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OBHAPYKEHUE HU3KOKPATHBIX 1YT'OBbIX MEK®A3HBIX
3AMBIKAHUM B IIIAXTHBIX CETSIX 1140 B
IO ®A30BbIM CMEIIEHUSAM TOKOB

AHHOTALUSA

HccnenoBana paboTocriocoOHOCTh (ha30METPUUECKOTO METO/Ia aHATIN3a 3HAKOBBIX MMITYJIHCOB
nap TokoB U 3kcTpemyMoB cuHycoun (3UTT+OKC) npu oOHapykeHrn Mex(pa3HbIX KOPOTKHX
3ambikaHuii (M®3) HU3KOH KpaTHOCTH TOKa. [TOKa3aHO, YTO KOHTPOJb (PA30BOTO CMEIICHHSI
TOKOB M CMEILICHHUS HYJICBOTO IIEpeXo/ia MO3BOJISET OJIHO3HAYHO MICHTH(UIIMPOBATh aBAPUIHBIC
PEKHUMBI B 30HE ITyCKOBBIX TOKOB 3JIEKTPOIPUBOJIOB.

Kiniouesblie ciioBa

MeK(]a3HOE KOPOTKOE 3aMbIKAHUE; yTOBOE 3aMbIKAHHE; Maiasi KPATHOCTh TOKA; MEPEXOIHOE
COIPOTHBIICHHE; (ha30BOE CMEIICHHE TOKOB; CMEIIeHHe HyJeBoro rnepexona; meron 3UTT+OKC;
yuacTtioBast ceTb 1140 B.

B mpaxrrke skcruTyaTanmm maxTHeIX y9acTKoBbIX ceteil 1140 B ¢ n3onmmpoBanHOi HEHTpaTbio
Hapsiny ¢ Metayummdeckumu M®3 HaOmogaroTest TyroBble 3aMbIKaHYs, IPX KOTOPBIX B Touke K3
HPUCYTCTBYET IEPEXOHOE CONPOTHUBIICHHE, OOYCIOBICHHOE COMPOTUBIICHHEM AIIEKTPUUECKON
JIyTH, BIIQYKHOH yrOJGHOM IBUTHIO WM HAPYIIEHHOH M30JIIIMel Kabemst. IT0 MOXKET MPUBECTH K
CYIIECTBEHHOMY OrpaHMdYeHHI0O Toka K3 ¥ CHIDKCHHIO €ro KpaTHOCTH OTHOCHTEIIBHO
HOMUHAJILHOTO TOKA IPUCOEOUHEHUS. OTO, B CBOIO O4YEPEdb, NPUBOAUT K CIOKHOCTSIM
o0ecrieyeHrst HOpMUPYEMOro Kod(h(HIIMEHTa TyBCTBUTEIILHOCTH 3aIIUTEL.

Meron ObicTporo obHapyxeHnss M®3 — aMIuTyaHas 0TcedKa 1o pasHocTd TokoB (JAlkm| >
2-IH) u ycraBka Toka (|Ik| > 8-In) [1] — ocHOBaH Ha MpEBBIICHAN aMILTUTYHOTO Topora. [Tpu
mastolt kparaoctr Toka K3 (Kk3 < 5-7), korma Tok K3 conoctaBnuM ¢ IyCKOBBIM TOKOM JIBUTATENIST
(6-7-In), amrmTyHBIA MeTO]T JIMOO HE cpabaThIBacT, MO0 JACT JIOKHBIC CPabAThIBAHKS TPH
mycke. B ommure ot Hero, MeTo KOHTPOIs (ha30BbIX CMEIIECHUI TOKOB, SIBJISFOLIMIACS YacThiO
KOMIUIEKCHOTO criocoba obHapyxeHnss M®3 [1,2] pearupyer Ha HapylieHHE BPEMEHHBIX
COOTHOIIGHNH (a3 — NPU3HAK, HE 3aBUCAIMI OT a0COMOTHOro 3HaueHus Toka K3, uro
OIpeIeIIsieT ero NPHHIMIUAIEHOE TPEUMYIIECTBO P MATBIX KPATHOCTSIX.

CwmerieHne HyneBoro mnepexofa At pesynsTupylomero Toka nmpu M®3 B ycraHOBUBIIEMCS
peXuMe MOTYYEeHO IyTEM IPUBEJEHHS CYyMMbl CHUHYCOUIAQIBHBIX COCTABJLIIOLIUX K EIMHOM
CHHYCOHMIIE U orperierieHrst e€ (hazoBOro c/IBUra OTHOCHTEIIBHO HOPMAIIBHOTO HYJIEBOTO Tlepexo/ia
(10 TeopeMe CIIOKEHHUSI CHHYCOB OJIHO# 4acToThI [3]):

Kk3 - sin(§ + ¢3)
(1 + Kx3 - cos(6 + @) |
rae d =n/ 6 — reomerpuueckuii yron cigura 3J1C kontypa MD3;
¥y; = 30° — IPUHATBII YTOJ OIHOTO COMPOTHBIICHHS KOHTYpa K3.

1
At = (—) -arctan
w

5



Pacuersl mokasbiBaror, uto gaxe npu K3 = 1,5 At cocrasmser 2,033 mc, Torzma kak
Jomycrimoe otksioHenue purtMa T/ 12 mpu fomycke 8 = +5 % Atnon = 0,083 mc. Cmemienne At
OIIpEJIENSAETCS COOTHOIICHHEM COMPOTHBICHMI KOHTypa K3, a He aMIumTynoil Toka, MO3ToMy
meton 3UTT+HDKC coxpansier paboTocrocodHOCTh npH JiF00oi KpatHoctr K >0 (em. puc. 1).

YucnerHoe MozenupoBanue i mectd 3HadeHnid Kz = 1,5; 2,0; 3,0; 4,0; 5,0; 6,0 npu
Qs = 30°, nomycke & = +5 % u 360 yrniax BosHukHOBeHMst K3 moxrBepmio oOHapykeHue
M®3 mpu Bcex 360 yrmax g KaxIOH KPAaTHOCTH JWana3oHa. MHHHMMaJIbHOE BpeMs
o0OHapy»kenus cnado 3apucut ot kparHoctu (0,101...0,163 Mc), a MaKCHMaIbHOE HE MPEBbIIIACT
5,232 Mc — Ha TIOPsIZIOK MEHBIIIE BpeMeHH cpabaThiBanus TpaquimoHHbX MT3 (20100 mc).

Pucynoxk 1 —3aBucumocTb cMeleHust HyJ1eBoro repexoza At ot kparHocTu Toka K3

Jaxe B Hanxymirem ciydae (Kx3 = 1,5, nebnaronpusitaeiit yron BozHukHOBeHust K3) Tox K3 n
pasHocTH TOKOB (a3 He mpeBblmaoT mopor 2-IH, Jnenas aMIUIMTYAHYIO —OTCEUKY
HEUyBCTBUTEIILHOM K TAKOMY TTOBpEXIeHHIO, Toraa kak curaain 3UITT+OKC yseperno ¢uxcupyer
Hapytenue purtma T/ 12.

Takum o6pazom, meron 3UTT+HIKC ocraérest paboTOCTIOCOOHBIM MPH KPATHOCTH TOKA HIDKE
myckoBoi (Kx3 < 5-7) m MOXeT CIy>KUThb OCHOBOH ISl pa3pabOTKH KOMIUIEKCHOTO METOIa
obHapyxxennss M3, B T.u. yJan€HHbIX HM3KOKpaTHbIX M®3 B IMIaXTHBIX YYaCTKOBBIX CETSX
1140 B.
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CPABHUTEJbHBIA AHAJIU3 METO/I0B BbISIBJIEHUSI HU3KOKPATHBIX
MEXIY®A3HBIX KOPOTKHX 3AMbIKAHUI B KABEJIbHBIX JTUHUSIX
IAXTHBIX YYACTKOBBIX CETEI C N30JIMPOBAHHOM HEUTPAJIBIO

AHHOTAIUSA

BeimonHeH  aHanmmM3  METOZOB M CPENCTB  OOHApYXKEHMS  yIANEHHBIX —HU3KOKPATHBIX
MexIya3HbIX KOpOTKUX 3aMbikanuii (M®3) B KaOebHBIX CETSX YTOJBHBIX MIAXT HAMPSHKESHIEM
no 1140 (3300) B ¢ uzonupoBanHo# HeiTpaibio. O00CHOBaHbI (PH3MUYECKHE TPUYMHBI OTEPH
YyBCTBUTENILHOCTU TPAJMIMOHHBIX MAKCUMAIbHBIX TOKOBBIX 3aIUT NpH yAanéHHbIX Md3.
CucreMaTH3UpOBaHbI OTPAHIMYCHHS] MAKCUMAJIBHBIX TOKOBBIX, TH(P(EpeHIIHATBHBIX, (UITBTPOBBIX
M JWMCTAaHIMOHHBIX 3amuT. CQOpMyIMpOBaHBI TIEPCIICKTUBHBIC HAYYHO - TEXHHYECKHC
HANpaBJIeHNsl pa3pabOTKK aJaNTHBHBIX U MYJIBTUIIAPAMETPUUIECKUX AITOPUTMOB CEJICKTUBHOIO
BBISIBJICHHST HU3KOKpaTHBIX MD3.

Kitrouessie ciioBa

[laxTHast yyacTKOBasi CeThb, H30JIMPOBAHHAS HEHTpasb, MEXIy(ha3HOE KOPOTKOE 3aMbIKaHHUE,
HM3Kasi KPaTHOCTh TOKa, KOA((HIMEHT YyBCTBUTENBHOCTH, TOKOBas OTCEYKA, COCTABIISIONINC
00paTHOM MOCIIEI0BATENBHOCTH, B3PIBO3AIINTA.

DOKCIUTyaTalysi Y9acTKOBBIX CHUCTEM JJIEKTPOCHAOKEHHS YTOJBHBIX IIaXT HanpspkeHueM 660,
1140 u 3300 B xapaxrepusyercsi 3HaUYMTEIBHON Pa3BETBICHHOCTBIO THOKMX AKPAHUPOBAHHBIX
KaOeJbHBIX JIMHUM, BBICOKOW EIMHMYHOW MOIIHOCTHIO ACHHXPOHHBIX MPHUBOIOB 3a00MHBIX
MalliH (KOMOAHHOB, KOHBEHEPOB) M TSKEIBIMHE PEKUMAMH MPSIMOTO ITyCKa AJICKTPOABHUIaTENCH.
OnHO#t U3 HanOoIIee OMACHBIX ABAPUIHBIX CUTYyaLHil sBisroTest M3, npesicTapiisomas yrposy
TEPMHYECKOTO Pa3pyIIEeHHs] 000JI0UeK Kabeleid W BOCIUIAMEHCHHS METaHO - MBUICBO3LYLIHOH
cmecu [1].

Oco0yto crnoxHOCTh Wist 3anmTel 0T M®3 mpeacTaBistoT yiaieHHble u ayroseie M3 B
KOHIIE JUIMHHBIX YYaCTKOBBIX JIMHHH, XapaKTepU3YIOIMecs HU3KOH KpaTHOCThIO Toka M3,
KoodduimenT 1yBCTBUTENBHOCTH TOKOBOH 3amuTh Kk, K MUHIMaIbHOMY 1ByX(azHoMy Toky K3
B HanOoJIee y/JalICHHOM TOUKE 3aIlUIIAeMO 30HbI JIOJDKEH COCTaBIATh He MeHee 1,5 [2].:

ke = Loun® /s> 1,5

rae I, — Tok cpabateiBaHus (yCTaBKa) MAKCUMAIBHON TOKOBOM 3aIllMThI, BHIOMPAEMBIA M3
YCIIOBHSL 0OsI3aTENIbHOM OTCTPOMKH OT ITyCKOBBIX TOKOB 3JIEKTPOJBUIaTesel 3alliUILaeMOro
HPUCOEIHEHYIS.



B NpOTsHKEHHBIX Y4aCTKOBBIX CETSAX CyMMapHOE COMPOTHBIICHHE KaOEIbHBIX TPACC COBMECTHO
CO CTOXaCTHYECKUM NEPEXOAHBIM CONPOTUBIICHUEM JTyTH MOXKET IPUBECTH K CHIDKEHHIO Toka K3
JI0 BEJTMUMH, COMOCTABUMBIX MM JJKE MCHBIINX, YeM ITyCKOBBIE TOKU ABUTATENICH 3alHIIaeMOoro
NPUCOEAVHEHUA. B TakuxX yCIOBHSX TPAJMIMOHHAS MaKCHMAalbHAs TOKOBAs 3allUTa Tepsier
qyBCTBUTENBHOCTE (ky < 1,5), 9TO TpeOyeT KpUTHIECKOro aHali3a CYIIECTBYIOIMX METOIOB H
TIOMCKA HOBBIX IIPH3HAKOB PACIIO3HABAHMS aBAPHUIHOTO PeXXUMA.

ITpoBeneM aHamM3 M3BECTHBIX METOJOB BbIABICHHS M®3 NMPUMEHHUTEIPHO K YYaCTKOBBIM
CETSIM IIIaxT.

MaxkcuMarbHasi TOKOBasl 3allliTa U TOKOBAsl OTCeuKa (0a30BbIN NMPUHIINI, PEATH30BaHHBII B
maxtHeix anmaparax (AB, BPB, I1BU, I[1BP) ocHoBana Ha KOHTpOJE aMILIUTYIHOTO WA
JICHCTBYIOLLETO [IpyuHiMnuanbHbl  HEAOCTATOK  —
HEOOXOJMMOCTh OTCTPOWKH OT ITYCKOBBIX TOKOB MOILHBIX IIPHBOJIOB TpPeOyeT 3aBbILICHHUS
YCTaBKH, U3 - 32 4ETO 3allUTa [IepecTaeT pearupoBaTh Ha y/ajaeHHsle Jyrosbie Md3.

IpononpHas muddepeHImanbHas 3alUTa OCHOBAaHA HA BBIYKMCICHHH T'€OMETPHYECKON
Pa3HOCTH TOKOB 10 KOHIaM 3aruiiaeMoil IMHAH (Al = |Ly - Tios). CKBO3HOM TOK HOPMATBLHOTO
peXHuMa U ITycKa OanaHCHpyeTcs, MOITOMY YCTaBKa OTCTPAaMBACTCA JIMILb OT TOKOB HeanaHca
tpancdopmaropos Toka (TT), obecrnieunBast BRICOKYHO 4yBCTBUTEINBHOCT (K, > 3...5) [3]. Onnaxo
MPAKTHYECKas peaM3alis B ILNAXTHBIX YYAaCTKOBBIX CETAX 3aTpy/IHEHa HEOOXOIMMOCTBIO
TIPOKJIAZKH BCTIOMOTATEbHOTO KaOesst CBSI3M B CTECHEHHBIX TOPHBIX BBIPAOOTKAX W YCTAaHOBKH
BBIHOCHBIX U3MepUTENbHBIX T T BO B3pPHIBO3AIIMIIICHHBIX KOPITycax Ha 3a00MHBIX MallIHAX.

TokoBast 3ammTa 0OpaTHOM MOCIEIOBATEIBHOCTH pearupyer Ha MOSBJICHHE COCTABJIAIOIIEH
TOKa 00paTHo# mocienoBatenbHOCTH . ITockonmbKy TpexdasHbIii CHMMETPUYHBII ITyCKOBOH TOK
U CUMMETPUYHAS Harpy3Kka IPaKTUYECKH HE COZICPKaT TOKOB OOPAaTHOM MOCIIEIOBATEIHOCTH,
YCTaBKa OTCTPaMBAETICs TOJIBKO OT (POHOBOW HECHMMETPHHM CETH, O0ECreqMBas BBICOKYIO
CeNeKTUBHOCTh TpH  ABYX(asHeix M®3. OrpaHudeHyws: TOJHAs HEIYBCTBUTEIBHOCTh K
cumMeTpraHbIM Tpex(aszabiv K3 (tpedyer pesepsHoro kanana MT3) u norpemHoct# GribTpoB
TIPH HECHMMETPHH HaIPsDKEHUH.

JlUCTaHIMOHHAs 3alUTa OIPEAECISCT ABapUMHBIA PEXUM [0 CHIDKCHHUIO 3aMEPSEMOro
conpotusienus uenu (Z = U / I). ['aBHbIe orpaHH4eHus B YCJIOBUSX MIAXTHBIX y4acTKOBBIX
CeTeil: HI3KOe MHIYKTUBHOE COIPOTHBIICHHE KaOelel Mo cpaBHEHWIO ¢ akTHBHBIM (Ry >> X)),
HCKKCHHE 3aMepa MEPEeXOIHBIM CONMPOTHBICHHEM AyrH R, W HEOOXOAMMOCTh YCTAQHOBKH
B3PBIBO3AIIMILICHHBIX TpaHcopMaTopoB HampspkeHust [3]. CpaBHHTENBHBI aHAIM3 METO/IOB
oOHapy»keHus ynaneHHpIXx Md3 npezncraieH B Tabmre 1.

3HAQYCHUA  TIOJTHOI'O (1)33H01"0 TOKa.

Tabmima 1 — CpaBHUTENBHBIIN aHAIII3 METOJIOB OOHAPYKEHUS yaaeHHbIX M3

Meron 3ammtel | MHpOpMaImoHHBIH IIpenmyectsa Orpanuyenys B
riapaMeTp YCIIOBHSIX IIIAXTHI

MT3/ Tokosas [NomnnbIit hasabit IIpocrora peanuzanmy, | HeBo3MokHOCTB

OTceuKa ToK () ABTOHOMHOCTb obecrneunts k, > 1,5 npu
B COCTABE ITyCKOBOH HU3KOKPATHBIX
anmaparypsl yIaneHHbIX ayrosbix K3

Ha (hoHe MmycKa
IIpononbhas Pasnocts BektopoB | [onmast orerpoiika ot | HeobxomumocTs kaHana
uddepeHIMaIbH | TOKOB ITyCKOBBIX TOKOB; CcBs13U 1 BIHOCHBIX TT BO




ast 3aIura (AT = Tiae - Lioud) BbIcOKHH k, > 3...5 B3PBIBO3AIIUIIICHHBIX
00oo4Kax
Toxosas 3amura | Tok oOpaTHOi Beicokast He pearupyer Ha 3 -
oOparHoif TIOCTIE/IOBATENBHOCT | TyBCTBUTENBHOCTE K 2 | (hasHbIe K3; BOSMOXKHBI
niocnezioBarenbHo | 1 (1) - (hazHbM K3; MOrPELITHOCTH MPU
cTH HE3aBUCHUMOCTH OT HECHMMETPUN
ITyCKOBOTO TOKa HANPSDKEHHI
Jucrammonnas | KoMriexcHbrit Onpenenenne Hckaxenune 3amepoB
3aImTa 3amep YAQIEHHOCTU COMPOTHBICHHUEM JyTH
COMPOTHBIICHHS (Z | OBPEKICHNUS; OXBAT | R;; HEOOXOIMMOCTb
=U/]) JUIMHHBIX JITHAN B3PBIBO3AIUIIICHHBIX
TpancdopmaTopos
HaIPSKEHUI

TpanuuuoHHas MakCHUMalbHAs TOKOBas 3allMTa HCYepralla CBOM BO3MOXKHOCTH B
NPOTSDKEHHBIX IIAXTHBIX YYAaCTKOBBIX ceTsX HampspkeHueM 660-1140 (3300) B, Ttax kax
00s13aTENbHOE  YCIIOBUE OTCTPOMKM OT MPSIMOTO ITyCKa MOIUHBIX JJIEKTPOJBHUraTesieil jenaer

MaTeMaTH4ECKn HEBBITIOJTHUMbBIM obecrieueHue HOPMATHUBHOTO ko3 duimenTa
qyBcTBUTENBEHOCTH (ky > 1,5) IpH yiaeHHbIX 1 iyroBex MO3.
CyllecTByOIME  CIICHMATH3UPOBAHHBIE  METOIBI (AU epeHIMabHbIH,  (QUIBTPOBBIH,

JIMCTAaHIMOHHBI) O0JAAI0T armapaTtHo - TOMOJOTMYECKMMH OTPAHUYCHHSMU B YCJIOBUSIX
TIOJI3EMHBIX TOPHBIX BBIPAOOTOK M HE 00ECIIEUMBAIOT KOMIUIEKCHOTO PEIIeHHs 0€3 YCIOKHEHHUS
B3PBIBO3ALMILIEHHOTO AJIEKTPOOOOPYIOBAHHSL.

[TepCrieKTUBHBIME HAYYHO - TEXHUYECKAMH HANpABJICHUSIMH CHHTE3a HOBBIX METOJIOB H
QJTOPUTMOB 3aIIUTHI OT HU3KOKpaTHbIX Md3 siBsttoTes:

- aHaIM3 HAYalbHOM cKopoctH HapactaHus Toka (di / dt): ckopocth HapacTaHus
9MEKTPOMATHUTHOTO (DPOHTA MPU KOPOTKOM 3aMbIKAHUM Ha 1—2 MOpSIIKA MPEBBIIIACT KPYTHU3HY
(bpoHTa MyCKOBOTO TOKA ACHHXPOHHOTO JBUTATEISI, ONPEACISIEMYIO €r0 JIEKTPOMEXaHHIECKOH
TIOCTOSTHHOW BPEMEHH,

- BEHBNET - aHAM3 W KOHTPOJIb BBICOKOYACTOTHBIX TAapMOHHK JyroOOpa3OBAHIIS:
CIIEKTPAJIBHBIN aHATN3 HECTALMOHAPHBIX BHICOKOYACTOTHBIX COCTABIIOIIMX (BKITIOUAs BBICIIINE
HEYETHbIC TAPMOHHKHI TOKA U HANPSDKEHHS), TeHEPUPYEMBIX dJIEKTPUUYECKON Jyroi B HAYaTbHON
CcTajiu MexK(azHOTO MPOOOsL.

- MynbTHIapameTpuyeckuii  (a3soBo - AMHAMHYCCKMH — KOHTPOJb:  pa3paboTka
KOMOMHHPOBAHHBIXK aJTOPUTMOB, COMOCTABISIOIMX BemunHy di / dt, TMHAMUKY H3MEHEHUs
ko3(pUIMEeHTa  MOIIHOCTH  (COSG) M CHMMMETPUYHBIC  COCTABISIONIME  OOpAaTHOM

nocnenosarenbHocTd () B ckomb3siieM OKHE L(pPoBOM MHKpPOIPOLIECCOPHON 00paboTKU
CHTHAJIOB.
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PA3PABOTKA CUCTEMBI ITIO3ULITMOHUPOBAHUSI B IIOJIEBBIX Y CJIOBUSIX
HA OCHOBE A®C VIS CEJIbCKOXO35IMCTBEHHBIX KOMBAMHOB

AHHOTAIMSA

Jlns  ycTpaHeHHMst paclpOCTPAaHEHHBIX — SKCIUTYaTallMOHHBIX ~ OTKJIOHGHMH, TakUX —Kak
HPOITyIIeHHas 00paboTKa MOYBBI U yOOpKa Ypoxkasi, BO BpeMs BCEro MpoLiecca BCIAIIKH, [TOCEBa,
YTIpaBIeHHsT 1 yOOPKHU YporKasi CelTbCKOXO03sCTBeHHON TexHuKoi B CeBepo - Bocrounom Kurae
u Ha [lameHem Boctoke Poccumn, B 3TOM HCCIENOBAHMM MpEJIaracTcs METOJ JIa3epHOrO
TIO3HUIMOHNPOBAHFIs, OCHOBAaHHBIN HA a[allTHBHON cucTeMe TepenHero ocereHns (AFS). Dror
METOJI MHTErpUpyeT HH(PAKPACHBIA Ja3epHBIM JIMHEHHBIA HW3JIydarellb B IEpeHHE (apbl
CEJIbCKOXO3SMCTBEHHON TEXHUKH M YIPAaBJeT pPYJICBBIM YIPABICHHEM IepeaHux ¢ap u
JIA3ePHOT0 M3ITy4aTelIs C IOMOIIBIO CEPBONPHBOJIA, TEM CaMbIM 0OecIIeunBast ABOHHYHO (QyHKIMIO
- MOMOIIb B TOYHOM MO3WIIMOHMPOBAHMM ¥ OCBEILCHHE PYJCBOrO YIPaBJeHHs MpH paboTte
CENBCKOXO3SICTBEHHOM TEXHUKH.

YT00BI MOBBICUTH TOYHOCTD YIIPABICHHS CEPBOIPUBOIOM U AJJAIITUBHOIN CHCTEMOM Mepe/IHero
OCBEIICHWSI W PEUIMTh TPOOJEMy 3HAYMTENBHBIX OMIMOOK, KOTOPBIC —CYILIECTBYIOT B
TPQJMIMOHHBIX ~ METOJAX  YNPABJICHWS, B  JIAHHOM  KCCICIOBAaHHH  UCIIOJIB3YETCS
YCOBEpIICHCTBOBAHHBIA aropuT™M  onTuMumzatmu  pos  yactr] (PSO) st onrummsarmm
1apaMeTpoB CEPBOPETYJIATOPA.

brnaromapst mpoBeeHMIO MPAKTUYECKUX WCTIBITAHWI IIPOBEPEHHO, YTO JA3epHasl CHCTeMa
BCIIOMOTaTEJIbHOTO  OIPEIENICHNsI MECTOINOJIOKEeHNsT Ha ocHoBe TexHoiornu ADC spisercs
TIPUTOHOM TSI IPIMEHEHMSI B CETTbCKOXO3SHMCTBEHHON TeXHMKe. braromapst MosienmpoBanmio B
cpeie MATLAB foka3aHo, 4TO TIPEVIOKECHHBIM AITOPUTM CIOCOOSH MOBBICUTH TOYHOCTH
YIPaBJICHHUS CEPBOJBUTATENIEM, YTO 3aIOKMT HAASKHYIO OCHOBY JUIA  IOCIEIYIOIIErO
MPAKTHYECKOT0 BHEJPEHUS U JAIbHEHIIINX NCCIIeJOBAHNMN.
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THE RESERCH OF A FIELD POSITIONING SYSTEM BASED
ON AFS FOR AGRICULTURAL COMBINES

Abstract

To solve the common operational deviations such as missed tillage and missed harvesting in the
whole process of ploughing, sowing, management, and harvesting of agricultural machinery in
Northeast China and the Far East of Russia, this study proposes a laser positioning method based
on the Adaptive Front - lighting System (AFS). This method integrates an infrared laser linear
emitter into the front headlights of agricultural machinery and controls the steering of the front
headlights and the laser emitter through servo drive control, thereby achieving the dual functions of
precise positioning assistance and steering lighting for agricultural machinery operations.

To improve the control accuracy of the servo and the adaptive front - lighting system and solve
the problem of significant errors which exist in traditional control methods, this study uses an
improved particle swarm optimization algorithm (PSO) to optimize the parameters of the servo
controller.

Through practical tests, it has been verified that the AFS technology - based laser - assisted
location detection system is suitable for use in agricultural machinery. Thanks to simulation in
MATLAB environment, it has been proven that the proposed algorithm is capable for improving
the accuracy of servo motor control, which will lay a reliable foundation for subsequent practical
implementation and further research.
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Laser positioning, AFS, Particle Swarm Optimization algorithm, Matlab
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Introduction

As the most important commodity grain production base in China, the Northeast region has a
large agricultural planting scale, high commodity rate and prominent industrial status, which is the
"ballast stone" to ensure national food security. The northeastern region is surrounded by
mountainous forest areas such as the Greater Khingan Range, Lesser Khingan Range and
Changbai Mountain. The central and southern regions are composed of vast plains connected by
the Songnen Plain, Liaohe Plain and Sanjiang Plain, interspersed with hills, sloping farmland and
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uneven terrain distribution, with significant differences in farmland conditions. The proportion of
flat farmland in the entire region is about 60 % which is suitable for large - scale mechanized
operations "o Hewneermuii aprywer kmota. - At the same time, there are many sloping farmland,
mountainous areas, hilly forests, etc. in the region, with fragmented plots, large undulating slopes
and poor traffic conditions which are in stark contrast to plain areas.

The planting structure in Northeast China is mainly composed of corn, soybeans and rice,
presenting a pattern of coexistence of "large - scale and mechanized plains" and "fragmented
mountainous and hilly farmland, small machinery and manual assistance". Although the level of
agricultural mechanization in Northeast China ranks among the top in the country, the insufficient
adaptability and low level of intelligence of mountainous agricultural machinery have hindered the
upgrading of the agricultural industry®"™ o Hemsecmeti apyviert knowa.  AJhoyoh small - scale
agricultural machinery dominates in the current region, they are mostly designed for general use.
Specialized models for characteristic crops and complex terrain are scarce, and their intelligent
functions are weak. The accuracy of operations highly relies on manual judgment, making it
difficult to meet the needs of precision agriculture.

In addition, due to the outflow of rural labor and the increasing aging trend of agricultural
machinery operators, there is an urgent demand for intelligent, high safety and easy to operate
agricultural machinery equipment©™™ o Hemnecmuit aprysewr icnoa.

Focusing on the special terrain and high - altitude climate of Northeast China, the research on the
integration of machine vision driven intelligent agricultural machinery and AFS laser positioning
has broken through key technologies such as complex environment perception, terrain adaptive
positioning, lighting perception collaborative control, and modular integration. It has become an
urgent need to improve the accuracy, environmental adaptability, and transition safety of
agricultural machinery operations, and has important theoretical and practical application value for
ensuring grain production and promoting the upgrading of intelligent agricultural machinery
equipment.

Methodology

The laser positioning system is consisted of two parts which are the upper computer and the
lower computer. The composition principle of the laser positioning system is shown in Figure 1:

[ power OLED —{ poer |
STM32 STM32
< R
MCU MCU
—>{ Mo |
NRL24LO1
MPUGOS0 —>{ e |

Fig. 1. Overall hardware architecture diagram of the laser positioning system

The system adopts a dual STM32 microcontroller architecture. The upper computer collects
encoder and MPU6050 attitude information and displays the data on the OLED screen. It then
wirelessly transmits instructions to the actuation end by the NRF24L01 module. The lower
computer receives instructions and integrates LDR ambient light data to drive the motor and laser
module, achieving closed - loop wireless control.

The MPU6050 gyroscope is used to collect the pitch angle data of vehicles, while the rotary
encoder module acquires the horizontal angle data of agricultural machinery. The combination of
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the two enables real - time attitude data collection for agricultural machinery. The servo motor
consists of several components which include a DC motor, a reduction gear set and an angle sensor.
The components of the laser positioning system are shown in Figure 2:

Fig. 2. The hardware modules used in the system, including (1) wireless communication module,
(2) microcontroller core board, (3) photosensitive sensor module, (4) inertial measurement unit,
(5) OLED and (6) relay control module

The servo motor consists of several components which include a DC motor, a reduction gear set
and an angle sensor. The DC motor generates power and converts high speed and low torque into
low speed and high torque output through a multi - stage planetary gear reducer. In this study, a
stepping motor is used to instead of servo motor. The stepping motor and the laser emitter modules
are shown in Figure 3:

Fig. 3. The picture of the stepping motor and the laser emitter

The laser positioning system uses STM32 as the main controller, with its pin allocation shown in
Figure 4:

Fig. 4. Minimum system diagram of single chip microcomputer
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The internal and external circuit of MPU6050 are shown in Figure 5:

Fig. 5. The internal and external circuit diagram of MPU 6050

The PCB boards of laser positioning system are shown in Figure 6:

Fig. 6. The PCB board diagrams of laser positioning system

Results and Analysis
The upslope and downslope test results of the laser positioning system are shown in Figure 7:

Fig. 7. The simulation diagram of upslope and downslope

The left turn and right turn test results of the laser positioning auxiliary device are shown in
Figure 8:

Fig. 8. The simulation diagram of left turn and right turn
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The test results demonstrate that the designed laser positioning assistance system is suitable for
agricultural machinery operations, effectively improving operational accuracy. It provides a stable
and reliable technical support for precision agriculture applications. The servo motor consists of
several components which include a DC motor, a reduction gear set and an angle sensor. The
MPU6050 gyroscope is used to collect the pitch angle data of vehicles, while the rotary encoder
module acquires the horizontal angle data of agricultural machinery. The combination of the two
enables real - time attitude data collection for agricultural machinery.

The laser positioning assistance system is designed for agricultural machinery operations and
requires the use of a servo motor. The PID controller is a classic and widely used control algorithm
in the closed - loop control of DC motor speed, position, and current due to its simple structure,
high steady - state accuracy, and strong anti - interference ability®""0<®* Henssecmubii apryvient iciioa. -,
ensure high - precision control of the servo motor, this study presents a PID control method based
on an improved particle swarm optimization algorithm. To conduct a simulation study and verify
the algorithm, first of all, we need to create a model of a direct current motor. Of these, it is
necessary to establish the voltage equations for the DC motor of the laser positioning assistance
system, which are presented as equations1 — 2:

U(s) = I(s)R + LsI(s) + E(s) (1)
Eq(s) = Kew(s) (2)

The equations of torque and motion of DC motor are shown as equations 3 - 4:

Tu(s) = K I(s) (3)
T (s) = T, (s) — Dw(s) = Jsw(s) (4)

These equations model the DC motor dynamics in the Laplace domain:

(1) describes armature voltage balance ;

(2) defines back EMF proportional to speed ;

(3) relates electromagnetic torque to armature current

(4) governs mechanical motion balance, collectively establishing the motor’s electrical and
mechanical behavior for control design.

The parameters of DC motor are shown in Table 1 :

Table 1 The parameters of the DC motor

Symbol Parameter Symbol Parameter
Us armature voltage(V) E back electromotive force(V)
Is armature - winding current(A) [0} angular speed(r/s)
R armature - winding resistance((2) L armature - winding inductance(H)
J moment of inerl:ia(Kg-mz) D resistance factor (N'm's / rad)
Kt motor torque coefficient (N-m/ A) Ke clectromotive forcse))coeﬁicwnt(v I/
T load torque(N-m) ™ motor torque(N-m)

According to equations 1 - 4, the transfer function of the DC motor between input voltage and
output velocity can be expressed as shown in equation 5:

_w(s) _ K
G(s) = U(s)  (Ls+R)(Js+D)+KK, (5)

The DC motor parameters are set as follows: Kt =0.079514, Ke =0.079514, R =0.800877 €, J
=0.0001 kg'm?, L =0.0069514 H, and D =0.001 N'm's / rad. We put the parameters of the DC
motor into equation (5) and get the transfer function as equation 6:

G(s) = w(s) 0.079514 ©)
T U(s)  0.00000069552+0.0008078s+0.00712
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The DC motor of laser positioning assistance system can be controlled using voltage or
current©o: Heroumi cesumame maiixen. Thiq method provides a voltage control signal to ensure that the
actual output speed of the laser positioning assistance system closely follows the reference target
speed of the laser positioning assistance system and minimizes the speed tracking errors.

To verify the control performance of the PSO - PID algorithm, the designed DC motor is
selected as the controlled object and the improved algorithm is applied to enable the motor to track
the step signal. We build a PSO - PID simulation model of the DC motor in Simulink which is
shown in Figure 9:

Fig. 9. PSO - PID control simulation model of DC motor

The formulas for calculating the speed and position in the particle swarm algorithm are
presented as formulas 7 - 8:

Vys1=ov,teyrandy-(pBest, - x, )¢y rand,-(gBest, - x,,)  (7)
xn+1:xn+vn+1 (8)

Equations (7) and (8) present the core update rules of the particle swarm optimization (PSO)
algorithm. Specifically, Equation (7) defines the velocity update rule, where the velocity of a
particle at the next iteration Vy. consists of three components: the inertia term wvy,, which preserves
the particle’s current motion trend; the cognitive component ¢;-rand;-(pBest;—x,), which guides the
particle toward its personal best position pBest,; The social component C,'randy-(gBest;—x,), which
drives the particle toward the global best position gBest, of the swarm.

Equation (8) describes the position update rule, where the particle’s position at the next iteration
Xn+1 18 obtained by adding the updated velocity Vi to its current position X,. These two rules work
in tandem to enable iterative search and optimization of particles within the solution space.

To improve both local and global convergence speeds, we improve the inertia weight coefficient
and learning factors. The equations for the improved inertia weight coefficient and learning factors
are shown in formulas 9 - 10:

® = (Wmgy — Omin) * OS> ( ) t < 0.6Tax
max

w=02+01-rand; t > 0.6 Tryax
o2 Wt
¢, = 2sin (—ZTmax) (10)
CZ = 2 - Cl
A parameter adaptive strategy for the particle swarm optimization algorithm is adopted in this

study, which integrates a piecewise inertia weight update mechanism and a dynamic learning factor
adjustment scheme.

(9)
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As shown in Equation (9), during the early stage of iteration (t<0.6Tn), the inertia weight
decreases smoothly from wma to wmin Via a cosine squared function, thereby enhancing the global
exploration capability of the algorithm.

In the later stage (£>0.6Tmax), @ random perturbation defined as 0.2+0.1-rand; is introduced to
keep o fluctuating within the range [0.2,0.3], which maintains population diversity and prevents
premature convergence to local optima.

Meanwhile, as presented in Equation (10), a dynamic learning factor strategy is constructed
using a sine squared function: the cognitive learning factor 01:25in2(2Tmaxn-t) increases
monotonically from 0 to 2 as the iteration proceeds, while the social learning factor ¢,=2—¢;
decreases synchronously from 2 to 0. The complementary variation of ¢; and C; regulates the self -
cognition and social learning abilities of particles, enabling a smooth transition from global
exploration to local exploitation and improving the solution accuracy and convergence
performance for complex optimization problems.

The key parameters of the particle swarm optimization (PSO) algorithm are configured as
follows:

the maximum number of iterations is set to 80, the population size is 30, the maximum inertia
weight iS wma=1, and the minimum inertia weight is @mi=0.1. The search range for the
proportional (P), integral (1), and derivative (D) parameters of the controller is defined within the
interval [0,100]. During the iterative optimization process, the main program invokes the
simulation model at each iteration and assigns the optimal proportional gain K, integral gain K;,
and derivative gain K; identified by the algorithm to the control system for performance evaluation.

The equation of the fitness value ITAE is presented as equation 11:

I=min [”tle(t)|dt (11)

After executing the simulation model, it generates the fitness value of ITAE, from which the
optimal parameters of PID are obtained through repeated calls to the model. We simulate motion
using Simulink software and verify the effectiveness of the algorithm. The simulation results are
shown in Figure 10:

PSO-PID
Reference
——PID

Fitness value
o
=4 <
3
Speed rad/s

10 20 30 40 50 60 70 80 0 0.5 1 1.5 2
Number of iterations Time(s)

a) Fitness curve b) Motor response curve

Fig. 10. Comparison of DC motor response under start and variable speed conditions

The Fig. 10.a presents the fitness convergence curve of the improved particle swarm
optimization (PSO) algorithm. The fitness value decreases rapidly during the initial stage (0 - 10
iterations), demonstrating strong global search capability. During 10 - 25 iterations, the fitness value
shows a steady stepwise decline, reflecting the improved algorithm’s enhanced local fine - search
performance. The curve stabilizes around the 25th iteration, converging to approximately 0.013,
indicating that the algorithm successfully avoids local optima and efficiently converges to the
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global optimal solution. The results verify the feasibility and superiority of the proposed algorithm
in PID parameter tuning for DC motor control.

From the Fig. 10.b, it can be seen that compared with the traditional PID algorithm, the PSO -
PID algorithm achieves a faster response during the start - up and speed regulation processes of the
DC motor. Meanwhile, the overshoot and steady - state error are significantly reduced, which
demonstrates the excellent control performance of the proposed algorithm.

Conclusion

This study constructs a laser positioning auxiliary system for agricultural machinery.
Experimental verification demonstrates that the system can effectively assist agricultural machinery
in field operations and significantly improve its positioning and traveling accuracy.

Based on the hardware architecture of the system, this paper presents an optimal control strategy
for DC motors adopting an improved particle swarm optimization algorithm. Simulation results
verify the superior control performance and technical feasibility of the proposed algorithm.

In future work, the DC motor will be integrated into the system and the laser positioning
auxiliary system will be applied to practical agricultural machinery operations. This will further
optimize the system performance and enhance the operational accuracy and stability of agricultural
machinery.
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© Hamoans 0., [Tycroanos E. B., I'an JI., 2026
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MHHOBALIMOHHASA TPAEKTOPUS PA3ZBUTUSA:
MAPAJIUT'MA AJANITALIMU K TYPBYJIEHTHOCTH XXI BEKA

AHHOTAIMS
B cratee paccmarprBaeTcsi WHHOBALMOHHBIA IyTh Pa3BUTHA KAaK CHUCTEMHBI OTBET Ha
9K30TCHHbIE M SHJIOTCHHBIC BBI3OBBI COBPEMEHHOCTH. B YCIIOBHSAX TNONMKpHM3MCA U CHKATUA
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TEXHOJIOTHYECKUX LMKJIOB HMHHOBAILMOHHAsS aKTHBHOCTH IIepecTaeT ObITh (haKysIbTaTUBHBIM
(akTopoM pocra M nHpuOOpETaeT CTaTyC HMIIEpaTHBA HAIMOHAIBHON M KOPHOPAaTHBHOM
YCTOHYMBOCTH. AHATM3UPYIOTCS MEXaHU3MbI TPaHC(OPMAINK KIIACCHYECKUX MOZIENCH Pa3BUTHS
B CTOPOHY «YMHOI» CHEIMaM3allid M OTKPBITBIX WHHOBaimil. Jlemaercs BbIBOL O
He0OXOIMMOCTH CMEHBI YIIPaBICHUYECKOH NapaurMbl ¢ PEaKTHBHON Ha IPOAKTUBHYIO.

Kurouessle cioBa

VIHHOBalMyK, SKOHOMHYECKast OE30MACHOCTh, TEXHOJOTMYECKHH CyBEepeHHTET, Lu(poBas
TpaHcdopmarust, yrpasieHHe U3MEHEHUAMH, YCTOIYHUBOE Pa3BHTHE.

CoBpeMeHHasI SKOHOMMYECKass Hayka Bce damle oOpamaercs K aHamsy (EHOMEHOB
HECTaOWIIbHOCTH, XapaKTepu3ys TeKYILIMi 3Tal KakK «TypOyJICHTHBID WM «BOJATUIIBHBIN.
TpaMIMOHHBIE SKCTEHCUBHBIC MOJIEM POCTa, OCHOBAHHBIC HA YBEIIMYECHHM PECYpCHOH 0asbl,
JIEMOHCTPHPYIOT HCYEpIIaHHE CBOEro TMOTEHIMana Ha (DOHE TI'CONOJIUTHYESCKUX —C/IBUTOB,
KJIMMaTHYECKUX OTPaHUYCHHI M CTPYKTypHOM TpaHcdopmaimu pbiHKOB Tpyda [1]. B atom
KOHTEKCTE MHHOBALMOHHBII ITyTh Pa3BUTUs BBICTYIIACT HE MPOCTO KaK CTPAaTervs JUIEpPCTBa, a
Kak 0a30Basi rapaHTHs CAMOCOXPAHEHHSI SKOHOMUUYECKHX CHCTEM.

Teopernyeckoe OCMBICICHHE WHHOBALMI MPETepIeso 3HAYMTEIBHYIO 3BOJIOLMIO:  OT
JIMHEHHBIX MoIenel (Maesl - NCCIENI0BaHNe - PHIHOK) K HENMMHEHHBIM CETEBBIM CTPYKTYpaM, Tie
KJIIOYEBYIO POJIb UIPAIOT OOpaTHBIE CBSI3U M MEXKOTpaciieBoe B3aumo/ieiictue. Kak cripaBeyimBo
ormeuaer [llymnerep, UCTMHHAS CyThb MHHOBALMM 3aKJIFOYACTCS HE CTOJIBKO B HM300pETCHHUH,
CKOJIBKO B YCTICIITHONM KOMMEPIHATIN3AIMH HOBOTO 3HAHMS, YTO TTIOAPA3yMeBaeT BBICOKYIO CTEIICHb
YIIpaBJIeHYeCKOM THOKOCTH [2].

B ycroBmsix «HOBOTO BpeMeH HHHOBAIMOHHBIH ITyTh CTATKUBACTCS C PSIOM CHEIM(DIIECKIX
BBI30BOB. BO - TIepBbIX, 910 Ipobiema «I(poBOTro pasphiBay, KOTOPHIH YIIyOIsieT HepaBeHCTBO
KaK MEKIy CTpaHaMH, TaK M BHYTPH HHUX. BO - BTOpBIX, OBICTpOC MOpAJbHOE CTapeHHE
TeXHOJIOrHi TpedyeT rnoctosiHHOro perHBectupoBanust B R&D (Research and Development), ato
BO3MOYKHO TOJIGKO IPH HAJIMYHH IOITOCPOYHBIX <JUTMHHBIX JEHEr» U TOCYJapCTBEHHO - YACTHOTO
naptHepctBa [3]. B - Tperbux, Hapacraer mpoOieMa ITHYECKOH COCTABIISIFOIICH TEXHOJIOTHA:
BHEJ/IPEHHE VCKYCCTBEHHOTO HHTEIUIGKTa M OHMOTEXHOJNOTMH TpeOyeT HOBBIX PEryJSITOPHBIX
MEXaHH3MOB.

AHaM3 MOKa3bIBaeT, YTO HanOOJIEe YKU3HECTIOCOOHBIMU OKA3bIBAKOTCS MOJIENIH, TOCTPOCHHbIC
Ha MPUHIATIAX «OTKPBITBIX WHHOBAIMID, T/I€ TPAHHIIEI (PUPMBI CTAHOBSITCSI TIPOHHUIIAEMBIMHE TSI
BHEIIIHUX HUJIeH ¥ TEXHONOTUH [4]. DTO MO3BOJISAET HE TOMBKO CHU3HTH M3/IEPIKKH Ha pa3paboTKy,
HO M COKPATHTh BPeMsl BbIBOJIA POIYKTa Ha PhIHOK. sl HAIIMOHAIBHBIX 3KOHOMUK TI€pPEX0]] Ha
WMHHOBAIIIOHHBIE PENBCHI TOJPa3yMEBAET CABHUT OT CHIPHEBOM MOJENH K MOJIEIH «IKOHOMUKH
3HaHWil», IJe KIIOYEBBIM AKTHBOM CTAaHOBUTCS YEJIOBEYECKHI KallMTad M HMHTEIUICKTyallbHas
cobcrBerHocTh. [lpmmepst crpan - mmmepoB (FOskmas Kopes, Cunramyp, OurisHws)
JIEMOHCTPUPYIOT, 4TO YCIeX 00ECIeunBaeTcsi He CTOJIBKO 00BEMOM (PMHAHCHPOBAHMS, CKOJIBKO
MHCTUTYLIMOHATIBHOM Cpe/Iod, MOOUIPSIOIEH MPeIIpUHUMATEIBCKUA PUCK U 3allUINAIOLICi
TipaBa aBTopoB [5].

Takum 00pa3soM, WHHOBAIMOHHBIA TIyTh pa3BUTWSI SIBISIETCS HE aIbTCPHATHBOM, a
€/IMHCTBEHHOM CTPATernuecKON BO3MOXKHOCTBIO JUISl YCTOMYUBOTO (PYHKIMOHUPOBAHHUS COLIITyMa
B YCJOBMSX HenpenckasyeMocTH. OTBET Ha BBI30OBBI HOBOIO BpeMEHHM TpeOyeT oOTka3a OT
HMHEPLIHOHHOTO MBIIUICHHSI M Tepexofa K MPOAKTUBHOW HAYYHO - TEXHHUECKOH MOJIMTHUKE.
KitroueBbIMH /ipaiiBepaMu JTAHHOTO MPOLIECca JIOJDKHBI CTaTh: MHTErPaLksl 00pa30OBaHusl, HAYKH 1
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MPOU3BOJICTBA; (POPMUPOBAHME THOKOTO 3aKOHOJATENBCTBA, a TAKKE pPasBUTHE LU(PPOBOI
HHQPACTPYKTYpl, obecrieunBatoniell ObICTpbI TpaHchep TexHomorui. Jlnms dopmupoBanne
IEJIOCTHOH HMHHOBAIIMOHHOM JKOCHCTEMBI, OOBEIMHSIOMIEH YCHIMS TOCYIapcTBa, OwM3HEeca U
Hay4qHOTO COOOIIECTBA, MO3BOJHUT MPEBPATUTD YTPO3bI OYYIIEr0 B BOSMOKHOCTH JIISI IpOrpecca.

CHHCOK UCIIOTE30BAHHOI JIUTEPATYPBI

1. TlerpoB B.H. DxoHomudeckue IMKIBI 1 TpaHchopmarms Mozeneid pocra B XXI Beke //
Kypnan sxonomudeckoii Teopun. —2024. — Ne 3. — C. 45 - 58.

2. Ilymmerep 1. Teopust sxoHOMMUecKoro pasutist. — M.: Iporpece, 1982. —455 c.

3. HeanoB A.A., CmuproBa E.B. ®unancHpoBaHHe MHHOBALMIL PUCKU M TIEPCIIEKTUBBI B
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4. Yecopo I'. Ortxperrele wHHOBarmm. Co3maHme NPHOBUIGHBIX TEXHONOTMH. — M.
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MPOTHO3HBIE 3ATAYH: JETAJTM3AIUS OLIEHOK GR IO METEOJJAHHBIM
JOCTPAUBAHUE EXKEJHEBHOT'O PSIIA HHAEKCA MEJKTY HOJIETAMU

AHHOTANUSA

[pennosken cmocod NOCTpamBaHMS €KETHEBHOIO Psijia BETETALMOHHOTO HHIEKCAa MEKTY
TONETAMH TI0 METEOPOJIOTUIECKIM BEIMYMHAM — TEMIIEpAType, BIAKHOCTH M OCBEIIEHHOCTIL
INokasaHo, 9T0 CBSI3b YPOBHS HHEKCA C TIOTOJIOH TOTO XK€ JHS HENPHMEHIMA, OCKOJIBKY OJHOMY
1 TOMY ke Habopy MeTeomnapamMeTpoB B Mae COOTBETCTBYET POCT, a B HIOJIE CTAapeHHE ITOCERa.
HcnpapieHie COCTOMT B OTHECEHHH JIMHEHHOM (DOpPMBI K CKOPOCTH HM3MEHEHHs HHICKCA C
MHTETPUPOBAHMEM OT TOCIETHEro MONETa, PU KOTOPOM KaK[0e HOBOE M3MEpEHHE OOHYJIsIeT
HaKOIUIeHHYI0 OIMOKy. Dopma CKOPOCTH MPEBOCXOAUT JIMHEHHYIO HHTEPIOLMIO TIPU
UHTEpBaIaX OT 5 10 21 cyToK B cpeiHeM B 1,28 paza, 4To MO3BOJSET COKPATUTD YHCIIO BHUIETOB 32
CE30H IIPH TOM 7K€ TOUHOCTH.
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KuroueBble ciioBa

[POrHO3UPOBAHUE, BETCTALMOHHbIN MHEKC, METEOJaHHbIE, CKOPOCTb M3MEHEHHsI, HHTEpBa
Mexy nonéramu, BITJTA.

1. [TocranoBka

Kaxprit ieHp J1etaTh HEBO3MOXKHO: 0ONET mosisi 10 ra 3aHMMaer OT YeTBEpTH Yaca Jio
TOJTyTOpa YacoB U TOPOKIAET COTHU Ka/ipoB. MeTeoposiornieckue BellmiHbl — Temrieparypa T,
BIOKHOCTh V, OCBEIIEHHOCTb S — u3Mepsitorcst HenpepbiBHO. Ecrmm cszath mHzmexke GR c
METEOpOJIOTHEN Ha CE30HE, T/IE €CTh U ChEMKH, U METEOPsi/l, TO B CIIEIYIOIIEM CE30HE MOXKHO
noctpanBath GR Mex Ty peaKumu MoIETaMy 1 OyYaTh eXKETHEBHBIA Psil.

PucyHok 1. Cxema 1ocTparBaHust: MOJIETHI 3/1al0T OMIOPHBIC 3HAUCHUS,
METEOPOJIOTHSI 3aONHSET IPOMEKY TKH

2. ®opma cBsI3U
HcxoyHast 3anvch CBA3BIBACT YPOBEHB MHIEKCA C METEOPOJIOTHEH TOTO e JTHST:

Ora ¢opma HempumeHnMa. 3a ce3oH GR mpoxomut depe3 MakCHMyM, a TeMreparypa H
OCBELLEHHOCTb PACTyT MOHOTOHHO — OJHOMY U ToMy ke Habopy (T, V, S) B Mae coOTBETCTBYyeT
poct, a B urone crapeHue. [IpoBepka sto moxrBepikact: y 30 % BpeMeHH ecTh JeHb C
MPAKTUYECKH TOW >KE TOrofiof, HO MPHUPOCTOM IPOTHUBOIOJIOKHOTO 3HaKa. B maeanmbHBbIX
yenoBusix opma (1) maér R = 0,183 u okasbiBaercs B 2,9 pasa Xyxe NMPOCTOH JIMHEHHOH
MHTEPIOJHILIMA MEKTY TONETAMU.

Vcnpasnenue, coxpansiroiiee ¥ BHI (DOPMYJIBI, M CMBICT KO3(D(HUIIMEHTOB, — OTHECTH
JMHEHHYI0 (OpMy K CKOPOCTH W3MEHEHHS WHIEKCa, a eKeIHEBHBIA psyI  TIONyYarh
MHTETPUPOBAHKEM OT MOCIIEHEro MOJIETa:

[Tonérsl MTpParoT PONb OMOPHBIX Y3JIOB: KAXKIOE HOBOE M3MEPEHHE OOHYJISeT HAKOILUICHHYIO
ommOKy uHTerprpoBanus. Paza pa3BUTHS 10CEBA BXOIUT B MOJIENb YePe3 ONOPHOE 3HAYCHHE, a
He uepe3 MOroly — UMEHHO 3T0 CHUMAET HEOHO3HAYHOCTb.
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3. Pesyabrar

Tadanma 1. Ommndka BoccTaHOBIEHHOTo cyTouHoro psita GR

A,cytr | IloséroB3a | ®opma (1) Jluneiinast ®opma (2) | Bemrpbim
Ce30H YPOBeHb | WHTEPHOJSILHS | CKOPOCTH
3 52 0,01583 0,00163 0,00155 x1,05
31 0,01620 0,00343 0,00280 x1,22
22 0,01726 0,00540 0,00379 x1,43
10 16 0,01695 0,00866 0,00626 x1,38
14 11 0,01956 0,01150 0,00897 x1,28
21 8 0,02110 0,01118 0,00967 x1,16
28 6 0,02761 0,01070 0,01189 x0,98

Pucynok 2. CrieBa — TOYHOCTB BCEX CIIOCO00B;
CIpaBa — BBIATPHII (POPMBI CKOPOCTH TIPH PA3HOH JI0JIE TIOrOIHOM N3MEHUHBOCTH

dopma CKOPOCTU YCTOWYMBO MPEBOCXOAUT JIMHEHHYIO MHTEPIOJIALMIO [IPU MHTEPBAIaX OT 5
10 21 cyrok: cpemuuil Bemrpsin 1,28 pasa, nanbombimii — 1,43 pasa mpu unrepsane 7—-10
CYTOK, TO €CTb IIPH HEJIEIBHOM PEKMME. BBIMIPBIII MOUTH HE 3aBUCHT OT TOTO, KaKylO JOIIO
W3MEHYMBOCTH JAET MOrofia.

B npakrthueckux eapHMIAX: ChEMKA pa3 B HENENIO C IPHUBICYEHUEM METEOPOJIOTHU
SKBHMBAJICHTHA 110 TOYHOCTH ChEMKE pa3 B 9 cyTok Oe3 Hed, a pa3 B JIECATh CyTOK — ChEMKE pa3 B
14 cytok. 3a ce30H ITO O3HAYAECT COKPAIICHWE YWCA BBUICTOB MPHMEPHO Ha HYETBEPTh IPH
HEM3MEHHOM Ka4yecTBE EXKEIHEBHOTO PsiyIa.

Pucynoxk 3. ITpumep BoccTaHOBIEHUS IpH NONIETaX pa3 B 10 cyTok;
BHHU3Y — OLIUOKH, OOHYJISFOIUECS B JTHHU TTOJIETOB
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4. I'panua NPUMEHUMOCTH H TPeOOBAHMSI K TAHHBIM

KoaduimeHTs! onpenenstorcs no MexXNoneTHhIM MHTepBaaM: pu N nonérax ux N — 1, a
ko3¢ durmenToB yetkipe. [Ipyu nHTEpBasie 28 CyTOK HA CE30H MPUXOAMTCS MIECTh MOJIETOB, MSTh
WHTEPBANOB, W BeITphII Tamaer g0 0,90 — Merom HauMHAeT MpPOHMTPHIBATH JIMHEHHOM
nHTeprosimy. OTcrona TpeboBaHue: He MeHee BOCMH TTOJIETOB 3a CE30H.

Tabnmua 2. TpeGoBaHus K OpraHu3aiy coopa JaHHBIX

Yro Tpedyercst Oo0ocHoBaHuUe

8-10 cbémoK 3a ce30H TIPH IIECTHU TIONETAX OlEHKA KO3 PHUIIHEHTOB
HEyCTOMYMBa

Cyrounslii Mereopsn T, V, S IIpaBasi YaCTb MOJEINU BBIUUCIIIETCS EXKEAHEBHO

Ha BCe aThl

MerteonaHHbIe 1O umeronmiics aiin ozarasnen «Tomsk», reomeTku

KOOP/IMHATAaM YJacTKa ykasbiBatoT Ha 47,78° ¢. 1., 8,65° B. 1.

EXIF ucxomHbIx KampoB BpeMsI CbEMKH YCTAHOBJIEHO TOJIBKO TSI OJJHOM JAThI U3

IIeCTH
Bropoii ce30H Ha TOM ke THepeHoC K03 (DUIMEHTOB Ha HOBBIH CE30H —
none 3asBIISIEMBII PEXKUM PUMEHEHHUS

OroBopka. CyTOUHBIN s TeMIIepaTyphbl U BIaKHOCTH 3a MapT—uroib 2020 mo KoopauHaTaM
y4acTKa OTCYTCTBYET: B apxUBe MMeeTCs eMHCTBeHHbIN (aiin Tomsk 2020 - 03 - 13.x1Isx Ha oHu
cyrk. Ilostomy T m V 3amaHBl CTOXacTUUECKOM MOJENBI0 C CE30HHBIM XOAOM U
CHHONTUYECKMMU BOJIHAMH; OCBELIEHHOCTh S paccyuTaHa TOYHO II0 ACTPOHOMUYECKOMY
nosnoxkeHnto ConHua. BbIBOIBI KacatOTCs CPAaBHUTENBHOW TOYHOCTH METOJIOB M TIOJYYEHBI
yepenrenneM 1o 200 peanmuzaiusM Ha KaXIyH) TOYKY CETKH, MOITOMY OT KOHKPETHOH
peanm3armu norojs! He 3aBucst [ 1, 2, 3,4, 5].

MartepuaJibl, HCIOJIb30BAHHbIE B I0KJIA/1e

Hunexe GR 1o coBMemEHHOMY OKHY 9eTBIpEX ChEMOK 50 M; TIlyM M3MepeHwst OrleHEH 110 7581
TIMKCEIISIM TICEBIOMHBAPHAHTHBIX O0BEKTOB; YNCIICHHBIN dKCIIEpUMEHT — 153 cyTok ce3oHa, 200
peanzanuii Ha Kax10e CoYeTaHne MHTepBaIa U JIOJU TIOrO/THOM H3MEHYMBOCTH.

CIIUCOK UCITOJIb30OBAHHBIX UCTOYHUKOB

1. Weiss M., Jacob F., Duveiller G. Remote sensing for agricultural applications: a meta - review
// Remote Sensing of Environment. — 2020. — Vol. 236. — P. 111402. — URL: https: // doi.org /
10.1016/j.rse.2019.111402

2. Sishodia R.P., Ray R.L., Singh S.K. Applications of remote sensing in precision agriculture: a
review // Remote Sensing. — 2020. — Vol. 12, No. 19. — P. 3136. — URL: https: // doi.org /
10.3390/1s12193136

3. Hassan M. A, Yang M., Rasheed A. et al. A rapid monitoring of NDVI across the wheat
growth cycle for grain yield prediction using a multi - spectral UAV platform // Plant Science. —
2019.—Vol. 282.—P. 95-103. — URL: https: // doi.org / 10.1016 / j.plantsci.2018.10.022
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CEIMEHTAIAA OPTO®OTOILIAHA:
TUCTOI'PAMMBI, SVM, HEWPOHHBIE CETH:
CPABHEHHUE METOJOB U ITIPENJIAI'AEMASI MO ®UKALIUS

AHHOTAIHSA

CpaBHEHBI METOIbI CEIMEHTAIMU OpTO(OTOINIAHA Ha KJIACCHI «TI0YBA — Pa3peKEHHBIH
TPaBOCTOM — TYCTOM TpaBOCTOM» Ha M300paxkeHnu 1320 x 1603 muKcenst ¢ pa3MepoM MHKCENs
1,57 cm. YmpansieMbIM MeToZaM TojaBanach oOydarormas Bbioopka 40 000 mukceneit u
NPU3HAKK B BUJIE MCXOJHBIX KaHatoB R, G, B. Ilpemioxena momudukanys 6e3 oOydeHus —
pacuér unzekca EXG, criaxuBaHue ero rucTorpaMMbl U OIPEIeNieHHE MOPOroB IO MHHAMYyMaM
MEKIy NUKamH, — Jatomast TodHoctb 0,9761 nmpu « = 0,9471, 4to nmpakTUYecK! COBIAJAET C
pesymbraram SVM (0,9843) n Heiiponnoii cetn (0,9851). Meron mpoBepeH Ha CIUIOMIHOH
mo3auke 1,43 ra, riie BineneHo 16,8 % ruormaam Kak rycroi TpaBoCTOH.

KoueBsble ciioBa

cermenTarmst, nanekc ExG, kpurepnii Oy, SVM, Heliponnas cets, oprodororuian, BITIA.

1. 3anaya u 3TasI0H

CerMeHTalWsl pasfensieT U300paKeHHe Ha KIACCHI COCTOSHMS TOBEPXHOCTH — TIOYBA,
Pa3pesKeHHBIH U TycToil TpaBocToH. CpaBHeHne BBINONHEHO Ha m3o0paxermu 2020 - 07 - 09
pasmepom 1320 x 1603 mmukceneit npu pasmepe makcenst 1,57 cM. DTaTOHOM CITyXHT OMHapHast
MacKa pacTUTENBHOCTH, TonydeHHas oporom Oy 1o unnekcy ExG Ha MmofHOM paspeliieHn s,
JI0J1s1 pacTuTesbHOCTH B tasione 0,6427 [1].
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YrpasnseMbIM MeTo1aM nojiaBaiack o0yyaroniast Beioopka 40000 rukceneil U MpU3HAKH —
TOJBKO McxonHble KaHaibl R, G, B. Manekc ExG nm He nepemaBaicst: 3TainoH MOCTPOSH UMEHHO
T10 HEMy, U €ro Tieperiaya crieliana Obl CpaBHEHHE BBIPOXK/ICHHBIM.

2. CpaBHeHUe MeTO/I0B

Tadamua 1. CpaBHeHMe MeTO0B cerMeHTAIIUU

Merton OOyuenue | Ilpusnakn| OA K | Bpems, | Omnepaumii
c

K - means He 3 0,6076 10,2053 | 0,34 4,6:10"10
Tpedyer

SVM (nmmneiinslii) | TpeOyer 3 0,9843 10,9656 | 0,08 1,3-10n7

JepeBo pemienuit | Tpedyer 3 0,8065(0,5523| 0,18 3.4-10n7

Heiiponnas cetp TpeOyer 3 0,9851/0,9672| 10,11 34108

Iger +tekcrypa | Tpedyer 5 0,79180,5170| 0,26 3,6:10"8

IIpennaraempiit HE 1 0976109471 0,56 1,9-10n7

(6e3 SLIC) Tpedyer

IIpennaraemsiit HE 1 0,7298 10,4194 | 3,72 2,3-10"8
Tpedyer

Pucynoxk 1. TounocTs, Bpemst 00paOOTKH U BEIMUCIUTENBHAS CIIOKHOCTh METOIOB

3. [Ipennaraemast MoaupuKaLmst

TIpenaraeMplii METOZ COCTOHT M3 YeTHIPEX IIaroB: BbIUKCIeHHe nnnekca ExG; mocrtpoeHne u
CIJTXKMBAHKE €TI0 TUCTOIPAMMBI C BBIIEICHHEM JIOKATBHBIX MaKCHMYMOB; ONE/ICNICHIE TIOPOrOB
KaK MHUHHMYMOB M@Ky COCEIHUMH MMKaMH (TIPY OJTHOBEPLIMHHOM THCTOrpaMMe — IEPEX0 K
KBaHTHJIGHOMY JIEJICHHIO); Ma)KOPUTapHOE ToTocoBanue BHyTpy cyrieprmkceeneit SLIC [2].

Meton nocturaer Tounoctr 0,9761 mpu k = 0,9471, He UCHOB3YsI HU OJJHOTO Pa3MEUYCHHOTO
TIHKCEIIsL. DTO MPAKTUUECKU COBIAIALT ¢ pe3yibraroM yipasisieMbix SVM (0,9843) u HelipoHHOM
cetnt (0,9851) n cymectBenHo mpeBocxoauT epeBo permenwit (0,8065), METox «IIBET + TeKCTypay»
(0,7918) n enuHcTBEHHBIH pyroi Meton 6e3 o0yuenns — K - means (0,6076) [5].

OtzienbHO 3aciTy’KMBAaeT KOMMEHTapHs JIepeBo petieHuit: npu Tounoctu 0,8065 oHO 3amMeTHO
yerymaet quaeHoMy SVM Ha Tex ke JaHHbIX. ['panriia Mexay kiaccamu B ipoctpanctse RGB
— HaKJIOHHas 1ockocTh 2G — R — B = const, a iepeBo cTpout pasoueHus, napasuiebHbIe 0CsIM,

25



U anmnpoKCUMHPYET €€ CTYNEeHYaTol JIMHUEH. JTO MpsSMOi apryMEHT B MOJB3y Iepexosia K
MHJIGKCHOMY MPH3HAKY.

TpoBepka Ha GOIBIIIOHN TLIOMIAM

Meron npumenéH K cruionHoi Mozauke 1,43 ra (51,4 mumH mukcenei): nopor Oy ExG =
+0,3535, Beieneno 0,168 momaam kak rycroi TpaBocToil. Ha xapre cermeHTaly OT4ETIMBO
BBIIEIISFOTCS TEXHOJIOTMIECKIE KOJIEH U TISITHO BBINA/IA.

Pucynok 2. Cermenrarus Ha mwiommaau 1,43 ra

TpeboBanust k miarnay QGIS: BbIOOp MeTona M3 CIMCKA; Ul METOIOB 0e3 00ydeHHs —
TOJIBKO PacTp Ha BXOJAE; VI YIPaBISEMBIX — CJIOH OOYYAIONIMX TOYEK; Ha BBIXOIE pacTp
KJIACCOB, BEKTOPHBIA CJIOM TpaHMI] KJIACCOB M OTYET C MATpULeH OMMOOK IMPU HAIMYMUK
KOHTPOJIbHOM BBIOOPKH [3, 4].

MarepuaJibl, HCII0JIL30BAHHbIE B I0K/1a/le

M3oopakenne 1320 x 1603 mke ayst cpaBHEHHs] METOOB; Mo3arka 49 ¢parmentos (1,43 ra)
JUTSL IPOBEPKH Ha TIIOLIA T

CIIUCOK UCIOJIb30BAHHBIX HCTOYHUKOB

1. Otsu N. A Threshold Selection Method from Gray - Level Histograms // IEEE Transactions
on Systems, Man, and Cybernetics. — 1979. — Vol. 9, Ne 1. — P. 62-66. — URL: https: // doi.org /
10.1109 / TSMC.1979.4310076

2. Torres - Sanchez J., Lopez - Granados F., Pefia J. M. An automatic object - based method for
optimal thresholding in UAV images: application for vegetation detection in herbaceous crops //
Computers and Electronics in Agriculture. —2015. — Vol. 114. — P. 43-52. — URL: https: / doi.org /
10.1016/ j.compag.2015.03.019

3. Achanta R., Shaji A., Smith K. et al. SLIC Superpixels Compared to State - of - the - Art
Superpixel Methods // IEEE Transactions on Pattern Analysis and Machine Intelligence. — 2012. —
Vol. 34, Ne 11.—P. 2274-2282. — URL: https: // doi.org / 10.1109 / TPAMI.2012.120

4. Breiman L. Random Forests // Machine Learning. —2001. — Vol. 45, Ne 1. — P. 5-32. — URL:
https: // doi.org/ 10.1023 / A:1010933404324

5. Ronneberger O., Fischer P., Brox T. U - Net: Convolutional Networks for Biomedical Image
Segmentation // Medical Image Computing and Computer - Assisted Intervention (MICCAI). —
2015.—P.234-241.— URL: https: // doi.org / 10.1007 /978 - 3 - 319 - 24574 -4 28
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MHOT'OBPEMEHHBIE IPOCTPAHCTBEHHDIE 3AIAUH:
BETETALIMOHHBIN LMK
COBMEILIEHHME CBEMOK, TMHAMUKA HHIEKCA,
BBISIBJIEHHBIE ITPOBJIEMBI

AHHOTAIUS

PaccMOTpeHo mocTpoeHre MHOTOBPEMEHHOTO Psifia 110 LIECTH ChbEMKAM OIHOTO TOJIS C BBICOTHI
50 m 3a cezon 2020 roza, MOKPBIBAIOILMM MOJIHBIN BEreTalMOHHbIN UK ¢ 13 MapTa 1o 21 urors.
Orvicanbl T MPOOJIEMbl COBMEIICHHSI ChEMOK M TMPUHSTHIC PEIICHHUS; TIOCIE COBMEIICHHUS
nonydeHo obree okHo 25,1 % 20,7 M npu pazmepe mmkcenst 1,57 cM, IpaBHIBHOCTE KOTOPOTO
TIOJITBEPKIACTCS HEN3MEHHBIM TIOJIOXKEHHEM TEeXHOJIOTMYecKol Kosen. CKOpoCTH M3MEHEHUs
COCTOSIHMSL BBIYHMCIICHBl KaK PA3HOCTHBIC OTHOLICHHSI MEXIy ChEMKaMH, M HauOobllee
HapacTaHue 3elEHOM Macchl NPUXOAUTCS Ha uHTEpBan ¢ 7 mno 23 ampensd. [aBHbIMM
NPENSATCTBUSIMA  HA3BaHbl HEJOCTOBEPHbIC METKH BPEMEHHM ISATH CbEMOK W3 IIECTH U
HEPaBHOMEPHOCTb MHTEPBAJIOB Psifla, COCTABILAIOMX 25, 16,27, 50 1 12 cyTok.

Kmouessle ciioBa

MHOTOBPEMEHHOM psifl, COBMEIIEHNE CBhEMOK, BEreTalMOHHBIM IMKJ, CKOPOCTh W3MEHEHHS
nnekca, BITIA.

1. llocTtanoBka

OtnenbHas ChEMKa XapaKTepU3yeT COCTOSHHE IMOJST B MOMEHT MpOJIETA. ATPOHOMHYECKH
3HaYMMa JMHAMUKA: I7Ie TIOCEB Pa3BUBACTCS ObICTpEe, I/Ie OTCTAET, KOIla HACTyNaeT MaKCUMyM |
KOT/Ia HAYMHAETCst co3peBaHue. [lyist 3Toro HyKeH psii CbEMOK 3a CE30H, TIPUBEAEHHBIX K €IMHBIM
YCIIOBHSIM M COBMEIIIEHHBIX IO MECTHOCTH [4].

B apxwuBe mects créMok ¢ BeicoThl 50 M 3a ce30H 2020 roga — ¢ 13 mapra mo 21 wrornst, 9ro
MOKPBIBACT MOJHbBII BEI€TALIMOHHBINA LINKJL.

Pucynok 1. BereraipioHHbIHA IMKIT U pactipesieNieHne ChbEMOK T10 HeMy
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2. Tpu ipo6.1eMbI COBMeLIeHUsI M X pelleHe

Ta6mmua 1. Ipo6iemMbI NOCTPOEHHSI MHOTOBPEMEHHOI'0 Psi/Ia U MPUHATHIE PellleHus

IIpodnema IIposiBienne Perenune

Pasnble rpanuipl | ceTku Hape3ku oT 13 X9 1o 16 X 12| mepeceveHre rpaHuL 1o
ODIT (parmeHToB KOOpJIMHATaM, O0IIIast CeTKa
Pasuelii pasmep ot 1,57 no 1,93 cm mexny nepecy€T Ha HAMMEHBILINH
TIIKCEIIs ChEMKaMU pa3mep MuKcesst

HOpﬂZ[OK HWHJCKCOB <<cron6eu _ CTpOKa», a HE «CTPOKa COBMCIICHUE TOJIBKO I10

B IMEHAX __cromoer» reorpadIecKiumM
KOOp/IMHATAM
Pasmble ycnoBust pa3zdpoc uHIeKca Ha HOPMHUPOBKA T10
OCBEIIICHHUSI HHBapUaHTHBIX 00bekTax CV = TICEB/IOMHBAPHAHTHBIM
1,015 oowsekram, CV = 0,085

Tlocne coBmermennst nonydeHo obmee okuo 25,1 x 20,7 m mpu 1,57 cm. [lpaBiisHOCTH
TOTBEPKAACTCST TEM, YTO TEXHOJIOTMUECKas KONles 3aHMMAaeT Ha BCEX JaTax OJHO M TO XKe
TI0JIOXKEHHE.

Pucynok 2. CoBMeIIEHHOE OKHO B YETBIPE AAThI

3. IuHAMHKA HH/IEKCA M CKOPOCTH U3MEHEeHUs
CKOpOCTb U3MEHEHHS COCTOSHHS BBIYUCIISICTCS KaK PA3HOCTHOE OTHOLLICHUE MEK/Ty ChbEMKaMHU:

Tabmmua 2. CkopocTu H3MEHEHHs [0 HHTEpBAIaM MEXITy ChbEMKaMU

HurepBan At,cyt | Amunpexca, 1/ | A mokpbitusi, 1 CKO no
cyT /eyt styefikam

2020-03-13 — 2020 249 -0,00174 -0,00251 0,00689

-04-07

2020-04-07 — 2020 16,0 +0,00371 +0,00415 0,01174

-04-23

2020-04-23 — 2020 77,0 -0,00151 -0,00416 0,00274

-07-09
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Pucynok 3. Jlunamuka nHIEKCA U CKOPOCTH €r0 M3MEHEHHs

Hanbornbimas ckopocTs HapacTaHus! 3eNEHON Macchl MPUXOANTCS HA MHTEpBa 7—23 arpers.
Pacuér o Bcem mmecTy créMKaM (OKIIa 7) TOATBEPKIAeT: MAKCHMYM HHEKca — 23 anpertst, K
9 HIOJIS TTOCEB cO3peBaeT U 3enéHast (pakiyst OYTH rcuesaer [2].

4. I'naBHOe NpensiTCTBHE: BpeMsi ChbEMKH

Mertku Bpemenu (ailjioB COBIAIAIOT ¢ HCTUHHBIM MOMEHTOM ChEMKH ToJbKO st 13.03.2020,
rie onn noarsepxaeHsl EXIF nexonusix kapos (07:13:52 UTC, Beicota Comnma 14,25°). [lns
OCTaJIbHBIX IISITH CHEMOK METKH JIA0T OTPHIIATENBHYIO0 BhIcOTy COJHIIA, TO €CTh HOYHOE BPeMsl, 1
BpEMEHEM ChEMKH He SIBJISTIOTCS. be3 BpeMeHN ChEMKH Helb3sl pacCUMTaTh YCIIOBUSI OCBEILICHHS, a
3HAQYUT — KOPPEKTHO COIOCTABUTH MaTepuasibl (Gpusndeckoi Mozenbto. Heobxomumo cumtarh
EXIF ucxomnpix kampos DJI o Bcem créMKam.

Bropoe mpernsTcTBue — HEPaBHOMEPHOCT Psijid: MHTEPBAJIBI MEKTy ChEMKAMH COCTABJISIOT
25, 16, 27, 50 u 12 cytok. /Ins ycTOHUMBON OIEHKH CKOPOCTEH HY)XKEH 0ojee paBHOMEPHBIH
rpaduk ¢ mHTEpBaTIOM He Oosee TpEx Henmenb (okian 10) [1, 3, 5].

Martepuaibl, HCTIO/IB30BAHHBIE B I0KJIa/1e

Lects crémok 50 M 3a cezoH 2020 (645 KampoB); COBMEHIEHHOE OKHO YETHIPEX JIAT; TOJIEBbIC
cratucTKH 110 135 dparmenTam.

CITMCOK UCITOJb30BAHHbBIX UCTOYHHUKOB

1. Lancashire P. D., Bleiholder H., van den Boom T. et al. A Uniform Decimal Code for Growth
Stages of Crops and Weeds // Annals of Applied Biology. — 1991. — Vol. 119, Ne 3. — P. 561-601.
—URL: https: // doi.org/ 10.1111/j.1744 - 7348.1991.tb04895 x

2. Bendig J., Yu K., Aasen H. et al. Combining UAV - based plant height from crop surface
models, visible and near infrared vegetation indices for biomass monitoring in barley //
International Journal of Applied Earth Observation and Geoinformation. — 2015. — Vol. 39. — P.
79-87. — URL: https: // doi.org / 10.1016/ j.jag.2015.02.012

3. Possoch M., Bieker S., Hoffmeister D. et al. Multi - temporal crop surface models combined
with the RGB vegetation index from UAV - based images for forage monitoring in grassland //
International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences.
—2016.— Vol. XLI - B1. — P. 991-998. — URL.: https: // doi.org / 10.5194 / isprs - archives - XLI -
B1-991-2016

4. Scheffler D., Hollstein A., Diedrich H. et al. AROSICS: an automated and robust open -
source image co - registration software for multi - sensor satellite data // Remote Sensing. —2017. —
Vol. 9, Ne 7. — Article 676. — URL: https: // doi.org / 10.3390 / rs9070676
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Photogrammetry and Remote Sensing. —2015. — Vol. 108. — P. 273-290. — URL.: https: // doi.org /
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3AJIAYM CEJIBCKOI'O XO3SIMCTBA, PEINAEMBIE ChbEMKOM BILTA:
KJIACCUPUKALMS 3AJIAY U TPEBOBAHUSI K AIIITAPATY

AHHOTAIHS

OTa aHHOTAIWS ONMCHIBACT UCTIONBE30BaHNE OECIIFIIOTHBIX JleTaTeNbHbIX armapatos (BIIJIA) B
CEIILCKOM XO3STICTBE JUIS PA3NIMYHBIX 3a/1ad, BKJIIOUas OOHapyxeHue KoHTypo moned. BIUIA
MOTYT OBITb HCIIOJIG30BAaHbI Ui MOHHUTOPHUHTA COCTOSHHS IIOCEBOB, OIPEIEICHHS YPOBHS
YPOKalHOCTH, KOHTPOJIS 32 3a00JICBAHMSIMU PACTEHHIT M APYTHX aCHEKTOB CENTLCKOTO XO3SHCTBA.
OOHapy»KeHHe KOHTYpPOB Tojieil ¢ momoibio BILUJIA mo3BONsIeT ONTUMHU3UPOBATH POLIECCHI
3eMJIC/ICIHSL, YITYHILIUTh YIIPABICHHE PECYPCAMH U TTOBBICUTH A(P(EKTHBHOCTH pabOTHI Ha MOJISIX.

KumroueBsie ciioBa

BIUTA, cenbckoe XO35MCTBO, KIACCH(MKALMS 3a/a4, PaspellicHUe Ha MECTHOCTH, BBICOTA
101€Ta, COCTOSHUE TT0CEBA, TOUHOE 3eMIIEIEIHE.

1. Kpyr 3agau

Coémra BITIA Hajm CelbCKOXO3SCTBEHHBIM TOJIEM OOCITY)KHBAeT YeThIPEe TPYIIIBI 3a7ad.
TlepBast — oleHKa COCTOSHUS TI0CEBA: BCXOXKECTh, I'YCTOTa TPABOCTOS, CKOPOCTh pocTa. Bropas
— OOHapyKeHHe yrpo3: COpHSKH, OOJIe3HH, BpeauTenu. TpeThss — OLCHKa 00eCreYeHHOCTH
pecypcamu: Biiara, a30THOE IIUTaHKe, PU3HAKHU cTpecca. YeTBEpTas — y4€T U IPOrHO3: KOHTYp U
TUIOIIAIb TI0JIs, pa30MeHNE Ha OTHOPOJIHBIC YYACTKHU, POTHO3 YPOIKAHHOCTHL.

Obmiee y Bcex 3aia4 OJHO: arpOHOM OOCJEIyeT TIoNe BhIOOPOYHO, METPOBOW PaMKOIA,
OXBaTHIBasI JIOJH TiporieHTa miommany, a BIIJIA canvaer nose croomis. 3aaua arpOHOMHAYECKON
OLICHKM TEM CaMbIM CBOAWMTCS K 3aade 0OpabOTKM M300pakKeHHMH — IIOCTPOCHHIO KapThbl, B
KoTopoi kaxkioi Touke (Lat, Lon) corocraBieH Kiacce COCTOSHUSL

Tabnuua 1. 3aa4u cebCKOro X03s1CTBa, pelaeMsbie ¢ omoriibio BITJTA

3ajiaum CenbCKOro X03sHCTBa, permaeMsle ¢ momorsio BITIA
Cocrostaue Yrpo3st Pecypcht VYuer
IOCEBOB
Bcexoxectb CopHsiku Bnara Kontyp u mnomaas
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3a1a4H CeNbCKOro X035HCTBA, peraemble ¢ moMomibio BILTA
I'ycrora bone3nu A3oTHOE IIUTaHNE VposxaiiHOCTh
TPaBOCTOS
Cxopoctb pocta Bpenurenu Temmneparypa Tennenuys

B Tabmure 1, BbIe, MPUBEACHBI JUIIL HEKOTOPBIC AJIEMEHTHI 33/[au CEJTbCKOTO XO3SHCTBA,
BO3HHKAIOIIME NPU pocTe pactenus. Kaxkaas 3a1aya onpenenser CBoM TpeOOBaHUS YIS OLCHKH
[1apaMeTPOB, € IIOMOLLBIO JATYNKOB, yCTaHOB/ICHHBIX Ha BITJIA.

2. TpeGoBaHus K pa3pellieHuIo, onpeeisieMble 3a1a4ei

Kaxnmas 3amaya 3a7aéT MUHUMANbHBIA pazMep OOBEKTa, KOTOPBIA HOIDKEH OBITh
paznuuuM. YciioBue paspenieHus oObekTa pazmepoM d He MeHee YeM N IHKCEeNsIMHU
CBSI3BIBAET €r0 C BBICOTOM TOJIETAa 4Yepe3 MapaMeTpbl KamMepbl — MIar MHUKCeNs p U
(dokycHoe paccrosHue f:

Jlns kamepbl UCrolb30BaHHOTO arnmapara (p = 2,41 mxwm, f = 8,8 Mm) 310 naér npezenbHbIe
BBICOTBI, IPUBE/IEHHBIC B TAOIHILIE 2.

Ta6mima 2. [TpeenbHast BEICOTA MOJETA TSI TUTIOBBIX 337184

3amaua OOBeEKT Pasmep d,| Hnpu 3 nke, | Hnpu 5 nke,
M M M

TIO/ICYET BCXOJIOB OT/ICITBHBINA 0,03 37 22

TPOPOCTOK / BCXOTBI

OLICHKA COCTOSHHS JIUCT KyJIbTYPHOTO 0,05 61 37

JUCTa pacteHus

oOHapy>KeHne KYCT COpHSIKa 0,15 183 110

COPHSIKOB

BBIIBIICHHE OTPEXOB | IIATHO BhIMaja / orpex | 0,50 609 365

ceBa

KOHTPOJIb KOJIEH TEXHOJIOTHYECKast 0,30 365 219

KoJIest
KapTUPOBaHUE KOHTYp NOJISL 5,00 6086 3651
KOHTypa

BeiBoz, BakHBIN il IUIAHMPOBAHHS: EMHOW «IIPaBUIIBHOM» BBICOTHI HE CYILECTBYET.
ITozcuér BcxomoB TpedyeT BRICOTHI He Ooee 22-37 M, 0OHapyKeHIe COPHAKOB JormyckaeT 110
180 M, KapTUpOBaHUE KOHTYpa MOJIs — MPAKTUUECKH JIF0OYIO paspell€éHHyto BbICOTY. ChéMKa
BCErO TMOJISI C BBICOTHI, MPOJMKTOBAHHOM CamMOM TpeOOBATEIbHOW 3aadeld, M30bITOYHA T10
BpPEMEHH 1 00BEMY JTaHHBIX.
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3. Mcnios1b30BaHHbIN anMapaT ¥ BHICOTHI ChEMKH

Ta0muna 3. XapakTepucTHKH CbEMOYHOT0 KOMILIEKCa

[Tapamerp 3HaveHne

Anmnapar MynbTHpOTOpHBII BIJIA DJI

Kamepa Marpwura 1", 5472 x 3648 ke, mar nakcens 2,41 MkM
OOBEKTUB f=28,8 mm, F /2,8 (o EXIF ucxo/HbIX KaapoB)
Cnexrpaibhble Kavabl | R, G, B— kamepa Buammoro auanazona, bBUK - kanaia Her
BrIcoTeI CHEMKH B 10 M, 30 M, 50 M

apxuBe

Pa3mep nukcenst Ha ot 0,38 cm (10 m) 10 1,93 em (50 m) o paxruyeckum ODIT
MECTHOCTH

Maprpyt «x3Meiikoi», 106-109 kanpoB Ha CEEMKY MO

OrpannueHue CbhEMOYHOIO KoMmIUlekca Tabmiia 3. Kamepa BuauMoOro jauarnasoHa He
perucTpupyeT OmkHUIT HH(paKpacHbIH KaHaN, Mo3TOMY Kiaccnueckuit uiaeke NDVI Ha atux
JIAHHBIX BBIYUCINTBH HENB3S — JIOCTYIHBI TOJBKO LIMPOKOIIOJIOCHBIC 3aMEHHUTENH 0 KaHaJlaM
RGB. 3anaun, TpeOyromre OIECHKH a30THOTO MTUTAHKS U PAHHETO BBIBIICHHS OOJIC3HEH, Ha TaKOM
anmaparype periarTcsi OrpaHHYCHHO; [UIS HUX HY)KHA MYyJbTHCIICKTpaibHas kamepa ¢ BUK -
KaHAJIOM.

MarepuaJibl, HCIIOJIL30BAHHBIE B JOKJIa/1e

Karasor apxuBa: 6 cbéMOK ¢ BbIcoThI 50 M (645 xanpos), ceémku ¢ 10 u 30 M, Bcero 42,2 T'B.
ITapametps! kameps! B3sThI 13 EXIF kampa DJI 0225 cpémku 13.03.2020.

JIMTEPATYPA
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2. Anenmna JI. A. IlepcrieKTHBBI OECIMIIOTHBIX TEXHOJOIMI B OTEUECTBEHHOM CEIBCKOM
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CPABHUTEJILHBIN AHAJIN3 METEOITAPAMETPOB
CEJIbCKOXO3SIMCTBEHHOM MECTHOCTH
B PAMOHE 'OPOJIA TOMCKA C 2020 ITO 2025 'O/,

AHHOTAIUSA

W3noxxeHa METOIMKA CPaBHUTENBHOIO aHaIM3a MereomapameTpoB 3a 2020-2025 romsl u
npuBeEH JEMOHCTPALMOHHBIN MPUMEp: MEKIO[oBas M3MEHUMBOCTb TEMIIEPATYpBI, OCAJIKOB,
CyMMbI akTUBHBIX Temrnepatyp u ['TK, pacuér anomanuii 1 THIM3aIMs aHOMATIbHBIX JIET.

KumoueBsie ciioBa

MEXTOZI0Basi M3MEHUYMBOCTh, aHOMATWS, CyMMa akTUBHBIX Temmeparyp, [ TK, xpurepmit
Manna — Kenpanna, KmMaTideckast Hopma.

Meroauka cpaBHeHUst

AHaJIM3 CTPOHTCS B YETHIPE mIara: (JOpMUPYETCs PsiT TOJOBBIX 3HAUCHHH, CIMTACTCS] aHOMAIIHS
KaK OTKJIOHCHUEC OT HOPMbI, Ps/Ibl BU3YAJIM3UPYIOTCA U ITPOBEPACTCA HATAINE TCHACHIMN.

AHOMaJIUsL CUMTAECTCS BBIYUTAHUEM HOPMBI M3 (DAKTHUECKOro 3HAUCHUsT; uisl paifoHa Tomcka
Hopma coctaBisieT 0koito 0,9 °C u 568 mm.

BMO pexomenmyer Oparb 30 - jeTHee cpeHee MO MOCIEIHEMY 3aBEpIICHHOMY TIEPHOIY,
ceftuac 310 1991-2020 rome! [1]. B ycnoBusx moTtermeHus KiIacCHUecKass U TEKyIask HOPMBI
pacxomsirest Ha 0,3-0,5 °C.

3HAaUMMOCTh TEHJICHIIMH B KOPOTKHX PsIZax MPOBEPSIOT HENapaMEeTPUYECKHMHU KPUTEPHSIMHU:
Manna — Kenjaia tectupyer runore3y 00 OTCYTCTBHM MOHOTOHHOH TEHZICHLIMH [2], BENIMUNHY
Tpenna oueHuBaioT cratuctukod Cena [3]. [lng pspa B IIECTh JIeT HAKJIOH OTpakaeT
KOPOTKONEPHOIHYIO H3MEHIMBOCTb, TS KIIMMATHUECKHX BBIBOZIOB Hy keH psif oT 30 JieT.

3HaveHns B TaOM. | IeMOHCTpAIMIOHHBIE; TIepe]] HCIIOF30BAaHNEM HX 3aMEHSIOT JTAaHHBIMH TIO
cranmu Tomck. Asrycr 2025 roma okazaicsi XoloqHee HOpMBI Ha 2,4 Tpamyca MpH OcaKax
oko11o 129 % ot HOpMBL.

Tabnuua 1
T'onoBeie nokaszaresu 3a nepuof ¢ 2020 no 2025 roj (IeMOHCTPALMOHHBIC TAHHBIC)
Ton 2020 2021 2022 2023 2024 2025
tep., °C 2,1 0,6 1,0 1,4 1.8 0,7
AnHomanms +1,2 -0,3 +0,1 +0,5 +0,9 -0,2
t,°C
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T'on 2020 2021 2022 2023 2024 2025
Ocayky, 540 612 568 595 558 631
MM
I'TK 1,3 15 1.4 L5 1,3 1,6

Puc. 1. MexrozoBast H'3MEHUMBOCTb TEMIIEPATYPBI M OCAKOB (IEMOHCTPALIIOHHBIE IAHHBIC)

HHTepniperanys pe3yJbTaToB

Ha neMOHCTpalOHHOM psily Temriepatypa KojeONnercs OKOJIO HOPMbI 0€3 MOHOTOHHOTO
pocTa, a cyMMa 0caJiKoB MeHseTcs B rpenenax 540-631 mm.

Bce mrects et mo ['TK otHOCsITCS K Hoctatouno yeiakaEHHBM (1,3—1,6); ammmryna B 0,3
€IMHHUIIBI OTBEYACT PA3HUIIE B yBIAKHEHHOCTH OKOJIO 23 %.

ITpu anomanmu +1,2 °C noseBble paboThl HAYMHAIOTCS Ha 7—10 CyTOK paHblie HOPMBI ¥ pacTET
puck nedrimta Biard. XomnoaHsli aBryct 2025 roza 1aéT 3a1epyKKy CO3PEBAHMS U TIOBBILICHHYTO
BII&YKHOCTb 3epHa U YOOpKe.

Tunsl aHOMATLHBIX JIeT

AHOMAaJTbHBIE TOJIbI PA3IIMYAIOT 110 COUETAHUIO TEMITEPATYPbI U YBIKHEHH. TEMIbIA 1 CyXoi
TOJ VI 3EpHOBBIX HaWMeHee yaadeH: ypokail mamaer Ha 25-40 %. TEmmelii u BrakHBIA
OJaronpusiTeH Uil pocTa, HO OCIOKHSET YOOPKY; B XOJIOZHOM M CyXOM HE XBaTaeT CyMMBI
AKTUBHBIX TEMIIEPATy], a XOJIO/IHBII U BIKHBIN T01 U1 paiioHa ToMcka caMblii 9acTblii [S].

CpaBHeHHe ¢ MHOT0JIeTHell HOPMOii

Tabnmua 2
Conocrapnenue nepuoza 20202025 rr. ¢ kimumarudeckoid Hopmoit 1991-2020 rr.

Ioxazaresan Hopma (1991-2020) | Cpeanee 2020-2025 OTtkoHeHHe
Cpeasist ronoBast 0,9 1,27 +0,37
Temreparypa, °C
TomoBast cymma 568 584 +16 (+2,8 %)
0CaIKOB, MM
CyMMa aKTHBHBIX 1800 1850 +50 (+2,8 %)
Temreparyp, °C-cyT
I'unporepmrraeckmit 14 1,43 +0,03
kod(hdurmeHT
Pa3max ronoBbix 490-650 540-631 CXOJTHBII
CYMM OCaJIKOB, MM
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IectunerHnii mepuoj mpeBbIIIaeT HOpMy Mo Temmeparype Ha 0,37 °C mpu modru
HEeM3MeHHBIX ocajikax (Tad. 2). Harpasmnenwe cormnacyercs ¢ onenkamu Pocrinpomera [4].

ITpumeHeHne pe3y/IbTATOB B MPEHM3HOHHOM 3eMJIeeTHU

TTo Texyrieit aHoMaJIMK TEMITEPATyPBI K OCAIKOB IIPOrHO3UPYETCS CABUT (heHONornyeckux a3
U KOPPEKTHUPYIOTCS. CPOKM arpOTEXHHUYECKHX OIepalyii: 0OHOBIEHHE MEeTeoIapaMeTpoB ILIIOC
Mo/IeITb (DEHOJIOTHH COPTa JAI0T MPOTHO3 M0 KAKIOMY TIOJIO.

3akiioueHue

Merouka no3BoJsIeT €AMHOOOPa3HO CPABHHUBATE T'OJIBI IT0 arpOMETEOTIOKA3aTEeIsIM 1 BBIIEISITh
aHOMaJIbHbIC Ce30HbI. Pa3Butne Metommku — pacimpenue psiaa g0 30 ner [2, 3] u nepexos K
KapTaM aHOMAJIHIA 110 PeaHaIn3y.
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COCTABJIEHUE MAPIIPYTA TOJIETA BILIA
HAJI CEJIbCKOXO3SIIICTBEHHBIM ITOJIEM

AHHOTAIMS

W3noskeHpl pHHIMGI TIAHUPOBAHKST MapIIpyTa adpOOTOCHEMKH CENBCKOXO3SIHCTBEHHOTO
TOJIS: CXEeMa TMapajUIeNIbHBIX TaJICOB, PacuéT paspelleHHs] CHUMKA, MPOJOJIbHOE U TOMEPEYHOE
TIePEKPBITHE, CBSI3b BBICOTHI MOJIETA C TOJIOCOM 3axBaTa W TPOW3BOAMTEIHLHOCTHIO. [IpHBeneHbI
TIOCTIE/IOBATENIEHOCTE PacuéTa mapamMeTpoB MapIIpyTa, CPeCTBA aBTOMATH3AIMH 1 HOPMATHBHBIE
TpeOOBaHHsI.
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KimoueBble c10Ba
IJIaHUPOBaHUE MONETa, adpodOTOChEMKA, TIEPEKPHITUE, pa3pellicHHe Ha MECTHOCTH,
(ororpammerpus, GSD, HazeMHast CTaHIMS YIIPABIICHHS.

Cxema mapiupyTa

AspocbéMKa ¢ OECIIIOTHBIX aNMapaToB NPUMEHSETCS B MOHUTOPUHIE OKPY)KAIOIIEH cperibl
Goiee necatu Jet [5]. B cenbckoM XO3sHICTBE CIOXKIIACH CXeMa ChEMKH IO MTapaLIeIbHbIMU
rajicaMH: PACCTOSHHUE MEXITy JMHUSIMH 334a€TCsl TIONEePEYHBbIM IEPEKPBITHEM, IOKPBITHE
TIOJTYYaeTCsl IOJHBIM, @ CHUMKH YI0OHO CIIMBATD.

Jpyrue cxeMbl NPUMEHSIOT O]l KOHKPETHBIC 3ajiaud: KPYr¥ JUIl OTAEIBHBIX OOBEKTOB,
TIEPUMETPATBHBIA OONET IS TPAHHII, KPECTOBOE TIOKPBITHE TSl TPEXMEPHBIX Mojieneil. [ancht

OPHUEHTUPYIOT NEPIIEHAUKYIIPHO BETPY.

Puc. 1. IlnanupoBaHue MapipyTa
U CXeMa MePEKPBITHS CHUMKOB

IlepexpbITHEe CHUMKOB

ITpononsHOE TepexpbITHe 3afatoT B npeaenax 70-80 %, nmonepeunoe 60-70 %. Tpebopauue
BEITEKAaeT W3 paboTsl aimroputMmoB Structure from Motion [1], BEITEIEOMMX 0COOBIE TOUKH
meronamu SIFT [2] wm ORB. Huke 60 % mosBisioTest mpoBaiibl B 00JIake TOUEK, BbIe 85 %
KBaJIPATHYHO PACTYT BBIYUCITUTEIBHBIC 3aTPATHI.

Jlist HanéxHoM crmBKy HyKHO 50-100 cBA3YIOIMX TOUEK MEXLY COCEIHUMYU CHUMKAMU, a HA
OJTHOPOJTHBIX TEKCTypax MX uncio nagaeT 1o 5—10. [Toaromy BCXompl CHUMAIOT C MEpeKphITHEM
80 1 75 %, ncnons3ys onopuble Touky wm RTK [3].

Pazpenienne Ha MecTHOCTH

KitroueBoii mapamerp cbéMmku pasperenre Ha mectHocT GSD, TO ecThb pasmep MUKcess B
CAHTHUMETpax Ha 3eMIIe:

GSD=H"s)/f,

rne H — BbicoTa monéra, s — pasmep mmkcenst ceHcopa, f — okycHoe paccrosHue.
Paspeltienue JIMHENHHO yXyIAeTCsl ¢ BBICOTOM: Uil muKceNs 2,4 MKM U (JOKYCHOTO paccTOSIHUS
8,8 mm Ha BeIcoTe 100 M GSD pasen 2,73 cMm.

O6parnas popmysna H = (GSD - f) / s nepeBoaut TpeGOBaHME K pa3peIICHUIO B BBICOTY: IS
1,0 cM Ha IUKCeNb HYKHO OKOJIO 37 M.

36



Tabnuua 1
CBs13b BBICOTBI IOJIETA C Pa3pEILICHHEM,
TI0JIOCOH 3aXBaTa U MapameTpaMu MapiipyTa mis noss 40 ra

Boicora,m| GSD,cm | Ilomoca,m| Meskay Yucio Bcero Bpemst
JIMHUSIMH, | JIMHMI | CHUMKOB | MOJIETa,
M MHH
50 14 74 26 16 672 ~36
80 22 118 41 10 260 ~22
100 2,7 142 50 8 168 ~18
120 33 174 61 7 119 ~16

Tlepexon ¢ 50 M Ha 120 M yBemMYMBaeT MPOM3BOANTENBHOCTE B 4,8 paza n yxymmaer GSD B
2.4 paza. [l NDVI - MmonuropuHra paboyast 3oHa 80—120 M.

Pacuét napameTpoB MapuipyTa

TTo neneomy GSD HaxozasT BHICOTY MOJIETa, 3aTeM IOJIOCY 3axBara w = (sensor _ width - H) /
f. Tlo monepeyHOMy IEPEKPBITUIO Py MOMYYal0T paccTosHue Mexay muHuaMu d =w - (1 —p _
y), [0 IPOJONBHOMY P X — MHTepBalI MeXay cHuMKamu t=h - (1 —p _ x) /v, rne h — mmna
CHHMKA T10 HaNpaBICHHIO TIONETa, V— ckopocTh. Uneno muanid N 1= ceil(W _ field / d).

Jns momst 400 x 600 m kamepoit ¢ monem 3pennst 84° Ha Bbicote 100 M: momoca 184 M,
paccTosiHIe MeXITy JIMHUAMY 64 M, 7 JTMHUI, 18 CHUMKOB Ha JIMHUIO UTOTO 126 CHUMKOB U OKOJIO
13 MumHyT nonéra pu § M/ .

CpencrBa LIaHUPOBAHMS

MapIupyThl IJIAHUPYIOT B HA3eMHbIX CTAHLMSAX yHpaieHus: Mission Planner mopnepxusaer
rpun - muccuu 1o 3aganHeiM GSD u nepekpeituro, QGroundControl Te ke 3amaun s PX4.
IMnarun Drone Path mo3Bossier npoekTipoBath MapuipyTsl B QGIS 1 SKCIOPTHPOBATH MUCCHEO B
KML nmm MAVLink.

HopmaTtusHble TpeboBanust

BecroTHble  TpakmaHckue Bo3mymHble cynaa Maccoi or 0,15 mo 30 kr momnexar
rocyaapcTBeHHoMy YuéTy B PocaBuarmm [4], a monérsl B KOHTPOJIMPYEMOM BO3IYILIHOM
npoctpanctee TpeOytot nojaaun rana B ['L] EC OpB/l 3a cyTku 10 BbuIeTa.

VUUTBHIBAIOT OrpaHUYEHHS 30H MONETOB M OE30IacHbIE PACCTOSHIS OT HACEIEHHBIX ITYHKTOB U
JMHUKA  3JIeKTporiepesiaun; IaTpopMbl  ONMOKUPYIOT —B3NMET B 3alpelICHHBIX — 30HAX.
Pexomentyemast MakcumasibHast Bbicota 150 M Hajl 3eMHOM TOBEPXHOCTBIO.

3akioueHue

MapipyT KOMIPOMUCC MEXIYy ACTaIbHOCTBIO U IPOM3BOIUTENBHOCTBIO. JUIsl THIOBBIX
arposazau B paiione Tomcka noxxoaut Bbicota 80-120 M ¢ MPOJOIBHBIM NEPEKPHITHEM OKOJIO
75 % u nonepe4HbIM 0K0I10 65 Y.

Crniucok JiuTepaTypbl
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OBECIEYEHUE KAYECTBA YJIbTPA3BYKOBOWM JIMATHOCTUKU:
BJIMSIHUE TEXHUYECKOT'O COCTOSTHUS U HACTPOMKHW MEJIUIITUHCKOT O
OBOPYJIOBAHUS HA IOCTOBEPHOCTD PE3YJIbTATOB UCCJIEJJOBAHMIA

AHHOTANUSA

Llenb paboTel — pa3paboTaTh PUCK - OPHEHTHPOBAHHYIO MOJICNIb KOHTPOJISL KauecTBa
YABTPa3ByKOBBIX CHCTEM. MeToaMy IEeNeBOro aHajn3a CTAHAApTOB, HAYYHBIX MyOMHMKaIWil 1
FMEA ycraHOBiIGHBI CBS3M MEXIY TEXHMYECKUMH OTKJIOHEHMSMH W JIMarHOCTHYECKUMHU
puckamu. Ilpemnoxensl xpurepuu S, O, D, paccuurtanbl NmpUOpUTETHI IeCTH (DAKTOPOB U
c(hOpMHPOBAaH TPEXypOBHEBbI AITOPUTM KOHTPOJIS. MaKCHMabHBIA HPUOPUTET HOITY4HII
CKPBITBII OTKa3 371eMeHTOB Jaturka (R =27).

KiroueBble cj10Ba: yiIbTpa3ByKOBasi JAMArHOCTHKA, MEIMIIMHCKOE 00OpYIOBaHHE, KOHTPOJIb
Ka4yecTBa, YJIbTPa3ByKOBOU JIaTYMK, KATMOPOBKA, IMArHOCTHYECKast JOCTOBEPHOCTD.

Beenenune

YbTpa3ByKoBas TMarHOCTHKA OTHOCUTCS K HanOosee JOCTYITHBIM U IIMPOKO NPUMEHSIEMbIM
METOo/IaM MEIMIIMHCKOM BH3yanu3aluu. Ee pesysbrar 3aBHCHT He TOJNBKO OT KBaJM(HKaimu
Bpaya, HO U OT COCTOSIHHS BCEH M3MEPUTENBHO - MH(MOPMAIMOHHOW LIETIH: JIaT4MKa, IPUEMO -
MEePEeAIOIIEro TPakKTa, MPOrPaMMHON 00palbOTKH, MOHHTOPA, YCTAHOBJICHHBIX IPECETOB H
KOPPEKTHOCTH JIecTBUI omneparopa [6]. B ommuie oT HOIHOro 0TKa3a ammapara MOCTEHeHHOe
YXy/IIICHUE YyBCTBUTEIILHOCTH, HEPABHOMEPHOCTb H300paKeHHUs! MITH CMEIICHHE H3MEPHUTEITLHOM
ITKAJIBI MOTYT JIOJITO OCTaBAThCS He3aMeueHHBIMA. [ Iprr 9ToM m300pakeHne COXpaHseT BHEIITHIOI0
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NPaBIONOA00OHOCTh, @ TEXHWYECKas HEUCIIPABHOCTh IIPEBpAIaeTCsi B CKPBITHIM HCTOYHHK
JIMArHOCTHYECKOM OIIMOKH.

AKTyanbHOCTb HPOOJIEMBI TTOTBEPIKIACTCS pe3ybTaTaMu 00ceIoBaHuil 00opyroBaHust. M.
Maértensson 1 COaBTOPBI BBISIBUJIN OLIMOKH y 39,8 % HCCIIeIOBAaHHBIX YIIBTPA3BYKOBBIX IATIHKOB;
HanboIIee YaCcThIMK IIPHYMHAMH OBUIH PACCIIOCHHUE aKyCTUUYECKON JIMH3bI M TIOBPEK/ICHNE KaOesst
[14, c. 389-394]. B npyroii padore ¢usnyeckue nedextsl umenu 25 % NaTiuuKoB, a CHUKEHHE
Ka4ecTBa M300paxkeHus orMeyanoch y 15 % [15, ¢. 519-525]. Dkecniepument 2023 r. nokasas, 4To
JedeKTHpIe TpeoOpa3oBaTey CIOCOOHBI YXY/IIAaTh BU3YAIH3AMI0 aHATOMUYECKUX CTPYKTYp H
TOBBIIIIATh PUCK OommMOOYHON MHTeprperamyu [13, c. 2126-2133]. CnenoBaTenbHO, OTCYTCTBHE
KaJI00 TIOJIE30BATENCH HE MOYKET PACCMATPHBATBCS KaK JOKA3aTeIIbCTBO HCIPABHOCTH CHCTCMBL.

PerymsipHple  IIPOBEPKM  PEKOMEHIOBAHBI ~ NPO(ECCHOHAIGHBIME ~ OPTaHM3AlMsIMH |
perymsaropavu. FDA ykaspiBaeT Ha HEOOXOMMOCTb NEPHOANYECKOr0 KOHTPOIIs 000pyI0BAHHS B
KOKIIOM MEIMIIMHCKOM YUPEXKISHUH, HCIoNb3ytomeM yibrpassyk [9]. IEC TS 62736:2023
pErJIaMeHTHpYeT NPOCTbIe METO/bI IIEPUOJIMYECKHX HCIBITAHMI CTaOMIBHOCTH OCHOBHBIX
XapaKTePHCTHK MUMITYJIbCHO - 3XOBBIX cucTeM [12]. B poccwmiickoii HopMaTHBHOI 6aze 0O0ITyto
CHUCTEMY KOHTPOJISI TEXHMYECKOTO COCTOSIHMS MeauIMHCKuX m3zemuii 3amaer 'OCT P 56606 -
2015 [3], a TOCT P MDK 62353 - 2013 pacnpoctpansier TpeOOBaHUS Ha TEPUOIIYCCKUC
UCIIBITAHKS U TIPOBEPKHU Tociie peMoHTa [4]. OmHako (opMalbHOE BBITIONHEHHE OJMHAKOBOTO
TIepeYHsT ONepalii He BCETZa YUMTBIBACT PA3TMUHYIO KIMHIYECKYIO 3HAYMMOCTH Je(eKTOB U
MHTEHCHBHOCTb SKCIUTyaTalii KOHKPETHOT'O JaTYHKa.

Lenb ncenenoBanus — pa3paboTaTh PUCK - OPHEHTHPOBAHHYIO MOJIENb KOHTPOJISI KauecTBa
YIBTPa3ByKOBOIO 00OPYIOBAHMS, CBSI3BIBAIOILYI0 TEXHHYECKOE OTKIOHEHHE C BO3MOXKHBIM
UCK)KEHUEM JUarHOCTUYECKON MH(OpMAIK U HEOOXOIMMBIM KOHTPOJIBHBIM JICHCTBHEM.

Marepuasnbl u MeTOAbI

BbINONHEH 1LIENEeBOH aHAIMTUYECKHIT 0030p HOPMATHMBHBIX JIOKYMEHTOB, PEKOMEHIAIIHi
Tpo(heCcCHOHATBHBIX OPraHN3aLHH, OTCUCCTBCHHBIX PYKOBOZICTB M PELICH3NPYEMBIX ITyOIMKaImi
1998-2023 rr. Ilomck mnpoBomwics B PubMed, karamore HarmoHambHOM —SIEKTPOHHOM
onbmorexn u Ha oprmaneHeIX pecypcax IEC, FDA, AIUM u Poccranmapra mo codeTaHusiM
PYCCKMX M aHIIMHCKMX TEPMHMHOB «KOHTPOJIb KadyeCTBA YIJIBTPA3BYKOBOIO 0OOpYIOBaHUS,
«metpornoruyeckoe odecriedenne Y3y, «ultrasound quality assurance», «defective ultrasound
transducer», «image quality», «periodic testing» u «diagnostic risk». B ananu3 Brirouanich
UCTOYHHKH, OIHMCHIBAIOIIAE METObI KOHTPOIIS YIBTPa3BYKOBBIX CHCTEM, YACTOTY TEXHUYECKHX
neeKToB WM WX BIISHHE HA KauecTBO M3o0paxkeHMs. OTOOp HE MO3MIMOHMPYETCS Kak
CHCTEMaTHYECKNi 0030p; MCIIONIE30BAHB! IIATHAIIATE KITIOUEBBIX HCTOYHUKOB, HEIOCPEICTBEHHO
OTHOCSIIIIMXCS K TIOCTABJICHHOH 3a/1aue.

Ha mnepBom »srtane (akropbl pacrpesieneHbl IO LM IOMy4eHHs JMarHOCTUYECKON
uHpopmary: (HOPMUPOBAHKE W TpHeM CUrHajia, mudpoBas 00paboTka, OTOOpaXkKeHHe,
u3MepeHue W uHTeprperanys. Ha Bropom arame i Kaxnoro Qakropa onpeneneHsl
Ha0MTI0JaeMOe TIPOSIBICHUE, BOSMOMKHOE JUATHOCTHYECKOE MOCIECTBUE U crIoco0 koHTposst. Ha
TpeTbeM JTarne npumeHeHa moauduumpoBanHas FMEA - onenka. Jloruka nneHTH(UKaImu
OITACHOCTEH, OLIEHKY ¥ MOCIIEYIOIIETO YIIPaBIeHNsT PHCKOM cornacoBana ¢ mpuaimmnamu ['OCT
ISO 14971 - 2021 [1]. Baubl IpricBanBaIMCh aBTOPOM HAa OCHOBAaHHH TIPHBEICHHBIX HCTOUYHUKOB
W WHKCHEPHOW NPUUYMHHO - CJICJCTBEHHOM CBSI3M; OHM XapaKTEepU3yIOT CpPAaBHHUTEIBHBIN
MIPUOPUTET BHYTPH MOZIEIH, HO HE SBJIAFOTCS U3MEPEHHBIMU BEPOSITHOCTSIMH OTKA30B.
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Pe3yabTaThbl Hec1e10BaHUS

1. ®@opMupoBanue HeNH TEXHHYECKUX H AHATHOCTHYECKHX PHCKOB

Ha ypoBHe pjartumka HauOoJee OINACHBI BBINAJCHUE IHE309JIEMEHTOB, PACCIOCHHE
AKYCTHYECKOM JINH3BI, TOBPEKICHHE Kabest 1 pa3beMa. OHH BBI3BIBAIOT BEPTUKATBHBIE TTOMIOCHL,
JIOKAJTbHBIE 30HBI CHIDKEHWSI UYBCTBHTEIBHOCTH, HEOJHOPOIHOCTh M IOTEPI0 KOHTPACTHOTO
paspemierus.  JlepekT MoKeT OBITh HE3aMeTeH Ha OOBIMHOM H300paKCHHH U3 - 3a
MPOCTPAHCTBEHHOI0 KOMITAYH/IMHIA M JAPYTHX aaroputMoB oOpabotku. Ilostomy ocmoTp
KOpITyca 1 Kabesst He0OXOIMMO JOTIONHSTE TECTOM OJHOPOIHOCTH, IPOBEPKOH «B BO3IYXE» HIIH
Ha TKaHEIKBHBAICHTHOM (paHTOMe. [IPHHIIMIIBI TIOCTPOCHHS! YIIBTPA3BYKOBO# amiaparypsl U ee
METPOJIOTMYECKOTO KOHTPOJIS TIOAPOOHO PacCMOTPEHBI B OTEUECTBEHHBIX PYKOBOZICTBAX [5; 6].
AIUM Taroke MOMYEPKUBACT, YTO KayeCTBO H300p@KEHHMs HETOCPEACTBEHHO 3aBUCHT OT
paboTOCIIOCOOHOCTH  JIaTUMKa, @ HEHCIIPABHbIA JIMOO HEKayeCTBEHHO OTPEMOHTHPOBAHHBII
rpeoOpa3oBaTesib CIIOCOOSH MPUBECTH K MPOITYIIIECHHOMY WA HEBEPHOMY JUarto3y [8].

Ha ypoBHE HACTPOEK UCTOYHUKAMHU CHCTEMATHUECKOH OLMOKH CTAHOBSITCS HEBEPHBIH BBIOOD
YacTOTbI, TNTyOUHBI, (JOKATEHON 30HBI, OOIIEr0 YCHJICHHS, BPEMEHHOH KOMIICHCAIINH YCHIICHYIS,
JMHAMHYECKOTO JiMana3oHa M JIONIUICPOBCKOTO yrya. VI30bITOYHOE YCHIICHHE MOXKET
MAaCKHpOBATh aHAXOTEHHBIE CTPYKTYPBI, HENOCTATOYHOE — CO3/IaBaTh JIOXKHOE BIICUATICHUE
OTCYTCTBH CJ1a00T0 HX0curHasa. OmuoKa YIIoBOH KOPPEKIHH B CIIEKTPAILHOM JIOIILIEPOBCKOM
POKMME H3MEHSCT PACCUMTAHHYK) CKOPOCTh KPOBOTOKA HEJMHEHHO, MOCKOJIBKY CKOPOCTb
00paTHO MPONOPLMOHATBHA KOCHHYCY yria. Takum 00pa3oM, MpeceT CIIeayeT CUMTATh YacThbio
METPOJIOTHYECKH 3HAYMMOH KOH(HTYpaIHH, a He TOIBKO ITOJIE30BATEIBLCKIM YI00CTBOM.

2. ABTOpCKasi MATPHIA MPHOPHTH3AINH KOHTPOJISI

Jlns comnocrapneHuss  (hakTOPOB IPEJIOKEeHA TONYKOJMYECTBEHHAsT OLGHKA. VITOroBbIit
HIPUOPHTET PACCUUTBIBATICS 110 (hOpMyIIe:

R=Sx0xD(1)

rae S — TSDKECTh JMArHOCTHYECKOro TMocniencTBus, O — OTHOCHTENBHAS BEPOSTHOCTH
BO3HUKHOBEHMS, D — TpymHOCTh OOHapy:keHus! Tpu oObraHON pabote. st S 3navenme |
O3HAYaeT OTCYTCTBHE 3HAYMMOTO BJIMSHHUS Ha 3aKITIOUYCHHE, 2 — BO3MOYKHOE CHIKEHHE TOYHOCTH
M3MEPEHHS MM BH3YaM3aLMK, 3 — BO3MOXKHOCTH IPOITYCKa MO0 JIOXKHOH HMHTepIpETALN
natosiorud. J{iist O: 1 — pemKoe OTKIIOHEHHe, 2 — BO3MOYKHOE TIPH IITATHOM AKCIDTyaTaryy, 3 —
pacIpoCTpaHeHHOE WM peryisipHo BocmpomsBomgumoe. st D: 1 — nmedexr oueBumaen mpu
0CMOTpe, 2 — TpebyeTcst CTaHIAPTU3UPOBaHHAS (DYHKIIMOHATBHAS TIPOBEPKa, 3 — HEOOXOIMMBI
(haHTOM, TeCT B BO3LyXe MO0 ICKTPOHHBIH TeCTep.

Wrorosslii nokazarens mmensercst or 1 10 27. 3HaueHust 1-6 COOTBETCTBYIOT ILTAHOBOMY
KOHTpOIIO, 7—14 — ycuneHHOMy KOHTpoio, 15-27 — HeMeWICHHON MpoBepKe U, Npu
TOATBEPIKICHAN OTKJIOHEHHS, NPHOCTAHOBKE KJIMHUYECKOTO HCIONB30BaHMs. Mozens He
3aMCHACT NOIMYCKW W3IOTOBUTEIA YW HOPMATUBHBIC HCIBITAHMA, OHA 3a4acT TIPUOPUTET U
CPOYHOCTb JICUCTBHIA.

B pamkax Hacrosimiell paboThl TEXHUUIECKOE MPOSIBICHHE, TUAarHOCTHYECKOE IOCNIEICTBUE H
KOHTPOJILHOE JICHCTBHE OOBEIMHEHBI B €IIMHYIO MaTpuity (Tabmmua 1).

Tabma 1 — Matpuna TexHudecknx (GakTopoB U AHArHOCTUIECKUX PUCKOB

Texunueckuii HckaikeHne U AMArHOCTUYECKUIA .
KouTposbHoe aeiicrBue

(axTop pHuCK

CKpBITBIH OTKa3 HeonmnoponHocTs, noteps Manbix | TecT 0THOPOTHOCTH B

3JIEMEHTOB JIaTUMKa | CTPYKTYP; PUCK IIPOITyCKa oyara BO3/IyXe 1 Ha (haHTOMe
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Texnuueckmii

HckakeHHne M IUATHOCTHYECKUH

KontpoJibHoe jielicTBue
(axTop pucK
AprehakTbl, HeCTaOMTEHBINA OcMmoTtp 1
TIoBpexneHne TUH3bI pred> ’ .
KOHTAKT; PUCK OIIMOOYHOI (byHKIMOHATIbHAS
niu kabestst
MHTEPHpPETaIH IPOBEpKa

CMelleHHE TIKAITbI
paccTosiHui

OmnbKa JIMHENHBIX ¥ 00BEMHBIX
HU3MEpeHuit

DaHTOM C U3BECTHOM
reoMeTpHeit

HesepHyle ycunenue

JlorxHbIe AXOCUTHAIBI JTMOO TIOTEpsT

DTaJOHHBIN MpeceT U

n TGC HI3KOKOHTPACTHBIX 0OBEKTOB KOHTPOIIb CEPOi ILIKaJIbI
Hesepnas yrioBast CucremarryecKas OmmoKa INposepka poTokona u
KOPPEeKLIHs CKOpOCTU KPOBOTOKA 00yueHue oreparopa
. TecroBoe u300pakeHHe

Jerpananus [Toreps rpanaimii ceporo u N

1 KOHTPOJIb YCIIOBHH
MOHHUTOpA KOHTPAacTHOCTH

IIPOCMOTpa

Hemounux: paspabomaro asmopom na ocrose [1-8; 10-15].
UucneHHOe TpUMEHEHHE KPUTEpHeB MpeAcTaBieHo B Tabmme 2. Jlna  obecreueHns
TIPOBEPSIEMOCTH PSIZIOM C KaXKIbIM UTOTOM NPHBEIICHBI NCXOAHbIE OayUTbl. ParkupoBaHye cremyer

TPAKTOBATh KaK PE3yJIbTaT AHAITUTIIECKON MOJICJIH, a HE KaK 4aCTOTY KIIMHUYCCKUX OIIHOOK.

Tabnuia 2 — PamxkupoBanue (paxTopoB o nokasarento R

daxrop S 1O |D |R YpoBeHb KOHTPOJISI
CKpBITBII OTKa3 3JIEMEHTOB J[aTYHKa 3 3 |27 | HemenneHHbli
[oBpesxnenue TMH3bI WK Kabess 3 |2 |2 |12 | YcuneHHbIid
Hesepneie ycunenne u TGC 2 |3 |2 12 | Ycunenssrit
CMelleHre IIKasbl pacCTOSHUM 3 I |3 19 YeuneHHblii
Hesepnas yrioBast KOppeKuust 3 12 |1 |6 [InanoBsrit
Jlerpayatyst MOHUTOpA 2 1 2 |4 IInanoBbIi

Hcmounux: paspabomarno asmopom.

Makcnmanbablii npuoputer R = 27 MOMydrmr CKpBITBIA OTKA3 SJIEMEHTOB JaTdHKa: OH
CrocoOEH CHIKATh JETAIH3AlMI0, CPABHUTENIBHO YacTO OOHApYXKMBAETCSl B KCIUTyaTHPYEeMOM
MapKe ¥ MOXKET MAacKMpPOBaThCA aJTOPUTMaMH 00paboTKH M300pakeHus. CIeLy oIyt TpyIiTy
o0pazoBayi MOBpEXKIeHNe JMH3bI WK Kabens u ommbku ycwtenus / TGC (R = 12). Tlepsoe
COYETACT TSDKEJIOE OCTISACTBHE C HE BCET/Ia CTaOIIBHBIM IPOSIBICHHUEM, BTOPOE BO3HHKACT Yallle,
HO OOBIHO 00PAaTHMO KOPPEKTHOH HAacTpoiKoi. CMeIeHre M3MepHUTENBHO MIKaIB! HOTyario R
= 9: BepOATHOCTb OLIEHEHA HIDKE, OJIHAKO TPYIHOCTb OOHapy»keHust 6e3 (paHToMa 1 3HAUMMOCTb
OIIMOKM M3MEPEeHHil TpeOyIOT yCHJICHHOro KOHTpoJist. 3HaueHus R = 6 u R = 4 He o3Hauaror
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6e30macHOCTh (hPaKTOPOB; OHM YKa3bIBAIOT, YTO MPHU IPHHATOM LIKaJIe MX Yalle MOXKHO BBIIBUTbH
TUTAaHOBBIMU OpraHn3allMOHHBIMU U BU3yaJIbHBIMU MEPaMU.

3. TpexypOBHeBbIii AJITOPUTM KOHTPOJISI KauecTBa

Ha ocnoBe TpexypoBHeBoii Joruku nepuoandeckux nposepok [EC TS 62736:2023 [12] u
TIOJTy9EHHON MAaTpHIIBI MIPEJJIOKEHA €€ PUCK - OPUEHTHPOBAHHAS ajanTaiys. [1epBeni ypoBeHb
BBINOJIHSICTCS TOJI30BATENIEM TIepe]l HadaloM pabOoThl: OCMOTp KOpITyca, JIMH3bIL, KaOens |
pa3beMa; NpoBEepKa LEJOCTHOCTH IHTAHWS M OPraHOB YIPABIICHHS, OLEHKA PaBHOMEPHOCTH
M300paKeHHsT; 3arpy3ka YTBEPXKICHHOTO mpecera. I[IpoJOmKHTEIBHOCTh TAKOTO  KOHTPOJIS
MHWHUMAJIbHA, HO OH MO3BOJIACT CBOEBPEMCHHO BBIABUTH MEXAHUYCCKUC TMOBPCKIACHUSA 1 rpy6me
OTKJIOHeHMs. Pesynbrar (ukcupyercs npu oOHapykeHHH jieeKra JIMO0 B EKTPOHHOM YeK -
JIACTE, €CIU 3TOT0 TPeOYeT JIOKAIBHBII MOPSIOK.

Bropoit ypoBeHb NpenCcTaBIseT NMEPUOAMYECKYIO MPOBEPKY CTAOMIIBHOCTH: OJIHOPOJHOCTD,
ITyOWHA POHUKHOBEHMS, OCEBas U JIaTepallbHasi pa3pelaoiasi CloCOOHOCTb, T€OMETPHYECKast
TOYHOCTb, KOPPEKTHOCTh M3MEPEHUH 1 paboTa JOMILIEPOBCKUX PEKUMOB. VICXO/IHBIC 3HAYCHNSI
LEeNeco00pa3sHO PErUCTPUPOBATh TPU TIPUEMOUYHBIX HCIIBITAHHSX, a AAbHEHIINE pe3ysIbTaThl
CPaBHMBATh HE TOJIBKO C HPEIENIbHBIM JIOIYCKOM, HO U C MHIMBUIyaJIbHOI 0a30BOM JIMHUEH
armapara. [Iprmvenenne ¢anToma Il MCHBITAHWHA UArHOCTHYECKNX MPHOOPOB 3aKpeIuieHO B
T'OCT P 55717 - 2013 / IEC / TS 62558:2011 [2]. daHTOMHOE TECTUPOBAHHE JaeT
BOCIPOM3BOJIMMBIH OOBEKT CPABHEHHMSI U TIOMOTaeT OOHAPYXKUTh MaJlble H3MEHEHHUS 10 TOTO, KaK
OHH CTaHYT OYEeBHIIHBI HA TTarmenTax [5; 10, ¢. 1385-1406; 15, c. 519-525].

Tperuii ypoBeHb 3aryckaeTcsi 0 COOBITHIO: TTOCHIE TIAJCHHS JaT4hKa, PEMOHTA, OOHOBJICHHS
MPOrPaMMHOTO 00ECTICUCHHSI, KATOObI TIOJTB30BATEIIsI, TIOSBIICHUSI HETHITMYHOTO apTehakTa oo
BBIXO/Ia TIOKA3aTels 38 YCTAHOBJICHHBIN Juana3oH. OH BKIIIOYACT PACHIMPEHHYIO AMArHOCTHKY
CEPBUCHBIM CHECIHUAIIACTOM, COIOCTABJICHUEC C MPHUEMOYHBIMU JAHHBIMU U NJOKYMCHTHPOBAHHOE
peleHne o JIoMmycke K aKcrutyataimu. [Tocie peMoHTa aTurKa OIHOH IPOBEPKHU IEKTPUUYECKOH
0€30MacHOCTH HEJIOCTATOYHO: HEOOXOAMMO MOTBEPANTH COXPAHEHNE KauecTBA N300pakeH s 1
M3MEPUTEIIbHBIX (PYHKIHI; HEOOXOIMMOCTh JOKYMEHTHPOBAHHBIX HCITBITAHUN TMOCIE PEMOHTA
cooterctByeT [ OCT P MOK 62353 - 2013 [4].

J1715 IpaKTUYECKOTO BHEIPEHHUS PEUIaraeTcsi BECTH MACHOPT KauecTBa OTIEIIBHO [V KaXKI0rO
COYETaHMUs «arlapaTr — JaT4UK», TIOCKOJIBKY OJIMH CHCTEMHBIH OJIOK MOYKET HMCIOJIB30BATHCS C
npeoOpa3oBaTe/sIMU Pa3HOTO BO3pAcTa M WHTCHCHBHOCTH HArpy3ku. MHHMMasbHBIA HaObOp
ToJIel: MICHTU(HUKATOP 00OPYIOBaHMs, J1aTa ¥ OCHOBAHWE MPOBEPKH, BEPCHs MPOrPaMMHOIO
obecrieyeHys, aKTHBHBII HPECeT, UCTOIb30BAaHHBIH (paHTOM, TTOJTyHEHHbIE 3HAYCHHUS], OTKIIOHEHNE
oT 0a30Boit JIMHWH, BBISIBJICHHBIC apTe(l)aKTBI, TIPUHATOC PEIICHUE U OTBCT CTBEHHBINA CIICITUAJIMCT.
®DOTO TECTOBOTO M300pKEHHS CIEAYeT XPAaHUTh B HEU3MEHHOM (opMaTe C OIMHAKOBBIMU
HACTPOMKaMH, YTOObI CPaBHEHHE HE 3aBUCEIO OT MAMSTH OIlepaTopa.

TepHoAMYHOCTD OMpEENAeTCS KOMOMHUPOBAHHO. PernaMeHTHPOBAHHBIN T'O0BOW KOHTPOJIb
0o0pa3yeT HWKHUI YpOBEHb O0S3aTEIbHOCTH, OJHAKO [Ii WHTCHCHUBHO HCIOIB3YEMbIX U
KPUTHYECKH 3HAYMMBIX JaTYUKOB HMHTEPBAI COKPAILACTCS 10 PE3YJIbTaTaM OLEHKH pHUCKA.
JIOTIOTHUTENBHBIMU TPUTTEPAMH CITyKaT POCT KOJIMYESCTBA UCCIICIOBAHHH, YacThIC TIEPEMEILICHHUS
anmapara, CTepIWIM3alMs WM BBICOKOYPOBHEBAs JE3MH(EKLMS JATYMKOB, HECTAOMILHOCTD
SMIEKTPOIIMTAHKUS W TIOBTOPHBIE JKaIOObl Ha M300pakeHHe. Takoi MOJAXOA  coryacyer
npohrakTHYecKoe OOCITY)KUBAaHHE C PEANbHBIMU YCIOBUSMH SKCILTyaTalli, HE YBEJINUYMBAS
O/IMHAKOBO HArPy3Ky Ha Bce 000py/I0BaHHE.
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4. OrpannyeHusi HCCIETOBAHUS

[pennoxeHHas MOJEb UMeET AHATUTHYECKHH XapaKTep 1 MOKa He MPOILIA MPOCTIEKTHBHYIO
anpo0alfi0 Ha Mapke YJIbTPa3ByKOBOro 00OpynoBaHus. TpexOamibHas IIKana yIporaer
peanbHble Pasuus MEKIy MOICISMH alllapaToB, KIMHHYECKIMH NMPOOIIIMI H PEKUMAMU
9KCIUTyaTalyd, a npucBoerre O U D 9acTHYHO 3aBHCHT OT 3KCIEpTHOTO cyskaeHus. LlemeBoit
OTOOp JIUTEPATYpPBI HE SBISIETCS HCUEPITBIBAIOIIAM CHCTeMAaTHIeCKiM 0030poM. OCHOBHAsI YacTh
PacCMOTPEHHBIX TECTOB OTHOCHICS K B - pexuMy; JUIi CHEKTPAIBHOrO ¥ IBETOBOTO
JIONIIICPOBCKOTO PEXKMMOB TIOTPEOYIOTCS IOHOIHUTEIIBHBIC KpUTepuu. 1109TOMY paccuMTaHHbIC
3Ha4YCHHST R CreAyer HCrosis30BaTh Kak OCHOBY Uil JIOKAIBHOM aJanTali, a He Kak
YHUBEPCATbHbIE HOPMATHBHBIE TIOPOTH.

3aksouenme

TexHUUIECKOE COCTOSIHIE YIBTPA3BYKOBOH CHCTEMBI SIBISIETCS CAMOCTOSTENBHBIM (DaKTOPOM
JIOCTOBEPHOCTH THarHOCTHKH. Hambonee omacHel CKpbIThIe JeeKThl JaTdvka, CMeLIeHHe
M3MEPUTEITbHBIX XapaKTePHCTUK M HEKOPPEKTHBIE HACTPOHKH, TIOCKOIBKY OHM He 00S3aTeNIbHO
MPUBOIAT K OTKa3y armapara, HO M3MEHSIOT MH(pOPMAIMIO, HA OCHOBAHHHM KOTOPOW Bpad
IPUHUMAET PeIICHHE. AHAIN3 JIMTEPaTyphl IOITBEPIKAACT PACIIPOCTPAHCHHOCTH Je(hEKTOB
npeoOpazoBaTeseil ¥ MX CIOCOOHOCTB NMOBBIIATE PUCK OLIMOOYHON HHTEPHPETALHH.

B pamkax paboTsl npeiokeHa MoJielb, OOBbEIMHSFOIIAS LIeTb (POPMUPOBAHHUS H300paXKEHHS,
YUCIIEHHYIO OLICHKY MPUOPHTETA M TPEXyPOBHEBBI KOHTPOJb. Ee oTMtdme 0T yHHBEpCAIbHOrO
MepevHss TEXHUYCCKMX OMEpalMii COCTOMT B SIBHOW CBSI3M  «IEPEKT — HCKaKACMBIH
JIMarHOCTHYECKHH TapaMerp — KIMHIMYECKOe TMOCIEACTBIHE — KOHTPOJIBHOE JEHCTBUEY.
TIpaKkTHYECKIM Pe3yITbTaTOM SIBISTFOTCS JBE MATPHILIL, IPUTOIHBIE IS Pa3pabOTKU JIOKATBHOTO
periiaMeHTa M ICKTPOHHOTO TacTiOpTa KavecTBA COUCTAHHS «alliapar — JaTduky». JlanbHeiiiee
HCCIICI0BAHHE 11ENIecO00Pa3HO HANPABUTh Ha arpOOALIMI0 MOJIEIH B MEMIIMHCKON OpraHH3aLiHy,
OLICHKY COIVIACOBAaHHOCTH SKCIEPTHBIX Oa/lioB, HAKOIUICHHE BPEMEHHBIX PSOB (HaHTOMHBIX
M3MepeHuii 1 yrouneHne noporos S, O u D jiist pasHbIX KIIMHUYECKUX MPOQIIICH.
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JA3EPHOE TEKCTYPUPOBAHUE METAJUIMYECKHUX ITOBEPXHOCTEI:
METO/bI U YIIPABJIEHUE TAPAMETPAMM INIEPOXOBATOCTHU

AHHOTanus1: B 0Kae paccMOTPEHbI COBPEMEHHBIC METOJIBI JIA3EPHOTO TEKCTYPHPOBAHHS
METAJUTMYECKUX TOBEPXHOCTEH Kak 3((eKTUBHOro crocoda IeICHANPABICHHOTO H3MEHEHHS
MUKpopernbe(a 1 mepoxoBaTocTH. [IpoaHaT3HpOBaHbI TIEPCIICKTUBHBIC HAIPABJICHHUST Pa3BHTHS
METOZa, BKJIIOYAS HCIIONB30BAaHWE IPOCTPAHCTBEHHBIX MOJYJIATOPOB CBETa, CO3/IAHUC
UEPApXMYECKUX MHUKPO - HAHOCTPYKTYp M pa3paOOTKy MHOTO(HM3MYECKUX IPOrHOCTHYECKHX
MoIeIeH.
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KiroueBble  cj10Ba:  JlazepHOE  TEKCTYpPUPOBAHME,  ILEPOXOBATOCTH  IOBEPXHOCTH,
HAHOCEKYH/IHBIC HMITyJIbCBI, MHKPOCTPYKTYpa, YIPABICHHE NapaMeTpaMH, TPHOOIOrHYCCKHE
CBOMCTBA, IPOCTPAHCTBEHHBII MOYIIATOP CBETA.

Beenenne
TToBepXHOCTHOE TEKCTYpHpPOBAHHE SIBJISCTCS OJHUM W3 HamOonee 3(P(EeKTHBHBIX CIIOCOO0B
MOAM(UKAIMK ~ CBOMCTB ~METANIMYECKUX  MarepuanoB. (DopMUpoBaHHE MHKPO - H

HAHOPa3MEpPHOro  penbea MO3BOJSET — LEeNICHANpPaBICHHO M3MEHSTh  TPHUOOJIOTHYECKUe
XapaKTEPUCTHKH, KOPPO3HOHHYIO CTOHKOCTB, MUKPOTBEPIOCT, CMAUNBAEMOCTh U aATe3HOHHBIC
cBOMcTBa MOBEPXHOCTH. Cpeiy CYLIECTBYIOIMX METOJOB TEKCTYPHPOBAHUS — XMMHYECKOIO
TPaBJIEHUs], MUKPOB/IABIIMBAHN, 1EKTPOIPO3UOHHOM 00pabOTKK — Ja3epHOE TEKCTYPHPOBAHUE
3aHUMAeT 0co0oe MeCTo Oyarofapss BLICOKOM TOUHOCTH, BOCHPOM3BOAMMOCTH, I'MOKOCTH
HACTPOWKH M SKOJIOrH4eckoii besoracHoctH [ 1, ¢. 250; 2, ¢. 155].

JlazepHOE TEKCTYpPUPOBAaHHE LIMPOKO IMPUMEHSETCS B aBHAKOCMUYECKOH, aBTOMOOMIBHOIA,
MEIULIMHCKOM, ~CYJIOCTPOUTENILHOM, HSHEPreTUYECKOM M JJEKTPOHHOM  IMPOMBIILIEHHOCTH.
TexHonorus MO3BOJSET CO37aBATh YNOPSAJOUYCHHBIE MACCHBBI MUKPOCTPYKTYP C 3aJaHHOH
reoMeTpHeii, o0ecreurBas yrpassieHHe (PU3MKO - XUMHYECKUMH CBOMCTBAMH TIOBEPXHOCTH [3, C.
397].

Bmecte ¢ TeM JasepHO - MaTepHANBHOE B3aMMOICHCTBHE MOXKET —CONPOBOMKIATHCS
o0OpasoBanieM JIe(DEKTOB: OKHCIICHHEM, TPEIIMHOOOpa30BaHHEM, YCAIOYHBIMUA IOpaMU |
Pa30pBIBIHBAaHAEM pACIUIaBa, YTO YXYAINIAET KayecTBO TEKCTYPUPOBAHHOW TTOBEPXHOCTH.
IMosToMy uccrienoBaHe MeXaHH3MOB (DOPMHPOBAHHS TEKCTYpPhl M ONTUMH3ALMSA PEKUAMOB
00pabOTKH OCTAFOTCS aKTyalTbHBIME 3a1adami [4, ¢. 803].

Iens Hacrosmel paboTbl — CHUCTEMATU3UPOBATh COBPEMEHHBIC NPEICTABICHUS O METOJaxX
JIA3EPHOT0 TEKCTYPUPOBAHIS META/UIMUECKHX IIOBEPXHOCTEH 1 OIPEAEIHTH OCHOBHBIE OXO/bI K
YHPaBJICHUIO MapaMeTpamMyl IIEPOXOBATOCTH IOCPEACTBOM BapbHUPOBAHMS PEKUMOB JIa3epHON
00paboTKH.

Marepuans 1 METOIbI

B paGote uCIosb30BaH aHATUTUYECCKUIM TOJIXOJ], OCHOBAHHBI Ha OOOOIICHUH W CPaBHCHUN
JIAHHBIX COBPEMEHHBIX HAyJHBIX ITyOJIHKALIHIT TIO JIa3epPHOMY TEKCTYPHPOBAHUIO METAITHYECKHX
marepuanoB. [IpoBenéH aHanmu3 pe3ysbTaTOB UCCIEIOBAHMM, TOCBSIIEHHBIX —BIUSHUIO
SHEPreTHYECKOH TUIOTHOCTH, JUTUTENIBHOCTH M YacTOThl MMITYJIbCOB, CKOPOCTH CKaHMPOBAHUS,
YHUCIa TPOXOIOB U KOI(D(HIMEHTa TIepeKPhITUS Ha MOP(OJIOTHIO MOBEPXHOCTH U MapaMeTphl
LIEPOXOBATOCTH.

MeTol0IOrMYeCKy 0  OCHOBY — MCCHIEHOBAHMSI  COCTABWIM  CPAaBHUTENBHBIA  aHAIu3,
CUCTEMATU3alWsl JIMTEPATYpPHBIX NAHHBIX U HMHTEPHPETalMs 3aKOHOMEPHOCTEH Ja3epHO -
MaTepUalIbHOTO B3aUMOICHCTBHS MPH (JOPMHUPOBAHHH TOBEPXHOCTHBIX MUKPOCTPYKTYD.

Pe3yibTaThl U 00Cy:KICHHE

1. OcHOBHbBIE METO/IbI J1A3ePHOI0 TEKCTYPUPOBAHHUS

Jla3epHOE TEKCTYpHUpOBAHHUE TIOBEPXHOCTH MPEICTABISACT COOOM TEXHOJIOTHIO, B KOTOPOW
BBICOKODHEPTeTHYECKOE MMITYJIECHOE M3IIydeHHe HCTIONB3YeTcsl s (POPMUPOBAHMST MUKPO - U
HaHOPa3MEPHBIX DJIEMEHTOB Ha TIOBEPXHOCTH MaTephaia. B 3aBUCHMOCTH OT mapameTpoB
00paboTKK W THIIA JIa3epa BO3MOXKHO CO3JIaHHE KaHABOK, YIUTyONICHHH, BBICTYIIOB, CTOJIOMKOB,
KOHYCOB ¥ 0OJIee CIIOKHBIX TeOMETpIYecKuX cTpykTyp [1, c. 251; 5, c. 691].
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Ilo Tumy nasepHOro W3My4eHHS PA3IMYalOT HAHOCEKYHIHOE, MHMKOCEKYHIHOE U
(emMTOCeKyH/IHOE  TeKCTypupoBaHue.  HaHocekyHnmHbIM — pexum  siBisercst  HamOonee
PacpoCTpaHEHHBIM U 00ECTIEYMBAET BHICOKYIO IIPOU3BOAUTENIBHOCTD MPH 00pabOTKe PasiINYHbIX
cmiaBoB [1, c. 252]. [TukoceKyHIHOE TeKCTYPHPOBAHHE XapaKTEPHU3yeTCs OONIBIIEi TOYHOCTHIO U
MEHbIIEH 30HOW TepMmuueckoro BiusiHUS [2, ¢. 163]. DeMTOCeKyHIHBIA PEKUM TIO3BOJISIET
(hopMHpOBaTh HAHOPA3MEPHBIE CTPYKTYpPbl TP MHHUMAIBHOM TEIUIOBOM IOBPEKICHUH
marepuaina [3, c. 401].

2. YnpasJjieHHe IapaMeTpaMH 11epoX0BaTOCTH

DopMupoBaHUE 33/IaHHON HIEPOXOBATOCTU MOBEPXHOCTH JIOCTUIACTCS 32 CYET PEryJIMPOBAHHS
TEXHOJIOTHYECKUX NapaMeTpoB JIazepHOi 00paboTku. OIHNM U3 KIIOUEBBIX (JAKTOPOB SBIIACTCS
SHEpreTuyeckas IUIOTHOCTb, OINpENessieMas COOTHOLIEHHEM MOIIHOCTH Ja3epa U CKOPOCTH
CKAQHMPOBaHMs. YBEIMYECHUE SHEPreTHYECKOH IUIOTHOCTH, KAaK IPABUIIO, NPUBOIAUT K POCTY
1IEPOXOBATOCTH TIOBEPXHOCTH.

Jns cram 38CrMoAl BbiziesieHbI HECKOJIBKO PEKHUMOB (JOPMHUPOBAHKS TEKCTYPBL: MPH HU3KOM
MOIIHOCTH HaOMoaercss TBEPAOQA3HOE OKHUCIICHHE ¢ 00pa30BaHUEM BBICTYIIOB; TIPH CPEIHUX
3HAYCHUSX MOIIHOCTH — CTalbmwibHOe (DOPMHUPOBAHHE KAHABOK MO aeiicTBreM 3ddexra
Mapanrony; npu JajbHEHIEM yBEIMYEHHH MOIIMHOCTH — MHCMApeHHe, IUIa3MEHHOe
9KPAaHUPOBAaHHUE U HACBHIIICHHUE Mapa. JTH JaHHbIC MOATBEPXKAAOT, YTO W3MEHCHHE MOIIHOCTH
Jla3epa CyIIECTBEHHO BIIMSET Ha XapakTep MUKpopesbeda.

JUTENIbHOCTh  MMITYJIbCA TAaKKE OKa3blBAaeT 3HAYMTENIBHOE BIHMAHHE Ha MOPQOJIOTHIO
noBepxHocTH. B nuamasoHe 50-300 HC BO3MOXHO yrpaBieHHe TIIyOMHOW U (hOpMoii
mukpoctpykryp. s craBa CoCrMo HaumMeHbIlas IIepOXOBAaTOCTh ObUTa MMOJIyYeHa IpH
JumrensHocT umMItyiibea 300 He 1 yactote 200 k[ 1. B 1iesioM noBblieHHe YacTOThl UMITYJIbCOB
IpU  (PUKCUPOBAHHBIX OCTAIBHBIX T1APAMETPax CIOCOOCTBYET CHIDKEHHIO ILEPOXOBATOCTH
TTOBEPXHOCTH.

CKOpOCTb CKaHMPOBAHMS SIBJIACTCA CIIE OJHUM BaXKHBIM IapamMeTpoM: e€ yBeIM4YeHHe
MPUBOJIUT K YMEHBIICHUIO SHEPreTUYECKOro BO3MACHCTBHS M (hOPMHUPOBAHUIO OOJiee INIaIKOM
nosepxHoctd. [Ipu MHOrompoxozHoii o0paborke HaOoIaeTCsi 00pa3oBAHUE MEPAPXUUECKHX
CTPYKTYp, BKJIIOUAIOIIMX MHUKPOKaHABKH, TPeOHH M HAaHOpa3MepHbIE d1eMeHThL. OJHAKO mocie
OMpPEENEHHOTO YHCIA MPOXOJIOB IIEPOXOBATOCTh MOXKET JIOCTUTAaTh HACBHILEHMS WM Jaxe
CHIDKAThCS BCIISJICTBUE IepepacipeieNieHusl paciulaBa U TEIUIOBOW akKyMyJsiiuu 5, c. 699; 6,
c.29].

3. Mexanu3mb1 popMHPOBaHHS TEKCTYPbI H (PYHKIHMOHAIbHbIE CBOHCTBA OBEPXHOCTH

DopMUpOBaHHE TEKCTYpbl MPU JIa3epHOH 00pabOTKE ONpPENENsAeTCs COBOKYITHOCTBIO
(U3MYECKUX  MPOLIECCOB:  AOJLMeH, IUIaBJICHHEM, TEPMOKAIMWULIPHEIMU  3ddexTamu,
OKHCIICHHEM, HCTapeHreM M Ia3MooOpaszoBanueM [1, c. 253]. Ilpu STOM OnMHAKOBBIE
TiapamMeTpbl 00pabOTKH MOTYT JaBaTh PA3INYHbIN PE3yJIbTAT HA PAa3HbIX META/LIaX U CIUIaBax, 4To
CBSI3aHO C MX Pa3IMYHBIMHU TEIUIOYU3MUECKUMH U ONITHYECKUMH CBOHCTBAMHL.

AHalmM3 JMTEpaTypHbIX JIAHHBIX IOKA3bIBACT, YTO ILIEPOXOBATOCTH MOBEPXHOCTH Ra Moxer
U3MEHATBCA B IMPOKOM JMara3oHe — OT JI0Jiel MUKPOHA JI0 HECKOJIBKUX MHKPOMETPOB — B
3aBHCHMOCTH OT PeXXUMa 00pabOTKU. Y BEIMYEHHE MOIIHOCTH JIa3epa MPH MOCTOSHHOM CKOPOCTH
CKaHUPOBAHUSI OOBIYHO TPHBOIMT K POCTY ILIEPOXOBATOCTH, TOTJA KaK IOBBIIICHHE YacTOTHI
UMITyJIbCOB CIOCOOCTBYeT e CHIDKeHHIO. MHorompoxomHast o0pabOTKa JEeMOHCTPUPYET
HEJIMHEHHBIN XapakTep 3aBUCUMOCTH |3, c. 405].
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3akirouenue

JlazepHOE TEKCTYpUPOBAaHHE SBIAETCS BHICOKOI(D(EKTHBHBIM M YHHUBEPCATBHBIM METOIOM
MOAMGUKAIMK METAUTHYECKUX MOBEpXHOCTeH. OHO IMO3BOJSET LENCHANPABICHHO H3MEHSATH
IEPOXOBATOCTh M MHUKpOpenbed, a TarKe YIpaBisTh (YHKIMOHAIBHBIMU —CBOHCTBAMH
MartepHana.

OnTumu3ais  PeKUMOB  JIa3epHO  00pabOTKKM  TO3BOJISCT TIONTYYaTh TOBEPXHOCTH C
3aIaHHBIMH KCILTyaTallHOHHBIMH XapPAKTEPUCTAKAMHK TS IPUMEHSHHUST B PA3TIHBIX OTPACIISIX
HPOMBIIUIEHHOCTH. [lepcrieKTuBbl JaIbHEMIINX UCCIeJOBAHUI CBSI3aHbl ¢ pa3paboTKoi Ooree
TOYHBIX Mozenedl (OPMUPOBAaHMSI TEKCTYpbl M CO3JAHHMEM TMOPUIHBIX —TEXHOJOIU,
00€CIIeunBaIOLIIX BOCIIPOU3BOUMOE NOTyYEHUE CTPYKTYP C 3aJaHHBIMU CBOHCTBAMU.

Criucok JiMTepaTypsl

1. Etsion L State of the art in laser surface texturing // Journal of Tribology. 2005. Vol. 127,
No. 1. P. 248-253.

2. Mao B, Siddaiah A., Liao Y., Menezes P.L. Laser surface texturing and related techniques
for enhancing tribological performance of engineering materials: A review // Journal of
Manufacturing Processes. 2020. Vol. 53. P. 153-173.

3. Vorobyev A.Y., Guo C. Direct femtosecond laser surface nano / microstructuring and its
applications // Laser & Photonics Reviews. 2013. Vol. 7, No. 3. P. 385-407.

4.  Bonse J., Kimer S.V., Griepentrog M., Spaltmann D., Kriiger J. Femtosecond laser
texturing of surfaces for tribological applications // Materials. 2018. Vol. 11, No. 5. P. 801 - 811.

5. Cunha A., Serro AP, Oliveira V., Almeida A., Vilar R., Durrieu M. - C. Wetting
behaviour of femtosecond laser textured Ti—6Al-4V surfaces / Applied Surface Science. 2013.
Vol. 265. P. 688-696.

6.  Gachot C., Rosenkranz A., Hsu S.M., Costa H.L. A critical assessment of surface texturing
for friction and wear improvement // Wear. 2017. Vol. 372-373. P. 21-41.

© Crpoes H.H., 2026

YIK 004
Xapaamosa E. C.
Craprmii mpernoiaBaTens
MockoBcKast akaeMust IPeANPHHAMATENBCTBA
r. Mocksa

10T HA CJIYKBE BU3HECA: 9O®EKTUBHOCTDb, PUCKHU U TOYKH POCTA

AHHoTaNHA

C pa3BUTHEM TEXHOJOTUI U YBEIMUEHUEM JIOCTYNHOCTH MHTepHeTa, koHuenms MurepHera
Beweil (IoT) crama HeoTheMIIEMOW YacThbIO COBpEeMEHHOro Oms3Heca. CBSI3aHHBIC YCTPOMCTBA U
CHCTEMBI HE TOJBKO M3MEHWJIH CIIOCOOBI B3aMMOJCHCTBHS MEXKAY JIOIBMH, HO M OKa3aId
3HAUMTEIILHOE BJIMSHUE HA yIpaBjieHHe Om3HecoM. B jaHHOMN crathe Mbl paccMoTpuM, Kak [oT
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npeoOpa3yeT OM3HEC - MPOLECCHI, & TAKKE BBISIBMM MOTCHIMATBHbBIC MPOOIEMbI M BBI3OBBI, C
KOTOPBIMH MOTYT CTOJIKHYTBCS] KOMITAHHUX TIPY BHEIPEHUH 3TOI TEXHOJIOTHHL.

KiroueBble ciioBa

Wnrepuer Bewedd (IoT), npompmienHsiii 10T (IIoT), onrumusanys OGu3HEC-TIPOLIECCOB,
MPEMKTUBHOE OOCITy)KHMBaHHE, cOOp M aHAIM3 JIAHHBIX B PEAIbHOM BpPEMEHHM, IOBBIIICHHC
OIEpPalMOHHOW  3((EKTUBHOCTH, aBTOMATH3ALMsl IPOM3BOJCTBA, CHIDKCHHE M3JICPIKEK,
TIPOTHO3MPOBAHKE cIpoca, KuoepOezomacHOCTs [0T, ysI3BUMOCTH MOAKITIOUEHHBIX YCTpPOICTB,
3alMTa JaHHBIX, COBMECTUMOCTh CUCTEM (MHTErparusi), KOHPUICHIHAIBHOCTh TaHHBIX, HOBBIC
Ou3HeC-MoIeNH, «IM(POBOIT TBOHHUIO> IIPETPHATHA.

Bseoenue. B amioxy mmdposoit Tpanchopmariu Mareprer Bereii (I0T) craHoBUTCS HE POCTO
TEXHOJIOTMYECKUM TPEHJIOM, a KIIIOYEBBIM JIPaiiBEpOM M3MEHEHHH B OW3HEC - YIPABJICHUH.
CoenyHenne Gu3HMIecKnX 00BbEKTOB C IM(POBOI CPeoi uepe3 JaTInKH, CeTH M aHATUTHIECKUE
wIatGopMbl  OTKPBIBACT NPHUHIMINATGHO HOBBIE BO3MOXKHOCTH — OT  ONTHMU3AINH
OIIEPALIMOHHBIX MPOLECCOB JI0 CO3JaHMsl MHHOBALIMOHHBIX OW3HEC - MOJENEH. JTa TeXHOIOrust
TO3BOJISIET ONTHMH3HUPOBATh ONEpalyy, cHikas 3arparbl Ha 20 - 40 %, oxHako TpeOyer
3HAUMTEIIbHBIX BIOKCHUH B HHPPACTPYKTYPY U KBATU(HUIMPOBAHHBIN nepcoHalt. Takke BMecTe
¢ noreHuuanoM [oT Hec€T u cephE3HbIe BBI3OBBI: OT KHOEPOE30MaCHOCTH 10 HEOOXOIMMOCTH
TIePECTPONKH yIPaBICHIECKHX MPAKTHK [3].

IoT npumensiercst B caMbIX pas3HbIX cdepax: mpompiinieHHoe mpon3soacTso (IloT — Industrial
10T), noructyka u 1EMOYKY OCTABOK, PO3HUYHAS TOPTOBJIS, 3PABOOXPAHEHHUE, «YMHBIE» 3IaAHUS
n uHbpactpykrypa. IlepeuncinM kiodeBble HampasieHust BiusiHMS [oT Ha ynpasneHue
OM3HECOM.

Onmumuzayus  onepayuonHou npoyeccos. OIHUM W3 OCHOBHBIX mpemmytnectB loT ms
Ou3Heca SIBIISIETCS. BO3MOXKHOCTh MOHUTOPHHTA M OIITHMHU3ALIMH IPOLIECCOB B PEAIbHOM BPEMEHH.
VYerpolicTBa, OCHAMIEHHBIE JATYMKAMH, MOTYT COOHMparh JaHHBIE O IPOM3BOJUTEIBHOCTH,
HOTPEOJICHUN PECYPCOB U COCTOSIHUM 00OPYIOBAHHMS, YTO MO3BOJISIET POrHOZHPOBATH TIOJIOMKH
(MpeMKTHUBHOE OO0CITY>KMBAHKE), KOHTPOJIMPOBATH MapamMeTpbl MPOM3BOJACTBA (TEMIIeparypy,
JIaBJICHNE, BIIAYKHOCTH) C TOYHOCTHIO JI0 JOJIeH MPOIEHTa, COKpAIaTh MPOCTON M M3/IEPKKU Ha
PEMOHT.

Veunenue anamumuru oanneix. Co0p 1 aHam3 OONBIIMX 0OBEMOB JIAHHBIX, ITOTYYAEMbIX OT
IoT - ycrpoiicTB, OTKpBIBaCT HOBBIE TOPHU3OHTHI IS OM3HEC - aHAMMTHKHA. KomraHmm moryT
HCIIOJB30BATh 3TH JIaHHBIE IS O0JIee TOYHOrO IPOrHO3UPOBAHHUS CIIPOCa, ONTUMH3ALIMH 3aI1acoB
U TIOBBIIICHUSI KadecTBa OOCTy)XuBaHUs KieHToB. Hampumep, B Toproeie [oT mo3Bomsier
AQHAIM3UPOBATh IIOBEJICHUE KIMEHTOB B pEAIbHOM BpPEMEHH (OTCIICKHBATH IIOBEICHHE
TOKyTIaTeNeH, peIaraTh NepCOHATM3UPOBAHHbIE CKUIKH, ONITUMU3UPOBATE BBIKIIAIKY TOBApPOB),
4TO CrIocoOCTBYeT Oosiee 3(PEKTHBHOMY YIIPABICHUIO ACCOPTHMEHTOM M TIOBBIIICHUIO YPOBHS
YIOBIICTBOPEHHOCTH KJIMEHTOB. [10TOKM JTaHHBIX C 1aTIMKOB (GOPMHUPYIOT «1(pPOBOH TBOHHMUIO)
OusHeca, uTO Na€T BO3MOXKHOCTb MOJICIIMPOBAHMS CLEHAPUEB, NPOTHO3MPOBAHME CIIpOca C
TOYHOCTBIO 710 90-95 %, aBTOMATH3ALIMIO PYTHHHBIX PELIEHHH (HAIpUMep, TOMOJTHEHHE 3a11acoB)
[2].

Hosvie busnec - modenu. 10T mpenocTapisieT BOSMOYKHOCTH IS CO3AaHMSI HOBBIX OHM3HEC -
MOJIENeH, TaKMX KaK MOJENH TOIMWCKU WM "MaTthute 1o Mepe ucrnoib3oBanus’. [Ipumepom
MoJieNiell  TOAMMCKA MOTYT ObIThb My3bIKQIbHBIE CTPHMHHIOBBIE CEPBHUCHI U ILIATOPMBI
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BHZICOCTPHMUHIA, a MoJeeil «aTH 1o Mepe HCHOIb30BaHMs» — OOJA4HBIE CEpPBHCHI
XpaHEHMsI JAHHBIX U CEPBHUCHI M0 BBHI30BY TakcH. KommaHuy MOryT mpeziaratb CBOM YCIyTdl Ha
OCHOBE JaHHBIX, COOpaHHBIX C  YCTPOMCTB, 4YTO TIO3BOJSIET  CO3MAaBAaTh  Oojee
HEPCOHAIN3UPOBAHHbIE IIPEIUI0AKEHNUS 1 [OBBIILATH JIOSUIbHOCTb KIIMEHTOB. [2; 3].

Keticer  ycnewmozo  npumenenus. KOHKpETHbIE IpUMEpPbl OCHOBHBIX ~MIPOKOB —Ha
oteyecTBeHHOM pbiHKe [0 T mprBeneHs! Huke:

* «O0ObeMHERHAs IBUTaTeNecTpouTeNbHas kopropatushy. Cructema [loT Obuia pa3BépHyTa Ha
BoceMH nipeanpusTusax OJIK B pasHbix ropogax. OmyMH 13 UTOrOB MpoekTa — yBenudeHue Ha 40
% xod(duLIreHTa 3arpy3Ku 000PYI0BAHS, CHIDKEHUE 3aTpaT Ha €ro 3aKyTIKY.

* BanCubHeprexum». K mawany 2023 roma Ha NPOMBOACTBEHHBIX —IUIOMIAIKAX
HacuuTbiBaioch 0koso 1700 B3ppiBosaumuEHHbX 10T - nartumnkoB Temmeparypsl, JaBiIeHUs,
BrOparm. [1oT - ceTh BEICBOOO/IHIIA THICSUH YEITOBEKO - YaCOB PadOTHI IIEpCOHANA.

* «Cesepcramsy. Cers [loT Ha maxrax «BopkyTayromnsy KaIbli ac coOupaia TaHHBIE ¢ 2,5
TBIC. IPHOOPOB YUETA O TEKYIIMX YPOBHSAX SHEPTONOTPeOICHNS, SHAYCHHX POXOIKHI H JOOBIUML
[1pe VK TUBHBII aHATH3 TTO3BOMIVIT MPOTHO3UPOBATE MOTPEOJICHHE YEKTPOIHEPTHH 1 OOPOTHCS C
HECAHKLIMOHUPOBAHHBIMH TIOIKITFOUECHUSIMA [4].

TIpobremol u 6vi306b1 6Hedperus 10T. HecMoTpst Ha OYEBHIHBIC MPEUMYIIIECTBA, BHEIPCHUE
IoT B ympaBnenue OuU3HECOM COMPSDKEHO CO CIOKHOCTSMH PEATH3AINU U TIOTEHIMATLHBIMU
yrpo3ami. Jlanee paccMOTPIM OCHOBHBIE PUCKIL.

1. Be3omacHOCTh M KOH(HICHIMATFHOCTD JAHHBIX

Kaxxnoe nozxmouéHHOE yCTPOHCTBO — MOTEHIMAIbHAS TOUKA BXO/A IS aTak. Y A3BUMOCTH B
IoT - ceTsX MOTYT IPHUBECTH K YTeUKe KOH(IICHINATGHBIX JTAHHBIX, CA00TaXy TPOI3BOJICTBA,
peryTauloHHbIM 1oTepsiM. C yBEMUYEHHEM KOJIMYECTBA CBSI3AHHBIX YCTPOWCTB BO3pacTaeT U
PHCK yTeUeK JIaHHBIX. Ys3BUMOCTH B cucteMax [oT moryt npuBectu K kubeparakam, KOTOpHIC B
CBOIO OYepelb MOTYT HAaHECTH ylepd Kak CaMUM KOMIIAHMSIM, TaK W MX KJIMEHTaM. 3alluTa
JaHHBIX U oOecrieyeHrne KOH(HACHIMANBLHOCTH JODKHBI CTaTh KITIOYEBBIMU 3aJadaMy JUTs
Ow3Heca B yCIOBUSIX aKTHBHOTO Uctiob3oBanmst 0T [1].

2. VlHTerpanis 1 COBMECTUMOCTb

CrnoxHocTs UHTErpanuy HoBbIX 10T - yCTPOICTB ¢ CYLIECTBYIOMIMMY CUCTEMAMU YIIPABICHHUS]
MOJKET CTaTh CephE3HOM Mperpasioit Ut On3Heca. HeoOXommmMocTh 00ecTiedeH s COBMECTUMOCTH
MEXIy pasMyHBIMK IUIaTGopMamMu W ycTpodcTBamu TpeOyer wmoxepHmampm UT -
MH(PACTPYKTYpbl M CTAHIAPTU3ALMK TPOTOKOJIOB OOMEHA JAHHBIMH, & 3TO B CBOIO OYepelb
TpeOyeT 3HAYMTENBHBIX WHBECTHIMI M PECYpCOB, YTO MOXKET CHM3UTh PEHTaOenbHOCTH
MHBECTHULIUH.

3. Obpa3oBaHUe ¥ TOATOTOBKA MIEPCOHANA

Brenperne IoT TexHomormit TpeOyeT KBAIM()MIMPOBAHHOTO TIEPCOHATA, CIIOCOOHOTO
3(exTMBHO paboTaTh C HOBBIMM CHCTEMAaMH W AHATM3UPOBATH IIOJYYCHHBIC JIAHHBIC.
CoTpyHUKH JODKHBI O0NamaTh KOMIICTCHIMSMH B HWIDKCHEPHM, AaHAIN3C MNaHHBIX |
kubepOesonacHocTH. HemocTaTok creuaiucToB B 9THX OOMACTSX MOXET CTaTb CEPhE3HBIM
TpensTCTBIEM /st yerenHoro BHepenust 0T B Ouznece. KommanusM criejtyeT MHBeCTHPOBATh B
00y4eHHE W Pa3BUTHE CBOMX COTPYIHHKOB, YTOOBI OOECIICUNTh KOHKYPEHTOCIIOCOOHOCTh Ha
PBIHKE.
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4. 3aBUCHMOCTb OT TEXHOJIOTHI

VBeImieHue 3aBICHMOCTH OT TEXHOJIOTHI MOJKET CTaTh MpOOIIeMOid B ciTydae cOoeB B paboTe
CHCTEM WJIM YTPaToi JOCTYyIa K JaHHBIM. Bru3HecaM CToMT 03a00THThCS pe3epBHBIMHU [UIaHAMH Ha
Cily4aii Herpe/IBUICHHBIX 0OCTOATEIBCTB.

5. DKoHOMHMYECKas LIENeco00pasHOCTh

Buenpenne [0T TpeOyer 3HaUMTENbHBIX MHBECTHIME. OKyNnaeMOCTh 3aBHCHT OT MaciiTaba
IIPOEKTA, OTPACIIH U OT Ka4ecTBA JAHHBIX JUI QHAIUTHKY [3].

Ananuz nocneocmesuti, pexomenoayuu oOustecy. Buenpenne loT menser OusHec - momenw,
CO3/1aBasi HOBbIC HCTOYHUKH JIOXO0/1a Yepe3 MePCOHATM3UPOBAHHBIC YCIIYTH U HHTEILICKTYJIbHBIC
HPOIYKTBI, C POCTOM JIOXOJIOB JI0 25 % B HEKOTOpbIX ciydasx. OnHako 0e3 a/leKBaTHBIX Mep
0e30rmacHOCTH M 00yUYEHMsI PUCKH TIePEeBEIIMBAIOT BRITOABL: JaHHBIe 13 loT MoryT mpuBectr K
yTeuKaM, MOJpPbIBas JOBEpHE KIMEHTOB. Jisi yCTOWYMBOrO yrpasiieHus OM3HECY HE0OXOIMM
OaslaHC MHHOBAIMI M PUCK - MEHEUKMEHTa, ¢ (JOKycoM Ha OJIOKUeHH - ayTeHTU(HUKAIMIO U
TIPEJIMKTHBHYIO QaHAJIMTUKY [2; 3].

Iepcnexmusnt pazeumus 10T. CornacHo nportosam, peiHOK [0T Oyer npopommkars pacti B
omkaiinme roael. Okumaercs, 9to TexHonornu [oT OytyT MHTerprpOBaThCs ¢ MICKYCCTBEHHBIM
MHTEJUICKTOM M MAlllMHHBIM OOyYeHHEM, YTO IMO3BOJIMT KOMIIAHHSIM M3BJICKAaTh €IIe OOJIbIIe
LIEHHOCTH W3 COOpaHHBIX JIaHHbIX. Kpome Toro, pasBHUTHE CTaHIAPTOB M HPOTOKOJIOB
0€30I1aCHOCTH IOMOXKET YJTyUIINTh 3alUTy JAHHBIX U MOBBICHTH JI0BepHe rnoTtpeduTeneii k [oT -
PELLIEHHSM.

Touku pocra:

1. HoBsle 6m3nec - mogemu: 10T oTKpeIBacT BO3MOMKHOCTB TSI CO3TAHHMST HOBBIX TIPOYKTOB 1
YCIIYT, TAaKUX KaK IOJITHCOYHbIC MOJENH, YCIYTH MO YMHBIM JOMaM, YIPaBJICHHE YMHBIMH
rOpOZIaMH M T. 1.

2. OnruMmzaisl IIeroYek MOocTaBokK: [loKimoueHHbIe yCTPOICTBA MO3BOISIIOT CIEJUTH 3a
COCTOSIHHEM TOBapOB, MX JBIDKCHMEM M 3allacaMM Ha CKJIa[ax, 4TO YJyd4llaeT YIpaBJICHHE
LIETIOYKAaMU TTIOCTABOK U CHUKACT 3aTPATHI.

3. DKo - TEeXHONOIWH M ycroifumBoe passutue: [0T MokeT momoratb B MOHHTOpPHHTE
noTpeOseHnsl  pecypcoB (BOIBL, SHEPrUM) W CHIDKCHHM HEraTHMBHOIO BO3JICHCTBUS Ha
OKPYKAIOILLYIO CPEJLy, YTO CTAHOBHTCS BaXKHBIM aCIIEKTOM JISl COBPEMEHHBIX KOMITAaHHUHA.

4. Pactmpenne Bo3morkHOCTeH ananmmsa: VaTerparmst [oT ¢ texHonormsivu MW 1 marmmeHOTO
o0y4yeHUss MOXKET NPHUBECTH K Ooiee TDIIYOOKOMY aHaIM3y [JaHHBIX M YIyHIICHHIO
HpeJicKa3yeMocTi OM3HeC - rporieccos [3].

3aknrouenue. 10T Tpanchopmupyer —ympasieHue OM3HECOM, IIpeBpallias [aHHbIC B
crparernyeckuii aktuB. OJHAKO YCHEX 3aBUCHUT HE CTOJBKO OT TEXHOJIOIMH, CKOJIBKO OT
TOTOBHOCTH KOMITAaHMH K CHCTEMHOHM TpaHC(OpMAIMN: MEPecMOTPY MPOLECCOB, KyIBTypPBI
PaboThI ¢ JAHHBIMH 1 TIOAXOJIOB K PUCKAM.

J1i1s1 1z1epoB, TOTOBBIX HHBECTHPOBATH B 10T, OTKPBIBAIOTCS BO3MOYKHOCTH:

e TIOBBICHTBH OIIEPAITMOHHYO AP (HEKTUBHOCTE;

e CO3/aTh YHUKAIbHbIE KIIMEHTCKUE MIPE/IOKEHUS,;

e 3aHATbH HUILY B (POPMUPYIOIIMXCS LM(POBBIX PHIHKAX.

Tombko cTparermuecknii momxon K BHeapenmio loT mo3BomwuT OM3HEcaM HE TONBKO
9] hEeKTHBHO UCMONB30BaTh STH TEXHOJOTHH, HO ¥ MMHUMH3HPOBATh PHUCKH, CBSI3AHHBIE C X
NpUMEHEHHEM. B yCIoBHAX OBICTPO MEHSIIOILETOCs JICTIOBOIO OKPYKECHHUS YCHEIIHbIE KOMIIAHUH
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CMOTYT UCIIONB30BaTh [0T Kak O/MH U3 KIFOUYEBBIX (PaKTOPOB KOHKYPEHTOCTIOCOOHOCTH. Tem, KTo
OTKJI/IBIBACT BHEAPEHHE, TPO3UT OTCTaBaHKE OT KOHKYPEHTOB, YK€ MCHOJB3YIOMIMX «YMHBIS)
TEXHOJIOTHH JUIsE pocTa. byylee ynpasieHus: — 3a CUMOMO30M YEJIOBEYECKOTO MHTEIUICKTa |
BO3MOKkHOCTEH [0T.
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WHHOBAIIMOHHBIN ITYTh PA3BUTHS ATIK:
BUOTEXHOJIOTMYECKHUI OTBET HA T'JIOBAJIBHBIE BbI3OBbBI

AHHOTAIHA

B cratbe paccMaTprBaeTCss HHHOBAIIMOHHBIHN ITyTh Pa3BUTHS KAK CHCTEMOOOPasyOLIHiA (hakTop
YCTOMUMBOCTH ~ arponpombiinieHHoro  komruiekca (AIIK) B yCHOBHSAX — KIMMATHYIECKOH
HecTaOMIBHOCTH, JIeMOrpauuecKoro JaBieHus] U UCTOLICHUS MOYBEHHBIX PECypcoB. ABTOPOM
000CHOBaHAa HEOOXOOUMOCTb IEpexofla OT OKCTGHCUBHBIX METONOB  3eMICHEIUI K
OMOOPUEHTUPOBAHHBIM ¥ LM(POBBIM  TEXHOJIOTMSM.  AHAIM3UPYIOTCS  INEPCHEKTHBBI
UCIIONB30BAaHUST T€HOMHOIO PENAKTUPOBAHMSA, TOYHOIO 3eMIEAENHS U OUONpenapaTtoB B
TMOBBIIICHUN NMPOAYKTHUBHOCTH CCHBXO3yTO)1Hﬁ. }Ienaer Csl BBIBOZ, YTO arpOMHHOBALIMN SIBJIAIOTCS
0a31COM MPOIOBOJILCTBEHHON OE30MaCHOCTH TOCY IapCTBa.

KiroueBsle cioBa

ATIK, TouHoe 3emiefenvie, CeNMeKIus, OWOdTH3AIMS, KIMMATHIECKH ONTHMH3HPOBAHHOE
CEJTbCKOE XO3SHCTBO, POIOBOIECTBEHHBIN CYBEPEHHTET.

CenbCKOXO3SICTBEHHAsT  OTPAcib HAXOAWTCS Ha OCTpHE IVIOOATBHBIX PHCKOB: POCT
HapoJIoHaceIeHus] TpeOyeT yBENMUEHHs! IMPOM3BOZCTBA MPORoBOIbLCTBUS Ha 50-70 % k 2050
TOJLy, TOT/Ia KaK IUIOIIA (b [TaXOTHBIX 3eMeJb COKPAIIAETCs, @ KaueCTBO IPYHTOB JICTPAJIUPYeET U3 -
3a oposuu u 3acoieHus [1]. TpagumponHas wmoaenb, OCHOBaHHAsET Ha XHMHYECKOM
MHTEHCU(DMKAIIMY U MOHOKYJIBTYpAX, MPHOIIKACTCS K OHOJIOTMYeCKOMY TIPE/ICITy YPOIKAHHOCTH.
B cBsi31 ¢ 3TMM MHHOBALMOHHBII 1My Th pasuths ATTK nepectaeT ObITh BOMPOCOM KOMMEPUECKOM
BBITOZIBI M TIEPEXOIMT B IUIOCKOCTh HAIMOHANBHOM Oe3omacHocTH. Llemp wcciemoBaHuss —
BBISIBUTH TIPHOPUTETHBIC HANPABICHHS arpOMHHOBALINI, CIOCOOHBIE KYITHPOBAaTh HETaTUBHBIC
OCIIE/ICTBHS AHTPOIIOTEHHOTO U KIIMMATHUECKOT'O JIaBIICHHL.

B coBpeMeHHOH arpapHOi Hayke BBIEIIIOTCS TPU KIFOYEBBIX MHHOBAIMOHHBIX BEKTOpA.
IlepBb1it — renernka u cenexiys. MeToapl Mapkep - OpUEHTUPOBAHHOM CeIeKLUH U TEXHOJIOTHU
penaktupoBanus reHoMoB (CRISPR) mo3BonsitOT BBIBOAMTH COpPTa 3€PHOBBIX M MACIHYHBIX C
3aJ[AHHBIMH ~ CBOMCTBAMH:  3aCyXOYCTOMYMBOCTBIO, ~YCTOMYMBOCTBIO K TepOMIMIaM |
MOBBIICHHBIM ~ cofiepkaHieM  Oenmka  [2]. B JKMBOTHOBOICTBE 3TO  HAIPABJICHUC
TpaHcOpMHpYeTCsl B CO3JAHHE TMOPOJN, PE3WCTEHTHBIX K BUPYCHBIM HH(EKIHSAM, dTO
3HAYUTEILHO COKPAILAET IOTEPU IIOTOJIOBbSI U MCIIONb30BAHUE AHTUOUOTUKOB.

Bropoit Bexrop — 1udposuzauus 1 TouHoe 3emienenue. Buenpenue cucrem IJIOHACC /
GPS, arpogpoHOB M MyJILTUCIIEKTPAIBHBIX JATYMKOB IO3BOJIIET (DOPMUPOBATH KapThI
BHYTPUIIOJIGHOH BAapHATUBHOCTH TIOYB. OTO JaeT BO3MOXKHOCTb PEAIM30BaTh TEXHOJOTHIO
Variable Rate Application (VRA) — muddepenimpoBanHoe BHECEHHE YIOOpEHUH M CPE/ICTB
3aIIUTHI C TOYHOCTBIO JI0 METPa, YTO CHIDKAeT 3aTparhl Ha XuMuio 10 20 % ¥ MUHMMH3UPYET
XAMHYECKYIO HArpy3Ky Ha arpoianamadrel [3].
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Tpetnit BekTOp — OMO3TH3ALWS M OPTaHHKa. B OTBET Ha BBI30BbI, CBSI3aHHbIC C JErpajaLyeii
TyMYyCOBOTO CIIOSl, Ha TIEPBBIH IUIaH BBIXOAAT OHMONpenaparbl Ha OCHOBE AHTArOHUCTHYECKHX
MUKPOOPTaHU3MOB M MHKPOOHOJIOTHYECKUE YIOOPEHHS, BOCCTAHABIMBAIOLINE €CTECTBEHHOE
mwofopoaue mous. VccnenoBaHns MOKa3bIBAIOT, YTO MX CUCTEMHOE NMPUMEHEHHE B TaH/EME C
cunepatamMmi CIIoCOOHO TOBBICUTH conepykanne rymyca Ha 0,2-0,3 % 3a 3-5 ner, uro panee
CUHTAIIOCH JIOCTHKUMBIM TOJIBKO 32 JIeCSTHICTHS [4].

OfHako BHEAPEHWE STHX WHHOBALMH TOPMO3UTCS BBICOKHUMH BXOJIHBIMH Oapbepamu
(croumocTb 000OpYHOBaHMS ISl TOYHOTO 3eMJIEHENUs) M HEIOCTATKOM KBAIM(UIMPOBAHHBIX
KaJJpOB — arpOHOMOB - CUCTEMOTEXHUKOB. B oTiI1e OT IPOMBIIILIEHHOTO CEKTOPa, B CEIIbCKOM
XO3SCTBE MHHOBAIMU MMEIOT SIPKO BBIPKEHHYIO PETHOHATBHYIO CrielU(HKY, 00yCIOBICHHYIO
TIOYBEHHO - KIIMMATAYECKIMU 30HAMH, 4TO TpeOyeT IeleHTpaAIN3aIi HayYHbIX pa3paboToK [5].

VIHHOBAIMOHHBIN TTyTh Pa3BUTHS B CEJICKOXO3SHCTBEHHBIX HAyKaX — 3TO HE MOJICPHU3ALIMS
TEXHUKH, a cMeHa (uocouu MpUpoIoNoNb30BaHus. OTBETOM Ha BBI30BBI HOBOTO BPEMEHH
CTaHOBHTCS TEPEXO/l K KIMMATHYECKH ONTUMHU3UPOBAHHOMY CellbckoMy xo3sicTBy (Climate -
Smart  Agriculture), coyeraromieMy — BBICOKYHO —POIYKTHBHOCTH C  BOCCTAHOBJICHUEM
ouopazHooOpasust. Jlnst yenernoit tpancdopmarmu AITK HeoOXoamMa mepecTpoika CHCTEMBbI
00pazoBanus (TMOIrOTOBKA HHXKEHEPOB - arPOJKOJIOTrOB), YCUIICHHE TOCYIAPCTBEHHOM TTOICPIKKH
CTapTanoB B OONAcTH arpoOMOTEXHOJOTHH M CO3NAaHKMEe OTPAcieBBIX IIEHTPOB TpaHChepa
TEXHOJOTHI. TOJBKO KOMILICKCHBIN MOMXO/], MHTETPUPYIOIIHI TCHETHKY, UMYy U OHONIOTHIO,
HO3BOJIUT OOECIEUUTb IPOAOBOJILCTBEHHBIA CYBEPEHUTET U SKOHOMUYECKYIO CTaOIBHOCTH
ErUOHOB.
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MHHOBAIIMN KAK HCTOPUYECKAS KOHCTAHTA:
OT HEOJIUTA JIO IIAPPOBOM IOXHA

AHHOTAIUS

B cratbe mpeanprHHUMAeTcs TIONBITKA TEPEOCMBICIUTG KaTErOpHI0 «MHHOBAIWSD» HE Kak
Y3KOIKOHOMHYECKYHO EPUHUIINIO, a KaK (DYHIaMEHTAIbHBIN paiiBep HCTOPHYECKOrO MpoLecca.
ABTOp JI0Ka3bIBACT, YTO HA KaXIOM O3Tale LMBHIN3ALMOHHOIO Pa3sBUTHA — OT arpapHoi
PEBONIOIMHM 10  WHAYCTPHAIM3AIMM —  WHHOBALOHHBIE  TPOPBIBBI  BBICTYTIANH
IMBWIM3ALHOHHBIM OTBETOM HA BBI30BBI IIEPEHACENICHNUSI, PECYPCHOIO TOJIOJAHUSI M BOCHHO -
TeXHU4YecKoro JasieHus. Oco0oe BHHUMaHWE Y/ENSeTcs HMHCTHTYLMOHAIBHOW TNaMSTH |
MEHTAITBHBIM 0apbepaM, TOPMO3SIIMM W KaTAIM3HPYIOMINM TIPUHSTHE HOBOTO B pa3HbIC
HCTOPUUECKHUE IMOXH.

KimoueBsie ciioBa

Hcroprueckast MHAMMKA, [UBIJIM3ANMOHHBINA  TIOAXOJ, TEXHOTCHE3, HEOIUTHYECKas
PEBOITIOLMS, MH/TyCTPHATN3ALIUS], aKCENepaliksl UCTOPUM, COLIUAIBHBIN KOHCEPBATH3M.

B ximaccraeckoii ucropuorpaduu 1oiaroe BpeMst TOCTIOACTBOBAI SBOJFOIMOHUCTCKHIA TOJIXO,
paccMaTpHBAIOIIMI M3MEHEHHsT B OOIIECTBE KaK IUIABHYIO M ITOCTYTIATEIBHYIO CMEHY CTauid.
OnHaKo KpHU3UC JMHEHHOM CXEMBl «HCTOPHYECKOTO MPOTPECCa» 3acTaBHII MCCIEOBaTeNeh
00paTuThest K GosIee CIOKHBIM MOJIENISIM, YUUTBIBAFOIIMM POJIb TEXHOJIOTHYECKHX M COLUAIIBHO -
SKOHOMUYECKHX paspbBoB [1]. VIHHOBamusi, TpaJuIMOHHO CUMTABINAscs aATPHOYTOM
SKOHOMMYECKOH HayKH, NpPHOOpETaeT B COBPEMEHHBIX HMCTOPHYECKHX H3BICKAHUSX CTaTycC
METOJIOJIOTHYECKO Kateropud. Lleib JaHHOTO HCClemoBaHHMS — TPOCIEHUTH  ABOJIOIHIO
(heHOMEHA MHHOBAIIMI KaK MEXaHM3Ma aJlalTallli YEIOBEYECKHX COOOIIECTB K N3MEHSFOIIMCS
BHEIITHUM YCJIOBHUSIM, C aKIIEHTOM Ha MEPEeSIOMHbIE MOMEHTBI BCEMUPHON UCTOPUH.

TlepBast MaciTabHasi HHHOBAIMOHHAs BOJTHA — HeommTideckast peBoorwst (VIII—VI Toic.
JI0 H. 3.) — TpEJCTaBIsuIa COO0H HE MPOCTO CMEHy Croco0a JOOBIMH MHIM, HO KOPEHHYIO
MEPECTPONKY COILMAIBHBIX OTHOLICHUH, MPUBEAIIYI0 K BO3HMKHOBEHMIO PaHHHX TOCYIapCTB,
WHCTUTYTa YaCTHOW COOCTBEHHOCTH M TMMCBMEHHOCTH [2]. VIMEHHO Tor/ia 4enoBeK Ieperien oT
MPHCBAMBAOIIIETO XO3SHCTBA K MPOM3BOJISIIEMY, UTO TIO3BOJIIIIO CO3/aBATh M3JMIIKU TIPOIYKTa,
HO OJJHOBPEMEHHO MOPOJIMIIO NMPOOJIEMBI COLIMAIBHON CTPaTH(UKALMK U BOSHHBIX KOH(IMKTOB,
pelIaeMble yxKe uepe3 HHHOBALMU B BOCHHOM JiefIe (KOJIECHHUILIBI, METAILTYPIrust OpOH3BI).

BropsIM nepenoMHbIM dTanoM cTaia nHaycTpuanbHas pesomons koHna X VI — XIX Bekos.
KiroueBbIM MOMEHTOM 371eCh SIBIISIETCSI CABHI B TEMIlEe HCTOpUYECKOro BpeMeHH. Eciu B
arpapHbIX [MBIIM3AIMSX WHHOBAIMM PACHPOCTPAHSUIMCh B TEUSHHE CTOJETHH, TO IapoBast
MallliHa W MEXAHWYECKWH TKAIKU CTaHOK M3MEHWIM OOIMK EBporbl MeHee ueM 3a JiBa
TOKOJIEHNsI. DTOT TEXHONOTMYEcKH ckadyok, mo wmeicmi @eprHana bpoxens, mnopomun
KaITUTATCTHYECKYIO MU - SKOHOMHKY, TIOJTHOCTBIO TPaHC(OPMHUPOBAB JIOTUKY MEKTYHAPOIHBIX
OTHOLIICHHIT ¥ KOJIOHHANIBHBIN paszen Mupa [3]. OnHako peakiysi Ha MHHOBAIMK He Beerza Obuia
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OZIHO3HAUHOW: B Poccun, K mpuMepy, IETPOBCKUE M CKATCPUHUHCKUE PepOpMBbI HACAKAAIICH
«CBEpXYy» M CTAIKMBAIUCH C TIIXUM CONPOTHBICHHEM (DEOIbHON CHCTEMBI, YTO TOPOIMIO
HCTOPHYECKUI Pa3pbhlB MEXJIY DJIUTOW M HAPOJIHBIMH MaccaMH — ()EHOMEH, ONHCAHHBIN B
paborax Kimouesckoro [4].

CoBpeMeHHBII ATam, XapaKTepU3YIOMIMNCS IM(PPOBU3AMEH W TI00AHM3aIel, NCTOPHKH
0003HAYAIOT TEPMUHOM «aKCelepamyst UCTopum». Tpanchopmarmst LeHHOCTeH u (opMaToB
KOMMYHHKAIIUM TIPOMCXOAUT CTOJIb CTPEMHTENBHO, YTO IMaMATh MOKOJEHWH IepectaeT ObITh
aJIeKBaTHBIM MHCTPYMEHTOM YIIpaBJIeHHs. BaXXHO OTMETUTH, YTO MHHOBALMM B MCTOPHUM BCET/a
00nazaroT IByMSI CTOPOHAMH: OHH SIBIITFOTCS U «OCBOOOXIEHHEM» (POCT IPOM3BOUTEIBHOCTH,
Ka4yecTBa JKM3HH), U «TPaBMOI» (pa3pylleHre TPaIUIHOHHOIO YKIIaa, apXau3alys COLUAIbHbIX
cBselt). YcrenmHple muBHIM3aimE — Pumckas mmmepws, Kurail, coBpemenHbii 3amam —
OTIMYATUCh  CIOCOOHOCTBIO — CO3MaBAaTh  MHCTUTYLHOHAIBHBIC  (DMIBTPBL,  MO3BOJIIOLIUE
HHTETPHPOBaTh MHHOBAIIMH 0€3 pa3pyIIeHHsT IIMBUTH3AIMOHHOTO Spa [5].

Takum 00pa3oM, MCTOpHYECKMH TIPOLECC MPEACTaeT KaK Yepeylomascss CMEHa
MHHOBAIMOHHBIX PBHIBKOB M TEPHUOJIOB KOHCEPBAaTHBHOW cTabmimM3almy. B OTBET Ha BBI30BBI
HOBOT'O BpEMEHH (KJIMMaTHYECKHEe M3MEHEHHs, TaHIEeMHH, TEXHOTeHHbIE YTPO3bl) YeJIOBEYECTBO
BHOBb BBIHYKJICHO UCKaTb NHHOBAITMOHHBIC PEHICHHA, OAHAKO YPOKHW MCTOPUH Y4aT HAC, YTO HE
1m00asi IHHOBALWs NI0JIE3HA, a TOJIBKO T4, KOTOpast 00ECIEYNBAET HE TOIBKO SKOHOMUUECKHIL, HO 1
9K3UCTCHIMAIBHBIA MPUPOCT YCTOWYMBOCTH  OOIIeCTBA. VIrHOPHpOBaHHWE HCTOPUYECKOTO
KOHTEKCTa — IIYTh K COLMAJIbHBbIM KaTaKJIM3MaM. CJ'ICZLOBaTCHLHO, CTpaTeruss NTHHOBAlITMOHHOTO
Pa3BUTHS JIOJDKHA OIIUPATBCS HA KPUTHYECKOE OCMBICIICHHE HCTOPUYECKOTO OITBITA, T/IE TPAULII
CITy>KaT He TOPMO30M, a (DYHIaMEHTOM IS KA4eCTBEHHOTO OOHOBJICHUSI.
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BJIOI'N U TPAKTAHCKASA ’KYPHAJIMCTUKA KAK ®AKTOP
®OPMUPOBAHUSA ITYBJIMYHOM IMTOBECTKHA B IIU®POBYIO MOXY

AHHOTALUS

B pabote paccMarprBaercsi poiib OJIOTOB U TPAKIAHCKON YKYPHAUCTHKH B TpaHC(hOpMAIN
coBpeMeHHOHM myOmuaHOl cdepel. Ha ocnoBe xommermmii M. Kacrensca, H. Jlymana u
POCCHICKHX UCCIeioBaTesell aHATM3UPYeTCsT I3MEHEHNE MEXaHU3MOB (DOPMUPOBAHHSI TIOBECTKH
IIHSL: TIEPEXO]] OT PEIAKIMOHHON HePapXUH K CETEBBIM, TELEHTPATM30BaHHBIM B3aHMO/ICHCTBHSIM.
ABTOp BBISIBIISCT JABOFCTBEHHBIC IIOCIICACTBHS LI(POBH3ALINHI, TAKUE KAK PACIIMPCHHUE YUaCTHS 1
IUTIOpalM3Ma, M PUCKH (DparMEHTaly, SMOLMOHATBHBIX TIEPEKOCOB W HEIOCTOBEPHOCTH.
JlenaeTcst BbIBOJ O THOPH/IHOM COCYIIECTBOBAHUM TpaiuiMoHHbIX CMU 1 HOBBIX ()aKTOpOB B
001eii cucreme MpOU3BOACTBA OOIIECTBEHHOI'O BHUMAHHS.

KioueBsble cioBa

I'paxknanckas sxypHamicTHKa, Ororw, myOnuuHas cepa, MoBecTka JHs, Ludposas cpena,
TpaHc(OpMaLKs MEIHa, CETEBAst KOMMYHHUKALIHS.

Bompoc 0 porm 610roB ¥ IpaKJaHCKOH JKyPHAIUCTUKH B MOCIEIHHUE TOIbI CTAl OCOOSHHO
BaKEH, HO B IOCIEIHUE JECATUICTHS IPETEPIIeN CyILECTBEHHbIX U3MEHEHUH, T.K. IPOU3BOICTBO
W pacrpocTpaHeHHe HHPOPMAIMM YK€ HE COCPENOTOUEHBl B pPyKax IPOohecCHOHATBHBIX
pemakuuii.  [{ugppoBble mnarGopMbl T MOJB30BATENSM  BO3MOXKHOCT HE  TOJIBKO
KOMMEHTHPOBATh COOBITHS, HO W CAMUM CTaHOBHTBCS WCTOYHMKAMU HH(popMarmu. Jlus
TIOJIUTAYECKOH cepbl 3TOT CIIBUT KPUTHUCH, T.K. IMEHHO Yepe3 IyOIMIHYO TIOBECTKY OOIIECTBO
ONpEZETsIeT, Kakie TeMbl TPeOYIOT OOCYXACHMS M PeaKkud — OT TOoCyIapcTBa, MeIua Wid
IPKIAHCKIX HHCTHTYTOB.

Tema akryanbHa, T.K. ONOTM W TPaKIAHCKAs >KYPHAINCTHKA IPOYHO YKOPEHWIHCH B
MyOIMYHON cpepe U CIOCOOHBI MTHOBEHHO BBIBECTH JIOKAIBHYIO IpoOIeMy Ha (eepaabHbIil
ypoBeHb. Ho OLeHMBATH UX BIMSHUE OTHO3HAYHO HE TIONYYaeTCsl, 9TO MPOUCXOANT U3 - 38 TOTO,
YTO C ONHOM CTOPOHBI, PACIIMPSIETCS] YYacTHe, TOJIOCOB CTAHOBUTCS OONbILE, a ¢ APYrod —
PacTyT pHCKM, MPOUCXOMMT (parMeHTars HHGOPMALMM, IOIMEHA CEPhE3HbIX TeM
MeJIHAITyMOM, TOSIBIIFOTCS (DeHKH.

Ieab padoTbl — paccMOTpeTh, Kak ONOTM M IpakAaHCKas S>KypPHAIUCTHKA (OPMHUPYIOT
yOJIMYHYIO TIOBECTKY.

Teoperndeckas 6a3za ormpaercst Ha padbotsl M. Kacrensca [1], H. Jlymana [2], V. beka [3], a
Takke poccuiickux uccienosareneil E. JI. Bapranosoit [4], C. B. Bomomenkosa [5], U. /1.
DomuueBoii [6], A. A. MuponsudeHko [7].
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Teopernueckoe ocMbICIIeHHE OJIOTOB U MPAYKIAHCKOH KYPHATUCTHKH — 3TO YacTh OOJIBILIOTO
pasroBopa o Tpancopmarmu 1myOmmuHOM cdepsl. B Kmaccuueckoif Monenu HOBOCTH
IIPOU3BOMIUIH NPO(ECCHOHANIB, Cefdac e B CETEBOH Cpefie KPYr YJaCTHHKOB PACIIMPIUICS 10
HEBEpOATHBIX pazMepoB. M. Kacresbe yOenuTenbHO TOKa3bIBAeT: BIIACTD CETOHS PEaH3yeTCs
yepe3 KOMMYHHKAIMOHHbIE ceTH. KOHTpoib Haj MH(OPMAIMOHHBIMHI MTOTOKAMH HepecTall ObITh
MOHOTIONMEH TPAJULMOHHBIX MHCTUTYTOB [1]. Bror B 3Toi jorMke — HE MPOCTO JIMYHBIA
JTHEBHYK, & YaCTh CETEBOH CTPYKTYpBI, y4acTBYIOLIEH B O0phOE 32 BHUIMAHKE ayTUTOPHH.

H. Jlyman cmotpur Ha mpoOiieMy HHaye: MacCMelna He OTPaKaroT PealbHOCTh, OHU €€
KOHCTPYHPYIOT — 4epe3 oTOop coObITHii 1 criocobd ux nomaun [2]. B mudposoit cpene sror
MEXaHU3M paboTaeT nHave: 0TOOp Tereph JCLEHTPaIN30BaH. PelatoT He TOIBKO PENaKTOpPbI, HO
1 TIOJIb30BATENH, AITOPUTMBI IUTAT(OPM, JIMAEPbl MHEHHUHA.

C. B. Bo101eHKOB HHUIIIET, YTO UHTEPHET — 3TO TIABHASI CPe/ia COBPEMEHHOTO TIOJIUTHYECKOTO
yrpaBiieHust. 3/1ech uaaT MoOum3arws, 00pr0a 3a CUMBOJIBI M ()OPMHUPOBAHKE OOIIECTBEHHBIX
peakiwii [5]. B 9T0M KOHTEKCTE OJI0TH M TPayKIAHCKas KyPHATMCTHKA — HE TI0004HbIH A dekT, a
TOJTHOLICHHBIE T POKH.

Poccuiickue uccienoBareny nomuepKUBaroT JBOMCTBEHHOCTh nporeccoB. E. JI. Bapranosa
ToBOpHUT 00 ycioxkHeHHH menua: npodeccronanbibie CMU, miardopMbl U CeTeBbIe aBTOPBI
COCYIIIECTBYIOT B TMOpuHbIX (opmarax [4]. E. A. BapanoBa no0aBisier, 4TO rpaHHUIIBI MEKITY
JKYPHAJIIMCTOM U ayauToprield cruparotes [8]. bonee kputimano cMotpur A. A. MUpOITHHYEHKO,
B B IM(POBU3ALMN KPU3NUC TPAIUIMOHHON JKyPHAIMCTUKN: BHUMAHUC MEPEKIIFOYACTCS Ha
OBICTPBIiA, SMOLMOHAIIBHBIN U ()parMeHTAPHBIA KOHTEHT [7].

N. [1. ®ommuena akuenTHpyeT cormanbable pyHkimm CMU, koTopbie B mU(pPOBYIO S1OXy
pacrpeneneHpl Mexny pasHbiMia urpokamu [6]. JI. B. T'ankua mpsiMo TOBOPHT: TpakTaHCKast
JKyPHAIIMCTUKA TPAHC(HOPMUPYET MeMacpesy, BbITACKMBAS B CBET TEMbl, KOTOpbIC PEJaKIUH
urHOpUpYIOT [9].

B nayunoli jmreparype CloKuIMCh ABe IMHUU. IlepBas roBOpUT O pacIIMPEeHUH y4acTHs U
IUTIOpAJIM3ME, a BTOpast — O pUCKax: (parMeHTanys, (Geiku, sSMOIMOHAIbHBIA nepekoc. Obe
TIO3WIH BEPHBI, OJIOTW CENa MyOJIMIHYI0 KOMMYHHKAIIMIO OoJiee OTKPBITOH, HO M Ooee
YSI3BUMOM 11T ICKKEHUI.

Kak nmeHHO 00Ty 1 rpaxiaHCKast XKypHAIMCTHKA MEHSIOT My OIMyHyt0 noBectKy? ItaBHOe
— OHM MCHSIOT MEXaHM3M OOIICCTBCHHOTO BHHUMAHMS. PaHbIE TEMbl BBIIBHTATH
npoeccHoHaIbHBIE peaKiyy. Terneph MHUIMATHBA BCE Yallle MCXOIUT OT CETEBBIX aBTOPOB M
JIOKaJIbHBIX COOOIIIECTB.

M. Kacrenbc roBOpPUT O CETEBOM XapakTepe KOMMYyHHKALMH: TEMbI MOJHUMAIOTCS CHU3Y,
MHHYsI TIpekHre Oapbepbl [1]. Pe3oHaHc MOXeT BO3HHKHYTh BOKPYT JIOKAIBHOM MPOOIeMbl —
JIOCTaTO4HO, 4TOOB! ITyONMKaIMs MOJTy4HIa MaccoBOE paclpocTpaHeHue. biorn mpesparnator
yacTHeli (akr B mpeamer ImyOmumuHOro oocyxneHus. TpamuuponHsie CMM  wacto
TIOJIKJTIOYAKOTCS Y KE TI0CIIE TOr0, KaK TeMa Habpasia 000pOThI B CETH.

Poccuiickue uccnenoBarenu pasBuBatoT 3Ty Mbicib. E. JI. Bapranosa muiuer o ClOXHOM
B3aUMOJIEHCTBIN NpodeccHoHaoB 1 HerpodeccroHanos. brorn u rpaxnaHckas )KypHATUCTHKA
BIIMSIOT Ha IOBECTKY B IIOCTOSHHOM OOMEHE C DPEIAKIMOHHBIMM MEIHa: OHM IOCTABJISIOT
CIOYKETBI, SMOLIMOHAIIbHBIC aKLICHTbI, BU3yaJIbHbIC CBUICTENBCTBA [4].

Oco0yt0 postb urpaet GpyHKIws NepBUYHON (DHKCAIMK COOBITHIA. [ pakIaHCKast )KypHATUCTAKA
pacimpsier OOIIECTBEHHbI KOHTPOIIb, BHIBOAUT B IyOJIMYHYIO Cepy TeMbl, KOTOPbIE MOTIIH
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OCTaThCSl HE3aMEUYCHHBIMU: TOPOJICKask CPeZia, COLMAIbHAs HECIPAaBEUIMBOCTh, pab0Ta MECTHOM
BIIACTH.

Opmmako kapThHA He ObU1a ObI TMoHOW Oe3 kpurideckoi omenkw. H. Jlyman HamommHaeT:
MyOJMYHOCTh 3aBHCHT OT cejleKuuu wuHpopmaimy. B 1udpoBoil cpeme cenekimio BemyT
QITOPUTMBI, JIOTMKA BHPYCHOIO pACIPOCTPaHEHHs, SMOLMOHAIbHAs peakims [2]. A. A.
MHUPOLIHAYEHKO TOBOPUT O CMCIICHHMH BHHUMAaHMS K KOPOTKMM, PE3KUM M KOH(IMKTHBIM
(opmaram [7]. Jlasexo He Kaxkasi aKTHBHO 00Cy»/IaeMasi TeMa ISHCTBUTENBHO 3HAUMMA.

BaxeH M MHCTHTYIMOHAIBHBIA acnekT? 1uMppoBas cpera JeMaeT KOMMYHHKALMIO
MHOTOCYOBEKTHOH, HO OJHOBPEMEHHO YCIIIMBACT 3aBUCHMOCTB OT IpaBui Iwardopm. B Poccnn
Ha ()OPMHUPOBAHKE TOBECTKH BIIMSET U HOPMATHBHOE PETYJIMPOBAHHE OHJIAIH - POCTPAHCTBA.

BoiBop. bBrornm ¥ rpaxmaHckas OKypHAIMCTHKA — BKHBIA  (akTop (HOpMHUpOBaHMs
nyOnuuHOK moBecTk. OHM  pacHMpSIOT Kpyr (DakToOpoB, CIIOCOOHBIX 3a1aBaTb TEMBI
00CY)KIICHHSI, YCKOPSIFOT IMPKYJSAIMI0 MH()OPMAIINHY, YCHIMBAIOT OOIIECTBEHHBIH KOHTPOJIb.
Bwmecte ¢ TeM nx Bo3aeHCTBIE NPOTUBOPEUMBO: AEMOKPATH3ALMs COCEACTBYET ¢ (hparMeHTarueH
" HeroctoBepHOCTHI0. OHM He 3aMensoT TpammiwioHnsle CMU, a BcTpamBaroTcst B 00mIyIO
CUCTeMy IIPOM3BOZICTBA IIOBECTKY, MEHs1SI OaIaHC CIUT BHYTPHU Hee.
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A STUDY ON APPLICATION MODELS AND OPTIMISATION PATHWAYS
FOR SMART MENTAL HEALTH EDUCATION
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Annotation

Digital transformation in education has become a core driver of change in higher education. In
the field of college mental health education, digital technologies are profoundly reshaping
educational concepts, service models, and management mechanisms. This paper systematically
reviews four main application models of digital mental health education in Chinese universities,
further analyzes the practical challenges faced, and proposes optimization suggestions, aiming to
provide references for the digital transformation of college mental health education.

Keywords

Digitalisation; Mental health education; Smart; Application models; Optimisation pathways

Educational digitization has become a major trend in global educational reform. The Outline of
the Plan for Building a Strong Educational Nation (2024-2035) explicitly calls for the
implementation of a national educational digitization strategy. Driven by these policies, the digital
transformation of mental health education in higher education institutions is accelerating. Digital
tools have broken through the temporal and spatial constraints of traditional services, lowered the
psychological barrier for students to seek help, and provided technical support for mental health
education and intervention.This paper systematically reviews the primary application models of
digital mental health education in Chinese universities, analyzes practical issues, and proposes
optimization recommendations to provide guidance for the in - depth advancement of the digital
transformation of mental health education in higher education institutions.

1. Major Application Models of Digital Mental Health Education in Higher Education

Currently, digital practices in the field of mental health education at Chinese universities have
taken on various forms, each with its own focus in terms of service models, technical approaches,
and functional positioning.

1.1 Online Psychological Counselling and Guidance Platforms

Online psychological counseling and guidance represent the most direct form of digital
application in university mental health education. Currently, universities generally provide online
psychological support through WeChat official accounts, QQ counseling, campus - built platforms,
and third - party professional service platforms.As the social media tool most frequently used by
college students, WeChat has become a key platform for building new media platforms for mental
health education in higher education institutions. Jiang Qiaoling (2012) and others proposed a “dual
- structure” model for university psychological counseling that integrates online and offline
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approaches, organically combining online and in - person counseling to fully leverage the
complementary strengths of both methods.

1.2 Mental Health Self - Help Apps

Based on evidence - based theories such as cognitive behavioral therapy, standardized self - help
interventions are provided. International randomized controlled trials have shown that stress
management apps based on cognitive behavioral therapy are significantly more effective than
traditional psychological education groups in reducing perceived stress among college
students.Universities across China are also actively developing or adopting mental health self - help
tools. Wang Jisheng (2024) and colleagues constructed an intelligent early warning model for
psychological crises among college students based on big data, enabling early risk identification.
However, a study by Jin Min (2022) revealed that existing platforms tend to be monotonous in
format, rigid in content, and have low reuse rates.

1.3 Digital Psychological Assessment and Crisis Early Warning Systems

Digital psychological assessment and crisis early warning systems are key tools for transforming
mental health education in higher education institutions from a reactive approach to proactive
prevention. The Ministry of Education has explicitly called for upgrading the dynamic monitoring
functions of the dynamic analysis and consultation platform for student mental health management
in higher education institutions, expanding tiered big data analysis, and providing strong support for
the precise implementation of student mental health education.Research by Lin Jiayan (2024) et al.
found that, from a big data perspective, traditional mental health education in universities still
suffers from issues such as overreliance on psychological assessments, weak data awareness, and
insufficient proactive services. This suggests that the validity of digital assessments and the
accuracy of early warning systems limit their effectiveness.

1.4 Online Mental Health Courses and Public Awareness Resources

The development and dissemination of online mental health courses and public education
resources are key manifestations of the digitization of mental health education in higher education
institutions at the popularization level. Through formats such as MOOCs, micro - courses, and
WeChat official account posts, mental health knowledge can reach college students with lower
barriers to entry and broader coverage.Jiang Jian (2023) argues that educators need to incorporate
information technology to build online educational platforms, optimize mental health education
mechanisms, and enhance students’ acceptance and sense of identification. This indicates that
online mental health courses have broken through the temporal and spatial constraints of traditional
classroom instruction, allowing students to flexibly select learning content based on their individual
needs.At the same time, mental health outreach resources, presented in bite - sized and engaging
formats, reduce students’ cognitive load and facilitate the daily assimilation of mental health
knowledge. However, online mental health courses and outreach resources also face issues such as
content homogenization and a lack of depth.

2. Major Challenges Facing the Integration of Mental Health Education and Digital
Technology in Higher Education

Although the application of digital technology has brought about many positive changes to
mental health education in higher education institutions, a series of deep - seated issues remain in
practice. These issues involve not only technical constraints but also multi - dimensional factors
such as ethics, institutional frameworks and human resources.
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2.1 Fragmented Platforms and Low Integration

Currently, digital services for mental health education in higher education institutions exhibit
distinct characteristics of fragmentation. Functions such as counseling, assessments, mobile apps,
and online courses are scattered across different platforms, requiring students to switch between
multiple systems—resulting in a poor user experience. Furthermore, data across these platforms is
difficult to share and integrate, leading to a “fragmented” rather than “systematic” understanding of
students” mental health status.Wang Sujuan (2024) et al. point out that online mental health
education faces issues such as lagging institutional mechanisms, insufficient coordination between
online and offline efforts, and inadequate collaboration between teachers and students. The lack of
unified data integration makes it difficult to construct a comprehensive psychological profile,
thereby limiting the ability to implement precise interventions.

2.2 Significant privacy and ethical risks

The privacy and ethical issues raised by digital mental health services are among the most
sensitive challenges in their development. Online psychological counseling involves a large amount
of personal information, assessment data, and counseling records, and there are risks of data leaks
at every stage—collection, storage, transmission, and use. Huang Baoshen (2025) points out in his
research that the ethical risks associated with data circulation and privacy security are particularly
prominent.Striking a balance between data utilization and privacy protection is an ethical dilemma
that urgently needs to be addressed.

2.3 Lack of Unified Standards for Evaluating Digital Services

There is currently a lack of unified standards for evaluating the effectiveness of digital mental
health services. Compared to traditional face - to - face psychological counseling, the intervention
process for online services is more difficult to track, the effectiveness of interventions is harder to
quantify, and the applicability of standardized assessment tools is also in question.Jin Min (2022)
found that the lack of a unified evaluation indicator system hinders the scientific assessment of the
development of online mental health education. Establishing a scientific, systematic, and
operational evaluation system is a critical issue that must be resolved for digital mental health
services to reach maturity.

3. Recommendations for Optimising the Digitalisation of Mental Health Education in
Higher Education

In response to the aforementioned challenges, this paper proposes the following optimization
recommendations, with the aim of providing guidance for the healthy development of digital
mental health education in higher education institutions.

3.1 Establishing an Integrated University - Wide Digital Mental Health Platform

To address the issues of fragmented platforms and the inability to share data, universities should
focus on building a comprehensive digital mental health platform that integrates functions such as
counseling appointments, online assessments, self - help interventions, crisis early warning, and
course learning. A unified entry point lowers the barrier to use, while data interoperability builds a
complete psychological profile of students, providing data support for targeted interventions. In
platform design, emphasis should be placed on optimizing the student experience, ensuring a user -
friendly interface and convenient operation.Platform development should follow the principles of
tiered and categorized approaches: for the dissemination of general mental health knowledge, adopt
lightweight push notifications; for students experiencing psychological distress, provide access to
online counseling; and for high - risk groups, implement a coordinated system of automated early
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warning and human intervention. Provincial and national - level platforms should promote a three -
tiered coordination mechanism, with university - level platforms responsible for basic data and
services, provincial - level platforms coordinating cross - university resources and quality oversight,
and national - level platforms establishing standards and conducting macro - level analysis.

3.2 Improving Ethical Standards for Online Mental Health Services

Ethical guidelines serve as the institutional safeguard for the healthy development of digital
mental health services. First, establish specific ethical guidelines for online psychological
counseling that clearly define informed consent, confidentiality, data storage and destruction, and
the delineation of responsibilities for crisis intervention. Students have the right to be informed, the
right to make autonomous choices, the right to refuse, and the right to have their data deleted,
counseling records shall be retained for no longer than the duration of the student’s academic
program and stored in encrypted form; during crisis intervention, information shall be disclosed
only to the minimum necessary extent.

Second, establish a system for counselor certification and continuing education, requiring
counselors to hold national certification, complete specialized training in online counseling skills
and ethics, and regularly participate in continuing education on ethics, with assessment results
serving as the primary basis for contract renewal.

Finally, strengthen ethical oversight through regular evaluations and public disclosure of results;
establish an accountability and exit mechanism for non - compliant platforms. Schools should
establish a “Digital Mental Health Services Ethics Committee,” jointly led by experts and student
representatives, to oversee reviews and handle complaints.

3.3 Establishing an Integrated Online and Offline Service System

Digital services cannot fully replace face - to - face counseling; rather, the two should be
integrated into a cohesive service system. Specifically, a tiered “online + offline” service model
should be adopted, with online services handling the dissemination of mental health knowledge,
self - help training, preliminary screening, and light support; while offline services handle in - depth
counseling, crisis intervention, and the management of complex cases. A smooth referral
mechanism should be established between the two formats to ensure that students can transition
seamlessly between different service levels.Further exploration should focus on a closed - loop
service process of “online initial screening—offline intervention—online follow - up.” After
students complete online psychological assessments, the system automatically identifies cases
requiring offline intervention; following the completion of offline counseling, the online platform is
used for outcome tracking and reinforcement training, thereby forming a complete service
chain.This model leverages the efficiency advantages of digital technology while retaining the in -
depth effectiveness of face - to - face intervention. Furthermore, the “blended online - offline
counseling” model has been validated by numerous universities. Yan Chunchun (2023) and
colleagues utilized the “Psychological Tea House” WeChat official account and offline student
clubs to establish a blended service model, effectively enhancing students’ mental health awareness
and service acceptance.

4. Conclusion

The digital transformation of education presents both opportunities and challenges for mental
health education in higher education institutions. Universities should proactively seize these
opportunities, confront the challenges arising from this integration, continuously explore

66



optimization strategies, and steadily improve the digital mental health education service system to
provide solid support for cultivating a new generation of physically and mentally healthy youth.
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CHALLENGES AND COUNTERMEASURES

FACING MODERN APPLIED LINGUISTICS

Abstract

Applied linguistics, as an emerging discipline, has only a history of more than 50 years.
However, with the deepening of globalization and the rapid development of technology, applied
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linguistics, a subject which studies the application of language in practical life, has become
increasingly prominent. Nevertheless, along with its rapid advancement, applied linguistics also
encounters various challenges. This paper delves into two major issues faced by modern applied
linguistics in terms of localization and internationalization, publication of Chinese and English
literature, and proposes corresponding countermeasures.
Keywords
Applied linguistics; Prominent; Challenges; Issues; Countermeasures

1.The Problems of Modern Applied Linguistics

1.1The Contradiction between Internationalization and Localization

Applied linguistics, like other social sciences, exhibits strong contextuality and dynamism (Passi,
2005). Researchers’ studies on applied linguistics cannot be separated from their country’s cultural
traditions. Professor Wen Qiufang (2017) believes that as Chinese applied linguistics scholars, our
research must serve the needs of our people, focusing on the “genuine” issues emerging locally, the
“hot” topics of societal concern, and the “urgent” concerns of the masses. For instance, questions
such as how to reform the national English college entrance exam and how to cultivate students’
English communication skills and comprehensive abilities are issues that Chinese scholars are
focusing on, which obviously cannot resonate with Western scholars. Due to the strong local color
of these issues, the research interests and focuses are also vastly different from those in the West,
making it difficult for papers in this area to gain the attention of international journal reviewers.
Flowerdew and Li (2009) stated that even if some articles are luckily selected for external review,
they still need to undergo screening to ensure alignment with the reviewers’ research perspectives
or stances. Flowerdew also conducted in - depth interviews to examine the attitudes of international
journal editors and reviewers towards manuscripts from EAL (English as an Additional Language)
scholars. Although most of the editors interviewed claimed not to be discriminatory, almost all of
them believed that EAL scholars’ research was too localized and lacked an international
perspective. For example, one of the editors interviewed straightforward stated, “The research
question is so locally focused that it does not spread out into more general interest area... My guess
is that it is harder for NNS who have spent less time abroad, spent less time professionally abroad,
for them to see how it might be applicable to other places. I have seen that, too, with articles from
Hong Kong, that they were clearly related to the domain here [in Hong Kong], and, interestingly, I
am not sure how other people reading the journal might feel or relate”. (Flowerdew, 2001: 135)

If China and some other countries completely consider the research perspectives and interests of
international journal reviewers, thereby abandoning research on local issues, this will inevitably
cause certain harms. It may also mislead younger scholars, for they may neglect genuine, urgent,
and critical domestic issues and instead direct their attention towards international matters.

2.2The Dilemma of Publishing Research in Chinese and English

English, as a globally prevalent language, enables research findings published in English
journals to gain more readily acknowledgment and attention from the international academic
community, leading to a greater emphasis on English language in research dissemination. Many
scholars express concern that the dissemination of knowledge may be completely controlled by
English in the future (Curry & Lillis, 2004), resulting in an academic monopoly in English (Passi,
2005). This poses negative impacts on non - native English speakers in developing countries, as
their access to English resources and the number of proficient English speakers within their
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populations are limited, thereby depriving their citizens of the right to gain new knowledge.
Conversely, prioritizing the publication of the latest research findings in one’s native language
facilitates domestic dissemination and enables them to be more quickly understood and cited by
domestic peers, drawing academic attention to domestic hot topics and focal issues. However,
compared to English journals, the international influence and reach of native language journals may
be weaker, and their dissemination scope is limited. Therefore, applied linguistics faces a difficult
choice.

3.The Strategies to Solve the above Problems

3.1 To Combine “Bringing In” and “Going Out”

The purpose of applied linguistics is to solve all real - life problems related to language (Brumfit,
1995). Since these are real problems, they cannot be separated from the national conditions and
historical cultures of their countries. Therefore, it is inevitable that research in applied linguistics
will have a strong local color, but the key lies in how to effectively connect local issues with
international ones. In this regard, the government should provide policy support to ensure a
balanced development between localization and internationalization, fully utilizing the advantages
of overseas returnees and strengthening the cultivation of local scholars. Overseas returnees, with
rich overseas study experience and broad international perspectives, have a more comprehensive
understanding of various academic international cognitions. When engaged in applied linguistics
research, they not only possess international perspectives and methodologies but also have a certain
cognitive understanding of local culture and social needs, enabling them to conduct research with
local characteristics. Furthermore, for locally trained scholars, without neglecting local issues, the
government should provide opportunities for these scholars to study abroad, allowing them to
broaden their horizons, analyze and explore domestic problems in the context of the global
environment, and gradually join the ranks of international academic research, thereby helping
Chinese academic research achievements to embrace the world stage.

3.2 To encourage Bilingual Publication of Academic Papers

With the advancement of academic internationalization, the trend of academic anglicization has
been further strengthened, and the dominance of English in academia has made some countries to
worry about the future of their national academics. Currently, guided by the internationalization of
linguistics, an increasing number of local scholars choose to express their new theories and research
findings in English to gain recognition from international reviewers and commentary experts.
However, due to certain differences between many local cultures and foreign ones, this may lead to
the misinterpretation of local linguistic and cultural outcomes. In the face of this dilemma, national
governments can adopt a bilingual publication policy, encouraging the publication of academic
papers in both English and the native language. This approach can overcome the limitations of
disseminating new knowledge in a single language, satisfying the needs of domestic citizens while
also enabling their own academic achievements to go abroad and join the process of
internationalization.

4. Conclusion

In summary, from a global perspective, research in applied linguistics enables countries to stride
toward the international arena in terms of cultural dissemination and academia. However, there are
still many issues hindering the localized enhancement and development of applied linguistics in
various international analyses and studies of applied linguistics. Relevant institutions and scholars
should, bearing the social responsibility, select appropriate strategies to address various problems in

69



applied linguistics research, thereby promoting the internationalization of the national social science
academia and, at the same time, fostering localized development.
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AN EXPLORATION OF PRACTICAL APPROACHES
TO PROJECT - BASED LEARNING IN PRIMARY SCHOOL CHINESE
LANGUAGE READING INSTRUCTION

Annotation

In primary school Chinese language reading instruction, project - based learning—as a student -
centered, inquiry - based teaching model—serves as a vital pathway to overcoming the limitations
of traditional reading instruction, enhancing teaching effectiveness, and cultivating students’
comprehensive literacy. Primary school Chinese reading instruction bears the core responsibility of
cultivating students’ reading abilities, accumulating linguistic materials, and nurturing humanistic
sensibilities. However, current reading instruction often suffers from issues such as fragmentation,
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formalism, and passive student participation, making it difficult to meet the needs of students’
comprehensive development.
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Pathway research.

Project - based learning is driven by real - world project problems and emphasizes guiding
students’ collaboration, communication, and exploratory thinking. It is a practical and
comprehensive learning approach that focuses on enhancing students’ practical skills and
cultivating their logical thinking abilities. Many scholars regard it as one of the pathways to
fostering students’ core competencies. The innovation of the Compulsory Education Chinese
Language Curriculum Standards (2022 Edition) lies in establishing a new curriculum framework
centered on Chinese language core competencies through the construction of learning task clusters.
The 2022 edition of the Compulsory Education Curriculum Framework explicitly states the need to
strengthen teaching reforms, emphasize subject - specific practice, and enable students to improve
their ability to apply comprehensive knowledge to solve problems in real - world contexts. [1]
These national documents all indicate that project - based learning can transform traditional
teaching and learning models, foster students’ problem - solving abilities, and ultimately cultivate
their core competencies.[2]

1. The Significance of Project - Based Learning in Primary School Chinese Language
Reading Instruction

1.1 Stimulating Students’ Initiative in Reading and Cultivating Good Reading Habits

The 2022 edition of the new curriculum standards explicitly states that project - based learning
should center on reading texts, using motivating tasks to guide students toward in - depth analysis,
collaborative inquiry, and creative output, thereby breaking away from traditional fragmented
reading patterns. Primary school students are at a stage of development characterized by strong
curiosity and a willingness to engage in hands - on activities. However, traditional reading
instruction often relies on a one - sided “teacher - centered, student - listening” model, which can
easily lead to boredom and fail to spark students’ interest in reading.

1.2 Optimizing Reading Instruction Models to Enhance Overall Teaching Effectiveness

Traditional primary school Chinese reading instruction typically adopts a fragmented approach,
emphasizing knowledge transmission while neglecting the cultivation of students’ abilities.
Through the complete implementation process of projects, we systematically optimize every aspect
of reading instruction, making it more systematic, practical, and targeted, thereby effectively
addressing the pain points and challenges of traditional reading instruction.

At the same time, project - based learning emphasizes addressing the learning needs of students
at different levels, providing every student with opportunities to engage in inquiry and showcase
their abilities. This allows students to grow through independent exploration and collaborative
exchange, enhancing their reading skills, expressive abilities, and overall literacy, thereby driving
the overall improvement of primary school Chinese language reading instruction.

2. The Current Status of Project - Based Learning in Primary School Chinese Language
Reading Instruction

2.1 Scope of Application Is Gradually Expanding, but Distribution Across Grade Levels Is
Uneven

Currently, project - based learning has gradually entered primary school Chinese language
reading classrooms. Most urban primary schools and high - quality schools have actively
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implemented related teaching practices, making it an important form of driving innovation in
reading instruction. However, from an overall perspective, there are significant disparities across
grade levels.

However, some schools lack sufficient resources and fail to provide teachers with effective
support in the form of resources and policies. Consequently, teachers encounter obstacles when
designing scenarios and struggle to create authentic learning environments. [2] The adoption rate of
project - based learning is far lower in rural areas than in high - quality urban elementary schools,
making it difficult to achieve balanced development.

2.2 Application formats are becoming more diverse, but relevance and depth remain
insufficient

Project - based whole - book reading activities rely on the design of driving questions. An
effective driving question not only sparks students’ curiosity and activates their intrinsic motivation
to learn but also guides them to explore deeply, continuously uncovering the deeper meanings and
complexities of the issue, thereby significantly enhancing learning engagement and depth of
understanding.

Currently, the application of project - based learning in reading instruction has expanded from
simple project presentations to include various forms such as skit production, thematic inquiry, text
adaptation, and group debate competitions, which have to some extent stimulated students’ interest
in participation. However, a deeper analysis reveals that most project designs remain superficial,
lack sufficient alignment with the reading texts, and fail to design driving tasks that closely focus on
the core content, key points, and difficulties of the texts, resulting in a phenomenon of
“emphasizing form over content.” This fails to fully leverage the core strengths of project - based
learning—namely, “independent inquiry and collaborative exchange”—making it difficult to guide
students toward deep reading and to enhance their critical thinking skills and humanistic literacy.

2.3 Teachers’ Awareness Is Gradually Improving, but Professional Competence Remains
Lacking

With the implementation of the 2022 curriculum standards, most elementary Chinese language
teachers have recognized the significance of project - based learning in enhancing the effectiveness
of reading instruction and stimulating student interest, and are willing to actively integrate it into
their teaching. However, practical results indicate significant gaps in teachers’ professional
competence.

2.4 Initial Results Are Emerging, but the Evaluation System Remains Incomplete

Through practical exploration, the application of project - based learning in elementary school
Chinese reading instruction has achieved preliminary results. Most students have seen
improvements in their reading interest, collaborative skills, and expressive abilities, gradually
shifting from passive to active reading, and the enjoyment of reading instruction has significantly
increased. However, the supporting evaluation system remains incomplete, with a single - source
evaluation approach. In teaching, the primary evaluator is the teacher, while students only passively
participate in the evaluation process, and the role of parents in the evaluation process is negligible.
[2] The evaluation focuses primarily on the quality of project outcomes, with insufficient attention
paid to the extent to which students’ reading abilities, investigative skills, and innovative thinking
have improved.
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3. Strategies for Implementing Project - Based Learning in Primary School Chinese
Language Reading Instruction

3.1 Addressing Differences Across Grade Levels to Promote Balanced Development

The 2022 edition of the new curriculum standards states that developmental learning task
clusters aim to guide students in Chinese language practice activities to perceive literary works
through reading, listening, and observation, thereby cultivating reading habits and developing
critical thinking skills.

In the first stage, the focus can be on engaging and life - relevant projects that integrate
foundational tasks such as character recognition and reading aloud. Additionally, for homework
assignments, students can be asked to design a hand - drawn newsletter, encouraging them to
independently explore the seed - dispersal methods of their favorite plants and expand their
knowledge. By the second stage, students’ thinking abilities and cognitive characteristics have
improved. The third stage should focus on in - depth inquiry and comprehensive application,
incorporating projects such as thematic research and text adaptation to cultivate students’ critical
thinking skills.

3.2 Focus on Textual Core, Deepen Project Design

In primary school Chinese reading instruction, the application of project - based learning must
adhere to the “text - first” principle. All project designs must closely align with the core content,
key points, difficulties, and humanistic implications of the reading text. Teachers should design
targeted, driving questions to ensure that project exploration revolves around the text, avoiding
“projects detached from the text,” and ensuring that project design is highly aligned with reading
instructional objectives.

Teachers can establish the project theme as “Building a Civilized Class, Creating a Beautiful
Campus,” clearly defining the project objectives—to enhance oral expression and collaborative
inquiry skills, foster an awareness of rules and a sense of collective responsibility, and integrate
moral education. [3] Finally, with students taking the lead and teachers providing guidance, ensure
that every student participates in discussions and collaborative inquiry.

3.3 Strengthening Teacher Training to Address Professional Gaps

Teachers are the core force driving the implementation of project - based learning. Strengthening
their professional development and addressing professional gaps are key to improving the quality
of project - based learning. Schools can adopt a multi - pronged approach to strengthen teacher
professional development and empower the implementation of project - based learning. On one
hand, systematic specialized training should be conducted, focusing on the core concepts,
implementation processes, design strategies, and classroom guidance of project - based learning.

On the other hand, schools should establish regular professional development platforms to
organize activities such as collective lesson planning, lesson refinement workshops, and experience
- sharing sessions. This provides specific guidance in project design, classroom management, and
assessment implementation, helping junior teachers rapidly improve their project implementation
skills, address professional gaps, and comprehensively enhance the overall capacity of all teachers
to conduct project - based teaching.

3.4 Refining the Evaluation System to Balance Process and Outcomes

The presentation of student work does not mark the end of the project - based learning process;
teachers must conduct final evaluations and provide feedback based on this presentation.
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Evaluation in project - based learning differs from traditional teaching evaluation in that it focuses
on the overall progress and content of the project as a process.

In addition, the evaluation feedback mechanism must be optimized to ensure the timeliness and
effectiveness of evaluation results. Educational evaluation should not only measure students’
learning outcomes but also specifically identify their strengths and weaknesses, providing concrete
and actionable suggestions for improvement.

Conclusion

In project - based learning, students no longer passively receive knowledge but actively explore
and solve problems as active participants. By personally engaging in project design,
implementation, and presentation of outcomes, students gain a deep appreciation for the practical
value of knowledge, thereby stimulating their intrinsic motivation to learn. This ensures that project
- based learning truly serves to enhance students’ reading abilities and comprehensive
competencies, achieving the core objective of primary Chinese language reading instruction.
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APPLICATION STRATEGIES OF ARTIFICIAL INTELLIGENCE TECHNOLOGY
IN KINDERGARTEN GAME - BASED TEACHING

Abstract

Gamified teaching is the main model of kindergarten education, and artificial intelligence (Al)
technology has injected innovative vitality into it. Based on the theoretical support of the "Guide to
Learning and Development for Children Aged 3 - 6", this study systematically analyzes the
application status and strategies of Al technology in kindergarten game - based teaching. The
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findings reveal that Al technology reconstructs the teaching ecosystem through three pathways:
intelligent game design, personalized learning support, and teacher assistance tools, thereby
stimulating children's learning interest, supporting personalized development, and deepening home
- school collaboration. However, challenges such as insufficient technology adaptation, lack of
privacy protection, and difficulties in teacher role transformation remain to be addressed. In the
future, the principle of "education - oriented, technology - assisted" should be upheld, Al tools
should be adapted for young children, and a new human - machine collaborative teacher - child
relationship should be constructed.

Keywords

artificial intelligence (Al); kindergarten; game - based teaching; application strategies;
personalized learning

L. INTRODUCTION

(1) Research Background and Theoretical Foundation

With the deepening advancement of digital transformation in education, artificial intelligence
technology is penetrating the field of education at an unprecedented speed. According to the "2023
National Education Informatization Development Report" by the Ministry of Education, 32 % of
kindergartens nationwide have introduced Al - assisted tools. Meanwhile, the "Early Childhood
Education Law of the People's Republic of China" further emphasizes the core position of play as
the fundamental activity in kindergartens [16]. In the Education Informatization 2.0 era, Al
technology, with its technological advantages in data processing, intelligent interaction, and
scenario simulation, can effectively solve the problems of monotonous resources and coarse
guidance in traditional game - based teaching [2].

Game - based teaching is not simply "teaching plus games"; rather, it is a teaching model that
uses games as the carrier, deeply integrating educational goals and content with the fun and
interactivity of games [13]. Its core characteristics include autonomy, fun, and integration. From the
perspective of theoretical foundations, Piaget's theory of cognitive development points out that
children aged 2 - 7 are in the preoperational stage and need to construct knowledge through
interaction with actions, perceptions, and concrete objects [3]. Vygotsky's "zone of proximal
development" theory emphasizes that games can create a "scaffolding" environment [26]. Froebel
was the first to systematically propose that play is the "inner instinct expression" of young children
[13].

(2) Research Significance and Methods

Currently, there is no systematic practical summary on how to use Al tools to precisely align
with children's psychological needs and create highly immersive "childlike classrooms" [14]. This
study aims to systematically analyze the application status and strategies of Al technology, identify
problems and challenges, and propose optimization suggestions. The study adopts a combination of
literature analysis and case study methods, selecting "smart kindergarten" practice cases from
Zhejiang, Henan, Guangdong, and other regions for in - depth analysis.

II. RESULTS

(1) Current Application Status of Al Technology

In terms of intelligent observation and assessment systems, Al technology has effectively solved
the pain point of traditional "fragmented manual recording." Most kindergartens have introduced
Al observation systems that can automatically capture behavioral data of children during play

75



through smart cameras, sound sensors, and other devices, generating visual reports through
algorithms [8]. Taking the Wangtong Kindergarten Education Group in Haishu District, Ningbo
City, as an example, the Al platform can generate weekly reports, monthly reports, and children's
growth portfolios, helping teachers provide targeted support for children's development through big
data analysis [21].

In terms of intelligent teaching resources and interactive devices, Al plays the role of "resource
matcher" and "interactive guide" in teaching activities. Al teaching resource platforms can
automatically push adaptive resources and generate interactive courseware matching children's
cognitive levels based on themes set by teachers [23]. Educational robots, Al interactive
whiteboards, and other devices have become "auxiliary playmates" in classrooms, cultivating
children's language and social skills through humanized interaction [11].

In terms of home - school collaboration and digital management, Al has built a "transparent and
lightweight" communication bridge. The system can automatically generate reports on children's
participation in daily teaching activities and highlights of development, synchronously pushing
them to parents [28]. The "Future Children's Digital Cockpit" at Kaiyue Kindergarten in Xiaoshan
District, Hangzhou, can achieve functions such as safety management, logistics resource allocation,
and intelligent evaluation [15].

(2) Application Strategies of Al Technology

In terms of intelligent game design strategies, intelligent games should be designed with a focus
on combining educational value with fun. Using Al technology, games can automatically adjust
difficulty based on children's operational behavior [28]. Intelligent voice assistants can guide
children to think and express at appropriate times, allowing simple block - building games to
evolve into stories full of fantasy colors [24].

In terms of personalized learning support strategies, Al systems can collect children's learning
data, analyze learning habits and preferences, and formulate personalized learning paths [22]. The
"21 - Day Smart Reading" program at a kindergarten in Jinhua City adopted the "3+2+1" book
recommendation model, with a 98.5 % improvement rate in reading interest among participating
children [24].

In terms of teacher assistance tool application strategies, Al has significantly reduced teachers'
"non - teaching workload" — from an average of 1 - 2 hours per day to within 30 minutes,
allowing teachers to invest more energy in "warm educational interactions" [2]. Functions such as
regional trajectory maps and teacher profiles help teachers understand children's interests and
improve observation skills [23].

(3) Existing Problems and Challenges

In terms of insufficient technology adaptation, some Al tools exhibit obvious "adult - oriented
thinking," overemphasizing "quantitative indicators," which violates the principle of children
"learning through play" [28]. Children's prolonged exposure to electronic screens may weaken their
concentration and perceptual abilities. Some kindergartens with limited funding face pressure on
equipment procurement, and elderly teachers are prone to feelings of difficulty [20].

In terms of lack of privacy protection mechanisms, Al systems collect a large amount of
children's data, including learning behaviors, images, voice data, and other sensitive information,
making privacy protection an urgent issue to address [16]. Kindergartens need to establish strict
data protection policies to ensure the security of children's data.
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In terms of difficulties in teacher role transformation, the application of Al has changed the
teacher's role. However, some teachers overly rely on Al - generated lesson plans, neglecting the
need to adjust teaching strategies based on children's real - time responses, leading to "mechanical”
classroom interactions [25]. A kindergarten in Xiaoshan District, Hangzhou, has established an "Al
Complaint Day" mechanism to avoid the alienation of technology used "for the sake of using it"
[13].

III. CONCLUSIONS AND RECOMMENDATIONS

(1) Summary of Research Findings

First, Al technology reconstructs the teaching ecosystem through three pathways, achieving
effective stimulation of children's learning interest, strong support for personalized development,
and deep expansion of home - school collaboration. Practical data shows that after introducing Al
interactive courseware, children's classroom participation increased by an average of 25 %, and
teachers' non - teaching time was significantly reduced [16].

Second, the current Al application still faces challenges including insufficient technology
adaptation, lack of privacy protection, and difficulties in teacher role transformation.

Third, "education - oriented, technology - assisted" should become the fundamental principle.
The core value of Al lies in "amplifying teachers' educational influence," allowing teachers to
return to their primary duties of "observing children, understanding children, and guiding children"
[3].

(2) Application Recommendations

Promote the adaptation of Al tools for young children. Simplify operation interfaces; adjust
evaluation dimensions, adding qualitative evaluation content such as "social skills" and "creativity";
control single Al usage time, adhering to the principle of moderation.

Build a new human - machine collaborative teacher - child relationship. Clarify the boundary of
"teacher - led, Al - assisted": the design of teaching activities and timely responses to children's
emotions still rely on teachers' educational wisdom [26].

Establish comprehensive privacy protection mechanisms. Clearly define the scope, purpose, and
storage period of data collection; establish data encryption and access control mechanisms, and
anonymize children's data.

Strengthen teachers' technology training and professional development. Establish an "Al +
teacher" collaborative training mechanism to help teachers master Al tool usage methods while not
losing the educational original intention of "nurturing with the heart."

(3) Future Outlook

Looking ahead, the application of Al in kindergarten game - based teaching will show three
major trends: First, the standardization and normalization of technology application. It is estimated
that by 2028, the country will establish unified metadata standards for preschool education digital
resources [14]. Second, the deep evolution toward "gamification, contextualization, and
integration." With VR and AR technology, immersive learning environments will be created [22].
Third, the construction of a digital closed loop for home - school - community collaboration,
achieving the beautiful vision of "technology for good, education for warmth" [27].

In conclusion, artificial intelligence technology has injected new vitality into kindergarten game
- based teaching. However, technology application should always return to the starting point of
children's development, adhering to the essential value of play and hands - on operation.
Establishing a human - machine collaborative relationship will promote the intelligent development
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of preschool education, protecting children's innocent childhood experience in an intelligent
environment.
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A VIRTUAL TEACHING AND RESEARCH ACTIVITY MODEL BASED
ON FIRST - CLASS COURSES

Abstract

Virtual teaching and research activities often suffer from fragmentation and insufficient
transformation into practice. Taking the construction of "First - Class Courses" as an application
scenario and basing it on Group Dynamics Theory, Social Exchange Theory, and Social Learning
Theory, this paper proposes a virtual teaching and research activity model. This model includes a
three - level organizational division of labor (leading group, teaching support group, and support /
service group), four cyclic iteration modules (syllabus revision, textbook development, activity
design, and evaluation optimization), and a six - step closed - loop process (cloud - based study,
thematic discussion, teaching practice, achievement summary, evaluation feedback, and iterative
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optimization). This model forms a standardized, replicable implementation framework that can
provide a practical path for improving the quality and efficiency of virtual teaching and research in
universities.

Keywords

Virtual teaching and research; activity model; first - class courses; education digitalization,
collaborative teaching and research

I. Introduction

Virtual teaching and research activities have become an important form of professional
development for collaborative university teachers in the context of education digitalization.
However, existing virtual teaching and research practices generally face three dilemmas:

Activities are fragmented, with a lack of organic connection between segments.

The boundaries of rights and responsibilities among members are blurred, and the collaborative
mechanism is unstable.

The transformation path of teaching and research achievements into classroom practice is
unclear, making it difficult to form a mechanism for continuous improvement.

The "Opinions on Accelerating the Promotion of Education Digitalization" issued by nine
departments, including the Ministry of Education, have incorporated digital literacy into the teacher
education curriculum system, providing a capability foundation for the standardized development
of virtual teaching and researchl.

Existing studies mostly focus on the organizational construction of virtual teaching and research
rooms or the improvement of teachers' digital literacy, but few provide an operable and replicable
model for virtual teaching and research activities. Existing achievements mostly remain at the level
of theoretical discussion or case descriptions. Therefore, this paper takes the construction of First -
Class Courses as the application context, introduces Group Dynamics Theory, Social Exchange
Theory, and Social Learning Theory, and constructs a virtual teaching and research activity model
with a clear structure, closed - loop process, and functional coupling. This paper is a conceptual
design study, aiming to provide a theoretical basis and practical framework for the standardized
operation and quality improvement of virtual teaching and research in universities.

II. Theoretical Basis

(T) Group Dynamics Theory

Group Dynamics Theory emphasizes that group performance depends on role clarity, interaction
rules, and group cohesion2. Accordingly, this model:

Designs a three - level division of labor (leading group, teaching support group, support group)
to clarify the boundaries of rights and responsibilities for each member, solving the problem of
blurred responsibilities.

Establishes standardized online interaction processes to compensate for the uncertainty of virtual
communication via institutional design.

Sets up periodic collaborative tasks and team social activities to enhance the sense of belonging
and collaboration efficiency of cross - school members.

(1) Social Exchange Theory

Social Exchange Theory posits that the sustainability of collaborative behavior stems from equal
and reciprocal resource exchange3. Accordingly, this model:
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Builds a platform for the co - construction and sharing of cross - school teaching and research
resources, clarifying the exchange rules for knowledge, experience, technology, and other
resources.

Establishes reciprocal feedback and value recognition mechanisms for teaching and research
achievements to solve problems of scattered resources and insufficient motivation for participation,
providing long - term incentives for the model's operation.

(1) Social Learning Theory

Social Learning Theory points out that the improvement of learning efficacy stems from the
organic combination of high - quality demonstration, interactive discussion, and practical
reflection4. Accordingly, this model:

Sets up core links such as demonstrations by master teachers, case discussions, lesson polishing,
and achievement reflection.

Builds a digital platform for cross - school learning and exchange, promoting teaching and
research members to collaboratively improve teaching capabilities through observation, interaction,
and practice, solving the dilemmas of superficial learning experience and insufficient
transformation into practice.

III. Construction of the Virtual Teaching and Research Activity Model

(I) Model Construction Principles

This model follows five design principles:

Goal - oriented: All activities revolve around "improving information - based teaching
capabilities and cultivating teachers' digital literacy".

Closed - loop system: Forms a complete chain of "activity design - implementation - evaluation
feedback - iterative optimization".

Clear rights and responsibilities: Scientifically divides the roles, tasks, and work boundaries of
all participating subjects.

Standardized processes: Relies on the virtual teaching and research platform and supporting
rules to ensure clear operational standards and responsible subjects for each link.

Generalizability: Adopts standardized and modular design to adapt to the virtual teaching and
research needs of different universities and disciplines.

(I) Model Core Elements

This model consists of five core elements, as shown in Figure 1.

Figure 1. Virtual Teaching and Research Activity Model Diagram
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Teaching and Research Resources: The underlying guarantee for operation, including the virtual
teaching and research platform (providing technical support and space) and rules (regulating
processes, behaviors, standards, and incentives).

Teaching and Research Goals: The value guide, determining the core direction of "improving
information - based teaching capabilities and cultivating teachers' digital literacy".

Teaching and Research Members: Divided into three functional groups:

Leading Group: Course leads and core backbone teachers (overall design and planning).

Teaching Support Group: Subject masters, liaisons, and frontline teachers (implementation and
peer support).

Support Group: University - level service personnel (technical, resource, and logistical support).

Activity Modules: Four cyclic iteration modules:

Syllabus Revision: Dynamically updates course syllabus based on results.

Textbook Development: Optimizes supporting resources.

Activity Design: Focuses on classroom activities and evaluation methods.

Evaluation Optimization: Constructs a multi - dimensional evaluation system to form closed -
loop feedback.

(1IT) Model Implementation Process

The implementation is divided into three stages:

Initiation and Preparation: The support group prepares the platform; the leading group publishes
rules, selects members, and holds a kick - off meeting to establish consensus.

Implementation of Core Activities: Progresses in four steps:

Step 1: Cloud - based Study: Weekly online training on theory and tools to build foundations.

Step 2: Thematic Discussion: Structured online exchange using a flipped discussion mechanism
to form optimization plans.

Step 3: Teaching Practice: Frontline teachers verify designs in real classrooms, focusing on
feasibility and student engagement.

Step 4: Achievement Summary: Creation of structured reports detailing conclusions and
improvements for the next round.

Evaluation and Optimization: The leading group evaluates outcomes based on four dimensions:
process standardization, quality of results, teaching practice effect, and teacher capability
improvement. Feedback reports guide targeted adjustments to modules and processes for the next
iteration.

IV. Conclusion

This paper proposes a virtual teaching and research activity model based on first - class courses.
By integrating Group Dynamics, Social Exchange, and Social Learning theories, it establishes a
structured, operable, and replicable framework. As a conceptual design, future research will involve
pilot implementations on 3 - 5 first - class courses to empirically verify the model, optimize the
evaluation index system, and explore online - offline integration.
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THE IMPACT OF AUTHORITARIAN FAMILY PARENTING STYLE
ON ADOLESCENT AGGRESSIVE BEHAVIOR:
A CENTERED PERSPECTIVE ON ATTACHMENT THEORY

Abstract

Using attachment theory, this paper examines how authoritarian parenting fosters insecure
attachment (avoidant, resistant, disorganized), impairing emotional regulation and social
interactions, thus prompting adolescent aggression. Specifically, insecure attachment hampers
personality development, weakens family behavioral control, and perpetuates aggression through
intergenerational transmission. Proposed interventions include fostering secure attachment,
establishing family - social collaborative systems, and breaking transmission cycles, offering a
theoretical basis for prevention and correction.

Keywords

Attachment Theory; Authoritarian Family Parenting Style; Adolescent Aggressive Behavior;
Insecure Attachment; Intergenerational Transmission

Adolescent aggressive behavior—verbal, physical, or relational—is non - adaptive and harms
others. It arises from family, psychological, and social factors. Authoritarian parenting (high
control, low warmth) enforces rigid rules and punishment but ignores emotional needs, fostering
insecure parent - child attachment. Attachment theory holds that early attachment underpins
emotional regulation, interpersonal skills, and behavior. How does insecure attachment under
authoritarian parenting drive aggression? Addressing this is practically important for optimizing
parenting and intervention, and theoretically enriches developmental psychology while offering a
pathway for adolescent mental health protection.
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I. The Core Framework of Attachment Theory

(A) Origin and Development of Attachment Theory

Bowlby (1969) defined attachment as a survival - based emotional bond between infant and
caregiver. Secure attachment provides a secure base for exploration, while insecure attachment may
cause emotional and behavioral problems. From the 1980s, research expanded to adolescents and
adults. Hazan and Shaver applied the theory to romantic relationships, showing attachment styles
influence trust and conflict resolution.

(B) Classification and Characteristics of Attachment Styles

Ainsworth’s Strange Situation defines secure attachment: nurtured by responsive care, children
rely on caregivers for comfort and exploration, growing into emotionally expressive, socially
competent adults with sound mental health. Insecure attachment stems from erratic, neglectful or
harsh parenting, split into avoidant, resistant and disorganized subtypes marked by emotional
detachment, volatility and disoriented behaviors respectively. Though an adaptive survival
response, it can be revised via early intervention and self - reflection. Bowlby’s internal working
model holds early attachment shapes lasting beliefs about self - worth and others’ reliability,
shaping lifelong relationships and passing across generations.

II. Aggressive Behavior

Aggression is intentional physical or verbal behavior that harms others and violates social
norms. As social awareness grows, adolescent aggression and school bullying have drawn
increasing concern. Such behavior not only causes physical injury but also seriously damages
mental health. Aggression tends to peak in adolescence and, if unaddressed, may lead to future
delinquency. Thus, exploring its influencing factors is critically important.

III. Characteristics of the Authoritarian Family Parenting Style and Its Construction of
Attachment Relationships

(A) Core Characteristics of the Authoritarian Style

Authoritarian parenting is defined by "control - rejection":Absolute rules— Rigid, non -
negotiable demands (e.g., top grades, restricted friendships), requiring unquestioning
obedience.Punishment - oriented— Maintaining authority via scolding, corporal punishment, or
deprivation, rather than communication. Emotional neglect— Dismissing the child's emotions (e.g.,
anxiety, grievance) with responses like "Stop crying, it's nothing."

(B) How the Authoritarian Style Shapes Insecure Attachment

Parents impose control under the guise of care and invalidate children’s emotions, break
commitments arbitrarily, and hold absolute authority without equal dialogue, suppressing kids’
feelings, ruining trust and triggering all forms of insecure attachment.

IV. Pathways from Authoritarian Style to Adolescent Aggressive Behavior via
Attachment Theory

(A) Pathway One: Insecure Attachment Hinders Personality Development and Promotes
Aggression

Authoritarian households” long - term stress and emotional neglect distort adolescents’
personalities, making them either overtly aggressive or inwardly resentful and prone to violent
outbursts. Deprived of emotional support, they misread social signals and struggle with peer
relationships. Barrett and Holmes note insecure attachment cultivates defensive traits, leading teens
to perceive neutral situations as threats and lash out due to distrust of caregivers.
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(B) Pathway Two: Loss of Attachment Weakens Family Control and Reduces Inhibition of
Aggression

From Hirschi’s Social Control Theory, strong parental bonds curb aggression. Authoritarian
parenting breaks such bonds, breeding fear and alienation. Teens lose moral restraint, seek
belonging in risky groups and easily yield to violent peer influence.(C) Pathway Three:
Intergenerational Transmission of Insecure Attachment Increases Aggression Risk Van LJzendoorn
identifies intergenerational transmission of aggression and insecure attachment, backed by Xu’s
research linking harsh parenting to impaired impulse control.

V. Mitigation Strategies for Adolescent Aggressive Behavior Influenced by Authoritarian
Style

(A) Building Secure Parent - Child Attachment: Parenting Transformation from "Control" to
"Connection"

1. Establishing an Emotionally Responsive Family Environment

Accept emotional expression— Parents should respond empathically, e.g., "I know you're
angry—tell me what happened," rather than criticizing the child for losing temper.Set flexible
rules— Involve children in rule - making (e.g., negotiating screen time) to foster internal
commitment and reduce rebellious aggression.

2. Strengthening Parent - Child Interaction Quality

Dedicated time— Spend 30 minutes daily on non - judgmental conversation, listening attentively
to the child's school life beyond grades and discipline.Joint activities— Rebuild trust through shared
activities like sports or travel. Research shows families with at least three joint activities weekly see
a 47 % reduction in adolescent aggression.

(B) Establishing a Family - School - Community Collaborative Intervention System

1. Family Level: Creating a Warm, Intimate Environment

Offer responsive emotional support, adopt balanced authoritative parenting with negotiated
rules, and hold regular sincere casual exchanges to rebuild trust, secure children’s sense of safety
and curb aggressive behaviors.

2. School Level: Screening and Attachment Repair

Attachment assessment— Use tools like PARQ to screen insecurely attached adolescents and
maintain records.Social skills training— Offer emotion management groups with role - playing and
conflict simulation, teaching non - violent communication (e.g., "I" statements).Neurobehavioral
indicators— Use the Facial Expression Recognition Task (FERT) with eye - tracking to detect
emotion perception biases linked to aggression.

3. Community Level: Building Supportive Networks

Provide parenting workshops and teen peer support groups, and build a multi - professional
service team integrating social workers, psychologists and lawyers to jointly fix attachment issues
and address domestic violence.

(C) Blocking the Intergenerational Transmission of Insecure Attachment

1. Adult Attachment Intervention

Attachment assessment— Use the Adult Attachment Interview (AAI) to identify parents'
insecure patterns: avoidant parents need emotional expression training; resistant parents need
conflict resolution skills.Cognitive intervention— Help parents recognize links between their
parenting and family - of - origin experiences. Use Narrative Therapy to reconstruct negative
attachment memories, preventing trauma transmission to children.
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2. Preventive Attachment Cultivation

Infancy— Provide secure attachment guidance for newborns (e.g., prompt responses to crying,
consistent caregivers) to reduce early insecure attachment risk.Adolescence— Offer "parent - child
power balance" training for parents of 12-15 year olds, guiding gradual transition toward
democratic parenting and reduced authoritarian control.

(B) Legal and Policy Safeguards: Curbing Violent Parenting Practices

1. Improving Domestic Violence Intervention Mechanisms

Mandatory reporting— Require schools and community workers to report suspected violent
parenting, overcoming cultural reluctance to disclose.Judicial standards— Include persistent
emotional neglect under the Anti - Domestic Violence Law; mandate compulsory family education
guidance for repeat offenders.

2. Establishing a Graded Punishment and Support System

Implement tiered intervention: for minor first - time cases, civil affairs departments issue
guidance suggestions urging improved parenting. For cases involving psychological or physical
harm, judicial authorities may issue protection orders, restrict contact, and require 3—6 months of
parent - child communication and emotion management training. Establish a special fund to
provide psychological counseling and academic support for affected adolescents.

3. Promoting Legal Enforcement and Social Synergy

Strengthen coordination among public security, education, and civil affairs through an
information - sharing platform. Integrate anti - violent parenting education into school mental
health curricula, teaching adolescents to identify unhealthy patterns and self - protection strategies.
Encourage social organizations to offer online reporting and free counseling, creating a
comprehensive protection network.

4. Strengthening Legal Publicity and Cultural Guidance

Use new media (videos, comics) to expose the harms of violent parenting and correct traditional
beliefs like "spare the rod, spoil the child." Gradually shift societal acceptance of violent discipline,
fostering a culture that values children's rights and fundamentally reducing violent parenting
practices.

VI. Conclusion

High - control, low - warmth authoritarian parenting breaks secure attachment and breeds
adolescent aggression via personality distortion, weakened family bonds and intergenerational
inheritance, backed by attachment and neuropsychological research linking insecure attachment to
impaired impulse control. Modern teen aggression covers overt and covert forms, arising from
intertwined biological, psychological and environmental factors. Suppressed emotions and
normalized hostility from harsh parenting create a vicious insecure attachment - aggression cycle.
Family, school and society should cooperate: families prioritize emotional communication, while
society builds integrated support, educational and legal systems to eliminate harmful parenting and
foster healthy youth development.
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Annotation

Primary mathematics cultivates knowledge, thinking and character in quality education.
However, its curriculum ideological and political teaching suffers from mismatched goals and
content, underdeveloped textbook resources and inappropriate classroom application. To solve
these problems, we need goal - oriented lesson planning, categorized ideological resources, teacher
training and comprehensive evaluation systems to improve moral education integration in math
classes.
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Curriculum ideological and political education is a key way to fulfill the task of fostering virtue
through education. The requirements of all - round education and the goals of the 2022 New
Curriculum Standards have established its important status in primary school mathematics
teaching.

1.Significance and Value of Curriculum Ideological and Political Education in Primary
School Mathematics

1.1Significance of Curriculum Ideological and Political Education in Primary School
Mathematics

Most social values that need to be established and sustained in society should be cultivated from
childhood. Therefore, all disciplines should undertake the responsibility of value guidance while
delivering knowledge, which is not exclusive to ideological and political courses but a fundamental
educational principle for all subjects. Primary school mathematics should respond to educational
requirements and form a collaborative educational effect with ideological and political courses, so
as to support the cultivation of well - developed socialist builders and successors with all - round
moral, intellectual, physical, aesthetic and labor literacy.

1.2Value of Curriculum Ideological and Political Education in Primary School
Mathematics

Primary mathematics curriculum ideology and politics has three key educational values.

First, it develops rationality and scientific attitudes. Teachers can guide students to reason and
verify rigorous basic mathematical knowledge to improve their scientific literacy.

Second, it imperceptibly implements moral and responsibility education. By using life scenarios,
mathematical history and practical cases, teachers cultivate students' awareness of integrity,
cooperation, innovation and responsibility.

Third, it inherits mathematical culture and strengthens national confidence. Introducing
mathematician stories and ancient Chinese mathematical achievements helps students appreciate
traditional wisdom and build cultural confidence.

2.Existing Problems in Ideological and Political Teaching of Primary School Mathematics

2.1 Disconnection Between Ideological and Political Objectives and Teaching Content

Primary mathematics cultivates knowledge, thinking and character in quality education.
However, its curriculum ideological and political teaching suffers from mismatched goals and
content, underdeveloped textbook resources and inappropriate classroom application. To solve
these problems, we need goal - oriented lesson planning, categorized ideological resources, teacher
training and comprehensive evaluation systems to improve moral education integration in math
classes.

2.2 Superficial Exploration of Ideological and Political Resources in Mathematics
Textbooks

First, teachers neglect hidden ideological and political resources in textbooks. Many regard
mathematics as purely logical and computational, only using obvious external materials while
ignoring inherent values like rigorous thinking and pragmatism. For instance, classes on basic angle
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recognition only cover knowledge points without fostering careful learning habits, making
curriculum ideology and politics superficial.

Second, ideological and political teaching is divorced from real life. Math value education
mostly adopts fabricated, outdated cases instead of students’ daily life. In statistics, analyzing
fictional data fails to develop rational data awareness; researching campus power and food waste
can better instill thrift and responsibility. Isolation from reality weakens students’ critical thinking
toward social data and events.

2.3 Improper Application of Ideological and Political Materials

First, ideological and political content is overly simplistic and repetitive. Repeated indoctrination
of common moral stories easily causes students’ psychological resistance. For example,
mechanically promoting traditional virtues through division teaching fails to establish logical
connection with mathematical knowledge. Students can only respond superficially without
internalizing moral values, thus weakening educational effectiveness.

Second, ideological and political materials exceed students’ cognitive level. In the teaching of
large numbers, using macroscopic economic indicators such as huge GDP data is beyond primary
students’ knowledge reserve and life experience. Students can only practice number reading
without understanding the connotation of national development, resulting in cognitive
disconnection and failed value guidance. Excessively profound materials turn ideological and
political education into passive acceptance and reduce educational effects.

2.4 Deficiencies in the Diversified Evaluation System Oriented by Ideological and Political
Education

First, evaluation methods are single. Current evaluation mainly relies on standardized tests and
summative assessment, focusing excessively on knowledge mastery while neglecting process
evaluation and performance evaluation. Teaching lacks diversified evaluation means such as
classroom observation, open practical tasks and project learning portfolios. The single evaluation
mode cannot comprehensively assess students’ logical thinking, exploratory spirit and
comprehensive literacy developed in mathematics learning.

Second, evaluation subjects are unitary. Teachers remain the dominant evaluators, while
students passively accept evaluation. Most schools lack systematic mechanisms including student
self - evaluation, peer evaluation and parental feedback. The single - subject evaluation limits the
objectivity of assessment and weakens the incentive, guiding and developmental functions of
educational evaluation.

3 Cause Analysis of Curriculum Ideological and Political Teaching in Primary School
Mathematics

3.1 Utilitarian Tendency of Teachers' Educational Value Orientation

Education aims to teach knowledge and cultivate people, and curriculum ideological and
political education serves students' all - round development. Yet excessive utilitarianism in current
teaching weakens the moral education function and hinders the achievement of value - oriented
goals.

Curriculum objectives guide teaching arrangement and assessment. Influenced by exam -
oriented education, teachers prioritize exam - related content and adopt rote memorization, turning
ideological and political goals into empty formalities. Pressures from primary school assessments,
single score - centered evaluation and parents’ obsession with grades make all teaching focus on
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test preparation, leaving little room for non - academic objectives like curriculum ideology and
politics.

3.2 Insufficient Teachers' Textbook Development Ability

Textbooks are the core support for primary school teaching and curriculum ideological and
political education. Ideological and political integration separated from textbooks tends to be
groundless. As static texts conforming to national ideology, textbooks cannot fully adapt to all
teachers, students and teaching scenarios. Therefore, teachers need the ability of textbook
development, that is, to deeply process and transform textbook knowledge into appropriate
teaching knowledge combined with learning situations and teaching needs. The presentation of
teaching content is based on teachers' understanding of textbooks, and differences in textbook
development ability lead to different transformation effects. Teachers with poor ability tend to have
shallow understanding of textbook content. In short, textbooks are the key to primary school
teaching, and teachers' textbook development ability determines the suitability of teaching content
and teaching quality to a certain extent.

3.3 Weak Teachers' Ability in Ideological and Political Teaching Design

Teachers are willing to carry out mathematics curriculum ideological and political education, yet
many lack relevant professional ability and systematic guidance. Improper and blind integration
leads to unsatisfactory teaching effects and deviates from educational goals.

Primary education requires teachers to have solid professional knowledge, qualified ideological
literacy and proficient teaching skills. Only in this way can they effectively explore textbook
resources and integrate ideological and political content into teaching appropriately.

3.4 Neglect of the Essential Attributes of Curriculum Ideological and Political Education

Much math teaching focuses only on knowledge cramming and drilling, neglecting logical
reasoning and critical thinking. Students prioritize exercises over in - depth understanding,
weakening math’s role in fostering rationality and scientific thinking.

It also lacks cultural infiltration and value guidance, overlooking traditional Chinese
mathematics. Students fail to link math with culture, missing chances to build national pride and a
sense of social responsibility.

4.Teaching Strategies to Improve the Effect of Curriculum Ideological and Political
Education in Primary School Mathematics

4.1 Carry out Teaching Practice Based on Established Teaching Objectives

Vague math curriculum ideological - political aims should be turned into concrete, measurable
ones combined with mathematical knowledge, thinking and real cases instead of empty slogans.
For instance, in the triangle side relationship class, guide students to verify conclusions through
experiments to cultivate scientific spirit, convenient for teaching design and evaluation.

These goals need to be truly implemented in class rather than merely written down. Clear
objectives coordinate teaching content, methods and assessment to realize value education.
Accurate targets are the core of math ideological and political teaching.

4.2 Explore Ideological and Political Resources in Primary School Mathematics Textbooks
and Integrate with Daily Life

Teachers should build ideological and political resource frameworks tailored to primary
mathematics. Math textbooks embed plentiful implicit educational resources, which need targeted
excavation rather than random use. In the RMB unit, teachers can combine currency learning with

90



activities like simulated shopping and pocket money planning to cultivate integrity, diligence and
rational consumption.

Besides, ideological and political teaching should connect closely with real life instead of
fabricated contexts. Assign practical math surveys such as household water use and campus food
waste statistics. By collecting data and proposing solutions, students develop data - driven thinking
and social responsibility. Observing daily life with mathematical thinking also boosts the effect of
value education.

4.3 Organize Special Training on Curriculum Ideological and Political Teaching

Organize special lectures on mathematics curriculum ideology and politics. Experts combine
new curriculum standards and real cases to teach methods of mining ideological elements and
setting goals, resolving teaching obstacles and boosting teachers' practical capabilities.

Launch relevant teaching design contests with expert reviews. Collect lesson plans and
classroom videos that organically blend value guidance with math knowledge. Judges conduct
multi - angle evaluations and summarize shareable practical experience for widespread use.

4.4 Establish a Diversified Evaluation System Guided by Ideological and Political
Education

Adopt diversified assessment methods suited to mathematics. Use classroom observation and
growth portfolios to track students’ teamwork, rigor and other qualities throughout learning,
making evaluation more targeted.

Introduce multiple evaluators: students complete self - assessment and peer review. Teachers
evaluate academic mastery together with ideological performance and offer encouraging feedback
to shape positive values.Integrate ideological and political elements naturally into mathematics to
achieve simultaneous knowledge teaching and moral education.Teachers should optimize
implementation strategies, strengthen home - school collaboration and teaching research, deepen
this integration and fulfill the core task of moral education.
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TEKTOJIOTMYECKHAI ITOJIX0/T A.A. FOT TAHOBA

AHHOTAMSA

B pabore mpencrasnen Tekronormueckuii moaxox A. A. bornmanosa, Oaszupyrommiics Ha
HOCTYJIaTe 0 HEOOXOIUMOCTH (hOPMHUPOBAHUS YIIPABIEHIECKOTO TPUEAUHCTBA (COLMyMa, e U
JFOTIEH).

Kiniouesbie ciioBa

TexTonoruyeckuii MOAXOM, COLMYM, IOIBIDKHOE PABHOBECHE, YIPABIIIOMINE IIPOLIECCHI,
KOMILIEKC, COLMAJIbHAs CHCTEMA

CoBpeMeHHasI COLIMOJIOTMYECKast HayKa IpEICTABIACTCS KpaliHe MHOTOMEPHBIM  I10JIEM
NPWIOXKEHHST  PA3HOHANPABJICHHBIX M COHANPABICHHBIX TI'yMAaHWTAPHBIX HHTCHILMH, 4TO
MIPEIOTIPENIEISET €¢ BHYTPEHHIOIO OPTaHM3ALIOHHYIO CIENU(UKY 1 aKaJeMUIECKYIO CTPYKTYpY.
AnpecHast HaPaBJICHHOCTh CErMEHTA COLMOJIOTMH YIIPABJICHHS, PEIONPEIENIIIA TTPAKTHYECKYIO
pean3yeMocTb ee OOIIETEOPETHIECKNX YCTAHOBOK, YTO MHOTOKPATHO IOBBIIIAET 3HAYMMOCTD
9TOH YacTH OOIIECOIMONIOTHMYECKOTO 3HAHWS. BaKHEHIIMM acHeKToM, OMpeersIBIINM
BOCHPUSTHE CYTH NPEIMETA COLMOJIOTHH YIIPaBIeHHs, Kak B Poccu, Tak 1 3a pyOexoM, craia ee
MeXVCIILTMHApHAs ipupoya [1, ¢. 12—13].

Iporiecc GpopMHUPOBAHKS COBETCKOM COIMOJIOTHH YIIPABJICHS OEPET CBOE HAYAIIO C TTOSBICHHS
COLMAITBHO - (punocodekux padbot Anekcanapa Anexcanaposuda bornanosa B komnre 1910 - x T,
COOTBETCTBYSI MOMEHTY BBIXOJIa B CBET KIIFOUEBBIX paboT mo «Bceoldmieil Teoprn yripaBieHus,
3QJI0XKUBIIMX OCHOBBI COLMATILHON KMOEpHETHKH [2]. 3aTeM CieqyeT MOIbITKA MOJICTYIUTBCS K
KOMIUICKCHOMY aHAJM3y TEOPUH COLHMAIBHOIO yIpaBlieHHs (B OCOOCHHOCTH, B €ro padore
«Texronorum», u3nanaou B 1920 - e r.) [3].

[pencraBurenu HayuHOM mKomel A. A. bormaHoBa MpHILIM K BBIBOLY O BBICOKOM YPOBHE
POJICTBA YNPABIEHYECKUX MPOLECCOB B COLMAIBHBIX M IPHPOJHBIX CHCTEMaX. JTH CHUCTEMbI
BCTYTAIOT B PA3HOIUIAHOBBIE B3aMMOOTHOIICHHUS HEHUTpaIbHOTO (B3aMMHO MHAM((EpeHTHOro),
KOHBEPIeHTHOTO WJIM JMBEPIeHTHOTO Xapakrepa. «TeKTONOTHdecKuii MOAXOM» ITO3BOJIMII
copMyIMPOBATH MJICIO OpraHM3aLMH (PA3BUTHSI) U I€30praHN3aIMH (Paciiazia) CIIOKHBIX CHCTEM,
PACKPBIBIIYIOCA B O0OOILEHHYIO 3MHCTEMOJIOTHYECKYI0 METOIOJIOTHIO, TIO3BOJIBIIYIO TITyOOKO
HCCIIEIOBATH YHUBEPCATBHBIE CTPYKTYPHBIE TUITBI U 3aKOHOMEPHOCT! YCTOHYMBOCTH M 9BOJIOINH
YIOPSIOYEHHBIX CHCTEM («KOMILIEKCOB») pa3IMYHbIX YPOBHEH OpraHM3aly Marepuu (0T
MOJIEKYJIIPHBIX /IO COLMATBHBIX). A. A. bormaHoB copMymMpoBaT IPUHIMIT B3aUMOICHCTBUS
Pa3IMYHBIX DJIEMEHTOB M IIOJICUCTEM MPUPOILI M COLMyMa Ha 0a3e 3aKOHOMEPHOCTEH
«IMHAMUYHOT0» WJIM «IIOJIBWJKHOTO PABHOBECHs (OCHOBBIBASACH HAa (DU3UKO - XHMMHUYECKOM
3akone Jle Illatense—bpayna), HEMHHYeMOro BO3HMKHOBEHHS «CHCTEMHBIX HPOTHBOPECUMID
(emuHCTBO M 6OPHOA MPOTUBOIIOIOKHOCTEH).
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TlonsTie «monBIXHOrO paBHOBeCH A. A. BOraaHoB IPeIIoKI paccMaTpUBaTh B KAUeCTBE
CTAlIMOHAPHOTO COCTOSHMSL OTKPBITOH cucteMbl. CoueTaHWe IMHAMUYECKMX M CTaTHYECKHX
XapaKTEePHCTHK PYKOBOJAIIIX MPOLIECCOB, TT0 €70 MHEHHIO, IETIAJI0 TIOTEHIMATBHO YIPABIIIEMOH
MO0y COLMAIbHYIO CHCTEMy TIpH YCJIOBMM JIOCTIDKEHHMs OanaHca ¥ yCTOWYMBOIO
B3aMMOZICHCTBUSI BCeX oOpasyronmx ee anemeHToB [4, c. 65]. B pamkax «Tekromorum»
TPEUIaranock OOBSICHTH CIIOKHOOPraHM30BaHHBIE H MHOI'OYPOBHEBBIE YIIPABIISIOLINE POLECCHI
B paMKax CHCTEM pAa3HOTO TIOpSIKA, AaleJUIMpyst K IpoLeccaM MHIpeccH  (BceoOmiei
B3aMMOCBSI3H), TPECCHH (KOOPIMHALS POLIECCOB B CHCTEMAX Pa3INIHOTO YPOBHS 1 TCHE3HCA) U
Jerpeccur (00yCIIOBIEHHOCTh M B3aHMHOE JIOTIONHEHHE COCTOSHUM CHCTEMBI M YIPABIISIEMOTO
obbekTa) [2, c. 132].

Lems «Texromormm» A. A. bormaHoBa cocTosiia B IUCKYCCHH C TIPEIEITBHO MEXaHUCTUYECKUM
Y aBTOPUTAPHBIM MMOHUMAHUEM COLMAILHOTO yrpasienus konuenuuii I'. @opupa u @. Teiinopa.
«Texronorus» 6a3upoBanach Ha MOCTYJIATE O HEOOXOAMMOCTH (POPMUPOBAHHUS YIIPABIICHYECKOTO
TPUCAMHCTBA (COIMyMa, WacH W jmoxei). MccnemoBarenio MpUHAMICKAT OfHA W3 TIEPBBIX B
HCTOPUM TIOTBITOK  AU(QEpeHINpoBaTh HAeH OPraHU3alMK  TPYJOBOH JESATENBHOCTH OT
(yHIaMEHTaJIBHOTO COLMAIBHOIO IIPOEKTUPOBAHMS, HENOJBJIACTHOIO JIMYHOCTH OT/IENIBHOIO
opranmsaropa. Takoe MpOeKTHPOBAHNE MOIJIO OBITh €CTECTBEHHBIM CICJCTBHEM HMPHUPOAHBIX 1
COILMAJIbHBIX 3aKOHOMepHOCTeH [2, ¢. 133].

Cucremoobpazyrommmm 1st « Tektorornm» A. A. boranoa ObUIO MOHSATHE «KOMITIEKCa», KaK
CTpyKTypupoBaHHOH cucteMbl [2, ¢. 130-131]. A. A. borgaHoB BBIBOIUT Ba)KHEHIIMI ISt
COLIMOJIOTMH YIIPABJICHHS! NPUHIIMIT OPraHNW3allMOHHOIO MEXaHM3Ma KOMIUIEKCOB. B ero pamkax
KITIOYEBOM YCTAHOBKOH TS TIOHUMAHMS (DYHKIIMOHMPOBAHKS STUX CHCTEM - KOMIUIEKCOB OBLIO
nornManre A. A. BormaHoOBBIM TOro, 9TO OHM MOTYT MPEBOCXOAUTH CyMMY CBOMX OTJIETBHBIX
3JIEMEHTOB I ke ObITh MEHbILIE COBOKYITHOCTH CBOMX COCTaBHBIX yacteil. C MOMOIIBIO IBYX
MEXaHM3MOB  ((POPMHPYIONIEr0 ¥ PETYIHPYIOIIET0) IPOUCXOAUT TPOLECC KOHBIOTAIHH,
BBIPDKCHHBII BHHIPECCUU WIIM K€ JIE3MHIPECCHH JIIOOOH CYMMBI TaKHMX COLMAIBHBIX HIIH
MEXaHUYECKHX KOMIUIEKCOB B3aMMOCBsi3ei. MHbIMU clIOBaMM, COBOKYITHBIE YCHIIMS OTIIEIIBHBIX
9TIEMEHTOB CHCTEMBI MOTYT OKa3aThCsl MEHee MPOIYKTHBHBIMU TIPH HAPYIICHUH I HEBEPHOM
IUIAHUPOBAaHUM KOMIUIEKCA B3aMMOCBSI3EH JaHHBIX EOUHMIL. OJIEMEHTbl OPraHM3alMOHHON
CHCTEeMBI MOTYT ObITh TIPEICTABICHBl B KayeCTBE CYMMbI COLMAIBHBIX MOTEHIMH WIH
AKTHBHOCTEH, XapakTep B3aMMOJCIHCTBHS MEKIy KOTOPBIMH OIPEACISIETCS XapaKTepoM
COIPOTHBJICHHIl, KOTOpble WM TIPUXOAWTCS MPEOJOJeBaTb B  IIPOLECCE  CHCTEMHOIO
B3aMMOJICHCTBIA [2].

A. A. borjaHoB moraran, 9ro Jr00as CIOKHOOPTAHW30BAaHHAS COIMATBHAS CHCTEMa CO
BPEMEHEM BBIXOIUT W3 PABHOBECHOI'O COCTOSIHUSA, TEpsisl 3aIlac IMPOYHOCTH. BHemmue (axropsl
KaTaJM3HUpPYIOT MPOIECC aHTarOHW3Ma BHYTPEHHUX AJIEMEHTOB (KOMIUIEKCOB - CHCTEM) MEXIY
co00M, YTO KadeCTBCHHO MEHSET CHUCTeMy. OJIEeMEHTHI (KOMIUIEKCHI) CHCTEMBI NPeOBIBAIOT B
COCTOSIHMH TIOKO$1 JIMIIIb OJIarojapst TOMy, 4TO KaXKIbIii M3 HUX OKAa3bIBAET YPABHOBEIIMBAIOLIEE
BO3/ICHICTBME Ha cocemHWe. JTW wyen ObUTM O3BydeHBI B pamkax [lepBoit Bcepoccmiickoit
koHpepenimu no HOT (1921 1) [2, 4].

HemuorouncnennsiM  mocienoBatessm = A. A, BormaHoBa ymanock  chopMysMpoBaTh
HaYaJbHBIA TIOCTYJIAT «IPUHIMIA SMEpPHKCHTHOCTH», ONPENEINTh YCIOBHS MOJUICP KaHHs
OaaHca ¥ CTAOWJIBHOCTU CHCTEMBI, MPOAHAIM3HUPOBATh (DAKTOPBI, OKA3BIBAIOIIME BIMSIHHEC Ha
MePEXOJl CUCTEMbI B HOBOE Ka4yeCTBO 07 BO3/EHCTBHEM BHYTPEHHHX IIPOLIECCOB M BHEIIHEH
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cpenpl. ViMu ObUT MPOBE/IGH aHAM3 MPUYMH BO3HUKHOBEHHS KPU3UCA M PEAYKIMH HEKOTOPBIX
COLIMAIBHBIX CHCTEM, 3aJI0’KEHBI OCHOBBI «COLMAIBHON KMOEPHETHKID, BBIBEACHbBI IPUHLIHIIbI
PeryJMpyIOIIEeH, YIpaBJIsoIeii U OpraHu3alliOHHON B3aUMOCBSI3H SJIEMEHTOB OHOCOLHMATBHBIX
cucreM. A. A. BornaHoBbiM Obuto OnecTsilie MOKa3aHO, YTO JI00ast CIOKHOOPTaHM30BAHHAS
JeATEeBHOCTE 00JazaeT BBIPAKEHHON APXUTEKTOHMKOW M MOXKET OBITh IPOAHATM3HPOBAHA B
KOHTEKCTE OPraHM3alMOHHO - YIPABJIEHIECKOH HayKH [5].

Hecmotps Ha yHuumkutenbHyto kputuky B. U. JlennHa u 0OBUHEHHUS B peBH3HOHM3ME, A. A.
bornaHoBbIM 1 ero komieraMu ObUIa 3aJIOKEHA OCHOBA IPEACTABICHMII O BEPOSITHOM
B3aMOCBSI3U 3aKOHOB, JIGKAIMX B CHCTeMe (DYHIaMEHTATIBHOIO 3HAHWS U AMCLIUILIMH Pa3sHOTO
LMK (TyMaHUTapHbIX M E€CTECTBEHHBIX), TOHUMAeMbIX B KauyeCTBE SIHMCTEMOJIOTMYECKHX
MacCHBOB B3aWMOJICHCTBUI WM OTHOIICHHH C OOMMM CBsByronmM 3BeHoM [6]. [IpaBomeprO
HOCTaBUTB TPY.IbI 10 «Texronorum» B OJUH psifi ¢ HayuHsM onbiToM B. M. Bepranckoro, K. 3.
Iuonkosckoro u A. JI. UmkeBcKoro. OTi M3bICKaHUS MO3BOJIMIIM MPEIBOCXUTHTH TIOSIBIICHUE
kuOepHeTHkH B padotax JI. bepramandu n H. Bunepa [7-8]. I'. JI. ['moBesm momaraer, uto A. A.
bornanoBy yzmanoch HaMeTUTh HOBbIE MCTOYHMKM Jisi (JOPMHPOBAHHUS IUIOJOBUTHIX HIICH B
OuoJIOrMy, TEOPUHU YIIPABJICHHUS U HayKe O CHCTEMaX, HO U B MOJUTOJOTUH, KyJIbTYPOJIOTUH H
JIaKe JIMHTBUCTHKE [9].

Takum 00pa3oM, MOKHO yTBEpXAarTh, 4YTO HA HAYaIBHOM MEPHOJEC CTAHOBJICHHS
OTEUYECTBEHHOW COLMONIOruy yrpaBieHus B XX Beke 0a30il u1 nporecca abcopOMpoBaHus 1
MIEpEOCMBICIICHHsT ABWIOCh Hacieme A. A. boraaHoBa, BbIpaKEHHOE B «TEKTOJIOIMYECKOM
HOJIXOZIEN.
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DOOPMHUPOBAHUE CIIOPTUBHOI'O PE3EPBA OBYYAIOIINXCSA
YEPE3 IATPUOTUYECKOE BOCIITUTAHUE IMYHOCTHU

Am{ommm: B CTaTbC PACCMATPUBACTCA CYHIHOCTb MATPUOTHYCCKOI'O BOCIMTAHUSA B paMKax
COBpeMeHHOﬁ neaaroruku. [Tormrrueckast 06CTaHOBKa, B KOTOpOﬁ OKasajlaCb Hallla CTpaHa B
COBPEMEHHBIX YCIIOBHAX

KinoueBbie cjioBa: TATPUOTUIECKOEC BOCIIUTAHHUEC, TIaTPUOTU3M; TpaXaIaHCKas
KOMIICTCHTHOCTD.

TRAINING A SPORTS RESERVE OF STUDENTS THROUGH PATRIOTIC
PERSONALITY EDUCATION

Abstract: The article examines the essence of patriotic education within the framework of
modern pedagogy and the political situation in which our country finds itself today.
Keywords: patriotic education; patriotism; civic competence.

B Hacrosiiiiee Bpemsi AeSTENbHOCTb, HAPABICHHYIO Ha MATPHOTHIECKOE BOCIIUTAHKE, CIISIYET
CTPYKTYpPHPOBATh, OHA HE JIOJDKHA OBITH (HOPMATBHOIA.

JlocTatoyHO HempocTas MOJMUTHYECKass 0OCTAHOBKA, B KOTOPOH OKasalach Hallla CTpaHa B
COBPEMEHHBIX YCJIOBUSIX, B HAMOOJIBILICH CTEMEHH aKTyaan3upoBaia 3amadd (GopMHUpOBaHUS
IPKIAHCKOH KOMIIETEHTHOCTH Y TIOAPACTAIOLIETO MOKOJIEHHS. UTOOBI MPOM30LITO 00BEAMHEHNE
COLMAIBHO - 3HAYMMBIX LIEHHOCTEH, OOIIECTBEHHBIX YCTAHOBOK C TPAUIIUSMH B COBPEMEHHYIO
CHCTEMY TPaKIAHCKOrO BOCIHTAaHMS, HEOOXOIMMO MOOMIIM30BaTh BO3MOXKHOCTH Y4eOHOIO
TIPOLIeCca ¥ BHEYPOUHOI IESTENBHOCTH B POCCUHCKOM 00pa30BaHUH.

B cooTBercTBUM C OTHM BO3HHMKACT HEOOXOAMMOCTb BO3POXKICHWS WyBCTBA POIMHBL
(hopMHpOBaHKE HAIMOHABHBIX LIEHHOCTEH, & TAIOKE BO3POXKICHHE TyBCTBA MATPHOTH3MA.

ITatproTn3M HpeacTaBisieT co00i GOpMHUPOBAHIE M IOCTATOYHO MPOAOIDKUTEIEHOE PA3BUTHE
KOMIDIEKCA TTIO3UTHBHBIX KAa4eCTB, I7I¢ B OCHOBE JIEKAT JyXOBHO - HPABCTBEHHBIE, COLMATBHBIC U
KyJIBTYPHBIE COCTaBIISIFOIIHe. TaK, MaTPHOTH3M, BBICTYTIACT B MPAXKIAHCTBEHHOCTH, COLMATEHON
AKTUBHOCTH JIMYHOCTH, B JIOCTATOYHOI CTENEHH, OCO3HAIOLIEH Hepa3pbIBHOCT ¢ OTeUecTBOM, a
TAIOKEe HEPA3IEIbHOCTH U TyXOBHOCTH.

OO1Ien3BeCTHO, YTO Yy OOYHarOUIMXCS BO3HMKACT HEOOXOAMMOCTh B CaMOpCAIM3ALMHM U
CaMOYTBEPKIICHHH. 32 CBOCH MHANBHIYILHOCTBIO, MHOTHE M3 HUX HE BHIST ceOsl TPaKIaHaMU
Poccry, ccputasich Ha MOJIOASKHBIA JIGKCHKOH aMEPHUKAHW3UPOBAHHBIX CJIOB. TeM CcaMbIM,
oOydarommecss TNPEIBABIOT K TOCYJApCTBY pa3iMUHbIC TPEOOBAHMS, PACIPOCTPAHS
HEKOMIICTEHTHOCTb M TPaKIAHCKYI0 HH(AHTHIEHOCTb.

JlocTatoqHO HEOOXOAMMBIM COCTABILIOIIMM PA3HOCTOPOHHEH ITOJITOTOBKM O0YYarOIIHXCs 110
OCHOBaM 0€30MacCHOCTH SKM3HEIESTEIBHOCTH, a TakKe IOHOIIEH K CYyIIECTBYIONIEH BOCHHOM
CITy>K0€ SIBIISICTCST BOCIIUTAHHUE Y HUX KaK CHCTEMHOT'0, Tak U TBOPYECKOTO XapaKTepa MBIILTCHHSL.
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OmHO U3 INIABHBIX MECT B MPENOJABaHUU OE30MACHOCTH JKU3HENCSATEILHOCTH 3aHUMAET
HPOLIECC MHTErPALIMH C APYTHMHU JUCLIATIIMHAMH.

BeiOpaHHast Tematnka TakuX paOOT HOCHUT BOCIHTATENBHBIA Xapakrep. DopmupoBaHHE
BOCITUTATEbHBIX MOMEHTOB OOYHAIOIIEr0Csl BO3MOYKHO € MOMOILIBIO BOBJICUEHHS 00yJaIOIIErocst
B TPaXKIaHCKYIO JeATebHOCTh. Benb 3ammra Otedectsa SBISETCS I0ITOM U 00S3aHHOCTBEO €10
TpaKJaH.

B coBpeMeHHBIX YCIIOBUSIX M OOIIECTBO, M TOCY/IAPCTBO HEMOCPEACTBEHHO 3aHHTEPECOBAHbI B
(hOpMHUpPOBaHHMH FOHBIX T'PaXKIaH, KOTOpbIE CHIOCOOHBI JKUTh B JIGMOKPATHYECKOH CTpaHe, HO U
NPEANPUHUMAIOT B 5TOM HAIIPaBJICHHH PeasIbHbIE ITIary.

[Matpuotu3m  Qopmupyercss B mpouecce OOydeHHsl CTyAeHTOB. OIHAKO, COLMAILHOE
HPOCTPAHCTBO B pPaMKax pasBUTHS IATPUOTH3MA HE OTPAHMUMBACTCS CTEHAMH TEXHUKyMa.
BakHYI0 pOJb 371eCh BBINOJNHSET CEMbsi U TaKUe COLMANbHBIE MHCTHTYTBHI OOIIECTBA, Kak:
MPaBOOXPAHUTEIIBHBIE OPraHbl, BOCHHBIC OPraHU3ALUH, KOPIIOPATUBHbIC 00BEIMHEHNS], CPEZICTBA
MaccoBOi MH(OpMaImK, OOIIECTBEHHbIE OpraHM3alMH, YYPEXKICHHS KyJIBTypbl M CIHOpTa,
YUpeXKICHHS 31paBoOXpaHeHHs. Bce 310 HeoOXomumo Oparh BO BHHMAHHE IEAArOrM4eCKUM
PabOTHUKAM B IPOLIECCE BOCIIUTAHMS 00y JaIOIIXCSL.

I'pakpaHCKO - TATPUOTHYECKOE HAINPABICHHE HMEET MECTO ObITh JUIs IEAarOrM4ecKux
PabOTHHKOB, TaK KaK TOBOPUTH O CHOPMHUPOBAHHOCTHU IPAKIAHCKO - TATPHOTHYECKHX KAa9eCTB Y
00yJaroImxcst TEXHUKyMa €IIle JOCTATOYHO PAHO.

Taxum 00pa3oM, MaTPHOTUYECKOE BOCIIUTAHHE B HAIIEM TEXHUKYME — OJTHO U3 IPHOPUTETHBIX
HAIpaBJICHUH BOCIIMTATENILHOW paboThl. B CBA3M ¢ 3TUM KaKIplil IperojaBaTesb JIOJDKEH
craparbCsi BOCIMTBIBATH Y OOYYarOMIMXCS TOPIAOCTb 3a TOJBUTH CTApIIErO TOKOJICHUS U
CTPEMJIEHHS TTIOAPAYKATH UM.

Crucok UCnoJIb30BaHHOM JIMTepaTyphI:

1. Mpoext @3 «O TOCYIapCTBEHHOW MONUTHKE MO MATPUOTHIECKOMY BOCIIHTAHHIO TPaXKIAH
Poccuiickoit deneparmmy,

2. Pexomennmaip «OO0 OpraHM3aIMi BOCIATATEILHON JEATEILHOCTH TI0 O3HAKOMIICHHIO C
HCTOpHEH U 3Ha4YeHHEM O(HIMAIBHBIX OCYJapCTBEHHBIX cMMBOJIOB Poccuiickoii denepatiu 1
UX HOMysIpr3atum» (micsMo MuHoOpasosanust Poccun ot 01.03.2003r. Ne 30 - 51 - 131/ 16)

© Marseesa H.K., Kucenesa E.H., Kopansckas C.B., Mapkosa C.B. 2026

YK 811.161.1'243:378.6:355
Hosuuxas O.C.
cTapImii pernojaBarelib Kadeapbl PyCcCKOro si3bIKa,
KpacHozapckoe BricIiee BoeHHOE opzieHa KyTy30Ba yqyivIne JIeTIHKOB
nmvenu ['epost Coserckoro Coroza Ceposa A. K.

JIMHIT'BOAUWJAKTUHYECKHE OCHOBBI OBYYEHUSA PYCCKOMY A3BIKY
KAK HHOCTPAHHOMY JIAOCCKHUX KYPCAHTOB
B YCJIOBUSIX BOEHHOI'O OBPA30BATEJIBHOI'O YUYPEXKIEHUSA

AnHoTamusi: AxtyanbHOCTh: OOydeHHE JAOCCKHX KypCaHTOB B BOCHHBIX By3ax Poccuu
TpeOyeT TPEOJIONCHNSI JKECTKUX  SI3BIKOBBIX 0AphepoOB, OOYCIOBJICHHBIX — PaMKATbHBIMI
PA3THUISIMU B CTPYKTYPaX PYCCKOTO U JIAOCCKOTO SI3HIKOB.
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Iens: OnpeneneHue JTUHIBOIUIAKTUYECKUX 3aKOHOMEPHOCTEH OOydeHHS PYCCKOMY SI3BIKY
kak nHocTpanHoMy (PKII) maocckux BOGHHOCTyXAlMX € YUYETOM CHEHM(UKH UX POIHON
SI3BIKOBON CUCTEMBI.

Meron: B pabote MCMONB30BaH CPABHHUTEIBHO - COMOCTABUTEIBHBIN aHAN3 (DOHETUYECKHX,
IPaMMAaTHYECKHX U JIEKCHKO - CIIOBOOOPA30BATENBHBIX XapaKTEPHCTUK OOOMX SI3BIKOB, a TAKKe
KITaCCU(DHKALMS TUITHIHBIX PEUEBBIX OIIMOOK.

Pesynbrar: BbIsBICHB! KOHKPETHBIE MPOSIBIICHHST MEXBSI3IKOBOW HHTEP(EPEHIMH Ha BCEX
SI3BIKOBBIX YPOBHSIX, CHCTEMaTH3UPOBAHbI YCTOIYMBBIE OIIMOKM B PYCCKOH PedM KypCaHTOB M
MPEIVIOKEHBI METO/IMYECKHE MOIXO/IbI IS X IPETYTPEKICHUS U MCTIPABJICHHSL.

BoiBozibl: D(pekTrBHAS TOATOTOBKA JIAOCCKUX BOEHHOCIYKAIMX BO3MOYKHA TOJIBKO TIPH
peanu3aly HaMOHAIBHO OPUEHTHPOBAHHOM MOJIENN 00YUYEHHSI, KOTOpast HAIPSMYIO YIUTHIBACT
CTPYKTYPHBIE 0COOCHHOCTH HX POJHOTO SI3BIKA.

KunoueBble cioBa: pycckuil s3pIK KaK WHOCTPAHHBIN; JIMHTBOIMIAKTHKA; JIAOCCKHH SI3BIK;
MEKBS3bIKOBAS ~ MHTEP(EPEHIMs; WHOCTPAaHHBIE  BOCHHOCITY)KAIME, KOMMYHHKATHBHAS
KOMIICTEHIST; (DOHETHYECKast ajlaNTallis; TPAMMATHIECKIE TPYTHOCTH; METOIHKA TIPEIO/IaBAHF
PKI.

Ha npoTsbkeHNu MOCIeHNX JIET B BOGHHOM 00pa30BATEIbHOM YUPEsKICHUH OCYILECTBIIAETCS
MOJITOTOBKA BOEHHOCTykammx u3 Jlaocckoit Hapomno - [lemokparudeckoit PecryOnmmku.
ITpaxTHUecKuii OMBIT IPETIOAABAHKS PYCCKOTO SI3bIKa KAK HHOCTPAHHOTO CBUICTENLCTBYET O TOM,
4TO TIporece (GOPMHUPOBAHHS S3BIKOBOM M KOMMYHHKATHBHON KOMIICTEHIIMU JAHHOH KaTeropHuu
OOyYalOIMXCS ~ CONPOBOXKIACTCS  3HAUMTENBHBIME — TPYIHOCTSMH,  OOYCJIOBJICHHBIMU
CYIIIECTBEHHBIMH PA3IMUMSIMI MEXKIY PYCCKOM M JIAOCCKOW SI3BIKOBBIMH CHCTeMamu. B atoit
CBSI3M OCOOYH0 AaKTyalbHOCTb IIPUOOPETAcT KOMIUIEKCHOE HCCIIEN0BAHUE TUIIOJIOTHUECKUX
XapaKTEPUCTUK JIAOCCKOTO SI3bIKA M OMPEEICHHE UX BIMSHUS HA MPOLECC OBIANCHUS PYCCKUM
SI3BIKOM.

SI3bikoBasi cutyaius B Jlaoce XapakTepu3yercs MHOrooOpa3ueM HallOHAIBHBIX SI3bIKOB U
JuanekToB. [Ipu 9ToM cTaTyc oQUIMATEHOTO ToCyJapCTBEHHOTO SI3bIKA IPHHAIE)KHT JTA0CCKOMY
SI3BIKY, BXOJISIIIEMY B TAliCKYIO BETBb Tail - KaJaliCKOM S3BIKOBOM ceMbi. VIMeHHO OH BBICTymaeT
OCHOBHBIM CPE/ICTBOM T'OCYIAPCTBEHHOTO YIIPABIICHHS, 00Pa30BaHMUS M O(QHIMAIBHOTO OOIICHHS.
Jli1  1HMChMEHHOW KOMMYHHKAIMM —WCHOJB3YIOTCS  JIB€  PA3HOBHAHOCTH ITMCHMEHHOCTH:
PEIUTHO3HOE TTHCHMO TXaM, (DYHKIHOHUPYIOIIEE IPEUMYIIIECTBEHHO B OyIIMIHCKON TPaIUIUHI, 1
TPKIAHCKOE MHCHMO J1a0, MPUMEHSEMOE B COBPEMEHHON COLMAIBHON MpakTuke. Mcropruecku
Jaocckast rpaduueckas cucreMa copmuposanach B XIV cToneruy Ha OCHOBE JPEBHEKXMEPCKOTO
ImMcbMa.

HecMoTpst Ha OTHOCHTENBHYIO MPOCTOTY al(aBUTHOH CHCTEMBI, (POHETIUECKast OpraHU3aLIMs
JIA0CCKOTO SI3bIKA OTIIMIACTCSI BBICOKOH CTENEHBIO CIOKHOCTH. I padhrika BKiTtOUaeT orpaHnyeHHoe
KOIIMYECTBO OYKB, OITHAKO MPOHM3HOLICHWE COIVIACHBIX BapbHpPYeTCsl B 3aBHCUMOCTH OT KX
MO3UIMK BHYTpH CJioBa. CyIIECTBEHHBIE TPYIHOCTH OOYCIOBIICHBI PA3BHTOH CHCTEMOH
0003Ha4YeHHS TJIACHBIX, HAJIMYMEM CIELHMAIbHBIX JMAKPUTHYECKHX 3HAKOB, 4 TaKKe
(DYHKIMOHMPOBAHUEM TOHOBOM CHCTEMBI, B KOTOPOH M3MEHEHHE BBICOTHI TOHA IMPHUBOIUT K
M3MEHEHHIO JISKCHYECKOTo 3Ha4eHHs croBa. Kanplil cior obnanaer coOCTBEHHOW TOHATBHOM
XapaKTePUCTUKOM, UYTO SBJSETCS OAHOM M3 (DyHIAMEHTAIBHBIX OCOOCHHOCTEH JIa0CCKON
(hoHOTOTHH 1 PUHLMITHATBHO OTIYAET €€ OT PYCCKOMH SI3BIKOBOM CHCTEMBL.
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VYyer HalMOHAIBHO - S3bIKOBOM CIELM(UKH OOyYaloIMXcs IO3BOJISIET CYIECTBEHHO
TIOBBICUTh  PE3yJIbTATUBHOCTb OOYYCHHSI PYCCKOMY S3bIKY KaK HMHOCTPAaHHOMY, COKpATHTbH
KOJIMYECTBO MHTEP(EPEHIMOHHBIX OIIMOOK M YCKOPHTH (POPMHUPOBAHHE KOMMYHHKATHBHOM
KOMIIETEHIIMM HMHOCTPAHHBIX BOEHHOCIY’KAIMX. HallOHAIbHO OpUEHTHPOBAHHBIA MOIXO,
OCHOBAHHBII HA COTIOCTABUTEILHOM aHAJIN3E SI3BIKOBBIX CHCTEM M HCIIOJE30BAHNH COBPEMEHHBIX
JIMHTBOAMIAKTHYIECKUX TEXHOJOTUH, SIBISETCS OHMM U3 BaKHEHIIMX YCJIOBMI YCIEHIHON
SI3BIKOBOM MOJITOTOBKH KypcanToB u3 Jlaocckoit HapomHo - Jlemokpariaeckoii Peciry6imku.
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CKAJIOJIABAHUE KAK CPEJICTBO KOPPEKIIMHN
IICUXO3MOIIMOHAJIBHOI'O COCTOAHUSA
1 CHUKEHUSA YPOBHSA CTPECCA

AHHOTaLMS.

B crartee paccmaTpuBaroTCsl BOIPOCH! aKTyaIbHOCTH CKAJIONIA3aHKsS KAaK CPEICTBA KOPPEKIUI
TICUXUYECKUX, SMOLMOHATIBHBIN 1 COCTOSIHUH M CHHKEHUSI yPOBHSI CTpeCca.

KnroueBsie ciioBa:

Cxkanonazanue, hpu3nyeckas KyJabTypa, COCTOSHHE.

Cpenyt BbI30BOB, ONPEACIAIOIIMX KauyeCTBO JKU3HH B COBPEMEHHOM OOIIECTBE, XPOHUUECKHIA
NICHXOAMOLIMOHAIBHBIN CTPECC 3aHUMACT OHO U3 LCHTpaIbHBIX MecT. 1o nanHbIM BeemupHoit
OpraHu3alliy 3[PABOOXPAHEHUs, AENpPECCHs M TPEBOXKHBIE PACCTPOMCTBA BXOAST B UHCIO
BEYIIMX [IPUYHMH YTPAThl TPYIOCIIOCOOHOCTH B MHUpE, & 3alpOC Ha HEMEAMKAMEHTO3HBIC METO/IbI
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TICUXOJIOTMYECKOM MOMOIIM HEYKJIOHHO pactér [1]. B 3ToM KkoHTEKcTe 0cO0yI0 aKTyalbHOCTb
TPHOOPETAIOT BHABI (PM3HIECKOH aKTHBHOCTH, 00JIa/IA0IIIHe HE TOJIHKO O3/I0POBHUTENHHBIM, HO 1
BBIPAXKEHHBIM TICHXOKOPPEKTUPYIOIINM MOTCHIINATIOM.

CkanonazaHie — BHMJ CIIOpPTA M PEKPEALMOHHOM  JIGATENBHOCTH, — TPAJULIHOHHO
ACCOLMMPYEMBIH C SKCTPEMaTIbHBIMU HAarpy3KaMH M PHCKOM, — B TIOCIIEJIHHE TO/IBI TIPHUBJIEKAET
BcE Ootee MpUCTAIbHOE BHUMAHUE UCCIISI0BATENCH KaK MHCTPYMEHT IICHXOJIOTMYECKOH TOMOIIH.
TIpuHIMITMATBEHO BaXKHO, YTO 3aHSTUS HA CKAJIOIPOME B KOHTPOJIUPYEMbIX YCIIOBUSX SIBISFOTCS
0e30rmacHPIMA M JIOCTYITHBI IIMPOKOMY Kpyry JIMI, BKJIIOYas Jofeil 0e3  crienuaabHON
CIIOPTHUBHOM MOJATOTOBKH [2]. Brimodenue ckanonazanus B nporpamMMmy Omuamrmiickux urp 2020
TO/Ia JIOTOJIHUTENIBHO CTHMYJIMPOBAIIO €r0 PACIIPOCTPAaHEHHE KaK MAaCCOBOT'O CIIOPTa.

Lems HacTostmel CTaThbi — CHCTEMAaTH3UPOBATh aKTyalIbHBIE JJAHHBIE O TICHXOJIOTHYECKHIX H
(dsuonornueckux d¢dexrax 3aHATHI CKaloia3aHueM W O0OOCHOBATh €ro POJib Kak CPEICTBa
KOPPEKLIMH IICUX03MOLIMOHATILHOIO COCTOSIHHS M CHYDKEHHS! YPOBHS CTpecca.

1. Mcropusi 1 AMCIMINVIMHBI CKAJIO/IA3AHUS

Hcropust ckamonazaHus Kak CaMOCTOSITEITBHOM CIIOPTUBHOM JMCIMATITNHBI OepeTt Hadaso B XIX
Beke. B 1887 rony B Urtamun mroHxeHckuil 1mkonsHUK ['eopr BuHKIep B OAMHOYKY HPOIIEN
CIIOKHBII TOPHBIM MapmIpyT, YTO MOCTY)XKHJIO HMITYJbCOM K O(QUIMAIGHOMY HPHU3HAHHIO
CKAJIOJIA3aHUsl CIOPTUBHOM MUCHMIUIMHOM M YUPEXKASHHIO MepBbIX copeBHoBaHMi [3]. Ha
HPOTSHKEHNH XX BeKa CHOPT aKTUBHO Pa3BUBAICS: OT NPAKTUKH HAa €CTECTBEHHBIX CKaJlaX — K
CIICIMATIM3MPOBAHHBIM HCKYCCTBEHHBIM CTEHZIAM - CKaJIOAPOMaM, KOTOPBIE CHETANM 3aHSTHS
HE33aBUCHMBIMH OT Ieorpa(yuecKnx YCIOBUH H IOTO/IbI.

CeroziHsi CIIOPTHBHOE CKaJIOJIa3aHNE BKJIFOYAET HECKOJILKO OCHOBHBIX JAMCLMIUIMH. Jla3aHue Ha
TPYJHOCTb TIPE/IIoJaraeT MPOXOXKICHHE NPOTSHKEHHOIO MapIpyTa C BEpXHEH WM HIDKHEH
CTPaXOBKOI Ha MAKCUMAJIbHYIO BBICOTY. JIazaHue Ha CKOPOCTb — COPEBHOBAHUE HA CTAHAAPTHOMN
Tpacce ¢ (PUKCHPOBAHHBIM perbeoM, Ijie MOOSKIACT CIIOPTCMEH, MMOKA3aBIINK HAaUMEHbIIIES
BpeMsl. BoynepuHr — TpOXOXKIEHNE KOPOTKUX, TEXHWYECKH CIIOXKHBIX Tpacc 0e3 BepXHel
CTPaxXOBKH, C MaTaMH Ui CTPaxoBKU OT mazeHust [4]. VimeHHO GoynnepuHr, He TpeOyrommii
CIIELMAIBHOrO ~ O0OpY/IOBaHMs, CTal  Haubosiee  PpacHpoCTpaHEHHBIM  (opMaToM Ul
TFOOUTEITECKUX 3aHATHH 1 HanOoJIee M3yUEeHHBIM B TeParieBTHIECKOM KOHTEKCTE.

ITo maHHBIM BpuTaHCKOrO COMO3a AIBITMHUCTOB, CKAIOJPOMBI CTPaHbI (DHUKCHPYIOT OKOJIO 5
MIJIIMOHOB TocellieHnid B rof [5]. B Poccun uHTEpec k CKanona3aHHIO TakkKe 3HAYUTEIBHO
BO3POC TIOCTIE OJIMMITMIACKOTO Je0roTa: CKAJOIPOMBI OTKPBUIICH B OOJBIIMHCTBE KPYITHBIX
TOPOJIOB, a CIIOPTHBHAsI 0aza MPOJI0SKACT PACIIUPSTHCSL.

2. Ou3noJ0rHYecKoe Bo3AeiicTBHE CKAI0/Ia3aHUs HA OPraHu3M

C Toukw 3peHust (HM3HOJIOTHH CKalONa3aHHe TPEACTABIsIeT cOO0H KOMIUIEKCHYIO HarpysKy,
AKTHBUPYIOLIYIO MPAKTHYECKH BCE OCHOBHBIE MBILICYHbIC IPYHITBI ¥ (DYHKIMOHATIBHBIE CHCTEMBI
opranm3Ma. Kuneswonor Ilut Ponenep xapaxkrepusyeT STOT BHJ CHOpTa KaK AEATEIbHOCT,
BO30Y’KIAIOILYI0 «BCE CHCTEMBI TeJla M pa3yMa» OJHOBPEMEHHO [6]: ynepkaHue Ha 3ariernax
3a/IedCTBYET MBIIIIEI KUCTeH, MPEeAIUIeUni, e U CIMHBL, ABIKCHHE IO MapIIpyTy TpeOyer
PpabOTBI MBIILILL HOT, KOPA M CTa0MIM3aTOPOB IIO3BOHOYHHKA.

JIMHAMIYHBIA XapaKTep Jla3aHus 00ecIeurBaeT BEIPKEHHYIO Kap/MOBaCKYIIPHYIO HarPy3Ky:
YacTOTa CEPACUHBIX COKPAIIEHUH B XO/IE 3aHATUSI COOTBETCTBYET YMEPEHHOMN WIIH BBICOKOH 30HE
WHTEHCHBHOCTH adpOoOHBIX ympakHeHwil [2]. Ilpm 3ToM cKanonazaHue OTIMYaeTcs OT
TPAIUIMOHHBIX KapAMOTPEHUPOBOK MHTEPMUTTUPYIOIMM XapaKTepoM Harpys3ku (UeperoBaHue
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AKTUBHBIX (1)3,3 JlazaHus U nays3 st OT}IBIX&), 410 6JTI/DKC K TIPUHIMUITAM BBICOKOMHTCHCUBHOI'O
MHTEPBAIBHOIO TPEHUHTA.

Perynsiprple 3aHATHS CMOCOOCTBYIOT YIYUIIEHHMIO OCAHKA W YKPEIUICHHIO MBIIEIHOTO
KOpCeTa, YTo 0COOCHHO 3HAYMMO B KOHTEKCTE IIMPOKOTO PACIIPOCTPAHEHHS! CKOJIM03a 1 Ooriell B
CIIMHE cpely OUCHBIX PabOTHHKOB M ydarmmmxcs [7]. PazButne CHibl 3axBata, KOOPIMHALIHM,
paBHOBECHS M THOKOCTH (POPMHPYET BCECTOPOHHUI (DH3MUECKHil (DYHIAMEHT 3/I0pOBBAL
HemanoBaxkeH U (DYHKIMOHAIBHBIA XapakTep HAarpy3Kd: HABBIKM, IPUOOPETEHHbIC Ha
CKaJoZ[pOME€ — CHJIA, JIOBKOCTb, TOYHOCTb JBIJKEHHMH — HAlpsMylO MEPEHOCATCS B
TIOBCEAHEBHYIO IBUTATENBHYIO IATENHHOCTD [4].

3. Ilcuxosiornyueckie MeXaHU3Mbl AHTHCTPECCOPHOI'0 BO3/ICHCTBHSI CKAJI0JIA3AHUS

YHUKaIBHOCTh CKAJIONA3aHMs C TICHXOJIOTMYECKOW TOYKH 3PEHHsS COCTOMT B TOM, YTO OHO
HPAKTUIECKU IPUHYAUTEIBHO IEPEBOIUT 3aHMMAIOLIETOCS. B COCTOSHUE —OCO3HAHHOIO
npucyTcrBusl. Pelnenye ckanosnasHoil 3a1a4uu TpedyeT NOIHON KOHIEHTPALIY BHUMAHUSL «3IECh U
cefiuacy: HEOOXOAMMO OJHOBPEMEHHO AHAIM3UPOBATH pElbed) BIEPEIH, KOHTPOIMPOBATH
TIOJIOXKEHHE TeNa, PaclpeleliTh YCHWIME M PEryanmpoBaTh AbixaHue [6]. B stux ycnoBmsx
TPEBOKHBIE DPYMHMHALMM M HABS3UMBBIE MBICIM O MpOUUIOM WM Oymymem  Qusuaeckn
BBITECHSIOTCS U3 ONIEPATHBHOTO (POKYCa BHUMAHWIS.

Jouent WHcOpykckoro ynmBepcutera Anuka Pproxayd onmchBaeT 3TOT (DEHOMEH Kak
«T1ay3y JUIsl TPEBOTH: MAIIMEHTHI, HAYaBIIFE 3aHUMAThCs CKaJIOJIa3aHUEM, COOOIIAI0T O TOM, YTO
BO BpeMs JIa3aHHsl HABS3YMBBIC MBICTM M HENPUSTHBIC 3MOLMH TIOAABILIOTCA [6]. D10 nenaer
CKajloIa3aHye (PYHKIMOHAIBHBIM aHAJIOTOM MaiHA(yIHEeCC - MEAUTALMY, HO JOCTUIaeMbIM HE
yepe3 (OPMAIBHYIO TPAKTHKY, & 4epe3 caMy CTPYKTYpy JBHIaTebHOM 3anaud. JlaHHBI
MEXaHH3M OCOOEHHO LEHeH VISl JIOJeH, KOTOPHIM TPAIULMOHHBIE TEXHHKH OCO3HAHHOCTH
JIAIOTCSI C TPY/IOM.

Bropoii KIF0YeBOH MCHXONOIMYECKH MEXaHN3M — HPEOJIONICHHE CTpaxa U (h)OPMUPOBAHUE
camoaexTuBHOCTH. Kakqplil ycHelmHo 3aBepIEHHBI MapLIpyT SIBJLIETCS KOHKPETHBIM,
HarVIIIHBIM I0KA3aTeIbCTBOM COOCTBEHHOM KOMITETEHTHOCTH. CHOPT YUUT HPUHUMATH PELLCHHS
B YCIIOBMSIX HEONPEIENEHHOCTH, OLEHUBATh PUCKH, CIPABIIATHCS C CUTyauued Heyaaud (CpbIB,
HEBO3MOKHOCTh 3aBEpIIMTh MApILIPYT) W BO3BPAILATHCS K MOMbBITKE CHOBA [7]. DT MaTTEpHBI
TIOBE/ICHUS SIBIISFOTCS TIPSIMBIM KOPPEJIATOM CTPECCOYCTOHYMBOCTH B ITOBCEIHEBHOM KU3HH.

Tpernii MexaHu3M CBSI3aH ¢ Helpoxumudeckumu dddexramu (prsnudeckoil Harpysku. Kak u
npu JIF000H MHTEHCHBHOM JIBUTATEIbHOM aKTUBHOCTH, CKAJIOJa3aHHE CTHMYJIMPYET BBIPAOOTKY
SHIOP(UHOB, J0haMUHA U CEPOTOHUHA, OKA3bIBAIOLIMX AHTHIEIIPECCUBHOE M AHKCHOIUTHUECKOES
neiictue [1]. XapakTepHo, 4TO Y 3aHUMAIOLIMXCS PErYJIPHO 3HAYUTENBHO YITydIlaeTcs: ooriee
TMICHXUYECKOE CaMOUyBCTBHE — 3TOT 3(eKT noaTBepskaH B nccnenobanusx 2025 roxa [6].

4. TepaneBTHYECKOE CKAIO/IA3aHIE: KJIMHIYECKHE TaHHbIe

TepaneBTiyeckoe cKanoiiazaHue — OTHOCHTENIBHO HOBOE HalpaBlICHHE, LIeJICHAPABICHHO
HPUMEHSIIOIIEE 3aHITUs HA CKAIOAPOME KAk KOMIIOHEHT JICYEHHS IICUXHYECKHX PAcCTPOMCTB.
Haunbonee 3HauMMBble pe3ysbTaThl B JTOM oOnactu HoimydeHbl B I'epmanuu, rae mpoOrema
JIOCTYITHOCTH TICUXOTEPAIICBTUYECKON MOMOIIM CTOMT OCOOSHHO OCTPO: 0 JiaHHbIM Ha 2025 rog,
MOYTH KaXIblli TPeTHil >KUTeIb CTpaHbl COOTBETCTBYET KPUTEPMSAM TOIO MJIM HHOIO
TICHXWYECKOTO PAacCTPOKCTBA, a o4epeu Ha aMOyJIaTOPHYIO TICHXOTEPAINIO PACTATHBAIOTCS Ha
MHOTHE MeCsIIbI [8].
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HoBatopckoe wuccrienoBanne, MPOBEAEHHOE B HEMEIKOH IMCHXOCOMATHYECKON KITHHHKE,
MOKa3a0, YTO CTPYKTYPUPOBAHHBIC 3aHATHS CKAIOJA3aHHEM BBI3BIBAIOT  yCTONUMBBIN
TIOJIOYKUTEIBHBINA OTKIMK y CTAllIOHAPHBIX MAIMEHTOB C JEMPECCHE, TPEBOXKHBIMH U 00CECCHBHO
- KOMITyJIbCUBHBIME pacctpoiicTBamu [8]. [To nroram mHTEpBBIO € 17 yIaCTHHKAMHE MPOTPAMMBI
OBUIM BBIIENCHBl TPU KITIOYEBBIX TepareBTHYeCKHX d(Pdekra: SMOIMOHATBHBIN TOTBEM MU
TOBBIIICHAE OOIIEro TOHYCA; YIy4llleHHe KOHICHTPAA BHUMAHHS; POCT BEPbI B COOCTBEHHBIC
cuibl. TIpuMeyatenbHo, YTO Pe3yJbTaThl COXPAHSNIMCh M TMOCHE 3aBEPLICHHS 3aHATHA —
YYACTHUKHU OMUCHIBATH MIEPEHOC TPHOOPETEHHOH YBEPEHHOCTH B TIOBCEIHEBHYIO JKU3Hb.

Perynsiprple 3aHATHS CKalONA3aHHEM, IO JAHHBIM IICHXOJIOIOB, CIIOCOOHBI YMEHBIIATh
CHMITTOMBI JICTIPECCHH M TPEBOKHOCTH: BHHMAHHE TEPEKIIOYacTCsl ¢ IUCQYHKIMOHATBHBIX
KOTHUTHBHBIX TTATTEPHOB HA KOHKPETHBIE, PEIIaeMble 3a/[auH, a TeJO MOyJaeT YETKHA CHTHAI
0e30MacHOCTH Yepe3 0CO3HAHHOE JIBUKEHHE U KOHTPOIIMPYEMOE JIbIXaHue [6]. ITO COOTBETCTBYET
NPUHIMIIAM KOTHHTHBHO - TIOBEJCHUCCKOH Tepari: CMEHa IIOBECHYECKOH aKTUBHOCTH,
MOCTAHOBKA JIOCTIDKMMBIX ILieNieil U HEMEICHHOE TMOJIKPEILICHHE yCIieXa SIBISIOTCS 0a30BbIMU
MHCTPYMEHTaMH paboThI C JeTpeccreii.

BaXHBIM acIeKTOM TEpaneBTHYECKOIO MOTCHLMANA SIBISIETCS COLMATBHOE HM3MEpEHHE
3ansiThid. CKanompoM (OpMHpYET YCTOMYMBOE COOOIIECTBO: CTPAaXOBKa MapTHEPA, COBMECTHOE
00CYyX/IeHHEe MapIIPYyTOB M Pa300p TEXHUUYCCKHX PEIICHHH cO3MaroT armocepy B3aUMHOM
TOJIEPKKU W TIPHHAIEKHOCTH, KOTOpasi cama 1o cebe sIBIsIeTCsl MOIIHBIM Oy(hepoM NpOTHB
cTpecca u Jernpeccud [5].

5. JIoCTYIHOCTD CKAJI0/1a3aHUS U MPAKTHYECKHE PeKOMEeH/Ialuu

OJIHUM U3 CYIIECTBEHHBIX MPEUMYIIIECTB CKAIOA3aHUs KaK 03/[0POBUTEIIHHOTO HHCTPYMEHTA
SBJSIETCSl €0 JIOCTYIHOCTh VISl LIMPOKOrO KOHTHHTEHTA 3aHMMAIOLIMXCS. 3aHATHS Ha
CKaJIOZIPOME He TPEOYIOT CreNHATbHON (DH3NUYECKOH MOATOTOBKH Ha HAYAIHHOM YPOBHE: TPACCHI
pa3zieNieHsl 1o KaTeropusiM CIIOKHOCTH, U HOBUYOK MOXKET HAYMHATH C MPOCTEHIIINX MapIIPyTOB,
TIOCTENEHHO Tepexofsl K Oonee CIOKHBIM [4]. Bo3pacTHBIX OrpaHHMYEHHil, 1O CYIIECTBY, HET:
CKaJIONTa3aHUEM 3aHUMAFOTCSI JIETH € 5—6 JIET U JIFO/IH IEHCHOHHOTO BO3PACTa.

3aHATHS HA CKAJIOIPOME He 3aBUCST OT MOTO/IHBIX YCIIOBHIA M He TPeOYIOT BbIe3/Ia Ha MPUPO]TY,
YTO JIENaeT MX PETYJPHBIMH U TPENCKAa3yeMbIMH — KITIOYEBOE YCIOBHE UIsl JIOCTHKCHHS
YCTOMYMBOTO 0O370POBUTEIBHOTO d((exra. CHapshKeHHE Il HAYMHAIONIMX (CKAJIbHBIC Ty,
CTPaXOBOYHAsI CHCTEMa) OTHOCHTENBHO JOCTYITHO, & OONBIIMHCTBO CKalOIPOMOB MPEIOCTABIISIET
€ro B apeHjy.

JUtst TOCTHDKEHHSI TICHXOJIOTHYeCKOro (deKkra CreniamicTbl peKOMEHAYIOT 3aHAMAThCs He
pexe 2 pa3 B Hememo [2]. Ha HayanpHOM 9JTamne 3aHSTHH BaXHO CHOKYCHpOBAThCS HE Ha
pe3ynbTare (BBICOTE HIIM CIIOKHOCTH TMPOIMICHHOrO MapIipyTa), a Ha CaMOM MpOIlecce — Ha
OIYIICHUSX TeNa, JBIDKCHUH, JbIXaHUW. Takoil MOAXO[ MaKCHMH3UpyeT MaiHadyiHece -
KOMIIOHEHT 3aHSITHIA U YCKOPSIET IOCTIHKEHHUE aHTUCTPECCOPHOTO ddexta.

Crkarnonazanye Taoke OONafaeT MOTEHIMATIOM JUIl TIPHMEHEHHMS B  KOPIOPATHBHBIX
O3JIOPOBUTENIGHBIX POTpaMMaXx, CTYIASHUYECKOH cpele W peadMINTAIMOHHBIX —IPAKTUKAX.
Oco0EHHO TEepPCIIEKTHBHBIM MPE/CTABIIETCS €T0 BKIIFOUCHHE B MPOrPaMMBbl TIOMOIIH JIULAM C
YMEpPEHHBIMH TPEBOXKHBIMH PACCTPOMCTBAMU — KaK JIOTIONHEHHE K ICHXOTEpPAIeBTHUCCKAM
METOJlaM HIIM CaMOCTOSITENIbHBIA MPOMUIAKTHYECKUH MHCTPYMEHT. [Ipu 3TOM HeoOXOommMo
YUUTBIBATh WHIMBUIYATbHBIC MPOTUBOMOKA3AHUS: 3a00JICBaHUS OMOPHO - JIBUTATENBHOTO
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arnmapara, BeIp&KEHHbIC HApYIICHUs BECTHOYIISIPHOTO armapara 1 Tsokénbie GopMmbl akpohoOuu
TpeOYIOT MpeIBAPUTENBHON KOHCYIBTALMH CIIEHHaTICTa [7].

3akmouenue: I[IpoBen€HHBIH aHamW3 TOKA3bIBaeT, YTO CKajlolla3aHHe 00Jamaer
3HAYATETGHEIM M HAyYHO OOOCHOBAaHHBIM TIOTCHIWAIOM B OOJIACTH KOPPEKINH
TICHXO09MOIIMOHAIBHOTO COCTOSHUS W CHIDKCHHS YPOBHS cTpecca. Ero ocobast IieHHOCTB
KaK 03JI0POBUTEIEHOTO HHCTPYMEHTA OPEACISICTCS YHUKAIBHBIM COYeTaHneM 3((EeKToB,
HEJIOCTIKUMBIM TIpH JPYTHX (opMax (H3MYECKONH aKTUBHOCTH: IPHHYIHTEIBHBIM
NEePEeBOIOM BHHMMAHHMS B PEXKHUM OCO3HAHHOTO HPHUCYTCTBUS, (HOPMHUpOBAHHEM
caM0d((EeKTUBHOCTH 4Yepe3 MpPeo0JeHNEe KOHKPETHBIX 3a]ad, HEHpOXMMHYECKOH
CTHMYJISIIIUCH aHTHCTPECCOPHBIX CHCTEM OpTaHM3Ma W CONMANBHBIM H3MEPeHHEM
COBMECTHOM MPAKTUKHU.

KimHyueckue uccnenoBaHus MOCIHEIHUX JIET, TPEXIE BCEro MpoBenEHHbE B [epmanuy,
TOATBEpMIN  S(PEKTHBHOCTS  TEPANEBTHYECKOTO  CKATONA3aHMA TIPH  JICTIPECCHBHBIX 1
TPEBOMKHBIX PACCTPOMCTBAX: MALMEHTbI AEMOHCTPUPOBAIN YITyULIEHHE SMOLMOHAIBLHOTO (oHa,
KOHLICHTpAalMd BHUMAHHUSI U CaMOOLICHKH, a JIOCTUTHYTbIE W3MEHEHHs COXPAHSIMChH IOCIe
3aBEpILEHHS TTPOrPaMMBL. JJOCTYITHOCTB 3aHATHIA Ha CKAIOApOMe TSl JTI0/Iel JTI000ro BO3pacta u
YPOBHSI TIOATOTOBKIL, OTCYTCTBHE 3aBHCHMOCTH OT TOTOABI M XOpOIIAs MACIITabHpyeMOCTh
HArpy3kd JIENAIOT  CKAJIONA3aHWE TIEPCTIEKTUBHBIM ~ MHCTPYMEHTOM — KaK  MAaccoBOI
O3JIOPOBUTENIGHOM ~ (DVBMHYECKOW  KyNBTYpbl, TaK ¥ KIMHAYECKH OPHEHTHPOBAHHBIX
TICHXONPOMMITAKTHYECKUX TIPOrPaMM.

JanpHeilme HccleoBaHWS B JaHHOW OONACTH TPEACTABIIOTCS HEOOXOMUMBIMH  JUTS
pa3paboTK  CTaHZAPTU3MPOBAHHBIX  IPOTOKOJIIOB  TIPUMEHEHMsl  CKaloNa3aHusl B
TICHXOTEPANIEBTHYIECKOM KOHTEKCTE, ONpEIeIeHHs ONTHMATBHBIX TapaMeTpoB HATPY3KH UL
PA3NMYHBIX KITMHAYECKUX TPYIIT U M3YYeHNS 0T OCPOUHBIX S((EKTOB IPAKTHKH.
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VYIK 37.036
Cornukosa H.B.,
TeJIaror JIOTOJIHUTEITLHOTO 00pa30BaHHs
MAOY «OK «JIutieii Ne3» nmenu C.I1. YrapoBoin»
r. Crapsiii Ockomn, PO

BOCIIMTAHUE CEMEWHBIX IEHHOCTE
YV MUIAJIIUAX ITKOJbHUKOB YEPE3 3AHSITUS B OB bEJIUHEHUN
110 UHTEPECAM «KAJIEMJTOCKOIT UJIE»

AnHoTamus. B nmyOnmukaipy packpbIBaeTCsi IOJXO/] K BOCIIUTAHHIO CEMEHHBIX LIEHHOCTEH y
JIeTell MJIa IIero KOIbHOro Bopacta (7—11 nier) B pamkax paboTsl 00beIMHEHHS 110 HHTEpecam
«Kaneiinockomn uzeii». [IpencraBneHsl GOPMbI U METOMbI BOCITUTATENIBHON PabOThI, OPraHUIHO
COYETAIOIIME TBOPUECKYIO JESTEIBHOCTh M OCMBICIICHHE CEMEHHBIX TPaULMii, poiei U HOpM
nosefieHnss B ceMbe. OmnmcaHbl TIpUMEpPbl TEMAaTHYECKUX 3aHATHH, B3aMMOJEHCTBHE C
POIUTENSIMH, @ TAKKE KPUTEPHUH OLICHKH CPOPMHUPOBAHHOCTH IIGHHOCTHOI'O OTHOIICHHUS K CEMBC.
[MyOmukapst  Oyger mose3Ha TefaroraM  JOHOJHUTENBHOTO — 00pa3oBaHMs,  KJIACCHBIM
PYKOBOJUTENSIM M METOJMCTAM, PEATM3YIOIMM IIPOrPaMMbl  JTyXOBHO - HPAaBCTBEHHOI'O
BOCITUTAHUS.

AKTyanbHOCTb. CeMbsi OCTaETCsl KITFOUEBBIM MHCTUTYTOM COLMATM3ALMKE PeOSHKaA, OJTHAKO B
COBPEMEHHBIX YCJIOBHSIX TpPAIWIHOHHBIE CEMEHWHbIE EHHOCTH HEPEeIKO Pa3MBIBAIOTCS IOJ
BIIMSIHEEM HH(OPMAIMOHHBIX TIOTOKOB, H3MEHEHHS MOJIEIICH CEMEHHBIX OTHOILICHUH U ieHIINTa
BPEMEHH Ha COBMECTHOE OOIIECHHE. Y MIIQIIMX ILIKOJIBHUKOB €LIE COXPAHACTCS BBICOKAs
BOCIPUMMYHMBOCTh K LIEHHOCTHBIM YCTaHOBKaM, IO3TOMY MMEHHO 3TOT BO3DACTHOW MEpHOJ
ONTHMAaJICH I ()OPMUPOBAHMSI YBAKUTEIIBHOIO OTHOLICHHS K CEMbE, OHUMAHMS e pOiu |
CMBICTAa ceMeMHbIX Tpamuimil. denepanbHbIl TOCYIApCTBEHHBI 00pa30BaTENbHBIM CTaHAAPT
HayaipHOro obmero obpaszoBanus (GPI'OC HOO) u Crpaterust pa3sBUTUsS BOCIUTAHHS B
Poccniickoit Denepanuy MOAYEPKUBAOT BaKHOCTD JyXOBHO - HPABCTBEHHOIO PA3BUTHS JIETEH,
BKJIIOUAs BOCIIHTAHHE YBAKEHHS K CEMbE, POIMTENAM, CTApLIUM IOKOJICHUAM. BHeypounas u
JIOTIOJIHUTENIbHAST 00pa3oBaTelbHash JIEATEIBHOCTh HPEJOCTaBIIseT IMOKHE BO3MOKHOCTH IS
pea3aIym 3THX 3a71a4: 371eCh MOYKHO MCIIOJIb30BATh UIPOBbIE, IPOSKTHBIE M TBOPYECKUE (hOPMEI,
KOTOpbIe OJIM3KM W WMHTEPECHbI MIIIIMM MIKOJbHUKAM. OOBEIMHEHHE [0 HWHTEpecam
«Kanelinockon wuzei» MO3BOISET HHTETPHUPOBATH (HOPMUPOBAHHE CEMEIHBIX IEHHOCTEH B
Pa3HOOOPa3HYO MPAKTUKO - OPHEHTHPOBAHHYIO JEATEIbHOCTD: CO3aHUE CEMEHHBIX aTb0OMOB 1
POIOCIIOBHBIX, ~TEATPAIM3ALMIO, JEKOPaTWBHO - MPUKIAJHOE TBOPYECTBO, OOCYXkKICHHE
JIMTEpaTypHBIX NPOU3BE/ICHHI O CEMbE, COBMECTHBIE MEPOIIPHSTHS C POAUTENSAMH. Takol MoaX0x
CIOCOOCTBYET HE TOJBKO YCBOGHHIO 3HAHWH, HO M Pa3BUTHIO SMOLMOHAIBHOIO OTHOILICHHS K
CeMbe — JII00BH, 0JIAr0IAPHOCTH, OTBETCTBEHHOCTH.

KiroueBbie citoBa. CeMelHbIC IIEHHOCTH, MJIAJIINK IITKOJILHUK, BOCITATAHUE, OOBEIUHEHHE TI0
WHTEpecaM, IOTMOJHUTENBHOe O00pa30BaHHE, JYXOBHO - HPABCTBEHHOE PAa3BHUTHE, CEMEHHBIC
TPAJIUILH, IPOEKTHAS JIEATEIbHOCTD, B3AUMOJICHCTBHE C CeMbEH, TBOpUECKast MacTepCKast.

Beenenne. CeMbsi — NepBUYHBIH MHCTUTYT COLMAIM3ALUH, B KOTOPOM pedEHOK
MOJIy4aeT NepBble NPeACTABJICHHST O HOPMAaX MOBeIeHWs, OTBETCTBEHHOCTH, 3a00Te U
B3aHMOINOMOIIIH. VIMECHHO B CeMbE 3aKIIa/IbIBAIOTCSI OCHOBBI HPABCTBEHHOCTH U (DOPMUPYIOTCS
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0a30BblC SKM3HEHHBIE OPUEHTHPLL B TO ke BpeMs COBPEMEHHbIC COLUAIBHBIC TEHICHIIUU
CO3IAIOT PHUCKH OCJIA0JIEHHUS MEKIIOKOJICHUECKUX CBSI3eH M Pa3MbIBaHMS  TPaJMLIMOHHBIX
CEMEHMHBIX IIEHHOCTeH, 4YTO TpeOyeT IeeHaNPaBICHHON IeJarorMIecKOd  IMOMIEPKKHL.
OOpazoBaresybHbIe CTaHIAPTHI MOIUEPKUBAIOT HEOOXOMMMOCTh (DOPMHUPOBAHHS Y O0YUArOLIMXCS
YB@KHUTEIIHHOIO OTHOILIEHHUS K CEeMbE, POAUTEIISIM, CTapILIMM ITOKOJICHHSM, & TAKKe TIOHUMAHUS
pOMM ceMBM B OKWM3HM UENOBEKAa. [IpM JTOM TpaauIMOHHBIC (POHTAIBHBIE  (HOPMEI
BOCIHUTATENBHOI PabOThI 3a4acTyt0 OKa3bIBAIOTCS HEJOCTATOYHO A(PMEKTHBHBIMU ISl MIIAJIIIHX
LIKOJIbHUKOB, TOCKOJIBKY HE YYMTBIBAIOT MX IOTPEOHOCTh B IPAKTHYECKOH JESTENHHOCTH,
HAIIIAHOCTH U 3MOLIMOHAIBHON BOBJICUEHHOCTH.

Iporpamma «Kaneiinockon uzei» peraer 3ty npooieMy 3a cuéT MHTErpalyy [HEeHHOCTHOTO
COJIEpKaHusl B Pa3HOOOpa3HbIE TBOPYECKHUE U MPOEKTHBIE MPAKTHKHU, TOCTYITHbIE U HHTEPECHBIC
nersim 7-11 net. Lens nporpammbl — chOpMHUPOBATh Y MIIAIIINX IIKOJIBHUKOB YBOKUTEIBHOE
OTHOLIIEHHE K CEeMbe, IOHMMaH1e CEMEHHBIX posiell M TpaauLvii, a TaKKe TOTOBHOCTb HPOSIBIIATH
3a0oty 0 Onmms3kux. Peanmmsammsi 3THX 3a1ad OCYILIECTBISECTCS 4epe3 IISiTh COfepyKaTelIbHBIX
6110K0B: «MOs1 ceMbsi: KTO MBI U UTO HAac 00betHACTY, «Pomy 1 00s13aHHOCTH B ceMbey, «Ilamathb
poznay, «3ab0Ta 1 noanepKKay», «CeMeHHbIe MPa3IHUKK U PUTYaTIbD. Kaxkiplii OJI0K MOAKPEIIEH
NPaKTHYECKUMH  3aJIaHUSAMH, PE3YJIbTATOM KOTOPBIX CTAaHOBUTCS KOHKPETHBIH HPOIYKT —
anpOOM, IUIAKaT, JHEBHMK JOOpbIX Jei, «KHHra ceMeHHBIX peLeNToB», IUIaH CeMEHHOro
npasgHuKa U T. 1. Takoi mojxos MO3BOJSET crienaTh LIEHHOCTHOE COAEPKAHHUE OCA3aeMbIM U
JIMYHOCTHO 3HAYMMBIM TS peOEHKa

3akmouenne. [IpeacraBieHHbIil OMBIT pabOTH 0OBeMHEHNs TI0 MHTepecaMm «Kaneiinockor
uIei» JeMOHCTpUpPYeT 3(P(EeKTUBHOCTH AEATENHHOCTHOIO MOAXOA K BOCIHTAHUIO CeMEIHBIX
LIEHHOCTEN y MITQAIIINX MIKOJIBHUKOB. CoueTaHHe TEOPETUUECKOTO OCMBICIIEHHS U MIPAKTHUECKOH
peanMzalyy TO3BOJISAET JETAM HE TOJBKO YCBOWTH COZIEpKaHHWE CEMEHHbIX IIEHHOCTeH, HO U
NIEPeKUTh MX Ha COOCTBEHHOM oOIbITe. BoBieueHne poaureneii B 0Opa3zoBaTeNbHBIN Mporece
co3maér ycnoBus [ (DOPMUPOBAHMSI EIMHOIO LEHHOCTHOIO IPOCTPAHCTBA CEMBU U
00pa3oBaTebHOM OpraHu3aliy, YTO YCHIMBaeT BocrnurtaresbHbid dddext. IMpemioxenusie
(hopMBI M METOJIbI MOTYT OBITh AIAIITUPOBAHbI K PA3IMYHBIM YCIOBUSAM U JIOTIOJIHEHBI C YYETOM
PETHOHATBHBIX M CEMEHHBIX OCOOCHHOCTEH. MaTepuaisl cTaTbll MOTYT CITyXKHTh OCHOBOM U
IIPOEKTUPOBAHNS] AHATOTUYHBIX IIPOrPAMM B YUPEHKICHHSIX JONOIHUTEIBHOTO 00Pa30BAHMS U JUIS
OpraHM3aliy BHEYPOUHOH JCATEIIBHOCTH B 00111€00pa30BaTEeIIbHBIX OPraHH3aIHsIX.
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HNCCIEJOBAHUE NTPUMEHEHUSA U - TOMOULIIHUKOB
B IIPEITIOJABAHUU KYPCA «KOPPO3US U 3BALLIUTA METAJLJIOB»

AHHOTAIUSA

B KOHTEKCTE CTPOMTENHCTBA «HOBBIX HMHKCHEPHBIX JMCLMIUIMH» TPAJULIHOHHbBIC MOJEIH
nperiofaBanus  Kypca «Kopposwst M 3amiiTa METUIOB» CTAIKHBAIOTCA C  IpoOneMamu
A0CTPaKTHOCTH TEOPETUYECKUX 3HAHMM U OTPAHMYECHHOCTH IPAKTUYECKOro OOYUYeHHS, UTO
00yCIIOBIIMBACT ONpEENEHHbIC OIPaHMYCHHs] B MPEJICTABICHWM 3HAHWA W OpraHu3aliu
B3aMMOJICHCTBHS Ha 3aHATHAX. B naHHOW cratee Ha mpumepe kypca «Kopposus u 3ammra
METAUIOB» PAcCMATpHUBACICS BHEAPEHHE HCKyccTBeHHoro umnremiexra (M) B xadectse
BCIIOMOTaTEJILHOTO TEIarOrMYECKOr0 MHCTPYMEHTA U MOCTPOSHUE TPEXKOMIIOHEHTHON MOJIENH
pedopmer mpenonasanus «MU - ycrnenne — ruiatdopMeHHas TTOIEPIKKa — HHHOBALHOHHOE
B3anmoyeiicteie». C ncnonp3oBanneM MU - mnardopmer st npenogaBanus «@DaiicsH Jlaommn
pa3paboTaH WHTEpaKTHBHBII BeO - CaliT BHUPTyalNbHBIX dKcrepumeHToB Ha HTML,
a[IalTUPOBAHHBINA [UI1 NPAKTHYECKOro OOYydYeHHs 10 JIAHHOMY Kypcy. Peamm3oBaHbl IyTH
npuMeHenust U - OMOIIHUKOB B TPEX dTarax yu4eOHOro MpoLecca: «J10 3aHsTHsl, Ha 3aHATUH 1
nocne 3aHATHs». [IpoanammsupoBansl 3¢GdexTsl npuMenenus MM - nomoum B TOBBIIICHUH
MHTEpeca CTYCHTOB K OOYHYCHHIO, YJIYUIICHHM KadecTBa INPENofaBaHus U (HOPMUPOBAHHH Y
CTYJICHTOB MpPAaKTUYECKHX KOMIIETEHIMH. Pe3ynbTarsl McclenoBaHMs CIIy:KaT HPaKTHYeCKOi
OCHOBOH JUIsl MHTEIUIEKTYaIH3alMk U pedopMbl NpEnofaBaHust MPOQUIbHBIX UCLUIUIMH B
00J1acTH MaTepHaIOBEICHNSL.

Kirouesble ciioBa

Hogsle Umxenepurie ductmmmnb, Peopma Ipenonasanmst; MU - Tlomonts B O0y4eHny;
Kopposus u 3anmra Metasios

Han Shibin.
College of Materials Science and Engineering, Jiamusi University,
Jiamusi, China

RESEARCH ON THE APPLICATION OF Al - AIDED TEACHING TOOLS
IN THE COURSE OF METAL CORROSION AND PROTECTION

Annotation

Against the background of Emerging Engineering Education construction, the traditional
teaching mode of the Metal Corrosion and Protection course faces problems such as abstract
theoretical knowledge and limited practical teaching, with certain limitations in knowledge
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presentation and classroom interaction. Taking the Metal Corrosion and Protection course as the
research object, this paper introduces Al - aided teaching methods, and constructs a three - in - one
teaching reform model of "Al empowerment - platform support - interaction innovation". Using the
"Feixiang Teacher" Al teaching platform, we developed an interactive HTML virtual experiment
webpage suitable for practical teaching of this course, implemented the application path of Al -
aided teaching tools in three teaching links: "before class, during class, and after class", and
analyzed the application effects of Al - aided teaching in improving students' learning interest,
teaching quality, and practical ability. This study provides practical references for the intelligent
teaching reform of materials - related professional courses.

Keywords

Emerging Engineering Education; Teaching Reform; Al - Aided Teaching; Metal Corrosion and
Protection

Beenenne

Kypc «Kopposust ¥ 3ammra METaioB» SBISETCS ONHOW W3 BaKHEHIIMX NPOQHIBHBIX
JMCLHTUIAH JUTS CIICHUATBHOCTEH B 00JacTH MaTepraioBe/ieHnst. Ero cozepikaHue 0XBaThIBaeT
TEOPETHYECKHE OCHOBBI DIIEKTPOXUMUH KOPPO3UH, THITMYHBIC BUIBI KOPPO3WH METAILIOB,
MEXaHHU3MbI KOPPO3UM M METOIBI 3allUTHI, a TAKKE MIPaeT KIIOYEBYIO pojb B ()OPMUPOBAHUM
UHKEHEPHOT'O CO3HAHUS CTYIEHTOB U UX CIOCOOHOCTYU PElaTh IPAKTHUECKHE 3a1a4HL.

B TpammimonHoit Mozieny npenosaBaHus Kypca « Kopposust 1 3aiyra MeTajuioBy TIOCTEIEHHO
MPOSIBJISIFOTCS. PAAIl TIPOOJIEM: BO - TIEPBBIX, TAKWE 3HAHMS, KaK TPUHLMIIBI AJIEKTPOXHUMUH
KOPPO3HMH U MHKPOIPOLIECCHI KOPPO3HH, SIBIFOTCS JOCTATOYHO A0CTPAKTHBIMH, 1 TOIBKO JICKIIHH
IPETO/IABATEN M CTATUYECKUE JAEMOHCTPALMH HE TO3BOJLIOT CTyACHTAM IOHATh WX HAITIIIHO,
BO - BTOpbIX, MPaKTHYECKUH OTanm OOyYeHHs OrpaHWYeH (PAaKTOpaMH, TAKHMH Kak
9KCIIEPUMEHTATBEHOE 000pYIOBaHHE, TUIOMIATKA U 0€30MacHOCTb, TIOITOMY CTYICHTHI HE MOTYT
TOJTHOLICHHO TPOBOIMTE PAa3IMUHbIe KOPPO3UOHHBIE SKCIEPUMEHTHI U ITyOOKO HaOIIOAaTh
JIMHAMIYECKHEe W3MEHEHHS! MPOLIECCOB KOPPO3UH; B - TPETBUX, OLEHKA OOyYEeHUs B OCHOBHOM
OCHOBaHA Ha Pe3yJIbTaTax SK3aMEHOB, YTO HE IO3BOJISET IOJHOLEHHO OTPa3UTh MPAKTHYECKUE
CIIOCOOHOCTHU ¥ MHHOBALIMOHHOE MBIIIUIEHUE CTYIEHTOB.

B mnocnemnue rofpl NpUMEHEHHWE TEXHOJOTME MCKYCCTBEHHOIO UHTE/UIeKTa B cdepe
00pa30BaHIs! MOCTOSIHHO YIIIyOJISeTCsl, UTO MPENOCTABIeT HOBbIE TEXHUUYECKUE CPEACTBA L
pedopmbl  mpeniofaanus auciuiuiiH. MM - nomormHuMkM B oOydeHMM Onarojapsi Takum
(GyHKISIM, KaK MHTEPAKTUBHOE OOydeHHe, CIOCOOHBI A((EKTHBHO peruaTh OOJIeBbIE TOUKH
TPaJULIMOHHOIO IperofaBaHus. Ha 3Tom ocHOBaHMM B JaHHOHM crathe uHTerpupyrorcs MU -
TIOMOIIHVKH U TIperofiaBaHue Kypca «Kopposus M 3aliTa METaUIOB», MCCISIYIOTCS ITyTH
npumMereHust pedopmbl MU - momorm B 00y4eHnH, a TaKKe MPOBOJUTCS aHAIM3 1 0000MIIeHNe
Pe3yIbTaToB OOYUYEHHSL.

1. ITIYTU NPUMEHEHUS UU - ITIOMOIIHUKOB B KYPCE «KOPPO3USI U
3AIIUTA METAJLJIOB»

VuuThiBas TEKyIlee COCTOSHHE Kypca M CYLISCTBYIOIIME MPOONEeMbl B TPETIONABAHH, B
JIAHHOU CTaTbhe pa3paboTaHa M pealn3oBaHa pedopMa MpenofaBaHus ¢ HcHonb3oBaHueM MU -
MOMOIIHUKOB Ha TpEX STamax y4eOHOro Mpolecca: MOIATOTOBKA K 3aHATHSM, OOydeHHE Ha
3aHATISIX M 3aKpeIUICHHE MaTepuaia IMocie 3aHsATuil. B mpomecce peammsaimm oOydeHus Ha
OCHOBe 00pa3oBaTelbHOM IUIaTGopmbl «WDKuxyiry» ¢ ucrnonb3oBanieM MU paspaboran
WHTCPAKTUBHBI BeO - MHCTPYMEHT BHPTYalbHbIX SkcrepumeHtoB Ha HTML, moctpoeHa
rulpuHas MoJenb 00ydeHHsl, OOBCAMHSIOmAs OHIAH M OoIaiiH (OopMaThl, U TPOBEICHBI
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MHHOBAIMHU B 0OJIACTH TIPETIOIaBaHs B KJIACCE, YIPABJICHHUS JOMAILIHUMU 33/IaHUSIMU H OOPATHOM
CBSI3H I10 00YICHHIO.

1.1 IloaroToBka K 3aHATHIM

C mnomorpto cuctembl MU - aHamiza yueOHOM cuTyamuy miatGopMbl  «DKuXyHIy»
MPOBOJIUTCS. MHOTOMEpHBIM aHAIN3 YPOBHS YCBOGHMS CTYJEHTAMH HPEIBAPUTEIBHBIX 3HAHUM.
Hanpumep, aHaim3 TaHHBIX 00 9K3aMEHAIMOHHBIX OalTax CTYACHTOB Ha MPENbITYIIUX Kypcax,
BBITOJIHEHUH JIOMAIIIHKX 33/IaHUI M aKTUBHOCTH Ha 3aHSTHSIX MT03BOJISIET 0OOCHOBATH Pa3paboTKy
MH/IMBH/LyaIM3UPOBAHHBIX y4eOHBIX IIaHOB. C MOMOIIBIO MHCTPYMEHTOB I'eHEpaIiy y4eOHbIX
pecypcoB Ha ocHoBe MU, takmx kak VM «baiiny Bombky» m MU «Cunsdor CHHBXYyOD,
MIPOBOJIMTCS TIIyOOKasi MHTEpIpETalys y4eOHOM MporpaMMbl M KIIFOUEBOTO COZICPIKaHUs Kypca
«Kopposusi 1 3aluTa MEeTauioB», CHCTEMATH3HPYIOTCS JIOTHYECKUE CBS3M MEXIY y4eOHBIMH
9NIEMEHTAMU ¥ CTPOMTCSA LENOCTHAs CHCTeMa 3HAHMHA. 3aTeM CreHepHUpOBaHHAS CTPYKTypa
nvnoprupyercs B Kimi K2.5 s cosnanus npesenranmii PowerPoint, ynpakseHuit 1o riiaBam 1
PYKOBOJCTB 10 3KcriepumenTaM. Haxonen, ¢ momonsto DeepSeek mpoBepsitorcsi Hay4dHble
HPYHLIMIBL U pacyETHBIE (GOPMYJIBI JUTsS 00ECTICUCHUST CTPOTOCTH COZIepKaHMsL. B To ske Bpemst ¢
niomorpto Takux MM - uacrpymenros, kak Tynsu Lsupeons, CNKI Hccnenosanus u loyoao,
OCYIIECTBIIACTCS TIOMCK M 0TOOp y4eOHBIX PECYPCOB, TECHO CBS3aHHBIX C COJEPIKaHHEM Kypca,
TaKMX KaK MHUKPOJISKIMM [0 MEXaHM3MaM KOPPO3HH, BHICOPOIMKH IO IPOBEICHUIO
JIEKTPOXUMHYECKUX KOPPO3UOHHBIX DKCIIEPUMEHTOB U MEPENOBbIE UCCIIENOBATENCKIE CTaThH
TI0 3aIlIUTe OT KOPPO3HU 000pYI0BaHMS B XOJIOHBIX perroHax. Ha atoii ocHoBe ¢ nomorisio NI
- mmardopmbl Uit mperiogaBaHus «DoificsiH Jlaomm» pa3zpaboTaH HMHTEPAKTHBHBIA BEO -
MHCTPYMEHT BUPTyallbHBIX dKcriepuMeHToB Ha HTML, kotopelii mpeoOpasyer aOCTpakTHbIC
MIPUHIUIBL KOPPO3UM B YIpaBIsileMble M HAOJIOaeMble BUPTYAIbHBIC SKCIIEPUMEHTATIBHBIC
CLEHApUM JUI pelIeHHs] ITIpoOJIeM HEIOCTATOYHOM AKTHMBHOCTH CTYJEHTOB Ha 3aHATHSAX,
OTCYTCTBHS BO3MOKHOCTEH IS B3aUMOJCHCTBIS M HU3KOM MOTUBALMH K 00ydeHuio. Ha ocHoBe
otuéra 00 aHanm3e yueOHOH cuTyaimy, npenoctaBiaeHHoro MM - HHCTpyMEHTOM, M CTaHIapTOB
Kypca ¢ TpUMEHEHHeM TaKCOHOMHHM 0Opa3oBaTelnbHbIX Leeld biyma yueOHble menm Kypcea
pa3nersoTcsl Ha memd (h)OPMHPOBAHMS 3HAHMH, LeM (HOPMHPOBAHMS CHIOCOOHOCTEH M ILIeNH
(dopmupoBanust  kadecTB.. Hampumep, uens QopMHpOBaHMS 3HAHWH ONpeneNseTcs Kak
CHUCTEMAaTHYECKOE OCBOCHHE KIIFOYEBBIX YUYEOHBIX OJIEMEHTOB, TAKMX KaK IPUHLIIIBI
9IEKTPOXUMHH KOPPO3UHM, BHABI KOPPO3MH M METOABI 3alUTHL LENMb  (OPMHUPOBAHIS
CIIOCOOHOCTEH — KaK pa3BUTHE Yy CTYJEHTOB CIIOCOOHOCTH aHAIM3MpOBaTh M peliarh
MPAKTHYECKUE 3a/1a4K 110 KOPPO3HH, a TAKAKe CIIOCOOHOCTH pa3pabaThIBaTh CXEMbI 3aIUTHI; LEIb
(OopMIPOBAHHST Ka4eCTB — KaK BOCITHTAHHE Y CTYAEHTOB CTPOIOr0 M PEATHCTUYHOIO HayqIHOTO
TI0/IX0/1a ¥ ”HHOBALIIOHHOT'O MBIIIICHUS.

1.2 OGy4eHne Ha 3aHATHSIX

B okcrepumentansHoM o0ydenmu 1o Kypey «Kopposwst m zammra meramioBy U
uHTErpupyercss ¢ IiaTGOpMOd BHUPTYIbHBIX OKCIIEPUMEHTOB, W I  BUPTYAIBHOIO
9KCMEPUMEHTAIIEHOTO 00y4YeHHs UCTIONb3yeTcsl pa3paboTaHHbIi ¢ momolbio M - moMonHuKoB
MHTEpakTUBHBIA BeO - caiit Ha HTML, 4to mo3BoisieT CTyJeHTaM HPOBOAWTH OIEpALf T10
KOPPO3HOHHBIM AKCIIEPHMEHTaM B BUPTYaJIbHOM cpefie ¥ HaOJoiaTh AMHAMIYECKUE M3MEHEHHUS
TporieccoB Kopposuu. Hampumep, ¢ nomouipto paspadoranHoi MM nuHammyeckoi chcTeMbl
MOJIEJIMPOBAHKS TOJIPU3ALIOHHBIX KPUBBIX Ha 0cHOBE PINN MOJKHO cMOJIeIMpOBaTh Iporece
M3MEHEHMS MOJISIPU3ALMOHHBIX KPUBBIX METaUIOB MPH Pa3IMYHBIX MapaMeTpax OKpyXKaromieH
cpenbl (TaKMX Kak KOHLIGHTPALMs COJISTHOM KHCJIOTBI, TEMIIEparypa OKpPY)KaroLleH cpebl,
MaTepua AEKTPOIOB U T.J.). CTyAEHTbI MOTIYT PeryMpoBaTh SKCIEPUMEHTAIILHBIC TTApaMETPB,
HaOJTF01aTh U3MEHEHHSI TOJIIPU3AIIMOHHBIX KPUBBIX B PEATbHOM BPEMEHH U TMOJTy4aTh JJAHHBIC O
MOTEHIHae CaMOKOPPO3HH, IUIOTHOCTH TOKAa CAMOKOPPO3UH, CKOPOCTH KOPPO3WH M T.J., YTO
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MO3BOJISIET WM [IyOOKO TMOHSTH METOIbl aHAIW3a  MOJSPU3ALMOHHBIX  KPHUBBIX U
SNEKTPOXUMHIYECKHE MEXAaHM3MBI KOPPO3HH METAUIOB. B TO ke BpeMst BCTpOSHHAsI B CHCTEMA
0a3a KIIFOYEBBIX YUYEOHBIX JJIEMEHTOB MOJKET MPEIOCTABHTH CTYIEHTaM COOTBETCTBYIOIIINE
OOBSICHEHHSI 3HAHMH, TIOMOTasi MM CBSI3aTh JKCIEPHMEHTAIBHBIC SIBICHUS C TEOPETHYECKUMU
3HAHUSIMHL.

1.3 3akperuieHre MaTepraa rmocie 3aHATHi

C TOMOIIBIO OHJIAMH - MHCTPYMEHTa WHTEIUICKTYaJIFHOW TPOBEPKU JIOMAIIHWX 3aIaHUH
miatdopmbl «WHKUXYHIITY» OCYIIECTBISISTCS] aBTOMATHYECKasi MPOBEPKA M aHATN3 JTOMAIITHUX
3a/IaHKi, MPEICTABICHHBIX CTyaeHTaMu. [l CTyneHTOB ¢ ciaboii 0a30i 3HAHME JIOMAIIHHE
3aIaHysT COCPEIOTOUEHBI Ha 3aKpeIUICHNH Oa30BBIX 3HAHHI M TPEHHPOBKE 0Aa30BBIX HABHIKOB,
TaKUX Kak IMOHMMAHHE MPHUHIMIIOB KOPPO3UH M NMPHMEHEHHE OCHOBHBIX METOJIOB 3alIUTHI. JIst
CTY/ICHTOB C BBICOKUMH CITOCOOHOCTSIMH K OOYYCHHIO JIOMAIlIHUE 3aJIaHHsI OPHEHTHPOBAHbI Ha
pCLICHHE KOMIUICKCHBIX 3aJad M pa3BUTHC HMHHOBALMOHHOIO MbluieHUs. Hanpumep, s
pelIeHns 3a1a4d 1o pa3paboTKe CXeM 3alIUThl B CIIOKHBIX KOPPO3HOHHBIX YCIIOBHSIX, aHATN3Y H
OITUMI3ALIMY  KOPPO3HOHHBIX CIIyYaeB C TMOMOIIBI0 paszpabotaHHoi MU wmHTEIIEKTYanbHOM
1aTGOpMbI MPOSKTUPOBAHUS CXEM 3allIUThI CTYICHTHI MOTYT BBOAMTH Mapamerpbl padoumx
YCIIOBHH (Takue Kak MUHMMallbHas pabodasi Temrieparypa, pacuéTHbIA CPOK CITy»KOBI, YCIIOBHUSI
XpaHeHUs W T.JI.) Ul Pa3IM4YHBIX CLEHApUEB TPUMCHEHHS (HampuMep, 3UMHSS 3aIliTa
CEJTBCKOXO3SIUCTBEHHON TEXHHKH, 3allliTa apMaTypbl 3[aHHH B XOJOIHBIX PErHOHAX) W
aBTOMATHYECKH TOJIyYaTh WHAMBUIYAIM3UPOBAHHbIE CXeMbl 3aliUThl. CTyAEHTbI MOTYT
paspabaTbiBaTh ¥ ONTHMH3UPOBATH CXEMBbI 3AIIUTHI C MOMOIIBIO ATOH MIAT(OPMBI, B PEaTbHOM
BpPEMEHH TIPOCMATpHUBATh TAPaMETPhl CXeM, TaKWe KaK CPOK CIIy>KOBI 3aIlliThbl, TOJIIMHA
TIOKPBITHS, CTOMMOCTh M T.J., @ TAakkKe CPaBHUBATh MX C PEATbHBIMH CIy4asMH MECTHBIX
OpEeAnpUsITHil I TNPOBEPKM  OCYINECTBUMOCTM — cxeM. Hampumep, Uit 3amiuThl
CEIIbCKOXO3SHICTBEHHOI TEXHHKH B 3MMHHX YCIIOBHSX HHM3KHX TeMmrieparyp B paiioHe [[3smycu
HHTEIUIEKTyaJIbHasl TUaTopMa TPOESKTUPOBAHMS CXeM 3ammThl Ha ocHoBe MM pexomenmyer
HCIIOJIB30BAaTh  CHCTEMY  3alllUThl  «MOIUGUIMPOBAHHAS  AMOKCHIHAs TPYHTOBKA  +
HOJIMYPETaHOBOE (PUHMILIHOE TTIOKPHITHEY, TPEIOCTABIISET JAHHBIE O CPOKE CITY)KOBI I CTOMMOCTH
JTAHHOM CXEMBI, a TAKoKe CPaBHUBACT €€ C peaTbHBIMH CITydasMH TPAKTOPHOTo 3aBoja «L[3muam» r.
[I3sMychl ¥ arpoTexHHYecKoro IieHTpa «baiinaxyan», 4To IO3BOJSET CTYICHTaM IOHSTH
TOJIXO/IbI K IPOSKTUPOBAHKIO CXEM 3aIlIUThI U A(PPEKThI X TPUMEHEHHSI B PeaIbHON HH)KSHEPHH.

Pucynok 1. Tpéxarammas mozens npumenennst M1 — nomomamkos
B Ipeno/jaBaHny Kypca «Kopposus 1 3aIiita METaILIOBY

2. AHAJIN3 YO PEKTUBHOCTU IPUMEHEHMUS A - TIOMOIIHUKOB
CornacHo aHanM3y JIaHHBIX 00 MCTIOJB30BaHUK cTyneHTaMu I - MOMOIIHUKOB, aKTHBHOCTD
CTYy/ICHTOB HA 3aHATHSIX MOBBICKIIACH Ha 85 %, a CTEleHb JOCTIDKEHUS 1Ieiell OLICHKH TOMAIITHHUX
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3agaHuii mocne 3aHATMH — Ha 33 %. C TIOMOLIBIO MHTEUIEKTYaIbHOH ILIAThOpMBbI
MPOEKTUPOBAHHUSI CXeM 3aluThl B coctaBe MM - OMOIIHUKOB CTy/IEHTbI pa3paboTaiu B oOLeiH
CIIOKHOCTH 23 HOBBIX ONTHMU3MPOBAHHBIX CXEM 3allUTBI OT KOPPO3HH, M3 KOTOpbIX 12 cxem
ObLIU MPUHATHI MECTHBIMU HpeANpHATHsIMU. Harpymep, cTyneHTb! pazpaboTaau cXeMy 3UMHEN
3AI0UTBI  CEJILCKOXO3AMCTBCHHOM TEXHWKM [UI1 OJHOTO M3 MECTHBIX AarpOTEXHHYECKHX
OpeanpusTyii . [[3aMycH ¢ MOMOIIBIO UHTEILIEKTYaIbHON ILIAaT(OPMBI IPOESKTUPOBAHUS CXEM
3ammThl. JlaHHAd cXxeMa MCIONB3yeT CHUCTEMY 3alUThl «MOAU(DHUIMPOBAHHAS SHOKCHIHAS
TPYHTOBKA + MONMYPETaHOBOE (DHHIIITHOE TIOKPBITHEY, TIPOTHO3UPYEMBIi CPOK CITyIKOBI 3aIIIHThI
cocTaBisieT 12 JeT, a CTOMMOCTh CHH3MJIACh MPUMEPHO Ha 25 % IO CPaBHEHMIO C UCXOIHBIM
peleHueM npemnpuATys. braromaps MHTErpalMy ¢ pealbHbIMM - CIIydasMH —MECTHBIX
HPENPUATHH CTYIEHTBI MOTYT HOHSTH TPOOJIEMBI 3aIIUTHI OT KOPPO3HH B PEATBHOMN HHKEHEPUH
U TIOBBICUTb CBOU UHKEHEPHbIE IIPAKTHUECKUE CIIOCOOHOCTH U IpodeccroHanbHble KauecTsa. I1o
OT3bIBAM MPEIUIPUATHI, CTY/ICHTBI, YyYacTBOBAaBLIME B IPAKTUKE IO Kypcy, ObIcTpee
a[anTHpyIOTCsT K padouMM MeCTaM BO BpeMsl CTKUPOBKY, M MX CIOCOOHOCTH peIlaTh
IPaKTUYECKUE 3a/laud IOBBICWIACH HPUMEPHO HAa 42 % IO CPaBHEHUIO CO CTyIEHTaMu,
00YUYEHHBIMH 110 TPAIUIMOHHON MOJIEH IPENO/IaBAHMs.

Tabmma 1 - CpaBHUTEBHBIN aHAIN3 TPAIUIIIOHHON
u M - accucTpoBaHHON Mozienel 00ydeHnst

Ioxazaresn Tpaguumonnast MoaeIb NN - accucrupoBanHas
Mo/ieJIb

Cnoco6  mpencrapienus | CtaTudeckue [OCKH, Claizbl | JJUHaMUUecKue BHPTYaIbHBIC

3HAHUN PowerPoint SKCIIEPUMEHTBI, PEryIUpOBKa
[apaMeTpoB B PEAIbHOM
BpEMEHH

VYenosust 11 | OrpaHudeHo oOopynoBanueM, | [loqHomeHHas — BUPTyasbHAs

9KCIIEPUMEHTATIEHOTO TIOMEILEHNEM, 0E30MIaCHOCTBIO | CUMYJIALIMS, ~ MHOTOKPAaTHOE

00yueHus HIOBTOPEHHE O3 OrpaHIIEeHHUI

WuTepakTrBHOCTD Ha | Jlexuws nperiofaBarens, | YemoBeko - MammHHOE

3aHSTHH CTYJICHTBI [TACCUBHO CIIYIIAIOT | B3AUMOJICHCTBUE, MIHOBEHHAs
oOpatHast CBsI3b

Ouenka wu  jomamnue | [IpermyIiecTBeHHO MTOrOBbI | ABTOMAaTHYecKas IpoBepKa +

3aJaHus 9K3aMeH, 0e3 OLIEHKH IIpoLiecca | ePCOHATM3HPOBAHHbIE
3a7anusd + aHalM3 Ipolecca
0o0y4eHust

AXTHBHOCTG cTyzieHTOB | Huskast (6a30BbIil ypOBEHS) IoBbimenne Ha 85 %

Hoctmwkenne neneit | Huskas (6a30Bblii ypoBeHb) INosbimenue Ha 33 %

JIOMAIITHHX 331aHNH

HcTouHuK: pa3paboTaHo aBTOPOM

B xypce «Kopposust u 3amimra METaUIOB» BHUPTYaIbHOE IKCIEPUMEHTANIbHOE O0ydeHHe U
MHTE/UICKTyalbHas IUIaTopMa NPOCKTHPOBAHKMS CXEM 3AlIUThl HPEAOCTABISIOT CTYACHTAM
OoJbIlle BO3MOXKHOCTEH ISl NIPAKTMKY, IO3BOLIOT UM IIPOBOJUTH SKCIEPUMEHTAIbHbIE
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omnepalyu W pa3pabaTbiBaTh CXEMbl B BHUPTYalbHON cpene, (GOpMUpYs HMX IPaKTHYECKUE
CIIOCOOHOCTH ¥ NHHOBAIIMOHHOE MBIIILICHHE.

Tabmuna 2 - CBozHble 1aHHbIe 00 3¢ PexTrHBHOCTH prMeHeHust I - HOMOIITHIKOB

Ilokazaresn 3HaueHue
IloBbIlIeHNE aKTUBHOCTH CTY/ICHTOB Ha 3aHATHSX 85 %
TloBbIlIcHYE CTEIIEHH JOCTHKECHHS 1EIICH TOMAIITHKX 3a1aHui 33 %
KosmuecTBo HOBBIX ONTUMU3UPOBAHHBIX CXEM 3aIIUTHI, 23
pa3paboTaHHBIX CTyIEHTAMU
3 HUX IPUHATO MECTHBIMH IPEANPUATUSIMU 12
[loBbIiIeHNEe IPAKTHYECKUX CIIOCOOHOCTEH CTYICHTOB (IO OT3bIBAM 09
HPEIIPHATHI)

VlcTouHuK: pa3paboTaHo aBTOPOM

3.3AK/IIOYEHUE

C HCIPEPLIBHBIM Pa3BUTUCM TEXHOJIOTHI HCKYCCTBCHHOI'O HMHTCIUICKTA IIPUMCHCHUC nm -
TIOMOIIHKKOB B Kypce «Koppo3us 1 3ammra Metauio» OyaeT Beé 6oree rirydokum. B Oy myiiem
MOXHO OyJIeT MpeIOCTaBIATh CTyJCHTAM Oosice TOYHBbIC YYCOHBIC PEKOMEHIAIMH, & TaKKe
yewmth uHTerpaimio MU - WHCTpYMEHTOB C pealbHBIM HKCICPUMEHTAIBHBIM O0ydeHHeM,
pean30BaTh B3aMMOJOIIOJIHEHUC BUPTYAJIbHBIX W PCAJIBHBIX OSKCIIEPUMEHTOB U TIOBBICUTH
MPaKTHYECKUE CIIOCOOHOCTH CTy1eHTOB. [TprmMenerne N - MOMOIIHUKOB B MPEIOIaBaHHHN Kypca
«Koppo3ust u 3armra MeTauIoBy MO3BOJIsIeT P(EKTUBHO periarh MPOOIEMbI, CYIIECTBYIOIINE B
TPAJIMIIMOHHON MOJICIM TIPCTIO/IABAHMS, PCAIM30BaTh TAKUEC (DYHKIMH, KAK HHTEPAKTHBHOC
o0yueHne, MHINBHIYaIM3UPOBAHHBIC PEKOMCH/IAIMK M OICHKA JOMAIHMX 3aJ[aHHil T0Cie
3aHSATHH, TTOBBICUTH A)PEKTUBHOCTH OOYUCHHSI, COBEPIIICHCTBOBATH CUCTEMY OLICHKH O0YYCHHUS 1
PEIOCTABIISITh CTYICHTaM 00JIee KaUeCTBEHHBIH OIBIT 00y4eHHs. B TO e BpeMst HCIIOJIb30BaHNEe
pa3paboTaHHBIX WHTEPAKTUBHBIX BEO - HHCTPYMEHTOB BUPTYAIBHBIX SKCIICPUMEHTOB Ha OCHOBE
VI 1no3BossieT  CTYZICHTaM HAIVIJHO TMOHSTh 3aKOHOMEPHOCTH MPOLECCOB  KOPPO3WH,
(hopMHUPOBaTh UX MPAKTUYECKUE CIIOCOOHOCTH ¥ MHHOBAIIMOHHOE MBIIILICHHE, A TAKKE MOBBICUTH
UX MHKEHEPHBIE MPUKIIAIHBIE CIOCOOHOCTH.
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YIK 616
Ipoxonuyk H. U.
CryneHT
CeBepo - 3anaiHbIi roCyAapCTBEHHBIN MEIMIIMHCKUI YHUBepcuTeT uM. .M. MeunukoBa,
WucruryT dpyrnamentansHol Memvmae (T.CaHkT - [letepOypr, Pocentickas Denepartis).

KJIMHAYECKAS 3®®EKTUBHOCTD CPEJICTB MECTHOI'O BO3JIEMCTBUSI
B KOMILIEKCHOW TEPAIIAU SPO3UBHO - SI3BEHHBIX [TOPAKEHUI
CJIM3UCTOM OBOJIOUKU PTA Y ALIMEHTOB
C TACTPOSHTEPOJIOT MYECKOM TATOJIOT UEIA
(IO JAHHBIM SHJIOCKOINMUYECKHUX UCCJIEJOBAHU)

AHHOTAIIHS

AXTyanbHOCTh 00yCIIOBIIEHA BEICOKOH YacTOTOH SPO3MBHO - SI3BEHHBIX MOPAYKEHHH CITH3UCTON
000JI0UKH TOJIOCTH PTa y MAIMEHTOB € FACTPOIHTEPOIOTMUECKOH NATONIOIUEH, OATBEPKICHHOH
sHIocKormuecku. Llens — oreHka 3(hPEeKTUBHOCTH CPENCTB CepUn «AcCeNTa» B KOMIUICKCHOMH
TepanuM JIAHHOM KaTteropun OoJbHBIX. B MccienoBaHMM ydyacTBOBaIM 35 MAlMEHTOB,
pa3feNeHHbIX HAa OCHOBHYIO M KOHTPOJIBHYIO Ipymmbl. OIEHMBAINCH aHAIBIE3UPYHONIIH,
MPOTUBOBOCIIAJIMTENBHBIA U AIUTEIM3UPYONmMid dddexrsl. Pedynbrarel mokazamu OblcTpoe
KYIUPOBaHUE OOJH, BHIPOXKEHHOE CHIDKEHHE BOCIIAJICHUS M COKpAILICHHE CPOKOB SIUTEIN3ALUH
Ha 2-3 nmus. BeBox: mpemaparsl «AcenTa» 1ernecoo0pasHo peKOMEHIOBATH TPH KOMOPOHITHON
TIATOJIOTHHL.

Kmouesnle cioBa

OpO3MBHO - S3BEHHBIC IIOPAXKCHUS, CIM3MCTAs O00OJOYKa PTa, TAaCTPOIHTEPOJIOTHYECcKas
TIATOJIOTHS], SH/IOCKOINST, MECTHAS TePATINSL, SIUTEIH3AI M.

Beenenune. Dpo3uBHO - SI3BEHHBIE TTOpAKEHWsI cm3ncTol oborouku monoctr pra (COIIP)
MPEZICTABIISIOT COOOH OJIHY M3 HauOOoJee CIOKHBIX MPOOJIEM COBPEMEHHOIN CTOMATOJIOTHH, YTO
00YCIIOBIIEHO WX PELUAMBHPYIOLIMM XapaKTepoM, BBIPAKEHHBIM OOJIEBBIM CHHIPOMOM H
PE3UCTEHTHOCTBIO K cTaHmapTHoM Teparmu [4, c. 24]. OcoOyro akTyalbHOCTH IPHOOpETaeT
BEICHUE MAICHTOB C COMATHYECKOH KOMOPOWIHOCTBIO, IIOCKONBKY HaIMdre (HOHOBOH
[IATOJIOTMHM  CYIIECTBEHHO M3MEHSET TEYCHHE BOCHAIMTEIBPHOIO MpoLecca W 3aMeyisier
penapartuBHBIe Tiporiecchl [1, ¢. 250]. AHanmu3 HayqIHOW JMTepaTyphl CBUIETENIBCTBYET O TECHOM
MATOrCHETHYECKOM B3aHMOCBSI3U MEK/Ty COCTOSIHAEM TIOJIOCTH PTa U 3a00JICBAHMSIMU HKEITyI0YHO
- xwumreynoro Ttpakta (QKKT). Tacrpoasodareanshas pedumtokcHast O0ne3Hb, XPOHHYECKHE
TacTPUTBI U BPO3HMBHO - A3BEHHBIC MOPAKEHHS TaCTPOIYOICHAIBHOMN 30HbI, BEPUPUIIMPOBAHHBIE
npu  pUOPOracTpOyOACHOCKOIHMH, BBICTYNIAIOT 3HAYMMBIMU  (DAKTOpaMH, BIHSIONIMMHA Ha
romeocta3 monoctd pra [5, c. 16]. MsmeHenme pH pOTOBOM KHUAKOCTH BCIIEICTBUC
TIATOJIOTMYECKOT0 pedhIoKca, HapyIIeHHe MUKPOOHOLICHO3a U AUCOAIAHC JIOKATbHBIX (haKTOPOB
3QIIUTBI TPUBOIT K TOMY, YTO 4actoTa W Tspkects matonoruii COIIP y aHHON Kareropuu
TIAIUEHTOB 3HAYUTENBHO BO3PACTAIOT [0, ¢. 35]. XpoHMYecKre ouari BOCHAICHHS B TIOJIOCTH PTa,
B CBOIO O4Yepe/b, CIY)KAaT PE3epByapoM YCJIOBHO - MATOI€HHOH MHKPOQIIOPBI, CIOCOOCTBYS
OCIIO’KHEHHOMY TEUEHHIO OCHOBHOTO TaCTPOJHTEpOJIOrudeckoro 3adomneBanws [2, c. 45]. Cpemm
TUIIMYHBIX HO30J0rHYecKuX (hopm mopakernit COIIP BBIIEISIOT SPO3UBHO - SI3BEHHYIO (HOpMY
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KpacHOTO  IUIOCKOTO  JIMINAs, XPOHMYECKUH PELMAMBHPYIOMIMH a(TO3HBI  CTOMATHT,
TepreTHYeCcKHil CTOMATHUT, JIeCKBAMATHBHBIA MMHTMBOCTOMATHT M TPAaBMATHYECKUE 3pO3uH. Y
MAIMEHTOB ¢ S3HAOCKomm4eckn mnoxareepxkaeHHod maronoruell JKKT manmnbre 3abomeBanms
MPOTEKAIOT OoJIee TSHKENO U TPEOYIOT MPOJIOHTMPOBAHHOM TeparuH 3, c. 78].

Lennr wuccaenoBaHusi — aHATN3 TepareBTUYECKOH S(P(EKTHBHOCTH CPEICTB MECTHOTO
TIPUMEHEHHsT CepUN «ACeTTa» y MaIUeHTOB C 3PO3UBHO - s3BeHHbIMH nopaxkeHusimu COIIP Ha
(hoHE racTPO3IHTEPOIOrNYECKON NTATOJIOT MU, MOATBEPAKICHHOH SHIOCKOITHYECKH.

3ajaun HccIeI0BAHUSA:

1. OueHNTD aHATbre3UpyYHOLIHI 3(EKT MPErnapaToB CEPHU «ACETa.

2. V3yunTh TMHAMUKY BOCTIAJIMTEIIBHBIX CUMIITOMOB Ha (JOHE TepartvH.

3. OnpenenuTs CPOKHU SIUTENN3ALMH MopakeHHBIX yaacTkoB COIIP.

Marepuaisl 1 MeToIbL. B HccneoBanye BKIIIOUEHBI 35 MalieHToB B Bo3pacte ot 35 10 55 ner
C JIMarHO3aMH: PO3HMBHO - s3BEHHast (JopMa KpacHOTo IUIOCKOro Jmmast (n=14), XpoHmdecKuit
peupauBUpyrommMid agro3Hblii cromarut (n=12), tpaBmaruueckue sposun COITP (n=9). Bce
YYaCTHUKM WMENTM OTSTOIICHHBIM TracTpodHTeposiormyecknii aHamues: [DPB  (n=19),
XpoHm4eckni ractpuT (n=11), s3BeHHas OOJIE3Hb [BEHAIATHIIEPCTHON KHIIKA B CTaiuH
pemuccuut  (n=5).  JluarHo3 ~ OCHOBHOrO  3a0ONIeBaHMs  HOATBEPXKACH  JAHHBIMH
(hrOporacTpoIy0IEHOCKOITHH.

VYyactHUKM pasmeneHpl Ha gBe Tpymmbl.  OcHoBHas rpymma  (n=25) momydana
KOMOMHHMPOBAHHYIO CXeMY: OIOJIACKUBaTelb «Acenta AKTHBY (XJIOprekcuauH + OeH3uaamMuH) 3
pasa B JeHb U renb «Acenrta ¢ mporomrcom» (10 % SKeTpakT mporosmca) Ha TOpaKEHHBIE
yuacTku 2 pasa B aeHb. Kontpomnbshas rpynma (n=10) nomyd4ana cranmaptayto Tepamuio: 0,05 %
PacTBOp XJIOPTeKCUIMHA U COJKOCEPHIT - Tefb. [IMTenbHOCTh HaOMIoIeH st cocTaBmia 14 THeid.
Onenka >dexTnBHOCTH IpoBoaMiIack Ha 1, 3,5, 7, 10 u 14 - e cyTkn.

PesyabTarsl uccaenoBanus: AHaibresupyronmii a¢dexr. B ocHOBHOI rpymie 3HaunMoe
CHIDKEHHE OO0JICBOTO CHHIPOMA IO BU3yalbHO - aHanoroBoil mkaie (BAILL) ormeuanock yxe
yepe3 15-20 MUHYT mociie epBoro nMpuMeHeHust (cpemHnit 6armt camsmics ¢ 7,240,8 1o 3,1+0,6).
IIponomxurenbHOCTh — aHaMbre3ud cocTaBuna 4—5 uacoB. B KOHTpoJibHONM  rpymie
obe3bomBaronwii dpdext Hacrynan uepe3 40-60 MUHYT M COXpaHsuicss He Oonee 2 4YacoB.
JlnHaMyKa BOCTIAJIMTEIFHBIX CUMITOMOB. K 5 - M cyTkaM B OCHOBHOM TpyTIIIE OTEK U THIIEPEMUS
cIM3UCTON yMeHblmch Ha 70 %, Torzna Kak B KOHTPOJBLHON IpyIIe aHaJIOrMyHas JMHAMUKa
HaOmonanack b K 89 - M CyTkaM. BBIpakeHHOCTh KaTapaltbHBIX SIBICHHI CHIBHIIACH
JIOCTOBEPHO ObIcTpee B ocHOBHOM rpymie (p<0,05). Cpoku snurenuzarm. [TonmHas snurenusanyst
JpO3MBHBIX Je(PEKTOB B OCHOBHOW TpymIie HacTymnaia B cpemHeM Ha 7,3+1,2 cyrtku, B
KoHTposbHOM — Ha 10,141,5 cytku. ¥V manwenToB ¢ I'DPb pasnuia 6bi1a Hanboree 3aMeTHOI:
6,9 cytok potuB 10,8 cyTOK COOTBETCTBEHHO.

3aksmiouenne: [IpoBesieHHOE HCCIIEIOBAHUE JEMOHCTPUPYET, YTO MECTHOE HPUMEHEHHE
CPEZICTB CepHH «AcenTa» B KOMIUIEKCHOH Tepariy 3pO3UBHO - si3BeHHBIX nopaxenuii COIIP y
MAlMEHTOB ~ C  TaCTPOJHTEPOJIOTMYECKOM  mMaTtojoruell  obecrieumBaeT — OBICTPbIE U
TIPOJIOJDKUTENBHBIA  aHAIBIE3UPYIONWiT A(HPEKT, BBHIPHKEHHOE CHIDKEHHE BOCTIAIUTEIBHBIX
CUMIITOMOB U YCKOPEHHE SIUTeIM3alMM TKaHEH B cpeaHeM Ha 23 JAHA MO CPaBHEHUIO CO
CTaHJAPTHOH Teparvell. YUuThIBas JOKa3aHHYIO B3aHMOCBSI3b MEXKITY CTOMATOJIOTHMYECKUM H
TaCTPOPHTEPOJIOTMYECKUM ~ 37I0POBBEM,  NOATBEPKICHHYIO  JAHHBIMM  SHIOCKOIMMYECKHX
HCCIIe/IOBaHMMH, MPUMEHEHHE TPenaparoB «AcenTa» O0COOCHHO 11e7IecO00pa3HO y IMAIMEHTOB C
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OTSTOLEHHBIM aHaMHe30M. be3omacHocTs M 3((EKTHBHOCTD MPOIYKTOB «ACENTa» TO3BOISIOT
PEKOMEH/IOBATH MX B KaUeCTBE MPEIapaToB BEIOOpA JUTsI MECTHOTO JICYEHHST SPO3UBHO - SI3BEHHBIX
nopaxeruid COITP B 0011ieli CTOMATONIOTMYECKOH MPAKTHKE.
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YK 159.9.072.43.159.942
erposa M. U.,
TIE/IAror - ICUXOJIOT, MPEIo/iaBaTelb Kaeaphbl 'yMaHHTAPHBIX,
COLMATBHO - SKOHOMUUECKHX AUCLHIUINH 1 MEHE/DKMEHTA HCTIOTHUTEIbCKUX HCKYCCTB
OI'BOY BO «MockoBcKas ToCyJapCTBEHHAsI aKafeMUst XOPEOorpadun
P®d.r Mocksa

NCUXOJIOI'MYECKASA TIOAAEPKKA B ITIEPUO AZATIITAIIMU
K KN3HEHHBIM UBMEHEHUSAM: IPUMEHEHUE METO/IA 3IBAPJIA BAXA
B KOHCYJIbTATUBHOM ITPAKTUKE

AHHOTAIIHS

Crathst TOCBSIIIIEHAa NPUMEHEHHWIO0 MeToJa JxBapaa baxa cHCTeMBI IBETOUHBIX JCCEHINH,
HalpaB/ICHHOH Ha TapMOHHM3ALMIO SMOLMOHATIBHOTO COCTOSIHUS, B IPAKTHKE IICHUXOJora -
KOHCYJIbTaHTa IIPY CONMPOBOXKJICHUU KIIMEHTA B TIEPUOJT aJAITAMK K KU3HEHHBIM M3MEHEHHSM.
PaccmarpuBaroTcs CTaquM aianTallid M SMOLMOHAIBHBIC Oapbepbl: CTpaX HEH3BECTHOCTH,
TpeBora 3a OymyInee, yTpaTa dyBCTBa KOHTpOJS, CONMPOTHBICHNE mepemeHaM. [TokazaHa cBsi3b
9THX COCTOSIHMII C KOIMHI - CTPaTerusiMH, SMOLMOHAIBHON PEryJisiiueil 1 pe3nsIbeHTHOCTBIO.
Occenimn baxa mpescTaBieHbl He KaK «CPENCTBO JICYCHHSD, a KaK MSATKHMI KaTaiusarop
OCO3HAHHOCTH, TIOMOTQIOIIMII KIMEHTY BOCCTAHOBHTH JIOCTYI K COOCTBEHHBIM BHYTPEHHHUM
pecypcaM M CyOBEKTHYIO MO3MIMIO. [IpMBOAATCS MpaKTHUECKHE CBS3KU «IMOILMOHAIBHOE
cocrosiane — dccentmsp (Mimulus, Aspen, Honeysuckle, Wild Oat, Olive, Hornbeam), mpotokos
KOHCYJIBTAlMM W AHOHMUMHBIC NpUMEpbl M3 MpakTHKH. OOCYKIArTCs INPEUMYIIECTBa,
OrpaHMYEHUs M STHYECKUE T'PaHMIBI METOJd, €r0 KOMIUIEMEHTApHBIA Xapakrtep. Pesysbrars
TOKA3BIBAIOT, YTO MHTCTPAlMsi METOAA B KOHCYJIBTUPOBAHME CHOCOOCTBYET —CHIDKEHHIO
TPEBOKHOCTH, TTOBBIIIICHUIO OCO3HAHHOCTH ¥ YTy IICHHIO CAMOPETYJIAMK KIIHEeHTOB. Mateprarn
aJIPEeCOBAH MICHXOJIOraM - KOHCYJITaHTaM M CIIELMAIMCTaM HOMOTAFOIIMX MPODECCH.

Kumrouessle cj1oBa: ajanramyst K *KU3HEHHbIM H3MEHEHUsIM, MeToJ1 DBap/a baxa, 1iBeTouHble
9CCEHLIMH, TICHXOJIOTMYECKOe KOHCYJIBTHPOBAHHE, ASMOLMOHAIbHAS PEryJslus, KOMMHI -
CTpaTeruy, PE3MILEHTHOCTh (KU3HECTOMKOCTH), AMOIMOHAIBHBIN HMHTEIUIEKT, OCO3HAHHOCTB,
TPEBOKHOCTb.

M. L. Petrova,

educational psychologist, lecturer at the Department of Humanities,
Socio - Economic Disciplines and Performing Arts Management,
Moscow State Academy of Choreography

Russian Federation, Moscow

PSYCHOLOGICAL SUPPORT DURING THE PERIOD
OF ADAPTATION TO LIFE CHANGES:
BACH FLOWER REMEDIES IN COUNSELING PRACTICE

Annotation

The article addresses the application of Edward Bach's flower essence method — a system
aimed at harmonizing the emotional state — in the practice of a counseling psychologist supporting
a client in the period of adaptation to life changes. The stages of adaptation and emotional barriers
are examined: fear of the unknown, anxiety about the future, loss of a sense of control, and
resistance to change. The connection of these states with coping strategies, emotional regulation,
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and resilience is shown. Bach's essences are presented not as a "means of treatment" but as a gentle
catalyst of awareness, helping the client restore access to his or her own inner resources and
agency. Practical "emotional state — essence" pairings are provided (Mimulus, Aspen,
Honeysuckle, Wild Oat, Olive, Hornbeam), along with a consultation protocol and anonymous
case examples. The advantages, limitations, and ethical boundaries of the method, as well as its
complementary nature, are discussed. The results show that integrating the method into counseling
helps reduce anxiety, enhance awareness, and improve clients' self - regulation. The material is
intended for counseling psychologists and specialists in helping professions.

Keywords

Adaptation to life changes, Edward Bach method, flower essences, psychological counseling,
emotional regulation, coping strategies, resilience, emotional intelligence, awareness, anxiety.

CoBpeMeHHasI KH3Hb YEJIOBEKA 3TO HEMPEPBIBHBIA TMOTOK TMEPEeMEH: CMEHAa paboThl U
npodeccry, nepeespl, KPU3UChl OTHOLICHHH, N3MEHEHHSI CEMEHHOIO M COLMAIILHOTO CTaTyca,
BBIHY)K/ICHHAS MUTPALMsL. 3HAYMTEIbHAS YacTh 9THX W3MCHEHWl He BBIOMPAETCS YETIOBEKOM, a
MIPUXOJIUT KaK BHEIIHEe 00CTOATENBCTBO, K KOTOPOMY MPUXOAHTCS TPHCIIOcA0BaThesL. JIFodoe
CephE3HOE M3MEHEHHE, JaKE JKETAHHOE U JONTOXKIAHHOE, 3aIlyCKaeT MpOLecC afanTalud —
TIEPECTPONKY TPUBBIYHBIX CIIOCOOOB TyMaTh, YyBCTBOBAaTh M JCHCTBOBaTh. [ICHXOJOTHs
paccMaTpHBaeT aJIANTalMI0 KaK IpoLecc, HeM30eKHO CBSI3aHHBIA C HANpsHKEHUEM: OH TpelOyeT
OTKa3a OT MPEKHUX MOJIENCH MOBE/ICHHS, TICPEOLICHKU IIEHHOCTEH U MOOMIIM3AlMA BHYTPEHHHX
pecypcoB. Benen 3a T'ancom Cenbe MOXKHO yTBEp)KIaTh, YTO cama IO ce0€ aJarTalfiOHHAs
Harpyska HeHTpalIbHa MO 3HAKY, HO SHEPIeTHYECKN OHa BCET/ia 3aTpaTHa M MPH ONPEIC/IEHHBIX
YCIIOBHSIX TIEPEXO/IHT B iucTpecc [8; 15].

BMmecte ¢ TeM KIHOYeBasi TPYHOCTb aaNTalii YacTo JISKHUT He B O0JACTH PALMOHATBHOTO
MOHWMaHHS, a B 00NacTH AMoIMil. Ha mpakTrke mepes KOHCY/JIBTAHTOM PErYJISIPHO BO3HHKAET
CUTyallusl «paspbiBa». KIIMCHT Ha YPOBHE CO3HAHUSA IOHHUMAECT, YTO IEPEMEHBI HeO6XOJII/IMbI n
HEn30XKHBI, HO SMOLIMOHAIBHO HE CIIOCOOCH «TIEPEKTIOUUTBCsD. OH XOUET HayaTh HOBYIO KH3HB,
HO HCIIBITBIBACT CTPAX, TOCKY, Pa3IpakeHHe, YyBCTBO MOTEPH TTOYBBI 10]1 HOraMH. PaioHaibHoe
3HaHUE «KaK HaJI0» HE FACHT AMOLMOHATILHYIO BOJIHY, KOTOPasi 3aXBATHIBACT YEIOBEKA B MOMEHT
kpmuca [3]. VMeHHO 37mech KJTacCHYeCKWe KOTHHWTHBHBIE —MONIXONBI,  HAIlCNICHHBIC
NPSUMYILECTBEHHO HAa W3MEHEHHe MbICIeH ¥ yOOKICHHH, HEepeIKo OKa3bIBAIOTCS
HEJJOCTATOYHBIMHU: OHM OOPAIIAIOTCS K «BEPXHUM» CIOSIM TCHXHKH B MOMEHT, KOIJia YeJIoBeKa
«3AIMBACT» SMOLMOHATIBHBINA TOTOK, C KOTOPHIM OH HE MOXKET CIPABHTBCS COOCTBEHHBIMH
CHJTAMH.

IToyeMy >xe OCO3HaHHAs HEOOXOAMMOCTh IIEpPEeMEH HE IEpPEeXOIUT ABTOMATHYECKH B
TOTOBHOCTH K HUM? COBpEMEHHBIE PECTABICHUS 00 SMOLMOHATIBLHON PEry LMY YKa3bIBAIOT HA
TO, YTO CHJIbHBIC SMOLIMHU OOJIAAF0T COOCTBEHHBIM «BPEMEHEM JKH3HIDY. MX HEJb3sl OTMCHHUTh
YCHIIMEM BOJIM WM OTMEHHTH JIOTHIECKHM oBoJOM. CTpax, TPeBOra M rope He «UCUYE3aI0T» OT
TOTrO, 4YTO 4YeJoBeK yOemwt ceds B HMX HEOOOCHOBAHHOCTH, — OHH TpeOyroT ObITh
PACMO3HAHHBIMY, HA3BaHHBIMH M TPOXKUTBIMH. ECIM jKe SMOLMOHATBHBIN 3apsi OCTAaeTCs
HEMpopabOTaHHBIM, OH MPOJOIDKACT JECTBOBAaTh HM3HYTPU YENOBEK «3acTpeBacT B
COIIPOTHBJICHHH, TEPSICT SHEPIHI0, HAYMHACT M30erarh pereHuil. VIMEeHHO Mo3ToMy B apceHae
KOHCYJIbTaHTa BaXXHO HMETb HHCTPYMCHTBI, KOTOPLIC ﬂeﬁc’l’ByIOT HE TOJIbKO Ha YPOBHC
YOCKIICHHUH, HO ¥ HAa YPOBHE 3MOLIMOHAIBHOTO (DOHA, TOMOTasi YeJIOBEKY CHauyalla BOCCTAHOBUTh
BHYTPEHHEE PaBHOBECHE, a YrKe 3aTeM NPUHIMATH B3BEIIICHHBIE PEIICHYIS.
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Lens pmaHHOW CTaThMl pacCcMOTPETh MeETO[ OfBapaa baxa Kak BCHOMOTaTeNbHBIN,
KOMIUIEMEHTAPHBII HHCTPYMEHT, TOMOTAFOIIHI CTAOWTH3HPOBATH SMOLMOHATBHBIN (hOH KIIMCHTA
B TIEPHOMIbI KU3HCHHBIX TpaHc(opmaimil. MeToi paccMaTpuBacTCss B KOHTEKCTE MPAKTHUKH
TICHXOJIOra - KOHCYJIBTaHTA HE KaK CaMOCTOSITENIbHAs «Tepanush, a Kak MATKOe JIOTOJIHEHHE K
Oeceie M CONPOBOXKICHHIO, CIIOCOOCTBYIOILGE CHIDKGHHIO TPEBOJKHOCTH, —TOBBIIICHUIO
OCO3HAaHHOCTH M Pa3BUTHIO HABBIKOB CAMOpEryJslMH. B cratbe OymayT ONKMCaHbI CTaJMH
aJanTalud 1 3MOLMOHANbHBIE Oapbepbl, (uiocodus n mexaHu3Mbl Merona Dnpapia baxa,
MPAKTUYECKHE CBS3KU «COCTOSHHE — OCCCHLMS, a TAKKE HPOTOKON KOHCYJBTHPOBAHHS C
AHOHMMHBIMH [IPUMEPAMHU U3 TIPAKTUKHL.

AnanTaryst K 3HaYMMbIM JKH3HEHHBIM M3MEHEHHSIM Pa3BOPAUMBACTCS HENMHEHHO M TPOXOIUT
yepe3 psijl XapaKTepHbIX CTa/Mi. PasHble aBTOPBI ONKCHIBAIOT MX C TOW MM MHOW CTENECHBIO
JIeTAIM3ALIH, OZIHAKO 00I1as JIOTHKA CXO/{HA OT OCTPOTO MEPEKUBAHUS YTPATHI IIPEKHET0 MUpa K
TIOCTEIIHHOMY BBICTpauBaHMiO HOBOro [1]. B HauOosee oOiieM BHE TOT MPOLECC BKIIOYAET
CIIETYIOIINE STAITbL:

Lok u ompuyanue. Tleppasi peakiys Ha Pe3KOe W3MEHEHHE JIE30PHEHTAINS U HEeXKEJaHHe
NPU3HABATh PEATbHOCTh. UENOBEK MPOAOIDKACT KHTh 110 HMHEPIMH, KaKk Oy[TO HHUYEro He
TIPOM30IILIO, M30€erast BCTPEUH C HOBOM CHTyarel. DTo 3alUTHBIA MEXaHM3M, JAFOIINNA TICHXHKE
BpEMsI Ha NIEPBUYHYIO «TIEPEerPYIIHPOBKY».

I'nes, mope u enympennuii npomecm. Korjia pealbHOCTb TIEPECTaeT OTPULIATHCS, HACTYIAET
CTajMsl TIOWCKA «BUHOBAaThIX» M TIOMBITOK BEPHYTh IPEXHEE IOJNOKEHHE. Bo3HMKaroT
pasapaxenue, o0usia, YyBCTBO HECNPABEIUTMBOCTH, MOMBITKH «IOTOBOPUTHCS» C CyIb0ON WIH
00CTOSATEIBCTBAMH.

Omoyuonansroe chudicenue. I1o Mepe 0co3HaHUST HEOOPATHMOCTH TIepEMEH HACTYTIAeT IIEPHOL
yHaJKa: TpycTh, alaThs, TPEBOra, YyBCTBO MOTEPHU KOHTPOIIs. IMEHHO Ha 3TOW CTajuy KIMEHT
Yalie BCero 00pariaercs 3a MoMOLIBIO.

Touck pecypcos u npunamue. TIOCTENEHHO SMOLMOHAIBHAS OCTPOTA CIIA/IAET, YEJIOBEK
HAYMHAET 3aMe4aTh HOBbIE BO3MOXKHOCTH, NEPEOCMBICIIMBATH MPOUCXOJAIIEE M BBICTPAUBATH
TUTaHBL.

Hnumezpayus. HoBblif ONBIT BCTpauBaeTcsi B KapTUHY MHpa, MPEeXHUE LEHHOCTH
TIePECMaTPHUBAIOTCS, KU3Hb 00PETaeT HOBYIO YCTOWUHNBOCTb.

IpoxoskieHre 3THX CTanuil OCIOXKHSAETCS IMOLMOHAIBHBIMU Oapbepamu. K uncity Hanbosee
THUITMYHBIX OTHOCATCS: CTpaX HEM3BECTHOCTM — TPEBOra IIepesl CHUTyalueH, KOTOpYrO
HEBO3MOXKHO CIIPOTHO3MPOBATh; TpeBOra 3a Oy/yiiee OECrOKOHCTBO O TOM, CIPABUTCSH JIU
YeJIOBEK U ero OJM3KHE, YyBCTBO TIOTEPU KOHTPOJIS IIEPEKUBAHNE TOTO, YTO HKH3HB «TIOHECIIACH)
TIOMHUMO BOJI HaKOHeLl, CONPOTHUBIICHUE W3MEHEHHSIM BHYTPEHHHUI IIPOTECT MPOTHUB OTKasza OT
MIPUBBIYHOTO, IAXKE €CIIA IIPUBBIYHOE YrKe He ycTpauBaeT [6; 9]. Kaxplii u3 aTix 6apbepoB UMeET
CIJIBHYIO TENIECHYI0 M AMOIMOHAIBHYIO COCTAaBILIIONIYIO M IUIOXO MOTACTCS OMHOW JIMIID
JIOTUYECKOH apryMeHTal|H.

BaxxHO mNOHMMATh, YTO 3MOLMOHAIBHBIE Oapbephbl aNaNTAIMK BBIIOJIHSAIOT M 3alUTHYIO
¢ynkmro.  Crpax TpeaynpexuaeT O pealbHbIX pHCKaxX, TPEeBOra MOOWIM3YET Ha IIOHCK
0e30MacHbIX PeIIeHNH, COIPOTHBIICHHE YAEPKUBAET OT IOCIMEIIHbIX, HEOOIyMaHHBIX IIAroB.
3ajaya KOHCYJIbTaHTa COCTOMT HE B TOM, YTOOBI «yOpaTh» 3TH YyBCTBA, & B TOM, YTOObI HE JaTh
UM TIPEBPATUTHCS B XPOHUYECKHUE COCTOSHMSL, TAPATU3YIOLINE aKTUBHOCTh. VIMEHHO Ha 3TOM
CTBIKE MEXIy «ECTECTBEHHOW» OCTPOTOM TepeXMBAHMS M «3aCTPEBAHHEM» B HEM MU
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pacrionaraercsi 30Ha po(eCcCHOHATPHOTO BMEILIATEILCTBA TICHXOJIOra - KOHCYJbTaHTa. Kimenty
Ba)KHO TTOMOYB TTPOYKUTH SMOIIHIO TOCTATOYHO TIOJTHO, YTOOBI OHA BBIITOJIHMIIA CBOIO CHTHAJIGHYTO
POJIb, ¥ IOCTATOYHO OE30I1aCHO, YTOOBI HE 3aXBATHIIA €T0 IIETUKOM.

C no3unmii Teopun KomwHra, paspaboransoi Pudaprmom Jlazapycom u Cerozan DosnkmaH,
YeJIOBEK CIIPABJIACTCA CO CTPECCOBOM CUTYyallMel JIByMs OCHOBHBIMH CIIOCOOAMU: MpoOemMHO -
OpUEHMUPOBAHHBIM, HAIPABICHHBIM Ha M3MECHEHHE CaMOM CHTYaLlMH, U IMOYUOHAILHO -
OpuUeHmupoBarHbiM, HaTIpaBIeHHBIM Ha PEryJIIMI0 COOCTBEHHBIX nepekuBaHmii [12; 13]. B
TIEpHOJIBI PE3KUX M3MEHEHHMI TepBasi CTPATerrsl J9acTo OJOKHPYeTCs BHEIIHHE OOCTOSTENhCTBA
HEJb3s1 M3MEHUTh ycwimeM Boiu. [losTomy Ha mepBblif IUTaH BBIXOAUT SMOLUOHATBHAS
PeryJisiiys CriocOOHOCTb BBIIEPKHBATh, PACIIO3HABATH U TIepepalbaThiBaTh CUIIbHBIC YyBCTBaA. TOT,
KTO yMEeT «IIepPEeBapHTL» TPEBOTY M CTPaxX, BOCCTAHABIMBAECT JOCTYN K CBOEH CYOBEKTHOCTH
CITOCOOHOCTH JIEHCTBOBATh M BBIOMPATh. [IOHSTHIO PE3MILEHTHOCTH, WM JKM3HECTOMKOCTH, B
COBPEMEHHOH TICHXOJIOTHH OTBOJMTCS POJIb KITIOYEBOTO pecypca MMEHHO OHA OIpEIerisieT,
HACKOJIbKO YCHEIIIHO YeJIOBEK BOCCTAHABIIMBACTCA TIOCIIE KPH3UCOB U M3BIIEKAET U3 HUX OIBIT [7;
14].

Poip KOHCynbTaHTa Ha 3TOM 3Tale COCTOMT HE B TOM, YTOOBI «yCKOPHUTB» KIIMEHTa HIIN
«BBITAIIMTRY €r0 W3 TMEPESKUBAHWH. 3ajaya CICHUATUCTa TIOMOYb IPOWTH Yepe3 <«30HY
TypOYJICHTHOCTH», HE IOJABJIAs SMOLMH, a IPOXKHBAs MX Ha3BaTh UyBCTBO, JaTh €My MeECTO,
BBIZIEP)KAaTh €r0 BMECTE C KIMEHTOM W JIMIIb 3aTeM OOpaTWThCS K TOHCKY permeHwit [3].
Koncynbrant co3maer 6e30macHoe MPOCTPAHCTBO, B KOTOPOM KJIMEHT MOXKET ObITh YECTHBIM C
co00if, a He «IOIDKeH» OBICTPO NMPUHTH B HOpMY. Takoil MOIXOJ, ¢ OJHOW CTOPOHBI, Tpedyer
poeCCHOHATILHBIX HABBIKOB SMOLIMOHAILHOI PErYJISILIM, C IPYTOH MOXKET ObITh CYIICCTBEHHO
TIOZIIEpYKaH MSTKUMHU HHCTPYMEHTAMHU, CHIDKAIOIUMU OCTPOTY TepexuBaHust. OTHUM U3 TaKHUX
HMHCTPYMEHTOB U sABJIsAeTCs MeToA DniBapa baxa.

Oneapn bax (1886—1936) — anrmiickuii Bpad, OaKTepHOJIOT ¥ TOMEOTIAT, KOTOPBIN B IIEPBOM
Tpetn XX Beka 0OpaTWiICS OT TMOWCKOB «BHEIIHEro» BO30YAUTENsT OOJNE3HH K HCCIISTOBAHHIO
BHYTPEHHETO, SMOIMOHAIFHOTO COCTOSIHUSI YesioBeka. Ha ocHOBe MHOTrONeTHeH TNMpakTUKH OH
HPUIIENT K BBIBOJY, YTO UCTHMHHON NPEINOCHUIKOM MHOTMX HApYIICHUN SIBIICTCS BHYTPCHHUI
KOH(IMKT JMCTapMOHMSL MEXK/Ty TEM, YTO YEeNIOBEK IPE/ICTABIIAET COOOH Ha CaMOM JIele, U TeM,
KaKUM OH TIBITAeTCsl Ka3aThCsl WITH KaKUM €ro 3acTaBiisieT ObITh Jki3HB [10]. DmBapa bax cozman
CHCTEMY W3 TPHILUATH BOCBMH IBETOYHBIX ACCEHIMH, KaXIash W3 KOTOPBIX COOTHOCHTCS C
ONpEJIENICHHIM ~ HEraTUBHBIM ~ AMOLIMOHAJIBHBIM ~ COCTOSHUEM —CTPaxoM, HEYBEPEHHOCTBIO,
YHBIHMEM, OJMHOYECTBOM, UpEe3MEpHOI 3a00ToH 0 apyrux W T. A. LleHTpanbHas wmest Metona
TapMOHHM3ALMS  SMOLMOHAIBHOTO  COCTOSHHSL  SIBJICTCS KJIIOYOM K IICHXOJIOTHYECKOMY
6J1aroroy4Hio, a BOCCTAHOBIICHHE YIIEBHOIO PAaBHOBECHS OTKPBIBACT YEJIOBEKY JIOCTYI K €ro
COOCTBEHHBIM BHYTPEHHUM pecypcam [2; 11].

C METOONOrWYECKOM TOYKM 3pEHMS] BAKHO TMOMYEPKHYTh, YTO OScceHImM baxa He
paccMaTpUBAIOTCS 371€Ch KaK «JIEKapCTBO» B KJIMHUYECKOM CMBICIE CJIOBA. B KOHCYIIBTHpOBaHUHI
OHM PaOOTAIOT KaK MACKUL KAMAIU3amop OCOHAHHOCMU: OHM HE «Jiedyar» TpoOieMy U He
YCTPAHSIOT €€ MPHYHMHY, a MOMOraloT YeJIOBEKY BEPHYTH JOCTYIl K COOCTBEHHBIM BHYTPEHHHUM
pecypcam. OddexT, KOTOpbIi ONMCBHIBAIOT TPAKTUKH, COCTOMT B CMSIYEHHH OCTPOTHI
SMOIMOHATIEHOTO COCTOSIHHSI POBHO HACTOJIBKO, YTOOBI KIIMEHT CMOT CaM YBHJIETh CHTYaLHIO CO
CTOPOHBI, Ha3BaTh CBOM YyBCTBA U IPUHSATH PEIICHHE. JTO MPUHLMINAILHO MEHSAET O30
KJIMEHTa OH OCTaeTCsl IVIaBHBIM JICHCTBYIOIMM JIMIIOM COOCTBEHHBIX IIEPEMEH, a SCCEHIU
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BBICTYIAET JIMILIb TIOIEPKUBAIOIIUM (POHOM, Ha KOTOPOM HPOSICHAETCS €r0 BHYTPEHHSI KapTHHA.
VIMeHHO STOT acIieKT JenaeT MeTOJ| CO3BYYHBIM COBPEMEHHOM IICHXOJIOTHH SMOLMOHAIBHOM
PEryJsliy U Pa3BUTHS SMOLMOHAILHOTO MHTEIUICKTA YEIOBEK HE TIONYYaeT FOTOBOE PEIICHHE
«CHapy»XI», @ BOCCTAHABIIMBAET CIIOCOOHOCTH OPUEHTHPOBATHCS B COOCTBEHHBIX NTEPEKHBAHHMSIX.

Tpuauare BoceMb dcceHIMil baxa o0pasyroT cucTeMy, B KOTOPOH KaXias COOTHOCHTCS C
ONpeENEHHBIM aCleKTOM SMOIMOHAIBHON >KM3HU. Cpei HUX €cTh TPYIIIbI, aApecOBAHHbIE
crpaxam (Mimulus, Aspen, Cherry Plum), meysepennocru (Cerato, Scleranthus, Gentian),
HemocTaTKy uHTepeca k Hacrosimemy (Clematis, Honeysuckle, Wild Rose), omunouecTBy
(Water Violet, Impatiens, Heather), upe3mepmoii uyBcTBUTEeIbHOCTH K BamsiHusiM (Agrimony,
Centaury, Walnut) u ap. st ieprosia aganTarii 0coOblii MHTEPEC MPEICTABIIIOT JCCEHIIHH,
CBSI3aHHBIC CO CTPAaXOM M HEYBEPEHHOCTHIO, 4 TAKKE C HMCTOLICHHEM M yTpaToi MHTepeca K
HACTOSIIIEMY MMEHHO 3TH COCTOSHHS Yallle BCErO JIOMHUHHPYIOT Y UENIOBEKa, TIePeKHBAIOLIETO
peskue nepemeHbl. [Ipy 9ToM BHIOOp KOMIIO3MIIMM BCET/IA ONMMPACTCS HAa TO, KaK KIMEHT Cam
MIEPEIKUBAET CBOE COCTOSIHIE,  HE Ha «IHArHO3 10 CIIUCKY».

DTUKa M TPaHHIBl MPUMEHEHHs TPeOYT OTIenbHOro oroBopa. Merox baxa sBisiercs
KOMNIEMEHMAPHbIM  TOTIOJTHUTEIIBHBIM, BCIIOMOTaTeIbHBIM MHCTpYMEHTOM. OH HE 3aMeHsier
TICHXOTEPAIAI0, HE OTMEHSET IICHXMATPUYECKYI0 M MEIHKAMEHTO3HYIO IOMOIIb W He
UCTIONB3YeTCs KaK JMarHOCTHKA WIM «JICUCHHE» 3a00NeBaHMi. B pamkax NCHXOIOrH4eckoro
KOHCYJITHPOBAHHS SCCEHLIMM PAcCMaTPUBAIOTCS KaK (DaCHUIIUTATOpP MPOLIECCOB AMOLMOHATIBLHOM
Perysiiy, a KOHCYJBTaHT 00s3aH JeHCTBOBATH CTPOTO B TPAHHIIAX CBOSH MPO(ecCHOHATBHOM
KOMIICTCHLIMM HE O0eIiarh 4y/la, HE TMO3UIMOHMPOBATh SCCEHIMM KaK «JICKapCTBO», IPH
HEOOXO/IMMOCTH PEKOMEHJIOBaTh OOpalllcHue K Bpady - MCUXWATPy WM ITICHXOTepareBty [9].
CoOmozieHne 3THX TPaHWIl — YCJIOBUE TOTO, YTO METOJ OCTACTCSl STHYHBIM JONOIHEHHEM K
npodeCCHOHATLHOM paboTe, a He MPEBPAILACTCS B H30TCPHUECKYIO IPAKTHKY.

IpakTiyeckass LEHHOCTh METOIa PACKPBIBACTCS TP COOTHECEHMH  KOHKPETHOTO
SMOIIMOHAJIEHOTO COCTOSIHUS KJIMEHTa ¢ MOAXO/ALEH acceHimell. BaxHo noHMMaTh, 4To Takas
CBSI3Ka HE SIBIISIETCS «PELIENITOM) KOHCYJIBTAHT MOJ0UPAET KOMITO3HUIUIO HHMBHIYaIbHO, HCXOJIS
13 00Imel SMOIMOHAIBPHOW KapTHHEL, a He W3 exuHmIHoro cumnroma [11]. Hmke mpuBenens:
THUIIMYHBIE COOTBETCTBUSI TSI COCTOSIHHUM, XapaKTePHbIX U EPUO/A a/IalTaIH.

Cmpax nepeo 6yoyuum — Mimulus (Mumysttoc, «I'yoactuk») um Aspen (AcrieH, «OcuHay).
Mimulus cooTBeTCTBYeT CTpaxy Mepei W3BECTHOH, KOHKPETHOH OIMACHOCTBIO: CTpax HOBOTO
9K3aMeHa, cO0ECeloBaHus, HEONPEIENIEHHOCTH ¢ PaboToil. Aspen — CMyTHOMY, OE30TUETHOMY
CTpaxy, <«IIPEIUyBCTBHIO O€Ib», KOTOPOE TPYAHO C(OPMYIHpOBATH CIOBaMH. B mepuon
aJanTayy 3Ta rapa MOMOraeT CMSTYHTh TPEBOXKHBIA (DOH, HE YCTpaHsis caMy CHTYalHio, a
CHIDKasI e Mapatu3yIoLiee BIHsIHHE.

Heoicenanue omnyckamo npouioe — Honeysuckle (Xammcar, «Kumomocts»). Cocrostrue
XapaKTepH3yeTCs IOTPY>KeHHOCTBIO B BOCIIOMUHAHMS, TOCKOH MO MPEXKHEH KU3HH, TPUBBIYHOMY
MecTy Wi oTHoweHusM. Honeysuckle moMoraer MOCTENEHHO «IIePeKIFOUMTh BHUMAHHE) C
NPOIUIOr0 Ha HAacTosIIee, He 00ECIIEHNBAs TEPEKUTOTO, a TO3BOILSI YENIOBEKY JKUTD 31eCh U
ceifyac.

Pacmepsmnocmo u nouck nosozo nymu — Wild Oat (Yaiing Oyr, «OBec mukuin»). Bosrukaer,
KOTIJIa YENOBEK HE 3HACT, Ky/a JIBUTAThCS JAJIBIIC, TEPSCTCS MEKIY BapHaHTAMH, HE MOXET
BbIOparh  Hampasienue.  Wild  Oat  ampecyercssi — COCTOSHMIO — HEOHpPEIENICHHOCTH
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poheCCHOHATIBHOIO U JKU3HEHHOTO IyTH, TOMOTasi MPOSICHUTh COOCTBEHHBIE MPEIIOYTCHUS |
BOCCTaHOBHTB UyBCTBO HAIPaBJICHHUS.

Hcemowernue om 6opwbowr 3a nepemernvt — Olive (Omus, «Onmusay) wim Hornbeam (XopaOuM,
«['paby). Olive cooTBeTCTBYET IITyOOKOMY HCTOILEHHIO TIOCIIE JOJroi OOpPHOBI U MEPeKUBAHHIA.
Hornbeam — ycranoctu «Ha crapte», KOrZa YeJOBEK YyBCTBYET CEOsl «BBDKAThIM» €lIE 110
Hayasia Jiella 1 COMHEBAeTCsl, XBAaTUT Ji1 cuil. OO CCEHIMHU TOJUICPKUBAIOT BOCCTAHOBJICHUC
BHYTPEHHET0 TOHYyca, Ha (POHE KOTOPOTO KIIMEHT MOYKET BHOBB IPOSIBUTH MHULIUATHBY.

Baknast MeTorraeckasi 0COOCHHOCT ICCEHIINH MOOUPAIOTCS He TI0 HAa3BAHHIO «IIPOOJIEMBD», &
IO NEPEeAHCUBAEMOMY IMOYUOHATLHOMY cocmosnuio. OIUH U TOT JKe CTIpax mepex OyaylmM y
Pa3HbIX KJIMEHTOB MOXKET 3BydYaTh KaK KOHKpeTHbIH cTpax (Mimulus) nmm kak cMyTHast TpeBora
(Aspen). IlosToMy JMarHOCTHKa SMOIMOHATBFHOIO COCTOSIHHSI —TIPEAIIECTBYET —BBIOOPY
KOMITO3HLIHH, 4 CamMa KOMITO3ULIMSI MOYKET MEHSTBCS 110 MEPE POXOXKICHHS CTAIHI a/lalTalliu.

He Menee BaKHO, Y4TO KOMIIO3MIMS, KAk IPaBWIIO, HEe ObIBACT «OIHON HA BECh IEPHOJ
afanTaium». B Havane mporecca, Koria JOMHHUPYIOT IIOK M CTpaX, HOIIEPKKa HalpaBieHa Ha
CMSITYCHHE OCTPOTO HANPSHKCHUS HA CTaJMM TOCKU U YIIajJKa — HAa NPOXKUBAHUE YTPaThl U
BOCCTAHOBJICHHE TOHYCa Ha Talle MOUCKA PELICHNH Ha NPOsSICHEHHE HAPABJICHUS U YBEPEHHOCTH.
Takast [UHAMITIeCKast paboTa ¢ KOMITO3ULHEH TIOBTOPSIET JIOTHKY CaMoro HpOLIecca aJlaNTalii 0
MO3BOJISICT  KOHCYJIBTAHTY «COMPOBOXKIATH» 3MOLMOHAJIBPHOE COCTOSHHE KIMEHTA B €ro
€CTECTBEHHOM JIBWKEHHH, He (hopcupyst ero. B 3Tom cMbiciie Mero okasbiBaeTcs: OIM30K ujee
SMOLIMOHAIIEHOM PEryJIIMK KaK IpoLiecca, a He OHOMOMEHTHOro akTa.Padora ¢ meronom baxa
BCTPAMBACTCS B CTAHIAPTHYIO JIOTHKY IICUXOJIOTHYECKOr0 KOHCYJIBTUPOBAHKS M BKIIFOYACT TPH
OCHOBHBIX 3Tarla.

Ilepebiti 5man — OUazHOCMUKA SMOYUOHATLHO20 cocmosus. KOHCYIIBTaHT poBOAUT Oecery,
HCTIONB3yeT HAOMIONCHHE M, TPH HEOOXOJUMOCTH, MPOEKTUBHBIC METOJMKHA M OMPOCHHKH,
HAIpaBlICHHbIE Ha OLEHKY TPEBOXXHOCTH, YCTaJIOCTH, SMOLMOHAIBHOTO Qona [4]. 3amaua
COCTaBHTh IEJIOCTHYIO KapTUHY TOTO, YTO KIIMEHT YyBCTBYET, @ HE TOJBKO TOTO, YTO C HUM
nporcxomuT BHewHe. Oco0oe BHUMaHHE YJIEINSETCs TOMY, KaK KJIMEHT CaM OIHCHIBAET CBOE
COCTOSIHHE, KaKUE CJIOBA MOJAOUPAET ISl 1yBCTB.

Bmopoii sman — evibop unougudyanvroll komnosuyuu dccenyuti. Ha ocHOBE BBISIBICHHOI
SMOIMOHATEHON KapTHHBI KOHCYJIBTAHT TpeJylaraeT KIHEHTY OAHY MM HECKOIBKO SCCEHIIMH.
Komnozuimst opmupyercsi COBMECTHO KOHCYJIBTAaHT OOBSICHSIET CMBICI KaXIOH 3CCEHIMH, U
KJIMEHT OCO3HAHHO YYacTBYET B BBIOOpE. DTO YCINIMBACT CYOBEKTHOCTb M HPEBPAIIACT CaMy
nporeypy noxdopa B TeparieBTHIECKUH HAJIOT O NMEPeKUBAHUSIX.

Tpemuii sman — conpogodicoenue u omciedicusanue Ouramvuxy. KOHCYIBTaHT perysspHO
BO3BpAIIAETCS K OIBITY KIMEHTa, OOCYXIACT M3MEHEHUS OMOLMOHAIBHOIO COCTOSHIIS,
KOPPEKTUPYET KOMIIO3ULIMIO [0 Mepe IpPOXOXICHHS CTaJuid ajanTaliy. OCCEHLMH He
«00CYX/IatoTCsl KaK JIGKapCTBO» LIEHTPAJIbHOM OcTaercst IcHXoyornyeckas pabora — Oecera,
TIOJIEPIKKA, PA3BUTHE HABBIKOB CAMOPETYJISLIMK U COBJIAJatoIIero noseaenys [12; 13].

OTnenbHO CTOWUT OrOBOPHMTH STHYECKHE TpeOOBaHMS K paboTe € AHOHMMHOCTBIO. [lpu
OIMCAHNH CITy4aeB B HAYYHBIX U PAKTHYECKUX ITyOIMKALMSIX KOHCYJIBTaHT 00s13aH M3MEHHUTH BCE
MICHTUDUILMPYOIHE JICTAIM UMsl, PO(ECCHIO B TOH CTEIICHH, B KaKOH OHA MOXKET BbIATh
KIIMeHTa, 0COOCHHOCTH JKM3HEHHOW UCTOPHH. B NPUBEICHHBIX HIDKE IPUMEPaX COXPAHEHbI JIUILIb
obmme oOcTosITeNnbeTBa (Tepees]], CMeHa Kapbepbl), HeOOXOMMbIE JUlsl TOHMMAHHS JTMHAMHUKH
SMOIHOHAIIEHOIO COCTOSIHUSI, TPH 3TOM HCKJIFOUCHBI JIAHHBIC, MO3BOJSIOIINE YCTAHOBHTH
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JmyHOCTh. Takoil IOAXOJ COOTBETCTBYET IPO(ECCHMOHATIPHOMY KOJEKCY —IICHXOJora |
obecrieunBaeT GE30MacHOCTb KIIMEHTOB, COIVIACHBILIMXCS HA aHOHMMHOE OIMCAHHWE UX OIbITa B
00yJarOIIUX IEIISIX.

IIpuBenem aHoHuMmHBIA npumep u3 npakTukd. Kimuwent K., 34 roma, umkeHep, Hepexil
BBIHY)KJICHHYIO OMHUIDALMI0 U OJHOBPEMEHHYIO CMEHy Kapbepbl. IlepBuunoe oOpareHue:
COCTOSIHHE TOJABJICHHOCTH, HApyIICHWs CHA, CHJIbHAs TPEBOra, OLIyIICHHE, YTO <OKU3Hb
3aKOHYMIack». Ha MepBbIX KOHCYJBTALMAX JOMUHMPOBAIN TOCKA 10 MPEKHEH XKU3HU U CTpax
riepesi HeW3BECTHBIM OY/IyIMM B HOBOIl CTpaHe. B xoze JMarHOCTHKM OBbUIA BBIICNICHBI TPH
BEIYIMX COCTOSIHMS: TorpyxeHHocts B mporwioe (Honeysuckle), Gesotuernas TpeBora o
Oymymem (Aspen) um riybokoe wucromenue (Olive). Ilcmxomormueckass pabora Benach
MapajUieibHO 10 JIBYM HAIPABJICHUSIM: PErYJSAPHBIC KOHCYJBTALMH, (DOKYCHUPYIOIMECs Ha
TIPOXKUBAHHUK YTPAThl M MEPEOCMBICIICHUN OIbITA, U MOJUIEP/KUBAIOIIAs KOMIIO3ULIMS ACCEHINH,
Ha3HaueHHas Kak Msrkuii QoH. [TocTermeHHO KIMEHT cTan Jydimle pasindaTb CBOW WyBCTBA,
HAYYMJICS Has3bIBaTh TPEBOTY M BO3BpAILlaTh ceOe KOHTPOIb Haj BHMManueMm. Octpas (asa
alanTanyy ObUIa IPOHIeHa 3aMETHO ObICTpee, YeM 0K CaM KJIMEHT: CTaOMIIM3UPOBAJICS COH,
BEPHYJICA MHTEPEC K IOMCKY BO3MOXKHOCTEH, MOSBHIIACH CHOCOOHOCTb ILIAHMPOBATH. BakHO
MOTYEPKHYTh CCEHIIMHU He ObLTH «IIPUUMHON» pe3y bTara. OHHM CMSTYIINA AMOIMOHATBHBII (OH,
a cama TepeMeHa Ipousoluia Oaroapsi akTUBHON TO3HMIMK KIIMEHTa M COBMECTHOW pabote
HUMEHHO TO, YTO TIO3BOJSIET METO/Y OCTABaThbCs KOMILUIEMEHTApHBIM, a HE «BOJIICOHBIM
cpenctBom» [2; 10].

Bropoii, Gornee kpaTkwii mprMep CBs3aH CO CMEHOI Kapbepbl Oe3 nepeesna. Kimentka M., 41
TOJ1, TIOCJIE JICCSTH JIET pabOoThI B HAiME pellIra CMEHHUTB IIPO(ECCHIO, HO Ha TIOJTOJIA «3aCTPsiia)
Mex Iy Baprantamu: pactepsinaocts (Wild Oat) coderanachk ¢ ycranocteio Ha crapte (Hornbeam).
KoncynbripoBanre ObLIO HampaBIGHO HA TNPOSICHEHME LEHHOCTEH M CHIBHBIX CTOPOH
KOMIIO3HIMST CCCHLMI TIOAIEpKUBAIa COCTOSIHME B TIEPHOA TPUHATHS peleHus. Yepes Tpu
Mecsilia KIIMeHTKa BbIOpasia HarpaBlieHHe 1 Havasia oOy4deHue. B 1aHHOM citydae MeToJ1 BHICTYIIHII
CKOpee MapKepOM BHYTPEHHEH TOTOBHOCTH: IMEPEXOJ M3 COCTOSIHHS «HE 3HAI0, YEro Xody» B
COCTOSIHUE «s1 BBIOMPAIO MPOK30ILIeNT Ha (POHE CTAOMIIBHOTO IMOLIOHATBHOTO TOHYCA.

OmbIT mpuMeHeHnst Merozia baxa B KOHCYJIBTATMBHOH MPaKTHKE IIO3BOJSACT BBIICIHTH
HECKOJIbKO TIpenMymiecTB. IIpeskie Bcero 310 3KOJOIMYHOCTB: METOA MATKO BO3IEHCTBYET Ha
IMOLMOHATIEHYIO cdepy, He AaeT M000UYHbIX I(P(HEKTOB U He CO3AAET 3aBHCHMOCTH, YTO JIENaeT
€ro y/I00HBIM JIOTIOJIHEHHEM K JUIMTEILHOMY COINPOBOXKIACHUIO. Ba)XHBIM CIIEIICTBHEM SIBIIACTCS
Pa3BUTHE SMOLMOHAIBHOIO MHTEIUIEKTA KJIMEHTA: PEryJIpHO 0Opalasch K CBOMM COCTOSIHHSIM,
Ha3bIBask MX M Pa3lIMyasi HIOAHCHI, YEJIOBEK PAaCIIMPSET CBOM «CJI0BAPb YyBCTB» U CIIOCOOHOCTH K
camoHaOmozeHnto  [5]. Hakowner, meron mnonaaepkuBaer CyOBEKTHOCTb: KIIMEHT OCTAeTCs
MHHIMATOPOM MEPEMEH, a HE IaCCHBHBIM IIOJY4YaTelIeM <JICYCHMsD», YTO COIVIACYeTcsl C
COBPEMEHHBIMH TPE/ICTABIICHHUSMHU O TICUXOJIOTHH MEPEXHBAHNUS, TIe NepepaboTka KpUTHYECKOH
CHUTYalMH POUCXOUT U3HYTPH, a HE HaBsI3bIBACTCS M3BHE [3].

Bwmecte ¢ TemM MeTon MMeeT OrpaHMYEHHs], KOTOpble HEOOXOJUMO YeCTHO Has3biBaTh. Ero
NIPUMEHEHHE TpeOyeT BbICOKOH KBATM(HUKALMN KOHCYIJIBTAHTA: YMEHHS TOYHO JIMAarHOCTUPOBATh
SMOIMOHATIGHEIE COCTOSHISI, YACP)KUBATH STHYECKUE TPAHUIBI U HE TTOAMEHSATH MICHXOTEPAIiio
«cpenctBamm». Kpome Toro, meron 3dQexrtHBeH Hpexie BCero NMpv TOTOBHOCTH KIMEHTa K
camope(IIeKCHH — TIPU BBIPKEHHON MOTHBAIMH Pa30MpaThCsi B COOCTBEHHBIX TTEPEKIBAHMSX.
B ciyuasx TsDKENBIX KIMHUYECKUX COCTOSIHMM — JICTIPECCHH, BBIPQKEHHBIX TPEBOYKHBIX
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PacCTPOCTB, CYMIMAAIBHBIX TEHICHIMA — o0paleHne K MeToiy baxa HemomycTtuMo; 31ech
o0si3aTenbHa  Tepeaya  KIMEHTa CrHelnuaaMcTaM  KiuHudeckoro npodmist [9]. Hakowern,
OMIIMpPHYECKasl JOKa3aTelbHas 0a3a METOfa OCTAeTCsl NMPEAMETOM IUCKYCCHH, W B HAyYHOW
KOMMYHHKAIIMA ~ CIeMyeT wu30eraTh YTBEPKACHUH O «IeueOHOM» JICHCTBUM  ACCEHIHH,
TO/TYEPKMBAs UX TICUXOJIOTMUECKUH, OEPKUBAIOINN XapaKTep.

TomBozs uror, MOXHO cKa3aTh, 4TO MeTo/] JzBap/a baxa BbIcTymaer cBOero pojia MOCTHKOM
MEKIy 3MOLMOHAIBHBIM Xa0COM M PAlMOHAIBHBIM TpUHSATHEM riepeMeH. OH He yCTpaHser
TPYAHOCTH aalTalMK U HE JIENIACT MEPEKUBAHUS HEHYXKHBIMY, HO IIOMOTaeT MPOXKUTh UX TaK,
4ToOBl 4YENOBEK HE OBbUI MMM 3aXBaueH, @ COXpaHWI CIOCOOHOCTb yMaTb, BBIOMpaTh M
nefictBoBarh.  CHUMKEHME  TPEBOKHOCTH, IMOBBILIEHHE OCO3HAHHOCTH M YJIydlIlCHHE
CaMOpETyJISIIMK, HAOTFOJAEMBIC B IIPAKTHKE, CO3/IAI0T OJIArOMPHUSITHYIO MOYBY ISl TOTO, YTOOBI 38
SMOLMOHANIGHOH ~ CTAOMNM3alMell MOCTMeNOBAIM  palMOHATBHBIE, B3BEIICHHBIE —PEIICHHL
IlepcrieKTHBHBIM HAIpaBJICHUEM TIPEACTABISACTCA AAJbHEHIee HM3YYeHHE METOJlda B paMKax
MHTErPATHBHOM TICUXOJIOTMM ¥ TICHXOJIOTHMYECKOr0 KOHCYJIFTUPOBAHMUS, 4 TaKkKe pa3paboTka
CTaH/IAPTU3UPOBAHHBIX IIPOTOKOJIOB €I0 IPUMEHEHNUS B COYETAHUH C KJIACCHYECKUMU I0IXOAAMU
[1;7; 14].

JUist IpaKTHKYIOIIEro TICHXOMIOTa - KOHCY/IBTAHTa IIEHHOCTb METOZa COCTOUT, MPEKIE BCETO B
TOM, YTO OH JIA€T JOTIOIHUTENBHBIH «SI3bIK0> U Pa3roBOpa ¢ KIIMEHTOM O ero dyBcTBax. HasbiBas
COCTOSHHE M TIOAOMpas COOTBETCTBYIOLIYIO ACCEHIHMIO, KOHCYJIBTAaHT BMECTE C KIMEHTOM
HCCleyeT SMOLMOHANBHYIO KapTy MEepeKUBaHMI, UTO camo 10 cede pa3BUBAET PeIIeKCHIO U
OCO3HAHHOCTh. BKITroueHre Merona B HpO(EeCCHOHANBHBIA HMHCTPYMEHTAPUH TODKHO OBITh
OCO3HAHHBIM M B3BELICHHBIM: OHO TpeOyeT 0OyYeHWsl, CYTICPBU3UM U YECTHOW OLICHKH TPaHHI]
cBoeil kommereHimu. Ilpn coOmonennu STHX ycnoBui Meron baxa cranoButcs He
«QIBTEPHATHBOID) KJIACCHYECKON NICHXOJIOTHH, & el OHUM PECYPCOM, TIOMOTAIOIIMM YETIOBEKY
CaMOCTOSITEITBHO CIIPABUTHCS C KPU3UCOM U COXPAaHUTh aBTOPCTBO COOCTBEHHOM km3HH [5; 14].
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COIIUAJIBHO - PAITUOHAJIN3ATOPCKOE HAITPABJIEHUE COBETCKOWM
COILIAO0JIOr MM YIIPABJEHUSI TEPBOM ITOJOBUHbBI XX BEKA

AHHOTAIMSA

B pabore mNpeACTaBICHO COLMAIBHO - PALMOHAIM3ATOPCKOE HAIPABICHUE COBETCKOM
COLIMOJIOTH YPABJICHUS

KnroueBsie ciioBa

CouMONOrHsl  YIpaBICHHs, COLMAIBHO - PAlMOHAIM3ATOPCKOS HAIpaBleHHe, (DYHKIHU
WHHILMALIH, OpIMHALMH, a/IMUHUCTPUPOBAHNS

Ocoboe MecTo B pamMKax COBPEMEHHOH COLMOJIOTMH 3aHUMAET TOAPAs/iel COLMOJIOTHI
YIIpaBJICHHS, COUYCTAIOLINH B ce0e AIEMEHTbI IPUKIIAIHON HANPABICHHOCTH C PA3HOIIAHOBOCTHEO
TOYEK MPETIOMIICHNS HAyUHBIX MHTEPECOB PA3TIMIHBIX TPYIIT YUEHBIX (COIMOIONOB, SKOHOMHCTOB,
TICUXOJIOTOB), KOHIIEHTPUPYIOIIUX CBOE BHHMAHUE Ha OTAEIBHBIX CETMEHTAaX TEOPETUUECKHX
OCHOB COLIMAJILHOTO YIIPaBJICHHS.

OTarl CTaHOBJIEHMS! COLMOJIOTHH YIIPABJIEHUs COBMAJAcT ¢ KOHIOM 1910 - X IT., cOOTBETCTBYS
MOMEHTY BBIXOJ]a B CBET KIIOYEBbIX pabor mo «BceoOmield Teopun ympaBneHms» A. A.
BormanoBa, 3aloKHBIIMX OCHOBBI colanbHON KnbepHetnku [1]. Ilpomompkwmiics mporiece
(hOpMHUPOBAHHUST COBETCKOM COIMOJIOTHH YIIPABICHUS C TOSBJICHUS €ro (B OCOOCHHOCTH €ro
«Texronorumy», n3nanHoi B 1920 - e IT.), 4TO CleIyeT paccMaTpuBaTh B KadyecTBE HauOoee
PpaHHEeH HOMBITKH MOJICTYIUTHCS K KOMIUICKCHOMY aHAJIM3y TEOPHH COLMAIILHOTO YIIPaBJICHHUS.

T'OCHIOACTBY  TEOPETMYECKUX —YCTAHOBOK — «(OPIMUCTCKUX» U TEHIOPUCTCKUX»  LIKOJ
COLMAIBHON OpraHM3alMy TPYyZQ, 3aMELIABIIMX COLMAIBHO - IICUXOJIOTHYECKHE (PaKTOpbI
MPHIMHUTUBHOA ~ TEXHOKpaTHEW,  MPOTUBONOCTABISUINCH ~ YCTAHOBKM  «COLMAIBHO -
parmonamzatopckoi ko (P. P. lynaesckuii, H. A. Butke).

BecbMa cepbe3HbIM BIMSHHEM T0JIb30BAIUCH IIKOJIBI «COLMAIBHO - PALOHAIN3ATOPCKOTOY
HarpasieHns], O(OPMHUBIINECS B paMKaX Pa3BUTHS OTEUECTBEHHBIMHU CIICIHATMCTAMH 3arta iHOM
KOHIICTIIIMK  «TMHaMU4Yeckoro Oamanca» ['epmana I[lImanenOaxa. OmHOW ©3 HHX cTama
Xapbkockast mikona Genopa Pomanosnua Jlynaesckoro (npu Xapskosckom Uuctutyte Tpyna),
TOJIOKHBILIETO B OCHOBY CBOEIO BapUaHTa OPraHM3alMOHHON TEOPUH YIIPABICHHS KIACCHIECKUE
COLIMOJIOTMYECKHE IIPUHLIMIIB, HAILICAIIME IPU3HAHNE U B 3apyOCKHOI Hay4HOH JIMTEpaType TOro
BpemenH («StahlundEisen», «TechnikWirtschafby u ap.).

®. P. JlyHaeBCKOro pEIMTENBHO HE YCTpamBal NPHUHIWI aHamm3a d(PQeKTHBHOTO
HCTIONIB30BAHUS UCKITFOUMTEILHO PECYpPCHOM, a BOBCE HE COLMATIBLHOM 0a3bl, CTABUBIIMHCS BO
IJaBy YIVIA «TCHJIOPUCTCKMMU» U «(DOPIMCTCKUMIY YCTaHOBKaMH. B3aMeH mpuHImIa
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TEXHOKPATUUECKOH  («IIPOJYKTUBHOM pPAlMOHAIPHOCTH» WM  IIPEAIarajoch —HCIOIb30BaTh
COLIMOKPATHYECKUI TPUHIIUIT «KOMIICTEHTHOCTHOH €MKOCTH», TIOHUMAeMbIi 4epe3 BhIPaOOTKY
MPaKTHKK MCTIONB30BaHKs paboueil CHiibl 1o Haubosee JOCTYIHOM el kBamdukaimu. Takum
00pa3oM, MpeCTaBUTENN XapbKOBCKOHM MIKOMBI TPEIVIOKIIH PAMOHAIM3ATOPCKYIO OLEHKY
COLMATBHBIX MacIITa00B KaXI0r0 KOHKPETHOTO POU3BOJICTBA.

K unciy npuHimmmansHo HOBBIX uzel @. P. JlyHaeBcKoro cieyer OTHECTH €ro CTpEMIIEHHE
TIOJIOKUTD B OCHOBY OPraHM3alIMOHHO - YIIPABICHYECKUX TTPOLIECCOB Psia QyHKIMIA (MHULHALIH,
OpIMHALMM ¥ aJMUHUCTPUPOBAHMS), MPHU3BAHHBIX 3aMCHUTH YHPABJICHUCCKHE MAHMITYJLILIUAN
Anpn  @aifons  (MpeiBHUCHUE, OpPTaHW3ALMS, PACIpE/IC/ICHHE, KOOPAUHALMS, KOHTPOIIb).
QOyHKIMA «MHUIUAIMK» ObUTa TPU3BaHA BOIUIOTUTH 3PUMBIA TPOEKT BCEH COBOKYITHOCTH
9JIEMEHTOB CHCTEMbI YIPABJICHHS IPOM3BOJCTBOM, HAMETHB IIEpPBBIC YIPABJICHUYECKHE ILATH.
OyHKIMS  «OpIMHALMID TIPEJCTABIUIACh aIMUHUCTPATUBHON KaJIMOPOBKOW COLMAIBHO -
ynpaBneHyeckoro ammapara. Oynkipto «aamuanctpupoBanush O. P. Jlynaeckuii paccMmarpyBat
Yepe3 WAL «IPaHUL] aAMHHUCTPATHBHON €MKOCTH», COIEPIKABIIYI0 TPEOOBAHME COKPALLCHHS
OropoKpatHy cpeHero yposHs. Kaxmoil (yHKIMM COOTBETCTBOBAIA CBOSI TPYIIIA yIPaBICHNS,
NOJYMHEHNS ¥ pacrpesienienusi, yrto pomHut upen P. P. JlyHaeBCKOro c TEOpeTH4ecKUMH
YCTaHOBKAaMH 0OJIee MO3THETO CTPYKTYPHOTO (pyHKIMOHAIM3MA [2, C. 64].

IMonosxkenust mikonst @. P. JlynaeBckoro ObLIM TBOPUECKH pa3BUTHI U JononHeHs! H. A. Butke,
CTaBIIMM OCHOBOIOJIOKHUKOM COBETCKON COLMAILHO - IICUXOJIOTUUECKOM MHKEHEPUU B paMKax
«COLMAIBHO - PAlMOHATM3AaTOPCKOro» TOAXo4a K ynpasieHuto. KimoueBoil  3aciyroit
Teopetnueckoro Haciaequsa H. A. Butke ocraercs paccMOTpeHHe YelloBeKa B KauecTBE COaBTOpa
MPOM3BOZICTBEHHOTO M YIPABJIEHUYECKOTO TIPOLIECCOB, & HE COIMATBHO - MAacCHBHOTO (hakTopa
TaKOBBIX.

IpenBocxumias uaen SnroHa Msio, OTEUeCTBEHHBIH MCCIE0BaTElb MO/IBEPT PEIIMTEIBHOM
KPUTHKE «TEHJIOPU3M» 33 TOCIIOJCTBO aBTOPHTAPHBIX MOJIENEH TOCTPOSHHS YIIPaBICHYECKOrO
mporecca M HUCKIIOYEHHE COLMATLHONW COCTaBISIONICH, MpEArofarapilell OpHeHTAlMIo Ha
JIMYHOCTh OTIENBHOrO CyObekTa mnpomspozictBa. H. A. Burke TpeGoBan IM1aHOMEPHOTro
3aMEILCHUS BEPTUKAJIBHBIX YIPABICHYECKUX MMITYJIbCOB HA T'OPU3OHTANIBHBIC, YUHUTBIBAs
WHIMBUIYaIbHbIE — AKCHOJIOTHYECKHE  YCTAHOBJCHWS,  HMH(OPMHPOBAHHOCTb,  JIMYHYIO
3aUHTEPECOBAHHOCTD KAXKJIOI0 CyOBEKTa IPOM3BOACTBEHHO - YIPABIEHUECKOIO IIPOLIECCa.

H. A. Butke mporaranipoBal HEOOXOAMMOCTb HOCTPOCHUSI CUCTEMHO - MHTEIPATUBHOIO
noaxoza K (OPMHUPOBAHHMIO KOJUIGKTHMBHBIX LIEJNEH M3 COBOKYITHOCTH WHJIMBHTYaJIbHBIX
IEHHOCTEH K&KAOro CyObeKTa MHPOM3BOACTBA. JTO IO3BOSUIO OBl YUMTHIBATH HHTEPECHI
OTZHENBHBIX PA0OTHMKOB M MAJBIX TPYIOBBIX KOJUIEKTHBOB B paMKaX MPOM3BOACTBEHHBIX
oOmHoCTel  OONBIIEro MOpsIKa, OMMPAsSCh HA OPraHM3alMOHHO - TPYIOBYIO —CXeMy,
chopmymmpoBanHyto ['epoeprom CaiiMOHOM («IIeib - TOBEICHUE - pelleHue»). Bospoxnas u
pasBuBas WICH0 «IMHamMu4eckoro Oamanca» A. A. bormaHoBa, mccrienoBatenb MPEIONKUIT
CIIeNIaTh CTaBKY Ha CHCTEMHO - TPYIOBBIC TPYIIIbI PA0OTHHKOB, IPOHU3AHHBIC «TyXOM YJIbsD) U
MOTHBHMPOBaHHbIE Ha BBIIOJHEHHE KOHKPETHBIX IPOM3BOJICTBEHHBIX Lenel M 3ajad,
BBICTPOCHHBIX 110 HEPapXUUECKOMY HPHHIMITY OT OoJiee IPOCTBIX M JIETKO TOCTHKUMBIX «IIeel
TIEPBOTO MOPsiIKa» K 0oJiee OTJAeHHBIM M CIIOXKHBIM 1M BToporo nopsaxa». H. A. Butke
TIPEJITONIOXKMIT, YTO B TAKOH MPOU3BOJICTBEHHO - OPraHM3AMOHHOM CHCTEME HAYHET COKPaIaThes
ABTOpUTApHAs POJIb PYKOBOAMTEIISI, KOTOPOTO OH ONpE/IEIsUl B KAUYECTBE «CHUIIOBOTO S/IPa» MIIH
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«BOXaKa (MIDKCHEPa) COLMATBHON aKTHBHOCTID, OCYIIECTBILIOIEr0 KOHTPOJIb 33 BBIIOIHEHIEM
neseil 1 3a1a4, reHepupyeMbIX CUCTEMHO - TPYAOBbIMU Tpymmamu [3, ¢. 72].

OTXOZ OT «TEHIOPHICTCKUX YCTAaHOBOK MPHBEN K (GOPMUPOBAHIIO CHHTETHYECKOT'O MOAX0/1a
«COLMAIBHO - PAIMOHAIM3ATOPCKOTO HAMpPABJICHUsD OTCUECTBEHHOH COLMOJIOTHM YIPABJICHNUS
(mpencrapiennoro mxonamu O. P. Jlyrmaesckoro n H. A. Burke). HccnenoBarenm storo kpyra
cMori  ChOPMHUPOBATH KOHLICTILIMIO «IMHAMHYECKOro OaJlaHCa» CHUCTEMbI, BBISBUB CIIOKHOE
MHOTOYPOBHEBOE B3aHUMOJCHCTBUE OTIEIbHBIX CYOBEKTOB YIPABIEHUYECKOTO IPOLECca, UTO
HO3BOJIMIIO NPUHTH K CyILIECTBEHHOMY IEPEOCMBICIEHHIO XapakTepa COLMAIbHBIX CB3el B
KaXKZI0M CErMEHTEe KOHKPETHOTO IIPOU3BOICTBA.
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MCKYCCTBEHHBII UHTEJVIEKT KAK KATAJIU3ATOP
HMHHOBAIIMOHHOI'O PA3ZBUTHAA B YCJIOBUAX BBI3OBOB HOBOI'O
BPEMEHU: NOJIMTUYECKOE UBMEPEHUE

Crarbsl IOCBAILGHA PACCMOTPEHHIO MCKYCCTBEHHOTO MHTE/UIEKTa KaK —KaTalusaTopa
MHHOBALMOHHOIO PA3BUTUS CKBO3b IIPU3MY HMOJUTUYECKOro u3Mepenus. 1lokazaHo, 4ToO BBI3OBbI
HOBOT'O BPEMEHHU TOPOXKIAIOT 3aPOC HE TOJIBKO HA TEXHOJIOTMYECKHH, HO U Ha yIpaBIIEHYECKUN
otBer, BcaenctBue vero MM mpeBpamiaercst B CTpaTermyeckuii pecypc BIIACTH U TIPEIMET
rOCYJapCTBEHHON TOJIUTUKH. PacKpbIBacTCsl ABOMCTBEHHOCTh MHTEIUICKTYIbHBIX TEXHOJIOTUIL: C
OJIHOM CTOPOHBI, UX CHOCOOHOCTh YCHJIMBATh TOCY/APCTBEHHOE YIPABIICHHE, 0E30I1aCHOCTb M
KOHKYPEHTOCIIOCOOHOCTB, C IPYTOH - TOPOKIaeMble UIMH YIPO3bl IPUBATHOCTH, PABaM YeJIOBEKa
U JeMOKpaTHiecKuM HHCTUTyTaM. OOGOCHOBAaH BBIBOJ, YTO WHHOBALMOHHBIM ITyTh PA3BUTHS
HPEJICTaBIIseT COOOH MONMTUYECKHIT BHIOOD, a OalaHC MEKITy TEXHOJIOTMYECKHM IOTCHIHAIOM
WU u 31HKO - IpaBOBBIMU OIPaHUUCHUAMHU OIIPEEIACT YCTONUMBOCTD MOJIMTHYECKOTO MOPSIKA
HOBOT'O BPEMEHHU.
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1(pOBOE YIpaBIICcHUE, CyBEPEHUTET, T€ONOIUTHKA, 3THKa MV, 6e30macHOCTb.
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ARTIFICIAL INTELLIGENCE AS A CATALYST FOR INNOVATIVE
DEVELOPMENT IN THE FACE OF THE CHALLENGES OF A NEW ERA:
A POLITICAL DIMENSION

The article examines artificial intelligence as a catalyst for innovative development through the
prism of its political dimension. It is shown that the challenges of a new era give rise to a demand
not only for a technological but also for a governance response, as a result of which Al becomes a
strategic resource of power and a subject of state policy. The paper reveals the ambivalence of
intelligent technologies: on the one hand, their capacity to strengthen public administration, security
and competitiveness; on the other hand, the threats they pose to privacy, human rights and
democratic institutions. The conclusion is substantiated that the path of innovative development
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represents a political choice, and that the balance between the technological potential of Al and
ethical and legal constraints determines the sustainability of the political order of a new era.

Keywords: artificial intelligence, innovations, state policy, digital governance, sovereignty, Al
ethics, security.

CoBpeMeHHBII MHp  HAaXOIUTCS B COCTOSHMM — TIEPMAHEHTHOH  TpaHC(OpMAIH.
OKOHOMHMYECKHE KPH3HCBI, TI'CONOJMTHYECKAs HANPsDKEHHOCTb, OKOJIOTMUECKUE  YIpo3bl,
udpoBmzays Bcex cdep JKM3HU — BCE ITO COCTABISIET CONEPIKAHHE «BBI30BOB HOBOTO
BpEMEHW», TPEOYIONIMX OT OOIIECTBa, TOCYAAPCTBA U MOTUTHYECKUX AJUT aeKBATHBIX OTBETOB.
Hcroprdeckn momoOHBIE TIepHOAB! TPeOYIOT Mepexofa K WHHOBAIMOHHOMY IYTH DPa3BHTHS,
OCHOBAaHHOMY HE Ha HapalllMBAHUU KOJIMYECTBEHHBIX PECYPCOB, @ HA BHEIPEHHUY IPUHIUINATIBHO
HOBBIX TEXHOJIOTHH [2].

LlenTpanbHOE MECTO B 3TOM IPOLIECCE 3aHUMAET HCKYCCTBEHHBIH HHTEILIEKT. OIHAKO ObLIO Obl
HEBEPHO paccMarpuBath M HCKITIOYMTENFHO KaK TEXHHYECKHUI I SKOHOMHYECKUI (DeHOMEH.
B nelicTBUTENBHOCTH MCKYCCTBEHHBIM MHTEIEKT — 3TO B MEPBYIO OUYEpEIb MOIUTUUECKUI
(eHoMeH: OH mepepacrpernieNsieT BIacTb, MEHSET JIOTHKY TOCYJapCTBEHHOTO YIPaBICHHS,
CTAHOBHTCS IPEIMETOM T€OMOTUTUIECKOrO COMEPHUYECTBA [S] M OOBEKTOM CTPATErHIecKOro
aHupoBanys. Llens maHHOH pabOTBI — PaccMOTPETh POJh MCKYCCTBEHHOTO HHTEIUIEKTA Kak
KaTaau3aTopa HMHHOBALMOHHOIO Pa3BUTHSI UMEHHO B IIOJIMTHYECKOM KIIIOYE, IOKA3aB, 4TO
MHHOBAIOHHBIA TIyTh TPEJCTABISACT COOOI HE CIIOHTAHHYIO CTHXHIO, a CO3HATENBHBIN U
YIIPaBIISIEMBIH TOJTUTHYECKHH TTPOEKT.

JIto00# TEXHOJIOTMYECKM MNPOpbIB B HMCTOPHM HEM30EKHO MPUOOpETaT IMOIUTHYECKOES
mmepenre. [TapoBas MalmHa, SIEKTPHUECTBO, SAEpHast SHEPTHst, HTHYOPMAIIOHHBIE TEXHOIOTUN
— KOKIBIH M3 JTHX pyOeKel IepekpamBan KapTy BIMSHHS TocymapcTB. McKyccTBEHHBIH
MHTEJUIEKT B 3TOM PSILY 3aHHMAeT 0C000€ MECTO, OCKOJBKY BIHSCT HE TONBKO Ha MPOU3BOJICTBO
1 KOHOMFKY, HO ¥ Ha CaM TIPHHIMIT IPHHATHA PElIeHni B cdepe BacTy. B coBpeMeHHOM Mupe
WU craHOBUTCS CTPATErMUIECKUM PECYPCOM, CPABHUMBIM T10 3HAYMMOCTU C SHEPTOHOCUTEIIAMH,
(pmHaHCaMK M BOOpYKeHHeM. JIOCTYIl K BBIMHCIHTENBHBIM MOIIHOCTSIM, OOJBIINM JAaHHBIM H
TIEPEIOBBIM AITOPUTMAM OIPEZIEIISIET CIOCOOHOCTh IOCY/IapCcTBAa KOHKYPUPOBATh B SKOHOMUKE,
ofecrieurBaTh  HAIMOHATBHYIO 0€30MacHOCTh W BIMATh HA  IVOOQIBHYIO — TTOBECTKY.
TexHomornyeckoe mepctBo B cdepe VI Beé Gonee paccMaTpiBaeTCst Kak BaKHEHIINIA SIIEMEHT
HalpoHaTpHOrO  cyBepenmtera [3]. TocymapcrtBa, He oOnajaronme  COOCTBEHHBIMU
UHTEJUIEKTYaIbHBIMU TEXHOJIOIMSAMH, OKA3bIBAIOTCSA B 3aBUCHMOM IIOJIOKEHHM OT TeX, KTO MX
MPOU3BOAUT, YTO CTAaBUT NPOOJIEMY TEXHOJIOTMYECKOH HE3aBHCUMOCTH B LIEHTP COBPEMEHHOH
TOJIUTUKH.

CrnencrBueM 9TOrO CTaHOBUTCS (DOPMUPOBAHME HOBOH TI'EONMOJIUTHYECKON PEeabHOCTH, B
KOTOpOH KOHKYpEHIISI Pa3BOpavyrBaeTCsl yiKe He CTONBKO 32 TEPPUTOPHUH U CHIPBE, CKOMBKO 32
JIAHHBIE, TAIAHTBI U aTOPUTMBL. MHUPOBBIE JepykaBbl pa3padaThIBAIOT HAMOHAIBHBIE CTPATETuH
B obmactu VM, WHBeCTHPYIOT B TOATOTOBKY CICIMATIICTOB M CTPEMSTCS YCTAHOBHTDH
COOCTBEHHBIC CTaHIAPTHl PEryJIMPOBAHMA. TakuM 00pa3oM, WCKYCCTBEHHBIH HHTEIIICKT
IpeBpalaeTcss M3 IpeaAMeTa HAydHOro M JIEJI0OBOIO HHTEpeca B LEHTPAIBHBIA AIEMEHT
IOCY/IapPCTBEHHOM MOIUTUKY U MEKTyHAPOIHBIX OTHOLICHHIA.
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MHHOBALIMOHHBIH ITyTh Pa3BUTHS KaK TOCY1aPCTBEHHBIHN MOIUTUYECKHIA IPOEKT

Bonpekn pacxokeMy IIPEICTAaBICHHIO 00 WHHOBAIMAX KaK O CTUXMHHOM pe3ysbrare
PBIHOYHOM ~KOHKYPCHIIMHM, COBPEMCHHBI HHHOBALMOHHBI IyTh pa3BUTHS HOCHT SIPKO
BBIP&KEHHBII TUIAHOBBIA M TNOMMTUYECKHH xapaktep. ['ocynapcrBo mepectaér ObITh JIMILD
ITACCHBHBIM HAOJIFOIATeNIeM M MPEBPAIlaeTCsl B aKTHBHOTO CYOBEKTa, 3a1a0IIEr0 HAIpaBJICHNUsI
TEXHOJIOTMYECKOTO Pa3BUTUA. VIHHOBAIMOHHAS TIOJNMTHKA CTAHOBUTCS OTBETOM HA BBI3OBBI
HOBOTO BpEMEHH, C(OPMYIIMPOBAHHBIM «CBEPXy» — B BUJIE CTpATeruid, HAIMOHAIBHBIX
TIPOTPaMM, [IEJIEBBIX HHBECTHIHI M TIPABOBOTO PETYIMPOBAHHS [3].

Poms mckyccTBeHHOTO MHTENIEKTa 31ech ABosika. C omHON cTopoHbl, cam MU smisercs
O00BEKTOM TaKOW MOJIMTHKH: TOCYJapCTBO OMpEIeNsieT HAMpaBICHHUs! ero pa3paboTKH, 00BEMBI
¢uHaHCHpoBaHKS W TIpUopHTeTHBIE cdepbl BHeApernws. C npyroil croponsr, MM craHoBuTCS
MHCTPYMEHTOM CaMO# TTOJIMTHKU — CPEIICTBOM TOBBIIICHUS 3 ()EKTHBHOCTH FOCY1apCTBEHHOTIO
YHpaBJieHHs1, TOYHOCTH MPOrHO3MPOBAHMUS 1 KauecTBa MpUHUMaeMbIX pereHuii [1]. Ilpumenenue
WHTEIUICKTYaJIGHBIX TEXHOJOTMH B TOCYAPCTBEHHOM CEKTOpE — OT aHaJM3a OOIICCTBEHHBIX
HOTPEOHOCTEH 10 ONTUMH3ALMK AIMUHHCTPATUBHBIX IIPOLIECCOB — I03BOJISET CO3/1aBaTh Oosee
OIEPATUBHYIO U aJAIITUBHYIO CUCTEMY ITyOJIMYHOH BIIACTH.

Taxum 00pa3oM, HWHHOBALMOHHBIA IyThb pasBUTUA (OPMHUpYEICSs Ha IEPECeYeHHH
TEXHOJIOTHYECKOTO TIOTEHIMAa M TMOMUTUYECKON BOJM. YCIEX TaKOro PasBUTHS 3aBHCHT He
TOJIBKO OT HAJIMYMS PECYpCOB M KagpOB, HO M OT CIIOCOOHOCTH T'OCYHapCTBA BBICTPOUTDH
LIEJIOCTHY!O, ~ TIOCIIE/IOBATENIbHYI0 M CTPATEIMYECKH BBIBEPEHHYIO IOJUTHKY. VIMeHHO
TMOJIMTHYECKOE [IEJIENONaraHie ITIPEeBpaIliaeT Pa3pO3HEHHBIC TEXHOJIOTHYECKHE IOCTIKCHUS B
CHCTEMHBI THHOBAILMOHHBIH IIPOrPecc, CIIOCOOHBIH CTaTh OTBETOM HA BBI3OBbI HOBOTO BPEMEHH.
C O11HOH CTOPOHBI, UCKYCCTBEHHBIN MHTEIUIEKT BBICTYIACT MOLIHBIM HCTOYHHKOM YKPEIUICHHUS
TOCY/IapCTBEHHOM BIIaCTH. VHTEIIIeKTyalIbHbIe CHCTEMBI TTO3BOJISTIOT BBISBILSITH PUCKH HA PAHHHX
CTauMsX, NPOTHOZMPOBATh COLMAIBHBIE W SKOHOMHYECKHE MpPOLECChl, 00ecreYnBarh
KuOepOe30macHOCTh 1 (P (eKTHBHEE pearnpoBaTh Ha KPH3UCHBIE cuTyaruu. B cdepe mudposoro
rocymapcTBeHHoro ympasnenusi M cnocobeH yckopsTs 00paboTKy OOpareHui TpakiaH,
TOBBIILIATH TIPO3PAYHOCTH AJIMUHHCTPATUBHBIX IPOLEAYD M ONTHMH3HPOBATH HCIOJIB30BAHUC
OIOIDKETHBIX CpezcTB. 1 rocyapcTB 3TO O3HA4YaeT POCT YNPABIAEMOCTH M CIIOCOOHOCTH
OTBEYaTh Ha CJIOXKHBIE BBI30BBL. C JPyrol CTOPOHBI, T€ JKe TEXHOJIOTUH HECYT B ceOe CephE3HbIe
YTPO3bI [ YCTOSIBIIMXCS MOJUTHYECKUX IieHHOCTel. Buenpenne U cBsi3aHo ¢ BTOpKEHHEM B
chepy NPUBATHOCTH, HAKOIUICHHEM KOJIOCCAIBHBIX MACCHBOB MEPCOHATIBHBIX JTAHHBIX U PHCKOM
HEKOHTpoJMpyemoro HaOmoneHus. CylecTByeT ONacHOCTb TOTO, YTO HHTEIUICKTyaJbHbIC
CHCTEMBI, JICHCTBYIOIME 3a4acTYIO KaK «4YEpHBIA SIIMK», OyAyT NPUHMMATh DPEIICHHUS, HE
ToJyIatoIIecs: OOBsCHEHHIO U oOxanoBanuto [4]. IIpo3padyHOCTh M TOJOTYETHOCTH BIACTH,
ABILFOIIMECS (DYHIAMEHTOM JIEMOKPaTHYECKOTO TOPsAAKA, MOTYT OKa3aTbCsl IOJ yrpo3oil B
YCIIOBHSIX, KOIZIAa PEIICHUsS NPMHUMAIOT anroputMbl. Hakoner, 1uQpoBoe HEpaBEeHCTBO H
ABTOMATH3ALMS CIIOCOOHBI YIIIyOWTh COLMAIBHBIA PACKOJ M TOJOPBATh OOLICCTBEHHBIH
KOHCEHCYC.

Ora  JIBOHCTBEHHOCTb COCTABISCT SAPO  TIOJMTHYECKOH IMPOOJIEMBbI  COBPEMEHHOIO
UCKyccTBeHHOro uHreyniekta. MM crocoOeH  OHOBPEMEHHO —pacIIMpATh  BO3MOXKHOCTH
rOCyJ1apcTBa 1 MOJPBIBATH €rO JISTUTUMHBIC OCHOBaHMsA. VIMEHHO MOITOMY BOIPOC O IPaHMIAX
NPUMEHEHUs] WHTEJUIEKTyalIbHBIX TEXHONOTHH BBIXOAUT JAJEKO 3a paMKU TEXHUYECKOH
JIMCKYCCUH ¥ CTAHOBHTCS (DYH/IAMEHTAJIbHBIM BOIIPOCOM MOJIMTHYECKOM TEOPHH U IPAKTHKH.
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B nonckax HOBOrO MOIMTHYECKOTO MOPSIIKA B AMOXY HCKYCCTBEHHOTO MHTEIUICKTA

OtBeToM Ha O0O3HAYEHHYIO JBOMCTBEHHOCTH MOXKET CTaTh (POPMHUPOBAHHE KaueCTBEHHO
HOBOTO THIMA IOJUTUYECKOrO TOpsAKAa, B KOTOPOM TEXHOJIOTMYECKOE pPasBUTHE Oyaer
CO3HATENFHO ~ COIVIACOBAHO C TyMAHHMCTHMUECKIMH UM JIEMOKPATHYECKHIMHM  HPUHLIAMAMIL
KiroueBbIM TpeOOBaHHEM TAKOTO IOPSKA CTAHOBUTCS AHTPONOLEHTPHIHOCTH TEXHOJOTHIL:
MCKYCCTBEHHBII HHTEJUIEKT JIOJDKEH CITy)KUTh HHTEpecaM YelloBeka 1 OOIIECTBa, a He MOJMEHSTh
€000 9eITOBEYECKYO BOJTIO M OTBETCTBEHHOCTb.

IMonmurryeckuii MOpsIOK HOBOTO BPEMEHH TpeOyeT Pa3BUTHs OTBETCTBEHHOTO PETYJIMPOBAHHS
WU Ha HalMOHAIBHOM M HaJHALMOHAJIBHOM YPOBHSX. ['ocymapcTBaM MpeICTOMT BhIpaOOTATh
IPAaBOBBIC U ITMUECKUE PAMKH, 00CCIICUMBAIOLINE OE30IIaCHOCTh aBTOHOMHBIX CHUCTEM, 3alUTY
npaB IpaxaaH MW HX [CPCOHAJIBHBIX [JaHHBIX, a TaKXKE IPO3PavYHOCTb U O6"I)$[CHHMOCT])
NPUHUMACMBIX ~ aTOpUTMaMK  pemieHnd.  OJTHOBPEMEHHO — HeoOX0auMO  (hOpMHpOBAThH
MEKIyHApOIHbIE MEXaHHU3Mbl COTPYIHHUECTBA, IPEAOTBPAILAIONINE TOHKY O€30TBETCTBEHHBIX
TEXHOJNIOTMII W TapaHTHpyoIMe, 4to KOHKypeHimss B chepe WM He mnepepactér B
JIeCTaOMITM3AIHIIO TTI00ATBHOTO MOPSIIKA.

He wMeHee BaKHOH COCTAaBISIIOINCH CTAHOBUTCS 3allliTa CYBepeHUTETA W IIpaBa Ha
TEXHOJIOTHYECKYI0 CaMOCTOSITENIBHOCTh. B ycnoBusx, korma WM sBisiercss crpareruyeckum
pecypcoM, TMONUTHYECKUH TIOPSJOK JIOJDKEH —OO0eCrevrBaTh —CHpPaBeUIMBBIA  JIOCTYI K
TEXHOJNOTHSIM W NPENOTBpaliaTth (OPMUPOBAHUE TEXHOJIOTMYECKOH 3aBUCUMOCTH  OJIHHX
rocynapctB oT Apyrux. COanaHCHpoBaHHAs IIOJIMTHKA, COYETAOIIA OTKPBITOCTh K MHHOBALIUSIM C
HaIMOHAIBHBIMU HHTEPECAMH U LIEHHOCTSIMH, CTAHOBUTCS YCIIOBHEM YCTOWUHMBOTO PA3BHTHSL.

VIHHOBALIMOHHBIH TyTh Pa3BUTHS KaK OTBET HA BBI30BBI HOBOTO BPEMEHH 10 CBOEMY CYLLIECTBY
NpeCTaBisieT co0OW  TMOJMTHYECKUH BBIOOpP, @ HE TPOCTO TEXHOJOTMYECKUH IpOLIECC.
VlcKycCTBeHHBIN MHTEIUICKT, Oy/ydr BaKHEHIIIMM KaTAIM3aTOPOM 3TOTO PA3BHTHSI, BBICTYHACT
OJTHOBPEMEHHO M OJaroM, W BBI30BOM [UI TOJWTHYECKHX cucteM [5]. OH OTKpbIBaeT
OecrpelieieHTHbIE  BO3MOXKHOCTH ISl TIOBBILEHHS  3(P(EKTHBHOCTH  TOCYIAPCTBEHHOTO
YIpaBJIeHUs, YKpEIUIeH!s 0e30M1acHOCTH M HALIMOHAIBHON KOHKYPEHTOCIIOCOOHOCTH, HO BMECTE C
TEM CTaBHUT IO/l BONPOC IPUBATHOCTB, MPO3PAYHOCTb U JIEMOKPATUYECKHE OCHOBAHHS BJIACTH.
OmnpenernstonM  (HakTopoM TOro, KaKUM OKDKETCS HOBOE BPEMS, SBJACTICS HE TEXHUUECKOS
COBEPIICHCTBO AJIITOPUTMOB, @ KAQ4ECTBO MOJUTHYECKUX PEIICHUH, TIPUHUMACMbIX BOKDYT HHX.
bananc Mexmy HMHHOBAIMOHHBIM MOTEHLMAIOM HCKYCCTBEHHOTO HHTE/UICKTa M 3THKO -
NPABOBBIMM TPAHUI[AMHM €T0 NPUMEHEHHS, MEXTY TEXHOIOTHYECKUM CYBEPEHHTETOM U
[I00ATBHBIM  COTPY/THHYECTBOM, MEKIy HMHTEpPECaMH TOCyJapcTBa M IPaBaMU YeNoBeKa —
UMEHHO JTOT OallaHC W OmpeneNsieT YCTOWYMBOCTH OyOyIIEro ITOJIMTHYECKOTO IMOpPSIKA.
VIHHOBAIMOHHBIA TTyTh PA3BUTHS TIOTOMY H SIBIISIETCS] OTBETOM Ha BHI3OBBI HOBOTO BPEMEHH, UTO
OH TpebyeT OT TIONMTHKHA 3PENOCTH, OTBETCTBEHHOCTH W CTPATETMYeCKOrO MBIIIICHHS
COIOCTABUMBIX C MACIITA0OM CAMUX TEXHOJIOTHIA.
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MEPCIIEKTHUBBI
KUTAMCKO - POCCUICKOI'O B3AUMO/IEIICTBUSI B BPUKC

AHHOTAIMSI

B nanHoil crathe naHa OleHKA MEPCIEKTHB B3auMozeicTBus Mexay Kuraem u Poccueii B
BPUKC. Ilo wroram wuccienoBaHUs CHENaH BBIBOJL, YTO HauOoJee BEPOSTHHIM BBITJIIIAT
CIIEHapHUi COXPAHEHUsI CYILIECTBYIOILIETO XapaKkTepa KUTAUCKO - POCCUMCKOTO B3aUMOJIEHCTBUS B
BPUKC ¢ mnocrerneHHbIM COBEpIICHCTBOBAHHEM MeXaHW3Ma (YHKIHOHUPOBAHUS JIAHHOTO
00BeIMHEHNS. ABTOPOM OIIpE/IENIeHbI TIePCIIEKTUBHEBIE HAMPABIECHNSI KHTAHCKO - POCCHHCKOTO
Biaumoyeiictus B BPUKC B pasimmuHbIX cdepax.

KnroueBsie ciioBa

BPUKC; Kwuraii; Poccusi; mepcneKTHBBI B3aMMOJCHCTBUS; TOJIMTHYECKAss KOOPIWHALIS,
9KOHOMHKA, (PMHAHCBI, KYJIbTypHas U ryMaHuTapHas cdepa, [IIOC

BzanmmopeiictreBue Kwras uw Poccm B BPUKC  oOmamaer  3HAUMTEIBEHBIMUA
MHCTUTYLHOHATBHBIMH 1 TIPAKTHIECKUMU TOCTHKEHHSIMY, BKJTFOYAsT MEXaHW3MbI KOOPMHALIMY B
cdepax mommTHKM M OE30IACHOCTH, HApAIMBAaHME SKOHOMUYECKOM M (DMHAHCOBOM He3a-
BHCHIMOCTH TIOCPEZICTBOM MexaHn3MoB Hooro Ganka passutwst u [lyna yCloOBHBIX BaTFOTHBIX
PE3epBOB, HAYIHO - TEXHUUYECKYIO U IYMaHUTApHYIO «TPEThio onopy». Kuraiicko - poccuiickoe
MapTHEPCTBO ~ 0asupyercs Ha KIIOYEBBIX MHTEpecaX, XOTd (yHJaMEHTAIbHbIC —LENIH
cotpyzandectsa aByx crpad B BPUKC pazmiiarorcst. B HpmHenHux yenoBrsix Poccust B Gonbrieit
Mepe ckioHHa paccmarpuBath bBPYIKC xak 0CHOBHOM MHCTPYMEHT IPOTHBOCHCTBIS ABJICHHUIO
3amaza U JIOCTHKEHUS «TeONOIMTHYECKOro mpopeiBay. Kurait sxe paccmarpusaer BPUKC kak
1aThopMy U IPOJBHIKEHUST «CHCTEMHOI ped)opMbD» ITI00AIBHON CUCTEMBI YIIPABIICHHS, Aemast
YTIOp Ha MOCTENEHHBIX N3MEHEHNSIX, MHKIIO3UBHOCTH I MUPHOM Pa3BUTHN.
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HCCMOTpﬂ Ha 3HAYUTCIIBHBIC YCIICXU B Pa3BUTHU SKOHOMHYECKOI'O COTPYHHUYCCTBA, MCKIY
Kuraem u Poccueii coxpansttorcs npoOiemsl. JlucOanaHc CTpyKTypbl TOBapooOOpOTa, MU
KOTOPOM OCHOBY POCCHMCKOro 9KcrmopTa B KuTail COCTaBISIOT SHEPrOHOCHTENN U JpyTHe
CbIPbEBBIC TOBAphbl, @ TAKKE ONACCHUS POCCHICKOM CTOPOHBI OTHOCHTENIBHO «FOAHU3ALIUID)
JIBYCTOPOHHMX TOPTOBBIX OIEpAIMi OKA3bIBAIOT C/IEP/KMBAIOIIEE BIMAHME Ha PE3yJbTarhl
corpymanuectBa, B ToM umcie B bBPUKC. HeratwBHO BimMsieT Ha COCTOSHUE KHTAWCKO -
POCCHICKON TOProBIM M JABJIEHHWE CO CTOPOHBI 3arajia, B TEPBYIO OYepe/lb HCIIOIb30BaHKE
TOPTrOBBIX M (PUHAHCOBBIX OrPAHUYEHUIA.

B ycnoBusax BblmeykazaHHbIX BbzoBoB BPYIKC He TonmbKo obecreunBaeT MHOTOCTOPOHHIOKO
JIETMTUMHOCTb POCCHIICKO - KHTaHCKOrO COTPYAHMYECTBA, HO M IIO3BOJSET HCIIOIB30BaTh
pecypesl «I'modansHoro FOray, BEIXOIS 32 paMKH IBYCTOPOHHETO (hopMmarta.

B 2025 r. B Tlekune cocrosiicsi Poccriicko - KUTaHCKHin SKCTIEpTHBIN (OpYM BBICOKOTO YPOBHS,
OpraHM30BaHHBIN coBMecTHO Kwraiickoli akajemmeil OOIIECTBEHHBIX HayK W Poccuiickim
COBETOM I10 MEXTyHApOHbIM Jiesiam [1]. B pamkax (opyma ObUtr yrimyOIeHHO 00CYKICHBI TPH
OCHOBHBIX 0110Ka: «COBMECTHAS 3allUTa MOIMHHOTO MHOIOCTOPOHHETO TIOAX0/1a U COZIeHCTBIe
MHOTOIOJIAPHOCTH  MHUpa», «[IparMariyHOe COTPYIHMYECTBO W COBMECTHOE pPa3BHTHEY,
«'ymaHuTapHble OOMEHBI M B3aMMHOE oQoraiieHue KyJeTypy. Ommpasch Ha COJiepKaHHC
JIMCKYCCUI M MHEHHMSI 9KCIIEPTOB M YYEHBIX 00CUX CTpaH, MOKHO JIaTh MPOTHO3 OTHOCHTENIHEHO
TIEPCTIEKTHB KUTAHCKO - poccriickoro BammMogperictBust B BPUKC ¢ mcronp3oBanmeM Metona
TIOCTPOEHNSI CLIEHApHEB.

Cuenapuii 1. YckopeHHoe Yriry0jieHHe KHTANCKO - POCCHIICKOTO COTPYIHHYECTBA B
pamkax BPUKC c co3nannem skecTkoro MexaHu3Ma BbINOJTHEHHs] IPUHSATHIX peleHuii u
0CYLLECTBJICHHS €IMHOMH IKOHOMUYECKOI U GUHAHCOBOM MOJIUTUKU.

Peamzarust 1aHHOTO CLIeHAPUS MPEZICTaBISETCSI MAJIOBEPOSITHBIM, TIOCKONbKY Kurait u Poccust
COPHEHTHPOBAHBI HA COXPAaHEHHE M30PAaHHBIX NMH (HOPM pa3BUTHS HE CKIOHHBI TIEPEeaBaTh CBOM
CYBEpEHHTET (MO0 €ro 4acth) B BEJCHHE HAATOCYJAPCTBEHHBIX WM MEKIOCYIapCTBEHHBIX
CTpyKTyp. Ycunenue uHTerpammu ¢ Kutaem He TOMIEpKUT 3HAYUTENbHAS 9acTh POCCHHCKOTO
o0IIecTBa, TIOCKONBKY Takoi (opMar MeXrocylapCTBEHHOTO —B3aMMOJEHCTBHS — Oyzer
BocpuHuMarthess B Poccun kak anmement crmaboctu. beictpoe cOmmbkenne Kuras u Poccuu
BBI3OBET NPOTUBOJICHCTBHE CO CTOPOHBI «KOJUICKTHBHOTO 3araja» W MOXKET HPUBECTH K
BoBJieyeHHI0 Kutas B BoeHHO - monmThyeckoe npotuBoctosiHie ¢ CIIA u ux corozHUKamu
(ceityac B 3TOM coctostHuM Haxoautest Pocerst). Kpome Toro, ono0Hslit ciieHapuid SIiBHO He Oyer
nofyiepyan apyrumu rocynapetsamu - wieHamu bBPUKC, xotoppie BocmpuMyT ero B KauecTBe
3JIEMEHTA JAJIBHEHIIICTO YCHIICHHUSI KUTAMCKOTO BIMSIHUS B O0BEIMHEHNH.

Cuenapuii 2. CoxpaHeHHe CYIIECTBYIOLIEI0 XapakTepa KHUTANHCKO - POCCHIICKOTO
B3anmopeiictBus B BPUKC ¢ mocreneHHbIM COBepLIEHCTBOBAHHEM MeXaHH3Ma
(yHKIOHUPOBAHUS JTAHHOTO 00HEIUHEHUS.

Peanmzanys ykazaHHOTO ClieHapust PE/ICTABILIETCS] HAMOO0JIEE BEPOSTHBIM, TOCKOJIIBKY B 3TOM
ciydae 00a rocyaapcTBa COXPAHSIOT CYBEPEHUTET U CBOOOMY JIEHCTBHI Ha MUpOBOIl apene. OH
no3Bosisier  m30ekath KoH(ppontaimu BPUKC ¢ «koWIeKTHBHBIM  3amaioM», COXpaHsist
MPOCTPAHCTBO JUTI MAaHEBPAa W BO3MOYKHOCTH OCYILECTBIICHHS Juanora. Taioke OH H30aBisieT
crpassl - unedsl BPUKC wu rtocymapctBa «I'mobGampHoro IOra» ot skecTkoro
BHEIIHETIOJIUTIYECKOTO BEIOOPA, TOITOMY SIBIISIETCSI O0JIee MPUBIIEKATEIBHBIM JUIST HUX.
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Cuenapuii 3. Oxnakaenne B KHTANCKO - POCCHIICKMX OTHOIIIEHUSIX C TIEPEHOCOM €ro Ha
nesiresibHOcTH BPUKC.

Peanzaryst JaHHOTO clieHapysi BO3MOXKHA B Cilydae opakeHust Poccuu B 60ps0e co cTpanamu
«komekTrBHOTO 3amanay». [Ipuxox x Bmactu B Poccum mpozamagHoro MpaBHTENHCTBA MOYKET
TIPUBECTH K €€ TOAKTIOUCHHIO K «caepkuBanmio» Kuras. OxiaxaeHvre OTHOLICHHH MEXKITy
Kuraem u Poccueit munmr BPUKC ¢yHnameHnTa, Ha KOTOpOM OasHpyercst JesITETbHOCTD
paccMaTprBaeMoro o0bEIMHEHHS, 1 MOXKET PUBECTH K peasibHoMy pacrary BPUKC.

OnHako cnefyeT OTMETUTh, YTO BO3MOMKHOCTb PEAIM3aLMH JAHHOTO CLIEHAPUs B HBIHELIHUX
yclIoBuAX HeBenuka. Poccus oOnmagaer pecypcaMd Ul YCIEIIHONO IIPOTHBOOOPCTBA ¢
«KOJUIEKTHBHBIM 3aliafioM» U €€ «CTPATErMueckoe MOPaKEHHe» HE BBINVIIAUT OYECBUIHLIM. B
nopazkeHnu Poccun He 3annTepecoBanbl Kuraii n ipyrue crpansi - uienst BPUKC.

Hexomst n3 paccMaTpuBaeMbIX CLIEHAPHEB, MOJKHO ONpPEEIUTb NEPCIEKTHBHbIE HAIPABICHMS
cotpyzaanuecta Kuras u Poccrm 8 BPUKC.

Ipexne Bcero Kuraii m Poccust MmoryT conefictBoBath conpspkenmio mexaamsMa bPUKC co
crparerueit  «lmobanmpHoro IOra» B pamkax pedOpMHPOBAaHHS CHCTEMBI TJIOOATBHOIO
ynpasiieHus. Pazpeliennto IpoOIeMHbIX BOIPOCOB MexkIy cTpaHami - wieHamu BPYIKC mosker
H0CIOCOOCTBOBATh CO3JaHUE TMOKUX He(OPMATIbHBIX MEXAHU3MOB KOHCYNIBTALMi Ha OCHOBE
¢opmara «bPUKC + axryanbHast npoOnema». Crparermueckas LHEHHOCTh TaKMX MEXaHW3MOB
3aKIJII0YACTCA HE B IPUHYAUTEILHOM JOCTIDKEHUN KOHCEHCYCa 10 1yBCTBUTEIBHBIM BOIIPOCAM, a
B CO3J1aHHU MHOFOCTOpOHHCﬁ IUIOIIAAKK  JJIsT  CHVDKCHUSA BCPOATHOCTU BO3HUKHOBCHUSA
BHYTPEHHHMX HpoTuBopeunii u Tpenuil. Berpeua munepos Kutas m Muaum, opraHusoBaHHas
poccuiickoii ctopoHoii B pamkax Kazanckoro cammuta 2024 ., TEMOHCTPUPYET MOTCHIMAIBHYIO
CrocoOHOCTh  ymnpaeyATh pasHornacusimu BHYTpu BPUKC u ykpemisite ero BHYTPEHHIOHO
CIUIOYEHHOCTb. B cBOIO ouepenb, CTaOWIBHOCT MexaHusMma corpyaHudectBa B BPHKC
OTKpbIBAaET OOJbIIE BOMOXKHOCTEH JUI1 KUTAiCKO - POCCUHCKOrO COTpYIHMYECTBA Ha
JIBYCTOPOHHE} OCHOBE U B PaMKaX pacCMaTpPUBAEMOT0 OOBEIMHEHUS.

Hecmotpst Ha otcyterBue HerocpenctBeHHol cBsizu Mexay BPYKC u ITOC, no3utuBHBIA
onsIT gestrenbHocTH [ITOC MoxHO npumennts U B otHowmeHnn BPYIKC. B wactHocty, Kutait u
Poccust moryr npemnoxuts BPYKC paspaborate KoHBeHIMIO O COTpyIHHMYECTBE B 00NACTH
HETPaIMIMOHHON OE30ITacHOCTH € MOCIEIYIOMIM TPHAaHAEM 9TOMY JTOKYMEHTY FOPHIMYECKH
obs3arenbHON CWiIbl. [lpuHsitne KOHBEHIMH TMOCTOCOOCTBYET HWHCTUTYIIMOHAIIM3AIMN TaKHX
TPUHLIAIIOB, KaK POTHBOACHCTBUE ABOHHBIM CTAHIapTaM B BOIPOcax OOPBOBI ¢ TEPPOPH3MOM U
COBMECTHasl 3allIUTA JAHHBIX.

Tawke Kurail u Poccust MOryT nocrnoco0CTBOBAaTh CO3MAHUIO IOCTOSIHHO JEHUCTBYIOLIEIO U
(DYHKIMOHATIBHOIO MEXaHM3Ma JUI KPU3UCHOTO YIIPABJIEHUS U YPEryIMPOBaHUs KOH(BIUKTHBIX
CUTYyaLHii, HaIPUMeEp, COBMECTHOM IPYIIbI IOCPEAHUKOB. DTa MOJIENb IIOMOXKET O0BEIUHEHHIO
nestensHocTH Poccny B cdpepe Oe30mMacHOCTH ¢ KUTAHCKOM KOHLEIMEH «pasBUTHE BO MM
MUPa», CTPATETHYECKH YBSI3bIBAs HHBECTHLIMU B HH(PPACTPYKTYPY, IPOrPaMMBI 110 COKPAILEHHUIO
OCTHOCTH 1 MUPHBIE TIEPETOBOPBI.

Jlns 5 dEKTUBHOrO TPOTUBOACHCTBUS JIONTOCPOYHON yrpo3e «aoiutapusaimmy Kutaih u
Poccust nomxub! BosrimaButs yernmwst crpad bPUKC o co3manmro mapamiebHO 3KOHOMIIECKOM
¥ (UHAHCOBOHM CHCTEMBI, OONAIAIOIIEH OTHOCHUTENBPHOW —(YHKIMOHATHHOM MOJTHOTOH U
YCTOMYMBOCTBIO K JJABJIEHHIO.
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3amectutens upekropa Lentpa ucenenoBannii BPYUKC npu HccnenoBarenbckoM HHCTHTYTE
passutus Dynansckoro yHuBepcutera L[3sH TAHBIBAO TONAraeT, 4To0 CTAOWIBHOCTb FOAHS
T03BOJIACT €My MpPETCHIOBATh HA POJNb «OCHOBBDy ImmatexHOU cucTems! BPHIKC [2]. Omnako
Oymymass marexHas cucreMa BPUKC jmomkHa mpenctaBnste coOOH  He  eIMHBINA
LEHTPAIM30BaHHBI MEXaHM3M, & «MHOTOBATIOTHBIA PACUETHBIA KOPUIOpP», OOBEIMHSFOIIMN
pa3IuuHble HAlLMOHAIbHBIE cHCTeMbl, Takue kak kuraiickas CIPS, poccuiickas CIIOC u
namaiickast UPL Jlnst comanmst ceteBoro dddekra ciemyer pacipocTpaHuTh YKe HMEIOIIHICS
OITBIT PACYCTOB B HAMOHATBHBIX BAFOTaX Mexty Kuraem n Poccueit Ha ipyrre cTpaHsI - 4ICHBI
BPUKC. Taroke HyKHO YKPEIUISTh COTPYJHHYECTBO B 00NACTH IM(POBBIX BAIHOT, KOTOPBIC
nmo3BoJOT  oboiitn  BiwsHMe jgotapa CLHIA B chepe MeKTyHapOAHBIX —IUIATEKEH.
TTpoAyKTUBHBIM BBITJISTUT CO3JQHHE PACUETHO - KIMPUHIOBOTO LIEHTpa AT IM(MPOBBIX BATIOT U
YCTaHOBJIEHUE MEKTyHAPO/HBIX IIPaBUII UL onieparuid ¢ Humu [3, . 118].

JUst ©oree yCIEIIHOTO MPOTHBOACHCTBIS PACTYINEMY BHEIIHEMY (DMHAHCOBOMY JABJICHIIO 1
pHCKaM BTOPUYHBIX CaHKIHH (hprHAHCOBOE coTpyaHMdecTBo ctpaH BPUKC nomkHo mepeiitu ot
CYIICCTBYIOIIETO MHCTHUTYITMOHAIBHOTO CTPOUTENBCTBA, COPHCHTHPOBAHHOTO HA Pa3BHTHE
(Harpumep, HoBblil GaHK pasBUTHS), K CO3aHUIO JICHCTBEHHOIO MEXaHHW3Ma KOJUIEKTHBHOMN
(uHancoBol 3ammThl. K npumepy, MOXXHO COTTIACHUTBCS € MPEUIOKEHMAMU 00 YUPEKIeHUH B
pamkax HBP cnemmansHoro UpessbyaiiHoro QoHma (uHAaHCOBOW — CTaOMIIBHOCTH |
MPOTUBOCHCTBHS CaHKIusM [4 33, c. 23-25; 5 452, c. 145-147]. Coznanue nanHoro Qoxaa nos-
BOJIUT XE/DKMPOBATH BHE3AITHBIC (PUHAHCOBBIE PHCKH, CBS3aHHBIC C MCIIONB30BAHUEM JOJUIapa
CIIA xax opy»xusl.

ITepCreKTHBHBIM TIPE/ICTABIIICTCS YTTYOICHHE KUTAHCKO - POCCHIICKOTO COTPYIHIYECTBA B
chepe suepreTrxy. CoxpaHeHNe CTAOMIBHOCTH B BBICTPAUBAHHH JIBYCTOPOHHIX SHEPTeTHICCKUX
CBsI3eid crocoOCTBYeT coxpaneHHto crabmwipHocTH B hopmare BPUKC. B 1o e Bpems, HCTIONB3yst
pecypCHBIil IOTEHIMAI, BO3HUKIIHE B pe3yibTare pactpenust BPUKC, Kurait u Poccust moryt
COBMECTHO pa3paboTaTb W BBICTPOMTH MPOM3BOJACTBEHHYIO LEMOYKY B paMKax JIAHHOTO
o0benrHeHns A7t GopMUPOBaHHs Ooiee ITyOOKOro coo0IIecTBa HHTEPECOB PA3HBIX CTPaH.

Kuraii u Poccrst TOMKHBI BBITH 33 PaMKH TEKYIIETO COTPYHIYECTBA B 00IACTH Tepeadn
TEXHOJNOTHI ¥ 0OMEHA CITyTHUKOBBIMH JJAHHBIMU M COBMECTHO c(popMupoBath CTpateriieckoe
niaptHepcTBo BPHIKC B o0nacT migpoBbIx TeXxHOMOrnid 1 Hayku. Co3/IaHie TaKoro MapTHEPCTBA
JIOJDKHO ~ TTOCTIOCOOCTBOBATh  BO3HMKHOBCHHIO MEXaHIM3Ma, KOTOPBIH OymeT —ydWTHIBaTh
ocobeHHocTH cTpaH - wieHoB BPVIKC u 3anmimats ux mugpoBoii CyBepeHUTET B 0e30MacHOCTb
JIAHHBIX OT BO3JEHCTBUS «TEXHOIOIMUECKHX ATBSHCOBY, BO3MIABIEMBIX 3aI1a/IOM.

Jlns moBbnueHuss 3(QEKTUBHOCTH MEXaHM3Ma POCCHICKO - KHTAWCKMX KYJIBTYPHBIX U
TYMAHHUTapHBIX 0OMEHOB 00€ CTpaHbl MOTYT HHTETPUPOBATH CYILECTBYIOIINE PECYPCh, TAKHE KaK
KUHO(EeCTHBAM M (pecTHBAIM KyAbTypbl. [loCpecTBOM CO3MaHMS CHUCTEMBl OHIAMH -
TPOIBIDKEHNS HMH(OPMAIMH C FICTIONB30BAHAEM MHOTOSI3BIYHBIX  PECYPCOB  (KHTAHCKOTO,
PYCCKOTO, ~aHIJIHHCKOTO, TIOPTYTralbCKOro, apaOCKoro ¥ Jp.) MOXKHO —pAacIpoCTpaHATh
AHATMTHYECKAE MaTepHanbl, JOKyMCHTATbHBIC (WIBMBI M KOMMEHTAPHH, IIOJTOTOBIICHHEIC
yueHbIMM U sKypHamctamu w3 crpaH BPHMKC, Tem cambiM oOecrieunBasi BHYTPEHHIOIO
MHTEIUIEKTYaIbHYI0 TOJUIEPXKKY M JUCKYPCUBHYIO OCHOBY JUIS COTPYIHMYECTBA B paMKax
BPUKC u pactmpennst pabotsl co crpanamu «I nodansaoro FOray.
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Kuraii u Poccust oOnanaror GonbliiM noTeHIManoM it pacimpennst B popmare BPUKC
0o0MeHOB B c(epax o0pa3oBaHMs W HAayKd, CHOpTa W TypH3Ma, a Takke Ipyrux Qopm
T'YMaHUTAPHOTO COTPYAHUYECTBA.

IocpenctBom  yriyOneHuss — BCeOOBEMIIIOILIETO — MApTHEPCTBA M CTPATErH¥ecKoro
B3aMMOJICHCTBYS B HOBYIO 3roxy Kuraii u Poccust emoryt ucrions3oBats Mexanmsm BPMKC B
Ka4yecTBE HMHCTPYMEHTa H3MEHEHHS MEXIYHApOJHOIO TMOpSJKAa B HAMpPABICHUM pEabHOM
MHKJTIO3MBHOCTH M IEMOKPATH3AIMH MEK/TyHAPO/IHBIX OTHOILICHHH.

Bosbinoe 3nauenne umeer npunaTue 20 mas 2026 . CoBmecTHOl nexnapanuu Poccuiickoit
ODenepar u Kuraiickoit Haponmo#t PecryOmmkn 0 CTaHOBIEHMM MHOTOIOJSIPHOTO MHpPA M
MEX/IyHapO/IHbIX OTHOIIEHHH HOBOrO THna. B 3ToM oKymeHTe chopMyIMpoBaHbI HPUHLIMIIBI
HOBOTO MHpPOYCTPOMCTBA (OTKPBITOCTH MHpa JUIi MHKIO3UBHOIO M B3aHMOBBITOJHOTO
COTPY[IHMYECTBA; HEICIUMON U paBHOM OE€30IaCHOCTH; IEMOKPAaTU3ALMK MEKTyHAPOIHBIX
OTHOLICHW M  COBEPILICHCTBOBAHHMS CHCTEMbl IJIOOQIBHOTO  YIPABICHUS; COXPAHEHHUS
LMBWIM3ALMOHHOTO M LEHHOCTHOTO pa3HOOOpa3ys) M BBIPHKEHO HAMEPEHHE J100MBAThCA
BOIUIOIICHHUS MX Ha npaxtuke [243]. Bue Besikoro comuenusi, BPUIKC Oyzer 3aneiictBoBaH B
Ka4yecTBE BOXKHOTO HHCTPYMEHTA PEATM3ALMH 3THX HICHHBIX YCTAHOBOK.
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