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MCKYCCTBEHHBII MUHTEJJIEKT KAK MTHCTPYMEHT ITOBBILIEHUS
IPOEKTUBHOCTHU YPOKOB MATEMATHUKHA U PU3UKHU

AHHOTAIMA

B cratbe paccMaTpuBaroTCS BO3MOMKHOCTH IPUMEHEHUs HCKYyCCTBEHHOIO HHTEIUIEKTa Ha
ypokax MareMaTuku M ¢usuxu. Ormcans! 1udpossie uHCTpyMeHTH! (ChatGPT, GeoGebra,
Photomath) u Mmeromidaeckiie TpUEMBI X UCTIONBE30BAHUSL.

KroueBsle cioBa

Hckyccreennbiii nntenekt, ChatGPT, GeoGebra, Photomath.

Marematika ¥ (U3MKa — OJHM M3 OCHOBHBIX MIKOJBHBIX IIPEAMETOB, (hopmmpyromie
JIOTHYECKOE MBIIIUICHNE, HABBIKY aHAIN3a U pellieHus npobiaeM. B mocnennue rozp! yunterst Beé
Yalre CTAIKUBAIOTCS C IPOOJIEMO CHIDKEHHSI MOTUBALMK yHaruxcst. TpauiiMOHHbIe METO/IbI He
BCCI/[d YCNEBAOT 33 TOTPEOHOCTSIMH ~ COBPEMEHHBIX — IIKOJBHHMKOB, —MPUBBIKIINX K
MHTEPaKTUBHBIM U LIU(PPOBBIM opMaTam.

Texnonorun wuckyccrBeHHoro uHremwiekra (VM) OTKpbIBatOT HOBbIE BO3MOXKHOCTH JUIS
HOBBIILIEHNS Y(QPEKTUBHOCTH YPOKOB MATEMATHKU 1 (DU3UKH.

AHaIM3 NeIarornyeckoil NPaKTUKK T03BOJISICT BBIIEIUTH CISAYIOIME MPOOIEeMbl: pa3HbIid
YPOBEHb TMOATOTOBKM Y4aIllMXCSl; HEIOCTATOK BPEMEHM Ha OOpaTHYIO CBfA3b; CIOKHOCTb
BU3yaIN3aluu a0CTPAKTHBIX TOHSTUIH; COCTABJICHHE BAPHAHTOB KOHTPOJBHBIX U MPOBEPOUHBIX
pabor.

WU npeyiaraet MHCTPYMEHTBI [JTs PEIICHHUST KXKIOM M3 3THX MPOOIIEM.

1. ChatGPT (u amnanmorn: YandexGPT, GigaChat): renepaimst 3amad Jo00Oro ypoBHS
CIIOXKHOCTH; OOBSICHEHHE TEOPETHUECKOr0 MaTepuaia MPOCThIM SA3bIKOM; IIOIIArOBOE peIleHHe
YPaBHEHHI! 1 CHCTEM; CO3aHUE BAPUAHTOB KOHTPOJIBHBIX PadoT.

Hanpuwmep:

Vuurens BBomuT 3arpoc: «CoctaBb 3 3amaun no Teme "llokazarensusie ypaBHeHust" mist 10
KJIacca pa3IMyHOrO YPOBHS M MPUBEIH PelieHne U oTBeT». Yepe3 20 ceKyH/ rOTOBBINH MaTepuat
MOJKHO pacrieyararb WK BHIBECTH Ha SKPaH.

2. GeoGebra: noctpoenue rpadukoB (GyHKIMI 1 MX UCCIICIOBAHUE; CO3IAHAC MHTEPAKTHBHBIX
TEOMETPUUECKUX YepTexKel; BU3yalusalys CeYeHUH MHOTOTPAHHHKOB; paboTa ¢ BEKTOpaMU U
KOOp/IMHATAMHU.



Hampumep:

ITpu m3ydernn Temsl o ¢usnke «Teno OpOIIeHO MO YIJIOM TOPU30HTA» YUEHUKH MOTYT
M3MEHSTh HauaIbHYIO0 CKOPOCTb U Yroi OpocaHus Msda U HaOMonaTh, Kak MeHsercs (opma
TPAEKTOPHH, JATGHOCTB I10JIETa, BBICOTA MObEMA.

3. Photomath: pacno3HaBaHHe MaTeMaTHUECKHIX BBIPAKEHHH 10 (OTO; MOIIArOBOE PELICHHE C
TOSICHEHUSIMH;, IOCTPOCHHE TPAUKOB.

Harpumep:

YueHuk yrpomaer BbIpaKeHHe, 3ateM (ororpagupyeT ero M cBepseT CBOE pelleHHE C
pemenrieM Photomath. Ecii oTBeT He coBrajaer — aHaIM3MpyeT, Ha KaKoM Iiare JOIyIeHa
ormoKa.

Paccmotpum MeTouecKkue IpuéMbl UCiob3oBanyst VIV Ha pasMuHbIX 3Taax ypoka.

Ha srtane akTyanusaimu 3HaHWIT MOYKHO MCIIONB30BaTh npueM «beicTpeii onpoc ¢ MN».
Hcnone3yem ChatGPT ny1s reneparmu 5—7 KOPOTKHX BOIPOCOB 0 HpeabLIy1Leil Teme. Borpocst
BBIBOJIATCSL HA JKPaH, YYCHHKH OTBEYAIOT YCTHO WM MUCHMEHHO. DTO JKOHOMHUT BpeMs Ha
TIOATOTOBKY H TIO3BOJISIET OBICTPO TIOBTOPHUTH MaTepHaIL.

Ha orame OOBSICHEHMs HOBOTO MaTepuaja MCIOIb3yeM NpuéM «Bmsyamsamus uepes
GeoGebray. Yuurenb 1eMOHCTPUPYET HHTEPAKTHBHYIO MOJIEITb, & YYCHHUKHU BBIIBUTAIOT THIIOTE3bI
0 CBOWCTBAX M3y4aeMOro OOBEKTa.

Ha srane 3axperuieHns 1 caMOCTOSITENbHOM paboThl UCMoNb3yeM npuéM «CaMonpoBepKa uepe3
Photomath / Symbolab». Yuenukn peraror 3amauu, 3aTeM MpoBepsroT cedst ¢ momorpo M.
Ecnu oTBeT He COBNafaeT — aHAIM3UPYIOT MOIIAr0BOE PELICHNE U HAXOAAT OLIUOKY. YUuTeNb B
9TO BpeMsi paboTaeT MHIMBHIYAIBHO C TEMH, KTO HY)KIAeTCs B TOMOIIIH.

Ha orane peduekcin ucrons3yeM NpuéM «AHamms padotsl Uy, Yautens AeMOHCTpUpYET
HaMEpPEHHO HeBepHoe perenue, nomydenHoe ot MU (Hampumep, ChatGPT unorna ommoaercs B
CJIOXKHBIX BBIYUCIICHUAX). 3a/la4ya y4eHUKOB — HAWTH OLMIMOKY M OOBSCHUTH, mouemy MU He
TIpaB.

Buenpenne MM He o3HauaeT 3ameHy yuutens. HampoTuB, ero poib CTaHOBUTCA Oonee
3HaunMoi. VI Gepér Ha ceOst pyTHHHBIE omnepaimy (TeHeparysl 3a/1a4, MPOBepKa, MOJICKa3KH),
OCBOOOZKIIAs yUHTENs [yt OoJiee BayKHBIX 3a/1a4: MOTHBAIMH, OOBSICHEHHUSI CIIOKHBIX KOHIICIIINH,
WH]IMBUTy JIbHON pabOTHI.

I'maBHBIM ycroBueM ycrenmHoro npuMeHennss VW smisercss GopMupoBaHie y ydariuxcst
KPUTHYECKOTO MBILUICHHS U HABBIKOB Bepuukarmy napopMarmy. N1 nomkeH UCronb30BaThest
KaK MIOMOIITHHUK, a He 3aMeHa COOCTBEHHOMY MBIIILICHHUIO.

Crncok UCNoJIB30BAHHOT JTUTEPATYPBI

1. Kopomésa H.IO., PeokoBa H.J. WckyccTBeHHBI WHTENIEKT B 00pa3oBaHUM:
BO3MOKHOCTH 1 pucku // [Tenarornueckas nHdopmarnka. — 2023.

2. Pobepr W.B. CoBpemenHble HMH()OPMALMOHHBIE TEXHOJIOTMM B  OOpa30BaHMH:
JIAKTHIECKHE TIPOOIIEMBI; TIEPCIIeKTHBHI Mcronb3oBans. — M.: MO PAO, 2020. — 256 c.

3. CemenoB AJL, Pynuenko T.A. VcKyCCTBEHHBIH MHTEIUICKT B ILIKOJIBHOM OOpa3OBaHHH:
aHaM3 U riepernekTyBbl // Borpocs! o6pasoBanus. — 2024. — Ne 1. — C. 8-29.
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WHHOBAILIMOHHBIE METO/IbI CO3JJAHUSI MACJIA
U3 KOCTOUEK BUHOTPAJIA

AHHOTanms1. BuHoenbueckue penpusThs 4acTo CTAIKUBAIOTCS C TIPOOJIEMON yTHIIM3AUN
OTXO/IOB, TaKMX KaK KOCTOYKH BHHOIPAJa, KOTOPbIE MOIYT OBITb HCIIOJIB30BaHbl YIS
HPOM3BOJICTBA Maclia, HO He Beerza repepadarsiBatorcs a¢dekTiBHO. PereHne 3Tux mpobieM ¢
MOMOIIGI0 MHHOBAIMOHHBIX TEXHOJIOTMH MOXKET MpHBeCTH K Oonee 3(pdekTuBHOMY 1
YCTOMYMBOMY IPOM3BOJICTBY Macia M3 KOCTOYEK BHHOIPaJA, YIIYUIICHHIO KauecTBa MPOIyKTa 1
CHIDKEHHIO HEraTUBHOT'O BO3/ICHCTBHUS Ha OKPYKAIOLLLYIO CPELLy.

KiroueBble cj10Ba: BHHOTPajHOE MAcioO, YBIMKHEHHE MATKH, 3IEKTPOAKTHBUPOBAHHASL
KIJIKOCTh, KOCMETHYECKUI KPeM Ha OCHOBE BUHOIPAIHOTO MacJa.

Pa3paboTaHa TEXHOJIOTUs TIOJTyICHUsT BUHOTPAIHOTO Macja U3 BHHOTPAIHBIX CeMSH METOIOM
MEXaHUYECKOTO OTKMMA, BKIIOYAIOIIAS HW3MENIBYCHHE CBIPbSl M YBJIQKHEHHE MATKH
AIIEKTPOAKTHBUPOBAHHOK JKMAKOCTBIO ¢ pH or 1 10 3 Ha crajum BIaroTerwioBoil 0OpaboTKH.
Pa3paboTaHbl TEXHOJIOTHYECKHE PEXKUMBI COPOLIMOHHO - IIETIOYHON pad)MHALMH BHHOIPAIHOIO
Macrna Juis JaIbHEHIIero ero NpUMeHeHNs B KOCMETHYECKHX Kpemax. PazpaboraHsl perientypsl
KOCMETUIECKIX KPEMOB, 00eCIIEUNBAIOMINE BEICOKYIO YCTOHYMBOCT K OKHICIICHUIO KOMITIOHEHTOB
JKHPOBOH (paskl 3a CUET MCHOJIB30BAHUS BHHOIPAHOTO MAaclia, a TAKKE YBEIHMYCHHS CPOKa
xpaneHus. [IpoBeneHa oneHka 3QQGEKTHBHOCTH NPUMEHEHHs pa3pabOTaHHBIX KPEMOB, KOTOPast
TI0Ka3aJ1a BBICOKYO 3((HEKTHBHOCTB UX MPO(HIAKTHYECKOro ISHCTBHS.

Heas wmccieoBaHusi 3aKiIro¥acTcsi B pa3pabOTKE TEXHOJIOTHM IEpepabOTKH BTOPUYHBIX
PeCcypCcOB BHHOIEIHS - BUHOTPA/IHBIX CEMSH € W3BJICYCHHEM BUHOIPAJIHOIO Macia 1 CO3/IaHHe Ha
UX OCHOBE KOCMETHYECKHUX CPEJICTB.

BakHbIM 3TaroM MOATOTOBKM MACIMYHOIO MaTepuaa Iepesl IPEecCOBAHHEM  SBISETCS
BJIArOTEIUIOBAs TOATOTOBKA. JIJIsi MHTEHCH(MKAIIMK MPOLIECCa BIAroTEIIOBOH 00pabOTKH MATKH
BUHOTPAIHBIX CEMSTH HaMH OBLT MPEIOKEH CIIOCO0 BIIArOTEILIOBOM 00padOTKH ¢ TIPHMEHEHHEM



YBITKHEHHS SMEKTPOAKTMBHPOBAHHOM JKIIKOCTRIO mpH Temrepatype or 105 C° 1o 110 C°.
ONeKTPOaKTHBUPOBAHHYIO JKMIKOCTh TOTOBWJIM IIyTeM 3JIEKTpoim3a BomHoro pactBopa NaCl
KoHueHTparmer ot 1 % 10 5 % npu cue Toka ot 1,0 1o 1,5 A u HanpsbkeHMH TOKa He Oonee
S50B.

BunarorenuioBast 00padoTka ¢ mpumenenneM JAJK BKiIIOUaeT:

1.OnTrvm3armst  TTapamMeTpoB:  TEMIIepaTypa, BIAKHOCTH M BpPEeMsS HACTPOGHBI IS
MaKCHMAaITbHOH 9()(EKTHBHOCTH.

2.M3meHenne cTpyKTypbl: 00paboTKa CrIocOOCTBYET BHICBOOOXKICHHIO OOJBILIErO KOJIMYECTBA
Maca.

3.ViydieHrne KadyecTBa: MOBBIIEHUE OPraHOJENTUYECKUX CBOMCTB M YCKOpPEHHE IIpoliecca
9KCTPAKLIUHL.

CopOuMoHHO - HIe104YHAs padUHAILMS BHHOTPATHOT0 MAC/IA BKIIOYAET

1.V nanenuie npuMeceii: COpOCHTBI OUMILIAFOT MACIIO OT IUTMEHTOB U HEXKEJIATEIbHBIX BEIIICCTB.

2. llenounas HelTpanu3aiys: 00pabOTKa CHWXKACT YPOBEHb CBOOOIHBIX KHUPHBIX KHCIIOT,
TIOBBIIIAS CTAaOIIBHOCTB.

3. YuctoTa 1 CTa0MIIBHOCTB: 00SCTICUMBACTCS BBICOKASI CTENEHb (DUITBTPALIH U JIOJTOBEYHOCTD
MPOZYKTa

ITapameTpsbI cOPOLIMOHHO - 1IeJIOYHOIT paduHAIH

- koHueHTparwst menoun 0.1-0.2 %

- Temneparypa 50 - 60°C

- Bpemst koHTakTa 30-60 MuHyT

- THI COpOCHTA: aKTMBUPOBAHHBIN YTOJIb, OCHTOHUT

- yJaseHue >KUpHbIX KucaoT 90-95 %

Pa3paboTaHHasi TEXHONOTHsI TIPOU3BOJICTBA BHHOTPAIHOTO Macja C yU9eTOM JBYXCTAMHHOIO
V3MEJTBYCHHSI BHHOTPAHBIX CEMSTH U YBJIQKHEHUS MSTKU 3JICKTPOAKTHBUPOBAHHOM KIIKOCTHIO
Ha CTaJI|H BIaroTerioBoil 00pabOTKY MPUBE/ICHA Ha PUCYHKE |

Pucynok1. — TexHosioruyeckasi cxema poM3B0/ICTBA BUHOTPATHOTO Macjia
1 - eMKOCTB C PeryJIMpyeMbIM peIuiepoM, 2 - MEXaHHUECKHH cerapaTop, 3 - cernaparop,
5, 12,19, 25 - TpaHCTIOPTHBIE IITHEKH, 6 - IBYBAJIOBBII CTaHOK, 10 — OyHKCp;

11 - BaIeBO# cTanoK; 14 — mpecc sxcnemtep; 15,28,26 - porameTpsr; 16 — skapoBHS;
17 — mpomapovHO - YBIKHUTEIBHBINA ITHEK; 18 — eMKOCTB [T 2JIeKTPOJINTA;
21 - eMKOCTB TIPHTOTOBJIEHKS HachIIeHHOTo pactBopa NaCl; 22, 23 — Hacochr;

24 — eMKOCTb ITUTBEBOH BOJIbL, 25 — peakTop mpurotoBieHny pactBopa NaCl 3amaHHoiM

KOHIEHTpALMH; 27 — 3JIEKTPOIH3ep.
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OKCIepUMEHTANbHO OBLIO YCTAHOBIEHO, YTO YBJAKHEHHE MSTKM BHHOTPAIHBIX CEMSH
xukoctbio ¢ PH 1,5 - 3,0 B komuectse ot 13 % 10 15 % k Macce MSTKHU TpH BIIAroTeIIoBOM
00paboTKe TMO3BOJISIET YMEHBUIMTh IPOYHOCT OOONOYKH BHUHOIPAIHBIX CEMSH 3a CYeT
BO3/ICHCTBUS Ha CTPYKTYpPY KJICTOYHOH 00O0JIOUKH, ClIeNaTh e¢ Oolee IIIACTUYHOH W MSTKOM, YTo
CIIOCOOCTBYET YMEHBIICHIIO COTIPOTHBIICHMS B KaMepe TPECCOBOTO arperara M yBEJHUHTh €ro
TPOM3BOUTENBHOCTS. CHIDKEHHE CHIT CBSI3U JIMITHIHOTO KOMILIEKca ¢ TBep/oil (pa3oil mo3BomsteT
YBEIMYHUTh BBIXOJ MAclia, YIYYIIATh €r0 COCTaB W TIOMYYHTh Macia Oonee YCTOHUMBBIC K
OKHCIICHMIO.

INomy4eHHoe 1o pa3pabOTAHHOM TEXHOJOTMM BHHOTPAJHOE MAclIo HMeeT Oojee HU3KOe
cozepkanue  (GocONUIUIOB, CBOOOTHBIX KUPHBIX KHCIOT M XJIOPO(HIUIOB, a COZCpIKAHIE
ToKO(epoIioB BbIIe. OOpabOTKa MATKH SIEKTPOIUTOM CTIOCOOCTBYET CHIKEHHIO COZIEPIKAHMS B
MacJIe POJYKTOB OKUCIICHIIS, YTO MOATBEPKIACTCS CHIDKCHHEM aHU3HIMHOBOIO YHCITa M O0IIEro
9ICIIa OKUCIICHIIS.

Pa3paboTka penentyp KOCMETHYECKMX KPEMOB C HCIOIB30BAHHEM BHHOTPAJHOTO MAcCia.
3ajaveil JaHHOTO JTara SBJUIOCh CO3AaHKe d(PPEKTHBHOIO U OE30MACHOrO COJHIIC3AIIMTHOIO
KpeMa C TIOBBIICHHOW OKHCIIMTENBHON CTOMKOCTBIO JUIA 3aIUTBI KOXH JIMIA M Tema OT
HEONMaronpyusTHOTO BO3MEHCTBUS CONHEUHBIX JIydeH. PelienTypa CONHIIE3AIMTHOTO Kpema
TpyBe/IeHa B Ta0mmIe 1.

Tabumua 1 — Penentypa onbITHBIX 00Pa3LOB COTHIE3ALIMTHOIO KpeMa

HanmenoBanue Penenrypa

KOMIIOHEHTOB 1 2 3 4
Macio BUHOTpajIHOM 4,0 5,0 6,0 -
KOCTOUKH
OJIMBKOBOE Maciio - - - -
Wsonpormnmvupucrar | 1,0 3,0 5,0 3,0
CHHTETHYCCKHIC 1,0 3,0 5,0 3,0
TIEPBIYHBIC BBICIIIHE
JKUPHBIE CITUPTHI
(paxiu Cis - Cy
Creapar 2,0 3,0 4,0 3,0
MO THIICHIIUKOJIS —
400
TTuemiHbBIi BOCK 0,5 1,5 2,5 1,5
Imauepun 2,0 4,0 6,0 4,0
Creapun 3,0 45 6,0 45
TpudTaHONAMUH 0,6 09 1,2 09
Buramun E - - - 0,5
Bensunosslii crimpt 0,3 0,4 0,5 04
Ornymika 0,5 0,85 1,2 0,85
Bona 10 100 10 100 10 100 10 100
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@akropamy, NOWIEKALMMH ONTUMU3ALMM, ObUIM BbIOpaHbL - X1: - MaccoBas a0
BHHOTPAJIHOTO Macia; X2 - MaccoBas IO OJNMBKOBOTO Macha; X3 — MaccoBast JOJs
TIPHPOIHOTO AHTHOKCH/IaHTa — BUTaMuHAa E.

B kauectBe (yHKUMII OTKIMKA BbIOpaHbI MOKasarenu: Y1 - BIQKHOCTh Kok, Y2 —
9JIACTHYHOCTb KOKH M Y3 - 1BeT Koxki. Ha mpoBeneHHOM onTimuzaimy ObUi pazpaboTaHsl 3
peLenTypbl Kpema ¢ J00aBlIeHHEM BHHOIpagHOro wmacma. JUist cpaBHEHHMS paspaboTaim
KOHTPOJIBHYIO ~pelentypy ©e3 BUHOrpagHoro wmacia. JIins pa3pabOTaHHOW —pelenTypbl
3 PEKTHBHOCT JACHCTBHS CONHIE3AIMTHOIO KPeMa Ha YYacTKH KOXKH HPOBOIMIIA Ha MPHOOpE
DERMALAB@ SERIES (SKINLABCOMBO).

Takum 00pa3oM, MPeIIoKEH CIOcO0 BIIArOTEIIOBOM 00pa0OTKH MSITKA BUHOTPAIHBIX CEMSH
ANEKTPOAKTHBHPOBAHHOH kuaKocThio ¢ PH 1 - 3, momy4eHHOH myTeMm S7eKTpoim3a BOJHOTO
pactopa NaCl xonnentpanueii ot 1 % 10 5 % npu cute Toka ot 1,0 10 1,5 A u HanpsbkeHuem 50
B. YcranoBneHs! ontrManbHbIe peXKAMBI BIArOTEINIOBOH 00paboTku: Temmeparypa ot 105 " 1o
110 CO, Bpemst ot 35 10 40 muH., KommrdecTso ot 13,0 % 1o 15 % k macce matepuana.

Pazpaborana pelentypa COJNHIIE3AIMTHOIO KpeMa ¢ MPUMEHEHHEM BHUHOIPAIHOTO. Macia,
TOJTyYEeHHOTO TI0 CO3JIAHHOM TEXHOJIOTHH. YCTaHOBJIEHO, YTO BKIIFOUEHHE PELENTypy Kpema
BHHOTPAIHOIO MacJja B KOIMuecTse 5 % obecrieunBaeT BHICOKYHO CTAOUIIBHOCTB KUPOBOU (ha3bl 1
TO3BOJISIET YBETMUHUTE CPOK TOIHOCTH JI0 24 MECSIIEB.
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1. bpexanoB A.B, Pomanenko E.C., I'psuckux FO.C. IlprMeHeHne cTuMymsTOpoB pocrta
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MesKItyHapOIHOM Hay4HO - TIpakTU4decko KoHgepeHimu: «B3rmsin B Oynmymiee: Hayka u
TIpaKTHKA B 310Xy MiepeMeH. - r. HoBocuoupek; Omera Caiinc, 02.02.2025 1.

2. bpexanoB A.B,, bemmk E.B., I'psnckux J[.A. Texnomormsi momydeHusi Macia W3
BHHOIPAJHBIX CEMSH U UcclieioBaHue ero cocrasa / CO. Hayd. TpyoB MexryHapoaHOH Hay4uHO -
MPAKTHYECKOH  KOH(epeHMn. - DOBOMOIMsS coBpeMeHHOW Hayku: Yda, ADTEPHA,
15.04.2015r.,c.8 - 9.

3. Tlorebust A.A., Ckpobumreckuii B.Sl. PykoBomctBo mo BuHOrpamapctBy: r. CaHKT -
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HUHTEJUIEKTYAJIBHASA OITUMUW3ALIUSA 3AITPOCOB B PEJIALIUOHHBIX
BA3AX JIAHHBIX C UCIIOJIb30BAHUEM BOJIbIIUX SA3bIKOBBIX MO/JIEJIENA

AHHOTAIUS

AKTyaJIbHOCTb. TpamuimonHsle ontumuzatopsl B CYDBJ/l, ocHOBaHHbIE Ha MpaBuiax M
CTOMMOCTHBIX MOJIEJISIX, TIOKA3bIBAIOT OIPaHWYEHHYI S((EKTUBHOCTh Ha CIOKHBIX U
JIMHAMIYECKUX pabounx Harpyskax. Lleias. CrucremaTi3iupoBarh HarpaBieHyst mpuMeneHnst LLM
JUTSI MHTEJUISKTYaIbHOM ONTHMU3AIIMH 3a[IPOCOB B PEIIIIMOHHBIX 0a3ax JaHHbIX. MeTol. AHA3
OTEUECTBEHHBIX ¥ 3apyOekHbIX myOmmkampii 2025 - 2026 1r. PesyasTat. Meron kammOpoBKH
yBeperHoct AIRI orcenBaer 1o 90 % ommbounsx SQL - 3ampocos; mogxox LLM - PM na
OCHOBE CXOJICTBA ILIAHOB BBINOJHEHHs YCKOPSIET 3a1pockl B cpefHeM Ha 21 % 0e3 1000yueHnst
Mozermn; Oemumapk RedSQL BB 3HaumTenbHOe TaneHwe TouHoctH LLM  Ha
CIICIMANIM3UPOBAHHBIX JAHHBIX 110 CPaBHEHHMIO C OTKPHITHIME OeHUMapkami. BbIBOABI.
[epcniekTrBHBI THOPHUAHBIE MOIXO/BI, coueTaronme LLM ¢ TpaauiMoHHBIMU ONTHMH3ATOPaMU
CYB/I.

KumoueBsie cioBa
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INTELLIGENT QUERY OPTIMIZATION IN RELATIONAL DATABASES USING
LARGE LANGUAGE MODELS

Annotation
Relevance. Traditional rule - based and cost - based optimizers show limited effectiveness under
complex, dynamic workloads, which makes the use of large language models (LLMSs) relevant.
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Purpose. To systematize directions for applying LLMs to intelligent query optimization in
relational databases: SQL rewriting, execution plan generation and optimization, DBMS parameter
tuning, and performance diagnostics. Method. Analysis of Russian and foreign publications from
2025 - 2026. Result. The AIRI confidence calibration method filters out up to 90 % of erroneous
SQL queries; the LLM - PM approach based on execution plan similarity speeds up queries by an
average of 21 % without model retraining; the RedSQL benchmark revealed a significant drop in
LLM accuracy on domain - specific data compared to open benchmarks. Conclusions. Hybrid
approaches combining LLMs with traditional DBMS optimizers are a promising direction.

Keywords

query optimization, large language models, SQL, query rewriting, execution plan, DBMS
tuning, artificial intelligence, relational databases.

Beenenne

OnruMu3anyst 3aIpocoB Ha MPOTSDKCHUH JECSTIWICTUH SIBISETCS KPAeyrolbHBIM KaMHEM
cucreM ympasnenuss Oazamu naHHbiX (CYBJI), obecrieurBast 3()QeKTHBHOE BBINOIHCHHE
TOJIB30BATENECKHAX 3AlIPOCOB TIPH COXPAHEHHMM KOPPEKTHOCTH Pe3yJbTaToB. TpaauIMOHHBIC
HOAXO/IBI K ONTHMHU3ALMH ONUPAIOTCS HA IBPUCTHKH, OCHOBAHHBIE Ha TIPABUIIaX, U CTOMMOCTHBIC
ONTHUMHU3ATOPBI, UCTIONB3YIOLIHE CTATUCTHKY PACTIPEACIICHIS JAHHBIX TSt BBIOOpA ONTUMAITBHOTO
IiaHa BbIIONHEHHs. OJHAKO 3T METOJIbl IEMOHCTPHPYIOT OrpaHHYeHHYIO 3((EeKTHBHOCTD B
YCIIOBUSIX BBICOKOJIMHAMUYHBIX Pa0OYMX HArpy30K, CIIOXKHBIX MHOIOTAOJMYHBIX COCIUHEHHH M
OomplMX TpocTpaHcTB mowcka. C  mosiBieHHeM OoMblIMX  s3bIKOBBIX  Mopeneit  (LLM),
00y4eHHBIX Ha OOIIMPHBIX KOpITycax TEKCTa W KOJa, OTKPBIBAFOTCS HOBBIC BO3MOKHOCTH IS
HIEPEOCMBICIICHHS TTIO/IXO/IOB K ONTUMH3ALIHH 3alIPOCOB.

Mertoani AIRI ai1s1 noBbinenust Haaé:kHocTH resepauu SQL - 3anpocos

B 2025 romy wuccnemoBaremu MHucturyra HckycctBeHHOro wureiiekta AIRI w3yunnm
orpaHryeHust 0000IIAroIIeH CHOCOOHOCTH M OOHAPYKEHHS OLIMOOK B cucTeMax text - to - SQL Ha
ocaoBe LLM: 6bumn ripotectupoBanst Mosiein TS5, GPT - 4 u LLaMA 3 na 6enumapkax SPIDER
n EHRSQL, oxBatbiBaromux OOyl ¥ KIMHHYECKYIO MpeAMeTHbIe oonactu [2, 5]. CormacHo
OIyOJIMKOBaHHBIM  pe3ysibTataMm, Npu TeHepaird SQL - 3ampocoB  CHCTEMBI  JIOMYCKAIIH
3HAUUTEIBHYIO JIOJIEO OIIMOOK, OCOOCHHO B YCJOBHSIX CIIBUTA PACTIPEENICHHS JAHHBIX (TIEpEeHOC
MeXTy 0a3aMH JaHHBIX HITH KOMIIO3UIIHOHAIBHBIE 3a11pockl) [5, 6].

Jlnst perueHust 310i npodneMsl uccnenoBared AIRI npeyioKuam KOMOMHALIMIO BHEILIHETO
KITacCU(PUKATOPa M SHTPOIHMITHOMN OLIEHKH KaTHOPOBAaHHOCTH YBEPEHHOCTH MOJIEIIH: CEICKTHBHBIN
KIacCU(UKATOp C OMIMeH OTKasa OT OTBETa AHATMZHPYET PACMpPECNCHIE BEPOSTHOCTEH
BBIXOJTHBIX JaHHBIX, OMPE/EIIsis, HACKOJIBKO MOYKHO JIOBEPSITH CTEHEPHPOBAHHOMY 3ampocy [5, 6].
CornacHO COOOIICHHIO TPecC - CIyObI, COBMECTHOE NPHMEHEHHE JTHX METOJOB HO3BOJIIET
uneHtHGuImpoBath 10 90 % OmMMOOYHBIX 3alpOCOB W3 YHCIMBIIMXCA okono 30 %
HEKOPPEeKTHBIX Tenepanuii [2]. Ocoboe BHUMaHNE yIEUIOCh CITyJasM, KOTJa 3arpoc He MMeeT
OJIHO3HAYHOTO OTBeTa B 0a3e JAHHBIX - B TAKMX CUTYalMsIX MOJIEIN JEMOHCTPUPOBAIN
HanOOJIBLIYIO HEYBEPEHHOCTb, M TAaKHE 3alpochl OOHAPYKUBAIMCH YBEPEHHEE, YeM IPOCTO
HeKoppekTHbIe [5]. Pa3paboTka MOXKET HAiTH MpUMEHeHHe B 00NACTSIX, I7Ie KPUTHYECKH BaKHA
TOYHOCTH 00PaOOTKY JIAHHBIX, BKJIIOUYAs MEIMIMHCKHE MCCIEIOBAHUS 1 (PMHAHCOBYIO aHATUTUKY
[2].

BakHBIM BKJIAJIOM B Pa3BUTHE OLCHKH TAKUX CHUCTEM HA PYCCKOM S3BIKE CTAIO CO3/aHHE
crierman3upoBaHHoro 6eHumapka RedSQL, peur o xoropom moinér nHmwke. B Tabmme 1
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HPECTABICHBl OCHOBHBIC PE3yJIBTAThl PACCMOTPEHHBIX OTCYECTBEHHBIX M CBSI3AHHBIX C HUMHU
3apyOeXKHBIX pa3paboTOK.

Tabmma 1 - Pesymbrare! necnenoBanmii o npumenenrto LLM st pabotst ¢ CYB/]
Pa3padorka Cyusocrs OcHOBHBIE pe3yJIbTAThI

BHelnmii cenekTUBHBIHN

MeTon KamOpoBKH | KITacCU(UKATOp 1 SHTPOIHIHAS

BrisBnenue 10 90 % ommoox

yBepeHHoct LLM OLICHKA KaJTMOPOBAaHHOCTH JIs reneparn SQL
(AIRI) ¢wibTpampm ormmo0vHbX SQL - pat
3aIpOCOB
epuiii Doccuiicuii 3HauUTeIFHOE TTaZICHNE
P P . tounocty LLM no
Beramapk RedSQL CIIeIMATIM3APOBAHHBIA HAOOP COABHEHIIO ¢ OTKDLITRIMI
(AIRI/ MOTH) JTaHHBIX text - to - SQL w1 9 P ‘P
. aKaJeMUYECKUMU
HPEeIMETHBIX o0acTelt
OeHUIMapKaMK
B
LLM - PM (UuctuTyT CITOPHEIC [IPGCTABIICHIIA ‘YckopeHue 3arpocoB B

TUTaHOB BBITOJIHEHMS 3aIIPOCOB

crcTeM HH(POPMATHKH cpemaem Ha 21 % Ha

um. A.IL. EpmioBa CO Omjﬁ?;f()pg;oﬂ::? Ozm oerumapke JOB - CEB B
PAH,HI'TY) ﬁgﬂemﬂ v crcreme openGauss

Hcrounuk: cocTaBiieHO aBTopamu Ha OCHOBe [2 - 7.

Benumapk RedSQL m1st onenkn LLM B cnenuaim3upoBaHHBIX MPeIMEeTHBIX 00,1aCTAX

BaxubM BKiaJioM B pa3BuTue OLEHKH text - to - SQL cucteM Ha pycCKOM SI3bIKE SIBJISICTCS
co3manne Oenumapka RedSQL - mepBoro poccriickoro Crienpaan3upoBaHHOTO HAOOpa TaHHBIX
JUTsL OLIGHKH KauecTBa MpeoOpa3oBaHMs €CTECTBEHHO - SI3bIKOBBIX 3alpocoB B SQL B ycoBuUsIX
npeaMeTHoro casura [4]. beHumapk oxBartbiBaeT 9 TpenMETHBIX OONacTell ¢ BBICOKOM
OIEPALOHHON HArpy3KOH, BKIIFOUas 31PaBOOXPAHEHNE, ABUALIMIO 1 JIOTUCTHKY, U BKItouaeT 409
TILATEIBHO OTOOPAaHHBIX TAp €CTECTBEHHO - S3bIKOBBIX M SQL - 3ampocoB, OCHOBAaHHBIX Ha
peamcTHIHBIX cxemax 0a3 nmaHHbIX [4]. Onenka coBpemeHHbIX LLM Ha 3TOM OeHUMapke
BBISIBIJIA 3HAYMTENIBHOS CHIDKCHHE IMPOU3BOAUTENBHOCTU IO CPABHEHHIO C OOIIENOCTYIMHBIMU
aKaJieMHYeCKIMH OSHUMapKaMH, YTO MOATBEPIKIACT HEOOXOMMMOCTh Pa3pabOTKU IOIXOJIOB,
YUUTBIBAIONMX TPEMETHYIO crien(rKy; KioueBble ocobdeHHoctd RedSQL  Brimowaror
CIIeIMATM3HPOBAHHYIO TEPMHUHOJIOTHIO, CIIOKHBIE CTPYKTYPBI CXeM (B cperaeM 15,4 Tabmupt Ha
0a3y JIaHHBIX) ¥ MHOTOTAOIIYHbIE 3arPOCk! (B cpeaHeM 4,6 Tabmuib! Ha 3arpoc) [4].

OnTumMu3anus IIAHOB BBINOJHEHHsI HA OCHOBE BeKTOPHBIX npeacrasienuii (LLM -
PM)

Meron ontummszarmu SQL - 3ampocoB LLM - PM (LLM - based Plan Mapping),
paspaboranHbIii nccnenoBarensivu Mucruryta cicreM uapopmarrke uMm. A1, Eposa CO PAH
u  HoBocuOupckoro — rocyJapCTBEHHOrO — TEXHMYECKOTO — YHHBEPCUTETa,  MCIOJIbB3yeT
npeoOyyYeHHbIe BEKTOPHBIC MPEJICTABICHUS IUIAHOB  BBINOJHEHMS  3allPOCOB:  CHUCTEMa
CPaBHMBAET HOBBIM 3allpoc C paHee BBIIOJIHEHHBIMH M TOAOMpAeT HabOp IOJCKAa30K JUL
ONTHMH3aTOpa Ha OCHOBE CXOJCTBA OMIKANIIMX IUIAHOB, a JIErKas MPOBEPKA COIIACOBAHHOCTH
TIOATBEPXKIAET BBIOPAHHYIO TOJCKAa3Ky mepen mnpumeHenueM [7]. Taxod momxox mMo3BOisieT
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YIy4IlaTh TPOM3BOJUTEIBHOCTh OE3 JOTOJHUTEIBHOrO OOYYCHHsSI MOJIENH, HCIONB3YS JIMILb
3aMOPOYKEHHBIE SMOCUIMHIH IUIAHOB BBINTOJHEHHS, YTO CYIIECTBEHHO IENIeBIe U ObIcTpee
TeHepaliy IIAHOB KITU TIPABHJI MEPETHChIBAHMS HEOCpeICTBEHHO cpenictBamu LLM [7].

OKCHepUMEHTH! TIPOBOAMINCH Ha dTanoHHOM Habope maHHbIX JOB - CEB (Join Order
Benchmark u Cardinality Estimation Benchmark) B cucreme openGauss; mo pesyabratam
TECTUPOBAHMS METOJ] B CPEHEM IO3BOJIMJI COKPATUTh BPEMs! BBITIOJIHEHHS 3aIPOCOB PUMEPHO
Ha 21 % [7]. Pabora momyumia W3BECTHOCTH M B OTEYECTBEHHOM HAYYHO - TOIMYJISIPHOM
ocBemieHnn: 0 Heil coobOmmn I[lentp uckyccrBennoro wunteriekra MIY umenn M.B.
JlomMoHOCOBa, OTMETHB, YTO IIOAXOJA IMO3BOJISICT — yiyumiarth paboTy —cucTeMbl  0e3
JIOTIOJTHUATEIIHHOTO O0YUEHHSI CIISIUATI3UPOBAHHBIX MOJietei [3].

CpaBHHTEILHBII aHAJIN3 TOIX010B U NpuMeHeHue RAG J11si KOPIOPAaTHBHBIX JaHHBIX

B Ttabmmme 2 mpesacTaBieH CpaBHHTENBHBIM AHAIN3 PACCMOTPEHHBIX MomxonoB Kk LIM -
ONTHMH3ALMH 3aIIPOCOB, X IPESUMYILIECTB U OTPAHHYECHHUIH.

Tabmura 2 - CpaBHUTENBHBIN aHATH3 110/1X010B K LLM - ontumu3ariu 3armpocos

Tonxon penmymecrsa Orpannyenust
Otces 10 90 %
OIIMOOK. Tpebyer
Kasmbposka ’ pedy
MHHUMAJIbHbIC STAJIIOHHBIX JIAHHBIX
yBeperHocTi LLM
BBIYUCITUTEIIbHBIC U1 KaJIMOPOBKU
3aTpaThl
VYckopenue 6e3 3aBUCHUMOCTB OT
BekrophbIit nouck JIOOOY9eHNSI, Ka4yecTBa
IUIAHOB BBIIIOJHEHHS HCIIOJIB30BAHUE BEKTOPHBIX
HCTOPHUH 3aIIPOCOB TIpEICTaBIICHHI
OrpaHIYEHHBII
CretmanizupoBanHble | OlieHKa Ha peatbHbIX N
00BEM JIaHHBIX
OeHIMapKH MPeIMETHBIX 3a/[a4ax
(409 mpumepoB)
Tounblif mouck
RAG mia . KadgectBo oTBETA
PpeJIeBaHTHON
KOPIOPATHBHBIX 3aBHCHT OT BBIOOpA
nHpopmMarmu 0e3
JTAaHHBIX LLM u sHKOzEpOB
TriepeoOyUeHIS MOJISIN

HMcrounmk: cocrapieno apropamu 1o [1 - 7].

CmexHoe HarpaiieHne npuMeHeHnss LLM juist paboTel € JaHHBIMM - HCIIOJIB30BaHHE
texHonoruu Retrieval - Augmented Generation (RAG) mist co3manus MH(OPMAIMOHHO -
CIPaBOYHBIX CHCTEM Ha OCHOBE KOpIOpaTuBHBIX JaHHbIX. .B. AntonoB u 1O.B. Bpyrran
(TIckoBcKMit TOCYTapPCTBEHHBIN YHUBEPCHUTET) HCCIIEIOBATH d(hPeKTHBHOCTS prMeHeHnst RAG B
coyeraHnu ¢ pasnmmuyHbiMd LLM 11 moucka JOKYMEHTOB M IOMy4eHus MHQOpManuu B
KOPIOpPAaTHBHBIX HHPOPMALIMOHHBIX CHCTEMaX; B pab0OTe pacCMOTPEHBI BAPHAHThHI HCTIOJIB30BAHMUS
LLM B xopnopaTuBHBIX crucTeMax, apxurekTypa RAG u xapakTepHbIe MpoOIeMbl HHTETPAIH
LLM B RAG - cucremy [1]. ABTOpBI POBENN CpaBHEHHE HECKONbKUX KoHpurypamuii RAG -
LLM no arperpoBaHHOM METPHKE KauyeCcTBA M TOKA3aIM, YTO TPEUIOKEHHAs apXWUTEKTypa
obecrieunBaer 3((EKTUBHBII MOUCK JOKYMEHTOB M JIOCTAaBKY MH(OpPMAIMK B KOPIOPATHBHOM
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cpelie; B KaueCTBE HaIPaBJICHHUH JaIbHEHIIMX UCCIIeJoOBaHNH yKaszaHbl Oolee Oorarble TeXHUKH
pacmpeHust KOHTEKCTa M Iepexo/] K areHTHBIM apxuTekTypam LLM [1].

ITpoGJiema ceMaHTHUYECKOI KOPPEKTHOCTH

OmHolt M3 KmMoueBbIX mpobreM BHenpeHwst LLM B onTumu3aimro 3ampocoB  SBILSIETCS
o0ecreyeHne CeMaHTHYEeCKON KOPPEKTHOCTH - PE3YJIbTar BBIIOIHEHUS ONTUMH3HPOBAHHOIO
3ampoca JIOJDKEH COBMAIaTh C Pe3yNbTaTOM MCXOAHOro 3ampoca. B uccnenoBanmsix AIRI
MOTUEPKUBACTCSI, UTO JIKe TIPH BEICOKOM ypOBHE 00001meH s coBpeMeHHble LLM crankuBarorcst
C OIPaHMYCHMSIMU TCHEpAIM3AlMU B YCJIOBHSX CIIBUTA PACHPECNICHUS JAHHBIX, OCOOCHHO B
CIIeMATTM3UPOBAHHBIX cepax, Iie KPUTHIHA TOYHOCTS [5, 6]. MeTos kamOpoBKH YBEpEHHOCTH
Y BHEIIIHUI CeJIeKTUBHBIN KIIacCH(UKaTOp, peioxkeHHble nccnenoparersiMu AIRI, HarpasieHs!
Ha pelleHne MMEHHO 3TOit rpodiems! [5, 6].

3akinioueHue

[Tpumenerne OONMBIMX SBBIKOBBIX MOJICNEH JUTsI ONTHMFBAIMK 3alPOCOB B PEIISIIMOHHBIX
0a3ax JaHHBIX OTKPHIBACT HOBBIE BO3MOMKHOCTH VISl TIOBBILICHHS TPOM3BOJUTEIBHOCTH U
aBTOMATH3aLMH. PacCMOTPEHHbIE MCCIIEJOBAHNS AEMOHCTPUPYIOT 3HAYMMBIC PE3yJIbTaThl: METOJL
AIRI no3Bomster BesBIATE 10 90 % ommbounbix SQL - 3ampocos [2, 5, 6], momxox LLM - PM
YCKOpSIET BBIIOJIHEHHE 3aIpOCOB B cpeHeM Ha 21 % Ge3 nooOyueHunst mozen [3, 7], a co3nanue
Oeramapka RedSQL 3aksmanpiBaeT OCHOBY U1 CHCTeMHO#M orfeHKH LLM B crienpan3ipoBaHHBIX
npenMeTHbIx obnactsax [4]. Ipumenenne RAG u1si KOPHOPATHBHBIX JAHHBIX JIOMOJIHSET JTH
HanpaBJieHusI, 00eCTIeYrBasi TOYHbIN JIOCTYII K BHYTpeHHeH HH(pOpMAaIK opranu3armii [1].

KimoueBsivu ipoGriemMamy BHEIPEHHST OCTAIOTCST 00eCTIedeHNne CeMaHTHIECKOH KOPPEKTHOCTH,
unrerpaiws ¢ cymecrBytomvu CYB/] n amanraims k npenversoit crietpduke. JanbHeiime
HCCIIe/IOBaHMSL JIOJDKHBI ObITh HAIpaBJIeHbl Ha pa3paboTKy MeTonoB Bepudukarmu LLM -
TIpeoOpa3oBaHmi, CO3aHNE OTPACNeBBIX CTaHAPTOB /1t LLM - onTnMm3aTopoB u mepexon K
THOPUAHBIM M areHTHBIM apXUTEKTypam, codetaronmM LLM ¢ TpaauIMoHHBIMH MeXaHM3MaMHt
CYB/.
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HUPPOBASI CUCTEMA OBPAIIEHUS C TBEPABIMH KOMMYHAJIbHBIMHA
OTXOJIAMH: TEOPETUYECKHWA ACIIEKT

AHHOTAaIMA

B cratee paccMaTpuBarOTCSI TEOPETHYECKHE OCHOBBI TIOCTPOCHHSI LH(POBOI CHCTEMEI
obpartieHust ¢ TBepabMH KOMMYyHaTbHbIME OTXOiaMu (TKO). TIpoaHami3upoBaHa SBOJFOIHSE
HOAXOOB K yIpaBleHHIO orxojamu. OmpereneHa apxuTekTypa Lu(poBoi IiardopMsl
OGocHOBaHa POb LU(POBBIX JBOMHUKOB MH(PACTPYKTYpbl M TEXHOJNOIHMH PACIIPEIENEHHBIX
peecTpoB B 0OECHIEUEHUH HPOCIIEKUBAEMOCTH OTOKOB 0TX0/10B. CHOpMYIUPOBAHBI IPUHIIIIBL
TexHOC(epHOH 6e30I1aCHOCTU PUMEHUTEBHO K U(POBU3ALIMY JAHHOH OTPacIIiL.
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DIGITAL SYSTEM FOR SOLID WASTE MANAGEMENT:
THEORETICAL ASPECT

Annotation

The article examines the theoretical foundations for building a digital system for municipal solid
waste (MSW) management. The evolution of approaches to waste management is analyzed. The
architecture of the digital platform is defined. The role of infrastructure digital twins and distributed
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Keywords Municipal solid waste (MSW) management, digital platform, circular economy,
waste traceability, systems approach, technosphere safety, digital twin.

Ipobnemarnka oOpaleHus ¢ TBEPIbIME KOMMYHAIBHBIMU OTXO/IAMH TIEpelia U3 CAHUTAPHO -
TUTHEHHYECKON IUIOCKOCTH B paspsill CTPATErHYeCKHX 3a1ad HAIMOHAIGHOH Oe30MacHOCTH U
YCTOHUMBOTO PasBUTHS. TpaaiIMOHHAs MapajyurMa JEeMOHCTPHPYET CBOIO HECOCTOSTEIBHOCTH
TMIepe/l JIMIOM TIePETONHEHHs MOJIMIOHOB M UCTOLICHUS TIPUPOAHBIX pecypcoB. [lepexon k
SKOHOMHMKE 3aMKHYTOrO LMKJIA TpeOyer He IIPOCTO CTPOMTENBCTBA MYCOPOCOPTHPOBOYHBIX
KOMIUIEKCOB, a (DyHIAMEHTAIBHON IICpPECTPOIKH BCEH JIOTMKH YHPABJICHHS MaTepUAILHBIMU
TTOTOKaMH.

CoBpeMeHHBIE BBI3OBEI B cepe OKOJIOTMM W ypOaHM3amMu TPeOYIOT —BHEIPEHUS
WMHHOBAIIMOHHBIX TOZIXOZIOB K YIIPAaBICHHIO TBEPAbIMH KoMMyHaIbHbIMH otxomamu (TKO). B
yCIoBUsIX U(MPOBOM TpaHC(HOpMAIMK TOCYJaPCTBEHHOIO YIPABICHHUST OCOOYIO0 aKTyaIbHOCTD
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NpHOOPETAloT  TEXHOJNOTWH, MO3BOJLIOLIME  ONTHMHU3MPOBaTh  COOp,  TPAHCIIOPTHPOBKY,
nepepaboTKy M yTWIM3ALMIO OTXOHOB. IIprMeHeHre cOBpeMEHHbBIX LU(POBBIX MHCTPYMEHTOB
CMOCOOHO MOBBICHTB A()PEKTUBHOCTH FOCYIAPCTBEHHOTO yIpaBiieHus B cepe odparternst ¢ TKO
[4].

CoBpeMeHHast crcteMa OOpalieHHss C TBEpAbIMH KOMMYHaIbHBIME oTxomamu  (TKO)
Oasupyercss Ha MEpapXuH TPUOPUTETOB, 3aKPCIUICHHOW B 3aKOHOIATEBCTBE POCCHIACKOM
Dezepatuu ¥ MEXIYHAPOIHbIX J0KyMeHTax [1].

IudpoBuzanys BHICTYIIAET HE KaK BCIIOMOTATE/IbHbIl MHCTPYMEHT aBTOMATH3aLMK YdeTa, a
KaK CHUCTEMOOOPasyIoIMii (hakTop, CIOCOOHBII CBS3aTh Pa3pO3HEHHBIX YYACTHUKOB IpoLiecca B
€/IMHBII KOHTYp 00paTHOM CBSI3HL.

OCHOBHOW 11€JTbI0  IIM(POBU3ALIMK  AKOJIOTMYECKUX TEXHOJIOTHI SIBISIeTCSl  0OeCIIeUeHHe
9KOJIOTUIECKOH 0€30MacCHOCTH CTPAHbI U HaceseHusT. /laHHOe HanpaBIieHre HAXOIUT OTPAYKEHHE B
ct. 42 Koncruryimu PO, rapaHTupyromieii KaxIoMy MpaBo Ha ONArONpHATHYO OKPYKAOILYO
cpely, a TaKKe MIOCTOBEPHYIO HH(pOpMAIMIO O ee cocTosHuH [3]. BakHBIM acrieKkTom
IM(POBU3ALIII SKOJOTHH SBICTCS ©¢ COOTBETCTBHE MPHUHITUIIAM, M3JIOXKEHHBIM B KoHCTHTYIINM
PO [2].

Llenpto Hactosmied pabOTbl  SIBISIETCS  TEOPETUUYECKOE OOOCHOBAHME — apXUTEKTYPbI
KOMILIEKCHOH 1mpoBoii cuctembl obpamenuss ¢ TKO ¢ mo3uimii CHCTEMHOro aHaim3a U
TexHOC(hepHOI OE30MacHOCTH.

Ucroprueckn ympaBneHne OTXOJAMH DPa3BUBAJIOCh MO AKCTEHCHBHOMY IyTH. JlnnelHas
MOZIeNb  TIpeioNiaraja OeCKOHEYHOE pacIliMpeHre IUIOMaiedl TOMMIOHHOTO 3aXOpPOHEHHSL.
TexuochepHast 6€30IaCHOCTb B 3TOH TapajirMe CBOAMIACH K MUHUMH3AIIHH JIOKATBHBIX PHCKOB:
IPEIOTBPALICHUIO  CAMOBO3IOPAHUSl ~ CBAIOK, KOHTPOMIO  (DWIbTpaTa M CHIDKCHHIO
SIUIEMUOJIOTUYIECKHUX YIPO3.

CoBpeMEHHBI CHCTEMHBI MOIXON JHUKTYeT HEOOXOOUMOCTb MEpexofa K HEIMHEHHBIM,
mukmyeckum mozessiM. Obparenne ¢ TKO nepectaer ObiTh n3ommpoBanHo otpacibio XKKX u
CTAHOBMTCS 4YacThlO IVIOOAIBHOW MPOMBIIUICHHOH 3KocucteMbl.  [{udpoBas —cucrema
TpaHCHOPMHPYET STOT MPOIIECC B KHOSPPU3UUCCKYIO CUCTEMY, TIie (PH3MUUECKHE TTOTOKH Mycopa
HEpa3pbIBHO CBS3aHBI C IIM(POBBIMU MOTOKAMH JIAHHBIX O HX Macce, COCTaBe, IPOUCXOXKICHHAN 1
CTOUMOCTH.

CucTemHbIil [OAXOZ IO3BOJSAET JAEKOMIIO3UPOBATb CIOKHYIO CTPYKTYpy LU(POBOro
oOpalleHus ¢ 0TXOJaMU Ha 4eTbIpe YpoBH: (puc. 1).

Bblciieit popMoii peani3aliy CHCTEMHOTO OIX0/1A SIBIIETCS CO3/1aHue LU(POBOTO ABOIHUKA
TEPPUTOPHATBEHON CXEMBbl OOpAIICHHs ¢ OTXOJAMU: JUHAMHMYECKas MaTeMaTHdecKas MOJIEIb
peruoHa.

B BupTyansHyIo cpemy 3arpyKaroTcs: TeKymuast Tororpadus MECTHOCTH, peabHasi CKOPOCTh
3aI0JTHEHNsT KOHTEHHEPHBIX IUIOIIAI0K M TIONHIOHOB, TPa(yK TUIAHOBO - MPEIYTIPEIUTENBHBIX
PEMOHTOB TEXHUKH, IPOrHO3 [10TOMIbL.

CucTema 103BOJISET NPOBOAUTEL CTPECC - TECTHI U MEPEBOAUT YIpaBIeHUE OE30IIaCHOCTBIO U3
PEAKTUBHOI'O PEKMMA B IIPOAKTUBHBIH.

Buenpenne 1uppoBbIX CUCTEM HMOPOKIACT CHEHM(pUUECKUE YTPOo3bl, KOTOpble HEOOXOOUMO
YUUTBIBATh Ha HTalle NPOEKTHPOBAHUS: KUOEPYCTOIUMBOCTb KPUTHUECKOH HMH(PACTPYKTYpBI,
IEJIOCTHOCTb JAHHBIX, AITOPUTMHYECKYIO IIPEAB3ATOCTD, OTKA30yCTONUMBOCTb.
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YpoBHH

Vposens 1. AnnapatHblit
(c6op HaHHBIX)

YMHBIC KOHTEHHEPBI,
MHTEJIEKTyaJIbHbIE BECOBBIE
KOMILIEKChI, DOPTOBAs TeleMaTHKa
CINCUTEXHUKHA

Vposens 2. CereBoii
(mepe/aya u arperarys JaHHbIX)

Obecniedenne GecriepeboiHoi
CBSI3H MEKILY OOBEKTAMH

Vposens 3. ITnarpopmMeHHBIIT
(TIpeBpalieHne ChIPbIX JaHHBIX B
YIpaBIeHYECKUE PEIIEHHMs)

HpeﬂﬂKTHBHaﬂ aHaJIUTUKa,
MTUMHU3AIMOHHOEC MOJACIUPOBAHHUE,|
KOMIILIOTEPHOE 3pEHUE

VYposens 4.
MHcTuTYIMOHATBHBIN
(unTepdeiicsl B3auMOIeHCTBHS)

TopTan, muaHbIil KabuHeT
PErHOHAJIBHOTO ONepaTopa,
TIPUJIOKEHUE [UTA TpaKIaH

Pucynok 1. Apxutekrypa 1udpoBoii cuctems ooparienus ¢ TKO

Paccmotpenwe 1mdposoit cuctemsr obparierust ¢ TKO B TeopeTHieckoM acrieKTe MoKa3biBaer,
YTO OHA MPEACTaBISIT COOOW CIIOXHBIA COILMOTEXHHYECKHi opranm3M. Ee sddexTnBHOCTD
OIpEJIEIIACTCS HE KOJIMYECTBOM YCTAHOBJICHHBIX YMHBIX KOHTEHHEPOB, a KayeCTBOM CBSI3CH
MEXTy HUMH.

JlanbHelye wWccieioBaHrsl JIOJDKHBI OBITh HalpaBiieHbl Ha pa3pabOTKy SKOHOMHKO -
MaTEeMaTUYECKUX MOJENEH OKYNAaeMOCTU TAKUX CHCTEM JUI1 PETMOHOB C HU3KOM IUIOTHOCTBIO
HACEJICHMs ¥ CTAaHIAPTH3ALIHIO POTOKOJIOB OOMEHA TAHHBIMU MEXK/Ty YaCTHBIMHU OIIePaTOPaMU.
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nvern MLU. ITnarosa
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OB30P ABTOMATH3ALIMU ITPOLIECCA ITPOMBIIILJIEHHOM 3AKAJIKH
PEXYIIEIO HHCTPYMEHTA

AHHOTAIMS: B pabOTe MPE/CTABICHBI OCHOBHBIC JTAIlbl TEPMUUECCKONH 00pPaOOTKH PEXKYIIEro
WHCTPYMEHTa W3 OBICTpOpeXyIleld W TBEpAOCIUIABHON cramy. OmnmcaHa CTPYKTypHas cxema
TPOLIECCa 3aKAIKHM, OCHOBHBIC CTA/IMM TEXHOJOTMYECKOrO IMKJIA M IMyTH MX MOJCPHH3AIH.
Orpe/ienieHbl TPEH/IbI Pa3BUTHSL OTPACIH TEPMUUESCKOrO TIPOM3BOICTBA HA MAIIMHOCTPOHTEIIBHBIX
npennpustusx Poccun.

KioueBble cI0Ba: aBTOMATH3alMs, TepMHYECKas 00pa0oTKa, 3aKajka, PeKyLIUd
HMHCTPYMEHT, OBICTPOPEIKYIIIAst CTallb, [1€4Yb COMPOTUBIICHHSI.

Pa3Butre NMPOMBIIIICHHOTO MPOW3BOACTBA PEKYILIETO HHCTPYMEHTa COMPOBOXKAACTCS BCE
Oosee IMIMPOKMM IIPMMEHEHHEM AaBTOMATH3MPOBAHHBIX CHCTEM YIPABJICHHS TEPMHYECKUMH
mporieccaMi. TakkuM 00pa3oM, Tieper HEKEHepaMH IO aBTOMAaTH3alMyl CTAaBHTCS 3aiada
pa3paboTaTh TaKyl0 CHCTEMY KOHTpPOJS M YIPaBICHHS IPOLECCOM 3aKaJKH, KOTOpas Obl
HpeJIocTaBIa HEOOXOMMBII 00BEM HH(POPMALUN O TEMIIEPATYPHBIX MOJISAX B [IEUH U B U3/IEINH,
MO3BOJISUIA  ONEPATHBHO AaHAM3UPOBATh PEKAMBI M TNPHHHAMATH PEIICHHUs, OOecIieunBast
MAaKCUMAIIbHYIO CTa0MIIBHOCTB M TIOBTOPSIEMOCTB PE3YJIBTATOB TEPMUYECKOH 00pabOTKH.

ABTOMATH3aLMS  TEXHOJIOTMYECKOTO — IPOLECCa  3AKAIKM — PEKYLIEro  HMHCTPyMEHTa
TIpeyCMaTpUBaeT  KOMIUIEKCHOE  pEIIeHHe TI0  COBEpPIICHCTBOBAHMIO  IIPOM3BOJICTBA,
HANpPaBJIEHHOE Ha YMEHbILEHHE 3aTpar TPY/OBBIX M TOIUIMBHO - SHEPreTUHYECKHX PECYpCOB,
CHIDKEeHHE Opaka M MOBBILIIEHHE KauyecTBa FOTOBOH MPOYKIINH.

Esxeromubiii 00BEM TPOU3BOJICTBA PEXKYIIET0 MHCTPYMEHTa B POCCHM COCTaBISIET ThHICSYH
TOHH, M TPeOOBAHMS K €ro KauyecTBy HEINPEPhIBHO Y)KecTO4atoTcs. OTKIOHEHHE TeMIeparyphbl
3aKanky Ha £5°C MOXKET NMPUBECTH K M3MEHEHHIo TBEpAocTH Ha 23 emunnipl HRC n cHmkeHuro
CTOMKOCTH MHCTpyMeHTa B 1,5-2 pa3a. OCHOBHBIMH TIOTPEOUTEISIMI TEPMITIECKH 00pabOTaHHOTO
MHCTPYMEHTa  SIBISIOTCS  CTAHKOCTPOMTEINIbHBIC, ABTOMOOWIBHBIE U ABHACTPOMTEIIBHBIC
HPEIPHATHSL

Ha MaIIMHOCTPOMTENBHBIX 3aBOJAX 3aKajka pEXKYIIEro MHCTPYMEHTa 4alle BCEro
HPOU3BOIMTCA B KaMEPHBIX AJIEKTPUYECKMX Ie4aX CONPOTHMBIEHHMS WWIM B YCTAHOBKax
WHIYKIIMOHHOT0 Harpesa. Harpes jo temrieparypsi 3akanku (1180—1220°C st GpIcTpoperKymx

22



CTajieil)  ocyllecTBISIeTCs B KOHTpoiupyeMmoil — atMocdepe Uil NPENOTBpALLCHHS
00e3yIIepoKUBaHusl MOBEPXHOCTH. Bblnepkka mpy Temiieparype HeoOXoauMma Uil MONHOTO
PACTBOPEHMS KapOUIOB ¥ TOMOTCHH3ALMH ayCTEHNTa, YTO 00ECIICUNBACT BBICOKYIO TBEPAOCTD U
W3HOCOCTOMKOCTh TIocTe 3akaikd. OXJakneHne B MACISHOW cpele C MpUHYIUTEIHHOH
LPKYJSIAEH TIO3BOJISIET TOJYYHTh CTPYKTYPY MapTeHCHTa ¢ TpeOyeMBbIMH MEXaHWYECKUMH
cBoiictBamu. sl MHCTpyMeHTa W3 TBEPABIX CIUIABOB MPHMEHSIOTCS CICIMAbHBIE PEKAMBI
3aKaJIKHU C OXJIAXKICHUEM B BO3YLIHOM CPE/IC HIIH B COJISTHBIX BAaHHAX.

Pexymmii nHCTpyMeHT u3 ObIcTpopexyleil cramu (cBépna, (pe3bl, METUUKY, Pa3BEPTKHU)
MPEJICTABIISIET COOOM CIIOMKHBIM TEXHOIOIMUYECKHI OOBEKT, KAYeCTBO KOTOPOTO OIPE/ICIISIETCS He
TOJIBKO TEOMETPHEH, HO M CTPYKTYPOH MeTalia rnocie TepMudeckoi 0opadotku. Hanbomnee yacto
NPUMEHSTIOTCSL cTai Mapok PO6MS, P18, P9, nerupoBaHHBIC BOJb(paMOM, MOIHOACHOM,
BaHAMEM U XPOMOM. TBEPIOCTh TIOCIE 3aKAKU JIOJDKHA cocTarisaTh 62—66 HRC, a riyOuHa
00€3yTIIepOKEHHOTO CIIOS He JIODKHA TpeBbimath 0,1 MM.

TBEpHOCTh MHCTPYMEHTA MOKA3bIBAET CIOCOOHOCTH MaTepHasa CONPOTUBIISATHCS IIACTHYECKON
nedopmanyl U onpesensier ero pexyime cBoiictea. KoHTposb TBEPAOCTH OCYILECTBISIETCS Ha
npubope Poxsemna (HRC) nmm Buxkepca (HV). Ioebimenue teépaoctu cbime 66 HRC moxker
MPUBECTH K XPYNKOCTH M ckonam, a roHmwkenne 10 60 HRC — k ObicTpoMy 3aTyIuieHHo
PEKYIIHX KPOMOK.

[To Ty mpuMeHsieMoro 00OpYyIOBaHWS TepMHYeckas 00paboTka PeKyIIero WHCTpyMeEHTa
JIENATCST Ha TPYIIIIBL:

3akanka B KaMEpPHBIX ITIeYaX COIMPOTHBICHHS — HAMOOJee PaCIpOCTPAHEHHBIA METOJ UL
MHCTpyMeHTa 13 ObIcTpopesxyiie cramu (temneparypa 1180-1220°C, Bbineprkka | MuH Ha 1 MM
CeUCHHS);

3aKaiKa B CONSIHBIX BaHHAX — MPUMEHSETCS JUT MHCTPYMEHTA CIIOKHOH (hOpMBI (BBICOKAST
CKOPOCTb HArpeBa, MUHUMAIBHOE 00€3yTIePOKHBAHHE);

Wunyximonnas 3akanka (TBY) — wucmons3yercss s MOBEPXHOCTHOM 3aKaTKU KPYITHOTO
HMHCTPYMEHTA;

BakyymHast 3akajika — Jist ”HCTpyMEHTa U3 TBEPABIX CILIABOB M MPELIM3HOHHbIX W3/ICIHH.

ITpou3BOACTBO 3aKATIEHHOTO PEXKYILETrO HHCTPYMEHTA JAEIUTCS HA YETHIPE CTA[UU: IOTOTOBKA
MHCTpyMEHTA (OYKMCTKa OT Maclia M 3arpsi3HeHHUH, YKITa/ika Ha TEPMOCTOUKHUE TOJIIOHBI), HATPEB B
3akayioyHor meun (o Temneparypbl  1180-1220°C), oxumakaeHHe B MacisiHOM Oake ¢
NPUHYMTETILHON  [IUPKYJSIACH, KOHTPOIb TBEPAOCTH M MHKPOCTPYKTYPBI  (BBIOOPOUHBIH
KOHTPOJIb Ha TBEPAOMEpE 1 METaIIOrpadhiuecKoM MUKPOCKOIIE).

MHcTpyMeHT mocTymaeT ¢ MeXaHWJecKOro ydacTka Ha cToi 3arpysku (mo3. 1, puc. 1), Tie
OIIepaTop YKJIAIBIBAET €ro Ha TEPMOCTOHKHE MOAIOHBL. [10IOHbBI ¢ MHCTPYMEHTOM (103. 2, puC.
1) ¢ MOMOIIBIO pOJNbraHra WM TOJKATENs 3arpyKaroTcsi B KAMEPHYIO SJIEKTPUYECKYIO Ieub
corporuBieHus (1o3. 3, puc. 1). B meun ocyiuecTBiseTcs HarpeB 10 TEMIIEpPATYphl 3aKaJKH
(1180-1220°C). Temmneparypa KOHTpOIHpYeETCst TepMoriapamu (1103. 4, puc. 1), yCTaHOBJICHHBIME
B HECKOJIBKHX 30HAX IIEYH.

IMocrne HarpeBa ¥ BBIIEP)KKH TIPH TEMIIEPAType MOMIOH C MHCTPYMEHTOM aBTOMATHYECKH
BBITAJIKMBACTCSL U3 TIEUM M C MOMOIIBIO 3axBaTa (I03. 5, puc. 1) morpyxaercs B MacisHbINA
3aKajo4Hbll Oak (1o3. 6, puc. 1) ¢ MHTEHCHMBHOM IMPKYISIMEN Macia i paBHOMEPHOIO
oxyaknenns. OxnmaxaeHne B Macie mporcxomut a0 Temmeparypsl 100-150°C, mocne wero
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HWHCTPYMEHT U3BJIEKACTCSI M OTIPABISIETCS] HA OTIYCK (JIOMONHUTENBHBIN HarpeB 10 560—580°C
JUTSI CHSITUST HANPSDKEHHH ¥ TTOBBIIIICHUST BS3KOCTH).

Tlocrne otmycka HHCTPYMEHT MPOXOJUT KOHTPOJIb TBEPAOCTH Ha TBEpAOMepe (1103. 7, puc. 1) n
KOHTPOITh MHUKPOCTPYKTYPBI Ha MeTautorpaddeckoM MHUKpockorie (1mo3. 8, puc. 1). T'otoBbrit
WHCTPYMEHT YIIaKOBBIBAETCSI M OTIIPABIISIETCSI HA CKITA.

Puc. 1. TexHonornyeckas cxema 3aKaJIKi PeXyYILEro HHCTPYMEHTa
B 9JIEKTPUYECKOH MeUH COMPOTUBIICHHSL.

JUtst Toro 9TOOBI TEXHOJOTHYECKHIT TMpoIecc 3aKalK{ IMPOTEeKal B PaMKaX perIaMeHTa, U
BBIITYCKAeMBIif HHCTPYMEHT COOTBETCTBOBANI TPeOyeMBIM MOKa3aTelsM KadecTsa (TBEPIOCT 62—
66 HRC, miybuna oOe3yriepokeHHOro cios He Oonmee 0,1 MM) mpu 3amaHHOM 00BEME
HPOM3BOJICTBA, HEOOXOAMMO OCHACTUTH JIMHMIO CPEACTBAMU aBTOMATH3ALMH, OTBCYAMONIIMU
COBPEMEHHBIM TPEOOBAHMSM.

Bri6op mapamerpoB, MOUICKAIIX KOHTPOJIF0, 00CCIICYMBACT MOTyUYCHHE Hanboee TOMHOM
M3MEPUTENIBHON  MH(OPMALMK O TCXHOJIOTMYECKOM IIPOLIECCe M O  PeXHUMAX —PabOThI
000pyI0BaHWS.
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I'maBHOW 3amadeil mpu pa3pabOTKe CHUCTEMBI YIPABJICHHWs SIBISETCS BBIOOP IMapaMeTpoB,
YYaCTBYIOIVX B YIIPABJICHHH, TEX APAMETPOB, KOTOPBIE HyXKHO KOHTPOIHPOBATE, PEIyJIMPOBATH,
AQHAIMZUPYS U3MEHEHHS 3HAYEHHUH, [0 KOTOPHIM MOXKHO OIPEJIENHTh TPeIaBapuiHOEe COCTOSIHUE
TEXHOJIOTHYECKOr0 OOBEKTA.

ITepeunciensl mapaMeTpsl, TOVIEKAIIE KOHTPOIO M YIIPABJICHUIO NIPH 3aKaJIKe PEXKYIIEro
HHCTPYMEHTA.

Tewmrieparypa B paboueii 30He meun. [JaHHBIT mapameTp HeoOXOIMMO KOHTPOJMPOBATH IS
o0ecTieyeHrsI 3aJaHHOTO TEeMIIEPATYPHOTO PEKUMa 3aKaJIK{, OT KOTOPOTO 3aBUCST TBEPIAOCTH U
CTPYKTYpa HHCTPYMEHTA.

Bpemst BBIIEp)KKH TIpH  TeMmIleparype 3aKkaikd. IlapamMerp TOUISKUT KOHTPOIIO |
ABTOMATHUIECKOMY PETyJIMPOBAaHHIO ST OOECHeYeHHsI IIOJNHOTO MpOTpeBa HHCIPYMEHTa MU
3aBepiIeHNs (pa3OBbIX PEBPALICHHIL.

CKOpoCTh OXJIKIEHHsI B MacisiHoM Oake. ITapamerp HODKEH KOHTPOJIMPOBATHCS IS
NPEIOTBPAIICHNUS HETIOTHOH 3aKaJIKU M 00pPa30BAHHS TPEILHH.

Temneparypa Macia B 3akajgoyHoM Oake. [lapamerp ciemyer KOHTPOJIMPOBATH ISt
obecrieueHns1 CTaOMILHON OXJIKTAOIIeH CIIOCOOHOCTH Macia (ONTHMAIBHBIA auanason 40—
60°C).

Pacxon 3aumrHoll atMocdeps! (a3or, sHHOTEpMUYEcKHil ra3). KoHTpois HeoOXoaum st
TPEOTBPAILICHUST 00€3YTIIePOKUBAHNS [IOBEPXHOCTH HHCTPYMEHTA.

ABTOMaTH3aIMA 3aKIKH PEXYILEro MHCTPYMEHTa JaT BO3MOMKHOCTB YCOBEpIICHCTBOBATH
TEXHUKO - OSKOHOMMYECKHE XapaKTEpPUCTHKH TEXHOJIOTMYECKOTO IPOLIeCca: YBEIUYNTh
TIPOV3BOAUTEIILHOCT, HCKITIOUHTH YeNIOBEUECKHH (hakTop, YMEHBIIUTE SHEPro3aTpaThl U CHU3UTH
JIOITHO Opaka.

CIIMCOK JINTEPATYPBI:
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AHHOTAIMA

B CTaThe  paccMarTpuBaeTcss  TpaHCOpMAIMS  SIFCTEMOJIOTHYECKOTO  CTaryca
SKCHEPHMEHTAITBHON HAYKH TIOJ] BIMSHAEM TEXHOJIOTHI MCKYCCTBEHHOTO MHTEIUIEKTa F METOIIOB
BBIUKCIIUTENIFHOTO MOJIC/IUPOBAHMSL. AHAIM3UPYIOTCS MEXaHM3Mbl BEpUPUKAIMKM 3HAHUK B
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YCIIOBHSIX, KOTZIA KJIACCUYECKMH (PU3MYECKMI OSKCIICPUMEHT JIOTONHSACTCS WM 3aMEIaeTCs
poBbIMH  cuMyIEmsiMU.  [Toka3aHo, 4TO LM(POBH3AIMS HCCIIEIOBATENBCKIX IPOLIECCOB
MIOPOKIACT HHCTUTYLIMOHATIGHBIE CIIBUTH, TPEOYIOLIHE IEPECMOTpa TTOIXOI0B K PEryJIHPOBAHUIO
HAY4HOH JESITENTbHOCTH.

Kiiouessie ciioBa

ANTopuTMBIL, MOJIEINH, KOJI, MOIITHOCTH, BOCIIPOU3BOIMMOCTb, LIM(POBH3ALIUSL.

CoBpeMEHHOE HAyYHOE T[O3HAHME IMEPeKUBACT (YHIAMEHTAIbHBIA CIBUT, 3aXBATOM
1(POBBIX TEXHOJIOTHII BCEX ITAIOB MCCIIE0BATENBCKOTO Hporiecca. Ecim paHee sKCIepuMeHT
HalpaBjIcH Ha M3yUCHUE SIBJICHUI B KOHTPOJIMPYEMBIX YCIOBUSX, TO CETOHS BBIUUCIUTEILHBIC
METO/Ibl, TEXHOJIOTHHU OOJBIINX JAHHBIX M aITOPUTMbI MALIMHHOTO OOYYEHHUs PACIIMPSIOT €ro.
YcKopeHre HaydHO - TEXHHYECKOTO IIPOrpecca M POCT CIOKHOCTH HCCIETYeMbIX OOBEKTOB
JIENIAI0T HEBO3MOXKHBIM IPOBEJICHHE «UHCTOr0» (DM3MYECKOro KCIIEPUMEHTA B psijie 00JIacTei.
Ha cmeny emy npuxomuT «3KCIEPUMEHT B KOJIE» — BBIMUCIUTENBHBIN SKCIIEPUMEHT, KOTOPBIH
BCC 4allle BBICTYNAET HE BCIIOMOTATENbHBIM, @ CAaMOCTOSITEIIBHBIM HHCTPYMEHTOM TIOJYYCHHUS
HOBOro 3HaHWS. OHAKO 1TO MOPOXKIAET CIOKHBIE BOIPOCHI O MEXaHM3MaX BepH(UKAINH,
KPUTEPHSX JOCTOBEPHOCTH M I'PAHMIIAX HMPUMEHUMOCTH TOTy4aeMbIX Pe3yJIbTaToB. MammHHOe
00yueHne Mo3BOJISIET HE MPOCTO 00pabaThIBaTh IAHHbIE, HO M TeHEPUPOBATh THIIOTE3bI, BBIBIIATH
HEOYEBH/IHBIC ~KOPPEJSLMM W TIpeylaraTb  OOBSCHUTENBHBIC  MOJENH,  HEJOCTYITHBIC
YesloBeUeCkoMy  BocmpusAThio [1]. DTO cMemaeT axkueHT C IOATBEPXKICHUS 3apaHee
c(hOpMYIIMPOBAaHHOI THIOTE3bl HA «HCCIICNOBAHUE JAHHBIX», IJIe 3HAHHME W3BIICKACTCS W3
MAacCHBOB MH(OPMALMK IIyTeM aTOPUTMHYECKO 00paboTku. KiroueBbIM MeXaHH3MOM
TpaHCc(OPMALN CTAHOBUTCS TIEPEXO OT «PEATBHOI0» SKCIEPHMEHTA K «BUPTYaTBHOMY HIIH
«TUOpPUIHOMY». BBIMMCIMTENBHBIA  OKCIIEPHUMEHT, pEaln3yeMblii Ha CYNEpPKOMIIBIOTEpax,
MO3BOJISIET MOJIEIMPOBATH TIPOLIECCHI, HENOCTYNHbIE JuId npsmoro HabmopeHus [2]. Takoe
MO/JIC/IMPOBAHHE BKJIIOYACT TPU ATala: IOCTPOSHHE MaTeMaTH4ecKOM MOzeNH, paspaboTka
YUCIIEHHOTO ITOPUTMA M MHTEPIpETals pe3yibTatoB. [Ipobrema 3akimodacTes B TOM, YTO
KaKIBIH M3 JTHX JTalloB COIAEPIXKUT PUCK CHCTEMATHUYECKUX OIIMOOK, KOTOPBIE B (BH3HUECKOM
9KCMEPUMEHTE KOHTPOJIMPYIOTCS NHAYE.

Oco0yt0 CII0XKHOCTb IIPEJICTABISACT BEepU(DHKALMA BBIMUCIUTEIBHBIX 3KCIEPUMEHTOB. B
1(pPOBOI cpezie BOCIIPOM3BOAMMOCTh TPEOYET He TOJIBKO JIOCTYTIA K UCXO/IHBIM JIAHHBIM, HO U K
KOJLy, CpeJie BBIIOJIIHEHHUS 1 TIapaMeTpaM MOJISTIMPOBAHHSL, YTO JaJIeKO He Beer1a 00ecieunBaeTCs.
OTO NpUBENO K TAaK HA3bIBACMOMY «KPHU3HCY BOCHPOM3BOAMMOCTIDY, HAHOONEE OCTPO
NPOSIBUBIIEMYCSl B  IICHXOJOTMHM, MeIMIMHE U OKOHOMHKE, HO YIpOXKaroleMy U
€CTECTBEHHOHAYUHbIM uctuHaM [3]. TpaHcdopMmarms SKCIeprMeHTaIBHOW MEeTO/I0NOT N
BJIEUET 32 COOOM Cepbe3HbIe MHCTUTYLHOHAIBHBIC TOCTEACTBUS. VI3MeHseTCs cTaTyc Hay4HOro
000pYIOBaHHS: JIOPOTOCTOSIIIE YHUKAJIbHBIE YCTAaHOBKM JIOTOJNHSIOTCS WIM 3aMEHSFOTCS
HPOrpaMMHBIMU KOMITIEKCAMHU ¥ 00JIaYHBIMU BHIYUCIIMTEIBHBIMEI MOIIHOCTSIMH [4].

VikectoueHne TpeOOBaHHI K BOCIPOU3BOIMMOCTH MOXKET 3aTOPMO3UTH MHHOBALMH, a HX
ociadlieHie TIOZI0pBATh KAauecTBO HCCIICNOBAaHWH. [IpH 3TOM BaKHO YUMTHIBATH CHEL(HKY
PA3MYHBIX JUCLMILUIMH. AJTOPUTMBI MOTYT HCIOJNB30BATHCS Il aBTOMATUYECKON IPOBEPKU
CTATUCTMYECKUX  METOJOB, BBIABICHWS AaHOMAIMH B JaHHBIX M OLEHKH  pHUCKa
HEBOCIPOM3BOAMMOCTH. [5]. IIpoBeseHHbINH aHAIM3 TOKa3bIBAET, YTO SKCIIEPUMEHTAIIbHAS HAyKa
HEPEKHBAET dTal [TyOOKOH TpaHc(opMaly, 00yCIOBICHHONW IM(POBU3ALMEN U BHEIPECHUEM
HCKYCCTBEHHOIO MHTEIUICKTa. MeXaHU3Mbl TOJIyYeHHsT W IIPOBEPKU 3HAHMS YCIIOMKHSIOTCS.
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HeoOxomumocts  BBIpaOOTKM — THOPHIHBIX — PErYJSTOPHBIX ~ MEXaHH3MOB, — COYETAIOIIHMX
TPAIMIMOHHBIC HAy4HbIC HOPMBI C HOBBIMU IM(POBBIMU CTaHIAPTAMH — €CTh BBIXOJI.
IlepcriekTHBBI HAMBHEHIINX MCCIIEIOBAHMIA CBSI3aHBI C Pa3pabOTKON KOHKPETHBIX IPOTOKOJIOB
BaIMIALMU I PA3IMYHBIX THUIIOB BBIUMCIUTEIBHBIX SKCHEPHMEHTOB, a TAKXKE YIPABICHUS
JJaHHBIMU B OOJIBILIMX HAYYHBIX KOJUIaOopaiusx. Peenue 3TuX 3a/1au MOBBILACT HAJIEKHOCTD
HAy4HOTO 3HAaHUS, YKPEIULIET JOBEpHE OOIIECTBA K HAYKE, YTO KPHTHUECKH BaXKHO B YCIIOBHSX
II00AJIbHBIX BEI30BOB COBPEMEHHOCTH.
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B Hacrosmeil crathe pacCMaTpHBAIOTCS TICPCTICKTUBBI LM(POBHU3ALMK W BHEJPCHHS
TEXHOJIOTHYECKUX WHHOBALIMHN Yepe3 MPHU3My SKOHOMHUYECKOH A()(PEKTUBHOCTH M BO3HHUKAIOIIMX
CTPYKTYPHBIX BBI30BOB. ABTOp aHAIMZUPYET (heHOMEH «IM(POBOI aCHMMETPHUI KaK KITIOUEBOIO
Gapbepa Ha ITyTH PaBHOMEPHOT'O PA3BHUTHSL, 4 TAKKE UCCIIEIYET MOTCHIMAN CKBO3HBIX TEXHOJIOTHIA
(MU, onoxkueiiH, [0T) B Tpancdopmarmu MPOM3BOACTBEHHBIX IeTioveK. KImoueBbie BBIBOJIBI
paboTHl OPUEHTHPOBAHEI Ha (POPMHUPOBAHNE COATAHCHPOBAHHON T'OCYIAPCTBEHHOH TIOJIUTHKU B
0071aCTH TEXHOJIOTMYECKOT0 CyBEPEHUTETA.

KroueBsle ciioBa

JIpaiiBepbl, THDKUTAIN3ALINS, BEpU(DHKALNS, THHOBALUH, KHOEPYCTOWYHBOCTb.
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Iudposas Tpanchopmalms Ha COBPEMEHHOM 3Tare SKOHOMUYECKOTO PAsBUTHs IepecTaia
BOCIIPUHHUMATBCSl HCKIIFOYMTEIIBHO KaK HMHCTPYMEHT ONTHMH3ALMH OH3HEC - IPOLECCOB H
nieperuia B paspsii GyHIAMEHTAIBHBIX JIpaiBEPOB M3MCHEHUS MAKPOPKOHOMHUYECKHX YKJIAI0B.
IponnkHoBerne Texnonormid Munyctpunm 4.0 B NPOMBIIUIGHHOCTh, cdepy YCIyr H
TOCy[JapCTBEHHOE  YNpPABJICHUE CO3aeT TIPELENeHTl JUIi  OECHpEreIeHTHOI0  PocTa
IPOU3BO/IUTENEHOCTH TPY/a, OJHOBPEMEHHO TIOPOK/IAsi KAYECTBEHHO HOBBIE BBI3OBbI, CBS3AHHBIC
Cc KunOepOe30macHOCThIO, KaJpOBBIM JIHCOANAHCOM ¥ STHUeCKUMH mwiemmamu [1]. B
9KOHOMMYECKOI HAayKe COXPAHSETCs JAMCCOHAHC MEKIY ONTUMHCTHYHBIMH MPOTHO3aMH POCTa
BBII 3a cuer pumkuTanm3anyy (OLEHUBaEMbIMU B cpefHeM B 1 - 2 % rofoBoro npupocta Jyist
Pa3BUTBIX CTPaH) M IIECCUMUCTUYHBIMU CLICHAPUAMHM, IIPECKA3bIBAIOIIMMU  YITyOleHHe
MMYILECTBEHHOTO PACCIIOCHHUSI X TEXHOJIOTMYCCKUI KOJIOHHAIN3M.

Tepexon K U(POBBIM MOZEIAM YIPABJICHUS IPOU3BOACTBOM XapaKTEPU3YeTCsi H3MEHEHHEM
HPUPOIBI M3IepKeK. ECIi B MHIYCTPUAIBHON SKOHOMHUKE TIPE00JIa Il OCTOSIHHBIC 3aTPaThl Ha
(u3MYecKue aKTHBBI, TO B IU(POBOIT cpenie KPUTHUECKOE 3HAUCHHE MPHOOPETAIOT 3aTparhl Ha
cOop, 00paboTKy ¥ BepH(HKAIIMIO JAHHBIX. JTO MOpokaaeT dPdeKT Bo3pacTaromeil oTaaun ot
macmrrada (network effects), rie IEHHOCTb CHCTEMBI PacTeT SKCHOHEHIMAIBHO C YBEIMUICHIEM
YHCJIA TIOJKTIOUEHHBIX areHTOoB [2].

B xoze aHanm3a nepernekTuB U(pOBU3AIN HElb3s 000HTH CTOPOHOM SIBIICHHE «IIH(POBOTO
paspsiBay 2.0. Eciu nepBoe MOKOJIEHHE 3TOr0 pas3phbiBa Kacalnoch JOCTyMa K ceTd MHTepHeT, To
COBPEMEHHBI 3Tall XapaKTepH3yeTCs Pa3pblBOM B BO3MOYKHOCTSIX MCIOJIB30BaHUS JaHHBIX (data
divide) u nocryrne K BBIYMCIUTENBHBIM MOLIHOCTSM. KpyIIHBIE KOpHOpaIH, aKKyMyJIMPYHOLITe
MmaccuBbl big data, moy4aroT KOHKYPEHTHOE IIPEHUMYIIECTBO, HEJOCTYIIHOE Ui Majloro |
CPEIIHEro TPE/NPUHUMATENBCTBA, YTO BEIET K MOHOMOJNHM3ALMH PHIHKOB JIAHHBIX M CHIKCHHUIO
COBOKYITHOHM (DakTOpHOI TNPOM3BOAMTENBHOCTH B Maciitabax skoHoMukH [3]. Bompeku
PacIpoCTPaHEHHOMY MHEHHIO, KITFOYEBast [ICHHOCTh HCKYCCTBEHHOTO MHTEIUICKTA ISl SKOHOMHKH
3aKJIIOYAETC HE CTOJIBKO B aBTOMATH3AlMHM PYTHHHOTO TpPY/A, CKOJIBKO B PEBOJIFOLMOHHOM
M3MCHCHHH aJTOPUTMOB yIpaBiieHus prickamu. HeffpocereBbie MOJICNN MO3BOJISOT HEPEHTH OT
PEAKTUBHOIO YIpPABJICHHsS (PearnpoBaHME HA KPU3KC) K MPOAKTUBHOMY (IIPE/CKa3aHHE TOUEK
Oudypkai B SKOHOMHYECKHMX CHCTEMax). ODTO OTKpBIBAaeT BO3MOXKHOCTH JUIS CO3/IaHMS
«UM(POBBIX PErYISITOPOBY», CIOCOOHBIX aIANTHPOBATh JCHEKHO - KPCAWTHYIO MOJUTHKY B
pealbHOM BPEMEHH Ha OCHOBE arperMpOBAHHBIX HMH/MKATOPOB HACTPOCHMH PHIHKA U CAJIbIO
TOPIrOBBIX IIOTOKOB [4].

TexXHONOrnYecKre MHHOBAIMK HE MOTYT PaCCMAaTPHBATHCS B OTPHIBE OT MHCTHTYIIMOHAIBHON
cpenpl. Co3nanue 3(hPEKTUBHON CHCTEMBbI CTHMYJIOB (HAJIOrOBBIX JIbIOT, rpantoB Ha HUOKP,
PETYISITOPHBIX "MecovHHIT") SIBISIETCS] KPUTUUECKUM YCIIOBHEM JUISl pean3allii TIO3UTHBHBIX
CLICHAapHEB, A BEICOKHI YPOBEHb HEONPEICTICHHOCTH M TPAH3AKIIMOHHBIX M3/ICPIKEK Ha aaITalyio
TEXHOJIOTHII CBOAUT Ha HET WX OSKoHomuueckuit d¢dekt. [IpropuretoM rocynapcTBeHHOM
MOJIMTHKA  JIOJDKHO — CTaTh  (DOPMHUpPOBaHHE HAIMOHATBHOW  HMH(PACTPYKTYPhI  J[aHHBIX,
00eCTIeurBarOIICi HE TOJBKO TEXHOJIOTHUECKYIO HE3aBUCUMOCTh, HO M KHOEPYCTOHYMBOCTh. ITO
TpeOyeT Iepexofa OT TNOJMTUKH 3aMMCTBOBAHMSI TEXHOJIOTHI K TOJHTHKE «OIEPEKAIOIIErO
Pa3BUTHSD), OCHOBAaHHOM HA KOMMEPIIHATN3AINH (yHIaMCHTAITBHBIX 3HAHHIA.

IMepcnexTrBbl 1MQPOBU3ALMM W TEXHOJOTMYECKUX HHHOBALMA B OKOHOMHKE HOCST
aMOMBaJICHTHBIA Xapaktep. Bo3moxHOCTH pocTa 3(hEeKTHBHOCTH, CHIDKEHHS TPaH3aKLIIMOHHBIX
M3JIEPIKEK M CO3IAHMS HOBBIX PHIHKOB IPSIMO MPOIOPIIMOHATBHBI CTIOCOOHOCTH SKOHOMUYECKHX
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CHCTEM HMBEJIMPOBATh COITyTCTBYIOIME BbI30BbL. TakiuM 00pa3oM, cOaTaHCUPOBAHHAS TIOJIUTHKA,
YUUTHIBAONIAs KAaK TEXHOJOTMYECKU ITOTCHIMAT, TaK M WHCTUTYIHOHAIbHBIC OrPaHHYCHHS,
CrOCcOOHA TIPEeBPATUTh LM(POBH3AIMIO W3 HCTOYHHKA BONATHIBHOCTH B OCHOBY JUIS
JIOJITOCPOYHOTO YCTOWYHMBOIO POCTA.
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CoBpeMEHHBII MHp TIPEACTABISAET COOOM CIIOXKHYIO, IMHAMUYHO Pa3BUBAIOLIYIOCS CHCTEMY,
IJIe TEXHOJIOTMYECKHI MPOrpecc HepasphIBHO CBSA3aH C POCTOM NOTCHIMATIBHBIX yrpo3. ['opona
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NPEBPALIAIOTCS B TUTAHTCKAC TPOMBIIUICHHBIE Y37Ibl, MH(PAacTpyKTypa YCIOXKHSETCS, a
AHTPOTIOreHHasI Harpy3ka Ha OHoCepy NOCTHraeT KPHTHUECKHX 3HA4YeHWH. B 3THX ycioBUsX
KOHIIEIUS TeXHOC(EPHOH Oe30I1acHOCTH IepecTaeT OBITh Y3KOCTIEHATM3HPOBAHHBIM Pa3IelioM
MHXCHEPUM M CTAHOBHTCS (DYHIIAMEHTAJIBbHOM OCHOBOH YCTOWYMBOIO PasBHTHs IOCYIApCTBA U
olrecTsa.

TpauIMOHHO TIOJ] MmexHOChepoli IOHUMAIOT YacTh TPUPOIHON CPElibl, KOPEHHBIM 00pa3oM
NpeoOpa3oBaHHY0 YEJIOBEKOM ISl YHOBJIETBOPEHUS CBOMX COLMAILHO - SKOHOMUYECKHX
MOTPEOHOCTEH. DTO  MPOCTPAHCTBO — 3aBOJZIOB, TOPOJIOB, TPAHCHOPTHBIX — MAarkCTpaJIeH,
SHEPreTHYEeCKUX CeTell M arpolNpOMBIIUICHHBIX KOMIUIEKCOB. TexHocdepa He CyIIeCTBYeET
M30JIMPOBAHHO; OHA MOCTOSIHHO OOMEHHMBAETCS BEILIECTBOM U SHEPrHell ¢ eCTECTBEHHOH Cpeioi
(6uocdepoit), 3auacTyro HapyIiast cloxuBIeecst papHosecue [ 1, 3].

TexnoctepHast O6e30I1aCHOCT — TO COCTOSHHE 3ALIUIICHHOCTH YeTIOBEKA U OKPY)KAIOIIEH
Cpelbl OT BPEIHOTO BO3ICHCTBHSL OOBEKTOB TeXHOC(HEphl. BaXHO MOHMMATh, YTO OOBEKTOM
3aIUTBI 31€Ch BBICTYIACT TpPHAIa: YEJOBEK: €ro JKW3Hb, 30pPOBBE M PabOTOCIIOCOOHOCT;
OKpY>Kalomas cpeia: MpeIOTBPaIleHUe ASrPajialliil SKOCUCTEM, COXPaHEHHEe OHOpa3HOo00pasus;
cama TexHocdepa: 3aluTa JOPOroCTOSsIIEro 00Opy/I0BaHHs U MH(PACTPYKTYpBl OT aBapHil U
TIPEKIEBPEMEHHOTO H3HOCA [4].

CIpyKTypHO TexHOC(epa OXBaTbIBACT 4YEThIPE OCHOBHBIX HAMPABJICHHS OMNACHOCTEH:
OTACHOCTH TPSIMOI0 MEXaHHWYECKOrO0 TPAaBMHUPOBAHMS: IBIDKYLMECS YacTH MAIlHH, MajicHIe
MPEIMETOB, OOPYIICHNSI KOHCTPYKLIMIL; BO3JACHCTBHE (DM3MUECCKUX MOJCH: IIyMm, BUOpariusi,
SNIEKTPOMATHUTHBIC M3Iy4YeHHS, HOHHM3HMPYIOIIEE HW3ITy4YeHHEe, MHUKPOKIMMAT pPabO4MX 30H;
XUMHYECKHE OIaCHOCTH: TOKCHYHBIE BEIIECTBA, IBUIM, ad3pO30JIH, CIOCOOHBIE BBI3BIBATH
OTpaBIEHMSI WM XPOHMYECKHE 3a00NIeBaHMs; OWONOTMYECKHe Yrpo3bl  MATOTEHHBIC
MHKPOOPTraHHU3MbI, PACIPOCTPAHSIONIMECS Yepe3 CHCTeMbl BEHTHIIILMM MM BOJOCHAOKECHUS
TIPOM3BOJICTBEHHBIX O0BEKTOB.

Ynpapnenue 0e30MaCHOCTBIO HEBO3MOKHO Oe3 KOJIMUECTBCHHONH M KaueCTBEHHOH OLICHKU
yrpo3. CoBpeMeHHbI NOAXox 0asupyercss Ha KOHLCHIMH PUCKA — COYETAHHS BEPOSTHOCTH
pea3aLH HeXKEIATEIEHOTO COOBITHS M TSDKECTH €TI0 TIOCIIEACTBHIA.

IIporece ynpapieHns: pHUCKaMy BKIIOYAET HECKOJIBKO JTATIOB:

— VneHTudukaims OMacHOCTEH: BBIBISIOTCS BCE IMOTCHIMAbHBIC WCTOYHHMKH BpEa.
Vcnone3yrotest MeTOnpl aHaIM3a JOKyMEHTaluW, o00Xoma pabodMX MeCT, HMHTEPBBIO C
MIEPCOHATIOM U QHAJIM3 CTATUCTHKH POUCILIECTBHIA.

— OneHKa prCcKa: TMPUMEHSIOTCS KaK KaueCTBEHHBIE MATPHIIBI («BEPOSITHOCT X TSHKECTHY),
TaK U CIOXHbIE KOJIMYECTBEHHbIE MOJEMM. [l KPYNHBIX NPOMBIILIEHHBIX HPEeIPUATHH
o0s3aTenbHBIM - cTao npuMeHeHne Mertononornt HAZOP —  cucremarnueckoro Ioucka
OTKJIOHEHHH TEXHOJIOTHYECKUX NTapaMeTPOB OT MPOEKTHBIX PEKUMOB, KOTOPBIE MOTYT IPUBECTH K
aBapHHL.

— Paspaborka Mep ynpaBieHHs, Tie HepapXus Mep CTPOro PErIaMEHTUPOBAHA: IPHOPHTET
BCEIZa OTNACTCS YCTPAHEHMIO OMACHOCTH. ECHH ycTpaHeHHe HEBO3MOXKHO, MPUMEHSIOTCS
TEXHUYECKHE CPEACTBA KOJUIGKTMBHOW 3allUThI, OpPraHM3allIOHHBIE Mepbl M  CPEICTBA
WHAMBUIyaIbHOM 3ammThl (CH3).

—  Monuropunr u nepecmotp. OLEHKAa PUCKOB — 3TO HENPEPBIBHBIA MK, KOTOPBIA
TIOBTOPSIETCS TIPH M3MEHEHHNH TEXHOJIOT UM, TIOCTIEe KaKIOH aBapyH FITH HECYAaCTHOTO cItydas [6].
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Iudposuzarus 3Toro mpouecca MpuBeia K MOSBICHHIO KOMILUIEKCHBIX HH(OPMAIMOHHBIX
cucteM oxpanbl Tpyrma (KHMCOT), mo3Bosstrommx BecTH SJIEKTPOHHBIE HapsiIbl - JIOITYCKH,
KOHTPOJIPOBATh JOIYCKH COTPYAHMKOB K pabOoTaM IMOBBIILIEHHOH ONACHOCTH M aHAIM3HPOBATH
JJaHHBIE C HOCUMBIX JIATYUKOB PAOOTHUKOB.

ITpakTideckast pearu3ars IPHHIIIOB TEXHOC(HEPHOI Oe3011acHOCTH OIIMPAETCs] Ha KOMIIEKC
MHKCHEPHBIX PEIICHUH, KOTOpPhIe MOXKHO Da3/IeuTh HAa TACCUBHbIC M akTUBHbIC. [TaccuBHas
3allIMTa HaNpaBJieHa Ha JIOKAIM3ALMIO HCTOYHHKA OMTACHOCTH MU M3OJIILUIO YeNOBeKa OT HEro.
AxTHBHAs 3amMTa TpEIIoNaracT  BMEMIATENIBCTBO —ABTOMATUKM TP BO3HMKHOBEHHH
npenaBapuitHoi cuTyatmu. KirodeBoil a1eMeHT 371ech — NpOTHBOABapHiiHAs aBTOMATHYECKast
sanuta ([TA3) [5].

OrtaenpHOE HANpaBleHHE — JKOJOTHYecKass MIKeHepHs. COBpeMEHHbIE MPOMBILUICHHEIE
00BEeKTbl 0053aHBl OCHAIIATHCS MHOTOCTYIICHYATBIMM CHCTEMaMH OYKCTKH BBIOPOCOB U
3aMKHYTBIMH LIMKJIAMH BOJIOTIOJIB30BAHMS, MCKIIFOYAIOMIMMU COpOC 3arpsi3HEHHBIX CTOKOB B
BoJoeMbl. OO0S3aTENbHBIM 3JIEMEHTOM JI000rO KPYIHOTO IPOEKTA CErOMHS SIBISICTCS PacdeT
CaHUTAPHO - 3aIUTHO 30HbI (C33), OTAEISIONIEH NP IIPHSTHE OT JKHIIOHN 3aCTPOUKH [2].

ITo nanbM PocrexHanzopa ¥ CTpaxoBbIX Kommanuii, 10 80 % BCeX WHIMICHTOB Ha
HPOM3BOZCTBE IPOUCXOIAT IO MPUUHHE YEIOBEUECKOro (hakTopa. DTO0 MOXKET OBbITh HapyIICHHE
MHCTPYKIMH, YCTAOCTh, HEAOCTATOYHAS KBATM(DHMKALMS MM CO3HATENBHOE NpeHeOpEeKeHIe
HpaBUJIaMH PaJii SKOHOMHUHU BpeMeHH [7].

bopb0a ¢ uenoBeueckuM (GakTopoM BEAETCs Ha IBYX YPOBHSIX:

—  OpraHu3allMOHHBIN: BHEIPEHUE JKECTKHX IpPOLEAYp BbIIAYM HAapsii - JIOMYCKOB,
npoBezieHHe noBesieHdeckoro ayaura oesoracHoctd (BAC), perynsipHble TPEHHMPOBKH TIO
JIOKAITM3aIAH aBapuii (poTHBOaBapuitHbie TpeHUpoBKU — [TAT).

—  Tlcuxonormueckuii: GopMHUpPOBAHUE KYJBTYpbl OE30MACHOCTH, TPU KOTOPOM KayKIIbIid
COTPYIHHK CYHMTaeT oOecreueHHe Oe30MacHOCTH CBOEH JIMYHOM  OTBETCTBEHHOCTHIO.
BesomacHoCTh  MHTErpupyercs BO Bce OM3HEC - TIPOLECCHI, IOOMIPSIETCS —BBIIBICHUE
MOTEHIIMATGHO OMAaCHBIX JCHCTBHMI, a CooOIIeHHEe 00 OIIHOKE He BJIeYeT 3a COOOM
ABTOMATHUYECKOT0 HAKA3aHHSI, @ CITY)KUT TIOBOJIOM JUTS YITyUIICHHS CHCTEMBL.

DBOJIIONYS TEXHOJIOTHH TPaHCHOPMUPYET TeXHOC(HEPHBIE YTPO3bI, BBIIBHTAs IPUHIAITHAIEHO
HOBBIC BBI30BbI: KMOEpPHETHYECKas YS3BUMOCTh — 3allUTa KPUTHYECKOH HH(OPMAIMOHHOM
uadppactpykrypsl  (KUM) or nudpoBoro BO3NCHCTBUS; HMHPPACTPYKTYPHBIA HM3HOC —
IPEOONICHHE TIOCNIEACTBUM CHCTEMHOTO CTapeHHsl OCHOBHBIX IIPOM3BOICTBCHHBIX (DOHIIOB;
9KOJIOTMYECKUi (hopc - Makop — ajianTaiys MPOMBIIUICHHBIX OOBEKTOB K CTPEMHTEIbHBIM
KIIMMaTAYECKUM M3MEHEHMSIM; MHTEJUICKTyaIn3alisi PUCKOB — OOecIiedeHre Oe301acHOCTH B
SI0XY TOTAIBHON POOOTH3ALIY 1 BHEPEHUSI UCKYCCTBEHHOTO HHTEILICKTA.

Takum 00pazom, TexHOchepHast Oe30MacHOCTh TPOIDIA MyTh OT MPOCTOr0 HAOOpa IMpaBHII
TEXHUKH OE30MAaCHOCTH JI0 CIOKHOW MEKIMCIMIUIMHAPHOW HayKu. B COBpeMEHHOM Mupe
MHBECTULIMM B OE€30IACHOCTb — 3TO HE BBIHYKJICHHBIC M3IEPIKKH, CHIDKAIOUINE NPHOBLIb, a
CTpATernyecKoe BJIOKEHHE B YCTONYMBOCTH OW3HECA, PEIyTALMIO KOMITAHUM M OJaroroirydie
rpaxaad. JarpHeliee pa3sBUTHE LMBIIM3ALMN HANPSMYIO 3aBHCHT OT Hallel CIOCOOHOCTH
HPOEKTHPOBATH U AKCILTYaTHPOBATh CIOXKHYIO TEXHHKY TAKUM 00pa3oM, YTOOBI LieHa Iporpecca
HUKOTZIa He W3MepsUIach YeJIOBEYECKUMH JKH3HSAMH M 370pPOBBEM IUTAHETBL TONBKO CHHTE3
CTPOTOro rocyAapCTBEHHOTO HAA30pa, OTBETCTBEHHOTO KOPIIOPATUBHOTO YIIPABJICHHUS U BBICOKOTO

32



YPOBHSI JIMYHOW OTBETCTBEHHOCTH KAKIOrO PabOTHHKA CHOCOOSH O0ECHedHTh TapMOHHYHOE
COCYILIECTBOBAHHE YEIOBEKA 1 CO3IAHHOI UM TEXHOC(EPBI.
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JEKJJAPUPOBAHUE COOTBETCTBUS PABOUUX MECT
I'OCYJAPCTBEHHBIM HOPMATHUBHBIM TPEBOBAHUSIM OXPAHbBI TPYJIA:
IMPABOBBIE OCHOBAHUS, TIOPSAIOK 1 AHAJIU3 TIPAKTUKHU PEAJIM3ALIUNA

AHHOTamusl. B cratbe paccMOTpeHbI IPABOBbIE OCHOBAaHMS W HOPANIOK JICKJIAPHPOBAHKS
COOTBETCTBHS YCIIOBUI TPy/ia TOCY/JIApPCTBEHHBIM HOPMATHUBHBIM TPEOOBAHHSM OXpaHbI TPY/Ia.
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BbsiBIICHBI OCHOBHBIC TPOOJIEMBI MPAKTHYECKON pean3aly mpoueaypsl. Ha marepuanax
JIMCCEPTALIMOHHOTO HCCIIEIOBAaHHS! TI0Ka3aHa BO3MOXHOCTb IIPHMEHEHUs] OpraHM3alUOHHO -
(pPOBOrO TMOJXO0A K COMPOBOXKICHUIO 3a/ICKIapUpOBaHHBIX padounx Mect B AO «['HIJ
HUVAP».

KiroueBble ci10Ba: oxpaHa Tpysa, CHELMaibHAs OLEHKA YCIOBUH Tpyna, JACKIaparis
COOTBETCTBHUS, pabouee MeCTo, TPOECCHOHAIBHBIIN PUCK, BHYTPEHHHIT KOHTPOJIb.

JlekapupoBaHHEe — COOTBETCTBMSL ~ pabOYMX  MECT — TOCYJApPCTBEHHBIM — HOPMATHBHBIM
TpeOOBaHMSIM OXpaHbl TpyJa SBISCTCS OJHMM U3 OJIEMCHTOB JICHCTBYIOILICH CHCTEMBI
CIICIMAIIEHOM OLICHKH YCIOBUH Tpyza. Ero 3HadeHue coCTOMT B OPUIMATBLHOM MOJTBEPIKICHUH
TOTO, 4YTO YCIOBHS TpyJa HA KOHKPETHBIX pabOYMX MECTax OTBEYAIOT YCTAHOBJICHHBIM
TpeboBanmsM. [losToMy smeksaparysi He JOJDKHA BOCTIPHHHMATBCS TOJNBKO Kak (POPMATBHBIA
nokymeHT, 3asepriaronii COYT. Ee 000CHOBaHHOCTb 3aBHCUT OT JOCTOBEPHOCTH MCXOIHBIX
JIAHHBIX, TPABWIBHOCTH WICHTU(HUKAIMM TPOU3BOJICTBEHHBIX (DAKTOPOB M COXPAHEHMUS
MOJTBEPXKICHHBIX YCIIOBUH Tpy/1a 10Ce BHECEHHUS CBEICHHI B peecTp.

[IpaBoByt0 OCHOBY MpoOLEAYPbI COCTaBISIIOT TpymoBoit koaeke Poccuiickoit denepaimn 1
Denepanbablii 3akoH 0T 28.12.2013 Ne 426 - O3 «O crenmanbHoOM OleHKe YCIoBHi Tpyaa» [4; 5].
ITepexon ot arrecramyu pabounx Mect kK COYT mo3Bomwt yHHGUIMPOBATH OLECHKY YCIOBUI
Tpy/Ia U CBSI3aTh €€ PEe3yJIbTaThl C KOHKPETHBIMH MPABOBBIMH TIOCIICCTBUSIMU ISl pabOTOAATENS
n pabotauKa [1, c. 146-147]. B pamkax nexmaprpoBaHust CYIIECTBEHHOE 3HAUYSHHE UMeeT padboTa
komuccnu 110 nposefieHnto COYT, MOCKOJIBKY MMEHHO TIONHOTA U KOPPEKTHOCTh MATepUAIoB
OLICHKH OIPEEISAIOT BO3MOMKHOCTB IOCIICAYIOLIETO TIOATBEP)K/ICHNST COOTBETCTBUSL YCIIOBUM
Tpyna [3].

[pakTnueckuii nopsinox nexnapupoBanus BkmouaeT nposeaeHne COYT, paccmorpeHue ee
pE3yNbTaToB KOMHCCHEH, OINpefeNneHne pabdodmxX MECT, OTBEYAIOIMX YCTAHOBJICHHBIM
OCHOBaHWAM, O(OpPMICHHE [eKIapalid U €€ HANpaBlICHHE B TEPPUTOPHANBHBIA OpraH
roCyJapcTBEHHON MHcneKimu Tpyaa. Popma fexiapamy, TOpsIoK ee ToAadH, a TAKKe IpaBria
(hopMUpOBaHWST U BEJICHNUSI peecTpa yCTaHOBJIEHBI Iprka3zoM MunTpyaa Poccru ot 17.06.2021 Ne
406H [6]. DopManEHO TpOLIETypa UMEET YETKYIO ITOCIIEIOBATENIEHOCTD, OJJHAKO aHAITH3 TIPAKTHKH
TMOKa3bIBAET, YTO OCHOBHBIE CJI0)KHOCTH BOZHHKAIOT HE CTOJIBKO IPH 3aIlOJIHEHWM JICKIIapaliH,
CKOJIBKO IPH IAJTbHEHIIIEM COIPOBOXKICHHUH 33/ICKJIapPUPOBAHHBIX pA00UHX MECT.

[ocre 3aBepiierns COYT npon3BojCTBEHHAs Cpefia MPOIOIDKAeT U3MEeHsIThes. Ha pabodem
MECTE MOTYT 3aMCHSThCS O0OpY/IOBAaHME M MaTepHasibl, KOPPEKTHPOBATHCS TEXHOJIOTHMUYCCKHC
OIepaliy, TUIAHUPOBKA, PSKUM pabOThl WM TpynoBas (yHKims. Eciu Takue W3MEHEHHs
CBOEBpEMEHHO He comoctaBisitorcss ¢ MarepuanamMu COVYT, BO3HHKAeT PHUCK PACXOXKICHHUS
MEKIy JIOKyMEHTAIbHO IOJATBEPXKJICHHBIMH M  (DAKTMUYECKUMH YCIOBHAMHM Tpyga. B
JIMCCEPTALIMOHHOM MCCJIE/IOBAHUM JIaHHBIN Pa3pblB PacCMaTpPUBACTCS KaK OJIHA M3 KIIOUEBBIX
npo0iieM MPAaKTHKH JeKIapUpOBaHUA. J[OMOIHUTENBHYIO CIIOKHOCTh CO3JaeT Pa30OIEHHOCTh
undopmarmu: pesyisratel COYT, oreHka npodeccHOHABHBIX PUCKOB, CBEICHUS O CPENICTBAX
3IUTHI M JIOKYMEHTBI 00 M3MEHEHHSIX YaCTO BELYTCSl HE3aBHCHUMO APYT OT JpyTa.

JI71s1 peltieHnst BbISIBIICHHOH MPOoOJIeMbl MPEIUIOKEH OpraHU3alMOHHO - IIU(POBOIT MOIXO, TpH
KOTOPOM [JEKJIapalysi paccMaTpuBaeTCs B paMKaxX >KH3HEHHOTrO IMKiIa pabodero mecra. OH
BKJTIOYAET MHBEHTAPU3ALMIO PabOYMX MECT, NPOBEPKY MPaBOBBIX OCHOBAaHMMH, ()OpMHUpOBaHHE
magpoBoro macriopra, comnoctapierie COYT u  omeHkn TpodecCHOHATBHBIX —PUCKOB,
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BHYTPEHHMI ayJUT U ynpasieHne n3MeHeHussMu. LlndpoBoii nacnopt oObeauHseT CBeeHHs O
HOJIPa3/IeNeHIH, 000PY/I0BaHHH, TEXHOJIOTHYECKUX OIepalysix, Marepuanax, (akropax COVYT,
OIMACHOCTSIX, PHCKAX U JICUCTBYIOIIEM CTaTyce JeKiapaiin. Takoi GopMar mo3BossieT ObicTpee
BBISIBIIATH HECOOTBETCTBHS M OTIPEICIATh HEOOXOAMMOCTb JIOMOHUTEIIBHOK POBEPKH.

IMpaxTryeckas arnpoOalys MOJEIH TPOBEICHA Ha O0OE3THYCHHOM MacchBe M3 30 THIOBBIX
pabourx mect AO «I'HL] HUMAPy». [{ns kaxmoro pabodero Mecra HCIONB30BANICS EIHHBIN
WIIEHTH(HUKATOP, CBS3BIBAIONINI JIOJDKHOCTB, TmoapasaeneHue, kapty COYT u BHyTpeHHHMI
peectp. PaborocrocoOHOCTE aropuTma rpoBepsiiack 1o 12 clieHapusM, Cpei KOTOPbIX 3aMeHa
000py10BaHMs, N3MEHEHNE TUIAHUPOBKU M MaTEpUAJIOB, M3MEHEHHE PEXUMa TPY/ia, COOOIIeHHE
paboTHHKa 00 OMAacHOCTH, HECUACTHBIN CIy4yail M IUIAaHOBBIM BHYTpeHHW aymut. [lepBuunas
IpoBepKa IOKa3aia KOPPeKTHyI0 00pabotky 11 clieHapueB; mocie YCTaHOBJICHHSI CPOKOB
00paTHOH CBSI3M 1O COOOIIEHUSIM PAOOTHUKOB TIOBTOPHOE TECTUPOBAHUE 3aBEPIIMIIOCH YCIICHIHO
1o BceM 12 crieHapusim.

OneHKa  pe3yNbTAaTUBHOCTH — TPOBOAWIACH IO  TIOKA3aTesiM  IOJHOTHI  JIAHHBIX,
COIJIACOBaHHOCTH JIOKYMEHTOB, CBOEBPEMEHHOCTU KOHTPOJISI U3MEHEHHH, JJ0Ka3aTe/IbCTBEHHOM
TIPOCIIKUBAEMOCTH, y4acTHsl pabOTHMKOB M YIPABJICHYECKOH NMPHUMEHNMOCTH. MHTerpansHbIi
TOKa3aTeNlb OPraHMW3allMOHHON 3pernocTH mporecca yBemmumwica ¢ 32 mo 90 %. HauGonee
BBIPOKECHHBIN MIPUPOCT TIOJNYYEH B KOHTPOJIE M3MEHEHHH W BOBJICUEHMHM PAOOTHUKOB. OTH
TOKa3aTeNy XapaKTepHU3yIOT OPraHU3alOHHYI0 pab0TOCHOCOOHOCTD MPEUIOKEHHON MOJCIN U
HE MOJIMEHSIOT PEe3yJIbTaThl OUIIHATIBHBIX H3MEPEHHI IPOU3BOCTBEHHBIX (PAKTOPOB.

Taxum 06pazom, 5PHEKTHBHOCTD JACKIAPUPOBAHMUS ONPE/EISETCS HE TOJIBKO MPABUIIBHOCTBIO
ohopMIIeHUsST M TOJAuM JAEKJIApallik, HO ¥ CIIOCOOHOCTBIO padoTozaTeNs HOIIEpKUBATh
COOTBETCTBHE (DAKTUYECKUX YCIIOBHH TpyJa CBEICHMSIM, TOCTY)KHBIIAM OCHOBAHHEM IS €¢
npussaTHs.  COBEPIICHCTBOBAHHME IPOLEAYPHI  LENECOOOPa3sHO CBA3bIBATH C  CO3/IAHUEM
MOCTOSIHHOTO ~ BHYTPEHHETO ~ MEXaHM3Ma KOHTPOJISA: ©[MHBIM Y4YeTOM pabOuMX MecT,
cormocraieaueM COVYT u  mpodeccHOHaNbHBIX — PHCKOB, IIPEIBAPUTENBHON  OLCHKOH
MPOM3BOJICTBEHHBIX W3MEHEHMH M peryJsipHbIM BHYTPEHHHM ayguToM. B 3TOM ciydae
JIeKJIapaliysi CTAHOBUTCS HE M30JIMPOBAHHBIM aIMUHHUCTPATHBHBIM JIOKYMEHTOM, a JISHCTBYIOIIM
3JIEMEHTOM CHUCTEMBbI YIIPaBICHHs OXPAHOH TPy /1a.
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Myxksuu B. B.
BBIITYCKHHK
OI'BOY BO «KepueHckuii rocy1apcTBEHHBIH MOPCKOM TEXHOIOTHYECKUH YHUBEPCUTE)
1. Kepus, Poccuriickas deneparmst

HCIOJIL30BAHME DJIEKTPOHHOI KAPTOI'PA®WYECKOM
HABHUT'AIIMOHHO# CUCTEMBI ECDIS JUISI HOBBIIIEHUS
BE3ONACHOCTH CYJOBOK/IEHHS

AnHoTaims. B crathe paccMaTpuBarOTCS HOPMATHBHBIC TpeOOBaHMS M TPAKTHUECKHE
0COOEHHOCTH NMPUMEHEHHUsI JIEKTPOHHON KapTorpaduyeckoid HaBuraonHoi cucremsl ECDIS
npu obecreueHnr Oe30MacHOCTH CyIOBOXIEHHS. [IpoaHam3HpoBaHbI IapaMeTpbl Oe301acHOCTH
CHCTEMBI, ABTOMATHYECKas MPOBEpPKA MapILIpyTa, HCIOIb30BAHUE TNPEOyNPSKICHUH |
OOHOBJIEHME JJIEKTPOHHBIX HAaBHTAMOHHBIX KapT. CremadH BeBox o 3Hadenmn ECDIS misa
TOBBIIIEHHS OE30IIaCHOCTH MOPETIIaBaHMUSL.

Kirouessbie croa: ECDIS, ENC, cynoBoxieHue, 0e30nacHOCT MOPEILIABAHHS, SJIEKTPOHHbIC
HaBuTanoHHbIe KapThl, IMO, e-Navigation.

BBenenne. B cOBpeMEHHBIX YCIIOBHAX WHTCHCHBHOTO DasBUTHS MOPCKHX II€PEBO3OK
ANIEKTPOHHBIC HABUTAIIMOHHBIC CUCTEMbI UTPAOT BAKHYIO POJIb B 00ECIICYCHHH OE30MacCHOCTH
cynoxozcrea. ECDIS siBnsiercss OCHOBHBIM MHCTPYMEHTOM ILIAHUPOBAHUS TIEPEX0/1a U KOHTPOJIS
IBIDKCHUST CymHa, a OS(QQEKTUBHOCTh €€ TPHMEHEHHS ONpEeNeNseTcss KaK TEeXHUYCCKUMH
BO3MOKHOCTSIMH CHCTEMBI, TaK X YPOBHEM CY/IOBOJIUTEIICH.

HopmaruHsie TpeboBanws K ucrionb3oBannio ECDIS

IpuMeHeHre — BJIEKTPOHHOM — KapTorpaduyeckoil  HaBHMranMoHHOH —cuctembl  ECDIS
peryampyercss  MeXIyHapOJHBIMM  HOPMATHBHBIMH  JJOKyMEHTaMHM, yCTaHABJIMBAOLIUMH
TpeOOBaHMs K OCHAIICHWIO CyJOB COBPEMEHHBIMH CPEJICTBAMH HAaBUIallMd W OOECIICUEHHUIO
6e3omacHocTH MoperuaBanus. OCHOBHBIM JIOKyMEHTOM SIBIISIETCsl MesKyHapoaHasi KOHBEHIIHS
0 OXpaHe YesoBeueckoll xu3Hu Ha Mope (SOLAS), B KOTopoil ompeneneHbl KaTeropuy CyI0B,
00s13anHbIX Hcnonb3oBaTh ECDIS B KauecTBe OCHOBHOTO CPENCTBA HABHTALMH TIPU YCIIOBHH
COOTBETCTBHSI CUCTEMBI YCTAHOBJICHHBIM TPeOOBAaHMSIM MexXITyHapOIHOH MOPCKOH OpraHu3aliu
(IMO) [1].

DddexruBras skcrtyaraipss ECDIS Bo3MOXKHA TOJNBKO MPH KCTIONB30BAHUH OPUITHATEHBIX
JNEKTPOHHBIX  HaBurauoHHbIX  KapT  (ENC),  BblmyckaeMbIX — YIOJIHOMOYEHHBIMH
runporpadrueckumu ciryxOamu. Takue KapThl J0JDKHBI PETYIISIPHO OOHOBIISTHCS. B COOTBETCTBUM
¢ TpeboBanmsiMi MeskyHapoHoi ruaporpadudeckoi opranmsanun (IHO), uro mospossier
CYJIOBOJIMTEIO PabOTaTh C JOCTOBEPHOM HABUTAIMOHHOW HH(OpMaleld W CBOCBPEMEHHO
YUUTHIBATh U3MEHEHHUSI HABUTALIMOHHOH 00CTAHOBKU

Tlomumo TexHHMUeCKHX TpeOOBaHMIT K OOOPYZOBAaHHIO, MEXKIyHApOAHbIC HOPMAaTHBHbBIC
JIOKYMEHTBI TIPEIBSBISIIOT TpeOOBaHMsI K IIOATOTOBKE CYyJOBOIMTENCH. B coorBeTcTBUM C
nonokeHnsivi Koueerrmu STCW  4iieHbl XOHOBOM BaxThl JIOJDKHBI TIPOMTH CIICIHABHYIO
noarotoBky 1o pabore ¢ ECDIS u oOmamate NpakTHYECKMMH HABBIKAMH HCIIOJIB30BAHHUS
CHCTEMBI IIPH [UTAHUPOBAHUN MapIIPyTa U BEICHUH Cy/IHA
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Beinonxenre nepevncieHHbIX TpeOOBaHUH CIIOCOOCTBYET HAIKHOM paboTe HABUTAIMOHHON
CHCTEMBbI, YMEHBIICHHIO BEPOATHOCTH OIIMOOK MPU CYJIOBOXKIEHHH M TOBBILECHUIO OOILEro
YPOBHSI 0€30TTaCHOCTH TITABAHHIS.

Hacrtpoiika napamerpos 6e3omacuoctt ECDIS

Tlepen BbImoNHEHHEM pefica HEOOXOAMMO TPABHIIBHO HACTPOMTH MApaMeTphbl OE30IaCHOCTH
JNEKTPOHHOH KapTtorpaduueckoii HapurammonHon cucteMbl ECDIS. K ocHOBHBIM HacTpoiikam
oTHOCsITCs Oe3onacHas riryouna (Safety Depth), 6e3omacnas u3obara (Safety Contour), rpaHuiibt
menkoBoyibst (Shallow Contour) u rirydokoBoHO# 30HEI (Deep Contour), a Taxke JIOIyCTHMOE
OTKJIOHEHHe cyyiHa oT mHnn MapipyTa (Cross Track Distance, XTD).

3HaueHUsT 9TUX [ApaMETPOB ONPENEISIOTCS C Y4eTOM OCAJKU CyJHA, MHHHUMAJIBHO
HEeoOXO/MMOro 3araca BOJBI II07l KHWJIEM, TI'MJIPOMETEOPOJIIOTMYECKUX YCIOBHH, a Takke
ocoOeHHOCTel paifoHa TDIaBaHus. VX TpaBmiabHAs yCTaHOBKA OOECIICUMBACT CBOEBPEMEHHOE
OIIOBEILCHNE CY/OBOAUTEISI O MOTCHIMAIbHBIX HABUTALIMOHHBIX OIACHOCTAX M CHOCOOCTBYET
0e3011acHOMY BEJICHHIO CY/IHa.

HekoppekTHO 3a[jaHHbIC MapamMeTpbl MOIYT TPHUBECTH K TMPOIYCKY OIACHBIX Y4YacTKOB
Mapupyra Jib0, HAaoOOpOT, K TIOSIBICHUIO OOJIBIIOrO KOJIMYECTBA HEOOOCHOBAHHBIX
npenynpexaeHuid.  VI30bIToYHOE YMCIIO  TPEBOXKHBIX — COOOLICHHWH  CHIDKAaeT —BHHUMaHHE
CYIOBOIMTENSl K JICHCTBUTENIBHO BaKHBIM CHIHAIAM M MOXKET HETaTWBHO IIOBIHUSTH Ha
0€30MacHOCTh CyIOBOXKACHUS [3].

ABTOMAaTHYECKAs [TPOBEPKA MapILIPyTa

ITocme 3aBepiIeHMs IUTAHMPOBAHKS —IIEpEXOfa MapIIPyT MOMICKHT — OOS3aTeIIBHOMN
aBroMarmyieckoii mposepke cpeactBamu ECDIS ¢ ucnonb3oBanreM ¢ynkimu Route Check. B
MpoLIecCe aHaM3a CHCTEMA OLEHMBACT O€30ITACHOCTb 3aIUTAHMPOBAHHOIO ITyTH, IPOBEPS
PAacIiONIOKCHHE  IMyTEBBIX ~ TOYCK, [UIyOWHbI, HABHIALMOHHBIC ONACHOCTH, pAHOHBI C
OrpaHUYCHUSMH TUIABAHUS, CXEMbI Pa3[ICNICHUS JABIKCHUSI, 3aIIPETHBIC 30HBI U JIPyrUe OOBEKTHI,
CIIOCOOHBIE CO3aTh PUCK JUTA Cy/IHA.

Ecnm B XOome MpOBEpKH OOHAPYXKUBAIOTCS TIOTCHIMAIBHO OIMACHbIC YYaCTKH, CHCTEMa
ABTOMATH4eCKH (HOPMHUPYET COOTBETCTBYIOIIME TPEIYyNPEKICHU. JTO TMO3BOJISIET BHECTH
HEoOXO/MMblE M3MEHEHHS B MapLIpyT elle JIO0 Hadala pelica M CHU3UTh BEpPOSTHOCTD
HaBHUTAIMOHHBIX OIMOOK. [Iprmenenne ¢ynkimm Route Check siBrisieTcsi BaKHBIM 2JIEMEHTOM
HOATOTOBKH O€30IIaCHOTO MOPCKOTO IIEPeXOfid U CHOCOOCTBYET MOBBIIICHUIO HANEKHOCTH
cynoBoxeHus [3].

OGHOBIIEHNUE HIEKTPOHHBIX HABUTALIMOHHBIX KapT

TonnepsxaHue HIeKTPOHHBIX HABUTALMOHHBIX KapT B aKTyaJIbHOM COCTOSIHHH SIBJISIETCS] OTHUM
M3 KIIOYEBBIX TpeOoBaHmii Oe3omacHoM odkciutyaraimu cuctembl ECDIS.  Peryisiphbie
OOHOBIICHUST coziepkaT MH(MOPMAIMIO 000 BCEX H3MCHCHMSIX HABHMTAIMOHHON OOCTAHOBKH,
BKJTFOYAsi KOPPEKTHPOBKY TJIyOMH, HW3MEHECHHE PACIIOJIOKCHUSI CpPEJCTB HABUIAIIIOHHOTO
00opy1oBaHusl, 0OBEKTOB MOPTOBOM MH(PPACTPYKTYPBI, a TAKXKE TOSBICHAE HOBBIX PaiiOHOB C
OrpaHMYEHUSMU TUIABAHUS U JIPYTUX BYKHBIX OOBEKTOB.

Vcnonb30BaHHE HEAKTYaIbHBIX KapT MOKET NMPHBECTH K HENPABUJIBHON OLICHKE YCIIOBHI
IUTaBaHKs, YTO YBEJIMYMBACT BEPOSTHOCTb MPUHSATUS OIIMOOYHBIX HABUIALMOHHBIX PEICHUN M
BO3HUKHOBEHMSI aBapHiHbIX curyauuid. [lo 3Toll mpuumHe nepex HayaloM KaxKIoro peiica
CYJIOBOJIUTEIb JIOJKEH MPOBEPHTH, UTO BCE UCIIONB3YEMBbIC AJICKTPOHHBIC HABUTIAIIMOHHBIC KAPThI
(ENC) 00HOBJIeHBI 10 TOCIIE/IHEH BEPCUH U COZIEPKaT aKTyaIbHbIC KOPPEKTYpHI [2].
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CoBpemennble HanpaeieHus pasputus ECDIS

COBepIICHCTBOBAHHE AJICKTPOHHBIX KapTOrpauuecKiX HABUTALMOHHBIX CHCTEM SIBIISETCS
OZIHUM U3 KIIIOUEBBIX HATIPABICHUH Pa3BUTHSI MOPCKOM HABUTalIUH M OCYIIECTBILICTCS B PaMKax
MEKIIyHapOIHOM KOHUemmu e - Navigation, paspaboTaHHON MexIyHapoaHOH MOpPCKOM
oprammampeii (IMO). Omnoit W3 HamOoJee 3HAYMMBIX TEHJICHIMI SIBISICTCS TIepeXoi Ha
YHHBepCanbHBIH cTaHAapT S - 100, KOTOPBIi MOCTENEHHO MPUXOAUT Ha CMEHY CTaHmapTy S - 57,
MIPUMEHSIBILIEMYCS TP CO3J[aHHH JIEKTPOHHBIX HABUTALIMOHHBIX KapT.

HWcnonb3oBanue cranmapra S - 100 mo3BoMUT paciMpUTh 00BEM JOCTYITHON CYIOBOJHTEIIIO
nHbopMmaryy. [TOMIMO JAaHHBIX SJIEKTPOHHBIX KapT, CHCTEMa CMOXKET OTOOpayKaTh CBEICHHS O
NPUIIMBAX ¥ TEYCHHSIX, METEOPOJIOTMYECKHX YCIIOBHSIX, JISJOBOM 0OCTAHOBKE U APYTHX (hakTopax,
OKa3bIBAIOIMX BJIMSHUE HA 0€301aCHOCTb TUIaBaHusL. JT0 NoBbIcHT UH(popMaTrBHOCTH ECDIS 1
VIYUIIAT KA4eCTBO OIIEHKH HABUTAIIIOHHOM cUTyarm [4].

CoBpemennble  Bepcun  ECDIS  TecHO  B3aUMOJEHCTBYIOT C  JIPYITUMH  CYOBBIMU
HABUTALIMOHHBIMU CHCTEMaMH, BKITFOYasi aBTOMATHYECKYIO HICHTU(HKAMOHHYIO cuctemy (AIS),
PaJMOJIOKAIOHHBIC CTAHIMK ¢ (PYHKIMEH aBTOMATH4eCKoro compoBokiaeHus nemneid (ARPA /
Radar), cnnytHnkoBble HaBuranmoHHble cucteMbl (GNSS), peructparopst nanHbIX peiica (VDR) u
crcTeMy KOHTpOIIst OuTenbHOCTH BaxTeHHoro noMornauka (BNWAS). CoBmectHast oOpaboTka
MH(OPMALHH, OCTYAOIIEH U3 PA3INYHBIX HCTOYHHKOB, CIIOCOOCTBYET MOBBIIEHUIO TOYHOCTH
HABUTAIMN 1 TIOMOTAET CYIOBOJIUTEITIO PUHUMATh 00Jiee 000CHOBAHHBIC PEILICHUS.

Anamu3 npenmyiiects U orpannuenuii ECDIS

OrbIT 3KCIUTyaTallii COBPEMEHHBIX MOPCKUX CYJIOB MOATBEpXaeT, yto npumenenne ECDIS
CYILIECTBEHHO MOBBIIIACT OE30MaCHOCTh CYHOXOACTBA. VICIONB30BaHME CHUCTEMBI YIPOLIAET
MPOLIECC TIOATOTOBKU MapIpyTa, O0ECIeYMBaeT IMOCTOSHHBIM KOHTPOJb JABIDKEHUS Cy/HA M
TO3BOJISICT CBOEBPEMEHHO BBISBIIATH OTEHIMAIBHBIC HABUTALMOHHBIE OITACHOCTH.

K ocnosHbM npermytiectBam ECDIS mMoxHO oTHECTH:

BBICOKYIO TOUHOCTb OIPE/IEICHISI MECTOIOIOKEHUS CY/IHa;

HEIpPepbIBHbII KOHTPOJIb JABKEHNSI OTHOCHTEIBHO 3aIIAHMPOBAHHOTO MapIIpyTa;

BO3MOKHOCTb OOMEHA JJaHHBIMH C JIPYTHMU CYJIOBBIMH HABUTAlIMOHHBIMH CHCTEMAMU;

ObICTPOE OOHOBJICHHE IIEKTPOHHBIX HABUTALMOHHBIX KapT;

ABTOMATHYECKOE OOHAPY)KEHNE OTIACHBIX YYaCTKOB MapLIPyTa;

CHIDKEHHE BEPOSITHOCTH OIMOOK IPH TITAaHUPOBAHHUH 1 BBINOJHEHHH MOPCKOTO TIEPEX0/ia.

HecMOTps Ha 3HAUUTEIBHBIC IPEHMYILECTBA, CUCTEMA UMEET U ONPEIEICHHbIC OrPAHIICHIS.
Hanexunocts ee paboThl HANpsMyIO 3aBUCHT OT MCHPABHOCTH OOOpYIOBaHWS M CTaOMIIBHOIO
anexTpocHabxenus. Kpome Toro, Ge3omacHas SKCILUTyaTaldsi HEBO3MOXKHA 0€3 peryJisipHOro
OOHOBJICHUS PNEKTPOHHBIX KapT M KOPPEKTHOI HACTPOHKY MapameTpoB Oe3omacHocTH. Cremyer
YUUTBIBaTh M YeJIOBEUEeCKUi (hakTop: Ype3MepHast yBepeHHOCTh B aBTOMATH3HPOBAHHOM CHCTEME
MOYKET IIPUBECTH K CHIKCHHIO KOHTPOJIS CO CTOPOHBI CYIOBOAUTENISI U OIIMOOYHBIM PEIICHHUSM.

IHostomy ECDIS Heo0xoauMO paccMaTpuBaTh Kak BaXKHBI 9JIEMEHT KOMILIEKCHOIO
HABUTALIMOHHOTO 00ECTICUEeHNMs, @ OKOHYATE/bHAs OLEHKAa HABUTAlMOHHON OOCTAHOBKH JIOJDKHA
OCHOBBIBATbCSI HAa COIOCTABICHUH HMH(OPMALUH, IOMyYEeHHOH M3 HECKOJIBKHMX HE3aBUCHMBIX
HCTOYHHKOB.

3axoueHue

IlpoBeneHHOe  MCCieOBaHME — IOKA3bIBACT, 4YTO  OJIEKTPOHHAs  KapTorpaduyeckas
HapuranmonHas cucreMa ECDIS wrpaer BakHylo poie B oOecrieueHHM 0€30IacHOCTH
MopelUlaBanyus. [IpuMeHeHUue [AHHOW TEXHOJOTMH CIOCOOCTBYET MOBBIIICHUIO TOYHOCTH
OIIpEJIeNICHNsI MECTONOJIOJKEHUsT  Cy[IHA, YNPOILAeT MPOLECC IUIAHMPOBAHUS —MapllpyTa,
obecreynBaeT HerpepbIBHbI KOHTPOJIb 32 BBIIOJIHEHHEM TIepexo/ia 1 MO3BOJISET CBOCBPEMEHHO
HpeIyIpeskIaTh CyJOBOIUTENS O BO3MOMKHBIX HABHTAlIMOHHBIX OMACHOCTSIX.
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Bwmecre ¢ Tem Bbicokast sddextuBHOCTh Hcmonb3oBanuss ECDIS mocturaercs ToabKo mpu
coOImoIeHNN TpeOOBAHHI MEKTYHAPOIHBIX HOPMATHBHBIX JIOKYMEHTOB, IPABHIIEHOI HACTPOHKE
HapaMeTpoB OE30MaCHOCTH, PEryJIPHOM OOHOBICHHM 3JIGKTPOHHBIX HABHMTALMOHHBIX KapT U
JIOCTAaTOYHOM yPOBHE TTOJITOTOBKHU WICHOB CyI0BOJUTEIILCKOTO COCTaBa.

JlanbHeifiee COBEPIICHCTBOBAHAE CHUCTEMBI CBA3aHO C BHEApEHHWeM craigapra S - 100 n
Pa3BUTHEM KOHLEMIMH € - Navigation, HalpaBJIeHHBIX HA CO3aHUE €MHOrO HH(POPMALMOHHOTO
HPOCTPAHCTBA HA MOCTHKE Cy/HA, MOBBIIICHHE OE30MACHOCTH CYJOXOJCTBA, 3((EKTHBHOCTH
YIpaBICHUS PEHCOM M CHIDKCHHE HETaTHBHOTO BO3JCHCTBHS MOPCKOTO TPAaHCIOPTa Ha

OKPYIKAFOLLLYIO CpPEeTy.
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ITPABUJIOBASI OIEHKA KAYECTBA
TEKCTOBbIX MATEMATHYECKUX 3AIAY,
CIEHEPUPOBAHHBIX BOJIBIIUMM SI3bIKOBBIMU MOJEJISIMU

AnHoTanus: [IpemiokeH MHTEPHPETHPYEMbIi METOJ NEPBUYHOTO KOHTPOJS TEKCTOBBIX
MaTeMaTH4YeCKUX 3aa4, CO3/1aBaeMbIX OOJNBIIMMH SI3BIKOBBIMH MOJETSIMH.  [IpaBHIIOBBIi
BJIMATOP IPOBEPSET IATh (JOPMAIBHBIX IPU3HAKOB M coroctasisier pesyinbrarsl ChatGPT,
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DeepSeck n Qwen ¢ koprrycom u3 318 yueOHbIx 3a1a4. Ha skcriepTHO# BbIOOpKE U3 50 mprmMepoB
TO4YHOCTh cocTaBuna 96 % (95 % - i unrepBan VYuicona: 86,5-98,9 %). Ycranosnena
KOHIIGHTpaIwsi omrOoK Qwen B 3ajayax Ha JIBIKCHHE, COPMHpOBAHA TPEXITAIHAs cXema
YEI0BEKO - MAIIMHHOM TTPOBEPKHL.

KiroueBble ci10Ba: Oonbllve S3BIKOBbIC MO, MaTeMaTHUYECKHE 3a/iaud, MpaBHIIOBAs
BATMIAINS, HHTEPBATbHAS OLICHKA, SKCIIEPTHAS TIPOBEPKa, HAYAIbHAS [IKOJIA, 00Pa30BaTEIbHBIN
KOHTEHT.
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RULE - BASED QUALITY ASSESSMENT OF MATHEMATICAL WORD
PROBLEMS GENERATED BY LARGE LANGUAGE MODELS

Abstract: An interpretable first - line quality control method is proposed for mathematical word
problems created by large language models. A rule - based validator checks five formal properties
and compares ChatGPT, DeepSeek, and Qwen against a corpus of 318 textbook problems. On a 50
- item expert sample, accuracy reached 96 % (95 % Wilson interval: 86.5-98.9 %). Qwen errors
were concentrated in motion problems, and a three - stage human - in - the - loop review workflow
was formulated.

Key words: large language models, mathematical word problems, rule - based validation,
interval estimation, expert review, primary education, educational content.

Beenenue

I'eHepaTHBHBIE S3BIKOBBIE MOJENH TIO3BOJSFOT OBICTPO (HOPMHPOBATH CEPUH BAPHATHBHBIX
y4eOHBIX 3a[aHHi, MOATOMY HX HNpHMEHEHHe OCOOCHHO MPHBIIEKATENHHO TPH MOATOTOBKE
MaTepUaoB I HAYATBHON MIKOJBL JIJI TEeKCTOBBIX MATeMAaTHUYECKUX 3a/ad aBTOMATH3AIIHS
CHIKaeT 00BbEM PYTHHHOH paboThI Ienarora, HO OJHOBPEMEHHO MEPEHOCHT YacTh KOHTPOJI
Ka4yecTBa Ha IporpamMMHbIe cpefctsa [ 1, ¢. 15].

KimogeBast po6iieMa 3aKiF04aeTcst He B CaMOM HONYYCHIH TEKCTa, a B OTACNCHHH PHTOHBIX
3amaHuid oT (popMaTbHO Ie(EeKTHBIX. B aBTOMaTnyeckn CO3aHHOM Marepuaie BCTPEYAIOTCS
OTCYTCTBYIOIMI BOMPOC, HEIOCTATOUHbIC JAHHbBIC, MPOTHBOPEYANME IPYr APYry dHcia U
TeMaTHYeckie OTKIOHeHWs. CIUIONIHAs OSKCIepTHAs IPOBEpKa OOJNBIIMX MACCHBOB ILIOXO
MacIITabupyeTcst, YTo JIeJaeT aKTyaTbHBIM TIPO3pavHBbIi IIPEeABAPUTENBHBINA (GHTBTD [4].

Llenb uccnenoBaHus — OLEHUTh TPUMEHUMOCTb HHTEPIPETUPYEMOTO NPABHIIOBOTO KOHTPOILS
JUTL TIPBHYHOTO OTOOpA TEKCTOBBIX MATEMATHYECKHMX 33ad W YCTAaHOBHTh, KaKHE THITbI
(hopMAaITBHBIX OIIMOOK COXPAHSFOTCS B PE3yJIbTaTax TPEX OOJBIIMX S3BIKOBBIX MOJICICH.

40



Jnst noctkeHns 1emd chOpMUPOBAH STATIOHHBIA KOPIYC, OOECTICUEHB! EIHHBIE YCIIOBHS
rerepait uist ChatGPT, DeepSeek u Qwen, peann3oBanbl HSTh (HOPMATBHBIX TPOBEPOK,
BBINOJTHEHO COTIOCTABIICHHE MOJIENIeH W MPOBEeHa dKCIiepTHas BepuduKarst. JonoIHuTebHO
OLICHEHA CTATHCTUYECKas YCTOMYMBOCTD HMOTYYEHHBIX JIOJIEH U HPEIOKEHA CXeMa COBMECTHOM
PaboTh! BaIMATOPa U SKCIIEPTa.

Hccnenosanns MareMaTH4ecKnx BO3MOKHOCTeH LLM NpenMyIiecTBEHHO COCPENOTOYEHB! Ha
pelIeHnHt 3a1a4 ¥ ocTpoeHnn 6eHumapkoB. Collins 1 ip. moKa3any 3aBUCHMOCTb pe3yJbTaTa OT
Xapakrepa B3auMoJIeiicTBus ¢ Mojiernbio [4], a MathOdyssey pacimpui auana3oH npoBepsieMoit
cnoxaocTH [5]. JIist reHeprpyeMbIX yuaeOHBIX 3a/IaHAH CYIIECTBEHEH IPYTOM acTIeKT — KaueCTBO
CaMOH TOCTaHOBKH. Meissner M Jp. CBS3BIBAlOT OCHOBHBIC NE(EKTBHI C HENOCTATOYHOCTHIO
JTaHHBIX, JIOTHYECKUMH IIPOTUBOPEUMSIMU 1 HEPEATUCTHYHBIMU 3HAYSHUSIMU [ 7].

ABTOMaTHYECKUI KOHTPOJIb MOXKET ONHUPAThCS HA SIBHBIE PABHIIA, CTATUCTUYECKOE CPABHEHHE
C OJTAIOHHBIM KoprycoM Jmbo oOyuaemblii kimaccudukarop [7]. s mpeaBapuTenbHOro
MEJArOrM4eckoro KOHTPOJSL BBIOPAH MEPBBIM BApHAHT: KaKIOE OTKIOHEHHE CBS3aHO C
KOHKPETHOW TMPOBEPKOW, PE3yJIbTaT MOKHO OOBSCHUTH aBTOPY 3aJiaHusl, a Il HACTPOMKH HE
TpelyeTcst pasMedeHHast 00y4arolast BHIOOpKa.

IIpenmernas 06nacTh OrpaHUYEHa 3aJaHKSIMU YETBEPTOrO Klacca o TpEM TeMaM: IBUKEHHUE,
BEJIMYMHBIL, JIOMUM U Apodu. Takoe orpaHMueHUE MO3BOISET CBA3aTh IpaBWIa C 0a30BBIMU
ornomeHwsiMu S = V x T u Ilena x KommuectBo = CTOUMOCTb, @ Takoke ¢ TPEOOBAHISMU K
TOJIHOTE BOIIPOCA M PEATCTUYHOCTH YMCIIOBBIX JAHHBIX [2, ¢. 112; 3].

Marepuansi 1 MeTOABI

JlvzaiiH WMccleoBaHusl BKITIOYAET YEThIPE COMOCTABMMBIX HCTOYHHMKA. JTAJOHHYIO YacTh
obpazoBay 318 3amanuii U3 yueOHukoB: 92 Ha aBwxenue, 100 Ha Bemuuuubl U 126 Ha omm.
OxkcenepumMeHTanbHast 4actb coeput 1o 300 pesynsraro ChatGPT, DeepSeek n Qwen — o
100 3amanmii Kax oM TeMaTuKi. MITOroBbIii MacCHB HacuMTHIBaeT 1218 00BEKTOB.

VYenoust reHepalyy YHUGUIMPOBAHBL: MOZENSM IEPENaBaICs OIUH M TOT K€ HPOMIT C
YKa3aHHeM KJacca, TeMbl, 00S3aTeNIbHOrO BOMPOCA, PEATMCTHYHBIX YHCET M OJHO3HAYHOCTH
pemreHnss. TeM cambIM pasimiuusi B pe3ysbTaTax He CBS3aHBI ¢ HAMEPEHHBIM H3MEHEHHEM
MHCTPYKIUY MEKITY MOJICIISIMH.

Pemtenye npuHUMaeTcss MO MPUHLUILY JIOTMYECKOH KOHBIOHKIWU: 3a/laHHE HPU3HAETCS
(hopMasbHO BaTMIHBIM TOJIBKO IIPH MPOXOAACHUAN BCEX IISITU IPOBEPOK. PeryIisipHbIe BEIPOKEHI
BBIBILIIOT BOIIPOCUTENBHYIO KOHCTPYKLMIO; YUCIOBON aHAIM3 KOHTPOJIUPYET HATMYKE JAHHbIX,
HeoTpHIaTeNnbHOCTh M BepxHuit mopor 1 000 000; TemarHyeckue NMpaBuiia MPOBEPSIIOT 0a30BbIC
MaTeMaTUYeCKhe 3aBUCHMOCTH W CJIOBAaph XapakTePHBIX TPHU3HAKOB. Takoi MeXaHHM3M He
MPUCBAMBACT OOIIMI OallT U COXPAHSIET MPUUUHY KaXKIOr0 OTKa3a.

ApXHUTEKTypa MPOrpaMMBbI pa3ziersieT OOy TTOCIIEA0BATEIEHOCTh KOHTPOIS H TEMATHIECKIE
npaBwia. AOcTpakTHelii kiacc BaseValidator 3amaér emumbli uHTepdeiic, a KIacchl
MovementValidator, ValuesValidator u FractionsValidator wuHKancymmpyoT cnoBapu Hu
3aBUCHMOCTH JIISl JIBWKCHUSL, BEJIMYMH U JIoJieid. Takoe pasziesieHue yrpoiaer J00aBiIeHHe HOBOH
TeMaTHKK 0€3 M3MEHEHHs 0a30BOr0 aJIrOpPUTMA.

KannOpoBKka BBIMOJHSIIACH HA yIeOHMKOBOM Kopityce. [Tociie aHam3a JT0KHbIX cpabaThIBaHHI
pacImpeH TiepeueHb BOMPOCUTENBHBIX KOHCTPYKIHH, CKOPPEKTHPOBAH TMOPOT TEMATHUECKHX
KJIIOUEBBIX CIIOB U J00aBIEHbl TEKCTOBbIC UUCIUTEIbHBIE «TPOE», (TIONOBUHA» U JPYIHE.
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TosToMy pe3yIbTaT TalOHHOIrO KOpITyca pacCMaTpUBAETCsl KaK MPOBEPKA HACTPOMKH, a HEe Kak
HE3aBUCHMBIH TECT.

HesaBucumas npoBepka MpoBeieHa Ha CTpaTH(UIMPOBaHHON BbIOOpKe U3 50 3amanuid. [[pa
9KCIEpTa NPUMEHSUIM T€ JKe ILITh KPUTEPHEB, IIOCHE HYEro AaBTOMATHYECKHE METKH
COTIOCTABIISUINCH C COITIACOBAHHOM SKCIIEPTHOM OLIEHKOM. /|11 TOUEYHBIX METPUK JOTOIHHTEIBHO
paccuntassl 95 % - € MHTepBaJIbl Y UIICOHA.

Pe3yibTaThl Hec/1e10BaHUS

Tabmna 1. CBoaHast hopMaibHas BAJIMIHOCTB 337184 [0 HCTOYHUKAM

Hcrounuk Bammanbix Bcero Hons BasuaHbIX, %
@I'OC (31anon) 318 318 100,0
ChatGPT 300 300 100,0
DeepSeek 300 300 100,0
Qwen 293 300 97,7

CBozHBIE PE3yJIBTATHI TOKA3bIBAIOT PA3IMUMS HE CTOJIBKO IO 00mIeMy 00BEMY, CKOJIBKO IO
CTpPYKTYpe 0TKa30B (Tab. 1). Temariueckas JeTani3alyst peiCTaBieHa B Ta0I. 2.

Tabmua 2. dopmabHast BaTMIHOCTB 110 TEMATHYECKHM IPYIIIamM

Tema droc ChatGPT DeepSeek Qwen
JBroKenue 100 % 100 % 100 % 94 %
Bemmunnst 100 % 100 % 100 % 100 %
Jomt 100 % 100 % 100 % 99 %

Bce ceMb OTKIIOHEHHBIX TeHeparmii OTHOCSATCS K Qwen, IPHYEM IIeCTh W3 HUX BO3HHKIN B
teme nkeHus. CrnenoarensHo, 85,7 % 3aperucTpUpOBAHHBIX OMIMOOK 3TOH  MOJENH
COCPEJIOTOUEHBI B OJTHOM TeMaTHIeCKOU TpyTIIIe.

Paznoxenne pesysbrara Mo OT/AEIBHBIM MpaBUiaM (Tadi. 3) JIOKaIU3yeT NMPUYMHY OTKa30B:
st Qwen HambOonee 3aMETHO OTCYTCTBHME Bompoca — 2 % 3a[JaHuii; TeMaTH4ecKoe
HECOOTBETCTBHE BhIsBIIEHO ellé B 0,3 % cirydaes.

Tabmmna 3. TIpoXoskK/IeHIE OTCIBHBIX PABUIT BATHAAINH, %0

Kpurepuii oroc ChatGPT DeepSeek Qwen
Hamuue Boripoca 100 100 100 98,0
Aocrarostocts 100 100 100 100
JIQHHBIX
AIeKBaTHOCTB YHCEI 100 100 100 100
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Kpurepwuii oroc ChatGPT DeepSeek Qwen

OtcytcTBHE

o 100 100 100 100
IIPOTUBOPEUUI

COOTBETCTBHE TEME 100 100 100 99,7

JlmarHocTudecku mokasaTesieH puMep: «ABToMoOmITh mpoexai 240 kum 3a 4 gaca. CKopocTh
apromMoOuis cocraBisier 60 kM / u». TeKCT CONEP)KUT MCXOJHBIE JAHHBIC M BBIYMCIICHHOE
YTBEpXKIEHHE, OHAKO HE CTaBHT Iepe]] ydaummcs Bornpoc. GopManbHO KOPPEKTHBIE YnCIia He
KOMIICHCUPYIOT OTCYTCTBHE Y4eOHOM 3a1a4n KaK JICHCTBUSL.

Tabmia 4. CornacOBaHHOCTb BAIMAATOPA C SKCHIEPTHON Pa3METKOM

Merpuka 3nayenue
Tounocth 0,96
IpeumsronHoCTH (Precision) 0,977
Tonxota (Recall) 0,977
F1 - mepa 0,977
Karma Kosna 0,857

Ha okcneprHoif BbIOOpKE moOMy4deHb! 43 HCTUHHO MOJOXKHTENIBHBIE M 5 HCTHHHO
OTPULIATENIBHBIX ~ KIACCU(MKALMKA  NPU  OJHOM  JIOKHONOJIOKUTEIBHOM M OJIHOM
JI0XKHOOTPHULIATENIEHOM pe3yJibTate. MexaKcIepTHoe coBrnazieHue coctaBuiio 94 % (xarma Kosna
—0,82), 4TO MO3BOJIAET UCTIONB30BATH COIIACOBAHHYIO PA3METKY B KAYECTBE KOHTPOJILHOM.

JlonoJIHUTENbHBI AHAIN3 YCTOIYHBOCTH

Jlns noneii paccunrad 95 % - it UHTEpBaI YMIICOHA, YCTOMYMBBIA MPH MaJIbIX BBIOOPKAX U
3HaueHUsIX, Oim3kuX K rpanuiam 0 u 1 [8]. Jlns tounoctu 48 3 50 ero rpanmiib! cocraBmm 86,5—
98,9 %, mostoMy TO4euHOe 3HaueHME 96 % He cliemyer BOCHPHHHMATH KaK OLEHKY Oe3
CTATUCTUYECKON HEONPEEIEHHOCTH.

Tabmma 5. JlonoHUTETBHBIE TIOKA3aTeNH YCTOHYUBOCTH OIISHKH

Ioxazarenn 3nauenue
TouHocTb, 95 % - it AU Yuncona 96,0 % (86,5-98,9 %)
CretmduaHOCTD 83,3 %
OrpunaresnbHast IPOrHOCTHYECKAst [IEHHOCTh 83,3%
CohanaHcHpOBaHHAS TOYHOCTh 90,5 %
Konnentparws omr6ok Qwen B 3a1a4ax Ha

85,7% (6m37)

JIBIDKCHHE
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WurepBabl jonmu hopManbHO BanmumHbx 3ama4 paBHbl 98,7-100,0 % s ChatGPT u
DeepSeek n 95,3-98,9 % mr Qwen. X mepekpbITHe 03HAYaeT, YTo HaOMoaeMas pa3HuIa He
TIOATBEPIKIACT ~CTATHCTUYECKU YCTOMYMBOE MPEBOCXOACTBO ONHOM MOJENHM; PE3yJbTar
OIHMCHIBACT KOHKPETHBIE TeHEPALIMH MPH 33JaHHOM TIPOMITTE.

Crietm)UIHOCTh U OTPULIATENbHAS MPOTHOCTHYECKast LEHHOCTh cocTaBwmm mo 83,3 %, a
cbamaHcupoBanHas TouHocTb — 90,5 %. OTM mHokaszaTeny UyBCTBUTENIbHBI K IIECTU
OTPULATENbHBIM IpPUMEpPaM B SKCIEPTHOH BHIOOPKE M MOAUEPKUBAIOT HEOOXOAMMOCTH
JAJIGHEHIIIEr0 TECTUPOBAHUS HA KOpIyce C OOJBIIMM YHCIOM HaMEPEeHHO BKIFOUEHHBIX
Je()eKTHBIX 3a/1a4.

IpaxkTuyeckas cxeMa NpUMeHeHHsI

Ipemaraemerit poriece BKIFOYaeT TpU dTana. CHavaia BATHAATOP BBHIIONHSET CILIONIHYO
IPOBEPKY MaccuBa U COXPaHAET MPUUMHY KaKIOrO OTKa3a. 3aTeM SKCIEPT pPacCMaTpuBacT
OTKJIOHEHHbIE 3a7aHus Y CIydallHyl0 BbIOOPKY NpUHATBIX. HakoHel, pe3yibTarbl pyqHOIO
ayauTa MCIONB3YIOTCS JUIl HNEPUOAMUECKOro OOHOBIIEHUS CIIOBapeil U MOpPOroB 0e3 CKPHITOro
W3MCHCHUS KPUTCPUCB.

Takast opraHM3alWsi COXPAHSET OTBETCTBEHHOCTh MEArora 3a CMBICTIOBYIO W BO3PACTHYIO
MPUTOTHOCTH MaTepraia, HO COKpaIaeT 00bEM OTHOTHITHOHM MPOBEpKU. Bamimatop BeicTymaer
He 3aMEHO# IKCIIePTa, @ BOCIIPOU3BOIMMBIM (DHIIETPOM TIEPBOTO YPOBHSL.

Obcy:xeHue pe3yabTaToOB

BbIcokue 10/ NPOXOXICHUS MPABIWI MOJTBEPXKIAI0T BO3MOXKHOCTb MAaCCOBOM I'€Hepalliy
(opMaTbHO KOPPEKTHBIX 3a[aHMH, HO HE JOKa3bIBAIOT IEAArOrMYECKyl0 pPaBHOLEHHOCTh
mozeneit. ina ChatGPT u DeepSeek Ha nanHON BbIOOpKe HE 3a(UKCHPOBAHO OTKA30B, a
pesyabrar Qwen coctaBuit 97,7 %. IlepekpbiBarolyecs I0BEPUTEIbHbIE HHTEPBAIBI M Majoe
YUCIO OMMOOK He JAI0T OCHOBAaHWH HMHTEPHPETUPOBATH 3TO Pa3lIMuMe KaK yCTONUIMBOE
paHKHPOBaHHE.

CortacoBaHHOCTb C KCIEPTHON OLEHKOH ocTaéres Bhicoko: F1 - mepa pasHa 0,977, karma
Kosna — 0,857, 4t0 COOTBETCTBYET MOYTH MOJHOMY coriiacuto [6, c. 165]. Bmecre ¢ Tem
cretduuHocTh 83,3 % TMOKAa3bIBACT, YTO BBIBOA O PEAKHMX JAC(EKTHBIX 3aJaHHSAX MEHEe
YCTOHYKB, 4eM 00I1[asi TOUHOCTh. [IpaBHIIOBBIN MEXaHH3M HE OLICHHBAET CCTECTBEHHOCTh CHOXKETA,
TMeJarorMIecKyro CII0KHOCTb H TIONHYI0 MaTEMaTHUYECKyI0 PEIIaeMOCTh; €r0 Pe3yJbTaT 3aBHCUT
OT cJIoBapeii 1 Habopa (hopMaM30BaHHBIX 3aBHCHMOCTEH.

IIpaxTuyeckuil BBIBOJ COCTOUT B Pa3feIeHUM aBTOMATHYECKOIO OTOOpA U HeJaroruueckoro
peteHus. Bamunatop nenecooOpa3HO NMPUMEHATh KO BCEMY MAcCHBY, OTKJIOHEHHbBIC 3alaHUs
HAIIPaBIITh HA aiPECHYI0 KOPPEKTUPOBKY, @ CPEIH NPOLISAIINX IPOBEPKY PETYJIIPHO OTOMPATh
CIy4alHYHO JIOJIFO JUTs1 AKCriepTusbl. [l Qwen OT/IENBbHBIM 0053aTeIbHBIM TIPABUIIOM OCTAETCS
KOHTPOJIb HAIMYHSI BOMIPOCUTENHHOM YacTH.

3akoueHue

HccnenoBanne TOATBEPIIUIO TPHUMEHUMOCTD IISTH OOBSCHUMBIX TPABIUT ST TIEPBHIHOTO
KoHTposst LLM - reHepupOBaHHBIX 3a/iau HaualbHOM Ikonbl. Ha maccuse u3 1218 o0bexToB
JoJ1s1 (pOpMATIbHO BANMAHBIX TeHepalmid Tpéx Mmopenei cocraBuna 97,7-100 %, a TouHOCTH
OTHOCHTENIHO OKCIEpTHOW BBIOOPKH — 96 %. JIOMOJHUTENBHBIA WHTEPBAIBHBIA AHAIN3
TMOKa3bIBACT, YTO 3T TOUECUHBIC OLCHKU CJIEAyeT TPaKTOBaTh C y4ETOM pa3Mepa BBIOOPKH U
PEIKOCTH OTPULIATENBHOTO KJ1acca.
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IlpakTueckn 3HaYMMBIM  PE3yJAbTaTOM  SIBISIETCS  TPEXOTAaNHas CXeMa:  CIUIOIIHOM
ABTOMATHYECKUH CKPMHHUHI, aJIpeCHasi MPOBEPKA OTKA30B M BBIOOPOYHBIA ayJuT HPUHSTHIX
3amanuil. JlanbHeiias paboTa JODKHA BKIIIOYATH HE3ABHCHUMBIM KOHTPOJIBHBIN  KOPITYC,
CUMBOJIGHYIO HPOBEPKY PEIIAeMOCTH, OLCHKY CJIOXHOCTH M ampoOalliIo MPaBIJI HA APYTHX
KJIaccax U MPEAMETHBIX TeMax.
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ABTOMATHM3ALNA 3ATPY3KHU - PA3I'PY3KU TOKAPHOI'O CTAHKA C YITY

AHHOTAIMA

B cratee paccmarpuBaercsi pa3paboTKa CHCTEMbl aBTOMATH3ALMK 3arpy3KH U Pasrpy3Ku
TOKapHoro cranka ¢ UITY 1 npor3BoCTBEHHOM siueliku Ha ocHoBe obopynoBanus [[IPOTOH T
500 1 mpomsImieHHOro podota M - 710iC / 45M. Yrpasienue peaan3oBaHO Ha OTEYECTBEHHOM
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xoutpoiiepe OBEH B cpene CoDeSys, uHTerpaimsi 000py/lOBaHHS BBIOJHEHA Yepe3
JIMCKpETHBIE cUrHaibl. [10jpoOHO paccMOTpeHa CTPYKTypa YIPABIISIOLIEH POrpaMMbl Ha SI3bIKE
CFC ¢ paz0opoM Kaxaoro ()yHKIHOHAIBHOTO OJIOKA U MX B3aUMOJICHCTBUS, B PE3yJIbTaTe Yero
obecrieunBaeTCs MOCEIOBATeIbHOE U Oe30MacHOe BBINONHEHUE onepauuil. IIpemoxkeHHOE
PCILICHHE CHIDKAeT JOJNK PYYHOTO TpyJa M MOXKET ObITh aalTUPOBAHO JUIS Pa3IMYHBIX
TIPOM3BOACTBEHHBIX 3a1au.

KroueBsble cioBa

ABTOMaTH3aIysl 3arpy3Kd W pasrpy3kd, TokapHbd craHok ¢ YITY, mporpammupyemsrit
normaecknii  koHTporiep (IUIK), OBEH, CoDeSys, MCKpeTHBIE CHUTHAJIBI, YIIPaBIIIOIIAs
MpOrpamma, PON3BOJICTBEHHAS sSTUCHKa.

Beenenne

CoBpeMEHHOE MAIIMHOCTPOCHUE XapaKTepHU3yeTcs IePexoioM K I'MOKUM HPOU3BOJICTBEHHBIM
CHCTEMaM, YTO SIBIISCTCS CIIEJCTBUEM BCE YCKOPSIOILIETOCS TEMITa Pa3BUTHS HAYKH, TEXHUKU H
9KOHOMHKH [2]. UYToObl TPOM3BOJICTBO OCTABAJIOCh AKTyaJbHBIM OHO JIOJDKHO HMETh
BO3MOYKHOCTB a/IalITUPOBATHCS TI0]T TPeOOBAHMS 3aKA3UMKOB U MPEIOCTABIITE [IUPOKHUI CIIEKTP
BO3MOXKHOCTEH. B To ke Bpemsi ruOkoe MpOHM3BOACTBO OOBIMHO aCCOLMMPYETCS C OONBIINM
MPOLICHTOM PY4YHOrO TpyZAa, YTO SBISETCS NpPaBWIOM JUIS TPOM3BOACTB CO  CTapbIMH
YHUBEPCATHHBIMH cTaHKaMI. OJIHAKO VTS COBPEMEHHOTO 000pYyI0BaHHSI 3TO YiKe He TIpodieMa.

B nmanHO# pabote B KauecTBe mpuMepa OyJIeT paccMaTpHBAThCS MMPOU3BOJICTBEHHAS sTUeHKa,
cocrosiiiass u3 TokapHoro cranka [IPOTOH T 500 c¢ YITY Siemens sinumerik 828d [4],
yHuBepcanbHoro podora M - 710iC / 45M ¢ cucremoii ynpasnenuss R30iB [3]. OcuoBoii s
CO3JaHKsI [IPOrPaMMbl YIIPABJICHHSI CTAHET TEXIpoliecC TOKapHO oOpaboTku neramn «llkus
142.28.05.106» xomnanuu Poctcenbmart.

J1ns mofaun 3aroToBOK B STYEHKY Mpe/IaraeTcs CIoib30BaTh MOBOPOTHBIN 4 - MO3UIIMOHHBII
CTOJ KapycesbHOro THra ¢ cepporpuBoziom Optimus Drive OSD - H - 750W u cepBoycummTenem
OSD - H - 2SD75 - P. I[Ipeamnomnaraercst, 4To 3aroToBKH Oy IyT MOaBaThCs HA CTOJ 110 POJIBIAHTY
WM HAKIOHHOMY JkenoOy. CTodl JODKeH BBIIONMHATH (YHKIMIO —TIepeMelIeHUs U’
TIO3UIIMOHMPOBAHHS 3ar0TOBOK TSl TOCIIEYIONIEr0 3aXBaTa MAHUITYJIITOPOM F OTBOZA TOTOBBIX
netaneit. Paboyast gacTe crona cmojenpoBaHa B porpamme Komrac - 3D (puc. 1)

Pucynok 1. Padouast 9acTh cT01a € AeTAISIMH M 3aT0TOBKAMH B MO3HIMSAX

Bb100op KOHTpOJIIEPa U OPraHu3aluu

JInst peleHust 3a[a4d MO YIPaBICHUIO BCEMH DJIEMEHTaMH ObUT BBIOpAH OTCUSCTBEHHBIH
nporpammMupyemslit jornueckuii koutposiep (IJIK) OBEH 54214 TJIK110 - 24.30.P - M (M02)
xommanuu «OBen». OH ObUT BBIOPaH M3 - 32 CBOSH JIOCTYITHOCTH M IIMPOKOTO (hyHKIIMOHAIA.
Komnanusi czienana paboTy cO CBOMMH KOHTPOJLIEpAMH OY€Hb YIOOHOM 3a CuéT OOIIMpHOI
OUOIMOTEKH JOKYMEHTAIIMH 1 JJIEKTPOHHBIX MaTePUAIIOB Ha UX CaiiTe.
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BBuy pazHopoHOCTH amnmapaTHbIX HHTEP(ECOB HEOOXOIMMO OOBEAMHHUTH BCE B CIUHYIO
CHCTEMY C TIOMOLLIBIO IIPOMBIIIICHHBIX MPOTOKOJI0B, TakuX kKak PROFINET, EtherCAT, RS - 485
wm RS - 232 mi6o motpeOoBaTh MOUCK HECTAHIAPTHBIX PEICHHM, YTO TOBJICYET 3a COOOM
3HAYUTEIHBIE 3aTPATHI.

Bcé ucnonbzyemoe 000py0BaHHE MMEET CBOM IIPOrPaMMHUPYEMbIE KOHTPOJUIEPBI, KOTOpPbIE
CIIOCOOHBI BBINOJHATH CBOM 3a/[a4i HE3aBUCHMO OT BHEIIHMX cucteM. Ho i B3anMoneiicTBust
BCE JIEMEHTBI MPOW3BOJCTBEHHON SYEHKH JOJDKHBI OOMECHMBAThCS CHTHAJAMH craryca. B
KayecTBE YHMBEPCATHLHON albTepHATHBEI MPOMBIIUIEHHBIM MPOTOKOJIAM OBUTH HCITOB30BAHBI
JIMCKpETHbIE cUrHasibl. Takoi Noxoz He TpeOyerT JIMLEH3 I, TI03BOJISET YIPABIISATh AIEMEHTAMH C
HU3KOH 3aJIep/KKOI 1 00€eCreYnBaeT rajlbBaHUUECKYHO Pa3BsA3Ky Ui 000pyI0BAHHS.

HcnosiHeHue IporpaMmsbl ynpasJieHHst

JU1 cocraBneHust mporpamMmbl HUCIOIB3YEM HMHCTPYMEHTAIBbHBIA IPOrpPAMMHBII KOMILIEKC
CoDeSys [1]. Kommanust «OBen» pekoMeHayeT ncrois3oBats 310 [10 s padotst ¢ ux [UIK n
HPEJIOCTaBIIET IPUMEPBI, OMOIMOTEKN 1 HHCTPYKIUK K HeMy. B HEM yke ecTb MHCTPYMEHTBI JUIs
HAIMCAHUS IPOrPaMM, UX OTJIIKU, KOMIWIILMK U ycTaHoBkU Ha [TJIK.

Hcnonesyem rpaduyeckuii s3pik Continuous Function Chart (CFC). Szpik CFC siBnsiercs
MPOCTBIM ISl OCBOCHMS M HAIVBIHBIM. [Iporpamma peaimsoBaHa HaOOpoM (yHKIMOHAIBHBIX
OJIOKOB M CBsI3eH, ITOPSIOK BBITIOJHEHMSI KOTOPBIX OINPEIENSIeTCsT MOPSIKOBBIMUA HOMEpaMU,
HPUCBOCHHBIMH KaXK/IOMY JIEMEHTY.

Pucynok 2. Iporpamma st IUIK oBen
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Tporpamma, n300pak€HHAs Ha PUCYHKE 2 SIBJISCTCS HAYaJIbHBIM BapHAHTOM, TPEOYHOLIMM
omnanky. JlemoHcTpupyemast Bepcust Obuia mpotectipoBaHa B cpere CoDeSys [1]. s
HEKOTOPBIX 1JIEMEHTOB CHIHAT (POPMHPYETCS B TEUEHHE ONHOTO IMKIA KOHTpoJuiepa. Takoi
KOPOTKHII CHTHAI MOXKET TOTEPSATBCS U3 - 32 [OMEX MJIM HECUHXPOHHOM paboThl 000pyI0BaHHS.
Uro0b! M30€KaTh MOTEPU CUTHAJIA, HAa BBIXO/IBI HEOOXOAMMO J00aBUTH TaliMephI.

BzauMopeicTBre MEXIy 3/1€MEHTAMH IIPOU3BOJACTBEHHOH SMEHKU IOCTPOCHO IO IPUHLIUITY
«3amnpoc - MOATBEepKAcHUE». [Isi Kaaoro NEHCTBHS COCTABISIOTCS HEOOXOIUMBIEC YCIOBHUS
COCTOSIHMI 3JIEMEHTOB sUeiKi. JT0 00ecrieunBaeT He TOJIBKO YIOPSJOYEHHOE HCIIOHEHUE, HO 1
HeoOXomMyto Oe3oracHOCTb. B Onokax Nel-Ne6 mponcxomuT yrpaslieHHe MaHMITYJISITOPOM B
paboueii 30He CTaHKa, U OTHUM U3 HEOOXOIMMBIX YCIIOBHII SIBJISCTCS OTKPBITasi IBEPb CTAHKA.

Ormcanye QpyHKIHi OJIOKOB:

Briok Ne0 — VYrmpaBinenre MOBOPOTHBIM CTOJIOM: IIPH OTCYTCTBHH 3arOTOBKM B MO3MLIMH 3
cron Oyzer Bpalarhbes, NOKa TaM He nosButcs neranb. [lepemennas VI ucnonssyercs s
3aIMpaHus CTOJIA BO BPEMst 3arpy3KH CTaHKa. BO3MOXHO MCHOJIB30BATh YCIIOBUE, IIPH KOTOPOM,
ecmu 3 CMEHBI MO3HMIMY TOAPSN He NPUBOIAT K IMOSBICHUIO CHTHAIA JAT4MKa, HEOOXOOUMO
OCTaHABJIMBATH CTOJI M OTHPABJISITH OIMOKY Ha KOHTPOJLIEP.

Briok Nel — Korza craHOK He BBIIOJHSET padOTy ¥ TOTOB NPHUHSTH 3arOTOBKY (KyJIauKH
HIEPEIHETO LIIMH/IENS Pa3KaThl), KOHTPOJUIEP OTIPABIIAET KOMAHLY «OTKDBITH CTAHOKY.

brok Ne2 — Korzma aBepb cTaHKa OTKPBITA, @ CTAHOK ITyCT, MAHUITYJISITOP MOXKET HadaThb
JBIDKeHHe. MaHuryisitop GepET 3aroToBKy €O CTOJA M IEepeMelacT e€ B NMaTpoH IEpEeHero
IIMUHEE. DTO HA4ajlo 3arpy3KM CTaHKA, U OHO 3aIMCBIBACTCS B BUPTYAIbHYIO IIEPEMECHHYIO
VI1, xotopast GJIOKHpyeT HOBOPOT CTOJIA M MOBTOPHYIO OTHPABKY CHUTHAJA «CTApT IPOrPaMMBbD)
KOHTPOJIIEPY MaHHUITYJIATOpA.

brok Ne3 — Manumnynarop mojan 3aroToBKy B IMAaTpoH cTaHka. OTHpaBisercs CUIrHai
«3akaThb KyJIadKy TIEPETHEro MIMIHACIISD).
brok Ne4 — Tlocne 3akaTusi 3arOTOBKM CTAHKOM, MAHUITYJISITOP MOXKET OTITYCTHTH €€ U

HepeiiTi K M3BJICYCHHIO TOTOBOW JeTaimd. DTOT OJIOK OTNPABISAET CUTHAI MAHUITYJISATOPY
«TIPOZIOIDKHUTE  paboTy». 371eck mepeMeHHas VI2 ormenser 3TOT M Cieayromme ONOKH OT
CITy4aifHOM aKTHBALUH.

brok NoS — Manunyssrop HaXOAUTCS B MO3ULIMU JUISL U3BJICUEHUS U YIIEPKUBACT JETANb.
CraHOK MOKET 0€30T1aCHO pa3KaTh KyJIauKu MaTPOHA 3aJHETO MIMUH/EIS. ITOT OJI0K OTHpaBIIser
CHUTHAJI CTAHKY «pa3kaTh KyJauKH 3a/THETO IIITHH/IENSD).

brok Ne6 — Tlocne TOro kak CTaHOK OTIYCTWII J€Tallb, MAHUITYJISITOP MOXKET MPOAOIKUTD
U3BJICUCHHE. DTOT OJIOK OTIIPABIIAET CUTHAII MAHUITYIISITOPY «IPOAOILKHTE PAOOTY».

brnok Ne7 — MaHurynstop CTaBUT JETalb Ha CTOJ, BO3BPAIIAETCS B UCXOAHOE TOJIOXKEHHE U
OTIIPABIISAET CUTHAI «MAHHITYJISITOP 3aKOHYMII pabOTy». ITOT CHTHAJI ONPEENISeT KOHELl 3arpy3KH
cranka. [Tepemennsie VI1 u VI2 cOpachIBatoTCsl, CTAHOK MOJTy4aeT KOMaH/Y «3aKPbITh IBEPbY.

Brox Ne§ — Konrpomep npoBepsieT TOTOBHOCTh CTaHKA M OTIPABISIET KOMAH/y «3aIlyCTUTh
MIPOTPaMMy CTaHKa».

3akiioueHne

IIpewnoxena KOHLEMMSA aBTOMATU3ALMU 3arPy3KH U Pasrpy3Ku TOKAapHOro craHka ¢ YIIY,
paspaboTaHHasi Ha OCHOBE PEAIbHOIO TEXHOJIOTMYECKOro rporecca. [ yrpasieHus: BbIOpaHbI
oreuectBeHHbI KoHTpoiuiep OBEH mu cpema CoDeSys [1], uto obecrneumio Hap&KXHOCTh U
JOCTYITHOCTb pettieHust. IHTerparus 000py10BaHHs BBIIOIHEHA Yepe3 TUCKPETHbIE CUTHAIBI, YTO
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MO3BOJIMIIO M30EKaTh JIMIIHUX 3aTpaT M YIPOCTUTh B3aUMOJICHCTBHE MEXIY YCTPOWCTBAMU.
Ilporpamma  ympaBneHHs MOCTpOGHAa IO MPUHLMITY MOCICIOBATENBHBIX —3alpOCOB U
TIOATBEPXKACHMI, UYTO B JANbHEWIIEM TapaHTUPYeT TPAaBHIbHBIA TIOPSIOK Omeparyii u
6e3omacHoCTh paboThl. Takkum 00pa3oM, cucTeMa 00ECTIeYMBACT BHICOKYHO aBTOHOMHOCTB SIYCHKH,
CYIIIECTBEHHO COKPAILIAET PYYHOH TPy 1 3aKJIa/IbIBACT OCHOBY JUTSI JATbHEHITICH MOIEPHI3ALIIN.
Vcrone3oBaHue CTaHTAPTHBIX KOMIIOHEHTOB M YHHUBEPCATBHBIX IPOIPAMMHBIX CPEZICTB JIeJIaeT
TMPEIIOKEHHOE PEIlIeHHe MACIITaOUPyeMbIM M TIPUTOJHBIM JUIsl BHEIPESHHST Ha TIPEITIPUITHSX,
TIEPEXOIAINX K THOKUM IPOU3BOJICTBEHHBIM TEXHOJIOTHSM [2].

Crnicok HCNOoJIb30BaHHO¥ JIUTEPATYPhI:
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[Dnexrponnsiii pecype]. — Pexxum moctyna: https: // owen.ru / uploads / 134 / codesys  v23
ru.pdf, cBoboHbIN. — (nata obparenus: 31.07.2026).

2. Apromartmzaiusi 2.0: Kak W3MEHHTCS TIPOMBIIUICHHOCTh B OJMDKAWIIMEe TOJBI?
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IIpoBenenre aHATMTHYECKHX PACYETOB 10 OIPEIEICHUIO JIMHAMUYECKOW YCTOHYMBOCTH
TIOJTYTIPULIETIOB OY€Hb BKHBI, T.K. TIPH JIBIDKEHHUH aBTOITOE3/1a BO3MOJKHO €T0 ONPOKHIBIBAHNE B
pe3ynbTaTe IeHCTBHS 3HAUUTEIHHOr0 MOMeHTa uHepuud [1, ¢. 50]. PaccmotprM muHamMuueckyto
YCTOMYHMBOCTH TIOJyNPULICTIA TIPU HEONAroNpUATHBIX YCIOBUSIX JBIDKCHHS IO HAKIOHHOM
MOBEPXHOCTH C YIJIOM HAKJIOHA B MONEPEYHOM HAIPaBJICHUM, C IIOBOPOTOM B CTOPOHY,
TIPOTHUBOIIOJIOKHYIO HAKJIOHY, IIPU HAIMYMH BETpa M JICHCTBUS a3pOIMHAMIYECKOMN CUIIBI B TY JKe
CTOpOHY, B KOTOPYIO JACHCTBYET LIEHTPOOXKHASI CHJIa OT TTOBOpOTa (pHcC 1.)

Puc. 1. Cxema onpezenens mapameTpoB TUHAMUYECKOH YCTOMYUBOCTH MOTyTIPHULIETIA

OnpokuapBaHue WM OOKOBOE CKOJNBKECHHE IOJYTIPHULIETIa BBI3BIBACTCS JICHCTBHEM CHIL:
LEHTPOOSKHOM, adPOMHAMUYECKON ¥ COCTABILIIOIICH CHIIBI OOIIEro Beca MOyIpHIera.
IentpobexHast cuna P, BO3HHUKAIOIIAst IPX TIOBOPOTE HOMTYTIPHLIENa OIpeiensiercs o Gopmyiie:

_ar?
gr’
rae G — Bec nonympwiena 6e3 yuera Beca Tarada; R — paauyc noBopora.
AspomHamuyeckast cuia T, eficTByroIIast Ha OTYTPULIET, ONpeiensiercs 1o (hopmyJie:
2

rae K — KOOpQUIMEHT a’pOAMHAMHUYECKOrO CONPOTHBJICHHS; F — IUIomians mapycHocTd
TEJIEKKH C PAKETOI B OOKOBOM HAIPABJICHHH;P - TNIOTHOCTh BO3/TyXa; V;— CKOPOCTb BETPA,;

BokoBasi cocraistfoliasi cuibl Beca noiynpuuena G, IeHCTByeT B Ty e CTOPOHY, YTO U
neHTpoOexkHas cuina P u ompenensercs mo gopmyoe:

G, = Gsinp.
IIpumeM JOIyIIEHHe, YTO Bee NEHCTBYIONINE Ha MOMyHPHLEN GOKOBbIC CHIIBI HPIJIOKEHBI B
nentpe macc — Touke C. KommdecTBeHHO UHaMpdecKas YCTOWYMBOCTH —IONYTIPHULICTIA

OMpPEIEIIETCsI TIPEAETBHBIME CKOPOCTSIMHU T10 ONPOKUABIBAHUIO Vo U TI0 OOKOBOMY CKOJIBKEHHUIO
V’, 3ajHeit ocu nomympurienia. CyMma MOMEHTOB CHJL, BBI3BIBAFOLIKX ONPOKHIBIBAHIE, PABHA HITH
00JIbI1IEe CTAOITM3UPYIOIIETO MOMEHTA OT MACChI TSIrava:
(P + T+ Gyhgcosa = G,ly

rne h, — BeicOTa OOIIEro IEHTpa TPUIOKEHWs CHI (UEHTpa Macc) Haj JIMHUeH
OIPOKU/IBIBAHUSE; || — IIe40 NeCTBHS cTabWm3upyoniei ciibl G,.

Ilocne NOACTAHOBKM 3HAYEHWI COOTBETCTBYIOLIMX BEIWYUH Ui KPUTUYECKOH CUTyaluu
ypaBHEHHE MOMEHTOB MEET BHII:

(G—VZ+T+Gsin[3)h cosa =Gcosf -1
R a :
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W3 »sroro YpaBHCHUA ONPCACIIMM  BEIIMYWHY IIPEACIIBHO Z[OHyCTPIMOﬁ CKOpOCTH  TI0
OIPOKHUIBIBAHUIO:
Vo,z Ghgcosa
gR
Tlocie npeoOpazoBaHMs TOTyIHM:

V= JoRGEEE —sinp ).

hgcosa

=Gcosf-ly—Thycosa —Gsinf - hycosa.

Janee ompezensieM BEIHYMHY HPEACIBHO OMYCTHMOM CKOPOCTH MO 3aHOCY (OOKOBOMY
CKOJIBKEHHIO) TIONYTIPHIICTa:

G
V3’2g—R= @GcosB —Gsinp —T

Vs = \/gR((p cosf —sinf —g).

W3 anammza momydeHHBIX (DOPMyT M TPOBEPOUHBIX PACUETOB MPEIETBHO JIOMYCTHMBIX
CKOPOCTEH UTSl Pa3NMYHBIX MOMYTIPULIETIOB MOKHO BUJIETh, YTO TIPH 3HAYCHHSIX KOI(UIHEHTA
CLETUICHHS, OJM3KHX K MaKCHMaJIbHBIM 3HaueHrsM (¢ = 0.6 — 0.8), nuHamuyeckas ycToiurnBOCTb
0 3aHOCY OOJIbIle, YeM IO ONMPOKHBIBaHHIO. CIieoBaTellbHO, OMPOKHUIBIBAHKIE MOTyIPULICTIA
NPU JIBWKEHUM B PACCMOTPEHHBIX YCJIOBHSIX MPOU30MIET HECKOJBKO PaHBLIE, YEM BO3HHUKHET
3aHOC €ro 3a/iHel ocH.

CHnucok ncnoJib30BaHHbIX HCTOYHHKOB:
1. Maiidopona O. B. OcHOBBI ymnpaBieHusi aBTOMOOWIEM U 0e30MacHOCTh JBWKEHHS. M.:
W3narenbeknii neHTp «Axagemus», —2007, 256 c.
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MNPUMEHEHUSI METOJA PERT JJIS1 INTAHAPOBAHUSI CPOKOB
MOJEPHUA3AIINN HASEMHOI NTH®PACTPYKTYPBI ASPOIIOPTA

AHHOTAIUSA

AKTyabHOCTh  TeMbl  OOYCJIOBIICHA HEOOXOAMMOCTBIO TOYHOIO IUIAHUPOBAHUS CPOKOB
MOJIEPHU3AIMHN a9POTIOPTOBOH HH(PPACTPYKTYPHI B YCIOBUSX KECTKUX BPEMEHHBIX M PECYPCHBIX
orpannueHuid. [ess pabotel — agantuposats Meton PERT st pacuéra cpokoB MOJICpHU3AIMH
Ha3eMHOW HH(PPACTPYKTYpbl a3poropra. Pesyinsratom paboThl sBiseTcs CHOpMHpOBAHHAS
cereBas MOJENb M TIPOTHO3 CPOKOB pEAM3ALMH IIPOEKTa € YYETOM HEONpeNeNEHHOCTH.
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Iprmenernne PERT moBbIaeT TOYHOCTH TUIAHUPOBAHUS M TIO3BOJISIET A(D(PEKTUBHO YIIPABIISITH
PHCKaMH TIPY MOZICPHI3ALIIH a9POIIOPTOBBIX 0OBEKTOB

KumoueBsie cioBa

Meron PERT, miaHMpoBaHWe CpOKOB, MOJEPHHM3AIMS adPOIOPTOBOM HH(PACTPYKTYpHI,
YIIpaBJIeHHE POEKTAMH, OLIEHKA JUTUTEIILHOCTH PaboT.

Mopnepumzaimsi HazeMHON HH(PACTPYKTYPBI a’poropTa IpEACTaBIsIeT COOOH  CIIOMKHBIM,
MHOTOKOMITOHEHTHBI ~ Tporiecc, — TpeOYyIONMi — TINATeNbHOH  KOOPAMHAIMM — MHOMKECTBA
B3aUMOCBS3aHHBIX PA0OT, MPUBJICUYCHNS PA3IMYHBIX MOAPSAHBIX OPraHM3alliid, a TaKkKe ydera
HKECTKHX SKCIUTyaTallIOHHBIX OTPaHMYEHMH JIEHCTBYIOIIEro aBHAIlOHHOrO y3ia. B ycnoBumsx
BBICOKOH HEOMPEIETICHHOCTH, 00YCIIOBICHHOH BIMSHIEM BHEIIHHX (DAKTOPOB — OT MOTOHBIX
YCIIOBHIl 10 W3MCHEHHI B HOPMATHUBHOH Oaze u KoieOaHuii 00beMOB (DMHAHCUPOBAHUS —
TPAJIMIIMOHHBIE METO/Ibl KaJICHIAPHOTO IUIAHUPOBAHMSI 3a4acTylO OKa3bIBAIOTCS HEJOCTATOYHO
rHOKUMH ¥ HE TO3BOJISIFOT aJICKBATHO OLICHUTH PEabHBIC CPOKU 3aBEpILICHHUS MpoekTa. B aToii
CBSI3U 0COOYIO aKTyaJbHOCTbH MPHOOPETACT MPUMEHEHHE BEPOSITHOCTHBIX METOJIOB YIPAaBJICHHUS
CpOKaMH, Cpe/ti KOTOPhIX METOJ] OLICHKU ¥ aHam3a porpamM (Program Evaluation and Review
Technique, PERT) 3anmmaer ocoboe Mecto Onaromaps CBOSH CIOCOOHOCTH YYWTBHIBATH
HEOIPE/ISNICHHOCTh MPOJIOKUTENIBHOCTH OT/IENBHBIX Orepariii i (JOpMHUPOBATh PEATHCTHYHBIC
TIPOTHO3HBIE OIIEHKH OOIIEro BpEMEHH! PeaIi3allii IIPOeKTa.

Meron PERT 6asupyercst Ha TOCTPOSHMM CETEBOH MOIEMH IPOEKTa, B paMKax KOTOPOI
Kakgas  paboTa  XapakTepusyercs HE  OJHMM  JICTePMUHHPOBAHHBIM  3HAUCHUEM
TIPOJIOJDKUTENBHOCTH, a TPEMsl OLEHKAMH: ONTHMHCTHYHOHM, ITECCHMUCTHYHOM M HawmOoiee
BepOATHOM. Ha OCHOBE ATHX OLEHOK PACCUMTHIBACTCS OKMAAeMast MPOJOJLKHTEIBHOCTD KayKI0H
ormepaiy 10 (OpMyJie B3BEIICHHOTO CPEIHEro, TMpuIaBas HAuOONBIIMI Bec HaubOonee
BEPOSITHOMY ~ CLIEHApUIO, 4YTO TIO3BOJSET IMOMY4HTh OoJiee YCTOWUMBYIO K  CIIydaiHBIM
OTKJIOHEHMSIM OLeHKy. [lomyueHHOe 3HaYeHHe MCHOMB3YeTCs I ONPENeeHUs KPUTHIECKOTO
MyTH TPOEKTa — IOCNIEJOBATEIBHOCTH PA0OT, CyMMapHasi IPOJODKUTEIBHOCTh KOTOPBIX
onpezesieT MUHUMAIBHBIA CPOK 3aBEPIICHNMSI BCETO KOMIUIEKCa MEpONPHUATHIA. [IpuMeHnTensHO
K MOJICpPHHM3AIINY Ha3eMHON MH(PACTPYKTYpPHI a3pOIOpTa TaKOH MOIXOJ JaeT BO3MOXKHOCTH HE
TOJIbKO BBISIBUTH HAMOOJIEE YSI3BUMBIC 3BEHBS TEXHOJIOTMYECKOM LIETIOYKH, HO U CHOKYCHPOBAThH
YIIpaBJICHYECKHE YCUIINS Ha TEX Y4acTKax, 3aJIepyKKH Ha KOTOPBIX HEN30€KHO MPUBEYT K CPBIBY
obmrero rpaduka. Hampumep, mpyu peKOHCTPYKIMH TIEppOHA WM PYJISKHBIX JOPOXKEK, TIe
paloThl JIOJDKHBI TPOBOAUTHECS B «OKH@» MEXKIY peicamy, yder BapHaTUBHOCTH CPOKOB
BBINOJIHEHUSI OTZENBHBIX 3TAIOB I03BOJISIET OoJiee pAlMOHAIBHO PACIpPENEIATh BPEMEHHBIC
pecypchl 1 MUHUMH3HPOBATH BIHSIHHE HEMPEIBU/ICHHBIX OOCTOSITENBCTB Ha OOLIHIA X0/ IPOCKTA.

Crietduka a’poropToBoi MH(PACTPYKTYPbl HAKJIAIABIBACT JOOIHUTENIBHbIC TPEOOBAHMS K
IUTaHPOBAHHIO, TIOCKOJIBKY JIFOOBIC M3MEHEHHsSI B HA3eMHOM 4YacTH HANpsSMYIO BIHSIOT Ha
0€301acHOCTh TIOJIETOB U PETyJIIPHOCTh OOCITY)KMBAHHS BO3AYIIHBIX CyZoB. B pamkax merona
PERT 310 yuMThIBaeTCS uepe3 JACTAIbHOE pa3OMEHHE IPOEKTa Ha 3JIEMEHTApHbIE OIepariH,
KaX7as M3 KOTOPBIX JIOJDKHA ObITh YETKO ompesenieHa Mo 00beMy, pecypcam M YCIOBHSM
BBINOJIHEHUSL. Tak, TNPU MOJECPHU3ALMH CHUCTEMBI CBETOCHTHAJIBHOTO OOOPYIOBAHHUS HIIH
OOHOBJICHUM JIPEHAKHOW CETH HEOOXOIMMO YUYHTHIBATH HE TOJIBKO TEXHOJIOTHYECKUES
0COOEHHOCTH MOHTaXka, HO M CE30HHBIC OrPaHUYEHHS, CBA3AHHBIC C NPOBEJCHUEM 3EMIIHBIX
pabot. BepositHoctHast mpupona PERT mnosBomsier unTerpupoBath 3Tv (HakTopbl B OOILYEO
MO/ICJIb, IPUCBAKBAs KXKIOH paboTe COOTBETCTBYIOIIUE OLICHKU MPOIOJDKUTEIBHOCTH € Y4ETOM
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BO3MOJKHBIX 3aJICPKEK U3 - 3a HCGJ'laFOlTpI/IﬂTHLIX IOIrOAHBIX yCJ'lOBI/lﬁ N H606X0}II/IMOCTI/I
COITIACOBAaHMS C  PEryJupyIOIMMH  opraHamy. bormee  Toro, pacuer  JuCIEpCHH
NPONODKUTEIBHOCTH  KKIOM ~ ONepauyy  JaeT  BO3MOXKHOCTb  OLGHHTb  CTENCHb
HEOTPEJIENICHHOCTH BCEr0 MPOSKTa U ONPEAETHTh JIOBEPUTENBHBIA HMHTEpBA U OOIIeH
TPOZIOJDKUTEIBHOCTH MOJEPHU3ALIMH, YTO OCOOCHHO BKHO NP (HOPMUPOBAHWH KOHTPAKTHBIX
00513aTeNbCTB M TUIAHUPOBAHUH HKCIUTYaTalMOHHOM JIESITENbHOCTH a’poriopTa B IEPEXOIHBIHA
TIEPHOI.

Baxxuemv acriektom npumenenusi PERT B koHTeKcTe asponopToBoil MOAEpHU3ALMH SIBIISIETCS
BO3MOXKHOCTb IPOBE/ICHHS CLIEHAPHOTO aHAIN34, TIO3BOJIAIOIIET0 OLECHUTh BIMSHUE PA3INYHbIX
(haKTOpOB HA UTOTOBBIE CPOKHU MPOEKTA. MI3MEHSIs1 OLIEHKH MPOAOIDKUTEIBHOCTH OTAENBHBIX padoT
B 3aBUCUMOCTH OT MPEJIIONIAraeMbIX YCJIOBHII — HaIpUMep, TIPH U3MEHEHUH TpauKa IOCTaBOK
000pyIOBaHMS WM TIPHBJICYCHNN JOTIOMHUTENBHBIX MOPSIIMKOB — MOYKHO CMOJICNIMPOBATH
HECKOJIBKO ~ aJIbTepPHATHBHBIX BAapMAHTOB pealM3allik IpOeKTa M BbIOpaTh  HamOomee
COATAaHCHPOBAHHBII C TOYKM 3PEHHS CPOKOB M PHCKOB. Takodl MOIXOA CIOCOOCTBYeT
THOBBIILICHUIO TIPO3PaYHOCTH YNPABICHUYCCKUX PELICHUH M MO3BOJIIET 3apaHee IPemycMOTPETh
Mepbl 0 MUHMMH3ALUK IOTCHIMAIBHBIX 3a7epkeK. B uacTHocTH, mipu paciiMpeHuH
TCPMHUHAJIBHOI'O KOMIUIEKCA WJIM CTPOUTEIILCTBE HOBBIX CTOSHOK U1 BO3AYIIHBIX CyJI0B aHAJIU3
YyBCTBUTEJIbHOCTH ~ CETEBOro  rpaduka IMOMOraeT  BbIIBUTH  pabOTBI,  COKpAIlCHHE
MPOJIODKUTENIFHOCTH KOTOPBIX JACT MaKCUMAIBbHBIN A(D(EKT B IUTaHE YCKOPEHHUs OOIIEro XoJa
MPOEKTA, U 11eJICHATIPABIICHHO HHBECTUPOBATh PECYPCHI B ONITHMHU3ALIIIO UIMEHHO 9THX Y4aCTKOB.

Wurerpamms Meroga PERT ¢ coBpeMEHHBIMM HHCTPYMEHTaMU YIPABJICHHS IIPOCKTAMH,
TAKMMH KaK MPOrpaMMHOE 00eCTieueHHe ISl CETEBOTO TUTAHMPOBAHKS M CHCTEMbl MOHUTOPUHTA
BBINIONIHEHUsT  Pa0OT,  CYIIECTBEHHO  MOBBIIAET  O(PQEKTUBHOCT €ro  NPHMEHEHHSL.
ABTOMAaTH3MPOBAHHBIA pacueT MapamMeTpoB CETeBOro rpaduka, BKIIOYAs —OMNpeneseHHe
KPUTHYECKOTO IYTH, PE3ePBOB BPEMEHU M BEPOSITHOCTEH 3aBEpLICHHS MPOCKTa K 3aJaHHBIM
CpOKaM, TO3BOJISIET OINEPATUBHO PEarupoBaTh HA OTKIOHEHMs OT IUIaHA M KOPPEKTHPOBAaTh
rpaduk B peKUME peabHOro BpeMeHH. JUIst a3ponopra, rie Aake He3HAYHTENbHbIC 3a/IePiKKH
MOTYT TIPUBECTH K KacKaJHbIM COOSM B PACIMCAaHWH IIOJIETOB, Takas I'MOKOCTb CTAHOBHTCS
KPUTHYECKH BaxkHOI. Kpome Toro, Hcronb30BaHne BEpPOSITHOCTHBIX OLEHOK CHIOCOOCTBYET Ooree
000CHOBaHHOMY PACIIPEIENICHHIO PECYPCOB U (POPMUPOBAHUIO PE3EPBHBIX (JOHIOB BPEMEHU U
CPEIICTB, NPEeAHA3HAYCHHBIX JUT KOMIICHCAIINY HENPEABUICHHBIX O0CTOSITEIBCTB. ITO OCOOCHHO
aKTyalbHO B YCIOBUSX OIPaHUYEHHOrO Oo/DKeTa MOJEPHU3AIMM, KOIja HeoOXOouMo
00eceynTh MaKCUMAIIBHYIO OT/aqy OT KaXKIOTO BIOYKEHHOTO PYOIIsi 1 MUHUMH3HPOBATH PUCKU
MPEBBIILICHHUS TUTAHOBBIX CPOKOB M CTOMMOCTH TIPOCKTA.

He menee 3naummvbiv nipermytiiectBoM PERT siBisieTcst ero crocoOHOCTE CITyKUTh OCHOBOM
JUIE KOMMYHUKALMK MEKIy BCEMHM YYACTHMKAMH TPOEKTa — OT PYKOBOJCTBA a’pOINopra M
MPOEKTUPOBIIHMKOB JI0 MOJPSIUMKOB M KOHTPOJMPYIOIMX OpraHoB. EjyHas cereBast Mozelb,
coJieprKariiasi 000CHOBAHHBIC BEPOSTHOCTHBIC OLICHKH CPOKOB BBINOJIHEHHUS padOT, 00eCIeYnBacT
MPO3pavyHOCTh IUIAHUPOBAHMS M CHOCOOCTBYET (DOPMHUPOBAHMIO OOIIEro MOHMMAHMS IENed u
OTpaHMYEHUI TIpOeKTa. B Xome MonepHH3alMy Ha3eMHOM HH(PACTPYKTYphI, TIe HHTEPECHI
Pa3IUUHBIX CTOPOH MOTYT CYILIECTBEHHO PA3INYaThCsl, HATMUHME OOBEKTUBHOM, MaTeMATHUECKH
00OCHOBaHHON 0a3bl IUT TPUHSTHS PELICHHH MOMOTaeT CHU3UTH YPOBEHb KOH(IMKTHOCTH U
TIOBBICUTB COIVIACOBAHHOCTH JICHCTBUIA. PeryinspHoe 0OHOBJICHHE TTapaMETPOB CETEBOTO rpaduka
Ha OCHOBE (DAKTUYECKHX JJAHHBIX O X0J1e padoT MO3BOJISIET MOUIEPKUBATH aKTYaIbHOCTD IIaHa 1
CBOEBPEMEHHO BBIABIIATH IOTCHLIMATIbHBIE YIPO3bI CPbIBY CPOKOB, YTO B KOHEUHOM HTOre
CIOCOOCTBYET YCIICHIHOM pealu3alliil IPOEKTa B YCTAHOBIGHHBIE CPOKM M B paMKax
BBIJICTIEHHOTO OFO/DKETA.
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Takum obpazom, mpumenenne meroga PERT i miaHMpOBaHMS CPOKOB MOJEPHH3ALIH
Ha3eMHOH MH(PACTPYKTYphbl a’poNopTa IO3BOJSET CYIIECTBEHHO IOBBICHTH HAJIGKHOCTb U
00OCHOBAaHHOCTh ~ YMpAaBICHYECKMX  pEIIeHMA 3a  CYeT ydeTa  HEeOmpeeleHHOCTH
TPOJIOTKUTENBHOCTH OTJAEIBHBIX PAb0T M (POPMUPOBAHKS PEATMCTHYHBIX MPOTHO3HBIX OIEHOK
oOLLero BpeMEHM peau3aluu NpoeKTa. MHTerpanus BepOSTHOCTHOIO MOAXOHa € AETaIbHBIM
CETEeBbIM MOJIEIMPOBAHUEM U COBPEMEHHBIMU HHCTPYMEHTaMHU YIpPaBICHMUS 00eCHeYUBacT
IUOKOCTb IUTAHUPOBAHMS, BO3MOXKHOCTb CLIEHAPHOIO aHAIN3a U OIEPAaTUBHOIO PEearnpoBaHUs Ha
U3MEHEHHS, YTO OCOOEHHO BKHO B YCIOBUSIX JKECTKHX SKCIUTYaTallUOHHBIX TPeOOBAaHUH U
BBICOKOM OTBETCTBEHHOCTH, PUCYIIUX aBUALMOHHON oTpaciy. Mcnonbs3oBanue PERT He Tonbko
CIIOCOOCTBYET ~ONTHMH3AIMH CPOKOB M PECYpCOB, HO M TIOBBIIAET TIPO3PAYHOCTH U
COITIACOBAHHOCTb JICHCTBUI BCEX YYAaCTHUKOB IIPOEKTA, CO3[aBas IIPOYHYIO OCHOBY JUIS
YCIICIIHON peaNm3alii MacIITaOHBIX MOJICPHM3AIMOHHBIX MEPONPHATHII B a3pONOPTOBOM
KOMILIEKCE.
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OINPEJIEJTEHUE PEXKUMOB DJIEKTPOKOHTAKTHOWM PE3KA METAJIJIOB

AHHOTALUSA
Pa3paborana MeTtoquKa oOmpeneNieHMsT PEKUMOB dNeKTpokoHTakTHOW pe3kn (OKP) Ha
TMOCTOSTHHOM U IIEPEMEHHOM TOKE. Hpe)J,HO)KCH METOJ] ONPEACIICHUS TUIOTHOCTU TOKa U IoAa4u
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MHCTPYMEHTa, OCHOBaHHBI Ha KOMIUIEKCHOM Y4eTe TeIUIO(QU3UYECKHX CBOWCTB 3aroTOBOK H
MHCTPYMEHTOB, a TaKK€ MX TEOMETPUYECKHX mapameTpoB. OrmpeeneHbl peKOMEHyeMble
PEKHUMBI pe3aHus, 00ECTICUMBAIOIINE CHIDKEHHE Y/ICNBHBIX SHEPro3aTpar, H3HOCa MHCTPYMEHTA |
TTyOUHBI 30HBI TEPMHYECKOTO BIMSIHUSI TP PE3KE YKA3aHHBIX METAIUIOB MO0 CPaBHEHHIO CO
CMPABOYHBIMH JIAHHBIMH 32 CUET BBICOKOW CKOPOCTH BPAIICHHSI HHCTPYMEHTA.

KiroueBble ciioBa

Pexxumbr pezaHwvsi, TUIOTHOCTH TOKA, TMOJ@4ya WHCTPYMEHTA, 30HA TEPMUYECKOTO BIHSHIIS,
Tero(pU3NYECKHe CBOHCTBA MAaTEPHAIIOB.
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DETERMINATION OF MODES OF ELECTRIC CONTACT CUTTING
OF METALS

Annotation

A methodology for determining electric contact cutting (ECC) modes using direct and
alternating current has been developed. A method for determining current density and tool feed rate
is proposed, based on a comprehensive consideration of the thermophysical properties of
workpieces and tools, as well as their geometric parameters. Recommended cutting modes have
been determined that reduce specific energy consumption, tool wear, and the depth of the heat -
affected zone when cutting these metals compared to reference data due to high tool rotation speed.

Keywords

Cutting modes, current density, tool feed, heat - affected zone, thermophysical properties of
materials.

B meramiooOpabaTsiBaromieil TPOMBIILIEHHOCTH OTpe3Has OIepalys SBJIAETCS OJHOH M3
HauOosiee pacripocTpaHeHHbIX. OHa MPUMEHSIETCA KaK Ha 3arOTOBHTENIBHOM 3Tarle TIPOM3BO/ICTRA,
TaK U B KaUeCTBE TEXHOJIOIMYECKOTO TIepexo/ia IPH Pe3Ke METaUIONPOKAaTa, TUTHUKOBBIX CHCTEM
1 METAJUIOKOHCTPYKIIHH.

HecMmoTpst Ha pa3BUTHE AMEKTPODYHUZMUCCKUX M ANEKTPOXUMHYECKAX METOJIOB 00pabOTKH, UX
NPUMEHEHHE 3a4acTyi0 TpeOyeT HCIONB30BAHKS CIOXKHOTO O0OpY/IOBaHMS, YTO MPUBOAUT K
HEOOXOIMMOCTH TPUMEHEHUsT METOJOB MEXaHMUeCKOH PEe3KH, ST KOTOPBIX XapaKTepHBI
BBICOKHIT N3HOC HHCTPYMEHTA U Y/IeIIbHBIE SHEPro3aTparhl.

Hanboree mepcrieKTHBHBIM CpeM HUX MPEICTABISIETCS METOJ| dJEKTPOKOHTAKTHON PE3KH
(manmee - OKP) BBHiy NHpOCTOTHI NPHMEHSEMOro OOOpYIOBaHMS, OJHAKO OH HE IOJYYHII
IIMPOKOTO PACHPOCTPAHEHHUS 13 - 32 OTCYTCTBHS PEKOMEH/TyEMBIX PEXKHMOB PE3aHHSL.
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Amnanu3 nmuTepatypbl O3BOJIIT OIPEeNuTh, uto npu DKP ynanenne marepuana 3aroToBku u3
30HBI PE3aHUs ABIBIETCS PE3yJIHTaTOM HarpeBa ero terioM J[xoyss - JleHna B 30He KOHTaKTa ¢
HHCTPYMEHTOM, UTO BBI3BaHO No/jaueil Ha HuX HampsbkeHus [1, 2, 3].

B cBsizu ¢ 9THM omperiesieHre PeKOMEH/TyEeMbIX PEKUMOB PE3aHHsI JODKHO OCHOBBIBATHECS HA
3HAYEHWSIX HAIPSDKEHMS U CHIIbI TOKA B 30HE PE3aHMs, 4 TaK JKe Ha TEIUIO(PU3UYECKHX CBOHCTBAX
MAaTepHaJIOB 3arOTOBOK M MHCTPYMEHTOB 1 UX T€OMETPUUECKUX TapamMeTpax.

JInst mpoBeieHNsT UCCIIEIOBAHMS UCTIONB3YeM PYYHYIO oTpesHyro MammHy PMOKP - 0,5 [4],
BBITIOJTHEHHYTO Ha 0ase yronumdoBaisHoi MamuHb! UIT - 2020 1 oTBeyaromntyto TpeOoBaHMsIM
0€30MacHOCTH, TPOCTOTBI, HHU3KOH CTOMMOCTH M BBICOKOH CTENEHH HHTEIPHPYEMOCTH
MPEIUIaraeMoro MeTo/ia Pe3Kn BO BCE BUJIbI METaI000padaThIBAIOIIMX TIPOM3BOCTB, B KOTOPBIX
UCIIONB3YETCs yIIONUTA(OBAIbHAS MAIIIMHA.

ITockombKy IpH OKPYKHOM CKOPOCTH BpallieHnst ”HCTpyMeHTa Bbiie 100 M / ¢ riryOuHa ero
nporutapieHust npu OKP cHikaercs 10 NpeHeOpPeKMMO MallbIX BEIMYMH [2], NpUMEHseTCs
CKOPOCTb BBIIIIE TAHHOM.

BpI0Op MCTOYHMKA MHUTAHHS JODKEH OCYIIECTBISTHCS COIVIACHO MaKCHMAJBHOH BEIMYHHE
CHJIBI TOKQ, KOTOPYIO OH MOYKET 00€CTIEUHTh [UTSI PE3KH 3arOTOBKH OTPEIEIICHHOMN TOJIINHEL.

T'myOuHa cI10st OT MOBEPXHOCTH 3arOTOBKH, HAa KOTOPOM TIPOMCXOAAT (pa30BbIe U CTPYKTYpHbIE
MPEBPAILICHHs, XapaKTeprU3yeTcst 30HOM TepMudeckoro Biusiaus (nanee - 3TB). B kaxmoii Touke
00beMa 3ar0TOBKH TeMIIepaTypa pasiinyHa.

Jms OKP, B 3aBHCHMOCTH OT pPACcCTOSIHHS OT TIOBEPXHOCTH 3arOTOBKH, HAa KOTOPOM
pacronokeHa TOYKa, MAaKCHMMaJlbHas TeMIlepaTypa B PAacCMATPUBACMON TOUKE MOXKET ObITh
onpezienena 1o qopmyie [5]:

. 0,484*240%*P, )
max Vn*CV*S*y p
rne tnx — MakCUMallbHas TeMIlepaTypa B paccMarpuBaeMoil Touke, °C; V, — mnomauda
uHcTpyMenTa, B; C, — ynenbHas oObeMHasi TEIUIOEMKOCTh oOpabartbiBaemoro merasuia, JDx /
M*K; P, - MOIIHOCTb TEILTOBOM SHEPIUH, 3aTpaurBacMasi Ha HarpeB 3aroToBku, BT; & - r1yOuHa
CBEpPXBBICOKOTEMITEPATYpPHOTO O0BEMA, M; Y - PACCTOSIHHS OT IOBEPXHOCTH 3arOTOBKH, Ha
KOTOPOM PacIoNOKeHa TOUKA, M.
B 10 e Bpemsi, MCXO/ U3 KPUTEPHsl CHIDKCHHSI TEPMUUECKOTO BIIMSHUS BIIyOb 3arOTOBKH,

roJiaua MHCTPyMEHTa MOJKET OBITh OfpeierieHa 1o (hopmyie:
n*U*1 9
Vn tl’IlaX*(jV*S*y ’ ( )
IIe tmx — TEMIEpaTypa HIDKE TeMIeparypbl ()a3oBbIX M CTPYKTYPHBIX IIpeBpalleHUHA
Marepuaia, °C.
Pacuer mpoBoguTcst mis MarepuanioB 3arotoBok: craiubk Cr3, crame 12X18HI10T u crmas
AMroM. Temnodusnueckue XapakTepUCTUKI MaTePUAIOB MPECTABIIeHbI B TabmmIe 1.

Tabmua 1. Termoduzuyeckue XapakTepUCTUKU HCCIIETyEeMbIX MAaTepHAIOB

Marepnan C13 12X18HI10T AMI'6M Cu
Cin, K / kT*K 683 [6] 595 [6] 998,9[7] 464,3 [8]
p,Kr /M 7800 [9] 7900 [9] 2650 [8] 8509 [8]

Jns  onpenenenuss ypenbHoW oObemHOlM TermoemkoctH  (C,) yIOENBHYIO MAaccOBYIO

TeroeMKocTh (Cy,) yMHOKaeM Ha IIOTHOCTh MaTepraia (p).

Ilomyuennsie 3navenus Temmeparyps! B (K) nepesozsresa B (°C).
3HaueHUs pabOYMX HAIPSDKECHHUS, CHUIBI TOKA M LIIUPUHBI pe3a MPHUHATHI Ha OCHOBAHWUM PaHee

TIPOBE/ICHHBIX HccienoBanmii [1, 2, 10].
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Onpenenim pesxumbl IKP Ha iepeMeHHOM 1 TOCTOSIHHOM TOKE.

TInoTHOCTB TOKA paccuurTaeM ITyTeM JIeNieHus padoyeii CHITbI TOKA Ha MPOU3BEICHHUE TONIIMHBI

UHCTpYMeHTa (t,) ¥ 3ar0TOBKH (t,).
Jli1st onpeziesieHust ojiayv THCTPYMEHTA BOCTIONB3YEMCS BRIPKEHHEM (2).

PesynbTarhl pacueToB peKOMEHIyeMbIX PEKIMOB PE3aHHs TPE/ICTABIICHbBI B Tabmvax 2 - 4. B

Tabmmax 2, 3 oboznavenue (OIT) - oOpatHas nossipHocTs; (T1IT) - mpsiast moss[pHOCTS.

TTockonbKy, COIJIaCHO CIPAaBOYHBIM JIaHHBIM, 30HA TEPMUYECKOro BiWsHUS mpu OKP
coctaisieT 3 - 5 mm [11], B pacuerax HCHONB3yeM 3HAYEHHE PACCTOSHHUSI OT TIOBEPXHOCTH

3arOTOBKH 3 MM.

Tabmma 2. Pexomermyemsle pexrvbl IKP GbICTPOBpAIIIArOIIMCS TUCKOM
Ha [IOCTOSIHHOM TOKE IIPU PEryJIMPOBKE 110 HAMPSHKEHHUIO

Marepuai HHCTpyMeHTa - cTaab C13
Tlapaverpsi Marepuar 3aroToBKH
Cramb C13 Crams 12X18H10T
o (1)

U,, B 6 10,5 6 70
I,A 65 150 17 140

i, A/ v 38 88 41 82
Stoms M/ € 0,93 3,83 0,19 1,86

Tabmia 3. Pekomennyemble pesxuMbl DKP ObICTpOBpaIAIOIUMCS TUCKOM
Ha IOCTOSIHHOM TOKE IPH PETYIMPOBKE 110 TOKY

Marepuan nacTpymenTa - cranb Ct3
I Marepwuan 3arotoBku
apaMeTpsbl
Crans C13 Crams 12X18H10T
(OI0) (TTIT)
U,B 9,9 23 8,7 20
I,A 14 64 13 63
iL,A/vm 3 57 35 6,7
Siom M/ € 0,33 33 0,21 24
Tabmiua 4. Pekomennyemsle pexxumbl DKP
OBICTPOBpAILAIOLMCS TUCKOM Ha TIEPEMEHHOM TOKE
N eHr - CrinaB
Wucrpyment - menp (Cu) CTPXMMF oM
[NapameTpbr
3arotonka - Crams Cr3 3aroroBka - Ctaib 3aroToBka - CriiaB

12X18H10T AMI'6M

U,B 38,7 45 29,3

I, A 26,5 223 46,3

i, A/Mv 39,2 24,7 19
Stoms CM/ € 2,6 2 84
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[NoyueHHbIe 3HAYEHUS] PEKUMOB PE3aHUsI COITIACYIOTCS C Pe3y/IbTaTaMH HMCCICIOBAHUS, B
KOTOPOM MPOBOJWJIACH OLICHKA BIMAHMA IUIOTHOCTM TOKA M MOJAud HMHCTPYMCHTa Ha
MHKPOCTPYKTYPY pa3pe3aeMbIx 00pa3ros [2].

Tlo pesynbratam paboThI ONpPEENEHO, YTO NPUMEHEHHE PEKOMEHTyeMbIX PEKHMOB PE3aHUs
MO3BOJIET 00ECTICUNTh CHUYKEHHE Y/ICNIBHBIX SHEPro3aTpaT U M3HOCA MHCTPYMEHTA.

Pe3ynbTathl HCCIEIOBAHUS TIOATBEPKIAIOT BO3MOKHOCTD HCTIONB30BaHus (hOpMyIbl (2) st
onpeeNieH!s HONEePEYHOH M0/1a4 HHCTPYMEHTA.

Takum 00pasom, Ipu COOJIOZCHWM PEKOMEHIYEMbIX PEKHMOB PE3aHHs TeMIeparypa Ha
PacCTOSTHUHM 3 MM OT TIOBEPXHOCTH 3arOTOBKHM HIKE KPUTHIECKOMH.

Pesynbratel nokaseBator cHwkenne 3TB mpu OKP meramia mpu ckopoctd BpalleHust
uHcTpyMeHTa Bblie 100 M/ ¢ 10 CpaBHEHHIO CO CIIPABOYHBIMU JAHHBIMH.

IIpensioxeHHass METOAMKA MOXET ObITh HCIONB30BaHA I omnpeneneHus pexumon OKP
METAILIOB Ha 9TAIe TEXHOJIOTMUECKON OITOTOBKY IPOU3BOICTBA.
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PA3PABOTKA APXUTEKTYPbI TUBKOI U MACHITABI/IPYEMOFI CHUCTEM
YIIPABJIEHUA YMHBIM TOMOM HA OCHOBE MOAYJIbHOU APXUTEKTYPbI

AHHOTAIMS

B pabore paccMarpuBaeTcsi MpUMEHEHHE MOMYJIBHON apXUTEKTYphI JUIS CO3MAHHS CHUCTEM
YOpaBIEHUS YMHBIMM JIOMaMd. Takoi MOIXON TO3BOJSIET JIEKOMIIO3UPOBATh — CIIOXKHBIC
(yHKIMOHATBHBIE TpeOOBaHWS Ha ABTOHOMHBIE, JIETKO 3aMeHseMble W OOHOBIISIEMbIS
KOMIOHEHTBI. O0ecreunBaeTCs BbICOKAs CTENEHb aiaNTallk K MEHSIOMMMCS NOTPeOHOCTSIM
TIOJIb30BATENEH 1 YIPOILIAETCS POLIECC MHTErPALIN HOBBIX YCTPOUCTB M CEPBUCOB.
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Annotation

The paper discusses the use of modular architecture to create control systems for smart homes.
This approach allows you to decompose complex functional requirements into autonomous, easily
replaceable and upgradable components. Provides a high degree of flexibility in adapting to
changing user needs and simplifies the process of integrating new devices and services.
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Beenenue

YMHBII IOM onpesiensieTcs Kak Kuoep(husieckas CUCTeMa, YIIPaBisieMasi KOMIIBIOTEPOM WIIH
koHTporiepoM [3, c. 876]. B nayunoil nmTepaType MOCTEAHHMX JI€T BBIAEISETCS OCHOBHYIO
npobneMa NpU CO3IAHUM TAKUX CHCTEM — Pa3HOPOIHOCTb OOOpPYIOBAHHS M HPOTOKONOB, YTO
3atpyaHseT MX uHTerpaipro [2, c. 70, 71]. D10 fAenaer akTyaibHBIM pa3paboOTKy CHCTEM,
aJIAIITHPYEMbIX K M3MEHEHHIO TpeOOBaHMH B MPOLECCEe SKCILTyaTAllHH, YIIPOIIAIONIM TPOLIEce
MHTErpalii HOBBIX YCTPOMCTB M CEPBHCOB, MO3BOJIIIOLIMM MPOM3BOAWTH MX PacIpEHHE U
nororHexue [4, ¢. 7).

Heas padorsr: PazpaboTka CHUCTEM YIpaBIEHWS YMHBIM JIOMOM Ha OCHOBE MOJYJIBHOM
APXUTEKTYpbl, KOTOpask 00ECIeUNBAECT THOKOCTh M MAaCIITAOUPyeMOCTh PabOTAIOIIEH CHCTEMB,
BO3MOJKHOCTh  3aMEHBI ~ OT/ICJIBHBIX ~KOMIIOHCHTOB, HHTETPALMI0O HOBBIX TEXHOJNOTHI |
MPOTOKOJIOB. TakoM TOAXO/ CIOCOOCTBYET CO3AHMIO OTKA30YCTOMYMBBIX M JIOJITOBEYHBIX
CHCTEM, COOTBETCTBYIOIIMX COBpPEMEHHBIM cTaHmaptam, TakuM kak [OCT P 71865 — 2024
[1, c. 3], KOTOpBIiA Mpe/oNaracT HaTMYME B3aUMOCBSI3aHHBIX, HO (DYHKIMOHATILHO HE3aBHCUMBIX
9JIEMEHTOB.

OnucaHue apXUTEKTYPbI

ApXUTEKTypa OCHOBaHAa Ha pasleieHnH (QYHKIMOHABHOCTH MEXAY —OT/ICIbHBIMA
KOMIIOHEHTAMH, Kbl U3 KOTOPBIX OTBEYAET 32 BLINOIHEHUE OIPAHMYEHHOTO Kpyra 3aad U
B3aUMOJICHCTBYeT C APYTMMM KOMIIOHEHTAMM uepe3 ompenenéHnble uHTepdeiicsl. Ocoboe
BHUMAHHE IIPU HPOEKTHPOBAHUU APXUTEKTYPbI OBUIO YIEICHO OOECICUCHHIO BO3MOXHOCTU
MOAKIIOYEHHS] HOBBIX THIIOB YCTPOHCTB M TIOIICPXKKH JIOTIOJHUTENBHBIX —IIPOTOKOJIOB
B3auMozieHcTBIsL. [l 9TOro jornka paboThl ¢ OOOpYIOBAaHHEM OTZENECHA OT MEXaHH3MOB
YIpPaBJIEHUS] YCTPOHCTBAMK M TOJIB30BATENBCKOrO MHTepdefica. braromapst TakoMy perieHnio
pacimpenne QYHKIMOHATBHOCTH CUCTEMbI MOYKET BBIIIONHSTHCS 0e3 M3MEHEHHUs €€ OCHOBHBIX
KOMIIOHEHTOB.

OO011ast apxXUTEKTypa pa3pabOTaHHOI CHCTEMBI TIpe/ICTaBIeHa Ha puc. 1.

Pucynok 1. O01as apXuTeKTypa CUCTEMBI yIPaBJICHHS UHPPACTPYKTYPOH YMHOT'O JI0Ma.
Hcrounuk: pazpaboTaHO aBTOpPOM

ApxuTeKkTypa IOCTpOEHAa [0 MHOTOYPOBHEBOMY HPHUHILMITY H BKIIOYAET KOMIIOHEHTBI
TIONE30BATENBCKOTO B3aNMOZICICTBISA, YIPABNCHHS yCTPOHCTBAMI, OOpabOTKM TIPOTOKONOB H
IPEACTABICHUS YCTPOIMCTB. Bepxuuii ypoBeHb apXWUTEKTypbl OOpasyloT IIOJIb30BAaTENb U
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THOJIB30BATENbCKUI  MHTEpQEHC, KOTOpbIH o00ecreYnBaeT B3aUMOJICHCTBHE IOJIB30BATENs C
CHCTEMOM M IPEIOCTABISET CMHBIA MEXaHM3M JOCTyNa KO BCeM (DYHKUMAM YIpaBJICHUS
HH(PaCTPYKTypoi yMHOro jomMa. HIDKHIM ypOBHEM SIBILTFOTCS CIICAYIOIIME KOMITOHEHTBL:

a) MeHemkep ycTpoiicTB — obecrieurBaeT XpaHeHHEe HH(POPMAIMH O MOIKIFOYEHHBIX
YCTPOKCTBAX M NPEOCTABIISACT eMHBIH HHTEpdelic U1t padOTbl ¢ HUIMH, YIIPABIIACT KU3HEHHBIM
[UKIIOM  YCTPOWCTB BHYTPU CHCTEMBI, OOeCreuMBaeT yHH(HIMPOBAHHOTO wHHTEpdeiica
B3aHMOJICHCTBHS C 000PYI0BAHHEM;

0) MeHekep cLieHApMeB — peaIM3yeT JIOTHKY aBTOMaTHYECKOrO YIPAaBJICHHs YCTPOUCTBAMU
03 HernocpeACTBEHHOTO y4acTHsl IOJNb30BaTels, UI1 4ero OH IONydaeT HH(OPMALHIO O
COCTOSIHMM YCTPOMCTB, INPOBEPSAET YCIOBUs, BXOMSLIMX B COCTAaB CLEHAPUEB, HHULUUPYET
BBINOJIHEHUE CBSI3aHHOTO JICHCTBUS;

B) MeHeqkep mNOMCKAa — 3alyCK TIPOLEAYp OOHApYXKEHHsS YCTPOKCTB, MOJydeHHEe
uHpOpMALMK O HaiieHHOM o0OpyJnoBaHMM ¥ €€ Tocieayronas o0paboTka, UId 4Yero
MHHUIMMPYETCS  3allyCK  JIOCTYIHBIX IIPOTOKOJIOB OOHAPY)KEHHWs, I HOBBI YCTPOKCTB
HPUHMMAETCS PEIIEHHE O CO3IaHNH COOTBETCTBYIOLIETO OOBEKTa YCTPONCTBA U €r0 PEerncTpaliiu
B cucteMe. O0ecrieunBaeTCsi M30JISILMS JIOTHKH OOHAPY/KECHHSI OT OCTAIBHBIX YacTel CHCTEMbI U
JaybHel1as paboTa ¢ yCTpOHCTBaMH OCYILIECTBIIACTCS PyTMMH KOMIIOHEHTAMH apXUTEKTYPBbI;

r) Menemkep mNpoTOKOJa — OOECHEUHBACT JIOTUKY B3aHMOJCHCTBHS C KOHKPETHOW
TEXHOJIOTHeH (IIPOTOKOJIOM) CBSI3U M YHU(PMIIMPOBAHHBIN MHTEpdeHic paboThl C yCTPOHCTBAMY.
Jlnst 5T0r0 pean3oBaHo pasziesieHUe MPOTOKON - 3aBUCUMON U TIPOTOKOJ - HE3aBUCUMOM JIOTHKH.
KOMIIOHEHTBI BEPXHETO YPOBHsI, BKIIFOUasi TIOJIb30BATEIILCKUI HHTEPQEHIC, a TaK e MojicucTeMa
CLIEHapUEeB M MEHEIDKEp YCTPOWCTB, pabOTAIOT TOJNBKO C YHU(DHUIMPOBAHHOW MOJEIBIO
YCTPOMCTBA M HE 3aBUCST OT HCIIONIB3YEMOT'0 CrIoco0a (IPOTOKOIIA) CBA3H;

1) YerpoiicTBo — o0ecrieunBaeT XpaHeHne HHHOpMALUs O TEKyIIeM COCTOSIHUH YCTPOICTBA B
0000IIEHHOM BHZe, BKIOYAs KaK MCXOJHBIC JAHHBIC, IOCTYMAIOIIME OT KOHKPETHOIO
YCTpOWCTBA, TaK M HMX HOPMAIM30BAaHHOE IIPE/CTaBIICHUE, IIO3BOJIAIOILEES YHU(DUIIMPOBATH
00paboTKy JTaHHBIX HA YPOBHE JIOTMKH CHCTEMBI, YCTPAHsIsl POOJIEeMY HEOJHOPOIHOCTH JJAHHBIX,
3a CYET JIaHHBIX, IPUBEIEHHBIX K €IMHOI MOJICNIM CHCTEMBI;

€) Ajanrtep — y4uThIBacT 0COOCHHOCTH B3aMMOJICHCTBHUSI C KOHKPETHBIM CIIOCOOOM Tepeiadn
JTaHHBIX, BKITFOYast popMaT COOOIICHHH, TpaBrIIa ()OPMHIPOBAHHS 3aIIPOCOB, 00PaOOTKY OTBETOB 1
OCOOCHHOCTHM YCTAHOBJIGHHSI COCIMHEHHMs, oOecreunBas JIOTHKY paOOThl C Pa3MYHBIMU
MPOTOKOJIAMH, HM30JIMPOBAHHYIO OT OCTAIBHOW YacTH CHCTEMBbI, YTO IIO3BOJISICT HM30eXkarh
PAacpOCTPaHEHHUsI IPOTOKOI - 3aBUCHMBIX PELICHUH 110 BCEH apXUTEKType;

OcHOBHBIE BHIBO/IbI

[peiokeHHass ~ apXuTekTypa  CO31aéT  OCHOBY  JUIA  JAJbHEHIIEro  pacIIMpeHvs
(YHKIMOHATIPHOCTH CHCTEMBI, TaK KakK JOOaBJICHHE HOBBIX IPOTOKOJIOB B3aMMOJICHCTBHS HE
TpeOyeT nepepaboTKH CyLIECTBYIOMIEH JIOTHKH M MPOrPAMMHOIO KO/, IOCTATOYHO PEATH30BaTh
HOBBIH aJianTep, COOTBETCTBYIOMINI TPeOOBaHHAM CIoco0a (IIPOTOKOJIA) TIepeiauy JaHHBIX, TIPH
COXPaHEHNH HEM3MEHHON CTPYKTYpPbI B3aUMOICHCTBHS ME/TY OCTAJIbHBIMU KOMITOHEHTAMH.

B pesynbrare MomyspHas —OpraHu3alls  CHCTeMbl oOecrieunBaeT €€ THOKOCTH U
MacIITabupyeMOCTh, TI03BOJISII MHTETPUPOBATH HOBBIE THIIBI YCTPOICTB, MPOTOKOMBI CBSI3U U
MEXaHH3Mbl aBTOMATH3allK Oe3 CYyIIECTBEHHOTO M3MEHEHUs 0a30BOH apXUTEKTYpbI U JIOTHKH
PabOTBI OCHOBHBIX KOMIIOHEHTOB.
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KOH®UT'YPUPYEMASI MOJIEJIb YCTPOVICTBA HA OCHOBE
JEKJIAPATUBHOI'O OITMCAHUSA 1JIs1 UTHTET'PALIUU PASHOPO/THOI'O
OBOPYJIOBAHUSA B CUCTEMbBI YMHOI'O IJOMA

AHHOTAUS

B pabote paccMOTpeH MOJXO0A K MHTErPalii YCTPOMCTB Pa3lIMYHbIX MPOU3BOIHTENCH Yepe3
BHelHUe KoHpuryparmonHbele daiiisl gopmara JSON. TlpemioxkeHa cTpykTypa JeKiIapariuy,
BKJTIOYAIOIIAsT OIMCAHNE TIPOTOKOJIOB, KOMAH]| YIIPABJICHHUS, TapaMEeTPOB COCTOSIHUSI 1 METOJIOB
00Hapy»eHust. Takol METOJI OT/IEISIET JIOTHKY CHCTEMBI OT CrieU(HUKK 000pyI0BaHHS, YIIPOLIAs
pacimpeHne HHPPACTPYKTYPbI 6e3 MOAMBUKALMK IPOrPAMMHOTO KOJIa sIIpa.

KumoueBsie ciioBa

YMHBIH 1M, KOHHUTYpHUpYeMast MOJICIb, ICKIIAPaTUBHOE OINUCAHUE, HHTETPALHS YCTPOICTB,
JSON, HopMamM3aIyst TAHHBIX, ABTOMATHIECKOE OOHAPYKEHHE.
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CONFIGURABLE DEVICE MODEL BASED ON DECLARATIVE DESCRIPTION
FOR INTEGRATION OF HETEROGENEOUS EQUIPMENT
INTO SMART HOME SYSTEMS

Annotation

An approach to integrating devices from different manufacturers through external configuration
files in JSON format is considered. A declaration structure is proposed, including a description of
protocols, control commands, state parameters and detection methods. This method separates
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system logic from hardware specifics, making it easier to expand the infrastructure without
modifying the kernel code.

Keywords

Smart home, configurable model, declarative description, device integration, JSON, data
normalization, automatic discovery.

Beenenne

OpHOM M3 OCHOBHBIX 33j1a4 IPU IIPOSKTUPOBAHUU CHCTEMBI YIPABICHUSI MH(PPACTPYKTYpOit
YMHOIO JIOMa sIBJISIeTCSl OOECIeUeHHE BO3MOXKHOCTU HHTETPALMH  YCTPOHCTB PasiIMUHbIX
npousBoMTeeld  0e3  HEOOXOMMMOCTH  MOMM(UKALMM  MPOrPaMMHOTO  KOJA  CHCTEMBI.
TpaouMuIMOHHBIE MOIXOJ K MOJEP)KKE HOBBIX YCTPOMCTB IpeAronaraer — paspaboTKy
CICIUATM3UPOBAHHBIX MOJIYJICH MM BHECEHHE W3MEHEHHIT B CYIIECTBYIOIME KOMIIOHEHTBI, YTO
YCIIOXKHSIET COPOBOKICHHUE CHCTEMBI M OTPAHHYHBAET €€ PACIIMPSEMOCTb.

JlexnapaTiBHas MOZEIb YCTPOMCTBA IIEPEHOCUT CBEACHHS 00 000pYZOBAHMM BO BHEILHIOIO
JSON - konduryparmro. CTpykTypa AeKIaparii MOXKET BKIIFOYaTh UACHTH(PHUKATOP, TPOTOKOI,
azpeca pecypcoB, KOMaH bl YIIpaBIICHHUs, TIapaMeTpbl COCTOSHUS 1 NpaBmiia 0OHapyxeHus. W3C
Thing Description ucrions3yer JSON - LD juist MaliMHOYUTAEMOTO OITUCAHKS CBOMCTB, ICHCTBHIA,
cOOBITHI 1 ceTeBhIX TpHBs30K [4, c. 3, 10]. CemaHTHYeckne MOmen OOSCTICUMBAIOT EIIITHOE
TMPEJICTABIICHHE YCTPOMCTB M CEPBUCOB [2, ¢. 4], a 00J1er4yéHHbIe OHTOJIOTHH CHIKAIOT M3IEPIKKA
00paboTku ormcanwii [3, c. 115]. Middleware - apXUTEKTYpbI CKPBIBAIOT Pa3IYHst 000PYI0BaHHs
3a yHHGUIMPoBaHHBIMU HHTEpdeiicamu [1, c. 29]. XpaHeHue crieluKy MPOU3BOUATEICH BHE
syipa TI03BOJISCT JI00ABIATh THIIBI YCTPOMCTB 3aMEHOW KOH(MHIYpalMH, COXPaHss CHCTEMHYIO
JIOTUKY U TIPOrpaMMHbIe HHTepdelchl 0e3 NepeKOMITIIIALMH sIpa.

B paGore mpeutaraercst MCHOIB30BATh ACKIAPATHBHBIA MOIXOJ, MO3BOJLIONIMN OTIEIUTH
JIOTUKY pabOTBI CHCTEMBI OT OCOOEHHOCTEH KOHKPETHBIX YCTPOKHCTB. B pamMkax paHHOro moaxona
nHpOpMaLys 0 criocodax B3aUMOJICHCTBHS C YCTPOMCTBOM XpaHUTCS HE B IPOrPAMMHOM KOJIE, &
BO BHEIIHEM KOH(UIypalioHHOM (paiifie, coziepykaleM OIMCAHWEe KOMAaHI YIpaBIICHHS,
CTPYKTYpPBI COCTOSIHHIA, METO/IbI OOHApYKEHHs YCTPOUCTBA H IPYTHe MapaMeTpOB, HEOOXOIMMBIC
U1 uHTerpaimu B cucrteMy. OOIIas CTPyKTypa KOH(HIypaluu YCTpOMCTBAa BKIIFOYAET
CIIEYIONE OCHOBHBIE pA3JeNbl: a) OOMIyro HH(pOpMAImio 00 YCTpoHcTBe; ©) omnmcaHue
HCHOJIE3YEMOT0 MPOTOKOJIA B3aUMO/ICHCTBYS; B) OMMCAHUE JOCTYMHBIX KOMAH[| yHPABICHUS; 1)
OIHCAHHUE CTPYKTYpPbl COCTOSIHHSI YCTPOMCTBA; €) OIMCAaHHE MEXaHM3MOB OOHApy)KeHHUs
YCTpOICTBA B CETH.

Takoli ToOmXom Takke CO3MAET OCHOBY [UISl TOCTPOCHUS CaMOJOKYMEHTHPOBAHHOM
9KOCUCTEMBI, B KOTOPOH JIOTMKA TTOBE/ICHHUS JIF000r0 J1eMeHTa MH(PACTPYKTYphI NMPO3payHa 1
JIOCTyTHa Ul aHanm3a Oe3 m3ydeHuMs ucxomHoro kozxa. Dopmammzaimst KOHTPAKTOB
B3aMMO/ICHCTBHSL Ha YpPOBHE KOH(MIYpallMM YIPOIIAET aBTOMATHYECKOE TECTUPOBAHME
COBMECTUMOCTH M TO3BOJISIET BBIABIATH IOTEHIMAIbHbBIE KOH(IMKTBI YCTPOMCTB Ha 3Tare HX
J100aBJICHHs B CHCTEMY, a HE B IIPOLIECCE IKCILTyaTaliH.

Ipumep ripoctoro daiiia KOHPUTYpALIMH OIKICAH B JIUCTHHIE 1.

—_

# 1.JSON caiin kor(puryparmym ycrpoiictsa Ha npumepe HTTP ycrpoiictsa
214
3| "name": "xiaomi lamp",

63



4| "protocol": "http",

5| "commands": {

6| "turn _off": {

7 | "endpoint": "/ api/ device / power / oft",
8

9

"method": "POST"

fe
10 | "status _endpoint": "/ api/ device / status",
11| "state": {

12 | "power": {"path": "power"},

13 | "discovery": [

14| {

15| "type": "udp broadcast",

16 | "target ip":"255.255.255.255",
17 | "target port": 40000,

18] 1,
19 ]
20}

Paspes komang

Paznen xomanp mnpenHasHaueH Ui OMMCAHUS ONEpanMii yIpaBieHHs YycTpodcTBoM. Jlst
KKIOW KOMaH[BI MpeIyCMaTpUBAcTCsl YKa3aHHE Crioco0a €€ Mmepeavyd 4yepe3 UCIIONb3YeMbIit
TIPOTOKOJI, TAPAMETPOB 3aMPOCca U CTPYKTYPBI EPEABAEMbIX TAHHBIX.

IIprmep dparmenTa KOHPUTYpaIWH ¢ KOMAHIAMH IIPEICTABIICH B JINCTHHTE 2.

1 | # ®parmenT koHUryparmy ¢ KOMaHAaMH ycTpoiicTBa Ha pumepe HTTP yerp -
2 |Ba

3| "commands":

41 {

5| "turn _off™: {

6 | "endpoint": "/ api/ device / power / off",

7 | "method": "POST"

8 }s

9 n. . On": {

10 | "endpoint": "/ api/ device / power / on",
11| "method": "POST"

123,

13| "set brightness": {

14 | "endpoint": "/ api/ device / brightness",
15| "method": "POST",

16 | "body": {"brightness": "{value}"}
1713,

18 | "status": {

19 | "endpoint™: "/ api/ device / status",

21| "method": "GET"

}

2
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Ha ocHoBaHMH OIMCaHMsI KOMaH/IBI TOJICHCTEMA B3aUMOJICHCTBUSI C YCTPOICTBAMH JIOJDKHA
obecrieurBath (POPMUPOBAHHUE COOTBETCTBYIOLIMX 3aMpPOCOB O€3 HEOOXOIMMOCTH pa3pabOTKH
OT/IENBHO MPOrPaMMHOI JIOTHKH JUTSI KaXKIOH MOJIEIH 000pyaoBaHust. TaKoii MoIxoz mo3BoJisier
YHUPUIMPOBATH MPOLIECC MHTETPALIUN HOBBIX YCTPOKCTB.

Pa3pes napamerpos

Jns obecniedennst yHU(DUIIMPOBAHHOTO B3aUMOJACHCTBHS C YCTPOWCTBAMH KOH(UTYpAIs
JIOJDKHA COJIepKaTh ONMCAHKE MTapaMeTPOB COCTOSIHIS YCTPOHCTBA M TIPABIIT MX ITPEOOPa30BaHMS
BO BHYTPEHHHH (hOpMaT CHCTEMBI K €IMHOMY HaOOpy BHYTPEHHHX COCTOSHHMH. JTO TI03BOJISIET
UCIIOJIb30BaTh ~ YCTPOMCTBA ~ PA3iMUHBIX  IPOM3BOJMTENEH depe3 oOmmii  mHTEpdeiic
B3aUMOJIEHCTBUSL.

[Mpumep hparmeHTa KOHPUTYPALUK C COCTOSTHUEM IPEIICTABIICH B JIUCTUHTE 3.

1 | # 3. ®parmenT KoHHTyparwy ¢ cocrosiHreM Ha ipumepe HTTP ycrpoiictsa
2| "state": {
3| "power": {"path": "power",
4
5| "values": {
6| "on": "on",
7| "off": "off"
81 %
9
10 | "default": "off"
1|5,
12
13 | "brightness": {"path": "brightness",
14| "default": "0"
15| }
16| §,

B pamMkax NpoeKTHPYEMOit apXUTEKTYpPbI IIPE/yCMaTPUBACTCS XPAHCHHE TAHHBIX, OJTyYCHHBIX
OT 000pyI0BaHNUS, 1 HOPMATU30BAHHOIO COCTOSIHIS, UCIIONB3yeMOro CUCTEMOM. Takoii moaxox
obecrieunBaeT yHU(UKaIMIO OO0paOOTKM J@HHBIX W YIPOLIAET B3AUMOJCHCTBHE MEXKITY
PA3IMYHBIMH [OJICHCTEMAMH.

Pa3nes meron0B 00HApY:KeHUS

TIpOTOKOMIBI MCHOJB3YIOT pPa3HbIC CHOCOObI MOUCKA YCTPOKCTB, MOITOMY B KOH(HIypalun
3aal0TCS  TApaMeTpel, HEOOXOMMMBIE UL  BBINOJHEHWS TPOLEAYPHl  OOHApYXKEHUS
(mmpoxoBenaTenbHEIe 3anpockl, multicast - obHapykenne, SSDP, BLE - ckanmpoBanme u
npyrue criocoOsl). [Ipumvep ¢parmenTa KOHQUTYpaIH C CIIOCOOOM HAXOXKIECHMSI HAlpHUMepe
HTTP - yerpoiicTBa npencTasieH B JIMCTUHTE 4.

1 | # ®parmeHT KOH(DUTYpaIIH C CIIOCOO0M HAXOXKICHHS YCTPOHCTBA
2 | "discovery": [

314

4| "type": "udp _broadcast",
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5] "target ip": "255.255.255.255",
6 | "target port": 40000,
7 | "request": {

8 | "format": "json",

9| "data": {

10 | "emd": "discover",

11| "device": "lamp"
12}

131},

14 | "response": {

15 | "format": "json",

16 | "fields": {

17 | "host": "ip",

18 | "port": "port",

19 | "model": "model"

20| }

}

TIpennmaraemMblii KOH(HIYpaIOHHBIA TTOAXOZ TIO3BOJISIET OIMCHIBATH HOBBIE METOIBI
OOHapY>KeHWsI 03 M3MEHEHHUS JIOTUKH Pa0OThI OCTATLHBIX KOMIIOHCHTOB CHCTEMBI.

Takum 00pa3oM, MHTErparysi HOBOTO YCTPOHCTBA CBOIMTCS K CO3JaHUIO KOH(HTYPAIIOHHOTO
(haiina, oOmMCHIBAIOLIErO CHOCOOBI OOMEHa [aHHBIMH, CTPYKTYPY COCTOSHUS W METO[pBI
oOHapyxenusi obopynoBanus. Ilojepikka HOBBIX YCTPOMCTB MEPEHOCHUTCS C  YPOBHS
HPOrpaMMHOTO  KOJld Ha YPOBEHb KOH(QMIYpAlMH, 4YTO CIIOCOOCTBYET — IOBBILICHUIO
PACIIMPSEMOCTH CHCTEMBI, YIPOILEHUIO €€ CONPOBOXKICHHUS W CHIDKCHUIO TPYIOEMKOCTH
JTaTIbHENIIEro pa3BUTHS.

BoiBoabI

IMpemoxenHas KOHQHUIypupyemas MOJENb YCTPOHCTBA SBISCTCS OJHHM W3 KIIFOUEBBIX
3JIEMEHTOB POSKTUPYEMOH apXUTEKTYpbI U 00ECIIeYMBaeT JIOCTHKEHHE OCHOBHOM LieNH PaboThI
— OObEeIUHEHHE YHHUBEPCAIBHOCTH MOUICPKKH Pa3MYHBIX YCTPOWCTB C MPOCTOTOM HX
MHTETpaLyy U HACTPOIKH.
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AHHOTAUSA

PaccmoTpeHa apXUTEKTypa MOJCUCTEMBI B3aUMOICHCTBUS C YCTPOHCTBAMH, UCTIONB3YIOIIMMU
PasIMYHBIC POTOKOJIBI Nepefauy JaHHBIX. [IpeioskeHo pasneneHue OTBETCTBEHHOCTU MEKIY
MEHE/DKepOM TIPOTOKOJIA, JIOTMUECKOW MOJENBI0 YCTPOMCTBA M amanTepoM. Takod Moaxon
obecrieurBaeT yHU(UKALHIO HHTEpdeiica yrpaBieH:s: 000pyJ0BAHUEM Pa3HBIX MPOU3BOIUTENCH
M YIpPOINACT HMHTETPAIMI0 HOBBIX THIIOB YCTPOKMCTB 0€3 HM3MEHEHHs OOIIeH apXHTEKTYphI
CUCTEMBI.
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ARCHITECTURE OF A SUBSYSTEM FOR INTERACTION
WITH HETEROGENEOUS DEVICES BASED ON DIVISION OF RESPONSIBILITY
BETWEEN PROTOCOL MANAGEMENT COMPONENTS,
LOGICAL DEVICE MODELS AND DATA CONVERSION ADAPTERS

Annotation

The architecture of the subsystem for interaction with devices using various data transfer
protocols is considered. A division of responsibility between the protocol manager, the logical
device model and the adapter is proposed. This approach ensures unification of the control interface
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for equipment from different manufacturers and simplifies the integration of new types of devices
without changing the overall system architecture.
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Interaction with devices, data transfer protocol, adapter, protocol manager, logical device model,
unified interface, modular architecture.

Beenenne

ApPXUTEKTYpbl B3aUMOJICHCTBHSI C Pa3sHOPOAHBIMH YCTPOWCTBAMH CTPEMSTCSL OTAEIHTH
TPAHCIIOPT U IPOTOKOJI OT HPUKIaTHOH ceMaHTUKH. B 10T - IUT103¢ IPOTOKOJIbHAS TPAHCIIALIMS U
peobpazoBaHue (OPMATOB JIOKAIM3YIOTCS HAa IOIPAaHHYHOM Y3JI€, UTO CHIDKAET 3aBUCHUMOCTb
cepBucoOB 0T uHTEpQeiicoB yctpoiicts [1, ¢. 315]. B WoT - apxurtekrype BUpPTyallbHbIC 00BEKThI
NPEOCTABISIOT  YHU(DHUIMPOBAHHbIE IPEACTABICHNS (PU3HUECKHX PECYpCOB U CKPBIBAIOT
ocobeHHocTH foctyma [2, ¢. 97 - 99]. CeMaHTHUECKUE ONMHMCAHUST 00SCTICUMBAIOT OOHAPYKEHHE
YCTPOWCTB, MHTEPIPETAIMIO JAHHBIX M MEXIUIATGOpPMEHHOE B3auMo/IelcTBre [3, ¢. 7]. Monenb
IoT - Lite cokpaiiaeT BBIUHCIHTENBHbIC 3aTpaThl CEMAHTHYECKOTO CJIOSl TIPH COXPaHCHHH
OTHCAHUS CYIIHOCTeN 1 cepBUCOB [4, ¢. 10 - 12]. DTu peneHus MOATBEPKIAIOT PAIMOHATEHOCT
TPEXKOMITOHEHTHOTO Pa3IeNeHHs: MEHeKEPbI IPOTOKOJIOB OOCIY)KMBAIOT OOMEH, JIOTHYECKUe
MO/IEJTM 33/1AI0T YCTPOHCTBO - HE3aBHCHMBIC KOHTPAKTBI, a[alTepbl HOPMATH3YIOT CTPYKTYpBI,
©/IMHHUILIBI U3MEPEHHS 1 THITBI IAHHBIX.

Henb paGorbl: PazpaboTka MpoeKTUpyeMOil cHCTeMbl HH(PACTPYKTypbl YMHOIO JIOMa,
olecreunBaromIell B3aUMOJCHCTBUS C YCTPOMCTBAMH, HCHOMNB3YIOMMMY PA3IHUHbIE IPOTOKOMBI
Hepeaun JaHHbIX U Pa3iIMUHbIe CIocoObl 0OMeHa nH(popMatuel. s perenys JaHHOH 3a1aun B
APXUTEKType CUCTEMbI IPELYCMOTPEHa IIOZICHCTEMa B3aUMOJCHCTBUS C  yCTPOMCTBAMH,
OCHOBAHHAsI Ha PA3/IEICHAN OTBETCTBEHHOCTH MKy KOMIIOHEHTaMHU «MeHeDKep MPOTOKOIaY,
«YcTpolcTBOY U «AnarTepy.

CTpyKTypa cucTeMbl
OO01ast CTpyKTypa MOJICUCTEMBI IPEJICTaBlIeHa Ha pyC. 1.

PucyHok 2.2 - ApxuTeKTypa I0ICUCTEMbI B3aUMOEHCTBIS C yCTpOHCTBAMU
Hcrounuk: pazpaboTaHo aBTOPOM

IIpemiaraemast apXUTEKTypa IIO3BOJISCT OTIEIUTb OM3HEC - JIOTHUKY CHCTEMbI OT 0COOCHHOCTEH
KOHKPETHBIX [IPOTOKOJIOB M MOJIelIelt 000py ioBaHust. biiarosapst 3ToMy OCTaJIbHbIE KOMITOHEHTBI
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CHCTEMbI MOTYT B3aHMO/ICHCTBOBATh C YCTPOMCTBAMH Yepe3 YHU(DHUIMPOBAHHBINH MHTEpdeElic, He
YUHUTBIBAsE OCOOEHHOCTH UX BHYTPEHHEH peali3aliHH.

YcrpoiicrBo

llenTpanbHbIM =~ SNMEMEHTOM — TOACHCTEMBI  SIBISIETCSI  KOMIIOHEHT — «YCTpOHCTBOY,
TIPE/ICTABJISFOIIMI JIOTHYECKYO MOJICTb (DPH3HUYCCKOrO YCTPOMCTBA BHYTPH CHUCTEMbI. JIaHHBIH
KOMITOHEHT TpeIHa3HayeH JUIi XpaHEHHs HHPOPMAIMU 00 YCTPOICTBE, €ro COCTOSHHH U
JOCTYyIHBIX ~ BOSMOXKHOCTSIX  yIpaBieHus. Kpome Toro, yCTpOHCTBO — IIPENOCTaBIIAET
yHU(DUIUPOBAHHBI HHTEpdEHc B3aUMOIEHCTBUS, 4Yepe3 KOTOPbI OCTAIbHbIE KOMIIOHEHTBI
CUCTEMBI TOJTYHAIOT OCTYII K (PYHKLIMSIM 000pY/JOBAHML.

Anantep

Ilpu npoexTpoBaHMM MOJCHCTEMBI MPETYCMOTPEHO HCMOJIBb30BAaHHE JIBYX HpeCTaBICHUN
cocTosiHusl  ycTpoiicTBa. IlepBoe CONEPKUT TMOJNHBIA HA0Op JAHHBIXK, TOMYYCHHBIX OT
000pyIOBaHMSI, ¥ TIO3BOJISIET COXPAHUTH BCIO JOCTYIHYIO MH(pOpMaImio. Bropoe npencrapmsier
co00H HOPMATM30BAHHOE COCTOSIHHME, B KOTOPOM TIapaMeTphbl PasHYHBIX IPOM3BOIMTEICH
NPUBOIATCS K emuHOMY (opmary. Takoi momxon oOecredrBacT BO3MOXKHOCTb PabOTHI ¢
YCTPOICTBaMU Pa3IUYHbIX THIIOB Yepe3 oOLmii uHTepdelic yrpaBieHus.

HenocpencrBeHHOe B3aMOZEICTBIE ¢ 000PYIOBAHUEM BBIIOJIHSIET KOMIIOHEHT «AnamTepy,
BBICTYIAIOIMH [POMEXKYTOUHBIM 3BEHOM MEXIY JIOTMUECKOM MOJENbIO YCTpOHCTBA U
TPAHCIOPTHBIM YPOBHEM B3aUMOACHCTBYS, KOTOPBIA IpeodpasyeT YHU(PUIMPOBAHHbIE KOMAH/bI
CHCTEeMBI B (JOpMAT UCIIOIB3YEMOTr0 IIPOTOKOITY Iiepeiaya JaHHbIX. TakuM 00pasom, afanTep

MeHemxep IPOTOKOJIA

JInst Ka10ro NoAepkKUBaeMoro IpoTOKOJIa B apXUTEKTYpe MPEAyCMaTPHBACTCS OT/IEIbHbIN
MEHeJDKep, 3aadell KOTOPBIX SBISIETCS OpraHu3alyst paboThl C YCTPOHCTBAME ONpPEIEIEHHOTO
THIIA U CO3IaHHME HEOOXOAMMBIX OOBEKTOB TIO/ICUCTEMbI B3aUMOICHCTBHSL. MeHeKep MpoToKoa
UHKAIICYJIUPYEeT OCOOCHHOCTH KOHKPETHOH TEXHOJIOIMM CBSI3U M 00ECIEUNBAET EIUHBIA croco0
HOJKIIOUEHHS YCTPOICTB HE3aBUCUMO OT UCIIOJIb3YEMOTO IPOTOKOJIA.

INpennaraemoe pasaeneHye OTBETCTBEHHOCTU MEXTy KOMIIOHEHTAMU I103BOJIET JIOKATU30BATh
IIPOTOKOJ - 3aBUCUMYIO JIOTHKY BHYTPH COOTBETCTBYIOLIMX MOJTYJIEH U UCKIIOUNTD €€ BIMSAHHE HA
OCTAJIbHBIC YaCTHh CHCTEMBI, 6.}'[3.1"0)18.1()5{ YeMy JOCTUTacTCsa BBICOKas CTCIICHb MOIYJIbHOCTH
APXUTEKTYPbI U 00ECTICYMBACTCS] BOBMOYKHOCTB PACIIMPEHHS CHCTEMBI.

BuiBoaBI

PazpaboranHas ¥ peann30BaHHAs B BUIE TNPOTOTHIIA MOJCHCTEMA B3aUMOICHCTBUS C
Pa3HOPOHBIMU YCTPOMCTBAMHU HA OCHOBE Pa3/IelIeHHs] OTBETCTBEHHOCTH MEXIy KOMIOHEHTAMH
YHPaBIIEHHS IPOTOKOJIAMH, JIOTHYECKUMU MOZEISIMU YCTPOICTB U ajantepamMy IpeoopazoBaHus
JIAHHBIX OTZHE/SIeT OU3HEC - JIOTMKY OT OCOOGHHOCTEH KOHKPETHBIX MPOTOKOJIOB U MoOJeNei
000pyI0BaHKsL. OTO MOBBIIAET MOLYIbHOCTb CHUCTEMBI, CHIDKAET 3aBUCHMOCTb OT TEXHOJIOIUI
THepeaun JaHHBIX ¥ MO3BOJIIET HOAKIIOUATh HOBbIE YCTPOHCTBA 0e3 MepecTpOHKN apXUTEKTypPbI
Y M3MEHEHHs IPOrPaMMHOI0 KOJ1a.

CrnMcoK NCI0Ib30BAHHOI JINTEPaTyphbI:
1. Desai P., Sheth A., Anantharam P. Semantic Gateway as a Service Architecture for IoT
Interoperability // 2015 IEEE Int. Conf. on Mobile Services. New York: IEEE, 2015. P. 313 - 319.
DOI: 10.1109 / MobServ.2015.51
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2. From the Internet of Things to the Web of Things: Resource - Oriented Architecture and
Best Practices / D. Guinard [u ap.] / Architecting the Internet of Things. 2011. P. 97-129. DOI:
10.1007 /978 -3 -642 - 19157-2 _5.

3. IoT Middleware: A Survey on Issues and Enabling Technologies / A. H. Ngu [u np.] /
IEEE Internet of Things Journal. 2017. Vol. 4, no. 1. P. 1 - 20. DOI: 10.1109 /JIOT.2016.2615180.

4. Sethi P., Sarangi S. R. Internet of Things: Architectures, Protocols, and Applications //
Journal of Electrical and Computer Engineering. 2017. Vol. 2017. Art. 9324035. P. 1 - 25. DOL:
10.1155/2017/9324035.
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BO3MOXHOCTb IPUMEHEHUS VR TEXHOJIOI'NU
IMPU OPTAHU3ALIMA TO U P TPAHCIIOPTHBIX CPEJICTB

AnHoTanus: Bo3yimHsle cyna HOBBIX M TEPCIEKTHBHBIX MOKOJICHHI, MPECTaBILIOT cO00i
BBICOKOTOYHBIE IEKTPHUECKHE M KOMIIBIOTEPHBIE CHCTEMBI, TPeOyIOLIUe COOTBETCTBYIOILETO
oOcimyxuBaHus. HenpepbIBHOE COBEPILEGHCTBOBAHUE BO3ZMYLIHBIX CyIOB, DACIIMpEHHE U
YCTIOKHEHHE BBIONHIEMBIX 3a1a4, 00yCIOBUIO COBEPIICHCTBOBAHUE CPENCTB, MU JUATHOCTHKY
00pa3LOB HA3eMHBIX TPAHCIOPTHBIX CPEJICTB, OOYYEHHsS CIELMAIMCTOB IO PEMOHTY U
TEXHUUYECKOMY 00CITy;KHBAHHIO.

KiiroueBbie cioa: AR, VR, cuMymsarop, OUKd, TEXHOJOTHH, I€KTPOra3oBas TEXHUKA,
CIIELUAIUCTHI, BUPTyasbHas PEaIbHOCTb.

Bozmymmbie cyia HOBBIX MOKOJIEHHH MPEJICTaBISIIOT COO0H BHICOKOTOUHBIE AJIEKTPHIECKHE 1
KOMITBIOTEPHBIE CHCTEMBI, TPEOYIOIINe COOTBETCTBYIOMIEro oOCTyxuBaHus. HenpepriBHOE
COBEPILICHCTBOBAHUE BO3/TYIIIHBIX CY/IOB B CBSI3U C PACIIMPEHUEM U YCIOKHEHHEM BBITTOTHIEMBIX
HMH 3a71a4, 00YCJIOBWIIO POCT TpeOOBaHM K 00pasliaM Ha3eMHbIX TPAHCIIOPTHBIX CPEICTB IPH
BBITOJIHEHUH UMH PA3JTUYHbIX 33/1a4.

IIpn npoerenun TO (PP) u P 00pasiioB Ha3eMHBIX TPAHCIIOPTHBIX CPENICTB, B HACTOSIIIIEE
BpeMsi HeOOXOIMMO NPUMEHSITh HOBelilllne (IIEPCIICKTHBHBIC) TEXHOJIOTHH TaKHe KakK
BHPTYAJIbHAsI U I0TOTHEHHASI PeaIbHOCTD.

HeobxommMo paccMarpuBarh TEXHOJOTHIO BHUPTYAIBHOM peaJbHOCTH TPHUMEHHTENBHO K
MPOLIECCaM MOBCSAHEBHOM JESTELHOCTH U OOyYEHHsI JIMYHOTO COCTAaBa, C LENBIO MOBBIIICHHS
KBATU(UKALMY ¥ YIIPOIIEHHST U YCKOPEHMsI 00CITY>KMBAaHMS 00pa3IioB HAa3eMHBIX TPaHCIIOPTHBIX
CPEJICTB.
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Jlnst ToBBINIEHMST KadecTBa TexHWueckoro awarHoctuposanwsi, 1O (PP) u P obpasmos
HAa3eMHBIX TPAHCHIOPTHBIX CPE/ICTB, TIPE/TIONAraeTCsl BHSAPEHIE CHCTEMBI BU3YAIBHOH OLCHKU U
KOHTPOJI COCTOSHHMS HA3eMHBIX TPAHCIOPTHBIX CPEZCTB, a Takke pa3pabOTKa M BHEIPEHHE
oOyuaronmix nocoomit. CoBpemernbie VR mwm AR 1mremsr ocHamieHbl nBymst [PS sxpanamm.
CymmapHoe paspeliieHne, Kotopbix coctapisier 2880 x 1600 mukceneid, KoTopble CoCOOHbIE
paborars ¢ wacroroid 120 T, a Takke B SKCIEPUMEHTAILHOM peXHMe ¢ 4acTotoi 144 T
Beicokas yactora kaapoB jienaer padbory 1 00ydeHHe 3aMeTHO yoOHee U peaucTiiHee. Takke
CYILECTBYIOT TOHKHE HWHIMBHAYaIbHbIE HACTPOMKM 10 (DH3HOJOTHYECKIM MapaMerpam,
HACTPOIfKa PaccTOSHKE OT Ta3 0 JH3 58 - 70 MM, 9TO MO3BOMAET KOM(OPTHO BBIIONHATH
3a7aui M TPOXOMHUTH OOydeHHWe BCEMy JIMYHOMY COCTaBY. Bpems OTKIMKa JaHHOW CHCTEMBI
cocrasyer ot 0,330 Mc 10 0,530 Mc B 3aBUCHMOCTH OT YacTOThI KajipoB. biiaronaps sToMy ke B
JBIDKEHUH M300paKEeHHE COXpaHseT YETKOCTh B 5 pa3 JIydllle, YeM IEpBOE MOKOJICHHE [IIEMOB
BUPTYaJIbHON PEabHOCTH, TaKoKe 00eCreurBast yBEIMUEHHYIO PE3KOCTh IPH TEX JKe Harpys3kax Ha
CUCTEMY, 9TO CBHJICTEIIBCTBYET O PA3BUTHH JAHHOH TEXHONOTHH. TakKe CTENeHb 3aroMHEHHs B
Tpu paza Bbile, yeM y OLED - 3kpaHOB, O3TOMY MMKCEIU 3aMETHbI IOPA30 MEHBIIE, 4TO
TIO3BOJIICT CO3/IABaTh CaMble PEATHCTHYIHbIC YCIOBHS OOCITYKIBAHNS U OTPAOOTKH MPAKTHYECKUX
HABBIKOB, TakKe TECOPETUYECKUX 3HAHMII C BOSMOXKHOCTBIO —OTCICKHBAHMSA ~KOHTDPOLT
BbINOJNHEHUs. J{11 TOYHOrO NO3ULMOHMPOBAHMSA B IPOCTPAHCTBE HCIONB3YIOTCS 0a3oBble
cranimy. Ha rapHutype, ycTaHOBIEHBI /1B KaMepbl, KOTOPbIE 33/IeUCTBYIOTCS B JIOMOIHEHHON
peanbHOCTH, O0ecreunBas HaWIyudlMid yroia o03opa. Jlydmmm crnoco0 yBemmuuTbh 0030p —
PACTIONOKUTE ONTHKY KaK MOXKHO Omke K ImazaM. PacCTosHHME MeXAy 3padkaMy H JIHH30M
PETyIpyeTCcs anmaparHo, MO3BOJAA YCTAHOBUTH ONTHMABHBIN I JIMIA TIOMB30BATENS yIoN
o03o0pa. IlpenensHbM 3HaueHHMeM siisercss 130 rpajmyco. brmaromapst 9TMM HacTpoikam H
JIBYX3JIEMEHTHBIM CKOLIEHHBIM JIH3aM. OcoOble JIMH3bI, BCTPOCHHBIE B LIIEM OOECIEUMBAIOT
MaKCHUMaJIbHOE TOJIe 3peHHs] 0e3 MCKOKEHHH B CMEXHBIX 30HaX. BbIcOkas reoMerpuyeckas
CTaOWILHOCTD TO3BOJISIET OIVISZICTHCS TIa3aMH (@ HE TOJIOBOM) ¢ MUHMMAJIbHBIM HMCKKCHUEM
hopm.

I[penmonaraercst co3naHUe CAMYIATOPA LTSl OTPAOOTKH aITOPUTMOB JICHCTBHIA TIpH 00y4EHIN
CIEIMATICTOB  TeXHUYeckoro juarHoctupoBanuss, TO (PP) m P 00pasioB HazeMHBIX
TPaHCIOPTHBIX CPE/ICTB. B cumynsTope Oy/yT MpeaycMOTpeHs! Bee taribl anarnoctuku, TO (PP)
u P, a Taioke BcTpoeHa IOCTOSIHHO OOHOBIISIOIIAsCSA TeopeTHieckas 6aza JaHHbIX, ¢ 00y4JaromM
MarepuaioM, KOTopasi MO3BONHUT TOIEPKUBATh KBATH(UKALMIO CTELUAIMCTOB M OTCIIEKHBATH
KauecTBO TOITOTOBKH, TAakKe TMOBBILIEHHST YPOBHS YCBOGHHS 0OpA30BaTEBHOTO Marepuana U
(opMIPOBaHUS YCTOWUYMBBIX HABBIKOB OKA3aHMs KadeCTBEHHOro M cBoeBpeMeHHoro TO u P
Ha3eMHBIX TPAHCIIOPTHBIX CPEICTB, 0€3 HCIONB30BAHHS JIOMOMHUTEIBHOTO O0OPYIOBAHMA U
PACXOTHBIX MaTePHAIIOB.

Crmcok uTeparypbl:
1. Xenen [lanarnannuc. JlononHenHas peagbHOCTb. Bee, 4To BBl XOTENM y3HATH O TEXHOJIOTHH
Oymymuero, bombopa, 2019.
2. Micheal Lanharm. Agmented Reality Game Development, Packt Publishing, 2017.
© A H.Snun. E.A. Ky3uenos. /I.B. Anoxun. 2026r.
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CIHOCOBbI 3ALIUTHI MTHEBMATUYECKHUX ILIUH ABTOMOBWIE
MHOI'OLHEJEBOI'O HASHAYEHUSA

AmnHoTtanust. Ha 0CHOBe IepeioBOro OIbITa U B COITIACOBAHUY C 3aBOJAMY - H3TOTOBUTEIISIMU
aBTOMOOMJIC MHOTOIIENICBOTO Ha3HAYCHHUsI, Pa3pabaThIBacTCsi M UCIIBITHIBACTCS 000pyI0BaHUE
3(eKTUBHOM 3aIUTBI U CIIOCOOB! PUMEHEHHs Ha oOpasiiax AMH.

KitroueBble ¢J10Ba: KOMIIO3HT, TPAHCIIOPTHBIE CPECTBA, YD()EKTUBHOCT.

B ycroBusX COBpEeMEHHBIX BOCHHBIX KOH(MIMKTOB, T7ieé MOOWJIBHOCTh M MaHEBPEHHOCTH
UIpaloT KIFOYEBYIO pPOJIb B ycrexe OOeBBbIX Olepaluid, oOecreyeHHe 3alUThl Ha3eMHBIX
TPAHCHOPTHBIX CPEJCTB, CTAHOBHUTCS BCE Ooliee aKTyalbHOH 3amadeil. BpoHmpoBanme koméc
SBIACTCA OJHMM M3 CIIOCOOOB IMOBBINIEHHS JKMBy4ecTH oOpasnoB AMH wu obecrieueHns
6€30macHOCTH JTMYHOTO cocTapa. CyIecTBYeT HECKOIBKO METOJOB OpOHHPOBAHUS KONEC I
o6pasiioB AMH. OxuH 13 Hanbosee pacipoCTPaHEHHBIX — 3TO UCIOJIB30BAHKE CIIELUAIBHBIX
IIVH C YCHICHHBIM KOPJIOM M OOKOBHHaMH. Takue MIMHBI CIOCOOHBI BBIIEP)KUBATh BO3/ICHCTBHE
OCKOJIKOB ¥ TIyJIb, 00ECIICYMBas TEM CaMbIM JONOJHUTEIBHYIO 3ammTy. OIHAKO 3TOT METOJ
MMEET CBOM OIPAaHMYCHHMs, TAaK KaK YBEJIMYEHHE MAacChl U JKECTKOCTH IIMH MOXET HEraTUBHO
CKa3aThCsl Ha YIPABISIEMOCTH M POXOAMMOCTH 00pasiioB AMH.

Jlpyrim METOJIOM SIBIISICTCS YCTAHOBKA CIIELMAIIBHBIX 3ALUTHBIX IMCKOB MII 000/10B, KOTOpbIC
MOTYT OBITh W3TOTOBJICHBI U3 CTAIN WM KOMIIO3UTHBIX MaTepHaIoB. DTH JIMCKH 00ECIICUMBAIOT
JOMOJHUTENBHYIO 3alUTy OT yAapoB U MOBPEKICHMH, HO TAKKe YBEIMYMBAIOT MACCy KOJEC U
TpeOYIOT IOMOIHUTEIBHBIX 3aTPaT Ha MPOU3BOJICTBO U YCTAHOBKY.

Emé omanM mepcrieKTMBHBIM HarpaBIieHHEM SIBISIETCST pa3paboTKa CITeNHATbHBIX TTOKPBITHI
JUTsL KOJIEC, KOTOPBIE MOI'YT OOECTICUHTh 3aIUTY OT PA3IMYHBIX BHUIOB BO3ICHCTBHS, TAKUX KakK
OrOHb, XMMHYECKHE BELIECTBA M T. JI. DTH MOKPBITHSA MOTYT ObITh HaHECEHBI Ha MOBEPXHOCTD
KOJNEC WM HMHTEIPHPOBAaHBl B CTPYKTYPY Marepuiaja, M3 KOTOPOrO OHM HM3roToBieHsl. C
Pa3BUTHEM TEXHOJIOTHH U MOSBICHHEM HOBBIX MaTepUAIOB OTKPBHIBAIOTCS HOBBIE BO3MOXKHOCTH
JUI  COBEpIICHCTBOBAHMS METONOB OpoHMpoBaHus Konéc. OIHMM M3 TEpPCIEKTUBHBIX
HAIpaBJICHNH SBJIACTCA UCIIOIB30BaHIE KOMIIO3UTHBIX MaTepHaIIOB, KOTOPbIE 00J1aJat0T BEICOKOH
MPOYHOCTBIO M JIETKOCTBIO. KOMIIO3UTHBIE MaTepuaibl MOTYT ObITh aalTHPOBAHBI IO
KOHKpETHbIC TpeOOBaHMs K 3alIUTe KOJEC, YTO IMO3BOJSIET co3aaBarh Oosyee 3((EKTHBHBIE U
9KOHOMMYHBIE pereHnst. Co3aHNe HaKIIaloK U3 KeBlapa CriocoOCTBYeT OPOHUPOBAHHIO KOJIEC OT
NpSMBIX TONAJAHUI OCKOJIKOB, TAaKXKe OOCCIEYMBACT 3AlUTY OT CTPEIKOBOTO OPYKHSL.
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KepnapoBast 3ammra crocoOCTByeT CHIKEHMIO Beca o0pastoB AMH, yBenmunBaer
MPOXOJIMMOCTh M CHWKAeT pacxof TorumBa. CHIDKEHHE pacXoga TOIUIMBA CHOCOOCTBYET
YBEJIMYEHHIO JATTbHOCTH X0/1a 00pa3iioB AMH, 4To B CBOIO O4epe/ib YBEIHUHMBACT €€ KUBYUECTb.

Crour o0paTiTh BHIMAaHHC HA pPa3pabOTKy WHTE/UICKTYATbHBIX CHCTEM OpOHHPOBAHWS,
KOTOpBIC CMOTYT aBTOMATHYECKW aNalTHPOBAaThCA K YCIOBHAM OKpPYXAIOMEH Cpemsl u
o0ecreunBaTh ONTHMATBHYIO 3aIUTY KOJIEC B 3aBICHMOCTH OT YTPO3BL. ITO TTO3BOJIMT MOBBICHTH
3((heKTHBHOCTh OPOHMPOBAHHBIX KOJIEC M CHU3UTH UX CTOMMOCTB. KpoMe Toro, mepereKTHBHBIM
HaIpaBJIeHUEM SBJIETCS] MHTErpaLysi OPOHUPOBAHHBIX KOJEC C CHCTEMaMM aKTUBHOM 3alLUTBI,
TaKUMH KaK CHCTEMbl OOHApY)KEHHS M MPOTUBOICHCTBUS Yrpo3aM. JTO MO3BOJIHUT HE TOJIBKO
3AIUTUTB KOJECa OT BHEIITHIX BO3ICHCTBHUIA, HO M TIPEOTBPATUTH MX MOBPEKJICHHE JI0 TOTO, KaK
OHO Tpom30iAET. Taxim 00pa3oM, pa3BHTIE TEXHOJIOTHH OpOHMpOBaHMS KoJéc oOpasmoB AMH,
TIPEZICTaBIIAET COOOH MepCHIeKTHBHOE HANPABIICHNE, KOTOPOE MOKET MPHUBECTH K CO3/[AHMIO Ooree
9((EKTUBHBIX ¥ HAIEKHBIX PEHICHHN U1l oOecreueHrsi 0e30MacHOCTH 00pasIioB HA3eMHBIX
TPAHCIIOPTHBIX CPEJICTB B YCIIOBUAX OOCBBIX IEHCTBUI.

CnHCOK HCTIOTb30BAHHOI JTHTEPATYPHI:

1. Monorpadust IlepcriekTiBHbIE aBTOMOOMIBHBIE 0A30BBIE IACCH, CUJIOBBIE JBUTATEIH,
crermaisHoe odopynoBarre CHO OI1 I'yakos B.B. Cokon ITA. u nip. r. Boponexx: Monorpadmst
BVYHII BBC «BBA», 2020. —441 nn.376

2. MoHorpagus BimsHWE pasMYHBIX THIOB  JIOPOKHBIX —TOKPHITHI HA H3HOC
aBTOMOOMIBHBIX mNHeBMaTnyeckux mmH [ymkoB B.B. Coxon ILA. u nap. 1. Boponex:
Mownorpadus BYHI BBC «BBA», 2023r.

© AH.Smmn. E.A. Kysuenos. [I.K. Topy6apo. 2026r.
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UCCJIEIOBAHUA N3HOCA METAJVIMYECKUX ITAP TPEHUSL
TPAHCIIOPHBIX CPEACTB

AnHoTtanusi: [lpy OTHOCHTENPHOM JIBWJKEHHMH COWICHEHHBIX JeTaliell MalliH MEXITy
KOHTaKTHPYIOIIMMHU TIOBEPXHOCTAMM HEMHHYEMO BO3HMKAeT TpeHue. Berencrsue sroro peranu
MaIlIMH TOJ[BEPratoTCs M3HOCY, HHTEHCHBHOCTh KOTOPOTO 3aBUCHT OT YCJIOBHS B3aUMOJICHCTBHS

TPYIIMXCA TTap.
KiroueBble ¢;10Ba: M3HOC, TEMIIEPATYPA, BSI3KOCTb, 3aITyCK, IPOrPEB.
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Tpenue k1accuuImpyeTcs Mo XapakTepy CMa3KH Ha TP OCHOBHBIX BUJIA:

1. KIIKOCTHOE TPEHUE — TPYIIHECs TIOBEPXHOCTH TeJl COBEPIIEHHO OT/ENEHBI IPYT OT ApyTa
CJIOEM CMa3KH;

2. TpeHue TIPH HEeTOJHOM MM He COBEPIICHHOH CMa3Ke — TPYIIMECS MOBEPXHOCTH YaCTHYHO
COTIPUKACAIOTCSl CBOMMH BBICTYTIAMH; 3TOT BHJ TPEHUS Da3leNseTcs Ha TPU TONBHIA: Q)
TOJYXKH/IKOCTHOE TPEHHE, KOTa CIOi CMa3KH HeOCTaTOYHO TOJICT U MPOHCXOIHUT YacTHIHOS
TBEpZOE TpeHue; 0) MOIyCyXoe TpeHHe, KOrjla IPOUCXOIUT TPEHUEe TBEPbIX MOBEPXHOCTEH, Ha
KOTOPBIX MMEETCSl HEKOTOPOES KOJIMYECTBO CMas3KH; B) TPAHUYHOE M MOJICKYJSIPHOE TPEHHE,
KOIJIa TeoMeTpryeckas (popMa TpyImXcs Tell MpaBuiIbHAsA, a 00paboTKa MOBEPXHOCTEH BechMa
9UCTas, B Pe3yJbTaTe Yero MeXAy TPYIIMMHCS TOBEPXHOCTSMH 00pa3yercsi MOJIEKyJIIpHas
TUICHKA CMa3KH.

3. TBepIoe (CyXoe) TpeHHe — TPEHHE METAITNYECKUX MTOBEPXHOCTEH 0e3 CMasKH.

HanMeHbIHiT M3HOC TPYIMXCA Tap MMEeT MECTO HPH XKHJIKOCTHOM TpeHuH. [Ipn BpareHnn
BaJIa B TIOJIIMITHUKE MEXKJTY TPYIIUMIICS MTOBEPXHOCTSME 00pa3yeTcsl YCTONUMBEIA MaCIISHBII
KIIMH, KOTOPBIH TPEIOTBPAINACT TPEHHE METAUIMYECKUX MOBepXHOCTEH. TOMIMHA MacIsTHOro
KIIMHA JIOJDKHA OBITH OOJIBIIIE BEIMYMHBI HEPOBHOCTEH 0OpaOOTKM TPYIIMXCS MOBEPXHOCTEH. B
9TOM CITydae M3HOC METAIa MOKET MPOMCXOUTH B PE3Y/IbTaTe TPEHNs, BOSHUKAIOLIETO MEXITY
CJI0EM CMa3KU M METAILTIIECKOH OBEPXHOCTHIO.

OCHOBHBIM Ha3HAYCHHEM CMA309HBIX MaTEpPUAIIOB SIBISIETCS YMEHBIIICHHE MIOTEph Ha TPEHHE, a
TaKOKe OXJIKICHNE TPYIIMXCS TMOBEPXHOCTEH ¥ 3allUTa UX OT KOPPO3HH. MexaHn3M H3HOca B
HOZOOHBIX CITy4asx MOYKHO IPEICTABHTh, KAK MEXaHHYECKOE MM KABHTAIOHHOE Pa3pyIICHHS
OKHCHOH IUICHKH, 00pasyrolleiicss Ha MOBEPXHOCTH TPEHUS. DTO HaUMEHee arpeccuBHas (opma
Ppa3spyIIeHHs] HOBEPXHOCTEH TPEHWs, MOITOMY IPU MPOSKTHPOBAHWH TOJUIMITHAKOBBIX Y37I0B
HEOOXOMMO ~CTPEMHTBCS K CO3/IAHUIO  KOHCTPYKTHBHBIX — YCJIOBHE Ui 0OeCIeueHHsI
JKUIKOCTHOTO TPEHHSL.

Bo MHOTHX COBpeMEHHBIX MAIMHAX OCYIIECTBHTH KIIKOCTHOE TpeHHe He ymaercs. Kpome
TOTO, BCSKHI TOJIIMITHAK TIPH CHIKEHUN CKOPOCTH BpaIeHHs JI0 3 - 4 00 / MuH. paboTaeT mpu
HECOBEPILEHHOH cMaske. B 3ToM cilydae IPOMCXOIAT IPOLECCHl XKUIKOCTHOTO U M CyXOro
TPCHWS, BBI3BIBAIONIIEC HAMOOJBIINN H3HOC TPYLIMXCS Map. PaccMOTpuM moapoOHee MEXaHH3M
paspyIIeHHUsI TOBEPXHOCTEH TPEHHS TIPU MX B3aMMOJICHCTBHH 0€3 CMa3KH.

Tpenne wMeer [BOMCTBEHHYIO MOJEKYIAPHO — MeXaHWdeckylo mpupoxmy. [lpm
B3aMMOJICHCTBHH HEPOBHOCTEH XapakTep paspyIleHHs] MeTalla B ISITHAX KacaHWs 3aBHCHT OT
TTyOHHBI BHEIPEHHSI, TEOMETPHYECKHX TTapaMeTPOB BHEIPUBILINXCS IEMEHTOB U COOTHOLICHHUS
MX MEXaHWYECKUX CBOWCTB, a TakKe OT CHJI aIe3WH, MPOSBILTIOMIMXCS MPU MOJEKYIIPHOM
KOHTAKTe.

B 3aBucuMocTH OT YCIOBMH B3aMMOJICHCTBHS HEPOBHOCTEH HAOMIOAAIOTCS  CIICIYIOLINE
sBeHUs: 1. cpe3 BHENPHUBILErocs Marepuana (MUKpOpe3aHue); 2. IUIAaCTUYECKOe OTTECHEHHE
MeTallIa; 3. ypyroe OTTECHEHHE METaa; 4. CXBaTbIBAHKE IUICHOK, TOKPBIBAIOIINX IIOBEPXHOCTU
TBEPABIX TeN, W WX paspylieHre; 5. MONEKYSIPHOE CXBAThIBAHWE ITOBEPXHOCTEH,
COMNPOBOYK/IATOIIIEECs] TITyOMHHBIM BHIpABHIBAHHEM MaTepHaia (CBapKa B y3/aX CXBATHIBAHFIS).

KomrmiekcHoe HccieJoBaHre H3HOCA METAIIIA MOABIKHOTO COCTABa B YCIIOBUSX JKCILTyaTALIHH
THO3BOJIIUIO YCTAHOBHTH XapaKTEPHBIE OCOOCHHOCTH Pa3pyIICHMS MeTala IPH PasIMIHBIX
YCIIOBHSIX TPCHHL.
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W3noc neraneil sBisieTcst CIEACTBUEM: MEXAHUUECKOIO paspylICHUs 3alleTUIIOINXCS
HEPOBHOCTEN; yCTAJIOCTHOTO Pa3pyILEHHUsI BCIEICTBUE TIOBTOPHOTO MEXAHNYECKOTO BO3IEHCTBHS
HEPOBHOCTEH MJIM IIEPEMEHHOIO [ABJICHUA CMA3K{; OTCIAUBAHUSA IUICHOK — OKHUCIIOB,
00pa3yIOLIMXCs P TPEHUH, U MEXaHWYECKOTO PaspyILeHHUs: HEPOBHOCTEH, CBAPUBIIHXCS U3 — 32
BBICOKOH TEMIIEpaTypbl TPEHHUSL.

B cBmM ¢ 0COOCHHOCTSAMM MEXaHM3Ma paspylleHHs MeTala BCe BHIbI H3HOCA
TIOJIPA3/IEIIAIOTCS HA IATh BUJIOB: M3HOC CXBaThIBAHUEM, OKHUCIIUTEIIbHBIH, TETUIOBOH, aOpa3vBHBIH
U OCIIOBBII.

Criucox JIuTepaTyphbI:
1. PoroBueB B.JI. u np. YcTpo#cTBO M SKCIUTyaTamys aBTOTPAHCIIOPTHBIX CpencTB. M.:
Tpancrnopt, 1991.243 c.
2. Homukun HO.II., Pasun ILII. OcHOBBI NpPOEKTHPOBAHMSI CHIIOBBIX Mepeaad TSDKEBIX
TPaHCIOPTHBIX MamvH. [ mapoMexanmdecke 1 ruapoo0osEMHBIE epernaun. M., 1975. 238 c.
© A.H.Snun. E.A Ky3nenos. 2026.
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BJIMSAHUE ITIOBOYHbIX ®AKTOPOB B ITPOLIECCE
N3HOCA JIETAJIEH Y3JI0B U ATPETATOB

Annotamus: K nmoGouHbiM oTHeceM Takue (HaKTOpbl, JIEHCTBHE KOTOPHIX MOXET M He
HPOSIBILTECS B IIPOLIECCE M3HOCA JAETAlW, HAmpuMep MakponedopMarwst JeTaneil, Hamudaue
a0pa3MBHBIX YaCTHI] WM aKTMBHOW KOPPO3HOHHOM CPEJibl B KOHTAKTE C MOBEPXHOCTSIMU TPEHUS,
nedekThl COOpKH y371a TPEHHS T HApYIIICHHE KOHCTPYKTHBHBIX HOPM JICTaNICH.

KimoueBble ciioBa: MakpoeopMariyisi, OKUCHBIE IUICHKH, TPEHHE, H3HOC, IE(EKTHI.

IToGouHble siBIEHNS OOBIYHO YCIOXKHSIIOT MPOLECC U3HOCA M, KaK MPABUJIO, YCKOPSIOT €ro.
MexaHu3M M3HOCA TIPU 3TOM MPEACTABIACTCA KaK COBOKYITHOCTb IPOLIECCOB PaspyILCHHUS
MOBEPXHOCTH JeTa. VIHTEHCHBHOCTh M3HOCA OIPENCISICTCS KaKUM - TO OJHHM IIPOLIECCOM
paspylieHusi, JIOMUHUPYIOIMM B JIAHHBIX YCJIOBMSX. Harpumep, Hpu monajaHud B CMasKy
3HAUUTEIIBHOTO KOJIMYECTBA ITI€CKa WM aOpasuMBHON IbUIM HauOOJIee MHTEHCHBHOWH (hOpMOi
paspyiueHust Oyaer adpa3vBHBIA H3HOC, KOTOPBIA M MPEIONPEICIUT BHIXO TPYILCHCS Mapbl 13
crpos. Ilpum Hammumm MmaxponedopMaly CONPSUKGHHBIX JIeTajlel, NpU W3Yy4YeHHH H3HOCaA
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IUTABAIOIMX BTYJIOK, PYy4YhEB M TIOPIIHEH ABHTaTeNei, M3HOC AeTalell BO MHOTHX CITydasx
OKa3bIBACTCS MEHBIIMM IO BEJIMUMHE, 4eM HCKakeHue jaeTamu oT aedopmarmu. IIpouecc
Makpo/edopMali MOYKET BO MHOTO pa3 aKTHBHEE MCKaXATh T€OMETPHYECKYIO (hOpMy JIeTalH,
YeM caM IPOLECC UCTUPAHUS MeTayeckux nap. Haubomee cepbe3HbIMY BUIAMU Pa3pyLLCHHST
Ipu  CKOJILKCHUU  TPYUIUXCSA Iap SABJIIOTCSA  aAr€3MOHHOC CXBATbIBAHWE, MHOI'OKpaTHas
IwacThyeckass aedopmanysi MeTala Ha MOBEPXHOCTAX TpeHWs W aOpasuBHBIA  H3HOC,
BOSHUKAIOMIMA MpH MOMAJaHUH MEXIY TPYLWIMMUCS JETAIMH YacTHI] MHHEPATGHOTO
TPOMCXOXKICHHSL. DTH BUIBI PA3PYLICHUS Map TPEHHSI MOTYT U JIOJDKHBI OBITH UCKITFOUCHBI TIPU
Pa3TMYHOM TOA0O0pE KOHCTPYKLMM 1 MaTepuaja JeTalel, KauecTBa TPYILMXCs TOBEPXHOCTEH U
CMa3KM, a TaKKe PEXKUMOB OKCIUTyaTalMd. Bo w30exaHWe aKTHMBHOTO MEXaHHYECKOro
B3aMMO/ICHCTBHSL HEPOBHOCTEH, BCErla MMEIOIIMXCS Ha MOBEPXHOCTSX TPEHHs, HEOOXOIUMO
ofecreunTb YCIOBHS ISl SKMAKOCTHOro TpeHus. HauOonee pacrpocTpaHEHHBIM — SIBIIAETCS
IpaHUYHOE TPeHHE. B 3ToM cilyyae MOBEPXHOCTU TPEHHS PA3AEIIOTCS MOJIEKYIIAPHON TUICHKON
CMa3KH, HaJIM4YMe KOTOPOW BBI3BIBAET PE3KOE CHIDKCHUE KOX(P(HIMEHTa TpeHHs, HO He
NPEIOTBpAIaeT MEXaHIMIECKOro B3aMOJIEHCTBHSI HEPOBHOCTEH. B 3THX ycnmoBusix Ha mporece
TPEHHS] TOJNOKUTENBHO BIMSIOT MOJEKYISIPHBIE OKHCHBIE IUICHKH, KOTOpBIE IPAKTHYECKH
MIHOBEHHO 00pasyroTcsi Ha “CBeXEH” TIOBEPXHOCTH MeTaia. [Ipu onpeneneHHOM XHMHUYECKOM
COCTaBe OKHMCHBIE IUIEHKU CIYKaT TPOTHBO33IUPHBIM CPEICTBOM, TTOITOMY B HACTOSIIIEE BPEMS
BCE INHMpE TPHMEHSIOTCS pa3IMYHBle METOABl TEPMOXHUMUYECKOH 00paboTKM paboumx
TIOBEPXHOCTEH TPYIMXCS Hap.

Cncok JIMTepaTyphbI:
1. PoroBueB B.JIL. u np. YcrpolicTBo M 3KCIUTyaTalys aBTOTPAHCIOPTHBIX CPEACTB. M.:
Tpancnopr, 1991.243 c.
2. Homkwn HO.II., Pasun ILII. OcHOBBI MpOEKTHPOBAHMSI CHUIIOBBIX Mepeaad TSHKETBIX
TPAHCIIOPTHBIX MaIlkH. [ apoMexaHuueckie 1 ruapoo0bEMHBIE Tiepenaun. M.:, 1975. 238 c.
© A.H.Aumn. E.A Ky3nenos. P.B. MoryTtHoB.2026.
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BO3/IEMCTBHE JIABJIEHHSI HA TPYIIIAECS IIOBEPXHOCTH
U CKOPOCTbD CKOJIb’)KEHUSA

AHHOTAIMS: C YBEIIMYCHUEM JIABJICHUS YBEITNINBACTCS pa60Ta TPEHUs, U ICTAJIb HAIrpeBaCTCs
CHJIBHEC. HpI/I JAOCTaTOYHO BBICOKOM  YJICJIbHOM JABJICHUHM B PE3YJIbTATC HMHTEHCUBHOM
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JedopMali MUKPOHEPOBHOCTEH Ha OBEPXHOCTAX TPEHHS BO3MOXKHO TIOSIBIICHHE IPYOBIX PHCOK
1 aJIre3MOHHOTO CXBATHIBAHUS METAILIA.

KinroueBble c/10Ba: JaBlcHue, TEMIIEPATyPa, CMa3Ka, CKOJIBKEHHE, TPEHHE, H3HOC.

Tlpy HemoNHOW cMa3ke W3HOC IMap TPEHHs IUIABHO YBEIMYMBACTCS MO MEPE MOBBILICHHS
nasnenust. [Ipu orpeeneHHbIX YCIOBHSIX MOKET HAOJFOAaThCS IPOIOPIHOHATBHAS 3aBHCHMOCTD
MESKITy M3HOCOM U JIaBJICHUEM.

Ilpn OOMIBHOW CMaske TPYIIHXCS Iap, OOECICUMBAIOLICH B ONPEIENCHHOM JHaria3oHe
CKOPOCTH U JJaBJICHHSI JKH/IKOCTHOE TPEHKE, B CIIydae YBETMUCHHUS JaBICHHS BBILIIC HEKOTOPOTO
KPUTHYECKOTO 3HAYCHHSI IPOUCXOIUT CKauKo0Opa3Has MHTCHCH(UKALIKS TTpoLiecca H3HOCA.

CKOpOCTb CKONBXKEHHSI SIBISIETCS BOKHEHIIMM (hakTopoM H3HOCA Tpylmxcst map. Ilpu
OOMIIBHOM CMasKe y3J1a TPEHHs YBEIMUEHHUE CKOPOCTH JBIDKEHHS CIIOCOOCTBYET «BCIUIBIBAHUIOM
BaJIa ¥ 00pa3oBaHMIO YCTOHYMBOrO MACISTHOTO KIIMHA. AHAIOTUYHAS 3aBUCHMOCTD YCTAHOBJICHA
TIpA CyXoM ucThparmu cramd Y 10A ¢ ynensHsM faBiennem P=[4 k[ o (1,38 Mu/ MZ)

VY nenpHOe AaBIeHHe M CKOPOCTb CKOBKCHHUS B Y3/Ie TPEHHS ONPEEIIIOT HAPSDKEHHOCTD €0
pabotbl. PekomeHntyeTcst rpu pacyere HOAIIMITHUKOB BbIIEPKUBATh CIEYIOLIEe IIPHOIIKECHHOE

COOTHOLIIEHHE MEXK/TY Y/ICTBHBIM JaBjickreM P 1 ckopoctsio v: VPU3 = 50 wan P = v/50u.

TloBepxHOCTh TpyLIMXCSL TeN HE ObIBACT MJICATBHO IVIAJKOHM, € CBOWCTBEHHO HAIMYHC
MUKPOHEPOBHOCTEH U BOJIHMCTOCTU. B CBsi3M ¢ 3TUM 00l@ast IUIONMIAb ISITeH KacaHus KpaiiHe
orpanmyeHa. [lnomans AefCTBUTENIPHOIO KOHTAaKTa B JECATKA pa3 MEHbIIE HOMHHAIBHOM.
ITockonmbKy TIpaHMYHOE M CyXO€ TpeHHe OOYCIOBICHBI B3aMMOACHCTBHEM HEPOBHOCTCH
MOBEPXHOCTH Map TPEHHMsI, XapaKTep MIEPOXOBATOCTH OKA3bIBAET CYILECTBEHHOE BIMSHUE Ha
MHTEHCHBHOCTb H3HOCA MaTepHaJia.

3aBUCHMOCTb KO3((HIMEHTA TPEHHS OT BBICOTHI HEPOBHOCTEH NPU TPEHUH YyT'yHa MO CTATU U
OpOH3bI 10 CTaIM, MUHUMAJIbHOE 3HaueHUe KOI((UIMEHTa TPEHUsI COOTBETCTBYET KAKOMY - TO
ONpEIeNICHHOMY 3HAUEHHIO BEIMYMHBI MHKPOHEPOBHOCTEH. B paccMarprBaeMoM ciiydae mpu
H <80 mk (OpoH3a u craiib) Ko3(QUIMEHT TPeHHUsI Pe3KO BO3PACTACT BCIICACTBUE YBEIMUCHHUS
anre3uoHHbIX cuil. ITockoNbKy IUIOMAab JEHCTBUTENBHOIO KOHTAKTA TPYLIMXCS IOBEPXHOCTEH
MaJia, B TOYKax KOHTAKTA Pa3BUBAIOTCS BHICOKWE NABIICHHS M TEMIIEPATYpa, B PE3YJNIbTATe Yero
CTAHOBUTCSI BO3MOYKHBIM a/IT€3MOHHOE CXBAaThIBAHUE YACTHI] METa/LIA TPYILMXCS TeJ (UX CBApKa).
MecTHasi TemIeparypa Ha TPYLIMXCS TIOBEPXHOCTSAX TPH TPEHUM O€3 CMasKh MOXKeT
yBemmamBathest 10 S00—1000° C, a mpu rpanmaHol cmaske — 1o 250—500° C. Tem ne menee
MOYKHO YTBEPIKIaTh, YTO B OT/EJIBHBIX TOYKAX KOHTAKTa MPOUCXOIAT MTHOBEHHBIC BCIIBILIKH
BBICOKOH TeMIIepaTypbl, IPUBOAIME K Pa3pYILEHHUIO 3aIUTHON MACIISTHOM IICHKH.

MakcuMmarbHast TeMriepaTypa JOCTHTaeTCs HEMOCPeICTBEHHO B BEPIIMHAX TI'PEOEIIKOB
MUKPOHEPOBHOCTEH — MeCTax MOJICKYJIIPHOTO CXBaThIBAaHUS. [py HE3HAUNTEILHOM YUCIIE TOUEK
KOHTAKTa BCIIECTBUE OTBOJIA TeTlIa 00IIast TeMIlepaTypa MOBEpXHOCTH TPEHHUS He TIOTHUMAETCS
BBICOKO W 3alUTHAs IUIGHKA IIOCTIC pa3pyIleHMs] OOpasylomieiicss CBS3M MTHOBEHHO
BOCCTAHABIIMBACTCS. B 3TOM cilyyae uMeeT MecTo O0coOblii BHJ 3aciaHus — 3a]Hp,
3AKUTIOYAIOIIMICS B OTPBIBE MENBYANIINX YaCTHI] MeTalla, Kak IpaBWIo, ¢ Oojee MSTKOH
TIOBEPXHOCTH U TIepeHOCe MX Ha Oonee TBEPAYIO MOBEPXHOCTb. ISl pasimivHBIX THIIOB Nepesiad
YCTAHOBJIEHB! Pa3JIMYHbIE JOMYCTHMBIC YPOBHM HAarpeBa. 3aKaleHHbIE 3yObsl 3yOuaThIX Kolec
YIIOBJIETBOPHUTENHHO paboTatoT Npy Temrieparype Harpesa 10 200° C, 4epBsaHbIe iepeaaus — J10
80°C.

77



C NOBBILIEHUEM CKOPOCTH TPEHUs BO3PACTaeT JOIyCTUMas TeMIepaTypa Harpepa. Tak, mist
HE3aKaICHHBIX 3y0UYaThlX KOJEC C YBEIMYEHHEM CKOpPOCTH OT 5 10 18 m / cex momyctumas
Temriepatypa HarpeBa Bospacraer ¢ 60 1o 120° C.

3HAUUTENBHOE YBENMUYCHHE TEMIIEPaTypbl TPYIMXCS Map M3 JITKOIUIABKUX MAaTepHaioB
BBI3bIBACT PA3MATUCHUE METAILIA, €r0 00BEMHYIO JIehopMaIHio U JaXKe MO/IUIaBIICHHEe Hanboee
JIETKOIIIABKIX CTPYKTYPHBIX 2JIEMEHTOB.

B coorBerctBuM € ycnoBUAMH pabOThI M HAarpeBa TPYLIMXCS MOBEPXHOCTEH BBHIOMpAOT
CMa30uHbIe MaTepuaibl. KOHCHCTEHTHBIE CMa3Ku MPUMEHSIOT MPU TemIieparype Harpesa 1o 100°
C. Ilpu »xuzakolf cmasKke MAOMYCTHMBI HarpeB MOJUIMIHMKOB KaueHus 120 - 150° C.
[poTHBO3aIMpHBIE CBOMCTBA MUHEPATGHBIX CMa30K IOBBIIIAIOT ITyTE€M BBEACHUS J00ABOK
PacCTUTENBHBIX M JKUBOTHBIX JKHpOB B KommuectBe 3—10 %. st obecriedeHnss HOpMAIGHOH
SKCILTyaTaliH Y3712 TPEHHSI HEOOXOAMMO CTPEMHTBCS K TIOJUIEPIKAHUIO «XOJIOIHOTOY» PEeXUMa
PabOTBI, TIPH KOTOPOM MOJIEKYJISIPHOE CXBAThIBAHHE METAITA HCKITIOYACTCSI.

Cncok JMTepaTyphbI:
1. JlobanoB E.M., «TexHOonorn4eckoe mpoeKTUpOBAaHUE aBTOTPAHCIIOPTHBIX CPEICTB», - M.:
Tpancmopr, 2007. - 182c.
2. Wonkun FOIL, Paszun I1II. OcHOBBI TPOEKTHPOBAHWS CHJIOBBIX Iiepenad THKETBIX
TPaHCMOPTHBIX MaIIUH. [ HapOMeXaHHIecKue 1 ruIpoo0bEMHBIE riepeiadn. M.:, 1975. 238 c.
© A.H.Amnn. E.A Ky3nernos. 2026.
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OCHOBHBIE BH/Ibl TEPMUYECKOI OBPABOTKA
JIETAJIEN MAILIMH U OBOPYJIOBAHUSA

AnnoTanust: Tepmudeckas 00pabOTKa METAIIOB U CIUIABOB — OJIMH 13 CaMbIX 3P (EKTUBHBIX
U PaclpOCTPAHEHHBIX METOJIOB M3MEHCHHS MX CBOICTB. B OCHOBE NPOIIECCOB TEPMHUCCKON
00pabOTKH JISXKHUT SIBIICHHE MOJMMOP(HU3MA — CYIIECTBOBAHHE OIIHOTO M TOTO JKE METAJlIa W
CIUIABA B PA3NNYHBIX KPUCTANTNYECKUX (hopMmax.

KiiodeBble cJIoBa: CTPYKTypa, TEMIEparypa, OXJIXKICHHE, OTKHUI, OTIYyCK, 3aKaIKa,
00paboTka.
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TonmmopdHble npeBpareHnst TPOUCXOIAT, KaK NPABUJIO, PU HArPEBE MM OXJIAKICHUH JI0
OIIpE/IETICHHBIX TeMITepaTyp (TaK Ha3bIBAEMBIX KPUTHUYECKHX TOYEK) M BBIBIBAIOT 00pa3oBaHMe
CTPYKTYp C TEMH WJIM MHBIMU CBOWCTBaMU. V3MeHsis TemmiepaTypy HarpeBa (WM OXJIKICHHS),
BBIICP)KKY TIPH 3TOM TeMIepaType M CKOPOCTb IIOCIIEIYIOIIEro OXJaXKACHHS, MOXHO JIHOO
NpUOMBUTECST K PAaBHOBECHOMY  CTPYKTYPHOMY — COCTOSHHIO, JIHMOO  3a(hMKCHpOBATh
COOTBETCTBYIOIME METACTAOUIIbHBIE CTPYKTYPBIL.

Bce BHIBI TEpMHUECKO 00paOOTKH IMOAPA3ICISIIOTCS Ha S5 TPYTIL.

1. Omxur mepBoro pofa 3aKiIodYacTcss B HArpeBe METAIAa WM CIUIaBa C HEYCTONYHUBBIM
CTPYKTYPHBIM COCTOSIHUEM, BO3HHKAIOIIUM, HAIIPUMED, B PE3YJIbTATE IUIACTUYECKOH edopMariyu
WA He3aBepILICHHOCTH AU QY3HMOHHBIX IPOLECCOB IPU MpeIUIECTBYOMEH 0o0paboTke, 10
TeMIiepaTyp, 0OECIeUHBAIOLINX HEPEX0]] CUCTeMbl B 0Oolee YCTOHYMBOE TEPMOIMHAMUUECKOE
COCTOSIHME B PE3yJIbTaTe YBEIMYEHHs MHOIBIDKHOCTH aroMoB. K 3Toi rpymme TepMuyecKon
00pabOTKM OTHOCSTCS Talkke TOMOTEHM3allMs CIUIaBOB (Tak HasbiBaeMblii 1u(dy3HOHHBIH
OTKUT), OTKUT JUISl YACTUYHOTO CHSITHS HAIPSOKEHUH 1 HAaKJIeTia (BO3BPaT) M OTXKUT JUTS TIOJTHOTO
CHSITHS HaKJIena (PeKpUCTAILIN3ALOHHBII OT/KHT).

2. Omxur BTOpOro poza. B ommume oT mpeaplaylyx MpoLeccoB U3MEHEHHE CBOWCTB HMpU
OTKUre BTOPOro pojia 00ycIIOBIeHO (ha3OBBIMU MPEBPAILICHUSMH HPU HATPEBE M OXJIOKICHNH.
OtoT BUJ 00pabOTKH OCHOBaH Ha (ha30BOM MEpeKpUCTAILIM3ALMH CIUIABOB TP TIEPEX0/Ie Yepe3
TEMITepaTyphl KPUTHHIECKHIX TOUEK 1 OCYIIECTBIIAETCS IyTeM HarpeBa CIuIaBa BBIIIIE TEMIIepaTyphl
($a3oBOro  mpeBpalleHHss M JIOCTAaTOYHO  MEUICHHOTO — MOCIEAYIOMIEr0  OXJIAXKICHHS,
00ecreynBaroIero HeoOX0MMOe CTPYKTYpHOE paBHOBecHe. B 3aBucuMocTH OT TOro, TpedyeTcs
JI1 MaKCHMaJIbHOE CMSATYCHHE MaTepuaia WM JKe CMSTYCHHE JIOJDKHO COYETAThCS C HECKOJIBKO
TOBBILIICHHOH TIPOYHOCTHIO, OXJIAKICHHUE TOCIE HArpeBa OCYIIECTBIISIOT M TeYblo, WM Ha
Bo31yXe. B mocneHem ciydae mporecc HasbIBaeTCsi HopManm3anueid. OTKUr BTOPOro poja —
mporiecc 00paThMbIif, W ecid ObUT JIOMYIIEH TMEpPerpeB, 4YTO MPUBEIO K OOpa3OBAHUIO
KPYIHO3EPHUCTON CTPYKTYpBI, TIOBTOPHBIM HArpeBOM JIO Oojiee HH3KHMX TeMIIeparyp 3epHO
MOYKHO M3MEJTBUHUTh.

3. 3akajka - BHJ TEPMHUYCCKOW 0OpabOTKM NPHUMEHSIETCS B TOM Cllydae, Korma TpeOyercs
3a(hMKCHUPOBATh BBICOKOTEMIIEPATYPHOE COCTOSHHME CIUIABA, INPH KOMHATHOW TemIeparype
TEPMOIMHAMHYECKH HEYCTOMYMBOE. 3aKajKy OCYIIECTBJIIOT IIyTeM HarpeBa CIulaBa 0
TEMIIEPaTyp BBIIIE KPUTUUECKUX U TIOCIETYIOMIETO PE3KOT0 OXJIAXKICHHUS, TIOIHOCTBIO (MM XOTS
OBl YaCTHYHO) MOJABJIAIOIIET0 00paTHbIE CTPYKTYPHBIE PEBPAILICHHUSL.

4. Ormyck - 3aKaJIEHHOE COCTOSIHUE CILIABA SBJIACTCA HEYCTONUYMBBIM; B CILIABE, IOIBEPIHYTOM
3aKaJIKe, JIKe NPU KOMHATHOM TeMIIepaType MOTIYT MPOUCXOIHUTH CTPYKTYPHBIE M3MEHEHHS.
Ecmu  3akaneHHbI cIulaB Harperb 0 HEBBICOKOW TeMIlepaTypbl, HOIBIKHOCTH aTOMOB
YBEJIMYUTCS, M MPOLIECCHI, BBI3BIBAIOIIME MEPEXO CHCTEMbI B 0OJiee PaBHOBECHOE COCTOSHHE,
noy4ar Oosnbliiiee pazBuTre. Takoi BHI TePMIUIECKOi 00pabOTKU Ha3bIBAETCS OTITYCKOM (MHOTIA
TIPH KOMHATHOM FUTM HEBBICOKOW TeMIIepaType), MM cTapeHHeM. PasHWIa MeXIy OTKUTOM H
OTITyCKOM COCTOMT B TOM, 4TO B IEPBOM CIIydae HarpeBy IO/BEPraioT CIUIaB, y KOTOPOTO
HEYCTOMYMBOE COCTOSIHHE BBI3BAHO MPEJIIIECTBYIOIIEH 00paboTKOI Oe3 (asoBbIX NpeBpaIleHHH,
a BO BTOPOM CITy4ae HeyCTOIYMBOE COCTOSIHHAE BBI3BAHO IIPEAIIECTBYIONICH 3aKaIKOH.

5. Xumuko - Tepmuyeckas oOpaboTka. B ocHOBe 3TOro mMeroga TepMUYEcKOH 00paboTKH
JIGKUT CIIOCOOHOCTh aTOMOB DA3IMYHBIX AJIEMEHTOB IM(P(YHIMpPOBaTE B 00pabaThIBaEMBIi
MeTall X TeM CaMbIM H3MEHSATb XUMHYECKUH COCTaB M CBOMCTBA IOBEPXHOCTHOTO CIIOSL.
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Tockonbky mporiecch auddy3ur aKTUBHO MPOTEKAIOT JIUILb MPH TOBBIIIEHHBIX TeMIIepaTypax,
XHUMHKO - TEPMHYECKYI0 00paOOTKy OOBIMHO BEyT ITyTeM Harpesa JIeTalld B COOTBETCTBYIOLICH
cpeze, coaepKariel MIeMEHT, KOTOPBIM TpeOyeTcst HACKITUTH TIOBEPXHOCTHBIH CIIOH.

B ocHOBY npHBeieHHOH BbIIIE CHCTEMATH3ALMK MOJI0KEH XapakTep (asoBbIX MpPEBpaIeHHH,
TIPOUCXOJIIIIHX PU TEPMUUECKOH 00paboTKe.

Crucoxk IMTepaTyphI:
1. JIo6anoB E.M., «TexHomorniaeckoe MpoeKTHPOBAHKE aBTOTPAHCIIOPTHBIX CPEACTBY», - M.:
Tpancnopt, 2007. - 182c.
2. Wonkun IO.IL, Pasun ILII. OcHOBBI NpPOEKTHPOBaHUS CHJIOBBIX Iepefad THKEIbIX
TPaHCIIOPTHBIX MaIliH. | uapoMexanuueckue u rupoodbEMHBIE niepesiaun. M.:, 1975.238 c.
© A.H.SInnn. E.A Kysznenos. WLA. SIaun. 2026.
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OCHOBHBIE BUJbI 3AKAJIKH
M OTITYCKA CTAJIM JIETAJIEA MAIIIH X OBOPY1OBAHUSI

Annotaimusi: OCHOBHBIMH 3JIEMEHTAMH DPEKHMa OOBEMHOM 3aKaJKd W OTIIyCKa CTaad
SIBJIICTCSL TEMIIEparypa HarpeBa, BPEMsl BBIIEPIKKH IIPA TEMIIEpPAType HarpeBa U YCIOBHS
OXJIQKICHUSL.

KitroueBble cJI0Ba: MAPTCHCHT, 3aKaJIKa, TEMIIEPATypa, MO/ICTYKHBAHNE, OTITYCK.

Kpome Hanboree mpocToro criocoda 3aKalki B OHOW Cpefie, UCIOIb3yeMOro pr 00padboTKe
CpPaBHUTEIBHO MPOCTHIX MO KOH(PUIypalmu JeTajeil W3 YIJIePOAMCTBIX MM JISTUMPOBAHHBIX
cTasield, PUMEHSTFOTCSI CII/TYFOLIE BUTbI 3aKATKH

3akasika TPEpBIBICTAs, M3/CINE OXJIKIAIOT CHAaYala B OJTHOW cpeze (Hampumep, B BOJE), a
3aTeM, MPU JIOCTIDKCHUH TEMIIePaTypbl, HECKOJBKO TMPEBBINAOIICH MAapTeHCUTHYIO TOUKY,
MIEPEHOCAT B JIPYTYIO Cpeldy C MEHBIICH CKOPOCTBIO OXJaX/ICHHs (Harmpumep, B macio). B
pe3yJIbTaTe 3TOr0 3HAUMTEILHO CHIDKAKOTCS BHYTPEHHUE HATIPSDKEHHS i YMEHBIIACTCS OMTACHOCTh
MOSIBIICHUST TPEIMH B O0ONACTM MApTEHCHTHOTO TIpeBpalleHust. [IPephIBUCTYIO 3aKaJKy
MPUMEHSIFOT TPH  TEPMHYECKON 00pabOTKE HHCTPYMEHTa M3 BBICOKOYITICPOIMCTHIX CTaCH.
Henocrarkamut 91010 crioco0a sIBIsieTcsi TPYIHOCTh ONpE/IeICHHs MOMEHTA MepeHoca AeTaeii B
JPYTYIO Cpelty, Teperiajl TeMIepaTypbl 1o TOJIIMHE JeTalM, HeMPUMEHUMOCTb JUIs 00pabOTKH
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Jetaneil ¢ pasiMuHbIM ceueHueM. [IpoxammBaeMOCTb NPU NPEPBIBUCTOM 3aKalKe HECKOJIBKO
YMEHBILIACTCS.

3aKaiKa CTyHeHyaras, Hocje HarpeBa 10 TeMIIepaTypbl ayCTCHH3ALMH JETAIN OXJIMKIAIOT B
PACIUTaBIIEHHBIX COJISIX, OAOTPETOM MacyIe MIM IPYTUX Cpefiax, HarpeThIX 10 TeMIreparypsl Ha 20
- 50° C Bblille MApTEHCHTHON TOYKU JUIsl JAHHOW CTaud (MHOIJA [0 TEMIIEPATYPhl HECKOJIBKO
HIDKE MApTEHCHTHOI TOUKH), BBIICPKHABAIOT B 3TOM CpeZie 10 BBIPABHUBAHMS TEMIIEPATYphI 110
BCEMY CEUEHMUIO, a 3aTeM B ayCTCHUTHOM COCTOSIHUU W3BJIEKAIOT M3 OXJIAXKHAOLIEH cpeibl Ha
Bo3MyX. Yamie BCEro CTyNEHUATyIO0 3aKajlKy MHPUMEHSIOT IpU TepMUUEcKodl 00paboTke
MHCTpYMEHTa AuaMeTpoM (Tomumuoi) 8 - 10 mu. Ilpu tomumue Gonee 10, HO menee 15 mm
TPMMEHSIOT BTOPOH BapHAHT 3aKAJIKH — C BBIIEPXKKOM mpu Temmeparype 160 - 180° C. s
JICTMPOBAHHBIX CTANCH, OONANAONIMX OONBIIOH MPOKAIMBAEMOCTBIO, JOIMYCTHMYHO TOJIIMHY
JIeTaieil MOYKHO YBEIMIUTH (Harpumep, st fetaneit u3 craneit XBI wm 9XC — o 30 wum).

W3oTepmuteckast 3aKajka, HATOMUHAET CTYMEHUYATYI0, HO BBIIEPIKKA TIPH TEMIIEPaType BBILIE
MapTEeHCUTHOHU Touku (0OBIMHO TeMIlepaTypa Cpefbl IPH M30TEPMUUYECKON 3aKaIKe COCTABILIET
250 - 400° C) HasHA4aeTcs ¢ TAKMM PacyeToM, YTO0BI MPOHM3OLIEIT TOMHBIA paciia)] ayCTeHUTA.
OOpasyromast mpu pacnaje CTpyKTypa (Mroibyatblii TPOOCTUT) O0JaJacT OINpeE/IeiCHHBIMU
HPEUMYILECTBAMH IIepe]l IPOTYKTaMH OTITyCKa MapTEHCUTA. Pa3HOBHIHOCTBIO M30TEPMUUECKON
3aKQIKH SIBISETCS IIATCHTUPOBAHHE, OCYIIECTBIIEMOE ITyTeM BBIICPKKH HArpeTod 0
ayCTEHUTHOTO COCTOSHUM TIPOBOJIOKH B paciuiaBieHHoM cBuHLe pr 540 - 560° C. Otiryck mociie
M30TEPMUYECKOI 3aKAJIKH, KaK IPABIIIO, HE IPOU3BOIUTCSL.

3aKanKa C MOJCTY)KHBAHKMEM, OCYIIECTBIIETCS ITyTeM 3aMEIUICHHOTO OXJIKICHHS (Ha
BO3/IyXe) etaeii, Harpersix Ha 50 - 100° C Bbiitie Acs, [0 TeMIIEpaTyphbl, GIM3KON K KPHTHYECKOM
TOYKE, C TOCIEAYIONM OXJIKICHHEM B OOBIYHOM 3akanouHoi cpere. I[103BOMseT yMEHBIIUTE
KOJIMYECTBO OCTATOYHOrO AyCTeHWTa B CTPYKTYpE, CHM3UTh BHYTPEHHHE HANpSDKCHUS U
Jnedopmariym.

3aKanKa ¢ CaMOOTITYCKOM, B CITydae 3aKalK{ C CAMOOTITYCKOM OXJIKICHHE B 3aKaJIOYHOH
Ccpelie TIPOM3BOIAT He 0 KOHIIA M TPH M3BJICUCHHH JETAIH Ha BO3AYX 3a CyeT Ooliee HarpeToi
CepIIEBHHBI JICTATM TIPOMCXOOM OTIYCK 3aKANMBIIErocss TIOBEPXHOCTHOro cnos. Kpome
HA3BaHHBIX OCHOBHBIX CIOCOOOB 3aKalK{, MHOLNA BBIIE/IOT TAKKE 3aKAIKY CTPYHUaTylo,
MECTHYIO, CBETIYIO (OCYILECTBISIEMYIO IyTeM HarpeBa OETaIM B 3alUTHOM artMocdepe u
OXJIXKICHHS B CBETIIOKAJIAILIEM Maciie), 6e31eh)opMaIMoHHYFO 1 JIp.

KoHe4HbIM TporieccoM TepMUYECcKOi 00pabOTKH SIBIISIETCS OTITYCK. Pa3inyatoT HU3KHMiA OTITYCK
(150 - 200° C), cpeanmit otiryek (300 - 450° C) u Bbicokuit otiyck (500 - 650° C). Huskuii otmyck
obecreynBaeT MakCHMAITbHYHO TBEPIOCTh B oBepxHOCTHOM ciioe (HRC 59 - 63) u npumMensiercst
IUT JieTajiedl, OT KOTOpBIX TpeOyeTcs BBICOKas HM3HOCOCTOMKOCTh. [Ipn cpemmeMm oTmmycke
nocruraercst tBeproctb HRC 44 - 54. Cpenuuii OTITyCK NPUMEHSIOT OOBIMHO JUIA JIeTaleH,
KOTOpbIE, HApsIy C BBICOKOH IPOYHOCTBIO U YIPYrOCTBIO, JOJDKHBI OOJIaiaTh JOCTATOUHOM
BSI3KOCTBIO. BBICOKOMY OTITyCKy MOIBEpraioT IVIaBHBIM 00pa3oM JeTand, paboTarome Hpu
3HAKONEPEMEHHBIX Harpy3Kax.

Crnmcok IMTepaTypbl:
1. Jlo6anoB E.M., «TexHonmormieckoe MPOSKTUPOBAHIE aBTOTPAHCIIOPTHBIX CPEACTBY, - M.:
Tpancnopr, 2007. - 182c.
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2. Honkun HOJL, Pasun ILII. OcCHOBBI NpPOEKTUPOBAHMS CHUIIOBBIX Tepenad TSDKETBIX
TpPaHCIOPTHBIX MaIvH. [ MapoMexaHmdecke  ruapoo0dbEMHBIE iepenaun. M., 1975. 238 c.
© A.H.Suun. E.A Ky3uenos. /I.K. Topy6apo.2026.

YK 621.002.5-19
A.H.SIaun
crapumii nperogaatens BYHL BBC «BBA»
1. Boponesx PO
E.A. Ky3nenon
npernionasates BYHL] BBC «BBAy,
r. Boponex, PO

KOPPO3UOHHBIE NOBPEXKIEHUS IETAJIEA MAILIUH
¥Y3JI0B ATPEI'ATOB 1 OBOPYJIOBAHUSA

Annotausi: Kopposusi METa/IOB M CILIABOB TIPECTABIISIET COOO0M TPOIecC MX paspyILeHHUs
BCJIEJICTBUE XUMHUYECKOTO FIIH SJIEKTPOXUMHYECKOT0 BO3/CHCTBYS BHEIIHEH CPE/Ibl.

KiroueBble ci10Ba: KOppo3ust, OKUCIIBI, THAPATHL, TEMIIEPATypa, Ta3bl, BOAA, COJIb, KUCIIOTA.

Koppo3uoHHBIe MOBPEK/ICHHS UMEIOT CIEIYIOIIHE OCHOBHBIC OCOOCHHOCTH: - paspyILCHHE
MeTaJlla BCer/ia HAuMHAETCsl C IOBEPXHOCTH;

- BHEIIHUH BHJI JICTaIH, KaK TIPaBHIIO, N3MEHACTCS,

- B pe3yJIbTaTe KOPPO3MH METaIT OOBIMHO MPEBPAIACTCS B OKHUCIIBI FITM THAPATHI OKHICIIOB.

PaccMoTpyM  0COOGHHOCTM ¥ TPUPOAY pa3pyLICHHsS METAUIOB B pe3yibTare JeHCTBHS
KOPPO3HH.

Kax pazHOBHIHOCT KOPPO3HMH B XKUIKHUX CPElax, CIeAyeT OTMETHTh KOPPO3HIO METalla B HE
anexTposmTax. TakuMH cpeiaMu OObIYHO SIBIIAOTCS PA3IMUHbIE OPraHMYeCKHE BEILECTBA, BEChMa
crmabo mpoBoIIIME TOK (CrMpThI, OeH3uH, kepocuH U ap.) [Ipomecc koppo3uu Meraia B 3ToM
Cllydyae MOXKET TIPOMCXOAUTH BCIIEACTBHE XMMHYECKOTO B3aWMOICHCTBHSI MeTaia ¢
OpraHMYeCKHMH BellecTBaMH. MIHTEHCHBHOCTh XUMHYECKOH KOPPO3HH 3aBHCUT MPEXKJIE BCETO OT
XUMHYECKOH TIPUPOJIBI OPraHMIECKOTO BEIIECTBA 1 €70 TeMIIepaTyphbL.

T'azoBasg kOppo3Ms SBIACTCA YaCTHBIM CIIy4aeM XHMHYECKOM Koppo3ud. Buemmel cpenoit
SIBIIACTCS I'a3, TOPSYMIA BO3AyX WM ITap. DTOT BUJ KOPPO3UH TIOPAXKAET CaMble PA3IINYHbBIC ACTAIIH
MallMiH ¥ 00Opy/IOBaHWe, paboTaroliee IpH IOBBIIICHHBIX TEMIlepaTypax B KOHTaKTe C
arpecCMBHBIMU CpeiaMU. B GOJBIIMHCTBE CIydaeB ra3oBas KOPpO3HS SBISCTCS PE3YJIBTATOM
B3aMMOJICHCTBUSI KHCIIOPOIa BO3IyXa ¢ MetaiuioM. Ha moBepxHOCTH MeTaimia o0pa3yercst Con
OKHCITOB (OKaJIMHAa), KOTOPBII CTAHOBHTCS XOPOIIIO 3aMETHBIM TIpHU TemriepaTypax oonee 300° C.
IIpu HATPEBAHHH YIIEPOAHCTO cTam Bbie 570°C HHTCHCHBHOCTH OKHCTICHHS! CKAYKOOOPA3HO
yBenuuuBaercsi. [IeHKa OKHMCIIOB HMeeT CJI0KHOE CTPOSHHE, OOYCIIOBICHHOE BCTPEYHOM
udy3ueit KUcIopoia 1 aToMOB XKeresa.

Brauane pacnionaraercs cioit Broctuta FeO, 3atem cneyer cioif Bloctuta u Marnetura Fe;O,,
32 HUM CJIOI MarHeTuTa U Ha CaMOU TIOBEPXHOCTH TUICHKH OKHCIIOB PACIIOIaraeTcs CIION reMaTura
Fe,O;. Hanbonpieit crutonmoctsio obmanaer cioit FeO. Crion MarHeTura U reMaTiTa TOKPBITHI
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TYCTOM CETKOW TPEeLMH U Top. DTUM 00YCIaBIMBACTCS HU3KOE COMPOTHBIICHUE YIIIEPOHCTOM
CTAJIM OKHCIICHHIO.

Takue »7eMEeHTBI, KaK XpOM, ATIOMHHHI M KPEMHHH, IPH B3aNMOJCHCTBHH C KHCIOPOIOM
00pa3yloT BecbMa NPOYHbIC M IUIOTHBIC OKHMCHBIC IUICHKM M I03TOMY OOJaIaroT BBICOKHM
COTIPOTHBIICHIEM OKHCIICHHIO TTPH TIOBBIIIEHHBIX Temrieparypax. [1pu nerupoBanuu cram stTimMn
JJIEMEHTAMU €€ CONPOTUBJICHHE I'a30BOM KOPPO3UM PE3KO MOBBIIIAETCS. Tak, Hampumep, mpu
conepxkanu 12 % Cr craB BecbMa yCTOWYMB IPH TEMITEPAType 800°C, a pu coziepxkanu 22 %
Cr — nipu Temmepatype 900 — 1000°C.

Ilpn B3aumoneiicTBMM MeTaIa C TOPSMUMH  arpecCHBHBIMU Ta3aMU  KOPPO3HOHHOE
paspyllIeHHE MOXXET MMETh IUTTHHIOBYIO (hopMy. B oTzenbHbIX TOUKax MOryT HaOIOIAThCSA
CKBO3HBIE TIOBPEKICHHSL.

OCHOBHBIMH (haKTOpamMH, ONPECISIOIIMME HHTCHCUBHOCTD PA3pyILCHUs, SBIIOTCS COCTaB
CIUIaBa, COCTaB M TEMIIEparypa ra3oBoi armocepbl; HAJIMUME HA TOBEPXHOCTH 3AIUTHBIX
nokpbITuil. [losTOMy, KOrjia HE yAaercsl MOHM3UTh ArpecCHBHBIE CBOWMCTBA TA30BOM Cpepl,
HanOonee 3(P(EKTUBHO NPUMEHEHHE JICTMPOBAHHBIX CTAJCH WM 3allUTHBIX ITOKPbITHI,
MPENOTBPAIAOIINX HEMOCPEACTBEHHBIH KOHTAKT METAILIA C TOPSYMM Ta30M.

Crnucok JIMTepaTypsbl:
1. Jlo6anoB E.M., «TexHoNmornieckoe MpOeKTHPOBAHHE aBTOTPAHCIIOPTHBIX CPEACTBY», - M.:
Tpancnoprt, 2007. - 182c.
2. Wonkun IO, Pasun ILIL. OcHOBBI NpOEKTHPOBaHMSI CHJIOBBIX Ieperad THKEIbIX
TPAHCIOPTHBIX MaIlMH. [ nuipoMexaHnueckue 1 rupoo0bEMHbIE nepesiaun. M.:, 1975. 238 c.
© A.H.Suun. E.A Kyznenos. 2026.

YK 621.002.5-19
A.H.SInun
crapimii perioaasatenis BYHL] BBC «BBA»
r. Boponesxx PO
E.A. Ky3neuon
npenogasarens BYHL] BBC «BBAy,
r. Boponex, PO
JI.B.AHOXMH
anpronkT BYHI] BBC «BBA»
r. Boponexx PO

BJVSTHUE MEXAHUUYECKOI OBPABOTKHA
HA CBOMCTBA JIETAJIEM U MEXAHU3MOB

AnHoramusi: Dusnueckue MPOLECCh, MPOMCXO/SIINE TPU MEXaHWYecKol 00paboTke,
BBI3bIBAIOT OIIPEJIENICHHbIE U3MEHEHHs1 00pabaThiBacMoit moBepxHocTH. KauecTBo 00paboTaHHOM
MOBEPXHOCTH M TOBEPXHOCTHOIO  CIIOS ~ MeTajlla MOXKET OBbITh  OXapaKTepU30BaHO
TeOMETPUYECKMMH (aKTOpaMH U (PU3UKO - MEXaHUMYECKIMHU CBOMCTBAMH METaJlIa.

83



KuioueBsbie cj10Ba: BOIHUCTOCTB, IIEPOXOBATOCTb, CTATh, 00paboTKa.

Ilpn MexaHWuYeckoil 0OpabOTKE MATKMX OTOMOKEHHBIX CTalel B MOBEPXHOCTHBIX OOBEMax
TPOUCXOJIST TPOLECChl AehOPMAIH, BBI3BIBAIOIIME W3MEHEHHS, CBS3aHHBIX C JpOOJCHHEM
OJIOKOB MO3aMKH, YBEJIMYEHHE HX Pa3OPUEHTUPOBKH, IIOSIBIICHHEM MHKPOHAIPSHKSHUH,
BBIJICJICHUEM CYOMUKPOCKOIMYECKMX YacTUIl M0 IUIOCKOCTSIM CKOJIBKEHHS, YBEIMYCHUEM
IUIOTHOCTH JTUCJIOKAIMH, OOYCIIOBIIMBAECT 3aKOHOMEPHOE HM3MEHEHHE CBOWCTB (YIIPOUHECHHE)
Je(OPMUPOBAHHOTO METalla M HA3bIBAeTCS HAKIIENIOM. Y 3aKaJleHHbIX CTalled IOJ BIMSHHE
TeIU1a, BBIACIAEMOTO B 30HE C/IBUIA CTPYXKKH M Ha IUIOLIAJKE M3HOCA, OOBIMHO IPEoOIafatoT
SIBJICHHSI OTITYCKa, B PE3YJbTaTe Yero MMEET MECTO PasylMpOYHEHHE IMOBEPXHOCTHOTO CIIOS
Metasuia. OHako 1npy OOJBIIMX CKOPOCTSX 00pabOTKH, KO/l BBIIEIAEMOE TEILIO 00eceYnBaeT
HArpeB MeTajUla JI0 TEMIIEpaTyp BbIIIC KPUTHICCKUX, MOKET TPOMCXOAUTh BTOPUYHAS 3aKajKa
TIOBEPXHOCTHOTO ClIOsl. B 9TOM Cilyuae MeKIy BTOPHYHO 3aKAJICHHBIM CJIOEM M CEpALICBUHHOM
pacrosaraeTcs HoJ0CcKa OTITyCKa C TIOHWYKEHHOM MPOYHOCTBIO, HO OOJIbILIEH IIACTHYHOCTBIO.

Ilpy o4YeHb VHTEHCHBHBIX pEKMMAax MEXaHMYECKOH 00paboTKM cpegHe - u
BBICOKOYIVIEPOAUCTBIX CTajel, COMPOBOJKIAEMOM JEHCTBUEM HMITYJILCUBHBIX TEMIIEpaTyp U
BBICOKHX Y/IE/IBHBIX JJABJICHHH, B 30HE JACHCTBUS MHCTPYMEHTA MOT'YT IIPOTEKATh 0coObIe (ha3oBble
TPEBPAIICHHS, TIPUBOJISIIINE K 0OPA30BAHHMIO CILIOLIHOM MOJIOCKM HIIH OT/ICNBHBIX YYaCTKOB TaK
HAa3bIBAEMOr0 «0enoro ciosi». benblii cioif B 9TOM Cclydae HpencTaBisier coO00M MapTEeHCHUT C
Pa3NMYHBIM KOJMYECTBOM OCTaTOYHOIO AyCTEHWTA, UMEET BEChbMa JIMCIIEPCHOE CTPOCHHE M
OTJINYACTCS BHICOKOH MHKpPOTBEpIOCThiO (0 800 kI' / MM?). OCOBEHHO 4acTo Gemblil CrIoit
o0Opasyercst MpH CKOPOCTHOM IHumM(oBaHWM. [I0 CTENeHW BIMSHMS, KOTOPOC OKA3bIBAKOT
pasiMYHbIe PEKUMBI PE3aHMS HA YIPOYHEHHWE OTOMOKEHHOW WM HOPMAIM30BAHHOM CTAIM
HeBenvKa. bolblas paBHOMEPHOCTb YIPOYHCHMSI JIOCTHTaeTcsi IMPHU TOYCHWH CTAM  CO
CTPYKTYpO#l copOHTa MM TpoocTuTa (T.€. CTATH MOCNe 3aKaIKKU ¥ OTIycka). Kpome Toro, mpu
00paboTKe HOPMAIM30BAHHBIX CTaJel BBICTYIIHI MHUKPOHEPOBHOCTEH HAKJICTIBIBAIOTCS CUIIBHEE,
YeM BIIaJIUHBL.

I'myOuHa HakenaHHOTO CJOSi TOCAE MEXaHWYECKOW O00palbOTKM OOBIMHO —COCTABISET
HECKOJIBKO JIECATBIX J0Ned MuumMeTpa. [Ipy 4epHOBOM TOYEHMM WM TOPLIOBOM YEPHOBOM
(pezepoBanrm TiyOmHa HakiernagHoro cios 0,2 - 0,5 MM, TIpE YHCTOBOM TOYCHHH,
(pesepoanry, mieBurrosanuu 0,05 - 0,1 MM., Py CBEpIICHIH, 3eHKOBaHNH, pa3BepThiBanuu 0,15
- 0,2 mm. [pu g oBaHnK 0OBIMHBIX CTasel TITyOMHA HAKJICIIAHHOTO CIOSI He MPeBbIaer 25 —
30 mk. CymiecTByeT LeMbIi psij POIecCcoB 00paboTKM (HakaTka, ApodecTpyiiHas oOpaboTka),
KOTOpBIE CIELHMATIBHO MPEITYCMATPUBAIOT HAKJICN MMOBEPXHOCTHOTO CJIOS Ha OOJBIIYIO TIIyOHHY
(10 HECKONTBKUX MUJLTAMETPOB).

Haknen 00paOOTaHHOTO TOBEPXHOCTHOTO CJIOSI  BBI3BIBACT M3MEHEHHE €ro TOHKOH
KPHUCTAJUTMYECKOM  CTPYKTYpBI, TBEPIOCTM U OCTaTOYHBIX HampsbkeHwid. [IpuumHamu
BO3HMKHOBEHHsI IOCIEIHUX MOIYT OBITh HEpaBHOMEpHas IUIacTHYecKas jedopMmarys Npu
MEXaHUYECKOH 00paboTKe, HEpaBHOMEPHBI HATPEB M OXJIAXK/IEHHE IMOBEPXHOCTHOIO CIIOS.
IToMMMO BeNMYMHBIL, 3HAKA W SIIOPbI OCTATOYHBIX HAINPSDKEHWIl, HA HECYIIYIO CIIOCOOHOCTb
JieTaeld OKas3bIBACT CYIIECTBEHHOE BIMSHHME XapaKTep Harpy)KeHus, INIACTUYHOCTh MaTepualia,
HAJIM41e KOPPO3HOHHOM Cpeibl U T.1.

Crucok 1MTepaTypbl:
1. Jlo6anoB E.M., «TexHonmorndeckoe MPOSKTHPOBAHHUE aBTOTPAHCIIOPTHBIX CPEICTBY», - M.:
Tpancnopr, 2007. - 182c.
2. Wonkunr FOIL, Pasun I1II. OCHOBBI TPOEKTHPOBAHWS CHJIOBBIX Iiepenad THKEIBIX
TPAHCHOPTHBIX MalmH. [ napomexanndeckre v THAPooOsEMHBIE riepenadn. M.:, 1975. 238 c.
© A.H.Snun. E.A Kyznenos. /I.B.Anoxun 2026.
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YIK 637.07
Yamkun U.B.
OakamaBp 4 xkypca Kyol'AY,
r. Kpacuoznap, PO
kypar M.H
Gaxanap 3 kypca Kyol'AY
r. Kpacnonap, PO
JlorBuHoBa A.A.
Oaxamasp 4 xypca Kyol'AY,
r. Kpacunonap, PO
Hayunblii pykoBogutenn: IlatueBa A.M,
JIOKTOp CceNbeKoX03siicTBeHHbIX HayK, KyOl' AY
r. Kpacuonap, PO

OCOBEHHOCTHU TEXHOJIOI MM 3ATIEYEHHOI CBUHOM PYJIbKU

AHHOTALHMSA

Ipu paszenke Tyil KHBOTHBIX OT/CNBHBIC OTPyOa, B 3aBUCHMOCTH OT MOP(OIOrHYECKOro
cocTaBa M, CBSI3AHHOTO C 3TMM IHMIIEBOM M OMOJIOTMYECKOH LIEHHOCTH, OTHOCHTCS K pPasHbIM
copram. IIpu pasnenKke CBHHBIX TYII BBIXOJ HHM3KOCOPTHOTO CBIPbS, B YacCTHOCTH pYJIEK,
cocraBimster ot 1,8 % mo 3 % or maccel Tymm. Takoe CHIpee, B CHJTy CBOMX HH3KHX
(DYHKIMOHATIEHO - TEXHOJIOTMYECKUX CBOMCTB M XapaKTEPUCTHK., TpEOYeT 0COOBIX TIOJIXO/I0B TIPU
TIPOU3BOJICTBE MSICHBIX IPOJTYKTOB

KioueBsle cioBa

MEsicHoOE ChIpbE, PyJIbKa, TepMOOOPadOTKa, (PEPMEHTBI, HCCIICIOBAHIE

KauectBO muIeBoN NpOXyKIMM B 3HAUMTEIBHOM CTCNICHU 3aBUCUT OT CBOWCTB U
XapaKTEPUCTUK CBHIPbS, HCIOIB3YEMOro TpH e MpOW3BOIACTBE. MsCO W TPOMYKTHI €ro
TiepepadOoTKU 3aHMMAIOT BRKHOE MECTO B PAIMOHE YENIOBEKa, IOCKOJIBKY SIBILIIOTCS OJHHM H3
OCHOBHBIX HCTOYHHKOB ITOJTHOLIEHHOTO O€JIKa. Y CBOSIEMOCTh MSICHBIX O€JIKOB JocThraeT 96-98 %,
YTO OIPEIEIISIET NX BBICOKYIO NUIIEBYIO IIEHHOCTb.

C BO3pacTOM JKMBOTHBIX B COCTaBE€ MSCHOIO CBIPbSl TAKKE YBEJIMYMUBACTCS JIOJIA
COEIMHUTEIIFHON TKAaHM, YTO OTPHIATENIFHO BIMSIET HAa KadecTBO OEKOBOrO KOMIUIEKCa U
YXY/AIIAET TEXHOJIOTMYECKHE CBOMCTBA Msica. B pesysbTare roToBast MpOayKIwsi, H3TOTOBICHHAS
13 TAKOT'O ChIPbS, YaCTO OTIIMYAETCS OBBIIEHHOM JKECTKOCTHIO.

B cBs3u ¢ 3TMM OnHONM M3 aKTyalibHBIX 3a7ad NPEANPUATHI MICHOM NPOMBIILICHHOCTH
SBISIETCS  TIOBBIIIIGHME KAueCTBA HCXOJHOTO CBHIphS W YIyUIIEHWE ITOTPEOHTENTHCKHUX
XapaKTePHCTHK BBITYCKaeMO# mpoayKimu. Hu3kocopTHOE, KoJUIareHcoiepIKaliiee Chbipbe Tpedyer
0COOBIX TIOXOIOB MPH MPOU3BOJICTBE MSICHBIX IPOIYKTOB.

W3BecTHBI pasinuHble CHOCOOBI OOPaOOTKM TAaKOTO CHIPHS, OJHMM W3 KOTOPBIX SBILIETCS
nprMeHeHrne (DepPMEHTHBIX MPENapaToB, CIOCOOCTBYIOIIMX YBEIUYCHHUIO BBIXOJa TOTOBBIX
W3/eNH,  COKpAIICHWIO  TPOJOJDKHTENIFHOCTH  TEIUIOBOM  0OpabOTKH,  TOBBIIICHHIO
OMOJIOTHYECKON TICHHOCTH W YIYYIIICHHIO BKYCOAPAMATHYECKUX XapaKTEPUCTUK TOTOBBIX
M3ICIIHIA.
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[Nanans - TPOTEOIUTHYECKUI (hEPMEHT PACTUTEILHOTO TIPOMCXOKICHHS, TIOTYYaeMBblil M3 COKa
IUIOZI0B Mamnaiiu. Xoporo pacTBopuM B Boje. AktuBeH npu pH 5 - 7, ycToituus k Harpey o0 70
°C, paciieruIsieT KoJUIareH, IacTUHbL, Ka3euH U Apyrue 0enku. TpurcuH — GepMeHT )KHUBOTHOTO
MIPOVICXO’KIEHHS, XOPOILO PAacTBOPHM B Bozie. Paciuemsier MHOGUOPIILIIpHBIE OENKH, a TakKe
YaCTUYHO KOJUIAreH W JIpyrue OenKkoBble coequHeHus. AkTrBeH npu pH 7,5-8,5, onrimMansHast
Temreparypa aerictBus 37-45 °C. Ilpu HarpeBanuu Boite 55-60 °C ObICTPO TepsieT aKTHBHOCT.

B cBoux wuccrnenoBaHMsX mpenaparel NpuMeHsM B 2X koHueHtpamwsix: 0,5 u 1,0 %. B
OTEUECTBEHHOM INpaKTHUKe MY INIPHIEBAHUYN UCIONB3YIOT IISITH COTBIX J0 OJHOM jecsitod %
paccobl, B 3apyOeKHOM IPAKTHKE JOITyCKAeTCsl UCIIOIb30BAHHUE IIPOTEOIMTHICCKHX (DepPMEHTOB
C KOHUeHTpaueid 10 6 %. Jlns uccnenoBaHuid PUTOTOBHIIM HEOOXOIMMBIC KOHICHTPALIUH
PACCONIOB, ¥ PACCUNTAIN HEOOXOAMMOE U INIPUIIEBAHNS UX KOIMYECTBO — 7 %, MCXOIs M3
MPUMEHSIEMbIX B TEXHOJIOTMUECKOM mpakthke oT 5 npo 15 % mo UTC — 44 — 2017
(MahopMariioHHO TEXHOJIOTHYECKHH CIpaBOYHMK). TeruoByro 00paboTKy Bcex 5 00pa3ioB
TIPOBOJIMII METOJIOM 3alleKaHUsl B MTApaKOHBEKTOMATE, JIO JIOCTIDKEHUS TeMIIepaTypbl B TOJILE
nponykra 70 °C, xotopyto ¢pukcupoBaiy Tepmontyrnom. C HeNbio OLEHKH BIUSHUS (PEpPMEHTOB
Ha TEXHOJIOTMYECKHE CBOMCTBA TOTOBBIX U3EMHII y BCeX 00pa3LoB (PHKCHPOBATIN Maccy Ha TPeX
KOHTPOJIBHBIX TOUKAX MCCIEIOBAHMS: JI0 LINPULIEBAHNS, T10CTIE IIMPULIEBAHKS 1 NIOCIIE TEILIOBOH
00paboTKH.

INpencraBneHHble B Tabimue 1 MomydeHHbIe HAMH pe3yJIbTaThl CBUIETENBCTBYIOT O TOM, YTO
BBIXO/] TOTOBBIX M3/IEJTMH BapbUPOBAJI B 3aBUCUMOCTH OT BBOIMMOT'O (hepMEHTA.

Tabmuia 1 — M3meHeHne Macchbl 00pasiioB B XOJIE TEXHOJIOMNYECKON 00paboTKH

Obpaser2 | Obpasen3 | Obpasen4 | OOpasen 5
Obpaser 1
TTokazarens (koHTPOI) (mananu 0,5 | (mamawms 0,1 | (Tpuricun (TpuricuH
p %) %) 0,5 %) 0,1 %)

Macca o 1480 1440 1340 1215 1315
TITPHIICBAHHS, T
Macca nocie 1583 1540 1433 1300 1407
LIIPUIEBAHUS, T
Macca mociie 1140 1000 900 815 830
3areKanus, I
Totepu ipu 340 540 533 485 577
3areKaHuH, T
Iotepu npn0 2297 35,06 37,19 37,31 41,01
3arneKkaHuu, %o

IMocne sKkcrepuMeHTa HaOJIONANM  TIOCIENOBATENIHOE YBEIMYEHHE I[IOTEPh BIATH IPU
YBEJMYCHIM KOHLEHTPAIMU (DEpMEHTa B paccolie MU LIIPHLIEBAHAN U BblIepKke. ChIpbe,
00paboTaHHOE PACTBOPOM MAaNanHa YBETMUMBACT BIArOOTAAYY C MOBBIIICHAEM JOJH MananHa B
PACTBOpE, AHATIOTHYHASI CUTYAIS U C CHIPheM, 00pabOTaHHBIM PACTBOPOM TpHIICHHA. CpaBHUBAS
MEXIY C060ﬁ TIOHIKCHHBIC U TIOBBIIICHHBIC KOHIICHTPAIIMKU TOTrO WJIA UHOI'O (.’pepMeHTa TAKXKC
MOYKHO OTMETHTh PasHHIy B BJArooT/aye, pyJibka, 00padoTaHHas pacTBOPOM TPHUIICHHA Oolee
CKJIOHHA K TTOTEPE BIIATH TIPU 3aIICKAHFH.
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OHU 3aKOHOMEPHO CBS3aHBI C M3MEHEHHEM BOJOCBS3BIBAIOIIEH CIOCOOHOCTH TKAHM MO
JeicTBueM (PEpPMEHTOB: MpU IIYOOKOM THMIPONHM3E KOJUIareHa M 3acTHHA HAKAIUIMBAIOTCS
HENTHABI U CBOOOIHBIE AMUHOKHUCIIOTHI, CIIOCOOHBIE YIEpKHBaTh BOMy. Takum o0pa3zoM, HpH
BBICOKMX KOHLEHTpAIMsAX (hepMeHTa CTpYKTypa TKAaHM HapyIIaeTcss HACTONBKO, YTO Bjara
BBIIENAETCS MHTEHCHBHee. BMmecTe ¢ Tem, pynbKa, oOpaboTaHHas pacTBOPOM TPHIICHHA B
koHueHTpaimu 1,0 % nMeeT camble OOJIBIINE OTEPH BIArH, YTO MOXKET CBHUIIETENHCTBOBATE 00
CepBE3HBIX M3MEHEHISIX B CTPYKTYPE MBIIICYHBIX TKAHEH Msca.

Crncok UCNO0JIBb30BAHHON JIUTEPATYPhI

1. Iatnea A.M., Hamkun V.B. BruorexHonornyeckyie Npuemsl yiIydIieHdst MACHOTO ChIPbS C
TIOBBILIIEHHBIM COJICP/KAHUEM COEIMHUTENBHBIX TKaHel / COBpEMEHHBIE aCIIeKThI IPOM3BOCTBA 1
nepepadOTKH  CeNbCKOXO3sHCTBeHHON Tpoxykimy. COopHuK crareil mo marepuanam  VIII
MexayHapoIHOH Hay4HO - IPAKTHUECKOH KOH(EPEHLMH, NMOCBSLIEHHON 35 - JIETHIO CO JHA
o0pasoBaHust  OOLIEpoCcCHiicKoll  oOIecTBeHHOM —opranmzaimu  "Poccuiickas HHXKEHEpHas
axazemusi". — Kpacnonap, 2025. — C. 20 - 24.

2. YamkuH W.B., TTatneBa A.M. OcOOCHHOCTH TEXHOJIOTHH BETUMHBI U3 CBUHOM PYJIbKU /
TexHONMOruYecKre CyBEpEHUTEThl COBPEMEHHOW —OuotexHonmornd. COOpHHK —CTaTed  Tio
MatepranaM BcepocCHiCKOro caMMHTa COBETOB MOJIOZBIX YUEHBIX M CTYICHUYECKUX Hay4YHBIX
o0bemuueHnil. — Kpacnonmap, 2025. — C. 374 - 375.

© Yarmkun U.B., Jlorsunosa A.A., Hlkypar M.H., 2026
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YIK 334
Bbamkupos H.A,
CTYZIeHT,
TITIY um. JI.H. Toncroro,
r. Tyna, PO

COBPEMEHHBIE ITOAXOAbI K YITPABJIEHUIO YEJIOBEYHECKUMH
PECYPCAMM HA ITPEAITPUATUN

AHHOTAIHS

CoBpeMeHHbIe IPOMBIIILICHHBIE TIPEIPUSTHS PabOTAIOT B CIIOKHBIX YCIIOBUSIX: (PMHAHCOBBIH
KPU3HC TPOBOIWMPYET COKPAIICHWS, a ypOBEHb MOTOTOBKH KaJpOB 3a4acTyl0 HE OTBEYAeT
MPOM3BOJICTBEHHBIM TPEOOBaHUSIM. B cTaThe aHATM3UPYIOTCS MHCTPYMEHTBI Pa3BUTHSI TTEPCOHATIA
B YBS3KE C (PMHAHCOBBIM YIPABICHHEM, a TaKKe MOAXOAbI K (OPMHPOBAHHIO KaJpOBOTO
MOTEHITHAIA Ha 0a3¢ COBPEMEHHBIX COIMATEHO - SKOHOMHUYECKIX MEXaHM3MOB.

KiroueBble ciioBa:

NPOMBIIUICHHBIE — TpeAnpusiTis, J(QEKTHBHAs CHCTeMa  yNpaBICHUS  [IEPCOHATIOM,
TIPO(ECCHOHAII3M COTPY/IHIKOB, TPY/I0BOH TIOTEHIHAI, OIIEHKa d((hEKTHBHOCTH.

Ha coBpeMeHHOM 9Tare NPOMBILIICHHBIC TPSANPHATAS HYKIAI0TCs B 3D(HEKTHBHOI cucteme
YHpPaBJIEHHUS [IEPCOHAIOM, KOTopasi (DOKyCHpyeT CBOe BHHMAHHE HA Pa3BUTHH COTPYIHHKOB,
4yroObl OHM CTaMM OoJiee LEHHBIMU Ul OpraHM3allii. JTO BKIIOYAeT B ce0s TIIATEIbHOE
yrpaBnienre (hMHAHCAMH, KOTOPOE CBS3aHO C TJIOOATBHBIM (DUHAHCOBBIM KPU3UCOM, KOTOPBIi
HPUBOJUT K MAacCOBOMY COKpAIICHHMIO IepcoHata. HW3KWil ypOBEHb MOITOTOBKH KaIpOB B
MPOMBIIUICHHOCTH 3aTPyIHSIET UM BBITONHEHHE TEKyIMX TpeOOBaHMH. DTO O3HAYaeT, 4To
B&)KHOCTb Pa3BHTHsI COLMATBHO - SKOHOMHYECKHX MEXaHH3MOB, OTBEYAIOLIMX 33 MOATOTOBKY
BBICOKOKBATM(UIIPOBAHHBIX KaJpOB (C BBICOKUM YPOBHEM OOIIEr0 M  CHCHHAATBHOIO
00pa3oBaH¥s1) IS IPOMBILIUICHHBIX IPESAIPUSATHH, HEb35I IEPEOLICHHUTb.

DddexTrBHOE yIpaBIeHHE YETOBEUECKUMH PECypcaMu TPH3BAHO OOECTICUHTh KOMITAHHIO
KBIM(HIMPOBAHHBIM IIEPCOHAIOM M CIOCOOCTBOBATh MAKCHMATBHO MOJHOH peatn3alin
TPYAOBOTO IIOTEHIMAIIA COTPYJHHUKOB JUISL IOCTEDKEHIS HX LeTIeil.

IpodeccHoHanu3M COTPYAHMKOB Ha MPEINPUSATHSXK M HX IESITETBHOCTb HEMOCPESICTBEHHO
BO3ZICHCTBYET Ha IOJTAIHOE JOCTIDKCHHE Lielieil OpraHu3alMy. Pe3ynbTaTHBHOE MOTydeHHES
UTOTOBBIX PE3yJIbTATOB MPH MHHUMAJIBHBIX 3aTPATax Pa3iIMuHbIX PECYPCOB, COBEPIICHCTBOBAHNE
CTUMYJIOB U YCJOBUH Tpyda, ONPESACSIONIMX €ro BBICOKYIO MPHUBICKATENBHOCT U
YIIOBJIETBOPEHHE TPYIOM BCEX PaOOTHHKOB [2].

Cucrema yrpaBiieHHs IEPCOHAIOM SIBIISICTCS] OJIHOM M3 KITFOUYCBBIX (DYHKIMI KaJpOBbIX 3a1a4
ympasisiemMoro cyobekta. OHa BKIOYaeT B ce0si TakMe KPUTEPHM Kak: HPABCTBEHHBIC,
9KOHOMHYECKHE, COLMAIBHO - TCHXOJOTHYECKHe, OPraHM3alMOHHBIC M APYrHe IMOKa3aTesu,
HMEIOIMEe BCIO HEOOXOOUMYI0 HMH(OPMALMIO, a TAKKEe HHCTPYMEHTBL, KOTOPBIE MOTYT
TIOJIOXKHUTEIIBHO BJIUSATH HA MCIIOJIB30BAHUE CIIOCOOHOCTEH YesioBeKa, KaK Ul OpraHU3alliOHHbIX
HYKJI, TaK U B HHTEpecax Camoro 4esI0BeKa.

TpynoBOH MOTEHIMAN SBIIOTCS BaKHEHIIMM PEeCypcoM 000N OpraHM3alliyl M JIOIU JKe
SBJSIIOTCSL TVIaBHBIM PECypcoM ympasieHws. [l JIFoOOro MpemmpusTHs BaXHO BHOCHTH
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M3MEHEHUSI B TEXHOJOTMYECKUE, TEXHMYECKHE M OPraHU3al[UOHHBIC ACIEKTbl YHPABIICHUS,
KOTOPBIMH 3aHUMAFOTCSI TIOATOTOBJICHHBIC TS 3TOTO COTPYIHUKH, HO TAaKXKE BaKHBIM SIBIIICTCS
OLICHKAa ¥ HOPMHUPOBAHHE KA4eCTBO M KOJIMUYECTBO TPY/Ia, MOTHBALIMS, KOPIIOPATUBHAS KyJIbTypa,
TICUXOJIOTMYECKHIT KJTMMAT OpraHM3allii M TaK Jagee. JTO JIHIIb YacTh (PAKTOPOB, KOTOPBIC
Hy’KHO IMETb BBHJTY IIPH YTIPABJICHHH TIEPCOHATIOM.

['aBHBIMY PUHIMNAMY TTOCTPOCHUSI CUCTEMBI YIIPABJICHHS TIEPCOHATIOM SIBIITIOTCS IPABHIIA,
TOJIOXKCHISL ¥ HOPMBI, KOTOPBIM JIOJKHBI CJIEIOBATh PYKOBOAMTENIN M CHLMATIUCTBI OTICIOB
YIPaBJIEHHS TEPCOHANOM, YTOOBI OHH MOITIH (DOPMHPOBATH ¥ TOMIEPKHBATH BBICOKO
(yHKIMOHUPYIOILYIO CHCTEMY yrpasieHus [ 1].

BakHeliiee MECTO B TEOPHH YIIPABICHHUs IEPCOHAJIOM. 3aHHMAIOT COTPYIHHKI OpPraHU3alIHH.
ITepconan - 310 ocobas TpymIa IOJei, KOTOPBIX OOBSHHHSIOT OOIIME Ile/ICHATPABICHHBIC
JeHCTBHS JUIA JOCTIDKEHMs Ielell W 3amad opranmsarui. HeomHO3HauHOCTH TONKOBaHHS
KaTCrOpUH  «IIEPCOHAD»  OOYCIOBIICHA CIIOXKHOCTBIO ~4CNIOBEKA KaK OPraHMYecKOro U
TIcHXOIIoruyeckoro deHoMena. Pa3paboTka 1 HCIOTb30BaHNE Pa3IMIHBIX METOIOOTHI, KOTOPBIS
BIIMSTIOT Ha TEPCOHAN, OOYCIIOBICHB MHOTMMHU ACIEKTaMU U OCHOBAHBI Ha (hyHIAMEHTAIBHBIX
Ka4ecTBax MepCOHANA B [EJIOM H OT/IEIBHOTO YeJIOBeKa B YaCTHOCTH [2].

PesynmbraTiBHOCT 1 S(Q(QEKTHBHOCTD TEATEMBHOCTH TFOOOTO MPEATIPHATHS HETTOCPEICTBEHHO
3aBHCHT OT TPEOOBATEBHOCTH COTPYIHHKOB, 9TO, B CBOFO OYEPE/Ib, HEMOCPEICTBEHHO BIMACT HA
KOJIMYECTBO M Ka4eCTBO MPOM3BOJAMMO# MPOMyKLHH. [109TOMY COBEpIICHCTBOBAHHE CHCTEMBI
YTIPaBIICHIIS TIEPCOHATIOM SBIIICTCS OJHOH M3 BaYKHEHIIINX 3a71ad TIPE/IPHSATHS.

CIHCOK HCIOJIb30BAHHOM JIMTEPATYPhI

1. breixoa, M. B., Casuna, 1.B., rmukia A.H., OcobeHHOCTH (hOpPMHUPOBAHMS CTPYKTYPBI
CHCTEMbI yIPaBJIeHHUs TIepcoHanoM. HaydHble uccrieoBanus u pa3padoTku. DkoHomuka. — 2024.
—T.12,Ne1.-C.45-51.—-DOI 10.12737 /2587 - 9111 - 2024 - 12 - 1 - 45 - 51.

2. Casuna, 1. B. IIpoGnembl U NMEepCHEKTHBbI COBEPIICHCTBOBAHMS CUCTEMbI YIPABJICHHS
nepconaniom / M. B. Cauna // oneukue urenus 2022: oOpasoBaHue, Hayka, MHHOBAIWH,
KyJIBTYpa U BbI30BbI coBpeMeHHOCTH: Matepuaibl VII MexayHapoaHol HayqHOH KOH(EepEeHLHH,
TIOCBSIIIEHHOM 85 - yeTrio JIOHEIKOro HalMOHAIBHOTO YHHBepcHTeTa, JloHelk, 27-28 oKTsops
2022 roma / Tlox obmeit penaxiweii C.B. BecnianoBoid. Tom 5. Yacte 1. — Jlonerk: JloHerkuii
HalMOHANIbHBIN yHUBepcuTeT, 2022. — C. 225 - 227.

© bamkupos H.A. 2026
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Kusizes H. B.
Acrmpant MockoBckuii yHuBepeuTeT «CHHeprus
Hayunblii pykoBoauTesnb
Mamyxun FO. T.
JloteHT Kaeapsl MPeNPUHIMATENBCTBA M KOHKYPEHIIMH YHUBEpCHTET «CHHEpIush

OUPKYJISIPHBIE BU3HEC - MOJEJIN: OIIBIT POCCUU U KABAXCTAHA
B KOHTEKCTE CO3JAHUA SKOHOMUKHA 3AMKHYTOI'O HUKJIA

AHHOTALUS
B cratbe Ha OCHOBE aHanM3a MPEANPUHUMATEIBCKAX TIPAKTUK B cepe peLHKIMHra
paccMaTpHBAIOTCS KITFOUEBBIC ANIEMEHTHI YCIICHIHBIX OM3HEC - MOJiesel TepepaboTKi OTXO/I0B.
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ABTOp HCCIEIyeT Iepexoi OT OSKCIEPUMEHTAIBHBIX WHHIMATUB K  MAaclITaOUpyeMbIM
MIPOU3BOJICTBAM, BBIABIISIE OCHOBHBIE Oapbepbl M JIpaiiBepbl PA3BUTHS  IKOJIOTHUECKOIrO
TIPEIPHHAMATETHCTBA B COBPEMEHHBIX SKOHOMUUECKNX yCIoBUsIX. Ha mpumepax poccuiickoro u
MEX/IyHapOJHOTO TPAKTHYECKUX IPUMEPOB II0KAa3aHA HBOJIOLMS IOIXOJOB K CO3/IaHHUIO
CTOMMOCTH 4€pe3 MHHOBAILMOHHBIC TEXHOJIOTHH M BBICTpaMBaHHE MApTHEPCKUX ceTeil. Hayunas
HOBM3HA HCCIIEIOBAHMS 3aKIIOYAETCs B TUIOJIOTH3ALMU  TMPEIPUHUMATEIBCKIX MOJienel
nepepabOTKN  OTXOZIOB, BBIIENEHWH (DAaKTOpa HPEIPHMHAMATEIBCKOH —aJaNTHBHOCTH  Kak
KJIIOYEBOTO pecypca ycliexa, a TakKe B MHTETpaliu MPUMEpP - METOJa B aHAIM3 LUPKYJIPHOH
SKOHOMHMKHM Ha MHKpOypoBHe. B paboTe KOHLENTyanm3upyercs THOPHIHBIA —Xapakrep
9KOJIOTYECKOr0  MPEANPUHUMATENBCTBA, COYETAIOIIEr0 JIEMEHTBl COLMAIBHOW  MHCCHH,
TEXHOJIOTMYECKOT'O CTapTara 1 ChIPhEBOro OM3HECa.

KiroueBble ¢j10Ba: SKOJIOTHYECKOE TPEIPUHIMATEIBCTBO, MepepaboTKa OTXO/OB, OM3HEC -
MOJIEJTb, PELUKIIMHT, IMPKYJISIPHAs SKOHOMUKA, TIPSIPUHIMATEIIBCKAS aIalITUBHOCTb.

Beenenue

B ycnoBusx HapacTaroliero SKOJOTMYECKOro KpH3KCa M MCYEPIAHHS MPHPOIHBIX PECYPCOB
cepa oOpaiieHHs € OTXOJAMM CTaHOBUTCS HE TOJBKO OOJIACTBIO TOCYApCTBEHHOIO
PEeryJMpoBaHusl, HO W TIEPCIIEKTHBHBIM HAPaBJICHUEM MPEANPUHAMATEIBCKON IeSTeTBHOCTH.
KoHuenms 1MpKyJsIpHOH 5KOHOMHUKH MPETIOIaraeT MepeocMbICICHHE OTHOLICHHS! K OTXO/aM
KaKk K Pecypcy, YTO OTKpHIBACT HOBbIE BO3MOKHOCTH Juisi OmsHeca. OpHAKO I MHOTHX
HpeIrprHIMaTenel nepepaboTka OTXOZOB JIOJITO€ BpPeMs BOCIPHHHUMANACh KaK COLMATbHAs
Harpy3ka Win OJIaroTBOPHTEIBLHOCTh, @ HE KaK peHTabesbHbIi OusHec. B Hacrosieii padote
TIPEATIPHUHSTA TIONBITKA CHCTEMATHU3HUPOBATh OITBIT TPEIIIPHHIMATENEH, CyMEBIINX BBICTPOHTH
s dexTrBHBIE OM3HEC - MOJENH B cepe PeLMKIINHTA, ¥ BBIIBUTH YHUBEPCATGHBIE (haKTOPBI MX
yerexa.

OcHOBHas1 YaCTh.

AHanmM3 TpeIpUHIMATEIFCKAX PUMEPOB MOKa3bIBACT, YTO CTAHOBJICHWE OHM3HEca B cdepe
nepepaboOTKN  OTXOJOB  TPOXOJIMT Yepe3 HECKOJIBKO — IIOCIeOBATENbHBIX — ATAlloB:  OT
9KCMEPUMEHTATIBHBIX MCCIIEIOBAHHH 0 MPOMBIILIEHHOTO MacIlTabupoBaHust. PaccMOTpUM 3TOT
IIyTh HA IPUMEPE ACATEIBHOCTH IBYX OKAa3aTe/IbHBIX UCTOpUM — PocCriicKoil HEKOMMEPUECKOM
OpraHM3aliy «ACCOLMALWs IPOM3BOAUTEINCH, UMITOPTEPOB TOBAPOB, EPEPAOOTUHKOB OTXOIOB 1
BTOPHUYHOTO ChIpbsh» (T. Kupos) n Kazaxcranckoro 6nsnec - npoekra Mpuner TatneBoid.

Ipumep 1. Coop, 00paGoTka MOJIMMEPOB, YTPATUBIIMX MOTPeOMTEIbLCKHE CBOICTBA,
nepepadoTKa B MOJIE3HYI0 MPOIYKIMIO (IPeBECHO - MOTHMEPHBIi KOMIO3HT, MOJTHMEPHO -
MeCYAHYI0 TPOTYAPHYIO INIUTKY M IUVIHTY JUISl 3AIIUTHI JIEKTPHYECKOT0 KadeJis).

Hcropuss  oObeAMHEHHS —NPEANPUHMMATENBCKUX — YCHIMIE B (opMmare — accoLualin
JIEMOHCTPUPYET, KaK KOOIEpAalMs HECKOIBKUX OpraHu3alliii, OCYILIECTBISIOMNX —cOop,
00pabOoTKy, TPAaHCIIOPTUPOBAHHE M pa3MEIIEHHE OTXOJ0B, HAYYHO - HCCIIEIOBATEIBCKOIO
WHCTUTYTa, pa3padaThIBAIOLICTO TEXHOJOTMYECKUE WMHHOBALMK, M psga  HPeIIIpUSTHIA,
3aMHTEPECOBAHHBIX B TIOJIMMEPHOM CBIPbE, CTAHOBHTCS OCHOBOM [l (JOPMHUPOBAHMST PHIHOYHOTO
cermenTa. JlesrensHOcTh ocymiecTBisuiack B repuon ¢ 2018 mo 2025 rr. B nmanbneiimem
Pa3BUTUM, W3 YyXKE WMEBINEroCsl OSKCHEPHMEHTATBHOTO Y9acTKa, IUIAHUPOBAICS —3aITyCK
MPOU3BOJICTBA «UEPHOM JIbBUHKMY (OMOKOHBEPCHS OPraHUKH), KOMIIOCTA M3 MHILEBBIX OTXOJI0B 1
MyJIbYH U3 JPEBECHBIX OTX00B. Pehopma B oTpacim oOpaileHust ¢ OTXOJaMH U BBITIOJIHEHHE
HAIMOHAJIBHOTO NPOEKTa «OKOJIOTWsD> BHECIIH CBOM KOPPEKTHBBI. 3aaudl 1 Leln ACCOIMAIH
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GLIJ'II/I BBINIOJIHEHBI. B CBs3M ¢ M3MEHEHHEM COLMAJIBHO - DKOHOMMYECKHX yCJ'IOBI/II\/’I OHa
JUKBUIMpOBaHA. OMBIT ObUT YaCTUYHO TIEPEeHAT, a pa3paOOTaHHBIE MOJEIM CEeTYaThIX
KOHTEIHepoB Ul cOOpa MOJMMMEPOB YCIEIIHO HCIONB3YIOTCS IO HACTOSIIES BPEMS
perroHabHBIM oreparopoM «Kymput» (Kuposckast 061acTs).

KitroueBbIMM 3n1eMeHTamMu OM3HEC - MOJIENH SIBIISUTUCH:

1. Cenapayuss omxodos omxo0oobpazosamenem: TOIUMEPHl BCEX TUIIOB U BHJIOB
coOMpaIMCh pa3NeNbHO 10 TIONAJaHUs Ha TMOJWIOH WM B Ky30B MyCOpOBO3a. JTOT (pakTop
HANpsIMyl0 BIMSIET HAa CTOMMOCTH M 3aTpaThl: SKOHOMMYECKH BBITOJHEE MOTHBHUPOBATH
0TX01000pa3oBarens BBIACIATh BTOPUUHBIC MaTepuayibHbie pecypchl (BMP), uem crpowtsb
JIOPOTOCTOSIIME U HU3KOI(P(EKTUBHBIE COPTHPOBOYHBIE JIMHHH, MOCIE TPOXOXKACHUS KOTOPBIX
BMP gacTiuHO TepsrOT CBOIO CTOMMOCTb.

2. Texuonocuueckas s¢pgexmusnocmp: aHATIOTUYHBIA TPUHIIUIT — MPHOPUTET Pa3/IEILHOTO
cOopa HaJ] TOCTCOPTHPOBKOA.

3. Lenogoe nosuyuoruposanue: 0TxXo1000pa3oBaTesIb SKOHOMHT 3a CYET CHIKEHHUSI PacX0JI0B
Ha BbIBO3; HA IOJIMIOH HE MOCTYNAeT Hepas3laraéMbli OTXOJ, YTO YBEJIMYMBAET CPOK €ro
sKcILTyaTaimy. CTOMMOCTb BTOPHYHOTO MOMMMEpa HPU BHEAPEHHHM DAa3leIbHOrO coopa M0
TOJIUTOHA 3HAYUTENBHO HIDKE O CPABHEHHIO C 3aTpaTaMU Ha COPTUPOBKY CMEIIAHHBIX OTXOOB.

IIpumep 2. Taza.Likee: BbIcTpanBaHHe JIOTUCTHYECKOH HHPPACTPYKTYPbI

Ipennpuanmarens w3 Akray Vpuna TarueBa BbIOpaa CXOXKYHO CTPATErHIO — CO3IaHHC
cHcTeMBl cOOpa M COPTHPOBKM OTXOJOB KaK CBS3YIOLIETO 3BEHA MEXAY HCTOYHUKAMU
00pa3oBaHus OTXO/IOB | TiepepadaThiBarolimMu 3aBofamu. EE kommanus Taza.Likee 3aHumaetcs
cOOpOM MaKyaTypbl, TNACTUKA M MOJMATHJICHa, KOTOPBIE 3aTeM HAIPaBIIIOTCS TepepadoTInKaM
B AJIMaTHHCKY0 00nacth, LlIbiMkeHT, ATbIpay 1 Poccuto.

BBbI30BbI, ¢ KOTOPBIMH CTOJIKHYJICS OM3HEC:

1. Puinounas eonamuibHOCMb: BBEACHWE CAHKLMM IPUBENO K MEPEHACHILICHUIO PBIHKA
Makynartypoii n3 Poccrm, u3 - 3a vero 3akymnounsie niens! yram co 100 mo 30 Tenre 3a Kr, caenas
JKCTIOPT YOBITOUHBIM.

2. Hngpacmpyxmyphvle npobnemvl: OTCYTCTBHE CTAOWIBHOW —apeHJHOH — IUIONIAIKH
BBIHYIWJIO TIPEPUHAMATEIIS B3ATh KPEAUT HA TOKYIIKY IPOM3BOJCTBEHHOM 0a3bl CTOMMOCTBIO
80 MIIH TeHre.

3. Pecynamopnbie pucku: TpeKpalleHue CyOCHIMPOBAaHMsI CO CTOPOHBI — OIeparopa
pacimpeHHold  otBercTBeHHOCTH — TpomsBogutenedd  (POIT)  CyIIecTBEHHO — COKpATHIIO
MapKMHATBHOCTh OH3HECa.

Hecmotpst Ha TpysHOCTH, KOMIIQHMS alalTHPYETCsl, BBIMIPbIBAs I'PAHTBI M HHBECTUPYS B
CoOCTBEHHOE 000PYIOBAHHE, BKJTIOUAS IPOMBILIUICHHBIH MIpeep U1l OyMaru.

Teopernyeckue acneKTbl U HAYYHAsi HOBU3HA HCCJIEI0OBAHUS

AHayu3 yCIIEIHBIX IPUMEPOB TI03BOJISET BBIICINTH TPU OCHOBHBIX THIIA OW3HEC - MOJENei B
cthepe PeLUKINHTA, OIUCAHHBIX B JIUTEPaType:

1. Mooenv komnerncayuu 3ampam: OpeHIBI 1 PUTCHIIEPBI OIUIAYMBAIOT COOpP U TepepaboTKy
CBOMX OTXOZIOB JUISl IOBBILICHHUSI JIOSUTBHOCTU IOTPEOUTENEH.

2. Mooers unmezpayuu: iepepadOTaHHBIE MAaTEPUATTBI CTAHOBSITCS YACTBEO HOBOTO MPOAYKTA.

3. Moodemws yupkynsyuu: CO3IaHME CHCTEM MHOTOpa3OBOW YITAKOBKH (CEpPBHCHI BO3BpaTa
Tapel).
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WccnenoBaren OTMEUarOT, 4YTO B POCCHUUCKOM HAy4yHOM W TOMYISIPHOM JUTEpaType
MPaKTUYECKH OTCYTCTBYEeT OMNMCAHKME YCIENIHbIX MNPAKTHK MOCTpoeHus OmsHeca B cdepe
PELMKIIMHIA, YTO CBA3aHO C HEPA3BUTOCTHIO 3TOM oTpaciu. [Ipu 3ToM KiItoueBbIMU 3eMEHTaMU
3(h¢heKTHBHBIX OH3HEC - MOJIEIEH BBHICTYTAIOT «KITIOYEBBIC MAPTHEPED) U (KITIOUEBEIC PeCypchl. B
000X PACCMOTPEHHBIX CITydYasX TAKUMHU IEMEHTAMH CTAIM CeTh TlepepabaThIBAIONINX 3aBOIOB,
JIOTHCTHYECKYIX TTAPTHEPOB M TIPEIPHATHI, 3aHUMAIOIIIXCS OOPAICHAEM C OTXO/IAMHL.

CucteMHble IPOOIEMBI Pa3BUTHUSI OTPACIIHU BKIIOYAIOT BPEMEHHOE OTCYTCTBHE aKTUBHON
rOCyJapCTBEHHOH MOAJAECPKKU M HENOCTAaTOK HH(PACTPYKTYpHl YHPABICHHUS TBEPIBIMU
orxomamu. Kak moka3pIBaeT OMBIT, JaXke B HEONAroNpUATHONW BHEUIHEH cpene
MpeINPUHAMATENBCKAS HHATIMATHBA CIIOCOOHA CO3/aBaTh YCTOHYHBBIE OM3HEC - CHCTEMBI,
€CJIM OHa OCHOBAaHA HA JOJITOCPOYHBIX MApPTHEPCTBAX M JUBEPCH(MUKAIIMM HCTOYHHKOB
J0X071a.

3akiroueHue

HccnenoBanue npeanpriHAMATENLCKUX MPAKTUK B cdepe mepepaboTKu OTXOIOB TO3BOJSET
CIIeTaTh BBIBOA O ()OPMHUPOBAHWK HOBOTO THIIA OM3HEC - MBILIIEHHS, T/IE SKOIOTMIECKast MUCCHS
CTaHOBUTCS HE JIOTIOJNHUTENBbHON HArpy3Koi, a MCTOYHMKOM KOHKYPEHTHOTO IPEHMYIIECTBa.
ITyTp BBICTpaMBaHMs JIOTHCTHYECKON CETH B YCIOBHSX PHIHOYHOM HECTAOMIBHOCTH ¥ OIIBIT
ACCOLMATUBHOTO B3aUMOZEUCTBYS IEMOHCTPUPYIOT PA3IMUHBbIE, HO OJMHAKOBO SKU3HECTIOCOOHbIE
crpateru. HakoIUleHHBI OMBIT 1Lieecoo0pasHO HCIOIb30BaTh MHCTUTYTY OIEPaTopoB IO
o0palleHuro ¢ 0TXo/amMu, co3ianHoMy B 2019 roy.

VYenex B permkimHre TpeOyeT HE TONBKO TEXHOJIOTMYECKMX WHHOBALMH, HO M YMEHHS
BBICTPAMBaTh TMAPTHEPCKHE CETH, aIalTHPOBaThCs K W3MEHUMBOM DETYIATOPHOM cpele
(opMHpOBaTh HOBBII MOTPEOUTENBCKHUIA 3ampoc. Kak moka3siBaeT MeKTyHAPOHBIH OITBIT, OM3HEC
B 9TOIl cepe MOXKET OBITh HE TOJNBKO JKOJOTMYECKH OTBETCTBEHHBIM, HO M JKOHOMHYCCKH
sdexTuBHbIM. [lapHeliiee pa3BUTHE SKOTOTHYECKOro MpepuHIMaTenscTBa B Poccun Oyner
3aBUCETh OT CHHXPOHH3ALMY YACTHBIX MHUIMATHUB C TOCYJAPCTBEHHON MOMMTUKON, CO3/IAOIIeH
cTaOUIbHBIE TIPABUIIA UTPBI TSI KHBECTOPOB.

Cnicok UCNoJIb30BaAHHON JIUTEPATYPhI

1. Bapanoa W.B. VYmpapneHne WHHOBAIMOHHBIMH PUCKaMH TIpH TIPOJIBMKEHHH HA
POCCHICKMIA PBIHOK SKOTOCY/IbI, MPOM3BEIEHHON M3 PEHMKIMPOBAHHBIX Mareprasios // KypHai
SKOHOMHKH, TIPEIPHHAMATENBCTBA U TipaBa. — 2024, — T. 14. — Ne 12,

2. bamikoes B.3. Knaccudukammst sxoHoMIeckux Hayk / KubepJlenrmka. — 2024.

3. T'BosmeBa B.A. B3amMocBs3b IEMOYEK CO3MAHHS CTOMMOCTH M OOPa3OBAHHSL KIFOY K
ycroiunBoMy pazsutiio // Bectank TBI'Y. Cepust: DxoHOMUKaA ¥ yripasieHue. — 2025, — Ne 2. —
C. 155-162.

4. JlapnonoB MLK. (pen.) Cuneprusi npemrprHAMAaTebCTBa: YUeOHUK. — 3 - € m31. — M.
Jamxos u K, 2021. —299 c.

5. Ockunmgapo MLA. (pen.) IIpeanprHIMaTensCTBO 1 OM3HEC: (PMHAHCOBO - SKOHOMITIECKUE,
YHpaBJICHICCKUE 1 TIPABOBBIE aCTICKTHI YCTOMUMBOr0 pasuTist: Monorpadmst. — M.: Jlamko n K,
2016.—710c¢.
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NCCJIEJOBAHUE CUCTEM YIIPABJIEHUS KAK MHCTPYMEHT
COBEPIIEHCTBOBAHUSA JESITEJTLHOCTA COBPEMEHHOM OPI AHU3ALIMA

AHHOTALMSA

B craree paccmarpuBaeTCs HCCIIEIOBAHHE CHCTEM YIIPABICHHMS KaK OJIHO M3 BaKHEUIINX
HAIpaBIICHAN  TOBBIIICHUST A()EKTUBHOCTH  JICATENBHOCTH COBPEMEHHOH —OpraHH3aliH.
PackpbiBaercsi conepkaHue MCCIEOBAHMS  YIPABJICHYECKUX IPOLIECCOB, ONPEIEISETCs €ro
3HAQYeHWe JUI1 BBIIBICHUA IPOOJIEM, OLEHKM pEe3yJbTaToB JIEATEIBHOCTH M IPUHSTUS
00OCHOBAHHBIX YNPABJICHYECKHX peIleHni. PerynspHoe mccieoBaHne CHCTEMbI YIPaBJICHUS
SIBIICTCS. HEOOXOIMMBIM YCIIOBHEM YCTOWUMBOIO PA3BHUTHSI OPraHU3aLMK U TIOBBIIICHUS KA4ecTBa
YIPaBJICHHUSL.

KoueBsle cioBa

HccnenoBanne — cucteM — yNpaBieHHS, MEHEKMEHT, 3((EKTUBHOCTb  yIpaBJCHHS,
YIIPaBJICHYECKHE PEILIEHHS1, OPraHU3aLMOHHOE PAa3BUTHE, AHAIIN3, OPraHU3aLus

D eKTHBHOCTD JESITEIBHOCTH JIFOOOH OpPraHM3aIik BO MHOTOM OINPEICISIETCS KaueCTBOM
CHCTeMbl ympaBieHus. Jlwke Npy HAIMYMHM COBPEMEHHBIX TEXHOJIOTMH M JIOCTATOYHOIO
pecypcHOro oOecreyeH sl OpraHu3alisl He CMOXKET YCIEIIHO Pa3BUBAThCA 0€3 CBOEBPEMEHHOTO
AHaJIN3a YIPaBJICHYECKUX MPOIIECCOB U MOCTOSIHHOTO COBEPIICHCTBOBAHNS METOIOB YIIPABIICHHSI.
VIMEeHHO TO3TOMY HCCIIEZIOBAHME CHCTEMBbI YIPABICHUS PacCMaTPUBACTCS KaK HEOOXOMMBIH
3JIEMEHT COBPEMEHHOH yIPaBJICHYECKOH JAEATeIbHOCTH.

HccnenoBanne cucTeMbl YNIpaBiIeHWs TPEACTABISET COOOH IIeNeHarpaBIeHHBI MpoLece
M3Y4CHHSI OPraHM3ALMOHHOW CTPYKTYpbI, pacrpeseneHuss (QyHKUMH, Nopsiaka HPUHSTHS
YIIPABJICHYECKUX ~ pEIICHUH, WH(POPMAIMOHHBIX TIOTOKOB ¥ B3aUMOJCHCTBHSL  MEXKITY
nofipasieNieHsiMA. Ero pe3ysbTaTsl TO3BOMSIIOT OMPEIEUTh CHIBHBIE CTOPOHBI OpTaHM3aIliH,
BBISIBUTH CYIIECTBYIOLIME OrpPaHMYCHUS M pa3palboTaTh MEpONPUSATHS, HANpaBJICHHbIE Ha
TOBBIIIEHHE 3P (HEKTUBHOCTHU JICATEIBHOCTHL.

IpakTieckasl IEHHOCTb HCCIEOBAHMSI 3aKIIIOYACTCsl B BOSMOMKHOCTH OOBEKTHBHOW OLICHKU
JICHCTBYIOIIIEH CHCTEMBI YIpaBleHUs. AHATM3 BHYTPEHHUX MPOLECCOB MO3BOJISET CBOEBPEMEHHO
BBISIBUTH JTyOnmpoBaHre (DYHKIHI, HEIOCTATOUHYIO COITIACOBAHHOCTH JIGHCTBHI TIOApa3/IeNieHUH,
HeAX((DEKTHBHOE HCIONB30BAHUE PECYpPCOB ¥ JAPYrHe (hakTopbl, OKA3BIBAIOLME BIMSHHE Ha
PE3YJIBTaThI ISSITEIBHOCTH opranm3ariy. [TomyueHHas nH(opMaryst CIy>KUT OCHOBOH ISt IPUHSTHSE
YIpPaBIEHYECKUX PELLICHHH, HAIPABIICHHBIX HA COBEPIIICHCTBOBAHNE PaOOThI OpraHU3aIiu.

B CcOBpeMEeHHBIX YCNOBHAX MCCIEIOBAaHME CHCTEM YIpaBJICHWS HPUOOpETaeT HOBOE
coneprkanue. Mcronp3oBanue UQPOBBIX TEXHOJIOIMH 3HAYMTEIBHO PACIIMPSET BO3MOXKHOCTH
aHamza ynpasieHdeckoil uHpopMarmu. [IpuMeHeHHe KOpropaTUBHBIX HH(OPMALMOHHBIX
CHCTEM, 3JICKTPOHHOTO JIOKyMEHTOOOOpOTa, CpEeICTB OW3HEC - AHAIMTUKA U IU(POBBIX
WHCTPYMEHTOB MOHMTOPHHTA TO3BOJSIET TOIy4YaTh OOBEKTUBHBIE MAaHHBIE O JESTEITBHOCTH
OpraH{3aliy ¥ ONepaTHBHO OLICHUBATh PE3yJIbTAThl IPUHUMAEMbIX perieHnid. Ocodoe BHUMaHKE
NIPU HMCCIIEIOBAaHUHM CHUCTEMbI YIPABJICHHS YAEIACTCA B3aMMOCBSI3M MEKIy OpraHM3alMOHHOM
CTPYKTYpPOH U CTpaTerM4eCKUMH LIEJSIMU OpraHu3aluy. Vi3MeHeHne BHEIHEH cpezibl, BHEAPECHUE
HOBBIX TEXHOJOTMA W pa3BUTHE LU(POBOM SKOHOMHKHM TPEOYIOT PEryJSIPHOM OLICHKH
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COOTBETCTBHSI CYLIECCTBYIOLLCH CHCTEMbI YIPABICHUS HOBBIM YCJIOBUSIM JICATEIRHOCTU. Takoi
HOAXOJ 00ECIICUNBACT CBOCBPEMEHHYIO aIalTALIUIO OPTaHM3aIY K H3MEHEHISIM U CIOCOOCTBYET
TMOBBILICHUIO ¢€ YCTONUMBOCTH.

HccnenoBanne cucteM ympaBieHHs —SBISIETCS  OJHMM W3 HauOonee 3((EKTUBHBIX
HMHCTPYMEHTOB TOBBIILICHUs Ka4yecTBa yIpaBjeHHs opraHusauyed. Ero npumeneHne mo3Bosser
OOBEKTHBHO OLEHHUTH CYLIECTBYIOIIME YIPABICHUCCKUE IIPOLECCHI, OMPENEIUTh IIPHUMHBI
BO3HHMKAIOIMX MpoOneM ¥ pa3paboTaTh PEIIEHHs, HAIpaBJICHHbIE Ha COBEPIICHCTBOBAHME
JestenbHocTH  opraHm3auy.  COBpeMEHHbIE — YCIIOBHSL — XO3fMCTBOBaHMs — TpeOylOT — OT
PYKOBOJMTENEH PEryJspHOrO aHalu3a Pe3yJIbTaTOB JESTENbHOCTH, OLUEHKH A()(EKTHBHOCTH
OPraHM3ALOHHON CTPYKTYPBI I CBOEBPEMEHHOTO BHECEHHSI N3MEHEHHI B CHCTEMY YIIPABIICHHSI.
Taxoii 1oxo1 CrocoOCTBYET PAlMOHATEHOMY HCIIOIB30BAHUIO PECYPCOB, MOBBIIIEHHIO KAa4eCTBA
NPUHUMAEMBIX PEIICHNH 1 YKPETUICHHIO KOHKYPEHTHBIX MO3HIMI OpraHN3aLiHy.

BaxHbIM  yclOBHEM pe3yJIBTATHBHOCTH MCCJIEIOBAHMS SIBJIACTCS KOMIUICKCHBIA TOJIXO,
NIPEATIONATAONMH  UCTIONB30BAHUE PA3IMYHBIX METOAOB aHAIN3a, OOBEKTHBHYIO OLICHKY
TIOJTyYeHHBIX JAHHBIX M OPHEHTAlMIO Ha JIOCTIDKCHHWE CTPATEerMuecKHX LeNell OpraHu3aliH.
HccnenoBanne cucTeMbl yIpaBleHHs JIOJDKHO PAacCMaTpHBATBCS KaK HENPEpbIBHBIN Iporiecc,
o0ecreynBaroNii CBOEBPEMEHHYIO a/IalTallMI0 OPraHU3aLMK K U3MEHEHHSIM BHEILHEH Cpesibl 1
TMOBBIITICHHE YQPEKTHBHOCTH €€ (hYHKITMOHUPOBAHHSL.

Taxum 00pa3oM, CHCTEMAaTHUECKOE MCCIIEIOBAHNE YIIPABICHUYECKUX MPOLIECCOB MO3BOJIIET HE
TOJIBKO BBISIBIIITH CYILECTBYIOIIME HEJOCTATKH, HO M ()OPMUPOBATH OCHOBY JUIS JaIbHEHIIErO
OpraHM3alMOHHOTO Pa3BUTH. VICHosb30BaHME pe3yJIbTaToOB MCCICIOBAHUS IPU pa3pabOTKe U
peanu3alyy yIpaBieHUYeCKHX PEILCHHH CIOCOOCTBYET YCTONYMBOMY Pa3BUTHIO OpTraHU3ALMH 1
HOBBILIEHHIO YP(OEKTUBHOCTH €€ ICTEIIBHOCTH.

Cricok NCcnoIb30BaHHOM JTUTEPaTYPhI:
1. KoporkoB D. M. HccrenoBanne CHCTEM yIpaBieHHs: y4eOHHMK [Uisi By30B. MOCKBa:
WanarensctBo «tOpaitry», 2022.
2. Buxanckuii O. C., HaymoB A. 1. Menemxment: yuebnnk. Mocksa: Maructp, 2022.
3. MakcumioB M. M., Topdurkens B. 5. CoBpemeHHbIH MeHeKMEHT: y4eOHUK. MockBa:
Bysosckuit yueOnuk; MHDPA - M, 2022.
© Konnpauyk O.E., 2026
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TEXHOJIOI'NA JIEKTPOHHOI'O BUBHECA KAK MIHCTPYMEHT
MOBBIIEHUSA KOHKYPEHTOCIIOCOBHOCTHA COBPEMEHHOM
OPI'"AHM3AIIMHA

AHHOTaIMSA
B cratee paccmarpuBacTcsi BIMSHHE TEXHOJIOTHH O3JIEKTPOHHOTO OW3HECA HA pasBUTHE
COBPEMEHHBIX OpraHH3alil. PacKphIBAaIOTCS OCHOBHBIC HATPABJICHUS MPUMEHEHHS TEXHOIOTUI
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JNIEKTPOHHOTO OW3Heca, WX BiWsHHE HAa J(OPEKTUBHOCTh NEATEIBHOCTH OpraHu3alliid |
(opMHpOBaHHEe KOHKYPEHTHBIX IIpeuMyllecTB. KomiuiekcHoe HCIoNb30BaHue  IU(POBBIX
pCILICHHI  TO3BOJISIET  MOBBICUTH ~ KA4eCTBO  YIPABJICHHS, PACHIMPUTH  BO3MOXKHOCTH
B3aMMO/ICHCTBHS C KIIMEHTaMU 1 00ECTICUNTh YCTOHYMBOE Pa3BUTHE OPraHU3ALHHL.

KumoueBsie ciioBa

ONEeKTpOHHBI  Ou3Hec, LM(POBBIE TEXHOIOIMH, KOHKYPEHTOCIIOCOOHOCTh, L(hpoBas
TpaHcopMaryst, yrpasieHHe OpraHu3alyeil, 2eKTPOHHAs KOMMEPLIHSL.

PasButrie 1M(pPOBO SKOHOMHUKH OKa3bIBAET CYILECTBCHHOE BIMSHAEC Ha JIEATEIBHOCTH
OpraHM3alMii He3aBUCUMO OT MX OTPACiIeBOH NPUHAUIEKHOCTH. DNEKTPOHHBIH OM3HEC repecTa
paccMaTpyBATLCS MCKIIFOUUTEIBHO KaK CPEACTBO OCYIISCTBIICHHS JHUCTAHIMOHHBIX Hpoiax. B
COBPEMEHHBIX ~ YCIOBHSIX OH  TpPEACTaBIseT CO0OM  cucreMy IM(POBBIX — PEIICHU,
o0ecreunBaroIMX YIpaBJIeHHEe BHYTPEHHHUMHM IPOLECCAMH OpPraHW3alliH, B3aHUMOJICHCTBHE C
KIMCHTaM{, TapTHEpaMM ¥ IOCTABIMKAMH, 4 TAaKOKe TMOBbIIeHHEC A(PEKTUBHOCTH
YIPaBIEHUECKOH IEATENBHOCTH.

BHenpenne TexHOIOTHI MEKTPOHHOTO OM3HECA CONPOBOXKIACTCA M3MEHEHHEM COJEpIKaHMs
OomnpIMHCTBA OM3HEC - mporeccoB. lcmomp3oBanme HH(MPOBBIX TIATHOPM, SIIEKTPOHHOTO
JIOKyMEHTOO0OPOTa, OOJNAYHBIX CEPBUCOB M ABTOMATHU3MPOBAHHBIX HMH(OPMAIMOHHBIX CHUCTEM
MO3BOJISICT 3HAYHMTENIBHO COKPATHTh BPEMsI BBITIOJHEHHS OIEpAIiii, MOBBICUTH MPO3PAYHOCTb
VIIPaBJICHYECKNX TMPOIEAYp U OOECHeUnTh OIEpPaTUBHBI OOMeH HH(pOpMAImeldl MexIy
YYaCTHUKAMH JIeJI0BOrO  B3auMmozelcTBus. Ocoboe 3HayeHwe IpHoOpeTaer IpHMEHEHHE
TEXHOJIOTHI 3JIEKTPOHHOIO B3aMMOJEHCTBH ¢ motpeOurersivi. CoBpeMeHHbIC IH(poBbIe
KaHaJIbI TIO3BOJISIFOT OPraHH3aLMsIM T0JTy4aTh OOPATHYIO CBSI3b, M3y4aTh IPE/NOYTCHHS KIIMEHTOB,
OIEPATHBHO pearupoBaTh Ha M3MEHEHWs crpoca M (HOPMHUPOBATH  MHIMBHIyAJbHBIC
NpeyIoKeHMs..  Takod MOIXOX CHOCOOCTBYET YKPEIUICHHIO JOJTOCPOYHBIX OTHOLUCHWH ¢
HOTPEOUTEIISIMU U TOBBIILICHUIO YPOBHSI HX Y/IOBJICTBOPEHHOCTH Ka4YeCTBOM IIPEIOCTABIISCMBIX
TOBAPOB U YCIIYT.

OHUM M3 KITFOYEBBIX IPEHMYIIECTB JEKTPOHHOTO OM3HECA SIBISIETCS] BOSMOYKHOCTb IPUHSTHS
YIIPaBJICHYECKHX PEILICHUI Ha OCHOBE aHaIM3a JaHHbIX. VIHOpMAIOHHbIE CUCTEMBI TTO3BOJISIOT
o0pabarpiBaTh 3HAYMTENBHbIE OOBEMBI MH(OPMAIMK, BBISBISITH 3aKOHOMEPHOCTH Pa3BUTHS
PBIHKa, OLICHHBATh 3P(EKTUBHOCTD JICSITEIBHOCTH OPraHU3allii M POrHO3MPOBATH BO3MOKHBIC
M3MEHCHHSI BHEIIHEH Cpelbl. OTO TMOBBIIIACT KA4YeCTBO CTPATEIMYECKOTO M OINEPaTUBHOIO
YIPaBJICHHUSL.

Pa3BuTre TEXHOJIOTHT ANEKTPOHHOTO OHM3HECA OKa3bIBACT BIIMSHUEC W HA OPraHM3alHOHHYIO
CTpYKTYpy Ipeanpusitiid. [ToBbmaeTcs: 3HaueHne TOPH30HTAIBHBIX KOMMYHHUKAIUH, BO3PACTAET
ckopocts 0OMeHa uH(oOpMamell Mex1y I0Apas/eleHUs MU, COBEPILCHCTBYIOTCS (POPMBI
YAQIEHHOTO B3aNMOJICHCTBISI COTPYIHHKOB. B pesybrare OpraHu3aiy noyqaroT BO3MOXKHOCT
ObICTpee aJIANTUPOBATHCSI K M3MEHEHHsSM BHEIIHeH cpefbl U A((GEeKTUBHEE HCIOIB30BATH
uMetommecs pecypebl. ClieyeT OTMETHTb, UTO YCIEIIHOE BHEAPEHNUE TEXHOJIOTHI 3JIEKTPOHHOTO
Om3meca TpeOyeT KOMIUIEKCHOTO TIOAXOJa. VIcronmp3oBaHWE — OTAENMBHBIX  IM(POBBIX
MHCTPYMEHTOB He OOECIeYMBAcT 3HAYMTEIBHOrO d(dexra 6e3 COBEPIICHCTBOBAHMS CHUCTEMbI
YIIpaBJIeHHs, MOJTOTOBKM TIepCOHana M (HOPMHUPOBAHMS IM(POBON KyJbTypbl OpraHH3allH.
VIMEeHHO coveTaHne TEXHOJOTHMYECKUX M OPraHW3alliOHHBIX M3MEHEHHH IMO3BOJISIET IMOYYUTh
YCTOHYMBBIE PE3YIIBTATHI M OBBICHTH KOHKYPEHTOCIIOCOOHOCTD IPEAIPUSATHS.
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IpakTrka noKa3pIBaeT, YT0 KOHKYPEHTHBIE PEUMYIIECTBA (DOPMHUPYIOTCS HE CTOJBKO 3a CUET
BHEJIPEHUS OTIENBHBIX IM(POBBIX PELICHHH, CKOJIBKO OJarofaps MX HMHTEIPALMi B OOLLYIO
CHCTEeMy VIpaBJIeHHsl oOpraHu3anped. lIcrosip30BaHHE SJIEKTPOHHOTO —JOKYMEHTOOOOpOTa,
KOPIIOPATUBHBIX ~MH(OPMALMOHHBIX ~CHUCTEM, IM(POBBIX IUIATHOPM M AHAIUTHYECKHX
MHCTPYMEHTOB ~ TIO3BOJIICT TOBBICUTH CKOPOCTb IPUHATHS — YIPABJICHUYECKUX —PEIICHUH,
palLOHATIEHO HCIIOJIB30BaTh PECYpPChl M CBOEBPEMEHHO pearnpoBaTh HA M3MCHEHHs BHELIHEH
cpenpl. Ocoboe 3HaueHHe NPHOOpETaeT MOJArOTOBKA IEpCOHaNa K paboTe B YCIOBUAX LH(POBOI
SKOHOMHUKH. Pa3BuTHE II(POBBIX KOMITETEHIINI PYKOBOAMTENEH U CHIEIUAIIICTOB CIIOCOOCTBYET
Oomee  A(PPEKTUBHOMY  WCMOIB30BAHUIO HMH(DOPMAIMOHHBIX ~TEXHOJOTHMHA W TIOBBIIIACT
PEe3yJIbTATUBHOCTD MPOLIECCOB IU(PPOBOI TpaHC(hOpMALIHH.

Taxum 00pa3oM, TEXHOJIOTUH JIEKTPOHHOIO OM3HECA CTAHOBSITCS HEOTHEMIIEMBIM AJIEMEHTOM
COBPEMEHHOTO ympaBieHus. VX KOMIUIGKCHOE HCIONB30BAHME OOECICUMBACT YCTOIYIBOE
Pa3BUTHE OpraHU3AIUH, CIIOCOOCTBYET YKPEIUICHHIO e€ PHIHOYHBIX MO3ULIMI 1 CO3/1aT YCIOBUS
JUTS1 IOJITOCPOYHOTO MOBBIIIEHNSI KOHKYPEHTOCTIOCOOHOCTH.

CrHcoK HCNO0Ib30BAHHOI JINTepaTyphbl:
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BJIMSAHUE PAZBUBAIOIIEI OCA NIPOMBIIIJIEHHOI'O ITPOU3BOJCTBA
HA YCTOMUYMBOCTbh SKOHOMMKH PETHOHA

AHHOTALUS: B CTAThE MMOKA3aHO, YTO PA3BUTHE MPOMBIIIICHHOTO IPOM3BOACTBA MOCKOBCKOM
0071acTH MPOUCXOIUT BOJIM3U KPYITHEHIIICH B CTpaHe MOCKOBCKOW arjioMepalii, IPHU 3TOM CaM
CyOBEKT OCTAeTCs LEJIOCTHBIM CaMOCTOSITENIBHBIM TIPOM3BOACTBEHHBIM KOMILIEKCOM. Bkitan
OT/IENBHBIX BHJIOB SKOHOMHYECKON JESTEIBHOCTH, BKIIFOYAs PA3BUTHE ITMIIEBOH OTpacid B
JJAHHOM PErMOHE B HPUPOCT BalOBOr0 perroHaibHoro npoaykra (BPII), cocrasmser Oonee
nonoBuasl  BPII, 4ro oOycmaBmiBaer jajibHelilliee pacHIMpPEeHHe — MPOM3BOJICTBEHHON
nesrrentbHOCTH. OJHAKO JAHHBIH POCT BO MHOTOM OOYCIIOBIIEH TOCY/IAPCTBEHHBIM 3aKa30M B CBSI3H
C 4eM, IPOTHO3MPOBATh JAJbHEHIEE PA3BUTHC IHIIEBOTO IMPOW3BOJACTBA CJIOXHO, TaK Kak
OOJNBIIMHCTBO ~ PErMOHOB ~ CTANM  BIUIOTHYIO  3aHMMarbcs — IepepaloTKoi  cBoei
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CeJIBCKOXO3SMCTBEHHOM TPOIYKIMK M OOECIeYMBaTh MPOMYKTAMU IHTAHUSI HE TOJBKO CBOU
PErHOH HO M OCYILECTBIIATH C APYTUMHU PETHOHAMHU CTPAHBI.

KimioueBble c¢j10Ba: yCTOWYMBOCTH SKOHOMUKH PETrHOHA, NPOMBIIUICHHOE MPOU3BOICTBO,
TUIEBast IPOMBIILIEHHOCTb,IPOM3BOACTBEHHBIH KOMILIEKC, IIPOMBIILICHHAs AUBEPCHDUKALIHL.

O.N. Pantyukhova,
Full - time PhD student, FSBEI HE Smolensk State University,
Smolensk, Russia.

THE IMPACT OF DEVELOPING INDUSTRIAL PRODUCTION
ON THE SUSTAINABILITY OF THE REGIONAL ECONOMY

Abstract: The article shows that the industrial development of the Moscow Region occurs near
the country's largest Moscow agglomeration, while the subject itself remains an independent
production complex. The contribution of economic activities, including the food industry, accounts
for over half of the gross regional product (GRP), driving further production expansion. However,
this growth largely depends on state orders, making future forecasting difficult as other regions now
process their own agricultural products and supply food nationwide.

Keywords: regional economic resilience, industrial production, food industry, manufacturing
sector, industrial diversification.

OCHOBHOIi 4epToii POMBIIILIEHHOTO ceKTopa MOCKOBCKOH 00/1acTH, SBISETCS TOT (DaKT, YTO
pa3BUTHE TIPOMBIIUICHHOTO IIPOM3BOZCTBA IIPOMCXOAWT BOJM3M KpyIHeiieil B crpaHe
MOCKOBCKOH arjioMepalyy, IPH STOM CaM CYOBEKT OCTAeTCsl LENOCTHBIM CaMOCTOSITEIbHBIM
TIPOU3BOJICTBEHHBIM KOMILIEKcoM. CodeTaHue psiia TaKUX YCIIOBHIA, 3TO:

- ONM30CTb K PBIHKY CTOJHLIBI M APYTHX KPYITHBIX TOPOJIOB;

- pa3BUTAs TPAHCIIOPTHAS U CKJIAJICKasi THPPACTPYKTYPA;

- JIOCTYyH K KBaIM(UIMPOBAHHBIM TPYJIOBBIM pecypcaM M HAay4HO - TEXHOJIOIMYECKHM
KOMIIECTEHIIUSM.

Bce 210 co3maer BecoMble SKOHOMUYECKHME MPEUMYILECTBA, HO TEM HE MEHEe COBCEM He
rapaHTUPyeT CTAOMIBHOCT M YCTOWYMBOCTD JAJIbHEHIIIErO pa3BUTHS 00JIaCTH.

TocrosiHHas uMcieHHOCTh HaceneHuss B MOCKOBCKOM 0OJIACTH, COCTABISIOIIAs OCHOBY
TPYZOBBIX PECYpCOB OONACTH, HAXOAWUTCS HA YPOBHE OKOJO 9 MIIH. 4YeloBeK (MO PEe3yNbTaTy
oteHok Ha Hayano 2026 roma). To ecTh MOXKHO TOBOPHTH O HAIMYMM BeCbMa OOBEMHOIO
BHYTPEHHET0 PbIHKA COBITA IPOJIOBOJILCTBEHHBIX TOBAPOB 1 TOBAPOB [UIUTENIBHOTO TI0JIB30BAHUS,
a TaKXkKe O COXPaHEHNMM B JAIbHEHIIEM BBICOKOTO CIpoca Ha >Kiibe B MockBe 1 MOCKOBCKOM
obnacru. [Ipu 5TOM Hy)KHO yUUTHIBATh, YTO POCT HACEJICHHUS MOBBIILIAET HAIPY3KY Ha COLMATBHYIO
U TPAHCIIOPTHYIO HMH(pPACTpyKTypy, a TarkKe KOMMyHalbHble ceTd. [lo 910l mpuumHe
neMorpauieckoe paclIMpeHHe HYXKHO OJHOBPEMEHHO paccMaTpuBaTh U Kak (pakTop
TIOBBIIIEHHS CIIpOca Ha TOBApbl M YCIYTH, ¥ KaK MCTOYHMK BO3MOXKHBIX MH(PACTPyKTypHBIX
OrpaHUYeHNi B Oy TyIeMm.

Io mocnemmnum moctymHbM JaHHBIM, 3a 2024 1. BanoBas J00aBJICHHAs CTOMMOCTH
00pabaThIBAIOIINX MPOU3BOACTB B MoCKOBCKo obactu tocturiia 2 356,0 miipa. pyo., To ecTh B
TEKYILIMX IIeHaX pocT cocTaBui 25,4 % 1o cpaBHeHuto ¢ nokaszaremsimu 2023 roga. MHpekc

99



¢usmnaeckoro oobvema cocraBui 109,9 %, To ecTh peasbHBII (OUHMILECHHBINA OT HHIISIMK) POCT
00padaThIBaIOIIEro CeKTopa 3KOHOMHKH coctaBuil nout 10 % 3a rox. B crpykrype BPII ero
nomst Bospocna ¢ 20,2 % B 2023 1. o 21,6 % B 2024 r. B pesymnbrare gero oOpadaTsIBaromnme
MPOU3BOJICTBA CTAIN KPYIHEHIIIMM CEKTOPOM SKOHOMHKH PErOHa, ONEPEIMB TOPrOBIII0, KOTOPAst
JECATHICTUSMH 3aHMMajia TiepBble Mecra. YTo Kacaercs BKJIaja OT/IEIbHBIX —BHJIOB
skoHOMHUUecKo# aesrenbHocTr (BD/T) B pupoct BPII, To Ha 0OpabarsiBaroiiye mpon3BOICTBA U
TOPTOBIIO TPUIIIOCH OOJIee YeM JIBE TPETH PErHOHATIBHOrO BATIOBOTO npoaykrta B 2024 rofy, yem
00yCIaBIIMBACTCS PACIIMPEHNE MPOU3BOZICTBA M POCT TOProBOW AeATeIbHOCTH. JlaHHBIA (akT
TIOJTBEPKAET TO, YTO MPOU3BOJACTBEHHO - COBITOBOM KOMIUIEKC MIPAaeT BaKHEHIIYIO pOJb B
IKOHOMUKE 00nacti. KpoMe Toro, ouryTHMbIA poCT B TOCIEAHKME IOkl HaOMOmaeTcs: B cdepe
MHGOPMALMM U CBSA3M, CTPOUTENIBCTBE, a TAaKKe aAJMUHUCTPATUBHON [ESTENBHOCTH U
COMYTCTBYFOLIHX yCiTyrax [3].

Tax B 2024 r. POU3BOJICTBEHHO - COBITOBOM KOMILIEKC ellle OoJiee CTall KPYITHEUIINM C J0J1ei
cBoeit npozxykuuu B obmem oobeme BPIT - 21 %.. Ha Bropoe MecTo BBILIO MPOU3BOACTBO
TOTOBBIX METAIUTMYECKHX U3/ICIHHA, 10151 KOTOporo Beipocia ¢ 11,3 mo 16,8 %, a Bkian B 00mmii
HOMHHAJIbHBIA npupocT otpaciu 3a 2020 - 2024 rr. cocraBun 21,9 %, o0orHas 1o sromy
TOKa3aTeo Jike cdepy MUILIEBOro Mpon3BozcTBa, odecneunsiero 20,3 % npupocra. B urore
JIBa 9TUX HampasieHus: obecnieusm Gonee 42 % mpupocra obpadarsiBaroreid oTpacii. Takast
KOHLIEHTPALMS 3THX BHJOB SKOHOMHYECKOH JEATEBHOCTH MOXKET CTaTh SAPOM JUIi POCTa
MIPOMBIIIICHHON JBepcurKalyi B pernone. OnHaKo faHHbIA (HakT TpeOyeT A0MOIHUTEIEHOTO
AQHAIM3a YCTOMUMBOCTU CIIPOCA HA TEXHOJIOTHYECKH CIIOKHYIO MPOIYKIHIO OT KPYMHBIX
3aKa34MKOB, 0COOCHHO IOCYIAPCTBEHHBIX [ 1].

B 2020 - 2024 rr. SKOHOMHKa pErvoHa pPa3BUBAIACH JOCTATOYHO OBICTPHIMU TEMITAMH
HECMOTPsI Ha LIeJIbIN Psi| TPYIHOCTEH M CAHKIIMOHHBIX OrpaHnyeHuid. Bo MHOroM Takoii poct Obu1
00yCIIOBIIEH pa3BUTHEM 00padaThIBaIOLICH ITPOMBIILIEHHOCTH MOCKOBCKOI 00/1acTH, CTaBIIeH
JIOKOMOTHBOM SKOHOMHUKHM pernoHa.. BHyTpu nanHO# oTpacim Goree Bcero Bbuiensiercs cepa
«TOTOBBIX METAUTMUECKUX M3IeNui», Bbipocmas ¢ 320,8 mipa. pyo. B 2020 r. no 988.4 mupn.
py0. B 2024 1. [4]. B To)ke Bpemst MuI1IeBast MPOMBIIIIEHHOCTh 32 TOT JKe IePHOJT BbIpocia ¢ 616,7
mipa pyo. 1o 1,24 TpiH. py6., 4TO MO3BONIJIO MHUILEBOM MPOMBIILICHHOCTH COXPAHUTh CTaTyC
KPYIHEHILEro OTACIBHOIO BHA HSKOHOMHMYECKOW JeATebHOCTH B peruoHe. Ilpu stom
KOA((PULMEHT JIOKAIM3ALMHY, HaXouTes Ha ypoBHe 1,58 - 1,71 3a nepuon 2020 - 2024 rr., 4o
JIEMOHCTPHPYET YCTOWUMBYIO criermanm3ariio MockoBckoi obmacta [5]. OmHako TaHHBIA pocT
BO MHOTOM O0YCJIOBJICH TOCY IPCTBEHHBIM 3aKa30M B CBSI3H C YeM, IPOTHO3UPOBATh JalIbHEHIIIee
pa3BUTUE THUIIEBOTO MPOU3BOACTBA CIOXKHO, TAK KaK OOJBIIMHCTBO PETHOHOB CTAIN 3aHMMAThCA
TiepepabOoTKOI CBOEH CeTbCKOX03AHCTBEHHOM TPOLYKIMI 1 00ECTIeUHBATD MPOTyKTaMH IUTAHUs
HE TOJIBKO CBOM PErMOH HO M OCYIIECTBIISITH TOPIOBIIIO C IPYTMMH CYOBEKTaMU CTPaHb!I [2].

Takum 00pa3oM, pa3BuBasi TakKe OTPACIM KaK IHILEBas, a TAKKEe MH()OPMALIMOHHBIC CBSI3H,
CTPOHUTENIBCTBO M TOTOBBIC METAILUTNYECKHE H3/1eius, MOCKOBCKasi 00J1aCTh BBIXOUT B JIUJIEPHI T10
Pa3BUTHIO HE TOJBKO IHMINEBOTO IPOM3BOACTBA, HO W JIPYTMX BHJIOB HSKOHOMUYECKOH
JISSITENTBHOCTH TI0 COITYTCTBYIOIIUM YCITyraM, TIPOBOJIS IUBEPCH(UKALIMIO KaK TIPOM3BO/ICTBA, TaK
W W3rOTABIMBAEMON HPOMYKIHMH, CTaB OOpA3LOM IO YCTOWYMBOMY Pa3BUTHIO 3KOHOMHKH B
00M1aCTH /IS PETHOHOB CTPAHBI.

CrHcoK HCN0JIb30BAHHOM JIUTEpaTyphl
1. Jomopanos, I'. C. CoBpeMeHHOE COCTOSIHME MHHOBAllMOHHOTO KJiMMaTta B I. MockBe U
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ONPEAEJEHHME MPUYUH YBBITKOB B IEATEJIBHOCTU ®YHKIIMOHAJIOB
JIOTUCTUYECKOM CUCTEMbI

Aunomayun: B cmamve paccmampusaomcss NpuduHbl - 8O3HUKHOGEHUs!  YOLIMKOS 6
OesmenbHocmu yHKYUoHaN08 nocucmuyeckou cucmemvl Ha npumepe OO0 «CesepHbie eempbly.
Toxazarno, ymo 3¢hghekmugHocms pabomvl NPeONPUAMUSL 60 MHOOM 3AGUCUN 0Nl YEMKO20
pacnpedenenus  0053aHHOCMEL  MedHCOY NOOPA30SNeHUAMU U CODTIOOCHUS]  OONHCHOCTHBIX
uncmpykyuil.  Coenan 661600 0  HEOOXOOUMOCHIU  COBEPUIEHCMBOBAHUS  OPLAHUSAYUOHHOLL
CIDYKMypbl, KOHMPONA  UCHOTHEHUs. OOS3AHHOCMEN U NOGbIUEHUS  OMBEMCNGEHHOCHU
NepPCoHANa 8 Yesx MUHUMUZAYUL YObIINKOB.

Kmiouesvle  cnosa:  aomunucmpuposanue, — JI02UCMUYECKAs — CUCMeMd, — YnpagieHue
RPeOnpusimueMm, OONHCHOCHIHAS UHCIMPYKYUSL, OPCAHUSAYUOHHASL CIPYKIYPA
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Opranuzaiyst paboThl JIOTHCTUKK Ha NPEMIPHUSATHH CTPOMTCS HEe cama mo cebe, a uepes
OIIpeIETIEHHYIO CUCTEMY YIIPABJICHHS, B KOTOPOH KaX0€ 3BCHO BBIMOJIHAET CBOK POJib. Takas
CUCTEMa BKIIFOYACT TIOAPA3JICIICHUAA, pa6oqne MECTa M YCTAHOBJICHHBIC MCKIY HHUMH CBSA3H,
ofecrieunBarole BHIIOIHEHHE JIOTUCTHYECKHX 3a71a4. IIpu (hOpMHUpPOBAaHMM 3TOH CTPYKTYpBI
PYKOBOJZICTBO KOMITAHHMH OTIPEZIEISIeT, Kak OyayT pacrpeseNieHbl 00S3aHHOCTH, Kakne (YHKIUH
3aKpeIISITCs. 32 OTIENBHBIMU OT/ENAMM, KaKoro pasmepa OyIyT HOApasiesieHHs U KoMy OyayT
Tiepe/IaHbl TOJTHOMOUMST JUTS TIPUHSITHS PEIEHHA.

B ocHOBE JIOTHCTHYECKOr0 yIpaBieH ], KaK MPaBIIIo, HAXOIUTCS (yHKIOHAIBHBIA TPHHIIHIL:
MMEHHO OH 3a/1aéT JIOTUKY TTOCTPOCHHMS BCel CUCTEMBL. BHYTpH CITy OBl JIOTUCTHKH BBIICTISFOTCS
HampaB/ieHus. paboThl B 3aBUCUMOCTH OT CTPAaTerHyl IPEMNPHATHA, a 33 KaKIbIM W3 HHX
3aKpEIULIIOTCS KOHKPETHBIE Onepalyy M 3ajadd. IIpy 3ToM 4KCIIEHHOCTh NEpCOoHalla, COCTaB
LITaTa ¥ ypoBEHb OTBETCTBEHHOCTH 3aBHCAT OT MaciuTaba Ou3Heca, HOMEHKIIATYPbI TIPOIYKLIMH H
0COOCHHOCTEH JeATEIIbHOCTH KOMITAHUH.

Ha npakrtuke npemnpusatis UCHONB3YHOT Pa3HbIC MOJEIM OPraHU3ALMOHHOIO IIOCTPOCHUS,
OJIHAKO YAIIe BCETO BCTPEUAIOTCS JIMHEUHO - (DYHKIIHOHAIBHBIC U JUBU3UOHAIIBHBIC CTPYKTYPBIL.
Ecnu opranmsanys KpynHast M yIpaBIIsiTh €l0 CTAHOBUTCS CIIO)KHEE, K HUM J100aBisitoT Ooree
THOKWE pEeIIeHNs] — MaTpHYHbBIE, CETEBBIE, MPOIECCHBIE CTPYKTYPHI I MOJIETM Ha OCHOBE
OM3HEC - €IMHMIL.

TloMuMO JIOTHCTHKH, B KOMIIAQHHMSX OOBIYHO OTIENBHO BBIIEISIOTCS IPOW3BOJICTBEHHAS,
MapKeTHHIroBasi, (pUHAHCOBast U KaspoBasi cepbl. [IpON3BOICTBEHHAS YaCTh OTBEYACT 32 BBITYCK

TPOAYKIMM M BHEAPEHHE HOBBIX TEXHOJIOTHM, MapKeTHHIOBasi — 3a M3y4eHHE pBIHKa,
MPOJIBIDKEHHUE TOBAPOB M OPraHM3alMI0 CHAO)KeHWs, (PMHAHCOBAs — 3a KOHTPOJIb M AHAIN3
JICHeXKHBIX PECYpCcOB, a KaapoBas — 3a I0A0Op COTPYIHMKOB, MX paclpeseeHue I1o

JODKHOCTSIM M BelieHME  JoKyMmeHTalmu. OCTajbHble — HANpaBICHHWS  OTHOCATCS K
BCIIOMOTATEIIbHBIM U OIPEIETIAIOTCS CIIEM(HKOM CaMoro IpepHsITHsL.

Jlannoe uccnenosanue nposeneHo Ha npumepe OOO «CeBepHble BETPbD» - O(PUIIMATBHBIN
Juctpubstotop Kommanuu «Mumapko» B T. MpkyTcke. OpraHu3aiysi 3aHUMAeTcst JOCTaBKOM
3aMOPOKEHHOH NPOJYKIMM (MOPOXXEHOIO U JIECEPTOB), YCTAHOBKOH XOJOAWIBHOTO U
MOPO3IIFHOTO  000pYZIOBaHMS, OpeHIMPOBAaHWEM W OOCIY)KHBaHMEM COOCTBEHHOTO TIapKa
TOJBIYKHOT'O COCTaBa.

OpraHu3alyoHHast CTPYKTypa paccMaTpHBAEMOro MPETPHATHS IPECTABICHA Ha PUCYHKE 1.

Pucynok 1 — Opranmsarmonnas ctpykrypa OOO «CeBepHbIe BETPED
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Tlpu HecoOmroneHNN pPaOOTHUKAMH JIOJDKHOCTHBIX HMHCTPYKLHMIT HA TIPSANPUSTAA MOTYT
BO3HHKATh PA3IMYHbIC NOTEPH M YOBITKH, CBSI3AHHBIE KaK C HEI(Q(HEKTHBHBIM HCIIOJIB30BAHUEM
pabouero BpeMeHH, Tak W C HapyIIEHHEM yCTAHOBJIEHHOTO IOpsIKa BhIIOIHEHHS pabor. Ecmm
COTPY/IHHK OTKJIOHSICTCSI OT 3aKPEIUICHHBIX 00S3aHHOCTEH, JI0IyCKaeT OIMOKH IPH OQOPMIICHUH
JIOKyMEHTOB, HECBOEBPEMEHHO BBITIOHACT 3aaHHS WM OTBJIEKACTCS HA IOCTOPOHHUE JIeNa, 3TO
TIPUBOJIT K 3aMEUICHHIO ITPOM3BOJCTBEHHBIX M JIOTMCTHYECKHX TIpoIieccoB. B pesymbrare
CHIDKaeTCsl 001asi NPOU3BOJUTEIBHOCTD TPY/IA, YBEIMYUBACTCS PUCK MPOCTOEB, HAPYILIAFOTCS
CPOKH MCIIOJHEHHS! OIIepaliii 1 BO3pacTaeT Harpy3Kka Ha JAPYruX pabOTHHUKOB.

Kpome TOro, HecoONOJCHHE JOJDKHOCTHBIX HHCTPYKIMH MOXKET CTaTh NPHYMHON
JIOTIOJIHUTEIIbHBIX (PMHAHCOBBIX 3aTpar Uil opraHu3anii. OHK BHIPKAIOTCS B HEOOXOAMMOCTH
HCIIPABIIECHHsI OIIMOOK, TIOBTOPHOTO BBITOIHEHUsT padOT, YCTpaHEHHsI TIOCIEACTBUN HAPYIIICHUN 1
KOMITEHCAIIH TIOTEePh, BO3HUKIINX U3 - 32 COOEB B Tpoliecce AesTebHOCTH. OCOOSHHO 3TO BaXKHO
B JIOTHCTHKE, T7€ J000e OTKIOHEHHE OT YCTAHOBJIEGHHOTO TMOpsKa MOXKET ITOBIHSTH Ha
JIBIDKEHHE TPAHCIIOPTA, CPOKH JIOCTABKH I'PY30B U KAUeCTBO OOCITY KHBAHMUS KIIIEHTOB.

B rtabmme | npoaHaIM3MpOBAIM BO3MOXKHBIE BO3HHMKAIOIME YOBITKM KOMIIAHHM B
3aBUCUMOCTH OT JIOJDKHOCTHBIX MHCTPYKIUI COTPYAHUKOB.

[MEPCOHAJT [MPUYMHBI YBBITKOB
Byxranrepcknii otnen
1. ®UHAHCOBBII TUPEKTOP - HecBoeBpemeHHoe oopMiIeHHE IOPHANYECKUX
2. Byxranrep Oywmar;

- OTCYTCTBUE KOHTPOJIS 32 OCYILECTBICHUEM
CTpPaxOBaHHs TPY30B / OTBETCTBEHHOCTH;

- pa3mianeHne KoHpUIeHIMAIbHON HH(pOpMALY;

- 3aKJTIOYEHHUE JIBOHHBIX JIOTOBOPOB;

- 3aKJTIOYEHHUE C/ICNIOK Ha 3aBEI0MO HEBBITO/IHBIX JUIS
KOMITaHHH YCIIOBHSIX

Orzien 1o pabote ¢ KIMEeHTaMH

1. HayanpHuk otaena - HENPaBUJIbHOE ONpE/IeNICHHE 1IEICBON ayAUTOPUH 1
2. MeHepKep 10 MpoJIaskam LICHOBOH TOJIUTUKY;
3. Mapkerosnor - OTCYTCTBHE CHCTEMBI JIOSUTHHOCTH;

- HEKOPPEKTHOE OOpAIIeHUE C KITMEHTaMH;

- HEJIOCTATOYHOE BHUMAHHUE K PACILIPEHHUIO
KJIMEHTCKOMN 0a3bl;

- Hed((HEKTHBHOE HCIIONH30BAHKE PEKIIAMHBIX
OFOJIKETOB;
Jlorucruueckuii oTnen

1. HagasnbHuk otzena - HEKOPPEKTHBIH MOJ00p MOJBIKHOTO COCTABA,
2. Jlucnieruep - HeNpaBUJIbHOE O(hOPMIIEHHE ITyTEBOI

3. Bogurens JIOKYMEHTAIIUH;

- HapyIIEHHE HOPM JIBIDKEHHS M OT/IbIXa BOIUTENS B
IIyTH,

- Hapy1IeHre ckopocTHoro pexuma u [1J1/1;

- OTCYTCTBHE IPAMOTHOTO OCYILECTBIICHHS
PYKOBOJICTBA MaTepHAIbHBIMU 3aI1acaMH;

103



Cxan

1. HauaneHuk ckiana - HapyIIEHUSI B BEJICHUH yIeTa CKIIAICKHX ONEePaLIHii;
2. ToBaposen - OTCYTCTBUE COPTUPOBKH TOBApOB;
3. I'py3unk - TIOpYa TPy3a MPH MPOBEICHHH TTOTPy309HO -
pas3rpy30uHbIX OIepaliuii;
- He COOJTIO/ICHHE PeXKUMOB XPaHEHNST;
- HE COOITIO/ICHNE TEXHUKH OE30TTaCHOCTH

Ilo pesynbTataM WCCIENOBAHMS YCTAHOBICHO, YTO KIIFOYEBbIE MPHYMHBI YOBITKOB B
JIOTUCTUYECKOM CHCTEME CBS3aHBI C OTKJIOHEHUSMH OT JOJDKHOCTHBIX MHCTPYKUHMH U cra0bIM
KOHTPOJIEM 32 UCTIOIHEHHEM 00s13aHHOCTeH coTpytHIKamMy. HanOosbIme pucky XapakTepHsl UL
Oyxrairepus, oTIena 1mo padoTe ¢ KIMCHTAMH, JIOTUCTHYECKOrO MOJPA3IeNCHUs U CKiiana —
HUMEHHO 371eCh OMIMOKM 4Yalle BCEro BeIyT K CpPbIBY CPOKOB, YBEJIMYECHHIO H3/IEPKEK U
YXYAIICHUIO KadecTBa OOCIyXHBaHMS. B CBS3M € 3TMM JUIsl CHIDKGHHS IIOTEpb TpeOyercs
YKPECIUICHHUE opra}m3auy10HH0171 JUCHUIUINHBI, YCWJICHHUC KOHTPOJIA 34  BBIIIOJHCHUCM
00513aHHOCTEH 1 CUCTEMATHYECKOE COBEPILICHCTBOBAHKE ITO/IX0JI0B K YIPABJICHHIO IIEPCOHATIOM.

Cnmcok MCnoJIb3yeMoi JIMTepaTypbl
1. ®@arxyrmmaoB P. A. VmpaBieHne KOHKYpPEHTOCHOCOOHOCTHIO OpraHu3aliu. — M.:
Dkemo, 2020.
2. Kosanes B. B. ®unancosblii ananmm3: yaeOuuk. — M.: [Ipocnekr, 2021.
3. Jlorucruka: Teopus u npaktuka / mox pea. B. . Cepreesa. — M.: FOpaiir, 2022.
4.  Vganos /I. A. Yupapienue nersivu moctaBok. — CI16.: [Turep, 2021.
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JIMHI'BOKYJIbTYPHAS CIIEHTU®UKA KOHIIEIITA «TOCKA»
M EI'O SKBUBAJIEHTOB B AHIJIMIACKOM SI3bIKE

AHHOTAIUS

B crarbe paccmarpuBaercsl JMHTBOKYJIBTYypHAs CHElM(HKA KIIFOUEBOTO KOHIIENTA PYCCKON
S3BIKOBOM  KapTUHBI MHpa — «TOCKa». Ha OCHOBE MHapauiellbHOrO PYCCKO - aHIVIMHCKOrO
noJKopiyca HarmoHansHOro KOpITyca pycCKOro si3bIKa M JISKCHKOIPaH4YecKnX HMCTOYHHKOB
AHAMZUPYIOTCS AHTIMICKUE TIEPEBO/IHBIC SKBUBAICHTHI JIEKCEMbL. MHOroo0pasue COOTBETCTBUIA
(CBBIIIIE TICCTUICCATH CIMHMII) CBUJIETENILCTBYET O BBICOKOW CTETIEHU HI/IHFBOCHCLII/IQ)I/I‘{HOCTI/I
KOHIIENTa, HE HWMEIOLICr0 TOYHOrO aHajiora. Jlemaercs BBIBOJ, 4YTO JIMIIL COBOKYITHOCTb
AHTIMACKUX SKBHBAJIICHTOB CIIOCOOHA Mepe/iaTh BCE CEMaHTUUECKOE OOraTcTBO KOHIICTITA.

KimoueBble ci10Ba

JIMHTBOKYIIBTYpa, KOHLICHT, TOCKA, JIMHIBOCTICII(PUYHAS JICKCHKA, IEPEBOIHBIC SKBUBAJICHTBL.
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Annotation

The article examines the linguistic and cultural specifics of the key concept of the Russian
linguistic worldview — "longing". Russian Russian - English translational equivalents of the lexeme
are analyzed on the basis of the parallel Russian - English subcorpus of the National Corpus of the
Russian Language and lexicographic sources. The variety of correspondences (over sixty units)
indicates a high degree of linguistic specificity of the concept, which has no exact analogue. It is
concluded that only a set of English equivalents is able to convey the entire semantic richness of the
concept.

Keywords

Linguoculture, concept, longing, language - specific vocabulary, translation equivalents.

[Ipobnema COOTHOIIEHHS $I3bIKa M KYyJIBTYpbl HEM3MEHHO HAXOMWTCS B IICHTPE BHUMAHM
COBpeMEHHOM  JIMHrBUCTHKK.  OcoObIi ~ MHTEpEC  MpEACTABIAIOT  TaK  HA3bIBAGMbIC
JIMHTBOCTIEM()MYHbIE SIMHHUIBI — CIIOBA M BBIPAKEHHSI, KOTOPbIe (PMKCHPYIOT YHUKAIBHbIE JUTS
TOW WJIM MHOM KyJIBTYpbl KOHLIENTHI M HE MMEIOT HPSAMBIX COOTBETCTBHIl B JPYIUX S3bIKaX.
TepMuH «MHIBOCTICIM(UYHAS JIEKCHKa» BOCXOIUT K paboTaM AHHBI BeXOHIIKOH, KoTOpas
yaensna OONbIIOE BHMMAHHE BOIPOCAM CBSI3M SI3bIKA M KyJIBTYpbl, @ TakKe OINUCAHUIO
STHOCHEIM(UYHBIX KOHLIENTOB [2].

B pycckoil JIMHTBOKY/IBTYpE K YHMCITy TaKUX KOHLENTOB, C TOUKU 3peHHs A. BexOuixoii,
OTHOCHTCS «TOCKa» [2]. JlaHHBII KOHIIETIT HEOTHOKPATHO MPHBIICKA]T BHUIMAHHUE HCCIICI0BATENICH,
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TOCKOJIBKY OH OTpakaeT CHelM(pUKYy MEHTAIMTeTa pycckoro Hapoaa [8], oOo3Hauas ocoboe
JIYILIEBHOE COCTOSIHHE, CBOHCTBEHHOE PYCCKOMY UEJIOBEKY.

B pamkax JMHrBOKYIBTYpOJIOTMYECKOTO IMOAXO/A KOHILENT IOHMMAETCS KaK MEHTaJbHast
©IMHHIIA, UMEIOIIAs S3bIKOBOE BBIPAXKEHHE M KYJIBTYPHO OOYCIIOBIEHHOE COJEpKaHHe. AHAIN3
KOHIIENITAa TIPEATIoNiaraeT HCCIEAOBAHWE €ro CEMAHTHYEeCKOW CTPYKTYphl, IIEHHOCTHOM
COCTaBILSIIOLICH M OOpa3HOro KOMIIOHEHTa. IIpu CONOCTABHUTENBPHOM H3Yy4EHMHM KOHLICNTOB B
pasHBIX sA3bIKaX 0CO0OE 3HAYCHHWE IPUOOPETAeT BBIABJICHHE HAIMOHAIBHO - KYJBTYPHOH
CrieI(UKY, KOTOpasi TIPOSIBISIETCS B OTCYTCTBHM TOYHBIX OJKBHBAJICHTOB M B PA3IHUMAX
CEMaHTHUYECKHUX 00BEMOB COOTBETCTBYIOIIUX JICKCEM [5].

OTUMOJIOTHSL  CJIOBA  «TOCKa» BOCXOAMT K JPEBHEPYCCKOMY ThCKA, O3HA4aBIIEMY
«CTECHEHHOCTB, TOpE, Nevalib, OECIIOKOMCTBO». B COBpEMEHHOM PYCCKOM SI3BIKE CeMaHTHYECKUH
00BEM JTAHHO# JIEKCEMbI YPE3BbIYANHO [IIUPOK.

Haubonee To4HBIM, 10 MHEHHIO psiia MCCIIe/ioBaTeliel, SBIseTcs Cieytouee pa3BEpHyToe
onpezernenue: «Tocka — 3To TO, YTO UCHBITHIBACT YETOBEK, KOTOPBIH Yero - TO XO4YeT, HO He 3HaeT
TOYHO, Yer0 UMEHHO, 1 3HAET TOJILKO, YTO 3TO HEOCTHIKUMOY [2, ¢.35].

B.B. HaGokoB [aér OHO M3 CaMbIX W3BECTHBIX OINMCAHHI TOCKHM, OTMEYasi, YTO HHU OJIHO
QHTIMHCKOE CYIIECTBUTEIBHOE HE B COCTOSHMM MEpelaTh BCEX OTTEHKOB CMBICTA PYCCKOTO
KoH1enTa. «Ha caMoM riry0OKOM M MyYHTEIBHOM YPOBHE 3TO YyBCTBO CHIIBHEHILIETO JIyIIIEBHOTO
CTpaiaHusl, 4acTo He UMEroIIee O0BCHUMOM NPUUMHBL. B MeHee TsIKeINbIX BapuaHTaX OHO MOXKET
OBbITh HOIOIICH JyIIEBHOM OOJbIO, OONIE3HEHHBIM TOMIICHHEM, CMYTHBIM OECIIOKOWCTBOM,
Tep3aHHeM yMa, HesicHoM Tsroi» [7, c. 170]. Ha Oonee MOBepXHOCTHOM YpPOBHE TOCKa
TIPEeBPAIIAETCS B YHBIHUE U CKYKY [5].

Takum 00pa3oM, CEMaHTHYECKOE TI0JIe KOHIETITAa «TOCKa» OXBATHIBACT IIMPOKUH CHEKTD
SMOLIMOHAIIBHBIX COCTOSIHUM: OT IJTyOOKOTO JIYLIEBHOIO CTPaZaHHsi M MYKH 10 CMYTHOTO
OecriokolicTBa, TOMJICHHS, TPYCTH W CKyKH [3]. BakHOH XapakTepuCTHUKOW TOCKH sIBIISETCS e
CBSI3b C HEOIPEIETIEHHOCTBIO JKEJIAHHS 1 OCO3HAHHEM HEOCTIDKUMOCTH YKEJIaeMOT 0.

AHaIM3 MapauieNbHOTO PYCCKO - aHIVIMHCKOro Mojkopryca HanmoHanbHOro Kkopiyca
PYCCKOTO SI3bIKa BBISIBIUT INECTHAECAT PAa3TMYHBIX AHIJIMICKUX MEPEBOAHBIX AKBHBAICHTOB
JIEKCEMBI «TOCKa» [5]. DTOT (hakT CBUIETEIBCTBYET O BBICOKOW CTENEHH JIMHIBOCTICLI(UYHOCTH 1
STHOMAPKUPOBAHHOCTH JAHHOM €IUHULIBI [6].

Cpenn HamOonee 4YaCTOTHBIX AHIVIMIICKUX COOTBETCTBMH BBIIEIAIOTCS: anguish, misery,
yearning, longing, melancholy, grief, depression, sorrow, sadness, despair, boredom, nostalgia,
agony, wretchedness, gloom [5].

PaccmoTprM ceMaHTHKY HEKOTOPBIX M3 HHAX 00J1ee oIpo0Ho.

Anguish onpenensiercst kak kpaiiHee U 00BIMHO MPOIOIDKUTENBHOE CTPAIAHNE; HHTEHCUBHOE
(hu3MYecKoe MM YMCTBEHHOE CTPaJIaHue.

Gloom — «Mpak, yHbIHNIE, TIOJABICHHOCTY. [lepenaér TocKy Kak COCTOsTHIE OE3HAIEKHOCTH 1
ouHouecTsa [5, c. 41].

Yearning u longing nepenatror TOMJIEHHE U CHWJIBHOE JKEJIaHUE, AKLIEHTUPYS acleKT TOCKH,
CBSI3aHHBIN C HEYIOBJICTBOPEHHBIM CTPEMIICHHEM U HOCTAIBIHEH [6].

Melancholy — MmenaHxonus, yHbIHHE 4YacTO paccMaTpUBaeTCs KaK OJWH W3 OCHOBHBIX
SKBHBAJICHTOB TOCKU. OJIHAKO, KAK OTMEUAIOT HMCCIIEIOBATENIH, CEMAHTHIECKOE TI0JE PYCCKOTro
croBa '"TOCKa' OXBATHIBACT INMPOKUN CHEKTP MEPEKUBAHMM, BKIIIOYAS HOCTAIBIHIO, TTyOOKYIO
nevanb ¥ 4yBCTBO yTpaThl. B TO ke Bpemsl aHrimiickuii skBuBaieHT “‘melancholy” obmamaer
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Oonee y3KMM 3HAYCHHEM, TSTOTCIOIMM K COCTOSIHMSIM YHBIHMSL U MEJAHXOJIMYECKOH
OTCTPaHEHHOCTH.

Misery — 03Ha4aeT COCTOSIHIE KpAaHHEro HeCYacThsl WM CTpagaHust. YacTo MCIomb3yeTcst s
niepe/iadi TOCKH KaK COCTOSIHUS O€3bICXOIHOCTH U TSDKENbIX KU3HEHHBIX 00CTOSTENBCTB [S].

Nostalgia ncnionb3yercst 1151 iepeiadu TOCKU I0 POANHE WM YTPaueHHOMY IporioMy [5].

Wretchedness — nexcema JIe/1aeT akleHT Ha CBsSI3b MEXTY COCTOSIHUEM TOCKM M HETaTHBHBIM
COLIMAJILHBIM HIIH OBITOBBIM KOHTEKCTOM [5].

MHoroo0pasue aHIIMHCKMX SKBUBAICHTOB TOCKM OTpakaeT HE CTOJIBKO OOrarcTBo
QHIJIMICKOTO SI3bIKA, CKOJIBKO OTCYTCTBHE B HEM €MHOMN JIGKCEMBI, KOTOpasi TIOKphIBaa ObI BCE
CEMaHTHYECKOE T0JIe PYCCKOTO KOHIIETITA.

Kax cnpaBemmBo ormewaer A.Jl. IlImenés, «dem Oomee pa3HOOOPA3HBI IIEPEBOIIBI
JIEKCHYECKON E[MHUIIBI B PEAIbHO CYLIECTBYIOIMX IEPEBOJHBIX TEKCTaX, TEM BbIIE €&
muarBocniermduyHocTey  [8, c. 661]. «IlepeBomumMK BCSAKWI pa3  BBIHYKICH BHIOMPATH
COOTBETCTBHE, KOTOPOE, IO €ro0 MHEHHUIO, SIPYE BCErO BBIPAXKACT CMBICIIOBBIC KOMIIOHCHTHI,
HanOoJIee CYIECTBEHHbIC B JAHHOM KOHTEKCTe [8, ¢. 349].

HUccnenoBanne mepeBonoB pacckaza A.Il. UexoBa «Tocka» Ha aHTIMIACKHI SI3BIK HATIISTHO
JIEMOHCTPUpYET 3Ty mpobieMy. B HCXOIHOM TekcTe KOHIENT «TOCKW» —PacKphIBACTCS
TIOCPEZICTBOM CJIOJKHOM CHCTEMBbI 00pa30oB: MOTHBA OIMHOYECTBA, W30JIALMY, Tpaypa IO ChIHY, a
TaKke Yepe3 3UMHUH Teri3axk u Meradopsl. B wHTepnperammm K. [apHeTT naHHBIA KOHIIETTT
nokasaH uepes Jiekcemy misery [1]. B nepeBoge A. SIpPMOIMHCKOTO KOHIIENT PACIIPEICIISCTCS
mexy heartache, sorrow u grief, uro nenaer ero 6osee ceMaHTHYECKH PaCICHEHHBIM [4].

Takum 00pa3oM, MepeBOJ KyJIBTYpPHO - CICHM(UYECKOTO KOHIIENTa IMPEICTaBIseT COOO0M
TIporIecc MEXXKYJIBTYPHOH HHTEPIPETALH, B X0Ie KOTOPOTO HEM30EKHO TPOHUCXOIST CMBICIIOBBIE
TpaHchOopMaIHn.

TIpoBenénublii aHaIM3 MO3BOJIAET CHENaTh CIELYIOIIe BbIBO/IbL. KOHIENT «TocKa» sSBisgercs
OJIHUM M3 KJTFOYEBBIX KOHLIENTOB PYCCKOH JIMHIBOKYJIBTYPbI, OTPKAIOIIMM CIELU(HUKY PYCCKOH
MeHTaIbHOCTH. Ero cemanTnueckasi CTpyKTypa Xapakrepusyercs: JUdpy3HOCTbI0, HEUETKOCTBIO
TPaHMI] ¥ IIMPOKHAM CIIEKTPOM 3HAYEHHH — OT IIyOOKOrO JyIIEBHOTO CTPAJIaHUsI IO CMYTHOTO
0ECIIOKOICTBA M CKYKH.

TlpobnemMa TmepeBozia  KOHIENTA «TOCKa» HA  AHDIMICKUHA  SI3BIK  JIEMOHCTPHpYET
(yHIaMEHTATIPHOE PA3INYME MEXKIYy PYCCKOW M aHIIOSA3BIYHOW KOHIerTochepamu. Pycckuii
KOHLIENT «TOCKa» HE MMEET aHAJIOrOB B aHIVIOS3bIYHOM KoHLEenTochepe [4]. JIumb coBoKymHOCTh
AHIVIMACKUX 9SKBUBAJIEHTOB CIOCOOHA NPHONM3UTBCS K Mepepade Bcero oObEéMa 3HAYCHMH
JIAHHOTO KOHIICIITA, OJJHAKO B KAXJOM KOHKPETHOM KOHTEKCTE YacTh CMBICIIOBBIX OTTCHKOB
HEU30EKHO yTPAYUBACTCS.

JlaHHOE HCCleIoBaHKe TOATBEPIKAAET TE3UC O TOM, YTO SI3bIK HE TOJBKO OTPaXkKaer, HO U
(bopMHpYyeT HAUMOHATBHYIO KapTUHYy MHpa. Hammune B s3bIKe YHHUKQIBHBIX KOHLIEITOB, HE
HMEIOIIUX MPSIMBIX COOTBETCTBHI B IPYTHX SA3bIKAX, CBUIETEIBCTBYET 00 0COOOM BOCIIPUSITHH U
OCMBICIICHUN JICHCTBUTENBHOCTH HOCHTEIISIMU JJaHHOTO si3blka. KonnenT «Tocka» sBisercs
SPKMM HPUMEPOM TAKOTO SIBJICHHS, OTpaKas MIyOUHHbIE OCOOCHHOCTH PYCCKOrO KYJIBTYpPHOTO
CO3HaHMS ¥ SMOLIOHATIHOTO OIIbITA.
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OTPAKEHHUE TPYJIOBOM TUKH B PYCCKHX
W AHTJIMACKHAX MTOCJOBUIIAX: JIMHTBOKYJILTYPHBIN AHAJIN3

AHHOTAIHA

Crarb$ TOCBSIIIIEHA COMIOCTABUTEIILHOMY QHAIM3Y PYCCKUX M aHIVIMACKHX MOCIOBHI] O TPY/IE.
Ha ocHoBe comocTaBHTENBHOIO HCCIIENOBAHHS JIBYX SI3bIKOB BBISBIISIOTCS YHHBEPCAIBHBIC H
HAalMOHAIBHO -  CIEIM(HYECKUe YepThl TPYJIOBOM OSTHKH, OTPAXKAIOIME OCOOCHHOCTH
MEHTQIUTETa PYCCKOTO M AHIVIMKMCKOTO HApOIOB. PaccMaTpuBalOTCS — aKCHOJIOTHYECKUEe
JIOMUHAHTBI, & TalOKe HCTOPUYECKHUE, TeorpadiecKiie 1 PeUrHo3Hbe (HaKTOPbI, BIUSIOIAE HA
BOCTIpHSTHE TPy/Ia. Jlenaercs BBIBOM, UTO B 00EHX KyJIBTypax TPyl — IEHHOCTh, HO €r0 XapaKTep
pa3MyaeTcst B CHITY COLMAIIBHO - ICTOPUYECKHX YCIIOBHH Pa3BUTHSI HAPOJIOB.
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The article is devoted to a comparative analysis of Russian and English proverbs about work.
Based on a comparative study of the two languages, universal and nationally specific features of
work ethics are identified, reflecting the peculiarities of the mentality of the Russian and English
peoples. Axiological dominants are considered, as well as historical, geographical and religious
factors influencing the perception of work. It is concluded that in both cultures, labor is a value, but
its nature differs due to the socio - historical conditions of the peoples' development.
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TlocoBuIb! ¥ MOrOBOPKH MPECTABISIOT COO0I HandoJIee SIPKOE M JIAKOHMYHOE BOILIOILECHHE
HapOJHOW MyZIpOCTH, AKKYMYJIMPYIOIIEE MHOIOBEKOBOH OIBIT, CHCTEMy LIEHHOCTCH WU
MHPOBO33PEHYECKUE YCTAHOBKH ITHOCA. SIBIAACH YCTOMUMBBIMH SI3BIKOBBIMM €JUHHIIAMH, OHH
(DMKCHPYIOT KyJIBTYPHO - 3HAUMMBIE CMBICIIBI M TPAHCIMPYIOT UX U3 TIOKOJICHHUS B HOKOJICHHE.
Kak ormeuaer JI.M. BocoBa, «IOCIOBHIBI M TIOTOBOPKM HauOOJee IMOJHO OTPAKAIOT BCE
00raTcTBO MCTOPHYECKOTO OIbITA HAPOJA, €ro YOSKICHHs, CBS3aHHBIC ¢ OBITOM U TPYIOBOM
JIESTENBHOCTBIO, KYJIBTYPHBIMU TpamuiusiMm» [1, ¢. 95]. B Hux 3aximodeHo Hacnenue MpeKoB.
Kpatkwuit cBoz paswI, r1e MOpaib BCTPEYAETCS CO 3IPABBIM CMBICTIOM

Oco60¢e MecTo B KyJIbTYPHOM JIOCTOSTHIH JFOOOTO SI3bIKA 3aHUMAIOT TIOCIIOBUIIBI O Tpyae. Tpyx
— 93T0 HE IPOCTO Croco0 3apaboTKa, a CTEpPXKEHb, HA KOTOPOM JIEPKHTCS 4eIOBEYECKOE
obmectBo. M3ywas pycckue M aHIVIMHCKME IIOCIOBHIBI O TpyJe, He MPOCTO OOOramaercs
CIIOBAapHBI 3arac, HO M OTKPBIBACTCSA JOCTYyIl K MOHHUMAHWIO «IyIIN» JBYX HAapOJIOB,
O0HapyuBas KaK HEO)KHJAHHBIE TOYKH COMNPUKOCHOBEHHUS, TAK M TIIyOOKHE pasinuMs B HX
mupoBocnpusitTii.  Kak  cnpasemmBo  nomuépkuBaer  JLM.  BocoBa, «comocrasieHne
HAIMOHAITBHBIX TIOCIIOBUYHBIX (DOHIOB TO3BOJLIET MOHATH 00pa3 MbICiell O0EMX HAIUH, HX
MEHTAJIBHOCTb, OCO3HATh OOIIHOCTH MOPAIBHBIX IPUHLMIIOB, IPHOPUTETOB W CTPEMJICHHID)
[1,c.95].

JIMHrBOKYJIBTYpOIOrHYECKU NOAXOM, K M3YYEHUIO IOCIOBUL IIPEAIONAracT pacCMOTPECHUE
3HAKOB $I3bIKa W KYyJBTYpBI, B KOTOpbIX 3aKOAMPOBAaHA MH(OpPMALMS O CHCTEME LIEHHOCTEH,
HOpPMax TIOBEJICHUsS M CTEPEOTUIIaX CO3HaHMs 3THOcA. KOHLENT «Tpym» SBISETCS OOHHUM M3
0a30BbIX KOHIICNTOB JIFOOOH HAIMOHAIBHOM SI3BIKOBOM KapTHUHBI Mupa. Kak orTmedaror
nccnenosaremu H.IO. Hemobosa, O.B. Jlomakuna 1 C.B. Mup3aeBa, «I1apeMHOIOTTIeCcKIi (OH/T
A3bIKA SKCIUIMIUTHO WM UMIUIMLIMTHO BhIpaKaeT MH(OPMALMIO O CHCTEME LIEHHOCTEH Hapozia»
[7, c. 595]. HccnemoBanuwe IIEHHOCTHBIX JOMHHAHT Ha MaTepuane MapeMHil MO3BOJIET
PEKOHCTPYHMpPOBaTh (DparMeHT HAMBHOW KapTUHBI MHpa, CBOWCTBEHHOW HOCHTENSIM TOTO HIIH
HHOTO S13bIKA.

B pycckoii IMHTBOKY/IBTYpE JIEKCeMa «TPYD» UMEET [ITyOOKHEe UCTOPUKO - STHMOJIOTHIECKIE
KOpHHU. B npeBHepycckoM si3blke OHA HacuuThIBaj1a OT 13 10 24 3HaueHuid, cpeju KOTOPbIX —
«TspKEnas  paboTa», «yCHUIIME», «CTPalaHUE», «MydeHHe», «3aboTa», «momBur»  [6].
B stumonoruueckom crnoBape M. dacmepa mpUBOASTCS OOIIECIABIHCKAE CHHOHUMBI JIEKCEMBI

110



TpyZ: «pabota, pBeHHe, 3a00Ta, CTpajaHue, CKOpObY», YTO CBUJICTEILCTBYET 00 M3HAYAILHOM
BOCIIPHUSATHH TPY/Ia KaK TSHKENOro, TpEOYHOIIEro 3HaYMTeNbHbIX yCuinii 3aHsTus [8, ¢. 108].

B anrmmiickoM si3bike Jiekcembl “work” u “labour” Takke MMEOT OOraTyr0 CeMaHTHYECKYHO
ucroprro. OIHAKO, KaK MOKA3bIBACT aHATN3, B aHIVIMHCKOW JIMHIBOKYJIBTYPE TPYH B OOJbIICH
CTENEH! aCCOLMMPYETCsl C PYTHHHBIM, TTOBCEHEBHBIM 3aHSITHEM, JIMIIEHHBIM POMAaHTHIECKOTO
Opeoita, HO MPU 9TOM PACCMATPHBAEMBIM KaK HAIEKHBIA CIIOCOO JOCTHIKEHHSI MaTepUaIbHOTO
Onaromnoiyyusi 1 ColMaIbHOro craryca [1].

Ha ocHOBe NpOBEAEHHOIO aHaM3a ObUIM KIACCU(DHUIMPOBAHBI CEMAHTHYECKHE IPYIIIbI
HOCTIOBULl O TPYZE, YTO IO3BOMIVIO BBIABUTH COYETAHHE OOIIEUENIOBEUECKMX LEHHOCTEH U
HAIMOHAIIBHO - KYJILTYPHOM CIICIM(HKH B TPYJIOBOW ITHKE.

B 00eux JMHIBOKYJBTYpax TpyA MNpPEACTaéT Kak (DyHIAMEHTaIbHAS LIEHHOCTh, OCHOBA
YeJIOBEYECKOTO CYIIeCTBOBAHMS. PyccKre MOCTIOBHIIBI TIOMUEPKIBAIOT HEPA3PhIBHYIO CBS3b TPy
1 Ku3HK: «be3 dena scums — mosvko Hebo konmumby [4]; «Tepnenue u mpyo 6cé nepempymy;,
«Tpyo xopmum, a nenwv nopmumy [6]. AHaIOTHYHBIE CMBICIBI TEPEIAIOTCS B AHIVIMHCKHX
mapemusix: “Diligence is the mother of success” («Tpymomo6ue — math yeriexay); “ldleness rusts
the mind| («IIpasmHocTs yM nputymisier») [3].

OHako, B PYCCKUX IOCIOBULIAX HPOCIEKHUBACTCS M Oojee CIOXKHOE, MPOTHBOPEUMBOC
OTHOIIEHNE K Tpyay. Hapsay ¢ monoxuTenbHON OIEHKOM, B HUX YacTO 3BYy4YUT MOTHB TSKECTH,
VBHYPHTEIBHOCTH TPyZa, @ MHOTAA ¥ JKeNlaHHe M30eKaTh ero: «Xopouwio 0bl opambs oa pyk He
mapamoy; «Paboma He 607K, 6 Jiec He yoedxicumy. B aHITMHACKHUX ke MapeMUsX JTOMUHHPYET
MParMaTHYHBIA TIOAXOM: TPYA BOCHPHHUMAETCS KaK HEOOXOIMMOE YCIJIOBHE JUTS JOCTIKEHUS
pe3yIbTara, i 3Ta MBICIb BRIpaKaeTcst Oonee Kareropudro: “They must hunger in winter that will
not work in summer” («Kro He xoueT paboTarh JIeToM, OyJIeT ToJIoaTh 3uMoi») [1].

B anmmiickux mocnoBHIaX OTYETIMBO TPOCIEKHBACTCS CBSI3b  MEXIYy TPYJIOM H
MaTepHaIbHBIM JIOCTATKOM. Tpya paccMaTpuBaeTcsl Kak HAIE&KHBIA Crocod 3apaboTka U
obecrieuenmst Grmarococrostaust: “The labourer is worthy of his hire” («Tpymsumiicst qocTonH
Harpaae»); “If a job is worth doing, it is worth doing well” («Ecsmi paGoty crout menars, T0 CTOUT
nenath e€ xopoioy) [1]. B pycckux mapemusix 3Ta CBSi3b BhIpakeHa ciiabee. Hampotus, yacto
TOTIEPKMBACTCSl HECTIPABEUTMBOCTh BOSHATPXKICHHS 32 TPYL: «Om mpyoos npageoHvix He
HaXCUmb nanam Kkamernslxy; «Om pabomel He 6ydews bozam, a 6yoeuts copoamy [6].

JlanHoe paznuunre OOBSCHSETCS COLMAIBHO - HMCTOPUYECKMMH YCIOBUSIMU: JUTUTEIBHBINA
MEpHOJT KPETIOCTHOTO TIpaBa B Poccuu, mpu KOTOPOM TPy KPECThSIHUHA TIPHHOCKIT TIPHOBLIL HE
eMy caMOMy, a TOMEIMKY, TIOPOMII CKEITHYECKOE OTHOLICHHE K BO3MOXKHOCTH pa3dorareTh
4eCTHbIM TpyAoM [3; 1]. B Anrmuu e, rie Buiu1aHel ucyesau yxe B XIV Beke, Tpya ¢ paHHEro
9Tarna acCOIUUPOBANICS C JIMIHON BBITOIOHN U MPEANPUIMUYUBOCTHIO.

Kak B pycckoif, Tak ¥ B aHITIMICKON KYJIBTYpE JICHb SBILSIETCS OMHAM U3 CAMBIX TIOPUIIAEMBIX
MOpoKoB. B pycckux mocrnosuiax: «/Ienb 0o 0o6pa He 00600umy; «Jlerocmy Hasooum Ha
beonocmey; B anrmiickux: “Satan finds some mischief still for idle hands to do” («Carana
HAXOJUT TIPOKa3bI st Hpa3aHbix pyk»); “Idleness is the root of all evil” («IIpasgHocts — KOpeHb
Beex 300») [1; 5]. [lpu 3TOM B aHIIIMICKOHN JIMHIBOKYJIBTYpE OCYKACHHE Oe3/1enbsi HocuT Oonee
OCCKOMIIPOMHCCHBI  XapakTep, TOria Kak B PYCCKHX TAPEMHSX MHOIJIA 3Bydar HOTHI
CHHCXOJIUTENIFHOCTH WM JIZXKE OTpaBIaHus: «Y 6oea OHell enepedu MHO20: Hapabomaemcsy,
«Bcex Oen He nepedenaeuivy [1].
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BbIsiBIeHHbIE pa3niuKs B PEMPE3CHTALMM KOHIIENTAa «TPyI» B PYCCKHX M aHIIIMHCKHX
MOCTIOBULIAX OOYCJIOBICHbI KOMIUIEKCOM HCTOPUYECKUX, Teorpauyeckux M KyJIbTYpHBIX
(axtopoB. [TpoBeIEHHbII JIMHTBOKYIBTYPHBIH aHAIM3 PYCCKHMX M aHIJIHICKHIX MOCIOBHUIL O TPY/Ie
TI03BOJISIET CAIENATH CIIE/YIOIIME BBIBOMBL.

B obemx IWHTBOKYNBTypax TpyA Tpm3HAETCA  (yHAAMEHTANIGHOH — IIEHHOCTEIO,
[POTUBONOCTABIAEMOM JIGHM M Ipa3fHOCTH. B aHNmMMCKMX MOCIOBULIAX —JOMUHUDYET
TIOJIOXKHUTENBHOE OTHOIIEHHE K TPY/LY KaK K CPEJICTBY JIOCTIDKEHIS MAaTepHATBHOTO OJ1aromoy s
1 COIMANLHOrO craryca. Tpy[ BOCHPHHMMACTCS KaK PYTHHHOE, HO HEOOXOIMMOE 3aHSTIC,
TpeOyroliee  THIATENBHOCTH W mpodeccuoHamama.  OcyxyieHne  Oes3eibs — HOCHT
OCCKOMITPOMHCCHBIN  XapakTep. B pycckuX MOcnoBHIAX Hapsioy € MPOCTaBICHHEM Tpy.a
OTYETIIMBO 3By4aT MOTHBBI €r0 TSDKECTH, M3HYPHUTENIBHOCTH, a TAKKe HECHPaBELIHBOCTU
BO3HArpaXaeHus. B HHMX TpoOCIeKHMBaeTcsl jKelaHue H30eKaTh Tpyda HIM OTIOKUTH €ro
BBIIOJIHGHNE, UYTO OOYCIOBICHO MHOTOBEGKOBBIM ~ ONBITOM ~ KPEMOCTHOTO —MpaBa |
KOJUTEKTHBHICTCKHM THIIOM KYyJBTYPBI.

TakuM 00pa3oM, MOCITOBHIIBI O TPY/E BHICTYTIAIOT HAMEKHBIM FCTOUHHKOM JUT M3yYCHHS
HALMOHAILHOTO MEHTAINTETA U KyJIbTYpHBIX LIeHHOCTeH. ConocTaBUTENbHbIN aHAIN3 NapeMuit
T03BOJISIET HE TOJIBKO BBISIBUTH YHUBEPCAIbHBIE YEPTh, HPUCYILHE YeTIOBEUECKOM [IMBIIIM3ALIMH,
HO W TOHSTh TIyOWHHYIO CHEIM(UKY KaKIOW JIMHIBOKYJIBTYPbI, YTO CHOCOOCTBYeT Ooee
9(PeKTHBHON MEKKYIBTYPHOH KOMMYHHKALIHH.
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PEAJIU3ALIASI AHBEKTUBHOM CTPATEI MU
B KOMMYHUKATHUBHOM IIOBEJIEHUU PS1JI U 11511

CraThsl TOCBSINEHA AaHAIU3Y MPArMATUYECKOrO YPOBHS IEPEBOILIOIIEHHOH SI3bIKOBOM
JIMYHOCTH B CPaBHEHWH C pEaTbHOM S3bIKOBOM JIMYHOCTBIO. B cratee paccmarpuBaeTcs
WHBEKTUBHAS CTPATETHs, PEATN30BaHHAs Ha IIPAMEpe TAKTHKHY OOBHHEHHS M TAKTUKH HPOHHN.

Kmouessie cioBa

PeanbHast  s3bIKOBasl JIMYHOCTH, MEPEBOILUIOLICHHAS! SI3bIKOBAas JIMYHOCTb, HMHBEKTHBHAsI
CTpaTerusi, TAKTUKa OOBHHEHHs1, TAKTHKA UPOHUH.

B 3amaum wmccnenoBaHMs KOMMYHHMKATHBHOTO IOBEIEHMSI TEPEBOILUIOMICHHON SI3bIKOBOM
JIMYHOCTH B COIOCTABIEHHH C PEaTbHOM SI3bIKOBOM JIMYHOCTBIO BXOIHUT HM3YYEHHE TPETHETO,
[IParMaTUYECKOrO YPOBHsI, KOTOPBIA IpEIoNaraeT paccMOTpeHue crpareruii u taktuk 111 B
cpasrennu ¢ PSJT akrepa Ha ()oHE CKOHCTPYHPOBAHHOH SI3BIKOBOM JIMYHOCTH.

B kayectBe pabouero omnpeneneHus MOHSTHS «IEPeBOIIONIEHHAS! SI3BIKOBAsi JIMYHOCTHY»
(manee IISJI) mpemmaraem cremyromnyio opmymupoBky: [TS1JI — 3To s3BIKOBast JIMYHOCTB,
KOTOpasi BpPEMEHHO BOCCO3AET B  YCIOBUSX IyOJMYHOCTH WHOW  SI3BIKOBOM  00pa3,
00YCIIOB/ICHHBIII TBOPYECKHM 3aMBICIIOM peXHccépa W CLEHapucta / japamarypra, HO
0asupyIONiicss Ha COOCTBEHHOM PEYEBOM OIIBITE M SI3BIKOBOH KOMIETEHINH JAHHOW JITIHOCTH.
[lpu 5TOM, OTTAIKHMBASACH OT COOCTBEHHOW ICHXOJIOTUYECKON MPUPOIbI, SI3BIKOBAS JITIHOCTH
M3MEHSET HEKOTOpbIE CYIIECTBEHHbIE XapaKTePUCTUKH COOCTBEHHOH JIMYHOCTH, BOMpPAET 4epThl
qy»KOr0, IMUTHUPYEMOTO €10, 00pa3a.

[lepeBoroniéHHas s3bIKOBast JIMYHOCTH OHTOJIOTHYECKH CBS3aHA C PeabHOIl SI3bIKOBOI
JmYHOCTRIO (nanee PSJT), monnMaemoit B JaHHOM CTaThe Kak SI3bIKOBAst IMYHOCTb, PEATU3YOLIAst
B PEYM CBOM COOCTBEHHBIE CIIOCOOHOCTH M CKJIIOHHOCTH, HE BBIXOJS 3a I'PAHMIIBI JITYHOCTHOM
caMoMIieHTH(GUKAaIMM M He pacimpsia e€ oObrHbIX TpaHui. IlockonbKy cam Bompoc O
peabHOCTH M €€ MPUPOAE SBISIETCS CIOPHBIM, @ COLMOMMHIBUCTUKA OTCTAaMBAeT TE3UC O
MHOYKECTBEHHOCTH COLIMAIBHO - PEUEBBIX PONIEH, PEUEBBIX MACOK, HCIIONb3yEMBIX TOBOPSIIIUM B
3aBHCHUMOCTH OT CHTYaIlUH OOIIEHMS M CTaTyca KOMMYHHKAHTOB, MBI XOTENH ObI yTOYHHTH, UTO,
OIIEPHPYsI MIOHSTHE PEATbHOI S3BIKOBON JIMYHOCTH, MbI a0CTparupyeMcsi OT JIaHHBIX HIOAHCOB M
paccaMaTpuBaeM S3BIKOBYIO JIMYHOCTh KaK PEaTbHYIO JI0 TeX IOp, MOKa JaHHas JIMYHOCTh
0CO3HAET ceOst M Ha3bIBaeT ceOst pealbHbIM HMEHEM U (haMUIIHEH.

INepeBomoménnas SI3BIKOBAST JIMYHOCTH HCTIBITHIBACT BHEIIIHEE BIIVSTHHE
CKOHCTPYHPOBAHHOH si3bIKOBOii smmyHocTH (nastee CSAJI) —  s3bIKOBOM  JIYHOCTH,
pedepeHIMaTBHO He COOTHOCHMOM HY C OJTHAM PEaTbHBIM COIHANIEHBIM U SI36IKOBBIM CYOBEKTOM,
CKOHCTPYUPOBaHHOM HAMEPEHHO, CIEAys TBOPUYECKOMY 3aMbICITy WHOM SI3bIKOBOM JIMYHOCTH
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(cueHapucTa) M OXapaKTepPU30BAHHON TMPH TOMOIIM MPHITHCHIBAEMBIX €l TeKCTOB — PEIUIMK B
CLICHAPHH.

HeobOxomimo noa4epkHyTh TOT (DaKT, YTO PAcCCMOTPEHHE Mparmarideckoro yposHs [TSJT
TIPEZICTABIISCT HAUOOIBIITYIO TPYIHOCTB, TIOCKOJIBKY, C OJTHOM CTOPOHBI, OYEBHIHO, YTO BO BpeMs
TIEPEBOIUIONICHUST aKTEP HEe XAaOTHYHO M HE CaMOCTOSTENIHHO BBHIOMpPAeT TAaKTHKH M CTPATEINH
PEUEBOro MOBEJICHHS CBOETO IEPCOHAXKA — OOJIBILIMHCTBO U3 HUX 3a/IaHbI 3aMBICIIOM CLICHAPHCTA 1
otpakeHsl B onmcaHun CSJI. C apyroil cTopoHsl, paccMarpuBasi, CKaKeM, SMOLMOHAIbHBIN
yposeHb ITSIJT Ha done CSIJL, Mbl yOequianch B TOM, YTO aKTEp YCHIIMBACT, aKLICHTHPYET Te
SMOLIMM M 3MOLMOHAIBHBIE COCTOSHUSA, 3a()MKCUPOBAHHBIC B CLIEHAPHH, KOTOPbIC OJM3KH eMy
camoMy B kadectBe PSIJI, HO OH HE MMEeT JOCTATOYHOM COLMAIBHOH CBOOOABI IS MX
TIPOSIBIICHMSL.

B nanHOl cratbe MBI NpOaHAIM3UPYEM HHBEKTUBHYIO CTpATeruio, KOTOpas B OTJIMYHE OT
CTpaTeruii CamMoOIPE3CHTAIMN W BOJICU3BSIBIICHNS, OTHOCSIIMXCSI B 3aBHCHMOCTH OT M30paHHON
TOBOPSIIIIMM TAaKTHUKH, KaK K KOONEPaTHBHOMY, TaK M KOH(POHTALIMOHHOMY THITy OOLLICHHS,
SIBIIACTCS! IPU3HAKOM OTKPBITOTO KOH(IIMKTA MEX Ty KOMMYHHUKAHTAMH.

VHBekTHBHAsT CTparerwsi, HAaNpaBiCHHAS HA BHIPKCHHWE HETaTHBHON OIEHKH TOBOPSIIAM
JISSITENIFHOCTH  ajipecata M CBHICTENIBCTBYIONIAS O IMOJYEPKHYTO KOH(MIMKTHOM IPOTEKAHHH
JIMANora, B X071e KOTOPOTO IEPCOHAKM OOBUHSIOT IPYT ApYyra ¥ UPOHU3UPYIOT IPYT HaJl APYTOM,
MpEICTaBICHa B AHAIM3MPYEMOM Marepuane Oombired wactelo B peun IDAJI, xots
HEMHOT'OYHCIICHHBIE IPUMEPBI MCTIOIB30BAHUS TAKTUKH UPOHUH 110 OTHOIIEHUIO K COOECETHUKY
MBI HaOJIFO/1aeM M B MaTepraiax HHTEPBBIO aKTepa.

OCHOBHBIMH JIEKCHYECKMMH U JIGKCHKO - TPAMMATHYECKUMH MapKepamMH WHBEKTHBHOM
CTpaTeruy BBICTYNAIOT PA3IMYHbIC YaCTH PEUM C OTPHLIATEIbHON U SKCIIPECCUBHON CEMAaHTHKOM,
HETaTUBHO XapaKTepU3YIOIINe ajipecara, 9acTo B (hopMe OOpaIeHus], BHITONHSIONIErO TOMUMO
MHBEKTHBHOM €llle M ale/UITUBHYIO (DYHKIMIO. XapaKTepHOH 4epToil MHBEKTUBHOW CTpaTeruu
SIBISIETCSI OTCYTCTBHE TNep(OPMaTHBHBIX (OPMYI 51 OCKOpOIsio, s yepodicaio N TIpeoOajaHue
METAOMMCAaHNH KOMMYHHKATHBHOTO HaMEpEHWsI TOBOPSIIETO, IMPEACTABICHHOIO B OTBETHBIX
perKax aapecara Wwind pemapkax. Ha MoBepXHOCTH pedr MapKepoM WHBEKTHBHOM CTpaTervu
MOTYT BBICTYIaTh MparMaTHYecKhe YacThIbl ey, ey hotz, o, CBHAETENBCTBYIOMHE O
paspaXkKeHHOM COCTOSTHHM TOBOPSIIIIETO TN TPUJIAIONIHME €TI0 BBICKA3BIBAHHIO JOTIOIHHUTEIHHBIC
KOHHOTAIMK  (M371eBKa, capka3M). Ha CHHTakcHYecKOM YpOBHE WBEKTUBHAs CTpATerus
MapKUpYeTCsl  BOCKJIMIIATENIGHBIMH — TIPEUTOKEHUSMH, — OKA3bIBAIOIIMMH  JIOTIOJHHUTENIHHOE
BO3/ICHICTBME HA ajpecara (Bce aHAIM3UPYEeMbIe TAKTUKK). BO3MOXKHO Takke yrnoTpeOiaeHue
TOBEJIUTENBHBIX M BONPOCUTEIIBHBIX MPEIVIONKEHHH, CII0)KHOCOYMHEHHBIX HPEUIONKEHUI ¢
coro3oM oder ‘wu’, a TakKe HKCIPECCHBHBIX CHHTAKCHYECKHX KOHCTPYKIIHI - CHHTAKCHUYECKUI
TIapaIeNi3M, PUTOPHYECKUE BOTIPOCHL.

VHBeKTHBHAS CTpATETHs PEATN3yeTCsl 38 CUET PEUEBBIX TAKTHK OOBHHEHUSI 1 MPOHHN.

CunTaeM HEOOXOMMBIM PACCMOTPETh TAKTHKY OOBUHEHHS.

Obsunenue TpeNIcTaBIsieT cOO0H NMPU3HAHNE BUHOBHBIM B YeM - JIMOO, NPHUIMCHIBAHUE KOMY -
H. KaKo# - H. BUHBI, OCY’K/ICHHE B UeM - H. [2, ¢. 512].

Peanuzaipio JaHHON TAKTHKHK MBI HAOJTIO/IAeM B CIIEIYIOINIMX MPUMEpaXx:

TIAJT — Ich arbeite im Laden, ¢ber den sich alle stindig aufregen. Ich zibrigens auch. Und ich
arbeite immerhin dort! Am schlimmsten sind natiirlich die Kunden. Alle? Ja, alle. Sie sind alle
dumm. Ich hasse meinen Job. A pabomaio 6 macasune, komopuiii nocmosinHo 6cex pazopaxcaem.
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Mens, enpouem, mooice. M s ece oice mam pabomaio! Camoe ckeepnoe — 3mo, KOHEUHO,
nokynamenu. Bee? Jla, 6ce. Onu 6ce enynwl. A nenasuoicy ceoro pabomy. (Vollidiot, 2007)

PacckasbiBast 0 cBOE# padoTe, IIePCOHaK BHICKA3bIBACT HEIOBOJIBCTBO, TAK KAK MArasiH, 1o €ro
MHEHHIO, BCEX PA3IPAKACT, M €r0 B TOM UHCIIE, a TAIOKE BBIPKAET HEJOBOIBCTBO MOKYIIATEISIMA
U JJake OOBHHSET HX, TOBOPS, YTO OHH BCe IIyHbL. OH HCIHONB3YeT JISKCHKO - TPAMMATHUYCCKHE
CPEICTBA C HETaTHBHOM CEMaHTHKOMW: riaroi aufregen pasdpasicams’, KOTOPBIH YCHIHBAETCS
HapeuneM Standig nocmosmno’, enacon hassen ‘nenasudems’, npunararensroe dumm ‘emynoiil’,
npuUIaratebHoOe B MPEBOCXOMHON cTenenu Schlimm ‘7roxotl, cxeeprwiil .

B peun PSJI ™Mbl He BCTpeTHIM TMPUMEPOB pEAM3allMM TAKTUKH OOBHHEHHS, T.K. 3TO
OOYCJIOBJICHO YCIIOBHSIME TIPOTCKAHHSI HHTEPBBEO, HO O0nee MSTKYRO (JOpMy peasti3aliiin JTaHHOI
CTpATerty, 8 IMEHHO «YTPEK» MbI HAOIIOAEM B CIISAYFOLIEM IpIMepe:

PAJI — Immer bist du verabredet! Was ist denn mit morgen? Ter kax 6cecoa ¢ kem - mo
docosopuicsi! Umo once nacuem 3aempa? (Pocher geht ran — Heute: Arthur Abraham interview)

Onugep Iomrep, odparasich B HHTEPBBIO K ApTypy AGpaxamy, YIPEeKaeT ero B ToM, 4TO TOT He
MIMEET BO3MOKHOCTH Y/ICJIUTh OOJIBIIE BPEMEHH €ro Tiepe/iaye.

Takrrka ympeka peann30BaHa IPH MOMOIIM JICKCHYCCKUX CIFMHHIL, UMCIONIMX B JaHHOM
cilyuae HETaTHBHYIO OKpacky immer ‘scezoa’ verabreden ‘Oocosapusamuvcsa’ dactureir denn
“ice’, a TAKXKE TIPH TIOMOIIIH BOCKIMIATENFHOTO M BOIPOCUTEIBHOTO TIPEIIOMKEHHIA.

PaccMOTpUM TakTHKY MPOHHH. Mponusi — 3TO TOHKas HACMEIKA, BBIPOKECHHAS B CKPBITON
(dopwme [2, c. 433].

CunrtaeM BO3MOKHBIM BBIICIIUTH TAKTHUKY MPOHUH, TAK KaK BCTPEUaeM MHOXKECTBO MPUMEPOB
HCIIOJB30BAHMsI JAHHOW TakTHKH Kak B peur PSJI, tak u B peun IIIJ1. Paccmotpum ¢parmeHT
crezyromero uckypea, rae Omieep [lomep B KauecTBe BEyIICro IOy, OEpeT WHTEPBBIO y
YeMITHOHA MHUpa 1o Ookcy ApTypa Abpaxama:

Pocher: Stimmt. Da du ja die Gelder der TV - Zuschauer verschlingst: Fiihlst du dich noch als
Armenier oder als Deutscher? Koeoa mui nonowaeus Oenveu menespumencii: mol 4y6cmeyeulb
cebsi euje apMIHUHOM Wil Hemyem?

Abraham: Halb - halb. Ich lebe hier, aber ich werde meine Heimat nie vergessen. Ich bin
Deutscher und Armene. 50 na 50. 4 orcusy 30ech, Ho s nukoeoa ne 3a6yoy ceoio poouny. A u
APMSHUH U HeMey.

Pocher: So lang du nicht Armene bist, ist alles okay. Hast du nicht sogar mal ein Haus in
Armenien geschenkt bekommen? Iloka mei ne apmsimun, éce o’keil. A ne nomywun au mel
0OHAKCObL 8 NOOAPOK DOM 8 ApmeHuu?

Abraham: Ja, das stimmt. Es gibt in Armenien viele Leute, die auch zu meinen Kdmpfen
kommen. Personen aus der Politik und so. Sie haben mal einen Arthur - Abraham - Abend gemacht
und mir ein Ferienhaus geschenkt. Za, omo eepro. B Apmenuu ecmv mnozo modeil, komopoie
npuxodsam Ha mou noeounxu. Onu ycmpounu eeuep 6 uecmv Apmypa Abpaxama u nooapunu mHe
00M 07151 OMObIXG.

Pocher: Nett von der Mafia... Muno co cmopont maguu ...

Abraham: Vorsicht! So was gibt es in Armenien nicht. Ocmopoorcno! B Apmenuu nuueco
10006HO20 Hem.

Pocher: Schon klar. War ja nur ein Witz, Konig Arthur... [a nonsmno. 9mo 6viia monvko
wymka, kopois Apmyp ... (Pocher geht ran — Heute: Arthur Abraham interview)
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Taktuky wponHuu co croporsl OnuBepa [lomepa Mbl HaOIOaeM B PEIUIMKE, KOIJA OH
TOBOPUT, 4TO ApTyp AOpaxaM TMOMJION[AeT JCHBIU Tele3puTenell. AKTep ymoTpeOIsier
rorautuBHyr0 Metadopy Gelder verschlingen ‘noenowame Oenveu’. Jlanee B Xoji¢ MHTEPBBIO
TeJIeBEe IyIHi1 YTIPEKaeT CBOEr0 HHTEPBBHIOMPYEMOTO B TOM, UTO B APMEHHH OH IOJTyJaeT JOpPOrue
HoJapku oT Mauu M 3aTeM IEpPEeBOAUT 3TO B IyTKY, obpatiasick kK Adpaxomy Konig Arthur
‘Koponbs Apmyp’. JIaHHBIIA pHMep WILTIOCTPUPYET TaKTHKY MPOHUH TAaKKe MPH MOMOIIM TaKHX
SI3BIKOBBIX CPEJICTB, KaK SMOLIMOHAIIGHO OKpAILICHHAs! JIKCUKA Pa3fInYHbIX yacTeit peun: ein Witz
‘wiymxka’, nett ‘npusmueiiz’, Mafia wagpus’, okay ‘o ‘reir’.

Composoxkmast cou ciosa ‘Schon Klar. War ja nur ein Witz, Konig Arthur...” * Jla nonsmmuo.
Omo Obla monbko wtymka, Kopoib Apmyp ...° AKeCTOM — JIaJIOHH CKPEILECHBI, 3aT€M OH Pa3BOIUT
ux B cropons! — Omisep [oep BbIpakaeT HPOHHIO.

Ooparnmest k npumepy u3 ¢mibMa. [lepconaxx Omisepa Ilomepa pacckasbiBaeT cBoeMy
co0ECeTHHKY O TOM, KaK OH TIOKYTIaJl KPECIIo B MeOEIbHOM MarasuHe:

IIAJT — Ich bemerkte, dass der langnasige Verkduferzwerg immer noch neben mir steht. Er
sagte, “Dachten Sie eher an einen Zwei - oder Dreisitzer?”. Ich antwortete, “Hallo? Steht eine
gliickliche Familie neben mir mit einer “Wir mochten uns mit Papa setzen!” - Banderole? 4
3amemu, Ymo ONUHHOHOCHIL KApauK - npooasey éce euje cnmoum okono mens. On ckazan: «Bul
Jicenaeme 0gyx - wiu mpexmecmuoe Kpecio?» A omeemuwn: «u? Psoom co mHou cmoum
cuacmuugoe cemericmso ¢ Haonucwio «Movi xomum cecmo ¢ nanoi?» (Vollidiot, 2007)

JlaHHBIA TIpEMEp WUTIOCTPUPYET TaKTHKY HPOHHUM U BBIPQKEH B SI3bIKE HMOLIMOHAIBHO -
OLICHOYHO# JIeKCHKOI: langnasige Verkduferzwerg ‘Onunnonocwil kapaux - npooasey’, gliickliche
Familie ‘cuacmmusoe cemeiicmeo’ (3puTenp 3HAET, YTO TAPEHb HEKEHATHIN), PEIUTMKON C
MPOHHUYHBIM OTTCHKOM “‘Wir mochten uns mit Papa setzen!”” - Banderole? ’
Xomum cecmu ¢ nanou?y .

BbIpasuTenbHOCTH ClIOBaM aKTepa MPUJIAET KECT — €ro PyKH JIEMOHCTPATHUBHO YOpaHbI B
KapMaHbI OPIOK.

Takum 00pazoM, MBI HaONIOMAEM pPEATM3ALMI0 WHBEKTHBHOW CTpaTerWd B OIMHAKOBOK
(GyHKIMM 1 ¢ OIMHAKOBOHM Iienbio kKak B peunt PSJI, tak m B peun ITAAJL. Xors B peun [T
TIPEMEPOB BCTPEYACTCST 3HAUMUTENFHO OOJIbINe, YTO OOBSCHSTCS paMKaMH HHTEPBBIO, KOTOPOE
OrpaHUYEHO BOIPOCAMH KOPPECTIOH/ICHTA U YCIIOBHUSIMU IIPOTEKAHHS HHTEPBBIO.

¢ Haonucvio «Mobi

Cnicok NCnoIb30BAHHOM JTHTEPATYPHI:
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KaHJI. 9KOH. HayK, IOEHT

HCKYCCTBEHHbBI UTHTEJUIEKT KAK PABOTOJIATEJIb:
TPAHC®OPMAIIMS TPYAOBBIX OTHOIEHUIA
B 3IIOXY AJITOPUTMHUYECKOI'O MEHE/I’KMEHTA

Annortanust. CtaThs MOCBSIIICHA HCCIEIOBAHHIO (DEHOMEHA HCKYCCTBEHHOTO MHTEIUICKTA KaK
HOBOIO CyOBEKTa yIpPaBJICHHS TPYIOBBIMH IPOLIECCAMH B YCIIOBUSIX 1M(poBOi TpaHchopmarmu
SKOHOMHKH. PaccMaTpuBaeTCs CYIIHOCTb aITOPUTMHUYECKOTO MEHEDKMEHTA, €r0 OTIMYUS OT
TPJIMIMOHHON LM(POBU3ALMK YIIPABICHHS, a TAOKE BIMSHHE HA OPraHM3alMIO TPYJa,
pacrpenieNieHrie  yNpaBleHUecKHX (YHKUMA W TOJIO)KEHHWE PAaOOTHHUKOB. AHAIMBHPYIOTCS
COBPEMCHHBIC HAydYHBIE IOIXOABI K OLEHKE INPEHMYIIECTB U PUCKOB AITOPHTMIIECKOTO
YIIpaBJIeHHs, BKIIOYast BOMPOCHl A(P(EKTUBHOCTH, MNPO3PAYHOCTH HPUHSTUS — PELICHHH,
CIIPABEUIMBOCTH, KOHTPOJISI W 3alUThl TPYZOBBIX HpaB. Ocoboe BHHUMaHHE YIeIeTCs
HEPCIEKTHBAaM [PABOBOTO PETYJIMPOBAHUS AITOPUTMUYECKOTO MEHEDKMEHTA U HEOOXOMMOCTH
(OPMHUpPOBaHMS YENOBEKO - OPHEHTHPOBAHHON MOJENH IIPUMEHEHUsS HCKYCCTBEHHOIO
UHTeIUIeKTa B cepe Tpyna. Crienan BBIBOJ O TOM, UTO JaIbHEHIIee pa3BUTHE alITOPHTMITIECKOTO
YIIpaBJIEHHS JIOJKHO CONPOBOXK/IATHCS COBEPIICHCTBOBAHUEM MHCTUTYIIMOHAIBHBIX MEXaHHU3MOB,
o0ecrieurBaroIX ~ OalaHC MEKIy TEeXHOJIOTMYeCKOM A(D(QEKTUBHOCTBIO M 3aIUTON
YeJIOBEYECKOT'0 JIOCTOMHCTBA B TPYOBBIX OTHOIICHHSIX.

KiroueBble cj10Ba: MCKYCCTBEHHBIN MHTEIUIEKT; AITOPUTMUYECKUN MEHEKMEHT; TPYIOBbIC
OTHOLIeHNs; IM(poBU3aKs Tpyna;, IUIATGOPMEHHAsT 3aHATOCTb; YIPABJICHHE IEPCOHATIOM;
ABTOMATH3ALS YIIPABJICHHS;, PBIHOK TPY/Ia; TIPABOBOE PETYJIMPOBAHHKE; IM(POBast SKOHOMHUKA.

Iudposas TpaHchopMars SKOHOMHUKH MPHBENA K BOSHUKHOBEHHIO NIPHHIMITNAIEHO HOBOTO
(deHomeHa - anroputMudeckoro MenemkmenTta (Algorithmic Management), mpu KoTOpOM
TPAJIMIIMOHHBIE YIIPaBIeHUeCKHE (DYHKLMH aBTOMATH3HPYIOTCS C HCIIOJIB30BAHHEM TEXHOJIOTHH
HCKYCCTBEHHOTO MHTEJUIeKTa. TepMmuH, BrepBble Ipe/uioxkeHHblii JIu ¢ coaBropamu B 2015 romy
JUI ONMCAHMS TPAKTUK YIpaBlICHUS B IUIAT(QOPMEHHBIX KOMIIAHMSX, CETOIHs IMPHOOpeTacT
ropaso Oosiee IIMPOKOE 3HAYCHHME, OXBATBIBAs Pa3HOOOpasHble (HOPMBI ABTOMATH3ALMH
managerial - QYHKIMH B pa3TMIHBIX CeKTOPaX SKOHOMUKH.

AJNTOPUTMUYECKUI MEHEJDKMEHT ONpeeNisieTcsl KaK «CHUcTeMa KOHTPOJs, B KOTOPOM
CaMOOOYUArOIIMMCS AJITOPUTMAM JISNIETMPYETCs OTBETCTBEHHOCTb 32 MPUHSATHE W HCIIOJIHEHHE
peLIeHHH, 3aTparuBalOIMX TPY[, YTO OIPAaHMYMBAET YEJIOBEUECKOE YYacTHE M HAu30p 3a
TPYJOBBIM TIporieccoM». JlaHHOe omnpezeneHue, NpeIoKeHHoe JlarraHom ¢ CoaBTOpaMH,
TOJTYEPKUBACT KITFOUEBYIO XapaKTEPHUCTUKY (DeHOMEHA - 3aMEIleHHE YeJIOBEUECKOro YIpaBJICHNUsI
AJrOPUTMHYECKUMH CHCTEMAMHU.

BaxxHo pazimyarh anropuTMHYECKUA MEHS/PKMEHT 1 00J1ee IMPOKOE MOHSTHE LU(POBU3ALUN
ympasienus. Eciu nugpoBble HHCTPYMEHTBI MOTYT BBICTYIIATh BCIIOMOTATENIbHBIM CPEICTBOM B
pyKax MEHELKepa, TO AITOPUTMUYECKUI MEHEDKMEHT HpeJIoaracT aBTOHOMHOE HPUHSTHE
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PpeLIeHuil: pacpe/eneHe 3a1a4, OUeHKY 3((eKTHBHOCTH, JMCLMILIMHAPHBIE BO3ICHCTBHS U
Jlayke YBOJIbHEHHE paOOTHUKOB OCYILIECTBILTIOTCS 0€3 HEMOCPEICTBEHHOTO YUaCTHsl YeJIOBeKa.

HccnenoBateny  BBIAEIAIOT — PA3fMUHbIE Tl AITOPUTMHYECKOTO  MEHE/DKMEHTa B
3aBHCUMOCTH OT c(hepbl IIPUMEHEHHS M TEXHOJIOTMYECKOH apXUTEKTypbl. Hanmmepc ¢ coaBTopamu
TIPEIAraroT pasdaTh NPeNKTHBHBIC, TeHEpaTUBHEIE, areHTHBIE 1 BOILIOMIEHHBIE crcTeMbl N,
KaK/1ast U3 KOTOPBIX 00nazaet crietpuaeckumu addoprancamu ajist OpraHu3aiig Tpya.

BakHblii BKIIa/l B IOHUMaHHE CyOBEKTHBHOTO OIbITAa PAOOTHUKOB BHOCHT JIHCCEPTALIOHHOE
nccnenoBanre HomoHeHa, KOTOpBI IMOKa3bIBaeT, YTO IMPOOIEMHBIA OIBIT IUIAT()OPMEHHOM
3aHATOCTU YaCTO CBSA3aH HE CTOJIBKO C aJITOPUTMUUYECKHM YIIPABICHUEM KaK TAKOBBIM, CKOJIBKO C
YA3BHMBIM TIOJIOKEHHEM PAOOTHMKOB KAaK MUKPOIPEAIPUHUMATENCH M OOLIMMHU YCIOBUSAMU
TpyZa. OTOT BbIBOA  NpPOOJIEMATH3UPYET — YIPOLICHHYK) KPUTHKY — AIrOPHUTMUYECKOro
MEHEDKMEHTa ¥ TpeOyeT Oolee TOHKOIO AaHANM3a B3AHMOACHCTBHS TEXHOJIOIMYECKHX H
HHCTUTYLIMOHAJIBHBIX (haKTOPOB.

ANTOpUTMHYECKH MEHE/DKMEHT TpaHC(OPMHPYET HE TOIBKO IIOJIOKEHHE PSAZIOBBIX
PabOTHHKOB, HO M CTPYKTYpY YNpaBieHHs B LieloM. HOMOHEH oTMeyaer, YTo XOTs CLEHapUu
«Tepmunaropa», rae VI noiHOCTHIO yHpaBiseT KOMIaHUEH, HepealMCTHYHB], aITOPUTMBI YKe
CEro/IHs MOTYT HCIIOIB30BAThCS TPAKTUYECKM BO BCEX YINPABICHUYECKMX (YHKIMAX - OT
PEKpYTHHIa JI0 HAJ30pa 32 yIAJICHHOH pabOTOH.

IpoBesieHHbI aHAIM3 TO3BOJISICT BBIJEINTH HECKOJBKO HAIPABICHWH JUIS JaibHEHIero
m3ydeHnst ()eHOMEHa HCKYCCTBEHHOTO HHTEIUIEKTa KaK paboTONaTeIs.

Bo - nepBbIX, HEOOXOAMMBI CPABHUTEIBHBIE HCCIEIOBAHUS AJITOPUTMHUYECKOIO MEHEDKMEHTA
B PA3JIMYHBIX MHCTHTYIIMOHAIBHBIX KOHTEKCTaX. CyIecTBYIOIINE UCCIIEIOBAHNS (DPOKYCHPYHOTCS
MPEUMYILECTBEHHO Ha IUIAT(OPMEHHOM 3aHATOCTH B DAa3BUTBIX OKOHOMHKAX, TOIZa Kak
criermdyKa aIrOPUTMUYECKOTO YIPABICHHS B PA3BUBAOIIMXCS CTPaHAX M B TPAIUIMOHHBIX
CEKTOpax OCTAETCS MAJIOU3y4EHHOM.

Bo - BropelX, TpeOyercst Oomee TiyOOKOEe HM3ydeHHE JIONTOCPOYHBIX  A(PEKTOB
QITOPUTMUYECKOT0 MEHEDKMEHTA JUISl YeNIOBEYEeCKOro Kamurana. lccrmenoBareny BbIpaKaroT
00€CIIOKOCHHOCTh OTECHIMAIIBHOM Jierpafalyeil HaBbIKOB M JIeryMaHM3alMell Tpyzaa, OIHAKO
OMITMPHYECKUX MOATBEPKACHNI 3THX OMACEHUI II0Ka HEIOCTATOUHO.

B - Tperbux, BaKHBIM HAlpaBJICHHEM CTAHOBHMTCS HM3YYCHHE BO3MOJKHOCTEH «UEJIOBEKO -
LIEHTPUPOBAHHOTO» JIM3aifHa aIrOPUTMUYECKUX cUcTeM. HOMEeHOB ykasblBaeT Ha MOTEHLHMAT
AITOPUTMUYECKOr0 MEHEDKMEHTA JUIsl PA3BUTHS CAMOOPTaHU3AINH, HO KOHKPETHBIE MEXaHU3MBI
peaM3aliy ATOro MOTEeHIMaIa TPeOYIOT JabHEWIeH KOHIENTYaTn3allid U AMITHPUYECKOI
TIPOBEPKH.

B - 4yerBepThIX, aKTyaJbHOW 3ajaueill sBIsETCS pa3pabOTKa METOONOTHI  OLEHKU
CMPABEIYIMBOCTU U IPO3PAYHOCTH AITOPUTMHYECKIX CHCTEM,  TAK)KE MEXaHHU3MOB OCIIAPUBAHMS
QITOPUTMUYECKHX PEILIeHHI paOOTHUKAMHL.

B - maThIX, HEOOXOIMMBI HCCIICNOBAHMS TPaHC(OPMALIMHK YIIPaBICHUCCKHX Hpodeccuii B
YCIOBUSIX aropuTMu3almu. Ecin anroputMel OepyT Ha ceOsi MHOTHE TPaJUIIMOHHBIC (DYHKIIUH
MEHEIKEPOB, TO KaKHe HOBbIE KOMIICTEHIIHU U POJIM BOHUKAIOT B YIIPABICHUECKON IPaKTHKE?

VcKyCCTBEHHBIH MHTEIUIEKT KaK paboToiaTellb — 9T0 He (yTypOJIOTHYECKHH CLCHApuH, a
PEaIbHOCTh COBPEMEHHOTO PhIHKA TPyZAad. AJITOPUTMHYECKUH MEHEDKMEHT TpaHc(hopMUpyeT
(yHIaMeHTaIbHbIE OCHOBAaHMS TPYHOBBIX OTHOIIEHWi: CrOCOObI KOOPAMHALMH, MEXaHH3MBbI
KOHTPOJIsI, KPUTEPUH OLIEHKH, TIPUPOJLY YIIPABICHUECKON BIACTH.
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TlpoBeneHHBI  aHAMM3 TMO3BOJSIET  CHAEMATh BBIBOA O TPOTHBOPEYMBON  MPHUPOTIE
QITOPUTMIYECKOr0 MeHe/pkMeHTa. C OHOW CTOPOHBI, OH OTKPBIBACT BO3MOXKHOCTH JUIS
NoBbIIIeHNS (PPEKTUBHOCTH, THOKOCTH M NEpCOHATM3alH yripasieHus. C apyroil CTOpOHBI,
MIOPOYKIACT PUCKH YCUJICHHSI KOHTPOJISL, HEMPO3PAYHOCTH MPUHSTHS PELICHHI, eryMaHU3aIi
TPy/ia ¥ BOCIIPOU3BOICTBA JUCKPUMHUHAIIMOHHBIX TIPAKTHK.

KitoueBoii BBI30B 3aKIFOYACTCS B TOM, YTOOBI HAWTH OalaHC MEKIY TEXHOIOTHYCCKON
9()PEKTHBHOCTHIO U TYMAHUCTHYCCKMMH IIEHHOCTSMH. JTO TpeOyeT He TONBKO TEXHHYECKHX
peleHNH, HO M HWHCTUTYIMOHATHHBIX W3MEHEHHIl: Pa3BUTUS IPABOBOTO PEryIMPOBAHMS,
COIMATILHOTO JIHATIOra, STHYECKHUX CTAHIAPTOB MPOSKTHPOBAHHS ATTOPUTMIIECKIX CHCTEM.

JanbHeiiiee pa3Butre (peHOMECHA AITOPUTMIYECKOr0 MCHE/UKMEHTA Oy/IeT ONpEIe/sThCs He
CTOJIBKO TEXHOJIOTMYECKHME BO3MOMKHOCTSIMH, CKOJIBKO COLMAIBHBIM BBIOOPOM — TEM, Kak
00I1IeCTBO, OPraHM3alMK M PaOOTHUKK CMOTYT C(HOPMHPOBATH MHCTUTYLMOHAIBHBIC YCIIOBHS,
HAIPABISONIIE ATOPUTMUYECKOE YIPABICHHE B PYCO, COBMECTUMOE C HEIOBCYCCKUM
JIOCTOMHCTBOM H CIIPABEUTHBBIMHE TPY/IOBBIMU OTHOIICHUSIMH.
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RESEARCH ON STRATEGIES FOR IMPROVING THE DESIGN
AND IMPLEMENTATION ABILITY OF SECONDARY SCHOOL INFORMATION
TECHNOLOGY TEACHERS' AIGC TEACHING RESOURCES IN THE ERA
OF DIGITAL INTELLIGENCE

Abstract

Using literature review and questionnaire survey, this study investigated 115 middle school
information technology teachers. The results show that teachers face problems including
insufficient school support, weak application effects, imperfect training, and uneven cognition,
design and implementation abilities. Accordingly, five improvement strategies are proposed from
teachers themselves, school support, the training system, the technical environment, and policy and
social support, aiming to enhance teachers' ability to design and implement AIGC teaching
resources.

Keywords

AIGC technology, Middle school information technology teachers, Teaching resources,
Capability improvement, Human intelligence synergy

I. Introduction

The digital intelligence era is driven by big data, artificial intelligence, cloud computing and the
Internet of Things, and emphasizes technology empowerment, data - driven development and
intelligent innovation. The national education digitalization strategic action issued by the Ministry
of Education in 2022 proposed promoting the deep integration of artificial intelligence with
education and teaching. In middle school information technology courses, AIGC can improve
students' participation and learning effects through multimodal interaction and personalized
resources[1].As a core course for cultivating students' digital literacy, middle school information
technology undertakes the task of helping students master advanced technology and adapt to the
intelligent era. AIGC, with rapid generation and personalized adaptation, brings both opportunities
and challenges to resource development and raises new requirements for teachers. Whether
teachers can use AIGC to design resources suited to learning conditions, teaching objectives and
classroom implementation directly affects the realization of information technology core literacy.

IL. Research questions

In recent years, with the rapid development of generative artificial intelligence technology, the
design and application of AIGC teaching resources has become a research hotspot in the field of
education. In the course of information technology, AIGC technology is widely used in automatic
code generation, algorithm simulation and the construction of virtual experimental environment,
which significantly improves students' learning experience and practical ability[2]. Although AIGC
technology has shown great potential in the field of education, some middle school information
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technology teachers still lack the ability to design and implement AIGC teaching resources. On the
one hand, some teachers lack in - depth understanding of the basic principles and application
scenarios of AIGC technology, which makes it difficult to give full play to the advantages of
technology in teaching practice[3]. In addition, many resources are developed by non - educational
enterprises, leaving teachers in a passive role. This study therefore proposes systematic strategies to
enhance teachers' design and implementation ability.

III. Definition of related concepts

(1) AIGC

AIGC (Artificial Intelligence Generated Content), also known as generative artificial
intelligence, is a way of using advanced artificial intelligence technologies such as machine
learning and natural language processing to realize the automatic production of content. It can
automatically generate various types of content such as pictures, texts, videos with strong logic and
creativity, and has good anthropomorphic characteristics[4].

(2) AIGC teaching resources

AIGC teaching resources refer to teachers or education companies relying on generative
artificial intelligence technology to intelligently analyze and understand the classroom syllabus or
learning requirements, automatically generate text, image, audio and video teaching resources that
meet the curriculum requirements[5], and present more complex knowledge to students in a more
intuitive way, so as to stimulate students' interest in learning and deepen students' understanding[6].
In this study, they refer to teaching materials and tools used by middle school information
technology teachers for classroom teaching, autonomous learning and practical exploration based
on teaching objectives, content and students' cognitive characteristics.

(3) Teachers' ability to design and implement AIGC teaching resources

Secondary school information technology teachers' ability to design and implement AIGC
teaching resources is a core professional ability in the digital intelligence era. It refers to teachers'
comprehensive ability to design, develop and apply AIGC resources according to subject
objectives, teaching content, students' cognitive characteristics and learning needs, and to use them
effectively in classroom teaching, after - school guidance and other teaching links to achieve
teaching objectives.

IV. Analysis on the current situation of the design and implementation ability of aigc
teaching resources for middle school information technology teachers

This study investigated 115 information technology teachers from five junior high schools in J
city, analyzing cognition, design ability and implementation ability as the basis for strategies.

(1) Cognitive imbalance

The survey shows an obvious imbalance in teachers' cognition of AIGC technology and
resources. About 40 % of teachers actively follow AIGC development and can distinguish
functions and application scopes of different tools. However, about 60 % have weak cognition;
30.23 % only understand basic concepts and are unclear about core functions and teaching value,
while 20.58 % regard AIGC merely as a tool for auxiliary content generation.

(2) Uneven quality of resource design

Teachers' resource design ability is generally weak and uneven. Although 55.77 % can use tools
such as Doubao, DeepSeek and Qianwen to generate basic materials, they often lack systematic
and targeted design thinking. It remains difficult for them to create personalized, scenario - based
resources that match objectives, key and difficult points, and students' cognitive characteristics.In
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terms of design content, 27.85 % of teachers report problems such as serious homogenization,
weak connection with subject content and mismatched difficulty. About 50 % only master basic
tool operations and lack deeper application ability.

(3) Poor practical application effect

In implementation, teachers' application level is generally low and often superficial. Many
teachers fail to deeply integrate AIGC resources with teaching processes and student activities.
They also lack evaluation and feedback mechanisms, usually focusing only on student acceptance
rather than assessing effects on teaching quality and literacy development or optimizing resources
accordingly.

V. Factors affecting the design and implementation ability of aigc teaching resources of
middle school information technology teachers

(1) limited school support

Some schools pay insufficient attention to AIGC, exclude related abilities from professional
development plans, and lack incentives and safeguards. Hardware, tools, platforms, sharing
mechanisms and teaching research activities are also insufficient.

(2) the training system is not perfect

Current AIGC training often focuses on basic operation and is weakly linked with discipline
characteristics and teachers' needs in design, implementation, evaluation and optimization. It also
lacks practice, interaction, coverage and continuity.

(3) teachers lack initiative

Some teachers are constrained by traditional concepts, fear emerging technologies and lack
motivation to explore AIGC integration. Some are satisfied with routine teaching and do not
actively learn or practice.

(4) imperfect technical environment

AIGC application needs a sound technical environment. Some tools are complex and lack basic
- education functions. Accuracy, data and security concerns reduce enthusiasm, while evaluation
standards and supervision mechanisms are immature.

(5) insufficient policy and social support

Relevant policies are incomplete, and AIGC abilities are not fully included in assessment or
professional title evaluation. Social attention, resource sharing and teaching research exchange
platforms are also insufficient.

VI. Strategies to improve the design and implementation ability of secondary school
information technology teachers' aigc teaching resources

(1) Strengthen teachers' self construction and build a solid core foundation for improving
ability

Teachers should establish lifelong learning awareness, follow AIGC development and
educational cases, and use AIGC to optimize resources and innovate teaching. They should
improve technical literacy, disciplinary professionalism, curriculum understanding, teaching
design, resource optimization and evaluation abilities.

(2) Strengthen school support and create a good development environment

Schools should provide comprehensive support and create a favorable environment. First, they
should improve hardware and software conditions, increase investment in multimedia equipment
and network resources, introduce high - quality AIGC tools and platforms, and build school - based
resource sharing mechanisms. Second, they should create a teaching and research atmosphere by

124



regularly organizing seminars, exchanges and expert guidance to help teachers solve practical
problems and accumulate experience.

(3) Improve the training system and enhance the pertinence and effectiveness of training

A sound training system is an important path. Training content should match the characteristics
of middle school information technology and teachers' real needs, covering basic AIGC operation,
resource design, teaching implementation, evaluation optimization and discipline integration, so
that training is closely connected with teaching practice. Training coverage should be expanded,
especially for rural and remote schools, through online and diversified methods. A continuous
training mechanism should also be established, with follow - up training and guidance to support
teachers' long - term learning and improvement.

(4) Optimize the technical environment and reduce the threshold of teachers' Application

Optimizing the technical environment can lower teachers' application threshold. Education
companies should be encouraged to develop AIGC tools suitable for basic education, simplify
operation processes, and strengthen supervision of content accuracy and copyright to ensure safety
and legality. Meanwhile, network construction should be improved, especially in remote areas, and
high - quality AIGC resource sharing platforms and evaluation standards should be established to
guide teachers in designing and using better resources.

(5) Strengthen policy and social support and provide solid guarantee

Education departments should issue targeted policies and clarify ability - improvement paths.
Research institutions, education companies, universities and schools should cooperate in Al
teaching research, provide guidance, resources and services, build exchange platforms, and
publicize AIGC value and cases.

VII. Conclusion and Prospect

Improving teachers' AIGC resource design and implementation ability is a long - term process.
This study has limited scope and has not covered all regions and stages; the ability evaluation
system also needs improvement. Future research can expand samples and refine evaluation
systems. AIGC will further empower information technology teaching and support students' digital
literacy and innovation ability.
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Abstract

Adolescent mental health is declining, yet traditional school-based education faces professional
shortages, weak parent-school collaboration, and delayed intervention. Artificial intelligence, big
data, and digital platforms offer new solutions. This review examines technology empowerment in
China, covering intelligent screening, digital interventions, and VR therapy. It identifies challenges
— data silos, ethical risks, and digital divides — and proposes a three-tier strategy: technology
embedding, data-driven approaches, and ecosystem reconstruction, aiming to build a new
integrated model for adolescent mental health education.

Keywords: Adolescents; Mental Health Education; Technology Empowerment; Al; Parent-
School Collaboration; Digital Intervention

1. Introduction

Adolescence is a high-risk period for mental health issues. In China, the detection rate of
depression among adolescents is 24.6 % (CAS, 2022), yet child psychiatrists number fewer than
500, and school psychologist ratios fall far below recommended standards. Traditional mental
health education faces three inherent difficulties: it is reactive rather than preventive; parent-school
collaboration is superficial; and large-scale approaches lack personalization.

Concurrently, Al, big data, wearables, and VR offer new possibilities. These technologies can
identify early risk signs, deliver accessible self-help tools, and bridge school-family information
gaps. Technology empowerment is not merely about moving services online but reshaping the
entire chain of identification, intervention, and collaboration. This paper systematically reviews the
theoretical and practical pathways of technology empowerment in China, analyzing current
progress, persistent problems, and actionable strategies to guide policymakers and educators.

1. Problems in Technology - Empowered Adolescent Mental Health Education

Despite initial progress, deep-seated problems persist that may undermine effectiveness and
introduce new risks.

A. Missing Technical Standards and Data Silos

Digital mental health products lack unified standards and interfaces, making interconnection
difficult. Education, health, and civil affairs departments hold fragmented student data without
cross-sharing mechanisms, preventing the formation of comprehensive risk profiles.
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B. Algorithmic Bias and Ethical Risks

Algorithms trained on non-representative data may misjudge vulnerable groups. Privacy
protection is inadequate, with excessive data collection and weak security. Informed consent is
often formalistic — parents click “agree” without understanding, and schools frame usage as
“voluntary” but create implicit coercion.

C. Digital Divide Exacerbating Inequality

Rural schools lack smart terminals and network infrastructure; rural parents have lower digital
literacy. Special groups like left-behind adolescents are systematically excluded, creating
cumulative “digital poverty”” and “mental health service poverty.”

D. Insufficient Workforce and Digital Competence

Technology assists but cannot replace professionals — yet China has fewer than 500 child
psychiatrists and severe shortages of school psychologists. Existing personnel lack digital skills to
use intelligent tools, and interdisciplinary training (psychology + computer science) is extremely
scarce.

E. Lagging Evaluation System

Most digital products lack rigorous RCT validation. Research on long-term effects and side
effects is insufficient. Systematic evaluation of “human-computer collaboration” models — Al
screening plus manual review, digital intervention plus teacher supervision — is largely absent.

F. Risks of Technological Alienation in Home-School Collaboration

Digital platforms may reduce deep communication to one-way notification. Parents with low
digital literacy experience participation anxiety. Continuous data monitoring may make students
feel “spied on,” fostering distrust and adversarial relationships rather than collaborative co-
education.

III. Strategic Recommendations

To move from fragmented applications to systemic transformation, coordinated actions are
needed across five dimensions.

A. Build an Integrated Intelligent Platform

Establish regional-level digital platforms (municipality—district-school-class—family) with
unified data standards and open APIs. Develop ethically compliant algorithms balancing sensitivity
and specificity, adhering to “assisting rather than replacing” and requiring manual verification of all
alerts. Design tiered response mechanisms: low-risk students get self-help resources; medium-risk
trigger teacher attention; high-risk activate school—family—medical tripartite collaboration.

B. Develop a Tiered Digital Intervention Matrix

- Universal products: short, interactive digital courses integrated into regular classes.

- Lightweight self-help tools: CBT- and mindfulness-based mini-programs with gamification
for mild-to-moderate distress.

- Assistive therapeutic tools: medical-grade apps for symptom monitoring and relapse warning,
interfacing with hospital systems.

C. Build a Digital Home-School Collaborative Ecosystem

Enable secure school-family data sharing with privacy protection. Empower parents through
digital literacy training and Al-assisted Q&A chatbots. Shift from “problem-driven” to “growth-
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oriented” communication, using data-generated development reports to support structured, co-
educational conversations between parents and teachers.

D. Enhance Digital Competence of Teachers and Professionals

Integrate digital skills into mental health teacher training (data ethics, intelligent tools, human-
computer collaboration). Provide homeroom teachers with lightweight assistance tools (abnormal
behavior alerts, simplified scales, dialogue scripts). Establish regional expert remote support
networks, especially for rural schools, via video consultation and anonymized data sharing.

E. Improve Ethical Norms and Safeguards

Establish data protection principles: minimally necessary collection, informed consent, tiered
authorization, and end-to-end encryption; prohibit commercial use. Implement algorithm
transparency and accountability mechanisms — design logic and accuracy metrics must be filed
and audited, with clear responsibility attribution for misjudgments. Guard against technological
determinism and the digital divide by including “safety net” provisions ensuring equitable access
for all students.

IV. Conclusion

Adolescent mental health is a national priority. With limited professional resources and rising
demand, technology offers essential enhancements — Al for screening, big data for pattern
discovery, platforms for collaboration, and VR for safe training spaces.

Yet technology is merely a means; holistic development is the goal. No algorithm can replace a
teacher’s warm gaze, and no platform can replace a parent’s sincere embrace. The future model
should be a composite ecosystem characterized by human-computer collaboration, home-school
linkage, data-driven approaches, and ethics as the foundation — standardizable tasks assigned to
technology, while humans focus on understanding, empathy, accompaniment, and awakening.

Achieving this requires the four-wheel drive of policy, technology, professional expertise, and
ethics. Only then can we transition from reactive “firefighting” to systematic prevention, weaving
an intelligent and warm protective net for adolescent mental health.
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Annotation

This study compares the influencing factors of entrepreneurial personality between Chinese and
Russian university students from a post - industrial society perspective, using a dual framework of
cultural dimension and educational system, and proposes targeted cultivation strategies.
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L Introduction

Entrepreneurial ~personality—stable psychological traits manifested in entrepreneurial
activities—is shaped by family, school, and sociocultural interactions, with cross-cultural
variations [5,7]. China and Russia, as neighboring major powers with distinct social and
educational systems, both confront the talent development challenges of the post-industrial era
[4,10]. A comparative study of university students’ entrepreneurial personality in both countries
deepens theoretical insights into its formation and offers practical guidance for entrepreneurship
education. This paper clarifies the conceptual meaning, compares similarities and differences in
influencing factors between Chinese and Russian students, and explores their underlying
mechanisms.

I1.Conceptual Definition and Theoretical Basis of Entrepreneurial Personality

Entrepreneurial personality is a core construct in entrepreneurial psychology. Leutner et al.
(2014) demonstrated that narrow traits like innovativeness predict entrepreneurial success better
than broad Big Five factors, and that entrepreneurial personality is measurable through these
narrow traits [9]. Zhang He (2023) confirmed that entrepreneurial training significantly improves
personality scores (p<0.01) and self-efficacy, indicating its malleability [5,8]. Zhao et al.’s (2010)
meta-analysis further identified openness (r=0.24 with intention, 0.21 with performance) and
conscientiousness (1=0.19) as the most stable predictors [10]. Thus, entrepreneurial personality is a
multidimensional, measurable, and trainable psychological construct.

III.Comparison of Main Influencing Factors of Entrepreneurial Personality between
Chinese and Russian University Students

Using a dual framework of cultural dimension (collectivism vs. individualism) and educational
system (state-led vs. market-driven), we compare the factors below.

(I) Chinese University Students

Family cultural capital (parents” education and occupation) affects students’ risk perception and
social capital [6]. School education systematically enhances entrepreneurial self-efficacy, which
plays a mediating role [8]. Meanwhile, collectivist tradition and the national “Mass
Entrepreneurship” policy jointly shape motivation, with the entrepreneurship rate rising from 1.6 %
t0 2.4 % [6,7].

(II') Russian University Students

Russian students generally view entrepreneurship as commerce for personal economic gain
rather than innovation, and show pronounced individualistic tendencies, prioritizing personal
interests (work-life balance, financial security) over collectivist values [2]. Family economic
conditions and regional disparities affect entrepreneurial social capital and risk perception [2].
Educational programs and university infrastructure influence attitudes, with economics /
engineering students more ready [1,3]. Ullah (2021), in a comparative study of 468 students from
six universities in China and Russia, found that entrepreneurial intention among Russian males was
significantly higher than among females, while gender differences in China were smaller [4].
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(1) Comparative Analysis and Discussion
Similarities: Family background and school education are consistently associated with

entrepreneurial personality in both countries [1,6]; employment pressure in the post-industrial

society acts as a common external driver [10]; entrepreneurial self-efficacy plays a key mediating
role in the formation of entrepreneurial personality in both [2,8].
(IV)Differences and their underlying mechanisms:

Table 1 presents a comparison of the main influencing factors of entrepreneurial personality

between Chinese and Russian university students.

Table 1 Comparison of Main Influencing Factors of Entrepreneurial Personality
between Chinese and Russian University Students

Influencing Factor | Chinese University | Russian University | Theoretical
Dimension Students Students Explanation
Family Factors Parents' occupation | Family ~ economic | China: cultural
and education level | conditions associated | capital mechanism;
associated with | with entrepreneurial | Russia:  economic
entrepreneurial social capital [2] capital mechanism
social capital and
risk perception [6]

School Factors Relatively systematic | Relatively China: state - led
entrepreneurship decentralized type; Russia:
education  system | entrepreneurship market - driven
[5.8] education type

environment, limited
practical
opportunities [2,3]

Socio -  cultural | Collectivist tradition | Pronounced Cultural dimension:

Factors creates both tension | individualistic collectivism Vs.
and synergy with | tendency, individualism
"Mass entrepreneurship
Entrepreneurship" seen as personal
policy [7] livelihood means [2]

Entrepreneurial Dual  drive  of | Pronounced Social recognition

Motivation achievement economic  security | important in
realization and | orientation; 54.3 % | collectivist culture;
economic  returns | prioritize work - life | individual interest
[6]; entrepreneurship | balance [2] priority in
rate increased from individualistic
1.6 %t02.4 % culture

Entrepreneurship Training University Systematic  system

Education Effects significantly infrastructure facilitates effect
associated with | associated with | evaluation;
higher entrepreneurial decentralized
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entrepreneurial orientation [1] system complicates
personality  scores effect assessment
(p<0.01) [5]
Gender Differences Small gender | Male entrepreneurial | May — relate  to
differences [4] intention cultural
significantly higher | construction of
than female [4] gender roles
Mediating Mechanism | Entrepreneurial self - | Entrepreneurial self - | Cross - cultural
efficacy [8] efficacy [2] consistency

Source: Compiled by authors based on literature analysis.

IV. Cultivation Strategies and Conclusion

(I) Cultivation Strategies

Based on the comparative analysis above, this paper proposes the following cultivation
strategies:

First, focus on cultivating openness, conscientiousness, and emotional stability, given their stable
predictive effects on entrepreneurial intention and performance [10].

Second, build a diversified collaborative entrepreneurship education ecosystem: China should
strengthen family-school-society links, while Russia should enhance on-campus infrastructure
and integrate curriculum with practice [1,5,6].

Third, adopt culturally differentiated approaches: emphasize social value for Chinese students
and activate individual intrinsic motivation for Russian students [2,7].

Fourth, strengthen Sino-Russian cooperation through joint curriculum development, cross-
cultural measurement tools, and student summer camps [4,9].

(I Conclusion

This paper clarifies the conceptual meaning of entrepreneurial personality and, within the
“cultural dimension—educational system” dual framework, compares the influencing factors
between Chinese and Russian university students. The main conclusions are:

First, entrepreneurial personality is a multifaceted construct (openness, conscientiousness,
extraversion, emotional stability), measurable via narrow traits [9], malleable [S5], and a key
education target. Zhao et al.’s meta-analysis confirmed openness and conscientiousness as stable
predictors (r=0.24, 0.19) [10], providing direct evidence for entrepreneurship education content.

Second, formation in both countries is associated with family, school, and sociocultural factors,
with entrepreneurial self-efficacy as a key mediator [2,8]. Training effectively enhances self-
efficacy in both contexts [5,8].

Third, differences stem from distinct cultural values and governance models of entrepreneurship
education [2,5]. China relies more on systematic state promotion [5,6,8]; Russia depends more on
individual initiative and market opportunities [1,2,3]. This finding challenges the simplistic
assumption that “individualism naturally fosters entrepreneurial personality”—collectivist culture,
combined with state-led interventions, can also effectively cultivate it [7,10]. Finally, broad
cooperation opportunities exist to address post-industrial talent demands [1,4]; future research
should conduct synchronous cross-national surveys to test the proposed framework.
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Annotation

Objective: To tackle drawbacks of the traditional assessment system in medical cell biology
laboratory courses, including outcome - oriented evaluation, neglect of learning process, single
assessment dimension and insufficient evaluation of innovation and practical abilities, this study
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reformed the assessment system to meet the talent cultivation requirements of the “New Medicine”
initiative.

Methods: A diversified three - in - one assessment system combining process, summative and
competency - oriented evaluation was established. Evaluation indicators were optimized with
digital assessment tools and curriculum ideology and politics integrated, and the feedback -
improvement mechanism was refined.

Results: Comparative analysis of parallel classes showed that students under the diversified
assessment system achieved better performance in experimental skills, class participation and
inquiry ability.

Conclusion: This system improves students’ learning initiative, experimental skills, scientific
thinking and innovation, offering theoretical and practical references for assessment reform of
medical laboratory courses.
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@unancupyeMslii poexT: KitroueBoii opy4eHHsIi MPOEKT BBICIIEr0 00pa30BaHMUs IPOBUHIII
XotinyHipsH «VcenenoBanie M MpakTHKa PehOPMUPOBAHUST CHCTEMBI OLICHKH MEIUIIMHCKHX
9KCMIEPUMEHTATIbHBIX KYPCOB B KOHTEKCTE BOCIMTAHMS HPABCTBEHHOCTH M (POPMHPOBAHHUS
mmusocty (SJGZ20210069)

AHHOTaIWs

Henb: Tpeononers HEMOCTATKH TPAUIIOHHON CHCTEMbI OLICHHBAHHS JTAOOPATOPHOTO Kypca
«MeuiMHCKas KiieToyHast OMOJIOTHs)), a MMEHHO: OpPHUEHTALMI0 Ha KOHEYHbIH pe3yJbTar,
UTHOPHUPOBAHKE TIporecca 00y4eHus, OJHOMEPHOCTb OLEHOYHBIX KPUTEPHUEB U HEIOCTATOUHYIO
OLICHKY HWHHOBAIIMOHHBIX W TPAKTHYECKUX CIOCOOHOCTeH. lccrenoBaHue HarmpaBlieHO Ha
pedopMHUpOBAaHUE CHCTEMBI OLICHUBAHHS B COOTBETCTBUM C TPEOOBAHUSIMU K MOJITOTOBKE KaJIpOB
B paMKax MHUIMATHBbI «HoBast MeuIHaY.

Merompbl: Pazpadorana muBepcH(HUIMPOBAHHAS TPEXKOMIIOHEHTHAs CHCTEMa OLICHUBAHHS,
O0BEMHSAIONIAsT  MPOLIECCYAIBHOE, HWTOTOBOE U KOMIIETEHTHOCTHO - OPHUEHTHPOBAHHOE
oueHnBaHue. ONTHMI3HPOBAHEI OLEHOUHbIC HHINKATOPBI, BHEAPEHBI [M(POBbIE HHCTPYMEHTHI
OLICHKM M 3JIEMEHTBl MJICOJIOTMYECKOr0 M HPAaBCTBEHHOI'O BOCHMTAHMS B paMKax Yy4eOHOM
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JIMCLHTUTHHBI (B COOTBETCTBHH C KypcoM «Maeomnornst i MONUTHKa» B yIeOHOM TIIaHe), a TakKe
YCOBEPIICHCTBOBAH MEXaHNU3M O0PaTHO CBSI3U M KOPPEKTHPYIOLIMX MEPOIPHSTHA.

Pesynprater:  CpaBHHUTENBHBIM aHATN3 MApPAUIENBHBIX TPYHIT TOKA3al, YTO CTYACHTHI,
o0y4aBIIMecs MO AUBEPCH(MHUIMPOBAHHON CHCTEME OLCHMBAHHUS, NOCTUIIIM OOJiee BBICOKHX
PE3yJIbTATOB 110 3KCIEPUMCHTAIBHBIM HABBIKAM, aKTHBHOCTH HA 3aHATHSX M CIHOCOOHOCTH K
TIOCTAHOBKE BOIIPOCOB.

3akmoueHue: JlaHHas CHCTeMa MOBBILIACT MO3HABATENbHYIO HHHUIMATHBY CTYICHTOB, HX
SKCTICPUMCHTAIIGHBIC ~ HABBIKM, HAYYHOC MBIIUICHHE W  WHHOBAIMOHHBIA  MOTCHIHA,
HPEJOCTABIII TEOPETUUECKUE U MPAKTHIECKUE OPHEHTUPBI T pehOPMUPOBAHNSI OLICHIBAHIIS B
ME/IMIMHCKUX JIAOOPATOPHBIX Kypcax.

Kirouessle cioBa

KOMIUIEKCHBI ~ JKCHEPUMEHT;  MOJENb  [PENoJaBaHMs;  MEJArOrMYeCKUid  MOUCK;
pedopmupoBarme

In the Al - integrated education era, traditional assessment in Medical Cell Biology fails digital -
intelligent demands, necessitating reform. To address exam - driven score - orientation and
cultivate well - rounded talents, we embedded tiered ideological - political indicators into process
and competency assessments to evaluate scientific spirit, integrity, and responsibility; incorporated
medical ethics items in summative exams to shape professional values; and established feedback
mechanisms with individualized comments, promoting integration and achieving "evaluation -
driven talent cultivation."

1. General Information

A total of 101 students from Classes 1 to 4, majoring in Clinical Medicine (2024 cohort) at
Jiamusi University, were selected, including 59 females and 42 males, aged 19-21 years.Inclusion
criteria: Full - time undergraduate students studying in the same learning environment and
following the same curriculum. Exclusion criteria: Students who were absent from class, on sick
leave, or absent from examinations.The questionnaire survey adhered to the principle of voluntary
participation.

2. Methods

The laboratory course of Medical Cell Biology (12 class hours) was delivered using the second
edition of the textbook published by People's Medical Publishing House, in conjunction with the
online MOOC on the Zhihuishu platform (https: // coursehome.zhihuishu.com / courseHome /
1000100728 / 384414 / 25#teachTeam). As a core foundation course for medical majors, Medical
Cell Biology is offered mainly to first - year students, who have recently completed exam - oriented
high school learning and are still building their professional cognition. Analysis shows they tend to
value scores over the learning process. To address this, we designed and implemented a reform of
the lab assessment system, with specific methods as follows.

(1) Addressing the problem of biased assessment orientation that emphasizes outcomes
over process. To address the prevailing deviation wherein students prioritize laboratory report
grades over operational rigor and inquiry - based reflection, while instructors tend to emphasize
theoretical delivery at the expense of hands - on skill development and practical problem - solving
guidance [1], we have introduced a dedicated experimental operation assessment. This assessment
encompasses dimensions such as laboratory attitude, safety compliance, problem - solving
capacity, and literature - based exploration.(2) Addressing the problem of a single evaluation
dimension that neglects comprehensive ability assessment. The traditional system, unsupported
by diverse teaching models, relied narrowly on grades, encouraging mechanical memorization and
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passive imitation, thus hindering overall ability development and failing talent cultivation goals
[1,2]. We adopted a "karyotype analysis" case method to assess multiple competencies, including
operation, design, teamwork, innovation, and scientific literacy.(3) Addressing the problem of
rigid assessment methods lacking digital - intelligent integration. Traditional assessments are
rigid and exam - focused, lacking a research literacy module to assess design, data, analysis, and
expression [3]. They also lack digital - intelligent integration for real - time tracking, compromising
objectivity and timeliness, thus requiring improved validity.(4) Addressing the problem of a
missing feedback mechanism that hinders continuous improvement. The system lacks
feedback: scores only, no guidance, preventing improvement and the “evaluation—feedback—
improvement” cycle [4]. We built a “three - in - one” system (process, summative, competency -
based), balancing process / outcomes and knowledge / ability. Process covers preview, operation,
report, collaboration; summative combines theory and practice; competency targets research,
innovation, skills—together reflecting learning and achieving “promoting learning and teaching
through evaluation.”(5) Addressing the problem of difficult integration between ideological -
political education and professional education. We embedded ideological - political elements
into evaluation criteria [5], adding dimensions of scientific spirit, integrity, responsibility, and
teamwork—operationalized via data authenticity, procedural rigor, safety compliance, and
collaborative performance.

During the autumn semester, two parallel classes of first - year Clinical Medicine students (2024
cohort) were assigned as experimental group (reformed diversified assessment) and control group
(traditional assessment) in the blended Medical Cell Biology laboratory course. Over 12 class
hours, comparisons covered online Zhihuishu MOOC, offline operations, and report scores.
Baseline levels and teaching staff were consistent across groups to ensure objectivity and
comparability.

We optimized evaluation for process traceability and quantifiability: process evaluation used a
closed loop (online check - in, offline scoring, peer review, teacher finalization); summative
combined theory and practical exams with video; competency used reports, defenses, literature
searches, and multi - judge scoring (Figure 1). Data verification cross - checked regularly to ensure
reliability.

Figure 1. Weight allocation of the diversified evaluation system
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3. Statistical Analysis

All data were analyzed using SPSS 29.0 software. Measurement data were expressed as mean +
standard deviation. Group comparisons were performed using the t - test. Categorical data were
expressed as number of cases or percentages, and group comparisons were performed using the chi
- square test. Ranked data were analyzed using the Mann—Whitney U test. A value of P < 0.05 was
considered statistically significant.

4. Results

After the completion of the teaching practice, the experimental abilities and learning outcomes
of students in the diversified assessment group and the traditional assessment group were compared
through quantitative scoring and a questionnaire survey. At the quantitative level, teachers assigned
scores for students' experimental reports, original records, class discussion participation rate,
experimental operation ability, cooperation ability, and problem - solving ability. Compared with
the traditional assessment group, the diversified assessment group showed an average improvement
of 18.6 % in four abilities—experimental operation ability, class discussion participation rate,
cooperation ability, and problem - solving ability—and a 22.34 % increase in the excellent rate of
the summative examination. In terms of learning outcomes, students in the diversified assessment
group were significantly superior to those in the control group in the completion quality of
experimental reports and classroom participation. The number of scientific research and innovation
- related outputs (experimental improvement suggestions, literature searches, and class discussions)
increased by 35 % compared with the control group (Figure 2). The questionnaire survey showed
that 85.7 % of the students in the experimental group believed that the reformed assessment system
could stimulate their learning initiative, and 93.3 % indicated that their knowledge expansion ability
had been significantly enhanced (Figure 3), effectively reversing the learning tendency of "valuing
scores over process'.

Figure 2. Comparison of evaluation between the two groups
Black bars represent the traditional assessment group;
gray bars represent the diversified assessment group. ns, no significant difference;
*P <0.05; **P <0.01.

137



Figure 3. Satisfaction evaluation of teaching effectiveness
in the two groups

5. Discussion

The cell biology laboratory course is vital for life science talent cultivation, and its assessment
system critically affects teaching quality. Traditional assessments overemphasize report
completeness and result accuracy, fostering a "outcome - over - process" mentality. This leads
some students to neglect operational standards and data authenticity, even falsifying or plagiarizing,
violating research ethics [6 - 7]. Moreover, they inadequately evaluate process abilities (design,
proficiency, collaboration, problem - solving) and core competencies like scientific attitude and
integrity, creating a skill - centric imbalance that fails to cultivate well - rounded talents.
Additionally, inherent ideological - political resources—scientific rigor, responsibility, teamwork—
are not integrated as core dimensions but as superficial additions, hindering value guidance
integration [8].

To address these issues, we pursue systematic optimization along three dimensions:First,
reconceptualizing assessment philosophy—shifting from outcome - only to process - and -
developmental evaluation, with diagnostic, motivational, and growth functions, and adopting multi
- stakeholder involvement (teacher, self, peer) to enhance objectivity and student agency
[9].Second, refining process - oriented dimensions—deconstructing the experimental process into
pre - class (preview, design), in - class (operation, proficiency, safety, collaboration, problem -
solving), and post - class (report authenticity, analysis depth, reflection). Quantifying observation
points at each stage avoids one - time assessment pitfalls and captures overall competencies
[10].Third, embedding ideological - political elements—integrating them into every assessment
component to form a “professional competence + ideological - political literacy” model. Indicators
like data authenticity, operational standardization, reagent disposal, and collaborative division of
labor reflect integrity, responsibility, and teamwork, guiding students toward both technical skills
and sound values [11-13].

Practical implementation shows that digital - intelligent platforms identify student weaknesses,
improving teaching relevance by over 30 %; 92 % of teachers can standardize multi - evaluation,
and 78.5 % adopt an “assessment - driven” philosophy, enhancing evaluation capabilities. The
diversified system motivates students and supports individualized education [14]. Ongoing
optimization requires dynamic adjustments by institutional context and student level (e.g., junior
students focus on basic skills, senior on innovation), and teacher training should be strengthened to
ensure effective implementation [15].
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PROBLEMS AND COUNTERMEASURES IN KINDERGARTEN TEACHERS' USE
OF DIGITAL AND INTELLIGENT TECHNOLOGIES IN TEACHING ACTIVITIES

Annotation

"Digital and Intelligent Technology" refers to the technological paradigm characterized by the
deep integration of digitalization and intelligent systems. While digital technologies are no longer
unfamiliar to us, intelligent technologies are also advancing rapidly and increasingly permeating
daily life, work, and education. In early childhood education, the effective application of digital and
intelligent technologies in kindergarten teaching activities not only aligns with societal
development needs, alleviates teachers 'workloads, and optimizes instructional processes, but also
addresses specific developmental requirements of young children. However, current practices
among kindergarten teachers often exhibit issues such as neglecting children's developmental
needs, adopting haphazard approaches, and developing excessive reliance on these technologies.
These challenges primarily stem from teachers overlooking children's autonomy, insufficient
proficiency in utilizing digital tools, and inadequate understanding of their potential. It is
recommended that kindergarten teachers adopt a child - centered approach when employing digital
and intelligent technologies to foster children's development, properly recognize their supportive
role in teaching activities, and actively master appropriate applications to enhance the quality of
educational practices.

Keywords

Preschool education; Kindergarten; Kindergarten teachers; Digital and intelligent technologies;
Teaching activities

On March 31,2026, the Ministry of Education held the 2026 deployment meeting for the
National Education Digitalization Strategy Action, systematically outlining six key initiatives—
including "AI for School Education" —for the first time under the "Artificial Intelligence +
Education" framework. This underscores the pivotal role of digital and intelligent technologies in
education. By focusing on the preschool education sector and conducting in - depth research on
how kindergarten teachers utilize these technologies in teaching practices, educators can better
employ them rationally and effectively, enabling digital and intelligent technologies to fulfill their
full educational potential during the preschool stage.

1. The Critical Role of Kindergarten Teachers in Utilizing Digital and Intelligent Technologies
for Teaching Activities

With the rapid advancement of digital and intelligent technologies, their application has become
indispensable in preschool education methodologies and teaching practices. Kindergarten teachers
rely heavily on these technologies to conduct instructional activities. Preschool children, as citizens
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growing within society, require a comprehensive understanding of digital technologies for their
holistic development. When effectively utilized, digital tools enable educators to deliver richer
learning content and immersive teaching scenarios, helping children grasp contemporary
technological advancements while fostering national pride and patriotism. Moreover, educational
innovation demands integration of cutting - edge technologies and best practices from societal
progress. By leveraging digital tools, kindergarten teachers can reduce the burden of repetitive
tasks, allowing full focus on meaningful educational activities. This approach not only optimizes
instructional processes but also enhances the experiential value of learning for young learners.

2. Challenges Faced by Kindergarten Teachers in Utilizing Digital and Intelligent Technologies
for Teaching Activities

(1) Kindergarten teachers often overlook children's developmental needs when employing
digital and intelligent technologies in teaching activities.

The application of digital and intelligent technologies aimed at meeting young children's
developmental needs not only helps children understand modern technological advancements but
also stimulates their interest in activities and enriches their learning experiences. These technologies
should be seamlessly integrated with traditional teaching methods to holistically promote children's
development. However, some kindergarten teachers currently fail to effectively combine digital
technologies with conventional teaching approaches, allowing these technologies to replace hands -
on activities and emotional engagement experiences, thereby neglecting critical developmental
aspects. Taking digital picture book reading as an example: some kindergartens use digital devices
to play digital versions of picture books, substituting children's independent selection of physical
books. While this enhances digital engagement, it overlooks teacher - child interaction, children's
autonomy in choosing books, reading motivation, and peer collaboration—all of which hinder the
development of emotional intelligence and social skills.

(2) Kindergarten teachers' use of digital and intelligent technologies in teaching activities may
easily lead to a certain degree of blindness.

Kindergarten teachers employing digital and intelligent technologies in their teaching activities
should adhere to clear objectives. Purposeful selection and application of these technologies help
guide children in understanding activity content, thereby effectively enhancing instructional
outcomes and improving teaching quality. However, current practices among some kindergarten
teachers still exhibit a degree of randomness in utilizing digital technologies, often overlooking
their intended purposes and expected impacts. Taking a holiday - themed activity as an example:
certain teachers simply search for the holiday name, download relevant video materials,
mechanically compile the content, play it sequentially for children, and conclude the activity. The
resulting content lacks coherence; teachers 'critical reflection diminishes, while children struggle to
establish meaningful connections or achieve deep comprehension of the activity's content.

(3) Kindergarten teachers' use of digital and intelligent technologies in teaching activities may
easily lead to excessive dependency.

Kindergarten teachers should maintain a reasonable and moderate approach to their reliance on
digital and intelligent technologies, as excessive dependence may negatively impact the actual
effectiveness of activities, particularly given the unique nature of the teaching profession and the
specific characteristics of kindergarten learners. Currently, when encountering questions, most
people tend to seek answers by querying Al, with Al - generated responses frequently appearing
first in search results—a pattern also observed among kindergarten teachers. Some teachers
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habitually rely directly on Al - generated materials such as activity plans, problem scenario images,
instructional videos, game guides, and activity PPT. After obtaining answers, some teachers reduce
their targeted reflection on the questions and neglect further analysis or refinement of the provided
information.

3. Reasons for the Challenges Faced by Kindergarten Teachers in Utilizing Digital and
Intelligent Technologies for Teaching Activities

(1) Kindergarten teachers often overlook children's autonomy when employing digital and
intelligent technologies.

On one hand, when selecting teaching tools, some kindergarten teachers primarily focus on the
suitability of digital and intelligent technologies for activity content, often opting for more
expressive methods to present the content and enhance its visual impact. On the other hand, some
teachers tend to overlook the careful selection of content delivered through these technologies,
failing to comprehensively consider factors such as children's existing knowledge and practical
developmental needs.

(2) Kindergarten teachers lack sufficient proficiency in applying digital and intelligent
technologies.

Most universities' preschool education programs do not offer courses related to digital and
intelligent technologies such as educational data science or artificial intelligence ethics. In teacher
training programs, instruction on digital and intelligent technologies is primarily provided by
technology suppliers, lacking systematic digital literacy courses. In - service teachers are generally
familiar with traditional educational technology tools like multimedia, but they pay insufficient
attention to the application of digital and intelligent technologies in educational practice [1, c.145—
147]. Whether during the undergraduate education of preschool education students or during pre -
service and in - service training for kindergarten teachers, relevant education or training on digital
and intelligent technologies still lacks a systematic approach and practical application.

(3) Kindergarten teachers lack a proper understanding of the application of digital and intelligent
technologies

On one hand, some kindergarten teachers primarily focus on utilizing existing digital media in
kindergartens. Given the rapid development of contemporary society, these teachers often lack a
comprehensive understanding of digital and intelligent technologies and fail to develop a
systematic and accurate grasp of their application. On the other hand, their use of such technologies
mainly serves kindergarten teaching requirements, with limited systematic understanding of
education - specific digital and intelligent technology applications.

4. Strategies to Address Issues in Kindergarten Teachers' Use of Digital and Intelligent
Technologies in Teaching Activities

(1) "Child - Centered Approach": Leveraging Digital and Intelligent Technologies to Promote
Early Childhood Development

On April 9, 2026, the Ministry of Education launched the 15th National Preschool Education
Awareness Month under the theme "Jointly Safeguarding Childhood in the Digital Age." Key
promotional priorities include respecting children's natural physical and mental development
patterns, emphasizing the vital importance of their authentic daily lives and play activities, creating
nurturing environments that foster close connection with nature, hands - on experiences, and
emotional warmth, encouraging proactive inquiry - based learning, and preventing digital devices
from replacing quality family time, teacher - child interactions, and peer relationships. In this era of
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rapid digital and intelligent technology advancement, kindergarten teachers must consistently
uphold a child - centered approach. Children remain the central focus of preschool education, and
teachers should prioritize their development throughout instructional activities while using digital
technologies to support holistic growth. When leveraging these technologies to enhance teaching or
enrich learning experiences, educators must thoroughly consider children's current age stages, their
existing developmental competencies, and individual learning needs.

(2) Correctly Understanding the Supporting Role of Digital and Intelligent Technologies in
Teaching Activities

"In the preschool education stage, Al - enhanced teaching represents the primary manifestation
of Al - integrated instruction, emphasizing the technical attributes of artificial intelligence." [2,¢.58 -
61] Current kindergarten teachers should fully recognize that digital and intelligent technologies
serve merely as tools to support teaching activities; their integration cannot entirely replace the
educational responsibilities of kindergarten teachers. When collecting activity - related content
through digital and intelligent technologies, kindergartens must further process, refine, and integrate
the collected information to align with the activity objectives and requirements of the preschool
stage. By appropriately utilizing these technologies during teaching activities and fully leveraging
the unique value of kindergarten teachers in education, institutions can better promote the holistic
development of young children.

(3) Actively understand and appropriately utilize digital and intelligent technologies to conduct
teaching activities

"While artificial intelligence cannot replace kindergarten teachers, teachers who utilize Al will
replace those who do not." [3, c.3 - 6] Today, Al technology has gradually integrated into the
education sector, including early childhood education. Kindergarten teachers should keep pace with
the times, proactively learn Al technologies, incorporate them into teaching activities, and strive to
achieve digital - intelligence integration.[4, c.101 - 105] Teachers should stay updated on the latest
developments in digital - intelligence technologies, actively explore their applications in teaching,
and appropriately select suitable technologies based on instructional content to support children's
development. While benefiting from the operational efficiencies offered by these technologies,
teachers must critically evaluate the validity of information, continuously reflect on implementation
outcomes, and ensure that digital - intelligence tools truly fulfill their educational purpose in
classroom practice.

In today's era, digital and intelligent technologies are increasingly integrated into the education
sector. At the preschool level, the effective and rational application of these technologies in
teaching activities hinges primarily on kindergarten teachers. Their understanding and proficiency
in utilizing digital and intelligent technologies significantly influence both instructional outcomes
and children's learning experiences. Future efforts should focus on further researching how
preschool teachers can appropriately employ these technologies in teaching practices, fostering
their professional development and continuously enhancing their ability to implement digital and
intelligent teaching methods—thereby promoting the holistic development of children in the digital
age.
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KRASHEN'S "COMPREHENSIBLE INPUT" THEORY IN THE PRACTICE
OF HIGH SCHOOL ENGLISH WRITING TEACHING

Annotation

Writing proficiency remains a persistent challenge in high school English as a Foreign Language
(EFL) contexts, where traditional product - oriented instruction often expects learners to produce
output without adequate prior linguistic exposure. This study investigates the practical application
of Stephen Krashen’s Comprehensible Input Hypothesis (i+1) in high school English writing
pedagogy. Employing mixed research design over sixteen weeks (N=42 intermediate Grade 11
students), the study collects data through writing anxiety questionnaires, semi - structured
interviews and classroom observations, and developed and implemented a four - pathway
framework: (1) input needs analysis and material calibration, (2) pre - writing input enhancement
techniques, (3) writing production with affective filter management, and (4) feedback as dynamic
comprehensible input. Quantitative results demonstrated statistically significant improvements in
syntactic complexity (d=1.18), lexical diversity (d=1.56), writing fluency (d=1.85), and reduced
writing anxiety (d=1.71). Qualitative findings revealed enhanced noticing of target structures,
affective transformation, and strategic use of input resources, as well as overall progress in students’
writing fluency, lexical diversity and syntactic complexity. This study suggests teachers may
systematically integrate comprehensible input into writing lessons, a practical, rational strategy to
boost secondary students’ writing performance.
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1. Introduction

1.1 The Challenge of Writing Instruction in EFL Contexts

EFL writing curricula prioritize writing proficiency (Hyland, 2019), yet students lack adequate
authentic written input outside class. Traditional product - based teaching relies on model recitation
and surface error correction (Silva, 1990; Ferris, 2002), failing to build flexible communicative
skills (Cumming, 1989) and hurting learners’ exam performance and educational equity.

1.2 Theoretical Promise of Input - Oriented Approaches

Krashen’s Monitor Model (1982, 1985) puts forward the i+1 Comprehensible Input Hypothesis
against rigid grammar drills. Its Affective Filter Hypothesis notes anxiety undermines input
absorption (Krashen, 1982). These theories apply to writing (Lee & VanPatten, 2003), requiring
lessons to emphasize pre - writing input rather than pure output practice.

1.3 Research Gap and Rationale

Most research on Krashen’s theory centers on listening and reading, while writing - related
empirical evidence remains scarce (Lightbown & Spada, 2021). High school EFL educators lack
actionable, verified input - based writing teaching strategies.

This study fills the gap with one core research question: How can Comprehensible Input theory
be systematically integrated into senior high English writing lessons, and how does such practice
improve students’ writing accuracy, fluency and complexity, and alleviate their writing anxiety?

1.4 Significance and Scope

This research delivers three clear contributions:

1. A theoretically sound, empirically verifys framework for input - driven writing teaching;

2. Replicable lesson procedures tailors to senior high EFL classrooms;

Empirical evidence collected from questionnaires, interviews and classroom observations
proving the efficacy of input - oriented writing pedagogy.

The research targets Grade 11 intermediate - level learners over a full 16 - week semester.

2. Theoretical Foundations

2.1 Comprehensible Input Hypothesis (i+1)

The Comprehensible Input Hypothesis constitutes the core of Krashen’s Monitor Model.
Krashen (1985) states: “We acquire language in only one way: when we understand messages, that
is, when we receive ‘comprehensible input™’ (p.2). It differentiates deliberate grammar learning and
unconscious pattern acquisition; only acquired knowledge supports fluent writing expression.
Acquisition relies on properly graded i+1 input matching learners’ interlanguage level.

2.2 Affective Filter Hypothesis

Krashen (1982) names motivation, self - confidence and anxiety as key affective barriers, with
research proving foreign language anxiety impairs learning performance (Horwitz et al., 1986;
Maclntyre & Gardner, 1994).Error - focused, summative writing assessments raise learners’
affective filter and hinder acquisition. Classrooms should adopt low - pressure tasks and
encouraging feedback to ease anxiety and improve input uptake.

2.3 Noticing and Input Processing

Schmidt’s (1990, 2001) Noticing Hypothesis complements Krashen’s ideas, claiming conscious
attention converts raw input into usable linguistic intake and supports targeted input enhancement
in writing lessons.VanPatten (2004) notes learners naturally prioritize word meaning over grammar
rules. Structured input activities redirect their focus to build clear connections between linguistic
forms and communicative meanings.
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2.4 The Input - Output Interface

Proposed by Swain in 1985 and updated in 2005, the Output Hypothesis defines three key
functions of written output: noticing linguistic deficiencies, testing language hypotheses, and
conducting metalinguistic thinking. Input and output work cooperatively rather than oppositely.
This study treats writing as the terminal part of the input - output learning sequence. Sufficient pre -
writing input is arranged.

2.5 Summary of Theoretical Framework

Four interconnected theories form the complete theoretical foundation of this research. The
Comprehensible Input Hypothesis establishes graded i+1 input as the core prerequisite for language
acquisition. Focusing on emotional barriers, cognitive processing and output functions respectively,
the three latter theories together generate verifiable theoretical deductions for the writing teaching
methods adopted in this research.

3. Research Process

3.1 Research Design and Context

This research adopts mixed research methods using questionnaires, classroom observation and
semi - structured interviews. Distinct from lab - controlled experiments, it implements teaching
interventions in authentic classrooms to produce applicable EFL writing strategies. Carried out
from September through December 2025, the 16 - week experiment was implemented in Sunshine
High School. As this institution boasts medium regional English standards and follows the unified
national teaching syllabus, the intervention environment remained consistent, allowing the research
results to achieve moderate generalization.

3.2 Participants

The participants were 42 Grade 11 intermediate students from two parallel classes: 23 girls and
19 boys aged 16-17. Having learned English formally for nine years and spoken Mandarin
natively, they showed rigid sentence use and limited vocabulary under exam - focused writing
drills. Prior institutional ethical approval was granted. Students and guardians signed informed
consent, and participants could withdraw anonymously at any time without academic penalties,
complying fully with standard academic ethical norms.

3.3 The Four - Pathway Instructional Framework

Built on Krashen’s input theories and VanPatten’s input processing theory, this cyclic two -
week intervention forms a closed - loop teaching system covering diagnosis, pre - writing input,
drafting and post - writing feedback.

3.3.1 Pathway 1: Input Needs Analysis and Material Calibration

Diagnostic writing assessments uncovered typical intermediate - level weaknesses: scarce
complex clauses, sparse logical connectors, vague vocabulary and underdeveloped topic sentences.
Corresponding i+1 learning targets were set afterwards. Scaffolded model texts and simplified
authentic reading materials were level - adjusted for students, avoiding overly difficult or unduly
simple learning tasks.

3.3.2 Pathway 2: Pre - Writing Input Enhancement Techniques

Every writing task was preceded by 20-30 minutes of comprehensible input activities to
highlight target linguistic structures and link input to output. Four targeted approaches were
adopted: highlighted textual enhancement, topic - based input flooding, meaning - driven structured
input exercises (VanPatten, 2004), and group dictogloss to reduce learners’ anxiety during
language noticing.
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3.3.3 Pathway 3: Writing Production with Affective Filter Management

The redesigned 60 - minute writing class reduces learners’ affective filter, unlike conventional
error - focused assessment that discourages writing. It consists of three balanced parts: 15 minutes
of free writing and outlining, 30 minutes of relaxed open - book draft writing without scoring, and
15 minutes of post - writing self - reflection. Teachers only praised learners’ efforts and effective
language use instead of pointing out mistakes publicly.

3.3.4 Pathway 4: Feedback as Dynamic Comprehensible Input

Instead of rigid error correction, feedback was redefined as auxiliary comprehensible input. It
was delivered in five daily progressive stages to foster students’ autonomous revision abilities. The
procedure contained teacher sentence reformulation, simplified error marking codes, peer positive
phrase sharing, and voluntary draft revision without compulsory error fixing requirements.

3.4 Data Collection Instruments

Quantitative measuring tool: FLWAS anxiety questionnaires (Cheng, 2004). Qualitative data
covered ten classroom observation logs, weekly student journals and semi - structured interviews
with eight subjects. Multiple data sources realized triangulation to boost result reliability.

3.5 Data Analysis

Quantitative data were analysed via SPSS 28.0 with paired - samples t - tests and Cohen’s d
effect size calculation at the significance level 0=0.05.Qualitative data underwent thematic analysis
(Braun & Clarke, 2006) on NVivo 12, reaching inter - coder reliability of 0.84. High consistency
among coders eliminated subjective bias and guaranteed stable, replicable analysis results for
subsequent discussion.

4. Results

4.1 Changes in Writing Anxiety

FLWAS questionnaire scores dropped markedly from pre - test to post - test with significant
statistics and a large effect size. The four - pathway framework successfully lowered learners’
affective filter. Less writing - related stress removed emotional barriers to output, creating a stable
mental basis for better writing quality and syntactic richness.

4.2 Qualitative Results

Thematic analysis of journals, interviews and class observations produced three core themes,
which supplement and interpret questionnaire data from students’ personal experience and
classroom performance.

4.2.1 Noticing and Internalization of Input

Most learners actively spotted target sentence structures, linking words and word collocations in
provided reading materials as the intervention proceeded. This transition from intentional study to
spontaneous use validates sustained input’s lasting effects on language proficiency development.

4.2.2 Affective Transformation

All interviewed students reported heavy writing pressure before the research, showing obvious
avoidance toward composition tasks. After instruction, nearly all interviewees felt far less nervous
about writing. Participant 22 said: “When the teacher says ‘write,” my heart beats fast.” Post -
intervention follow - up interviews showed that seven of the eight participants achieved obvious
positive affective transformation. Participant 22 continued: “Now I know it’s not for a grade.” Class
observation also confirmed the shift: distracted, hesitant behaviors decreased, replaced by steady,
continuous writing during tasks.
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4.2.3 Strategic Use of Input Resources

At first, students mechanically copied sentences and content from sample passages. As the
intervention advanced, they learned to selectively draw support from input materials to fix personal
writing flaws. Learners treated model texts as adjustable reference tools rather than fixed templates,
developing self - regulated writing learning strategies.

4.3 Integration of Findings

Questionnaire and qualitative observation - interview data mutually reinforce one another and
verify the value of the four - pathway teaching framework. Enhanced writing fluency corresponds
to lowered anxiety recorded in questionnaires, and self - reported emotional relief matches reduced
negative classroom writing behaviors, forming a coherent, reliable causal logic for the
intervention’s positive effects.

5. Discussion

5.1 Interpretation of Findings

The four - pathway intervention effectively implements Comprehensible Input theory in high
school writing, covering i+1 graded input, affective control, form noticing and cyclic feedback.
Questionnaire data confirmed anxiety relief while qualitative records captured overall writing
improvements. Lexical richness and fluency grew faster than syntactic complexity, consistent with
interlanguage development sequences. Low - anxiety writing activities successfully reduced the
affective filter and removed learners’ emotional barriers to written output.

5.2 Comparison with Previous Research

Prior input - focused writing studies centered on post - writing corrective feedback (Ferris, 2002;
Bitchener & Ferris, 2012), whereas this study highlights the greater value of pre - writing and in -
task input. It proves input and output are complementary rather than conflicting, with sufficient
receptive resources lifting written production volume. Unlike past research treating anxiety as a
stable personal trait, this paper confirms redesigned writing tasks can continuously mitigate writing
stress for learners of all initial proficiency levels.

5.3 Theoretical Implications

The results partly support the Comprehensible Input Hypothesis: structured i+1 input generates
remarkable writing growth, yet output still serves to test linguistic hypotheses and identify
knowledge deficiencies. Meaning - focused structured input elicits spontaneous noticing of
linguistic forms, aligning with Schmidt’s Noticing Hypothesis. This study breaks the rigid division
between reading and writing skills, proving that the two competencies rely on identical cognitive
mechanisms in second language acquisition.

5.4 Pedagogical Implications

Three feasible teaching suggestions are provided for EFL writing instructors. First, reserve
ample class time for pre - writing input and keep a 3:1 ratio of input to output activities. Second,
low - stakes process - focused activities including ungraded drafts and positive peer sharing can
ease learner anxiety and require no additional teaching resources. Third, redesign error feedback as
supplementary comprehensible input; teachers only offer a small number of i+1 sentence
reformulations instead of comprehensive, discouraging error marking on drafts.

5.5 Limitations and Future Research

The study bears five key limitations: no control group, single - site small sample and a short 16 -
week cycle, which restrict causal judgment, cross - context generalization and long - term effect
tracking. It also fails to test skill transfer to new genres or compare the independent effect of each
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teaching pathway. Subsequent controlled, multi - site longitudinal research is needed, incorporating
repeated questionnaire surveys and separate pathway contrast analysis to further refine input -
oriented writing pedagogy.

6. Conclusion

This study adopts Krashen’s Comprehensible Input theory in senior high English writing
through a four - stage framework. Drawing on questionnaires, classroom observations and semi -
structured interviews, the 16 - week intervention improved students’ writing performance,
linguistic diversity and fluency, and relieved their writing anxiety.

It connects SLA theories with practical teaching via replicable instructional procedures, offering
a theoretical alternative to traditional product - oriented writing teaching. Graded i+1 input, low -
pressure process - oriented tasks and input - based feedback reform writing instruction, encouraging
students’ spontaneous idea expression. Future cross - context and long - term researches will
optimize input - driven writing approaches and verify their effectiveness in second language
acquisition via periodic questionnaire tracking.
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Annotation

With the advent of the post - industrial society, the deep synthesis of science and education has
become a core mechanism of social transformation. Early childhood science education should shift
from fragmented knowledge transmission to the cultivation of comprehensive competencies. This
paper aims to analyze the demand for innovative talents in the post - industrial society, demonstrate
the value of integrating STEAM education philosophy into kindergarten science education
activities, and propose implementation pathways. The study adopts literature analysis and
theoretical construction methods, focusing on the core characteristics of STEAM education
philosophy. The results indicate that the transformation of kindergarten science education can be
effectively achieved by restructuring activity objectives, enhancing teachers’ interdisciplinary
competencies, and changing the teacher’s role.
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“Human society is currently undergoing a profound transformation. In his book The Coming of
Post - Industrial Society, Daniel Bell points out that the post - industrial society is organized around
theoretical knowledge as its axis, with its economic form shifting from product manufacturing to a
service economy, and professionals and technologists becoming the dominant occupational class
[1,c,504].

“The National Action Plan for Scientific Literacy (2021-2035) explicitly states the need to
‘stimulate young people’s curiosity and imagination, and enhance their interest in science,
innovative awareness, and innovation ability’ [4,c,3]. This philosophy is highly consistent with the
goal of ‘inquiry - based learning’ emphasized in China’s Guidelines for the Learning and
Development of Children Aged 3-6. However, the integration of STEAM education philosophy
into kindergarten science education activities still faces practical challenges. First, current
kindergarten science education activities tend to emphasize knowledge transmission while
neglecting the cultivation of scientific methods, skills, and affective attitudes. Second, the
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disciplinary integration of science activities needs improvement, mainly focusing on the integration
of science and mathematics, with limited attention to other domains. Finally, observations reveal
that most science education activities still follow the traditional instructional model of ‘teacher
explanation and demonstration — children’s manipulation — teacher summary,” which makes it
difficult to stimulate children’s inquiry interest and innovative ability [6,c,43]. Therefore, it is
urgent to clarify the value of integrating STEAM philosophy into kindergarten science education
and to explore feasible pathways, so as to promote the scientific implementation and integration of
interdisciplinary education in the early childhood stage.”

1.The Value of Integrating STEAM Education Philosophy into Kindergarten Science
Education Activities

The value of integrating STEAM education philosophy into kindergarten science activities
should not be reduced to the introduction of a new curriculum model; rather, it should be
understood as a transformation responding to the educational demands of the post - industrial era.

(1)Respecting the Characteristics of Young Children’s Cognitive Development and
Promoting the Active Construction of Scientific Experiences

The STEAM education philosophy emphasizes contextualized learning and learning by doing,
advocating that scientific problems be placed in authentic tasks and life - based scenarios, guiding
young children to acquire direct experience through observation, manipulation, and trial and error.
Integrating STEAM education philosophy into kindergarten science education activities shifts
science learning from passive reception to active construction. Young children no longer passively
accept given scientific conclusions; instead, they complete the internalization of experience through
independent observation, hypothesizing, material manipulation, and summarizing and reflection,
actively constructing their own scientific cognitive system. This truly achieves “learning by doing,
learning by playing, learning by creating,” which helps enhance the appropriateness of kindergarten
science education.

(2)Young Children’s Scientific Literacy and Laying the Foundation for Lifelong Inquiry

When children become accustomed to transforming a confusion into a question that can be
explored through hands - on attempts, inquiry is no longer a task assigned by the teacher but
becomes their natural response to the world. Meanwhile, in collaborative inquiry, children need to
listen to their peers’ ideas, express their own viewpoints, and negotiate when faced with differing
opinions — these exercises in social skills intertwine with scientific inquiry, jointly constituting the
rich connotation of scientific literacy, and laying a psychological and competency foundation for
subsequent science learning and lifelong inquiry.

(3)Responding to the Developmental Demands of the Era and Cultivating Future -
Oriented Innovative Talents

Deeply integrating STEAM education philosophy into kindergarten science education activities
can, based on the general trend of era development and the fundamental tasks of early childhood
education, transcend the limitations of single - discipline teaching, take the cultivation of future
talents’ core competencies as the guiding direction, and embed the thinking foundation of
innovation and creation at the early childhood stage [2,c,136]. Preschool children already possess
the cognitive conditions and brain development foundation necessary for STEAM learning.
Integrating STEAM philosophy into science education activities not only helps develop young
children’s scientific thinking but also effectively enhances their scientific inquiry abilities, thereby
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laying a solid foundation for cultivating innovative talents capable of adapting to future social
development [3,¢,109].

2.Analysis of the Difficulties and Reasons in Integrating STEAM Education Philosophy
into Kindergarten Science Education Activities

(1)Overemphasis on Knowledge Transmission and Neglect of the Cultivation of Inquiry
Abilities and Affective Attitudes

In current kindergarten science education activities, the selection of content and the positioning
of objectives generally show a tendency to emphasize knowledge while downplaying abilities. At
the same time, teachers rarely pay attention to whether children raise new questions during the
manipulation process or show a willingness to continue exploring, and the cultivation of affective
attitudes is thus imperceptibly neglected [5,c,142]. STEAM education does not disregard
knowledge; rather, it regards knowledge as living experience that is actively constructed and
applied in the process of solving real problems, rather than as static conclusions to be passively
received.

(2)Teachers’ Surface - Level Understanding of STEAM Education Philosophy and
Insufficient Interdisciplinary Competence

Currently, in kindergarten science education activities, the implementation of STEAM education
philosophy generally presents practical difficulties characterized by superficial conceptual
understanding and formalized practical application. Most teachers lack systematic and in - depth
knowledge of the core connotations and implementation of STEAM education, believing that
STEAM education simply means adding isolated components such as hands - on making, artistic
decoration, or counting to existing science activities, without truly grasping the interdisciplinary
integration essence of STEAM education. The root causes of this,lie in the inadequacy of
specialized systematic pre - service training and in - service training systems for STEAM education
at the early childhood stage. Most kindergarten teachers lack professional and systematic
theoretical learning and practical guidance in STEAM during their college studies and on - the - job
training, failing to form interdisciplinary educational thinking and a teaching cognitive framework
suitable for the age characteristics of preschool children. They have insufficient mastery of the
implementation principles, activity design logic, and organization strategies of STEAM education
that align with young children’s developmental patterns.

(3)Rigid Organizational Models Stuck in the Traditional “Demonstration — Manipulation
— Summary” Process

Although concepts such as “inquiry - based learning” and “child - centeredness” have been
advocated for many years, the three - stage model of “teacher explanation and demonstration —
children’s imitation and manipulation — teacher summary of conclusions” still dominates frontline
kindergarten science activities.

The root cause of this problem lies, on the one hand, in objective constraints such as insufficient
richness of activity materials, which makes teachers hesitant when faced with open - ended inquiry,
worrying that they will be unable to effectively support every child. On a deeper level, teachers
have a vague understanding of their own role in science activities. They do not know how to
effectively promote children’s deep inquiry through strategies such as high - level questioning,
material adjustments, and scaffolded dialogues without directly providing answers. Consequently,
they retreat to the “explanation and demonstration” model that feels most secure and controllable to
them.
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3.0Optimization Pathways for Integrating STEAM Education Philosophy into
Kindergarten Science Education Activities

(DRestructuring the Objective Structure of Activities: From Knowledge Memorization to
Scientific Literacy Cultivation

The key to overcoming the difficulty of “overemphasizing knowledge transmission while
neglecting inquiry abilities and affective attitudes” lies in fundamentally restructuring the objective
structure of science education activities, transforming the STEAM education concept that
knowledge is actively constructed in the process of problem - solving into operable teaching
objectives.

Affective objectives should clearly target the cultivation of scientific attitudes such as curiosity,
inquiry autonomy, persistence in the face of uncertainty, and willingness to cooperate with peers.
These three types of objectives are not independent of each other but are interwoven within the
same problem context. At the same time, the evaluation mechanism must shift from single -
dimensional knowledge testing to authentic assessment. Teachers should use tools such as
observation records, learning stories, and portfolios to capture children’s behavioral performances
during the inquiry process and incorporate them into an overall judgment of children’s scientific
literacy development. When objectives become multidimensional and evaluation focuses on
process, the habit of “knowledge - based orientation” can be genuinely loosened at the institutional
level.

(2)Deepening Teachers’ Interdisciplinary Understanding: From a Collage Mentality to
Integration Design Driven by Authentic Problems

The key to overcoming the difficulties of teachers’ surface - level understanding of STEAM
education and insufficient interdisciplinary competence does not lie in requiring teachers to
individually acquire specialized knowledge in engineering or technology application, but rather in
helping teachers establish a curriculum integration mindset that differs from discipline - based
teaching thinking — understanding that STEAM is not the addition of five subjects, but their fusion
in the process of solving real problems.During the pre - service teacher training stage, the core of
STEAM education — starting with driving questions, taking interdisciplinary inquiry as the path,
and taking children’s active construction as the main thread — should be systematically incorporated
into science education - related courses, so that pre - service teachers can accumulate experience by
personally participating in complete STEAM inquiry projects during their college studies.

(3)Redefining the Teacher’s Role: From Explainer - Demonstrator to Inquiry Supporter

The core of overcoming the difficulty of rigid organizational models stuck in the “demonstration
— manipulation — summary” process lies in helping teachers complete the role transformation from
knowledge transmitter to inquiry supporter. When teachers experience in practice that not every
confusion requires their own direct answer, and not every operational step requires their own
advance demonstration, but that children can be guided through environment and questioning to try
and discover for themselves, then the “active inquiry by young children” that STEAM education
pursues can be truly realized in the organization of kindergarten science education activities.

4. Conclusion

The knowledge transformation of the post - industrial society and the consequent demand for
innovative talents drive kindergarten science education from knowledge transmission toward
competency cultivation. However, current practice remains trapped in triple difficulties:
overemphasizing knowledge while neglecting abilities, teachers’ surface - level understanding, and
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rigid organizational models. The solutions lie in restructuring three - dimensional objectives,
deepening teachers’ interdisciplinary integration thinking, and promoting the teacher’s
transformation from demonstrator to inquiry supporter. Only when the philosophy is translated into
daily teaching behaviors can kindergarten science education truly achieve the leap from teaching
knowledge to cultivating competencies.

References:

[1] Bell, D. (1973). The Coming of Post - Industrial Society: A Venture in Social Forecasting.
New York: Basic Books.

[2] Gan, J. P., Li, S. F.,& Liu, X. Y. (2026). Kindergarten Science Education in the Context of
New Quality Productivity:Challenges, Origins, and Responses.Journal of Heilongjiang Teacher
Development College, 45(03), 135-140.

[3] Peng,H. X., Wan, H., & Yu, J. W. (2021). Research on Practical Strategies for Cultivating
Young Children’s Scientific Literacy Using the “STEM+” Learning Approach. Journal of the
Chinese Society of Education, (S2), 105-110.

[4] State Council of the People’s Republic of China. (2021). National Action Plan for Scientific
Literacy (2021-2035). Beijing: People’s Publishing House.

[5] Wang,S.J. (2007). An Analysis of Kindergarten Teachers’ Scientific Literacy. China Science
and Technology Forum, (03), 140-144.

[6] Zhou,L.W. (2009). Problems and Countermeasures in the Organization and Implementation
of Collective Science Activities in Kindergarten. Studies in Early Childhood Education, (08), 41—
44.

© Zhang Yunshu,2026

YIK-37
Zhu Lishuang
2ed - year master's student of Jiamusi University,
Jiamusi City, Heilongjiang, China
Scientific supervisor: Chen Chen
Associate Professor, Jiamusi University,
Jiamusi, Heilongjiang, China

RESEARCH ON THE INFLUENCING FACTORS AND IMPROVEMENT
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Annotation

This study examines how educational digitalization affects adolescent mental health literacy,
identifying a multi - dimensional network of influencing factors: individual digital literacy and self -
control, parent - child interaction and parental digital literacy, school digital resources and teacher
competence, and the dual - edged online environment. Four improvement pathways are proposed:
enhancing parents' digital parenting and emotional companionship; integrating mental health
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education into digital teaching; strengthening quality online content and harmful information
governance; and building a school - family - community collaborative support network. The study
underscores that digital tools should serve authentic human connections, and that multi -
stakeholder collaboration is vital for effectively improving adolescent mental health literacy.
Keywords
Educational Digitalization; Adolescents; Mental Health Literacy; Influencing Factors;
Improvement Pathways

Mental health literacy encompasses the ability to access and maintain positive mental health,
understand mental disorders and treatments, reduce stigma, and enhance help - seeking efficacy.
Adolescence, a critical transitional period marked by rapid physiological and psychological
changes, poses unique challenges. The level of adolescent mental health literacy directly affects
mental well - being, with higher literacy positively influencing outcomes. As digital technology
rapidly advances, education undergoes systemic transformation, altering knowledge dissemination,
learning environments, teacher - student dynamics, and students' psychological development
ecosystems. In this digital context, adolescents—as digital natives—face both unprecedented
opportunities and challenges in cultivating mental health literacy. On the positive side, digital tools
offer convenient access to mental health knowledge, self - help resources, and extended support
services. Conversely, information overload, cyberbullying, and pressures from virtual social
interactions increasingly threaten adolescent mental health. Thus, scientifically identifying
influencing factors and exploring practical, effective improvement pathways under educational
digitalization have become critical research priorities. This study aims to theoretically enrich the
localized research framework for mental health literacy in the digital age, while practically
providing actionable references for collaborative efforts among families, schools, and society to
promote adolescent mental health education.

L. Overview of Adolescent Mental Health Literacy in the Context of Educational
Digitalization

1.0Overview of Educational Digitalization

Educational digitalization is a systemic transformation driven by digital technology. Zhu and Hu
(2022) define it as an ecological shift from supply - driven to demand - driven models [1, c. 1 - §].
Yuan (2022) emphasizes using 5G and IoT to achieve deep integration of educational elements via
data, with human - machine integration as a hallmark [2, c. 1 - 11].

Educational digitalization is an inevitable trend in the innovative development of education,
explored by scholars from multiple dimensions. Yang (2024) summarizes the "3C" experience and
proposes an integrated, intelligent, and internationalized "3I" path for higher education digital
development [3, c. 1 - 6]. Lyu (2024) analyzes technological challenges and advocates balancing
technological empowerment with humanistic care, strengthening education's subject position, and
implementing strict content review [4, c. 62 - 70]. This shows that educational digitalization
requires balancing technological empowerment with humanistic care, achieving breakthroughs in
both theory and practice for high - quality development.

Overall, educational digitalization requires deep technology - education integration, attention to
humanistic values, and collaborative theoretical - practical breakthroughs to achieve high - quality
development.
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2. Overview of Mental Health Literacy

Based on the concept of health literacy, Jorm (1997) first proposed mental health literacy as
knowledge and beliefs about mental disorders aiding their recognition, management, or prevention
[5, c. 182 - 186]. Subsequent research expanded this concept. Gao et al. (2019) define it as a
comprehensive ability encompassing identification, prevention, and management of mental
disorders, plus attitudes toward affected individuals [6, c. 7 - 13+33]. Jiang (2020) describes it as
knowledge, attitudes, and habitual behaviors promoting mental health and coping with mental
illness [7, c. 232 - 238].Higher mental health literacy enables earlier recognition of symptoms,
reduces stigma, and improves help - seeking and intervention outcomes. Adolescence involves
significant physiological and psychological changes; Haliburn (2020) notes that early interventions
can positively shape behavior patterns and benefit lifelong development [8, c. 844 - 845], which is
highly beneficial for their overall life development.

In summary, the concept of mental health literacy has evolved from initial knowledge and
beliefs to a comprehensive ability encompassing knowledge, attitudes, and behavioral habits. Its
level directly impacts individual and public mental health identification, help - seeking behavior,
and intervention effects, holding particularly profound significance for adolescents in their rapid
physical and mental development.

II. Influencing Factors of Adolescent Mental Health Literacy in the Context of
Educational Digitalization

1.Individual Factors

Prior research shows that individual factors influencing adolescent mental health literacy include
demographic variables, life experiences, self - cognition, and psychological qualities. Under
educational digitalization, digital literacy and psychological traits jointly shape this literacy. Higher
digital literacy enables adolescents to filter beneficial information and avoid harmful content, while
lower literacy increases vulnerability to misinformation. Self - control serves as a key regulatory
variable; weaker self - control in unsupervised digital environments leads to internet addiction,
fragmented information consumption, and reduced concentration and emotional stability.
Psychological resilience determines adaptability to online pressures—rejection, cyberbullying, or
online failures can trigger anxiety and depression in those lacking sufficient resilience.

2. Family Factors

The family plays a foundational role in cultivating adolescent mental health literacy. First, parent
- child interaction quality matters—discussions on stress and emotions, along with active emotional
support, improve adolescents' understanding of mental health and promote positive help - seeking
attitudes. Second, parenting styles shape cognitive patterns. Li (2020) found that democratic
parenting fosters good internet habits and psychological adjustment, enhancing security and help -
seeking willingness, while authoritarian and permissive styles increase stigma, emotional
suppression, and low self - worth, weakening mental health management [9, c. 12 - 13]. Third,
parents lacking digital literacy may fail to understand children's online dilemmas, such as social
anxiety or algorithm - induced negative emotions, leaving effective support unavailable despite
intact family structures.

3. School and Societal Factors

Schools and environmental factors—including digital resource allocation, teacher competence,
and peer interactions—shape adolescent mental health literacy. Quality digital resources enhance
access to professional help, while teachers' digital skills enable better observation of students'
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emotional changes and integration of mental health content into teaching. The internet presents a
double - edged effect: excessive use may lead to addiction, reduced emotional communication,
social isolation, and increased anxiety or depression, with minors facing higher risks from online
violence and information overload. Conversely, Yu et al. (2023) note that online assessment tools
and public accounts help users identify and monitor psychological states, expanding service
coverage through knowledge dissemination [10, c. 19 - 29]. This calls for collaborative efforts from
families, schools, and society to guide adolescents in selecting and applying online mental health
information scientifically..

III. Improvement Pathways for Adolescent Mental Health Literacy in the Context of
Educational Digitalization

1. Parents Enhance Digital Parenting Skills and Emotional Companionship

Parents should shift from controllers to guides and companions. They need to understand
adolescents' commonly used social platforms and apps to avoid ineffective discipline from the
digital divide. Use democratic consultation to set screen time, content boundaries, and device - free
family times, cultivating children's self - management. Parents should model healthy digital
behavior, avoiding excessive phone use. Crucially, strengthen offline emotional support—when
children show distress, prioritize listening over blaming, using open - ended questions to reduce
defensiveness. Digital tools like video calls can enhance emotional connection, making online
interaction an extension of offline companionship. Only when the family becomes a core base of
psychological safety are adolescents more likely to seek help from family members under stress.

2. Schools Integrate Mental Health Literacy into Teaching and Management

Schools should embed psychological education goals into existing teaching platforms and daily
management. At the curriculum level, integrate mental health themes into IT or homeroom classes
using multimedia or online systems—for example, discuss emotional impacts of negative
information while teaching students to identify online rumors, fostering emotional self - awareness.
For monitoring, homeroom teachers can use student interaction records on online platforms to
detect emotional fluctuations and conduct timely conversations. School psychologists can set up
anonymous online question boxes, reviewing and responding regularly to protect privacy while
maintaining human interaction. The core is utilizing existing school resources to make mental
health literacy cultivation a natural part of daily teaching.

3. Society Optimizes the Online Environment and Monitors Harmful Information

Optimizing the online environment requires improving the content ecosystem. First, education
departments, youth organizations, and mainstream platforms should collaborate with psychological
professionals to produce high - quality digital content for adolescents—including educational short
videos, illustrated growth stories, and interactive emotion management quizzes covering emotion
identification, breathing relaxation, and help - seeking skills. Platforms can use algorithmic
recommendations to push this content to potentially needy users. Second, intensify governance of
harmful information, targeting accounts promoting extreme aesthetics, dangerous behaviors,
anxietyamplification, or fraudulent counseling. Platforms should establish rapid reporting and
response channels and set content safety thresholds for adolescent modes..

4. Establish an Integrated Home - School - Society Collaborative Support Network

Home - school - society cooperation leverages real - world relationships and digital tools to
enhance communication and support precision. Schools should periodically organize on - campus
parent mental health classes addressing digital - age parenting challenges, using case studies and
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role - playing. Class - level parent online communities can be established, where teachers or
psychologists regularly share brief mental health tips—avoiding daily check - ins that increase
burden. Community spaces like youth centers and libraries can set up offline mental health corners
with relaxation tools, inviting psychologists for on - site sessions via online booking. In
emergencies like cyberbullying, a clear support process should be initiated: school psychologists
provide emotional comfort, parents communicate with platforms and offer family support, and
community or police stations provide legal assistance.

IV. Conclusion

This study systematically explored influencing factors and improvement pathways for
adolescent mental health literacy under educational digitalization, drawing three main conclusions.

First, educational digitalization has a dual impact: it offers new opportunities for disseminating
mental health knowledge and extending services, but also introduces risks like information
overload and cyberbullying. Mental health literacy cultivation has shifted from a "knowledge -
transmission" to a "digital - adaptation" type.

Second, adolescent mental health literacy is influenced by the interaction of multiple factors at
individual, family, school, and societal levels—including personal digital literacy and self - control,
parent - child interaction quality and parental digital literacy, school digital resources and teacher
competence, and the online content ecology—collectively forming an influencing network.

Third, the key to improvement pathways lies in ensuring digital tools serve warm, real - life
connections. Families should enhance digital parenting skills; schools integrate psychological
education into daily teaching; the online environment requires content governance; and home -
school - society should build a collaborative support network. These four pillars are mutually
reinforcing and indispensable.

Future research should expand perspectives and methods to deepen understanding of influence
mechanisms and explore more diverse improvement strategies, while strengthening theory -
practice integration and promoting broader application of findings to provide more systematic
support for adolescent mental health literacy in the digital age..
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NCUXOJOI'MYECKAA KOMIIETEHTHOCTD U IEJATI'OI'IKA:
JABA CTOJIIIA OBPA30BAHUA B KOHTEKCTE BE3OITACHOCTH
KN3HEJESTEJIBHOCTHU

AnHoTanusi: B cratbe OOOCHOBBIBAeTCS HEOOXOMMMOCTb UHTEIPALMY ICHXOJIOTMYECKON
KOMIIETEHTHOCTH U IE/IArOrMYECKOro MacTepersa Kak (hyHIaMEHTaIbHbIX OCHOB 00pa30BaHuUs B
chepe Oe30I1aCHOCTH KU3HEIEATENBHOCTU. [10Ka3aHOo, UTO CHHEPIHsl ICHXOJIOTHH U NEarOruKU
cosmaer 3(pQEKTUBHYI0 MOJEIb MOJIOTOBKY 4YelOBeKa K JAEHCTBHAM B YCIOBHSX YIpo3 U
Ype3BbIYANHBIX CUTYaLIHIL.
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PSYCHOLOGICAL COMPETENCE AND PEDAGOGY:
TWO PILLARS OF EDUCATION IN THE CONTEXT OF LIFE SAFETY

Abstract: The article substantiates the need to integrate psychological competence and
pedagogical skills as fundamental foundations of education in the field of life safety. It is shown
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that the synergy of psychology and pedagogy creates an effective model for preparing individuals
to act in the face of threats and emergencies.

Key words: life safety, teacher, student, safety culture, the new generation, pedagogy, teacher,
tools, personality, society.

B 1aHHBI MOMEHT B COBPEMEHHOM MHpPE C POCTOM HAMpPSDKEHHsS B OOIIECTBE, TOBBIIICHHEM
YPOBHSI TPEBOXKHOCTH U, B CIICJICTBHE 4YEro, IOHIDKCHUS OOIIETO YPOBHS 3/I0POBbSI H
0€30MacHOCTH TpPaXKIaH, KaK HHUKOTNA aKTyaleH BOIPOC MPHBHBAHWS HOBOMY TIOKOJICHHIO
3HAHUH, MPAaBWJI U HABBIKOB MPOBEICHUS MEPONPHUSTUI, HANPABICHHBIX Ha 0E30ITaCHOCTh MX
JKU3HE/IEATELHOCTH.

['mobGanbHOe M3MEHeHHe KiIMMaTa HecéT 3a co00M MacIiTaOHble, 3HAYUMBIC, MOIIHBIC M
HeoOpaTUMbIe TepeMeHbl Ha 3¢MHOM Iape. Bo3pacTatoT pucKy BOSHMKHOBEHHS TEXHOTEHHBIX
KaracTpod, OeACTBUI U KpyIIeHHH. KiMMaT 1 eKe/THeBHBIE TTOTO/THBIC YCIIOBHS C KXK/IbIM TOJIOM
cTaHoBSATCS BCE OoJiee HEMpEICKa3syeMbIMH M HEKOHTPOIMPYEMBIMH, 4TO HEc€T 3a co0oit
3HAUUTEJILHBIN YPOH B BHJIC MATEPHATBHBIX M, IPEKJIC BCETO, COLMAIBHBIX YOBITKOB, B TOM YHCIIC
B JIUILIE [TOTUOIINX JIFOAEH.

Ipu Bceid OYEBMTHOM CYIECTBEHHOCTH 3THX MPOLIECCOB, OOJBIIAs YacTh OOIIECTBA YIIOPHO
UTHOPUPYET MPHOPUTETHOCTh JAHHOTO BOIPOCA ¥, KaK HU TapaJOKCAIbHO, OTIACT TPUOPHUTET
npyrum cdepam. Takast cTparerusi MOBe/CHHS O0IIECTBA CKA3BIBACTCS W HA FOHOM IMOKOJICHUH.
Hamepennoe WrHopypoBaHHE ONAcHOCTEH MHUpa M YIACP)KMBAaHHE HMX B TEHH IPHUBOJUT K
PMCKOBAaHHOMY TTOBEJICHUIO IIKOJIBHUKOB M CTY/IGHTOB, M 0€3 TOro, B CHJIy BO3DAcTa, BEIyLIUX
ce0st HeoO[yMaHHO, 4acTO HH(AHTIIILHO, JIETKOMBICIICHHO ¥ HEOCO3HAHHO, YTO MOXKET IIPUBECTH
K TpaBMaM Pa3IMYHON CTENIEHH TSHKECTH U JAYKE TPATMIHOMY UCXOTY.

Bcero atoro MokHO M30eKaTh M MHUHAMH3HPOBATH 0O0J€€ OCO3HAHHBIM M TIIATEIbHBIM
MOJIXOZIOM TISJIAarOrOB K TPOLIecCy 00pa3oBaHKsl M OOyYCHHS, B YAaCTHOCTH, CKOHIICHTPHPOBAB
BHUMaHHE ¥ OTJaB MPHOPUTETHOCTh BOMPOCAM TPHUBUBAHHS KYyJBTYpPbI 0O€30MAaCHOCTH
JKU3HeNesTeTbHOCTH. [ Icnxonorndeckast 3pefiocTh W KOMIIETEHTHOCTh TIEJIaroroB, HAIPHMED,
SMITATHSI, SMOIMOHATGHBIA WHTEIUIEKT, CTPECCOYCTOMYMBOCTh WIPAIOT PEIIAIONIYI0 POJIh B
YCBOCHHMH MH(POPMAIIMK MX YYCHHKAMHU U CTyjeHTaMu. HemporicanHo# B TPYIOBOM JIOTOBOPE,
HO TIEPBOCTETIEHHON 00S3aHHOCTBIO MPETOIaBATENIs SBIACTCS MOIePyKaHie aTMOoc(epbl JIOBEpust
U TIOJIZIEPKKHU B KoJutekTrBe. HecoOumroeHne 31oro actiekra BeAET K IOTepr HHTepeca K IIpoLeccy
00y4eHHsI CO CTOPOHBI MOJIOZOTO TIOKOJICHHS.

B 3akimoueHnr MOXKHO CJIeNaTh BBIBOJ, YTO (DOPMHUPOBAHKE KYJIBTYphl OE30MACHOCTH — 3TO
MIEPBOCTETICHHAs 3a/1a4a, KOTopasi TpeOyeT KOMIUIEKCHOrO IMOJX0/a ¥ BHUMAaHUE K ACTAISIM U
KaK7I0OMY OT/IE/IbHOMY BUHTHKY B OTPOMHOM MaIlIMHE [EarOTMKH.
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POJIb YYUTEJISA HAYAJIBHBIX KJIACCOB B YCJIOBUAX BHEJAPEHUSA
HUCKYCCTBEHHOI'O UHTEJUIEKTA B UHKJ/IIO3UBHYIO ITPAKTUKY

AHHOTAIMA

B cratse paccmarpuBaercst Tpanchopmarms mpoeCCHOHATBHON PON yUUTENsT HadaIbHBIX
KJIacCOB B KOHTEKCTE MHTCrpAllid TEXHOJOTMi HCKycCcTBeHHOro wuHteiiekra (M) B
WHKITFO3WBHOE 00pa3oBaHue. AHAM3UPYIOTCS NeAarornaeckuii moteriman MU - mHCTpyMeHTOB
JUTSL TIGPCOHAITM3AIMN OOYYEHHMsI YYaluXcsi ¢ OCOOBIMM 00pa3oBaTeIbHBIMU TTOTPEOHOCTSIMH
(OOIT), HOBbIE KOMIIETEHIIMH, HEOOXOIMMBIE TIEIAT0ry, a TAKKE ITHIECKHUE U OPraHU3aIMOHHbIC
BBI30BBI, COITPOBOXIAIONINE LI(POBYIO TPAHCPOPMAIHEO HHKITFO3MBHON PAKTHKH.

KiroueBnble ciioBa
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THE ROLE OF PRIMARY SCHOOL TEACHERS IN THE IMPLEMENTATION
OF ARTIFICIAL INTELLIGENCE IN INCLUSIVE PRACTICE

Abstract

The article examines the transformation of the professional role of an elementary school teacher
in the context of integrating artificial intelligence (AI) technologies into inclusive education. It
analyzes the pedagogical potential of Al tools for personalizing the learning of students with special
educational needs (SEN), the new competencies required for teachers, and the ethical and
organizational challenges that accompany the digital transformation of inclusive practices.
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CoBpeMeHHOE 00pa3oBaHME MEPEKUBACT dTal IIIYOOKOH IMQpPOBOH TpaHchopMaluu, B
paMKax KOTOpOHM TEXHOJIOTMM MCKyccTBeHHOro uHremuexkra (M) nepecrator ObiTh npeamMerom
(byTYpOJIOTHYECKHX JIUCKYCCUH ¥ CTAHOBSITCS TPAKTUYECKMM HHCTPYMEHTOM TOBCEIHEBHOM
TeJIarornieckoi JesirenbHocTe [1]. Oco0yro 3HAYMMOCTh ITOT MpOIiecC MpUoOpeTaeT B cdepe
MHKJIIO3MBHOTO  oOpasoBaHust, rae MU oTkpbiBaer OecriperieieHTHbIE BO3MOXKHOCTU YIS
MEePCOHANM3AIIMK  O0YYCHHMsI, aJanTaly Y4eOHbIX MAaTepUalioB W CO3IAHHS  JOCTYITHOH
00pa3oBaTebHOM Cpelpl Ul JIeTel ¢ OrpaHMYeHHBIMH BO3MOMKHOCTAMH 370poBbsi (OB3) u
0cO0BIMH 00pa30BaTENIEHBIMK OTPEOHOCTSIMH.

HavanbHast 1IkoJa 3aHHMMaeT B 9TOM TIpoliecce 0coboe TonokeHne. FIMeHHO Ha 3ToM artare
3aKyI1abIBAIOTC  (DyHIAMEHTANIbHBIE OCHOBBI TI03HABATENIBHON JESTENBHOCTH, (DOpMHpYETCS
OTHOIIICHHE K yueOe U pa3BHBAIOTCs Oa30Bble yueOHble HaBbiki. s nereit ¢ OB3 HauanbHOe
00pa3oBaHHe HEPEIKO CTAHOBUTCS KPHTHUYECKHM IEPHOJIOM, ONPE/ICISIONIMM HX JIAIbHEHIIIYO
00pa3oBaTebHYI0 TPACKTOPUIO M COLMAIBHYIO aJianTaluio. BMecte ¢ Tem, Kak OTMEYaroT
HCCIIeNIOBATEIN, MHIMBU/IYAJBHBIA TOIXO/, CTOJIb BaKHBIA B MIIAJIIIEM IIKOJBHOM BO3pacTe,
CIIO’KHO peay3oBaTh B Kinacce ¢ 25 - 30 yuenukamu, n uMeHHO 371eck M mokeT npwuiith Ha
TIOMOIIIB, TIPEJUIarasi peIieHUs [UTsl IEPCOHAIM3ALMH, JIeNaroue 00ydeHne 6omee KoMPOPTHBIM 1
3(deKTHBHBIM JUIA KKIOro peOeHKa. B 3THX yCIOBHSX poib YuMTeNs HavalbHBIX KIIACCOB
npereprieBaeT (GyHIaMEHTAIIbHbIC M3MCHEHHs], MOIYEPKHEM OT TPAIMIMOHHOIO TPAHCISTOpa
3HaHUH — K (hacuiuTaTopy, THIOTOPY M HaBHratopy B IM(POBOH 00pa3oBaTelbHOW cpejie.
Buenpenne MV B MHKIIFO3UBHYIO MIPAKTHKY MPUHIMITHATBEHO MEHSET XapaKTep Iearormieckoro
Tpyma. Kak cnpaBemmBo oTMEUaeTcss B WICCIEOBAHMSIX, PONb YUHUTENS ABONIONHOHHUPYET OT
TPAJIMIIMOHHOTO TPAHCIATOpA 3HAHWI K HACTABHUKY W (DaCHUIMTAaTOpy, MOJICPIKUBAIOIIEMY
Pa3BUTHE KPUTHYECKOTO MBIIUICHHS, KPEaTUBHOCTH U COLMAIBHO - 3MOLMOHAIBHBIX HABBIKOB
yJalmxcst. B KoHTeKcTe MHKIIFO3MBHOTO 00pa3oBaHus 3Ta TpaHchopmarust mprodperaeT ocoOyro
[IyOUHY, Y4UTENb TIepecTaeT ObITh €IMHCTBEHHBIM MCTOYHHKOM aIalITHPOBAHHOTO KOHTCHTA U
CTaHOBHTCSA apXUTEKTOPOM OOpa30BATENIBHOM Cpe/ibl, KOTOPBIA BBICTPAUBACT ONTHMAIBHOE
COYETaHNE TEXHOJIOTMYECKHX U YEJIOBEYECKHX PECYPCOB IS TOIEPKKH KaKI0ro peOeHKa.

LludpoBas TrpamMOTHOCTH COBPEMEHHOTO YUMTENs HAuyalbHBIX KJIACCOB — 3TO HE
JIOTIOJIHUTEIIbHAs. KOMIIETEHIIUS, & HOBasi TPAMOTHOCTb, CPaBHUMAs C YMEHHEM YMTaTh U ITHCATh.
B MHKJTIO3MBHOM KOHTEKCTE 3Ta IPAMOTHOCTb BKITFOYAET HE TOJIBKO TEXHUUYECKHE HABBIKU PaOOThI
¢ UM - uHCTpyMEHTamMH, HO M CIIOCOOHOCTh KPUTHYECKH OLICHMBATh HMX PEKOMEH/AIWH,
aJIanTUPOBaTh AITOPUTMUYECKHE PELICHHS K KOHKPETHBIM O0pa3OBATEIBHBIM CHUTYALMsM U
COXPaHSITh MPOPECCHOHAIBLHOE CYKICHHUE KaK OCHOBY IEIarOrMYeCKUX pereHui [2].

Baknelmm acrekToM HOBOW POJM YUHTENs! CTAHOBUTCS MENArOrHuecKoe CONpPOBOXKIICHHUE
Baeapenust N - texHonoruii. TeXHONOrMM UCKYCCTBEHHOI'O MHTEILIEKTa CIIOCOOHBI TOBBICUTD
9(eKTUBHOCT HWHKIIIO3MBHOTO O0pa3OBAaHMs 3a CYET CO3[aHHs [EPCOHATM3UPOBAHHOM
00pa3oBaTeNbHOM Cpe/bl, OJJHAKO MX BHEAPEHHE TPEOyeT MeNaroruieckoro CONpPOBOMKICHUS H
COOJIOZICHNsT 3TUYECKMX HOpPM. DTO O3HAuyaeT, 4YTo y4uTeNb He Npocro ucnoissyer MU -
MHCTPYMEHTBI, HO M OCMBICJICHHO HHTETPUPYET UX B 00Opa30BaTelIbHBII MPOLIECC, OTCICKHUBAS HX
BIIMSIHAE HA MOTHBALIHIO, CAMOOIICHKY 1 COLMAIIBHOE B3aUMOJICHCTBUC YUAIIIXCS.

Oco0oe 3HaueHne MpHOOpeTaeT MPOEKTHPOBAaHKE 00pa30BaTebHON cpesibl, B Kotopoit MU -
MHCTPYMCHTBI BBICTYIIAIOT HE KaK H3O0JIMPOBAHHBIC TEXHOJIOIMYECKHE PEIICHHS, a KaK 4acTh
LEJIOCTHOM TIeIArOTUYECKON CHUCTEMbL. YUWTelb HAYaJbHBIX KJIAacCoB, paboTaroimii B
MHKJTIO3MBHOM KJIacce, JIOJDKEH YMETh BBICTpauBaTh OanaHc Mex[Iy ucronb3oBanueM WU u
COXpAaHCHHMEM JKMBOTO YEJIOBEUYECKOrO  B3aUMOJCHCTBHS, KOTOPOE OCTaeTcsi OCHOBOM

162



COIMANM3AIMA W SMOIMOHATBHOTO PA3BUTHS MIAMIINX IMKOJGHAKOB. PHCK dpe3MepHOit
3aBrcuMocTd oT M yrpokaeTr kak mpod)ecCHOHAbHONW aBTOHOMHHU YUHUTENsl, TaK M KauyeCTBY
YEJIOBEUECKOr0 B3aNMOICHCTBISI B 00pa3oBaTe/IbHOM Mpotiecce. BaxkHo coxpaHsTs GaaHe, mpu
KOTOPOM TEXHOJIOTUH OCTAFOTCS HHCTPYMEHTOM, a HE CyOBEKTOM 00Pa30BaHIL.

TexHOMOrNYeCKasi KOMIIETCHLMS TIPE/IIONAraeT BiajieHie ocHoBHbIMU WU - HHCTpYMeHTaMH,
MOHWMaHKe WX (YHKIMOHAIBHBIX BOSMOXKHOCTEH U OIrpaHMYCHUH, YMEHHE BBIOMpATh
QJICKBATHBIC TCXHOJOTMYCCKHE PEIICHWS /Ul KOHKPETHBIX O00pa30BaTENBHBIX 3a1ad. JTO
BIJIIOYAET pabOTy C afalTUBHBIMM IUIAT(OPMaMH, UHCTPYMEHTAMU TEHEpallll KOHTEHTa,
CHCTEMaMH PACTIO3HABAHNSI PEYH U CPECTBAMH aBTOMATH3HPOBAHHOTO OLICHHBAHHSL.

TTemarorutdeckast KOMIETCHIMS B HOBOM KOHTEKCTE 03HAYAET CIIOCOOHOCTh HHTErpupoBath NN
- MHCTPYMEHTBI B 00pa30BATENbHBIA MPOLECC TAKMM OOPa3oM, YTOObI OHHM YCHIIMBATIH, a HE
TIO/IMEHSUTH TI€/IATOTMYECKOE BO3ICHCTBHE. YUHTENb JODKCH YMETh HHTEPIPETHPOBATh JIAHHBIC,
npeznoctasisieMble VI - cucremamu, U Ha UX OCHOBE IMIPUHUMATH OOOCHOBAHHBIE ME/IarorMIecKie
PCILICHHS, aIANTHPYs CTPATEIUH 00YUYCHHS K MH/IMBUTY JTbHBIM OCOOCHHOCTSIM KXK/I0r0 peOeHKa.

Takim 00pa3oM, TOBKO MPU COOIOJICHNN THX YCIOBUN HCKYCCTBEHHBIN MHTEILIEKT CMOYKET
CTaTh HAICKHBIM TOMOLIHMKOM YUMTENS HAYaIbHBIX KIACCOB HA MYTH K MOCTPOCHHIO TI0 -
HACTOSIIIIEMY HHKJTIO3MBHOTO 00Pa30BaHMs.
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PA3BHUTHE JETCKOW OTAPEHHOCTH

AHHOTaIMs: B 1aHHO# cTaThe TOBOPUTCS O TOM, YTO K€ TAKOE JAETCKAs OapeHHOCTb. ABTOp
PAcKpbIBaeT HE TONBKO THITHI OJAPEHHOCTH Y JOLIKOJIBHHKOB, HO H CIIOCOOBI PA3BUTHSL
PaccmatpuBatoTcs  TakMe TOHATHS, KaK —«aKaJeMHYecKas OJApEeHHOCTbY, «TBOpYECKas
OJIAPEHHOCTbY, KMHTEIIIEKTyaIbHAs OJIAPEHHOCTHY.

KitoyeBble ci10Ba: yHHUKAIBHOCTD, OAPEHHOCTD, MHAMBUIYAIbHOCTD, YCIOBUS Ul Pa3BUTHSA
OJIAPEHHOCTH, CTPEMIIEHHE K TBOPUECKUM YCIIEXAM.
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Jlerckuii Bo3pact - 3TO TEpUOJ| pa3BUTHs peOCHKA, BCEX €ro TNCHXMYECKUX M (PU3HYECKHX
KauecTB. PeOEHOK pacKpbIBaeTCsl Kak LBETOK, KOTOPBIA T'OTOB MOTYYaTh COHEYHYIO SHEPIHIO
TOTOB OTPaXKaTh OKPYXKAIOLIEMY MHUPY CBOIO YHHKAJIBHOCTb 4€pe3 apoMmar U KpacoTy. LIBeTst
OyJIyT CTOJIb KPAaCHBBIL, CKOJIb B HUX BIIOXKEHO TPY/Ia.

OnapénHoctb 310 95 % Tpyna B3pocnbix 1 S % npupozsl. He opapeHHbIX sieTeid He ObIBacT.
BeiBatot ieHuBbIe B3pocibie, I10xue yenosus. Ho He 3a0bIBaiiTe, 4TO MHOIMX HAC 3aBOPKUBAIOT
LBCTBI TIOJICBBIC, JICCHBIE W TIPUAOPOKHBIC. D10 TE JCTH, Y KOTOPBIX 6I:IJ'II/I HE CTOJIb
OnaronpusTHbIE YCIOBUSL Ul Pa3sBUTHS OJAPEHHOCTH, HO OHM OJapEHHBIE M MHOIO YEro
JIOOMBAKOTCS B YKU3HU.

Jlyune BCero B »KM3HU IPUCIOCAOIUBAOTCS AETU C AKaIEMUUIECKOH 0apEHHOCTbEO, UM IIPOLIE
TOJTy4aTh 3HAHWS, OHM Kak T'yOKa Bce BIUTHIBAIOT. JeTH C MHTEIUIEKTYaIbHOM OapeHHOCTHIO
PAacTyT, KaK MajleHbKas BCMIBIIKA. Vi OHM MOMUITIOTHI U BCE BE3/E YCNEBAIOT, WM CTOPOHHHE
HaOJIFOATEeIH, KOT/1a BCE CXOUT Ha «HET.

A BOT JIETH C TBOPYECKOHM OJIAPEHHOCTHIO 3TO - JICTH BBICIIEIO YPOBHS MCIIONHEHHS JTFO00M
JIeSITeNbHOCTH. UTO MOXKEM cleliaTh Mbl B3pocible il Takux nereil? Ilopnepiarb, BCEIUTH
YBEPEHHOCTB, a IJIE - TO U OCTaBHTbH B IIOKOE, YTO O Y OIapEHHOTO peOEHKA HaJasICs], HOBBII BUTOK
Pa3BUTYSA B APYTOM JUIs HETO HHTEPECHOM AESTEIEHOCTY WU TIO3HAHUS Ce0sL.

Orcioma  CKiazpIBaeTCss MOPTPET OJAPEHHOrO0 PeOEHKA: OT3BIBUMBBIMA, JTFOOOIBITHBIM,
OTCTAaMBaEeT CBOE MHEHHE, CKJIOHEH K MPUKITIOUCHUSIM, JIFOOUT YEIMHSTECS, (POHTAHUPYET UIACIMH
1 BOIpocamMi. MOKHO Terephb CIIPOCHTh Y B3POCIIBIX: B BallleM OKPYKEHHH ecThb Takue Jietn? 1
YTO Bbl C TAKUMH JI€TbMU JIENIACTE, B KAKHUE KPY/KKU OHM XOJUIT, UTO Bbl UMTAETE HA HOUb, KaKUe
IIECHU TIOETE B CBOEH ceMbe, 4To O cMorH BbIpacTH HoBble LlnankoBckue, [Tyrauésbl, ITymkuHb
i CyBopoBbl? Beex nx 00beMHSICT MBITJMBOCTD U JAOCTKCHUE TIENH. A Terephb Ope/Ie/nM
CII0COOBI Pa3BUTHUS OZIAPEHHOCTH Y JIETEH:

1. Bce c yem peOEHOK MOXKET CIIPAaBUTHCS caM B3POCIIBIIA He JIOJDKEH JIeNaTh 3a Hero.

2. BoneueHue B mpoOJIeMHbIC CHTyalMH peOCHKA.

3. IIposBisTb BOJEBbIE CLIOCOOHOCTH, € YUETOM (PU3HMUECKIX XapaKTEPUCTUK.
4. IlonouTenbHbIE SIMOLHH.

5. JlocTuiKeHHe pe3yJbTara.

6.  OreHka pe3yIbTaTHBHOCTH.

7. JI1000Bb POHBIX.

MOXHO TEpeUHCISTh MHOTO CIIOCOOOB, HO OCTAaHOBHMMCS Ha CEeMHM IyHKTax. Ecm nx
YUUTBIBATh, TO TIOHUMAEM, YTO OJIAPCHHBIC JICTH OIEPEKAIOT CBOMX CBEPCTHUKOB TIO0 PA3BHTHIO.
Korma omHM TONBKO HAYMHAIOT TOBOPUTH, APYTHE B 3TO BpEMs YMTAIOT CIOTH. OTU JETH
THOZBIIKHBI, HO HE THIEPAKTUBHBL. MOTYT CKOHLIGHTPHPOBATHCS, 00MafatoT OOMbLIeH CTEHeHbI0
YCUTUUBOCTH.

OnapeHHbIe IeTH OYeHb Pa3HbIe: €CTh aKTUBHBIE, @ €CTh THXOHH, KOTOpbIe HE MOTYT BHSTHO
JaTb OTBET Ha CIOXHbIA Bompoc. M emé pa3 3amaelibcs BOINPOCOM, YTO TAKOe AETCKast
OZIapPEHHOCTh W TOHWMAEIIb, YTO 9TO KOKTEHIIb M3 CIOCOOHOCTEH, TPHBBIYEK, MPHUPOIHBIX
3a/IaTKOB, POUTEILCKOI JIFOOBH, TIEIArOrMYECKOi HarpaBaeHHoCTH. Ha Takux aereit He cnemyer
JIaBUTh, KPHYaTh, BEIb OHM O4YeHb paHUMBL VM TpeOyercs Ooblue CBOOOIHOTO BPEeMEHH M
HPOCTPAHCTBA, a TAKKE MOBBILICHHOE BHUIMAHUE OT B3pOCIIBIX.

Ho xak y3HaTh, TalaHTIMB peOeHOK WM HET? Beib OueHb CIIOXKHO, OCOOGHHO B PaHHEM
BO3PACTe BBISIBUTH €0 HHAMBHIYATBHOCTD. TaKoro Masbliia MOYKHO 3aMETHTB, TIPEKJIE BCETO, 110
3HAYUTEILHOMY CJIOBapHOMY 3aIlacy, KOTOPbI OTIMYaeTcst OT cBepcTHUKOB. K mpenmockuikam
paHHEH OJAPEeHHOCTH TAKkKe MOYKHO OTHECTH CTpeMJICHHE peOeHKa K TBOPYECKHM yCIieXaM, HO
BCE 3TO TPeOyeT MPOAOIDKEHHSI B CBOEM PA3BUTUN.
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B nomkonsHOM Bo3pacTe JETH HaXOAAT OTKIMK B cdepe TBOPUYECKOH OApEeHHOCTH: MOIOT,
TAHIYIOT, JIETIAT, C YJOBOJBCTBHEM MIPAlOT B CKasKW. VIHTeNUIeKTyaabHas ONapeHHOCTh
TPOSABIISIETCS UyTh MO3KE MM B TO BPEMs, KOIJIa CIOBAPHbII 3amac Mo3BOJAET BbIPAKATh CBOKO
OJIapEHHOCTH Yepe3 TOCTYIIKH, BOMPOCHI U CHCTBHS, COYMHEHHBIC CKA3KU H CTHXH.

B axanemideckoil 0lapeHHOCTH Yallle BCETO MOXKHO BCTPETUTH JETEH - MoueMydYeK, KOTOpble
XOTST OOMBAThCS Pe3yIbTaToB. Hemb3s pasBUTh OfapeHHbIX AeTeil 6e3 My3biki. OHHI TyMaroT U
TIOFOT, TAHITYs — PA3MBIIUISOT. MI3BeCTHO MHOTO (DaKTOB, KaK C MTOMOIIBIO MY3BIKH PACKPHIBAIHCH
JHONM B TOH WM HMHOU cepe ONApeHHOCTH. BbIpacTamin cIOCOOHBIE MaTEMATHKH, (DI3HKH,
apTHCTBI, TI09Thl U MOJIMTHYECKUE T€HUH, TOCKOBKY, Ul Pa3BUTHsS COBPEMEHHOTO OOIIECTBA
Hy>KHBI JTFOIM HEOPJINHAPHBIE ¥ TBOPUYECKIIE.

Wrak, crneyeT MOMHUTE, YTO paboTaTh ¢ OJAPEHHBIMU JETBMU OYEHb HEMPOCTO, HO HY’KHO
TOCTOSIHHO. JTO TpeOyerT, Mpesk/ae BCEro, OT Mefiarora JIMYHOTO MacTepcTBa M Bee Oomee HOBBIX
3HaHWIT Y padoTe ¢ FOHBIMHU TAJIAHTAMH.
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AnHOTaIMA

B cratbe 3arparuBaercs mpoOnieMa MOATOTOBKHM HACENeHHs K JeHcTBusM B ycioBmsx YC
MPUPOTHOTO M TeXHOreHHoro xapakrepa Ha 6aze OI'BY «YMI] mo 'O u YC Benropoackoii
o0macTiy, TepevrcIIOTCs OCHOBHBIE HAMpaBieHus B JesterbHocTH YMLL 1 packpbiBaeTest nx
coziepKaHue

KiroueBsie croBa

O6yuenue rpaxiad o 'O u YC, ocHOBHBIE HarpaBiieHus gestenbHocTH Y ML
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VY4eOHO - METOAMYECKUH IIEHTpP 10 TPakIAHCKOW OOOPOHE W UPE3BBIYAMHBIM CHTYAIHSIM
benropozckoii 00acTH SIBISIETCSl KIIFOUEBBIM 3BEHOM B CHCTEME ITOATOTOBKM HACENCHHS K
neiictBuaM B yenousx UC mpupoOIHOTO M TEXHOTeHHOro xapakrepa. JlestenbHocts LlenTpa
OCHOBaHa Ha "METOIMYECKHX PEKOMEHIAIMAX I10 OPraHM3allid WM BEACHUIO TPAXKIAHCKOH
obopons! B cyowekre Poccuiickoit ®@enepaimy u MyHunMnaisHoM obpazoBanun” (yrB. MUC
Poccun 13.12.2012 N 2 - 4 - 87 - 30 - 14): «B coorserctBun ¢ @enepanbubiv 3akonom PO "O
rpaxaanckoii obopone" or 12.02.1998 N 28 - @3 [lpasutenscrBo Poccuiickoii Deneparmu
ONpeZieNsieT MOPSIOK OOyUYeHHs HAceNeHHs coco0aM 3alUThl OT OMACHOCTEH, BO3HMKAOIINX
TIPH BEICHUH BOEHHBIX JICUCTBUH WM BCIEACTBUE ITHX JeHCTBHH. OpraHbl HCTIOTHATETHHON
Bract cyOobekToB Poccuiickoir Dezepativii: OpraHu3yroT TIOATOTOBKY W OOYYCHHE HACENICHHUS
crioco0aM 3alIiThl OT ONACHOCTEH, BO3HMKAIONIMX MNP BEICHANM BOCHHBIX JCHCTBHI WA
BCJIEJICTBUE ATUX JieHcTBUNA. OpraHbl MECTHOTO CaMOYIPaBJICHUs CaMOCTOSTENBHO B IpeJieiax
TPaHUI] MyHHUIMITAIBHBIX 00pa30BaHKi POBOIAT MOATOTOBKY U 00yYeHHE HACEJICHUs CIIoco0aM
3QLIUTBI OT ONACHOCTEH, BO3HUKAIOIMX MPY BEICHUH BOCHHBIX JICHCTBUI WM BCIEICTBHE THX
JeicTBuil. OpraHu3aly OCYILECTBILIIOT 00y4eHHE CBOMX PaOOTHHKOB CIOCOOAM 3aIlIUTBI OT
OIACHOCTEH, BO3HUKAIOUIMX P BEJCHUN BOGHHBIX JIECHCTBHUI WM BCIEACTBUE 3THX JEHCTBUIA.
I'paxxnane Poccuiickoii @enepaliny B COOTBETCTBUM € AAHHBIM (De/IepaIbHBIM 3aKOHOM TTPOXO/IST
o0y4eHne criocodaM 3allUThl OT OTNACHOCTEH, BOSHUKAOIIHMX TPH BEICHAN BOCHHBIX JICHCTBUIA
WITH BCIIENICTBHE 3THX JISHCTBHI [ 1, €. 7].

Jesirenbrocth  LleHTpa OXBaThlBaeT Bce KaTeropud oOy4aeMbIX: OT PYKOBOJAHMTENCH H
CICIMATICTOB  JI0 yYalleiics MONOA&KH W HepaOOTAIoOMIero HACeeHMs, HUCIIONB3yeT
paszHO0Opa3Hble (POPMBI M METOIBI O0YUCHMS, 0OCCIICIIBACT METONMYECKOE COMPOBOXK/ICHNE U
IPAKTUYIECKYI0 OTPAabOTKY HAaBBIKOB, 4TO MO3BOJET 3((EKTUBHO (OPMUPOBATH KyJIBTYPY
0€30I1aCHOCTH JKU3HEETEIbHOCTH HaceeHust benropozckoit o0nacty.

OcHoBHOIi nesblo JesiteibHOcTH IlenTpa sBisiercs npodeccHoHaNbHAsS HMOATOTOBKA,
TOBBILIICHHE KBATU(PHUKALMKI U MEPETOTOTOBKA JIOJDKHOCTHBIX JIMI] M CIELHAIUCTOB B 00NAaCTH
rpaxiaHckoi 00opoHs!l 1 benropozckoit obnacTHOH TeppuTopranbHoi noacuctemsl PCUC.
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VMLl peamsyer Oonee 25 IONONHUTENBHBIX OOpPA30BATENBHBIX MPOTPAMM  PA3IIMIHOM
HAIpaBJICHHOCTH, OXBAaThIBAOIIMX IIMPOKHUIA CIIEKTP BOIPOCOB OE3011aCHOCTH.

B nestensrocTn YMI npegycMoTpeHo KypcoBoe 00ydeHHe TI0 YTBEKAEHHBIM MPOrpaMMaM
MUC Poccun [uisi pyKOBOJIHTENEH M CIIEIHAIIMCTOB, JIOJDKHOCTHBIX JIMIl, PaOOTHHKOB H
cotpyzankoB 'O m PCUC opraHoB HCTIONHUTEIBHOM BracTé benroposckoi 00macTy, opraHos
MECTHOTO CaMOYIIPABJICHHs, OpPraHU3aLMH, PEANPUATHIA U YUPEXKICHUH, B TAKOKe HACETICHUS B
0011acTH IpaX<IaHCKOH OOOPOHBI, 3aIUTHI OT YPE3BBIYANHBIX CHTYaIHH, TOKapHOH 0€3011acHOCTH
1 0e3011aCHOCTH JIIOIeit Ha BOIHBIX 00BbeKTax. B cBs3u co crienuduKoi npurpaHiyHOTO PeruoHa
B Benropozckoit obnacti coiepykaHue KypCOBBIX IPOrpaMM 3HAYMTENBHO PACIIMPEHO |
aJanTUPOBAHO TI0Jl COBpeMEHHble puckH. Ciymarenu KypcOB IIONY4YarOT HE TOJBKO
TEOPETUYECKHE 3HAHNSI, HO I BO3MOYKHOCTb OTPAa0OTaTh MPAKTHYECKUE HABBIKM B COOTBETCTBHH C
COJIEpyKaHNEM TIPOCITYIIAHHBIX IPOrPAMM.

OcHOBHbIE HampaBjieHHs B OOy4eHHMM TIpaxkhaH benropoackoil o0macTv MOBEIEHHWIO B
yenousix UC peanmsyrorcst yepes eIHYH0 TOCYIapCTBEHHYIO CHCTEMY MOJTOTOBKH HACEICHNs B
00acTi TpaXkIaHCKOWH OOOPOHBI M 3allUTBI OT UPE3BBIYANHBIX CHUTYalMii B COOTBEICTBHHU C
Tprkaszom MUC Poccrm ot 24 anperst 2020 1. N 262 «O0 yTBepKIeHHN TIePETHs T0JDKHOCTHBIX
JUL, TPOXOIIMX OOyYEHHE COOTBETCTBEHHO I10 JIOMOJHUTEIBHBIM IPOQeCCHOHATBHBIM
nporpaMMaM M IpOrpamMmaM KypcoBOro oOy4eHHs B OOJIACTH TIpaKIaHCKOH OOOpOHBI B
OpraHM3alisX, OCYLIECTBILIOMIMX O0pa30BaTeNbHYI0 JAEATEIBHOCTh IO  JIOTIOMHHUTEIbHBIM
npodecCHOHATEHBIM TIPOrpaMMaM B 00JIACTH TPaXKIaHCKOW 0OOPOHBI, HAXOJLIIMXCS B BEACHUN
MumnncreperBa Poccwmiickoit Deneparmu 1o geiiaM TpakKIaHCKOW OOOpPOHBI, Ype3BBIYANHBIM
CUTYaIWsIM M JIMKBU/IALIMN TIOCIE/ICTBHII CTUXUIMHBIX OCNICTBHIA, APYTrHX (heaepabHbIX OpraHoB
HCIIOJIHUTENILHOW BJACTH, B JIPYIMX OpraHM3alMsX, OCYLICCTBISIONIMX 00pa30BaTeibHYIO
JESITENIBHOCTD 110 JIONOJIHUTEIbHBIM MPO(ECCHOHATIBHBIM IIPOrpaMMaM B 00J1aCTH IPaKJaHCKOH
00OpOHBI, B TOM YHCIIE B YU4eOHO - METOAMYECKHX IEHTPaX, a TaKXKe Ha Kypcax TpaXkIaHCKON
00OPOHBD».

B coorserctBum ¢ Ilocranonennem IlpaButenscta PO or 02.11.2000 N 841 (pem. ot
04.11.2023) «O6 yrBepxneHnn [TonoxkeHnst O NOJATOTOBKE HACEICHHS B OOJNACTH IPAKIAHCKOM
000poHBD (11. 4) TOJDKHOCTHBIE JIMIIA U CIIEIHANHCTEI, oTBeTcTBeHHbIe 32 'O u UC, mpoxomsr
obs13aTenbHOE NoBbIIIeHNe KBanudukarmu (He pexke 1 pasa B 5 ner) B OI'BY «YMI o 'O n UC
Benropozckoii 06macti» 1o mporpaMmam MojAroToBkH [2, c. 4].

YMI] oka3bIBaeT MOMOILb MYHULMIAIBHBIM 00pA30BAHUSAM, OPTaHU3ALMAM U YUPEXKICHUSIM B
TIO/ITOTOBKE ¥ TIPOBEICHNH YUeHHit 1 TpeHnpoBok. B 2026 romxy B ropoze benropoze co3mano 55
MYHKTOB JUI OOYyYeHHs TPaKIAHCKOW 00opoHe: 26 y4eOHO - KOHCYJIBTAlMOHHBIX, 29
KOHCYJIBTAIMOHHBIX MTYHKTOB IT0 TPAKIAHCKOH 000poHe, a Taroke Ha oprimaibHoM caiite OI'BY
«YML mo T'O wu YC Bbenropoackoii o0nacTi» CO30aH BUPTyaibHBIA  y4eOHO -
KOHCYJIBTALIOHHBIA TMYHKT. DT MyHKTHI OTKPBITBI B YUPEKICHUSAX, KOTOPBIC Yallle BCEro
TOCeNaroT HepaboTaronwe rpaxaane: onomoreky, JIK «3uepromarmy, Jlom odunepos, Lentp
HapoHOro TBOpuecTBa «COKOI», YNpaBisioLias koMmanusd «CHPHYC», a TakKe B OPOACKHX
yIpaBax.

3aHsTHs B y4eOHO - KOHCYIIBTAIMOHHBIX MyHKTaX JUIATCS [Ba 4aca, TIPOBOJATCS B TPYIINIAX IO
1520 denoBek, pacxoibl Ha WX OpraHu3alMio Oepér Ha cebs ropoickoil Oromker. B atmx
LIEHTpax HepaOoTarolee HaceleHne OO0ydaroT npaBWIbHBIM JeiictBusaM npu YC mupHOro u
BOGHHOTO BPEMEHH: 3allIMIIATECS OT ONACHOCTEH, NelicTBOBaTh 10 curHaiy «BHumanue Bcem!»,
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OKa3bIBaTh IEPBYIO NOMOIIb ce0e M TOCTPA/ABIINM, a TAKKe NPABWIBHO BECTH ceOs INpH
9BaKyalHH.

B pamkax mpurpaHudHOro mosnoxeHust ooiactu ocoboe Baumanne YMI cdokycupoBaio Ha
CIIEJTYIOIIMX KIIFOUYEBBIX OJIOKaX:

- Iopsinok meficTBMii MpU CHTHAIAX OMOBEIIEHUS: M3ydeHHe CUTHANIOB («BHuManme Bcem!»,
«Boznymnasi onmacHocTh», «PakeTHas OMacHOCTB»). ANTOPUTM JIGHCTBHHM IOCJE ITONYYSHHS
CHTHAJIA: TIPaBHIIa SKCTPEHHOTO NEPEX0/ia B YKPBITHS, TIOATOTOBKA «TPEBOKHOTO YEMOJAHUHKAY,
OTKJIIOYEHHE KOMMYHAIBHBIX KOMMYHHKAIIUH B JIOME.

- IlpaBuna noBenenust B ycnoBusix pa3mmdHbix YC TeXHOreHHOro (MOpSIOK JSUCTBUN TMPH
aBaprsIX Ha PAJUAlOHHO -, XUMHYECKH - ¥ B3PBIBOOIIACHBIX OOBEKTAX, KPYIHBIX IOXKapax Ha
NPOU3BOJCTBE M TPAHCIOPTE), HPUPOIHOrO  Xapakrepa (NEHCTBHS IIPU  OIACHBIX
METEOPOJIOTMYECKUX SBICHUAX XapaKTEepHBIX Il cpeiHei mosocskl Poccnu — yparaHsl, CUIIbHBIE
METeNM, TMOATOIUICHMS), a TAKKE BOCHHOTO M TEPPOPUCTHUECKOrO XapakTepa (TIpaBHia
0e30racHOro TOBEICHHST TPU ApTWUICPUHCKUX M MHHOMETHBIX oOcTpenax, arakax BILJIA,
0OHaApYKEHUH HEPA30PBABIINXCS CHAPSIOB, MUH 1 TIOIO3PUTEIHHBIX MPEIMETOB).

- OkazaHue nepBoil MOMOIIM U CaMOIIOMOIIY (MPaKTHYecKast OTpabOTKa HABBIKOB OCTAHOBKU
KPOBOTEUECHUH C HCIOJIB30BAHMEM JKI'yTOB M TYPHHUKETOB; IPOBEICHUE CEPACYHO - JICTOUHOH
peaHnMaIiy, IpaBHIa TPAHCTIOPTUPOBKY TTOCTPAIABIINX, HAJIOMKEHHUE TTOBSI30K TIPH OCKOJIOYHBIX
1 O’KOT'OBBIX PAHCHHMSIX).

- [IpoBezenye 9BaKyaIOHHBIX MEPONPHSTHI (M3yUeHHe MPaBIIT OPraHN30BaHHON BaKyaIiH
M TEIIEero UCXoJa M3 30H ONACHOCTH; MOPSJIOK cOopa Ha COOPHBIX 9BAKyallMOHHBIX ITYHKTaxX
(COI), npaBrita pa3MeneHus B IyHKTax BpeMeHHoro pasmerteHns ([1BP)).

Taxum 00pa3oM, IiepeurciIeHHbIE HalpaBiIeH!s B 00yueHnn rpakian benropoackoit obmactu
MOBEJICHUIO B YCJIOBHMSIX YPE3BbIYAHHBIX CHUTyallMil IIPEICTaBIseT COOOH KOMIUICKCHBIH
MEXaHN3M, OIMPAIOLINIC KaK Ha 0a30Bble CTAHAAPTHI 3alUTHI OT NPUPOIHBIX U TEXHOTEHHBIX
Karactpo(), TaKk M Ha aKTyajbHbC TpeOOBaHHs BpeMeHH. OOydeHHE OXBATHIBACT BCE CIIOH
HACEJIeHHs, TPH 3TOM JUISl K&XKIOH KaTeropuy MoJ00paHbl ONTUMAIbHBIE (JOPMBI JOHECCHUS
vH(pOpMAIMY, YTO CYIIECTBEHHO CHIDKAET PHCKU JUI JKM3HA M 3[0POBBSI TPaKIaH,
MHHUMU3MPYET MAHUKY M OOECIeUMBACT BBICOKYIO T'OTOBHOCTH OOMIeCTBa K A(PHEKTUBHBIM
JICHCTBHUSM B JTFOOBIX KPH3HCHBIX CHTYALHSX.

CnucoK MCIo0JIb30BAaHHOM JIHTEPATypPhI:

1. Meromnueckne pexomenmamri MUC Poccnm ot 13.12.2012 Ne 2 - 4 - 87 - 30 - 14
«MeTouuecKre PEeKOMEHIALMK O OPraHU3alMK M BEICHUIO IPaXKIAHCKOH 00OPOHBI B CyOBEKTE
Poccuiickoit Deneparmn n MyHHIMnaasHOM obOpasoBanrm» / MUC Poccru [DneKTpoHHBIH
pecypc]. — Pexxum mocryma: https: / mchs.gov.ru / dokumenty / 1168. - (mata oGparmerws:
31.07.2026).

2. TlocranoBnenue [IpaBurensctBa PO or 02.11.2000 N 841 (pem. or 04.11.2023) «O6
yTBepkaeHuH [IoNoXKeHHsT O MOJTOTOBKE HACeCHHSI B OOJIACTH TPaKIAHCKOW OOOpOHBDY //
Koncynprantl Intoc [DnekrponHsiit pecypc]. — Pexxum nocrynachttps: // romodanovo.gosuslugi.ru
/netcat _ files /404 /3478 / 06. _Postanovlenie _Pravitel stva RF ot 02.11.2000 841
red. ot 04.11.2023 Polozheniya o podgotovke naseleniya v _oblasti _ GO.pdf. - (nata
obparuenust: 31.07.2026).

© Taiinyk B.C., 2026

168



YK 51.7
3yoxoBa B.B.
yuutenb MateMatuku, MAOY «COLLL Ne40y»
r. Crapenii Ockomn, PO

KOJUIEKTUBHASI ®OPMA PABOTbBI HA YPOKE MATEMATHUKH

AHHOTaNMSA: B CTaTthe pacckasbiBaercss O (opmax, crocodax, BapUaHTAX PUMCHEHMS
KOJUIEKTHBHOH (h)OPMBI pabOTHI yUUTENEM B IIKOJIE.

AKTYaJIbHOCTB: PaCCMOTPEHBI BApHAHTHI KOJUIEKTHBHO (POPMBI pabOTHI Ha YpOKax.

KitroueBbie ci10Ba: criocoObl, BApUAHTHI, KOJUICKTHUB.

OOpasoBarenbHasi  JICATENBHOCT  COBPEMEHHOIO  y4MTelIss BCe OOJbIIE OTXOAMT OT
HACTAaBHIYECTBA B CTOPOHY IOHHMMAIOIIETO M COIEPEKUBAIOIIETO COYYACTHS, OKa3aHWs
MEIATOTMYECKON  TTOJIICP)KKM  BMECTO  «HAYYCHHS TPABHIIBHOMY 3HAHHIOM. [Ipoucxomut
U3MEHEHHe TpeOOoBaHMH K paboTe yduTeNls: OT YMEHMS TPaHCIMPOBaTh M (HOPMUPOBATH
NpOrpaMMHBI 00bEM 3HAHMH K YMEHMAM pelIaTh TBOpPYECKHE 3aj1aud, (HOPMUPOBATH
MHOTOMEPHOE CO3HAHHE, pa3BUBAaTh CIIOCOOHOCTH K TBOpYecTBY. OOyYalOIMIiCS JIOJDKEH B
LIKOJIC TIPHOOPECTH HE TOJBKO 3HAHMS, YMEHHS M HABBIKM, HO M OBJAJACTh (C y4eToM
0COOEHHOCTEH JIMIHOCTH) COBOKYITHOCTHIO YHUBEPCATHHBIX 3HAHMH.

Komnexrusras (opma paboThl Ha ypoKe MaTeMaTHKH — 3TO HE MPOCTO JIEJIeHHEe Kjacca Ha
TPYMIIBL, @ OCOObIN MOXO0, P KOTOPOM YYEHHKH aKTUBHO B3aMMOJICHCTBYIOT: IONEPEMEHHO
BBICTYTIAIOT TO B POJIM OOYHAOILIETr0, TO B POJIX 00y4aeMOro.

Vemex OOydeHHsI MaTeMaTHKE B IIKOJE BO MHOTOM 3aBHCHT OT YMEJIOTO COOTHOIICHHS
WHIBULYQJIBHBIX M KOJUISKTUBHBIX (hopM paGoTh! yuanmxcs. OCTaHOBUMCS HA KOJUICGKTHBHOM
(hopme. HeoOxommocTs €€ IpUMEHEHHS IMKTYETCS CIS/IyIOIIMMI COOOPKEHUSAMH.

1. Maremaruyeckoe coAepKaHUe H3ydaeMOW TEOpHMHM M METOJUKA €ro MperoJaBaHust
TpeOyIOT KOJUICKTUBHBIX OOOOIICHHH YaCTHBIX PE3yJIbTATOB, TOIYYCHHBIX KAKIBIM YYCHHUKOM.
Droro ke TpeOyeT W METOAMKA BBEICHWS TIOHSTHE, AKCHOM, MAaTeMATHYECKHX (DaKTOB,
OCHOBaHHas1 Ha 0COOEHHOCTSIX JISTCKOTO BOCTIPHSTHS| 1].

2. Emnas s BceX YYCHHKOB CHCTEMa YNPKHEHWH JaéT BO3MOXKHOCTH IIPOBECTH
(pOHTAIBHYIO TPOBEPKY HX BbIIONHEHMsA. Takas NHpoBepka TpeOyeT MeHbIle BPEeMEHH |
MO3BOJISIET ONITUMAIIBHO MCIIOJIB30BATh BPEMSL.

3. KomnmekrrBHas pabota mmeer OOJBIIOE BOCIHTATENBHOE 3HaueHWe. OHa pa3BUBAECT y
YUCHNKOB 4yBCTBO OTBETCTBEHHOCTH 32 BBIIOJHEHHE OOIIeil paboThl, HOAUEPKUBACT 3HAUCHUE
COBMECTHOTO peIICHHs 3aja4, KOJUIGKTHBHOTO OOCYXKICHHSI M pa3pelleHHs] MPOOIeMHOM
CUTYaIUH.

OCHOBHBIE BapHaHTbI KOJUIEKTUBHOI pabOThI:

e  Pabora B mapax (B TOM 4KCII€ B apaXx CMEHHOTO COCTABa). YUCHHUKH PEIIAtOT 3a/IaHHsT 1
OOBSCHSIOT JIPYT JIPYry XOJ PEILeHHs, MPOBEPSIOT OTBETHL. Harmpumep, B mape OuH peruaer
3aJ1aqy, BTOPOIl KOHTPOIUPYET U 3a1aéT YTOUHSIONIME BOIPOCHL; IIOTOM OHH MEHSIOTCSI POJISIMHL
Tpu mapax cMEHHOTO COCTaBa KaIblii 1O O4epe/ paboTaeT ¢ Pa3HbIMH OHOKIACCHUKAMU —
TaK BCE MOJTy4at0T pa3Hble OOBSICHEHUS U ydaTcst ()OpMyITUPOBATH MBICIIH.

e  ['pymmosas pabora (Majble rpyriibl o 3—5 yenosek). ['pymma nomy4daer obriee 3a1anue
(HarpuMep, BBIBECTH MPABUIIO, PELLIUTh CEPHIO 33/1a4 PA3HBIMHU CIIOCOOAMH, TIOATOTOBUTH MUHH -
NpE3CHTALMI0). BHYTpU TIpYNIBI  pPacHpeleNsioT PONH:  «KOOPIAMHATOPY, «CEKPETapby,
«IOKITATUHKY», «KPUTHK». DTO yIOOHO, HAPUMED, NPU M3YUYCHHH TeMbl «PElICHHE TeKCTOBBIX
3agau» Wi «Iloctpoenue rpauKoB QyHKIMI.
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o «Pyuedr» (LenouKa). YUEHUKH [0 OYePEe BBIIOJHAIOT LIArY PELIEHUs] WM OTBEYAOT
Ha BONpOCHI, MeperaBast xo naibiue. [lomxomur it oTpabOTKM anrOpuTMOB: HAMPUMED,
OCIIEJ0BATENBHOE YIPOILECHHE BHIPAXKEHUS I PEILCHIE YPAaBHEHUS 10 IlIaraM.

o  [lepexpécrapnii ompoc. OmuH yYeHWK 3agaéT BONPOC IO TEOpUH (HAmpuMep,
«Cdopmymupyii NprU3HAK paBEHCTBA TPEYTOJILHUKOBY), APYTOi OTBEYAET, 3aTeM OHH MEHSIOTCS.
310 XOpOIO PabOTaET Ha ypOKaX HOBTOPEHMUs] U MOATOTOBKY K KOHTPOJIBHOM.

e  BiammooOMeH 3amanmsiMu. Kak[plii ydeHHMK MONydaeT KapTOuKy C 3aadaMu
ONpENENEHHOIO TUIIA, PellaeT U OObACHAET HamapHUKy. IToToM mapbl MEHSIOTCS, M KaIblid
OOBSICHSET y)Ke APYTOi THII 3a1a4 HOBOMY ITapTHEpY. Hanprmep, Ha ypoke 1o Teme «PasnoxeHue
MHOTOWICHOB HA MHOXUTEIN» MOXHO PACHPENEIUTh KAPTOUKU IO CIOCOOAM: BBIHECCHHUE
00ILEro MHOKUTEJISl, TPYIITUPOBKA, (hOPMYJIbI COKPAILIEHHOTO YMHOKEHHS.

e  IIpoGnemHo - monckoBas paboTa B ko/uiekTuBe. Kitace IemaT Ha IpyIibl ¥ Jal0T OfHY U
Ty ke TIPOOJIEMHYTO 3a/ady (HanpuMmep, HAWTH TUIOaah (PUIYphl HECTAHIAPTHBIM CIIOCOO0M).
I'pymnmb! Uity T pasHble TTOAXO/IbL, TIOTOM MPEACTABIIIOT UX KIIACCY M CPaBHUBAIOT.

e Ko/UIeKTHBHOE COCTABJICHHE CIPABOYHUKA / MAMSITKH. YUYEHUKH BMecTe (hOpMyIHpPYIOT
MpaBUiIa, TIPUMEPbI, TUIMYHbIE OMIMOKM M crocoObl ux m3bexars. Hanpumep, «llamstka 1o
PELIEHUIO YPaBHEHUH ¢ MOyJeM» WIH «HeK - IMCT IPOBEPKH PELLICHHS 3aJaUi».

UYroObl KOUIEKTHBHAs paboTa Jajla pe3ysbTarT, YUUTEII0 HYXKHO YIEIUTh BHUMAHHE
HECKOJIbKUM MOMEHTaM: TILATEIbHO MOJTOTOBUTH MaTepuall, OTOOpaTbh y4eOHbIH KOHTEHT,
Pa3leuTh €ro Ha JOTHYHbIE €IMHULBL, pa3paboTaTh YETKUE 3aaHKs, HAYUUTh JeTel IpaBuIaM
paloThl B mape ¥ TPYMIe, COCTABUTh «MAapIIPyTHBIE JUCTbD» WM AITOPUTMBI, OPraHU30BaTh
KOHTposb. He nomyckars hopmanbHOro noaxona. BaskHo, 4T00bI KakIbIil yICHUK ObLT AKTUBEH.

Cuicok NcnoIb30BaHHOI JIUTEPaTyPhI:
1. Iyxepman, I'.A. 3auem gersim yuuthest BMecte? / [LA. Ilykepman. — M.: M3natensctBo
«3Hanuey, 1985.
© 3ybrosa B.B., 2026
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Ka3pmuna A.B., k.nie/.H.,
Boennast Axanemust Pakernsix Botick Ctparernueckoro Hasnauenus
nm. [Terpa Bermkoro (143000, banammixa, yir. KapOpiesa, 11.8)
Ma3sukoBa T.A.,
Boennas Axanemus Pakernsix Boiick Crparermyeckoro Haznauenus
mM. [lerpa Bemmkoro (143000, bamarmxa, yi. KapObiresa, 11.8)

OCHOBHBIE TEHAEHIIMU PA3SBUTUSA I[IOPOXOB
N OHEPI'OHACBILIEHHBIX MATEPUAJIOB

Annomayus: B mupe e6edémcesi mHodicecmso  6oegbix  Oeticmeutl. Botinbt  6edymes ¢
UCNONIL306AHUEM OZPOMHO20 KOIUYECMBA OPYOULL: HA3eMHBIX, BOOHbIX, NOOBOOHBIX, B030VUIHbIX U
op. Tloumu Kasicovlti denb OpyoUst COBEPUICHCINGYIOMCS, U NOAGTAIOMCS 6CE HOBbIE U HOBbLE BUODL.
Ho, necmomps Ha ux pasHoo6pasue, 8 OCHOBE NPAKMUYECKU KAHCO020 OpyOUs IelCUm nopox u
9HepeoHacvlyennbie  Mamepuansl.  Yenosevecmgy 6cec0a  Oyoem  UHMEPECHA  UCMOPUA
BO3HUKHOBENUS U PA3GUMUSA NOPOXO8 U IHEPLOHACHILYEHHBIX MAMEPUATOB, U3 4e20 OHU COCHIONM U
07151 Ye20 NPUMEHSIIOMCL.
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Krouesvie cnosa: HOpOX, OHEPCOHACHIWEHHbIE Mamepudaibl, Cceaumpd, HUmpoyesolosa,
oanucmummble u NUPOKCUIUHOBbLE NOPOXA.

Abstract: There are many wars going on in the world. Wars are fought with a huge number of
weapons: land, water, underwater, air, etc. Almost every day, weapons are improved and new
types are created. However, despite their diversity, almost every weapon is based on gunpowder
and energy - rich materials. Humanity will always be interested in the history of gunpowder and
energy - rich materials, their composition, and their uses.

Key words: Gunpowder, energy - rich materials, saltpeter, nitrocellulose, ballistic and pyroxylin
gunpowders.

Ceiiuac B MUpe BeIETCS MHOXKECTBO OOEBBIX JeHcTBUiA. BOMHBI BeyTCs ¢ UCHIOIB30BAHUEM
OTPOMHOI0 KOJIMYECTBA OPYIMil: HA3eMHBIX, BOAHBIX, MOJBOIHBIX, BO3AYLIHBIX M Jp. HMOYTH
KOKIbI eHb OpY[us COBEPLICHCTBYIOTCSA, U TOSBJIOTCS BCE HOBbIE M HOBble Buipl. Ho,
HECMOTPsI Ha MX Pa3HOOOpa3Ke, B OCHOBE IIPAKTUUECKU KKIOr0 OpY/Iusl JIGKUT IIOPOX.

O TIPOHICXOXACHAH TIOPOXa MHOTHE TOIBI BEIHCH CIOPHL €ro M300peTeHIe TPUIHCHIBATI
KuTaiiliaM, apadam, eBporeiinam. KTto Ha caMoM Jene BHeC BKJIAJ B 9TO B3pbIBoonacHoe zeno? 1
KaK BEIIECTBO, KOTOPOE HM3HAYATBHO CO3/IAaBanoch st (efiepBepKOB, CTAO HEOTHEMIIEMOIt
YaCTbIO BOCHHOM POMBIIIICHHOCTH?

B opymwsix mnopox wucnomssdyercss ¢ 14 Beka. C TOro BpeMEHH OH BO MHOIOM
YCOBEPIICHCTBOBAICS, OFHAKO COBPEMCHHOE BOGHHOE JENO HE TIPEACTaBISET CBOS
CyILECTBOBaHUE Oe3 opoxa.

ITopox — MHOTOKOMIIOHEHTHAsl TBEP/IAsk «B3PhIBYATASD) CMECh, CLIOCOOHAS K 3aKOHOMEPHOMY
TOPEHHIO MAapAUICIBHBIMU CIOSMY, 0€3 JIOCTyIa KHCIIOpPOZa U3BHE, C BBIACJICHHEM OOJIBLIOTO
KOJIMYECTBA TEIUIOBOM SHEPruM M Ta3000pa3HbIX MHPOLYKIOB, HMCIONb3YEMBIX ULl METaHUs
CHAps/IOB, JBWKEHMs pakeT M B JAPYIMX LeiX. Ero OoTHOCAT K Kiaccy MemamenbHblx
63PbIEUAMbIX 6CLYECE.

[o nerenne, Ha pyOexe V - VI BeKOB OMH KATAWCKUI MK W3ydall CBOMCTBA ceNMTphL. Ero
HaOMOJEHWSI CT&IM WCIONB30BaTh JIMIIb Yepe3 HECKONbKO CTONETHH, KOrja Hadaun
U3rOTaBIUBATH [IOPOXOBYIO cMech. Kuraiilpl pa3paboTany HECKOIBKO BUJIOB IOpPOXa C Pa3HON
CKOpOCTBIO TOpeHMs. Tak, «depHblii IecOK» CTal He TOIBKO B3pHIBYATBEIM, HO H
BOCIUIAMEHSIIOIMMCS BELIECTBOM. [IepBbIM OIMCAHUEM 3aKUTaTe/IbHBIX CBOMCTB TAaKUX cMecel
sisiercst Zhenyuan miaodao  yaoliie — maocckumii TEKCT, TIPEIBAPUTENBHO JATHPYEMBIH
cepequuoit IX Beka Hamed spbl. Kutaiickoe clioBo «1opox» OykBaIbHO O3HauaeT «OroHb
MEJIULMHBDY BOLUIO B YHOTPEOIEHUE Yepe3 HECKOIBKO BEKOB IOCIE OTKPBITHS CMecH. Takum
obpazom, B IX Beke gaocckne MOHAXM M QIXMMHUKH B IOMCKAX OSJIMKCHpA OeCCMEpPTHs MO
CITy4aifHOCTU HATKHYJIMCh Ha MOPOX. Bekope KuTaiilibl IPHMMEHIIN IOPOX JUISL Pa3BUTUS OPYKUS:
B IOCIEIYIONE BEeKAa OHU IIPOM3BOIWIM DA3IMYHBIE BUIBl 1OPOX0020 OPYKHUs, BKIIFOYAS
OTHEMETBI, PaKeTbl, O0OMOBI, NPUMUTHUBHBIC IPAHATHl U MHHBIL, IPEXAEC 4eM ObUIO M300pETeHO
OTHECTPEJILHOE OPYKHE, UCIIOJB3YIOLIEE SHEPTHIO [I0POXa UL METAHHS CHAPSIIOB.

Ha ocHOBe B3pbIBYATOr0 BEIECTBA OBLIO CO3IAHO MHOKECTBO OPY)KHH: CTPEIBI C TIOPOXOBBIMH
HAKOHEYHUKAaMU, ITHIIAIb C MOLHBIM IUIAMEHEM OTHsL, OTHECTPEIbHOE Opyxkue. VI3HauaIbHO ke
TOPIOUYI0 CMECh COOMpPAIHCh HCIIONB30BATh JIMIIL JUISL CO3/IAHUS OTHEHHBIX S(Q(QEKTOB |
(etiepBepkoB. Pa3BuBaTh MOPOX0OBOE €O MPOJODKWIN €BPONEHCKHE AIXUMUKH, CO3ABIINE
COOCTBEHHBIE PELIEIITYPBL.
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Kuraiiis! OTKpbUTH MHPY CHIOCOOHOCTB MOPOXa HE TOJIBKO MOJPBIBaTh, HO U OpOcaTh CHAPSIIBI
Ha Ooblve paccTosHus. Toraa yueHble CTald COBEPIICHCTBOBATH TEXHOIOTMM M3TOTOBICHUS
BEILIECTBA, UCKATM HOBBIE MCTOYHUKH CHIPbS JUIS MOYYEHHS! KOMIIOHEHTOB CENUTPBI, CEpbl U
VIS

W3HavaneHO NOPOX IPUMEHSICS B BUIE HOpPOLIKA. Jlenanock 3T0 IOTOMY, 4TO B IIEPBYIO
OdepeTb BEIECTBO Pa3padaThIBATIOCh KaK JiedeOHOe CpeicTBO. OHAKO UCTIONB30BATH €TI0 B TAKOM
BHJIC U OpYAuit ObUI0 HeynoOHO. [TopoXoM B IPEeBHOCTH JICHIIIH TOHOPEIO, CH(IIIHC, a TaKKe
PA3ITUHBIE BUJIBI «3APAKEHHS KPOBI.

CuwTaercs, 4To BIEpBbIC MOPOX HCMONB30BaM B Poccuu B 1382 romy Bo Bpemsi 0OOpOHBI
MockBs! OT Tatap. Takas 1aTa ykazaHa B JeTOMUCSX. Tawke cymecTByer yrnomuHanue 1389 roza.
Kapawmzun nmcan, uro nopox B Poccuto u3 EBporibl 3aBe3/11 HIMEHHO TOTZA.

B Poccuu mopoxoBoe [eno crano akTuBHO pasBuBarhes B XVI Beke. Illio axrusHOE
CTPOMTENBCTBO  3aBOJOB, IOMCK HOBBIX PELENTYp, COBEPLICHCTBOBAIUCH —TEXHOJIOIMU
HPOU3BOACTBA. B 3TO Bpems B3pblBUaTKAa YacTO IPUMEHIACh B BOEHHOM Jee IIpH 0cale
kpenocteil. COINIACHO HMCTOPUYECKUM HCTOYHMKAM, BO BpeMeHa mpasieHus Mana IV B rox
HPOM3BOIMIIOCH HECKOJIBKO COTEH TOHH B3pbIBHOTO ropoxa. [Ipu Ilerpe Bemmkom 31u nokazarenu
nocriuramd mupel 1o 1000 TonH B roa. K cnosy, Ilerp ITlepsbiii pedopmarop pycckoit
ApTWUIEPHH  3aIOXKUI TIOpPOXOBble 3aBoAbl B Poccuu. Ilpy HeM mMopoxoBoe Jeno Crano
Pa3BUBATHCS HA YPOBHE HAYYHO - TEXHHUECKUX pa3padotok. B CankT - IletepOypre 1o cux mop
JeiicTByeT OXTUHCKUI OPOXOBOMU 3aBOJL OJIHO U3 CTApEHIIIMX IPEAIPHUATUN TOpoa.

Pazmuuaror 1Ba Bua mopoxa: AbIMHBI M HUTpOLELTIONO3HbIE. [IopoX, mpuMeHseMblid B
PaKETHBIX JBHTaTe/IX, HA3bIBAIOT TBEPIBIM PAKETHBIM TOILIMBOM. OCHOBY HUMPOYENTIONO3HBIX
[IOPOXOB COCTABIIAIOT HUTPOLEILUTION03a U IUIacTH(uKaTop. IIoMMMO OCHOBHBIX KOMIIOHEHTOB,
9TH TIOPOXa COJEPIKAT PASTHUHBIE T0OABKH.

Iopox sBrsieTcst B3pbIBUATHIM BEIIECTBOM METATENBHOrO JeicTBHs. [Ipy cooTBeTCTBYIOMIEM
YCJIOBUM VHHULMMPOBAHUS TIOPOXa CIOCOOHBI K JICTOHAIMM AHAJIOTMYHO OpH3aHTHBIM
B3pBIBYATHIM BEIIECTBAM, OJarofapst 4eMy JIBIMHBIA OPOX JOJITOE BPEMs PHMEHSUTH B KauecTBe
OpPH3aHTHOTO B3PHIBYATOTO BEIIIECTBA.

JbIMHBII TOpOX:

OCHOBHBIMM KOMIIOHEHTaMH [IbIMHOTO IIOpOXa SIBIIIOTCSA CENMUTpa (Kalusi HUTpar), cepa U
JIPEBECHBIIT yToib;

Hurpar kanust SBIsIeTCs OKUCIIUTENEM, CIIOCOOCTBYET OBICTPOMY TOPEHHIO.

JIpeBecHblIif yroJb TOPIOYMM OKHCISEMbIM OKUCITUTENIEM.

A cepa— 100aBOYHBIM KOMIIOHEHTOM YITyUIIast TOKUTaeMOCTb.

Copra HBIMHBIX TIOPOXOB: IIHYpPOBOH (I OTHENPOBOAHBIX IIHYPOB); PY’KEHHBIH (st
BOCIUIAMEHUTENIEH K 3apsyiaM U3 HUTPOLIGILIIONO3HBIX IOPOXOB U CMECEBBIX TBEPIBIX TOILIUB, A
TAOKe UL BBIIMOHBIX 3apsfiOB B  3QKUIATENIbHBIX U OCBETUTENBHBIX — CHAPSIAX);
KPYMHO3EPHUCTBI (U1  BOCIUIAMEHWTENCH); MEUICHHOTOpSsIMH  (JUId  ycunuTened |
3aMeIITeNiel B TPyOKax M B3pbIBATENSAX); MUHHBIA (IUI1 B3PBIBHBIX paboT); OXOTHUYMH,
CIIOPTUBHBIMN.

Peakiyist okuceHUS:
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OnHuM OecCropHBIM MPEUMYIIECTBOM IIOPOXOBOI CMECU SIBJIIETCS TO, YTO OHA HE UMEET
cpoka rogHocTd. IIpu HaXOXKIEHUM B TepMETUUHBIX YCIOBUSIX OHA MOXKET XPAHHUTBCS JECSTKU
7eT. OIHAKO K€ €CIH BO BPeMs XPaHEHHS B [IOPOX TIONaJIa Blara — CTPENSITh UM Y)KE HEJb3s.

HBIMHBIﬁ TMOPOX UCIHOIB3YETCS I U3TOTOBJIICHUA BOCHJTaMeHHTCJ'[eﬁ, BBIH_II/I6HBIX 3apsa0B,
MOPOXOBBIX 3aMeTUTENCH, TIpeloXpaHuTeNel 1 yerwureneil. Hanbomnee mmpokoe npriMeHeHne B
MUPHBIX LENSAX JIbIMHBIA IOPOX HAlen JUld M3IOTOBJEHHS OXOTHMYBHX IIaTPOHOB,
OTHENPOBOAHBIX IIHYPOB M Uil HEKOTOPBIX BHIOB TOPHBIX paboT. Tarke NBIMHBIA MOPOX
TPUMEHSIETCS B ITMPOTEXHIYECKHX COCTaBax M (heriepBepkax.

AJIOMHHHUEBBII TOPOX

AJIOMUHUEBBIA TIOPOX - MEPCHNEKTHBHOE TOILIMBO U OKUCIMTEIBHOE BELIECTBO, KOTOPOE B
TOCJIETHUE TO/Ibl HAOUpPAET NOIYJIIPHOCTb B PA3IUYHbIX 00IACTSIX.

AJTIOMHUHHEBBII opoxX TIPUMCHACTCA B IMMPOTEXHUKE HW COCTOMT K3 CMCIIAHHBIX B
OnpeIeIEHHON NPONOPLMK CHIIbHO M3MEJTbUEHHOM CeIMTPbI, ATFOMUHUEBON ITy/Ipbl 1 CEpbL. DTOT
HOPOX OTIIMYAETCs OONBIIEH TeMIepaTypoi, CKOPOCTBIO TOPEHHS 1 OOMIBILINM BbIIETICHHAEM CBETA.
[MpumMeHsieTcst B pa3pbIBHBIX AJIEMEHTAX U (ielll - cocTaBax (IPOM3BOASIIMX BCIIBIIIKY).

AIFOMUHMEBBIH NOPOX TpPE/CTaBIsieT cOO00H CMeCh TOPOIIKOB ATIOMHMHUS, CEpbl M HUTpaTa
KaJIvs WM HaTpHsL.

AJIOMYHYEBBII I0POX HAXOAUT HIMPOKOE IPUMEHEHUE:

- B IUPOTEXHUKE, KaK KOMIIOHEHT BCIIBIIIIEK, XJIONYIIEK U (eiiepBepkos;

- B KQUECTBE Pa3pbIBHOTO 3apsi/ia B UMUTATOPAX apTHILUIEPUICKUX CHCTEM;

- JUIsl CUTHAJIbHBIX YCTPOHCTB;

- U1 CHAapsDKEHNsI TATPOHOB SKCIIEPHMEHTAIIBHOTO OPYKHSL.

B nupoTeXHUYECKHX M3/IEIHSAX ATFOMUHHEBBIH MOPOX HEHHUTCS 3a OBICTPOTY cpadaThIBaHUS U
pKocTb 3P dexToB. B mocieaHee BpeMst akTHBHO H3y4aeTcsl IPUMEHSHHE ATIOMUHHIEBOTO [I0pOXa
JUISL CO31aHNUs TBEPIOTOIUIMBHBIX PAKETHBIX JIBUTaTelIeH.

HuTtpouenonosHsie nopoxa

B ommuue oT AbIMHOrO (4€pHOro) IOpoxa Ha OCHOBE IV, LIMPOKOE PACIpOCTPAHEHHE
HOTYYMIH HUTPOLEJUIONO3HBIE  6e30bLMHble TI0pOXa, INIABHBIM IPEUMYIIECTBOM KOTOPBIX
siBrsiercst Oonbimid KIT[ 1 oTcyTCTBHE [IbIMA MOCIE BHICTPENA, AEMACKHPYIOLIETO M MEILIAFOIIETO
0030py, a TaKKe BBI3BIBAIOLLIETO KOPPO3HIO Y CTBOJIOB OPYIKUIA.

To cocraBy u THITy ruTacTudUKaTopa (paCTBOPUTEIIS) HUTPOLEILTFOIO3HBIE TIOpoXa JCIISITCS Ha:
TIMPOKCIIIHOBBIE, OJUTICTUTHBIE H KOPIAUTHEIE.

OHM NpUMEHSIOTCS [UI1 M3TOTOBJIEHHMS COBPEMEHHBIX B3PBIBUATHIX BEIIECTB, IOPOXOB,
MMMPOTEXHUYECKHX M3/IENHUI 1 JUTS TIOAPBIBA (MHULMMPOBAHHS) IPYTUX B3PBIBUATHIX BEILECTB, TO
€CTb B KAUeCTBE JIETOHATOPOB.

Hurpouesuiono3Hble I0poxa MOJydiid HAUMEHOBAHHE OT OCHOBHOIO CBOETO KOMIIOHEHTA —
HUTPOLIEJUTIONO3bL. Nmenno HHUTPOLIEIUTIONO30H, COOTBETCTBYIOLIUM obpazom
IIACTU(HUIMPOBAHHONR M YIUIOTHEHHOH, OOYCIIOBJIEHBI OCHOBHBIE CBOMCTBA, XapaKTEPHBIE IS
HUTPOLIEILTIONIO3HBIX OPOXOB.

JUnst mpeBpalieHnss HUTPOLEIUTIONO3BI B MOPOX HEOOXOIMM TIPEKIE BCErO PACTBOPHTENH
(mmactudukarop).

JUist cooOIeHust TTopoxy psia CrelMabHBIX CBOMCTB MPUMEHSIOT TOOABKH: CTaOHIIM3aTOPE,
(brerMaTH3aTOPBI U PyTHE.
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JUnst TpoM3BOZCTBA HUTPOLEIUTIONO3bI HPUMEHSIOT LEIUII0I03Y, KOTOpas COIEPXKUTCS B
XJIOTKE, JIPEBECHHE, JIbHE, TNCHBKE, COIOME M T.I. B KoiudectBe oT 92...93 % (XJI0MOoK)
1o 50...60 % (apesecuHa). [lnst HM3TOTOBICHHSI BBICOKOKAYECTBEHHOM HHUTPOLIEILIIONO3BI
NPUMEHSIOT  YHCTYIO LEJUTIONO03Y, IIONy4aeMyl0 M3 YKA3aHHOTO DPAaCTUTENBHOTO — CHIPBS
CIICIHATBHON XUMHYECKON 00pabOTKO.

TTupoxcHIHHOBBIE

IIMpoKCHIMHOBBIM TIOPOXOM  HA3bIBACTCS TIOPOX HA OCHOBE HUTPATOB IICIUTIOJIO3bL,
IIACTU(UIMPOBAHHBIX (PACTBOPSIEMBIX) CIUPTO - 3(QUPHBIM paCTBOPUTENEM, C J0OABKAMU.

B cocras nmupokenamHOBBIX 1I0poX0B BXOMMT 91 - 96 % mmpokcuuHa, 2 - 5 % neryunx
BerecTs (crmpt, 3¢up u Boma), 1,0 - 1,5 % crabummsaropa (audeHunamMuH) 11l yBeTHICeHHS
CTOMKOCTH IIpH XpaHeHuy, 2 - 6 % ¢rermatu3aTopa 1l 3aMeUICHNSI TOPEHHST HapY>KHBIX CIIOEB
niopoxoBbIx 3€peH u 0,2 - 0,3 % rpadura B KadecTBe J00aBOK. Takue mopoxa W3rOTOBILIOTCS B
BHJIE IUTACTHHOK, JICHT, KOJNel, TPyOOK M 3EpeH C OIHUM MM HECKOJBKHIMHU KaHAJIaMH;
MPUMEHSIOTCS. B CTPEJIKOBOM OpYXKMM H B apTiwuiepud. OCHOBHBIMH — HEIOCTATKAMU
TIAPOKCIUTHOBBIX TIOPOXOB SIBJISFOTCS: HEBBICOKAst SHEPTHS ra3000pa3HBIX MPOTYKTOB CTOPAHUS.

TTupoxenIMH - 3T0 HUTPAT LEJUTIONO3BI C COAEPKaHeM a3oTa Oonee 12,1 %.

IIpakTrueckn pasnuyaroT Cleyioliee BHABI HHUTPATOB IIEJUTIONIO3bI, TPUMEHSIEMBbIE B
MPOU3BOJICTBE MOPOXOB: KOIWIOKCHIMH (N=11,5...12,1 %), mupokcumia No2 (N=12,1...12,5 %),
koomuii JI.W. MenpeneeBa (N=12.5...12,7 %), mapokcuman Nel (N=13,0...13,5 %), cmeceBbie
TIMPOKCUITMHBI, COCTOSIIUE U3 CMeCH MUPOKCUINHOB Nel u 2.

JIn  WBrOTOBNEHWS TMHPOKCIJIMHOBBIX ITOPOXOB Hallle BCErO HCIOJB3YIOT —CMECEeBbIS
TIMPOKCHIIHHBIL.

BanmcrurHblii mopox

OcCHOBY Oa/LIMCTHUTHBIX IIOPOXOB COCTABIIIIOT ~HUTPOLEIUIIONO32 U HEyAAISIeMBIi
acTU()HUKATOP, TOATOMY HX WHOTZA Has3bIBAKOT JIBYXOCHOBHBIMH. OOBIUHBIH COCTaB
GaumcTuTHBIX 1opoxoB: 40 - 60 % xomnokcwmHa U 30 - 55 % HutpormmuepuHa. [Topox
M3rOTOBJISIOTCS B BUIE TPYOOK, IIAIIIECK, INTACTHH, KOJEL 1 JIEHT. 110 IprMeHeHHIo OaJLTICTUTHBIE
TI0pOXa JIENSIT Ha PaKeTHBIE, apTUJIIEPHIICKIE 1 MUTHOMETHEIE.

bammctutHBIe TOpOXa — 3TO  IOpoXa Ha  OCHOBE  HHTPATOB  IIEJUIOJIO3BL
IUTACTH(UIMPOBAHHBIX HUTPOI(DUPAMI U HX CMECSMH.

B ommuKe OT MUPOKCIIIMHOBBIX TOPOXOB M3 OALTUCTUTHBIX IMOPOXOB PACTBOPUTEIND -
IUTACTU(UKATOP HE YAALIETCA B IPOLIECCE IIPOU3BO/CTBA, & OCTAETCS B IIOPOXOBBIX AJIEMEHTAX B
TOM 7€ KOJIYECTBE, B KAKOM BBOJJICS TPH JIO3UPOBKE KOMIIOHCHTOB.

TBepaoe pakeTHOE TOILTHBO

Tsepooe paxemmoe monauso — 310 BEIIECTBO, WIK CMECh BEIIECTB, KOTOPBIE CIIOCOOHBI TOPETh
0e3 JocTyma KUCIOpOIa, NP 3TOM BBIAEISS JOCTATOYHO MHOrO rasa. Cpemd JOCTOMHCTB
TBEPAOTOIIIMBHBIX JIBUTATENEH HA3bIBAIOT OTHOCHTEIBHYIO MPOCTOTY B H3TOTOBICHHH H
TPUMEHEHHH, OTCYTCTBHE NpPOOJNEeMbl C YTEUKaMH TOKCHYHBIX BELIECTB, HAIKHOCTh M
BO3MOKHOCTB JIOJITOBPEMEHHOTO XPAHEHWs TOIUTMBA. HEmoCTaTKh Takmx JBHTATENed — 3TO
HEBBICOKUI YIIENbHBIA MMITYJIbC, TPYIHOCTH B YIPABJICHAN TATOM JIBUTaTeNsl H €ro MOBTOPHBIM
3aITyCKOM, BBICOKHI ypOBEHb BHOpaumii mpu padote. M3 - 3a HEIOCTATKOB TBEPIOTOILIUBHBIX
HBHFaTCJ'ICﬁ, TNEPBLIMH B KOCMOC MOJICTCIIM UMCHHO PAKEThI C ABUTATCIIIMU Ha YKUJIKOM TOIUIMBE,
XOTS1, TBEP/IbIE TOPIOUHE CMECH OBLTH H300PETEHBI PaHbIIIe.
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COBpCMeHHI)Ie TBEPABIC TOILIMBA — 3TO CMECh TOPIHOYUX BCUICCTB U OKUCIIUTECIIA. I[JIS[
PaKE€TOCTPOCHUA TMOAXOAAT MHOI'MC, HO OOJBIIMHCTBO OCHOBAaHBI Ha OKHUCIIUTCIIAX,
KOTOPBIC CIIOCOOHBI B3aUMOJEICTBOBATH C PA3HBIM TOPIOYMM. OJTO MOTYT OBITh
nepxJjoparel aMMOHUS, JIMUTHUA WK KaJlus. N HUTPATBl KaJIusA WIA aMMOHMUS. Kak
TOpPIOYEe UCTIONb3YIOT METAJUIBI, I UX CIUIABBI, HAIIPUMEP, AIFOMUHUNA, MarHUi, TUTHH U
Oeprinii. Bo3M0OXXHO HCIIONIB30BaHUE M IPYTHX MAaTEpHAIOB: TOJMMEPOB MM CMOJI, KaK
MIOJIMATHIICH, KaydyK ¥ OUTYM.

I'naBupiMu  mpeumymectBom TPT  OGonee BbIcOKas yjenbHas TAra PaKETHBIX
JBUTATEJCH, BO3MOXHOCTH CO3aBaTh 3apsijibl Jt000H (OpPMBI M Pa3MEpOB, BBICOKHE
Z[C(l)OpMaHI/IOHHLIe 1 MEXaHUYCCKHE CBOMCTBA KOMHO3I/IHI/Iﬁ, BO3MOXXHOCTb PETyJIHUPOBATH
CKOPOCTh FT'OPEHHMSI B IIUPOKUX MPEALIax.

7Kunakoe pakerHoe TOIIMBO.

JKuaKoCTHBIC peaKTHBHBIC IBUIATEIIM MOTYT HCIIOJIb30BaTh B KAUECTBE TOIUIUBA OJHO -,
IBYX - U TPEXKOMIOHEHTHBIE CMECH. Y HHMX BBICOKHH yJEIbHBI HMITyJIbC, HX MOXXHO
OCTAaHABIMBaTh M IMOBTOPHO 3aIlyCKaTh, YTO BA)XHO IIPM MaHEBPHPOBAHUH B KOCMOCE,
CaMM PaKETbl Ha JXUAKOCTHBIX JABUraTCIIAX IMOJYYarOTCd JIeT4e. Ho onm cnoxnee
YCTPOEHBI U JOPOXKE: CHCTeMa TOIUIUBHBIX 0aKkoB, TPyOOIPOBOLOB M HACOCOB TpeOyeT
Goee TIIATENBHON OATOTOBKU U IIPOBEPKH B IPOIIecce COOPKU U MEepes 3aIlyCKOM.

DJIeMEHTHI KHUIKOTO TOIUIMBA — 3TO ITOPHOYCE U OKUCIIUTEIIb. Onu TMOAar0TCA U3 Pa3sHbIX
0aKkoB 1oJ maBlIeHHEM depe3 (HOPCYHKU M IepeMelInBaloTcsl B KaMmepe cropanus. [locie
BOCIUIAMEHEHHSI HAUMHAETCSI POLIECC TOPEHHsI, KOTOPOE MPOJOJDKAETCs, IOKa Toprodee 1
OKHCIIUTEJIb TIOCTYNAOT B Kamepy. KepocuH, Boopo, C:KMKEHHBIN JUIs 3aKauKy B Oaku u
A30THO - BOJOPOJHOE COCJMHEHHWE THAPA3UH — OCHOBHBIC BHJBI TOPIOYEro JUIS
JKUAKOCTHBIX PAKETHBIX [lBPIFaTeHeﬁ. Ecnu B xauecTBe TOPHOYCTO UCIIOJIB3YIOT KEPOCUH
W BOAOPOO, B KAYECTBC OKUCIIUTEIIA IPUMEHAIOT CIKIDKEHHBII KHUCJIOPOI.

Yumie OCTaIBHBIX TOPUT BOAOPOJ — COCAUHSSACH C KHCIOPOJOM OH BBIACISIET TOJIBKO
TCIUI0O W BOAAHBIC TIAapPBI. Kepoan, KOTOpBIﬁ OYMIIAKoT, 4TOOBI HCITOJIL30BaTh KakK
TOpro4ece, Npru CropaHruu BBIICIACT yrapm,n‘/'r n yFHeKHCHBIﬁ Tasbl.

Tonnuso 6yaymero.

XUMUYECKHEe paKeTHble TOIUIMBA, W JKUIKHE, M TBEpIble, CIIOCOOHBI BBIBECTH
KOCMHMYECKHE aIllaparbl Ha OKOJO3CMHBbIC WM JIyHHbIE OpPOWTBI, HO JUI JajJbHUX
KOCMHYECKUX MUCCHI X MOYKET OBITh HEIO0CTAaTOYHO.

OJIHO U3 MPEANOKEHUH, KOTOPOE MOXKET PELIUTh IPOOIeMy C JAIbHUMU MOJETaMU —
OTO AACPHBIC NBUTATCIIN. Ilo pacucram, smepHmﬁ TEIIOBOM JBUTATCIIb MOXKET JOCTAaBUTh
pakety Ha Mapc Bcero 3a Tpu Mecsina. OnHa U3 aMEPUKAHCKUX KOMIIAHMH MpeyuIokKuia
HCIIOJIB30BAaTh HIIepHBIﬁ ABUTATECJIb CO CKHMXKXCHHBIM BOJOPOJIOM B Ka4dCCTBE pa60qero
Tena. B Takoil cucreme peakTop BbIpadaTHIBAET TEIUIO U3 YPAHOBOTO TOILIMBA. DTO TEIUIO
HarpeBaeT >KUJIKUH BOJOPOJ, KOTOPBIH NpPH PAaCIIMPEeHUH U co3/aeT Tiry. Paspaborku
SIICPHBIX PAKETHBIX JABUTATEICeH HAUMHAIUCH €lle B IMATHICCATHIX r0/1aX, HO OKa HU OJINH
13 TaKUX aIapaToB He ObUI 3aITylICH.

Honnsie JBUTATCIIA — OTO THUI DJJICKTPUUYCCKUX PAKCTHBIX ﬂBHFaTCHeﬁ, KOTOPBIC
CO3ZAIOT TATY Ha 0a3e MOHU3MPOBAHHOTO a3a, Pa30rHAHHOIO O BBICOKHX CKOPOCTEH B
JJIEKTPUYIECKOM Tone. Takue pa3zpaboTKH yKe HCTONB3YIOTCS B KOCMHUCCKHX MHCCHSX.
VloHHbIe BUraTENN OTINYAIOTCS MAJIBIM PACXO0JIOM TOIUIUBA M JIOJITMM BPEMEHEM PabOThlI.
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JUts TOCTIKEeHHS yCIexXa B COBPEMEHHOM 000 HEMAaTOBAKHBIM YCIOBHEM SIBISICTCS
BHE3AITHOCTh M CKPHITHOCTh TPUMEHEHHS OpYKHs. J[pIM B THEBHOE BpeMs, a JyJIbHOE
IIaMs — B HOYHOE JIEMACKHPYIOT CTPEIIIONIEro. B CBA3W ¢ 3THM MOPOX TOJDKEH OBITH
0e3/IbIMHBIM ¥ OeCTUIaMEHHBIM.

TpeboBanne OecrIaMEHHOCTH BAKHO €IIe M IIOTOMY, YTO OOpAaTHOE IIaMs MOXKET
HPE/CTABIIATH ONACHOCTB JUIS CTPEIISIONIEr0, 0COOCHHO HAXOJAIIEToCs B TAHKE MIIM Kase-
Mare.

B ciyudae cTpensObl U3 TaHKa WIIM Ka3eMaTa MMEeT 3HaYeHHE COCTaB MOPOXOBBIX Ta30B,
TaK Kak TPHU HEONAarompusTHBIX YCIOBHSAX HM30BITOK OKHCH YTIIepoJa MOMKET BBI3BATH
OTPABJICHUE JINYHOTIO COCTaBa.

IMoTpeOHOCTH B MOpOXax BO BpeMsl BOIHBI O'POMHA. Y IOBIETBOPUTH €€ MOKHO TOJBKO
IpH HAIMYHA IIAPOKOH OTEUECTBCHHOH CHIPHEBOHM 0a3bl, TOCTATOYHBIX ITPOHM3BOACT-
BEHHBIX MOIIJHOCTEH, IIPOCTOI 1 O€3011aCHOI TEXHOIOTUH H3TOTOBJICHHS TOPOXOB.

CymectByer 0oJblioe pazHooOpasue BHIAOB M Mapok mopoxoB u PTT, mmeromux
Pa3NMYHBIA KaUeCTBCHHBIH M KOJMYESCTBCHHBIH COCTaB, (OPMY M pa3Mephl H3ACIHI. JTO
MHoroo0pasue nopoxos u PTT, B cBOKO ouepelb, onpe/esseTcs MHOrooopa3ueM BHUJIOB
OTHECTPENTHLHOTO CTBOJLHOTO OPYXKHS, PAKETHBIX CHCTEM, TEXHHYECKUX IHEPreTHYECKHX
YCTPOMCTB CIENNanbHOr0 HaszHaueHws. Kiaccudukaiys ocHOBaHA Ha HCHOIb30BAaHUU
JIBYX BXHBIX Mpu3HaKoB mopoxoB u PTT. B mepBoii cucreme knaccuuKaui B OCHOBY
HOJIOKEHA [IPUPOJIa KOMIIOHEHTOB, COCTaBIAOMuUX 1opoX uid PTT; Bo BTOpoit 0CHOBHBIM
MPU3HAKOM KJIACCH(HKAIUK SIBISETCS 0COOCHHOCTh 00EBOr0 MPHMEHEHHs MOPOXOB U
PTT.

Ilopoxa wu pakernsle TBepable TommmBa (PTT)  mpencraBnsitor  coboii
MHOTOKOMIOHEHTHbIE ~ (DU3MKO -  XHMHUYECKHE OJHEprooOOraiieHHbIE  CHCTEMBI,
HaxoJsUIMecss B TBEPAOM arperaTHOM COCTOSHMM M oOJaJaiolife pa3InyHbIMU
(bU3NYECKUMU ¥ XUMUYECKIMU CBOMCTBAMH, BHEIITHUMH ¥ BHYTPEHHHMH MPU3HAKAMU.
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CEHCOPHOE PA3BUTHUE JETEM JIOIIKOJbHOI'O BO3PACTA KAK OCHOBA
MO3HABATEJBHOM AKTUBHOCTH U TOTOBHOCTHU K OBYYEHHUIO

AnHoTanusl. PaccMmarpmBaeTcss 3HAUCHWE CEHCOPHOTO pa3BUTHS JIOMIKOJIGHHUKOB JUIS
T03HABATENBHOI AKTUBHOCTU U TOTOBHOCTH K 00yueHnio. Ha ocHOBe 3apy0e:HBIX UCCIIeIOBAHUI
QHAIMBUPYIOTCS MyJIBTHCEHCOPHAsI MHTET P, NHMBU/yaJIbHBIA CEHCOPHBIN IPO(UIIb U CBA3b
CEHCOPHOM 00pabOTKH C UCIIONHUTEIBHBIMU (DYHKUIMSMH. BbIziesieHb! ejarornueckye yCuoBust
COJIEPIKATENBHOTO U JI03MPOBAHHOTO CEHCOPHOTO OITBITA.

KinroueBble cj10Ba: CEHCOpPHOE pa3BUTHE, CEHCOpHas 00pabOTKa, CEHCOPHBIA MHpO(HIIb,
JIOLIKOJIbHBII BO3PACT, MYJIBTUCEHCOPHOE 00Y4EHHE, TOTOBHOCTh K 00YYCHHIO.

Bsenenune

CeHCOpHOE pa3BUTHE JOIIKOJbHMKA BKJIIOYACT HE TOJBKO pasiMyeHHE IBeTa, (OpME,
BEJIMYHMHBI WM (PAKTYphL, HO U CIIOCOOHOCTh OOBEIHHSITH HHPOPMALIMIO Pa3HBIX MOAAILHOCTEH,
BBIICIIITh 3HAYMMbIE CUTHAIBI M HCIONB30BATh HMX B JAeHcTBUM. COBpEMEHHBIE [JaHHBIC
MOKA3BIBAIOT, YTO MYJIBTUCEHCOPHASI WHTETpalysl SBISETCS JIMHAMUYECKUM  IIPOIIECCOM,
3aBUCSLIMM OT BPEMEHHOW COIVIACOBAHHOCTH CTUMYJIOB M KoHTekcta [6]. Illamc u 3eifri
OTMEYAIOT, YTO ECTECTBEHHOE OOYyYCHHE W3HAYAIBHO MYJIBTHCEHCOPHO, a COIVIACOBAaHHOE
nperbsiBIcHHe MHPOPMAIIMK Yepe3 HECKOJIBKO KaHAJIOB MOXKET yCuIMBaTh Haydenue [7]. Llenb
CTaTbl — ONPEENIMTh 3HAYCHWE CEHCOPHOIO pPa3BUTHS JUIS NMO3HABATEJIBHOW AKTHMBHOCTU W
TOTOBHOCTH JIOIIKOJIBHUKA K OOYYEHHIO Ha OCHOBE TEOPETHYECKOro aHAIM3a 3apyOeiHBIX
HCCIIEIOBAHNI.

CeHcopHbIii Npo(uIbL U peryJisiys AesiTeJIbHOCTH

B momerm B. JlanH wHAMBHIyaTbHBIE Pa3NHYMs CEHCOPHON OOpabOTKM OOBSCHSIOTCS
B3aMMOJICHCTBUEM MOPOra pearupoBaHUsl HEPBHOWM CHUCTEMbI M CTpaTerud caMoperyssiuu [2].
Tosromy onmHaKOBast cpeia MOKET BOCIIPHMHUMATBCS JIETBMH KaK HEJOCTATOYHO MHTEHCHUBHAS,
komboprHast mm upe3MepHas. CeHCOpHbIA NPOQUIb MPOSBIAETCS B TOM, KaKHE CHIHAJIbI
peOEHOK 3ameyaet, MILET WM M30eraeT, M BIMSET HA y4acTHEe B Urpe, OBITOBBIX NCHCTBHSX W
sansTusix. Mcenenosanme J1. Pomepo - Aliyco u coaBTopos, oxBatuBiiee 1732 pedénka 3—11 e,
MOKa3aJI0 B3aMMOCBSI3b (DaKTOPOB OOIIEH CeHCOPHOH 00PabOTKHM, MCHIOIHUTEILHOTO BHIUMAHUS,
pabouell TaMsTH, SMOLMOHAIIBHO - TIOBEJCHYECKOH CaMOPEerysiiMi U TopMoXkeHust [5]. Oto
TIO3BOJISIET  PAcCCMATPHBATH CEHCOPHYIO DEryISIIMI0O KaK OJUH M3 (DaKTOpPOB YCIIEHIHOTO
BKITIOUEHNSI peOEHKA B LIEICHAIPABICHHYIO IeATEIILHOCTb.

3HauyeHUe CEHCOPHOTO PA3BUTHSI /I/Is1 00y4eHMsI

Ocobenno 3naunmel tanabie C. Aiinonep n ['. Bymua: y 138 neteif neTckoro cama mokasaTeny
CEHCOPHOI 00pabOTKH, MOTOPHBIX U 3PHTEIBHO - MEPLENTHBHBIX HABBIKOB M HCIIOJHUTEIIBHBIX
GyHKIME ObUIM  CBs3aHBI CO  IIKOJBHOM TOTOBHOCTBIO M BBICTYNAIM €€ 3HAYMMbBIMU
nperukropamu [1]. CremoBartensHO, KadeCTBO CEHCOPHON OOpabOTKM BaKHO HE TOJIBKO IS
CyOBEeKTHBHOTO KoM(OpTa, HO U JUISL yIAEpHKaHHs 3a/1aHus], 3PUTENBLHOTO aHAN3a, KOOPMHALUH
neiicteril 1 KoHTpois noBeneHust. H. KyrmpkoBa B crcrematnueckoM 0030pe 35 mccieioBaHmiz

177



MyJIBTUCEHCOPHOTO YTeHWs B PAHHEM JETCTBE TMOKa3aja, 9YTO 3pHUTENBHBIC, CIYXOBBIE H
TaKTHJIbHBIE KOMIIOHEHTHI MOJIE3HBI TOTTIA, KOTTIA TTOUIEPYKUBAIOT COICPYKaHNe H B3aUMOJICHCTBUE
Ppe&HKa ¢ TEKCTOM, a He KOHKYPUPYIOT C OCHOBHOI 3ayaueii [4]. Ananoruaro M. ®am, JI, K. Yorr
u 0. Jlu ormeyaoT NOTEHUMAl MyJBTUCEHCOPHBIX OOpa30OBATENbHBIX WIPYIIEK UL
BOBJIEUEHHOCTY JieTelt 3—6 JieT, HO HOAUEPKUBAIOT HEOOXOMMMOCTb YUUTHIBATH MHIUBU Ty alIbHbIE
ocobeHHocTH [3].

Ienarornyeckue ycaoBust

W3 paccMOTPEHHBIX [JAHHBIX CIEAYIOT YEThIpE YCIOBUS MOMNEP)KKH CEHCOPHOTO Pa3BUTHS.
IlepBoe — comepkaTebHasl MyJIbTHMONATGHOCTD: PasHbIE OIIYIIEHHS JOJDKHBI TOMOTaTh
pemath OIHYy 3ajady, HalpuMep CpaBHHMBATH CBOWCTBA, HAXOIWTh HWCTOYHUK 3BYKa HIIA
TIPOBEPATH YCTOWUMBOCTH KOHCTPYKIIMH. BTOpoe — M03MpoBaHHAas BAPHATHBHOCTB: MaTePHAIIBI
pasHbIX (aKTyp, pasMEpOB, MAacC M 3BYKOBBIX XapaKTEPUCTHK BBOIATCSA IOCTEIEHHO, Oe3
OZIHOBPEMEHHOI Meperpy3ku cpenpl. Tperbe — aKTHBHOE JeHCTBUE peOEHKA: COpTUPOBKA,
KOHCTPYMPOBAHHE, MOJC/IMPOBAHYE, J[BIDKCHUE M HCCIENOBATEIbCKAs MIPAa  CBS3BIBAIOT
OIIYII[CHUE C PE3yJIbTATOM COOCTBEHHOro JeictBus. UerBEéproe — BepOanm3aliyis: B3pOCIIbIi
noMoraeT 0003HaYaTh Pa3IMUMs CIOBAMH «IVIAAKHI — INEPOXOBATHIN, «TsDKeNIee — JIerdey,
«rpomue — TrIey. Takast opraHu3arwst IepeBOIUT CEHCOPHBI OIBIT W3 TTACCHBHOM CTUMYJISIIINN
B CPEZICTBO TTO3HAHHL.

[MpakTideckast IEHHOCTh TAKOrO TMOAXOIA COCTOMT B TOM, YTO CEHCOPHOE PA3BUTHE MOXKET
HOJIEPXKUBATECS B OOBIMHBIX PEKUMHBIX U 00pa30BaTeNbHBIX CHUTYalMsIX O3 CO3laHus
OTZENIBHOIO «CEHCOPHOrO 3aHATH. ITpu ofeBaHuU PeOEHOK CONOCTABILIET (HaKTypy U YCHIIME, B
KOHCTpYMpOBaHMM — (OpMY, MacCy M YCTOIYMBOCTb, B My3bIKAJIBHO - [BHIaTeIbHON
JeSTEeBHOCTH — PUTM, TEMIT H TIOJIOKEHHE Tena, B dKCIIEPHMEHTHPOBAHIN — TEMIIEPaTypy,
3BYK, IBIDKCHHE W W3MEHEHHWe MarepHana. llemaror mpu 5TOM HaOMIOMaeT He TOJNBKO
TIPABIIIBHOCTB OTBETA, HO U CII0CO0 00CIIeI0BaHNsI 00BeKTa: KaKHe MPU3HAKU PeOSHOK BBIIEIISET,
yMeeT JI1 CPaBHUBATh MX U IIEPEHOCUTb HallIEHHBII CIIOCOO B HOBYIO CHTYaluto. Takas Mo3uIus
JieflaeT CEHCOPHOE Pa3sBUTHE YACTbIO OOLIEH MO3HABATEIBHOU JESTEIbHOCTH, a HE HabOpOM
TPEHUPOBOUHBIX YIIPAKHEHHIA.

3akioueHue

CeHCopHOE PA3BUTHE CIIEYeT PaCCMaTPHBATh Kak (DYHKIMOHABHYIO OCHOBY MO3HABATEIBHOM
aKTHBHOCTH JIOWIKOJbHHKA. OHO CBS3aHO C HMHTErpaiyedl HWHPOPMAIMH, PeryJsiuei
B3aMMOJICHCTBHSI CO CPEOH M TOTOBHOCTBIO HCTIONB30BaTh OLIYIICHUS TIPH PEIICHHH 3a[1ad.
3apyOeKHbIe UCCIeIOBAHMSI He MOATBEP)KIAI0T TPHHIIUIT «4eM OOJIbIIE CTHMYJIOB, TEM JIYUIIE:
Pa3BUBAIOLIUM SIBIIAETCS. PA3HOOOPA3HbIA, HO YIIPABJAEMbIA U OCMBICIICHHBINA CEHCOPHBIH OIIBIT,
YUUTBIBAIOIMI HHIUBUYIbHBIH NPouIs peOeHKa. [103ToMy B JOIIKOIBHOIM 00pa30BaTe/IbHOM
cpefie IPUOPUTETHBI UTPa, UCCIEOBAHNE, ABIKEHHE U IIPEIMETHOE ACHCTBUE IIPH BO3MOXKHOCTU
PEryMpoBaTh HHTEHCHBHOCTD CTUMYJISILIMH.
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MNPUMEHEHUSA TEXHOJIOI'M BUMMEJIBBYX ITPU PABOTE
C XYJOXECTBEHHBIM ITPOU3BEJIEHUEM

AkTyanbHocTh: IIpoGnema npHOOIIEHMs JOMIKOIBHUKOB K KHIDKHOM KyJbType B CBETE
pearm3anuu  (peepalbHOrO  TOCYIAPCTBEHHOTO  00pa30BaTE/IbHOIO — CTAaHAApTa  SBIACTCS
aKTyaJIbHOH M OOIICNPU3HAHHOW B CBS3M C M3MCHHMBLICHCS COLMOKYJIBTYPHOW CHTYyaluer
pasButHs neTcTBa. B cBoeil paboTe MBI Beerza CTpeMHMCS HAaXOAMTh HOBbIE (POPMBI, 4TOOBI
BBI3BIBATH KUBOW MHTEPEC Yy JIeTell K YTeHHIO KHUT. IMeHHO mosToMy TexHomoruio Biummens0yx
CTaJIM UCTIONBb30BATh B NE1ArOrMYECKON IIPAKTUKE.

Biimmensyx (Hem. Wimmelbuch — «mroctprpoBanHast KHHTa - FONOBOTIOMKaY) — JETCKAs
pa3BHBAIOIIAs] KHIDKKA - KOMHKC KpYIHOTo (opmara C SIPKHMH, JeTaTM3UPOBAHHBIMH,
MaKCUMaJIbHO HACBIICHHBIMH BH3yalbHON MH(pOpPMALel WILTIOCTpAlHsAMU. B HUX MHHEMyM
TEKCTa, a 4alle HeT COoBceM. Kaxplii pa3sBOpOT — 3TO OOJBILOE KpacoyHOE H300pakeHHE,
cocrosiIee U3 MeNbyalIMX ()ParMeHTOB, Pa3HBIX Ie€POEB U SIBJICHUH, MHOXKECTBA CHOYKETHBIX
JMHUH. B TOHKO HPOPHCOBAHHBIX NETATAX M MENOYaX CKPBIBAIOTCA 3arafky, MPHUKIIOYEHUS,
JETeKTUBBl M LENIbe MHUpBI, KaK peajibHble, Tak U (paHTacTnueckue. Takue KHIDKKH MOYKHO
OTHECTH K CEPHU «HAMIM U MOKaXW», a UCKaTh B HUX MOXKHO Bce, 4TO yrojso. Ilo netn moryt
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COYMHSTH OTPOMHOE KOJMYECTBO MCTOPHH M OOCYXIAaTh PA3IMYHBIC TEMBL DTO TEXHOJOTHH,
CO3/IAOIIIAS TIPEATIOCHUIKH CaMOCTOSTEIIbHOM PabOThl ¢ KHUIOM, YTO B JAIbHEHINIEM CTaHEeT
OJTHVM H3 YCJIOBHIT YCIIEIITHOTO O0YYEHHS B IIIKOJIE.

YeM OHH HOJTE3HBI PH 3HAKOMCTBE C XY/I0:KeCTBEHHBIM IPOM3BeieHneM?

Takue MOCOOMS MOMOTalOT PasBUBATH pedb peOeHKA. PacckasbiBas, YTO NPOWCXOUT Ha
CTPaHMIIAX, B3POCIbIE 3HAKOMAT PEOST CO CKa3KOH, MHOrOOOpa3MeM CIOKETHOW JIMHWM, y4ar
CTPOMTB MPEIIOKEHIS. BUMMETBOYXH TakKe XOPOIIH JUTS TPEHIPOBKI BOOOPaKEHHSL, JIOTHKI
BHUMaHUS. KHHTH JaroT MHOTO BO3MOXKHOCTEH THpPOSIBUTH CBOKO (haHTaszuro. MOXHO IMPOCTO
paccMaTpuBaTh WIUTIOCTPALMM, @ MOXKHO YCTpauBaTh KOHKYPCHl Ha JIyHIIyHO HCTOPHIO,
BBITIOJTHSATH 3aJaHusl Ha BpeMst. Hy)KHO cTapaThes HAMOMHATE JIOCYT CMBICIIOM, OPUEHTHPYSCH Ha
JICTCKUE CIIOCOOHOCTH M BO3pacT. PaccmarprBaHue BUMMENBOyXa — YyJECHBIH CHOCOO st
pomuTeneii 1 eteit poOBECTH BpeMsI BMECTe.

Jranbl padoTbI:

1. CHawana 9iTaeM M pacCMaTpUBACM KHHTY, a IIOTOM IOCTENICHHO HAYMHACT BOBJIGKATh B ¢
MHUp peOCHKA.

Kaxknoe sx1BOTHOE, IpeIMET HA3bIBAEM, PacCKa3bIBaeM IIpo IBET, pasmep, popmy. OObscHAEM,
YTO JIeNaeT JKUBOTHOE, IEPCOHAXK U T.1.

C omHMM Pa3BOPOTOM MOXKHO HPHYMBIBATh UCTOPHH LETYI0 HEMEIIO, a 3aTeM IePEeXOIHTh
CIIeTYIOIIEMY 1 HAYMHATB HOBBIN Paccka3 C MOMCKA YIKE 3HAKOMBIX BaM I'€pOEB.

2. YBemuuBaeM 00beM HH(OPMALUH.

BbI MoxeTe cocTaBisITh Oonee 0OBEMHBIE HCTOPHH I BCIOMHHATh M HAXOIWTH TEPOEB, O
KOTOPBIX TOBOPHJIM PaHEE, TEM CaMbIM aKTUBHO TPEHHUPYsI IAMATH U BHUMAHHUE.

«  Ilpucmorpurech Kk MenKkuM jieTassiM. OHH TIO3BOJISTIOT TIPHIYMAaTh HOBBIE CEOYKETHBIE XOJIbI
JUTSE BaIlle NICTOPHH.

o Ilpucrymnaiite x 0Oyd4eHHIO cueTy (M UMCIMTENBHBIM) M IPEUIOKUTE MAJbIIly Y3HATh
CKOJIbKO Ha KapTHHKE YKUBOTHBIX, PACTEHUI WJIN JTIOJICH.

o Copocurte ckombKo OyzeT .. .7 M nopa3mbliuisiite BMeCTe.

e MoOXHO aKTMBHO MOpabOTaTh € aBTOMAaTHM3alMeid 3ByKOB. Hampumep, HailTH Bce
«pBIYAIIKE» CIIOBA, MM CIIOBA B KOTOPBIX CJIBIIIHO IuneHue. Vi Havath u3ydars OykBbl: “UTo
Ha4YMHACTCS Ha OyKBY A?”.

o UYeM CBsI3aHBI JKUBOTHBIC M TPAHCIIOPT B JIAHHOMN CKa3Ke — MMEHHO TaK M PacCIIMPSeTCs
CITOBApHBI 3ar1ac.

«  Paboraem ¢ npremMoM: «YUTO BUIMIIE HA KAPTUHKE?

o Haiimn u Ha3oBu mpemMer Mo WHCTPYKIMH: “OH HaXOUTCS B BEPXHEM JIEBOM YUy
CTpaHuLpl. ..” . TakuM 00pa3oM pa3BHBaeM CIIOCOOHOCTh COCTABIISITh PACCKA3 TI0 KAPTHUHKE.

«  Ha3Batb HacTpoeH¥e repcoHaxa,;

o Ilpocnenuts mocnencTBust ASHCTBHIL,

o HasBarp mepcoHakel WM HpEAMETHI, KOTOPBIC CXOKU IO ONPEIeICHHOMY IPH3HAKY
(pa3mep, (hopma, LIBET, PACTIONIOKEHHE H T.]L.);

o IlpencraButh 1 npuIyMaTh COOBITHE, TIPEIIIONOKHUTE M PACCKA3ATh O TOM, YTO MOIJIO OBITh
JaTIbLIe.

3.MortuBupyiite peGeHKa K O3AaHNI0 COOCTBEHHOH HCTOPUNL.

o [lpumymaiite el Ha3BaHKE U 3AMULLINATE.

o OOpariaiite BHUMaHKE, YeM HHTEPECYETCst PeOCHOK 1 0 YeM (haHTa3upyer.

« IlomoraiiTe pa3BHBaTh CIIOBApHEII 3am1ac, MOCKA3bIBAsi CHHOHHMBI.

« Tlo xomy paccmarpuBanusi 3aaeM Borpockl: “Tlowemy? 3auem? Yto mpousonnio? A 4ro
0ObL10 10 3TOr0?
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o PaccmoTpeB KapTHHKY 3aKpbIBaeM €€ U IPOCHM pedeHKa BCIIOMHHT, UTO K& ObLIO Ha Hel
1300paKEHO.

Ha ctpannnax BUMMEIB0yX0B MHOTO NIEPCOHAKEH M MPEAMETOB — 9TO CYIIECTBUTEIIbHBIE, OHU
YTO - TO JIENIAIOT — 3TO IJIArojibl, OHM MMEIOT LBET, (JOpMy M KayecTBa, HACTPOCHUS — 3TO
npwiararesbabie. COOTBETCTBEHHO, 9TO TIOMOTAET BHICTPOUTD NPEUIOKEHHE MPABHIIBHO C TOUKA
3pEHUs JIOTUKY U TIOPSIKA CIIOB.

MOKHO MPUCOEMHSITH 3a/IaHKS U Ha (POPMUPOBAHUE MUCHMEHHON PEYHL.

[pemioxkuTh He TOJIBKO pacCMaTpHUBATh, UCKATh, IIPUTyMBIBATH CBOM HCTOPUH, HO U CO3/IaBaTh
BHMMEJBOYX CAMOCTOSITENBHO. BITHCHIBAsT HEOOBIIIHE CIIOBA HITH TEKCT.

[lnanupyemble pe3ybTaThI:

* [IpuBuBaeTcs 1000Bb K KHUIaM, W3MEHEHHE YacTOThI CaMOCTOSTEILHOIO HCIIONB30BaHHUS
KHUT JIETBMH

» Copmupyercst OTHOILIEHHE K KHUTe KaK K Crioco0y MMO3HaHUsS MUpPa, YCTPOICTBa O0IIECTRa,
YEJIOBESUECKUX DMOIIUH, B3aUMOCBSI3EH

* TosiBIIsieTCs TIOJNIOKUTENBHAS IMHAMUKA B Pa3BUTHH (DAHTA3MM, MBICIUTEIBHBIX MPOLECCOB,
AHAMTHYCCKUX (DYHKIIMIA, B YMEHHH CTPOHTH JIOTHYECKHX, IPUUNHHO - CJIC/ICTBEHHBIX CBSI3CH, B
Pa3BUTHUH CBOMCTB BHUMAHUSI, YCHIYMBOCTH, CAMOKOHTPOJIS.

B crpykType conepikaHHsl TEXHOJOTHH: KHHTH JKaHpa BuMMensOyX, aBTOpCKHE HIPOBbIE
TIPUEMBI, KAPTOTCKA KHUT I10 JICKCUICCKUM TEMaM, PasaaTO4YHbIC U JOIIOJIHUTEIIbHBIC MaTCPUAJIbL.
Bcee 9T MaTepuaibl MOTYT OBITH COOpaHBI B UTPOBBIE HAOOPBI U TIPE/ICTABIISTH COOOM CIOYKETHBIE
KEHCBL

Crnicok UCHO0JIb3YeMOii JINTepaTypbl:
o XBocrukoBa A.A. «BuMMens0yxu Kak CpEeACTBO PasBUTHS peurd, sxypHai «IIpoGiemsl
nienaroruku, 2022
Pecypeni: https: // ru.wikipedia.org / wiki / Bummens0yx
© Kypuenko H.A., Manbiuenko E.A.. Kycuk 10.C., 2026
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PA3BUTHE HATPUOTHU3MA CTAPIIUX JOIIKOJbHUKOB
YEPE3 TEXHOJIOI'HIO HIECTUYT'OJIbBHOI'O OBYYEHUSL

AxTyanbHOCTh: [latproTnyueckoe BOCTIMTAaHWE SIBISETCS OAHOW W3 TJABHBIX  3a/1ad
JIOLIKOJIGHOTO O0pa30BaHUsl — 9TO IIeJICHATIPABIICHHBIN MPOLECC BO3JCHCTBUS HA JIMYHOCTH C
LeNbI0  ()OPMHUPOBAHUS MATPHOTH3MA, KaK KauecTBa, MPOSBIIIONICTOCS B JIHOOBH K CBOEMY
OrtedecTBy, CITY)KESHHIO EMY.

Bocruranue 4yBCTB marpuoTH3Ma B JIOMIKOJIBHOM BO3pacTe — IIPOLECC CIOKHBIA 1
NPOJIOJDKHUTENBHBIA, PaboTa JIODKHA TUIAaHMPOBATHCS CHCTEMHO B Pa3HBIX HAIPABJICHHSX:
BOCIHUTAHUE JIFOOBH K OJIM3KKM, Masiol PoyyHe, cBoel cTpaHe.
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3azaya COBPEMEHHOIO IeJarora - IIoMOUb JETAM C JIETKOCTBEO BOCIIPUHUMATH OKPYKAFOLLIMIL
UX MHp, HAYYHTh aJIalITUPOBAThCS B JIFOOBIX CHTYalMsX, ObITh WHUIIMATHBHBIM, CIIOCOOHBIM
TBOPYECKU MBICIIUTh, HAXOJIUTH HECTAH/IAPTHbIE PEILCHHUS U M/ITH K IIOCTABJICHHON IIEIH.

WmenHO mosToMy Mbl BbiOpai Metof opranmzaimy «lllectiyronbHoro oOydeHus». IToT
MHHOBAIMOHHBI TTOJIXO BO3HHMK B OPHUTAHCKHX MIKOJNAaX OJarozjapst yuuremo ucropun Tapy
Pacceny. B Poccun ¢ 3tuM npuéMoM MMO3HAKOMMJI NEAAror M KaHWAAT MCTOPUYECKUX HAayK
T'eopruii ActBaniatypos.

Merton «IllecturpaHHOro 00ydeHHsD 3aKITI09acTCs B TIPEICTABICHIH yIeOHOH HH(pOpMAIH B
(hopMe OTIENBHBIX €IMHULL - 3HAHUH, PACIIONIOKEHHBIX BHYTPH TIPABIIIBHBIX LIECTHYTOJILHUKOB
("cor"). Kaknast siueiika comepkut ciioBo, (pasy, MOHsTHE, H300payKeHHe, JATUPOBKY COOBITHS,
JMO00 MPUUUHY WIH CIE[CTBUE KaKoro - To siBieHus. [1lecTHyronbHUKY CBA3aHBI MEXLy COOOM
TEMAaTUIECKUMU JIMHHSIMY, OTPKAIOIMMH  JIOTHYECKUE B3aUMOCBS3M M acconpaluu. B
pe3yibTate MOMydaeTcsl LEJNOCTHAs «MO3aHKa» — BH3YAIM3HPOBAHHAS KapTHUHA H3YydaeMOro
Mmarepuana. Llenpto TexHONMOrMM sBisieTcs (OpMHUpPOBAHME y BOCIIMTAHHMKOB MOTHBAIMH K
OOy4YeHHIO, pa3BHTHE WCCIEIOBATENBCKOH, TBOPYECKOH aKTHBHOCTH, CAMOCTOSITENTBHOCTH.
[lectryronsHoe 0OOy4eHHE TO3BOJSIET 3aIEHCTBOBATh YK€ MMEIOIIMECS Y BOCIHTAHHUKOB
3HaHWsI, B AKTUBHOH (pOpMe Co3/1aTh YCIOBHSI TSl OCMBICIICHHS] HOBOTO MaTepuaa, 4To MPUBOIUT
K TOBBIIICHHIO () (eKTUBHOCTH 3aHSTHA.

T'ekcbl ¢ TPOTUBOMONOKHBIME KATETOPUSMH JUISl YCTAHOBJICHHS! NPUYUHHO -CJIEJICTBEHHBIX
CBfi3el CIOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO MBIILICHUS, BEepOaIM3alii MbICIUTEIBHBIX
JICHCTBUM, HAKOIUICHHUIO TPE/ICTABJICHNI O HOpMax IOBEJCHHS B OOIIECTBE, (POPMHUPOBAHUIO
COLMAIEHO - KOMMYHHKATHBHBIX HABBIKOB.

JlaHHAsT TEXHOJNOTHSI MOYKET HCIONB30BAaThCS CO CTAPIIMMH JOIIKOJBHUKAMH BO BCEX
00pa30oBaTeIbHBIX 00JIACTSX U pas/iesiax MPOrpaMMBI.

B mo3HaBaTenbHOM pa3BUTHM, (OPMHPYS JIEMEHTAapHbIE MaTeMaTHYeCKHe IPEICTABIICHHS
TpY IOMOLLM T'EKCOB, MOXHO U3y4aTh NIPEJICTaBICHUS O (JOpMe, BETUUUHE, YIPAKHSITHCS B CUETE.

DopMHUPOBAHUE KOJIOTMUECKOH TPAMOTHOCTH YCIEIIHO OCYLIECTBILSIETCS € IPUMEHEHHEM
TEKCOB, U3rOTOBJICHHBIX COBMECTHO C JCTbMHU B XOAC OpraHu3allii TEMAaTHYCCKUX ﬂHeﬁ. OHI/I
CMOCOOCTBYIOT 3aKPEIUICHHIO MPE/ICTABICHUI O TOM WIM HHOM OOBEKTE, HO U BBI3BIBAIOT
OMOLMOHAGHBIA OTKIMK peOCHKa, Pa3BUBAIOT TAaKHE MOpAIbHBIE KAyecTBa, KaK YBAOKECHHE,
J00pOTa, MUJIOCEP/IHE.

T'ekchl SIBISAIOTCS HE3aMEHWMBIM JIMIAKTHYECKAM MaTepUaioM IUISl PA3BHUTHS CBSI3HOH pedn
JIOIIKOJIHUKOB, OOYYeHHIO COCTAaBJICHHS pPAaccKa3a IO CEOKETHBIM KapTHHKaM, pa3BHTHS
(anTazuy 1 BooOpakeHus.. MOTyT UCIONB30BATBCS JUTsl MHIMBUIYTHHON U TPYIIOBOH pabOThL.
Pazputue (oHEMATHUECKOrO CilyXa, OOOrallEHHE CIOBaps MIOLIKOIBHUKOB — CIOKHAI MU
KpOHOT/IUBasl paldoTa, pPasHOOOPasUTb KOTOPYIO IOMOralOT HUIPOBBIC  YIPaXKHEHUS C
UCIIOJIB30BaHUEM IECTHYTOIBHOrO 00yueHHs. JJOUIKOIbHUKY He TOJIBKO 3HAKOMSITCS C aBTOpPaMU
U COEPYKaHUEM XyIOXKECTBEHHBIX POM3BEACHNUI, HO U 00y4alOTCs AIEMEHTaM MOJICIMPOBAHIL
— COCTaBISIIOT CBOCOOpa3HbI IUIAH IIPOM3BEINEHHS, BOCHPOM3BOMIT COICPXKAHUE, IAIOT
XapaKTEPUCTHKY MOCTYIKOB I'€POEB, YUaTCsl BRIPAYKATH CBOE OTHOIICHHS K IEPCOHAMKAM.

Vcnonb30BaHue TeKCOB B 0oOpasoBarenbHON 00mact «COIHABHO - KOMMYHHKATHBHOE
Pa3BHTHE» 3aTparkBaeT TaKhe AacleKThl, KaK MaTPUOTUYECKOEe, HPABCTBEHHOE W TeHEPHOE
BOCITUTAHWE, TEPBHYHBIC IIEHHOCTHBIE M COLMANbHBIE TIPEACTABICHHS, KYJIBTYPHO -
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WCTOPUYECKUE TPATHIIMU POJHOTO Kpas, B pEe3yNbTaTe Yero MPOUCXOIUT YCBOCHHE HOPM U
LIEHHOCTEH, TIPUHATHIX B OOIIIECTBE.

OcTaHOBUMCSI TIOZpOOHEE Ha TPAKTHYSCKOM MpUMEHEHHH. [l peanusaiii HeoOXOIMMO
TMOJITOTOBUTH HA0OP OYMAKHBIX MIECTUYTOIHHUKOB; MPEIOKHUTE JETAM HAPUCOBATH B KAKIOM
IIECTUYTOBHUKE OT/IETBHBIN MIEMEHT, CBI3aHHBIA C POIHBIM KpaeM (OCTONPHMEYATETbHOCTD,
HPUPOJIHBIA OOBEKT, CUMBOJI TOPO/A | T. I1.); COGAMHUTE FOTOBBIC IIECTUYTOIBHUKH B CIUHYO
KOMITO3UIIMIO — TIOMYYHTCSl KPAacoyHash MO3auKa, BH3YaIM3UPYIOIIAs MPEICTAaBICHUS JeTell O
POIHOM Kpae, PA3THIKE, PYCCKUX TPAIHIMSX U T.J1. ECIM MpeaokuTh NeTsM co31aTh FeKChl Ha
TeMy «Most ceMbs», ¥ y Bac MOTYYHUTCS KPACOTHBIH PAcCka3 0 KKIOM WICHE CEMbH.

«TexHONMOTUs ECTUYTOBHOTO O0YYeHHsD» MOXET OBbITh TPUMEHHMA I OpraHH3aLlHH
PaboThI ¢ POAUTEIAMH HITH TIEJArOraMH, HY)KHO JIUIIIb HEMHOTO H3MEHHTH 33 JaHHSL.

Cricok HCH0/1b3yeMOii JINTepaTypbl:
1. Pa3BuTHE CaMOCTOSITEFHOCTH M MHHUIMATUBHOCTH y JIOMIKOJIBHUKOB Boimyck Ne 119 (4),
HOsOpB 2025
© Kypuenko H.A., Mansinenko E.A.. Kycuk 10.C., 2026
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MMPUYMHBI BOBHUKHOBEHMSI JUCT PAOUU
VY IETEH JOLIKOJBbHOI'O BO3PACTA:
POJIb PAHHE JIOT OITEJUYECKOM ITPOOUIAKTHKA

AHHOTaLMSA

B crarbe paccMarpuBaercs mpodiieMa UCTpadyi - YaCTHYHOTO CIICHM(BUIECKOr0 HapyIIICHAS
npolecca mickMa y jieteid. ITomquépkuBaeTcs, 4To MPeAroChLIKH 3TOro HapyIeH!s (JOpMUPYIOTCS
emé B IOMIKOJIBHOM BO3PAcTe, TI03TOMY KIIFOUEBOE 3HAUCHHE IMEET CBOCBPEMCHHAS TUATHOCTUKA
(akTopoB prcka U TpodrUakTHdeckas pabota. B pabore mpoaHAMM3HPOBAHBI OCHOBHEIE
TIPIYMHBI BOSHIKHOBEHHS Apicrpaduy. OTensHoe BHUIMAHNE Y/ICIEHO POJTH Pa3BHTHS MOTOPHKL,
MEXKTIONYIIAPHOTO ~ B3aMMOJICHCTBIS M TPaOMOTOPHBIX HABBIKOB. OINCaHB  KIFOYCBBIC
HaIpaBlIeHNs TPOGWIAKTHYCCKOH JICITENBHOCTH  YUUTENI - JIOTOIeZa B JIOMIKOJIBHOMN
OpraHU3aLHH.
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KiroueBsbie ciioBa: jycrpadusi, HapyIieHds: TMCBMEHHOM pedu, MpoduiakTiKa aucrpadui,
JIOIIKOJIBHBIN BO3DPACT, YUHTEINb - JIOrOnesl, (JOHEMATHUYECKOE BOCIIPHSITHE, BBICILINE IICHXHYCCKUE
(byHK1MH, TpaQOMOTOPHBIE HABBIKH, (PAKTOPBI PUCKA, JIOTONEAMIECKast TOMOLIIb.

IMpobrema HapyIIeHMI MICEMEHHOM pedn y JeTeit cTaHoBUTCA Bed Goree octpoit. Jucrpadms,
TPOSBIIOMASCA B IIKOIGHOM BO3pacTe, OepéT Hadalo B JOMIKOIBHBIC TOABI - IMOITOMY
KPHATHYECKH B)KHO BOBPEMS BEIBUTH PUCKH M HAYATh POPITAKTHKY. DTHM 3aHIMAETCS B TOM
9IICIIe YUUTETh - JIOTOTIE]] B JIETCKOM CaTy.

Hucrpadust - 5TO  CreIm(UYecKoe YacTHYHOE HAPYIICHHE ITChMA, CBSI3AHHOE C
HeC(HOPMHUPOBAHHOCTHEO BBICIIMX [ICUXHYCCKUX (DYHKIIHIL, HY)KHBIX JUTS OBJIaJICHHS TTHChMCHHOI
peubto. EE ommOKku ycTOWuMBBI M HE OOBSCHSIOTCS HE3HAHWEM TIPaBIJI WM  Cladoi
YCIIEBAEMOCTBIO.

Cpem TJIaBHBIX TPHYMH AUCTpaguu - HEJOCTATOYHOE Pa3BUTHE YCTHOM peun: MpoOJeMBI C
NPOVMBHOIICHHEM, OTPAHWYEHHBIA CJIOBApHBIA 3arac, TPYAHOCTH B TOCTPOSHWH CBSI3HBIX
BBICKa3bIBaHMIL. BcE 310 Memaer peOSHKY OCBOMTB 3BYKOBOH aHANMM3 M CHHTE3 - 0asy Ui
OOY9CHIIS IIHCEMY.

He menee BaxkHa chopMHPOBaHHOCTH (POHEMATHYECKOTO BOCTIPHSTHSL: €CIM PEOEHOK IMyTaeT
TIOXO)KHE 3BYKH FIIM HE YJIABJIMBACT WX IOCIIEIOBATENIEHOCTD, B TIFCHME MOSBIIOTCS 3aMCHEI,
TPOITYCKH ¥ IIEPECTAHOBKH OYKB.

Taroke K HapyIICHHSM MOTYT HMPHBOIHUTH HE3PEIOCTh OTICNBHBIX NCHXUYSCKUX (YHKIMIT -
BHUMAaHUS, ITaMSITH, 3pUTENIHHOTO M CIyXOBOTO BOCHPHSITHS, IPOCTPAHCTBEHHOM OPHEHTUPOBKY,
3PHUTENBHO - MOTOPHON KOOPJMHALIMHL.

@akTopaMH pHCKA BBICTYIAIOT M OCOOGHHOCTH TNEPUHATAIBHOIO IIEPHOIA: OCIOKHEH
OEpeMEHHOCTH 1 POJIOB, TUIIOKCHSI, poIoBbie TpaBMblL, Oornesnn LIHC B panHem Bospacre. Mmeer
3HAYEHWE W HACICICTBEHHOCTh: €CIIM y POZACTBEHHMKOB OBUIM TPYAHOCTH C YTEHHEM W
IIMCBMOM, PUCK y peOEHKa ToBbmmaeTcs.. [Ipum 3TOM CBOEBpEMEHHAs KOPPEKIHS IOMOTraeT
YCIICIIHO KOMITCHCHPOBATH TAKYO TPEPACTIONOKEHHOCTb.

ColpaibHO - TEJarorMyecKie YCJIOBHS TOXKE WIPAOT poNb: OemHas pedeBas cCpeja,
HEJJOCTATOYHO CEMEHHOT0 UTEHMS, YPE3MEPHOE HCIIOb30BAHUE TAPKETOB, OTCYTCTBHE
TIOJITOTOBKH K 0OYYEHHIO TPaMOTe HEraTHBHO BIHSIOT HA PA3BUTHE JOIIKOJIBHHKA.

Baxknoe MecTo B NpoHIAKTHKE 3aHMMAeT Pa3BHUTHE MOTOPUKH M MEXKIIONYLIAPHOTO
B3auMozieHicTBusL.  [lanmbumkoBas THMHACTHKA, TpaOMOTOPHBIE YIPKHEHHS W WIPHl Ha
KOOP/IMHAIIIO TIOMOTAlOT (JOPMIPOBATH PEUCBBIC H IIICBMEHHBIC HABBIKH.

I[TpocmnaxTika mucrpaduy MODKHA HAYMHATHCS CIIE B JETCKOM cay. Jloromern pa3BHBacT
(hoHeMaTHIeCKUil CITyX, TIPOM3HOIICHUE, CJIOBApHBI 3arac, TPaMMATHYECKH CTPOW peuH,
00ydJaeT 3ByKOBOMY aHaIHM3y M CHHTE3Y, PabOTaeT HaJl POCTPAHCTBEHHBIMH TIPEICTABIICHIIMI,
BHAMAHHEM, HAMATBIO W Tpa)OMOTOPHBIMH HABBIKAMH. YCIEX BO MHOIOM 3aBHCHT OT
COTPY/IHMYECTBA JIOTOIE/IA C BOCIUTATEIAMU M POIUTEISIMU.

Taxum 00pazoMm, ucrpadusi BOSHUKACT U3 - 32 COUETAHKS Pa3HBIX (hJaKTOPOB - OMOJIOTHYECKHX,
TICUXOJIOTMYECKUX U TEeJarormdeckix. KOMIIeKCHbI TMOAXOA, paHHsA JAWArHOCTHKA U
OmaronpusTHAs peueBast cpeia 3aMeTHO CHIDKAIOT PUCK € Pa3BUTHS U TIOMOTAIOT PEOEHKY JTydIIe
TIOATOTOBUTHCS K IIKOJIE.
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XAPAKTEPUCTHUKHA COLMAJILHOM TPEBOKHOCTH CPEJIU CTYJIEHTOB
WHKEHEPHBIX CHELIUAJIBHOCTENM U3 YHUBEPCUTETOB C HU3KUM
YPOBHEM AKKPEJIUTAIIUN B IOTPAHUYHBIX PETHOHAX U MEPBI
10 Ef, CHKEHHIO

AHHOTAIUSA

Ha ¢oue Bce Oonmee MMPOKOrO pACIpOCTpaHEHHS BBICHICTO OOPa3sOBAHHMS W YCHIICHHUS
COLMAITLHOK KOHKYPEHIIMHU COLMAIbHAS TPEBOKHOCTD CTaJla BAKHOK 0OIIECTBEHHOM Mpo0eMot,
BIMSIOLICH Ha (DM3MUYECKOE M TIICHXMUYECKOE 3/I0POBLE CTYJICHTOB, a TAlOKE HA MX COLMAIBHOE
pazutie. CTy/IeHTbI MH)KEHEPHBIX CMEIUATBHOCTEH U3 YHHBEPCUTETOB, HE BXOMSIMX B UHCIIO
BEIYIIMX («IBOWHBIC HE»), PACIIONOKEHHBIX B TIOTPAHUYHBIX PETHOHAX, TPEICTABISIOT COOOM
0co0yr0  Tpymily, OONafaloUIyl0 pPErHOHATBHBIMA — OCOOGHHOCTAMH, HU3KHM — YPOBHEM
YHIBEPCUTETOB H CHEIM(UIHOCTBIO Y4eOHBIX mporpamm. [lox BmisHMEM Takux (akTopoB, Kak
YCTIOBHSL JKI3HH B TIOTPAHIYHBIX PaliOHaX, OTpaHIHYeHHBIC PECYPCHl TAKUX BY30B, crielmduka
TIO/ITOTOBKH MHYKEHEPHBIX CIICIHATIICTOB 1 HHIMBH/yTbHBIE OCOOCHHOCTH CAMHX CTY/CHTOB, X
COIMaNbHAs TPEBOKHOCTh TMPOSBIICTCS C YHUKAIBHBIME YEpPTaMH, CEpPhE3HO  3aTpyIIHAT
MEAIIMYHOCTHOE OOIIEHHE, aKafIieMHYECKOE Pa3BUTHE U COLMANBHYIO ajianTauuio. B HacTosme
paboTe HCTIOMB30BaHbI METOIBI M3yUeHH s TUTEPaTyPhl, AHKETHOTO OMPOCa U MHTEPBBIOUPOBAHHISL.
OOBEKTOM UCCIEI0BaHNS SIBIAIOTCS CTYASHTBI HEDKEHEPHBIX CIIEIUATbHOCTEN TPeX HEeKITIOUEBBIX
BY30B TIPUTPAHMYHOTO PerHoHa. B paboTe cucTeMaTHUecKd aHAMM3HMPYHOTCS crelmduueckue
OCOOCHHOCTH U OCHOBHBIC TIPUIIHBI COIUATBHOI TPEBOKHOCTH JTAHHOH TPYIIIHI PECIIOHICHTOB.
C no3uimil NO3MTUBHOM IICHXOJOTMM IIPEUIOXKEHBl aJIPECHBIE MEpPbl  KOPPEKLIMOHHOIO
BO3ICUCTBUSL.

Kurouesnble ciioBa

I[lorpaHnyHBIe PAiOHBI, BY3bl, HE BXOMIIMEC B YHCIO BEAYIIMX YHHMBEPCHTCTOB CTPAHBL
CTY/IHTBI MHXKEHEPHBIX CHEIMATBHOCTEH; COLMATbHAS TPEBOKHOCTD; MEPBI BMEIIIATEbCTBA
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A STUDY ON SOCIAL ANXIETY CHARACTERISTICS AND INTERVENTION
COUNTERMEASURES OF ENGINEERING STUDENTS
IN NON - DOUBLE FIRST - CLASS UNIVERSITIES IN BORDER AREAS

Annotation

Against the backdrop of the popularization of higher education and intensifying social
competition, social anxiety has become an important public issue affecting college students’
physical and mental health as well as their social development. As a special group with regional
attributes, non - double - first - tier university background and disciplinary characteristics,
engineering students in non - double - first - tier universities in border areas are influenced by
multiple factors including the border geographical environment, educational resource conditions of
non - double - first - tier universities, engineering talent training modes and personal traits. Their
social anxiety presents distinctive features, which seriously undermines their interpersonal
communication, academic development and social adaptation. Adopting the methods of literature
research, questionnaire survey and interview, this paper takes engineering students from three non -
double - first - tier universities in border areas as research subjects, and systematically analyzes the
specific characteristics and core causes of social anxiety among this group. From the perspective of
positive psychology, targeted intervention countermeasures are proposed, aiming to provide
theoretical reference and practical support.

Keywords

Border areas; non - elite colleges and universities; engineering students; social anxiety;
intervention strategies

Beenenne

C mnepexoioM BbicIIero oOpasoBaHust Kuras Ha CTajui0 MaccoBOrO pa3BUTHS By3bl, HE
BXOJUIME B MPOEKT «/IBOMHAs NEpBOKIACCHOCTBY, CTAM KIIFOYEBOM 0a30i IMOIrOTOBKH
CTIEIMATIMCTOB MPHUKJIAAHOTO Tpoduiisl. By3bl MaHHOTO THTA NMPUTPAHUYHBIX PETHOHOB HECYT
0Cco0yH0 OTBETCTBEHHOCTh 3a MOJTOTOBKY MHKCHEPHO - TEXHHYECKHMX KajpOB JUIi OKPAMHHBIX
TEPPUTOPHI M COEHCTBHE MX COLMATIBHO - SKOHOMHYECKOMY Pa3BUTHIO. CTyIeHTb! MH)KEHEPHBIX
HaNpaBlICHW Kak BaKHAs KaTerops OOYy4YarOMIMXCSl BBICHIMX Y4YeOHBIX 3aBECHUI B
OOJIBLIMHCTBE CBOEM HCIIBITHIBAIOT HEXBATKY TPAKTUKN OTPAOOTKH KOMMYHHKATHBHBIX HABBIKOB
W CKJIOHHBI C/IEpYKaHHO BBIpakaTh coOcTBeHHBIE sMoimH [1]. Ilo cpaBHeHMIO CO CTyneHTamMH
BY30B LEHTPAIHHBIX M BOCTOYHBIX PETHOHOB OOYYalOIHECcs] MHKEHEPHBIX CIEIMaTbHOCTEH B
HENpPECTIDKHBIX TPUIPAHUYHBIX By3aX pacTyT B crenupuueckux ycioBusx. Kpome Toro,
HE/IOCTATOYHO PAa3BUTast CHCTEMa IICHXOJIOTMYECKOrO IIPOCBEILCHUS B ITHX YUPEXKICHUSX
TIPUBOAUT K OoJsiee SIpKkOMy TPOSIBIICHUIO COLMAIBHONW TPEBOXKHOCTU Y YKa3aHHOH TPYTIIBI
MoJIoIeKH [2—4].

CormanbHasi  TPEBOXKHOCTH TIPEJICTABISIET COOOM COBOKYITHOCTH HAIPSDKEHHUSI, CTpaxa H
TPEBOXHBIX NEPEKUBAHUI, BOSHUKAIOIINX Y HHIMBH/IA B CUTYALMSX MEKIMYHOCTHOTO OOIICHHUSE
U3 - 32 OIACEHMS OCY)KJICHMS M OLEHKH CO CTOPOHBI OKpy)Katoumx. JlaHHOe cocTosiHue
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COIPOBOKIAETCS! MOBEACHUECKIMU MPOSIBICHUSIMY, BKITIOYAs H30€raHue COLMATbHBIX KOHTAKTOB
1 camMoOTpuLIaHHe. B BbIpakeHHBIX (opMax coLMaibHAs TPEBOXKHOCTH HAPyLIAET OOBIYHYIO
y4eOHYIO JeSTELHOCTD, TOBCEHEBHYIO KI3Hb M MEXXIMYHOCTHOE B3aUMOJICHCTBUE YeIIOBEKa, a
TaOKe CrMOcoOHa 3aTPyHUTH Tpolecc ero comuammsauuu [5 - 6].Ha ceropmsiunuii neHb
OOJBIIMHCTBO HAYYHBIX Pa0OT, TOCBSILIEHHBIX COLMATHHON TPEBOKHOCTH CTY/ICHTOB BY3OB,
PacCMaTpUBAIOT CTYCHUYECKYI0 MOJOJEKD B LENOM JIHOO OOyHarommXCs BEAYIIMX BBICIIHX
y4eOHbIX ~ 3aBefieHWH.  CHCIMAMM3HPOBAHHBIX — WICCNEOBAHWH, OpPHEHTHPOBAHHBIX  Ha
CTIEIM(UIECKYI0O TPYIIy — CTYJICHTOB HHKEHEPHBIX HAMPABICHUI BY30B MPHUTPAHIIHBIX
PETHOHOB, HE BXOJAIIMX B TPOCKT «J[BOIHAS MEPBOKIACCHOCTBY, MPEICTABICHO KpaifHe Mayo
[7]. Takum 0Opa3oM, CHCTEMATHYECKOEC HM3yYeHHE OCOOCHHOCTEH M (DaKTOPOB BOSHHKHOBEHHS
COLMANLHOM TPEBOXKHOCTH Y YKa3aHHOM KaTeropuu OOyYAIOLIMXCS M CO3[JAaHME HAayyHO
000CHOBaHHOM 3(()EKTHBHON CUCTEMBI TICUXOJIOTMYECKOr0 BMEIIATELCTBA 00JIa/IaeT BBICOKUM
TEOPETUYECKUM 1 MPAKTUIECKIM 3HAYCHHUEM.

1.00beKTbI HecleI0BAHNUS U METO/IbI

1.1 O6beKT uccie10BaHus

B nmanHOM HccTenoBaHiy OBUT IPUMEHEH METO] CIIOMCTOTO CITYHaifHOTO BBIOOPA; B KAUeCTBE
OOBEKTOB FICCIIEIOBAHHS OBUTH OTOOPAHBI CTY/GHTBI HIDKCHEPHBIX CIICHHANBHOCTEH TPEX
YHIBEPCUTETOB, HE BXO[MIIMX B YHCIO BEIyIMX BY30B KuTas W pacroioXeHHBIX B
TPUTPAHAYHBIX PETMOHAX CTPaHbl (BKIFOYAS TOpOa MPHUTPAHUYHBIX TIOTPAHMYHBIX MYHKTOB U
ropoJia ¢ BHICOKOH KOHIICHTpAIMel HAIMOHATIbHBIX MEHBIIMHCTB), B YACTHOCTH — TI0 YETHIPEM
OCHOBHBIM HAIpaBJIEHHUSAM: MAIMHOCTPOCHHUE, HNMEKTPOTEXHHKA, TPAXKIAHCKOE CTPOUTENBCTBO U
nH(pOpMAaTHKa 1 MHQOPMAIMOHHBIC TeXHOIOrHH. bbuio pasnano 800 aHKeT; B OOIIEH CII0KHOCTH
OBLIIO MOTy4YeHO 756 AeHCTBUTEBHBIX OTBETOB, UTO COCTABIISET d(Q(EKTUBHBIN YPOBEH BO3BpATa
nansbIX 94,5 %.Cpemu Hux 528 crynentoB myskckoro noma (70,0 %) u 228 crynenrok (30,0 %);
192 — crynentsl niepBoro Kypea (25,4 %), 265 — Broporo kypea (35,1 %), 213 — Ttperbero
kypca (28,2 %) m 86 — uerBeproro kypca (11,4 %); 319 CTymeHTOB mNpuHAIEKAT K
HaIMOHATBHBIM MEHBIIMHCTBAaM (42,2 %), 437 — K XaHbckol HarmoHamsHOCTH (57,8 %); 481
CTYJICHT MpHeXall U3 CeTbcKHX pailoHoB (63,6 %), 275 — u3 roposickux paiioHoB (36,4 %).

1.2 MeToabl Hec/1e10BaHUS

1.2.1 Meton aHKeTHPOBAHUS

B KkadecTtBe OCHOBHOIO MHCTpyMEHTa M3MepeHHs ucronbiyercs Illkama TpeBOXXKHOCTH B
compatbhbIx cutyaiusx (IAS), paspadorannas Jlupeem B 1983 romy; e€ xuraiickast Bepcust
BKTIOYeHa B «PyKOBOACTBO MO INKaIaM OMEHKM TICUXHYECKOro 3710poBbsy. Illkama
npeaHa3HayeHa [Tl OLEHKH CYOBEKTHBHOTO YPOBHS COLMATGHOM TPEBOKHOCTH, HE3aBHCHMOTO
OT TOBEZICHYECKHX TposiBIeHni. OHa BKIIFOYaeT 15 MyHKTOB CAaMOOIEHKH 10 5 OaioB KaXKIbIid
— ofImee KOMIMYecTBO OaUIOB COCTAaBIACT 75; WeM BBINIE pe3yNlbTaT, TeM BEIIE YPOBEHb
coruanbHoi TpeBokHOCTH [8]. Kpome Toro, ¢ yd4érom Tembl McclieioBaHus ObUT pazpaboTaH
CHICIMAIBHBIA  aHKETHBIH BOMPOCHUK «OIEHKa YPOBHS COLMAIBHONW TPEBOXKHOCTH CPEIH
CTYJICHTOB MH)KEHEPHBIX CHELMATBHOCTEH B YHUBEPCUTETaX 0€3 TOCyJapCTBEHHOIO NMPHU3HAHKS B
TIOTPAaHUYHBIX PErHOHAX), OXBATHIBAIOIINN JIeMOrpaduecKue JaHHbIE, COLMANBHOS TIOBE/ICHHE,
TPOSIBJICHHS TPEBOXKHOCTH U (DAaKTOPBI, BAMSIOIIME Ha HE€, YTO MO3BOJISIET BCECTOPOHHE COOpaTh
COOTBETCTBYIOLLUE IaHHBIEC YYACTHUKOB HCCIIEI0BaHNS.
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1.2.2 MeToa UHTEPBbHIO

Ha ocHOBe pe3yJbTaToB aHKETHPOBaHUA ObUIO 0TOOpaHO 20 CTY[EHTOB - HHKEHEPOB C
BBICOKMM YPOBHEM COLMAIBHON TPEBOXKHOCTH (PA3IMUHBIX KYPCOB, TIOJIOB M STHHYECKUX IPYII)
JUIL TIPOBEJICHHUSI TIOyCTPYKTYPUPOBAHHBIX JTyOOKMX MHTEpBBIO. B Xome Oecen oOcyxnamich
KOHKPETHbIC IPOSIBICHHS COLMATLHON TPEBOKHOCTH, €€ MPHYMHBI, METOIB! MPEONOTICHUS U
HOTPeOHOCTH CTYZICHTOB, YTO TO3BOJIMIO JOMONHUTH HEIOCTATKH AHKETHOTO HCCIECNOBAHUS U
TTyOsKe BBISIBUTH KOPEHHBIE TPHYMHBI COLMATBHON TPEBOKHOCTH B JIAHHOM TPYTITIE.

1.2.3 Meron aHa/IM3a JAHHBIX

JlaHHBIE aHKETUpOBaHHS ObUIM 00padOTaHBl W IPOAHAIIM3UPOBAHBI C HCIOJB30BAHAEM
CTAaTHCTUYECKOro mporpamMmHoro obecreuenuss SPSS 26.0; Obum MpoBENEHBI ONHCaTeNbHAS
CTATHCTUKA, AHATN3 PA3INUAN ¥ KOPPEISIIMOHHBINA aHATN3 C LIENBIO BBISBICHHS OOIIET0 YPOBHS U
0COOEHHOCTEH COLMAIBHOI TPEBOAKHOCTU Y CTYIEHTOB HHXKEHEPHBIX CIELUAIbHOCTEN U3 By30B,
HEe BXOJAIIUX B UMCIIO «IBOMHBIX HE» (TO €CTb HE BXOJALIUX B BEIyLIHE YHHBEPCUTETBL U HE
UMEIOLMX BBICOKOTO PEHTHHIa), PACIIONIOAKEHHBIX B IOMPAHUYHBIX paiioHax.

2. XapaxkTepuCTHKM COUMAILHOH TPEBOKHOCTH Yy CTYIEHTOB HHKEHEPHBIX
cnequaIbHOCTell W3 BY30B, He BXOMSIIMX B 4HCIO «IBYX rpynm» («Double Nony),
PAacmosIoKeHHbIX HA TPAHHLE

Ha ocHOBe pe3yNbTaToB OMPOCOB M MHTEPBBIO MOKHO KOHCTAaTUPOBATb, YTO y CTYICHTOB
MIDKEHEPHBIX CIEHUAIbHOCTEH M3 BY30B, HE BXOMALIMX B YMCIO BEOyIIMX WM IPH3HAHHBIX
YHHUBEPCUTETOB, ~DACHOJOKEHHBIX HA TPaHMLE, YPOBEHb COLMAIBHOH  TPEBOKHOCTH
XapaKTepH3yeTcsl CIEAYIOUMMH OCOOCHHOCTSMH: B LIETOM OH BBICOK, TPYMIIOBBIC Pa3IAIMs
3HAYUTENBHB, TIPOSIBIICHNS TPEBOYKHOCTH MMEIOT KOHKPETHYIO (JOPMY, & IPUUMHEI 3TOTO SIBICHIS
SIBIISIFOTCSI CIIOXKHBIME X MHOTOOOpa3HbIMU. KOHKpETHBIE CBENICHIS IPHUBEICHBI HIKE:

2.1 O0umii ypoBeHb CONUATLHOM TPEBOKHOCTH MOBbILLIEH; MPOSIB/ISIOTCS BHIPAaKeHHbIE
u30erarouiye nopegeHYecKre peakuum.

Pe3ynbrarsl ompoca NOKa3aad, YTO CPEAHUIl YpOBEHb COLMAILHOM TPEBOXKHOCTH CPENH
CTY/ICHTOB WMH)XEHEPHBIX CIELMATBHOCTEH M3 BY30B, HE BXOIMX B UUCIO <IBYX IVIABHBIX
Ipynm» («IBOMHOM HE»), PacloNIOKEHHBIX B IOTPAHMYHBIX pailoHax, cocraBui (48,62 + 8,35)
0asi1a, YTO 3HAYMTENBHO BBILIE CPEIHErO MOKasarens cpemu cryiaeHToB Kuras (42,30 + 7,52).
Cpemu Hux 329 yenopek (43,5 %) WCHIBITBIBAIOT JIETKYIO COLMAIBHYIO TPEBOXKHOCTh, 307 —
ymepenHyto (40,6 %), a 120 — moxenyro (15,9 %), 4To CBUIETENBCTBYET O TOM, 4TO OoJee
TIOJIOBUHBI CTY/ICHTOB CTAJIKHBAIOTCA C TPOSBICHUSMH COLMATLHOM TPEBOXKHOCTH B Pa3HON
CTETICHHL.

2.2 Paznuyusi MexKIy IPYNIAMH SIBJISIIOTCS 3HAYUTEIbHBIMH; HA0II0JaeTcsl NPU3HAK
MHOroMepHoi M depenumanun.

2.2.1 I'enjiepHble pazanyus

YpoBeHb CoLMabHON TPEeBOKHOCTH Yy JieByIek (51,37 + 7,92 Gaia) 3HaUNTENBHO BBILIE, YEM
y MyxuuH (47,25 + 8,41 Oamna); pasHuLa siBisercs cratucridecku 3HadumMor (P < 0,05).
JeBymiku Oonbllie OOpallaloT BHUMAHUE HA OLEHKY JApYIuX, OoJiee UyBCTBUTENIBHBI K
BBIPAKEHUIO SMOLMI Y Yallle MCIBITHIBAIOT HANPSHKEHUE U TPEBOTY B COLMAIBHBIX CUTYALIMSIX;
MY’KUMHBI, IIOJ BIIMSHUEM CHELMATH3AUUN B HMHKEHEPHBIX MUCLUIUIMHAX, OOBMMHO Oosee
CIIepKaHHbIE U OTKPOBEHHbIE, MCHEe BOCIPUMMYMBBEI K HETaTUBHBIM OLEHKAM B COLMAILHBIX
B3aUMOJEHCTBHUSIX, HOATOMY HX HPOSIBIICHHS COLUATBHOM TPEBOXKHOCTU OOJIEE CIEPKAHbL.
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2.2.2 Paznunuus MesKIy KIaccaMu

VY CTyzeHTOB BTOpPOro Kypca ypOBEHb COLMAIBbHOM TPEBOKHOCTH ObLIT CaMbIM BBICOKHM —
50,18 & 8,17 GasioB; 3a HUM CIICIOBAIIM CTYICHTHI IIEPBOTo Kypea (48,93 + 8,52 Gaina), CTyIeHThI
TpeTbero Kypea (46,75 + 8,23 6aia), a y CTyIeHTOB YeTBEPTOrO Kypca OH ObLT CAMBIM HH3KHM —
4426 + 7,89 GawroB. CTyaeHTHI MEPBOTO Kypca, TOJIBKO HadaBIIHe ydéOy B YHUBEpPCHTETE,
CTaJIKMBAIOTCSI C HOBOI Y4eOHOM M JKM3HEHHOH CpEeNoi, HE3HAKOMBIMH OJJHOKYPCHHKAMH U
TIPENO/IaBaTeIIMU 1 €IE He TPUBBIKIN K YHUBEPCHTETCKOH COLMAIBHON Cpeie, TI03TOMY Y HHX
YacTO BO3HHMKAET COIMAIBHAS TPEBOXKHOCTH, Y CTYIEHTOB BTOPOTO Kypca JaBieHHE W3 - 3a
y4eOHON HArpy3KH BO3pacTaeT, K TOMY JK€ BO3HHKAIOT KOH(MIIMKTBI MEXKIY CTYICHUYCCKHIMH
00BbeMHEHNSIMA U TIPO()ECCHOHATIBHBIMU  3aHATHAMH, YTO JOTOJHUTEIBHO YCHUIIMBACT 3Ty
TPEBOKHOCTB; CTYJEHTHI TPETBEro W YeTBEPTOTO KypCOB TIIOCTENIEHHO MPHBBIKAIOT K
YHHUBEPCHUTETCKOH Cpefie, COCPeOTauMBAIOTCS Ha MPO(ECCHOHANIBHOM MPAKTHKE, TIOATOTOBKE K
MOCTYIUICHUIO B MAarHCTPaTypy MM TIOMCKE PabOThI, 1 YPOBEHb COLMAIBHOM TPEBOXKHOCTH Y HUX
CHIDKAETCSL.

2.2.3 HannoHaIbHbIE M PerHOHAIBHbIC PA3THYHS

YpoBeHb  COLMAIBHOW TPEBOKHOCTH Yy CTYJEHTOB M3 HALMOHAIBHBIX MEHBIIMHCTB
(50,24+8,03 Gayra) BhIIIe, YEM y CTYACHTOB XaHBCKOW HAMOHATBHOCTH (47,354+8,46 Gaos);
pasHuna sBisiercs: cratuctudecku 3aaunmoit (P<0,05). Hexotopsie CTyAEHTHI U3 HAIMOHATIBHBIX
MEHBIINHCTB CTAJIKMBAIOTCS C TPYAHOCTSIMM IIPU OOIICHUM C OJHOKYPCHHKAMH XaHbCKOH
HAIMOHAJIFHOCTH W3 - 3a SI3BIKOBBIX PA3IMUMH M PA3NMYMi B KyJBTYPHBIX TPAIHIMSX; OHH
OI1acalOTCsl HEJIONOHUMAHHMS U3 - 32 KYJIBTYPHBIX PasIM4Mid, YTO MPUBOJUT K BO3HUKHOBECHHUIO
COLMATBHOW TPEBOKHOCTH. YPOBEHb COLMAIBHOW TPEBOKHOCTH y CTYIECHTOB M3 CEJIBCKHX
paiioroB (49,87+8,21 Gaa) BbIIE, YeM Y CTYIEHTOB M3 TOPOJCKHX paioHOB (46,15+8,38
0aJUIOB): CTYJICHTBI M3 CEJILCKONH MECTHOCTH BBIPOCIIN B OTHOCHTENBHO 3aMKHYTOW CpPEZIe, UMEIOT
OIPaHMYEHHBI COLMAIBHBIA OINBIT, W TIOCIE IOCTYIUICHHS B YHHUBEPCHTET, CTAIKUBASACH C
MHOTOOOPAa3HOI COIMATBHON Cpeiol, CKIOHHBI HCIIBITHIBATH YYBCTBO HEOJHOIIGHHOCTH H
TPEBOXKHOCTb.

2.3 KorHuTHBHBIE MCKA:KeHUS] BbIPAiKeHbI SIBHO; TEHJEHLHUS K CAMOOTPUIAHUIO
0CO0EHHO 3aMeTHA.

Pe3ynbTaThl MHTEPBBIO U aHAIN3A LIKAJ TOKA3AIIH, YTO KIIFOYEBBIMH KOTHUTHBHBIMU YepPTaMU
COLMAIBLHOM TPEBOKHOCTH Y CTYJICHTOB MH)KEHEPHBIX CIICLUATBLHOCTEH U3 By30B, HE BXOJIIIHX B
YHCIIO BEAYIMX M HE MMEIONINX BBHICOKOTO PEHTHHTa, SIBIISIOTCS KOTHUTHBHBIE OTKJIOHEHHS H
camMoOHeramusl. Y 3TOM TpPYHIBI IIMPOKO PACHpPOCTPAHEHA MBICIUTENbHAS MOJENh «BCE MU
HHMYEro», COOTBETCTBYIONIAs MPU3HAKAM HPPALMOHAIBHBIX YOSKIEHHI B TCOPUM IO3HAHUS
Beiikepa — HampumMep, ymop Ha TOM, YTO «HEOOXOIMMO TOTy4HTh OJOOPEHHE BCEX» WIH
YOKIEHHOCTD B TOM, YTO «OJIMH COLMATBHBII OIIMOOYHBIH IIIar 03HAYAET MOJIHBIHN IIPOBAID).

2.4 Bbicokasi 1e1eHANPABJIEHHOCTh B COUUATBHBIX CLEHAPHSIX; OCHOBHbIE CIEHAPHHU
TPEBOKHOCTH COCPEIOTOUEHBI B ONPe/IeJIEHHbIX 00/1aCTSIX

CormasbHast TPEeBOKHOCTB y 9TOH TPYTIIBI He MPOSIBIIIETCS BO BCEX COLMAIBHBIX CUTYalUAX, &
COCPE/IOTOYCHA B KOHKPETHBIX YCJIOBHSX M XapaKTepU3yeTCsl SIBHOHM LIEJICHAIPABICHHOCTBIO.
CormnacHo pe3ysbTaTaM HHTEPBBIO, OCHOBHBIE CHUTYAIWH, BBI3BIBAIOIINE TPEBOTY, JEIISITCS Ha TPU
KaTeropuu: BO - IEPBBIX, CUTyallMd OOILIEHHS C HE3HAKOMLAMH — Hampumep, OOLIeHHE C
HE3HAKOMBIMH JIFO/IbMU WM Y4acTHE B MEPOIPHSTHSIX C HE3HAKOMBIMM I'PYIIIAMH; CTYJIEHTBI
YacTO WCIBITHIBAIOT TPEBOTY W3 - 3a HEM3BECTHOCTH COOCCEHWKOB M OTCYTCTBUSI TEM JUIS
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pasroBopa; BO - BTOPBIX, (DOpMasbHBIC COLMATBHBIC CUTYallMd — TAKUE KaK BBICTYIUICHHS HA
3aHATHSAX, HAy4HbIEe TUCKYCCUM WM cOOECeIOBaHUs Ha paboTy; CTYIEHTbI OIacaloTCsl IIOXOro
TIOBEJICHNS. U OCYXKIEHHs JPYTUX, YTO BBI3BIBACT y HHUX HAINPSDKCHHWE M CTPax; B - TPETHHX,
CUTyalluu O6H1€HI/ISI C MPOTHBOIOJIOXHBIM  ITOJIOM: 6OJ'I])ILII/IHCTBO CTYZICHTOB OTMEYaroT
yUallleHHe IyJbca ¥ Hepa30OpuMBOCTH peud MpH OOIIEHMH C  IIPEACTABUTEISIMU
HPOTHBOIIOIOKHOTO TI0JIA, ONAcasCh, YTO MX TMOBEACHHUE OKAKETCS HEOAO0AIOIMMM, 1 H30eraroT
HOPMAJILHOT'O OOILECHNUS C HUMH.

3. AHaIM3 NPUYMH COUMAJIBHOH TPEBOXKHOCTH Y CTY/IEHTOB HH/KEHEPHBIX
crielMaIbHOCTeHl W3 BY30B, He BXOQSIIMX B YHCJIO BeIyHIMX WIH NPH3HAHHBIX
YHHBEPCUTETOB, PACHOJIO/KEHHBIX B HOTPAHHYHBIX palioHax

[losiBnienwe corumanbHON TPEBOKHOCTH y CTYAEHTOB HIDKEHEPHBIX —CIICIMATILHOCTEH 13
YHHUBEPCHTETOB, HE BXOLIIMX B YKCIO BEIyIIMX WM KPYHHBIX B PEHOHAIBHBIX paloOHax,
00ycroBiieHO He OgHMM (DaKTOpPOM, a COBOKYITHOCTBIO PA3NMYHBIX HPHYMH: PErHOHATBHON
cpefioll, cHCTeMON NOATOTOBKM KaipoB B Y4eOHOM 3aBEEHMH, CHEHU(UKOH MpO(UIBHON
MOJITOTOBKH, JITYHBIMU Ka4€CTBAMH CTYJICHTOB M CEMEHHBIMHU YCIIOBHAMH. JTH (HaKTOPbl MOKHO
CBECTH K TPEM OCHOBHBIM TpyTiam.[9]

3.1 Ha ypoBHe permoHa/JbHOW cpeabl: ABOIfHOE BJIMSIHME 3AKPLITOCTH TPaHHUI U
KYJIbTYPHBIX pa3Jinuuii

B morpaHMYHBIX pernoHax MMPOKO PACIPOCTPAHEHBI MPOOIEMBL: OTCTANIOE SKOHOMUUECKOE
pasBuTHe, HeynoOCTBa B TpPAHCIOPTE M OrpaHHYeHHAs OOMEHHOCTh HWH(pOpMAIed. OTH
TEPPUTOPHN OTJIMYAIOTCS BBICOKOM W3OJIMEH, a B3aMMOJCIHCTBHE C IEHTPAIBHBIMU H
BOCTOUHBIMHU PETHOHAMU OCTAETCsl OrpaHUYEHHBIM. B pe3yibTaTe CTyIEHTbI U3 3TUX PAHOHOB C
PaHHUX JIET B3aUMOJICHCTBYIOT B JIOBOJBHO OIHOOOpPA3HOHM COLMAIBHOM cpeie M 00NanatoT
OIPaHMYEHHBIM OIBITOM oOmeHus. Ilocie TOCTyIUIeHHs B YHHMBEPCHTET, CTaIKMBASCH C
Pa3HOOOPa3HOI KaMITyCHOW Ky/IbTYypOi U OZHOKYPCHUKAMU M3 Pa3HbIX PETHOHOB, UM TPYAHO
OBICTPO a/aNTUPOBATECS K HOBBIM COLMATBGHBIM MOJIENSIM, YTO YacTO BBI3BIBAET UyBCTBO
Ty)KIIOCTH ¥ TPEBOTH.

3.2 CreneHb MOATOTOBKH KAJAPOB B Y4eOHbIX 3aBeleHHSIX: HEXBATKA PecypcoB B
yHuBepcuTeTax, He Bxoasiumx B rpymmbl «Double First - Class», u oTkioHeHust ot
o0pa3oBaTeJIbHBIX Heeit

Ilo cpaBHEHHIO C BELYLIMMH BY3aMH, YHHUBEPCUTEThl W3 IPUIPAHUYHBIX PETHOHOB, HE
BXOZSIINE B YUCIIO «IBOMHBIX» BY30B (TO €CThb HE OTHOCSIIMECS HU K IPYIIIE BBICIINX y4eOHBIX
3aBEJICHUII IIEpBOrO YPOBHS, HM K TIpyIIe BY30B C BBICOKHM YPOBHEM O00pa3OBaHUS),
TIEMOHCTPHPYIOT 3aMETHBIE HEJOCTATKH B COCTaBE IPENOJABATENLCKOIO COCTABA, yIeOHBIX
pecypcax M pa3sBUTUM Ky/IbTYpPHOM Cpelbl KaMIIyca; OCOOEHHO OCTpO CTOUT IIpoOiema
HEJIOCTATOYHO COBEPIICHHON CHCTEMBI 00pa3oBaHMs B OONACTH ICHXHUYECKOrO 370pOBBS. Y
OOJNBIIMHCTBA TAKUX YHUBEPCHUTETOB HE XBATaeT CIECLMATM3UPOBAHHBIX IIPEMoaBaTeNel Mo
TICUXHYECKOMY 3/I0POBBIO, & KYPCBI MO TICUXUYECKOMY 3710POBBIO B OCHOBHOM SIBJISFOTCS OOLIMMHU
(axynpTaTHBaMu ¢ c1abo IeNeHanpaBIeHHbIM COIEPKaHNeM, YTO He MO3BOJIIET YIOBICTBOPHTH
UHMBUYa/IbHBIE TOTPEOHOCTH CTYAECHTOB - MHKEHEPOB. KpoMme Toro, BO3MOXXHOCTH LIEHTPOB
TICHXOJIOTMYECKOH TIO/ZIEp)KKM OTPAHMYCHbI, a KaHaJIbl KOHCYJIBTHPOBAHMS HEJOCTATOYHO
9(PEKTUBHBL CTYACHTHI, CTATKUBAIOIIMECS C COLMAILHOM TPEBOXKHOCTHIO, PEKO MOMyHaroT
CBOEBPEMEHHYO M KAYECTBEHHYO [IOMOLIIb.
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3.3 Ha ypoBHe mpodeccCHOHATBHBIX XapAKTePHCTHK: ABOIHOI aBJIeHHEe €O CTOPOHBI
MOJIe/TH MOATOTOBKH HHKEHEPHBIX CHELHATHCTOB H MPOodecCHOHATBHBIX 0KUIAHUI

OOpazoBaternbHasi MO MHKEHEPHBIX CIEUMATLHOCTEH JeNaeT aKLUEHT Ha JIOTMYEeCKOM
MBIIUICHUH, TOYHBIX BBIYMCIICHUAX U npalcmqecxoﬁ JCATCIIbHOCTU. CTyZleHTI)I J0JITO€ BpEMSL
HAXOJIATCS. B OJHOM IIHKJIC: <JIEKIME — JIA00paTOpHBIE PabOTHI — TOBTOPEHHEY», OOMBIIYIO
9acTh BPEMEHH TPATAT HA CAMOCTOSTETFHOE BBIMOTHEHHE YUeOHBIX 3aJaHNH, & BO3MOKHOCTH JUTS
OOTIEHIA C IPYTHMHU OTpaHnYeHBI. B pesyibrate y HEX (hOopMUPYETCS 3aMKHYTBIH, HEOXOTHBIH K
OOIICHHMIO XapaKTep, a COIMATBHBIC HABBIKH HE MONYJaloT IOCTATOYHOTO pasBuTHs. Kpome Toro,
aKaJIeMUUECKOe JaBICHHE B MHIKEHEPHBIX CHELHUANBHOCTAX BBICOKOE: CTYEHTAM IPUXOUTCS
TPaTUTh MHOTO BPEMEHH Ha W3y4eHHE KypCOB, Ta00pPaTOPHbIE 1 MPAKTHUECKUE 3aHSATHS, a TAkKe
Ha c7iauy Mpo(heCCHOHATBHBIX SK3aMEHOB, 13 - 32 9ET0 Y HHX HEe OCTAETCs JOCTATOUHO BPEMEHH U
CWJI ISl yYacTusi B COIMATIBHOW JKU3HH, YTO eI¢ OOMNbIE YCHUIMBAET YYBCTBO COIMATHHON
V30JIALIAM.

4. Mepbl N0 CHIKEHHI0 COLMAJIBLHOH TPEBOKHOCTH Y CTYICHTOB HHKEHEPHBIX
crenyaJbHOCTell W3 BY30B, He BXOISIIMX B YHCIO BeAyIMX WIH HNPH3HAHHBIX
YHHBEPCUTETOB, PACHOJIOKEHHBIX HA TPAHHLE

Ha ocHoBe m3yueHust 0COOGHHOCTEH M MPUYMH COLMATBHOW TPEBOXKHOCTU Y CTYIEHTOB
UHKCHEPHBIX CHELMAILHOCTEH BY30B IPUTPAHUYHBIX PETMOHOB, HE BXOMAIIMX B IIPOEKT
«JIBoifHas ~ MEPBOKIACCHOCTB», C TO3WIMH  TO3WTHBHOM  TICHXOJNOTMM  paspaboTaHa
MHOTOKOMIIOHEHTHAsl CHUCTEMA BMELIATENbCTBA, MOCTPOCHHAS 0 IPUHLMIY «aJanTaius K
MECTHBIM YCIIOBHSIM, BEIyIIast POJTh BY3a, HHTETPAIHS C TIPO(DECCHOHATBHBIM 00yUCHHEM, JTIITIHOS
BOBJICUCHHE CTY/ICHTOB M COBMECTHas paboTa ¢ ceMbsMm». J[aHHas cHcTeMa HarpaBlieHa Ha
CHIDKCHHE YPOBHS COIMAIBHOM TPEBOKHOCTH OOYYAIOIIUXCS, COBEPIICHCTBOBAHUE UX
KOMMYHHKATHBHBIX HABBIKOB 1 COZICHCTBIE BCECTOPOHHEMY PA3BUTHIO JTMTIHOCTH.

4.1 Onupasicb Ha peruoHajbHble O0COOEHHOCTH, CO31aTh MHOTIO(QYHKIMOHAILHYIO
COLHAILHYIO IIAT(OPMY

VauThIBas PETMOHAIBHBIC OCOOCHHOCTH ¥ KYJIBTYpHBIC HEpThl MOTPAHWYHBIX PAlOHOB,
CIIE/IyeT CO3IaTh Pa3sHOOOPA3HYK COLMATBHYIO ILIAT()OPMY, COOTBETCTBYIOIIYIO pEATbHBIM
TIOTPEOHOCTSAM  CTY/ICHTOB, 4TOOBI OOOTaTUTh MX COLMAIBHBI ONBIT W CHH3UTH YPOBEHb
CONIMANBHON TPEBOKHOCTH. C OIHOW CTOPOHBI, MCIONB3YS KyJIbTYPHBIE PECYPChl TIOTPAaHUIHBIX
TEPPUTOPHH, HEOOXONMMO OpPraHW30BBIBATH MEPONPUATHS 1O KyJIBTYpHOMY OOMEHy —
TPa3HOBAHNC HAIMOHATBHBIX festiBanell, KyJIbTypHBIC CalOHBI, 3AHATHS 1O H3YUICHHIO
HApOIHBIX TPAMUMH W TJ., — MOOLIPSS y4acTHe CTYAEHTOB PAa3HbIX HALMOHATLHOCTEH,
CIIOCOOCTBYS JTyUIIEMY B3aHMOTIOHUMAHHUIO H OOMECHY MEX/Ty STHIHYECKUMH TPYTITIAMI 1 CHIDKAS
COLMaNbHbIe Oapbepbl, BbI3BAHHBIE KyJIbTYPHbIMU pasimuisiMd. C Jpyroil CTOPOHBI, BaKHO
YKPEIUITh COTPYHMYECTBO MEX/Ly yUeOHBIMH 3aBEJCHMSIMHM M MECTHBIMH OpraHaMH BIIACTH,
B3aMMOZIEHCTBYSl C TPEATPHATHAMH, COOOIIECTBAMH W TOCYJAPCTBEHHBIMH YUPEKICHHAMI
TIOTPAHNYHBIX PAHOHOB JUTs MPOBEICHHS IPAKTHKH, BOJIOHTEPCKOH EATEBHOCTH, CTAKAPOBOK 1
TpoeCCHOHANBHON TIOTOTOBKY, TO3BOJIIA CTYIEHTaM BBIXOIUTH 33 MPENeNbl KaMITyca,
B3aUMOJICICTBOBATh C OOIISCTBOM, HAKAIUTMBATH COLMAIBHBI OIBIT W TOBBIIATH CBOIO
CIIOCOOHOCTB K COIMATBHOI aIaITaIIH.
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4.2 VYkpenenue PpoiM Y4yeOHbIX 3aBelleHHMii W COBEPIICHCTBOBAHME CHCTEMbI
o0pa3oBaHusi B 00JIaCTH IICHXHYECKOT'0 3/10POBbSI

Bbicie  yueOHble 3aBelleHHs JIOJDKHbI  YKPEIIMTh  YYBCTBO ~ OTBETCTBEHHOCTH U
COBEPIIECHCTBOBATh CHUCTEMY IICHXOJIOTO - TIeIarorudeckoil paboTel co cryneHTamu. [Ipexre
BCEr0 HEOOXOAMMO YKPEIHUTh Ka/IpOBBIH COCTaB CHIELMAIMCTOB I10 MICHXOJIOTMYECKOH TOIEPIKKE
U TIpUBIEKaTh MNPOMECCHOHATBHBIX MENArorop - McUxosnoroB. OIHOBPEMEHHO —Cleyer
ONTHMH3HPOBAaTh CTPYKTYPY JUCLHIUIMH TCHXOJOTMYECKOr0 TIPOCBEIECHUSI U BKIIOUUTH
COOTBETCTBYIOIIME KypChl B IIPOrPaMMBbl TIOATOTOBKM MHXKEHEPHBIX crieruanictoB.Kpome Toro,
TpeOyeTcsl COBEpIIEHCTBOBATh KOHCYJIBTALIMOHHYIO TICHXOJIOTUYECKYIO CIYKOy: pacIIMpHUTh
LEHTPBI TICHXOJIOTMYECKOr0 KOHCYJIBTHPOBAHMs, OOECIIeUHTh OCCHPENSTCTBEHHbIH JOCTYI K
KOHCYJIBTALMAM M OPraHU30BaTh pasHOOOpa3Hble (JOPMbI paOOThI — OYHbIE, OHJIAIH - IPYIIIOBbIC
KOHCYJIPTAIMM  JUIT  CBOEGBPEMEHHOTO  OKa3aHms  A(PPEeKTUBHOW  MHIMBHIYATHHON
TICUXOJIOTMYECKOM MOMOIIH cTyleHTaM. J{iisi o0ydaronmxcst ¢ sIPKO BBIPAYKEHHOM COLMAIBHOM
TPEBOXKHOCTBIO ~ OPraHM3YIOTCSl  CHEIHAIM3UPOBAHHbIC TPYIIOBbIE TPEHUHIW. braromaps
TPYIIOBOMY B3aUMOJICHCTBUIO, POJIEBBIM MTpaM U JIPYTMM METOAMKAM CTYACHTBI HOCTENEHHO
TIPEOJIOJIEBAIOT COLMATIBHBIE CTPAXH U Pa3BUBAIOT KOMMYHHKATHUBHBIEC HABBIKHL.

4.3 Hurerpauusst npodecCHOHAJbHBIX OCO0EHHOCTel MW HMHHOBAUMH B MOJeJIH
BMelIATeTHCTBA

CTyZeHTBI KaK OCHOBHOHM CYOBEKT MCHXOJIOMMYECKOTO BMEIIATEbCTBA JIOKHBI YKPEIUIATh
CaMOCO3HAHHE, CAMOCTOSITEIIFHO YIaCTBOBATh B COIMATIBLHBIX MEPONPHUATHSIX, COBEPIICHCTBOBATH
HABBIKM CAMOPETYJISALIHI 1 TIOCTENEHHO IPE0/I0JIeBaTh COLMATBHYIO TPEBOXKHOCTB. [Ipeskre Beero
HEeoOX0/IMMO MOMOYb CTYJEHTaM IPaBHILHO OCO3HATH CYTh COLMAIBLHOM TPEBOXKHOCTH, MOHSITS,
YTO 9TO0 OOBIYHAS TICHXOJIOTMHYECKas PEAaKIWs, He CTOMT Ype3MepHO OOAThCsS Wi M30erarh
COLMATBHBIX B3aUMOJICHCTBHH, U CHOPMUPOBATH YBEPEHHOCTh B COOCTBEHHBIX CHJIAX IS OOPHOBI
C TpPeBOXKHOCTHIO. OIHOBPEMEHHO ClE[yeT HaNpaBisTh OOYYAIOUIMXCS HA OOBEKTHBHOE
CaMOOLICHKY, NMpH3HAHHE CBOMX CHJIBHBIX M CNA0ObIX CTOpPOH, M30ABJIECHHE OT YCTAHOBKU Ha
CaMOOTpHIIaHKE, 00YYEeHHE CAMONIPHHSATHIO M CAMOYTBEPIKIICHHIO.

5.IlepcneKTHBBI HCCIETI0BAHMS

B pabore u3yueHa coupagbHas TPEBOKHOCTH CTYACHTOB HH)KCHEPHBIX CIELUAIbHOCTEH
MPUTPAHUYHBIX BY30B «J/IBOWHOW He». Y HaHHOI IpyIIbl BBISBICH IOBBILICHHBIA YpOBEHb
TPEBOKHOCTH C SIBHBIMH JIEMOTPAQUUIECKUMI PA3TINUMSIMK, OOYCIIOBICHHBIH PErHOHATBHBIMU,
BY30BCKMMU U TpodeccHoHaTbHBIME  (pakTopamu. C TMO3WIMI MO3UTHUBHOW TICHXOJIOTUN
pa3paboTaHa KOMIUIEKCHas CHCTeMa BMeIlaTenbeTBa. lccnenoBaHue BOCHOMHSACT MPOOEIb
HAy4HBIX pabOT M MMEET TEOPETUUYECKOE M MPAKTUUECKOE 3HAUEHHE IS MCHXOJIOIMYecKOn
MOJUIEPKKH CTY/ICHTOB.

Crnucok MCoJIb30BaHHOM JIHTepaTyphl:

1. Boit Jlu, Koy Wkumm. Huskas TonepaHTHOCTH K HEONPEACIEHHOCTH: aHAIM3
KOTHUTHUBHBIX MEXaHHM3MOB COLMAIBHONH TPEBOXKHOCTH Y CTYJCHTOB €CTCCTBEHHOHAYUYHBIX H
TeXHUYECKHX crienpanbHocted [J]. Progress in Psychology, 2025, 15(12): 78-85.

2. Can bso. Ilcuxomnorus passurust [M]. Ilexwn: M3natenbcTBo BBICIIETO 00pa3oBaHMs,
2014.

3. E Hnyo. O6pazoBanuie B 00JacTy MCHUXUYECKOrO 310pOBbsi cTyaeHToB [M]. Ilekun:
W3 narenscTBo BhIcIIero odpazosanws, 2020.

192



4. Bau fsb, Jlu I[3t0anp. MccnenoBanue ypoBHS COLMAIBHON TPEBOXKHOCTH Cpeau
CTYJICHTOB YHHMBEPCUTETOB IOIPAHUYHBIX PETHOHOB M (HaKTOPOB, BIMSIOMMX Ha Hero [J].
OKOHOMHKA U KYJIbTYpa NOrpaHUYHBIX paiioHOB, 2022(8): 112—115.

5. MunucrepctBo obpazoanus Kuraiickoit Hapommnoit PecryOmiku. Pykosomsmme
HPUHLAIBI IO 00pa30BaHUIO B 00JIACTH TICUXMIECKOTO 3I0POBBSI CTYICHTOB B OOBIYHBIX BBICILIMX
y4eOHbIX 3aBeneHusx [Z]. 2011.

6. Jlm Uncron, @y Csonanp. [lcuxonornueckne MeXaHM3MBI HH3KOM TEPIMMOCTH K
HEOMpPE/IeTIEHHOCTH U UX BIMSHHE Ha COLMAIBHYIO TpeBOXKHOCTH [J]. Progress in Psychological
Science, 2023, 31(5): 892-900.

7. UWkan Munb, Jlio Vonr. XapakTepucTHKH COLMATBHON TPEBOKHOCTH Yy CTYIEHTOB
MHKCHEPHBIX CTICIHATLHOCTEH U3 By30B, HE BXOJIIINX B YMCIIO BEIyIINX YHUBEpCUTETOB KuTas,
u ctpareruu ux rnpeoponeHust [J]. KoHcymbTaHThl B BRICIINMX y4eOHBIX 3aBeieHusX, 2021(4): 68—
72.

8. Leary M R. The Interaction Anxiousness Scale: Development and validation[J]. Journal of
Personality Assessment, 1983, 47(6): 571 - 580.

9. Jyanp Ilyiingns, ITn Xyaiinn. MccnenoBaHue Mep IO CHIDKEHHIO COLMAIBHON
TPEBOXKHOCTH y CTYJIEHTOB C TOYKH 3pEHHsI MO3UTHBHOW Ticuxosoruu [J]. XKyphan kuraiickoit
TICHXOJIOTHH 310poBbst, 2014, 22(7): 1092-1094.

© Panb Yyansuxoy, 2026

YK 37
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BOCIIHTATElb
MyHUIMIaTEHOE OI0IKETHOE OIIKOIBHOE
00pazoBaTebHOE yUpeKIeHHE NeTCKHit cam NoS9
«Kanenpkay, r. berropox

PEYEBOE PA3BUTHUE B PASHBIX BUJAX JEATEJIbHOCTH

AHHOTAIIHS.

B mpakTuke Haiiero JeTCKOro cajaa Mbl HAOJIOAeM YCTOWYMBBIN 3alpoc Ha YCHJICHHE
PEUEBOTO PA3BUTHS: Yy 3HAYMTENIBHOM 4YacTH JIOMIKOJBHHUKOB OTMEYAIOTCS TPYIHOCTH B
MOCTPOCHNH CBSI3HOTO BbICKa3biBaHMS. [IpM 3TOM pedb — HE MPOCTO HABBIK, & MHCTPYMEHT
MO3HAHUS M MBIIUICHUS: Yepe3 CIOBO PeOSHOK OCBAMBACT MHP M YYHTCS JIOTOBAPUBATHCS C

OKpyKarommu. Hama 3amaua — crenath pedb €CTECTBEHHOH 4YacThio JIFOOOM JeTCKOM
AKTUBHOCTH,  HE OT/IEJIbHBIM KYPOKOM.
KiroueBble ciioBa.

Pe‘ib, PEUCBOC pa3sBUTHUE, ﬂOmKOﬂbHLIﬁ BO3pAcCT, BUbI ACATCIIbHOCTH, UHTEI PALlUs, MPAKTHKA
JOV.

B MBJIOY 1/ ¢ Ne 59 «Karnenbkay MpUOPUTETHBIM HaIpaBlieHHEM pabOThl CTAIO PEUYeBOE
pa3BHUTHE JOMIKOIBHIKA BO BCEX BHIAX NEATENBHOCTH. Llenb — co3marthk ycioBus, Korja pedb
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CTaHOBUTCS BOCTPEOOBAaHHON M TONE3HOM Il peOEHKAa B pealbHBIX CHUTYyalllsiX: B WIpe, B
HPOEKTE, B OOILEHNH CO CBEPCTHUKAMHU U B3POCIIBIMH.

JU1st TOCTYKEHMS LIeIN MBI PEILIaeM CIIETYIOIINE 3a/1atu:

(opMHPOBaTh 3BYKOBYIO KYJIBTYPY U (JOHEMATHUYECKHIA CITyX;

o0orarare ¥ akTHBU3UPOBATh CJIOBAph;

Ppa3BUBaTh IPAMMaTHYECKUI CTPOH peun;

YUUTb CBS3HOMY BBICKA3bIBAHHUIO Y apTyMEHTALIHH;

3aKPEIUIATh PEYEBOM ATHKET Y HABBIKH OOIICHNST;

MPUOOIIIATE K KaHPaM JETCKOH JIATEPATypPhIL.

HTerpanys peun B HOBCEJHEBHBIE BUJIbI ICATEIIBHOCTH

OrbIT MOKa3bIBACT, YTO Peub Pa3BHBACTCS JIydllle BCETO TaM, Iie y peOSHKa eCTb peaslbHbIi
TIOBOJ], TOBOPUTH. [103TOMy MBI Ommpaemcst Ha CBSI3b PEUM C MPAKTUYECKOH NESTEIHHOCTBIO U
npeaMeTHBIM JielictBueM (A. H. BorareipeBa, B. B. I'ep6osa, FO. C. JIsxoBckas): CIOBO JODKHO
0003HaYaTh TO, 4TO PEOEHOK JeNaeT, TPOraeT, CPABHUBACT, BHIOMPAET.

KumkHbli 1leHTp 1 mapTHEPCTBO ¢ OMONIHOTEKO. B HallleM KHIDKHOM [IEHTPE TPEICTABICHBI
HE TOJIbKO KHUTH M ITOPTPETHI IUCATENeH, HO ¥ TeMaTHYeCKHe TTO00PKH 110 CE30HaM U MHTepecaM
neteid. BakapIM pecypcoM crania coBMecTHasi paboTa ¢ JISTCKOW OMOIMOTEKOM: 3a TOCTeTHUI
y4eOHBIi TO/T MBI IPOBENH 12 TEMATHUYECKUX BCTPEY, BKIIFOUAst HHCLICHUPOBKH CKA30K M BHICTABKH
- 0030pbl. JleTH He MPOCTO CIIYIIAIOT, & YYacTBYIOT: BHIOMPAIOT PEIUIMKH, PACIPEACIIIOT POy,
OOBSICHSIIOT, TIOUEMy Tepoil MOCTYMMI MMEHHO TakK. DTO 3aMETHO PACHIUpsieT CIOBapbh U yUUT
CTPOMTH CBSI3HBIC BBICKA3bIBAHMSL.

JlvnakTrdeckne Wrphl Ui 3aKpeIuieHus CcoBaps. B MHIMBHIyanbHONW W TIOATPYIIOBOM
paboTe MBI HCHOJB3YyeM JHIAKTHYECKHE WIPBL, YTOOBI CJIOBAaph CTAHOBWJICS AKTHBHBIM.
Hanpumep, B wrpax et nojOMpalOT —IpwiaratelbHble K IIpeaMeraM, Ha3bIBaloT
MIPOCTPAHCTBEHHBIE OTHOLICHHU, MOI0MPAIOT TIIAroiibl K AeicTBrsM. [IpakTika 1mokasbIBaer, 4to
PEryJspHOE BKIIFOUEHHE TAKUX UTp (exeaHeBHO 1o 10—15 MUHYT) 3aMETHO yiTydIiaeT TOYHOCTb 1
PpazHooOpasue pedn.

MeTon MPOEKTOB Kak CPEACTBO KOMIICHcAmny Jedurmra obmenus. IIpoextHsre (hopMer
MOMOTAIOT CHeNaTh pedb (YHKIMOHAIbHOW. B pamMkax MHHM - TPOEKTOB MbI BKIIFOYAEM
TICHXOKOPPEKILIMOHHBIE 1 Pa3BUBAOLIUE UTPBI:

«[lomapn momapok Apyry»: AeTH TOKAa3hIBAIOT MOJAPOK MUMHKOH M JKECTaMM, a 3aTeM
OIHKCHIBAIOT ero 2—3 (dpazamu. IT0 yuuT HeBepOATbHON KOMMYHHUKAIIMY U TUIABHO MOJIBOIIUT K
BepOaM3aLHYL.

«CpaBHeHUs»: peOCHOK CpaBHMBAcT ceOsi C IKUBOTHBIM, PACTEHHEM WIM IPEAMETOM M
o0BsicHsieT BbIOOp. OOCYXIeHHe «ImoueMy?» (OpPMHpPYeT HABBIK apryMEHTAIlMd W pPacUIvpsieT
MeTahOpHUUECKHii CIIOBaphb.

BaumosieiicTBre ¢ ceMbE: OT Pa30BbIX COBETOB K CHCTEMHO# padoTe

Msl yOexneHel, uro 0€3 ydacTHsi CEeMbH LEJIOCTHOCTb IIEJJarOrMYecKoro mporecca
Hapymaercs. [lostomy ¢ mepBbIx mHel mnpeObBaHMs peOSHKa B Caay MBI BBICTPAaHBAacM
MapTHEPCTBO: POAUTEINSIM HE IIPOCTO JIAIOT PEKOMEHJAIMM, a TOKa3bIBAIOT, KAK BCTPAWBaTh
peueBble IPAKTUKH B pyTHHY. POpMBI pabOThI BKIIIOYAIOT:

TEMaTHYeCKUE KOHCYJIBTAIINH C Pa300pOM KOHKPETHBIX UIP;

«IOMAIIHAE KapTOUKW» C KOPOTKUMH 3aJ[@HMAMH Ha HEJENIO0 (HAlpuMep, «OIHIIH, YTO
BUIUIIIB 110 JIOPOTE B CAJ1», IIPHIyMaii 3 BOIIpoca K CKasKe»);
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COBMECTHBIC MEPOTIPHUSATHS (MUHH - CIIEKTAKITH, CEMEHHBIC BHICTABKHU «JIroOMMast KHKTa Haleit
CEMBIY).

IpaxTrKa oKa3bIBaCT, YTO TPH PErYJISIPHOM BOBIICUCHHN posuTenei (xots Ob1 10—15 MuHyT
B JICHb Ha COBMECTHBIE PEUEBBIE HTPBI) IIPOTPECC 3aMETEH YrKe uepe3 2—3 Mecsra.

O00pyIoBaHKe 1 MaTepUalIbl PEUEBOTO IIEHTPA: KaK YCTPOCHO TPOCTPAHCTBO

PeueBoii LEHTp B TPYIIEe — 3TO HE TMPOCTO MOAOOPKA TOCOOMH, a paboyast 30Ha ¢ YETKMUMHU
MapIlpyTaMH UCTIONB30BaHus. B HEM npericTaBieHbI:

nipe3eHTanuy no TeMam («Bpemena rozay, «Onexnay», «CeMbsh» U JIp.) — HCIIONB3YIOTCA KaK
OTIOPHBIE CXEMBI JUTS PACCKA30B;

TeMaTH4YeCKUe KapTUHKU 1 Pa3pe3Hble KapTOUKN — JUTS COCTABNIECHHS ONMMCAHNH 1 JIOTHYECKHX
IIeTI0YeK;

KapTOTEKH MaJIbIX (DONMBKIOPHBIX (hOpPM (3araiku, CTUXHU, YNCTOTOBOPKH) — JIJIsl ©KETHCBHOM
PEeUeBOii THMHACTHKY;

MHEMOTAOJIHIIBI M CXEMBI JUTSI COCTABIICHHS PACCKA30B U [IEPECKa30B;

UIPbI HA Pa3BUTHE MEJKOW MOTOPUKU M PEYEBOTO JIbIXAHHS (ITAJIbUMKOBBIH TBUCTED, UIPBI C
TIPUIIETTKAMH, KOPOOOUKH C HAMOJHUTEIISIMH, 3BYYallle UTPYIIKH);

APTUKYJLIIMOHHAA, MUMHYCCKass W MaJIbYMKOBasg THMHACTUKa — B BHAC KapTOTEK C
TOMIaroBbIMU MHCTPYKITUAMU,

MaTepuabl sl 3HAKOMCTBA ¢ OyKBaMM M 3BYKamH (kacca OyKB, paspesHas a30yKa, CXeMBl,
UTPBI HA 3BYKOBOW aHAIIN3).

®DopMbI OpraHu3aIiy 00pa3oBaATEIBHOM S TSIBHOCTH

B exeTHeBHO# PaKTHKe MBI HCHIOTB3YeM (DOPMBI, TIe PeUb BO3HUKACT ECTECTBEHHO:

Oece1bl ¥ UTPOBBIE MPOOJIEMHBIE CUTYALINH;

BHKTOPHHBI, TBOPYECKUE U IUJIAKTHYECKUE UTPBI;

paccMaTpyBaHHUE KapTUH U WITIOCTPALUA;

CITyILLIaHKE U 00CYKICHHUE XyI0KECTBEHHBIX ITPOU3BEICHHUIT;

TeaTpaTu3aLis, COCTABIICHHE U OTra/IbIBAHHE 3ara/IoK;

JIOCYTH, TIPA3HAKH U PA3BICUCHHS;

CIOXKETHO - POJIEBbIE WIPHI MO MOTHBAM IFOOMMBIX KHUT («bubmiorexa», «KHIKHBIA
Marasuny).

BbIBoA: peueBoe pasBUTHUE - 3TO MPOLIECC, KOTOPbIi CTPOUTCS HA B3aUMOAESHCTBUU PEOEHKA CO
B3POCIIBIMU M CBEPCTHHKAMHU M PEAIM3yeTCs Yepe3 3HAYMMBbIe U1 peOEHKA BUIIBI JICSITEIHHOCTH.
KimroueBbIMH yCIOBUSME yCIIeXa CTaIH: MHTErpalys Pedr B JIF0OYI0 aKTUBHOCTb, PEryJIIPHOCT
PEUEBBIX MPAKTUK, MAPTHEPCTBO C CEMbEN 1 OCHAIIEHHE cpefibl. B manpHelemM Mbl IIaHupyeM
(UKCHPOBATh MHAMKKY Pa3BUTHSI PEYH 10 GAMHOW INKAC W BKIHOYATh B PaboTy IM(POBBIC
MHCTPYMEHTBI JUTsI OOPaTHOM CBSI3H C POAUTEISIMU.

CrMcoK HCnoIb30BAHHOM JINTePaTyphbl:

1. Anexceesa, M. M. Metoauka pa3sBUTUs pedy 1 00yUEHHUs! POIHOMY SI3bIKY JIOLIKOJIBHUKOB:
y4e0. mocobue st CTy/1. BBICIL U cpell. nen. y4eo. 3aeaenuii / M. M. Anekceesa, B. 1. fmmHa.
— M.: M3narensckuii nieHTp «Akagemus», 2009. — 400 c..

2. 3aHsTHS 10 pasBUTHIO peun is aereit 5—7 ner / mox pen. O. C. Yimakosoit. — M.: TI]
Cdepa, 2009.
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PA3BUTUE UHTEJUIEKTYAJIBHBIX CHOCOBHOCTE OJIAPEHHBIX JIETEMN
B YCJIOBUSIX HAYAJILHOM HIKOJIBI

AHHOTAIMSA

B crarbe mccriemyercs BONPOC Pa3BUTHSL MHTEIUIEKTYAJBHBIX CIOCOOHOCTEH y ONapEHHBIX
JeTeil Ha OJTalme HavyalubHOro oOpasoBaHus. B pabore paccMaTpuBaroTCS IICUXOJIOTO—
TIe/IarOrNIeCKUe KOHLIETINH, TIOMOTAFOIIHE OCMBICTUTD HPUPOJTY JIETCKOH 0apEHHOCTH, a TakKe
PE3yIIBTATUBHBIC METOMBI M (POPMBI pabOTBI, CIIOCOOCTBYIOIIHE PACKPBITHIO HHTEILICKTYaIbHOTO
noreHimana ydammxcs. Ocoboe BHUMaHHE YJICNSETCS POJM YYUTENsl HAYalbHBIX KJIACCOB B
CO3/IaHHMH PA3BUBAIOLIECH 00Pa30BaTEIIbHON CPE/Ibl M BBISBICHUH MPU3HAKOB OAPEHHOCTH
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DEVELOPMENT OF INTELLECTUAL ABILITIES OF GIFTED CHILDREN
IN PRIMARY SCHOOL

Abstract

The article explores the development of intellectual abilities in gifted children at the primary
education stage. It examines psychological and pedagogical concepts that help to understand the
nature of children's giftedness, as well as effective methods and forms of work that contribute to the
development of students' intellectual potential. Special attention is given to the role of primary
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school teachers in creating a developing educational environment and identifying signs of
giftedness.
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OOpa3oBarenbHasi cepa CerofiHs IMepeKUBACT ITAll HEMPEPBIBHOM TpaHcdopmarmu. B atix
YCIOBHSIX ~ KITFOYEBYIO  3HAYMMOCTh TIPUOOpETacT 3amada OOHApYKEHMS W Pa3BUTHS
HHTEIUICKTYJIbHBIX ~ CLIOCOOHOCTEH  ONApPeHHBIX  yYalUXCsl, MOCKOJIBKY HMEHHO OHH
TIPEJICTABILIOT COOOM MHTEIUIEKTYaIBHYIO ¥ TBOPUYECKYIO IIEHHOCTH o01iecTsa [3].

HauvasnpHas mikona urpaer B JaHHOM IpOLECCe BEIYILYIO poJib. Mutainii IIKOIBHBIN BO3pacT
XapaKTepH3yeTCsl aKTUBHBIM TOTJIOIIEHUEM, HAKOIUIEHHEM M yCBOEHHeM 3HaHWil. [lo MHeHumro
WCCresioBaTeNiell, Ha OTOM craguyd  (QOpMHpYIOTCS OasiCHBIE OCHOBBI O3HABATEIHHOM
AKTHBHOCTH, CKJIA[BIBAETCSI OTHOIICHHE K OOYYEHWIO ¥ Pa3BHBAIOTCS KIIOUEBBIC ydeOHbIE
yMeHusA. Mraqumid  IIKOJBHBIA — BO3pAcCT — BBICTYNAET  CEH3UTUBHBIM  OTAalloM Ul
MHTEJUIEKTYTbHOTO Pa3BUTHSL: B 3TO BPEMsI 3aKJIa/IbIBAIOTCS MOTUBBI K YYEHHIO [3].

OnapEéHHOCTh B HAYaJIbHOM IIKOJIE — 3TO (JEHOMEH, KOTOPBIN ONpPEESIOT KaK CHCTEMHOE
KauecTBO TICHXWKH, (hOpMHUpYIOIIeecss Ha TPOTSDKEHWH JKU3HH ¥ TO3BOJIIOIIEE UETOBEKY
JIOCTHTaTh BBIJAIOIIMXCA YCIIEXOB B cepax JAEATENBHOCTH. Y MIQINX IIKOJIBHHKOB
01apEHHOCTb OOBIYHO BBIPAYKACTCS B PA3BUTOM MHTEIUIEKTE, BBICOKOW MOTHBALIMU K OOY4YEHHIO,
TBOPUYECKOM TOTEHIMAJIE U SIPKO BBIPAXKEHHOM CTPEMJICHUH K TTO3HAHHIO [2].

WaTennexTyansHast cdepa TakUMX JETed BKIIOYACT MaMSATh, BOCIPHSTHE, BOOOpaXkKeHHE,
MBIIUIGHAE, PeYb M BHUMAHHE. OTOT KOMIUIGKC CBOICTB oOecreunmBaeT JIETKOCTb U
9 (EKTHBHOCTh YCBOGHWSI HOBBIX 3HAHHH. YUYEHWKH C BBICOKIMH HHTEIUIEKTYATGHBIMH
CITOCOOHOCTSIMU  OTJIMYAIOTCSL  OBICTPOTOM 00paboTKu MH(OpMAIMH, JHO003HATEIBHOCTBIO U
HACTOMYMBOCTBIO, @ TAKKE OOraThIM CIIOBAapHBIM 3aracoM. VccmenoBaHumst MOATBEPIKIAIOT, UTO NX
WHTEIUICKTyaJIbHBIE BO3MOKHOCTH HEPA3pPHIBHO CBS3aHBI C TBOPYECKMM HAYAJIOM M BBICOKOH
TTO3HABATEIILHOW aKTUBHOCTBIO [2].

Tem He MeHee, 01apEHHOCT B 3TOM BO3pacTe HE BCEr/la 3aMETHA BHEIHE. YacTo OHa CKpbITa
WM HOCHT TIOTEHLMAIIbHBIN XapakTep, TpeOys CIeLHMaIbHbIX 00pa30BaTeNIbHBIX YCIOBUH VI
peammzaimu.  Kpome TOro, Takue JETH MOTYT CTAIKMBAaThCs C  HEPQEKIMOHH3MOM,
SMOIMOHATIFHON YyBCTBUTEIBHOCTBIO M TPYAHOCTSIMU B OOIICHWHM CO CBepCTHHKaMH. [losTomy
KpaifHe BaYKHO CBOEBPEMEHHO BBIIBJISATH MPU3HAKU OJAPEHHOCTH M BBICTpanBaTh Y(H(PEKTHBHYIO
CHCTEMY TICHXOJIOr0—TIe1aroruueckoi moaaepxku [1].

BeisiBnienne ofapEHHBIX JeTell B HAYAIBHOM MIKOJE TPeOyeT Melarornieckon MarHOCTHKH,
BKJTIOYAIOIICH KOMIUICKCHBIH aHaN3 HOCTIKEHUH 1 moBefeHust. [l addeKTHBHOro pasBUTHs
MHTEIUIEKTa HeoOXomrMa ocobas oOpa3oBaTeNbHasi cpela M BBICOKast IMPO(ecCHOHAIBHAs
KOMIIETEHTHOCTb YBIIEYEHHOTO yunTess. Kirouesble HarpaBiieHus paboTel — muddepeHimaus 1
WH]IMBU Ty JTH3a1Mst 00yYEeHHUsI B COYETAHNH C YPOUHON M BHEYPOUHOH JESITENIHOCTBIO.

Ilcuxonoro—menarornyeckoe COMpOBOXKICHUE ONAPEHHBIX JieTeld B HAYAIBHOW ILKOJIIE
TIPEZICTAaBIsIeET COOOM CHUCTEMy JIESTeTIbHOCTH, HANpaBICHHYI0 Ha CO3JAHHE COIMATBHO—
TICUXOJIOTHYECKHX YCIIOBHI Il OOYUEHHS], Pa3BUTHSL, COLMATN3AIMH M aanTaiun peoéaka. OHo
BKJIIOYAET HE TOJIBKO paboTy ¢ caMMM PeOEHKOM, HO M B3auMozelcTBHe ¢ poaurersimu. Kak
TOKa3bIBAIOT HCCIEIOBAHKS, OJApEHHbIC JETH 4Yallle BCEro BHIPACTAIOT B MHTEIUIMTEHTHBIX
CEMBSIX, IJIC TIOOLIPSIIOTCS TI03HABATEIBHBIC OTPEOHOCTH U pasiiMuHble criocoOHocTH. [Toaromy
COTPYIHUYECTBO CEMBH W HIKONBI SIBISIETCS] HEOOXOAMMBIM YCIOBHEM YCIICIITHOTO Pa3BUTHS
onapénHoro pedénka [1].

B ycnousx peammzarnmn @IOC HOO pabota ¢ ogapEHHBIMHU IETbMH CTAHOBUTCS OTHUM H3
MPUOPUTETHBIX ~ HAINPABICHWI JEITEILHOCTH 00pa3oBaTesbHbIX — opranmsaimid. CraHmapt
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3aKIIabIBaeT (pyHIAMEHT /ULl CHCTEMHON PaOOThI 110 BBIABICHHIO M PA3BUTHIO OJIAPEHHBIX JICTEH,
a peaT3aliys ero MOJIOKEHNH Ha PAKTHKE TI03BOJIAET CO3/aBaTh YCIOBHS JUIs PA3BUTHS KXKIIOr0
peO€HKa ¢ y4€TOM €ero WHIMBUAYaIbHBIX criocoOHOCTeH. [Ipr 3TOM BayKHO YUYHTHIBATH
criet(yKy pa3IMdHbIX 00pa30BaTeIbHBIX KOHTEKCTOB — B TOM YHCIIE U CEIBCKHMX IIKOJ, TJIE
CYLIECTBYIOT CBOM YHUKAJIBHbIC TPA/IUIMH U IIOTEHIUAN JUTs PA3BUTHS IETCKON OIapEHHOCTH [2].

Taxum 00pa3om, pa3BUTHE UHTEIUICKTYaIbHBIX CIIOCOOHOCTEH OIApPEHHBIX JICTEH B YCIOBHSIX
HAYaIbHOW IIKOJBI TPEACTABIACT COOOW MHOTOTPaHHYIO —TEarorHyeckyro Impoodiemy,
TPpeOYyIONIyI0 KOMIUIEKCHOro mnoaxoma. EE ycmemmoe pelueHHe BO3MOXKHO IIPU PaHHEM
BBUIBIICHUM TIPU3HAKOB OapEHHOCTH; CO3MAHMS Da3BUBAIOIECH 0Opa3oBATENBHOM Cpens;
UCTIONBb30BaHusl  (PEKTHBHBIX ~ METONOB;  OOCCIEUYCHHS  ICHXOJIOTO—IICarOrH4ecKoro
COIPOBOYXKICHHS; TECHOTO B3aMMOJICHCTBUS CEMBbU M IIKOJIBI; TIOBBIICHUS MPO(EeCCHOHATBHOM
KOMIIETEHTHOCTH YYHTENIs B BOIPOCAX PabOThI ¢ OJApEHHBIMH JIeTbMU. TOJIBKO MpH COOIIOICHUH
9THX YCJIOBHI HadalbHAs LIKOJIA CMOXKET B TIOJHOM Mepe BBINOJHUTH CBOIO MHMCCHIO — CTaTh
CTapTOBOM IUIOIA/IKON JUIsl PACKPBITHSI HHTEIUICKTYAJIbHOTO TIOTEHIINAIIA KKJIOTO.
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MHCTHTYaIM3UPOBAHHAs TTAT(opMa, B KOTOPOU Mepeaya 3HaH i, MOTPEeOHOCTh B TBOPUECTBE U
JyXOBHOE OOOTAIEHHE YYAIIerocs OPTraHUIHO COCIMHSIOTCS U PAa3BUBAIOTCS COATAHCHPOBAHHO,
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HOJEPKHBAs SKOJIOTHUECKOE PABHOBECHE MEXITy 00Oy4eHHEM U BHYTPEHHHM MUPOM JMYHOCTH,
MEX/Ty IIKOJIBHOM Cpejioi 1 6os1ee IMMPOKOi COLMAIBHON KOMMYHHKALUEH.

Knrouegvie cnosa — xutaiickue LIKOJIBHUKY, XyJOXKECTBEHHO - ICTETHYECKOE BOCIUTAHUE,
00pa3oBaTeNbHas SKOCHCTEMA.

CyTb 00pa3oBaHMs 3aKIIFOYACTCSI B COZICHCTBUM PA3BUTHIO JIMYHOCTH. YeNoBeK sBISIeTCS
OTIIPaBHOW TOYKOW BO3HMKHOBEHHS TMPEAMETOB KyJIBTYPHl M (POPMHPOBAHMS KOJUIEKTUBHOTO
co3Hanusi. OOpasoBaHue Kak O/Ha U3 (HOPM HPOABIKECHHUS KyJIBTYPhI HAIPSMYIO CIIOCOOCTBYET
O0OraleHuI0 3HAaHWK M Pa3BUTHIO SMOIMOHAIGHOIO MHpa JeTed M MOAPOCTKOB [1].
T"apmoHMYHOE pa3BHTHE JIMYHOCTH O3HAYAET IIPOIECC, B XOAE KOTOPOTO HYeNIOBEK JIOCTHTaeT
TOJIHOTO, COATAHCUPOBAHHOTO M CBOOOIHOTO PAa3BHTHS B MOPAIBHOM, HHTEIUICKTYaIbHOM,
(hU3MYECKOM U 3CTETUYECKOM IUIaHE.

B otom  KoHTekcTe, oOpa3oBaTenbHas ~ JKOCHCTEMa —  OTO  HHTErpaTHBHAS
MHCTUTYaIM3UPOBaHHAs I1aTdopMa, B KOTOPOH Tepeiada 3HaHHii, MOTPeOHOCTh B TBOPYECTBE U
JyXOBHOE  OOOTallleHHe >KM3HM Yy4Yallerocs OpraHWYHO CIMBAIOTCA U Pa3BUBAIOTCA
cOaaHCHPOBAHHO, TTOICPIKHUBAS SKOJIOTHIECKOE PABHOBECHE MEXKITy 00yHIEeHHEM U BHYTPEHHIM
MHPOM JIMYHOCTH, MEXKIY IIKOJIBHOW Cpeiod 1 OoJiee MIMPOKOM COLMATBHOW KOMMYHHKAIIHEH.
Takas osKkocucTeMa ClieyeT 3aKoHaM JIMYHOCTHOTO PAa3BHUTHS IIKOJBHUKA, TIPHUMEHSET
VHJIMBUAYAIbHBIA TOJXOJ, TO3BOJISIET KaXKIOMY PAaCKpbITh CBOM TBOPYECKMH MOTEHLIMAN,
obecrieurBasi  KOMIUIGKCHOE Pa3BUTHE BCEX KOMIIOHEHTOB OOpa3OBaHMs, 4YTO CO31aér
JMHAMIYECKOE PAaBHOBECHE MEXIy JIMYHOCTHBIM pPOCTOM JeTe W  TIOAPOCTKOB H
00pa3oBaTeIbHOM CHUCTEMBI, CIOCOOCTBYSI MX B3aMMHOMY YKPEIUICHHIO. OTO KOHLCIIIMS
BCECTOPOHHETO PasBUTHs: OOpa30BaHME 3/1eCh O3HAYACT HE TOJBKO YCBOGHHE HPEIMETHBIX
3HAaHWH, HO ¥ BHUMaHHE K ()OPMHUPOBAHMIO I'YMaHWTAPHBIX KadeCTB — AHMOIMH, OTHOIICHUH,
LIEHHOCTEH, a TAKKE ICTETUUECKOrO BOCIPUATHSA [2].

Jlonroe Bpemsi Xy/IO’KECTBEHHOE 00pa30BaHKE B LIKOJIAX OCTABAJIOCh B TEHH: aKLICHT JICJIANICs
Ha TOJITOTOBKE K 9K3aMEHaM, a He Ha MPOCBETUTEIILCTBE M PA3BUTHH JIMIHBIX KAUECTB yAIIIXCS
[3]. Konuerusi 0Opa3oBaTelbHOM IKOCUCTEMBI TIPELYCMATPUBACT MPOBEICHHE PA3HOOOPA3HBIX
HayYHO - TOITYJBIPHBIX ¥ TIPOCBETUTEBCKIX MEPOTIPHUSTHI, KYJIBTYPHO - CIIOPTUBHBIX TIPOTPaMM,
3aHATUH 10 MICKYCCTBY, UTEHHMS, a TAKOKE YJacTHE B KPY)KKax IO MHTEpEecaM M OOIIECTBEHHBIX
OpraHp3alisAX BO BHEy4eOHOE BpeMs. OJTO MO3BOJLSICT Y4YallMMCS OBJIAJIETh OCHOBHBIMH
3HAHWSIMH TI0 PA3IMYHBIM IPeIMETaM U TOJIyYHTh CTETHYECKOE BOCIIUTAHHE, YTO CIIOCOOCTBYET
UX BCECTOPOHHEMY Pa3BHUTHIO.

JlaHHas mapagurMa CTPOUTCS Ha TAPMOHMYHOM Pa3BHTHM Tella M JlyXa IIKOJBHUKA, Jemast
aKIEHT Ha €ro JIMYHOM OIBITe, YyBCTBAX M CaMOBBIpaXeHHMH. C TIOMONIBIO THIMYHBIX
XyZ0KECTBEHHBIX 00PA30B, JKUBBIX U CIIOKHBIX CIOYKETOB, TOYHOI'O U SIPKOTO XY/I0XKECTBEHHOIO
A3bIKA, @ TAKKE PA3HOOOPA3HBIX U YHUKAIBHBIX Xy/I0’KECTBEHHBIX IPUEMOB, TIPOLIECC BOCIIUTAHMUS
OCYIIECTBIIETCS Yepe3 BOCHIPHSTHE, CO3EPIIAHNE 1 JIMUHBIH OIIBIT, UTO CIIOCOOCTBYET PA3BUTHIO Y
LIKOJIBHAKA CIOCOOHOCTH K 3CTETMYECKOMY BOCHPHUATHIO, NMEPESKUBAHMIO M oueHke. Cremys
9TOMy MyTH, (opMar 0Opa3oBaTENBFHONW SKOCHCTEMBI, 00Najas TyMaHUCTUUECKUM ITyXOM H
COLMAIBHBIMU  MJICSIMHM, COOTBETCTBYIOLIMMH OCOOCHHOCTSIM COBPEMCHHOM 3IIOXH, 4epe3
ACTETUUECKOE HACIKACHHE U SMOLMOHAIIEHOE BO3/ICHCTBHE HE3aAMETHO MepeaéT NX ydallMmcs,
(opMupysT B HHX BBICOKHE MOpaJbHBIC KadecTBAa. B mporiecce oOydeHMs ydarmpecst ydarcs
YyBCTBOBATb KPAacCOTY, BBIPAKATh €& M CO3/1aBaTh HOBBIC (hOpMbI KpacoTsl. OOpa3oBaHKe JOIDKHO
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OBITh HANPABJICHO HA MOUCK TOUTMHHOTO CMBbICIIA KU3HHU, TIOMOTaTh yHaIMMCs OCO3HABATh €O,
CO3/1aBaTh OCMBICIICHHYIO KH3Hb M (DOPMUPOBATh IEHHOCTb YETOBEYECKOTO CYILICCTBOBAHMS,
pea3ysl TeM CaMbIM KU3HEHHYIO [IEHHOCTb JITYHOCTH.

TlonsiTne 0OpazoBaTeNbHON AKOCHCTEMBI B KUTAHCKHX IIKOJAX MPHAAET XYIOKECTBEHHOMY
00pa30BaHMIO HOBYIO MHUCCHIO. VICKyCCTBO PEIOCTABIISET JIOSIM OIBIT U OLIYIEHHE KPacoThl, a
TAaKKe OTKPBIBACT ITyTh IIO3HAHMS MHpa, CHOCOOCTBYsS OOOrAIlIGHHIO JYXOBHOIO MHMpA,
(hOPMUPOBAHHIO JITIHOCTH X BCECTOPOHHEMY Pa3BUTHIO (PU3UUIECKOTO M IICHXUYECKOTO 3/I0POBBSL.
PaszButne oOpasoBarenbHOM oskocucteMbl B mkomax KHP  sBimsercs  addextuBHbIM
HHCTPYMEHTOM PETyJIMPOBAHIS MHHOBALMK B y4eOHOM IIpoLiecce NPEeIMETOB XYI0XKECTBEHHOIO
[KJIA B KUTAHCKUX IIKOJIAX M TPEACTABISIET cOOOH (yHIaMEHTAIBHYIO TAPAHTHIO MOBBIICHHS
€ro YpOBHSL.
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KUPIIUYHBIN CTUIb YJIMLBI IOPYIIbI B YOE

AHHOTAIHSA

CraTbsi TOCBSIIEHA MCCIEIOBAHUIO KUPIMYHOTO CTWIA KaK HEOThEMJIEMOM YacTh
HCTOPUYECKOH 3acTpoiiku ymwis! Lfopyrs: B Ve o1HOI 113 CTapeHIIiX TopoICKIX MarucTpaei,
COXpaHMBIIEH Ooraroe Haciemue KyneuecKod apxuTekTypbl koHma XIX - mauama XX Beka.
AKTyanbHOCTH  pabOTBl  OOYCJIOBJIEHa  HEOOXOAMMOCTBIO  CHUCTEMATH3alMM  3HAHWH O
PETHOHATBHBIX OCOOGHHOCTSIX KPAacHO - KupnuaHoro crwmsi Ha HOkHOM VYpame, a Taroke
MOTPEOHOCTBI0 B CO3JIaHMM  LIEJIOCTHOM KapTHHBI apXUTEKTYPHOrO pa3BuTus YGbl B
JIOPEBOJTIOLIOHHBIA ~ TIepHo Ul pa3paboTKu  A(PPEKTUBHBIX  CTpaTerMii  COXpaHEHHUs
HCTOPHUYECKOr0 Haciemwsl. B cratbe paccMaTpuBaroTCsi apXUTEKTYpPHO - CTHJIMCTUUYECKUE
0COOEHHOCTH KIJIIOYEBbIX 00bekTOB yimibl Llropymnbsl, Ha ocHOBe aHammsa MX JEKOpPAaTHBHOM
KUPIHAYHOH KJIAJIKH, KOMIIO3ULMOHHBIX PEIICHNMH W CTHJIMCTHYECKUX TPUEMOB BBIBIAIOTCS
XapakTepHBIE YepPThl OKIEKTUKA M «KUPIWYHOTO  CTIID, TIOTYUMBIIETO  IIMPOKOE
pactipoctparenre Ha FOxuoMm Ypane B konne XIX - Hauane XX Beka. Ocoboe BHUMaHHE
YIEeISIeTCsl ICTOPHH CTPOHTENBCTBA W BIAJICNIBIIEB 3/IAHHH, NX POJM B TOPOACKOM JaHAmadTe 1
COBPEMEHHOMY COCTOSIHHIO.

Ieab: ompeneneHue XapakTEpHbIX MPUEMOB JIEKOPATHMBHOW KUPIWYHOM KIQJAKd U
KOMITO3UIIMOHHBIX PEIICHNH, NPUMEHSEMBIX NP CTPOUTENBCTBE KyIEUECKHMX OCOOHSKOB B
KUPIMYHOM CTWiae» Ha ymuie L{Iopymel, a Takke BBIABICHHE CTWIMCTHYECKOH 3BOJIOLHN
3aCTPOMKH B YKa3aHHbIH IIEPHO/L.

Metoa: B cTathe HCHONB30BAMNCH HCTOPHKO - ApXWBHBIA METOZ JUIS yCTaHOBJICHUS
XPOHOJIOTHH CTPOUTENIBCTBA M CMEHBI BIIAJICIIbLIEB, CPABHUTEIIBHO - TUIIOJIOTMYECKHI aHAIU3 [UIs
BBISIBJICHUS OOIMX M OTIMYUTENBHBIX YEPT 3/1aHMMH, a TakKe MCKYCCTBOBEIUYECKUH METOJ Ul
JIETAJIGHOTO OIMCAHUS JICKOPaTHBHBIX 2JIEMEHTOB M KOMITO3HMIMOHHBIX TpuémoB. Hatypmble
obcrnenoBanust (hacazioB IMO3BOMMIM 3a(UKCHPOBATH CYILIECTBYIOIEE COCTOSHHUE OOBEKTOB M
COTIOCTABUTb X C HICTOPUUECKIMH OTUCAHUSAMHL.

PesyanbTaThl:  monydeHsl  HauOosnee  MH(GOPMATHUBHBIE —MapameTpbl, —IOKA3bIBAIOLINEG
pa3sHOOOpasue JIEKOPATHBHBIX pELIEHHH B paMKaX €IMHOIO «KHMPIHMYHOIO CTWISD): OT
CliepKaHHBIX (pacaJjoB ¢ MHHUMAIBHBIM JEKOPOM JI0 HACHIIEHHBIX KOMIIO3UIIMH C IIaTPOBBIMU
OareHKaMH, (DUTYPHBIMHM HAIMYHUKAMH, CAaHAPHKAMH, NCHTUKYJIAMU U COJSPHBIMH 3HAKAMU.
VYCTaHOBIIEHO, YTO KaXI0€ 3[aHHE JIEMOHCTPHPYET MHIMBHIyAJbHBIC YepThbl, 0OYCIIOBJICHHBIC
TIOJTAITHOCTBIO CTPOWUTENHCTBA, (PYHKIFOHATBHBIM HAa3HAYCHHEM TOMEIICHNH W JIMYHBIMH
MPEATOYTCHUSIMU ~ BJIAJIETIbIICB. BBIABICHBI paznmudusi B JEKOPATUBHBIX CXEMaX MEKIY
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NEPBOHAYAIBHBIMA  O0ObEMAaMH M TO3AHUMH  IIPUCTPOSIMM, YTO TIOAYEPKHBACT CMEHY
APXUTEKTYPHBIX MPEATIOUTEHHH B TEIEHHE KOPOTKOTO MEPHO/Ia BBPEMEHH.

BbIBo/I: TOTy4eHHBIE PE3yJIbTAThl 11€1€CO00Pa3HO MPUMEHSTh NPU pa3paboTKe Mporpamm
pecraBpaii OOBEKTOB KyJIBTYPHOTO HACJIeHs, CO3/AaHWM TYPHUCTHYECKHX MAapHIpyTOB IO
UCTOpHYECKOMY LEHTPY Y(dbl, a Takwke B y4eOHBIX Kypcax IO HCTOPHH apXUTEKTYpbl H
KpaeBeZIeHHI0. Matepyasibl MCCIIeIOBaHHS MOTYT ObITh MCIIOIB30BaHbI JUTS MO/IrOTOBKH HAy4HBIX
My OJIMKAIHiA, SKCKYyPCHOHHBIX TIPOrPaMM H TTOITYJIIPH3AIMH HCTOPHIECKOTO HACIIEHs TOPOJia.

KiiroueBble cji0Ba: KMPIUYHBIA CTWIb, apxuTekTypa Y¢bl, ynuua L{fopymbl, SKiIeKTHKa,
KyTieuecKasi 3acTpoiika, ocoOHsk [LnaToHoBa, ycans0a Ky3skuHbIX, KUpIUYHbIA 1ekop, KOxKHbIH
Ypau, ucropuyeckoe Hacieaue.

KpacHplii KMpri4 W TMPOCTO KHPIMY CTAl OJHMM M3 CaMbIX Y3HaBAaGMBbIX CHMBOJIOB
JIOPEBOJIIOLIMOHHOM apxuTekTypbl Y dbl. Ero mmpokoe pacnpocrpanenue B Konue XIX - Hauane
XX Beka ObLI10 00YCIIOBICHO HE TOJIBKO SKOHOMHYHOCTBIO H JIOCTYITHOCTBIO MaTepHaia, HO U €ro
YIMBUTENIBHON CMOCOOHOCTBIO OPTraHUYHO BIIMCHIBATHCS B CypOBBI kimmMar FOxHoro Ypana.
Cero/Hs1 KpacHO - KUPIHYHBINA CTWIIb, WJIM KUPIUYHBIN CTUIIb, SBIISIETCS HEOTHEMIIEMOM YacThIO
HCTOPUYECKOT0 00JIHKa ropo/ia, popMHpYs HETOBTOPHMBIH KOJIOPHT €r0 LEHTPATBHBIX YJIUIL.

Ocoboe Mecto cpeau HUX 3aHuUMaeT ynuia Llfopymbl, 510 oiHa W3 crapeimmx B Ye,
COXpaHMBLIIAs OOraToe HacjeIue KyIeyecKol 3aCTpoKy. 31ech, KaK M Ha JIPYIHX LEHTPAIbHBIX
YIHIIAX, CKOHIIEHTPHPOBAHBI TTAMSATHUKH apXUTEKTYPbI, BHITOTHEHHBIE B 3TOM cThiie. Cpean HuX
ocobmsik Kymia Pomwiona I[Tnaronosa (yi. Lropymber 38) ¢ ero y3naBaeMbIMy OallleHKaMH -
martpam, foMa Kysskuabix (yi. LHropyrsr 50 u 52), ykparteHHble (GUrypHBIMU HATHYHHKAMH, 1
MOHYMEHTaIbHOE 31aHue ObBIIel mpormvHazmy OpumHHMKOBOM (yin. Llropymer 9), dacan
KOTOPOTO PAacYJICHEH MEKIYITOKHBIMA TOsicaMl UM OCOOHSIK SkymieBbix (yia. Llropymsr 89)
Hecmotpst Ha 00111yI0 CTUIIMCTUYECKYIO MIPUHA/ICKHOCTD, KOKIOE U3 STUX 3I[aHUH YHUKAIIBHO,
JIEMOHCTPHUPYSI Pa3HOOOpasue IPHEMOB SKIEKTUKA OT CTPOrOM CHMMETPHH JI0 H3SIIHBIX
JICKOPATUBHBIX JICTAJICH.

Ocobusix [TnaronoBa siBisiercst 0OpasoM y(puMCKoW Kyredeckoit 3acTpoiiku pydexa XIX -
XX BekoB. OH BBIIOJHEH B XapakTepHoM Juisi FOkHOTO Ypama KpacHO - KHPITMYHOM CTHIIE.
OnHaKo, B OTIIMYKME OT MHOTHX COBPEMEHHBIX €My JIOXOJHBIX JJOMOB 3/IaHUE IEMOHCTPHPYET He
MPOCTO  YTWINTAPHOE MHCIOJIB30BAHUE JIMIEBOIO KHPINYA, A IPOAYMAHHYIO JEKOPaTHBHYIO
CHCTEMY, B KOTOPOH TIPOCIEKHBAIOTCS YePThl OJKIEKTHKH C 3aMETHBIM  BIMSTHAEM
POMAHTHYECKOTO MOJIEpPHA U OTTOJIOCKAMH IPEBHEPYCCKOTO 30/TUECTBA.

KoMIO3MIIMOHHO 10M COCTOMT U3 TPEX pasHOBPEMEHHBIX 00bEMOB. Hanboree BbIpasuTenbHoi
SIBILSIETCS YTII0Bast 9acTh (Tiepekpéctok Liopynsr 1 KommyHuceTideckoit), Kotopast JOMHHHAPYET B
CIIydTe YJMIBI OJjaromapsi JBYM IIATPOBBIM OallleHKaM, YBEHYaHHBIM (urorepamMu. 1O
HEXapaKTepHbI U1 CTPOrol SKICKTUKM NPUEM OH TIPMBHOCUT B (hacaj JKMBOIMCHOCTb W
ACHMMETPHIO, OTChUIAs K TPAJUIMSAM JPEBHEPYCCKOTO TEPEMHOTO 30/19€CTBA, KOTOPHIE B TY
IMOXY YacTO OOBITPHIBATUCH APXHTEKTOpaMH - MojepHHcTamu. Dirorepbl ¢ BHIOMTON IaToii
«1906» MoxHO yBUIETh Ha (pacaze 31aHusI.

OcHoBHO# (acan, Beixomsnmii Ha ymiy L{ropymst (ObmBinyio Tenerpadmyro), crenan 6omnee
ClIepyKaHHO, HO TOXKe He JIMIIEH Jexopatmu. [lepBoe, 4To Opocaercs B Iv1a3a 5T0 pasHast BHICOTA
OKOHHBIX IPOEMOB B OCHOBHOW YacTH U B MO3AHNX NPUCTPOsiX. Ecim B nepBoHavanb-HOM 00bEME
OKHA MMEIOT KJIACCHYECKYIO MPOTIOPIIO W 0OpaMIICHBI TPOCTHIMI KAPITMIHBIMI HATHIHUKAMH,
TO B TIPUCTPOC UX TOJIOKOHHAS JIMHUS TOHSATA BBIILIC, YTO HAPYLIACT BU3YAIbHBI PUTM, HO
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npumaér  dacaxy IMHaMUKY. OTOT TpuéM  ObUT  HPOAMKTOBAH  (DYHKIMOHAJIBHBIMU
CO00paKEeHHAMH (pa3MEICHHE Mara3uHa WM IPOU3BOJICTBECHHBIX TIOMEIICHHIT), OZIHAKO CEroIHs
OH BOCIIPHMHMMAETCSI KaK OJIHA U3 JTFO0OITBITHBIX OCOOEHHOCTE HCTOPUH 3/1aHHs.

Oco00ro BHUMaHHS 3aCTy)XKMBAeT KHPIUYHBIA JEKOp. BMecTo ImTykaTypky ¥ JICTTHWHBI,
30[4M€ HCIIONB30BATM (DaKTypy caMOro Kupruda. 31aech W (urypHas kiajaka (Hampumep,
KJIMHOBH/IHBIE TIEPEMbIYKH Hajl OKHAMH), ¥ HAITyCKH PSZIOB, 00pa3yroIyie HEINMPOKUE KapHHU3HBIC
nosica. B yrioBo# yacty MOXKHO 3aMETUTH JIOMATKH - 9TO BEPTHKAIBHBIC BBICTYIIBI, KOTIPHIC
YIEHAT CTEHy M CCO3/aTh WUTIO3MI0 MWIACTp Oe3 Karmreneil u 0a3, 4TO XapakTepHO UL
KUPITMYHOTO BAPUAHTA SKIEKTHKH. MEKITydTaKHBIN T0SIC, PA3NEISIONMA MEPBBI W BTOPON
YPOBHH, aKIEHTHUPOBAH PSIOM JICHTHKYJI MEJKHX BBICTYIIOB, MAYIHMX MO TOPH30HTAIU. JTOT
9JIEMEHT 3aMMCTBOBAH M3 AHTMYHOrO Opepa M B KPacHOM KHpIIMYE NpHOOpeTaeT ocolyro
rpad4HOCTB.

VHTepecHo, YTO JIeKOpAaTUBHBIE CXEMbl PA3HBIX YacTel 3/1aHWs HE MOBTOPSIOT JPYr Apyra.
Ecmu yrioBoit 00BbEM TATOTEET K HApSIHONW aCHMMETPHH M YKUBOIMCHOCTH (OaIlleHKH, MIaTpHI,
(utrorepa), To OOKOBBIE IPUCTPOK OOJIeE PAIMOHATBHBI, UX YOPAHCTBO CBOAMTCS K MHUHHUMYMY,
JIMIIb NPOCThIE CAHAPHKHM HAjl OKHAMM M CICPIKAHHBI KapHHU3. DTO pasiMuMe MOIUEpKUBACT
TIOJTAITHOCTb CTPOUTENBCTBA M CMEHY apXUTEKTYPHBIX TIPEOYTEHH 3a KOPOTKHH IPOMEXKYTOK
Bpemenu (1904 - 1909 rr.). Bmecte ¢ Tem ofmiee 1BeToBoe U (HaKTypHOE SIMHCTBO (KpacHbIN
KUPITHY, OeJbIi M3BECTHSKOBBIH IIOKOJIb) OOBEIMHSIET BCE TPH YaCTH B LIETIOCTHBIN aHCaMOJTb.

VYeanpba kymoB Kyzskunsix Ha yruie Lropymnsl, qoma NeS0O u 52, npesicrasisier coboi ouH
W3 MHTEPHBIX 3/1aHUH KHpIM4HOro ctuiist B Yde. JIpa IBYX3Ta)KHBIX OCOOHSKA IOCTPOCHHBI B
konne XIX - magame XX Beka, KOTOpbIE SIBISIIOTCS OOBEKTOM KYJIBTYPHOTO HACIEIHs
peruoHanbHOro 3Ha4yeHust. Victopust 3toro ancamoist yxomut kopasmu B 1870 - e rosl, Korma
yuactkamu Branen Bacummit JluxanoB (NeS0) u Erop IMankpymma (Ne52), a B 1890 - x romax
00e ycapObl 00BEIMHUINCE 110]] HavanoM Ajekcanzpa Skymosa, ogHaxo B 1905 roxy ydacTok
BBIKYTIIJI pa30orateBImid KpecTbsiHiH Tumodeit [ImutpueBid Ky3skuH, K TOMy MOMEHTY JIOM
Ne52 yxe cymecrBoBai, a oM NeS0 Tumodeil nocTponst crelyanbHO JUls CBOETO JIFOOMMOTO
CBIHa, HO OTell yMep He3anomro a0 1917 roxa, a ero cbie B 1919 romay sBakymnpoBancs ¢ apMueit
Komuaka n HaBcerma mnokuHyn Y¢y. B coBerckoe Bpems B OCOOHSIKAX —pa3sMECTHIIM
KOMMYHAJIbHbIE KBAPTUPBI, IJIe OHU JIOJTUE TOJIbl HAXOIMINCH B aBAPHIHOM COCTOSIHUH, MOKA B
2022 ronmy He ObUIM MepeaHbl B JOJITOCPOYHYIO apeHy Uit pectaBpaiyi. C apXUTEKTYpHOM
TOUKM 3peHuss 00a 3/1aHus BbIICP)KAHbl B €IMHOM KUPIIMYHOM CTHIIE, IJIE JCKOPATUBHBIC
SIIEMEHTBI, TAKWE KaK HAIMYHUKH, KAPHU3bI M IHILICTPBI, BBINOJIHEHBI HE M3 JICTHUHBI, a U3
¢urypHoii knprimuHoi Kianaku. [Ipu 3tom 1om Ne50, TOCTpOSHHBII ISl ChIHA, OTIIMYAeTCs Ooree
©oraThIM 1 MIHTEPECHBIM JICKOPOM, ero I - 00pa3Hblii (haca MMeeT HaChILIEHHOE TOPU30HTaIbHOE
uieHeHue Onarogaps NPOMIWIMPOBAHHON TAre MEXIy LOKOJEM M IEPBBIM  3TAKOM,
MEXKITOKHOMY TIOSICY M BEHYAIOLIEMy KapHu3y ¢ (DpH30M, YKpAIICHHBIM KpPOHIUTCHHAMH M
(uneHKaMM, a BEPTUKAJIbHOE WICHEHHE MOMUEPKUBAIOT OOKOBBIC PU3AIUTBI U PYCTOBAaHHBIC
MWIICTPBI, NMPUYEM OKHA IEPBOrO STaKa OOpaMiIeHbl KIMHYATBIM PYCTOM C BBIICICHHBIM
3aMKOBBIM KaMHEM. [J1aBHOE YKpaIeHHEe 3TO OKHa BTOPOrO 3Ta)ka ¢ NPAMBIMH CaHIPUKAMH,
ONHUPAIOLIMMUCS Ha KOHCOJH, JEKOPHPOBAHHBIC COJSIPHBIMH 3HaKamMu, U T - 0Opa3HbIMH
MOJIOKOHHBIMU  TUIMTaMH, 3aBEpILIAeT KOMIIO3HIMIO ATTUK C MapareTHbIMH CTOJOMKAMH |
TpeyroidbHeIMH (PpOHTOHAMH, OOIIAs IUIOMIAb 34aHMS COCTaBsieT 293 KBaIpaTHBIX METpa.
Bropoit mom, No52, koTopelil IpHHaIeKaN 0TIy, BBIVIAUT Oojiee crepkaHHO, Oe3 oOummst
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JIEKOpa, €r0 OCHOBHOE YKpallleHue (DUTYpHbIC HATMYHUKA OKOH BTOPOTO ITaXa, TIEPEXOJISIIIe
TO/T KPOBJIEH BO (PpH30BOE TMOJIe, M BMECTE OHHM CO3MAIOT FAPMOHMYHBIN aHCaMOIb, KOTOPBIA
JIOTIONHSLT JIBOP C KOTJIA - TO CTOSIBIIMHI MEKITY IOMAMH METAJLTHISCKIMI BOPOTAMH € )KYPHBIM
iereHueM, yrpadeHHbIME B 1930 - X rogax, a Takke acqaibTHPOBaHHBIM JIBOPOM U CAJIOM C
CHUPEHBIO U SI0JIOHSAMH, TJIe ObLTa Oece/Ka TSl YaeTITHA.

IMoxBoas uTOr HaeMy 3HAKOMCTBY C KpacHO - KHMPIMYHBIM HacneaueM yauipl L{topyrmsl,
CTOUT TIpU3HATh, YTO ONHCAHHBIE BbIIle OCOOHSAK [ImatoHoBa u ycampba Ky3skuHbIX
TPEJICTABIIOT COOOH JHIIb MAITYIO, XOTS M CAMYIO SIPKYIO, 4aCTh TOrO OOTaToro apXUTeKTypHOTO
IUTACTA, KOTOPBIN (POPMUPYET UCTOPHYUECKHI OOJMK 9TOH CTApUHHOW y(rMCcKoi Maructpam. Ha
camoM Jieie Ha yimrie LIfopyTibl 1 mprITerarolux mepeyiikax COXpaHUIoCh eIé He MEHee JIeCSTKa
37aHNH, BBITOJHEHHBIX B TOM K& CTWIMCTHKE SKICKTHKHA C WCIIOIB30BAHHEM (UIYPHOH
KUPITMYHOH KJIAJKK 3TO M JIOXOJHBIC JIOMA, W OBIBIINE JABKW, U JKWJIbIC OCOOHSKH KYTIIIOB
CpelHel pPyKH, KaKIOplii M3 KOTOpbIX OOJagaeT YHHKAIBHBIM J€KOPOM, COOCTBEHHBIMU
APXUTEKTYPHBIMU JETASIMU U HETIOBTOPUMON HCTOPHEH, CBSI3AHHOM ¢ MMEHAMH BJIAJIEIIbLEB,
CTPOUTEJICH U LIEIIBIMK TOPOACKUMHU JUHACTHSIMA. ECI Obl MBI B3SUTHCH 32 KOK/IBIA TAKOH OOBEKT
OTZENBHO, TpOCTeIIn Obl M3MEHEHHs! ero (hacajoB, YTpaueHHBIE SIEMEHTBI, OCOOCHHOCTH
BHYTPEHHEH TUTAHUPOBKH 1 Cy/Ib0BI JIO/ICH, HACEIABIIIIX 3TU CTCHBL, TO 00BEM pabOTHI OKa3ancs
OBl TIOVICTHHE OTPOMHBIM U TIOTPeOOBa ObI HE OTHOTO TO/Ia KPOTIOTIIMBBIX aPXUBHBIX H3bICKAHUI
1 HaTypHBIX oOcrenoBanuii. Tem He MeHee, TaKe 3TOT KpaTKiil 0030p TOKa3bIBACT, HACKOIBKO
3HAYUMBIM JUIsl Y (Dbl SBIISICTCS KAPIMYHBIA CTHIb, KaK OH OPraHAYHO BIHCAICS B TOPOICKOM
JaHImadT U CTAT HEOTHEMIIEMOH YaCThIO KYJIBTYpHO! HaeHTHIHOCTH IOkHOrO Ypana.
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APXUTEKTYPHASI IIKOJIA KAK CPEJA ®OPMUPOBAHUSA
NCUXOJIOI'MYECKOI'O ITPOCTPAHCTBA TOJIPOCTKOB

Aunomayusa. B cratbe paccMaTpuBacTCs apXMTEKTypHas IIKoja Kak ocobast (opma
JONOJHUTEIIBHOTO  00pas3oBaHus,  OOJamaromias — HOTEHIMAIOM Uil (OpPMHUpPOBaHMS
TICHXOJIOTMYECKOT0 TIPOCTPAHCTBA MOPOcTKOB. C OMOpoi Ha MCCieNoBaHus 00pa30BaATEIbHOIM
Cpelibl, TICHXOJIOTMH TIOAPOCTKOBOIO BO3PACTA, JIMYHOCTHBIX TPAHUIl M IPOCTPAHCTBEHHOIO
CaMOOIIPEe/IeITICHNsT 0OOCHOBBIBACTCS], UTO apXUTEKTYpHAs IIKOJA MOXKET BBICTYIIATh CPENOH, B
KOTOPOH TOIPOCTOK NPHUOOPETaeT OIBIT BHICKA3bIBAHMA, 3AILUTBI 3aMbICa, OOCYKICHUS
COOCTBEHHBIX PEIIEHHI!, COOTHECEHHSI MX C MO3UIMSMH JPYTHX YYaCTHUKOB. APXHMTEKTYpPHOE
MPOCKTUPOBAHHE PACCMATPUBACTCS KaK TICHXOJIOTMYECKH 3HAYNMAst ICSTEIbHOCTD, MOCKOJIBKY B
IPOLIECCE  CO3JAaHMsl MOJIGJIM  TIPOCTPAHCTBA IIOAPOCTOK OCMBICIISCT  BOIPOCHI  T'PaHMIL,
MIPUBATHOCTH, OTKPHITOCTH, ABTOHOMHUH, B3aUMOJICHCTBHUSI ¥ OTHOILCHHUS YeJOBeKa K (pr3NUecKoi
cperie. B 3akiroueHMH CTaThM ONPEIEISIOTCS TCHXOJIOTO - MEAArOTHYECKHe YCIIOBHS, IPH
KOTOPBIX apXUTEKTYpHAs ILIKOJA MOXET CIOCOOCTBOBAaTh PA3BUTHIO CAMOCTOSITENIBHOCTH M
CIIOCOOHOCTH TOJIPOCTKA BHICTPAUBATh COOCTBEHHOE IICHXOJIOTMYECKOE IIPOCTPAHCTBO.

Knroueswle cnosa: cuxoaorndeckoe MpOCTPAHCTBO, MOJPOCTKOBBINA BO3PACT, apXUTEKTypHAs
IIKOJA, JIOTOJIHUTENbHOE O0pa3oBaHME, IPOSKTHAs AESTENBHOCTD, JMYHOCTHBIE TIPAHMIIBL,
MPOCTPAHCTBEHHOE CAMOOIPE/ICNICHUE, TBOPYECKast CyOBbEKTHOCTh, aXUTEKTYPHAS T1e/IarOruKa.

Segal Y.B.', Fatykhova R.M.?
“Bashkir State Pedagogical University M. Akmully, Ufa, Russia

ARCHITECTURAL SCHOOL AS AN ENVIRONMENT FOR THE FORMATION
OF ADOLESCENTS’ PSYCHOLOGICAL SPACE

Abstract. The article examines the architectural school as a distinctive form of supplementary
education with the potential to contribute to the formation of adolescents’ psychological space.
Drawing on research into educational environments, adolescent psychology, personal boundaries,
and spatial self - determination, the article argues that an architectural school can provide an
environment in which adolescents gain experience in articulating and defending their ideas,
discussing their own decisions, and relating them to the perspectives of other participants.
Architectural design is regarded as a psychologically significant activity, since, in creating a spatial
model, adolescents reflect on boundaries, privacy, openness, autonomy, interaction, and the
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relationship between individuals and the physical environment. The conclusion identifies the
psychological and pedagogical conditions under which an architectural school can foster
adolescents’ independence and their ability to construct their own psychological space.

Keywords: psychological space, adolescence, architectural school, supplementary education,
project - based activity, personal boundaries, spatial self - determination, creative agency,
architectural pedagogy.

Beeoenue

[Mpobnemy  GOpMHUpOBAaHMST — TICUXOJOTMYECKOrO  MPOCTPAHCTBA  IMPHMHATO  OOCYKIaTh
MPUMEHHTENBHO K IIKOJIE KaK 00s3aTeIbHOMY MHCTUTYTY colpaym3anii. OIHaKO 3HaYUTeNIbHAS
YacTh MOJIPOCTKOBOTO OITBITA CKIIABIBACTCS HE TOJBKO B CHCTEME O0IIero 0Opa3oBaHMs, HO U B
MPOCTPAHCTBE KPYXKKOB, CTYIWH, IIKOJI MCKYCCTB, IMPOEKTHBIX JIA0OPATOPHi, TBOPYECKHX
oObeuHeHni. B Takux 00pa3zoBaTeIbHBIX CpeJax MOAPOCTOK OCBAaHBAET CHOCOObI
B3aUMOJCiCTBHSI ¢  JAPYIMMHM  JIIOABMH, oOmpejeisieT  TPAaHUIBI  COOCTBEHHOI
€aMOCTOSITEJILHOCTH, IPHOOPeTaeT ONBIT BHIOOPA U BHIPAMKEHHS] ABTOPCKOI MO3UIIH.

Oti GOpMBI JIOMOIHUTEIBHOTO 00pa30BaHKs OTIMYAIOTCA OT OOBIYHOTO YpOKa MEHBLICH
PErNIAMEHTHPOBAHHOCTBIO, OOJIBIIICH POJIBIO  BBIOOpA, JIMYHOTO HHTEpPECa M aBTOPCKOIO
pesyabrata. B Takux yCIOBHSX TOIPOCTOK MOXET HE TOJIBKO OCBamMBaTh OINPEIEIICHHYIO
JIeSITEITEHOCTD, HO M BRICTPaNBaTh OTHOIICHHE K ce0e KaK K CyOBeKTy JISHCTBHS.

ApXHUTEKTypHas! IIIKOJIA 3aHUMAeT CPe/Id TAKKX 00pa30BaTellbHBIX (HOPM 0CO00E TIOJIOKEHHE,
TIOCKOJIBKY COJIMHSIET XY/0XKECTBEHHOE, TEXHHYECKOE, IPOCTPAHCTBEHHOE U  COLMAIbHOE
MBIIDICHHE. 371eCh TIOPOCTOK TOTy4YaeT BO3MOXKHOCTh PabOTaTh C 00pa3oM BOSMOXKHOM CPEIbI
JUIT KM3HM derioBeka. [loaTomy apXuTekTypHas AESTENbHOCTH MO3BOJIET PACCMATPUBATh
00pazoBaTesbHbIA Mpolece Kak (OpMy CHMBOJIMYECKOW pabOThI IMOIPOCTKA C JIMYHBIM U
COLMAIIBHBIM ITPOCTPAHCTBOM.

Ienb crathby — TEOPETHYECKH NPOAHATM3MPOBATH BO3MOXKHOCTH apXHTEKTYPHOU IIKOJIBI KaK
cpertbl GopMUPOBAHMS TICHXOJIOTMYECKOTrO IPOCTPAHCTBA OAPOCTKOB.

Teopemuueckue OCHOBAMUS U3VHEHUA NCUXOIOSUYECKO20 NPOCIMPAHCIBA  HOOPOCHIKA 6
00pasoeamenvHoll cpede

HccaenoBanne ncuxo10ruyecKoro MpoCTPAHCTBA MOAPOCTKA MpPe/rosaraeT odpamenue
K 0o/iee IIMPOKOMY IOHHMAHHIO 00PA30BATEJILHOI Cpelbl, BKIIOYAIOLIEMY XapakTep
MEKJIMYHOCTHBIX OTHOIIEHHIi, TocTynHble (GOpPMbI AKTHBHOCTH, BO3MOKHOCTH BBIOOpAa,
CIoco0bI NPeAbSBICHNs] COOCTBEHHOI MO3UIMH, YCJIOBHS JIMYHOCTHOTO CAMOOIIpe/ieIeH sl
Konuenmmmst neuxosornyeckoii 6e3omacunoctn U.A. BaeBoii mo3BoJisieT paccMaTpuBaTh
3aIIUIIEHHOCTh, CY0beKTHBHOe O0JIaromojiyyde W KayecTBO B3aMMOJIEHCTBHSI Kak
3HAYMMBbIe YCJI0BMSI Pa3BUTHSI JHYHOCTH B 00pa3oBaTe/ibHOIl cpene [4; S|. Bmecre ¢ Tem
MCHXO0JIOTHYeCcKasi 6e30MACHOCTh COCTABJISIET TOJILKO O/IHY M3 XapaKTePUCTHK TAKOii cpe/bl.
Ioaxon B.A. SIcBuna, B KOTOpoM 00pa3oBaTeIbHAsl cpela NMOHHUMAeTcsl KaK cHcTeMa
BO3MOKHOCTeli ISl Pa3BUTHS JIMYHOCTH, TO3BOJISIET AHAJIM3HPOBATH, KAKHe CIIOCOObI
JeiicTBHs1, OOIEHUsI M CAMOOTIPe/Ie/IeHUs] OHA OTKPBIBAeT MJIH, HANIPOTHB, OIPAHUYUBACT
1uist yaamierocest [8]. Cperia MoxeT criocoGCTBOBaTh Pa3BUTHIO HHHUIMATHBBI, CAMOCTOSTEIIBHOCTH
W COTPYIHIYECTBA, @ MOJKET BOCTIPOM3BOJUTE MACCHBHOCTh M CTPaX OIEHKH. ApPXHTEKTYPHYIO
LIKOJTY KaK Cpe/ly JIOMOIHUTEIBHOTO 00pa30BaHKsl MbI [IPEUIaraeM paccMaTpuBaTh UMEHHO Yepes
CHCTEMY NpEIOCTaBISIEMbIX IIOIPOCTKY BO3MOYKHOCTEH: BBIOOpA, BBIIBIKECHHS COOCTBEHHBIX
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UIeH, nepepalOTKM IepBOHAYATIBHOTO 3aMbICiia, OOpalleHHs 32 IOMOLIBIO, ydacTus B
00CY>KIIeHHH, COXPaHEHHUsI JOCTOMHCTBA P CTOJKHOBEHHH C Heyaue 1 1p.

Msl HCXOIMM M3 TOTO, YTO ICHXOJOIMYECKOE MPOCTPAHCTBO IMOJPOCTKA HENB3S OINKCATh
TOJIBKO Yepe3 YyBCTBO 3AIUIICHHOCTH OT HEOJIArONpHSATHBIX BO3ACHCTBHI. OHO CKIIa/IbIBACTCS
13 TIOHUMaHHS COOCTBEHHBIX T'DAHHIL, TEPESKHBAHHS ABTOHOMHH, CIIOCOOHOCTH OTPENENSITH
MPUEMIIEMYIO JICTAHIMIO B OTHONICHWSIX C JIPYTHMH JIFOJBMH, BBIOMpath (OpMy ydacTusi B
COBMECTHOH JIESATENIBHOCTH, COXPAHSATh aBTOPCTBO IOJIyYEHHOrO pesyiibrara. Ilcuxonmoruueckas
0e3011aCHOCTb TIPH TAKOM PACCMOTPEHHM IIPEZCTAaBIAETCS HAM HEOOXOIMMBIM  YCIIOBHEM,
MO3BOJLIIOIIMM  TIOJIPOCTKY ~ BBICTpAaMBaTh OTHOIIEHMS C COOOH, MAPYTMMM JIOABMH U
00pasoBaTeIbHOM CPEIOi.

CormacHo Teopun camozerepmunaimn D. Jlecu u P. Paifana, oOpasoBarenbHas cpeza
TOJIE’KMBACT BHYTPEHHIOIO MOTHBAIIMIO ¥ TICHXOJIOTHUECKOe — OJaroroyydde, Korja
YIOBIIETBOPSIET 0a30BbIC IOTPEOHOCTH B ABTOHOMHUH, KOMIIETEHTHOCTHU U CBSI3AHHOCTH C JIPYTUMH
mozibMU [2]. DTO O3HAuyaeT, YTO MOAPOCTKY BAXKHO IMEPEKUTh COOCTBEHHYKO ABTOHOMHIO,
KOMIIETEHTHOCTb U [IPUHSTUE B IPYIIIIE.

B TpaguimoHHOH OLEHOYHOH KyJNbType OMIMOKAa YacTo BBHICTYIAeT KaK CBHACTEILCTBO
HEJIOCTaTKa CrOCOOHOCTEH. B MPOEKTHOM M TBOPYECKOH JEATENBHOCTH ONMIMOKA MMEET HHYIO
HpUpo.Ty. APXUTEKTYPHOE MPOEKTUPOBAHKE, €CIIM OHO MEAroriyecki IpaMOTHO OpPraHH30BaHo,
TI03BOJISIET TIOKA3aTh TOPOCTKY, YTO HEYJauyHOE pEIIeHHe MOXKET OBbIThb, HalpHMep, STAroM
TIOMCKa, TIPOo00IT MaTepHaa, MPOBEPKOI TUIOTE3b! HIIH CTOJTKHOBEHHUEM HIIEH C OTPAHHYCHHSIMU.

MBI nosiaraeM, 4to MOHUMaHHe OMMOKH KaK €CTECTBEHHOIO 3Taria MPOEKTHOTO MOKCKa HMEET
JUIA TIOAPOCTKA OCOOYIO TICHXOJIOTMYECKYH LIEHHOCTh. B oreuyectBeHHOW mcuxosoruu [1.b.
DJILKOHMH CBSI3bIBAJI OAPOCTHUYECTBO C U3MEHCHUCM OGL[IeHl/ISl CO B3pPOCJILIMU U CBEPCTHUKAMH,
a JL.!. BoxxoBi4 — ¢ pa3BUTHEM BHYTPEHHEH MO3ULIMH JIMYHOCTH U TIOTPEOHOCTH B MPU3HAHKH [6]
7).

[pobnema JTMYHOCTHOrO TPOCTPAHCTBA B TOM BO3pAcTe BKIIOYACT, OMUMO COOCTBEHHO
TICHXOJIOTHYECKHX TPAHMII, OCBOCHHE PEaTbHOIO MPOCTPAHCTBA KOMHATHI, pabodero Mecta,
MapLIPyTOB, 30H 0OLIeHus ¥ yeauHeHus. Harpumep, B sxonoruyeckoil neuxonorun M. Anstvan
paccMaTpUBall IPUBATHOCTD, NEPCOHAIBHOE IIPOCTPAHCTBO U TEPPUTOPUAILHOCTD KK CIIOCOOBI
PeryIsiluy B3auMOJEHCTBUS ¢ APYTUMHU JTIoapMH [ 1]. MccnenoBanust HOSHTHYHOCTH MECTA TAkKe
TOKa3bIBAIOT, YTO (hH3MUECKast CPeia BKIIIOYACTCS B CAMOOTHOLICHNE | JIMYHBIN OIBIT YeIOBEKa
[3]-

MBsI monaraeM, 4TO apXWTEKTypHas ILIKOJIAa CHOCOOHA MPEIOCTABIATH [UIL OTHX BOIPOCOB
COOTBETCTBYIOILYIO MPOEKTHYIO (opMmy. Bymyun ¢opMoit JOMOIHUTEIRHOTO 00pa3oBaHus,
APXUTEKTYpHas I1IKOJIA OTIIMYAETCs OT OOBIMHOrO Y4eOHOTO MpeaMeTa HECKOJIBKMMU ITPH3HAKAMH.

Bo - nepBbIX, OHa CTPOUTCSI BOKPYT cTyauiiHOro (opmara. CTyqus npe/onaraeT JUIMTEIbHYO
paboTy HaJ NPOEKTOM, HHIUBHAYAIbHbIE KOHCYJbTAlUYM, KOJUIEKTHBHBIE OOCYXACHUS,
IIPOMEXYTOUHbIE POCMOTPBI, 1OPa0OTKY pElLIeHHUH, a 3aTeM (UHAIBHYIO Hpe3eHTauuio. Bo -
BTOPBIX, QpXUTEKTypHAs 1IKOJIA COSMHSIET Pa3HbIE BUJIbI JIESTENIHOCTH: PUCYHOK, KOMIIO3HLIUIO,
MaKeTHpPOBaHKE, PadoTy ¢ MaTepraiaMy, H3y4eHne MacTada, aHaIi3 CPelIpl, MPOSKTHPOBaHNE
CLICHapHEB TIOBEJICHUS YENOBEKAa B MPOCTPAHCTBE. BO - TpeThux, pe3ynabTaT IesATeNbHOCTH
MPE/IONAraeT, YTO JiwKEe IPU HaIMYMM OOMIEH TeMbl KakIbli IIOAPOCTOK IIpeiaraer
COOCTBEHHOE [IPOCTPAHCTBEHHOE PELLICHUE.
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OcoOEHHOCTb apPXUTEKTYPHOTO IIPOESKTUPOBAHKS COCTOUT B TOM, YTO OHO BCEr7a 0OpAILeHO K
Jpyromy 4enoBeky. Jlaxke camplii (hpaHTa3UHHBINA TPOEKT MPEATONaraet BOpockl O TOM, KTO OyIeT
HAXOJIUTBCS B CO31aBAEMOM IIPOCTPAHCTBE, UTO ITOT YENIOBEK CMOXKET YyBCTBOBATh, KaK Oy/er
HepeMelaThes, B3aUMO/ICHCTBOBAT C IPYTUMH JIFO/IbMH, PEry/IMPOBATh CTENEHb OTKPHITOCTH U
YeOUHEHWS, BOCHPHUHHUMATh COOCTBCHHBIC TI'DAHMII M CBOE MECTO B OKpY)KaroIlel cpene.
ITosToMy apXuTeKTypHasl IIKOJIa MOYKET pa3BUBaTh HE TOJIBKO IPOCTPAHCTBEHHOE BOOOPAKEHHE,
HO M CIIOCOOHOCTb 3a/lyMBIBATHCS O TIOTPEOHOCTSX MOJIB30BATENS, O Pa3HOOOPa3HH TEJIECHOTO
SMOLIMOHATIBHOTO ~ OMbITA, O JOCTYIIHOCTH M y#aoOctBe cperpl. [lpu  omnpeneneHHbIX
E/IarOTMYECKNX  YCIIOBUSIX Takas paboTa pasBUBACT CIOCOOHOCTb IIOZIPOCTKA YUYHTBIBATH
TPaHULBl U NOTPEOHOCTH APYTOro 4eIOBEKa, COOTHOCUTH C HUMH COOCTBEHHBIN 3aMbICEI, HE
OTKa3bIBasICh IIPU 3TOM OT aBTOPCKOM MO3ZHIIMH.

B ommume OT MHOTHX XyAO)KECTBEHHBIX 3aHATHH, ApXUTEKTypHOE IPOCKTHPOBAHUE
coeuHsAeT cBOOOAY M orpaHmueHue. Hemb3s NpowsBONBHO co3math (opMmy, He YUMTBIBAs
MaciuTad, (yHKIMIO, YCTOHYMBOCTb, MapLIpyT, KOHTEKCT, MaTtepuai. Jlis moapocTka, Kak Ml
ToJjIaraeM, 3TO MOXKET CTaTb OIBITOM KOHCTPYKTUBHOM aBTOHOMHH, YTO COOTHOCHUTCS M C
TICHXOJIOTMYECKHMH 3371a4aMH [OJIPOCTKOBOIO BO3PACTA.

Peam3anusi noTeHUMaJa APXUTEKTYPHOIl INKOJBI Kak cpeibl (hopMupoOBaHuUs
NICHUXO0JIOTHYECKOI0 NMPOCTPAHCTBA MOJAPOCTKOB 3aBHCHT OT IICHX0JI0T0 - IEarorn4ecKoi
OpraHu3aluy 3aHATHIA.

[lepBbIM ycrnoBueM sBISeTCS MPU3HAHME ABTOPCKOM MO3MIMH mofpocTka. [lemaror
ApXUTEKTYPHOH MIKOJIBI pabOTaeT He TOJIBKO C KOMIIO3UIMEH M TEXHHMKOW, HO U C 3aMbICIIOM
yuamierocst. [lake cnaOblif, HaWBHBIA WM TPOTHBOPEUMBBIN IMPOEKT COAEPIKHT IOIBITKY
BBIPA3UTh OTHOILIEHHE K NPOCTPAHCTBY, B OTHOLIEGHHH KOTOPOTO MOXKHO 3aaTh BOIIPOCHI, YTO
TIOJIPOCTOK XOTEJI C/IENAaTh, /UL KOTO OHO, IOYEMY YCTPOESHO MIMEHHO TaK U JIpyTHe.

Bropoe ycnoBue — KoppekTHas oOparHas CBsi3b. B apXMTEKTypHOM ILKOJE KpPHTHKA
Hen30exHa, 01HAKO (hopMa KPUTHKH JIOJDKHA OBbITH HaNpaBJieHa Ha padoTy, a He Ha JIMYHOCTb.

Tpetse ycnoBue — ocMbIcieHHe OMMOKH. II0CKONBKY B HOAPOCTKOBOM BO3PACTE BHEIIHS
OLICHKA YaCTO MEPEKUBACTCS OCOOCHHO OCTPO, BaXKHO, YTOOBI MEAror ObLT CIIOCOOCH MOKA3aTh,
YTO OIIMOKA SIBISICTCS. MATEPHAJIOM ISl aHAIN3a, U 3TUM HPOIEMOHCTPHPOBATE MOJIPOCTKY OIIBIT
YCTOMYHBOCTH.

YerpepToe yc/i0BHE — OPraHU3aLuUs IPYNNoBoro odcyxaeHus. Tak, HpocMoTpsl, 3alMThI
U KOJ/UIEKTHBHBIE Pa300pbl SIBISIIOTCS HEOOXOAMMON 4YacCTbI0 APXHTEKTYPHOH IIKOJIBI,
NO3BOJISAsA  TOJAPOCTKY NpPeIbSBIATH CBOI0 IO3UIMIO, apPryMEHTUPOBATHL HPHHSTHIE
pellleHusl U YYMTBIBaTh MHbIe TOYKH 3penusi. IIpoxykTBHOE 00Cy:/IeHUe Mpearno/araer
o0palleHne K MPOeKTy, a He K JINYHOCTH aBTOPAa, HCI0JIb30BaHHEe YTOUHSIIOLIUX BOIIPOCOB,
AHAJIN3 KAK HEJ0CTATKOB, TAK M CHJIbHBIX CTOPOH pellieHMs], IPH3HAHME NPABa MOJAPOCTKA
He COIIAIIATHCSA ¢ OTAeTHLHBIMHI OLIEHKAMH M 000CHOBBIBATH COOCTBEHHBII BHIOOP.

[Isroe yenmoBme — cutyarmst BeIOopa. [lompocTkoBasi aBTOHOMMSI Pa3BMBAETCS TaM, TJIE
yUaIIHicss MOXKET MPUHUMATh PElIeHHs B MOHSATHON crcTeMe TpeboBaHmil. B apxurekTypHOi
IIKOJIE 3TO MOYKHO PeaIn30Bath Oyarozapsi BIOOPY TeMbI, MOJIB30BATEN, MaTepHaia, MaciiTada,
crioco0a Mpe3eHTalH, CTENEHN PEATMCTHYHOCTH 3aMbICIIa.

[ecroe ycnoBue — coveraHre WHAMBUIYATBHON M KOJUISKTHBHON padoThl. Ha Hamn B3z,
IpYIIOBasi JIEATENBHOCTh CIIOCOOCTBYET (POPMHUPOBAHMIO MCHXOJIOIMYECKOTO IPOCTPAHCTBA
HOAPOCTKA B TOM CIIydae, €CJIU COXPAHsET 38 HUM BO3MOMKHOCTD BIIMSATH Ha OOIIUIH Pe3yIIbTar.
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Haxkonern, apxutekTypHasi IKOJIa Kak cpeza (JOpMUPOBAHHS NCHXOJIOIHYECKOr0 NPOCTPAHCTBA
TIOZIPOCTKOB MpEAMNoaraeT no3unuio neaarora. [1ockonbKy apXuTeKTypHast 3a/1a4a peaKko UMEeT
©IMHCTBEHHO BEPHBIH OTBET, NIEAror MOXKET TOMOYb MOPOCTKY COXPAHATH ABTOPCKYIO MTO3HUIIHIO
B CHTyalluM HEONPENIEICHHOCTH, OCMBICISITh COOCTBEHHBIC —TIPENIOUTEHHS, YUHUTHIBATH
CYILIECTBYOILME OrPAHUYEHHS U IPUHAMATh OOOCHOBAHHBIEC PEILICHHS.

3axmouenue

Takum 00pa3oM, Mbl paccMaTpuBaeM AapXUTEKTYPHYIO IIKOIYy Kak CHeLH(HUECKYIO
00pa3oBaTeNbHYIO Cpey, YYacTBYIOLIYI0 B (DOPMHUPOBAHMM IICHXOJIOTMYECKOTO IMPOCTPAHCTBA
TIOPOCTKOB TIOCPEICTBOM MPOEKTHOH JCATEIHEHOCTH W OCMBICIICHHSI OTHOIICHHH YeToBeKa C
¢msmdeckoit  cpenoi.  OcBawBas XyIOKECTBEHHBIE UM TIPOCKTHBIE HABBIKH, ITOAPOCTOK
OZIHOBPEMEHHO 00pAIIaeTcsl K MPEACTABICHHSAM O JITYHBIX IPAHHIIAX, IPUBATHOCTH, OTKPBITOCTH,
ABTOHOMUH, B3aUMOJICHCTBUN 1 OpPraHM3allii COOCTBEHHOTO MPOCTPAHCTBA, YTO COOTHOCHUTCS C
3aJa4aMi  TOJIPOCTKOBOTO  Bo3pacta —  (JOPMHpOBAHME  WIEHTHYHOCTH,  Pa3BUTHE
CaMOCTOSITEIIBHOCTH, OCBOGHHE HOBBIX (JOPM OTHOLICHHMIl CO B3POCIBIMH M CBEPCTHHKAMH,
MOTPEOHOCTD B MPU3HAHUH U BHIPAOOTKA CIIOCOOOB CAMOBBIPIKEHHSL.

PaccMOTpeHHBI TOTEHIMANT apXUTEKTYpPHOH IIKOJBI TpeOyeT SMIMPHYIECKOH IMPOBEPKH.
Bmecte ¢ TeM npoBeeHHBII TEOPETUYECKUH aHAIN3 TIO3BOJACT HAM HPEIONONKUTD, YTO TIPH
ONpEJICNICHHBIX ITICHXOJIOTO - MEIArOrMYeCKUX YCIOBHSX ApPXUTEKTYpHas IIKOJNA CO31aeT
NPEMIOChUIKA Uit (DOPMHPOBAHMA — NCHXOJIOTMYECKOTO  TIPOCTPAHCTBA  TOJIPOCTKOB,
TIPOSIBIISTFOIIETOCS B Pa3BUTHH aBTOHOMMH, OCO3HAHNM JIMUHBIX IPAHULL, YKPEIJICHUH aBTOPCKON
TIO3ULIN U OCBOCHHH CTIOCOOOB B3aUMOJICUCTBHUS C APYTUMH JIFOJIbMH U OKPY’KAIOIIEH cpeioit.
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THE ROLE OF THE HALK MASLAHATY IN STRENGTHENING
TURKMENISTAN’S PERMANENT NEUTRALITY AND PROMOTING
INTERNATIONAL INITIATIVES

Abstract

This article examines the pivotal constitutional and political role of the Halk Maslahaty (People's
Council) of Turkmenistan in institutionalizing the country’s policy of permanent neutrality and
championing global peace initiatives. Focusing on the outcomes and resolutions of recent Halk
Maslahaty sessions (Halk Maslahatynyii mejlisler), the study analyzes how this supreme
representative body bridges domestic legislative development with proactive foreign policy. By
aligning national consensus with international diplomacy, the Halk Maslahaty serves as a
cornerstone for advancing UN - backed resolutions on peace, security, sustainable development,
and humanitarian cooperation.

Keywords

halk maslahaty, permanent neutrality, Turkmenistan, international initiatives, foreign policy,
diplomacy, peace - building

Introduction

Turkmenistan’s status as a permanently neutral state, officially recognized by the United Nations
General Assembly resolution on December 12, 1995, stands as a defining pillar of the nation's
domestic stability and foreign engagement. Over the decades, this status has evolved beyond a
traditional diplomatic stance into an active philosophy of international cooperation, dialogue, and
preventive diplomacy. At the heart of steering, safeguarding, and deepening this unique model of
statechood lies the Halk Maslahaty (People's Council) of Turkmenistan. As the supreme
representative body of popular power, the Halk Maslahaty provides an institutional framework
where the highest legislative decisions resonate directly with the collective will of the Turkmen
people, ensuring that national unity and foreign policy remain inextricably linked.

The strategic importance of the Halk Maslahaty sessions (Halk Maslahatynyii mejlisler) cannot
be overstated. These high - level meetings serve as the ultimate democratic platform for evaluating
past socio - economic achievements, setting long - term development strategies, and charting the
course of the country’s international commitments. In recent years, the agenda of these sessions has
increasingly bridged internal state - building with global diplomacy. When the Halk Maslahaty
convenes, its resolutions directly mandate the Ministry of Foreign Affairs and state leadership to
champion critical international initiatives on the global stage. These include major UN resolutions
advocating for sustainable transport connectivity, energy security, ecological safety, and regional
peace—most notably exemplified by the declaration of international years and decades
spearheaded by Turkmenistan.
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Furthermore, the Halk Maslahaty plays a crucial role in harmonizing national legislation with
universally recognized norms of international law. By reinforcing the constitutional foundations of
permanent neutrality, the council ensures that Turkmenistan maintains its non - aligned, peaceful
posture while actively participating in international economic and cultural integration. The
decisions adopted during these sessions empower the state to act as a neutral mediator and a reliable
hub for international dialogue in Central Asia and beyond. This article explores the structural
significance of the Halk Maslahaty sessions, investigating how domestic consensus - building
directly translates into impactful global initiatives, thereby reinforcing Turkmenistan’s enduring
commitment to peace, stability, and sustainable development worldwide.
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THE ROLE OF AKHAL - TEKE HORSE BREEDING ART IN NATIONAL
HERITAGE AND SCIENTIFIC APPROACHES TO ITS MODERNIZATION

Abstract The Akhal - Teke horse, revered globally as the "Heavenly Horse," represents a
cornerstone of Turkmen national identity and a pinnacle of equine evolutionary history. This article
explores the deep historical roots of Akhal - Teke breeding traditions, evaluating their indispensable
role within the intangible cultural heritage of Turkmenistan. Furthermore, the paper investigates
contemporary scientific approaches to modernizing breeding practices, including genetic mapping,
physiological monitoring, and performance optimization. By integrating ancestral empirical
knowledge with cutting - edge veterinary science and biotechnology, modern breeding frameworks

215



ensure the preservation of the breed's unique athletic and aesthetic traits while enhancing its global
competitiveness in the twenty - first century.

Keywords akhal - teke, horse breeding, national heritage, genetic modernization, equestrian
science, cultural identity

Introduction

The Akhal - Teke breed stands as a living monument to centuries of human - animal synergy,
deeply embedded in the historical consciousness, folklore, and national pride of the Turkmen
people. Originating in the harsh oasis - and - desert environment of the Karakum, these magnificent
creatures evolved an extraordinary combination of endurance, speed, metabolic efficiency, and
striking physical beauty—distinguished by their signature metallic sheen and graceful, serpentine
conformation. For millennia, the art of breeding, training, and caring for these horses was passed
down orally from generation to generation, establishing a sophisticated empirical science of
horsemanship known locally as Seis (the art of training).

In the contemporary era, preserving this irreplaceable biological and cultural asset requires
moving beyond traditional methods alone. While the ancestral wisdom of elite horse breeders
(seiseyis) provides an invaluable foundation, the pressures of modern equestrian sports, global
livestock management, and environmental changes necessitate the integration of rigorous scientific
frameworks. Modernization in this context does not mean substituting tradition with technology,
but rather enriching traditional breeding intuition with advanced scientific disciplines such as
genomics, bioinformatics, equine nutrition, and biometric performance analysis.

Scientific modernization of Akhal - Teke breeding addresses several critical dimensions. On one
hand, maintaining a closed studbook requires meticulous pedigree verification and management of
inbreeding coefficients to protect genetic diversity and safeguard against hereditary disorders. On
the other hand, applying modern physiological and biomechanical evaluations allows breeders to
optimize training regimens, improve athletic longevity, and prepare Akhal - Teke horses for high -
level international disciplines such as endurance riding, show jumping, and dressage.

Moreover, as an emblem of national sovereignty and cultural diplomacy, the Akhal - Teke horse
bridges the past and the future. State initiatives, specialized research centers, and international
equestrian associations play a vital role in documenting bloodlines, establishing standardized health
protocols, and promoting the breed worldwide. This article examines the synthesis of traditional
breeding art and scientific innovation, outlining a comprehensive roadmap for the sustainable
preservation, study, and global advancement of the Akhal - Teke breed in the modern epoch.
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THE SIGNIFICANCE OF HALK MASLAHATY DECISIONS IN DEFINING
TURKMENISTAN’S SOCIO - ECONOMIC DEVELOPMENT STRATEGY

Abstract

This article examines the profound role and strategic importance of the decisions adopted by the
Halk Maslahaty (People's Council) of Turkmenistan in shaping the nation's contemporary socio -
economic development model. Operating as the supreme representative body of popular power, the
Halk Maslahaty bridges state governance and civic engagement, ensuring that major national
reforms align with the fundamental interests of the people. This research analyzes how recent
legislative resolutions, state programs, and structural directives issued by the council have
accelerated economic diversification, enhanced human capital, promoted digital transformation,
and reinforced sustainable development goals. By contextualizing these policy frameworks within
Turkmenistan’s broader transition toward a modernized, market - oriented economy, the study
highlights the institutional mechanisms that translate supreme council resolutions into actionable,
long - term national growth trajectories.

Keywords

halk maslahaty, socio - economic development, Turkmenistan, strategic planning, national
policy, economic diversification, governance

Introduction

The modern era of Turkmenistan’s statehood is characterized by dynamic institutional reforms
aimed at strengthening democratic governance, fostering economic resilience, and continuously
improving the standard of living for its citizens. At the core of this systemic modernization is the
Halk Maslahaty (People's Council)—a supreme representative institution that embodies the
principles of direct democracy, social consensus, and strategic national foresight. Understanding the
trajectory of Turkmenistan’s socio - economic development requires a comprehensive look at how
the decisions, resolutions, and national programs ratified by the Halk Maslahaty serve as
foundational blueprints for executive and legislative action.

Historically rooted in the traditional traditions of national consultation and collective decision -
making, the contemporary Halk Maslahaty has evolved into a sophisticated constitutional pillar. It
functions not merely as an advisory forum, but as a decisive legislative and strategic authority

217



capable of charting the course of the nation's political, economic, and cultural future. In recent
years, the resolutions adopted during high - level sessions of the Halk Maslahaty have directly
shaped major state initiatives, ranging from comprehensive regional development programs and
infrastructural megaprojects to sweeping reforms in education, healthcare, and social security.

A critical dimension of the Halk Maslahaty's strategic influence lies in its capacity to drive
economic diversification. For decades, Turkmenistan’s economic framework heavily relied on its
vast hydrocarbon resources. However, the directives issued by the Halk Maslahaty have
consistently emphasized the imperative of transitioning toward a knowledge - based, industrialized,
and diversified economy. By prioritizing sectors such as high - tech manufacturing, chemical
processing, modern agriculture, transport logistics, and private entrepreneurship, the council's
decisions have catalyzed significant structural shifts. These resolutions establish clear benchmarks
for investment allocation, encourage public - private partnerships, and create a favorable legal and
regulatory environment for domestic and international businesses.

Furthermore, the strategic decisions of the Halk Maslahaty place paramount importance on
human capital development and social equity. Economic growth in Turkmenistan is viewed not
as an end in itself, but as a vehicle for enhancing human well - being. Resolutions passed by the
council systematically mandate state support for housing construction, healthcare modernization,
educational reform aligned with international standards, and targeted assistance for vulnerable
populations. By anchoring state budgets and long - term development plans to these social
benchmarks, the Halk Maslahaty ensures that the benefits of macroeconomic progress are equitably
distributed across all regions, including rural and remote communities.

This article aims to dissect the mechanisms through which the resolutions of the Halk Maslahaty
are formulated, implemented, and evaluated. By analyzing specific strategic documents, economic
indicators, and governance frameworks, the study explores how this supreme body successfully
harmonizes traditional values of social solidarity with modern principles of innovative economic
management, ultimately defining a distinct and resilient developmental path for Turkmenistan in
the 21st century.
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THE ROLE OF THE HALK MASLAHATY IN DEVELOPING YOUTH POLICY
AND NURTURING FUTURE GENERATIONS

Abstract

This article examines the institutional significance and strategic contributions of the Halk
Maslahaty (People's Council) of Turkmenistan in shaping comprehensive youth policy and
fostering the holistic development of future generations. It analyzes the legislative frameworks,
national programs, and socio - economic initiatives spearheaded by this supreme representative
body to empower the younger demographic. By integrating traditional values with modern
educational, technological, and professional opportunities, the Halk Maslahaty plays a pivotal role
in ensuring that youth become active participants in the nation's sustainable development,
innovation economy, and democratic governance.
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halk maslahaty youth policy turkmenistan future generations civic engagement education

Introduction

The contemporary development of Turkmenistan is deeply intertwined with the empowerment
of its younger generation, recognizing youth not merely as beneficiaries of social progress, but as
primary drivers of national innovation and economic prosperity. At the heart of this strategic vision
lies the Halk Maslahaty (People's Council), the supreme representative body of Turkmenistan's
people, which functions as a vital constitutional bridge between the state and society. By addressing
the fundamental needs, aspirations, and challenges of the nation's youth, the Halk Maslahaty has
institutionalized a holistic approach to youth policy that harmonizes traditional cultural values with
the demands of a modern, digitalized global economy.

Historically, Turkmen society has placed immense cultural value on continuity, community
responsibility, and respect for elders and heritage. The Halk Maslahaty modernizes these
foundational tenets by translating them into state - level legislative initiatives and concrete
socioeconomic programs. Over recent years, the council has consistently prioritized systemic
upgrades in national education, healthcare, employment, and housing sectors. Recognizing that
sustainable national progress depends on intellectual capital, the state has heavily invested in
building advanced schools, specialized universities, and technology centers. The Halk Maslahaty
actively oversees and guides these investments, ensuring that educational curricula align with
international standards, foster critical thinking, and incorporate digital literacy, artificial intelligence
preparedness, and multilingual education.

Furthermore, youth policy in Turkmenistan extends beyond formal education to encompass
moral upbringing, physical well - being, and civic leadership. The Halk Maslahaty provides a
unique political and public platform where young leaders, students, entrepreneurs, and athletes can
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voice their perspectives and directly influence national decision - making processes. Through
dedicated national youth programs, young citizens receive preferential mortgage loans for young
families, targeted employment support in emerging industries, and grants for scientific research and
entrepreneurial startups. These initiatives are meticulously designed to mitigate brain drain,
encourage domestic innovation, and instill a profound sense of patriotism and social responsibility.

In addition to domestic achievements, the Halk Maslahaty’s youth initiatives resonate
internationally, aligning closely with global frameworks such as the United Nations Sustainable
Development Goals (SDGs), particularly those concerning quality education, decent work, and
youth participation. By fostering international academic exchanges, supporting youth cultural
diplomacy, and participating in global youth forums, Turkmenistan ensures that its rising
generation is globally competent while remaining deeply rooted in national identity.

Ultimately, the multifaceted engagement of the Halk Maslahaty in youth policy serves as a
model of forward - thinking state governance. By creating an enabling environment where health,
education, economic independence, and civic duty are prioritized, the Halk Maslahaty ensures that
future generations are fully equipped to shoulder the responsibilities of leadership, steering
Turkmenistan toward a prosperous and technologically advanced future.
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POPULAR SOVEREIGNTY AND NATIONAL DEMOCRACY:
HISTORICAL AND LEGAL FOUNDATIONS OF THE HALK MASLAHATY

Abstract

This article examines the historical evolution, constitutional status, and legal framework of the
Halk Maslahaty (People's Council) as a supreme institutional embodiment of popular sovereignty
and national democracy in Turkmenistan. By tracing its roots from traditional forms of national
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assembly and elder councils to its modern codification as a pivotal constitutional body, the study
analyzes how the Halk Maslahaty harmonizes ancient participatory traditions with contemporary
principles of representative governance. The paper explores its jurisdictional scope, legislative
functions, and role in steering strategic state policies, ensuring that public will directly shapes the
nation's political, economic, and social trajectory.

Keywords

halk maslahaty, popular sovereignty, national democracy, constitutional law, turkmenistan,
representative governance, legal foundations

Introduction

The evolution of democratic institutions in modern nation - states frequently requires a delicate
synthesis of universal constitutional principles and deeply rooted indigenous traditions of self -
governance. In the context of Turkmenistan, the concept of popular sovereignty—the foundational
principle that the legitimacy of the state is created and sustained by the will or consent of its
people—finds its most distinctive structural expression in the Halk Maslahaty, or People's Council.
While contemporary political science often equates national democracy exclusively with Western -
style parliamentary systems, the legal and historical framework of the Halk Maslahaty offers a
compelling alternative model. It demonstrates how traditional consultative forums can be
successfully elevated to the status of supreme constitutional organs within a modern legal system.

Historically, the philosophical and practical antecedents of the Halk Maslahaty trace back
centuries to the traditional assemblies of the Turkmen people, historically known as maslahat or
yashuly maslahaty (councils of elders). In nomadic and semi - sedentary societies across the
Central Asian steppes, these assemblies served as the primary mechanism for collective decision -
making, conflict resolution, and the election of tribal leaders. These historical gatherings operated
on principles of direct democracy, consensus, and profound respect for communal wisdom. When
Turkmenistan gained its independence, the architects of the new state recognized the immense
psychological, cultural, and political value of these indigenous traditions. Rather than discarding
them in favor of purely imported institutional templates, the state sought to institutionalize the spirit
of the ancient council, transforming an informal social custom into a formalized, highly structured
pillar of constitutional law.

From a legal perspective, the journey of the Halk Maslahaty has undergone significant structural
transformations through successive constitutional reforms, culminating in its current status as the
supreme representative body of popular authority in Turkmenistan. The Constitution of
Turkmenistan defines the state as a democratic, legal, and secular state, wherein popular
sovereignty is exercised through elections, referendums, and supreme representative institutions.
The Halk Maslahaty occupies a unique apex in this architecture. It operates not merely as a
legislative rubber - stamp or a ceremonial advisory board, but as an active constitutional entity that
represents the multi - faceted interests of all segments of Turkmen society—uniting deputies,
regional leaders, representatives of public associations, and respected elders.

Furthermore, examining the Halk Maslahaty through the lens of modern constitutionalism
reveals its critical function in maintaining checks and balances, safeguarding national security, and
charting long - term strategic pathways for social and economic development. Its authority to ratify
fundamental constitutional amendments, deliberate on major domestic and foreign policy doctrines,
and express the unified will of the citizenry bridges the gap between the state apparatus and the
grassroots populace. This article aims to unpack the complex interplay between historical legacy
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and contemporary legal norms, analyzing how the Halk Maslahaty reinforces national sovereignty,
deepens democratic participation, and serves as a vital anchor for political stability and sustainable
development in Central Asia.
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Abstract

This article examines the constitutional status, structural evolution, and functional significance of
the Halk Maslahaty (People's Council) of Turkmenistan within the national system of state power.
As the supreme representative body of popular power, the Halk Maslahaty occupies a unique
position in bridging the gap between civil society and state governance. The paper analyzes its core
competencies, including safeguarding national unity, guiding major strategic directions of domestic
and foreign policy, and reviewing crucial legislative initiatives. By exploring the legal reforms that
shaped its modern iteration, the study highlights how this traditional institution has been
modernized to meet contemporary democratic standards while remaining deeply rooted in the
historical and cultural traditions of the Turkmen people.
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Introduction

The evolution of statehood in independent Turkmenistan has been characterized by a continuous
quest to develop democratic institutions that harmonize universal principles of governance with the
historical traditions, cultural values, and social structures of the nation. At the heart of this unique
state architecture lies the Halk Maslahaty (People's Council), an institution whose origins stretch
deep into the history of Turkmen society, where pivotal decisions regarding the community and
nation were historically resolved through nationwide councils, assemblies, and consultations. In the
contemporary era, the Halk Maslahaty has been systematically institutionalized, evolving from a
consultative advisory assembly into a constitutional pillar that occupies a paramount role in the
country's system of state power.

To understand the contemporary role of the Halk Maslahaty, one must examine the
broader trajectory of Turkmenistan’s constitutional development. Over the decades, the
division of powers has undergone structural refinements to ensure a balanced, resilient,
and responsive government. The establishment and legislative restructuring of the Halk
Maslahaty as the supreme representative body—led by the National Leader of the
Turkmen people—reflects a sophisticated model of governance. Unlike standard bicameral
or unicameral legislative models found in many Western democracies, Turkmenistan's
constitutional framework incorporates this overarching national assembly to address
foundational issues of state sovereignty, constitutional amendments, economic strategy,
peace, security, and human rights.

Furthermore, the specific functionality of the Halk Maslahaty extends beyond standard
legislative drafting. It acts as a supreme moral, political, and strategic compass for the nation. By
convening delegates from all regions, professional sectors, and social strata, the Halk Maslahaty
ensures direct, unmediated communication between the grassroots population and the highest
echelons of state leadership. This study aims to provide a comprehensive analysis of the legal
foundations, structural mechanics, and practical implications of the Halk Maslahaty within
Turkmenistan’s modern state mechanism, evaluating its contribution to political stability, social
harmony, and sustainable national development.
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YCTOMYUBOCTH LENEM IOCTABOK ITPOYKIIUA BOEHHOI'O
M IBOYIHOI'O HABHAUYEHUS B YCJIOBUSIX CAHKLIMI

AHHOTAIMA

B cratee mccnenyeTcst yCTOMUMBOCTE Iiemel TTOCTABOK TMPOMYKIMH BOSHHOTO W JIBOMHOTO
Ha3Ha4YeHWS B YCIOBMAX CAHKIMOHHBIX M  OKCHOPTHBIX  orpaHuueHuit. Otka3 oT
HETIOATBEPKIEHHBIX  OTPACJeBbIX IPOLIEHTOB IO3BOJIIET COCPENOTOUMTHCS Ha MEXaHHW3Me
ys3BuMocTy. IlpenoikeHa Marpulla KpUTUYHOCTH HOMEHKJIATYPBL IO YETBIPEM IapameTpam:
[TyOMHA KOOIEPALMOHHON LEeNH, KOHLIEHTPALMS! OCTABIMKOB, TEXHOIOTMUECKas! 3aMEHIEMOCTh
U BpeMs BOCCTAHOBJICHMS IIOCTaBKU. BBbIIENeHbl TpU B3aUMOJOIONHSIOMINX MEXaHU3Ma
aJanTalyi: OTEYECTBCHHOEC OCBOCHHE KPUTHYECKUX TIO3MIMK, IMBEPCU(PUKALMSA BHEIIHHX
KaHAIOB M TEXHOJOTHYECKas KOOIepals C JAPY)KeCTBEHHBIMH TocyraapcrBamu. OOOCHOBaH
NPUHIMIT  W30MPaTebHON  TEXHOJNOTMYECKON —aBTOHOMHHM: IOJHAs — CaMOJOCTAaTOYHOCTD
Heo0XO0/IMMa He 10 BCelt HOMEHKIIAType, a T10 MO3HIISM, 0TKa3 KOTOPBIX OJIOKHpYET BBIIOITHEHNE
cTparerudeckoi 3amaqu. [IpeioskeH MUKT yIpaBlieHns YCTOMYUBOCTRIO OT KAPTUPOBAHKS [IETIN
JI0 CTpece - TeCTa U aKTyalIU3aliy PE3ePBHBIX PELEHHU.

Kirouesble ciioBa

TocynapcrBenHblii  000poHHBI  3aka3; ummoproszameruenue; OIIK;  TexHonoruueckas
ABTOHOMM:I, LICTIM ITOCTaBOK.
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RESILIENCE OF MILITARY
AND DUAL - USE SUPPLY CHAINS UNDER SANCTIONS

Abstract

The article examines the resilience of military and dual - use supply chains under sanctions and
export controls. Instead of relying on unverified industry - wide percentages, it focuses on the
mechanism of vulnerability. A four - parameter criticality matrix is proposed: supply - chain depth,
supplier concentration, technological substitutability and recovery time. Three complementary
adaptation mechanisms are distinguished: domestic development of critical items, diversification of
external channels and technological cooperation with friendly states. The principle of selective
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technological autonomy is developed: full self - sufficiency is required not for every item, but for
positions whose failure blocks a strategic mission.

Keywords

State defence order; defence industry; import substitution; technological autonomy; resilience.

CoBpeMeHHasl TIPOIYKIHS BOSHHOTO M JBOWHOTO HAa3HAYeHUs CO3MAETCS B JUTMHHBIX
KOOIEPALMOHHBIX LIEsX. ['0JIOBHOM HCMOIHUTENb 3aBUCUT OT IOCTABIIMKOB MATEPHANIOB,
3MEKTPOHUKY, TIPOrPAMMHOTO 00ECIICUEHHS, CTAHKOB U CHELMAIbHBIX YCIIyT. CpbIB H3TOTOBIICHHS
OZIHOM TO3ULIMK MOXKET OCTAHOBUTH BBIITYCK CIIOXKHOTO M3MIENHS, JaXe €CIIH OCTATBHBIC PECYPCh
JoctynHsl. [103ToMy yCTOHUMBOCTB MOCTABOK SIBISICTCSI HE TOJIBKO JIOTUCTHYECKOMN, HO U BOGHHO -
TOJIUTHYECKOH MPOOIIEMOIA.

GenepanbHbiii 3ak0H 2012 1. No 275 - @3 «O rocynapcTBeHHOM OOOPOHHOM 3aKas3e»
3aKpEIUIsIeT OTBETCTBEHHOCTh YJACTHHKOB KOOIEPALMH, a 3aKOH O MPOMBIILICHHON TTOJIMTHKE
MPE/TyCMATPHBACT MHCTPYMEHTBI Pa3BUTHSI MPOW3BOJICTBA M TEXHOJOrMYecKoi Oasbl [1; 2].
CaHKIMOHHBIE TIaKeThl EBpOMECKOro Coro3a W OKCIOPTHBIE OrPaHMYEHHs ITOCIENOBATEIBHO
pacumpsuuch nociae despanst 2022 r. [3]. Mx addekT 3aBucUT He OT 0OLLEro uucia Mep, a or
TOr'0, 3aTPAruBaLOT JIU OHU KPUTUUECKYIO TEXHOJIOTHIO, PACUET, [IEPEBO3KY WU [IOCTABLIIMKA.

OOBEKT HUCCIeNOBAHMS — LEMH IOCTABOK MPOAYKIMM BOGHHOIO M JBOMHOIO Ha3HAYECHUS.
Ipenqmer — MeXaHM3MBI MX YA3BUMOCTH U BOCCTAHOBJIGHMS. LleNb CTaTbu — IPELIONKUTH
METO/MKY OIpENETIeHUs KPUTHUECKHX TO3ULMIT U CBSI3aTh BEIOOP MEPBI afalTallK ¢ XapaKTepoM
pHCKa.

MeTon0M0rHuecKyi0 OCHOBY COCTABJISICT KOHIIEMIMS YCTOMYMBOM LEMM IIOCTaBOK. M.
Kpucropep u X. Ilek CBS3BIBAIOT YCTOMYMBOCTE CO CIIOCOOHOCTBIO IOATOTOBUTHCS K
HapyIICHUIO, OTBETHTh Ha HErO0 M BOCCTAHOBHTH PaboTy 03 MOTepr OCHOBHOH (yHKIMH [6].
Wncrurynyonansuelii nogxon [l Hopra mos3BoisieT yuuThIBaTH HE TONBKO  (DH3MUECKYIO
IOCTABKY, HO U [IPABIIA, JOBEPUE, KOHTPAKTHBIE OTHOLICHNUS 1 KauecTBO MH(popMaruH [7].

B otkpbiteix  oruérax RUSI  (KoponeBckuil OOBEAMHEHHBI MHCTUTYT OOOPOHHBIX
uccnenoBannii) u komurera Cenara CIIIA ommcans! ciydau OOHApYXKEHMsI JEKTPOHHBIX
KOMITIOHEHTOB 3aIlaIHOr0 MPOUCXOXKICHHS B MCCIIEIOBaHHBIX 00pa3liax BOCHHOM TeXHUKH [4; 5].
OTH MaTepuabl TOATBEPIKAAIOT CYIIECTBOBAHNE TEXHOMOTMUECKIX 3aBUCHMOCTEH B OTIENBHBIX
CerMeHTaX, HO He JarT penpeseHtatnBHOW nomd s Becero OINK. Bribopka, Mmeton
WICHTH(GUKALIN 1 TIOMUTHIECKHIT KOHTEKCT OTYETOB JIOJDKHBI YUUTHIBATHCS.

[MosToMy CTaThsi CO3HATENBHO HE MOBTOPSIET OLEHKH OOMIEH MMIIOPTO3aBUCHMOCTH, 00BEMa
TapaUIebHOTO HMITOPTA U JIOJIM TIOCTABOK Yepe3 OTAENbHBIE CTPaHbl. Takue ToKa3aTel ObICTPO
MEHSIOTCSL M 4acTO OCHOBAHbl HA HENPO3PAuyHOM METOIMKe. AHAM3 CTPOMICS Ha CTPYKType
pUCKa: YTO MPOU30HAET, €CIU TOBApHAs MO3ULMS M JIEMEHT CHCTEMbl CTAHYT HEAOCTYIHBI, U
CKOJIBKO BPEMEHH N0TPeOyeTcst Isl BOCCTAHOBIICHHS (DYHKIUH.

Kputiueckast 3aBUCHMOCTb TOSIBIIETCS HE MOTOMY, YTO KOMIIOHEHT HMHOCTpaHHbIA. OHa
BO3HHUKACT, KOrJa OTKa3 IOCTAaBKU OJIOKHPYET CTPATEerHyecKd BAXKHYIO (YHKIMIO, a 3aMeHa
TpeOyeT CIMIIKOM MHOTO BPEMEHH WM HEpernpoeKTUpOBaHKs. OTedeCTBEHHbI! KOMIIOHEHT
TAOKe MOXKET OBITh KPHTHYHBIM, €CJIM MPOM3BOAMTCS Ha ONHOM IUomiaake Oe3 pesepsa. 1
Hao0OpOT, MMIIOPTHAsl CTaHAAPTHAs MO3MIMS MOXKET HE CO3JaBaTh CEPHE3HOTO pHCKA TIPH
HaJIMYMX HECKOJIBKUX MUCTOYHHKOB M (DYHKIIOHATBHBIX aHATIOTOB.
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TlepBprit mapamerp — mryOmHa Koomeparwy. Yem Oolblie ypoBHEH MEXTy T'OJOBHBIM
WCTIOJIHUTEIIEM U (PaKTHYECKUM TIPOM3BOAUTENCM, TeM TPyAHEE YBUIETh PHCK 3apaHee. Bropoii —
KOHLICHTpALIMsI MOCTaBLIMKOB M IOPUCAMKUMHA. Tperuid — TEeXHONOruyecKkas 3aMeHsIeMOCTb.
UYersEprhlil — BpeMsl BOCCTAHOBJICHMSI. DTH IapaMeTPhbl MO3BOJIIIOT CPABHUBATb PA3HbIC BUIIbI
TIPOYKLMK O€3 CIIOPHOM SIMHOH OLICHKH MMITOPTO3aBUCUMOCTH (CM. TabI. 1)

Tabma 1 — Matpwiia KpUTHIHOCTH TIO3ULIMH B IISTTH TIOCTABOK

Iapamerp Huskwuii prick Beicoxnii prck

I'nyOuna nerm KOPOTKasl 1 MHOI0 YPOBHe# U ciiabast
HPOCIEKUBaEMast BHIIMOCTb HIDKHHX
KOOIEpaLHs MOCTABILMKOB

Konuenrparus HECKOJIbKO HE3aBUCHMBIX ©/IMHCTBEHHBII OCTaBLINK
HCTOYHUKOB WJIH OJIHA FOPUCIMKIIASL

3aMeHsIeMOCTh JIOCTYTIeH (PyHKIMOHAIBHBIH | 3aMeHa TpeOyeT
aHaJIor HEePENPOSKTUPOBAHUS

U3emmsL

Bpems BoccTaHOBIIEHHS HOCTaBKa CPOK BOCCTAHOBJICHUS
BOCCTaHAB/IMBACTCS B HPEBBILIAET JIOYCTUMBII
pezienax peseps
HPOM3BOZCTBEHHOIO LIMKJIA

Hcrounuk: pa3pa60TaHo ABTOPOM Ha OCHOBE ITOAXO0/1a K YCT OMYMBBIM LIETISIM TIOCTABOK.

Marpwurna 1o/mKHa TPIMEHSTHCS K KOHKPETHOM MO3UIINK B KOHKPETHOM m3zieni. OUH U TOT
JKE€ MHUKPOKOHTPOJUIEp MOXKeT ObITh 3aMEHSEMbIM BO BCIOMOIATeJIbHOM YCTPOICTBE U
KPUTHYHBIM B CHCTeMe, TpeOyrolleil MOBTOPHBIX MCIBITAHMI MOCIE JIFOOOrO HM3MEHEHUS.
Tlostomy Kimaccudukalyst JODKHA YYUTHIBATH HE TOJIBKO HOMEHKJIATYPY, HO M (DyHKIHIO,
TpeOOBaHMs K CepTU(UKALIMH 1 3a11ac BPEMEHH.

[lepBblif MexaHM3M — OTeuecTBEHHOE OcBoeHWe. OH OnpaBiaH UIs TO3HIMI C BBICOKOH
KPUTHYHOCTBIO, JUIMTEIBHBIM BPEMEHEM BOCCTAHOBJICHHMS M YCTOWYMBOM ITOTPEOHOCTBIO.
OcBoeHME BKJIIOYAaET HE TOJBKO BBIITYCK SKBUBAIEHTA, HO M 0OOpYJOBaHWE, MaTepHajIbl,
TIPOTPaMMHBIE CPEJICTBA, MCIBITAHUS W KaJpbl. ECIM 9TH 21eMeHTH! He y4TeHbI, (hopMabHOe
MMIIOPTO3aMeIlEHNE EPEHOCUT 3aBUCHMOCTb Ha HIKHUH YPOBEHb LISTIH.

Bropoii MexaHu3M — auBepcuduKarys BHEIHUX KaHaioB. OHA CHIDKAET PUCK KOHLICHTPALIHH,
HO HE yCTpaHseT TeXHOJOTMYECKYIO 3aBHCUMOCTh. [locTaBKa uepe3 HeCKOIBbKO CTpaH OCTaércs
YSI3BUMOM, €CITM UCXOJHBIN MPOU3BOUTENb OJJUH MIIM KOMIIOHEHT TOJNANAET MO/l SKCIIOPTHBIN
KoHTpOITb. [loaTOMy MHBepcHUKaIys ToIe3Ha KaKk MepexoHas M pe3epBHas Mepa, a He Kak
3aMeHa TEXHOJIOTHIECKOH MOJTMTHKH.

Tperuii MexaHU3M — TEXHOJIOTMYECKasi KOOIEepalys ¢ APYKEeCTBEHHbIMH rocyaapcTBamu. EE
YCTOMUYHMBOCTB 3aBHCUT OT COBIAJICHNS JOITOCPOYHBIX HHTEPECOB, PEKHMA 3aILHTHI TEXHOIOTUA,
B3aMMHOW BBITOZIBI M CIIOCOOHOCTH CTOPOH BBINIOJIHATH B3SIThIC 00si3aTeNbeTBa. PasoBasi 3aKyrika
He ¢opmupyer koomepairo. J[is Heé HyXKHBI COBMECTHbIE pa3pabOTKH, JIOKAIM3AIS
KPUTHYECKUX OTIPAINiA 1 TIOHSTHBIE TIPABIIIA KH3HEHHOTO ITMKJIA.

OTH MeXaHM3Mbl He WCKITIOYAIOT ApYT apyra. Jis oHON MO3MIMH MOMKET HCIOJIB30BATHCS
OTEUECTBEHHOE OCBOEHHE, JUIST JPYroil — HECKOJIbKO BHEHIHMX MOCTAaBILHMKOB, IS TPETheH —

226



coBMecTHas  paspabotka. OmmOka BO3HHMKACT, KOIJa OJHA CTpaTerus OOBSBIACTCS
YHHUBEpCATBHOMN /IS BCeH HOMEHKIIATYPBI.

Tlonnas aBTapkus 1o Bcel HOMEHKJIAType SKOHOMUYECKH M TEXHOJIOTHYECKH HEIOCTHKUMA:
COBPEMEHHOE IIPOU3BOJCTBO OCHOBAHO Ha CHELMANIM3aluy U oOMeHe. OJHAKO 3aBUCUMOCTb 110
KPUTUYECKOM IO3MUMU MOXET OblThb HenomycruMa. IlostoMy mpeiaraercss IpUHLAI
130UpaTesbHON TEXHOJIOIMYecKod aBTOHOMMHM. OH O3HAyaeT CHOCOOHOCTh CaMOCTOSITENIBHO
COXPAHHUTH CTPATETMYECKH BAXKHYIO (YHKIHMIO, JaKE €CIM [0 BTOPOCTENEHHBIM IO3ULMSAM
HPOIOJDKACTCS] BHELLHS KOOTEPALHs.

IIpropurer aBTOHOMUH ONpPEIENACTCS HE MPECTHKEM TEXHOJIOTMH, a TOCIEICTBUSIMU OTKa3a.
B mepByro ouepenp 3anMIaloTes MO3UIMH, 0€3 KOTOPBIX HEBO3MOXKHO MPOM3BOZICTBO, PEMOHT,
WCIIBITAaHWE WM yTpaBlIeHHe. 3aTeM OIEHHMBAIOTCS CTOMMOCTh OCBOGHHS, CPOK, OOBEM
YCTOMYMBOW MOTPEOHOCTH M BO3MOXKHOCTH KOONEpaly. Takoi MOpSIOK —IPENsATCTBYET
PacIbLICHUIO PECYPCOB.

ABTOHOMMSL MOXET OOECIEUMBATHCS Pa3HbIMU CHOCOOAMHU: COOCTBEHHBIM IIPOM3BOICTBOM,
KOHTPOJIEM KJIIOYEBOM TEXHOJNOIMM, 3alacoM, JIMUEH3UEH, HECKOIbKMMM HE3aBUCUMbBIMU
MOCTABIIMKAMU W MOZYJIbHOM apXUTeKTypoi u3zienust. I 1aBHoe — 4T00bI OTKAa3 OJJHOTO KaHaja
He JINIIAT CUCTEMY CIIOCOOHOCTY BBINOJHUTD 3a71a4y.

IlepBblit mar — KapTUpOBaHME LEMM O KPUTUYECKOTO YpPOBHsA. [ OJOBHOH HCIOMHUTEND
JIOJDKEH 3HAaTh HE TOJBKO HEMOCPEICTBEHHOIO MOCTaBIMKA, HO M MCTOYHMK KITFOUEBBIX
MartepuaioB, 00OPYHOBaHWS M TPOTPAMMHBIX KOMITOHEHTOB. BTOpo#l mmar — kmaccudukars
MO3ULIMI 110 MaTpulle KPUTHYHOCTH. TpeTuid — BBIOOP Mepbl: OCBOCHHE, JMBEPCH(UKALINS,
KOOTepaLys, 3a1ac WU NeperipoeKTUPOBAHHE.

Yerséprelit ar — crpece - TecT. [IpoBepsieTcs crieHapuil 0TKa3a NOCTABIIMKA, TPAHCIIOPTHOTO
MaplIpyTa, pPacu€THOr0 KaHala WIM IporpaMmHod mnoanepxku. Crpecc - TecT AOMDKEH
3aBEpILIATHCS. KOHKPETHBIM OTBETOM: KTO IIPUHUMAET PEILECHHE, KAKOU Pe3epB IOCTYIIEH, CKOJIBKO
BPEMEHH TPeOyeTCst U KaKHE UCTIBITAHMS HyKHBI IIOCTIE 3aMEHBL.

[atenii mar — perymspHoe OoOHOBIEHHME. Llermm MEHSIOTCS, TMOITOMY PEecTp KPUTHUECKHX
MO3ULMI OBbICTPO ycTapeBaeT. MHpopMmalimio cieyer OOHOBJSATH MPHU CMEHE MOCTABIIMKA,
W3MEHEHNN KOHCTPYKIIMH, BBEICHUN OTPAHMYCHUI W TIOSBJICHUY HOBOTO aHajiora. Takod LUK
MOXeT ObITh BCTpoeH B yrpasienue ['O3 6e3 pacKpbITHsI TyBCTBUTENBHBIX CBEACHNI B OTKPHITOM
KOHTYPE.

YeroitumBocTh 1enell MocTaBoK ornpenesseTcs He oOmel aonell MMIopTa, a COueTaHHeM
KPUTUYHOCTY (DYHKIMY, KOHLICHTPALMM, 3aMEHAEMOCTH M BPEMEHHM BOCCTAHOBJIEHUS. OTO
HO3BOJIIET OTKA3aTbCsl OT CIOPHBIX OTPAacieBbIX IPOLEHTOB U IeEpeiTd K YHpaBICHHIO
KOHKPETHBIM PUCKOM.

Tpu MexaHM3Ma aJlanTaruy — OTEYECTBEHHOE OCBOCHHUE, TMBEPCUDUKALIMS U TEXHOIOTHUECKAs]
KOOIepaLyst — JOJDKHBI IPUMEHSATHCSI COBMECTHO M M30MpaTenbHO. [IPHHIMIT TeXHONMOTHYecKOH
ABTOHOMHH OTHOCHTCS K KPUTHYECKHM (DYHKIISIM, a He KO Bcel HoMeHKatype. OH cornacyercst
¢ 3a/1aueil MaKCIMAaTbHOH OT/Ia9X OT OTPaHUYEHHBIX PECYPCOB.

OrpaHuyeHne CTaTbyl CBSI3AHO C 3aKPHITOCTHIO COCTaBa KOOMEPAMH M HEBO3MOKHOCTHIO
ITyOJTIYIHOM TIPOBEPKH MHOTHIX TIOCTABOK. [109TOMY IpeiiokeHHast MaTpHLa SIBIISIETCS METOIMKON
UL BEIOMCTBEHHOI'O IPUMEHEHHUs, a HE OLEHKOM TEKyLIEro COCTOsHUs Bcell cucreMbl. B
IMyO/MKAIMAX POCCUMCKUX YYEHBIX [0 yrpo3aM LEMsM IOCTaBOK MCIO/Ib30BaHA KAk OCHOBA
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ITOCTaHOBKU HpO6J'[eMbI, HO KOJIMYECTBCHHBIC OLICHKU B HACTOSALIYIO PEAAKIHIO HE IEPECHECCHBI

[8].
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AHHOTaIMS

JIs KOJMYECTBEHHOW OIICHKH COJICpKaHMs HE(TENpOIYKTOB I1eJIeCO00pa3HO pa3BUBATH
reo(pM3MYecKie  METOJIbl, TO3BOJISIOIIME  YCOBEPIICHCTBOBATH  ONEPATHBHBIC  CHIOCOOBI
JIMArHOCTAPOBAHMS HehTe3arpsi3HEHHBIX TPYHTOB. Llempio paboThl sBIIsieTcs: 0OHApY)KeHHe |
JIOKQJIM3AlMsl  30H 3arps3HEHHs. HE(TENpOIyKTaMH HA TEPPUTOPUH  MPOMBIILICHHOTO
TPEATPUSTHS, IKCILTyaTHpyeMoro B ycnoBusix Kpaiirero CeBepa
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LOCALIZATION OF PETROLEUM PRODUCT CONTAMINATION ZONES
ON THE TERRITORY OF AN INDUSTRIAL FACILITY

Abstract

For quantitative assessment of petroleum product content, it is advisable to develop geophysical
methods that enable the improvement of rapid techniques for diagnosing petroleum - contaminated
soils. The aim of this work is the detection and localization of zones of petroleum product
contamination on the territory of an industrial facility operated under the conditions of the Far
North

Keywords

ecotoxicant, petroleum product, ground - penetrating radar, electrical sounding

IMockonbKy B HacTosiIIee BpeMsl He(TAHAs! OTPACib MPEICTaBIsIeT COOO0H OIHY U3 BEAYIIUX U
HauOosee HKOJIOTMUECKH 3HAYMMBIX cdep nesTenpHOCTH uenmoBeka [1 - 2], paspaboraHo
3HAYUTEIHOE KOJMYECTBO METOZOB ONpENENECHHUs COIEpKaHUs YIIEBOLOPOIOB B IPYHTAX,
TIO/IPA3ICISIONINXCS HA MPSIMBIE U KOCBEHHBIE [3 - 4].

IIpsiMble METOBI PA3IMYALOTCS IO TOYHOCTHU, TPEOYIOT AOPOrOCTOSILEro 000pYAOBaHUs, €r0
TpayMpOBKH U TPYTOEMKOro 0TO0pa Mpob TOUBHI [5 - 6]. B cBs3M ¢ 5TNM aKTyaTbHBIM SBIISETCS
Pa3BUTHE OJKCIEPHMEHTAILHOM, TEOPETHYECKOH U METOAMYECKOM 0a3bl reo(H3nyecKoro
KOHTPOJIA JULl COBEPILIEHCTBOBAHYS ONEPATUBHBIX METOZIOB BBISBICHHUSI He(Te3ar PSI3HEHHBIX 30H.
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TlonoxuTenbHbIe  pe3yJIbTaThl MOJMYYCHBI C  MOMOIIBKO  AIEKTPO(H3HUIECKOr0  METOJa,
paspabarsiBaemoro B nocieuue rozpl B Kys['TY [7 - 8].

Llenbro MccneioBaHus SBIACTCS BBISABICHUE 30H 3arpsi3HEHHS He(TEHPOAYKTaMHU METOaMU
BEPTHKAIBHOTO 3riekTpo3onmupoBanust (BD3) u anexrponpodmmposanmst (1) Ha TeppuToprn
HPOMBIIUICHHOTO MPEANPUATHS, HPEIyCMOTPEHHOTO JUIi TpUeMa, XPaHeHHsS M OTIIycKa
He(TENPOIYKTOB, PaCcIONOKEHHOTO B ycioBmsix Kpaiinero Cesepa.

O06pabotka 6a3 JaHHBIX IEKTPOTOMOrpaduy, BBINOJHEHHBIX B PAMKaX IPEIABAPHTEILHBIX
reoM3NYECKUX MCCIeIOBAHNH CTOPOHHEH OpraHM3aliel, O3B0 MPEUIOKUTH CIIETYOLLYIO
KJIaCCU(DHKALIMIO Fe0ICKTPHYECKHX Pa3pe30B:

1. Tlo ypoBHIO W  CTeCHH  HEPABHOMEPHOCTH  A(PPEKTUBHOTO  YIAEIBHOTO
anexrpoconpotusieHus (YOC) px NPUIIOBEPXHOCTHOTO €0l HACKIIHBIX TPYHTOB T10 NPOQIIIo: ¢
HHU3KAM pPaBHOMEPHO pacrpezeieHHbIM YOC, COOTBETCTBYOIIMM BIIArOHACHIIICHHBIM TaJIbIM
TPyHTaM; CO CpefHUM (OHOM U JIOKAIBHBIMM HHM3KOOMHBIMHM ~AQHOMAIMSMH  MaJoH
MPOTSHKEHHOCTH; €O cpeHuM ypoBHeM YOC M ¢ aHOMAIbHO HU3KOOMHBIMH IMPOTSHKCHHBIMH
30HaAMH.

2. Tlo xapakrepy m3menenuss YOC ¢ TIIyOMHOI: C OTHOCHUTENBHO CTAOMIIBHBIM HHU3KHM
COIPOTHBIICHHEM BO BCEM HCCIIEIOBAHHOM MHTEpBaJie TIIyOHH; ¢ pe3kuM BospactanmeM YIC ¢
TTyOUHOMN; ¢ HEMOHOTOHHBIM M3MEHEHHEM COMPOTUBIICHHMS 10 TITyOHHE.

Jlns  mpoBeneHusT  AIEKTpOPH3MIECKOro MoHHTOpuHra Meromamu BD3 u DI Gbuio
3aIUIAHAPOBAHO 8 IKCIEPUMEHTAIBHBIX y4acTkoB. Hambonee nH(pOpPMATHBHBIC PpE3yJIbTaThl
HOJTy4eHbI Ha YYacTKe, OYMCTHBIX COOPYXEHMI Ii¢ BU3yabHble HAOMIONCHUS HOATBEPAMINCH
rpa¢ukamu B3 n OI1 (puc. 1, 6, B). VIHTepBaIbl, OTBEUAOIINE TTOIOKUTEIFHBIM AaHOMAITHSIM
sdpdextuBaoro YOC py B muamazone 150 - 800 Om'M, waeHTU(PUIMPOBAHBI KaK 30HBI
3arpsA3HEHUs. U OTMEYEHbI Ha rpaduKax, UX IUIAHOBOE IOJIOYKEHHE HAHECEHO Ha CXEMy ydacTka

(puc. 1, a).

Prcynok 1. Cxema ydacTka ¢ Ipo(IsIMU M KOHTYPAaMH BBIJIEICHHBIX 30H 3arpsi3HEHNS (2),
rpaduk B3 (6), DI no npoduteo TIp. Nel (B):
1 — mosnoykenwe 30H He(Tearpsi3HEHs 110 TTyOrHe h 1 o poduio X;
2 — IIITYHTOBOE OrPAKIEHHE; 3 — OUUCTHOE COOPYIKEHHE;
AB — pazHOC IUTAIOIIHX JIEKTPO/IOB YCTAHOBKHU, M
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Ha yuactkax B mpenenax TpyOOIPOBOIOB JIEKTPHYECKUE 30HIMPOBAHHS HE MO3BOIMIN
TOJyYUTh HA/IOKHBIX JIaHHBIX, TAK KaK MpeArionaraeMble MOJIoKHTenbHble aHoMamu YOC or
3arpsA3HEHHBIX 30H HEpa3IM4IuMbl Ha (oHe Bbicokoro ypoBHs YOC (px > 1000 OmM 1 py > 2000
OM'M), XapaKTEepHOTO JUIs HEYIUIOTHEHHBIX HACHIITHBIX TPYHTOB M CKAJIBHBIX HACHITHBIX IPYHTOB
COOTBETCTBEHHO.

BrBozpl.

1. TlpenBapurenbHbiM reo)M3UYECKUME  HCCIICOBAHUSAMU  CTOPOHHEH —OpraHu3almeit
YCTaHOBJIGHO, YTO TpYHTBl OOBEKTa OOJANAlOT MPOCTPAHCTBEHHOH HEOIHOPOJHOCTBIO
SNEKTPOIPOBOAIINX CBOWCTB Kak B IUIAHE, TaK M MO IIyOWHE, OOYCIIOBICHHOH HE TOJBKO
MIPUCYTCTBUEM HE(TEIPOYKTOB, HO U PA3IMYHON CTENEHBIO YIUIOTHEHHS! HACBITHOM TOJIIHM, a
TaKKe HEPABHOMEPHOCTBIO TIPOLIECCOB POMEP3aHMUs M OTTAUBaHMSL.

2. Haubosee 3arps3HEHHBIM SIBISETCS YYaCTOK OYHCTHBIX COOPYKEHHH, I7Ie MO0 aHOMAHMSM
a¢dexrrBroro YIC B mranazone 150 - 800 Om-M Ha rpadukax BO3 u DI BbizieneHo 1Be 30HBI
sarpsHeHns. Ha ydacTkax TpyOOIpoBOZIOB SMEKTPO(GU3HIECKOe IPOrHO3UPOBAHUE OCIOKHEHO
BoIcOkUM ypoBHeM YOC (6omee 1000 OM'M) HEYIUIOTHEHHBIX HACHITHBIX TPABEUCTHIX H
CKaJIbHBIX OTJIOYKEHHH.
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MNOJIMMEP ITPOTHUB LHEJJIFOJIO3bI - IVIACTHUK ITPOTUB BYMAI'U:
IKOJIOI'MYECKAS JTUIEMMA XXI BEKA

AHHOTaumsi: B cratee B TepBYIO oOdepelb [AeTCsl XapaKTePHCTUKA CHUHTETHYECKHM
nonmmMepam (Iuactikam) u Oymare. [TotoM mpoaHamM3upoBaHbl BOIPOCH! BO3ACHCTBHS OTXOJIOB
9THX MaTepUaioB Ha OKPY)KAIOIILYIO CPely B TEUCHHH MX JKM3HEHHOTO IMKIIA, MPU Jerpajiaius
9THX MaTePUATIOB B €CTECTBEHHOMN CPEZIe U B NPOLIECCE MX MepepabOTKU. Y TBEPIKIACTCs, UTO cama
JuneMMa «OyMara IpOTHB IUIACTUKa SIBIISICTCS JIOKHOM. B paMKax TeKyImX TeXHOIOIMYEeCKIX
YKIIaZIOB HEBO3MOXKHO Ha3BaTh aOCONIOTHO OE30MAcHbIl BAapHAHT MPHMEHEHHsI TeX I HHBIX
IIaKeTOB.

KiiroueBble cj10Ba: CHHTETUYECKHME MOJUMEpBI, IUIACTHK, Oymara, JXW3HEHHBIH LMK,
YTHIN3ALWSL, TIeMMa, [EIUTIOIO3HAS IPOAYKLWSL, ITapaurMa.
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POLYMER VERSUS CELLULOSE - PLASTIC VERSUS PAPER:
AN ENVIRONMENTAL DILEMMA OF THE 21ST CENTURY

Abstract: The article primarily characterizes synthetic polymers (plastics) and paper. Then the
issues of the impact of waste of these materials on the environment during their life cycle, during
the degradation of these materials in the natural environment and during their processing are
analyzed. It is argued that the very dilemma of "paper versus plastic" is false. Within the framework
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of current technological structures, it is impossible to name an absolutely safe option for using
certain packages.

Keywords: synthetic polymers, plastic, paper, life cycle, recycling, dilemma, pulp products,
paradigm.

CuHTeTHYeCKHEe MOMMMEpbI (TUIACTHKH) MPEACTABIIIOT Co00i (peHOMEHANIBHO JOCTYIHOE M
MHOro()yHKIMOHANIbHOE ~ chipbe. MX ¢Qu3uko - Xumuueckuil npoduib — odecreduBaer
JIOMUHHPOBAHKE B MHIYCTPHHU YIAKOBKM — cerousi npuMepHo 40 % Bcex MOTpeOHTENbCKIX
TOBAPOB 3AKJIFOYEHbI IMEHHO B IIACTHKOBYIO 000JIOUKY.

BosHukaer ocTpblil KOTHUTUBHBIN JAUCCOHAHC MEXKIY SKCIUTyaTalMIOHHBIMH JIOCTOUHCTBAMH
MOJIMMEPA U €r0 TOKCUYHBIM HACJEMEM: MYCOPHBIC MOJIMTOHBI JECATHICTUSIMU HAKaIUIMBAIOT
(hparMeHTBI, KOTOPbIM TPeOYIOTCSl CTONETHSI VISl MOJIHOTO pacraja. JTa KOUIM3US BbIHYXKIaeT
0011IECTBO UCKATh AIbTEPHATUBHBIC ITyTH PA3BUTHSI yITAKOBOUHOH oTpaciu [1].

B xonue XX u Hawane XXI Beka, Kak B 3alaJIHOM MHpE, TaK U Ha Teppuropuu Poccuu
copMHpPOBAIICST  YCTOWYHMBBI HappaTWB O HEOOXOAMMOCTH TOTAIBHOM JIeKapOOHU3AINN
YITAKOBKH 32 CHET Iepexo/a Ha OymakHble HocuTend. bymara nonroe BpeMsi BOCIIPHHAMANIACh
KaK IaHaLest OT «ILIACTHKOBOIO OC/ICTBUS.

Puc. 1. Unnoma «IInactuk nmm Bymaray»

OrHaKo JaybHEHIINe MCCIe0BaHMS TTOKa3aid, UTO TIOAOOHBIH OMHAPHBII MOIX0/T OIIHOO0YeH.
IpsiMast 3amMeHa OfHOrO Marepuaa APYTMM JIJICKO HE BCEraa INPUBOJMT K YJIyHILCHUIO
9KOJIOTMYECKON 00CTAHOBKH; 3a4aCTyIO OHA JIMILb IIEPEHOCUT HArPy3Ky C OJHON SKOCHCTEMBbI Ha
JIPYTYIO WU BOBCE 00OCTPSIET KPU3HKC.

[lepecmotp 91Ol mapagurMbl OOYCIIOBIEH KOMIUIEKCOM TIPHYMH, KITFOYEBOM M3 KOTOPBIX
BBICTyTIaeT KoHuenmus oneHky xu3HenHoro mukia (OXL, Life Cycle Assessment, LCA). s
OOBEKTUBHOIO CpPaBHEHMs HEOOXOIMMO aHAJIM3MPOBAaTh BCIO IIPOM3BOACTBEHHYIO LIETIOYKY
KaXKI0ro MaTepuayia: HauMHas OT M3BJICUECHHUS NEPBUYHBIX PECYPCOB M SHEPro3arpar Ha CHHTE3
WM BapKy, 4epe3 YIVIEPOJIHBIA CIieJi TPAHCIIOPTHPOBKM M YJOOCTBO SKCIUTyaTalllH, 0
(buHAITBHOTO CrieHapust yTiu3armu [ 1,2].

1. CpaBHMTEe/IBHBII AHAIM3 3KOJOTMYECKOro CJela: *KU3HEHHbIH MK OyMa:KHOH M
IJIACTUKOBOW YMaKkOBKH. JI11 OOBEKTUBHOM OIIGHKH BO3JCIHCTBHS MaTepHaoB Ha
OKPY’KAIOLIYIO Cpely HEOOXOIMMO paccMaTpHBaTh MX MOJIHBIA ITyTh — OT JOOBIMH CBIPBS 0
yrwmsarmn. JKusnennsrit mki (LCA) Bimrouaet detbipe GpyHIaMEeHTAIbHBIC CTA/IHN: CO3aHue,
JIOTHCTHKY, SKCIUTyaTallMi0 M YTHIN3AIMIO. DKOJOTHYECKUH MpO(HIb MaTepraia He SIBISETCS
CTaTHYHBIM; OH Kap[MHAIEHO MEHSETCS B 3aBICHMOCTH OT 3Tara M JIOCTYITHON HH(PaCTPYKTYpPhI
KOHKPETHOM CTpaHbIL.

= Jlooviua pecypcos u cunmes usdenus. Ha dtane cosmaHusl 3aKiajibiBacTcsi 0a3oBast
pecypcHast Harpys3ka. bymaskHoe MpOHM3BOICTBO ONMPAETCsl HA JIECHBIE MACCHUBBHI M LIEJUTIONO3Y,
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TpeOysl KOJIOCCAJIbHBIX OOBEMOB IIPECHOM BOJABI M JJIEKTPOSHEPIUM, OCOOCHHO IIpH
UCIIOJIb30BaHUM  TIEPBUYHOM  JpeBecuHbL.  [IMacTMKM  NpOM3BOIATCS W3 IIPOJYKTOB
HedTenepepaboTKN ¥ MPUPOAHOTO Ta3a. XOTs MX MPOMBIIUICHHBIH CHHTE3 MEHEe BOJIOEMOK, OHI
HECYT TSDKEITbIH YTIIEPOIHbIN CIIe]] MCKOMAeMOoro ToruBa. Bropuunas nepepaboTka MeHsIeT 3TOT
GaJtaHc JIMIIb OT4acTH. VICIIonp30BaHNE MaKyJaTypbl CYLIECTBEHHO CHIKACT BBIPYOKY JIECOB M
noTpeONeHUe BOIBL, OJHAKO HE peIlacT NpoOJIeMy CaMOW KOHLCHIMH OJHOPAa30BOIO
UCIIOJIb30BaHNs. AHAJIOTMYHO, PELHKIMHT MOJIMMEPOB YITUPACTCSl B JKECTKUE OrpaHHUYEHUs IO
MIAIIEBOI OE30TTaCHOCTH M HEOOXOAMMOCTH TJTyOOKOH OUMCTKH (DpaKIWif, UTO JeNaeT Mporece
TEXHOJIOTHIECKH CIIOKHBIM.

= Jloeucmuueckoe nie4o u mpancnopmusle u3depycku. Macca 1 TUIOTHOCTb YIAKOBKH
HanpsMyI0 KOHBEPTHPYIOTCSI B PacXo] TOIUIMBA M 00OBEM IApHUKOBBIX Ta3oB. B 3ToM acriekre
OyMa)kHast Tapa MPOUTPBIBACT U3 - 32 COOCTBEHHOM TSDKECTH M HU3KOW HACBIHOM II0THOCTH. J{iist
NepeMEIIeHsT  OJIMHAKOBOTO ~KOJIMYECTBA ToBapa Tpedyercs Ooible peiicoB Ipy30BOro
TpaHcopTa. YunthiBasi reorpaduueckuii Macimrad Poccuu, rie mieun JOCTaBKU M3MEPSFOTCS
THICSTYAMH  KHJIOMETPOB, KKIbIH JIMIIHUKA KWIOrpaMM Beca (ypbl MM IKEIE3HOJIOPOKHOIO
BaroHa TPHBOJANT K 3HAYUTEIILHOMY pocTy BbIOpocoB CO, W YBENMUYEHHIO CeOECTOMMOCTH
noructuky. [lomimepHas ymakoBka BBIMTPBIBACT 3a CYET JIETKOCTH W BO3MOXKHOCTH
CBEPXKOMIIAKTHOTO LIITA0ETMPOBAHUS.

= OKcniyamayuoHnple XapaKkmepucmuKu U COXPaHHOCMb npodykma. B mporecce
HCTIONB30BAHUS KIIFOYEBYIO POJIb MIPaloT OapbepHble CBOMCTBA. [lonmMepbl oOecrnednBaioT
HAJI©KHYIO 3allUTy OT BIArM, KUCIOpPOJA M JKUPOB, S(PQHEKTHBHO ONOKHUpYS MOpUy
TPOJIOBONBCTBIS. COKPAIIEHNE TIHIIICBBIX OTXOJIOB — 3TO MOIIHBIN, XOTS W CKPBITBIN (PaKTop
aKonorudeckoir  dpdexruBHocT. UToObI MpUOMM3UTH OymMary K OTHM  [OKAa3aTelisiM,
MIPOU3BOIUTEIIAM  NPUXOIUTCA BHEAPATh JIAMHMHALIMIO, BOCKOBBIE IIOKPBITHS WJIH CJIOH
MONMATIIICHA. B pesynbTate co3maercss KOMIO3UTHBIN MaTepuall. Takoe pelieHHe HUBEIHMPYET
M3HAYQIPHOE TIPEUMYIECTBO KapTOHA: M3/IENIME IepecTaeT ObITh MOHOMATepHalloM, €ro
HICHTU(UKAIMSA TIPU  COPTHPOBKE YCIOXKHSCTCS, a SKOHOMHYECKAs LENecooOpasHOCTh
niepepaboTki magaer. TakuM oOpasoM, IUIS CyXHX TIpy30B Oymara OCTaercsi ONTHMAJIbHBIM
BBIOOPOM, TOT/IA KK BO BJIQYKHOW M arpeCcCHBHOM Cpejie abTepHATUB MOJIMMEpaM MPaKTHYECKH
HeT.

= Ymunuzayusa é poccuiickux peanusx: un@pacmpykmypuolit paspoie. GuHanbHas cTaaus
LMKJIa  ONpEeNseTcss TeM, HACKOIbKO pa3BUTa cHucTema oOpaiieHus ¢ orxozamu. Ha
CerofiHsAIHMIA JeHb nHppacTpykTypa PO acummerpuuna. MakynaTypa UMeeT JaBHIOO HCTOPHUIO
cOopa: JecaTuneTrsiMi (POPMHPOBABILASCS CETh ITyHKTOB MpHeMa OOCCIIeYNBACT CTAOMIIBHBIN
CIIPOC Ha BTOPUYHOE BOJIOKHO.

Pestome  ananuza. YTpoIIeHHOE IPOTHBOIOCTABICHHE «Oymara MPOTHB —IUIACTHKA»
HEKOppeKTHO. [Tpon3BO/ICTBO HEIUTI0NI03bI HCTOIIACT BOJHBIE PECYPChI 1 Jieca, a Oe3 paboTaroleit
CHCTEMBI Pa3JelIbHOr0 cOopa JaXe CaMblii SKOJIOMMYHbBIA KapTOH TONOJIHACT CBAIKM TaK ke, KaK
1 TIONIMMEpHAs TUIeHKA. Be16op Mateprana JOIDKeH JMKTOBATHCS CIEHAPUEM MPUMEHEHMS: TaM,
IJie KpUTHYHA 3aIllkTa IPOAYKTA M MHUHMMH3ALMS TPAHCIOPTHBIX BBIOPOCOB, palMOHAIbHES
UCIIONb30BaTh JIETKUE TOJIMMEPbL. TaM, Iie BO3MOJKHA HPOCTast CyXas yIaKOBKAa M HaJlaKeH
BO3BpAT Tapbl, IPUOPUTET CIeAyeT OTAaBaTh Oymare. KittoueBbIM (JakTOpOM CHIDKEHHS HArPY3KH
Ha 3KOCHCTEMY CTAaHOBUTCSI HE CMEHA THIIa MaTepHualia, a epexo]i K MHOrOpa3oBbIM CHCTEMaM M
PaIMKaIbHOE COKpAIICHHE M30BITOYHON YIIAKOBKH HE3aBHCHMO OT €€ TIPOUCXOXKICHHS [3].
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2. Jlerpaanusi MaTepUAJIOB B €CTECTBEHHON cpele: WLIIO3MSI IKOJIOTHYHOCTH. BTopoii
KPUTHYECKHH aCHeKT — aHaIM3 CHOCOOHOCTH IOJIMMEPOB M LIEJUIIOJIO3HBIX M3NENHH K
ouonectpykumy. [Ipomecc pacrmaga  CHHTETHHYECKMX —IUIACTHKOB — IIPEICTABISAET — COOOM
OMOXMMHYECKYIO TpaHC(OpMalMIo, MPH KOTOPOH MHKPOOpraHu3Mbl (OakTepuu M TPHOBI)
UCIIONB3YIOT YIVIEPOAHBIC IEMH MOMMepa Ul MONePKaHMs COOCTBEHHOro Merabommsma. B
pe3ysbTaTe CIOKHBIX  (DEPMEHTATUBHBIX ~PEAKIMH MAKPOMOJEKY/IBl PACHICIUIIOTCS 0
9JIEMEHTApHBIX COCIAMHEHMI: BOJBI, JMOKCHIA YIVIEPOIa, METaHa, MUHEPAIBHBIX CONeH H
KJICTOYHON MacChl CaMHX MHKPOOPraHi3MoB. OIHAKO 3Ta PeaKIysl 3aITyCKaeTCsl HCKIIOUUTENEHO
B creLM(UYECKOi cpesie C BHIBEPEHHBIMH NapaMeTpaMH TEMIIEPATypPbl, BIKHOCTH M a3paliiH.
Ipu nx orcyrcTBHM Hporiece (OTOCTAPEHUS I XMMUYECKOTO PaspyILEHHsl PAacTATMBACTCSA Ha
croyerysi JIMOO OCTAaHABIIMBACTCA HA CTAJUM (hparMeHTAlH, HNOPOXKIas MHUKPOIUIACTHK. OTH
MHKpOYACTULbI HE MCYE3AIOT M3 DKOCHCTEM, a IMPOJIOJDKAIOT aKKYMYJIMPOBAThCS B IMHILEBBIX
LISIX, OTPABIIS TI0YBY M BOZIOEMBL. ISt pelieHus 3Toi po0ieMbl pa3pabaTbIBalOTCS OKCO -
OMO - pa3naraemble MOJIMMEPBI, Ybsi KHHETHKA JAECTPYKLMH 3HAYNUTEIILHO BBIILIE TI0 CPABHEHHIO C
KJIACCHIECKIMH TUIACTMACCAMH, YTO OTKPBIBACT MEPCIEKTHBEI I CO3AaHMs Oolee Oe30IacHbIX
MaTepHaIoB.

UYro Kacaercs UEIUTIONIO3HOM TpOMyKIMM, e Kaxymasics O0e300MaHOCTh 0OMaH4MBA.
VYckopeHHas MuHepaim3alus Oymarn BO3SMOXHA JIMIIb TIPH  HAIMYUM  TpeX (aKTopoB:
JIOCTaTOYHOM BJIAXHOCTH, CBOOOIHOIO JOCTyNa KHCJIOpOAa M aKTUBHOM MuKpoduopbl. Ha
COBPEMEHHBIX MOJIMTOHAX TBEP/BIX OBITOBBIX OTXOJOB 3TH YCJIOBUS OTCYTCTBYIOT. M3 - 3a
BBICOKOH IUIOTHOCTH 3aXOPOHEHHMsI CIIOEB Mycopa BHYTPH CBaIOK (hopMHpyeTcst aHa’poOHast
cpena. B takux ycnoBusix OymakHbIC M3/IENHSI KOHCEPBHPYIOTCS Ha JIOJITHE TOABI, CTAHOBSCH
HCTOYHHKOM 3MHUCCHH CBAJIOYHOTO Ta3a, 3HAYUTENHHYIO OO KOTOPOrO COCTAaBIIIET METaH —
MOIIHBIA TTAPHUKOBBIA areHT, YCKOPSIONMH INIoOajJbHOEe MOTeIuIeHue. PacrpocTpaneHHoe
yOexneHne o ToMm, uro OymaxkHas Tapa OBICTPO BO3BPAIAETCSs B HPUPOIHBIN LMK TIOZ
nelicTBreM OakTepuid, siBisiercs: 3a0myskneHreM. [lomasmsiromee OONBIIMHCTBO MAaKeTOB (OKOJIO
80 %) oxaspiBaeTcs MOrpedCHO B TOJILE OTXONOB, € AC(UIMT KHUCIOpOIA MPaKTHYECKU
HOJHOCTBIO OJIOKUPYET MPOLECChl THUEHUS.

Pesiome:  YTBepkneHue 00 aOCONMIOTHOM IPEBOCXOACTBE OyMaKHOM YIIAKOBKH HaJl
IUTACTUKOBOW HECOCTOSTENBHO. LIe/iono3HbIe MaTeprasibl JEMOHCTPUPYIOT BBICOKYFO CKOPOCTb
PA3OXKEHHsI TOJBKO B KOMIIOCTHPYEMBIX cpemax. [lomajgas »e B TeNo MyCOPHOTO IMOJUIOHA,
Oymara MOXET COXPAHATBCS ACCATINIETHSMH, BBIIEIST MeTaH. bolee Toro, 3HaUnTeNbHAS YacTh
COBPEMEHHOI Tapbl W3 BTOPHYHOTO CHIPHSI COMCPIKUT XMMUUYECKHE CBS3YIOIIME M TPOIUTKH,
KOTOpBIC JIeNatoT e€ MHepTHOW. B nTore Takue KOMITO3UTBI JNErpajpyroT BEKaMH, IOAOOHO
IUIACTUKY, HO ()OPMUPYIOT COBEPLICHHO MHOW TOKCHUYHBIIN NMPO(WIb 3arpsi3HEHHS OKPY KaroIeH
Cpesibl.

3. TlepeocMmbiciieHHEe NApPaAUIMbI: OT JIMHEHHOIO NOTpPedieHHs K UMPKYJISIPHOI
9KoHOMUKe. COBpeMEHHbI BEKTOp AKOJOTHMYECKOW TOBECTKM CMECTHJICS OT MPUMHUTHBHOK
CyOCTUTYLIMM MaTepHasIOB K MOCTPOCHHIO 3aMKHYTHIX HH(PPACTPyKTYPHBIX KOHTYpoB. Kimrouesas
3a71a4a CeroHs — He IPOCTO HAlTH AIBTEPHATUBY IUTACTUKY, 8 C(hOPMHUPOBATE SKU3HECTIOCOOHBIE
HKOCHCTEMBI Il MAaKCHMAIBHOTO H3BJICUEHHS! IOJIB3BI M3 MMEIOIMXCS pecypcoB. B mentpe
BHUMAHUS OKa3bIBAIOTCS MEXaHW3MBI TIIyOOKOM TmepepabOTKH MOJMMEpPOB, ITOBCEMECTHOE
BHEJ]PEHNE MHOrOOOOPOTHOM Tapbl M MaclITaOMpOBaHWE WH(PPACTPYKTYPbI Pa3/IEIbHOIO
HAKOIUICHHs OTXOJIOB.
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AxTyanbHas SKOJOTMUYECKas CTparerus 0asupyercs Ha KOMIUIEKCHOM MOAXOAE, KOTOPbIiA
BKJIIOYACT:

— panyKaabHOE COKpAIlEHNE MeHepalii OHOPa30BOi YTIaKOBKHU KaK TaKOBOM;

— MHTCTPAlMI0 BTOPUYHO IepepabaThIBacMbIX KOMIIO3UTOB (BKJIIOWas OHOpasIaracMbie
TIOJIMMEPHI B CTPOTO 0OOCHOBAHHBIX HUIIIAX);

—pasBuTHE cucTeM 3ajoroBoro coopa (retail take - back) m crumymmpoBaHme KymbTypbI
TIOBTOPHOT'O UCTIOJIb30BAHHL.

Tenepb nonpobyem npoananu3uposams npousoo0cmso, Kako2o naKema u3 HUX onacee o
OKpy2ICcarowell cpeowl.

Bompoc 0 ToM, Kakoi THIT yIIaKOBKH HAHOCHT MEHBIIMIT yep0d Orocepe — MIacTHKOBBII
WM OyMaKHBI NaKeT — HE MMEeT OJHO3HAYHOIO OTBeTa. E)KerosHoe IpoM3BOICTBO
TPUUTOHOB TIOJIMMEPHBIX MEIIKOB TpedyeT MWUIMOHOB Oappernell He()TH, YTO HCTOLIAeT
HEBO300HOBISIEMbIE PECYpChl IUIAHETHI U MPOBOLMPYET KIMMATHUECKHH Kpu3uC. DTa yrposa
MaTepHaIu3yeTcsl B OKeaHe: Oojiee MIUIMapa MOPCKHX HTHLl M MIICKOIUTAIOIIMX KErOIHO
THOHYT OT MPOIVIATHIBAHMSI TJIACTHKOBBIX (DPArMEHTOB.

OJHaKO Iepexo] Ha LEIUTIOI03HYI0 YIAKOBKY JIHILb HEPEHOCUT IPOOIEMY B HHYIO INIOCKOCTb.
Lukn co3manns OyMaKHBIX TakeToB reHepupyer Ha 70 % Ooublie MapHUKOBBIX Ta30B TIO
CPABHEHUIO C MOMATUICHOBBIMU aHATIOTAMH, 2 TOKCHYHAsI Harpy3Ka Ha ruapocdepy Bo3pacTaer B
50 pa3. 3a 3TUM cTOUT MaciTabHast BBIPYOKa JIECHBIX MAacCHBOB. s MILTFOCTpAIK Maciirada:
TOJIBKO TS YIOBIETBOpEHus cripoca rotpedureneid CILIA Ha X03sHCTBEHHBIE CYMKH TPeOyeTcs
YHUYTOXKEHUE TOpsiaka 14 MIUIMOHOB JEPEBBEB ©KETOJHO. TEXHOJOTMYECKHH mporece
HPOM3BOZICTBA OyMaru COIPSDKEH C HMCIIONB30BAHUEM arpecCHBHBIX XMMHKATOB ISl OTHENICHHS
JUTHUHA OT BOJIOKOH JPEBECHUHBL. OJTH COGIMHEHMs IPOBOLUPYIOT BBIIAICHHUE KUCIOTHBIX
OCaJKOB U OTPABILIIOT IPYHTOBBIC BOABI B PAHOHAX PACIONONKEHUS LIEJUIONIO3HO - OyMaKHBIX
KoMOUHATOB [4,5].

ATbTepHATHBA B BUIC OMOpA3laracMbIX MATEPHATIOB TAKOKE OKA3bIBACTCSA MATKOH O IBYX
KOHIIaX. XOTS OHHM TPOW3BOIATCS W3 MEHBIIETO o0beMa HE(TEHPOAYKTOB, HX CO3/IaHHE
3a/IeiCTBYeT arpapHbIe pecypchl — KyKypy3y H JApYroe pacTUTENBbHOE ChIpbe. [Ipn 3ToM Takoit
IUIACTHK 00MafaeT KOPOTKHM JKM3HEHHBIM LIMKIOM M 3a4acTyl0 HElPUrofeH sl CTAHIapTHON
BTOPHUYHON NepepaOoTku. VIUmo3ust HONMHOro pacnana pa3OMBAcTCS O JAHHBIE SKOJIOTHYECKHX
WCCIIC/IOBAHUIL: 3aKOMAHHBIA B TOYBY OMOMAKET MOXET COXPAHSATBhCS JAecATHIeTHsMA. [lo
OLICHKaM OKCNepTOB ['PHHINC, TOJHOLEHHOMY OHOJIOTMYECKOMY Pa3lIoOKCHUIO MOABEPraeTcst
mae okono 10 % wmarepuana. Ocrabimmecss 90 %  (parMeHTUPYIOTCS 10 COCTOSHHUS
MHUKpOIUIACTUKA W IIBUTH. DTH YacTUIGI NMPOHUKAIOT B IMHIIEBBIE IENH, MOMafas B OPraHH3M
YeIOBeKAa C IIMTBEBOM BOJOW, IPOAYKTAMH IHTaHWS W BO3AYXOM, TIZie CIIOCOOHBI K
OuoakkyMmysiuu.  boree Toro, cam mporiecc Jerpajaiii  OHOIUIACTHKA COTPOBOMKIACTCS
BBIOPOCOM METaHa M YIVICKHCIIOTO rasa, JOTONHHTEIBHO KATATM3UPYS MapHUKOBBIA d(heKT.
MenkoaucriepcHble (pakIMK pacCeUBAIOTCS B MOYBE U BOJIE, BCTPAUBASCh B TKAHH PACTCHHI U
YKUBOTHBIX.

CrieoBaTeibHO, caMa JWIeMMa «OyMara NpOTUB IUIACTHKA» SIBIIICTCS JIOXKHOH. B pamxax
TEKYIIMX TEXHOJOTMYECKHX YKJIAIOB HEBO3MOKHO Ha3BaTh aOCOMIOTHO OE30MACHBI BapHaHT.
D QEeKTUBHBIM TTOAXO0J0M CTaHOBHUTCS (D PEepeHIMPOBAHHOE TMPHMEHEHHE MaTepHaioB B
3aBHCHMOCTH OT CLEHapHsl HCIOJBG30BaHMS: Oymara OIpaBlaHa TaM, IZie BaKHA ObICTpast
MHTETpaLyisi B OPraHUYECKUe LHKIIbI (HApUMep, YIIAaKOBKa CyXHX IMHILEBbIX MMPOIYKTOB), TOI/A
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KaK CBOMCTBA JIOJTOBEYHOCTH U HM3KOW ce0ECTOMMOCTH IIPOJIOJDKAT CTUMYJIMPOBATh CHPOC HA
HOJMMEPBI AaKe IPH y)KECTOUCHUH 3aKOHOATENBHBIX 3aIIPETOB Ha OJHOPA30BYIO IOCY/TY.

OIHMM M3 NPUMEPOB YCIEITHOTO MCIIOIB30BAHMS OTXOI0B IIACTMACC SBJISOTCS MPEIPHATHS
o TiepepaboTKe IUTACTMACCOBBIX OTXOJIOB B T. BranmkaBkas. B wactHoctH, Bo BianmkaBkaze
YCIEMHO (YHKIMOHUPYIOT IPOMBILIICHHbIE IUIOMIAJKA [0 PELUKIMHIY IUIACTMACCOBBIX
orxomoB. Ha 6Gaze OAO «Kpom» pa3BepHyT NPOW3BOICTBEHHBIH YYacTOK, IJIe METOIOM
9KCTPY3UHM M3 YTHIM3MPOBAHHOTO IOJIMMEPA BBIMYCKAIOTCS TPYObl Pa3IMYHOIO HaMeTpa.
Tapamnemsno npemmpusitie OO0 «Komum» OCBOMIO TEXHOIOTUIO CO3aHUS KOMITO3UTHBIX
MaTepHaoB Ha OCHOBE CMECH NecKa U INIACTHKA JULST BBITyCKa IIMPOKOI HOMEHKIIATYPBI H3IeIHIA.

Tlomumo 3THX prrarMaHOB OTPACIH, PETHOHATBHYIO HH(DPACTPYKTYPY OOpAIICHUS C OTXOIaMU
tdopmupyror Takue cyobekthl, kak OO0 «Ocbuoy, OO0 «Bnammommep», UIT Lleboer n
kommanus «[lomimak». VX COBOKymHas NeATeNbHOCT (JOPMUPYET 3aMKHYTBIM LMK BHYTPU
PpecITyOIIKH, CHIYKast 00bEMbI 3aXOPOHEHHs! HellepepadaThiBaeMoro Mycopa.

OnHako WMHIyCTpHabHas IiepepaboTKa COCTAaBIIAET JIMIIb OJHY YacTb SKOJIOTHYECKOM
apxXuTeKTypbl. He MeHee 3HauMMbIM (HaKTOPOM BBICTYHAeT TpaHC(OpMalysl MOBCEIHEBHBIX
NpUBbIYEK HaceneHus. IIpM  JOIDKHOM — ypOBHE SKOJIOTMYECKOTO CO3HaHHMs — 0a30BBbIM
MHCTPYMEHTOM MHHHMMH3ALMK OTXOJIOB CTAHOBHTCS OTKAa3 OT OJHOPAa30BOM Tapbl B IIOJIB3Y
TEKCTWIBHBIX CYMOK - IIONEPOB MHOTOKPATHOTO HCIIOJNB30BAaHMSA. OTO HE IMPOCTO MOJIHBIH
aKceccyap, a IparMaTH4Hbll MHCTPYMEHT cOepexeHust pecypcoB. Kaxras Takas 5KOCyMKa
CrocoOHA 3aMECTUTh OoJiee THICSYM CTAHAAPTHBIX MOJMITHICHOBBIX MAKETOB 334 CPOK CBOEH
cimyx0bl. [TockosbKy MoTpeOHTeNH BKIIAIbIBAIOT JIMYHBIE CPEICTBA B IPUOOPETEHHE JOITOBEYHOH
Tapbl, (POPMUPYETCS IICUXOJIOTUIECKHI Oapbep MPOTUB €€ HeOPEKHOH yTUIN3AUHN: OILIAYCHHYIO
Belllb PEIKO OCTAaBISIOT HAa OOOYMHE JOPOTM WIM MOPCKOM I00epexbe. Takum o00paszoM,
MHOTOpa3oBasi Tapa PaJuKaJbHO COKPAIAET COIMYTCTBYIOIIME SKOJIOTMYECKHE, COLMAIbHBIC U
(hMHAHCOBBIC M3AEPYKKU B COTHH pa3 [6,7].

B cremmduuecknx poccHiicknx peanmsx OLEHKa Bpela YNAkoBKM TpeOyeT oTkasa oT
YIIPOILICHHOTO B3MJIiAa Ha Martepuan (IUIAcTHK versus Oymara) B IOJB3y AHAIM3a BCETO
JKU3HEHHOIO LMKIA W3AeHs. DKONOTMYECKUM CIIell OIpEeNeisiercsl IPEXIe BCEro TeM, 4TO
MPOUCXOUT C YNAKOBKOM IIOCIE IEPBUYHOTO HCIONBb30BaHMA. bymaxHas Tapa oOnamaer
BBICOKAM IOTGHIMAIOM BO3BpaTa B IIPOM3BOACTBEHHYIO IIEMOYKY, OJHAKO 3TOT IUIIOC
HUBEIIMPYETCSl TSDKENION JIOTUCTHKOM TPAHCIOPTUPOBKA M3 - 3a OOJNBIIOTO Beca M HU3KOH
HPOYHOCTH, @ TAKOKe NpoOJIeMamMy NpH pabOTe CO CIOKHBIMHM KOMITO3WTamu. IlormmmepHas
YIIAKOBKA, HAIIPOTHB, BHIMTPHIBAET HA ATaax MPOU3BOJCTBA M JIOCTABKU Onarojiapsi JErkocTd U
KOMITAKTHOCTH, HO MOJHOCTBIO TePSieT CBOM MPEUMYILIECTBA TaM, I7Ie OTCYTCTBYIOT HaJIaXKEHHBIE
cHCTeMbI cOOpa 1 COPTUPOBKH.

Clie10BaTesIbHO, YHUBEPCAIBHOIO MaTepraia - HOOSUTENS He CYIECTBYET M UJIE0JIOrNUECKHI
CII0p O TIPEBOCXOJICTBE OyMaru HaJl IVIACTMKOM yTPAaunBaeT aKTyaJIbHOCT.
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IOPUIMYECKHIA AIIIIAPAT OBECIIEUEHUSI
IKOJIOI'MYECKOU BE3OITACHOCTH

AHHOTammsi. B cratbe KoHCTatHpyercs, 4to O(PQEKTUBHOMY OOECIICUCHHIO 3aIlUThI
OKpYKalOMIeH Cpe/ibl CIIOCOOCTBYET CO3MAHNE HAZIKHOTO IOPUINIECKOTo (hyHIaMeHTa 1 1aeTcst
MOHATHE 00 FOPHIMYECKOM armapare oOeCredeH st JKONOrndeckoit OezomacHoctu. J[lamee
MPOV3BE/ICH AHAIN3 HOPMATHBHO - NPaBOBast 0a3a 0OECHIEYEHHsI SKOIOTMYECKOH Oe30I1acHOCTH.
Ilocne  ommcaHuss — NOMOXKHUTEIBHBIX ~ CTOPOH  CYIIECTBYIOLICTO  HPUPOIOOXPAHHOTO
3aKOHOJATENIbCTBA JaHa KPaTKas XapaKTepHCTHKA MpoOJieMaM COBPEMEHHOIO FOPUIMYIECKOro
anmapara.

KiroueBble cJI0Ba: FOPHAMYECKHIl ammapar, dKOJOrHdecKas Oe30MacHOCTb, YIPaBiIeHHE,
TPUHLIMIIBL, OXPaHa, 3[0POBBE.
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Annotation. The article states that effective environmental protection is facilitated by the
creation of a reliable legal foundation and provides an idea of the legal apparatus for ensuring
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environmental safety. Next, the regulatory and legal framework for ensuring environmental safety
is analyzed. After describing the positive aspects of the existing environmental legislation, a brief
description of the problems of the modern legal apparatus is given.

Keywords: legal system, environmental safety, management, principles, protection, health.

DPPeKTHBHOMY O00CCTICUCHHUIO 3allUTHl  OKPY)KAOLICH Cpelbl COCOOCTBYET —CO3JaHKE
HaJEKHOTO IOPHIMYECKOro (GyHamMeHTa. BaKHO OTMETHUTB, YTO IpaBOBbIE HOPMBI U IPOLIETYPBI
MX VICTIOJTHEHUS He JIOJDKHBI OTPAHAYMBATH XO3SHCTBEHHYIO ISSITENbHOCTD TPAXKIAH U TOPMO3UTh
Pa3BHUTHE SKOHOMHKH.

FOpwmaeckuit anmapar oOecriedeHns SKOJIOTHYECKOi Oe30IacHOCTH — 3T0 CHCTEMa HOPM,
TIPABIUT ¥ MEXaHHU3MOB, KOTOPBIE PETYIMPYIOT OTHOIICHHS B c(hepe B3auMOIEHCTBUS 00IIeCTBa U
TpUPO7IBL. Y HeE eCTh KaK CUIIbHBIE CTOPOHBI, TAK M CEPbE3HBIE OTPAHMYEHHs], KOTOPbIE CHIDKAIOT
9 PEKTUBHOCTD 3aIMTBI OKpY>Karoei cpebl [17]).

MexaHm3M  IOPUIIYIECKOM TMOMIEPKKA COCTOMT W3 COBOKYITHOCTH — MEXKTyHAPOIHBIX
COIIAICHHI ¥ POCCUICKOTO 3aKOHOJIATELCTBA BCEX YPOBHEH BIACTH — OT (DelepalbHBIX JI0
MECTHBIX OpraHoB YIpaBiieHus. OCHOBOH KOJIOTHYECKOrO MPABOMOPSIKA CITYXKAT MOJIOKEHHUS
Konctutyrmm PO, 3akpernssronpe npasa rpakaaH Ha YUCTYIO MPUPOAHYIO CPeTy.

I'maBHble KOHIIENTyaTbHbIC MPUHIMIBI CPOPMUPOBAHBI B JOKYMEHTAX HAIMOHATHHON
cTpaterny 6e30MaCHOCTH M SKOJIOTHIECKOH 0€301IaCHOCTH rocyaapcTBa. HopmatuBHO - paBoBast
0aza peanmzyercs yepe3 (enepaibHbie 3aKkoHbl. Hanpumep, enepanbHbiii 3akoH «O0 oxpaHe
OKpY’KAIOIIEeH cpebDy (hOPMyITHpPYET ONPE/IeIeHIe TOHATHS KOJIOTHYECKOH OE30MacHOCTH U
yCTaHaBNMBaeT 0a30BbIe PaMKU MOJMTHKU B chepe COXpaHEHHUs MPHPOIBI, BKIIOUAs PEIICHHE
HKOHOMHMYECKHX M COLMAIBHBIX BOIPOCOB, 3aIUTY YHCTOIN OKPYXKAIOLIEH Cpejibl, MOIepKaHue
OropazHO00pasHsl U COXpaHEHHe MPUPOIHBIX pecypcos [1,2]).

PaccmarpuBast oT/ieNbHBIE HANPaBNEeHUsT 00ECTIeYeHNsT AKOOTIECKOH Oe30MacHOCTH, MOKHO
NPUBECTU Psl CHELMaNbHBIX 3aKOHOB. Cpemu HUX Bblaessnorcss DenepanbHble 3aKOHBDI,
KacaloIMecs: OXpaHbl BO3MYLIHOTO TpocTpancTBa («O0 oxpane arMocdepHoro Bosmyxa» [7]),
3alIUTHI OT PAMOAKTUBHOTO BO3IeHCTBHS («O paualMoHHON Oe301acHOCTH HaceneHus» [8]),
npOoMHIAKTUKY SriHzieMuii 1 OonesHeld («O caHUTapHO - SMUAEMHOIOTHYECKOM OJIarornoyuuu
HacesieHus [6]).

3akoH «O CaHMTApHO - AMUJIEMHOJIOTHYECKOM OJaronoiy4yid HaceseHHs» MOAYEPKUBACT
3HAYMMOCTH 37I0POBbsl HACEICHUS KakK KIIOYEBOTO YCJIOBUS PEANTH3AINH KOHCTHTYIMOHHBIX
rapaHTUil Ha MEUIMHCKYIO TIOMOIIb M OJArONpUsITHYI0 OOCTAHOBKY NPOKHUBaHHS. TepMHH
«CAHMUTAPHO - SIUIEMHOJIOTHYECKas Oe30MacHOCTb» BBEICH HMEHHO [aHHBIM 3aKOHOM M
OXBaThIBACT JIBE COCTABISIOIIME: TMTUEHHYECKOE MCCIENOBAHNE BIMSHUS BHEIIHEH Cpembl U
MEpbI, TPEIOTBpAIIAOIIME OO0JIE3HH, OCOOCHHO MH(EKIMOHHBIC 3a00JeBaHus. XOTs HPSMOi
B3aMMOCBSI3U YPOBHSI 3arps3HEHHS] CPEIbl M PACIpPOCTPAaHEHUs 3a00JICBAHMI HENOCTATOYHO
M3YYeHO, CAHWTAPHBI KOHTPOJNb TIO3BOJSIET OLCHWBATH CTENEHb OMACHOCTH HCXOI W3
YCTAHOBJIEHHBIX CTAaHJAPTOB KAyecTBA CPEIbl OOUTAHMSL.

Kpome Toro, BayKHO YUHTHIBATB, UTO OXPaHa 37I0POBbS HACEICHHS B ACTIEKTE SKOJIOTHYECKOrO
KOHTPOJISl OCYIIECTBIISIETCS. HE TONBKO MOCPEACTBOM 3aKOHA, HO M PSOM BCIIOMOTATENBHBIX
TIO/I3aKOHHBIX aKTOB, M3aHHbIX [Ipesunentom PO, [IpaBurensctBom PO 1 nHbIME OpraHamu
WCTIONHUTEITEHOH BIIACTH.
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Takum 00pa3oM, CUCTEMa IPABOBOIO 0OECTIEUEHHs SKOIOTMUECKOH 0€30MaCHOCTH BKIIIOUAET
IIMPOKHIl CTIEKTP Peryssiiuii U TpeOyeT KOMILIEKCHOTO TMOJXOAa K TOMACPKAHHIO YHCTOTHI
OKpY’KaroLIel cpeibl U 30pOBbs HACENICHUS.

Bompoc obecrieyenust CaHUTapHOTO OAronoaydrsi HACENEHHS B YCIOBUSX IKOIOTMYECKOH
0e30MacHOCTH BBIXO/IUT JIAJIEKO 33 PAMKH OT/IENBHOTO 3aKOHA. [IOMMMO 3aKOHOZATENBHBIX AKTOB
(enepanbHOTO  ypoBHs, OONBIIOE  3HAYEHHE WMEIOT MHOTOYHCIICHHBIE — ITOJ3aKOHHBIC
HOPMAaTHBHBIE TIPABOBBIE AKTBI, CPEIM KOTOPBIX BBIIENSIOTCS yKasbl IpesuzieHta Poccuiickoit
®Dezepali, MOCTAHOBJICHUSI M PACTIOPSLKEHUS TpaBUTENbCTBA PD.

BonooxpanHble MepoIpHsITUs IPOBOLSITCS COIIAaCHO HopMmaMm Bomuoro xozekca PO [4]),
Konekca BHyTpeHHEr0 BOAHOrO TpaHcropra PO, ¢enepanbHbIX 3aKOHOB O MOPCKUX INOPTax,
PBIOOJIOBCTBE, COXPAHEHUH BOJOEMOB M 03ep, BKMouas o3epo baiikam, a Tawke 3aKOHBI O
6e301acHOCTU THIIPOCOOPYHKEHUH.

3eMII1 OXPaHSIOTCSA 1 3ALIMIIAIOTCS COIIACHO MOJI0KEHNSIM 3eMeNIbHOro M JIecHOro KosiekcoB
P®, ¢enepanrbHOMY 3aKOHY O MEMMOPALMM 3eMelb M JPYTUM 3aKOHaM, PEryJHpyIOLM
o0palleHne ¢ XMMUYECKUMH BELIIECTBAMH U YI00PECHUSIMHL.

Oco0EeHHO OCTpPO CTOMT TmpoOJieMa YTHIM3AIUMKA Mycopa. BakHEHIyl0 poib Hrpaer
DenepanbHbLii 3ak0H «O0 0TXOIAX MPOMZBOACTBA U TOTPEOICHHS, ONPENEIIONIN TpaBUia
OOpalIeHrsI ¢ TPOMBIIUICHHBIMA M OBITOBBIMU OTXOJAMH, HAIPABJICHHbIC HA MUHAMH3ALIIIO
HETraTUBHOT'O BIIMSIHKS Ha MPUPOJLY M 30POBbE JIFOJIEH, a TAKKe IPeyCMaTPUBAIOLINIA BTOPUYHOE
HUCIIOJIb30BaHUE OTXOI0B B SKOHOMUKE.

3a HapylleHUs HOPM 9KOJOTMYECKOM O€30MacHOCTH IIPELYCMOTPEHa OTBETCTBEHHOCTS,
YCTaHOBJIEHHAs YTonoBHbIM kojekcoM PD u Koxmekcom PD 00 aaMMHUCTPAaTHBHBIX
npaBoHapymenusix. Hampumep, KoAIl PO perymupyer mnpuBieueHHe BHHOBHBIX JIMI[ K
aIMUHUCTPATUBHONH OTBETCTBEHHOCTH, OIpENE/IseT BUIbl HApYyIICHWH, YIOJIHOMOYEHHBIE
OpraHsl, MPOLEAYPbI PACCMOTPEHHUS J1€7 U TIOPSIOK UCTIOIHEHUST HAKa3aHNH.

Kpowme Toro, 3HaumMyro ponb WrparoT yKa3bl H pacropsukeHs npesuaenTa PO, kacarommecs
BOIPOCOB SKOJIOTHH M PALMOHATBHOTO TPHPOIONONb30BaHus. [IpesrieHToM OB yTBEP)KIICHBI
OCHOBBI TOCY/IAPCTBEHHOM MOMMTHKH B cepe skonoruueckoro passutust PO mo 2030 roma,
OCHOBHOM IIeJTbI0 KOTOPBIX SIBIISICTCS YITyUIlIeHHE KauecTBa JKM3HU IPakKIaH MyTeM MO/UIepKaHus
YCTOMUMBBIX TEMIIOB 3KOHOMUYECKOIO POCTA, COXPAHEHUs HPUPOIbI M IKOCHCTEM, 3alHThI
3710pOBbS] HACEJICHNUS U YKPETUIEHHS IIPABOBOM 0a3bl B 00JIACTH OXPAHbI OKPYKAIOLIEH CPE/IbL.

ITpaButensctBo Poccuiickoit denepalyyl akTHBHO peain3yeT MOIUTUKY B OOJIACTH OXPaHbI
OKpY’KaroLel cpezibl, U37aBasi IOCTAHOBJICHHS 1 PACIIOPSDKEHNS], HATIPaBIeHHbIE Ha 00ecreueHre
9KOJIOTMYECKON Oe3omacHOCTH cTpaHbl. Cpeu KIHOYEBBIX JIOKYMEHTOB MOXKHO OTMETHTh
ToCyJapcTBeHHyt0  mporpamMmy — «OxpaHa — OKpyXKaroIled — cpefpl»,  yTBEPXKICHHYIO
IIpaBurensctBoM PO, a Taroke mimaHbl MEPONPHATHIA MO PeaTM3alMi CTPATETHH SKOJIOTHIECKOM
6e3omacHoctt 710 2025 TOMAa M CTPATErHi0 PasBUTHS MPOMBIIIICHHOCTH TI0 TMepepaboTKe |
yrmsarmn otxozoB 110 2030 roza.

CoBpeMEHHOE  MPOU3BOJCTBO  OOA3aHO  COOTBETCTBOBATH ~ BBICOKMM  3KOJIOIMYECKHM
CTaHapTaM, YTO IIPEANOJAracT OTBETCTBEHHOCTb HPOMBILUIEHHBIX MPEANpUATU Hepes
obuectBoM. Hapsiy ¢ TpamuuyoHHbIME (pOpMaMH COLMATBHON OTBETCTBEHHOCTH, TAKHUMU KaK
MOJUIEPIKKA CIIOPTUBHBIX KIIyOOB M MPOBEACHHUE KYJIBTYPHBIX MEPOIPUSITHIA, KPYITHBIC 3aBOJIbI 1
(haOpuxy Terepb 00s13aHbI BKIAABIBATE CPECTBA B PA3BUTHE UH(PACTPYKTYPbI PETHOHOB CBOETO
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HPHUCYTCTBHSL. JTO BKITFOYACT CTPOUTEIBCTBO JCTCKHX CAJIOB, IIKOJ, CIIOPTKOMILICKCOB, [ICHTPOB
JI0CyTa U 30H OT/IBIXa, HEOOXOIMMBIX MECTHBIM JKHUTEIISIM.

MexayHapOIHOE TIPaBO UTPAET BAYKHYIO POJb B 00ECTICUEHHH SKOJIOTHYECKOH Oe30MacHOCTH
IUTaHeTbl. MeKIyHapoHble COIVIAIICHUS DETYAUPYIOT 3aluTy artMocdepsl, COXpaHEeHHe
OropazHo00pasysl M TOIEPIKAHHE YCTOWUNBOTO COCTOSIHHS TIPHPOHBIX KOCHCTEM. [Iprmepst
3HAYMMBIX JIOTOBOPOB BKIFOYAIOT BaseibCKyro KOHBEHIIMIO, KOHTPOJIHMPYIOLIYIO MepeMerieHIe
OTACHBIX OTX0ZOB, CTOKTOJNBMCKYIO KOHBEHIIMIO O CTOWKMX OpPraHMYECKHMX 3arpsi3HUTESIX U
PotTepraMcKyl0 KOHBEHIIMIO, KACAIOIIYIOCS TPOLEAYPHI COIIACHS Ha SKCIOPT OMpPENEICHHbIX
BHJIOB XMMHKATOB M TECTHIIIOB. DT MEPBI CIIOCOOCTBYIOT CO3/[AHMIO OE30MAaCHON M 310POBOIL
cpelbl O0UTaHus U1 Oy IyIHX TOKOJECHHIA.

HecMmoTpst Ha yKa3aHHBIC CHIIBHBIC CTOPOHBI COBPEMEHHOTO FOPUIIMYECKOIO armapara y Hero
MMEIOTCS U CEPhE3HBIC OTPAHUUEHHS, KOTOPBIE CHIDKAIOT (()EKTHBHOCTD 3aILUTHI OKPYIKAIOICH
Cpepl.

AHaM3  JIEMCTBYIONIETO MpPaBOBOTO MEXaHM3Ma, HANpaBICHHOTO Ha  o0ecreueHue
9KOJIOTUIECKON  0€30MacHOCTH, BBIBHNI  CIEAYIOIIYIO —3aKOHOMEPHOCTB:  (helepabHble,
PETHOHATBHBIC ¥ MYHHIIUIATBHBIE HOPMBI JETATBHO PACKPBIBAIOT PEATH3AIMIO HAIMOHAIBHBIX
HPHOPUTETOB, 0003HAYCHHBIX B CTPATETMYECKHX JOKyMEHTAX, KACAFOIIMXCS BOIPOCOB SKOJIOTHH
KaK HeOTHEMJIEMOI! COCTaBJISIOIIEH OOIIel CHCTeMbI HAMOHAILHOM Oe30ITaCHOCTH TOCYHapCTBa.
3aKOHOJIATEIECTBO, PEryIHpyomiee chepy OXPaHBI OKPYKAIOMIEH CPEebl, OTIMYACTCs YETKIM
IIEJICBBIM Ha3HAYCHHEM KaXKJIOTO OT/CIBHOIO aKTa, MOCKOJIBKY KaKIO€ MOJNIOXKECHIE HAIPABICHO
Ha PelICHHE OMPEICIICHHOW YacTHOH 3aaun. [l noBbieHus 3p(eKTHBHOCTH 1eNIeco00pasHo
OOBEIMHUTL CYIIECTBYIOIIME MPABOBBIE HOPMBI B PaMKaX €IMHOTO KOMU(HUIMPOBAHHOTO
JIOKYMEHTa, KOTOpBIH OBl CHCTEMATHYECKW H3IOKHII KIIOYEBbIE TIOHATHS W IPOLETYpHI,
00ecreunBaroIIre BHITOTHEHHE TPEOOBAHHMI IKOJIOTHIECKON Oe30MacHOCTH.

OCHOBHOH ke TPOONEMOIl COBPEMEHHOTO FOPUIMYECKOTO armapara, 00eCreurBalONIero
9KOJIOTUIECKYIO 0€30MacHOCTb, SIBISIETCS YPE3MEPHOE KONMYECTBO HOPMATHBHBIX JIOKYMEHTOB,
PErNaMeHTUpPYIONUX JAaHHYI0 00JIacTh OOLIECTBEHHBIX B3aUMOOTHOIIEHUI. DTO ycyryOusercs
TIOCTOSIHHBIM YBEJIMYCHHEM YHCIIA 3aKOHOB M MHBIX OPHMYCCKHX aKTOB, HEOOXOMMMBIX UL
TIOJUICPYKaHHS SIMHOOOPA3HOIO IIPABOBOTO PSKHUMA.

Yacto BeTpewatoTcsi HesicHble  (DOPMYJIMPOBKM — KJIIOYEBBIX — MOHATHH  (HampuMep,
«OKOJIOTHYECKasi Oe30MacHOCTb»), YTO BEAET K Da3MYHOMY HX TONKOBAHHIO M CHIDKAeT
9(PEKTHBHOCT TPABOBOIO PEryiIMpoBaHus. Taroke B 3aKOHaX MOTYT OTCYTCTBOBATH HOPMBI,
PEryJMpyIOLIFe HOBBIE BHIBI yIPpo3 (HAIpHMeED, CBS3aHHbIE ¢ KITMMATHIECKIMI H3MEHEHUSMH).

Mexny dheneparbHBIMA M PETHOHATBHBIMU OpraHaMH BJIACTH, @ TAKKE MEXIY PasIMYHBIMA
HAJBOPHBIMHA  CTPYKTypaMH MOTYT BO3HHKATh IyONHpyronme (YHKIMH, YTO pPa3MbIBAeT
OTBETCTBEHHOCTB M CHHIKAET PE3yJIbTATHBHOCT.

Hepenko BakHbIC HOPMATHBHBIC IIPCIIIMCAHMS OCTAIOTCS HEPCATM30BAHHBIMU M3 - 32
OTCYTCTBHS PEILIMMOCTH U IOCIIEI0BATEIbHOCTH Y BJIACTEH, MOMEHBI MPAaKTUYECKUX JeHCTBHI
TPOMKUMHU 3asBICHMAMH. SIpKuii pUMEp — MHOIOYMCIIEHHBIE MPOrpaMMbl 10 OXpaHEe 03epa
Baiika, koTopble He ObLITH BHITIONHEHBI B IOJTHOM 00BEME.

OnHu MepbI (HarpuMep, ITpadbl) MPOIHUCAHBI ICTATILHO, TOT/IA KaK ApYyrHe (CTUMYJIMPOBAHHE,
MOHHUTOPHHT) YacTO OCTAaloTCs Ha Oymare, 4Tto CO3MaéT MEepeKOChl B MPABONPHMEHEHHH, YTO
TOBOPUT O UcOANIaHCe B PETYIMPOBAHIIIL
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B 3akoHOZaTeNbCTBE HEPEIKO OTCYTCTBYIOT YETKHE MPOLEAYPBI, MO3BOJSIOLINE OCIOPHTH
OesneiicTBIie OpraHoOB BJACTH WM HEJOCTATOYHOE IPUMEHEHHE Mep 10 O00eCHeueHHIO
9KOJIOTMYECKOi OE30ITaCHOCTH.

Taxum 00pazom, IOPUIIMUECKHI armapar 00eCreueHHsT IKOJIOrHYECcKOl 6e30acHOCTH — 3TO
BOXHBIM, HO CIOKHBII M HE BCer[a WACATHHO padoTarommii HWHCTpyMeHT. [t ero
COBEPILICHCTBOBAHUS HEOOXOIMMO YCTPaHSATh MPOOETbl B IPaBe, MOBBIIATH KBATH()HKALIO
PABOIPUMEHHUTENICH, YKPEIUIATh JIOBEpUE K MHCTHTYTaM BJIACTH U Pa3BUBATh 3KOJIOIMYECKOE
TIPOCBEIIICHHE.
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