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| NTRODUCTI| ON

Issue No. 10(2) of the International Journal of Professional Science brings together
interdisciplinary research and applied developments that address contemporary challenges
and practical needs in the scientific and industrial environment. The articles presented cover
a wide range of topics, from engineering applications and technological solutions to
environmental issues, geology, mathematics, and management. This comprehensive
collection of materials allows us to explore the connections between theoretical approaches
and their implementation in industrial, transportation, and socioeconomic contexts.

The "Engineering Applications" section opens with the study "Phish Busters," dedicated
to the development of a simulation game for recognizing social engineering methods—a topic
relevant to the cybersecurity of organizations and educational programs. In the "Environment
and Ecology" section, articles examine specific audit risks in northern regions and the
implementation of occupational health and safety management systems in the manufacturing
industry, emphasizing the importance of sustainable and safe industrial development. The
"Geology and Geophysics" section offers a methodology for identifying oil and gas potential
zones based on the analysis of subduction geodynamic processes, relevant for exploration
and resource planning.

In the Mathematics section, a publication on the fundamental role of numbers
emphasizes the importance of basic theoretical concepts for the development of applied
disciplines and educational programs. The "Scientific Methods and Technologies" topics
touch on the impact of government measures on the startup environment and modern
approaches to teaching engineering design using computer-aided design systems, which is
important for developing a competitive workforce and technological infrastructure. The
"Technological Developments" section showcases practical innovations: the use of unmanned
aerial vehicles for high-precision topographic surveying, an analysis of the efficiency of hybrid
water supply systems, research into mandatory access control principles, and mobile
technological modules for flexible automated lines. The issue concludes with an applied paper
in the field of transport and mobility—a method for optimizing train formation operations at a
loading station, aimed at increasing the efficiency of logistics processes. The purpose of this
issue is to present both fundamental and applied research that contributes to the development
of professional science and practical solutions in industry, energy, ecology, and education. We
hope that the materials in this issue will provide ideas for further interdisciplinary research,
innovation, and the improvement of professional practices.

Sincerely,

Krasnova N.

Editor-in-Chief

International Journal Of Professional Science

International journal of Professional Science,
Ne10(2) - 2025
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ENGINEERING APPLICATIONS

UDC 37.016:004.056.5

Budshchev I.S. «Phish Busters»: developing a game-trainer for
recognizing social engineering
«Phish Busters»: pagpaboTka nrpbl-TpeHaXkepa aisa pacno3HaBaHUsa coumnanbHON
NHXXeHepun

Budushchev |l van Ser ge:«
pupil, 8th “B” grade, MBEI SGE SCHOOL No. 38,
Ozersk, Chelyabinsk region, Russia
Scientific adviser: Kr a v ¢ h u lCan8idate in Art History, Head of the Arctic Design Laboratory,
Ural Federal University named after the First President of Russia B.N. Yeltsin
Bynywes NeaH Cepreesuy,
y4eHuK 8 «B» knacca, MBOY COLLl Ne38 r. O3epcka HenabuHckon obi.
Hayu4HbI pykosBogutens
Kpasuyk C.I%, K. nCKycCTBOBEOEHUSA, 3aBeayoLwasa nabopatopnen apKTUYeCKoro an3ainna,
Ypanbckuin chepepasnbHbii yHUBepcuteT nmeHn nepsoro lNpeanpeHta Poccnn B.H. EnbunHa

Abstract. The project aims to improve teenagsglesaherthatgi t al
teaches recognition of social engineering in gaming environments. Its relevance is grounded in an analysis of global cyber
threat data for 201202 4, whi ch shows soci al engineering | eadidng ghoy f
techniques, we built a prototype simulator in Roblox Studio to practice spotting fraudulent communication scenarios. A
beforeand-after evaluation recorded amcrease in correct answers by 47% in the proportion of correct answers relative to
baseline and a reduction in missed phishing cases to 0. The project demonstrates the effectiveness of gamificatign for teachi
cybersecurity skills.

Keywords: social enmpeering, digital literacy, gamification, Roblox, cybersecurity
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PeueH3eHT: MapTexa AnekcaHap Hukonaeesny — KaHaMOaT TEXHUHYECKNX HAyK, OAOLEHT.
HoueHT ®IB0Y BO «PTAY-MCXA um. K.A. Tumnpssesar»

BeBepeHue: aktyanbHOCTb U 060CHOBaHME nNpobnemel
CoBpeMeHHble MOAPOCTKN ABAAKOTCSA OAHOM N3 Hanbosnee akTUBHbIX U, Kak CneacTeue,
YA3BUMbIX MPYMM nonb3oBaTenen B ugposoM Mmpe. B nx noBcegHEBHOM »XXU3HN NOCTOSIHHO
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NPUCYTCTBYIOT 3/IEMEHTbI N UHCTPYMEHTbI OHNTaNH-Cpeapl: coumnasnbHble CETN, MECCEHKEPHI,
a TakXXe OHNanH-urpbl N oKonourposble coobwecTsa [1], [2]. B To BpeMsa kKak 60AbLLUMHCTBO
obpasoBaTesibHbIX MNporpaMMm Mo KubepbesonacHOCTN COCPeAoTOHEHbl Ha TEXHUYECKUX
acrnekrax (Hanpumep, Ha TOM, YTO TakKoe «UU(POBON cnep» WUAN Kak co3faTb HaOeXHbIN
naponb) [3], coBpeMeHHble KubepaTakn BCe Yalle UCMosb3YoT Yenoseyecknin aktop [1], [2].
3N0OYMbILLNEHHNKWN HE B3/1aMbIBaAOT TEXHUYECKNE CUCTEMbI, OHM OOMaHbIBAKOT Nosib30BaTesNen,
3anyrmeas yaaneHueM y4eTHOW 3anucu, npegnaras «becnnatHble» GOHYCbl UAN yyYacTue B
«BbIFOAHbIX>» PO3bIrpbILLAX.

OCOBeHHOCTbIO aTak, HanpasfeHHbIX Ha NOAPOCTKOB, SIBASETCHA TO, YTO coumanbHas
NH>XXeHepua 3ecb npuobpetaeT crneundunyeckne opmbl, KOTopble B OONbLUNHCTBE CryYaeB
YCKONb3atoT OT BHUMaHUA B3POCbIX. B X OCHOBE — XxapakTepHble 1 3TOW cpefpl UHTEPECHI,
Takne Kak >XenaHue noslyynTb «xanssy» UM OOMeHATbCA peoknMn npegMeTamn B OHNamH-
urpax. OTO NPUBOAUT K CEpPbe3HbIM MOCNEACTBUAM: KpaXKe MepCOHaNbHbIX AaHHbIX,
aKKayHTOB, NCMOMb30BaHNIO JINYHBIX KOMMBIOTEPOB Y MOOUSIbHBIX YCTPONCTB B MPECTYMHbIX
uensix. HecmoTps Ha TO, YTO (PMHAHCOBBLIN YLWEPO OT TakuUX aTak HeCONOCTaBUMO MEHbLLE
noTepb OT AENCTBUN MOLLEHHUKOB BO «B3POC/IOM CEKTOPE», BAXKHO YYECTb, YTO CEMOOHSALLHME
NOOpPOCTKN — 3TO 3aBTpallHWe B3pPOChble, ONA KOTOPbIX LMppPoBas cpepda yxe sBAseTCS
HEOTbEMJIEMON YacTbio WX XXU3HW. [10STOMY HaBbIK/ LMUMPOBOM rPaMOTHOCTU U YMeHue
pacnosHaBaTb YNOBKN COLMANIbHON MHXEHEPUN Heobxoommo hopMmnpoBaTh YXXe B PaHHEM
BO3pacrTe.

Ckonbko BpemMeHN 0eTun NpoBOoAAT B UHTEPHETE

Boibopka: pogutenu, 2023 roa

3-6 net 7-10 net 11-14 net 15-17 net

MouTK BCE Bpems

3-4 yaca B OeHb

1-2 yaca B oeHb

ExepnHeBHO
He Bonblue Yaca

35%

. He kaxaplii neHb

20%
Pebérok coscem P4,
. He NOMb3yeTCs MHTEPHETOM / 8% -:#2- m
3aTPYAHSIOCh OTBETUTL
1% 1% 2%

PucyHok 1. CKONbKO BpeMeHN OEeTU NPOBOAAT B MHTEPHETE. ICTOYHIKK: [1, C. 4]
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Llenb n 3apgaum npoekra

Llenb npoekTta: pazpaboTaTb MAPOTOTUN WHTEPAKTUBHOMO WHCTPYMEHTa, KOTOPbIA
Hay4YnT rMOAPOCTKOB 3PPEKTUBHO pacrosHasaTb KIOYEBblIE MPU3HAKM CcoumasibHON
NHXXEeHepU B NPUBLIYHON UM LIN(POBOI cpeae U MOHNMaTb TEXHNYECKE NOCNEACTBUSA CBOUX
OencTBun.

3afayn npoekTa:

1. Hanmmm wn npoaHanu3mpoBaTb peasibHble KEeNCbl COUManbHON WHXXEHEPUU,
XapakTepHble 018 PYCCKOA3bIYHbIX NMPOBbLIX COOBLLECTB (Ha2 OCHOBE CKPUHLLOTOB, MYyOANYHBIX
OT4eTOB N Pa3bopos).

2. Ha ocHoBe cobpaHHbIX KeNCOoB pa3paboTaTb MHTEPAKTUBHbIN NPOTOTUMN-CUMYNSATOP,
NPefocTaBNALLNA MITHOBEHHYKO 06paTHYIO CBA3b U Pa3bsCHEHNS.

3. OueHnTtb 3(PPeKTUBHOCTL pas3paboTaHHOrO TpeHaxepa MyTeM nNpPOBeAeHUs
TECTUPOBaAHNSA «A0 1 Nocne» cpean NpeacTtaBuTenein Leneson rpynmnol.

AHann3 n o630p cyuecTByloLen nHdpopmaLmm

AKTYyanbHOCTb MpPOEeKTa MOATBEPXKAAETCA CTATUCTUYECKUMMU LAHHbIMM O MOBEAEHUN
OeTen N NoApOCTKOB B CeTU. 1o AaHHbLIM 0THETOB «Jlabopatopun Kacnepckoro», B 2023 roay
67% peTen perynapHo nrpanm B MObusbHble NN BUAEOUTPbI, a NOSIOBMHA U3 HUX NpOoBOAWa
3a Urpamm He MeHee 4aca B fAeHb [1]. OTuM undpbl yKasbiBalOT Ha BbICOKUM YPOBEHb
NOrpy>XeHns Leneson aygutopumn B UrpPoBYO cpeny.

YpoBeHb Yyrpo3 Takxke pacteT. B 2024 rogy 4ucno noOnbITOK arak Ha
HeCOBEPLUEHHONIETHUX rerMepoB yBenuunnocb Ha 30% Mo cpaBHeHWO C npegpiayLwmm
nonyrognem. Mo gaHHbIM 3KcnepToB, 6onee 132 ThbiCAY OETEN-UMPOKOB CTanu >XepTBamu
dpuwnHra 1 ckama 4epes nonynspHble Urpbl, rAe MOLLUEHHUKM YaCcTO MAaCKUPYHTCA MOA
UrpoBble OOMOSHEHUSA uUnn «becnnatHble GOHYyCbl» [2]. MOMUMO UrpOBLIX YrpPO3, TakXe
OTMeYaeTcs pocT KubepnpectynHocTn. CornacHo gaHHeim MB[ P®, ¢ 2020 no 2023 rog
4Yncno KMbepnpecTynsieHnin, COBEPLLEHHbLIX HECOBEPLLUEHHONETHUMI, BBIPOCIO B 74 pa3sa. OTu
hakTbl MOAYEPKMBAIOT, YTO AETU M MNOOPOCTKN HEe TONbKO CTAHOBATCH >XepTBamMu, HO U
BOBJIEKAIOTCS B NPECTYMHbIE CXEMbI, YaCTO MOA NpensioromM fierkoro 3apaboTka [4].

AHanus gaHHbIX 0 Knbepyrposax (2015-2024 rr.)

[Morpy>xeHune B TeMaTuUKy NpoeKTa Havyanochk ¢ aHanmnaa gataceta «Global Cybersecurity
Threats 2015-2024», goCcTynHOro Ha nnatgopme MalumHHoro oby4veHnsa Kaggle [5].

Ctatnctnyeckuin aHannsa 3000 3anucen No3BoNUN caenatb cnenyolme BbiBOAbI:

1 [nobGanbHble TeHOeHUMN: B MUPe NO Tunam artak JOMUHUPYIOT (PULLIMHE 1©

BbIMOraTenbCTBO, YTO FOBOPUT O MOMNYNAPHOCTN METOAO0B, OCHOBaHHbIX Ha ObMaHe

YyenoBeka (coumanbHbIin UHXXUHUPUHE unn SE).
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1 Poccuinckuin cpes: Poccna exogut B Ton-10 cTpaH Mupa no abconoTHoMy yulepby oT
SE-atak, onepexas [ecATkn gpyrnx rocygapcts. 3a nepuog 2015-2024 rr. n3-3a
AaHHoro Tuna atak Poccus notepsna 6onee 1,76 mnpa gonnapos — 310 6onbLue, Yem
OT OpYyrux yasBUMOCTEN, YTO NOAYEPKMBAET Pa3pyLUMTESIbHOCTb 3TOr0 Hanpas/eHUs U
aKTyaslbHOCTb €ro pacrno3HaBaHus 1 nNpeaynpexneHns.

T Tllodyemy aTO onacHo: SE-aTakm HanpaefeHbl He Ha TEeXHWKY W NpOorpamMmMHoe
obecneveHne, a Ha nogen: Npexxae BCero Ha MNCUxXosiorMyeckn yassumble rpynnbl —
LWKONbHUKOB, CTYOEHTOB, MEHCUOHEPOB, popuTenen. [lpu 3TOM 3afencTBoBaHbI
npuBbIYHbIE U Ge3onacHble Ha NepBbl B3rNS4 KaHanbl — TenedoH, noyTa, CoLCeTH,
MecceHmKepbl. U xxepTBaMmy CTaHOBATCA OObIYHbIE MONIb30BAaTENMN, HE MOArOTOBJIEHHbIE
K TaKM CLieHapusiM.

OcHoBHas 4acTtb

KoHuenunsa n metogonormsa npoekta

B ocHoBe npoeKTa — NpMHUMN NPaKTUKO-OPUEHTUPOBAHHOIo 0by4yeHns, korga BMecTo
CKYYHOW Teopuu Monb30BaTensaM npenfaraeTca >XUBOW ONbIT, UMUTUPYIOLWNA peasibHble
cutyayum [6]. Cam npoekT npenctaBnseTr CcoboN WHTEPaKTUBHBLIA  CUMYNSATOP-KBU3
(BUKTOPUHY), coCTOAWMA N3 Habopa KapToYeK C peasbHbIMM npumMepamu GULINHIA U3
PYCCKOSI3bIMHHOMO CErMeHTa OHManH-Urp.

MexaHnam oby4deHuns BKIIKOYAET cneayowme artanbi:

1. lNMonb3oBaTento NoKasbIBaeTCa KapToyka C N300pa)keHMeM MoTeHUManbHO OnacHoro
COoOOBLLEeHNsa nnn canTa.

2. lNonb3oBarenb 3a orpaHn4eHHoe Bpems npUHUMaeT peLueHve 06
onacHocTu/6e3onacHOCTM cuTyauuun.

3. Cpasy nocne Bblbopa oTBETa MNONL3OBATENO MPEenOCTaBnsSeTcsa obpaTHas CBA3b C
NpPaBubHbIM OTBETOM U KPaATKUM MEPEYUCTIEHNEM MNPU3HAKOB ObMaHa («KpacCHbIX
cpnaros») unu, HAO6OPOT, OTCYTCTBUS PUCKA.

PaspaboTka npotoTuna-tpeHaxepa B Roblox Studio

Paspabotka npototmna Benacb B cpege Roblox Studio. 9Tta nnargopma o4eHb
nonynsipHa cpegu nogpoCcTKOB, YTO obecnevnBaeT NPsIMON OOCTYN K LEeneBon ayguTopun.
Taxk>xe Roblox Studio npegocTtaBnsieT NpoCTble MHCTPYMEHTbI, MO3BOMIAIOLLME ObICTPO CO3a4aTb
3afyMaHHbI  NpoToTUN  6e3 HeoOXOAMMOCTU lyOOKOrO 3HaHWUSl CIHOXHbIX  S3bIKOB
nporpamMmmMmnpoBanus. NMpoToTnn npencTasnseT cobom NPOCTON KBUS-TPEHAXKEP C KOOOM Ha
Aa3blke Lua (Puc. 1).
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ChbIrpartb CHOBa

PucyHok 1. CneBa HanpaBo: KapToyKa C 3aaHneM, npaBusibHbIA OTBET C pa3bopom;
BHU3Y: 9KpaH NTOroB MO OKOHYaHUN NrpPbl.

MeToapl

Npes npoekTa BO3HMKIA M3 JIMYHOIO OMbiTa aBTOpa, CTOSIKHYBLUEroCsi C yfloBKamu
MOLLUEHHNKOB B cpefe OHNamH-urp. B npouecce paboTbl Hag NPOEKTOM TPaauUMOHHbIE
MeToabl UccnegoBaHns (U3yYeHNe WCTOYHUKOB, OMy6/MKOBaHHbIX B OTKPbITOM AOCTYMeE)
CoYeTaNNCh C NCMONb30BAHNEM NHCTPYMEHTOB NCKYCCTBEHHOIO NHTENNEKTA.

Cratuctndeckas obpaboTka AaHHbIX U3 paraceta W pe3ynbTaToB 3KCMepuMeHTa C
hoKyc-rpynnon npoussoguiiace C nomMowpo Asblikoson mopgenn (LLM) ChatGPT o3 nu
nHctpymeHta Data Analyst. lNporpammHbIii Kog Ons NpPOTOTMNA-KBM3a CO3[aBasics C
NCNONb30BaHNEM KOMOMHaUUM pasnnmyHbiX LLM-uHCTpymMeHTOB, BKao4dasa Perplexity,
ChatGPT 5 Thinking n Cursor. Takon nogxopg, no3sonuia He 6e3ayMHO aenermposaTtb paboTy, a
OCMbIC/IEHHO uKccnepoBaTb BO3MOXHOCTM W pns  pelweHns wuccnegoBatenbCKUX U
TEXHMYECKUX 3agady. ABTOpP COBMECTHO C Hay4dyHbIM pykoBoguTenem nogbupan wn
KOppeKTnpoBan NPOMNTHI, CaMOCTOATENBHO nposogun n OOKYMEHTMpoOBan
nccnegoBaTelbCKNUA - 3KCMEPUMEHT, 4YTO  OEMOHCTPUPYET ryboKoe MorpyxeHne B
METOAONOMMI0 CO34aHNs Hay4YHOro NpPoeKTa.

I nt ernat ioofn aPlr ojfoeusrsniaoln a | 10
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lMnaH paboTbl N0 CO30aHUNIO UTPbI

KOHTEHT ana urpbl-cumynsitopa b1l CO6paH N3 OTKPbITbIX UCTOYHUKOB, TaKNX Kak YaTbl
NrPOBbIX COOBLECTB N TEMATUYECKME rPynmnbl B COLMaNbHbIX CETSX.

Bbinn y4TeHbl cnegyowme pucku:

Bce ckpnHWwoThl 6binn coenaHbl B 6e3onacHon Beb-cpepe.

CcCblfIKM 13 NPUMEPOB HE OTKPbIBANIUCh N HE 3aryCKasnuch.

Bce JINYHblE OAaHHble n nceBOoOHUMbI nosnb3oBaTenemn Obinn

AHOHUMN3NPOBaHbI/U3MEHEHBI 151 0becnevyeHnss KOHPUOEHUNANBHOCTN.

MeTtoauka oueHkn apHeKTUBHOCTHU

Ona npoeepkn oby4arouwlero addekta npoekta 6bina paspaboTaHa chneumanbHas
MeToAMKa OLEeHKWN, OCHOBaHHas Ha «TecTe po/nocne» ¢ (QOKyc-rpynnon n3 9 4enosek,
npegcTaBnTenein Leneson aygutopumn (onncaHne akcnepumMmeHTa n gatacet B [punoxeHun 1).

1. [MpenoBaputenbHoe TecTUpoBaHWe («Oo0»): [pynne y4YacTHUMKOB npepfiaraeTcs
NPOWTK TEeCT, COCTOSALMIA M3 6 BOMPOCOB, MOXOXWUX (HO He WOEHTUYHbIX) Ha BOMPOCHI
TpeHaxepa.

2. [MpoxoxaeHne TpeHaxkepa: Y4aCTHUKN NPOXOAAT MHTEPAKTUBHbIA CUMYNSTOP.

3. NToroBoe TecTupoBaHue («nocne»): YYaCTHUKM MOBTOPHO  MPOXOAST
aHanorn4Hbln TeCT U3 6 BOMPOCOB (OTANYHBIX OT TecTa «[4o0» W OT WUrpbl), NOCne 4ero
pe3ynbTaTbl CPaBHUBAKTCS C NEPBUYHBIMM.

Pesynbrathbl aKCnepumeHTa

[Mony4yeHHble pe3ynsTaThl NPOAEMOHCTPUPOBAN BbIPaXXEHHbIN oby4atowmin pdexT
(Tabnuua 1): cpegHuin 6ann okyc-rpynnbl Belpoc ¢ 4,1 U3 6 Ha NpeaBapuUTeNIbHOM TecTe [0
6,0 13 6 Ha UTOroBOM, T.€. BCE YHACTHUKN BEPHO pPeLnnin Bce 6 HOBbIX 3afaHUN «Mocse».
KpuTunyeckn BaxkHble oLNOKK (MPONYCKN CiyYaes (PULLNHIA) NOSIHOCTLIO MCHYE3U, NPU 3TOM
«JIOXKHbIX TPEeBOr» He NpubaBUAOCh: U YYBCTBUTESIBHOCTb K (PULLMHIY, U TOYHOCTb €ro
pacnosHaBaHua pgocturnm 100%. Ha aTtane npoxoxaeHus TpeHakepa CPepHAs TOYHOCTb
cocTtaBuna 83% npu ecTeCTBEHHOM pa3bpoce No y4acTHUKaM, YTO FOBOPUT O peasiMcTUYHOM
CNIOXKHOCTWN KeWcoB; Mocsie NpocMoTpa pa3bopoB HaBblkKM Cpaldy MEPEHeC/IMCb Ha HOBble
npumepsbl. [JononHuTeneHO Habnoaanocb HeboNbLIOe YCKOPEHWE MPUHATUSA pPeLUeHU:
cpefHee BpeMs OTBeTa B TecTax cokpatunocb npumepHo ¢ 10,5 po 10,0 cekyHp npwu
coxpaHeHun numuta B 15 cekyHpn. [poBepka Ha Hecny4YanHOCTb NPUPOCTa nokasana, 4To
ynydweHne obbsACHAETCA UMEHHO TPEHUPOBKONW, a He yaadein. B cymme 3TO O3Ha4aeT, yYTo
TpeHaxkep NMOMOoraeT He TOJIbKO pacno3HaBaTb MOLUEHHUYECKMe cueHapuu, HO 1 fenatb 3TO
OTHOCMUTENIbHO CMOKOMHO M BbICTPO, NPU 3TOM He nyTas 6e30nacHble N onacHble CUTyauun.
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Tabnuya 1
CsopgHasa Tabnuua pesynstaToB. [MosscHeHWs: /6 — BepHbIX U3 6; C — cpefHee BpeMs oTBeTa
(cek). 3HaKn gP— NPUPOCT/N3MEHEHME «NOCNe T [O».

| b || pnos | wrpase |nocneseé| obanms | po,c |[mocnEc]|  @c |
[PO1 | 5 | 5 | 6 | +1 | 102 || 93 | -09 |
P02 | 1 | 5 | 6 | +5 | 120 || 107 | -13 |
P03 | 4 | 6 I 6 | +2 | 102 || 107 | +05 |
P04 | 4 | 3 | 6 | +2 I 93 || 97 | +04 |
P05 | 4 | 6 | 6 | +2 | 98 | 100 | +02 |
P06 | 4 | 3 | 6 | +2 | 102 | 97 | -05 |
P07 | 4 | 6 | 6 | +2 | 108 || 100 | -08 |
P08 | 6 | 6 I 6 I 0 | 103 || 97 | -06 |
P09 | 5 | 5 | 6 | +1 | 115 || 100 | 15 |
Cpepree|| 41 | 50 | 60 || +19 || 105 | 100 | -05 |

lMepcneKkTuBbl passuTusa NpPoeKTa

B panbHenwem nnaHupyeTcs:

- YAy4YWNTb NONb30BaTENBbCKUI UHTEP(ENC, paclumpuTb Habop Kencos (B TOM 4ucne
YCNOBHO «MOXOXXWNe Ha (PULLKHT, HO 6e30nacHble» CUTyauumn) 1 BBECTU YPOBHU CITIOXKHOCTU C
apjanTtauunen nog urpoka;

- MPOBECTN «OTNIOXKEHHbIN TeCT» Yyepes 1,5-2 Hegenu, 4Tobbl NPOBEPUTL YCTONYNBOCTb
NOMYYEHHbIX 3HAHWUI;

- paspaboTaTb cneunanbHbll PEXUM s yuuTtenen, raoe byoet aBToMmaTnyeckunin cobop
pe3ynbTaTtoB B Tabnvuy 1 BO3MOXKHOCTb 9KCNOpTa OTHYETOB;

- pacwmpuTb BO3MOXXHOCTU AN UrpoOKoB: 60f5iee peanUCTUYHbIE KapTO4KU C
3a0aHNAMMN (CKPUHLLIOTBI «peasibHbIX» CUTyauun), OTCRexunBaHne nporpecca, OOCTUXKEHNNA,
agantauun 3agaHnini - (OTCRneXmBaHUE W3MEHEHUN NPaKTUK WHTEPHET-MOLLEHHNYECTBA),
nopaep>xka MOGUNbHbIX YCTPONCTB U Mnp.

3akn4yeHne n BbIBOAbI

[MpoeKT «Phish Busters» — 3T0 nonbiTKa akTyanbHOro noaxona K 06y4eHuo NoApoOCTKOB
HaBblkaM Knbepbe3onacHoOCTM C NCMONb30BaHEM UrPOBOI NnaTgopmel. B xoge npoekTa 6bin
CO34aH NUHCTPYMEHT, AoKa3aBLUMiA CBOK 3(P(PEKTUBHOCTD.

OcHOBHbIe BbIBOABI:

T CoumnanbHasa MHXeHepus ABASETCA OAHOW U3 OCHOBHbLIX Yrpo3 O/s MOLAPOCTKOB, U

TekyLme obpasoBaTefibHble METOANKN HEAOCTATOYHO 3 (EKTUBHLI B 6opbbe C He.
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1 lenmndukaums B opmarte WUrpoBOro CUMyNATopa-kBM3a Aokasana CBO
9(P(PEKTUBHOCTL B MOBbIWEHNM OCO3HAHHOCTM U HaBbIKOB pacro3HaBaHus
MOLLIEHHUYECKNX CXEM.

1 PagspabotaHHbin npoToTMn  wurpbl B Roblox Studio npepgctaBnser cobon
MacLuTabupyemoe peLleHne, B KOTOpoe MOXXHO A06aBnsATb HOBblE KENCHI U CLeHapuu,
NoaAepXXueas TeM CaMbliM €ro akTyaslbHOCTb.

[Mony4yeHHble pe3ynbTaThl MO YAYYLWEHUIO HaBbIKOB pacrno3HaBaHns MOLLEHHMYecTBa
NOATBEP>KOAt0T BbICOKYIO NMPaKTUYECKYIO LIEHHOCTb NPOoeKTa 1 ero noteHuman onas LWupokKoro
BHegpeHus B obpasoBaTesibHbIi NpoLecc.
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ENVIRONMENT AND ECOLOGY

UDC 528.48:624.21

Arno V.V,, Kolesnichenko E.P., Semykin E.S., Dolbin I.D.
Assessment of the impact of climate change in the North-East on
the deformation of engineering structures
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ApHo BepoHuka BnagnmuposHa
KangupaT TexHMYecKkux Hayk, goueHT kadenpbl feonorum n ropHoro gena ®re0Y BO Cesepo-
BocTouHbI rocyaapCTBeHHbIV YHUBEpPCUTET, . MarapaH
KonecHnyeHnko Esa lNaBnoBHa,
CtyneHTKa 3 Kypca
HanpasBAeHns NOAIrOTOBKUN «[OCYAapCTBEHHbIN Y MyHULUMNANbHbBIA ayguT»
BLUTA MI'Y um. M.B. JlomoHocoBa, .MockBa
CewmblknH EBreHmnin Cepreesuy,
Crapwuin npenopgasatenb Kadenpbl [leonorum n ropHoro gena ®Irb0OY BO Ceepo-BocTouHbIN
rocyfapCTBEHHbIN YHUBEpPCUTET, . MarapaH
Hon6uH VBaH OmuTtpuesny,
CtyneHT 3 Kypca
[MonuTeXHNYECKNn NHCTUTYT
®rb0Y BO «CeBepo-BocTouHbIN rocyaapCTBEHHbIN YHUBEPCUTET

Abstract. The article presents a comprehensive analysis of the impact of climate change on the stability and
deformation of engineering structures in the NeEhstern region of Russia. The study uses clirdata from the Russian
Hydrometeorological Center for the period 2@0&5, which includes air temperatures, precipitation levels, and soil freezing
depths. A statistical analysis is conducted to estimate the average values, variance, standard dedatiefficient of
variation. A correlation matrix is used to identify the relationships between climate parameters and the magnitude of
deformation. Based on these data, a multiple regression model wittvalidaton was constructed. The results show a
steady increase in average annual temperatures, an increase in precipitation, and a decrease in frost depth, whield is associa
with an increase in deformation of engineering structures. The graphical representation of the data demonstrates the dynamics
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of changes and the need for adaptive monitoring.

Keywords: The study contributes to understanding the climate impact on engineering infrastructure and
developing measures to improve its sustainability.

OsoaeRcd+ 36Ra6i a e30e3zreRYRaBdopoos¥doataahe dqdosResoyaado
}] 3826 YyoYas3ai 2 eadea3s5RGOD 279na0asd3af)ysrceagdRs | Mx3mw0XLI . Y | 36
ddoosReoya3>doa ©vRoaosaha 002v3ad90dklB:s 3R>, 3 20d bRy ReIaysdoas e 0290¢
dadoyas3as Yoo yoBReodosyY €¢32903bR22t y¥3)968aY. €3aYaraoa 38RE8I3G:
©23€£03300, >8RaeR3goaaya> a6ddasasot 2 deatrtddoecoasaesgaY YR30
Yht Ydaosot YbROoO9sa3Ytbhas sape} dJdosRsogadadasaRc zR3 RPRecaRNRaaY
cea3B83a09R 9eoeadi s99anaERdsvwRecIBOyY3daBpdi aRAMR eoaadRHAHYRI G
330evoayarva¥Yfhg easea3Re) 3, JYadoyaosaosa a&a3Rede¥Y 0 320D022a
s9pnwm»aflg 3223} padade. O03Rdoyaszdea e€3ae38RYdasoa eRaahg ea
ReRegoYooaya 9300263300y R. L 33daea¥YRao2a 3ga3of3x8Y) 08 €00 !
2729d3R383)3de} 3} o 3RDb3RrecgdyIFemnewdt caYhraosot at |} 36ase

tdiya¥Yha deddoesyRB:oyas3>doa obsasaasaot, eada3s5RGO0, 29D0d
yaarvaoaboyasdoa 3069, 30Y¥%3d33oaveede] RoaRd0bD),, 9sxmambdxcoR®.y, ta

PeueHseHT: CarntoB Pamunb ®apratoBud, KaHANOAT TEXHUYECKUX HAYK, OOLEHT,
3amecTuTeslb gupeKTopa no Hay4yHon padbote B OO0 «Hay4yHo-nccnegosaTebCKUm n
NPOEKTHbIN MHCTUTYT 9KOIOrMYecknx npobnem», r. OpeHbypr

BsepneHue.

PernoH CeBepo-BocTOoKa Poccum xapakTepusyeTcsi CYpPOBbIMU  KAUMATUYECKUMU
YCNOBUAMU, NOABEPXKEHHBIMU 3HAYUTESIbHBIM U3MEHEHUAM M3-3a 106a1bHOro NOTENEHNS U
aHoOMannin NOroAaHbIX PEXMMOB. YBeNn4eHne CpepHerogoBon Temnepartypbl, Mogudukaums
0CagKoB U Ce30HHble KonebaHus TemnepaTypbl BbI3bIBAOT HapyleHWe YCTOMYMBOCTU
FPYHTOB, YTO HEMATUBHO CKa3blBAETCSH HA re0fe3UYECKNX CETAX N MHXXEHEPHBIX COOPY>KEHUSX.
Llenb uccnepoBaHus — OUEHUTb BAUSAHWE KAMMATUYECKMX (DakTOpOB Ha pedopmauunn
NHXXEHEPHbIX OOBEKTOB pPernoHa Ais NoBbILEHNA TOYHOCTU MOHUTOPUHra U 6e30nacHOCTU
akecnnyatauum [3-7]

Metogbl. [Ona aHannsa MCNonb30BaHbl KIMMaTUYecKne pAaHHble [napomMeTueHTpa
Poccun 3a nepmopn 2015-2025 ropoB, BKAYaa TemnepaTypbl, Ocagku W rmayouHy
npoMep3aHnsa rpyHToB. [lpMMeHANncb MeTogbl MaTteMaTu4ecKoro MoOeMpOoOBaHUSA
pgecopMmaunin - ¢ y4eTOM CE30HHbIX KonebaHunm TemnepaTtypbl W FEOTEXHUYECKUX
XapakTePUCTUK FPYHTOB. CTaTUCTUYECKUA aHann3 BK/IKOYaN OMMCATENbHYK CTaTUCTUKY U
MHOIOMEPHbIA PErPECCUOHHBIN aHanM3 C UCMOJSIb30BaHNEM METOAOB KpOoCC-Banupaumm u
OLEHKM KadecTBa mogenn (koadhpuumeHT getepmnHaumm, MAE, RMSE) [8-11].

Hedopmaumn mMogenmpoBasinCb MaTeMaTU4eCKM C YYETOM CE30HHbIX WU3MEHEHUN
TemnepaTtypsbl (bopmyna 1):
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0O O OfOEN 6 % Q07 (1)

roe O — pedopmauusi B MOMEHT 0, O — HavasibHOe CMeLleHne, 0 — aMmnanTyga
KonebaHnin,] — UuKNnyeckKasa 4actoTta, %o— (pa3oBbIi COBWUT, 00— KOappULUMEHT TpeHaa, T
— cToXxacTunyeckas owmnbka.

[MpoBeneH cTatucTuyecknin aHanna (popmysbl 2—-3) 1 MHOTOMEPHbBIN PErpecCUOHHbIN
aHann3 (popmyna 4) ¢ Kpocc-sanupauuen [6, 10-13].

CpepHee 3Ha4veHNe (MaTemMaTnyecKoe oXXuagaHme):

™| O

roe QO — oTAeNbHble HabnaeHUs, € — Y1Mcno HabIaeHUN.
[ncnepcns n ctaHaapTHOE OTKJIOHEHME:
P ~

Y- nd @ RY Y
€ p

dopmyrna MHOroMepHOro perpecCuoHHOro aHannsa
Mopenb MHOXXeCTBEHHOW JINHENHOW perpeccuu:

&1 1o 1o E e - )
roe
() — 3aBuCUMas NepemMeHHas (Hanpumep, BennynHa gedopmauun),
( — HesaBUCMMble MNepeMeHHble (Hanpumep, TemnepaTtypa, ocagku, rybuHa
npoMep3aHuns),
I — KoahuumMeHTbl perpeccuun, oTpaxkaroLwme BansHne (akTtopos,

- — cnyyanHas ownbka,

f] — 4ncno akTopoB.

Kpocc-Banupaumus

[lns OLEHKM YCTONUYMBOCTY MOAENN 1 €€ CMOCOBHOCTY K 06OBLLEHMIO NPUMEHSIeTCs Q
KpaTHasi Kpocc-Banuaauusi, npy KOTOPOI [aHHble pasbuBaloTCs Ha Q) paBHbIX YacTeil.
MooyepenHo Q p vacTell MCNONbL3YKOTCA ONisi 0ByYeHUs, ogHa — [NA TeCTMPOBAaHWS.
ToroBas meTpnka — cpepgHee 3Ha4yeHune rno Bcem pasbunenHnam [1-2, 15-17].

Pesynbtatsl. B pesynbraTte CTaTUCTUYECKOrO aHanusa n uccnegoBaHns HabnogeHun
nedopMaunini - MHXEHEPHbIX COOPY>XEHUN npencTtasfeH OOOBOWEHHBIN 0030p [[aHHbIX,
OTPaXEéHHbIX B Tabnuuax 3-6. Tabnuua 3 [EMOHCTPUPYET WUCXOOHblE KIMMaTU4Yeckune
napameTpsbl (TeMnepaTtypa, ocagku, rmybnHy npomep3aaHus) B TedeHmne 2016-2025 rogos, 4To
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FPYHTOBblIE  OCHOBaHWUA.
CTtatuctndeckne nokasartenu, NpuBefEHHble B Tabnuue 4, nokasblBalT BapuabenbHOCTb
AaHHbIX 1 MOATBEPXKAAKT HaIN4YME 3HAYNMbIX CE3OHHbIX U A0SIFTOCPOYHBIX TEHOEHLUMN.

Tabnuya 1.
Knumatunyeckue nokasatenn Cesepo-BocTtoka Poccun go 2025
MapameTp 2016 | 2017 2025*
Temnepartypa (°C) -12.3 | -11.8 -9.2
Ocagku (Mm) 450 | 480 560
Mmy6uHa npomep3sanHns (cm) | 140 138 120
Tabnuua 2.
KoppensaunoHHasa matpuua (PyCCKUn/aHrmnncKum)
Temnepatypa Ocapkun Mmy6uHa Oedopmavmu
(Temperature) (Precipitation) npomep3sanHna (Frost | (Deformations)
Depth)
Temnepatypa 1 0.46 -0.97 -0.63
(Temperature)
Ocagku (Precipitation) | 0.46 1 -0.45 0.15
Mmy6uHa -0.97 -0.45 1 0.63
npomep3anHns  (Frost
Depth)
Hedopmanyn -0.63 0.15 0.63 1
(Deformations)
Tabnnuya 3.
VcxogHble gaHHble HabnogeHunin no mepsnote (2016-2025)
log | Temnepatypa (°C) | Ocagku (Mm) | TnybuHa npomep3anus (cm)
2016 | -12.3 450 140
2017 | -11.8 480 138
2018 | -11.2 470 136
2019 | -11.5 490 135
2020 | -10.9 510 132
2021 | -10.7 520 130
2022 | -10.2 530 128
2023 | -9.9 540 125
2024 | -9.5 550 123
2025 | -9.2 560 120
MorpewHoCTb NSMepPEeHNn (CTaHaapTHas ownbKa) paccynTbiBaeTCs Kak g-na.5:
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roe:

1 ., — cTaHpapTHas owunbka,

1 'O — oTgenbHble U3MEPEHNS,

 'O— cpenHee 3HaueHne U3MepeEHU,

1 € — 4ncno HabnaeHWA.

Tabnuua 4.
CraTnctndeckune nokasatesnn N OTKIIOHEHUSA MO KIIMMaTU4YECKUM AOaHHbIM

[MokasaTtenb Temnepartypa (°C) | Ocagkn (Mm) | y6buHa npomep3saHns (CMm)
CpegHee (Mean) -10.86 519 131.2
Owncnepcus (Variance) 0.85 231.56 59.07
CtaHgapTtHOe oTKnoHeHune (Std Dev) | 0.92 15.22 7.69
KoadduuneHT Bapunauum (CV, %) 8.46 2.93 5.86

Ha ocHoBe AaHHbIX NO cpegHeroqoBon Temrnepartype pernoHa pocta ot 0,7 po 1,8 °C,
YBEMNYEHUID CYMMapHbIX ocagkoB Ha 5-60%, W Ce30HHbIM KonebaHusM  rnyOuHbI
npoMep3aHnsa NPOBOANNIOCH NOCTPOEHNE Mogenu perpeccumn [14-17].

N3 Tabnuupl 1 BngHO, 4to B nepuog ¢ 2016 no 2025 rog B pernoHe HabnwopgarTcs
YCTON4MBbIE USMEHEHNSA KNMaTUYeCcKux napameTtpoB. CpegHerogoBas temnepartypa nmMeet
TEHAEHUMIO K MNOCTENEHHOMY MOBLILWEHNO, YTO MNPUBOOUT K CHXKawoLWencs rnybuHe
npomep3aHuns rpyHToB. OOQHOBPEMEHHO PACTET KO/IMYECTBO MOAOBbIX OCaAKOB, YTO BAUSIET HA
BIAXKHOCTb N MEXaHUYeCKne CBOWCTBA FPyHTa. OTU [aHHble CO3[al0T NPEeAnoCbiKU LS
N3MEHEHNSA reoTEXHUYECKUX YCNOBUN TEPPUTOPUN, YTO HeOoOXOAMMO yuuTbiBaTb MpU
MOHUTOPMHIE N MNPOrHO3NPOBaHUN CTaOWUIBHOCTU reofe3nyecknx ceTterl U MHXEHEPHbIX
coopy>eHun [13-15]. HarnspgHoe npepncrtaBneHve 3TUX TEHAEHUMA U UX B3anMOCBA3N
OTPaXXeHO Ha rpadukax U3MeHeHus Temnepartypbl, 0OCagkoB U ryObuHbl NpoMep3aHnsa 3a
yKasaHHbI nepuog, (puc.1,2,3).

TpeHn cpegHemecsa4HoOW Temnepatypbl Bo3gyxa (2016-2025 rr.) nokasbiBaeT
YCTONYMBOE W 3HA4UTENbHOE noTenneHne pernoHa (puc.1). TemnepaTypa noBbILWAETCS
NPakTUYeCKn HenpepbiBHO, YTO coBnagaeT C rnobasbHbIMU TEHOEHUMAMN KIMMaTUYEeCKOro
N3MEHEHUNS N COMPOBOXAAETCH YMEHbLLEHNEM rNYyOrHbI NPOMeP3aHnsA MPyHTOB [6-8].
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PucyHok 1. TpeHp cpeanmecsyHon Temnepatypbl Bo3ayxa (2016-2025)

[JuHamuKa rogoBOro KonuMyecTsa OCafKOB 3a 3TOT XKe Mepuof XapakKTepusyeTcs
NOCTENeHHbIM yBenndeHnem (puc.2). PoCT ocapgkoB yBenM4MBaeT BNAXKHOCTb MOYBbI U
CNOCOBCTBYET N3MEHEHNIO (PNINKO-MEXAHNYECKNX CBOMNCTB MPYHTOB, YTO B Pe3ysbTaTe MOXeT
NPUBOOUTL K YCUNEHNIO AedopMaunoHHbIX npoueccos [6-8, 17].
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PucyHok 2. [JuHamuka rogoBoro koandectsa ocagkos (2016-2025)
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TpeHn rmybuHbl NPOMepP3aHns rpyHTa AEMOHCTPUPYET COKpalleHne MpoMep3fioro
CI0s1, YTO CBA3AHO U C MOTENIEHNEM, U UBMEHEHNEM pPeXXMa ocaaKos (puc.3).

CokpauweHune rybuHbl NpoMep3aHnsa ocnabnsaer MOPO3HOEe My4YeHue, HO Npu 3TOM
MOXET yXyALwaTb CNOCOBHOCTb MPyHTa YAEPXMBATb CTPYKTYPHYIO MPOYHOCTb, YTO TpebyeT
OOMNOSIHUTENBHOIO KOHTPOSIS MHXXEHEPHbIX OO LEKTOB.
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PucyHok 3. TpeHnp rnybuHbl npomep3anHuna (2016-2025)

[aHHble no geopmMmaumsim COOpY>XEHUN UNNKOCTPUPYIOT NOCTEMEHHOE YBENMNYEHNE KaK
BEPTUKASIbHbIX, TAK U FOPU30HTaNIbHbIX CMELLEHUI B MUIIMMETPAX, YTO CBUOETENLCTBYET O
BAINAHNN KJIMMATUYECKUX U3MEHEHNIN HA UHXKEHEPHYIO NH(PPACTPYKTYPY pernoHa [5-7].

MpuynHbl gecopmMaumin, BKINOYaa CE30HHOE TasgsHUE U N3MEHEHNS BNAXXHOCTU MOYBbI, U
BPEMS MPOSIBNEHUA COBUIOB (aKTUMBM3aUMsi B BECEHHe-NETHUN nepuopn), TwaTenbHO
3admKcupoBaHbl B npumMedaHnsax (puc.4).

ST rpadukn nNog4EPKMBaOT HEOBXOOUMOCTb KOMMJIEKCHOrO MOHUTOPUHra LS
CBOEBPEMEHHOIO BbISBSIEHMA PUCKOB M pas3paboTky afanTMBHbIX Mep no ctabunusaumn
NHXXEHEPHBIX COOPYXXEHUI B YCNOBUAX ObICTPO MeHsowerocs kKnmmara CeBepo-BOCTOKA
Poccun [6,16].

AHanns nokasasn ycTon4mBoe NoBbILWEHNE CcpeaHeroqoBon TemnepaTypbl Ha 1,5-2 °C u
yBennyeHne aMnanTyabl CE30HHbIX KonebaHui, a TakKe pOCT CyMMapHbIX ocagkos Ha 5-60%
3a wuccnegyembin nepuop. KoppensunmoHHas maTpuua npogeMOHCTpupoBana CuibHble
B3aMMOCBSA3U MexXxay TeMnepatypon, rmy6bnHon npomMmepsaHnsa n gedopmaumsimu.
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[MOCTPOEHHbIE PErPECCUOHHbIE MOOENN BbIABUN CTATUCTUYECKN 3HAYUMOE BIINSHWNE
BCeX (pakTopoB, NpuyeM TemMnepaTypa nMmena MakcumasnbHbli BKnag B gedopmauun. NporHos
nokasan ropgosoe yBenuyeHne pedopmauun nopspgka 0,5 MM, 4to TpebyeT afanTUBHOMO
MOHUTOPVIHIA N UH>XXEHEPHbIX Mep.

BepTnKanbHble CMELeHWs MHKEHEePHbIX COOPYMXEeHWA (MM) FOpW30HTaNbHbIE CMELLEHUS WHXXEHEPHBIX COOPYXKEHUA (MM)
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PucyHok 4. CMeLLeHNst MHXEHEPHbIX COOPY>KEHUI

ObcyxpeHvne. 3aMeTHO POCT Temnepatypbl W OCaAKoB, COMPOBOXAAKLNIACA
YMEHbLUEHNEM TNYyOUHbI NPOMEP3aHUs, YTO KOpPpenMpyeT C yBenndeHnem paecopmaumii.
Mopenb nopTBepXAaeT HeobXoAMMOCTb MHTErpaumm KanMaTUYecKmx napamMeTpoB Ofis
NPOrHO3a PUCKOB 1 KOPPEKTUPOBOK.

3aknodeHne. VlccnegoBaHne [EMOHCTPUPYET KPUTUYECKYHD POJSb  KIMMAaTUYECKNX
N3MEHEHNN B OUHaMUKe [edopMaunini MHXEHEPHbIX COOPYXXEHUN pernoHa. BHepgpeHune
afanTuBHbIX METOOOB MOHUTOPUHIA C YYETOM KMMATUYECKMX (aKTOPOB MO3BONSAET
NOBbICUTb TOYHOCTb EOOAE3UYECKUX USMEPEHUN W  CrocoOCTBYET  YCTOMYUBOCTU
NHPPACTPYKTYPbl B YCNOBUAX MEHSAOLWEroca knumarta. bygywme uccnegoBaHnsa LOMKHbI
(hOKyCUpOBaTbCA Ha PasBUTUN UHTENSIEKTYasIbHbIX CUCTEM MPOrHO3a M aBTOMaTU4YEeCKOro
pearvpoBaHna ons 3aHeKTUBHOMO yripaBieHns pUckamu.
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Abstract. In the 2%t century, the traditional goals of business management are being renewed. In the last century,
the goals of producing results at the lowest cost, in the shortest time, and in the most efficient manner were doméant, whil
in the new century, the goals afggluction that does not have a negative impact on the environment and is healthy and safe
have been set. In other words, the traditional model of cost, time, and quality has been changed to a new model by adding the
concepts of Environment, Occupationaldith, and Safety.

According to Henrik's theory, there are statistics that for every 300 dangerous incidents, there are 29 minor injuries
and 1 fatality. However, a total of 3,321 dangerous incidents were recorded in Mongolia from 2016 to 2024, of which 509
employees lost their lives and 761 employees suffered serious injuries. If we simply calculate the statistical figures from
Henrik's theory, there are 11 deaths and 73 injuries for every 300 dangerous incidents in our country.

Keywords. Occupational healt and safety, international standards, requirements, hazards, risks

PeueH3eHT: MapTexa AnekcaHap Hukonaesn4 — KaHaMOaT TEXHUYECKNX HAyK, OAOLEHT.
HoueHT OIrBOY BO «PTAY-MCXA nm. KA. Tumnpsazesa»

I. INTRODUCTION

Objective: To introduce an occupational health and safety management system in the
manufacturing sector.

Materials and Methods: An analysis of laws, legal acts, standards, and research materials
in force in Mongolia was conducted.

In the development of Mongolia, the position of high-risk sectors such as mining,
construction, and energy has increased, and their social responsibility, risks, injuries, and
dangerous incidents have begun to attract widespread attention from citizens to the head of
state. In this day and age, the processing industry is also a sector that deserves attention.

The Government of Mongolia, in collaboration with the Ministry of Food, Agriculture and
Light Industry and the Food and Agriculture Organization of the United Nations, has been
implementing good occupational safety and health practices in the processing industry, mainly
in the leather, wool and cashmere processing sector, since March 2018. As a result, projects
and programs are being implemented to protect workers from potential accidents and create
opportunities for the production of value-added final products from livestock-based raw
materials and export them in accordance with international standards. In this sector, where
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there is a lack of professional training for OHS specialists, it is commendable that the
establishment of an OHS branch committee under the Ministry of Food, Agriculture and Light
Industry will continue to plan and implement OHS issues in the leather, wool and cashmere
processing industry at the policy level.

Because.

Although industrial accidents and acute poisoning are more common in the mining and
construction sectors, the number of accidents in processing plants has begun to attract
attention in recent years. As large mining companies and enterprises pay more attention to
occupational safety, industrial accidents are relatively decreasing. The accident rate in 2024
decreased by 39 cases compared to the previous 4 years, and by 70 cases in 2018-2023. Also,
3,078 new cases of occupational diseases were diagnosed between 2006-2013 and 425 cases
in 2014-2022, indicating the effective implementation of the HEMAB management system in
the sector.

However, the number of accidents in the manufacturing sector is on the rise. In Mongolia,
a total of 120 industrial accidents and acute poisonings have been recorded in the
manufacturing sector over the past 3 years, resulting in 9 deaths.

Il. THEORETICAL OVERVIEW

Occupational Health and Safety

Every organization has a responsibility to ensure the occupational health and safety of its
employees and all participants in its activities. Some legal documents state that this
responsibility includes activities to protect and promote the physical and mental health of
employees. For example::

11t refers to comprehensive risk protection activities aimed at maintaining human working
capacity and health and creating healthy and safe conditions during work. / Law on OHS/

1Being healthy means not only physical health issues, but also the perfect state of mental
and social health. / WHO Declaration/

Ensuring occupational health and safety within the legal framework is a pressing issue
today.

Today, enterprises in Mongolia comply with legal documents such as 8 laws, nearly 200
standards, orders, decisions, rules, regulations, and instructions of the Minister of Labor and
Social Security and sector ministers regarding OHS.
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Number of standards, by sector
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Source: Mongolia with Standards Program
Figure 1: Standards in force in Mongolia

There are a total of 5853 standards in Mongolia, and when comparing the data with the
standards implemented in other countries, the following results were obtained. These include:

fInternationally recognized ISO 23010 standard

fiIChina has 180,000 standards

Germany has 30,000 standards

fRussia has 35,000 standards

fiMongolia has 5,853 standards, which shows a lack of product, service and operational
control in our country.

Standards and Quality and Safety

International trade agreements are being concluded because the quality and safety of
products and services supplied to the markets of developed countries around the world is
determined by the system of standards, technical regulations, conformity assessment, and
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control mechanisms related to the product. Today, ISO standards are used as the primary
criteria in more than 160 countries around the world.

According to the study, only 31.3% of our country's MNS standards comply with ISO
standards.

Table 1
National Standard Level Quantitative Indicators
National standard level
MNS 4022
MNS ISO 1163
MNS EN 45
MNS CAC 102 1831 or 31 ?o/o ISI cogsistgnt VIVIth
many national and regiona
MNS ASTM 133 standards.
MNS AASHTO 71
MNS IEC 90
Other 228
Total 5853

Source: Mongolia with Standards Program

The OHS situation in Mongolian manufacturing is characterized by high risks, weak
management systems, and a lack of a safety culture.
Although international projects, ISO standards, and government training measures have been
introduced in recent years, systematic implementation at the small and medium-sized
enterprise level is still insufficient, and employees' safe working environments are still not fully
protected.

Ill. RESEARCH SECTION

Mongolian processing industries are rich in raw materials, but weak domestic processing
capabilities, technology, financing, and market penetration hinder the production of high-value-
added products; the solution lies in policies focused on cluster/sector support, infrastructure
improvement, standardization, and training of specialists. According to the results of the World
Bank study, Mongolia’s economic growth is largely dependent on mining. Mongolia’s economic
growth is largely driven by mining and related consumption and investment, which has not
provided a consistent and independent boost to the growth of manufacturing.
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