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JIMTEMHOE ITPOU3BOJICTBO

VK 621.743.45

KOHTPOJIb HABOPA ITPOYHOCTH OOJIOYEYHbIM
HEJLTIOJIO3HO-KAJIKOCTEKOJbHBIM JUTEMHBIM CTEP)KHEM
B ITPOIIECCE EI'O M3IrOTOBJIEHUS HA CTEP)KHEBOM YYACTKE JIMTEMHOI'O IIEXA

I'yreko 10. U., Boiitenko B. B., Measequyk C. A.

@I'BOY BO «Jlyeauckuii cocyoapcmeentulil yHugepcumem umenu Braoumupa Hanay, 2. Jlyeanck

MONITORING THE STRENGTH GAIN OF A CELLULOSE-WATER GLASS CASTING CORE
DURING ITS MANUFACTURING PROCESS IN THE CORE SECTION OF A FOUNDRY SHOP

Gutko Yu. I ., Voytenko V. V., Medvedchuk S. A.
«LSU named after V. Dahly, Lugansk

Annomayusn. OyeHugaiomcs. Nepcnekmuebl NPUMEHeHUs. 8 JTUMEUHOM HPOU3B00CmEe 000I0UeUHbIX YELIONI03HO-
HCUOKOCMEKONIbHBIX TUMEUHBIX CIMEPIICHEN C 3ANOIHEHUEM GHYMPEHHUX NOA0CMel (POPMOBOUHBIM KEAPYEEbIM NECKOM TUDO
000POMHOU CMEPI’CHEBOU cmecvio De3 ceazyioueeo eewecmsed. llpumenenue maxux TUMEUHbIX CMEPNHCHE NO360J5em
CHUSUMb  IKONO2UYECKYIO HASPY3KY HA OKPYICAIOU[YIO cpedy 3a cuem MHO2OKPAMHO20 UCHOb306AHUS qbopMogouﬁoeo
K6apye6o2o necka 60 0OOPOMHOU CIMEPAHCHEBOU CMeCU NOCIe Pe2eHePayul GblOUMbLX U3 OMIUBOK JTUMENHbIX CIEPIHCHE.
Takoul cmeporchesol npoyecc obradaem 0OCMOUHCMEAMU KAK V-npoyecca, mak u neciano-sicuOKOCmMeKoIbHO20 Npoyeccd.
3a cuem smozo docmueaemcs couemanue GblCOKOU MEPMULECKOU CIMOUKOCMU NOBEPXHOCHU 0D0NIOYEUHO20 YETIIONO3HO-
IHCUOKOCMEKONIbHO20 TUMEUHO20 CMEPIICHS 8 COYEMAHUL C OMAUYHOU 8blOUBAEMOCTIbIO TUMEUHbIX CHIEPAUCHEN U3 OMIUBOK,
conocmagumuix ¢ V-npoyeccom. Ilpumenenue nynbnepkapmoHa 6 Kayecmee OCHOBHO20 KOMNOHEHMA UYeLNION03HO-
JHCUOKOCMEKONILHOU  CIMEPIICHEBOU  CMeCU U  JCUOKO20 CMEKId 6 KAuecmee CeA3yioujec0 8eujecmed Nno3goJisem
U320MABIUEAMb 000IOYEUHBLE YEIOJIOZHO-JHCUOKOCMEKONbHbLE TUMELUHbIe CIEPXHCHU C PA3TUYHOU MOJUWUHOU 000I0UKU 6
cooOmeemcmeuu ¢ HeoOX00UMOU MEPMUYECKOU CMOUKOCIBIO JTUMENUH020 CMEPIICHS, Ymo YOOOHO Osl ONMUMU3AYUL €20
CBOUICME NpU JUMbe PA3IUYHBIX MEeMmAilos u cniagos. Hcciedyemcs enusiHue Maccosol O00au IHCUOKO20 CMEKId 6
YENTIONO3HO-HCUOKOCIMEKOILHOU — CMEPHCHEGOU  CMeCU  HA  NPOYHOCMb  000JI0OYKU  000NIOUEUHO20 — YeNNON03HO-
HCUOKOCMEKONbHO20 UMEUHO20 CMEPICHA, A MAKNCe GIUSHUE HA NPOYHOCHb JUMEUH020 CMEPNCH 3aNnoJHUmMes
GHYMPEHHEU NOAOCMU TUMEUHO20 CMEPAUCH — POPMOBOUHO20 KE8APYEB020 NECKa AubO 000POMHOU CMEPICHESOl cMecu
nocne ee pecenepayuu. Ilpeonazaemess memoO KOMmMpPOAs HAOOPA NPOUHOCMU  OOONOYEYHBIM — YETLIOIOZHO-
HCUOKOCMEKONIbHbIM JTUMEHbIM CIEPICHEM 8 NPOYEcce €20 U320MOGIEHUSL HA CIMEPICHEBOM VUACMKe JTUMEUH020 yexd,
OCHOBAHHBII HA YCMAHOBNIEHHOU KOPPETAYUOHHOU 3A8UCUMOCTNU NPOYHOCIU 0OOIOYKU YETIOA03HO -HCUOKOCIEKOAbHO2O
JUMENUH020 CMEPICHA ¢ ee deKkmpudeckum conpomusieHuem. Q0Cyxcoaiomes pe3yibmamvl UCCIEO08AHUL U OAIOMCS
PeKoMeHOayuu No NPUMEHEHUIO 000J0HeUHbIX YEILIION03HO-ICUOKOCTNEKOIbHBIX JIUMEUHbIX CMEPICHEN 6 JUMEUHOM
npouszeo0cmee, A MAaKdice PEeKOMEHOAUUU N0 NPUMEHEHUIO NPEeOONCEHHO20 Memodd KOHMPOJs Habopa NpoHHOCMU
000710YKOU 6 npoyecce NPou3BOOCMEd 000NOHEHHO20 YENNIOIO3HO-HCUOKOCMEKONIbHO20 JIUMEUHO020 CMEPXHCHS HA
CMEPIICHEBOM YUACHKe TUMEUHO20 YeXd.

Knwuesvie cnosa: ob6onoueunvlii  Yeiniono3HO-JICUOKOCMEKObHbII  IUMEUHbLL  CMEPIICeHb,  NYIbNEPKAPNIOH,
ceszyiomee  geuecmso,  (POPMOBOUHBIL  KEAPYEBbLL NECOK, GblOUBAEMOCMb, HAOOP NPOHYHOCMU, INEKMPUUECKOe
conpomusiienue.

Abstract. The article evaluates the potential for using cellulose-water glass shell cores filled with quartz sand or
binder-free recycled core sand in foundries. The use of such cores reduces the environmental impact by allowing for the
repeated use of quartz sand or recycled core sand after regeneration of cores knocked out of castings. This core process
combines the advantages of both the V-process and the sand-water glass process. This achieves a combination of high
thermal resistance of the shell-type cellulose-water glass core and excellent core release from castings, comparable to the
V-process. The use of pulpboard as the main component of the cellulose-water glass core mix and liquid glass as the binder
allows for the production of shell-type cellulose-water glass cores with varying shell thicknesses to suit the required thermal
resistance of the core, which is convenient for optimizing its properties when casting various metals and alloys. This paper
examines the effect of the mass fraction of liquid glass in a cellulose-water glass core sand on the shell strength of a
cellulose-water glass shell casting core, as well as the effect of the core core filler—either quartz sand or recycled core
sand—on the core strength. A method is proposed for monitoring the strength gain of a cellulose-water glass shell casting
core during its manufacture in the foundry's core shop. This method is based on the established correlation between the
shell strength of a cellulose-water glass core and its electrical resistance. The paper discusses research results and provides
recommendations for the use of cellulose-water glass shell cores in foundries, as well as recommendations for the
application of the proposed method for monitoring shell strength gain during the production of cellulose-water glass shell
cores in the core section of a foundry.

Key words: cellulose-water glass shell core, pulpboard, binder, molding quartz sand, knockout, strength gain,
electrical resistance.
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VIIK 621.744.04

BE3O0IIOYHAS ®OPMOBKA, KAK YHUBEPCAJIBHOE
IMPOU3BOJACTBO OTJIMBOK

®exaun H. /1., CBunopoes 10. A., I'yrsko 10. U.

@I'BOY BO «Jlyeauckuii cocyoapcmeentulil yHugepcumem umenu Braoumupa Hansy, 2. Jlyeanck

SAFETY MOLDING AS A UNIVERSAL CASTING PRODUCTION

Feklin N. D., Svinoroev Yu. A., Gutko Yu. I.
«LSU named after V. Dahly, Lugansk

Annomauusn. Buedpenue ynugepcanibHou mexHoao2uu 6€30n04H020 U320MOGJIeHUsL (POPM HA NPEONPUSIMUSX
MAWUHOCMPOEHUS, 0CODEeHHO 01 oDecneyeHuss cOOCMEEHHO20 NPOUIBOOCHBA HEOOXOOUMBIMU 3A20MOBKAMU U
KOMRIJEKMYIOUUMU, HO360JIUM CYUWECMBEHHO CHU3UMb 3AMpPambvl OCHOBHO20 NPOU3B00CEA, COKPAMUNMb 8DEMSL
Ha 8bINONIHEHUe pabom u coenams camo JumetiHoe HPou3600CME0 NPUOBLLIbHbLM.

Yemanosunu, umo cpasnumenvho Heboavbuue 3ampamvl HA OPSAHUBAYUIO MAKO20 NPOU3BOOCMEA,
npOCMoOma 0OCAYICUBAHUS MAKO20 0O0PYO0BAHUSL, BLICOKOE KAYECHE0 NOYHAEMOU NPOOYKYUU U BO3MONCHOCHLb
nPOU3800CMEA WUPOKOU HOMEHKAAMYPbl 0emaneli 0a0ym 803MONCHOCMb DOIbULIOL 2pynne npeonpunumamerneti
omKpulmb €80l 8blcOKopenmabenvuviil ouzhec. Co30anue MUuHU JTUMEUHBIX YUACMKOS, XYOO0IHCECMBEEHHbIX
MAcmepcKux, 1abopamoputl u m.n., HANPAGIEHHbIX HA NPOU3BOOCMBO DA3HOWIAHOBOU JTUMEUHOU NpOoOyKYuU,
HayenewHou Ha obecneyeHue pabomvl Mai020 U CcpedHe20 OusHeca, A6IAemMCcss OOHUM U3  CAMBIX
OvLICMPOPeanu3yemvix, NePCneKMUHbIX U  BOCMPEDOBAHHLIX HANPAGICHUL  pednu3ayuu  coOCMEeHHO20
npouU3800Ccmaa.

Knrouesvle cnosa: omauexa, aumeiinoe npouzso0cmeo, Gopmoska, Oe30n0uHas (HOPMOBKA, 6AKYYMHO-
NJIEHOYHASL YOPMOBKA, ONOKA, MOOCNbHASL OCHACMKA, TUMelHAs popma, d¢hhexmuenocms mexHoI02UuU.

Abstract. The introduction of universal technology for the safe manufacture of molds at machine-building
enterprises, especially to provide their own production with the necessary blanks and components, will
significantly reduce the cost of basic production, reduce the time required to complete work and make the
foundry itself profitable.

It has been established that the relatively low cost of organizing such production, the ease of maintenance of
such equipment, the high quality of the products produced and the ability to produce a wide range of parts will
provide an opportunity for a large group of entrepreneurs to open their own highly profitable business. The
creation of mini foundries, art workshops, laboratories, etc., aimed at the production of diverse foundry products
aimed at ensuring the operation of small and medium-sized businesses, is one of the fastest-growing, promising
and in-demand areas for the implementation of own production.

Key words: casting, foundry, molding, non-stick molding, vacuum film molding, flask, model tooling,
casting mold, technology efficiency.
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TPAHCIIOPTHBIE U TPAHCIIOPTHO-TEXHOJIOI'MTYECKHE
CUCTEMBbI CTPAHBIL, EE PETUOHOB U I'OPOJ1OB,
OPI'AHU3AIUA ITPOU3BOJACTBA HA TPAHCIIOPTE

VJIK 629.3

PECYPCOCBEPETAIOIIUE TEXHOJIOT'YM B
TPAHCIIOPTHO-TEXHOJIOTHYECKOU UH®PACTPYKTYPE:
COBEPHIEHCTBOBAHMUE TAT'OBBIX KAYECTB ABTOIIOE3/10B

Anapees A. A., [lerpos A.T.

@I'BOY BO «Jlyeauckuii cocyoapcmeennulil yHugepcumem umenu Braoumupa Hansy, 2. Jlyeanck

RESOURCE-SAVING TECHNOLOGIES IN TRANSPORT INFRASTRUCTURE:
IMPROVING THE TRACTION PERFORMANCE OF ROAD TRAINS

Andreev A. A., Petrov A. G.
«LSU named after V. Dahly, Lugansk

Annomayus. Cmamovs nocéawena akmyanbHoll npobreme nogvlueHus dPPeKmusHocmu u IKOI0SUUHOCIU 2PY308bIX
a8MOMOOUNLHLIX NePeo30K. B ycnosusx yowcecmouenus 5KON02UHECKUX HOPM U pPocma mpeboganuii K MONIUSHOU
9IKOHOMUYHOCTU OCOObIl UHMepec NPeoCmasnam peweHlUs, NO3680IA0WUe MOOEPHUIUPOBANb CYUECMYIOWULl NAPK
mpaHcnopmuslx cpedcms. B pabome npeonooicena KoHyenyus 2ubOpuoOHO20 aBMONoe3dd, Co30aHHO20 Ha basze
CMAHOAPMHO20 CeOeNbHO20 MA2auad ¢ NOTYNPUYENOM NYmeM OCHAWEHUs NOCIeOHe20 OONOIHUMENbHOU 6edyujel
anekmposedyeli 0cbl0 ¢ QYHKYuel PeKynepamusHo20 MOPMONCEHUS. YMOUHeHbl U CUCIEMAMU3UPOBaHbl MaKue
KI0uegble NOHAMUS, KAK «MA2060-CYenHble CEOUCMBAY, «PEeKYRepayuss dHepeuuy, «2ubpuouwii cunosoi acpeeamy. Ha
OCHOGe amanusa MmA206020 OANAHCA NPEOCMABLEHA MAMEMAMUYECKas Mo0enb, OeMOHCMPUPYIOWAs 3HAYUMEeNbHOe
Yayumenue npoxooumMocmu MOOepHUUPOBAHHO20 ABMON0E30A 8 CIONHCHBIX OOPONCHLIX YCA08UAX (KOIPDuyuenm cyenienus
¢ = 0,25) — npedenvHo npeodonesaemvili N0OveM yeeruuusaemcs 6onee wem 6 08a pasa. lloxazanvl 0onoanumenvbHvle
npeuMywecmea peulenus, maxiue Kax CHUMCeHue 8peoOHblX 8blOPOCO8 6 20pOOCKOU uepme 3a cuem pabomul 6 pexcume
INEKMPOMOOUNAL U BO3MOMCHOCTG UCNONB306AHUA DOPMOBOU AKKYMYJIAMOPHOU bamapeu 6 Kavecmee aA8MOHOMHO20
UCMOYHUKA SHepaull OJisl HYH#O Mpancnopmuol ungpacmpykmypel. [Ipogedennvie pacuemvl u amamuz noomeepicoaom
SHAUUMENbHbLI pecypcocbepecarowuil NOMeHYUAL NPeorasaemMoli MexXHON02Ul, GbIPANCAIOWULICS 8 CHUNICEHUU DPAcXo0d
MONAUBA, YEETUYEHUU MENCCEPEUCHBIX NPODE208 U NOBLIUEHUL HAOIHCHOCHU OOCMABKL 2DY308.

Knrouesvie cnosa: «zenenasy no2ucmuka, 2uOPUOHbIL a8Monoe30, PeKynepamusHoe mopmModiCeHue, maeo8o-clyenHtule
ceolicmea, Koagguyuenm cyenienus, pecypcocoepescetue, IK0102Us. MPaHCHOPMA.

Abstract. This article addresses the pressing issue of improving the efficiency and environmental friendliness of road
freight transportation. In the context of increasingly stringent environmental regulations and increasing demands on fuel
efficiency, solutions that allow for the modernization of the existing fleet are of particular interest. This paper proposes the
concept of a hybrid road train based on a standard tractor-trailer combination by equipping the latter with an additional
electric drive axle with regenerative braking. Key concepts such as "traction properties,” "energy recovery," and "hybrid
powertrain™ are clarified and systematized. Based on a traction balance analysis, a mathematical model is presented
demonstrating a significant improvement in the off-road capability of the upgraded road train in challenging road
conditions (adhesion coefficient ¢ = 0.25)—the maximum gradeability more than doubles. Additional advantages of the
solution are highlighted, such as reduced emissions in urban areas due to operation in electric vehicle mode and the ability
to use the onboard battery as an autonomous power source for transport infrastructure needs. The calculations and analysis
confirm the significant resource-saving potential of the proposed technology, resulting in reduced fuel consumption,
increased service intervals, and improved cargo delivery reliability.

Keywords: green logistics, hybrid road train, regenerative braking, traction properties, adhesion coefficient, resource
conservation, transport ecology.
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VJIK 656.025

ITPOBJIEMBI U ITEPCIIEKTUBbBI PA3BUTHUSA
CUCTEM ®OUKCALUUA I'PY30B B I[IOJYIIPULENNAX-®YPI'OHAX

Tapapbiukun U. A., Berepuosckuii B. H.

@I'BOY BO «Jlyzauckuii 2ocydapcmeentulii yHugepcumem umenu Braoumupa Janay, e. Jlyeanck

RESEARCH OF PROBLEMS AND PROSPECTS OF DEVELOPMENT
OF CARGO FIXATION SYSTEMS IN SEMI-TRAILERS, VANS

Tararychkin I. A., Vetertsovsky V. N.
«LSU named after V. Dahly, Lugansk

Annomauyusa. B cmamve paccmompenvl npoonemvl Cywecmeylioujux Ccucmem KpenieHus 2epy308 8
nONYnpuyenax-QypeoHax, bls6aeHsl UX KII0Uegble He0OCMamKy, RPUGOOAWUE K 3HAUUMETbHLIM IKOHOMUYECKUM
nomepsAM U3-3a NOBpPeHcOeHUsl Nepedo3UMbIX Mo8apos. IIpoanaruzuposanvl 0CHOGHbIE MUNbL KPENIeHUl (PeMHU,
PACnopKu, KOMOUHUPOBAKHbIE CUCTEMbL) U UX 02PAHUYEHUS 8 YCIIOBUAX OUHAMUYECKUX HASPY30K NPU O8UICEHUU
mpancnopmno2o cpeocmea. IIpeonodcenvi Hanpasienus co8epuIeHCMEO8AHUS CUCMEM @uKcayuu, 6KIoYas
npumenenue NHeBMAMU4ecKux JJ1eMeHmos, 00ecneyusarwux HnoGLIUEHHYI0 COXPAHHOCMb U CHUJICEHUe
IKOHOMUUECKO20 Yuepoa.

Kniouesvie cnoea: cucmemvr gukcayuu 2py308, COXPAHHOCMb 2PY308, OIKOHOMUYECKUll yujepo,
noxynpuyensvi-ghypeonsl, UHHOBAYUOHHbIE PeULeHUs], MPAHCNOPMHASL TOSUCTUKA.

Abstract. The article examines the problems of existing cargo securing systems in semi-trailer vans,
identifies their key drawbacks, leading to significant economic losses due to damage to transported goods. The
main types of fasteners (belts, spacers, combined systems) and their limitations under dynamic loads during
vehicle movement are analyzed. Directions for improving fixation systems are proposed, including the use of
pneumatic elements that ensure increased safety and reduce economic damage.

Key words: cargo locking systems, cargo safety, economic damage, semi-trailers, vans, innovative
solutions, transport logistics.
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YK 656.2:004.8

INPUMEHEHHUE HCKYCCTBEHHOI'O UHTEJUIEKTA /U151 OBECIIEYEHU A
BE3OITACHOCTHU ABUXEHUSA PA3JIMYHBIX BUIOB TPAHCIIOPTA

Tapapbiukul U. A., IlonoBuu A. A.

@I'BOY BO «Jlyeauckuii cocyoapcmeentulil yHugepcumem umenu Braoumupa Hanay, 2. Jlyeanck

ARTIFICIAL INTELLIGENCE APPLICATION FOR DIFFERENT
TYPES VEHICLES TRAFFIC SAFETY

Tararychkin I. A., Popovich A. A.
«LSU named after V. Dahl», Lugansk

Annomauyus. Cogpemennvie cucmemvl MPAHCNOPMA HYICOAIOMCA 8  YAyYeHUuu 06e30nacHoCmu U
Haoexcnocmu pabomol. Hcxycemeennwii unmennexkm (MH) nomozaem asmomamusupogams KOHMPOIL 3d
0e30nacHoCmbIO OBUICEHUSA, YMO CHUdICAEM BePOSIMHOCMb asapuil U Yayuuiaem OOCIyICUsaHue mexHuxu. B
cmambe 00CyAHCOAIOMEsA OCHOBHBIE CNOCOObL Ucnonv3oganus MM ¢ smou cepe: ananuz OaHHvIX, 6vlaslieHUe
HeucnpasHocmell U NPeoCcKa3aHue 03MONACHbIX COOES.

Knioueswie cnosa: uckyccmeennviil uHmeniekm, mpancnopmuas 6e30nacHocmy, a8MOHOMHbIE CUCTIEMDbL,
ONnmMu4ecKds Ccucmema pacno3HABAHUs 3HAKOG, HPEOUKMuUGHoe OOCIYICUanue, YNpagieHue OGUICCHUEM,
aneopummvl MAWUHHO20 00YUEHUS, CHUIICEHUE ABaAPUUHOCTIU.

Abstract. Modern transportation systems require improvements in safety and operational reliability.
Artificial intelligence (Al) facilitates the automation of traffic safety monitoring, reducing the likelihood of
accidents and enhancing equipment maintenance. The article explores key applications of Al in this field,
including data analysis, fault detection, and prediction of potential failures.

Key words: artificial Intelligence, traffic safety, autonomous systems, predictive maintenance, OCR, traffic
management, machine learning algorithms, accident reduction.
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YK 629.12.063

OCOBEHHOCTHU 3KCIIVIYATAIIUA CYJOBBIX TPYBOITPOBO/0OB
ITAPOBOTI'O OTOIIVIEHUA U ITAPOCHABKEHUSA

TuxocoBa A. A., Tepasbiu C. B., TepnoBas T. H.

®@I'BOY BO «Xepconckas cocydapcmeennas MOPCKas akademusi»

THE FEATURES OF OPERATION OF VESSEL STEAM HEATING
AND STEAM SUPPLY PIPELINES

Tikhosova A. A., Terlych S. V., Ternovaya T. I.
Higher Education "Kherson State Maritime Academy"

Annomayusa. Ilpeonosxcen aemopckuti cnocobd KOHMpoAsi 0e30nacHou  SKCHIyamayuu  Cyooebix
mpybonposo0oe OmonjeHus U MmMpaHCnOPpMUposKyu Oblmosoco 600aHo20 napa.  Ilpednazaemwiii cnocod
nosgonisiem NYmém KOMNIEKCHO20 Nnoobopa npeooxpaHumenvHo20 KIanama, OpPOCCeNbHOU waibbl U
PEOYKYUOHHO2O KIAnaHa odecneyums 0e30NAcHyl0 pabomy cucmem NApoeo20 OMONIEHUS U XO3AUCMBEHHO2O
(6b1M06020,  NPOMBICIOB020)  NAPOCHAOIHCEHUSL. Pesynomamul  pacuémos nponycknoil  cnocobHocmu
npPeooXpanumenbHblX KIanaHos8, 6blNOJIHEHHbIX N0 NPeONONCeHHOMY 6apUuanmy, XOPOUlo CO2NACYIOMCs C
AHAO2UYHBIMU PEKOMEHOAYUAMU NO CYUWECMBYIOUWUM HOPMAM U CIAHOAPNAM.

Knioueswie cnosa: cyoogvie cucmemvl, mpyoonpogoobl OmonieHus, napocHadicenue Ha mpaHcnopmHsix u
NPOMbICTIOBbIX CYOUX.

Abstract. The author's method for controlling the safe operation of ship's heating pipelines and the
transportation of household water vapor has been proposed. The proposed method allows for the comprehensive
selection of a safety valve, a throttle valve, and a pressure relief valve to ensure the safe operation of steam
heating systems and household (commercial) steam supply systems. The results of calculations of the flow
capacity of safety valves performed according to the proposed method are in good agreement with similar
recommendations in existing regulations and standards.

Key words: ship systems, heating pipelines, steam supply on transport and commercial vessels.
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BE3OIIACHOCTbBb TPYJA

VIK 614.8.084

OBECIIEYEHME BE30OIIACHOM 3BAKYAIIUU ITIOCETUTEJIENA
P UCITOJIb3OBAHUU UICTOPUYECKUX JIECTHHULL

MartseeB B. A., Huukosa Jl. A., FOpuenko A. C.

Cesacmononbckoco eocydapcmeeﬂﬂoeo YHUsepcumema, 2. Cesacmonons

ENSURING SAFE EVACUATION OF VISITORS WHEN USING
HISTORICAL STAIRCASES

Matveev V. A., Nichkova L. A., Yrchenko A. S.
Sevastopol State University, Sevastopol

Annomauyus. B cmamve npogeden ananuz nymei 38aKyayuu Ha 00bEKMAx KyIbMYPHO2O HACAEOUs.
Yemanoeneno, umo ssakyayus 8 uCmMopuyeckux 30aHUSX OCYWECMEISemcs N0 UCMOPUHECKUM JeCIHUYAM.
Ilpeonoocena mamemamuyeckas Mooelb paciema CKOPOCMU OBUICEHU JHOOCKO20 NOMOKA U 6PeMeHU
96AKYAYUU C YUEMOM KOIDHUYUEHMO8 NAHUKY, 3A0bIMIEHUS, PA30POCa bLCONbL CIYNEHEN U CYICEHUS. WUPUHBL
npocmynu  ucmopuyeckux —Jjecmuuy. Pezynomamvl  éepucpuyuposanvl ¢ noMowplo  UMUMAYUOHHOO
Mmooenuposanust 6 npoepamme Pathfinder.

Knrouesvte cnosa: sseaxyayus, ucmopuueckue JNeCmMHUYbl, CKOPOCMb I6AKYAYUU, NIOMHOCMb NOMOKA,
nooicapras 6e30nacHoCmb, 00bEKMbL KYJIbMyPHO20 HACIEOUs.

Abstract. The article analyzes the ways of evacuation at cultural heritage sites. It has been established that
evacuation in historical buildings is carried out by historical stairs. A mathematical model is proposed for
calculating the speed of the human flow and the evacuation time, taking into account the coefficients of panic,
smoke, the spread of the height of the steps and the narrowing of the tread of historical stairs. The results were
verified using simulation modeling in the Pathfinder program.

Key words: evacuation, historical stairs, evacuation speed, flow density, fire safety, cultural heritage sites.
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KOMILIEKCHASI METOJOJIOTHSI VIIPABJIEHUS BE3OITACHOCTBIO TPYIA
CIEIUATUCTOB IO ADPOCBSI3M 1 HABEMHOT'O OBECIIEYEHUSI MUC HIPU
PEAJIM3ALIMM BBICOKOTEXHOJIOT MUHBIX TPOEKTOB ADPOHABUT ALTUIOHHOT' O
COITPOBOKIEHUSI

IHaBnenko A. T., Kpacnorpynos A. B., Kpacnorpynosa E. B.

@I'BOY BO «Jlyzauckuii 2ocydapcmeentulii yHugepcumem umenu Braoumupa Janay, e. Jlyeanck

INTEGRATED METHODOLOGY FOR MANAGING OCCUPATIONAL SAFETY
OF SPECIALISTS IN AEROCOMMUNICATIONS AND GROUND SUPPORT
OF THE MINISTRY OF EMERGENCY SITUATIONS IN THE IMPLEMENTATION OF HIGH-TECH
AIR NAVIGATION SUPPORT PROJECTS

Pavlenko A. T., Krasnogrudov A. V., Krasnogrudova E. V.
«LSU named after V. Dahl», Lugansk

Annomayun. Cmambs npediazaem KOMIIEKCHYIO MEMOOOL02UI0 YRPasieHus Oe30NacHOCHbIo mpyod CReYUAIUCHO8
no aspocesizu u  HazemHomy obecneuenuro MYC 8  6bICOKOMEXHONOUYHBIX — NPOEKMAX — A3POHABUSAYUOHHOZO0
COnpo6odNCOeHUs], 20e MPAOUYUOHHbIE NOOX00bL K OXpaHe mpyod HeOOCMAMmOUYHO VHUMbIEAom ncuxoqfuwozzoeuqeczme u
OpeAHU3AYUOHHBLE PUCKU, Yelb UCCAEO08ANHUSL — UHME2PUPOBAMb MEXHOLEHHbLE, IP2OHOMUYECKUE, NCUXODUIUOL02ULEeCKUE U
OpeanU3AYUOHHbIEe (DAKMOPbL 6 EOUHYIO NPOAKMUGHVIO CUCIEM) OYEHKU U CHUJICEHUs. NPOQeCcCUOHATIbHBIX PUCKOS.
Memodonocuueckas ocnoga GKIOUAEN CUCMEMHBLL NO0X00, KEAIUMEMPUIO U MeOpPUio pPUCKd, MHOZOKPUMEPUALLHYIO
UOEHMUDUKAYUIO ONACHBIX (PAKMOPOE C UCNOIb308AHUEM IKCHEPMHBIX OYeHOK (Koagduyuenm xoukopoayuu Keuwoanna),
PEMPOCNEKMUGHDLIL AHAIUZ OMYEemO8 00 UHYUOEHMAX, UHCHPYMEHMANIbHble 3AMEPbl NPOU3BOOCMBEHHOU CPeobl (UYM,
suopayus, OMII), anxemuposanue u unmepgviouposanue 150 cneyuanucmos (umdicenepwvt ceéasu, onepamopwvt BIIJIA,
MEXHUKU), @ MAKdIce CMAMUCMUYecKylo 00pabomky (KOppersyuoHHblll U pPecPecCUOHHbLI aHanu3) ¢ eepugpuxayuei
NPOSHOCMUYECKUX — MoOelell  HA — UCMOpUY4eckux  Oaumuvlx.  Pesyibmamul — nokazwleaiom  OOMUHUPOSAHUE
HCUXOPUIUOIOSUYECKOU SPYNNbL PUCKOG: UHMESPALbHbIL UHOEKC KOZHUMUBHOU Nepezpy3KU 3HAYUMENbHO Npesocxooum
noKazamenu MeXHOSEHHbIX (AKMOPO8, A CPAGHUMENbHbIL AHAIU3 NO  PYHKYUIM NOOMEEPIHCOAem HAUBBICULYIO
KOZHUMUBHYIO Ha2py3Ky y onepamopos BIIJIA (munumanvnoe epems peulenuil, MaKCuMaibHas Yacmoma ouuboK, HU3Kue
nokasamenu sapuadeibHocmu cepoeurnoco pumma, evicoxue danist NASA-TLX) no cpasnenuro ¢ unocenepamu aspoceéssu u
PYKOBOOUMENSIMU HA3ZeMHO20 0becneyenust. Anpobayus npospammol RPEGEHMUBHBIX MEP — AOANMUGHbBLE PENCUMbL MPYOd U
omovixa, 3peonomuueckas mooepnuzayus APM, mpenunzu no ynpaeienuio Hacpy3kou — o0Oecneyuna CyuwecmeeHHoe
CHUDICEHUe UHMESPATbHBIX UHOEKCO8 DPUCKA NO yenegvlM epynnam (00 ~40-47% 0nsa Kiouegvix KOMHOHEHMO8) U
cogokynHblil 3pgexm ceviuwe 50% npu KOMAIEKCHOU peanmu3ayuu, Ymo YKAa3vledem HA CUHEPLemUudecKyro Hpupooy
bezonacnocmu. Paspabomannas npocnocmuueckas Mooeib HPOOeMOHCHPUPOSALA  6bICOKYI0 MOYHOCMb OemeKyul
nepuo0og nosviuenno2o pucka (TPR oxono 80% npu ymepennom FPR), umo nossonsem nepeeecmu ynpaénenue
6E30NACHOCMbIO U3 Peakmu6HO20 6 NPEOUKMUBHBIL DPeNCUM U AOPECHO PACnpedeisinb KOHMPOJbHble PecypChbl.
Obcyoicoenue  noouepkueaem  HeOOXOOUMOCMb — nepepacnpedesieHus  YNPAeleHyecKo20  GHUMAHUA 6  NOJb3Y
HCUXOPUIUOIOSUYECKO20 CONPOBONCOCHUS, MACUMADUPOBAHUST UHMENLEKMYAIbHO20 MOHUMOPUHEA U  A0ANmMueHO20
MEHEONCMEHMA CMEH, d MAKI’Ce PA3GUMUSL HENUHEUHbIX, CAMOOOYUAIOWUXCS MOOeNel PUCKA, OZDAHUYEHUS. CESI3AHbL C
2EHEPANU3YeMOCmbI0 Pe3yIbmamos U nompebHOCmbl0 8 pacuiupenuu 06asvl dannvlx no munam 4C u onepayuoHHvIM
KOHMEKCMam.

Kniouesvie cnosa: oxpana mpyoa, a’3poHAGUSAYUOHHOE CONPOBOJICOEHUEe, NCUXODUIUOLO2UNECKAs HASPY3Kda,
NPEOUKMUBHOE MOOCTUPOBAHUE PUCKA, IPLOHOMUKA.

Abstract. The article proposes a comprehensive methodology for managing occupational safety for EMERCOM
aerocommunications and ground support specialists in high-technology air navigation support Projects, where traditional
occupational safety approaches insufficiently account for ps?/chophysiolqgic_al and organizational risks; the aim of the study
is to integrate technogenic, ergonomic, psychophysiological, and organizational factors into a unified proactive system for
assessing and mitigating occupational risks. The methodological foundation includes the systems approach, qualimetry and
risk theory, multicriteria identification of hazardous factors using expert assessments (Kendall’s coefficient of
concordance), retrospective analysis of incident reports, instrumenta? measurements of the work environment (noise,
vibration, electromagnetic fields), surveys and interviews of 150 specialists (communications engineers, UAV operators,
technicians), as well as statistical processing (correlation and regression analysis) with validation of predictive models on
historical data. The results show the dominance of the psychophysiological risk group: the integrated index of cognitive
overload significantly exceeds the indicators of technogenic factors, and comparative analysis by function confirms the
highest cognitive load among UAV operators (minimal decision times, maximum error freguency, low heart-rate variability;
high NASA TLX scores) compared to aerocommunications engineers and ground support managers. The pilot
implementation of preventive measures-adaptive work—rest regimes, ergonomic modernization of operator workstations,
and load-management training-ensured a substantial reduction of integrated risk indices across target groups éup to ~40-
47% for key components) and an aggregate effect exceeding 50% under comprehensive implementation, indicating the
synergistic nature of safety. The developed predictive model demonstrated high accuracy in detecting periods of elevated
risk (TPR around 80% at a moderate FPR), enabling a shift in safety management from a reactive to a predictive mode and
the targeted allocation of supervisory resources. The discussion underscores the need to reallocate managerial attention in
favor of psychophysiological support, to scale intelligent monitoring and adaptive shift management, and to develop
nonlinear, self-learning risk models; limitations relate to the generalizability of the results and the need to expand the
database across types of emergencies and operational contexts.

Key words: occupational safety, air navigation support, psychophysiological load, predictive risk modeling,
ergonomics.
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COBPEMEHHBIE TEXHOJIOI'MM OINEHKHA U YIIPABJIEHUSA NTPOPECCUOHAJIBHBIMHU
PUCKAMMU B NIOAPA3AEJIEHUAX MUYC, OCYHIECTBJIAIOININX ADPOHABUT'ALIMOHHOE
OBECHHEYEHHUE ABAPUNHO-CITACATEJIBHBIX OIIEPAIIMU BO3YIIHOU CPE/IbI

'Ppi6axos A. B., ’Maukun B. 1O.

'\®I'BEBOY BO "Axademus epascoanckoii sawumor MIC Poccuu”
2@I'FOY BO «Jlyeanckuii 2ocyoapcmeennulil yHusepcumem umenu Braoumupa Hansy, 2. Jlyeanck

MODERN TECHNOLOGIES FOR ASSESSING AND MANAGING OCCUPATIONAL RISKS IN THE
DEPARTMENTS OF THE MINISTRY OF EMERGENCY SITUATIONS THAT PROVIDE AIR
NAVIGATION SUPPORT FOR El\I/IEEIBI(I;gC’)\INCI\Y/IERl\llz'?CUE OPERATIONS OF THE AIR

'Rybakov A. V., 2Malkin V. Y.

'Civil Defense of the Ministry of Emergency Situations of Russia.
2«LSU named after V. Dahly, Lugansk

Annomayusn. Cmamovs nocésaujeHa CUCMEMHOU OYeHKe IPOeKmusHOCmU COBPEMEHHbIX MEXHONI02UU YRPAGIEHUs
npogheccuonanvubimu  puckamu 6 noopazoeienusx MUC, obecneuugarouux aspoHABUSAYUOHHOE CONPOBOANCOCHUE
ABAPUUHO-CNACAMENbHbIX Onepayull 8 YCI08UAX 6bICOKOU HEONpeOeleHHOCMU U NCUXOQU3UOLI0UYeCKOl HASPY3KU, Yelb
UCCNIe008AHUSL — IMAUPUYECKU NPOBEPUMb, CHUdCAEM U UHmMezpayus NpeouKmuHOU aHATUMUKU, OUOMEMPUYECcKO20
MOHUMOPUHEA U UMMEPCUBHOU MPEHAINCEPHOT NOO2OMOBKU YACMOMY ONEPAYUOHHBIX OUUOOK, CINPECCOBYI0 PEAKMUBHOCHTb
u 8pems npuHamus pewieHull, 8 meuerue 18 mecayee obcredosanvl 68 cneyuarucmos, CiyYatiHO pPAcnpeoeseHHbIX HA
9KCNEPUMEHMANbHYIO U KOHMPOAbHYIO epynnul (no 34 uenogexa), 01 nepeoll GHEOPEH MEXHOI02UYeCKUU KOMNIEKC.
AneOpUMMbBL MAWUHHO20 00yYenus Ons ananusa bonee 150 napamempos (mpagux, memeoyciosus, cocCmosHue cpeocmes
cea3u u Hagueayuu), Henpepuignulii monumopure BCP (RMSSD), kooicno-eanseanuueckoti peakyuu u memnepamypsl meida
Hocumbimu cencopamu, a makxace VRIAR-mo0ynu moldenuposanus Hewmamuuix cyeHapues; CPAGHUMEIbHAS OYECHKA
BKIIOYALA YACMOMY OWUbO0K 6 Kliouesblx kamezopusix, mapkepol cmpecca (RMSSD, KI'P, kopmuson), epems peutenuu npu
CYEHapusx PA3HOU CIONCHOCMU U AHKemHble WKAIbl, cmamucmudeckas oopabomxa evinonnena memodamu ANOVA, t-
Kpumepusi U KOppeusiyuOHHO20 AHANU3A; Pe3YIbIambl NOKA3AIU CYUeCMEEHHOe CHUJICEHUE OUUOOK 8 IKCHEePUMEHMANbHOT
epynne: ummepnpemayus HABUSAYUOHHLIX OanHbix — 006,95%, paouoodomen — 59,38%, peacupoeanue ma uzmeneHus
oocmanosku —58,59%, xoopounayusi co cayscoamu — 64,36%, npu 3mom 6pems NPUHAMUA peuweHull COKPAmuIocs Ha
18,72% 6 npocmuix, 37,69% 6 cpeonux u 55,30% 6 crodicHuIX cyenapusx, a cmpeccogas Hacpy3Ka HA nuke Oblia Hudice
(RMSSD 35,4 mc npomus 21,7 mc; KI'P 2,6 npomue 4,9 mxCm,; xopmuzon 19,1 npomue 28,3 nmonwv/n),; eviseiena cuibHasl
ompuyamenvHas césa3b mexcoy epemerem 8 NR-mpenasicepe u owubxamu necgoegpementozo peazuposanus (f = -0,78), a
Mmooenv obvacuuna 40% oucnepcuu owubox uepes usmenenus BCP u 35% — uepe3 coxpawenue epemenu peuteHuil;
obcyscoenue Qurcupyem 08yX-mpexmecsuHblil nepuod adanmayuu U evixo0 3pgexma na niamo K wecmomy Mecsiyy,
000CHO8bI8ACT NEPEX00 K NPOAKMUBHOU, NePCOHANUIUPOSAHHOU napadueme (8K0UAs yugdposvie npoduiu u «Yupposvix
0BOUHUKOBY) U DPEKOMeHOYem KOMNIEKCHOe 6HedpeHue Kaxk Oonee pe3ylbmamusHoe, uem @pazmeHmapuoe, 6bl800bl
noomeepaicoarom cpeonee cHudceHue oumudox Ha 62,3% u ykpenienue Ha0esiCHOCmU ONnepamopa u CUCmembvl 8 yeiom, npu
02DAHUYEHUSAX, CEA3AHHBIX C OOHOMECMHOU 0a30U, 603MONCHOU CMEWEHHOCMbIO CAMOOMYEemo8 U HOMpPeOHOCMbIO 8
JOHUMIOOHOU BATUOAYUU HA PACUUPEHHOU 8blOODKe.

Kniouesvle cnosa: asponasucayuonnoe obecneuenue, Npo@ecCUOHANbHbIE PUCKU, RPEOUKMUBHAS AHATUMUKA,
ouomempuueckuil monumopune, VRIAR-mpenaicepul.

Abstract. The article is devoted to a systematic assessment of the effectiveness of modern technologies for managing
occupational risks in units of the Ministry of Emergency Situations (EMERCOM) that provide air navigation support for
eme[g.enc?/ rescue operations under conditions of high uncertainty and psychophysiological load; the objective is to
empirically test whether the integration of predictive analytics, biometric monitoring, and immersive simulator training
reduces the frequency of operational errors, stress reactivity, and decision time; over 18 months, 68 specialists were
examined and randomly assigned to experimental and control groups (34 each); for the former, a technological suite was
implemented: machine-learning algorithms to analyze more than 150 parameters (traffic, meteorological conditions, status
of communications and navigation systems), continuous monitoring of HRV (RMSSD), galvanic skin response (GSR), and
body temperature via wearable sensors, as well as VR/AR modules simulating non-routine scenarios; the comparative
assessment included error rates in key categories, stress markers (RMSSD, GSR, cortisol), decision time across scenarios of
varying complexity, and questionnaire scales; statistical processing employed ANOVA, the t-test, and correlation analysis;
the results showed a substantial reduction of errors in the experimental group: interpretation of navigational data —
66.95%, radio communications —59.38%, response to changes in the situation — 58.59%, coordination with services
—64.36%, decision time decreased by 18.72% in simple, 37.69% in medium, and 55.30% in complex scenarios; peak stress
load was lower (RMSSD 35.4 ms vs 21.7 ms; GSR 2.6 vs 4.9 uS; cortisol 19.1 vs 28.3 nmol/L); a strong negative
association was identified between time spent in the VR simulator and errors of delayed response (r = —0.78), and the
model explained 40% of the variance in errors via changes in HRV and 35% via reductions in decision time; the discussion
notes a two—three-month adaptation period and the effect reaching a plateau by the sixth month, substantiates a shift to a
proactive, personalized paradigm (including digital profiles and “digital twins”), and recommends comprehensive
implementation as more effective than fragmentary adoption; the conclusions confirm an average error reduction of 62.3%
and strengthened reliability of the operator and the system as a whole, with limitations related to a single-site base, possible
self-report bias, and the need for longitudinal validation on an expanded sample.

Key words: air navigation support, occupational risks, predictive analytics, biometric monitoring, VR/AR simulators.
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COBEPIIEHCTBOBAHHME CUCTEMBbI YIIPABJIEHHUS OXPAHOM TPYJA HA OCHOBE
OINEHKHU ITPO®ECCHOHAJIBHbBIX PUCKOB

Cmounenckas T. FO., Curopa I'. A., Huukosa JI. A.

Cesacmononbckoco eocyéapcmeennoeo YHUsepcumema, 2. Cesacmonons

IMPROVING THE LABOR PROTECTION MANAGEMENT SYSTEM BASED ON
PROFESSIONAL RISK ASSESSMENT

Smolenskaya T. Yu., Sigora G. A., Nichkova L. A.
Sevastopol State University, Sevastopol

Annomayua. B cmamve paccmompena npoorema omcymcmeus uHmezpayuu OyenKu npopeccuoHatbHulx
puckos 6 cucmeme ynpasienus: oxparot mpyoa (CYOT), komopas sa615emcsi CUCmeMHOU U KPUMU4ecKu 6alcHOU
onsi cospemenHozo npeonpusmus. Paspaboman memoouueckuii nooxoo oasa cogepuiencmeosarnus CYOT 6
opeanuszayuu HAa OCHOGe CUCMeMbl YNpaeieHus npogeccuonanvhvimu puckamu. Ilocmaenenvl 3a0ayu
ROCACOVIOWUX NYOIUKAYULI NO PACCMAMPUBAEMOtl npodaeMe.

Knioueswie cnosa: cucmema ynpagienus, oxpana mpyoa, npo@eccuoHaibHull puck, OYeHKd, aHauus.

Abstract. The article discusses the problem of the lack of integration of occupational risk assessment in the
occupational safety and health management system (OSHMS), which is systemic and critical for a modern
enterprise. A methodological approach has been developed to improve the OSHMS in an organization based on
the occupational risk management system. The tasks for subsequent publications on the issue under
consideration have been set.

Key words: management system, occupational safety, professional risk, estimation, analysis.



