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COBEPIIEHCTBOBAHUE OTHE3AIIIUTHBIX ITOKPHITUHA
HA OCHOBE KAPBAMUJIO®OPMAJIBAETUJIHON CMOJIbI
IMPROVEMENT OF FIRE-PROTECTIVE COATINGS

BASED ON UREA-FORMALDEHYDE RESIN

Heab. CoBeplieHCTBOBAaHHE MOIMMEPOB HAa OCHOBE KapOaMuaopOpMasbIETHIHONH CMOJNBI Ul HX
UCIONb30BaHUS B KAauE€CTBE OTHE3ALIUTHBIX IIOKPBITMH JEPEBSHHBIX, METAUVIMYECKMX U OETOHHBIX
KOHCTPYKITUH.

MeTtoabl. PU3HKO-MEXaHUUYECKHE (IPOYHOCTh HA CXKATUE U IIPOYHOCTh aAre3uH), PU3NKO-XUMHUYIECKHE
(mH(pakpacHas CHEKTPOCKOMHSA) M aHAJIUTHYECKHE (reeoOpa3oBaHHUe, OTBEPXKACHHE, YCaaka) METOIBI
YCTAHOBJICHUSI MEXaHHM3Ma OTBEP)KICHUS M HHTETPAJbHON OLEHKH KadeCTBA HMCCIEAYEMBIX IIOJINMEPOB;
HCHBITAHUS TTIOJIMMEPOB Ha TOPIOYECTb.

Pesyabrarel. Ilpn orBepixkaenun kapOamumHoit cMoibl KDO-MT-15 m3o-merwnrerparunpodraieBsM
aaruapuaoM (m30-MTT'®A) obpasyercst kapOaMHUIHO-aHTUAPUAHBIA MTONAMEP, KOTOPHIA HMEET TPEXMEPHYIO
CeTYaTyr0 CTPYKTYpPY 3a CYeT CIIMBKM MAaKpOMOJEKYJ METMJICHOBBIMH IpyHIamu; obnajgaer Oonee MpOoYHbIMU
BOZOPOOHBIMH U YIVIEPON-BOAOPOIHBIMU CBSI3IMHM B aMUIHBIX TIPYINAaX; XapaKTepusyercs IpeolnagaHueM
CIIO)KHBIX D(HUPOB M OTCYTCTBHEM CJIAa0BIX METIJICHI(HUPHBIX CBA3€H, M CONEPKUT OONBIIOE KOIMIECTBO
(YHKIMOHAIBHBIX TPYNII C BBICOKOH PEAKIMOHHOW CIOCOOHOCTBIO, YTO B COBOKYIHOCTH OIPENEISIET €ro
MIOBBIIIICHHYIO TIPOYHOCTH (45...65 MIla), BBICOKYIO aire3wr0 K TOPHBIM ITOpO/aM, OSTOHAM, NIEPEBSHHBIM H
METaJUTMYECKUM KOHCTPYKLISIM (2,5...5,4 Mlla), Hebomnpuryro ycaaky (0,6...2,1 %) u Hu3Kyt0 TokcnaHOoCTb. 1o
pe3ysiTaraM HCHBITAHUN TOPIOYECTH KapOaMuAHO-aHTHAPHIHOIO HOMMMEPa YCTAaHOBJIEHO, YTO OH OTHOCHTCS K
rpynme TpynHoroprounx MmartepuanioB. Ilpm HarpeBanum mo 200 °C kapOaMumHO-aHTHAPHIHBIA TIOIHMED B
cpemHeM B 15 pa3 MeHBIIE TepseT MacCy, 4YeM KapOaMuTHO-KUCIOTHBIN ITONMMMED, a CKOPOCTh MTOTEPH ITOH MacChl
B 37 pa3 MEHBbILIE.

Hayuynass HoBu3Ha. BrepBble YCTaHOBIIEHO, 4YTO KapOaMHIHO-aHTUIAPUAHBIA IOJTMMEP HMEET
TPEXMEPHYIO CETYATYI0 CTPYKTYPY, XapaKTepU3yeTcsl OTCYTCTBHEM CIAObIX METHJIEHI(UPHBIX CBs3EH,
o0rnazaeT MpOYHBIMHU BOAOPOJHBIMHU CBA3SIMU U COIEPKUT (QYHKIIMOHATIBHBIE IPYIIIBI C BEICOKOH PEaKIMOHHON
CIIOCOOHOCTBIO, YTO ONPEAENSET €ro BBICOKHE (PU3MKO-MEXaHWYEeCKHUE CBOMCTBA, HU3KYIO TOKCHUYHOCTH M
TOpIOYECTb.

I[IpakTHyeckass 3HAYUMOCTB. TPyTHOrOpIOYMI KapOaMHHO-aHTHUIPUAHBIA TIOMTUMEp, 00aast BHICOKOM
MPOYHOCTHIO M BBICOKOH a/ire3uei! MpaKTUUeCKH KO BCEM TBEPAbIM MaTepraliaM, CAMOCTOSITEIILHO UITH B COUETaHUN
C HErOpIOYMMH HAIOIMHUTEISIMI MOXKET 3(Q(EKTUBHO MUCIIONB30BATHCS B KAUECTBE OrHE3ALIUTHOIO TOKPBITHS IS
OETOHHBIX, METAUIMIECKUX U JIEPEBIHHBIX KOHCTPYKIIHH.

KiroueBbie ciioBa: xapOamuoOHO-aHeuOpuoOHblil noaumep, QusuKo-mexanuyeckue i @QU3UKo-XumMuieckue
CSOIZCWIG‘CI,' MOKCUYHOCMb, Kamecopusl coprodecmu, OcHe3aujummnble nOKpoblmusi ons 66]1’10HHbl)C, MeMmajailudecKux u
0EpeBaHHbIX KOHCMPYKYULL HA ROBEPXHOCHU U 8 NOO3EMHBIX 2OPHBIX 8bIPAOONKAX.
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Objective. Improvement of polymers based on urea-formaldehyde resin for their use as fire-protective
coatings for wooden, metal and concrete structures.

Methods. Physicomechanical (compressive strength and adhesion strength), physicochemical (infrared
spectroscopy) and analytical (gelation, curing, shrinkage) methods for establishing the curing mechanism and
integral quality assessment of the polymers under study; polymer flammability tests.

Results. When curing the urea resin KF-MT-15 with iso-methyltetrahydrophthalic anhydride
(iso-MTHPA), a urea-anhydride polymer is formed, which has a three-dimensional network structure due to
cross-linking of macromolecules with methylene groups; has stronger hydrogen and carbon-hydrogen bonds
in amide groups; is characterized by the predominance of esters and the absence of weak methylene ether
bonds and contains a large number of functional groups with high reactivity, which together determines its
increased strength (45—65 MPa), high adhesion to rocks, concrete, wooden and metal structures (2.5-5.4 MPa),
low shrinkage (0.6-2.1%) and low toxicity. According to the results of flammability tests of the carbamide
anhydride polymer, it was established that it belongs to the group of hardly flammable materials. When heated
to 200 °C, the carbamide anhydride polymer loses, on average, 15 times less mass than the carbamide acid
polymer, and the rate of mass loss is 37 times lower.

Scientific novelty. It has been established for the first time that the carbamide anhydride polymer has a
three-dimensional network structure, is characterized by the absence of weak methylene ether bonds, has
strong hydrogen bonds and contains functional groups with high reactivity, which determines its high physical
and mechanical properties, low toxicity and flammability.

Practical value. The flame-retardant carbamide anhydride polymer, having high strength and high
adhesion to almost all solid materials, can be effectively used alone or in combination with non-flammable
fillers as a fire-protective coating for concrete, metal and wooden structures.

Key words: carbamide anhydride polymer; physical, mechanical and physical and chemical properties;,
toxicity; flammability category, fire protection coatings for concrete, metal and wooden structures on the
surface and in underground mine workings.

For citation: Kanin V. A., Ageyev V. G. Improvement of fire protection coatings based on urea-
formaldehyde resin. Nauchnyy vestnik NII “Respirator”, 2024, no. 4 (61), pp. 7-17. EDN: GIRXUR.
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ONPEJEJEHUE OTHETYIIAIIEA CIOCOBHOCTHU BOJHBIX
PACTBOPOB, MOANPUIINPOBAHHBIX HEOPTAHUYECKHUMUA
COEAMHEHUAMHAU

DETERMINATION OF FIRE EXTINGUISHING CAPACITY OF AQUEOUS
SOLUTIONS MODIFIED BY INORGANIC COMPOUNDS
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Henb. OkcreprMeHTANbHO YCTAHOBUTH BIUSHHE AHTUIMPEHOB HA TIOBBIIIEHHE OrHETYyIIAIel
CIOCOOHOCTH BOJIHOI'O PacTBOpa KHUIKOrO HATPUEBOTO CTEKIa A BhIOOpa HamOonee (DyHKIHMOHAIHHOM
n00aBKU-MOTU(UKATOpA.

Metoabl. DKCIiepUMEHTAIBHBIA METOA ONpe/eNIeHNs] OTHETYIIAeld ClIOCOOHOCTH BOAHBIX KOMITO3UIIHHA
B N1a0OpaTOpHBIX YCIOBUSX, KOPPEISIIMOHHBIA aHaN3 U Tpaduueckuii MeTo opOpMIICHHS pE3yIbTaTOB
9KCIIEPUMEHTOB.

Pesyabratpl. [lonydennast rpadudeckass 3aBUCHMOCTh BJIHMSHUS aHTUIIHMPEHOB Ha OTHETYLIAIIYIO
CIOCOOHOCTh BOJHOTO PAcTBOpPa KHUJIKOTO HATPHEBOTO CTEKJIa I[I03BOJIMJIA YCTAaHOBUTH Hamboiee
ONTHUMAJILHBIA aHTUIHPEH — Cyab(ar Kanus B BOJHOH KOMIIO3WIIMH, KOTOPBHIM IOBBIIIAET OTHETYLIAIIYIO
CIOCOOHOCTH BOAHOTO pacTBopa.

Hayuynas mnoBu3na. BrepBeie mnonmyueHa rpadudeckas 3aBUCUMOCTh BIMSHHS ~aHTHUIIHPECHOB
HA OTHETYIIAIIYI0 CIIOCOOHOCTh BOJHOTO PACTBOpA KHJIKOTO HATPHUEBOTO CTEKIA. DKCIEPUMEHTAIBHO
YCTaHOBJIEHO ONTUMAJIBHOE COZIEp)KaHNE aHTUITHPEHOB B COCTaBE BOAHBIX PACTBOPOB.

IIpakTHyeckass 3HaAYUMOCTb. Vcnosnp3ys pe3ynbTaThl HMCCIEJOBAHMS, MOXHO BBIOpaTh HauOojee
(yHKIIMOHANBHBIE JT00aBKU-MOIUGUKATOPEI K BOJAe JUIS 3(PQEKTUBHOTO TYIIEHHS MOXapoB Kiacca A
(TBepable roprourie Matepuaisl) 1 B (roproune KuAKOCTH).

KaroueBble cioBa: anmunupeHvl, 6000pacmeopumvlie 000a8KU, peyenmypa cocmasa, OZHemyuauas
CROCOOHOCMY, JHCUOKOe CIMeKN0; CYabpam Kanus, mywenue nodxicapos kiacca A u B.

Jdasi mutupoanus: Jlaounckui K. H.,, Tomunoe M. K. OnpezeneHue OrHeTyiaieil CriocoOHOCTH
BOJIHBIX PacTBOPOB, MOAU(HUIMPOBAHHBIX HEOpraHHYECKUMU coenuHeHusmu // Hayunerii BectHuk HUN
«PectimpaTop». — 2024. — Ne 4(61). — C. 18-25. — EDN: JNIZTH.

Objective. To experimentally establish the effect of flame retardants on increasing the extinguishing capacity
of an aqueous solution of liquid sodium glass to select the most functional additive modifier.

Methods. Experimental method of determination of fire-suppressing capacity of water compounds
in laboratory-scale conditions, correlation analysis and graphic method of experiment results presentation.

Results. The obtained graphical dependence of the effect of flame retardants on the extinguishing ability of an
aqueous solution of liquid sodium glass made it possible to establish the most optimal flame retardant — potassium
sulfate in an aqueous composition, which increases the extinguishing ability of an aqueous solution.

Scientific novelty. A graphical dependence of the effect of flame retardants on the extinguishing capacity of an
aqueous solution of liquid sodium glass was obtained for the first time. The optimal content of flame retardants in
the composition of aqueous solutions has been experimentally established.

Practical value. Using the results of the study, it is possible to choose the most functional additives-modifiers
to water for effective fire extinguishing of class A (solid combustible materials) and B (flammable liquids).

Keywords: fire retardants, water-soluble additives; composition formula; fire extinguishing ability,; liquid
glass; potassium sulfate; extinguishing class A and B fires.

For citation: Labinskiy K. N., Tomilov M. K. Determination of fire extinguishing capacity of aqueous
solutions modified by inorganic compounds. Nauchnyy vestnik NII “Respirator”, 2024, no. 4(61), pp. 18-25.
— EDN: INIZTH.
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BbBIBOP COPBEHTOB J1JIAA INKBUJIALIUHU PA3JIMBOB TOKCHUYHBIX
BEIIECTB C IOMOIIbIO TEHEPATUBHBIX MOJIEJIEN

U KJIACCUYECKNX METOJIOB MATEMATUYECKON ONTUMHA3AIIIU
SELECTION OF SORBENTS FOR THE ELIMINATION

OF TOXIC SUBSTANCES SPILLS USING GENERATIVE MODELS

AND CLASSICAL METHODS OF MATHEMATICAL OPTIMIZATION

Heap. YcTaHOBUTH MPUMEHUMOCTh T€HEPAaTUBHBIX MOZENENH B CPaBHEHHM C KIACCHUECKUMH METOJaMu
JUHEHHOTO POTPaMMHUPOBAHHS JUTSl PELICHHsI ONTUMH3AIIOHHON 3a]1a4ui BbIOOpa copOeHTa TpH JIMKBUIAIINT
Ype3BbIYAiHON CUTYyallly, BBI3BAHHOM pa3jMBOM XMMHYECKH OIACHBIX BEIIECTB.

Metoapl. OKCIIEpUMEHTAJIbHOE HCCIEJOBAaHME TIIPOIECCOB COPOIMM  aKTUBHPOBAHHBIM  YITIEM
XJIOPCOJIEPIKAILNX OPraHUYECKUX COETMHEHUA. MeTo MaTeMaTH4eCKoi ONTUMH3allMd Ha OCHOBE JIMHEWMHOIrO
MIpOrpaMMHpOBaHKsA. MeToj] MalIMHHOTO 00Y9YeHHUsI Ha OCHOBE HCKYCCTBEHHOTO MHTEIJIEKTA.

Pe3ynbrarel. VccnenoBanne cOBpeMEHHBIX METO/IOB 00ydeHHS T€HEPAaTHBHBIX MOJENEH U BO3ZMOXHOCTH
VX UCTIOJIb30BaHMUS B PEIICHHUH 33714 10 JIMKBUIAITNH MTOCTIECTBHN Pa3iBa XUMHUYECKH OMACHBIX COSTUHEHNIH
MTO3BOJIMJIO YCTAHOBUTH OCHOBHBIE HENOCTATKA W JIMMUTHPYIONIHE (AKTOPBI NMPUMEHEHHS HMCKYCCTBEHHOTO
UHTENJIEKTa B pELIEHUH ONTHUMHU3ALMOHHOM 3a/auu IO BbIOOpY copOeHTa. OmpeseneH aJropuTM peLIeHUs
3aJa4d ONTUMM3ALMU TIPUMEHEHHUsS COPOEHTOB NP JIMKBUIALMM YPE3BbIYAMHBIX CHUTyalluil, BBI3BAHHBIX
pa3IMBOM TOKCHYHBIX BEILECTB.

Hay4ynas HoBu3Ha. BriepBble pelieHa 3a7a4a BeIOOpa copOeHTa JUisl JIMKBUAALMY IIOCIIEICTBUI pa3iuBa
XJIOpCOAEPIKALUX OpraHMYECKUX COSIMHEHHUH C TIOMOLIbIO METOZ0B MAIIMHHOIO O0yUCHHUSI.

IIpakTHuyeckas 3HaYMMOCTh. CXOIMMOCTD IIOTYYEHHBIX PE3y/IBTaTOB CBUIETEIILCTBYET O BO3MOXKHOCTH
oIIpeiesIeHNs N3yYEeHHBIMU METOIaMH PalliOHAJIBHOTO CII0C00a IPOBENEHU S aBAPUIHHO-CIIACATENbHBIX U IPYTHX
HEOTJIOXKHBIX paboT B 30HE Pa3IMBa TOKCHYHOIO BELIECTBA.

KiroueBble cioBa: eenepamusnas mooenb, MawunHHoe oOyyenue, JIUHEUHOe NPOSPaAMMUPOBAHUE;
MAmemMamudeckas OnmuMu3ayust;, copoyusl; copoenmol; IUKEUOAYUs NOCIe0CMBUL YPe38bIYaiHOU cCumyayui;
DPazue XumMu4ecKu OnacHuix 6euyecms.

Jns wurupoBanus: bywxun C. A, Llapugyimna JI. P, [yzenxoe C. A. Brpibop copOeHTOB s
JIMKBUJALUY Pa3iIMBOB TOKCHYHBIX BELIECTB C ITOMOIIBI0 TEHEPATUBHBIX MOZAENEH M KIACCHYECKHX METOHOB
MaTteMaruieckoit onrrummu3anuy // Hayansrit Bectank HUU «PecrupaTtopy. —2024. — Ne 4(61). — C. 26-36. EDN:
JXJOPF.

Objective. To establish the applicability of generative models in comparison with classical linear
programming methods for solving the optimization problem of selecting a sorbent in the liquidation of an
emergency caused by a spill of chemically hazardous substances.

Methods. An experimental study of the sorption processes of chlorine-containing organic compounds with
activated carbon. A method of mathematical optimization based on linear programming. A machine learning
method based on artificial intelligence.

Results. The analysis of modern methods of teaching generative models and the possibility of their
application in solving problems of eliminating the consequences of a spill of chemically dangerous compounds
is carried out. The main disadvantages and limiting factors of the use of artificial intelligence in solving the
optimization problem of choosing a sorbent are identified. An algorithm for solving the problem of optimizing
the use of sorbents in emergency response caused by a spill of toxic substances is considered.

Scientific novelty. For the first time, the problem of selecting a sorbent to eliminate the consequences of a
spill of chlorine-containing organic compounds was solved using machine learning methods.

Practical value. The convergence of the results obtained indicates the possibility of using the studied
methods to determine a rational way to carry out emergency rescue and other urgent work in the area of a toxic
substance spill.
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Keywords: generative model; machine learning; linear programming, mathematical optimization;
sorption, sorbents; emergency response; spill of chemically hazardous substances.
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MOJABUKHAS ®A3A VIS MWJIEHTUOUKAIIMA HEGTEIMPOLYKTOB
METOA0OM TOHKOCJOMHOM XPOMATOI PAOUH

MOBILE PHASE FOR PETROLEUM PRODUCTS IDENTIFICATION
BY THIN-LAYER CHROMATOGRAPHY METHOD

Hean. Pazpaborath moaBMXHYIO a3y JUIs CEIEKTHBHOTO pa3JielieHus ¥ WiAeHTH(UKAIu OeH3WHA,
KepOCHHa, TN3EIbHOI0 TOIUIHBA B MTP0Oax, OTOOPAHHBIX C MECTa MoXKapa.

Metoabl. OKCHepUMEHTaIbHBIE WCCIENOBAaHUS C  HCIONB30BAHHEM METOAa  TOHKOCITOWHOU
xpomartorpaduu, CpaBHUTEIbHBIN aHaJH3.

Pesynbrarbl. V3 pa3paboTaHHBIX COCTaBOB IOJABH)KHOM (pa3bl OMpENEIcH ONTHMAalIbHBIA, MMCIOLIHI
CENEeKTUBHOCTh 10 OTHOLIEHHWIO K OEH3MHY, KEPOCHHY W JW3EIbHOMY TOILINBY. IIpoBemeHa onmTumu3aius
MTONBYDKHON (ha3bl BIMSIOMIMX Ha pa3feieHre KOMITIOHEHTOB He(TEmpOMYKTOB, YTO TMO3BOIMIO YCTAaHOBUTH
KPHUTEPHH U WACHTU(DHUINPOBATH XPOMATOIPAMMBI FICCIIETyEMBIX BEIIECTB.

Hayuynasn noBu3Ha. OmpeneneH HOBBI ONTHMANBHBI KOMITOHEHTHBIH COCTaB IOABIKHOW (ha3sl,
MTO3BOJISIONINH  MACHTU(MUIIUPOBAT THUN HEPTEIPOIYKTOB M TMOBBICUTH IOCTOBEPHOCTH IIONYYEHHBIX
pe3yIBTaTOB.

IIpakTH4yeckass 3HAYUMOCTB. [lONMydeHHBI COCTaB TMOABIDKHOW (ha3bl OBIT HWCHONB30BAH TIPU
pa3paboTKe METOAMKH, KOTOpPas II03BOJIIET ONEPATUBHO C BEICOKOW JJOCTOBEPHOCTHIO OOHAPYKMBATh HATNIHE
OeH3WHA, KEPOCHHA, TU3ETHHOT0 TOIIMBA B IPOOax ¢ MecTa Imokapa IMpH MPOBEISHIH MOKAPHO-TEXHUIECKUX
nccrnenopannii. [lomyueHsl xpomaTorpaMmbl O€H3WHA, KEPOCHHA, AU3EIHHOTO TOILTMBA C MCIIONB30BAHUEM
MTOIBIKHOM (ha3bl H300KTAH-TONYON-3THIIAIIETAT.

KuroueBsble ciioBa: unuyuamop 2openus; OeH3UuH, KepoCUH, OU3eibHOe MONIUBO, HCUOKASL NOOBUNCHASA
dasza; xpomamoepaghuueckasn nIACMUHA, OMHOCUMENbHASL NOOBUNCHOCTND NAMEH.

Jdasa uurupoBanus: Jlebedesa B. B., Xpanoneunxo O. B., llepbakosa O. H. llogsmwxHas Qaza s
naeHTH(UKan HeQTEMPOAYKTOB METOAOM TOHKOCIOWHOW Xpomartorpaduu // Haywnserii BectHmxk HUU
«Pecrimpatop». — 2024. — Ne 4(61). — C. 37-43. — EDN: KDPYAC.

Objective. Develop a mobile phase allowing selective separation and identification of gasoline, kerosene,
and diesel fuel in samples taken from the fire site after occurrence.

Methods. Experimental studies using the Thin-layer chromatography method; comparative analysis.

Results. From the developed compositions of the mobile phase, the optimal one has been selected, having
selectivity with respect to gasoline, kerosene and diesel fuel. Optimization of the mobile phase affecting the
separation of petroleum components was carried out, which made it possible to identify chromatograms of the
studied substances. The criteria for the identification of gasoline, kerosene and diesel fuel have been established.

Scientific novelty. A new optimal component composition of the mobile phase has been selected, which
allows determining the type of petroleum products and increase the reliability of the results obtained.



Practical value. The mobile phase resulting composition of the mobile phase was used in the technique
development of a technique that allows you to quickly and with high reliability detect the presence of gasoline,
kerosene, diesel fuel in samples taken from the fire site during fire-technical studies. Chromatograms of gasoline,
kerosene, and diesel fuel were obtained using the mobile phase isooctane-toluene-ethyl acetate.

Keywords: combustion initiator; gasoline; kerosene; diesel fuel; liquid mobile phase; chromatographic
plate; relative mobility of spots.

For citation. Lebedeva, V. V., Khraponenko, O. V., Shcherbakova, O. N. Mobile phase for petroleum
products identification by thin-layer chromatography method. Nauchnyy vestnik NII “Respirator”, 2024,
no. 4(61), pp. 37-43. EDN: KDPYAC.
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BO3MOXHOCTH ICUXOPU3NOJOTHUECKOMN AJANITAIIUA
CHACATEJIEN ITPU UCITOJIL30BAHUU COBPEMEHHOM
ABAPUMHO-CITACATEJBHOHN TEXHUKH
(MudopmannoHHO-aHAJTUTHYECKHUI aHaau3. YacTp 2)

POSSIBILITIES OF RESCUERS PSYCHOPHYSIOLOGICAL
ADAPTATION USING MODERN TECHNOLOGY

EMERGENCY RESCUE EQUIPMENT

(Information and analytical analysis. Part 2)

Henn. ITloBeicuth 3((EKTHBHOCTE aBapHitHO-CIIACATENBHBIX paboT mokapHbBIX-cracareneii MUC ¢
HCHOJB30BAHAEM COBPEMEHHOM aBApUITHO-CHACATEIBHOM TEXHUKH M C IMO3MLUMM MaKCHUMAIbHOW ajanTalyy
ANIEMEHTOB CHCTEMBI «HETOBEK — MAIIIITHA.

MeTtoapl. MuadopMarmioHHO-aHATUTHICCKIN CHCTEMHBIN aHaJTH3.

Pe3yabrarbl. OOOCHOBaHO IIEPCIEKTHBHOE HampaBlieHHe MPOPECCHOHAIFHOM MOATOTOBKH IMOKAPHBIX-
cracareneit MUC nipu HCTIONB30BaHUH HOBOM TTOXKapPHO-CIACATETFHON TEXHUKH C YIETOM 0a30BBIX TIPUHIIATIOB
WH)KMHUPHHTA — B3aUMOAJAlNTalliy SIIEMEHTOB CHUCTEMBl «UENIOBEK — MAIMHA» M C OOS3aTEIbHBIM YIeTOM
TICHXOCOMATHIECKIX €€ KOMIIOHEHTOB.

Hayunasn HoBM3HA. BHenpeHne NpuHIMMITA B3aMHOTO DPE3EPBHUPOBAHUS IIPEACTABISIET COOOH HOBOE
TEOpEeTUIECKOe peIIeHHe MPoOIeMbl pacrhpeneneHust GYHKIUNH MEXAY CliacarelieM-OIepaTopoM M TOKapHO-
ClTacaTeNlbHOM TEXHWKOHM, YTO JaeT BO3MOXHOCTH (DOPMHpPOBATH THUOKYIO CTPATerdi0 HM3MEHEHHS CTENeHU
ABTOMATH3AIIMH B IPOIIECCAX YIIPABIECHHS CIOKHON TEXHIKOH.

IIpakTuyeckass MeHHOCTb. JOKazaHa IEPCIEKTHBHOCT, W HEOOXOMMMOCTh Pa3padOTKH CIENUABHBIX
TPEHaXEPOB HOBOH TIOXKapHO-CHACATENFHON TEXHUKH T (POPMUPOBaHUS 3((EKTUBHBIX HABBIKOB Y TIOXKAPHBIX-
criacaresiel 1o ee UCTIONB30BaHUIO ITPY BEICHUH aBaPHIHO-CITACATENBHBIX U IPYTHX HEOTIIOKHBIX paOoT.

KiwueBble cioBa:  nooicaprvle-cnacameny;,  NONCAPHO-CRACAMETbHAS — MEXHUKA,  UHICUHUPUHS,
ncuxocoMamuyecKas a0anmayus,; CUCmemMa «4e108eK — MAUHAY.

s uurupoBanusi: Yepxecos B. B., Ilempog A. B. Bo3MOXXHOCTH TICHXO(H3NOIOTHYECKON aanTaIfim
criacarefied TpW  UCIIONB30BAaHWM COBPEMEHHOM aBapuitHO-criacateinbHOd TexHukM (MH(opMaronHo-
a"HanmuTrueckuil ananmu3. Yacte 2) / Hayunsiii Bectauk HUW «Pecrimparopy». — 2024. — Ne 4(61). — C. 44-54. —
EDN: LMXEBR.



Objective. Increase the emergency rescue operations efficiency of fire rescue workers of the Ministry of
Emergency Situations using modern emergency rescue equipment and from the position of maximum adaptation
of the “Man—machine” system elements.

Methods. Information and analytical system analysis.

Results. The perspective direction of professional training of firefighters and rescuers of the Ministry of
Emergency Situations is substantiated when using new fire and rescue equipment, taking into account the basic
principles of engineering — the mutual adaptation of elements of the “Man—machine” system and with mandatory
consideration of its psychosomatic components.

Practical value. The prospects and the need to develop special simulators of new fire and rescue equipment
for the formation of effective skills for firefighters and rescuers to use it in the conduct of ASDNR are proved.

Keywords: firefighters-rescuers, fire-rescue equipment, engineering; psycho-somatic adaptation,; ‘“Man—
machine” system.

For citation: Cherkesov V. V., Petrov A. V. Possibilities of rescuers psychophysiological adaptation using
modern technology emergency rescue equipment. (Information and analytical analysis. Part 2). Nauchnyy vestnik
NII “Respirator”, 2024, no. 4(61), pp. 44-54. EDN: LMXEBR.
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O EHKA IICUXOSMOIHNOHAJIBHOI'O CTATYCA
MOXKAPHBIX-CIIACATEJIEA MUC POCCHUH

PSYCHOEMOTIONAL STATUS ASSESSMENT OF THE FIREFIGHTERS
AND RESCUERS OF THE EMERCOM OF RUSSIA

Heas. MccnenoBaTe NCUX0AMOLMOHATIBHOE COCTOsIHUE NoxkapHbIX-criacateneid MUC Poccuu u ero poss
B (hopMHpOBaHMM aJanTallMOHHOIO MOTEHLHANA JMYHOCTH Ul COBEPILEHCTBOBAHUS NPOQeccHOHATBHBIX
HAaBBIKOB IPH [IPOBEICHUN aBApUHHO-CIIACATENbHBIX PA0OT.

Metoabl. HMHQOpMAMOHHO-aHATMTHYECKHUI CHUCTEMHBIN aHaMM3, O0OOIIEHWE W CTaTHUCTUYecKas
00paboTKa pe3ybTaTOB 3KCIIEPUMEHTAIBHBIX UCCIICIOBaHUM.

PesyabTaThl. YcraHoBieHO, YTO 3¢ (EKTHUBHOCTh NMPOBEACHUS aBapUHHO-CHAacaTeNbHBIX PAadOT mpu
JUKBUAALUH YPE3BBIYAMHBIX CUTYAlMid MPUPOAHOIO M TEXHOTEHHOTO XapaKTepa BO MHOTOM OIpPEAessieTcs
npodecCHOHANbHBIM ~ YPOBHEM  HOATOTOBKM — noxapHbix-cracateied MYC  Poccun.  Hapsmy ¢
(GyHKIMOHANBHOW M (DM3MYECKOW ajanTalueld ICHXO3MOLMOHANbHAS YCTOMYMBOCTH SABISETCS 0a30BOii
COCTAaBIISIFOIIEH alalTallMOHHOIO MOTEHIMAalIa JITYHOCTH B (POPMHUPOBAHUHU 3TOr0 ypoBHs. Onpenenena poib
MICUXO3MOLIMOHAJIFHOTO KOMITOHEHTa aJaNTalMOHHOIO MOTEHLHWaNa JMYHOCTH IIOXKApPHOIO-cracares Kak
HWHTErpajbHOro NoKasaTesns npodeccnoHaabHON 3¢ PeKTHBHOCTH MPU MPOBEACHUH aBapHHO-CIIACATEIBHBIX
U APYTUX HEOTJIOKHBIX paloT.

Hayuynasn HoBH3HA. BrepBble ycTaHOBIEHa 3aBHCHMOCTb CTEIIEHHM pPHCKa pa3BUTHS CHHApPOMA
podecCHOHANBHOIO BHITOPAHUS Y MOKApHBIX-cIIacaTeleld B 3aBUCUMOCTH OT BO3pacTa M CTaka paboThl B
YCIOBMSIX DKCTPEMAJIBHBIX CUTYaIMi.

IIpakTuyeckass 3HaYUMOCTb. JloKazaHa TEPCIEKTUBHOCTh M HEOOXOAWMOCTb  Pa3paboTKu
MHTErpalIbHbIX MOKa3aTeNnel, XapakTepU3yOIMX aJaNnTallMOHHBIM IOTEHLMANd IOXapHBIX-cracaTrenen
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MYC Poccuu, nozBonstomux GopmupoBats 3¢ GeKTuBHBIE TPoheccroHaIbHbIE HABBIKH, HEOOXOANMBIE TIPU
JINKBUJALUY TTOCJIEICTBUN YPE3BBIYAMHBIX CUTYaL[Ui.
Kawuesbie  ciioBa: a0anmayuoxublll ~ NOMEHYUanl  JUYHOCMU;  NOMCAPHbIe-CNACAmeNn;
ACUXOCOMAMUYECKAs a0anmayus, opmuposarue npopheccuoHaNbHulX HA8bIKOS, UPe38bluatinas CUMyayusl.
Jast umrupoBanusi: Yeprecos B. B., Mopos T. O. OnieHKa CUX03MOIIMOHAIBHOI0 CTaTyca MOKapHbIX-
cnacateneit MUC Poccuu // Hayunsriii Becthuk HUU «Pecriuparop». — 2024. — Ne 4(61). — C. 55-64. — EDN:
LXXWDA

Objective. To study the psychoemotional status of firefighters and rescuers of the EMERCOM of Russia
and its role in the formation of the individual’s adaptive potential to improve professional skills in emergency
rescue operations.

Methods. Information and analytical systems analysis, generalisation and statistical processing of
experimental research results were applied.

Results. It was found that the effectiveness of emergency rescue operations in the elimination of natural and
man-made emergencies is largely determined by the professional level of training of firefighters and rescuers of
the EMERCOM of Russia. Along with functional and physical adaptation, psycho-emotional stability as a basic
component of the adaptive potential of a personality is the determining factor in the formation of this level. The
role of the psycho-emotional component of the adaptive potential of the personality of a firefighter-rescuer as an
integral indicator of professional effectiveness during emergency rescue and other urgent work is determined.

Scientific novelty. The dependence between the degree of risk of developing professional burnout
syndrome in firefighters and rescuers and age and work experience in extreme situations was defined for the
first time.

Practical value. The prospects and the need to develop integral indicators characterizing the adaptive
potential of firefighters and rescuers of the EMERCOM of Russia, allowing them to form effective professional
skills necessary in emergency response, are proved.

Keywords: individual’s adaptive potential; firefighters, rescuers;, psychosomatic adaptation;
professional skills’ formation, emergency situation.

For citation. Cherkesov V. V., Moroz T. O. Psychoemotional status assessment of the firefighters and
rescuers of the EMERCOM of Russia. Nauchnyy vestnik NII “Respirator”, 2024, no. 4(61), pp. 55-64. EDN:
LXXWDA.
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OLIEHKA 3AIIIMIIEHHOCTU COACATEJIEA ITPU TPOBEJEHUU
ABAPUMHO-CHACATEJIBHBIX PABOT IIYTEM YCTAHOBKHU KPEIIEA
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IMPLEMENTATION OF AMETHODOLOGICAL APPROACH
TO ASSESSING THE SAFETY OF RESCUERS DURING EMERGENCY
RESCUE OPERATIONS BY INSTALLING FASTENERS

Henw. MccnenoBanne mpueMoB U CIOCO0OB YCTPOMCTBA KpEMel MpH ClIaCEHUH TTOCTPAIaBIINX U3 3aBAJIOB
JUTSL OLICHKH 3allMIIEHHOCTH CIIacaTelicii Mpy MpOBEICHUN aBapUHO-CIIACATEIIbHBIX pa0OT.

Metoabl. IIpuMeHEH KOMIUIEKCHBIA METOJA HCCIEAO0BaHUS, BKIIOYAIOUIMN aHaJu3 JIMTEPATYPHBIX
HCTOYHUKOB, MPOBEACHUE TEOPETUYECKUX U IMPAKTUYECKUX MCCICHOBAHUI C HCIONH30BAHUEM CHCTEMBI
YpaBHEHUH.

Pesyabrarbl. IlpencraBineHbl npakTHUUeCKHE PEKOMEHAAUWHM IO BHEIPEHUIO HOBBIX TEXHOJOTHH,
MO3BOJISIONINX COKPATUTh BPEMsI HaXOXKICHUS CIlacaTeliell B OMAaCcHOW 30HE JUIsi 00ecleueHUs 0e3011acHOro
MpoBeieHus padorT.

Hayuynas noBu3Ha. BrepBbic Ha OCHOBE TEOPETUUYECKHX HMCCIEHOBAHUM TPENJIOKEHA IPaKTHIECKas
OIICHKA 3aIMIIEHHOCTH CIlacaTeliei MpHu IPOBEACHUM aBapHUITHO-CIIACATENBHBIX Pa0OT IMyTEM YCTaHOBKHU
Kperneil.

IIpakTHyeckasi 3HAYMMOCTD. [IpakTHdeckre peKOMEHIAIUU MTOMOTYT PacIPOCTPAHEHHUIO TIEPETOBOTO
OTIBITA CPEIU CriacaTelielt pearupyromux MoApa3IeIeHI BCEX BUJIOB aBAPUITHO-CIIACATEIBHBIX CITYKO.

KuroueBble cj0Ba: ycmpoiicmeo Kpeneil, a8apuiino-cnacameivbhvle pabomol; oOpyuleHue 30aHutl u
COOpPYIHCEHUL, PUCK, ONACHOCMU, 3aWuma.

dnsa uutupoBanms: [lempeuxo II. II., Pwvibaxkos A. B., Heanoeé E. B., Kysemun A. B. Ouenka
3aIUINEHHOCTH ClIacaTelieil Mpu MPOBENEHUH aBapHitHO-CIIacaTENbHBIX PabOT IyTeEM YCTaHOBKH Kperei //
Hayuwnsiit Bectiuk HUW «Pecniparopy». — 2024. — no. 4(61). — C. 65-71. — EDN: MEDV2D.

Objective. The study of techniques and methods of fastening when rescuing victims from rubble.

Methods. A comprehensive research method has been applied, including the analysis of literary
sources, conducting theoretical and practical research using a system of equations.

Results. Practical recommendations are presented on the introduction of new technologies that reduce
the time spent by rescuers in the danger zone to ensure safe work.

Scientific novelty. For the first time, theoretical data were used with a practical approach to assessing
the safety of rescuers during emergency rescue operations by installing fasteners.

Practical significance. The presented practical recommendations can be useful as a dissemination of
best practices among rescuers of responding units of all types of emergency services.

Key words: installation of fasteners; emergency rescue operations; collapse of buildings and structures;
risk; hazards; protection.

For citation: Petrenko P.P., Rybakov A.V., Ivanov Ye. V., Kuzmin A.V. Implementation of a
methodological approach to assessing the safety of rescuers during emergency rescue operations by installing
fasteners. Nauchnyy vestnik NII “Respirator”, 2024, no. 4(61), pp. 65-71. EDN: MEDV2D.
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OBECIIEYEHUE YCTOMYHUBOI'O NOJJAEPKAHUS
HOAT'OTOBUTEJIbBHbBIX BBIPABOTOK

C IPUMEHEHHUEM KPEIIX YCUJIEHUA

THE ENSURING OF THE SUSTAINABLE MAINTENANCE
OF PREPARATORY MINE WORKINGS

WITH THE USE OF REINFORCEMENT SUPPORTS

Henb. O60CHOBATH MPUMEHEHHUE KPEITU YCHUIICHUS JIJIS TOBBIIICHUS YCTOWYMBOCTH TOPHBIX BHIPAOOTOK M
0e30MacHOCTH Tpy/a PadovrX.

Metoapl. AHanu3 U 0000IIeHHE WHGOPMAIMM O COCTOSHUM TOPHBIX BBIPaOOTOK. PaccMoTpeHb
Y U3y4eHbl HOPMATUBHO-METOAMYECKNE JOKYMEHTBI, CTaThH, OTYEThI, HHPOPMAIIHS YTOJbHBIX MPSIITPUITANR
0 COCTOSIHMM TOPHBIX BHIPA0OTOK.

Pesynbratbl. OOOCHOBaHO MNPUMEHEHHWE KPENU YCHICHHS Ui O€30MacHOr0  IOJUICPIKaHHMsI
MOJITOTOBUTEIIBHBIX TOPHBIX BHIPAOOTOK.

Hayuynas HoBu3HAa. HayuHO 000CHOBAHO TEXHOJIOTHYECKOE PEIICHUE 3a][a4X MOBBIIICHHUS YCTOHUYUBOCTH
TOPHBIX BBIPAOOTOK ITyTEM MOJACPHHU3AIMN KOHCTPYKIIUK KPEIIH YCHIICHHSL.

I[MpakTHyeckass 3HAYMMOCTb. Kpenb ycuiIeHHs TOBBICUT O€30MaCHOCTH TPY/Aa MPU BEACHUU TOPHBIX
paboT 1 00ECIIEUUT YCTOMYMBOE TOICPIKaHUE TIOArOTOBUTEIIbHBIX TOPHBIX BBIPAOOTOK.

KuroueBble ciioBa: npoxooueckuil 3a601; nOO20MOSUMENbHbLE 8bIPAOOMKU, CMEUeHUst Nopoo,; paboyee
conpomugnenue Kpenu, Kpenu YCUNeHUst, CMOUKU mpeHusl.

dasa umtupoBanusi: Menvuurxos C. A., Kanpan JI. H., Kupun B. H., /lumeunos B. B. ObecnieueHne
YCTOHYMBOIO MOAJEPKAHUS MMOATOTOBUTEIBHBIX BBIPAOOTOK C MPUMEHEHHEM Kpernu ycuieHus // Haydubii
BectHuk HUU «Pectimpartopy. —2024. — Ne 4(61). — C. 72-78. — EDN: QM YMAE.

Object. The justification of the use of reinforcement supports in the maintenance of preparatory mine
workings to improve the safety of workers.

Methods. The analysis and generalization of information on the state of mine workings have been used.
Regulatory and methodological documents, articles, reports, and information from coal enterprises on the state
of mine workings have been reviewed and studied.

Results. The justification for the use of reinforcement supports for the safe maintenance of preparatory
mine workings has been carried out.

Scientific novelty. The scientifically grounded technological solution of the task of increase of stability
of mine workings by modernization of strengthening support is offered.

A scientifically based technological solution to the problem of increasing the stability of mine workings
by modernizing the reinforcement support structure is proposed

Practical significance. The implementation of reinforcement supports to ensure the effective
maintenance of preparatory mine workings and improve occupational safety during mining operations.

Keywords: trunneling face; preparatory workings, rock displacements,; working resistance of the support;
reinforcement supports; friction props.
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IKOJOTMUYECKAS OLEHKA MOCJIEACTBUI
KOHCEPBALIMM U 3AKPBITUSI YT OJIbHBIX IIAXT
ENVIRONMENTAL ASSESSMENT OF THE CONSEQUENCES
OF CONSERVATION AND CLOSURE OF COAL MINES

Hean. [IppuMeHeHre CHCTEMHOTO TTOIX0/1a K ONMPENEICHUI0 HETaTUBHBIX MOCIEICTBUIM KOHCEPBAIMU U
3aKPBITUS YTOJNBHBIX IMAXT IS OIEHKHA SKOJIOTHYECKOTO pUCKa M pa3pabOTKH MEPONpPUSITHH MO €ro
CHUKCHHUIO.

Metoambl. Mcnonb30BaH CUCTEMHBIA MOAXOJ M BEPOSITHOCTHO-CTATUCTUYECKUM METOJl ONpPENEIICHUS
KOJIMYECTBEHHOT'0 3HAYEHHUS SKOJIOTHIECKOTO PHUCKA.

Pe3yabTaTtbl. Pa3paboTanbl adrOpUTMBl OIICHKH HETATUBHBIX TOCJICICTBHA KOHCEPBAIIMHU M 3aKPBITUS
YTOJBHBIX MIAXT Ha OCHOBE OIMPENEIICHUS PUCKA BOSHUKHOBEHUS UYPE3BBIUAWHON CUTYaINHA W SKOJIOTHIECKIX
MOCJEACTBUM.

Hayunasi HoBu3HA. [IpeiokeH CHCTEMHBIN TTOIXOM K OI[EHKE SKOJIOTHIECKOTO PHCKA, OTIIHYAIONTHIACS OT
M3BECTHBIX YUYETOM HETraTHBHBIX (DaKTOPOB pPa3IMYHbIX KATErOPUA M IMIIMPUYECKOIO METO[a OLEHKU
SKOHOMHYECKOT0 yiiiepOa MOCASACTBUMN 3arpsi3HEHUS OKPYKaIOIIeH Cpebl.

IIpakTHyeckasi 3HAYMMOCTD. Pe3ynbpTaThl HCCIENOBAHUA MOTYT OBITh MCIIONB30BAHBI JJISI CHIKECHUS
pUCKa BO3HUKHOBEHMSI HETAaTUBHBIX IIOCIECACTBUN KOHCEPBAILMM YIOJBHBIX INAXT M SKOJIOTMYECKOU
0€30MMacHOCTH B PETHOHE.

KuroueBble ¢JI0Ba: cucmemubvlii H0OX00, IKOJI0SUHECKUL PUCK, 8ePOSIMHOCIIb NOCIEOCMBUIL, 3aKpblmiue
U KOHCep8ayus waxm, oKpyscaouas cpeod.

s uurupoBanusi: Mavaes B. B., Kocmiox E. P. Dxoiorudeckasi OIieHKa MOCIICICTBHN KOHCEPBAIIHH
M 3aKpBITHS yronbHbIX maxT // Hayumsnii Bectauk HUU «Pecmupatopy. — 2024. — Ne 4(61). — C. 79-85. —
EDN: SLAPWL.

Objective. Applying a systematic approach to determining the negative consequences of the conservation
and closure of coal mines to assess environmental risk and develop measures to reduce it.

Methods. A systematic approach and a probabilistic-statistical method for determining the guantitative
value of environmental risk were used.

Results. Algorithms have been developed to assess the negative consequences of the conservation and
closure of coal mines based on determining the risk of an emergency and environmental consequences.

Scientific novelty. A systematic approach to environmental risk assessment is proposed, which differs
from the known ones by taking into account negative factors of various categories and an empirical method
for assessing the economic damage caused by environmental pollution.

Practical value. The research results can be used to reduce the risk of negative consequences of coal mine
conservation and environmental safety in the region.

Keywords: systematic approach; environmental risk; probability of consequences; closure and
conservation of mines; environment.

For citation. Mamaev V. V., Kostyuk E.R. Environmental assessment of the consequences of
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YTUIN3ALMS NEPOKCUIHBIX KOMIIOHEHTOB CPE/JCTB
PETEHEPALIMU BO3JAYXA C HOJYYEHUEM ®YHKLIMOHAJIBHBIX
MEJIbCOJEPKAILIUX MATEPUAJIOB

DISPOSAL OF PEROXIDE COMPONENTS OF AIR REGENERATION
MEANS TO OBTAIN FUNCTIONAL COPPER-CONTAINING MATERIALS

Henb. Onpenenuth BO3MOXKHOCTh HCIOJIB30BAHMS OTXOJIOB IEPOKCHIHBIX COCTABJISIOIIUX CPEICTB
pereHepanuy Bo3ayxa Jjis pa3pad0TKH TEXHOJIOIMH MTOJyYEeHUH OKCHIHBIX COCAMHEHUN I[BETHBIX METAJIJIOB.

MeToabl ncciie0BaHus 0a3upyIOTCs Ha UCIOIb30BAHUK (YHIAMEHTAIbHBIX ITOJIOKESHUH XUMHUECKON
TEPMOJMHAMUKHM JUIS ONPEACICHHS JHEPreTMYECKHUX XapaKTEPUCTHK PpEaKIuid M OOLIEIPUHATHIX
JKCIIEPUMEHTAJIbHBIX CIIOCO0aX W3ydeHHs TBePaA0(ha3HbIX PEaKIIH.

Pesynbrarbl. TeopeTwueckd ©  IKCIEPUMEHTAJIbHO YCTAaHOBJEHA BO3MOXHOCTh ITPUMEHCHHSI
JErPaiipPOBAaHHBIX IEPOKCHIHBIX COCIUHEHHMH CpPEJICTB pereHepamnuyd BO3AyXa IS IOJyYCHHS
(YHKIIMOHAIBHBIX COCAMHEHUI Meu. Y CTaHOBJIEHO, YTO HAJIMYWE B MPOAYKTaX Aerpajgallii MePOKCHIHbBIX
COCJMHEHUI HATPHs TMIPOKCHIA HATPHUsS CYIIECTBEHHO HE BJIMSET HAa BO3MOXKHOCTb MX HCIIOJNB30BAaHHUS B
CHHTE3€ OKCHIHBIX COeTMHEHUH Meau. OTpaHNYeHHs UCIIOIb30BAHUIO MPEICTABIISIIOT KapOOHATHI IIETOYHBIX
METaJIJIOB.

Hayunasn HoBU3HA. BriepBble MONMy4eHbl JaHHBIE O TBEPAO(pA3HBIX XUMHYECKUX B3aWMOICHCTBHSX B
CUCTEME CUSO4*N&202*N&OH*N8.2CO3.

IIpakTHyeckass 3HauMMOCTh. [lokazana BO3MOXKHOCTh A((EKTUBHOW YTHIM3AIHUU TIEPOKCHIAHBIX
COCIMHEHUH U MPOIYKTOB UX JETPANAIN B XUMHUKO-TEXHOJIOTUIECKOHN TPAaKTHKE.

KiroueBble Ci10Ba: nepoxcudHvle COeOUHEeHUs, 0e2padayust, Ymuiu3ayus, nepokcuo Hampus, cyibpam
Meou, okcuo meou, Kynpam HAmpust, mepmudeckuti anamus.

Jas uurupoBanus: /llanosanos B. B., ’Kypasnes C. B., bepecmosas A. A. Y Tin3anus MepoOKCHIHBIX
KOMITOHEHTOB CpPEJICTB pereHepannyd BO3AyXa C TMOMydeHHeM (YHKIIMOHATIBHBIX MeEIbCOAepKAIINX
matepuanoB // Hayuansriit Bectauk HUW «Pectimpatop». — 2024. — Ne 4(61). — C. 86-96. — EDN: MM VXXM.

Purpose. To determine the possibility of using waste peroxide components of air regeneration agents to
develop a technology for obtaining oxide compounds of non-ferrous metals.

Methods. The research methods are based on the use of fundamental principles of chemical
thermodynamics to determine the energy characteristics of reactions and generally accepted experimental
methods for studying solid-phase reactions.

Results. The possibility of using degraded peroxide compounds of air regeneration agents to obtain
functional copper compounds has been established theoretically and experimentally. It has been established
that the presence of sodium hydroxide in the degradation products of sodium peroxide compounds does not
significantly affect the possibility of their use in the synthesis of copper oxide compounds. Alkali metal
carbonates represent limitations to their use.

Scientific novelty. For the first time, data on solid-phase chemical interactions in the CuSO4—Na;O-—
NaOH-Na,COs system have been obtained.

Practical significance. The possibility of effective utilization of peroxide compounds and their
degradation products in chemical engineering practice has been demonstrated.

Key words: peroxide compounds; degradation; utilization; sodium peroxide; copper sulfate; copper
oxide; sodium cuprate; thermal analysis.
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OIIEHKA BEPOSITHOCTH 3CKAJIAIIMA ABAPUH HA OBBEKTAX
MHNPOU3BOJACTBA U XPAHEHUSA C) KU KEHHOI'O ITPUPOAHOI'O I'A3A
ASSESSMENT OF THE PROBABILITY OF ESCALATION OF ACCIDENTS
AT LIQUEFIED NATURAL GAS PRODUCTION AND STORAGE
FACILITIES

Hean. Pa3paborath 00BEMHYIO TpeXmapaMeTPHUIECKyI0 IUarpaMMy HAKOIUICHUS TIOBPSXKICHUH,
JIEMOHCTPHPYIOILYIO BOBMOXKHOCTD y4eTa JeHCTBYIONINX W KPUTHYECKUX 3HAYCHHH IMOpaXKatoux HakropoB
aBapuru JJid OIPEACIICHUA UX BIIMAHUSA Ha TEXHOJIOTHYCCKOC O60pya0BaHI/Ie C CXKMKCHHBIM IPUPOIHBIM I'a30M.

MeTtonpl. [IpuMeHsITIC, METONIBI MaTEMATHUECKOTO MOZICIMPOBAHUS HA OCHOBE HAayYHO-METOIHMYECKOU
0a3pl WCcIenoBaHUN W pa3paboToKk B oOmacTy oOecrieueHHs Oe30MacHOCTH MPOHM3BOJACTBA M XPaHEHUS
COKMKEHHOT'O IIPUPOIHOTO rasa.

Pesyasbrarsl. [lpeanoxeHa pacuerHas MeTOOUKAa OIPEAEIEHUs KPUTEpHUs, MO3BOJSIOINAS YUUTHIBATh
COUETaHME KOMOMHHMPOBAaHHOIO BO3JECHCTBHs ONAcHbIX (PAKTOPOB aBapUU JUIsI OLIEHKH BO3MOKHOCTH
JCKaJIallUY aBapUHHON CUTYyallud Ha 00bEKTaX IIPOU3BOACTBA U XPAHEHUS CHKUKEHHOTO IIPUPOIHOIO rasa.

Hayunasi HoBu3Ha. Pa3paboTan MeToz OLEHKH OIIACHOCTU 3CKaJallii aBapuM IPU KOMOMHHPOBAHHOM
BO3/ICHCTBUY OMACHBIX (PAaKTOPOB, NMPUBOAAIMINX K BOSHUKHOBCHHUIO YPE3BBIYAHBIX CHTyallMil Ha 00BEKTax
IIPOU3BOACTBA U XPAHEHUSI CXKIKEHHOI'O IPUPOIAHOTO raza.

IIpakTHyeckass 3HAYUMOCTb. Pe3ynbTaThl HCCIENOBAHUN IO3BOJISIOT YUYUTHIBATH JEUCTBYIOIINE U
KPUTHYECKHE 3HAUCHHUS INOpa)karomux (akTopoB aBapuu Ui Oosiee OCTOBEPHOTO NPOTHO3UPOBAHHUA U
MIPENOTBPAILECHHUS 3CKATallui aBapuil Ha 00bEKTaX IMPOU3BOICTBA M XPAHEHHSI CKMKEHHOIO IIPUPOIHOIO rasa.

KiroueBble ciioBa: corcudicenuviti RpUpoOHblil 2a3; mexnoiocudeckoe 060pyoosanue; G03HUKHOGEHUE
Ype3BbLIYAUHOU CUMYayUU,; ONAcHble haKmopsl asapuul;, KPUMeputi SCKailayu aeapuu.

Jas uutupoBanmsa: Camueyniun 1) X, Eenoes 3. 5. OneHKa BepOSTHOCTH 3CKajallid aBapui
Ha 00BbEeKTax IPOW3BOACTBA WM XPaHEHUS CXKIKEHHOTOo NpupomHoro rasa // Hayunsii BectHmk HUUN
«Pecnmparop». —2024. —Ne 4(61). — C. 97-106. — EDN: REQEZI.

Objective. To develop a volumetric three-parameter diagram of damage accumulation, demonstrating the
possibility of taking into account the current and critical values of the accident impact factors to determine
their impact on the process equipment, in which liquefied natural gas is handle.

Methods. Mathematical modeling methods were applied on the basis of scientific and methodical base of
researches and developments in the field of ensuring safety of production and storage of liquefied natural gas.

Results. The calculation methodology for determining the criterion that allows to take into account the
combination of combined impact of hazardous factors of the accident to assess the possibility of escalation of the
emergency situation at the facilities of production and storage of liquefied natural gas was proposed.

Scientific novelty. A method for assessing the risk of accident escalation under the combined effect of
hazardous factors leading to emergencies at liquefied natural gas production and storage facilities has been
developed.

Practical value. The results of the research allow to take into account the current and critical values of
striking factors of the accident, which will contribute to a more accurate prediction and prevention of escalation
of accidents at the facilities of production and storage of liquefied natural gas.

Keywords: liquefied natural gas; technological equipment; emergency situation; accident hazard
factors; accident escalation criterion.
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OBOCHOBAHMUME ITAPAMETPOB BAKYYMHOI'O HACOCA
JJIAA CPEACTB UMMOBUJIN3ALINU ITOCTPAJJABIINX
JUSTIFICATION OF THE VACUUM PUMP PARAMETERS
FOR THE VICTIMS IMMOBILIZATION DEVICES

Heas. oBbrmenne 3¢ ¢heKTHBHOCTH OKa3aHWS HEOTIOKHOW MOMOIIM B AKCTPEMAIbHBIX YCIOBHUSX BO
BpEMs JIMKBUAAIIUA HOCJ’Ie}ICTBI/Iﬁ T-Ipe?:BBI‘-IElI‘/'IHBIX CI/ITyaIII/Iﬁ 3a CUCT COKpalll€HUA BPEMCHU IIPUBCIACHUA B
pabodee COCTOSHHE CPEACTB MMMOOIIH3AITNN TTOCTPAIABIINX.

MeToabl. AHATUTHYICCKUE METOIBI UCCIICIOBAHNN paOOTHI Hacoca Kak 00pasiia BaKyyMHON TEXHUKH.

Pesynbrarbl. Paccmorpena pabora Hacoca Kak oOpasiia BaKyyMHOM TEXHUKH, OIPENEIEHBI €ro
TEXHUYECKHE MMapaMeTpbl, KOTOphIe ObLTH HCIONB30BAHBI ITPH KOHCTPYHUPOBAHUH OIBITHOTO 00pasIia.

Hayuynasn HoBu3Ha. Ha ocHOBaHWM WHCCIIEIOBaHWII TapamMeTpoB BaKyyMHOTO HAacoca Uil CpPENCTB
MMMOOMITH3AINY TTOCTPaIaBIINX pa3padboTaH 00pasel], KOTOPHIH MTO3BOIII COKPATUTh BPEMS IPUBEICHUS UX B
pabouee COCTOSIHIIE M CHU3UTH KOMMYECTBO OTKA30B.

IIpakTnyeckasi 3Ha4UMOcTb. OTMBITHBIA 00pa3en BaKyyMHOTO Hacoca Ui CPEACTB WMMOOWITH3AINN
MMOCTPA/IaBIINX YCIENIHO TIPOIIe] MPUEMOYHBIE WCIBITAHUA, WMEET YIydIIeHHBIE MaccorabapuTHBIC
TTOKa3aTelu, 00JIEryaromye ero TPaHCIIOPTHPOBKY, U YIOOEH B 3KCILTyaTaIllH.

KitoueBble cj10Ba: axyyMHblil HACOC, CPEOCMBA UMMOOUNUZAUUYU NOCMPAOASUIUX; 0020CNUMAIbHbIL
aman, ObLICMPOMA OMKAYKU, YPE38bIYALIHbIE CUMYAYUL.

Jas nutupoBanus: Meozayc B. M., Ilnemeneyxuii P. C., Tanyxun H. A. OGocHOBaHHE TapaMeTPOB
BaKyyMHOTO Hacoca JijIsl CpeICTB IMMOoOMIr3arun nocrpafasmmx // Hayansiit sectank HUU «Pecrimparopy.
—2024. — Ne 4(61). — C. 107-113. — EDN: QBVTOC

Objective. Improve the emergency care effectiveness in extreme conditions during the liquidation of the
emergency situations consequences by reducing the time to bring the victims immobilization devices into
operation condition.

Methods. Analytical methods for studying the pump operation as a sample of vacuum techniques.

Results. The pump operation as a sample of vacuum technology has been considered, its technical
parameters have been determined, which were used in the prototype design.

Scientific novelty. A sample has been developed on the basis of the vacuum pump parameters for the
victims immobilization devices, which made it possible to reduce the time to bring them into operation
condition and reduce the number of failures.

Practical value. The vacuum pump prototype for the victim immobilization devices has successfully
passed acceptance tests, has improved weight and size characteristics that facilitate its transportation, and is
convenient to operate.

Keywords: vacuum pump; victim immobilization devices; pre-hospital stage; pumping speed; emergency
situations.
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OBOCHOBAHUME MEPOIIPUSITUM, HEIOCPEJICTBEHHO
BJIMAIOIINX HA CHUKEHUE YIIEPBA OT BO3MOJKHBIX ABAPUI
HA OITACHBIX TPOU3BOJACTBEHHBIX OBBEKTAX

ON THE APPROACH TO SUBSTANTIATE THE LIST OF MEASURES
THAT DIRECTLY AFFECT THE REDUCTION OF DAMAGE FROM
POSSIBLE ACCIDENTS AT HAZARDOUS PRODUCTION FACILITIES

esb. O60cHOBaHNE MEPONPUATHI, HEOCPEACTBEHHO BIMSIOLINX HA CHIKEHHUE yIepOa 0T BO3MOXKHBIX
aBapuil Ha ONACHBIX IPOM3BOJCTBEHHBIX 00bEKTaX U ONTUMAJIBHOE pacipeeieHne (UHAHCOBBIX CPEACTB.

Metoapl. AHamM3 y4deTa W BIHSHHS MEPONPHATHHA TOCYAapCTBEHHOH TONWTHKA B OONIACTH 3aIllUTHI
HaceJIeHHs U TEPPUTOPUI OT Upe3BBIYANHBIX CUTYaLMid HAa IPUYMHBI aBapuil Ha 00beKTax JOOBIYM U epepaboTKI
HedTH.

Pe3yabTaTbl. Pa3paboTanbl OCHOBHBIE 3Talbl METOAUKUA OOOCHOBAHMS MEPONPHITUH, pealn3yeMbIX B
paMKax TOCYIapCTBEHHOW IOMUTHKH B OONACTH 3alUTHl HACENEHHUS W TEPPUTOPUN OT YPE3BBIYAWHBIX
curyaunii Ha nepuox a0 2030 r. ChopmynupoBaHa 3agaya ONTUMHU3ALUHI 110 MUHUMH3ALMHU yiepOa 3a cueT
BIMSIHUSL Ha OOBEMBI MEPONPHUSTHM 3alMThl OT 4YpE3BbIUAMHBIX cuTyauuid. IlpencraBineHbl pe3yabTaThl
KOPPEIALMOHHOr0 aHai3a 00bEMOB MEPOIPHUSATHIA, TOCTPOEHA 3aBUCUMOCTB yIepOa 0T 00beMOB MEPOIIPUSTUI
IO pean3aliy YKa3aHHOW roCyapCTBEHHONH TOMTHKH.

Hayuynas HoBu3HA. BriepBbie npeanoXeH MeTro KOJIWYECTBEHHON OLIEHKU BIIMSIHUSI MEPOIPUSTUI Ha
CHIJKEHHE yIepOa oT BO3MOKHBIX aBapHil Ha OIMACHBIX IPOM3BOACTBEHHBIX OOBEKTaX.

IpakTHyeckasi 3Ha4UMOCTh. PazpaboTaHHas METOMKA MTO3BOJISET TUIAHUPOBATh paclpeieieHne CPE/CTB,
BBIJICJICHHBIX B paMKax TOCYIAPCTBEHHOH IIOMMTHKA B OOJIACTH 3allUTbl HACEIEHUS M TEPPUTOPUH OT
YpE3BBIYAIHBIX CUTYaIU.

KiroueBsie ciioBa: negpmenepepabamuiéaroujue oovexmol, 00veKkmul Hegpmeoobvluu, yujepo om asapuii;
3auuUma Hacenenus U meppumopuil; Meponpusmus 6 001acmu 3auumyl Om Ype38ulyatiHblX CUMYayui.
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Objective. Justification of measures that directly affect the reduction of damage from possible accidents
at hazardous production facilities and the optimal allocation of financial resources.

Methods. Analysis of the accounting and impact of state policy measures in the field of protection of the
population and territories from emergency situations on the causes of accidents at oil production and refining
facilities.

Results. The main stages of the methodology for substantiating measures implemented within the
framework of the state policy in the field of protection of the population and territories from emergency
situations for the period up to 2030 have been developed. The task of optimizing damage minimization due to
the impact on the volume of emergency protection measures has been formulated. The results of the correlation
analysis of the volume of measures are presented, the dependence of damage on the volume of measures for
the implementation of the specified state policy is constructed.

Scientific novelty. For the first time, a method for quantifying the impact of measures on reducing
damage from possible accidents at hazardous production facilities has been proposed.

Practical significance. The developed methodology makes it possible to plan the distribution of funds
allocated within the framework of state policy in the field of protection of the population and territories from
emergency situations.

Keywords: oil refining facilities; oil production facilities; damage from accidents; protection of the
population and territories; measures in the field of protection from emergency situations.
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