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MATEMATHUYECKASA MOJEJIb UCTEYEHUSA 'A3OKAIIEJIBHOI'O
IHOTOKA C ONTUMHN3UPOBAHHBIM IPOPUJIEM KAHAJIA
COILIA ITIOXKAPOTYIMAIIEN YCTAHOBKH

MATHEMATICAL MODEL OF GAS-DROPLET FLOW WITH OPTIMIZED
NOZZLE CHANNEL PROFILE OF FIRE EXTINGUISHING SYSTEM

Heab. Paspaborka maremMaTH4ecKod MOAETM HMCTEUEHHUS! Ta30KaleJbHOrO IOTOKA C ONTHMH3HPOBAHHBIM
npoduaeM KaHaja COIUia AJIsl MOBBIICHNS] KUHETHYECKOM SHEPIUH, MOJHOTO UMITYNIbCa CTPYH U 3 QEKTHBHOCTH
MOKapOTYIIIEHHSL.

Metoapl. AHaIUTHYECKHE METOIObl HCCIEAOBAaHMH, Oasupyrommecs: Ha (pyHIaMEHTaIbHBIX (PU3MUECKUX
3aKkoHax (coxpaHeHust 3Hepruu, HetoroHa-PrxMana, Hepa3pbIBHOCTH IIOTOKA), TeOpeMe 00 M3MEHEHUH KOJIMIeCTBa
JIBIDKECHUS], YPaBHEHUH HJI€AJTBHOTO rasa.

PesyabTarbl. Pa3paboraHHas MareMariueckasi MOJIEb UCTEUEHHS Ta30BOW M KallelIbHOH (a3 B KaHaJle coruia
NOKapoTyIIaIIe YCTAHOBKH TO3BOJISIET ONTHMH3MPOBATh MPO(MIIL KaHala COIUIA U MOBBICHTH 3(P(EKTUBHOCTH
MOKapOTYIIIEHHSL.

Hayunast HoBu3HA. YTOUHEHO ypaBHEHHE TEIJIOOOMEHA JIBIKYIIEHCS KAIUTh B Ta30BOM (ha3e 3a cyeT ydera
BIMSIHUSL CKOPOCTH KalUIM. YCTaHOBJEHa MpOCTas JAByXIapameTpuueckas aireOpandeckas 3aBHCHMOCTD,
MO3BOJISIIOLIAsI TEHEPUPOBATH MHOXKECTBO (DYHKIIWI JaBICHUH U KCIIOIB30BATh MX ISl ONTUMHU3ALIMH NPOQHIISL KaHAIA
coma. [IpemiokeH KOMIUIEKCHBIA KPUTEPHIA, TIO3BOJISIONIMN TPOBOAMTH ONTHMH3AIMIO MPO(MIIS KaHai a cornia
OIHOBPEMEHHO M0 MAKCUMYMY KHHETHYIECKOH SHEPIHH 1 TIOTHOMY UMITYJIbCY CTPYH Ha Cpe3e COIlIa.

IpakTnyeckas 3HauMMocTb. [IpennoxkenHas maremardeckas MOAENb OylleT HCIIOIb30BaHa ISl YNCIICHHBIX
pacyeToB ra30MMHAMIYECKIX U KOHCTPYKTHBHBIX TTapaMETPOB COILIA MPH €T0 ONTHMH3AIIIH.

KnroueBble ciioBa: mMamemamuueckas MoOeb, ONMUMUIAYUS, KAHAA CORA, NOMCAPOMYUAUIAs YCIAHOBKA,
2A300UHAMUYECKUE NPOYECCHL.

st uutupoBanmsi: [legpmuobaii I” U., Tanyxun H. A., Tamapos U. A. Maremarndeckasi MOAEIIb UCTEUECHUS
ra30KarelIbHOTO IOTOKa ¢ ONTUMHU3UPOBAHHBIM MPOQHUIIeM KaHaa corla MoKapoTyiamieil ycranoBky // Hayunbiii
BectHuk HUU «Pectmmparop». — 2025. — Ne 1 (62). — C. 7-17. — EDN USEDMI

Objective. Develop the mathematical model of gas-droplet flow with optimized nozzle channel profile
to increase the kinetic energy, total jet momentum and fire extinguishing efficiency.

Methods. Analytical research methods based on fundamental physical laws (energy conservation, Newton-
Richmann law, flow continuity), the theorem on change in momentum, and the ideal gas equation.


mailto:i.tatarov@igps.80.mchs.gov.ru

Results. The developed mathematical model of the gas and droplet phases flow in the nozzle channel of fire
extinguishing system allows optimizing the nozzle channel profile and increasing the fire extinguishing efficiency.

Scientific novelty. The heat transfer equation for a moving drop in the gas phase has been refined by taking
into account the drop velocity effect. Simple two-parameter algebraic dependence has been established, which
allows generating a set of pressure functions and using them to optimize the nozzle channel profile. Complex
criterion has been proposed that allows optimization of the nozzle channel profile simultaneously for the maximum
kinetic energy and the total impulse of the jet at the nozzle exit.

Practical significance. The proposed mathematical model is be used for numerical calculations of the Gas-
dynamic and Design parameters of the nozzle during its optimization.

Key words: mathematical model; optimization; nozzle channel; fire extinguishing system; gas-dynamic
processes.

For citation: Peftibay G. L., Galukhin N. A., Tatarov 1. A. Mathematical model of gas-droplet flow with
optimized nozzle channel profile of fire extinguishing system. Scientific bulletin of the NII “Respirator”, 2025,
no. 1 (62), pp. 7-17. EDN USEDMI
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OINITUMM3ALIMS OTHETYIHAIIIUX CBOMCTB BOJJHO KOMITO3ULIUU

OPTIMIZATION OF FIRE EXTINGUISHING PROPERTIES OF WATER-BASED
COMPOSITION

Henb. OnTrMU3aIms OTHETYIAIAX CBOMCTB BOMHOW KOMITO3HIIMM HA OCHOBE HATPHUEBOTO YKHUIKOTO CTEKIIA
U Cynb(paTa Kausl.

Metonbl. CUMIDIEKC-pENIeTIaThlii METOJ| IUIAHMPOBAHUS SKCIIEPUMEHTa, aHAM3 W TPadUUecKHid METOI
MIPEACTABIICHUSI PE3YBTATOB B BUJIC TUATPAMMBI «COCTAB — CBOWICTBOY.

Pesynbrarbl. [IpoBefeHBI SKCTIEPUMEHTANIBHBIE WCCISIOBAHUS IO OMPENEIICHHIO pacxofa OTHETYIIaIei
BOJHOW KOMIIO3WIIMM C XUMHUYECKAMH J100aBKaMHU Ha TYIIEHWE O4ara TOPEHHS B Ja0OpaTOpPHBIX YCIOBHSIX.
BbrinonHeHa onTUMHU3anUsl CBOMCTB BOJHOM KOMITO3UIIMM TI0 TIApaMETPy YIEJIBHOIO pacxoia Ha TyUIEHHE odara
roperus. llomydeHna moIMHOMHUANBHAS MOJENb HETIOTHOTO TPETHETO TOPSAKA JJIS ONHCAHUS aHATATHUECKON
3aBHCHUMOCTH «COCTaB — CBOMCTBO». [locTpoeHa TpeyroipHas JuarpaMma «COCTaB — Pacxoip Ui OTHETYyIIaIlen
BOJIHOM KOMITO3HIIHH.

Hayuynas wnoBu3Ha. Co3gaHa HOBas pelenTypa OTHeTymamed BomHol kommosunuu. llomydeno
AHAJIUTUYECKOE BBIPAKEHUE MPUBEJCHHOTO IOJMHOMAa HEMOJIHOIO TPEThEro MOpsAIKa JUIsl OMUCAHUs
3aBUCUMOCTH PacXo/ia OTHETYIIAIEH BOIHON KOMIIO3UIIMU HA TYIICHHE O4ara TOpEeHUs OT €€ KOMIIOHEHTHOI'O
cocTana.

IIpakTHyeckass 3HAYUMOCTb. Pe3yibrarbl MCCICIOBaHUS O3BOJISIOT MOBBICHTh 3()(EKTUBHOCTD TYIICHHS
MOXKApOB MyTEM COKpAILEHUS pacxoia MPUMEHSIeMOM BOJIbI U BPEMEHHU TYLICHUS MaTepyasioB 3a CUET YIyULICHHS
MPOHHUKAOIICH ¥ CMAYMBAIOIIEH CIIOCOOHOCTH BOJIHBIX KOMIIO3HUIIUH.

KiueBble cioBa: 600a, 600opacmeopumvie 000A6KU; HCUOKOE CMEKI0, Cyib@am Kaaus, CUMNIEKC-
peuemuamsiil Memoo NAAHUPOBAHUS IKCNEPUMEHMAL.

Jna wurupoBanus: Jlebeoesa B. B., Tomunos M. K. Ontumuzaiyiss OTHETYIIAIIUX CBOMCTB BOTHOM
xommo3uuy // Hayunsrit Bectauk HAU «Pecriuparopy. — 2025. — Ne 1 (62). — C. 18-25. — EDN ZNJOMQ

Objective. Optimization of fire extinguishing properties of water-based composition containing sodium liquid
glass and potassium sulfate.

Methods. Simplex-lattice method of experiment design, analysis and graphical method of results presentation
in the form of composition-property diagram.



Results. Experimental studies have been carried out to determine the consumption of fire extinguishing water-
based composition containing chemical additives for extinguishing a combustion source in laboratory conditions.
Optimization of the properties of the water-based composition according to the parameter — consumption for
extinguishing the combustion source. Incomplete third-order polynomial model is obtained to describe the analytical
composition — property dependence. Triangular composition — consumption diagram for a fire extinguishing water
composition has been constructed.

Scientific novelty. A new formulation of a fire extinguishing water composition has been created. Analytical
expression of the reduced incomplete third order polynomial is obtained to describe the dependence of the consumption
of a fire extinguishing water-based composition on extinguishing a combustion source on its component composition.

Practical significance. The study results make it possible to increase the efficiency of fire extinguishing by
reducing the consumption of water used and the extinguishing time of materials by improving the penetrating and
wetting ability of water-based compositions.

Keywords: water, water-soluble additives, liquid glass, potassium sulfate, simplex-lattice method of
experiment design.
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UIEHTUDUKALIUS OMACHOCTEM U OLIEHKA BHEIIIHUX PUCKOB
B ITPOLHECCE TYHIEHUA ITOKAPOB B YCJIOBUAX
BOEHHOI'O KOH®JIUKTA

HAZARDS IDENTIFICATION AND EXTERNAL RISKS ASSESSMENT
IN THE PROCESS OF EXTINGUISHING FIRES IN MILITARY
CONFLICT CONDITIONS

Hesan. BeimonHuts uaeHTH(UKAIMIO OMACHOCTEH W OIIGHKY BHENIHMX PHCKOB B IpOIecce TYHICHHUS
NOXXapOB B YCJIOBHSIX BOEHHOTO KOH(IMKTAa JUIsS TIOBBIIICHHS KadecTBAa NMPHUHUMAEMBIX YIPaBICHYECKHX
pelleHn IpU BHITOTHEHUH TTOCTABIICHHBIX 33]1a4.

MeTtoauka. AHaTUTHYECKUE HCCIEAOBAHMS METONONOTHYECKUX MOAXOAOB K HMIACHTU(HKALNUN ONAacHOCTEH
U OLICHKE BHEIIHUX PUCKOB B TIPOIIECCE TYIICHHS MTOKAPOB B YCIOBHUSIX BOSHHOTO KOH()IIMKTA.

Pesynbrarpl. Pazpaborana Momenb OLEHKH BO3MOXXKHOCTH TYILICHHUS! TOXKAapOB B YCIOBHSIX BOEHHOTO
koH(uKTa. PaccMoTpens! BHelIHUE (HaKTOPbI, BIUSIONINE Ha JAesITebHOCTD noapaszaeneHuii MUC B ycrnoBusx
BOCHHOT'O KOH(JIHKTA.

Hayunasi nHoBu3Ha. Brepsbie ompeneneHpl (akTopbl BIUSHUS BHEIIHEH Cpelbl HA JICATEIBHOCTh
nonpazaeneHnii MUC B ycrnoBHUsIX BOGHHOTO KOH(IMKTa, 00OCHOBaHbI OTJIMYHMS B BBIOJIHEHUH 33124 10 TYILICHUIO
MIOKapOB B MUPHOE BpPEMS M B YCIOBHSX BOCHHOTO KOH(UIMKTA, YTO IMO3BONWIO pa3paboTarh MOJENL OLCHKU
BO3MOYKHOCTH TYIICHHS TT0YKapOB.

IpakTnyeckas 3HAYUMOCTD. PazpaboTka HOBOI METOIOIOT UM 11O HACHTU(PHUKALNH OTIACHOCTEH U OLICHKE
BHEIIHUX PUCKOB B MPOLECCE TYLICHUsS IOXApOB B YCIOBUSIX BOEHHOTO KOH(UIMKTAa TO3BOJMT IOBBICHUTDH
KaueCTBO MPUHIMAEMBIX YIIPABIEHYECKUX PELICHHH IS BBIMOJHEHHUS TIOCTABICHHBIX 3aad.

KiroueBsble ciioBa: nooicapras yacmos, 8030eticmeue 00bIUHbIX CPeOCHE NOPANCEHUSL, NONCAPHBIL PUCK; 8peMs.
NpUOBIMIUS, NONHCAPHO-CRACAMENbHOE NOOPA30EIEHUe, CKOPOCTIL O8UINICEHUS], NONCAPHBIT ABIMOMOOUTL, GHEUUHULL PUCK.

Jast umtupoBanus: Joopsxosa E. M. ineHTnduKaIumsa oacHOCTEH 1 OIICHKA BHENTHUX PUCKOB B IIpOIIEcce
TYLICHHUS TOKApOB B YCIOBUAX BoeHHOro koHpuukra / Hayunsiii Becthuk HUU «Pecmuparop». — 2025, —
Ne 1(62). — C. 26-35. — EDN XNFQLW

Objective. Identify hazards and assess external risks in the process of extinguishing fires in military conflict
conditions.



Methodology. Analytical studies of methodological approaches to identifying hazards and assessing
external risks in the process of extinguishing fires in military conflict conditions.

Results. A model for assessing the possibility of extinguishing fires in military conflict conditions has been
developed. External factors influencing the activities of the EMERCOM units in military conflict conditions has
been considered.

Scientific novelty. For the first time the factors influencing the external environment on the Emergencies
Ministry units activities in military conflict conditions have been identified, and the differences in the
performance of firefighting tasks in peacetime and in military conflict conditions have been substantiated, which
made it possible to develop a model for assessing the possibility of extinguishing fires

Practical significance. The new methodology development for identifying hazards and assessing external
risks in the process of extinguishing fires in military conflicts will improve the quality of management decisions
made to accomplish assigned tasks.

Keywords: fire department; impact of conventional weapons; fire risk; arrival time; fire and rescue unit;
speed of movement; fire truck; external risk.

For citation: Dobryakova E. |. Hazards identification and external risks assessment in the process of
extinguishing fires in military conflict conditions. Scientific bulletin of the NII “Respirator”, 2025, no. 1 (62),
pp. 26-35. EDN XNFQLW
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CIIOCOB OBECHTEYEHUSA JIEKTPOCTATUYECKOM BE3OITACHOCTH
CH30/ BO B3PBIBO- 1 ITOKAPOOITACHBIX CPEJIAX

METHOD FOR ENSURING ELECTROSTATIC SAFETY OF PERSONAL
RESPIRATORY PROTECTIVE EQUIPMENT IN EXPLOSIVE AND FIRE
HAZARDOUS ENVIRONMENTS

Heanb. ObecniedeHue AIEeKTPOCTaTHYeCKON 0€30ITaCHOCTH CPEICTB MHANBHU/TyaTbHOMN 3aIlIUTHI OPTaHOB JIBIXaHHA
(pecniparopoB) B YCIIOBHSIX B3pBIBO- W TOKApOOMACHBIX TEXHOJOTMYECKHMX IIPOLIECCOB MPOMBILIUICHHBIX
NpENPUATHIL.

MeTtoabl. OKCIEpHUMEHTAJIbHO MCCIEIOBaHbl AJIEKTPOCTATUYECKUE CBOICTBA CTAaHIAPTHBIX 0Opa3LoB
pecruparopoB U oOpaslia pecruparopa, B KOHCTPYKLHUIO KOTOPOTO JOIOJHHUTEIBFHO BBEAEHA TOKOIPOBOAAIIAS
(MeTayuIM3MpOBaHHAs) HUTH C TIOCIENYIOMIMM €€ 3a3emiieHHeM. HakoruieHune SIeKTpHYecKoro 3apsija Ha
BHYTpPEHHEH HOBEPXHOCTH pecriuparopa MOJIENPOBAIOChH MyTeM pa3MelneHus 00pa3LoB
B BBICOKOMOHU3UPOBAHHYIO BO3IYIIHYIO CpPELY.

Pe3yabrarpl. DKCIEPUMEHTAIBHO C WCIIONB30BAHHEM OECKOHTAKTHOTO METONa M3MEpPEHHH IOATBEPIKICHA
BO3MOKHOCTb MOJIENMPOBAHMS TPOLIECCa HAKOIUICHWS 3apsIoB Ha BHYTPEHHEH IOBEPXHOCTH PECHHparopa



B pe3yJbTaTe KOHTaKTa C BOJIOCHCTOW YacThIO TOJIOBBI PaOOTHHKA MyTeM pa3MELIEHUS HCCISAyeMOro odpasua
pecnuparopa B BBICOKOMOHM3MPOBAHHYIO BO3IAYIIHYIO cpedy. Jloka3aHO, 4TO HAKOTUICHHBIM B TakoH MOIETbHON
BO3/IYIIHOW CpeJie OTPUIIATENTHLHBIN 3apsl HAa 00pa3iax JOCTHIaeT BEIUYHHBI 3HEPTHHU, CIIOCOOHON BOCIIIAMEHHTH
PSII PACCMOTPEHHBIX TOPIOYUX T'a30B, JISTKOBOCIIIAMEHSIFOIIMXCSI ¥ TOPIOYUX KUAKoCTel. [TpoBeneHsI recneoBaHus
crocoba obecTeueHs SNEKTPOCTaTUUECKOi 0e30MacHOCTH 00paslia pecruparopa, B KOHCTPYKLIHMIO KOTOPOTO
JIOTIONTHUTEITLHO BBEJICHA TOKOIPOBONAIIAS (METAIITM3UPOBAHHAS) HUTh C MOCIENYIONUM ee 3a3emieHreM. OreHka
JIMHAMUKH 3HAYCHUH SJIEKTPOCTATHYECKUX IOKa3aTelell W BPEMEHH CTEKaHHs 3apsja BIUIOTH 1O JIOCTHIKCHHS
0e30MmacHBIX BEJIMYMH MO3BOJISIET YTBEPKIaTh 00 3(p(heKTMBHOCTH MPETIOKEHHOTO COco0a.

Hayunas HoBM3HA. BriepBbie dKCIIEpHMEHTAIBHO TIONTBEPIKACHA HEOOXOMUMOCTh IPUMEHEHUSI B CTPYKTYPE
BHYTPEHHETO CJIOSl pECIIPaTopa TOKOIPOBOIAIIECH (METAIUTH3UPOBAHHON) HUTH € €€ TIOCIISIYIOIINM 3a3eMICHHEM
JUIs oOecredeHus 0e30MacHOCTH NPUMEHEHHS PECIIMPATOPOB BO B3PHIBO- H IOKAPOONACHBIX CPEAax.

IpakTHyeckas 3HAYUMOCTD. [loTydeHHBIE pe3yNBTaThl UCCIIEAOBAHII MO3BOJISIIOT HA OCHOBE NPETIOKEHHOTO
criocoba obecmieueHus ekTpoctarndeckoit Oe3zomacHocTrn CHU30/] BbpaboTaTh peKOMEHIANN TI0 TOTIOTHCHHUIO
MPOTrPaMMBbI UCTIBITAHUN ¥ KOHTPOJISI PECIIAPATOPOB B TIPOIIECCE UX MPOM3BOICTBA TPEOOBAHHUSMH, HAPABICHHBIMU
Ha YCTAHOBJICHHE MX DJIEKTPOCTATHYECKUX CBOMCTB U MOBBIIICHHE O€30IIACHOCTH TPy/a paOOTHUKOB.

KiwueBble cioBa: anekmpocmamuieckuti paspsio, cpeocmed UHOUSUOYATbHOU 3auunivl OP2AHO8 ObIXAHUSL,
Pecnupamop; 63pblBONONCAPOONACHOCb, 6PEMSI CHEKAHUSL 3apsiOa.

T murupoBanus: Yoasuxun /]. B., Yepnouii K. A. Crioco0 oOecrieueHus IEKTPOCTaTHYECKOM 0e30I1acCHOCTH
CH30/] Bo B3pbIBO- U moxapoonacHbiX cpenax / Hayunsiii BectHuk HUM «Pecrimparopy. — 2025, — Ne 1 (62). —
C.36-43.—EDN TTINHN

Purpose. Ensuring the electrostatic safety of personal respiratory protective equipment (respirators) in the
explosive and fire-hazardous conditions on account of technological processes of industrial enterprises.

Methods. The electrostatic properties of standard respirator samples and a respirator samples into the design
of which additionally introduced conductive (metallized) thread with its subsequent grounding have been
experimentally investigated. The electric charge accumulation on the respirator inner surface was simulated by placing
respirator samples in a highly ionized air environment.

Results. Using a non-contact measurement method the possibility of simulating of the charges accumulation
simulating on the respirator inner surface as a result of contact with the scalp of an employee by placing the test
respirator exemplars in a high ionized air environment has been confirmed experimentally. It has been proven that the
negative charge accumulated in such a model air environment on the respirator samples reaches energy value capable
of igniting flammable gases, flammable and combustible liquids. The method for ensuring the electrostatic safety of a
respirator samples in the design of which a conductive (metalized) thread is additionally introduced and followed by
its grounding have been studied. The assessment of the electrostatic parameters dynamics change and the charge drain
time until safe values are reached makes it possible to assert the effectiveness of the proposed method.

Scientific novelty. For the first time it has been established and experimentally confirmed that the use of
a conductive (metalized) thread in the structure of the inner layer of a respirator with its subsequent grounding makes
it possible to ensure the safety conditions for the use of respirators in explosive and fire-hazardous environments.

Practical value. The obtained research results make it possible to develop recommendations for supplementing
the testing and control program of respirators during their production with requirements aimed at establishing their
electrostatic properties, and the proposed method for ensuring the electrostatic safety of personal respiratory protection
equipment makes it possible to increase the safety of workers.

Keywords: electrostatic discharge; respiratory equipment, vespirator, explosion and fire hazard; charge drain time.

For citation: Udavikhin D. V., Chernyi K. A. Method for ensuring Electrostatic safety of Personal respiratory
protective equipment in Explosive and Fire hazardous Environments. Scientific bulletin of the NIl “Respirator”, 2025,
no. 1 (62), pp. 36-43. EDN TTINHN
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METO/IUKA U3MEPEHUSA OTHOCHUTEJBHOM BJAKHOCTH
MPU UCHIBITAHUU CAMOCHACATEJIEA HA CTEH/IE,
NMMUTHUPYIOHIEM JIbIXAHUE YEJIOBEKA

METHODOLOGY FOR MEASURING RELATIVE HUMIDITY WHEN TESTING
SELF-RESCUERS ON STAND SIMULATING HUMAN BREATHING

Hens. [oBbImeHre JOCTOBEPHOCTH PE3YABTATOB M3MEPECHUSI OTHOCUTEIFHON BIAXKHOCTH BO3IyXa B CTCHJIE-
UMHUTATOPE IbIXaHMUS.

MeTtonbl. AHAIUTHYECKHE METONBI HCCIIENOBAHHUS CIIOCOOOB OMPENENICHUS] OTHOCHTEIHFHON BIIAXKHOCTH
B CTEHJIC-IMUTATOPE JIBIXaHMSI.

Pesyabrarbl. Pa3zpaboranHas MeTOOMKA IO3BOJISICT OMNPEICINTh OTHOCHTEIBHYIO BIQXKHOCTH BO3IyXa
B ITyJTbCHUPYIOIIEM BO3IYIITHOM ITOTOKE B CTEHJIE-MMHTATOPE JTbIXaHUSL.

Hayunas nHoBu3zHa. [Ipeioxxena MeToarka M3MEPEHHS OTHOCUTEIBHOMN BIAYKHOCTH BO3/TyXa JIJIsl yMEHBIICHUS
MOTPENTHOCTH U3MEPEHUN, 00YCIIOBIICHHBIX MYJCUPYIOMIUM XapaKTePOM BO3YIITHOTO TTOTOKA.

IIpakTHyeckasi 3HAYMMOCThL. MeTorKa MpeHa3HaueHa I M3MEPEHUST OTHOCUTEIHLHOM BIaKHOCTH BO3IyXa
B CTEH/IC-MIMUTATOPE JIBIXaHHS TIPH UCIIBITAHUY CPENICTB UHVBHUAYAJIHHON 3aIIUTHI OPTAaHOB JBIXaHHSI.

KiroueBble c10Ba: omHocumenvHas 61aicHOCmb, MEMOOUKA USMEPEHUsL; ObIXAMETbHbIL annapam, cpeocmea
UHOUBUOYATLHOU 3AUUMbL OP2AHOE8 ObIXAHUS, CAMOCNACAMETD.

Jnsa uutupoBanusi: 30opwux J1. A., Ilnemeneyxuii P. C., @panyes B. Y. Metonyka nm3MepeHns: OTHOCUTENLHOM
BII2)KHOCTH TIPH UCIIBITAHWW caMmocTiacarelieid Ha CTeH/e, UMHTHPYIOIIEM JbIXaHue 4enoBeka // HayduHbril BecTHHK
HUU «Pectmparop». —2025. — Ne 1 (62). — C. 44-50. —- EDN XEQBGV

Objective. Improve reliability of relative air humidity measuring results in Breathing simulator stand.

Methods. Analytical methods for studying relative humidity determining methods in the Breathing simulator
stand.

Results. The developed technique allows determining the relative air humidity in pulsating air flow in Breathing
simulator stand.

Scientific novelty. Method for relative air humidity measuring is proposed to reduce measurement errors caused
by air flow pulsating nature.

Practical significance. The method is designed to measure the relative air humidity in the Breathing simulator
stand when testing personal Respiratory protective equipment.

Key words: Relative humidity; Methodology for measuring; Breathing apparatus; Personal respiratory protective
equipment; Self-rescuer.

For citation: Zborshchik L. A., Pletenetskiy R. S., Frantsev V. I. The method of measuring relative humidity
when testing self-rescuers on Stand simulating human breathing. Scientific bulletin of the NII “Respirator”, 2025,
no. 1 (62), pp. 44-50. EDN XEQBGV
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UMIIOPTO3AMEIIAIOIINNA OUYNCTHOM KOMBAMH KK 1000
JIJISI IPOAYKTUBHOM U TEXHOTEHHO BE3OITACHOM OTPABOTKHA
YI'OJIbHBIX IVIACTOB MOIIIHOCTHIO 2,5-55M

IMPORT-SUBSTITUTING KDK 1000 SHEARER
FOR PRODUCTIVE AND TECHNOGENICALLY SAFE MINING
OF COAL SEAMS WITH DEPTH OF 25-5.5 M

Heanb. MccnenoBanne KOHCTPYKTOPCKUX PEIICHHH, 00ECTEUMBAONIX TIOBBIIIEHHE YPOBHS OXpaHBI TPYy/a,
B T. 4. HOPMAJIU3AIHIO bIIETa30BOI0 M TEIJIOBOTO PEYKHUMOB, JIJIsl BRICOKOITPOIYKTHBHOW U TEXHOI'€HHO 0€30MacHOM
OTpabOTKK YTOJNBHBIX IUIACTOB NMPUMEHUTEIBHO K YCJIOBUAM IraxT Kys0acca Jydimmx 3apyOeKHBIX OYMCTHBIX
KOMOQIfHOB ¥ BHOBb CO3/]aBa€MOT0 HMIIOpTo3amertiatoriero komobaitna KK 1000.

MeTtonbl. AHATUTHYECKHAHN U CTAaTUCTHYECKHUIA METO/IBI OIIEHKH A((PEKTUBHOCTH HCCIIETyEMBIX PEIICHUH.

Pesyabrarel. Co3naHue aBTOMATU3MPOBAHHBIX TMOPHIHBIX CHCTEM BBICOKOHAIIOPHOIO IbLICIIOAABICHHS
Y TIBUIEB3PHIBO3AIIUTHI B COYETAHUH C Pa3BETBICHHOW HU3KOHATIOPHOW CUCTEMOM OXJIXKICHUS ¥ TBLIETIONABICHUSI
KoMOaifHa 00eCTIeUrBaIOT MaKCHMATHHBIHN (P (EKT 17151 HOpMaT3aIlNK TTBUIETa30BOTO U TETUIOBOTO PEXKUMOB PaOOTHI
BBICOKOHArPYXEHHBIX JIaB, B T. 4. C 0CO00 CIIOKHBIMU YCJIOBUSMHU 3KCILTyaTalUH.

Hayunasi HoBu3Ha. Pa3pa0oTka MPUHIMITHAIBHO HOBBIX KOHCTPYKTOPCKUX PEIICHH, Y37I0B U CUCTEM IISATOTO
TIOKOJICHHSI OYMCTHBIX KOMOAHHOB, CpPaBHUTENBHBIN aHamn3 WX 3(P(EKTHBHOCTH B COIMOCTABICHUH C JIyUITNMH
3apyOeKHBIMA 00pa3liaMH BEIyIIMX 3amagHbix (QUPM, IOCIEAyollee O00s3aTelIbHOE IOCTPOCHHE ITU(PPOBBIX
JIBOMHUKOB OpPUTHMHAJBHBIX Yy3JI0B M MAIMH B IEJIOM C HWMUTAIMOHHBIM MOJICIMPOBAHUEM PEKHUMOB
BBICOKOIIPOAYKTHBHOM JKCIUTyaTallid 3TUX KOMOAHHOB C INEPBOOYEPEIHBIM OOECIICYSHHEM IIOBBIIICHHUS YPOBHS
OXpaHbI TPyAa B OYUCTHBIX 3a005X U, TPEKAE BCETO, MX TEXHOTCHHON OE30MaCHOCTH, MO3BOJIUT CO3MATh HOBYIO
HAayYHO-TEXHUYECKYIO 0a3y OT€YECTBEHHOTO YTOIEHOTO KOMOAHOCTPOCHHUSL.

IpakTHyeckass 3HAYUMOCTB. Pe3ybTaThl UCCIIENOBaHUI KOHCTPYKTOPCKHX PEIICHHUH ISl HOpMaH3alliy
MBUIEra30BOTO U TEMIIEPATypHOTO PEXMMOB OyIyT WCIONB30BaHbI B JABHEHIINX Pa3padOTKaX HOBBIX OYHUCTHBIX
KOMOAaIHOB KaK UMITOPTO3aMEIIAFOIIUX, TAK U B3aMEH YCTAPEBIINX OTEYECTBEHHBIX C CYIIIECTBEHHBIM POCTOM YPOBHSI
OXpaHbI TPy/Ia ¥ MPOMCAHUTAPHH B OYUCTHBIX 3a005IX.

KoueBblie cii0Ba: 010k pe3anus, WHeK, NHeeMo2UOPOOPOCUMENb, PPUKYUOHHOE UCKPEHUE, 8bICOKOHANOPHOE
opouienite, 60008030YUIHbLI AIPO30Jb, CUCTIEMA OXTIANCOEHUS.

Jns oumrupoBanusi: Kocapes U. B., Mesnukos A. B., Kocapes B. B., Anopees I B., Yaiixoe E. M.
Wmnoprozamemaronmii ounctHoi komOaiin KK 1000 njist npomyKTHBHOM W TEXHOTEHHO 0e301acHoi oTpaboTKH
YTOJILHBIX TUIACTOB MOIIHOCTHIO 2,5-5,5 M // Hayunsiii Becthuk HUU «Pecruparop». — 2025. — Ne 1 (62). —
C. 51-63. — EDN UFBKWM

Objective. Study of design solutions ensuring increased occupational safety, including normalization of dust,
gas and thermal conditions, for highly productive and technogenically safe mining of coal seams in relation to the
conditions of the Kuzbass mines of the best foreign shearers and the newly created import-substituting KDK 1000
shearer.



Methods. Analytical and statistical methods for assessing the effectiveness of the solutions under study.

Results. Development of automated hybrid systems of high-pressure dust suppression and dust explosion
protection in combination with a branched low-pressure cooling and dust suppression system of the shearer ensure
the maximum effect for normalizing the dust-gas and thermal modes of operation of highly loaded longwall faces,
including those with particularly difficult operating conditions.

Scientific novelty. Development of fundamentally new design solutions, units and systems of the fifth
generation of shearers, comparative analysis of their effectiveness in comparison with the best foreign samples
of leading Western companies, subsequent mandatory construction of digital twins of the original units and
machines in general with simulation modeling of the highly productive operation modes of these shearers with
primary provision of increased occupational safety in the working faces and, above all, their technogenic safety,
will make it possible to create a new scientific and technical base for domestic shearers construction industry.

Practical significance. The results of the study of the design solutions for normalization of dust and gas and
temperature conditions will be used in the further development of new shearers, both import-substituting and
replacing obsolete domestic ones with a significant increase in the level of labor protection and industrial sanitation
in production faces.

Key words: cutting unit, auger, pneumatic hydraulic sprinkler, friction sparking, high-pressure irrigation,
water-air aerosol, cooling system.

For citation: Kosarev 1. V., Meznikov A.V., Kosarev V.V., Andreyev G.V., Chaykov E. M. Import-
substituting KDK 1000 shearer for productive and technogenically safe mining of coal seams with depth of 2.5—
5.5 m. Scientific bulletin of the NII “Respirator”, 2025, no. 1 (62), pp. 51-63. EDN UFBKWM
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3AKOHbBI PACITIPEJEJEHUA CTYYAVHBIX BEJIJMYUH B OFOCHOBAHUU
TPEBOBAHUM K UBMEPEHUSAM ITPU KOOPIUHATHOM YITPABJIEHUU
POBOTOTEXHUYECKUMHU KOMIIVIEKCAMHA

RANDOM VARIABLE DISTRIBUTION LAWS IN SUBSTANTIATION
OF MEASUREMENT REQUIREMENTS IN COORDINATE
CONTROL OF ROBOTIC COMPLEXES

Hens. MccnenoBarh 3akoHBI paclpeAeneHrs] CIyYaiHBIX BEJMYMH B Ipoliecce 0OOCHOBaHUS TpeOOBaHUI
K MBMEPEHHSIM TIPH KOOPAWHATHOM YTIPaBJIeHHH POOOTOTEXHUIECKHMH KOMILICKCAMHU.

Mertoas! ucciieqoBaHusi. AHAIM3 HAyYHOH M TEXHWYECKOW JIMTEparyphl, M3ydeHHe W 000OIIeHHe OmbITa
NPUMEHEHHS! 3aKOHOB PAaCIpeleNieHHsl CIyYaiHbIX BEJIWYMH, HAOMIOEHHE, CpaBHEHME, KayeCTBEHHAs
Y KOITMYECTBEHHAS 00pa0OTKa JaHHBIX.

Pesyabrarbl. Bo3MOXKHOCTD MPUMEHEHUs 3aKOHOB paclpesieieHus] CITyYalHbIX BEIMYHMH JUISi 000CHOBaHHMS
TpeOOBaHMI K M3MEPEHHSM TIPY KOOPJMHATHOM YIIPABICHUH POOOTOTEXHUUECKUMU KOMILJIEKCAMH, IIPUMEHSIEMOCTH
pactipenenerus Panest mpu perneHny 0003HaYeHHBIX 3371ad.

Hayunas HoBM3HA. BriepBbie npe/IiiokeHO MCIIONh30BaTh MaTeMaTHUECKUE MOJIEITH pactipesenieHus Paes
U pacnpeneneHus [‘aycca B 0CHOBE POEKTUPOBAaHUS POOOTOTEXHUIECKUX KOMIUIEKCOB U YIPABICHUS UMH.

IpakTHyeckass 3HAYUMOCTDb. 3aKOHBI paclpeesieHHs CIyYalHbIX BEJIMYMH MOTYT OBITh MCIIOJIb30BaHbI
JUIL OIICHWBAaHWsI OMHOOK M cOoeB, B pa3pabOTKe aJrOpUTMOB YIPaBICHHS POOOTOM TpPU KOOPIHMHATHOM
YIIPaBICHUH POOOTOTEXHUIECKUMH KOMILIEKCAMHU.

KiroueBble cioBa: pacnpedenenue Pones; pacnpedenenue laycca;, pobomomexHuueckue KOMIIEKCbL;
KOOPOUHAMHOE YNPAGIeHUe 8 MEeXHUYECKUX CUCIeMAX.

Jas uurupoBanmsi: /uumpuee C. A. 3aKoHBI pacmpeneieHus CIyJalHBIX BETMYUH B OOOCHOBAHUH
TpeOOBaHMI K M3MEPEHUSAM MNPH KOOPIMHATHOM YIIPABICHUH POOOTOTEXHWYECKMMH KOMIUIekcamu // Hayunsiii
BectHuk HUU «Pecrimparopy. — 2025. — Ne 1 (62). — C. 64-68. — EDN XDLVJO



Objective. Study the laws of random variables distribution in the process of substantiating the methodology
of measurement requirements in coordinate control of robotic complexes.

Methods. Analysis of scientific and technical literature on the research topic, study and generalization
of experience in applying the random variables distribution laws, observation, comparison, qualitative and quantitative
data processing.

Results. Possibility of applying of the random variables distribution laws to substantiate the measurement
requirements during coordinate control of robotic complexes, the applicability of the Rayleigh distribution in solving
the specified tasks.

Scientific novelty. For the first time, it is proposed to use mathematical models of Rayleigh distribution and
Gauss distribution as the basis for the design and control of robotic complexes.

Practical significance. The random variables distribution laws can be used to evaluate errors and failures,
develop algorithms for controlling a robot in coordinate control of robotic complexes.

Keywords: Rayleigh distribution; Gaussian distribution, robotic complexes; coordinate control in technical
systems.

For citation: Dmitriev S. A. Random variables distribution laws in substantiation of measurement requirements
in coordinate control of robotic complexes. Scientific bulletin of the NII “Respirator”, 2025, no. 1 (62), pp. 64-68.
EDN XDLVJO
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BEJAEHHUE I'OPHOCIIACATEJIBHBIX PABOT
B HEOBCJIIY KNBAEMBIX I'OPHBIX BBIPABOTKAX IITAXT

CONDUCTING MINING RESCUE OPERATIONS
IN UNATTENDED MINE WORKINGS

Hens. [oblmenne Oe30macHOCTH TpyAa IOpHOCHAcareNied Mpu BEACHHHM aBapHHHO-CIIACATENbHBIX padoT
B HEOOCITY)KHBAaE€MbIX TOPHBIX BBIPA0OTKAX ITAXT, MIMEFOIIMX BBIXO/bI HA 3MHYIO OBEPXHOCTb.

Metoasl. B pabote ucrnons30BaHbl HHPOPMAIIMOHHO-AaHATUTHYECKUE UCCIIEIOBAHMS, aHAIU3 W 0000IIeHHEe
COBPEMEHHBIX JIUTEPATYPHBIX UCTOYHUKOB, PE3YJIBTaThl aBAPUIHOCTH HA MaJIbIX yIIIENOOBIBAIOIINX TPEAIPUITHIX
Honbacca, B TMKBUIAIMK KOTOPBIX ObUIM 331€HCTBOBaHbI TOPHOCIIACATENBHBIE MOIPA3ICICHUS.

Pe3ynbrarhl. Ha ocHOBE MpoBeIEHHBIX HUCCIIEIOBAHUIN pa3pab0oTaHbl PEKOMEHIAITH TT0 BEICHUIO aBapHIHO-
criacaTteNbHbIX PadoT B HEOOCIY)KMBAEMBIX TOPHBIX BBIPAOOTKAX, MMEIOIINX BBIXOJBI HA 3€MHYIO MTOBEPXHOCTS,
noJipa3aeIeHUsIMH TOPHOCTIACATENBEHOM CITY>KOBI.

Hayunas HoBu3Ha. llpemmoxkeH CHUCTEMHBIM MOAXOJ IO PEHICHHIO BOMPOCOB OE30MacHOTO BENEHUS
TOpPHOCTIACATENTLHBIX PAa0OT TPH aBapHsX B TOPHBIX BHIPA0OTKAX INAXT, HE COCTOSIIMX Ha OOCITY)KWBAHHU
TOpHOCIIACATeNLHBIX TOApa3JeICHHH.

IIpakTHYecKkasi 3HAYUMOCTb. Pe3ynbraTsl HCCIEIOBaHMNA MOTYT OBITH HCHONB30BAaHBI NPU COCTaBICHUU
OTEpaTUBHBIX IUIAHOB JIMKBUJAIIMM aBapuii W pa3padoOTke HOPMATHBHOM JIOKYMEHTallMd B  00JacTd
TOPHOCIIACATENHLHOTO JIefia U MPOMBIIUIEHHOH 0€30MacHOCTH.

KinroueBble c¢i10Ba: reoOcaydcusaemviii 00beKkm, 3eMHAs NOBEPXHOCMb, NPOBAN; ASAPULIHO-CRACAMENbHbIE
Dpabombl,; Ype3sbINaAHAsL CUMYAYUs, 2OPHOCNACAMENbHAS CTYHCOA.

s nurupoBanusi: Cumonos A. M., Maspoou A. B., Hseaxuenxo A. B. Benenne ropHocnacaTeIbHBIX padoT
B HEOOCITY>KHBAaeMBIX TOPHBIX BbIpadoTKax mmaxT / Hayunenit Bectauk HUU «Pectimparop». — 2025. — Ne 1 (62). —
C. 69-74.—-EDN YVGFEA



Objective. Improve safety of mining rescuers during rescue operations in unattended mining operations equipped
with exits to the Earth's surface.

Methods. Information and analytical research, analysis and generalization of modern literary sources, the results
of accidents at small coal mining enterprises in Donbass, in the liquidation of which mining rescue units were involved
have been used in the study.

Results. Based on the conducted research Recommendations for conducting emergency rescue operations in
unattended mining operations equipped with exits to the Earth's surface by units of the mining rescue service have
been developed.

Scientific novelty. A systematic approach has been proposed to address the issues of safe conduct of mining
rescue operations in case of accidents in the workings of mines that are not serviced by mining rescue units.

Practical value. The research results can be used in the preparation of operational plans for the elimination of
accidents and the development of regulatory documentation in the field of mining and industrial safety.

Keywords: unattended site;, ground surface; sinkhole; emergency rescue operations, emergency situation;
mountain rescue service.

For citation: Simonov A. M., Mavrodi A. V., Ivakhnenko A.V. Conducting mining rescue operations in
unattended mine workings. Scientific bulletin of the NII “Respirator”, 2025, no. 1 (62), pp. 69-74. EDN YVGFEA
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MPEJJUKTUBHAS JIMATHOCTUKA ABAPUMHO-CITACATEJIbHBIX MAIIIUH
TSAXKEJIOI'O KIIACCA C ITIPUMEHEHUMEM CPEJICTB TEJIEMETPUU

PREDICTIVE DIAGNOSTICS OF HEAVY-DUTY
RESCUE VEHICLES USING TELEMETRY TOOLS

Heab. OrmpeneneHrie HampaBlIeHWH MPUMEHEHHS CPEACTB TEJIEMETPHH IPU TPEAWKTHBHON IHAarHOCTHKE
aBapHUIHO-CIIacaTeTbHBIX MAIIHMH TSHKEJIOTO Kilacca.

Metonbl. [IpuMeHEeH KOMIUIEKCHBIA METOJ] MCCIIEIOBAaHNS, BKITIOYAIOIINI aHAJIN3 JTUTEPaTyPHBIX NCTOUHHKOB,
MPOBE/ICHUE MOZAEIMPOBAHUS MPH MCCIEJOBAaHUM >KU3HEHHOTO IMKJIA aBapUMHO-CIAcaTeIbHBIX MAILIMH TSHKEIIOTO
KJiacca.

Pesynbrarpl. Crenal BbIBOJ O HEOOXOOUMOCTH BHEAPEHUS HHPOPMAIIMOHHBIX IIATGOPM H MPEA0CTaBICHHE
JIOCTyTa B HUX MOJB30BATENSAM CUCTEMBI Il HACTPOMKH OTYETOB, YBEAOMIIEHHH MO KOHKPETHBIM THUI aBapUHHO-
cracaTeNbHBIX MAIllMH TSDKENIOro  Kilacca, TpU  KOTOphIX OyferT obecrieunBarhesi Oc3aBapuiiHass paboTta
B IPOAOJDKUTENBHOCTD BCETO )KU3HEHHOTO LIUKJIA ABaApUMHO-CIIACATENbHBIX MALIMH TSDKEJIOTO KJIAcCa.

Hayunasi HoBu3Ha. BriepBbie 000CHOBaHa 11e1€COO0Pa3HOCT M KOHKPETHBIE METOIBI MPHUMEHEHHUS CPEICTB
TEJIEMETPUU NIPU [IPEAUKTUBHON TUATHOCTUKE aBAPUIHO-CIIACATENIbHBIX MAILWH TSDKEIOro Kiacca.



IpakTHyeckas 3HAYUMOCTB. [IpecTaBICHHBIC TIPAKTUYECKUE PEKOMEHIAIIUA MOTYT OBITh TTOJIC3HBI C TOYKU
3peHUs] O0ECHEUCHMsI BBICOKOW TOTOBHOCTH aBapUIMHO-CIIACATENIBHBIX CIOY’)KO K  BBITIONIHCHUIO — 3a/1a4
T10 TIPETHA3HAYCHHIO.

KiroueBble ciioBa: dezasaputinas paboma, asapuiitHo-CnacameibHble Mauluibl, meiemempus, mexHudeckoe
00CIYIICUBAHUE; MOMOYACHL, DEMOHM.

Jna wurupoBanmsi: Kyzewmun A.B., Bacun M. M., bapunos M. @., Macnuxoe /. B. 1lpenuxtuBHas
JIMarHOCTUKA aBApHIHO-CIIAcaTeIbHBIX MAIIMH TSDKEIIOTO Kilacca ¢ MPUMEHEHHEM CpercTB TeneMetpuy // HaydaHsrit
BecTHUK HUU «Pectmparopy. —2025. — Ne 1 (62). — C. 75-80. — EDN UVWNKS

Objective. Determine areas of application of telemetry tools in predictive diagnostics of heavy-duty emergency
rescue vehicles.

Methods. A comprehensive research method has been used, including analysis of literary sources, modeling
during the life cycle study of the of heavy-duty rescue vehicles.

Results. It is concluded that it is necessary to introduce information platforms and provide access to the platform
for system users to configure reports and notifications for a specific type of heavy-duty rescue vehicles, which will
ensure trouble-free operation during the entire life cycle of heavy-duty rescue vehicles.

Scientific novelty. For the first time, the feasibility and specific methods of using telemetry tools in predictive
diagnostics of heavy-duty emergency rescue vehicles have been substantiated.

Practical significance. The presented practical recommendations can be useful in terms of view of ensuring high
readiness of emergency rescue services to perform their intended tasks.

Key words: trouble-free operation, emergency rescue vehicles, telemetry, maintenance, engine hours; repair.

For citation: Kuzmin A. V., Vasin M. M., Barinov M. F., Myasnikov D. V. Predictive diagnostics of heavy-duty
rescue vehicles using telemetry tools. Scientific bulletin of the NII “Respirator”, 2025, no. 1(62), pp. 75-80. EDN
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AHAJIN3 ITAPALITIOTHBIX CUCTEM,
HNPUMEHAEMBIX ITAPAITIOTUCTAMU-CITACATEJIAMHA

ANALYSIS OF PARACHUTE SYSTEMS
USED BY PARARESCUES

Heab. CucremHbIli aHanmW3 OCOOCHHOCTEW MapalllOTHBIX CHCTEM, NPUMEHSEMBIX MaparItoTHCTaMH-
criacaresnisiMH, 11t 000CHOBaHMS IPHOPUTETHBIX HAIIPABIECHUH X COBEPIICHCTBOBAHNSI.

Meronpl. [Ipu nccnenoBanuy MpUMEHSITHCH METOIIB! HCTOYHHKOBEICHUS (M3y4YeHNE HCTOPHYECKUX HCTOYHUKOB C
AKLIEHTOM Ha UX BOBJICUCHHE B HAyYHYIO NIPAKTHKY ), CACTEMHOTO aHAIIN3a (MHIYKLMSL, IeAYKIHS, SKCIICPTHBIN aHaJN3),
JOKyMeHTOBelieHHsT  (MHQOPMAIMOHHBIA  aHanM3), HUcToprorpaguy  (MCTOPHKO-CPaBHHUTENBHBIA — METON),
AHAJIOTUPOBaHUs (TIpsiMast, CyObEKTUBHASL I CHMBOJIMUECKAs! aHAJIOTHS).

Pesyabrarpl. AHanu3 ocOOSHHOCTEH MapamrOTHBIX CHUCTEM JUIsl MApallioTHCTOB-CIIACATENICH IMOKas3aj, 4To
HOTPEOHOCTAM 00eCTIeHeHNS! eCAHTUPOBAHMS TAPAIIFOTHCTOB-CIIacaTesieil B HanOOIbIlel CTEIeHN yIOBIETBOPSIIOT
MapanroTHbIe cucTeMbl «CTaiiep» 1 X aHAJIOTH, a TaKk)Ke cucTeMbl Thma « Tanaemy, peaHa3HaueHHbIE 1T TOCTaBKH
B 30HY UpE€3BbIYAMHBIX CUTYalllil CIIEUAINCTOB, HE MIMEIOIINX OMBITA MaPaIIOTHBIX CITyCKOB.

Hayuynas HoBu3Ha. CucrTeMarn3MpoBaHbl XapakTEPUCTUKH TAPAIIIOTHBIX CHCTEM, IPHUMEHSEMBIX
HapaloTHCTaMU-criacaTesiMi Poccu, poaHaau3upoBaHO COOTBETCTBUE MOTPEOHOCTSIM NPAKTUKU U IIPOBENEHO
X CpaBHCHHE C AaHAJIOTWYHBIMK 3apyOCKHBIMH CHCTEMaMH B HHTEpecax OOOCHOBaHMSI TPUOPUTETOB
COBEPIIICHCTBOBAHUS.

IlpakTHUyeckasi 3HAYUMOCTh. ONpeeneHo, YTo IPUOPUTETaMU COBEPLICHCTBOBAHMS MAPAILIOTHBIX CHUCTEM,
NPUMEHSEMBIX TapallOTHCTAMH-CIIACATENsIMU, JOJDKHBI OBITH yBENMYEHHE MOJETHOM Macchl Oe3 CHIKEHHS
TOYHOCTHBIX MOKa3aTeael Ipy NPU3eMJICHUH, BO3MOKHOCTH UCTIONB30BAHMUS B YCIIOBUSX YPE3BBIYANHBIX CUTyali



CO CIIOKHBIMH KIMMAaTHYSCKUMHU (DaKTOpamH, a Takke pa3paboTka HOBBIX BUJIOB JOCTABKH TIOJIC3HOM HArpy3KH
C MEHBIITMM PUCKOM JIJISl KM3HU MapallFOTHCTOB-CIIacaTelIeil.

KunroueBble ciioBa: napawiomucm-cnacamens, NApawlomuas cucmema, 0e30NACHOCb 6 YPe36bIYAUHbIX
cumyayusix, OeCaHmuposane cnacamenell; NApawtoOmHblll CNyCcK Cnacameret.

Jas mutupoBanus: Mameuiiuyk A. A. AHaNU3 MapaIIIOTHBIX CUCTEM, MPUMCHSIEMBIX MapalIFOTHCTAMU-
cnacaressivu // Hayunsrit Bectank HUU «Pecrimparopy. — 2025. — Ne 1 (62). — C. 81-90. — EDN ZFAVTS.

Objective. System analysis of the parachute systems features used by pararescues to substantiate priority areas
for their improvement.

Methods. The study used the methods of source studies (study of historical sources with an emphasis on their
involvement in scientific practice), System analysis (induction, deduction and expert analysis), documentation
(information analysis), Historiography (historical-comparative method), Analogy (direct, Subjective and symbolic
analogy).

Results. Analysis of the parachute systems features for pararescues demonstrated that the needs of ensuring the
landing of pararescues are best met by the Stayer parachute systems and their analogues, as well as Tandem type
systems, designed to deliver specialists who do not have experience in parachute descents to the emergency zone.

Scientific novelty. The parachute systems characteristics used by Russian pararescues have been systematized,
their compliance with practical needs has been analyzed, and they have been compared with similar foreign systems
in order to justify improvement priorities.

Practical significance. It is determined that the priorities for improving parachute systems used by pararescues
should be the increasing the flight mass without reducing the accuracy parameters during landing, the possibility of
use in emergency situations with complex climatic factors, as well as development of new types of payload delivery
with less risk to the lives of pararescues.

Keywords: pararescues; parachute system, safety in emergencies; landing rescuers; parachuting rescuers.

For citation: Matviychuk A. A. Analysis of parachute systems used by pararescues. Scientific bulletin of the NII
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HNPUHLUIIBI ITIOCTPOEHUSA CUCTEMBI HOAAEPKKHU ITPUHATUA
PEINEHUMU 11O OBECIIEYEHHUIO 3AIIMIIEHHOCTHU HACEJIEHUSA
OT YPE3BBIYAMHBIX CUTYAIIM TEXHOTEHHOI'O XAPAKTEPA

PRINCIPLES OF BUILDING A DECISION SUPPORT SYSTEM
TO ENSURE THE PROTECTION OF THE POPULATION FROM
MAN-MADE EMERGENCIES

Hensn. [lopbimenne 3QpPEeKTHBHOCTH TUIAHUPOBAHUS M PeaU3alldd MEPOIPUSITUN 3alUThl HACEICHUS
3a cyeT OOOCHOBaHHUS IPHUHIIMIIOB M IMOAXOIOB K TOCTPOCHHIO CHUCTEMbI HOJICPIKKH MPUHATHS PELICHHMA
0 00ECIICYCHUIO 3aNTUINICHHOCTH HACEICHHS OT YPE3BBIYAMHBIX CUTYAIIUI TEXHOTCHHOTO XapaKTepa.

Metoabl. CUCTEMHBIN aHATU3 [IUKJIA PUHATHS PEIICHHUN, HAITPABJICHHBIX HA 00ECIICYCHUE 3alUIIICHHOCTH
HaCeJICHUs OT YPE3BbIUAHBIX CHTYaIlUi TEXHOTCHHOTO XapaKTepa.

PesyabTaThl. [IpesicraBieHo HayYHO-METOJMYECKOE OOOCHOBaHHE OOBHEMOB HHIKEHEPHO-TEXHHUECKHX
MEPOTNPUATHH 3AIUICHHOCTH HACEIICHUS OT OPaKAIONINX (PaKTOPOB UYPE3BBIYANHBIX CUTYAIUH.



Hayuynas noBu3Ha. Brepsble 000CHOBaHBI MPUHLMIIEI TMOCTPOCHHS CHUCTEMBI TOANCPIKKH TPHHSATHS
peleHuii o o0ecneueHIo 3alIMIICHHOCTH HACEIICHNS OT YPE3BbIUalHBIX CUTYalluil TEXHOTEHHOTO XapaKTepa.

IIpakTHyeckasi 3HAYMMOCTD. M370KEHHBIE B CTAThe MPUHLUIBI SBIIOTCA YHUBEPCAIBHBIMH H MOTYT
OBITH UCIIOJIB30BAHBI IIPU CO3IaHUM CUCTEM IHOAIACPKKH INPUHATHS PELICHUN HA Pa3sHbIX YPOBHSIX YIPAaBICHUS
C Y4eTOM CIEeUU(PHUKH BHIOTHICMBIX 3a/1a4.

KiroueBble ca0Ba: 3awyuuyeHHOCMb HACENEHUA;, YPE36bINAUHbIe CUMYAYUU, CUCEMA NOO00ePIHCKU
NPUHATUSA PeUleHUTl;, UHIICEHEPHO-MEXHUYECKUe MEPONPUAMUSL.

st nurupoBanus: Meanoe E. B. 1IpuHIMIIBI IOCTPOEHUS CUCTEMBI NIOJJEPKKYU IPUHATUS PELICHUN 110
00eCTeYeHNIO 3aIIMIIEHHOCTH HACEJICHNsI OT YPEe3BBIYalHBIX CHTYallMii TEXHOTEHHOTo Xapakrtepa // Haywnbiit
BectHuk HUU «Pecrmparop». — 2025. — Ne 1 (62). — C. 91-97. — EDN UIAEPG

Objective. Improving the efficiency of planning and implementing measures to protect the population by
substantiating principles and approaches to building a decision support system to ensure the protection of the
population from man-made emergencies.

Methods. Systematic analysis of the decision-making cycle aimed at ensuring the protection of the population
from man-made emergencies.

Results. Scientific and methodological foundations for substantiating the scope of engineering and technical
measures to protect the population from the damaging factors of emergency situations have been presented.

Scientific novelty. For the first time, the principles of building a decision support system to ensure the
population protection from man-made emergencies have been substantiated.

Practical significance. The principles outlined in the article are universal and can be used to create decision
support systems at different levels of management, taking into account the specifics of the tasks performed.

Key words: population safety; emergency situations; decision support system, engineering and technical
measures.

For citation: Ivanov E. V. Principles of building a decision support system to ensure the protection of the
population from man-made emergencies. Scientific bulletin of the NII “Respirator”, 2025, no. 1 (62), pp. 91-97.
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TPEBOBAHUA K HEPCIIEKTUBHBIM TEXHUYECKHUM CPEACTBAM
OBECIEYEHUS Y)KU3HEHHO BAYKHBIX IOTPEEHOCTEN HACEJEHUSI
PU JIMKBUJAIIUHA ITOCJIEACTBUU HABOIHEHHUU

REQUIREMENTS TO PROMISING TECHNICAL MEANS OF PROVIDING
VITAL NEEDS OF THE POPULATION DURING LIQUIDATION
OF FLOODS CONSEQUENCES

Heab. OOocHOBaHME TPeOOBAHUM K IEPCHEKTUBHBIM TEXHHUYECKHM CPEICTBAM OOCCHEUYCHUS >KU3HEHHO
B)XHBIX MMOTPEOHOCTEH HACEIICHHS TIPH JTMKBUIAITUH TIOCIICICTBUI HABOTHEHIH.

MeTtoasl. [Ipu mpoBeieHNH UCCITETOBAHMS IPUMEHSUTUCH METOIBI HICTOYHUKOBEICHUS (M3yUeHHE NCTOPUICCKIX
WCTOYHUKOB C aKIIEHTOM Ha WX BOBJICUCHHE B HAYYHYIO MPAKTHKY), CHCTEMHOTO aHaW3a (MHIYKIUS, NEITyKIUs,
9KCTIEPTHBIN aHAJIN3), TOKYMEHTOBeIeHHsT (MH(POPMAIMOHHBIN aHAJIN3), NCTOPUOTpad i (HCTOPUKO-CPABHUTEIBHBIN
METOJI), aHAJIOTUPOBaHMs (IPsAMasi, CYObEKTHBHAS M CUMBOJIMUCCKAST aHAJIOTHS).

Pesyabrarhl. ChopmynupoBaHs! 0011IMe TPeOOBAHUS K IEPCICKTUBHBIM TEXHHYECKAM CPEIICTBAM 00SCIICUCHHS
JKU3HEHHO BAKHBIX MMOTPEOHOCTEH HACENICHUS IPU JVKBHIAIUK TIOCIICICTBUN HABOTHEHMIA: (DyHKIIMOHHPOBAHUC
B COCTaBE €AMHOI CHCTEMBI 00eCTIeUeHNS JIMKBU AN HABOHEHHS, 00JIaJaTh TTOJIOKUTEIBHON TIABYYECThIO, IMETh
BCTPOCHHYIO METKY Pa/IMOYACTOTHOM MICHTHU(DUKAIINH W/MITK IATYHUK IIPOCTPAHCTBEHHBIX KOOPIMHAT, PEalIM30BHIBATH
TEXHOJIOTHIO KHOSPHU3MIESCKUX CHCTEM U 00J1a1aTh UHTEIUICKTYaIbHOCTBIO.

Hayunass HoBu3Ha. [IpoBeicH COBMECTHBIA aHalIMW3 ONbITA OOCCIICUCHMS JIMKBUAAIUM ITOCIICICTBHIA
HABOJIHCHUA ¥ YPOBHS HAyYHO-TEXHWYECKOTO TIporpecca, MO3BONUBIIKE CHOPMYITHPOBATE TPEeOOBaHHS



K TICPCIICKTUBHBIM TEXHHYECKHM CPEJCTBAM OOCCIICUCHHUS JKU3HEHHO BAXKHBIX TOTPEOHOCTEH HACENCHUS TpH
JTUKBUIAIH TIOCTIEICTBUNA HABOTHEHUH.

IIpakTHyeckass 3HAYUMOCTB. llepcrieKTHBHBIE TEXHHYECKHE CPEICTBA O0ECIeYeHUs JKU3HEHHO BayKHBIX
noTpeOHOCTe HAceNleHns] TpU JIMKBUIAIWK TIOCEICTBUI HAaBOAHEHWH, pEan30BaHHbIE B COOTBETCTBUH
co chOpMYIUPOBAaHHBIMH TPEOOBaHHMSAMHM, oOOecredar MOBbILCHHE 3(PEKTUBHOCTH BEICHUS TOHCKOBO-
criacaTebHBIX padoT.

KiroueBble ciioBa: siukeuoayus nociedcmsull HaB0OHeHUl, HcuzHeobecneyenue Hacelenus;, 6e30nacHoCcmb
8 UPEe3BLIYAUHBIX CUMYAYUAX;, POOOMOMEXHUYECKoe CPeOCmE0 CNnAacanus, pPoOOMOMEXHUUECKOe CPeoCmeo
JHcU3HeobecneueHUs HaceneHus.

Jna nutupoBanus: Kywrup O. I TpeOoBaHUS K TEPCIIEKTHBHBIM TEXHUYECKUM CPEICTBAM 00ECIIEYEHIIS
JKU3HEHHO BAXKHBIX MOTPEOHOCTEH HACEICHUs MPH JIMKBUIAIWK TIOCIIEICTBUN HaBOqHEHMY // HaydHbIl BEeCTHHK
HUMU «Pecnimparopy. —2025. — Ne 1 (62). — C. 98-103. — EDN UHVHSM

Objective. Justification of requirements for promising technical means of ensuring vital needs of the population
during liquidation of floods consequences.

Methods. During the study the methods of Source studies (study of historical sources with emphasis on their
involvement in scientific practice), Systems analysis (induction, deduction, expert analysis), documentation
(information analysis), Historiography (historical-comparative method), Analogy (direct, subjective and symbolic
analogy) have been used.

Results. The general requirements for promising technical means of meeting the vital needs of the population
during flood liquidation have been formulated: functioning as part of a single flood liquidation system, possessing
positive buoyancy, having a built-in radio frequency identification tag and/or a spatial coordinate sensor,
implementing the technology of cyber-physical systems and possessing intelligence.

Scientific novelty. A joint analysis of the experience of flood liquidation and the level of Scientific and
Technological progress has been carried out, which made it possible to formulate requirements for promising technical
means of meeting the vital needs of the population during flood liquidation.

Practical significance. It is obvious that promising technical means of meeting the vital needs of the population
during flood liquidation, implemented in accordance with the formulated requirements, will ensure increased
efficiency of search and rescue operations by improving the quality of meeting the vital needs of the population.

Keywords: flood liquidation, life support of the population; safety in emergency situations, robotic rescue tool;
robotic life support tool of the population.
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