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Pedepar:

1. Y puceprauii BupileHa akTyajibHa HayKOBO-TE€XHIYHA 33[1a4a OOI'PYHTYBAHHS Ta PO3POOKYU CIIOCOOIB MifBUILEHHS
piBHs 6e31eKu npalli psITyBaJIbHUKIB IPCbKUX, HA OCHOBI IOCIIiI)KEHHSI 0COOIMBOCTEN BUKOHAHHS MTOIIYKOBO-
PATYBaJIBHUX POOIT, B YMOBaX BILIMBY HU3bKUX TEMIIEPATYP 30BHIIIHBOTO CEPEOBUILA, 3aBISKA CUCTEMHIN
rapMoHi3zallii Ternyoi3oNgaiiHuX XapaKTePUCTUK 3axucHOro ogary (30) i 3acoby 3aXuCTy rosoBu. Ines pobotu
nosisirae y MiHimizanjii BryiinBy He6e3neyHux Ta MKigIMBUX PaKTOPiB BUPOOHUYOTO [IPOLECY IOIIYKOBO-
PATYBJIBHUX POOIT LIJISIXOM 3aIIPOBAI’)KEHHSI PErJIaMeHTy 3aCTOCYBAaHHS e(eKTUBHUX 3aC00iB 3aXUCTy YaCTUH Tijla

Ta IOJIOBM B YMOBAX BIIVIMBY HU3BKUX TEMIIEPATYP Ta IOHAAHOPMOBUX Cl)iSI/I‘{HI/IX HaBaHTa)XeHb. MeTOo10 pO6OTI/I €



BM3HAYEHHS 3aKOHOMIPHOCTEN Y IIpoLiecax iHIMBilyaJbHOTO TEIJIOBOrO 3aXUCTY PATYBaJbHMKA TiPChKOTO B yMOBax
Iii HU3PKYX TEMIIEpaTyp Ta OTPMMAaHHS XapaKTePUCTHUK i [IOKa3HUKIB JJ1s1 CTBOPEHHSI 3aC00iB 3aXUCTY i BiZITIOBIIHUX
HOPMaTUBHO-TEXHIYHUX PEKOMEHTALIi} 3 perjaMeHTy [TOIYKOBO-PSTYBaJIbHUX Po6iT. HayKoBi 10JI0KEHHS,
BUHECEHI Ha 3aXUCT, Ta ix HOBM3HA 1. BilloBigHO CTaTMCTUYHOrO aHasli3y BCTAHOBJIEHO, 1O BIPOLoBX 2019-2021
POKIB 67% TOLIYKOBO PATYBAJIbHUX POOIT BiIOYBAIOTHCS B OCIHHbO-3MMOBHH I1€pio. 3a pe3ysibTaTaMy TECTOBUX
OIUTYBaHb PITYBAJIbHUKIB ripchbKux (n-609) Briepiie BCTAaHOBJIEHO, 110 30% psTyBaJIbHUKIB BiluyBalOTh HEraTUBHUM
BILJIMB HU3bKUX TEMIIEPATyp O6IMYYs Ta (PPOHTANBHOI YaCTUHY ros10BU. Habysa oganporo po3BUTKy METOMKA
MaTeMaTU4YHOrO MOJEJIOBAHHS i3 3aCTOCYBaHHSIM IIPOrpaMHOro KomIuiekcy MatLab mozo nponecy il HU3bKuX
temnepartyp: —-10°C, -20°C, -30°C Ha 4-11apoBy MOJI€JIb FOJIOBU PATYBaJIbHUKA Iif] 4aC IOHATHOPMOBOTO
HaBaHTakeHHs 600 BT. BignoBigHO 10 BCTaHOBJIEHNX 3aKOHOMIPHOCTEN TEIJIOMACOIIEPEHOCY BU3HAYEHO, IO
Temreparypa 3 i 4 mapiB rojI0BU He 3HIKYBAJIaCh 3aBISKU NPOLIECOBI MeTab0J1i3My BIIPOLOBX 3600 cekyHz, i
craHoBuia 37.2 °C 6€3 3axXUCTy roJI0BU TOJIOBHUM YOOPOM. 2. 3abe31e4eHHs 3aXUCTy PSITYyBaJbHUKA 3aXMCHUM
OJISITOM B yMOBaX BUKOHAHHS MIOIIYKOBO-PSITYBaJIbHUX POOIT B TipChKill MiclIeBOCTi Mae BpaxOByBaTH IIpoLiecU
iHTEeHCUBHOCTi BUKOHaHHS POOIT Ta piBeHb Temsoizosnii kommiaekry 30. YI0CKOHaleHO METOUKY BUSHAYEHHS Ta
€KCIIEPUMEHTAJILHO MiATBEPIKEHO, O IIPU 3aCTOCYBaHHI KOMIUIEKTY 30 3 pi3HMMMU PiBHAMMU TEIL10i30141L1ii
HeOOXiJIHO KOperyBaTy perjlaMeHT [IPOBEeIeHHS [IOUIYKOBO-PATyBabHUX poobiT (IIPP). 3a pesynbraTamu
IOCIigKeHb piBHA Ternoisossauii 30 3a JOIIOMOro MaHEKEHa Ta [IPOBEAEHUX PO3PaxyHKiB BCTAHOBJIEHO
3aJIEXKHICTb 4aCy 3aXMCHOI [Iii KOMIUJIEKTY OJATY 32 YMOB Jiii TEMIIEpAaTypy HaBKOJIMIIHLOTO cepenosuia -20 °C,
3aJIEXKHO Bif TeI10i30s1iliHOTO 6ap'epa, CTBOPEHOTO rnakeToM mMarepiasiB 30. BCTaHOBIEHO 3a/I€XKHICTDb
koedinienTa yacy 3axucty 30 npu Iclo= 0,126 M2 ‘K /BT 1m0 3a6e3nedyBajo TeMIlepaTypHUI pesKUM Ha IIOBEPXHi
Tijla pATYBaJIbHYKA IipchKoro +34 °C 8 rogyuH 3a yMOB [ii TeMIIepaTypy 30BHILIHBOIO cepenosuina +6,8 °C, a 3a
yMOB fii Temnieparypu -1 °C, 4ac 3axucTy CKOPOTUBCH 10 1 ronrHu. BCTaHOBJIEHO 3aJI€KHOCTI TEIIO0I30 41l Ta
iHTEHCUBHOCTI BUKOHaHHSI POOiIT, 1110 33 aHAJIOTIYHOI iIHTEHCUBHOCTI pyXy Ta 30iJbIleHH] Ternoizosmnii Ha 10%
(Iclo=0,139 m 2 ‘K /BT) epeKTUBHICTb 3aXUCTY 3pocTae Ha 65%. TakoxX, NiATBEP/AKEHO, 1110 iHTEHCUBHICTb
BMKOHAHHSI POOIT 6€310CEPEIHBO BIIMBAE HA TEPMOOAJIAHC i TENIIOMACOIIEPEHECEHHS 3aBASIKY NepPyaii KpoBi i
TEIJI0yTBOPEHHIO. 3aIIPONOHOBaHa (Pi3yHa MOJIEJIb, SIKA JOCTYIIHA y BUTJISIi TPOrPAaMHOr0 3a6€3M1€Y€eHHs, €
YAOCKOHAJIEHHAM iCHYIOYMX METOZIB BUSHAYEHHS i30JIA11il OJ0 MPOCTOTHU i TOYHOCTI. 3. XapakTepucTuku 313
OLiHIOIOTLCSl HA TEPMIYHOMY MaHEKEHI, OCKIJIbKY TEIIOBI BJIACTUBOCTI MOKYTb 3MIiHIOBATHCS I1iCJISI TOTO, IK
Marepianu 6y CKOHCTPYMOBaHi B OJSAT Ta 32CO0U 3aXMCTy rOJIOBU. Briepiie eKcrepruMeHTaIbHO 3a JOIIOMOTOI0
enexrpoennedanorpamu (EET) BcTaHOBIEHO, 110 B 30Hi BIVIMBY HU3bKUX TemnepaTyp —30 °C Ta IOHaTHOPMOBOTO
HaBaHTaXeHHs 600 BT saTeHTHI npoliecu y ppOHTaIbHIN YaCTUHI rifoTajsamycy NOYMHAIOTHCS BXXKe Ha 17 XBUJIMHI.
Habysny nopanbmoro po3BUTKY IPUIHSATI MiOTe3U CTabiibHOI TEMIIEPATYPU 4pa i 3HM>KEHHS TEMIIEPATypU LIKipy
rOJIOBY, IIO/I0 TMOSICHEHHS JIATEHTHUX NIPOLIECIB, SIK i TinoTe3a mpo Te, 0 MeXi TPUBAJIOCTI BIIUBY OyIyTh
BM3HAYaTHCS TEMIIEPATyPOIO PPOHTAIBHOI YaCTUHY IOJI0BU. BIIJIMB HU3bKUX TEMIIEpaTyp Ha CTaH TpaBMaTU3My Ta
npodeciiiHMX 3aXBOPIOBaHb 3aJIEXKUTH Bifl epekTuBHOro peraameHTy I1PP. [TinBuineHHs piBHS 3aXUCTy Ta
edekruBHe (OpMYyBaHHS peraameHTy [1PP 103BoMTh MiHIMI3yBaTH HE3BOPOTHI HACJIiJKY BILJIMBY KDUTUYHUX
TEeMIIepaTyp Ta HaBaHTaX€Hb Ha PATYBaJbHUKA TipchbKoro. Po3pobeHi B quceprauifiHi po60Ti HAyKOBO-METOANYHI
pexkoMeHpalii 3a6e3ne4yioTb (POpMyBaHHS PerylaMeHTY BUKOHAHHS MTOIIYKOBO-PSITYBAJIbHUX POOIT B TipChKill
MiCLIEBOCTI, 110 3a1106iraTumMe TpaBMaTU3MYy i Tpo¢eCiiHUM 3aXBOPIOBAHHIM. KilI040Bi C10Ba: PSTYBaJIbHAK

ripCbKUii, 32C00M iIHIMBiAYyalIbHOTO 3aXUCTY, HU3bKi TEMIIEPATYPU, IOIIYKOBO-PSITYBaJIbHI POOOTH.

2. The dissertation solves the actual scientific and technical task of substantiating and developing ways to increase
the level of occupational safety of mountain rescuers, based on the study of the features of search and rescue
operations, under the influence of low temperatures of the external environment, due to the systematic
harmonization of the thermal insulation characteristics of protective clothing (PPE) and means head protection.
The idea of the work is to minimize the impact of dangerous and harmful factors in the production process of
search and rescue work due to the introduction of regulations for the use of effective means of protecting parts of
the body and head in conditions of exposure to low temperatures and overtime physical exertion. The purpose of
the work is to determine regularities in the processes of individual thermal protection of a mountain rescuer in



conditions of low temperatures and to obtain characteristics and indicators for the creation of means and relevant
regulatory and technical recommendations from the regulations of search and rescue operations. Scientific
propositions submitted for defense and their novelty. 1. According to the statistical analysis, it was established that
during 2019-2021, 67% of search and rescue operations take place in the autumn-winter period. According to the
results of the test surveys of mountain rescuers (n-609), it was established for the first time that 30% of rescuers
feel the negative impact of low temperatures of the face and frontal part of the head. The study of the process of
maintaining a functionally healthy state of a rescuer in a mountainous area, taking into account the influence of
NSF and overtime loads, requires preliminary modeling. For the first time, mathematical modeling using the
MatLab software complex was carried out regarding the process of low temperatures: -10°C, -20°C, -30°C on a 4-
layer model of a rescuer's head during an overtime load of 600 W. The dependence of the core temperature of the
rescuer's body on the thermal insulation level of the set of protective clothing (PC) (Iclo) and simultaneous
overtime load was determined. Regression equations provide a tool for correcting the insulation of clothing in the
situation of standing without wind and in dynamics to the resulting thermal insulation of PC for real conditions in
an emergency situation. For the first time, experimentally established dependences of changes in the temperature
of the head (tympanic membrane) of a rescuer under conditions of simultaneous exposure to an ambient
temperature of -30°C and a load of 600 W from the frontal part. According to the established laws of heat and
mass transfer, it was determined that the temperature of the 3rd and 4th layers of the head did not decrease due
to the metabolic process for 3600 seconds, and was 37.2 °C without head protection. 2.Ensuring the protection of
the rescuer with protective clothing in the conditions of performing search and rescue work in mountainous
terrain must take into account the processes of the intensity of the work and the level of thermal insulation of the
PC set. It has also been confirmed that the intensity of the work directly affects the thermal balance and heat-mass
transfer due to blood perfusion and heat generation. The proposed physical model, which is available as a software,
is an improvement on the existing methods of determining insulation in terms of simplicity and accuracy. 3. The
performance of PoPP is evaluated on a thermal manikin, as thermal properties may change after the materials have
been constructed into clothing and head protection. For the first time, experimentally with the help of an
electroencephalogram (EEG) it was established that in the zone of influence of low temperatures of -30 °C and an
overtime load of 600 W, latent processes in the frontal part of the hypothalamus begin already at 17 minutes.
Linear regression was used to estimate performance indicators and body temperature Tt and using appropriate
thermal insulation of clothing (IREQ). For the first time, the hypotheses of a stable core temperature and a
decrease in scalp temperature were accepted to explain latent processes, as well as the hypothesis that the limits
of the duration of exposure will be determined by the temperature of the 3rd layer of the frontal part of the head.
The impact of low temperatures on the state of injuries and occupational diseases depends on the effective
regulation of the PRR. Increasing the level of protection and effective formation of the PRR regulation will allow
minimizing the irreversible consequences of the impact of critical temperatures and loads on the mountain
rescuer. Keywords: mountain rescuer, personal protective equipment, low temperatures, search and rescue
operations.
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Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBepCUTETChKUI

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. ['nmuBa BasieHTH AHATIIHOBUY

2. Valentyn A. Hlyva

KBasigikamnis: n. . u., npodecop

InenTudikarop ORCHID ID: 0000-0003-1257-3351
JoparkoBa iHdpopmamnist:

IloBHEe HaliIMeHYBaHHS IOPUAUYHOI 0COOH: KuiBChKMil HAL[IOHAILHUIA YHIBEPCUTET GYIiBHULTEA i

apxiTekTypu

Kopg 3a € IPIIOY: 02070909

Micuesnaxo;pKeHHﬂ: npocnekT [TosiTpodnorcekuit, 6ya. 31, Kuis, 03037, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBitiHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

Inentudikarop ROR:

CeKTop HayKH:. YHIBEPCUTETCHKUIL

PeuenseHTu

Bsacue IlpizBuuie Im's Ilo-6aThKOBI:
1. Kinko Onekcangp EpHecroBud

2. Oleksandr Kipko

KBasigikamnis: n. 1. 1., npodecop

Imentudikarop ORCHID ID: 0000-0002-9161-3309
JopaTrkoBa indpopmamnis:

IToBHEe HafIMeHYBaHHH IOpH,lIPI‘-IHOi ocoou: Jlep>kaBHUI BUIIYUI HaBYaJIbHUM 3aKiaz, "JJOHELbKUIA

HalliOHaJIbHUY TEXHIYHUH yHiBepcuTeT"
Kopg 3a €IPIIOY: 02070826

Micue3HaxoaKeHH: . [[ln6aHKkoBsa, oyz. 2, IlokpoBceK, [TokpoBcbkuii p-H., 85300, Ykpaina



dopma BiracHOCTI: JlepxasHa
Cdepa yllpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu
InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETChKUI

VIII. 3aKkJII04Hi BiZoMOCTi
BnacHe IlpizBume Im's I10-6aTbKOBI Kocrenko Bikrop KnimMenTosuy

roJIOBH pagu

BnacHe IlpizBuie Im's [10-6aTbKOBI Kocrenko Bikrop KiiMeHToBUY

rOJIOBYIOYOrO Ha 3acigaHHi

BiagmoBizasibHU 32 MiATOTOBKY Hamok Oxcana CepriiHa

00JIIKOBHX JJOKYMEHTIB

Peectparop VYkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZasIbHUM 3a peecTpallilo HayKOBOIi IOpuenko TeTsHa AHaToJiiBHA

OisIIBHOCTI




