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VY 30ipHHMKY HayKOBHUX Mpallb KoHpepeHIli po3minieHo matepianu 203 te3
nomosijen 214 cTyaeHTIB-y4acHUKIB Ta iX 47 HayKOBUX KEpIBHMKIB 3 21 Ha-
BUAJILHOTO 3aKJIaAy Y KpaiHu.

OPTAHIBAHIMHUIA KOMITET

I'embman Anamoniii Ilasnogeuu — ronoBa opraHizaiiiiHOro KOMITeTy, J10-
KTOp IOPUIUYHUX HAYK, mpodecop, MpopeKTop 3 HayKoBoi pobotu Hamiona-
JBHOTO IOPUIUYHOTO YHIBepcUTeTy iMeHi SpocnaBa Mynporo; akagemik Ha-
IOHAJIBHOT aKaieMii MpaBOBUX HAYK YKpaiHu

/Kepunaxoe Bonooumup Bonooumuposeuu — ciiBronoBa oprasizauiifHoro
KOMITETY, KaHJIUJAT IOPUIMYHUX HayK, nmpodecop, 3aBinyBaud kadeapu Tpy-
noBoro mpasa HamioHaabHOTO IOPUAMYHOTO YHIBEpPCUTETY iMeHi SpocnaBa
Myxaporo

Koeoscoza Cepein Onekciiitoguy — 3aCTyITHUK CITIBIOJIOBH OpTraHi3alliifHOro
KOMITETY, KaHAMAAT XIMIYHUX HayK, IOLEHT, TOLEHT Kadeapu TPYyI0BOTO
npaBa HalioHanbHOTo IOpUAMYHOTO YHIBEpCUTETY IMeH1 SpocnaBa Mynporo;
akageMik MibkHapogHOT AkajgeMii KyJbTypu Oe3neKkH, eKOoJIoTii Ta 3J0pOB’s;
3aCTYNMHUK HavdaibHUKA mTa0y [{uBuibHOrO 3axucty HaiioHanbHOTO 10pHIH-
YHOI'0 YHIBepcUTeTy iMeHi SpocnaBa Myaporo

Kapmannuii €ezenini Baoumoseuu — HaykoBuil cekpetap KoH(pepeHIii,
KaHJIMJAT TEXHIYHUX HayK, TOIEHT, JOLUEHT Kadeapu TpyaoBoro npasa Hairi-
OHAJILHOTO IOPUJIMYHOTO YHIBEpcUTETY iMeH1 SpociaBa Myzaporo; akageMik
MuixHapoaHoT AkaneMii KyJIbTypu O€3MeKH, eKOJIOTIi Ta 30pOB’sl; KEPIBHUK
CTYJ€HTCHKOTO HAayKOBOT'O T'ypTKa 3 O€3MeKU KUTTEIISIIBHOCTI, IIUBLUILHOTO
3aXUCTy Ta OXOPOHU Mpalll B raiy3i; CiBpOOITHUK MITA0y IUBUILHOTO 3aXHC-
Ty HaiioHanbHOT0 I0pUIMYHOrO YHIBEpCUTETY iMeH1 SpociaBa Myzaporo

3enin Anopiu Ilemposeuu — 4jieH OpraHi3alliiHOTO KOMITETY, KaHAUAAT
TeXHIYHUX HAYK, JIOIEHT, IOIEeHT Kadeapu TpyaoBoro npasa HarioHaasHOTO
IOPUAMYHOIO YHIBEpCUTETY IMeH1 SpocnaBa Mynporo; ciBpoOITHUK mITa0y
[UBUILHOTO 3aXHUCTy HarloHaabHOTO OPUANYHOTO YHIBEpCUTETY iMeH1 SIpo-
cnaBa Mynporo; wied XapKiBCchKoi 0051acHOT rpoMaickkoi opranizaiii «Crri-
nKa ¢GaxiBIiB 13 0€3MEKH KUTTEAISUTLHOCTI JTIOIUHI
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HICTb 3pPOCTa€ IMIOPOKY AYXKe MBUIKUMHU Temrnamu. He BTpadae akTyanbHOCTI
oprasizailis BIJIOBIIHUX 3aHATH (IICUXOJOTIYHA MPOCBITA, K €JIEMEHT TCHU-
XOJIOTTYHOT MPOQIAKTUKN) Ta PO3MOBCIOIKCHHS MaTepialliB mcuxomnpodiia-
KTUYHOTO 3MICTY 4epe3 3acobu MacoBoi iHpopMmaii [2].

TakuM YMHOM, MOXXEMO BHUJUIMTH HACTYIIHI HANpPSIMKH BJIOCKOHAJIECHHS
CUCTEMHU 3aXO0/[1B IICUXOJIOT'TYHOTO 3aXUCTY HACEICHHS:

1) Ilig yac BUKIagaHHS HaBYIHHOT TUCHMILTIHU « [ {UBLIBHUM 3aXUCTY Y
HAaBYAIBHUX 3aKJIaaxX CIiJl IPUAUIATA OUIbIlle yBaru MUTAHHAM MCUXOJIOT14-
HOTO 3aXHCTy 4Yepe3 mojaHHs 1HdopMallli Ipo peakilii NCUXIKM Ha HaJ3BU-
YaifHi cuTyarllli, MEeTOAN iX YCYHEHHs, MEXaHI3M iX Jii; CTBOPEHHS YMOB, 3a
AKUX CTYJCHTH MOXYTh BUPOOUTH MPAKTUYHI HABUYKU 3 BUKOPUCTAHHS LIMX
3HAaHb, BKa3aH1 3HAHHA MOXYTb OyTH TaKOXX BHUKOPHUCTaHI MiJ Yac 1HIIMX
KUTTEBUX CUTYAI[IH, 110 BUKIMKAIOTh CUJIbHUNA CTPEC Y JIOJUHHU.

2) HeoOXiAHO Tako>X CTBOPUTU CIUIBHOTU Y MONYJSAPHUX COI[IATBHUX
Mepexax, y skux ncuxoioru JJCHC Oyayts myGnikyBatu iHpoOpMallito, Ha-
JaBaTU Mopaau, NyOIiKyBaTH 1HIIY IIKaBy Ta KOPUCHY 1H(GOpPMAIIIIO, sIKa MO-
e OyTH BUKOpUCTaHa 0co0aMu Mij Yac HaJ3BUYaHUX CUTYAIIiH.

Crnucok BUKOPUCTAHUX JKepe

1. 3aeup B.A. [Icuxonoriunuii 3aXucCT HaceJICHHS B HaJA3BUYAHHUX CUTY-
amisix / B. A. 3aens, T. M. Hopna // Haykogi miparti HarionansHOTO YHIBEpCH-
TeTy XapuoBux TexHojorii. - K.: HYXT, 2009. - Ne 28. - C. 102-104.

2. €pemenko C.A. AHamni3 0013HAHOCTI HACEJICHHS 11010 MICUXOJIOTTYHUX
acriekTiB 1uBuIbHOrO 3axucty / C.A. €pemenko, Cmipnora O.M. //HaykoBuii
30ipHUK [HCTUTYTY Aep>KaBHOTrO YIpPaBIiHHS y cepi HUBUIBHOTO 3aXUCTY. —
K.: TAVIL3, 2014. - Ne 2. — C. 45-53.

Mimmna Bagepis OaeriBHa, cTyjeHTKa (aKkyabTeTy ONepaTUBHO-
pATyBanbHUX cull, | kypc, rpyna I1I'TIb-16-212,
Ionomapenko Poman BononmMupoBuY, 3acTyTHUK HadaJlbHUKA Kaeapu
MOKEKHOT Ta PATYBaJIbHOT MIATOTOBKU, KAaHAMJIAT TEXHIYHUX HAYK, CTapIIUH
HAyKOBUH CIIBPOOITHUK
Hayionanvnut ynisepcumem yusinono2o 3axucmy Yxpainu, m. Xapkis

IMPROVING SAFETY DURING HUMAN RESCUE FROM HEIGHT

One of the main tasks of Civil protection operative rescue service (CPO
RS) of The State Emergency Service of Ukraine (SESU) is saving people in
conditions of emergencies of different character. According to statistical data
in 2015 on territory of Ukraine most fires happened in residential sector, as a
result it is automatically accompanied by necessity of rescue people. Special
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danger is connected with high-rise apartment buildings because there is
probability of a situation when people will.

In it is proposed for modeling activity of gas-smoke rescue service during
the work with special technic to use network model. But in these works were
not analyzed peculiarities connected with human rescue from floors using
inclined ferriage and rescue stretcher flame retardants. In ’ was analyzed
human rescue from the building using rescue stretcher flame retardants, but in
this work was not analyzed peculiarities connected with rescuing from height.

In this basis was formed a task to build imitation model of human rescue
from the height using inclined ferriage and rescue stretcher flame retardants
(FRS-1) and using network model. Imitation model is shown at picture 1. All
actions of human rescue process are shown in table 1.

@
@43 / »»o /l &\
@ @ /
Tplose

Fig. 1. Imitation model of human rescue from the height using (FRS-1).

The research was made during studies of fire and rescue training with
students of National University of Civil Protection of Ukraine, where were
fixed min ¢, ,max ¢__, terms of performing separate actions. Mathematical

expectation was calculated

| 2 (1)
Taking into account that for single-humped distributions standard

deviation equals a 1/6 interval on that distribution is examined approximately
this estimation settles accounts as:
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1 6 2)

Tab. 1. Analyses of separate actions of operative calculations in case of
injured rescue from the third floor using inclined ferriage and FRS-1.

Ne |Action Description of action tminis | tmaxi> | teepis | Ois o’
N/L c c c c ¢’
1. 1-2 | Rescuer Ne4 is arranging entry

control point 40 80 | 45 | 5,0 | 25

2. | 1-3 | Rescuer Nel is putting on breathing
apparatus, is making operative check | 50 | 100 | 75 | 8,3| 69,4
and step in

3. | 1-4 | Rescuer Ne2 is putting on breathing
apparatus, is making operative check | 50 | 100| 75 | 83| 694
and step in

4. 1-5 | Rescuer Ne is putting on breathing
apparatus, is making operative check | 50 | 100 | 75 | 8,3| 69,4
and step in

5. 1-6 | Rescuer No5 is getting in rescue
engine and disconnecting FRS-1

6. | 2-7 | Rescuer Ne4 is making calculation of
time that can rescuers spend in
inadaptable area and is preparing
bunch

7. | 3-8 | Rescuer Nel is taking light facilities,
communication tools and necessary 7 18 | 1251 1,8 | 3,4
fire technical equipment

8. |49 | Rescuer Ne2 is taking FRS-1 from
rescuer Ne5

9. |59 | Rescuer Ne3 is helping rescuer Ne2 to
take FRS-1 from rescuer Ne5

10. | 6-9 | Rescuer Ne5 is transferring FRS-1
rescuer Ne2 and rescuer Ne3

11. | 7-10 | Rescuer Ne4 is connecting link of
CPO using bunch

12. | 8-10 | Rescuer Nel is taking place the leader
of link

13. | 9-10 | Rescuer Ne2 and rescuer Ne3 are
transferring FRS-1 and taking place 5 15 10 | 1,7] 2,8
in the link

14. | 9-11 | Rescuer Ne5 is coming out from
rescue engine

15. | 10-12 | Rescuer Ne 4 is taking place at
control point

16. | 10-13 | Rescuer Nel, rescuer Ne2 and rescuer
Ne3, members of link are making | 180 | 600 | 390 | 70,0/ 4900
reconnaissance with search of injured

15 40 | 27,5 42| 17,4

15 30 | 20 | 33| 11,1

5 20 | 12,5 25| 6,3

5 20 | 12,5 25| 6,3

5 20 | 12,5 25| 6,3

15 40 | 22,5 25| 6,3

3 10| 65| 1,2 1,4

4 12 8 1,3 1,8

3 10| 65| 1,2 1,4
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Ne
N/L

Action

Description of action

tmin is

C

tmax is

C

tcep i
C

2
G

17.

11-14

Rescuer Ne5 is taking place near
control point

10

6,5

1,4

18.

12-15

Rescuer Ne 4 is making radio traffic
with leader of link

10

40

25

25,0

19.

13-15

The leader of link (Rescuer Nel) is
reporting to patrol at control (Rescuer
Ned) about injured who was found,
Rescuer Ne2 and Rescuer Ne3 is
putting on injured self-rescue device

10

50

25

5,0

25,0

20.

14-16

Rescuer No5 is coming to window
from which will be organized
ferriage

10

7,5

0,8

21.

15-17

Rescuer Ne 4 is writing data in
Registration book

10

30

20

3,3

22.

15-18

Rescuer Nel is starting operation of
ferriage fasten one tail of working
cable to basis of rest

15

10

1,7

23.

15-19

Rescuer Ne2 and rescuer Ne3 is
starting slope empty cable rescuer
Ne5

15

10

1,7

2,8

24.

16-19

Rescuer NoS5 is taking empty cables

10

6,5

12

1.4

25.

18-20

Rescuer Nel is fixing insurance cable
to FRS-1

15

10

1,7

2,8

26.

19-20

Rescuer Ne2 and rescuer Ne3 putting
in FRS-1 injured

90

200

145

18,3

336

27.

19-21

Rescuer Ne5 on the second part of
working cable is organizing system
of burton

90

150

90

10

100

28.

21-22

Rescuer Ne5 is pulling working cable
using burton system

45

75

60

5,0

25,0

29.

22-23

Rescuer No5 is taking off burton
system

10

20

15

1,7

2,8

30.

20-24

Rescuer Nel, rescuer Ne2 and rescuer
Ne3 are putting FRS-1 with injured
on window sill

20

40

30

3,3

31.

23-24

Rescuer Ne5 is raising a hand to
announce rescuer Nel, rescuer Ne2
and rescuer Ne3 that working cable is
ready

0,3

32.

24-25

Rescuer Ne2 and rescuer Ne3 are
holding off FRS-1with injured to
working cable and rescuer Ne 5 is
watching at condition of working
cable

15

11,5

1,2

1,4

33.

25-26

Rescuer Ne5 is watching after
ferriage of injured

25

40

32,5

2.5

6,3

34.

25-27

Rescuer Nel is making ferriage of

25

40

32,5

2.5

6,3
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Ne |Action Description of action tminis | tmaxi> | teepis | Ois o’
N/L C C C C ¢’
FRS-1with injured using insurance
cable
35. | 17-28 | Rescuer Ne 4 is helping rescuer Ne 5
to take off FRS-1 from working cable
36. | 26-28 | Rescuer Ne 5 taking off FRS-1 from
working cable
37. | 27-28 | Rescuer Nel, rescuer Ne2 and rescuer
Ne3 are watching as rescuer Ne5 and
rescuer Ne 4 are taking off FRS-1
from working cable
38. | 28-29 | Rescuer Ne4 and rescuer Ne 5 are
setting up FRS-1 with injured in save
place, taking off injured from FRS-1 | 40 90 20 | 3,3 | 11,1
and taking off from him self-rescue
device
39. | 28-30 | Rescuer Nel, rescuer Ne2 and rescuer
Ne3 are members of line are goingto | 90 | 180 | 135 | 15,0| 225
fresh
40. | 29-31 | Rescuer Ne4 and rescuer Ne 5 are
ranking near rescue engine
41. | 30-31 | Rescuer Nel, rescuer Ne2 and rescuer
Ne3 are ranking near rescue engine

20 30 25 | 7| 28

20 30 25 | 7| 2,8

20 30 25 | L7 28

5 20 | 12,5 25| 6,3

10 30 20 | 3,3 | 11,1

Using got results were calculated main parameters of network model
(table 2).

For determination of critical way of imitation model there were
calculated the expected value (3) and dispersion (4) of critical way.

Taking into account the expected parameters of network model of saving
injured from the third floor by means of FRS-1 using of sloping ferriage:

{(Ly)=Y 1, =9215s, (3)
where 7, - expected value of i operation of critical way, s.

o*(L,,)= Y07 = 56005, @

where o - dispersion of i operation of critical way.
Then standard deviation of critical way will equal

oLy )=748 s.

Critical in the imitation model of saving injured from the third floor using
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inclined ferriage and FRS-1 there is a way of actions the second and the third
number, who actually executes all actions together; i. e. there will be the
biggest delay of time on them.

CONCLUSIONS

— proposed imitation model of human rescue from the height using
inclined ferriage and FRS-1 is fully describing this process;

— undertaken studies of critical way and other parameters of model
allowed to give recommendations on the increasing of efficiency of rescue
injured from the third floor using inclined ferriage and FRS-1;

— perspective direction of further researches is development of norms
for rescue injured from the third floor using inclined ferriage and FRS-1 and
research of this process already using them.

Moceiikuna Hatanbs BssueciiaBoBHa, CTyZeHTKA
CaMOJIETOCTPOUTENLHOTO (pakyabTeTa, 4 Kypc, rpynmna 149a,
MMoanmyxk Ejiena AnekceeBHa, T0LEHT Kadeapbl XUMUHU, FIKOJIOTHUH
Y SKNEPTU3HBIX TEXHOJIOTHUM, K.T.H., TIOLICHT
Hayuonanvnwiii aspoxocmuueckuti ynueepcumem um. H. E. JKykoeckoeo
«XapvKoscKull aguayuoHHbll uHcmumym, 2. Xapbkos

BO3JENCTBUE METAJUVIMYECKOMN MMOTPEBUTEJbCKOU
TAPBI HA 3JIOPOBBE UEJIOBEKA

[TonBeprasch €XXKEIHEBHO MHOTMM OMACHOCTSAM, YEJIOBEK BCE PEKE 3ady-
MBIBA€TCSI O CBOEH JTMYHOW 0€30MacHOCTH — WHAWBHUIYaldbHOM 3ammute. Ho
CYIIECTBYET Psijl (HaKTOPOB, KOTOPHIE HETATUBHO CKA3bIBAIOTCS HA 3I0POBBE U
HOPMAaJIbHOM KU3HENECATEIbHOCTH YEIIOBEKA.

Ha ceroniast G0ONBIIMHCTBO MPOAYKTOB MUTAHUS PeaU3yeTCs B METaJLIU-
yecKor nmotrpeduTtenbekoit Tape. Ho He Kakablil 4eJIOBEK MOHUMAET TO, KaKOon
BpEJl MOXKET HAHECTHU 3JI0POBBIO JAHHBIN BUJI TAPbI.

MeTanin4yeckyro YIakoBKY HM3TOTaBJIMBAIOT U3 Oeyiof kKecTu (KOTOPYIO
MoABEpPraroT 00paboTKe OJIOBOM JJISI TIPEJAOTBPAILCHUS] KOPPO3UH); aTFOMU-
HHS U €r0 CIUIABOB; YEPHOM JJAKMPOBAHHOM KECTU. Takas Tapa HEIOCPEACT-
BEHHO 00J1aJ1aeT MHOTUMH TOJOKHUTEIHHBIMU (haKTOpaMH: BBICOKON MeXaHU-
YECKOW MPOYHOCTHIO, YIAPOCTOMKOCTBIO, YCTOMYMBOCTBIO K BO3JIEHUCTBUIO
BHYTPEHHETO NABJICHUsA, @ CAMOE TJIABHOE ISl MUIIEBBIX MPOAYKTOB — BO3-
MOKHOCTBIO JUIMTEIBHOTO XPAaHEHHUS, U 3alUTHI OT BO3JECUCTBUS CBETa, Ma-
POB, BO31yXa U BOJIBI.

Bo Bpems qiuTENBbHOrO XpaHEHUs! MPOTEKAKT OKUCIUTEIbHBIE pEaKIUU
MeTalljla U MPOUCXOJIUT OOpa3oBaHUE KOPPO3UM, BCICACTBUE KOTOPOH BO3-
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