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3AKOHOMIPHOCTI PO3XOAY HOBITPA NI YAC HNIABOJHOI'O
PO3MIHYBAHHS BOJHUX AKBATOPII

[IpoBeneHo excrnepuMeHTadbHI AOCTIIKEHHS, B AKMX Opaju y4yacTh BUIPOOOBYBaHi 3 4mcia
0co00BOTO CKJIaAy BiAIIJIEHHS MiABOJHOTO PO3MIHYBaHHS TPYIHU MiPOTEXHIYHUX POOIT Ta cremia-
JBHUX BOJOJA3HUX POOIT aBapiHO-PATYBAIBHOTO 3arOHY CHEIiaJbHOTO MpHU3HA4YeHHsS | 0J0OBHOTO
ynpasninag JCHC VYkpainn y XepcoHcbkili 00aacTi, siki Ha mpoTsa3i BecHU-TiTa 2020 poKy BUKO-
HYBaJIHM peasibHi omnepanii momyky Ha riuOuHi 4 M, 6 M Ta 7 M Ta migoMy 3 TIIUOUHU 6 M, Y TOMY
BHUIAJKY, KOJH Oyia BiICYTHS MOIIMBICTh 3HHINEHHS HA MiCIli, BHOYXOHE0E3MeYHNX MPEIMETIB B
akBatopii YopHOTro Mops, sIKa BUMarae cBOro po3MiHyBaHHA. 3allpOIIOHOBaHAa METOIMKA POBEE H-
HsI €KCIIEPUMEHTAIBHUX JOCTiIKEHb, SIKa J03BOJISIE K OTPUMATH KiIbKICHI OLIIHKK PO3X0Jy MOBIT-
ps, mo OyAyTh XapakTepU3yBaTH THI ONEPATUBHOI JisSJILHOCTI Ta YMOBH ii 3/iiICHEHHS, TaK 1 Tep e-
BipUTH HACKUIBKHA 3HAYMMO KOXKEH 3 IUX (aKTOPiB BIUTMBAE HA PO3XiJ MOBITPS MiPOTEXHIKOM TIif
yac BUKOHAHHS aBapiifHO-pATYBAIBHUX POOIT MiJ BOJOIO B amaparax Ha CTHCHEHOMY ToOBIiTpi. Cu-
JHHOIO CTOPOHOK0 OTPUMAaHHMX PE3YJbTATIB € BU3HAYCHHS JOCTOBIPHUX IMOKa3HUKIB, SIKIi MOXYTh
OyTH OCHOBOIO JJIsl OOTPYHTYBaHHSI KOHKPETHHX MPOIO3HIINH [0JI0 OpTaHi3aiii poOiT 3 MiJBOIHOTO
pO3MiHyBaHHA, BUOOPY 3ac00iB iHAMBIIYaTbHOTO 3aXHCTY, B MEPIIy Yepry OpraHiB JUXaHHS, BOJIO-
naziB-camepiB, OOTPYHTYBaHHSI TaKTHKO-TEXHIYHUX BUMOT J0 3ac00iB iHAWBIIYyadbHOTO 3aXHUCTY
OpraHiB JUXaHHS sSIK Ha €Tami iX CTBOPEHHS, TaK i Ha eTarli Npua0aHHs, a TAKOX ITiJI yac opraHizamii
MpoIleCy MiATOTOBKM BOJOJa3iB-canepiB. Pe3yabTaTH CTaTUCTUYHOrO aHaNi3y €KCIePUMEHTAIbHUX
pe3ynbTatiB, sIKi OyJIM OTPUMaHi B TIPOIIECi ONEPATUBHOI AiSIBHOCTI 0COO0OBOTO CKIIAy BiIiICHHS
IiIBOJTHOTO PO3MiHYBaHHS TPYIH MipOTEXHIYHUX POOIT Ta CHeIiaJbHUX BOJOJA3HUX POOIT aBapiii-
HO-PSTYBAJIbHOTO 3aroHy CIeliaJibHOro mpu3HaueHHs ['onoBHoro ympaeminds JCHC VYkpainu y
XepCcoHChKiN 001acTi, Mokas3anu, mo npu piBHI 3HauuMOcCTi 0=0,05 pe3ynbTaTH po3Xoay MOBITPS Y
BOJI0JIa31B-CcallepiB OMUCYIOTHCA HOPMAIBHUM po3nofiioM. [Ipu mpoMy po3Xia MoBiTpst CYTTEBO Bi-
JPI3HAETHCA AK BiJl XapakTepy OIepaliil, ssiki BAKOHYE 0COOOBUH CKIIaJ, Tak i BiJ TMTUOWHU 3HAX O-
JDKCHHSI BUOYXOHE0€e3[eYHOro MpeAMETY.

KarnouoBi ciaoBa: migBonHe po3MiHYBaHHs, PO3XiJ MOBITPs, BOJOJIA3-calep, CTATUCTHUHUN
aHami3, rrbuHa, BUOYXOHeOe3 ey TpeIMeT, aBTOHOMHI JMXajibHi anmapaTH Ha CTHCHEHOMY MO-
BiTpi, MIPOTEXHIK, BOJHA aKBATOPis, BiIIICHHS

1. Beryn

Sxmo momo iikBimamii HaCHIAKIB BUOYXIB HA CyXOJIOJi B HaIIiil JepkaBi Ha-
KOMMMYCHUN BEJIMYE3HUU JTOCBi, TO MUTAHHS MiJABUIIEHHS €(EKTUBHOCTI PO3BIIKHU
Ta PO3MIHYBaHHS BOJHOTO CepelOBUIIA MOTPEOYIOTh MOAANBIIOT PO3POOKH, OCKIIb-
KM KUIBKICTh BHOYXOHEOE3NMeYHUX MPEAMETIB, SKi 3a0pyAHIOIOTH MUPHI BOJHI aKBa-
Topii (puc. 1), y Tomy pasi B pe3yibrari arpecii Pocii, cyrTeBo He 3MeHIytoThes [ 1],
He3Baxxarouu Ha cTBopeHHs B okpemux ['Y JICHC VYkpainu cmnemnianizoBaHUX Biajai-
JIeHb MiABOAHOTO PO3MIHYBaHHS IpyNH MIPOTEXHIYHUX POOIT Ta CeliaJbHUX BOJO-
Jla3HUX poOIT, K1 BXOJAATH IO BIANMOBIAHUX aBapiiiHO-PATYBaJbHUX 3arOHIB CIiellia-
JBHOTO MPU3HAYECHHS.
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Puc. 1. boenpunacu, Buiy4eHi 3-mi Boau B XepCOHCHKi 00/1aCTi MPOTIATroM 0HOT0 AHS

Tomy npoGiema migBUIEHHS €(PEKTUBHOCTI MOMEPEHKEHHS HAJ3BUUaiHUX CUTY-
aIfii, MoB’s3aHUX 3 MiJBOJHUM PO3TAIIyBAaHHSM BUOYXOHEOE3MEUHUX MPEJIMETIB, € aK-
TYaJIbHOIO.

2. AHaJI3 JIITepaTYPHUX JAHUX Ta OCTAHOBKA MPo0djieMH

[Tounnatroun 3 Ileproi cBiTOBOI BiliHM Ta MPOJOBKYIOYH Ha TpoTs3i Jpyroi cBito-
BOT Ta MICHsl Hel KiJIbKa CBITOBHX JIEP)KaB CKUHYIIH SIK XIMIYHY, TaK 1 3BUYaiiHy 30pOI0 B
OKeaHU 1Mo BChoMy CBITYy. Tak mpubauzno 175000 min Oyno 3aknageHo B banTiiickkoMy
Mopl MiJ yac cBiToBuX BiiiH. Ha 1eii yac B banTiiicbkkomy Mopi icHye 6mau3bko 1985 miH-
HUX noJiB Ta mie 4400 — y [TiBHiuHOMY MODi [2]. KoopauHaltito 3ycuiis Ta 3a0e3neueHHS
€IMHUX MAX0/iB 3/aikicHIoe banrificekapana 3 6e3neku 6oenpumnacis (BOSB) [3]. ITpote
B HUX HE PO3IJIAJAI0THCS 0OCOOIUBOCTI BUKOPUCTAHHS 1CHYIOUMX TEXHIYHUX 3aC001B PO3-
MIHYBaHHS, @ BOHU B KOKHIM KpaiHi MalOTh CBOI TEXHIYHI XapaKTEPUCTHKH.

Amnanoriyda cutyarisi Mae micie 1 Ot yz0epexoks [liBaiunoi Amepuku. B [4]
PO3TIISIHYTO ICHYIOYMH TaMm MiAXiJ A0 YHOpaBliHHA HaI3BUYaHUMU CHUTYAIlisIMHU,
MOB’SI3aHUMHU 3 00’ €KTaMHU MIJBOJAHMX OO€NMPHUNACIB, KU BKIIOYAE XAPAKTEPUCTUKY
00’€KTa, OIIHKY PU3UKY, PE3yIbTaTH OOCTEKEHHS, a TAKOXK MOTEHIIMHI MpobdaeMu, 110
OB’ s13aHi 13 37I0pOB’AM 0COO0OBOTO CKJIay MIpOTEXHIKiB. B Toil ke yac monepeaHe pa-
H)KYBaHHSI Ha OCHOBI PHM3HKIB IiJIBOJHUX OO€NpHUIIaciB He nepeadayae ypaxyBaHHS da-
Cy omepaTHBHOI poOOTH 0COOOBOTO CKIIaay, a BOHA Oe3mocepeiHbO OB’ A3aHa 13 YacoM
3aXMCHOI Aii 3ac001B 1HAMBIAYaIbLHOTO 3aXUCTY OpraHiB AuxaHHs. [Ipyu IbOMYy TaKTHUKO-
TEeXHIYHI XapaKTEPUCTUKH OCTAHHHLOTO Oe3MmocepeHbO MOB’sA3aHi 3 JIETEHEBOK BEHTH-
JsIIi€0 200 PO3X0JI0M TOBITPS PATYBaJIbHUKIB [5].

B [6] BigmiueHO, 1110 HABITH Yy BHUIAJKY, KOJIH OO€MPUIIACH, 3aXOPOHEHHI MiJ] BO-
71010, MAJIOWMOBIPHO 1110 Oy1yTh BUMAaraTu BHJIYYEHHSI HAHOIMKYUM 4acoOM, MA€ Miclle
HEOOX1THICTh 1X MiJIBOJIHOTO TMO3HIIIOHYBaHHS, sike 0€3 MiABOAHOI PO3BIAKK 3MIMCHUTH
MPAaKTUYHO HEMOXKIIMBO. A oprasisamis ii mpoBeIeHHs 3HOB TaKH BUMAarae 3HaHHS OIli-
HKHU 4acy poOOTH MiPOTEXHIKIB M1l BOJIOIO.

I HaBiTH BUKOpHCTAHHS aBTOHOMHHUX ITiJIBOJHUX amapaTiB, fKi 0a3yl0TbCS HA CEH-
COPHHX TEXHOJIOT1SIX, BAKOPHCTAaHH]I XIMIYHAX Ta 010METPUYHUX JATYHKIB, CIUPAETHCS
Ha TiJBOJIHY OTIEPATUBHY JisSUTBHICTH 0COOOBOTO CKIIaNY, 3aTy4€HOTO J0 BHUSIBJICHHS ITi-
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JBOJHUX Oo€empumaciB [7], O TaKoX BUMarae ypaxyBaHHs (Di310JIOTTYHUX XapaKTepHUC-
TUK TiABOAHUKIB. Lle sk BimMiueHo 1 B [8], 1e moka3aHo, 10 THYYKICTh B IJIAHYBaHHI Ta
BUKOHAHHI MiJIBOJHUX POOIT 3 MpeaMeTaMH, siKi He BHOYXHYJIU 3a0e3MeuyeThes 3aly-
YeHHSIM NpodecioHaiB y MPOBEACHHI MiABOJHUX POOIT 13 3aCTOCYBAHHSIM BIAMOBIAHUX
3ac001B 1HAMBIAYaJIBHOTO 3aXUCTy OPraHiB JUXaHHS, TAKTUKO-TEXHIUHI XapaKTepUCTH-
KM SIKHX BIJIMTOBIAAI0OTH MOXKJIMBOCTSIM BOJ10J1a31B [9].

Cy4acHOI0 €BpOMNENHCHKOI0 MEPCIIEKTHBOIO MOMEPEKEHHS HAA3BUUalHUX CUTYa-
Ii{d, TTOB’s3aHUX 3 TIJBOJHUM 3HAXOJDKEHHSM BHOYXOHEOE3NEUHUX IMPEAMETIB, € 3a-
CTOCYBaHHSI IPUHIUIIIB «HE MIAPUBATH» Ta MEPEXi] Ha peanizaliio MOXIMBOCTEH Mif-
BoAHUX po0OoTiB [10]. Ane 1 B nepmioMy, 1 B ApyroMy BHUIAJIKy O€3 y4acTi CIEHIaIbHO
MIJITOTOBJICHUX BOJI0JIa31B-canepiB He OOIMTHUCH, a OpraHi3alis iX JisJIbHOCTI BUMarae
3HAHHS OLIIHOK Yacy MOXJIMBOi poOOTH 0COOOBOTO CKJIaay, OCOOIMBO Y BUMAAKy BUKO-
pUCTaHHS aBTOHOMHHX JTUXaTbHUX amapartis [11].

Amnanoriydi npo6jieMHi MUTaHHS ICHYIOTh 1 B YKpaiHi, Je TiTbKH B XepCOHCHKIN
obnacriza naHumu «XXypHaniB 00iOBHX Nii1» B LIEHTPaJbHOMY XEpPCOHCHKOMY apXiBi
BIMCHKOB1 YacTHHH, SK1 mig 4ac Jpyroi cBiToBO1 BiiiHM oOopoHsun ocTpiB Tenmpa, 3a
niepion 3 16 BepecHs o 20 >xoBTHS 1941 p. 30unu B akBaTopii ocTpoBy 110 27 OJAMHUIID
BOPOXXHMX OOMOapyBaJlbHHUKIB 13 MIOBHUM OO€KOMIUIEKTOM. KpiM IIbOT0 Tam 3ardHYIIH
13 pansgHCHKHX JIITAaKiB, a HIMEIBKI JIITaKH 3a IeH ke mepiof 3HunIM 11 kopalimiB Ta
iaB3aco0iB pajasHcebkoro ¢uioty [12]. Ha manuit uac Ha Tepurtopii o0macTi B akBaTopii
YopHoro Mopst 3HaiiZIeHO J1Ba Cy/lHa YaciB MUHYJIMX BiiH, SIK1 BiANoBiIHO 10 [lnany op-
raHizarii BUKOHAHHsI 3aBJaHb 3 PO3BIIKH 1 pO3MIHYBaHHS MICIIEBOCTI XepCOHCHKOI 00-
JIACTI MiJIATAIOTh MEPIIOYeproBOMY pO3MiHyBaHHIO. A came: B SIrOpiMIbKiA 3aTOIT
['ononpucrancekoro paitony «MoHiTop YaapHuii», Ha SKOMY 3a MONEPEAHIMH JaHUMHU
3HAXOJIUTHCA APTUIIEPINCHKI CHApsAM roJIoBHOTrO Kaniopy — 130 MM Ta apTuiepiichbki
CHaps/Y J0 3€HITHUX HamiBaBTOMATIB Kaniopy 45 mm. [IpakTuka po3MiHyBaHHS MIHO-
Hocto «DpyH3e» B paiioHi TeHaepoBchbkoi Kocu ['0I0nprcTaHCHKOTO palloHy MmoKa3a-
Jla, 10 TUTAaHYBAHHIO OMEPATHBHOI MISUTBHOCTI BIUTUICHHS IMiJBOJHOTO PO3MIiHYBaHHS
TPyIH MIPOTEXHIYHUX POOIT Ta CIenialbHUX BOJOJA3HUX POOIT, Y SIKOTO Ha 030pOEHHI
CTOSATH aBTOHOMHI JUXallbHI amapaTd Ha cTUCHEHOMY moBiTpi ABM [13], He cnpusiia
BIJICYTHICTbh B K€PIBHUX JOKYMEHTax OI[IHOK Yacy MpPOBEJIEHHS ONEPATUBHUX POOIT Mij
BoJI010 [14].

TaxuMm YUHOM, BaXKJIMBOIO Ta HEPO3B’sI3aHOI0 YACTHHOIO MPOOJIEMHU € BiJICYTHICTh
anpoOOBaHMX JaHUX IIIOJI0 PO3XOAY MOBITPS BOJIOIa3aMH-CcariepaMu 11 9ac BUKOHAHHS
XapaKTepHUX IS TiABOIHOTO PO3MIHYBAaHHS OTICPAIIii.

3. MeTa Ta 3aBJaHHA J0CTIIKEHHSA

MeToro po0GOTH € AOCHIKEHHS BIUTUBY TUITY Ta YMOB ONEPATUBHOI AisIIBHOCTI Ha
PO3XiJ MOBITPs B anapaTax Ha CTUCHEHOMY IOBITp1 y BOJ0JIa3iB-canepiB MiJl 4ac Mpo-
BEJICHHS M1BOJHOTO PO3MIHYBaHHS.

JI7st MOCSTHEHHS TIOCTaBJICHOT METH TIOTPEOYIOTh BUPIIIICHHS HACTYITHI 3aBIaHHS:

1. OGrpyHTYBaTH METOJIMKY NPOBEACHHA EKCHEPUMEHTAIBHOTO IOCIIKCHHS
BIUIMBY TUITY Ta YMOB OIIEPaTHBHOI JiSUTBHOCTI Ha PO3XiJ MOBITPS B amapaTax Ha CTHC-
HEHOMY MOBITP1 Y BO/I0Ia31B-carepiB Mij 4ac MPOBEIEHHS MiBOJIHOTO PO3MIHYBAaHHS.

2. IlpoBecT CTaTUCTUYHUI aHAJi3 Pe3yJbTaTiB €KCIEPUMEHTAIBHOTO JOCHIIKEeH-
Hsl BIUIMBY THUITY Ta YMOB OIE€PATUBHOI JIsUIBHOCTI HAa PO3X1J1 MOBITPs B aniaparax Ha CTH-
CHEHOMY TOBITp1 Y BOJ0JIa31B-CanepiB MiJl 9ac MPOBEACHHS MiIBOTHOTO PO3MiHYBaHHS.
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4. OOrpyHTYBaHHSI METOAUKHU €KCNIEPUMEHTAJIBHUX A0CTi/>KeHb BILIUBY OIle-
PATHBHOI JiAJILHOCTI HA PO3XiJ MOBITPS

JJis BUpIillIEeHHS IOCTAaBIEHOTO 3aB/IaHHS CIIOYaTKY OyJU MPOBE/IEHI eKCIIepUMEH-
TaJbHI JOCIIHKEHHS, B IKUX Opajii y4acTh BUIIPOOOBYBaHI 3 4Kclia 0COOOBOTO CKIIATy
BiJUIUICHHS TIBOJHOTO PO3MIHYBaHHS TPYIHU MIPOTEXHIYHUX POOIT Ta cremiaabHUX
BOJIOJIA3HUX POOIT aBapifHO-PATYBAJIBLHOTO 3arOHY CIEMiAIbHOTO MPU3HAYEHHS [ 0J10B-
Horo ympasmiaasg JJCHC Vkpainn y XepcoHchkiit obmacti. Bonn Ha mpoTsizi BecHH-
mita 2020 poxy BUKOHYBAJIH peasibHI oneparlii momyky (puc. 2) Ha rnmubuHi 4 M, 6 M Ta
7 M Ta migitomy (puc. 3) 3 mbuHA 6 M, y TOMY BHIIAJKY, KOJIH Oyia BiACYTHS MOXIIH-
BICTb 3HUIIEHHS Ha MiCIli, BHOyXOHEOE3NeYHUX MpeaMETIB B akBaTopii YopHOTrO MOps,
sKa BUMarae CBOro po3MiHyBaHHS.

Puc. 2. ITomyx BuOyxoHeOe3meyHUX NMpeIMeTiB i BO10I0

Puc. 3. ITigiiom BuOyxoHe0e3nevyHUX MpeIMeTiB 3-1i1 BOAH
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B xoxHOMY BHManKy BUMiproBamuch dac (i, XB.) MiBOMHOI ONEpaTHBHOI pPOOOTH
B amaparax Ha CTUCHEHOMY MOBITP1 (BUKOPUCTOBYBaIUCh anapatu tuny ABM 3 o06cs-
roMm Vg 6anoniB 12 ta 15 1) , moyatkoBuii TuCK (P4, 6ap) Ta THCK (P, Oap) mo 3aBe-
PIICHHIO omepallii, sika po3risaaanach. Lle 103Bonun0, BUKOPUCTOBYIOUN 3aKOH boiiss-
MapioTTa, HepeiTH 10 OI[IHKU PO3XOy HMOBITPs [JI/XB]

— (Pnoq — PKlH) V6 (l)

ne P~ 1 6ap — atmocdepHuii TUCK.

Jlia mepeBipKU BIAMIHHOCTI PO3X0Jly MOBITPS B 3aJIEKHOCTI SIK BiJl TJIMOMHA MPO-
BEJICHHS aBapiMHO-PATYBaJbHUX POOIT MiJ BOJOIO, TaK 1 B XapakTepy ONepaTUBHOI
JISUTBHOCTI (TIOIYK BUOYXOHEOE3MeUHUX MpeaMeTiB ado iX MiAoM Ha MOBEPXHIO) He-
00X1IHO OTPUMATH CTATUCTHYHI OLIHKH €KCHEPUMEHTAIbHUX PE3yJbTaTiB (MaTeMaTH-
YHI OYIKYBaHHS Ta CEPEIHbOKBAIPATHYHI BIIXWJICHHS) IJIs1 OOpaHMX BapiaHTIB omepa-
TUBHOI JISUTPHOCTI 3a PI3HUX BUXITHUX YMOB, a BKE IICJIS I[bOTO MEPEBIPUTH HACKUTBKU
BIIMIHHICTb € 3HAUUMOIO 32 KputepieM CThIOJICHTA.

TakuM 4rHOM, 3alPOTIOHOBAaHA METOJUKA MPOBEICHHS €KCIIEPUMEHTaIbHUX JOC-
JIJHKEHB JTIO3BOJISAE SIK OTPUMATH KIJIBKICHI OLIIHKHA PO3XOAY MOBITPS, 10 OYIyTh Xapak-
TEpU3yBaTH THUII ONIEPATUBHOI IISJILHOCTI Ta YMOBH ii 3/11iICHEHHSI, TaK 1 IEPEBIPUTH Ha-
CKUJIBKM 3HAYMMO KOKE€H 3 IIUX (aKTOpiB BIUIMBAE HA PO3XiJ MOBITPS MIPOTEXHIKOM IiJ1
yac BUKOHAHHS aBapiiiHO-pATYBAJIBHHUX POOIT MiJ BOJOIO B amaparax Ha CTUCHEHOMY
MOBITPI.

5. IlpoBeleHHs1 CTATHCTHYHOI0 AHAJNI3Y pe3yJbTATIB eKCNePUMEHTAJIbLHOI0
AOCJIIKEHHA PO3X01y NOBITPA

OTpumMaHi pe3ysibTaTh, OCKUIbKU Yy KOXKHOMY BUIAAKY BUKOPHUCTOBYBAIMCS BHOI-
pku 3 o6'emom N =20 < 30, Oynu mepeBipeHi Ha HOPMANBHICTH PO3MOALTY 338 KPUTEPi-
em lamipo-Yinki [15].

Jjis 1bOT0, HAMTPHUKIIA/I, CTOCOBHO PO3XOAY MOBITPS MiJ Yac MOIIyKy BUOyxoHebe-
3MEYHUX MpeAMETIB Ha TIuOuHI 4 M niporexHikaMu B ABM (Tabun.l, B sKil MOKa3HUK
pO3X0/y MOBITPsl BU3HaueHH 3a (1)) cmodaTky Oynu po3paxoBaHl cepeHE 3HAUCHHS
MOKa3HHUKA PO3X0Jy MOBITPs Tif yac podotu B ABM

©,=-"—", )

Je ). —3HAYCHHs MOKA3HUKA PO3XONLY HOBITPSL Y I-TOAOCITIPKYEMOTO, JI/XB; CepeIHbO-

KBaaApaTUIHC Bi)IXI/IJ'ICHHH

G@n = %'i(con, _an)z ) (3)
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n-m, :Zn:(oani ~,f, (4)

i=1

ne M, — BUOIPKOBU LEHTPAIIbHUM MOMEHT JPYToro HOPsIKY.

Ta6u. 1. Pe3yabpTaTn onepaTuBHOI AislJILHOCTI BOJoJIa3iB-canepiB MiJ Yac NMPOBeJeHHSA I10-
IIYKY BUOYXOHe0e3meYHuX npeaMeTiB Ha riubuHi 4 M npu BuanMocTi 6;u3sko 1 M B ABM

Ne 3/ Pyow, Oap Py, Oap AP, 6ap t, xB. Vs, 11 Oy, T/XB
1 170 100 70 75 15 14,00
2 100 40 60 70 15 12,86
3 180 100 80 42 15 28,57
4 240 205 35 55 12 7,64
5 195 135 60 50 12 14,40
6 230 135 95 55 15 25,91
7 135 45 90 75 15 18,00
8 220 185 35 50 15 10,50
9 195 150 45 50 15 13,50
10 210 100 110 55 12 24,00
11 230 145 85 65 15 19,62
12 145 75 70 60 15 17,50
13 190 130 60 45 15 20,00
14 130 55 75 55 15 20,45
15 200 95 105 65 12 19,38
16 210 95 115 75 12 18,40
17 180 125 55 55 15 15,00
18 125 45 80 60 12 16,00
19 220 145 75 45 15 25,00
20 145 95 50 50 15 15,00

OCKIJIBKH OIIIHKH j€ Pe3yJbTaToM OOpPOOKH HE3aNEKHHX CIIOCTEPEKEHb, BOHU
Oyyx pO3TaIIOBaH1 B MOPSAKY HECIAJaHHS 1 TIO3HAYEHI CUMBOJIAMH M, Oy,..., O _q

Ta6ua. 2. Pe3yJbTaTn 00poOKH He3aJeKHUX CHOCTepe:KeHb BUTPATH MOBITPSA MiA 4Yac miAx
Yac nomyKy BUOYXoHeOe3neyHUX npeaMeTiB Ha randuni 4 M B ABM
n 1 2 3 4 5 6 7 8 9 10

Wj , 1/XB 7,64 | 10,50 | 12,86 | 13,50 | 14,00 | 14,40 | 15,00 | 15,00 | 16,00 | 17,50

((Di—a )2 103,02 | 53,09 | 24,30 | 18,37 | 14,34 | 11,47 | 7,76 | 7,76 | 3,19 0,08

n 11 12 13 14 15 16 17 18 19 20
Wj , /X8 18,00 | 18,40 | 19,38 | 19,62 | 20,00 | 20,45 | 24,00 | 25,00 | 25,91 | 28,57

((,)i—c_o)z 0,05 0,38 | 255 | 335 | 490 | 7,12 | 38,61 | 52,04 | 65,98 | 116,32

, 1/xB 17,79
O, 1/XB 5,30
n-m, 534,67
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B tabn. 3 mpuBeneHa BIOpSAIKOBAaHA cepisi OTPUMAHUX 3HAYECHb BHUTPATH TOBITPS
I1J] 9ac IMi1 yac MoIIyKy BUOYX0oHeOe3MeuHuX MpeaAMETIB Ha rrouHi 4 M B ABM.

Tabu. 3. YnopsakoBaHa cepisi OTPMMAHUX 3HAYeHb BUTPATH NMOBITPS

Ap_s1
k (20-k+1) | ¢ tk » € t(20—k+1) _tk  © an—k+1 "
) (t(Z(Hﬁl) _tk )
1 28,6 7,6 20,94 0,4493 9,4061
2 25,9 10,5 15,41 0,3098 4,7737
3 25,0 12,9 12,14 0,2554 3,1013
4 24,0 13,5 10,50 0,2145 2,2523
5 20,5 14,0 6,45 0,1807 1,1663
6 20,0 14,4 5,60 0,1512 0,8467
7 19,6 15,0 4,62 0,1245 0,5746
8 194 15,0 4,38 0,0997 0,4371
9 18,4 16,0 2,40 0,0764 0,1834
10 18,0 17,5 0,50 0,0539 0,0270
S 22,7685
s? 518,4057

[le 103BOMMIO OOUUCIUTH POMIXKHY CyMy S o popmyiti:
K
S= Zan—i+l (tnoiny — 1) = 22,7685, (5)
i

ne k — ingekc, skuii Mae 3Ha4deHHs Bif 1 qon/2=12;a, ;,—Koe]ilieHT, SKuii Ma€e crie-

1ialibHI 3HaYeHHS JJI1 00cary BUOIpKH n (Mloro 3Ha4YeHHS, 110 HaBEeHI B Ta0J. 2, B3ATI
3 1abm.10 [19]).

Ta6um. 11 [15] nns piBas 3Haunmocti a=0,05 Ta n=20 nae 3navenus W o, =0,905.
OckibKH
2
W = S > = 518,4057 =0,9696 > W_ =0,905, (6)
n-m 534,67

PO3MOILN Y BiIMOBITHOCTI 710 [ 16] BBaXKa€THCS HOPMATHHHM.

Po3paxynku, ananoriuti (2)—(6), Oyiau BUKOHAHI TaKOX AJI aHalli3y BUTPATH IO-
BITpSl MIPOTEXHIKAMHU 3a IHIIMMHU OOpaHMMM BapiaHTaMU ONEpPaTUBHOI poOOTH. BoHu
TaKOX MOKa3aJHy 1o 3a piBHEM 3HaYMMOCTI 0.=0,05 X MOKHa BBa)KaTH HOPMAJIbHUM.

OTtpumaHi pe3ylibTaTu B y3araJbHEHOMY BUTJISAI HaBeAeHl B Tab. 4, a TaKOX Ha
puc. 1, 7e HaBeCHO OIIHKU PO3MOJILITY BUTPATH MOBITPS MIPOTEXHIKAMU 1] Yac MOTY-
Ky (3 ypaxyBaHHSIM TJIMOWHU TMPOBENEHHS aBapiMHO-PATYBAJIbHUX POOIT) MiJ BOAOIO
BUOYXOHEOE3MEUYHOr 0 MPeIMETY Ta HOTr0 TPAHCIIOPTYBAHHS Ha MOBEPXHIO.

Ta6a. 4. Pe3yabTaT OUiHKM BUTPATH MOBITPS 32 Pi3HUX YMOB NpPOBeJAeHHS MiABOIHUX PoO-
0iT Boji0JIa3aMu-caniepaMu

ITomryx BHII Ha [Tomryx BHII na [Nomryx BHIT na [Tigitom BHII 3
IToka3nuk . . ;
rauouHl 4 M TIIOuHI 6 M riouHl 7 M rmouHu 4 M
, 1/xXB 17,79 21,49 37,86 29,77
ponenenes P s o T T e e T
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G, 1/xB | 5,30 | 7,45 | 7,32 | 7,18 |

HasiBHICTH OLIIHOK MaTeMaTUYHUX OYIKYBaHb 1 CEPETHbOKBAIPATUYHUX BIIXUIIECHb
JUTSl OTpUMaHUX BHOIPOK (Tabi. 4) po3xoy MOBITPsI TO3BOJUJIO BHKOHATH TEPEBIPKY
TOr0, HACKIIbKU 3HAUYMMO PI3HATHCS CepeiHl 3HAUEHHs, OTPUMaHi 10 HEe3aJIeKHHUX BU-
OipKax JOCIIIKEHHsI, BAKOPUCTOBYIOUH t-KpuTepiil CThIO/IEHTA.

B npomy BUMaaKy, HAPUKIA Ui CUTYyallil, KOJIX MOPIBHIOETHCS PO3X1J] HOBITPS
nig yac nomyky BHII Ha rmu6uni 4 M Ta Ha raubuH1 6 M, po3riiaanach rinoTes3a

H,: o(4)=w(6),

Ta 1i aJIbTEpHATUBA
H,: ®(4) = o(6),

sIKa JJOBOJIUTH BIIMIHHICTH CEPEIHIX 3HAYCHD.

(7)

(8)

1t
0.08
0,07 N\ nomyk, h=4 m
0.06 / \ — - momykK, h=6 m
0,05 / ’\'\/ A — - momyK, h=7
/ \ =— = mgiiom, h=6 m
0.04 I, | VAN \
. \ *
0.03 / ,/ ’ ,\ \ \
/ .
. \ )
0.02 / p . . \
0.01 // L /\ \ — \ -
o / 7 ) k\ ~ N
0 -z .7 e S o

60 30 1T/'XB

Puc. 1. Po3noain po3xoay noBitTps mia yac miaBoaHoi onepaTuBHOi po6otu B ABM B 3ase:k-
HOCTI Bi/l XapakTepy 3aBIaHHS, AKe BUKOHYBaB 0CO00BUI CKJIaN

3 MeTOor BHOOPY KOHKPETHOIT METOJUKH PO3pPaXyHKY t-KpUTEpio CrovaTrky Oyia
nepeBipeHa rifnoTe3a npo piBHICTh AUCHEPCid. Y SAKOCTI KPUTEPIIO ISl IEPEBIPKHU HYJIIb-
rinoresu

Hy: o(4)=0(6), (9)
OyB oOpanuii F-xpurepiii
2
F:"l/2 _ 2057 197, (10)
c, 2814

e 6. — Ginblua 3 OiHOK AMCHEPCiil B IBOX BUGipKaX.

ITpn oMy KpuTHYHE 3Ha4eHHs F,, ke npH piBHI 3HauMMocTi o = 0,05 Ta yucni
CTYIIEHIB CBOOOIN
..................................................................................................................................................... pereenrey
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v(4)=n,-1=19, v(6)=n —1=19. (11)

nen 4=Ng= 20— KinbKicTh 3aHYpeHb 0CO00BOrO CKIaLy, IijJ 9ac SKMX 30iiCHIOBABCS

nomyk BHII na rnmubuni 4 M ta 6 M Ta 3a pe3ysbTaTaMy SIKUX OLIIHIOBAJIUCS CTaTUCTH-
YH1 XapaKTEPUCTHUKU OTPUMAHUX PO3NOLIIB, JOPIBHIOE

F=F

o = Frasn = 215>F=1.97, (12)
IO CBITYUTH MPO T€ — 3 piBHEM 3HaYUMOCTI o = 0,05 MOXHa CTBEpIKyBaTH PO PiB-
HICTh TUCIICPCIH.

Buxoasiun 3 1poro, cTaHaapTHa MOMUJIKA PI3HUIN Sy, 3 ypaXyBaHHSM TOTO, IO
BUOIpkH Masioro po3Mipy (<30), 1 YKCIO CTYNEHIB CBOOOAM V MPUOOYHCICHHI t-
KPUTEPiI0 pO3paxoBYyIOThCA [ 16] HACTYITHUM YHHOM

n,-1)-c2+(.-1)-02 (1 1
n, +ng-2 n, nNg

n,+n,—2=38. (14)

Ile mo3Bosie MOKa3HUK {-KpUTEPItO M7 MOPIBHSHHS CTATUCTUYHUX OIIIHOK PO3-
XOJTy MOBITPSI BUBHAYUTH SIK

®(4) - (6
nabn = o)~ o) = (15)
S(4—6)
OCKUIbKH
tHa6n => Ta6J'[ (OL O 05) 2 04 (16)

MOHa CTBEP/KYBAaTH, IO TIHMOMHA MPOBEJCHHS aBapiiHO-pATYBAIBbHUX POOIT MO0
MoTepe/PKeHHs] HaI3BUYallHUX CHUTYyallid, OB’ sI3aHUX 3 MiJIBOJHUM HAXOKEHHSIM BU-
OyxoHeOe3MeyHuX MpeaMEeTiB, CYTTEBO BIUIMBAE HA PO3X1J] MOBITPS BOJ0JIA31B-CaMepiB.

TakuM 4MHOM, pe3yibTaTH CTATUCTUYHOIO €KCIEPUMEHTAIbHUX Pe3yibTaTiB, Kl
Oynu oTpuMaHi B MPOIECI 3AIMCHEHHS peaabHOl OMEPATUBHOI JISIIBHOCTI 0COOOBOTO
CKJIaAy BIJAUICHHS MiJIBOAHOTO PO3MIHYBaHHS I'PYNH MIPOTEXHIYHUX pOOIT Ta crerria-
JBHUX BOJIOJIA3HUX POOIT aBapiiHO-PATYBAIBHOTO 3arOHY CHELIaIbHOTO MPU3HAYEHHS
I'onosuoro ynpasninuga JICHC VYkpainu y XepcoHcbkiii o0nacTi, mokasaiau, 1o MpH
piBHI 3HaunmocTi a=0,05 pe3ynbTaTH po3X0Jy MOBITPS Yy MIPOTEXHIKIB-I1JBOAHUKIB
OMUCYIOTHCA HOPMAJIbHUM PO3NoALUIOM. [Ipu IboMy po3Xia MOBITPSI CYTTEBO BiJPi3HS-
€ThCS SIK B XapakTepy omeparliid, siki BUKOHYE OCOOOBHIM CKIaja, Tak 1 BiJl TIMOUHU
3HAXOJ/IKEHHSI BUOYXOHEOE3MEeUHOr 0 PeIMETY.

6. OOroBopeHHs1 pe3yJIbTATIB €KCIEPUMEHTAJIbLHOI NepeBipKH BILUIUBY OIle-
PATHBHOI JiAJILHOCTI HA PO3XiJ NOBITPS

B VkpaiHi, 5K 1 B IHIIMX MPOBITHUX KpaiHaX CBITY, MUTaHH, IO MOB’s3aHi 13 ypaxy-
BaHHSM MOKJIMBOTO TIepeOyBaHHS TTi]T BOJIOKO PIATYBAJIbHUKIB, PO3TIISIHYTI HEJJOCTATHBO.

AHaii3 oTpuMaHUX Pe3yJbTaTiB MOKA3ye, M0 MAaTEMaTHYHE OUYiKyBaHHS PO3XOIY
MOBITPSI MPOTEXHIKIB il YaC BAKOHAHHS TUIIOBUX OTIE€paIliii B poIeci 3MIMCHEHHSI TTi-
JBOJIHOTO PO3MiHYBaHHS BOJHOI aKBaTOpii CyTTEBO 3 piBHEM 3HaunMocTi o=0,05 Bigpi-
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3HSIETBHCS HE TIJTBKU B 3JIKHOCTI BiJI TUITY OIEPATUBHOI MisTLHOCTI, ajie ¥ BiJ TTTHOWHH
3HAXOJ/IPKEHHSI BUOYXOHEOE3MEUHUX MPEAMETIB, 30UIBIIEHHS SIKOI CYTTEBO YCKJIAJHIOE
1ii 0c000BOTO CKITAmy.

CUITBHOIO CTOPOHOIO OTPUMAHUX PE3yJIbTaTiB € BU3HAYEHHS JOCTOBIPHHUX IMOKa3-
HUKIB (3 piBHeM 3HauuMocTl 0=0,05), ki MOXYyTb OyTH OCHOBOIO JUIsl OOTPYHTYBAaHHS
KOHKPETHHX MPOIMO3HUIIiH II0/I0 OpraHi3allii poOiT 3 MiIBOAHOTO PO3MiHYBaHHS, BHOOPY
3aco0iB 1HIWBIAYaJbHOTO 3aXUCTy, B MEPIIY YEpry OpPTaHiB JUXaHHS, PSITYBAIbHHUKIB,
OOI'PYHTYBaHHS TAKTUKO-TEXHIYHUX BUMOT /0 3ac001B 1HAMBIIYaJIbHOTO 3aXUCTy Opra-
HIB JUXaHHS K Ha €Tarl iX CTBOPEHHs, TaK 1 Ha €Taml NpUa0aHHs, a TAaKOX IiJ] Yyac op-
raHizarlii mpoliiecy MmiIr0TOBKU MipOTEXHIKIB-TI1IBOJHUKIB.

[IpencraBnenHst 3akoHOMIpHOCTEH 3 piBHEM 3HauuMocTi a=0,05 po3xoay NoBITps
M1J] Yyac MPOBEACHHS MIJBOJHUX pOOIT B MPOIEC] pO3MIHYBAaHHS BOJIHUX aKBaTOpid J10-
3BOJISIE BUKOPUCTOBYBATH X Y SKOCTI BHXIJHHMX JAaHUX JUIS IMITAIlIHHUX MOJCIEH To-
MepeKEHHST HA/I3BUYAHUX CHUTYAIlil, MMOB’S3aHUX 3 MiJBOAHUM PO3TAIIyBAaHHSM BU-
OyxoHeOe3MeyHUX MPEeIMETIB.

OpaHoyacHO HEOOXITHO BIAMITUTH, 11O 3aCTOCYBaHHsS OOpaHOTro MiXOAY B Ipak-
THYHIA JISTIBHOCTI CYMPOBOIKYETHCS TPYAOMICTKICTIO MPOBEIECHHS €KCIIEPHMEHTAb-
HUX JOCTIHKEHb, PE3YJIbTaTH SIKUX € OCHOBOIO I HAYKOBO-OOTPYHTOBAaHUX PIIICHB
I0/I0 MiABUIIEHHS €()EKTUBHOCTI A1l 0COOOBOTO CKIAAYBIIAUICHHS MiABOJAHOTO PO3-
MIHYBaHHS TPYMH MIPOTEXHIYHUX POOIT Ta CHEIiaJbHUX BOJOJIA3HUX POOIT, OCKIIBKH
JUTSL 3IIMCHEHHS 1IBOT'O MPOIeCy HEOOXITHO 3aIyIUTH BUCOKOKBaJIi(DIKOBaHHX CIIeIliai-
CTIB, SIKl OJIHOYACHO MalOTh 3HAHHS Ta HABUYKH SK BIPAKTULI PO3MIHYBAaHHS BOJHUX
aKBaToOpiii,Tak 1 B oprasizauili eKCIEepUMEHTAIbHUX AOCIKEHb TAKUM YHHOM, 1100
Oyn¥ OTpUMaHI CTaTUCTUYHO 3HAYUMI PE3yJbTaTH, sIKI CTAHYTh OCHOBOIO BiJIMOBITHUX
npono3uuii. Kpim 11p0ro, CyTTeBUM 0OMEKEHHSAM € MOXIIMUBICTh peanizalli po3podie-
HOT METOAMKH TUIBKH JUJIsl arapaTiB Ha CTUCHEHOMY MOBITP1, KOJIM BOHU BUKOPHUCTOBY-
I0ThCS Ha HE3HAYHUX TITMOMHAX.

8. BUCHOBKH

1. 3ampornoHOBaHa METOAMKA MPOBEACHHS CKCIIEPUMEHTATBHUX JIOCIHIHKEHb J10-
3BOJISIE SIK OTPUMATH KUTBKICHI OIIIHKK PO3XOJY MOBITPS MIPOTEXHIKAMH TIiJ] 4ac MpoBe-
JICHHS T1ABOJIHOTO PO3MIHYBAaHHS (MaTeMaTU4HI OYIKYBaHHS Ta CE€pPeIHbOKBAJAPATUYHI
BIJIXWJICHHS), K1 OyyTh OJJHOYACHO XapaKTepU3yBaTH XapakTep ONEepaTUBHOI poOOTH,
Ky BUKOHY€ BOJI0JIa3-carep, Ta yMOBH HOTO AisNIBHOCTI (TTMOMHY 3HaXOIKEHHS BUOY-
XOHEOE3MeyHOro MpeaAMeTy), Tak 1 mepeBiputu 3a KpurepieM CThIOAEHTa HACKIIBKU
3HAYUMO KOXKEH 3 00paHuX (paKkTOpiB BIUIMBAE HA PO3X1J MOBITPS Mijg yac poOOTH B 130-
JIOI0YOMY arapari.

2. IIpoBezneHi eKcriepuMEHTaIbHI JOCHIPKEHHS, B AKHX Opaid y4acTh BOZOJA3H-
carepy BiJIUICHHS MiJABOJHOTO PO3MIHYBAaHHS IPYIU MIPOTEXHIYHUX POOIT Ta Creliab-
HUX BOJIOJIA3HUX POOIT aBapiifHO-PATYBAIBHOTO 3arOHY CIICIialIbHOTO Tpu3HaueHHs [ o-
nosHoro ympasninas JJCHC Ykpaiau y XepcoHChKiit 06macTi, moka3aiu, o MpH piBHI
3HaunMocTi 0=0,05 pe3ynbTaTH po3XOAy MOBITPS y BOJOJa31B-canepiB OMUCYIOTHCS HO-
pMalibHUM po3noauioM. [Ipu 11boMy po3Xi MOBITPSl CYTTEBO BIJIPI3HAETHCS SIK B Xapa-
KTepy orlepallii, ki BAKOHYe OCOOOBHI CKJIaJ, TaK 1 BiJ TJTMOWHU 3HAXOKEHHS BUOY-
xoHeOe3neqHoro npeamery. CHIBHOI0 CTOPOHOIO OTPUMAHHX PE3YNbTaTiB € BU3HAYCHHS
JOCTOBIPHUX MOKA3HUKIB (3 piBHEM 3HAUUMOCTI 0=0,05), siKi MOXYTh OyTH OCHOBOIO JIJIs
OOTpYHTYBaHHSI KOHKPETHHUX IPOIO3HUIIM 100 OpraHizaiii poOiT 3 MiABOJHOTO PO3Mi-
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HYBaHH:, BUOOPY 3ac00iB 1HAMBINYaTbHOTO 3aXUCTY, B MEPIITY YEPTy OPraHiB JTUXaHHS,
BOJ10J1a31B-carepiB, OOIPYHTYBaHHS TAaKTUKO-TEXHIYHUX BUMOT J0 3ac00iB 1HAMBILyallb-
HOTO 3aXHCTy OPTaHIB JWXaHHS SK Ha €Tam iX CTBOPEHHs, TaK 1 Ha eTarll Ipua0aHHs, a
TaKOX TI1J] Yac Oprasi3allii mporecy miAroToBKH MipOTEXHIKIB-ITiTBOAHHUKIB.
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REGULARITIES OF AIR CONSUMPTION DURING UNDERWATER DEMINING OF
WATER AREAS

Experimental studies were conducted in which participants from the underwater demining de-
partment of the group of pyrotechnic works and special diving works of the emergency rescue team of
the Main Directorate of the SES of Ukraine in Kherson region, who during the spring-summer 2020 per-
formed real search operations on depth of 4 m, 6 m and 7 m and lifting from a depth of 6 m, in the event
that there was no possibility of destruction on the spot, explosive objects in the Black Sea, which re-
quires its demining. The method of experimental research is proposed, which allows to obtain quantita-
tive estimates of air flow, which will characterize the type of operational activities and conditions of its
implementation, and to check how significantly each of these factors affects air flow by pyrotechnics
during underwater rescue operations in underwater. devices in compressed air. The strength of the re-
sults is the definition of reliable indicators (with a significance level of o = 0.05), which can be the basis
for substantiation of specific proposals for the organization of work on underwater demining, the choice
of personal protective equipment, especially respiratory organs, divers, substantiation tactical and tech-
nical requirements for personal respiratory protection both at the stage of their creation and at the stage
of acquisition, as well as during the organization of the process of training divers-sappers. The results of
statistical analysis of experimental results obtained during the operational activities of the personnel of
the submarine demining department of the group of pyrotechnic works and special diving works of the
rescue squad of the Main Directorate of the SES of Ukraine in Kherson region showed that at signifi-
cance level a = 0.05 the results of air flow in diver sappers are described by the normal distribution. The
air flow differs significantly from the nature of the operations performed by personnel and from the
depth of the explosive object.

Keywords: underwater demining, air flow rate, sapper diver, statistical analysis, depth, explosive
object, autonomous breathing apparatus in compressed air, pyrotechnician, water area, department

References

1. Pro realizaciyu osnovnyx zaxodiv z protyminnoyi diyalnosti u 2020 roci ta
provedennya specialnyx vybuxovyx robit: nakaz DSNS Ukrayini. (2020). 68, 1-7.

2. Gunnar, M. (2001). From a DC-3 to BOSB: The Road to a Breakthrough in
Military Safety Measures Against the Risks of Historic, Explosive Ordnance. Marine
Technology Society Journal, 45 (6), 26—34. DOI: https://doi.org/10.4031/MTSJ.45.6.1

Civil Security. DOI: 10.5281/zenodo.4400181 i143 i


https://www.mineactionstandards.org/fileadmin/MAS/documents/standards/translations/IMAS_09.60_pdf
https://www.mineactionstandards.org/fileadmin/MAS/documents/standards/translations/IMAS_09.60_pdf
https://old.mineactionstandards.org/fileadmin/MAS%20/documents/references-publications%20/Humanitarian-Underwater-Demining-in-South-Eastern-Europe.pdf
https://old.mineactionstandards.org/fileadmin/MAS%20/documents/references-publications%20/Humanitarian-Underwater-Demining-in-South-Eastern-Europe.pdf
https://old.mineactionstandards.org/fileadmin/MAS%20/documents/references-publications%20/Humanitarian-Underwater-Demining-in-South-Eastern-Europe.pdf
https://uk.wikipedia.org/wiki/Scientific_American
https://doi.org/10.4031/MTSJ.45.6.1

ISSN 2524-0226. Problems of Emergency Situations. 2020. N 2(32)

3. Koval'ov, P. A, Strilecz’, V. M., Yelizarov, O. V., Bezuglov, O. Ye. (2005).
Osnovy stvorennya ta ekspluataciyi aparativ na stysnenomu povitri. X.: ACZZU, 359.

4. Rancich, T. (2011). Search and Recovery of Munitions by Divers. Marine
Technology Society Journal, 45 (6), 75-79. DOI: https://doi.org/10.4031/MTSJ.45.6.9

5. Herbert, J. (2010). Risk Mitigation of Chemical Munitions in a Deep-Water
Geohazard Assessment. Marine Technology Society Journal, 44 (1), 86-96. DOI:
https://doi.org/10.4031/MTSJ.44.1.4

6. Maser, E., Strehse, J. S. (2020). Don’t Blast: blast-in-place (BiP) operations of
dumped World War munitions in the oceans significantly increase hazards to the envi-
ronment and the human seafood consumer. Journal of Arch Toxicol, 94 (1), 71-88.
DOI:https://doi.org/10.1007/s00204-020-02743-0

7. Huet, C., Mastroddi, F. (2016). Autonomy for underwater robots a European
perspective. Journal of Auton Robot, 40 (1), 1113-1118. DOI:https://doi.org/10.1007
/s10514-016-9605-x

8. Cooper, N., Cooke, S., Burgess, K. (2017). Risky Business: Dealing with Un-
exploded Ordnance (UXO) in the Marine Environment. Journal of Coasts, Marine
Structures and Breakwaters, 171 (3), 333-342. DOI: https://doi.org/
10.1680/cmsb.63174.0157

9. Mijajlovic, V. (2013). The Regional Center for Divers Training and
Underwater Demining. Journal of ERW and Mine, 17 (2), 13-19. URL:
https://commons.lib.jmu.edu/cisr-journal/vol17/iss2/13

10. DeWaard, L., Dekeling, R. (2013). An Over view of Disposal of Ammunition
in the Dutch Sectionof the North Sea: Present Practice and Development of Safety
Measures, 299-348. URL: https://schleswig-holstein.nabu.de/natur-und-landschaft
/aktionen-und-projekte/munition-im-meer/miremar/13199.htmi

11. Nickand, C., Cooke, S. (2017). Risky Business: Dealing with Unexploded
Ordnance (UXO) in the Marine Environment. Journal of Coasts, Marine Structures and
Breakwaters, 171(3), 157-167. DOI: https://doi.org/10.1680/cmsb.63174.0157

12. Soloviov, . 1., Ctrilecz, V. M. (2020). Problemni pytannya vykonannya robit
z pidvodnogo rozminuvannya. Energozberezhennya ta promy slova bezpeka: vyklyky
ta perspektyvy. Tretya mizhnarodna naukovo-praktychna konferenciya. Kyiv: KPI,
NNDI PBtaOP, 225-231.

13. IMAS 09.60:2014 (IMAS 09.60:2014, IDT) Underwater Survey and
Clearance of Explosive Ordnance (EO) URL: https://www.mineactionstandards.org
[fileadmin /MAS/documents/standards/translations/IMAS_09.60_pdf

14. Standard Operating Procedures for Humanitarian Underwater Deminingin
South  Eastern  Europe. URL: https://old.mineactionstandards.org/fileadmin/
MAS/documents/references-publications/Humanitarian-Underwater-Demining-in-South
-Eastern-Europe.pdf

15. Illlowsky, B., Dean, S. (2014). Introductory Statistics. OpenStax CNX, 67—74.
URL.: https://openstax.org/details/introductory-statistics

16. Denworth, L. (2019). A Significant Problem: Standard scientific methods are
under  fire. Journal of Scientific American, 321(4), 62-67. URL:
https://uk.wikipedia.org/wiki/Scientific_American

Hapiitunia no penxoserii: 10.04.2020
[puitasara go apyky: 23.04.2020

i144 ¢ I. I. ConoBWoB, €. I. CTeuwk, B. M. CTpineub


https://doi.org/10.4031/MTSJ.45.6.9
https://doi.org/10.4031/MTSJ.44.1.4
https://doi.org/10.1007/s00204-020-02743-0
https://doi.org/10.1007%20/s10514-016-9605-x
https://doi.org/10.1007%20/s10514-016-9605-x
https://doi.org/%2010.1680/cmsb.63174.0157
https://doi.org/%2010.1680/cmsb.63174.0157
https://commons.lib.jmu.edu/cisr-journal/vol17/iss2/13
https://schleswig-holstein.nabu.de/natur-und-landschaft%20/aktionen-und-projekte/munition-im-meer/miremar/13199.html
https://schleswig-holstein.nabu.de/natur-und-landschaft%20/aktionen-und-projekte/munition-im-meer/miremar/13199.html
https://doi.org/10.1680/cmsb.63174.0157
https://old.mineactionstandards.org/fileadmin/%20MAS/documents/references-publications/Humanitarian-Underwater-Demining-in-South%20-Eastern-Europe.pdf
https://old.mineactionstandards.org/fileadmin/%20MAS/documents/references-publications/Humanitarian-Underwater-Demining-in-South%20-Eastern-Europe.pdf
https://old.mineactionstandards.org/fileadmin/%20MAS/documents/references-publications/Humanitarian-Underwater-Demining-in-South%20-Eastern-Europe.pdf
https://uk.wikipedia.org/wiki/Scientific_American

