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YAK 543.051
H17

PekoMeH/10BaHO /10 IPYKY BU€HO0 pajiolo GpaKy/IbTeTY M0XKeXKHOI 6e3MeKu
YepkacbKOro iHCTUTYTY NOXeXHoi 6e3neky iMeHi ['epoiB YopHo6uisa HY13 Ykpainu
(npomokon N2 4 gid 19 scoemmus 2021 p.)

Jlo3BoJisseThCA My6JliKallis MaTepiaJiB 36ipHMKa y BiAKpUTOMY AOCTYMi
€KCIIEPTHOIO KOMICI€I0 IHCTUTYTY 3 NIUTaHb TAEMHMUILI
(npomokos N2 9 gid 21 scoemmus 2021 p.)

HapsBuuaiiHi cutyanil: Gesmeka Ta 3axuct: Martepiasu XI BceykpalHcbkoi HayKoBO-
npakThyHoi KoHepeHLil 3 MixkHapoAHOI0 y4acTio. — Yepkacu: YIIB iM. l'epoiB YopHobuasa HYL3
Ykpainy, 2021. - 200 c.

PepakuiiftHa KoJieris

CagxkoBuii B. II. - fokTOp HayK 3 [lep»KaBHOrO YIIpaBJiHHS, npodecop, pPeKTop
HanioHasibHOro yHiBepCcUTeTy LIMBIJIBHOIO 3aXUCTY YKpaiHy;

I'Bo3ab B. M. - kaHAuJaT TexHiYHUX Hayk, npodecop, HavanbHUK YIIB iMm. Tepois
Yopuobuss HYL3Y;

Tumenko O. M. - KaHAUJAT TEXHIYHUX HayK, npodecop, 3acTynHUK HadaabHUKa YIIB
im. l'epoiB YopHo6uns HY1I3Y 3 HaB4Ya/ibHOI Ta HAYKOBOI pO6OTH;

Ilo3zaees C. B. - 1oKkTOp TexHIYHUX HAYK, podecop, rOJIOBHUN HAYKOBUU CNiBPOGITHUK
YIIIB im. 'epoiB YopHoOuas HYL3Y;

MeabHuk B. II. - kaHAWUJAT TeXHIYHUX HaAyK, HavYaJbHUK (QAKYJIbTETY MOXKEXKHOI
6e3neku YIIB iMm. 'epoiB YopHo6uasa HY1I3Y, gidnosgidaavHull cekpemap KoHgepeHyi,

Bepe3oBcbKkuii A. I. - KaHAWJAT TexXHIYHUX HayK, JIOLIEHT, HavyaJbHUK Kadeapu
Oe3neku 00’eKTiB OyamiBHHUIOTBA Ta oxopoHu mnpari YIIB im. epoiB YopHooussas HYI3Y,
cekpemap KoHgbepeHyir;

Kupudenko O. B. - 10KTOp TexHiYHUX HayK, npodecop, 3aBiyBau Kadpegpu MOKEKHO-
npodinaktuyHoi po6otu YIIIb im. 'epoiB YopHoOuasa HYL[3Y;

Muranenko K. I. - kKaHAuAaT TexXHIYHMX HaAyK, AOLEHT, 3aCTYIHUK Ha4vaJIbHHUKa
dakysbTeTy - HayaJbHUK KadeJpu aBTOMAaTUYHUX CHUCTEM Oe3leKH Ta eJeKTPOYyCTAHOBOK
YIIIB im. 'epoiB YopHob6usiss HYL3Y;

Kacapym C. 0. - kaHAMJAT NeJaroriyHUX HaykK, JIOLEHT, HadYaJbHUK Kadeapu BHUILOI
MaTeMaTHKH Ta iHpopMarinHux TexHosorii YIIb im. 'epoiB YopHo6uis HYL3Y.

Y 36ipHUKY NoIaHi MaTepiaau A0MOBiJel 32 TAKUMU TeMaTUYHUMU HaNlpsiMaMU: PUKJIa/Hi
HAyKOBi acleKTU NPOTrHO3yBaHHs Ta 3amnobiraHHs HaJ3BUYaWHUM CUTYyalisfM, L0 MOB’s3aHi i3
MOoXKEeKaMH; TexXHOJIOTil MoXKeXXKHoi Ta TexHoreHHoi 6e3neky; iHpopmarnifiHi TexHoJorii Ta
MaTeMaTH4Hi MoJies1i y BUpillleHHi Mpo6JieM nomnepeyKeHHS HaZI3BUYaHHUX CUTYallill.

© PaxkyabteT 1B
© UYIIIB im. l'epoiB YopHo6uasa HYL3 Ykpainu



BITAJIBHE CJIOBO
yuacaukam Xl BceykpaiHChKOi HAyKOBO-IPAKTHYHOT
KOoH(pepeHIIii 3 M>KHAPOTHOIO y4acCTIO
«Han3Buuaiini cutyarrii: 6e3meka Ta 3aXucT

HIAHOBHI KOJIET'H!

KonexktuB UYepkachbKoro 1HCTUTYTY MOXKEKHOT
oesnekn HYL3 Vkpaiau mwmpo BiTae i3 BIAKpUTTIM Xl
Bceykpaincbkoi HayKOBO-TIPAaKTUYHOI KOHQEpeHiii 3
MiXXHapOAHOW yudacTio «Han3Buualini cutyarlii: 6e3neka
Ta 3aXUCT» YYaCHUKIB 3aX0/1y — BUCOKOKBai(PiKOBAHUX
¢daxiBIiB, MPAKTUYHUX TMPAI[iBHUKIB, TPEICTABHUKIB
HAYKOBOI Ta OCBITAHCHKOI chepr YKpainu Ta iHIIMX KpaiH!

[lepmoueproumu  3aBaaHHsMu  JlepxkaBHoi  cinyxOm  Ykpainu 3
Ha/3BUYAHUX CUTYAIlill € MOMEepePKeHHs Ta JIIKBiallisl HaI3BUYAMHUX CUTYaIlii,
3aXUCT HACEeJCHHs 1 TepuTopidt Big ix HacmiakiB. L{i 3aBmaHHsS Haa3BUYAHO
HeOe3MmeyHi Ta HaACKJIaJHI, BUMAralTh YiTKO OOIPYHTOBAaHUX pillleHb, CYYaCHHUX
TEXHIYHHUX 3aCc001B Ta KBai(hiKOBAaHUX CIEIIANICTIB. A BUKOHAHHS X HEMOXKJIUBE
0e3 HayKOBHX Ta HAyKOBO-TEXHIYHUX TIOWIYKIB y cdepl po3poOKH ePEeKTUBHUX
TEXHOJIOT1M 3aro0iraHHs Ta 3aXUCTy BiJ HAJ3BUYAHUX CUTYyallld, IPYHTOBHOTO
BUBYEHHSl BCIX CKJAJHUX I[POLECIB, LI0 CYNPOBOKYIOTh CTHXIMHI JMXa Ta
TEXHOTE€HH1 KaTtacTpodu.

3BaKalouM Ha AaKTyaIbHICTh MUTaHb, WIO0 CTOATH CHOTOJHI IHEpPEeN
JlepaBHOIO Cily»)k0010 YKpaiHU 3 HaJI3BUYAHUX CUTYyalll, 1151 KOHQepeHLis aae
3MOTy peasli30ByBaTH Baromi HayKOBI MPOEKTH, 31MCHIOBATH €(PEKTUBHUMN TMOIIYK
Cy4YaCHHUX TE€XHIYHMX 1 HAYKOBUX pIllI€Hb, HAJIATOJUTH CHIBIPALIIOBATU 13 BUEHUMHU
Ta (haxiBISIMHU 1HIIUX KpaiH CBITY.

CnopiBatoch, 10 HayKOBI 3400yTKM Ta OOMIH JOCBIZOM, pe3yJibTaTaMu
JOCJIIKEHb JIOMOMOXKYTh BHPIIIUTH aKTyaJlbHI MUTAaHHA y cdepl MOXKEXKHOI Ta
TEXHOTe€HHOI Oe3neku, UMBUIBHOrO 3axucty JlepkaBHoi ciyxOu VYkpainu 3
HAJ3BUYANHUX CUTYaIlll, HAJJATOIUTH TICHE CIUIKYBaHHS MIX 37100yBadyaMy BHUIIIO1
OCBITH Ta BUYECHUMH, CTUMYJIOBATU 1HTEPEC N0 HAYKOBO-AOCIIAHOI JISIBHOCTI Ta
BUSIBJIEHHSI TBOPUYOTO OTEHI1ATY MOJIOI.

baxxaeMo BCiIM ydacHMKaM Ta TOCTAM KOH(epeHLIl IUIAHOI poOoTH,
AKTUBHOTO OOMIHY HAayKOBUMH 3J00yTKaMH, HOBUMH 17€SIMH, JTOCATHCHHS
MOCTABJICHUX WIJEH 3311 MoOUII3aii 3yCuib 1I0A0 3MIIHEHHS O€3MeKH Hamloi
Jep>KaBU Ta MPUEMHUX BPaKeHb BiJ CIJIKYBaHHs!

HavanbHUK

YepKacbKOro iHCTUTYTY MOXEXHOI 6e31eKn

imeHi 'epoiB YopHoouia HYL3 Ykpainy,

KaHJWUJAT TEXHIYHUX HayK, npodecop,

3acayKeHWH NpaliBHUK [IUBIJIBHOTO

3aXMCTy YKpaiHy,

reHepasi-Manop CayKOU [IUBIJIbHOTO 3aXUCTY Bikmop I'BO3/lb
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Cekyisa 1. [IpukaadHi HayKkoei achekmu
Nnpo2HO3y8aAHHA Ma 3ano06icdHHs1 HA038UYAUHUM
cumyayisim, wo noe’sA13aHi i3 noxcexcamu

YAK:351

Bopucos A., kaHd. Hayk 3 depaic. ynp.,
Mopos 0.
IHcmumym depcagHo20 ynpasaiHHA ma HAyKko8uXx 00CAi0XHCeHb
3 yusiibHoz20 3axucmy, M. Kuig

OCOBJIUBOCTI PO3BUTKY MEXAHI3MIB PETYJ/JIOBAHHA
MOKEXHOI BE3INEKH! B YKPAIHI

MeToo po6GOTHM € BHU3HAYEHHSd OCOOJMBOCTEH PO3BUTKYy MeXaHi3MiB
peryJitoBaHHS NMOXeXXHOi 6e3MeKy B YKpaiHi.

Y po6oTi 06rpyHTOBaHa aKTyaJbHICTb peasizalii HOBOro Kypcy YKpaiHu Yy
HanpsAMi BJOCKOHaJIEHHS JepXKaBHOI CHCTEeMH rapaHTYBaHHS MOXKeXHOI 0e3neKU Ta
BIPOBa/PKEHHSI 1HHOBALiIMHUX MiAXOAIB Yy PO3BUTKY [J€pP>KaBHUX MexaHi3MiB ii
pery/itoBaHHs. [IpoaHasi30BaHO CTAaTUCTHYHI JaHi IIOJAO0 TMOXKeX B YKpaiHi, fAKi
BKa3ylOTbh Ha JOCTAaTHbO BHCOKHWHM piBeHb KiJIbKOCTI MOXeX Ta CMEPTHOCTI rpoMaJsH
niJ yac ix BUHUKHeHHs. lle migTBepaKy€e 1110 iCHye BaroMa HeOOXiZHICTb Yy MpOBe/leHHI
3ax0/liB 100 BAOCKOHAJIEHHS MyOJIIYHOrO aJMiHICTPYBaHHS y rajy3i 3abe3mnedyeHHs
NO0>KEeXXHOI 6e3MeKHU /Il 3aXMCTY KUTTH Ta 3/J0pOB’S TPOMaJAH BiJl NOXeX. 3a3Ha4€eHo,
1m0 AJ1s1 GopMyBaHHS HEOOXiTHOTO piBHsA-0e3MeKHU y KpaiHi He0b6Xi/JTHO MPOBAJIUTH Ji€Bi
CUCTEMH MOHITOPUHTY 3a BUHUKHEHHSIM IOXeX Ta JOCTAaTHE MOKPUTTS 3B'A3KYy [JA
OIlepaTUBHOTrO BUSIBJIEHHS MIiCLlb 3arOpaHH4, a, TaK0K, 3a0e3Me4YMTH YCI0 Hal[iOHAJIbHY
CUCTEMY I[OXKeXHOI Oe3leKd HeOoOXiJHWMH TeXHIYHUMHM 3acobaMy Ta [JOCTaTHLOIO
KiJIbKICTI0 daxiBILiB A5 IIBHUAKOIO pearyBaHHs Ta 60poTbOU 3 moxexxaMu. JloBeseHo,
110 CBijOMe HaJaHHA HEeAOCTOBIpHUX IHPOpPMALiMHUX J[aHUX, WIOAO0 MOXKEeX, He
JI0O3BOJISIE TOBHICTIO OLIHUTHM MacliTabu mnpo6seM Ta MNPUUHATH ePeKTUBHI
YIPaBJiHCbKI pillleHHH JIICOBOTO MOXEXHOr0 3aXWCTy Ha ypAJO0BOMY PiBHI Ta Jal0Th
BUKPHBJIEHHS 11010 HAssBHOI KPUTUYHOI CUTYallil y AepkaBi y il chepi.

Y cyyacHHX yMoOBax, He3aJJOBIIbHUM CTaH TMOXeXHOI 0e3neku YKpaiHu
NiJITOBXYE yCi BiANOBiZla/ibHI 3a 1[I0 chepy Jep>KaBHO OpraHM Ta iHIII iHCTUTYLil
HamnpaBJISITU CBOI 3yCUJIJIS1 HA NPOQiaKTUKY Ta Nonepe KeHHS] BUHUKHEHHS IOXEX,
3axXMUCT KUTTSA Ta 3[0POB’Sl rPOMa/isiH, HAal[iOHAJIbHOTO 6araTcTBa, MailHa Ta JO0BKIiJIs
[1, c. 49]. PesyabTaTuBHa TpaHcPopMalisd ICHYHOYHMX 3axoAiB MyO6JIiYHOTO
aJMiHICTpyBaHHA y CHUCTeMi 3abe3neyeHHs1 TMOXeXHOI Oe3nekd YKpaiHM Ta
6e3nocepe/lHE BOPOB3a/PKEHHS IX y KUTTSA CTAa€ Ha pasi akTyaJbHOK MNPOOJIEMOIO
[2, c. 85]. [lokasaHo, 110 Mic/Js KOXHOI MAcOBOI MOXeXi MOCTAalThb NMUTAHHS ILOJ0
IIOBHOILIIHHOrO 3abe3nedyeHHA HeOOXiJHMM OCHallleHHSM Ta TeXHiYHMMH 3acob6aMu
NOXKEeXKHUX YKpalHU , HalpUKJAZ, PATIBHUX NOAYILIOK, NPU HAsABHOCTI AKUX JIIOJeHn
MOXKHa 0yJ10 BpATyBaTH.

[Ipolieci BUHHMKHEHHS Ta PO3BUTKY MOXEX y OYAb-Kil AeprkaBi NOTpPeOyOTh
BCEOXOIJIIDI0YOT0 KOHTPOJIIO Ta LiJIECIPAMOBAHOrO ynpasJaiHHA. Lle cTae MOXKJIMBUM He
TIJIbKM 4Yepe3 peasisalilo JepXaBOK KOMIUIEKCHUX TEeXHIYHUX, OpraHi3alilHHUX,
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€KOHOMIYHMX 3aXOJiB [iJI NoNepe/KEHHS MOXeX Ta 60pOTbOM i3 HUMH, a U 3aBAAKHU
30i/IbIIEHHIO  3HAQUYUMMOCTI  HOPMAaTUBHO-NIPAaBOBUX  MeXaHIi3MiB  peryJ/iloBaHHS
B3aEMOBIJJHOCMH MDX BIiANIOBiJa/IbHUMM, 3a Taki 3aBJaHHA, JepKaBHO-BJIAJHUMU
opraHaMmu, Ccy6'€KTaMM TOCHOJApPCbKOi JiiIbHOCTI Ta IHIWIKMMU HeAepKaBHUMU
CTPYKTypaMH, sKi 3alMaloTbCs 3abe3leyeHHSM [0XeXHOiI O0e3NeKd HaceJeHUX
IYHKTIB, NiZJIPUEMCTB Ta opraHi3auiil pisHUX GOpM BJIACHOCTI, a, TAKOXK, 3aBASAKU 3MiHi
3acTtapiiux Ta HeepeKTUBHUX MNPUHLMUMIB iX B3aeEMofii, i, 3BUYalHO, NOCTYMOBIH
Mo/JiepHi3allii yciei cucTeMu 3a6e3nedyeHHs MOXEXHOI 6e3neKu KpaiHu, B 1jijiomy [3, .
60; 4].

Y 3B’s13Ky 3i 36iJblIeHHSAM BUNA/KiB ri6pUJHUX BillH, TEPOPUCTUYHUX AKTIiB Ta
yepe3 3HA4yHI 3MIHM B EKOHOMIYHMX IMpoLecax B YKpaiHi Ta, OJHOYACcHO, 4epe3
JIOBeJIeHHA [0 CTaH/apTiB EBPONENCHKOTrO CiBTOBApPUCTBA MEXaHi3MiB ylpaBJiHHA Ta
MeTOo/|iB 3ab6e3MeyeHHs M0XKeXHOoi 6e3MeKu B KpaiHi, MiABUILYETbCS piBeHb 3HAYMMOCTI
33/10BOJIEHHSI NMOTpPe6 TpoMajissH y MUTAHHAX IX 0COOMCTOI 6Ge3neKu SIK OJHOro i3
OCHOBHMX 3aBJlaHb MNyOJi4HOro aAMiHicTpyBaHHA. CaMe TOMy, aKTyaJbHUM CTa€
peasi3alis HOBOTO KypCy YKpaiHM y HanpsAMi BJAOCKOHAJIEHHA JepaBHOI CUCTEMU
rapaHTyBaHHSl TIOKEXHOI 0e3MeKu Ta BIPOBA/KEHHS iHHOBALiMHUX MiAXOAIB Yy
PO3BUTKY Jlep>KaBHUX MeXaHi3MiB ii peryJitoBaHHs [5,6,7].

[llupokoMaciiTabHa iHTerpauis /0 EBponencbkoi CniJIbHOTH Ma€ BiZi0yBaTHUCh 3
MaKCHMaJlbHO MOMJIMBUM JJ1 YKpaiHM NiZIBULIEHHSIM BHUMOT /[0 3abe3NedyeHHs
MOKEXKHOI 6e3MeKu Ta MOBHOLIHHUM NPUBEJEHHSM IX 0 CTaHAapTiB EBpomnu y ranysi
I[UBIJIbHOI'O 3aXMCTY 3a JIONIOMOT010 pe3y/ibTaTUBHOI oNTHUMi3allii Ta pepopMyBaHHS.

CIIMCOK JIITEPATYPH
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JlepxaBHoro ynpasiinHa npu [IpesuaenToBi Ykpainy, [uinpo, 2018. C.315

5. ToBopyH C. B. TeopeTuko-mMeToA0/10Ti4UHi 3acau JepKaBHOroO yIpaBJiHHA y cdepi
3abe3neyeHHs NOXeXHOiI 6e3neku B YkpaiHi / HaykoBuli BicHuk: /lepkaBHe ynpaBJiiHHa N2 2,
2019.C.21-41.

6. IllleByenko 0O. M. TeopeTuyHi 3acaju [OOCHAIPKEHHS MeXaHi3MiB Jep>KaBHOIO
ynpaBJ/iHHA cheporo moxexkHoi 6e3mnexkud B YkpaiHi / O. M. llleBuenko, B. A. Bepuuay6 //
[ly6aiyHe afMiHiCTpyBaHHSA: HAyKOBi AocaipkeHHs1 Ta po3BUTOK. - 2018. - Ne 2. - C. 57-64. -
Pexxum poctyny: http://nbuv.gov.ua/UJRN/pandr_2018_2_8

7. Chaplay I. V. Romanenko Y. O. Organization of constructive dialogue between civil
society institutions and state bodies as a guarantee of the stability and development of a state.
Jeyenmpanisayis esnadu, nposedenHuss pegopm 6 Ykpaini. CyuacHuil cmaH ma npobaemu
nideomoeku kKadpie 0.1 06’edHaHux mepumopiaavHux epomad: 2018 pik: martepianu Il MixH.
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YAK 614.842.4

bopodina 0.1, Kossap H.?,
Hineys C.1, kaHO. mexH. HayK, ['oHuap C.1
Yepkacwkull iHcmumym noscexcHoi 6e3neku imeHi I'epoie YopHobuas
HayioHasbHo20 yHIBepcumemy yugisibHo20 3axucmy Ykpainu?,
T'osoeHe ynpasainHs JlepyrcasHoi cayxcou Ykpainu
3 Had3suyualiHux cumyayiii y M. Kuesi?

OBI'PYHTYBAHHSA CIIOCOBIB TA METO/IB BU3HAYEHHA TPAHUYHOTO
3HAYEHHSA KOHIEHTPAILII CYMIIII T'OPIOYHMX I'A3IB TA IAPIB Y IOBITPI,
ITPHU INIEPEBUILIEHHI AKOI'O BIIBYBATUMETbBCA CITPAIIIOBAHHA CUCTEMHU

['paHn4YHO fAomycTMMe 3HAYeHHA [apaMeTpa KOHIeHTpauil cyMmimi roproyux
rasiB Ta mapiB y MOBITpi NpU NepeBHUILEHHI SKOTO, BiOYBaTUMETbCS CIpallOBaHHS
cucteMu (ACPBHCO) Heo6xifjHO BUOMpPATU Ha OCHOBiI JJOKPUTHUUYHUX Ta KPUTHUUHHUX
3HaueHb IMapaMeTpiB 3HayeHb Ta /liana30HiB MapaMeTpiB MepBUHHOI (BUXiJHOI)
iHpopmauii gna BusiBieHHss CPBHCO koHueHTpauii y moBiTpi BHOGyXOoHe6Ge3meuHUX
PEYOBHH Ta CyMilllell KOMIIOHEHTIB /J0 MOMEHTY HaCTaHHSI aBapilHOI cUTyallil.

JIOKpUTHUYHI Ta KPUTHUYHI 3HAYEHHd MapaMeTpiB Ta Jialla30HU IapaMeTpiB
nepBUHHOI (BuxigHoi) iHpopManil ana BusaBaeHHss CPBHCO konueHTparnii y nosiTpi
BUOYXOHeOe3MeYHUX PeYOBHH Ta CyMillleld KOMIIOHEHTIB 1110 MO>KYTb yTBOPKOBATHUCH Mif,
yac Bcix eTamiB J>KUTTEBOTO IMKJAYy (QYHKLIOHYBaHH BHPOOHUYOr0 O0OG’EKTY
BUOHUPAIOTBHCA i3 BpaXyBaHHfM TEXHOJIOTIYHOTO perJlaMeHTY, TEeXHOJIOTIYHOI KapTH,
TEeXHIYHUX YMOB Ta BUMOT YUHHUX CTAaHJAPTIB.

Crangaptom /JIBH B.2.5-76:2014 HagaHo BU3HAY€HHS [JOKPUTHYHUX Ta
KPUTUYHUX 3HAYEHb lIapaMeTpiB ajle He KOHKPEeTU3YIOTbCA 3HA4YeHHA Ta Jialna3oHHU
napaMeTpiB nepBUHHOI (BUXigHOi) iHPpopmarii gy BusaBaeHHss CPBHCO koHueHTpanii
y NOBITpi BUOyXOHEeOe3MeYHUX PeYOBUH Ta CyMilllel! KOMIIOHEHTaMU CUCTEMU.

[IponnonyeTbcss BHecTH 3MiHy B cTtaHgapT /JIBH B.2.5-76:2014 mnoKpUTHUYHUX
3HayeHb IapaMeTpiB Ta KPUTHYHUX 3HA4YeHb IlapaMeTpiB 3HayeHb Ta /Jialla30HU
napaMeTpiB nepBUHHOI (BUXigHOI) iHPpopmarii gy BusaBieHHss CPBHCO koHueHTparii
y NOBITpi BUOYXOHEeOe3MeYHUX PeYOBHH Ta CyMilllell KOMIIOHEHTAMU CUCTEMHU Y BUTJIALI
YMOB:

— JOKPUTHUYHI 3HAuYeHHs MapaMeTpiB NMepBUHHOI (BUXiAHOI) iHPopmauil aus
BusiBjieHHss CPBHCO KoH1eHTpallii y moBiTpi BUOYXOHE6e3MEeUHUX PEYOBUH Ta CyMilllen
HeoOXiaAHO nepeabavaTu B AianasoHi Big 5 % g0 20 % Big HKMP;

— KpPUTHYHI 3HAYeHHs MapaMeTpiB MNepBUHHOI (BuxigHOI) iHpopmanlii s
BusiBjieHHss CPBHCO KoH1eHTpallii y moBiTpi BUOYXOHE6E3MEeUHUX PEYOBUH Ta CyMilllen
HeoOXifHO nepeabavaTu B AianasoHi Big 20 % a0 50 % Big HKMP.

JlaHi yMOBM BpaxXxOBYIOThCS i3 BUMOTraMU JAil0YMX CTaHZAAPTIB y chepi KOHTPOJIIO
3a KOHLIEHTpal|i€l0 y OBITPi po6040i 30HM BUOYXOHEOE3MIeYHUX PEYOBUH Ta CyMillle.

3a pepxaBHuM cra”Hgaptom /JICTY EN 1127-1:2014 «BubyxoHebe3ne4He
cepenoBulle. 3anobiraHHsa BUOyxaM i 3axucT Bijg HUX. YactuHa 1. OCHOBHI KOHLenuii i
MEeTO/I0JIOTisI», BU3HAY€HO METOAM ileHTU(IKyBaHHA M OIL|iHIOBaHHSI Hebe3NMeYHUX
CUTyalil, W0 NpPU3BOAATbH [0 BUOYXy, NMPOEKTHI W KOHCTPYKTHUBHI 3axoAu s
3ab6e3neyeHHsI NOTPiOHOI 6e3MeKH SAKi JoCATralThCs 3a JJONOMOT0H0:

— ineHTUdiIKyBaHHS Hebe3IeK;

— OI[iHIOBaHHS PU3HUKIB;

— yCyHeHHd abo MiHiMi3alisi pU3UKY;

— iHpopMyBaHHS KOpPUCTYBaya.



Be3neyHicTh yCTaTKyBaHHS, 3aXUCHUX CUCTEM i KOMIIOHEHTIB MOXe OYTH
JIOCSITHYTO, YCyBaHHSIM Hebe3Mek Ta/abo 06MeXeHHSIM pU3UKiB, 30KpeMa:

a) NPOEKTHUMU pillleHHSAMU 6e3 BUKOPUCTAHHS 3aC00iB 3aXUCTY;

6) 3aCTOCOBYIOYHU 3aCOOU 3aXUCTY;

B) mnepenaHHsaM iHpopmalii KopucTyBaueBi, 3a NmoTpebH, KOMYHiKaTHBHUM
3B’3K0OM;

r) iHIIMMU 3aN06XKHUMH 3aX0/laMHU.

CIIMCOK JIITEPATYPHU

1. Kozekc nuBisibHOTO 3axUcTy YKpaiHu (nmoctaHoBa BepxoBHoi Paau Ykpainu
Biz 02.10.2012 poky (N25403-VI) i Ha6bpaB yuHHOCTI 3 1 siunHA 2013 poky).

2. 3akoH Ykpainu Big 18.01.2001 Ne 2245-II llpo o6'ekTH migBUlIEHOI
Hebe3MneKu: 3aTB. i BBe/. B Jlito [locTraHoBoI0 BepxoBHa Pasa Ykpainu.

3. lloctanoBa Kab6inety MinicTpiB VYkpainu Big 09.01.2014 Ne 11 «IIpo
3aTBepxeHHA [lo10keHHA PO €MHY Jlep:KaBHY CUCTEMY LIMBIJIBHOTO 3aXUCTY».

4. TloctanoBa Kab6inety MinicTpiB Ykpainu Bixg 29.08.2002 Ne 1288 «IIpo
3aTrBep/pkeHHs1 [losioxkeHHs mpo /JlepKaBHUM pPEECTp MNOTEHLiMHO Hebe3MeuyHux
06'€KTiB».

YAK 630, 551.5:504.54

Baacenko €., /lemkis A.,
[Ipycokuti A., 0-p mexH. Hayk, doyeHm,
CudopeHkKo B., 0-p mexH. HayK, doyeHm,
TuweHnko B., kaHO. Hayk 3 depaic. ynp., doyeHm,
Jlyyenko 0., kaHO. mexH. Hayk
[Hcmumym depicagHo020 ynpasaiHHA Ma HAYKO8UX 00CAI0HCEHb
3 yusiibHo20 3axucmy, M. Kuis

040 EKOJIOIMTYHUX HACJIIAKIB JIICOBUX ITOZKEXK

ExkosioriyHi Hacaigky BiA JIiCOBUX TMOXeX MOJIATalOTh B 3a0py/HEHHI
aTMocdepHOro MOBITPsS BYTJIEKUCJUM ra3oM i NPOAYKTAMHU MipoJii3y JIiCOBUX FOPIOYUX
MaTepiaJiiB, BUTOPSAHHA KHUCHIO. 3 JIICOBUMU I[OXeEXaMU B MOBITpA MNOTPAIIANTb
YAaCTUHKU Caxi, L0 CKJI3JAKTbCA 3 BYIJVIEL}0 | MPOAYKTIB HENOBHOIO 3TrOpSAHHA
JlepeBUHH, pPi3Hi opraHiyHi peyoBUHH, B iX 4ucai 6arato GeHOJIbHUX CIOJYK, SKi
BOJIOZiIOTb MyTareHHUMHU | KaHIepOTeHHUMHU BJIACTUBOCTAMU [1]. YHacaigok aicoBUX
MOXeXX TMHYTh KOPHUCHI I'PYHTOBI MIKPOOPraHi3MH, I'PYHT BTpadaE CBOX POJIOYICTb.
BopoiiMu 3a6pyAHIOIOTHCA MONEJIOM, IKUM NaJla€ pa3oM 3 ONaJlaMHU MicJis MOoXKeXi, TUM
CaMMM 3aBJIa€EThCA 1IKOAA AJs1 pUb i BOJAHUX pocauH. [Ipu ropinHi fgepes, B aTMocdepi
30i/IbIIYETHCA KOHLEHTpAalil BYIJIEKMCJIOTO rasdy, ska NpU3BOJUTb A0 IJI0GAJTbHOTO
NOTEeIUIIHHA, 1110 B CBOK 4Yepry MOXYTb MOCAY>XUTU NPUYUHOK 3POCTAHHSA PUSUKY
yparaHiB i TaidyHiB. JlicoBi moxexi 3HUILLYIOTb He OAHY TUCAYY TeKTapiB JAepeB i
POCJMHHOTO MOKPHUBY, 1110 NPU3BOAUTH [0 BTPATH €KOJIOTIYHUX CUCTEM i 6i0JIOTiYHOTO
pPi3HOMAHITTH, 3HUKHEHHA e IKUX BU/[iB TBAPHUH.

Y 2020 poui 3adikcoBaHO HalMeHIY KiJIbKICTb HaA3BUYaiiHux cutyanin (HC) 3a
nepios crnocrepekeHb, MO4YyMHaw4Yud 3 1997 poky, HaToMicTb 306inblIKIACA
MacwtabHicte HC Ta 3adikcoBaHo 3pocTaHHs 6iabll Hixk y 6 pasiB cymu 3aBgaHux HC
36UTKiB, Hacammnepes yHacaifok HC, moB’si3aHux i3 JIiCOBUMM MOXeXaMH, y KBiTHI
(KuToMupcbka o6JiacTb Ta 30Ha Bijuy>keHHs ), iunHi (J/IlyraHcbka 06J1acTh) Ta BepecHi
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(XapkiBcbka Ta JlyraHcbka ob6uacti), HC cnpuyunHeHoi mocyxoto B Opecbkiil Ta
BinHU1bKiH 06J1acTAX [2]. OCHOBHI NOKa3HUKH JIICOBUX MOXKEXK:

30kpeMa, NOXKeXi y MNOPUPOJHUX eKocucTeMax (6sau3bko 150 moxex) Ha
Jlyranmuni, Axki BUHUKJIU npoTtAroM 30 BepecHsa — 1 xoBTHA 2020 poky. BHacnifgok
Ha/I3BUYalHO CKJIQJHUX MOTOJAHUX YMOB (BiTep 3 yparaHHUMHM NMOpUBaMH A0 25 M/c,
TPUBAJIUN 3acyllJIMBUN Mepiof])) MOXKeXi HIBUJKO PO3MOBCIO/KYBAIMCI HAa 3HAYHY
oy noHaj 20 Tuc. ra i HabyJiM 3arpo3JIMBOT0 XapaKTepy AJis HaceJeHUX MyHKTiIB. J[o
30HHU ypaKeHHS MOTpanu/o 32 HaceJleHUX NMyHKTHU. BHacaiok moxexi niATBepKeHo
3arubesib 10 oci6, nocTpaxjaso (3aBJaHO LIKOAU 3/10p0B't0) 17 0cib, BOTHEM 3HUILLEHO
Ta NMOUKo/KeHo 6siu3bko 250 GyziBesib, eBakyiioBaHo 150 oci6. /lo raciHHS nmoxexi
3asy4asiocs noHaj 2,5 tuc. ocié Ta 300 of. TexHiky, 3 HUX Big JJCHC 687 oci6 Ta 158 of.
TeXHIKH, y TOMY yrcJi 3 noxexHi jitaku AH-32I1 Ta 2 BepTO/NbOTH.

Ha KuiBmuHi Ta 2KuToMUpILIMHI, AKi TpUuBaiv y KBITHI — TpaBHi 2020 poky: monia
Jicy, mpoiiJieHa noxexeto, cCkiazana npubansHo 2700 ra. [Toxkexxa BUHUK/IA 4 KBiTHs 2020
poKy B 30Hi BiguyxeHHs YopHoOubcbkoi AEC. ByB cuibHME BiTep, moxexa crana
Bepx0Bo10. [lIBUJIKICTh MOLUIMPEHHS TaKUX MOXex AocsArae 8-16 mM/c. Boronb nomupuscs
Ha YOTHUpH JicHULITBA. [Io>kexy B 30Hi Biiuy»keHHs1 racuiv 15 f1i6. 16 KBITHS BUHUKJ/IM HOBI
ocepeaku. [loxexy racun 1202 sitoiuHM, 6yJ10 3a/y4eH0 289 oAMHUIb TEXHIKH, B TOMY
yucai 2 nitaku AH-3211, 4 BepTosiboTu. CKMHYTO 6yJi0 noHaz 268 T Boau. Paaianiinuii pox
3a/IMIIaBCI B Mexax HopMmu. [locTtpaxkgaso mix 4vac mnoxexi 5% Teputopil
YopHOOMIbCHKOTO 3anoBifHKKa. B YKuUTOMUPCHKiK 06/1aCTi - BUHUKJIO EB’SITh OCEpPe/IKiB.
Boruem 3HueHo 39 6yziBesib. ¥ racinii noxexi 6pano ydyactb 960 oci6, 156 oguHUIb
TexHiku, 3 yiTaku AH-32I1. Yepe3s mnoxkexi piBeHb 3a0pyAHEHHs MOBITpPs MPOAYKTaMHU
ropinHsa y Kuesi Ta oKoIMIIIX HA 1€IKUHM Yac CTaB HAaUBHUILKUM Y CBITi.

AHaniz 1 oIiHKa  KiJIbKICHUX  TIOKa3HMKIB  €KOJIOTIiYHMX  HacJiJKiB
BEJIMKOMACIITAaOHUX JIICOBUX MOXeX B YKpaiHi HaBecHi-BoceHHM 2020 poky 6yJio
JlOCJi/PKEHO Ta HaBeZleHo B [3], a came: «JlicoBi noxexxi B Ykpaini 2020 pokKy Masiu fyxKe
3HA4YHIi eKoJIoTiYHI Hacaiaku. [locTpaxaand eKoCMCTEMH Ha TepUTOPIl MJIOLer0 MOHa/
23200 ra. B atmocdepy Haaimio go 1 Mt aumy, mwo B 15,5 pa3iB nepeBuIMI0 HOro
cepeHid POHOBUM BMICT B aTMocdepi Haj yciero TepuTopiero YkpaiHu. B mpoueci
ropiHHg J0 aTMocdepu MOTpaANUI0 O6JIM3bKO 7 KT caxi, mo 6iabm HiXkK y 10 pasiB
nepeBULIUJIO il cepeHilt pOHOBUM BMIicT B aTMocdepi Haj yciero YKpaiHO. 3HAUHUMHU
O0y/sid BUKUAM 4ajgHoro rasy (moHag 230 kT), ByrseBogHiB (go 0,1 MT), ABOOKHUCY
ByrJjento (go 5,2 Mt). IcToTHUMM Oy/JM BUKHUAW IHIIUX XiMIYHUX eJieMeHTiB (Bif
OJWHMIb KIJIOTOHH /10 OAWHUIb Kijorpam). Jlo atMochepu Haginuio nonazn 20 IMx
TemnJIOBOI eHepril, 110 eKBiBaJleHTHO eHeprii BUOyxy 5-meraToHHoi 60M6u. CepeHs
NOTY>XKHICTb FOpiHHA NepeBullyBasa 46 'BT, 1j0 MoXHa NOPIBHATH 3 NMOTYKHICTIO BCiX
BU/iB eHeprii, AKy cnokuBae YkKpaiHa (6siu3bko 150 I'BT). Zlo atmocdepu Haainiio
6sim3bko 70 T/Dx eHeprii aKkyCTUYHOrO BUIPOMiHIOBAHHS, L0 BJIBiUi mepeBUIIUJIO ii
cepeaHiii GoOHOBUUM BMIicT B aTMocdepi Haj yci€elo TepuTopi€lo YKpaiHu. 3HayHa
yacTMHA 1iei eHeprii npumnajgana Ha WKIJIUBUKA jaasd  6iocdepu  (Jr0AUHH)
iHppa3BykoBUM Jiana3oH. EKoJioriyHi Haclijku BeJIMKOMaclITaOHUX JIICOBUX TMOXEX
2020 poky A YKpalHU CTaJlu peKOPAHHUMH, a TOYHIlLle aHTUPEKOP JHUMU.»

Ax 6ayuMo, JIiCOBI MOMeXi MalTb 3HA4YHi EeKOJIOTIYHi HacJigKH, a TaKoX
3aB/Jlal0Th BeJIMYE3HOI LIKOJU €KOHOMIilli, TOMy TaK BaKJIMBO CTBOPUTU ePEKTHUBHY
CUCTEMY MOHITOPHUHIY Ta FaCiHHA [OXeX.

CIIMCOK JIITEPATYPHU
1. 3axucT KpUTHUYHOI iIHPPACTPYKTYPHU B yMOBaX HaA3BUYaMHUX CUTYyalliil: MOHOrpadis
/ C. . Azapos, B. JI. Cunopenko, C. A. EpeMenko, A. B.IIpycbkuii, A. M. JlemkiB; 3a 3ar.pen. I1.
B. BosgHucbkoro. Kuis, 2021. 375 c. i.



2. 3BIT Npo OCHOBHI pe3ysbTaTH JisabHOCTi [JepkaBHOi Ciayk6u YkKpaiHU 3
Ha/I3BUYalHHUX cUTyauin y 2020 porj. URL:
https://www.dsns.gov.ua/files/2021/1/26/%D0%BF%D1%83%D0%B1%D0%BB%D1%96%
D1%87%D0%BD%D0%B8%D0%B9%20%D0%B7%D0%B2%D1%96%D1%82%20%D0%93
%D0%BE%D0%BB%D0%BE%D0%B2%D0%B8%202020%20%D0%BE%D1%81%D1%82%D
0%B0%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%B9%202.pdf.

3. Yopuorop JI. ®.,, Hekoc A. H, Titenko I'. B, Yopnorop JI. JI. (2021). Exosioriuni
HacJaiJKd BeJMKOMacIITabHUX JIICOBUX MOXeX B YKpaiHi HaBecHi - BJiTKy — BoceHu 2020
p. BicHuk Xapkiecbko2o HayioHanbHo2o yHigepcumemy imeni B. H. Kapasina cepisa «Exkoso02is»,
(24), 79-90. URL: https://doi.org/10.26565/1992-4259-2021-24-07.

YK 614.841

Bosk H., kaHO. ned. Hayk, doyeHm, BypeHok I1.
Yepkacvkull iHcmumym nocexcHoi 6e3neku imeHi I'epoie YopHobuas
HayioHa/sbHO20 yHIgepcumemy yugi/ibHo20 3axucmy YKpaiHu

YPAXYBAHHA INEPEBAT TA HEZOJIIKIB Y ITPOLECI BUBOPY CIIOCOBY
BOTHE3AXHCHOI OBPOBKH METAJIEBUX KOHCTPYKIIIH

Ha cboropHiHi# AeHb B 6y/iBHUITBI NpY LIUPOKOMY 3aCTOCyBaHHI MaTepiasiB
i3 MeTaJIiB, MOJIiMepIB, JepeBa, a TAaKOXX Pi3HOMAaHITHUX KOMIO3HUIiIMHUX MaTepiajiB
caMe BOTHE3axUCT fK 3HW)KEHHS MNO0XeXHOI HebGe3neKU OyJiBeJbHUX KOHCTPYKLiN
IIJISXOM CheliaJibHOI 0OpPOOKHA € OAHUM i3 HaWBaXK/IMBIIIMX acleKTiB rapaHTyBaHHS
N0>KEeXXHOI 6e3Ieku OyZiBesb i cnopyz. BorHe3axucT € ckJ1aZ0BOI0 YaCTUHOO 3arajibHOl
CUCTEeMH 3aXOJiB 100 3abe3ledyeHHs MOKeXHOI 0e3neKH, BiH € OCHOBHHUM 3aco60M
npo¢iJlaKTUKU MOXKEXK, a TAKOXK MACUBHKUM 3aCO00M 3aXUCTY BiJj HUX.

B ocTaHHE AecaTUpiYYs AOCATHYTHUHM iCTOTHUHM Nporpec y po3poob1i CKIaLiB, AKi
Jlal0Th 3MOrY MiABUIYBaTH [0 HEOOXiJHWX 3HauyeHb IOKa3HUKW BOTHECTIMKOCTI
MeTaJeBUX KOHCTPYyKLik. CydacHU BOTHE3aXUCT MeTalleBUX KOHCTPYKIiA MOTpedye
BUKOPHUCTAHHSA MOJIETIIEHUX MaTepiasiB Ta JIerkKMX 3allOBHIOBAYiB, CIIly4e€HOr'0 MIepJIiTy,
BEPMUKYJIITY | MiHepaJIbHOT'O BOJIOKHA [1].

Cy4yacHi MeTOAM BOTHE3axUCTy MeTaJeBUX KOHCTPYKLiA MOJAralTb Yy
BUKOPHUCTAHHI:

— TeIUVIOi30oJIALIMHUX IITYKAaTYpPOK, SKi CKJI3JalTbCd 3 IeMEHTy abo Trimcy,
NepJIiTOBOTO MiCKy ab0 BEpPMUKYJIITY, PiIKOTO CKIa;

— BOTHE3axXMCHUX I[OKPUTTIB Ha OCHOBI a3becTy abo TrpaHy/JIbOBaHOIO
MiHepaJIbHOI'O BOJIOKHA;

— ¢apb, 10 cny4yThCs, IKi Npe/icTaB/leHi CKJIaJHUMU CUCTEMaMH OPraHiuHUX
Ta HEOPraHiYHUX KOMIIOHEHTIB.

flkicHa BorHesaxvcHa 00OpoOKa MeTasieBUX KOHCTPYKLM rapaHTye€ TpHUBasol
eKCIlyaTalil, HailHOCTI Ta 6e3neku cnopyu. Lle NosiICHIOETbCA THUM, 1110 3/jaBaj10cs 6
Ha/liHI CcTa/ieBi Hecy4i eJleMeHTH KOHCTPYKLil HaBiThb MiJf HETPUBAJUM BIJINBOM
BUCOKHUX TeMImepaTryp AedOopMyHOThCd Ta BTpavyaldTb Hecydy 34aTHicTb. OcKiabku
MeTa/eBi KapKacu BHUKOPUCTOBYIOTbCA Makxe B ycix cdepax OyAiBHUITBA],
JIOTPUMaHHSI HOPM BOTrHE3axUMCHOI O0OOpOOKM Ta 3aCTOCYBaHHs TMepeBipeHUX Ta
cepTHdiKOBaHUX 3ac00iB /i1 BAKOHAHHS OCTAaHHBbOI aKTyasibHi, IK HiKOJIM, 0COOJIMBO B
yMOBax HUHIIIHbOTO (MaJlo KOHTPOJIbOBAHOTO) OY/iBEJIbHOTO PUHKY!

YMOBHO MeTO/IJ BOTHE3AXUCTY KJIACUPIKYIOThCS HACTYMIHUM YMHOM: aKTHUBHI Ta
nacuBHi. Po3ryisfaodu akTUBHI MeTO4YM BOTHE3aXUCTY, MAETHCA Ha yBa3i 3aCTOCYBaHHSA
pi3HOr0 aBTOMATHM30BAHOTO 06JiaZlHAHHSA (IPOEKTYBaHHS Ta BCTAHOBJIEHHS MOXEXKHOI
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curHaJjiszaijii, cucrteM [JMMOBH/JAJIEHHS Ta HoXeXoraciHHsa). [lacuBHi MeToau
BOTHE3axUCTy AIJNATbCA Ha 2 NiABUAU:

1. TennoizongauiiHUN, TpU LLOMY MOBa HJe MNpPO OOJUIIOBAHHS YU OOPOOKY
KOHCTPYKIIid LErJ0ow 4Yu MNOJIOHMMHM MaTepiajaMu Ta KOHCTPYKLiSIMH, MJIUTaMH,
BOJIOKHUCTUMHU MaTepiajlaMH, OLUTYKaTypIOBaHHA Clieljia/IbHUMHU CyMilllaMH.

2. PeakTUBHUH, NPU SAKOMY 3aCTOCOBYIOTbCS CyMili (¢dapbu), B OCHOBY SIKHUX
BXOJATb CIelliaji3oBaHi J00aBKM, HaNpuk/aIaj, rpadit (110 pO3MMPHETbCA i
BIIMBOM BHUCOKHUX TeMIepaTyp) abo nosipocdartu.

[TacuBHI NPOTHUIOXKEXKHI 3aCOOU MOJISITAIOTh Y A0JAaTKOBIK 06po6Ii MeTaneBUX
eJIeMeHTiB MeBHUMU CyMilllaM{ YM BCTAHOBJIEHHS TEMJIOi30AiMHUX 00JIUII0BAJIbHUX
KOHCTPYKIiA. fAKilo epeKTHUBHICTh OCTaHHIX 3acHOBaHa Ha TemI0Qi3UYHUX
BJIACTUBOCTSX, TO Y BUNA/JKy 3 PEaKTUBHHUMM 3ac00aMHU MOBa iJje Mpo MOKPHUTTS, L0
niJ, Zjiel0 BUCOKUX TeMIepaTyp CIy4YETbCA Ta YTBOPIOE HA NMOBEPXHi MiHO-KOKCOBUU
map, AKMil BUKOHYE 3aXUCHY QYHKILiIO0.

Takoxk i3 MeTOW BOrHE3axXWCTy CTaJieBUX KOHCTPYKIIA (KOJIOH i 6aJiok)
3aCTOCOBYIOTb FOPU30HTAJIbHI | BEPTHKa/IbHI BOrHE3aXUCHI eKpaH! [4]. [Opu30oHTa/IbHUMU i
BEPTUKAJIbHUMHU €KpaHaMH € BUPOOU ab0 KOHCTPYKILii, [0 MOXYTb CKJIaJaTUCHd 3 OJHOTO
abo JeKiJbKOX IapiB MaTepiasiB, BCTaHOBJ/IOBaHi IepeJ; Oy/[iBeJIbHOI KOHCTPYKILi€O
(basiKol0, KOJIOHOM), IKY BOHH 3axUINAOTh [5]. Ik 3a3HavyaeThcsa y mpargax Baxitosoi JI. H,,
BOHM 3a0e3NevyyloTb BOTHE3axWUCT Oy/[iBeJbHOI KOHCTPYKLii 3aBASIKH TeEMJIOBOMY
eKpaHyBaHHIO il 06irpiBHOi noBepxHi. BorHesaxucHi eKpaHU TakoX 3/jaTHi 3a6e3neyyBaTH
HaMBUILi KJ1aCU BOTHECTIMKOCTI cTasieBUX KOHCTPYKLi [1]

[IpoBeieHM aHaJi3 mepeBar Ta HeJOJIiKiB OCHOBHUX 3aC00iB MPOTHUIIOKEXKHOI
06pPOOKHU [103BOJISIE CTBEP/AKYBATHU HACTYIIHE.

Haibinbi nonyssspHMMHA 3aco6aMu  AJid  3abe3nedyeHHS BOTHE3aXUCTY
MeTa/leBUX KOHCTPYKILiM € (ge R - kyac BorHecTiMKoCTi): cyMmimi AJis MITYKaTypeHHs
(mo R240), naiutu (7o R300) Ta inTyMecueHTHi papou (g0 R180).

JleTaIbHUM ONMC TA YpaXyBaHHS XapaKTEPUCTUK KOXKHOTO i3 HaBe/JleHUX 3ac00iB
BOTHE3aXUCTy [J03BOJIUB BUAIJIATU iX OCOOJIMBOCTI, a TaKOX INepeBaru Ta HeAOJIKH
3aCTOCYBaHHH.

Tak, 30KpeMa, IWITYKaTyYpKU MOXKYTb €KCIUIyaTyBaTHUCA AK y 3aKpPUTHUX
NMPUMIllleHHAX, TaK i Ha BYJIULi i3 3aCTOCYBAaHHAM BiAOBIHUX NOKPUBHUX MaTepiaJis.
Y npianazoni Temneparyp Big -50 °C go +50, matoum BoJioricTh noBiTpsa Ao 80 % 6e3
NOKpUBHUX MarepianiB i o 100 % - 3 mokpuBHUMU. TemnepaTypHUH peXUM NpHU
HaHeCeHHi - He HWXK4YUM + 5 °C.

OwmTykaTyploBaHHSl € aKTyaJbHUM METOJOM y BUIAJKy, SKIIO0 HEOOXiTHUM €
BOTHE3aXUCT KOHCTPYKLIiKA npocTtoi KoHirypanii (Hanpuk/aj, 6asok abo KOJIOH) Ta
BHMCOKA Mexa BOrHecTikocTi (6isibmie 60 xBuauH). Jlo OCHOBHUX IiepeBar
3aCTOCYBaHHS TaKUX 3acobiB  BiJHOCATbCA: WIBUAKICTb BUKOHAHHA  pOOIT
(MexaHi30BaHMM CMoOCi0); BUCOKA MeXKa BOTHECTIMKOCTi; eKOHOMiYHicTh (MiHiMa/bHa
IjiHa 6e3nocepeJHbO MaTepiany); eKOJIOTIUHICTh (He BUAIIAIOTD LIKiJJIMBI pEYOBHUHU);
MO>XHa BUKOPUCTOBYBATH Ha BYJIXLL, a He JIKLIe Y IPUMILeHHSAX.

3 NOMDK HeJOJIiKiB OLUTyKaTypeHHS BHUZJIJIAEMO TPYAOMICTKICTb HaHECEeHHH
(MexaHi30BaHMU 3acib 3a JOMOMOTOI0 WITYKAaTYPHUX CTaHI|i) Ta peKOHCTPYKLIi y pasi
BTPAaTU MOKPUTTSM [JIEKOPAaTHBHUX BJAAaCTUBOCTeH. [10/1iOHI MOKPUTTSA TaKOX MarmOTh
NOPiBHSIHO HEBUCOKY BiOpPOCTIHKICTb.

TonkomapoBi ¢apbu € onTUMaJbHUM BapiaHTOM, AKLI0 NOTpPi6GHaA 06pobKa
KOHCTPYKIiM ck/J1aAHOI KoHirypauii (depM, 3B’a3KiB, pureniB i T. 4.). PapbyBaHHs
TaKoXX akTyaJbHe IMpU poOOTI 3 KOJOHAMU U OajJKkaMM, W10 3HAXOAATbCA Y
NpUMIllleHHSAX i3 MiZIBUIIEHOI BOJIOTICTIO MOBITPs, AKLO AOJATKOBO IepeadadyeHo
3axXMCHe MOKPUTTA. TeMnepaTypHUH peXHM MpPU HaHeCeHHI - He HWxue +5 °C,
BOJIOTiCTb MOBITPs He 6iybin 80 %.
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®apbu Kk BOrHe3axMCHUM 3acib MalThb psAJ, eKCIJIyaTaliliHUX [epeBar, cepef
AKUX BUOKPEMJIOIOTH: MOXKJIUBICTh HaHECEHHA NMOKPUTTA MiHIMaJbHOI TOBIIMHU; He
Jlal0Thb 3HAayHe BaroBe HAaBaHTAXKEHHS Ha KOHCTPYKILl; 3a06e3me4yyrTb BUCOKY
TEXHOJIOTIYHICTh BOTHE3aXWCHUX POOIT; MalwTb JOCUTb BUCOKY BiOpPOCTIHKICTB;
BUIJIZA0Th €ECTETUYHO U JIETKO BiZJHOBJIOKTH JEKOPATHUBHI BJaCTUBOCTI.

3-IOMDX THUM BUJIJIIAKTH HACTYNHI HEJOJIIKM 3aCTOCYBAaHHA BOTHE3aXMCHUX
¢bap6: HeoOXiAHUMU € peTesibHA Mi/IFOTOBKA MOBEPXHi MPU HaHECEHHI U obMexeHi
YMOBHU 3aCTOCYBaHHS (JMllle BCcepeArHi MpUMillleHb 6e3 crelliali3oBaHUX MOKPHUBHUX
MarepiasiB).

BorHesaxucHi JIMTU € yHiBepcaJbHUMH BOTHE3AXUCHUMHM 3ac06aMHu, IKi MOXKHa
BUKOPUCTOBYBAaTH (PaAKTUYHO B OYAb-IKUX yMOBax (Ha BYJIHI, y NPUMillleHHAX i3
Hi/IBUIEHOI0 BOJIOTICTIO U T. 4.). fIK €AMHUM iICTOTHUMN HEJI0/IiIK BUOKPEMJIIOIOTH Te, 1[0
BOHU TNiJXOAATb TMEPEBAKHO [Ji1 OOpPOOKHM KOHCTPYKIiH, 110 MaloTb MOPOCTY
KoHiryparito.

Jlo mepeBar 3acTOCYBaHHf BOTHE3aXUCHHUX IJIUT BIJHOCATBLCA: BUCOKA Mexa
BOTHECTIMKOCTI; JOBrOBiYHICTb (TepMiH eKcriyaTalii 06YHUCAIETbCA JeCATUIITTAMMU);
BibpoCTiliKicTb (3a6e3MmeyyeThCsl 3aBAsKM MeXaHIYHUM KpilJIeHHSM, L0 BiZinoBiAal0Th
3a WisicHiCTL yciel KOHCTpyKIii); 3py4yHICTh B eKciuyaTauii (gobpe mniAgarTbCs
pPEeMOHTY); 6e31eKy A/ MeTaJIOKOHCTPYKILiK (He BIVIMBAIOTD Ha CTaJsieBi 6a/IKH, KOJIOHU
W T. J. KOpO3i€l0); eCTEeTHUYHICTh (MOXJ/IUBICTb TOYHO KOHTPOJIIOBATH TOBIIUHY
BOTHE3aXHWCHOT0 IIapy, OOHWpawyd IJIUTU NEBHUX TabapuUTiB); €KOJIOTIYHICTb (He
BUJIVIIIOTh TOKCUYHI POAYKTH i/ Yac HarpiBaHHs ).

Heo06xiHO TaK0X 3a3HUYUTH, 1110 3aCTOCYBAHHA IJIMT MOB's3aHe 3 HEOOXIiAHICTIO
NpOBeJleHHA Jeni0 TPYLOMICTKMX MOHTaXHUX pob6iT. MoBa HJe npo CTBOpPeHHS
KpPINUJIbHUX eJIeMeHTIB i BiAnoBigHUX cucteM. OfHAK Le 3 JIMIIKOM KOMIIEHCYEThCS
TOYHICTIO [JUX CAMUX MOHTa>KHHUX POOIT.

TakyM 4YMHOM, pO3IJISAHYBIUM BUZHW, OCOOJIMBOCTI 3aCTOCYBaHHf, IepeBaru Ta
HeJI0JIiKH CIOCO0iB MPOTUII0KEXHOI 0OpPOOKU MEeTaJIOKOHCTPYKLil HAMU BUOKPEMJIEHO
HACTYIHI KpUTepii BUGOPY JaHUX 3ac06iB. 30KpeMa, Mif, Yac NPOeKTYBAaHHAM MAaCUBHHUX
BOTHE3aXWCHUX CHCTEM HeOOXiJHO NMpoBeJeHHS KOMIJIEKCHOTO aHaJji3y HaCTYNHUX
dakTopiB:

— HeoOXiHOTO KJiaCy BOTHECTIMKOCTI MeTaJIOKOHCTPYKLM 3 ypaxyBaHHAM
CTYIEeHs 1IbOT0 MOKAa3HUKA JJ1s1 BCi€l Oy iBJIi;

— po3TalllyBaHHS CTaJIeBUX KOHCTPYKIiH i IepeKpUTTIB Yy NpOCTOpi;

— iCHyI0YHMX BaroBux oOMex<eHb (/151 ,0AAaTKOBUX NIOKPUTTIB, HAPUKJ/IAJ, IJIUT);

— BCTAHOBJIEHUX TEpMiHIB MpOBeJeHHs BOTHE3axUCHOI 0O0pOOKH U YMOB
BUKOHAHHA Oy/iiBeJIbHO-MOHTa>KHHUX POOIT;

— €KOJIOTIYHOCTi BHKOPUCTOBYBAaHOTO BOTHE3aXWCHOrO 3aco0y/NMOKpUTTSA U
nepej6adyBaHUX YMOB €KCIJIyaTallil 0CTaHHbOTO;

— apXIiTEeKTYpPHOI, eCTeTUYHOl Ta CTUJIICTUYHOI LiJICHOCTI CIOPYyAH, AJA AKOI
NPOEKTYETHCA NAaCHBHA BOTHE3aXUCHa CUCTeMA.

Takox BaXJIMBUM KpUTEpiEM mif 4ac BHOOpPY 3acobiB € ¢piHaHCOBa CTOpoOHA
NMTaHHS, NPU LbOMY HeOOXiJHO BpaxoByBaTHM He JiMlIe IjiHy MarTepiajiB (IJuT,
cyMmimen, pap6), ase i BapTiCTh IPOBeeHHS MOHTaXXHUX POOIT.

CIIMCOK JIITEPATYPHU
1. BaxutoBa JI. H, Kanadat K. B. OcHOBbI OrHesaujdThbl CTaJbHbIX KOHCTPYKIIMM.
[IpoMuciioBe BUpOOHUIITBO Ta iHxeHepHi cnopyau. 2015, No2. C. 23-27.
2. BoBk C. {. [linBulieHHs BOTHECTIMKOCTi KOHCTPYKIii 3 antoMinieBux cniasiB / C. f.
BoBk // lloxexkHa 6e3neka: 36. Hayk. npalb. - JIbBiB, JIAYBX/, 2015. - Ne26. - C. 26-30.
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3.3axucT BiJ nmoxexi. BorHezaxucHe 06po6JieHHsI Oy/iBeJIbHUX KOHCTPYKILiH. 3arasbHi
BUMOTI'M Ta MeToAu KoHTpoJtoBaHHs: JCTY-H-IT B.1.1-29: 2010. - Kuis: MiHperion6yz Ykpainy,
2011.- 14c. - (HanioHa/ILHUM CTAaHAAPT YKpaiHU).

4. EN 13501-2:2016. Fire classification of construction products and building elements -
Part 2: Classification using data from fire resistance tests, excluding ventilation services.
EUROPEAN COMMITTEE FOR STANDARDIZATION. CEN-CENELEC Management Centre: Avenue
Marnix 17, B-1000 Brussels. 2016 CEN. 79 p.

5. BB napaMeTpiB CUCTEMH BOIHE3aXMCTY Ha BOTHECTIMKICTh CTaJleBUX KOHCTPYKLiN
// HaykoBuil BicHuk: LluBinpHMH 3axdcT Ta noxexxHa OGesaneka No 1 (11)
https://doi.org/10.33269/nvcz.2021.1.64-74 Hoeak C. B. 1, [lo6pocran O. B., [lpixkx B. JI. 2
ORCID iD 0000-0003-2507-7007

YJK 331.45(075.8)

Bosomiscvka A.,
HaxoHeyHull B., KaHO. meXH. HaykK, doyeHm
Yepkacwkull iHcmumym nodcedxcHoi 6e3neku imeHi I'epoie YopHobuas
HayioHasbHO20 yHigepcumemy yugiibH020 3axucmy YKpaiHu

AHAJII3 CTPAXOBHUX BUIIAZAKIB JEP?KABHOI'O COIIAJIBHOI'O CTPAXYBAHHA
BI1 HELIACHOI'O BUITIAZIKY HA BUPOBHUILTBI

[loTepniiuii abo mpaliBHUK, SKUKA BUSABUB HELACHUW BUIALOK, TOCTpe
npodeciiiHe 3axBOpOBaHHS (OTPYEHHS), UM iHIIA 0coba — CBiJOK HELACHOTO BUMAJKY
NOBUHHI BXHUTHU BCIX MOXJIMBUX 3ax0JiB, HeOOXiAHUX JJid HaJaHHA [JONOMOTHU
NOTEPNiJIOMy Ta HeramHo MOBIJOMUTHU MNpPO HELACHUM BUNAJO0K Oe3nocepesHbOMY
KepiBHUKOBI po0iT, c/1y»6i 0OXOpoHHU Npalli miAnpueEMcTBa (YCTaHOBH, opraHisarii).

[IpoanasnizyeMo nepesiik 06cTaBUH Ha OCHOBI [locTraHoBu KMY 14.04.2019 Ne 337,
3a fIKMX HAaCTa€ CTPaXOBUM BUNAJOK [Iep>KaBHOIO COLaJIbHOTO CTpaxyBaHHA BiJ
Hell[aCHOTO BUMAAKY (MpodeciiHOro 3aXBOpIOBaHHsA (OTPY€EHHs ) /aBapii) HAa BUPOOHHUIITBI:

1. BUKOHaHHA TpyJOBUX (IOCaZ0BHUX) OOOB’A3KiB 3a peEXHUMOM pO6GOTHU
NiANPUEMCTBA, Y TOMY YMCJi Yy BigpsamkeHHi (3a peXMMOM poOOGOTH MNiANPUEMCTBA
(ycraHoBHM, opradisarnii), Ha sike BiH OyYB BiApsi[»KeHHH), KpiM BHUIAJAKIB BYHMHEHHS
NOTEPNIJIMM KPUMIHAJBbHOTO NPaBONOPYLIEHHS, 110 BCTAHOBJIEHO OOBUHYBaJIbHUM
BUPOKOM CyAy abo T1oCTaHOBOI (yXBajiol0) TMPO 3aKPUTTH KPUMIiHAJIBHOTO
IPOBa/>)XEHHS 3a HEPeabIiTyI0UUMU 06CTaBUHAMMHU.

2. [lepebyBaHHs moTepmijioro Ha po6odyoMy Micli, Ha TepuTopii HmiANpUEMCTBA
(ycTaHOBM, opraHisaiiii) a6o B iHIIOMY Miclli MMiJ; Yac BAKOHAHHS TPYA0BUX (MOCa/I0BUX)
000B’sI3KiB UM 3aBJlaHb pOO0OTOAABLS 3 MOMEHTY MNPUOYTTS Ha MiANPUEMCTBO (B
yCTaHOBY, OpraHisaiiio) A0 Bif0yTTa 3 HbOro, U0 QiKCYyeThbCA BiANOBIIHO [0 MpPaBuUJ
BHYTPIIIHbOTO TPYAOBOr0 pO3NOPSAJAKY MiANPUEMCTBA (YCTAaHOBH, Opraisaiiii), B ToMy
yucai y pobodnii Ta HalypOYHUH Yac.

3. IlizroToBKa 10 pOGOTHU Ta NMPUBEJEHHS B MOPSAJOK Mic/s 3aKiHYeHHS] pO60OTH
3HapsJb BUPOOHHUIITBA, 3aCO0IB 3aXUCTy, OAATY, a TAKOX 3JiMCHEHHS 3aX0/iB L10/I0
0CcobuCTOI ririeHy, nepecyBaHHs NpaliBHUKA 3 1Ii€}0 METOIO M0 TepuUTOpil miZnpueMcTBa
(ycTaHoBw, opranisaltiii) nepes noyaTkoM po60TH i mic/is Il 3aKiHYEeHHS.

4. BukoHaHHSl 3aBJaHb 3a NUCbMOBHUM pO3NOPSAKEHHSIM pPOOOTOJAABIS B
Hepo60O4YMH yac, MiJ Yac BiANyCTKY, Y BUXiHI, CBATKOBI Ta HEPOOOYi JHi.

5. BukoHaHHS moTepmniiMM [id B iHTepecax NiJOpPUEMCTBA (YCTaHOBHY,
opraHisauii), Ha (B) AKOMy BiH MNpallo€, 10 He HaJexaTb A0 HOro TPYAOBUX
(mocazioBUX) 060B’A3KIB.
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6. PanTtoBa cMepThb BHACJILOK TOCTpPOI CepLeBO-CYAUHHOI He[OCTAaTHOCTI,
ileMiyHOro iHCy/JbTY, CepL,eBO-CyAMHHOI HeJOCTAaTHOCTi ab0 MOpylIeHHS MO3KOBOrO
KpOBOOOiry mis yac mepeGyBaHHS Ha MiJj3eMHUX po60Tax (BHAOOYyBaHHS KOPHUCHUX
Koma/iMH, OyZAiBHULTBO (PEKOHCTPYKLif, KamiTaJlbHUA  PpPEMOHT), TeXHiyHe
IlepeoCHallleHHs LIAaxXT, PYAHUKIB, KOoINlaJieHb, MEeTPOIOJITEHiB, Mij3eMHUX KaHaJIiB,
TYHeJIiB Ta iHIIMX Ni/jl3eMHUX CIIOPYJ, IPOBeJeHHs reoJoropo3BiflyBajJbHUX POOIT mif
3eMmJiel0) abo micjas migioMy Ha MOBEPXHI 3 JAHOK O03HAKOMO, 10 MiJTBepAKEHO
MeJMYHUM BUCHOBKOM.

7. PanToBe moripuieHHs1 CTaHy 3/,0pOB’l MOTEPIIJIOro, oZlepXKaHHs TpaBM abo
Horo cMepTh Mif, Yac BUKOHAHHSA TPYZ0BUX (II0Cal0BHUX) 000B'sI3KiB BHACJIi/I0K BILJIUBY
Hebe3MeYyHUX YU LIKIJJUBUX BUPOOHMYMX (aKTOpiB Ta/abo (pakTOpiB BaXKKOCTI UM
Hanpy»KeHOCTi TPYJZOBOTO MpoLecy, W0 MiTBEpPJKEHO MeJUYHUM BHUCHOBKOM, abo
SKIIO0 TOTepHiJiMi He MNPOUIIOB 0OOB’SI3KOBOrO0 MEAUYHOIO OrJIAJYy BiANOBIAHO [0
3aKOHO/IaBCTBA, a pO6OTH, 1110 BUKOHYBAJIUCS, IPOTUIOKAa3aHi NOTepHiJioMy BiZjIOBiHO
Jl0 MEJJUYHOTO BUCHOBKY.

8. Mpoi3xg Ha po6OTy 4K 3 POOGOTH HA TPAHCHOPTHOMY 3aC00i, 1[0 HAJEKUTH
nignpueMcTBY (yCTaHOBI, opraHisariii), abo iHIIOMY TpPaHCIOPTHOMY 3aco6i, HalaHOMY
po6oToJaBLEeM BiJIOBIJHO /[0 YK/JIaJE€HOTro JOTOoBOpY 3 IHIIMM MiJjJIPUEMCTBOM
(ycTaHOBOMO, OpraHisalji€io).

9. lIpoi3z 3riiHO 3 yCTAaHOBJIEHUM 3aBJJaHHAM i MapLIPyTOM /0 Micld Y4 3 Miclid
BiIpSi/P>KEHHS HAa TPAHCIOPTHOMY 3aco6i (IpoMaJiCbKOMY, BJIACHOMY 4YH CJIY»KOOBOMY
TOIIl0, Y TOMY YHMCJIi HaZ[aHOMY iHIIKMM HiNPUEMCTBOM (YCTAaHOBOIO, OpraHisali€o) Ha
niZicTaBi NMCbMOBOI yroAu 3 po60TOJaBLEM NP0 HAJlaHHS MOCAYT 3 NepeBe3eHHs ), 1110
NI TBEPKYEThCA JOKyMEHTAJIbHO 1 BiIIKOJAOBYETHCA POOOTOAABLEM.

10. BukopucTaHHSA BJaCHOTO TPaHCIOPTHOIO 3aco0y B iHTepecax MiAMPUEMCTBA
(ycTaHoBHM, opraHisanii) 3 A03BoJly ab0 3a HNMCbMOBUM JOPY4EHHSIM POOOTO/ABLS
(6esnmocepeHLOTO KepiBHUKA POGIT).

11. [lepebyBaHHS MOTepPNiJIOro y TPAaHCIIOPTHOMY 3aco6i abo Ha KOTO CTOAHLI, Ha
TEPUTOPIil BaXTOBOTO CeJIMINQ, Y TOMY YWCJII Miff 4yac 3MIiHHOTO BIiANOYUHKY, AKIO
HAacTaHHS HELJaCHOTO BHWMAJKy IOB’'fi3aHe 3 BUKOHAHHAM IMOTEpPHiJIUM TPYAOBUX
(mocamoBrx) 060B’sI3KIB 260 3 BIJIMBOM Ha HbOrO HeO6Ee3MeYHUX UM LIKIiAJUBUX
BUPOOHMYUX GAKTOPIB UM cepe0BULIA.

12. IlpamyBaHHa A0 o06’ekta (MK o00'€KTaMH) O0OCJAYroByBaHHS 3a
3aTBEP/PKEHUM MapuIpyTOM abo /10 6yAb-IKOTr0 06’€KTa 3a JOPYYE€HHSIM pOOOTOJaBIIs.

13. IlepebyBaHHs1 Ha TepUTOpii MmiANpUEMCTBA (YCTAaHOBM, opradizaiii) a6o B
iHIIOMY BH3HAauYeHOMY po6OTOJaBLieM Micli y 3B'I3Ky 3 NpPOBEJEHHSIM BHUPOOHUYOI
Hapa/i4, oJlepKaHHAM 3apoOiTHOI IMJaTH, NPOXOJKEHHSIM 00O0B’SI3KOBOTO MeJUYHOTO
OTJ/Is1Zly, HABYaHHSA TOLL0 abo NpoBeJeHHAM 3 [,03BOJIy UM 3a iHiliaTUBO0 pob0TOAABLS
npodeciiHUX Ta KBaJjidikalinHUX KOHKYPCiB, CIOPTHUBHHUX 3ax0/iiB, NepeadadyeHUuX
KOJIEKTUBHHMM  [JIOTOBOPOM, 3a HafBHOCTI BiJNoOBiAHOro pimleHHsa (Hakasy,
pO3NOPAAXKEHHS TOLI0) pOOOTO/JaBLA.

14. HapganHsA nignpveMcTBOM (yCTaHOBOW, Opradisauni€w) 6JiaroaidHol
JOIOMOIM  iHIIMM MiAOPUEMCTBAM, YCTAHOBAM, OpraHisanigM 3a HAABHOCTI
BiANOBiAHOTO pillleHHs (Haka3y, po3MOpPS/I>XKEHHS TOL0) PpO60OTOAABIS.

15. OpHOKpaTHMM BIUVIMB Ha TMpaljiBHUKA MMKIJJUBUX YU HeOe3MeyHUX
BUPOOHMYUX GaKTOpPiB, BHACAIOK SIKUX Yy HbBOTO BHHHUKJIO TocTpe mnpodeciliHe
3axXBOpPIOBaHHA (OTPYEHHS) 32 HASABHOCTI BUCHOBKY 3aKJ1a/ly OXOPOHU 3/10POB’sl.

16. BniiuB Hebe3nmeuyHUX, HIKIJJIUBUX 2060 IHIIUX BUPOOHUYUX aKTOPIB MiJ yac
TEXHOJIOTIYHOI NepepBU abo MepepBU JJis BiANOYMHKY YM XapyyBaHHS Ha TepPUTOPii
niinpueMcTBa (yCTaHOBH, OpraHiszaliii) 3rijHO 3 NpaBUJiaMu BHYTPIilLIHbOTO TPYZ0BOTO
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pO3N0PAAKY, 1110 NiTBEPJAKEHO BUCHOBKOM 3aKJ/1a/ly OXOPOHHU 3/10pOB’l ab60 eKCIepTHOI
KOMicil.

17. 3anofisiHHA NOTepHiJIOMy TiJIeCHUX YUIKOJKEeHb iHIIOK 006010 abo Horo
BOMBCTBO MiJ; 4yaC BUKOHAaHHA YU y 3B'I3Ky 3 BUKOHAHHSAM TPYyZO0BUX (I10CaJ0BUX)
0060B’s13KIiB ab0 Aill B iHTepecax MiANPUEMCTBA (YCTaHOBH, OpraHi3alii) He3a/1eXKHO Bij
IOYaTKy JOCY[JOBOTO pO3CJiZlyBaHHf, KpiM BUNAJKiB 3’sCyBaHHA 3 IHLIOK 0C060M0
0COOMCTUX CTOCYHKIB HEBUPOOHHYOrO XapaKTepy, IO BCTAHOBJEHO KOMicielo 3
po3caifyBaHHs Ta/abo miTBepKeHO BUCHOBKOM KOMIIETEHTHUX OPTaHiB.

18. IloripuieHH CcTaHy 3/0pOB’s  BHAC/AiOK OTPYEHHS  aJIKOTOJIEM,
HAapKOTUYHUMHU 3ac06aMH, TOKCUYHUMHM YU OTPYHMHUMH peYOBHMHAMHU, a TAKOXK IX Jil
(acdikcig, iHCybT, 3yNIMHKA Ceplisd TOIO), 10 MiATBEP/P)KEHO MeJUYHUM BUCHOBKOM,
SIKILO 1le MOB’SI3aHO i3 3aCTOCYyBaHHSIM TAaKUX PEYOBUH Yy BHPOOGHUYOMY MpoLeci 4u
HNOPYLIEHHSAM BUMOT L0/0 iX 36epiraHHs i TpaHCNOPTYBaHHS.

19. JlikBifanisa HacaikiB HaA3BUYAWHUX CUTYyallid HA BUPOOHUYUX 00’€KTax i
TPAaHCIOPTHUX 3aco6axX, 1}0 BUKOPUCTOBYIOTbCA MiJANPUEMCTBOM (YCTaHOBOIO,
opraxisauiero).

20. CkoeHHsA caMory6CTBa MpaliBHUKOM IIJIaBCKJIAZy Ha CYyJHAX MOPCHKOTO,
piukoBoro Ta pubonpomuciaoBoro ¢JOTY B pasi nepeBUIlleHHS 0OYMOBJIEHOTO
KOJIEKTUBHUM JI0TOBOPOM CTPOKY INepebyBaHHA y peKci abo Horo cMmepTi mifg yac
nepeOGyBaHHSA y peHci BHACAIAOK BIUIMBY McUX0(i3io/oriyHUX, HeOe3NMeyHUX YU
IIKiIJIMBUX BUPOOHUUUX PAKTOPIB.

21. OroJsiomieHHs mNpaliBHHKa I[OMEpPJMM BHACAILOK 3HHUKHEHHS Mif 4ac
BUKOHAaHHSI HHUM TpPyAoBUX (MocaJjoBUx) 000B’sA3KiB (BifMOBiHO /[0 yXBajieHOTO
pillleHHs cyay).

22. OpepkaHHA TpaBM IHiJf 4YaC BUKOPUCTAHHA TPAHCIOPTHUX 3aco0iB,
YCTAaTKOBAHHA, iIHCTPYMEHTIB, MaTepiajiB TOILIO, AKI HaJeXaTb Ta BUKOPUCTOBYIOTHCHA
ninpueMCcTBOM (YCTAaHOBOIO, OpraHisaiii€to), y pasi ix HecripaBHOCTI, 1110 MiATBEP/PKEHO
BIZNIOBIITHUMH BHCHOBKaMH.

23. OnepxaHHA TpaBM ab0 CMepThb NOTEPIJIOro MiJi 4aC BUKOHAHHSA TPYA0BUX
(mocagoBHX) 000B’SI3KIB, y pa3i nepedbyBaHHS MOTO y CTaHi aJIKOTOJIbHOTO, TOKCUYHOT'O
Y{ HApKOTUYHOTO CII'SIHIHHSA, NI TBEP/>)KEHOT0 BiMOBIIHUM MeJJUUIHUM BMCHOBKOM, 3a
HasABHOCTI TeXHIYHMX abo0 opraHisaliiHUX NPUYMH HACTaHHS HELACHOr0 BUMAJKY,
roctporo npodeciiHOro 3axBOpOBaHHA (OTPYEHHS) ab0 SAKILO MOTEpPHiJUKA He OYyB
BiZICTOpOHEHHH BiJ, BUKOHAHHS pOOIT BiAMOBIAHO [0 BHMOT NpPaBUJ BHYTPilIHbOTO
TPYAOBOTO pPO3MOPAJAKY MifnpueMcTBa (yCcTaHOBH, opradisaijii) abo KOJeKTHUBHOTIO
JlOTOBODY.

24. BukoHaHHA Qi3UYHOI0 0COO0I0 — MiJNPUEMILEM BUAY POOIT, 3a3HAYEHOTO B
JIOKyMeHTax 000B’sI3KOBOI 3BITHOCTI, 3a 00CTaBUH, NepesiueHux y NyHKTax 1-23 nporo
MepesiKy.

25. BukoHaHH$1 pobiT oco6amy, siKi NpalOITh HA YMOBaX IJMBIJIbHO-NIPAaBOBOTO
JIOTOBOPYy, Ha IHIIMX IMiJCTaBaX, NepejbadeHHMX 3aKOHOM, 0C006aMH, fIKi MpPOBaAATb
He3aJiexxHy mnpodeciiHy [AifAbHICTb, 4YJleHaMu (epMepcbKOro TrocnoAapcTBa 3a
06CTaBUH, NlepeJiiueHUX Y NyHKTax 1-23 upboro nepeJiky.

26. BukoHaHHA1 pob6IT 0c06010, fika (GaKTUYHO JOMylleHa A0 poboTu 6e3
obopMJIeHHS TpPYAOBOro J0roBopy (KOHTpPakKTy), y pas3i mniaTBepkeHHS (akTy
nepebyBaHHSI MOTEPHIJIOr0 Yy TPYAOBUX BiJHOCMHaX 3 pob60OTOJaBLieM, 32 OOCTaBUH,
nepeJiiveHUX y NyHKTax 1-23 1boro nepesiiky.

27. BnuiuB Ha npaliBHUKA IIKiAJABUX YA HeGe3NMeYHUX BUPOOHUYUX HAKTOPIB,
BHACJIiI0K IKUX ¥ HbOTO BUHUKJIO XpOHiuHe npodeciliHe 3aXBOPIOBAHHS.
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https://zakon.rada.gov.ua/laws/show/337-2019-%D0%BF#n500

TakuM 4yMHOM MOTpPi6GHO OYTH AyKe KBasidpikoBaHUM i yBaKHUM ¢axiBIeM NpU
po3cJliiyBaHHI HEUACHOTO BUMAJAKY Ha BUPOOHUITBI AJis TOTO, 06 NPaBUJbHO KOTO
kn1acudikyBaTH.

CIIMCOK JIITEPATYPHU
1. 3akoH Ykpainu «IIpo oxopoHy npari».
2. Kopekc 3akoHIB Ipo npanpo YKpaiHu.
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BUPOOHULTBI.
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Bosomiscvka A.,
HakoneyHull B., KaHO. meXH. HayK, doyeHm
Yepkacwkull iHcmumym nocedxcHoi 6e3neku imeHi I'epoie YopHobuas
HayioHa/sbHO20 yHIgepcumemy yugi/ibHo20 3axucmy YKpaiHu

B/IOCKOHAJIEHHA IEPKABHOT'O PETYJIIOBAHHA BE3IEKH 1 OXOPOHH IPAIII
B CUCTEMI COLIAJIBHOI'O 3AXHUCTY

KutTta Ta 370poB’A mpaliBHMKA HAa po604YOMYy Miclli — OJjHe 3 OCHOBHHUX NpaB
JIIOUHM.

CTBOpeHHS HaJIe)KHUX YMOB Ipalli Ha KOXXHOMy po0604YOoMy Miclj, Ge3neka Ta
OXOpOHA Mpalli CTaJd HaWaKTya/bHIIIMMHU MpobJsieMaMy B YKpaiHi, OCKIJIbKK Ma€ Micle
BUCOKMU piBEHb 3axXxBOPIOBAHOCTI Ta CMEPTHOCTI cepex o0cCi6 mpale3faTHOro BiKy,
NiBUILEHMH piBeHb BUPOOHUYOro i MOOYTOBOTO TpaBMaTu3My, B TOMy 4YMCII U 3
JIeTAIbHUMHM HacdiakaMu. BiamnoBigHO mpaliowyi rpoMaisiHd, SIK OCHOBHI Cy6’€KTH
CyCNiJIbHOTO [00pOOYTY, B Cy4aCHUX YMOBAaX >KUTTEMIAJIBHOCTI BUMaraloTb HaJeXXHOIO
COL[iaJIBHOTO 3aXWCTy |1 MOCWJIEHOI yBark Ha BCiX pIBHAX ympas/iHHA. CTBOpeHHA
MOBHOI[iIHHMX YMOB JJI BiATBOPEHHS], 30epeKEHHS i pO3BUTKY p0o6040i CUJIH, COolliasibHA
3axMUIEHICTD JIIOJlel HaliMaHOI Ipalli yepe3 6e3IeKy Ta OXOPOHY Ipalli Ha po6o4yoMy Miciii
Ma€ peasIbHO CTaTH 3araJibHOHALLIOHAJIbHUM NIPIOPUTETOM YKPAIHCHKOI iepKaBH.

Huni cycninbcTBO, oOpraHu JepaBHOI BJaJH, Cy0'€KTH TOCHOAAPIOBaHHS,
rPOMAJICbKi opradizanii Ta mnpaumpwdi 0cob6M MarwTbhb YCBIIOMUTH HeEOOXiJHICTb
Bi/IIOBiJa/IbHO CTAaBUTHUCA [0 Oe3MeKHU Ta OXOPOHU Npalli, a/XKe BAPOOHUYUHN TPaBMaTHU3M
i mpod3axBoproBaHHSI MalTb HAATO HEraTHMBHI HAC/AiAKH, MOB'S3aHi 3 JIIOJACbKHUMH i
MarepiaJlbHUMHU BTpaTaMu. BUpoOHUYMI TpaBMaTU3M BKJIKOYAE He TiIbKW MpsAMi BTpaTH
(rpoiioBy KOMIEHCallilo CTPaxOBOT0 BUMAZKY), ajle U MICTUTh HempsiMi BTpaTH, SKi 3a
nijpaxyHKaMU 3axiJHUX eKCIepPTiB y YOTUPU pasu MepeBUILYIOThb npami. [lo HenpsaMux
BTpaT HaJleXKaTh: IepepBa y BUPOOHWYOMY MPOLIECi BiApa3y Mic/isl HelacHOTo BUIMAJIKy Ta
peopraHisania npolecy Ipali; 3HWXEHHA IPOAYKTUBHOCTI BHACJIILOK MOpPaJIbHOI'O
BIUIMBY HeILlaCHOI'O0 BUIIA/IKy Ha IpaLliBHUKIB; IPOBeJEHHA PO3C/ilyBaHHA Ta CKJIaJaHHA
aKTa; BUTPATHM Ha HAaWMaHHA Ta HaBYaHHA IMpALiBHUKIB /i 3aMiHA TpPaBMOBAHUX;
HeJIOCBi/TYeHICTb HOBONMPUHUHATUX MPAliBHUKIB; IKOJIa, CIIPUYMHEHA O0O0JIaJlHAHHIO Ta
MaTepiasaM; 3HMXXEHHA AKOCTI NpOAYKLIl IMicjd HelWacHOro BUIAAKY; 3HWKEHHA
IPOAYKTUBHOCTI Npalli y TpaBMOBAHOTI0, IEPEBE/IEHHS 0TO Ha JIETKY po60TY; 30MTKH Bij
HECBOEYACHOI'0 BiJJBAHTAXXEHHA MpPOAYKIil; YTPUMaHHA [OLATKOBUX IOTY:KHOCTEH Ha
BUNAJI0OK HEOOXiAHOCTI MOKPUTTS BTpaT BijJ, HellacHOr0 BUMNAJKY. 3apa3 YKpaiHa, K i
6araTo iHIIMX Jiep>KaB CBiTY, NMEePEXKUBAE CKJIAAHI Yyach ¢(iHaHCOBO-EKOHOMIYHOI KPHU3H.
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OpHak 3a Oy/b-IKMX 00CTaBUH KOHCTUTYLiiHe NpaBO MpaliBHUKA Ha HaJlexHi, 6e3ne4Hi
Ta 37J0pOBi YMOBHU Ipali TOBUHHO 3abe3MeyyBaTUCh poOOTOJAaBLEM i OyTH NpeaMeToM
0CcOO/IMBOI  TYpOOTH Ta KOHTPOJIIO Jiep>kaBU. Ha cboro/iHi HallakTyaIbHIIIMM NUTAaHHAM
y CUCTeMi OXOPOHH Ipalli Ta MPOMHUCJIOBOI 6e3MeKH, siKe MOTPeOye HaraJlbHOTO BUPIillleHHS],
€ TOCUJIEHHS BiJANOBiJa/JIbHOCTI OpraHi3aTopiB BUpPOOHMIITBA 3a HEBUKOHAHHS BHUMOT
6e3IeKy, HeCBOEYacHe BU3HaUYeHHs1 BUPOOHUUMX PU3UKIB Ta BXKUTTS 3al001KHUX 3aX0/1iB,
He BUpILIeHHA COLja/IbHUX TUTaHb B YMOBAaX €KOHOMIYHOI KpU3H.

B ymMoBax pMHKOBOI €KOHOMIKHM JiepKaBa 6epe Ha cebe ynpaBJiHHS OXOPOHOIO
npaii U BUCTYNA€E rapaHTOM IpaB MpaliBHUKIB Ha Mpali B YMOBAX, 1110 BiIMOBiAAIOTh
BUMoOraM 0e3IeKU Ta Tiri€HH, LIJISX0M PeryJiloBaHHS BiIHOCUH MiX yciMa ydacCHUKaMHU
TPYA0BOTO MpPOLIECY — /lep>KaBOl0, POOOTOABLSIMHU Ta HAUMAaHUMU NMpPaLiBHUKAMH.

['0/IOBHOIO METOI0 Jiep:KaBHOI MOJITUKU YKpaiHW y cdepi OXOpoHU mpali €
30epeXKeHHs XKUTTS, 3/J0POB's i Mpale3/1aTHOCTI JIIJWHU B MPOLeci TPY/10BOI AisJIbHOCTI. Y
3akoHi YkpaiHu «[Ipo oxopoHy mpaui» 3a3Ha4yeHo, W0 JepKaBHA IOJITHUKA B LIbOMY
HaMpPsIMKY I'PYHTYETbHCS HA IPIOPUTETI )KUTTS i 3/J0POB’Sl IpaLiBHUKIB.

3a Oesmeky BUpOOHUIITBA Ta Oe3neKky mpali NMOBHY BiJMOBiZjaJbHICTh Hece
BJIacHUK. 3rifiHO 3i cT. 15 3akoHy, pob6oTojaBelnb 3060B’sI3aHUN CTBOPUTH CJIYKOY
OXOPOHM Tmpali Ha BUPOOHMUITBI [/ opradisanii i gocaigkeHHS NPABOBUX,
OpraHi3alniiHO-TEeXHOJIOTIYHUX, CaHITApPHO-TIriEHIYHUX, COLiaJIbHO-eKOHOMIYHUX Ta
JIiIKyBaJIbHO-NPODIIAKTUYHUX 3aX0/iB, CHPSIMOBAHUX Ha IMOMepeMKeHHs HelaCHUX
BUNA/KiB, Mpod3axBoproBaHb, aBapiil miJ; yac BUpo6GHUYOro mnpouecy. IligBUIEeHHS
piBHA IPOMMUC/IOBOI O6€e3MeKH Ma€ 3/1iMCHIOBATHCA LIJIAXOM COPUAHHSA MiZIPUEMCTBAM Y
CTBOpPEHHI 06e3MeYHNX Ta HELIKiJJIMBAX YMOB Mpali. 30kpeMa CT. 13 HazBaHOro 3aKOHY
3000B’A3y€ pOOOTOAABLA CTBOPEHHS Ha KOXHOMY po0O04YOMYy Micli, B KOXHOMY
CTPYKTYPHOMY MiAPO3AiJai yMOB mpali BiANOBiJHO 40 HOPMaTHBHO-NPAaBOBUX aKTiB, Y
TOMY YHCJIi 1 MOHITOPUHTY TEXHIYHOTO CTaHy 00J1aJJHAaHHA MiIBULLEHOI 6e3MEKH.

OcHOBHMM Cy6’eKTOM peavtizanii gep:kaBHOi MOJITUKU y cdepi 3abe3nmeyeHHs
COLIiaJIbHOTO 3aXWCTy MNOTEPIHIJIMX Ha BUPOOHULTBI BUcTynae PoHJ coniaJbHOTO
CTpaxyBaHHS BiJi HELIACHUX BUNAJAKIB Ha BUPOOHULTBI Ta NpodeciiHMX 3aXBOPIOBAaHb
Ykpaiuu (gani - ®onj). OnikyroTbCd NUTAaHHAMU Oe3MeKU i OXOPOHM Mpali Ta iHuIi
Ccy6’eKTH IIbOT0 MpoLiecy — MiAMPUEMCTBA U Pi3Hi rpoMaJCcbKi opraHisaliii, 3okpeMa Paza
aconjanii exciepTiB «I[IpomucioBa 6e3neka i 3aXucT».

®oHp Mae cBoro cieM iKYy, IKa MOJISra€ B TOMY, 110 BiH CTBOPIOETHCA BUKJIIOYHO 3a
PaxyHOK CTPaxOBHX BHECKIB MiANPHUEMCTB, TOOTO POOOTO/IABL HECYThb BiZMIOBiAa/bHICTh
3a 3aCTpax0BaHUX MPALiBHUKIB, BOHU i CIJIaYYIOTh CTPaxoBi BHECKU 10 POHAY; IPU LIbOMY
BCi 0CO0OH, SIKi MPaIIOI0Th HAa YMOBAaxX TPYA0BOI0 JOTOBOPY, BBAXKAIOTHCSA 3aCTPAXOBAHUMHU.
Po3Mip cTpaxoBux TapudiB AUEPEHIIOETbCA 3aJIeXXHO Bif, CTyIneHs npodeciiHOro
PU3UKY JJIs1 3/I0POB’sl HA TOMY UM iHIIOMY MiZINPHUEMCTBI KOHKPETHOI rajysi.

MeTot0 cTpaxyBaHHS BiJ, HelaCHOT'0 BUIaAKy HAa BUPOOHULITBI Ta NpodecinHOro
3aXBOPIOBaHHA, AKi COPUYMHUJIU BTpATy IMpaLe3faTHOCTi, € COLiaJIbHUM 3axuCT,
OXOpOHA XUTTS Ta 3J0POB’Sl TPOMAJIsIH Y MNpoleci IX TpyAoBoi AifJIbHOCTI, 30KpeMa
npoBeJieHHs1 NPOoQIIaKTUYHUX 3aX0/liB, CIPSIMOBAaHUX HAa YCYHEHHS UWIKi/IMBUX Ta
HeOe3NMeuHUX BHUPOOHUYMX (GaKTOpiB, 3amobiraHHd HeUaCHMM BUMaJKaM Ha
BUPOOHULTBI, NpodeciiHMM 3aXBOPIOBAHHAM Ta IHIIMM BHMAaJKaM 3arpo3u 3/,0pOB’10
3aCTpaxOBaHUX 0Ci0, BUKJMKAaHUX yMOBaMM Ipali; BiJHOBJIEHHS 3/J0pOB’sl Ta
npawne3ZaTHOCTI MOTepniyiMX; BIAIIKOAYBaHHA MaTepiajJbHOI Ta MOpAJIbHOI IIKOAU
3aCTpaxOBaHUM i YJieHaM IX CiMeH.

['oBOpsiuM Mpo LLISAXU BJAOCKOHAJIEHHS JIep>KaBHOTO peryJyoBaHHS Oe3NeKu Ta
OXOpPOHHU Mpali B KOHTEKCTi COL|iaJIbHOTO 3aXUCTy IMpalLe3JaTHOTO HacesJeHHs, CJif,
3a3HAYMTH, WO IHCTUTYLINHI Ta HOPMATUBHO-NIPABOBI CKJIAZOBI BITYU3HAHOI CUCTEMU
6e3MeKu Ta OXOPOHU Mpali BUSABUJMCA HEAOCTAaTHIMU - MOPIBHSIHO 3 PO3BUHYTHMH
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KpaiHaMu CBiTy, B YKpaiHi JOCUTb BHCOKHMH piBeHb HeLlaCHUX BHUIAJKIB Ta
npodeciiiHUX 3aXBOPIOBaHb Ha BUPOOHUI[TBI.

BusiB/ieHHS IPUYMH NiABUILEHOI0 TPaBMaTU3MYy i npodeciiHOI 3aXBOPIOBAHOCTI
Ha po60YOMYy MiClli, aHaJ/i3 Cy4yacHOTO CTaHy Ta aKTyaJbHUX IpOO6JieM PO3BUTKY
BITUM3HAHOI CHUCTeMH Oe3leKM U OXOpPOHM Tpali Ta po3rJsaf, 0Co6JUBOCTEN
byHKIIOHYyBaHHS OCHOBHUX CYy0’€KTIB peasisanii Jep>kaBHol moJiTUku y cdepi
3abe3neyeHHs COLiaJIbHOTO 3aXUCTY MOTEPMiJIMX HAa BUPOOHUI[TBI, a TaKOXK BUBYEHHS
Kpaloro 3akKOpAOHHOTO [JOCBifly B il cdepi go3Boauad cPOpMyBaTU UIISAXU
B/IOCKOHAJIEHHS Jlep>KaBHOI'0 peryJiloBaHHs 06e3NeKd Ta OXOPOHM IMpali B CHUCTeMi
COLia/IbHOTO 3aXUCTY Npane3faTHUX TPOMaJsH.

TakuM 4YKMHOM, coljia/IbHUM 3aXMCT MPAIIOIYUX 0Ci6 Yepe3 MmiZiBUIleHHS 6e3MeKU i
OXOPOHM Tpalli NOTPebye y3roPKeHHs ik LieHTPaJIbHUX i MiCI[eBUX OpraHiB BUKOHABYOI
BJIaAY, 06'€eAHAaHb POOOTO/ABIIIB, TPYAOBUX KOJIEKTUBIB, MPOQPCHIIKOBUX oOpTraHizalin
1110/10 IPOBE/IEHHS KOMIIEKCY IIMPOKOMACIITaOHUX 3aX0/iB Ha Jilep>KaBHOMY, raly3€BOMY,
perioHajJibHOMY Ta BHPOOHMYOMY DPIiBHAX, a TaKOX BXUTTSA J[J0OJATKOBUX 3aXOJiB i3
3ano6iraHHs HellacCHMM BUNaJKaM Ha BUPOOHHULTBI i nmpodeciiHUM 3aXBOPIOBAHHSM,
HiBUILIEHHS piBHSA 6€3MeKy Ta yMOB IMpalli, B TOMY YKCJ/i Ha 06'€eKTax MaJIoTo i cepe/iHbOro
6i3Hecy; MmiJBUIIEHHS BiJIMOBiAa/IbHOCTI K poOOTO/AABIIIB 32 HAJIEXHI YMOBH Mpalli, TaK i
npaliBHUKIB 32 BAKOHAHHS YMOB 1110/10 6€3MeYHOi npaiiji.

[lepcneKTHBY NMOJANBIIUX PO3BIJOK MOJATATD Y AOC/IAXKEHHI Ta MOHITOPUHTY
CYy4acHHUX TeH/IeHIli} 111010 6e3MeKH Ta OXOPOHHM Mpalli, AK BITYU3HIHUX, TaK i CBITOBUX,
3 MeTOl0 BUPOOJIeHHS B YKpaiHi aJleKBaTHOI Jiep>KaBHOI MOJIITUKH Y Pi3HUX chepax.
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AHAJII3 OCOBJIMBOCTEA BUHUKHEHHSA, PO3BUTKY TA TACIHHSA
MMOXKEX EJIEKTPUYHUX TA I'IBPUIHUX ABTOMOBIJIIB

MMOBIpHICTE BUHUKHEHHS TOXEXi y aBTOMOGiM Mic/aA 3iTKHEHHS 3pOCTaE y
pa3yd He3aJIeXKHO BiJi TUIy NPUBOJA, AKUM BUKOPUCTOBYETbCA. lle cTocyeTbeca i
eJIEKTPUYHUX Ta TiIOpUJHUX TPAHCNOPTHHUX 3acob6iB. OcoOJIMBICTIO aBTOMOGIIIB, fKi
06/1a/lHAaHHI CUJIOBUMHU OaTapesiMH, € Te, L0 TMicJsd BUHUKHEHHSl [JOPOXXHBO-
TpaHcnopTHoi npurogu ([ATII) BuUHMKAe HMOBIPHICTb ypa)KeHHS €JIEKTPUYHUM
CTPYMOM, a TaKO>X BUHUKHEHHSI BTOPMHHUX YMHHHUKIB, AKi UM COpUYMHeHHi. AHasi3
NO0XKEeX eJIeKTPOMOOiJIiB MOKa3as, 1110 BOHU BUHUKAIOTH MiJ Yac pyxy, CTOSIHKH, MiJ 4ac
3aps/iKaHHA Ta Micd 3iTKHEHHS.

JocnigHuky HanioHanbHOI acouianii nmpotunoxexHoro 3axucty (NFPA)
CTBEPJKYIOTb, 1[0 [IJIl TACiHHSl MOXEX eJIeKTPUYHUX Ta TiOpUJHUX TPAHCIOPTHUX
3aco6iB MOTpPiOHO Oinbllle K BOTCHEraCHUX pPEYOBUH, TaK i 4yacy JJs raciHHA y
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NOPiBHAHHI 3 MOXeXaMu aBTOMOOi/NiB, fAKi 06/1aflHAaHHI JBUTYHAMHU BHYTPIIIHBOIO
3ropsiHHA ([1B3).

Pa3oM 3 TUM y NOXeXHO-pATYBaJbHUX CJYKO BUHUKAIOTh NE€BHI TPyAHOIL|, 110
CTOCYIOTbCSl HANpsSIMKy TaciHHA Ta INpPOBeJeHHS aBapilHO-pATYBaJbHUX poo6IT. [0
TaKMX TPYJAHOILIB HajeXaTb: CKJAAHICTb iAeHTUdiKyBaTH TpaHCHOPTHUU 3acib 3a
BU/JIOM JKepesia eHepril (eJleKTpoMo6iJib, FiGpU/ TOIL0); HEAOCTATHIN piBeHb 3HAHb Ta
HAaBUKIiB 110JJ0 06e3MeYHOro BiJK/JYEHHS CUJIOBOI Mepexi eJleKTpoMobiss;
HeJOCTaTHIA piBeHb 3HAaHb TA HABUKIB 1100 BUIYCKY XIMIiYHUX PEYOBUH 3 CUJIOBUX
akyMyssTopHUX 6aTapei (AKB); pu3uky, 1110 N0B’A3aHHI 3 Ni/|BUIEHOI0 HANIPYT010, KA
MOKe 6y TH «IIPpOOHTa» Ha Ky30B aBTOMOOIJIS.

Oco61MBICTIO OXKEXK eJIeKTPOMOOi/iB € MOXIMBICTb MOBTOPHOTO 3aiMaHHS, sIKe
MOXe OYyTH BiJl KJIbKOX TOAUH A0 KiJIbKOX Ai0, @ TO i THXXHIB BiJi MOMEHTY MOBHOI
JIoKaJazaljii moxexi Ha TakOMy TPaHCIOPTHOMY 3aco6i. Tpanisauce BUNAJKU KOJHU
NOBTOpPHe 3ailMaHHA BiAbOyBasochb MTiJy 4Yac OYKCMpyBaHHS 4YM NepeOyBaHH:A
eJIeKTpOMOOiJIA Ha TeXHIYHOMY MailJaHuuKy 4u MauctepHi [1, 2]. Taki mnogii
TPaIJISIOTbCA 4Yepe3 Mepebir ek30TepMiuHMX peakliil y cu/ioBii 6GaTapel i ByacHe
IBUAKICTb Nepebiry Takoi peakuii (a oTe i KiJIbKOCTI BH/iJIEHOr0 TemJa) BU3HAYa€E
IHepLiMHICTb Yacy /0 TOBTOPHOTO 3alMaHHS.

HarionasnbHa acouianisg npotunoxexHoi cayx6u CIIA mae Taki pekoMeHAallii:
po3TalloByBaTHU aBTOMOOiJb, AKUK NOOYBaB y MOXeXi, Ha BificTaHi He MeH11e 15 MeTpiB
BiJi TOpIOYMX KOHCTPYKLIiM Ta MarTepiajiB; 3a MOXJMBOCTiI, 3 BUKOPUCTOBYBAaTH
TeJIeBi30PH Ta CIIOCTEPIraTH 3a TeMIIepaTypoOr0 CUJI0BOI 6aTapei ;0 MOMEHTY ii TOBHOTO
po3psAMKaHHA; BiJJKPUBAaTU BiKHa Ta JABepi aBTOMOOINIA A/ BUIIYyCKYy MOXJHWBHX
TOKCUYHUX rasis.

[llofo BOrHeracHUX pe4YoBUH, TO [JJIA TaKOTO PpOAY TIOXeX MOXHa
BUKOPHUCTOBYBAaTH BOJAY Ta BOJHI PO3YMHHU 3M04yBayiB. OcTaHHI 3a6e3Me4yy0Thb Kpalle
INPOHWKHEHHA BOJAM Yy INUJIMHA CUJOBOI 6arapei, 3aBAAKM 3MEHIUEHHIO CHUJI
[IOBEPXHEBOr0 HATATy BoAU. TakoX pAAOM HAyKOBUX Ipallb BCTAaHOBJIEHO, L0 3
BUKOPUCTAaHHAM 3MOYYHOUMX PO34YHMHIB [/ raciHHA MOXexi NoTpiobHo y 2-2,5 pasu
MeHIlle PO3YMHY Y IOPiBHAHHI i3 raciHHAM BOJ010.

[[logo mpoAYKTUBHOCTI MoJayi, TO HAyKOBi mpali y Lid [apyWHi BUCBIT/IIOOTH
HACTYIIHI pe3y/JbTaTH: [JJIg YCHIIHOTO TraciHHA TiOpUJHOrO0 TPaHCIOPTHOIO 3acoby
NOoTpiO6HO 3a6e3neYynuTH Nojavyy Boau 1-4 ji/c, Ta 4yac raciHHsI MO>Ke CTaHOBUTH 15-56 xB;
JIJIS1 YCHIIIHOTO TaciHHA eJIeKTPUYHOT0 TPAHCIOPTHOTO 3aco0y MOTPiOHO 3a6e3neynuTH
nojayvy Boau 4-10 J1/c, Ta yac raciHHsI MOXe CTaHOBUTH 36-60 xB [3].

3BaKal4yud Ha HebOe3NeKH, fAKI MOXYyTb BUHHUKHYTH Ha eJeKTPUYHUX Ta
riopuHUX aBTOMOOLJIAX, BUPDOOHUKM BHUKOPUCTOBYIOTb HMU3KY CHUCTE€M 3aXUCTy BiJ
NoJIiIOHUX BHUMAJKIB, a caMme: IMOCUJIEHY i30Jis1il0 JJiIT Mepexi BUCOKOI Hampyru i3
JI0JJaTKOBUM 3aXHWCTOM KJIeM; BUCOKOMILHUH KOPIYC, Ae po3MimytoTecs cunoBi AKB;
cujioBa Gartapes O0O0JIaJHYETbCS OKPEMUM KOHTYpPOM OXOJIOJKEeHHs; Oe3nepepBHUM
eJIeKTPOHHUM KOHTPOJIb 33 aBapiiHUMM pexMMaMHu po60TH (KOpOTKe 3aMHKaHHA Ta
nepeHaBaHTa)XeHHA) OOpPTOBOI Ta CHUJIOBOI eJIeKTpOMepexi; akKTHUBHe pO3psJKaHHSA
cunoBol AKD y pasi HectipaBHOCTI; MUTTEBe Bifk/ao4eHHd cuoBoi AKB y pasi aBapil uu
N02KeXi 3 BAKOPUCTAHHAM IliponaTpoHa.
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KOHTPOJIb [IOBITPAHOI'O CEPEJOBHIIA HA OF’€EKTAX
3BEPITAHHA HA®TU TA HA®TOIIPOAYKTIB

Bu3sHaueHHs KOHIeHTpalil cyMiui roproyux rasiB Ta napiB y moBiTpi po6o4oi
30HU 00’€KTiB 36epiraHHsA HapTHU Ta HAPTONPOAYKTIB NOTPEOYIOTh CY4YaCHUX CIIOCO6iB
Ta METO/iB aHaJidy HasfBHOCTi TPaHMYHOrO 3HA4Y€HHS KOHUEeHTpalii HebGe3MmeuHux
PEYOBUH JJ11 NonepeP)KeHHSI BAHMKHEHHS HaZ[l3BUYalHUX CUTYalli}.

Ha panuit yac BigoMo 6Gisbiie 200 pi3HMX MeTO/iB Ta 3aco6iB BH3HA4YE€HHS
KOHILleHTpallii He6e3NMeYHUX PeYyoBUH B MOBITpPi po60o4yoi 30HU. MeToAu KOHTPOJIIO
BMICTy XIMiYHUX pEYOBUH B NOBITPI NOAIATLECA HAa TPU I'PYNHU: iIHAUKATOPHI MeTOAU
xiMi4HOT0 aHas1i3y, caHiTapHO-XiMiYHI MeTO/i1 Ta 6e3nepepBHO-aBTOMATHYHI METO/H.

HasBHicTb KOHLleHTpalii CyMilli ropro4ux rasis Ta napiB B NOBiTpi po6040i 30HU
noTpebye BUOip epeKTUBHUX (ONTUMa/TbHUX), OIEPAaTUBHUX METO/IiB KOHTPOJIIO BMICTy
Hebe3MeYHUX PEeYOBUH JJis 3abe3NeyeHHs BU3HAUEHHS KOXHOI CKJafoBoi Ha ¢oOHi
iHIIMX 3’€HAHb Ta MOMXJIMBICTb KiJIbKICHOI OI[iHKK IIUX JoMillok. Bubip epeKTUBHUX
(onTUMasbHUX), ONEPATUBHUX METOJIB KOHTPOJIO BMICTy HebGe3NeYHUX pevyoBUH
NOBHHEH 6a3yBaTUCh HA: BHUCOKIKM YYyTJIMWBOCTiI, BUCOKIH BHUOIPKOBICTbH, 110 [a€
MOXJIMBICTb ifleHTU(diKyBaTU HebGe3neyHy peYOBUHY, siKa BU3HA4a€ThbCs, Ha ¢OHI
iHIIKX, 4aCTO GJIM3bKUX [0 HbOTO MO BJACTUBOCTSAX Ta Oy 0Bi; HAZiMHOCTI MOKas3iB, 1110
He 3MIHIOITHCA B 3aJIeXKHOCTI BiJi CKJIaZy IMOBITPAHOrO CepefoBHILA, TeMIlepaTypy,
THUCKY Ta BOJIOTU; MOKJIMBOCTI BU3HAYEHHA PEYOBUH, L0 aHANI3YIOThCA B LIMPOKOMY
Jliarna3oHi KOHIEHTpallili, NOYMHAIUYM BiJi T'PaHHUYHO-AONYyCTUMOI KOHIEeHTpalii Ta
3aKiHYYI0YM MaKCHMaJIbHO MOXJIMBOK B JAHOMY BUPOOHUITBI NPY pPi3HUX aBapilHUX
CUTYyallisiX; 6e3MepepBHOCTI aHa/li3y B SIKOCTi eJleMEHTIB aBTOMAaTH30BaHUX CUCTEM
PaHHbLOI'O BUSAIBJIEHHSl 3arpO3UM BUHUKHEHHS HAJI3BUYalHUX CUTYyalild Ta CIOBIileHHS
HaceJIeHHS Ha 06’€KTax MiJBUILEHOI HeGe3IeKH.

ABTOMaTH4HI MeTOAY aHaJ/i3y KOHUEHTpalil CyMiuli roproyux rasiB Ta mapis B
NOBIiTpi po604YOi 30HU JAKTb MOMXJIHUBICTb ONEPATUBHO OTpPUMATH eQdEKTUBHI
pe3yabTaTH Ta MOXYTb OyTH BUKOPHCTAHI PU 3aXMCTi 06’€KTIB 36epiraHHsA HAPTHU Ta
HadTONpPOAYyKTiB. ABTOMaTU4YHiI rasoaHasi3aToOpH, Y BiAIOBIAHOCTI A0 aHaJITUYHUX
MEeTO/IB fAKi BUKOPUCTOBYIOTBLCS, MNMOAIIATBCA HAa MeXaHiyHi, MardiTHi, TeIJOBI,
CIEeKTPOMETPUYHI, eJIeKTPU4YHI Ta ONTUYHI. be3nepepBHO-aBTOMAaTHW4HI MeTOAU
aBTOMAaTUYHO KOHTPOJIKIOTHL 1 CUTHaMI3YIOTh NP0 HAABHICTb KOHLEHTpauil cyMiuii
roproyydx rasiB Ta mapiB B MOBiTpi pob6ouyoi 30HU. [lJg 1bOro MNpPHU3HAYEHi
rasoaHajizaTopd 1 rasocUrHasizaTopu. BoHHM mnpanowTh Ha MNOPUHUMUILI 3MiHU
eJIeKTPUYHUX BJIACTUBOCTEW PEUYOBUHU (E€JIEKTPUYHOIO OMOpY, eJeKTPONpOBiJHOCTI,
eJIeKTPUYHOI EMHOCTI) NpH XiMi4HIK peaklii abo MpU pPO3YMHEHHI B HIiW WKiAJUBOI
pEe4YOBHHH, KA KOHTPOJIOETbCA. 3a 3MIHOKW  eJIeKTPUYHUX  BJIACTUBOCTEWU
BCTAHOBJIOIOTHCH 3HAYEeHH KOHIeHTpaIlil IKiJJMBOi peYOBHUHHU.

MeToau Ta cnoco6d aBTOMAaTUYHOTO KOHTPOJII0 KOHIEHTpalil cyMilli roproyux
rasiB Ta nmapiB B NoBiTpi po6040i 30HU 006’€KTIB 36epiraHHsA HAPTH Ta HAPTONPOLYKTIB
NOoTpebyTh MOCTIMHOrO BJOCKOHAJIEHHS] TeXHIYHHUX 3ac06iB AiarHOCTUKU Ta BUOOPY
edekTUBHOTO npolLecy ileHTUdikallii Hebe3neuHUX pe4OBUH.
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HuxHA KOHIleHTpaliliHa MeXa MOLIMpeHHs (PO3MOBCIO/KEHHs) IMOoJyM's
(3amanenHs) (lower explosive limit, LEL); HKMII, %: 06'eMHa yacTka rasy a6o mnapu B
HOBITpI, HUXKYe AKOI He YTBOPIOETHCS BUOYXOHebe3MeuHa ra3oBe cepe/loBUILLE.

Yum Huxde 3HayeHHs HKMP roprodoro rasy a6o mapu B MoBiTpi, TUM 6Gisblie
po3Mipy BUOyxXOHe6Ge3nmeyHoi 30HM |1 IIBUJAKICTb HAKONMHWYEHHS1 BHUOYXxOHebe3meyHol
cymii. [Ipy ofHAaKOBUX IHTEHCHBHOCTSIX BUTOKIB ra3u 3 6iJiblll HU3bKUMHU 3HAYE€HHSAMU
HKMP cTBopsATh BUOYyXOHebGe3neuHy KOHLEHTpalilo MBHUALIE, HDK rasu 3 Oiabul
BUCOKHMMH 3Ha4eHHAMHU HKMP.

Ax HKMP, Tak i BKMP 3anexarts Bif TeMnepaTypy HaBKOJIMIIHBOTO CEpe0BHUILA
i aTMocdepHOTro TUCKY, ajie B MeKaxX 3BUYANHUX 3MiH 1€ BIJINB HE3HAYHU .

OCKiZIbKM MeXi BCTAaHOBJIOIOTbCA [JOCJAIJHMM LLIAXOM, B PI3HUX KpalHax
BcTaHoBJeHi pi3Hi 3HaueHHA HKIIP i BKIIP, aki MaloTb y3aKOHeHUH CTAaTyC, HAlPUKJIAZL:

— NFPA (Flammable and Combustible Liquids Code- KO/JH Jlerko3aliMucCTi Ta
jgerkoszamucti piguHu) 30 - BugaBHunTBo CIIA (HanionanbHowo Acouianiero
[IpoTunoxexHoro 3axucry);

— 6a3a gaHux GESTIS - HiMenbka 6a3a JaHUX NPO LIKiJJIWBI peYOBUHHU.

CITMCOK JIITEPATYPHU

1. IBH B.2.5-76:2014 «ABTOMaTH30BaHi CHUCTEMH PAHHbOIO BHUSBJIEHHS 3arpo3u
BUHUKHEHHS Ha/I3BUYaWHUX CUTYallil Ta CIOBIll[eHHs HaceJeHHSI».

2. JCTY EN 60079-29-1:2017 BubGyxoHeGe3ne4Hi cepemoBuma. YactumHa 29-1.
['a30aHasizaTopu. Bumoru 1o xapakTepucTUK razoanasizatopiB roprounx rasis (EN 60079-29-
1:2016, IDT).

3. ACTY EN 60079-29-2:2016 BubOyxoHeGe3mne4Hi cepemoBuma. YactuHa 29-2.
[azoaHasizaTopu 1 curHasizatopu. Bubip, ycraHoBka, 3acTocyBaHHS 1 TexHiuHe
00C/TyTOBYBaHHSA aHaJi3aTOPIB i CUTHAJi3aTOPiB rOPIOYHUX ra3iB i KUCHIO.

4. TY-ra3-86 Bumor a0 ycTaHOBKM CMTHaJ/1i3aTopiB i razoaHaizaTopis.

5. ICTY-3T b B.2.6-103:2010. HacraHoBa. Pe3epByapu cTaseBi ropu3oHTaJbHI A
HadTonpoaykTiB. KoHCTpyKLii i po3Mipw.

6. JICTY b B.2.6-183:2011. Pe3epByapu BepTHKaJIbHI I[UIIHAPUYHI CTa/eBi A1 HAGTH
Ta HadTOnpOAYKTiB. 3arayibHi TexHiuHi ymoBu ('OCT 31385-2008, NEQ).

YAK 620.179

Jazinb B.1, l'onuaperko C., llle6aHosa H.%,

Topdees I1.2, 0-p Hayk 3 depoic. ynp., npogpecop
Yepkacvbkull IHcmumym nodxcexcHoi 6e3neku imeHi 'epoie YopHobus
HayioHabHo20 yHIBepcumemy yuegiibHozo 3axucmy Ykpainu!
IHcmumym depcagHozo ynpasAiHHA ma HAyKo8ux 00CAi0XHCeHb
3 yusisnbHozo 3axucmy, M. Kuig?

JOCJIKEHHA HAZIMHOCTI BY IIBEJ/Ib 3 BAKOPUCTAHHAM TEOPII
IMOBIPHOCTEN TA MATEMATUYHOI CTATUCTUKHU

BunpobyBaHHs Ha pO3TAr € OCHOBHMM | HaWOUJbII MNOMIMPEHUM METOJOM
JIabopaTOPHOTO AOC/i/I)KEHHS | KOHTPOJII0 MeXaHiYHUX BJIACTUBOCTEN MaTepiaJiB.

[i BUnpoOyBaHHSA NPOBOJASATBHCA i HA BUPOOHUITBI /i1 BCTAaHOBJIEHHS MapKH
NOCTaBJIE€HOI 3aBOJAOM CTaly abo JAJs BUpilleHHS KOHQJIKTIB Nmpu po3c/iflyBaHHI
aBapiu.

Y Takux BHUNajKax, KpiM MeTasorpadidyHuX J0CaAiaKeHb, BU3HAYAOThCSl TOJIOBHI
MeXaHiYHi XapaKTEepUCTHUKHU Ha 3pa3Kax, B3ATUX i3 30HU pyWHYBaHHA KOHCTPYKILii.
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Y naHill po60Ti BUKOPUCTOBYETLCSA yHiBepcajbHa BUNIPOOyBaibHa MalirHa P-10
3 riipaBJIiYHUM NIPUBOJAOM i MaKCMMaJbHUM 3ycusiaM 100 kH.

3pa3ku BifjibpaHi 3 cTaji, Mifi, AropasOMiHilO Ta JiaTyHi, BUTOTOBJIEHI 3a
CTaHAAPTOM i MaloThb 0JHaKOBYy popmy (puc. 1).

a) 4o d
&I v -|:D
- fg -
6) Ay
. J—
. |
—  Tree—
- Ig -

Puc. 1 - 3pasku 011 8unpoby8aHHs HA po3msie

3pasky, AKi BCTAHOBJIIOIOTbLCA B 3aXBaTH MALUUHY, NiCJIA BKJAOYEHHA HACOCa, L0
CTBOPIOE THUCK B pob6o4yoMy LUAIHAPI, 6yJe BifuyBaTu JedopMallito po3TATryBaHHS. Y
BUMipIOBaJIbHOMY 06JIOLli MallMHM € IIKajJa 3 Po060YO0I CTPiKow, MO fAKIH MU
CIoCTepiraEMo 3poCTaHHA NepefaHoro 3ycuida F.

JliarpaMa po3TaryBaHHA (puc. 2) xapaKTepH3ye N0Be/liHKY KOHKPeTHOTI0 3pa3kKa,
ajle HifK He y3arajbHeHi BJIACTUBOCTI MaTepiasy. [11 OTpUMaHHA XapaKTepPUCTUK
MaTepiasy OyAyeTbCS YMOBHA JiarpaMa Hamnpyr, Ha sKik BiJK/aJaloTbCs BiJHOCHI
BEJIMUMHU - Hanpyru o = F / Ao i BifHocHiI gedopmaunii € = Al / 10 (puc. 3), ae Ao, lo -
[104YaTKOBI MapaMeTpH 3paskKa.
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Puc. 2 - [liaepama po3msicyeaHHs 3paska 3 majosyaneyesoi cmaau
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Puc. 3 - YmoeHa diazpama Hanpye npu po3msi2y8aHHi
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YMoBHa pajarpaMa Hanpyr IpU pO3TATyBaHHI [03BOJIAE BU3HAYUTHU HACTYIHI
XapaKTepUCTUKU MaTepiasy (puc. 3):

— Opyg — MeXa NPONOPLIMHOCTI — HANPYra, NepeBHUILeHH AKOro NPpU3BOAUTH /0
BiIXWJIeHHd BiJ 3aKOHY ['yKa;

— Oy — MeXa IPYyKHOCTI — HaNpyra, IpU IKOMY 3a/IMIIKOBE [T0JOBXEHHH J0CATrae
0,05 %;

— Or—MeXa TeKydoCTi - Hampyra, NpU $SKOMY BiZj0yBa€eTbCsi 3pOCTaHHSA
Jebopmalii npu NoCTiiHOMY HaBaHTa)XeHHi. |HO/i IBHOIO Mal/JaHYUKHK TEKY4OCTi Ha
JlarpaMi He cnocTepiraeTbcd, TOJAI BU3HAYa€TbCd YMOBHA IpaHUIA TEKy4OCTi, NpHU
SIKOMY 3aJIMIIKOBI Aledpopmallii ckiagaoTs = 0,2 %;

— Om (o) - Mexa MigHocTi (TUM4YacoBuM omip) -
MaKCUMaJIbHOMY HaBaHTaXKeHHi;

— Op— Halmpyra po3pHUBY, BU3HAYAETbCSA YMOBHE Oyp i AicHE Oup=Fp/Aw, fie Aw -
oA rnepepisy B Miclii po3pusBy.

3a aiarpamMoro Hampyr Mo>XHa HabGJIM>KeHO BU3HAYUTH MOJAYJIb PYKHOCTI | poay
(Mopynb FOHra):

Halpyra, BiAnoBigHe

E=0on/e=tgq,

Y BUNpPOOYBaHHSIX Ha PO3TAr, AOCHIPKYBaJd CTaHAAPTHI 3pa3ku 3 Pi3HUX
MaTepianiB (cTajb, Mifib, JaTYHb Ta [JIOPaTOMiHiN) i OTpUMaJH TaKi pe3yJbTaTH:

Marepian [ToyaTkoBa [lnowa Hamnpyra BigHoCcHa Monaynb
3pa3ska nJIoia MIOTIEPEYHOTO | PO3PUBY | Aedopmalis | IPYKHOCTI
MOIepPEeYHOTro nepepisy B op, MIla £ I poay, E,
nepepisy, MicTi Mlla
Ao MM? PO3pHUBY,
Ay MM
CTaJlb 41,83 30,96 42600 0,213 2x10°
MiJb 48,99 29,2 18150 0,165 1,1
JIATYHb 53,3 27,3 11000 0,11 1,0
JIOpaJIloOMiHiu | 47,76 24,6 8820 0,126 7
BucHOBOK: B Tabuiviii HaBeJeHO OTPHUMaHi XapaKTePUCTHUKM MilHOCTi i

JNiepOopMaTUBHOCTI Ta AOBIIKOBUMHU TAGJIUILSIMHU 3p06JIE€HO BUCHOBKH M0 BUNIPOOYBAaHUM
3pa3kaM Mpo BiJNOBiJHYy MapKy MeTasiB. B mnogainblioMy MJIAHYETbCA JOCAIAUTH
TeMIlepaTypHY 3a/ieXHicTb MoAyss HOHra martepiasiB, siki BUPOOYBaJUCh, IIJISIXOM
MaTeMaTUYHUX PO3PaAXYHKIB U MOPiBHAHHS 3 pe3y/ibTaTaMU BUIIPOOYBaHHS.

CIIMCOK JIITEPATYPHU
1. HaBuanbHuit noci6Huk «Kypc sneknint «Texniuna mexanika» 2018, Yepkacu: YIIIb im.
['epoiB YopHobus.-2018.-274 c.
2. AnypreB B. MW.CnpaBoyHMK KOHCTpyKTOpa-maumunHoctpouteass B 31. T. 1/
B. . AnypsbeB; 8-e u3j., nepepab u gomn. Ilog pea. U. H. ’KectkoBoii. — M.: MaliMHOCTpOEHUE,
2001. —C. 34.ISBN 5-217-02963-3
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YAK 624.012

Jankesuy L1, kKaHO. mexH. HAYK,
Kantok B.1, kaHO. mexH. Hayk, doyeHm,
Hedinvko 1.2, CidHetl A%, Jlosymupcoka A%,
Tpowkin C.2, ConinbHik B.2,
CidHeii C2, KaHd. mexH. HaykK
HayioHanwHull yHieepcumem «/Ibgigcbka nosimexHika»,!
Yepkacvkull iHcmumym nocexcHoi 6e3neku imeHi I'epoie YopHobuas
HayioHanbHo20 yHI8epcumemy yugisibHo20 3axucmy Ykpainu?

JAOCIIIXKEHHA IMPOTPIBY 3A/II30BETOHHOI IJIMTH B YMOBAX
CTAHZAPTHOI'O TEMIIEPATYPHOI'O PEXKUMY INOKENKI

3 MeTOl0 MPOBEJIEHHS 0CJi/I)KEHHS CTBOPEHI TemJoBi MaTeMaTHU4Hi MoJeni [1],
mo QYHKIIOHYIOTh Ha OCHOBI HecTalioHapHOTO JBOBHUMIpHOTO KBasiJiHiHOTO
piBHAIHHSI TeMJIONPOBIJHOCTI 3 ePeKTUBHUMU TelI0Pi3UUHMMHU XapaKTepUCTUKAMHU
(T®X) 6eTony i craui (puc. 1, 2) y BignosigHocTi g0 BUMor [2].

A, BT/(M-°C) 3 o IW(2C)
2 | | 2.5=10 | |
2:10°F .
13 -
1510 -
1 = 3
1107 .
03 I I & °C 5[:]0 ] ] E..:G
0 500 1x10° 15 x10° 0 500 1x10°
a a.
Puc. 1. - TensogizuyHi Xxapakmepucmuku 8axcko20 6emoHy Ha 2paHimHOMY
3anosHK8aui: a - koeiyieHm mensionpogioHocmi; 6 - numoma menja0EMHICMb
A, Bri{m-=C {lkr-=
go oM7) | L5x10° e AXKTC)
A0 ] ‘)
1x107 .
40 I
500 = -
30 - >
20 ] ] &g =C 0 | | gec
0 500 1x10°  15x10° 0 500 1x10°  15x10°

Puc. 2. - Tennogizuuni xapakmepucmuku cmaai: koegiyieHm mensionposioHocmi (a);

numoma men/i0emMHicms (6)
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[Ipy mnpoBeAeHHI TeMJOBUX OOYHUCIEHb [JOCHI[IXKYBAaHOI KOHCTPYKIii 6yJs0
BpaXxOBaHO BIUIMB MiJBUILEHUX TeMIlepaTyp BiJ moxexi 3 ofgHoro Ooky. /[na
IpoBe/leHHsI MaTeMaTUYHUX 004MC/IeHb Oy/a No6y0BaHa CiITKOBA MO/JieJb KOHCTPYKILil
[3], BuA sikoi mpeacTaB/IeHU Ha puUc. 3.

Puc. 3 - Cimkosa mo0desb 3a1i306emoHHOI naumu

1110.35 2
316,01 5
=T mvb-::‘.;mwwt—-—-éu;:f.lmm.

65122 3

677.65 8

EED-

Puc. 4 - IlowupeHHsi memnepamypu 8 pe3y/abmami mensa08020 8NnaAU8Yy
CMaHdapmHo20 memMnepamypHo20 pexcumy noxcexci

Jlns oTpuMaHHs HaMbi/bII JOCTOBIpHOI BidyaJiizallil moBeJiHKU 3a/1i3006€TOHHOI
IJIMTH NPUA BIJIMBI CTaHAAPTHOT'O TEMIIEPATYPHOrO PEXUMY BiJ| MOXKeXi, KOHCTPYKIid
PO3TI/ISAIAETHCS B TOBHUX po3Mipax [4].

Y 3B’d3Ky i3 HasIBHICTIO T€OMETPUYHUX 0OMeKeHb PO3PaXyHKY 3a CHPOILIEHUM
MeToZoM (/iviie MIMTU ToBIMHOW 200 MM) [1]. 3a pe3yabTaTaMU BUKOHAHHUX
004YHC/IeHb TEMJIOBOI 3aJjlauyi MpoBeJleHO aHaJli3 MOpPiBHAHHS OTPHMAaHUX MOKA3HUKIB
NOLIMPEHHS ycepeAHEHOI TeMIlepaTypd 3 MOKa3HUKAMH TeMIlepaTypHUX HOMOTrpam
pPEKOMeHJ0BAaHUMU EBPOKOAOM 2. 3 MOJaJbLIOK MOXJIMBICTIO PO3POOKU METOAUKHU
BU3HAYeHHS NOUIMPEHHS TeMIIepaTypH Y 3a/1i300€TOHHUX MJIMTAX.

CIIMCOK JIITEPATYPHU

1. nanp T. M. Po3BUTOK HAyKOBHX OCHOB pO3PaxXyYHKOBOI OI[iHKM BOTHECTiMKOCTi
6y/iBeJIbHUX KOHCTPYKLiH 332 YMOB BIJIUBY IapaMeTPUYHUX TEMIIEPAaTYPHUX PEXUMIB NMOXKEX :
JIUC. IOKT. TexH. HayK : 21.06.02 / Illnanb Tapac MukosaiioBuu - JIbBiB, 2019.

2. ACTY-H B EN 1992-1-2:2010 €Bpokog 2. IlpoekTyBaHHf 3a/1i306€TOHHUX
KOHCTPYKLi#. YacTuHa 1-2. 3arasibHi noJyioxkeHHs. PO3paxyHOK KOHCTPYKIiil HA BOTHECTiNKICTb.

3. Dao Duy Kien; Do Van Trinh; Khong Trong Toan; Le Ba DanhFire Resistance Evaluation
of Reinforced Concrete Structures// 2020 5th International Conference on Green Technology
and Sustainable Development (GTSD), DOI: 10.1109/GTSD50082.2020.9303102.

4. JCTY-H B EN 1991-1-2:2010 €Bpokog 1. Jlii Ha koHcTpykKuil. Yactuna 1-2. [ii Ha
KOHCTPYKLI IiJ Yac moxexi.
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YAK 614.841; 621.838.4

Jendapenko I0., kaHO. mexH. Hayk, doyeHm,
baawyk 0., lllenak C.
Yepkacvkull iHcmumym nocexcHoi 6e3neku imeHi I'epoie YopHobuas
HayioHasbHO20 yHi8epcumemy yugiibH020 3axucmy YKpaiHu

BU3HAYEHHA I''APABJIIMHUX ITIAPAMETPIB I XAPAKTEPUCTHUK
BOAAHUX INIJIMHHUX HACAZIKIB-PO3IIN/IIOBAYIB

3 MeTOH BU3HA4YE€HHA TifjpaBJIiYHUX NapaMeTpiB i XapaKTEepUCTUK LIIJIMHHUX
HACaJIKiB /11 CTBOPEHHSI HE3aTOIMJIEHUX PO3NUJIEHUX BOJASTHUX CTPYMEHIB y BiJIbHOMY
npocTopi HeoOXiJHO y BiamoBifHOCTi 3 [1; 2;] mMpoBecTU eKCIepUMEHT 3a TaKOoM
MeTOUKOIO:

— IepeBipKa MILlHOCTi Ta repMeTUYHOCT];

— Mif riipaBJaiYyHUM TUCKOM;

— BU3Ha4YeHHs GAaKTUYHOI BUTPATH BOJY;

— BHU3HAY€HHS [JOBXWHU PO3NUJEHOr0 BOAAHOIO CTPYMEHf, 10 CTBOPHETHCA
HacaJIkoM Ha MOXeXHUH cTBOJI [3];

— BH3Ha4YeHHs KyTa ¢paKesy po3NuJeHHS BOJH;

— BHU3HAY€HHA AKOCTI CTpyMeHs Ta PiBHOMIPHOCTI po3lnOAi/ieHHA Kpalesb y
HbOMY.

MiHicTh i repMeTUYHICTh CTBOJIIB (HAcaAkiB) mepeBipsAlTb NPU BiAKPUTHUX
[IepeKpUBAOYUX MPUCTPOAX | 3arjylleHUX BUXIJHUX OTBOpax. Yac BUTPUMKHU IiJ
THUCKOM — He MeHlle 2 XB.

BumiproBaHHs BesM4uMH po6oyoro Tucky (0,6*01 MIla) ta icnuroBoro (0,9+01
MIIa) npoBOAMTHLCSA 3a AONOMOTO MaHOMeTpa AJis TexHiuHuX BuMipiB (FOCT-2405) 3
Mexero BuMiproBaHHA 01,6 MIla, BcTaHOBJIEHOT0 Ha BXO/i B CTBOJI, i IPU3HAYEHUX /11
niJl’€AHAaHHS HallipHUX PyKaBiB.

dakTuyHa BATpaTa BOJM MiJ, 4yac BUINPOOYBAaHHSA HACaJKiB KOHTPOJIIOETbHCA 3a
JIOTIOMOT 00 BUTPATOMIPHUX NPUCTPOIB kKJacy To4HocTi 0,3 BUNpPOOYyBa/IbHUX CTEH/ B
Ta JiduabHUKa xo04H01 Boau Tuny BT (T'OCT-14167), IKkMil BCTAHOBJIEHO y MiABIAHUX
JIIHiFAX CTBOJIa, TA XPOHOMETPIB.

3a BiZICyTHOCTiI JIIYMJBHUKIB XOJIOAHOI BOJAYM BUIPOOYBaHHS Ha (AKTUYHY
BUTpATy MO>KHa 3/[iiCHUTHU 3a JOIIOMOT0I0 MipHOT0 6akKa.

Jlns npoBeeHHs BUIIPOOYyBaHHS HEOOXIiAHO:

— 3ibpaTH cxeMy «IIOXKeXHa aBTOLMCTepHAa - posraaykeHHsa PT-80 -
nepexifHUK 3 KinbueM «[IpaHAT/asA» i MaHOMETPOM - HaNipHUU MOXEXHUU pYKaB
& 77MM [OBXKHHOI 4 M — MOXEXHUM CTBOJI 3 HACAAKOM JIJIsl CTBOPEHHSI PO3MUJIEHOT0
BOJISTHOT'O CTpyMeHsI — MipHUU 6ak eMHicTIO 200 J1»;

— 32 1I0IIOMOTO00 MOXKEKHOI aBTOLMCTEPHH 3/1iICHUTH 3abip i NoJjaBaHHSA BOAH 3
BOZIONIPOBIZHOI Mepexi 10 HAallipHOMY IOXKEeXHOMY PyKaBy [0 IepexiJHUKa 3 KiJiblieM
«[IpanaTasa» i MaHOMETpOM;

— 3a JOIOMOTOI0 LIEHTPaJbHOrO BeHTHUJA po3ranykeHHd PT-80 BcTraHoBUTH
po604rii BUNPOOYBa/IbHUM THUCK MO MaHOMeTpy i nepexigHuky BignosigHo 400; 500;
600; 700 kIla (ksac TouHocri 1,5; 0 + 1,0 MIla);

— II0 KOMaH/i NoJaTy BOJYy 4yepe3 CTBOJI 3 HACaZAKOM-PO3NUIOBAYEM Y MipHUU
6ak eMHicTio 2001, moyaBIIM BiAJiK 4Yacy WOro 3alOBHEHHS MpPU BiJNOBiAHOMY
TUCKOBI;

— BU3HA4YUTHU QpaKTUUYHY BUTpPATy BoAU Q yepe3 HacaJl0K-pPO3NUIIOBAY
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Q=

W
)
T

ne W - eMHicTb MipHOTO 6aKy, Ji;

T - cepeAHiM 4Yac 3aMOBHEHHs MipHOro 6akKy 3a pe3yJbTaTaMU TPbOX
JloCJifiiB K cepeiHE apuPMeTHUHE, C.

JlOBXKMHY BOJSIHOTO CTPYMeHs IepeBipsATb 3a gonomorotw pyJeTku (I[OCT
7502) 3 upidoro mnoginku 10 MM mnpu BCTaHOBJEHHI Hacajka /[Ji1 CTBOPEHHA
po3nuieHOro BOJAsAHOro cTpyMeHs mnig kytoMm 0,52 pag (30 °) g0 ropus3oHTy mif
po6oyum TuckoMm 0,701 MIla Ha BucoTi 1M BiAg Hacaaka [0 BUINPOOYBaJbLHOTO
MalJaH4YKKa.

Kyt d¢akesa po3nuseHHs BOJAM MNepeBipsATh 3a JAONOMOTol (GOTO3WOMKHU
dakesia 3 HACTYNMHMM BUMIpIOBAaHHSAM KyTa MiX NpPSMHUMHU JIiHiSIMH, IPOBEeJIeHUMHU 3a
KpalHIMU KpamiMHaMU Ha GpOTO3HIMKY, KyToMipoM 3 TouHicTio o 1 °. Ksac To4HOCTI
MaHOMEeTPIB, L]0 3aCTOCOBYIOThCA MiJi Yac BUNIPOOYBaHb, IOBUHEH OYTH He MeHIle 1,5.

[Ipy BU3HAYeHHI AKOCTI PpO3NUJEHOTO0 CTPYMeHd Ta pPiBHOMIpHOCTI
po3no/iJieHHsI Kpalneyb Ma€ 6yTH BioOpaXkeHO: o/iepKaHHSA CYLIJIbHOTO CTPyMeHs 6e3
60po3eH, po3llapyBaHb Ta O3HAK PO3MHUJIEHHS HAa BUXOJi 3 HacajKa; piBHOMipHe
pO3MOAi/IeHHA PO3MUJIEHOTO CTPYMeHS NPU MaKCUMaJIbHOMY KYTi pO3IMJIEHHS.
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3aeg’snoea 0.1, kaHO. mexH. HayK, doyeHm,
Kocmenko B.1, 0-p mexH. Hayk, npogpecop,
Kocmenko T.2, d-p mexH. Hayk, npogbecop
JloHeybkull HayioHabHUU mexHiYHUl yHigepcumem,?
Yepkacvkull IHcmumym nodxcexcHoi 6e3neku imeHi 'epoie YopHobus
HayioHabHo20 yHIBepcumemy yugiibHozo 3axucmy Ykpainu?

3HUXKXEHHSA HETATUBHOTI'O BIIVIMBY HA JOBKIJIJIA PO3BUHYTUX NIA3EMHUX
MOXKEX Y BAXXKOAOCTYIIHUX MICLIAX

BeseHHs ripHM4YMX pOOIT B IIaxXTax CIPUYMHSE 3a0pyAHEHHS MOBITPSA razamu i
TBEpPAUMHU YaCTUHKAMHU. /lOCUTb aKTUBHO Bi/I0yBa€ETHCS PO3HOC PEYOBUHMU 0 MOBITPIO i
Horo akymyJsuig mno6sausy gxkepen BuHocy. Ilig 4yac mnoxkexi Ha TipHUYOMY
HiANPUEMCTBI [0 MOBITPA HAAXOAATD WIKiA/IMBI pedoBUHH, cepen skux CO, CO2 Ta CHa.
BoHM CHpUYMUHAIOTb HEraTUBHUM BIUIMB HAa HABKOJIUIIHE Cepe/lOBUIIe Ta 3JI0pPOB’s
JIroien.

ByJia npoBezieHa OLiHKa HEraTUBHOI'O BIJIKBY PO3BUHYTHUX MiI3EMHUX MOXEXK Y
BaXKKOJOCTYNHUX MICLIIX 3 BUKOPUCTAHHAM JJaHUX JIabOpaTOPHUX aHasi3iB MIaXTHOTO
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NOBITpA NpHU JIOKadi3anil Ta raciHHi BUHUKJIOI Y BaXKKOJOCTYINHOMY MicLi Mif3eMHOi
noxexi Ha maxri «IliBgenHog0H6acbka» Ne 3 [1] (Tab.. 1).

Tabauys 1 - Konyeumpayii 2a3zie 8 waxmHomy nosimpi, o eudijssromuscsi npu
nidseMmHiil noxcexci

[Tepiof, Butpara Konuentpauisa CO, | Konuentpania | KonnenTparis

BUMipIOBaHb | MOBiTps, M3/c % 06. COz, % 06. CHa, % 06.
Hip ac 600 05 5,2 7,73
OXKeXi

ByB mnpoBejeHUM pO3paxyHOK BHUKUAIB TOkcMYHUX rasiB CO Ta CHs npwu
BUHUKHEHHI Ni/jI3eMHUX MOXeX, IKUH M0oKa3aB, L0 3arpo3u 3abpyAHeHHs aTMochepH
rasami, 110 BUAIJISIOTBCA MPU NOXKeXi, He Ma€ 3aBJSKU iHTEHCHBHOMY p036aBJIEHHIO
OCTaHHIX BEeHTUJIALiIHHUM NOTOKOM (Tab.1. 2).

Tabauya 2 - MakcumanbHe 3HAYEHHS NPU3EMHUX KOHYeHmpayill WKidausux
pevosuH

. MaxkcuMasibHe 3Ha4YeHHH IPU3eMHOI I'IK wKigausol
HIkigauBa . 3 .
KOHIeHTpawil Np¥ BUHUKHEHHI peYOBUHHU, MT'/M j
ped4oBUHA .
nifi3eMHUX noxex Cy, Mr/m3
Cco 0,029 5 <1
CH4 0,293 50 <1

OpHak mifg yac noxexi A0 aTMochepu HAAXOAUTD JlesiKa KOHILeHTpalisi OKCU/iB
BYIJIELI0 Ta METaHy, AKi € MapHUKOBHUMMU razaMu. A OCKIJIbKU Ha JIIKBiZjalilo Takoro
poAy aBapid MNOTPiIOHO JOCUThb BeJUMKUW MPOMDKOK 4Yacy, TO i BaJIOBi BUKHUAU
NAapHUKOBUX rasiB 0yyThb BeJIMKMUMU. TaKUM YMHOM, CKOPOY€EHHS Yacy JiikBigalii aBapii
Ta PHU3UKY IMOSIBU BUOYXOHeOGe3NeyHOI MEeTaHOMNOBITPSAHOI CyMilli mnpu3Beae [0
3MeHIIeHHA BU/IJIEeHHA NTApHUKOBUX Ta TOKCUYHUX ra3iB y HAaBKOJIMILHE CepeJoBUILE,
3HW)KEHHS BUTpAT Ha BeJleHHA aBapiiHUX POOIT.

ABTOpaMu 3anpoONOHOBAHO SAKICHO HOBMM CNOCI6 raciHHf NiZjI3eMHHUX INOXEX B
maxTax 3a JONOMOrol iHepTu3anii aTMocdepu rasomofi6HuM asotom [2]. Horo
CYTHICTb MOJIATAE Y CKOPOYEHHI Yyacy JiKBijalil aBapil 3a JOMOMOIr0O0 PO3MillleHHd y
BUPOOLI [1eKiJIbKOX e/JaCTUYHHX 000JI0HOK, HAIIOBHEHUX IHEPTHUM ra30M.

Po3paxyHOK 3HWXKEHHS BaJIOBUX BHUKHUJIB pPEYOBUH IIPpU BUKOPUCTAHHI
YA0CKOHAJIEHOTO CHOCO0Yy TraciHHSI PO3BHHYTUX MifI3EMHHUX NO0XeX NPOBeJeMO [Jif
NApHUKOBUX rasiB. Bu3HauuMMO Ba/OBi BUKU/JAU NAPHUKOBUX rasiB 3a 4ac raciHHd
MOXKeXi 3a CTapoto TexHoJoTier — 30 HIB TA 10 HOBOI TeXHOJIOTII raciHHA nmoxexi 3a 20
JHiB. Pe3ysibTaTu po3paxyHKiB HaBeJleHi B TabiuLi 3.

Tabauysa 3 — Peayabmamu po3paxyHkis

20 gHiB 30 gHiB
MBanC02:1779;1 T MBaﬂC02:2668;7 T
Msgancha=961,7 T Mzancua=1442,6 T

[lopiBHSIBIIM OTpHMMaHi JaHHi, MOXXHa 3pOOUTH BHUCHOBOK, L0 3a PaxyHOK
CKOpOYEeHHS 4Yacy JiKBiganil aBapii, CKOpOTHUIMCA BaJOBi BUKUAU MeTaHy Ta OKCUAY
ByrJento B 1,5 pasu.
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HoBa 3anponoHoBaHa TeXHOJIOTiA raciHHA MiJj3€MHUX M0XKeX Yy BaXKKOLOCTYITHUX
MicUAX JO03BOJIAE JOCATHYTHM €KOJIOTIYHOI e(deKTHBHOCTI 3a paxyHOK 3HMW)KEHH:
BaJIOBUX BUKUJZIB B aTMocpepy NAapHUKOBUX ra3iB MeTaHy Ta OKCUAY ByIJIeLl0 B
niBTOpa pasu.
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Kapakati B, Pomap B., kaH0. ned. Hayk, doyeHm
Yepkacwkull iHcmumym nocedxcHoi 6e3neku imeHi I'epoie YopHobuas
HayioHasbHO20 yHigepcumemy yugiibH020 3axucmy YKpaiHu

OCOBJIMBOCTI MPO®ECIMHOIO CAMOB/IOCKOHAJIEHHA
GAXIBUIB C/IYXKBU DUBIJIBHOI'O 3AXUCTY

CkJsiagHi i cynepeysiMBi 3MiHM, 110 BiAOYJ/IMCS B Hallikd KpaiHi 3a OCTaHHI POKH, Y
TOMY 4YMCJIi 1 CTaTUCTHKA OCTAaHHIX pOKIB CBiAYUTH MNpPO 30UIbIIEHHS KiJIbKOCTI
HaJ3BUYaMHUX CUTYyallil, y TOMY YMCJIi I0OXKeK 3 BUHU I'POMAJIsIH i MocaloBUX OCib, AKi
NOPYIIYIOTh BUMOTHU NPOTHUIIOXKEKHOI Oe3neky Tolo. Bce 1ie 06’€eKTUBHO aKTyaJli3ye
HEOOXiAHICTh fIKICHOTO MoJinieHHs1 npodeciiiHol AissabHOCTI (axiBIiB LIMBIJIbHOTO
3axXMUCTY, /1Sl AKMX HEOOXIJHOI € 3JaTHICTb [0 NpodeCiiHOro CaMOBLOCKOHA/IEeHHS.

Haragaemo, npodeciiiHe caMOBLOCKOHaJIeHHS — CBiJOMUH, LijecCnpsAMOBaHUU
npolnec TNiJABUILEHHS pPiBHA BJacHOi mnpodecikHOI KOMIETEHIii Ta pPO3BUTKY
npodeciiHO 3HaYyUUX SKOCTeH BiZMOBiAHO A0 coljiaIbHUX BUMOT, YMOB NpodeciiHoi
JIAJIbHOCTI Ta BJIaCHOI NpOTrpaMU PO3BUTKY.

ba3oBuMMM xapaKTepUCTHKaMU mpouecy npodeciiHOro caMOBJIOCKOHAJIEHHS €:
ocobucTicHO-podeciiHi  AKOCTi, MOTHBHM NpoPeciiHOro CaMOBAOCKOHAJIEHHS],
0COOJIMBOCTI peanizanii  npodecihHUX  LijaeH, caMOOIliHKa npodeciiiHoi
KOMIIETEHTHOCTIi. 3yNMHUMOCS OiJIbIl JleTa/ibHillle Ha IX XapaKTEePUCTHUII|.

OcobucricHo-npodeciiHUI KOMIIOHEHT - Lie CTaBJIeHHs ¢axiBLs A0 npodeciiiHol
JiSIJIBHOCTI 3 MO3ULil HOPM 3aKOHO/JABCTBA, YCBi/JOMJIEHHS HEOOXiJHOCTI Ta HasiBHICTb
6akaHHA 3JiMcHIOBaTH npodeciiHi Ail 3 mo3unii cy6’ekta npodeciiiHol JisIIbHOCTI Y
rajiy3i LMBIJIbHOT'O 3aXHUCTY HacCeJIEHHS.

MoTuBaliiHUN  KOMIIOHEHT TOTOBHOCTI 0cobucTocTi J0 mnpodeciiiHoro
CaMOB/IOCKOHAJIEHHS], 1110 3abe3nevyye npodeciiHy CIpsiIMOBaHICTb 0COOUCTOCTI, € 6a30BUM,
OCHOBOIIOJIO}KHMM, BiH CKJIaJAEThCA i3 CUCTEMU MOTHBIB, 0COOMCTICHUX CMHUCJIIB Ta IiJIEH,
110 BU3HA4YalOTh NpodeciiHy AiaabHIcCTh daxiBUd. Y cTpyKTypi MoTuBauil npodeciiHoro
CaMOB/IOCKOHAJIEHHSI MOXXHa BUJUJIMTU TPH B3aEMOIOB'SI3aHUX €JIEMEHTU: MOTHUBALifl
CaMOBUXOBAHHSA; MOTUBALlil CAMOPO3BUTKY; MOTHUBALlifl CAMOOCBITH.

Peanizaunis npodecilinux niseil 3HaXo4UTh CBill NPOAB B YMiHHI 3aCTOCOBYBaTH
npodeciiHO BaXKJIMBI 3HaHHSA y 6e3nocepefHiil NPpaKTUYHIN AiAbHOCTI (4,0 NpUKIIaLY,
B MepioJ NPOXOJKEHHs MPAKTUKH); aKTUBHINA MOo3uLil B OBOJIOAIHHI 3HaHHSIMU NPO
npodecito paxiBlis LUBIILHOTO 3aXUCTY; aJleKBAaTHIN cCaMOOIiHIli CUCTeMU 3HaHb, YMiHb
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JUI1 BUKOHAHHS QYHKIiN npodeciiiHol AisiibHOCTI; iHiLiaTHUBHOCTI Ta camMOCTiMHOCTI
Tolo. EQeKTUBHICTh LIbOr0 NpOIECY 3HAUYHOK Mipol 3yMOBJIeHA OCOOJMBOCTSIMH
HaOyTTs npodeciiHUX YMiHb B yMOBax BUILOT0 HABYaJbHOTO 3aKJIa/y.

OcobucricHo-nnpodeciiHun KOMIIOHEHT  npodeciiHOi  KOMIETeHTHOCTI
MaibyTHbOTO (axiBLs CAYKOU IIUBIJILHOTO 3aXMCTY 3HAaXO/JUTh CBill MOSIB y 31aTHOCTI
3aCTOCOBYBAaTHM 3HaHHA MiJf 4yac BUKOHaHHA NpodeciiHUX 3aBJAaHb, CIPOMOKHOCTI
BiAnmoBifasbHO 3/iHiCHIOBATH NpodeciiiHy Ai/IbHICTB.

CaMool1jiHKa Ha/IeXKUTh [0 LEHTPaJbHUX BJIACTUBOCTEN ocobucrocTi, ii aApa,
3HAYHOI MipOI0 BM3HAual4HM COLia/ibHY afanTalilo 0cobu U OyAy4Hu peryasTopoM ii
noBeAiHKU U aisabHOCTI. [Ipouec popMyBaHHA CaMOOLIHKM BifOYBa€TbCA y NpoLeci
HaB4YaJIbHOI JiIIbHOCTI (IK B yMOBaxX ayJUTOPHOI, TaK i mo3aayAMTOPHOI po6OTH) Ta
Mi>K0COO0BOI B3aEMO/Iii.

[IpodeciiiHa KOMIETEHTHICTb BKJIIOYAE 3HAHHS, BMiHHSI, HaBUYKH, a TaKOX
3aco6u Ta MeTO/M iX peasisalii y AifJIbHOCTI, CMiZIKyBaHHI, pPO3BUTKY Ta CaMOPO3BUTKY
0COGHUCTOCTI.

PaMK{ KOMIIETEHTHOCTI 6y/1b-SIKOTO cClieljiasicTa BCTAHOBJIOIThCS BiAMOBIAHUM
HOPMAaTHBHO-NPABOBHMM JOKYMEHTOM - KBaJidiKaliiHOI XapaKTepUCTHKOW, sSKa
npeJjcTaBjasie CoO0I y3arajibHeHi BHMOTM [0 piBHSI TEOPEeTHYHOI i NpaKTU4HOI
niroToBku cneniajnicra. KpanidikaniliHa xapakTepucTHKa € 3aCalHUM JOKYMEHTOM
niIroToBKH i mpodeciiHol [isiIbHOCTI creliajicTa i MiCTUTB MOro mocasoBi 060B’A3KH,
XapaKTEPUCTUKY TIIpalli, OCHOBHI 3HaHHA 1 BMiHHf, SAKWUMH IIOBUHEH BOJIOJITH
BUIIYCKHUK TOr0 YM IHIIOTO HABYaJIbHOTO 3aKJaZy YM NPaKTUKYHOYWM crewiasicT Ha
IeBHIiN mocaai.

OTXe, OJHUM i3 TOJIOBHUX 3aBAaHb NpodeciiiHOi MiATOTOBKK MaHOyTHHLOTO
daxiBus cay»K6U LUBIJIBHOTO 3aXUCTY € PO3BUTOK Y KypCaHTIB MOTPe6U B MOCTiHHOMY
CaMOB/J0CKOHaJIEHHI.

[IpodeciiiHe caMOBAOCKOHaNIEHHSl € LiJecnpssMOBaHUM, CBiJOMHUM MpPOLLECOM
NiIBUIEHHS KypCaHTOM piBHA Npo¢eCiiHUX 3HaHb Ta yMiHb, a TaKOX PO3BUTKY Ta
CaMOPO3BUTKY OCOOMUCTICHO-IpOQeCiiHUX SKOCTEW, 10 BiANOBiAAIOTH COLiaJIbHUM
BUMOTraM 10 NpodeciiHOiI AisdJIbHOCTI.

CIIMCOK JIITEPATYPHU

1. AnrtoHoBa O. IIpodeciiiHe caMOBJOCKOHA/JIEeHHS MaHOYTHbOTO BYHTENS ILISIXOM
PO3BUTKY Horo 3ji6HocTeld Ta o6gapyBaHb /OneHa €BreHiiBHa AHTOHOBa // HoBi TexHoJiorii
HaB4aHHsA: Hayk.-MeTog, 36. / [HCTUTYT iHHOBaL[ilHUX TEXHOJIOTIH i 3MicTy ocBiTH MiHicTepcTBa
OCBITM 1 HayKW, MOJIOAI Ta CHOPTY YKpaiHH, AKajeMis MiXHapOJHOro CHiBpOGITHHULITBA 3
KpeaTHMBHOI negaroriku. - Kuie-Binaung, 2014. - Bun. 81. - C. 8-13.

2. BoBk H. MopasibHe caMOB/JOCKOHAJIEHHS1 0CO6UCTOCTI (axiBUsg CayKOU IUBIIBHOTO
3aXMCTy LLISXOM PO3BUTKY pedJIeKCMBHUX yMiHb IIii 4ac HaBYaHHS y BHIMX HaBYaJbHUX
3ak/ajiax Jlep:kaBHOI C/y»K0U 3 HaJI3BUYANHUX cuTyaliil Ykpainu / Hens BoBk, Tetsina Kpumiranb
// 36ipHuK HaykoBuX npalb HanioHanbHoi akageMii Jlep>kaBHOI MPUKOPAOHHOI C/1y»0U YKpaiHU. -
2015.-Ne 1(74).- C.51 - 69. - (Cepis : nefaroriydi Ta ncUXoa0TiYHi HAYKH).

3. KiiumoB E. A. Tlcuxosiorus mpodeccuoHanbHoro ca moonpegenenusi [Tekcr] / E. A.
Knumos. - M. : Akagemusi, 2004. - 304 c.

4. Mamon O. B. CamoouiHka B mnpodeciiiHOMy pO3BUTKY BUMTEJIS: aHaJli3 MNOHATTS,
CTpYKTypH i nponecy dpopmyBaHHs / O. B. MamoH // BuToku negaroriyHoi MaiicTepHOCTi. 36ipHUK
HaykoBux mpaub. [lontaBa, 2011. - [EnektpoHHuit pecypc]. - /[bxepeno joctymy
http://www.nbuv.gov.ua/old_jrn/Soc_Gum/Vpm/2011_8_2/Mamon.pdf

5. MesnbHuK l. XapakTepuctuka npodeciiHol Ky/JbTypHU CIiJIKYyBaHHS MalbyTHiX ¢axiBLiB
noxxexxHoi 6e3neku / 1. MenbHUK // 36ipHUK HaykoBUX Hpalb. YactuHa 3, 2012. - [EnekTpoHHUI
pecypc]. - xxepesno goctyny : file:// /znpudpu_2012_3_31.pdf

6. OpTtuHcbku# B. JI. [legarorika BUIoi IKOJW: HaBY. OCIO. [/1J151 CTY/I. BUILL. HaBY. 3aKJL.]/.
B.JI. OptuHcbkuii- K.: eHTp yu60Boi niTepatypy, 2009. - 472 c.

29



YAK 378.14

Kacspym C., kaHO. ned. Hayk, doyeHm, Botimosuy A.
Yepkacvkull iHcmumym noscexcHoi 6e3neku imeni I'epoie YopHobuas
HayioHasbHO20 yHigepcumemy yugi/ibH020 3axucmy YKpaiHu

3ATAJIbHOHAYKOBA KOMIIETEHTHICTh MAMBYTHbOTI'0 ®AXIBILIA
IHAKEHEPHOT O INPO®LTIO

3araJbHOHAyKOBa KOMIIETEHTHICTb MaWOyTHbOro QaxiBus iHXXeHepHOro
npodisto B AiJNbHOCTI BUSBJSETHCA B MEBHUX MOKAa3HUKAX, OCHOBHUMHU 3 SIKUX E:
3/laTHICTb OpIEHTYBATHUCA B pi3HUX BUJAX [MAiAJIBHOCTI; BMiHHA BUKOPUCTOBYBAaTH
3acobu 1 cmocobu [iIIBHOCTI: TMJIaHYBaHHS, NPOEKTYBaHHS, MO/ieJII0BaHHS,
NpPOTHO3yBaHHSA; [JOCBif, 3/iMCHEHHs PIi3HUX BUAIB [iJIbHOCTI: Mi3HAaBaJIbHOI,
HaBYaJIbHOI, irpoBoi, AOoCAiHUIbKOI. BaXX/IMBUM € BMiHHA M06a4YUTH i chOpMyJIIOBaTH
npo6JsieMy, 3apONOHYBaTH (3HAUTU abo CKOHCTPYIOBATH) Bisso ii pilleHb i BUGpaTu
epeKTHUBHE; TOTOBHICTb MPUUHATHU BiJIMOBiAa/JbHICTL 32 CBi BUOGIip; FOTOBHICTH [0
OIL[iHHO] AilJIbHOCTI: BMiHHSA JJaBaTH apTyMeHTOBAHY OI[iHKY Pi3HUX NOTJ/A/IB | O3ULiH;
peasibHO OLiHIOBAaTH CBOi OCOOGJIMBOCTI i MOXJIMBOCTi, y TOMY 4YHCJi Mexi BJacHOI
koMmneTeHuil. /i popMyBaHHS YMiHb BaXKJIMBUMM BBXKAEMO HACTYIHI Li/1i HABYaHHA:
BUKOPHUCTAHHA TEOPETUYHUX 3HaHb Y NPAKTUYHIN Jig/JIbHOCTI, aHa/i3, CUHTe3 | OLjiHKa.
Jlo 6a30BUX 3araJibHOHaBYaJIbHUX HAaBU4YOK CJIiJ BilHECTH: BMIHHA OpraHi3oByBaTH
BJIACHY JIAJIBHICTb Y NOpoOCTOpi 1 4aci; BMIHHA aHa/li3yBaTU oOJep>KaHl pe3yJbTaTH
JiSJIbHOCTi; BMiHHSA OQOpMJIIOBATHU 3BIT Yy NHUCbMOBiIM ¢opMi; BMiHHSA aHa/li3yBaTH
¢isuyHy iHdopMalilo; BMiHHS MpalioBaTH 3 iHCTPYKTUBHUMM MaTepiajaMHy; BMiHHS
BU3HAYaTU MOXUOKH; BMiHHSI cUCTeMaTHU3yBaTH iHdopMalilo; BMIiHHSI BUSBJATU
NPUYHMHHO-HACAIIKOBI 3B’I3KM y i3MYHUX SIBUIIAX; BMiHHS CaMOCTIHHO BUJIJIATU
roJioBHe i JpyropsfHe y (i3sM4yHUX fBULIAX | MNpoLecax; BMiHHA NPOrHO3yBaTH
pPO3BUTOK (Ii3UYHOrO0 fABUIA; BMIiHHA TBOpPYO | KPUTHUYHO MUCJIMTH; BMIiHHA
apryMeHTYBaTH BJIaCHY MO3UIil0. Yci BHOKpeMJieHi ck/aazoBi (6a30Bi 3arajbHO
HaBYaJ/IbHi HaBUYKH, KOMIIETeHIil B po6oTi 3 iHPopMalli€lo, MUCIUTE/NbHI HAaBUYKH )
BifirpaloTh HaJ3BHYaWHO BeJMKY pPOJb y QOpMyBaHHI MNPUPOJHHUYO-HAYKOBOI
KOMIIETEHTHOCTI MallOyTHbOTO daxiBIis.

[na dopMyBaHHSl y CTYyJEHTIB 3arajJlbHOHAayKOBOI KOMIIETEHTHOCTI Mif 4ac
BUKJIaZlaHHA QyHJaMeHTaJbHUX AUCLUILIIH, 30KpeMa (Qi3vKH, BapTO 3aCTOCOBYBATHU
Memo0d npoekmis. Y TeMaTHIli NPOEKTIB CJif, BiATBOPIOBATH MOIepeaHbO BU/ieH]
MiKnpegMeTHi 3B'si3ku  (i3ukd 3 mnpodeciiHMMU JucuuiiiHamMy. Hanpukaag,
BUKOPUCTAHHA L€l TEeXHOJIOTII MPpU BUKOHAHHI CTyJeHTaMU NpoekTy «CTaTU4yHaA Ta
aTMocdepHa eJIeKTpUKa: MIPUUYUHMU Ta HACJAiAKWU» mepenbdavyae: noumykd iHpopmarnii B
HayKOBil JliTepaTypi Ta y Mepexi [HTepHeT, BUBUEHHS [10CBily po60TH BOTHEOOPILiB 3
raciHHsIM TMOXeX BiJi GJMCKAaBOK (CTAaTUCTHKA IOXEX, IX 0COOGJMBOCTi, HACJiJKH),
NiITOTOBKY IMpe3eHTalilHOro 3BiTY 3 BUKOPUCTAHHSAIM MYJbTUMEJINHUX 3aco0iB,
NiZArOTOBKY MUCbMOBOTIO 3BiTYy Ta JONOBIJ].

3BakaloouM, 110 3aBJaHHS TMOBUHHI pO3B’AI3yBaTUCAd Yy TIpynax HeBEJUKOI
KIJIbKOCTI cTyZieHTiB (3-4 0c00M), BUKOHAHHSI IPOEKTY BUMara€ iHTEHCUBHOI i MJIiAHOT
po6otu 3 iHdopmauiero [l MaibyTHiX ¢axiBuiB iHxkeHepHOro mnpodino 3 Kypcy
$i3MKU BBaXXKAEMO 3a NOTPiOHE PO3p0O6JIEHHS HACTYMHOI TEMAaTHUKU MPOeKTiB: «THUCkK
HaBKOJIO Hac», «EnekTpuuHi Mepexi 1 mnoxexi», «3akoH ['yka 1 pyuHyBaHHSA
MaTepiaJibHUX 00’ekTiB», «l[l[poMeHeBHMNM Temnoo6MiH 1 TMoOXeXHa Oe3mnekar,
«HaniBnpoBiAHUKHK Ha CTOPOXKi 6e3nekr». BBaxkaeMo, 1110 pU BUBYEHHI Kypcy Qi3uKu
JIOCTaTHbO BUKOHAaHHf 2-4 TMpoeKTiB. 3 MeTol 3abe3neyeHHS ONTUMaJbHOIO
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HaBaHTAXXEHHSI CTYJIEHTIB HEOOXi/HO, 1106 KOXXEeH MPOEKT roTyBaJja MOJIOBUHA IPyNHU
CTYJleHTiB, a iHIIAa MOJIOBUHA OyJjia cjlyXadaMu W OlliHIOBaja SIKICTb MpPopo6JeHol
po6oTH.

Jns  dopmyBaHHSI BMiHb KpPUTUYHOIO MMCJIEHHSI HeoOXiJHO BifibpaTu
BiANIOBIAHI TeXHOJIOTI] aKTUBHOIO HaBYaHHA CTYAEHTIB, 30KpeMa I[HMepakmusHi
mexHoa02ii «Ckaxyu 4omy?», «3aMMu nosuuiro». TexHosoria «CKaxu 4YoMy?» CJij
3aCTOCOBYBATH [iJIs BUSIBJIEHHSI IPUYMHHO-HAC/IiIKOBUX 3B’A3KiB NpU aHasi3i ¢pisnyHux
aBuIl. [IpakTuKa MoKa3ye, 10 AOLIJIBHO Ile POOUTH Mic/s ONaHyBaHHS CTYJAEeHTaMHU
3HAYHOI YaCTUHU HaBYaJIbHOrO MaTepiasy. Y mpoueci gocaiiHOI po6OTH TEXHOJIOTiA
MO>KHa BUKOPUCTOBYBATH y TPbOX BapiaHTax:

1) BUKJI3JAa4 TOTYE 3MICT 3anMTaHb, BUKOPUCTOBYIOYU QPPOHTAIbHY GopMy
po60TH 3i cTyAeHTaMu. lleil BapiaHT € MOYaTKOBHM, MOTO MeTa MOJISITAE Y MPUBYAHHI
CTYJEHTIB [0 aHaJi3y 3anuTaHb, BiAMNOBiJed, aKTUBHOTO CHOPUKMMAHHA U aHajli3y
iHpopmauii, 10 GopMyBaHHS KyJbTYpPHU BiZOBIiAj;

2) 3MicT 3anuUTaHb I'OTY€E BUKJAJaY, a CTYAEHTU NPaALIOITh Y CKAaJi AeKiJIbKOX
rpyn. Ha niit cragii ¢opMyeTbca 34aTHICTb BUAIIATH TOJIOBHE |1 JApyropsiiHe,
KOJIEKTUBHO LIyKaTH apryMeHTH, BiZICTOOBATH BJIAaCHY TOYKY 30pY;

3) rpymnu CTyAEeHTiB rOTyBaJIU 3alIUTAaHHS OJIHA OJHIH i yKau BiimoBiAi.

[inHicTh 1i€i TexHoJsiorili B6AYaEMO y CTBOPEHHI BHUKJaZayeM HeoOXiHOCTI
KPUTHYHO OCMHCJIIOBATU iHdopMalito, 3acTtocyBaTu 3700yTi 3HaHHA. TexHoJioris
«3aiMH TO3HUILil0» CJiJi 3acTOCOBYBaTM 3 MeTOK (QOpMyBaHH y CTY/[EHTIB
apryMmeHTalii Ha oCHOBIi 3/106yTHX 3HaHb. BignmoBigHO 3i 3MicTy ¢isuku ciif BigiopaTu
TeMH, SKi MICTITh NMeBHEe MPOTUPIYYs, NMpobsieMy. Y KOXHIM NOTPiOHO BU3HAYUTH
BapiaHTU-BepcCil pimieHb. CTyZleHTH NOBUHHI MPOBECTU aHaJli3 ycCix 3asiBJIEHUX BepCiH,
BU3HAYUTU MNO3ULiI0, NPUESHATUCA OO0 CTYAEHTIB, dKi HOANAMM 1i, i KOJEKTUBHO
BiJINyKaTHU apryMeHTH Ha 11 KOPUCTh.

Y3arajbHIO004YY, 3a3HAYMMO, 110 OIMCAHI BHLIEe TEXHOJIOTIl CIPUAKTH
dbopMyBaHHI0O Yy MaMbyTHiX ¢axiBIiB iHXeHepHOro Mnpodisto 3araJjbHOHAYKOBOI
KOMIIETEHTHOCTI, IKa [0-CYTi € MiAIPYHTAM NPUPOSHUY0-HAYKOBOI KOMIIETEHTHOCTI.

3 orsisiAy Ha BCe BUKJIaQJaHHS, 3ayBa)KUMO, 1[0 HAMHU OIMKMCaHi He BCi iHHOBalilHI
TEXHOJIOTil, BIPOBAa/P)KEHHS SIKUX Yy HaBYaJbHUK NpOLeC BUIIOI TEXHIYHOI WIKOJH
cupusie GOpMYyBaHHIO 3araJlbHOHayKOBOI KOMIIETEHTHOCTI, 1110 € 3all0PYKOI PO3BUTKY
Mi3HaBaJbHOI i JOCAIAHUIBKOI JiAJIBHOCTI CTYZ€HTIB.

YAK 614.841.123.24

Kaumacw P., HixcHuk B., 0-p mexH. HAyK, C.H.C.
[Hcmumym depicasHo20 ynpasAiHHA Ma HAYK08UX 00CAI0HCEHb
3 yusinbHozo 3axucmy, M. Kuis

AOCTIAKEHHA ICHYIOYUX IAXOAIB 10 OBMEXKEHHA
IMMOIIUPEHHA NMOZKEXK HA TPAHC®OPMATOPHUX NIACTAHLIAX

PesysbTaTamMmu aHasizy iHpopMaliliHO-aHa/MITUYHUX MaTepianiB MiHicTepcTBa
eHepreTUKHW YKpaiHU LI0JI0 CTaHy MOKEXHOI Ta TEeXHOreHHOi 0Oe3MneKd B MaJMBHO-
eHepreTUYHOMY KOMIIJIEKCI OCTaHHIX I'ITU POKiB [1] BcTaHOBJ/EHO, 10 6/1M3bKO 47 %
MOXeX BHWHUKAE Ha MIANPUEMCTBAX eJIEKTPUYHUX Mepex. CTaTUCTUYHI AaHi mpo
noXkexi cBifuaTh, o B YkpaiHi 50 % Bij moxex B eHepreTUYHiM raaysi npunajarTb
Ha TpaHcPopMaTopHe o6JiagHAaHHA [2]. 3a3BUYaAM, Taki MOXeXi CyNpOBOJKYHTbCS
aBapiiHMM BUJIMBOM MacJia i3 TpaHcpopMaTopa Ta HOr0 3arOPSIHHSAM.
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[IluTaHHAMU 3a6e3neyeHHs] MOXeXHOI O6e3NeKU 006’EKTIB eJIeKTpOeHePreTHUKH,
30KpeMa Ha TpaHCcPOpMaTOpPHUX MifcTaHLifgx, 3aWManuca: bByarakoBA. B,
Bapnaxkosa /I. A., lywkiun A. JI., 3o3yasa /l. B, Kawoukin b. 1., Mewaskin €. 0., Hixknuk B.
B., [lo3zees C. B., CokonoB B. B., ®inguosuu JI. I1., Xicmatysiin A. C., Heinz-Peter Berg,
Marc Foata, Nicole Fritze Ta in.

3okpeMa, B po6oTi BapHakoBoi [[.A. [3] npujijsieHO yBary raciHHI MHOXeX Ha
TpaHCcHOPMATOPHUX MiACTAHI[ISIX, IPUYOMY 3a3HAYAETHCS, 1110 PYHHYBaHHS MacCJsHUX
6akiB abo BUJIMB Mac/Ja € HaWripIMM BapiaHTOM pO3BUTKY MNOJIA 3 NPUYUHHU
pO3TikaHHA Macja 1o TepuTopili mnigcraHuii. Haj niABUILLEHHAM HaAIWHOCTI
TpaHcopmaTopiB Ha AEC Ykpainu npauntoe 3o03yas /l. B, 30kpema, mocaigpkeHHs ix
aBapifiHocTi [4] [103BOJIMJIM  BU3HAYUTH «30HU PU3UKY» O0OJIaJHAHHA Ta
3alpoIOHYyBaTH J1arHOCTUYHI MeToAu KOHTPOJIIO TepMiHy CAYKO6U
TpaHcHOPMaATOPHOTO 006J1aITHAHHS. HocnipxeHHs HaAilHOCTI CUJIOBUX
TpaHcpopmaTopiB BucBiT/ieHo y mpaui H.Berg i N. Fritze [5], axi Bif3HauaroThb, 110
OCTaHHIMM pOKaMM HMOBIpHICTh BiJlMOB TpaHcpopMaTopiB 3pocsa yepes ix cTapiHHA
YU 30BHIllIHi HEGE3MeKH.

B VYkpaiHi BuUMOrM 1IO[0 HENOIIMpPEHHA IMOXeXi Mmif 4Yac aBapid Ha
MacJOHAaNOBHEHUX TpaHcPopMaTOpHUX MiACTaHLigxXx HaBedeHi y  [Ipasusax
yAauwmyeaHHs eJ1eKkmpoycmaHo8okK [6], a came 3a3HauveHo, 1[0 Ha TepuTopil BiJKpUTUX
pPO3MNOAIIbHUX YCTAHOBOK 1 MiZiCTaHIil, HA IKUX y HOPMaJIbHUX YMOBaxX eKcIyaTayil i3
MacJIOHAMOBHEHUX CUJIOBUX TpaHcopMaTopiB i BHUMHUKAYiB y MepioJi MpOBeAeHHS
PEMOHTHUX Ta iHIIHUX POOIT MOXYTb TPAIJIATUCA BUNAJKU BUTIKaHHA MacJa, NOTPi6GHO
nepefbadyaTy NPUCTPOI AJA 30UpaHHA | BUJAAJeHHA Macja [AJisd YHEMOXJIMBJIEHHS
pPO3TiKaHHS HOro Mo TepuTOpii i monajaHHsa y BoAoKWMHU. /11 3an06iraHHsl po3TiKaHHIO
Macja i NOLIMPEHHI0 MOoXeXi IMiJ 4Yac MOLIKO/PKEHHS MaC/JOHAallOBHEHUX CHUJIOBUX
TpaHcdopMaTOpiB 3 KiJbKICTIO Macja moHa, 1 T B OJAMHMII NOTPiOHO 3aCTOCOBYBATH
MacJonpuMMadi 3 BiZBeJeHHAM Mac/ja MacjJOoBiABOJAAMM B MacJo30ipHUKH. [IHO
MacJonpyuiMayda NOBMUHHO MaTu yxuJ, He MeHie 0,005 M/M, y 6ik npusiMka Ta 6yTH
3aCUIIaHMM YHUCTUM TpaBi€M YU MPOMUTHUM IPaHITHUM LiebeHeM 3 YacTKaMU po3MipoM
BiZ 30 MM 10 70 MM. ToBLIMHA 3aCUNIKX TOBMHHA OYTHU He MeHIlle Hixk 250 MM [6].

Aste, BHac/liJ0K BIVIMBY OTOYYIOUOTO Cepe/loBUINA rpaBiil YU 1eOiHb MOCTIMHO
3a0pyHIOETbCS, YUM MOTIpLIYE CBOI MPOMYCKHY M OXO0JIOJPKYyBaJIbHY 3[aTHICTh; L€
3yMOBJIIOE HOro nepiogyWyHe 30MpaHHs, MPOMHUBAHHSA, CYLIKY, 3aCUIKy, IO €
TPY/IOMICTKUM M €KOHOMIi4YHO 3aTpaTHUM. [lepeabadenuit yxua B 0,005 Mm/M y 06ik
MacJoNpUiMaya, U0 BiNMOBiAAa€ 3HAaYEHHI0O 5 MM BUCOTU Ha 1 M [IOBXXHWHHU, HE MOXE,
HaBiTh, 3a70BoJibHUTU BuMoOTr JIBH B.2.5-74:2013 [7] mogo 3abe3nedyeHHs BigBoay
JIOIIOBUX BOJ 1 Boau BiAg TaHeHHA cHiry. Takox, [Ipasusamu ysaawmyeaHHs
e/1eKmpoycmaHosok [6] [O3BOJSIETbCA He 3acUNaTH JHO MacJolNpuiMauiB Ho BCik
IJIOLi IpaBi€M, ajie He BKa3aHi reOMeTPUYHI NapaMeTpPU TaKUX BiJJXUJIEHb.

B ninomy, aHasni3 miixo/iB 11040 0OMexKeHHs NOLIMPEHHS MOXeXi Mij yac aBapin
Ha TpaHCPOpPMATOPHUX IMiACTAaHLifAX MOKa3aB, 110 BiAKPUTUKA MacCJA0OHANOBHEHUU
TpaHchopMaToOp NMOBUHEH OyTH BiJJOKpeMJIEHUW Bif, CycifHiX TpaHcpopmMaTopiB Ta
OAWH BiA oaHOro 6ap’€paMy, MPOCTOPOBUM PO3JiJieHHSIM abo iHIIMMHU 3acobaMu 3
MeTOK OOMeXeHHSl LIKOJAU Ta MOTEeHLIMHOro MOLIMPeHHs NoXeXi uyepe3 HOro
HecnpaBHIcTb [8].

Tox, Bu3HayeHi [6] KOHCTPYKTHMBHI Ta TeOMETpPUYHI MNapaMeTpHu
MacJoNpUiMaviB, L0 MalTb BUKOHYBaTH OJYHKIiI0O BOrHe3aropo/jxyBaya ¢
OXO0JIO/DKEHHSI MacJja HUXK4Ye TeMIepaTypy cnajaxy, MOXyTb OyTH NpejMeToM AJs iX
YAOCKOHa/IeHHA. A JOC/Ii/[P)KEeHH, CIPAMOBAHI Ha PO3KPUTTS 3aKOHOMIPHOCTeH 3MiHU
TeMnepaTypu TpaHCPOPMATOPHOrO Macja BiJi mapaMeTpiB i XapaKTEpPUCTHUK
MacJIONIPUHUMaYa, € NepCIeKTUBHUMU.
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TakuM 4YMHOM aKTyaJlbHOIO HAayKOBOH 3a/a4yel0 B MOJAAJIbIIOMY € pO3pO06JIeHHSA
METOJWKA eKCIepUMEeHTaJbHUX JOC/JAipkeHb 3 OOI'PyHTYBaHHf MiHiMaJbHUX
reOMeTpPUYHHUX MapaMeTpiB IpaBiMHOI 3aCUIIKU y MacJONpUHMadi, AK HiAIPYHTA [
niBUIlEHHS epEeKTUBHOCTI CUCTeMHM OOMeXeHHs TMOIIMPEHHS TMOXKeXi Ha
MacJIOHAalOBHEHUX TPaHCHOPMATOPHUX MiJICTAHLifIX.
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Kocmupka 0., kaHO. mexH. Hayk, doyeHm, [laHueHKo /].
Yepkacvkull IHcmumym nodxcexcHoi 6e3neku imeHi 'epoie YopHobus
HayionasvHo20 yHigepcumemy yugiibH020 3axucmy YKpainu

TOYKOBI IIOZKE?KHI CIIOBIIIYBAYI

B paHMi 4Yac icHye BesIMKa KiJIbKICTb pPI3HUX MoOJeJied JUMMOBHUX IOMXEeXHHUX
CHOBIlllyBayiB, fKi CHpalbOBYIOTH BiJi NeBHOI KOHUeHTpauii AuMy B mnositpi. Ha
CbOTOJHIIIHIA JleHb PpO3pi3HAKTb Taki BUAU [AUMMOBUX CHOBILyBayiB: ONTHUYHI
(ToukoBUH, acnipaniiHUK, JiHIKHUN) | ioHi3auinHi. [[puHnun il onTUYHUX (ONTHUKO-
eJIeKTPOHHUX) CIHOBilllyBa4iB 3aCHOBAaHUW Ha KOHTPOJI ONTHUYHOI ML[JIBHOCTI
cepepoBulia. TO4YykoBi ONTHUYHI AWMOBI cHOBillyBa4yi BJIOBJIOIOTH iHpayepBOHE
BUIIPOMIHIOBaHHS Bij, UMy, SIKHMH, K NpPaBUJIO, 3'ABJSETbCI HAa NMOYaTKOBOMY eTami
noxexi. Tomy 6e3 mepebisiblieHHS MOXHa CKa3aTH, L0 TOYKOBI cHOBillyBaui
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KOPUCTYIOTbhCS HaWOINIbIIMM MOMUTOM CepeJ CIOXKHWBadiB B 3B'AA3KY 3 IX JAOCTAaTHHOIO
epeKTHUBHICTIO | HEBUCOKOIO BapTICTIO.

KoxHa 3 TUINOBUX MoOJesied JAUMOBUX ONTUKO-€JEKTPOHHUX [OXEXKHUX
CNOBIlLllyBayiB Ma€ IeBHiI mepeBaru i HeZAoJiKH, sKi OOyMOBJIEHI JOCUTH Pi3HUMHU
NpUYUHAMH, 3 AKUX MOXKHA BUAIJIUTH KiJIbKa OCHOBHHUX.

Jlo nepliol NpUYMHKA MOXHA BiJHECTU JelleBi, i, AK MpPaBUJIO, HeAKICHI
MaTepiaJM 1 KOMIIOHEHTH, 10 BUKOPHUCTOBYHTBLCA IPHU BUTOTOBJIEHHI [JaTYHUKIB.
Hanpukiaz, B pe3ysbTaTi eKcliepuMeHTalbHUX JOCHiKeHb [1, c. 53] 6yJ10 3'icoBaHo,
mo 3 4yacoM peiweBi [Y-giogyu BTpa4yaroTb MOTYXKHICTb BUIPOMIHIOBAHHA B paswy,
IpHUYOMY IliHa BUKOPUCTOBYBAHUX [1i0/[iB 00€pHEHO NPONOpLiiHA YYTJUBOCTI 10 AUMY
3 IJIMHOM 4acy.

[To moBexinni IY-amioaiB B mpoijeci BunmpobyBaHb OyJM pPO3JiJieHI aBTOPOM
[1, c¢.53] Ha Tpu xapakTepHi rpynu. Ilepma rpyma (nmpu6sausno 20 % Bcix
BUNIPpOOOBYBaHUX TuMiB [Y-zioZiB) xapaKTepu3yeTbCA JyXKe MaJiolo BTpPaToOo
HOTY>KHOCTi BUIPOMiHIOBaHHS 3a BeEChb TEPMiH cayx6u (He 6inbiie 5-10 % 3a 10 pokiB).
Jlpyra rpyna XapakTepHu3y€eTbCs IOMipHOI0 BTPATOI0 NOTYKHOCTi BUIPOMiHIOBaHHSA (0
30-40 % 3a 10 pokiB). TpeTs rpyna - HaluuceabHima — 10 70 % Bcix BUIPOO6OBYBaHUX
[Y-piopiB. /[lna Hel xapakTepHa 3HAa4yHa |1 JAyXe 3HayHa BTpaTa IMOTYXHOCTI
BunpoMiHioBaHHa [Y-gioga - Big 50 go 80 % (B 2-5 pasiB). PesysabTaTu aAaHux
JOCJIPKEHb HAOYHO JI€EMOHCTPYIOTH, WLI0 4Yac eKCIJlyaTalil CHoBilllyBa4yiB 3HA4YHO
BIJIMBA€E Ha iX KOPEKTHY POOOTY.

HacTynHoroo NpHUYMHOIO HU3bKOI e(PeKTHBHOCTI CHpalbOBYBaHHS TOYKOBUX
CHOBilyBa4yiB MOXKYTh OYTH po3MipH i popMa BXiHUX OTBOPIB B iX KOPMYCi.

Bigomo [2, c. 41], w0 onTMMaJibHA IJIOIIMHA AMMO3axoJy MOBUHHA OyTH
po3TalloBaHa NepHeHJUKYJIAPHO TOPU30HTAJbHOMY NOBITPAHOMY IOTOKY, a OKpeMi
eJIeMeHTH KOHCTPYKLii KOPIyCy YTBOPIOBAaTH BOPOHKY, KOTpa CNIPSAMOBYE NOBITPAHUU
NOTIK BcepeJWHy cnosinyBada, KpiM Toro, Mae 3abe3snedyBaTuCAd MaKCHMaJbHe
CHiBBiIHOLIEHHS IJIOLi IMMO3ax0/y i BHYTPIIIHbOT0 00CATY IMMOBOI KaMepH.
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AHAJII3 EPEKTUBHOCTI POBOTHU TOYKOBHUX NNOKEXKHHUX CITIOBILIYBAYIB

[cHy€e BesIMKa KiJIBKICTb PI3HUX MOJiesied JUMOBUX MOXKEXHUX CIIOBillyBayiB, AKi
CIpallbOBYIOTH BiJi NEeBHOI KOHLeHTpauii auMy B moBiTpi. ToukoBi crosingyBadyi
KOPHUCTYIOThCSl HalOUIbLIUM NOMUTOM Cepe/J| CIOKUBayiB B 3B'SI3KY 3 iX [J0CTAaTHHOIO
epeKTUBHICTIO i HEBUCOKOIO BapTICTIO.

Jlis1 WIBUKOTO 3alI0OBHEHHS MMOM KOHCTPYKILisl KOPMHyCy cnoBilyBaya i popma
JIUMOBOI KaMepu NMOBUHHA 3a0e3meyyBaTU MiHIMaJbHUU aepoJUHaMIiYHUU omip mpu
TOPU30HTAJILHOMY HANpPAMKY MOLIMPEHHS UMY Ha MEepLIOMY eTalli pO3BUTKY MOXKexXi.
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BesnepemkosHe NPOHWKHEHHS AWMy BCepelUHY JAUMOBOI KaMepu 3a6e3nevyyeThbCs
MaKCHMaJIbHO BiIKPUTUM AUMO3aX0JHUM OTBOPOM B KOpPIyCi cClioBilyBaya.

OcTaHHIM YacoM BcCe 4acTille B HOBUX pO3poOKax AMMO3axXxOJHi OTBOpPU B
KOpIyCi CTaJli BUKOHYBAaTH y BUIJIAAI BY3bKHUX JOBIUX LWiMH. [Ipy LibOMy 3arajibHa
CyMapHa IJIOLAa TaKUX OTBOPIB y NMOPIBHAHHI 3 TUIIOBUMH KOPIIyCaMU 3MEHIINUJIACh He
Ay)ke ictoTHo. Ase BcA mpobJsiemMa TOMy, 10 KOpIyca CHOBILyBayiB TpajULLiiHO
BUT'OTOBJIAAIOTBCA 3 MJIACTUKIB. TOMy B yMOBax iX 3aCTOCyBaHHSl Ha pea/ibHUX 00'€KTax
Ha KOpNycaX HAaKOMUYYETbC CTAaTUYHUHM 3apsj OyAb-gKoro 3Haka. Bizomo, 1o
YACTUHKHU JUMY B YMOBAaX BUHMKHEHHA peaJlbHOTO BOTHMILA MOXeXI TaKOXX HECYyTb Ha
cobi meBHUW 3apsj. [Ipy oAHAKOBOMY 3HaKy 3aps/ly 4YaCTUHKH, NOTpaIJIslOYM B
eJIeKTpUYHE 1oJie KOpnycy, 6yAyTh BiZjIITOBXYBaTUCS Bifj HbOTO i MpU/6al0Th BEKTOP
pyXy y HampsaMKy, CIpAMOBaHOMY BiJ chHoBilyBada. [Ipu pi3HUX 3HaKax 3apany
YACTUHKH, NOTPANMBIIU NiJ Ji10 €JIEKTPUYHOTO 1101 KOPIYCY, CHOYATKY NPUTATHYThCA
Jl0 HbOT'O, HaBiTh SIKI0 BOHU pyXa/IMCA y HANPSMKY 0 LIJIMHUA AUMO3axoy (pUcyHOK 1)
[1,c.47].

Puc. 1 - Ilpunyun 83aemodii 3apsidxiceHux 4acmuHok oumy i kopnycy oumogozo
cnosiwysa4a 3 8y3bKUMU WiAuHaMU

KoHCTpyKILis ONTHYHOI CUCTEMH JAMMOBOI KaMepHd TaKOXX 3HAYyHOK Miporo
BIUIMBA€E Ha BEHTUJISALI{I0 4yT/JUBOi 30HU. [l 3ab6e3nedyeHHs] rapHOi BEHTUJSALII pU
po3po61i crnoBilyBaya HeOO6XiIHO NparHyTH A0 6e3MepelKoJHOr0 MPOHUKHEHHS
JIUMOBOTO MOTOKY B YYTJIMBY 30HY 3a PaxyHOK 3aMHKaHHSl MDKUUJIMHHUX [TePEMUYOK
KOPIIyCy Ha rabapuT OoNTHUYHOI cucTteMH (pUcyHOK 2) [1, c. 48].

Puc. 2 - Cxema eeHmusyii cnogiujysa4a: a - HEKOpeKmMHa; 6 — KOpeKmMHa
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Bynau npoBegeni pocaifxeHHs [2, c. 152], Aki mokasasu, 1o crosimyBadi 3
BUCOKUM aepoJJMHaMiYHUM OINIOPOM JMMO03axoJy, 3 OOTIKaEMUMH KOpIlycaMHu
MiHIMa/IbHUX PO3MipiB IpU BUCOKIM YYTJIMBOCTI B JAUMOBOMY KaHaJli CIpalbOBYHOTb
ni3Hille CHOBIlyBayiB 3 GiJbIl HU3bKOI YYTJIMBICTIO, ajle 3 XOPOILIOK BEHTHUJIALIEIO
JAUMOBOI KaMepH.

OcTaHHIM yacoMm 3’sBUJIaCh TeHJEHIlisi HaJlaBaTU KopIycaM sKoMora O6iJjiblie
o6TikaeMi ¢popMH, sIKi OpraHiuHO BIUCYIOThCA B iHTep'ep NpHUMillleHb, ajle MalThb Lie !
Jly’ke BHCOKi aepoJiIMHaMi4yHi BJIACTHUBOCTI, 110 aOCOJIIOTHO He CHPUSIE MPOHUKHEHHIO
AuMy BcepeauHy. [Ipu 3ycTpidi Ha cBOEMy LLIAXY cHoBilyBada cdepruyHoi GopMu UMY
3HA4HO Jierulie 06IirHyTH NepelKoAy, HiXk IPOHUKHYTH BCcepeJUHY KOPIYCY.

Buxozda4u 3 npoBefeHOro aHajlidy, MOXKHa BU3HAYUTH TaKi OCHOBHI NPUYUHU
HEKOPEKTHOI po60TH AUMOBUX MOKEXKHUX CIIOBIiIlyBayiB:

1) 3acTocyBaHHS HesIKiCHUX MaTepiasiB i KOMIIOHEHTIB;

2) cTapiHH#A iHppayepBOHUX Ai0AiB;

3) po3mipu, dpopma i po3TaiyBaHHS JUMO3aX0AHUX OTBOPIB;

4) HaKONMYEeHHS CTaTUYHOTO 3aps/y Ha KOPNyci CroBillyBaya;

5) KOHCTPYKTHUBHI 0COGJIMBOCTI UMOBOI KaMepH CIOBilllyBaya.

[ HaWbinbwol  epeKTUBHOCTI  CIpaljbOBYBaHHS  TOYKOBHUX  ONTHKO-
eJIEKTPOHHUX CHOBilllyBayiB MNpH iX KOHCTPYIOBaHHI HeOOXiIHO MaKCHUMaJbHO
BpaxOBYBaTH BCi BUIeHa3BaHi NpUYMUHU. Lle, HanpuK/a/, MOKa3aHO B OJAHINA 3 POOGIT
aBTopa 1€l crarrti [3, c. 79], /e NpoAeMOHCTpOBaHA ONTHMaJibHa KOHCTPYKIis
JAUMOBOI'0 OITUKO-€JIEKTPOHHOIO CrHoBillyBaya. BxXifHi oTBOpM Ha Kopmyci TyT
pO3TalIOBYIOTbCA OJIMKYe [0 CTesi, TOOTO Ha Oe3locepeAHbOMY IUJAXY YACTHHOK
AWMy, W10 MiABULIYE WMOBIPHICTb iX NPOHMKHEHHA B JUMOBY KaMmepy. Kopmyc
CIOBilllyBaya pPEKOMEHAYETbCA BUKOHYBATU 3 JeAKUX MapoK IMOJINpOIiJeHy, Lo
BiPI3HAIOTbCA XOPOUIMMHM aHTUCTAaTUYHHUMHU  BJIACTUBOCTAMH. 3allpOlNlOHOBaHa
KOHCTPYKIifl NOXEeXHUX CHOBILyBadiB J03BOJISE 3HU3UTH 4aCc MOTO CIpallbOBYBAaHHSA
3a paXyHOK HaMOi/bll epeKTUBHOI'O IPOHUKHEHHA UMY B JUMOBY KaMepy.
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1010 KOPO3IMHOI AKTUBHOCTI KAPBOHY JIOKCUAY

[lyke BeJiKe 3HauYeHHS1 y NPOiNaKTHUIi MOXKeX Ma€ 3HAHHS KOHLEHTpaLinHUX
MeX MOUIMPEeHHs MoayM’s. Ko K nonepejuTH MOXKeXKy He BAaJsocs, ii Tpeba racuTH.
3aracUTu NOXeXy - O3Haya€ BUWJIYYHUTU OAUH 3 akKTopiB, AKUK 3abe3mneuye ii
NOLIMPEHHS: TOPIOYMU MaTepiajl, OKUCHUK abo JKepeJsio 3anajloBaHHS.
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OfHUM i3 MeTOJIB 3HW)XKEHHA Ilepefadl eHepril € 3HWXKEHHS TeMIepaTypH
TOpiHHA [0 3HAa4Ye€HHs, HUXKYOr0 TeMIlepaTypHu 3racaHHAd. /locAraeTbcd ILie Ha OCHOBI
YOTUPbOX BiJOMUX NPUHIMIIB IPUIIMHEHHSA FOPIHHA:

— 0XO0JIOJPKeHHS 30HU FOpiHHSA, 00 pe4OBUHH, 1[0 TOPUTh;

— pO3BeJleHHs] peYOBHH - Y4YaCHUKIB peaklii ropiHHs, TOGTO 3HMXKEHHA iX
KOHLeHTpawii;

— i30J1A1Lig pearyr4ux pe4oBUH (ropr4oro abo OKMCHUKA) BiJj 30HU TOPiHHS;

— XiMiYyHe raJbMyBaHHA peakliii TOpiHHA.

Haii6inbiie nomupeHuMu ¢pJierMaTU3yIOUUMUA PeYOBUHAMU € JIIOKCU/, BYTJIELIO,
as3oT i BoAdAHa napa.

[3 xiMi4yHOI TOYKH 30py, KapOOH AiOKCU/J, — CHOJIyKa MaJloaKTUBHA. BiH pearye 3
HEBEJIMKOI0 KiJIbKICTIO pe4OBHH. 3a HOPMaJIbHUX YMOB, i3 MaJIOl0 LUBU/KICTIO BIH MOXe
B3aEMOJIATH 3 JIyraMH 1 IX po34YUHAMMU:

2NaOH + CO2 — Na2CO3 + H20.

Age I[Ipyu TeMIlepaTypax I‘OpiHHH pearye 3 CHJIBHUMH BiﬂHOBHI/IKaMI/I. TaK,
p03nequi MeTaJIM OKUCHIOKOTbCA BYTJIEKHUCJIIUM I'a30M [0 OKCI/I,ELiB, 3 BI/IﬂiJIeHHHM Caxi:

CO2 + 2Mg — 2Mg0 +C,
posnequHﬁ KOKC OKMCHKOETBCA A0 YaAHOTI'O rasy:
CO2+ C— 2CO.

KoposiliHa akTHBHICTb KapOOHY JiOKCHUAY Yy BOAI — Ile cJabka KapboHaTHa
KM CJIOTA, SIKa M COL|il0€ 3a PIBHAHHSIMMU:

H2CO3 «—» H++ HCO-3, HCO-3 <» H++ (CO-23.

Ha Bupo6wu 3 Mifi, 1aTyHi, 30/10Ta i IHIIUX AOPOTOLiHHUX METAJiB TaKa KUCJI0TA
He Ji€e. AKTHUBHI X MeTasid (YMCTe 3asi30, LIMHK), a TaKOX JIYXXHi B'sbKydi (6eTOoH,
LleMEeHT, BallHAHUU PO34YMH) AOCUTH NNOMITHO KOPOAYIOTh ab0 PyHUHYIOThCA. X04a, CJIif
3ayBaKUTH, L0 B yMOBaX MOeXIi BYIJIEKUCJUW ra3 IWBUJKO BUBITPIOETHCA i, MpPHU
0X0JIO/KEeHHI, KOJIU BO/IsiHA Iapa CKOHZ,EeHCYEThCs, IbOTO ra3y BXe He Oy/e.

BpaxoByloun BUlle3a3HauyeHe Oy/10 NPUUHATO PpilleHHS L0J0 CTBOpPEHHS
yCTaHOBKa AJ11 AOC/i/P)KEHHS] IPUMIMHEHHS FOPiHHA MeTOol0M ¢JierMaTu3anii.

JlaHa ycTaHOBKa MoOe OyTH BHKOPHUCTaHa [Jf [JOCJAiIKEHHSI BOTHETracHUX
BJIACTUBOCTeN ¢JierMaTU3aTopiB 3 pi3HUM XiMiYHMM CKJIaJioM, BPaXOBYIOYM 3MiHY
razoo6MiHy y MoZieJibHOMY NPUMillleHHi.
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TEOPIA PO3BUTKY MIA3EMHOI IOXKEXI HA TOP®’ THUKAX

[Ipotsirom 2020 poky BuHUKJIO 39 HC, noB'si3aHUX i3 JIICOBUMH MOXKeXaMHU Ta
MOKeKaMHU CTENOBUX i XxJ1IOHMX MacuBiB. [1]

Y nopiBHaHHI 3 2019 pokom kisnbkicTe HC BUupocsia maixke y 3 pasu. bisnbmiicTs ix
BUIIAJIO HA JIITHIW nepioJ;, IKUH OyB JOCUTb CIEKOTHUM Ta MOCYIIJIMBUM (0COGJIMBO Ha
niBAHI Ta cxo/i KpaiHW), a HETUNIOBUM 6yJio Te, 1o nepuwi HC, nos'a3axi 3 noxexamy,
6yJ11 3adikcoBaHi Bke B IDTOMY-0epe3Hi.

Ak 6ayumo JicoBi i TopdoBi moxkexi 3aBJAlOTh BEJUKHUX 30UTKIB JeprKaBi.
TopdoBi noxexi BUHUKAIOTH K B pailoHax TOPpPOPO3poOOK TaK i B pailoHax GOJIIT.

Bansbko 10 MuH. ra TepuTopii YKpaiHu 3aiiMaroTh Jich i TopdoBHUILa, TOMY
JicoBi i TopdoBi moxexi € Halb6inbmw nomupeHUMU. 31 % JiciB po3TalioBaHO B
niBHiYHOMY perioHi, 17 -y cxizHomy, 10 - y niBjeHHOMY, 8 - B NiBJleHHO-3aXiAHOMY i 32
% - B 3axiiHOMY perioHi [2].

JlicoBi mnoxexXi BUHMKAWOTbL Yy pe3yJbTaTi Ail CBITJI0OBOr0 BUIIPOMIHIOBAHHA
A/lepHOro BUOyXy ab0 MpH 3aCTOCyBaHHI 3BUYaMHUX 3acC00IB ypakeHHs 1 cnenjiaJbHUAX
3anajoBaJibHUX 3aco0iB y 60oM6ax i CHapsizax, y MHUPHUM 4Yac BiJi He0OEepexHOro
NOBO/KEHHA 3 BOTHEM, piJillie — 3aMa/Il0BaHHA BiJi OJIMCKaBKH I 1€ pifle — caMo3aiiMaHHA
ciHa i Topdy. Yci s1icoBi moxkexxi moAisAIOTH HA HU30BI, BEPXOBi Ta MiA3eMHi.

TopdoBi moxkexi BUHUKAIOThL 4YacTillle HaNPUKiIHLI JiTa, K MNPOJOBXKEHHS
HHU30BUX ab0 BEPXOBUX JIICOBUX MOXeX. 3arJubJieHHS] HU30BOI MOeXi NOYMHAEThCA
6is11 cTOBOYpiB JiepeB, MOTIM MOIIMUPIETHCA y OOKM 3i WMBUAKICTIO Bif, KiJbKOX
CaHTUMETPIiB [0 KiJIbKOX MeTpiB Ha J00y. /lepeBa NIpy LbOMY MNOBHICTIO THUHYTh
BHACJIJIOK OroJieHHs i o6ropaHHsi KOpiHHsA. Taki moXeXi MOXYTb BUHMKATH Ha
JiIsHKax 3 TOpQ'SHUCTUMM I'PYHTAMHM i Ha AUIssHKaxX i3 mapom migctuaku 20 cMm i
6inbie. A me TopdoBi MOXKeXi MOXYTb BUHUKATH Yy paMoHax Topdopo3pobok i
TOpQ’sHUX OOJIT He3aneXHO BifA JicoBux. [I[pyuMHaMu BHHHKHEHHS MOXeEX Ha
Topd'THUKAX MOXYTb OyTH, SIK JIIOACbKUN (aKTOp, TaK i camo3aliMaHHs. Po3rissHeMo
npolec camMo3alMaHHs, SIKUHA Ha3WBaKOTb MiKpobiosioriyHUM. MikpoopraHiamu, siKi
ONWUHUJMCb B NPUAATHOMY [UIl OKUTTELIAJBHOCTI cepeJOBULII IHTEHCUBHO
PO3MHOXKYIOTbCS MiJj YaC OKMCHEHHS OpraHiyHUX pe4yoBUH. [Ipu nboMy Temieparypa
niazBuyeTbca a0 + 60-70 °C, w0 cnpuse NPUCKOPEHHIO peaklil OKUCHeHHsA. [lpu
TeMmnepatypi +70 °C Jjedaki opraHidyHi BHCOKOMOJIEKYJISIPHI CIOJIYKHM  BXe
06BYIJIIOIOTHCA. B 11eil ke yac BUHMKaE i npouec agcop6buii. OgqHoyacHa A UX JABOX
NpoLeCiB BUK/IMKAE MiAHATTA TeMnepaTypy Ao +200 °C, npu gKiM KJIITKOBHHA, IO
BXOJUTb [0 CKJaJy pPOCJWMHHUX MarepialiB, pO3KJaJAa€ETbcd 1 wie Oijnblie
INPUCKOPIOETHCA peaklid OKUCHEHHS Ta BUHUKA€E caMO3alMaHHA. ['OpiHHA POHUKaE y
611611 r1M60KI apy Topdy i IbOMY CIIPUSIE HASIBHICTb Y I'PYHTI KOPiHHSA.

[lIBuakicTb NOUIMpPEHHS Mi3EMHUX MOXeX Ha TOp(’'sHUKAX, SK MpPaBUJIO,
HeBeJIMKa i He IepeBULIYE KiJIbKOX METPIB Ha 100Y.

BHoui moxkexi Ha TopdoBUIAX MOIIMUPHIOTHLCSA MOBiIIBHO. Lle 3yMOBIIOETHCA
THUM, 110 BOJIOra MepeMillyeETbCA 3 HUXKHBOIO BOJIOTOrO LIApy Yy BEpPXHiM i MifBUILYE
BOJIOTIiCTb TOPY, a TAaKOK THM, 1110 BHOYi 3aTUXAE BiTep i BUMlaAaE poca.

Borxro Ha noBepxHi I'PYHTY NPU MiJ3€MHUX [0XKeXKaxX HeMag, JUlle iIHKOJU BiH
NpOOUBAETHCA 3-MiJ 3eMJi, aje CKOpPO 3HUKA€E, BUAIIAETHCS TIiJbKU UM, SIKUU
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cTenuThbcsA. Ha Taki mokexxi He BIJIMBAaIOTh Hi BiTep, Hi 060Bi 3MiHM moroju. Bouu
MOXKYTb TATHYTHUCA MiCALAMHU i B [JOLL, i B CHIT.

He6esneka TopdoBUX MOXKEX y TOMY, L0 B IpOLECi TOpiHHA YTBOPIOIOTHCA
IOPOXHUHU (YacTo 3 KapoM) y BuUropiziomy Topdi, B fKi MOXKYyTb HNpPOBaIOBATHUCSA
JIIOA Y, TBAPUHU 1 TEXHIKa.

06’exTOM JocCaiPKeHb B Hallik po6oTi € IpauHcbke TopdoBulle YepkacbKoi
obsacti. Hamu BupisaHi MoHoJiTH TOpdy MOLIApOBO, BiJi MOBEPXHIi A0 IJIMOUHU 2,5 M.
J1s jocaifpkeHHs BiIOUpasnch 3pa3Ku BEPXOBOTO TUIy Topdy (Tak K BMIicT 6iTyMy B
HUX HaWOinbwKi) 3 raubunu 2,0 M, 3i cTyniHHIO po3kiaaay Topdy - 55 %, o6’emamu:
7920 cm3, 8100 cm3, 12500 cm3 Tta 11250 cm3. ¥ rasoaumokamepi YepkacbKoro
iHCTUTYTY noxexxHol 6e3neku iMeHi ['epoiB YopHobusia HanjioHanbHOTO YHiBEpCUTETY
[IMBIJIbHOTO 3aXMCTy YKpaiHM OyJjla CTBOpeHa MoJiesb MOXexi Ha Topd’'sHUKy. [
JlocaipkeHb BUOpaHa ¢ismyHa Mogesnb. [lpu ¢isvuHOMY MoOJie/tOBaHHI Ha Mojesi
BiAITBOPIOIOTBCA Ti caMi sBMINA, 10 i B HaATypi, aje B iHmOMY MacuTabi, TO6TO
HeOoOXiIHO JOTPUMYBAaTUCh TeoMeTpU4YHOI NoAi6HOCTI. [l BigTBOpeHHs $i3suyHOrO
SIBU1A, HEOOXiJHO JOTPUMMYBaTUCh KpUTepiiB noAi6HOCTI Bebepa Ta Apximena (Wey =
Wew, Ary= Ary).

BianoBiHO [0 YMOB pOCTY Ta HaKOMWYEHHS POCAUH-TOP(OyTBOpIOBaYiB
pPO3pi3HAIOTh: BEPXOBUN, HU3UHHUM i nepexiAHUUN TUnu TopPis, 1110 Nigpo3aiaa0Th Ha
nigTunu (J1icoBUH, J1ico-60/I0THUM Ta GOJIOTHUM) 3 BUAAMU (CParHOBHM, OCOKOBUM,
JlepEBHUM, O4YepeTsHUM Ta iH.) y BiANOBiJHOCTI [0 mepeBard B iXHbOMY CKJaji
3a/IMIIKIB TUX 260 IHIIUX POCJUH.

fAx 1 Ko 6y;b-iKOro MaTepiasly pOCIMHHOIO MOXOJ/XKEHHS, [0 CKJIaay Topdy
BXOJSATh: KapOOH, TiipOTeH, OKCUreH i HeBeJIMKA KiUJIbKICTb HITpoOreHy Ta cyaboypy.
['pynoBuii ckiaz Topdy: 6iTymy 2-14 %; Bogopo3uynHHUX pedoBuH npu 50 °C 0,4-2,2 %;
npu 100 °C 1,4-4,1 %; pe4yoBHUH, 110 JieTKO rifgpoJaisyoTsca 11-47 %, y ToMy uucii
reMinesntosios 6-22 %; rymiHOBUX KUCIOT 8-47 %; GyabBOKUCIOT 6-24 %; pe4yoBHH, 1110
BAXXKO TigposisyroTbca 3-26 %, y TOMy 4ducai uenwsosu 2-16 %; 3anvuiky, 0o He
rigponisyetbcs (JirHiny) 4-30 % [3].

BMicT 6iTyMy 3a/1ekuTh Bif TUNy TOpdy i BiJi cCTyneHs Moro poskjaafay. ¥ Topdax
YkpaiHu KinbKicTb 6iTyMiB cksiagae 5,6-28,5 % npu cryneHi poskaagy 20-70 %. 3a
eJIeMeHTHUM CKJIaloM 0iTyMu TOp¢OBi MicTATh (y po3paxyHKy Ha OpraHidyHy Macy):
ByrJiento - 65-75 %, BogHto — 9-12 %, kucH 12-22 %. OCHOBHI CKJ/1a/10Bi 6iTyMYy: BICK,
cMouiy, napadinu [4].

Jo ckyiagy Topdy TakoX BXOAUTH TiJJpOTeH, OKCUIeH, Ha Micli AKUX, Mif 4dac
rOpiHHSA yTBOPIOIOTHCSA NOPOKHUHY, a Jie OyB OIiTYM — TBep/i KpalKy, 1110 MaloTb GOpMy
CKJIeNiHHS. 3a paxyHOK BMICTy BOCKY, CMOJIM Ta napadiHy, npu HarpiBaHHi Topody,
3aKpHUBAKOThCA Bci HMoro mopu. Ilig miero BorHio, nmpu Temmneparypi 49-75 °C mouynHae
IJIaBUTHUCh BicK, a pu t = 90 °C - cMousu (Ti, WO 6/JM3bKI 10 CMOJI COCHOBUX), NPH
TeMnepaTypi 6Jiu3bkiil 7o 120 °C - napadinu [5]. 3HaUYUTh Ha NOYATKy FOPiHHSA, KOJIU
TeMIepaTypu Ile He JOCAIJM TeMIlepaTyp chajaxyBaHHs, [ Bocky — 199 OC, nnsa
napadiniB - 98 °C, a ang cmos1 129-166 °C, Boja 0x0J10/Ky€ TOPd, 1110 TOPUTDH i 3MOUYE
TOM, 1110 He TOpUTh. Po3niaBJieHi Bick, cMoJiu i napadinu (ckyiaZoBi 6iTyMy Topd’'ssHOTO)
0X0JIO/KYIOThCS, i 1€ 1iJIbHillle 3aKpUBalOTh NOPHU TOPQYy.

Haz nmopoKHUHO CTBOPIOETHCA TBep/AA "criedeHa" Maca, 1[0 He 103BOJISIE KUCHEBI a
TaKOX i BOJi, IPU raciHHI noxexi, IPOHUKATHU Y HUkKUi Wwapy Topdy. ToMy npoiec TJaiHHSA
IPOJOBXKYETHCA | TaK 3BaHa MiJiI3eMHa M0XeXa Ha TOp’'ssHUKaX TPUBAE MiCALSIMHU.
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MupowHuk 0., d-p mexH. Hayk, doyeHm, CmaHbko B.
Yepkacvkull iHcmumym nocexcHoi 6e3neku imeHi I'epoie YopHobuas
HayioHasbHO20 yHI8epcumemy yugiibH020 3axucmy YKpaiHu

MPOBJIEMU B 3ABE3INEYEHHI NOXKEXHOI BE3NEKU
B TOPTOBEJIbHO-PO3BAKAJIbHUX IHEHTPAX

3a crangaprtamud ICSC B VYkpaini Hadiyyetbcad 4 MuaH. 600 TUC. KB. M
ToproBesibHUX Mol y TP, y AKUX 3HAXoAATbCA 6e3J1iy TOProBeJbHUX MarasvuHiB
pisHol npoaykuil. [ligpo3ainamu TepurtopianbHux opratdis JCHC Brnpogosx 2020 poky
B YKpaiHi 3apeectpoBaHo 101 279 noxex. [TopiBHAHO 3 2019 poKOM KiJIBKICTB MOXKeEXK
3pocJa Ha 5,6 % YHacaifok noxex 3arunysio 1 728 nopei, y ToMy yucai 46 giten; 1
452 n0AWUHU OTPUMAJIU TPaBMH, y ToMy uucai 107 giteit. Y 6yAiBisix 06’€KTIB TOpPriBJi
Ta xap4yyBaHHs BHHUKJO 787 nmoxex (-1,4 %), wo craHoBuTh 31,9 % Bij 3arajabHol
KiZIBKOCTI MoXex Ha 06’€KTax, Ha IKUX 3/1iHCHIOETbCA iep:KaBHUU Har/s, (KOHTPOJIb) y
chepi TEXHOTEHHOI Ta NOXKeXKHOi 6e3neku. [IpsaMi 36UTKH cTaHOBAATh 215 MJH 451 TuC.
rpH (-9,0 %; 37,9 %). [1o6iuHi 36UTKH cTaHOBAATb 332 MJH 884 Tuc. rpH (-19,3 %; 32,3
%). Y nopiBHAHHI 3 2019 poKOM KiJIbBKICTh MOXeX 3MEHLINJIACh, MPOOJIEMHA Ha TaKUX
006’€KTax 3a/IMIIAETHCA He BUPIlIEHMMHU | MOXKYTb 3aB/aTH 3HAYHUX IPOOJIEM K KUTTIO
Ta 3[J0pOB’I0 BiBilyBauiB TaKWX 3akKJ/JaiB, TaK i 3HAYHUX 30MTKIB MiCTy Ta KpaiHU
3arajioMm.

IcTopia pO3BUTKY TOpPriBeJIbHO-PO3BAXKAJIbHUX LEHTPIB CArae JaJiekoro
MUHyJioro. [lepmiMM TOpProBuUM LieHTpPOM OyJia aropa, 6ina migHixoka [lapdeHony B
Adinax, 3a 600 pokiB 0 HacTaHHs Hauoi epd. lle 6yB cTapolaBHbOTPELILKHUU LIEHTP
KOMepliil, MOJIITUKY 1 po3Bar. ¥ cy4yacHOMY pO3yMiHHI TOProBi LeHTpu BUHUKIU y CIIA
y 30-x pokax XX cTOJIiTTA. ¥ 3apyOi>)KHUX KpaiHaX BXKe HAKONMUYEHO BEeJMKUU 0CBif
NpPOEeKTyBaHHAA i OyJiBHULITBA TOProBUX LeHTpiB. Topromi 1eHTpU HabOyBawTb
NOMNYJIAPHOCTI, a/Ke MalTh pAJ, lepeBar, a came:

— KOMILJIEKCHE 3a/l0BOJIEHHA IIONMTY HaceJleHHd fK Ha TOBapH, TaK 1 Ha
NOCJIYTH;

— OyZiBHUMLITBO TOPrOBHUX LIeHTPiB /J03BOJISIE UiTKillle OpraHi3yBaTu Mmij 'i3Hi
LIJIAXY, palioHa/bHille BUKOPUCTAaTH TEPUTOpi0 Ta IiHXKEHepHIi KOMYHIiKalii,
TPAHCHOPT, MeXaHi3yBaTU BaHTAXKHO-PO3BaHTAXKyBaJibHi po60OTH;

— eKCIJIyaTallifl TOProBUX IIeHTPiB 3HUKY€E NOTOYHI BUTPATH (€JIEKTPOEHEPTis,
ras, BoJia, NpuOUpaHHsd MpPUMillleHb Ta iH.) Ta NiJBUILYE ePeKTUBHICTh KamiTaJbHUX
BKJIa/IEHb;

— 3a0e3Me4yylTh BUCOKY EKOHOMIUHY Ta colliajibHy e(peKTUBHICTb TOPTiBJIi.

ByliBHULTBO TOPriBeJIbHO-PO3BAXKaJbHOTO LIeHTPY 3A1MCHIOIOTH BiZIOBIAHO [0
JBH B.2.2-23-2009 «byauHKHU i cnopyAu MiANPUEMCTBA TOPriBJi». Jljis1 3ab6e3nedyeHHs
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noxkexkHoi 6e3neku y TPl HeoOXigHO nepefbadyuTH HACTYIHI opraHisauiiiHi 3axoau:
3a6e3Me4YuTH 00'€KT pO3NOpAJIYMMH JOKYMEHTAaMU Ta iHGOpMaliiHUMU NOKaKYMKaMHU
3 MOXKEXHOI 6e31eKH, CTBOPUTH CIYKOY MOXKeXHOI 6e31eKU Ta J0OpOBIJIbHY HOXEXHY
OXOPOHY, 3a0e31eYMTH BUBYEHHS IPAaBUJI NI0KEXKHOI 6e31eKH Ta NpoBeJileHHs BUXOBHOI
po60TH, CIPSAMOBAHOI Ha 3amM06iraHHA MOXeXaM, pO3pOOUTH IHCTPYKILil JJis pi3HUX
TUIIB NpUMIlleHb Ta MepCcoHaly IiJ Yac HaJ3BHYaWHOI CHUTyalii, IPOBOAUTH
npainiBHUKaM I[OJEHHUN IHCTPYKTaXX 3 MOXEXHOI 0e3MeKH, MPOBOAUTU 06 EKTOBI
TPEeHYBaHHA | HaBYaHHA 3 NUTaHb LMBUJIBHOTO 3aXUCTy, B TOMYy 4YHWCJI INpaBUJaM
IOKEXKHOI Ta TexHOTeHHoi 6e3mneku, BjaacHUKy TPL| abo opeHgapsM [0 NHOYaTKy
eKkcryaranii  o6’ekta  (OpeHJ0BaHOTO  MNPUMIllleHHsI) TMoJaBaTH  JAeKJapanii
BiANOBiJHOCTI MaTepia/ibHOTedxHIUHOI 6a3u cy6’eKTa TrOCHOAAPIOBAHHA BUMOraM
3aKOHOJIABCTBA 3 MUTAHb MOXEXHOI 6e3MeKH, MPOBOJUTH ifeHTUdiKalil0 006’€eKkTa
niBUIleHOl HeOe3MeKH, TPeHyBasibHi eBakyalii /i mpaliBHUKIB, opeHjapiB Ta
BiZ|BilyBa4yiB NpOBOAUTH He piAlle, HK OJUH pa3 Ha piK, LOPOKY NPOBOAUTHA HaBYaHHHA
JI1s TpaLiBHUKIB Ta OpeH/apiB i3 3a/lyueHHsIM aBapiliHO-pATYyBaJbHUX cayx6 JJCHC.

Ha cboro/iHilHiN leHb OCHOBHUMHU Np06GJieMaMU B TOPTOBEJIbHO-PO3BaXKaJIbHUX
[leHTpaX 3a/IMIIA€TbC HEeJOTPUMAaHHS MpaBUJ TOXeXHOI 6e3nekH, 3acrapinoi
NPOTUIIOKEKHOI aBTOMATHUKH, HaxabHe CTaBJIEHHS [0 NPOXO/KeHHS MpaliBHUKaMHU
N0’KEXHO-TeXHIYHMX MIHIMYMiB, 3axapallleHHsl eBaKyaliiHUX BUXO/iB, BAKOPHUCTAaHHSA
6inb1I AelIeBUX, ajie MoXeX0Hebe3NeYHUX i JIerko3aMUCTHUX MaTepiasiB, BiICyTHICTb
BOTHEracHUKIB a60 HEYKOMILJIEKTOBAHICTb MOXKEXXHUX KPaHiB Ta UIUTIB.

s mokpaueHHs1 6e3nexky B TPL] Heo6xiiHO MpoBOAUTH NpodinaKTUYHI 3ax0AU
1110/10 TIO>KeXHO1 6e3MeKH, a caMe: MOCTIHHO KOHTPOJIIOBAaTH QPYHKIIOHYBaHHS CUCTEMHU
NPOTHUIOXKEKHOTO 3aXHUCTy BOASAHOTO 200 ra30BOT0 MOKEXKOTACiHHSA, AMMOBU/A/IEHHS],
roJIOCOBOrO OIOBIlLlEHHHA, TOXEXHOI CUrHasi3alll, CUCTEeMaTU4YHO IepeBipATH
HadBHICTh BCiX 30BHILIHIX O3HAaK CUCTEeM MPOTHUIIOKEKHOTO 3aXUCTYy Ha TepuTopii
TOPriBeJIbHO-PO3BaXKaJIbHOTO LIEHTPY: 3BYKOBI JUHAaMiKM CHUCTEMU OIOBIillleHHH,
CBIT/IOBI MOKaXKYMKHM Yy HANPSIMKY eBaKyallilHUX BUXO/IiB, IJIaHW eBaKyallii, MOXeXHi
KpaHHU, YKOMIJIEKTOBAHI MOXKEeXHUMU PyKaBaMU Ta BOTHETAaCHUKAMH, I102KeXHi KHOIIKY,
110/lecHHO KOHTPOJIIOBAaTH HeJOMNYyILeHHS 3axapalleHHd LIJIAXIB eBaKyalil Ta BUXOJIB;
IPOBOJUTHU NEPEBIPKY CTaHy BOTHETaCHUKIB Ta 006J1aZlHAaHHSA He piJillie, HK OJYH pa3 Ha
MicAllb, TEXHIYHEe 00OC/AyroByBaHHS CUCTEM MPOTUIOKEKHOTO 3aXUCTy MPOBOJAUTHU He
piAlie, HiXK OAMH pa3 Ha MicAalb, Ha TepuTopii TPL] 3a6e3ne4YnuTH HasABHICTb NMOXKEKHUX
riipaHTiB, y BUNIaIKy BUHUKHEHHS M0XKeXi 3a6e3Me4uTH aBTOMAaTUYHY 3yITUHKY JIiQTiB
Ta BiIKpUBaHHS JiBepel, 3a6e3MeUMTU KOMIJIEKTAllil0 MMOXKEeXHUX LUIMTIB HA TepPUTOPii
TPL. loTpuMaHHS BHIlleHaBeJ,eHUX peKOMeH/1allil J03BOJIMTh 3a0€3MeYUTH HaJlleXKHUN
CTaH M0KeXHOI 6e3MeKH y TOPriBeibHO-PO3BaXKaJbHUX KOMIIJIEKCaX.
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YAK 614.843

Oduneys A., baasao A., kKaHO. mexH. HayK,
Tosaikoea C., Hecentok JI.
IHcmumym depcagHo20 ynpasAiHHA ma HAyKo8ux 00CAidxHceHb
3 yusinbHozo 3axucmy, M. Kuie

AHAJI3 CTAHY CTATUCTUYHHUX JAHUX ITPO ITOXKEXI TA OBYHUCJIEHHA
CEPEJHIX 3HAYEHbD KIJIbKOCTI MOXEX Y BUCOTHUX BY/IMHKAX B YKPAIHI

3a ocTaHHi AecATb POKIB 3rilHO JaHMMH MaCHUBIB KapTOK OOJIIKY MOXeX, L0
HaAikmIKM BiJ TepuTopiasibHux opraHiB JJCHC BignoBigHo #0 [1] KiibKicTb MOXKeX, 1110
cTasvcsad B YKpaiHi y BUCOTHUX OyJUHKaxX 3apeecTpoBaHO — 707, BHACHIIOK SIKUX
3arvHyJIo 4 JIOJWHU Ta TpaBMoBaHO 40 srofei. MaTepia/ibHI BTpPATH BiJ, NOXeX CKJIAIU
6inpw Hixk 58 610 THC. IrpH. (3 HUX NpAMi 36UTKHU ckaaau 13 438 Tuc. rpH., a NO6IYHI -
45 172 Tuc. rpH.). OCHOBHI CTaTUCTUYHI MOKAa3HUKU CTaHy 3 MOXEXaMH Y BUCOTHUX
OyMHKax 3a iX GyHKIiOHa/IbHUM NpU3HaYeHHAM y nepios 2010-2019 pokiB HaBeJjeHO
y Tabauni 1.

Tabauysa 1 - OcHoBHI cmamucmuy4Hi NOKA3HUKU CMAHY 3 NOXCeXcamu y 8UCOMHUX
6yOuHKkax 3a yHKYIOHAAbHUM npu3HaveHHsaM 3a 2010-2019 poku*

Hasea morasHHEA [ 20010 | 2011 | 2012 [ 2013 | 2014 [ 2015 | 201§ [ 2017 [ 2018 | 2019
Besoro v HcoTHEX GyIiBaax
FiThKiCTR DoME, 0. 47 43 63 36 (] 71 7 83 el 100
FiericTe 3arstmm, T IsH 0 0 1 1] 1 1 1] 0 1 0
FiIBKICTE TPaEMOE 2HER, TH0IRH 0 2 3 1 3 ] ! 2 3 4
ITpmnti SOHTEE, THC. TPH 1306 | 12702 | 2020 | 6360 | 31040 17152 | 68350 [ 11322 | 32421 | 12835.0
TToGiaE 3OHTEE, THC. [PH 15607 [ 21509 [ 16799 | 253451 [ 62845 [ 390353 | 26701 | 47841 | 98613 | 26600
i3 HHY, ¥ EHTI0EHX 0VIHHEIX
FATBEICTE IOMEEE, 0. 4 3% 62 34 37 67 a8 78 a0 a7
FAiTREICTR 3arsimsy, T I=H 0 1] 1 0 1 1 1] 0 1 0
FinsKicTs TpaEMOE 2EHX, THOTEH 0 2 3 1 3 ] 7 2 ] 4
ITpani SEHTEE, THE. TPH 3.0 370 [ 2020 | 6100 [ 15420 15652 1525 | 10320 | 27421 | 5800
TToGimE 36HTH, THC. [PH 13477 7138 [ 16135 23508 [ 32472 [ 35682 | 16051 | 43002 | 80619 | 75884

i3 HHX, ¥ TPOMAaJcERHX OV IIEAAX:
aIMIHICTpaTHEHHY (ORPEMHEX i EOVI0EaHHY)

FiIericTs momes, 0. 3 0 1 1 4 3 4 3 7 3
FitericTe sarstmem, T asH 0 0 0 1] 0 0 1] 0 0 0
FiTBEiCTE TPaEMOE 2HHR, TEOIRH 0 0 0 0 0 0 0 0 0 0
TTpzni 3OHTEE, THC. [PH 1346 0.0 00 46,0 0.0 1500 [ 2000 0.0 00 30
TToGimst 35HTEH, THC. [PH 2131 0.0 166 | 1495 | 1077 | 3557 [ 3050 | 2202 | 7303 [ 1004
v Gyvmieaax, mo SvIVIThcH
FATBEICTE TOESE, 0. 0 2 1 1] 3 1 3 3 3 7
FATBKICTE 3arsimm, T IsH 0 0 0 0 0 0 0 0 0 0
FATBEiCTE TPAEMOE 2HHR, THOIRE 0 1] 0 0 0 0 0 0 0 1]
Tpza 3OHTER, THE. TPH 00 [ 12415 0Q0 00 20 00 305 | 1002 00 0.0
ITo6ime 368TEY, THE. IPH 00 [ 13895 352 D0 12246 | 714 | 1278 | 1756 [ 2191 | 6332
v OvOiBasx Toprisai i xapuyeanna (BivIosanux)
FATBEICTR IOMEEE, 0. 0 2 1 1 2 1] 2 1] 0 2
FAiTREiCTE 3arufmm, momek 0 1] 1] 0 1] 1] 0 1] 0 1]
FinekicTe TpaEMOE 2EH%, THOTEH 0 1] 1] 0 1] 1] 0 1] 0 1]
Ipzni 36ETEE, THE. TPH 0.0 0.0 0.0 0.0 | 9000 0.0 300.0 0.0 0.0 7000
TMoSigsi 35ETEY, TEC. [PHE 0.0 278 16.6 45 16050 00 | 5443 0.0 00 ] 13331

*[IpuMiTKa: MOKa3HUKU HaBeJeHO 6e3 ypaxyBaHHS M0XeX, 1[0 BUHUKIU y 2014-
2019 pokax Ha THUMYacOBO OKynoBaHUX TepuTopiax JloHeubkoi Ta JlyraHcbkoi
ob6sactelt i TepuTopisix ABToHOMHOI Pecny6iku Kpum Ta micta CeBacTomnoJib.

PesysnbTaTy gocaipkeHb 3a nepiog 2010-2019 pokiB nmokasasy, O KiJIBKOCTI
HOXKeX Yy BUCOTHUX OYAIBASAX, 30KpeMa, Yy IKUTJOBUX OYJAUHKAX MOCTYNOBO
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30i/1bIIYEThCA. K10 NOPIBHIOBATHU KIJIBKICTDb M0KEX y BUCOTHUX OYiBJISAX, AAKi cCTaIMCA
y 2019 poui 3 nepiogom 3a 2010 pik, To KiJbKicTh noXxex 36ijabliKaach y 2,3 pasH i
ctaHoBUTb 109 npotu 47 -y 2010 poui; y »xkuT/10BUX 6yauHKax y 2019 poui KisbKicTb
N02KEeX CTaHOBUTB 97 npotu 44, saka ctanoca y 2010 pouyj, Tak 3a nen nepiof KiJibKicTb
HOeX 301/bIInIach y 2,2 pasu.

3rifHO NpoBeeHOMY aHa/li3y CTaTUCTUYHUX JaHuX 3a nepioxg 2010-2019 pokis
BCTAHOBJIEHO, 1110 PO3MOJiJ KiJIbKOCTI IOXKeX 3a pOKaMM y Oy/AiBJ/sIX HE € PIBHOMIpHUM,
TOX OyJIO NpOBeJIeHO 3IJIa/KyBaHHSA pAJAY JaHUX METOJO0M KOB3HMUX cepefHix [2] Ta
0064YMCIEHO cepe/iHi 3HaUYeHHS KiJIbKOCTI moxex 3a GopMy.Jioto:

_ 1 j=n-1
Xi = —X Z Xi—j (1)

n j=0

Je X — KiJIbKICTb OXEeX;

i - piBeHb psAAY ab0 piK, AJ151 IKOTO PO3PaX0OBYEThHCS CepefHE 3HAUYEHHS KiJIbKOCTI
H0XKEX;

n — iHTepBas 3rJ1a/KyBaHHS, POKH.

CyTHICTb MeTO/Zly KOB3HUX CepeiHiX MOJIATa€ Y TOMY, 1110 Cepe/iHi 06YMCIIOI0ThCS
3a 30i/blIeHMMHU iHTepBasaMu (iHTepBas 3IJIa/KyBaHHS) IMpPU TMOCJAiJOBHOMY
nepeMillleHHi BHM3 Ha O/IMH piBeHb. Y JaHOMYy BUIIa/IKY 3a MiHIMaJIbHUM IPOMIXKOK 4acy
(iHTepBas 3r/1a/PKyBaHHS ) NPUUHATO 3 POKU, OCKIZIBKY Ha KOPOTIIOMY NMPOMIXKKY Yacy
HaBpsAJ, Y4 MOXKJIMBO BU3HAYUTU AKHUU XapaKTep HOCATb KOJMBAHHA — 3aKOHOMIipHUH
abo BUINAQJKOBUM. Pe3ysbTaTu po3paxyHKIB cepeiHbOI KiJIBKOCTI MOXeX JJIs1 KOXKHOTO
POKY 3a BUAAaMHU rpoMaZcbKUX 6yAnMHKIB 3a 2010-2019 poku HaBeZleHO y Tab/IuLi 2.

Tabauys 2 — Pe3ysbmamu po3paxyHKie cepedHboi KiAbKoCMI NOXHCENHC 0151 KOHCHO20
0Ky 3a sudamu 8UCOMHUX 6YOUHKI8 MemodoM KOB3HUX CepedHiX

Hazga ApamiHicTpaTuBHi 6yAiBi HoBoGya0Bu Byais.i Toprisui i
NMOKa3HUKa Xap4yBaHHA

PiBeHb KisbKicTb Cepepnesa | Kinbkicts CepeaHe 3a KisbkicTb CepegHe 3a
pAaAy, X MOKEXK, X 3 poku, Xj MOXKENK, Xj 3 poku, Xj MOMKENK, % 3 ponm,)?i
2010 3 - 0 - 0 -
2011 0 - 2 - 2 -
2012 1 1,3 1 1,0 1 1
2013 1 0,7 0 1,0 1 1,3
2014 4 2 3 1,3 2 1,3
2015 3 2,7 1 1,3 0 1,0
2016 4 3,7 3 2,3 2 1,3
2017 3 33 3 2,3 0 0,7
2018 7 4,7 3 3,0 0 0,7
2019 3 4,3 7 4,3 2 0,7

Pe3ysibTaTy po3paxyHKIB cepeHbOI KIJIbKOCTI MOXeX JJI KOXHOI'O0 POKY 3a
BUJIAMH BHCOTHHUX OYJHWHKIB MeTOJIOM KOB3HHUX CepeJiHiX M0Ka3aJo TeHJEeHILiI0 100
306i/IbLIIEHHS KIJIbKOCTI OXEX 3 KOKHUM POKOM $IK Y a/IMiHiICTpaTUBHUX OY/iBJISAX, TaK i
y HOBOOyJl0Bax Ta Male OJHAKOBYy IMEepPiOAWYHICTb NMOXKeX y OYyAiB/IsAX TOPTiBai U
Xap4yyBaHHH.

BHCHOBKHM.

1. 3a pesysbTaTaMM aHali3y CTAaTUCTUYHUX JAHUX IIPO MOXKeXI Y BUCOTHUX
OyIMHKaX 3a IOBrOCTPOKOBUM NepioJ, BUSABJIEHO TEH/EHILiI0 10 30i/blIeHHS KiJIbKOCTI
NO0XeX y Takux oyuHKax. LIlopoKy KiJIbKiCTh TaKUX MOXKEX Yy cepeIHbOMY CTaHOBUTbD -
70, MaTepiasibHiI BTpaTH BiJl HUX TOHAJ, 6 MJIH. TPUBEHb.
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2. Pe3y/sibTaTu po3paxyHKIiB cepefHbOI KIJIBKOCTI MOXKeX 32 BUJAMU BUCOTHHUX
Oy MHKIB METOJIOM KOB3HHUX CepeJHiX BKa3ylOTb Ha 30i/bllIeHHS TaKUX MOMXeX, 3a
BUHATKOM BOY/JJOBaHUX Oy/iiBeJib TOPTiBJIi Ta OyZiBesb TPOMa/iCbKOT0 Xap4yBaHHS.

3. BcTaHOoBJIE€HO, 1110 cepeJ; OCHOBHUX NPUYUH BUHUKHEHHS MOXeX Y BUCOTHUX
OyMHKax, MepeBaXHa KIJbKICTb NpUNaZlae Ha obOepeXkHe IOBOJPKEHHS 3 BOTHEM
(61u3pk0 60 %) Ta mopylleHHs NpaBUJ MOXKEXKHOI Oe3MeKd NMpPH BJAIITYBaHHI Ta
eKCIIyaTanil eseKTpoycTaHoBOK (moHaz 30 %), mpUYoMy CHOCTepiraeTbcs craja
TeH/JeHIlis 1[0/10 30i/IblIIeHHS MOXeX ¥ BUCOTHUX OYAMHKAX. Y HACIiIOK TaKUX IPUYHUH
YIPOJLOBXK aHa/Ii3yeEMOT0 nepiony.

4. AHani3 po3nojisy KiJIbKOCTi MOXeX y BUCOTHUX OyJHWHKax 3a MicLSAMM iX
BUHUKHEHHS] BKa3ye€ L0 HAWNOUIMPEHIIUMHU MiCISAMU BUHHUKHEHHA IOXEX € CXOJ0BI
KJIITHHH, KOPUJO0PH, OAJIKOHU Ta JOJKil, 10 BiijoMy cTaHOBJAATH 38 % Big Micub
3araJIbHOI0 Ta NPUBATHOTO KOPUCTYBaHHA.

CIIMCOK JIITEPATYPHU
1. Haka3z JCHC Ykpainu Big 16 cepnnHsi 2017 p. Ne 445 «IIpo 3abe3nevyeHHs] BeJleHHS
06yiky mnoxexx Ta ix HacaigkiB» [EsnexkTpoHHu#t pecypc]. - Pexum goctymny:

http://www.dsns.gov.ua//ua/Nakazi/66412.html.
2. KostyH H. B. Teopist craTuctuku: nifijpydHuk. Kuis: 3uanns, 2012. 399 c.

YK 614.842.4

llepes’sasko C., [lendapeHko B., kaHd. mexH. HayK, doyeHm,
MeavHuk B., kaHO. mexH. Hayk, ['onuap C.
Yepkacbkull iHcmumym nocexcHoi 6e3neku imeri I'epoie YopHobu.15
HayioHasbHO20 YHI8epcumemy yugi/ibHo20 3axucmy YKpaiHu

BU3HAYEHHA TPAHUYHOI'0 3HAYEHHA KOHLEHTPALII CYMILII TOPIOYHX
I'A3IB TA ITAPIB Y IIOBITPI, IIPX IIEPEBUILIEHHI AKOI'O
BIABYBATHUMETbLCA CIIPAIIOBAHHA CUCTEMH

EpekTUBHICTh BU3HAYe€HHs KOHIEHTpallil CyMilli ropi4ux rasiB Ta mapiB y
noBiTpi pob6o4yoi 30HU O0O6’€EKTa KOMIOHEHTaMU ([aTYUK-IKepesao TNepBUHHOL
iHpopMalii) aBTOMaTU30BaHi CUCTEMU PAHHBOTO BUSBJIEHHS 3arpo3u BHHUKHEHHS
Ha/J3BUYaMHUX CUTyalill Ta OMNOBIleHHS HaceJeHHs 3a/Je)XUThb BiJi HACTYIHUX
BJIACTUBOCTEN CHUCTEMU: 3JaTHOCTI ifeHTUikalii HebGe3meuyHoi cymiuni, MBUJKOCTI
CIpalLl0BaHHS, BUKOHAHHA NepejbadyeHnX QyHKIiM B KPUTUYHUX YMOBaX (MOpYyIIEHHS
TeXHOJIOTIYHOTO Mpollecy, CTUXiMHI JIMXa, AUBepCis), pe3epByBaHHA (JonaTok b).

Crangaptom JIBH B.2.5-76:2014 «ABTOMaTM30BaHi CUCTEMH pPaAHHLOI'O
BUABJIEHHA 3arPO3¥ BUHUKHEHHS Ha/I3BUYalHUX CUTYaALlil Ta ONOBILLleHHS HaceJeHHa»
He pO3’SICHEHO NapaMeTpy BH3HAY€HHS TPAaHUYHOTO 3HAaYyeHHS KOHIeHTpauii cymimri
roploYMUxX rasiB Ta MapiB y MOBITpi, NpU IMepeBHUILEHHI SKOro, BiJj0yBaTHMeTbCs
cnpalloBaHHA JaTYUKiB-/Kkepes nepBUHHOI iHpopMmanii ACPBHCO.

OCHOBHOIO BJIACTHUBICTIO AATYUKIB-/KepeJs MepBUHHOI iHPopmMallii BU3HAUYEHHS
IrPAaHUYHOTO 3HAaYeHHS KOHIeHTpalil cyMminli roproyux rasiB Ta napis y noBiTpi po6ouoi
30HM € HWXXHSl KOHIEeHTpaliliHa MeXa MNolHWpeHHs (pO3MOBCIOJKEHHS) MOJayM's
(3amanenHs) (lower explosive limit, LEL); HKMII, %.

HuxHS KOHUeHTpaliliHa MeXa MNOolIMpeHHs1 (pO3MOBCIO/KEHHS) TMOJyM 's
(3ananenHs) (lower explosive limit, LEL); HKMP, %: 06'eMHa 4yacTka ra3y a6o mapu B
NOBITpi, HUKUE KOI He YTBOPIOETHCSI BUOYXOHebOe3euHa ra3oBe cepe/iOBHILE.
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Yum Huxdye 3HayeHHs HKMP roprodoro rasy a6o mapu B MoBiTpi, TUM 6Gisblie
po3Mipy BUOyxOHe6Ge3meyHoi 30HM i WBHUAKICTD HAaKONMUYEeHHS BUOYyXOHeOe3Me4yHOoi
cymimi. [Ipy ofHaKOBUX IHTEHCHBHOCTSIX BUTOKIB a3y 3 Oi/Iblll HU3bKUMHU 3HAaYE€HHSIMU
HKMP cTBopATh BUOyXOHebe3ne4yHy KOHLEHTpaLilo MBHUALIE, HDK rasy 3 Oiibll
BUCOKHMMH 3Ha4yeHHAMHU HKMP.

Cranmapt /JBH B.2.5-76:2014 Hajjae BH3HAYe€HHS [JOKPUTUYHUX 3HAYEHb
napaMeTpiB Ta KPUTHYHUX 3HA4Y€Hb [IapaMeTpiB, ajle He KOHKPEeTU3YIThCA 3HAa4YEeHHA
Ta JAiana3oHU napaMeTpiB nepBUHHOI (BUXifHOI) iHPopMauii ansa BuaBiaenHss CPBHCO
KOHI|eHTpaljii y NoBiTpi BUOyXOHeOe3NeYHUX PEeYOBHMH Ta CyMilleld KOMIIOHEHTaMHU
CUCTEMH.

[IponoHyeTbcss BHecTH 3MiHy B craHfapT /[BH B.2.5-76:2014 AOoKpUTUYHUX
3Ha4YeHb MapaMeTpiB Ta KPUTHUYHUX 3HA4YeHb MapaMeTpiB 3HAaYeHb Ta /[liala30HU
napaMeTpiB nepBUHHOI (BuxifHOI) iHpopMmanii a1 BusBaeHHss CPBHCO koHueHTpanil
y MNOBiTpi BUOYXOHeOGe3MeYHMX pPEeYOBHMH Ta CyMilled KOMIOHEHTAaMH CHUCTEMH VY
BUTAA/I:

— JIOKpUTHUYHI 3HaYeHHs MapaMeTpiB NMepBUHHOI (BUXifHOI) iHPopMauii aasa
BUusiBsieHHs1 CPBHCO koHueHTpauii y noBiTpi BUGyxoHe6e3neuHUX peYOBUH Ta CyMiliein
HeoOXxi/HO Mepei6avyaTy B AianasoHi Big 5 % g0 20 % Big HKMP;

— KPUTHUYHI 3HayeHHs MapaMeTpiB mnepBUHHOI (BuxigHOI) iHopmauii s
BusiBsieHHs1 CPBHCO koHueHTpauii y noBiTpi BUOyXOHe6e3neYHUX peYOBUH Ta CyMillen
HeoOxifHO Mepei6avyaTy B AianasoHi Big 20 % mo 50 % Big HKMP.

CIIMCOK JIITEPATYPH

1. IBH B.2.5-76:2014 «ABTOMaTH30BaHi CHCTEMU PAHHBOIO BHUSBJEHHS 3arposu
BUHUKHEHHS Ha/|3BUYalHUX CUTYalil Ta CNOBIilleHHS HAaCceJeHHsI».

2. ACTY EN 60079-29-1:2017 BubyxoHebOe3mneuHi cepenmoBuma. YactumHa 29-1.
['azoaHasizaTopu. BUMOTH /10 XapaKTepUCTUK ra3oaHasizaTopiB ropioyux rasis (EN 60079-29-
1:2016, IDT).

3. ACTY EN 60079-29-2:2016 Bu6yxoHebOe3mneuHi cepemoBuma. YactuHa 29-2.
lazoaHasizaTopu 1 curHasmizatopu. BubGip, ycraHoBKa, 3acTocyBaHHS 1 TexHiyHe
006C/IyrOBYBAaHHS aHAJIi3aTOPIB i CUTHAJIi3aTOPIB rOPIOYMX I'a3iB i KUCHIO.

4. TY-ra3-86 Bumor [0 ycTaHOBKM CUTHaJ/1i3aTOpPiB i ra3oaHaJli3aTopis.

5. JCTY-3T B B.2.6-103:2010. HacraHoBa. Pe3epByapu cTaJieBi rOpU30HTaJbHi /s
HadTonpoaykTiB. KoHCTpyKLii i po3mipu.

6. JICTY b B.2.6-183:2011. Pe3epByapu BepTHKa/IbHI HUJIiHAPHUYHI cTaseBi A1 HAQTH Ta
HadTonpoAyKTiB. 3araybHi TexHiudi ymoBu (I'OCT 31385-2008, NEQ).

YJK 355.232:614.8](73:477)

[lokantok B., kaud. ned. Hayk, doyeHm
Yepkacwbkutl iHcmumym noscexcHoi 6e3neku imeHi I'epoie YopHobu1s
HayionasvHo20 yHigepcumemy yugiibH020 3axucmy YKpainu

MIKHAPO/JHI JOKYMEHTH 3 YIIPAB/IITHHA
B HAA3BUYAUHUX CUTYALIAX

fAx BifoMoO, cTUXiMHI JiMXa 4K TEXHOTeHHI KaTacTpodu Oe3nocepesHbO YU
OIl0CepeKOBAaHO BIJIMBAKTDL Ha BCi Halil 1 HAPOJHOCTI CBITY, a OTKe, U BUPILIYyBaTH IX
NOTPiOHO chnibHUMU 3ycwsuiaMu. KoJHa KpaiHa CBiTYy He Mae€ iIMYHITETy BiJi HUX
(McEntire, 2009; 2018). Tox cnisibHI 3ycuJsuis AJis NOA40JIaHHS 1X HACAiIKiB HabyBalOTh
Ha/I3BUYaMHO1 aKTYyaJIbHOCTI, aJi>Ke 1ji MOil «He 3BaKalTh HA HaLliOHAJIbHI KOPJOHUY.
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3 orsiily Ha 3a3Ha4veHe, Pi3Hi BIVIMBOBI MiXXHapo/Hi oprani3anii, 3okpema OOH,
BcecBiTHS1 opraHisanisg 340poB’s, BcecBiTHIM 6aHK [0OKJ/IaJal0Th YMMaJao 3yCUJb [Jis
NoJINIIeHHA cucTeMu ynpasiaiHHA B HC Ha cBiTOBOMY piBHI 3arajioM i Ha piBHI OKpeMoO
B3ATHUX KpalH 30KpeMa.

AKTyaJIbHUM CTpaTeTiuyHUM JJOKYMEHTOM JJis yCiX 6e3 BUHATKY cdep AisibHOCTI
JII/CTBA, Y TOMY YMCJI M LUBIJIbHOTO 3axucTy U ynpasJiiHHea B HC, € «[lopagok neHHuM
B rajnysi po3BUTKy Ha nepioz a0 2030 p.» (Transforming, 2015), npuiinatuit Ha CaMmiTi
OOH y 2015 p. Moro yactuHomo € «17 winei crasoro possutky» (LICP). Ynpogosx 15
pokiB 170 kpaiH i TepuTOpiil CBITY OyAyThb COPSIMOBYBATU CBOI 3yCHJIJI HA CHPUSAHHSA
NPOLBITAHHIO Ta 3aXUCTY IJIAaHETH Y TPbOX 3piBHOBAXKEHUX BUMipax CTaJIOr0 PO3BUTKY:
€KOHOMIYHOMY, COLjia/IbHOMY Ta €KOJIOTIYHOMY.

[Tonpu Te, W0 Lel JJOKYMEHT He € IOPUJUYHO OOOB'SI3BKOBUM, OUiKYETbHCH, IO
ypAAU KpaiH CBiTy Bi3bMyTb Ha cebe BiANOBia/IbHICTb i CTBOPATH HalliOHAJbHI yMOBU
JUISl IOCATHEHHS MOCTaBJEHUX Lijiel. Yci il € B3aEMONOB I3aHUMH, KJIIOUEM [I0 YCIiXy
B OJHIM i3 HUX € BUpilleHHs NUTaHb, MOB'SI3aHMX 3 IHIIMMU. Y KOHTEKCTi HaLIOro
JIOCJiP>KEeHHSI BAXXJIMBUMM OiJIbIIO0 YW MEHIIOI Mipow € yci 1iji, ajxe BOHHU
CIpSIMOBAaHi Ha 3aXUCT IJIAHETH i 3ab6e3MeyeHHs] MUPY, NPOLBITaHHA /AJ BCiX JioAeH i
CTa/IM1 PO3BUTOK, 1110 MOXJIMBE 32 YMOBH IiATOTOBJIEHOCTI JIIOAEH 0 iX peaJsizaril.

KoHkpeTu3sywouu BUpilleHHS NMUTaHb LMBIJIBHOTO 3aXUCTy W ynpasJjiHHA B HC,
BapTo 3ragaTy, wo OOH y cBoil cTpykTypi Mae /lenapTaMeHT 3 ryMaHITapHUX UMTaHb,
Jl0 KoJila 00OB’SI3KiB SIKOTO BXOJASITh i 4yMCJeHHi nuTaHHA 3 ynpasjiiHHA B HC Ha
Mi>KHapoAHOMY piBHi. ¥ rpyaHi 1991 p. 3a Pesonwouieto 46/1882 'enepanbHoi AcambJiel
OOH (Pesoustonuuy, 1991, c. 71-72) B Mexxax [lemapTamMeHTy 6yJI0 CTBOPEHO YTpaBJIiHHS
OOH 3 koopaunHanii rymaniTapHux cnpaB (OCHA - Office for Coordination of
Humanitarian Affairs), 3aBaaHHs IKOT0 MOJISITAa€E ¥ KOOPAWHYBAHHI Bi/[MOBiHUX 3aX0/1iB
OOH 3 mnopATYHKY i 3axyCTy JwAed B TyMaHiTapHUX Kpu3aX. KijabkicTb pisHUX
KOH(QJIIKTIB, 1[0 HEBNUHHO 3pOCTa€, MiJBUIINEHHS PU3UKIB CTUXIMHUX JIUX, L0 €
HacjaiikoM 3MiH KJiMaTy, IWIBHJKA ypbOaHi3alis, 10 MNPU3BOAUTH [0 YaCTUX
TEeXHOMeHHUX KaTacTpod, CIOHYKalXd [0 CTBOPEHHS KOMILJIEKCHOI KOOpAWHALiNHOI
CTPYKTYPH JJisl BUPillleHHS1 03HAaYeHUX NMUTaHb. [ Bxke y 1993 p. /11 HeraHoOi 0IOMOTH
ypsjaM KpaiH, SIKi MoCcTpakAaJu BijJ, palTOBUX CTUXIMHUX JIMX, B YIpaBJiiHHI 6yJio
CTBOPEHO CHUCTEeMY OIiHIOBaHHS CTUXiMHUX JuX i KoopauHalii (UNDAC - United Nations
Disaster Assessment and Coordination).

HuHi 4seHamu opranizanii € 86 kKpaiH cBiTy. /JlomoMora HaJa€TbCcAd Ha
Mi>KHAapOJIHOMY, Ha perioHaJbHOMY Ta HallioHaJbHOMY piBHsAX Ta/a6o Ha Mmicui HC.
KomManiu omnepaTUBHOrO pearyBaHHA 3JaTHI poO3IM04YaTH CBOK [iSJIBHICTH B
HaJ[3BUYAMHO KOPOTKi TepMiHU: 12-48 roauH y 6y ib-sKiil Toulli CBiTY.

Jlns HasexxHOTo BUKOHAHHSA ik 6ysio po3pobsieHo Ctparterito UNDAC Ha 2018-
2021 pp., fKka 6a3yeTbcd Ha npuHuMnax AisabHocTi OCHA «CBiT rypTyeTbcs, 1106
JOIIOMOTTH IMOCTPaXJAaJMM BiJl KpPU3U JIIOAAM LBUJAKO OTPUMATH TyMaHITapHY
JIOTIOMOTY, SIKO1 BOHU IOTPEOYIOTHY.

Y JoKyMeHTI BHM3HAya€TbCAd Micia opradisanii - 3a6e3me4yuTH CHOPUSHHA
NOPATYHKY KUTTS Ta MOJIETIIEeHHS CTPaXKJaHb JIIOAAM, 4Ki noctpaxganu Big HC, yepes
nigTpUMKy KoopAuHauil Ha micusax HC, ckoopiuHOBaHe OLiiHIOBaHHS, iHQopMaliliHe
yIpaBJliHHA Ta CUTYalinHAMN aHaJIi3.

CIIMCOK JIITEPATYPHU
1. McEntire, D.A. (2009). Comparative Emergency Management: Understanding
Disaster Policies, Organizations, and Initiatives from Around the World. Federal Emergency
Management Agency: Emmitsburg, MD.
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2. McEntire, David A. (2018). Introduction to Homeland Security: Understanding
Terrorism Prevention and Emergency Management. Wiley: Hoboken, NJ.

3. Transforming our world: the 2030 Agenda for Sustainable Development. (2015).
Resolution 70/1 by General Assembly United Nations. URL:
https://sustainabledevelopment.un.org/content/documents/21252030%20Agenda%20for%20
Sustainable%20Development%20web.pdf.

4. Pesosrouuu 46/182. (1991). l'enepanbHasa Accambies - Copok mecras ceccusi. URL:
https://www.un.org/ga/search/view_doc.asp?symbol=A/RES/46/182&lang=R.

YJK 355.58

lonoxcewHuli B, KaHd. mexH. HaykK, doyeHm
IHcmumym depcagHo2o ynpasaiHHA ma HAyKo8UX 00CAidxHceHb
3 yusiibHo20 3axucmy, M. Kuis

OCOBJIMBI O3HAKH CYYACHOT'O ®YHKIIIOHYBAHHA
€INHOI IEPYKABHOI CACTEMMU LIMBLJIBHOI'O 3AXUCTY

IlocmaHoska npobsemu. OcobJUBOCTI MOBHOBaXKEHb OPraHiB yNpaB/iHHA €AUHOI
JlepKaBHOI CUCTEMH LIMBUIBHOTO 3aXMCTY Ta MPABOBOK OCHOBOIO CTBOPEHHS, AiAJIbHOCTI
Ta 3abe3MeyeHHsl.

OCHOBHI HampsIMKHU Jiep>KaBHOI MOJIITUKKA YKpaiHU y cdepi LUBIILHOTO 3aXHUCTY.
[IpaBoBa OCHOBA, MPUHLIUIM Ta 3aBAAHHS LMBUIbHOrO 3axUcTy. OCHOBHI 3axoau y cdepi
MBiJIbHOTO 3axucTy. [locTikiHi opranu ynpasiinHa €/IC 113. Pexxumu ¢yHKIioHYBaHHSA
€/1C [13. Cusin MBUIBHOTO 3aXHUCTY.

Karouesi cnosea. €avina fepKaBHa CUCTeMa LUBIJIBHOTO 3aXUCTy. CUIM LIUBIJIBHOTO
3axycty. OCHOBHI HalpsIMKU Jiep>KaBHOI MOJIITUKU YKpaiHU y cdepi LIUBIIbHOTO 3aXHCTY.

Buksaad ocnoeHozo mamepiasy. AHani3 HaA3BHYaMHUX NMOJIA Ta HaA3BUYAMHUX
CUTYallill Ha TepUTOPil YKpaiHU HA A@aHUW Yac CBIJYUTH MPO Te, [0 Ha KaJlb, IIIOPiYHO F'MHE
BeJIMKA KiJIbKICTh Mpale3/laTHOr0 HacesieHHs i AiTel. 3pocTae MaclITaOHICTh HACAIAKIB
aBapii, KaTacTpo® i CTUXIKMHOTO JIMXa, 1110 CTABUTh NPOO6JIEMY 3aM106iraHHsI BAHUKHEHHIO

CTBOpeHHSI Cy4yacHOI CUCTeMH IMOIlepeKeHHs Ta pearyBaHHs Ha HaJ3BUYalHI
cuTyauil B YKpaiHi BUBOJUTb Hally Jep>kaBy Ha pPiBeHb MPOBIJHUX KpaiH CBITY 3 NUTaHb
peasnizanii KOHCTUTYLIMHUX BUMOT 111010 30€peXXeHHs )KUTTS Ta 3J0POB'sl CBOIX 'POMA/IsIH.

JepxaBHa noJsiThKa y cdepi IUBIIBHOIO 3aXUCTy — L€ CYKYIHICTb OCHOBHHX
HaMpsIMKIB Ta COCO6iB AiJIBHOCTI AeprKaBH 111010 3anobiranHsa BUHUKHeHHs HC, a Takox

OCHOBHMMHU HaNpsIMaMHU Jiep>KaBHOI NOJIITUKK YKpainu y chepi L3 cnip BBaxkaTu:

— CTBOpPEHHSl Ta IIOCTiMHe BJOCKOHAJIeHHHd CHUCTEMM 3axXUCTy HaceJIeHHd |
TEPUTOPIiH 3 MeTOI0 3an06iraHH Ta JiKBiAaLii HacaiAKIB HaA3BUYaHUX CUTYaLlil;

— NiArOTOBKY KepiBHUX Ka/ipiB 113 Ta HaBYaHHA HacesieHHA AiAM B yMoBax HC;

— MDKHapoJHe CHiBpOOITHULTBO Y BiJIIOBIIHOCTI 3 YMHHUM 3aKOHOJABCTBOM
YkpaiHu Ta yKJ1aileHUMU Mi>KHAapOJHUMHU YroZlaMH.

JCHC YkpaiHu € 1eHTpajlbHUM OpPraHOM BUKOHAaBuOi BJIai¥, SIKWUM 3abe3mnedye
NPOBEJIEHHS Y >KUTTS Jep:KaBHOI MNOJITUKU y cdepi LUBIIBHOI 0OOPOHH, 3aXUCTY
HaceJleHHs i TepyuTOpiN BiJ, HaJ3BUYAWHUX CUTYyallili, 3am0biraHHs UM CUTYyallisiM Ta
pearyBaHHsI Ha HUX, JiKBijauii ix HaciaifkiB Ta HacaiakiB YopHOOUIBCHKOI KaTacTpodu,
3/iICHIOE KEPIBHULTBO JJOPYYEHOI0 oMy cheporo yIpaBJiiHHS, HeCe BiJjIOBiAa/IbHICTD 32
1l cTaH i pO3BUTOK.

Ctpyktypy €/IC 113 ck1afaroTh:
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— opranu ynpasainHa €/IC 113;

— CWJIY, IpU3HA4Y€eHI /11 BUKOHAHHA 3aBJaHb 113.

OpranizangiiHa cTpyktypa €/IC 13 ckinagaeTrbca 3  MOCTIMHO — JIFOYMX
byHKLIOHA/IBHUX | TepUTOpiaJbHUX HiAcCUCTeM, fIKi MalOTh JepKaBHUM, perioHaJlbHUMH,
MicLieBH Ta 06'€KTOBUI PiBHI.

®yHKkyioHabHIi nidcucmemu cTBoprooThcsa LIOBB 3a HanpsAMaMu Aisi/IBHOCTI.

Ha perionanbHOMy, MiclieBOMy Ta OG‘€KTOBOMY PiBHfIX CTBOPIOIOTBbCS JIAHKU
bYHKLIOHA/IBHUX MTiICUCTEM.

[lepesiik LieHTpa/IbHUX OpraHiB BUKOHABYOI B/Ia/iy, 1110 CTBOPIOIOThL QYHKI[iOHAIBHI
nigcucreMy, BU3HadaeTbes [lonoxxenusam npo €/1C LI3.

Jlanky QyHKLiOHa/JIbHUX MiJICUCTEM CTBOPIOIOTHCA KepiBHMKAaMH perioHajbHUX
06‘elHaHb (QYHKIIIOHAJIbHOTO CIPSIMyBaHHS Ta KepiBHUKaMM paJialliiHUX, XiMiYHUX,
BUOYXOHeOe3MeuHUX Ta iHIIUX 06'EKTIB MiJ|BUIIeHOI HeOe3MeKH.

OpranizaniiHa CTPYKTypa, 3aB/laHHs, CKJIaJ CUJ i 3ac06iB, MOPSAAOK [islJIbHOCTI,
JIAHOK  QYHKI[iOHAJIbHUX  MiJCUCTEM BHU3HAYAIOTbCA  IOJIOKEHHSAMU TPO  HHUX,
3aTBep/PKEHUMHU KepiBHUKAaMU perioHaIbHUX 00 ‘€IHaHb QYHKI[IOHAIbHOTO CIIPSIMYBAHHS
Ta KepiBHUKaMH pafialliiHUX, XiMiYHUX, BHOYXOHeOe3MeYHUX Ta IHIIUX O0O6'EKTIB
nigBuIlleHOI HeGe3NeKH 3a MOro/PKEHHSM i3 TepuTOpiaIbHUMU OpraHaMH YIpaBJiHHSA
JCHC.

TepumopiaavHi (pezioHasnbHi) nidcucmemu CTBOPIOIOTHCS MICIEBUMH OpraHaMH
BUKOHABYOI BJIaM B ABTOHOMHIM Pecny6sini Kpum, ob6saactsax, micrax Kuesi Ta
CeBacTomnoui.

Ha wmicueBoMy Ta 06‘€KTOBOMY pIiBHSIX CTBOPIOIOTBCS JIAHKA TEPUTOPiaTbHUX
MiJICUCTEM.

KoxeH piBeHb TepuTOpiaJibHUX migcucteM Mae yci eneMeHTH €/IC 113, kpim
CUCTEMH IiArTOTOBKMY KaJpiB 3 NUTaHb 1|3 Ta cucTeMy HayKOBUX YCTAHOB 3 MUTaHb [13.

[TonoxkeHHs1 npo ¢yHKIioHA/MBHI i TepuTopianbHi migcuctemu €/C 113 Ta ix yaHKi
pPO3pOOJIAIOTHCA BiAMOBIHO 0 TUIOBUX I0JIOKEHDb NP0 HUX, SIKi 3aTBepKytoTbca KMY
Ykpainu.

JICHC cTBOpro€ TepuTOpia/sbHI Ta MiclieBi OpraHu yOpaBJiHHSA [0 PaMOHHMUX
BKJIFOYHO.

KepiBHUIITBO TepuTopiaibHUMHU miacuctemamu €/IC 113 y MuUpHHMM 4Yac Ta B
0COOJIMBUY Tepiof, MOKIAJAEThCA Ha BiAMOBIJHI MicleBi OpraHM BUKOHABYOl BJaJy Ta
OpraHd MiCI[eBOr0 CaMOBpPsIAYBaHHS, aAMiHicTpauii (agMiHicTpaTHMBHI  OpraHu)
HiNPUEMCTB, YCTAaHOB Ta OpraHi3aliiil.

Cunu 13 ckagaroTh:

— OmnepaTuBHO-psATyBasbHA cayxkb6a 1|3 JICHC;

— aBapilHO-pATYBa/IbHI Ta iHIII CJyK0H i GOpMyBaHHs], OCHOBHA JisI/IbHICTb SIKUX
CrpsiMOBaHa Ha BUKOHAHHS 3aB/laHb i3 nonepeaxeHHd Ta JikBigauii HC Ta ix Hac/iigkis;

— MiANPUEMCTBA, OCHOBHA [iSlJIbHICTh $KUX CHpsIMOBaHa abo Moxe OyTH
CpsiMOBaHa Ha BUKOHAHHS 3aBJlaHb i3 nonepeaxeHHs i JiikBiganii HC Ta ix Hac/iaKiB;

— migpo3/iau BinomMyoi, MiclieBoi Ta J06pOBiJIbHOI MOXKEXKHOI 0XOPOHHU;

— mno3awTaTHi (HeBoeHi30BaHi) popmyBaHHs 113;

— crnenianizoBaHi cayx6u L[3.

BuCHOBOK. TakuM YMHOM, 32 paxyHOK BUIe3a3HaYE€HUX 3aX0/iB MOXXHA 04iKyBaTH
NiZIBULIEHHA CTYNEHK 3aXWCTy HaBKOJIUIIHBOTO Cepe/loBHILA BiJ| LIKIJJIMBOTO BIUIUBY
IPOMMUCIOBUX MiATIPUEMCTB.

CITMCOKJIITEPATYPU
1. Kogexc 113 Ykpainu Big 02.10.2012 p. Ne5403-VL
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2. llocranoBa Kabinety MiHicTpiB Ykpainu Big 09.01.2014 p. Ne 11 «[Ipo 3aTBepmKeHHs
[losioxxeHHS PO €EAUHY Jep>KaBHY CUCTEMY LIUBIJIbLHOTO 3aXHUCTY».

3. locranoBa Kab6inety MiHicTpiB Ykpainu Bif 26.01.2015 Ne 18 «[Ipo [lepaBHy KOMIcito 3
NUTaHb TEXHO€HHO-EKOJIOTiYHOI 6e3MeKH Ta HaI3BUYAaUHUX CUTYallil».

4. TocranoBa Kab6inery MinicTpiB Ykpainu Big 11.03.2015 Ne 101 “Tlpo 3aTBepAKeHHs
TunoBux nosioxeHb Npo GYHKLiOHAIbHY i TepUTOpiasbHy nifcucremu €/1C LI3”.

5. [loctanoBa Kabinety MiHicTpiB Ykpainu Big 17.06.2015 Ne 409 “IIpo 3aTBepKeHHs
TunoBoro nosckeHHA NMpPO perioHa/IbHY Ta MICLEBY KOMICiI0 3 MUTaHb TEXHOT€HHO-eKOJIOTIYHOI
Ge3neky i HaI3BUYAWHUX CUTYaIlii”.

YK 614.842

Penkac A., kaHO. mexH. HayK, Llleeyb M.
Jlvgiscbkull depacasHull yHisepcumem 6e3neku HummedisabHocmi

ONTHUMI3ALIA MICHb JUCAOKALI MPOTUMOXEXHUX MIAPO3AIJIIB Y
CIJIbCBKIA MICIIEBOCTI HA OCHOBI AHAJII3Y
INNOKEK B IIPUPOJHUX EKOCUCTEMAX

MeToay TMOLIYKYy ONTUMaJbHUX JIOKAl[il [Js PpO3TallyBaHHS IMOXEXHO-
pATYBaJIbHUX MiAPO3AiJiB € aKTyaJbHOI NP06JEMOI0, 0COOJIUBO [/ MiCLeBOCTEeH, Je
bopMyeTbCA Mepexa MiCLeBHUX MOXKEXHUX APYKUH. [IpUKIaloM TakUX MicLeBOCTeH €
OKpeMi obJiacTi YkpaiHy, y akux Mix JlepkaBHOW Cay»k6010 YKpaiHU 3 HaZ3BUYAMHHUX
CUTYyalliil Ta 06JIJaCHUMHU JepKaBHUMHU a[MiHiCTpallissMU NiIMCAaHUKA MEMOPaHAYM PO
NoOyA0BY €KOHOMIiYHO-O06IpyHTOBaHOI Ta epeKTHUBHOI MoJesi IUBIIBHOTO 3axHCTY,
OJTHUM 3 IIUTAHb SKOT0 € QYHKIIIOHYBaHHS MiCI[eBOi MMOXKEeXKHOT OXOPOHH.

3 MeTOw OOIPDYHTYBaHHA pO3MIillleHHS J[epXXaBHUX [0XKeKHO-pATYBaJIbHUX
nipo3iziB B YKpaiHi BpaXxOBYBaHO JIMIlE KPUTEePid 4yacy CJilyBaHHsS ONepaTUBHOTO
TPAHCIOPTY MOXKEXHHUX aBTOMOOIJIIB 10 Mics BUKIAUKY. Tak, AJis1 MicTa yac caiyBaHHS
He NMOBUHEH nepeBulyBaTU 10 XxB, y ciibcbKil MicieBocTi — 20 xB. [IpoTe 06MeKUTUCH
OJHUM KpHUTepIiEM NpPU BUPILIEHH] bOTO MMTAHHSA € HepaliOHAJIBHO.

Y cBiTOBiM Hayli Ta npakTULi iCHye psij MeTOJiB IOAO0 BHU3HAYE€HHS MiCllb
pO3TallyBaHHSA MOXEXHUX YaCTHH, CTAHLiM TOWO. Bib1icTh [UX METO/IB CTOCYIOThCSA
BEJIMKUX MICT, 30KpeMa, siKi HaBeAeHi y po6orax [1-3] Ta IiHIIMX YHUCIEHHUX
JlOCTi/DKeHHAX. AHasli3 my6Jiikaliid Bka3ye Ha Te, 110 NpobsieMa BU3HAYEHHS Miclb
pO3MillleHHs MOXKEeXHUX CTaHIiM y Ci/IbCbKIA MiCLIeBOCTI, sika 6 BpaXxoByBaJia He JIHlle
CTAaTUCTUKY MOXEX y MiCTax 4YH JiicaX, a U CTATUCTUKY CTENOBUX Ta TOPPSAHUX MOXKEXK,
3a/IMIIAETHCA HEBUPIiLIeHa.

3 MeTOW BUBYEHHA ONTHMAJbHUX MICUb JUCJOKAL{l MOXEeXHUX YaCTUH
BUKOPUCTAaHO MeTOJM MaTeMaTH4YHOI CTAaTUCTHUKHM, a TaKoX Jiarpamu BopoHoro g
BUDillleHHs 3aBJaHHSA 6JIM3bKOCTI TOUOK .

Bu3HaueHHA ONTUMa/IbHUX MIiClb JUCIOKALl MOXKEXHUX YaCTHUH 3/IHUCHIOETbCA Y
YOTHUPH eTallu:

— Ha KapTy HAHOCATbCA JIOKaLil BUHUKHEHHS II0XKeX, BU3HAYAKOTbCA IX
KOOpPJMHATH y JleKapTOBIiM CUCTeMi KOOpUHAT;

— Ha OCHOBI OTpHUMaHMX KOOpAMHAT OyAyeTbcAd Jiarpama BopoHoro, je
BepIIIMHAMM JiilarpaMU € MICLA MTOXKEXK;

— oTpuMaHa jJiarpama Boponoro, Byssiamu pebp KOMIpOK fIKOi € TOYKaMu, 10
PIBHOBIiAaJ/IeH] Bijj I0KeX, HAHOCUTHCA Ha KapTYy;

— Ha KapTy HaHOCATbCSA JIOKaLlii MOXeXHUX YaCTHH Ta aHaJli3yeTbCS HEOOXiHICTb
CTBOPEHHS J0JaTKOBUX MOKEXKHUX YACTHH i3 ypaXyBaHHAM iCHYIOYHX.
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Micus auciaokanii 04aTKOBUX MOXKEXHUX YACTUH CJ1iJ1 lepe6adaTy y By3Jjax pedp
KOMIpOK JiiarpaMy, SIKI0 M By3/1laMU pe6p KOMipOK Ta BepLIMHAaMHU JiarpamMu abo y 3-o0x
KiJloMeTpOoBOMY pajiyci HABKOJIO BEPLIWH AiarpaMy BiJICyTHI [TOXKEXHI YaCTUHH.

AHani3 po3MillleHHA ICHYIOYHMX MOXEXKHUX 4YaCTUH Ta THX, L0 IIAHYETbCA
BiIKpUTH, Ha npukaaZi JIbBiBcbKoi 006Js1acTi, MOKa3aB, 1[0 BiJCTaHb BiA IIUX YaCTUH [0
Micllb BMHHMKHEHHs NOXeX csarae Ao 12 kM. BpaxoBywouu yac 360py A06GPOBiIBHOI
NOKEXKHOI KOMaH/ Y Ta 4acy J0i3/ly 0 MiClLil BUKJIMKY Ha TaKi MOXeXi 3araJlbHUM 4ac Bi/J
NOYaTKy MOBiZIOMJIEHHS [0 MPUOYTTS NepeBULyBaTUMe HOPMAaTUBHUH. Po3rsisHeMo Ha
npuk/aazi CoOKaJbCbKOr0 paloHy ONITHMaJ/IbHI JIOKALil /11 pO3MillleHHS MOXKeXHHUX YaCTHH.
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Puc. 1 - Bubip sokayitl 048 po3MiujeHHs NOMNCeHCHUX YACMUH HA hpukaadi
Cokasbcbko20 patioHy

Ha tepuTopii Coka/sbCbKOr0 paloHy pO3MillleHO 7 iCHYIOYHUX MOXKeXXHUX YaCTUH
Ta 2 NPOEKTOBAaHUX. X04a HaBIiTh TaKa KiJIbKICTb MOXEXHO-PATYBaJbHUX MiJpO34iJiB
He B 3MO3i 3abe3medyuTH WIBUJKEe pearyBaHHd Ha Moxexi. fAk 6adumo 3-0x
KiJIOMETPOBUU paAiyc BUI3Ay iCHYHOUMX Ta NPOEKTOBAHUX MiJpO3/iJiB NepeKpuBa€E
auuie 16,2 % Tteputopii paiioHy. ToMy HeoOXilHO mepeAOAaYUTH Lie MEeBHY KiJIbKICTb
NOXKEeXKHUX YaCTHH i3 ypaxyBaHHAM MiCLlb BAHUKHEHHA M0XeX. Tak, NpoBiBIIU aHaJIi3
Ha npuk/aaai CoKalbCbKOro paliOHy BU3HA4eHO 7 MiClb [/ PO3MillleHHS MOXKeXXHUX
CTaHI[i¥, OKPiM iCHYIOUHMX, 1110 I0O3HA4Y€Hi })KOBTUM KOJIbOPOM Ha pHuc. 1.

Jlns 3abe3neyeHHs MOXKeXHOI 6e31eKHd B CiIbCbKiM MicIeBOCTi Ta 3MeHIlIeHHs
BUTpAT Ha YTPUMaHHA LUMUX MiAPO3AIJiB AOLUIBHO BJALITOBYBAaTHU IOMXEXHI CTaHILii,
ONOpHI MYyHKTH [IOXEXOraCiHHA TOILLO i3 3alpoBa/pKEeHHAM CEe30HHOCTI Ta
HeperyJasspHOCTI poOOTH MOXKEKHUX JO0OpPOBOJIBILIB, BAKOPUCTAHHAM HPUCTOCOBAHOI
JJI TacCiHHA IOXKeX CIIbCbKOTOCIOAAPCbKOI TEeXHIKH, NPUYINHUX MOTOIIOMII TOLLO.
JlocnipkeHHs TMOKasasio, L0 KUIbKICTh [MOXEXHO-PATYBaJIbHUX NiAPO3AUIIB Yy
JIbBIBCBbKill 06J1acTi € HeJJOCTAaTHIM, OCKIJIbKM B JeIKMX BUIAJKax BiJicTaHb JJ0 Miclb
BUHHUKHEHHS M0XeXi CTaHOBUTB 12 KM, a 3-0X KiJIOMeTpPOBUU pajiiyCc BUI3/y iCHYIOUUX
nipo3ainiB nepekpuBae MeHie 20 % o1 TepUTOPIl ZOCAIIPKYBAHOTO PalOHY.

CIIMCOK JIITEPATYPU
1. Chen, C, & Ren, A. (2003). Optimization of fire station locations using computer
[J]- Journal of Tsinghua University (Science and Technology). 10. P. 25.
2. Murray, A. T. (2013). Optimising the spatial location of urban fire stations. Fire Safety
Journal. 62. Pp. 64-71.
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YK 364.255

Pomme C., kaHO. mexH. HayK, doyeHm, [TweHuwHa H.
Yepkacvkull depicasHull mexHo102i4HUL yHigepcumem

HAJIAHHA EKCTPEHOI IICUXOJIOTTYHOI IOIIOMOT'HU
MIC/I HAA3BUYANHUX CUTYALI

EKcTpeHa mcuxoJioriyHa AomoMora - Lie cucTeMa KOPOTKOCTPOKOBUX 3aXOZiB,
HalliJIeHUX Ha PEeTryJisiiilo aKTyaJbHOTO ICUX0JIOTiYHOTO, cuxodisiosoriynoro crany ta
HEraTUBHUX TMeEpPeXUBaHb JIIOJUHU abo Tpynd JioJeH, MOCTPpaXAaJUX YHACHiJoK
Ha/A3BMYallHOI cuTyanil, 3a Jgomomoroio npodeciiHUX MeTOoJiB, SKi BiAmoOBigalOTH
BUMoOram cutyauii [1].

Takoi fgomomMord mnoTpebylTh BEPCTBU HACeJEHHS, SIKi MEepeXuJu HepBOBO-
ICUXiYHI NOpYLIeHHs B pe3y/abTarTi /i HeraTUBHUX GaKTOPIB, 1[0 MAKOTh Miclie miJ yac
HaJi3BUYalHUX cuTyalid. Taki mocTpaxzasai MalOThb FOCTPY HEOOXiJAHICTb He TiJIbKU B
MeJUYHIiN 01oMo3i, ajie ¥ A0NOoMO03i 3i CTOPOHH MPAKTUYHOTO MCUXOJIOTa, AIKUH Mae€
no/ii6Hi HaBHUYKHU. A/pKe TCHUXOJ[iarHOCTHKA B €KCTPeMaJIbHUX CHUTYyalliix Ma€ CBOi
BiAMiHHI pucH BiJi TpaJAULiHUX METO/IB. ¥ IUX YMOBax yepe3 OpaK 4acy HeMO>KJUBO
BUKOPUCTOBYBATH CTaHAAPTHI AiarHOCTUYHI npoueaypu. /[lii 1pakTUYHOTO MCHUXOJI0Ta
BU3HAYAKThCS MJIAHOM Ha BUMA/[0K HaI3BUYAUHUX 0OCTAaBHH.

['0JIOBHMMHU NpPUHLMIIAMY HaJaHHSA JOIOMOIUA TUM, XTO IEpPEeHIiC ICUXO0JIOTIYHY
TpPaBMy B pe3yJIbTaTi BIUIMBY eKCTpPeMa/IbHUX CUTYallil, €:

— HEeBIAKJAa[HICTh;

— poboTa 6e3nocepeaHbO HA MicClli MOAiH;

— OYiKyBaHH$, 110 HOpMaJIbHUM CTaH BiITHOBUTLCH;

— EJHICTB i IPOCTOTA NCUXOJIOTIYHOTO BILJIUBY.

TakuM 4YMHOM, HeOOXiJHO BHUPOOWUTU CTpaTerito pobOTH 3 KepTBaMH, AKi
OXOMuUJIM 6 i Ti BUNAJKHU, KOJIM Ma€ Micle cyry60 TpaBMaTUYHUM CTpeC, i Ti BUNAAKH,
KOJIU Ma€ Micue CKJIaZjHe IepelJIeTIHHd TpaBMaTHUYHOIO CTpecy 3 IHIIWUMH
NaTOreHHUMU PaKTOpaMU BHYTPILIHbOT0 260 30BHIIIHBOTO MOXO0/AKEHHS.

Haib6inbil ckJIaJHAMM BHUNAJAKaMWA € HaJlaHHA €EKCTPEeHOl IMCUXOJIOTiYyHOl
JIOIOMOTH JIIOJSIM, SIKi le Joci nepebyBaloTh Mif [i€l0 Hebe3neyHUX (GAKTOPIB,
HaNpHUKIaJ NiJf 3aBajlaMU B pe3yJIbTaTi 0eX Ta BUOYXiB, 3eMJIeTPYCiB.

TexHiuHi Ck/IaJHOCTI BeJleHHSI pATYBaJbHUX pPOOIT B 30HaX KaTacTpod abo
CTUXIMHUX JIMX MOXYTb NPU3BOAUTH [0 TOrO, L0 NOTEPMHiJi HPOTATrOM JOCUTH
TPUBAJIOTO 4YacCy 3HAxXOJAATbCA B YMOBaX IMOBHOI i30JiA1il BiJ 30BHILIHbOrO CBiTYy. B
JbOMY BUIIQ/IKy pEKOMEH/YETbCA IICUXOTepaneBTUYHA J0IIOMOra Y BUIJIAI TaK 3BaHOI
eKcTpeHoi iHpopMalliiiHOoI Teparnii, MeTo SKOi € IMCHUXO0JIOTiYHA NiATPUMKA THUX, XTO €
>KUBUM, ajle nepebyBae B MOBHIM i30/14Lil Bii HABKOJUIIHBOTO CBiTY. [HPopManiiiHa
Tepamnis peasi3yeTbCd Yyepe3 CUCTeMY 3BYKOMIACUIIOBAYIB 1 CKJIALAETHCA 3 TPaHCAAL]
HAaCTYIIHUX peKOMeHJalid, AKi NMOBUHHI NOYYyTHU NocTpaxzasi. lle, B mepuy yepry,
iHbopMalis npo Take:

1) HaBKOJIMIIHINA CBIT He OGaWAYXUK [0 HUX i BCce POOUTHCA AJ TOTO, 100
JIONIOMOTa NpUHILIA 0 HUX IKOMOTra LUBU/LIE;

2) Ti, XTO 3HAxXOAATbCS B i30JI41lil, MOBHHHI 30epiraT¥ NMOBHUU CHOKIH, ajpke 1€
OJlHEe 3 TOJIOBHHUX 3aC00iB [l iX MOPATYHKY;

3) Heo6XiHO HaiaBaTH cOOi CaMO/I0TIOMOTY;

4) y BUNlaAKy 3HAXO/>KEHHS MiJ, 3aBajlaMy MOTepMHiJii He TOBUHHI POOUTH OY/ib-
AKUX QiI3UYHUX 3yCUJIb [0 CaMOeBaKyallii, a/j)ke 1je MOXe MPU3BECTU 0 HeOe3MeYHOro
JJ151 HUX 3MillleHHd Y/IaMKiB;
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5) caig MakcUMaZIbHO EKOHOMUTH CBOI CHJIU;

6) nepebyBaTH 3 3aKPUTUMH OYMMa, 1[0 JI03BOJIUTh HAOJU3UTHU cebe [0 CTaHy
JIETKO1 ApiMOTH i 6iab110T eKOHOMIT Ppi3UYHUX CUJT;

7) AUXaTH MOBIJIbHO, HETJIMOOKO i Yepes3 Hic, 10 J03BOJIUTH 3a0IaKyBaTH
BOJIOTY | KUCEHb B OPraHi3Mi i KUCeHb B HABKOJIMIIHbOMY IOBITPI;

8) moayMku mnoBToproBaTU ¢pasy: «fd abcosoTHO CcHokiiHuU» 5-6 pasis,
Yyeprymo4du Lii caMOHaBilOBaHHSA 3 HepiofjaMu paxyHKy A0 15-20, mo A03BOJUTH 3HATHU
BHYTPILIHE HANpPyXE€HHA I JOMOITUCA HOpMaJlidanii myabCy i apTepiaJbHOrO THUCKY, a
TaKO0>XX CaMOAHCLIUIIJIIHY;

9) npuxij JOMOMOTHM MOXe 3aWHATH OiJiblile Yyacy, HiXK X04eTbCsl MOTepPHiJnM,
TOMY 10 HUX 3BePTAThCA: «By/IbTe My>XHIMHU i Tepis4YuMU. Jlonomora rje 10 Bac».

TakoX NMCUXOJIOTU-TIPAKTUKU MPALIIOTHh 3 poAMYaMU NocTpaxganux. OCKiJIbKU
BOHH MepeXUBAIOTh 32 YJIEHIB CBOIX CiMeH, A1 IX NiTPUMKU MOKe OYTH 3aCTOCOBAaHU U
BeCb KOMILIEKC MCUXOTepaneBTUYHUX 3axo/iB. lle ¥ moBeAiHKOBI MpUNOMM i MeTOAH,
CIpsIMOBaHi Ha 3HATTS MCUX0EMOLIMHOTO 30y/>KEHHs, TPUBOTH, MaHIYHUX peaklil, a
TAaKOXX €K3UCTeHLia/IbHI TeXHIKH | MeTOAH, CIPSAMOBaHI Ha IPUWHATTSA CUTyallil BTpaTH,
Ha YCYHEHHS AYLIeBHOTO 6O0JII0 i MOUIYK PeCypCHUX MCUXOJIOTIYHUX MOXKJIMBOCTEM.

llle ogHa rpyna JirofeH, 10 IKUX 3aCTOCOBYETbCA NcuxoTepanis B 30Hi HC, e
pATYBa/ibHUKK. OCHOBHOIO MP06JIEMOI0 B NMO/[iIOHUX CUTYallisIX € MCUXOJIOTIYHUI CTpec.
Came 11 06CTaBMHA 3HAYHO BIUVIMBAE HAa BHUMOTH, L0 MpeJ ' sABASATbCA A0 axiBliB
cny6 ekctpeHoi gomoMoru. PaxiBL0 HeOOXiIHO BOJIOAITH BMiHHSIM CBOEYACHO
BU3HAYaTH CUMIITOMM MCUXOJIOTIYHUX Npo6JeM y cebe i y CBOIX TOBApUILiB, BOJOJITH
eMNaTUYHUX 3[i0HOCTAMM, YMIHHAM OpraHi3yBaTM 1| ©pOBeCTH 3aHATTA 3
IICMXO0JIOTIYHOTO PO3BAaHTAaXXeHHH, 3HATTH CTpecy, eMoLilHOoI Hanpyru [2]. Bosoginua
HaBUYKaMHM IICUXOJIOTIYHOI caMo- 1 B3aEMOJOINOMOIM B YMOBax KpU3OBUX I
eKCTpeMaJlbHUX CHUTyallidi Ma€ BeJIMKe 3HauyeHHfl He TUIbKU [Jid Tonepef KeHHS
NCUXiIYHOI TpaBMaTH3alii, a ¥ A MigBULIEHHS CTIKKOCTi A0 CTpeciB i TOTOBHOCTI
IIBU/JKOTO pearyBaHHs B Ha/i3BUYalHUX CUTYyaLlifX.

CIIMCOK JIITEPATYPH
1. Hakaz MBC «Ilpo 3aTBepmxeHHs [lopsiiKy ICHUXOJIOTiYHOrO 3a6e3nedeHHsS B
JepkaBHil ciyx6i YkpaiHu 3 Ha3BUYalHUX cuTyanii» Big 31.08.2017 N 747.
2. OaitHukoB 0. A., Onimenko H. B, Timuenko O. B., Titapenko /. C., XpucteHko B. €.
Oco6siBoCTi QYHKI[iOHYBaHHS MeXaHIi3MiB MCHXOJIOTIYHOTO 3aXWUCTy Y PATYBAJIbHUKIB B
yMOBaX eK3UCTeHIiaabHOI 3arpo3u: MoHorpadis. — X.: HY[[3Y, 2011.- 151 c.

YAK 614.84

CasueHko 0., H.c., HixcHuk B., 0-p mexH. HAYK, C.H.C.,
Oduneun A., c.H.c.,, HeceHtwok JI., M.H.cC.
IHcmumym depcagHozo ynpasAiHHA ma HAyKo8UX 00CAI0XHCeHb
3 yusinbHozo 3axucmy, M. Kuis

AHAJI3 CTATUCTUYHUX JAHHUX ITPO INOZKEXI IIOA0 EPEKTUBHOCTI
CITPALIIOBAHHA CUCTEM ITPOTHUIIOZ?KEZ?KHOT'O 3AXUCTY

3a pe3yJsibTaTaMy NPOBEJEHOr0 MOHITOPUHTY CTaHy 3 noxexamu y 2020 poui
BUSIBJIEHO TE€H/IEHILi], 1[0 BKa3yOTh Ha 30i/IbIIeHHS KiJIbKOCTI OXeX Ta MaTepiaJlbHUX
BTpPAT BiJi HUX.
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3a 12 wicagiB 2020 poky B YkpaiHi 3apeectpoBaHo 101279 mnoxex [1].
[TopiBHAHO 3 2019 pokoM crnocTepiraeTbcs CyTTEBe 30i/bLIEHHA KiJIBKOCTI MOXEX Ha
5,6 %. 3arvHyJs10 BHacCAiA0K noxex 1728 noarHy, y ToMy ydcii 46 nitei; 1452 nonei
oTpUMaJiu TpaBMH, 3 HUX 107 gitel. [Ipami 36UTKH Bij noxex 36iabmuance Ha 18,3 %,
no6iyHi - Ha 18,7 %; Ha 8,1 % Gisblie 3HUIEHO Ta MOUIKO/KEHO OYyAiBesb i cropy/a.
MaTepiasibHi BTpaTH Bij noxex ckaaaud 12 mapa 606 man 904 tuc. rpH (i3 HUX npsami
30MTKU CTAHOBJAATH 2 MJpA 631 MaH 982 Tuc. rpH, a nobiuHi - 9 mapa 974 muH
922 Tuc. rpH).

Ynpogosx 2020 poky B YKpaiHi B cepeHbOMY LIOAHS BUHUKaNIO 277 MOXKEX,
BOTHEM 3HHUINYBaJOCh abo MNouWKoKyBajdocb 77 OyaiBenbr i cnopya. lloaeHHi
MaTepiaJbHi BTpaTH BiJl MOXeX CTAHOBUJM 6J1M3bKO 34,4 MJIH rpH. K0XKHOI0 OXKeXero
Jlep>kaBi HAHOCUJIUCh NPSAMi 36UTKHU Ha CyMy 26 TUC. TPUBEHb.

OfHUM i3 eJieMeHTIiB MPOTHUIOXKEXKHOTO 3aXUCTy, 10 3abe3neyye paHHE
BUSIBJIEHHSI MOXeXi Ta 3abe3nedye yMoBM ii JioKasizanili Ta JiikBiganii, € cucremu
HPOTUIIOXKEKHOTO 3aXUCTY [2].

3rigHo i3 cTaTUCTUYHUMHU AaHUMU yrpojoBxk 2020 poky Ha 320 o6’ekTax, 1110
006J/1a/IHaHI cHcTeMaMHy MPOTHUIOXKEXHOTO 3aXUCTy, Malu Micie noxexi. [Ipu nboMy, He
CIIpaL0BaJIu:

— AaBTOMATHUYHI CUCTEMHU IOoKexKoraciHHd - y 30 BUnagkax;

— ABTOMAaTHUYHI CUCTEMHU MOXKEKHOI CUTHaJi3alil — y 76 BUllaiKax;

— CHCTEMHM ONOBIillleHHS Ta yIpaBJiHHSA eBaKyalli€lo Jogen - y 13 BUnajkax;

— CHCTEMHM NPOTHUAUMHOTIO 3aXUCTy — Y 5 BUnajKax.

TakuM 4YUHOM, OJHUM i3 TEXHIYHUX 3aXOZiB, L0 MOXE 3HUKYBAaTU IOMXKEXHI
PU3UKH, € 00JIaJHAHHS 06’ €EKTIB CHCTEMAMH NMPOTUNOXKEXKHOTO0 3axUCTy [3]. [Ipu ubomy,
TaKi CUCTeMHU BIJIMBAKOThH Ha pPiBeHb MOXKEXKHOT0 PU3UKY AK IHAUBIAYaNbHOIO, TaK I
CIIJIBHOK B3a€EMOJi€l0. 3a3HadyeHe MiATBEPAKYIOTb pe3yJbTaTU CTATUCTUYHUX
JOCJIiIPKeHb MOXKEX Ta HACJIJKIB BiJl HUX.

Cnig BiAMITHTH, 110 HA CbOTOAHIIIHIA JAeHb MPOLECH BIVIUBY BiANOBIAHUX
CHUCTEM IMPOTHUIIOXKEKHOIO 3aXMCTY HA BEJIMYMHY IOXKEXKHOT0 PU3UKY JOC/IKeHI He B
NOBHiN Mipi. 30KpeMa He MalOTh HaJIe;KHOTO HAaYKOBOTO OOI'PYHTYBaHHS KoedilliEHTH
BIUIMBY CHUCTEM I[POTHUIIOXKEKHOITO PHU3MKY Ha BeJHWYHY IMOXKEKHOTO PU3UKY, LIO
00YMOBJIIOE aKTYaJIbHICTb JOCAiIKeHb ¥ BU3HAYEHOMY HalPSIMKY.
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TEXHIYHI BAMOTHY EBPOIEMCbKMX HOPMATUBHUX JOKYMEHTIB
A0 HOXKEKHHUX CTBOJIIB AJ1A TEHEPYBAHHSA BOTHE'ACHHUX ITIH

TexHiyHi BUMOTH 0 3ac06iB reHepyBaHHSI MOBITPSAHO-MeXaHi4YHOI MiHU pi3HOI
KPaTHOCTI, 1110 BUKOPUCTOBYIOTh Y CBOIll pOOOTi MOXEXHO-pATYBaJlbHI Nipo34ian B
YKpaiHi, perslaMeHTOBaHO HU3KOK CTAaHZAAPTIB, AKI € AK BHUKJIIOYHO HaliOHAJIbHUMHU,
Taki 1 cTaHZapTaMM, fKi BXe TrapMOHI30BaHi 3 BIANOBIJHUMHU €EBPONENCBKUMU
HOPMaTUBHUMM JOKyMeHTaMU. 30KpeMa, HauioHasbHi cTaHgaptu JCTY 2113 [1] Ta
ACTY 2107 [2] BU3Ha4yarOTh OCHOBHI NMapaMeTpu JJis reHepaTopiB MiHU cepeHbOI
KpPaTHOCTI Ta CTBOJIIB MOBITPAHO-NIIHHUX JJI OJepKaHHA IiHW HU3bKOI Ta cepefHbOoi
KpaTHOCTI, fIKi Ha pasi, y 3Ha4YHiN KiJIbKOCTi € B HassBHOCTI B MOXEXHO-PATYBaJbHUX
nigpo3zinax. TexHiyHI XapakTepUCTHUKM Ta cdepa 3aCTOCYyBAaHHS [JAAHUX IMOXKEXKHUX
CTBOJIIB 3arajbHOBiloMi ¢axiBusaM y cdepi # moxexHoi O6e3NeKd Ta LIHPOKO
BijoOpakeHi y BiANOBIAHMX HaBYaJbHUX Ta [JOBIAKOBUX [Kepesax iHpopmalliii.
Texniuni BuMoru EBponeicbkoro Cow3sy (EC) mo 3acob6iB reHepyBaHHSI MOBITPSIHO-
MexaHIYHOI MiHM perJlaMeHTOBAaHO 3rapMOHI30BaHMM B YKpaiHi HaliOHaJbHUM
ctrangaaptoM JICTY EN 16712-4 [3] Ta eBponekicbkuM cTtaHgapToMm EN 16712-3 [4], akui
HaWOJMKIMM 4aCOM TaKOXK Oye NPUAHATO B YKpaiHi.

Cdepa 3actocyBaHHA CTaHAApPTY [3] CTOCYETbCA CTBOJIIB-T€HEPATOpIiB MiHU
BUCOKOI KpaTHOCTI, 10 3abe3nevyyloTb OJiepKaHHA MiHU 3 KpaTHicTio moHaz 200.
KoHcTpyKLis Takux CTBOJIIB-TeHepaTOpiB MoOXe IepeabadaTh sK BOYJOBaHUU
niHo3MilyBa4 abo 6yTu 6e3 Hboro. /logaTok A 1bOro CTaHAAPTY TAKOX INepenbdadae
aJbTEPHATUBHI BUAU 3aCTOCYBAaHHA CTBOJIIB-TeHepaTOpiB MiHU BUCOKOI KPAaTHOCTI,
30KpeMa, fIKII0 y MHOro CKJAaji nependadyeHO aBTOHOMHMU MiHO3MillyBad [/
3MillyBaHHSA MIHOYTBOpIOBauya 3 BOJOI0, TO J03BOJIEHO NepejbayvaTH KJamaH [AJs
NepeKprBaHHSA aBTOHOMHOIO MiHO3MimlyBaya 1 3abe3nmeyeHHS  MOXJIMBOCTI
BUKOPHUCTAHHA CTBOJIa-TeHepaTopa MiHM BUCOKOI KpPaTHOCTI AK BEHTUJIATOpPA, L0
CTBOPIOE HAJAJMIIKOBUM THCK NOBiTpA. KpiM Toro, K10 [03BOJAIThL TeMIepaTypHi
00MeKeHHS 1110/10 3aCTOCYBaHHS KOHCTPYKIiMHUX MaTepiaJiB CTBOJIiB-reHepaTopiB, TO
BOHU MOXXYTb BUKOPHUCTOBYBATUCh TAKOX AK JIUMOCOCH.

Tabauys 1 - YMo8HI no3Haku cmeoJig-eeHepamopis niHU 8UCOKOI KpamHocmi
32idHo [3]

KpaTHicTb niHu YMOBHa no3HaykKa

Bizg 200 go 350 HX

Bizx 351 o 600 HXX
ITonax 600 HXXX

CtaHpapTt [4] persiaMeHTYe THUNH CTBOJIIB-TeHEpPATOpiB NiHU CcepeAHbOl Ta
HU3bKOI KPAaTHOCTI 3aJIeXXHO BiJ, KPaTHOCTI MiHK Ta BUTpPATH POOOYOro PO3YUHY
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NiHOYTBOpIOBaya 3a BiJANOBIZHOrO po60YOro THUCKY (Tabsuuda 2), a B Tabuauni 3
HaBeJleHO PO00Yi XapaKTEPHUCTHUKU TaKUX CTBOJIIB-TeHEPATOPIB MiHU.

Tabauysa 2 - Tunu ma ocHO8HI napamempu cmeoig-2eHepamopis niHu cepedHboi ma
HU3bKoi kpamHocmi 32idHo [4]

BuTpara po6040ro po34uny
Tun KpatHicTb ninu KoutposibHni MIHOYTBOPIOBa4a
THUCK, 6ap Jlonyctume
J1/XB _
BigxusneHHsa, %
51 i : 100
X HI}I—ISIbH}iIO'l' M]egll-lﬂlut'zlli?ﬁc 5 200 +10
54 KpaTHOCTI 20 400 0
58 b 800
M 0,5 50
M1 Mina _ 100
M 2 cepeiHbO1 Blﬂzf)% Ao 5 200 +éO
M4 KpaTHOCTI 400
M8 800

BignoBigHO [0 3a3HAYE€HOTO y IMX TAOJUIX, CTaHAapT [4] BUAinsge Bcboro 9
TUIIIB CTBOJIIB-T€HEPaTOPIB MiHH, 4 3 AKUX (S1..S4) - /g reHepyBaHHS MiHW HU3BKOI
kpaTtHocti (Bim 4 mo 20), ta 5 (MO0,5..M4) - pna reHepyBaHHsS MiHU CepejHbOI
KpaTHocTi (Biz 2 10 200).

Tabauys 3 - Xapakmepucmuku noxcexcHUxX cmeoJig-zeHepamopie niHu cepedHboi
ma HU3bkoi kpamHocmi 32i0Ho [4]

Po604nii po3UMH CHHTETUYHOTO
Bogza NiHOyTBOpIOBa4a
Tun ©araTouiJIbOBOT0 NpU3HA4Y€eHHS
JloBxx1Ha JloBXXMHa CTpyMeHd, KpaTHicTh mism, o1
CTpYMEHS, M M

S1 10 9 >5
S2 15 12 >5
S3 25 20 >5
S4 30 25 >5
M 0,5 - 3 > 40
M1 - 4 > 40
M2 - 7 > 40
M3 - 8 > 40
M 4 - 12 > 40
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-— Vz

Tun (S)
Tun (M/S) ] *
Tun (M) Tun (S)
2) PYNHMR NOXEXHMA CTBON. B) xombinoBaHMA Py HKA B) NOXEXHUA CTBON.- - .
reHepaTop nium NOXEXHMA CTEON-TEHEPATOP  reHePaTop NiHW, OCHAWEHWRA r) ninorexepaTop nixu
nium (S/M) sbynosanum ninoamiwysa- BRI R AN A

qem

Puc. 1 - 3o08HiwHill 8u2a50 desikux 3paskie 3acobie eeHepy8aHHs 802HE2ACHUX NiH,
8U20MOB/IEHUX 3 YPAXYBAHHAM 8UMO2 cmaHdapmis [3, 4]

[lopiBHSAIIBHUKA  aHa/i3 pPOOOYMX XapAaKTEPUCTHK BITYU3HSIHUX 3aco0biB
reHepyBaHHS MiHU Ta 3aC00iB reHepyBaHHA NiHU, BUTOTOBJIEHUX B KpaiHax €C, Bkasye
Ha Te, 11O JJid NeplIMX JAiana3oH BUTpPAaTU pobOOYOro pO3YUHY MNiHOYTBOpHOBAa4a
3HAXOIUThCA B Mexax Big 1,6 si/c go 20 Ji/c 3a kpaTtHocTi nminu 70...130 (g5 cTBOJIIB-
reHepaTopiB MiHU cepeAHbOI KpaTHOCTi) Ta Big 4,8 s1/c g0 16 Ji/c 3a KpaTHOCTI MiHU
7...9 (as151 cTBOJIiB-TeHepaTOPiB MiHU HU3bKOI KPAaTHOCTI), a AJis Apyrux — Big 0,8 j1/c mo
16 n/c 3a kpatHocti niHu 20...200 (4Jsa CcTBOJIiB-reHepaTOpiB NiHKW cepeHbOl
KpaTHocTi) Ta Big 1,7 si/c g0 16 a1/c 3a kpaTHOCTI miHU 4...20 (A1 CTBOJIIB-reHepaTopiB
NniHKM HU3bKOI KpaTHOCTI). BignoBigHo A/ 3a6e3neyeHHs 34aTHOCTI po60YUX PO3YHHIB
NiHOYTBOPIOBA4YiB yTBOPIOBAaTH 3a [JOIOMOIOI BMILE3raZlaHuX IO0XKEXHUX CTBOJIB
NOBITPAAHO-MeXaH4YHy IMiHY 3 [J0CTaTHbOI0 BOTHETaCcHOK e(QEeKTHUBHICTI0O HeOoOXiZHO
JIOCKOHAJIO 3HaTH I KOPEKTHO 3aCTOCOBYBAaTH 3aCO0U Ta TEXHIKY, 3a JONOMOIOK0 AKHUX
reHepyTh 110 MiHY i OLAKTh 1i B 0CepeloK MOXKeXi.
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ITPO BBEJJEHHA XAPAKTEPHOTI'O IIAPAMETPA AJi4 ONIHKHU HLIBUAKICHUX
OCOBJIUBOCTEM BOJAHOI'0 CTPYMEHSA HA BUXO/II 3 IIOKEXKHOTI'0O CTBOJIA

TouHicTh popMyBaHHS 30HU PO3MUJY BOTHETAaCHOIO CTPYMEHS MA€ CYTTEBUU
BIVIMB Ha eQEeKTUBHICTb TraciHHS moxexi. Po3nuyieHHs1 CTpyMeHs BifiOYBaeTbCcs Yy
pe3y/abTaTi IOCTYNOBOTO BiJIOKpEeMJIEHHA YaCTUHU IOTOKY PpiAMHM, 10 Ha
II0YaTKOBOMY eTani IHicJAf BUJbOTY 3 IIOXEXHOr0 CTBOJIa YM HACaJKU IOBHICTHO
30cepeKeHUM Yy CcyluiibHOMY cTpyMeHi. OpHak, Ha Jedkid Bigcrani Bij
CTPYMHUHOOPMYBAJIbHOTO  OTBOPY  MOXEKHOrO  CTBOJIa CTPYMiHb  IOYMHAE
«pO3BA/IIOBATUCSA», CINOYaTKy ¢parMeHTyo4Yd TMOTIK, a 3roJjoM IOBHICTIO
IepeTBOPIOBATUCA Ha OKpPEMI KpaIlJIMHHU, L0 NPOAOBXKYIOTh AIMUTUCA. KOHCTPYKTUBHI
0COOJIMBOCTI MOXKEXHUX CTBOJIIB MalTh 3a0e3MedyBaTH MOTPiOHI XapaKTEepPUCTUKH
BOJAHUX BOTHEraCHUX CTPYMEHIB, a caMe AaJIbHICTh iX moJayi, JOBXHUHY CYLIJIbHOTO
CTPYMeHsd, BUTPATy pigvHU. KepyBaTu CTpyMeHSAMHU 33 MeXaMHU MOXKeXHUX CTBOJIIB He
Mae MoxiauBocTi. [Ipoumec posmnagy BOAAHOILO  CTPyYMeHs  3allpOIIOHOBAHO
XapaKTepu3yBaTH [JesKHM 0e3p03MipHMM M[apaMeTpoM, LI0 TOB'A3yE JAiaMeTp
CTPYMEHsl Y HMOro KOHKPEeTHIiM Toulli i3 JiaMeTpoM BHXiJHOTO OTBOPY MOKEXHOTrO
CTBOJIA.

Ha puc. 1. mokasaHo KapTHHY pyXy ¥ po3naAy CTpyMeHs BiANIOBiZHO 0 Mozeli,
3anponoHoBaHoi Jley M. K. Ta cniBaBT. [1] Ta yTouHeHo1 JI1o X. [2].

cyyinoHull empymine  dpi6HokpanenbHa KpaneabHa 20Ha  eucoxodudhysiiing sona
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Puc. 1 - KapmuHa pyxy i po3nady cmpymeHs, C@HOPpMOBAHO20 NONCEHCHUM
cmeosom [3]

3a [0MOMOTOK BHCOKOIUBHUJAKICHOI KaMeph OTPUMaHO 3a/lexHicTb (puc. 2),
KOOpJMHATaMU KOl € 6e3p03MipHi BeJIMYWHU. Baxk/IMBO, 1110 pe3yJbTaTHU AOCJiKEHb
BiINOBIJalOTh TUIIOBUM 3Hauye€HHAM, XapaKTepHUM JJif cucTeM GOpPMYBaHHA BOJSAHUX
BOTHEracHUX CTPYMEHIB, 1110 Hal4acTille 3aCTOCOBYIOTbCA Mifpo3jiiaMu (Y4aCTUHAMMU )
onepaTUBHO-pATYBaibHOI cayx6u JICHC Ykpainu. ByB npoBeieHUH KiIbKiCHUNA aHasi3
JJ1 CTPYMMUHHOI Tedil Ta NpoaHa/Ji30BaHO YUHHUKHU, 110 BIUIMBAIOTH HAa PO3LIUPEHHA
CTpyMeHs (3MiHa AiaMeTpa CTpyMeHsl B 3a/IeXKHOCTI BiJi BifcTaHi Bij comJa cTBoJa).
CTBepKy€eThCS, 1110 IPU OJHAKOBIM BiJicTaHi BiJ cTBOJIa 6e3po3MipHe Dxdo_1 3pocTae
3i 36i/IbLIIEHHAM BUXiJAHOTrO TUCKY (puc. 2), e D, - AiaMeTp cTpyMeHs Ha BiJcTaHi L,
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BiJl CTBOJIa, dy — [liaMaHT BUXiTHOTO OTBOPY CcTBoJIa. [Ipy noCTiiHOMY THUCKY i 3pOCTaHHI
Biacrani, D,d, " CIOYaTKYy 306i/1bIIYETHCS, a MOTIM 3MeHIIYEThCA. [[pydrHa B TOMY, 1110
niJl 4ac BUTIKaHHA BOJM i3 COIUIA CTBOJIA, Yepe3 BIUJIUB OINOPY MOBITPs, CTPYMIiHb
IOYMHAE PO3CiIOIYMUCh po3iupoBaTUce. Jani, y Mipy 36i/blieHHS BifcTaHi 30BHILIHE
pO3MOpPOILEHHS CTPYMeHs MPOJOBXYE 30i/JbLIyBaTUCS, BiAOMpPaOYM YaCTUHY PiAUHU

Bi/l OCHOBHOTO IOTOKY /10 THX Mip, IOKU OCTaHHiil He 3HUKHe [3].
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Puc. 2 - 3anedxcHicmob diamempa cmpyMeHsi ma 8i0cmaHi 8i0 cmeo.1a npu pi3HUXx
muckax [2]

OckinbKH [JJ11 CTBOpeHHs e(eKTUBHUX BOTHEraCHHWX CTPyMeHiB Ha BUXOJi
CTBOJIIB, fIK MpPaBUWJIO, TOBUHHI OYTH CTabiJi30BaHi MOTOKH, JOLIIbHUM BBaXKAE€TbCS
BUKOPUCTAHHAl TAaKWX CTBOJIIB i Pi3HMX HacaZ0K, JOBXWHA SKUX OyJie mepeBULIYBaTH
pO3Mip nmo4yaTKoBOi HecTabisizoBaHol AinsgHKY [4,5]. [Ipu boMy JOBXMHA OYAaTKOBOL
AinaHku ALy, nepebyBae B NpAMONPONOPLIKMHINA 3aJ€XHOCTI Bifi 3HayeHb YHMC/Ia
PeiiHosib/ica Re ¥ aiameTpa cTBoJa d,

AL,, ~Re~dy,AL,;, = constRe - D,

Jle y BUIIQ/IKy KaHaJly i3 KpYIJIMM IOllepeYyHUM Iepepi3oM BHYTPILIHbOI'O KaHaJy
MO0>KEXHOTO CTBOJIa Koe(diljieHT NpONOpLiHHOCTI MOXe OyTH OOpaHUW y Aiana3oHi
0,16...0,2.

3a3HayveHi pe3yJsbTaTU MOXYTb OYTH peasi30BaHi NpU NPOEKTYBaHHI HOBUX Ta
Y/I0CKOHaJIeHH] iCHYI0UMX KOHCTPYKLiH MOXKEXKHUX CTBOJIIB Ta HacaJlok [6,7].
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INIUTAHHA YAOCKOHAJIEHHA NIAIOTOBKH HACEJIEHHA
A0 AIN 'Y HAABBUYANHUX CUTYALIAX

Ha cyyacHoMy eTamni 3 miAroTOBKM HaceJieHHS A0 [id B yMOBax 3arpos3u abo
BUHUKHeHHs HC npu/infieTbca 3HayHa yBara sk y cgepi 1oro HopMaTHBHO-IIPaBOBOTO
3abe3neyeHHs, TaK i B HAaBYaJIbHO-METOJUYHOMY IJIaHi.

B Kogekci nuBinbHOTO 3axucTy Ykpainu [1, 2], y rnaBi 10 «HaByaHHS Haces1eHHSA
JlifIM y Ha/i3BUYaWHUX CUTYyallisix», BU3HAY€HI OCHOBHIi 3acafid LleHTPaJIbHUX OpPraHiB
BUMKOHaBYol Byaau (LIOBB), micueBux opraHiB BukoHaB4oi Bjaau (MOBB), opraniB
MIiCLIEBOTO CaMOBPSIAYBaHHSA IIOAO0 MOPSAKY 3JiMCHEHHSI HaB4YaHHS, PO3pPOOKMU Ta
3aTBep/PKEHHS BIAINOBIJHUX OpraHi3allinHO-METOJAMYHUX BKa3iBOK Ta Mmporpam 3
niIr0TOBKU HacesieHHs A0 Aik y HC, BUBUeHHS 3ax0/iB 6e31eKH, CoCo0OiB 3axXUCTy Bif,
BIIMBY Hebe3neyHux ¢pakTopis, cnpuunHeHux HC, HalaHHA JoMeAMYHOI JOIIOMOTH Ta
iH.

[loctranoBoo Kab6inety MinicTpiB VYkpainu [3] 3aTBepZkeHO MNOPSAJOK
3/liNCHEHH HaB4YaHHA HacesieHHd JiAM y HC, B fAKOMy BH3HA4a€TbCA MeXaHi3M
opraHisauii HaB4aHH4 AisgM y HC, cTpykTypa, BUAY Ta pOpMHU HaBYAHHS.

HaBuaHHs1 HacesieHHsI mepejbayeHO 3/IiHCHIOBAaTH: 3a MicueM po6oTH -
NpalL0IYOro HaceJieHHd; 3a MiclleM HaB4YaHHA - JiTed JOILIKIJIBHOTO BiKy, YYHIB Ta
CTYJEHTIB; 3a MiCL[eM [IPOKUBAHHA — HeNPALI0I040I'0 HAaceJIeHHS.

HaBuaHH$ nmparjor4oro HaceJieHHs 3/iMCHIOETbCS 32 PaXyYHOK KOILUTIB Cy0’€KTIB
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rocnosapioBadHsa (CI') y pobouuit yac 3a MicueM po6GOTH 3rifJHO 3 mporpaMaMu
NiroTOBKM npaniBHUKIB A0 Ain y HC muigsxoMm KypcoBoro Ta iHAMBIZYaJbHOTO
HaB4aHHf, iHCTpyKTaxiB (418 CI' 3 yncenbHicTioO 50 i MeHIe 0ci6), a TakoX mif 4ac
NpOBeJIEHHA ClleljialbHUX 06’€EKTOBUX HaBYaHb i TpeHyBaHb 3 NHUTaHb L3 (mani - 113).

[IporpaMu miAroTroBku mnpauiBHuUkKiB go ail y HC pospobaswoTbea i
3aTBepKyl0Tbcs KepiBHHUKaMu CI' Ha 6a3i mporpaMm Ta opraHisaniiiHO-MeTOJUYHUX
BKa3iBok /JICHC VYkpaiHu Ta noZiffAl0TbCA Ha: NpPOrpaMy 3arajbHOI NiATOTOBKH;
nporpamMu cheljiajbHOi MiATOTOBKU — [AJs1 MNpPaliBHUKIB cheliasni3oBaHUX CAYXK0 i
dbopMyBaHb; MporpaMmu A0JaTKOBOI MiArOTOBKK 3 TeXHOTeHHOI Oe3MeKH MpaljiBHUKIB
00’€KTiB MiJiBUILeHOI HebGe3MeKH; NpPOrpaMu MOXKEeXHO-TEXHIYHOTO MiHIMyMy - JJisd
NpaliBHUKIB, AiJIbHICTh SKUX MOB’sI3aHA 3 MiZBUILEHOI MOXEXHOI Hebe3MeKolo;
IporpaMu NPUCKOPEHOI MiATOTOBKHU [10 Al B 0COGIMBUIM nepiof,.

Opranisania HaBYaHHA [iTeHd [JOWIKIJIBHOTO BiKy, Y4YHIB Ta CTyJ€eHTIB
3[IMCHIOETbCA MiHICTEepCTBOM OCBITH | HayKM YKpaiHM 3TifiHO i3 3aTBepJKeHUMHU
BiiMOBiHMM YMHOM HaBYaJbHHMH MpoOrpamMaMHu (3 BHUBYEHHsS 3aXO[liB 6e3MNeKH,
CNoco6iB 3aXMCTY Bij BIJIMBY HebGe3nedHUX ¢akTopiB, BUkiMKaHUX HC, HazaHHA 0
MeJIM4HOi fonomoru) i noromkenumu 3 JJICHC Ykpainu.

[linroToBKa CTYy/IEeHTIB BUILIMX HaBYaJIbHUX 3akJJaZiB A0 AiKd y HC 3zilicHIOETBCSA
3a HOPMAaTMBHUMM HaBYaJbHUMH JAUCHUIUIIHAMU “Be3neku KUTTEAisAAbHOCTI” Ta
“LuBiibHUN 3axucT’, AKi BiANOBiJHO nepenb6adarTb GOPMYBaHHS y CTY/EHTIB, 110
HaBYaKOTbCSl 32 OCBITHbO-KBasiikalilHUMU piBHSIMKM 6akKajaBpa, 3HaHb, YMiHb Ta
HAaBUYOK LIOJO0 3abe3nedyeHHs HeoOxigHoro piBHA Oesneku y HC BigmosigHO [0
Mal6yTHbOTO Npodisito pob6OTH, rasy3eBUX HOPM i MpaBuJ, a JJs cheniasicrta abo
MaricTpa — 3 IpeBeHTHMBHOTO i aBapilHOrO [JIaHyBaHHA Ta yNpasJiiHHA 3axogamu L3 [3].

Y 3ak/afax BUILOI OCBITH 3 MeTOO BifjipalloBaHH:A ikl y pa3i BUHHUKHeHHs HC 3
y4aCHUKaM{ HaBYaJIbHO-BUXOBHOTO MpoOLleCy MNpPOBOAATHCA ILIOPOKY 00’€KTOBI
TpeHyBaHHA 3 NUTaHb []3.

3700yTTA 3HaHb i BMiHb B IMpoIeci MiArOTOBKM Y4YHIB 3arajJibHOOCBITHIX Ta
npodeciiHO-TeXHIYHUX HaBYaJbHUX 3akaajiB fo Aik y HC 37ilicHIOETbCS B paMKax
BUBYeHHs npeameTiB “OcHoBU 310poB’a” Ta “3axucT BiTun3uu” i nependayae BUBUYEHHS
NMTaHb 3 0COOUCTOI 6e3meKH B YMOBax 3arpo3u Ta BUHUKHeHHS HC, BUKopucTaHHA
3aco6iB 3aXUCTYy AJId MOJ0JIaHHSA il HAc/liIKiB, BABUEHHS NMPaBHUJI MOXKEXKHOI 6e3MeKH Ta
ocHoB 113. [IpakTu4yHe 3aKpinJieHHS TeOpeTHYHOT0 MaTepiasy 3[iMCHIOETHCA LIJISAXOM
1opivHOro npoBeaeHHs “/lHS MBIJIBHOTO 3aXUCTY .

Jnsa piTed AOWIKIJIBHOTO BiKy HaBYaHHS NPOBOJUTLCSA B MpOLiECi HaBYaJIbHO-
BUMXOBHOI pOOOTH 3riJHO 3 BUMOTaMH 6a30BOr0 KOMIIOHEHTA JOLIKiJIbHOI OCBITH.
OcHoBHa Horo Meta - QOpMyBaHHS HEOOXiJHOrO piBHS 3HaHb i YMiHb JUTUHU [Jf
6e3neyHoro mnepedbyBaHHS B HAaBKOJIMIIHbBOMY CeEpPeJOBMILLi, e/JleMeHTApHUX HOPM
noBeainku y HC i 3anmo6iraHHs noeam BiJj myCTOUIiB AiTel 3 BOTHEM.

Haibinpm ckjgagHUMU MpoOGJIEMHMMH MNUTAaHHAMU Yy cdepi MiAroTOBKHU
HacesieHHd 710 Aid y HC 3a1MInaeTbca HaBYaHHA HENpaLlolyoro HaceJeHHd 3a MicueM
npoXXuBaHHA [4, 5, 6, 7] Ta B Micygax MacoBoro nepebyBaHHs JiwoJeil. PoboTa, sika
BeJleThbCSl y JlaHUX HaNpsiIMKaX, Ma€ 4yacTto $popMaJbHUM a TakKoXK Oe3BiJNoBia/bHUN
XapakTep SIK 3 00Ky cy06’eKTiB 3abe3nedeHHs L[3 Ha MicueBoMy Ta 06’'€KTOBOMY PiBHi,
Tak i 3 GOKy Hempaljlolo4oro HaceJieHHS], OCKiJIbKM JJaHUM NpoLec Ha CbOTOJHI €
peasibHO HEKEPOBAHUM | HEKOHTPOJIbOBAHUM .

[I[py4rMHM TaKOro CTaHy 3HAXOAATbCA B €KOHOMIYHIW, COLjia/IbHIK Ta NpaBOBik
IJIOILMHI, SIKi BiZJIOBIIHO CTOCYIOThCS BiJICYTHOCTI OCTaTHbOTO GiHAaHCYBaHHS MiCLEBUX
610/1>KeTiB, HeepeKTHBHOI OpraHisaiiiHoi AissibHOCTI HA Micusgx OBB, HU3bKOI 06i3HAHOCTI
rpoMazisH B cpepi I3, npaBoBoro HirisiamMy y e KMx BepcT HacesieHHs [4, 7].
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BucHosku. 3 MeTOw TiJiBUILEHHS1 piBHA 6e3MeKu HaceJieHHs, O0COOJIMBO
HaMO6i/bII He3aXUIlEHUX BEPCTB — MeHCIOHEPIB, XBOPUX, JiTeH, Bi MOKIMBHUX HACJiAKIB
HC, Heo6Xi/IHO MOCTIMHO MPOBOJUTH 3aX0U AJis MiATPUMKH IXHIX TeOPETUYHUX 3HAHb
Ta MPAaKTUYHUX HAaBUYOK LLJISXOM HaJlaHHA CUCTeMaTu30BaHOI iHpopmalil, ska Mae
BiiOBiaTU BUMOTraM YUHHUX HOPMATUBHO-NIPABOBUX AKTIB Ta CTaHJApPTIiB, BPaXOBYE
TepUTopiasbHi 0COGJUBOCTI 3arpo3 Ta HebGe3MeK 3a MiclieM MPOXKUBAHHS, MOPSAA0K
OIOBilleHHA Ta B3aEMOJII 3 Aep>KaBHUMU OpraHaMu i opraHisanisiMu BiAIOBiJa/IbHUMU
3a HaJlaHH{ A0MOMOTH Ta JikBiganiro Hacaigkis HC.
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TEMIIEPATYPU 3AUMAHHA I CAMO3AMMAHHA TKAHUH 3 BABOBHU
TA MIOJIECTEPY K IOKA3HUKH IX NOXKEXXHOI HEBE3INEKHU

Y npoueci AiIAbHOCTI MIBEMHUX NiANPUEMCTB, [l€ BUTOTOBJSITH UWHAPOKUU
aCOpTUMEHT MNPOAYKIil, y TEeXHOJOTIYHUX Mpolecax BHUPOOHULTB O00epTaThCA
TKaHUHM Pi3HUX BUZAIB. B cyKynHOCTi 3 BUpOOGHUYNUM 00J/1a/lHAHHAM TKaHWHU BXOJATh
JI0 CKJIaJly IOXXEeKHOTO HABAaHTAXXEHHA Ta CTBOPHOIOTH 3arpo3d BUHUKHEHHIO Ta
NOLUMPEHHIO MOXeX. Taki 3arpo3v MOXYTb BUHHUKATHU BHACJIIIOK MOPYILIEHHS NPaBUJI
NOXKEeXHOI 0Oe3NeKH, HeJOTPUMaHHSI yMOB TEXHOJIOTIYHUX IMpOLeciB, a TaKOX B
MOMEHTU BUHUKHEHHS JxKepeJs 3aiiMaHHA [1]. [kepesia 3aliMaHHSI MOXKYTb BUHUKATH
SIK 32 HOpMaJIbHUX YMOB pOo60TH BUPOOHHUYOTO0 06J1a/lHAHHS, TaK i 32 yMOB BUHUKHEHHS
aBapilHUX CUTYyalil Y iHIIUX N03aperjaMeHTHUX NPOLeCiB [2].

Jlocni>keHHAM BCTAHOBJIEHO, 1110 3aJIEXKHO BiJ MOXO/KEHHS BOJIOKOH TKaHWUHU
OyBalOTb MNPUPOJHI, WITY4YHI Ta CUHTETUYHIi. [IpUpojHi TKaHWHU NOAIJNAIOTHCA Ha
MiHepa/bHi (a36ecT), pocavHHI (abaka, 6aBoBHa, 6aMOyK, JiepeBHE BOJIOKHO, IXKYT,
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KaloK, KeHad, KOWp, KOHOILII, JIbOH, MiHbs, padis, paMi, cu3anb), TBapuHHI (asbNaka,
aHropa, 6icyc, BoBHa Bep0Ji0/ia, BiKyHbsl, BOBHA I'yaHaKO, KallleMip, KeTTyT, KiBilOT,
Kpi/sib, JlaMa, Moxep, NaByTHHA, NallMiHa, cob6aya BOBHA, CyXOXWJUIf, IIOBK Ta iH.).
[ITy4Hi TKaHWHU NOJIJNAITb Ha MiHepaJbHi (6a3a/bTOBe BOJIOKHO, MiHEpaJibHA BaTa,
CKJIOBOJIOKHO) Ta 1eJ1t0J103Hi (aleTaT, 6aMOyK, Bick03a, JiioLe10/103a, MOAaJ, IITYyYHUH
moBK). /lo CUHTeTHUYHHUX TKAHUH HaJeXaTb MOJIMEpPHi, 30KpeMa: aKpHWJiK, aHij,
apcesioH, apamia, twaron, kevlar, technora, nomex, BiHa/iOH, BYIJIEBOJIOKHO, tenax,
JIEPKJIOH, eJlacTaH, 3eMJioH, Jalikpa, Mikpodibpa, MoJakpuJ, HeuJoH, oJiepiHOBe
BOJIOKHO, ToJiiecTep, ToJiieTujieH, dyneema, spectra, MOJIMNPOINiJiEH, MPOJIEH,
noJsiraikosiz, cnaHgekc, TOpBOJIOKHO).

Baxx/iuBMMHM iHGOPMAaTUBHUMM NOKa3HUKAMU MOXKEXHOI HeGe3MeKu pPevyoBUH i
MaTepiasiB € TemmepaTypu 3ailiMaHHA Ta caMo3aiMaHHa [3]. Onuparouyuch Ha
JliTepaTypHi JpKkepesia, 6yJ0 BCTAHOBJIEHO, 1110 HAWOi/IbLI He6e3MeYHUMHU € TKAHUHH, [0
CKJaJly IKMX BXOJUTb OABOBHA, a HAMOIJbII MOIMIMPEHUMH € TKAHUHU 3 OABOBHU Ta
noJjiiectepy. ToMy, BpaxoBy04YHU BHIle 3a3HaYe€He, BUHUKJIA HEOOXIIHICTb AOC/i/[P)KEHHS
iX MokexxoHe6e3MeYHUX BJACTUBOCTEMN.

MeTa po6OTH — OTPUMAHHS perpeciiHUX Mo/iesiel, siKi ONMUCYIOTh 3aJIEXKHOCTI
TeMIlepaTyp 3aliMaHHS Ta caMo3aMaHHS OaBOBHSHUX TKAHUH BiJl BiJICOTKOBOIO
BMiCTy 6aBOBHH.

ExcnepuMeHTa/sbHi  JOC/IP)KEHHS  NPOBOJAWJIMCH B  HAYKOBO-AOCJiAHIN
Jlabopartopii noxkexxHoi 6e3neku. JlocaiKyBaHi 3pa3ku ¢opmyBasiu 3 6aBoBHH (100 %)
Ta noJjiectepy (100 %). [l 3py4yHOCTi ykJafaHHA 3pa3Kd TKAaHUH MOJpPiGHIOBAIM.
CyMilui TKaHMH OTPUMYBAJIM LJIIXOM 3MilllyBaHHS OaBOBHU Ta MOJIieCTepy TaKUM YUHOM,
1106 BiZICOTKOBUM CKJad 6aBoBHM Yy HUX cTaHOBUB 100 %, 80 %, 60 %, 40 %, 20 % ta 0 %
BifgnoBiaHO, e 3a 0 % 6aBOBHM B3ATO MNOAPiOHeHYy TKaHUHYy moJiectepy (100 %).
JlofaTKoBO, [OCHiKyBaluM TeMIlepaTypd 3alMaHHA 1 caMo3aliMaHHA 0aBOBHM Ta
noJiiecTepy B HENOAPiIOHEHOMY CTaHi.

3a pesyJibTaTaMu JlOCJIiPKEHb BCTaHOBJIEHO, 110 TeMIepaTypHu
3aliMaHH#/caMo3aliMaHHsA [ LiJiCHOro 3pa3ka TKaHWHU 3i cka1agoM 6aBoBHU 100 %
ctaHoBJAATH 235 °C/420 °C, a aad 1iJicHOro 3pa3ka TKaHWHHU 3i CKJIaJ0M MoJliecTepy
100 % - 360 °C/500 °C BignoBigHOo. 3ayBaxkeHO, WI0 TeMIepaTypH
3aliMaHHf/caMo03aliMaHHA [JI1 TKaHWH 3 NOJpPiOHEHOI CTPYKTYpOl € HWXKYHMMHU Ha
8,5 %/4,78 % (6aBoBHAHA TkKaHWHA) i 2,8 %/6 % (mosiecTtep) MNOpiBHAHO i3
3HaYeHHAMH, OTPUMAaHUMHU [Ji LJIICHUX TKaHUH, 110 MOSICHIOETHCS 0COOJIMBOCTSIMU
NpOLECIB PO3KJIaZy Ta OKUCHEHHS.

OTpuMaHi mnoJiiHOMiHa/JIbHI perpeciiHi Mojeni s TeMIepaTypu 3alMaHHA
t:=0,0002¢3-0,04289p?+0,60789p+349,44 3 koediliEHTOM JOCTOBIpHOCTI ampoKcHMallil
R2=0,9987 Ta TemIepaTypu caMmo3aWMaHHS te;=-0,000005¢3-0,0014¢?-0,4438¢p +469,92
(R?=0,9995), ne ¢ - BigCOTKOBHH CKJaJ 6aBOBHH y 3pa3Ky, BKa3ylTb Ha Te, 1[0 i3
3MEHLIEeHHSIM BiJICOTKOBOTO BMICTy 0aBOBHMU 3pOCTAlOTh 3HA4YeHHs TeMIepaTyp
3aliMaHHSl Ta CaMO3alMaHHS AOCJIiPKyBaHUX 3pas3kKiB. [loxubku Mix pesysbTaTamMu
BUMipIOBaHb Ta perpeciiHMMU MOJieJIIMU HaBeJileHo y TabJ. 1.

OTpuMaHi perpeciiiHi MoZeJii 1al0Th 3MOTY BU3HA4YaTHU TeMIepaTypy 3aWMaHHA i
caMO03aliMaHHSl AJs 3pasKiB i3 pi3HUM BiJICOTKOBUM BMiCTOM 6aBOBHM B Jiama3oHi
3HaY€eHb, U0 Pi3HATHCSA 3 eKClIepUMEHTA/IbHUMU.
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Tabauys 1 - EkcnepumeHmabHi 3HQ4eHHs ma pe3yabmamu pezpecitiHoi modei

docaidcysaHux 3paskie
. . 3HayeHHSA TeMIlepaTyp 3aMaHHSA Ta A6conoTHI
Home BigcoTkoBUU y oC .
p cxnaz caMo3aliMaHH4, BiIXWJIEHHS
3pa3ska . MOJIIHOMIa/IbHOT pe3yJibTaTiB
6aBOBHU () y OTpUMaHi N :
perpeciiHoi BUMIipIOBaHb,
3paskax, % eKCIIepUMeHTaJNIbHO . R
MoeJti C
1 100 215/400 182/406 33/6
2 80 240/420 226/423 14/3
3 60 285/435 275/437 10/2
4 40 320/450 318/449 2/1
5 20 345/460 346/460 1/0
6 0 350/470 349/469 1/1

BUCHOBOK. AGCOJIIOTHI BiIXMJIEHHS pe3yJIbTaTiB MOJIIHOMia/JbHUX perpeciiHux
MoJZieJlel 3HaxXoAATbCA B MeXax [JONyCTUMUX 3HadyeHb. OTpuMaHi pe3y/bTaTH
eKCIepUMeHTaIbHUX J0CTiXKeHb 103BOJIATh GiJbII AKICHO 06MpaTH, 3aCTOCOBYBATH Ta
B/IOCKOHAJ/IIOBAaTH 3ax0Jy i3 3amob6iraHHs BUHMKHEHHIO Ta IMOIIMPEHHIO MOXKeX
NiIIPUEMCTB LIBEWHOI IPOMHUCI0BOCTI.
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HayioHa/sbHO20 yHI8epcumemy yugiJibHo20 3axucmy YKpaiHu

PO3KPUTTA NOHATTA I'PYIIU IIOINUPEHHA I1IOJIYM'A

Cy4acHi TexHoJIOTII 103BOJISIIOTh JOCUTh LIBU/JKO PO3pOOJATH HOBI MaTepiasy,
AKi 3aCTOCOBYIOThCA y 6iABHULTBI. KpiM ekoHOMIUHOI CK/Ia/l0BOI, @ caMe I[iHH, TaKO0XK
BeJIMKe 3HauyeHHs Ma€ IoXKeXHa Heb6e3sneka 1ux MarepiaaiB. Illle Ha craail
NPOEKTyBaHHS CJIiJl BUSHAYUTHUCh SKi caMe MaTepianu i Ae OyAyTb BUKOPUCTaHi /4
3BeJleHHs1 OyaiBai. 3i cBoro 60Ky pO3pOOHMKHM OyJiBeJlbHHUX MaTepiasiB MOBHUHHI
NpPOBECTH psJi TECTiB Ta BUINPOOYyBaHHb, 100 HaZaBaTU CBOIM KJIIEHTAM BUYEPIHY
iHpopMalito npo ix BJIaCTUBOCTI.

TepMiH rpyna nomvpeHHs NHOJyMS € CKJAJOBOK YaCTUHOK HOMEHKJATYpHU
NOKa3HUKIB MOXEK0BUOYXOHEOe3MeYHOCTi pedyoBUH i MaTepianiB. llgs HoMeHK/aTypa
CKJIQJIA€ThCA 3 22 TepMiHiB. B AaHiM cTaTTi Hac LiKaBAATH JIMIIE JeKi 3 HUX, a CaMe:
IHZIeKC MOIIMPEHHH NOJIYyMS, Ipylia 3aMMUCTOCTI Ta rpyIa NOIUPEHHH MOJIYMS.
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B JACTY 8829:2019 «IIOXKEOBUBYXOHEBE3IIEYHICTL PEYOBHUH 1
MATEPIAJIIB. HoMeHkK/naTypa NOKa3HUKIB 1 MeToAu IXHbOIO BHU3HA4YEHHS.
Knacudikauisi» HaBogsTbCS BU3HAYEHHS [[UX TEPMIHIB.

[HAeKkc mnowMpeHHA NOJAYM'ss - YMOBHMH 06e3pO3MipHHMH [OKa3HUK, L0
XapaKTepu3ye 3[aTHICTb pe4OoBUH (MaTepiasiB) 3aiiMaTUCS, NOLIMPIOBATH MOJYM'sl 110
NOBEPXHI Ta BUAIIATH TEIJIO.

['pyna 3aiiMucTOCTi - KJjJacudikaliiiHa XapaKTepUCTUKa 3JaTHOCTi PeYOBMH i
MarTepiasiB [0 cnajaxyBaHHA. CnasaxyBaHHA — MOYAaTOK IOJIYMEHEBOrO TOPIHHA IiJ
JiEl0  /pKepesia  3ana/iloBaHHS MiJ  4Yac CTAHZAPTHOrO  BUIPOOYBaHHS, 110
XapaKTepU3YETbCA CTINKUM MOJYMeHEBUM TOPiHHAM.

[pyna nomupeHHs mnosayMm’ss - kjacudikaliiiHa XapaKTepuCTHUKa 3JaTHOCTI
peyoBUH i MaTepiasiB MouMpoOBaTH MoJyM’'ss mo noBepxHi. [lomnpeHHs noaym’s -
NOLIMPEHHS IOJIyMEHEBOr0 TOpPiHHA IO MOBEPXHiI BHACAIZOK BIJIMBY NPOMEHHUCTOrO
TEIJIOBOTO NOTOKY Ta MOJIyM's1.

[oproui OyAiBesibHI MaTepiasv 3a/eXKHO Bifi KpUTHYHOI OBEPXHEBOI 1[IJIBHOCTI
TEeIJIOBOT0 NOTOKY NOJIJNAKTb HA YOTUPHU TPYIIU:

— He NOLIHMPIOTH nosyM’s (rpyma PII1);

— JIOKaJIbHO NOIUPOIT noaym’s (rpyna PI12);

— TMOMIipHO MOMMUPIIOTH NMosyM’s (rpymna PII3);

— 3HA4YHO NOLIMPIOITH NoayM’s (rpymna PI14).

Takox ciiff BifiMiTUTH, 110 TepMiH «rpylna MOIMIMPEHHS MOJIyM si» CTOCYETbCS
JIV1lle TBepAUX PedoBUH [1].

EkcriepyuMeHTa/lbHe BU3HAaYeHHA IHJEKCY Ta TIpPynu MOLIMPEeHHA MOJyM's
npoBoAATh 3rigHo 3 JICTY b B.2.7-70-98 (T'OCT 30444-97). [2].

3a pe3yJibTaTaMy BOTHEBUX BUIIPOOYBaHb CKJIAJAEThCA MIPOTOKOJ BUIPOOYBAaHb
3 BM3HauYeHHS MOKAa3HUKIB MOeXHOoI Hebe3neKU. [[poTokoJ1 MiCTUTBh B cO6i Taki JAaHi:
noBHa iHdopMalis Npo 3aMOBHMKA BUIpPOOYyBaHb (HOpUAMYHA Ha3Ba, ajpeca i
KOHTAKTHI JlaHi); iHPopMallisgd npo BUNPOOYBaJbHHUH LEHTP YW JiabopaTopik, aAe
NpPOBOJUJIMCb BUIIPOOYBaHHA; HOMep [JOroBOpYy, 3TiiHO 3 SAKHAM MPOBOJUJIOCH
BUNIPOOYBaHHS; 06’€KT BUNIPOOYBaHb (BUPOOHUK, XapaKTEPUCTUKU 3pa3KiB MaTepiasiB
1110 HaJlaHi /11 NpOBeJleHHS BUNIPOOYBaHHA ); MeTa BUIIPOOYBaHb (fIKi caMe MOKa3HUKHU
BU3HAYalOTbCA); MeTOAU BUIPOOYBaHb 3 KOPOTKMM OIKMCOM CyTi MeTOAy, 4acy
NpoBeJleHHs BUIIPOOYBaHHA, fIKi MapaMeTpy TOpPHYOCTi BU3HAYaJMUCA Ta IX cepefHE
3HaY€eHHs; 3acC06U BUNIPOOYBaHHS (yCTAaHOBKHU Ta BUMipIOKYa TeXHiKa).

BYCHOBOK.

BunpobyBaHHs € 0iHUM i3 eTaniB cepTrUdikalii 6y1iBeJIbHUX MaTepiaJiB.

TakyM 4YMHOM, MU O3HAaMOMMJIKUCA i3 BU3HAsieHHEM TEPMiHy rpyna NnolupeHHs
N0JIyM s, OCCHOBHUMU HOPMAaTUBHUMMU [JOKYMEHTaMH, B IKMX ONMUCYETHCA Llel TepMiH Ta
31 CTPYKTYpOlO MpPOTOKOJY BHUIPOOYBaHb 3 BHU3HAYE€HHS I[OKAa3HUKIB I0XKEXHOI
Hebe3MeKHu 3pa3Ky Oy/IBeJIbHOTO MaTepiaJy.

CITMCOKJIITEPATYPU
1. ACTY 8829:2019 I[IOXKEXOBUBYXOHEBE3IEYHICTE PEYOBHMH 1 MATEPIAJIIB.
HoMeHk/1aTypa noka3HUKIB i MeTou ixHboro BU3HaueHHs1. Knacudikauis.
2. JCTY b B.2.7-70-98 Matepianu 6yAiBesbHi. MeTo  BUIpoOyBaHHA Ha PO3MOBCIO/KEHHS

MOJIyM Sl
3. ®ypap M. KO, Koryt C. {1, Pynuk 0. I. «<MeTo Bunpo6yBaHb Ha MOLUIMPEHHS MOJYM's TIO
BepTUKa/IbHUX NOBEPXHAX y TOPU30HTAJbHOMY HampsiMKy». Te3au gomosifei Il mixHapogHOi

HayKOBO-NpaKTU4YHOI KoH}epeHL1ii nam’saTi npodecopa [lerpa Cronsapuyka «YTTPABJIIHHA AKICTIO
B OCBITI TA ITPOMUCJIOBOCTI: ZJOCBI/, ITPOBJIEMH TA INEPCIIEKTHUBHW». JIbBiB, 11-12 TpaBHS4,
2017,¢.227.
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YAK 614.843

®ewyxk 10, kKaHO. mexH. HaYK,
Cizikos 0., KaHO. mexH. HayK, C.H.C.,
Kuxapes 0., Juzankos A.
IHcmumym depcagHo2o ynpasAiHHA ma HAyKo8uUX 00CAi0XHCeHb
3 yusinbHozo 3axucmy, M. Kuie

OCHOBHI ITIPOBJIEMU I10/10 3ABE3NEYEHHA MOXEXHOI TA TEXHOTEHHOI
BE3IEKHU HA TEPUTOPII 30HU BIAYYKEHHA, BUPIIIEHHA AKUX IIOTPEBYE
ITPABOBOTI'O PETY/JIOBAHHA

Ha cboroaHilHil JeHb iCHYIOTh NPO6JIEMU 1110/I0 3abe3NeYyeHHs MOXKEXHOI Ta
TEXHOTEeHHOI 6e3MeKH Ha TepUTOpil 30HU BiAUYKEHHS, BUPIilIEHHS SIKUX HOTpPeOdye
IIpaBOBOTIO peryJil0BaHH4, a caMe:

— 3aKOHOJAaBYMMHU Ta HOPMATUBHO-NIPAaBOBMMM aKTaMU He BHU3HayeHa
BiIOBIJA/JIbHICTh BIANOBIZHOrO L EHTPaJbHOIO OpraHa BUKOHaBYOl BJAJU 3a
3abe3neyeHHs] TEXHOTeHHOI Ta MOoXeXHOo1 6e31MeKU Ha TePUTOopii 30HU BiuyKeHHs;

— BIACYTHIM po3nojin BiAnoBifaibHOCTI (MOBHOBaXXE€Hb) MiXK LIEHTPaJbHUM
OpraHoM BHKOHABYOi BJIaAH, IKUW peasisye Jep>kaBHY MOJITUKY y cdepi LUBIJILHOTO
3axXHUCTy, MOXeXHOoi Ta TexHoreHHoi 6e3neku (JCHC) Ta ueHTpaJbHUM OpPraHoM
BUKOHABYOI BJaJM, IKUH peasidye Jep)kaBHY MOJITHKY y cdepi ymnpaBJiiHHS 30HOIO
Biuy>keHHs1 1 30HOI 6e3ymMoBHOro (060B'si3koBoro) BiaceneHHs (/JA3B) mozo
3ab6e3MneyeHHs] TEXHOTeHHO]I Ta MOXKeXHO1 6e3MeKH Ha TePUTOPii 30HU BiguyKeHHS;

— BifCyTHIM OOI'PYHTOBAaHUM KPUTEPIH, 32 AKUM CJiJ, yTBOPIOBATHU MiAPO3AiaU
BiJOMYOI IOXKEXHOI 0XOPOHU HAa TEPUTOPIl 30HU BiAUYKEHHS.

Ha ocHoBi aHasisy 3arpo3 Ta Hebe3leK Ha TepUTOPii 30HU BiAUYYKEHHS,
BPaxOBYIYU BIiJICYyTHICTb HacCeJ€HUX MyHKTIiB 3 MOCTIMHUM IPOXUBAHHSAM JIIOJEH,
MiHIMaJIbHY KIJIBKICTb AOPIr i3 TBepAUM NOKPUTTAM JAJ4 BUPILIEHHA MPaBOBOI KOJi3ii y
JII0YUX 3aKOHOJABYUX Ta HOPMATHUBHO-NIPABOBUX JOKYMEHTAaX IPONOHYETbCHA BHECTHU
3MiHH, 1[0 BigobpakeHi y Tabuauni 1.

Tabauysa 1 — 3mMiHU, WO NnponoHyrOMbCS 04151 8pe2yN08AHHS cynepevyHocmeu y
30KOH00a8YUX MAa HOPMAMUBHO-NPABOBUX AKMAx YkpaiHu
YunHa penakuig 3Y «I[Ipo npaBoBui
peXuM TepUTOPII, [0 3a3HaJia
pasioaKTHBHOTO 3a0pyAHEHHS
BHac/Ai1ok YopHOOUIbCbKOI
KaTacTpodu»

3anpornoHOBaHa peJakiyis

Jpyruii a63ary cT. 8 lleHTpasbHuUl opraH
BUKOHAaBYO0] BJIaJY, 1110 peasi3ye
Jlep>KaBHY MOJITUKY y chepi ynpaBJiHHSA
30HOI0 BiZjuyK€HHS Ta 30HOO
6e3yMoBHOro (060B'I3KOBOT0)
BiZiCceJieHHs, OpraHi30By€ Ta KOOPAUHYE
MPOBEJIeHHS BCiX 3aX0/1iB Ha TEPUTOPIAX
30HM BifjuyKe€HHS, a TaKOK 30HU
6e3yMoBHOr0 (060B'sI3KOBOTIO0)
BiZiceJieHHd, BUPILIY€E MUTAHHA IX
¢diHaHCYBaHHS, OXOPOHU I'POMa/ICbKOT0
NOPSAAKY, 3aXUCTy HAYKOBHUX 1

Jpyruii ab3ay, cT. 8 micsid ciiB
«3a0e31ne4ye AoJepKaHHA» JOIOBHUTH
dpa3o10 «<KHOPM TEXHOT'e€HHOI i
MOKEXKHOI 6e3leKn».

B apyromy a63aui ct. 14 nicsd ciiB «a
M02KEXKHY | TeXHOTeHHY Ge3NeKy»
HaJlaTh HoBe GOpPMYJIIOBAaHHA
IleHTpa/IbHUM OpraH BUKOHAaBYOi
BJIAJM, 10 peasli3ye AepKaBHY
NOJIITUKY y cdepi ynpaB/iHHA 30HO0
BifjUy>KeHHs Ta 30HOI0 6e3yMOBHOI'0
(060B'sI3KOBOr0) BiCe/IeHHS;
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€KOHOMIYHUX iHTepeciB JepxKaBy,
B>KHMBAE 3aX0/liB 10 CTBOPEHHSA
6e3neYyHUX YMOB Npali Ta 3MeHIlIeHHs
piBHA ONPOMIHEHHA [IepCOHANY, AKUHN
NpALIOE HAa [IMX TEPUTOPIAX, 3 METOIO
OXOPOHHU MOro 3/10pOB'sl, 3a6e3ne4dye
AOAep:KaHHA HOPM pafialiiHol
6e3MeKu, MOPsSAKY NOBOXKEHHS 3
paZlioaKTUBHUMMU BiIXOZaMH, A TAKOXK
Hece BiZNIOBiZja/IbHICTb 3a ONlepaTUBHe,
NOBHE Ta 06'€eKTHBHEe iHPOPMYyBaHHSA
HaceJIeHHA NP0 €KOJIOTIYHUU CTaH y LIUX
30Hax.

Jpyruii a63arn ct. 14 OXopoHy
rpOMaZiCbKOr0 NOPsAJKY Ha TEPUTOPIAX
30H BiJlUy’KeHHS Ta 6€3yMOBHOT0
(060B's1I3KOBOT0) BijicesIeHHH,
KOHTPOJIbHO-IIPOMYCKHUU pPEXUM NIPU
B'i3/1i Ta BHi3/]i 3 TAKUX 30H
3a6e3MeuyoTh YIIOBHOBaXKEHI
nifgpo3zaisiv oprany HanioHanbHOI
noJiiii, a MOXKeXKHY i TEXHOTeHHY
0e3MeKy - LleHTPaJbHUM OpraH
BHKOHABYO0I1 BJIaJiy, 1110 peasi3ye
Jlep>KaBHY MOJIITUKY 3 IUTAHb HAlJIALY
Ta KOHTPOJIIO 32 J0lep>XKaHHAM
3aKOHO/aBCTBa NP0 MOXEXKHY 1
TEeXHOTeHHY Oe3IeKy.

CT. 14 [ONOBHUTH YeTBEPTUM ab3aL0M:
KoHTpOJIb 32 CTAHOM TEXHOreHHOI Ta
M0>Ke>KHOi 6e3NeKH B 30Hi BiAuyKeHHs
3AiMICHIO€ e HTPaJIbHUM OpraH
BMKOHABY0i BJIaAHu, AKUH peasii3ye
JAepKaBHY NOJIITUKY y chepi
IMBLJILHOT'O 3aXUCTY, 3aXUCTY
HaceJIeHHA 1 TepUTOPIi Bij
Ha/J3BUYaWHMX CUTyalii Ta
3anmo6iraHHs IX BUHHMKHEHHIO,
JiKBiganii HacaiakKiB HaJA3BUYaNHUX
CUTYyaLii, pATYBaJIbHOI CIIPABH,
raciHHf MOXKeX, M0XKeKHOoiI Ta
TEeXHOTI'eHHOI 6e3neKH, Aisi/IbHOCTI
aBapiliHO-PATYBaJIbHUX CIYXkKO, a
TAKOX IriIpoMeTeopoJIOriYHoOil
JiS1IbHOCTI.

YunHa pegakuis HITA

3anponoHoBaHa pegakuisa HITA

[ToctanoBa KabineTy MiHicTpiB Ykpainu
Big 22 >x0BTHA 2014 poky N2564 «IIpo
3aTBep/>KEHHS I10JIOKEHHH PO
Jlep>kaBHe areHTCTBO YKpaiHU 3
yIpaBJIiHHSA 30HOI0 BiJUyKEeHHI»

[TynkT 4. IA3B BignoBigHoO 10
NOKJIaJIeHUX Ha HbOT'O 3aB/aHb:

1) Y chepi ynpassiiHHS 30HO0
Bijuy>KeHHs i 30HOI0 6€3YMOBHOTO
(060B'sI3KOBOTI0) BiJiCcE/IeHHS

JlONOBHUTHU HOBUM MiANYHKTOM:
po3po06Iis€ Ta 3a6e31e4ye peasisaliro
rajiyseBMx nporpam i nJiaHiB 3axo/iB 3
NUTaHb IMBIJIbHOI0 3aXUCTy, 30KpeMa
CIPSIMOBAHUX HA 3aXMCT HACeJIeHHH i
TEePUTOPIiH Bij HAA3BUYAMHUX
CUTYyalii Ta 3aM06iraHHs ix
BHHHMKHEHHIO, 3a0e31e4eHHsA
TEXHOTeHHOI Ta M0XKeXKHOI 6e3MeKU.

YunHa pegakiisg HITA

3anponoHoBaHa pegakiis HITA

[locranoBa KabineTy MiHicTpiB Ykpainu
Biz 05.06.2013 N2 397 «IIpo
3aTBep/KEeHHS NepesiKy Cy6 eKTiB
roCrno/laploBaHHs, B AKUX CTBOPIOETHCS
BiZloMYa IOXKeXHa 0XOpOHa» B IlepesliKy
Cy6’€KTIB Jle CTBOPIOETHCSA BijoMUya
M0>K€eXHa 0XOPOHA 3MiHUTH NYHKT:
«/JA3B (nifnpueMcTBa, 1110 NPOBaAATh
JicorocnofapchbKy AifJbHICTb Ta
YopHOoOUJIbCbKUH pafialiliHo-

eK0JIOTiYHUU 6iochepHU 3aN0BiJHUK)».

JIA3B (cy6’€eKTH rocnogaproBaHHs, 10
HaJiexkaThb A0 cdepu ynpasiinna IA3B
Ta TEPUTOPia/IbHO 3HAXOAATHCA Y 30Hi
BiJ4y>KeHHs, KpIM Jep>KaBHOT0
crnenias1i3oBaHOro mignpueEMcCTBa
«YopHoo6uabcbKa AEC» Ta 06'€KTIB A1
NMOBO/KE€HHHA 3 PaJi0OaKTUBHUMH
Bigxoaamu Ta ix iHppacTpyKTypH).
YcTraHOBUTH, 10 BUAATKH Ha BigoM41y
MO>Ke>XKHy oxopoHy /1A3B
3/1iiCHIOI0OTHCA B MeXKaX KOIITiB
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CkacyBatu [IKMY Big 20 sarotoro 2019
poky N2 111 «IIpo BHeceHHS 3MiHU J10
nepeJsiiky cy6’eKTiB rocrnoiapoBaHHs, B
SIKMX CTBOPIOETHCA BiJloMUa MOXKeXHa
OXOPOHa».

[IynkT 2 [locranoBu KabineTy MiHicTpiB
Ykpainu Big 27.11.2013 Ne 874:
Cy6’eKTH rocrno/ijaproBaHHs, 1110
HaJiexkaTb /10 chepU ynpaBJliHHA
Jlep>kaBHOTO areHTCTBA 3 YIpaBJiHHA
30HOI0 BiJUY>KEHHS, Y TOMY YU CJI1
Jlep>KaBHe creniajizoBaHe
nignpueMmctBo “YopHobuabcbka AEC”.

BiIMOBiAHUX 010J>KETHUX NPOrpam, 110
BMKOHYIOTBCA Y 30Hi BiUy>KeHHA i 30Hi
6e3yMOBHOTrO0 (060B’SI3KOBOr0)
Bifice/ieHHA.

[IyHkT 2 [loctanoBu Kabinety MiHicTpiB
Ykpainu Big 27.11.2013 Ne 874 «IIpo
3aTBepKeHHHA KpUTepilB yTBOPEHHA
JlepKaBHUX [T0KEXKHO-PATYBAJIbHUAX
nigpo3ziniB (4actvH) OnepaTUBHO-
pPATYBaJIbHOI CJIy>KOU LIUBIJIBHOTO
3aXUCTY B afMiHICTpaTUBHO-
TEepUTOpiaJIbHUX OAUHULAX Ta NlepesiKy
cy0’eKTiB rocrioflaproBaHHs, Jie

YTBOPIOITLCA TaKi Migpo34iau
(4acTUHHU)» BUKJIACTH y HOBIM peJaKLii:
Cy6’€KTHU rocrnoaproBaHHs, 10
HaJieXkaTh A0 cpepH ynpaBaiHHA
Jlep>KaBHOro areHTCTBa 3 YIpaBJIiHHA
30HOI0 BiJUyKEHHA: Aep:KaBHe
creniaJizoBaHe NiANPUEMCTBO
«YopHoOoubcbKa AEC» Ta 06'€KTH A1
MOBO/KeHHA 3 paZlioaKTUBHUMH
BigXoAamu Ta ix iHppacTpyKTypa.

BHCHOBKM.

Takym 4MHOM [i/1 BperyJ/il0oBaHHA NMTaHb 100 3abe3nedyeHHsl TeXHOMeHHOI Ta
NOKEeXHOI Oe3leKu Ha TepUTOpil 30HM BiJUy>KEHHSI NpPOBEJEHO HACTYyNHe MpaBOBe
peryJioBaHHS:

1 Po3po6JieHo nepuy pegakiito [Ipoekty 3akoHy Ykpainu «IIpo BHeceHHs1 3MiH
o 3akoHy Ykpainu «Ilpo mpaBoBHUUM peXUM TepUTOpIii, 1110 3a3Hajia paZioaKTUBHOTIO
3a0py/iHeHHH BHACAiL0K YOpHOOUIBCbKOI KaTaCTPODU»».

2. Po3po6sieno nepuiy peaakuito [Ipoekty [loctanoBu KMY «Ilpo BHeceHHs 3MiH
i nonoBHeHb 0 nocTaHoB KabiHeTy MiHicTpiB YkpaiHnu»:

— BHOCATbCA 3MiHU J10 [locTaHoBU KabiHeTy MiHicTpiB YKkpaiHu Bifg 22 *KOBTHA
2014 poky Ne 564 «IIpo 3aTBepxeHHs [los1okeHHs npo /Jlep>kaBHe areHTCTBO YKpaiHU
3 YIpaBJIIHHA 30HOIO BiJUy>KEHHS»;

— BHOCATbCA 3MiHU J10 [loctaHoBu Kab6iHeTy MiHicTpiB YKpaiHu Bify 5 yepBHA
2013 poky N2 397 «IIpo 3aTBep/KeHHS MepesiKy Cy6’eKTiB rocnoJjapoBaHHs, B SIKHUX
CTBOPIOETHCA BiZloMYa [TOXKEXKHA OXOPOHAY;

— ckacoByeTbce [loctaHoBa Kab6inety MiHicTpiB Ykpainu Big 20 sirotoro 2019
poky N2 111 «IIpo BHeceHHsl 3MiHU 10 MepeJsiKy Cy6’€KTIB rocnojjapoBaHHS, B SIKUX
CTBOPIOETHCA BiZloMYa [TOXKEXKHA OXOPOHaAY;

— BHocATbcA 3MiHM g0 [locranoBu KabGiHety MiHicTpiB Ykpainu Big 27
gucrtonaga 2013 poky Ne 874 «[lpo 3aTBepXeHHs KpUTepIiB yTBOPEHHA JepKaBHUX
NOXKEXHO-PATYBAJbHUX Mifjpo3ainiB (4acTuH) OnepaTUBHO-PSATYBaJbHOI CJIYKOU
LUBIJILHOI'O 3aXUCTy B aJAMIHICTPAaTUBHO-TEPUTOpiaJIbHUX OLUHULAX Ta Iepesiky
cy6’eKTIiB rocno/japoBaHHs, /e YTBOPIOOTHCSA TaKi Niipo3Aian (YaCTUHHU)».

3. Po3po6sieno nepuy pegakuito [Ipoekty [loctanoBu KMY «Ilpo yHOpMyBaHHS
KpUTepilo, 3a AKUM YTBOPIOWTLCA MiAPO3LIJIM BiIOMYOI I0XKEXKHOI OXOPOHU Ha
TEepUTOPIl 30HU BigyyKeHHd /[lepKaBHUM areHTCTBOM YKpaiHU 3 yIpaBJIiHHA 30HOIO
BiUy>KEeHHA».
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CIIMCOK JIITEPATYPHU

1. 3akoH Ykpainu Big 27.02.1991 Ne 791a-XII «Ilpo npaBoBul peXuM TepuUTOpii, 110
3a3HaJia pa/lioaKTUBHOTO 3a0pyAHEeHHS BHACTi10K YOpHOOUILChKOI KaTacTpopu».

2. IlocranoBa Kabinery MinicTpiB Ykpainu Bim 22 xkoBTHa 2014 poky Ne 564 «IIpo
3aTBep/keHHA [losioxkeHHA 1npo /Jlep:kaBHe areHTCTBO YKpailHM 3 yIpaBJiHHA 30HOIO
BiUyKEHH».

3. llocranoBa Kab6ineTy MiHicTpiB YkpaiHu Bim 5 depBHsi 2013 poky Ne 397 «Ilpo
3aTBEP/PKEHHS MepesiKy Cy6'eKTIB rOCOAAPIOBaHHSA, B SKHUX CTBOPIOETHCA BiJloMUYa MOXKEXKHA
0XOpOHa».

4. TloctaHoBa Kabinetry MiHicTpiB Ykpainu Bifg 20 sarotoro 2019 poky Ne 111 «IIpo
BHECEHHS 3MiHU [0 TMepeJsiiKky Cy0’€KTiB TroClo/JlaploBaHHs, B SIKHUX CTBOPIOETbCA Bimomya
MOXKeXXHa OXOpOHa».

5. TNloctanoBa Kab6inety MinicTpiB Ykpainu Bix 27 nuctonaga 2013 poky Ne 874 «Ilpo
3aTBEpP/PKEHHA KpUTepiiB YTBOPEHHA [epXKaBHUX IOXKEXHO-PATYBAJbHUX MNigpo3ainiB
(yactuH) OnepaTHBHO-PATYBAJbHOI CJAYXOM LUBIJIBHOTO 3aXWCTy B aJMiHiCTpaTUBHO-
TepUTOpia/IbHUX OJUHHULSX Ta Iepesiky cy0’ €KTiB rocrnojaproBaHHS, [le yTBOPIOOTHCS TakKi
nifpo3aiiv (YacTuHuU)».

YIK 614.83

Xamkosa JI., kKaHO. ned. Hayk, doyeHm, ’KocaH B.
Yepkacwkull iHcmumym nocexcHoi 6e3neku imeHi I'epoie YopHobuas
HayioHa/sbHO20 YHI8epcumemy yugi/ibHo20 3axucmy YKpaiHu

A0 IIMTAHHA ITPO YITPABJIIHHA ITO2KEKHOIO BE3ITEKOIO ITPHU MOZK/IMBOMY
CAMO3AHWMAHHI INIPO®OPHUX BIAK/IAJIEHD

YnpaB/liHHSI TOXEXHOI 0€3MeKOK TEeXHOJIOTIYHHUX TMpPOLEeciB B Cy4yacHiu
IPOMMCJIOBOCTI Bifjirpa€ 3HayHy poJib. BnpoBa/pkeHHs cucTeMu 3abe3nedyeHHs Oe3neKu
Ha OCHOBI NPUHWHATHOTO PU3UKY [03BOJISIE, BAKOPHUCTOBYIOYH Pi3HIi 3aX0AU TEXHIYHOTO
abo opraHi3alifHOTO IJIaHY, 3HUKYBAaTH MOXJINBICTb BUHUKHEHHS M0XeXi ab0 BUOYXY.
Y niii po60Ti rOBOPUTHCA NMPO NPOIEC 3JIMBY 3 pe3epByapy BepTHUKaJIbHOI'O CTaJ€BOTO
Js1 36epiraHHa HadTu i HapTompoaykTiB (mani - BCP). Ilig 4yac TexHoJsi0TiYHOTO
nporecy 36epiraHHs HadTH ab6o HAPTONPOAYKTIB (0COOGJMBO 3 BUCOKUM BMiCTOM
cipuuctux 3'€lHaHb) Ha BHyTpilHIK mnoBepxHi BCP yTBoproowTbcs mnipodopHi
BifiK/IaJleHHsI - MPOJAYKTHU XiMiyHOI peakuii (koposii), siki npu B3aeMojil 3 KHUCHeM
NOBITPA aKTUBHO OKUCJIIOTHCA 3 BUAIJIEHHAM BeJIMKOI KiJIbKOCTI TeIa.

[Ipu 3pilicHeHHI 371MBY HapTH ab0 HaQTONPOAYKTIB 3 BEPTUKAJIbHUX CTaJ€BUX
pe3epByapiB BcepeaydHy MOro mMoTparmJise MOoBiTps. 36i/blIeHHs] KOHIeHTpallil KUCHIO
NOBITPSl CHpUsi€ 30iJbIIEHHIO TEMJIOTH, fKa BUAUISAETbCA B 06'eMi mnipodopHUX
Bigk/1azeHb. JlocnifHuKaMy O0yJi0 BCTAHOBJIEHO, 1[0 IPU KOHLIEHTpallii KUCHIO MeH1e 7
% , KUJIBKICTb TEIJIOTU 3HUXKYETHCA [0 TAKOIO 3HA4Y€HHd, L0 MOTr0 He BUCTAYaE [Jid
JIOCATHEHHS1 TeMIlepaTypu caMo3aliMaHHA mnipodopHux Bigknaazennb [1, 2]. Ilogi6Hi
JlOCJIiI>KEeHHSI MPOBOJAMUJIACA 1 BiJHOCHO TOBLIMHU NipoQOpHUX BiAK/IaJleHb, Jie OYJ0
BCTAHOBJIEHA KPUTHYHA TOBIIMHA NipoQOPHUX BifKIaJeHb 5 MM, IPY 3MeHUIeHHI KO1
caMo3alMaHHA NipoPOopHUX BifiK/IaZileHb TaK0X He crocTepiraeThbces [1, 2].

Mo>kHa BHUKOPHUCTATH OTpPHMMaHi JaHi A/ yNpaBJiHHS MOXEXHOI 0e3MeKOolo
TEeXHOJIOTIYHOTO mpouecy 3JKUBY HadTOnpoAykTiB. Tak KOJIEKTUB aBTOpiB [3]
3aMpoNOHyBaB 3HWXKYBAaTHU KOHI|EHTPALlil0 KUCHIO /10 5 % 3a AJ0NOMOrow 3aKauyBaHHSA
iHepTHOro ra3y (a3oT), L0 TaKOX [03BOJIIE YCYHYTHU YTBOPEHHS MNipoPpOpHUX
BigkiazeHb. OTpuUMaHHS a30Ty B 3aNpPONOHOBAHOMY CHOCOOi 3/iMCHIOETHCSA
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MeMOpaHHUM CIIOCOO60OM. Y JaHOMy BUIAAKy I@pH BijKadyyBaHHI TaKOX MOXHa
BUKOPHUCTATU MNOBiJbHe BifKadyyBaHHA pigvH BCP [4]. Po3paxyHok npoBogumo 3a
HaCTYNMHUMU POpMyIaMU:

avo,

d‘-Poz - dVra3.¢a3a dT (1)
dVOZ = GB ® Pgo2® dt (2)
dVras.cl)a3a = SSep.HOB ° dhra3.c1>a3a e dt (3)

Jie: Vo2- 00'eM KMCHIO, pO3YMHEHOTO B 06cs3i ra3oBoi ¢pasy;
V ras.¢asa— 06’€M razosoi pasu, m3;
G, - BUTpaTa IOBITpsA Yyepes JuxalbHy apMaTypy, M3 /c (xB);
@0, — KOHIIeHTpallis KUCHIO B ra3oBii ¢asi, %;
®0,, ~ T0OYaTKOBa KOHL[EHTPallisi KUCHIO B ra3oBii ¢asi, %;
T - 4ac Copo/»KeHHs, ¢ (XB);
h ras.pasa— BUCOTA ra30Boi ¢pasu, M;
S sep.nos — IJIOIA J3epKalbHOI OBEPXHi piavHu, M2

Y ozxHOMYy [pKepedii [5] BKasaHo, 1110 JOCUTh NPU MPONAapOBaHHI BepTUKAJbHUX
cTajeBUX pe3epByapiB fgogasaTtu 0,5 % noBiTps, A/ NOCTYNOBOTO OKUC/IEHHA KUCHEM
noBiTpsa mipodopHUX BiakaaZeHb. KoHLeHTpalis KUcHIO 5 % B JAaHOMYy BUMNAJKYy He
JlocATaTUMeTbCs, IMpOTe JONyCTMMe 3HayeHHd KOHIeHTpalil NOBITpA CHUJIbHO
3aHMKeHe. B JaHoMy BUINIa/IKy 3a HAlLMMM pPO3paxyHKaMM KOHLIEHTpaLilo MOBITps, 110
HaAXOUTh, MOxKHA 30iabIUTU A0 30 %. [JlomaBaHHA KoedillieHTa 6e3MneKd MOHU3UTh
MigBUILLEHHA KOHLeHTpaLil KUCHIO.

ToBwrHY nipogopHUX BifjKJaZeHb MOXXHAa KOHTPOJIIOBATH BIPOJOBXK Iepiofy
eKCIlyaTalii BepTHKaJbHUX CTaJeBUX pe3epByapiB i 3/iMCHIOBAaTH OYUIIEHHS [0
JIOCATHEHHSI KPUTHUYHOI TOBUIMHUA MNipoQOpHUX BiJKJaJeHb. 3a [JONOMOTOM0
3alpPONOHOBAHMUX CIOCOOIB KOHTPOJIKO 3a KOHLEHTpAaL[i€l0 KHUCHIO | TOBUIMHU
nipoQopHUX BiJKJaJleHb MOXHAa KOHTPOJIIOBAaTH MOXJIMBICTb CaMO3alMaHHA
nipodopHUX BiJIK/IaAEHD.
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Xamkoesa JI, kaHO. ned. HayK, doyeHm, XomeHKO M.
Yepkacvkull iHcmumym noscexcHoi 6e3neku imeHi 'epoie YopHobuas
HayioHasbHO20 yHigepcumemy yugiibH020 3axucmy YKpaiHu

OPTAHI3ALIA EBAKYALII NALIIEHTIB I MPALIIBHUKIB IIPU MOMEXI
B MEJJMYHUX YCTAHOBAX

3abe3neyeHHsT NOXEXHOI 06e3MeKU € BaXKJUBUM JEepPKaBHHUM 3aBJaHHSM,
pillleHHs IKOr0 BHOCUTh 6e3nocepe/iHii BK/1a/, B 3a6e3ne4eHHsl HallioHaJbHOI 6e3MeKU
Ykpainu. B gepxxkaBi icHytoTb pi3HOMaHITHI JIiKyBa/IbHO-NPOQi/IaKTUYHI yCTaHOBH, 10
Ha/Jlal0Th TPOMaZisHaM MeJUYHY JOIOMOTY

[Toxkexxi B MegUYHUX 1 collia/ibHUX yCTaHOBAaX € HaWOiJbIl pe30HAaHCHUMH,
OCKIJIbKM OJHOYAaCHa 3arubesib BeJMKOI KiJIbKOCTI JIto/led PO3I/IsAAAETHCS CyCHi/IbCTBOM
sK MOJil0 y 6araTo pa3iB HeGe3leyHillle, HiXX 3arubesib TaKoi X KiJIbKOCTI J10Jieil 1o
OJ|HiH JITOJIUHI i B pI3HUX MiCLISIX.

EBakyalisi - mpoiec opraHi3oBaHOTO CaMOCTiHHOTO a6o 3a /[[0NOMOTOI0
nepcoHasly pyxy JitoJiel 6e3nocepe/JHbO HA30BHi a60 y 6e3MeyHy 30HY 3 MPHUMillleHb, B
SKUX € MOMJIMBICTb [lii Ha HHUX HebGe3MeYHHWX YUHHHUKIB Mokexi. MeTa eBakyauii -
pATYBaHHS >KUTTA Ta 30epeKeHHs 3/I0pOB'sl MepcoHasy, NauieHTiB i BigBimyBauiB
MeAUYHOI opraHizanil miJ yac moxexi.

Crnocob6u psATYBaHHS JIIOJeW BU3HAYAKOTLCS 3a/I€XKHO Bif, CUTYyalil Ha Moxexi i
CTaHy JoJeH, AKi 1oTpebyoTh fonoMord. OCHOBHUMHM CIOCOOAMU PATYBaHHA JI0JeN €:
CaMOCTiHUH BUXiJ, BUBeJleHHs (BUHECEHH:) JtoJied y 6e3nedHi Micis 3 6yiBesb abo
ycepeJiuHi Oy/liBeJib; eBaKyallifl JIto/ier 1o CX040BUX MaplliaxX i 30BHIIIHIX eBaKyal[iHHUX
CX0/1aX, a TaKOX Yepe3 30BHIllIHI MepexoJu 3 CeKIlil B CeKlIlito, yepe3 6GaJIKOHHI CXO/HU;
eBaKyallifl JiloJe i3 3acTOCyBaHHSIM aBTOCXO/[iB, KOJIIHYACTUX MiJJHOMHUKIB,
LITYPMOBHUX 1| BUCYBHUX CXO/IB, pATYBAJbHUX BIpbOBOK, CAMOPATIBHUKIB i pATYBaJbHUX
pYyKaBiB.

Y 6inbiocTi BUNaiKiB, NOMITUBIIU Hebe3MeKY, JIIOJU BUXOAATh 3 IPUMIlll€Hb 11e
[0 MPUOYTTS MNOXEXHO-PATYBaJbHUX MiAPO3AiJaiB. Y ycTaHOBaX OXOpPOHHU 3/0pOB'f,
HeraiHa i noBHa eBaKyallis BifJisieHHs a0 BifCiKy OyAiBJli y pa3i BAHUKHEHHS MOXeXi
MOXe BHUABUTHUCA HEMOXJIMBOK0. Masio MOOIJIbHI Tpynmu HaceJleHHS He MOXYTb
CKOPHUCTATHCA LJISIXaMH eBakyalil (0co6/JMBO cxoJaMu) 6e3 CTOPOHHBOI JJOTMOMOTH.
Binbmii 4yacTWHI MNaliEHTIB 10 3HAXOAWTbCSA Ha JIiKyBaHHI, MOTpi6bHaA JomoMora
NpaliBHUKIB yCcTaHOBHU. [lalieHTIB, micasg XipypriyHoro BTpPy4YaHHd B MNaJjaTax
peaHiMalii i iHTeHCHMBHOI Tepamii, He 3aBX/JM MOXHa IIBUJKO €BaKylBaTH 6e3
CEepUO3HUX HACJIiIKIB.

3 ypaxyBaHHSIM XapaKTepy [AifiJIbHOCTI yCTaHOB OXOPOHHU 3J0POB'd, B LJIAX
3BeJleHHA [0 MIiHIMyMy MOXJIMBOCTI BUHHMKHEHHH IIOXKeX, 1[0 BHUMararmTb eBaKyaril
JII0Jied, 10 3HaxoAATbCcd y OyAiBjai, i Mae OyTH oOpraHi3oBaHe MpPOEKTYBaHHS,
OyiBHUIITBO, TEXHIYHUU 3MICT i eKcIIyaTalisd Takux 6yiBesab. CUCTeMU pATYBaHHS Ta
3abe3neyeHHs1 MOXEXHOI 0e3MeKH TYpPTYITbCAd Ha JleIKMX 0a30BUX esleMeHTaX, fKi
NOBUHHI BU3HAYaTHUCS Ha iHAUBiZya/lbHIi OCHOBI A/ KOXHOI OyAiBJi Ta po3rasjaTrcs
y B3aEMO3B'SI3KY O/IMH 3 OJJHUM.

Jlo 6a30BuUX eJieMeHTIB B Meplly 4Yepry BiAHOCATbCS 3aX0JU OOEPEKHOCTI,
COpsIMOBaHi Ha BiJiBepTaHHS 3aliMaHb ab0 O0OMeXeHHS IIBUJKOCTI TMOIIUpeHHS
Hebe3MeuHUX YUHHUKIB Nnoxexi. Tak, Oy/iBesbHI KOHCTPYKIii, TIOBUHHI NepefbayaTu
MOXJIUBICTb  poO3Ai/eHHda OyZiBJI Ha MHOXEXHI BiJCIKM NPOTUNOXKEKHUMH
nepemKoJaMu: CTiHaMU i nepeKpUTTAMU 1-ro Tumy 3 Mexetro BorHecTiikocTi REI 150 3
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ypaxyBaHHAM QYHKIIOHAJbHOTO MNpPU3HAa4YeHHA Tpyn MpUMilleHb i 06'€MHO-
IJIaHyBaJIbHUX 0COOJIMBOCTEM.

CucteMu aBapiiHUX BHUXOJIB INOBUHHI 3abe3nedyBaTH 6e3neyHi Ta JOCTYIHI
HIJIAXU eBakyalil 3 6y/iBJi. CHcTeMU BUSIBJIEHHS i CHOBillleHHS MOBHHHI ONEepPaTUBHO
BUSBJISATH Miclsi BUHUKHEHHSI MOXKeXi i HerallHO OMNOBIillaTW MAI[iEHTIB i MeJUYHHUH
nepcoHasn. [loxxexxHa Oe3leka NOBUHHA 3abe3nedyyBaTUCA B IMepuly 4Yepry
3aCTOCYyBaHHAIM aBTOMAaTHYHUMM CHUCTEMaMU MOXeXOraciHHi (CIpUHKJIEDHUMHY,
JIpEHYEPHUMH, 3POLIYBAJIbHUMHU ab0 iHIIMMH). YCTAaHOBU OXOPOHU 3/I0POB'Sl MOBUHHI
MaTH «lIlnaH fid agmi”icTpanil i nepcoHany y pasi BAHUKHEHHS MOXKeXi».

BaK/JiMBOIO € oprasizalid CMCTeMHU HaBYaHHA MEAUYHOIO IEepCoHaNly, 3 AKUM
peryysiipHo MOBUHEH MNPOBOJUTHUCH IHCTPYKTaXX MO MOXEXHiH Oe3neli, HaBYaHHSA
NOXKEXKHO-TEeXHIYHOMY MIHIMYMYy, a TaKOX [IPOBEeJeHHAM HaB4YaHb 3 eBaKyallil XBOpUX. ¥
obJs1acTi AocCai/pKeHHS IPyoBoi 3arubesi el MoXXHa BUAIJIMTH TPU pi3Hi HanpsMu
JOCIIP)KEeHb MUTAHHA NNOPATYHKY MALIEHTIB NIPY MOXeXi B MEAUYHUX YCTAaHOBAX.

[lepminii HanmpsiM 3BOJAUTHLCSA [0 OOYHMCJEHHS BipOTiAHOCTI ycmilmiHOI eBakyariii
Jofed 3 OyAiBal NpU MoXeXi 3 ypaxyBaHHSIM TOro, L0 MOBeJiHKA JIIOJAUHU B
NOYaTKOBIN cTaZil MOXeXi BU3HAYa€ psAJ, YMHHUKIB: 4Yac 3aTPUMKH, MaplIpyTHU3alilo i
IBUJKICTb pyXy. B 1boMy BuIIa/iIKy MOXKHa po3paxyBaTH KiJIbKICTb JIIOJEHN, AKi MOXYTb
O6yTH 3a6Ji0KOBaHi y Oy/iB/ai Hebe3neYHUMHU YMHHUKAMHU noxexi. [pyruil Hampsam
NOB'SI3aHUH 3 A0CJiKeHHAM $i3UKO-XiMiYHUX NMPOLECiB, ABUIA Maco- i TENJI00OMIHY,
1110 BKJIIOYAKOTb OKpIM TOpiHHA, PO3BUBANTLCA B 4Yaci Ta MPOCTOpi, 3 NOJaJbLIUM
004YMC/IEHHAM YU CJIa THHYYUX JIIOAEeH B JUCKPETHI BiJi MOYAaTKy NOXeXi MOMEeHTH 4acy.
B ocHOBHOMYy, 3aru6esib J10J€e Bif0OYBAa€TbCA HAa PAaHHIX CTAJAiAX PO3BUTKY IOMXKEXi.
Haluacrile Ha noXkexxi TMHYTb AiTH, JIiTHI JIIOAU Ta iHBaTiH.

TpeTiii HanpsAM BKJ/IOYA€E aHaJi3 i y3araJbHeHHs [OOCBiZly, MOB'SI3aHOTO 3
MOXKeXaMH, 110 CYNPOBOKYBaJIMCA T'PYNOBOIO 3aru0eslIIo e, Yci Tpu HallpsMHU €
JIONIOBHIOOYMMHU OJIMH OJIHOTO i C/IyKaThb BiIBEPTAHHIO IPYNOBOI 3arubeJii Jwojeu npu
nokexkax. /IBa nepiui HanpsiMu (Teopisi) MOXYTb MepeBipSITU TOYHICThb i aJleKBAaTHICTb
CBOIX MoJieJied 3a pe3yJibTaTaMU TPeThboro (MpakTHKa). MeTo TpeTbOro HamnpsaMy €
BUSIBJIEHHS 3aKOHOMIPHOCTI TpynoBOi 3arvbesii Jjwoaed NpU MOXexXax y OyiBJsX,
TOOTO, BCTAHOBJIEHHS], B3AEMO3B'sI13Ky Teopii i IpaKTHUKHU 3a6e3MneYyeHHs1 6e3MeKH JItoJen
y OyZIiBJ/ISIX, @ TAKOXK HACAiIAKy B pe3yJibTaTi HENPUUHATTS BiZiIOBiHUX 3aX0/1iB.
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POJIb TA IIPOBJIEMATHUKA MEJUYHOTI'O 3ABE3INIEYEHHA
B CUCTEMI JICHC YKPATHU

Y cucremi ICHC Ykpainu MejuyHOMY 06GCIyTOBYBaHHIO MiJJIATal0OTh TaKi KaTeropii
oci6: 1) ocobu psAOBOro i Ha4aJbHUIBKOTO CKJIaJAy CAYXKOU LIMBIJIBHOIO 3aXUCTy; 2)
KypCaHTH Ta JIil|eICTH HaBYa/IbHUX 3aK/1a/[iB UBIJIbHOTO 3aXMCTY; 3) OCHOBHI Mpal[iBHUKH
npodeciiHUX aBapiliHO-pATYBaJbHUX CAYXKO Ta NpaliBHUKUA IMBIJILHOTO 3axucTy; 4)
BeTepaHU CIY»KOU LIMBIJIbHOTO 3aXMCTYy, 3BiJIbHEHI B 3anac (BiacraBky) 3 MHC Ykpainu Ta
JCHC Ykpainy; 5) ocobwu, skKi, BiinoBifHO A0 3akoHy YkpaiHu «[Ipo cTaTyc BeTepaHiB
BiMiHY, TrapaHTil IX COLiaJIbHOr0 3aXWCTy», MAlOTb NPAaBO Ha KOPUCTYBAaHHA 3aKJaJaMU
oxopoHu 370poB’a JICHC YkpaiHy, y TOMy 4MC/i IpU BUXOAI Ha IMeHCi0 Ta 3MiHi Micusd
po60TH abo Cyk6H; 6) 0cO6H, 3BiJIbHEHI 31 CIY»KOH IIUBIIBHOT'O 3aXUCTY, BU3HAHI 0cO6aMU
3 IHBaJIiIHICTI0O BHAC/MiOK BiMCbKOBHX /[il, 3aXBOPIOBAHHS, KaJilTBa, IMOB’I3aHOTO 3
BUKOHAHHSM CJY>KO0BUX OOOB’s3KiB, Ta iHLII 0cO6WM 3 iHBaJiJIHICTIO, sIKi OTPHUMYIOTH
HeHCiI0 BifiMOBiAHO 10 3akoHy YkpaiHu «IIpo neHciiiHe 3a6e3neyeHHs 0Ci6, 3BiIbHEHUX 3
BiMICbKOBOI CIy»KOH, Ta JAedKUX IHIIMX 0ci6»; 7) 4YJeHW ciMed oci6 psgoBoro i
Ha4yaJIbHULBKOTO CKJIaJly, KypCaHTIB HaBYa/IbHUX 3aK/1a/iB IUBIJIbHOTO 3aXUCTY, 3aru0JIMX
i yac mpoxopKeHHsI BilCbKOBOI CJIY»KOH (C/1y»KOU LIMBIJIbHOTO 3aXUCTY ).

Meauune 3a6e3neyeHHs B cucteMi JJCHC Ykpainu BK/It0O4Ua€E KOMILJIEKC JIIKYBaJIbHO-
npodiTaKTUYHUX, CAaHITAPHO-TIriEHIYHUX, OpraHi3aliiHO-MeTOJUUHHUX, TPOTHENiAeMIYHUX
3aX0/jiB Ta 3axO/iB MeJUYHOTO IMOCTauYaHHS, COPSIMOBAaHUX Ha 30epeXeHHd >XUTTA |
3710pPOB’al 0Ci0, 3a3Ha4YeHUX BUIIE, 3a0e3MeUyeHHs ONepaTUBHOIO MeJUYHOr0 pearyBaHHS
Ha Ha/J;3BU4YalHI cUTyaljil, HalaHHS CBOEYACHOI MeJWYHOI JONOMOrHd PATYBaJbHUKAM Ta
NpOBeJleHHs IX MeAMKO-IICUXO0JIOTIYHOI peabiyiTarliil, 10 3/iMCHIOITh 3aK/JaAud OXOPOHHU
3gopoB’ss JICHC VYkpainu. 3aBaaHHa 3aksafiiB oxopoHu 3za0poB’s JICHC Ykpainu
BU3HA4YalOTh BiJINMOBIJIHO JJ0 OCHOBHHUX 3aB/laHb opraHizaninHux ctpyktyp JACHC Ykpainy,
CTaHy 3/10pOB’sl, Gi3UYHOr0 PO3BUTKY, PiBHSA i XapaKTepy 3aXBOPOBAHOCTI 0Ci6 psi0BOTO i
Ha4yaJIbHULBKOTO CKJIaZly, YMOB IX po3MilleHHd ([100yTY), y TOMY YKCJi NiJl Yac BUKOHAHHSA
3aBJlaHb 3a MPU3HA4YeHHSIM, CaHiTapHO-eMiJleMiYHOI 06CTaHOBKH, KjiMaToreorpadiuHux
ocobsiuBoCcTed TepuTopili (pailloHy) NpPOBeEeHHS aBapilHO-pATYBaJbHUX pOGIT Ta
MaclITaby MeIMKO-CaHiTaApHUX HACJIi/IKIB HaJI3BUUAaWHUX CUTYaALlill.

JlikyBasibHO-TpOiIaKTUYHI 3aX0/lM I'PYHTYHOTbCS HA CUCTEMATUYHOMY aHaJi3i
IIPUYUH, PIBHA | CTPYKTYPH MOLIMPEHOCTI 3aXBOPIOBaHb, 3aXBOPOBAHOCTI 3 TUMYACOBOIO
BTpPATOI Ipalle3JaTHOCTi, iHBaligHOCTI o0ci6 psaAoBOro i HavyaJbHUIBKOTO CKJIaAdy,
PATYBaJIbHUKIB 1 KYpCaHTIB Ta epeKTUBHOCTI 3aX0/iB 3 OXOPOHU 3/0POB’sl, Y TOMY 4YUCJIi
aHa/li3i BIUVIMBY HeO0JIaromnosiyyHuX QakTOpiB HABKOJIUIIHBOTO CEpe/loBUIA MiJ 4ac
JIIKBiZiaUil HaclmiKiB HaZ3BUYaMHUX CUTyalid. 3 METOK HeJONylLleHHS BUHUKHEHHA Ta
NOIIUPEHHS iHPEKLiIMHUX XBOPOO, OTPYEHD, pajliallilHUX YpaXKeHb cepef; 0Cib psAA0BOroO i
HaYa/JIbHULIBKOI'O CKJI3Jy Ta PATYBaJbHUKIB OPraHi3oBYIOTbH 1 3JiMCHIOIOTH CaHITApHO-
emniieMioJIOriYHUM HarJig B opraHax Ta nigposainax JJCHC Ykpainu. Kpim Toro, MmeanyHi
npayiBHuku cucteMu JICHC YkpaiHu oprani3oBywOTb i 3/iHCHIOIOTH NpOodilakTUYHI
3aX0[i 3 METOK HeJONyUleHHSI BUHUKHEHHS1 Ta PO3MOBCIO/KEHHS iHQeKUinHuX
3aXBOpPIOBaHb cepes 0CiO psAAOBOro i HavyaJbHULBKOTO CKJIaZly, KypCaHTIB Ta
PATYBAJIbHUKIB, a TAaK0 OPraHi30BYIOTh i IPOBOAATH IIEPBUHHI NIpOTHeNieMidyHi 3aX04U
y pasi BUHUKHEHHS BUIAJKiB iHQeKUiliHMX 3axBoproBaHb. [Ipu pearyBaHHI Ha
Ha/|3BUYalHi cuTyalii 0c060BUM CKJIaZloOM MOOIIBHUX MeJUYHUX MYHKTIB Ta BUI3HUX
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Jikapcbkux (denbaliepcbKrUx) Opuraj, MpPOBOAATbCS TaKi 3aX0AU: OPraHi30BYETbCS
MeJMYHa J0NoMOra Nnpu 3[iiCHeHHI Maplly IJSX0M CaMOJO0NIOMOIY Ta B3aEMO/[OIIOMOTH,
Ha NpuBajJaX BU3HAaYeHUMHU MeAUYHUMMU QaxiBusgMU. ['ocmiTanizawis XBOpMX Ha Mapiui
3/iACHIOETBCSA Y HAUOJIM>KUi JIIKYBaJIbHI 3aK/Iaii 32 MapUIPYTOM PYXy KOJIOH 3 HAaCTYTHOIO
JIOMOBIJI/II0 Hadya/bHUKY MeauyHoi ciayxk6u JICHC YkpaiHu; NpoBOAUTBCA MeAWYHA
pO3BijiKa 10 NPUOYTTS Ha Miclle MpU3HAYEHHS, OPraHi30BYETbCS B3aEMO/Iis 3 3aK/IaZlaMU
OXOPOHHM 3/J0POB’Sl Ta MEAUYHUMHU MiAPO3/isIaMH iHIIMX [IEHTPa/IbHUX OpraHiB BUKOHABUOI
BJIaJIY JJ/1s1 HaJlaHHA 0c00aM psi/I0BOTO i HaYaIbHULIBKOIO CKJIaZy (pATYBaJlbHUKAM) y pasi
noTpeby NepBUHHOI i cnenianizoBaHOI MeMYHOI OMOMOTH, a TAKOX 3 TEPUTOPiaIbHUMU
3akyiafaMu /Jlep)kaBHOI CcaHiTapHO-emiZieMiosIoriyHol cayk6u YkpaiHu 1 /JlepaBHOI
BeTepUHapHOiI Ta iTocaHiTapHOI c/ay6W YKpaiHu (y BUNAJAKYy BUHUKHEHHSl eNi300Tik
iHdek1iliHNX 3aXBOPIOBaHb, CMIJIbHUX JJ14 JIIOAeHN i TBApUH) [ opraHisaiiii i 3ailicHeHHS
BiZINIOBIJHMX CAHITAPHO-TITEHIYHMUX TAa NPOTHUEINIJEeMIYHMX 3aX0/iB; HAJAETbCA €KCTpeHa
MeJIUYHa JloroMora ocob6aM psiI0BOTO i HauyaJIbHULIBKOTO CKJI3Jy (psTyBaJbHHUKAM) Yy
INYHKTaX pO3MILleHHS aBapiMHO-PATYBAJbHUX MiJpPO3A4ITIIB I B MiCUAX NpPOBeJEHHSA
aBapilHO-PATYBaJIbHUX POOIT, a TaKOXK MOCTPAXKJAJIOMy HaceJIeHHIo, 10 ii noTpebye. Y
pa3i moTpedbu 3AiNCHIOETHCS MeJUYHE COPTYBAaHHS MOCTPAXKAAIUX Ta MiJITOTOBKA iX 70
eBaKyallil y JIIKyBa/IbHi 3aKJIa/iu; OPraHi30BYHOTbHCA Ta NPOBOAATHCA CaHITAPHO-TIri€HIYHI
Ta MPOTHeENieMiuyHi 3axo/M, 30KpeMa MeAWYHUN KOHTPOJIb 3a CTAaHOM 3/I0pPOB’sl 0Ci6
PSAA0BOTO i HAaYaJbHUIBKOTO CKJIaAy (pATYBaJbHUKIB), CAHITApHUM HArJIfg[ 3a YMOBaMHU
NpOBeleHHs aBapiHO-pATYBaJbHUX Ta IHIIMX HEBIJK/IaAHUX pOOIT, pO3MillleHHSs,
Xap4yyBaHHs, BOJONOCTAa4aHHs, Jla3He-NPaJbHOTO 00C/IyrOBYBaHHS, MeJUYHOI eKCIEPTU3U
NPOAYKTIB XapuyBaHHA Ta UTHOI BOAY, 3[iMCHIOIOTbCA 3aX0 1, CIPSAMOBaHI Ha 3HWKEHHS
CIPUHHATJIMBOCTI 0CO60BOI0 CKJIaAY /10 iHPEKIiH.

MepuyHe 3abe3neyeHHsds B cucremi JICHC € HeBig'eMHOIO YacTHUHOIO
NOBHOBaKeHb, NOKJIAJeHUX Ha CIyKO0y LUBIIbHOro 3axucTy. besmocepesnHi 3axonu 3
MeJMYHOro 3abe3nedyeHHs Oe3NepepBHO 3[IMCHIOITH 3aKJaJd OXOPOHHU 3J0pOB’'d
cbepu ynpaBiaiHHg [ICHC sk y myHKTax NOCTiHHOI JAMCJOKaLil opraHy, mifpo3ziny
CAy>0U LIMBIJIBHOTO 3aXUCTY, TaK I MiJ Yyac BUKOHAHHS 3aBJaHb 3a NPU3HAYE€HHAM Yy
30HI HaZ3BUYAKMHOI cuTyalii (ocepeaKy ypakeHHs1) NpH JiKBigauii ii HacaiAkiB U Ha
UIAXy MeJUW4HOl eBakyauil. MenuKo-caHiTapHy AONOMOrY HaAawThb BIiAMNOBIAHO [0
JlepKaBHUX COljia/IbHUX HOPMAaTWUBIB Ta rajy3eBUX CTaHAApTIB y cdepi OXOpOHHU
3/l0pOB’ Ta BOHA BKJIIOYAE BeCb KOMILJIEKC JIIKYBaJbHO-NIPOQIiTaKTUYHUX 3aX0AiB Ha
BCiX piBHSIX HaJlaHHSI IONIOMOTH y TiCHiH B3aEMo/ii 3 3aK/ialaMU OXOPOHHM 3J0POB’Sl Ta
MeJUYHUMU MiJPOo3aiJiaMU iHIIUX eHTPaJbHUX OPTaHiB BUKOHABYOI BJIa/U.
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YJK 351/353:614

YopHomas I, KaHO. mexH. HaYK,
Kyaiya 0., kaHO. mexH. HayK, doyeHm
Yepkacwkull iHcmumym noscexcHoi 6e3neku imeHi I'epoie YopHobuas
HayioHasbHO20 yHigepcumemy yugiibH020 3axucmy YKpaiHu

TEOPETHUKO-METO/0JIOI'TYHI OCHOBH MIJABUIIEHHA EPEKTUBHOCTI
CHUCTEMH OIIOBIIIEHHA HACEJIEHHS Y PA31 BUHUKHEHHA
HA/I3BUYAMHOI CUTYALI|

B yMoBax cbOroJleHHSI MOXX€ BHUHUKHYTH HEOOXiJHICTb 3AINCHUTU UIBUJIKE
onoBileHHsA (iHPopMyBaHHS) HacesJeHHs MNiANPUEMCTBA, OOG’EKTY YU HaACEJEHOTO
NYHKTY, 111010 BAHUKHEHHSI Hebe3MevyHoi cuTyallil Ta Heo6Xi/JHOCTiI HeraiiHO1 eBakyariil
3 TMPOrHO30BaHOI 30HM 3apakeHHs (He6e3meku). PilmleHHA Npo HeOOXiJHICTb
NpOBeJleHHSI  eBaKyallii HacesJleHHs, TMPOBEJEHHS  PO3pPaxyHKIiB  MOLIMPEHHS
HebGe3neyHux ¢GakKToOpiB Haja3BU4YalHOi cutyanii (gani - HC) - npuiimae wmrtab 3
JliKBiganii HacaiKiB HaA3BUYaKHOI cuTyanii [3].

Ha pgaHuili MoMeHT B YKpaiHi nmepes6ayeHo piBHI OMOBIlLlleHHS HaceJieHHsS Mpo
Hebe3MeKy, MOpPSAAKY BUKOHAHHSI THUX YM IHIIUX 3aXOJiB JJisi 3MEHIIeHHS BILJIMBY
Hebe3neuHUX YMHHUKIB HC Ta HeobxifHicTh eBakyaiii, B 3asexxHocTi Bij piBHiB HC. [Jlo
TAaKUX PiBHIB ONOBIlLeHHA BiJTHOCATBCA: 3arajibHO/iep>KaBHA aBTOMaTU30BaHa CUCTeMa
LIeHTpa/1i30BaHOTO  OMNOBILIeHHA, TepUTOpiaJlbHA  aBTOMaTHM30BaHa  CUCTEMH
LJeHTpPaJ1i30BaHOTO OIOBIllleHH, MiClleBa aBTOMAaTU30BaHa CUCTEMa LieHTPaJli30BaHOI0
ONOBIillleHHA, a TaKO0X CcIeliaJbHi, JIOKaJbHi Ta O00’€KTOBi cHCTeMH ONOBillleHHA.
KoHTpoJib Ta MeTOoAMYHE KEPIBHUIITBO CTOCOBHO CTBOPEHHS Ta QPYHKILiOHYBaHHS BCi€l
CHUCTEMHM ONOBIillleHHSA Ha BCiX piBHAX 3/iMcHI0eTbCA JACHC Ykpainu [2].

JloBeileHHs1 CUTHaJIB, IOBiJOMJIEHb PO 3arpo3y BUHUKHEHHS a0 BUHUKHEHHSA
HaJ3BUYAaMHUX CUTYyallil [0 HaceJeHHs 3/[iMCHIOETbCS Yepe3 TeJsepalioKoMIaHii,
Tesiepajiioopranizanii (He3anexxHo BiAg ¢opMu BjaacHocTi), (i3 CynpoBOJKEHHSM
iHpopMalLii kecToBOI0 MOBOI Ta/abo CyOTUTpPyBaHHSIM, fIKIIO BOHA € TrOJOCOBOI, i
ay/lioOKOMEHTYBaHHSM, SIKI0 BOHA € Bi3yasibHOO) [2].

Jna  nigBUIeHHA QYHKLIOHYBaHHS CUCTEMH OIOBIilleHHA MPONOHYETHCH
3/[liICHIOBATH 3a JOIOMOrOI0 ONepaTopiB MOOIIBHOIO 3B’SI3KYy, a/jPKe HaZlaHHS MOCJIYT
3[IiINCHIOETbC NPAaKTHYHO MO Bcid TepuTopii. /i ajgpecHoro oOmnoBillleHHs
NPOMNOHYETbCS BHKOPUCTOBYBATH JiMIle Ti 6a30Bi cTaHIlii onepaTopiB Mo6iJbHOTO
3B’AI3Ky, L]0 3HAXOAATbCA B 30HI il Hebe3neuHnx YMHHUKIB HC. 3 MeTol0 oxom/ieHHs
IIMPUIOro 3arajy Heob6XiIHO 3a/y4aTH JiJisl OMNOBIllleHHs BCix omepaTopiB. B cepeauHni
Mepexi nepesd6adyeHO BUKOPUCTAHHS 0e30IJIaTHUX MOBiJOMJIEHDb, L0 MaWXe WIO0JHS
Ha/ICUJIAIOThCSl KOPUCTYBayaM JJis iHGOopMyBaHHS PO Tapudu, FOPOCKOI, ONUTYBAHHS
JUISl TIOKpalleHHs 00CAyroByBaHHSI TOLO. TakoX i Cay>KO0Bi MOBiJOMJIEHHSI MOXHa
BUKOpPUCTOBYBAaTH 1 IpU MpOBeJEeHHI OIOBIillleHHdA, BpPaxOByH4Yi i KOpUCTYBayiB
MOOIJIBHOTO 3B’SI3Ky, 1[0 MalOTb 0CO6JIMBI MoTpebH, abo He oTpuMaau iHpopmaliio 3
IHIIUX JKepeJ.

Takoxx 3a jonoMororw 6a30BUX CTaHLiM onepaTopiB MOOIJILHOTO 3B’I3Ky MOXKHA
IpPOBOJUTHU NOUIYKOBI po60TH B 30HI HC, BUKOpHCTOBYIOUM TOM caMUM mijaxif. A came B
30HI fii HC BHUABJASETbCA HASABHICTh MNOCTPaXKJaJMX 3a JONOMOIOK KOPOTKHX
MOBiJOMJIEHD.
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Bazora
KonyTatop CTaHINA

Puc. 1 - I[Ipunyunosa cxema no6ydosu cmisbHUKOBOI Mepexci

He3Bakarouu Ha BeJIMYe3HY IIiJIbHICTb 6a30BUX CTaHIIi, BOHU NMPAKTUYHO He
NepeTUHAITbCA B OJIHIM YaCTOTI i He 3aBaXXKalOTh OJWH 0HOMY. KOXXHa CTU/IbHUKA - 1i€e
OCHOBHA 30Ha NOKPUTTS OJHIEI 3 CTaHLil MOOIJIBHOTO 3B’S3KY.

CIIMCOK JIITEPATYPH

1. Kosekc uuBisbHOrOo 3axvcty Ykpainu (I3 3MiHamMu, BHeCEHUMU 3TiiHO i3 3akoHaMu N
224-VII Big 14.05.2013 Ne 353-VII Bix 20.06.2013).

2. llocranoBa Ka6Ginety MiHnicTpiB Ykpainu Bim 27 BepecHa 2017 p. Ne 733 «IIpo
3aTBepmxeHHs [losioxkeHHS1 PO OpTraHisanilo OMoBillleHHS MPO 3arpo3y BUHUKHEHHS abo
BUHUKHEHHS HA/I3BUYaHUX CUTYaLil Ta 3B’A3Ky y cdepi [UBIIbHOTO 3aXUCTY».

3. Hakas MiHicTepcTBa BHYTPIillHIX cnpaB YkpaiHu Big 26.12.2014 Ne 1406 «Ilpo
3aTBepkeHH: [loJsioKeHHs Mpo mTab 3 JiKBigalii Hac/aiIKiB HaJA3BUYaWHOI cuTyalii Ta BuaiB
oIepaTUBHO-TEXHIYHOI i 3BiTHOI AOKyMeHTawlil mTaby 3 JikBiganii HacaigKiB HaJ3BUYaHHOI
CHUTYyaLil».

YAK 613.155

Hluwkoea 0., KyuepeHnko b.,
Yenuesa 0., KaHO. mexH. HAyK, doyeHm,
Pe3Hik /], KaHO. mexH. HayK, doyeHm
Kpemenuyybkull HayioHabHutl yHigepcumem imeHi Muxatina Ocmpozpadcbkozo

AHAJII3 HEOBXIZHOCTI OITTUMIBALIII I'APOAEPOIOHHOTO CK/IAAY MOBITPA
POBOYHUX TA TPOMAZACBKHUX IPUMIIIEHD

3abe3nevyeHHs] SIKOCTi MOBITPSHOTO MPOCTOPY po60YOro MPUMIlEHHS, 0COOJIMBO,
HOBITPSl 3aMKHYTHX POOOUYUX i KUTJIOBUX NPUMIllleHb B yMOBaX HapOCTal40l BCeCBITHbOI
nanzeMii Bipycy COVID-19 € Haa3BHYalHO BaXXJIMBOK 3ajadero. [IpucyTHICTH B MOBITpi
Hebe3MeyHUX AJ151 KUTTEAISAIbHOCTI JOMIIIOK, 6akTepil i BipyciB, cnop rpubiB, o €
aJlepreHHUMH, CTa€ MNPUYMHOK TPETHHU 3axBOPIOBAaHb OpraHiB AuxaHHA. [loBiTpsA
BEJIMKUX NPOMUCIOBUX MICT CIPUAE PO3BUTKY PI3HOMAHITHHUX BUJIB 3aXBOPIOBAaHb
OpraHiB JMXaHHSl 3 MOXJ/IMBUMM YCKJIaJHEHHSIMU B GOpMi TyOepKyJibo3y, MHEBMOHIi,
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OpoHXia/IbHOI acTMM, L0 € OCOOJMBO HeOE3MeYHUM JJis KUTTSA JIIoJled B yMOBax
nomupeHHs y cBiTi HoBUX wtaMiB SARS-CoV-2. loHi3anis moBiTps, 10 BiAHOCUTHCA 0
MIKpOK/JIIMaTUYHUX (PaKTOpiB, NPUMMAa€E BCe OLNBIIOTO 3HAa4YeHHs /JJis 3abe3nedyeHHs
ONTHMaJIbHUX YMOB MOBITPSHOTO CKJIaZly p06040ro NpocTopy.

CydacnHi BigoMi poc/ifKeHHS [03BOJIAKOTb CTBEPAXKYBAaTH, L0 iOHI30BaHe
noBiTpA € oJAHMM 3 aKTOpPiB HABKOJIMIIHBOTO CepeioBHINA, 110 CHPUAITH
HiZiBULIEHHIO HeclellMPpivHOro 0NOPY OpraHi3My.

YrkeBcoku A. JI. 1 BacunbeB JI. JI. BUCyHy/M TrinoTe3y «OpPraHiqvHOIO
eJIEKTPOOOMiHy», SIKa CTBep/pKyBasia, L0 €eJIeKTPU4YHiI 3apsjyd aepoioHiB 3MiHIOIOTH
BeJINYKMHY NPUPOJHOTO eJIEKTPOHEraTUBHOIO 3apsAy 6i0K0/I/10ijlaMU J1a3MHU i GopMeHUx
eJeMEeHTIB KpOBi, BHAC/IiIOK YOro BiOYBa€TbCS po36ajaHCYyBaHHS eJeKTPUYHO
BPIBHOBQ)XEHOI0 KOJIOIAHOI CUCTEMH OpraHiaMy, L0 NpPOABJAETbCA BiANOBIAHUMU
¢isiosoriunumMu epexkramu [1,2]. IlisHime, 6ys0 BCTAaHOBJIEHO, L0 NPU MNPOXOJKEHHI
ioHi30BaHOT0 MOBITPSA MO AUXAJTbHUX LLJISIXaxX Oi/ibllIa 60 MeHIIIA YaCTUHA JIETKUX i BAXKKHUX
I0HIB BifJla€ CBOI 3apAAM CTIHOK NOBITPAHOIO TPAKTy. TaKMM YMHOM, MOXJIMBA MOBHA
JleioHi3allis BAMXyBaHOro MOBITpPsA Ha piBHI 6idypkauii Tpaxei, OCHOBHUM 3Ke MicueM
HeWTpaJli3alil aepoioHiB € HOCOTJIOTKA. K110 MOMipHa aepoioHi3allig Ipy NeBHUX YMOBAx
CpaBJ/isiE MO3UTUBHUM CTUMYJIIOUMKA BIUIMB, TO MiHiMasibHa ioHi3aulisa i JeioHi3alis
HOBITPAHOrO cepe/loBUILA JJal0Th HeraTUBHUM edekT [3]. UmkeBcbkuil AJl. Ha OCHOBI
BJIACHUX €EKCIIEPUMEHTIB Ha TBAapUHaxX MPUHMIIOB [0 BUCHOBKY IPO TOKCHUYHICTb
JleioHi30BaHOTO MOBITps. lle TBep/PKeHHSA MiATBEPAMJIOCT B MOAAIBUIMX pPOOOTaxX. Y
HiA0C/IiHUX BUSBJIEHO NOTIPIIEHHA CaMONOYyTTS IPU TPUBaJIOMy NlepeOyBaHHI JI0/iel B
repMeTUYHIN KaMepi 3 AeioHi30BaHUM NOBITpsM [5].

AepoioHH, B 3a/1€KHOCTI BiJj 3HaKa 3apsAy, pO3rJafaAalTbCAd AK JOHATOpU abo
aKLEeNTOPU €eJIEKTPOHIB | BBaXKalOTbCA 3JaTHUMU BIUIMBAaTHU Ha OKHUC/IIOBAJIBHO-
BiZJHOBHI NpoLeCH B TKaHWHAX, OCKIJIbKM CIOPUAITH YTBOPEHHIO B HUX paZiUKaJiB abo
NOpyLIEHUX MOJIEKYJI, SIKi MOTIM MepeAalTb CBOK €Heprito 6ioJIOTiYHUM CyOCTpaTiB.
Jlil1 MO3UTUBHUX iOHIB NMOB'I3yIOThb 3i 30UIbIIEHHAM BMICTYy CEpPOTOHIHY B CJIM30BiH
000JI0HLi AHXaJbHUX LIJIAXIB, KPOBI i TKAHMHAX 32 paxyHOK MOT0 BUXO/Jy 3 TKAHMHHUX
feno [5,6]. HeraTuBHi i0HM, HaBNaKH, 3HWXKYIOTb BMICT CEPOTOHIHY B TKaHMUHAX,
NPUCKOPIOIOYM MOro pepMeHTaTUBHE PO3IIelJieHHSA. 3 OrJIly Ha LINPOKUM CIIeKTP Ail
CEPOTOHIHY SIK 6i0JIOTIYHO AaKTHBHOI PEYOBHWHHU, MOXKHA 3PO3yMIiTH HIMPOKUU CHEKTP
ncuxodiziosIOriYHMX peakl|ii opraHiaMy Ha ioHi30BaHe MOBITpPS.

[Io3UTUBHUN BIJVIMB TMOMIpPHO TMiABHUIEHUX KOHILEHTpPALil JIeTKUX iOHIB
NiJTBEP/XKYETbCA TepaneBTUYHUM e(PeKTOM BiJHOCHO XBOPHX Ha TilepTOHIlo,
6poHxia/JbHY aCTMy, 3ala/IbHUMHU 3aXBOPIOBAaHHSAAMHU BEPXHIX AUXaJbHUX ULIAXIB [7].

Y mnpoaHanizoBaHoi JjiTepaTypi € my6usikanii 3 nuTaHb Ail aepoioHi3arii Ha
bYHKIiOHAZIbHUM CTaH, Npale3faTHICTb i HAcCTpik JiloAUHU. Pe3ysbTaTH JOCAigKeHb
NO0Ka3aJiy, 10 Ma€ Miclie 36i/1bI1eHHS NpaLe3/1aTHOCTI IPY BUKOHAHHI 3aBJjJaHHSA Ha 4ac
B yMOBax HeraTHBHOI aepoioHi3sallii, Jieriie KOHLEHTPYEThCH yBara, BUINPOOOBYBaHi
CTaOThb OiJiblll eHepTikHUMMU [1-4].

HeraTvBHI i0HM MalOThb NO3UTUBHOK [Ii€l0 HA INpale3JaTHICTb i HacTpin
JIIOUHY, MOJINIIYETbCA CAaMOIOYYTTA | Npaue3faTHICTb J0OAed NPU BCTAHOBJIEHHI
reHepaTopiB HeraTUBHUX aepoioHiB Ha pobouynx Micusax. [licisa po3ymoBoi i 0co611MBO
$i3MYHOrO0 HaBaHTAXKEHHS BIJIUB CeaHCIB aepoioHi3alii cTaBaJo MOMITHUM i B nepury
yepry Ha apTepiaJlbHOMY THUCKY: NPU JUXaHHI HEeraTUBHO iOHI30BAaHUM IMOBITPAM
MiHiMa/IbHUH TUCK Mic/s1 pi3UUHOr0 HABaHTAXKEHHS MOBEPTAJIOCS [0 BUXiTHOT'O 3HAYHO
mBu/e. Ha ayMKy aBTOpiB, HeraTUBHA aepoioHi3aljis Ma€e 6araTOCTOPOHHIO [il0 Ha
dyHKLioHanbHI cucteMu opradiamy [5-6]. [Ipuk/iajoM MOXYTb  CIYKUTH
NOBiZJOMJIEHHS], 3TiJHO 3 SIKUMM aepoioHi3alligd OJAHOYACHO OOYMOBJIIOE MiJBUIIEHHS
byHKIiOHaNMBbHOI J1abiIBHOCTI cepleBO-CyAMHHOI CUCTeMH, mNoJjinueHHs ¢i3uyHol
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TEepMOperyJsdlil, CTUMYJALII0 OKUC/AIOBAJbHO-BIJHOBHUX IIpOLECiB, HOpMaJi3ye
byHKLiI0 LU TOBUAHOI 321034, TOKPALLY€E NOKa3HUKHU CipOMeTpii, BIIMBA€ Ha iIMyHHO-
6ios10TiYHy peakTUBHICTb i T.[. B JaHUl yac aepoioHOTepaniss 3HAXOAUTb CBOE MEBHE
Micue B MeTolax pisioTepaneBTUYHUX BILJIUBIB.

BauxaHHA HeraTUBHUX aepoioHiB (Al) akTuBye depMeHTH, BiTaMiHHM, TOPMOHH i
iHWi akTUBaTOpPU abo KaTasizaTopu 6ioxXiMiuHUX peakiiid. O6MiH pe4OBUH MOXK/JIMBHUU
TiZIBKY 3a OJjHi€l 06OB'AI3KOBOI YMOBM - i0OHi3alii 06OMiHHUX pe4oBUH. OKHUC/IEHHS B
KIHIIeBOMY MiZICYMKY 3BOAUTLCA [0 BTPATU €JIEKTPOHIB OKUC/IIOBAJbHOI PEYOBUHH, a
BiJHOBJIEHHSI — A0 IX MPUEAHAHHA. 3BiJICM BUILJIUBAE, 110 Oy/b-sKa OKHUCJIOBAJbHO-
BiJHOBHA peaklisi - Ile eJeKTPOHHUU mpouec. ToMy BiAcCyTHiCTb ab6o nedinuT
i0HI30BaHOr0 KHCHIO Y BJAMXYBaHOMY HOBITpi MO>e BUKJMKATHU MNOPYLIEHHS B PO6OTI
JlesIKUX IUXaJIbHUX KaTasi3aTopis [2-7].

B njizioMy, BCTaHOBJIEHO, 1110 10HI3alif NOBITPA Ma€ BaXK/IMBe MeJUKO-TIri€HiYHe
3HaueHHs [7-8]. B maHuii yac, B ymoBax maHgaemii Covid-19, nuTaHHA yTOYHEHHS i
KOpeKIii ririeHiYHUX perJiaMeHTiB € BaXK/IMBUM 3aBJJaHHAM ririenu [8].
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OCOBJIMBOCTI ITYYHOI IOHI3ALIIl POBOYUX MPUMIIIEHb

Y 3B'A3Ky 3 OYpXJIMBUM PO3BUTKOM IIPOMHUCJIOBOCTI ITpo6JieMa BIJIMBY PaKTOPiB
HaBKOJIMIIHBOI'O CepeloBUILA CTA€E BCe OibII akTyaabHOl0. O4eBHUAHO, 110 OJHIEIO 3
YMOB PO3BUTKY JeCTPYKTUBHUX NPOLECiB B KJIITHHI BUCTyNa€ NOPYILIEHHA AUCOaIaHCy
MIiX MPO- i aHTUOKCUIAHTHOI CUCTEMaMU, B pe3yJIbTaTi 40ro BiI0yBalOThCa MyTalii abo
3arubesib KJITUHU. Y TOM ’Ke 4yac, BiJloMO, 1[0 BIJIMB aepoOioHIiB HA OpraHiam - Iie, B
nepily 4epry, BHUCOKOEHEpPreTUYHUW Tpolec INepejadi eJeKTpoHiB (Teopis
«eJIEKTPOOOMIiHY»), IKUK Ma€ BIJIMB Ha OKUCJIIOBaJIbHI 6ioxiMiuHi npouecu. ¥ 3B'A3Ky 3
UM I[peACTaBJAETbCA AKTyaJbHUM BHBYEHHS BIIJIMBY i0HI30BAaHOI'O IOBITps Ha
OKHCJIIOBaJIbHI MPOLLeCH i OlliHKa MyTareHHOi aKTUBHOCTI 11bOro ¢paKTopa.
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loHizanis noBiTps Bce yacTille po3rAAAETHCA 9K Hal6iab1 epeKTUBHUUN MeTO/
CaMOOYMLIeHHS NMOBITPAHOIO CepeJOBHUILA BiJj MKy, MiKPOOpPraHi3MiB i ra3onojioHUX
3abpy/iHIOBauiB pi3HOr0 Moxo/KeHHs [1].

€ [ocUTb IWHWPOKUM BUOIp NpUCTPOIiB (aepoioHi3aTopiB), MpU3HAYEHUX [Jid
peasizanii MeToay B pi3HUX yMoBax. loHi3alisg noBiTps MeHII epeKTUBHA 3 TOYKU 30py
MOXKJIMBOCTI iHaKTHUBallil MiKpoopraHi3aMiB, Hi>k onpoMiHeHHs yJibTpadioseToM, MpoTe
HabaraTo Oi/bIl COPUATJIMBA 3 TOYKHU 30py 6e3nekd Ta KoMPopTy. 3 Li€l NpUYUHHU
aepoioHM i, 0C06JIMBO, JIeTKi HeraTHBHI (32 3HAKOM eJIEKTPUYHOTO0 3apsAAy) ioHU iHoA]
Ha3WBalOTb «BiTaMiHaMu MOBITpA». ['eHepallia B 3aMKHYTOMY MpPOCTOpPi JIErKUX
HEeraTUBHUX i0HIB NPU3BOJUTH [0 YHINOJAPHOI 3apAAKY YaCTUHOK Pi3HOI MPUPOIH i
Jperdy LUX 3apsAPKEeHUX YaCTUHOK /10 KOPJOHIB BCHOT'0 06’ EMY.

B nponeci akTuBHOI Qi3uyHOi poGOTHM B OpraHiaMi JIIOJAUHU 3POCTAE
IHTEHCUBHICTb OOMIHY pPEYOBHMH, JUXaHHS CTA€ OiNbLI IJIMOOKUM i MPUCKOPEHUM. Y
3B'A3KY 3 LUM fIKICTb BJAMXYBAaHOTO MNOBITpS Ma€ BaXKJIMBE 3HAYE€HHS JJi THX, XTO
3aliMaEeTbCcs po3yMOBOIO i ¢i3UUHOW0 mpaler. Xo4ya HeJlo/iK HEraTUBHUX aepoioHiB B
NpUMiLeHH] MOXe CIIPUATH IIBU/KIN CTOMJIFOBAHOCTI, BUKJIMKATH
TpoMbGoreMoppariyHUMd CUHJAPOM, 3JaTHUHA NOPUBOJUTU A0 IHQPAPKTIB, iHCYJbTIB,
TpPoM603iB i IHIIMX CYJUHHUX 3aXBOPIOBaHb 4Yepe3 MOPYLIEHHS NpPOLEeciB 3ropTaHHS
KpOBi, HHHI filo4l caHiTapHO-emiZzeMioysioriYyHi HOpPMM | MNpaBuJia HOCATH
pekoMeHJauLiiHUN xapakTep [2], i el mapamMeTp abCOJIOTHO He BPaXOBYETbCS IMpPHU
3aHATTAX Pi3UYHOI0 Ta PO3YMOBOIO MpalLelo.

B yMoBax BUCOKOIHTEHCMBHUX HaBaHTAXKEHb OPraHi3M JIIOJAUHU CTA€E 0COOJIUBO
YyTJUBUM [0 3pYLIEHHS SKICHOrO CKJaAy NOBITpA B po604YOMYy MpPHUMIlleHH] i
napaMeTpiB MiKpOKJiMaTy B CTOPOHY BiJj ONTUMa/JIbHUX i JONYCTHUMUX 3HadyeHb [3].
Tomy, aKkTya/bHOO Mpo6JsieMoto /s ¢paxiBIiB B 006/1acTi ririeHy mparii € 0310pOBJIEHHSA
Ta ONTHUMi3allid MapaMeTpiB MOBITPAHOTO cepefoOBUIAa B 3aKPUTHUX MNPUMIlleHHAX,
0COOJIMBO fIKIIO MOBa #Jle Mpo KOMI'IOTepHi KJacu, odicd, HaBYa/bHi ayguTopii
HeCTaHJapTHOr0 po3Mipy, o6JafjHaHHA fKUX He BiANOBiJaE HOPMAaTHBHMM BHUMOTaM
(HegocTaTHSA NOTYXKHICTh CUCTEM BEHTUJIALII ).

BigcyTHiCTh aepoioHIB KHMCHIO y BJAUXyBaHOMY TMOBITPi CIHPUUMAETHCA
rinotajaMycoM $IK CWATHaJ TPUBOTM 1 HebGe3neku [ KUTTA. DyHKIiIOHYBaHHSA
rinortasamMyca NnOpyLIyeTbCHd, L0 NPU3BOAUTH [0 pO3JaJly B YCbOMYy OpTraHi3Mi.
HaBnaku, nifgBUleHI KOHIeHTpalil 3aBXJyd HAZAlTh Ha TiloTaJaMyC HOpMasi3ye
BIJIMB, [03BOJIIIOTh WOMY BIOpAaTHCA 3 OaraTbMa 3aXBOPIOBAHHSAMH, B TOMY YMCJI |
cepLeBO-CyJUHHUMMHU. Ha 370poBHM oOpraHiaM BeJIMKI KOHIeHTpalil BAWXa€TbCSA
aepoioHiB KHUCHIO HaJlalOTh CTUMYJOYY [ilo, TOO6TO MiABULIYIOTb HOTO
IPUCTOCYBaJbHI 1 3aXWCHI MOXJIMBOCTI, pOOJISITb BUPaXKEHUW BIUIMB Ha CepLEBO-
CY[IUHHY, JIUXa/JbHy I HEpBOBYy CHUCTEMH, MPHUUYOMY BOHO 3aBXJW CHpsIMOBaHe B Oik
noJiinieHHs ix yHKLiIOHYBaHHS, 1110 € 0COOGJMBO aKTyaJbHUM /ISl TPYIl PU3KUKY B yMax
cydacHoi nanzemii Covid 19. MeayuHi HaykKoBi poOOTH JIOBeJIM He3allepeyuHi epeBaru
COPHUATIUBOTO BIJIUBY 3aps/PKEHUX OIMOJIIPHUX 10HIB: MOJIiNIIEHHS ICUXO0JIOTIYHOrO i
$isuyHOro cTaHy; 306i/blIeHHS OMNIPHOCTI 3aXBOPIOBAaHHSAM; 3HMWXKEHHS KIJIbKOCTI
O6akTepii B mNpUMillleHHi; OYMILEHHS TMOBITPSA BiJ 3Ba)XeHUX MIKPOYaCTHUHOK;
ocnabJieHHs] eQeKTy, BUKJIUKAHOTO CTaTUYHOIO eJIEKTPUKOIO.

JlaBHO NOMiYyeHO, 1110 B 3aAYyLIJIMBUX HENPOBITPHOBAHUX NPUMIILEHHAX JIIOJUHA
BiuyBa€e pi3HOro poAy AUCKOMGOpPTHI cTaHU. Lle Npu3BOAUTH A0 HE3AYKaHHSA, COIPUSIE
NaAiHHIO 3aXUCHUX CUJI OPTaHi3My | IPU3BOAUTH [0 UOT0 NepeJyacHOro 3HOLYBAaHHA |
ctapiHHd. Ha cTaHi opraHi3aMy [03Ha4ya€eTbCA TaKOX Inoroza. byso BcTaHOBJeHO, 1110
caMe aepoioHU MO3UTUBHOI MOJIAPHOCTI HAZAIOTh BKpal HECIPUATIUBUU BIJIUB HA 0Ci6
cnabKoi cTaTypH, CTapuX, peBMaTHKIB, HEBPACTEHIKiB, BUKJIMKAYW Y HUX Big4yTTH
60110, CJ1AOKOCTI, 03HOOY.

Jna koMmmeHcanil aepoioHHOI HeJOCTAaTHOCTI PeKOMEHAYETbCA 3aCTOCOBYBATU
aepoioHi3aTopH, 110 reHepyTh iI0HU 3a A0INIOMOT0 TUXOI0 KOPOHHOI'0 PO3PAAY.
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3a KOHCTPYKTUBHMM BUKOHAHHSIM aepoioOHi3aTOpPU MOXy OyTH CTalLioHApHUMH i
nepeHocHMMH. CTanioHapHI aepoiOHI3aTOPH BCTAHOBJIIOTHCA B MICUAX PO3NOAILY
NOBITpA, 10 NMOAAETLCA B NPUMIIleHHA NPUIJIMBHOI BEHTUJIALIEIO 1 NPU3HAYAOTbLCA
JIJ1s1 KOMIIeHcallil aepoioHHOT HeZJOCTaTHOCTI y BCboMy 06'eMi npuMilieHHs. [lepeHocHi
aepoioHi3aTOpPH BCTAHOBJKIOTHCA MOOGJM3Yy POOOUYMX MicClb i NpHU3HAYAIOTHCA [Js
KOMIIeHcallil aepoiOHHOI HeI0CTATHOCTI Ti/IbKK Ha NOCTIMHUX POOOYMX MiCLSAX OKPEMHUX
NpaLiBHUKIB a0 OKpeMUX IrpyI MpalLiBHUKIB.

3abe3neyeHHs ONTUMAJbHOTO PiBHSA aepoioHiB B 30HI JAUXaHHA MNpaLlOIOYUX
MOXKe OYyTHU JOCATHYTO 3aCTOCYBaHHSIM KepPOBAaHMX aepoioHi3aTopiB, 3MiHOI Hampyru
Ha KOPOHYIOYOMY eJIEKTPOJi, 3MIHOI BiJCTaHi MDK KOPOHYIHOYHUM eJIEKTPOLAOM I
MeTaJ/IeBUM 3a3eMJIEHUM eJIEKTPOZOM, 3MIHOI BiZICTaHI Mi>K 30HOK JUXaHHA JIIOAWHH i
aepoioHizaTopoM. 3a IHIIMX pIiBHUX YMOB, IepeBara IOBMHHa OyTH BiAjaHa
KepOBaHOMY i0Hi3aTOpPy, KOHCTPYKIisl IKOTO JJ03BOJIIE OTPUMYBATH OyAb-KYy 3a/laHy
KIJIBKICTb aepoioHIB, He3aJIeXXHO BiJ, BiACTaHi MDK 30HOK [JUXaHHA JIIOAWHU |
aepoioHi3aTOpPOM, BUKJIIOYAE BUMNAJAKOBE 3ITKHEHHS JIIOJWUHU 3 €eJeKTPOoJaMHU
aepoioHi3aTopa, 10 3HAX0AAThCA i/ BUCOKO HANpPYyroo i BIVIMB €JIEKTPUYHOTO I10JI4
SK Ha NpaljlOl04MX , TaK | Ha TEXHOJIOTIYHUH NIpoLec.

PiBHOMIpHICTE poO3MOAINYy [0 NPUMIILLEHHIO aAEepOiOHIB, 110 TeHepPYHTbCA
CTallioHAapHUMM  KepOBaHMMM  aepoioHi3aTop, 3abe3neyyeTbCsl  PiBHOMIpHICTIO
po3mnojijly IO MNPUMILEHHI0O MPUIJIMBHOTO TMOBITpA, L0 IPOXOJUTH 4Yepes
aepoioHizaTop. ToMy KpalMM HanpsIMKOM pyXy MOBITpsl B NPUMillleHHi TOBUHHO OyTH
3BepXy BHHU3, TOOTO, MPUIJIMBHE MOBITPs MOBUMHHO MOJaBaTHUCH Yepe3 CTesl0, a
BUTSKKOIO BiflasITACA Yepes MiZJIory abo CTiHU B HUXKHINA YaCTHUHI NPpUMillleHHS.

Y BUpPOOHMYMX NPUMILIEHHAX, AK IPaBUJIO, IOBHHHI 3aCTOCOBYBAaTHUCH
aepoioHI3aTOPH 3aKPUTOrO TUILY, KOHCTPYKLIiA AKHUX BUK/IIOYAE BUINIAJAKOBE 3ITKHEHHA
JIOJWHU 3 eJIEKTPOAAaMHU 10Hi3aTOPa, 1110 3HaX0AAThHCA 1iJi BUCOKOIO HAIIPYTO0.
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3HAYEHHA HAB‘IAJIbHuO-METO,Z[PI‘{HOi JITEPATYPH JIJ1I1 CAMOOPTAHI3AIII
CAMOCTIMHOI POBOTH KYPCAHTIB TA CTYJAEHTIB

[lepecnigyoun MeTy MifBUILEHHS SKOCTiI HirOTOBKM QaxiBLiB, caif mopsj 3
MOBiIOMJIEHHSIM II€BHHUX INpPOrpaMHMUX BiJjoMoCTeld 6iJbIl aKTUBHO 3/iMCHIOBATH
yIpaBJliHHSI NPOLLECOM OTPUMAaHHS i 3aCBOEHHS 3HaHb CTY/leHTaMH, 0COGJIMBO NpH IX
caMOCTilHiK po6oTi. [IleBHMI BHECOK Y BUpIllleHHS [|bOTO 3aB/laHHSI MAa€ BHECTH Oi/bIl
peTesbHa poO3poOKa 1 BIOPOBaJKEHHS B MpOLeC HABUYaHHS Cy4dyaCHUX, HAyKOBO
OOI'PYHTOBAHMX HAaBYaJbHUX | METOAWYHUX MOCIOHUKIB, IKi 10 BUKOPUCTAHUM B HUX
cnocobaM TMpejcTaB/JeHHS 3HaHb BiAXOASATb BiJi TpaJULIiMHOTO BHUKOHAHHS,
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XapaKTepHOro JJd OiJbIIOCTI HaBYa/bHOI JiTepaTypd. Pa3oM 3 THM HaBYasbHI
NOCIOHMKM NOBHHHI BHUKOHYBaTU He TiJbKM iHdopMaliliHy, ajne i opranisauiiiHo-
KOHTPOJIIOI0YY i Kepytouy GyHKIII.

Kepyroda ¢yHKIig HaB4Ya/JbHOTrO MNOCIOHHMKa NPOABJAAETbCA B pyOpHKalil, B
TEKCTOBOMY BH/JiJIeHHI OCHOBHMX II0JIO’KEHb HABYaJIbHOT'O0 MarTepiajly, B HafgBHOCTI
CTPYKTYPHO-JIOTIYHUX CXeM, sKi BHABJSATUMYThb B3a€EMO3B'SI30K HaBYaJIbHUX
MarTepiaJiiB, B y3arajJbHIOI0YMX BUCHOBKaX.

[ nifBuleHH e(deKTHBHOCTI CaMOCTiHHOI pOOGOTH CTyJeHTa HaBYaJbHi
NOCIOHUKW TMOBHUHHI TaKOX [IOMOBHIOBATHUCA METOAWYHMMHM peKOMeHJalisiMu, fKi
BUKOHYIOTb TIJIbBKM KepiBHY 1 COpAMOBYIOYY poOJib. Y peKOMeHJalligXx IOBHUHHI
3a3HavyaTy, B AKiM MOCAIOBHOCTI CJ1iJi BUBYATH MaTepia JUCLUIJIIHY, 3BepTaTH yBary
Ha 0COOJIMBOCTi BUBYEHHSI OKPEMHUX TeM i PO3iJiB, jonoMaraT BiloMpaTh HaUOiIbII
BaXk/IMBi 1 HeoOxi/iHi BijoMocTi 3i 3MicTy HaB4Ya/JibHOTO MOCIOHMKA, a TAKOX JaBaTH
NOSICHEHHS1 NMUTaHb MNpOrpaMu, fKi 3a3BH4Yail BUKJIMKAIOTb HAWOiNbLI TpyAHOLL i
OpU3BOJAATL [0 TMOMHJOK. OpranizaniiHo-KOHTpoJIOIOYA QYHKIiST HaB4YaJbHOTO
NOCIOHUKA MPOSIBASETLCS NPU Nepexo/ii 10 aKTUBHUX GOPM HaBUAHHS, 110 CIPUSIOTH
PO3BUTKY B YYHIB HABUYOK CaMOCTiHHOI po6OTH.

OZHKMM 3 MeTO/iB aKTHBi3allii HaBYaJIbHOI JiA/JIBHOCTI MOXe CJY>KUTH CTBOPEHHA
npo6JsieMHol cutyalii. [Ipo6sieMHi cuTyanii cTaBAsATb CTyJleHTa Nepes HeoOXiAHICTIO
BUOOpPY B Mpolieci NPUUHATTSA pillleHHs, 110 POPMY€E He TiJIbKK MOTO BOJIIO, 2 U HOro
MU CJIEHHS.

[locTaHOBKa y4yHs mepeJ HeOOXiAHICTIO BUOOPY | MPUUHSATTS pillleHHSI MOXe OyTU
peasi3oBaHa 3a [IONOMOIOI HAaBY&JIbHUX IMOCIOHUKIB Kepywdoro THIY, B SKHX
CTBOPIOIOTBC YMOBHM /[Jii CaMOKOHTpPOJIIO i CaMOKOpeKIii B IMpoLieci CcaMOCTiHHOTO
BUBYEHHS IPOrpaMHOro Marepiany. Takoro poay nociOHUK CK/IaZa€ThbCs 3 TPbOX YaCTHH.
[lepmia BkJIto4Yae iHpopMaliiHUNA TEKCT, CKJIaJleHHH Ha MiJcTaBi mporpamMyd HaB4YaJbHOI
JUCLMIUIIHY, BHBYAlO4YM $KY, CTYAEHT OTPHUMYE MOXJMBICTb BH3HAQUUTU OOCAT
HeoOXiZJHOTO /I 3aCBOEHHA Marepiany. 3JiMCHEHHS CaMOKOHTPOJIIO IMOYMHAETHCH 3
JIpyroi YacTMHM MOCIOHMKA, 1[0 MICTUTh NMUTAHHA 3 iHGOPMALIMHOTO TEKCTY i BUGIPKOBI
BIANIOBIAI 10 HUX, IKI CTyZleHT NOBUHEH MiAAaTHU aHasi3y. [lepen MUTaHHAM HaBOAUTbCS
iHpopMallis, 1110 KOHIEHTPYE yBary Ha NeBHIM YacTHUHI paHillle BUBYEHOI0 MaTrepiany i 3
KOl MOCJiZJOBHO BUIJIMBA€E NOCTaBJeHe 3anvTaHHA. PoboTa 3 Apyroi 31e6isbuioro He
nepe/ibayae 3aCBOEHHS HOBHUX 3HaHb, ajle J03BOJIIE CTYJEeHTy KOPUIYBaTHU paHille
OTPUMaHi 3HaHHS (Ha JIeKLiSIX, MIPAaKTUYHUX 3aHATTSX i T.I1.) BiATIOBIIHO /10 TUX, AKUMHU BiH
ONaHyBaB y X0/ii BUBYeHHs iHGOpPMaAL[iIMHOTO TEKCTY, IPeICTaBJA€HOT0 B MePIii YacTHHi.
Bub6paBuiy i nmpoaHasi3yBaBIlM BiAOBiAb, CTYEHT 3BEPTAETHCS 3a MiJTBEPXKEHHAM /10
TPeTbOI YaCTHHU NOCIOHMKA - KOHCY/IbTaL[ik-KOMEHTapsIM /10 3alpONIOHOBAHUX Bi/JIOBiieN
Ha MOCTaBJIeHi B NonepeAHik YacTUHI nuTaHHA. KoHcybTanil mobyioBaHi Tak, 1110 B pasi
MiATBEp/>KEeHHS JOCTOBIPHOCTI BiZINIOBIZIi BOHU PO3BUBAIOTH JaJli 3alIpONIOHOBAHY AYMKY, B
pasi K IOMUJIKOBOCTI MOT0 JIONOMAaraloTh 3HAUTH BipHUHU LJISAX | BA3HAYUTU HETOYHICTh.
CaMOKOHTpOJIb 3a [0NOMOIOK KOHCYJ/IbTALiM JJa€ MOMJIUBICTb OCMUCIMTU INOMUJIKY i
CaMOCTIMHO 11 YyCyHYTH.

Cuip miiKpecanTH, 110 3a3HAa4Y€eHi IporpaMoBaHi MaTepiasv He BUKOHYIOTb pOJib
TeCTy [Jd KOHTPOJIIO 3HaHb, TAaK fAK IpPU3HA4YeHI JJd aKTUBi3auil ni3HaBaJbHOIO
npouecy. bepyuu pilieHHs 1 BiIKMAalO4M HeBipHi BigNOBifi, CTyeHT 3yCcTpidaeThbCo 3
HeOoOXiZHICTIO He MPOCTO 3acBOOBATH iHdopMaliito, a i aHasli3yBaTH ii, BUKJIIOYaIOUU
HECYTTEBE, POOMTH BUCHOBKM i TaKMM YHWHOM IMiJAXOJWTU [0 BipHOI BiAmoBiZAi Ha
nocrasJieHe 3anUuTaHHA. CTyZleHT BKJIKYAETbCA B aKTUBHU M Ni3HABaJIbHUU MPOLEC, 1110
CYNPOBO/IKYETHCA POPMYBaHHAM NPUHOMIB CaMOCTiIMHOI pO3yMOBOI 1iI/IbHOCTI.

HaBuanbHi NOCIGHMKU 3a3Ha4€HOI CTPYKTYPU NOBUHHI OpraHidvHO BKJ/IIOYATUCS B
OCBIiTHil npolec, BU3Ha4Yalo4u pi3Hi popMu caMoCTiliHOI poOOTH CTYlEHTA.
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YAK 371

llJepbuHa P., I'puzopeHko K.
Yepkacvkull iHcmumym noscexcHoi 6e3neku imeni I'epoie YopHobuas
HayioHasbHO20 yHi8epcumemy yugiibH020 3axucmy YKpaiHu

LTI, 3AZIAUI I YMOBHY PEAJII3ALIIL CAMOCTIHHOI POBOTH KYPCAHTIB

Y cyyacHux yMoBax 3MiHHM, 1[0 Bifi0yBalOThCS y BUILIIM WIKOJi, MepebadyaoTb
po3po6Ky KOHLenuii xapakTepy caMoi ocBiTh. HoBa ocBiTHA mapagurma posrisfa€ y
dKOoCTi mpiopuTeTy iHTepecd 0COOGUCTOCTI, aZleKBaTHI Cy4yacHUM TeHJEeHIiIM
CyCHiJIbHOTO PO3BUTKY. AKI0 MUHYJII KOHUeMNIil 6y po3paxoBaHi Ha TaKU CMMBOJIU
HaBYaHH{, K 3HAaHHA, YMiHHA, CyCIliJIbHEe BUXOBAHHHA, TO CUMBOJIAMU HOBOI'O MOTJIALY
Ha OCBITY € KOMIIETEHTHICTb, epyAULIif, IHAUBiya/bHa TBOPYiCTh, CAMOCTIMHHAHM NOLIYK
3HaHb Ta NoTpeba iX yZJ0CKOHAa/JIeHHS, BUCOKA KYJIbTypa 0COOMCTOCTI.

dopmMyBaHHSA BHYTPilIHbOI NOTPe6GU JI0 CAMOOCBITH € i BUMOTOO 4Yacy, i yMOBOIO
peastizanii ocobucTicHOro noTeHuiany. 3JaTHICTb JIIOJMHU OYTH Ha PiBHi, aleKBATHOMY
MOro MpeTeH3iIM Ha BUCOKe IOJIOXKEHHHA y CYCIJIbCTBI, YCIIIKO 3a/IeXKUTh BiJj KOTO
iHAMBiAyasbHOI 3a11iKaBJI€HOCTI ¥ CAaMOCTIMHUH PO EC 3aCBOEHHS HOBUX 3HAHb.

Tomy oaHi€ro 3 1iyielt npodeciiiHol MiATOTOBKH cleljiasicTa € HEOOXiIHICTh JJaTH
KypcaHTy MilHi ¢yHJaMeHTa/lbHI 3HAaHHS, HA OCHOBiI SKMX BiH 3Mir 6M HaB4aTHUCh
CaMOCTilHO Yy NOTPiGHOMY HOMY HaNpPsIMKY.

Po3B'A3yBaHHA 3ajay Cy4yacHOi OCBITM HeMOXJMBe 0e3 MiJABULIEHHS pOJi
CaMOCTiMHOI pOOOTHM KypCaHTIB HaJ, HaBYaJbHUM MarTepiajsoM, MiJICUJIEHHS
BiAMOBIAA/JILHOCTI BUKJIaJa4iB 3a PO3BUTKOM HAaBHYOK CaMOCTIMHOI poO6OTH, 3a
CTUMYJIFOBAaHHSM MPodeciiHOro POCTY KYpCaHTIB, BUXOBAHHS iX TBOPYOi aKTHBHOCTI Ta
IHILliaTHUBHU.

MeTom0J10TiYHY OCHOBY CaMOCTiIMHOI pOOOTH KypCaHTIB CKJAaJa€ AislJIbHICHUMN
niaxiZl, AKUW MOJIATAE y TOMY, 11O I1[iJli HABYaHHS OpiEHTOBaHi Ha GOPMyBaHHSI YMiHb
pO3B’A3yBaTH THIOBI i HETUIOBI 3aZayi, TOGTO Ha peasibHi CUTYyalii, e KypcaHTaM
NOTPiOHO NPOSABUTU 3HAHHSA KOHKPETHOI JUCLUILIIHU.

CamocrTiiiHa pob0oTa CTYAEeHTIiB (KypcaHTiB) - Iie IJIaHOBaHa pob0Ta CTY/€HTIB
(kypcaHTiB), 110 BUKOHYETbCA MO 3aBJaHHI | NpPH METOAWYHOMY KepiBHULTBI
BUKJIa/laya, ajie 6e3 oro 6e3nocepeaHbOl y4acTi.

TexHoJsiorisg opranizaiii caMocTiliHOI po60TH KypCaHTiB Ma€ OyTH MOETAMHOIO.
Jns edpeKTUBHOCTI LIbOTO BUJAY [isI/IbHOCTI HEOOXiJHi TOTOBHICTb NpodecopCchbKo-
BUKJIAJALlbKOTO CKJaJAy, fAKiCHa HaB4YaJIbHO-MeTOJMW4YHa 1 BiAIOBiHA HOPMAaTUBHO-
npaBoBa 6a3a.

[lin roToBHicTIO mNpodecopChbKO-BUKAAJALUBKOIO CKJIAAy CaiJ po3yMiTu
3[aTHICTh BUKJIaJadiB BUAIJIATH HaHOIJbII BaXXKJIWBI i MOCHJIBHI JJIS CaMOCTiHHOI
pO6GOTHM TeMH JAUCUUILUIIHK, CTUMYJIIOBAaTHM BHYTPIlIHI MeXaHi3MHU CIMaoOpO3BUTKY
0COOMCTOCTI, CAMOKOHTPOJII0 i camokopekiil. [Ipy niboMy BUK/Iafadyi NOBUHHI BOJIOJITH
OpraHi3aTOPCbKUMH, IPOrHOCTUYHUMHU | KOHCTPYKTUBHUMU YMIHHAMHU.

OCHOBHOI0 METOI CaMOCTIMHOI pOOOTH KYpCaHTIB € MOKpalleHHsI npodeciiHoi
NiITOTOBKM cHeliasicTiB BULIOI KBasidikalii, HanpaBjieHe Ha QOpMyBaHHS Ji€BOi
cucteMyu QyHJaMeHTaJbHUX Ta NpoQeciiHUX 3HaHb, YMiHb Ta HABHUYOK, SIKi BOHHU
MOTJIU 6 BiJIbHO i CAaMOCTIIHO BUKOPUCTOBYBATH y NPAKTHUYHIN J1iSIJIbHOCTI.

TakuM 4YMHOM, MOBa iZe Npo NiATOTOBKY CleLiaaiCTiB 3aBTPAlIHbOTO [iHf,
KOHKYPEHTOCIIPOMOXXHUX Yy CBITOBOMYy MacuiTabi, siki yMiloTb TBOpPYO, ONEepaTHUBHO
pO3B’sI3yBaTU HeCTaHJApTHI BUPOOHMWYI, HAYKOBIi, HaBYa/bHi 33a/ja4yi 3 MaKCUMaJbHO
3HAYYLUM ePeKTOM, K AJ1s cebe, TaK i y [jiIoMy AJis1 CyCHiJIbCTBA.

Y xopi opranisauii caMmocTiiHOI po60TH KypCaHTIB BUKJIAJAa4yeM BHUPIIYIOTbCS
HaCTyIHI 3ajau4i:
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— MOrJM6JII0BATH i pO3MMUPIOBATH IX NpodecikHi 3HaHHH;

— ¢opMyBaTH y HUX iHTEpeC [0 HaBYaJIbHO-Nli3HABaJILHOI JlisIJIbHOCTI;

— HABYUTH KypCAHTIB 0BOJIOZIBATH IPUMOMAMHU NPOLECY Mi3HAHHS;

— PO3BUBATHU y HUX CAMOCTIMHICTh, aKTUBHICTb, BiZ|IIOBiJa/IbHICTh;

— PpO3BHMBATH Ni3HaBaJ/IbHIi AKOCTi MalOYTHIX crelianicTiB.

Y xoAi mocTaHOBKHU IiiJiell i 3a/jlay HEO0OXiiHO BpaxOBYBaTH, L0 iX BUKOHAHHS
HalpaBJieHe He TiJIbKU Ha GOpMyBaHHS 3arajbHO HaBUYaJbHUX YMiHb i HABUYOK, aje U
BU3HAYAETbCSA paMKaMHU JJaHOI IpeAiMeTHOI 06J1acCTi.

Y cyvacHiil niTepaTypi BUAIIAIOTH ABa PiBHI CaMOCTiMHOI po6OTHU: KepoBaHa
BUKJIaZlayeM caMOCTiliHa po60Ta i BJlacHe caMoCTiliHa po6oTa.

Came mepuivMil piBeHb € HaWbi/bLlI 3HAYMMHUM, TaK K BiH MICTUTb HasiBHICTb
crenjiaJbHUX METOJUYHUX BKa3iBOK BUKJ/a/la4ya, KEPYOYUCh AKUMU KYPCaHT OTPUMYE |
YAO0CKOHAJIXOE 3HaHHA, YMIHHA | HABUYKH, HAKOIIMYYE JOCBiJ MPAKTUYHOI AiAJIbHOCTI.

OcHoBHa 3ajavya opradisanii camMocCTiliHOI pPO6GOTH KypCaHTIB MOJSITAE Y
CTBOPEHHI ICUXO0JIOr0-AUJAKTUYHUX YMOB PO3BUTKY IHTeJEeKTyaJbHOI IHiniaTUBU i
MHUCJIEHHS Ha 3aHATTAX Oy/Jb-fAkoi ¢opMuU. OCHOBHMM MNPHUHIMIIOM oOpraHizanil
CaMOCTilIHOI pOo6OTH KYpCaHTIB Ma€ CTaTHU MepeBiJ yCiX KypCaHTIB Ha iHAUBIAya/lbHY
po60Ty 3 mepexo/ oM Bij GOpPMasbHOTO MACUBHOIO BUKOHAHHSl MEBHUX 3aBJlaHb [0
nisHaBa/ibHOI aKTHUBHOCTI 3 (GOpMyBaHHSIM BJIaCHOI JyMKHU TpU BUPillIeHH]
IOCTaBJIEHUX NMPOOJEMHUX MUTaHb i 337la4y. TaKUM YUHOM, y pe3yJbTaTi caMOCTilHOI
po6OTH KypCaHT Ma€ HAaBYMUTHUCA OCMMCJIEHO i CaMOCTiMHO NpalioBaTH CIOYaTKy 3
HaBYaJIbHUM MaTepiajoM, OTiM 3 HayKOBOI iHpOpMalli€0, BUKOPUCTOBYBAaTH OCHOBU
caMooOpraHisauil i caMOBHXOBaHHSl 3 THUM, L00 PO3BUBATH y MNOJAJbLUIOMY YMiHHS
6e3nepepBHO MiZABUIYBAaTH CBOIO KBasTidikaIiito.

OcHOBHa poJib y opradizanii caMoOCTiHHOI pO60OTHM KypCaHTIB HaJIEeXUThb
BUKJ/IAJa4y, AKMM MOBUHEH NpPALIOBaTU He 3 KypCaHTOM «B3araji», a 3 KOHKPETHOIO
0COOHUCTICTIO, 3 il CUJIBHUMH i CJAOKUMHM CTOPOHAMH, iHAMBIAYaJbHUMHU HaXHUJIAMU.
3aZjaya BUKJIaZaya — N00AaYUTH | pO3BUHYTH Kpallli IKOCTI KypcaHTa K MalOyTHbOTO
cneriiazicTa BUCOKOI KBaJliikallil.

Yeroma 0., Saman R,,
Chubina T, doktor nauk historycznych, profesor
Czerkaski instytut bezpieczeristwa pozarowego im. Bohateréw Czornobyla
Narodowego Uniwersytetu obrony cywilnej Ukrainy;
Szkota Gtéwna Stuzby Pozarniczej Rzeczypospolitej Polskiej

DOSWIADCZENIE W ZAKRESIE ZAPOBIEGANIA I ELIMINAC]JI SKUTKOW SYTUAC]I
NADZWYCZAJNYCH: RZECZPOSPOLITA POLSKA

W Polsce funkcje obrony cywilnej ludnosci od sytuacji nadzwyczajnych petnia
Komenda Gtéwna Panstwowej Strazy Pozarnej, Stuzba wodnego i gorskiego
ratownictwa, OC oraz jej jednostki na poziomie regionalnym i lokalnym, ktdre sa
podporzadkowane wtadzom lokalnym.

Ogodlna koordynacje tych dziatan wykonuje Ministerstwo Spraw Wewnetrznych i
administracji, w ramach ktérych dziata Biuro do Spraw Usuwania Skutkow Klesk
Zywiotowych i Wydziat Zarzadzania Kryzysowego i Spraw Obronnych, ktérzy petnig
funkcje administracyjne.

Wspomniane Biuro petni funkcje wiasciwego Sekretariatu Ministra ds. Usuwania
Skutkéw Klesk Zywiotowych. Cele struktury obejmuja przygotowanie do wszczecia,
koordynacji i opracowanie programow roboczych dziatan administracji rzadowej w
zakresie usuwania skutkow powodzi, osunie¢ ziemi i innych katastrof naturalnych.
Ponadto Biuro zapewnia dziatalno$¢ finansowa administracji, utrzymuje kontakty z
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organami samorzadu terytorialnego i organizacjami pozarzagdowymi zgodnie ze swoimi
kompetencjami.

Do zadan Wydziatu Zarzadzania Kryzysowego i Spraw Obronnych naleza:

— organizacja i realizacja zadan w zakresie kompetencji Ministerstwa w zakresie
SN, w tym planowania dziatan w sprawach ogélnego bezpieczenstwa publicznego i
zarzadzania kryzysowego, ratownictwa i ochrony, nadzoru Panstwowej Strazy Pozarnej
i funkcjonowania krajowego systemu ratowniczo-gasniczego, ratownictwa w gorach i na
wodzie, obrony cywilnej, zapobiegania i usuwania skutkéw atakéw terrorystycznych,
ochrony infrastruktury podtrzymywania zycia, obowigzkéw koordynacyjnych w ramach
umow miedzynarodowych;

— wadrazanie wsparcia informacyjnego i analitycznego;

— opracowanie wnioskow i innych dokumentéw na potrzeby Rzadowej grupy
koordynacyjnej ds. kryzysu;

— nadzér nad dzialalnoscia Centrum Naukowo-Badawczego Ochrony
Przeciwpozarowej i uczelni (Szkoty Gtéwnej) Strazy Pozarnej;

— koordynacja wspoétpracy miedzynarodowej w zakresie OC, zarzadzania
kryzysowego, ratownictwa i ochrony ludnoSci, infrastruktury wsparcia zycie;

— kontrola i udostepnianie materiatu mobilizacyjnego i rezerwy technicznej;

— koordynacja i nadzér za terytorialng gotowos$cia mobilizacyjng w sytuacji
awaryjnej, planowanie dziatan zapobiegania i sytuacyjne modelowanie zjawisk
kryzysowych, realizacji programéw ochrony ludnosci.

Ponadto, na poziomie lokalnym, w strukturze rzadéw wojewddzkich funkcjonujg
komorki oddziaty zarzadzania kryzysowego, ktére podlegaja wojewodom. Organy te sg
odpowiedzialne za eliminacje konsekwencji sytuacji nadzwyczajnych na szczeblu
wojewodstw.

Ustawa Rzeczypospolitej Polskiej z dnia 18 kwietnia 2000 r. «O stanie kleski
zywiotowej». przewiduje, Ze usuwaniem skutkéw sytuacji nadzwyczajnych na miejscu
zdarzenia kierujg: woéjt (Burmistr, prezydent miasta), jesli do zdarzenia doszto tylko na
terenie gminy, starosta, w przypadku, gdy do zdarzenia doszto na terenie wiecej niz
jednej gminy, nalezacej do powiatu, wojewoda, jesli sytuacja nadzwyczajna wystapita w
wiecej niz jednym powiecie, nalezagcym do wojewodstwa, ministr spraw wewnetrznych i
administracji lub inny ministr, mianowany przez rzad, jesli do katastrofy doszilo na
terenie wiecej niz jednego wojewo6dztwa.

Likwidacja skutkéw sytuacji nadzwyczajnych jest realizowana przez specjalne
zespotly kryzysowe tworzone na poziomie lokalnym, regionalnym lub rzadowym. Sktad
tych zespotéw okres$laja wtadze lokalne. Ich finansowanie pochodzi z budzetéw
lokalnych i centralnych.

Réwniez do usuwania skutkéw sytuacji nadzwyczajnych moga by¢ zaangazowane
Straz Pozarna, policja, wojsko, stuzby medyczne, Straz Graniczna, wodna stuzba
ratownicza, inne stuzby panstwowe, kontroli, struktury, itp, w zaleznosci od skali strat.

Ustawodawstwem przewiduje sie mechanizm rekompensaty dla organéw
samorzgdu lokalnego za straty spowodowane kleskami zywiotowymi i innymi
katastrofami. Zwtaszcza projekt budzetu panstwa osobno zapewnia fundusze na
usuwanie konsekwencji tego rodzaju zjawisk. Podzial sSrodkow jest realizowany przez
Ministerstwo Finans6w na wniosek Ministerstwa Spraw Wewnetrznych i Administracji.
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Cekyis 2. TexHo102iI NOXMCEHCHOT
ma mexHo2eHHOoI 6e3neKu

YJK 614.8

AumouwkiH 0., KaHO. MeXH. HayK
HayioHasbHull yHisepcumem yugiibHo20 3axucmy YKpaiHu

PO3POBKA MOBIJIbBHOT'O AMUMOBOTI'O CITOBIILIIYBAYA

BuKOpUCTaHHS ONTUKO-eJIEKTPOHHOI Mapy «BUMPOMiHIOBa4Y-poTONpUMau» AJs
BUSIBJIEHHS TMOEXi, IKa CYNPOBOMKYETbCH IHTEHCHMBHUM [JUMOBUJAJIEHHAM, JAaBHO
BijoMui migxin, SKkud peasizoBaHUM y 6araThboX MOMXKEXHUX CHoBimyBayax [1]. Ase
06J1aZlHAaHHSA CUCTEMOIO MOXKEXHOI CUTHaji3alil noTpebye 3HAYHUX KaliTaJOBKJIa/leHb
Ha ii mpoeKTyBaHHS, 3aKYMiBJIO 06JIaZJHAHHS, MOHTaX, TeXHi4He 00C/AyroByBaHHA. |
SKIIO0 CTOCOBHO BHUPOOHUYHMX, T'POMa/ICbKUX O6’€KTIB, 6araTonoBepXOBOi >XUTJIO0BOI
3a0y/l0BU HEOOXi/HICTb BCTAHOBJIEHHS cUcTeM moxexHoi curHanisanii (CIIC)
perJiaMeHTYETbCSI HOPMATHBHUMH JIOKyMeHTaMH [2], TO pilleHHS 100 3axXUCTy
NPHUBATHOIO XXUTJIOBOTO CEKTOPY NPUMMAETHCA BUKJIOYHO BJIaCHUKAMU.

Ax piroya asbTepHaTuBa crayioHapHuM CIIC NpomnoHyHTbCA aBTOHOMHI
noxkexxkHi cnosimyBayi (I1C), ki He MOTPeOYIOTh 060B’AI3KOBOI HASIBHOCTI MPUUMaIbHO-
KoHTpoJsibHUX npuaziB (IIKII) i npaintooTs 6€3 ApoTsAHUX LL1eddiB. Ajle aBTOHOMHICTb
Takux [IC yMoBHa i o6MexxeHa oJjHi€l0 OyiiBJIEIO.

B po6oTi [3] 6yJsi0o 3aponoHOBaHO ifjlet0 OYZ0BU MOKEXKHOTO CIOBilllyBaya Ha
6a3i Mmo6isibHOTO TesiedpoHny. lle nae 3mory opranisanii aBToHoMHOiI CIIC y 6yab skui yac
y 6yab skoMmy Micui. I[lepeBara 6ysa BiggaHa MoG6iIbHOMY TesiepoHy, SK 6a30BOMY
npuctpoto ajs 6ygosu CIIC, ToMy 110 BiH 3HaX0AUTHCA y BJIACHUMKA 200 MOOJIM3y Maixke
11iJ10/1060BO.

dyHKI[iOHa/IbHA CXeMa aBTOHOMHOTO MOXEXHOTOo CIHOBillyBaya Ha 6asi
MOOiJIbHOTO TesiepOHY HaBeZ,eHO Ha puc. 1.

3 Pl—12]

Puc. 1. - QYHKYIOHANbHA CXeMA NOXMCEHCHO20 Cnoslwyys8ayd Ha 0asi Mo6inbHO20
menegoHy: 1 - sunpomiHweay iHpauepsoHozo ceimaa; 2 — pomonpuiimay. Ha ¢ie. 2
HagedeHo PYHKYIOHANbHY cxeMy IHOu8Idya/sbHO20 MOBIIbHO20 NPUCMPOIO0 0151 BUSIBAEHHS
dumy, de: 3 - 610K dcusaeHHs1; 4 — cucmema 06pobku daHux; 5 — nopozosutl npucmpit; 6 -
cucmema onogiweHHs
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Anyubop I0. A., MeavHuk B. I1.,, KaHO. mexH. HAyK
Yepkacvkull iHcmumym noscexcHoi 6e3neku imeHi I'epoie YopHobuas
HayioHasbHO20 yHi8epcumemy yugiibH020 3axucmy YKpaiHu

AYJUT MOXKEXHOI BE3NEKU

Ha cborofiHi nuTaHHA ayuTy 3 uBiIbHOTO 3axucTy (L[3), TexHOreHHOI 6€3neKu
(TB), noxexHoi Oe3neku ([IB) Ta cTpaxyBaHHA O06G’€KTiB CcTae OJHUM 3
HallakTyaJbHIlIUX 3aBJaHb 6e3nekd. CycnizibcTBO Ta  30KpeMa  Cy6’€KTH
rocrno/iapioBaHHs, IepeoPiEHTOBYIOTHCS MiJi EBPONENChKi CTaHJapTH BeJeHHs O6i3Hecy,
Jle CTpaxXyBaHHSI BJIaCHOCTIi Ta MaWHa € OOOB’I3KOBUM, BOHO TapaHTyeE iM
BifilIKOyBaHHSA 30UTKIB MPU BUHUKHEHHI Ha/|I3BUYalHOI cuTyallii.

OCHOBHOI0O METOI0 ayAUTY € 30ip akTyasbHOi iHpopmMariii npo ctan 113, Th Ta I1b
00’eKTa Ta BH3HAYEHHS 3aXO/iB [Jis MOro mokpauieHHsd. [l NpoBefeHHs ayauTy Yy
chepi UBIIBHOIO 3aXMCTY HEOOXiHOI YMOBOIO € 3a/Iy4eHHS CIelialicTiB 3 0CBITOW ¥
chepi LMBIJILHOTO 3aXUCTY.

AyauTtopamu (ekcnieptamu) 3 nuTaHb 1[3, Tb Ta [Ib MoxyTh 6yTH oprani3ariii Ta
ropuudHi ($pisnyHi) ocobH, sKi MalOTh BiANOBIAHY 6a3y KBalidpikoBaHUX crelialicTiB.
AynutopoM Moxke 6yTH disudyHa 0coba, sika Ma€ BiANOBIJHY OCBiTy, CTa poOOTH He
MeHnie 10 pokiB y cdepi LuBiJIBHOTO 3axucTy Ta cepTUdikaT, 1[0 BU3HAYaE Ii
KBaJsliQpikaliiHy NPUJAATHICTb Ha 3aHATTS ayJAUTOPCbKOI [iSIJIbHICTIO Ha TEpUTOPIi
Ykpainu.

[[lo6 6yTH aygutopoM y cdepi LMBULIBHOrO 3axucty, ¢i30cobi HeobXiJHO
JOTPUMYBATHUCA TAKUX BUMOT:

1) oTpuMaTH BUILy OCBITY Y chepi noxKeKHOI 6e3NeKy Ta IUBIJIBHOTO 3aXUCTY;

2) nigTBepAWTH BHCOKMM piBeHb TeOpPETHYHUX 3HaHb Ta NpodeciiHy
KOMIIETEHTHICTh Yepes YCIilllHe CKAa/laHHA BiiIOBIJHUX iICIUTIB;

3) NpoUTHU NPAKTHUYHY MNiITOTOBKY i3 MPOBAa/PKEHHS ayJIMTOPCbKOI AisJIbHOCTI
(abo cTtaxxk po6oTu He MeHIle 10 pokiB y cdepi [UBIJIBHOTO 3aXUCTY).

IOpugryna ocoba Moxe OyTH BHU3HAaueHa ayAUTOPCbKOI opradizanieto y chepi
LUBIJIBHOI'O 3aXUCTY, AKII0 BOHA:

- € pe3nU/IeHTOM YKpaiHy;

- Ma€e HeoOxiHe iHpopMaliliHO-TexHiYHe 3abe3neyeHHs [Jisl BeJleHHS 00JIiKy
Ipo NpoBeJieHi po6oTH;

- BiAMOBIJJa€E BUMOraM 1110/10 He3aJeXXHOCTI JisdJIbHOCTI;

- Ma€ y CBOEMY CKJIaZli He MeHIle [BOX ayJAUTOpiB ab0 TPbOX MOMIUYHHUKIB, AKi
NpalolTh Ha MOCTIMHUX 3acajax, [Jid KOXHOTO 3asBJIEHOTO HAIpsAMY eKCIepTHOI
JIAJIbHOCTI Ta BUAY ayJUTY YKpalHU.

OCHOBHMMM MNpPUHUUIAMHU AiIJIBHOCTI ayguTy y cdepi LIUBIIBHOTO 3aXUCTY €:
He3aJIeXXHICTb, 00’'EKTHUBHICTb, 3aKOHHICTb NPU NMPOBEJEHHI eKcnepTusu, npodeciiina
KOMIIETEHTHICTb y 3HaHHI YUHHOTO 3aKOHO/JABCTBA 3 NUTAHb LIMBIJIbHOTO 3aXUCTY.

3a pesysibTaTaMu ayAauTy y cdepi LUBIJIBHOTO 3aXUCTYy NMOBUHEH CKJIAJaTUCh
3BIT, AKUH MiCTUTB:
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1) 3araJibHi BiIOMOCTI PO 06'€KT Ta 3aMOBHHUKA ayAUTY;

2) miAcTaBU [/l MPOBEJlEHHS ayJAUTy, METy, 3aBJaHHs, Nporpamy Ta 006CAr
BUKOHAHUX POOIT;

3) Bi;OMOCTi NP0 BUKOHABLIB ayAUTY;

4) nmepesiik HOpMaTUBHO-NPABOBUX aKTiB, iIHIIMX HOPMAaTUBHUX JOKyMEHTIB Ha
BiZIIOBIAHICTD AIKKUM 3/[iNICHIOBABCS ay/IUT;

5) XapaKTepuCTUKY O00'€KTa ayJUTy i3 3a3Ha4eHHSIM peajbHOIr0 CTaHy IL0J0
3abe3neyeHHs] TeEXHOTeHHOI 6e3MeKU Ha HbOMY;

6) BUCHOBKM ayJUTy I1l0/I0 BUSIBJEHUX HEBiAMOBIIHOCTEN XapaKTepPUCTHK (260
BiJICyTHOCTI TaKMX) Ha 00'€KTi ayJUTy BUMOraM HOPMaTHBHO-NPaBOBHUX aKTiB y coepi
3abe3neyeHHs LIMBIJILHOTO 3aXUCTY;

7) pekoMeHjalii 100 3axo0AiB, HEOOXiAHUX [JisT YCYHEHHS BHSIBJIEHUX
HeJI0JIiKiB, CTPOKH iX yCyYHEHHSI Ta 3MEHLIEHHs TEeXHOTeHHUX PHU3HUKIB, fKHH He
NOBHUHEH MEePEeBUILYBATH BOX POKIB;

8) BigzoMocTi mpo nifinpueMcTBa, yCTaHOBU, OpraHisaiii Ta oci6, SIKMM HaJJAEThCS
3BIT.

3BiT NpO ayAUT € BJIACHICTIO MOr0 3aMOBHHUKA i MiJICTAaBOIO JJis1 IPUAHATTS HUM
BiANOBiJHUX pilleHb y cdepi 3abe3nedyeHHs LUBiIbHOrO 3axucty. KoHTposib 3a
ayJIUTOPCHKOIO [lisIIbHICTIO y cdepi UBIIBHOrO 3aXUCTY MOBUHEH MOKJAJATHUCh Ha
JlepkaBHYy cay0y YKpaiHu 3 Haa3Bu4YanHux cutyanin (JCHC Ykpainu). [y uporo B
ctpyktypi JACHC YkpaiHnu Heo6xijHO cTBOpUTH IHcHeKIilo i3 3abe3meyeHHs SKOCTi
(Hagani - «IHcmekuis»), sika OyJe CKJaZ0OBOI OpraHy JAep)kaBHOro HarJsAy 3a
ayAUTOPCHKOIO JisI/IbHICTIO y chepi 3ab6e3neyeHHs LIMBIJIbHOTO 3aXUCTY — He3aJ1eXXHOI0
BiJi ayaUTOpPCbKOI oOpradisanii, BiANOBiJa/JbHOK 3a 3/iMCHEHHA HarJs4y 3a
ayAMTOPCbKOIO AiAJIbHICTIO B YKpaiHi. Mici€ro Harssgay 3a ayUTOPCbKOI JiAJIBHICTIO Y
chepi 3abe3neyeHHs IMBIJILHOMO 3axUCTy € 3abe3NeyeHHs BHUCOKOro piBHA
BIIEBHEHOCTi BJIACHHUKIB, iIHBECTOPIB Ta iHIIMX KOPUCTYyBayiB y 3BITHOCTI fIK HaJiWHOI
6a3u NpUUHATTS ePpeKTUBHUX pillleHb y cPepi 3a6e3neueHHs 6e3MEKU.

P03BUTOK ayAUTOPCHKOI Aisd/IbHOCTI y cdepi 3abe3neyeHHsI LIMBIJIbHOTO 3aXUCTY
Ta CTpaxyBaHHS CTA€ OJHUM 3 HalaKTya/IbHILINX 3aBJjaHb pe(pOpMyBaHHS Ta PO3BUTKY
cucTeMu 3abe3neyeHHs Oe3neKy B YKpaiHi.
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Bbopodina 0., Kupuuenko 0., 0-p mexH. HayK, npogecop,
Xuxcusak A., HeceH L, Oaitinuk O.
Yepkacvkull iHcmumym nocexcHoi 6e3neku imeHi I'epoie YopHobuas
HayioHaabHoz20 yHigepcumemy yugiibHo20 3axucmy YKpaiHu

AHAJII3 IOXKEX TA HA/I3BUYAMHUX CUTYALIA HA OB’€EKTAX BUPOBHHMIITBA
TA 3BEPITAHHA MIHEPAJIbHUX JOBPUB

B YkpaiHi Ta B cBiTi Ha cbOr0/jHi BUPOOHULITBO MiHEpaIbHUX JOOPUB € OJHI€IO 3
NPOBIAHUX Mijirajsy3ed XiMiYHOI MPOMUCJIOBOCTI. BiAMOBIAHO A0 CTaTUCTUYHUX JAHUX
Ha 06’€KTax 3 BUPOOHUI[TBA Ta 30epiraHHsl MiHepaJbHUX JOOPUB MPOTATOM OCTAHHIX
pokiB B YkpaiHi Ta B CBiTi cTasuca MacmiTabHi moxexi, iKi MaJiuM TSDKKI Hacaigku i
HaHeC/IM 3HaYHUX MaTepia/lbHUX 30U TKIB.

Bupo6HUIITBO Ta 36epiraHHs MiHepa/JbHUX J0OPUB NOB’s1I3aHO 3 BUKOPUCTAaHHAM
B BUPOOHMIITBI MOXKEXOBUOYXOHEOE3MIEYHHUX PEUYOBUH Ta CKJIAJOBUX, 110 TPU3BOAUTH
JI0 TEBHUX MPUYMH BUHUKHEHHS MOXeXi Ta HAJA3BUYAWHUX CUTYyalil Ha JaHUX
o6’ekTax. BigmoBiiHO A0 NpOBeJeHOr0 aHaJi3y CTAaTUCTUYHHUX JAHUX HABOJSATHCSA
NPUKJIAAM MACIITAaOHUX MOXKEX Ta HAaA3BUYAMHMUX CHUTYalliM, 110 CTa/IMCS HA OOEKTax
BUPOOHUIITBA Ta 30epiraHHs MiHepasbHUX J06puB [1-5].

Tak, 22 ciyua 2018 poky crasaca MaclwiTabHa TNOXeXa Ha 3aBOJi IO
BUPOOHULITBY MiHepasbHUX A06puB B IHAil B M. Hangecapu (wrat Tygxapat). [pu
NpOBeJieHHI aHa/1i3y BCTAHOBJIEHO, 10 4 JIIOAWUHU 3arvuHyJI0 i 13 oTpuMaiy NopaHeHHs
B pe3yJIbTaTi MOXeXi Ha 3aBOJAi N0 BUPOOHULTBY A0OpUB Ta mectTunuAis. [loxexa
cTajlacd BHACJAiJOK BUOYXy B peaKTOpi Ha OJHOM i3 3aBO/|iB 10 BUPOOHHUIITBY LOOPHB.

4 nunHsa 2018 poky cTasacs Mmoxe)a Ha 3aBO/ii 3 BUPOOHMLITBA MiHepaJbHUX
no6puB (TypeuunHa). [loxexa cTasiacsd Ha 3aBOJii 3 BUPOOHHUIITBA HITpAaTHUX J0OPUB
Bandirma Fertilizer (Bagfas), mo posrtamoBanuii B banukecupi. [Ipu aHanizi noxexi
BCTAQHOBJIEHO, 10 IIOXeXa CTajacd B CUCTeMi CTPiYKOBOIro TpaHcCIopTepa.
[locTpaxkpannx Ta 3arubaux NpU moxexi He Oyso. [loxkexkero HaHeCeHO 3HAYHHUX
MaTepiaJibHUX 30U TKiB.

24 kBiTHA 2019 pokKy cTajsacad MacliTabHa MoXeXa Ha 3aBO/ji M0 BUPOOHULITBY
azoTHux A06puB [IAT «/loporo6yx». [Ipy aHami3i BCTaHOBJIEHO, 1110 3aMaHHS CTAJI0CS
B 12 roAyH mijJi 4ac peMOHTY Ha rpaHyJIALiMHIN OalllHi 1lexy 10 BUPOOHHUI[TBY aMiauHOl
cesiiTpu. [lpu noxkexxi B MOBITps MOTpanu/o MeBHA KiJbKiCTh XiMiYHHMX Hebe3Me4yHUX
pEe4OBUH.

21 6epes3nsa 2019 p. crasacsa MacuiTabHa MmoXeka Ha XiMiuHOMY 3aBoji B KuTai. B
pe3yJsbTaTi noxexi 3aruHyso 6 swogaed, 30 Joged OTpUMalUd TSXKKI NOpaHEHHS.
[Toxkexka cTasiaca Ha 3aBo/Jji 3 BUpOoOHMITBA nectuluAaiB koMnaHii Tianjiayi Chemical,
110 po3TalioBaHO B MicTi AHbYsH npoBuHLMHU LI3sHcy. [Ipu npoBeneHHi aHanizy 6yJ10
BCTAHOBJIEHO, 1110 BUOYXOBOIO XBUJIEID 0y/10 3pyWHOBAHO BiKHA MOPSJ PO3TalIOBaHUX
OyaiBesb, cepel, fIKMX — WIKOJIA, MOIIKOJXKEHO [JEeCATKU aBTOMOOiJeH, 1o Oy/u
npUnapKoBaHi 6i/1s 3aBoAy.

Cu1ii 3a3HAYUTH, 110 JJIS1 HAJIEXKHOTO QYyHKIIIOHyBaHHS 00’€KTIB 3 BUPOOHUIITBA
Ta 30epiraHHs MiHepa/JibHUX [J0OpHUB, OOOB’SI3KOBOI0 YMOBOIO € 3abe3mneyeHHs
HaJIeXXHOTO piBHA IX MOXeXHol 6e3mneku. [lifBullleHa Mo)KeXHAa Hebe3neka 06’€KTiB
BUPOOHMIITBA Ta 30epiraHHs MiHepa/JibHUX JOOpPHUB INOB’si3aHa 3 TEXHOJIOTIYHUMHU
npolecaMu Ha JJaHUX BUPOOHUITBAX Ta 06’€kTax 30epiraHHsa i moTpebye MiABULIEHOI
yBaru 1010 BUMOT 3a0e31e4eHHs HaZ[iiHOr0 MPOTHUIIOXKEKHOTO 3aXUCTY.
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HayioHasbHo20 yHI8EpCUMemy Yyugi/ibHO20 3axucmy YKkpaiHu,!
IHcmumym 6ydisHuymea ma iH}¥ceHepHUX cucmem
HayioHasbHo20 yHigepcumemy «/Ib8i6Cbka nosimexHika»?

OI[IHKA BOTHECTIMKOCTI 3AJII30BETOHHUX IVIUT NEPEKPUTTIB 3A YMOB
CTAHZAPTHOI'O TEMIIEPATYPHOI'O PEXKMUMY ITOKEXKI

Jlns 3ailicHEHHsI po3paXyHKOBOI OLIiIHKM BOTHECTIMKOCTI 3a/1i3060€TOHHUX MJIUAT
HeOOXiJHO BH3HAUYMTH MOKAa3HUKHU MOLIMPEHHs TeMIlepaTypyd B Iepepi3i 3a3HavyeHUx
OyAiBeJIbHUX KOHCTPYKIIiM Y 6YAb-IKMK MOMEHT 4acy PO3BUTKY MOMXKEXI.

[Ipy po3paxyHKy TeMIepaTypyd MNpPOrpiBaHHA BHYTPIIIHIX IIapiB Mepepisy
IJIOCKUX MJIMT BUKOPUCTOBYBAaBCS MaTeMaTU4YHUM anapatT [1], a Takoxk yHiBepcajbHa
po3paxyHKOBa cxeMa OJJHOCTOPOHHBOTO HarpiBy [2] 3a yMOBH, 1110 IJIMTA HE Ma€ 1IapiB
IITyKaTypKH, abo [0laTKOBOro 03700JsieHHsl. Po3paxyHkoBa cxeMa [Jii pO3paxyHKY
TeMIepaTypu NpOrpiBy BHYTPIilIHIX HIapiB 3a/1i300€TOHHUX IJIUT HaBeJeHa Ha puc. 1.

3a [I0MOMOrol NpOBeJleHUX TeMJOBUX pO3paxyHKIiB OyJad OTpUMaHi
TeMIlepaTypHi pO3MNOJiJIeHHA BiJi BIUIMBY CTaHAAPTHOrO TEMIIEPATypPHOTO PEXUMY
NOoXeXi MO TOBUIMHI JOCJIIKYBaHOI 3a/1i300€TOHHOI MJIUTH y KOHTPOJIbHI MOMEHTH
yacy, o BiANOBiAAI0Th cTaHAapTHOMY pAAy KiaciB BorHecTikocTi REI 30 - REI 120.

Jlns1 BUpileHHs MilHICHOI 3a/1a4i BUKOPHMCTOBYBABCS 30HHUW MeTo/, [2].

3a pe3y/ibTaTaMU BUKOHAaHUX PO3PaxXyHKiB OTpHMMaHe 3Ha4€HHS MOPiIBHIOETHCA
i3 MOMeHTOM, 110 [li€ y MJUTI 3TiIHO 3 PO3PaxyHKOBOK CXeMoOlo. fKIo ob4yucieHe
3Ha4YeHHS MOMEHTY OiJibllle, le 3HAYUTh MeKa BOTHECTINKOCTI He [J0CATAEThCS.
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Puc. 1 - Po3paxyHKosa cxema 00 men/zi08020 po3paxyHKy 3a1i306emoHHUX NAuUm
[IpoBiBIIM HeOOXiHI 064YKCIeHHs [2 - 6] Oy BU3HA4YeHi 'PaHUYHI NJIACTUYHI

MOMEHTH, II0 HaBeZieHi y BUIIAAI rpadikiB ixHiX 3a/seKHOCTel BiJ 3HAaYeHHS 4yacy
TPUBAJIOCTI MOXKEXi BiZIMOBIIHOTO CTaHAAPTHUM KJiacaM BOTHeCTiMKoCTi (puc. 2).

2 8 °C
1.2%10° - | | T

1x10°k
800
600

400

X, MM
0 30 100 150 200

Puc. 2. - Posnodiau memnepamypu no nepepi3y 3a/ai306emoHHOi naumu 04
CMaHOapmHoO20 MeMnepamypHo20 pexcumy Noxcexci y 4ac memnepamypHo20 6n/augy
noscedxci 8idnogidHo20 cmaHdapmHo20 kaacy eozHecmitikocmi: 1 - 30 xs., 2 - 45 xs., 3 - 60
x8.,4-90xs., 4 - 120 xs.
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Puc. 2. - I'pagiku 3asexcHocmeli 2paHUYHUX NAACMUYHUX MOMeHMI8 810 3HAYEHHS
yacy mpueasocmi noscexci 8idnogidHo20 cmaHOApmMHUM Kjaacam eozHecmitlikocmi 045
3a.1i306emoHHoi naumu moswuHo 200 MM npu pi3HUX MeMNepamypHux pexcumax
nodxcexci: 1 - cmaHdapmHull memnepamypHull pexcum; 2 — memnepamypHull peicum,
pospaxosaHuii npu koegiyienmi npopizie 0 = 0.0045m%° ma wiabHOocmMi noxcexicHO020
HABAHMANCEHHS Qtm, = 1200 M/xc/M2; 3 — memnepamypHulil pexcum, po3paxo8avull hpu
koegiyienmi npopizie O = 0.0045 m%> ma wiabHOCMI NOXHCEHCHO20 HABAHMANCEHHS Qtm, =
850 M/]x#c/M%; 4 — memnepamypHull pexcum, po3paxosaHutll npu koegiyienmi npopizie O =
0.0045 m%> ma winbHOCMI NOXHCEHCHO20 HABAHMANCEHHS (tm, = 500 M/]sc/M?

['padiku, 306pakeHi Ha pUcC. 2, MOKA3ylTh, 0 CTAHJAAPTHUN TeMIlepaTypHUU
pPEeXUM MNOXeXi € HaWOibIl KOPCTKUM |1 MPU3BOAUTH A0 NOCTIMHOTO 3MeHUIeHHS
FPAaHUYHOTO MOMEHTY Ha BiAMiHY BiJ IHIIMX, 110 MawTb TOPU30HTAJbHI TiJIKH,
3yMOBJIEHI CHAJHOK TiJIKOIO PpO3paxOBAHOI'O TeMIIEpaTyYpPHOr0 pexuMy IOoXexi 3a
napaMeTpaMu IpUMilleHHA.
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OCOBJIMBOCTI ITPOTHIIOZKE?KHOT'O 3AXUCTY
TOPTIBEJIbHUX HEHTPIB 3 ATPIYMAMU

TopriBesibHI LleHTpPU 3 aTpiyMaMu € OyAiBJSIMM 3 MacOBHUM IepebyBaHHAM
JII0/led, B IKUMX 3HAXOAATbCSA NPUMIllleHHS Pi3HUX KJaciB QYHKIiOHaJIbHOI MOXEXHOI
HebGe3neku. ATpiyMHI KOHCTpPYKLil HaOy/JM IIMPOKOTO MNOIIMPEHHS B TOpPriBeJbHUX
neHTpax. OCHOBHUMU OCOGJUBOCTAMU 06'€MHO-IJIAaHYBAJIbHUX 1 KOHCTPYKTHUBHUX
pileHb aTpiyMiB /1151 3a6e3Me4YeHHs N0XKeXKHO01 6e3MeKH €:

— pO3BHHEHEe M0 BepTHKaJli 6araToOCBIT/I0BaJbHOTO MPOCTOPY, 110 06'€/HYE
pi3Hi piBHi aTpiyMy B 3arajibHuUN 00’eM;

— TOBEpPXOBi rajepei, 6aJKOHH, HA SIKi MOXXYTb BUXOJAWUTH NPUMIllleHHS Pi3HOTO
IpYU3HAYEeHHS.

Cepen BCiX TEeXHIYHUX npob6Jem, 110 MOCTAKTh nepej
NpPOeKTyBaJIbHUKAaMU aTPiyMHUX Oy/liBesib, NpPO06JeMU MPOTUIIONKEKHOI 0Oe3NeKu €
HaWOi/bII TOCTPUMM. 3araJIbHONPUUHATI 3aX0JU € HeAOCTAaTHIMU. € HeOOXiJHICTb B
creliaJbHUX NpPOEKTHUX pimleHHAX. OCKIIbKM  KOXeH aTpiyM OyAyeTbca  3a
IHAUBIyaJIbHUM TPOEKTOM, TO IpPHU BHUOOpPI MeTOAIB NPOTHUIOMKEKHOTO 3aXUCTY
HEeoOXiJHO BpaxOBYBaTHU IHAMUBIyasibHI 00'€MHO-IJIaHYBaJIbHI Ta eKCIUIyaTallilHi
XapaKTePUCTUKU OY/1iBJIi.

PimeHHa npo6sieM NpPOTUNOKEXKHOI O0e3NeKU BKJ/IOYAE NPOeKTyBaHHS 3aco0biB
eBaKyallii, 3aXUCTy BiA AWMy i BorHwo. EBakyaliiHi mpo6JsieMd TicHO MOB's3aHi i3
3araJibHMMH IJIaHYBaJIbHUMU PillleHHSIMM NP06JieM KOMYHiKallii B Oy IMHKY, 3aXUCT BiJ
JUMYy TICHO MOB'I3aHUM 3 MNPOEKTOM BEeHTHJIAL{l, a 3acobu 3axXWUCTy BiJl BOTHIO,
MiABUILLEHOI TeMIlepaTypPU I TOKCUYHUX NPOAYKTIB rOPiHHA BUMaralTh CIELiaIbHOTO
o6s1afiHaHHA. /ln  3abe3nedyeHHsl IMOXEXHOI 0Oe3leKu B TOPriBeJbHUX L eHTpax
HeoOXiJHE 3acTOCyBaHHfl CMCTeM 3amnobiraHHS Ta TaciHHA NO0XeXi, CUCTeM
IPOTHUIOKEKHOTO 3aXUCTY Ta KOMILJIEKCY OpraHi3aliiiHO-TeXHIYHMUX 3aXO0/iB.

Cructema 3anobiraHHs MOXeXi BKJIIOYa€E B cebe: 0OMeXeHHSI B 3aCTOCYBaHHI
NOXKeXKOHeOe3NeUHUX MaTepiajliB, HOPMYBaHHS MeX BOTHECTIMKOCTI OyAiBeJbHUX
KOHCTPYKIid, HOPMYBaHHfl ILIOLIi IOXEXHOr0 BiJICiKy, B3aEMHe pO3TalllyBaHHS
npuMilleHb B Oy/iBJli, HOpPMYBaHHSI KiJIbKOCTI Ta po3MipiB eBaKyalilHUX BUXOZAIB,
JIOTPUMaHHS MPOTUIOKEXKHUX BiJicTaHel (PO3PHUBIB) MiX OYAiB/ISIMU i CIOPYAaMHU .

Jlo cucreM nNpOTUNOXKEKHOTO 3axucTty [1-3] BigHOCATbCA: aBTOMaTHU4HI
YCTAHOBKMU I10K€XKO0raciHHA, aBTOMATU4YHI YCTAHOBKHU IOXKEXHOI CUTHasIi3alil, cucTemMa
OIOBILIleHHSA Ta yIIpaBJIiHHA €BaKyali€lo JIIoJer NPH MOXeXi, CACTEMHU NPOTUAUMHOIO 3
axXMCTy, 3aXUCT CUCTEM ONaJieHHd, BEeHTUJALIl Ta KOHAUIIOHYBaHHSf, CUCTeMa
BHYTPIIUIHBOTO  NPOTUIIOXKEXKHOTO  BOJOINPOBOZY, 30BHIIIHE  MPOTUIIOKEKHE
BO/IONOCTAa4YaHHH.

OpraHizaniiHo-TexHi4Hi 3axXoAy BKJIIOYAIOTh B cebe: MJIAHU I0XKEXKOTraciHHSA
06'ekTa mpu OYAIBHULTBI Ta eKcIlyaTalii, oprasisainis NPOTUIOXKEXHOI CAyXKOHU
006'eKkTa i Cay0U eKCIJlyaTalil CUCTEM NMPOTUIOXKEKHOTO 3aXUCTYy, MJIaHU eBaKyallil,
3abe3neyeHHs] IEPBUHHUMU 3aC00aMU MOXKEXKOTACiHHA Ta IHAWBIAyalbHUMHU 3aco06aMu
3aXUCTY, JOTPUMAHHSA IPOTUIOKEXKHOTO PEXKUMY.
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3acToCOBYIOTbCS "aKTHUBHI" Ta "MacuUBHI" MeTOAM MPOTHUIIOKEKHOIO 3aXUCTY
TOpPriBeJIbHUX LIeHTPIB.

Jlo "aKTHUBHOI0" 3aXMCTy BiJHOCATbCA AaBTOMAaTHU4HI CIIPUHKJIEPHI yCTaHOBKHU
BOJAHOIO IIOXEXOracCiHH#, CHUCTeMa JUMOBH/JAJIEHHA 3 MeXaHIYHUM CIOHYKaHHAM,
CUCTEeMa AMMOBHUJAJIEHHA 3 NPUPOAHUM CIOHYKAaHHAM, BiJJOKpEMJIEHHA LJIAXIB
eBaKyauil Bif aTpiyMy JpeHYepHHUMHU 3aBicaMH, BiJOKpeMJIeHHd LJIAXIB eBakKyallii Bi/J
aTpiyMy NPOTHUNOXKEXKHUMU IITOPAMHU i T.II.

Jlo "macuBHOro" 3axWUCTy BiJHOCATbCS OOMeXeHHs TMOCTIMHOI MOXEeXHOI
HaBaHTary, OOMeXeHHS THUMYacoBOi MOXeXHOoI HaBaHTaru (Me6si, ojar i T.n4.),
BiJOKpeMJIEHHA ULIAXIB eBakKyalil BiJi aTpUYMHOTO IPOCTOPY MPOTUIIOXKEKHUMHU
neperopojKaMHu i T. 1.

OCHOBHI BUMOTH 10 IPOTUIIOXKEXKHOI'O 3aXUCTY aTPiyMiB TOPriBeJIbHUX LIEeHTPIB
MO>KHa CHOPMYJIFOBATH HACTYNIHUMMU:

— BOTHETPHUBKI Oy/iiBe/IbHI KOHCTPYKIL;

— BOTHE3axUCT Oy/liBeJIbHUX KOHCTPYKIiH;

— CIHPUHKJIEPHI yCTAaHOBKH BO/JIAHOTO MOXKEXKOTraCiHHA o BCbOMY
06'eMy aTpPiyMHOT'0 MPOCTOPY;

— BecTUOI0JIi MOBUHHI GyTH BifjoKpeMJieHi Bijf JipTOBUX X0JiB i CXOZiB, 110
BeJyTh 3 IHIIMX NOBEPXiB, IPOTHUIIOKEKHUMHU IBEPUMa;

— CTBOPEHHA BIiJJOKpEeMJIEHUX BiJf aTPiyMHOTO IPOCTOPY MPOTUIIOKEKHUMHU
JiBeprMa i MeperopojikaMy NpUMIllleHb IepeJi eBaKyallilHUMU BUXOJaMH (3aXUMCHUX
30H) 3 MeTOM0 3abe3nevyeHHs 6e3MevyHoi eBaKyallii Jitoael;

— TPOTUIIOXKEXKHI IITOPU MOBUHHI OYTU BCTAaHOBJIEHI HA KOKHOMY pPiBHI aTpiymy
3 METOI0 CTBOPEHHS "pe3epByapy” AUMY MiJ CTeJIel0 aTpiyMy;

— CUCTeMa AYMMOBH/JAJIEHHA 3 MeXaHIYHUM CIIOHYKaHHAM;

— 00OMeXXeHHsI TOPI0YMX PEYOBHH i MaTepiasiB B aTpiyMmi.

Takym 4MHOM, 0C06JIMBOCTI 00'€MHO-NJIAaHYBaJIbHUX | KOHCTPYKTHUBHUX pillieHb
TOpPriBeJIbHUX LeHTPIB 3 aTpiyMaMu BUMaralTb peTeJbHOr0 OOI'PYHTYBaHHA BUOODY
napaMeTpiB CUCTEM NPOTHUIIOKENKHOIO 3aXUCTy 3 BUKOPUCTAHHAM MO/ E/IOBAHHSA
JMHaAMiKU HeOe3NeYHUX YUHHHUKIB MOXKeXi s 3abe3neyeHHs1 Oe3medyHOi eBakyallii
Jwojeu [4-6].

BucHoBKH:

— II0XKeXa B TOPTiBeJIbHUX LEeHTpax MoOKe IMPUBECTU [0 3HAYHUX JIIOACHKUX
YKePTB i BEJIMKOr0 MaTepiaJlbHOTO 30UTKY;

— cepeJ BCiX TeXHIYHUX Mpo6JeM, L0 MOCTATh IepeJ MPOeKTyBaJlbHUKAMU
TOpriBeJibHUX OyAiBeJb 3 aTPiyMHUM NPOCTOPOM, NPOOIEMU MPOTUIIOXKENKHOI Oe3NeKU
€ Halbi/IbII TOCTPUMU;

— Ha CTajlii NpoeKTyBaHHS ab0 MNpPHU PEKOHCTPYKIil TOpriBeJbHUX I €HTpPiB
HeoOXiHO MPUHMATH crellia/ibHi MPOEKTHI pillleHHs 3 MeTOoo 3abe3neyeHHs1 6e3MeyHol
eBaKyallil JitoJieil Tpu noxexi i epeKTUBHOI pOOOTH CUCTEM MOXKEXKHOI Oe3MeKHU.
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HEBE3IIEKHU TA PU3BUKU I'ACIHHA ABTOMOBIJIIB 3 HAABHUMHA
EJIEKTPUYHUMUH YU I'IBPUJAHUMU EJIEMEHTAMMU KUBJIEHHA

[IpoBesieHHs pO6IT, NMOB’SI3aHUX 3 TaCiHHAM eJIeKTPOaBTOMOOIJIS — 6ijabil
CKJIaJlHa MPOo0JieMa, Hi>Xk 3aropsiHHs 3BUYaiiHoro aBTo. CripaBa B TOMY, 1110 B 6i/bIIOCTI
eJIEKTPO0aBTOMOOIIIB JiTiEBI akyMynsaTopH. JIiTiH Ay»e aKTUBHO BCTYIA€ B peakliio 3
BOJI010, TOMY CIIP006a 3araCcUTH eJIeKTPOaBTOMOOi/Ib BOJ0OI0 MOKe NPUBECTHU [0 CYMHUX
HacJiaKiB. Y CBITOBiM NMpaKTHIi 10 CbOTOAHI He po3pobJseHa Ai€eBa MeTOAUKA raciHHS
TaKUX MOXeX. [4, 5, 6, 7]

[IpoBeneHuii aHali3 OCHOBHHUX HebOe3leK aKyMyJATOpHOI Oarapel, 110
BUKOPHUCTOBYIOTHCA [/ )KUBJIEHHA eJIeKTpoaBTOMO0OiiB [1, 2, 5] nokasas, 1io:

— TiJ 4Yac MOXeXi eJleKTpoKapa BUAUISETbCA 3HAaYHA KiJIbKiICTb HeOe3NMeuHUX
XiMiYHUX pevyoBUH, 30KpeMa Tako MoxkjuBa HasgBHicTb HCN Ta HF, mo 3060B’a3ye
pPATYBaJIbHUKIB BUKOPUCTOBYBATH 3aCO0M IHAMBIIyaJbHOTO 3aXUCTYy OpPraHiB IUXaHHS;
raciHHsl akyMyJISTOPHOI 6aTapei noTpebye 3HAYHOI KiJIbKOCTi BOAY;

— YCKJIaJHEHUH JOCTYI [0 aKyMyJIATOPHOI 6aTapei;
Pi3HOMAaHITHICTb OyZJ0BH Ta CKJIaZy €JIeM€eHTIB >KUBJIEHHS;

— sdBUILe NMOBTOPHOTO CaMO3aWMaHHA aKyMyJATOpPHOI OaTapel MOSCHIOETHCS
CaMOJIOCTATHICTIO XiMIYHOT'O TMpoOlecy, L0 MNPOXOAWTb B CepeArHi JiTik-iOHHOTO
aKkyMyJiaTopa (BUBIIBHSETHCA BeJIMKA KiJIbKICTh OKMCHUKA, 110 JOMOBHIOE KJACUYHUU
TPUKYTHUK FOPiHHS ).

CaMe TOMYy, BUKOPHUCTAHHSl IMOBITPAHOMEXAaHIYHOI IMiHU IiJ Yac TraciHHSA
aKyMYJIITOPHOI 6aTapei eJleKTpoKapiB € HeepeKTUBHUM. [ 3]

Hanpuknan, ansa toro mo6 3aracutu Tesla, 3a persnameHToMm notpi6Ho 11-18
TOHH BOJU [Ji1 3aHypeHHs aBTOMOOijg y Hel Ha 3 po6u. CtaHzapTHi pe3epByapu
BMillaloTh 1-2 TOHHU. HacTynmHa CKJIaJHICTb - BU3HAYUTHU KOHKPETHY MapKy
Najialoyoro aBTO. 3a TeXHiKOol Oe3Nekud OaTapel eeKTPoMoOijsg HeobXifHO
3HECTPYMUTH, ajle JiJIsl LIbOro MOTPIiOHI TBepAi 3HaHHS, /e 3HaXOJ4UTbCS 3alOBiTHUU
By30J1 260 neTJisd i YuM Moro obpisaTH.

OckizibKM 1Ii aBTOMOGIJII 3a 30BHIIIHIMU O3HAaKaMHM He BiJpi3HAIOTHCA Bif
3BuuyarHux T3, o6salHAHUX [ABUTCYHAMH BHYTPILIHBOTO 3TOpPaHHS, ajie CTaHOBJSATH
Jl0/1aTKOBY Hebe3neKy JJis1 npaliBHUKIB /lep:kaBHOI c1y>k06u YKpaiHU 3 HaJ3BUUYaWHUX
CUTYyalill miJ, 4ac BUKOHAHHS PSTYyBaJIbHUX Ta iHIIMX HEBiAK/IaJAHUX POOIT, HEOOXiJHO
pPO3pOOUTHU Ta BBECTHU OKpEMe MapKyBaHHA JJis TaKUX BUJiB aBTOMOOGIJIIB, NOMilljalouu
Ha MaluHi iHauBiAyanbHU QR-Kkof. Y sfikoMy OyJie 3HAXOAUTHCh XapaKTEPUCTUKU Ta
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po3MillleHHs aKyMyJsTOpHOI 6aTapel, 3amo0iKHMKA, KOHCTPYKTUBHE BHUKOHaHHS
€JIEMEHTIB KWBJIEHHA Ta CUJI0BUX MepeX BIJTHOCHO NPOCTOPY Ky30Ba Ta peKOMeHAallii
BUPOOHHUKA /1S TaCiHHA iX.

Puc. 1 - [oxcexncHull asmomobinb - KoHmeliHep 0151 2ACiHHS nojcexc Ha
e/1eKkmpoasmomobiisx, 045 NOBHO20 3AHYPEHHS asmomobiasd 3a 00noMo2010
MaHinyasamopa

BUCHOBKM:

— NpoaHalli30BaHO Ta OOIPYHTOBAaHO HebOe3NeKW Ta PHU3UKU, fAKI HeCyTb
aKyMYJISITOPHI 6aTapei;

— 3alpoIlOHOBAHO BIIPOBAJUTU OKpeMe MapKyBaHHA y BUraaAl QR-koay aida Ha
eJIEKTPUYHOMY 4M riopugHomy T3;

— HeoOXiHO TNPOBECTHM PO3POOKY TEXHIYHUX NpUJaaJiB [AJs TaciHHs
aKyMYJISITOPHOI 6aTapei eJleKTpoaBTOMOOIJiB;

— 3alpoONOHOBAaHO HaJaJji po3pOoOUTH METOAUKY [JIl TaciHHs, pATYBaHHA Ta
BUKOHAHHS iHIIUX HEBiK/IaAHUX POOIT Ha eJIeKTpOoMOOisax Ta riopuaHux T3.
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CYYACHI 3ACOBHM I TEXHOJIOTTI PE3EPBYAPHOI'O 3BEPITAHHA
HA®TU I HA®PTOIIPOAYKTIB

TexHoreHHa Hebe3mneka 36epiraHHs HapTH i HAPTONPOAYKTIB BU3HAYAETHCS
piBHEM BUMOT 0e3MeKH [0 pe3epByapiB, 1110 OYAYIOTbCS, TEXHIYHUM CTAHOM Cy4acHOTO
pe3epByapHOro NapKy, OCOGJMBOCTSIMHM MWUTTEBOrO IMKJIYy pe3epByapy miJ 4ac
BUKOHAHHSA Omepalii 3 TPaHCMOPTYBaHHS.

dopmyBaHHSI KOHLEMNIil 3HUKeHHS TEXHOTeHHOI Hebe3MeKu pe3epByapiB i
HapTU MOXK/IMBE TiJIbKM Ha OCHOBI pe3yJ/bTaTiB OLiHKU BiAMOBIHOCTI iX GaKTUYHOTO
CTaHy BUMOTraM 6e3MeKH.

TexHoreHHa Hebe3meka pe3epByapiB AJ HAQTH BU3HAYAETHCSI, B OCHOBHOMY,
JIBOMa KOMIIOHEHTaMU:

— CTaHOM Cy4aCHOTO pe3epByapHOro NapKy;

— TEeXHOJIOTi€l0 pe3epByapHOTro 36epiraHHs.

Ha paHuit 4yac pgna 36epiraHHa HadTH i HAaPTONPOAYKTIB 3acTOCOBYIOTH
Pi3BHOMAHITHY KiJIbKICTb KOHCTPYKIiH BepTUKaJbHUX CTaJbHUX pe3epByapiB
(35,52,56,58-68). 3 yacy ix mosiBU KOHCTPYKIif Li€l rpynyd He mpoTepmisia CyTTEBUX
3MiH. BoHM MaloTbh pi3Hi KOHCTPYKTHBHI Moaudikauii (3 MOHTOHOM i IJIaBaOYOH0
NOKpiBJiel0), HampaBJieHi Ha 3MeHIIeHHs BUTpAT MiJi 4Yac 306epiraHHda Bij
BUIIAPOBYBAHHSA, L0 NPUBOAWUTbH [0 NiJIBULEHHS CTiHKOCTI [0 BHUOYXIB 1 MOXEX.
TakuMu € BepTHUKaJIbHI UJIIHAPUYHI pe3epByapH 3 KOHIYHOIO NMOKPiBJiel0 6€3 NOHTOHA.
CyyacHi BepTHUKaJIbHI UMJIHAPWUYHI CTaJibHI pe3epByapd i3 CTalliOHADHUMU YU
IJIaBalOYUMHM NOKpiBassMU 06’eMoMm Big 100 go 5000 M3 ninaAThca HA TpH Kaacu [4]:

— kiac | (ocobsmBo HebesneyHi) - o6’emom 10000 M3 i Ginbine, a TakoX
pesepByapu 5000 M3 i 6isblile, AKi po3MillyIOTbCS B MeXXax MiCbKoi 3a6y/10BH;

— xuiac Il (pe3epByapu nigBuIieHoi Heb6e3nekH) — 06’emoM Big 5000 g0 10000 m3;

— kutac III (HeGe3meyHi pesepByapu) — 06’emoM Big 100 g0 5000 m3.

CTyniHb Heb6e3MeKW BPAxXOBYETbCA i, 4Yac MPOEKTYBaHHs CleljialbHUMU
BMMOTraMHU [0 MaTepiasiB, 06’eMaMMi KOHTPOJII0 B po60Uill JOKYyMeHTallii MOHTaXXHOTO
KOMILJIEKTY, a TAKOX MiJ 4ac po3paxyHKy KoedillieHTa HAJIINHOCTI 3a NpU3HaYeHHsAM [1].

[lig yac npoeKkTyBaHHA pe3epByapiB 3 pO3paxyHKOBOI TeMIIEpaTypOK HeCy4Yux
KOHCTpYKLiA Oisbmwie 100 °C noBMHHO BpaxoByBaTHUChb  (i3MKO-MeXaHi4yHi
XapaKTepPUCTHKU MapoK CTaJli, 1[0 BUKOPUCTOBYIOThCA NiJi yac BUpoOHULTBA. Harnsaz
3a TeXHIYHUM CTAaHOM pe3epByapiB Ilepe/ibavyae, B Meplly Yyepry, KOHTPOJb 3a CTaHOM
3BapHUX LIBiB Ha HUX. [lepe16aueHO MPOBOJAUTH MIOBHE OOCTEXKEHHS He pifillie 0JJHOTO
pa3y y 8 pokiB i yacTKkoBe 0OCTeXeHHsl He pijjllle 0JHOr0 pa3y B YOTHUPU POKHU [2].
[ToBHe 06cTexeHHS nepe/ibadyae OLiHKY (Pi3MKO-MeXaHIYHUX BJIACTUBOCTEN i CTPYKTypH
MeTa/ly Ta HMOro 3a/IMIIKOBOTO pecypcy poOOTH 3 BpaxyBaHHSIM IIBUJKOCTI KOpO3ii,
3MiHU MeXaHIYHUX BJIACTUBOCTEH, 00'eMy i XapaKTepy LIMK/IIYHUX HAaBaHTaKeHb pOOOTHU
pesepByapa Mpu HU3bKUX TeMnepaTtypax( Hrxde 40°C)[3].

[IpoBeseHi aHa/ITUYHI JOCIIIPKEHHA BKa3yOTh Ha OL|iHKY CTaHy pe3epByapHOro
NapKy B YKpaiHi:

— npubausHo 30 % pe3sepByapiB ekcmayaTyiTbcs 6isbiie 30 pokis, a 15 % -
MaKxe NiBCTOJIITTA | € BKpal 3HOLIEHUMY;
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— CyLiJibHA KOpo3if CTiHOK BUfABJeHa y 55 %, a KOpo3iHUH 3HOC JAHHUILA
nepeBUILYE FTPaHUYHUH, y 23 % i3 ync1a 06CTeXKEHUX pe3epByapiB;

— y NOKpiBJi ciocTepiraeTbcsa Kopo3sid Maxke y 30 % pesepByapis.

TakuM YMHOM, y mnepepaxoBaHMX KOHCTPYKTHUBHUX eJIEMEHTIB HaHObiibLI
CYTTEBUM JePeKTOM € KOpO3is MeTally CTIHOK pe3epByapy. BkasaHi jepeKTH MOXKYTb
NPUBECTH [0 aBapiMHUX CUTYyaLid 3 NOPYLIEHHAM LiJiCHOCTI pe3epByapiB, ax M0
NoBHOI ix pyiHanii. PyiiHanis pe3epByapiB y 35% npuBesa 0 aBapiliHUX cuTyauni 1 Ta
2 Kareropi. 3 KOX)KHUM POKOM Hebe3neka pyrHallii pesepByapiB 36iib1IyeTbCA [4].

ConjasbHa aKTya/lbHICTb MNpobJsieMH, SKy Tpeba BUPillyBaTH HEPO3PUBHO
NoB’si3aHa 3 eKOHOMikolo. Bucoka BapTicTh, TpPyAOMICTKiCTb i TpuBaJUil TepMiH
HiZIrOTOBKU OOMEXYIOTbh MOXJIMBICTb NPOBEJeHHS HATYPHUX BOTHEBUX BUIPOOYBaHb,
1110 NPUBOJAUTDL [0 HEOOXiJHOCTI BUKOPUCTAHHS PO3PaxyHKOBO-TEOPETUYHUX METO/iB
BU3HauYeHHs BUOYXOBOI Hebe3neKku pe3epByapiB JJis 36epiraHHs HaQTONPOAYKTIB. Ls
obcTaBMHA MOBMHHA OYyTH BpaxoBaHa MiJ yac PO3pOOKH HOBHUX METO/IB i TEXHIUHHX
IIPUCTPOIB.

TakuM yuMHOM, MUTaHHA 6e3MevyHOol eKclyaTalil pesepByapiB A 30epiraHHs
HapTONPOAYKTIB € AOCUTb aKTyaJlbHUM JJi1 MIicT i pailloHiB YKpaiHM 3 HasiBHICTIO
HadTo6a3. [lizBUILleHHS piBHA BUOYXOHEOEe3MeKU pe3epByapy, K CBIJUYUTh CTaTUCTHKA,
€ 3aBJJaHHAM, 1110 TOTpebye 0CO6/IMBOI yBaru.

CITUCOK JIITEPATYPH

1. ACTY 8855: 2019 «bByaiBni Ta cnopyau BusHaueHHsa kjacy HacaiakiB
(BigmoBigasbHOCTI)».

2. HAIIb B.01.058-2008/112. «[IpaBuia moxexHoi 6e3MeKHu i1 006 EKTIB 30epiraHHs,
TPAHCIOPTYBaHHA Ta peasizamnii HAQTONMPOAYKTiB».

3. HAIIB B.07.003-88/112 (BYIIII-88). «BemoMcTBeHHble ~ yKasaHUA 10
NPOTUBOINOXKAPHOMY  NPOEKTHPOBAHUIO  NPEeANpUSITHN,  3JaHHUM W COOPYKEeHUH
HedTenepepabaThIBawIled U HePTEXUMUUECKON MTPOMBIIIIEHHOCTHY.

4. ICTY b B.2.6-183:2011 Pe3sepByaphbl BepTHKaJIbHble LIUJIWHAPUYECKHE CTAJIbHbIE JJIf
HedTHU U HepTenpoaykToB. 061mue Texuudeckue ycaoBus (TOCT 31385-2008, NEQ).

YAK 614.841

Kapmoscwkuli C., 0-p mexH. HayK,
Kodpuk A., kKaHO. mexH. HayK,
Timenko 0., KaHO. MeXH. HAYK,
Mopos 0., KopHienko O.
IHcmumym depacasHoz2o ynpasaiHHA Ma HAYKo8UX 00CAI0HCEHb
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BU3HAYEHHA BIJHOCHOI BOTHETACHOI E@EKTUBHOCTI AEAKHUX BOJHHUX
BOTHEI'ACHHUX PEYOBHH IIIJJ YAC TACIHHA BOTHUIL IMTOXKEXKI KJIACY A

EpeKkTUBHICTD raciHH NOXeX 3HAYHOK Mipol 3a/ieXKUThb BiJ, BMijoro
BUKOPUCTAHHS OCOOOBUM CKJIAZIOM MiJIpO3AisiB OnepaTUBHO-PATYBaJbHOI CIYKOU
nuBisibHOro 3axucty JICHC YkpaiHu BiJloMHX CcOCOGIB i NPUMOMIB raciHHA MOXEX Y
NO€EJHAHHI 3 MaKCUMaJIbHUM BUKOPHUCTAHHSAM TEXHIYHUX XapaKTEPUCTHUK Ta IHIIUX
MMOKA3HUKIB IPOTUIIOMXKEXKHOI TEXHIKH, MTOKEKHO-TEXHIYHOT'0 OCHAIIlEHHS | BOTHETaCHUX
pe40BYH, 1110 BUKOPUCTOBYIOThHCH.

Bigomo, 1o Halb6ijibll MOUIMPEHOK BOTHEracHO PEYOBUHOK B CBITi € Boja.
JlocTynHiCTb, eKOHOMIYHA AOL/IbHICTh, iIHEPTHICTh MO BiIHOLIEHHIO A0 OibLIOCTI pigKUX
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Ta TBEPAUX PEYOBUH, MOXJ/IMBICTb BUKOPUCTAHHA Y PI3HUX arperaTHUX CTaHax Ta iHIUI
BJIACTUBOCTI XapaKTepU3yIOTh NepeBaru BOAM K BOTHeracHoi pedoBrHU. OZHaK BOJi 1K
BOTHEracHi¥ pe4oBUHI IPUTaMaHHI ps/, HeZJ0/1iKiB, 30KpeMa, BUCOKUM NIOBEPXHEBUW HATAT
i, AK HaACJIIJOK, HeJOCTaTHA 3MOYYyBa/lbHA 3JATHICTb IO BiJHOLIEHHIO [0 HEMOJIAPHUX
roprounx MatepianiB. CoJAM K BiIHOCUTbCS HEBHCOKA KiHEMaTW4YHA B’3KiCThb, fKa
00yMOBJIIOE IIBH/IKE CTIKaHHS BOJM 3 MOBEPXOHb, L0 TopsATb. B pe3ynbTaTi Ha came
raciHHs pifjko BUTpaya€eThcs b6isibiie 5 % Bciel mogaHoi BoU, pellTa NpoJIMBAEThCS MapHO,
NPU3BO/ASYH 10 IICyBaHHA Oy/liBeJib, MaiiHa Ta 06J/1afHAHHS.

Jns migBuieHHs1 epeKTUBHOCTI BOJAM IiJi Yyac raciHHs MOXex A0 Hel J0JaiThb
[I0BEPXHEBO-aKTUBHI pe4OBHUHHU, BOJOPO34YHUHHI [OJIMepH, HEOPraHiyHi CIOJYKH Ta IX
KoMb6iHauii [1-6]. 30kpeMa, BijoMo, 1110 /i1 3a6e31eYeHHsI Kpallloro yTpuMyBaHHS BOJU
Ha [IOBEpXHI TBepAUX TOPHYUX MaTepiajiB MOXJIKWBO 3aCTOCOBYBAaTU TaKi
BOJIOPO3YMHHI MOJIiIMEPH $SIK METHUJLEN0J03y abo KapObOMeTUJ/ILeNt/103y, A
3MeHIIEeHHs1 MOBEPXHEBOr0 HATAry — KOHLEHTPAaTH MiHOYTBOPIOBAyiB, a A0/JaBaHHS
cosiel KaJjito, HaTpito, ¢ochopy 3abe3nedye iHriOyBasibHUN edeKT miJi yac raciHHs
TBepAUX MaTepiasliB Ta piiuH.

B [HCTUTYTI Aep»aBHOro yInpaBJliHHA Ta HAYKOBUX AOC/IIKEHb 3 LIUBIJIBHOI'O
3aXUCTy NpPOBEJEHO [OCJi/P)KeHHs, sKi O6yJo COpsIMOBAaHO Ha MOUIYK UUIAXIB
niBUIeHHS eEeKTUBHOCTI BOJM MiJi Yac raciHHSA MOXKeX 3a PaxXyHOK J0JaBaHHS /10 Hel
iJIbOBUX JA06aBok. JlocaipkeHHs TOpPOBOAWUJMCA BifmoBigHO J0 «MeToaAuKHU
JloCJIiIKeHHsI BiJHOCHO1 BorHeracHoi epekTUBHOCTI 3 BMicToM NaSiO3 mij yac racinHs
BOTHHUL MOXeXi Kjacy A TOHKOpPO3NWJIEHUMU CTpyMeHAMH». BifjHOCHa BOrHeracHa
ebeKTUBHICTL BOAHOI BOTHEracHOi pe4YOBUHMU BHU3Hayajlacs LIJISXOM OTPUMaHHS
CHiBBiIHOLIEHHA MacCU BOJU, AKY BUKOPHUCTAHO IIiJi 4Yac raciHHd HeCTaHAApTHOrO
MOJIeJIbBHOIO BOTHHIA KJjaacy A [0 Macu BOJHOI BOTHEraCcHol pedyoBUHH, HAKY
BUKOPHUCTAHO IIiJj 4yac raciHHA MOJeJIbHOTO BOTHMILA KJacy A 3a THUX CaMUX YMOB.
Jlocni>keHHdA TMpPOBOAWJIUCA HA HeCTaHJAapTHUX MOJeJbHUX BOTHULIAX KJjaacy A
BUTOTOBJIEHMX 3 COCHOBUX OPYCKiB 3 nonepeyHuM nepepizom 30 Mm *+ 2 MM Ha 30 MM *
2 MM i goBxkuHO0 150 MM = 5 mm. lllTabenb MoJeJbHOro BOTHMILA CKJaJaBcda i3 5
1apiB, y KOXKHOMY 11api no Tpu 6pycka. [lno1ma ropiHHa HeCTaHAApTHOTO MO/JeJIbHOTO
BOTHHUIIA KJacy A ctaHoBuja 0,23 M2,

PesysbTaTu AocaigkeHb 3 BU3HAYE€HHS BiJJHOCHOI BOTHeracHoi epeKTHUBHOCTI
JOCJIIIKYBaHMX BOJHHUX BOTHEraCHUX pEYOBUH HaBeJleHO B Tabsauni. 3a 6asy
NOPiBHAHHA 0YJIO B3ITO epEKTHUBHICTb raciHHs 0OpaHOr0 MO/IeJIbHOTO BOTHHUIILA BOJIO0
3 gogaBaHHaM 0,2 % ninoytBoproBada AFFF, ockinbku BUKOpUCTaHHA JMlle BOAU (3a
MeTO/IMKOI0) He 3a6e3MevyBasio BIIEBHEHOT'O raCiHHA MO/JeJIbHOTO BOTHHUILA.

Tabauys 1 - Pesyabmamu docaidxceHb 3 BU3HAYEHHS B8I0HOCHOI 802HEe2acHoOi
edpekmusHocmi 800HUX B02HE2ACHUX PeYO8UH

Ne Ckiap, BigHocHa BorHeracHa
3pa3ka BO/JIHOI BOTHEracHOI pe4OBUHU epeKTUBHICTb
1 0,2 % ninoytBoptoBad AFFF + Boza 1,0
2 6 % K2CO3+ 6 % NazSiO3 + 0,2 % niHoyTBOprOBay 3,0
AFFF + Boza
3 12 % K2C03+ 12 % Na2SiO3 + 0,2 % niHoyTBOproBay 12,3
AFFF + Boza
4 0,1 % nosnimepHui resieytBoproBad + 0,2 % 1,2
niHoytBoproBad AFFF + Boga
5 15 % K2C03+ 0,1 % nosiimepHU# rejieyTBOPIOBAY + 5,9
0,2 % ninoytBoptoBad AFFF + Boza
6 15 % K2C03+ 0,14 % A12(504)3 + 5,6
0,2 % ninoytBoproBad AFFF + Boga
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3a pe3yJsibTaTaMM [AOCJi[KeHb BCTAaHOBJIEHO, 110 BOJIHI BOTHEracHi pe4oBUHU
3aMpONOHOBAHUX CKJIA/IiB € NePCIEKTUBHUMHU JJIs NMiABULIEeHHS ePEKTUBHOCTI raciHHs
noXxex kisacy A. OCKiJIbKM BUKOpPUCTAHa MeTOJMKa €MITye Jidlle MoJaBaHHA TOHKO
PO3NHUJIEHUX CTPYMEHIB BOJJHOI BOTHEraCHOI pe4HOBUHHU Ha MOJieJibHe BOTHUILIe KJaacy A
HEBEJMKUX pO3MipiB, 3alpONOHOBAHO NOJAJbIUI JOCHI[PKEHHA IPOBeCTH i3
BUKOPUCTAHHAM [€pEHOCHUX BOTHEraCHUKIB IIiJ, 4yac raciHHA CTaHAAapTU30BaHUX
MO/JieJIbHUX BOTHUL] B IIOJIITOHHUX YMOBAaX.
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MMOKEXHA HEBE3IIEKA KOPOTKOI'O 3AMUKAHHA

EslekTpu4yHa eHepria Ta eJIEKTPOYCTAHOBKU LIMPOKO 3aCTOCOBYETHCA B YCiX
ranyssix i y mobyTi - 3 eJIeKTpUYHUM O00JIa/IHAaHHSAM TpPOMaJisHU Ta NpaliBHUKH
NiATPUEMCTB, yCTAHOB Ta OpraHisanii cTUKarTbCcA WoAHA. OHaK, IPpU HeJOTPUMaHHI
NpaBUJl TOXKEXHOI 0Oe3NeKd, HempaBUJIbHOMY BHOOpi, MOHTaxi Ta ekcIJyaTanii
eJIeKTpoo06J1a/lHaHHS IPe/ICTaBJISIE MiABUIIEHY MT0OXKEKHY HEOE3MEKY.

OfHUM 3 MOIIMpPEeHUX i Hebe3NMeYHUX SIBUIL NMPHU BUKOPHUCTAHHI €JIeKTPUYHOIO
CTPYMY € KOPOTKe 3aMUKaHHS B eJIeKTpOMepexKax Ta eJIeKTpooOJ1aHaHHi.

OCHOBHI NPUYUH BUHUKHEHHS KOPOTKOTO 3aMUKaHHA:
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1. lIpupoaHe cTapiHHA i30/1411i1 e1eKTpoMepex, eJIeKTpo0o61aHaHHS.

2. BB Ha i30/1411i10 eJleKTpOMepex, eJIeKTPooO/IaiHAaHHA Henepe6aueHoTo
yMOBaMH €eKCIJlyaTalil cepefoBullia (BOJIOTiCThb, MiABUIEHAa TeMmIepaTtypa Y
NpHUMillleHHi, 3alUJIeHICTh, XIMiYHO arpecHBHI IapH i rasu).

3. MexaHiyHe NOIIKO/KEeHHS i30J1511ii eJleKTpoMepexX, eJIeKTPOoobIaJHAHHS, 1110
MOe BUKJIMKATH KpiM KOPOTKOrO 3aMUKaHHA 1le i ypaKeHHd JIOAUHU eJIeKTPUYHUM
CTPYMOM.

4. HenepenbaueHi ymMoBa eKcIiyaTallii eJleKTpOMepex Ta eJeKTPooO6JiaZjHaHHSA
CTPYMOBI HaBaHTAXX€HHA 1 NlepeBaHTAXEHHA eJIEKTpOMepexXi, 10 MOoXe NPUBECTH [0
HiZIBULIEHOT0 HarpiBaHHs i30J11ii CTPyMONPOBiAHUX XUJI €JIeKTPOIIPOBO/iB, KabeJliB 3
NOJa/JIbIIMM BUHMKHEHHAM aBapiiHOI0 peXHUMY — KOPOTKOTO 3aMUKaHHS.

TexHiyHiI HecipaBHOCTI eJ1IeKTP0061aHAHHS.

KopoTke 3aMUKaHHA 3arpOXKYE:

— BHUXOJIOM 3 JlaJly eJIeKTpOMepex, eJeKTponpuaafiB (MoxIuBO 6e3
NO/aJIbIIOT0 PEMOHTY);

— YpaOKEHHAM JIIOJAWMHU He JIMLIe eJIEKTPOCTPYMOM, a M pO3IlJIaBJeHUMU
O6pU3KaMU YaCTHUH MeTaJsly Ta i30Js1l;

— MoXexew abo BUOYXOM (MpU HAasgsBHOCTI BUOYXOHE6Ee3MeYHOro cepeioBUILA),
II0 MOXe BHHUKHYTHM 3a BiJCyTHOCTI ab0 HecnpaBHOCTI amapaTiB 3aXUCTy
OCBITJ/IIOBAJIbHUX Ta CUJIOBUX €JIEKTPOMEPEK.

11 3aXUCTY KUTJIOBUX KBapTHUp, Oy/iBesib Pi3HOr0 MpPU3HAYEHHS BiJ MOXexi
yepe3 KOPOTKe 3aMHMKaHHA PEKOMEHJAYETbCA BCTAHOBJIIOBATH Cy4YacHI aBTOMaTHU
noJiBiHOro 3axucTty. Taki BUMMKaui HaJilHilli, CIpaLO0Th, AKIO0 BUHUKHE KOPOTKE
3aMHUKaHHA, @ TAKOX Y BUNIaJKy TPUBA/IUX lepeBAaHTAXKEHb eJIEKTPUYHUX Mepex.

3 MeTOl0 HeJJ0MyLlleHH BUHUKHEHHA KOPOTKOI0 3aMUKaHHA B eJIEKTpOMepexax
Ta eJIEKTPOoOo61aiHAaHHI HEOOXiAHO:

1. He mnepeBaHTaXyBaTH €eJIEKTPUYHY Mepexy OJHOYACHUM BKJIIOYEHHAM
NOTY>XHUX €JIeKTPOINPUJIAAIB.

2. OnepaTUBHO yCyBaTH BUSIBJIEHI HeJ0JiKU npu eKCI1yaTarii
eJIeKTP0O00J/IalHaHHA, BUKJIWKATU MiATOTOBJIEHUU eJIeKTPOIepCoHasl, MAaUCTPIiB A
PEMOHTY esIeKTPOo06JIaZJHaHHS, T0OYTOBUX €JIeKTPONpUIA/iB.

3. He eKkcilyaTyBaTy HeCllpaBHi eJIeKTpONPUIaJH.

4. BCTaHOBUTH NPHUCTPIA 3aXWCHOTO BIJKJIOYEHHA ¥ aBTOMAaTUYHUM BUMHUKaY,
SKMM MiJ 4ac aBapiliHOI cuTyallii BiJK/JIIOYa€E eeKTPOKUBJIEHHS, YUM 3abe3nedyaThb
3aXMUCT BiJi KOPOTKOTO 3aMUKaHHA | IepeBaHTaXKeHH.

5. He IPOBOJUTHU pPEeMOHTHI po6oTu eJIEKTPUYHUX NPOBO/IOK,
eJIEKTpo0o6alHaHHA caMocTilHo. [lepioguyHO NpoBOAUTH NPOIAKTUYHI OT/IAAU
CTaHy eJIEKTpOMepeX, eJIeKTPo06/1a/[HAaHHS CUJIaMH1 KBaslipikoBaHOTO
eJIEKTpOnepCcoHany.

6. [lepe moyaTKOM NpOBeJleHHSI PEMOHTHHUX POOIT y MPUMIlleHHAX MOTPiObHO
nepeBipsATH HasABHICTb Ta Miclie NPOKJIAJKU eJIEKTPONPOBO/IB B cepeivHI OyAiBeJbHUX
KOHCTPYKIil (MepeBipUBIIM €JIeKTPUYHY CXeMY PO3BeJleHHSl eJIeKTPOINpPOBOJAKU abo
CKOPHUCTABUIMCh MeTa/lolIyKayeM).

7. IlpoBoAMTHM MOHTaX 1 PpPEMOHT eJIeKTpOMepexX, eJeKTPoob6/aiHaHHS
KBaJ/lipiKOBaHUM eJIEKTPONEPCOHA/IOM, 3 YypaxXyBaHHSIM MPOEKTHOI JIOKyMeHTallii,
BUMOT MPaBUJI NOXKEXKHOI 6€3MeKU Ta PaBuJl OY0BU €JIeKTPOYCTAaHOBOK.
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OCOBJIMBOCTI ITPOEKTYBAHHA BUCOTHUX BY AIBEJIb

OHoBJseHi JepxkaBHi 6yziBesnbHi HopMu /JIBH B.2.2-41:2019 «BucoTHi 6yAiBii.
OCHOBHI NOJIOKEHHSI» 3aCTOCOBYIOTHCA [JIsl NPOEKTYBaHHSA i OyAiBHULITBA BUCOTHHUX
KUTJIOBUX OYJMHKIB i rpOMa/icbKUX Oy/iBesib 3 YMOBHOI BUCOTOI MOHaA 73,5 M, y
TOMY YMCJIi )KUTJIOBUX OYIUHKIB BUCOTO!O 10 100 M i rpoMazicbKux 6yAiBesb — 10 150 M.

HopwMuy, 3akiazeni B JOKYMeHTi, HaZlal0Tb MOXJIUBICTb peasi3oByBaTH Cy4acHI
6e3neyHi, KOMQOpPTHI MNpPOeKTH, HOBi TexHOJIOTiI Ta pilleHHd 3 YypaxXyBaHHAM
HiZiBULIIeHHSI BUMOT NOXeXHOo1 6e3neku. [Ipy npoekTyBaHHI Ta OYAiBHUITBI BUCOTHUX
OyiBesib HEOOXiIHO MepeadaYaTH:

— MPOTHUNOXKEXHI BiJICTaHi Mi>K BUCOTHHMMM Ta iHIIMMHU OYZIiBJAAMU (AK JJi
oyaiBesib | cTyneHs BOTHECTIMKOCTI);

— BiJiCTaHb BiJi BUCOTHOI O6Y/1iBJIi 10 HAUOJIMKYOTO MPOTUIIOMKENKHOTO Aerno (Mae
OyTH He Gisibllle 2 KM M0 JJ0pOrax 3arajJlbHOro KOPUCTYBaHHSA, YaC NPUOYTTS MOMKEXKHUX
niZipo3/isiB He Gisblie 5 XB);

— Mpoi3au AJis MPOTUIIOXKEKHOI TeXHIKU (/10 OCHOBHUX €BaKyal[iiHUX BUXO/IiB
i3 OyiBJIi Ta 10 BXO/IiB, 1110 BeAYTh J10 MOKEXHUX JiPTiB);

— MaMJlaHYMKHU AJ5 pu3eMJieHHd rejikonTepiB (y paaiyci 2 KM Bij BUCOTHOI
oyaiBJi);

— TNpUMIileHHS AJ15 TI0KEXHOTO0 M0CTa Ha MeplioMy OBepCi BUCOTHOI Oy AiBJi;

— OCHaleHH BUCOTHUX TPOMaJCbKUX OyJiBesb 3acob6aMu iHAMWBiZyaJlbHOTO
3axXMCTy OpraHiB IMXaHHA [JI1 CAMOPSATYBaHHS JIIOJEH MiJl 4ac M0XKexXi;

— CUCTEMH IPOTUJUMHOIO 3aXUCTY;

— noxexHi Ji¢pTu BignoBigHo g0 BuMor JICTY-HBB 2.2-38 (kijibKicTb
NOXKEXKHUX JIIPTIB — HE MeHIle IBOX Y OyAiBJIi a60 B KOKHiH CeKIii BUCOTKH);

— ABTOMAaTHU4YHI CUCTEMHU IIOXKEXKHOI CHUIHasi3anil Ha OCHOBI aZjpecOBaHUX Ta
aJlpecoBaHO-aHaJIOTOBUX TEXHIYHUX 3aC00iB;

— OKpeMi CUCTEMU BHYTPILIHbOI'0 IPOTUII0KENKHOT'0 BOJOIIPOBOAY;

— aBTOMAaTH4HI CUCTEMHU MOXKEKOTACIHHSA (B YCiX BOYL0BaHUX, IPUOYA0BAHUX [0
BUCOTKH, FPOMa/ICbKUX Ta IHIIMX HEXKUTI0BUX NPUMILIEHHAX);

— YCTAHOBKMU CIIPUHKJIEDHUX 3pOLIYyBayiB HaJ, BXiJHUMHU JBepUMa KBAPTUP
330BHI, MIAKJI0YEHUX [0 CTOAKIB BHYTPIIIHBOI'0 NPOTUIIOXKEKHOTO BOLOIIPOBOLY.

JlepkaBHuMU ~ OyaiBesibHUMM  HopMmamMu  JIBH  B.2.2-41:2019 po3BoJieHO
IPOEKTYBAaTHU BUCOTHI IPOMajCbKi OYJAMHKU BUCOTOK 0 150 M; BBeZjeHO 000B’SI3KOBY
eHeproepeKTUBHICTb BUCOTHUX Oy/iBe/ib KJacOM He HWX4e «B»; BCTaHOBJIEHO BUMOTH
IIOJI0 KOPCTKOCTI CTajleBUX 1 3a/i300eTOHHUX OyJAiBeJIbHUX KOHCTPYKLIM [J1s
POEKTYBaHHS OiNblI HAZ[IMHUX KapKaciB BUCOTHUX Oy/iiBeJib; BBEEHO aepoJUHaMIuHUN
00/lyB Mozesield BUCOTHUX Oy/iBesib 3i CKJIaJHOK apXiTeKTYpPHOO, KOHCTPYKTUBHOIO Ta
reoMeTpU4HOI0 GpOopMOL0 337151 3abe3neuyeHHsI KOMPOPTHHUX BITPOBUX MOTOKIB.

Ha ekcrnyiyaToBaHMX MOKPIBJISIX BUCOTHUX I'POMA/ICbKUX OyZiBeJb J0MYyCKAEThCS
po3MilleHHs BIJAKPUTHUX JIITHIX pecTopaHiB, Kade, OrJIsJ0BUX MaWJaHYMKIB, 10
po3paxoBaHi Ha oZjHO4YacHe nepebyBaHHSA He Oisblie Hixk 100 ocib Ta i3 TakuUX JiJITHOK
HNOKpiBJIi HEOOXiZJHO Mepe/ibayaTy He MeHIIE 1BOX eBaKyaliiHUX BUXO/iB.

HoBi HopMHM 100 BUCOTHUX OyAiBeJb MiABUILIYIOTh $KICTb BHUCOTHOTO
OyiBHUIITBA, BIPOBA/KYIOTh Cy4dacHi iHXKe€HepHO-TeXHi4YHi pilleHHs Ta 3 BUCOKUM
CTylleHeM HaJAilHOCTI rapaHTylOTb 3abe3leyeHHs1 TMOXeXHOI O6e3mekd Mmij dac
eKcryaTalii BUCOTOK.
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YAK 614.841.45

Inarouenko I1., 3asumko 0.,
OHuwyk A., I'opdees M.
IHcmumym depcagHo20 ynpasAiHHA ma HAyKo8uXx 00CAidXHceHb
3 yusinbHozo 3axucmy, m. Kuis

PO YAOCKOHAJIEHHA METO/AIB BUIIPOBYBAHDb KABEJIIB,
NMPOKJIAZEHUX Y ITYYKAX HA NIOIIWPIOBAHHA IIOJIYM'A

HeoOxifiHicTh OLIiHIOBaHHSI 3JIaTHOCTI [0 MOIIMPIOBAaHHA NOJyM'sl KabeJiB,
NPOKJIaJleHUX y NMy4yKax HaBeJeHO B HU3Ii HOPMAaTUBHUX JOKYMEHTIB, Takux K [1-3]
Towo. Knacudikaljis 3a MM MOKAa3HUKOM MOXKeXHOI Hebe3neku BH3HAuveHa B [4]. 3
2013 poky B YkpaiHi jJig mpoBeJieHHs] LIbOr0 BHUJly BUIIPOOYBaHb 3aCTOCOBYBAJIMCh
noJiokeHHs1 cepii craHaaptiB [5-10], mwo O6ysu pos3pobseHi TexHIYHUM KoOMiTeTOM
cranaaprtusarnii «[loxkexxHa 6e3neka Ta npotunoxexHa TexHika» (TK 25). 3 ciunsa 2020
poky HakaszoMm /JIl «YkpH/ZIHL» [11] iM Ha 3aMiHy HaZlaHO 4YMHHOCTI HOBIH cepii
€BPONENCHKUX CTaHAAPTIB [12-17], NpUAHATHUX METO/IOM «ITiITBEP/KEHHSI».

B pe3yJsibTaTi aHaMITUYHUX AOCIIJPKEHD, IPOBEeJleHUX B paMKax BUKOHaHHA H/IP
«Y0CKOHaJIeHHs] MeTO/[iB BUIpPOOYBaHb», Oy/J0 BCTAHOBJIEHO, IO TMOJIOXKEHHS
cta”aaprtiB [12-17], B mopiBHsAHHI 3 [5-10], MicTATh HU3KY BiOCKOHaseHb. Tak, B [12], B
SKOMY BH3HAauyeHi BUMOTH [0 BUIPOOYBaJbHOrO YyCTAaTKyBaHHs, perJiaMeHTOBaHi
BiZiICyTHI B [5] Ta yTOUHEHi HaCTyMHI BUMOTH:

— JOBXMHa naTtpyoka Bij 3MimyBada BeHTypi 0 nanbHKKa Ma€ 6yTu = 150 MM,
aJsie He 6isbu1e Hixk 900 MM, a Horo BHYTPIilllHIK AiaMeTp Mae cTaHOBUTH 20 MM;

— JOBXWHY CTaHJAapTHOI Ta IIMPOKOI BUNIPOOYBaJIbHUX APabHUH 3alpOIIOHOBAHO
361bIIKMTH Ha 230-330 MM /il yJalITYBaHHS lLie OAHI€El J0OJAaTKOBOI LWAOJUHU AJis
3aKpimJieHHs1 KabeJsiB (3acTocyBaHHS J0JIaTKOBOI I1a6JWHM, HaWmepiioi Bijg JHA
BUIIPOOYBaJIbHOI KaMepH, [03BOJUTb YHUKHYTHU LIKIJAJIMBOrO SIBUILA NPOBUCAHHSA
HaJMipHO THYYKMX BiZlpi3kiB KabesiiB B Miclli NpUKJaJaHHS BUNPOOYyBaJbHOIO
nosym’s);

— BIZCTaHb BiJ] Ni/IJIOTU KaMepH [I0 MeZliaHy NaJIbHAKa Ma€ CTAHOBUTHU 630 MM *
5 MM (nopiBHsIHO 3 [5] 1}0 HOpMY 36i/b1IeHO Ha 30 MM);

— [JJ5 NaJbHUKOBOI CHCTEMH, y pa3i 3aCcTOCyBaHHfl MacCOBUX BUTPATOMIpIB,
JIONYCK MO BUTPATi MOBITPS, Ma€E CTAaHOBUTHU = 95 Mr/c (mopiBHAHO 3 [5] 10 HOpMY
3MeHILlIeHOo Ha 45 Mr/c), a OMyCK N0 BUTpPATi ra3y-npomnaHy, Ma€ CTaHOBUTHU * 11 Mr/c
(nopiBHsAHO 3 [5] 1110 HOpMY 36i/bIIEHO HA 1 Mr/C).

3araJlbHUM B/IOCKOHAJIEHHSM /IJIs CTaHAAPTIB 3 MeTO/iB BUNpoOyBaHb [13-17] €:

— aKTyasli30BaHO HOPMAaTHMBHUW JOKYMEHT [JJ BU3HAa4yeHHS TyCTUHU
HeMeTaJleBUX i30JIS1[iHHUX eJleMeHTiB Kabesto [18];

— BHU3HAYEHO HaJIeXXHUM CNocib6 ycTaHOBJIEHHs BiJpi3kiB kabeniB Ha
BUIIPOOYBaJIbHY [IpabHHY (BiApi3KHU Kabesl0o MOHTYIOTh Ha JpabVHi TAKUM YUHOM, 11106
iX BHYTpILIHIA 3TrWH, yTBOPEHUM BHAC/JiJOK HaMOTYBaHHSl Kabesl0 Ha KOTYLIKYy 4YM
dbopmMyBaHHS OyXTH, OYB HanpaBJIEHUU /10 3aiHbOI CTIHKH KaMepH );

— PpoO3lIMpeHO Aiana3oH po3MipiB ApoTy (AiameTp ApoTy - Big 1,0 MM 10 2,5 MM),
3aCTOCOBHOIO [Jf1 3aKpilJleHHs KabesiB fAiaMeTpoM noHaj 50 MM Ta npvHaMMHi 3
OJJHUM NpPOBiJHMKOM 3 MepeTHHOM O6inbiie 35 MM2Z, 10 J03BOJUTb epeKTHUBHilIe
3[IINCHIOBaTM MOHTaX OCOOJIMBO BaXXKKUX BiJ|pi3kiB Kabes0 Ha BUIPOOYBaJbHY
JipabuHy (111 BUMOra He3aCTOCOBHA /10 Ny4KiB KabeJiiB kaTeropii D [13]). Takoxk, MoxHa
3p0OUTH MPUNYILEHHS, 1110 3aKpilJIeHHs BiZipi3KiB KabesiB pOTOM GiJbLIOTO AiaMeTpy
JI03BOJINTh YHUKHYTH SIBUIA PO3pi3aHHS 000JIOHKU KabeJiiB HarpiTUM JJpOTOM B XOZi
NPUKJ/IAJaHHS BUNPOOYBAJIbHOTO MOJIyM'sl 3@ PaXyHOK 30i/bllIeHHS IJIOLi KOHTAKTY
OBEPXOHb.
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Pa3oM 3 TuM craHgaptu [5-10], mwo 6y/au NpuURHATI METOAOM NepeKJasy MalThb
pAJ CYTTEBUX IlepeBar B YaCTHHI BUMOT, BU3HAYEHUX B HAlllOHa/IbHUX NPUMITKaxX. Tak,
B po3aini 5.4 [6-10] BU3HaYeHi yMOBU JOCTPOKOBOIO NPUIIMHEHHS BUIPOOYBaHHA, a
caMe - fIKILO MOJYM '], [0 MOLIKMPIOETHCS MO 3pa3Ky, CATa€ 3a MeXi BEPXHbOI'0 OTBOPY
BUINIPOOYBaJIbHOI KaMepH. lle yTouHeHHs Jjae 3MOry YHUKHYTH TPHUBAJIOro NeperpiBy
BUIIPOOYBAJIbHOTO YCTAaTKyBaHHS, 110 MOXXe NPU3BECTU 10 HOro TemuoBoi fedopMariii
Ta Ha/IMipHUX HeOe3NMeYHUX BUKU/IB JIETKUX NPOAYKTIB 3TOpsiHHA KabesiB. B npuMiTui
po3ainy 8 [6-10] po3’sscHeHO BUMOTH 111010 TPOBeJieHHs [10/1aTKOBUX BUIPOOYBaHb, a
caMe y pa3i OTpUMaHHs He3a/l0BiJIbHOr0 pe3yJibTaTy BUNpPoOyBaHHA. B JlogaTky B [6-
10] eBpomneiicbKy BHUMOTY LI0J0 KPUTEPiI0 MaKCUMasJbHOI JIOBXKHMHHU MOIIKOKEHHS
3paska (He 6isbiie Hixk 2,5 M) «3meHuIeHo» A0 1,5 M BignosigHo g0 Bumor JACTY 4809
[4]. Takox, B cTaHzapTi [6] HalioHa/JbHOI NPUMITKOI NPOiHGOPMOBAHO, 110 JAHUHU
MeTo/, BUIPOOyBaHb B YKpaiHi 3aCTOCOBYOThH TaKOX /1Sl OLLiHIOBAHHSI BOTHE3aXUCHUX
NOKPUTTIB /1151 KabeJtiB.

Heo06xi/jHO 3a3HAaYMTH, 1[0 HA CbOT'O/IHi YMHHICTb cTaHapTiB [5-10] BigHOBIEHO
Ha HeBU3HAaYeHUU TepMiH, i, TaKUM YMHOM, BUNIPOOYBaJibHI J1JabopaTopii MalOTh 3MOTYy
aJlanTyBaTH BUNIPOOYBaJibHe yCTaTKyBaHHA A0 BUMor [12]. A opraHisanisiM, 1o 6yayThb
3aiMaTtucad 0oQOpMJIEHHSM CTaHAapTiB [12-17] MeToAoM nepekyaaZly € OakaHUM
CKOPUCTYBATHUCh 0CBiZIOM po3po6JieHHs cTaHAapTiB [5-10].

CIIMCOK JIITEPATYPHU

1. ABH B.2.5-23:2010 ImxeHepHe o06/iafHaHHA OyAWHKIB i crnopya. [IpoekTyBaHHsA
eJIeKTp006J1aiHaHHSA 06'€KTIB IUBIIbBHOT0 MPU3HAYEHHS.

2. JCTY HD 604 S1:2018 KaGesi cuioBi Ha Hamnpyry 0,6/1,0 kB ta 1,9/3,3 kB 3i
crenialbHUMU TIOKa3HMKAMHU MOKEXHOI HeOe3MeKH [/ BUKOPUCTAHHS HA eJIEKTPUYHUX
cranuisax (HD 604 S1:1994; A1:1997; A2:2002; A3:2005, IDT).

3. ICTY EN 45545-2:2017 3anisHU4HUAMN TpaHCHOPT. [[pOTUNIOXKEKHUH 3aXUCT PyXOMOT'0
ckaaay. Yactuna 2. Bumord 1010 BOrHeBOi OBe[iHKHM MaTepiaJsiiB Ta KoMrnoHeHTiB (EN 45545-
2:2013 + A1:2015, IDT).

4. JCTY 4809:2007 I3osiboBaHi MpoBOAY Ta Kabesi. BUMoru mokekHoi Ge3meKd Ta
MeTO/ 1 BUTPOOYBaHHS.

5. ICTY EN 60332-3-10:2013 BorHeBi BUNpo6GyBaHHS eJIEKTPUYHUX Ta BOJIOKOHHO —
onTUYHUX KabesiB. YacTtuHa 3-10. Bunpo6yBaHHs BEpTUKAJbHO PO3TalllOBAaHUX MPOBOIB ab0
KabeJiiB, MPOKIaZIeHUX y My4YKaX, Ha BEpTHUKaJbHe MOUIMPIOBaHHSA moayM'si. YcraTtkoBaHHs (EN
60332-3-10:2009, IDT).

6. ICTY EN 60332-3-21:2013 BorHeBi Bullpo6yBaHHSI €JeKTPUYHHUX TA BOJIOKOHHO -
ONTUYHUX KabesiB. YacTuHa 3-21. BunpobyBaHHs BepTHKaJbHO PO3TalllOBAaHUX MPOBOAIB abo
KabesiB, MpOKJaZeHUX y IMydKaX, Ha BepTUKaJbHe IMOIIUPIOBaHHA noaym’'s. Kareropis
Karteropis A F/R (EN 60332-3:21:2009, IDT)).

7. JCTY EN 60332-3-22:2013 BorHeBi BUIIPOOYBaHHS €JIEKTPUYHUX Ta BOJOKOHHO -
ONTUYHUX KabesiB. YacTuHa 3-22. BunpobyBaHHsI BepTHKAJbHO PO3TalllOBAaHUX MPOBOAIB ab0
KabesiB, MPOKJaZeHUX y My4YKax, Ha BepTHUKaJbHe MolnploBaHHA noayMm's. Kateropisa A (EN
60332-3:22:2009, IDT).

8. ICTY EN 60332-3-23:2013 BorHeBi BUNPOOYBaHHS €J€KTPUYHUX Ta BOJIOKOHHO -
onTUYHUX KabeniB. YacTuHa 3-23. BunpobyBaHHS BEpTUKaJbHO PO3TalllOBaHUX NMPOBOJIB ab0
KabesiB, MPOKJaZeHUX y My4YKax, Ha BepTHUKa/bHe NMOMpIOBaHHA noayM’'s. Kateropia B (EN
60332-3:23:2009, IDT).

9. ACTY EN 60332-3-24:2013 BorHeBi BUIIpOOYBaHHSA €JIEKTPUYHUX Ta BOJOKOHHO -
onTUyHUX KabeniB. YacTtuHa 3-24. BunpobyBaHHs BEpTUKaJbHO PO3TalllOBaHUX NMPOBOJIB 260
KabesiB, MPOKJaZEHUX y My4YKaX, HA BepTHUKaJibHe MolvploBaHHs nosyM’s. Kateropia C (EN
60332-3:24:2009, IDT).

10. ACTY EN 60332-3-25:2013 BorHeBi Bulpo6yBaHHS eJ€KTPUYHUX TAa BOJOKOHHO -
onNTUYHUX KabeniB. YacTuHa 3-25. BunpobyBaHHs BepTUKaJbHO PO3TalllOBaHUX NMPOBOJIB 260
KabesiB, NpOKJaZileHUX y My4KaX, HA BepTUKa/JbHe MolupioBaHHsa noaym’'s. Kateropis D (EN
60332-3:25:2009, IDT).

102



11. Hakas Al «YxkpHZAHL» Ne 153 Big 12.06.2019 «IIpo npuUHHATTA Ta CKacyBaHHSA
HalliOHaJIbHUX CTAaHAAPTiB».

12. ACTY EN IEC 60332-3-10:2019 BorHeBi BuUIIpOOGYBaHHsI eJIEKTPUYHUX Ta
BOJIOKOHHO-ONTUYHUX KabesiB. YactuHa 3-10. BunpobyBaHHS BepTHUKaJbHO PO3TAlllOBAHUX
npoBoAiB abo kKabesiB, MPOKJ3JEHUX y MydyKaX, Ha BepTHUKaJbHE MOIIMPIOBAHHS MOJYyM’s.
YcratkoBanHs (EN IEC 60332-3-10:2018, IDT; IEC 60332-3-10:2018, IDT) + IlonpaBka Ne
1:2019.

13. ACTY EN IEC 60332-3-21:2019 BorHeBi BuUNpOOGYBaHHSI €eJIEKTPUYHUX Ta
BOJIOKOHHO-ONTUYHUX KabesiB. YacTuHa 3-21. BunpobyBaHHsI BEpTUKaJbHO PO3TALIOBaHUX
npoBoJiB abo KabesiB, MpoKJaJleHUX y Ny4YKaX, Ha BepTHUKaJbHE MOLIMPIOBAHHS MOJIYM sl
Karteropis A F/P (EN IEC 60332-3-21:2018, IDT; IEC 60332-3-21:2018, IDT).

14. JACTY EN IEC 60332-3-22:2019 BorHeBi BuUNpoOGyBaHHS €eJIEKTPUYHUX Ta
BOJIOKOHHO-ONTHUYHUX KabesiB. YacTtuHa 3-22. BunpobGyBaHHSI BEpPTUKAJbHO PO3TALIOBAHUX
npoBoJiB abo KabesiB, MpOKJaJeHUX y Ny4YKaX, HAa BepTHUKaJIbHE MOLIMPIOBAHHS MOJIYM'sl.
Kareropis A (EN IEC 60332-3-22:2018, IDT; IEC 60332-3-22:2012, IDT).

15. ACTY EN IEC 60332-3-23:2019 BorHeBi BuUNpOoOGyBaHHS €eJIEKTPUYHUX Ta
BOJIOKOHHO-ONTHUYHUX KabesiB. YacTruHa 3-23. BunpobyBaHHsI BEpPTUKAJbHO PO3TALIOBAHUX
npoBoAiB abo KabesiB, MPOKJaJeHUX y Ny4YKaX, Ha BepTUKAJIbHE MNOLIMPIOBAHHS MOJIYM s
Kareropis B (EN IEC 60332-3-23:2018, IDT; IEC 60332-3-23:2012, IDT).

16. ACTY EN IEC 60332-3-24:2019 BorneBi BUNpoOGyBaHHSI eJIEKTPUYHHUX Ta
BOJIOKOHHO-ONTHYHUX KabesiB. YactuHa 3-24. BunpoOGyBaHHS BEpPTHKAJbHO PO3TALIOBAHUX
npoBoAiB abo KabesiB, MPOKJaJeHUX y Ny4YKaX, HA BepTUKAJIbHE MNOLIWPIOBAHHS MOJIYM s
Kareropis C (EN IEC 60332-3-24:2018, IDT; IEC 60332-3-24:2012, IDT).

17. JACTY EN IEC 60332-3-25:2019 BorHeBi BUNpoGyBaHHsS eJEeKTPUYHUX Ta
BOJIOKOHHO-ONITUYHUX KabesiB. YacTuHa 3-25. BunpobyBaHHA BepTHUKaJbHO PO3TAlllOBAHUX
NpoBOJiB abo KabesiB, NPOKJAJeHUX y Ny4KaX, Ha BepTHUKa/JbHe IMOIIMPIOBAHHA MOJIYyM's.
Kareropisa D (EN IEC 60332-3-25:2018, IDT; IEC 60332-3-25:2012, IDT).

18. ICTY EN 60811-606:2018 EjiekTpu4Hi Ta BOJIOKOHHO-ONTHYHI Kabesi. MeToau
BUIIPOOYBaHHs HeMeTajsieBUX MarTepianiB. YactuHa 606. ®izuyHi BunpoOyBaHHA. MeTonu
Bu3HavyeHHs ryctuHH (EN 60811-606:2012, IDT; IEC 60811-606:2012, IDT).

YAK 614.841.27:536.46

Kupuuenko €.1, Kosaauwun B.2, d-p mexH. Hayk, nhpoghecop,
Jsdrwwenko 0.1, kaHO. mexH. HayK, doyeHm,
Tomenko M.1, kaHO. ned. Hayk, doyeHm
Yepkacvkull IHcmumym nodxcexcHoi 6e3neku imeHi 'epoie YopHobuas
HayioHasbHo20 yHigepcumemy yugiivbHozo 3axucmy Ykpaiu,!
Jlveiscbkull depacasHull yHisepcumem 6e3neku HummeodisiabHocmi?

PE3YJIbTATHU AOCAIJKEHD BIVIMBY AUCIIEPHOCTI ITOPOIIUKIB MATHIIO
HA YAC 3rOPAHHA iX YACTUHOK B IPOLIECI TEPMIYHOT'O PO3K/JIAJAHHA
OKCHUAIB METAJIIB

AHani3 ICHYHOYUX [OC/II/PKEHb I[OBEAIHKU MeTasJleBUX IaJbHUX CyMillend B
yMOBax MiJBUILlEHUX TeMIepaTyp HarpiBy /03BOJISIOTb BCTAHOBUTH OCOOJIMBOCTI
MeXaHi3My BHCOKOTEMIIEpAaTyYpPHOIO OKUCHEHHs, 3alMaHHfA Ta TOpPIHHA 4YaCTUHOK
MeTaly Y aKTUBHUX OKHMCHIOBaJbHUX cepefoBuilax (Oz Ta iH.), IKi € OCHOBHUMH
ra3ono/liioHMMMU MPOAYKTaMH TepMIi4YHOro pO3KJaJaHHS OKCUJiB MeTasliB MpHU
TeMIepaTypax, BJAaCTUBHUX KOHJEHCOBaHiM ¢a3i cymimeld B ymoBax iX 3aliMaHHS Ta
pO3BUTKY ropinHs [1-3].

Brnepuie ekcnepruMeHTa/IbHO BCTAHOBJIEHO 3aKOHOMIPHOCTI BIIUBY MiJiBUILLEeHUX
TeMIlepaTyp HarpiBy Ta 30BHILIHIX TUCKIB Ha WIBUJAKICTb PO3BUTKY TOPiHHA CyMillen
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JUI pi3HMX Jjiana3oHiB 3MiHM IX TexXHOJIOTIYHMX NapaMeTpiB (BifHOCHOrO BMICTy
MeTaJIeBOro MaJbHOTO, UCIEePCHOCTI MeTaleBOro NaJbHOTO Ta OKWCHIOBAYA).

Jnsa dopMyBaHHA 3py4yHOI /11 NPAKTUYHOIO BUKOPUCTAaHHA 0a3y [JaHUX 3
NOKeKO0Hebe3MeYHUX BJaCTUBOCTEN NMipOTEXHIYHUX BUPOOIB HAa OCHOBI PO3TJ/IsiAyBaHUX
cyMmimied yci OTpUMaHi eKCHepUMeHTa/lbHI [JaHi NpeACTaBJeHI Yy BUIVIALI
eKCIIepUMEeHTAa/IbHO-CTaTUCTUYHUX MOJeJied, fKI [JO3BOJIAIOTb OTPUMYBAaTH BKa3aHI
JlaHi Ha KoMI'I0oTepi y pexxuMi Jiazory Ta peajbHOro 4acy 3a JJOOMOIOI Cy4aCHHUX
CTaHAAPTHUX NIAKeTIiB NPUKJIAJHUX IIPOrpaM.

Yac 3ropsiHHA 4YacTMHOK MarHil0 y ra3onoflibHuX MNpOAYyKTaX TepMiyHOro
PO3K/JaJlaHHA OKHUCHIOBAYa BU3HAYE€HO B pe3yabTaTi NPOBELEHUX [JOCHIKEeHb |
NpeACTaBJIEHO B BUIJIA/I 3a/IeXKHOCTEN. Pe3ysibTaTh NpoBeieHUX eKCllepuMeHTa/IbHAX
JlOCJIi/PKeHb 3 BU3HAYeHHs 3aKOHOMiIpHOCTeH BIJIMBY Ha 4Yac 3TOPSIHHA (7, C) YaCTUHOK
MeTaJliB y MOTOLi ra3ono/lioHUX NPOJAYKTIiB PO3KJaJaHHS OKUCHIOBaya ix po3Mipy (dx,
MKM), BiZIHOCHOI MacoBoi KoHUeHTpauii KucHio (Cp,) Ta 30BHimIHbOrO THUCKY (P, Ila)
npejcTaBJeHo Ha puc. 1 - 2.

T 10 e P .10 /D
~ A
0,45 0,45
0,30 2 0,30 =
r/ }, r/‘ 5 //-"
i
0,15 | = 0,15
[ — {_}__f-” Lﬂ_ﬂ_ﬂ_,ﬂ-—{i" R
D Al D e
50 100 150 200 250 300 4., ww 50 100 150 200 250 300 4., mw

Puc. 1. - Bnaue gidHocHoi koHyenmpayii kucuio (a, P = 10° I[la) ma 308HIiWHb020
mucky (6, Cp,= 0,4) Ha 3asedxcHICMb 4acy 320psiHHSL YACMUHKU MQA2HII0 Yy NpodyKmax
pO3KAa0aHHsS OKucHioga4a 6id ii posmipy: 1 - Cyp, = 0,1; 2 - Cy, = 0,4; 3-Cp, =08, 4-P =
10°Ila; 5-P=10%1la; 6 - P =3-107 Ila; o, ®, A - ekcnepumeHmMa/abHi dai

0,50

[T T

045
0,30

015

Puc. 2. - TpusumipHe 306pajxceHHs 3ajexcHocmell 4acy 320psiHHA 4YACMUHKU
MA2HI0 y NpodyKmMax po3kAadanHsa oKucHwosa4a: a) - eid dy ma Cy,; 6) - 6id Cop, ma P
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AHaJi3 OTpUMaHUX [aHHUX, NIpeJCTaBJeHUX Ha puc. 1 - 2, nokasye, 1o 3MiHa
BKa3aHUX IapaMeTpiB CYTTEBO BIUIMBAE Ha XapaKTep MOBEAIHKM Yacy TOpiHHA
YaCTUHOK MeTaJIeBOT0 MaJIbHOrO: 30i/blieHHs dy HOPU3BOAUTH [0 HOMITHOIO
3poCTaHHA 7 (y 2...4 pasu), a 36inbiienns Cp,, V ta P - 10 3MeHLIeHHA 7.y 2...2,5 pas3u

(an1s1 Cp,), y 1,8...3,7 pasy (ana V) tay 1,6...3,5 pasy (ana P).
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OCOBJIUBOCTI MPOLIECY TOPIHHA KOMIIOHEHTIB MMIPOTEXHIYHUX CYMIIIEA
HA OCHOBI ITIOPOIIKIB METAJIEBUX ITAJIbHUX

[IpoBeneHi Jocai»)keHHs 1[0/I0 MOBEJiHKU KOMIIOHEHTIB CyMilllel 3 MOPOUIKiB
MeTaJleBUX NaJbHUX Ta okKucawBayy NaNO3 B yMoBax NiJABHUILEHUX TeMIlepaTyp
HarpiBy J03BOJIUJIM BCTAaHOBUTH, L0 IpOLieC TOPiHHA KOMIIOHEHTIB NipOTEXHIYHUX
CyMiliel NpoTiKaE B yMOBHO NNPOCTOPOBO PO3/iiyIEHUX 30HAX, 30KpeMa B KOH/IEHCOBaHIn
¢dasi (Ha noBepxHi ropiHHs) Ta y ra3oBii ¢asi (B 30Hi noaym’s) [1-4].

[IpoBeieHM aHa/Mi3 eKCIepHMEHTaJbHUX BifjoMocTed npo ¢i3uKo-xiMiuHi
NpoLecH, 10 NPOTIKATh y Pi3HUX 30HAX MOPIiHHA KOMIIOHEHTIB CyMilled [03BOJISIE
BCTAaHOBUTU MeXaHIi3M IX FOPiHHA 3TiJHO AKOrO IpoLieCc NepeTBOpeHH:A KOMIIOHEHTIB
BUXiZHOI mipoTexHiYHOi cyMmilli B NpPOJAYKTH 3TOpPaHHS B MEepLIOMY HaOJMXXeHHi €
CTallioHapHUM, OJHOBHMMIPHUM | NpPOTIKa€ B HACTYIHUX TPbOX HaWXapaKTepHILIUX
30Hax (puc. 1) [1-6]:

3oHa | - e nporpiTuil map B KOHJIeHCOBaHil $a3i KOMIOHEHTIB NipOTeXHIYHOI
CyMili, ie MOXHa 3HeXTYBAaTH XiMiYHUMU NIepeTBOPEHHAMMU.

3oHa Il - e peakuiliHa 30Ha KOH/,eHCOBAaHOI pa3y KOMIIOHEHTIB MipOTEXHIYHOI
CyMillli, B AKiM TBepJa CyMill NepeTBOPIETHCA B ras, 0 MICTUTb OKpeMi YaCTUHKHU
MeTasny.

B wMexax 3o0oHu Il BigbOyBaeTbci pO3KJaJaHHS OKHCHIOBadya y BUIJAA]
pPO3IUIaBJE€HOr0 Mapy 3i 3HAYHUM I[OIJIMHAHHAM TeIla | eHepriiHe OKUCHEHHA
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YaCTMHOK MeTajeBoro mnajbHoro. B 3oni Il BigOyBaeThca cnanaxyBaHHSI 4YaCTHHOK

MeTaJly Ha ITOBEepPXHi rOpiHHA KOMIIOHEHTIB NMipoTeXHIYHOI cyMmilli. B fanoMy BUnagky

NIOBEpPXHS IOPIHHA NipOTEeXHIYHOI CyMillli BU3HAYa€ThCA AK IUIOLIKMHA, HA AKIM TBepZa

CyMilll BTpaya€ BJIACTUBOCTI  CYLIJIbHOTO KOHJAEHCOBAaHOTO CepefoBMILa, i

XapaKTepU3YETbCA CepeHbOI TeMIlepaTypor Th. BCTaHOBJIEHO, 1110 YACTUHKU MeTally

3 IOBepXHi rOpiHHA MipOTEXHIYHOI CyMillli HecyThCs ra30BUM NIOTOKOM Yy ra3oBy ¢asy.
3oHa Il - e 30Ha TenJoBU/iJIeHHS ra30Boi dpasu.

B rasoBii 30HI AuclneproBaHi YaCTUHKM MeTaJIeBOTO NAJBHOIO 3rOpSATH B
Audy3iiHOMY pexuMi B NOTOLI NPOAYKTIB pO3KJaJaHHS OKHCHIOBa4a, YTBOPIOIOYHU
NPOAYKTU 3ropsaHHA 3 TeMmineparyporw T.. Temno, 10 BUAIIAETBCH, LUJIAXOM
TeIJIONpPOoBiAHOCTI i pagiauii nepenaetrbcesa y k-dasy.

& T T
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L

Puc. 1. - Cxema po3nodiny memnepamypu no6.1u3y n08epxXHIi 20pIHHS KOMNOHEHMI8
nipomexHivyHoi cymiwii

CIIMCOK JIITEPATYPU

1. Kyrychenko O. V. Determination of the content of high-temperature condensate in the
combustion products of pyrotechnic nitrate and metal mixtures at high external pressures / O.
V. Kyrychenko, 0. S.Dibrova, R. B. Motrichuk, O. S.Baranovsky, V. V. Tsibulin // Science and
production: interuniversity thematic collection scientific works, 2018. - No 19. - P. 323 - 332.

2. Kyrychenko O. V. Investigation of ignition and combustion of particles of aluminum
and magnesium alloys in the decomposition products of solid pyrotechnic fuels / O.
V. Kyrychenko, O. S.Dibrova, R. B.Motrichuk, V. A.Vashchenko, S. 0.Kolinko // Scientific
Bulletin Civil Protection and Fire Safety, 2019. - No 2 (8) (ISSN 2518-1777) - P. 81-85.

3. Kyrychenko O. V. Investigation of the influence of charge strength of pyrotechnic
nitrate and metal mixtures on fire safety of products based on them / O. V.Kyrychenko, O.
S. Dibrova, R. B. Motrichuk, V. A. Vashchenko, S. 0. Kolinko, V. V. Tsibulin // Bulletin of Cherkasy
State Technological University, 2019. - No 3. - P. 56 -67.

4. Kyrychenko O. V. Investigation of ignition and combustion of metal fuel particles in
the decomposition products of nitrate-containing oxidants and organic substances under
external thermal influences / O. V. Kyrychenko, R. B. Motrichuk, O. S. Dibrova, V. P. Melnyk, V.
A. Vashchenko, T. I. Butenko // Collection of scientific works Problems of fire safety, 2020. - No
47.-P.50 - 59.

5. Kyrychenko O. V. Determination of critical modes of development of combustion
processes of pyrotechnic nitrate and metal mixtures in the conditions of external thermal
actions / O. V.Kyrychenko, O. S.Dibrova, R. B. Motrichuk, V. A. Vashchenko, S. O.Kolinko, T.
[. Butenko, V. V. Tsibulin // Bulletin of Cherkasy State Technological University, 2020. - No 2. -
P.123 -133.

6. Motrichuk R. B. Laws of the influence of technological parameters and external factors
on the temperature and composition of combustion products of pyrotechnic nitrate-metal
mixtures / R. B. Motrichuk, O. V. Kirichenko, V. A. Vashchenko, S. O. Kolinko, T. I. Butenko, E. P.
Kirichenko, V. V. Tsybulin // Bulletin of Cherkasy State Technological University, 2020. - Ne 4. -
P.131 - 142.

106



YAK 614.841.345.6

Kosanvos A.l, kaHO. mexH. HAYK, C.H.C.,

Tomenko B.2, kaHO. mexH. Hayk, doyenm, llJosnokos E.1
HayioHasbHUll yHieepcumem yugisibHo20 3axucmy YKkpaiHu,!
Yepkacvkull iHcmumym nocexcHoi 6e3neku imeHi I'epoie YopHobuas
HayioHanbHo20 yHI8epcumemy yugisibHo20 3axucmy Ykpainu?

OI[IHIOBAHHSA BOTHECTIMKOCTI BOTHE3AXUIIIEHUX
BYAIBEJIbHUX KOHCTPYKLIA

AHani3 cyyacHOro ctaHy 3abe3neyeHHsl MOXKeXHOI 6e3MeKH Oy/iBesib Ta CIOPY/
NPOMMCJOBOTO Ta LMBIJIbHOTO OyAiBHUITBA [OKa3aB HAsBHICTb MNPOTUPIY, 1[0
BUHUKAIOTh B Mpoleci aHali3y YMOB 3abe3neyeHHs] BOTHECTIMKOCTI BOrHe3aXUILeHUX
Oy/iBeJIbHUX KOHCTPYKIiK. PO3B’s1I3aHHSA 1IMX NPOTUPIY CTBOPUTH YMOBH JJ1s 6€3ne4YHOi
eKcIyaTaiii 6y/iiBesib Ta CIOpPY/i 3 BAKOPUCTAHHSIM BOTHE3aXUIeHUX 3a/1i300€ TOHHUX
Ta CTaJeBUX KOHCTPYKI[il 3 HAyKOBO OOIPYHTOBAaHMMM MapamMeTpaMu ix
BOTHE3aXHMCHUX MNOKPHUTTIB. Ha migcraBi aHanisy BcTaHOBJEHO, L0 3a6e3nevyeHHs
HOPMOBAHOTO 3HAaYeHHsI MeXXi BOTHECTIMKOCTI HECYYUX eJIeMEHTIB 3a/1i300eTOHHUX Ta
CTa/IeBUX OY/liBeJIbHUX KOHCTPYKIIIA € BaXX/JIMBOK i JJOCUTH CKJAJHOK MP06JeMOlo,
pO3B’sI3aHHSA AKOI JIO3BOJIUTh Ha CTajil MPOEKTYyBaHHs, OY/IiBHUIITBA Ta eKCIIyaTallii
OyaiBeJib i ciopyA 06’€KTiB MPOMHMCI0OBOTO Ta LIMBIJILHOTO O6YAiBHUI[TBA 3aCTOCOBYBATH
y CydacHOMY OYZAiBHMILITBI Oy/iBeJibHI KOHCTPYKIil, Ki 31aTHI 3a6e3Me4ruTH OYAiBJIIM
Y{d CHOpPYJAaM CTIMKICTb IPU BUCOKOTEMIIEPATypPHOMY BIJIMBI ab0 NpU pyUHYBaHHI
BHACJIiI0K NMOPYIIeHHs] HOPMaJIbHOTO UKy PYHKI[IOHYBaHHSA 00’€KTY [1].

OHUM i3 NIpiOpUTETHUX HANIPSIMKIB 3a6e3neyeHHsI BOTHECTIMKOCTI OyiiBeJib Ta
CIOPYJ, € BUKOPUCTAaHHA BOTHe3axXWIeHUX OyJiBeJbHUX KOHCTpyKLiH. [ligBuleHHA
BOTHECTIMKOCTI  BOTHe3axXWIeHUX OyZiBeJbHUX KOHCTPYKLil 3abe3nevyyeTbcs
BUKOPDUCTAHHSAM BOTHE3axXMCHUX pEYOBUH, 110 VYTBOPKIOTH HA [OBEpPXHi, L0
3aXMILAETHCH, BOTHE3aXWCHI MOKPUTTH 3 HAYKOBO OOI'DYHTOBAaHMMH IapaMeTpaMH.
EQeKTHBHUM MPUHILIMIIOM MNiJBULIEHHS BOTHECTIMKOCTI BOrHe3aXUIleHUX Oy/liBeJIbHUX
KOHCTPYKIil € 3aCTOCYBaHHSl peaKTUBHUX Ta NaCUBHHUX BOTHE3aXWCHUX NOKPUTTIB A/
BOTHE3aXWUCTy CTaJeBHX Ta 3aJi300€TOHHUX KOHCTPYKILiH, fKi MiABULIYIOTb MeXY
BOTHECTIMKOCTI TaKUX KOHCTPYKI[ill 10 HOpMOBaHHX 3Ha4eHb. [IpoTe, HA CbOTOAHIIIHIN
JleHb HeJIOCTaTHbO TOYHO Ta B IMOBHIA Mipi BHUOKpeEMJIEHO Iepesiik HeobXiJHUX
napaMeTpiB TEIJIOBOr0 CTaHy BOTHE3aXUIeHUX HeCyYMX CTaJieBUX Ta 3a/71i300eTOHHUX
KOHCTPYKIid JJisi 3abe3ledyeHHs BOTHECTIMKOCTI OyJiBesb Ta CHOpPYyA 0OpU iX
eKCIlyaTalii B yMOBaX BHUCOKOTEMIIEpATYpPHOIr'O BIUIMBY IOXKeXi, TaK fAK HaCJiJO0K,
BTpaTa CTIiMKOCTI i eKcJyaTaliiHOI MPUJAATHOCTI K OKPEMHX KOHCTPYKIIiH, TakK i
6yaiBui B nisomy [2].

BorHesaxucHi MOKPUTTA NpeACTaBJIeHI IIUPOKUM CIHEKTPOM fIK BITYM3HAHOTO,
TakK i 3aKOpPJJOHHOI'0 BUPOOHHUIITBA, aHaJli3 XapaKTEPUCTUK SKUX NOTPebye AeTaJlbHOTO
BUBYeHHs. BpaxoByloouu BUKJIaZileHe, BU3HAaYeHHS1 epeKTUBHUX 3ac00iB, TEXHOJIOTIN Ta
MEeTOJIMK pPO3paxyHKy BOTHECTIMKOCTI OyJiBeJbHUX KOHCTPYKLi Ta mNapaMeTpiB
BOTHE3aXUCTy OyAiBeJIbHUX KOHCTPYKIIiM B I[iJIOMY € JJOCUTb aKTyaJlbHOI MPO6JIEMOIO.
ToMy peTanbHUM aHasi3 CKJaJy Ta BJIACTUBOCTEM BOTHE3aXWCHUX PEYOBUH, L0 B
NOJa/IbIIOMY JlaCTb 3MOTY HAyKOBOI'O OOIPYHTYBaHHSI MapaMeTpiB BOTHE3aXHUCHUX
NOKPUTTIB /JJi1 BU3HAUYEHHs BOTHECTIMKOCTI BOTrHe3axUIleHUX 3a/i300eTOHHUX
KOHCTPYKIIil, € HEJJOCTaTHbO JIOCJiP)KEHOI0 MPOOJIEMOIO, BUPIllIeHHS KO 103BOJIUTD 3
GI/JIbIIOI0 TOYHICTIO MiJAXOJUTH A0 OILiHIOBAaHHS BOTHECTIMKOCTI BOTHe3axXHIeHUX
OyiBeJIbHUX KOHCTPYKILiH [3].
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AECTABUII3ALIA ITOTOKY PIANHU B KAHAJII
I3 3MIHHOIO 110 OBKWHI BUTPATOIO

Teuvis B'I3KMX | aHOMaJIbHO-B'SI3KMX PiJJUH B KaHaJ/aX i3 3MiHHOIO MO JIOBXHHI
BUTPATOIO Ma€ CBOI 0CO6GJIMBOCTI. Taka Tediss Hal4yacTille € HeCcTabi/1i30BaHO1O, a piBeHb
Jectabinizanii noB'sA3aHUM He TiJIbKK 3 Bil0OPOM MO JOBXXHUHI MaricCTpaJibHOTO KaHaJly,
a TaKoX pAAOM iHIIKUX GAKTOpPiB, OAHUM 3 SIKMX € PEOJIOTIUHI BJACTUBOCTI piAuHU. AK
NpPUKJ/AJ PO3rJSHEMO MIHOYTBOPIOWOYI J00AaBKH, 110 BUKOPUCTOBYIOTHCA B MOXEXHIN
cnpaBi, AKi B JeAKHWX BUNAJKaX € HEHbIOTOHOBCKUMH piAUHAMHU. 3 LbOr0 MOXHa
3pOOMTHU BHCHOBOK, L0 i3 3MiHOIO MO JOBXWHI BUTpaTh Q, 3MIHIOETbCS Tpafi€HT

4Q

MIBUJKOCTI ¥ =?, a, OTKe, i IMHAMi4yHa B'SI3KIiCTh |, 110 NMPHU3BeAe A0 A0JATKOBOTO

dakTopy Aectabinizalii noToKy.

HactynHuMm ¢akTopoM aecrabinizaiii Moxke 6yTH KpUBH3HA %prGOHpOBO,U,y,

10 COpHUSIE Mepepo3noily UIBUAKOCTEH MO HOro mnepepisy Ta AOBXWUHI. Bakiupe
3Ha4YeHHS Ma€ TaKOX TeMIlepaTypHUH GaKTop.

HecTtabinizoBani mnpouecd BOJONPOBIAHUX CUCTEM 3pOIIEHHS, CHUCTEM W10
BUKOPUCTOBYIOTbCSI B IOMEXHIM TeXHili, K NpaBWJO BHU3HA4yalOTh iX poboTy i
HaJAiMHICTP B yMOBax ekciuyaTayii. OfjHaK Taki mpouecu MOXyTb OYTH NPUYHUHOIO
Jlectabinizanii po60oTu 06s1alHAHHA 1| TOMY po6JieMa 0GI'PYHTYBaHHS PO3PaxXyHKOBUX
napaMeTpiB cMCTeMU, SIKi 3a6e3neUy0Th HaZliHHICTb pOOOTH, aKTyasIbHa.

Jlo HecTabini30BaHMX MPOLECIB PyXy PiAMHU B MOXEXKHiM TeXHili BiAHOCATH
NpOoLIeCH B Pi3HUX TUNAX PO3MO/iJIbHUX i 3pOlllyBaJbHUX HalipHUX TPyO6ONpPOBOAaX, e
pyX piiMHU Bif0yBa€TbCcA 3i 3MiHHOI0 MO AOBXWHI Macow. OJHi€I0 3 BUMOT [0 LIUX
CUCTEM € BUMOra PiBHOMIpPHOCTiI 3pOIlEHHS NOBEPXOHb 3 OJJHAKOBUMH BUTpPATaAMU
pPiIMHM Ha OJUHHUII0 MOBEPXHiI 3 ypaXyBaHHSM BUMOT LI0J0 €Hepro3depekeHHs. Y
3B'SI3Ky 3 LUM, OJJHI€I0 3 MepUIOpO3psAHUX 3aBJaHb B 1IbOMYy HAMpSMKY, € 3aBJaHHS
IPOrHO3yBaHHSA pOoOOTU NOJIOHUX 3POIIYBaJIbHUX CUCTEM MPU 3a/laHUX TeOMEeTPUYHUX
XapaKTepUCTUKAX, a TAKOX KiHEMAaTUYHUX | IUHAMIYHUX XapaKTepUCTHUKaAX [IOTOKY.
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OCHOBHOI0O MPHUYMHOK BHUHUKHEHHS HeOe3NeuyHUX NOAIM y pesepByapax A/
30epiraHHs HapTHU i HAQTONMPOAYKTIB € BiAKPUTUH BOTrOHb, BOTHEBI po6oTH. CaMe yepes
BOTHEBI po60TH BUHHUKJIO 26,9 % noxex. HeobepexxHe moBoKeHHS 3 BOTHEM IIif 4yac
PEMOHTY pe3epByapiB, eJIeKTPUYHI Ta MexaHIYHI iCKpH, a TaKOoX rapsadi BUXJIONU BifJ
[JIyIIHMKa aBTOMOOLIA Oysau npuyvMHow 11,6 % Bijg 3arasbHOl KiJIBKOCTI HOXEX Y
pe3epByapax. [lif yac oyuMiLeHHA Ta peMOHTY pe3epByapiB BUHUKJIO 37,2 % Moxex Bij IX
3arajibHoi KiJibKocTi. 18 % BiJ 3arajibHOI KiJIbKOCTi MoXKeXX BUHUKJIW BiJi caMO3alMaHHs
nipoQOpHUX BiJK/IaZieHb, NpUYoMy 64 % Takux NOXeX 3adiKcoBaHO Ha 00’eKTax
BUA00yBaHHA HadPTH i 36 % — y pe3epByapHUX NapKax HapTonepepoOHUX 3aBOJiB. Penrra
NOoKeX BiZibyJs1acsl BHACIIOK MiAnasy Ta 3a iHIIMMHY OIpUYUHaMHu [1].

BignosigHo p0 w™etoguku JICTY ISO 31000:2018. MeHeKMEHT pPHU3HUKIB.
[IpyHUMNN Ta HAaCTaHOBHU [2] pU3MK MOKe MPUMMAaTH TPU 3HAUYEHHS - KHENPUUHATHUNY,
«BUCOKHU» 1 «IpUHAHATHUM». /i1 yMOB pe3epByapHoro napky HadpTob6asu TOB «AnbsHc
Oin Ykpainu» 6yJ10 oljiHEHO pU3WKU BUHUKHEHHS Hebe3MeuHux nojiu (TabJ.1).

HactynHui#t eTan npoueaypy OL[iHKM PU3MKIB — yIpaBJ/IiHHA PU3UKOM. fKI0 PU3UK,
BU3HAaY€HUM Ha MoNepejHbOMY eTali € HENPUUHATHUM ab0 BUCOKHM CJIiJi BUSHAUYUTH
3axX0U MO0 3HWXKEHHIO pPIBHA PU3MKY [0 JAONYyCTUMOIO HU3BbKOIO piBHA. 3axojaM, L0
3anobirae KMMOBIpHICTb peasizaiii Hebe3nekd, NOBUHHA BiAJaBaTHCA IepeBara B
NOPIBHAHHI 3 3aX0/4aMH, 1110 3MEHIIYITh TAXKKICTb HAC/TIAKiB.

[l yMOB pe3epByapHHUX MapKiB 3a [aHO MeTOJUKOK BU3HAYEHO, 1110 PU3UKH 110
BCiM TPbOM CLI€HAPiSIM € KHENPUHUHATHUMM ».

[Io KOKHOMY 3 TpPbOX ClieHapilB HEOOXiIHO 3aCTOCYBaTH YIpPaBJIiHHSA PU3UKAMHU.
KopuryBanpHi 3axoAu 0e3neku TMOBUHHI OyTHM 3/iliCHEHI B TakoMy MOPSJKY
MPIOPUTETHOCTI:

a) yCcyHeHHs1 Hebe3NeK/pU3UKIB — SIKI0 MOJIMBO, NOTPIOGHO MOBHICTIO YCYHYTH
JbKepesio HeOe3MeKW 1| TMOBHICTIO YHUKHYTU pU3UKY. [IOBHe YCyHEHHSI pHU3UKY
HaWpe3yJIbTaTUBHILIKMK CNOCiO, aje, Ha ’Kajlb, HE 3aBX/JU MOXHaA 3aCTOCOBYBaTH abo
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BUNpaBAaHuil. lle caMoCTiMHMN Mmifxi, WO He KOMOIHYETbCS 3 IHIIMMH CHOCOOAMU
yIpaBJliHHS;

6) obMexxeHHs Hebe3NeK/pHU3UKIB ILJISXOM BHUKOPUCTAHHS TEXHIYHUX 3aco06iB
KOJIEKTUBHOTO 3aXWCTy abo opradisainidHux 3axofiB. BaxiuBo, 106 Bij/jaBaBcs
IpiopUTeT TUM 3ax0JaM, AKi 3aXUCTAThb BCIX, yCyBalO4u PU3UK y Horo mxepesna. Cepen
opraHisaniiHUX 3ax0/jiB HaJleXkKHa yBara Ma€ 6yTH NpU/iJieHa HaBYaHHIO i IHCTpYKTaXKaM 3
0X0poHHM npaui. [IpaniBHHKaM MOBUHHA O6yTH Ha/laHa OCTOBipHA i NOBHA iHdopMaliis mpo
YyMOBU Ta OXOPOHY Mpali Ha pobOYOMy Miclli, IpPO iCHYIOUMH PHU3WUK MOLIKOPKEHHS
3[10pOB's], @ TAKOX PO 3aX0/H 1[0/I0 3aXMCTY BiJi BIVIMBY LIKiJI/IMBUX i (a060) HeGe3neuHUX
BUPOOHMYMX aKTopiB. I[HCTpykTaX 3 06e3Me4yHOro BHUKOHAaHHA pPOOOTH TOBUHEH
NPOBOJAUTHCA B TOYHIM BiZOBIAHOCTI 3 Ail0Y4UMHU HOPMAaTUBHHMH NPABOBUMM aKTaMH i
BHYTPILIHIMHU JOKYMEHTaMU Oprasisauii;

Tabauys 1 - Pesyabmamu npoyedypu oyiHKU pu3uKie 8UHUKHEeHHs1 Hebe3neuyHoi nodii
0151 pe3ep8yapHuUx napkis

[Moxisa Hacnigku aii ;xepesna Hebe3neku TsKKicTb I7IMOBipHiCTb
BigkpuTta noxexa | [losym’st HaJ pe3epByapom, 1 B
B pe3epByapi Hebe3MeyHUH BIVIUB IKOT'0

NPOABJIAETCA Y BILUIMBI Ha
HaBKOJIMILHE Cepes0BUILE Ta CYCiHI
pesepByapu.

Buku/ nasiaro4oi piiuHU yepes
HarpiBaHH4 1 CKiaHHA HUKHBOTO,
BO/IHOTO 11apy (y pasi iioro

HasIBHOCTI).
«Iloxexa- YpaxkeHHs BUCOKOTEMIIEPATYPHUMU 1 C
CriajlaxyBaHHs» IPOAYKTaMH 3rOpsIHHSA
napiB HapTH ra3onoBiTPsAHOI CyMillli.
Bu6yx II1C Ha KpuTepisimu ypakeHHs] BUOYXOBOIO 1 C
BiIKpUTOMY YAAPHOIO XBUJIEIO € NapaMeTPH:
MalJJaHYUKY — 100 kIla - noBHe pyHHYBaHHs

Oy/iBeJib (JieTa/IbHE YPaXKEHHS

JIIOJVIHU );

— 53 klla-50 % - pyiiHyBaHHS

Oy/liBeJib;

— 28 klla - cepeiHi nomKoKeHHSA

Oy/liBeJib;

— 12 klla - noMipHi nomkKomKeHHs
Oy/iBesib (MOLIKO/PKEHHS
BHYTPIILHIX IEPEroposoK, paM,
JIBepe To1110);

— 5 klla - HUKHIM nOpIr ypaXkeHHs
JIIOIVHY;

— 3 klla - maJii momKko KeHHA
(po36uTa yacTHHA CKJIiHHS);

B) MiHiMi3alifi Hebe3nek/puU3UKIB UIJIAXOM [MPOEKTYBaHHA Oe3MeuyHHUX
BUPOOGHUYMX CHUCTEM, IO BKJIOYAIOTh 3aX0JAW aAMiHICTPAaTHUBHOIO OOMEXeHHS
CyMapHOTI'0 4acy KOHTaKTY 3i IKiAJIMBUMH | He6e3MTeYHUMH BUPDOOHUUYUMHU GaKTOpaMy;

I') BUKOPHUCTAHHS 3ac06iB iHAMBIlya/bHOT0 3aXMCTY, BKJIIOYAOYU CHELOJAT B
pasi HeMOXKJIMBOCTI 0OMeXKeHHs HebOe3neK/pU3HKiB 3aC060aMU KOJIEKTUBHOTO 3aXUCTY
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Ta BXUTTS 3aX0/liB 11040 3abe3neyeHHs iX BUKOPUCTAHHA Ta OOOB'SI3KOBOTO
TEXHIYHOT0 006C/yroByBaHHA. 3acobu iHAuBiAyanbHOro 3axucty (313) noBUHHI 6yTH
OCTaHHbOI 3aCTOCOBYBaHOI Mipoto, ToMy 1110 313 He ycyBalOTh HEGE3MEKY, a BCTyNalTh
B /1i10, KOJIM Hebe3neyHUU GpakTop peasnisyBaBcsl.

CIIMCOK JIITEPATYPHU
1. YepHeubkuil B. B. BouiuB TensioBux ¢akTopiB moxexi Ha LiJiCHICTh BEPTUKATbHUX
CTasieBUX pe3epByapiB 3 HapTonpoaykTaMu. Jluc. Ha 300y TTS HAYK. CTYNEHs KaH/,. TEXH. HAyK
: cnewl. 21.06.02 - noxexHa 6e3neka / Bosogumup Bonogumuposud YepHenbkuil. JIbBis, 2016.
121c
2. ICTY 1SO 31000:2018. MeHemxMeHT pU3UKiB. [IpyHIIUNIY Ta HACTAHOBH.

YAK 699.8

Kysakos 0., KaHd. mexH. Hayk, doyeHm
HayioHaabHull yHIBepcumem yuegisbHo20 3axucmy YkpaiHu

JOCIIIXEHHSA TEXHOJIOTTI 3AXUCTY EJIEKTPUYHUX MEPEX BY/IMHKIB
BIJ I BJIMCKABKH 3AJIEXKHO BIJI IAPAMETPIB BJINCKABKH
TA EJJEKTPUYHOI MEPEXI

BignoBigHo BuMor [1-3] NpoeKT 6/1MCKaBKO3aXUCTy OYJAUHKY NOBUHEH MiCTUTH
NpPOEKT 3aXWCTy BiJ, NOpsAMUX BJy4YeHb OJIMCKaBKM  (30BHILIHSA  cUcTeMa
6auckaBko3axucty (CB3)) Ta MNpoOeKT 3axucTy BiJi BTOPUHHUX [id OJIMCKaBKU
(BHyTpimHa CB3).

3axUCT eJIEKTPUYHUX Mepex BiJi BJyYeHHd OJIMCKaBKU 3a0e3Mev4yeThCs
BHyTpiliHbo0 CB3 [3]. 3axucT 34iMCHIOETHCA LIJISAXOM €KpaHyBaHHS Ha MeXax 30H
3axucty. [lpyu mepeTuHaHHI MeX 30H 3aXUCTy CTPYMOIIPOBIJHMMU KOMYHiKaLlisiMU
BCTAHOBJIIOKOTHCS NPUCTPOI 3aXUCTy Bif iMnynabcHux nepeHanpyr (I13I11) - cnenianbHi
eJIeKTPUYHI amnapary, 110 3a6e31e4Yyl0Th 3aXUCT eJeKTPUYHUX MEpEeX BiJ, aBapiiHOTO
peXxuMy poOOTH - IMIyJIbCHUX NepeHanpyr Ta 3JiMCHIOIOTb BiJJBeIeHHS y 3€eMJII0
iMIyJIbCHUX CTPYMiB 6JIMCKaBKH.

MeToro po6OTHU € [AOCHIJKEHHSI TEeXHOJIOTIl 3axUCTy eJIeKTPUYHUX Mepex
OYAWHKIB BiJ Ail 6JIMCKAaBKU B 3aJIE?KHOCTI BiJ] mapaMeTpiB 6JIMCKaBKH Ta eJIeKTPUYHOI
Mepexi A/ 3a6e3nedeHHs iX MoXKeXHOoi 6e3MeKH Ta HaZ[iIMHOCTI iX eJleKTponocTayaHHS.

3rigHo pogatky | go [4] 3a HasgBHoCTi 30BHiIHbOI CB3 BBaXkaeThbcs, 10
[0JIOBMHA 3arajJbHOr0 CTpyMy OJIMCKaBKU [ BiJBOJUTBHCA y 3€MJII0 4Yepe3 CUCTEMY
3eMJIAHOrO 3aKiH4eHHA 30BHimHbOI CB3. /[lpyra mosioBUHa 3arajbHOr0 CTPyMy
6/1MCKaBKM | pO3NOAINSAETHCI MDXK JIIHIAMU 06C/IYyTOBYIOYUX CUCTEM OYyJUHKY, 30KpeMa
eJIeKTPUYHUMHU JIiHIAMMU.

3rigHo [1] mnsa 1 piBHA O6auckaBko3axucTty (PB3) mikoBow BBaa€eTbCd cuJa
ctpymy =200 KA, gasa [1 PB3 - [=150 kA, gnsa [ ta [V PBE3 - [=100 kA BignosigHo.

. 05-1 ..
Ha pucyHky 1 npuBesieHO 3a/IeXHICTb cuJM CTpyMy |, = —— (e n - KiJbKiCTb
n-m

HasiBHUX CUCTEM, M — KiJIbKICTb NMPOBiIHUKIB B CUCTEMIi) B OKpEMOMY MPOBIJIHUKY Bif
KIJIBKOCTI MPOBIAHUX KOMYHIKaLid N-M A pi3HUX BeJHWYUH IiKOBUX CTPyMiB

6svckaBku | . BujHo, 110 3a/exHicTh cuau cTpyMmy |, B OoKpeMoMy MpOBIAHUKY Bif

KiJIbKOCTI NPOBiAHUX KOMYHIKaLid N-M € rinep60JiivHOI0 [Jif1 YCiX BEJUYUH MIKOBUX
cTpyMiB 6suckaBku | . Cuan ctpymy |, 3a CBOEIO BeJIMYMHOIO 3HAYHO NEePEBULIYIOTh

3Ha4YeHH4, 1110 € MAKCUMa/IbHO NpUNycTUMUMH 3rifgHOo [IYE.
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3anexHo BiJ kaacy Bunpo6oByBaHHA [131Il noainawoTeca Ha Tpu kaacu: |, 11, 111

[I3II1 knacy | 3abe3mnedyye 3axUCT BijJ NepeHaNpyr NpU NPSAMUX BJYyYEeHHAX
6/1MCKaBKM B OyJWHOK ab0 B MOBITPsAHY JiHil0. /i1 HbOr0O OCHOBHUM IapaMeTpOM €
IMIyJIbCHUU CTPYM [imp - MiKOBe 3Ha4YeHHS PO3PALAHOro cTpyMmy, 1o tede yepes [131I1.
PekomeHaoBaHi 3HaueHHsd limp: 1; 2; 5; 10; 12,5; 20; 25 kA (moaatok D [3]). Asaa I13II1
kaacy | nmikoBe 3HaueHHs cuau CcTpyMmy Ipeak BifjnmoBifae cuji cTpyMy B OKpeMOMYy
npoBiagHuKy |, . Ipu Bu6opi [13II1 kaacy [ limp >Ipeak.

Y Bunagky, kosau II3IIl knacy II postamosano micaa II3III knacy II, BiH
3abe3neyye 3axXWUCT Bif MepeHANpyr BHACAIAOK iHAyKUiAHOI Aii. 3a BigcyTHOCTI
eKpaHyBaHHS BBAXKAETbCH, W0 AJA NOBITpAHMX KoMyHiKauin ta PB3 I odikyBanum
CTPyM |Vﬂ0piBH}0€ 5kA, nna PB3 11 - 3,75 kA, gna PB3 III Ta PB3 IV - 2,5 KA. 3a

HasIBHOCTI eKpaHyBaHHSl BBaXKa€Tbcd, o aAjad PB3 [ ovikyBaHuU cTpym |V;LopiBHIoe

0,2 kA, pisa PB3 11 - 0,15 KA, aas PB3 11l Ta PB3 IV - 0,1 KA.
Y Bunazky, kosau 1311 knacy Il € BBifHUM (mifj3eMHUI KabesbHUU BBiJ), BiH
3abe3neyye 3axXWUCT BiJj MepeHanpyr MNpd HENpsIMUX BJYYEHHSAX OJIMCKABKH.

BBaxkaeTbcsi, 10 JJis MOBITpSHMX KoMyHikauiii ta PB3 I ouikyBauuit ctpym |,

nopiBHioe 5 KA, aais PB3 11 - 3,75 kA, psig PB3 11l Ta PB3 IV - 2,5 KA. fIkijo koMyHikaljis
€ mi;3eMHoOI0, TO o4iKyBaHui cTpyM |, € BABiui MeHIINM.

[Jna [3II1 knacy Il ocHOBHUM napaMeTpOM € HOMiHa/JIbHUM PO3PALHUU CTpyM In .
PexomeHngoBaHi 3Hayenna 0,05; 0,10; 0,25; 0,50; 1,00; 1,50; 2,00; 2,50; 3,00; 5,00;
10,00;15,00 u 20,00 KA. [lna I3 kaacy Il MakcuMaibHe 3Ha4€HHS CUJW CTPyMy Imax
BiANOBiJae cuJji cTpyMy B okpeMoMy npoBigHuky |,. Ilpu Bu6opi 311 kaacy II In

>[max.
[I3III kumacy III BCTAaHOBJIIOETBHCA [JIA 3axXUCTy OKpeMuX mnpuafiB Horo

OCHOBHMM MapaMeTpPOM € Hampyra po3iMKkHyToro koJia UOC. PekoMeH/j0BaHi 3HaY€HHS
0,1; 0,2; 0,5; 1,0; 2,0; 3,0; 4,0; 5,0; 6,0; 10,0 u 20,0 xB.

_.l'l.__ }n.p'll- [ 3
40

L=

i0

\
N\

“-._____--

L~

20

=200 RA
“‘--._____--"' =150 gA
[ | =100 KA

[ =50 KA

W/
|

3 i 12 15 1

Puc. 1 - 3anexcHocmi cuau cmpymy I, 8 okpemomy npogiOHUKY 8I0 Kiibkocmi
npogioHuX KOMyHIKauiti n‘m 015 pi3Hux eeau4uH nikosux cmpymis 6.auckasku |

CIIMCOK JIITEPATYPU

1. ACTY EN 62305-1:2012 (EN 62305-1:2011, IDT). 3axuct Big 6.uckaBku. Yactuna 1.
3aranbHi npuHuund. (HaumioHanbHuit  crangapt  YkpaiHM, OpPUHHATUHR  MeTOJ0M
MiATBEP/IXKEHHS).

2. ACTY EN 62305-3:2012 (EN 62305-3:2011, IDT). 3axuct Bijg 6si1ckaBku. YacTuHa 3.
@®i3nyHi pylHYBaHHSI CIOpyJ, Ta Hebe3neka AJs XUTTSA JiwoAed. (HauioHanbHU# cTaHAapT
YKpaiHy, NIpUHAHATUNA MeTOL0M NiATBepXKEeHHS).
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3. ACTY EN 62305-4:2012 (EN 62305-4:2010, IDT). 3axuct Big 6auckaBku. YacTuHa 4.
EfleKTpu4Hi Ta eJIeKTPOHHI cHcTeMH, po3TalloBaHi B 6yJuHKax i cnopygax. (HaioHaibHU#
CTaHAApT YKpaiHU, NpUUHATUN METOL0M MiATBep KEHHS).

4. ACTY CLC/TS 61643-12:2015 (CLC/TS 61643-12:2009, IDT). [IpucTtpoi 3axucTy Bij
iMOyJIbCHUX MepeHanpyr HU3bKOBOJIbTHI. YactuHa 12. [lpucTpoi 3axucTy Bif, iMOyJbCHUX
nepeHanpyr, MifKjar4yeHi 40 HU3bKOBOJbTHUX PO3MNOAIIbYMX cucTeM. [IpuHuuMnu BUGOpy Ta
3actocyBaHHs. (HauioHanbHuM cTaHAapT YKpainy, NpURHATHN MeTOZ,0M i TBEPAKEHHS).

YAK 614.842.6+614.8.086.5

JlazHo /], [leaunenko M., kaHO. ned. HayK,
Hooxcko I, kaHO. ned. Hayk
Yepkacvkull iHcmumym nocexcHoi 6e3neku imeHi I'epoie YopHobuas
HayioHasbHO20 yHI8epcumemy yugiibH020 3axucmy YKpaiHu

A0 IIMTAHHA T'ACIHHA JIICOBUX ITO2KEK
B YMOBAX PAJIIAIIIMHOT O 3ABPY/IHEHHA

lFaciHHA mokexi — Lie AiJIbHICTb, NOB’A3aHa 3 JiKBigalicro nokexki micaa ii
BUSIBJIEHHS. B JaHWM 4ac, He3BaXKald4M Ha MOJepHi3allif0 BOTHEracHOi TeXHIiKM i
PO3BUTOK HOBUX MeTO/liB GOPOTHOM 3 BOTHEM, TaciHHS MOXeXi Bce e 3aJUIIAEThCS
TPYAOMICTKHM MPOLLECOM, IKUA BHMara€ BeJIMKOI KiJIbKOCTi py4yHOi po60TH. YcHillHe
raciHHsl moXkexi 6e3mnocepeiHbO MOB’SI3aHO 3 CBOEYACHUM ii BUSIBJIEHHAM i eheKTUBHUM
raciHHsIM Ha MOYaTKOBIM CcTazii, 110 A03BOJISIE JJOKa/Ii3yBaTH MOKEXY paHillle, Hi>k BOHA
CTaHe HEKOHTPOJIbOBAHOIO.

CBoeyacHe  BHABJEHHA  NOXEX  [JOCATAETbCA  ILIJIAXOM NIOCUJIEHHA
CIOCTEepEeXeHHs, Ke 3/ iMCHIOETHCA IJIAXOM NaTPYJIBaHHS, OTJISAAY JIICOBUX MAacUBIB 3
NOKEXHUX BeX Ta WIoIJ1 3 BUKOPUCTAHHAM JIIOACBKUX pecypciB abo cucreMm
BiZleocrocTepekeHHsl, 3a JOIMNOMOTOK IMIJIOTOBAaHUX Ta O0e3NiJIOTHUX JITaJbHUX
amnapariB, crnocTepexxeHb 3 KocMocy. B YopHOOMJIbCBbKIM 30HI Ha TemepiliHiA 4ac
NaTpyJ/Il0OBaHHA YCKJaJHEeHe 4yepe3 pajialiliHy Hebe3neKy JJis NpaLiBHUKIB, a TOMY
CTBOpeHa 1 QYHKIIOHYE Mepexa CIOCTEPEKHUX BUIIOK 3 BCTAaHOBJIEHHMMU
BifleokaMepaMHy, SIKi 1al0Th 3MOTY BUSIBJISITH MiClLisl 3aMMaHHA Y Jiicax.

[licnis BUAAIBJIEHHS MOXKEXIi BUpillaJbHe 3HAaYeHHS Ma€ LIBUJKe NPUOYTTS CHUJ i
3aco0iB Ta iX pO3ropTaHHSA /JJig NpPOBeJeHHS MO4YaTKOBOI aTakdh. 3aCTOCOBYIOTH B
OCHOBHOMY /iBa TAKTUYHUX NPUHNOMM TacCiHHS MOXKeXK: PPOHTaIbHY i GJIaHTOBY aTaKH.
[HO/i 3/1iMICHIOIOTH 3yCTPIYHMM Bijinas abo CTBOPIOKTH CMYTH, BiJIbHI BiJi pOCUHHOCTI.
OmnopHi JiHil BiAnasy CTBOPI0OIOTH HA HAMOiJIbII MOJOTUX AiJiTHKaX abo piakoJicci. B
npoleci raciHHgd BUKOPUCTOBYIOTh peJsibed, PiUKM, BOAOMMM Ta iHIII MepelKoau [Js
NOLUUPEHHS BOTHIO.

[Ipy raciHHi JiCOBUX NOXeX TpPaJULiIHNHO BUKOPUCTOBYIOTb TaKi OCHOBHI
crocoo6u:

1) 3ax/1bOCTYBaHHA NOJIYM 'I;

2) raciHHs1 BOJJHUM CII0CO60M;

3) raciHH4 3a J0NIOMOT010 BOTHETACHUX XiMIKaTiB i 'pyHTY;

4) raciHH#1 32 IONIOMOT010 3arOPO/IXKYBaJIbHUX CMYT;

5) raciHHg i3 3acTOCyBaHHSIM BUOYXOBUX 3aC00iB;

6) raciHH# 3a J0IOMOTOI0 Bifnasny;

7) raciHHS UIJISXOM BUKJIMKY IITYYHUX ONa/iB;

8) raciHHs1 3 BUKOPUCTAHHSIM JIiTaJIbHUX anapaTiB.
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[Toxkexi, iKi BUHUKaOTh B YOpHOOUJIbCHKiM 30Hi, MalOTh CyTTEBI 0COOJIMBOCTI Ta
COPUYUHAIOTb YCKJAJHEHHA TaciHHA JIiCiIB y TNOpiBHAHHA 3 MacUBaMH, He
3abpy/IHEHMMH PaAioOHYKJi/laMU, a caMe:

— ypaxeHHd MpaUiBHUKIB JIiICOBOrO TIOCIOJLApPCTBA Ta IOXKEXHUKIB, AKi
3a/Iy4aloThCA [JIA TaCiHHA TaKOr'o POy NOXeX, paflioaKTUBHUM BUIIPOMIHIOBAaHHAM;

— MiJ 4ac ropiHHA paZlioHyKJiJU MirpyIOTh, 361/IbILYIOTh 30HY 3a6pyAHEHHS;

— HeOoOXiZJHiICTb BUKOPHUCTOBYBAaTH OCOOJIMBHUM OJAr Ta CHOPSJKEHHS [Jid
3axXUCTY JIIOJEeH, 1110 YCKIAJHIOE POBeIEeHHS pobiT 3 JikBifalii 3aropaHHs;

— Je3aKTUBallifl JIoJel Ta TEXHIKH MicJis NPOBeAeHHS PObIT.

OkpiM BIIMBY BHCOKOI TeMIlepaTypy Ha IMOXXeXHHUKIB rOCTPO CTOITh NHUTAHHA
HassBHOCTI B MOBITpi JApiOHOAMCIIEPCHOTO MUJY, SKMU Mae B co6i MeBHUHM BiJICOTOK
paZlicaKTUBHUX YAaCTUHOK, TOMY 3axXUCT OpraHiB JUXaHHS NOTpebye 0COOJIMBOI yBary,
OCKIJIbKU MOXKJIMBE BHYTPIIIHE ONIPOMiHEHHS.

[lif, yac raciHHA MoXKeX Ha 3abpyAHeHiN paAioHyK/IiJaMU MicLleBOCTi KOXeH i3
pATYBaJbHUKIB MOBMHEH OyTH 3abe3nedyeHU IHAUBIAYyaJlbHUMMU [J03MMETPAMU,
crneniaJbHUM OZSATOM i B3yTTAM, 3ac06aMU iH/IMBi1yaJlbHOT0 3aXMCTY OPTaHiB JIUXaHHS.

[Ipy BHMKOHAHHI POGIT B pajJlicakTUBHINA MicLeBOCTi MOBHMHEH NOCTIMHO OyTH
OpraHi30BaHUN KOHTPOJIb 3a CTAaHOM 30BHIIIHBOr'0 3a0PYy/AHEHHS CIeliaJIbHOTO OJSATY
pATYBaJIbHUKIB, TexHiKM Ta o06/iafiHaHHA. /lo mo4yaTKy pOOGOTHM KepiBHUK TraciHHA
NOXeXi NMOBUHEH MNPOBECTH IHCTPYKTai 3 0COGOBUM CKJI3JOM i 3a HassBHUMH
NOKa3HUKaMU ONpPOMiHEHHS CKOperyBaTH 4ac pob6oTH, 106 Mexa edeKTUBHOI
eKBiBaJIEHTHOI 103U [IJI1 KOXKHOTO He nepeBuiluia Mexi 1o03u 20 m3B [1].

[licna nmpoBeJeHHs BCiX 3ax0/liB, MOB'sI3aHUX 3 JIIKBiZlal[i€l0 MOXeXi, HEOOXiAHO
nepeBipyUTU NMOKA3HUKU PiBHA pajialil 0c060BOT0 CK/IaAy Ta TEXHIKH, sKi 3a/1ydanucs
JI0 Hei, Ta HANpPaBUTHU IX A0 CTaAl[iOHAPHOrO NYHKTY CaHIiTapHOI OOpPOOKMH [JJis
NpOBeJleHHS le3aKTHUBallil i BA3HAYUTH pPiBeHb 3a0py/IHEHHSA OpTraHi3My pagiarlieto [2].

CIIMCOK JIITEPATYPH
1. Hopmu pagianifinoi 6esneku Ykpainu (HPBY-97) : mep:kaBHi ririeHiuHi HopMaTHUBH.
ArH 6.6.1.-6.5.001-98. - 135 c.
2. CtaTyT fiil opraHiB ympaBJiiHHS Ta Higpo3aisiB OnepaTHBHO-PSATYBAJBHOL CIYXK6U
IIUBIJILHOTO 3aXHCTY MiJ Yyac racinusa noxex / Hakaz MBC Ykpainu Big 26 kBiTHa 2018 poky Ne
340.

YAK 614.842.6+614.8.086.5

JlazHo /1., [leaunerko M., KaHO. ned. HAYK,
Hooxcko I, kaud. ned. Hayk
Yepkacwvkutl iHcmumym nosxcexcHoi 6e3neku imeHi I'epoie YopHobu1s
HayioHasbHoz2o yHIgepcumemy yugizibHo20 3axucmy YKpaiHu

MPUCTPIA CTBOPEHHS BOAHOI 3ABICH

3 KOXHMM POKOM CHUTyalisd ILIOAO0 €eKOJIOTIYHOIO0 CTaHy HAaBKOJIMUIHBOIO
cepefioBHILA B CBITi CYTTEBO MOTIpIIYyETbCS Ta HaAOyBa€ I/I00aJbHUX MaclITabiB i
KaTacTpodiuHuX HacaifkiB. HeMuHyuuii ¢pakTop TEXHOJIOTiYHOI, eHepreTU4HOi, aTOMHOI
epH € paZlioaKTHBHe 3a0py/JHEHHS HAaBKOJIMIIHbOTO cepefioBula. [0BopUMO «pajiawisa» —
MaeMo Ha yBa3i «YopHoOusb». Llg kartacTpoda cTasa HaMOINBLUIOW TEXHOTEHHO
kaTacTtpodor B icTopii sroacTBa. [Ipy BUKOpUCTaHHI aTOMHOI eHeprii B HaBKOJIMIIHE
cepeZloBHIIe NOTpPAIJIS€ NeBHA KUIBKICTb paZiOHYKJIi/ZiB, HE3BKAOUU HA 3aCTOCYBaHHA

114



3aco6iB pagianiiHoro 3axucty. Iliciga YopHOOUIbCbKOI Tparefii Bif0yJsi0cs BUNAZAHHSA
BeJIMY€e3HOI KIJIbKOCTI pajianii y BUTJIAAI palioaKTUBHUX aepO30.JIiB.

[licis BHHMKHEHHS KaTacTpodu JIIOJCTBO He MaJo JOCTaTHIX 3HaHb IpPO
BJIACTUBOCTI i NOBEAIHKY pafiOaKTUBHUX YAaCTUHOK, TOMY JATHU OLIIHKY HaC/JAiAKaM MOAIL
OyJio CKJIaZHO. BiATak rocTpo nocrae NnUTaHHS raciHHs noxex y YopHOOUIbChKil 30Hi,
sKi pery/JsipHO BUHMKAIOTh Yy 30HaX pajiallilHOro 3abpyJHeHHd i € HaWbiabLI
HebGe3MeYHUM SIBUILEM Y Jlicax Ha Liiil TepUTOpii

XoTisiocs 6 BiI3HAYUTH CYTTEBI 0COOJIMBOCTI raciHHA NOXex Y YOpHOOUIbChKIN
30Hi: Mirparito paZlioHyK/iiB 1K Hac/aiA0K 30i/bLIIEHHS 30HU 3a0py/HEHHS; ypaKeHHS
paZlicaKTUBHUM BUIPOMiHIOBAaHHAM 0Cib, sIKi IPOBOAATH POOOTH MO TaCiHHIO TaKUX
MOXKeX; BUKOPUCTAHHA CIIeLiaJIbHOTO OJAry Ta CHOPAJXKEeHHA [Jid 3aXUCTy, 110
YCKJIaJIHIOE TIPOBeJIeHHS POOIT 3 JiKBifalil 3aropaHb, a TaKOX CBOEYACHUUN KOHTPOJIb
Ta Jie3aKTUBALlil0 JIIOJIel Ta TEXHIKU Mic/sl MPoBeileHHS POOiT.

Cepen mpUpOAHUX EKOCHUCTEM IJIAHETHU JIiC HAWOI/IbIIOW Mipol HAKOMHUYYE
pajioHyk/aifiM Ta HaugoBule Iix yTpuMmye. HaMiHTeHCcHBHille pafioOHYKIIAU
HaKOINMUYYIOTbCA B YaCTUHAX OpPraHi3MiB pPOCJIMH i TBApUH, AKi iIHTEHCUBHO POCTYTb. Y
POCJIMH [0 TaKUX YaCTUH HaslexKaThb JIMCTH, IJIOAU, ATOAY, MOJIOJ] IarOHU, BHYTPIIIHA
YacTHHA KOPH, KOJIIOYKH, a HalMeH1lle paZlioHYKJIi/iB y JepeBHHI.

Poc/iMiHM € OCHOBHMMHU INepEHOCHHUKAMU PaZiOaKTUBHUX PEYOBHUH 3 I'PYHTY B
OpraHi3M TBapHH i JOAUHU. AJle Ha Nepexo/i I'PYHT—POCJMHA MOXHa JOCUTb iICTOTHO
BIUIMBAaTU Ha HArpoMa/PKeHHA pPaAi0aKTUBHUX PEYOBUH CiJIbCbKOTOCIOAAPCbKUMU
pocavHaMU. PafioHYK/IIAUM HAaAXOAATb Y POCAUHU TOJI, KOJM BOHU INEpexoAdATb y
I'PYHTOBI po34yuHHU. llel mponec, Ak i B3araji pyXoMiCTb pe4OBUH, IPUCKOPIOETHCA Y
KHACJIOMY cepefoBUlli. HakonvyeHHs paZioHYKJiAIB NpPOXOAWUTH IHTEHCHBHIlle B
yMOBaxX BOJIOroro kiiMary. KisbKicTb onaziB, BOJIOTICTb I'PYHTY BIUIMBAalOTh Ha
Mirpanito pagioHykaigiB [1]. Mirpauisa paZioHyKJiAiB HOBHOK Mipow0 BiANOBiAaE
3akoHy B. I. BepHajcbkoro mpo 6ioreHHy Mirpaijito aToMmiB, 10 (GOPMYJIIOETHCA
Tak: «Mirpanis XiMiYHHMX eJleMeHTIB Ha 3eMHid NoBepxHi i B 6iocdepi B uwiztomy
3JIINCHIOETBCA ab0 MpU 6e3nocepeAHid y4acTi *KMBOI pedyoBUHU (b6ioreHHa Mirparis),
abo X MpOTiKae y cepenoBHIli, reoXiMidyHi 0COOGJMBOCTI SIKOTO OOYMOBJIEHI >KMBOIO
PEYOBHHOM), SIK Ti€l, IKa HUHI HaceJssie 6iochepy, Tak i Ti€w, Kka Aisyaa Ha 3eMJi
NPOTArOM BCi€l reoJsioriyHoi icTopii». llel 3aKoH 3 0C06JIMBOIO CHUJIO0 MPOSIBJASETHCA Ha
TaKiil IpUPOAHIHN apeHi, 40 K01 BiAHOCUTBCA Jiic [2].

3HauHy HeOe3NeKy B Nepepo3noAisi paZjioaKTUBHHUX YaCTUHOK CTAHOBJIATH
JIICOBI MOXeXi, BHACAIJOK AKUX PI3KO 3HUKYETHCA PASiOMICTKICTD JIiCOBUX €KOCUCTEM,
OCKiJIbKM PpajiioaKTUBHI YaCTUHKW Yy CKJaZi aepo3oJied i Tras3onofioHUX CIOJYK
BUHOCSATBHCS B MOBITPS. 3Ti/IHO i3 3araJibHONMPUHHATO KJacuQiKalli€lo JiCOBUX MOXKeEXK
(BepxoBi, HM30BI, Mi/I3eMHi) HaMOIbIlIe PaZiOHYKJiJiB BUHOCUTbHCS 32 MEXi JIiCOBOro
bioreoleHo3y TMpH BepxoBid CTiHKiA mnoxexi. [Ipy niA3eMHUX NOXeXax Ha
TopdOBHUILAX, KOJIU TOP BUTOPS€ MOBHICTIO, BCi paJliOHYKJIiH, 1110 MICTATHCSA B HbOMY,
MOXYTb IIEpeUTU B aepo30JIbHUM CTaH. [IpM HU30BUX INOXKeXKax TOPUTH CYXUH
IPYHTOBUM TOKPUB, MNpPU LbOMY BUBIIbHIOETBCA 5-20 % 3arajnbHOro 3amacy
pazioHYKiAIB JlicoBoro MacuBy. JIicOBI moxexi NMOPYyMIYIOTh HaJidHe [elOHyBaHHA
pPaZiicaKTUBHUX YAaCTUHOK Yy JIICOBUX €KOCHMCTeMaxX i MpPU3BOJATH A0 Nepepo3nojiny
NepBUHHOTO PaZlioaKTUBHOI0 3a6pyAHEeHHS TepuTopii [1].

OTXe, aKTyaJbHOIO € 3aJaya pPO3pPOOKU MPUCTPOIO AJiI CTBOPEHHS BOJASHOI
3aBiCU 3 MOXJIMBICTI0O BUKOPUCTAHHS HMOTO Mij, 4ac JiiKBifalil, monepeiKeHHi MOXeX,
0Ca/PKeHHHA paZlioaKTUBHOIO MUJIY, XMapyh Ta 3axXUCTy Bij| TENJ0BOr0 HaBaHTAXKeHHS
PATYBAJIbHUKIB M1/ 4ac raciHHA HU30BUX MMOXKEX.

[cHytOUi puUCTpOl /1711 CTBOPEHHS BOJSHOI 3aBicH, BUKOHaHI 37jeb6isbiioro ¢popmi
NOXKEeKHOTO pyKaBa, MAalTh psAJ, HEBUPILIEHUX 3a/a4, a caMe: PeryJlOBaHHA BUTPATH
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BO/JIY, lIEpEKPYYYBaHHA PyKaBHOI JIiHil, IpOJ0BXEeHHA PyKaBHOI JIiHIl Ta BUKOPUCTaHHA
IIOKEXKHOT0 CTBOJIA, SIKe HEMOXJIMBE y 3B'fI3Ky 3 BTpaTaMM HaNopy, He3MiHHIi
XapaKTepUCTUKHU IOl 3polieHHd. Ha AyMKy aBTOpiB Hacaaka /A BOJAHOI 3aBicH
NOBUHHA Ma€ KyT po3nuJeHHs Oinbwie HiX 120 rpaayciB, 3MiHHI XapaKTepUCTUKHU
PO3NHUJIEHHA TA HE CKJIaJAHY KOHCTPYKILiIO.

KoHcTpyKLia NpUCTPOIO, CTBOPEHOT0 aBTOPAMH, BUKOHaHA TAKUM YMHOM, L0 Ha
pi3b60OBe 3'€HAHHS, IKE 3HAXOUTbCS y BEpXHil YaCTUHI, € MOXKJIMBICTb BCTAHOBJIEHHS
pi3Horo BuJly GOpPCYHOK, 3 Pi3HMMH BUTPATaMH Ta KyTOM PO3MUJIEHHSM, HEOOXiAHUX
JUIs1 JIOKauti3alii Ta JiikBiZialii NIeBHOTO BUAY Ha/I3BUYAWHUX CATYaL[ill.

[IpucTpiéi cTBOpeHHSA BOASAHOI 3aBiCH CK/IAJAETHCA 3 MeTa/IeBOr0 KOPIyCy, ABOX
3’€eJHYBaJIbHUX TOJIOBOK, (IiKCyl04Ooro MeTajleBOTr0 CTepXXHsd, WITylepy AJsd
BCTAHOBJIEHHS POPCYHKHU Ta KpaHy.

[Ipuctpiii cTBOpeHHA BOJAAHOI 3aBiCHM INpaLIOE HACTYNHUM 4YHUHOM. [Ipuctpin
3HEPYXOMJIOIOTh 3a J0NOMOroro ¢QIiKCylouoro MeTaJieBOro CTepXHs, O0O0UparThb
Heo06Xi/IHy GOPCYHKY Ta BCTAHOBJIKIOTH Ii Ha IITYIep, NOXKeXHi pykaBa HiJ € JHYIOTb /10
3’eJHYBaJIbHUX TO0JIOBOK. [Ipy HeOOXiJHOCTI BCTAHOBJIOTH KijJibKa MNPUCTPOIB
OJHOYACHO, 3’€/IHYI0YU iX MK COO0I0 MOXKEXHUMHU pyKaBaMu. Ha ocTaHHIM npucTpiit
BCTAHOBJIIOIOTb 3arJyllKy a60 3akiJblbOBYIOTh pyKaBHY JiHito. [Jlag nopadi
BOTHEracHOlI pe4OBUHM BiIKPHUBAIOTh KpaH.

Boja Bij Hacocy IO NMOXEeXHUX pyKaBaX HaJAXOAUTb 0 IMPUCTPOX CTBOPEHHA
BOJISIHOI 3aBicH, NOTpaIJIsie B KOPIYyC Ta 4epe3 KpaH [0 WTyLepy i Aaai 10 GOpCyHKH,
BUXOJAYU 3 AKOI BOJA PO3NUJIIETLCA CTBOPIOIOYU BOJAAHY 3aBicy. 3MiHy nmapameTpiB
BO/SIHOI 3aBiCH BUKOHYIOTb 32 paxyHOK 3MiHU GOPCYHKH PO3NUJIEHHS.
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3ACTOCYBAHHA BE3NI/IOTHUX JIITAJIbHUX ATIAPATIB Y AKOCTI IIEPEJOBHUX
ABIAIIMHUX PO3BIAHUKIB I YAC TACIHHA ITOXKEX

Yke KiJbKa pOKiB B pi3HUX KpalHaxXx BeAyTbCsl pobOTH mo cTBopeHHIO BJIA,
3[laTHUX 3[ilCHIOBaTH 0Oe3nocepefjHE TraciHHA BOTHIO ab0 BUKOHYBaTH iHLII
3a0e3nevyy0Th 3aX0/U.

3po3yMisio, 10 TaKTHKa TracCiHHA NO0XeX B IPUPOJHUX eKOCUCTeMax
BiIpI3HAIOTBCA BiJy TAaKTUKW TaCiHHA MOXEX B TEXHOTeHHOMY cepenoBullyi. Tomy
m1aTGopMH, ONTUMAJIbHI [IJI1 BUKOPUCTAHHSA B MiJ, Yac raciHHS NOXeX B MPUPOJHIX
eKOCHCTeMax Ta TEXHOTEHHOMY cepe/loBUllli OyyThb iCTOTHO Bifipi3HATUCSH.

Baxk/IMBUM eTaroM raciHHs MOeX B MPUPO/IHIX eKOCUCTEeMAX € MOHITOPUHT Ta
po3Bigka mnoxex. /i BUpilleHHA TaKUX 33Zad JOCTaTHbO BUKOPHUCTOBYBAaTHU
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yHiBepcasbHi BIIJIA 6yjb-K0oro THmy, BU3Ha4YaJbHUM (AKTOPOM BHUKOPHUCTAHHSA Oyje
4Yac JaJIbHICTb MOJIbOTY.

Haii6isiblll NOMMPEHUM BU/IOM MOXKEX B €KOCHUCTEMAax € JIICOBI MOXKexXi, TAaKTUKA
raciHHa IKMX 6a3yeTbCS Ha CKU/YBaHHI 3 NOBITPS BOTHEraCHUX PEYOBUH HA KPOMKY
noxexi. 06’eMH BOrHeraCHUX pPe4OBHUH JJis1 MiJIOTOBaHOI aBialii B TakoMy BUIAJKY
ckaagaoTb Big 800 s i go 90000 . [l BUKOHAHHS TaKUX 33jay JOLiJIbHO 06HMpaTH
KJIaCUYHI maaTdopMHU JIiTaKOBOIro abo resikontTepHoro Tumy. OAHUM 3 MePCIEKTUBHUX
cnoco6iB BUKopucTaHHs BAC mij yac raciHHA MoXkeXX B eKOCUCTeMax € BUKOPHUCTAHHSA
BIIJIA nnis HaBeAeHHs aBialliiHUX 3aco6iB raciHHsg siK B MiJIOTOBAaHOMY, TakK i B
6e3mnisioTHOMy BapiaHTi. C/if 3a3HAa4YUTH, 110 [0Jlaya BOTHETaCHUX PEYOBUH Mij 4ac
raciHHS IOKeX B €KOCHCTeMax BiJI0yBAETbHCS IEPEBAXKHO Y BEPTUKa/IbHIHN MJIOIUHI.

/1o TEXHOTeHHOT'0 cepe/i0OBU1IA BiAHOCATD SIK MiCbKY 3a0y/10BY Tak i IPOMHUCIIOBI
o6’ektu. Ilokexxi B TakoMy cepeflOBHIi YiTKO MpUB’A3aHi [0 OJHOTO abo rpymnu
00’€KTiB, TOMy KOJM MOBa iZie mpo BUKOpuUcTaHHA BIIJIA A/ pO3BIAKU MOMKeEX
Hal6inbIl JOLiJIbHUM OyJle BHUKOPUCTAHHS amnapaTiB TeJiKONTEepHOro THIY, SK
anaparis, 3JaTHUX 3aBUCATHU HaJ, OAHUM MicLieM.

3anyyeHHsa BIIJIA juig raciHHA NOXeX B TEeXHOTEHHOMY cepeloBUILi Oyje
BUIIPABJAHUM, KOJIM AOCATTU YCMiXy B raciHHI TaKHUX MOXeX iHIIMMM 3aco00aMu He
B/IAETHCS, HAPUKJIA/ AJ1s1 TaCiHHS MOYKeX BUCOTHUX Oy/iBeJsib Ta CIIOPY/, BiAMOBiAHO, i
noJlaya BOTHETaCHUX PEYOBHH Yy OULIbIIOCTI BUMaAKiB OyJe BigdOyBaTUCh Y
rOPU30HTAJNIbHIA MJIOUIMHI (HaNpHKJaJ, raciHHa 30BHILIHIX KOHCTPYKLiM 6yAiBesb Ta
Copy/, NpUMillleHb TOI110).

[lepcneKTUBHUM HanpssMOM BUKOPHUCTAaHHSA 0e3NiJIOTHUX JIiTaJIbHUX anapariB €
BUKopHUcTaHHA BIIJIA B siKOCTiI mepenoBHX aBiallilHUX PO3BIAHUKIB [Jis1 HaBeJEeHHS
IiJIOTOBAHUX Ta ONLiOHAJBbHO NiJIOTOBAHUX 3aC00iB raciHHA.

Aiakopnoparnis Lockheed Martin cTBopusia 6e3niJIOTHUNA NMOXKEKHUKW BEPTOJIT
K- MAX BaHTaxomigiomuicTio 2700 kr. 3a 3aJymMoM TBOpILiB 06e3MiJIOTHUK, Oyne
npalioBaTU B napi 3 iHWKUM JpoHoM JitakoBoro tumy Stalker XE [1]. 3a gonomororo
BCTAHOBJIEHO1 iHppayepBoHOiI KaMepu Stalker BusiBJiss€ Miclle 3aropsiHHs i mepejae
KOOPAMHATHU MiclLisl OXKeXi ciHxponTepy, nicis nporo K-Max camocTiiHO HabUpae Boay
i racuTh Noxexy 3 NoBiTpA. BUkoprucTaHHs 6e3MiJIOTHOrO MOKEXHOT0 BepToJiboTa K-
MAX B mapi 3 iHmIMM JpoHOM JiTakoBoro tumny Stalker XE cBifuuMTb Npo AOCATHYTI
yCHixXy B po3poOLi MporpaMHOro NpoAyKTy 3 yIpaBJiHHA PYNOBUMH 3aco6aMu NpPHU
BUDIllleHHI 3arajibHOi 3aAa4i. CKJIaHICTh peasi3alil i€l TEXHOJIOTi] BUKJIUKAE CYMHIB B
MOXJIMBOCTI KOMIIJIEKCHOTO i ONepaTUBHOI0 3aCTOCYBaHHSA BCiX 110 6epyTh y4acTb B
raciHHi MOXeX CuJ 1 3ac06iB B pea/lbHUX yMoOBaxXx 00OCTaHOBKHU. [IpoTe y BUNajaky
BUKOPUCTAHHSI CUCTEMH yNpaBJiiHHA A0poxkHIM pyxoMm UAS, mo 6yje KOHTpPOJIIOBAaTH
JIAJIBHICTD Ta NepefaBUTH 11 B pexKUMi peaslbHOTO 4acy [0 yIpaBJiHHA NOBITPAHUM
pyxoM. Ockinbku K-MAX Mae yac nosiboTy 6i/ibllie BOCbMU I'OJJUH i MOKe JIiTaTH BJIEHD i
BHOYI 3a OyAb-akux norogHux ymoB, Lockheed Martin 3asBJisi€, 1110 NOTEHIiIHO MOXe
NOTPOITHU KIJIBKICTB Yacy, KOJIX MOBITPAHA NiATPUMKA PONOHYETHCA MPOTUIIOXKEXKHUM
6puraZam Ha MicLsX.

3acTtocyBaHHA cxeMU BUKopucTaHHA DbBIIJIA 'y dkocti po3BigHUKa-
KOperyBaJibHUKa J03BOJIUTb 3HAYHO MiIBUIIMTH e(PEeKTUBHICTb 3acTOCYBaHHSA
aBialliiHNX 3ac06iB raciHHS.

CIIMCOK JIITEPATYPU
1. Unmanned-helicopter-drone-lockeed-martin [EnekTponHuii pecypc] - Pexum
JlOCTy1y Jl0 pecypcy: https://newatlas.com/unmanned-helicopter-drone-lockeed-
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Manaduka JI, kaHO. ned. Hayk, doyeHm
Yepkacvkull iHcmumym noscexcHoi 6e3neku imeri 'epoie YopHobuas
HayionasbHo20 yHI8epcumemy yugizibHo20 3axucmy YKpaiHu

KOHCTPYKTUBHI OCOBJINBOCTI CHCTEMH IUMOBU/IAJIEHHA
B BYIIBJIAX PI3HOTI'O ITIPU3HAYEHHA

JvMoBUa/eHHA - IpoLeC BUJAAJEHHA JAUMYy 1 [oJayi YUCTOTO IMOBITps
CUCTEMOI0  MNPUIJIMBHO-BUTSXKHOI ~ MPOTUAUMHOI  BeHTWJ ALl  OyAiBeab s
3abe3neyeHHs1 6e3ne4yHOi eBakyalii JitoJlell 3 Oy/iBJi NMpU MOXeXi, 1[0 BUHUKJIA B
oAHOMYy 3 npuMilieHb [1]. [luTaHHA nigBUILEHHS ePEKTUBHOCTI CUCTEMH ynpaBJ/liHHSA
JAVMMOBU/IeJIEHHAM B I1epio/; eBaKyallil € akTyaJJbHUMU Ha CYy4aCHOMY eTalli.

Y oyaiBasx i cmnopyjax, o6JiafJHAHUX 3ac00aMM MPOTUAMMHOTO 3aXUCTY,
CTBOPHOIOTHCA OU/bII COPUATAMBI YMOBM JJjis BUMYILIEeHOI eBakyallii JioJiell Ta
MOJIETIIYEThC PoO0TA MOXKEXKHUX MiAPO3/iIiB, 3afisHUX y JikBiganii moxex. Ha
CbOTOJIHI BXKe € 6e31iy Oy/iiBeJib, e cUCTeMa NPOTHUAMMHOIO 3aXHUCTy € HEBiJ'€MHOIO
YACTUHOK TMPOEKTYy IHKeHEPHUX CHUCTEM: BHUCOTHI CHOPYAH, JIKApPHSAHI KOMILJIEKCH,
TOpriBeJIbHI, CHOPTHUBHI, pPO3Ba)KaJIbHI LIEHTPHU, KHUTOCXOBMILQ, apXiBU MiJA3eMHI
NapKiHry ta iH. [loxexa - 1e npoiec ropiHHA 3 BUZJIEHHAM 4YaJJHOTO ra3y i UMy, AKUM
BJIACTUBO NiJHIMATUCA [0 CTeJi 3a paXyHOK BUCOKOI TeMnepaTypu. Ilig yac moxexi
BEJIMKY HebOe3MeKy CTAaHOBJATb MNPOAYKTH TOPiHHA Ta AUM, fIKi MOXYThb MIiCTUTH
OTpyHHi, a iHOA] e 1 BUGYXoHe6e3neuHi pe4OBUHU. 3aliMaHHA i HAaCTYNHe NOIIMpPEHHS
JUMY B OyZIMHKAX y 6araTbOX BUNa/IKaX CTalOTh IPUYMHOIO 3arubeJi e i 3Ha4HOTO
30UTKy MauHy. Jlloau HaWyacTille NmoTepnamTb BiJ, OTPYEHHA 4YaJHUM Tra3oM Ta
IHIIMMU OTPYWHHUMH MNpPOAYKTaMHU TropiHHA. [lyke BaKJWBO JJid Oe3NeKu Jojen
3a6e3MeYUTH NPOTUAMMHUU 3aXUCT NPUMIllleHb i 0COOJIMBO LJISIXiB €BaKyallii.

[I[poTUAMMHMN  3aXUCT  3abe3Ne4YyeETbC  KOHCTPYKTUBHUMH, 006'€MHO-
IJIaHYBaJIbHUMM Ta Clieljia/IbHUMHU TEXHIYHUMU pillleHHSMH i epeioavyae Taki 3axoau [2]:

— 00MeXeHHSl  pO3MOBCH/PKEHHA IMPOAYKTIB TOpiHHA y OyAiBaax Ta
MPUMILLLEHHAX;

— IPpUMYCOBe BUJAJIeHHA 3a/JUMJIEHOT0 TIOBITpPH;

— i30J1411i9 OCcepeZiKiB 3arOpAHHA.

[ OpoTUAMMHOIO 3axuCTy OYyJAMHKIB 1 HOpuUMilleHb CJaif nepeab6ayaTu
cnenjiasbHi BEHTUJIALIMHI CUCTEMH, sIKi IOBHUHHI 3a6e3neyyBaTu|2]: BUJa/eHHS UMY 3
KOPU/IOPiB, XOJIiB, IHIIUX NMPHUMIillleHb y pa3i MoexXi 3 MeTOw MpPoBeJleHHs 6e3Me4YHol
eBaKyallii Jitoiel Ha MOYaTKOBIM cTa/ii MoXeXi; mogaBaHHS MOBITPs A0 JiPTOBUX LIAXT,
NPOTUIOXKEKHUX TaMOyp-lLJI03iB, CX0A0BUX KJaiTOK TumniB H2, H4 Ta iHmwux
3axMlyBaHUX 00’eMiB (BiZOBiAHO [0 BUMOT, BcTaHOBJeHUX y H/l) nns cTBopeHHS B
HUX HAAJUIIKOBOrO TUCKY (miAmopy moBiTpsi)) ¥ 3amobiraHHs BIVIMBY Ha JIlOJeu
Hebe3neuyHUX GaKTOPiB MOXKEXKI.

Jlo ckyiazy cucteM JUMOBU/A/IEHHA BXOAAThD:

— JAUMONpUMMaJbHI NPUCTPOI (K/IamaHU JUMOBH/AAJNIEHHS) BCTAHOBJOKTHCS B
NpUMIlLeHHSAX, SKi 3aXULIAaI0ThCs, 3a6e3MevyyloTh NpPUHMMaHHA [AUMMOBUX rasiB Ta ix
COpsAMYBaHHA B JIMMOBI 1IaXTH;

— BEHTUJIATOPU JAUMOBU/JAJIEHHA NPU3HA4YeHl JJId CTBOPEHHS PO3pAJKEeHHA i
Bi/ICMOKTYBaHHA AUMOBUX ra3iB 3 IPpUMill|eHb, AKi 3aXUI1A0ThCH;

— BEHTHWJISILIMHI KaHaJu (moBiTpoBOAM), I1IAaXTH, MNpPHU3HA4YeHi  JAJd
TPAHCIOPTYBAaHHA JAMMOBHUX rasiB 3 NpUMillleHb, HA30BHi, BUKOHYIOTbCH 3 HErOPHOYUX
MaTepiaJis;

— BEHTWJIATOPU MiANopy mNoBiTps (CTBOpPEHHSI HA/JJIMLUIKOBOTO THCKY B
JiPTOBUX IIaxXTaX, CXOJOBUX KJITKaX, TaMOyp-lULi03ax /[Jil BUKJIKYEHHd IX
3a/IUMJIEHHS );
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— BOTHE3aTPUMYHYi KJAalaHU BCTAHOBJKIOTHBCA B CUCTEMax BUTOKHOI |
3araJlbHOOOMIHHOI BEHTUJIALIl /i1 OOMeXeHHS NOIUMpPEeHHS MO0 HUM HebGe3NeyHUX
dakTopiB moxexi (AMMOBI rasu Ta iH.).

[Ipy npoexkTyBaHHI OKpeMOl CHUCTEMHU [Jid JUMOBHUJAJIEHHA BUKOPHUCTOBYIOTh
crieljiaJibHi MOBITPOBOAU | BEHTUIATOPU. BEeHTUIATOPU 1 NOBITPOBOAU JUMOBHU/JAJIEHHA
BiZpi3HAKOTbCA Bij 3BUYAaWHUX THUM, 10 3JaTHiI MpalpoBaTA TPUBAJIUK 4ac,
IepeKavyyr4u NPoOAYKTH FOPIHHA IPU BUCOKUX TeMIlepaTypax.

[IpoTUAMMHUN 3aXUCT, BiANOBiAHO A0 cPOpPMOBAHOI MPAKTUKH, HEOOXiHO
po3MillyBaTH Ha TaKUX 06 €KTax:

— OyAWHKU, He3aJIeX)KHO BiJ| 1iIbOBOTO MPU3HAYEHHS, BUCOTA SIKUX MEpPEBUILYE
10 noBepxis;

— BeJIMKI MiITPUEMCTBA, OCOOGJIMBO SKIIO BOHM MAaKTh CTATyC MiJBUIIEHOI
Hebe3MeKH;

— eBaKyalilHi JISIXU B OY/iBJIIX Pi3HOTO NPHU3HAYEHHS;

— MpPUMIlLeHHsA 6e3 MOXJ/IMBOCTI NMPUPOJAHOr0 OOMiHy MOBITPSAHUX MOTOKIB -
3aKpUTI iBaJIk, KIHOTeaTpH TOLLO;

— rPOMa/ICbKi 3akJa/iM, AKi MOCTiHO 30MpalTh BEJUKY ayJUTOpPil0 — TOPro.i
IeHTPH, Kade i pecTopaHH, KyJbTypPHO-BUJOBHUIIHI 3aK/Ia/U.

BuMoru [0 mpoeKTyBaHHS i 00C/AYroByBaHHSI CUCTEM JWMMOBU/IaJIeHHS JOCUTH
BUCOKi. BaX/JIMBO MNpOBeCTH pO3paxyHOK JAUMOBUJAJIEHHS, MiATOTYyBaTH POOOYMHI
NPOEKT, BUKOHATHM MOHTAXX i HaJlaro/KeHHs 06JIaZJHAaHHS, a TaKOX IMPOBECTH
BUIIPOOYBAaHHA CUCTEMH.

CucrteMa NPOTUAMMHOTO 3aXWCTy MpaLlOE B TICHOMYy 3B'AI3Ky 3 CHCTeMaMU
NOXKEXKOTACiHHSA, Mepe)ker aBapiMHUX JATYUKIB i CHCTEMOIO MOXKEXHOI CUTrHaJsi3allil.
EdekTUBHICTL cuCTeMH JUMOBHJAJIEHHS 3abe3MeuyeThbcsl SIKICTI0O KOXHOI OKpeMoi
JeTasi. Bci eneMeHTH cuUCTeMU [AYMMOBUJAJIEHHA MpPOBAaAATLCA BiANOBIAHO [0
BCTAQHOBJIEHUX CTAaHAAPTIB AKOCTI.

Y KO0XXHOMY KOHKpPETHOMY IpPHUMIleHHI MOHTaX CHUCTEMMU [AUMOBU/JAJIEHHS
NOBMHEH BPaxOBYyBaTHM KOHCTPYKTHUBHI 0COGJIMBOCTI OyZiBJi. Y po3paxyHOK 6epyThbcs
BCi pakTopH, SKi BIUVIMBAIOTh HAa WIBUAKICTb MOLIMPEHHS i KiJIBKICTh AUMY MiJ 4ac
noXkexi. BuizioMy Mo)kHa BUOKPEMHUTHU psJ, MapaMeTpiB NPHUMillleHb, siKi He0oOXigHO
Bpax0OByBaTH NpPU po3poOILi cXeMHU AYMMOBU/IAJIeHHS B OYAiBJ/AX Pi3HOr0 NpU3HA4YEHHS
[3-8]:

— MarTepiaJ criopyaKeHHs Oy /iBJIi;

— II0OBEPXOBICTb CIOPY/AH;

— IJIaH aBapiliHOI eBaKyallii;

— CTaH Jito40i BEHTUJIALIHHOI CHCTEMU;

— JAUMONPOHUKHICTb NPUMIlLlEeHHS;

— HasIBHICTb i po3TalllyBaHHS BiKOH y OYAUHKY;

— CcTaH i MarepiaJ i3oa41ii;

— THWI BHYTPIilIHBOI i pacazHOI 06pOOKHU TOILO.

CIIMCOK JIITEPATYPHU

1. ACTY 2272:2006. [loxkexxHa 6e3neka. TepMiHU Ta BU3HaYE€HHSI OCHOBHUX MOHSTb.

2. MoxexxHa 6e3neka OyAiBesb Ta cnopy. HaBuanbuuil nociouuk/ M. M. Kysemos, 0.
B. ¥Bapos, O. JI. Oniifinuk Ta iH. - Xapkis, 2004. - 271 c.

3. JBH B.1.1-7-2016 IloxexHa 6e3neka 06’€KTiB OY/[iBHUITBA. 3arajibHi BUMOTH.
JBH B.2.5-56:2014 CucteMu NPOTHUINOXKEKHOTO 3aXUCTY.
CHull 2.09.02-85 Ilpou3BoACTBEHHbIE 3/JaHUS.
JBH B.2.2-9:2018 I'poMaacbki 6yIUHKHU Ta criopyAd. OCHOBHI MOJI0KEHHS].
JBH B.2.2-15:2019 Byguuku i cnopyau. ’KuT/10Bi 6y JUHKU.
JABH B.2.2-16:2019 KysibTypHO-BUA0OBULIHI Ta J03BIiJIJIEBI 3aK/IaIU.

119

© N



YAK 351.861

MupowHuuenko A, Cmpineys B, kKaHO. MeXH. HAYK,
lllegueHko P., 0-p mexH. Hayk, npoghecop
HayioHanbHull yHisepcumem yugiibHo20 3axucmy YKpaiHu

BJAOCKOHAJIEHHA METOA0JIOTTYHOI'O TA TEXHIYHOI'O 3ABE3INNEYEHHA POBIT
3 NONEPEXKEHHA HAZAIBBUYAUHUX CUTYALIU TEPOPUCTUYHOT'O XAPAKTEPY
HA OB’€EKTAX KPUTUYHOI IHOPACTPYKTYPU

[IpoaHanizoBaHi HaCAiAKK HaZiI3BUYAWHUX CUTYallill TEXHOTEHHOT0 XapaKTepy Ha
06’€KTax KPUTHUYHOI iHPpacTpyKTypH, K Yy MPOBiAHUX KpalHax CBITYy, TakK i B KpaiHax,
10 PO3BUBAKTHCA Ta YKpaiHi JOBOJAATH, 10 MNPOTiIKAaHHA MPOLECY HaJ3BUYAWHOI
cuTyanil y pasi BUsIBJIEHHS BHOYXOBOI'O HPUCTPOI0 Ha OO6’€EKTI BU3HAYAETHCHA
HACTYIHOK XPOHOJIOTi€I0 B3aEMO3asIeXKHUX MOJiM, a caMe: MOIIYK Ta ifeHTUdikalisa
BUOYXOBOI'0 NPUCTPOIO, JIOKali3alis Ta 3HEUIKOJKeHHS BUOYXOBOTO NPHUCTPOIO, Ail
micaa  3akiH4eHHS po6iT, fAki y pa3i BUHUKHEHHS IO3alITAaTHOI CcUTYyauil
CYNpPOBO/KYIOThCA JOAATKOBMMHU 3aX04aMU 3 11 yCYHEHHH.

BignTak  dopMyemMo cxema  ymnpaBJiHHS Ha/3BUYaMHOI  CUTYyaL€l
TEPOPUCTUYHOTO XapaKTepy, sika BUKJMKAHA BUSBJEHHSIM BHOYXOBOrO NMPHUCTPOIO HA
06’ekTi KpUTHUYHOI iHPPACTPYKTYpH NOBUHHA BpPaXOBYBAaTH HACTYIHI MOCJiJ0BHI
omnepaliii: MOHITOPUHT CUTYyallil, BUSIBJIEHHSI PU3UKY, ONOBIillleHHS Ta eBaKyallis JoAeH,
NomyK Ta igeHTUdiKaligs BHOYXOBOro NPUCTPOI, MNPUUHATTA pillleHHd Ha
BUKOPUCTAHHA CIeliaJIbHOTO 006JIajHaHHA, MiArOTOBYI 3axo4u, 3HELIKOJKeHHS
BUOYXOBOTO NPHUCTPOI, 3HULIEHHA BUOYXOBOrO MPUCTPOIO, JIOKaJi3alis HacaiJKiB
3HEIIKO/KeHHs], TPUNHATTSA pilleHH Ha BiJHOBJEHHS I peXHUMy pOOOTHU 00'€KTa,
BIUIMB Ha CHUTYyallilo, aHa/li3 epeKTHUBHOCTI NMPUBEHTHBHUX 3ax0/iB Ta 3axO[iB 3
nonepe/KeHHs1 HaJ3BUYaWHOI cuTyalii. BignoBigHo omnepanii noB’s3aHi Mix co6oro
NpsIMUMM Ta 3BOPOTHHUMHU 3B’sI3KaMH, SIKi 3abe3mneuyyloTh 36ip iHPopmarii npo craH
00'eKTa yepe3 ejieMeHTH CUCTEMU MOHITOPUHIY Ta BIUIUB Ha 00'€KT 4yepe3 CHUCTEMY
BUKOHABIIiB, 3a6e3Mnevyyouun 6e3nepepBHUM NPOLEC YIIPaBJIiHHSA B iHTepecax MiHiMi3arii
HaCJiIKiB HaI3BUYaWHOI CUTYyallil TepOPUCTUYHOTO XapakTepy [1].

3 iH1oro 60Ky aHaJli3 iCHyH40ro TeXHiYHOr0o 06JIa/IHAHHS CHellia/IbHUX COYXKO0
YKpaiHi 3i 3HEUKO/)XeHHS TEPOPUCTUYHHUX IMPUCTPOIB HaA O06’€KTaX KPUTHUYHOI
iHGpaCTPyKTYpH CBiJUUTH MPO BiJICYTHICTh HAa CbOTOJHI sIK epEeKTUBHUX iHXKEHEpPHO-
TeXHiYHMX 3aco6iB Tak i, BigmoBigHO, MeTojoJiOTiYHOTO 3ab6e3leYyeHHs, a caMe
KOMILJIEKCY MEeTOJUK 3 MONepeJKeHHS HaJ3BUYaWHUM CUTyalliiM TEepPOPUCTUYHOTO
XapaKTepy 3 BAKOPUCTAHHAM BUOYXOBUX IPUCTPOIB.

CIIMCOK JIITEPATYPHU
1. MupomHudyeHko A. 0. lleByenko P. 1. Po3pobka MeToAUKM mnonepemKeHHS
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6araToQyHKLiOHaJbHUX 3aXWCHUX MNpPUCTpoiB. Hayka npo UMBIJIBHUM 3axUCT fK LLJIAX
CTAaHOBJIEHHA MoJIOgUX BYeHUX / Marepiasn BceykpaiHcbkol HaykKoBO-IPaKTHYHOI
KoHepeH1ii KypcaHTiB i cTyaeHTiB. - Yepkacu: YepKacbKUil IHCTUTYT MOXEXHOI Oe3neKku
imeHi 'epoiB Yopuoouasa HY1I3 Ykpainy, 2021. 299-301.
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ACIIEKTH ITPOTHO3YBAHHA TA 3AIIOBITAHHA ITOXKEX
HA EJIEBATOPAX B YKPAIHI

EjnieBaTopu - moxexo-BHOyXoHeOe3meyHi minpueMcTBa. PO3BUTOK MOXEX Ha
IUX O00'€KTax XapaKTepU3YETbCA MOXJIMUBICTIO YTBOPEHHS BUOYXOHeOe3MeyHUX
CyMmilllel, MIBUJKUM pPO3MOBCIO/PKEHHSM BOTHIO MO CHAJUMHUX KOHCTPYKTHUBHHUX
eJleMeHTax Oy/iiBesib, IO TEeXHOJIOTIYHOMY 06JIa/lHAHHIO, CUCTeMax acmiparii,
BEHTUJIALII, TpaHCIOpTYBaHHSA. Yci 11i paKkTOpH, a pa3oM 3 [JMM 3HA4YHi po3Mipu i 06’eMHU
NpUMillleHb, 3HAYHO YCKJIAAHIOITbL Ail MOXEeXHO-pATYBaJbHUX MiAPO3AIIIB mif Yac
MOXKEXK Ha LIMX 06’ EKTaX.

[TokexxHa Hebe3neka esleBaTOPiB NMOB’si3aHA, i3 HAsBHICTIO BeJIMKOI KiJbKOCTI
roprouux MarepianiB (3epHa), sKi 306epiraloTbC y BeJHUKUX CHOPY/JaX, 3HAYHOIO
KiZIbKiCTIO pi3HOQpPaKIiHHOTO MUJY, CyCleH/J0BaHa CyMilll IKOTO 3 MOBITpsSAM 3JaTHa
yTBOpPIOBAaTH BUOYXOHeOe3MeuyHi KOHIeHTpallii K BcepeAuHi 00JIafiHAHHSA, TaK i y
BUPOOHHUYUX TMPUMIillEHHSAX, a TaKOX 3HA4YHOI KIJbKICTh pPi3HOMaHITHOTO
yCTaTKyBaHHs, 6e3MeyHa po6oTa SKOT0 3aJIeXXUThb BiJl HAJIEXKHOTO 32 HUM JIOTJISy Ta
KOHTPOJIIO, TOLLO.

OKpeMo X04y 3yNIMHUTUCH HA MOXJIMBUX NIPUYNHAX 3alOPAHHAX 3€pHOCYIIAPOK,
aJiXKe 3a KJIACUKOIO caMe IX MPaKTUKHU 3HAIOTh K HAWOI/IbII 4acTOro iHiniaTopa noxex.
OTxe, cepes IPpUYMH 3arOPSAHHA 3epHA B 3€pHOCYIIapKaXx TaKi:

— MOpPYLIEeHHA NpaBUJ eKCIlIyaTalii;

— HeJO0TPUMaHHA YUCTOTHU B 3epHOCYLIApKaAX;

— HeJI0CTAaTHE OYMUIIEeHHS 3epHa nnepej CymiHHAM [1].

CTtaTvCcTHKa HaM ITOKa3ye, 110 Ha 3epHOBUX eJieBaTopax No4rHawdu 3 2016 poky
IIOPIYHO CIOCTEePIraeTbcs 36i/blIeHHSA KiJIbKOCTI BUNIaZKiB BAHUKHEHHS MOXeX. K10
y 2017 Ta 2018 pokax 3adikcoBaHo BigmoBigHo mo 3 moxexi, To y 2019 poui
3adikcoBaHo Bxe 15. Tinbku 3a 2 Micani 2020 poky npo Taki HaA3BHAYaKMHI cMTyallii Ha
ejleBaTopax MNoBifgomusaaocad 4 pasu. 3 MeTOw 3abe3Nned4eHHd IMOXEXHOI Ta
BUOYXOIOXEXKHOI 0Oe3leKu Ha ejieBaTOpax IMPONOHYEThCA: NPOBOAUTH 3aMiHy,
PEKOHCTPYKLil0 abo TMepeocHalleHHd TEeXHOJIOTIYHOro o00JlafilHaHHS, MallWH,
MeXaHi3MiB TOIO; IMepeBipATA HAABHICTb PO3pPOOJIEHUX TEXHIYHUX MPOEKTIB,
TEeXHOJIOTIYHMX perJlaMeHTiB, iHIIOI TeXHiYHOI AoKyMeHTalii AJis pobiT migBUlleHO]
HebOe3MeKH, CIPaBHOCTI 00J1a/lHAHHS, IHCTPYMEHTY, 3aXUCHUX NPUCTPOIB HEOE3MMeYHUX
30H MAalllMH i MeXaHi3MiB, MyCKOBUX, 3al00)KHUX, TaJiIbMOBUX i OYMCHUX NPUCTPOIB,
cucteM OJIOKYBaHHsI Ta CWTHaJisalii, BeHTUJALII Ta OCBIT/JIeHHs, 3HaKiB Oe3MeKy,
NepBHHHUX 3aC00iB MOXKEeXXOTraciHHsI, MPOBeJleHHsI Ha MiANPUEMCTBAX NacnopTu3arlii
Oy/ZiBeJsib, CIOPY/, iIHXKEHEPHUX MePeX TOILO. [2]

[lin 4yac BUHUKHEHHSI IMOXEX Ha ejeBaTopax JJisi OOMeXeHHS MBUJKOIO
NOUIMPEHHSI BOTHIO OOC/IYTrOBYIOYMWM MepCOHa/] MOBUHEH HEraHO 3yNHWHUTHU pPOOOTY
ycix MexaHi3MiB po6o4yoi Bexi, a TakK0X NPUIMHUTA HaBaHTAXKYBaJbHO-
pO3BaHTaXXyBasIbHI pOOOTH CUJIOCIB, MpUKOM Ta BUAadyy 3epHa. Kosu npubyBaroTb
nepui MApo3AiiM Ha MOXeXy, KepiBHUK TaciHHA NOXeXi NMOBUHEH BUACHUTH, YU
006CIYyroByIOYHMH NepcoHas 3yNMUHUB yce TEeXHOJIOTiYHe o06Js1aiHaHHSA. Po3BiIKy moxexi
KepiBHUK TaciHHA MOXeXi OpraHi3oBy€ OJHOYACHO y JeKiJIbKOX HanpAMkax. Ilig yac
PO3BiIKW BH3HA4YalOTh: MOXJIMUBICTb PO3MOBCIO/PKEHHS BOTHI0O BEHTUJIALIMHUMU Ta
acnipalilHUMHK CHCTeMaMH, TeXHOJIOTIYHUM O00JIaJlJHaHHSM y CUJIOCH Ta Micud, Je
NpUKMaTh Ta BHUJAKTH 3€pPHO, a TAKOX [0 CYLIAapOK 3€epHa, L0 pO3TalloBaHi B
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okpeMux OyaiBasax. Ilix 4ac po3BiAKM YTOYHIOIOTH KOHCTPYKTHBHI 0COOGJMBOCTI
OyZiBesb e/1eBaTOPiB Ta MOXKJIMBICTb MOLUIMPEHHS BOTHIO KOHCTPYKIiAMU. OAHOYACHO 3
PO3BIIKOI0 MOXeXi 3/IMCHIOITh OllepaTMBHE PO3ropTaHHA. B 1jux ymMoBax KepiBHHUK
raciHHA MOXKeXi NOBMHEH BpaxyBaTH Miclle BUHUKHEHHS FOPiHHA Ta 0CO6JMBOCTI 10T0
PO3NOBCIOIKEHHH.

[IpakTyKa CBiA4YWTH, AKILLO BOJAOJpKepesia pPO3TAallOBaHiI Bij Micud moxexi Ha
BifcTaHi 40-80 M, BoZly AJ151 raciHHS MOXeEXi MOXKHA MoJjlaBaTH Ha BUcoTy 40-45 M. Y Tux
BUIIa/IKax, KOJIM BOAO/pKepesia po3TalloBaHi Jjaji Bij 3a3HadeHol BifcTaHi abo cTBOJU
HeOoOXiJHO M0JjaBaTHM Ha raciHHA Ta 3aXWUCT Y BEpXHi MOBEPXU pPOOGOYMX BeX, BOLY
NOJAITh JIBOMA MOXEXHUMH aBTOMOGIJISAMU 3a TaKOK cxeMolo. [lepily aBTonucTepHy
BCTAQHOBJIIOIOTb Ha BOJOJKeEpesio i JABOMa MariCTpaJlbHUMH PYKaBHUMHU JiHIAMH
NOJAaI0Th BOJAY Y HAcCOC MOXEXHOTO aBTOMOOI/IA, IKUM BCTAHOBJEHUM 6insa Micus
noxexi i 3abesnedyye mojayy BOAM [0 IMOXEXHUX CTBOJIB. [Ipy 1bOMy pyKaBHU
JiameTpoM 66 MM JJi1 MaricTpaJlbHUX JIiHIK BUKOPHUCTOBYBAaTU He JOLiNbHO. /i
nozAavi BOJAM Yy HAJCUJIOCHI NPUMIllleHHs] Ta BEpPXHi MoBepxu poboyoi Bexi y mepiuy
yepry BHUKOPUCTOBYIOTb CyxoTpy6bu. IligiHIMaHHA pyKaBHUX JIiHIA 3AiHCHIOIOTH
30BHILIHIMU CTallioHAPHUMU NMOXKEKHUMU JipabrHaMu. [lig yac mojadi BoJgy Ha BHUCOKI
JUJITHKU eJleBaTOpPiB HAa MaricTpaJibHUX JIiHiIX HeOoO0XiIHO BCTaHOBJIIOBAaTH 2
po3rajy>KeHHsl, OJlHe — BHU3Y 06iJig esieBaToOpa, a Apyre — Ha 1-2 moBepxu HUXK4Ye Bij
Micua moxexi y po6odiil Bexxi abo B HaJCUMJIOCHOMY NpuMilieHHi. Ko>KHUH pykaB
MaricTpajbHOl JIiHII NOBHHEH OyTHM HajAilHO 3akpimieHui. [aciHHA mMoXex B
eJleBaToOpax, fK MpPaBUJO, 3AIMCHIOITb BOJOI0, PO3NUJEHHUMHU Ta KOMIAKTHHUMHU
CTpyMeHAAMHU i3 cTBoJIiB Protek-366, a mif 4ac BeJIMKHMX IOXKeX BHUKOPHUCTOBYHIOThb
JsadeTHi cTBosM. KiZbKicTh CTBOJIIB BU3HAUalOTh 3a/I€?KHO BijJj iHTEHCMBHOCTI mojadvi
BOJIM, 110 /IJ1s eJieBaTOPiB Ta MIMHIB JlopiBHIOE 0,14 51/ (M2:C). [3, 4]
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Haykoee-supobHuue nidnpuemcmso “Cneymamepianu’?

BIIJIUB [TIAPAMETPIB CUCTEMU BOTHE3AXMCTY JIJI1 CTAJIEBUX KOHCTPYKIIIH
HA iXHIO BOTHECTIHKICTb

CucTeMH BOTHE3aXUCTy [Jisl CTaJIeBUX KOHCTPYKIiH i3 BUKOPUCTAHHAM
BOTHE3aXUCHUX TMOKPUTTIB MNpodisto abo BOrHe3aXMCHUX €KpaHIiB He 3aBXKAUd €
OPUUHATHUMH [IJIS 3aCTOCYBaHHS Ha MPAKTHUI[i 4Yepe3 IXHIO 3HAYHY TOBIIUHY,
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https://shron1.chtyvo.org.ua/Shmyh_Roman/Terminolohichnyi_slovnyk-dovidnyk_z_budivnytstva_ta_arkhitektury.pdf
https://shron1.chtyvo.org.ua/Shmyh_Roman/Terminolohichnyi_slovnyk-dovidnyk_z_budivnytstva_ta_arkhitektury.pdf
https://uk.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B5%D1%86%D1%96%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0:%D0%94%D0%B6%D0%B5%D1%80%D0%B5%D0%BB%D0%B0_%D0%BA%D0%BD%D0%B8%D0%B3/9789667407834

HeOoOXiHy /i1 3a6e3MeyeHHs HAaWBUUIMX KJaciB BOTHECTIMKOCTI IUX KOHCTPYKILiH.
3MeHIlIeHHA Li€l TOBUIMHU MOXJIMBO MOXHA 3JAIMCHUTHU LIJISAXOM 3aCTOCYBaHHS
CUCTEMU BOTHE3axUCTy, B fKi ePeKTHBHO NOEAHAHO (Pi3UKO-XiMiuHI BJIACTUBOCTI
NIACUBHUX | peaKTUBHUX BOTHE3aXHMCHUX MaTepialiB, a TaK0X BOTHE3aXUCHUX €KpaHiB.
HeBu3HaveHiCTh BIJIMBY MapaMeTpiB TaKOI CUCTEMU BOTHE3AaXMCTy HAa BOTHECTIMKICTb
CTaJIeBUX KOHCTPYKIii 00yMOBJIIOE NPOBEAEHHSA JOCIi/PKEHHSA Y IbOMY HaNpsMY.

[IpoBesieHe AOC/IiAKEHHSI CTAaBUJIO 3a METY OI|iHKY BOTHECTIMKOCTI CTaJleBHUX
KOHCTPYKIiM 3 CUCTEMOI0 BOTHE3aXUCTY, B AKIA 3aCTOCOBAHO BOTHE3axXUCHUM eKpaH i
BOTHEe3axXHCHe MOKPUTTH CTasIeBoro npodoiio. Burorossiaau LIICTh
eKCrlepUMeHTa/lIbHUX 3pas3KiB, sKi 6yJio nojijseHo Ha ABi rpynu A i B (tab6.. 1, puc. 1, 2).
Jlna  IXHbOTO CTBOpPEeHHS BUKOPHUCTOBYBAaJIM CTajeBi KOJOHM BucoTowo 2,0 M
JIBOTaBpoBoro nepepizy mnpodinto Ne 20, macuBHUH BOTHe3aXWCHUM MaTepiaa
(iwTykaTypKy) Ha ocHOBIi cyMii «kEHgoTepM 210104» [1], peakTUBHUN BOTHE3axXHUCHUM
MaTepiaJ, U0 COy4YyeTbCsA, Ha 0CHOBI cyMiwi «EnoTepm 170205» [2] i BorHe3axyMCcHUU
eKpaH Kopob64yacToi popMHU 3 OLIUHKOBAHOI cTasli 3aBTOBIIKU 0,5 MM.

Tabauys 1 - [lapamempu ekchepumeHMaabHUX 3PA3Kie

Me | Tpvma | Tlozma- | Ha=memcte HagemicTs Hasge- Hamemers HazemicTe
K MACHEHOIO | peaKTHEHOLO HICTE | peakTHEHO- | peakTHEHO-
3paska | MOKPHTTAHA | HOEPHITAHA | SKpaHy | Io NOKPHITA | Io DOEPHITA
MoEEpXHE MoBepXE B HAa EHVTpIN- | Ha s0BHmM-
p o diTen) mpodiTee abo | spasky | @ moeep- HIfl noEep-
TOEITHHA IITYVEATVPER XH espaHy’ | XH espaHy/
MIOEPHTTA, TOEITHHA TOEIIHHA TOEITHHA
pAit MIOEPHTTA, MM MIOEPHTTA, MIOEPHTTA,
plul MM
1 A Al Hi Tax'2,17 Hi Hi Hi
2 A A2 Tax28.23 Hi Hi Hi Hi
3 A A3 Tax20,73 Tar'2,12 Hi Hi Hi
4 B 21 Hi Tax2.07 Tax Tawx'1.80 Tax0 47
5 ) B2 Tax20.06 Hi Tak Hi Hi
3] B B3 Tax'24.53 Hi Tax Taw'0.87 Tax'0.29

JlocniKeHHA TpOBeLEeHO 3a METOAUKOI, fAKa I'PYHTYETbCA Ha I0JIOXKEHHAX
EN 13381-2, EN 13381-4, EN 13381-8. 3a oTpuMMaHMMU pe3yJbTaTaMUd BU3HAYEHO
0COOJIMBOCTI 3a/1€XKHOCTEN TeMIlepaTypU CTaJieBUX KOHCTPYKIiM IBOTaBPOBOIro Mpodisto
3 TAKOK CUCTEMOK BOTHE3axXUCTYy BiJ, TPUBAJIOCTI BOCHEBOI'O BIJIMBY 3a CTaHAAPTHUM
TEMIIEPAaTYpHUM pPeXHUMOM. BcTaHOB/IEHO, L0 MWBUJAKICTH MiJIBUILEHHA TeMIlepaTypy
HaWOibIIa [/ CTajleBOl KOHCTPYKLilI 3 peakTUBHHM BOTHE3aXWCHUM MNOKPUTTAM
npodisto, HakMeHI1Ia — /11 KOHCTPVKILiI 3 MaCHBHUM NMOKDUTTSM.

1 1
L 3 | 4 >
3
C— — ——
3pasordl 3pasord? 3pasord3

1 - cTaseBa KoJIOHa; 2 - PE€aKTHBHE IOKPUTTA, 3 - macuBHe IOKPUTTA
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Puc. 1. - KoHcmpyKyis ekchepumeHmasibHUX 3paskie epynu A

. 1 3
A L~ ) ) =
3
_ _
3pazor Bl 3pasor 82 3pazorf83

1 - cTasieBa K0JI0HA; 2 — peaKTUBHE IOKPUTTS; 3 — MIaCUBHE NOKPUTTH; 4 — eKpaH

Puc. 2. - KoHcmpyKyis ekchepumeHmasibHUX 3paskie epynu B

Bu3HayeHo, 110 3acTOCyBaHHA BOUHE3aXUCHUX €KpaHIiB NpPU3BOAUTL [0
3HAYHOT'O MiJBUILEHHS BOTHECTIMKOCTI CTaJleBUX KOHCTPYKIiM. 3a HasBHOCTI Ha
NOBEPXHI KOHCTPYKLil peakTUBHOI'O MOKPUTTH Lie MiABUILeHHA cKaazae Big 90 % no
100 %. Y pa3i BUKOpPUCTAHHS MACUBHOTO MOKPUTTSA MNpodisto BOTHECTIHKICTb
KOHCTPYKIil 306i/blIyeETbCS Ha BeJUYMHY, sKa CTaHOBUTb Bix 67 % po 88 %.
EdeKTHUBHICTh 3acTOCyBaHHS BOTHE3aXHCHHX €KpaHiB OiJibllla y pasi HasgBHOCTI Ha
MMOBEPXHI KOHCTPYKLUil NAacUBHOIO TMOKPUTTA HIXK pPeakTUBHOTO MaTepiasny.
BUKOpHCTaHHSI pPEaKTUBHOTIO MOKPUTTS Ha BHYTPIlIHIM 1 30BHIIIHIA NOBEPXHSAX
BOTHE3aXMCHUX €KpaHiB He MPU3BOJAUTH [0 MiJABHUILEHHS BOTHECTIMKOCTI CTasieBOi
KOHCTPYKIiI.

CIIMCOK JIITEPATYPH
1.TY VY 24.3-13481691-007-2003 Cymiw giia nokputta «Engorepm 210104». TexniyHi
yMOBH. JIoHEeIbKHH LIEHTP CTaHAapTH3allii, MeTpoJiorii Ta cepTudikamii. 2003. 25 c.
2. TY 'V 24.3-13481691-009-2004 Cywmiw gaa BorHedaxucHoro nokpurrtsa «EHAOTEPM
170205». TexniuHi ymoBu. TexHiuyHi yMOBH. JJOHEIIbKHUH LIEHTP CTaHJAApTH3alii, MeTpoJIorii Ta
ceprtudikariii. 2004. 18 c.

YIK 614.841.45

Hosak C.l, kaHO. meXH. HAyK, C.H.C.,
Hoeak M.?
IHcmumym depcagHozo ynpasAiHHA ma HAyKo8uXx 00CAiI0XHCeHb
3 yusinvbHozo 3axucmy, m. Kuig!
HayioHaavHull mexHivHull yHisgepcumem Ykpainu «Kuigcbkuil nosaimexHivHull iHcmumym
imeHi lzops Cikopcbko20»?

OCOBJIMBOCTI OLIIHIOBAHHA PO3PAXYHKOBUX METO/(IB BUSHAYEHHS
HEOBXIJIHOI MIHIMAJIBHOI TOBIIMHU
BOTHE3AXMCTY JJI1 CTAJIEBUX KOHCTPYKLIIH

BpaxoByr4u 3HAYMMICTb JOCTOBIPHOCTI JAHUX LIOJ0 BOTHE3aXMWCHOI 31aTHOCTI
BOTHE3axXMCHUX MaTepiasiB TMpW BHU3HAYEHHI MPOEKTHUX IMapaMeTpiB 06’€KTIB
BOTHE3axUCTy, aKTyaJlbHUMHU € [OCJiJKeHHs, CIPSAMOBaHI Ha PO3BUTOK IpoLeAyp
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OLIiHIOBaHHS METO/iB BU3HAuye€HHS BJIACTUBOCTEN CUCTEM BOTHE3aXUCTY OyJiBesIbHUX
KOHCTPYKLid. [IpoBeseHe NOCHIP)KEHHA CTAaBWJIO 3a METY YJAOCKOHAJIeHHS peaJii3alil
npoueaypy Baaifalil MeToAiB po3paxyHKy XapaKTepUCTHUKU BOTHE3aXUCHOI 34aTHOCTI
NOKPUTTIB /I  CTaJIeBUX KOHCTPYKLIM, $fAKy 3aCHOBAaHO Ha I[POBEeJEHHI
004YMCJII0BaJIbHOTO eKcrnepuMeHTy [1]. Jl/is focArHeHHS Li€ei MeTU po3po6JieHO 6JI0K
cxeMy aaroputmy (puc. 1) i cTBopeHO MporpaMHUM NPOAYKT JJi1 aBTOMaTH30BaHOI
peasizalii 3a3HayeHol npoueAypH Bajaigaril.

Tlowatox

v

Mogvas Nel Axg, Axa

BrisagesHs JACHIN IHITEHS TEMIePaTypH
CHCTIEPHMERTATEHIN IPAIKIE

8.1 .8

h

& ¢ I FRIEND-2

-

Moayae Ma2
BHIHI9eHEA pOIPAXy HKOBEX JHA9eHE BEoedimicETY
TeMIONPOBLIHOCT] BOTHEIAXHCHOTO IOKPHTIA Ay

208 METOJIE 31 3MIHE

v

Moayns Xa3
BHIMaus HHA poIpaNyHESERY ;z'F sar | TICHIY ;:’F a Ay, AX2, Ui requ

M 1 CTATHM g

>

IHFHEHD HE00NLIHOT MIHIMATBHO | TORMEHE EOTHEJANHCHOIO

— . - : a IMT FRIEND-2
NOKPHTTA, BLIXITEHES MUK HIEMH J4 UL

-

Ta ANATOHIE BLIIXHISHHT

L PR N P (52 min '-":'":1:]'-,;:.:-_-:

KiHeU®

Puc. 1. - Baok cxema aszopummy asmomamu308aHoi peasizayii npoyedypu
gasaidayii memodie po3paxyHKy Xapakmepucmuku 802He3axucHoi 3damHocmi nokpummie

Ha nepmomMy eTami Basifauii po3paxyHKOBOrO MeTOAY IIJISIXOM pPO3B’s3aHHSA
HU3KM HeCTallioHapHUX HeJIIHIMHUX OJHOMIpPHUX MPSIMUX 3aJjady TeMJIONPOBiJHOCTI i3
BUKOPHCTAHHSAM nakeTy npukaagaHux nporpam (IIIIT) FRIEND-2 Bu3HauyaroTb AilcHi
3HaYeHHs TeMIlepaTypHy 3pa3KiB CTaJleBUX KOHCTPYKLiM B yMOBaxX BOTHEBOTO BIJIMBY 3a
CTaHJlapTHOr0 TeMIepaTypHoro pexumy. Ilig yac po3B’sa3aHHS KOHOI npsMoi 3ajadi
TEeIMJIONPOBiJHOCTI HeOOXiJHO 3MiHIOBAaTH JjaHi 1100 TOBILUHM IIapy CTaJi (3HaYeHHs
IPOCTOPOBOTO KPOKY AX;) i BOTHE3aXHCHOI'0 NOKPUTTSA (3HaYeHHSI NIPOCTOPOBOTO KPOKY
Axz), siki HaBegieHo y BxigHux ¢aitnax [T FRIEND-2, i 36epiraTtu oTpumasi gaHi mo0/0
TeMIepaTypyu Ha rpaHuli Mix wapamu 1 i 2 gnsa kKoxkHoro 3paska 8qi, 0qz,.,00n, AKi
HaBezeHi y BuxifHomy ¢aiai I FRIEND-2. /lna aBToMaTu3anii npoiecy BBOAY i
30epekeHH LUX BXiIHUX i BUXIJHUX JaHUX B OJIOK CXeMi aJTOPUTMYy MOpouLeaypH
Basifanii BnpoBapkeHo MoAysab N2 1 (puc. 1). lleit Moay/b [103BOJISE BUKOHYBAaTH
po3B’si3aHHA HeobxifHOI KiJibKOCTI npsAMUX 3ajay i3 3actyBaHHaM [IIIIT FRIEND-2 6e3
6araTopasoBOro BTPy4YaHHs ollepaTopa i OTpUMyBaTH BUXiJHI aHi U0/j0 TeMIlepaTypHu
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BCiX 3paskKiB Oq1, 042,000 y POpPMi, HEOOXiIHIN AJ151 IXHBOTO MOAANBILIOT0 3aCTOCYBAHHS
Ha HaCTYIMHOMY eTamni Bajigauil.

OTpumMaHi gaHi o0 TeMiepaTypu 3paskiB Og1, Oq2,..,00,n BAKOPUCTOBYKOTH AJIs
po3paxyHKy KoeQillieHTy TemaonpoBiJHOCTI A, BOTHE3aXWCHOr0 MOKPUTTS (puc. 1,
moaysnb Ne 2). lled MoAyap TMpU3HAYeHO [JIs1 BU3HauYeHHA KoedilieHTy
TEeIJIONPOBiAHOCTI A, y pasi 3aBAaHHS HOro 3MiHHOW (Apvar) @60 cTanow (Apconst)
BEJIMYHUHOI0. AJITOPUTM LIbOT'0 PO3PAxXyHKY JleTaJbHO ONMMUCAHO B [1].

Moaynbp Ne 3 (puc. 1) mpu3HayeHo A/ aBTOMaTH30BaHOI peaJisariii etamiB
npoueAypH Bajlifalis, 3a AKUMU BU3HAYaOTh PO3PaXyYHKOBI dp,cal 1 AIMCHI dpac 3HAYEHHSA
HeoOXilHOI MiHiMa/JIbHOI TOBIIMHU BOTHE3aXMCHOTO NMOKPUTTA [Jisl Pi3HUX BeJIMYUH
koedillieHTy TmomnepeyHoro mnepepizy cTaseBoi KOHCTPYKLii Am/V, KpuUTHUYHOI
TeMnepaTtypu cTaal 6O, 1 HOPMOBAHOTO MPOMIXKKY YacCy BOTHECTIMKOCTI tfirequ,
BiIXWJIEHHSI MiXK HUMHU Oq Ta Jiala3oHU LbOTO BiAXWJAEHHS [Sdmin, Odmax]ipvar i [Odmin,
6(1,max] Ap,consts

Pe3ysbTaTu anpo6ariii CTBOpEHOro NporpaMHOro NpoAyKTy CBifyaTh mpo Horo
NPUJATHICTD A0 MNPaKTUYHOTO 3aCTOCYBaHHA [J Bajdifjauil MeToJiB PpO3PaxyHKY
XapaKTepPUCTUKU BOTHE3aXMCHOI 34aTHOCTI MOKPUTTIB [Ji CTaJeBUX KOHCTPYKLiH,
HaBegieHux B EN 13381-4:2013 [2] i EN 13381-8:2013 [3].

CIIUCOK JIITEPATYPH

1. HoBak C. B, Hosak M. C. Basizanisa MeToAiB po3paxyHKy MiHiMaJbHOI TOBLIUHU
BOTHE3aXUCHHUX MaTepiasiB A CTaJieBUX KOHCTPYKLiH. Haykoeull gicHuk : llugisbHull 3axucm
ma noscexcHa 6esnexa. 2020. Ne 2 (10). C. 83-90.

2. EN 13381-4:2013 Test methods for determining the contribution to the fire resistance
of structural members - Part4: Applied passive protection to steel members. EUROPEAN
COMMITTEE FOR STANDARDIZATION. Management Centre: Avenue Marnix 17, B-1000
Brussels. 2013 CEN. 83 p.

3. EN 13381-8:2013 Test methods for determining the contribution to the fire resistance
of structural members - Part 8: Applied reactive protection to steel members. EUROPEAN
COMMITTEE FOR STANDARDIZATION. Management Centre: Avenue Marnix 17, B-1000
Brussels. 2013 CEN. 80 p.

YAK 504. 3

Hooxcko 1., kaHd. ned. Hayk, /lazHo /.,
Ileaunenko M., kaHO. ned. Hayk
Yepkacvkull IHcmumym nodxcexcHoi 6e3neku imeHi 'epoie YopHobus
HayioHasbHo20 yHIgepcumemy yugiibH020 3axucmy YKpaiHu

EKOJIOTTYHA KPH3A TA ii BIVIUB HA TEXHOTEHHY BE3IEKY B YKPAIHI

ExoJsioriuna kpusa, 1ka ¢popMyBasiaca B YKpaiHi IpOTATrOM TPUBAJIOro MepioAy,
iCTOTHO BIJIMBAa€ Ha coLjia/ibHy Ta €KOHOMi4Hy cdepd KpaiHH, TOMY MOJIMIIEHHS
€KOJIOTIYHOTO CTaHy € aKTya/IbHUM Ta NPIOPUTETHUM 3aBJaHHAM Ha CbOr'OJHI. 3riHO 3
JIOCJi>KEHHSAMM  YKPAlHCbKHUX Y4YeHUX, HaWOuIblly IIKOAY HaBKOJMULIHbOMY
CepelloOBUILY 3aBJa€ TPAHCIOPT, IPOMUCIOBICTb, €HepreTMKa Ta CiJbCbKe
rocrnojiapcTao [2].

YKkpaiHa, Ha XKaJjib, 3aMMa€ He HaWKpauly CXOAUHKY B PEUTHUHIY €KOJIOTI4YHOrO
crany (44 no3uuis 3i 180 kpain B 2016 poui 3a iHeKkcOM eKkoJ10Ti4YHOI epeKTUBHOCTI) [1].

3HauyHUM cTajJo 3abpyAHeHHs akBaTopii YopHoro Ta A30BCHKOro MODIB
HWIKiAJUBUMM pedyOoBHUHAMHU, 0COo6JMBO HadpTonmpoaykTtamu. lllopoky 3 BojaMu pidyok
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YkpaiHu A0 MOpiB HaAgXoAuTb 653 TUC. TOHH 3aBUCJIUX PEYOBUH, MOHAJ 8 THUC. TOHH
opraHiuHUX pe4yoBHH, 6/1M3bK0 1900 ToHH a3oTy Ta 1200 ToHH docdopy [3].

Bupybka fepeB 3Ha4yHO MiJBUILYE PU3MKU NMOBEHEH Ta NaBOJKIB, BiIMOBIJHO,
HOTIpIIYEThCA fAKICTb I'PYHTY Ta pojrodicTb. Halbinblle He3aKOHHUX PYOOK Bixke
TpajuliiiHO TpoBoAAThLCA B KapnaTax. Hemasio npo6JieM cnioctepiraetrbces i Ha [lodicci,
BousinHi, YepHiriBcbkilt Ta KuiBcbkilt obsacTsx. JlepiicareHCTBO YKpaiHM 3a3Hayag,
mo Jsaume y 2015 poui ob6car He3akOHHUX pPy6oK B YkpaiHi ckiaB 24,1 Tucad
KybOoMeTpiB. YHacCJilOK BIUIMBY Ha [PYHT IIKIiJAJIUBUX (GaKTOPiB, TEXHOJIOTIYHOIO
BUKOPUCTAHHA I'PYyHTIB, Ha 3Ha4Hil TepuTopii BTpayeHo 10-25% opraHiyHOi pe4OBUHH,
IPAaKTUYHO BCAd OpHA 3eMJid B MiJOPHOMY LIapi yWiiJibHEHA, NOMITHO 3HWXYIOTbCH
3anacu no>kuBHux ¢popm pocdopy i kairo [4].

3 eKOHOMIYHOi TOYKM 30pYy HeraTUBHUM BIUIMB €KOJIOTiYHOro ¢axkTopa Ha
€KOHOMIiYHe 3p0CTaHHs NPOSABJASAETHCS B HACTYNHUX dopMax [2]:

1. BinbyBa€eTbCcsA BUUepNyBaHHS HEBiZJHOB/IIOBAHUX NPUPOJHUX PECYPCiB KpaiHH,
o BeJe A0 30ifHeHHS pecypcHoi 6a3d BUPOOHMITBA 1 3HWKEHHS pIiBHA
KOHKYPEHTO3JaTHOCTi KpaiHW Ha CBITOBOMY PHUHKY Ta [0 JO0JAaTKOBUX BUTpPAT Ha
3a/Iy4YeHHS] aJIbTepHAaTUBHUX PeCcypcCiB; y pe3ysbTaTi lie NPU3BOAUTH A0 36i/blleHHs
BapTOCTI NpOoAYKIii i Il pUHKOBOI LIiHMU.

2. CTBOpPI0OETbCA HArpoMa/»KeHHs 3HAYHUX 00cAriB BigxoAiB 1 BUKUJIB
BUPOOHHIITBA, 1[0 BHMAarae 3HAYHUX EKOHOMIYHHUX BHUTpAT Ha iX yTWJizanii i
3HelKo i KeHHA. B Ykpaini fgyke HeqoCKOHasia CUCTeMa MOBOJKEHHS 3 BiJXOJaMH.
Came TOMy YKpaiHa BXOAWTb B UYMCJO KpaiH 3 HauOUIbII BUCOKMMHU abCOJIOTHHUMU
006cAraMy YTBOpPEHHs Ta HakonudyeHHsA BigxoxiB - 700-720 MJIH. TOHH LIOpiYHO.
CMiTTeE3Ba/MILA 3aMMalOTh B YKpaiHi 6isibiie 160 THCAY ra, i BCi BOHM BIIEHT 3all0BHEHI
- 3araJibHa Maca HaKONMYeHUX BiAX0AiB NepeBUILYeE 36 MJIpJA. TOHH.

Ha anb, KOXXHHUM pOKOM LMpHU Julle 3pocTaroTb. Halripma cuTyanis 3
HAKOMUYEeHHSIM BiAXoAiB crnocTtepiraerbcsi y JIbBiBCbKiKM o06JiacTi. TiJibKU KUATeJI
JIbBoBa BUp06.isitoTh 600 TOHH BiAxoAiB B ieHb ([pubOBUIIbKE CMITTE3BA/IHUIIE — TPETE
B €BpoIi 3a po3MipaMu). 3apa3 yKpaiHlii 0 CyTi MJIaTAThb JIMIlIEe 3a BUBE3€HHS CMITTS.
OfHa TOHHA cMITTA KowTye npubausHo 80 rpH. 3a 3aXopoHeHHs. AKIl0 nifpaxyBaTy,
mo TaM € 60% KOpUCHOI pe4OBUHHU — i€ Ti€l, AKY MOXKHA epepoOUTH, BicCOPTyBaTH i
156 nepepobuTu - TO 1e 2 - 2,5 TUcaui. BignoBigHo i ykpaiHenpb 3aniaTuTh He 10 rpH
Ha Micsub, a noHaz 100 rpH. moMicangd [4].

Yci ui ¢dakTopd BUKJIMKAIOTb 3HWXKEHHSI SIKOCTI KMTTS JOAed i BUMarawTb
3HAaYHUX BUTpPAT CYCHOiJIbCTBAa HA JIiKyBaHHS, peabisiTaiiito, OXOpOHY 3/0pOB’s Ta
CTBOPEHHS peKpealiiHuX 30H. CepeHs TPUBAJIICTb XUTTS B YKpaiHi 3a Janumu MO3
YKpaiuu ctaHoBUTH 6Jiu3bKo 71 poky (y IMosbuii - 74, y lBenii — 80). 3a6pyaHeHHS
cepelOBUIA BUKJIMKAE NApPHUKOBUW ePeKT, KUCJAOTHI JOLli, pyWHYBaHHS 030HOBOTO
mapy. 3MeHUIeHHS 030HYy B cTpatocdepi Ha 1 % BUKJMKAa€E 30i/bllIeHHS BUNAJKIiB
3aXBOPIOBAaHHSA Ha pak WIKipu Ha 5 %. 3pocTae KiAbKICTh ypo/pKeHUX aHOMaJliil (Baj,
po3BUTKY) - y 2014 p. KisbKicTh XBOpUX cTaHoBUJAa 47791 oci6, a B 2015 p. - 48356
0Cib, 30i1b1IYETHCA KiJIbKICTh XBOP0O6 opraHiB guxaHHda (y 2014 p. - 11838777 ocib6, y
2015 p. - 11862012 oci6). Takox BigOyBalOTbCA eKOJIOTIYHI Mirpauii, Jwoau
BUDK/PKAIOTh B iHIII perioHu YkpaiHu a6o 3a ii Mexi, e eKoJIOTIYHUN CTaH € 3HAYHO
Kpaium [5].

Takum 4yMHOM, y pasi nojasbuioro 36epiraHHsl NOJIOHOTO CTaHy peuded Halla
JlepkaBa pU3MKY€E OMUHUTHUCA HA PiBHI appUKAHCbKUX KpaiH B MJaHI TeXHOTeHHOI
6e3neku. Bucoka fIKicTb HaBKOJIMIIHBOTO CepejiOBHILA BHU3HAYa€ CTaH J06poOyTy
CYCIJIBCTBAQ, SIK i MaTepia/bHi 6J1ara, OTpUMaHi LIJIIXOM BUPOOHUILTBA. TOMy NOTpPi6GHO
3alpoOBa/pKyBaTH HOBITHI TexHOJIOTi], AKi B MNOJAJBIIOMY 3MEHILIAaTb BUTpPATHU
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€KOJIOTIYHOTO XapaKTepy Ta He YNOBIIbHIOBAaTUMYTb TEeMIIM 3POCTAaHHS BaJIOBOTO
HaliOHAJIbHOTO NPOAYKTY.

CIIUCOK JIITEPATYPU
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HysiuziH B.1, kaHd. mexH. Hayk, doyeHm,
Bedysa C.1, Konumiu /.1,
lopina K.1, Audpowyk 0.2
Yepkacbkull iHcmumym nodcexcHoi 6e3neku imeri I'epoie YopHobu.15
HayioHasbHo20 yHigepcumemy yugiivbHoz2o 3axucmy YkpaiHu,!
Buwe npodpeciiine yuuauuje J/Ib8iscbko2o deprcasHo2o yHigepcumemy 6e3neku
HcummedisiibHocmi?

PO3PAXYHOK 30H 3 HIXKHbOIO TA BEPXHbOI0 KOHIIEHTPALITMHUMH
MEXAMMH IIOIIUPEHHA IIOJIYM'A ITPU ABAPIAX
HA TOB «XIMCTPOMIIJIACTMACC»

PU3WK BHHUKHEHHS HaJ3BUYAaMHUX CUTYal[il TEXHOTEHHOrO XapaKTepy CTaE
Jlefasi 6isblie, OCKiJIbKKA piBeHb 3HOCY 00J1aflHAHHSA OUIBIIOCTI XiMiYHUX MiANTPUEMCTB
HaOJIMYKAETHCA 10 KPUTHUYHOTO. [1]

Y JACHC npu aBapisx Ha xiMiuyHO-HebGe3neuHux 06’ekTax (XHO) nmpoBogsATbCA
pPO3paxyHKU 3 BHUKOPUCTAHHAM METOJMKH, sKa INpU3HAYeHa BUKJIIYHO [JiA
NpPOrHO3yBaHHSA MacCIITAbiB 30H XiMiYHOT'0 3a6py/IHEHHS.

Jlnsg mporHo3sy i NPUUHATTS ONEepPaTUBHO-TAKTUYHUX pillleHb MOXEeXHO-
paTyBajibHUMU Tniapo3giiamu JCHC 3 MeTorw 3axucTy HacejieHHs i 0Oe3nedHoi
pPO3CTaHOBIIi CUJI i 3ac06iB MpH JiKBiAalil HacAigKIB aBapid Ha BiIAKPUTHX CKJaJax
XiMIYHUX NiANPUEMCTB, HEOOXiJHO 3HATH, 30KpeMa i BeJIMYMHY 30H 3 HUXKHbOI (Jasi -
HKMIIII) i BepxHboi (#ani - BKMIIII) koHLeHTpaLiiHUX MeX NOUIMPEHHS MOJIYM 1.

IcHyroya MeToguKa He po3BoJige po3paxyBatyu HKMIIIT i BKMIIIL. Cuig
BpaxoOByBaTH, 10 MpPU BUKHUJI, HANPUKJIAJ CTUPOJy, aMiaky i 6aratbox iHmux HXP
BMHUKA€E HeOe3leKa TOKCMYHOI'O 3apaKeHHs i 3aropaHHs, ajpkKe Mapy IMX PEYOBUH
BUOyXOMOXKexXoHebe3neyHi. TakMM 4YMHOM, MOXJIMUBICTb TOpiHHA ab6o BUOyXy napiB
XiMIYHOI pEeYOBUHMU CTBOPIOE  JOJATKOBI  J/pKepesia  YpaKeHHA  TelJIOBUM
BUIIPOMIHIOBAaHHAM |1 BIVIMBOM yZJapHOI XBUJII.

3a3Buyail Hebe3dneyHi /i 3JI0pOB'sS JoJed 1 JieTaJbHi KOHLeEHTpalil
Hebe3neuyHUX xiMiuHHUX pedoBUH (HXP) MeHule BiANMOBiAHUX KOHLIEHTpALiMHUX MeX
NOLIMPEHHSI MOJYM'sl, TaK 110 30Ha TOKCHYHOI HebGe3NeKHU Oisibllie 30HH HeOe3NeKH
3aiiMaHHsA. OHAK, 3 LIbOTO 1i[e He BUIJIMBAE, L0 B pO3paxyHKaxX MOKHa 0OMeXyBaTHUCS
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TiIbKM BU3HAUYEHHSIM TOKCUYHUX HebGe3nmeyHux 30H ab6o 30H 3 HKMIIIl i BKMIIII.
Pospaxynok 30H 3 HKMIIII i BKMIIIl xiMiYyHMX pe4yoBHMH NIpHU NOIIMPEHHI XMapu
HeOoOXiHUMM xo4ya 6 TOMY, IO /PKepesio 3aMaHHS MOXe 3HaXOJUThbCsS B 00J1acTi Mix
HKMIIIT i BKMIIII.

Jns omucy paHoro HaMm i3MYHOro moJis, SKMM B JaHOMYy BHIAAKY €
koHIeHTpauia HXP, B cucremi, 4Ky mNOpoXye mKepejaMd 1 HaBKOJUIIHIM
cepeJl0BUIEM, MOXXHA CKOPUCTATHUCA PIBHAHHSAMU aeporiipoMexaHiku [2].

BukopucTaHHS OTpPUMaHOro pilleHHs piBHAHHA TUny Audy3ii [03BOJSAE
IIPOBECTU pPO3paxyHKU MPOCTOPOBOrO pO3MNOJLIJYy KOHLEHTpauil mapiB XiMiYHUX
PEYOBHH, a TaKOX 30H TOKCUYHOTO 3apaxeHHs, 30H 3 HKMIIIl i BKMIII, mo
YTBOPIOIOTLCA Y BTOPUHHOMY XMapi npu posausi HXP.

Big3HauuMo, 1o [/ NPOBEJEHHS PO3IJISAHYTUX BHUIEe pPO3pPaxXyHKIB HaMU
CKJaJleHO aJrOpuTM 1 mporpaMa 4YHCeJbHHUX pPO3pPaxyHKIB fKi peasi3oBaHUW B
6e3KOIITOBHOMY MporpamMHoMy npoaykti MAPLE 7.

Jis  anpob6anii 3anpONOHOBAHOr0 aAJrOPUTMY HaMU OyJI0O TNPOBEJEHO
pO3paxXyHOK KOHLEHTpAI[iMHUX MeX MOLIMPEeHHs MOoJyM’'s NMpu aBapii pesepByapy 3
MeTaHOJIOM Ha CKJajl xiMiyHux peareHTiB Ha TOB «XimcTtponniactmacc», M. Kuis.
[lizmpueMcTBO 6yJi0 06paHO BUMAJKOBHM YMHOM Yepe3 HasdBHICTh iHpopmalii mpo
KisibkicTb HXP. OcHOBHI BUXiZHI AaHHI: cTaBcA BUKWZ 270 K MeTaHOJy; WUBUAKICTb
BUIIAPOBYBaHHS — 24 Kr / XB; BUCOTA JI3epKaJjia PO3JIMTOTO MeTaHOJy B 06Ba/lyBaHHI —
1M; ckJaj XIMIYHUX peareHTiB Mae IJiola 28 TUC. M. KB.; BiZICTaHb BiJ CKIaAy XiMIiYHUX
peareHTiB L0:

— HaWOJMKYO0ro HacesieHOoTo NyHKTY -2100 m;

— Miclb BEJIMKOTO CKYIYeHHs Jilofeld (>KUTJIOBI MacUBH, CTaJ[iOHH, KIHOTeaTpH,
JlikapHi, mKoJu i Tak gaji) - 3000 m;

— TNPOMHUCJIOBUX 00'€KTIB — 600 M;

— TpaHCNOpPTHUX MaricTpasent - 1500 m;

NPUPOJ00XOPOHHHUX 06'€KTIB — > 4000 M.

Ha pucyHky 1 npeacraB/ieHO pe3yJibTaTH IPOBeJEeHUX pO3paxyHKiB. K BUJHO 3
rpadiky HKMIIII 6yne BiaganeHna Bif mxepesia BUTOKY Ha 2100 M, a BKMIIII Ha 1600 m.
Ha Hamy aymky iHdpopmMalis Takoro poay 6y/ie Ha3BU4YalHO KOPUCHA /1S NiApO03/isiB
JACHC VYxkpainu. /Jliii maHyBaHHS MicCllb pO3TalllyBaHHSI aBapilHO-PSATYBaJIbHOI,
N0>KEeXXHOI TeXHIKH, 0COO0BOT0 CKJIaAy, IpoBeJleHHs eBaKyalil Towo. /i npoBeseHHs
pO3paxyHKy 3a 3aJJaHMMU YMOBaMHM, JOCTaTHbO B PO3POOJEHUN aJrOPUTM BBECTHU
HeOoOXiJ|Hi mapaMeTpH i TpoOBeCTH aBTOMaTU30BaHUM pPO3PaxyHOK, 3araJlbHUM 4ac JaHoi
onepauii go 10 xB.

V.M

BEMIIII

Puc. 1. - Peayaomamu po3paxyHkie HKMIIII i BKMIIII
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B po60Ti npoBeZieHO pO3paxyHKH 30H 3 BEPXHIM MeXel MOIIMPEHHS MOJyM'sl K
JUIA IEpBUHHOI, TaK 1 [I/I1 BTOPUHHOI XMapH NOLIUPEHHA XiMIYHOI pe4OBUHU NIPH [IOBHOMY
pyHHYBaHHIO pe3epByapa 3 MeTaHoJioM Ha TOB «XimcTpoimniactMmacc», M. Kuis.
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Ilanyenko C.,! HixcHuk B.,2 0-p mexH. HAYK, C.H.C.
Yepkacvkull iHcmumym nocexcHoi 6e3neku imeHi I'epoie YopHobuas
HayioHabHo20 yHIBepcumemy yugisibHo20 3axucmy Ykpaivu,!
IHcmumym depcagHoz2o ynpagAiHHA ma HAyKko8ux doCAi0xHCeHb
3 YyusisnbHozo 3axucmy, M. Kuig?

BIIJIUB XAPAKTEPUCTHUK KPAIIEJIb BOJA HA HIIVIBHICTD 3POILIEHHA
JIICOBUX IMOKEX 3A IONIOMOT 010 ABIAIIIHHOI TEXHIKH

CyyacHi ysiBJieHHS, I[o/I0 NpolieciB TpaHcpopMmallii moBepxHi kpanesib (Big 0.1 70 5
MM) BOJM, PO34YMHIB, eMyJIbCii Ta cycmeH3id miJ 4ac BiJIbHOrO MNaZiHHA B MOBITpi
HEeJOCTaTHI [ KOHKPETHOI OLHKU [iala30oHy 3MiH MOB3JO0BXHIX Ta IONEepeyHUux
pPO3MipiB BEJIMKMX MACUBIB PiJUHU NPU MaZiHHI 3 BeJMKOI BUCOTU. EKClieprMeHTa/lbHI
JloCJIiPKeHHs [2] 3aKOHOMiIpHOCTEH 3MiHM MONEpPEeYHUX PO3MipiB BOJASHOTO MacHBY MpHU
H0ro BiJIbHOMY NaJliHHI MOKa3aJ/iy, [0 HAa MOYaTKOBUX AiITHKAX TPAEKTOPII pyXy BOASHOTO
MacvMBy MOro miowa Oyze 306i1blIyBaTHCh, ajie Micasd npoxo/keHHA 10-12 meTpiB
CTaBaTHMMe NPAaKTUYHO HE3MIHHOIO I BCbOI'O JOCHIPKYBAHOTO Jiana3oHy. OCHOBHOMO
NPUYUHOK 00MEXeHHUX MoNepeYHUX MepepisiB € Te, 0 MiC/s MOCAiJOBHOTO CTaZiHOHOTO
JIpOOJIeHHs MacUBY YTBOPIOETbCA XMapa KpameJsib, fIKi BXXe He PYWHYIOTbCA B YMOBax
BUIbHOTO mNaJiiHHA (uucia BebGepa He JocAraTUMyThb TpaHUYHUX 3HaveHb 10-12).
BianoBiiHO KiJIbKICTb KpamneJib He 30i/b11yBaTUMETbCS Ta iXHS IJIOIA MakKe He pOCTHUME.
Takox, B&XK/IMBO BiAMITUTH, 1110 3 BpaXyBaHHSIM €KCIIEPUMEHTIB 1[0/10 eQeKTiB CTUCHEHHS
PIAMHHUX MacvBIB y BUCOKOTEMIIEpaTypPHUX a30BHUX YMOBAX, MaKCMMaJlbHi IONepeyHi
po3Mipy i BIiANOBIAHI IJIOWI 3pOLIEHHH, AJid YMOB BiJNOBIJHAM THIIOBUM JIiCOBUM
noxexam, 6yaytb Ha 20-30 % meHwnMu. [laHuil edpeKT I'pyHTYETbCA Ha GOpPMyBaHHI
6ydepHOro NapoBoro NpoMikKKy MiXK PiJUHOI0 Ta BUCOKOTEMIIEPAaTypPHUMM MPOAYKTaMU
ropiHHsa. [HTeHCUBHe mnomnaJaHHA NapiB piAUHA B 1€l NPOMDKOK IPU3BOAUTH [0
HiBUILlEHHS TUCKY 3 OOKy rasiB Ha MacuB. Jlocji/DKeHHSl MOKasaid, 1o OydepHUU
OPOMDKOK y BUNAAKy OCOOJHMBO BeJMKHUX Kpanejb (0isbuie 1MM) CyTTEBO 3HWXKYE
TeIJIOBUU MNOTIK 10 PiAMHMU i, 9K HACIII0K, 3MEHUIYE MpoLiec BUlIapOBYyBaHHA. Briepiue 3a
pe3ysjbTaTaMM aHajli3y [JaHUX, OTPUMaHUX TMPU MPOBEJEHHI BeJMKOMACIITAOHUX
eKCIIepUMEHTIB, cGOpMy/ibOBaHA MO/IeJib 0OMEXEHOr0 3pOCTaHHS MOMepeYHUuX po3MipiB
KparneJibHOI XMapH Mpy pyHHYBaHHI MacUBiB Bou. [2]

Hama nepma gymka moJssiraja B TOMy, 10 Oysio 6 ifeaJbHO 3pOOMTH Kparlii
BOJM 3 MeHWUM AiaMeTpoM. OlHAaK MaJieHbKi Kpamii MalTb JePeKT, AKUU He MoxkKe
,MIPOICHYBaTHU” AOCTATHBO Yacy Mij yac pyxXy Kpi3b nosym’s. MajeHbKi Kpamni 3aHagTo
Masi, 3 HEeBEJMKOI Macolo, i BOHU OyAyTb BUKUHYTI KOHBEKTMBHUMM NOTOKaMH 3a
Mexi mosiyMm’s. Bisnbiii Kpamsi MarTh 3/1aTHICTh NPOXOAUTH Kpi3b MOJIyM’sl, 4aCTKOBO

130


https://www.dsns.gov.ua/files/prognoz/report/2018/AO_2018.pdf

BUIIAPOBYBATUCA | MOTpAI/IATU Ha eJeMeHTH, AKi MiAJalTbca PYLIIMHIN Ail BOTHIO.
Jocaigu [3] nmokasasay, 10 XapakTep CHeKTPiB po3MipiB KpamneJb, CKUHYTOI 3 JliTaka
BOJM, fAKICHO OJIM3bKUU [0 CHEeKTpPiB NpUPOAHUX JouiiB. MakcuMasjbHI po3Mipu
Kpamnejb BOAM JocAraroTh 3,5 MM. Maca BoJy, sika BUINAJA€ HAa 3eMJIIO, YKJIaJleHa, B
OCHOBHOMY, Y BeJIMKUX KpaIsx. Y Kpamisax 3 po3MipaMmu 6Oinbiie 0,5 MM MicTUTBhCA
noHaz 70% BoAu Bij 3arajibHOI MacH. Y MOYaTKOBMM MOMEHT 4Yacy BUINa/laHHS Kpallesb
Ha 3eMJII0 [IOMITHY 4YacTKy CKJIaJalThb BeJUKI YaCTKU po3MipaMu 1-2 MM. ¥ HaAcTymHi
MOMEHTU 4acy MOYUHAIOTh MepeBakaTu Kpamii cepegnix (0,5-1Mm) posmipis, gasni
Kkpamii posmipamu 0,2-0,3 MM.

[lif, yac mnpoBeJeHHs eKcnepuMeHTy [4] OyB 3po6JieHHH BHUCHOBOK, L0
JIMCIIEPCHICTh BOJHOTO aep0o30JIK0 3aJIEXKUTh Bifi BUCOTH CKUJAHHSA - YUM BHUIIEe BUCOTA
CKH/JIaHHS, TUM iHTEHCUBHillle npolec ApooseHHs. [Ipu ckugaHHi 42 T BoAU JOBXUHA i
mypuHa cMyr ckiaagana 600-800 metpiB 1 60-80 mMeTpiB BianoBigHo. [Ipy WIBUAKOCTI
jgitaka 280 kM /rouHy OTpPUMaHi HaCTYMNHI 1iJIbHOCTI 3pOLIEeHHSA: IPU CKUJAHHI 21 T
BoAu 3 BUCOTH 40-50 M MakcuMasbHa IiibHiCT 2,7 /M2, CepelHs WIiJIbHICTD
0,7 n/mM2; npu ckujianHi 21 T BoAW 3 BUCOTU 75 M MaKcHMMaJibHA IJIbHICTD 1,7 /M2,
Cepeansa uiinbHicTh 0,5 1/M2; npu ckujaHHi 21 T Bogu 3 BUcoTH 100 M MakcuMaJsibHA
misbHicTh 1,6 /M2, CepenHs minbHicTb 0,4 J1/M2; IpU CKUAAHHI 42 T BOAMU 3 BUCOTHU
60 M MakcuMaJbHa WibHICTL 2,7 a/M2, Cepeans wiabHicTh 0,8 s/M2. o, oaHaK,
HM>K4Ye HeoOXi/HOI 1IiJIbHOCTI JiJ1g raciHHSA JIiCOBOI MOXKeXi, 1Ka CTAaHOBUTb GJIM3bKO 4 J1
/ M2. Jlna nopiBHsAHHSA, B CnoJsiydeHux lllTaTax AMepuKH NPUUHATI YOTUPU piBHI
cepeHbOI0 PO3Mipy A03YBaHHSA INOKPUTTH IOBEPXHI JIICOBUX HAaCaJpKeHb BOTHETaCHO0
piiMHOIO MpH raciHHi JicoBux moxkex. [liamasoH mosyBanHsa Big 0,5 go 1,75 /M2 B
3aJIeKHOCTI BiJl WIJIBHOCTI Haca/»XeHb, WIBUJAKOCTI BITpy Ta IHIWMUX NapaMeTpiB. B
po6oTi [5] 3a3HayeHo, U0 AJiA TaciHHA CTENOBUX Ta HU30BUX NOXKEX B CepefHbOMY
HeoOXi/IHO 3a6e3NMeYUTH IIIJIbHICTh 3pOlLIeHHs BOJOW Bif 5-7 J1/M2, a A/ moXxex 3
6i/bII IHTEHCUBHUM TOPiHHAM 6isbll Hixk 10 J1/M2, py 1[bOMYy HeoOXiJlHA LIJIbHICTH
BU3HAYA€ETbCA TeEIJIOBUM 0aJlaHCOM IOXeXi, MOB'I3aHUM 3 BJIACTUBOCTSAMU Ta
KIJIBKICTIO TOPIOYUX PEYOBHUH Ta 3aJIEXKUTH BiJl XapaKTEepPUCTUK BOTHEraCHOI pe4OBUHH.

OTxe, AJi1 OLIIHKA MOXJIMBOCTEH aBiallilHOro crnocoby 60pOoTbOM 3 JIICOBUMHU
NoXKeXaMHU HeOoOXiJHO eKCnepuMeHTaJlbHO BH3HAayaTH KapTU 3pOLIeHHd 3eMHOI
NOBEPXHi NpU CKU/AAHHI BOJM 3 JIiTaKiB. BesinurMHa nioli 3polieHHs 6yae 3a1eXaTHu Bij
€EMHOCTI 6aKiB, BUCOTU CKHUAAHHS, LIBUAKOCTI JliTaKka, METEOPOJIOTIYHUX YMOB. TakoxX,
BAXXJIMBOKO CKJIQZIOBOIO IOJAAJBIIUX JOCJAiI[KEeHb BBAXXAETbCA BHUBYEHHH CIeLiaJIbHUX
pEYOBUH - peTapAaHTiB, sKi: Mo-meplie, MawTb 3HAaYHUU BIUVIMB Ha 3MiHY
XapaKTepUCTUK KpalleJb BOJAU Ta MO-Apyre, CYTTEBO IMOKPAUIYIOTb BOTHEracHy
epeKTUBHICTb BOJHHX PO34YMHIB MIPU CKUAAHHI 3 aBiallilHOI TEXHIKH.
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Pydewko I, Kipeesa A., Jlentox C.
Yepkacvkull iHcmumym noscexcHoi 6e3neku imeHi 'epoie YopHobuas
HayioHasbHO20 yHigepcumemy yugiibH020 3axucmy YKpaiHu

BOTHECTIMKICTb BY/IIBE/Ib KAPKACHOI'O THUIIY 3A YMOBH CIIIJIbHOi POBOTHU
BYAIBEJIbHUX KOHCTPYKLIA

CyyacHi HOpMaTUBHI JOKYMeHTH [1] I'PyHTYIOTbCSl Ha TOMY, 1110 BOTHECTIHKICThb
okpeMol OyJiBeJbHOI KOHCTPYKIii MoXe OyTHM BH3HayeHa 06e3 BpaxXyBaHHS
B3a€EMO3B’A3KiB 3 iHIIMMU KOHCTPYKLisIMU OyAiBJi ab0 ciopy/u.

BusHayeHHA KJaciB BOTHECTIMKOCTI YCiX KOHCTPYKLIA 3a CTaHAAPTHUMU
BUNIPOOYBAaHHSAMU, MPAKTHUYHO HEMOXJIMBO. 3TrilHO aHa/lidy BUIpPOOYBaHb Ha
BOTHECTIMKICTb, pO3p06JieHi MeTou pO3paxyHKy KjaciB BOrHECTiHKOCTI pi3HUX TUIIB
3a/1i300€TOHHUX KOHCTPYKI[ii, 1[0 CKJAAAITbCSA i3 TEMJIOTEXHIYHOro i CTaTUYHOTO
po3paxyHkiB. Kiac BorHecTikocTi oOKpeMoi KOHCTPyKLii, TakoX Moxe O6yTH
BU3HAYe€HUM MNPUOGJIHU3HO, 32 TAOGJULSAMHU | peKkoMeHaliiMU, OTPUMAaHUMU Ha OCHOBI
aHaJsi3y BeJIMKOI KiJIbKOCTI BUIPOOYBaHb 3a/1i300€TOHHUX €JIEMEHTIB 32 CTaHAapTHOIO
METO/UKOIO.

Bu3HaueHHs KJjacy BOTHECTIMKOCTI oOKpeMoi 3ai3060eTOHHOI KOHCTPYKLi
XapaKTepu3ye Ii poOOTy Mij yac noxexi 6e3 BpaxyBaHHs 3MiHU HANpy>KeHOTO CTaHY
KOHCTPYKIIid BHACAIOK iX CHiJibHOI po60TH y OyZAiBJi abo cnopyai. CniibHa po6oTa
NOKPUTTSI NMEPEKPUTTS i3 KOJIOHAMH, CTiHAMH, CTaTHYHA cxeMa Oy/iBJi, MOHOJIITHICTb
KOHCTPYKIIii, CTUKM I apMyBaHHs eJIEMEHTIB i3 BpaxyBaHHsAM 3’€/lHAaHHS Ha OMoOpax,
BIJIMBAIOTh Ha M€y BOTHECTIMKOCTI OKpeMO B3ITUX KOHCTPYKLiH.

MopentoBaHHA CHiJIbHOI pOOOTU HeCy4YuX OyZiBeJIbHUX KOHCTPYKLIA B yMOBax
N0>KeXi NPUHLIMIIOBO MOXKJIMBE y JIAaOOpaTOPHUX YMOBAXx 3a HasABHICTIO 00J1alHaHHS, 1[0
JL03BOJISIE:

— 00OMEXUTH TeMIlepaTypHi Aepopmaliii eleMeHTiB;

— BHUMIpPIOBAaTH BUHUKAIOYU 3yCUJLJIA BiJil 00MexXeHHs LuX JedopMalin;

— 00MexyBaTH 1| BUMIpIOBaTH KyTHU 06epTaHHSA ONIOPHUX YAaCTHUH eJIeMEHTIB.

3rigHo [3] (Moore D. B, and Lennon T. (1997) Fire engeneering design of steel
structures. Progress in Structural Engeneering and Materials,1, N°1, 4-9) HagBHicTb
dasu  oxo/s0[pKEeHHsI Hicasa TMOXeXi € [Aye BaX/IMBUM (GaKTOpOM, ULIOJ0
eKCITyaTalliiHUX XapaKTePUCTUK KOHCTPYKIii, 0cO6JIMBO TaM, Jie MPUCYTHI 3HaA4Hi
TeMIepaTypHi 0OMeXeHHs, TOOTO, y MiCLSAX CTUKYBaHHS KOHCTPYKI[ill.

Y paMHil KOHCTPYKI|i, 1110 CKJIAJIa€EThCS i3 HEPO3Pi3HUX KOJIOH, TOPU30HTAJIbHE
nepeMillleHHSl MJIMTHU NEePEeKPUTTS MOKe BHUKJIMKATH 3HAa4YHY NonepedHy Jedopmaliito
KOJIOH, 110, Y CBOIO 4Yepry, NnpusBeZie [0 3MiHU IX HAINPY>KEHOrO CTaHy I MOXJIUBOCTI
pyHHYBaHHSl BHACJiZIOK 3pi3y. Taka cUTyalisi 0COGJIUBO CTOCYETHCH KOJOH KPallHbOTO
pafy, [ie PO3UIMpeHHS [0 LEeHTpPy OyAiBjai oOMeXeHO OTOYYHYMMH XOJOAHUMHU
KOHCTPYKLiAMH.

€spokon EN 1992-1-2 Hajae siMille He3HA4YHY iHCTPYKILitO, LOA0 NPOEKTYBAHHA
CTUKIB MOJiIOHMX KOHCTPYKIIiM, ajle HamoJiAira€e Ha HeoOXiJHOCTi iX po3paxyHKy 3a
YMOBH [NIOBHOTO aHaJi3y po60TH KOHCTPYKII MPU MOXKeKi.

Ha po60Ty 3a71i3060€TOHHUX MJIMT y OY/iBJi BIUIMBAIOTh 3aljeMJIEHHS Ha ONopax
y HeCydyuX CTiHax, LerJidHi IeperopofKy IMiJ IJIMTaMU INEpPeKpUTTH, L0 YACTKOBO
COPUKWMAIOTh HAaBaHTAXXeHHS BiJ, IJIAT, 3MEHIUYIOTb IPOTMH, aje, 3a YyMOBOWO, L0
Hecy4a CTiHa HarpiBa€ThbCA 3 OJHI€l CTOPOHH 1 epelKOoAKAaE PO3NOBCIOAKEHHIO BOTHIO
J10 CYCiHIX IpUMill|eHb;
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Illo cTocyeThbCcsA MeTaneBUX KapKaciB i CTUKIB MeTa/leBUX KOHCTPYKLiH, 0CO6JIMBY
yBary MoTpiOHO HaZilaBaTHW TakKUM ¢akTopaM, fK: 3JaTHICTb CTHUKY [0 MJACTUYHOTO
0060pOTYy, BIUIMB CTHUCHEHHSl TEIJIOBOT'O pO3IIMpPEHHS Ha BUHUKHEHHS 3HA4YHUX
CTUCKAaK4UX 3YCUJIb, @ TAKOXK HeCy4a 3JJaTHICTb CTUKA po3TAry y ¢pasi 0X010/KeHHS.

BucHogKu: niABUIIMTH Hecy4yy 3[aTHICTb KOHCTPYKLiH i O6yZAiB/ai y nijoMy mif
yac MOoexXi i3 BpaxyBaHHSM 3MiHU HAllpy>KEHOTO0 CTaHy Oy/liBeJIbHUX KOHCTPYKLil NpU
iX cHizIbHINA po6OTi MOKHA HACTYITHUM YUHOM:

— y pasi MeTaseBHUX KapKaciB — CTBOPUTH HAINpPYKE€HUU CTaH KOHCTPYKLIl
3BOPOTHOI'0 3HAaKy 3a JOINOMOIOK HeBiANOBiAa/bHUX (HEPOOOUMX) 3BAapHUX IIBIB,
TEXHO0JIOTisl BUKOHAHHA IKUX HaJlaHa y [2];

— y pasi 3a/71i306eTOHHUX KapKaciB — TaK0 CTBOPUTHU HAIPY>KEHHS 3BOPOTHOTO
3HaKy, 1100 poOOOYMX HaNpyXKeHb, 3a JONOMOrOI MONepeSHbOTO HaMNpPYKEeHHS
KOHCTPYKIil;

— 3pOOUTH TNOCUJIEHHS CTUKIB MeTaJleBUX KOHCTPYKLid Ta 3’€/lHaHb
3aJ1i3060eTOHHUX KOHCTPYKIiH, 11106 3ano6irTyu 3pi3aHHI0O BEPTUKAJbHUX KOHCTPYKLiH
(kosoH) y Micusax 3’€lHAaHHf, 3aB/JsKM BUHUKHEHHIO 3HAuYHUX HaIpPYXeHb 3CYBY
(0CcO6JIMBO 1le CTOCYETbCSA KOJIOH KpalHiX pAjiB i KOJIOH, [0 0OMEXYIOTh MOXKEXHUM
Bi/iciK y 06’€Mi 6y iiBJ1i);

— BOTHeCTiHKicTb 60JiITOBOro i 3BapHOTrOo 3’€/lHAHb MOXXe BBaXKaTHUCS
JOCTaTHbOI, ¥ pasi 3al0BOJIEHHA HACTYIITHUX BUMOT:

— TeIJIOBUU omip 3acob6iB BOTHE3aXUMCTy CTHKA Mae€ OyTH OinbliKMM 3a
MiHiMaJIbHe 3Ha4YeHHA TeIJIOBOT'0 ONOPY BOrHE3aXUCTY KOHCTPYKIIiH;

— BOTHECTIMKICTh CTHKa 3a HOpPMa/IbHOI TeMIepaTypyd Ma€ BiAMNOBiAATU
pekoMeHAanisaM, 1o HajgaHi y EN 1993-1-8 (nmpoektyBaHH4 3'ejHaHb EN 1993);

— CTYNiHb 3aBaHTaXEHHs CTUKY Ma€ OyTH MEHIIOK 3a MaKCUMaJlbHe
3aBaHTAKEeHHH JII000TO i3 3’€JHyBa/IbHUX KOHCTPYKLIN.
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Tumowenko 0., KosaseHko B., kaHO. mexH. HAyK, C.H.C.,
Job6pocmatn 0., kaHO. mexH. HayK, [oaiwHniil 0.
[Hcmumym depcagH020 ynpasaiHHA ma HAYKo8UX 00CAI0HCEeHb
3 yusinbHozo 3axucmy, M. Kuie

1010 JOCJA/KEHHSA CTIMKOCTI MOKPIBEJIB /10 30BHIIIHbOTO
BOTHEBOTO BIUIUBY BIANOBIZIHO /10 EBPONENCbKHUX METO/IB

[TokpuTTsa AaxiB OyAiBesib Ta COPY/ MalOTb OYTU BOTHECTIMKUMU 3rifHO 3 [1].
MiHiManbHi MeXi BOTHECTIMKOCTI MOKPUTTS i pPO3MOBCIO/PKEHHSI N0 HbOMY MOJIYM 'S
MalTh BiiIOBiJaTU BCTAaHOBJIEHUM MeXaM BOTHECTIMKOCTI OyJiBesb Ta CHOPYA, 4O
CKJIaZy IKUX BOHU BXOJATh.
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Y [2] BcTaHOBJIEHO, 1110 B HaljiOHaJIbHUX Oy/liBeJIbHUX HOpMax BiJICyTHI BUMOTH
IOXKEXHOI 06e3MeKu [0 INOKpiBeJIbHUX MaTepiasiB, OKpiM BHMOT BOTHECTIMKOCTI
NOKPHUTTIB, [0 CKJIaAy AKUX BXOJUTb IMOKPiBJA, a y KpaiHax EBpONENCHKOro NpocTopy
Taki BUMOTM BCTAHOBJIEHI i JIiIOTb Ta CIPUSATb 0OMEXeHHIO MOLIWPEHHIO MOXeXi B
OyZiB/IsIX TA CIOPY/aX.

Y [3] HaBegeHo aHaji3 MiKHApPOAHOrO JOCBily 3acTocyBaHHS METO/iB
BUINIPOOYBaHb 3TijiHO 3 [4]. 3 ypaxyBaHHSIM pO3paxyHKiB M0OXKeXHOI HaBaHTaru JpKepe
3ala/lloBaHHsl, aHa/lidy pe3yabTaTiB BUNpoOyBaHb npoBefgeHux EGOLF Ta
MO/JieJIlDBaHHA BOTHEBHX MpOLECiB, OOGIPYHTOBAHO [OLIJIbHICTb 3alpoOBaJpKeHHS B
YkpaiHi OKpeMoro MeTo/y [iJisl pO3IIMPEHOr0 3aCTOCYyBaHHS pe3y/bTaTiB BUIPOOYBaHb
NOKpiBeJIbHUX MaTepiaJiB, a caMe MeTO/ly BUIpoOyBaHb N2 2, HaBeJleHOTO Y [4].

YnockoHa/leHHs1 HaljioHaJIbHOI HOpMaTUBHOI 6a3H, fiKka perjiaMeHTyE BHMOTH
MOKEXKHOI 6e3mneky 10 6y/liBeJIbHUX KOHCTPYKLil, BUp0OOiB Ta MaTepiasiB, CTBOpEHHS
nepeAyMoB JJis1 MiZiBUILEHHS PiBHSA iXHbOI MOXKeXHOI 6e3MeKH, CboroAHi 6a3yeThbCcsa Ha
3anpoBa/PKeHHI B YKpaiHi eBponelcbKoi NoxexHoi kBasidikalii 6yiBebHUX BUPO6IB
i 6yiiBe/IbHUX KOHCTPYKLiH, iIka BCTAHOBJIEHA y cepii EBponelcbKUX CTaHJAPTiB.

Huni B [HCTUTYTI [ep>aBHOro yIpaBJiHHA Ta HAYKOBUX [JOCJI/PKEeHb 3
nuBisibHoro 3axucty (IAY HJl L13) Ha BukoHaHHs [lsnaHy HayKoBOI Ta HayKOBO-
TexHiuHol AisabHOocTi JICHC BUKOHYEeTbCA HayKoBo-gocaifHa pob6ota (H/P)
«/locaimKeHHsl CTIMKOCTI [0 30BHILIHBOIO BOTHEBOTO BIJIMBY MOKpiBeab». MeTomwo
po6OTH € BHU3HAUYEHHS MOKAa3HUKIB MOXEXHOI Hebe3neKd INOKpiBesb 30BHIlIHIM
BOTHEBHUM BIJIMBOM.

[lin yac mnpoBedeHHSA [AOCHiAKeHb OyJe 3/iMCHEHO aHa/li3 HOPMAaTUBHHUX
JIOKyMEeHTIB Ta iHIIUX /Kepes iHpopMallii CTOCOBHO JIOC/iIKEeHHSI MOXKeXHOI 6e3MneKu
MOKpiBeJib Ta TMOKpiBeJbHUX MaTepiasniB, KpuTepiiB il OLliHIOBaHHA, MeTO/IB
BUIIpOOYBaHb 1 /pKepes 3anajiOBaHHA, fAKi BIPOB3/PKEHO B MIDKHAPOJHUX,
perioHa/IbHUX | HallilOHAJbHUX cTaHAapTax. [lJ1aHyeTbcAa CTBOpeHHA 06JIafiHAaHHA [JiA
BUIIPOOYBAaHHA IIOKpiBeJb Ha CTIMKICTb [0 30BHIIIHbOIO BOTHEBOTO BIJIMBY 3a
€EBPONENCHKHUM METOJIOM i NpOBeJeHHs Moro Bepudikallii, JoCai>KeHHS] KOHCTPYKLiK
NOKpiBeJib Ta MOKPiBeJbHUX MaTepiasiB, 1110 IIMPOKO 3aCTOCOBYIOTbCS Ha Oy/liBeJIbHUX
00'ekTax YKpaiHM i BHUOIp OCHOBHHX THUIIIB MNOKpiBeJb [Js NPOBEAEHHS IXHbOIO
BUIIPOOYBAaHHA Ha CTIMKICTb [0 30BHIIIHBOIO BOTHEBOI'O BILJIMBY 3a €BPONEHCbKUM
MeTO/0M, NiZIrOTOBKA MPOIMO3HUIiM 1040 3MIiH 0 Oy/JiBeJIbHUX HOPM CTOCOBHO BUMOT
NOXKeXKHOI 6e3NeKd [0 TMOKpiBesJb i NOKpiBeJbHUX MaTepiasiB BiANOBIAHO [0
EBpomnelcbKoi Kaacudikalii BUKIaAeHoi B [5].
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YAK 614.841.45

Tuwenko 0., KaHd. mexH. HaYK, npogecop,
Bbepesoscbkuii A., kaHO. mexH. HayK, doyeHm, Biiokius O.
Yepkacvkull iHcmumym nocexcHoi 6e3neku imeHi I'epoie YopHobuas
HayioHasbHO20 yHi8epcumemy yugiibH020 3axucmy YKpaiHu

MATEPIAJIU IJI1 TEPMETU3ALI IYCTOT BY AIBEJIbHUX KOHCTPYKIIIA

Y pajni BUNajKiB Oy/iBesibHI KOHCTPYKII ABAATHCA NPUYMHOIO BUHUKHEHHS i
pO3N0BCIO/KEHHSA Noxexi. HasgsBHICTb y 6y/1iBJi NyCTOTHUX OY/iBeJIbHUX KOHCTPYKLIiN
NPU3BOJAUTDL |0 TOTO, 110 BOTOHb IOIIMPIETHCH He TIJIbKU Ha 30BHIILIHIX, BIAKPUTUX
NIOBEPXHAX, aJle i NpPUXOBAaHO BcCepeAWHI HUX. [Ipy LIbOMYy MOLIMpPEHHA TOpPiHHA
BCEpeIMHI KOHCTPYKI[i 4acTO MPOTIiKae AOCUTH LIBHUAKO 6€3 0COOJMBUX 30BHIIIHIX
03Hak, 31 LIBU/KICTI0, IKa 3HAYHO NepeBULIYE MBU/KICTb pO3MOBCIOKEHHSA MOJIYM'sl O
30BHILLIHIM TOBEPXHI KOHCTPYKLiN.

O6MexxeHHs TMOILMPEHHS MOXeXi o MNycToTax OyAiBeJbHUX KOHCTPYKIiM
JlOCATAaETbCA  3aCTOCYBaHHSAM JiiapparM 1 BOTHETPUBKHUX 3acumnok. Tak, y
6araTolIapoBUX CTiHax OyAiBesib, y AKOCTI BOTHE3aXUCTY, 3aCTOCOBYIOTh OYy/AiBeJIbHUI
pPO34MH, IKUM HAHOCATb Ha clelia/bHi NpokaaZku i pebpa [3,4]. [lycToTH y cy4yacHUX
JlepeB'ssHUX MOKPUTTSAX PO3AIIAITh BOTHECTIHKKMMHU JliapparMaMy, siKi BCTAHOBJIIOIOTh
yepe3 KoxHi 6M. [louja Mixk liapparmamu Mae He niepeBuiyBaTH 54M [5]. IcHye cnioci6
BOTHE3aXUCTy [JlepeB'SSHUX KOHCTPYKLIM JaxiB, KOJM HNpOCTip MDK JepeB'sHUMU
KOHCTPYKI}iIMU 3allOBHIOIOTb BHPOOAaMHM i3 CKJIOBOJIOKHA. TakuWM crnoci6 3abe3mnedye
MeKy BOTHECTIMKOCTi Ha piBHI 90 XBUJIMH [6].

Haii6inpu epeKTHBHUM DpillleHHSIM 11100 OOMEXeHHS NOLIMPEHHS MOXeX Y
JlepeB'THUX KOHCTPYKIIfIX € 3aCTOCYBaHHA CYyLIIJIBHUX KOHCTPYKLiK 6e3 mycToT. OfHak
NOBITPsHI MPOIIAPKHU y PsAAi BUNAJKIiB MOTPIOHO BJIALITOBYBATH AJIs 3aXUCTY JlEPEBUHU
Bi/Jl THUTTS. BylalTyBaHHA TaKUX NPOUIAPKIB Y AHUH Yac 3a00pPOHEHO y KApKAaCHUX CTiHAX
i meperopo/ikax, 1Ki BAKOHaHO i3 rOproYMX MaTepialiB, a TAKOXK i3 TOpOYMX MaTepialiB, AKi
3axMIleHi HErOprYMMHU MaTepiaiaMu. Y NMepeKpUTTAX | IOKPUTTAX MOBITPSAHI MPOLIAPKU
NOAINAITh Ha BiJCIKA JiapparMaMu i3 1IakoBoi 3acunku. /[liapparMu He MarThb
NepeLIKO/PKAaTH MNOBITPOOOMIHY y BEHTHUJIbOBAHUX IIYCTOTaX KOHCTPYKUiA. OCHOBHUM
HeJloJIiIKOM JiadparM € TOM GakKT, 0 3 4YacOM BOHM MOXYTb MpPOCiJaTH i yTBOPIOBAaTH
IIiIJIMHY, Yepe3 siKi 32 YMOBHU NOXKeXi OyyTh NOTPAIVIATH AUM i oayM's [2,7].

CTae akKTyaJbHOI pO3p0oOKAa KOHCTPYKTUBHOTO BOTHE3AXWUCTYy MYCTOTHUX
KOHCTPYKLiA MaTepiajaMy, $Ki He TMOCTYNalOTbCd 33 CBOEW TEXHOJIOTIYHICTIO
niHOIIacTaM, ajle MpPU LIbOMY € HETOPIOYUMH i He BUAIAIOTh TOKCUYHUX NPOAYKTIB IPU
noxexi. [ uiei MetH, 3 orsisiay Ha crenudiky OyAiBesib cTapoi 3a0y/10BH, NMOTPiIOHUMN
KOHCTPYKTUBHUW BOTHE3aXUCT, IKUM [J0O3BOJIMTb BBOJUTU Y NMOPOKHUHU OyJiBeJbHUX
KOHCTPYKLil HErOpOYMir, BOTHECTIMKKMU MaTepiaJl, IKWI He 3MIHIOE BUTJIAAJ, OY/[iBIi.

g peanizauii wi€l ifei 6yJ10 3HalAEHO COCIO OTPYMaHHS MIBUAKO CTBEP/KYIOUO]
NiHY 3aBJSKU MeTOAYy XIMIYHOTO cny4yyBaHH# pijgkoro ckia (PC). Hait6inbu gocTynHuMH i
NpUJATHUMU [JI Ta30yTBOPEHHA Y JIY)KHOMY CepeJOBULLl BHUABUJIMCH TMOPOIUKU
MeTajieBOro KpeMHito. B pesysbrari B3aeMofil BigOyBa€eTbCS 3pOCTaHHS KOHLEHTpaLii
pigkoro ckia (PC) i #ioro koaryssunis mij BIIMBOM HOBHUX 3'€[jHaHb, 110 yTBopuJucs. Lle
NPU3BOAUTHL [0 30LIbIIEHHS B'I3KOCTI 1 cTBep/KyBaHHA cyMiwi. OAHOYACHO 3 LUM
IPOLLECOM BiJIOYBA€EThCS BU/IIJIEHHSI BOJIHIO, CITy4YyBaHHS | yTBOPEHHS IOPUCTOI MacH.

[[1o6 moBeCTU MOXKJIUBICTH BUKOPUCTAHHSA MaTepiasly Ha OCHOBI PiIKOTO CKJa y
SKOCTi 3aMoBHIOBaYa /Jisl OyZiBeJIbHUX MYCTOT, OYJIM NpPOBEJEHI JOCAiIKEeHHS 1100
3alOBHEHHS LMM MarTepiajJoM MNOycTOT Oy/iBeJbHUX KOHCTPYKLiHA. BunpobyBaHHS
NoKasaJiy, U0 CyMilll IPY NoJavi Y NOPOKHUHY OyAiBeJbHOI KOHCTPYKIil CIHIOETHCS i
3aiiMae moTpibHUU 06’eM. Yac 3aTBep/iiHHSA i LIIJIbHICTh 3al0BHIOBAYa PETYJHETHCS
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CHiBBiAHOLIEHHSIM KOMIIOHEHTIB, 1[0 BXOAATH A0 cyMimii (Tabs.1) OckiJibKY NpU IbOMY
BU/IVIIETHCS BOJIEHb, TO MOTPiIOHO MepeAdayUTH 3aX0AU MOXKEXHOI 6e3neku miJ 4ac
IpOBeJleHHS TaKUX POOIT.

Peasnizanisa cnocoby repMmerusauii Oy/iBeJbHUX KOHCTPYKLIA CHJIIKAaTHO-
CTBEP/>KYIO4OI0 MiHOI HAa OCHOBIi pifKOTO CKJIAa 103BOJISIE 30U/IBIIUTU YacC JOCATHEHHS
TeMIlepaTypH cliajiaxyBaHHA AepeBUHU ¥y 1,3-1,5 pasis [1].

TakuM 4YuHOM, A1 OOMEeXeHHs PpO3MOBCIOPKEHHS MOJyM'ss MO IyCTOTax
OyiBeJIbHUX KOHCTPYKIill HeoOXifHa iX repMeTH3allii KOMIO3UIi€0, 1[0 CAMOCTIHHO
cniHoeTbcA. [Ipy bOMY Ll KOMIIO3ULisl Mae GyTH 3/4aTHOK CTBEPAKYBAaTUCh IPU
NOTpaIJIAHHI 10 YCTOTH, HE PO3TIKATUCA | He JaBaTH YCAAKH.

OTxe, A oOMeXeHHS1 NPHUXOBAHOTO MOLUMPEHHS MNOoXexXi y epeKTHUBHUX
KOHCTPYKIifiX 3 NYCTOTaMHM NOTPiOHO BBeJEeHHS 3aloOBHIOBaua (KOMMO3MLii), w10
NiBUILYE aepoJUHAMIYHMU Omip miJ 4ac pyxy NpPOAYKTiB ropiHsHd. Ilpu npomy nd
KOMIO3MLlisi Ma€ CaMOCTiMHO CcHiHBaTUCA i OyTH 3/aTHOI CTBEP/KYBaTUCh NpHU
NOTPAIJIAHHI 0 MyCTOTH, He po3TikaTHUcA i He fAaBaTH ycaAku. HaillepeKTUBHIIMM
croci6 repMmeTru3sallii MycToT OyAiBe/IbHUX KOHCTPYKIIK — 3a JIOMOMOT0I0 CHJiKaTHO-
CTBEpP/PKYI040i MiHK Ha OCHOBI PiJIKOr0 CKJIA, 1110 103BOJISIE 301IbLIIMTH Yac JOCATHEHHS
TeMIepaTypH cliajiaxyBaHHs AepeBUHU ¥y 1,3-1,5 pasis.
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OCHOBHI IIEPEBATI' 1 HEJOJIIKH
PI3BHUX THUIIIB INOKEXXHHUX CITIOBILLYBAYIB

Po3Mip 36MTKIB Bij oxkexxi 3a/1e2KUThb BiJi Il TpUBa/IOCTI, a BiZIMOBiZHO, i Bi TOrO, IK
IIBH/IKO BOHa Oyje BUsIBJeHA. UMM MeHIIMH 4ac 3 MOMEHTY BUSIBJEHHS MOXKeXi 10
MOMEHTY CHOBILlleHHA PO Hel, TUM MEHIIUK pO3Mip 3aBJaHOl IKOAU BiJ Hel. ToMmy, B
60pOoThOiI 3 MOXKeKaMM BeJIMKe 3HAuYeHHS1 MA€E caMe CHUCTeMa IOXKeXHOI cUrHasisartii.
OCHOBHMM €JIEMEHTOM CUCTEMM IIOXKEXKHOI CHUTHaJi3alil € [OeTeKTOp - TMOMXKeXHIi
cnoBimyBaui. BignoBigHo o n. 4.9.2 JCTY 2273:2006, noxcexcHutll cnogiujyeay — TEXHIYHUN
NPUCTPIil, IpU3HAYEHUH /1711 POPMYBaAHHS CUTHAJy B pa3i BAHUKHEHHSI 03HAK FOPiHHS.
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[IoxkexkHl crnoBillyBa4l XapaKTepU3YHOTbCA BIiJANOBIJHO HaLliOHAJbHUX Ta
MixkHapoaHux ctanAapTiB (ACTY EN 50131-1:2014 «CrucTeMu TPUBOXKHOI CUTHasi3aLii.
CucteMu oxopoHHOI curHajizaunii. Yactuna 1. 3aranbHi BuMoru» (EN 50131-1:2006, EN
50131-1:2006/A1:2009, EN 50131-1:2006/1S2:2010, IDT)). TexHiyHi XapaKTepUCTUKHU
BU3HAYalOTh JOLINBHICT BUKOpUCTaHHA [IC B TUX 4YM IHIIMX yMOBAX Ta IXHIO AKICTb.

3aJie)XHO BiJ BHUJY KOHTPOJIbOBAaHOIO IIapaMeTpa BOHU MOAIIAIOTBCA Ha
mens108i, dumosi, noaym's (ceims08i), 2a308i i KOMOIHOBAHI.

Jls1 3abe3neuyeHHs epeKTUBHOI po6OTHU cUcTeMU moxexHoi curHanisauii (CIIC)
HeOoOXi/JHO YiTKO BU3HAUMTH MMOKA3HUKHU MOXKEXHUX CIOBilyBauiB. Bif ix Moxx/1nBoCTeN
i Tuny 3ajexaTb BCi MapaMeTpU CUCTEMHU NOXEXHOI cUrHajisanii Ha o6'ekTi. [yxe
BaXKJIMBO NMPAaBUJIbHO NiZ[i6paTy NpUCTPOI, AKi NiJAIMAYTh IM 32 TUIIOM NPUMIlLeHHS, 1110
3axMIAETHCS, PO3TAIIOBAHUX B HbOMY IOPHOYMX MpeAMETIB Ta Heo6XiAHOI IBUAKOCTI

peaxuii.
Hyramsicns Koscrpykruese
(nopir cnpawosanma) BHKOMAMKA
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Puc. 1 - OcHo8HI XapakmepucmuKamu NO}CexcHUx cnogiujyeavis

[IpoaHasizyeMO OCHOBHiI NepeBard Ta HEJOJIIKM pPIi3HUX THUIIB IOXEXHUX
cnoBimyBauiB (I1C), a came:

JHumosi IIC:

AGcosl0THA OINBIIICTD NOXEX NOYMHAETHCA He 3 BIAKPUTOro MHoJayM's, a 3
TJIHHS], iK€ MO>e BifO0yBaTHUCA [JOCATb TpUBaIWM 4ac. [Ipu 1npoMmy, BUAIIAIOTHCA
NPOAYKTU TOPiIHHSA, Y BUIJIAAI AUMMY, Ha AKi I cOpalboBYE AaTyUK. Taki NpUCTpoOi
MO>YTb 3aCTOCOBYBATHCS B 6i/IbIIOCTI MPUMIlllEHb.

[lepesazu Hacmynwui: 06e3BiIMOBHe CHpalbOByBaHHA INpPH HAasABHOCTI JUMY;
JleKiJIbKa JaTYMK MOXXKYyTb KOHTPOJIIOBAaTH CTaH LiJIoro 06'eKTa.

Hedosaiku HacmynHi: He 3aCTOCOBHI HA BiIKPUTOMY MPOCTOPi; CHOKHWBAKOTh
BiIUYTHY KiJIbKICTb €JIEKTPO€eHeprii; He CIpalbOBY€E MPH HAsIBHOCTI MoJiyM'st 6e3 JUMYy; Y
NPUMILLEHHSX, [ie PiAKO IPUOUPAETHCS, CIIOBILIyBay J0BEAEThCS 4acTO 00C/IYrOBYBaTH.

Tennoesi IIC:

PearyioTb Ha MOpoOroBi 3MiHKM TeMIepaTypU. AKTyaJIbHi JidIlle Ha 00'e€KTax, Je
N0YaTOK IMOXeXi HaliMOBipHillle CIPUYMHUTL 3HAYHE IiJBHUILEHHS TeMIlepaTypH.
Hanpuknaz, ix cTaBasTb Ha CKJaZax i B MicuAX 30epiraHHsl NaJibHO-MacTUJIbHUX
MarTepianiB. /Jlng aAMiHICTpaTHBHUX 1 MOOYTOBUX MNpPUMillleHb TakKi NPUCTpPOi He
NiAX0AATh, TOMY 110 HE 3MOXYTb 3pearyBaTH BYacHO.

Ilepesacu HacmynHi: [OCTYINHA 1jiHa; JOBIOBIYHICTh; TpHBajJla aBTOHOMHA
po60Ta; He BUMAarae 4acToro 06cjayroByBaHHsI.

Hedosiku HacmynHi: He 3aBX/JU MOXXHa 3aCTOCYBaTH, TaK SIK 4YaCTO MOYaTKOBI
cTaAil noxexi NpoxoAsaThb 6€e3 NoJIyM'sl i BUCOKOI TeMIlepaTypH; ONTHYHI JiHiIMHI MozeJi
MOXYTb CHpalbOByBaTH NMPU MeXaHIYHUX MOLIKO/PKEHHSX; pearye TiJbKW MO6JU3Yy [0
BOTHEBOTO CIlaJ1axy.

l'azosi [IC

B xoai ThaiHHA a6o TOpiHHA BUJIIATBLCA ras3d, K MOpaBUJO, YaJHUH i
BYIJIEKUCIUW. BiANMOBiAHMN THUI CHOBILlyBa4yiB poO3IMi3HA€ iX HaABHICTb B MOBITPi i
pearye TpPUBOXXHUM CUTHaJOM. Taki JaTUMKW 3'IBUJIMCS B KaTajorax MNOPiBHSHO
HeJJaBHO.
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Ilepesazu HacmynHI: paHHE BUABJIEHHA IOXeXi, 110 NIOYUHAETbLCA 3 TJIIHHA, Lie
Jl0 YTBOPEHHA AUMY |1 BUAIJIEHHA TeIla; HeMa€E MOMUJIKOBUX CIpalbOByBaHb Ha IWJI,
BUIIapOBYBAHHA, aep0O30JIi.

Hedosiku HacmynHi: HeMae yHiBepca/bHUX JAaT4YMKIB, 110 BU3HAYAOTh BCi BUAU
rasiB; ckyiaJHO MifibpaTu BigNOBIAHWUN NpuJaf AJs NpPUMillleHb 3 Pi3HOMJIAaHOBOIO
MOKEXKHOI HaBaHTa)XEHHSIM; CJlabKa CTaTUCTUKA 3acTOCYyBaHHA 1 eQpeKTUBHOCTI
IPUCTPOIO.

Jdamyuuk noaym's

Po3nizHae moxkexka Ha caMuX paHHIX crafiax. [IpuHuun fii 3acHOBaHUM Ha
CIPUMHATTI €Heprifi TeIJIOBOrO BUIPOMIiHIOBaHHA. Moxke po3mi3HaTH TJIHHA. Y
6inbiiocTi BUNaAKiB ¢axiBIli 3 MOXeXHOI Oe3MeKh PEeKOMEH/YITh YCTAaHOBKY caMe
TAaKUX €JIEeMEHTIB IIPOTUIIOXKEXKHUX CUCTEM.

Ilepesazu HacmynHi: cHOpallOBaHHA Ha MOYAaTKOBIM CTajil 3aropsHHS;
KOHTPOJIOE BEJMKHUH 06CAr NpOCTOPY; MoOXe 3acTOCOBYBAaTHMCS Ha BiJJKPUTHX
MaHJJaHYNKaxX.

Hedosiku HacmynHi: 3Ha4Hi LliHY, B TOPiBHAHHI 3 iHIIMMHU TUIIaMU CHOBIilllyBayiB;
ICTOTHE CIIOKWBaHHA eJIEKTpOeHepril.

Tak sk Jgeski TUNW MOXXEXHUX CHOBilllyBayiB € Oi/blI HAZAIMHUMU AJS Pi3HUX
N0KeX, TOMY peKOMeHJalil 11010 TUIy Ta pOo3TallyBaHHA IOXEXHOI'0 CIOBIlyBaya
NOBUHHI BK/IIOYAaTH 060B’SI3KOBO 11le TUIIK MOXKJIMBUX 3aliMaHb y Oy AiBJIi.

CITUCOK JIITEPATYPHU
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MOHATHY.
2. JCTY EN 50131-1:2014 «CucteMu TpUBOXKHOI cUrHasi3anii. CUCTEMU OXOPOHHOI
curHaJtizanii. Yactuna 1. 3arasibHi BAMOTH».
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HOBYZ[OBAUE(DEKTI/IBHO'I' CUCTEMMU NIOIIEPEAHBbOTO BU3BHAYEHHA
ABAPIMHOCTI CKJ/IAZJHUX TEXHOJIOT'TYHUX BUPOBHULITB

Ha nmoTeH1ifiHO Hebe3MneyHUX 06’eKTax abo 00’e€KTax IiJBHILEeHOI HeOe3NeKH B
CKJIaJIHUX TEXHOJIOTIYHHUX MpolecaX BaXKJIMBUM (PAKTOPOM € NMOCTIMHUN KOHTPOJIb HA/,
CTAaHOM TEeXHOJIOTiYHOT'0 00JIaZlHAHHS, OCKiJIbKU OyAb-sKikd aBapil mepeaye He3HayHa
abo cyTTeBa 3MiHa B MapaMeTpax i xapaKTepUCTUKax 06JiaZjHAaHHS: 3MiHA CTPYMIB,
MeXaHiYHUX KOJIMBaHb TOWIO0. /i1 BUSIBJIEHHS BiJXWJieHb MeXaHiuHUX (BiOpaljiiHUX)
KOJIMBaHb, 110 IMpUTaMaHHi Maike OYAb-KOMY CKJAaJHOMY TE€XHOJIOTIYHOMY
06J/1a/IHAaHHIO, IIUPOKO 3aCTOCOBYIOTH IT'€30KepaMiuHi nepeTBoproBayi [1].

Besnye3Hot IiX mepeBarolw € Te, U0 BOHUM € aKTMBHUMH, TOOTO MiJ Ji€l0
MeXaHI{4YHOr0 BIVIMBY I'€30/1aTUMKU TeHEpPYIOTb eJIeKTPUYHYy Hampyry, 1o Oyne
CIYTyBaTH [KEPEeJIOM KUBJIEHHS1 mepezaaBaya [2]. B pob6orti [1] 3ailicHeHO po3po6Ky
n'€30KepaMiyHMX aBTOHOMHUX JaTYUKIB 3 MOXKJIUBICTIO iAeHTUdiKaLlii, 1110 J03BOJINIIO
BUKOPUCTOBYBAaTU IX y CHUCTEMax pPaHHbOI'O BU3HAYEHHS aBapIMHOCTI CKJIAJHHUX
TeXHOJIOTIYHUX BHUPOOHMITB. 3araJbHUM MPUHIMUI POOOTH IT'€30TPAHCIOHEepa SK
JlaTivKa 300paXKeHO Ha PUCYHKY 1.
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obnajHaHHA nepeJaBankHHI NPHCTPI

Puc. 1 - I[Ipunyun po6omu n’e3ompaHcnoHdepa sk damvuka

[lix BosiMBoM BiGparlii BiAg TexHosOTiYHOrO 06JIaflHAHHA BifOyBa€TbHCA
KUBJIEHHs JlaTyuka (1) 3a paxyHOk npsMoro n'e3oedeKTy, KoJIu Bibpalis MexaHi4YHO
BIUIMBAaE Ha m'e3oesieMeHT. [Ipu 3MiHi BibpaniiiHOI KapTUHM, 10 TOBOPUTH MPO
HasiBHICTb aBapillHOro cTaHy Ha O06’€KTi, Me3omepeTBopioBadY QiKCye BiJXUJIEHHS
TEXHOJIOTIYHOTO NpOILlecy BiA 3aJaHOro i AMCTAHLiAHO MO 6e3NMpPOBiAHOMY KaHAIy
nepesfae igeHTUdikaniiHUM curHaa TpuBoru (2). I[IpuyoMy npu HeoOXifHOCTI 3a
JIOIIOMOI'0I0 NPUHWMaJIbHO-IIepe/laBaJlbHOr0 MPUCTPOI0 MOXHA B Oy/Jb-AKMH 4ac
IPOBECTH MOBIpKYy po60TO3AaTHOCTI AaTurKa (3). 3a 1€ cxeMol AaTYUK OyAyETbCA
3a IPUHILMIIOM I1'€30TPAHCIOH/ePa, KOJIM KOHCTPYKTHBHI eJIeMeHTH JAaTYMKa CIYyTYIOTh
ineHTudikaTopamu esnemeHTa. K Taku¥ ifeHTHdikaTop y mn'e30mepeTBOPOBaYaAX
aBTOpaMM 3alpONOHOBAaHO BUKOPUCTOBYBaTH GOpPMHU Ta po3Mipu esekTpohis [1, 2].
[IpyHLIMT pOGOTH IT'€30TPAHCIIOH/EPa 300paXKEHO Ha PUCYHKY 2.

Enexkmpodu

Paoap _ﬁ’ e
N

[T 'ezoenremenm

Puc. 2 - I[I'e3onepemesoprosau sk mpaHcnoHoep

Jnsa inenTudikanii JaTyMka BUKOPUCTOBYETbCcS npuHuun RFID-miTok (Radio
Frequency Identification), npoTe BHUKOpPHUCTOBYIOTbCSI He MIKPOKOHTpPOJEPH, a
NOBEPXHEBO aKyCTUYHI XBUJIi Ha IOBEPXHI ' €30KepaMiYHUX eJIEMEHTIB.

[IpoTe fJ1s1 106YA,0BU PO3IIMPEHOI CUCTEMU CKJIAJHOTO TEXHOJIOTIYHOTO NpOoLecy
HeOOXiJHO 3acTOCOBYBaTHU BeJIMKY KIJbKICTb MNOJIOHMX [JaT4YMUKiB, $SIKi TMOBUHHI
npaloBaTHU B €AUHIN ileHTUdiKalLilHIN chucTeMi, B sKill KOHTPOJIIOIOThCS SIK KHUBJIEHHS
CUCTEMHU BiJ| CTalliloHApHUX JxKepes Hanpyru (baTapeilHe/aKyMyJsITOPHE, BiJi Mepexi,
pereHepaliliHe), Tak i MOXJIMBICTb CIpallOBaHHS NPU BiJICyTHOCTi CTaliOHAPHOTO
»KUBJIEHHS BiJl eHeprii, [0 HAKOMUYYEThCS Bif| 1'€30MepeTBOPIOBaYiB.

Tomy, ans mnobygoBu ePeKTHBHOI CHUCTEMU TMONEPESHbOr0 BHU3HAUYEHHS
aBapiMHOCTI  CKJQJHUX  TEXHOJIOTIYHMX BHPOOHHMITB HEOOXiJHO PO3POOUTH
MaTeMaTU4YHYy MO/ieJib, siKa 0y/le BpaX0BYBaTH ycCi HEOOXiJHI TOKAa3HUKH.
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BE3IEKA OCOBMCTOTI'O CK/JIAAY IPU JIKBIAALII
MMOKEXK HA BUCOTHHUX OF’EKTAX

Y pe3y/abTaTi TEXHOT€HHUX aBapiil BUHUKAIOTh MOXeXi M pyHHYBaHHS Oy/jiBe/b
i cnopya. ¥ 6araTboxX BUMNaJKax Iii 06'€KTHM € BUCOTHUMHU - Biff 50 M Ta 6isnbiue. /s
JIiKBifalii moke)x Ha BUCOTHHUX CIOPYAAX 3aCTOCOBYIOTb TeJeCKOMNiYHI MiIMOMHUKU
(puc.1,a-B), ocHaileHi po6oyMMHU MIaTGoOpMaMH JJsd OCOOGHUCTOro CKJAaAy Ta
CMCTeMaMH Noxexoracinus [1, 2, 3]. Taku nifHOMHUKH TaK0>K BUKOPUCTOBYIOThCS AJis
pPATYBaHHS NOTEPIIJIMX TA BiJHOBJIEHHS MOLIKOKEHUX 00’ €KTUB (puc. 1, r-e).

Puc. 1 - BukopucmaHHs nidllOMHUKI8 Ha 8UCOMHUX 06°ekmax: a, 6, 8 — nid uac
2aciHHs noxcedc; e, 0, e — nid yac aikeidayii Hacaidkie Had3guyatiHux cumyayitl

[Ipy npoBeneHHI aBapilHO-PSATYBaJIbHUX POOIT HA BUCOTHUX CHOPYAAX BUHUKAE
3arposa ix pyHHyBaHHA Ta 06pylieHHs. [CHy104i NiANOMHUKY He 3a6e31e4yoTh 6e3neYHUX
YMOB pOOOTH OCOOMCTOTO CKJaJy Ha IUIaTQOpMI-yJapHa XBUJIA MNPU3SBOAUTH [0
HOILKO/PKEHHS po6040ro 06/1alHaHHS MiJHOMHUKA, Na/liHHA M1aTGOPMU Ta TPAaBMYBaHHS
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NIOXKEeXXHUX YU PATYBaJIbHUKIB. Ilif yac Ail Ha MiMOMHUK yAapHOI XBWJII MOr0 BOJIA He
BCTUTA€E BiApearyBaTu Ha Ij0 MOJil0 Ta BYACHO BiAXWUJUTHU pobOYe 0O6J1aJHAHHS Bij
o6’ekta. ToMy JOLIBHO Y/OCKOHIUTU KOHCTPYKIiIO MiIHOMHUKA JJis JiiKBijganii
HaC/MiKIB HaJ3BUYAMHUX CUTyalii, B IKOMy 3a PaxXyHOK OCOOGJIMBOCTeH BUKOHAHHSA
CUCTEeMU KepyBaHHS pO60YHM 00/IaZJHAHHSM JI0CATAEThCS Ge3MeKka BUKOHAHHS POOIT.

[Tiffi0MHUK yZ0CKOHaIeHOI KOHCTPYKLI (puUc. 2) ckajaeTbcs 3 6a30B0I MalIMHU 1
(HanmpuKJIaJ, aBTOMOOIJS), TesJecKomiyHol CcTpiid 2, pob6ouyoi miaardopmu 3,
riiponuJiiHApIB 4 i 5 KepyBaHHS MOJIOKEHHAM BiZioBiAHO cTpinu 2 Ta matdopmu 3 [4]. Y
MicLi KpilieHHd WITOKa 6 rigpouuiaiapa 4 0 CTpiid 2 BCTAaHOBJIEHMHW KepOBaHUM
dikcatop 7, IKMH CKIAJA€ETbCA C [JBOX YAaCTUH LIAPHIPHO BCTAHOBJIEHUX Ha CTpiai 2 Ta
3B’I3aHUX MiXX C06010 MPYKHUM eJjieMeHTOM. KiHellb 1ITOKa 6 TifipouusiHapa 4 mapHipHO
3’€/JHAaHMH 3 OJJHUM KiHI|eM BakeJisl 8, BCTAHOBJIEHUM LIAPHIPHO B KPOHIUTEMNHI 9 cTpinu 2.
[Tig cTpinoto 2 HanpoTH Kopmyca rijponuinapa 4 BctaHoBJIeHUH ooMexyBay 10.

Puc. 2 - [lidliomMHUK 3 asmomMamu4HuM 8i0Xx000M 06,1a0HAHHS hid yac pyliHy8aHHs
06’°ekma: a - 3azanbHull 8ud; 8 - gikcamop 2idpoyusiHOpa Kepys8aHHs cmpinow; 6 -
MeXaHI3M Kepy8aHHS

Po6oTa miglioMHMKA BiIOYBA€ETbCA y TaKik mocaijoBHOCTi. bazoBa MamuHa 1
BCTAHOBJIIOETbCA Ha MicClle BUKOHAaHHA poOIT mopy4 3 o6’ektoMm 11, ge Bigbysaca
HaZ3BUYaiHa nofisgd. Ha po6oyiit miatdopmi 3 po3TalloBYETbCS OCOOUCTHUM CKJaf,
pATyBaJibHOrO Miipo3aisy i muaTdopMa mifHIMAaeTbCsl Ha HeEOOXiJHY BHCOTY.
BrKoHy0OTbCS HEOOXi/IHi poOOTH 3 METOIO JIiKBiAallil HacAiAKiB HaA3BUYANHOI cUTYallii
(raciHHf noXex, pATYyBabHI pO60OTH, BiJHOBJIEHHS CIIOPYA).

Y pasi HenepenbayeHoro oOpyllieHHs CHOPYyJ Yd BUOYXIB, yJlapHa XBWJIA Ji€ Ha
poboye o06J1afiHAaHHA MigMoMHMKA. CTpizia 2 MNOYMHAE BIgXUAATUCA Big 06’ekty 11,
dikcaTop 7 3BiJIbHSIE Miclle KpillJIEHHS IITOKAa 6 TiApoluaiHAgpa 4 Ta JA03BOJISIE MIBUAKO
BiliUTH BiJ ysaaMkiB o6’ekty 11 miatrdopmi 3 3 mpauiBHukamu. [loBopoT kopmyca
riipounsaingpa 4 3ynuHse oomexyBad 10 i cTpina 2 yTpuMyeTbcsl y BiIXUJIEHOMY CTaHi
BaxkesieM 8. [liciig BUCazKu pATYyBaJbHUKIB 3 mi1aTGopmu 3, riponuiainapoM 4 crpina 2 3
dikcaTopoM 7 NoBepTaEThCA y POOOYUM CcTaH — QikcaToOp 7 OXOIUIIOE Miclie KpinsieHHs
1ITOKA 6 TigpouuaiHapa 4.

TakuM 4YWMHOM, BUKOHAHHA MiAUOMHMKA 3 MOXJIMBICTIO LIBHUJKOrO BiAXonmy
po6040i 1aTGopMHU 3 0COOUCTUM CKJIAIOM BiJi He6e31eyHoI 30HH, 3abe3neyye 6e3neKy
BUKOHAHHS pOOIT.
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Chiara Bedon
University of Trieste, Department of Engineering and Architecture,
Trieste, Italy

FIRE RESISTANCE OF THERMALLY INSULATED LOG-HOUSE TIMBER WALLS

This paper presents the results of standard test results and Finite Element
numerical modelling for a thermally insulated log-house timber wall loaded in
compression and exposed to fire. A key aspect in the design of log-house systems, being
susceptible to possible local failure mechanisms and buckling phenomena, is
represented by geometrical details like the cross-section of logs (typically characterised
by depth-to-width ratios in the order of two or more) and the corner joints features.
This is also the case of log-house structures exposed to fire, were the premature collapse
due to combined thermo-mechanical loads should be properly prevented. In this
context, insulation claddings can markedly delay the fire propagation and temperature
increase in the timber components, as to increase their overall fire resistance. Such an
aspect is important especially for commercial buildings or accommodation facilities,
according to international design requirements. To this aim, the paper reports on a full-
scale,~ 3 m x 3 m and 90 mm thick, thermally insulated log-house wall specimen (‘W90-
insulated’) loaded in compression (Rny=0.13 the ratio, as in a 2-storey building) and
exposed to fire, in accordance to the EN/ISO temperature-time standard curve. The
most important test results are commented, including comparisons towards an
unprotected wall with identical nominal geometry (‘W90"), which was previously tested
in the same facility. It is shown, in particular, that the insulation package can extend the
fire resistance of the wall up to more than 150 min (with limited charring and
deformations of logs), that is three times the unprotected sample. The furnace
experiment herein presented, even in presence of intrinsic limitations for the testing
method, emphasises the need of a wide set of instruments to properly capture the key
temperature and deformation results of log-house assemblies, as well as the lack in
design standards of specific performance parameters. The W90-insulated test
predictions are hence explored in the paper via FE numerical models, where major
advantages for the timber components are derived from past literature efforts and
special care is spent for the thermal insulation package. Even in presence of well known
simplifications (i.e, thermo-mechanical boundaries/loads and thermo-physical
properties of materials), as shown, the FE method can offer interesting correlation with
the full-scale predictions, for more than 100 min of exposure. In addition, the crucial role
of cladding layers on the fire resistance and failure time/mechanism of log-house walls
is further assessed, based on FE parametric studies of technical interest, inclusive of
different configurations for the thermal insulation layers.

Mawhinney Jack R.
Halethorpe USA

FIXED FIRE PROTECTION SYSTEMS IN TUNNELS

Fire protection practices for highway tunnels have been undergoing significant
changes in the last decade, largely in response to a number of catastrophic fires that
caused tunnel authorities to thoroughly review their fire safety assumptions. One of the
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fire safety issues currently receiving much attention includes the installation of “active”
fire protection systems in addition to the “passive” fire protection features that were
until recently considered to be sufficient to mitigate fire risk in tunnels. Passive fire
protection measures include the use of fire resistive construction materials which help
protect the critical structural elements from damage due to high temperatures. Active
fire protection systems include fixed piping systems to deliver water sprays, such as
deluge sprinklers and water mist, or other water-based agents such as compressed air
or high expansion foam (CAF or Hi-Ex respectively). Active fire protection systems for
tunnels are currently referred to as water based fixed fire fighting systems, or FFFS for
short. Fire research suggests that measures based solely on passive protection are not
likely to be sufficient to protect life and property to the degree warranted by the high
monetary and strategic value of modern tunnel infrastructure. Full-scale fire testing and
engineering analysis indicate that FFFS have the potential to reduce the impact of a
severe fire on the tunnel structure from catastrophic to manageable at an affordable
cost. Fire testing with CAF and Hi-Ex foam systems has shown them capable of actually
extinguishing very large fires, including hydrocarbon pool fires. Systems based on water
sprays on the other hand are not expected to extinguish fires, but rather to control the
fire, limit fire growth and heat release rate, prevent fire propagation and provide
thermal management. Although there are a few years of experience internationally that
have proven sprinkler and deluge sprinkler system to be effective in mitigating tunnel
fires, recent testing of FFFS in Europe has concentrated on water mist. One reason is the
perception that water mist systems may involve less complex piping and agent storage
than CAF or Hi-Ex foam, and may provide equivalent or superior performance with less
water and smaller pipes than conventional sprinkler deluge systems. However, many
engineering challenges remain to be resolved, such as how much credit to grant to the
FFFS in terms of reduced criteria for passive protection, and how exactly to integrate
active protection systems with traditional fire safety measures such as the ventilation
systems. This article examines some recent developments in understanding how active
fire-fighting systems might alter the impact of fires in tunnels.

Milarcik E. L.
Combustion Science & Engineering, Inc., Columbia, USA

A RELATIVE TIME ANALYSIS OF THE PERFORMANCE OF RESIDENTIAL SMOKE
DETECTION TECHNOLOGIES

A statistical study was conducted to compare the performance of different
residential smoke detector technologies when exposed to different fire types. In order to
facilitate comparisons between different fire and smoke growth rates, a non-
dimensional smoke detector activation relative time was employed. Data from four
major experimental studies was analyzed utilizing the relative time approach. The
Common Language Effect Size, a measure of the probability that a particular detector
technology will be the first to detect a fire of a particular type, was used to assess
detector performance. The analysis confirmed previous results that ionization detectors,
on average, respond faster to flaming fires, and that photoelectric detectors, on average,
respond faster to smoldering fires. More importantly, this study also determined that
the responses of ionization, photoelectric, and combination technologies are statistically
equivalent for any given future residential fire That is, it cannot be determined with
confidence which detector technology will alarm first to the next fire. Additionally, the
analysis found that this statistical equivalence between detector technologies has not
changed in the last 35 years despite increased fire growth rates associated with changes
in furniture materials over that same time span.

143


https://www.infona.pl/contributor/0@bwmeta1.element.springer-83b7b84f-2bea-3ec8-8b32-dad8b8b638f4/tab/publications

Milarcik E. L.
National Laboratory for Civil Engineering, Lisbon, Portugal

AIR CURTAINS COMBINED WITH SMOKE EXHAUST FOR SMOKE CONTROL
IN CASE OF FIRE: FULL-SIZE EXPERIMENTS

This paper analyses the possibility of using air curtains to prevent smoke flow
from fire compartments. Full size experiments have been carried out and several
relevant conditions to assess smoke-tightness have been tested. The smoke temperature
during the tests was ranging from 182°C to 351°C, the angle measured between the
curtain axis and the vertical plane was ranging from 18° and 26°, the nozzle thickness
was ranging from 0.017 m to 0.045 m and the velocity at the nozzle was ranging from
83m/s to 199 m/s. During the tests, the air curtain’s nozzle was positioned
horizontally at the top of a permanent opening (door). With this configuration, we
obtained an approximately vertical downward jet through the used opening. This paper
includes the final results of the tests and develops an analytical tool for predicting the
performance of air curtains. It was concluded that it is possible to achieve smoke-
tightness, provided that the adequate plane jet parameters and the compartment’s
smoke exhaust are correctly adjusted. According to this analysis, the smoke-tightness
limit corresponds to equation B=APa/APs=-0.30ua/ua_min+1.25B=APa /APs =-
0.30ua/ua_min+1.25 (with 1.30sua/ua_min<1.67 1.30<ua/ua_min<1.67).

Mohamed A. Sultan
National Research Council of Canada,
Fire Research Program, Ottawa, Canada

FIRE RESISTANCE OF EXTERIOR WALL ASSEMBLIES
FOR HOUSING AND SMALL BUILDINGS

This paper presents the fire resistance results of 6 full-scale exterior wall assemblies
study conducted at the National Research Council of Canada jointly with the North
American construction industry and other Canadian government departments. The
parameters investigated include: cavity insulation types (rock, glass and cellulose fibre) in
exterior wall assemblies with oriented strand board sheathing; cavity insulation types (glass
fibre and cellulose fibre) in exterior wall assemblies with Type X gypsum glass mat
sheathing; and assemblies with different screw spacing of standard 400 mm o.c. and non-
standard 200 mm o.c. for attaching the Type X gypsum board on the fire-exposed side and
glass mat sheathing board on unexposed side to wood studs using glass fibre insulation in
wall cavity. The impact of the investigated parameters on the fire resistance of exterior wall
assemblies is discussed. Also, Further research recommendations on design changes to
enhance the fire resistance of exterior wall assemblies are proposed. Results of the
parameters studied showed that the effect of insulation types on the fire resistance of
exterior wall assemblies with OSB sheathing can be considered significant when gypsum
board on the fire-exposed side is attached to wood studs with screws spaced at 406 mm o.c.,
however, the effect insulation types on fire resistance when the gypsum board on fire-
exposed side and gypsum glass mat sheathing are attached to wood studs with screw
spaced at 203 mm o.c. can be considered insignificant. Also, results showed the use of non-
standard screw spacing at 203 mm o.c. for attaching the gypsum board on the fire-exposed
side increased the fire resistance by 37% compared to screw spacing at 406 mm o.c.
Therefore, the effect of screw spacing on the fire resistance of exterior wall is significant.
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Cekyisa 3. IndhopmayitiHi mexHoa02ii ma
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YAK 614.72

Anekcees A., KaHad. XiMm. HayK, doyeHm,
€naziu I, KAHO. XiM. HAYK, C.H.C.,
Anexceesa 0., KaHO. mexXH. HayK, doyeHm,
HakoneyHull B., KaHO. meXH. HayK, doyeHm
Yepkacvkull iHcmumym nocexcHoi 6e3neku imeHi I'epoie YopHobuas
HayioHa/sbHO20 yHIgepcumemy yugi/ibHo20 3axucmy YKpaiHu

INOPIBHAHHA NIAXOAIB 10 ITIPO'HO3YBAHHA 30H 3APA’KEHHA
IIPU ABAPIAX 3 BUKU/0OM HXP

B YkpaiHi, 5K i 6is1b110CTi KpaiH CcBiTY, 6araTo XiMiuHO-He6e3MeyHUX 06’ €EKTIB, Ha
AKUX 30epiraeTbcsi, BUKOPUCTOBYETHCH, TPAHCIOPTYETbCA He MeHIle JecATKIB Ta
COTeHb TOH Heb6e3nmeuyHux XiMiyHuX pedyoBuH (HXP). [lpu aBapifx 1i pedyoBUHH
NOTPAaIJIAlOTh B NOBITpA abo IPYHTH, 3apaXkalouu iX NpPUHAMMHI Ha JefAKUW yac.
3HaXoAMTUCA HA 3apakeHi TepuTopii 6e3 3acobiB iHAMBIAYaJbHOTO 3aXUCTy Ta
JIUXaTHU 3apaKEHUM IOBITpAM Hebe3Me4yHo, OCKiIbKU KisbkicTb HXP, mo norpanusia B
OpraHisM, Moe MepeBULUTH NIOPOr0OBY TOKCOLO03Y, AKa NPU3BOAUTH 0 HE3BOPOTHHUX
HacaiakiB. i B4acCHOro pearyBaHHSI Ha XiMiuHI He6e3MeKHU NMPH aBapisgx po3pobJieHi
MEeTO/J U NPOTrHO3yBaHHA PO3MipiB 30H 3apaXKeHHH B 3aJIE2KHOCTI BiJj YMOB, 1110 CKJIAJIUCH
Ha MOMeEHT aBapii. 3 MeTow mNiJBUlLIeHHS e(peKTUBHOCTI poOOTH aBapilHO-
pATYyBaJIbHUX MiZIPO3/i/IiB [Ji1 IPUUHATTS NMPaBUJIbHUX pillleHb 1OAO0 JIOKaJi3alil Ta
JIikBifanii TakuMx aBapil B yCbOMY CBiTi BUKOPHUCTOBYIOTbCS METOJUKH MPOTrHO3YBaHHS,
a TaKOX MoOy/10BaHi Ha iX OCHOBI pi3HOT0 poAy ONepaTUBHI MPOrpaMHi KOMIJIEKCH Ta
cepBicH.

B 2019 poui B YKpaiHi po3po6JieHa HOBa MeTO/IMKa MPOTHO3YBaHHS HaCJai[KiB
BUkuay HXP mig 4yac aBapii Ha xiMiuHO Heb6e3nmeyHUX O06’€KTax i TPaHCHOPTI.
[lonepenHsas Mmertoauka mnporHo3yBaHHsA 2001 poky MicTusa Tabsuli rpaHullb AJs
Pi3HUX KIiJIbKOCTEeN aBapiliHO-Hebe3MeYHHUX XiMiYHUX pedyoBUH. lle mo3BoJisI0
BUKOpPUCTOBYBAaTH I TiabkuM [0 1ux ¢ikcoBaHux 3HayeHb KinbkocTi HXP. Hosa
MeTO/IMKa, OKpiM TabJ/iMlb, HABOAWUTb PO3paxyHKOBIi popMysiH, 10 HEOOXiAHO [
BU3HAUeHHS 30HU 3a0py/lHEHHS NpU Oy/Jb-AKiA KUJIBKOCTI Ta NPUPOJI BUKHHYTOI
pedoBUHU. OHAK, MiAX0AM HOBOI METOJMKH 3aJIMIIUJIACh NPAKTUYHO HE3MIHHUMHU, TaK
CcaMo 4K 1 piBeHb 1i aBTOMaTH3allil.

MeTopoJioria nosasdrae y Tomy, wo g HXP 3 BifoMuUX JaHUX PO TOKCUYHICTD
BUKOPUCTOBYETHCS 3HAaYEeHHS MOPOroBoi Tokcono3u (Pctso) — HaliMeH1101 iHranALidHOI
Tokcono3u HXP, mo Bukiaukae y 50 % nwofei, siki He 3abe3neyeHi 3ac06aMu 3aXUCTY
OpraHiB JAVXaHH{A, MOYATKOBI CUMNTOMM ypakKeHHA. [IOHATTA TOKCOZ03U O3Ha4ae
flobyTok koHneHTpauii HXP Ha yac 3Haxo/pKeHHS JIIOAWHU B 3a0py/HEHil 30Hi. Ase
TaKe IMOJIOKEHHSI OyJe BIpHUM TiJIbKU [IJisl PEUOBUH, 1110 aKyMYJIIOIOTbC B OpraHi3Mi,
abo MOIIKO/KEHHSIX OpraHi3aMy, siki Hakonu4yTbcsl BHacaifok Aii HXP. Ak nmpasuiio,
A5 aBapinHux HXP ne He Tak. Ha ocHOBI BeJIMUMHU OPOroBOi TOKCOL03U Ta 3HA4Y€Hb

145



IHIIKMX yMOB aBapiliHOI cuTyaljii i MeTeoyMoB 6y yETbCSA 30HA XiMIYHOI'0 3a06py/JHEHHS -
TepuTopid, B MexXi AKol norpanuv HXP y KoHLleHTpaLifx, 1110 IpOTATOM IIEBHOT0 4acy
CTBOPHOIOTh Hebe3lNeKy /[iJIl JKUTTS Ta 3/0pOB’l JiloJled i 3aBAalTb UIKOAHU
HaBKOJIMIIHbOMY NIpUpoJHOMY cepeznoBuily. Konuenrpanisa HXP Ha mexi niei 30H4 He
HABOJIMThCS, ajie 3Ti/HO 3 TabJULSAMU — 1€ TaKa 30Ha, nepebyBaHHS Ha sKil JtoJiel 6e3
3ac06iB iHAMBIyaJbHOTO 3aXUCTy npoTAroM 15 xBuaMH npusBoguTh Ao 100 %
ypaxkeHb. lle He CTHUKYETbCA 3 BHU3HAYEHHSM IMOPOroBOI TOKCOJO03U. AHaJIOTIYHI
HeJI0JIiKH — PO3paxXyHOK O/IHi€l 30HU 3 He 03HaUYeHOl0 KoHILeHTpalieto HXP Mae i 6isbii
nporpecrBHa pocikcbka Mmetoguka Toxi-3.

Po3paxyHOK 3a MeTOJUKOI NPOTHO3yBaHHSA [JOBTMM, HABITh NPU BUKOPHUCTAHHI
TabJulb i3 HaBeJleHUMU KisbkocTsaMu HXP, 1m0 mnoTpanuid B HaBKOJIHUILHE
cepenoBulle. B Pocii Ha ocHoBi mMeToauku «Toxi-3» mpuBaTHa ¢ipma 3A0 HTIL I1b
po3pobusa mnporpamHuii komiuiekc «TOXI+Risk 3» Ta po3moBcloomkye Horo Ha
KoMepLiiHii ocHOBi [2]. B CILIA AreHLi€l0 3 OXOPOHU HABKOJIMLUIHBOTO CepeloBHUILA
JUI 1UX Lijedl po3pobsieHnit mporpamHuil komiiekc ALOHA (Areal Locations of
Hazardous Atmospheres) [3]. Komniekc ALOHA npu3sHaueHUH /i1 BUKOPUCTAHHS MPH
NpoBeJleHHI po3paxyHKiB Mmifi 4ac po3JIMBYy HebOe3MeYyHUX XiMiYHUX pEYOBUH, B
JIOTIOMOTY aBapiHO-pATYBaJbHUM CJAy:K0aM 0OpU JikBijgarii aBapiii, moB's3aHuUx 3
Hebe3MeKO0 MOIMPEHHSI TOKCUYHHUX PEYOBUH.

OcHoBow MetogoJsiorii ALOHA € nobysoBa Ha KapTi TPbOX 30H 3apaKeHHS 3
pi3Hoio koHLeHTpaljietro HXP. KoxxHa 30Ha o6MekeHa KOHTYpPOM Ha TpaHUIli SKOTO
KOHLeHTpauida carae 3agaHoro piBHA AEGL. Lli piBHi 3asexaTb BiJy TOKCUYHOCTI Ta yacy
3Haxo/p)KeHHs1 Ha 3apakeHi TepuTtopii. AEGL - 1me ckopoyeHa Ha3Ba MOHATTA
«peKoMeHJalliiiHi piBHI TOCTpOi eKCno3ullii», sKi BCTAHOBJIOWTL piBHI XiMiyHOI
KOHLIeHTpallii, [0 CTAaHOBJISAITb BU3HAaYeHWM piBeHb PU3UKY JJid JIIOJAWHUA. 3HAYEHHS
AEGL BH3Ha4amTbCA [OCAIJHUKAMU [J Pi3HUX NepiofiB BIJIMBY, TaKUX AK JeCAThb
XBWJIMH, TPUALATH XBWUJIWH, OJHA TOAWHA, YOTUPU TOAUHM Ta BiciM roauH. [liasa
pPO3paxyHKiB BUKOPUCTOBYETLCA AK IIPaBUJI0, 3HAa4E€HHA 1 nlepioy BIIMBY 1 roguHa.

Koxxen AEGL BM3HaAya€TbC pIiSHUMHM pPIiBHAMH TOKCHUKOJIOTIYHOTO eQ(eKTy
CIOJIYKU HA OCHOBI MpPOSIBiB: BUSIBJIEHHS, AUCKOMOPT, iHBaMiJHICTh Ta CMepPTh . ICHYE
Tpu piBHiI 3HadyeHb AEGL. AEGL-1 - ne kKoHueHTpalisg B MOBITpi, BUIlLEe KOl MOXe
BiA4yBaTUCA Big4yTHUU JUCKOMGQOPT abo po3ApaTyBaHHS, fKI 3HUKAIOTb MiCJad
npunvHeHHsa BIUIMBY. AEGL-2 - KOHIeHTpalis B IMOBITpi, BHLe fAKOI MOXYTb
BUHUKHYTH HE3BOPOTHiI abo0 iHIII cepil0o3HiI TpUBa/Ji HECNPUATJAMBI HACAIAKU )i
3popoB’s. AEGL-3 - 1e KoHILeHTpallis B MNOBITpi, BHIlle SKOI MOXYTb BHUHUKHYTHU
HebOe3MevHi /Il )KUTTs HaCJAiAKWA AJs 3J0poB'ss abo cMepTb. B 3B’s3ky 3 uum, AEGL
SABJISIIOTb COOOI0 He €IMHE 3HAUYE€HHs, IK TO IOPOTrOBa TOKCOZ03a, a MAaTPHUIII0 3 TPbOX
piBHIB i 5 TepMiHiB 4yacy. 30Ha, 1[0 CKJAJAEThbCA 3 TPbOX BKJIAJEHUX 30H, Kpalle
BM3Ha4ya€ pobOTH, SIKi MOTPiOHO NPOBECTH B HUX, A OTPUMaHi MeXi YiTKO OKpPEeCJII0Th
30HHY, B IKUX MaKCMMasibHa KoHLeHTpaLuisa HXP nepeBuinye BianosigHuu pisenb AEGL.

TakuM YuHOM, [AJ NOPUIIBU/LIEHHS PO3paxyHKIB TIOCTAE HEOOXiAHICTh
CTBOPEHHSA NPOrpaMHOro KOMIIJIEKCY Ha OCHOBI HOBOI MeTOJUKH. [lJid CTBOPEHHA XK
Cy4acHol Mo/JieJli IpOrHO3yBaHHA CJIiJ BiAXOAUTH BiJj IOHATTA «IIOPOrOBOI TOKCOA03U»
Jlo MoHATh KoHueHTpanii HXP, npu kil nposiBAsSIETbCA 0HAKOBUH eEKT NPU Pi3HUX
TepMiHax Aii, Ta po3p0o6UTH BiZiIOBiJHY KOMII'IOTEPHY pOrpamy.

CIIMCOK JIITEPATYPHU
1. MeToavka NpPOrHO3yBaHHS HACJAiAKIB BU/IMBY (BUKHUAY) HeOe3NeyHUX XiMiYHUX
peYoBHH miJ 4Yac aBapili Ha xiMiyHO HebGe3meYHUX OO’€EKTax i TPAaHCHOPTi, 3aTBep/pKeHa

Hakazom MBC Ykpainy, 29 siuctonazga 2019 poky Ne 1000, 3apeectpoBaHo B MiHIOCTI YKpainu
14 TpaBHa 2020 p.3a N2 440/34723.
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2. HoBas Bepcus nporpammHoro komiuiekca TOXI+Risk (Bepcus 4.4.1 C6opka 3) //
[EnekTpoHHUN pecypc] pexum pgoctymy: https://toxi.ru/news/vypushchena-novaia-versiia-
programmnogo-kompleksa-toxirisk-versiia-441-sborka-3.

3. The CAMEO Software Suite ALOHA Example Scenarios // [EnexkTponHuii pecypc]
pexum goctyny: https://www.epa.gov/cameo/what-cameo-software-suite.
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Bboudapenko C., kaHO. mexH. HayK, doyeHm,
MypiH M., kaHO. mexH. Hayk, doyeHm, fIkoe.€s8 1.
HayioHasbHUll yHisepcumem yugisibHo20 3axucmy YKpaiHu

EKCIMTEPUMEHTAJIbHE BUSHAYEHHS IHEPIIIHHOCTI CITPALIbOBYBAHHS
CITPUHKJIEPHHUX 3POIIYBAYIB /14 ITIPUMIIIEHD K/IACY OH

3acTocyBaHHsS COPUHKJEPHUX CHUCTEM BoOJsHOro moxexoracinHsa (CBIIT)
3abe3neyye BUSIBJIEHHS MOXeXi Ha paHHIM cTafii 3 HacTynHolo ii JiikBifauieto, 1o, y
CBOIO 4Yepry, A03BOJISIE YHUKHYTH 3HAYHHUX MaTepia/lbHUX 30UTKIB K Ha MPOMHUCIOBUX
TakK i Ha UBIIbHUX 06’€KkTax. EQeKTUBHICTb 3aCTOCYBaHHS TaKHUX CUCTEM POPMYEThCSA
1le Ha cTazii npoekTyBaHHA. I[Ipoliec ropiHHA pi3HUX PEYOBUH Ma€ JedKi 3arajbHi
3aKOHOMIpPHOCTI, OJHAK, MOXe KapJAWHaJIbHO PI3HUTUCA [0 AWHAMILi PO3BUTKY, a
TAKO M0 JOMiHYIOUHMX PaKTOpaXx MOKeXKi. YMOBU PO3BUTKY MOKeXKi XapaKTepU3yIOThCs
BUJIOM IMOXKEXHOTO HaBaHTAXeHHA U 00’€MHO-IJIaHYBaJIbHUMU OCOOJIMBOCTSIMU
OyiBJi 260 MpUMIIllEHHS, 1110 3aXUIAEThCS. 3 Hebe3neuHUX GaKTOPiB MoXKexi, Mo AKUX
bopMyeThca KOMaH/la Ha 3anyck crnpuHkaepHoi CBIIT, € nmifBulleHHs TeMnepaTypu B
MPUMIlLleHH], 1110 3aXUILAEThCA.

Ockisibku  CBIII' € cucreMaMu JIOKaJbHOrO TaciHHf, TO yCIillHe IXHE
3aCTOCYBaHHS BU3HAYa€ETbCA YacOM CIIpalbOBYBaHHs CIIPUHKJepHOro 3poiyBayda (C3)
nicjid 4Ooro IOYMHAETHCA IoJaya BOTHeracHoi pedyoBUHU. OCHOBHUM eJIEMEHTOM
CHUCTEMH, L0 POOUTH 3HAYHUK BHECOK B MiJIBULEHHS I iHEpLiWHICTb, € TENJOBUHU
3aMOK (KoJ16a) CipyuHKJepa.

[ iHXXeHepHUX pO3paxyHKIB lapaMeTpiB CIPUHKJIEPHOI CUCTEMU LOCTATHHO
BUKOPHCTOBYBATH 3aJIEXKHOCTI, Ki BpaxoBYWOTb iHdopMallito npo 3MiHy paKTopiB Ha
paHHIA cTazii moXexi, sKi OTpUMaHi eKClepUMeHTaJbHUM LIJISIXOM 10 /03BOJISIE
3B’A13aTU 4ac cnpainoBaHHA crnpuHkaepHol CBII' 3 moxkexkHOI HaBaHTarow 06'€KTY,
SKWH PO3IJISAJAETHCS, Ta MJIOILEI0 NOMIMPEHHS MOXEXi.

MeTo0 focCHipKeHHsl € eKCllepMMeHTa/lbHe BU3HAa4eHHA 4acy CIpalbOByBaHHA
C3 3 ypaxyBaHHSIM BJIaCTUBOCTEM rOPIOYMX PEYOBUH Ta MaTepiaiB, fKi nepedbyBalOTb y
NPUMIIEeHH], 10 3aXWILAETbCH, A TAKOXX OTPUMaHHA eMIipUYHOI 3aJIeX)KHOCTI 4Yacy
cnpayboByBaHHA C3 BiJ IBUAKOCTI 3pOCTaHHA TeMIlepaTypU B IPUMILLeHHI.

[Ipy BUHUKHEHHI TMOXeXi B NPUMIillleHHi, 10 3axUINA€EThCA, 3rigHo [1]
BUJIJIAIOTH CiM (a3 po3BUTKY noxkexi. KoxHa i3 cUCTeM NPOTUIOXKEKHOr0 3axXUCTY
epeKTMBHA Ha paHHIN cTajili moxexi, TOMy Heo0XiAHO, W06 cHpalbOBYBaHHS
CIPUHKJIEPHOTO 3pollyBaya BifidyBasocs He mi3Hime HactaHHA Il ¢pasu (Stage Two -
Growth), To6T0 Yac He moBHUHeH nepeBulyBaTH 10-12 XBUJIMH 3 MOMEHTY BUHUKHEHHS
NOXKexXi.

Jns ycnimHoi snikBigauii ocepeaky noxexi 3 BukopuctanHaM CBIII Heo6xifHO
BUKOHAHHSA YMOBHU:

F,>F (D



ne F, - muoma asia pospaxyHky BuTpaTd Boau 3i C3, mo cnpauwosany; F,, -

n
IJIOLIA NTO2KEeXI Ha MOMEHT clipanboByBaHHA (3.

CepesHe o6’eMHa WIBUJKICTh 3pOCTAHHS TeMIepaTypu Ha MOYaTKOBIM cTaail
PO3BUTKY MNOxeXi - JiHiMHA. KiJIbKICHOIO BEJMYMHOM, L0 ONMUCYE Iied Mpolec, €
KyTOBUM KoedilieHT Lji€i iHIKHOT pyHKLI], 1110 BU3HAYAETHCS 3 GOPMYJIU:

k=t (2)

T To

ne T, - TeMneparypa cnpanboByBaHHs, °C; 77, — 4ac JOCATHEeHHdA TeMIepaTypu

crpayboByBaHHS.

Bunpo6yBanHto nifiaBanucs C3 3 TeMnepartyporo crnpanboByBaHHsA 57 °C. [Ipu
NpOBe/JleHHI eKCIIepUMEeHTY MOJeJII0OBAJUCA Pi3HI TeMIepaTypHI peXUMH, IJd AKUX
oljiHIOBaJsiacsl iHep1iiHICTb. [l/I1 KOXXHOTO 3 YOTUPbOX TEMIIEPATYPHUX PEXUMIB OYJI0
NpOBeZlIeHO MO TPU eKcnepuMeHTH. [licisg 4yoro Oy/iM BuU3HaueHi cepe/Hi 3HaYeHHS
IHEepLiMHOCTI 3aJIeKHO BiJ LUBUAKOCTI HAPOCTAHHA TeMIEpaTypH.

O6pob6ka pe3y/nbTaTiB €KCIEPUMEHTIB 3a /IONOMOTOK MaKeTiB MNPUKJIAJHUX
nporpaM [03BOJIMJIa OJiep>KaTH eMIipU4YHUM BHpa3s JJid OLiHKM iHepuinHocTi C3 3
HOMiHaJIbHOIO TeMIlepaTypolo cripalboByBaHHs 57 °C:

r,=1705-(50-k -55) ™. (3)

Po3paxyHOK 3HayeHb MiHIMaJbHOTO i MaKCUMMaJIbHOI'O 4acy CIpalbOByBaHHA
COPUHKJEPHOTO  3pollyBaya, SKUM  3aJeXAThb  BiJ  JIiHIKHOI  IIBUJKOCTI
PO3MOBCIO/PKEHHA IM0XKeXi, M0Ka3aB, L0 INPOMIXKOK 4Yacy BiJi MOYaTKy IMOXexXi [0
MOMEHTY NoAadi BOAU JJs1 OYIMHKIB 3 Pi3HOIO CTYIE€HI0 BOTHECTIMKOCTI 3MEeHIIYETbCS
BJABIYi A1 BUPOOHUYMX OYJUHKIB Ta BTPUYi AJis TPOMaJICbKUX OYAWHKIB. Asie mpu
[IbOMY pO3paxyHKOBa ILJIOLIA JIMIIAETbCA MOCTiIHHON0: 72 M2 - JJd TIpoMajiCbKUX
OyAUHKIB Ta 216 M2 — aj11 BUpOOHHUYUX. Lle 3My11ye NpUAiaATH Gijiblie yBaru NUTAHHIO
BUOOpy TNy C3 3a TaKO0 XapaKTePUCTHUKOIO, IK iIHEpLIMHICTh CIIpalbOBYBaHHS, P iX
3aCTOCYBaHHA B OyZJMHKAxX 3 HU3bKKUM CTylleHEM BOTHECTIMKOCTI.

Ananiz 3anexHocti iHepuidHocTi TemnoBoro 3amka C3 Big KyToBoOro
koedinienTa k miagTBep Kye rinoTe3dy mnpo Te, 10 iHEPIiMHICTh CHpalbOBYBaHHS
COPUHKJIEPHOTO 3pollyBaya i WBUJAKICTb 3MiHM TeMIepaTypyd cepeoBHULIA HABKOJIO
i/l Yyac noexi Ma€ 3arajioM HeJliHiNHUH XapaKTep.

Bupas (3) 103BoJIsIE OLiHUTH iHEPILiHHICTh TenoBoro 3aMka C3 3 HOMiHaJIbHOIO
TeMIepaTyporo crnpanboByBaHHs 57 °C 3 ypaxyBaHHSIM reOMeTPUYHUX PO3MIpiB i BUAY
N0KEeKHOT0 HaBaHTAXXeHH KOHKPETHOI'0 IPUMIillleHH4.

CIIMCOK JIITEPATYPU

1. Vondou F. M., Abbe C. V. N,, Zaida ]. T., Mvogo P. 0., Mouangue R. Experimental Study

of the Effect of Confining on the Development of Fire in a Closed Compartment // Journal of
Combustion. v. 2021. 6662830. d0i:10.1155/2021/6662830.
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Bosuyk T., lllegueHko 0., KAHO. meXH. HAYK,
llleguenko P., 0-p mexH. Hayk, npoghecop
HayioHasbHull yHisepcumem yugisibHo20 3axucmy YKpaiHu

OBI'PYHTYBAHHA HEOBXIJTHOCTI 3ACTOCYBAHHSA CYYACHHUX QR-TEXHOJIOTIA
B [TPOLECI NIONEPEJAKEHHA HA/I3BUYAMHUX CUTYAILIIM HA OB’€EKTAX
KPUTHYHOI IH®OPACTPYKTYPHU

[IpoaHanizoBaHi HaC/AIAKU HaJI3BUYAWHUX CUTYaLlid TEXHOTEHHOT0 XapaKTepy Ha
06’€KTax KPUTUYHOI iHPpacTPyKTypH, K Y NPOBIAHUX KpaiHax CBiTy, Tak i B KpaiHax,
1110 PO3BHUBAKTHCA Ta YKpaiHi JOBOAATH, L0 OCTAHHI NPU3BOAATH 10 YMCEJbHUX XKEPTB
Ta 3HAYHUX MaTepiaJbHUX 36UTKIB. lle BUHUKA€E y HaCHiZJOK He TiJbKU BiZCYyTHOCTI
CBOEYACHOTO OMOBIllleHHS, BiICyTHOCTI JA0CTaTHBLOI KiJIbKOCTi CUJI Ta 3acobiB, ase i y
HACJIiZ0K BiZICYyTHOCTI Ha 11eM Yac Bi/IMOBiAHOr0 METOJUYHOI0 3a6e3MeuyeHHs 3axX0/iiB 3
nonepeKeHHs Ha/I3BUYaWHUX CUTYallill TEXHOTEHHOTO XapaKTepy, IKi CIUparThbCs Ha
MOXJ/IMBOCTI cy4acHUX iHdopManiliHuX TexHosorii Ha wTaaT QR kojayBaHHS.
[loganbmiuii  posrasj ocobsuBocTed mnpouecy QR-ynmpaBiiiHHA HaJ3BUYAHHOMO
CUTYyal[i€l0 TEXHOT€HHOTO0 XapaKTepy, A03BOJIMTb BU3HAYUTH CUCTEMY MPaBUJ Bioopy
Ta JOCTyny [0 LijboBoi iHQopMalii y mnpoueci ynpaBiiHHA. OTpuMaHi NpaBuJa
JlO3BOJIATh PO3POOUTH CTPYKTYPHO-JIOTIUHY Mogesb QR-ympaBiiiHHA HaA3BUYaNHOIO
CUTYALi€I0 TEXHOTEHHOTO XapaKTepy 06’€KTax KpUTUUYHOI iIHPPaACTPYKTYPH.

OcTaHHA NMOBUHHA BKJKYATHU JABa KOHTYpPU YNpaBJIiHHA, a CaMe 3arajJbHUU
KOHTYp 1 oOmnepaTUBHHUH KOHTYp, SAKUH (YHKLIOHYe MNpu 3arposi HacTaHHS
HaJ3BUYalHOI cuTyaljii. BiH cK/Jafa€eTbcad 3 N'ATU yNpaBJiHCBKUX piBHIB, a caMe:
BCTAaHOBJIEHHS1 $aKTy NOYATKY HaA3BUYaWHOI cuTyalil, BU3HaueHHs piBHA QR goctyny
Jo iHpopmalii, NIPpUHUHATTA pilleHHs IOAO0 BBEJEHHS B Jil0 OJHOTO 3 BapiaHTIB
BUKOPHCTAHHS CUJI Ta 3ac06iB JiKBifanii Ha3BUYalHOI CUTYyallil, pO3ropTaHHs CHJ i
3aco6iB JikBifalii HaA3BUYaWHOI cuTyauii y BigmoBigHocTi Ao piBHA QR goctyny
BM3HAYEHOI'0 Ha [JpYyroMy VYIpPaBJiHCBKOMY piBHiI, BHKOpPHMCTaHHA HOBITHiIX QR
TEXHOJIOTIH ynpaBJliHHS Ha/I3BUYaWHOIO cUTyaliemw [1].

3BakaloUM Ha Opi€eHTalil0 YKpaiHM Ha €BPONEWChKI cTaHAapTU B cdepi
LUBIJIbHOT'O 3aXUCTY, HANOIbLI epeKTUBHUM BIPOBAJKEHHAM pPO3pOOAAEMUX NiIXOiB
3 MomnepemXeHHs HaJA3BUYaMHUX CUTyalildl TEXHOTEHHOr0 XapaKTepy Ha 00 €KTax
KPUTHUYHOI iHPPACTPYKTypU € iX amapaTHO-IporpaMHa peaJjisalis, y BUIJAAI
iHTerpoBaHoro Jio iHpopMaliiHO-KOMYHIKaTUBHOTO CcepeZ0oBHUIlA KpaiH EBpomnencbKoi
CHiJIbHOTH iHpOpMaLiiHO-aHAJTITUYHOTO KOoMILIieKcy QR- ynpaB/iiHHSI HaZ3BUYaMHOIO
CUTYyali€l0 TEXHOTeHHOro XxapakTepy. OcTaHHIA MoKe BUKOPUCTOBYBATHUCS B CUCTEMI
iHpopMaLilHOI NiATPHUMKHY MiJ Yyac oprasisarii fjii aBapiiHO-pSATyBaJIbHUX MiAPO3/iJiB
JepxaBHoi cayx6u Ykpainu 3 HagzBuualHUX cATyalid 3 JikBifanil HaJ3BUYaWHUX
CUTYyalill Ha 00’€KTax KPUTHUYHOI iHPPACTPyKTypH, a TaKO}XK BHUKOPUCTOBYBATHUCH Y
BUIJIAl iHQopMaliiiHOro 3abe3neyeHHs] MEePCOHAJIbHUX KOMIT'IOTEPIiB y JOMNOMIXKHUX
aBapilHUX cayX0ax pi3HOTO0 iEpapXivYHOTro pPiBHA MiANOPSAAKYBaHHS.

CIIMCOK JIITEPATYPHU
1. BoBuyk T. C, lleByenko O. C., IlleByeHko P. I. BukopucranHsa TexHoJioriii QR -
KOJYBaHHSl Ha 006'€KTaX KpUTHU4YHOI iHQpacTpykTypu. Kibepbesneka B YkpaiHi: mpaBoBi Ta
opraHisalliiiHi NUTaHHS: MaTepia/d Mi>XKH. HayK. IpakKT. KoH., Ogeca, OAYBC, 2020. C. 46-48.
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Jazinw B, [laziab 1.2
Yepkacvkull iHcmumym noxcexcHoi 6e3neku imeHi I'epoie YopHobuas
HayioHabHo20 yHIBepcumemy yugiabHo20 3axucmy Ykpainu,!
KHY imeni Tapaca lllesuenka?

JOCJ/IPKEHHA HAZIIMHOCTI BY IIBEJIb 3 BAKOPUCTAHHAM TEOPI|
IMOBIPHOCTEN TA MATEMATUYHOI CTATUCTUKHU

[IporHo3yBaHHS pO6GOTU OYAiBJAI MOXJMBO TUIBKM 3a JIOMNOMOIOI0 OIIiHKU
NnokasHukie HadiliHocmi Ha CTaJliix MPOEKTYBaHHs, BUTOTOBJIEHHS, eKCIJyaTalii Ta
MOKJIMBOI PEKOHCTPYKLil, AeMOHTaxy Ta yTuJisauil. Lli nmokasHUKU [JO3BOJIAKTH
KOHTPOJIIOBAaTH OOMEXXEHHSI CMmyneHsl pu3uKy ILJISIXOM BUKOHAHHSI BUMOT Mil[HOCTI,
JIOBFOBIYHOCTI, BOTHECTIMKOCTi, Ta 6€3Bi/IMOBHOCTI POGOTHU MPOTSArOM BCTAHOBJIEHOTO
TepMiHy eKciyatanii i MawTb eunadkosull Xxapakmep, 10 po6JSATb BiJIMOBY
BUINAJKOBOI MOJI€EI0.

Teopis HadiliHocmi 1e MamemamuyHull anapam 3aCHOBAaHUM Ha pe3yJbTaTax
HACTYMHUX PO3/iJIiB MaTEMATHUKHU: TeOpis MMOBIpHOCTEW, MaTeMaTHU4YHA CTAaTHUCTUKAQ,
Teopiss BUMAJKOBUX NPOLIECIB, TEOpid ONTHUMI3alil Ta Aoc/igxeHHs onepanid. Llen
MaTeMaTUYHUH anapart, HakJaJa€ Ha Oy/liBeJIbHUUM MPOEKT psiJi 0OMeXXeHb BUXO/ YU 3
BUMOI [0 3abe3neyeHHs Oe3nevyHOl eKcluyaTtalii O6yZiBji abo cHnopyau NpPOTIATrOM
JlesIKOro po3paxyHKOBOI0 nepioay.

Ha puHKy nporpamMHOro 3abe3nedyeHHs1 iCHyE BeJMKa KiJIbKICTb [J0JaTKiB, SKi
IPONOHYIOTh PO3B’sA3aHHA 33ja4 aHai3y AaHux: MathCAD (ParametricTechnologyCorp.),
Mathematica (WolframResearch, Inc), MATLAB (MathWorks, Inc.), MS Excel
(MicroSoftCorp.), NCSS (NCSS Software), Statistica (StatSoft, Inc.) Ta BesiuKa KiJIbKiCTb
IHIIMX JI0JaTKiB, Ki MPOMOHYIOTh PO3B’f3aHHA 33Jay aHa/li3y [JaHUX fK Y NMaKeTHOMY
peXuMi, Tak i y BUIIAAI 6ibsioTeKk (QYHKIiH, sIKi MOXHAa BUKOPHUCTOBYBAaTH B iHIIKX
IpOrpaMHUX MPOAYKTaX.

[ToBegiHka Oy/iBe/IbHUX KOHCTPYKIIA B eKCIJyaTalii 06yMOBJIeHO B3aEMO/Ii€10
LiJIOr0 psAAYy YUHHHUKIB BUIAAKOBOI nmpupoard. ToMy MeToAu iX pPO3paxyHKy IOBHUHHI
OyTH 3aCHOBaHI HA BUKOPHUCTAHHI iMOBIpHICHMX METOZiB, L0 BiJloOpa)kalOTb 3MICT
$isMYHMX ABUIL, 3a [JONOMOrOK0 pilleHH 33Zjad MaTeMaTU4YHOI CTaTHUCTHUKH,
sAKamnpejCcTaBas€ psJi O0O4YMCIeHb | TOB'A3aHMM 3 4YMCeJbHOI peasisali€lo
00YHC/IIOBAJILHOTO aJITOPUTMY i rpadidyHOI0 iHTepnpeTali€lo [UX pe3ybTaTiB. ilboMy
MOMEHTY B JiiTepaTypi NpUAIJIAETbCA MaJlo yBaru, L0 YCKJIAJHIOE BHUKOPUCTAHHA
METO/IB MaTeMaTHUYHOI CTATUCTUKU Ha NPAKTHULLL.

JocnifgxeHHsT  po3paxyHKy OyAiBeJbHUX KOHCTPYKIi Ha HaAilHICTb
NpOBOAU/IMCS TakUMU aBTopaMu: A. P. PxaniuuH B po6oTi «Teopiss po3paxyHKy
OyZiBeJIbHUX KOHCTPYKIiA Ha HaAilHicTb», B. B. BosioTiH B po6oTi «IIporHosyBaHHs
pecypcy MalllMH i KOHCTpyKLin» «MeToau Teopii MMoBipHOCTEH 1 Teopil HaZiMHOCTI B
po3paxyHKax CHOopyA», «3acTOCYyBaHHA MeTOJAIB Teopii HMoOBIipHOCTEeW 1 Teopil
HaAilHOCTI B po3paxyHkax crnopyza», B. /I. Paiizep B po6oti «Teopis HazgiliHOCTI B
OyniBenbHOMY npoekTyBaHHi», A. . Bapamukos, M. /I. Cupota B po6oTi HaziliHicTb
Oy/ZliBesib Ta CIOPYA.

MaTteMaTH4HI MeTOAU pPO3paxyHKy HaZliMHOCTI BUKJaZeHi B npansax A. I. bepr, H.
I'. BpyeBuy, b. B. 'nenenko, B. I. Cudopos, b. C. CoTckoB i iH. B 1jux po6oTax oTpuMaHi
pe3y/IbTaTH, 110 KOPEJIIITh 3 eKCIIEpUMEeHTAJIbHUMU.

MeTa cTaTuCTU4YHOI O0OpPOOKM BUOIPKM BHUMNAJKOBOI BEJWYHWHU TIOJISITAE B
OTPUMAHHI 3aKOHY pO3MOJialy Li€i BeJWYMHHU 3a HAABHUMHU [OCJAIJHUMHU [JaHUMHM.
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[IpeaiMeTOM CTAaTUCTUYHOTO aHalidy € BHUOIpKa 3HaueHb BMIIAJKOBOI BeJWYHHH,
OTpUMaHa B pe3yJibTaTi BUNPOOyBaHb. CTaTUCTUYHA 060p0oOKa BUOIpOK Ta UMOBIpHicHe
NOJIaHHS BUINAIKOBUX BEJIMYMH 3BOJUTHCA [0 TAKOI MOCJIiJOBHOCTI OollepaLin:

— 3aBJlJaHHA CTAaTUCTUYHOI 0OpPOOKK BUOIpKM BUIIAIKOBOI BEJIMUUHY;

— BHU3HA4Y€HHS YHUCJI0BUX XapaKTEPUCTHUK;

— no6yJoBa ricrorpaMu po3mno/iiay;

— INOLUMpPEHi 3aKOHU PO3NO0JiaYy BUIAJKOBUX BEJIUYMH;

— BHUOIp TEOPETUYHOI0 3aKOHY PO3MNOJiay Ta mepeBipka HOro y3roJ»KeHOCTi 3
JOCAIJHUMU JaHUMH.

3aBepIla/bHUM €TaloM CTaTUCTUYHOI 0OpOOGKHM BHOIPKU BUIIaKOBOI BEJIMUYUHU
€ BUOIp TEOPETUYHOTO PO3MO/iNY 3 ypaxyBaHHAM ¢i3U4HOI NPUPOAU [OCJipKyBaHOI
BEJIMUMHU Ta BUIJISJY TiCTOrpaMH, a TaKOX BH3HAYeHHS MapaMeTpiB 06paHOTro
po3mnoiny 3 yMOBH 3abe3neyeHHs] PiBHOCTI YMCJIOBHUX XapaKTEPUCTUK TEOPETHUYHOTO
po3mnoiny Ta npoaHasizoBaHol BUGIpkU. Hurkye onuvcaHi 3aKOHU po3Mo/iay, siKi 4acTo
BXXUBAKOTbCA B JOCHI/PKEHHAX HAAIMHOCTI Ta IpPU HOPMYBAaHHI HaBaHTaXKEHb:
HOpManbHUM, ['yM6ens Ta. po3nojis Beitbysna.

B mnpoBejseHOMY [JOCJiJKeHHI HeoOXiJHO BH3HAYUTH piBeHb HAAIAHOCTI
KOHCTPYKIil MOKPUTTA Ha BiANOBiAHICTH pekoMeHgauisam /JIBH B.1.2-14-2018 wopgo
JlOLIJIbHUX 3HaYeHb iIMOBIpHOCTI BiMOBU HeCy4UX Oy/iiBeJIbHUX KOHCTPYKLiH.

Jocnif>keHHs BHKOHAaHe 3 MeTOK BHUBYEHHSI NPAKTUYHUX METO/IB
BU3HAUYEHHAPO3PaXyHKOBUX 3HAYe€Hb HABaHTAXXEHb Ta PO3PaxyHKOBUX OINOPIiB 3a
pe3yJibTaTaMy CTaTUCTUYHOI 0OPOOKHU JOCIIJHUX JAHUX.

Y nponeci BUKOHaHHS pOOOTH NOCTaBJIEeHI HACTYIHI 3aBJAaHHA:

1. BuUKOHATH CTaTUCTHUYHY 0OPOOKY pe3yJbTaTiB:

— PO3paxyHKOBOrO OINOPY MaTepiaay KOHCTPYKILi;

— PpO3paxyHKOBHUX 3Ha4€Hb NOCTIMHOIO HaBaHTAXKEHHS;

— PO3paxyHKOBHUX 3HaYeHb THUM4YacOBOr0 HaBaHTaXeHHd, 3rigHo 3 /[IBH B.1.2-
2:2006 "HaBaHTa)keHH4 i BIJIUBU".

2. BukoHaTH nmnepeBipOYHI pO3paxyHKU KOHCTPYKLil MOKPUTTA Ha
HaBaHTa)KeHHs, BU3HauveHi 3a JIbH B.1.2-2:2006.

3. BUKOHATU mnepeBipOYHi pO3paxyHKW Ha HaBaHTaXeHHs, BCTAHOBJIEHI 3a
pe3yJibTaTaMy CTaTUCTUYHOI 0OPOOKHU JOCTIITHUX JAHUX.

4. [lopiBHATH pe3y/IbTATH llepeBipOYHUX PO3PAXYHKIB.

3 ypaxyBaHHfIM BCTAHOBJIEHUX CTATUCTUYHUX XapPaKTEPUCTUK MIHOCTI
MaTepiajsy, NMOCTIKMHOTO Ta THUM4YacOBOTO HAaBaHTAXXKEHHS Ha MNOKPUTTH BHU3HAYUTH
iMOBIipHiCTb BIZAMOBM NOKPUTTS Ta TMOPIBHATH 1ii 3 KHMOBIPHICTIO BiJIMOBH,
pekomenaoBaHoto /IBH B.1.2-14-2018.

3a pesyJsibTaTaMHu AOCaiJKeHHs1 6aska nokpuTTs 3rigHo 3 JIBH B.1.2-14-2018,
JUI1 PO3paxyHKIiB 3a IepuIol0 TPyNol FPAaHUYHUX CTAHIB B CTAJUX PO3PaXyHKOBUX
CUTyalisiX KOHCTPYKLiN OyziBesb 1 conopysa karteropii BignoBiganbHocTi CC1
pekoMeHAyeTbcA  iMoBipHicTh  BigmMoBu  0,0001. Otxe, piBeHb HaJiMHOCTI
NpoaHaJi30BaHOTr0 NPOroHy He BifnoBiae pekomenaauiam JI6H B.1.2-14-2018 Ta6a1.51
Ta J0aTOK b 1010 AoUibHUX 3HAaYeHb MMOBIPHOCTI BiiMOBU Hecy4YHX OyJiBeJIbHUX
KOHCTPYKLiH.

BUCHOBKH

B pe3sysbTaTi mnpoBeseHOI po6GOTHU pO3pOOJEHO METOJUKY PO3PaxyHKY
HaAiMHOCTI OyAiBeJIbHUX KOHCTPYKIii 3 BUKOPUCTAHHSIM Teopii MMOBIpHOCTI 3a
JIOTIOMOT010 amnapaTy CTAaTUCTUYHOrO aHalidy Ta O0OpoOKM JaHHUX, L0 J03BOJIUJIO
3HAaWTU ONTHUMaJibHe pilleHHd 1 MaKCHMaJbHO BHUKJIOYAE HeO0O0'€KTUBHICTb B
064K CJII0BAJIbHOMY CepeJioBUILi TabinuHoro nponecopa MS Excel (MicroSoftCorp.)
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3alponoHOBAaHUU aJITOPUTM PO3pPaxXyHKY NPOBeJeHUH NIPH HAABHOCTI JOCTATHIX
JlAQHUX PO MIHJMBICTb OCHOBHHUX IIapaMeTpiB B MaTeMaTUYHUX MOJesAX IPAaHUYHUX
CTaHIB /1 IX CTATUCTUYHOI'O aHai3y.

Haii6inb1y npobJsieMy Takux po3paxyHKiB NpeJCTaB/sSE caMe BUSABJIEHHS TaKoOl
CTaTUCTUYHOI iHopMallil Ipo KOHTPOJIbOBAaHI MapaMeTpU B MaTeMaTUYHUX MOJEJSAX
TPaHUYHUX CTaHiB, TOMY JJOBOAUTBLCA OOMEXYyBaTHUCA MaJMM 06'€MOM CTaTHUCTUYHOI
iHpopmauii.

Y Takux BUINaZKaXx NPONOHYEMO 3aMiCTb MeTOAIB UMosgipHocmi ma
MamemamuyHoi cmamucmuku BUKOPUCTOBYBaTU MeHWI iHPOpMATHUBHI MeTOAU
pPO3paxyHKiB HaJilMHOCTi, HaNpWKJIaJ 3acTOCyBaHHS MeTOJAYy Ha OCHOBi meopii
Moxcaueocmell, sika Ma€ CIpaBy 3 I[eBHMMH BHJAMU HEBU3HAYEHOCTI i €
aJIbTEPHATHUBOI Teopii WMoBipHOCTel. CyTHICTh MOTO MOJISITAE B TOMY, L]0 Ha OCHOBI
Masioi iHdopManii npo MiHJMBICTP KOHTPOJIbOBAaHUX NapaMeTpiB B MaTeMaTUYHHUX
MOJiesIIX TPAaHUYHUX CTAHIB KOHTPOJIbOBaHI NapaMeTpu OINUCYIOTbCA YMOBHUMH
cepeHIMU 3HAYEeHHAMM, MIpOK IX MIHJMBOCTI i piBHEM PU3UKYy B NOHATTAX Teopil
MOXJINBOCTEM.
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YAK 629.113

HomiHik A.1, kaHO. mexH. HayK, doyeHm,

Muzanenko K.?, kand. mexH. Hayk, doyeHm, lllgeysb M.
Jlvgiscbkull depicasHull yHisepcumem 6e3neku scummedisabHocmil
Yepkacwvkutl iHcmumym nosxcexcHoi 6e3neku imeHi I'epoie YopHobu1s

HayioHanbHo20 yHI8epcumemy yugiibHo20 3axucmy Ykpainu?

MOJEJIBHE T/IYMAYEHHA MMOXEXHNUX HACJIIAKIB ATII
3A YYACTIO NIEPEOBJIAJAHAHUX ABTOMOBIJ/IIB

«/TIl - ne He NpOCTO BUMNAJKH, Ll T€, YOMYy MO>KHA 3aM06IrTHU», — 3a3HAYEHO y
3BiTi BcecBiTHBOI opraHizaiiii oxopoHu 3/10poB’s. [IpaKTUYHO LIOAHS B TeseBi3iHHUX
HOBUHAX PO3MOBIZal0Th PO JOPOKHbO-TPAHCIOPTHI IPUTOJH, Y IKUX TPABMYIOTHCA YU
ripite - ruHyTh Jt0Au. CTtaTucTuKa [TII € no-cnpaBXXHbOMY CTPAILLIHOM), | HAXKaJIb PiK 3a
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POKOM BOHa He 3MEHIUYETbCA — HABNAKH, Julle 3pocTae. Pa3oM 3 TUM 3pocTae i
KiJIbKICTh aBapiil B SIKMX NPUUMalOTh y4acTb aBTOMOOiai, Ha fIKi BCTaHOBJIKETHCA
razob6anoHHe o6s1agHaHHA (['B0). B sikocTi masmBa MOKyTb BUKOPUCTOBYBATH [iBa BUAU
rasy: nponaH-6ytad (LPG) Ta/a6o meTtaHn (CNG).

Puc. 1 - Hacaidku subyxie 2a306a.10HH020 00100HAHHS

[a306a/10HHe  00/1aJlHAHHA  MOXYTb OYTH  [A0006JlailHAHUMU  Pi3HUMHU
nokosiHHAMU I'BO. 1 nokoaiHHsa I'BO - cucteMu MexaHIYHOI Ail 3 BUKOPUCTAHHAM
BaKYyMHOT0 YNpaBJiHHs, TaKi CUCTEMU BCTAHOBJIIOIOThCS Ha GEH3UHOBI KapOopaTOpHi
aBTOMOGII. 2 nokosiHHs I'BO - cucTeMu MexaHiuyHOI [iii, JONOBHEHi eJIeKTPOHHUM
JIO3YIOUUM MPUCTPOEM, poOOTA SIKOTO OCHOBAaHA HA MPHUHIUII 3BOPOTHOrO 3B'SA3KY 3
JlaTYMKOM KHCHIO. BCTaHOBJIIOIOTHCA Ha aBTOMOOIJ/Ii OCHalleH] iIHKEKTOPHUM JBUTYHOM.
[lel mpuCTpil yCyBaE HETOUYHOCTI po6OTH peAykTopa. 3 nokosiHHs 'bBO - cucTeMu 3
pO3MOAiI/IEHMM BIPUCKYBAaHHAM, 3 MeXaHIYHUM pO3NOAIJIbHUKOM-03aTOPOM, SKHUU
YyIPaBJIAETbCA €JEKTPOHHUM OJIOKOM. Y BIIYCKHUW KOJIEKTOP MOJAETHCA Ia3, B KOXKEH
UUJIIHADP ofHoYacHo. [lepesiveHi nmokosiiHHA ['BO Ha cborofHilHINA JeHb Mai>ke He
BUKOPHUCTOBYIOTHCS, TOMY B pOOOTi He pO3risijaTUMeEMO.

4 nokosiHHA 'O - cucTeMHU 3 pO3IOAiIJIEHUM MOC/IiJOBHUM BIIOPCKYBAaHHAM rasy,
3 eJIEKTPOMarHiTHUMU popcyHkaMu. [lig TUCKOM ra3 HaIXOAUThb Y BIIyCKHUM KOJIEKTOP
JIBUTYHa 4Yepe3 eJIeKTPOMAarHiTHIi rasoBi QopcyHKU. 5 nokosainHss 'BO - cucreMmy,
3aCHOBaHi Ha MNPUHLUMUII BOPUCKYBAaHHI piAKOro Trasy 3 eJeKTPOMarHiTHUMU
dopcyHkamu. ['a3 pUpKy/a0€ BCcepeiuHi caMOi CUCTEMH 3 BUKOPUCTAHHSM ra30BOTO
Hacoca B 6aJIoHi, B IIbOMY BUIIaJIKy MiZirpiB peaykTopa He noTpibeH. HalicyyacHile Ha
cborogHimHIN geHb 'BO wocmozo nokoainua LPdi (Liquid Propane direct ingection)
po3po6JieHO creliajJbHO AJis ABUTYHIB 3 6e3nocepe/jHiM BIOPCKYBaHHAM MNanuBa. [Ipu
bOMYy ra3 B piIKOMYy CTaHi BIOPCKYETbCS 4yepe3 O6eH3UHOBI popcyHKU. CHiJIBHUM
eJleMeHTOM JJi ycix nokoJiiHb 'BO € pesepByapu /i ByrJieBoJHeBol cymimi. Ha
CbOTOJHIIIHIA JleHb iCHye 4 pisHOBUJAM pe3epByapiB, fAKi 3a TreoMeTPUYHUMHU
napaMeTpaMu 6yBalOTh TOPOIJaJIbHUMHU i UUJIIHAPUYHUMU.

Puc. 2 - 3azaavHull suzi50 6a/10HI8
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3rifiHOo 3 pekoMeHjauifaMu [1, 2] po6o4yuil THUCK B pe3epByapi He IMOBUHEH
nepeBuinyBatu 1,6 MIla. 3BU4aliHO K, pO3PaxOBYIOTbCA BUPOOM Ha 3HAYHO OiJIbIIMN
TUCK - nmoHaA 5,0 MIla. Bupo6Huui Ta nepiofu4Hi BUNIPOOYBaHHSA NPOBOAATHCA Mif,
tuckoM 3,0 MIla. IIpore B aBapiiHuUX Bunajkax koJu micas JTII craeTbca noxexa i
HoJyM’st i€ Ha pe3epByap THUCK B CepeAMHI Ta MIiLlHICTb CTiHOK 3MiHIOETbCA. AKILO
TOBCTOCTIHHUW LMWJIHAP HarpiBa€TbCs HEPIBHOMIPHO, TO B HBOMY 3'SIBJISIOTHCA
TeMIlepaTypHi HanpyXeHHd, AKI MiJCYMOBYIOTbCA 3 HaIlPYXEHHAM, BUKJIUKAaHUMU
THUCKOM.

YacTo TeMmepaTypHe IoJie HECUMEeTPHUYHO 00 OCi LMIiHApa | HENOCTIKWHO MO
roro foBxuHi. [Ipy 1boMy YMOBM Tak0X MOXXHa BBaXKaTH, 1110 MONlepeYyHi epepisy, 1o
JieXkaTb Ha JOCTaTHIW BiJCTaHI Bij KiHIIB LUJIHApPA, 3aJUIIAKTHCA MJIOCKUMH i
nedbopmaris &, nocriiiHa.

[lns BupilleHHA TeMnepaTypHOI 3a/ia4i MOXKHA CKOPUCTATUCA TUM Xe MEeTO/Z0M,
KM OyB 3aCTOCOBAaHUM NpU PpPO3PaxXyHKy LMWJIiHJApA Ha [il0 BHYTPILIHbOTO |
30BHiHbOro TUCKIB [3]. [Ipy 11bOMy piBHSIHHSA piBHOBaru He 3MiHUTbLCS, FreOMETPHUYHI
cniBBiAHOLIEHHS OYAYTh AJIs1 CTaHAAPTHOT0 6as0Ha Ha 50 J1, B IKOMY TPaHCIOPTYEThCS
nporaH abo 6yTaH - 299 M.

[TosHauumo yepe3 T 3MiHy TeMIlepaTypH, 3aJiexKHe BiJ paziyca r, a 4yepe3 « -
TeMnepaTypHU KoedilieHT JiHiHHOro posmupeHHs. CKOPUCTAEMOCS y3araJbHEHUM
3akoHOM ['yka, noaaBiu o gepopMalii, 00yMOBJIEHUM HANpPYKEHHSAM, TeMIepaTypHi
posmupenns. Toxi gna &,,&,,&, 0OTPUMAEMO HACTYIHI GOPMYJIH:

1 \
£:=E[cr:—;zcr_,—;zcrg__l—ar?=con5r;
g, = : (o, —po,—uc, |+ aT;
Pm g\ M) el (
£E=%[§E—;‘ccr‘.—,uﬁ_,]—arf.

[lincTaBUBIIM ~ OTpPMMaHi  pe3yJbTaTM  MaTEeMAaTUYHOIO  MOJeJII0BaHHA
HaNpY>XeHHS Ta PO3BUTKY MOKeXi OTpUMAEMO 4ac 6e3nedyHol pob0TH pe3epByapy, 110
JI03BOJIUTh MIPOTHO3yBaTH 6€3MeYHICTh pe3epByapiB MiJ 4ac Moxexi aBTOMo0is.
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YJK 614.8

3emasHcobkull 0., KAHO. mexH. HayK, doyeHm
Yepkacvkull iHcmumym noscexcHoi 6e3neku imeni I'epoie YopHobuas
HayioHasbHO20 yHi8epcumemy yugiibH020 3axucmy YKpaiHu

OCOBJIMBOCTI IIEPEPI3AHHA BATATOKW/IbHUX ITPOBO/JIB
3 AJIIOMIHIEBUMU KUJIAMMU N1 HAIIPYTOIO

OZHMM 3 BaXXKJIMBUX ACNEKTIB raciHHA MOXeX Ta JIKBifaLia aBapiil € CTBOpeHHA
6e3neyHUX yMOB fIK JJsl pATYBaJbHUKIB Tak i mocTtpaxzganux ocié [1]. OpHuM i3
HeraTUBHUX PAKTOPIiB € HAsABHICTb €JIEKTPUYHOTO CTPYMY B MiCLSIX MOXKEXKOTaCiHHA Ta
NpOBeJIeHHS1 aBapilHO-pATYBaJbHUX pPOOIT. [IpoTe B eKCTpeMaJbHUX yMOBax He
3aBXK/JU MOXJIMBO 3JiMCHUTH BiJK/JIOUEeHHS OO0'€KTy 4YM [esdKUX JiJISTHOK Bif
eJIeKTpUYHOI Mepexi 3a [J0MOMOrow amapaTiB KomyTauil, abo Take BiJKJIIOYeHHS
3arpokyBaTuMe poO6OTi iHIIMX BaXKJIMBHUX eJIeMeHTIB o06JsiafjHaHHA. B po6oTti [2]
OOI'PYHTOBAHO KOHCTPYKTHUBHI 0COGJMBOCTI iHCTpyMeHTa/JIbHOTO 3acoby, SKUH
JI03BOJIUTH B aBapiiHOMY pexKHUMi 6e31edHO 3HECTPYMUTH 06 EKT.

PizaHHs a6bpa3vBHMMU MaTepiajaMd Bifj0yBaETbCAd 3a pPaxyHOK HaWOiabII
BUCTYMAalOYUX abpa3svBHUX 3epeH. Po3Mip CTPyXKH 3a/JeXUThb BiJl CHJM 3 SKOIO
B/IaBJIDETHCA PiXKy4ye 3epHO Ta po3Mipy LbOro 3epHa. KiJIbKICTb CTPYKKH 3aJIEXKUTH BiJ
KIJIBKOCTI 3epeH, 10 HaAXOAATh B 30HY pi3aHHA Ta LIBUAKOCTI iX mojadi. npoBe/eHi
eKCIIepMMEeHTH M0Ka3aJM 110 pi3aHHA NPOBOJIB 3 MiJHUMHU KUJIaMHU Bifj0yBa€ETbCcA 6e3
ICKpiHb Ta KOPOTKHUX 3aMHKaHb, OJHAK IIiJ, 4Yac Mepepi3aHHA aJlOMiHIEBUX KUJ
CYNIPOBO/KYETbCA HaJMIIAHHAM QJIOMIiHIl0 Ha TOpLi piXy4yoro JUCKYy, L0 MOXe
MPU3BOLUTHU JI0 ICKPiHHA.

[Ipy moc/ifoBHY pi3aHHI )KUJI 03HAaK KOPOTKUX 3aMUKaHb He CIOCTepirasaocd,
OCKiJIbKM HaJIMNIaHHS a/IIOMiHil0 BifloyBasiocs Ha TOpLEBiN AiiAHLi AucKy. ToBlMHa
i3osisanii mpoBoay Mapku CIIl y pisHMX BHUpPOOHMKIB CTaHOBUTH 1,3-2,2 MM, TOOTO
BiZiICTaHb MK CTPYMOBEAYYUMHU KUJIAaMU CTAHOBUTh He MeHlle 2,6 MM. ToOMy yMOBOO
NOSIBU iCKpiHb € 30U/IblIeHHS PO3Mipy [AIAHKM Ha/JMMNaHHA OiJibllle CyMH TOBILMUH
i3ousisAnii. OHAK NpU HAUTiIPIIOMY BapiaHTi, TO6TO 0JTHOYACHOMY pi3aHHI JBOX CYMiXKHUX
»KWJI 03HAKU 3aMHUKaHb CIOCTEpIrajaucs NO4YMHao4u 3 pyroro pisy (puc.1)

VIRV YN o\ ‘,,fi:A:,’ YA (Y ‘_,’

|
v vV T vV v

Puc. 1 - Ocyunozpama Hanpyau i cuau cmpymy niod yac pidaHHs nposody mapku CII1
2x16, duckom diamempom 125 mm npu wvacmomi obepmanHs 8 medxcax 8id 5500 do 5700

06/x8

OTxe 3 MeTOl0 6e3MeUYHOro nepepisaHHs HEOOXiJHO BUKOPHUCTOBYBATHU HOBI 260
OuMlleHi Bij aitoMiHi0 pixkydi aucku. KpiM nofanbioro goc/ikeHHsl NOTpebye BIJIUB
IIBU/JKOCTI 060epTaHHSA JAMCKY Ha TeMIlepaTypy HarpiBaHHs B 30Hi pi3y i ik Hacaifok
3MiHU pO3Mipy AIJIAHOK HaJIMIIAHHA.
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YAK 004.312.2:004.94

3emasHcobkull 0., KaHD. mexH. Hayk, doyeHm, 306eHko O.
Yepkacwkull iHcmumym noscexcHoi 6e3neku imeHi I'epoie YopHobuas
HayioHasbHO20 yHi8epcumemy yugiibH020 3axucmy YKpaiHu

BU3HAYEHHSA OCOBJIUBOCTEN 3ACTOCYBAHHSA TEMIIEPATYPHUX
3ANIOBI’)KHHUKIB B PO3’€EMHUX 3’€AHAHHAX

[IpoBeseHM aHaJi3 CTaTUCTHUKU MOXEXK B YKpaiHi OKa3ye CTIMKY TeHJEHILil0
Jlo 30epexXeHHs KiJIbKOCTi MOXeX BiJ| JpKepeJ 3anajieHHsI eJIeKTPUYHOTO MOXO0/[XKEeHHS.
He3BaxalouM Ha pO3BUTOK Cy4YaCHUX alapaTiB 3aXUCTy eJIeKTPU4YHI pO3eTKHU
3Q/IMIIAITBCA OJHUM 3 MICLlb, le B HaCJiJOK NOABU BEJMKOIO IepexiJHOro omnopy
MOXYTb BiIOYBaTHCS 3HAYHI TeNJIOBU/li/IeHHA. BUHUKHEHHS aBapilHUX CATYyallill yepe3
BeJIMKi 3HAaYeHHs NepexiJHOro onopy € OJHUM i3 HaMCKJAJHIIIKUX NUTaHb. OCKiJIbKU
HadABHICTb BEJIUKOTO MepexiHOTO0 ONOopPy B MicLii KOMyTallii IpU3BOAUTH 40 HaAMIpHOTO
JIOKaJIbHOT'0 HarpiBaHH$, KpiM LIbOMY He BiJIOyBa€TbCA 3HAYHMX 3MiH KOHTPOJIbOBAaHUX
XapaKTepPUCTHUK eJIEKTPUYHOIO CTPYMYy B KOJIi, yepe3 fKi 6 clpalnbOoByBa/U amnaparTu
3axucrTy. [liABUIIIeHHA TeMIlepaTypH LITENCEJbHOI0 3'€JHAaHHA MOXe CTaTU IPUYHNHOIO
caMO3alMMaHH4 JileTajllel po3eTOK Ta 03400/0BaJIbHUX MaTepiasiB.

B po60Ti [1] po3rJISHYTO MOXJIMBICTb NONEpeKeHHS MOXKeX BiJ, eJIeKTPUIHUX
pPO3€eTOK 3a PaxyHOK PO3MMKaHHA eJIeKTPUYHOI'0 KOJia IPU HarpiBaHHI KOHTAaKTHOTIO
3'€¢/JHaHHSA BHILe NEBHOIO TPAaHUYHOTO 3Ha4YeHHsd. [locTaBiieHy 3a3Zjladyy NPONOHYETHCA
BUPILIMTHU IIJIIXOM BUKOPHUCTAHHS TEMJIOBUX 3aMobiKHUKIB abo pesie, AKi HE0OXiAHO
pPO3MICTUTHM B KOpHyCi pO3eTKM TaKWM 4YHUHOM, 1100 BOHM [JOTUKaJUCA [0
CTPYMONPOBiJHUX IJIACTUH pO3eTKU Oe3nocepefHbO abo 4Yepe3 TeIMJONPOBiAHI
MaTepianu. [Ipy UbOMy TemsoBUM 3amoOODKHUK abo pesie HeOOXiJHO NpPUEAHATU B
eJIeKTpUYHE KOJIO MOCJiJOBHO MiXX NPOBOJIOM eJIeKTPUYHOI Mepexi Ta KOHTaKTHUMU
IJIACTUHAMHU PO3ETKHU.

B xozi focaigkeHb 6yJ10 BCTAHOBJIEHO OCHOBHI YMOBH, SIKi HEOOXiJHO BUKOHATHU
niJ] 4ac 3aXUCTy P03’ €EMHOTO 3’ €JHaHHSA:

1. TeMnepaTypHHMH 3aMOODKHUK MPOTArOM TPUBAJOTO Yacy I[OBHHEH
BUTPUMYBAaTH MaKCUMaJIbHO JONYyCTUMY TeMInepaTrypy Twmax A/ KOHTAKTHOI'O
3’eJHaHHS:

TH >TLLI max

2. TeMIlepaTypa cHpanioBaHHS 3an06iKHUKA T cutoff IOBUHHA OYTH HUXXYOIO
TeMIIepaTyp 3a IKUX MaTepiaJv po3eTKH BTPAYalOTh CBOI eKCILIyaTaliiHi BJaCTUBOCTI:

Trarp.cr. >T cuT-oFF
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3. rpaH”YHa TeMmIepaTypa chpanioBaHHA Tm NOBMHHA OYTH HWXKYOKW 3a
TeMIepaTypy caMo3alMaHHsS MaTepiajiB po3eTKU Ta 03700JIeHHS MO06JIM3y PO3eTKHU
Teas

Tm<Tes.

BiAnoBiAHO [0 3anpONOHOBAHUX pillleHb BCTAHOBJIEHO, L0 [Ji1 CTBOPEHHHA
eJIEKTPUYHOI pO3eTKH 3 TEeIJIOBUM 3aXMCTOM 3aCTOCOBaHI TeMIepaTypHi 3an061KHUKIB
BF99 a6o BF104, ockinbKH iXHi XapaKTE€pUCTUKU 33/l0BOJIBHAKOTH BCi TPU BHU3HAYeHI
YMOBH.

CIIUCOK JIITEPATYPHU
1. 0. M. 3emssiHCbKUH, Po3p06/ieHHSI pO3eTOYHOr0 MOy eJeKTpUuIHOoI Mepexi/ 0. M.
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4 Ne 2 - C.20-28.

YAK 614.841.41:691.11

3Mmaza A., KaHO. MexH. HayK,
Kipeesa A., Byaaii B.
Yepkacbkull iHcmumym nocexcHoi 6e3neku imeri I'epoie YopHobu.15
HayioHa/sbHO20 yHI8epcumemy yugi/ibHo20 3axucmy YKpaiHu

BU/IM PU3UKIB B CUCTEMI JIKBIJALII MOXKEX

Y pi3HUMX acmeKTax i KOHTEKCTax Lii 3aBAaHHS PO3IJAJaJUC B poO0OTaxX TaKUX
BueHux, sk C. [I. Bymyes, B. M. Bypkos, B. A. Pay, 10. II. Pak, M. M. Bpyuniincekui, [. O.
CamouuH, B. B. XosneBHikoB, B. B. BiryH ta iHIIux.

B no>kexxHill NpaKTHUIi KOPUCTYIOTbCS TEPMIHOM «I0KEXHUUN PU3UK», TOOTO L€ €
Mipa MOXJIMBOCTI peaJii3allil moXxeXHoI Hebe3eKr 06’eKTa 3aXUCTY Ta 1i HaCAiAKIB AJis
JJied i MaTepiaJbHUX LiHHOCTeW. [apaHTi0 mo)kexxHOi 6e3neKu 00’€KTIB 3aXUCTY
MO’KHA OLIiHMTH Ha Mi/ICTaBi aHaJi3y Ta OLiHIOBAHHS MOXEXHOTr0 PU3UKY. TakuK miaxiz
Jla€ 3MOry po3po6JATH i BINPOBA/KYBaTH BIiANOBiJHI 3axoAu /[Ji1 3MEHILEHHS
MO>KEKHOTO PU3UKY /10 IPUUHATHOrO 3HaYeHHA. OJJHOYACHO MOKeXHUH PU3UK BKA3YyE
Ha BiANOBiIHY IMOBIpHICTb BHHUKHEHHS NOXeXi Ha 06’€KTi. 3HAIO4YMU IMOBIPHICTh
BUHUKHEHHS TOXeXi, MOXXHa OLIHUTH OYiKyBaHy BeJUYHUHY BTpaT, a B 6araTbox
BUMAJIKaX, 3/[iINCHIOIYMU YIpPaBJiHCbKI 3aXx0JM, MOXXHAa YHUKHYTH IMOXeXi abo, y
BUIa/Ky Il BUHUKHEHHS, MiHIMi3yBaTU HaCJiJIKU Bij Hel Ta nependadyuTu edeKTUBHI
KOMIIeHcalliliHi 3axou.

Buau focaipkyBaHUX pU3HUKIB:

— PU3MK BUSBJIEHHS MIOXEXI;

— PHU3HUK CHOBILIEHHA NP0 MOXKEXKY;

— PU3HUK OTPUMAHHA Ta ONpPALI0BAHHA CIIOBIIEHHA PO MOXKEXKY;

— PU3UK 3aJly4eHHs CUJI i 3ac06iB rapHi3oHy;

— Ppu3UK NpubyTTH (CAiAyBaHHsA) 40 MiCls BUKJIUKY;

— PU3HK ONepaTUBHOrO pO3rOpTaHHS;

— PHU3MK JIOKaJi3alii moxexi;

— PHU3UK raciHHA MOXexXi;

— PHU3UK KiHI[EBOTO raciHHA MOMXeXi.
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Bigowmo, mo B CLIA cepefiHil 4ac cifyBaHHSA MOXKEXHOTO0 MiAPO3/iay 10 MICTY 10
MicCLifl BUKJIMKY 3HaXOJUTbCs B MeXax Bif 2,4 xB 0 5,9 xB [1]. Lle B 3...5 pa3iB MeHIlle,
HDK B €BPOINENMCbKHUX MicTax Ta MicTtax YKpaiHu. [losCHUTH Take IBUJKe pearyBaHHA
HOKEXKHO-PATYBAJIbHUX MiAPO3Ai/aiB MOXHA THUM, 110 MOXKEXKHI YACTUHU 00CIYTOBYIOTh
HabaraTo MeHIli 3a mJolle0 palioHU MicTa Bif 1,7 kM 2 10 6 KM 2 TepuTOpii Ha O/iHe
feno [1]. Hanpukiaz, 3MeHUIeHHs pajiiyca 06CAyroByBaHHs O 2 KM 3MEHIIYE 4ac
caifyBaHHA A0 Micus BUKJIUKY Ha 1...1,5 XB, 110 3MeHIIye B cepeJHbOMY 30UTKH BiJ
onHiel moxkexi Ha 1444 rpH 3 ypaxyBaHHSIM BUTpaT Ha OyJiBHULTBO J0JATKOBOI
KIZIBKOCTI MOXKeXHUX Jeno. Taka mporpaMa 3MeHIUYE PU3UK NPUOYTTA [0 Micud
BUKJIUKY.

CIIUCOK JIITEPATYPHU
1. T'yniga E. M. 3MeHUIeHHS TpPHUBAJIOCTI BIJIBHOTO PO3BUTKY INOXeXi Ha OCHOBI
onTUMi3auii WAsAXy cilyBaHHS NOXKEXHHUKIB 10 Micug ii BuHUKkHeHHs / E.M. I'yaiiga // 36. Hayk.
npaib «[loxxexHa 6e3meka», N2 23, 2013. - JIsgi: JIIY BXK/. - C. 64-70.

YAK 378.091:614.84

Kacsapym C.,, kau0. ned. Hayk, doyeHm,
Botimosuu A.
Yepkacwkull iHcmumym nodcedxcHoi 6e3neku imeHi I'epoie YopHobuas
HayioHa/sbHO20 YHI8epcumemy yugi/ibHo20 3axucmy YKpaiHu

BUKOPUCTAHHA 3HAHb 3 BUIII0OI MATEMATUKHU
A1 BUPIIIEHHA ITPOPECIMHUX 3AZJAY IHZKEHEPHOT'O CITPAAMYBAHHA

Ha cborosiHi MaTeMaTH4YHa CKJIaI0Ba MiATOTOBKKA MalOYyTHiX ¢paxiBI[iB M0KeKHOI
I LUBIJIbHOI 06e3NeKW 3a/IMIIAETHCA 3arajJlbHOOOOB'I3KOBOIO 1 CHpsSMOBaHa Ha
dbopMyBaHHSI 0a30BUX 3HaHb (QyHJaMeHTaJbHUX PO3JiJiB MaTeMaTUKU B 00cA3i,
HEOOXiHOMY [Jisl ONMaHyBaHHsS MaTeMAaTHYHUM amnapaToM BiJMOBiJHOI rajnaysi 3HaHb
(qMBiIIBHOIO 3aXUCTY), 34aTHICTb BUKOPUCTOBYBAaTU MaTeMaTW4YHI MeTOAu B 0OpaHin
npodecii. MaibyTHIMU (axiBUSIMH MOXKEXKHOI i [IUBi/IbHOI 6e3NeKM BUBYAETHCS BHUILA
MaTeMaTHKa, 34,00yTi 3HaHHA 3 KOl J03BOJISIOTh 3aCTOCOBYBATH iX JJis PO3B’sI3aHHA
npodeciiHux (iHKeHepHUX) 3a/1a4.

PizHoMaHiTHI acnekTu i crneyudiyHi pucd miAroTOBKM MaWOyTHix ¢axiBIiiiB
NOXKEeXHOI i IUBiJIbHOI 6e3neKd po3rysAHyTi y mnpansax gocaigHukiB (0. bukosa,
I. lenbkoBuy, JI. linyx, M. Kossip, M. Kpuwtans, C. Muponeus, JI. MoxHap, K. [lacuHuyk,
B. [lokanwok Ta iH.). [IpoTe y ny6Jiikanisgx HeJOCTaTHbO YBaru NpUAIISETHCA NUTAHHIO
BUKOPUCTAHHSl 3HaHb 3 BULI0I MaTeMaTUKU [Js BUpilleHHA npodeciiHUX 3aAad
IH)XeHepHOro CIpsSIMyBaHHS Mall6yTHIMU (axiBLSAMU NOXKEXKHO] i [UBIJIbHOI 6e3MeKHu.

Ha TenepiwHili 4ac ocBiTHbO-npodeciiHa mNiAroToBka MalbOyTHiX ¢QaxiBLiB
NOXKeXXHOi i 1IUBIIbHOI 6e3neku (6akaslaBpChbKUUM piBeHb) CKJAAJAETHCA 3i IUKJIB
3arajbHoi i mnpodeciiiHoi  miaroroBku. Cepes;  060B’I3KOBUX  JUCHMILIIH
KYpPCaHTH / CTY/IEHTH BUBYAIOTb BHUIY MaTeMaTHKYy, BaOXXJIUBICTb SIKOI B iHXKeHepHiH
niroToBli ManWOyTHiIX ¢axiBLiB L€l ranysi € He3anepeyHor. OCKiZIbKM OBOJIOJIHHS
JUCUUIUIIHAMU TpodeciiHOro CchnpsiMyBaHHSl (TepMoJMHaMika 1 Temonepeznaya,
CTiMKicTh Oy/liBesib Ta CHOPY/ NMPHU MOXeXi), a TaKOXK JesKUX 3araJlbHo000B’I3KOBUX
JUCUUILIIH (iHKeHepHa Ta KOMI'I0TepHa rpadika, TexHiuHa MexXaHiKa piIMHU Ta rasy)
HEMOXKJIMBO 6€e3 BiZjIOBiIHMX 3HAHb | yMiHb 3 BUL[0i MaTEMaTHUKH.
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3MiCT [UCUUIUIIHM BULJA MaTeMaTHKHM OXOIUIFOE TaKi TeMHu: BCTyN JO
MaTeMaTUYHOrO aHaslily, aAudepeHliasbHe 4YHCAeHHS QYHKLIN OJHI€El 3MiHHOI,
AudepeHLiasbHe YUCAeHHS QYHKLIN KiJIbKOX 3MIiHHHUX, Teopisd QYHKIii KOMIJIEKCHOI
3MiHHOI, HEBM3HAaYeHWH | BU3HAYEHUM IHTerpasj, HeBJACHUU IHTerpas, ejieMeHTH
JIiHiAHOI anre6py, BEKTOPHOI ajlrebpu Ta aHa/JiTU4YHOI reoMeTpii, psAd, 3BUYAKHI
JudepeHLianbHi piBHSAHHS, ONepaliiiHe YHCJeHHs, eJleMeHTH Teopii MMOBipHOCTEH,
eJIeMeHTH MaTeMaTUYHOI CTATUCTUKU.

OKpeMO 3yNMHHMMOCS Ha BUKOPUCTAHHI 3HaHb 3 BHUIOI MaTEMAaTHUKH MiJ 4ac
BUKOHAHHS MalOyTHIMU (axiBIsAMU NMOXEXHOI i LUBIIbHOI 6e3neKd pi3HOMaHITHUX
JloCJli/PKeHb 1 po3B’sA3aHHA podeciiHuX 3a7a4.

JlocTaTHbO YacTo ¢axiBiiB y raaysi noxexHoi i {UBiIbHOT 6e3MeKHu 3a/J1y4aloTh B
SKOCTI eKcnepTiB MO po6OTi 3 NPOEKTHO JOKYMeHTalli€elo OyAiBesib Ta CHOPYA, L0
eKCIUIyaTyloTbCsd abo BBOJATBHCA B eKCIJyaTalil, 3 MNWTaHb, 110 MOB's3aHi 3
pO3CailyBaHHAAM TMPUYMH Ta HACAIJKIB HaJA3BUYAaWHUX CUTyallil TEeXHOTEHHOrO
XapaKTepy, OLiIHKM MOXJMBUX PHU3UKIB I CTATUCTUYHOI OLIIHKU Ta NPOrHO3YBaHHA.
KoJsio okpecneHHMX 3ajjad BUMara€ He JiMlle 3HA4YHOI TEXHIYHOI MiArOTOBKH, aje M
MaTeMaTU4HOI. Po3risgaHemMo gedaki NpUuKIaju.

B ymoBax mnoxexi TNoOpylleHHs 3arajibHol CcTiMKocTi OyAiBai  3aBXkju
BiIOYyBAa€ETbCA BHACHIJJIOK pYWHYBaHHS OKpEMHX €JIEMEHTIB Kapkacy CIOpYyJH.
Heb6e3neka pyiiHyBaHHS HECYyYMX KOHCTPYKLi CTBOPIOE 3arpo3y »KUTTIO JItoJleH mij yac
eBaKyallil, a TakoX i/ 4yac NpoBeJeHHs aBapilHO-pATYBaJbHUX POOIT i BUKJIMKAE
3HayHi 30UTKU. ToMy 306epeKeHHSI Hecy4yol 3JaTHOCTI KOHCTPYKLIM NpU MOXKexi
BIPOJOBX 33aZjldaHOr0 TMPOMDKKY 4Yacy € MeplIiopAfHOK0 3azayero. /[l Hecy4Yux
KOHCTPYKIid MeXa BOTHECTIMKOCTI BM3HAYa€TbCA 4YacoM IepexoAy [0 TaKoro
IPAaHUYHOTO CTaHy B Ilepepi3i ejeMeHTa, KOJU BiH BTpada€e 34aTHICTb BUTPUMYBATH
HOpMaTHMBHe HaBaHTa)KeHHs. MeXa BOTHECTIMKOCTI € HOpPMAaTUBHUM NapaMeTpoM i ii
3abe3neyeHHs [/ HECy4YUX eJIeMeHTIB 3a/1i300eTOHHUX KOHCTPYKLIM € Ba)KJIMBOIO
IH)KEHepHOI0 3a/avyelo, 110 BHUPINIYETbCA Ha eTani NPOeKTyBaHHA, OyAyBaHHA |
eKcIIyaTalii 6yaiBesib i cnopy/,.

B ocTaHHi yac AJ19 BU3Ha4YeHHA GaKTUYHUX MeX BOTHECTIMKOCTI yacTillle cTalu
BUKOPHUCTOBYBAaTH pPO3PaxyHKOBI MeToau. OCHOBHOIO TeOpPeTHYHOW 0a3010 A4
OTPUMaHHS PO3PaxXyYHKOBUX 3a/Ie)KHOCTeNM NpU BU3HAYE€HHI MeX BOTHECTIMKOCTI €
byHAaMeHTa/bHI pIBHSIHHA TeIonepeAadyi i Temnoo6MiHy, a TaKOX piBHSIHHSA
MeXaHiKM Halpy»eHo-edOpMOBAaHOr0 CTaHy TijJla. YMOBHO BCi pO3paxyHKOBI MeTOAH
MO>KHa MOJIJIMTA Ha CHpolleHi i yTo4yHeHi. CopolieHi MeTOAM NpU3HA4YeHi [AJid
BUKOPHCTAHHS B IHXXEHEpHiW MNpakTULi /s OL[iHOYHHUX pPO3paxyHKiB, ix 6a30Bi
MaTeMaTU4YHI MoJiesi BiJpi3HAIOTBCA MPOCTUMHU OOYUCAIOBaJIBHUMU METOJAUKaM,
yacTille 3a BCce NOOYJAO0BAaHUMM Ha MPSIMHUX aHAJTITUYHUX BHUpasax abo HeCKJaJHUX
piBHAHHAX. OCHOBHMM IX HeJIOJIIKOM € HaOJMXXeHWH, 4YacTinle 3a Bce HabaraTo
3aBUILIEHUN pe3yJibTarT.

YTouHeHi MeTOAU BpaxoBYIOTb BCi MOXJMBI (i3uuHi epeKkTH, iKi BUHUKAIOTh
IpU TemJIOBiM i MexaHiUHIN peakiil B 11apax eJieMeHTIiB 3a/1i300eTOHHUX KOHCTPYKILiK
npu iXx HarpiBaHHi B yMoBax MNoxkexi. Po3B’s1I30k piBHfIHb, a Lie y CBOIW OiabIIOCTI
PIBHAHHSA B YACTUHHUX NOXIJHUX 3JIMCHIOETHCA NIPU 3aCTOCYBaHHI YMCEJIbHUX METO/iB
(Aki AK i piBHSIHHA PO3IJ/ISAJAIOThCS NPU BUBYEHHI Kypcy «Buija matemaTtuka»). [Ipu
lbOMY OTPMMaHi pe3y/IbTaTH MalTh CTYNiHb TOYHOCTI i HAOYHOCTI.

OTxe, Ha TemnepillHIA Yac 3aCBOEHHA 3HAaHb 3 KypCy BUIOI MaTEMATHUKH €
OiAIPYHTSAM JAJ51 SIKICHOTO 3[400yTTS MalOyTHiMU ¢axiBLiB Li€l raaysi TexHidHOI i
cnenjanbHOi MArOoTOBKU. 30KpeMa BMpillleHH 6araTbox nOpodeciiHUX 3aaa4
iH)XEeHepHOTro xapakTepy (BOTHEeCTIMKICTb OyAiBesib i COpy/A), a TaKOX MPOBEAEHHS
JlocaimkeHb (MoOyA0Ba MaTeEMaTUYHUX MOJiesiel) BUMarae BijJj KypCcaHTIB / CTy/eHTIB
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3aCTOCyBaHHA HAaOyTUX 3HaHb i yMiHb 3 BULIOI MaTeMaTUKHU. [IpoTe 3ayBaxkuMmo, 110
Ipolec BHWBYEHHA BULIOI MaTeMaTHUKU VCKIAAHIOETbHCA BiJCYTHICTIO HayKOBO-
MeTOJUYHUX pO3pOO0OK 3 po3B’A3yBaHHA NpodeciiHO-COpsAMOBaHUX 3ajay, Lo
BMOTHUBOBYE 10 IPOBEJEHHA N0Ja/1bIINX HAYKOBUX PO3BiJIOK Y 3a3HaY€HOMY HaIpAMI.

YAK 378.635.5: 614.84

Kacsapym C., kaHd. ned. HayK, doyeHm,
Botimosuu A.
Yepkacvkull iHcmumym nocexcHoi 6e3neku imeHi I'epoie YopHobuas
HayioHasbHO20 yHI8epcumemy yugiibH020 3axucmy YKpaiHu

METOJAU MATEMATHYHOI CTATUCTUKH Y MIATOTOBII MAHBYTHIX ®AXIBIIIB
CIHEDJIAJIBHOCTI «IICUXOJIOT'TA»

OfHUM 3 OCBITHIX KOMIIOHEHTIB y mporpami miiroToBKKW MaWbyTHiX ¢axiBIiiB
creyianbHoCTi «llcuxosoria» € aucyuiuiiHa «MaTeMaTH4HI MeTOAU Y IICUXOJIOTII».
Bk/IlOUeHHS 1IbOTO OCBITHBOTO KOMIIOHEHTY NPOAMKTOBAHO THUM, WI0 Cy4YaCHUH
IICKXO0JIOT Ha OCHOBi MPOBeAEHUX AiarHOCTUYHUX METOJWK Ta OTPHMAHHUX 3i6paHUX
JlaHUX, BUKOPHCTOBYIYHM Cy4dacHi NporpaMHi NpoAyKTH Ta iHwWi iHdopMarliiHo-
KOMYHIKal[iilHi TexXHoJ/IOoTii, TMOBHHEH CHUCTEMATU3yBaTU OJepKaHi pe3yJbTaTH |
chopMyIt0BaTH BUCHOBKH.

3MIiCT HaBYaJIbHOrO Marepiasly JAUCUUIUIIHU «MaTreMaTu4dHi MeTogu y
IICUXOJIOTI» CHOPSAMOBAaHWM Ha OBOJIOAIHHA CTYJeHTaMM 3HAaHHAMHM IpPO JAOLIJIBHICThb
BUKOPUCTAHHA TUX YU TUX METOJIB MaTeMaTU4YHOI CTAaTUCTUKU Yy 3aJIeXKHOCTI BiA:
NOCTaBJe€HOI MeTH JOCJ]iPKeHHs, cPopMy/bOBaHOI TinmoTe3u, TUMIB JaHUX i BHUAIB
BUOIpOK Ta iH..

BuB4YeHHA AUCUUIUIIHU crnpuse (GOPMYBaHHIO TaKUX 3arajbHUX 1 ¢axoBUX
KOMIIETEHTHOCTeN, nmponucaHux y CTaHAapTi BUILOI OCBITH 3a crnenjasnbHicTio 053
«[lcuxosoriss» s nepuioro (6akasaBpCbKOro) piBHS BUILOI OCBITH [1], IK TO: HABUYKH
BUKOPHUCTAHHS iHGOpMalilHUX i KOMYHIKallinHUX TEXHOJIOTiH; 34aTHICTh CAaMOCTIHHO
36MpaTy Ta KPUTUYHO ONpalbOBYBAaTH, aHaJIi3yBaTH Ta y3araJbHIOBATH ICUXOJIOTIYHY
iHbopMallito 3 pi3HUX JKepeJs; 3[aTHICTb BUKOPUCTOBYBATH BaJliiHUW i HaAiWHUHN
NCUXOAiarHOCTUYHUH iHCTpyMeHTapil; 31aTHICTb CaMOCTiHHO IJIAaHYBATH,
OpraHi3oByBaTH Ta 3/iHCHIOBATH MCHUXOJIOTiYHE JOC/i/PKEHHS; 3/1aTHICTb aHaJi3yBaTH
Ta CUCTeMaTHU3YBaTU OJlepKaHi pe3ysibTaTH, POPMYJIIOBAaTH apTyMEHTOBaHi BUCHOBKHU
Ta peKoMeHJallil.

3 MeTow (QOpMyBaHHS BHIE 3a3HAYEHUX KOMIIETEHTHOCTEN Yy MNporpamy
JUCLUIIIIHYA BKJIIOYEHO PO3IJIfJ, HU3KU BaXKJIMBUX NUTAHb: OCHOBU BUMIipPIOBAHHA Ta
KIJIbKICHOTO OMMCy JJaHUX | MeTOAY CTAaTUCTUYHOTO BUCHOBKY (mepeBipka rimoTes).
30kpeMa oco6JiMBa yBara CTYZEeHTIiB aKLeHTYETbCA Ha MNpoOJieMi CTaTUCTUYHOTO
BUCHOBKY (piBeHb CTaTHCTHUYHOI 3HAYyILIOCTi, YMCJIO CTYNeHIB CBOOOJAM, MepeBipka
rimoTesa 3a /JIOMOMOTOI0 CTAaTUCTUYHUX KpUTEpPiiB Ta iH.), a Takok Ha crneyudini
3aCTOCYBaHHS NMapaMeTPUYHUX | HemapaMeTPUYHUX METO/IiB MOPiBHAHHS ABOX BUOIPOK
(3as1e2KHUX | HE3aEKHUX).

3ayBakMMO, 110 /[JI1 MaWOyTHIX ICUXOJIOTIB TaKUMU MaTepiaJ BUKJIMUKAE Y
3aCBO€HHI neBHi TpyzHouyi. ToMy, AK 3a3Ha4yalTb LOCHIJHUKH, [ NpeLCTAaBHUKIB
rYMaHiTapHUX HAyK HEeOOXiIHO pPO3pPOOMTH MOKPOKOBHH aJTOPUTM 3aCTOCYBaHHS
MEeTO/liB MaTeMaTU4YHOI CTaTUCTUKU y AocaimkeHHi. Tak, 060B’A13K0BO 3i CTyJeHTaMu
pO3r/IAJAThCA Ti TUNOBI 3ajayi, AKI HaWyacTille 3yCTpi4arTbCad y MNpPaKTUYHIN
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JIAJIbHOCTI IICUXOJIOTIB, 30KpeMa: 3CYB y 3HA4YeHHAX O3HaKH, AKa JOCAiLKYETbCA
(ciBcTaB/IeHHS pe3yJibTaTiB HAa OJHIN U Til e BUOGIipLi y ABOX ab0 Oi/bLIMX yMOBaX,
HallpUKJIaJi, BUMIPIOETHCA JiedKa O3HAKa Y PECNOHJAEHTIB 0 NpOBeJeHHA TPEHIHTIB i
nic/s); CTymiHb y3roJpKeHOCTi 3MiH (3Haxo/[KeHHS1 B3aEMO3B’A3KYy MDX JeKiJbKoMa
O3HaKaMH, SIKUM XapaKTepu3yeTbcs KoedillieHTOM Kopesslii); BiAMIHHOCTI B piBHI
O3HaKH, 110 JOCIiPKYETbCS (MOPIBHAHHSA JBOX YM 6i/bllie BUGIPOK).

OcCkiJIbKM y CBOIM NpaKTULi IICUXOJOTM BHUKOPUCTOBYIOTb METOAMKH, 3a
pe3y/JbTaTaMM SIKUX HUMHU OYAyHOTbCA TiCTOTpaMH 3 OMMCOM PO3MOJAiaY eMNipUuYHUX
JlaHux (MposiBy O3HAKM), TO OKpPeMO MNPUJIISAETbCA yBara MOHATTIO HOPMaJbHOTO
po3mnozainy i nepesipii HopManbHOCTI po3noAiny rpadiynumM cnoco6om (Q-Q Plots, P-P
Plots), a TakoX 3acTOCyBaHHSIM KpuTepito HopMasbHOcTi KosimaropoBa-CMipHOBa.
Bax/MBiCTb poO3r/ily BUIEe3a3HAYEHOr0 MUTAHHA MNPOAMKTOBAHO THUM, ILO
HoAaabIIMA BUOIp MeETOJy CTAaTUCTUYHOI'O BHCHOBKY Yy JOCJi/P)KEHHI 3aJIeXXUThb B
JIeIKMX BUIAJAKaX BiJj HOPMa/JIbHOCTI poO3MOAiny BHUBYAEMOI O3HAKU (HAMpPHUKJIA],
O/IHIEID 3 YMOB 3acTOCyBaHHSl JucnepciiiHoro aHanizy (ANOVA) € HoOpMa/bHICTb
po3Mnoainy JoCaiPKyeEMOi 03HAKH ).

Ha nouyaTky o3HallOMJIeHHS1 MalOyTHiX NCHUXOJIOTiB 3 MeTOJaMH MOPiBHSHHSA
BUOIpOK, iX yBara akLleHTYETbCA Ha TOMY, 110 BUOIp MeToAy (HmapaMeTpU4yHOro 4u
HeMmapaMeTPUYHOTO0) 3aJIeXXUTh BiJ: TUny JaHuX (HOMIiHAaTHBHI, MOPSAAKOBI 4YHu
MeTpHUYHi) Ta BUZY BUOIpOK (3a/IexKHi YU He3a/IeXHi).

3ayBaXKMMO, 1110 >KOJIHE J0CJi/I)KEHHS He MOoXKe OyTHU NpoBejieHe 6e3 PO3yMiHHSA
CTyZ,eHTaMH TOHATTH «piBeHb CTAaTUCTUYHOI 3HAYYIOCTi», a TaK0X HMOBIPHICTb
IOMUJIKOBOCTI yxBaJieHHs piuleHHs (moMuJka I i Il poay). ToMy po3riis/; LUX NUTaHb €
000B’SI3KOBUM i MiCTUTb He JiMllle TEOPETUUHUN MaTepiaJ, ajie U NPUKJIAAH i 3a4ayi.

Ha TenepimHii 4ac 0OpoOKy eMHIipUYHUX [AaHHUX MO>KHA 3/iMCHIOBATH 3a
JIOTIOMOTOI0 BiJANOBIIHUX MPOrPaMHUX NPOAYKTIiB. 30KpeMa, Hah4acTillle y MpaKTHIi
cBO€l mpodeciiiHoi AisIIBHOCTI MCHUXOJIOTH KOPHUCTYIOTbCS TAaKMMH MaKeTaMH SIK TO:
SPSS, STATISTICA, MS Excel Ta iH..

BigsHauumo, 1mo [J0BOJIi 3pYy4YHUM [JAJ OOpPOOKM €eMIIpUYHUX [JaHUX €
nporpamMHui npoAyKT SPSS (pisHux Bepciit). 3 orsisiAy Ha 1je, Ha MPAKTUYHUX 3aHATTAX
CTYZ,eHTH 3HaHOMJIATHCS 3 MOXKJIMBOCTSIMM BUKOPUCTAHHA [[bOT0 MAKETY.

3BakalouM Ha BCe 3a3HauyeHe BHILe, MiJCyMyeMO: OCBITHbO-podeciiiHa
niIroToBKa ManWbyTHboro ¢axiBug 3i cneunianbHocTi «[lcuxosoria» 3opieHTOBaHa Ha
dbopMyBaHHS 3arajibHUX i Gax0BUX KOMIIETEHTHOCTEH, SIKi 6e3rnocepeHbO OB’ A3aHi He
JIMIIIe 3 opraHi3alli€lo i MpoBeJeHHSIM IICUX0JIOTIYHOT0 A0CAiKeHHS, aJie M 3 PO3YMHUM
BUKOPUCTAHHAIM MeTOZiB MaTeMaTU4HOi cTaTUCTUKU i IKT pisa o6pobku emMnipuaHUX
JlaHUX, CUCTeMaTH3alii Ha IX OCHOBI pe3yJ/bTaTiB Ta pOPMYJIIOBAHHAM apTyMeHTOBaHUX
BHMCHOBKIB Ta pekoMeHJalii. ToMy nporpama miAITOTOBKKM MaMOyTHIX ICUXOJIOTIB Ma€
MICTUTH  JUCLUIUIIHY, 10 3abe3nedyye QoOpMyBaHHA  BHUILE  3a3HAauYe€HUX
KOMIIETEHTHOCTEH, KA Ma€ MOCTiMHO IMONOBHIOBATUCA CYYaCHUMM JOCJAIPKEHHAMHU |
MO>KJIMBOCTSIMU BUKOPUCTAHHSA HOBIiTHIX [KT.

CIIMCOK JIITEPATYPHU
1. Crangapt BuUIOi ocBiTM 3a cnenianbHicTio 053 «llcuxosoriss» [y mnepuoro
(6akanaBpcbkoro) piBHa Bumoi ocBiTU. Hakas MOH VYkpainu 24.04.2019 p. Ne 565.
[EnekTponHut  pecypc]. - Pexum  pmoctymy:  https://mon.gov.ua/ua/osvita/visha-
osvita/naukovo-metodichna-rada-ministerstva-osviti-i-nauki-ukrayini/zatverdzheni-standarti-
vishoyi-osviti.
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Botimosuu A.
Yepkacwkull iHcmumym noscexcHoi 6e3neku imeHi I'epoie YopHobuas
HayioHasbHO20 yHigepcumemy yugiibH020 3axucmy YKpaiHu

OrJiA/l WEB-OPIEHTOBAHHX CUCTEM KOMITIOTEPHOI MATEMATHKHU

[l po3B’A3aHHA JedAKUX 3aZad 3 Kypcy «Buma MaremMaTwka» BapTo
3aCTOCOBYBATHU Cy4yacHi mporpaMHi o64yucarBa/ibHI 3aco6u. Ha TenepiuiHiii yac icHye
JIOBOJII 3HayHA KUIbKICTb XMapHUX pecypciB [Jid NpOBeJeHHA MaTeMaTUYHUX
obuucseHb. [IpoTe mepesa BUKJI3JauyeM MaTeMaTHYHUX JUCHUILIIH MOCTAKTh JAesKi
NUTAaHHS METOJWYHOT0 XapakTepy. 3ajJjsl BiANOBiZi HA HUX BBa)KAEMO 3a HeOOXiJHe
y3araJibHUTU JiedKi pe3yJibTaTh I[POBEAEeHOT0 YKpPalHCbKMMU 1 3aKOpPJOHHUMHU
JlOCJIIIHUKAMU MOPIiBHAJBLHOI'O aHa/li3y MOXJ/IMBOCTeN HaMO6iIbIl BiJOMUX i JOCTyNHUX
web-0piEHTOBAaHUX CHUCTEM KOMIT'IOTEPHOI MaTeMaTHKH,0HJIalH-KaJAbKYJASTOPiBTa
MOGIJIbHUX JI0JIAaTKIB Mi/Jl Yac HABYAHHS BUI0I MaTeMaTUKH.

Y cBoiit cratTiOpen access web technology for mathematics learning in higher
education»3akopJJoHHI AOCAITHUKU penpe3eHTYI0Th OIVISA[ 3arajJbHOJOCTYIHUXBEO-
TEeXHOJIOTi HaBYaHHS MaTeMaTUKU B CUCTeMi BUIOI OCBiTH. HUMM HaBoJATbCA
TabsuLi, AKi Npe3eHTYIOTh 3abe3nedyeHHs web-pecypciB HaBYaJbHUM CYINpPOBIIHUM
KOHTEHTOM, MOBY web-pecypciB, ix MOXJIMBOCTI B IaHi rpadidyHoi Bidyasisalii, Ta
OXOIJIEHHS1 Pi3HUX PO3AiJiB MaTeMaTUKH [1]. ¥ wisloMy HayKOBLSIMU MpoaHaJi30BaHO
N'STHaAUATh web-opieHTOBaHUMX cHUCTeM KoMI'ioTepHoi MaTeMaTuku (Descartes,
GapMinder, GeoGebra, KhanAcademy, Math 2 Me, Maxima, WolframAlpha Ta iH.) 3a
TaKMMM T[OKa3HUKaMHU: HasBHICTb KaJbKyJATOPiB /[Jig MNpPOBEeJEeHHA OOYUCJIEHb,
iHTEepaKTHBHe MoOJeJiloBaHHs, rpadiyHa Bisyasisauisa, Bigeo, MoBa. Oxpemo
IpOaHa/Ji30BaHO MOXJIMBOCTI 3JiMCHIOBAaTM OOYMCJIEHHS 3 PpIi3HUX Traay3eu
MaTeMaTUKH, 30KpeMa: ajarebpy, JiiHIMHOI aare6py, YUCJAOBOTO aHaslily, 06YHUCIEHHS],
JudepeHljiaIbHUX pPiBHAHb, CTAaTUCTHUKH, aHA/JITHYHOI TreoMeTpii, NpPUKIaAHOL
MaTeMaTUKH, JUCKpPeTHOI  MaTeMaTHUKH, MaTeMaTUKd JJd  iHQOpMaTHKH,
MO/ieJIFOBaHHS, KOMOiHAaTOPUKH, Teopii KMOBIPHOCTI TOI110.

YKpalHCbKMMU JOCHifHMKaMu [2] Takox OyJio NpoaHa/i3oBaHO TaKi XMapo-
OpieHTOBaHi 3ac06M HaBYaHHs MaTeMaTHKU K GeoGebra, MMC «Buiia MaTemMaTuKa»,
SageMathCloud i WolframAlpha 3a TakuMu y3arajbHEeHUMHM NOKa3HUKAaMU: NigTpHUMKa
pO3B’siI3yBaHHSA MNpeJMeTHUX 3aZad (TeXHOJIOTIYHUX, O00'€KTHHUX, 3 HaJJUIIKOBOIO
YMOBOIO, 3 HeJ0CTaTHbOI YMOBOIO), MiATPUMKa pPO3B’si3yBaHHS NPAKTUYHUX 3a/ad,
OiJTPUMKa pO3B’I3yBaHHA MiXNpeAMeTHUX 3azay, BuUMord Jo 3acobiB IKT
(MOXJIMBICTDh 3/iMCHIOBATH MOLIYK BiZjOMOCTEN, MOKPOKOBE PO3B’sI3aHHS, MEPEeXHUU
JlOCTYN [0 CUCTeMHM, 3po3yMisni iHTepdelc). 3rifHO BUCHOBKIB JJOCJAiAHUKIB, cepe,
NpOaHa/Ii30BaHUX 3a BKa3aHUMH BUILE MNOKAa3HWKAMU [JOLIJIbHUM € BUKOPUCTAHHA (K
3aco0y HaBYaHHSA MaTeMaTUKH y BUILiH mikoJi € WolframAlpha.

BigzHauumo, 110 HaM6/IbLI NOMYJSAPHUMU CepeJi BUKJIaJadiB i CTY[eHTIB € Taki
web-opieHTOBaHi  cucTeMu ~ KOMI'OTepHOI  MaTeMaTUkKH K GeoGebra i
WolframAlpha.Hanpukian, y KHU3i, NOpPUCBAYEHIM NUTAaHHAM MaTeMaTUYHOTO
MO/JleJII0BaHHA i3 BUKopucTaHHAM GeoGebra, i1l0cTpy0ThCS MOKJIMBOCTI web-pecypcy
3a JIONIOMOT00 NMPAaKTUYHUX NPUKAAAIB [3].

3acTocyBaHHS CTYJEeHTaMM TaKUX NporpaM sK: MareMaTWyHUM Maple, oHaiiH-
cepBic WolframAlpha, onnaiiH-cepBic https://www.kontrolnaya-rabota.ru, oH1aiiH-cepBic
http://www.matcabi.net, odmnaiin-cepic MalMath: Stepbystepsolver, oHaliH-cepBic
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MalMath, http://math.semestr.ru/math/convergence.php, http://runumberempire.com,
http://integraloff.net, http://math.semestr.ru, nporpamu AdvancedGrapher,
http://ua.onlinemschool.com/math/assistance ~ f03Bosisse IM  MBUJAKO  3JAINCHUTH
064K C/IeHHs], 30KpeMa MPU PO3B’si3aHHs iHKeHepHUX 3a/jay.

Cepexn cTyzmeHTIB i BUKJaAadiB TaKOX MNONyJAPHICTb HabyBalOTb MOOiNbHI
JI0/1aTKU [1Jis BAKOHAHHSI IPOCTUX 0OYUC/IEeHb | pO3B’siI3yBaHHs HECKJIAJHUX MPUKJIA/IIB,
Taki, HanpukJaz, sk PhotoMath. € i ny6uikauii, B AKMX NpPe3eHTYITbCA MOXKJ/JIUBOCTI
I[bOT'0 MOGIZIBHOTO J0AATKA /11 HABYaHHS MaTeMaTUKHU [4].

Y cBoii crartTi A. Drigas i M. Pappas 3ziiicHWIM ornisij, ¥ y3araJbHUTHU JOCBIJ
BUKOPUCTAHHS MOOIJIbHUX JOJATKIB y npoleci HAaBYaHHS TaKUX PO3/iJliB MaTeEMaTHUKU
K TO apudMeTHUKa, reoMeTpis i asredpa [5]. Tak aBTOpaMu ONUCYETbCS €KCIIEPUMEHT
(aBTOpH Botzerta iH.)3 BUKOPUCTAHHSIM CTyZleHTaMUd - MaWOyTHIMM BHUKJIaJa4aMU
MaTeMaTUKU JAoaaTky Math4Mobile.lle mo6inbHe cepegoBuie Britoyano Sketch2Go,
Jl0/1aTOK, IKUW J03BOJISIE KOPUCTYBayaM poOUTH rpadiku, 36i1b11yI0OUM Ta 3MEHLIYIOYU
¢yHKuil Ta BisyasibHO AocaipKyoun saBuila, Ta Graph2Go, rpadivyHui KanbKyJaATOpP [/
JuHaMiuHOl TpaHchopMmanii ¢yHKLiN. ExcnepruMeHTasbHEe HaBYaHHsS MaTeMaTUKHU
nepefbadyasio TaKOX BHUKOPUCTAHHS Bifleokamepu JJjg 3anucy nofid, MMS-
noBiZjoM/ieHb /i1 0OMiHY Bifleo MiXk ydyacHUKaMu Ta SMS-moBigomJieHb AJisi 0OMiHY
CJIOBECHUMM TOBiZIOMJIEHHSIMU. 32 TBEP/PKEHHSAMU [JIOCaiAHUKIBIIepeBara Moo6iJibHOTO
cepeZl0BUILIA MOJISATAE Y TOMY, 1[0 I03BOJII€ BUKOPUCTOBYBATH MaTeMaTU4Hi A0JaTKHU B
OyIb-IKHK 4yac i B OyAb-IKOMY MicCIlli, 3a0XO4YyBaTHU BHUKOHAHHS MaTeMaTHUYHHUX
omepanid Ta miABUILYBaTU A0CBig mocsigy. ¥ 2011 p. Roberts Ta iH. nmpe3eHTyBaiu
npoekT NokiaMobileLearningforMathematics, sikuii moJsisiraB y ToMmy, 110 CTyJeHTH Ta
BUKJIaJa4yi MaJiM JOCTYIl [0 iHTepaKTUBHUX HaBYaJIbHUX MaTepialiB 3 MaTeMaTHUKH
yepe3 MOGiJIbHY IJIaTPopMYy i3 MiATPUMKOIO AOAATKIB y colliaibHUX Mepexax. Y 2012 p.
Kalloo and Mohan npeactaBuiu Mo6iibHUM foaaTok «MobileMath», akuit goctynHuin
Ha MOOibHUX TesiepoHAX 3 JJOCTYNOM A0 IHTEepHETY, MPOMOHYBaB YPOKH, NPUKJIALH,
HaBYaJibHi MOCIOHMKH, BIKTOPUHHM Ta irpH, Ki NiATPUMYIOTh KOPUCTYBaUiB Y NPaKTHILi
NeBHUX MaTeMaTU4YHMX HaBUYOK. MeTa MOOiZIbHOTrO JoAaTKa moJidgrasa y TOMy, 1100
JIOTIOMOTTH YYHSIM CepeIHbOI IKOJIU MOKPAIMTU BUBYEHHS airebpu [5].

OTxe, HYMHI MNOMNYJIAPHICTIO cepeJ BUKJI3AA4YiB MaTeMaTHYHUX JAUCLHUIUIIH i
CTY[€eHTIB KOPHUCTYIOTbCA Web-OpiEHTOBaHI CHCTEMU KOMITIOTEPHOI MaTeMaTHKH,
OHJIAUH-KaJIbKyJIITOPU Ta MoOUIbHI agogatku. IlpoTe pass sdkicHol opraxisarnii
OCBITHBOTO MpOIeCy 3i 3acToCyBaHHSI web-pecypciB BUKJIaZaueBi He06XiITHO BUPIILIUTH
HU3KY IMUTaHb METOJUYHOTO 3MICTY.

CIIMCOK JIITEPATYPU
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Kocmemnko O.
Ynpaeainnsa flepxcnpayi y Binnuybskiii o6.aacmi

PE3YJIbTATHU MOJAE/IIOBAHHA HAIIPYKEHOT'O CTAHY ITIOKPIBJII
BYT'IVIbHOT'O IIJIACTY HA CIIOJIYYEHHI BUIMKOBOI BUPOBKU
I3 JIABOIO B YMOBAX HIAXTH IM. O. ®. 3ACAAbKA

By3iu crnosiydeHHs JiaB 3 MiATOTOBYMMH BHUPOOKAMU € KPUTUUHUMU
eJleMeHTaMM CHUCTeM pPO3POOKU BYTiJIbHUX POJOBHIL. B HUX 30cepe/keHi BaK/IWBi
OCHOBHi TexXHOJIOTi4HI QYHKIil, Taki fK TpPaHCIOPTYBaHHS Ta IepeBaHTaXKEeHHS
KOPHCHHUX KOMaJIuH, MPOBe/leHHS KiHLleBUX omepalliil B 04MCHOMY BUOO], 3ab6e3neueHHs
NpOBITPIOBaHHSA BUPOOOK Ta BUPOOJIEHOTO NPOCTOPY, Jlerasalis NopiHOro Macusy i
BUpOOGJIeHOr0 mpocTopy Towo. KpiM Toro, Ttam peanidyloTb AonoMixHI yHKII],
HacamIepes, MpPoBeJleHHS ab0 PEMOHT MiArOTOBYUX BHUPOOOK, 3BEJIEHHS OXOPOHHHUX
CHIOpYyJA, NPOTHUBUKHU/AHI 3axo/aM, 3abe3NeyeHHSI €eHepronocTavyaHHs, JAOMOMIKHUHN
TPaAHCIIOPT Ta PAJ IHIIUX.

Husbka cTifikicTb BUPOOGOK B palOHi By3Jla CHOJIyYeHHs JiaB 3 BUIMKOBUMH
BUPOOKaMH, L0 MOXe OyTH NMPUYMHOK aBapiliHOI cUTyalii, BKa3ye Ha HeJO0CTaTHIO
BUBYEHICTb MexaHi3aMy JaedopMyBaHHS TipHUYHUX BHUPOOOK. [leplIonpuyYHHOI0
iHTEHCMBHHUX 3pylleHb Ha KOHTYpi ripuuyoi BUpoo6ku € 3mina H/IC B oTouyrodomy ii
ripCbKOMy MacHBiI CIpOBOKOBaHa BeJEeHHAM OYMCHHUX poOO6IT. BUCHOBKM OCHOBaHIi
nepeBaKHO Ha BHUNPOOYBaHHAX MoJleJled 3 eKBiBaJleHTHUX MarTepiaiiB, B AKHUX
PO3IJISAHYTI pi3Hi BapiaHTU BijnpaloBaHHS IJIACTiB B LEHTPaJbHIA YaCTHHI JlaBU B
yMoOBax Iiackoi gedopmallii, 10 He 30BCiM BipHO Bif0OGpaXkae MPOCTOPOBiI YMOBHU
KparoBOi YaCcTUHHU JiaBU. TaKoX BiZICyTHI AaHi Npo 0COGJMBOCTI JUHAMIKHM HOPpMaJIbHUX
i JOTUYHUX KOMIIOHEHTIB Halpy»eHb Ta AedopMaliil AKi NIPpU3BOAATD 0 pyWHYBaHHSA
ripcbKux mnopiz. BifoMi Takox IIaxTHI eKClIepUMEHTH B Ay:Ke PI3HOPIAHUX TipHUYO-
reoJIOTIYHUX YMOBAX, [le HaBeJeHi pe3yJibTaTU BUMIpiB abCco/il0OTHUX JedopMallii
KOHTYPiB BUPOOOK, OCHOBHA yBara B IKUX IPUBEpPHYTa Ha OLIiHIOBaHHA e(pEeKTUBHOCTI
Pi3HUX CMOCO6iB i 3acC06iB OXOPOHU BUPOOOK, i JiMille MOOGIYHO BifloOpakeHa AWHAMiKa
H/IC. TeopeTH4HI JOCHIP)KEHHSA TAaKOX CTOCYBAJIUCh PO3IJIAAY IIJIACKUX MaTeMaTUYHUX
Mozesied. B HHUX He BpaxoBaHi 0COGJIMBOCTI 3pylleHb MOpiJ MOKPiBJi mJjacTy 1o
pO3p06JIIOIOTh, TaM e POPMYETHCS BUPOOJIEHHMH MPOCTIp HA AiIbHUII MiX JIaBOIO i
He3allMaHHWM MacUBOM BYTi/IJISA (Tak 3BaHWM 3aKPUTHUH KYT), a0 MiX JiaBOIO Ta paHilie
yTBOPEHUM BHUPOOJEHUMM NPOCTOPOM IMONEPeAHbO BiANpalnbOBaHOI JiaBU (BiAKPUTHU
KYT).

Ha migcraBi BHUKOHaHUX JocaifpkeHb [1] BJAaloCh CTBOPUTU METOAUKY
MaTeMaTU4Horo cuMmysroBaHHA H/IC nopig nokpisai myiacta B paloHi ClioJiy4YeHHs J1aBU
3 BUIMKOBOIO BHUpPOOKOI. BoHa € 6a3ow [/ BHUpilleHHsS aKTyaJbHOTO HayKOBO-
NPAaKTUYHOI'O 3aBJaHHA — OLiHKU Iepepo3no/iJly KOMIOHEHTIB Hallpy>XeHb B I0POJax
HNOKpIiBJII TAaKOro L0 BUWMAaOTh BYTIJIBHOIO IJIACTa, i MOJA/JbLIOr0 OOIPYHTYyBaHHS
iH)KeHepHUX pilleHb 3 3abe3meyeHHsl CTIMKOCTI LbOro BaXXK/JIMBOTO TEXHOJIOTIYHOTO
By3Jia. [lonepeHs anpo6anis MeToAuKHY A5 yMOB axTy iM. 0.9. 3acsabka J03B0oJIKMIa
BUABUTH XapaKTep BIUIMBY NPUPOJHUX Ta TEXHOJIOTIYHMX YUHHHUKIB Ha po3nozia H/IC
NopiJ, MOKpiBJi BYTiJIBHOIO IJIACTQ, 110 BUWMAIOTh, 1 3aXMCHOI NPUIITPEKOBOI CMYTH.
3rifHO HaBeleHUX HUKYE PUCYHKIB, 32 JOOMOrol po3pob6seHOi MoJiesli MOKHA
orpuMmatu iHpopmauito npo HJC B Oyab-Kiil TOYLi TPUBUMIPHOTO HPOCTOPY.
[lopiBHIOIOYM Taki JaHi 3 BJIACTUBOCTAMHU TipCbKOI NMOPOAU B LbOMY MiCLii MOXHaA
3pOoOUTU BUCHOBOK Npo ii pyHHyBaHHS ab6o uinicHict. Ha puc. 1-2 HaBepeHi

164



pe3yabTaTH JOC/iAKeHb Halpy>KeHoro cTaHy (puc. 1,a; 2) Ta 06/1acTi MOSABY TPILKMH Bij,
BiINOBiJHUX HanpyxeHb (puc. 1,6).

'y
0.3
* 0.6
d.a;
0.27

%502 04,06 08

a 0

Puc. 1 - Po3no0in HOpMa/abHUX HAnNpyxceHsv ox (a) ma o6.1acms mpiwjuHygamocmi
(6) (no3HaveHa memMHUM K01b0poM) 8 nokpieai npu L xB =10 x10mM?, H= 18,7 m? h = 0,4

T,.

Puc. 2 - Po3nodin nonepeyHux OOMUYHUX HANPYHCEHb Ty, 8 NOKpieal 6e3
epaxyeaHHs mpiwyuHyeamocminpu L xB =10 x10mM% H=18,7m2, h =04

[TonepegHi pe3yJbTaTU BKa3ylOTh, W0 TPILUHU B MOKPIBJII IPUA TAKUX BUXIJHUX
JlaHUX 3'IBJAIOTHCA B pe3yJ/bTaTi Ail HOpMaJbHUX Hanpy»eHb. /JOTUYHI Hanpy>KeHH:A
MeHUIi BiZj HOpMaJIbHUX Ha MOPAJO0K, MAIOTh JIHINHUKA XapaKTep Ta He NepeBULIYIOTh
rpaHULb MilIHOCTI.

Pe3ysibTaToM npoBefeHUX AOC/II/PKEHb € TEOPETUYHO pO3B’si3aHa 3ajjaya Ipo
TPUBHUMIPHUN PO3MO/IiJ1 HANPYKeHO-AepOpPMOBAHOT0 CTaHy B MiApo6JeHiN 1mapyBaTiu
IJIUTI, pO3B’sI3aHHS SIKOI BiZIPi3HSAETHCSA BpaxyBaHHSM YMOB 3allleMJIeHHsI KpaiB MJIUTH,
a TaKOX IOTYXKHOCTI Ta NOPAJAKY pO3TallyBaHHA IOPIJAHUX CJIO0IB 3 OPTOTPONHUMH
$i3uKo-MexaHIYHUMU XapaKTepucTUKaMu. KpiM Toro, Blepiie TeOpeTUYHO BPaXxOBaHO
peaklil cMyru, fKa poO3TallloBaHa Ha TpaHUIi 3 BYyI[JIENOPOJAHUM MacMBOM Ta
NpU3HaYeHa [/l 3aXUCTY NMiATOTOBYOi BUPOOKHU.

OTpuMaHi fAKICHO-KIJIbKICHI IOKa3HUKM KOMIIOHEHTIB HAIpPyKEeHOr'0 CTaHy
MOXYTb BHUKOPUCTOBYBAaTHUCb /JJI OLIIHKM CTIMKOCTI MNPUIITPEKOBOI CMyrd Ta,
BiZiNOBiIHO, BUPOOKU MpPU Pi3HUX TiPHUYO-Te0JIOTIYHUX Ta TIPHUYOTEXHIUHHUX YMOBaX
PO3pPOO6KHU MJIACTIB.

CIIMCOK JIITEPATYPHU
1. Koctenko O. B. MogenoBaHHA HaNpy»KeHOro CTaHy IMOKpIiBJAI IJIACTy B MicIi
CIIOJIy4eHHs1 JlaBU 3 BUIMKOBOIO BHUPOOKOw. BicTi /loHenbKOro TripHUYOro iHCTUTYTY.
[TokpoBchk: JIBH3 «JoHHTY», 2020. Ne 1(46). C.59-70.
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II0/J10 MIMTAHHS AKTYAJIBHOCTI BIIPOBA/IXKEHHS IIPUCTPOIO
3 ABTOHOMHHUM »KUBJIEHHAM AJ1S1 JEMOHCTPALII|
MOKEXXOBUBYXOHEBE3NEYHUX BJIACTUBOCTEM MUJIOMOBITPSIHUX
CYMILIEN B HABYAJIbHUM ITPOLIEC

[Inn1 BiZHOCHTBCA [0 aepo30JIbHUX cUCTeM. [lomMpeHHs TOpiHHA B NUJIOBUX
cyMillax Bifj0yBa€eTbC HACTyNHUM 4YMHOM. [Ipy 3amajsieHHi B oJHiil To4ui moaym's 3
NeBHOI UIBUJAKICTIO OyJe TMOLIMPIOBATUCA MO BCbOMY 06'€eMy, 3alHATOTO
NUJIONOBITPAHOI cyMimnito. HuxkHA Mexa BUOYXy, TOOTO MiHiMaJibHa KOHI|EHTpallis
nuJy, Opd SKIH BOHA MOXe 3aWMaTHCAd Ta WBUJKO MOIIMPIOBATH MOJyM's],
XapaKTepHU3yeE CTYNiHb Hebe3MeKy MUy 1010 BUOyXy [1].

B Ykpaini Bnpoposxk 2010-2019 pokiB y npuMilieHHAX, Oy IMHKaX Ta 30BHIIIHIX
yCTaHOBKax, 3 Kareropieto b Ta b3 3apeectpoBaHo 300 moxkex, BHACHILOK SAKUX
3HuIIeHO 21 Ta nowkomxeHo 209 6yiBesib i CIOpy/A Ta HAHECEHO MaTepiaJlbHUX BTPAT
Ha cyMy noHa/ 155 MJIH. IpH. ( IpsIMUH 30U TOK cKJaZae 55,8 MJIH. rpH.). Big nux moxex
3aruHyJso 5 Ta orpuMasiu Tpasmu 11 oci6 [2,3].

[Ipuctpin 3 aBTOHOMHHUM YKWBJIEHHAM b Ct JleMOHCTpanii
N0KEeKOBHOYXOHEO€e3MeUHUX BJACTUBOCTEN MHUJIONOBITPSAHUX CyMillled 300pakeHO Ha
puc. 1, BiH MicTuTbh: 1 - KOMIIpecop 3 pecuBepoM — 2, 3 — THYYKUH Tpy6omposBia, 4 -
JKepeJio KUBJIEHHSA (aKyMyJIATOP), 5 — eJIeKTPOMarHiTHUM KJianaH, 6 — eJIeKTpPOIpoBiz,
7 - OJIOK aBTOMaTHUKH, 8 - mojaBad nujy, 9 - 3MiHHA CiTKa [/l YTPUMaHHA NUJIY
BignoBigHOTO po3Mipy, 10 — 6asioH 3 ropw4uM razoMm Ta ¢opcyHkoro, 11 — mxepeso
3anaJsieHHs (yTBOpIOBay iCKpH, BiIKpUTE MOJyM's1).

11 x%;/g ,
s

Puc. 1. - 1 - komnpecop; 2 - emMHicmb 3 nogimpsm nid muckom; 3 - 2HYYKull
mpy6onposio; 4 - dxcepesao xusaeHHs (aKyMyaamop); 5 - erekmpomazHimHull kKaanaH; 6
- esekmponpogid; 7 - 640k asmomamuku; 8 - kamepa O0/5 YMEOPHEAHHS
nu/a10N08IMpPAHHOI cymiwi; 9 - 3MIHHA cimka 0451 ymeopreaHHs nu/ay 8I0nogidH020
po3mipy; 10 - 6as10H ¢ 2oprovum 2aszom; 12 - dxcepeno 3anaseHHs1 (ymeoprsay ickpu); 13
- dxcepeso 3anaJjieHHs (8idkpume noaym’s)

166



JleMOHCTpYBaHHSA MOXeX0BUOYyXOHebe3MeYHNX BJIACTUBOCTEN NMUJIONOBITPSAHUX
CyMilllel BHUKOHYETbCS HACTYNHUM 4YHWHOM. Ha mnoyaTky po60THM 3acuMmarwTb MUJ
noTpibHoi ¢ppakuii Ha 3MiHHY CITKYy [/l YTPMMaHHA NUJy BifnoBigHoro po3mipy 9, 3a
JIOIOMOrol0 6JIOKYy aBTOMaTUKU 7 BMHUKAaKOTb Komipecop 1, B pecuBepi 2
HaKOMUUYYEThCA MOBITpA MiJi TUCKOM, NPHU BiAKPUTOMY ab0o 3aKpUTOMY O6aJsioHi 3
roproyuM razom ta popcyHkoro 10, 3a ;onoMoror 6/10Ka aBTOMAaTUKHK 7 BiIKPUBAIOTh
eJIeKTpOMarHiTHUM KJjamnaH 5 i moBiTps 3 pecuBepy 2 yepe3 HYYKUH Tpybomposiz 3
NOTPAIISIE B IOZAaBay NUJy 8 Jie yTBOPIOETbCA NUJIONOBITPAHA CyMilll, AKa 3aMMa€EThCA
BiJ JpKkepesia 3anasieHHd 11 [4].

[Ipuctpin 3 ABTOHOMHUM KUBJIEHHSIM IJist JleMOHCTpaLil
MOXEXKOBUOYXOHEOe3NeYHUX  BJIACTUBOCTEM  NUJIONOBITPAHUX  CyMilledl  Mae
TeOpeTUYHe Ta NPaKTU4YHE 3HAaYeHHS JJIl OCBITHBOIO NMpoLecy. 3 MeTO MiJABULIEeHHSA
ebexTuBHOCTI nigroroBku ¢axisuis gasa JCHC Ykpainu akTyasbHO OyJie BOPOBaJUTU
BMILle3a3HAaYe€HHU M NPUCTPiM B HaBYAJIbHUM Npoluec 3a creniajibHicTi0O 261 «IloxexHa
6e3neka» Ta 263 «lluBisibHA 6Ge3neka» mif Yac BUBYEHHS AUCLHUILIIH «Teopiss po3BUTKY
Ta NPUIKMHEHHs ropiHHA» Ta «Teopis ropiHHSA Ta BUOYXY».

CIIUCOK JIITEPATYPH
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Kyuepsiga M.,
Mueanenko 0., KaHO. eKOH. HayK
Yepkacvkull IHcmumym nodxcexcHoi 6e3neku imeHi 'epoie YopHobus
HayioHa/sbHO20 yHIeepcumemy yugiJibHo20 3axucmy YKpaiHu

CIOCOBY 3MEHIIEHHS 3BUTKIB BIJI HAJ3BUYAHHUX CUTYALIA
INIPUPOJHOTO XAPAKTEPY

[Ipo6sieMu HaZ3BUUYAWHUX CUTYaLill IPUPOJHOr0 XapaKTepy iCHyBa/v B YKpaiHi
3 fgaBHix 4yaciB. KokHoro poky, a iHKoJIM i 4acTiule, BiiOyBalOTbCA CTUXiMHI auxa:
naBoAKW Ha 3akapnatrTi, cMepui Ha BoJsivHi, cHiromagu Ta ekoJioridyHi katactpodu
MOXYTb OYTH 3yMOBJIEHI SIK BJIACTUBOCTSAMU 3eMJli, TaK i KOCMOCy. 30UTKU BHACJIi/I0K
Pi3HUX CTUXIMHUX JIMX B CBIiTi CTAaHOBJATH LOpiuyHO 6siM3bkKo 30 MJpA. AoJiapiB, a
KIJIBKICTB 2kepTB OLiHIETHCA ¥ 250 THC. yosioBik. O/lHAK HAlbi/IbLl HEOE3TIEYHUMHU CJi/
BBaXKATH €KO0JIOTiIYHI KaTacTpodu, NoB’sA3aHi 3 TpUPO/OI0.

BpaxkarounmMu ¢akTopaMu I 4yac MOBEHiI € BeJHWKi Macu BOJAH, BeJHMKi Macu
JboJly, GparMeHTH 3pyWHOBaHUX Oy/iBeJib i CHOPY/, BEJIMKI MacH 3 yJlaMKaMU TipCbKUX
nopiJl, eeKTpUYHUN cTpyM npu obpusi apotiB JIEIl, moxexi, 10 BUHUKAIOTh NpPHU

167



3aMKHEHI eJIeKTPO/IpOTiB, eJleKTpoKabesiB. YHACIiIOK L[bOrO JIIOAU OTPUMYIOTh TakKi
OCHOBHI TpaBMH Ta YIIKO/PKEHHS K 3a0UTTH, MepejoMHU, NOpPi3H, epeoxX0sI0/ KEHHS,
YTOILJIEHHS, eJIEKTPOYpaKEHHA.

OCHOBHOO 3aJiayero /11 3MeHUIeHHsI UMOBIpHOCTI BUHUKHEHHS HaJA3BUYaUHUX
CUTyaliil Ta 3MeHIIEeHHS BapTOCTi poO6IT mo IiX JikBigauii, migBUlleHHS piBHA
TOTOBHOCTI IepCcoHa/lly pearyBaHHs Ha Iji cuTyauil € HeoOXiHICTb NpoBeAeHHs
KOMILJIEKCY 3all06KHUX OpraHi3aliiHUX Ta iHXKeHEepPHO-TeXHIYHUX 3aX0/iB.

BigoMmo, ujo 6opoThba 3 MiclleBUMH pO3MHUBaAMHU OeperiB i JHa 3a JJOMOMOrO0
NOCTIMHUX CIIOPYZ BeAeThCA JBOMa MeTOJaMHU: 3MEHIIEeHHSA PO3MUBAI4Y0i CUJIM IOTOKY
LIJIAXOM BIJIXWJIEHHA CTPYMEHd BiJi 30HM PO3MUBY; NiJBUIIEHHA ONOpPYy pycJa B 30HI

pPO3MUBY.
Crmocobu 3aXUCTy € HACTYIMHIi: 06BajJiyBaHHs, TOOTO OrOPO/P)KEHHSI 3eMeJib, 10
3aTOIJIIOITHCS, 3eMJITHUMH JlaMmbaMu; BJIANITYBaHHSA 00BiTHUX 4u

pO3BaHTaKyBaJIbHUX pyceJ (KaHaB) 3aB/ASAKU IKUM BUTPATHU BOJH, a BiZiIOBiAiHO, i piBHI
BO/IY B TOJIOBHOMY PYCJIi 3HMXKYIOThCS /10 6€3MeYHUX BiIMITOK; MiJicCUIIKA i MiABUIIIeHHS
TEePUTOPIH, L0 MiJJIATaI0Th 3aTOIJIEHHIO.

Taki crmoco6u 3axucTy BUMaraloTb BeJMKOI KiJbkocCTi MaTepianiB. Tomy ix
3BOJISITh 3 HaMOi/bII JeleBUX MicueBUX MaTepiasiB. HamMu mnponoHywoTbcs AJis
peryisniiHUX po6iT 3aCTOCOBYBAaTH HACTyINHI MaTepiasy i KOHCTpyKuii: 1) KaMiHb,
CKayaHUM abo pBaHUM yCiX MOpiJ, 3a BUHATKOM JJOCUTb MOPUCTUX BAIMHSKIB, CIAOKUX
NiNIaHUKIB, 10 JIETKO PyHMHYIOThCA y BOJI i npu Aii Mopo3y. /[l 30BHIIIHIX YaCTUH
HaKH/IaHb ab0 OJISITiB HEOOXiAHUM KaMiHb Y onepedyHUKy He MeH1I 25-30 cm (30-50 kr)
106 YHUKHYTHU BifiHeCeHHs1 WOro Jb0J0X0J0M; 2) 1iebiHb, rajbKa i rpaBid THX e
nopiZ, mo i kaMmiHb; 3) micOK, Mil[AHO-TJIMHUCTI, TJIMHUCTI TIPYHTH, W0 HAYTb Y
BHYTPIIIHI YacTUHU cnopy/; 4) AepeBo, 10 3aCTOCOBYEThCS y BU/AI JIaHUKA (SIJIMHOBI
TiJIKM), JIO3WH, XMU3Y, JlepeB, KOJIiB, AOIIO0K, 06anoJiB, najib. XMU3 BUKOPUCTOBYIOTh
nepeBaXHO BepOOBHUX MOPiJ, CBXKOBUPYOAHUH, Kpallle OCIHHbOTO pyOaHHS, TOBLIMHOIO
J10 4 cM. i joBxuHOMW 1,5-2,5 M; 5) pocsimHHI MaTepianu: TpaBH, 1110 BUCIBAIOTbCH, IEPEH,
MOX, OUepeT i T.I.; 6) MeTaJl, y BUIJISAi OLMHKOBAHOIO JAPOTY AiaMeTpoM 2-5 MM, Tpocy,
|BsIXiB, 60JITiB, aHKepiB, CKOO.

3 MicueBUX MaTepiasiB HeOOXiJHO BUIOTOBUTHU GaUIMHU, MATH XMH3O0BI i
damrHHi, kKapabypu, cunai, OpyTsAHI KOIIMKH, rabioHW, a TaKOX JAPOTSAHI CiT4YacCTi
KOHCTPYKILiI 1Kl 3alIOBHIOIOTHCA KaMEHEM.

[To611M3y HaMbiNbIl Hebe3NeYyHUX AJs PO3MUBY AUISHOK pPidKH, YM 3aXUCHOI
JlaMby HeoOXiAHO Mepefb6aYUTH CKJIAAM MaTepiasiB I KOHCTPYKILH AJis aBapilHHUX
pOOGIT.

KoHcTpykKuii peryasuiiHux cnopy/ MOBUHHI MaTH AOCTATHIN omip po3MUBOBI i
pPYHHYBaHHIO BOJZOI0, JIbOJOM, yZapaMH BeJMKHUX HAHOCIB, OyTH CTiMKMMM MpPOTHU
3pylleHHs1 ab0 MepeKWAaHHs MiJi HallOpOM BOJAM i MaTH THYYKICTh, 110 JIO3BOJISIE IM
IPUCTOCOBYBATUCSA JI0 pi3HUX AedopMaliii 0CHOBH (IJIMBTHU 3a HUMH) 6e3 NOpyILIeHHS
MILIHOCTI cropy/, i 3JjJaTHICTI0O BUKOHYBAaTH 3a/aHi iM QyHK1il. 3 BUpOOGHUYOI CTOPOHU
KOHCTPYKLii IOBUHHI JIeTKO 3BOAWMTUCA 1 peMoHTyBaTucd. Omnip po3MUBOBI
XapaKTepU3yETbCA JONYyCTUMOK WBUJKICTIO Teyil abo CTAryH4Y0K CUJIOW, L0
JIONYCKAa€ETbCA. ['HY4YKICTb KOHCTPYKIIiA 3a0e3nevyyeThbCcsl yKJAaJaHHAM MaTepiany B
CHOPYAY OKpeEMHMH OJIOKaMU (KaMeHi, rabioHu, ¢paliMHYU, MaTH), TaK 110 KOHCTPYKLif
JIeTKO 1epOpPMYEThCSA y BUNAJKy MiMUBY OCHOBM i 3allOBHIOE COO0I0 BUMHMBHHH, 1110
yTBOpUJIKUCA. BUKOpPUCTAHHA MOHOJIITHUX CHOPYJ y MOJIOHWX yMOBaX HeJOLIJbHO i
HaBiTh WIKIi/IMBO, TOMY L0 BOHU MpU JedopMalisix pycja po3/JaMyrTbCs Ha OKpeMi
Opu/aM 1 mepecTaldTb BUKOHYBaTH CBOI pOJib, CTBOPIOIOYM HOBI NPUYUHU [JiS
NOTipIIeHHd CTaHy pycJa.

OTxe paad 6OpoTbOM 3 MaBOAKAMM HeEOOXiJHO BUKOPUCTOBYBAaTH MicCleBi
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MaTepiaau i KOHCTPYKLii; Bcl peryndaniiHi KOHCTPYKLil NOBUHHI MaTHU AOCTATHIN omip
pPO3MHMBOBI, pyMHYBaHHIO BOJ010, MaTH IHY4YKiCcTb. MaTepiasu | KOHCTpPYyKLil MOBUHHI
36epiraTuch No6/1M3y HebEe3NMEeUHHUX AIITHOK pyceJl PiK UM OTOPOKYHOUHUX 1aMb, 110 1a€
3MOry B MiHIMaJIbHi TepMiHM JIIKBiZlyBaTH MicLie pO3MHUBY.

B nmnopasbuioMy HeoOXiJHO NPOBOAUTH JAOCAiIAKEeHHS 10 epeKTUBHOCTI
po3umlleHHs | MorJMbyeHHs pyces pik i BOJOWM Ha fIKMX HaWyacTille BUHUKAKOTb
NaBOJKH Ta JAOCJI[>KEHHS HOBUX THUIIIB KOHCTPYKLIM SKi MOXYTb 3aCTOCOBYBAaTHCh
Iilyac maBoOJIKiB.

CIIMCOK JIITEPATYPHU
1. CratucTtuyHi JaHi no HaA3BUYaWHUX cuTyalisx - odiginui cait JACHC Ykpainu/
http://www.mns.gov.ua/.
2. Jlani meTeocTaHIii Ha caiTi http://rp5.ua.
3. I'pumnH A. B. l'ugpoTexundeckue coopyxkenusi. M.:1979.
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MazavosaHa T., 0-p Xim. HayK, doyeHm
Yepkacwkull iHcmumym nodcedxcHoi 6e3neku imeHi I'epoie YopHobuas
HayioHa/sbHO20 yHIgepcumemy yugi/ibHo20 3axucmy YKpaiHu

BUKOPUCTAHHA AEPOKOCMIYHUX TEXHOJIOTTH! AJ11 3MEHIIEHHSA
EKOJIOTTYHHUX 3ATrPO3 TA NONEPEJ?KEHHA HAIBBUYAUHUX CUTYALIIHU

36i/ibllIEeHHs iIHTEHCUBHOCTI BUKOPUCTAHHS MPUPOAHUX PECYPCIiB 3YMOBJIOIOTh
CTiMKYy TeHJeHIil0 A0 30i/bllleHHs HeraTUBHUX HACHIAKIB [JJif1 KUTTEAISAJIBbHOCTI
HaceJIeHHS BiJi Ha/I3BUUYaWHUX CUTYalill TEXHOM€HHOTO Ta MPUPOJHOro XapakTepy. Ha
CbOTOJHIIIHIA JeHb YKpaiHa € HaMbibll KPUTUYHUM perioHoMm EBponu 3
TEXHOTEHHOI0 HAaBaHTAXXEHHS, 10 y 5-6 pasiB NnepeBUILyE CepeHbOEBPONENCHKUN
piBeHb. fIK CBiJUYUTH CTAaTUCTHUKA HAJA3BUYAWHUX CHUTYalliki, pU3UK iX BUHUKHEHHSI Ha
TepUTOpil YKpaiHM 3aJUIIAETBCI BUCOKUM, L0 CTAaBUTb MNpPO0O6JieMy 3anobiraHHs
HaJ[3BUYAaMHUM CUTYyalisIM y psj NepuioyeproBUX 3aBJaHb LIMBUIBHOrO 3axucTty [1].
[linBuileHHss epeKTUBHOCTI 3axoAiB i3 3amobiraHHd Ta MiHiMi3alii HeraTMBHHUX
HaCJiKiB HaJi3BUYaWHUX CUTYallil BUMara€ 3aB4acCHOr'0 BUSIBJIEHHSI i KOMIIJIEKCHOTO
OLIIHIOBAHHA PHU3UKIB KUTTELIANBHOCTI Ha TEPUTOPIAX MiJABUIEHOI TEeXHOTEeHHO-
eKOoJIOTiYHOI Hebe3MeKH. A 3/JiiCHEHHS] NPeBEHTHBHUX 3aX0/1iB TOBUHHO PO3TJIsAIaTUCS
KOMILJIEKCHO TA MaTHU CUCTEMHHUM XapaKTep 3 METOl0 3MeHIIeHHsl eKOJIOTiYHUX 3arpo3
Ta pU3uKiB [1-2]. Yepes3 posmMpeHHs MacuITabiB TEXHOTEHHOTO BIJIMBY i 30i/IbllIeHHS
yacy 06poOKH OTPUMAaHUX pe3yJbTaTiB KJIACUYHI METOJU MOHITOPUHTY, 32 JOIIOMOTOI0
SKHUX OLIIHIOITb CTAaH HaBKOJIMIIHBOTO MPUPOJHOrO CepeloBHIIA, He JAaKTh 3MOTH
BUKOHATH IMOCTaBJIEHI 3aBJaHHA B MOBHOMY 006cf3i Ta B 3afjaHui 4ac [2]. Came ToMy
CBITOBI TeHJeHLil cBif4aTb NP0 BUKOPUCTAHHA JUCTAHLIMHUX METO/IB MOHITOPHUHTIY,
NOB’I3aHMUX i3 BUKOPUCTAHHSIM MOXXJMBOCTEHM KOCMIYHHUX CHUCTEM JAUCTAHIiKHOTO
30HAyBaHHA 3eMmJi. [lepCieKTUBHUM € Te, 110 Ha Cy4acHOMY eTami iCHye HH3Ka
Mi>KHapOJIHUX IHIL[iaTUB, SIKi CIpPsMOBAaHI HAa BUKOPHWUCTAHHA [aHUX JUCTAHI[IMHOTO
30HAYBaHHA 3eMJli JJid 3MeHILIeHHS €eKOJIOTIYHUX 3arpo3 Ta I[OoNepe/»KeHHs
Ha/|I3BUYaMHUX CUTyalil. /lo HUX CJIiJ BiJHECTHU MDXKHApPOJAHY CUCTEMY CIIOCTepeKeHHH
3emni GEOSS, MixkHapoHy xapTito 1[0/0 KOCMOCY Ta BeJIMKUX KaTacTpod, [io6anbHUN
MOHITOPUHT B iHTepecax OXOPOHM HAaBKOJIMIIHBOTO cepenoBulla Ta 6e3neku (GMES),
[lnatdopmy OOH UN-SPI DER, Mixknapoany iHiniatuBy «Kocmoc i Besivki katactpodu»
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(International Charter «Space and Major Disasters»), siki MOXXyTb BUKOPUCTOBYBAaTHCSA
JIJ19 3an00iraHHsa HaJiI3BUYalHUM CHUTyalifM, BUKJIMKAaHUX TEXHOT€eHHUMHU aBapisiMu Ta
KaTacTpodaMy, MOXKexaMHy, B TOMYy YUCJi Ha palioakKTUBHO 3a0py/iHEHUX TEPUTOPIfX,
IIJIAXOM CBOEYACHOTO 1X BUSIBJICHHS.
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HayioHa/sbHO20 YHI8epcumemy yugi/ibHo20 3axucmy YKpaiHu

METOJH I AJITOPUTMH ObPOBKH 306PAKEHD
AJ14 PO3INI3BHABAHHA IOMKEK

Ha paHuii MOMeHT 3aBJjaHHA 0OpPOOKH 300pakeHb BUHUKAE MPAKTUYHO Y BCiX
raays3ax )KUTTELIATBHOCTI.

P03BUTOK TEXHOJIOTiI KOMI'IOTEPHOTO 30py 3pOOHWB MOXKJIMBUM aBTOMaTHU4He
BUSIBJIEHHSl BOTHHUI, MOXeX Ha LUPPOBUX 300pakeHHAX. /i1 LIbOro HeoOXiJHO 3a
JIOTIOMOTO10 Pi3HUX MPHUJIAAIB OTPUMATH iHPOpMallil0 NPO CTaH MiCLeBOCTi i OL[iIHUTH
MMOBIpHICTbh HAsABHOCTI MOXeXKi. BUABUBIIM MOXKEXKY, HEOOXiZHO CKJIACTH AOCTOBIpHUM
NpOrHo3 ii MoIMpPEHHS B 3a/IeXKHOCTI Bifj 6araTbox napameTpiB (1aHAmLad Ty, MOTOJHUX
yMOB i T.J.).

DyHKIiOHYyBaHHA CUCTEM aBia- Y4 HAa3eMHOT0 MOHITOPUHIY MoOe 06a3yBaTHCS
Ha aHausi3i ¢poTorpadiii abo BiZeONOCHAiJOBHOCTI, TOOTO - CTATUYHUX a60 JMHAMIYHHUX
3006pakeHb.

[Ipouec 06po6KKM 306pakeHb BKJIKYAE B cebe KijJibka eTamiB: 06po6ka
300pakeHHsl, CcerMeHTallis, HopMaJisallisd BHJiIJIEHHX Ha 300pakeHHi 06'EKTIB,
posni3HaBaHHA [1].

B npoueci 06po6ku 306pakeHb BUHUKAE PsiJ, CKJIaJHOLLiB:
300paKeHHs Npe/iCTaBJ/IeHi Ha CKJIaAHOMY QOHi;

— BXiJiHi 306pakeHHs BiIPi3HAOTHCS BiJ] eTA/IOHHUX;
pi3HOMaHITHA CTYIiHb OCBITJIEHOCTI;

— HasIBHICTb NepelIKo/, i CIOTBOPEHb 306paKeHb.

Ha pucyHky 1 npeacraBJieHi eTand 06po6KU 300paXkeHb, IOYKMHAKOYH BiJ EPIIOro
eTany (CIpUNHATTS 300paXKeHHs ) i 3aKiHUyI04YHM eTaroM po3ni3HaBaHHA [2, 3].
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CnpuiHAaTTA MNonepeaHa .
sobpameHb — o6pobka —>| CermeHTtauin
|
W
QinbTpauia | —>| PosnisHaBaHHA

Puc. 1 - OcHogHI emanu 06po6ku 306paxceHs

Bu6ip onTUMaZibHUX MaTeMaTUYHHUX MeTO/iB 0OpPOOKH 300pakeHb I'PYHTYETbCSA
Ha peTeJIbHOMY aHaJi3i nepeBar Ta HeAOJIIKIB Cy4YaCHUX METOZAIB OIlpanloBaHHA
nudpoBoi iHpopMarii. OCHOBHI BUAM MeTO/iB 0OpOOKH 300pakeHb MpeJCTaBJeHO Ha

PUCYHKY 2.

I . CreneHeee MepeTeocpeHHA
NiHiARHe NorapudmiyHe
NepeTBoPEHHA sobpameHHA B
KOHTRaCTYEaHHA NepeTecPeHHA .
(rama-xoperuia) HEraTHE
MepeTeocpeHHA
B HyCHOoBO-AIHIAHE NoenemeHTHE rictorpam
BugineHHa mem . .
NepeTECpeEHHA NepeTECPEHHA (ekBanisauina)
sobpakeHHA
MpocTopoea NiHilHa HeniniliHa Belener-
DineTpauia npocTopoea npocTopCEa NepeTECpeEHHA
sobpakeHb dineTpauia dineTpauia. CUrHanie
i . MeTo, Helipomepeesi
BiHapusauia 'D'. P P
BogCpo3giny METDOM

Puc. 2 - CyyacHi memodu 06po6Ku 306paiceHb

TakuM 4YMHOM, MO>KHa 3pOOHWTHU BUCHOBOK, 1110 Ha JAHWUH 4ac He iCHye OJIHOTO
KOHKPETHOI'0 MaTeMaTHUYHOro MiAXoAy, SKUH JAacTb 3MOTY BHUPIIIMTHU BCi MocTaBJeHi
3aBJJaHHS i3 06p0OKU 300paKeHb /151 MOJIETIEHHS TPOBe/IeHHS PO3Mi3HABaHHS MOXEXK.

Bubip HeoOXigHMX MeTOAIB 3/iMCHIOETbCS B 3aJIeXKHOCTI BiJ cnoco6iB
BUSIBJIEHHSI TI0K€X, alapaTHUX MOXJIMWBOCTEH 3aco6iB OTpHMMaHHS 3006pakeHb,
dopMmaTiB  ¢aisaiB, 00YHUC/AIOBAJBHUX MOXJIMBOCTEH CHUCTEMH, MPOrpPaMHOro
cepeZloBHIIA PO3Ii3HABAHHA MOXEX 1 T. iH.
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PO3POBJIEHHA METOY 3AXHUCTY IH®OPMAIIIL ITPH YIIPABJIIHHI
CUJIAMHU TA 3ACOBAMU IUBIJIBHOTI'O 3AXUCTY

OpHiero 3 QyHKIIN AepKaBU € 3aXUCT HACeJeHHs, TEPUTOPii, HABKOJUIIHbOTO
NPUPOJHOTO CcepeJloBUINA Ta MallHa BiA HaA3BUYalHUX cutyanid (HC) wmisxom
3anobiraHHs TakuUM CcUTyanisaM, JikBifganii ix HacniakiB i HajJaHHA [AOMOMOTH
NOCTPaXK/Ja/MM y MUPHUK 4ac Ta B 0co6iMBUM mepiof [1]. Opranisaniss nuBiJIbHOTO
3axMCTy B YKpaiHi 6e3nocepeHbO NMOB’si3aHa 3 HalliOHAJbHOI 6€e3MeKOI0, TaK 3TifHOo 3i
cratTeto 12 [2] Jlep>kaBHa ciayx6a Ykpainu 3 Haa3Bu4yanHux cutyauiit (JACHC Ykpainu)
BXOJUTb [0 CKJI3Ay cuJ 6Oe3neku, Ha ski KoHCTUTyli€l0 Ta 3akoHaMU YKpaiHu
nokJiasieHo QyHKIIil i3 3a6e3neyeHHs HallioHAJIbHOI 6e3MeKH Jiep>KaBH.

Pedopma penenTpanisanii [3], mo Hapasi akTUBHO BiZj0yBa€TbCs, CTBOpHJIA
nepeyMoBHd i1 GOpMYyBaHHS HOBOI SKOCTi MOCJAYT, fKi OTPUMYIOTb MeLIKaHIi
06’eaHaHuX TepuTopianbHux rpomaj (OTT). B paMmkax cekTopasibHOI AelieHTpaJsi3arnii
cTBopwioTbcs lleHTpu 6e3smeku rpoMagaH (LIBI), mo A03BoJsAIOTL TpoMajaaM
3a0e3ne4YuTH, B [leplly Yepry, HaJleXXHUHN piBeHb 0e3NeKU XXUTTEAIANbHOCTI TPOMa/ifH,
no-zapyre, ebeKTUBHO OpPraHi3yBaTH CBOIO pOOOTY 3 MUTAaHb LIUBIJILHOTO 3aXUCTY.

flkicHe BHKOHAHHsS BCiX BHUIIe3a3HaUYeHUX OJYHKLIA y mepios, aKTUBHOI
JimkuTanisanii kpaiHM mepejab6ayae o6MiH BeJMKOW KijabkicTio iHpopmarnii. Ha
CbOTOJIHI cy4acHi iHpopMaliiiHi TexHoJioTil NOTpebyTh OopraHilallii BUCOKOTro piBHS
3aXUCTY JAHUX, TaK SIK ONepaTHBHA JO0CTaBKa iHdopmalii B mpoleci NOBCAKIAEHHOI
JiSIIBHOCTI B yMOBax JeleHTpasizauii, a came crBopeHHsa LUBI' B OTI, onmepaTvBHa
B3aEMOJIA 3 OpraHaMM /Jep>KaBHOI'0 YIIpPaBJiHHA Ta MiCLLeBOro CaMOBpAAYBaHHS,
IHIIMMU  MiHicTepcTBaMU Ta  BiJOMCTBAaMM  CYNPOBO/PKYIOTbCA  CKJIAAHUMU
iHpopMaLiiHUMHU npolecaMi [3], 6ibLIICTD 3 AIKUX MalOTh KOHQiEHLIIHHUN XapaKTep.

CTpaTeriyHo NpaBUJbHUM BUpIillleHHSAM MpoO6JieMH 3axUCTy iHpopMmalil €
BUKOPUCTAHHSl JOCATHEHb KpUNTOrpadii, OCKiJIbKM BOHA pO3LIMPIOE MOKJIUBOCTI
3axucTy iHdopMalii Ta 3abe3neyye ii 6e3neky B Mepexi. TakuM 4MHOM, nepej; HAMHU
CTaBUJIOCH BaXK/IMBe HAyKOBO-TeXHiYHe 3aBJaHHS — PO3PO06JIeHHS CYy4acHOTO0 MeTOAY
3axycTy iHdopMalil iHpopMaliliHO-aHAJNITUYHUX CUCTEM JJis 3AiMCHEHHS HaJinHOTO
Ta IIBUJKOrO YNpPaBJiHHA CWJaMHM Ta 3acob6aMM LUBIJIBHOIO 3aXUCTy B yMOBax
JlelleHTpaJiizanii Ta KoopAuHalii Aiu.

Po3po6sienni Mmetof 3axucty iHpopmauninnHux pecypciB JJCHC Ykpainu ta LIBT
Ha OCHOBI pO3LIMPEHUX MaTPUYHUX Ollepalliil KpuntorpagiyHOro nepeTBOPEeHHS:

1. Ha ocHoBI fanux napoJisi copMyJitoBaTU NEPBUHHY, He BUPO/KEHY MaTPUILLI0
KpUnTorpadiuHoro nepeTBOpPEeHHs.

2. Kopeknig  MaTtpuni  kpuntorpadgivHoro nepeTBOPEHHSI Ha  OCHOBI
IICEBAOBUNAAKOBOI NOCAiJOBHOCTI.

3. llepeBipka MPaBUJILHOCTI CUHTE3y MaTpuUIli KpunTorpadiuHoro
nepeTBOPEHHS.

4. KpuntorpadiuHe mnepeTBopeHHs iHdopMalii HA OCHOBI  MaTpullb
KpUnTorpadiuHOro nepeTBOpPEHHS.
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5. Ha ocHOBI mnceBAOBHMNAAKOBOI MOCJAIZOBHOCTI OyAyrOTbcAd  omnepawii
pPO3IIMPEHOTO MaTPUYHOTO KpUNTOrpadiyHOro nepeTBOpeHHs Y BUIAAIKOBO BUOpaHii
KIJIbBKOCTI.

6. Kpuntorpadiune mneperBopeHHs iHdopmalil Ha OCHOBI pO3LIMPEHOTO
MaTPUYHOTO KpUNTOrpadiyHOro nepeTBOpeHHs.

7. Ilepexiz 1,0 HACTYMHOrO LUKJIY KpUNTOrpagiyHoro nepeTBopeHHs (MyHKTY 2)
Py HassBHOCTI BXiZiHO1 iHpopmMalii.

Mogenp  mpouecy  peasiszanii  omepanii  po3LIMPEHOr0  MAaTPUYHOIO
KpunrorpadiuHoro nepeTBOpeHHs NpeJcTaBjeHa Ha puc. 1.
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Puc. 1. - Modeanv npoyecy peanaizayii onepayiii po3wupeHo20 Mampu4Ho20

KpunmozpagiuHo20 nepemeopeHHs

OTxe, po3pobsieHUM MeTOoJ, 3axXUCTy IiHPOpMaLiMHUX pecypciB Ha OCHOBI
pO3IIMpPEHUX MAaTPUYHUX onepaliiil KpunrorpadiuHoro nepeTBOpeHHs NPUAATHUN A1
BUKOPUCTAaHHS B iHpopMaliliHO-aHAJMITUYHUX CHUCTeMaxX IUBIJIBHOTO 3axXUCTy
Jlep>kaBHOI c1y»k61 YKpaiHU 3 HaJI3BUYaHHUX cUTyalliil Ta LleHTpiB 6e3neKku rpoMa/isiH.
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Yepkacvkull iHcmumym nocexcHoi 6e3neku imeHi I'epoie YopHobuas
HayioHasbHo20 yHIBepcumemy yugisibHo20 3axucmy Ykpainu,!
IHcmumym depcagHo20 ynpasAiHHA ma HAyKo8uXx 00CAidxHCeHb

3 yusisnbHozo 3axucmy, M. Kuig?

PO3PAXYHKOBA OLITHKA KJIACY BOTHECTIMKOCTI
BYAIBEJIbHUX KOHCTPYKIIIA KABE/IbHUX TYHEJIIB

Jnda  MaTeMaTU4YHOrO OINMCAHHA TeMIIepaTypHOro pexuMy IMOoXexXi Ha
3pOCTaroyil rijiini NponoHyeTbCA BUKOPUCTOBYBAaTH POPMYJly, 1110 HaBeJleHa HUXKUE, i €
Moaudikaliero GOpMyJd CTaHAAPTHOrO TEMIIEPATyPHOI0 PeXUMY MOXexXi, ika BijoMa
i3 cranpapty [1] Ta po6iT [2-3], MacmiTaboBaHOI 3 ypaxyBaHHSIM pe3yJ/bTaTiB, 10
OTPHMaHi y nonepesgHboOMY pO3ALIi.

@,,. —20
0, = ED+34SB—fg[8x+l] (1)

e

Jle MacuTabyiwodye 3HAaYeHHS cepefHbo06’€MHOI MaKCHMasbHOI TeMIepaTypu
noxkexi y ¢opmyui (1) BU3Ha4Ya€ThCS 32 BUPA30OM:

0, =20+345g8r, . +1] (2)

Jlnsa npeacTaB/ieHHA ClIaZal04yol TJIKU TeMIIepaTypHOr0 peXUMy M0oXKexXi MOXXKHa
BUKOPHUCTATH GOPMYJTY, 1110 BiINOBiZa€ JIiHIMHIN 3a/71€2KHOCTI 3MEHIIEHHS TeMIlIepaTypH
i Ma€ Taku# BUrasj [2]:

©,=0,, ——"=—(-r,,) 3)

Tyt napameTpud Oe:max, Tmax Ta 7 — BiANOBIJHO MaKCcUMaJlbHa cepeHbOOO EMHaA
TeMIepaTypa, 4ac JOCATHEHHSI MaKCUMaJlbHOI cepellHbOOO’€MHOI TeMIepaTypu Ta
TpuBaJicTb mnoxexi. LI mapaMeTpu 00YMCIIOIOTBCA 3a BHUpas3aMU perpeciiHux
3aJIeXKHOCTEH, SAKi Oy/M oZieprKaHi 3a pe3y/JbTaTaMy NPOBeJEeHHS NOBHOTO GaKTOPHOTO
eKCllepuMeHTy [4].

3 ornsay Ha TpOBeJeHI JOCi/)keHHs1 Oysia 3anpolNoOHOBaHA MeTOJMKa
pO3paxyHKOBOI  OLIiHKA  BOTHECTIMKOCTI  3aJ/li300€TOHHUX  OTOPOJKYBaJbHUX
KOHCTPYKIIil KabesbHUX TyHesiB. /laHa MeTo/JlKa ONIMPAETHCA HA TaKi NPOLEeAYPH.

1. BusHavyawTbhca napaMeTpH [Jis NoOy/lyBaHHS TeMIepaTypPHOI KPUBOI pEXXUMY
noXeXi y kabeJbHOMY TYHeJli: MaKCMMaJibHa TeMIlepaTypa MoXexi, 4ac il JoCATHEHHS
Ta TPUBAJIICTD MOXKEXKI.

2. ByayeTbcsa TeMnepaTypHa KpUBa pexXUMy NMOXKeXi y KabeJIbHOMY TyHeJ.

3. Y pe3yJsbTaTi po3paxyHKy OyAYIOTbCS PO3MNOAIIA TEMIEpPATypu MO Nepepisy
OTOPO/>KEHHSI KabeJbHOTO TYHeJ0 Yy 4Yac, KWW BiJNoBilae HeOoOXifHOMY KJacOBi
BOTHECTIMKOCTI.
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4. flkimo TeMnepaTypa Ha HeoOirpiBHid cTopoHi He nepeBuinye 140 °C, MoxxHa
POGUTU BHCHOBOK 110 LIiJIICHICTh Ta TeMmJo i30/1l0Baj/ibHA 3[JaTHICTh Bi/INOBiIa€ JaHOMY
KJIAaCOBi BOTHECTIiMKOCTI.
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CUCTEMA NNEPEJAYI JAHHUX HA BEJIMKI BIICTAHI
A4 BE3IIJIOTHOT O JIITAJIbBHOI'O AITAPATY

Yumano 3ajay, fAKi BUPIWYTbCA Cy4aCHUMHU KOMIUIEKCAaMH 0e3MiJIOTHUX
JitanbHUX anapatiB (BIIJIA), BUMaraoTb HasiBHOCTi BHCOKOIIBUJKICHUX JIiHIN nepeaadi
iHpopmMmanii mixk BIIJIA i HazemMHuM kKoMiviekcoM ynpaiaiHHA (HKY) [1]. Hanpuknag,
3aBJlaHHA ONEpPaTUBHOTO MOHITOPUHIY abo pO3BiJKM 3a AomnoMororw TexHosorid BIIJIA
nepefbayaroTb OTPUMaHHA Ha 60pTy i foctaBKy Ha HKY pacTtpoBux 300paxkeHb pi3HOI
PO34iJIbHOI 3JaTHOCTI, 110 OTPUMYIOTBCA 3 JATYUKIB Pi3HUX Aialla30HIB JOBXKUH XBUJIb.

Haii6isnbi nmomypeHa Ha CbOTOAHIIIHIM AeHb TEXHOJIOTisa nepenadi iHpopmauii
noJiira€ B Oe3nepepBHIM TpaHCAALIl 300pakeHHS IMiJ 4Yac HOro OTpPHUMaHHA B
nudpoBoMy abo aHa/JOroBoMy ¢opmari, CTPYKTypa SKOro He 3MIHIOETbCH MNPOTArOM
ycboro noJsiboTy. Heo6xigHO BpaxyBaTy, 1110 6e3nepepBHa TPaHC/ALS 300pakeHb Ma€
TakKi 0COBJIMBOCTI:

— 3HayHa yaCTHHa BidyasbHOI iHpopMallii MoKe He MaTH LIIyKaHHUX 03HaK;

— BifCyTHS rapaHTisi JoCTOBiIpHOI foCcTaBKHU iHGopMallii;

— NOTpiOHe MOCTiliHe BUNPOMIHIOBAHHS CHUTHaJy IepejaBayeM, L0 J03BOJISE
Jierko BUABUTHU BIIJIA 1 BCTaHOBHUTH KO0 KOOPAWHATH.

[cHyto4a TexHOJIOTiSA JOCTAaBKU 300pakeHHS He e(peKTUBHO BUKOPUCTOBYE peCypCU
paZiiokaHasy. Y 3B'I3Ky 3 LIUM CTa€ aKTyaJIbHUM BUPIlLIEHHS] HACTYTHUX 3aB/jaHb:

— peanizauifa ¢yHKLil rapaHToBaHOI AocTaBKM (0C06JMBO A/l 300pakeHb
BHCOKOI pO3/1iJibHOI 3/JaTHOCTI);

— peasizalifa afanTUBHOIO 3HWXKEHHHA PO3AIJIBHOI 34aTHOCTI BiZjleONOTOKY B
3aJIeXKHOCTI BiJi aKTyaJIbHOTO OI0/I)KETY KaHa/ly 3B'I3KY;

— PpeaJiizallii MOXJIMBOCTI OTPUMAaHHSA MHUHYJIOTO 3HIMKA B MOBHINA pPO3AiJNbHIN
3/1aTHOCTI 3 METOI0 YTOYHEHHS JleTaslel 300pakeHHs;

— CTBOpPEHHsl aJlalTUBHOI cUCTeMU Mepeaadi iHpopmarii, 37aTHOI ePpeKTUBHO
BUKOPUCTOBYBAaTH EHEPreTUYHUH i CIEKTpaJbHUM pecypc KaHasly 3B's3Ky [3].
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Ax nmpaBusio, Ha 60opTy BIIJIA po3MillylOTbCS He MeHIle JBOX CUCTEM 3B'A3KY:
JlyIlJIeKCHa/HaNliBAyIJIeKCHa anaparypa nepefadi KOMaHAHO-TeJleMeTprU4YHOI iHpopMarii
Ta CUMILJIEKCHA CUCTeMa Nepefadi iHpopMalili KOpUCHOro HaBaHTaXeHH:A [2]. Anapartypa
nepeiadi KOMaHJHO-TeJeMeTpU4yHol iHdopMalil mpu3HayeHa /[AJis HU3bKOIIBU/KICHOI
nepefayi koMaHgHoi iHpopmMauii 3 HKY Ha 6o0pTt BIJIA i manoi mBHAKOCTI mepenaayi
TeseMeTpUyHOI iHpopmarnii 3 6opty BIIJIA nHa HKY. AnnapaTtypa nepeznadi inpopmauii
KOPHUCHOI'O HaBaHTAXEHHA IpU3HAYeHa [Jd OJHOCTOPOHHBOI BHCOKOLUBUJKICHOI
nepejayi iHpopmallii KoprcHoro HaBaHTakeHHs 3 6opTa BIIJIA Ha HKY.

[Ipamuii 3B'a3ok Mk BIJIA i HKY B pgianasonax HazaBucokux 4dactot (HBY)
MOXJINBUHM TUIBKUA B MeXax MpsAMOi BUAUMOCTI. /i mifiBULIeHHS HaJiMHOCTI KOMILIEKCY
BIIJIA Ha 6GOPTY BCTAHOBJIIOIOTHCA KiJibKa NMpUHMaYiB pi3HUX [lialla30HIB JJOBXXHMH XBUJIb
[2]. Tlepepaya TeneMeTpuuHoi iHdopMalii MpyM NoOJbOTAaX Ha BeJMKI BiAcTaHi Moxe
3/iMICHIOBATHCS 3a JONOMOIOK CyNMyTHUKOBUX cucTeM 3B'sA3Ky (Iridium, Globalstar i in.).
BucokomBuiKicHa mnepefada iHpopMalii KOPHUCHOrO HaBaHTAXEHHS MOXE TaKOX
3/IMCHIOBATHUCA Yepe3 MaJIOpO3MIpHi CyIlyTHUKOBI TEPMiHaJIY, 10 BUMAara€ yCTaHOBKU Ha
60opT JIA BHCOKOHAINpaB/JeHOI aHTEHU 3 MOMJIMBICTIO CKaHyBaHHA. Y HaWIpoCTilIOMY
BUIA/IKY Iie apaboJliyHa aHTeHa Ha OMIOPHO-IOBOPOTHOMY NMPUCTPOI.

He3BakaroyM Ha BeJIMKY KIUJIBKICTb MOXJIUBUX BapiaHTIB peasizauil cucrem
nepejadi  KoMaHAHO-TejleMeTpu4yHoi iHdopmanii Ta iHPopmanii KopucHOro
HaBaHTAXEHHS, ONTUMAJIbHUM i Hal61JIbIlI YaCTO BUKOPUCTOBYBAHUX 3a/IMILAETHCSA BU/
3B'A3Ky, NIpU SIKOMY JlaHi nepezawTbcsd 6e3nocepeanbo Mixk BIIJIA i HKY. ¥V npomy
BUNAJIKy BJAETbCA peasisyBaTH MOXJIMBICTL Mepefadi iHdopMalii 3 BeJHKOIO
IIBU/KICTIO, HEJOCTYIIHOK CYNyTHUKOBUX CUCTEM 3B'A3KY, 1 IPH LIbOMY He 3aJsiexaTH
BiJ| CcTallioHAapHUX LMBIJIBHUX CHUCTeM 3B'A3Ky. OAHMM 3 o6Mexyrouux ¢(akTopiB €
BiZcTanb pagioBugumocti Mixk BITJIA i HKY.

Bes ypaxyBaHHs pedpakliii B aTMocdepi i mpu BiACYTHOCTI nepemko/ Ha MIAXY
NOLIMPEHHS PafliOXBUJIb ICHYE MOXJIMBICTb OpraHisauil npsiMmoro 3B'si3ky Mixk BIIJIA i
HKY Ha panbHocTsiX o 200-300 kM. [Jlig migBULeHHSA JaJbHOCTI POGOTH CUCTEMH
3B'A3Ky HeOOXiAHO 30iJbLIyBaTH BHUCOTYy IOJbOTY | BUKOPUCTOBYBAaTH LIOIJIOBI
cnopyau aJs autenyd HKY (puc. 1).

Puc. 1 - [lanbHicmb npsamoi eudumocmi BI1/IA e 3aaexcHocmi 810 sucomu noabomy
i sucomu nidiiomy anmenu HKY
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Puc. 2 - 3amyxaHHs cueHasy Ha mpaci 0415 pi3HuUX dianazoHie do8X}CUH X8U/1b I npu
pi3Hili eidcmani mixc BIIJIA | HKY

Besvka Bigctanb Mixk BITJIA i [IKY npu3BoAUTE 1,0 BEJIMKOTO 3aracaHHs CUTHaJly Ha
Tpaci (puc. 2), ske Heo6XiTHO KOMIIEHCYBaTH MiZIBUIIIEHHSIM BUXi/IHOI OTY>KHOCTI CUTHAJTy
nepeaBayiB i BAKOPUCTAHHSIM aHTEHHUX CUCTEM 3 BEJIMKUM KOeil[iEHTOM MOCUJIEHHS.
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O6ecnMJIOTHBIMU JieTaTeJbHbIMU anmnapatamu// BecTHuk CHOUPCKOrO TroCyJapCTBEHHOIO
a3POKOCMHYECKOTO YHUBEPCUTETA UMEHH aKkajgeMuka M.®.PemerHeBa. Beinyck 2 (42) / ri. peg.
n.1.H. KoBases W. B. - KpacHosipck: Cu6I'AY, 2012. - C.86-91.

3. boes H. M. ApanTuBHOe H3MeHEHHE IapaMeTpPOB IUPPOBBIX CHUCTEM CBS3H
KOMILJIEKCOB 6eCIUIOTHBIX JIeTaTeJbHbIX amnmnapatoB// 22-a1 MexayHapogHas KpbiMckas
koHepeHus "CBY-TexHMKa Y TeJeKOMMYHUKalNMOHHble TexHosoruu", 10-14 cenr., 2012 r.:
MaTepHuasbl KoH).: B 2 T. T.1.

YIK 614.841.415

Ilepezin A, Kpuwmans /]., kaHO. HayK 3 depiic. ynp.,
Hysiuzin 0., kaHO. mexH. HayK, doyeHm
Yepkacwbkutl iHcmumym noscexcHoi 6e3neku imeHi I'epoie YopHobu15
HayionasvHo20 yHigepcumemy yuegiibH020 3axucmy YKpainu

AHAJII3 TEMIIEPATYPHUX PO3IIOAL/IIB Y KAMEPI BOFHEBO'l'ul'lE‘Il I1PH
BUIIPOBYBAHHI 3AJII30BETOHHOI IIVTUTU HA BOTHECTIUKICTb

Y cyyacHoMy Oy/JiBHULITBI, OCHOBHMMH MarepiajamMu [ OyAiBeJbHUX
KOHCTPYKLiHA € 3a/i300eTOH, MeTas. 3a/i300eTOHHI KOHCTPYKILil Mif BIUVIMBOM BOTHIO
BTpavyaloTh HeCy4yy 3JaTHICTb Ta MiljHiCTb. 3abe3MeuyeHHs MOXKEeXHOI 6e3MeKd B yMOBax
CbOTO/IEHHSI 3aJIeXXUTh BiJl 3aCTOCYBaHHSl Oy/liBEeJIbHUX KOHCTPYKLiM i3 rapaHTOBaHOIO
MeXeK BOTHEeCTIMKOCTI. /[lyid BU3HAYeHHS CTYINEeHI0 BOTHECTIMKOCTI OJHUM i3 MeTO/iB
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BUIIPOOYBAHHSA € IPOBeJIeHHA JOC/Ii/PKeHHS y Clleljia/iIbHUX BOTHEBUX BUIIPOOYBaIbHUX
neyax, 3MiCT SIKOTO MOJIITA€ Y BU3HAUYEHHI NPOMIXKKY Yacy BiJj IOYaTKy BUIIPOOYBaHHSA
[0 HaCTaHHA OJHOTO 3 HOPMOBAHUX JJid [JaHOI KOHCTPYKLilI IpaHUYHUX CTaHIB
BOTHECTIMKOCTI B yMOBaX CTaHAapPTHOTO TeMIIepaTypHOro pexxumy [1].

[l TpoBeJleHHs BOTHEBOTO €eKCIEepUMEHTY OyJI0 CTBOPEHO MNPOTOTUI
MaJsiorabapuTHOI BOrHeBoi medi. BorHeBy miu 6y/si0 BUKOHAaHO 3 TPbOX CTOPiH, W10
JI03BOJIUJIO AOCTIKYBaTU GparMeHT 3a/1i300€TOHHOI CTiHM B YMOBaXx peasibHOI MOXeXi.
Y BorHesiu neyi € OTBip /11 BUXO4Y IPOAYKTIB FOPiHHA Ta 4 OTBOPHU JJ1S NAJIbHUKIB.

®dparmMeHT 3a/1i300€TOHHOI CTiHM - Ile MPOCTOPOBA KOHCTPYKLisd. ApMyBaHHSA
KOHCTPYKIiM CTiH | IVINTH NEpeKpUTTs, a TAKOX MaTepiasu, AKi 3aCTOCOBYBAIMCH:
06eTOH Ta apMaTypa, BiZnoBifaid BUKOPUCTOBYBAaHUM INpPU OYAIBHULTBI >KUTJIOBUX
OyJMHKIB MOHOJIITHOrO 3a/1i306eTOHy. 3a [J0OMOrOK0 CTaHAAPTHOI po36ipHOI
onaJjsiyoku 6y/10 BUTOTOBJIEHO GparMeHT CTiHU [J1S IOCTiPKEHHS.

BuMiproBaHHA TeMmIlepaTypu B Iledi NPOBOJAMJIOCH 3a JOIOMOIOK TepMonap
TXA-2388 3 pgiamerpoMm gpoty 1,25 MM, fAKi MOXHa BHUKOPUCTOBYBAaTH JJIS
BUMIipIOBaHHs TeMnepaTypu B Aiana3oHi Big 0 7o 1300 °C Ta TepMicTopiB, iKi MOXXHa
BUKOPHCTOBYBATH [IJIsl BUMipIOBaHHS TeMIepaTypH B Aiana3oHi Big -30 go 300 °C.

J1s1 3HATTA UMPPOBUX 3HAYEHb TEMIIEPATYPU B MiCLAX YCTAHOBKH TEpPMOIapH
BUKOPUCTOBYBABCS MOAYJb aHajsoro-uudpoBoro mneperBopeHHs (ALIl) curnany
TepMoMapH, JaHUH MOAyJb OyJi0 cnelialbHO po3po6seHO B iHCTUTYTI, BiH J03BOJISIE
NPOBOAUTH BUMipIOBAHHSA TeMIlepaTypH 3 uyTauBicTio B 0,25 °C.

[lif, yac npoBe/ieHHs BUNIPOOYyBaHHS TeMIlepaTypa B nedi BiZjmoBizana BuMorau,
110 perJilaMeHTOBaHiI CTaHAApTOM. BidyaJlbHUM OrJIAZ0M BCTAHOBJIEHO, L0 BTpPAaTH
LUTICHOCTI, TenJioi30J/il0Ba/IbHOI Ta HeCcy4oi 3JJaTHOCTI 3pa3Ky He BiabOyJsocs, aje 3
JOCJIIIPKYBAHOT 0 3pa3Ka lnoyasia BUAIIATHUCA BOJa Ta IapyBaTH.

Ha pucynky 1. mokasaHo JiHiMHY WBHUAKICTb HarpiBaHHsS KaMepu Ieui:
TeMIlepaTypHO-4aCoOBY 3a/IeXHICTb B KaMmepi Bor"eBoi mneyi, ge T4 - [gaTyuk,
BCTAaHOBJIEHUH 0111 OTBOPY AJIA NaJbHUKA; TS5 - AAaTUYUK TeMIlepaTypH, BCTAaHOBJIEHUU
O/1M>K4e [0 OTBOPY AJi BUXOAY NMPOAYKTIB ropiHHsa; T6 - faT4MK, BCTAHOBJIEHUU 6isd
BUINIPOOYBa/JibHOTO GparMeHTy.
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Puc. 1 - TemnepamypHo-4yacoea 3a/1exHICMb 8 KaMepi 802He80I neui

Buxoas4u 3 OTpMMaHUX JJaHUX, MOXKeMO 3pOOUTH HACTYIIHI BUCHOBKH.

BucHoeku. IlpoBejeHe [0C/iIKeHHA I0KasaJjo, 110 €KCIIEPUMEHT, B SKOMY
BU3HaA4yaJacs TeMIlepaTypa Y KOHTPOJbHUX TOYKAaX KaMepH BOTHeBOI Iledi NpoBeJeHU
y BIiJINOBIAHOCTI [0 BHUMOI CTaHJAPTIB NpOBeJleHHSI BUNPOOYyBaHb 3aJ1i300€TOHHOI
CTiHM Ha BOTHECTIiMKicTb. Pe3ysbTaTy, 1110 OTpUMaHi Npu NpoBeJeHHI BUIPOOYBaHb €
JOCTOBIpPHUMMU.

CIIMCOK JIITEPATYPHU
1. ACTY ISO/IEC 17025: 2006 3aranbHi BUMOTH [0 KOMIIETEHTHOCTI BUPOOYBaIbHUX
Ta KaJibpyBaJibHUX J1abopaTopii.
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HayioHasbHo20 yHIBepcumemy yugisibHo20 3axucmy Ykpainul
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BOTHECTIMKICTb 3AJII30BETOHHUX BAJIOK B YMOBAX BIL/IUBY
ITAPAMETPUYHUX TEMIIEPATYPHHUX PEXKHUMIB IT1OKEZKI

B ocTaHHI AeCATUJIITTA NIPOBEJEHO BeJUKY KIIbKICTb JAOC/I[KEHb 110 PO3BUTKY
HOKeX, y MPUMILIeHHSAX Ha MO/JieJisiX IOBHOTO MacwTaby [1], ujo fasio 3Mory po3poouTH
METO/IMKH TeMIIePAaTYPHUX PEXKHUMIB MOXKEXK MAaKCUMaJbHO HAOJIMXKEHUX [0 PeaibHHUX.
OuiHka BOTHeCTIMKOCTI 3a/1i300eTOHHHUX 0aJlOK 3 BUKOPUCTAHHAM pPO3PaXyHKOBUX
MeTO/iB 3a YMOBU MapaMeTPUUYHOTO TeMIIepaTypHOTO PEeXUMy MNOXKexi nepejdavyae
NoOyA0BY JiiarpaM I'PaHUYHUX IJIACTUYHUX MOMEHTIB 32 MapaMeTPUYHOTO BOTHEBOTO
BIUIMBY Ta 3a TeMIIEpaTypHHUM pEXHUMOM, W0 BiJNOBilaE CTaHAAPTHIN KpUBIK
TeMIlepaTypa — dac.

Jlna BUBYEHHS PO3MOJiJeHb TeMIepaTypUu N0 Nepepi3y 3a7i300eTOHHUX 0a/I0K
IpY TEeNJIOBOMY BIIMBI Ha HUX IMOXEeXI i3 peXXMMoM, 10 HaOJMKEeHUU [0 pealbHOTO
OysJla BHUKOpMCTaHa pO3paxyHKOBA MeTOJMKA, 110 3aCHOBaHa Ha pO3B'A3KY
HeCTallioHapHOTO piBHAHHA TeIJonpoBigHocTi [2]. BigmoBigHo [0 mnepepisy
3a/1i300eTOHHOI 6a/IKKU OyJiM NMPOBeAEHHI pPO3paxXyHKM Ta OTPUMaHiI TeMmepaTypHi
po3mOoAijieHHd MO0 TIepepi3y KOHCTPYKUil Yy KOHTPOJIbHI MOMEHTH d4acy, L0
BiZIMOBiAAIOTH CTaHAAPTHOMY PsAAY KjaciB BorHecTtikkocTi R 30 - R 120.

Jnsa mnopiBHAHHA OyJiM TNpoBeJeHi NOJiO6HI po3paxyHkd [2, 6] 3a yMoOBH
CTaHZAPTHOI'0 TEMIIEPATYPHOTO peXUMY IMoxKexi. Pe3ysbTaTh po3paxyHKy y BUIJIALL
TeMIlepaTypHUX PO3MO/iJaiB M0 nepepisy 3asi306eToHHOI 6anku 240x600 HaBeAeHi Ha
puc. 1.

30xs 45 x8 60 xs8 90 xs8 120xs  130xs 180 xs

0 400

Puc. 1 - Po3nodinau memnepamypu no CcuMempuy4Hill NO/A08UHI nepepizy
3a.41i306emoHHOI 6a/KU Yy pi3HI MOMeHMU yacy 0158 CMAaHOapmMHO20 mMemnepamypHo20
pexrcuMy noxcexci
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[l BU3HAYeHHS Hecy4ol 3JJaTHOCTiI AO0C/i/PKyBaHOI 3aJ1i300eTOHHOI 6aJiKu
BUKOPHUCTAHO PO3PaxyHKOBI NpoLeAypH, 1[0 HaBeAeHHi ¥ po6oTi [2]. [licisa BUKOHaHHSA
po3paxyHKiB Oy/id BU3HA4YeHi rpPaHUYHI MJIACTUYHI MOMEHTH, 0 HaBeJeHi y BUTJIA/I
rpa¢ikiB Ha puc. 2.

450 M =0, KH-m . .

- 1 1

& iy Iy =i
W Wi 154

£
Lr

Puc. 2. - I'pagiku 3asexcHocmeli 2paHUYHUX NAACMUYHUX MOMeHMI8 810 3HAYEHHS
yacy mpueasocmi nodcexci 8i0nogidHO cmaHdapmHuUM Kaacam eozHecmilikocmi 045
3a.1i306emonHoI 6aiku 240x600 MM npu pi3HUX MeMNepamypHuUX pexcumax noxcexci: 1 -
cmaHdapmHull memnepamypHuil pexcum; 2 — memnepamypHuUll pexcum, po3paxosaHull
npu koegiyienmi npopizie 0 = 0.0045 m%°> ma wiabHOCMI NOXHCEHCHO20 HABAHMANCEHHS
qem = 1200 M/Ixc/m?; 3 — memnepamypHull pexcum, po3paxosaHulli npu kKoegiyienmi
npopizie 0 = 0.0045 m%> ma winbHOCMI NOHCEHCHO20 HABAHMANCEHHS Qim, = 850 M/Ixc/MZ;
4 - memnepamypHuli pexcum, pospaxosarutl npu koegiyicnmi npopizie 0 = 0.0045 m%5> ma
WiAbHOCMI NOXHCEHCHO20 HABAHMANCEHHS qt,m,= 500 M/xc/M?

['padiku, 306parkeHi Ha pUC. 2 MOKA3yHTh, 1[0 CTAHAAPTHUK TeMMepaTypHHUH
PEeXXUM MNOXKeXi € HaWOibIl KOPCTKUM i MPU3BOAUTH A0 NOCTIMHOTO 3MeHUIeHHS
FPAaHUYHOTO MOMEHTY Ha BiAMiHY BiJ IHIIMX, 110 MawTb TOPU30HTAJbHI TiJIKH,
3yMOBJIEHI CHAJHOK TiJIKOIO PpO3pPaxOBAaHOI'O TeMIIEpAaTyYpPHOIO pexuUMy IOoXexi 3a
napaMeTpaMu MPUMILleHHA.

CIIMCOK JIITEPATYPHU

1. Shnal, T., Pozdieiev, S., Yakovchuk, R., Nekora, 0. Development of a Mathematical
Model of Fire Spreading in a Three-Storey Building Under Full-Scale Fire-Response Tests//
Lecture Notes in Civil Engineering, 2021, 100 LNCE, pp. 419-428.

2. ACTY-H b EN 1991-1-2:2010 €Bpokog 1. /il Ha koHcTpykuii. YactuHa 1-2. [lil Ha
KOHCTPYKLII MiJ 4ac noxexi.

3. 1. Fletcher, S. Welch, Behaviour of concrete structures in fire// Environmental Science,
Physics doi:10.2298/TSCI0702037F

4. Dao Duy Kien; Do Van Trinh; Khong Trong Toan; Le Ba DanhFire Resistance Evaluation
of Reinforced Concrete Structures// 2020 5th International Conference on Green Technology
and Sustainable Development (GTSD), DOI: 10.1109/GTSD50082.2020.9303102.

5. Shnal, T., Pozdieiev, S., Nuianzin, O. Sidnei, S. Improvement of the assessment method
for fire resistance of steel structures in the temperature regime of fire under realistic conditions
// Materials Science Forum, 2020, 1006 MSF, pp. 107-116.

6. Inanp T. M. P03BUTOK HayKOBUX OCHOB PO3PAxyHKOBOI OI[iHKM BOTHECTiMKOCTi
6y/iBeJIbHUX KOHCTPYKLiH 332 YMOB BIJIUBY IapaMeTPUUHUX TeMIIepaTYPHUX PEXHUMIB NMOXKEX :
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YAK 614.841.12:539.377

Cemepak M.1, 0-p mexH. Hayk, npogecop,
Muxatiruwun M.?
HayionasnvHull yHigepcumem «/IbgigcbKa nosaimexHika»!
Yepkacvkull iHcmumym nocexcHoi 6e3neku imeHi I'epoie YopHobuas
HayioHanbHo20 yHI8epcumemy yugisibHo20 3axucmy Ykpainu?

AOCIIAXXEHHA BIIVIUBY BITPY HA KYT BIAXWJIEHHA
®AKEJIY IOJIYM'A

B po60Ti 3M0/1e/1b0BaHO NOXeXY HaQTONPOAYKTIB, AIKi NPOJIUTI B 06BalyBaHH4,
Ta BU3HAYe€HO TeIJVIOBUM BIUIUB Bij ¢dakesa mojym’ss Ha BepTUKaJbHUM CTajleBUU
pe3sepByap (paai - PBC), skuid posramoBanuii nopyd (puc. 1). [Ipu nbomy A0CIiIKeHO
BIJIMB LIBU/IKOCTI BITPYy Ha KyT BiJIXUJIeHHs paKesy MOJyM sl

Paxen
HomyM 'R 2r

\..___.. PBC

()
X

&
Y

Puc. 1. - Cxemamuy4He 306pasxceHHs1 8I0XUNEHO20 (hakeay NoaAyM's

MaTemMaTHuHe MOJeJNIOBaHHA NPOILECiB TemI006MiHY 3YMOBJIEHHUX MOXEXEI0
3a3BHMYail 3BOJUTBHCS [0 BU3HAUYEHHS iHTEHCUBHOCTI TEMJIOBOTO BUIIPOMiHIOBaHHSI.
[HTEHCUBHICTb TEIJIOBOT'O BUMpPOMiHIOBaHHA - q (BT/M2) mixk dakesom moaym’ss Ta
OTOYYIOUUMU NpeiMeTaMU BU3HAYa€eThCs 3a popmysnoto Ctedpana-bosbiMana:

q = &4 567" [(1%)4 - (1%0)4] “Yao1, (1)

-1

1 1 o . .

Jie & = (e— t—- 1) - MPUBEJIEHUM CTYIiHb YOPHOTH, & — CTYMiHb YOPHOTHU
1 2

npeaMeTa 110 HArpiBa€ThCs, €, — CTYNiHb YOPHOTHU Qakesy Noaym's, P,_,; — KyTOBUHU
koedinieHT, T; - TeMnepaTypa NOBepXHi IpeJMeTa, 110 HarpiBaeTbcs, T, — TeMnepaTypa
dakesa noaym’s, K.

Ax BuaHo 3 ¢opmynau (1) IHTEHCUBHICTb TENJOBOrO BUIIPOMiHIOBAaHHS
NpSMONPONOPLINHO 3a/JeXKUTh Bifj KyToBoro koedinieHTy ,_;. KyroBui koedinieHT —
Ile TeOMeTpUYHA XapaKTepUCTHKA, fIKa BPaxOBYE TeOMeTpPU4YHI po3Mipu dakeiny
NOoJIyM'sl, KyT HaXWJly Ta B3aEMHe pO3TallyBaHHS MOJIYM'sl i IpeAMeT, 1[0 HarpiBaeThCs.
Jns faHoi Mmojeni noxexi KyToBUM KoediljieHT MO>KHa BU3HAYUTH 3 popmy.u (2):

t//Hzlcose(AlCOS(;SJr LA,). (2)
Vi
[Ipu nbomy:

L:%, Xz%; ¢:sin’1(}§(> (3)

181



p— Ll L-(X -2 Jsine o (x =2 Jsino , 4)
B B B
B =[(x2 ~1)cos?0+(1- ¥ )sinze}%, (5)
XZ
A = IO% f(v)dv, (6)
3 sinv . (7)
f(V)_(1+ L2+ X? - 2XLsin @) +2(Lsin0— X )sinv

ne | - nopxuHa pakeny nosaym'si, M; I' — paziyc dpakesa nojaym's, M; x — BicraHb
BiJl LLeHTpy ¢akesia 10 ONPOMiHIOBAHOI MJIOIMUHU (B AaHOMYy BUNAJAKYy A0 CTiHKU PBC
Ne2), m; 0 - KyT BiaxuseHHs ¢akesy mosym's, pad; B - KyT, Miji AKAM po3TanioBaHa
ONpOMiHIOBaHa IJIOIMHA, pad.

KyT BifxuieHHs ¢akesy mojsyMm's B HaCJAiZJ0K Ail BITpy BU3HAUYEHO 32 MO/IEJIJII0
3anponoHoBaHo0 Tomacom [1]. Mojesb 6a3yeThCs HA OCHOBI eKCIIEpUMEHTAJbHUX
JlaHuX. EKclieprMeHT IMoCTaBJieHO Ha JepeB’sHid Oyaisai. [lpoTe gaHy Mofesb
OPUUHATO BUKOPUCTOBYBATHU /I PO3pPaxyHKy BigxuseHHs ¢akeny MoayMm'ss npu
ropinHi HapTonpoAyKTIB [2].

-0.49

cos(0)=0.7(V")

, (8)
=% ©)
v :(Z%”rjs, (10)

ne Ve — mBUAKICTB BiTPY, M/C; Vy — XapakTepuUCTUYHA WIBUJKICThb BITPY, M/C; g —

. . - Ke
IPHUCKOPEHHs BUILHOTO NaJliHHSA, M/C% m — MacoBa IIBU/AKICTb BUTOPAHHS, /c-Mz; Pu _
T'yCTUHA NOBITpS, kKe/M?3.

Pl

T

66 -




Ha pucyHky 2 npejcTaB/ieHO 3a/1€XKHICTh KyTa BiiXWUJIeHHS Qakesy MoJyM's Bij
IBUAKOCTI BiTpy. 3 rpadiky BUAHO, 1110 BXKe NPU MiHiMasIbHIN WIBUAKOCTI BiTpY 1-2 M/C
dakes moJsiyM's BiAXUAATHMETBCSA Ha KyT OHAa/, 60° BilTHOCHO BEPTUKaJIbHOI OCI.

OTpuMaBLIM 3HaUYE€HHS KyTa BiJlXWUJIeHHs paKesa MOKHa po3paxyBaTH KYyTOBUM

koedinienT BunpoMinenHa - Y2, 3a ¢popmyaamu (2)-(7) HNpoBeAE€HO PO3PaAXYHKH.
BcTaHOBJIEHO 3aJ/1€XKHICTh KyTOBOTO KoedilliEHTY BiJ IIBUAKOCTI BiTpy.

CIIUCOK JIITEPATYPU
1. Thomas, P. H, 1962. Some observations of the effect of wind on line plumes. Fire
Research Notes 510.
2. Lees, Frank P. Loss prevention in the process industries: hazard identification,
assessment, and control / Frank P., Lees. - 2nd ed. p. cm.
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PO3POBKA CUCTEMH MOHITOPHHTIY
3A JIICOITOKEXKHOIO CUTYALIEIO 30HHU BIAYYKEHHA

JlicoBi moxkexxi Ha TepUTOPIAX, 3a0py/IHEHUX PaAAIOHYKJiJaMHU, BiHOCATHCA [0
0C006/IMBO pafialiiiHO Hebe3NeYHUX /1S HaceJleHHS Ta JOBKII/IA ABULY, O i 3yMOBJIIOE
aKTyaJIbHICTb NHTaHHA MOIIYKy ONEepaTUBHUX METOAIB 1 3aco0iB BHABJIEHHA Ta
KapTyBaHHA M0KeX y CKJIaJJHUX MeTe0yMOBax 3a HAABHOCTI MacKyBaJIbHOI Aii gumy. Jlo
neplioyeproBux IMpobseM, O0e3yMOBHO, CJiJ BiJHECTM MHUTAHHA CBOEYACHOI Ta
JIOCTOBIpPHOI OL[IHKU MO>KeXXHO0I HeOe3MeKH JIiCOBUX TEPUTOPiK B HOpHOOMIBCHKIN 30Hi
BiguykeHHs (U3B) Ta 3amobiraHH YTBOPEHHIO J[yKepes i MPUYUH BHUHUKHEHHS
NOXKeKOHeO6e3MeuHUX CUTYallil.

[Ipo6sieMa 3HWXKEHHS pajialiiHUX PU3UKIB Ta TNOM'SIKIIeHHS1 HacaifKiB
pajialniiHMX aBapikl B KpaiHi Mae mnepuioyeproBi 3HauyeHHs micass YopHOOUJIbCbKOI
Katactpodu, a ii BUpilleHHS BiAHOCUTbCS A0 NpiopuTeTHOI chepu 3abe3nedyeHHs
eKoJioriyHoI 6e3neku. [IpobsieMa Mae MXKBiJOMUMM Ta MiXKperioHaJibHUW xapakTep i
noTpebye KOMIJIEKCHOTO MiZiIX0Ay Ha Aep>kaBHOMY piBHi. Lli o6cTaBUHY, 3 0JHOTO OOKY,
BU3HAYWJIM HEOOXiJHICTb CTBOPEHHSI CUCTEMU KOHTPOJIIO 3a JIICONOXXEKHUM CTaHOM Ta
paaioekoJsioriyHolo cutyaniero B U3B, a 3 Apyroro - o6yMOBJIOIOTH BUMOTH LI0J0
opraHizaninHo-QyHKIiOHaJbHOTO i HOPMAaTUBHO-IIPAaBOBOIO 3abe3neyeHHs],
NpOrpaMHO-TEXHIYHOT'O OCHAIlleHH Ta iHpopMaliiHUX NOTOKIB [1].

BuacHi aepokocMiyHi Ta pyxauBi pajiodizuyHi 3acobuU  J03BOJISIOTH
BUKOPUCTOBYBAaTHU IX [JJd BHUPpIilIeHHA 3aBJaHb MOHITOPUHIY 3a JIiCOIMOXKEXHO0
CUTYyali€l0 BiJOMMMM METOJAaMM, 3aCHOBAaHMMHU Ha MPUHOMI BJIACHOTO Ta BiAOGUTOrO
BUIIPOMIHIOBaHHS [MPUPOJAHUX YTBOPEHb B ONTUYHOMY, iHppauepBOHOMY Ta
Ha/IBUCOKOYACTOTHOMY AianasoHax. [IpoTe, HUHI B YKpalHi BiACyTHA €JUHA cucTeMa
3axMCTYy BiJ MOXeX JIiCiB, 1110 6 BUsIBJIsLJIA, CUTHAJi3yBajia 1 OMoOBillyBaJia Npo aBapikHi
cuTyanii, ki OpU3BOAATH [0 JicOBUX MNoXex. CkaagHuM 6GaraToyHKIiOHAJbHUHU
XapaKTep B3aEMO3B'SI3Ky NMpoIieciB Mirpauil pasioHyK/1i/{iB y MOBITPSHOMY cepeA0BULILi
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niZ, 4ac JIiCOBUX IOXeX JAUKTYE HeoOXiZHiCTb BUMipy Ta iHTeplpeTauil BeJHMKOro
06'eMy iHopMaLiliHUX TMOTOKIB MNpo JaHAWAPTHO-TeOAEe3UYHI KapTH, L0
BiloOpaXkaloTh MpOCTOpPOBY reodisuyHy AudepeHuianio JgaHgmwadTiB, peabed i
reoJIOTiYHy Oy/0BY KOHTPOJIbOBAHOI MIiCLeBOCTi, IIBU/JKICTb i HAaNpsAM BiTpy, BUCOTY
3aMMKal4UX 1apiB B aTMocdepi, TeMnepaTypy Ta BOJIOTICTb MOBITPS TOLIO.

3alnponoHOBaHa CUCTEMa BHABJEHHA Ta CUTHaJi3auili mpo JicoBi Mmoxexi
npy3HavyeHa Ajd 1) AUCTAaHLIKHOTO KOHTPOJIIO MapaMeTpiB MOXeXHoi, paAianiiiHoi Ta
MEeTeOopOoJIOTiYHOI 06CTAHOBKH; 2) MPOTHO3y Ta 3abe3Me4eHHs] MOXJIUBOCTI IBUKOTO
pearyBaHHsl 1 pery/jloBaHHSI TNOXeXOHebe3MeyHoi Ta pafianidHol 06CTaHOBKY;
3) BUJa4yi pekoMeHAaliil 3 Jokajisanii Ta JikBiganii moxex. OCHOBHUM 3aBJJaHHAM
cucTeMU € 1)BUAABJIEHHS [MepeoXKeXHUX CHUTyalil B KOHTPOJIbOBaHIM 30Hi;
2) aBTOMaTHU4YHE CHOBIillleHHs MPO JIiCOBY MOXEXY MO0 BCiX KaHa/ax BUJaui iHpopmalii;
3) NpUUHATTSA pillleHb 110 TAKTHUIi BeJIeHHSI ONIePAaTUBHUX /il 3 TaCiHHS JIiICOBUX MOXKEXK;
4) onjiHKa PHU3UKY pafianiiHol HebGe3MeKU AJs1 MPaliBHUKIB MOXKEXHO-PATYBaJTbHUX
nifipo3/isiB i HaceseHHs; 5) MPOrHO3yBaHHS MaclITabiB pajianiiiHoro 3abpyaHeHHs
YUCTUX TEPUTOPIN; 6) BUAAYa peKoMeHAalil mo pajianiiHOMy 3aXUCTy HaceJIeHHS;
7) IpoBeJileHHS] TPeBEHTUBHUX MPOTUIIOXKEXKHUX 3aX0/iB [2].

B opraHizaniiHO-TexHiYHOMY TMJaHi cucTeMa Mae OyTH nNoOyJoBaHa 3a
OPUHIUMIIOM  poO3MOoJijJieHoro 6araTopiBHeBoro iH$opMaliliHO-BUMipIOBaJbHOTO
KOMILJIEKCY, 110 QYHKIIIOHYE B peaJbHOMYy MaciliTabi yacy. Bigeokamepu cucteMu
JIUCTAHIIINHOTO KOHTPOJIIO JIICOMOXeXKoHebe3MeUHUX CUTYyalid po3MimywTbcsa Ha 40-
MeTpOBI{ 1OTJi 3 aBTOHOMHUM NPUBOJOM [IJI1 IOBOPOTY JlaTYHWKa JOBKOJIA OCi Ta 0
KyTa HaxuJay. Pagiyc fii 3acoby peecTpanii 03HaK MHOXeXi CKJIaJa€e 5 KM, NPUUOMY
JaJIbHICTh BHUABJIEHHA JKepesa 3aropsaHHA ckiaafgae 10 KM, a [0 KyTy He MeHLle
0,3 rpagyca. YopaBJ/iiHHA NpPOL,eCOM OTPUMAaHHA BUXIJHUX JaHUX BiJi BUMipIOBaJIbHOIL
CTaHIlii, KOHTPOJIb i AiarHOCTHMKA iX Npale3aTHOCTI 3JiMCHIOETbCA 3a J0MOMOTrOI0
MiKponpouecopa, 3abe3lne4yeHOro MNPUCTPOSIMU CHOJY4YeHHd 3 JaTyUKaMU Ta
paziokaHasoM. CUTHa/IM BiJ, BUMIpIOBaJIbHUX CTaHIiK Mo kKaHasax YKX-pagioctaHii
yepe3 peTpPaHCJAATOPU MOCTYNalTh Ha BepxHiM piBeHb. KoMmuiekc 3aco6iB 3B'A3Ky
3abe3neyye Inepenady JaHUX SK 3a HasgBHOCTI nOpsaMol paZioBUAUMOCTI Mix
KOpPEeCHOHAYIOYUMH ab0OHEHTaMH, TakK i 3a il BiAICYTHOCTI.

Ha HM>xHbOMY piBHI po3MillleHi BUMiploBaJibHI CTaHILii, 1110 3/1iHCHIOIOTb QYHKILii
BUMIipIOBaHHS, 300py, IePBUHHOI 0OPOOKMU CUTHaJIbHOI iHPopMaliii Ta il nepegadi Ha
TeXHiUHi 3aC00M KOHTPOJII0O BEPXHbOTO PiBHA (LleHTpaJibHUM NYHKT). BuMiproBasibHi
ctaHlii (pagiobyi) po3MillyOTbCs B TOYKAX penepiB TaKUM YHHOM, 11106 YHUKHYTH 30H
3aTeMHeHHs1 (4Yepe3 CKJIaJKU MiICIeBOCTi) B MICUSX 3 MaKCUMaJbHOI IOXEXKHOM0
HaBaHTaromw (3amac ¢pitomacu 6isbiie 200 T/ra) abCcoMOTHO CyxX0i peYOBUHHM 3 piBHEM
paaianifiHoro 3a6pyaHeHHsa no 2°Sr 6iabme 0,1 Ki/km?2 i 137Cs 6inbme 0,15 Ki/km?2,
Paziobyii - e QyHKIIiOHAa/IbHO Ta KOHCTPYKTUBHO 3aBepLIEHU KOMIJIEKC TeXHIYHUX
3aco06iB, OpiEHTOBaHMM Ha BUMIipIOBaHHS 33/|laHOr0 MOTOKY (i3WUYHHUX MapaMeTpiB, a
TaKoXX IEepBHHHY OOpOOKy pe3y/bTaTiB BHUMipy Ta nepefady iHdopmMauil Ha
LeHTpPaJIbHUX MNyHKT. PajliobyeM € kKepoBaHWM 0O pajio Npuaaj 3 aBTOHOMHOIO
CUCTEMOI >KHWBJIEHHSI IIPU3HAYEHUMU [JId BHUMIPIOBAaHHA HACTYIHUX I[apaMeTpiB:
TeMIepaTypH, TUCKY i BOJOTOCTI JOBKI/JIA, HAaNpPsAMY i WUIBUAKOCTI BiTpY, piBHIB (- i Y-
BUIIPOMiHIOBaHHS, KOHLeHTpallii Hebe3neuyHux i TokcuuHux rasie (CO, COz, SOz Ta in.),
T'YCTUHU TEIJI0OBOT'0 MOTOKY TOIL0.

[lepeiaBanbHUN MOAY/Ib 3abe3neuye CTIMKUN JBOCTOPOHHIN 3B'AI30K Ha BifcTaHi
o 4 kM. /IBOCTOpPOHHIN 3B'I30K MiX paZiiobysiMM Ta By3/oM 300py iHdopmanil
3abe3nevyeTbCsl CHUCTEMOI0 PETPAHCAATOPIB, 110 pPO3MIlyHOThCS BifmoBigHO [0
JaHAWAaPTHUX OCOOJMBOCTEM MiclleBOCTI Ta 3abe3neuyloTb CTIMKUU 3B'SI30K Ha
BigcTtani 70 20 kM. B faHil cucTeMi BUKOPUCTOBYEThCA MeXaHi3M peTpaHC/sALil yepe3
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ajlanTep MOCTIB, L0 3HAXO/JSATbCAd B 30HI paZlioBUAMMOCTI, a >XUTTE3abe3neyeHHs
BUMIpIOBaJIbHUX CTaHIiil 3a0e3MeuyyeThbCs MNPUCTPOSIMU MEPENKEBOTO KHUBJIEHHS
6e3nepebiliHOr0 eHepronocTayaHHs.

CIIMCOK JIITEPATYPH

1. MiniMizanis pagianiiHux HacaigkiB JicoBux mnoxex micis YopHOOUJIbCHKOI
KaTacTpodU Ha OCHOBI ekoJioro-indpopmauiiiHoro MoHiTopuHry: MmoHorpadis / O. I. Bonzap, C.
I. Asapos, B. M. Bawenko, B. 1. [lanamapuyk, B. JI. CunopeHko; 3a 3ar. Hayk. peg. O. I. Boupap4.
Xepcon: I'pinb [1.C., 2016.300 c.

2. HaykoBi 3acasgy 3axUCTy HaceJleHHd | TEepUTOpIN Bij HACHIAKIB JIICOBUX IMOXKEX 3
pafianiiiHo HebesneuHuMu aktopamu: MoHorpadis / C. . Asapos, C. A.€Epemenko, B.
JI. Cugopenko, O. M.CwmipHoBa, M. B.bimomunekuii, €. A.Bumacenko, A. B.Ilpycekui, 0.
[1. Cepepia; 3a 3ar. pef.. [1. b. BonsHcbkoro. Kui: TOB "IaTepapyk”, 2016. 203 c.

YAK 519.688; 519.684; 519.67; 681.323

YacmokoseHko I, kaHO. ¢piz.—mam. Hayk, doyeHm,
Mapuenko A., lllupokonosic P.
Yepkacwkull iHcmumym nocedxcHoi 6e3neku imeHi I'epoie YopHobuas
HayioHa/sbHO20 yHIgepcumemy yugi/ibHo20 3axucmy YKpaiHu

INPOTPAMHE 3ABE3NEYEHHA AJ1d 3AXUCTY NIEPCOHAJIBHOT'O KOMIT'IOTEPA
BIJ B3JIOMY TA BIIHOBJIEHHA ITAPOJIA OC

KoxeH i3 Hac nmoTpebye KoHOiAEHI[IHHOCTI, TOMYy OJUH i3 MeTOJiB 3aXHUCTUTHU
cBoi JaHi a6o ocobucty iHpopMallito Ha MePCOHATbHOMY KOMIT'IOTEPi - Ije BCTAHOBUTH
napoJib. [l 3aXuUcTy NOTPiOGHO BCTAaHOBUTH [0 aTKOBe IporpaMHe 3abe3neyeHHs, AKe
MOXe 30eperTH, KOMiloBaTH, BiJHOBUTH, CKUHYTH, 3a4aTH JJaHUH NIapOJIb:

Windows Key Basic Big Passware - 11e 4yyJ0BUM IHCTPYMEHT, SIKUM BXKe
BUKOPUCTOBYETbCA THUCAYaMM KOPUCTYBayiB [Ji1 BiJJHOBJIEHHA Ta/abo CKWJAHHA
napoJiiB OC Windows. OcHoBHi ¢yHKIIii: nmoBHicT0 niaTpuMye Bepcii Windows, ski
nepeBullytoTb Vista; migtpumye aucku SATA, RAID, SCSI; ckupgae ckiaagHi mapouii;
pe3epBye Balli HajallTyBaHHA O0e3MeKH, HaJaloyd MOXJIMBICTb MOBEPHYTH CBIiH
[1apoJib; CKUJA€ 3axulIleHi NapaMeTpu 3aBaHTaXeHHs. BU MoxkeTe BCTAaHOBUTH I
nporpamMHe 3abe3mneyeHHs], CTBOPUTU 3aBaHTaxyBaJbHUU USB/kommakT-auck i
BUKOPHUCTOBYBATH MOT0 Ha CBOIX TePCOHAJIbHUX KOMII'IOTepax [Jifl iX po36JI0KyBaHHS.

Active Password Changer Professional - 11e oHa 3 Halikpalux nporpam AJs
BiZlHOBJIeHHA napoJiiB. HajamTyBaTy Ta BUKOPUCTOBYBATH Lie HENPOCTO, i B LjisioMy Lie
YyJOBUM IHCTPYMEHT J[Ji 3JIOMY BJIACHOI CHCTEMHM, HaBIiTh AKILO BU MOYaTKiBelb
KOpHUCTYBaud KoMI'tIoTepa. OCHOBHMMM XapaKTEepPUCTUKAMH €: IporpaMa Jiy»e npocra
B YCTAHOBII Ta BUKOPUCTAHHI; MporpaMHe 3abe3ne4yeHHs BUJAJIS€ apoJii; BOHA iX He
BiZJTHOBJIIOE; KiHLIEBHUU pe3yJbTaT - TOW CaMUM, SKAH BU OTpUMasMu 6 i3 mporpamoro
Bi/lHOBJIEHHSI NIap0Jid, OCKIJIbKU BY 3HOBY OTpUMaeTe aoctyn Ao csoro IIK; mporpama
3/laTHa MUTTEBO BUJAAIATHU HaBiTh HaWJOBUII MapoJi; w006 MaTH MOXJIHUBICTh
KOPHUCTYBAaTUCsA NPOTPaMoOlo, BaM He MOTPiOHO 3HATU CBiM CTapui MNapoJib; OKpPiM
Windows 7, nporpama Takox nigrpumye Windows 8, Windows Vista, Windows Server
2008 Ta 2003 Ta Windows XP; aBTOMaTM4YHO 3aBaHTAXXyE Ta 3alHUCYE
3aBaHTaxyBaJbHUN Auck. Jlane [13 Bkiitoyae kopucHi QyHKIii BiJHOBJIEHHSI B peXUMi
odJialiH, a BU/aJIeHHS NapoJisl BiZ0YBaETbCS MUTTEBO JIMIIE 3a JeKiJibKa KJallaHb 3a
JIOTIOMOTO}0 IPOCTOTO Y KOPUCTYBaHHI.
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Crangapt ckugaHHa mnapoas Windows. flk i Active Password Changer
Professional, crangapt BigHOBJeHHsa mnaposs Windows HacnpaBzii He BiZJHOBJIIOE
napoJib, a HaTOMiCTb BUJaJis€ Woro. OCHOBHI QyHKIil: mporpamy Ay»e JIerko 3anucaTu
Ha koMnakT-guck; Windows Password Reset Standard Takox npocTuil y BUKOpUCTaHHI
HaBiThb [/ MOYATKIBLiB; HporpaMHe 3abe3me4yeHHsl JONOMara€ CKHHYTH MapoJi
agMiHicTpaTopa Windows ab6o iHIIMX mNapoJiiB 06JIIKOBOrO 3amucy KOPHUCTYBaya;
Windows Password Reset Standard Moxke ckuHyTH BTpadyeHi abo 3abyTi mapoJii B
cuctremax Windows; BiH niaTpumye Windows 7, 10, 8.1, 8, Vista Ta XP. Bce, mjo Bam
NOTPiOHO 3POOUTH /11 BAKOPUCTAHHS MPOTPAaMHOr0 3ab6e3NeyYeHHs - 1ie 3aBaHTKUTHU
Horo Ta BCTaHOBUTH Ha AoctynHoMmy [IK, 11106 CTBOPUTH AUCK JIJis1 CKUM/IAHHS NApOoJis 3
KOMMaKT-Aucka 4yu DVD-gucka. Ilicis npboro BaM MNOTPiOGHO BCTAaBUTH 3alMCaHUU
KOMNakT-AucK/DVD y Bam 3a6si0koBaHMM [IK Ta 3aBaHTaXUTHUCA 3 HBOrO, LI00
CKMHYTH MNapoJib. [IporpamMa miATpuMye pisHOMaHITHI paloBi CUCTEMH, BKIKOYAOYU
NTFS i NTFS5, a Tako niATpUMye 6isiblie TUMIB }KOPCTKUX JUCKIB, Takux sk IDE, SATA
Ta SCSL

Ophcrack - ne ¢aHTacTUYHUHN IHCTPYMeHT BifjHOBJieHHs napoJiga Windows,
IOCTaBJISIETbCA 6e3KoTOBHO. Lle mporpaMHe 3abe3neyeHHs € JOCUTb MIBUJKUM i
OpoCTUM. 3a JONOMOro Ijiei mporpaMM BaM He 3HAJ0OMTbCS KOJEH JAOCTYN [0
Windows, 11106 MaTy 3MOry BiJHOBUTH BTpaveHi napoJii. OCHOBHI KpOKU: 6E3KOILITOBHE
3aBaHTaKeHHs; IPOoTrpaMHe 3a6e3MeyeHHs 3ayCTUTbCA | BOHO 3Hal/le 06J1iKOBI 3anucH
kopuctyBauiB Windows; aBToMaTU4YHO Nepeiie /10 BiiHOBJIEHHS /3/I0MY NapOJIiB; 11106
BiJHOBUTHU [MapoJi, BaM He TMOTPiOHO BCTAHOBJIOBATU XKOJHE IMpPOrpaMHe
3abe3nevyeHHs; nporpama niarpumye Windows 7, 8, Vista ta XP. Ophcrack 3paTHui
BigHOBUTH 99 % mnaponiB Windows 7, i gna uniei Bepcii Windows mnporpaMHe
3abe3neyeHHs BUKOPUCTOBYE Oi/bII NOBIJIbHY aTaky cJOBHHMKa. [I[porpamMa ocHaeHa
onuiero LiveCD, gdka [03B0JIIE TIOBHE aBTOMaTHU4YHE BilHOBJIeHHA MapoJs. LiveCD He
BUMarae BcTaHoBjeHHd Windows, i Le 6e3neyHa asbTepHaTUBa IHIIMM 3acobam
BiZJHOBJIEHHA [1apOJIf.

Trinity Rescue Kit - 1e mnporpamHe 3abe3mneyeHHs, fKe TMOTpPebye
3aBaHTaXKeHHsA 3 JAucka ab6o USB-HakonmuyyBaya, 106 mpaiBaTd. Y mnporpami
JIOJAETHCS Oisibllle iHCTPYMEHTIB, i OJMH 3 HUX iZjleaJIbHO MiAXOAUTh [J1s1 BiJHOBJIEHHS
naposia. O3HalloMTecd 3 MOro HaWKpal[UMH XapaKTEpUCTUKaMH: BH MOXKeTe
BUKOpHCcTOBYBaTH Trinity Rescue Kit, 11106 NOBHICTI0 OYMCTHUTH NAapOJib i 3pOOUTU HOTO
NOPOXKHIM; € MOXJIMBICTb BCTAHOBUTM HOBUM KOPUCTYBaJIbHULIBKUK NApoJb 3a
JIOIOMOTOI0 MporpamMu; 3aci6 ckugaHHsA napoJs Bifg Trinity Rescue Kit HasuBa€eThcs
winpass; iHTepdelc KOMaHAHOr0 psi/ika JOCUTb MPOCTUH Yy BUKOPUCTAHHI; OiJbIIICTD
HeoOXiJHUX HATHUCKaHb KJIaBill — MOpocTi HOMepH JJisi BUOOpPY Ppi3HHUX BapiaHTIB
CKHUJAHHS napoJisi; mporpama cyMmicHa 3 Windows 7, 8, 10, Vista Ta XP. [HcTpyMeHT ass
CKM/JIaHHSAl winpass - e $aKTUYHO aBTOMAaTU30BaHUM CKPUNT JJis iIHCTpyMeHTY chntpw,
Ha YoMy 6a3y€eTbCs peJlakTop odialH-NapoJiiB i peecTpy odJialiH.

UUkeys Windows Password Mate. fIkijo Bu 3a0ysuM abo BTpaTHJM MapoOJib
aamiHictpaTopa Windows i y Bac HeMae »0/JHOTO NolepelHbO CTBOPEHOTrO JWCKA AJs
CKM/JIaHHf, ab0 SIKII0 BU 3MiHWJIM NapoJib aAMiHiCTpaTopa, ajie, Ha >ajib, BTPATUJIHU
moro, Bce 11e € HafZig. UUkeys Windows Password Mate - oiuH 3 Hallkpaliux BapiaHTiB
JUil  BUJAJIeHHs] MapoJs JJs BXOJy Ta HaJalulTyBaHb O0e3MeKd, $SKi MOXYTb
nepemko/katu Oe3MeYyHOMYy Ta LIBHAKOMY BXOJy B cucteMy. BiH mnoTpebye
3aBaHTaXKeHHS NMporpaMHoro 3abesnedeHHs1 Ha koM 'totep Windows. [loTim y Bac 6yae
MOXJIMBICTb 3pOOUTH KOMMNAKT-AMCK ab6o USB-mpucTpiit aas1 CKUJ@HHS MapoJis.
OCHOBHI XapaKTepUCTUKU: IporpaMa MNpocCTa y BUKOPHUCTAHHI, OCKIJIbKM BOHa
NIOCTAYaAEThCA JIMILIE 3 KiJIbKOMa JOCTYIMHUMU KHOINKAMH; KHOIKM - Lie BapiaHTH, AKi
JIETKO 3pPO3yMITH; MiC/s 3aBaHTaXKEHHSI MPorpaMu BiiHOBJeHHs napoJsisga Windows Bu
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MOXKeTe 00paTh KOPUCTYBaya, IKUK MOBUHEH CKUHYTH NapoJib; cyMmicHul i3 Windows 7,
8, 8.1, 10, 200, XP, Vista Ta iHmumu, Bkawodaouu Windows Server 2012. Ila nporpama
Ma€ MepeBary y MNPOCTiM CTPyKTypi Ta 6e3nedHiil Ta 3py4Hikl ycraHoBui. [ljis #oro
BUKOPUCTAHHSI BaM He 3HAJl00/ATbCA OyJb-siKi TexXHiYHi 3HaAHHSA, i BCe, 10 BaM
NOTPiOHO 3pOOUTH, Lie 3aNMcaTh KOMIAKT-AKCcK abo USB, ki aBTOMaTUYHO NepelayTh
Ha BeCb MpoLeC 3aBaHTaXeHHs. [IporpamMHe 3abe3nedyeHHs NiATPUMYE pi3Hi TUIH
YKOPCTKUX AUCKiB, Takux 51k Ide, SATA, SCSI Ta 6araTo iH1oro.

Take mnporpaMHe 3a6e3neyeHHS BUKOPHUCTOBYETbCS KOPUCTyBayaMHM Ta
aZMiHicTpaTopaMu AJf BXoJa B cucteMy. IlepeBipTe IX i yBaKHO npoaHasi3yuTe ix
byHK i, 11106 NepeKOHaTUCH, AKWUH i3 HUX HaWKpallUi [J1s BallUX N0Tpeod.
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DESIGN AND EVALUATION OF FIRE RESISTANCE OF JOINTS
AND PARTS OF WOODEN BEAMS

Fire resistance of wooden beams with fire-retardant facing by fire-retardant
plywood, having the difficult constructive scheme in which there are elements of
connection.

The fire resistance of unprotected wood-to-wood joints in which the distances to
the faces of the element and the dimensions of the sides of the elements meet the
minimum requirements given in EN 1995-1-1 may be accepted in accordance with Table 1.

Table 1 - With side members of wood

Fire resistance time, min Security
Nails 15 d> 2,8 mm
Screws 15 d> 3,5 mm
Bolts 15 t> 4,5 mm

Nagel 20 t> 4,5 mm

For joints on nails, nails or screws, the fire resistance time t is greater than that
shown in table 1, but does not exceed 30 minutes, and can be achieved by increasing the
following dimensions a:

— the thickness of the side part;

— width of a lateral part;

— the distances of the ends of the faces.

where:
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Ar; = lgnkf (treq - td,fi); (1)

where B, is the charring rate according to the table; ki - coefficient that takes
into account the growth of heat transfer through the mount, is taken 1.5; treq - required
standard limit of fire resistance; t (4 fi) is the limit of fire resistance for unprotected joints
according to table 1.

If the joints are additionally protected by wood paneling, wood-based panels or
fire-retardant plywood, the time before the start of charring must meet the following
conditions:

ten = treq - 0;5td,fi ’ (2)

Where tecn is the time before the start of charring in accordance with the
requirements for fire-resistant cladding with fire-retardant plywood.

Fixing additional protection must prevent premature failure. additional
protection is provided by panels on the basis of wood or a fire-retardant covering.
Therefore, these studies on the example of wooden beams lined with fire-retardant
plywood are not fully investigated and need clarification in the calculations.
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CALCULATING THE FIRE RESISTANCE OF EXPOSED WOOD MEMBERS

Lie’s method assumed that a beam fails when the reduction in cross section
results in a critical value for the section modulus S being reached. Assuming a safety
factor reduction of k, a load factor of Z, and a uniform reduction in strength properties
of, the critical section is determined from: Given the initial dimensions B (width) and D
(depth), the fire endurance time can be calculated by combining equations (1) and (2),
and solving the resulting equation for t. The roots to the resulting equations must be
solved iteratively. To avoid these cumbersome iterative procedures, Lie approximated
his solutions with a set of simple equations that allow for a straightforward calculation
of fire endurance time as a function of member size for a realistic range of member
dimensions. Lie approximated the solutions for k =0.8 and k=0.33 to: with where R is the
ratio of applied to allowable load, tf is in minutes, and all dimensions are in inches.
These are the fire design equations currently used for beams in North American model
building codes.

Lie was not able to compare his calculation method to experimental data for
beams, because such data were not available [1]. Nonetheless, he assumed that it would
be valid because the method for beams is conceptually identical to that for columns. At
least 7 standard beam tests have been reported in the literature since Lie completed his
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work. The Timber Research and Development Association (TRADA) in the UK conducted
a series of tests on glulam beams in 1968.

Only one of the tests was not terminated prior to structural failure, which
occurred after 53 minutes of exposure to standard BS 476 fire conditions (similar to ISO
834). The ratio of induced load to design load was 80 % for this test [3].

The reported allowable stresses were Fb=2100 psi and E=2.0E6 psi. The report
also contained information which permitted the average ultimate bending strength to be
estimated as Fb-ult = 7530 psi. Each beam was braced against lateral translation and
rotation at the supports and was loaded through 11 evenly spaced bearing blocks;
therefore, an effective length, le=1.84 lu (lu = full span), was assumed. Using the 1997
NDS behavioral equations, the resisting moment was estimated to be 45,335 ft-lbs
compared to an induced moment of 9832 ft-1bs. To confirm the Lie procedure for beams,
the National Forest Products Association (NFoPA) (now the American Forest & Paper
Association), sponsored a test on a Douglas fir glulam beam in 1986 [4]. The beam
collapsed after 86 minutes of standard ASTM E 119 fire exposure. The ratio of induced
load to design load was 72% for this test [4]. The reported allowable stresses were
Fb=2400 psi and E=1.6E6 psi. Using the 2.85 allowable design stress to average ultimate
strength adjustment factor derived in Chapter 1, the average ultimate bending strength
was estimated as Fb-ult = 6840 psi. The beam was braced against lateral translation and
rotation at the supports and was loaded through 3 evenly spaced hydraulic cylinders.
The center cylinder was braced to maintain a vertical orientation; however, the beam
was not braced. Therefore, an effective length, le=1.84 lu (lu = full span), was assumed.
Using the 1997 NDS behavioral equations, the resisting moment was estimated to be
222,356 ft-lbs compared to an induced moment of 55,855 ft-lbs. More recently, Dayeh
and Syme reported results for Brush box and Radiata pine glulam beams tested by the
Forestry Commission of New South Wales (FCNSW) according to AS 1720 Part 1 [5].
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MYHKTYyaLil.
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[lignucano go apyky 23.10.2021.
06.1.-Bu. apk. 13,22. YM. IpykK. apk. 25.
3amoBJieHHA N2 27.
YepkacbKui iHCTUTYT NOXexKHOI 6e3neku iMeHi ['epoiB Hoprobuia HY13 Ykpainu
ByJI. OHOmpi€eHKa, 8, M. Yepkacy, YkpaiHa, 18034
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