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HIanoBHi koJern!

Birato 3 BinkpurTssiM MiKHapOAHOT HaY-
KOBO-TIPAKTUYHOT KOH(DEPEHIii MOIOJNX yde-
HuX «[IpobremMu Ta MepcreKTHUBU 3a0e3MeueH-
HS IUBUTBHOTO 3aXHCTYY.

Llporo poky MeHi BIepIlie BHUIalla HAro-
Jla IPUBITATH BiJl iIMEHI HAYKOBHUX Ta HAYKOBO-
nenaroriyHux mnpamiBHUKIB - HarionansHOTO
YHIBEPCUTETY LHUBUIBHOTO 3aXHCTy YKpaiHu
YYaCHUKIB HayKOBOTro (opymy, sikuil Bxke 28
PIK MOCHUIb MPOBOJUTHCS B CTIHAX HAIIOrO
3aKJIaay BUIIOT OCBITH.

HalmmkeHIiCTh CXiTHUX KOPJOHIB JAep-
JKaBH 1, 30KpemMa, M. XapKoBa JI0 JIiHii 00H0BHUX
N, 3yMOBUJIA TIJABUIIIEHHS HaBaHTaXXCHHS Ha
pATYBaJIbHI MIAPO3AUTM Ta PO3UIUPEHHS pi3-
HOMAHITTS HaJI3BHUYaHUX cHTyamii. [lepen
MIAPO3ILUIaMU JICHC B YMOBaxX ChOTOJEHHS CTOATH CKJaJHI Ta OaraTorpaHHl 3aBIaHHS,
OB’ sI3aH1, HAXKaJb, 3 BEJIMKHUM PU3UKOM JUIS KUTTS. J[0KIaIal0um MaKCUMyM 3YCHIIb, PATY-
BaJLHUKH HE CIIOBOM, a CITPABOIO JOBOJISATH, IO JIFOJICHKE )KUTTS € HAHBUIIIOIO I[IHHICTIO, 0CO-
OJMBO B Yac, KOJIM arpecop HeIlaTHO HUIIUTH yce.

Ham 3axin 6e3cyMHIBHO BIAMOBIAA€ BUKIWKAM Yacy. ACIEKTH, K1 MPOMOHYIOTHCS 10
00roBOPEHHS B X0l poOOTH KOH(DEpEHIIi, € aKTyaTbHUMH, 3HAYYITUMHU 1 TPAAMUIIITHO PO3T-
JSIAI0THCS i aeBizoM «3anooirtu. BpsaryBatu. JlomoMorTuy.

BneBHenuii, mo gaHU HAyKOBO-KOMYHIKATHBHHU 3axiJ] 3pOOMTh BaroMuil BHECOK Y
PO3BUTOK MPIOPUTETHOT TSI YKPATHU PITYBAIBHOI CTIPaBH.

Boxe TpamuMmifHUMU CTad AOTOBII, MPUCBSIYEHI MUTAHHAM IUBUILHOTO 3aXHUCTY, 3a-
MOOIraHHIO Ta MOHITOPUHTY HaJI3BUYAWHUX CUTYaIli, 3aCTOCYBaHHIO aBapiiHO-PATYBAIbHOL
TEXHIKH, TAaKTUI[l pearyBaHHs Ha Ha/[3BUYaliH1 CUTYaIlll, TUTAHHIM €KCTpeMaJIbHO1 Ta KpU30-
BOI IICHUXOJIOTIl, MOPATYHKY JIFOACH Ta MaTepiaiIbHUX IIHHOCTEW, BUKOPHUCTAHHIO iHpOpMa-
IHHUX TEXHOJIOTIM Ta aCIEeKTIB JIeP)KaBHOTO YIPaBJIiHHSA, a/pke 0araTb0X HaI3BUYAMHUX CH-
Tyarliii Mo>kHa Oysi0 O YHUKHYTH a00 3MEHIIUTH iX HACIIJKH, MAlOYu Ha 030pO€HHI CydacHi
METOJIU Ta 3aCOOM JIJIs1 TPOTHU/II.

[IpreMHO BiI3HAYUTH y4acTh y KOH(epeHilii Ta BceOIuHy MIATPUMKY HAIIMX KOJEer —
Mosoaux HaykoBIiB PecnyOmik CrnoBayunnu, Yexii, Hirepii, a Takox, [3painto ta IIBerii.
Jlesiki 3 MOJIOAMX HAYKOBIIIB JIMIIIE TOYMHAIOTH POOUTH KPOKH Y CBIT HAayKH, IHII — BXKE MPO-
TATOM KUTBKOX POKIB IUTITHO MPOBAISATh HAYKOBI JOCHIIHKEHHS] B paMKax poOOTH HayKOBOTO
TOBApUCTBA HAILIOTO yHiBepcuTeTy Ta inmux 3BO Vkpaiuu ta cpiry. Ix inTepec 10 mpo6aem
LIMBUILHOTO 3aXHCTY CBIIYUTH MPO BaXJIMBICTh Ta aKTYalbHICTh MUTaHb, SKi INIAHYETbCA 00-
TOBOPUTH Ta BUPIMIUTHU Ha LiH miaaTdopMi.

baxatro BciM yyacHHKaM MIDKHapOAHOT HAayKOBO-IPAKTUYHOT KOH(EPEHIIT MOJIOAUX
yueHux «[Ipobnemu Ta nepcrekTUBU 3a0e3MeueHHs IUBUTBHOTO 3aXUCTY» MIITHOTO 3/I0pOB’S,
POJMHHOTO 3aTHUIIKY, TBOPYOI HACHArM,yCHiXiB y HayKoBii Ta mpodeciiiHiii aisuibHoCT. Ho-
BUX BaM BiIKpHTTIB, HEMepEeBEPIICHUX 3BEPIICHb 331l J0OpOOYTy yKpaiHCHKOTO Hapoy, B
iM’sl IPOLBITaHHS YKpaiHU.

Pazom no Ilepemoru! CnaBa Ykpaini!

T.B.0. pexropa
HarrionansHoTO YHIBEpPCHTETY
LUBLUIBHOTO 3aXUCTy YKpaiHu Bikrop 'BO3/1b
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EKCIIEPUMEHTAJIBHE JOCJI/UKEHHSA I'ACIHHA MOJAEJIBHOI'O
BOTI'HUIIA ITOXEXKI KJIACY «B» CUIIKUMHU MATEPIAJTAMU

Maxkapenko B.C., HYL[3Y
HK - Kipees O.0O., n.1.H., mpod., HYLI3Y

[Moxkexi 3a y4acTiO TOPIOYHX Ta JICTKO3aHMHUCTUX PIIMH BITHOCATH J10 Kiacy «By. Kinb-
KICTh TAKHUX MMOXEXK Ta €KOHOMIYHI 30UTKH BiJl HUX 3a OCTaHHI POKHU 3aJIHINAIOTHCS HA BUCO-
KoMy piBHi [1]. 3anponoHoBaHO 6araTto pi3HUX METOMAIB 30UIbIICHHS BOTHETacHOI e€()heKTHB-
HOCTI iICHYIOUHMX 3aC001B MOXKEKOTACIHHS MOXKEK Kiacy «B» [2].

Metoro poOOTH € eKCliepUMEHTAIbHE BH3HAYCHHS BOTHETACHUX XapaKTEPUCTHK CHC-
TEM, IPU3HAYCHUX JIUIS TACIHHSI JISTKO3aMHUCTUX PiMH HA OCHOBI JIETKHX CHUIIKMX MaTepialliB
3 BUKOPHCTAHHSM MOJICJIbHUX BOTHUII MOXKEX1 Kiacy «B» OUIbIINX 3a po3MmipoMm, HiXk J1abo-
paTopHe BOTHHMIIE, Ta BUOIp ONTUMAIBHOTO CKJIay BOTHETaCHOTO 3ac00y.

P03po0ieHo METOAMKY BU3HAYCHHSI BOTHEI'ACHUX BJIACTUBOCTEH CHUCTEM MPU3HAYCHUX
JUISl TAaCiHHSA JIETKO3aWMHUCTHX PIAMH HAa OCHOBI JIETKUX CHUIIKUX MaTepiajiiB 3 BUKOPUCTAHHAM
MOJIETIbHUX BOTHUII MOXEXi Kiacy «B» OUIbIINX 3a po3MipoM Hix JabopaTopHe BOTHUIIE. 3
ypaxyBaHHIM TOTO, [II0 BOTHEracHI BHCOTH IIapiB MOAPIOHEHOTO MiHOCKIIA 1 CITy4eHOTro Tep-
JITY HE € He3aJIC)KHUMH, NIPOBEJICHO TUIAHYBAHHS CKCIICPUMEHTY 3 BU3HAUYCHHS BOIHETaCHUX
BJIACTUBOCTEH CHCTEM Ha OCHOBI JIETKUX CHIIKMX MarepianiB. EkcriepuMeHTallbHO BU3HAYEHI
BHUCOTH IIapiB 1 MacoOBi MOBEPXHEBI BUTPATU MOAPIOHEHOIrO MIHOCKJA 1 CIIyYEHOTO MepJiTy,
AKi 3a0€31e4yI0Th TaciHHs OCH3MHY B MOJICIIbHOMY BOTHHILI MOXKEXI Kiacy «By» 3a po3mipom
OUThIIMX HDK JabopaTopHe MozelbHe BorHuile [3]. JlomaTkoBe HaHECEHHs HAa BEpXHIW IIap
CITy4€HOTO TIEPJITY BOJH J03BOJIE 3MEHIIUTH €r0 BOIHEracHy BHUCOTY IIapy 3 JBOX J0 1 cM.
Ha ocHoBi onTumizariii ckiiagy BOTHETacHOI CUCTEMH 3a mapaMeTpoM e(eKT — BapTicTh BCTa-
HOBJICHO, IO MEPEeBary Mae CUCTeMa 3 HACTYIHHMH MAaCOBHUMH TIOBEPXHEBHMH BHUTpATAMHU:
nopiOHEeHoro mHocKIa 6,7 Kr/mM2, ciydeHoro nepiaity 1,6 kr/m2, Boau 2,0 kr/m2. Excniepu-
MEHTaJIHHO BCTAHOBJICHO, IO 32 ONTHUMAJbHUX BUTPATaX KOMITOHEHTIB JOCSATAETHCS TaCiHHS
CTaHJIaPTHOTO MOJIEIILHOTO BOTHHINA MOXkexi «2B». ExoHOMIUHI po3paxyHKH BKa3ylOTb Ha
nepeBary 3anporoHOBaHOT BOTHETACHOT CHCTEMH TI0 3PiBHSHHIO 3 CHCTEMOIO IHOCKIIO + TeJlb
B 2 pa3H i ¥ MiHOK Y 8 pasiB.
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MYJbTUPEABLIIITAIIMHUM MIJIXIJ SIK BAMOI'A ITIEPEXO1Y
B 3/I0POBUI1 CTAH

Mamaxkosa A.l., HY1I3VY
HK — I'onrapenko JI.O., k.nicuxo:n.H., nouent, HYL3Y

Tema peaOimitamii Jrome, SKi MEPEKUITN OKYIIAII0, € HAI3BUYAMHO aKTyaJIbHOIO B
Cy4aCHOMY CBiTi Uepe3 3aroCTPEHHS reOMOITHYHUX KOH(IIIKTIB, 301IbIIIEHHS KUTBKOCTI OKY-
MOBaHUX TEPUTOPIHM 1 HACHIIbCTBA, IO BUHUKAE BHACHIIOK LUX monid. L{g Tema crocyeThes
OCHOBHUX TIPaB JIOAMHH, TYMaHITAPHUX ACIEKTIB 1 COIIAJIbHOTO BiTHOBIICHHS 1 MA€ BaXKIU-
BHI BIUIMB HA 1HJAMBIIIB 1 CyCHUIBCTBO B IIJIOMY.

Posrisin Ta 06roBOpeHHS BaXKIIMBOCTI, CKJIQIHOIIIB MpoIiecy peadimitariii Takoi kaTe-
ropii mocTpaKaainx, a TAKOX B po3poOIll MyJIbTHIPOrpaMHOi peadimiTarii. [Iporpama peabi-
JiTarii A JII0JIeH, 0 MEPeXWIH OKYIIaIlito, TOBUHHA OYTH BCEOIYHOIO 1 BpaxoByBaTu (i3u-
YHi, IICUXOJIOT1YHI Ta COLIaIbHI Ta KyJbTYpPHI aCIIEKTH IXHBOTO BiTHOBJICHHS. X04eMO 3aIpo-
MOHYBATH €IMHY MPOrpaMy KOMIUICKCHOI peaOimitalii, ska O oxommia BCl aCIeKTH BiJHOB-
JICHHS CYCH1IbHO-KOPUCHOI Ta aKTUBHOT 0CO0U y Malil0yTHbOMY.

Bona noBuHHa y cebe BKIIOYATH:

1. ITcuxomnoriyna miaTpumka. 3abe3neueHHs CUXOJIOTIYHOI KOHCYNbTAll Ta Teparmii
JUTSL TOCTPAKAAINX OCi0 3 METOO IOTIOMOTTH iM BIIOPATHCS 3 TPAaBMaMH, CTPECOM 1 IICUXO0JI0-
TYHUMHU HacligkaMu okynaiii. CTBOpeHHs Ipyn HIATPUMKH JJisi OOMiHY JOCBIZIOM 1 B3aEMO-
HiATPUMKOIO0 MIXK mocTpakaanumu. Teparis yepe3 po3moBH. 2. Menuuna peadimitarnis. [1po-
BEJICHHS MEAMYHUX 00CTEKEeHb 1 HaJJaHHS HeOOX1JHOro MeIuyHOro JikyBaHHs. DizioTepamis
1 peabimiTaris A MOKpaiieHHs (Ppi3uIHOro cTaHy moctpaxmaanux ocio. 3. [Ipodeciiina pealdi-
mitanis. HaganHsS MOXIMBOCTEH 1)1 HABYaHHS Ta MiABUIICHHS a00 3MiHU KBamidikalii 3 Me-
TOIO IMiITOTOBKH MOCTPAKAATUX 0Ci0 10 HOBUX MpodeciiHUX MOKIUBOCTEH Ta motped. ITia-
TPUMKa MpPU HOLIYKYy poOoTH abo MmiAnmpueMHUIBKOI MismbHOCTI. 4. ColianbHa MiATPUMKA.
3abe3neueHHs JOMTOMOTH Y BiIHOBJIGHHI CIMEHHUX 3B’SI3KiB, SIKIIIO BOHU OYJIM MOPYIICHI Mij
yac okymnarii. Hamanus ¢inaHcoBoi 4omoMoru abo T0MOMOTH Y KUTIOBUX MUTAHHSX JJIS THX,
XTO BTpaTHB CBO€ MaiiHO abo poOoTy mij yac okymamii. [HTerpaiisi, KoopuHaIis Ta 3a0X0-
YeHHS /10 BKJIFOYEHHS y COLaNbHUM MPOCTIp Ta iHcTUTyam3auid. 5. OcBiTHA nporpama. Op-
ratizais KypciB Ui HOCTPpaKAAINX 0Ci0 3 METOI0 PO3IIMPEHHS iXHIX 3HaHb 1 HaBUYOK. [lo-
nyJspu3anis iHpopmalii Ipo npapa i MOXJIMBOCTI JUI MOCTPaXAalIUX B CyCHiIbCTBI. I 3BU-
YaifHO, KyJIbTYpHY Ta colliayibHy iHTerpaii. [liaTpumka ydacTti mocTpaxaanux y KyJbTypHUX
1 TPOMAJCHKUX 3axoJax JJis CHOPHSIHHS IXHiM iHTerpaiii B cycminbeTBO. 6. COpHsHHS 3Mill-
HEHHIO TPOMAJSHCHKOTO CYCIUIBCTBA 1 B3a€MOJIII 3 IHIIUMH TpomaasHamu. 7. s mporpama
NOBHMHHA OYTH I'HYYKOIO 1 a/IaiTOBAHOIO J0 1HMBIIyalbHUX MOTPEO 1 MOKIMBOCTEN MOCTpa-
xaanux oci0. KirouoBuM acmekToMm € MiATpUMKA, CIpsSMOBaHA Ha §. BIJTHOBJIEHHS iXHBOI'O
(b13MYHOTO Ta MCUXOJIOTIYHOIO 3/I0POB s, @ TaKOX 9. 1HTerpauito ix B cycninberBo Ta 10. mia-
TPUMKY IXHBOTO CAMOCTIHHOI'O TOBHOLIIHHOTO >KUTTSI.

3anponoHoBaHy MyJIbTUpeabiTiTaliiiHy mporpamy HeoOXiHO peani3oByBaTH HE OK-
peMo o MyHKTaMm, a B €IMHIA opraHi3oBaHii cucremi. B moganemomy Oyaemo mpaioBatu
HaJl pOo3poOKOI0 Ta JeTami3alli€lo MporpaMi, sika HaJacTh MOXKJIHMBICTh BCEOIYHOTIO BiJHOB-
JICHHS 1 CTaBaTH aKTHBHUM TPOMA/ITHUHOM.
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JOCJIIPKEHHA CTAHY BUBYEHHS IIUTAHHSA ITPOT'PECYIOYOI'O
OBBAJIEHHS ITPHU ITOXKEXI

’ Maiibopona P.1., HYLI3Y 5
Konstantinos Sotiriadis, Ustav Teoretické a Aplikovane Mechaniky AV, Ceska republika
HK — Otpomr FO.A., a.1.H., mpod., HYLI3Y

AHaiti3 HOpMaTHUBHUX JTOKYMEHTIB, JOCITIJKEHb BITYM3HSIHHUX 1 3aKOPJOHHHUX aBTOPIB
BUSIBUB, 110 OUTBIITY YaCTHHY POOIT MPUCBIYECHO BUBUEHHIO MTPOIPECyrOYOro 0OBaJIeHHSI METa-
neBux OyaiBens Ta criopy [1].

B nirounx BITYM3HSHUX HOPMATUBHUX JOKYMEHTaX BiJICYTHI pEKOMEHJAIlil Ta MpPUK-
JaJM MOAO0 PO3paxyHKy Ha MOXKIMBICTH MPOTPECYIOUOT0 OOBAJICHHS 3a1i300€TOHHUX Oy/Ii-
BEJIb Ta CIOPYyA NpH moXkexi. He3nHauyHa KUTBKICTh €KCIIEPUMEHTAIBHUX JOCITIKECHb, K1
MIOB’s13aHi 3 BUBUEHHIM IPOTPECYIOYOro 0OBajeHHsS OyAiBeNb Ta CIIOPY BHACTIIOK MOXKEXI,
CBIJTYUTH TIPO HEJIOCTATHIO BUBYCHICTh MpoOIeMH [2].

HeBenunka KUTBKICTD MOXEX Y BUCOTHUX OYAIBIISX CBIIYHTH, NIEPII 32 BCE, PO TOPIB-
HSIHO HE3HAaYHY KIJIbKIiCTh IUX OyaiBenb B YkpaiHi. [loganpiie 3011bIIeHHS KITBKOCTI BUCOT-
HUX OyZiBesb 30UTBIINTh PU3UK BUHUKHEHHS B HUX TTOXKEXK.

Mertoau po3paxyHKy, IO PO3IIISLIAIOTHCS, PO3POOJICHI Ta BHKOPHCTAHI JJIS OLIHKA
CTIMKOCTI 3a1i300€TOHHUX OyAiBENh Ta CIOPYI 0 MPOrPeCcylodoro oOBaJICHHS HE BPAaXOBY-
I0Tb OCOOJIMBOCTI POOOTH KOHCTPYKTHUBHOI CUCTEMH Y pa3i BUHUKHEHHS MOXexi [3].

Takox BIZICYTHSI €IMHA METOJHMKA PO3PAXYHKY 3 ypaxyBaHHSIM aBapiiHUX CUTYallild B
po3paxyHkax [4].

Takum 4nHOM, BceOiUHE JOCITIDKEHHS Ta OIIHIOBaHHA NIl PI3HOTO POay aBapiiHUX
HABaHTa)XeHb, X KOMOiHaIlisl Ha Oy/iBeNbHI KOHCTPYKLII OyIUHKIB € BKpail HEOOX1THOIO
YMOBOIO i1l BUOOPY TOJANBIINX ONTUMAIBHUX IH)KEHEPHHX PIIICHb MO0 3a0e3MeYCHHS
CTIMKOCTi Oy/IMHKIB MiJ 4ac MOKEX Ta € aKTyaJlbHUM HAyKOBHM 3aB/JIaHHSM.
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BIIJIMB IPYHTOBHUX BOJ
HA AKICTb BOJAU ITIOBEPXHEBHUX BOIHUX OB’EKTIB

Kosanenko C.A., HYLI3Y
HK — [Tonomapenko P.B., a.1.H., npod., HYLI3Y

MOHITOPHHT TOBEPXHEBUX BOJ 32 0ACEHHOBHMM IPUHIIMIIOM IPOBOJMTHCS B KpaiHax
CBITY, y TOMY 4YHCIi 1 B YKpaiHi, 3 METOI0 KOHTPOJIIO 332 €KOJIOTIYHIUM CTaHOM BOJHUX PECyp-
CiB, OXOPOHHU HABKOJIMIIIHBOTO CEPEIOBUINA Ta 3a0€3MEUEHHSI CTaJIOr0 BUKOPHCTAHHS BOTHHIX
pecypciB. 3AiiiCHEHHSI MOHITOPUHTY 3a 0aceHOBHM IMPHUHITUIIOM JO03BOJISIE OTPUMATH KOM-
IJIEKCHY 1H(OpMaIlito Ta pearyBaTd Ha MpOOJIEMH, 110 BUHUKAIOTh HA PI3HUX PIYKOBUX CHC-
TeMax. B yMOBax TiCHOTO B3a€MO3B’SI3Ky OKPEMHUX KOMIIOHEHTIB HABKOJHUIIHBOTO CEPEeIOBU-
112 0COOJINBO BaXXJIMBE 3HAYCHHS MAa€ CTBOPEHHS KOMIUIEKCHOTO MOHITOPHHTY, IO OXOILTIOE
MOBEPXHEBI BOJM Ta Mia3eMHi Boau. CKIIaJ0BOI0 YaCTHHOIO TAKOI'0 MOHITOPUHTY MalOTh OyTH
MPUPOJIOOXOPOHHI 3aX0M B MIPOMHUCIIOBOCTI Ta CIIbCHKOMY T'OCIIOAAPCTBI, BKIIOYHO 31 CTalli-
OHApPHHMH CIIOCTEPEKEHHSIMH Ha MOXIIMBUX OCEpelKax 3a0pyTHEHHsS BOJHUX 00’ €KTiB. Y
3€MHII KOP1 YaCTO CIOCTEPIraeThCs 3MIIIyBaHHS BOJ, 110 MPU3BOJUTH 10 peakiii MiX 10Ha-
MH. Y 30HI PO3JIOMIB HEPIJKO HAAXOATh BOJIU 3 PI3HUX BOJOHOCHUX TOpu30HTIB. KoHTaKkTH
MK TaKMMH BOJIaMU CTAHOBJIATH 3a3BUYail Te0XiMiuHI O6ap’epu, Ha SIKUX HAKOMUYYIOTHCS 10-
Hu. Y mpari «biochepa» B.1. BepHaacekoro BkazaHo, 1o JKEpeIOM KaTiOHIB 1 aHIOHIB s
MOBEPXHEBUX 1 MiJ3EMHHUX BOJ MATEPHKIB HaWYacTilie € IpyHTU. PO3KiajaHHS POCIMHHUX
3aJMIIKIB y TPYHTI IOCTa4ya€e y BOLY BYTJICKHCIHIA ra3, SIKUi, pO3UYHMHSIOUYHCH, Ja€ T1IpoKapoo-
HaT-aHioH HCO3. JIs piuKoBUX 1 03€pHUX BOJ MOPS 13 PO3KIaIaHHIM OPTaHIYHUX 3aJIHIIKIB
y IpyHTax OaceiiHiB Ma€e 3HaYEeHHS 1 AISUTbHICTh OPTaHi3MiB, IO HACETISIFOTh JIaHy BOJOHMY.

VY nomnepeaHiX JOCTiIKEHHAX OyJ0 MiATBEPKEHO BIIMB PO3TALIOBAHUX BHUIIE MPH-
TOK Ha HM)KYEPO3TAIIOBaHI B3JIOBXK TeUii 3 ypaxyBaHHIM HasBHOCTI IPYHTOBHUX BOJI 32 JIOTIO-
MOTO0 KOPEISIIHHUX 3aJICKHOCTEH MiXK BMICTOM XJIOPUIIB Y TOBEPXHEBUX BOAHUX 00’ €KTaX
[1, 2]. HocnimkeHHst Oy0 MPOBEACHO 1O OCTaM CIIOCTEPEKESHHS JTiBUX MpUTOK J{Himpa (piu-
ku JlecHa — cy60aceiin piuku JlecHa, Cyna Ilcen, Bopckia — cy66aceitn Cepennboro JlHimpa
1 Camapa — cy0baceitn Huwxnporo J[Hinpa), siki reorpagiqyHo po3TalIoBaHl OAWH IiJl OJHUM
3a HanpsIMKOM Tedii. J[01laTKoBO BUSBIICHO, 110 3 pOKaMM TEHJIEHIIis TaKOro BIUIMBY 30epira-
eTbes. [IpoBOSTHCS JOCHIKEHHS I0JI0 BUSBJICHHS HASBHOCTI T€OJIOTIYHOTO BILTUBY B3JIOBX
OJIHI€T PIUKM HA 1HIIY 3 ypaXyBaHHSIM HasBHUX JOMIIIOK Y BOJIaX MPUTOK.
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Ceknis 1

IPOPIJIAKTHKA HOXEZXK _
TA IHHINUX HAJIBBUYAUHUX CUTYAIIN

V]IK 614.8

BPAXYBAHHSI BOTHE3AXUCHOI'O ITIOKPUTT, IO CIYYYETbLCS, ITPU
PO3PAXYHKY BOI'HECTIMKOCTI CTAJIEBUX KOHCTPYKIIN

Axons3in JI.}O., HYII3Y
HK — Bacunpuenko O.B., x.1.H., norient, HYI[3Y

[Tpu mpoekTyBaHHI Ta 3BEJCHHI CTaJICBUX KaPKACHUX KOHCTPYKIIH, 3aXHUIEHUX MOK-
PUTTAMH, IO CIY4YyHOTbCA, AJI 3a0€3NeUeHHs] HOPMAaTHUBHMX 3HAa4€Hb iX BOIHECTIHKOCTI
3’SBISIETHCS. HEOOXITHICTh MPOTHO3YBAaHHS BIANOBIIHUX MOKAa3HHWKIB 3 YpaxyBaHHSM yMOB
CHJIOBUX HABAHTa)KEHb.

Jnist ctaneBuX KOHCTPYKIIN B 3B’SI3KY 3 BUCOKOIO TETIONPOBITHICTIO CTai 9acoM J10-
CSITHEHHSI MEK1 BOTHECTIMKOCTI BBR)KAalOTh MOMEHT, KOJIM TeMIepaTypa Ha IT'paHMILll «3aXUCHE
MOKPUTTSI — METa» CTa€ PIBHOIO KPUTHYHIN Temmeparypi KOHCTpyKuii [1]. 3HaueHHS Mex
BOTHECTIMKOCTI, pO3paxOBaHi TAKUM YMHOM, TOOTO KOJIM HE BPaxOBYEThCS yac MPOrpiBy Bia-
CHE METaJeBOi KOHCTPYKIIii, IO 3HAXOAUTHCS B HANPYKEHOMY CTaHi, MOXKYTh OyTH TPOXH
3aHMKEeHUMHU. Lle Moxe B JIesKUX BUIAJIKax MPUBOAUTHU 10 MEPEBUTPATH MaTepiaiiB abo He-
TOYHOTO MPOTHO3Y MOBEIIHKU CTATIEBUX KOHCTPYKIIIH MPH MOKEKI.

Mesxy BOTHECTIHKOCTI cTaneBOi KOHCTPYKIIT TKp MOKHA YSIBUTH SK CyMy 4aciB Mpo-
TpiBy:

— 3axucHoro nokputts tFb 1o remneparypu ioro cryuyBanHs tFb;

— crrydeHoro mapy TFs 10 KpuTHYHOIT Temiiepatypu craneBoi KOHCTPYyKIii tkS;

— CTaJIeBO1 KOHCTPYKIIii 10 BTpaTH MiItHOCTI TKS:

tkp = 1Fb + tFs + 1kS. 1)

Jnis mpukiaay po3paxyHKy Oynu oOpaHi Taki cTaneBl KOHCTPYKIIiT, 110 00IrpiBalOTHCS
3 4-x OOKIB: OJJHOOIIOPHI IIEHTPAIHHO CTUCHYTI KOJIOHHM 1 CKJIaJICHI 3BapHi JBOTABPOBI OAJIKH.
B sikOCT1 MOKPUTTSI 00paHO BOTHE3aXUCHY CIY4yBaJIbHY CIIONYKY «Tepma).

J51s TOpIBHAHHOCTI pe3yJIbTaTiB HABAHTA)KEHHS Ha KOJIOHM Ta Oayku npuiimanacs Ta-
KuM, 1100 3a0e3neunti KpuTHuHy Temieparypy tkp = 500 °C.

Po3paxyHKn BU3HAYMIIH, 110 NIPH OL[IHIOBaHHI BOTHECTIHKOCTI CTaleBUX KOHCTPYKLIH,
3aXHIIEHUX CITyYyBaJIbHUM MOKPUTTSIM «TepmMa), uac mporpiBy BJacHE CTaJIEBHX KOHCTPYK-
il 1epen TUM, K BOHH BTPATATh MIlHICTh, ckiagae 10...16 % Big po3paxyHKOBOI MeXi BOT-
HecrtiikocTi. [Ipuuomy 11eit BHecok Oyje 3pocTatu mpu 301IbIIIEHH] HABEJACHOI TOBIIUHUA KOH-
CTPYKIIIi.

TakuM 4MHOM MOKa3aHO, L0 MPH PO3paxyHKaX MeXi BOTHECTIHKOCTI CTajJeBOi KOHC-
TPYKIIii, 3aXHUIEHOT TOKPUTTSM, IIO CITY9yEThCs, CIIiJ] BPaXOBYBATH SIK Yac IMPOTPIBY I[LOTO
MOKPUTTSI 10 KPUTHYHOI TEMIIEpaTypH, TaK 1 4ac BTPATH MILHOCTI CaMOIO CTaJI€BOIO KOHCTPY-
KIII€I0 MpU JOCATHYTIA Temmeparypi. Llel yac 3anexuth Takoxk BiJ mapaMeTpiB Npodiiro
KOHCTPYKIii, BEJINYMHN HABAHTA)KEHHS HA HET 1 MeX1 OIOopy CTaH.



VJIK 351.8

IUBLIbHUI 3AXUCT — OJIVH I3 IPUHIIAIIB BIZITHOBJIEHHS
TA PO3BUTKY TEPUTOPIAJIBHUX 'POMA/J]

Ananpekuii J1.1., HYL3Y
HK — Pamkesuu H.B., PhD, HY1I[3V

30poiiHe BTOpPrHEHHS KpAiHU-arpeCOpPKHM Ha TEPUTOPII0 YKpaiHU CIPUYUHSIE
pyiHYBaHHS 1H(QPACTPYKTYpH, IMOCHIIOE MirpaimiiiHe HaBAaHTAXXCHHS PETiOHIB BHACIIIOK
BUMYILIEHOTO BHYTPILIHBOTO IIE€PEMILICHHS HACEJICHHs, IOIMMOII0E PO3pUB Yy PIBHIX
PO3BHUTKY PETiOHIB HAIIIOI JIePKaBH.

TepuropianbHi rpoMagy IparHyTh MOIOJATH KPH30BI1 SBHUINA, 0 BUKIMKAHI BIHHOIO.
Cepen KITIOYOBHMX KPOKIB, fKI BKIIOYEHI B TPOIEC PEKOHCTPYKII € BiJHOBJICHHS
TPAHCHOPTHOI 1H(PACTPYKTYPH, KUTIOBOTO (OHIY, 3a0€3MEUEHHS eIeKTPOIIOCTaYaHHs IS
HAaCeJeHHA Ta MIJANPUEMCTB, BIJIHOBJIEHHS BOJOINOCTauyaHHS Ta CHUCTEM BOJOBIABEICHHS,
3aro0iraHHs MOKJIMBUAM 3a0pyTHEHHSM BOJIH.

3 ypaxyBaHHSIM YMOB CbOTOJICHHS, OJHUM 13 IPUHIMIIB BIJHOBJICHHS 1 PO3BUTKY
TEPUTOPIN Ta MiJABHINECHHIO SKOCTI KUTTS JIFOJWHU € NUBUTLHUH 3axuCT. [{MBUIbHUI 3aXuCT
nepeadavyae CTBOPEHHS IPOCTOPY, CHPSMOBAHOTO Ha 3abe3nedyeHHs Oe3neku  Jyis
MaKCHUMaJbHOI ~ KUIBKOCTI  HAcelIeHHs Ta  CTIHKOro  (yHKIIOHYBaHHS  CyO’ €KTiB
TOCHOJApIOBaHHS B YMOBAX HaJ3BUYAWHUX CUTYAIlii, y TOMY YUCIIi BOEHHOTO CTaHYy.

OcHoBHI acriekTd 3a0e3NeyeHHs] MBUIBHOTO 3aXHMCTYy BKIIOYAIOTh Di3HI cdepu Ta
3aBIaHHs], IO CHOPSIMOBaHI Ha 3amo0iraHHs, pearyBaHHS Ta BIJIHOBJIEGHHS B YyMOBax
Ha/I3BUYAHUX CUTYaLlil.

3axo/u 3anmo0iraHHs MOJATAIOTh y BUSBIICHI Ta OLIHIII MOKJIMBHX 3arpo3 Ta HeOe3meK
JUIs HaceJeHHs Ta 1H(QpacTpyKTypHu; CTBOPEHHs €(EeKTUBHUX IUIAHIB JIif AJs pearyBaHHs Ha
Ha/I3BUYAliHI cUTyallii Ta iX MONepeHKEHHS; MPOBEACHHS TPEHYBaHb Ta IHCTPYKTAXIB JUIs
TOTOBHOCTI HACEJICHHS Ta BIAMOBIIHUX CIY>K0 /10 N1ii y BUMaIKax HeOe3MmeKH.

[lin uwac pearyBaHHS — JiKBijamii HAacHigKiB HEOE3NMEKH, — yBara HPUIIAETHCS
opraHizauii Ta TPOBEJEHI eBakKyallii HaceleHHS B Oe3leuHi Micls, 3a0e3NeYeHHIo
e(EeKTUBHOTO MEIMYHOTO OOCITYyrOBYBaHHS, MOCTAYaHHIO 1XKi, BOJM Ta IHIIUX HEOOXITHUX
pecypciB i MOCTPaKIATUX.

Hanpuknan, KIIOYOBUMH acleKTaMM [isUIBHOCTI IMBUIBHOTO 3aXHCTy MiJ 4ac
Ha/3BUYAHUX CHUTYyalliii IO CIpsSIMOBaHI Ha BIIHOBJIEHHS BOJOIOCTAYaHHS Ta CHUCTEM
BOJIOBI/IBEJICHHs, @ TaKoX 3amoOiraHHs MOJMJIMBUM 3a0py/JHEHHSIM BOJAM, €: OILIIHKa
MOIIKO/PK€Hb, IO JI0O3BOJISIE BUSBUTH MacmTabu HeOe3MeKku Ta TMOTpeOu y BITHOBIICHI;
BIJTHOBJIEHHS 1H(pacTpykTypu (peMOHT abo 3aMiHa MOIIKOKEHUX TpyO, HacociB, (GiIbTPiB
TOIIO), MOCTaYaHHs YMCTOI BOAM (PO3MO/LI MUTHOI BOJIU 32 JOTIOMOTOI0 MOOUTHPHUX IMTYHKTIB
PO3NUBY a00 HIIUX 3aXOIB /I 3a0e3MevyeHHs] HEOOX1THUX pecypciB), KOHTPOJIb SKOCTI BOAU
3 METOI0 BUSBJICHHS MOXXIUBUX 3a0pyIHEHb Ta BXHUTTS 3axXOMiB Ui iX e(eKTHBHOL
JiKBijamii; 3amoOiraHHio 3a0pyJHEHHs; 1H(OPMYBaHHS Cepejl HaceleHHS IOA0 MpaBUIl
0e3MeyHOro BUKOPUCTAHHS BOJU Ta 3aXO0/1B, K1 CIiJl BXKUTH JUIsl yHUKHEHHS 3a0py/THEHHS.

[{uBinpbHUN 3aXUCT COpPSIMOBAHUN HE TUIBKM Ha 3a0e3MeueHHs Oe3MeKH, 3aXUCTy
JKUTTS Ta MaiiHa, a i Ha BIIHOBJICHHSI 3BUYAMHOTO JKUTTS MICIISI HA3BUYAHHUX CUTYaIliH.
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IMPOBJIEMA PO3PAXYHKY JEPEB’STHUX KOHCTPYKIIIi1

bacapa6a B.M., HYLI3Y
HK — Tpury6 B.B., k.1.H., nouent, HY1[3VY

Kypc Ykpainu Ha €BpoiHTErpaiiro € HarajlbHO HEOOXiTHUM 3 TOYKH 30py iCHYIOYOI
T'COTOITUYHOI CUTYaIlli, pO3TalllyBaHHS Ta €KOHOMIYHHUX IpiopuTeTiB. B YkpaiHi akTMBHO
BIIPOBAKYIOTHCSI €BPOIEHUCHKI CTaHIapTH B 001acTi OYyAIBHUIITBA, 10 3a0€3MEYUTh MOMKIIH-
BICTh CHIBIpalll 3 €BPONECHCHKUMH OpraHi3amisiMU 1 MiJABUIIUTh KOHKYPEHTOCIPOMOXKHICTh
OyIiBeNbHOI Tally3i B IIIIIOMY.

B cyyacHomy OyAiBHUITBI JepeBHHA IIUPOKO BUKOPUCTOBYETHCS K KOHCTPYKLIAHUN
Mmatepiain i OyIiBeib Ta CIOpy/l Pi3HOTO MPU3HAYCHHS, HAPUKJIIAJI, /Ui Oy iBHUIITBA JKUT-
JIOBUX, TPOMAJICHKUX 1 BUPOOHUYHX, CIIILCHKOTOCHOAPCHKUX, TBAPUHHUIBKHUX, CKIAJACHKUX
Ta iHmMX OyAiBeNb i copyn. Alle icHyroda HopMaTHBHA 0a3a [1] witko oOMexye chepy 3a-
CTOCYBaHHS FOPIOYUX MarepianiB y OyniBHULTBI. Takum 4MHOM, JepeB’siHI KOHCTPYKIIi yac-
TO MOTPEOYIOTh YJIAIITYBAHHS X BOTHE3aXHUCTY.

Beneni B YkpaiHi HalllOHabHI HOPMHU 13 MPOEKTYBAHHA JEPEB’SIHUX KOHCTPYKIIN
JAbH B.B 2.6-161:2010 Oynu nepekiagoM OCHOBHOI 4acTuHH €Bpokoay 5 [2], mo mepexiany
MaBCs LUUTUH psJl pellakiiifHO-TepMIHOJIOTIUHUX 3ayBa)KeHb, Y 3B 53Ky 3 UMM JaHHWM HOpMa-
TUBHUU JOKYMEHT He 3ampaioBaB. Ha fioro 3aminy Bumano JIbH B.B 2.6-161:2017 [3], mo
MICTUTh 0araTo MoJIOKEHb, SIKI TIEBHOK MIPOI0 TapMOHI30BaHi 13 €BPOINEHCHKUMH HOPMaMH.
Oco0nuBY CKJIAJIHICTh BUKIMKAE MPU3HAYCHHS PO3PAXYHKOBUX OMOpPIB nepeBuHH. Kpainu
€Bpomnu 3aKynaroTh JicoMarepialii, B OCHOBHOMY BHCOKOCOPTHOI JiepeBUHH, 3 KpaiH CkaH-
JMHABI{, CIIUPAIOYNCh HAa cHcTeMy €BpocTaHIapTiB. YKpaiHa He Ma€ TaKoi MOXKJIMBOCTI 1 Ha
CHOTOJIHIIITHINT MOMEHT BUKOPHCTOBYE y OyAIBHUIITBI MiCILI€B1 JlicOMaTepiaiy i3 Pi3HUX MOPiT
JEPEBUHM, TIEPEXiJ Ha KIacH MIIHOCTI JIEPEBUHU MPH BIACYTHOCTI aHAJIOTIB HAI[lOHAIBHUX
JOKYMEHTIB y TaKiil cuTyarlii Mae eBH1 CKJIaJIHOIII 3 peai3alli€ro.

Pa3zom 3 THIM mapanensHO iCHY€E, 3 IHIINM IT1IX0JIOM JIO PO3paxyHKY JACpeB’ THUX KOHC-
TPYKLIH, Takuil HopMaTuBHUM 10KyMeHT, sik JICTY-H b B.2.6-217:2016 [4]. Bin rapmoni3o-
BaHUI 3 €BPOKOJOM B YaCTHHI MO3HAYEHb, TAKOK BUKOPUCTOBYE JEsIKI MOJOXKEHHS €BPOKO-
1y, ajie B OCHOBI Mae po3paxyHok 3a CHUII I1-25-80.

TakuM 4KMHOM, ICHY€E MpobieMa AJii NPOEKTYBAJIIbHUKA, II0JJ0 BUOOPY HOPMAaTUBHOTO
JOKYMEHTA 1 pa30M 3 HUM METOAMKHU PO3PaXyHKY JIepeB’ STHUX KOHCTPYKIIIH.
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VJIK 614.841
BOTHE3AXMWCT JEPEB’STHUX EJTEMEHTIB BYIUHKIB

baxmytcrka M.B., HYL3Y
HK — Caenxo H.B., x.1.H., nouent, HYL[3Y

[Iupoke 3acTocyBaHHS NEPEeBUHHU y OYIiBHUITBI O0YMOBJIEHO HU3KOIO IMO3UTHBHHX
BJIACTUBOCTEHN: BHCOKA MIITHICTh MPH HEBEJIUKIN MILIBHOCTI, Majia TEIUIONPOBIIHICTb, JIETKICTh
00poOKH, BHCOKa MOPO30CTiliKicTh. BomHouac nepeBuHa Mae i psig HEJOMIKIB, IO OOMEXY-
I0Th ii 3aCTOCYBaHHSI B OYJIIBHHUIITBI: TIrPOCKOMIYHICTh, 10 MPHU3BOIUTH 10 3MIHH PO3MIpiB
JIepPEeBUHM, 3[JaTHICTh 10 O10MOLIKOKEHHIO, a TAKOX TOPIOYiCTh. 3aiiMaHHS IEPEBUHU MOXKE
CTaTHUCS SK BiJl BIIKPUTOTO JKEpesia BOTHIO (TTOJIyM sl UM ICKpH) TakK 1 BiJ] HArPITUX TPEIMETIB
4y rapsuux rasis. [Ipu miaBumenHi remmnepatypu 10 125 °C 3 nepeBUHU BUIIAPOBYETHCS BO-
Jora, micis IbOTO MOYMHAETHCA i1 PO3KIAAAHHSA 13 BUAUICHHSIM TOPIOYMX JIETKHX PEUYOBHH.
[Tpu temnepatypi Buie 210 °C Ta HasgBHOCTI JpKepesa BIAKPUTOTO BOTHIO JIETKI PEYOBUHH
3aliMaroThCsl, TeMIepaTypa MiJBUILYETHCS 1 MPOLEC MEPETBOPIOETHCS HA €K30TEpMiUHy CTa-
nito ropinns. [pu Temmepatypi 260 °C mounHaeTbCs TPUBAIE Ta CTiKe TOPIHHS JIETKUX MPO-
JYKTIB MipOJIi3y AEPEBUHHU 3 YTBOPEHHSM IOIYyM sl Ta MOAAJIbIIUM IiABUILIEHHAM TeMIlepaTy-
pu. IIpu temneparypi 450 °C 1 Oinble MOXyM’siHE TOPIHHS JCPEBUHH MEPEXOAUTH y Oe31o-
JyM’siHE TOPiHHSA BYTiuIs 3 TeMunepatyporo g0 900 °C.

Haii0inpi nepcnekTuBHUM Ta €(pEeKTHBHUM METOJIOM BOTHE3aXHCTY JAEPEB’SIHUX eJie-
MEHTIB Oy/IMHKIB B YMOBax OyZiBEJIbHOIr0 MalJJaHYMKa € HAHECCHHsI BOTHE3aXUCHUX TTOKPHUT-
TiB. [lepenaua Temnna yepe3 NOKPUTTS 10 KOHCTPYKIIii, [0 3aXHUIIAETHCS, BiTOyBa€eThCS 3a pa-
XYHOK TEIJIONPOBIJHOCTI CAMOT0 MOKPHUTTA 1 MOro TBepAMX MPOAYKTIB po3kianaHHsA. Tomy
BUpIMAIEHUM (PaKTOPOM, IO BH3HAYA€ €(DEKTHBHICTh BOTHE3aXMCHUX TOKPHUTTIB B YMOBax
HOXKEXI, € TEIJI0130JIF0I04a 3aTHICTb, SIKa 3aJIS)KUTh Bl TOBLIIUHU OKPUTTSL.

BornesaxucHi MOKPUTTS 32 MEXaHi3MOM Jiii, TOBIIMHOIO Ta (PyHKI[IOHATBHUM MpHU3HA-
YCHHSM IOJUISIOTHCS Ha TaKl TUIIW: BOTHE3aXHWCHI 00Ma3Ku TOBIIKMHOIO 10—70 MM (17151 IeKO-
paTHBHUX IIiJIell HE BUKOPHCTOBYIOTHCS); BOTHE3axUCHI (apOu 3aBToBIIKK 1—10 MM (MOXYTh
BUKOHYBAaTH JIEKOPAaTHBHI L1JIi, TPUXOBYIOUH MPH LILOMY KOJIIp Ta TEKCTYpY AECPEBHHMU); Je-
KOPaTHUBHI MOKPUTTSI, 0 YTBOPIOIOTH 3aXUCHY IUIIBKY 3aBTOBIIKH /10 1 MM (30epiratoTh KoJip
Ta TEKCTYpY J€PEBUHM); PEAKTUBHI (IHTYMECLIEHTH1) TOKPUTTS; KOMOIHOBAHOT i1 TOKPUTTSI.

HeoOxianicTh 00poOIsiHHS 3ac00aMK BOTHE3aXUCTy JEPEB’IHUX €JIeMEHTIB OyAMHKIB
BU3HAYA€THCS BIIMOBIIHUMHM HOPMAaTUBHUMHU JIOKYMEHTaMH 3a BuaMu OynuHKiB [1]. PoboTu,
MOB’sI3aH1 3 MPOEKTYBaHHSIM BOTHE3aXUCTY Ta BOIHE3aXHCHUM OOpPOOJISHHSAM, BUKOHYIOTHCS
cy0’eKTaMH TOCTOJaprOBaHHs, sIKI MAIOTh BIJMOBIAHY JIIEH31I0 HA Takui Bu poOiT. Ympo-
JIOBK CTPOKY €KCIUTyaTallil BOTHE3aXUCHOr0 TOKPUBY (IIPOCOYEHHS) IOBUHHI 3/1HCHIOBATUCS
3aX0/IH 110J10 MIATPUMaHHS HOT0 y BiANOBIAHOMY TEXHIYHOMY CTaHi. Y pa3i BUSABJICHHS MOII-
KO/DKEHb BOTHE3aXMCHOTO MOKPUBY (TIPOCOYEHHS) TOCIIONAPUYUil OpraH MOBHHEH Y)XKHUTH 3a-
XOJIB 11010 MOro BiAHOBJIEHHS (PEMOHTY abo 3aMiHM). PEMOHT BOTHE3aXHMCHOTO HMOKpPHUBY
(MpocoYeHHsI) 3A1MCHIOEThCSA B MOPSIKY, BU3HAUYEHOMY PeriiaMeHToM Ta MpOEKTOM IpoBe-
JIeHHS POOIT.

JITEPATYPA
1. IlpaBuna moxkexxHOi Oe3nexku B YKpaiHi, 3aTBepPKEHHUX Haka3oM MiHicTepcTBa
BHYTpilHIX crpaB Ykpainu Big 30 rpyaas 2014 Ne 1417.
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VIIK 614.84

META TA NOPAJOK ITPOBEJEHHA BHYTPIIIHBOI'O AYJIUTY 3 OHIHKHU
MMPOTUITIOXEXKHOI'O CTAHY OB’€EKTA 3AXUCTY

beskposuuii @.P., HYI3Y
HK — Maii6opona P.I., HYLI3Y

BHyTpiimHii ayuT 3 OLIHKYM NPOTUIIOKEKHOTO CTaHy 00’€KTa 3aXMCTy — CUCTEMaTH-
YHUN, HE3aJIECKHUHA Ta 33J0KyMEHTOBAaHUHN MPOLIEC OTPUMAHHS Cy0’€KTOM YIIpaBIIiHHS IMOXKe-
KHOIO Oe3leKkor 00’€KTa 3axMCTy JOKa3iB ayJuTy Ta JaHUX ayAuTy 3a JIOIIOMOIOIO
00’€KTUBHOTO OIIHIOBaHHS JOTPUMYBAHHS Ha 00’ €KT1 3aXUCTy KpUTEpiiB aynuTy [1].

OLiHKY MPOTHIIOKEKHOTO cTaHy 00’ekta 3axucty (nani — OIIC O3) mig yac BHYTpi-
[IHBOTO ayJUTY MPOBOAUTH CyO’€KT yNpaBIIiHHS MOKEKHOIO 0e3MeKor0 00’ekTa (Cy0’eKT To-
CIIOJIapIOBaHHS) JUIsl BU3HAUCHHS MOTPEOM B cUjlaX, 3aco0ax, MaTepiallIbHO-TeXHIYHUX, iHAH-
COBUX pecypcax, a TaKOX Ui MPUUHATTS BIAMOBIIHUX YHPABIIHCHKUX PIIIeHb (3aX0/iB),
CIPSIMOBAHUX HA CTBOPEHHS YMOB LI0I0:

— 3an00iraHHs Ha 00’ €KTI 3aXHCTY MOKEK;

— YKOMIUIEKTOBAHOCTI i TOTOBHOCTI J10 /i# 3a MPU3HAYEHHSAM HOXKEKHO-PATYBATbHUX
nigposainie MITO, BITO, AT1O, epexkTHBHOT JTIKBIIAIlT MOXKEXK, YCIIITHOI eBaKyallil J0AcH y
pasi BUHUKHEHHS MOXKeXi a00 MiHiMi3allii HeraTUBHUX HACHIAKIB Bij MOXEX1 Ha 00’ €KTI 3a-
XHCTY.

KepiBHuk abo BIacHHK, 4 OpeHAap 00’ €KTa 3aXUCTY SIK CyO’ €KT YIPaBIiHHS MOXKEXK-
HOIO Oe3MeK0I0 00’€KTa MOBUHEH 3a0€3IMCUNTH OPTaHi3allilo MPOBEICHHS BHYTPINTHLOTO ay-
JUTY TIPOTUIIOKEKHOTO CTaHy 00’€KTa 3aXMCTy Ha CUCTEMAaTU4HIA OCHOBI BIJIOBITHO JO IO-
TOYHOTO, PIYHOTO UM KBAPTAIHHOTO IJIAHYBAHHS.

[Tpouenypa 3aiiicuennsa BHyTpimHboro ayauty 3 OIIC O3 ckinagaeTbes 3 HACTYIHUX
eTalliB:

1. BusHaueHHs ckiaay TpyNu ayAUTOPIB Uil HPOBEAEHHS BHYTPILIHBOIO ayAMUTY
00’€KTa, MiArOTYBAaHHS Ta 3aTBEP/PKEHHS KEPIBHUKOM 00’ €KTa 3aXHCTY BiAMOBIIHOTO PO3IIO-
PSIYOTO JTOKYMEHTA;

2. BuzHaueHHs JUIsI TEBHOTO 00’ €KTa 3aXHCTy KPUTEPiiB BHYTPIIIHBOTO ayIUTY;

3. Po3pobnenHs mporpamMy BHYTPIIIHBOTO ayJUTY I10JI0 BCTAHOBJIEHHS CYKYIHOCTI
3axOiB Ul TIPOBEJCHHS ayAHUTy, 3aIUIAHOBAHOTO Ha KOHKPETHHH Iepioj] yacy Ta CIpsMOBa-
HUX Ha MiJrOTYBaHHs JOKa3iB ayAUTy Ta JaHUX ayJuTYy;

4. 36ip Ta ompaloBaHHs 3a JOIMIOMOTOI0 MPOBEJACHHS ayIUTOPaMH BHYTPIITHBOTO ay-
auty 3 OIIC O3 nokasiB ayAuTy Ta MiArOTYBaHHS MPOTOKOJIB 3a MPOrpaMolo;

5. AHani3yBaHHS J0Ka31iB ayJIUTy, TaHUX MMONEPEIHHOI0 BHYTPILIIHHOIO ayAUTy Ta/abo
npunucy OJIH I1b mon0 ycyHeHHs nmopyuieHb BUMOT 3aKOHOJIaBCTBA Y cdepi MOKeXHOI 0e3-
NeKU (3a HasIBHOCTI) Ui MIATOTYBaHHS JaHUX ayauTy, miaroryBaHHs 3BiTy mogo OIIC O3
(TOKyMEHTYBaHHS ayAuTy);

6. Ilepemannst ayaquTopoM (TPYIOO ayIUTOPIB) AaHWUX BHYTPIIIHBOTO AyAWUTY MIOAO
OIIC O3 cy6’exta ynpaBiaiHHS MOKEKHOI O€3MEKOI0 bOro 00’ €KTa A MPUNHHATTS BIAMO-

BHyTpimHil ayIuT 3 OLIHKY MPOTHIIOKEKHOTO CTaHy 00’ €KTa 3aXUCTY € TIEBUM CIIO-
coOoM 3a0e3MedyeHHs] 1 MIATPUMAHHS HAJEKHOTO IPOTHUIIOKEKHOIO CTaHy MiANPUEMCTBA
0c00JIMBO B YMOBaxX BOEHHHX /il Ta THUMYACOBOT'O MOPATOPil0 Ha MEPEBIPKU.
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VJIK 614.8

BUBIP XAPAKTEPUCTHUK EJIEMEHTIB BHYTPIIIHBOT'O
MMPOTUIIOXKEXKHOI'O BOJOITPOBOAY BYAIBJII BUPOBHNYOI'O OB’€EKTA

Bepmant JI.I1., Jo6punceka B.€., binam €.A., HYL[3Y
HK — IleryxoBa O.A., goueHT, k.1.H., HYLI3VY

[IpoexTyBaHHSI CHUCTEM BHYTPIIIHBOIO MPOTUIOXKEXKHOro BogomnoctayanHs (BIIB) e
BO)XJIMBUM KPOKOM B 3a0€3ME€UYEHHI YMOB YCIIIIITHOTO TaCiHHS MOXKEX 32 JOMOMOTOI0 MOKEXK-
Hux kpaH-koMiuiekTiB (ITKK). B 6arateox Bumagkax mpu po3paxyHky BIIB Bunukae HeoO-
XIIHICTh pO3AUICHHS Oy/iBenb 3a MPU3HAYCHHSM HAa YaCTHHH T4 BHKOHYBAaTH PO3PaXyHOK
KOKHOI YaCTUHU OKPEMO, KPiM TOTO BUMOTHU HOPMATHUBHHUX JOKYMEHTIB Nepe10adyaroTh JeKi-
JBKO BapiaHTIB XapakTepuCTUK ckianoBux BIIB, mo cTBoproe HeoOXiMHICTh pO3paxyHKY KO-
JKHOTO BapiaHTa.

CrpoieHHsT po3paxyHKiB Ta MiJABUINEHHS X €EKTUBHOCTI 3a0€31Meuy€eThCsi BUKOPHC-
TaHHSM MPOTPaMHUX KOMILIEKCIB. Tak 3a 1I0moMoror mporpamHoro komiuiekcy «BI1B-2023
it LINUX» O0yB BukoHanwmii po3paxyHok BIIB Oyxisimi, sika po3ramoBaHa Ha BUPOOHHIOMY
00’€KTI Ta CKJIAJIAEThCA 3 OJHOMOBEPXOBOI CKJIAJCHKOI YACTUHU, YOTUPHOXIIOBEPXOBOI aMi-
HICTPaTHBHO-TIO0YTOBOI, OJJTHOMOBEPXOBOi BUPOOHNYOI YaCTUHU 3 BOYTOBAaHUMH aJMiHICTpa-
TUBHO-TIOOYTOBUMHU MPUMIIIICHHSIMH.

Ha nepmomy erani OyB BUKOHaHHMI pO3paxyHOK Oy[iBii MOBHICTIO (0€3 po3aiieHHs
HA YaCTUHU 3a MpHU3HAYEHHsM). Byno BH3HaueHO, 1m0 B OyZiBIl HEOOXiTHO BCTAHOBUTHU
11 IIKK giamerpom 65 MM Ha BijncTani He Oinbie 19,6 m.

Ha npyromy ertani OyB BUKOHAHUI pO3paxyHOK KOXKHOI YaCTHHH OyiBIIl OKPEMO SIKU
MOKa3aB, 10 YOTHPHOXIIOBEPXOBA aMIHICTPAaTUBHO-IOOYTOBA YacTHHA Ta OJIHOIIOBEPXOBA
BUPOOHWYA YacTHUHA 3 BOYJOBAHMMHM aJIMiHICTPATHUBHO-MOOYTOBUMH MPUMILICHHSIMH HE 00-
NaHYIOThCs cuctemoro BIIB, Tomy mo ix okpemuii 06’em Menmmiii Hixk 5000 M3, BukoHaHHs
PO3paxyHKy OJHOIMOBEPXOBOi CKJIAJChKOT YaCTUHU OyB BUKOHAHUI 3a JBOMA BapiaHTaMu: 3
komiuiekTyBaHHsIM [IKK pykaBamu noBxuHO0 15 M (MK pekoMeHAy€e HOPMATUBHHUH JOKY-
MEHT); 3 pyKaBamu JoBkuHO 20 M (puc.1).

Puc. 1. Pezynpratu po3paxynky BIIB ogHONmOBepXoBOi CKJIaJChKOT YaCTUHH OYyAiBIII 3
komiuiekTyBaHHsM [IKK pykaBamu nosxnnoro: a — 15 M; 6 —20 M

Po3paxyHok moxa3aB, 110 IpU BUKOPUCTAaHHI PYKaBiB JIOBXHHOIO 15 M HE0OOXiTHO
BctanoBuTH 10 IIKK, a nmpu nosxuni 20 m — nume 8 TIKK. IIpu oMy KokHUIT BapiaHT 3a-
Oe3nevye BUKOHAHHS YMOB YCHIIIHOTO TaCiHHSI TTOXKEXKI.

Taxkum yMHOM, IPU MPOEKTYBAHHI CKJIAJHUX 3a MPU3HAUYEHHAM Oy/1iBeIb BUKOPUCTAH-
HSl IPOrPaMHUX KOMILIEKCIB IMiJIBUIY€E €(heKTUBHICTh BUKOHAHHS PO3PAXYHKIB Ta OJep>KaHUN
pe3yabTar 0yJe MaKCUMalbHO OOIPYHTOBAaHHMM 3aB/SKH BiANPAIIOBAHHIO BCIX MOXJIMBUX Ba-
piaHTiB BiamTyBaHHs BIIB.
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VIIK 624.01

AHAJII3 CHHOCOBIB TA IHJKEHEPHUX BY IIBEJIb I CHOPY 1 VIS 3BAXUCTY
BIJ YJIAMKIB TA BOCTIPUITIACIB BUBYXOBOI (PYTI'ACHOI) A1

bepmant JI.I1., HY3Y
HK — Adanacenko K.A., k.1.H., nouent, HYL[3Y

3 moYaTKy MoBHOMACIITAOHOTO BTOPTHEHHS POCIHCHKOI (henepaltii TepuTopii, micta ta
MIPOMUCIIOBI 00’€KTH B YKpaiHi MOTEpHaroTh B apTHIEPIMCHKUX, PaKEeTHUX Ta OOMOOBUX
yaapi. Ilix yac Takux oOCTpiJIiB TMHE Ta OTPUMY€E MMOPAHEHHS MUpPHE HACEJCHHs, BiIOyBa-
€TbCSI pyHHYBaHHS KHUTIOBOTO (POHIY, 00’ €KTIB KPUTUYHOI 1HPPACTPYKTYypH Ta Pi3HOMAHIT-
HUX IH)KEHEPHUX CHOPY/[] IPOMHUCIIOBOTO PU3HAYECHHS.

TakuM yuHOM, iICHY€ HEOOXIAHICTh aHalli3y MOMJIMBOCTI CTBOPEHHS Ta BUKOPUCTAHHS
3axMCTy HACeJICHHs Ta IHKEHEPHUX CHOPY BiJl 0OCTpPiliB.

B poGorti [1] npoBeaeHuil anani3 pakeTHUX yJapiB M0 00’€KTaM KpUTUYHOI iH(pa-
CTPYKTYpH YKpaiHH, 3/1iHCHEHO BUCHOBOK PO HEOOXIAHICTh 3aXUCTy BUPOOHUYHMX yCTaHO-
BOK IPOMHUCIIOBUX 00’€KTIB BiJ] OCKOJKOBOI Ta ¢yracHoi aii Ooenpumnacis. Tak, Halinommpe-
HillIe BUKOPUCTAHHS IS 3aXHUCTy 1HKEHEPHHX CIIOPY1 MalOTh Oir-0eru, 3armoBHEH1 MICKOM, Ta
ra0ioHH 13 pI3HUMU HaNOBHIOBaYamu (puc. 1).

Puc. 1. Cnocobu 3axucTy Oy/1iBens Cropya iH)KeHépHﬁx BiJI pyiiHYIOUOI 11ii 6o€emnpumacis

i eneMeHTH MO3BOJISIOTH 3aXMIATH YPA3JIMBI CIIOPY/H, Ta JIFOJIEH, IO 32 HUMH CXO-
BaJIMCs BiJ ylaMKiB, OCKOJIKIB Ta, YaCTKOBO, B/l yapHOi XBUJIi, IO PO3MOBCIOIKYETHCS il
qac BUOyXy Ooerpuracy.

Opnnak, criektp 30poi BUOYXOBOI [Iil, SIKHII BUKOPUCTOBY€ETHCS NMPOTH YKpPAiHU Ma€ IIH-
POKY HOMEHKJIATYpY 13 Pi3HOMaHITHIMH XapaKTEPUCTUKAMHU Ta CIIOCO0aMU PYHHYIOUOT JIii.

Taxkum YuHOM, HEOOXIHUN MOJANBIINKI aHaTI3 3aXUCHUX XapaKTEPUCTHK PI3HOMAHIT-
HUX CIIOCOOIB 3aXMCTY, BKIIFOYHO 13 CTAlliOHAPHUMHU Ta IIBHIKOBCTAHOBICHUMH YKPUTTSIMU
JUIS 3aXHMCTy HaceNIeHHs, 11010 MOXKIIMBOCTI X €()eKTUBHOI'O BUKOPUCTAHHS.

JITEPATYPA
1. Afanasenko K. Protection of reservoir parks and oil and petroleum products storage
from fragmentation of ammunition. Abstract book of 4th International Conference on Central
European Critical Infrastructure Protection Budapest, Hungary, November 17-18, 2022. P. 47.
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VJIK 614.8

AHAJII3 PE3YJIBTATIB PO3PAXYHKY BHYTPIIIHBOI'O
MMPOTUITIOXEXKHOI'O BOJOITIOCTAYAHHA BY AIBJII
BUPOBHHNYOI'O OB’EKTA

bimam €.A., lo6punceka B.€., bepmant JI.I1., HYLI3Y
HK — IleryxoBa O.A., k.T.H., gouent, HYL[3Y

Po3paxyHOK BHYTPINTHBOTO MPOTHIIOKEKHOTO BojonoctadanHs (BIIB) BukoHyeThcs
BIJIMOBIAHO /0 BUMOT' CyYaCHMX HOPMATHUBHUX JIOKYMEHTIB. J[JIsl CIIpOIIEHHS Ta IMiIBUICHHS
e(EeKTUBHOCTI PO3paxyHKy BUKOPUCTOBYIOTHCS MPOrpaMHi KOMIUIEKCH. Pe3ynbpTar poboTH 3
TaKUMH KOMIUICKCAMHU BIJIMOBITA€ BUMOTaM HOPM, ajié MOXKE BIIPI3HATHCH BiJ PIllICHb, SK1
npuiimae groanHa. Lle 00yMoBiIeHO HEOJHO3HAYHICTIO HOPMAaTUBHUX BUMOT.

Pospaxynok BIIB OyxiBii, sika CKJIaJa€eThCs 3 TPUIIOBEPXOBOI YaCTHHU aJIMIHICTPATH-
BHO-IIO0YTOBOTO MIPU3HAYCHHS 3 ITiJ[BAJIOM Ta JBOIOBEPXOBOI YaCTUHU CKJIAJICHKOTO MPU3HA-
YeHHsI, 0€3 BUKOPUCTAHHS MMPOTPAMHOT0 KOMIUIEKCY MOKa3aB, L0 B TPUIIOBEPXOBiil YacTUHI
OymiBIIi aAMiHICTPaTUBHO-TIOOYTOBOTO pU3Ha4YeHHs HeoOxiaHo BcranoBuTH [IKK niamerpom
50 MM, 3 pyKaBaMu JOBKUHOIO 15 M a6o 20 M, 31 cTBoTamu 3 iameTpoM Hacaaku 13 mm. [pu
npoMy Binctanb Mik [IKK, mo ykommiekToBani pykaBoM aoBxuHOI0 20 M ckiane 60,99 wm,
npu TOBXHHI pykaBa 15 M — 50,62 M. Ilpu Takux 3HAUEHHSX KUIBKICTh MOXKEKHUX KpaH-
KOMIUICKTIB Ha OJTHOMY ITOBEPCi MOXKE JIOPIBHIOBATH 1, TOOTO TOCTaTHHO Oy]ie BCTAHOBUTH 4
[TIKK. B nBomoBepxoBiil CKIaAChKil YaCTHHI JiaMeTp MOXKEKHOTO KPaH-KOMIUIEKTY MOBUHEH
Oyt 65 MM, oBkrHa pykaBa 15 m ab6o 20 M, niamerp Hacaaku cTBojda 19 Mm. 3a po3paxyH-
koM kinbkicTh [IKK mpu pykaBax mosxunoro 20 m nopisaioe 6 IIKK, npu gosxuni 15 m — 8
[TKK. Takum guHOM, IT0/1a4a BOJAM B OY/IIBIIIO IOBUHHA 320€31€UyBaTHCh OJTHUM BBEICHHSM,
TYIHKOBUM MaricTpajlbHUM TpyoompoBoaoM, cxema BIIB nns OyaiBmi nmoBuHHA OyTH 3 Mif-
BUIIYBAJILHUMHU YCTAHOBKAMH, TOMY IO 32 PO3PAXyYHKOM HEOOXITHUI Hamip HAa BBEJACHHI B
OyniBito ckiaB 36,8 M, a rapaHTOBaHUI HaMip y 30BHINIHIN Mepexi 3a JaHUMH CIyk,O BOIO-
nocradaHHs fopisHioe 30 M.

[Ipu BuKOpucTaHHI mporpamMHoro komiuiekcy «BIIB» po3paxyHOK okpeMHX YacTUH
OyiBJII TIOKa3aB, 110 JUIsl CKIIAJChKOI YacTUHU HeoOXimHO BcTaHoBieHHs 3 TIKK Ha koxxHOMY
nosepci (mpu J0BxkMHI pykaBa 15 M a6o 20 m) a6o 4 IIKK npu nosxuni pykasa 10 m, Ta 4
[TIKK B amMiHicTpaTUBHO-TIOOYTOBIM yacTuHi (puc.1).

e | s 18 0 T T ] = R

B T T ——

0)
Puc. 1. Pesynbrar pozpaxynky BIIB 3a nonomororo nporpamMHoro komruiekcy «BIIB»
YacTUH OY/iBJi: a — CKJIAJIChKOI; O — aAMIHICTPATUBHO-TTOOYTOBOT

Takum 4MHOM, BUKOPUCTAHHS MPOrPAMHUX KOMIUIEKCIB 3HAUYHO CIPOIIY€ MPOLEC BU-
3HaueHHs Xxapaktepuctuk BIIB, a Takox 103BOJIsIE IBUIKO Ta AKICHO MPOBECTH JOCHIKEHHS
3 MOIIYKY HalKpaIioro BapiaHry.
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V]IK 614.835

KATEI'OPYBAHHS 3A BUBYXOITIOKEXKHOIO HEBE3ITEKOIO ITPUMILIEHD 3
KNCHEBUMU AITAPATAMU TA YCTAHOBKAMMU

Borauos JI.A., barpiit C.11., JIIY BX]I
HK — ®epenn H.O., k.1.H., nouent, JIY BX/]

Ha nmianmpuemcTBax NpUMIILEHHS, /1€ 3HAXOSATHCS arnapaTd Ta YCTAaHOBKU 3 KHCHEM
BiHOCATH 710 Kareropii /I (moHmkeHo mokexoHeOe3neyHa), a 30BHIlIHI YCTaHOBKH 3 KHUCHEM
— no kareropii [; [1]. Oxnak, Ha gaHWii Yac HArpOMAKEHO BEJIMKHH MPAKTHYHUN JOCBIJ
1010 BUIA/IKIB 3aropsiHb 1 BUOYXiB KMCHEBUX YCTaHOBOK, OAJIOHIB Ta anapaTiB 3 KUCHEM.

MeToro poOOTH € OOTpyHTYBaHHS KAaTeropii 3a BUOYXOTOKEKHOK HEOE3IEeKO MpH-
MiIIeHb 3 KUCHEBHMH ariapaTaMy Ta yCTaHOBKAMHU.

Kucenb € Heroprouwuii ras, oHaK 11 — CUJIbHUN OKUCHUK. ['oprodi rasu, jJerkozaimuc-
Ti Ta TOPIOYi PiTUHH, 30KpEMa, OJIMBH, YTBOPIOIOTh 3 KUCHEM BUOyXoHeOe3neuHi cymimii. [To-
PUCTI TOprOoYl peYOBHHHU (JI€peBUHA, BYTULIA, acaabT TOMIO), IPOCOYEHI PIAKUM KHCHEM, 32
HAsIBHOCTI JpKEpesia 3alallfOBaHHs, UM TPU yAapi, 3ropsroTh 3 BUOyxom. Jpeid xmapu 3 mif-
BUIIIEHUM BMICTOM KHCHIO MOX€ TIPU3BECTH J0 3aiiMaHHS CIIOPY, MaTepiaiiB, 10 TEPMIUHUX
TpaBM MEPCOHATY Ha BEJIHKil BiJICTaHi BiJl TOYaTKOBOTO MICIIsl BUKHLY.

AHaii3 aBapiil 3 KHCHEM BKa3ye Ha HEOOXIJIHICTh BITHECEHHS MPUMIIICHb, JIe 3HAXO-
JSTBhCS anmapaTH Ta YCTAaHOBKH 3 KHCHEM 3 KaTeropii /| — MOHMKEHO moXxekoHeOe3neyHa J10
Kareropii A — BUOyxomnoxexoHeOe3neuHa.

VY OCHOBY UMHHOI METOJIMKH KaTeTOPYBaHHS MPHUMIIIeHb, OyIMHKIB Ta 30BHINIHIX yC-
TAHOBOK 3a BHOYXOIOXEKHOIO 1 MOKEKHOI HEOE3MEKO MPUUHATO Psii NpuHIHUIIIB [1], 30K-
peMa, IpUIMA€EThCS HAMOLTBIN HECIPHUITIUBUEN BapiaHT aBapii a0 mepior HOPMAIBHOTO (Y-
HKIIIOHYBaHHS TEXHOJIOT1YHOI cucTeMH 1 ii enemeHTiB. OJHaK, MpU BU3HAYEHHI KaTeropii
MPUMIIICHb 1 30BHINIHIX YCTaHOBOK, JI€ 3HAXOJHMTHCS KUCEHB, PO3MIANAIOTH Oe3aBapiiHUN
peXuUM poOOTH, a OCKIJIbKU, KUCEHb € HETOPIOUMM ra30M, TO TaKi IPUMILIEHHS 1 30BHIIIHI yC-
TAHOBKH BIJTHOCATH /10 Kareropii /| — moHMKeHo MoXeKoHeOe3meyHa.

Jlnst yTBOpeHHs BUOyXOHEOe3MeuHoi CyMillli 3 KUCHEM JOCTaTHbO HEBEJIMKOI KIIBKOCTI
BYIJIEBOJIHIB. TakuM YMHOM, HalO1IbIIa HEOE3MEeKa — BUKU KUCHIO TIPU TIOPYIICHHI TepMe-
TUYHOCTI OQJIOHIB YW amapaTiB, YTBOPEHHs BHOYXOHEOE3MeuHOi CyMmillli KUCHIO 3 BYIJIEBOJI-
HSIMU Ta i1 BUOYX.

VY po6oTi MpOBEEHO PO3paxyHOK KaTeropii MpUMIIIEHHS, /i€ 3HaXOAUTHCS pe3epByap
3 KUCHEM (Maca KUCHIO, 110 Oepe y4yacTb B aBapii — 2 T). OCKUIbKH, BUOYXH BUHUKAIOTh NPU
B3a€MO/IIi KHCHIO 3 BYIJIEBOJHSMH, TO JUIsl PO3pPaxXyHKIB MPUHMAEMO MUTOMY TEIUIOTY 3rO-
panHs metany (Hr=50125 xJ[>x/Kr) — K BEIMYUHY €Heprii, 110 BUAUISETHCS M1/ Yyac B3a€MOIIi
BUIIE3a3HAUYCHUX PEYOBHH.

TakuM 4YMHOM, PO3PaXyHKOBO MiATBEP/HKEHO, 10 MPUMIILEHHS, Y SIKUX 3HAXOAUTHCS
KHCCHb, HAUTMIIKOBUI THCK BUOYXy AP > 5kIla. To0TO, Taki MPUMIIIEHHS CIIii BIIHOCUTH
70 KaTeropii A — BUOyXomnokexoHeOe3neyHa.

JIITEPATYPA
1. BuznadyeHHs kaTeropiii npuMiiieHb, OyJMHKIB Ta 30BHIIIHIX YCTAHOBOK 3a BUOYXO-
MMOXKEKHOI0 Ta ToxexkHow Hebesrekoro: JJCTY b B.1.1.36. 2016. [Uuuaawuii 3 01.01.2017].
KuiB: Minperiondya Ykpainu, 2016. 31 c.
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VJIK 614.8
MOJIEJTIOBAHHS EBAKYAIIII ITPY MOKEKI B K PATHFINDER

Bbonpuk O.0., HYL3Y
Ckarkos JLL., x.1.H., YHiBepcutet ben-I'ypiona B Heresi, beep-1lleBa, I3painn
HK — Otpomr O.A., n.1.1H., npodecop, HYLI3Y

Pathfinder — 1ie cumynsTop BUXOAy Ta pyXy JIFOJUHHK Ha OCHOBI areHty (puc. 1). IIpo-
rpaMHHUI KOMIUIEKC Hajae rpadidauii iHTepdeiic KopucTyBava JUis MPOEKTYBaHHSA Ta BHKO-
HaHHS MOJICTFOBaHHS, a TaKOXK iHcTpyMeHTH 2D Ta 3D Bizyamizarii Ay aHajizy pe3ynbTaTiB.

Pathfinder 3abe3neuye cumyJsIif0o Ha OCHOBI areHTIB 4Yepe3 IHTYITUBHO 3pO3yMinuit
iHTepdelic g OTPUMAHHS YITKHX 1 JETalbHUX pe3yibTaTiB. KoxkeH areHT y Mozeni
Pathfinder ycBimomitoe CBOE OTOYEHHS Ta MOCTIHHO MEPEepaxoBy€e CBil HACTYITHUN KPOK Ha
OCHOBI ITOTOYHOI 1H(popMarii. LI pilmeHHs IpyHTYIOTBCSA Ha Pe3yJIbTaTax aKaJeMIYHUX JOCHI-
JDKEHb 1 BaliJamiiHOro TecTyBaHHA. Llell mporec J03Boiis€e MEXaHi3My MOJICIIOBAHHS
Pathfinder MmoaentoBaTu peanicCTUYHY MOBEIIHKY JTFOIUHU.

Kommnanis Thunderhead Engineering cmiBmpaitoe 3 MpOBITHUMH JOCIiAHUKAMU Ta
MIPOBOJIUTH MTPEM’€PHI 3aX0/I1, 1100 CIPUSATH MOJAIBIIOMY PO3BHTKY PO3yMIHHS pyXy arcHTIB
IIpY eBaKyallii.

[oBipsloOTb EKCNEepTH 3 yCbOro CBITY

3BepHITbCA 33 AONOMOTOH [0 HalMX MiXXHAPOAHUX MAPTHERIB Y. BaLIOMY PErioHi.

#1 18 14+

IHCTpymeHT Egress B MixxHapogHi napTHepu Poku oHOBNEHb
onuTysaHHi SFPE

4

Puc. 1. Bukopucranus nporpamuoro 3abesneuenns Pathfinder y csiti

Pathfinder macmtaOyeTbest BIiANOBIAHO O PO3Mipy Ta CKJIAAHOCTI mpoekTy. [Ipocti
YHCeNIbHI €KCIIEPUMEHTH MOYKHA 3MOJENIoBaTH 3a JiiueHl xBwinHU. Pathfinder moxnuBo 3a-
CTOCOBYBATH JUIsl MOJIEJIIOBAHHS TaKUX CKJIAJHUX 00 €KTIB SIK CTaJIlOHHU, ayJUTODIi, TeaTpH,
XOJIU OYIKYBaHb MEIMYHUX UM KOMEPLIHHUX 3aKJIaJiB.

JITEPATYPA
1. URL: https://www.thunderheadeng.com/pathfinder
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VIIK 624.01

AKTYAJBHICTh BUKOPUCTAHHSA CUCTEM MOXKEXXHOI BE3NNEKA
HA OB’€EKTAX 3 MACOBUM NNEPEBYBAHHSIM JIIOEN

bounapenko B./1., HYLI3Y
HK — Ilonokos E.E., HYII3Y

3a0e3neueHHs MOKEeXKHOI Oe3MeKkn Ha 00’ €KTax 3 MaCOBUM MepeOyBaHHAM JIIOJIEH cTae
HA/I3BUYAIHO aKTyalbHUM 3aBiaHHAM. OCHOBHI HANPSIMH JTOCII/IKEHb CIIPSIMOBAH1 HE TUTBKU
Ha MIHIMI3aIlil0 TTOKEKHOT HeOe3MEeKH, ajle TAKOXK M Ha pallioHaJIbHE BUKOPHCTAHHS PECYPCIB
1151 320€3MEeUCHHS MTOKEKHOT Oe3IeKH.

[ToxxexHa Oe3neka Ha 00’€KTax 3 MAacOBUM MepeOyBaHHSM JIIOJIeH BKIIIOYAE CHCTEMU
MOTIEPE/DKEHHS TOXKEXKi, MPOTUIIOKEKHOTO 3aXUCTY, a TaKOX 3aXOJW Oprasi3almiiHo-
TEXHIYHOTO XapaKkTepy.

HeoOxiguuii piBeHb MOKEKHOT 0€3MeKH BU3HAYAETHCS HOPMATUBHUMH JOKYMEHTaMH
Ta BUPAXA€ThCd MMOBIPHICHUMHU BEIMYMHAMH, IO HE NMOBUHHI MEPEBUILYBAaTH BCTAHOBIIEHI
3HaveHHs [1].

AHani3 comanbHOi cepu mokaszye, mo 3a octaHHi 10 poKiB KUIBKICTh COIIaIbBHUX
00’€KTIB 13 MacOBUM IepeOyBaHHSM JIFOJICH 3pociia B JeKiabKa pa3siB. Lle cTaBUTh miaBHINEH]
BHMOTH 10 3a0€31eUYeHHS 1X MOoXKexkHOo1 Oe3neku [2].

Cepen GakTopiB pU3HKy HAWOUIBII MOMIMPESHUMHE € TI0XKEXKI BHACIIIOK HEOOEPEIKHOTO
MTOBOJKEHHSI 3 BOTHEM Ta MOPYIICHHS MTPAaBHJI €KCILTyaTallli eleKTpooOiafHaHHS.

CBoeuacHe BUSIBICHHS Ta €(EKTUBHE MOIMEPEDKEHHS IMOKEX MOXKYTh 3HAYHO 3MEH-
IIUTH PU3UK TPariyHUX HACHiAKIB. PO3BUTOK crcTeM Oe3neku Ta BIPOBAHKEHHS MEPEIOBUX
TEXHOJIOTIH B LIEH CEKTOP € CTPATEriuHO BAKIMBHM 3aBJaHHSAM s 3a0e3neueHHs Oe3rneku
IrPOMAJISH y TPOMaJICBKUX 00’ €ekTax [3].

OHOBNICHHA Ta MEPEeTJIsA]] CTpaTerii 3a0e3nedeHHs MOKEeKHO1 Oe3MeKH MOBUHHI Bi0y-
BaTUCSl PEryJsIpHO, BPAaxOBYIOUM 3MiHHM B 3aKOHOJABCTBI, TEXHOJOTISX Ta CTPYKTYpi
00’exTiB [4, 5].

OTxe, BpaxyBaHHS LIUX aCMEKTIB JO3BOJIUTH CTBOPUTH HAJliHI Ta €()eKTUBHI CUCTEMU
MOKEXHOT Oe3MeKu Ha 00’ €KTax 3 MAaCOBUM IepeOyBaHHAM JIOJEH, 5Kl 3a0e3neuaTh BUCOKUI
piBeHb Oe3MeKH Ta OyAyTh 3aXHUINATH BiJl MOXKIIMBUX 3arpo3.

JIITEPATYPA

1. Haka3 MinicrepcTBa BHYTpimHiX cripaB Ykpainu 30.12.2014 Ne 1417 IlpaBuna no-
KEKHOT Oe3MeKr B YKpaiHi.

2. Maiibopona P.I., dieryn B.B. (2023). [lutanHs BU3HAU€HHS NPUMILIEHb 0€3 mpH-
POJTHOTO OCBITJIEHHS /17151 3a0€3MeUeHHs X CUCTeMaMH MTPOTHAUMHOIO 3aXUCTY.

3. borman T'.A., I'mymenko M.O. (2023). Cucrema mnomnepemkeHas moxex. XXII
MixHapoaHa HayKOBO-TexHIUHa KoH(pepeHwis «lIpunanoOyayBaHHs: CTaH 1 NEPCHEKTUBMY,
16-17 tpaBus 2023 p., Kuis, Ykpaina: 30ipHUK MaTepianiB KOH(pEPEHIIil.

4. Maii6bopona P.1., Pamkesuu H.B., Otpomr 10.A., Menexuk P.C., lllonokos E.E.
(2023). Criocib npoTUIIOXKEKHOTO 3aXUCTY HOPMAJIBHO BIIKPUTUX OTBOPIB B MEPEKPUTTSX.

5. Tapanenko 1.C., PamkeBuu H.B. (2023). [IutanHs miaABUIIIEHHS BOTHECTIHKOCTI OY-
JIBEIbHUX KOHCTPYKIIM B ymoBax cborofeHHs (Doctoral dissertation, Yepkacu: YIIIb
im. ['epoiB YoprnoOunst HYII3 Ykpainn).
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VJIK 37.091

BIOCKOHAJIEHHSI CHCTEMMU 3ANIOBITAHHSI BAHUKHEHH S
HAJI3BBUYAMHUX CUTYAIIN HA OB’EKTAX CYB’EKTIB
TOCHOJAPIOBAHHS

boposuii b.B., HYL[3Y
HK — Yepkammn O.B., k.1.H., HYL[3Y

3abe3nedeHHs] MOXKEKHOI Oe3nekn Ha Teputopii YKpaiHu, perysroBaHHsS BIAHOCHH Y
ik chepl opraHiB Aep)KaBHOI BIaJM, OpPraHiB MiCIICBOTO CAMOBPSITyBaHHs Ta Cy0’ €KTIB TOC-
MOJIapPIOBaHHS 1 TPOMAJISH 3/IHCHIOIOTHCS BIAMOBITHO M0 Koaekcy IMUBUIBHOTO 3aXUCTy (/1a-
11 — Kojekcy), 3aKOHIB Ta IHIIWX HOPMAaTHBHO-TIPaBoBHX akTiB [1]. 3o0kpema, y crarti 55 Ko-
JIEKCY TPOTMHCaHO, M0 3a0e3MeYeHHsT MOXKEeKHOI Oe3MeKn cy0’ €KTa rocroiaproBaHHs MOKIIa-
JAETHCS Ha BJIIACHHUKIB Ta KEPIBHUKIB TaKUX Cy0’€KTiB rocmojaptoBanss [1]. Takox crarrero
65 Konekcy BU3HAUEHO, 1110 IIEHTPAJIbHHUI OpraH BUKOHABYOI BJIaIH, SIKUH 31HCHIOE AepiKaB-
HUM Harms y cepi TEXHOTeHHOI Ta MOXKEXKHOI 0e31eKH, YIOBHOBaKEHUI OpraHi3oByBaTH Ta
3MIMCHIOBATH JCPKaBHUHN HArIsA (KOHTPOJIb) 11010 BUKOHAHHS BUMOT 3aKOHIB Ta 1HIINUX HO-
PMaTHBHO-TIPABOBUX aKTIB 3 MUTAaHb TEXHOTEHHOI Ta MOKEKHOI O€3IMeKH, [IMBUIBHOTO 3aXHC-
Ty 1 AISUTBHOCTI aBapiitHO-pATYBaIbHUX CITyKO0 [1].

3riJIHO 13 CTATUCTUYHUMH JAHUMH, TUTLKH 32 OCTaHHI I1’SITh POKIB B YKpaiHi BUHHKJIO
272411 noxex, B AKHX 3aruHy’no 16756 moneit, cepen akux 484 nUTUHU; OTPUMAIIH TPAaBMHU
8396 mrogaeit, 3 Hux 722 nutuHuU; O0yio BpsaToBaHo 19157 moneii ta 1499 nmireit; y 2008 porti
VYkpaiHa nocijia TpeTe Micie cepel KpaiH CBITY 3a HAOUIBIIOW KUTBKICTIO 3arHOINX JIOACH Y
noxexax [2].

Tox HEOOXiTHO BJIOCKOHAIUTH MEXaHI3M KOHTPOJIIO 32 CTAHOM ITOXEKHOI Oe3MeKu
Ccy0’€KTIB TOCMOJAPIOBAHHS NMUISIXOM PO3IIMPEHHS 1H)KEHEPHO-TEXHIUHUX PIlIeHb Ta Mpodi-
JAKTUYHHUX 3aXO0JIIB Ha 00’€KTaX, OCOOIMBO 3 MAaCOBUM IepeOyBaHHSIM JIIOJICH 3 METOIO 3aI0-
OiraHHs BUHUKHEHHIO HAJ[3BUYAHUX CUTYyallid Ha IUX 00’ €KTax.

Tum camMuM, MOXHa KOHCTaTyBaTH, IO 3alPONOHOBAHUN MEXaHI3M yIOCKOHAJICHHS
KOHTPOJTIO 32 CTAaHOM TMOXEKHOT 0e3MeKkH ¢yl €KTiB TOCIOIapIOBAaHHS 1I03BOJIUTH €(pEKTUBHO
BIUIMHYTH Ha PIBE€Hb MPOTUIIOKEKHOTO, TEXHOTCHHOI'O Ta HUBLILHOTO 3aXUCTy 00 €KTIB, 10
B CBOIO UEPTY € 3aM00iraHHsIM BUHUKHEHHIO HAaJ[3BHUAHHUX CUTYAIlii.

Bce 11e — cBi/UeHHS HAa KOPUCTh TEOPETHYHOI M PAKTUYHOI TOTPEOU TOCHIIKYBAaHOI TEMHU.

JITEPATYPA
1. Konekc nuBinbHOTO 3axucty Ykpainu Big 02 sxoBTHsS 2012 poky Ne 5403-VI [Ene-
KTpoHHUIT pecypc]. Pexum gmoctymy nmo mkepena: URL: http:/http://zakon4.rada.
gov.ua/laws/show/5403-17/
2. HarmionampHa JIOTIOBIAR MPO CTaH TOXEKHOI Ta TEXHOTCHHOI Oe3neku B YKpaiHi
[Enextponnuii pecypc]. Pexxum noctyny no mxepena: URL: http://www.dsns.gov.ua/
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VK 351.1

A0 ITIUTAHHA YIOCKOHAJIEHHSA
BIIOMYMX ITPABUJI BE3IIEKH ITPAILI

Bacunbes 1.O., k.10.H., no1eHT, ['ony6ens .M.,
HK — Tumenko B.O., k.nepx.ynp., nouent, Biaacenko 1.O., IIYH/IIL3

OnHuM 13 aKTyaJlbHUX MHUTAaHb 3a0e3MeueHHs MPOQIIaKTHKHA TPaBMaTU3My B CHCTEMI
JICHC € HeoOXiqHICTh OHOBJICHHSI OCHOBHOTO BiJIOMYOTO JIOKyMeHTa, a came: «[IpaBui 6e3-
MeKH mpaili B opranax i migpo3aitax MHC Vkpainw» [1] (mani — [IpaBuina).

3 METOr0 BHpILIEHHS 1HOT0O NHTaHHs, BianoBiaHo 1o pimenHs JJCHC, y 2023 pori cTBo-
PEHO HayKOBO-pOOOUy TpyIly sl pO3poOKH HOBOI penakiii [IpaBuii. 3aruiaHOBaHO HE TLIBKU
BHECTH 3MiHHU JI0 HHUX, a i CTBOPUTH HOBI pO3/IM Taki sk: «be3neka mparii npu BUKOHAHHI 3a-
B/IaHb 32 PU3HAYCHHSM B YMOBaX BOEHHOT'O CTaHy Ta OOHOBHX Iiit», «be3reka mpartii mpyu BHKO-
HaHHI pOOIT 3 TYMaHITapHOTO PO3MiHyBaHHs», «be3neka mpari npu y 3akiagax BHUIIOI OCBITH,
HABYAJIbHO-METOJMYHUX IEHTPaX Ta HAaBYAIbHHX IYHKTaX IPU MPOBEACHI 3aHATh 3 0COOOBUM
ckiamom», «besmeka mpari 1mpyu BHKOHAHHI TOCHOAAPCHKUX Ta PEMOHTHHX POOIT Ha BUCOTI»,
«be3neka mparii Ipu HECEHi CITy>KO0m» Ta «be3neka mparii pu TraciHHi MOXKEX».

[TpoBeneHHs Takoi poOOTH MOTpeOy€e HE TUTBKU Yacy Ta KPOIITKOI pOOOTH LiJIol HU3-
k1 (axiBiiB, a i MPOBEIECHHS MOTYKHUX HAYKOBUX JIOCIIKeHb. Tak, 10JaTKOM JI0 MEpIIoro
posniny IlpaBun crane «HactanoBa 3 opranizamii npoiJakTHYHOI POOOTH CITy’)KO OXOPOHHU
npaui oprasiB i miapo3ainis JJCHCy» [2] (panime ii He iCHYBaJO), sIka BCTAHOBUTH HE TLIBKHU
npaBa, 00OB’A3KM Ta BIAMOBIAATBHICTD MPALiBHUKIB CITy:kO0M oxopoHH mpani (mam — COII)
[3, 4], a i okpecnuTh MOPSAIOK Ta MEXaHI3MHU BIIPOBA/DKECHHS MPAKTHYHHUX 3aXOiB y MiIpo3-
JTax Mmoo 3ano0iraHHs TPaBMYBAaHHS OCOOOBOIO CKJIQJy MPU BUKOHAHHI 3aBIaHb 3a MPHU3-
HAYCHHSM.

Kpim nporo, y HacraHOBi HaBeIeHO cHCTEMY BU3HAYEHHS KIJIBKOCTI IEPCOHAIY CITy K-
Ou, 30kpeMa GopMyIIy 3a KO BOHA PO3PaXOBYETHCS:

(1)

Ha rtenepimnHiii yac HaykoBUAMU [HCTUTYTy Nep>KaBHOTO YIpPaBIiHHS Ta HAayKOBHUX
JOCIIJKEHb 3 LIUBIIBHOTO 3aXUCTY MPOBOAATHCS JOCTIDKEHHS 1 32 1HIIUMH HalpsMKaMu, 3a
pe3ysbTaTaMu SIKUX IUIaHyeTbes A0 KiHI 2024 poky BHECTH 3MIHU 1 JONOBHEHHS 10 ICHYIO-
yux po3aiiB [pasu.

JITEPATYPA

1. Hakaz MHC VYxkpainu Big 07.05.2007 Ne 312 «IIpo 3arBepmxenns [IpaBun 6e3nexu
npati B opranax i migposainax MHC Ykpainuy.

2. YIOCKOHAJICHHS OpraHi3allii nmpoBeaeHHs MpodilakThaHOI poOOTH CITy:K00K0 0XO0-
POHU TIpalli 1110710 3aro0iraHHs HEeI[aCHUX BUIAJKIB 1 OTPUMAHHS TpaBM OCOOOBUM CKJIAJIOM
Ta npatiBHuKaMu opratiB 1 migpo3auniB JJCHC Ykpainu: 3Bit npo H/P (3aki.). IAY HJI 113;
kep. [.O. Bacunwes; Bukon. A.B. IIpycekuii [Ta in.]. Kuis, 2022. 235 c.

3. Hakaz MHC VYxkpaiau Big 30.01.12 Ne 81 «[Ipo 3aTBepkeHHS IOJOXKEHHS PO
ciryx0y oxoponu mpari MHC Ykpainny.

4. Haxa3 Jlep>kaBHOTO KOMITETy YKpaiHH 3 Harjsiay 3a OXOopoHoro mparti Big 15.11.04
No 255 «Ilpo 3atBepmKeHHs] TUOBOTO MoJjiokeHHs mpo COIDy.
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V]IK 614.84

BU3HAYEHHS MIHIMAJIBHAX MPOTUIIOXKEXHUX BIJICTAHEN
3A 10IIOMOTI' OO FIRE DYNAMICS SIMULATOR

Bork K.C., HYLI3Y
HK — Maii6opona P.I., HYLI3Y

[TommpenHs moXkexi MK OyAiBIsSIMU B OUIBIIOCTI BHITQJIKiB 3aJI€KaTh Bij| IHTEHCHB-
HOCTI Ta TPUBAJIOCTI TIOXKEXKI, BIICTaHI MiX OyIiBISMU, TIJIOMI, BOTHECTIHKOCTI Ta Marepiary
OOJIMIIFOBaHHS 30BHIIIHIX CTiH, HasgBHOCTI MPOPi3iB, 00JaHAHHSI CHCTEMAaMH IMPOTHIIOKEK-
HOTO 33aXHCTY, 4acy yBEIECHHS CHUJI Ta 3aC001B MOXKEKHO-PATYBATIbHUMH IT1APO31TIaMH.

[TommpeHHs BOTHIO 3 Majiaro4oi OyiBiIi Ha CYCIHIO OYIBITIO MOXeE BiIOyBaTUCS KiJTbKOMa
pizarME nuIsixamy. HasiBHI 1aHi CBITYATh TIPO Te, IO B OUIBIIOCTI BUIMA/IKIB TIOXKEKA TOMUPIOETh-
cs1 3 OyiByl 0 CyMDKHOI Oy/IiBJIi yepe3 30BHIMIHI 0TBOpH. [lomyM’st 1 TerioBe BUIPOMiHFOBaHHS
NPOXOJISATH Yepe3 BikHa a0o iHII OTBOpHU y (acami OyaiBii, IO TOPUTH. 3aiiMaHHS Yepe3 TeIyIoBe
BUIIPOMIHIOBAaHHS — HAUTTOITMPEHIIIHIA CITOCIO MOIMPEHHS BOTHIO MK OY/TiBJISIMH.

OCHOBHUMH TMapaMeTpaMu, IO BIUIMBAIOTh Ha Iepeaady TeIla BHIPOMIHIOBAHHSIM
BiJ1 OyIiBIIi, 11O TOPHTH, /IO ONMPOMIHIOBAHOT OBEPXHI MPHUJIETIIOT OYIiBIIl € POEKIIIS TOIyM s
3 OTBOpIB, @ TAKOX BiJICTaHb MK OyIiBIsIMH. 3HAYSHHSI TETJIOBOTO MOTOKY Ha BiAKPUTIH 1O-
BepxHi ¢acaay CyCciTHbOro OyJIMHKY € Jy’K€ BOKJIUBHUM ITApaMETPOM.

Ha tenepimmniii yac B Ykpaini 715t BU3HAYSHHS MiHIMAJIBHUX TPOTHUITOKEKHUX BiJCTaHEH
BUKOPUCTOBYIOThCS TaOnwmuHi 3HadeHHs JIbH b.2.2-12:2019 «IlnanyBanHs 1 3a0yaoBa TEpUTO-
piit» Ta y pasi BiICyTHOCTI TaONMYHMX 3HaueHb po3paxyHkoBi meroau JCTY 9058:2020 «Ilo-
*KekHa Oesrneka. BusHaueHHs MPOTUIIOXKEKHUX BIJICTAaHEH MK 00’ €KTaMU PO3PaXyHKOBHMH Me-
tomamu. OCHOBHI TIOJIOKEHHS, OCTaHHIN KU JIJIsI BU3HAYCHHSI POTHUITOKEKHUX BiZICTAaHEH BU-
KOPHUCTOBYE PO3PaXyHKOBO-TAOIUYHUI METOJ, CIPOIICHUI pO3PaXyHKOBUI METOJI, PO3pPaxyHKO-
BUI1 METOJ] BU3HAYCHHS MPOTUIIOKEIKHUX BIJICTAHEH 13 BUKOPUCTAHHSIM PIBHSIHHS IIPOMEHHUCTOTO
TETIUIOOOMIHY Ta PIBHSHHS HECTAIlIOHAPHOI TETUIONPOBITHOCTI, pO3PaXyHKOBUI METO/I BU3HAUCH-
HsI IPOTHITOKE)KHUX BIICTaHEH 13 BAKOPUCTAHHSM ITOJIBOBUX MOJIEIICH.

PyroSim € HalimonmymisipHIIIMM TpOTpaMHUM 3a0€3MeYeHHSIM 7S MIBUAKOI Ta TOYHOI
po6otu FDS. PyroSim siBisie co6oro rpadiunuit intepdetic s FDS, skuii 103Bosis€ MIBUIKO
1 3py4HO CTBOPIOBATH, pelaryBaTH W aHali3yBaTW CKJIaJHI MOZENi PO3BUTKY MOXKEXI 3a
MOJIbOBOIO MOJIEIUII0, MOOYIyBaTH MOJs HeOe3neuyHux (PaKTopiB, BU3HAYATH TEIIO(I3UYHI
MOKA3HUWKH Ta 1HIIN MapaMeTpH Jjs BU3HAYCHHS MiHIMAIbHUX MPOTUIIOKEKHUX BiJICTaHEH

(puc. 1).

(KWIm2)
b
2
2

olo 1000 2000 3000 4000  S000 6000 7000 80,00
(s)

Puc. 1. Ilpuknag monemntoBanHs B PyroSim moxkexi, BU3HaUEHHS TEIUIOBOTO MOTOKY
BIJ MOKEXKI1

31 WBUAKAM PO3BUTKOM KOMIT FOTEPHUX TEXHOJIOT1H, B CBITI IIMPOKO BUKOPUCTOBY-
€THCS 1711 BUBYCHHSI TTOKEXK MOJIenoBaHHs Ha ocHOBI Fire Dynamics Simulator (FDS).
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VJIK 69.051

ETAIIA BUSIBJIEHHS IPUXOBAHUX PU3UKIB IPYHTIB
B BYAIBEJIBHUX TPOEKTAX

I'aBpumtok K.P., HYL3Y
HK — Pamkesnu H.B., PhD, HY1I3V

JlociKeHHS TPYHTY BiIIrparoTh BaXIJIMBY POJIb Y 3a0e3MeueHHI Oe3MeKH Ta JOBIOBi-
YHOTO OyAiBHHULITBA. PO3yMil0UM XapaKTepUCTUKHU IPYHTY, iH)KEHEPHU Ta apXiTEeKTOPU MOXKYTb
MpuiMaTi OOTPYHTOBAHI PIIICHHs MIOAO MPOEKTYyBaHHS (DYHIAMEHTY, OIIHKH CTIHKOCTI Ta
MeTo1iB OymiBHUITBA. 111 3HAHHS HE TUILKH MIIBHUILYIOTh OC3MEKy, e i MPOJIOBKYIOTh TEP-
MiH CITy>KOU KOHCTPYKIIii.

Eranu mporiecy reoTexHi4HOr0 JOCTIHKEHHS IPYHTY, 110 CIIPSIMOBAHI Ha BUSIBJICHHS pH-
3WKIB ITOB’SI3aHUX 3 OCIIaHHAM, 3CyBOM a00 HeCTaOLIbHICTIO CXUJIIB, IPEACTaBIICHI Ha puc. 1.

1. KabinetHi 2. [TonwoBi 3. JlabopatopHi | | 4. 3BIiTHICTH Ta
IOCIIIIKEHHS JIOCIIIKEHHS JIOCITJDKEHHSA aHami3

Puc. 1. Etanu BusiBIeHHS! IPUXOBAaHUX PU3HKIB IPYHTIB

1. KabinetHe gociipkeHHs: 30ip JOCTYIHOI iH(opMaIlii mpo 00’ €KT, BKIIOYA0UN T'€0-
JIOT1YH1 KapTH, MOMEpPEeH] 3BITH Ta 3amucu OyAiBebHUX MPOEKTIB HA 00’ €KTH, AKI pO3TAIO-
BaHi mopy4. el moyaTkoBU KPOK JOTIOMara€ BU3HAYUTH T'€OJIOTIYHY ICTOPIIO Ta OLIHUTH
MOTEHIIHI ITe0JIOT1YH]I HEOE3IIEKH.

2. TlonpoBi mocmimkeHHs: 30ip 3pa3KiB IPYHTY 3 Pi3HOI MIMOMHH 3 BUKOPHCTAHHSIM
CBEP/UIOBHH a00 1HIIUX METOJIB OypiHHSI. MOXYTh MPOBOJUTHCH CTAaHAAPTHI BUNPOOYBaHHS
Ha NMPOHUKHEHHS a00 BUNMPOOYBAaHHS HAa KOHIYHE MPOHUKHEHHS /ISl BU3HAYCHHS BJIACTHUBOC-
TEH IPYHTY, BKIFOYAIOYH HOTO HECYUY 3[1aTHICTh, XapaKTEPUCTHKH YIILIbHEHHSI.

3. JlaGopatopHi BuIipoOyBaHHs: 310paHi 3pa3Ku IPYHTY JOAATKOBO aHANI3YIOThCS B
nabopaTopii Ui BU3HAYEHHSI KOHKPETHHUX BIIACTHBOCTEW Ta XapaKTEpUCTHK. BimHOCATH Taki
BUINIPOOYBaHHS, K Kiacu(ikalis IPYHTY, YIIUIbHEHHS, MIIHICTh Ha 3CyB Ta BUIPOOYBaHHS
Ha IPOHUKHICTb.

4. 3BiTHicTh Ta aHami3. [licas 300py Ta aHaizy BCiX JAaHMX T'OTY€ETHCS PO3LIMPEHHM
reoTexHiuHuM 3BIT. Llel 3BIT BKIItOUae peKOMEHalli 11100 MPOEKTYBaHHS (yHIaMEHTY, Me-
TOJIIB MOJIIIIEHHS IPYHTY, SKIIO 1€ He0OX1IHO, a TaKOX OyAb-iKi MOTEHILIHHI PU3UKU abo
oOMe:KeHHsI, K1 CJI1J] BpaxOBYyBaTH Mij yac OyaiBHUIITBA.

['eoTexHiIuHE TOCTIIKEHHS IPYHTY € BaXXJINBUM KPOKOM TP ONTUMI3allil KOHCTPYKIIT
¢byHnaMeHTy A Oyab-aKoro OyAiBEIbHOTO MPOEKTY, a caMe: JI03BOJISIIOTh pUMaTu o01py-
HTOBaH1 pIllIeHHs, Ha/lal0uM JIOKJIaJHYy 1H(opMaIlilo Ipo BIACTUBOCTI Ta YMOBH IPYyHTY; OII-
TUMI3YBaTHU MPOEKT (PyHIAMEHTy, BH3HA4YalO4M HECydy 3JIaTHICTh IPYHTY, 3a0e3neuyrouu
CTIMKICTh Ta 3amO0IrarouM OCITAaHHIO; CIPUSAIOTH Oe3Melli, BUSBISIOYN MOTEHIIHHI HeOe3MeKH
Ta JI03BOJISIIOYM BJKUTHU BIATOBIHUX 3aXOJIIB II0OJ0 3HUKEHHS PU3HKY; CIPUSIOTH €KOHOMIY-
HOMY OYZIIBHHMIITBY 332 paXyHOK 3MEHILIEHHs MOTpeOH y HaJMIpHUX 3eMJSIHMX poOoTax abo
KOIITOPUCHHUX (PYHIAMEHTHHX CHCTEMaX.
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VJIK 621.03

OCOBJIUBOCTI 3MIHU AMILIITY ] BICHEKTPY IAPAMETPIB
I'A30BOI'O CEPE/IOBUILA

Ieitmapos I11.3., HYL3Y
HK — Menemenko P.I'., a.1.H., mpod., HYII3Y

HeGe3neuni moaii xapakTepHi OLIbIIOCTI 00’ €KTIB TEXHIYHOI Ta €KOJIOTTYHOI cdepH.
Haii6inpm nomvpeHnMu € HeOS3MeYHUMH TTOiSIMU, 1110 TIOB’sI3aH1 3 MOXKEeKaMU B TPUMIIICH-
Hax (IIII) o6’extiB [1]. Lle oOyMOBIEHO 3HAYHOK MIKOJOK 370pOB’I0 JHOAWHU [2, 3],
00’exkTam [4] Ta HAaBKOJUIIHBOMY CEpPEAOBHINY [5, 6], 1110 HAHOCUTHCS MOXKEkKaMU. ToMy TO-
JIOBHUM HaIpsIMKOM 3a0e3nedyeHHs Oe3nmeKku Ta CTIMKOCTI (PyHKIiOHyBaHHS 00’ €KTIB CIia
BBA)KAaTH B IEPLIY YEPry 3HM)KEHHS IIKOJIU 3/10pPOB’I0 Ta KUTTIO JIOAMHHU [7]. V 3B 3Ky 3
UM npobiiemMa 3amoOiranHs BUHUKHEHH!O [111 00’ €KTIB € akTyaabHOIO.
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VJIK 614.8
CHUCTEMA TOKEKHOI BE3IEKH «PO3YMHUX BY IMHKIB»

I'mapgyn J1.0., HYLI3Y
HK — bezyrna 1O.C., x.1.H., nouent, HYL3Y

OOunamTyBaHHS KXUTJIA, HOTO 3aTUIIOK Ta Kpaca MOXYTh BTPAaTUTH CEHC 0e3 CTBO-
pEHHS HaJIHHOI MPOTUIIOKEKHOT Oe3neku. Beyreped icCHyro4ii ayMiIli, CripaBkHii KoMdopT
OyAMHKY TOJISiTa€ HE B aBTOMATHUIII JBEPHOTO 3aMKa Ta OCBITJICHHS, a B BUCOKIH Mipi 3aXUCTY
BiJl TIOXKEX1, 3aJUMJICHHS, BUTOKY ra3y Touo. CaMe TOMy Ba)KJIMBUM HANPSIMKOM aBTOMAaTHU-
3aIlii «pO3yMHOTO JIOMY» € TIOKeXKHa Oe3reKa.

be3ymMoBHO, 1aT CTOBIACOTKOBY TrapaHTIIO 3aXUCTY BiJl MOXKEXI UM 1HIIOI Herepeada-
YeHOI HaA3BUYAWHOI CHTYyalii HIXTO HE MOXKe. AJie MiHIMI3yBaTH PU3MKH 1 MoAOaTH TPO IO-
MepeKEHHS MO3aIUTATHUX «BUITAJKIB» LIJIKOM PEaJIbHO.

CyuyacHi iHTeNeKTyaJbHI CUCTEMH «PO3YMHHUI OyAWHOK», IO MPOTPaMyrOThCS Ta Tpa-
mroroTh Ha 6asi [IK, HamaroTe Sk TOTOBI, TakK 1 IHAMBIAYAIbHI PILIEHHS MPOTUIIOKEKHOI aBTOMa-
TuKU. «ITyqHU# 1HTENEeKT» 3JaTHHIA 3aXUCTUTH CBOTO BJIACHUKA BiJl TAKMX HEMPUEMHOCTEH, 5K
3aMHUKaHHS €JIEKTPOIIPOBOIKH, BUTIK T'a3y TOLIO, SIKI MOXKYTh CTaTH MIPUYMHOIO 3aiiMaHHSI.

ABTOMAaTH30BaHi iHPOPMALIHHI CHCTEMH TPOTUIIOKEKHOI Oe3meku € 00’€THaAHHIM
CYy4YaCHHMX TEXHIYHHX 3acO0iB (JIaTUMKIiB, MyJbTIB, IEPEMHUKAUIB) 1 MIPOrPaMHOTO MOAYJS (KO-
HTpOJIEpa), AKH Kepye poOOTOI0 BCHOTO 00JIaHAHHS OJJHOYACHO.

Jatuuku Oe3mepepBHO BIACTEXKYIOTh CKJIaJa MOBITPS (3MICT IuUMy, razy IpoIaHy,
CO2), KOHTPOJIIIOTH TeMIepatypy. Ko obnaaHaHHs (IKCy€e 03HAKH MOYKJIHBOTO 3arOpsiH-
Hs (Y TOMY YHCIHI, 111e O BAHUKHEHHS MOJIyM’sl), TO «IUTYYHUI 1HTENEKT» (KOHTPOJIEp CUCTE-
MH) HETalHO pOOUTSH i1 1010 3ar00iraHHs BOTHIO, HEAOIYIICHHS HOTO MOMIMPEHHS, 3aXUCTY
MEMIKAHI[IB Ta CaMOT0 OyAHHKY.

[ToxxexHa Oe3reka B pO3yMHOMY OYAMHKY IPAIFO€ 33 MPUHIUIIOM HACTYITHOI MOCITi-
JIOBHOCTI 3aBJIaHb:

— MOMNEPETIUTH, HE TOMYCTUTH 3aiiMaHHs — Oe3MepepBHUN KOHTPOJb CTaHy MPOBEICH-
HSl, CKJIQJy TOBITPSI TOMIO. 3 I[IEF0 METOI0 BCTAHOBIOIOTHCS UyTIHMBI XiMiUHI, TEIJIOBI Ta CIie-
KTpasbHI JaT4MKH. SIKII0 rocrnoaapi 3a0yjau BUMKHYTH MpacKy, YaWHUK YM 1HILIE OOJIaJHaH-
Hsl, IK€ MOKE CTaTH 3arpo30r0 Oe3Mmelli, cucTeMa caMOCTiiHO Horo BiakmounTs. Hacammepen
«po3yMHA OE3TeKa» OPIEHTOBAHA HA YCYHEHHS MOXKIIMBOI MPUYMHA BUHUKHCHHS HAJI3BUYAl-
HOIT CUTYaIlil;

— sKIIO 3aiKCOBAaHO crajax (CIpalfoBaB JATUYMK 3aaUMIICHHS a00 1HIII TIPHIIAJIN),
CHUCTeMa BXXMBA€ 3aXOJiB IOJO JIOKami3alii moxkexi. Hacammepen, BiIKIIOYa€ThCA Ta30Mo0-
CTauaHHS Ta €JEKTPHUKa (HE MOB’si3aHE 3 POOOTOI0 MPOTUIIOKEKHOI CUCTEMH), 3yIIUHSE HAl-
XOJKEHHSI KUCHIO JIO MPUMIIIEHHs (MepEeKPUBAIOTHCS BEHTUIIAIINHI Xoau). SIKIo rocmnoaap
nepedyBae 3a MeXaMu OyJTMHKY, HOMY TaKOXX HaJICUJIAIOTHCS BIJIOMOCTI TIPO Te, 110 CTaJIOCS;

— 6e3mocepeiHe TaCiHHSA MOXKEeXKI.

JITEPATYPA
1. K.Sen, J.Sarkar, S. Saha, A. Roy, D. Dey, S. Baitalik, and C. S, Nandi «Automated
Fire Detection and Controlling Systemy, Int. Adv. Res. J. Sci. Eng. Technol., vol. 2, no. 5,
2015. P. 34-37
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V]IK 614.84

AEAKI IMTAHHA CYTTEBUX EKQHJIYATAHIFIHHX XAPAKTEPUCTHUK
BYAIBEJIBHOI ITPOAYKIII TIOB’A3AHUX 3 OCHOBHOIO
BUMOTI'OI0 «ITOKEKHA BE3IIEKA»

I'omikosa C.1O., Xuxapes O.I1., [JIY HJI 113
HK — ®emyk FO.JL., k.1.H., ct.oocn., [IY HJ 113

3abe3mneueHHs JOTPUMAHHS CKJIaIOBUX YaCTHH OCHOBHOI BUMOTH MO0 3a0e3MeueHHs
MOXKe)XKHOI Oe3meku OyAiBenb 1 CIOPYJ MOBUHHO JOCSTAaTUCS BUKOPUCTAHHSIM OY/IBEIIBHOI
MPOIYKIIIT 3 MPUHHATHUMHU JI0 MPU3HAYCHHS MOKa3HUKAMU (BJIIACTUBOCTSIMH).

[IpukiHIeBUMH Ta TEPEeXiTHUMHU TOJIOKEHHAMU [ 1] mependayeHo oHOYACHY Jit0 BU-
MOT [BOTO 3aKOHY Ta BUMOTI TEXHIYHOTO pErJiaMeHTy OyiBeIbHHX BHPOOIB JHMIIE [0
2025 poky. BpaxoByrwoumn 1ie, €BpOTNEiiChbKa MOXKeXHa Kiacudikaiis Mae MOBHOILIHHO 3ampa-
mroBatu 3 2025 poky 3a yMOBH, 110 He OyJie BHECEHO 3MiH Ha 3aKOHOJaB4YOMY piBHi. Lle 00y-
MOBITIO€ HEOOXIIHICTh BCTAHOBJICHHS Ta OOIPYHTYBaHHS CYTTEBUX CKCILTyaTalllHHUX Xapak-
TEPUCTUK OyMIBEIBHOI MPOAYKIIii, ITOB’SI3aHUX 3 OCHOBHOIO BHMOTOIO HIOJ0 3a0e3TMeueHHs
MOKEeXHOI Oe3neku Oy/iBenb 1 Copy.l AJs BIPOBAHKEHHS B YKpaiHi €BpONECchKOl MOKEekK-
HOT Kiacudikamii y HalioHaIbHIM HOpMaTuBHIN 0a3i. [{luMm xe 3akoHOM [1] BBEACHO MOHATTS
«IOKa3HUKU OyAiBEeNbHOI poayKiii». Haiikpaine MmoHSITTS «MOKa3HUK OyIiBEIBHOI MPOIYK-
1i1» JeMOHCTPY€ cXema MoKa3zaHa Ha puc. 1.

MokasHuk

Cymmeei noxeHH

XOparmMepucmuKy
GydieenvHoi

npodyruii’

PieeHb Knac Onwmc

CTikkicTe o0

BorHecTilikicTe 30BHILIHBOTO

BOMHEBOMD BNAMBY

Peaxwuia Ha BOroHb

[ianazoH Big,

I TekcToBa
min piBHA g0

Yucnose

3Ha4YeHHA PR dbopma
Puc. 1. Po3mm@pyBaHHs HOHATTS Puc. 2. CyTTeBi noXKeXHI XapakTe-
«TOKa3HUK OY1BENIbHOI IPOAYKIIII» PUCTHKHU OyiBEIbHOI TPOAYKIIIT

JlocIipKeHHS 110/10 BCTAaHOBJICHHS NOKAa3HMKIB CYTTE€BUX €KCIUTyaTalliiHUX XapakTe-
PHUCTHK IIOJIAaHO HA pHC. 2.

3arponoOHOBaHO BU3HAYUTH CYTTEBI XapaKTEPUCTHKHM OyIiBENbHOI MPOAYKIi 3a3Ha-
YeH1 Ha pUC. 2 5K MOXKEKH1 XapaKTEPUCTUKH 13 OJAJIbILIUM BCTAHOBJIEHHSM KJIAciB 0 HUX Ha
OCHOBI €BPOIEHCHKUX MMIAXOIB Ta BHECEHHSIM 3MiH J10 [2].

JITEPATYPA
1. 3akon Ykpaiau «I[Ipo HamanHs OyaiBeIbHOI MPOAYKIIT HA PHHKYY.
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VIIK 621.15

OLIIHIOBAHHS BILIUBY CKJALY KWJI IPOBOJIIB
HA IX TEMIIEPATYPHO-YACOBI XAPAKTEPUCTHUKH
EKCILTYATAIII

INomoBaxina A.O., HYII3Y
HK — Karynia A.M., k.T.H., c.H.C., HYL[3Y

[ToxexxHa mpogiTakTHKa eNeKTPUYHIX MEpexk 3a0e3MeuyeThesi Ha OCHOBI iH(opMmartii
PO peXUMU iX ekcruryaramii. Ha BUpOOHHUIITBI eleKTpUYHI Mepeku (YHKIIOHYIOTh B HE-
CIPUSTIMBUX YMOBAX: KOJIMBAHHS TEMIEpaTypH, BOJIOTOCTI MOBITps Ta iHme. HasBHICTD pi3-
KHX KOJMBaHb TEMIEPATypH, 3alUJICHICTh BUPOOHUYUX MPHUMIIIEHb, BILUTUB 3a0pYyIHIOIOUNX
PEUOBHH CTBOPIOIOTH MpOOJIeMaTUYHy Oe3aBapiifHy eKCIUTyaTallilo eJeKTPUYHUX Mepex. Ta-
KM YMHOM, TEXHIYHHUN CTaH €JEKTPUYHMX MEPEeX MOTIpIIYeThCs, BHACIIOK YOTO 3pOCTa€e
HebOe3neka BUHUKHEHHS TOXKEK NPY 3aiiMaHHi1 1301111 200 000JIOHKH MPOBO/IIB Ta KabemiB.

[ToxxerkHy TIPOPUIAKTUKY SIIEKTPHYHUX MEPEX JOIUIBHO peali3oByBaTH Ha OCHOBI OIIi-
HIOBaHHS MOXKEKHOI HeOe3IMeKn MPOBOJIIB Ta KabelniB. B cBOIO yepry OLiHIOBaHHS MOKEXKHOT
HeOe3IMeKH MPOBOJIIB Ta Ka0eliB rmependadae mporHo3 3HaYCHb TeMIIEpaTypH KaOeIbHIUX BHPO-
01B B pi3HI IHTEPBAJIM Yacy Ha OCHOBI TeMIEPaTyPHO-UYACOBUX XapaKTEPUCTHK eKCILTyaTaIlii.

B po06oTi Ha OCHOBI MaTeMaTHYHOTO MOJICTIOBAaHHS |1, 2] oTpuMaHi Ta mpoaHaIi30Ba-
HI TeMIlepaTypHO-4acoBl XapaKTEPUCTUKU EKCIUTyaTallil MPOBOJIB 3 MiJIHUMHU Ta alfOMiHi€-
BUMH kmiiaMu — Mapok [1B Ta ATIB.

BucHOBKM HacTyIHI:

— TeMIlepaTypa HarpiBaHHs MPOBOMIB MPHU IX eKCIUTyaTallii CyTTEBO 3aJICKHUThH BiJ Ma-
Tepiaiy, 3 SIKUX BUTOTOBJICHO CTPYMOBI/IHI KUJIM Ta CTPYMY HaBaHTa)KCHHS,

— Ui BCIX 3HAU€Hb CTPYMY HABAHTAKEHHS TEMIIEPATypHO-YaCOBI XapaKTEPUCTHKH
eKCIUTyaTallii MPOBOIB 13 alFOMiIHIEBUMHU Ta MiTHUMHU CTPYMOBIIHUMU KUJIAMU MalOTh MpUO-
JIM3HO OJTHAKOBHI HENIHIMHMIA XapaKkTep;

— JUISl BCIX 3HAUEHb CTPYyMYy HABaHTAXXECHHS TeMIIEpaTypa MPOBO/IB 13 aTIOMiIHIEBUMH KH-
JIaMH TI€PEBUIILY€ TEMIIepaTypy MPOBOJIIB 13 MITHUMHU aTIOMIHIEBUMH JKWJIAMH, L0 MIATBEPKY-
€THCS] TEOPETUYHUMU TTOJIOKEHHSAMH;

— 31 3pOCTaHH;IM 4Yacy eKCIuTyaTallii BIUIMB CTPyMY HAaBaHTA)XEHHS Ha TEMIIEPaTypy
MIPOBOJIB TOCUIIIOETHCS SIK JJISE TPOBOAIB 13 MIJHOIO KHUJIOKO, TaK JJIsi TIPOBOJIIB 3 allFOMiHi€-
BOIO JKHJIOIO;

— 31 3pOCTaHHAM Yacy eKCIulyaTallii 3p0ocTae pi3HUII MK TeMIepaTypaMu HarpiBaHHS
npoBoAiB 1B Tta AIIB nns Bcix 3HaU€Hb CTPyMY HaBaHTaKEHHSL.

JITEPATYPA
1. Karynin A.M., Kynakos O.B., PynakoB C.B., [lanacenko C.B. OruiHka BIUIUBY
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VJIK 623.674

3AXUCT TA MIHIMIBAIIAA HETATUBHUX BIIJIMBIB ITPOAYKTIB BUBYXY
HA THOPACTPYKTYPY

I'onwapos B.J[., HY1I3Y
HK — [MToximyxk /JI.B., HYLI3Y

HemooanHoki BUMaaKyd OOCTPiIIB HACEICHUX MYHKTIB 3 OOKY OKyHaIliiHUX BIHCBHK
NPU3BOJMUTH O YUCICHHHUX JKEPTB Cepell LUBIIBHOTO HACENCHHS Ta IMOIIKOKCHHS BEIHKOL
KUTBKOCT1 1H(pacTpykTypu. He MeHIry 3arpo3y Juisi HUBIILHOTO HACEJICHHS Ta ONEpaTopiB 3
IPOTHMIHHOI JISUTBHOCTI HECYTh 1 BUOYXOHEOE3MeuH1 IpeaMETH, 1[0 He PO3ipBAIUCS Ta BH-
OyxoHeOe3IeuH1 3aJIUIITKA BIiHH.

JlikBinanis Ooenpunacis, ki Hayexarb a0 Il kaTeropii miuIAraroTh 3HAMIEHHIO HA Mi-
cii, uid 3abe3nedeHHs Oe3neKu oneparopiB Ta camnepiB. Taka mporenypa A 3HUILEHHS Ha
MicIi noTpedye rMMOOKUX 3HaHb TA YMiHb, & TAKOXK BPaxXyBaHHS 0araTbOX acIleKTiB TaKUX SIK
1H(pacTpyKTypa, siKa MOTpedye 3aXUCTy, 3aXUCT 0COOOBOrO CKJIALy Ta LMBUIBHOTO HAaceJIeH-
Hsl, MiHIMI3allis HETaTHBHHUX (aKTOPiB BHOYXy, TAKHX SK BUOYXOBa XBWIIS, CEHCMIYHI KOJIH-
BaHH IPYHTY, YJIaMKiB KOPILYCY.

3axUCTOM BiJ yJIaMKiB KOPITyCY Ta MOBITPSHO-YIApHOI XBUJII MOXYTh CIyT'yBaTH 3a-
XHUCHI CTIHM 3 micKoM. J[JIs 3aXHCTy BiJ ylIaMKiB BOHU OYyJIyIOTHCS HA KOPJOHI 13 OYiKyBaHOIO
BOPOHKOIO BiJl BUOYXYy. JIJIst 3aXUCTy BiJ Jii yIapHOI XBWIII 3aCTOCOBYIOThCS CTIHU HAOJIMIKEH1
110 00’ €KTiB, SIKI MIJUISITAl0Th 3aXUCTy. [y 30epekeHHs LTICHOCTI CKISIHUX KOHCTPYKIIiH Oy-
JUHKY, JOIUIBHO BIIKPHUTH iX, II€ MIHIMI3y€ BIUIMB THUCKY IO (POHTY yAapHOI BHOYXOBOi
XBHJII 1 3amobiraTume pyiiHyBaHHiO ckia [1].

3axuct Bij ceiicMiuHOl il BUOYXY BHKOPUCTOBYETHCS IPU MOXIIMBIN 3arposi ypa-
JKEHHS MiJ3eMHOT YacTUHU OYIiBIIl, 32 paXyHOK CEHCMIYHUX KOJUBaHb, YTBOPEHUX BUOYXOM,
3a paxyHOK MOOYZOBH 3aXHCHOI TpaHIIE], Ta BIAIITYBAHHS MIAMOPHOI CTIHM i3 BHYTPIIIHBOI
cToponu (pyHAaMeHTy OyiBIIi CTBOPIOIOTH HAIIMHUI 3aXKCT BiJl CECMIUHOT YJapHOT XBHIIL.

3axuct TpyO Ta MiA3eMHUX KOMYHIKaIlili TAaKOX MiIJISArae 3axXUCTy BiJ cecMmivnol ii
BUOYXY, 32 paXyHOK YTBOPEHHs TpaHuIeid 0e3 po3Mmopok, s 3arnobiraHHs pyWHYBaHHS BiJ
KOJINBaHb, YTBOPEHUX BUOYXOM.

Jnst cTBOpeHHs HalfO1IbII eeKTUBHOI 3a0MBKH, 3aMiCTh MIIIKIB 3 MMICKOM MOYKHA BUKO-
PHUCTOBYBATH 3aJIUBKY KOTJIOBaHY BOJIOI0. BUKopuCTaHHS BOJU B KOCTI 3a0MBKH MIHIMIZY€E He-
TaTWBHI HACHiIKU BUOYXy. Maroun Oiiblly HIUTBHICTH BOJA € BIJIMIHHUM CEPEOBHUIIEM s
3HWKEHHSI [I11 yapHOi BUOYXOBOT XBUJI1 Ta PO3JIbOTY yJIaMKiB. MeTOA MiJIBOHOTO YIIIIbHEHHS
BUOYXOM MPHUIATHUH NPH MOXIIUBOCTI JOTPUMAHHS BUMOT PO3TAIllyBaHHS CHUCTEMH 3apsjiiB
HAaJl IOBEPXHEIO IPYHTY 1] IIApOM BOJIH, 1110 3a0€3MeUnTh KaMy(IeTHICTb J1i BUOYXY.

JITEPATYPA
1. Ilpo 3arBepmxkeHHs TeXHIYHMX MpPaBUI BEJCHHS BUOYXOBHUX pOOIT Ha JEHHIHN mo-
BepxHi: Hakaz M-Ba eHepretwku Ta ByTii. mpoM-cTi Ykpaiam Bixm 18.07.2013 p. Ne 4609.
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VJIK 351.861

BE3IEKA TA CTABLJIBHICTh KPUTUYHOI IHOPACTPYKTYPH: KJIOYOBI
ACHEKTH 3ATIOBITAHHSA TA PEATYBAHHS HA HAJI3BUYAWHI CUTY AL

I'onwapyx M.B., HYLI3Y
HK - ¥Ycauos /I.B., HYLI3Y

3abe3nedyeHHsT HAIMHOCTI Ta CTIMKOCTI KpUTHYHOI iHQPACTPYKTYpH € BaKIMBHM 3a-
BJIAHHSM JIJIsl 3a0e3MedeHHsT OC3MEeKH CYCIIbCTBA Ta €PEKTUBHOTO (PYHKIIIOHYBAHHS JIEpKa-
BU, 1 IIe TOCSTAETHCS 3aBASIKM KOMIUIEKCHUM 3aX0JaM 00 3ano0iraHHs HaJ3BUYaliHUM CH-
Tyarlism, sSKi BKIIOYaIOTh B ce0€ PO3BUTOK TEXHOJIOTM, ITiIBUIIIEHHS KBaJTi(ikallii mepcoHary
Ta CTBOPEHHS CUCTEMH MOMNEPEKEHHS 1 pearyBaHHsI Ha MOKJIMBI 3arPO3H.

Kputnuna indpactpykTypa — 1€ OCHOBa Cy4acHOTO XUTTS. EHepreTuka, TpaHCIOPT,
iH(opMaIiiiHi TEXHOJIOTIT Ta 1HII TaTy31 TPal0Th BAKIUBY POJib Y QYHKIIOHYBAaHHI €KOHOMI-
KM Ta CyCNUILCTBA. BHACTIIOK IHOTO, HA/I3BUYAHI CUTYaIlii Ha TaKKX 00’ €KTaX MOXKYThb TIPH-
3BECTH JI0 CEPHO3HUX COLIAIbHO-EKOHOMIYHUX Ta €KOJIOTIYHUX HACIII/IKIB.

3ano0iranHs HaA3BUYaHUM CUTYAIlisIM Ha KPUTUYHHUX 00’€KTax rependavae BIPOBa-
JDKEHHSA 3aXO/1B JJIsl 3HIDKEHHS PU3UKY BUHUKHEHHS MoAi0HUX cutyariil. Lle Bkitodae B cebe
MMOCHJICHHST TEXHIYHOT O€3IeKH, BJIOCKOHAICHHS CHCTEM KOHTPOJIO Ta MOHITOPUHTY, a TaKOXK
PO3pOOKY IUTaHIB €KCTPEHUX cUTyalid. KOMIIeKCHICTh 3aX0/1iB MO 3a00IraHHI0 Ha/I3BUYAii-
HUM CHTYaI[isIM BKJIFOYA€ B ce0e 1 MATOTOBKY mepcoHany. HaB4aHHS Ta TpeHYBaHHS CIIBPO-
OITHMKIB 3 TUTaHb OE3MEKH Ta pearyBaHHs Ha HaJ3BUYaiiHI CUTYallli € KPUTUYHO BAXKIMBUMHU
acTieKTamMu 3a0e3rneueHHs 0e3nekn Ha 00’ ekTax kputuyHoi iHppacTpykTypu [1]. i mporecn
JI03BOJISIIOTH MIATOTYBATH MEPCOHAN 10 e()EeKTHBHOTO pearyBaHHs Ha MOXJIMBI HeOE3MeKH Ta
Ha/I3BUYAHI CUTYaIlii, SMEHITYIOUH PU3UK 1 MiHIMI3YIOUH MOKJIMBI 30UTKH.

Oco0nuBy yBary ciij OpUIUIUTH PO3BUTKY CUCTEMHU TOIMEPEIKEHHS 1 pearyBaHHs Ha
MOKJTUBI 3arpo3u. Lle Bkiroyae B cebe po3poOKy CHCTEM MOHITOPHHTY, aBTOMATH3AIIII0 TIPO-
1[ECiB BUSBJICHHS PU3UKIB Ta pearyBaHHs Ha HUX, K1 JO3BOJSIOTH ONEPATUBHO pearyBaTH Ha
3arpo3u, rpaloTh KPUTHYHY POJIb Y MiHIMI3allii MOMXJIMBUX 30UTKIB.

3abe3neueHHs Oe3neKku KpUTUYHOI 1HQPACTPYKTYPH BUMAarae CIuIbHUX 3yCHIIb YpsI0-
BUX OprasiB, Oi3Hecy Ta rpomajicbkocTi. CriBmpaus Ta oOMiH iH(OpMalli€lo € BaXJIMBUMU
acTieKTaMH y TUTaHyBaHHI Ta peasizailii 3aXo/iB 3 3armo0iraHHs HaI3BUYaiHUM CUTYAaIlisIM.

V3aranbHI004M, 3a00IFaHHs HAJA3BUYAHUM CHUTYallisIM Ha 00’€KTaX KpPUTHUYHOI 1H-
bpacTpyKTypH BUMarae KOMIUIEKCHOTO MiAXOAY, 110 BKIIOYAE B ce0e TeXHIYHI 3aXOMAH, Mij-
BUIIEHHS KBaliQikalii nepcoHally Ta pO3BUTOK CHCTEM IOINEpeKeHHs Ta pearyBaHHs. Lle
cripusie 30epexXeHHI0 cTablIbHOCTI CYCIJILCTBA Ta HAAIMHOCTI KpUTUYHOI IHPPACTPYKTYPH.

JIITEPATYPA
1. Opranizaiiiiii Ta IpaBoOBi acleKTH 3a0e3neYeHHs] Oe3MeKH 1 CTIHKOCTI KPUTHYHOI
iHpacTpykTypu YKpainu: anamit. gon. boopo /I.I'., Isantora C.II., Konnparos C.I., Cyxo-
nonsa O.M. 3a 3ar. pea. O.M. Cyxonomi. K.: HIC, 2019. 224 c.
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VJIK 614.8
MOKEKHA BE3IEKA KYJIbTOBUX CIIOPYJ] B YMOBAX BOEHHOI'O CTAHY

I'opobuyk A.B., JIAY BX]]
HK —Ilenemko M.3., x.T.H., nonient, bamuucekuii O.1., x.1.H., nouent, JIY BX]I

KynbToBi criopynu, He3aleXHO BiJ iX peliriiHOro mpu3HA4YeHHS, BOJOAIIOTH Heme-
pendadyBaHOIO KpPacor Ta JYyXOBHOIO CYTHICTIO, MPUBEPTAIOYM BIpsH Ta BiaBigyBaudiB. Oj-
HaK, pa3oM i3 BEIMYYIO Ta PEIriiHUM 3HAUYEHHSM, i OyIiBJIl TAKOXK HECYTh y COO1 MEBHI pH-
3MKH, 30KpeMa, M0KEKHY HeOe3IeKy.

KynbToBi criopyu Hanexarb A0 MoKexoHebe3neyHnx OyiiBenb i € 00’ eKTamMu 3 Ma-
coBUM nepeOyBaHHAM jrozel. [lokexxHa HeOe3leka B KyJIbTOBUX CIOPYAAaX BUHUKAE 3 PALY
¢axTopiB, MOB’SI3aHUX 3 MPUPOIOIO PETITIHHUX 0OPsIiB, BHYTPIIIHBOIO iHPPACTPYKTYPOIO Ta
BUKOPHUCTAHHSIM PEJITiHHUX CUMBOJIB.

Oco0aMBOCTAME MOKEKHOT HEOE3MEKH IIEPKOB € T€, 1[0 B HUX BUKOPHCTOBYETHCS BiJIK-
pPUTUN BOTOHB: CBIUKH, CBITHJIbHUKH, TAKOX € MiJI3€MHI NPUMIIIEHHS 31 CKJIaJHUM IUIaHyBaH-
HsM, 0€3 CUCTeMH BEHTWIIALII, KPiM LIbOTO, CTAPOABHI KYJIBTOBI CIIOPYIH MEPEBAXKHO 3BEICHI
13 BUKOpUCTaHHAM JiepeB’ stHux mMatepianis [ 1, 2]. [Toxkexi, ki BUHUKAIOTh Y TAKUX CIOPYAAX, €
PE30HAHCHUMH, 3aBAAIOTH SIK MaTepialbHUX, TaK 1 BEMKUX AYXOBHHUX BTPAT Jep)KaBi Ta CyCITi-
JbCTBY.

Haiinommpenimmmu HeT0JIiKaMy B TIPOTUTIOKEKHOMY 3aXUCT1 KYJIBTOBUX CIIOPY, SIKi
CTOCYIOTbCSl 1X TE€XHIYHOT'O OCHAIIEHHS € BIJICYTHICTh a00 HECNpaBHICTh aBTOMATUYHOI IO-
KEKHOI CUTHAJII3aIlil; HEeBIAMOBIIHICTh €IEKTPOMEPEKi BUMOTaM TPABUII BIIAIITYBAHHS €JICK-
TPOMEpEesK; HeHalle)He 3a0e3meueHHs] 00’ €KTIB MEPBUHHUMH 3ac00aMH MOKEKOTaCiHHS; Bif-
CYTHICTh Ha CaKpaJbHHUX CIOpYJaxX OJMCKaBKO3aXHUCTY, a TAKOX 3araciB BOJIU JUIA IIiJIeH 1o-
XKexoraciHHsg. PeanpHUM (DakTOpOM BHHUKHEHHS MOXKEX € BUKOPUCTaHHS B IPUMIIIEHHSIX
KyJbTOBHUX CIIOPYJ BIIKPUTOT'O BOTHIO y BUTJISAJI CBIYOK MPU HASIBHOCTI BEJIMKOI KUTBKOCTI
JIEpEeB’SHUX MOBEPXOHb. B OUIBIIOCTI ciopy/ JIepeB’siHI KOHCTPYKLii HE 00poOseHi BOrHe-
TpuBKUM po3urHOM [3]. [IpodinakTrka, a came cucTeMaTHYHE OOCTEKEHHS Ta TEXHIYHE 00-
CJIyTOBYBaHHS BCiX cHcTeM Oe3NeKH Ta HaBYaHHS B 00JIaCTI MOXKEXKHOI OE3MEKH € KITIOUOBUMHU
acrmeKTaMu /s 3a0e3nedeHHs 0e3MeKH KyJIbTOBUX CIIOPY/ Ta iXHIX B1JIB1lyBayiB.

[Tpobnema 30epexeHHs 00’ €KTIB HaIIO! KyJIbTYpPHOI CHAAIIMHU B YMOBax BiffHU € OJIHI-
€10 3 HaWCKJIQJIHINIUX 3 YChOTO CIEKTPY 3aBJIaHb CBITOBOI IMaM’SITKO OXOPOHHOI ramy3i. I1ix
qac 30pOHUX MPOTUCTOSHB CBITOBA KYJIbTYpPHA CHA/IIMHA 3aBXK/I1 ONUHAETHCS B 30HI MOTEH-
HIMHUX pU3MKIB 1 3arpo3. Pociiicbka BiitHa 2014 p. Ta 1 noBHOMacmtabHa arpecis 2022 p.
3poOMIIH 110 TEMY aKTyaJIbHOIO JJIsl YKPATHCHKOT'O CYCIUIBCTBA.

JITEPATYPA

1. Ilpo 3arBepmxenns [IpaBun nmoxkexHoi Oesneku B YkpaiHi: Haka3 MBC Vkpainu
Big 30.12.2014. Ne 1417.

2. [IpaBuna mokexHoi Oe3rmekn KynbToBHX cropyn: Haka3 MHC VYkpaiam Bif
18.05.2009. Ne339.

3. Henemko M.3., Bamuucekuit O.1., Kysunsax B.J. Kynsrosi ciopyau — npo6aemu
CHOTOJICHHS: MTOXkKEXHa HeOe3eKa Ta Cy4yaCHUI CTaH MPOTUIOKEKHOTO 3aXUCTy. 30IpHHUK Ha-
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VJIK 614.8

BIIJIUB JIIOACBKOI'O ®AKTOPY
HA ITOXEKHY BE3IIEKY B 3AKJIAJAX TOPI'IBJII

T'opo6uyk A.B., JITY BX]I
HK — Ilenemko M.3., x.T.H., gonent, bammucekuit O.1., x.1.H., gouent, JIJIY BX/]

[Toxxexxna Oesrieka [1] TopriBenbHUX 3aKiIa/IiB BUMAara€ KOMIUIEKCHOTO MiAXOMY, SIKAK
0a3yeTbcs Ha MPUHIMIIAX MOXKEXKHOT 1HKEHEpPil Ta HAyKOBUX JOCIHIIKEHb, 110 3a0€3MeUy€eThCs
BIIPOBA/KEHHSIM BUCOKOE(PEKTUBHUX MOKEKHUX CHUCTEM Ta 00JaJHAHHS 3 METOI0 3armo0iran-
HSl BAHUKHEHHIO TIOXEX, a00 Y pa3i HeOOX1IHOCTI, IIBUIKOTO Ta €(hEeKTUBHOTO X raciHHs [2].
Jroncekuit (hakTOp B KOHTEKCTI MOMXKEKHOT OE3MEKH B TOPriBEJbHUX 3aKJIafaxX € BU3HAYAIIb-
HUM €JIEMEHTOM, KU BUMarae Mo€eHaHHS TICUXOJIOTIYHUX ACMEKTiB MOBEIIHKY JIIOJIEH Y cu-
Tyarii mokexi Ta TeXHIYHUX 3ac001B 1 3a0e31edeHHs Oe3MeKH HaJIeKHOro piBHA. Po3yMiH-
HS1 TICUXOJIOT11 MOBEAIHKHY JI0/IEH B YMOBAX CTPECY € KJIIFOUOBHUM JJIsi BIOCKOHAJICHHS CHCTEMH
eBakyarlii Ta e(eKTHBHOTO BUKOPUCTAHHS 3aCO01B MOKEKOTaCiHHS.

[IcuxomnoriuHuii aHami3 peakiiii Ha CTpeC MOJATa€e Yy JOCIIIKEHH] B3a€EMO3B 13Ky MIX
CTpecOM Ta MPUUHATTSAM pIlIEHb MiJl Yac eBaKyallii MOKYIIIiB Ta MepcoHaty. Y cUTyalii mo-
KEXKI eMOIIIIHUI cTaH 0ci0 MOYKE panTOBO 3MIHIOBATHUCS, BUKIHMKAIOYHM CTPECOBI PEAKIIi.

bepyuu no yBaru Buille NepepaxoBaHi acleKTH, JOTTYHUM € BUCHOBOK, 110 HEOOXi-
HOIO € ONTHMi3alis NUBIXiB eBakyarii. st boro mpoBOIUTHCS BHBYEHHS HUISXIB PyXy Ta
PO3MIIICHHS IJIaHIB eBaKyarlii 17 MaKCUMaJIbHOI IIBUIKOCTI €BaKyallii Ta Oe3MeKH.

[HIIMM BaXKmMBHUM (PaKTOPOM € HaBYAHHS MPAIIBHUKIB Ta X CBIJJOMICTH IPO MOKEKHY
0e3nexky. Bonu BinirpaloTb KpUTHYHY poiib y 3a0e3neueHH] eeKTUBHOI peakilii Ha MOKeXHI
3arpo3u. Lli acnexTn BKIIOYaOTh B cebe po3poOKy ImporpaM TpeHyBaHb, BIPOBAKEHHS 1HHO-
BallIlHUX METO/IB Ta MCUXOJOTIYHHI aCIIEKT YCBIAOMIICHHSI MPAI[iBHUKIB Ta KIII€HTIB.

Cucremu iHCTPYKTaXy Ta TpeHYBaHb y cepi mokeKHOI Oe3MeKH TOPTiBeIbHUX 3aKia-
TB CKJIaJIal0Th BaXKIIMBY YaCTHHY O€3MEKOBOT0 yIPaBIiHHS, CIPSIMOBAHOTO Ha MiATOTOBKY IIe-
PCOHATy Ta Bi/BiAyBadiB 0 BYACHOTO Ta €()EKTUBHOTO pearyBaHHS Ha MOXKEKHI HEOe3MeKH.

OTxe Ha nepuuii piBeHb BUXOIATh OpraHi3alliifHi aclekTH, 30KkpeMa po3podka Ta mo-
CTiiiHE OHOBJIEHHS IUIaHIB eBakyalli. LI Tuiann noBUHHI OyTH JOCTYNMHUMHU Ta 3pO3YMLIUMHU
JUIS BCHOTO TIepcoHaly. PerymnspHi TpeHyBaHHS, SKi BKIIOYAIOTh ClIEHApii eBakyallii Ta BUKO-
pPUCTaHHS MOXKEKHUX 3ac001B, TOTIOMAraloTh BIEBHUTH NIEPCOHAT Y CBOIX JISX IMiJl 4ac €KCT-
PEHUX CUTYAaIiH.

JIITEPATYPA

1. Ilpo 3arBepmxenHs IIpaBuin moxkexHoi Oesneku B YkpaiHi: Haka3 MBC Vkpainu
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30



VJIK 341.171

OPOPMJIEHHA TA PO3IJISAA MATEPIAJIIB ITPO AAMIHICTPATHUBHI
MMPABONIOPYIIEHHA: PAHKOBUM HATJISI T

I'pebentok M.A., HYL3Y
HK — Jlaninia O.M., k.T.H., nouedt, HYL[3Y

Hakazom MinictepcTBa BHYTpimHiX crnpaB Ykpainu Bix 15.03.2018 Ne204 Oymu 3a-
TBEpKEeHI «3MiHM 10 [HCTpYKIIi 3 0OopMIIeHHST MaTepiaiiB PO aAMIHICTPATUBHI PaBONOPY-
HICHHS, 3T1IHO 3 IKUMHU yHoBHOBa)keH1 nocaioBi ocoou JICHC maroTh npaBo cKjiaiaT Mmpo-
TOKOJI y pa3i MOPYIICHHS 3aKOHOJIABCTBA MPO PUHKOBUI HATJI 1 3arajbHy O€3MEYHICTh MpO-
nykiii 3a crarrero 188-37 Konekcy Ykpainu rnpo aamiHiCTpaTUBHI IpaBoriopyIieHHs [1].

BinnmosinaneHicTh 3a crarrero 188-37 Koxekcy Ykpainu mpo aaMiHiCTpaTHBHI MTPaBo-
MOpYILIEHHSI HAcTa€ 32 HEBUKOHAHHSI 3aKOHHUX BHMOT IOCAJI0BUX OCIO OpraHiB pMHKOBOTO
HarJsiLy Ta iX TepUTOpIaIbHUX OPTaHiB IOJIO MPOBEICHHS MEPEeBIpKH, HEHATAHHS 1M Nepe-
0aveHOi 3aKOHOJABCTBOM iHGoOpMAIl YM HaJaHHS HEAOCTOBIpHOI iH(OpMaIlii, CTBOPESHHS
IHIIMX TIEPEIIKo/ JUTsi BAKOHAHHS TOKJIaIeHNX Ha HUX 000B’s3KiB. 3a i 1ii mependadyeHa aj-
MIHICTpPAaTUBHA BiAMOBIJANBHICTD Y BUIJISAL IITPady BiA AECATH IO ABAIUATH HEOMOJATKOBY-
BaHUX MIHIMYMIB A0XO/iB rpomaasiH. OO0’ €KTUBHA CTOPOHA IHOTO MPABOIOPYIICHHS BU3HA-
Ya€ThCs CTABICHHSM JI0 HACHIJIKIB 1 XapaKTEepPHU3Y€ThCS HASBHICTIO BUHU Y (OPMHU YMUCIY.
[Tpu cxmagaHHi TPOTOKOIY PO aaMIHICTpaTHBHE MPABOMOPYIICHHS 32 II€I0 CTATTEI0 3a3Ha-
Ya€eThCs XTO, KOJIM Ta sIKi caMe 3aKkoHHI BuMord nocajosux ocid JJCHC Ta ii TeputopiaiibHUX
OpraHiB sIK OPTaHiB PUHKOBOTO HATJISAIy HE BUKOHAB, UM Ky iH(opmaiiro, nmependadeny 3a-
koHamu Ykpainu «lIpo gepxaBHUI pUHKOBUI HArJsAA 1 KOHTPOJIb HEXapUYOBOI MPOIYKII» Ta
«IIpo 3aranpHy Oe3MevHiCTh HEXap4yoBOI MPOAYKIIii», HE HA/IaB, UM Ky HEIOCTOBIpHY iH(OP-
MaIlifo HaJaHo, YU SKi CTBOPEHO MEPEIIKOIU AJIs1 BUKOHAHHS MOKJIAJACHUX Ha HUX 00O0B’SI3KiB.

[Tpu HakIaAeHHI aAMiHICTPATUBHOTO CTATHEHHS 32 aJMiHICTpaTHBHE MPaBOMOPYIICH-
Hs1, iependaueHe crarrero 188-37 Konekcy Ykpainu npo aaMiHiCTpaTUBHI IPAaBOMOPYIICHHS,
3a3HavyaeThes iHpopMalis, nependadeHa ad3aoM YOTHPHAAUATHM MyHKTY 4 posmainy 11 miei
Incrpykuii [2]. V pasi po3rasay cnpasu 3a crarreto 188-37 Konekcy Ykpainu npo aaMiHICT-
paTUBHI NPaBOMOPYLIEHHS Y YaCTUHI HaJaHHs MOCaZ0BUM 0co0aM OpraHy pMHKOBOI'O HArJs-
Jy Ta HOro TepUTOPiaIbHUX OpPraHiB HEJOCTOBIPHOI 1H(OpPMAIT 10 MPOTOKOIY JOTYHarOThCs
KOITii JIOKYMEHTIB, SIKI MICTATh HEJIOCTOBIPHY 1H(QOPMAIIIIO.

JITEPATYPA
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2. Ilpo 3atBep/pkeHHs [HCTpykuii 3 oopMiIeHHS MaTepialiB Hpo aJAMIHICTPAaTHUBHI
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V]IK 614.338
MMOKEKHA HEBE3IEKA CYYACHUX F'OTEJIIB B YKPAIHI

I'punmuna 1., HYL3Y
HK — Pamkesuu H.B., PhD, HY1I3VY

[Tokexi B TOTENSIX € CEPHO3HOI0 3arpo3010 Oe3Mmeli JTro/iei, MaifHy ToTeno Ta Oe3rme-
pepBHOcTI Oi3Hecy. IloxkexxHa Oe3neka B roreysix YKpaiHM BUMarae cepio3HOro yI0CKOHa-
neHHsa. YacTi BUNAIKU TMOXKEXK y TOTENAIX CBIIYATh PO HEOOXITHICTH 3AIHICHEHHS IIUPOKOTO
ayJUTy Ta PEryJsipHOi NEPeBIPKU CUCTEM MOKEXKHOI O€3IEeKH.

3a octaHHI pokH B YKpaini Oyin 3adikcoBaHi Moxkexi, o Ha0yIu BUCBITICHHS B 3a-
cobax macoBoi iH(dopmartii B rotessix: «Bmama» (06.04.2022 p., m. KuiB) — raciHHs moxexi
3HAYHO YCKJIAJHIOBAJIOCH BIACYTHICTIO Ha TEPUTOPIi MPOTHUIIOKEKHOTO BOAOIOCTAYAHHS; Ye-
pe3 HEoOEepeKHICTh MiJ Yac KypiHHS B roteni «7 mHiB» (28.04.2022 p., m. Kam’sHemn-
[Moninbcbkuii); Yepe3 KOpOTKe 3aMUKaHHS eNIeKTpoMepeski B roressix: «Mupy» (18.10.2022 p.,
M. PiBHE) — 3amisiHO Maiike MIBCOTHI PSTYBaJbHHUKIB Ta JE€B’SITh OJAMHHUIIb CHEUTEXHIKU, Ha
Apkanii y )KUTI0BOMY OyAMHKY, 110 oOmamroBanuid mig rorens (18.01.2021 p., m. Ogeca),
«Kutniit» (03.12.2020 p., m. XKutomup); «II’atuii okean» (12.07.2022 p., m. Tpyckasenp) —
70 BOrHEOOPIIiB 32 JOMOMOTOI0 17 ONMHUIG CIIENTEXHIKM MPUOOPKYBaIN HEOE3MEKy IMOHA
yotupu rogunu; «Karepuna» (07.12.2021 p., c. Ilonsui, 3akapnarcbka 061acTh) — BOrOHb
IIBUJIKO TTOIIMPIOBABCS MO JACPEB’SIHUM KOHCTPYKIISAM, SIK HACHiOK, 3HUIICHI APYTHi 1 Tpe-
TiKt moBepxu; «barepdisiiy (22.12.2021 p., M. BiHHHIIS) — OTpUMaHHS TPaBM MOCTPaXKAAIH-
MU TI0B’S13aHO 3 €BaKyalli€l0 Yepe3 BIKOHHI MPOpPi3u BEPXHiX MOBEPXiB, OJHA JIOJAWHA 3aTHHY-
na; «Tokio Crap» (17.08.2019 p., M. Oneca) — Boronb 3a0paB KHUTTS JI€B’ATHOX JIIOACH, IIe
JecATepO OTPUMAIIN TPABMHU.

3axuCT rOTeNbHOTO Oi3HECY BiJl MOXKEX1 MOB’SI3aHUH 13 YHCIEHHUMU MpodieMamMu: B
TOTEISAX 3a3BUYAll € 0e3114Y MPUMIIIeHb 3 PI3HUMHU (YHKIISIMA KOXKHE 3 SIKUX BHMAarae BiKH-
BaHHS KOHKPETHMX 3aX0/iB 3axucty. CKiIaJHICTh HenepeadauyBaHOIO CepeOBUILa MOTipIIy-
€THCS BIIHOCHO BEJIMKOIO KUTBKICTIO JIFOICH ycepennHi OyaiBii, OUTBIIICTD 3 SKHX HE3HAHOMI
3 IUTaHyBaHHAM OyiBII, MPOLIEAYPaMu eBaKyallii ab0o HaBiTh CUTHAJIAaMH TPUBOT'HU.

Jl1s MakCUMaJIbHOTO 3aXUCTY TOTENIB HEOOX1/IHA KOMIIJIEKCHA CUCTEMA IIPOTUIIOKEXK-
HOTO 3aXHUCTY, AKa 3a0e3MeYnTh 0COOUCTY Oe3MneKy Jitoei Ta MiHiMi3ye 30UTKH y pa3i BUHU-
KHeHHs1 mokexi. OCHOBa CKJIaJIOBOI € CHUCTEMa, sIKa TapaHTye€ paHHE Ta HaWOLIbIN HaiHE
BUSIBJICHHS MOXKEX1 Ta aKTUBY€ MPHUCTPOI CUTHATI3AII] Ta BIJMOBIIHI 3aCO0M yNpaBIiHHS MO-
KEKHOIO OE3MEKOIO.

[Tepconan roTesniB MOBUHEH OyTH MiATOTOBICHUN 10 A1 B pa3i BUHUKHEHHS MOMKEXI.
I{e oxoruTtoe IHCTPYKTaX1 Ta peryJisipHi TPEHYBaHHS JJIs TpaIliBHUKIB roTento. KiienTu rore-
JIiB OBUHHI YCBIIOMJIFOBATH MOXKJIUBI PU3KKHU Ta 3HATH, K JIATH Y pa3i HOXKEXKI.

Opranu nepkKaBHOTO Harjsay (KOHTPOJIIO) y cdepi rocnogapchbKoi MisIbHOCTI TOBUH-
Hi 3[1HCHIOBATH MOCTIHHUIM MOHITOPUHT TOTPUMAHHS FOTEJIIMU BUMOT TIOXKEKHOI O€3MeKu Ta
HaKJIaJIaTy BIMOBIIHI CAHKIIIT HA TOPYITHUKIB.

B ninomy, 3a0e3nedeHHs MokexxHO1 0e3MeKu roTenbHoro 0i3Hecy B YKpaiHi BUMarae
CIUTBHUX 3YCHJIb TOTEIFHUX TOCTIOJAPCTB, JIEPKABHUX OPTaHiB Ta TPOMAJICHKOCTI, MO0 3a1o-
OIrTH Mo’kekaM Ta 3a0€3MEUNTH 3aXUCT TOCTEH Ta MpalliBHUKIB TOTEIB.
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VJIK 614.8

JOCJIIPKEHHSA BILIUBY IAPAMETPIB PE3EPBYAPY
HA ITPOLIIEC ABAPIMHOI'O 3JIUBY

I'pomoBa A.M., HYII3Y
HK — PostHoB O.M., k.T.H., nouent, HYL3Y

KinpKicTh JIETKO3aiMUCTHX Ta TOPIOYHMX PiTUH 3aBXKIH O0YMOBIIIO€ BUHHUKHEHHS TI'O-
PIOYOr0 CepeIoBUINA Ta CIPHSIE MOMMPEHHIO MOXKEX HAa BUPOOHUIITBI. 3 METOK 3HIKECHHS
PU3HKY BUHUKHEHHS MacIITaOHUX MOXKEK Ta OOMEKEHHS PO3BUTKY IMOXKEX1 Ha BUPOOHHUIITBI
BUKOPHUCTOBYIOTh CUCTEMH, SIKi JIO3BOJISIFOTH 33 TIEBHHUM MPOMIKOK Yacy BUIIYYUTH 3 HeOe3Ie-
YHOT'O OCEPEIIKY JIETKO3aMUCTI Ta roproui pinuHu. Li cucreMn oTprMany Ha3By CUCTEM aBa-
pifiHoro 3nmMBY. ABapiiiHUI 37TUB 3MIHCHIOETHCSA JBOMA criocobamu: | — caMOILTUBOM, i
BIUTMBOM TPaBITAIIfHOT CHJTH, 2 — BUTUCKYBAHHSIM PIJIMHY, SIKA 3JIMBAETHCS 3 alapariB, CTUC-
HYTHM T'a30M.

Cucrtema BBaXKa€eThCs 31aTHOK0 BHUKOHYBATH CBOE TPU3HAYCHHS KOJIM TOJIOBHA yMOBA
OyJie BIpHOIO:

Tenm = [1’-]3J1 ~ Tonep ’

IS TCH.M — 3HA4YCHHsI MaKCHUMaJIbHO HpI/IHyCTI/IMOI TpI/IBaJ'IOCTi CIIOPOKHCHHA allapary, C;

[] ) o .
31 — 3HaYeHHs MPHUIYCTUMOI TPHUBAJIOCTI aBapiMHOrO 3JIMBY, C. 3rigHO BUMOr [l]

[T]5: <900 c, Tonep _ 3HAYCHHS TPUBAJIOCTI IPUBEACHHS CUCTEMH B 10, C.

[Tix yac mocmiJKeHHs PO3TIISIATUCh YMHHUKH, SIKI MOXKYTh BIULTMHYTH Ha MaKCHMallb-
HO TIPUITYCTHMY TPUBAIICTh CIIOPOKHECHHSI arapaTy, a came BUCOTa Ta JiaMeTp eMHocTi. [Ipu
[[bOMY PO3TJISIABCS BILUTUB F€OMETPUYHUX PO3MIpPIB EMHOCTI Ha JiaMeTp aBapiiHOro TpyOoII-
pOBOJY, SIKUH HEOOX1HO 00paTH, Ha MIBUAKICTh PYXY PIAMHU MO aBapiiiHOMY TpyOOIpoOBOAY
MiJ] Yac 3JMBY Ta, SK HACTIAOK, KoedilieHT onopy cucteMu. CiiJl BIAMITHTH, IO TPH OJHA-
KOBUX 00’€Max, ajie pi3HUMHU 3a rabapuTHUMH pO3MIpaMH, 4ac 3JIUBY, MOXKE JIEII0 3MIHUTHUCS.

TakuMm ynHOM, CTa€ HEOOXITHUM OUTBII JETABHOTO JOCIIIKEHHS BIUIMBY T€OMETpPHU-
YHUX PO3MIPIB €EMHOCTI, 3 sIKO1 OyJie mependadaTucs 3JIMB PIIMHI Y BUIAJKy BUHUKHEHHS 3a-
IpO3U BUHUKHEHHS Ta MOIIMPEHHS TOXKeX1 Ha Yac MPOBEACHHS 3JIMBY 3 METOIO PO3pOOKH pe-
KOMEH/IAIH [0JI0 3MEHIIICHHS Yacy 3JIUBY.

JITEPATYPA
1. BEH B.2.2-58.1-94. TlpoekTyBaHHs ckiaaiB HaTH 1 HAQTOMPOIYKTIB 3 THUCKOM
HacuuyeHux napiB He Buile 93,3 klla
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VJIK 614.8

IHOKEXHA TA TEXHOI'EHHA HEBE3IIEKA HIAITPUEMCTB
BUT'OTOBJIEHHA ABTOMOBIJIBHUX HINH

Hanuntok A.b., HYL3Y
HK - TI'ap0y3 C.B., k.T.H., nonieat, HYII[3VY

OCHOBHOIO CHPOBHHOIO JIJIsl BAPOOHUIITBA IIMHH € HATYpaJbHUN KaydyK a00 CHHTE-
TUYHUN KaydyK, TEXHIYHUI BYTJIelb, CHJIIKOHOBE MAacio, caxa, Cipka, TyTalliH Ta iHII XiMi-
katu. YacTka ryMOBUX CyMIllIeH BiJl 3arajbHOT MacH IIMHU CTAaHOBUTH moHa 80 %.

BupoOHUIITBO aBTOMOOUTEHUX IIUH CKJIAAETHCS 3 HACTYITHUX €TAIliB:

* BUTOTOBJICHHSI TYMOBHX CyMiIIIeH 1 €JIEeMEHTIB TIOKPHILKH;

* CKJIAJJTaHHS CJIEMEHTIB Y €IMHE 1I1JIC;

* ByJIKaHi3aIisl.

BuroToBieHHs TyMOBUX CyMIIlCH 1 €IEMEHTIB MOKPHULIKA. BupoOHHUTBO aBTOMOOI-
JIBHUX IIMH MOYMHAETHCS 3 BUPOOHMITBA IyMOBHUX CyMilllelf. IX ckman cuibHO BapiloeThes B
3aJIOKHOCTI Bifl (DYHKI[IOHAIBHOTO MpHu3HaYeHHs mMHU [1]. Takum YuHOM, T'yMOBI CyMmilii
MICTSATh JI0 JIECSTH Pi3HUX KOMIIOHEHTIB, TAKHX SK Cipka, Byrielb 1 kayuyk [2]. Came i Bci
KOMITOHCHTH TPH TIOPYIICHHI TEXHOJIOTIYHOTO MPOIIECY MOXKYTh IMPU3BECTH O BUHHUKHEHHS
MoKeXki a00 BUOYXy Ha MiAMPUEMCTBI, 110 MOKE ITPU3BECTH 10 (haTaaIbHUX HACIIIKIB puc. 1.
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Puc. 1. TexnonoriyHa cxema BUPOOHHIITBA IITUH

B cnenianbHuil ckiax KoxkeH BUPOOHUK BKJIIOYAE B cepeIHBOMY 15 pi3HUX KOMITOHE-
HTIB, SIKI oTpuManu 3 npubau3zHo 1500 pizHux marepianiB. HallOinpln BaXkiauBi CKJIaJOB1 —
noJyiiMepH (Kaydyk), HallOBHIOBaY, IacTU(ikaTop (1MoM’sKIIyBauy) Ta Karajaizatop (IpUCKO-
proBau). SIKk HaloBHIOBadi, B MPOTEKTOPHOMY IIapi IIMH, XIMIKM BUKOPUCTOBYIOTh Caxy Ta
TIOKCHJ KpeMHII0 (CuitiKy). DyHKIII0 NPUCKOPIOBAYiB BYyJIKaHI3al[ll BUKOHYIOTh OKCHJI IIUHKY
Ta CIpKH.

JIITEPATYPA
1. Texuomoris BurotoBiaenus astommu URL: https://blog.f.ua/articles/tehnolog-
yavigotovlennya-avtoshin.html
2. Kacnieporu O.B. OcHOBHI mporiecd MIMHHOTO BUpOOHUITBA: «TexHooris mepe-
pobku enactomepiB». O.B. Kacneposuu, XK.C. Hlamoxk, C.H. Karommnikos. 2013. 115 c.
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AIMIHICTPATUBHA BIAITOBIJAJIBHICTD 3A CAMOBIJIBHE
BUINAJTIOBAHHSA POCJIMHHOCTI ABO ii 3AJIMIIKIB

Janosceka A.Jl., HYLI3Y
HK — JIyuenko T.O., k.aepx.ynp., nouent, HYL3Y

Crarrero 77-1 Koaekcy YkpaiHu npo aaMiHICTpaTHBHI MTPaBONOPYIICHHS Mepeadoade-
HO BIJIMTOBIIaJILHICTD 32 BUIIATIOBAHHS CTEPHI, JIYKiB, TACOBUIIL, JUISTHOK 13 CTETIOBOIO, BOJAHO-
OOJIOTHOIO Ta IHIIOK MPHUPOJIHOIO POCIUHHICTIO, POCIMHHOCTI 200 1i 3aJIMIIKIB Ta OMaJoro
JIUCTSI Ha 3eMJISIX CLIBCHKOTOCIOJAPCHhKOr0 MPU3HAUEHHS, Y CMYraxX BiJIBOAY aBTOMOOUIbHUX
JIOPIT 1 3aJ113HUILIb, Y MAapKax, IHIINX 3€JICHUX HACA/DKEHHSIX Ta Ta30HIB Y HACETICHUX IyHKTax
0e3 JOTpUMaHHS MOPSAAKY, BCTAHOBJICHOTO LIEHTPAJIbHUM OpPraHOM BHKOHABYOI BJIAIH, IO
3a0e3rneuye (popMyBaHHS IEP>KaBHOI MOMITUKH y cepi OXOPOHU HABKOJIUIIHHOTO MPUPOIHO-
r0 CEepEIOBHINA, a TAKOXK 3a Ti caMi Jii, BAMHEHI B MEKax TEPUTOPiil Ta 00’ €KTIB MPUPOIHO-
3aroBiTHOTO (POHTY.

O06’€eKTOM JaHOTO MPABOMOPYIICHHS € CYCHUIbHI BIIHOCHHH Yy cepl MokKexXHOi 6e3-
MEKU Ta HABKOJIUIIHHOTO MPUPOJHOTO CEPEOBHINA, a TAKOXK MOPAIOK YyHpaBliHHA y chepi
KOHTPOJIIO B LIl Tay3i.

O06’exkTHBHA CTOPOHA MOJSATA€ Y BUMHEHHI J1{, CIPSIMOBAHUX Ha BHUIIATIOBAHHA CyXOl
MPUPOAHOT POCIMHHOCTI a0 ii 3anuinkiB 0e3 BiAMOBIIHOTO JO3BOJIy OPraHiB JEp>KaBHOTO
KOHTPOJIIO Y Taly3i OXOPOHU HaBKOJMIIHBOTO MPHPOTHOTO CepeIoBHUINa ado 3 MOPYUICHHIM
YMOB TaKOro J03BOJY.

Moo miclis BUMHEHHSI MPABOIMOPYILIEHHS, TO MOBa #Jie PO TEPUTOPii, 1€ IiF0Th 0CO0-
JIMBI MIPaBUJIA TIOBEIIHKU — JIyKH, TACOBUILA, JUISTHKHU 3 CTEMIOBOIO, BOJHO-00JIOTHOIO Ta 1HIIIOO
MPUPOJHOI0 POCIMHHICTIO, 3eMJI1 CLIBCHKOTOCIIONAPCHKOTO MPU3HAUEHHS, CMYTH BiJIBOJAY aB-
TOMOOLTBFHUX JIOPIT 1 3aJT13HUIIb, TAPKH, 1HIII 3eJICH] HACa/PKEHHS Ta Ta30HH Y HACEJIEHUX MyHK-
Tax. A 3a 4aCTHHOIO 2 IIi€] CTATTI 1€ TEPUTOPIi Ta 00’ €KTU MPUPOTHO-3arMoBiTHOTO hoHay. Te-
pUTOpi€I0 YU 00’ €KTOM MPUPOAHO-3aMOBIAHOTO (QOHAY YKpaiHH OrOJIOLIYIOTHCS AUISHKU CYII
Ta BOJHOTO IPOCTOPY, MPUPOHI KOMITJIEKCH i 00’ €KTH, sIKI MAalOTh OCOOJIMBY €KOJIOTIYHY, Hay-
KOBY, €CTETUYHY 1 HapOJAHOTOCIOAAPCHhKY LIHHICTD 1 IPU3HAYEHI Ui 30€peXeHHs PUPOTHOI
PI3HOMAaHITHOCTI, TeHOOHy BU/IB TBApUH 1 POCIHH, MIATPUMAHHS 3arajJbHOTO €KOJOTTYHOTO
OanaHcy Ta ()OHOBOIO MOHITOPUHIY HAaBKOJHUIIHBOIO MPUPOJHOTO CEPEOBUINA, TA SKI BUIIY-
YaroThCA 3 TOCMOAAPCHKOT0 BUKOPHUCTaHHS MTOBHICTIO 200 YaCTKOBO.

Cy0’exkTaMy 1aHOTO MPABOIMOPYIIEHHS MOXYTh OyTH SIK TPOMAaJsHHU, TaK 1 MOCAI0BI
ocobu, ToOTO MOBa e Mpo 3arajJbHOro cyod’ekra — Qi3uyHa ocyjHa ocoba, Ka Ha MOMEHT
BUMHEHHS Jjocaria 16-piyHOro BiKy, Ta CHELialIbHOIO Cy0’€KTa — 0cO0Y 3 O3HaKaMH, K1 BH-
3HAYal0Th OCOOJIMBOCTI TPYAOBOI ISIIBHOCTI Ta CIIy>k00BOT0 CTAaHOBHILIA.

Cy0’eKTHBHA CTOpPOHA I[bOTO MPABOMOPYIIEHHS MOXeE XapaKTepusyBaTHCS y (opMi
ymHcily a00 HE0OEepeKHOCTI.

JITEPATYPA
1. Kogexkc VYkpainu mnpo aaMmiHicTpaTHBHI mpaBonopymenHs Big 07.12.1984 p.
Ne 8073-X. URL.: https://zakon.rada.gov.ua/laws/show/80731-10#Text.
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VIIK 621.31

OIIHIOBAHHA BIIVIMBY IIEPEPI3Y KHJI IPOBO/JAIB
HA IX IOXKEXHY BE3IEKY

JanoBcbka A.Jl., HYII3Y
HK — Karynin A.M., k.1.H., c.H.c., HYLI3Y

HezanoBinbHe (QyHKIIOHYBaHHS €JIEKTPUYHUX MEPEX MOKE IMPUBECTU A0 MPUIIMHEH-
HS €JIEKTPOINIOCTaYaHHs 00’ €KTIB, 3yMHHKH a00 MPOCTOIB TEXHOJIOTIYHOTO 00JIaHAaHHS BUPO-
OHUIITB, BTpaTH MPOIYKIIi Ta 1HIIIE.

[ToxexxHy TPOQIIAKTUKY SIEKTPUYHIX MEPEX JOIUIBHO peali3oByBaTH Ha OCHOBI OIIi-
HIOBaHHS TOXKEXHOI HEOE3MEeKH MPOBOIB Ta KabemiB 13 pi3HUMHU mepepizamu. B cBoro uepry
MOKEKHY HEOE3MEeKy MPOBOIIB Ta KaOeliB CIIiJi BU3HAYATH HA OCHOBI MPOTHO3Y 3HAYECHb TEM-
neparypu kabeapHUX BUPOOIB B Pi3HI IHTEPBAIM Yacy MUIIXOM aHAJI3y TeMIepaTypHO-4aCOBHX
XapaKTePUCTHK EKCIUTyaTallii kabelnbHuX BUpoOiB. [laHuii aHai3 JO3BOJISIE OIIHUTH MOXKIIUBO-
CT1 3aCTOCYyBaHHS IIPOBOMIB Ta KaOeJiB 13 piI3HUM IEPEPi3OM KU B CICKTPUYHHX MEpPEKax
00’€KTiB, a TaKOK cPOpMyBaTH PEKOMEHAIIII 1100 YMOB 3aCTOCYBaHHS IPOBOIIB Ta KabemiB
PI3HUX MapOK MPH 33/I0BUIbHEH1 BUMOT MOXKEXHOT Oe3neku. TakuM 4nHOM, 33/1a4a OI[IHFOBaHHS
BIUIMBY TIepepi3y KHJI MPOBOIIB HA 1X MOKEKHY O€3IEKy aKTyalbHa.

[nsxoM MaTeMaTHYHOTO MOJICITIOBAHHS HA OCHOBI MeToaukH [1-3] B poOoTi oTprma-
Hi TeMIIepaTypHO-YacoBi XapaKTEPUCTUKHU EKCIUTyaTallii MPOBOIIB 3 MiTHUMH >KAJIAMH 13 Pi3-
HUM TiepepizoM — mapku [1B.

AHati3 OTpUMaHUX TEMIIEpaTypPHO-4YaCOBUX XapaKTEPUCTUK €KCILTyaTalii mMpoBOMiB i3
PI3HUM MIEPEePi3oM KU 03BOJIUB CPOPMYITIOBATH HACTYIIHI BUCHOBKH:

— TeMIepaTypa HarpiBaHHS IPOBOJIB MPH iX eKCIUTyaTalii CyTTEBO 3aJICKHUThH Bif Ie-
pepizy CTPYMOBIAHHX KHJI AJIsl BCIX 3HAYE€Hb CTPYMY HAaBaHTAKCHHS,

— ISl PI3HUX 3HAYEHb Nepepi3iB CTPYMOBIIHUX JKWJI TEMIIEpaTypHO-4acOBI XapakTe-
PUCTUKH eKCILTyararrii mpoBoAiB I[1B MaroTh cx0xuii HENMHIMHUKA XapaKTep;

— 31 3pOCTaHHSM Yacy EKCIUTyaTalii CyTTEBO 3pOCTa€ PI3HHUI MK TeMIIepaTypamu
HarpiBaHHs poBoiB 1B i3 pi3sHMMHU niepepizaMu CTPYMOBIAHUX JKHUIT;

— BUKopucTaHHs poBoAiB 1B 13 OiabmmM nepepizom >kuil 103BoJIA€ €(PEKTUBHO 3HU-
’KyBaTH TeMIlepaTypy HarpiBaHHs MPOBOIB B MPOLEC] eKCILTyaTalii.

JITEPATYPA

1. Karynin A.M., KynakoB O.B., Pynako C.B., Ilanacenko C.B. Oiinka BIUIMBY
CTpyMy HaBaHTa)KEHHS Ha TeMIlepaTypy HarpiBaHHs KaOenbHUX BUPOOIB Yy MpoIleci eKCIuTya-
tartii. International Scientific Journal «Grail of Science». Ne 24 (February, 2023). C. 210-215.
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VJIK 614.8

BU3HAYEHHS TEMIIEPATYPHU EJIEKTPUYHOI'O ITPOBIIHUKA ITPU
BUHUKHEHHI KOPOTKOI'O 3AMUKAHHSA Y EJEKTPUYHIN MEPEXI 3
HECIIPABHUM AITAPATOM 3AXUCTY

Hemenceka A.1O., HYLI3Y
HK — Kanpuenko S1.1O., PhD. HY1L[3Y

Koxna dverBepra mokeka B YKpaiHi, 3TiJHO CTaTUCTUYHHUX JaHUX, BUHUKAE B
pe3yJIbTaTi HECIPAaBHOCTI a00 MOPYIIEHHS MPaBUJI €KCIUTyaTallil eleKTPUYHUX YCTaHOBOK. J{o
70 % umx HecpaBHOCTEH BMHHUKA€E BHACIIIOK KOPOTKHUX 3aMUKaHb B €NEKTPUYHIN Mepexi, i
TOMY 115l Ipo0JieMa € aKTyalbHOIO.

Y BumaaKy KOJM amapaT 3axHCTy IepeOyBae y HECIpaBHOMY CTaHi, TPHUBAIICTh
KOPOTKOTO 3aMHMKaHHsS MOXE CKIaJaTh JIeCATKH CeKyHI. Temneparypa 3aiimanns IIBX
ckianae 482 °C. Yac JOCSITHEHHS TEMIIEPAaTypH 130711111 eIEKTPUYHOTO KaOeo TeMIepaTypu
CJIEKTPUYHOI JKMJIM 3aJIeXKHUTh Bil HOro mocriiHOro dvacy. BenwumHa mocTiifHOTO Hacy
HarpiBaHHs 130JIAI1 3aJCKHUTh BIJl POJYy IPOBOJKH, MaTepially, mepepidy Ta i30Jsmil
NPOBIAHNWKA, 1 BU3HAYAETHCS EKCIIEPUMEHTAIBHUM NUIAXOM. JlOCSATHEHHS TeMmIepaTrypu
13ossnii mo Temmeparypu 500 °C Moke BiAOyTHCS 3a TPHBAJIOCTI KOPOTKOTO 3aMUKAHHS
moHaiiMeHmie 5 cexkyHn. [Ipw Takili TPUBAJIOCTI KOPOTKOTO 3aMHUKaHHS 130JISMist KaOelto
BCTUTA€ HATPITUCS JIO IIi€] TeMIIepaTypH.

KpartHicTh eNeKTpHYHOrO CTpyMy, HIO MPOTIKAE Yy MPOBITHUKY MPH KOPOTKOMY
3aMHUKaHHI OMTUCYETHCS BUPA30OM:

tln( T+p }SK&

+P

o4

N = .
tl (1)

g enextpuunux kabeniB mapku BBI' ta ABBI' 3 pisHuMu nepepizamu BU3HAYEHO
MiHIMQJIBHUM Yac JOCATHEHHsS TeMIepaTypH 130JsLii eJeKTPUYHOro Kabearo TemIeparypu
foro 3aiiMaHHs, a pe3yJbTaTu MpeAcTaBieH y Tabi. 1.

Ta6n. 1. MiHiManbHUN Yac TOCATHEHHS TEMIIEPATYPH 130JIA1I11 eeKTPUUHOr0 Kadeto
TeMIepaTypH 3aiiMaHHs

ABBI
g, MM? 2,5 4,0 6,0 10,0
t,C 6,5 6,8 7,6 8,8
BBI
g, MM? 15 2,5 4,0 6,0 10,0
t,C 5,5 5,8 6,0 6,6 7,6

Crnin 3ayBakKUTH, IO PE3yJbTaTH TpeAcTaBiieHI y Tabm. 1 Oymm po3paxoBaHi 3a
KpPaTHOCTI CTPyMy KOPOTKOTO 3amMuKaHHSI N=18.

JITEPATYPA
1. KynakoB O.B. EnexrporexHika Ta moxkexHa npodijakTuka B €IeKTPOYCTaHOBKAX:
[Migpyunuk. Xapkis, 2010. 569 c.
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VJIK 614.8
JIESIKI 3ACOBH BOTHE3AXHUCTY METAJIEBUX KOHCTPYKIIII

Hecarepuxk M.A., HYLI3Y
HK — Mupropoa O.B., k.T.H., nouient, HY1[3Y

Bornesaxuct MeTaneBUX KOHCTPYKIIi MOBUHEH 3a0€3ME€UYNTH BUCOKY OIIPHICTH KOHC-
TPYKIIH i1 BOTHIO 1 BUCOKHUX TEMIIepaTyp, MaTH HU3bKY TEIUIONPOBIIHICTD 1 JOCTATHIO ajre-
3110 10 MeTaly. 3aXUCT KOHCTPYKLIi MOBHHEH OyTH JOBrOBIYHHMM, MAaTW HU3BKY BapTiCTh, a
TEXHOJIOT1sl HAHECEHHS BOTHE3aXUCHUX PEYOBUH MOBUHHA OYTH JOCTYIHOIO.

He3zaxumieni craneBi KOHCTPYKIIi B 3aJIeKHOCTI BiJl TOBIIMHU €JIEMEHTIB MEPETUHY 1
YUHHUX HANpPyTr MamTh MEXy BorHectiiikocti 0,1-0,4 4. MeTranu € HEroproYMMH MaTepiajia-
MH, ajie 3 BUCOKOIO TEIUIOMPOBIIHICTIO, TOMY iX BOTHE3aXUCT MOJISTae B CTBOPEHHI Ha TIOBEP-
XHI METAJIEBUX €JIEMEHTIB KOHCTPYKIIIH TETUIOI30II0I0YHNX €KPaHiB, 110 BUTPUMAIOThH JIit0 BO-
rHIO 260 BUCOKMX TEMIIEpaTyp. X HasBHICTH J03BOJIAE KOHCTPYKIIiAM MPH MOXKeXKi 30epiratu
CBO1 (DYHKIIIT IPOTATOM 3a4aHOTO Mepioay yacy. Taki TEmIoi300rdi eKpaHu MOXKYTh OyTH
CTBOPEHI 3a JJONIOMOTOI0 00E€TOHYBaHHS, TUIMTHHX 1 IITYYHUX MaTepiaiiB, HOKPUTTIB, (apo.

VY psiai BUMaAKiB HAAAI0ThCs €(hEeKTUBHIMU 3aCTOCYBAHHS BOTHE3aXMCHUX ITiIBICHUX CTElb,
3aTllOBHEHHSI BHYTPIIIHIX TIOPOYKHUH KOJIOH O€TOHOM, BUKOPUCTAHHS OXOJIOAHUX PIIUH 1 1H.

O6uacTh 3aCTOCYBaHHS PI3HOMAHITHUX 3aCO0IB BOTHE3aXUCTY BU3HAYAIOTh 3 ypaxy-
BaHHSIM HEOOXIAHOT MEXI BOTHECTIHKOCTI MeTasieBoi KOHCTPYKIii, Ii THIy i opieHTamii B
pocTOpi (KOJIOHH, CTIMKHU, pUreri, OaiaKku, 3B’ SI3KiB), BUJAY HaBaHTa)XEHHS, 110 Ji€ Ha KOHCT-
PYKILIO (CTaTHYHOI, THHAMIYHOT), TEMIIEPATypPHO-BOJIOTICHOTO PEXHUMY eKCILTyaTamii i BUpo-
OHHUIITBA POOIT 13 BOTHE3aXHCTY (CyXi, MOKp1 MPOIIECH), CTYNECHS arpeCUBHOCTI HABKOJIMIII-
HBOTO CEpEIOBUINA, 301IbIICHHS HABAaHTAXXCHHS Ha KOHCTPYKIIIIO 32 paXyHOK BOTHE3aXHCTY,
€CTETUYHHUX BUMOT 1 iH. [2].

TpamuiiHuMu 3aco0aMu BOTHE3aXHCTYy METAJICBUX KOHCTPYKIIHM € BaXkKi 1 Jierki Oe-
TOHHM, LETTIMHA, IEMEHTHO-TIIIaHI MTyKaTypkH. Lli Marepiaivn MOXYyTh CTBOPUTH MPAKTUYHO
OyIb-sIKy MEXY BOTHECTIHKOCTI KOHCTpPYyKIid. Tak, mis 3a0e3rmeueHHsT MexXi BOTHECTIHKOCTI
CTaJIeBOi KOHCTPYKILii, piBHOI 2 roJl., HEOOX1THHUH 11ap BaXXKKOro 6eToHy abo Tilcy TOBIIMHOIO
600 MM, rrykatypku 50—60 MM, erIHHA — 65 MM.

beToH sk 0J1H 13 TOBroBIYHMX BOTHE3aXUCHUX MaTepialliB 3aCTOCOBYIOTh JIJISl 3aXUCTY
B1Jl BOTHIO KOHCTPYKIIIH, 110 MIaI0ThCS TMHAMIYHUM BIuMBaM. OOE€TOHYBaHHSI BUKOHYIOTh
HAHECEHHSIM Ha MOBEPXHIO CTAJIEBUX KOHCTPYKIIH Imapy OeToHy abo BUCHOBKOM CTaJIeBUX
CTPUHIB 13 IPOKATHUX MPOQ1IIB 1 CKIaJOBOTO EPETUHY B MOHOJIITHY O0OOJIOHKY.

JITEPATYPA

1. IBH B.1.1-7:2016 [ToxexxHa 6e3meka 00’ €kTiB OyIBHUITBA. 3arajibHi BUMOTH.
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VJIK 614.841

AKTYAJIBHICTD JOCJIIKEHb BOI'HETPUBKUX MATEPIAJIIB HA
CTAJIEBUX BYAIBEJIBHUX KOHCTPYKIIAX

Herouenko b.O., HYILI3Y
HK — Tapanenko I.C., HYIL[3VY

VY cyuacHoMy Oy/JIIBHMLTBI BEJIMKa yBara NpUAUISETbCS BUKOPHCTAHHIO BOTHETPUBKUX
MarepiaiiB st 3a0e3nedeHHs OXKEKHOI O€3MEeKH Ta CTIHKOCTI CTaJIeBUX OYiBEIbHUX KOHCTPYK-
ili. AKTyaJTbHICTh JaHOT TEMH 3yMOBJICHA IMOETHAHHIM CTPIMKOTO PO3BUTKY OY/IBEIbHUX TEX-
HOJIOTIH Ta IMOCTIMHKUM 3POCTaHHSIM BUMOT JI0 O€3MEKH Ta TPUBAJIOCTI €KCILTyaTarlii Cropy/I.

[leprroueproBoro TeMOO Ha JUCKYCIHHOMY I0JIi € BUOIp ONTUMAIbHIX BOTHETPUBKUX
MaTtepiamiB JUisl CTAIeBUX KOHCTPYKIiHA. CrpaBXHiIi BUKIMK TOJIATa€ B TOMY, 00 3a0e3rie-
4uTH €(EeKTUBHICTh MaTepiajiiB y BUCOKHMX TEMIIEpaTypax, OJHOYACHO BPAaXOBYIOUHM iX Bap-
TICTh T4 MOKJIUBICTh IHTETpaIlii B pi3HI KOHCTPYKIIiiHI ereMeHTH. Po3poOka HOBHX Ta BIOC-
KOHAJICHHS ICHYIOUHMX 1HTYMEHHUCIIETHUX MOKPHUTTIB, MiHEPAJIbHUX BAaT Ta acpOrelliB CTAa€ He-
BiJl’€MHOIO YaCTHHOIO I[LOTO MpOIEeCy. 3 iHIIOro 00Ky, IHHOBAIIIT B Tady31 BOTHETPUBKUX Ma-
TepiaJiB BiIIrparOTh KIOYOBY POJIb Y TOAONAHHI TEXHIYHMX OOMEXEHb Ta BIOCKOHAJICHHS
ixHpoi edekTuBHOCTI [1]. PO3BUTOK HOBHX TEXHOJOTIH, TAKMX SK HAaHOMAaTepiald Yd KOMIIO-
3UTHI CTPYKTYpPH, MOKE€ BU3HAYUTH MallOyTHE BOTHETPUBKOI Oe3MeKkn y OyAiBHHUIITBI.

Exosioriuni acnekTy BUKOPUCTAHHS BOTHETPUBKUX MaTepialliB Ha CTaJIeBUX KOHCTPY-
KIISIX CTAlOTh MPEJIMETOM PETEIHHOTO BUBYCHHS Ta OOTOBOPEHHS. 3yCHIUIA B HANPSAMKY PO3-
POOKH €KOJIOTIYHO YHCTUX BOTHETPUBKUX PILICHb Ta 3MEHIIIEHHS HEraTUBHOTO BIJIUBY Ha J10-
BKUJUIA BU3HAUAIOTh CTPATETIYHUN BEKTOpP PO3BHUTKY Li€l raimysi. BakianBo Takox BpaxoByBa-
TH B3a€MO/IiF0 BOTHETPUBKUX MaTepialiB i3 IHIIUMH OyAiBeIbHUMU MaTepialaMH.

Crangapruzaiiisi Ta cepTHQikallis BOTHCTPUBKHX MaTepialiB CTAaE BAKIUBUM €TAIlOM
JUISL TapaHTYBaHHS 1XHBOI BiJIMOBIJHOCTI BUMOTaM TOXKEXHOI Oe3neku. BusHaueHHs €aUHO1
CHCTEMH CTaH/JAPTIiB Ta METO/IIB TECTYBAaHHSI CIIPHUSE CTBOPEHHIO OJJTHAKOBUX YMOB ISl OLIHKA
e(hEeKTUBHOCTI BOTHETPUBKUX MaTepialiB.

HeBin’eMHOI0 YacTHHOIO € OOCIIyrOBYBaHHSI Ta TPUBAIICTh CIYXKOM BOTHETPUBKUX
MOKPUTTIB Ha CTaJEeBUX KOHCTPYKLiAX. Po3poOka ehekTHBHUX METO/iB OOCIyroByBaHHS Ta
BU3HAYCHHS ONTUMAJILHUX CTPOKIB CITYKOU € HEOOX1THICTIO JIJIsi 3a0e3MeueHHs CTaOlIbHOCTI
Ta HaJIHHOCTI OyAiBeNbHUX KOHCTPYKLIN. Y3aranbHIOIOUH, aHAJi3 aKTyaJlbHUX MHUTaHb BOT-
HETPUBKUX MaTepiajiB Ha CTajleBUX Oy/IiBEIbHUX KOHCTPYKLIAX B1AOOpaXka€e KOMILJIEKCHICTh
3aB/IaHb, K1 CTOSTH MEPe] Cy4acHOI0 OYAiBEIbHOIO IHIYCTPIETO.

JITEPATYPA
1. Taranenko 1., Kovalev A., Pyrdenko R., Mahas N. BorrecriiikicTh BOrHe3axuIIIe-
HUX 3aJ11300€TOHHUX KOHCTPYKLIN JJIs MiABUILIEHHS PiBHS MOXKEXHOI 6e3neku 06’ ekTiB. [1po-
Onmemu Haa3BUYAaHHUX cutyamii, 19 TpaBas 2023 poky, Xapkis: HYII3 Vkpainu. C. 55-56.
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VJIK 614.8

BU3HAYEHHS ITAPAMETPIB CUCTEMH BHYTPIIIHBOI'O
MMPOTUITOKEXHOI'O BOJOIIOCTAYAHHA BY AIBJII
BHUPOBHHNYOI'O OB’EKTA

Ho6punceka B.€., bepmant JI.I1., bimram €.A., HYL[3Y
HK — I[TeryxoBa O.A., noueHr, k.1.H., HYL[3Y

Po3paxyHOK BHYTPIITHBOTO MPOTUIIOKEKHOTO BononpoBoay (BIIB) BukonyeThest Bif-
noBigHO j0 BuMor JIBH B 2.5-64:2012 «BuyTpimHi#i BOAONPOBiA Ta KaHami3alis», 1€ B 3a-
JISKHOCTI BiA TUIy OyAiBIi 3a MPU3HAUYEHHSIM BU3HAYA€THCS HOPMATHBHA KUIBKICTh CTpyMe-
HIB JIJISl TAaCIHHS MOXEX1 B KOXKHIN To4Ii OyaiBii Big moxexxHux kpaH-komruiekTiB (ITKK), a
TaKOX BUTPATH BOJU HA OJIMH CTPYMiHb. AJie cy4yacHi Oy/iBii HallyacTilIe MaloTh 3a MPHU3HA-
YEeHHSIM CKJIaJHY CTPYKTYpy, L0 3HA4YHO YCKJIaJHIOE po3paxyHok cuctemu BIIB Ta moxe
MIPUBECTH JI0 HEMPABUIIbHUX PE3YJIbTaTiB.

byB Bukonanuii po3paxynok BIIB Oyxisii, sika po3TanioBaHa Ha BUPOOHUYOMY 00’ €KTi
Ta CKJIAJIAETHCS 3 OJHOMOBEPXOBOI YAaCTHHH CKJIAJICHKOTO MPHU3HAYEHHS, YOTHPHOXIIOBEPXOBOI
YaCTHHU a/IMIHICTPAaTUBHO-I00YTOBOTO MPU3HAYCHHS, OJJHOIIOBEPXOBOi YACTUHU BUPOOHUYOTO
NpU3HAYCHHS 3 BOYIOBAaHOIO YaCTHHOIO aIMiHICTPAaTHBHO-TOOYTOBOTO Mpu3HaUYeHHs. Bci vac-
TUHU OyJiBJ1 BiJOKPEMJICHI OJIHA BiJl OJHOI MPOTHUIIOKEKHOIO CTIHOIO 1-TO TUIy, TOMY HEOO-
xigHicTs BIIB Ta HOpMaTuBHI BUTpaTH BOJH MPUHMAIOTHCSI OKPEMO JUTS KOJKHOI YaCTHHH.

BianoBiHO 10 HOpMAaTUBHUX BUMOT YOTHPHOXIIOBEPXOBA YaCTUHA a/IMIHICTPATUBHO-
noOyTOBOTO TIPU3HAYEHHS Ta OJHOIIOBEPXOBA YACTHHA BUPOOHWYOTO MpHU3HAUEHHS 3 BOYO-
BAHOI0 YaCTHHOIO aJIMIHICTPaTUBHO-IIOOYTOBOrO MPHU3HAYCHHS HE OOJIaJHYIOTHCSI CUCTEMOIO
BIIB, ToMy 110 iX OKpemuii 06’ eM MenmIiii Hixk 5000 M°,

B onHonoBepxoBiii 4acTHHI CKJIaAChKOI0 NPU3HAYE€HHsS. HOPMAaTUBHI BUTPATH BOJIM CKJIa-
JAI0Th 5 J1/C Ta KUIBKICTh CTPYMEHIB Ha KOYKHY TOYKY MPHMIIIEHHS — 2. 3a TaKUMU JaHUMHU 00-
nagHanus [TIKK npuiimaetsbes Hactymaum: giametp [TIKK 65 mm; gosxkuna pykasa 20 M (MOXITH-
BO NPUIHATH JOBKHHY pyKasa 15 M, ane 1ie 30upmmTh Kimbkicts [TKK Ha moBepci); niamerp Ha-
cagku cTBoia 19 mm. Po3paxyHok nokasas, 1o kiibkicTs [TKK B cknaacekuii yactusi Oyaisii (3a
YMOB PO3TalllyBaHHS MOXKEXHUX KPaH-KOMIUIEKTIB Ha CTiHI OyAiBii 3a ii nepumerpom) OyJe a0-
piBHIOBaTH 5 (BcraHosneHHs gonarkoBoro I[TKK niamerpom 25 Mm He moTpiOHO).

TpacyBanns mepexi, mo 3ade3neunts podoty [IKK mMoxauBo 3a 1BOMa BapiaHTaMH —
3 HIDKHIM 200 BEpXHIM po3BeaeHHsM (puc. 1).

bttt T R rrr—
a) 0)

Puc. 1. Po3paxynkoBa cxema mepexi BIIB 3 po3BenenHsaM: a — BEpXHIM; O — HIXKHIM

HeoOxignuil Hamip Ha BBEAEHHI B OYIIBIIO 3 HM)KHIM PO3BEACHHSM CKJIaB 28 M, a 3
BepxHiM — 30,1 M., 1110 IPAaKTUYHO HE MEPEBUIIYE rapaHTOBAHHUM Hamip y 30BHIIIHIA Mepexi
(30 M), Tomy pobota IIKK Oyne 3a0e3neyeHa 30BHIIIHBOI MeEpexero 06e3 J0AaTKOBOIO Iiji-
BUIIICHHS THCKY.

TakuMm ynHOM, OyB BUKOHaHUI po3paxyHok BIIB cknanHoi 3a npuzHaueHHsIM OyiBii
BUPOOHMYOTO 00’€KTa, KUK mokazas, mo 1m’ate [IKK niamerpom 65 MM BCTaHOBIIOIOTHCA
JUIIe B OJHIN 3 4acTUH OyAiBiIl Ta iX pobora Oyze 3a0e3neueHa 30BHIIIHBOIO Mepexero 0e3
JOJATKOBUX IMiJBUIYBAJIbHUX YCTaHOBOK.
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OO0 AITE3IMHOI MIITHOCTI TA OCTATOYHHUX HAIIPYKEHb
KOMITO3UIIMHAX MATEPIAJIIB

Job6punceka B.€., HY3IY
HK — Adanacenko K.A., x.1.H., nonent, HYL[3Y

Onaumu 3 ¢GakTopiB, MO MAIOTh CYTTEBHM BIUTMB Ha (DAKTUYHY MIIHICTH Ta (i3uKO-
MEXaHIYHI BJIACTUBOCTI TOJIMEPHHX KOMIIO3HMIIMHUX MaTepialiB € aAre3iifHa B3aeMOis
CKJIQJIOBUX CHCTEMHM IOJIMEp-HAMOBHIOBAY Ta OCTAaTOYHI HANpY>KEHHS Ha MeXi PO3MOILLY
py yTBOpEHHI KoMmo3uty [1].

[Ipu BUBUYEHHI ajre3ii Ha MaKpo3pa3kax KUIbKICHOIO MIpOIO CHJI 3UEIIJICHHS aJre3uBY 3
cyOCTpaToM y BUIAKY, KOJIM KOHTAKTYIOUYl PEUOBUHU 3HAXOJATHCS Y TBEPAOMY a00 BUCOKO-
€JaCTUYHOMY CTaHi, CIIyKUTh aAre3iiiHa MilHICTh a00 mUTOMa poboTa aaresii.

OcrartoyHi TemIiepaTypHi Hanpy>KeHHsI OB’ s13aHi 3 XIMIYHOIO 1 TEPMIUHOIO YCaJKaMH,
10 BUHUKAIOTH y 3pa3Kax MpH iX 3aTBEpiHHI Ta MOJAAJIbIIOMY OXOJIOMKEHHI, a TAKOX 3ale-
XKaTb B (Pi3MKO-MEXaHIYHUX XapaKTEPUCTUK KOMIIOHEHTIB apMoBaHoi cuctemu. [licis cTBe-
P/KEHHS Ta OXOJIOKEHHS CMOJIa CTa€ PO3TIATHYTOIO, 4 BOJIOKHA CTUCHYTHMH.

Buxonsuu 3 TOro, 110 OCTATOYHI TEMIIEpaTypHI HAIPYKCHHSI 00yMOBIIOIOTHCS TEPMi-
YHOIO Ta XIMIYHOIO YCaJIKOI0 TIOJIiMEPY, MOYKHA BBAXKATH, 1110 TEMIIEpaTypHI HAIIPYKESHHSI 11
0araTb0X TEPMOPEAKTUBHUX B’SDKYYMX (HAIpPUKIIAJ, €MOKCHJIHUX) Y BHCOKOEIACTUYHOMY
CTaHi MOB’s3aHi JIUIIE 3 XIMIYHOIO yCaJIKOIO (TepMiyHa yCaJKa Mailke BiICYyTHS).

B po06oTi poBOANIIOCS TOCIIKEHHS OCTATOYHHX TEMIIEPATYPHHUX HAINPYKEHb Ta ajl-
re3iiHOT MIITHOCTI CKJIOIUIACTUKIB HA OCHOBI ()EHOIBHOI Ta €MOKCUIHOI cMou. BunpobyBan-
Hs IpOBOIMIIH B iHTEepBaii temmeparyp 200 °C—2000 °C.

BumiproBanHs aare3iitHoi MIIHOCTI Ta OCTaTOYHUX TEMIIEPATypHUX HAIPy>KEHb MPOBOIU-
JWUCh OKpeMO TpH JUCKPETHOMY HarpiBaHHI 3pasKiB MarepiaiiB 3 KPOKOM TeMIIepaTypu
AT=200 °C.

[Tpu npomy, 30epeKeHHIO BUCOKMX 3HAYCHh OCTATOYHUX TEMIIEPATYPHHUX HAIPYKEHb
JUis (PeHOJIBHOT KOMITO3UIIIT y BUCOKOEIAaCTUYHOMY CTaH1 BiJIOBIIAlOTh BITHOCHO BHCOKI I10-
Ka3HUKH aAre31iMHOoI MIITHOCTI.

Binomo, 110 enokcuaHi Ta GeHOoNbHI B sKydl IpU OJIM3bKUX 3HAYEHHSAX X MOJIEKYJIS-
PHOTO €KBIBJIEHTA YTBOPIOIOTh PEAKTOIIACTH 3 MIHIMAJIBHOKO PI3HUIICIO MIIJTBHOCTI 3IIUBKH.
OTxe, MpeACTaBIEHUM CHUCTEMaM TOBHHHI BIAMOBIATH ONM3bKI 3HAUYEHHS XIMIYHOI YCaJKu
Ta TIOKa3HUKHA OCTATOYHUX HAMPYKEHb TP TEMIIEPATypax BHIIE CKIOMOMI0HOTO TIEPEXOy.

TakuMm 4rHOM, MAIHHS MIITHOCTI aATre31iMHUX 3B’ A3KIB HAa MOYATKOBUX CTAisX TePMid-
HOI JA€CTPYKIIil Oe31ocepeIHbO OB’ I3aHO 3 MOCIA0IEHHIM B3a€MOJIIl Ha MEX1 pO3NOJLIY re-
TEPOTeHHOI CHUCTEMH, IO CYNPOBOKYETHCS PI3KUM 3HMKEHHSIM XIMIYHUX YCaJOYHUX Ha-
MIPYXKECHb.

JITEPATYPA
1. II.A. binum, O.I1. Muxaiinuk, K.A. Adanacenxo. IIpo po3smiapyBanHs ckiomiac-
TUKIB B YMOBax IiJIBUILIEHUX TemrepaTyp. 30ipHUK HaykoBux npaip Y3V, Ne 21. C. 45-51
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EKCHHEPUMEHTAJIBHI TOC/IJUKEHHS THCKY CHIPAITIOBAHHA 3PA3KIB
MOAYJBbHOI CBITJIOITPO30POI JIETKOCKHJHOI KOHCTPYKIII

Ho6psk 1.0., IAY H/ 113, JIyuenko FO.B., k.1.1., [IY HJ 113
HK — I[To3nees C.B., a.1.1., npod., UIIIb im. I'epoiB Hoprnoowmis HYL3Y

Jnst 3anobiranHs pyHHYIOUYOrO BIUTUBY BHOYXIB Yy HMPOMHUCIOBHX 00 €KTax 3acTOCOBY-
10Thest Jterkockuani KoHeTpykii (mani —JICK). Tuck cnpartoBanns JICK mae Oytu minTBepmke-
Hul BUnpoOyBaHHsM [1].

Jlns mpoBeZieHHs B1JIMOBIAHUX BUIPOOYBaHb CTBOPEHA YCTAHOBKA JJISl IEPEBIPKU (Y-
HKIIIOHAJIBHOCTI €JEeMEHTIB JIETKOCKUIHUX KOHCTPYKIIM (mami — YcraHoBka). YcTaHOBKa
NpU3HAYCHA JJIS OCIiPKEeHHS cripamtoBanHs eneMeHTiB JICK mig miero HaUIMITIKOBOTO THCKY
BUOYXY y 3aMKHYTOMY TipocTopi [2].

[IpoBeneH1 ekcrepuMeHTalbHI JOCTIIKEHHSI TUCKY CIPALIOBaHHS 3pa3KiB MOJYJIbHOT
CBITJIONPO30POi JIETKOCKUIHOI KOHCTpYKLii. BunpoOysanuto mignasanu 3pasku JICK po3mi-
pamu 1000x1000 mwm, ToBImHOK 20 MM, 30 MM, 40 MM (puc. 1).

Puc. 1. BunpoOyBaHHs 3pa3Kka MOAYJIBHOI CBITIONPO30POi JIETKOCKHIHOI KOHCTPYKIIIi:
a — J10 BUIIPOOYBaHb; 0 — (haKT CrpaIfoBaHHsI; B — MiCJsl BUIIPOOYBaHb

Jlis excriepruMEeHTaIbHOTO AOCIIDKEHHS 3a/laHl HACTYIHI NapaMeTpu YCTaHOBKU: BU-
6yxoBa kamepa 0,3 M°, kamepa posmmpeHHs 2,7 M°. JIs CTBOPEHHS HAUTHIIKOBOTO THCKY
BUOYXy 110 nepeBurye 5 klla 3 JaHuMu mapamMeTpaMu yCTaHOBKH Y BHOYXOBY Kamepy Toja-
€ThCS Ta30IOBITPSIHA CYMILI MPOINaH-OyTaHy Ta MOBITPs B KOHLEHTpaii 2,3 %.

B pe3ynbraTi eKCiepuMeHTaIbHUX JTOCIII)KEHb BCTAHOBIIEHO, 110 JIOCHIIHI 3pa3Ku Bi-
nnosigaroTe BumMoram JICTY 9176:2022 3a mapameTpoM THCKY CIIPAIIOBAHHS, SIKAH HE Tiepe-
umye 5 klla.

JITEPATYPA
1. ACTY 9176:2022 Mertoau BU3HAUEHHS TapaMeTpiB JIETKOCKUIHUX KOHCTPYKIIIH
JUTS IPUMIIEHB Ta Oy IHKIB. OCHOBHI MOJIOKESHHSI.
2. Ilar. 151044 Yxpaina, MIIK (2022.01) A62C 99/00. YcrtaHoBka mJjig TEpPEBIpKU
(YHKI[IOHATLHOCTI €JIEMEHTIB JIETKOCKUIHUX KoHCTpykuid. B.B. Hixuuk, C.B. Ilo3nees,
0.®. Hikymin, 1.0. Hobpsk, F0.JI. demyk, 3asBHUK Ta MaTEeHTOBIACHUK [HCTUTYT AeprKaB-

HOTO YIIPaBJIiHHS Ta HAYKOBUX JOCIIKEHBb 3 MUBUIBHOTO 3axucTy. Ne u 2021 04602, 3ass.
09.08.2021; omy61. 01.06.2022, 61071. Ne 22.
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V]IK 614.8
MOKA3HUKH BILINBY MOKEK HA HABKOJIMIIIHE CEPEJOBHIIE

Honsa K.B., HYILI3Y
HK — Ocbmauko O.0O., k.T.H., HYLI3Y

[Ilo poky B YkpaiHi BiIOyBarOThCS MOHAA CIMICCSIT TUCSY MOXKEXK, 1[0 TPUBOIUTH IO
TPUAIATH MIJIBHOHIB TPUBEHb MPSIMHUX 30MTKIB Ta MOHAJA HIICTIACCATH MIIBHOHIB MOOIYHUX
30UTKiB 1m0 poky. [1i yac 1UxX MOXKeX TUHE 10 JBOX THUCSY JIIOJICH Ta OLIbIIE MIBTOPH THUCAY1
TPaBMYIOTHCS. BIJBIICTD MOXKEX TPAIUISIOTHCSA B MICTaX Ta CEJIMIIAX, aJie € MOXKEXKi 1 B IMpH-
POJIHUX €KOCUCTeMax. 3a OCTaHHI POKH IMOXKEX B €KOCHUCTEMax JIOPIBHIOE OLIbIIE IIECTUCOT.
ITix yac TakuX MOKEXK 3HUILYIOTHCS HE TUILKH IIHHI TPUPOHI PECYpCH — JEPEBUHA, a 1 poc-
JMHU Ta TBAPUHHU 3 YEPBOHOT KHUTH. Benuki mokexi MOKyTh MPUBOJUTH 10 3HUIICHHS €KO-
cucreM. [loxexi B HaCENEHUX IMyHKTaX 3a0pyAHIOIOTh MOBITPS MPOAYKTaMH 3TrOPSIHHA XiMid-
HUX PEYOBUH, 1110 TAKOXK HETATUBHO BILTUBAE HA AKICTh MOBITPS B I€PKaBi.

Ha ocHOBi cTaTHCTHYHOrO aHami3y MOXKEX HEOOXiTHO BHUSBUTH OCHOBHI KpHUTEpii
BIUTMBY TIOXEX Ha 3a0pyTHEHHsI HABKOJIMIITHHOTO CepeIOBUINA, TOOYyBaTH MOJeli OaraTok-
pUTEpiaIbHOrO aHali3y, 3a JOMOMOIOI0 SKUX MOYKHA YITKO BU3HAYUTH SIKI MOXKEX1 MaKCcCUMa-
JbHO HETaTMBHO BIUIMBAIOTh HA HABKOJIUIITHE CEPEIOBUINE Ta K1 MPUYUHA BUHUKHEHHS IHX
MOXKEXK MPUBOJATH A0 1X BUHUKHEHHS. 3HAIOUM NMPUYMHN BUHUKHEHHS TaKUX MOXKEX, MOXKHA
PO3pOOIIATH HOPMATUBHO-TPABOBY JAOKYMEHTAIII0, K OpraHi3alifHOro, TaKk i HOPMaTHBHO-
TEXHIYHOTO XapakTepy; Ta BU3HAYUTU €()EeKTHBHI BUAM MaCCOBO-PO3’ICHIOBAIBHOI POOOTH 3
HACEJICHHSAM JUTsI 3a1100iraHHsl BAHUKHEHHS TOXKEXK. | TaKUM YMHOM 3MEHIIUTH KiJIbKICTh TO-
KEXK, Kl MAKCHMaJIbHO HETATHBHO BIUIMBAIOTH HAa HABKOJIMIIHE CEPEJOBHINE Ta 3HHUILYIOTH
YHIKaJbHI €KOCHUCTEMH HaIoi Kpainu [1, 2].

OCHOBHUMH TOKa3HUKAMU SIBIISTFOTHCS: KUTBKICTh BUTOPLSIOl BUTOPLIOI M0l (Ta); Ki-
JBKICTh MIKIUIMBHUX IS )KUTTS MPOIYKTIB 3rOPSIHHS IMOTPAIMIIO B OBITPSI (T); IpsiMi 30UTKA
BiJl CHIAJICHO1 JepEeBUHU (THUC. TPH.); MOOIYHI 30MTKM HAa OHOBJICHHSI €KOCHCTEM, JICIB, JIYTiB
(THC. TPH.); KUIBKICTh 3aru0aux jroaei (0ci0); KiIbKICTh TpaBMOBaHUX JHOACH (0c¢i0); Kiib-
KICTh 3arv0JaMX TBapuH (TOJiB); KUIbKICTh TPABMOBAHUX TBApHUH (TOJIB); 3HULICHUX YHIKAJb-
HUX BUJIB TBApUH Ta POCIUH (OAMHUIIb); Yac HA BIJHOBJIEHHS €KOCUCTEMHM (POKH); CTYIIHb
BIUIMBY JIFOJJUHU Ha KOXHY MOKexXy (%).

Jl1a noOy1oBHM MaTeMaTU4YHOI MOJieNl OaraToOKpUTEpialibHOTO aHaJi3y BIUIUBY MOXKEXK
Ha HaBKOJIMIIHE CEPEeOBUILE HEOOXITHO BUSHAUUTH J1alla30H Ta KIHIEBI OOMEXEHHS MO KO-
KHOMY TOKa3HHKY Ta MPOBECTH yHi(ikawito kpurepiiB. Oco0auBo Tpeda BUSHAYUTH CTYIIHb
BIUTMBY JIIOJJMHMA Ha TIOXKEXI — MiJal, HeoOepekHe TOTOKEHHS 3 BOTHEM, BUIAITIOBAHHS
TpaBH, MOPYIICHHS MPABHII MOKEKHOT Oe3MeKH, Oe3revyHe BiHOMEHHS 10 HaBKOJHUIITHBOTO
cepeloBUILA.

JITEPATYPA
1. AnaniTHuHi Martepianu aHaii3y MOXeX, L0 CTaluchb B YKpaiHi 3a 12 wmicsuiB
2022 poky. 39 c. 2023 p. URL: https://idundcz.dsns.gov.ua/statistika-pozhezh/analitichni-
materiali.
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V]IK 621.31

OIIHIOBAHHS BILIUBY NMEPEPI3Y KWJI IPOBO/IB HA IX NOXKEXKHY
BE3IIEKY

JonoBcbka A Jl., HYII3Y
HK - Karynia A.M., k.T.H., c.H.C., HYL[3Y

HezanoBinbHe (QyHKIIOHYBaHHS €JIEKTPUYHUX MEPEK MOKE MPUBECTU A0 MPUIHHEH-
HS €JIEKTPOIIOCTauyaHHs 00’ €KTiB, 3yMUHKU a00 MPOCTOIB TEXHOJIOTTYHOIrO 00JIaJHAHHS BUPO-
OHMIITB, BTpaTH MPOIYKIIi Ta iHIIIE.

[ToxxexxHy TpOodIUIaKTHKY €IEKTPUYHUX MEPEX OIUIBHO peali3oByBaTH Ha OCHOBI
OIIIHIOBaHHS TMOXEXHOI HEOE3MeKH MPOBOJIB Ta KabemiB 13 pi3HUMHU Iepepizamu. B cBoro
4epry NOXeKHy HeOe3leKy MpOBOAIB Ta KaleniB Ciiji BU3HAYaTH HAa OCHOBI MPOTHO3Y 3HAa-
YeHb TEMIIEpaTypH KaOeIbHUX BUPOOIB B Pi3HI IHTEpBAIM Yacy LUIAXOM aHaji3y TeMIlepary-
PHO-YaCOBUX XapaKTEPUCTUK EKCIUTyaTarlii kabelbHuX BUPOOiB. JlaHwi aHai3 JO3BOJISIE OIIi-
HUTH MOXXJIUBOCTI 3aCTOCYBAaHHS MPOBOJIB Ta KaOEMiB i3 pi3HUM Hepepi3oM KHII B €IEKTPUU-
HUX Mepexax 00’€KTiB, a TaKOX c(OPMYBaTH PEKOMEHIAIII 1010 YMOB 3aCTOCYBaHHS TPO-
BOJIIB Ta Ka0OeJiB Pi3HUX MApOK IIPH 33I0BUILHEHI BUMOT MOXKEKHOI Oe31eKu. TakuM YUHOM,
3a/laya OI[IHIOBAHHSA BILTUBY MEPEPi3y KU MPOBOAIB Ha TX MOXKEXKHY O€3MeKy aKTyasbHa.

[InsxoM MaTeMaTHYHOTO MOJICITIOBAHHS HA OCHOBI MeToaukH [ 1-3] B poboTi oTpuma-
HI TeMIIepaTypHO-4aCcOBl XapaKTEPUCTUKU EKCIUTyaTallil MPOBOAIB 3 MITHUMH KHJIAMH 13 pi3-
HUM TiepepizoM — mapku [1B.

AHati3 OTpUMaHUX TEMIIepaTypPHO-4YaCOBUX XapaKTEPUCTUK EKCILTyaTalii mMpoBOMiB i3
PI3HUM Mepepi3oM KHII JO3BOJIUB CHOPMYITIOBATH HACTYITHI BUCHOBKH:

— TeMIiepaTypa HarpiBaHHs IIPOBOJIB MPHU IX eKCIUTyaTallii CyTTE€BO 3alIeKUTh BiJ Ie-
pepizy CTpyMOBITHUX KHJI ISl BCIX 3HAUEHb CTPYMY HaBaHTAKECHHS;

— ISl PI3HUX 3HAYEHb Nepepi3iB CTPYMOBIIHUX JKWJI TEMIIEpaTypHO-YacOBI XapakTe-
PUCTHKH eKcIutyaTallii mpoBo/iB [I1B MaioTh cxoxuil HeNMiHIMHUN XapakTep;

— 31 3pOCTaHHSAM 4Yacy €KCIUTyaTallii CyTTEBO 3pOCTa€ PI3HUI MK TeMIepaTypaMu
HarpiBaHHg poBoiB 1B i3 pi3HuMHU niepepizaMu CTPYMOBIIHUX JKUJ;

— BUKOpHUCTaHHA 1poBoiB [IB 13 OuibmuM nepepizoM Kuil 103BosIsi€ e(heKTUBHO 3HU-
’KyBaTH TeMIlepaTypy HarpiBaHHs MPOBOIB B MPOLEC] eKCILTyaTalii.
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VJIK 614.8

AHAJII3 BUBYXIB 'A30BUX BAJIOHIB Y J)KUTJIOBOMY CEKTOPI
1] YAC BIHCBKOBOI'O CTAHY

Hopomenko J[.0., HYL3Y
HK — Knrouka FO.I1., a.1.H., c.H.c., HYII3Y

CrnoyaTKy TOBHOMACIITaOHOTO BTOPIHEHHS TEPUTOPIisl YKpaiHU IOJJCHHO 3a3HA€ BEIH-
Ky KUIBKICTh MacCOBAaHHMX paKeTHHX aTakK, BHACIIJOK 4YOTrO 3pyWHOBaHI HE TLIbKH IHUBUIBHI
00’€eKTH, a i1 00’€KTH KpUTHYHOI iH(pacTpyKTypH. BincyTHiCTh rasy, cBiTia Ta BOJIH, IPU3BEIN
JI0 TOTO, IO HANEPEAOIH] 3UMH 3piC IONHUT Ha KOPUCTYBAHHS Ta30BUMHU OalOHAMH, Ta30BUMHU
NaJbHUKAMH Y J)KATIIOBOMY CeKTopi. 3a omnepaTtuBHO0 iHpopmarieto JJCHC y nepiox 3 nucto-
naza no rpyaeHs 2022 poky crajgochk 7 Hag3BuuaiHux curyanii (mami — HC), moB’si3anux i3
BUOYXOM ra3oBuX OaJioHIB, 7¢ 14 0ci0 oTprMaiu TpaBMyBaHHs pi3Horo crymneHio [1]. OcHoB-
HuMu ipranHamu HC e: 3Ha4HMiA neperpis abo nepeoxoaoKeHHs CTIHOK OaloHy, ITOPYIICHHS
BUMOT O€3IIEKH ITiJ1 4ac eKCILTyaTallii, HOIIKO/DKEHHS CTIHOK a0 KopIycy Ta iH. [2].

[TpoBeneHi qOCHIIPKEHHS JO3BOJIMIM NOOYAYyBaTH 3aJI€KHOCTI MAKCUMAIIbHOI KOHIICH-
Tpauii ra3y B mpumimenHi (puc.l).

m, xr |
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Puc. 1. 3anexnicts He0OXi/1HOT Macu ra3y /Ui (GopMyBaHHSI BUOYXOHEOe3eYHOT KOH-
HeHTpauii Big 00’ eMy NPUMIIIEHHS: | — HUXKHS KOHIIEHTpalliiiHa MeXa MOUIUPEHHS MOIyM ;
2 — BepXHsI KOHLIEHTpalliiiHa MeXa MOIUPEHHs NoiayM’si; 3 — Maca ra3y B Oanoni 5 1; 4 — ma-
cara3dy B OanoHni 12 i1; 5 — maca razy B 0asnoni 27 i1; 6 — maca raszy B 6anoni 50 i

AHauni3 pUCYHKY ITOKa3ye, 1110 OaJloH 3 MporaH-0yTaHOM 00’€MOM 5 JITpiB HE3aJIekKHO
BiJl 00’€eMy CepeHbOCTaTUCTUYHOI KBapTHUpU a00 OYIMHKY 37aT€H CHPUYMHUTH BHOYXOHE-
0e3nevHy KOHIEHTPALI0 B IPUMIILIEHHI.
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V]IK 614.841
BUKOPUCTAHHS CTAJIE3AJII3OBETOHHUX KOHCTPYKIIIN

Hsuenko O.0., HYL3Y
HK — Tpury6 B.B., k.1.H., nouent, HYLI3Y

Po3BHUTOK TIPOMHCIOBOCTI, TPAHCIIOPTY, TOPTIBIIi B HALIM KpaiHi Ta CBITI NPU3BOAUTH
10 30UIbIIEeHHST 00CATIB OY/IIBEIbHUX POOIT B IUBUILHOMY Ta MPOMHCIOBOMY OY/IIBHHIITBI,
BHACIIIJIOK YOro 30UIBIIYEThCA MOTpeda B OyMiBEIbHUX MarepiajaX Ta CTBOPEHHS HOBHUX
KOHCTPYKTHUBHUX (hopM. Bce 1ie crano BaXIMBOIO MEpeayMOBOIO MOsiBH 3ajizo0eTony. Kon-
KYpEHIIiI MDK CTAJIIO 1 3ai300€ToHOM, 3amouyaTtkoBaHa y XIX CToOJITTI, 3poOuia 3HaYHUN
BHECOK B PO3BHUTOK OY/IIBEJIHOI raiy3i i iH)KCHEpHOI HayKH B LIJIOMY, X04a iCTOpis cTajie3a-
71300eTOHY BHHHUKJIA paHilIe sIK 3a1i300€TOHY: B pe3yJbTaTi 00ETOHYBAaHHS METaleBUX Kap-
KaciB /IS TiBUIIICHHS] BOTHECTIMKOCTI. [HXKeHepH BiIIyIH MOXIIHBICTh BIOCKOHAJICHHS KOH-
CTPYKIIi}, TapaJieIbHO BUKOPHUCTOBYIOUH TIEPEBAry sIK 3ali300€TOHY TaK 1 cTaji, Py OJHOYA-
CHOMY YCYHCHHI iX HEJIOJIKIB.

[Topsin 13 3acTocyBaHHAM BKe anmpoOOBaHMX 3aTi300€TOHHUX KOHCTPYKIIii, CTBOPIO-
I0TbCS HOBI KOHCTPYKTHBHI (DOpPMH, BIIPOBAKYIOTHCSI HOBI KOHCTPYKIIii, SIKI XapaKTepH3y-
I0TbCA MaJIol0 MaTepiajomicTkicTio. lle cranme3anizo0eToHHI KOHCTPYKIIIi, IKi MOEIHYIOTh
HaKpall BIACTHBOCTI CTAJIEBUX 1 KOHCTPYKIiH i3 3ami300eToHy. Takoro poay KOHCTpYKIii
3a paXyHOK €KOHOMIi 3aKJIaJHUX JleTaleld MaloTh 3HAYHO MEHIIY Macy, 1 BIAPI3ZHIIOTHCS Bijl
CTaJIeBUX MEHILOIO BUTPATOIO METAIy.

3rigao 3 Eurocode 4 [1] crane3aiizo0eTOHHI KOHCTPYKIIT — 1€ KOHCTPYKIIii 3 BUKOPHUC-
TaHHSAM CTaJIEBOTO IMPOKATY, MOEAHAHOTO 3 OETOHOM, SIKU MOKe OyTH apMOBaHUWH CTpHKHE-
BOIO apMatyporo. Lle Bemukuii kiac OyaiBeNbHUX KOHCTPYKIIH, 0 BIAPI3HAIOTHCS K 32 KOHC-
TPYKTHBHUMH O3HAKaMH, TaK 1 32 PIBHEM BHKOPHUCTAHHS CHUIBHOI pOOOTH OETOHY i CTaI.

EdexTuBHICTh cTane3anizo0eTOHHNX KOHCTPYKIIiM B MOPIBHSAHHI 3 CTaJeBUMH a0 3a-
T1300€TOHHUMU JIOCATAETHCS 32 PAXYHOK CIIJIbHOI poOOTH JBOX MarepianiB (OeToHy 1 cTani),
TOOTO peanizaiii OJHOTO 3 OCHOBOIIOJIOKHUX MPHUHIIUIIB MPOEKTYBaHHS — MPUHIUITY MO€-
HaHHS (YHKUIA pI3HUX MarepianiB. BuUKopHucTaHHS cTane3ani300€TOHHUX KOHCTPYKLIN €
0c00IMBO €(EKTUBHUM B MEPEKPUTTAX I'POMAJICHKUX 1 BUPOOHMUYUX OyIiBeNb, HA AKi JIOTh
BEJIMKI HABaHTA)XCHHS. 3aCTOCYBAaHHS B MEPEKPUTTAX TPOMAICHKUX OydiBehb MOHOJITHOTO
OETOHY 3 HE3’€MHOI0 OMATYOKOIO 13 CTajIeBOTO MPoQiILOBAHOTO HACTIITY (PI3HOBH]I CTalie3a-
J1300€TOHHUX KOHCTPYKLIT) € HAWOUIbII NOIIUPEHNUM PIILIEHHSM 32 KOpJIOHOM [2, 3].
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VJIK 614.841
BOTHECTIMKICTH CTAJIE3AJTI30BETOHHIUX KOHCTPYKIIII

Kyk K.B., HYLI3Y
HK — Tpury6 B.B., k.1.H., nonear, HYL[3Y

OCHOBHHUM IJTLOBHM CErMEHTOM HEPYXOMOCTI Ul 3aCTOCYBaHHS CTaje3aili300eTOH-
HUX KOHCTPYKIIIN € odicH, MapKiHTH Ta 1HII OaraTornoBepxoBi koMepiliiiHi 00’ ekTu. [lepena-
JKHa OUTBLIICTH CTase3a1i300€TOHHUX KOHCTPYKLiH OyaiBeb € 30ipHOI0 METaJIeBOI0 OCHOBOIO
(KoJI0HU, OaJK¥, HACTUIIN), SIKA OJTHOYACHO CITY>KUTh YaCTHHOK HECYy4Ooro Kapkaca, apMyBaH-
HSIM 1 HE3HIMHOIO OnaTyOKOI0, Kyl YKIIaAaeThest 0eToH. Take pimeHHs 103BOJIsiE€ B HAUKOPO-
TIII TEPMIHM BUKOHATH MOHT)X KapKacy 1 3HAYHO CIIPOCTHTH OCTOHHI POOOTH, BUKITFOYAIOYH
O1TbIIY YaCTHHY onanyOHUX poOiT i, 30KpeMa, JEMOHTaX ONaryOKH.

MeTtoauKy po3paxyHKy BOTHECTIMKOCTI CTaJIe3a1i300€TOHHUX KOHCTPYKIIiH, ONMHMCaHy
B [1], HEOOXiHO PO3MIIAAATH CHIUIBHO 31 cTaHaapramu [2—4].

Orninka BOTHECTIHKOCTI CTale3ani300eTOHHUX KOHCTPYKIIA MOBHHHA TPYHTYBATHCS
Ha BUMOrax po3ziny 5 [1] Ta oiHi€r0 3 HACTYITHUX TPHOX METOJIUK MPOEKTYBAHHSI:

— TaOJIMYHI JaH1 U151 KOHKPETHUX TUITIB KOHCTPYKIIIA;

— CIIPOIIEHI PO3paxyHKOBI MOJIEII;

— YTOUHEH1 PO3paxyHKOBI MOJIEII.

3acrocyBaHHS TaOJMYHHUX JAHUX Ta CIPOILICHUX PO3PAXyHKOBHUX MOJIENIEH OOMEXKEHO
KOHCTPYKIIISIMH, SIKI PO3TJISAAOTHCS SIK OKPEMi €JIEMEHTH, IO MiIal0ThCSl BOTHEBOMY BILTH-
BY TIpU CTaHIAPTHOMY TEMIIEPaTypHOMY PEXHMI IO BCild cBOTH AoBxkuHI. EkcTpamosiis pe-
3yJIbTATIB MEXI1 00JIaCTi JaHUX, IKa BUBYCHA CKCIICPUMEHTAIBHO, HE JIOMYCKAETHCS.

3acTocyBaHHS yTOYHEHUX PO3PAXYHKOBUX MOJIENCH TO3BOJISIE OIIHUTH POOOTY OKpe-
MUX €JIEMEHTIB, MijcucTeM abo Bciei OyIiBIi B yMOBaX MOXEXK1 1, TPU HEOOXiTHOCTI, MpOaHa-
Ji3yBaTH B3a€MOJIII0 YaCTHH, 5IKi 0€3M0cepeIHhO CXMIIbHI O BOTHEBOTO BIUTUBY, 3 THMHU Yac-
TUHAMH, SIKI TAKOMY BIUIMBY HE MiIIAIOThCS.

VY Bumajakax, KOJIU IS OL[iHKH BOTHECTIMKOCTI CTaje3ai300€TOHHUX KOHCTPYKIIN He
MO’KHa 3aCTOCYBaTH TaOIW4YHI JaHi Ta CHPOIICHI pO3PaxXyHKOBI MOJENI, CIiJ BAaBaTUCS /0
pPO3paxyHKy 3a YTOUHEHHMH PO3PaXyHKOBUMH MOJIETSIMU a00 3a BIAMOBITHUMU HATYPHUMU
BUIIPOOYBAHHIMH.
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MOBYJIOBA PO3PAXYHKOBOI CXEMHU OI'OPO/IKEHH S
®AKEJIBHOI'O ITIPUCTPOIO

3imin C.I., HY3IY
HK — Adanacenko K.A., k.1.H., nouent, HYL[3Y

Jnst po3poOKu MaTeMaTUYHOI MOECII TEIJI000MIHY BiJl JaKeIbHOTO MPHUCTPOIO MPH
Horo po0OoTi y cTalIoMy peKUMi HEOOX1THO OO0y TyBaTH MOTO PO3PAXYHKOBY CXEMY.
Po3risiHeMo po3paxyHKOBY CXeMY CTIHKH OrOpPOJDKEHHS (akesTbHOTO MpHCTpoto (puc. 1).

Puc. 1. Po3paxyHkoBa cxema CTiHKH OTOPOJKECHHsS (paKeIbHOTO MPUCTPOIO: Ay A —

Koe(ilieHT TeMIEepaTypOnpOBITHOCTI Ta TEIIONPOBIIHOCTI MaTepialy CTIHKM OTOPOJIKEHHS;
Tyior Tair — TeMIIeparypa MpoAyKTiB ropiHHs 0iora3y (3aJeXuTh BiJ] CKiIaay Oiora3y) Ta moBi-
: ™1, T2 — 30BHiWHI Ta BHYTPIIIHIN pajiycH CTIHKH OropoKeHHs; 11, 12
a.
1—

ior
— TeMIeparypa
BHYTPIIIHBOI Ta 30BHIIIHBOI CTIHKHA OTOPOKEHHS; KOe(iIieHT TeTUIOBiIAaYl BiJ MPOIy-
KTiB rOpiHHs 6iorasy 10 BHYTPILIHBOI CTIHKM OrOpOpKeHHs; 2 — koedillieHT TeruoBipayi

BiJl 30BHIIIHBOT CTIHKH 70 TOBITPs; 91 — TerIoBuil MOTIK Bifl MPOAYKTIB TOPiHHS Giorasy 10
BHYTPILIHBOI CTIHKH OTOPOJKEHHS

Toni piBHAHHS TEIUIONPOBIAHOCTI ISl CTIHKM OTOPOJKEHHS (PaKeIbHOIO MPUCTPOIO
MOJKJIMBO 3alMCaTH Y HACTYITHOMY BHUIJISLIL:

z iT(r, T)

d _ a- ar
ET(r,r] =a |3 T(r,7) +—r (1)

ae a — Koe(IieHT TeMIepaTyponpoBiaHOCTl; T(r,T) — 3HaUeHHs TEMIIEpPaTypH Ha BIICTaHi r
BiJl LIGHTPY OrOPO/IKEHHS B MOMEHT 4acy 1.
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V]IK 614.841

TEIVIOBI IPOSIBU CTATUYHOI EJIEKTPUKU HA CIMPTOBUX TA
JIKEPO-TOPIVITIYAHUX BUPOBHULITBAX

IBanunmun O. B., JIAY BX]]
HK — ®epenn H.O., k.1.H., nouent, JIIY BXKJ]

Ha 06’exTax cnMpTOBOro Ta JIIKEPO-TOPLIYaHOTO0 BUPOOHUIITBA YACTO BUHUKAIOTH I10-
JKexi. AHam3 HaHOIbII KMOBIPHUX JKEpEN 3analtoBaHHS HEOOXITHUHN i1 pPO3pOOKH 3aXo0-
B 110/10 YOE3MEeYEeHHsI TAKMX BUPOOHUIITB.

Merta poOoTH — aHaji3 TEIUIOBUX MPOSIBIB CTATUYHOI €JIEKTPUKU HAa CIIMPTOBUX Ta Ji-
KEepO-TOplTYaHuX BUPOOHHUIITB Ta PO3pOOKa 3aX0iB JIS 1X 3am00iraHHs;.

CraTnyHa eneKTpUKa — CyKYITHICTh SIBHIL, TIOB’SI3aHUX 3 BUHHUKHEHHSM, 30epEKEHHIM
1 penakcali€ro BUIBHOTO eIEKTPUYHOTO 3apsily Ha MOBEPXHI YM B 00’ €Mi JieIEeKTPUYHHX 1 Ha-
MIBIPOBITHUKOBUX PEYOBHMH 1 MarepianiB. ETHIIOBUI CIIUPT — Ji€NCKTPUK, TOMY MOXKE Ha-
IPOMAaJDKyBaTH 3apsiid CTaTUYHOI eNeKTpuKu. [loTeHmian 3ajJeXuTh BiJl MBUAKOCTI PyXy i
nocsirae Big 100 mo 1000 B. CratuuHa enekTprka yTBOPIOETHCS MPH PyCi CIUPTY O TpyOoII-
pOBOJIax 1 araparax BHACJIJOK HOro TepTs 00 CTIHKH, IPH NepeKayyBaHHI HacocaMM, U Ha-
JMBaHHI Yepe3 NpOoryMoBaHi pykaBu abo TpyOOIpoBOIM, IPU BUTATYBAaHHI 3 IUCTEPH YU IO-
CYIVH HaJIMBHOI TpyOHM a00 mpu BUIMaHHI BOPOHKH ITICJIsI HAIMBAHHS €TAHOJY, MPU KOPHC-
TyBaHHI OJIITOM 3 BMICTOM CHUHTETUYHHUX MaTepiaiiB TOIIO.

VY npuMIlIEHHAX COUPTOBUX Ta JIKEPO-TOpPLIYaHUX BUPOOHULITB KaTeropiii A, b, B 3a
BUOYXOIIOXKEKHOIO Ta MOKEKHOIO HEOE3MEKOI0 OBUHHA 3a0€3MeUyBaTUCs eIEKTPOCTaTHIHA
ickpoOe3neka [1]. Bce TexHomoriuHe Ta TpaHCIIOPTHE YCTATKYBaHHSA, € MOXKYTh HAarpOMaJiKy-
BaTUCS 3apsiid CTaTHUYHOI €JIEKTPUKH, MIOBUHHO MAaTH 3a3€MJICHHS Yy BUIVISAL €JIEKTPUYHOTO
JIAHITIOTA, SIKUH MPUETHAHUN HE ONMMKYe HiXK depe3 25 M 10 3a3eMIIFOBAIBHOTO MPHUCTPOIO.
3ai3HUYHI [UCTEPHU, ABTOIMCTEPHU Ta METaJeBi OOYKH JUIS JETKO3AHMHCTHX DiJIuH, IO-
BUHHI Ha/IIlHO MPUEIHYBATUCH JI0 3a3€MJIIOBaYa, a TAKOXK MaTH 3a3€MJIIOBAJIbHE 3 €/IHAHHS 3
HaJIuBHUM pykKaBoM. [Ipu Tpancnoprysanni JI3P aBrouncrepnamu noBuHeH OyTu 3ade3neye-
HUN KOHTaKT KOPITyCY IIMCTEPH 3 3eMJICI0. 30BHIIIHS MOBEPXHS CKISHUX TPyOOIPOBOIIB MO-
BUHHA MeTajlizyBaTuCh a00 (hapOyBaTHUCh €JIEKTPONPOBIIHUMH eMalsiMu Ta Jakamu. Ilpu
[IbOMY TOBUHEH OyTH 3a0e3MeYeHU eNEeKTPUYHUM KOHTAKT MK €JIEKTPOIPOBIAHUM IIaApOM
Ta 3a3€MJICHOIO METAJIEBOIO apMaTypoIO.

BumMmiproBaHHs onopy 3a3eMIIIOBaYiB, a TAKOX IMUTOMOIO OMOPY IPYHTY HEOOX1AHO BH-
KOHYBATH, sIK IIPaBUJIO, B EpioJ¥ HAalIMEHIIIO1 eJIeKTPOIIPOBIIHOCTI TPYHTY: BIITKY — NpH Hail-
OUTBIIIOMY BUCHXaHHI a00 B3UMKY NpU HaWOUIbIIOMY IIpoMep3aHHI TpyHTY. Ha KoxkeH 3azeM-
JIFOIOYMM TPUCTPIH, 110 3HAXOAUTHCS B EKCILTyaTallli, TOBUHEH OyTH MAclopT, SIKUH MICTUTH
CXeMy 3a3eMJICHHS, OCHOBHI TE€XHIYHI JIaHi, pe3yJIbTaTu MepeBIpKH cTaHy Hpuctporo. Hemera-
JIeBE YCTAaTKyBaHHsS BBA)KAETHCS €IEKTPOCTATMYHO 3a3€MJIEHUM, SKIIO OHip OyJb-KO1 TOUYKH
BHYTPIIIHBO] 1 30BHIIIHBOI TOBEPXOHb BITHOCHO KOHTYpa 3a3eMiieHHs He nepeBuirye 107 Om.

TakuM 4MHOM, OCHOBHOIO YMOBOIO iHHOBAIIITHOTO LUISXY PO3BUTKY CIIUPTOBOI Ta Jii-
Kepo-ToplryaHoi MPOMHUCIOBOCTI € 0e3meKa TeXHOIOT1H 1 BJOCKOHATICHHS TEXHIYHUX 3ac00iB
MIPOTHITOKEKHOTO 3aXHUCTY.

JITEPATYPA
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VJIK 614.8

AHAJII3 1O0CBIAY BUKOPUCTAHHA ®OCPOPOBMICHHUX
BOI'HE3AXUCHUX 3ACOBIB

Kapnenko K.M., HYI3Y
HK — I'puropenko O.M., k.T.H., HYLI[3Y

BornesaxucHi 3aco0u € BaXKJIMBOIO CKJIAJIOBOIO Oe3Meku Oy/1b-IKOro MpUMIIIEHHS Yu
cropynu. Lli 3acobu nmpusHadeHi ajs 3armoOiraHHs MOIMMPEHHIO BOTHIO Ta 3MEHIIEHHS HOTO
HETaTUBHOTO BIUIMBY. B OCHOBHOMY iCHY€ KiJIbKa TUIIIB aHTHITIPEHIB, SKi BHKOPUCTOBYIOTHCS
B OyIIBHHUIITBI Ta MPOMHCIIOBOCTI.

Bonopo3unnHi ¢pochopoBMicHI 3aco0u A1 3an100iraHHs TOPIHHIO B OCHOBHOMY BHKO-
PHCTOBYIOTHCS JIJIs TIOBEPXHEBOI 0OPOOKHU AepeBa, TEKCTHIIIO Ta 1HIINX LEII0OI03HUX HPOTYK-
TiB [1]. ®ocdopoBmicHi 3aco0u i 3armo0iraHHs TOPIHHIO MAKOTh MIEBHI IEpeBary HaJ| iHIIHU-
MU 3aco0amu JijIs 3a100iraHHs TOPIHHIO (TOJIOBHUM YMHOM Ha OCHOBI TAJIOTEHIB), ajie TaKOX
MaIOTh JIesIKl HEIOIIKH, SIKI HaBEIEHO HIDKYE:

[Tepesaru:

* HH3bKa crienudivHa TyCTHHA, II0 3MEHIITYE€ HaBaHTAXCHHS Ha KOHCTPYKIIIT;

* JocsrTHeHHsS e(peKTHBHOCTI B 001acTi 3amoOiraHHs TOPIHHIO 32 MEHIIOTO BMICTY
dbocdopy MOPiBHIHO 3 BMICTOM TaJIOTCHY;

* e(eKTHBHICTh y CIPHUSHHI YTBOPEHHIO BYTUIbHOI Oap’€pHOI CTPYKTYpH B IOJIME-
pax, mo 3abe3neuye HU3bKY TEIUIOTPOBIIHICTD;

* Kpama CTIHKICTh 70 yAbTpadioneTy MOpiBHSHO 3 OUIBIIICTIO TaJIOT€HOBMICHUX 3a-
cO01B Ta MEHIIIa CXMJIBHICTD 10 JUMOBH/IIICHHS,

* MCHIIA TOKCHYHICTh MOPIBHSIHO 3 TaJIOTEHOBMICHIMH 3aCO0aMH.

Henmomiku:

* OyXe HHM3bKa e(pEeKTHUBHICTh y MoiionediHax, CTUPOIMOIiMepax Ta elacToMepax,
SIKIIO HE JI0/IaTH BYTJICIICBUN HAllOBHIOBAY;

* ©Oararo ¢ochopoBMICHUX MOKPHUTTIB Ul 3ar00IraHHs FOPIHHIO € TipopiIbHUMH,
1110 0OMEXKY€ TaKMX 3aCTOCYBaHHS BOTHE3aXMCHHX 3aC00IB y BOJIOIMX YMOBAX;

*  MOXYTb T'poJi3yBaTHCS, YTBOPIOIOYH KHCIIOTH;

* OKpiM 4yepBoHOTO (ochopy, HeopraniuHi pocdaTtu MarOTh HU3bKY TEPMIUHY CTa0i-
JIBHICTB, 1 X BUKOPUCTaHHS 0OMEXEHO MoTIMepaMu, siKi 00pOOIIAIOTECS 32 HU3bKUX TeMIepa-
Typ 006poOKH;

* geski ocdaTy TOKCUYHI JIJIsl BOJHUX OpTaHi3MiB.

OTxe, monpu iX HEJOJIKH, HAHOUIBII NMEPCHIEKTUBHUM CIIOCOOOM 3a0e31eueHHs] HOp-
MaTHBHOI M€X1 BOTHECTIHKOCTI OyAiBeTbHUX KOHCTPYKIIIM € BOTHE3aXHUCT 3a JJOIIOMOI0OI0 pe-
aKTUBHUX (IHTYMECIIEHTHHMX) OKPUTTIB Ha OCHOB1 ()OCOPOBMICHUX aHTUIIPEHIB, K1 HE 00-
TSXKYIOTh OyJiBebHI KOHCTPYKIIT Ta MOXYTh 3aCTOCOBYBATUCS Ul KOHCTPYKIIN CKJIaJHOI
KOH(Irypari.

JITEPATYPA
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VJIK 504.06

OCOBJIMBOCTI PO3PAXYHKY BILVIUBY JIICOBHUX ITOXEX
HA OB’EKTU EHEPTETUKH

Kacwonkina H./I., HYI[3Y
HK — Pamkesuu H.B., PhD, HY1I3V

JlicoBi moskexki MOKYTh COPUYMHUTH PYHHYBAHHS KUTTEBE BOKIMBUX JIJIs1 EKOHOMIKH Ta
Oe3nekn KpaiHu 00 €KTiB eHepreThku. OCHOBHI PHU3HMKH /IS €HEPreTHYHOI 1H(pacTpyKTypH
TMOB’5I3aHi 3: TOMIKO/DKCHHSM a00 TIOBHUM 3HHIICHHS €JIEKTPOJIiHIA Ta 1HIMX 00’€KTiB iH(Dpa-
CTPYKTYPH €JIEKTpOIIepeiayi; MOMIKOHKEHHIM a00 BUMYILICHUM BiJKITIOUYEHHSAM €IEeKTPOCTaHIIIN
(migcTaHIIii); BIUIMBOM HA 3aralbHU 00CAT BUPOOHWIITBA €IEKTPOCHEPTil; CTBOPEHHIM yMOB
JUTS aBapiid Ta HAI3BUYANHUX CUTYAIlIH, SIK1 ITOB’s13aHi 3 Iepe00sSMHU B €HEProrocTayaHHi.

JlocmipKeHHs TIOKa3ajy, 110 JIICOBI MOXKEXI € pe3yIbTaToM B3aeMojii 6aratbox (hak-
TopiB [1, 2]: KTiMaTH4YHKX, (PAKTOPIB MICIIEBOCTi, THUITY POCIMHHOCTI, il JIFO/ICH.

TemuoBuil BILUTUB JIICOBUX IMOXKEXK € OJHIEIO 3 aKTyaJIbHUX MTPOOJIEM TOXKEKHOI Oe3rne-
ku. B MaremaTuuHiii Mozesi Ta METO/AMIII PO3PAXYHKIB IIBHIKOCTI MOIIMPEHHS Ta TEIodi-
3UYHHUX TapaMeTPiB KPOMKH JTICOBUX MOXKEX JOLUUIBHO BPaxXyBaTH CIUJILHUNA BIUTMB OCHOBHUX
MIPOJIOTIYHUX Ta METEOPOJIOTIYHUX XaPAKTEPUCTHK MOXKexKi. [0 miposIoriuyHuX MOYKHA BifHE-
CTH MUTOMI MacOBI IIBUIKOCTI BUTOPSHHS Ta MTUTOMI KO€(iIlI€EHTH BUAUICHHS TOKCUYHUX Ta-
3iB MpH TOpiHHI JepeBUHH. [0 METEOPOIOTriuHUX — TUCK, TEMIIEpaTypa Ta BOJOTICTh aTMOC-
dbepu; MBUAKICTH Ta HANPSIM BITPY; HEOAHOPIAHICTh POCIMHHOCTI (2 TAaKOXK HETOproYl JIisSH-
KM TIOBEPXHi) Ta JIaHAMA(T MiCIEBOCTI; BOJOTICTh JICOBUX TOPIOYMX MaTepiaiiB; iHTEHCHB-
HICTb 1 TPUBAJIICTh OTA/IIB.

Po3paxyHKH TETJIOBOTO BILTMBY JIICOBUX MOXEK TTOBUHHI BKIIFOUATH MPOLEAYPH:

1) 300py Ta aHamizy BUXIAHUX AAHUX (JKEPETIO BUHUKHEHHS MOKEeXK1 Y BUIJISIII TOUKH
NPUB’S3YETHCS A0 TEBHOI TEPUTOPIT 32 JOIIOMOT0I0 reorpadiYHUX KOOPIUHAT; BU3HAYAIOTHCS
pO3MipH Ta MiPOJOTiYHI XapaKTEPUCTUKH TEPUTOPIi, yCepeauHi IKoi 3HaXOTUThCS KEepPeso
TOPIHHS;, BH3HAYAIOTHCS METEOPOJIOTIYHI XapaKTEPUCTUKH MICHEBOCTI HA MOMEHT IOYaTKy
MOKEXI1; 3aJa€EThCSI KPOK PO3PAXYHKY 3a YACOM BHUXOJSIUM 3 TOMOrpadiuHUX, METEOpPOJIOTiy-
HUX Ta IHIIUX YMOB);

2) po3paxyHKiB MapaMeTpiB MOKeX1 (IIBUIKICT PyXy KPOMKH IOKEXK1; BEJIUYUH Ia-
paMeTpiB TEINIOMACOOOMIHY, Y TOMY YHCII HeOE3MEeUHUX (aKTOPiB MOXKEXKI);

3) npu AOCATHEHHI BOTHEM MEXI1 JIicy 3 00’€KTOM 3aXUCTY PO3paxyHKIB LIIJIbHOCTI
IPOMEHEBOT0 TEIUIOBOTO MOTOKY BiJl TEIUIOBOT JiT KPOMKH MOXKEXKi;

4) NOBTOPHUX PO3PAXYHKIB MMapaMeTpiB MOXKEXI Ta TEIVIOBOI'O BIUIMBY MOXKEXKI /10 3a-
JAHOTO MAaKCHUMAaJbHOTO Yacy PO3BUTKY.

JITEPATYPA
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V]IK 621.3
JOCIIIKEHHS EJEKTPHYHHAX KL IOCTIHHOTO CTPYMY

Kaumenko B.1., HYLI3Y
HK — Bagspentok C.A., a.nepx.ynp., HYL3Y

EnexTpuyHUM KOJIOM — Ha3MBaIOTh 3aMKHYTUH LUIAX JUIS CTPYMY, IO CKJIAJA€ThCS 3
MIPOBIIHUKIB, TOOTO IS CIPSIMOBAHOTO PYXY €JIEKTPUYHHX 3apsiaiB. g MATPUMKH CTPyMy
B KOJIi HOTPiOHE JHKEPENo eIeKTPUIHOT eHeprii.

Ti 9ym 1= 3’€AHAHHS €JIEMEHTIB Ha3UBAIOTHCS CICKTPUYHUM KOJIOM, a TpadidHe 30-
Opa’keHHS KOJia — EJICKTPUIHOIO CXEMOIO.

Enextpuyna cxema nokasye, K 3M1HCHIOEThCS 3 €HAHHS €EMEHTIB KOJa, 1[0 PO3T-
Ts1a€ThCs. B enekTpuuHiil cxeMi 3 €IHaHHS €JIEMEHTIB YTBOPIOIOTh BITKH, BY3JIH, KOHTYPH.

JlinsiHKa eNeKTPUYHOro KoJjia, 4epe3 SKUM IMPOXOJUTh CTPYM OJIHOTO 1 TOTO K 3HAYEH-
HS 1 HAPsAIMY, HA3UBAETHCS BITKOIO. 3aMKHEHE €JICKTPUYHE KOJIO, yTBOPEHE O/IHI€I0 a00 JeKi-
JBbKOMA BITKaMH, Ha3UBA€THCSA KOHTYPOM, a MicIle 3 €JHaHHS TPbOX a00 OLIbIle BITOK — BY3-
oM. Ha cxemi By3011 300payeTbest TOUKO. ['padiane 300pakeHHS KOJTa Ha3UBAETHCS CIICK-
TPUYHOIO CXEMOIO.

Enextpuuni xona K1acudikyroThCs: 32 poJoM CTpyMy (TIOCTIHHUI Ta 3MIHHHN); 32 Xa-
paxkTepoM eeMeHTIB (JTiHilHI Ta HEMiHINHI); 3a cXeMaMHu 3’ €qHaHHs (pocTi Ta ckiaagui) [1].

EnextpuyHi Koja Ta X e1eMEHTH MOXYTh MPAIIOBATH y PI3HUX PEKUMAX:

HominanbHUM peXUMOM pOOOTH €lIeMEHTa €IEKTPHUYHOTO KOJa BBAXKAETHCS PEKUM,
KOJIA BOHO TIPAIIOE 3 HOMIHAJIBHUMH ITapaMeTpaMHu.

VY3roKeHUM € PeXHM, MPH SKOMY MOTYXKHICTh, 110 BiAJA€ThCS JKepenoMm abo cro-
KMBaHa TpUIIMayeM, Ma€ MaKCHUMalbHE 3HaueHHs. Take 3HAUYeHHS BHUXOAMTH 32 IMEBHOTO
CIIBBIHOIIICHHS ITApaMETPiB €JIESKTPUIHOTO KOJIa.

[Tix pe’xuMOM XOJIOCTOTO XO/AY PO3YyMI€THCS TaKHH PEKUM, KOJIH 4epe3 JDKEePeso 4u
npuiiMad He MPOTiKae eneKTpuHuid cTpyMm. [Ipu pomy mkepeno He Bijjae eHeprii B 30BHI-
IIHIO YaCTHHY KOJa, a IpuiiMad He crokuBae ii. s quryHa 1e Oyae pexum 0e3 MexaHid-
HOT'O HaBaHTAXXCHHS Ha Bay.

PexrMoM KOpPOTKOTO 3aMHUKaHHS HA3MBAETHCS PEXHUM, IO BUHUKAE TP 3’ €THAHHI
MiXK COOOI0 Pi3HOIMEHHHX 3aTHUCKayiB JpKepena a0o MacHBHOTO €IEMEHTa, a TaKOX JUISTHKU
EIIEKTPUYHOTO KOJIa, [0 3HAXOAUTHCS 1] HAIIPYTOIO.

Y npoMHUCIIOBOCTI 3aCTOCOBYIOThCS JBa POAM CTPYMYy — MOCTiMHuUI Ta 3MiHHMHA. [loc-
TIHHUN CTPYM BUKOPHUCTOBYETHCS B IPOLIECI €IEKTPOJIi3y (rajJbBaHOIIACTUKA — OTPUMAHHS
TOYHUX METAJEBUX KOMil, 10 JIETKO B1JIOKPEMIIIOIOTHCS, TAIbBAHOCTET1s] — HAHECEHHSI MeTa-
JIEBUX MOKPUTTIB 3 OJHMUX METaliB Ha BUPOOMW 3 IHIIMX METaliB), HA MICBKOMY TPaHCIOPTI
(enexTpornoizau, TpaMmBai, TpoJeHOycH), B OCBITJIIOBAILHUX MPUJIAAaX, B MPUCTPOSIX aBTOMAT
€JIEKTPOHIKU Ta OOUMCITIOBAIBHOI TEXHIKH.

[IpocTMu KOJTaMu MOCTIHHOTO CTPYMY Ha3MBAIOTHCA KOJA 3 OJHHUM JDKEPENIOM TIPH
MOCJIIOBHOMY, TapajeIbHOMY Ta 3MIIIAaHOMY 3’€JJHaHHI MpUiiMayiB.

CxJ1agHuUM €eNeKTPUYHUM KOJIOM Ha3MBAa€ThCs KOJIO, 1[0 MICTUTH KUIbKa JDKepen 1 siKe
HE MO>KHa 3BECTH JI0 IPOCTOT0 KOJa MOCHiI0BHOTO a00 MapajieabHoro 3’ €1HaHb.

JITEPATYPA
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VJIK 667.6

HAJTAHHS1 BOI'HE3AXHCHHUX BJACTUBOCTEMN
BOJHO-AUCIHEPCIMHUM JIAKOPAPBOBUM ITIOKPUTTAM

Konomiens K.C., HYII3Y
HK — Caenko H.B., k.T.H., nouent, HYL[3Y

Po3pobka BOrHe3axMCHUX MOKPHUTTIB I 3aXHCTy METalleBUX 1 HEMETaJeBUX MOBEp-
XOHb € OJIHUM 13 TIPIOPUTETHUX HANPSIMKIB MOXKEKHOT O€3MEKH, TaK SK BapTICTh 3aXOiB, CIps-
MOBAaHUX Ha YCYHEHHS HACIIAKIB MOXKEXK, y OaraTo pa3iB MepeBHIIye BUTPATH Ha iX mpodiak-
TUKY. Pi3HI cItocOOM BOTHE3aXHCTy MalOTh CBOI MepeBard i HeMOJiKU. BiAmoBiqHO 10 BiMIiH-
HOCTI B 1X €KCIUTyaTaI[ifHUX BIACTHUBOCTSIX BOHU MAIOTh Pi3HI 00JIaCTi 3aCTOCYBAHHSI.

Cxitagu Ha HEOpraHIYHMX 3B S3YIOUMX caMi 10 c001 HaJIeKaTh 10 HETOPIOYHMX MaTepia-
JB 1 B 3araJlbHOMY BHUIAJIKY € e()eKTUBHUMH BOI'HE3aXMCHUMH CKJIAJAMH, SIKi 3aCTOCOBYIOTBCS
B TPAHCIOPTHIM MpoMuciIoBocTi. OHAK BOHM B OUTBIIOCTI BHITAJIKIB HE 3a0€3I1E€UYIOTh aHTHU-
KOpO3iifHO1 (hyHKIIIT B MpoIieci eKCIuTyaTalii uepe3 HU3bKy MEXaHIYHy MIITHICTh MPH BiOparii Ta
yIapHUX HAaBAaHTAKEHHSX. BOrHe3axucHi MOKPUTTA HA OPraHIYHUX 3B’SI3YIOUUX 320€3MeUyI0Th
OUTBIN IMMPOKI MOXKIIMBOCTI, TaK 32 PAXYHOK 30UTBIICHHS X TOBIIMHUA MOYKHA ITiIBUIIIUTH BOT-
HECTIHKICTh BUPOOIB, L0 CIPUSE JIOKATi3allii pO3BUTKY MOKEX1, 3HAYHOTO YIOBLUILHEHHS IIIBU-
JIKOCT1 TIOUIMPEHHSI MTOTyM sl 1 TO3BOJISIE MIAKITIOUNTH aKTUBHI 3aCO0M raciHHA.

OcHOBHI TpUHIMIY TOOYZOBH PEUENTYP BOTHE3aXMCHUX MOKPUTTIB HA OCHOBI Opra-
HIYHUX BOJHUX AMCIIEPCIi aHANOTI4HI pelenTypaMu TpaAulliiHUX JaKodapOoBHX Mmarepia-
7iB. I'ooBHA BiIMIHHICTh — HAasIBHICTh aHTHITIPEHY, IO BiAIOBIJA€ 3a MPOIEC YTBOPEHHS ITi-
HOKOKCY, KU BUCTyIae B poiii (hi3u4HOro 6ap’epy, 3HIKYIOUH TEIJIO- 1 MacONEPeHOC BiJ
ra3oBoi JJ0 KOHJIEHCOBaHOI (pa3u.

B nanwuii yac 6inbie 15 % BCiX aHTUMIPEHIB, SIKI MIABUINYIOTh €(EKTUBHICTh BOTHE-
3aXMCHUX CKJIAQIIB, CKIAIAOTh coui i edipu pochopuux kucnor. @ochopHi aHTUIIpeHH a00
MPOJYKTH X MEPEeTBOPEHHS CIyKaTh areHTaMU Ta CBOTO POAY Karaji3aTopaMu peakilii Bij-
HICTUICHHS 3aCTYIHUKIB B MAaKPOMOJICKYJIIPHOMY JIAHITIO31, IUKITi3allii Ta 1HIINX peakiii mo-
aimepiB. XiMIuHI NEPETBOPEHHS MOJIIMEPIB MPHU I[bOMY CHPSIMOBAHO HA 30UIBIIEHHS] BUXOAY
HEJIETKOTO KOKCOBOTO 3aJIMILIKY Ta 3MEHIIEHHS TOPIOYMX MPOJYKTIB MipOJi3y; YTBOPEHHSIM
MOBEPXHEBOTO CKIJIOMOAIOHOTO 200 B’A3KOr0 PO3IUIABJICHOrO Iapy nojiMeradocdopHoi Kuc-
aotu. Lleit map cnyxuth ¢i3ugHUM Oap’e€poM AJIs MEPEHECeHHs TerJia BiJ NOayM’ s JI0 MOJi-
Mepy 1 1u(y3ii roprourx IPOAYKTIB B 30HY TOPIHHS, a TAKOK BIUIMBA€E HA FETEPOTr€HHE OKHUC-
JIeHHs KapOOHI130BaHUX MPOAYKTIB Mipoizy momiMepis [1].

3riHO JITEpaTypHOro MOIIYKY, HalaKTyalbHIIIUM 3 (GOCPOPOBMICHUX aHTUIIPEHIB
JUIs. BOAHO-TUCTIEPCIMHUX JTakopapOOBUX MOKPUTTIB, HA CbOTOJHIIIHIN JeHb, € momidocdar
amoHito (II®A). OcHoBHOO xapaktepucTukoro [IMA 1718 BOrHE3aXMCHOIO CKIaTy € BMICT
a3oTy 1 gocdopy, sAKi MOBUHHI 3HAXOAUThCs B Mexax 14-15 % azoty 1 He menme 70 % ¢doc-
¢dopy BIAMOBIIHO.

JITEPATYPA
1. Jdeminos /I.B. BuBueHHs BIUIMBY MiHEpaJbHUX HAIOBHIOBAYiB Ha BOTHE3aXMCHI Xa-
PaAKTEPUCTUKHU BOJHO-AHCIEPCIHHUX J1ako(hapOOBUX MOKPUTTIB. 30IpHUK HAyKOBHX IMpallb
VYkpaiHCBKOTO JIep’KaBHOTO YHIBEPCHTETY 3ali3HHYHOTO TpaHcmopty. Nel82. 2018. C. 37-43.
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VJIK 614.8

BIIPOBAI’KEHHSI HOBITHbOI MATEPIAJIbHO-TEXHIUHOI BA3U 115
KOMILVIEKTAIII OCOBOBOI'O CKJIAAY HIPOTEXHIYHOI'O IIAPO3A1TY:
KJIIOY 10 NIABUINEHHA EOEKTUBHOCTI TA BE3IIEKH

Komapos B.P., HYLI3Y
HK — Makapos €.0., PhD, HYII3Y

[TipoTexHiuHI MiAPO3IUIH € OJHUMHU 3 HAWBaXUIMBIIIUX €IEMEHTIB CHCTEMH IPOTH-
MiHHO1 Oe3neku. BoHM BHUKOHYIOTH IIMPOKHI CIEKTp 3aBlaHb, IOB’S3aHUX 3 BUSBIICHHSM,
3HEIIKOPKEHHSIM Ta 3HUIICHHSIM BUOYXOHEOE3MEUHUX MPEIMETIB.

J1a yCHIIIHOrO BUKOHAHHS IMX 3aBJaHb OCOOOBHMM CKJIaJ MIPOTEXHIYHUX IiAPO3ILTIB
NOBHHEH OYTH OCHAIICHHUH CYy4aCHMM OOJIaIHAHHSM Ta 3aC00aMH1 1HAMBITyaabHOTO 3axucTy|[1].

HogiTHe o0agHanHs Ta 3aCO0M 1HIWBIAYaIbHOTO 3aXUCTy 3a0€3IMeUyI0Th MIPOTEXHi-
YHUM TiApO3JiJaM psizl epesar, 30Kpema:

— mijBuINeHy e(eKTUBHICTh BUsABICHHS Ta 3HemKkopkeHas BHIT. HositHe oOnaqHan-
HS JI03BOJIsiE TmipoTexHikaM BusBisATH BHII Ha Ounbmiiii BifcTaHi Ta 3 OLIBIIOI TOYHICTIO.
Kpim Toro, BoHO 3a0e3redye mipoTeXHIKaM MOXIUBICTh 3HemKomKyBatn BHII 3 Ginbmioro
6e3mneKoro Aiisi cebe Ta HaBKOJIUIITHHOTO CEPEIOBUINA;

— 3HIKEHHS PU3MKY TpaBMyBaHHs i 3aru0eni mipotexHiki [2]. HoBiTHi 3aco0u iHau-
BiJlyaJIbHOTO 3aXHCTy 3a0€3MeUyI0Th MipOTEXHIKaM BUCOKHUU PIBEHb 3aXUCTYy BiJ BUOYXOBUX
XBHJIb, yJapiB 1 ockoiikiB. KpiM Toro, BoHM 3a0e3MeuyroTh MipOTEXHIKAM MOXJIMBICTh Ipa-
IOBAaTH B OB KOM(GOPTHUX YMOBAX;

— miaBHILEHHST KoM(OopTy Ta Oe3neku mpaili miporexHikiB. HoBiTHe oOnagHaHHS Ta
3aco0M 1HIUBIAYAIBHOTO 3aXHCTy POOJISATH POOOTY MIPOTEXHIKIB OUIBII 3py4HOIO Ta Oe3red-
HOIO.

BrpoBapkeHHST HOBITHBOT MaTepialibHO-TEXHIYHOT 0a3H /Il KOMILUIEKTalii 0co00BOTO
CKJIaJly MIPOTEXHIYHUX MiAPO3/iiiB nmependavael3]:

—3aKyMiBIIIO Cy4acHOTO 00JIaIHaHH Ta 3aCO01B 1HIUBIAYAIBHOTO 3aXHCTY;

~TATOTOBKY MIPOTEXHIKiB 0 POOOTH 3 HOBUM O0JIaTHAHHSIM;

—PpO3poOKy Ta BIPOBA/KEHHS HOBHX METOIIB 1 TEXHOJIOTIH POOOTH MIPOTEXHIYHUX
MPO3ILTIB.

BrpoBamkeHHsST HOBITHBOT MaTepialibHO-TEXHIYHOI 0a3u JIJIsi KOMIUIEKTAIlli 0COO0BOTO
CKJIaJy MipOTEXHIYHUX MIJPO3/AUIIB € HEOOX1THUM /IS MiIBULIIEHHS iX O0€roTOBHOCTI Ta ede-
KTHBHOCTI BUKOHAHHS 3aB/aHb.

JITEPATYPA

1. IMAS (MCIIM) 01.10 Bixg 01.01.2003 p. ITociOHMK 3 BUKOPUCTAHHS MIXHapOJ-
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VJIK 614.8

BIIJIMB CIIIBBI/IHOINEHHA KOMIIOHEHTIB HA BOI'HE3AXHCHY
E®EKTUBHICTh HOKPUTTIB METAJIEBUX KOHCTPYKIIII

Konwun b.41., UIIb imeni 'epoiB YopunoOuns HYLI3Y
HK — bepesoBcekuii A.L, k.1.H., notient, YIIIb imeni I'epoiB HopHoOuns HYL3Y,
Caenko H.B., x.1.H., nonient, HY1L[3VY

OnHUM 3 OCHOBHHMX METOJIIB ITiBUIIICHHS BOTHECTIMKOCTI KOHCTPYKIIIH 3 METaITy € 3aCTO-
CYBaHHS ITACHBHOTO BOTHE3aXHCTy — MaTepialliB, IO 301IBIIYIOTh Yac 30€peeHHs HEeCydoi
31aTHOCTI Oy/IBETPHUX KOHCTPYKIiK B ymMoBax moxexi [1]. Poip momimepHOro MmiiBKOyTBO-
proBaya BU3HAYAETHCSI BUMOTaMH 10 (PI3UKO-XIMIUYHUX, €KCIUTyaTallliHUX Ta BOIHE3aXMCHUX
BiacTuBocTeil makodapooBux nmokputtis (JIDIT).

HesBakaroun Ha Te, 1110 OPraHOPO3YMHHI IOKPUTTS BIANIOBIIAIOTh IOTOYHUM €BpOIIEHi-
CHKHM BHMOTaM HIO/I0 BMICTY JEeTKUX opraHiunux cnonyk (JIOC), puHKOBUI MOMUT 3MIITy€Th-
cs y Oik BOAHO-IUcHepciiiHux akodapooBux marepianiB (B/l), ocobmmBo y pasi ix 3acTocy-
BaHHA Ha Oy/iBeTbHOMY MalaaHuuKy, e emicis JIOC Moke CipUYMHUTH NIEBHI podiaeMu. 3a-
crocyBaHHs B/l 103BoJIsi€ 3HM3UTH BUMOT'H 10 OXOPOHH IIpalli, OKEK0- Ta BUOyXoHeOe3ney-
HicTh (apOyBampHUX poOiT. Taki MaTepiaay BHPIIIYIOTH 3aBAaHHS HE TUIBKU JEKOPATHBHOTO
0371001eHHs OyiBeIb Ta CIOpPY/, ajle ¥ 3aXUIaroTh KOHCTPYKLIT BiJ Jii BOJIOTH, COHSYHOTO
CBITJIa, MEXaHIYHHUX Y1 XIMIYHHUX YIIKOPKEHB[2].

Kpim 3a6e3neuenHs BIIaCTUBOCTEH, HEOOXITHUX I OLIbIIOCTI JJakodapOoBUX mare-
piauiB, MIIIBKOYTBOPIOIOYNI KOMIIOHEHT TIOBUHEH PO3KJIAJATUCS B MIPABUIBHOMY TEMIIEpaTy-
pHOMY Jiana3oHi pa3oM 3 IHIIMMHU BOI'HE3aXHUCHUMH KOMIIOHEHTaMH, 1100 3MOINIM IpPOMTH
XiMiuHI peakiii, B pe3yJbTaTi SKUX YTBOPIOETHCS MIHOKOKC.

OnHi€I0 3 XapaKTepUCTHK, 1110 ICTOTHO BIUIMBAE Ha BOTHE3aXUCHY €(PEKTUBHICTh MOK-
PUTTIB METaNIeBUX KOHCTPYKIIH, € MiHIHHUHA KoedimienT cimyuayBanss (Kc).

CyTb METOAMKHM BUIIPOOYBAHHS IOJIATA€ Y CIYYEHHI HOKPUTTSA TOBLIMHOKO 1 MM, Ha-
HECCHOI0 Ha MeTajeBy IuractuHy po3mipom 100x100 MM, B Tepmormiadi mpoTsaroMm 5 XBHIUH
npu Temrneparypi 600 °C 1 BUMiprOBaHHI BUCOTH YTBOPEHOI'O CIIYYEHOTO 1Iapy.

B pe3ynbraTi NpoBeAEHUX €KCIIEPUMEHTAIBHUX AOCIIIKEHb 110 BU3HAYEHHIO KOe]illi€H-
Ty CITy4yBaHHs, HOr0 MIIIHOCTI Ta TPYIH BOTHE3aXUCHOI €(PEKTUBHOCTI pO3p00IEHUX BOTHE3AXU-
CHMX MOKPUTTIB Ha OCHOBI CTHPOJI-aKPUJIOBOI BOAHOI JUCIIEPCii Bijl BMICTY BOTHE3aXHCHUX KOM-
NOHEHTIB. BcTaHoBiEHO, 1110 BCI AOCHIIHI MTOKPUTTS MalOTh MEpIy IPyIy BOIHE3aXHCHOI edek-
tuBHOCTI. [TiHOKOKC, chopmoBanmii kommoneHTamu [IDA 25 mac.%, I1E 15-25 mac.%, Al(OH)3
40 mac.%. Ma€ IOPUCTY CTPYKTYpa, PIBHOMIpHI, IUIbHI 1 HEBEJIUKI OCEPEaKH, 0€3 MIKPOTPILIHH i
BEJIMKHUX TIOPOKHUH, 1110 3a0e31euye Kpaiill 130JIs111iH1 BIaCTUBOCTI.

JITEPATYPA
1. Yasir M., Ahmad F., Yusoff P. S. M. M., Ullah S., Jimenez M. Latest trends for
structural steel protection byusing intumescent fire protective coatings: a review. Surface
Engineering. 2019. Ne 36(4). C. 334-363.
2. Hewminos JI.B., Caenko H.B., TToroB 10.B., bukos P.O., YMmanceka T.I. Peomoriuni
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VJIK 614.8

IPABA TA OBOB’SI3KU TPOMA/ISIH YKPATHU
Y COEPI HUBIJIBHOI'O 3AXHUCTY

Kpuseniko A.M., HYI[3Y
HK — ITuporos O.B., k.T.H., nouent, HYLI3Y

3 Meroro pearnizaiii HopMm KoHctuTytiii Ykpainu moao mpaB, cBo00 Ta 000B’SI3KiB
JIOAMHY 1 TpoMajsHuHA, cTarTero 21 Kopekcy MUBUIBHOTO 3aXUCTy YKpaiHW BU3HAYEHO Mpa-
Ba Ta 000B’S3KK IPOMAJISIH Yy chepi UBUILHOTO 3aXUCTY.

I'pomansHu YKpaiHu MarOTh IIpaBoO Ha:

— oTpuMaHHs iHopMaIlii Mpo HaJA3BUYAKHI CUTYyallii ab0 HeOe3nmeyHi MmoAil, 10 BUHHU-
KT 200 MOXYTh BUHHKHYTH;

— 3a0e3neyeHHs 3ac00aMu KOJIEKTUBHOTO Ta 1HIMBIyalbHOTO 3aXHCTY Ta IX BUKOpHUC-
TaHHS;

— 3BEpHEHHS JI0 OpPraHiB JIep>KaBHOI BJIaJM Ta OPraHiB MICIIEBOIO CaMOBPSIyBaHHS 3
MUTAaHb 3aXHCTY BiJl HA3BUYAWHUX CUTYAIliif;

— y4dacTh y po0OoTax 13 3ano0iranHs Ta JiKBiJalii HAC/liIKiB HAJA3BUYANHUX CUTYyallIl y
CKJIaJ1i TOOPOBUTLHUX (POPMYBaHb IUBUILHOTO 3aXHUCTY;

— OTpUMAaHHS 3apoOITHOT TIIaTH 32 poOOTY 3 JIKBiJAIlil HACTIIKIB HAA3BUYAIHOI CUTY-
arii y pa3si 3aJy4eHHs 10 TaKUX POOIT 3TiHO 3 TPYIOBHUMHU JOTOBOPAMH;

— COUIaJbHUM 3aXUCT Ta BIAUIKOIYyBaHHS IIKOAM, 3aMOAISIHOI iXHHOMY >KUTTIO, 3/10-
POB’I0 Ta MallHy BHACNIJOK HAI3BUYaWHUX CUTYyaIliii a0 MpOBEACHHs pOOIT i3 3amobiraHHs
Ta JIKBigamii HaCIiaKIB;

— MEJIMYHY JIOTIOMOTY, COLIaTbHO-TICUXOJIOTIYHY MIATPUMKY Ta MEIHKO-TICHXOJIOTIYHY
peabimiTaliio y pasi oTpuMaHHs (i3UYHUX 1 ICUXOJIOTTYHUX TPABM.

I'pomansian Ykpainu 3000B’s13aHi:

— JIOTPUMYBATHUCS MPaBUJI MOBEIIHKY, OE3MEKU Ta i y HAJ3BUYAHUX CUTYaIIsX;

— JIOTPUMYBATHUCS 3aX0JiB 0e3neKH y moOyTi Ta MOBCAKACHHINA TPYyIOBIH MisSUIBHOCTI,
HE JIOMyCKaTu MOpylIeHb BUPOOHNYOI 1 TEXHOJIOTTYHOI AUCLUIUIIHU, BUMOT €KOJIOT1YHOT 0e3-
MeKH, OXOPOHH TIpaIli TOIIO;

— BHUBYATHU CIIOCOOU 3aXUCTY BiJ HAA3BHUAWHUX CUTYaIlill Ta Ail y pa3i iX BUHUKHEHHS,
HaJIaHHSA JIOMEIMYHOI IOTIOMOTH ITOCTPAXKIATIM, TIPaBHIJIa KOPUCTYBAHHS 3aCO0aMH 3aXHCTY;

— MOBIIOMJIATU CITY>K01 €KCTpeHOi JOMOMOTH HACEIEeHHIO NP0 BUHUKHEHHS Ha/J3BU-
YalfHUX CUTYyalil;

— Yy pa3l BUHUKHEHHs HaJ3BUMYaiHOI cuTyauii 70 mpuOYyTTS aBapiiHO-pATYBAIbHUX
M1IPO3IUTIB BXKUBATH 3aX0/11B JUIsl pATYBaHHS HACEJICHHS 1 MaliHa;

— BUKOHYBATH IpaBHJIa MOXKEXHOI Oe3mekH, 3abe3nedyBaTH OyAiBI, AKi iM HaJeXaTb
Ha IpaBl NPUBATHOI BJIACHOCTI, IEPBUHHUMU 3ac00aMH MOKEXKOTaciHHS, HaBYaTH AiTel o0e-
PEKHOMY MOBOJIKEHHIO 3 BOTHEM.

JIITEPATYPA
1. Koncrurynis Ykpainu, npuiiHsra Ha m’°stii cecii BepxoBroi Pagu Ykpainu 28 ue-
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VJIK 621.3

HHOKEXXHA HEBE3IIEKA
JITIA-IOHHUX EJIEMEHTIB )KUBJIEHHSA

Kpsiuenko A.P., HYII3Y
HK — IIoxokor E.E., HYLI3Y

B cyuacHOMy CBITI aKTUBHO BUKOPHUCTOBYIOTHCSI MPUCTPOI, SIKI MPALIOIOTh Bij JIITiM-
1OHHUX E€JIEMEHTIB XKUBJICHHS, MOYMHAIOYM 3 TOOYTOBHX MPHIIALIIB, TeNe(OHIB 1 3aKIHUYIOUU
TPAHCIIOPTHUMHU 3aCO0aMH.

JliTiit-ionH1 enementu >xuBiieHHs (JIIB) mpaiioroTh aHATIOTIYHO THIIUM XIMIYHUM eJie-
MEHTaM, 110 MarTh 3MOTY 30epiraTi B co0i €JIeKTPUYHY €HEPTil0, OCKIIbKUA CKJIAIal0ThCs 3
KaTo/a, aHo/a, cermaparopa Ta cywimii enekrponitiB. Enementu JIIb MoxyTh BugaBaTH Ha-
npyry 210 4 BOJIbT, 10 TPUOIU3HO B TPU pa3u BUILE, HIXK Y paHillle MOMYyJIIPHUX aKyMyJIsTO-
piB. Takox JIIb 3a0e3neuytoTh BHIIY IUILHICTH CHEPTii 32 BIIHOCHO HIKYY BapTicTh [1].

['0710BHUM HEAOIIKOM LHUX €EMEHTIB JKUBIEHHS € Te, 0 KaToJ, CEerapaTop 1 eneKT-
POJIT CKIIAJarOThCs 3 TOproUMX marepiamniB. JIiTili-lOHHI aKyMyJISITOpH MOXKYTh HarpiBaTHCS
miJ] yac poO6OoTH, 0OCOOIMBO MPH MIBUIKOMY PO3PSAHKEHHI a00 3apsKaHHi.

TernoBuii po3psan — 1e MpoIeC, KOJMM aKyMyJISITOp HEKOHTPOJIILOBAaHO CaMOHArpiBa-
eThes. Lle Moxe BimOyTHCS NTpH BUHUKHEHH1 JeEKTIB Y CTPYKTYpl akymyssTopa abo BHacCi-
JIOK 30BHIITHBOTO TIONTKOKEHHS. 31 30UIBIIEHHSIM TEMIIEPATypH aKyMYJIATOpa 301IbITY€ThCS
KUIBKICTB 1 MBUJIKICTh €K30TEPMIYHMX XIMIYHHMX peakIliii BcepeauHi. Lle Moxe mpu3BecTH 10
3HAYHOTO BUJUICHHS TEIlIa Ta MOTIpIIEHHs 0e3MeKu akymyssiTopa. Bucoka temmneparypa Mo-
K€ EKCIIOHEHIIIMHO MiJBUIIYBAaTH TEMIEPATypy aKyMyJjsTopa IO Bele A0 MOAAIbIIoro 30i-
JBIIEHHS TETUIOBUX PEAKIIiid Ta 3arpo3H MeperpiBy. Y pasi mpooBKEHHS JAHIIOTOBOI PeaKIii
TEIUIOBU/IITICHHS eNleMeHT OaTapei Moxe BUITyCKAaTH rOproYi ra3u 4epe3 BeHTUJIALIIHIN OTBip
JUIS CKUJAHHS THCKY. SIKIIO THCK B cepenuHi OaTapei HOCSATHE KPUTHYHOTO PIBHS, 1€ MOXKE
CIPUYUHUTH PO3PHUB KOPIYCY.

Po3puB xopmycy Hpu3BOAWUTH JO BUKHAY TOPIOYUX Ta3iB, TAKUX SK BOJCHb, YaJHUHN
ra3 i cyMim ByrieBoJHiB. Lle cTBOproe MoTeHIiHO HeOe3MeuHy CUTYaIlio, OCKUTBKH Ta3u
MOXYTh HETAHO CHAIaXHYTH a00 HAKOMWYHUTHUCS B HABKOJIUIIHBOMY CEPEIOBHIII, 110 TPU3-
BeJle 10 BHOYyXY.

Sxuio enemeHTH O6arapei ynakoBaHi pa3oM, IPOLEC TEPMIYHOTO BIAXOAY MOXKE MOIIH-
proBaTHCA BiJl OHOTO €JIEMEHTa JI0 1HIIOro, 301IbIIYIOUN PU3HUK BIUIMBY TEIJla Ha BCIO OaTa-
pero. Lle Moxke pU3BeCTH 10 TOTO, IO BCi €IIEMEHTH B aKyMyJIATOPi OyAyTh ypaxeHi [2].

L1i naHi KOHKPETU3YIOTh peabHi HACHIIIKU IHTEHCUBHOTO BUKOPHCTAHHS JIITIH-10HHUX
€JIEMEHTIB HUBJICHHS a TaKOXX BKa3ylOTh HAa HEOOXIJHICTh YAOCKOHAJIECHHS TEXHIYHUX Ta pe-
TYJISATOPHUX aCHEKTIB JUIsd 3a0e3neueHHs 0e3MeKr KOPUCTYBAaHHS LIUMU MIPUCTPOSMHU.

JITEPATYPA
1. Krabbe A. The Safety Science Behind New York City’s Lifesaving Micromobility
Legislation. Standardization: Journal of Research and Innovation. 2023. 2(3). P. 1-15.
2. Sahraei, E., Meier, J., & Wierzbicki, T. Characterizing and modeling mechanical
properties and onset of short circuit for three types of lithium-ion pouch cells. Journal of
Power Sources. 2014. 247. P. 503-516.
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VJIK 614.8

JOCJIIKEHHSA CTAHY TEMIIEPATYPHHUX I1OJIIB
B CTIHIII PESEPBYAPA ITPH I'PYIIOBIHN MMOXKEXKI

Kynunuenko A.M., HYIL3Y
HK — Camoiinos M.O., HY1LI3VY

ITpu 36epiranHi HaTOMPOAYKTIB Ha CKIIaaX MATMBHO-MACTHIBHUX MaTepialiB BUKO-
PUCTOBYIOTHCS Pe3epByapH, HAUTIOIMMPEHIIIA KOHCTPYKIIis SKUX HaBe/IeHa Ha puc. 1.

Puc. 1. Pe3epByap s 30epirands HaTONPOIYKTIB: a — KOHCTPYKIis; 6 — cxema Horo
KOHCTPYKTUBHUX €JIEMCHTIB

Po3msimaroun TerioBi mporiecy, mo Bi0yBarOThCs MPU TEIUIOOOMIHI pe3epByapy 13 dake-
JIaMU TIOXKeX1 Ha Cy/HIX pe3epByapax, MOJKHA ITOMITHTH, 110 JaHA 33]ja4a Ma€ CKJIaJHy ITOCTaHOB-
Ky 1 OoTpedye y 3aydeHHsI CyMICHMX MOjelel TepMorazoauHamiky, Lle o3Havae, mo o3HaueHa
3a/1a4a BUPIIIYETHCS TUIBKM YHCENIBHO i3 BUKOPUCTAHHSAM CIICHIaTi30BaHMX KOMIT FOTEPHUX KOM-
TUIEKCIB, SIKi HA/IAF0Th MOXJIMBICTh TIPOBEJICHHS TAKOTO aHAJI3y CYMICHHX 3a]a4 TEPMOAWHAMIKH.
Kpim poro, Taka mocraHoBKa 3az1adi J03BOJISE 3ATyYeHHS TIOTY)KHOT KOMIT FOTEPHOI TEXHIKH.

Jist po3paxyHKy MOXHA BHKOPHCTATH PIBHSHHS HECTAIiOHAPHOI TETJIONPOBIIHOCTI.
PiBHSHHS TEIIONPOBIAHOCTI AJII TPUBUMIPHOI PO3paXyHKOBOI 00JacTi MOXKHA 3alHUCcaTH Y

TAKOMY BUTJISII:
LT )2 ()
hy oy oz

-
A oz

(N -2 {4 )
ct cxX C ’ (1)
ae Cv — 00’eMHa TEMIOEMHICTb.

TemioBuil BILIUB HAa pO3paxyHKOBY 00JIacTh pe3epByapy 3 OOKY 30HU MIJBUIIECHOI Te-
MIepaTypH, sKa yTBOPIOETHCS IIPU 3TOPSTHHI NMajauBa y Qaxeli, Moxe OyTH OMMCaHUM rpaHny-
Humu ymoBamu (I'Y) III poay, 1110 3anucyroThCsl y BUTIISIIL:
0T

- ";I-(T] =~ |x=030u = gH(TJJ - Tn)
ox

: )

1ie ap — KoedillieHT mpoMerucTOro Temnoobminy, Br/m?-°C.

BuxopucTtoBytoun npuiHATUN MaTeMaTUYHUN amapar, Oyia 3anporoHOBaHa METO/IH-
Ka JJIs pealtizalii po3paxyHKy TeMIIepaTypHHUX MOJMIB.

3riJHO 13 111€10 METOAUKOIO0 PO3PAXYHOK ITPOBOAUTHCS 3a TAKMMH MPOLIETypaMH.

1. ByayeTbcs reoMeTpuYHa MOJEIIb.

2. OpraHizoBY€ThCS UK B XO/I1 SIKOTO 3MIHIOETHCS Yac BITUBY TTOKEXKI.

3. Yac TenioBoro BILIMBY MOXeXi ckianae 60 XB, OCKUIBKU MONEPEAHINA pOo3paxyHOK
MOKa3aB, 10 TEIUIOBUI MPOIIEC BCTAHOBIIOETHCS.

4. Po3paxyHOK MOBTOPIOETHCA VISl pe3epBYapy 3 IHIIMM CLEHApiEM TEIIOBOTO BILIUBY
BIJI TOXKEXKI.

OTtpumaHni J1aHi MOXXHAa BUKOPHCTOBYBATH JUJIsl MPOTHO3YBaHHs TeMIepaTypHu Harpi-
BaHHS CTIHOK pe3epByapy Y 3aJ€KHOCTI BiJ BIICTaH1 Mk pe3epByapaMu.
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VJIK 351.8

IOJO KOMIUVIEKCY 3AXO/1IB BE3IIEKHN OB’€EKTIB EHEPI'ETUKHU
B YMOBAX BOEHHOI'O CTAHY

JlitBunenko €.A., HYII3Y
HK — Tapanyna .B., k.1.H., nouent, HYL[3Y

Enepreruka — ocHOBa po3BUTKY rocrnojapctBa. BoHa 3abe3neuye TeXHOIOTIYHI Npo-
IIECH B IIPOMUCIIOBOCTI, Ja€ TEIUIO 1 cBiTiO JroasM. Lle cucrema ramysel, 110 OXOIUTIOE MaTH-
BHY IIPOMMCIIOBICTb Ta €JIEKTPOECHEPreTUKY 3 iX MiANPHUEMCTBAMH, KOMYHIKAILIsIMH, CUCTEMa-
MH KepyBaHHS, HayKOBO-JOCHiTHOIO 0a3oro. [ligmpueMcTBa €HEpreTHKH BEAYTh PO3BIIKY,
OCBOEHHS, NEPepoOKy Ta JONPABICHHS €HEProHOCIiB, BUPOOHMLITBO Ta NEPEJABaHHS €IEKT-
poeHeprii i Tema. binburicts BUpOOHMYMX 00’€KTIB CUCTEMH MepeOyBarOTh IiJl KOHTPOJIEM
OJIHMX 1 TUX CaMUX YTPYIOBaHb KamiTanxy. Y CBITOBOMY TOCIOAApCTBI — I1€ BEJIUKI TpaHCHA-
[IOHAJIbHI KOPIIOpaIlii.

[{uBinpHa Oe3neka 00’€KTIB eHEepreTHUHOI chepr B yMOBAaX BOEHHOTO CTaHy € OJHUM
13 HallBOXJTMBIIIMX MHUTaHb (YHKIIOHYBaHHS JAep:kaBu. EHepreTnuHi 00’€KTH € KPUTHYHOIO
iH(DpacTpyKTypoIo, 1 IX pyilHYBaHHS MOXE MaTu KaTacTpoiuHi HACHIIKW JJIsl HACEJNEeHHA 1
€KOHOMIKH KpaiHu.

Jlnia 3abe3nevyeHHs UBUIbHOI O0e3meku 00’ €KTiB eHepreTHUHOl chepr B yMOBaX BOEH-
HOTO CTaHy HEOOXiTHO BXXUTH KOMIUIEKCY 3aXO/IiB, sIKi MOKHA PO3JUINTH Ha KiJJbKa OCHOBHUX
HaIPsIMKIB.

1. 3axuct 00’ekTiB Bijg npsimoro Hamany. Lleit HanmpsMok BKItouae B cede:

— po3MiieHHs 00’ €KTiB B Oe3meuHiil 30H1, BiAIaleHiid Bi nepeaoBoi JiHil GpoHTYy;

— 3aCTOCYBaHHS MAaCKyBaJbHUX 3aXOJliB, SIKI YCKJIQJHIOIOTH BUSBICHHS 00 €KTIB 3
MOBITPs 200 3 KOCMOCY;

— oOnamTyBaHHs GOPTHQIKAMIMHUX CIIOPYT IS 3aXUCTy 00’ €KTIB BiJ MPSMOrO Ha-
nany.

2. 3axuct 00’ekTiB Bij KibepaTak. Kibepartaku € oqHUM 13 HaitHEOS3MEUHIIIMX BUIIB
aTak Ha eHepreTuydHi o0’ ekTu. [l 3axucTy Bia KibepaTak HEOOXiAHO:

— BIPOBAJAUTH CydacCHI CUCTEMHU 3aXUCTy 1H(opmalii;

— TMPOBOJIUTH HaBYAHHS NEPCOHANY 3 MUTaHb KibepOe3neKku.

3. IlixzroroBka mepcoHady 10 MAid B yMOBaxX HaJa3BHYaiiHWUX cHTyamid. [lepconan
00’€KTIB eHepreTuuHoi cpepr NOBHHEH OyTH TOTOBUI A0 il B yMOBax HaJ3BHYalHUX CHUTY-
aIliid, TaKMX SIK TOXKeX1, BUOYXH Ta 1HIIi. J[J1s 1boro HeoOXiIHO:

— TMPOBOJIUTH PETYJISAPHI TPEHYBAHHS 3 IEPCOHAJIOM;

— 3a0e3meunTy nepcoHall HeoOX1ITHUM 00JIaIHaHHAM 13aco0aMu 3aXHCTY.

4. IndopmyBaHHs HaceJeHHs MPO 3aX0AU LMBLIBHOI Oe3neku. Hacenenus, mo mpo-
JKMBa€ B paiioHax, Jie pO3TallloBaHl €HEPreTuyHi 00’ €KTH, MOBUHHO OYTH MPOIH(POPMOBAHO
PO 3aX0/U IMBUIbHOI Oe3neKH, sKi HeoOX1IHO BXKUTH B pa3l Haa3BUYalHuX cutyauiil. s
IBOT'0 HEOOXI1THO:

— PpO3MOBCIOKYBaTH 1H(OPMAIIio Yepe3 3acoou MacoBoi iHPopMaIlii;

— TPOBOJUTH 1HPOpPMAIiIHI KaMIaHii.

Hasxaus, miciist 30poiiHoi arpecii pociiicbkoi deaeparii npotu Ykpainu 3aificueHoi 2014
pOKy Ta okynauii npubiausHo TpetuHu JJonbacy ta Kpumy, a Takok moBHOMacIITaOHOTO BTOP-
rHeHHs 2022 poky, AepaBa TUMYAacOBO BTPATHJIa KOHTPOJb HAJ BHUIOOYTKOM YaCTHHU €HEp-
reTuaHoro ByTuUDIs JloHEmbKoro OaceiiHy Ta mpupogHOro ra3y Ha menbdi YopHOro mops.
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HOPAAOK YKIIAJAHHA KOHTPAKTIB ITPO ITPOXO/’KEHHA CJIYKBU
PAJOBUM TA HAYAJIBHUIIbKUM CKJIAJOM HUBIJIBHOI'O 3AXUCTY

JlitBurenko €.A., HVI3Y
HK — Jlaninia O.M., k.T.H., nouent, HYII3VY

KoHTpakT mpo npoxoaKeHHs Cly>KOM LIMBUIBHOIO 3aXUCTY — Li€ IUChbMOBA yroJa, 110
YKJIaJa€Thesl Ha JOOPOBUIBHIN OCHOBI MK TPOMAJSTHUHOM Ta JIEP>KaBOIO, Bif IMEHi SIKO1 BH-
crynae JJICHC, nis BcTaHOBJIEHHS NPaBOBUX BIJHOCUH MK CTOPOHAMH IIiJI 4ac MPOXOAKEH-
HS TaKOT CITyKOH.

JI1 IpOoXOIKEHHS CITY>KOW IIMBUTLHOTO 3aXHUCTY MOXKYTh OYTH YKJIaJICHI TaKi KOHTPAKTH:

1) mpo MpOXoIKEHHS CTyKOU IUBUIFHOTO 3aXHCTYy — 3 0CO0010, KA PU3HAYAETHCS Ha
1ocaay pAJOBOIO 1 HAYaJBbHUIBKOIO CKJIALy CIIy>KOM LIMBUIBHOI'O 3aXMUCTYy B MOPAIKY, BCTa-
HOBJICHOMY LIUM [10710KEHHAM;

2) npo HaBYaHHA (MIPOXOJKEHHS CIIyKOU IUBUIBHOTO 3aXUCTY) — 3 0c00010, siKa 3apa-
XOBaHa JI0 HABYAJILHOTO 3aKJIay UBLIBHOTO 3aXUCTY 1 sIKiii BUIOBHMIIOCS 18 poKiB, a y pasi,
KOJIM 0c0o0a Ha yac 3apaxyBaHHs He JJOCATIIa 3a3HAUEHOI0 BIKY, — MiCIsA HOro TOCATHEHHS;

3) mpo nepedyBaHHs y pe3epBi CITy>KOU HUBUILHOTO 3aXUCTY — 3 0CO000, 3aPaXx0OBaHOIO
710 pe3epBy CIIy>KOU LIMBIJIBHOTO 3aXUCTY B MOPSIJIKY, BCTAHOBICHOMY UM [lonoxkeHHsAM.

KoHTpakT ykinanaerbes y 1BOX MpUMipHUKAX (KOHTPAKT MPO HaBYaHHS (TIPOXOKECHHS
CIIy’kOU IUBIIBHOTO 3aXUCTY) — Y TPbOX MPUMipHHUKAX) (IO OJHOMY Jis KOXKHOI 13 CTOPiH),
[0 MaIOTh OJJHAKOBY FOPUIUYHY CHITY, 32 (POPMOIO 3TiIHO 3 moaaTtkaMu 1 1 2, KOKHHHN 3 STKUX
MIIUCYETHCS 0c00010, sIKa BCTYNAE Ha CIIyXO0y LUBUILHOTO 3aXUCTy M MPOJOBXKYE ii, 1 mO-
canoBoto ocoboro ICHC, sikiii HafaHo MpaBo Ha MiANMMCAaHHS KOHTPAKTY, @ KOHTPAKT PO Ha-
BUaHHS (IIPOXO/DKEHHS CIIYy>KOW IHMBUIBHOTO 3aXHCTy) — TaKOXX 3aMOBHUKOM (KEpPiBHUKOM
(Ha4aTbHUKOM) OpraHy YW MiJPO3[UTYy IMBUIBHOTO 3aXUCTY, SIKUM HANpaBUB TPOMAISHUHA
(ocoOy psAOBOrO 1 HAYABHUIIBKOTO CKJIa/ly) HAa HaBYaHHS), CKPIILUIIOEThCS TepOOBOIO Meyat-
KOIO BIAIMOBIZIHOTO OpraHy YW MiAPO3JUTY LUBIIBHOTO 3aXHUCTY 1 30€piraeThCcst y KOXKHOI 13
CTODIH.

[TpumipHUK KOHTpakTy, 110 3anumaersess B JJCHC, nomyuaerbest 10 MaTtepiaiiiB st
¢dopmyBaHHS 0cO0OBOI CHpaBU 0coOH, sIKa MPUHMAETHCS HA CIyKOy LMBIIBHOTO 3aXHCTY,
0c000BOI CrIpaBM 0COOM PSIOBOTO UM HAYAIHHHUIIBKOTO CKIIAIY, SIKa MPOJIOBKYE CITYKOY ITH-
BIJILHOTO 3aXHUCTY.

Ctpok il KOHTpakTy OOYMCIIOETHCS 3 JHS HaOpaHHA HUM 4YMHHOCTI. IIpo neHs Ha-
OpaHHsI YUHHOCT1 KOHTPAKTOM POOUTHCS BIAMOBIAHUI 3alMC B YCIX MPUMIPHUKAX KOHTPAKTY.
CTpok 111i KOHTPAKTy OOYHCIIIOETHCS TOBHUMH POKaMH.

JITEPATYPA
1. TlocranoBa KaGinery MinictpiB Ykpainu Big 11 aumns 2013 p. Ne 593 «IlIpo 3a-
TBepUKEeHHs [10J105keHHS TTPO MOPSAOK MPOXOPKEHHS CITY)KOM IIUBITBHOTO 3aXHCTy 0cO0aMu
PSIOBOTO 1 HAYaJIbHUIBKOTO CKJIQAy Ta BU3HAHHS TAKUMH, IO BTPATWIIM YHHHICTB, JESKUX
noctanoB KaOinery MinictpiB Ykpainu» URL: http://zakon2.rada.gov.ua/laws/show/593-
2013-%D0%BF
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VJIK 614.8

JIAXH NTIIBUIMEHHSA BUBYXOIIOKEXKOBE3IIEKN TEXHOJIOT'TYHUX
IMPOLECIB BUPOGHUIITB

Jlorauosa A.O., HYILI3Y
HK — PostHoB O.M., k.T.H., nouent, HYL3Y

CphorosiHi cy4yacHi TEXHOJIOTIYHI MPOIECH JIOCATIIM TaKUX PIBHIB CKJIAIHOCTI, IO MO-
JKJIMBICTh KEPYBaHHS HUMHU 0€3 CUCTEM aBTOMATHU3allil HABITh YHEMOXKJIUBIIIOE 1X 3/T1CHEHHSI.
Oco0JIMBO 11€ CTOCYETHCS MPOLIECIB Y TEXHONCHHOHEOE3MEYHNX Ta BUOYXOMOKEKOHEOe3meu-
HUX BUpOOHUUTB. Taki npouecu noTpedyoTh 3aCTOCYBaHHS HE TIJIBKU CKJIAHOI aBTOMATH30-
BaHOI CUCTEMH yIpaBiiHHs TexHonoriyauM nporecoM (ACY TII) ane # crnemiaibHO npU3Ha-
YEHOI CHCTEeMU JUIsl 3a0e3MeUeHHs] HEMPUITYIICHHS HA/I3BUYAWHUX CUTYalllld Ta 30epeKeHHS
JKUTTS CHIBpPOOITHUKIB — aBTOMATHU30BaHI CHCTEMH YIIPaBJIiHHSA CHCTEMaMu 3a0e3Me4YCHHS
noxkexHoi 6e3nexu (ACY C3IIB). OcobnuBy TOCTpO BHPIIICHHS IILOTO MUTAHHS CTA€ B YMO-
Bax BUIAJKOBUX BIAKIIOYEHb EJNEKTPOIOCTauaHHs Ta OiekayTiB. Tomy ans 3abe3meueHHs
0e3BiIMOBHOI Ta O€3MeYHOl B YCiX acmeKTax poOOTH MiJIPUEMCTB MPOMOHYETHCS Y MiHIMa-
JIbH1 CTPOKH MPOBECTU JIOPOOKY AUISAHOK, HA SIKUX BUKOPUCTOBYIOTH B TEXHOJOTIYHOMY IPO-
IIeCi TOPIOYi T'a3H, JIETKO3aMMHUCTI Ta TOPIOYl PiHHU.

Hanpsimok nopo6ok nossrae B HacTynHoMy. CUcTeMa B peallbHOMY 4aci KOHTPOIIOE
00Ir CHpOBHHH, sIKa SBJISIE COO0I0 BUOYXOMOKEKOHEOE3NEeKy. Y pa3i MOpyIIEHHS MaTepiaib-
HOro OajaHCy B CHUCTEMI 3a pe3yJibTaTaMH JIIYMWIBHHKIB, PO3X0JIOMIpIB, ra30aHali3aTopiB Ta
IHIIMX KOHTPOJIFOIOYMX JATYMKIB CUCTEMa a00 y BUIAJKy BUMKHEHHS €HEPTOKUBIICHHS OJI-
pa3y B aBTOMaTUYHOMY PEXHUMI MOBUHHO OyTH MPUITMHEHO MOCTavyaHHs CUpoBUHU. OcoOIMBO
11 TUTAaHHS TIOBHHHO BUPIIIYBAaTUCh Y BUITAJIKaX KOJH TOPIOYi ra3u, JIETKO3aiMHUCTI Ta TOPIO-
4i piluHU OepyTh Y4acTh TEXHOJOTIYHUX MPOIIECcaX 3 BUKOPUCTAHHIM BIKPUTOTO BOTHIO 200
iIBUIIICHOTO THCKY.

PeanizyBaTu Takuii miaxiJ MOXKIMBO 3 BUKOPUCTAHHSIM CY4YaCHUX CBITOBUX BHUPOOHHU-
KiB 3aIipHOi apMaTypHu — IMCKOBHX 3aTBOPIB Ta mmoOepiB (puc. 1) mpuBogaMu HOPMAIBHO 3a-
kputoro tumy [1]. Homy cama Takoro tumy? Tomy, 110 y BUMAAKy 3HUKHEHHSI €HEPTOXKHUB-
JICHHS 3allipHa apMaTypa CaMOCTIMHO MiJ JI€0 MPYXUHU IPUBOIY NEPEKPHUE MOCTAYaHHS CH-
POBHHH 1 BUKJIFOUNTh BUHUKHEHHS Ha/I3BUYANHOT CUTYaIil.

&
)

'* ,.‘J'

Puc. 1. IuckoBuii 3aTBOp

Takum YUHOM, BUKOPUCTAHHS TaKUX 3aTBOPIB Ta MHOEPIB JO3BOIUTH BUKIFOUUTH T10-
Jlauy rOpro4oi CHpOBUHU Ta YTBOPUTH BUOYXOIOXKEKOHEOE3MeuH1 CUTYyallii Ha BAPOOHUIITBI

JITEPATYPA
1. TloBopoTHi 3aTBOpHU 3 THEBMOITPUBO/IAMH: https://ewi-

engineering.com.ua/i107800-interapp-desponia-dn80-pn16-s-privodom-ia-motion.html /
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JOCJIIPKEHHA METOAIB BCTAHOBJIEHHA KJIACIB TA PO3MIPIB
BUBYXOHEBE3IIEYHUX 30H PESEPBYAPIB HA®TOBA3

JIsmenko f1.B., HYII3Y
HK — Kynakos O.B., k.T.H., nouent, HYLI3Y

BpaxoByroui ¢i3uKo-XiMi4HI BIaCTUBOCTI PEUOBHUH Ta KUIBKICTh X OJJHOYACHOTO 30e-
piraHHs, OAHIEIO 3 HAHOUIBIT HEOE3NEUHUX CIIOPY/ OY/Ib-sK0i HahTOOa3| CIIiJ] BBAXKATH pe3e-
pByapu st 30epeskeHHs cBiTimx HadTonpoaykTiB (P3CH). boiiosi nii B YkpaiHi miaTBepau-
JIM aKTyanbHICTh 3a0e3nedeHHs BUOYXomoxexxHoi Hebe3neku Hadrobdas, Ta, 30kpema, P3CH.

Hagxkouo ta Bcepenuni P3CH ctBoprotoTbest BuOyxoneoesneuni 30au (BH3). B Ykpa-
ini xracudikamis BH3 3aiiicHIOEThCS BOMa MeToAamu: 3TifHO mpaBui [l], BBemeHUX 3
01.01.2002 Ta 3rigHo cranmgaprty [2], BBeaeHoro 3 31.12.2023. 3a o6oma metomamu BH3 mo-
OutsiFoThes Ha Tpu kitacu. BH3 kimacy 0 — mpocrip, y sikoMmy BUOYXOHEOE3MeUHe CepeOBHIIE
(BC) mpucytHe nocTiiftHO a60 MpoTArom TpuBajioro yacy abo gacro. BH3 kiacy 1 — npocrtip,
y SIKOMY icHy€e MoxJnBicTh cTBopeHHs BC mix wac HopmanbHoi pobotn. BH3 kiacy 2 — mpo-
cTip, y sikoMmy BC 3a HOpManbHUX YMOB €KCILTyaTallii BIICYTHE, a SKIIO BOHO BHHHUKAE, TO
PiAKO 1 TpHBa€ HENOBTO.

3rigno [1] Bcepenuni P3CH crBoproetscst BH3 kiacy 0. 3oBHi P3CH cTBOproersest
BH3 knacy 2 B Mmexax 10 3 M 1o ropusoHTaii i Beprukaii Bix P3CH Ta 1o 5 M o ropusonTani
1 BepTUKaJl BiJl IPUCTPOIB IJIsi BUKUAY MOBITPS 13 MOT0 3aMO01KHUX 1 JUXAIBHUX KIIalaHiB.
[Tpu 1ibOMy MOPSTIOK PO3PaXyHKY BiJICTaHEH HOPMATHBHHUM JOKYMEHTOM HE BCTAHOBITIOETHCSL.

3rigno [2] Bcepeauni P3CH ctBoproetscss BH3 knacy 0. 3oBHi P3CH 3anexno Bix
crynens BUTOKy HeOe3neuHoi peyoBunu (HP) BH3 abo Bincyrns abo crBoproerscs BH3 kina-
cy abo 0, abo 1, abo 2, Ha BifcTaHi, sika po3paxoByeThes. [Ipu 6Ge3nepepBHOMY BUTOKY CTBO-
proetsess BH3 kitacy 0, npu BUTOKY HEpIIOro CTyIEHs — Kiacy 1, Ipu BUTOKY JAPYroro cry-
neHs — kiuacy 2. Po3paxoByeTbcst KOe(]ili€HT BUTOKY Wy/(pg - K- Ciiomr)» Mo /c, Ze

W, kr/ ¢ — MacoBa IBHIKICTh BUTOKY HapiB HP, Py KT/ M® — mieHicTs apy HP, K — xo-

edimient Oesmekm, 3amexHui Bin Cyxy (3Haxomuthes B Mexax Binx 0,5 mo 1,0),
Crxm »00./ 00. — HIKHSI KOHIIEHTpalliiiHa Mexa motupenHs nonym’ss HP. 3a Homorpamoro
puc. C.1 [2] 3anexHO BiJ BEIMUMHHU KOe(DILIEHTY BUTOKY Ta MIBHJKOCTI BITPY u,,m/c BU-

3HAYa€ThCs CTYMIHb BEHTHJIALII. SIKIIO BOHA € HU3BKOIO 32 YMOB MOCTIHHOT'O BUTOKY, TO Ma€
Mmicue BH3 kimacy 1, sxmo cepennporo — BH3 knacy 2, sikuio Bucokoro — BH3 BiacyTHs. 3a
HoMorpamoro puc. D.1 [2], 3anexHO Bif BEIMYUMHHM KO€(DILi€HTY BHUTOKY Ta BJIACTMBOCTEH
JoKepenia BUTOKY, BH3HavyaeThest po3mip BH3. 3rimno nonatky A.2 [2] 3a1€XHO BiJ BIaCTUBO-
CTel JpKepera BUTOKY BCTaHOBIIOEThCs popma BH3.

JIITEPATYPA

1. HITAOII 40.1-1.32-01. IIpaBuna 6ynoBu enexrpoycraHoBok. Kuis, 2001. 117 c.

2. JICTY EN IEC 60079-10-1:2022 (EN IEC 60079-10-1:2021, IDT; IEC 60079-10-
1:2020, IDT). Bubyxonebe3neuni armocepu. Yactuna 10-1. Knacudikauis 3o1. Bubyxone-
6e3neuni ra3osi arMocdepu. (Hauionanbuuii ctannapt Ykpainu, NpUHHATHI METOIOM MiJAT-
BEP/KEHH).
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VJIK 614.8

OCOBJIMBOCTI AJITOPUTMY BU3HAYEHHS HEBE3IIEKHU
MPUMIIIEHD 3 TA3AMM B YMOBAX BIVHU

Makotkina A.€., HYLI3Y
HK — Tecnenko O.0., k.¢.-m.H., gonet, HYI3Y

bBotioBi aii mpuBHECIM cepiO3HI JOAATKOBI (GaKTOPH HEOE3MEKH O TUX TEXHOTCHHHX
HeOesrek, sKi icHyBanu 0e3 BiliHu. ImitariitHi Moneni siki OyxyBanucs Ui TEXHOTCHHUX He-
Oe3reyHnx 00’ €KTIB HEOOX1THO MOMOBHUTH (haKTOpaMu HEOE3NeK MOB’ I3aHUMH 3 BIHCHKOBH-
mu nismu. [Ipoctip HeGe3neunux (akTopiB Ta KpuTepiiB HeOe3nekn OyB MOOyAOBaHHH y BEp-
cii MaTeMaTUYHUX AITOPUTMIB OKPEMHUX HOPMATHUBHUX aKTiB pisHUX KpaiH [1, 2]. Ouinky Ha-
JIHOCTI MaTeMaTUYHUX anroputMmiB (puc. 1) 3pobieHo 3a JOMOMOTOI0 iMITalliiHOTO MOje-
mroBadHs [3]. B po6oTi 3a 10MOMOror0 iMiTaI[iifHOr0 MOJEITIOBAaHHS BUSBIIEHI 001aCTi, B SIKUX
3HAXOJATHCSA MICIS 3 HEBU3HAYEHUM PE3yJIbTaTOM OOYMCIICHb. TakKi 001acTi HA3UBAIOTHCS 00-
JACTSIMH CYMHIBHUX PIII€Hb.

0.0
. 0-ILFL, volume fraction
0.2

Puc. 1. Ouinka HaAIHOCTI MaTEMAaTHYHUX AITOPUTMIB 3a JIOTIOMOTOIO iMIiTaIliifHOTO
MOJIEJTFOBAHHS

O6uacti CyMHIBHUX pillIeHb (4€pBOHI TOYKH), 00iacTi HeOe3meyHux 00’ €KTIB (3KOBTI
TOUYKH) Ta oOnacti 6e3nedyHux o0’ekTiB (3eneHi Touku). i 3minHi LFL — 06’eMHa KOHIIEHT-
pauis ra3y, Z — KoeQilieHT y4acTi ra3y ropiHHI Ta p — IIUIbHICTD rasy.

JITEPATYPA

1. Onpenenenne Kkareropuil MOMELIEHUH, 3JaHUM M HApY>XHBIX YCTAaHOBOK IIO
B3pBIBONIOXKapHOU 1 moxapHoi ormacHoctr: JICTY b B.1.1-36-2016. O¢im. Bua. K.: Minperi-
oH Ykpainu, 2016. 31c. (Haka3 MiHicTepcTBa perioHalbHOTO PO3BUTKY, OyAIBHULITBATA KUT-
JIOBO-KOMYHAJIBHOTO TocrogapceTa Ykpainu Big 15.06.2016 p. Ne 158, unnnwuii 3 2017-01-01)

2. CIT 12.13130.2009 Ompenenenne KaTeropuil MOMEIIEHUH, 34aHUN U HapPy>KHBIX
YCTaHOBOK IO B3PBIBOIOKAPHOM M IMOXKAPHOW ONACHOCTH.

3. Teslenko A.A. Reliable estimates explosion for external unit in Russia, Belarus and
Ukraine. A.A.Teslenko, A. I. Tokar. Eastern european scientific journal. Dusseldorf. 2014.
DOI 10.12851/EESJ201410. P. 210-215.
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VJIK 614.8

MOPSJIOK BUSHAUYEHHSA IMEPIOAUYHOCTI 3AIMCHEHHA IINTAHOBHUX
3AXOAIB JEP)KABHOI'O HATJIAAY (KOHTPOJIIO)

Manuxk /I.P., HYL3Y
HK — Jlaninia O.M., k.T.H., ntouent, HYII3VY

Crarrero 5 3akony Ykpainu «IIpo ocHOBHI 3acaau nepKaBHOTO Harjsiay (KOHTPOJIIO)
y cepi rocogapcrkoi misuibHOCT» [1], Ta mocranoBoro Kabinery MiHicTpiB YKpaiHu Bij
5 Bepechs 2018 Ne 715 «Ilpo 3aTBepKeHHST KPUTEPIiB, 32 SKMMU OIIHIOETHCS CTYIIHb PU3H-
Ky BiJ IPOBA/HKCHHS TOCTIOIAPCHKOI AISUTBHOCTI Ta BU3HAYAETHCS MEPIOUIHICTD 3/11HCHEHHS
IJITAHOBUX 3aX0JIIB JEP’KaBHOTO HATJIALY (KOHTPOJIO) y chepl TEXHOTCHHOI Ta MOYKEKHOI 0e3-
neku JlepkaBHOIO Cay)0010 3 HAJA3BHYAHHHUX CHTYalliil» BU3HAYEHO MOPSAJOK BH3HAUCHHS
MEePIOMYHOCTI TUTAHOBHX MEPEBIPOK CYO’€KTIB TOCHOMAPIOBAHHS, 110 3aJICKHUTh BiJl BiIMOBI-
aaux kputepiiB. o mMaeTbes Ha yBasi. Tenep 10 KpUTepiiB, 32 AKMMH OLIIHIOETHCS CTYIIHb
PHU3UKY BiJ MPOBAIKEHHS TOCMOAAPCHKOT JiSUTBHOCTI y cepi TEXHOTEHHOT Ta MOXKEeXHOT 0e3-
MIEKH, HAJIC)KaTh:

1) Bug 06’exTa (IpUMILIEHHS, OYIiBIIsA, CIIOpY/a, OyANHOK, TEPUTOPIs), 10 HATEKHUTH
Cy0’€KTY TOCIIOIapIOBAaHHS Ha TPaBi BIACHOCTI, BOJIOIIHHS, KOPHCTYBaHHS;

2) mroma 00’ eKTa;

3) MakcuMalbHa po3paxyHKoBa (IIPOCKTHA) KUIBKICTh JIFOJICH, SIKi MOCTIHHO abo mepi-
OJIMYHO TIepeOyBarOTh Ha 00’ €KTI;

4) ymoBHa BHCOTa 00’€KTa (BHCOTA, KA BU3HAYAETHCS PI3HUIICIO MO3HAYOK HAWHUXK-
4Ooro piBHS Mpoi3Ay (YCTaHOBIEHHS) MOKEXKHUX aBTOAPaOWH (aBTOMIAMOMHUKIB) 1 MiAJIOTH
BEPXHBOI'O MOBEPXY 0€3 ypaxyBaHHS BEPXHIX TEXHIYHHX IOBEPXiB, SKIIO HA TEXHIYHUX IO-
BepXax pO3MIIICHO JIMIIE 1HKeHEePpH] 00IaHaHHs Ta KOMYHIKaIlii OyUHKY);

5) HasBHICTH Ta MacITab HEOE3MEUHUX MOIiH, HAJ3BHUANHHUX CUTYAIliH, SKi CTATUCS
Ha 00’ €KTI MPOTITOM OCTaHHIX I’SITH POKIB, 0 NEPEAYIOTh MJIAHOBOMY MEPIOy;

6) xiac HacmiKiB (BIAMOBIIAIBHOCTI) ITiJ] yac Oy/IiBHUIITBA 00’ €KTa;

7) KiIBKICTh TOPYIIEHh BUMOI 3aKOHOJIABCTBA Yy Cdepi TEXHOTCHHOI Ta MOMKEKHOI
0e3IeKu, OB’ I3aHKNX 3 eKCIUTyaTalliero abo i yac OyAiBHUIITBA 00’ €KTa Ta BUSBICHUX MPO-
TATOM OCTAHHIX I’SITH POKIB, 110 MEPEAYIOTh TUTAHOBOMY TIEPIOY.

BinnecenHsi cy0’ekTa rocrnofaproBaHHs /10 BUCOKOTO, CEpeAHbOr0 ad0 HE3HAYHOI'O
CTYIIEHSI PU3UKY 3/1HCHIOETHCS 3 ypaXyBaHHSM CyMH 0alliB, HApaXOBAaHUX 3a BCIMa KpUTEPis-
MU, BU3HAYCHUMH B JIOJIATKY 2 TTIOCTaHORBH.

Tenep maHOBi 3aXOAM AEPKABHOTO HAMNALy (KOHTPOINIO) y cdepi TEeXHOTeHHOI Ta
MOKEXHOI Oe3nekn OyAyTh 31MCHIOBATHCS 3 TaKOIO MEPIOAMYHICTIO: Ha cy0’€KTax rocrojaa-
PIOBAaHHS 3 BUCOKHM CTYIEHEM PHU3MKY — HE YacTillle OJHOTO pa3y Ha JBa POKH; 13 CEpeqHIM
CTYIIEHEM PU3WKY — HE YacCTillle OJJHOTO pa3y Ha TPU POKH; 3 HE3HAYHHUM CTYIIEHEM PU3UKY —
HE YacTille OJHOTO pa3y Ha I’ SITh POKiB.

JIITEPATYPA
1. 3akon Ykpainu «IIpo ocHOBHI 3acaau Aep>KaBHOTO Harsiny (KOHTpoI0) y cdepi
rocnoapchKoi aismbHOCTI» https://zakon.rada.gov.ua/laws/show/877-16#n156
2. TlocranoBoro KaGinery MinicTpiB Ykpainu Bin 5 BepecHs 2018 poky 3a Ne 715
https://zakon.rada.gov.ua/laws/show/715-2018-%D0%BF#Text
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VJIK 614.841

HEOBXI/IHICTb HOPMYBAHHA KJIACIB BOFHEC'li’II?'IKOCTI
CTAJIEBUX BYAIBEJIbHUX KOHCTPYKIIIN

Marymkin M.C., HYII3Y
HK — Tpury6 B.B., k.1.H., nonear, HYL[3Y

OCHOBHOIO METOIO 3aXMCTY BiJ MOXEXI € 0OMEXEHHsI pU3UKY JUIS JIIOAEH, 1X MaiiHa,
HaBKOJIMIIHBOT'O CEPEIOBUIIIA Ta 1H., L]0 0€3M0CepeHbO 3a3HA€E BIUIMBY BOTHIO Y Pa3l MOXKEXKI.

ByniBii Ta copy/iu POEKTYIOTh Ta 3BOJIATH TaK, 100 Y pa3i BAHUKHEHHs moxex [1]: 3a-
Oe3neuyBajiachk Hecyya 3aTHICTh KOHCTPYKTUBHOI CUCTEMHM NPOTATOM IEBHOT'O MPOMIKKY 4acy;
00MEeXyBaJIOCsI BUHHKHEHHS Ta MOMIMPEHHS BOTHIO 1 UMY B OYIiBJISIX; OOMEKYBaIOCs TOIIHU-
PCHHS BOTHIO Ha CyCiHI Oy/IiBJIi; MEIIKAHIIl MOTJIM CAaMOCTIHHO 3aJIMIIUTH OyiBii ab0 BpATYBa-
THUCS THITUMH CIIOCO0aMU; BpaXOBYBaJIaCh O€3IeKa MOKESKHO-PATYBATLHUX TT1APO3ILTIB.

3a0e3neunTi HeCyuy 3/1aTHICTh KOHCTPYKTHBHOI CHCTEMH (YaCTUHU KOHCTPYKTHBHOI
cucTeMH ab0 OKPEeMOi KOHCTPYKIIiT) IPOTATOM IIEBHOTO MIPOMIKKY 4acy 3 BU3HAYCHUM PIBHEM
HABaHTAXXCHHS y pa3l BAHUKHEHHS IMOXKEXI, 11e 3a0e31eYeHHs i1 BOTHECTIHKOCTI.

[IBuaka BTpaTa mpu MOKEXI HECYUOi 3JaTHOCT] HE3aXUILEHUX CTAaJIeBUX KOHCTPYKIIIH
HACTYTIa€ Yepe3 BEJIHKi 3HAYCHHS Koe]illieHTa TEIUIONPOBIIHOCTI Ta MaJli 3HAUYEHHSI TEIUIOE-
MHOCTI IpY MTOCTIHHOMY THUCKY, 1110 B€/I€ IO BEJIMKUX 3HAUY€Hb TEMIIEPATypONPOBIIHOCTI CTa-
Ji, sSIKa XapaKTepu3ye MIBHIKICT MOMIUPEHHS TEMIIEPATypy BCEPEIUHI CTaleBOl KOHCTPYKIIii
IpU MIEBHIN TYCTHHI cTanli. Bucoka TemaonpoBiiHICTh CTalll MPAKTUYHO HE BUKJIMKAE TEMIIe-
paTypHOTO Tpaji€HTa BCEpEAMHI KOHCTPYKINI, M0 MPU3BOJAMTH JO HIBHJIKOTO JOCSTHEHHS
KPUTUYHHUX TEMIIEPATyp MPOrpiBy CTAJIEBUX KOHCTPYKIIN, IPU SKUX BiJOYBA€THCS 3HUKCHHS
XapaKTepUCTUK HECYYOi 3[JaTHOCTI CTAJEBUX E€JIEMEHTIB /10 BEJIMUYUH, IPU SKUX KOHCTPYKLIs
CTa€ HE3NIaTHOIO BUTPHMYBATH MPHUKIAJCHE J0 HEl 30BHIIIHE HaBaHTaXEHHsS. B pe3ynbrari
I[bOI'0 HACTA€ IPAHUYHUI CTAH CTAJIEeBOT KOHCTPYKIIi 32 03HAKOIO BTPATH HECYYOi 37JaTHOCTI.

OCHOBHI 11iJ1i HOpMYBaHHSI KJIACIB BOTHECTIHKOCTI Oy/IiBeJIbHUX KOHCTPYKIIiH HacTymHi [1]:

— BCTAHOBUTHU BUMOTH JI0 BOTHECTIHKOCTI HPOTATOM 3a/1aHOT0, ajie 0OMEXEHOTO Ipo-
MDKKY 4acy, KOJM MOXYTb OyTH 3/1iCHEH1 HEoOXi/IHI €BaKyalliliHI Ta MOXEKHO-PITYBaJIbHI
3aX0/1H;

— BCTaHOBUTH BMMOT'HM J0 BOTHECTIMKOCTI OCHOBHOI KOHCTPYKIIi, pU K1l BOHA HE
BTPAaTUTh CBOi OCHOBHI (DYHKI[IOHAJIbHI XapaKTEPUCTUKH Y BUIAAKYy MOBHOI'O BUTOPSIHHS BCiX
rOpIOYMX MaTepiamiB, 0e3 3/1IHCHEHHS 3aX0/I1B 13 TACIHHS TOXKEXKI.

Heo6xinHi MiHIMaJIbHI 3HAYEHHSI MEK BOTHECTIMKOCT1 OyMiBEIHbHUX KOHCTPYKIIH (30-
KpeMa y BUMNAJKY CTaJIeBUX KOHCTPYKIiH) JUIsl pi3HUX CTYIEHIB BOTHECTIHKOCTI Oy/1iBeNb Ha-
BE/ICH1 B HAI[IOHAJIbHUX HOPMAax Ha MPOEKTyBaHHS Oy/iBeIb PI3HOTO (PYHKIIIOHATBHOTO MPHU3-
HaueHHs Ta IOBEPXOBOCTI.

JITEPATYPA
1. ACTY-H b EN 1993-1-2:2010. €Bpoxoxa 3. [IpoekTyBaHHS CTaleBUX KOHCTPYKIII.
Yacruna 1-2. 3aranbHi monoxeHHs. Po3paxyHOK KOHCTPYKIIii HA BOTHECTIUKICTb.
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VJIK 614.8

JIO IUTAHHS OPTAHI3ALI IMMOXKEKHOI BE3NNEKA
Y TEPUTOPIAJIBHUX T'POMATAX

Menbhuk B. 1., x.10.H., goreHT, Jlemkis A.M., PhD, I1Y HJI 113

Cucrema 3aXuCTy HaceleHHs 1 TEpUTOpiil BiJ HAI3BHYAMHMUX CHUTYyaIiil SIK CKJIaI0Ba
cucteMu 3a0e3NeyeHHs] HalllOHAIbHOI OE3MEeKH Ma€ rapaHTyBaTH JIIOJUHI Oe3MeKy, 0 MOX-
JMBO JIMIIE 32 YMOBH 3a0e3MedeHHs peanizamii JepKaBHOi MOMITHKH Yy cdepi 3amodiranus i
pearyBaHHS Ha HaJ3BHYaiH1 CUTYyallli, 3a0€3MeYeHHs IUBUILHOTO 3aXUCTy HACEICHHS.

VY TepuTOopianbHUX IpoMajax MOBHOBaKEHHS y cepi opraHizaiii 3aX0iB IUBLILHOTO
3aXHCTY, 30KpeMa 3ano0iraHHs HaJ3BUYaiHUM CHUTYAIlisIM, 3aXUCT HACEJICHHS 1 TEPUTOPIN Bif
IPUPOJHHUX Ta TEXHOTEHHHUX 3arpo3, pearyBaHHs Ha HAJ3BUYAiHI cUTyamii Ta JiKBifamis ix
HACJI1JIKIB TOKJIaZIEHO HA OPTaHU MICIEBOT0 CAMOBPSAyBaHHS.

Ha tepuropii 00’€qHaHNX TEPUTOPIaIbHUX TPOMaJ OpraHaMH MICIIEBOT'O CAMOBPSIY-
BaHHS YTBOPIOETHCSI MICIIEBa MOXKEKHA OXOPOHA, MISIBHICTh SKOi CIpsMOBaHA Ha 3abe3re-
YEHHS MMOXKEKHOI O€3MeKH; 3ar00irants BUHUKHEHHIO MTOXKEXK 1 MiHIMi3allis X HACIiIKiB; ra-
CIHHS MOKEX, HaJaHHS JOIMOMOTH Y JIIKBIAIlil HACTIAKIB HAI3BUYaWHUX CUTYyalll; IpoBe-
JICHHS TIOIIYKOBHX, MOXKEKHO-PATYBAIBHUX Ta 1HIIUX HEBIIKIAJAHUX poOiIT Ha 00’ €KTax 1 Te-
PUTOPIAX; JOKaJi3allis 30H BIUTUBY HIKIJIMBUX 1 HeOe3nmeuyHuX (akTopiB, 10 BUHUKAIOTH MiJ
Jac MoKeX, aBapiil Ta karactpod. 3amis 3abe3neyeHHs J0OPOBIITBHOT TOKEKHOI OXOPOHH 10
CUCTEMH MOXKEKHOI OXOPOHU TPOMATU MOXKYTh OYTH BKIIOUYEHI MOXKEKHO-PATYBAIbHI MiJI-
pO31LIH Ta T0OPOBLIBHI TPOTHITOKEKHI (POPMyBaHHS.

KoHTpoJb 3a JisIbHICTIO MICIIEBOT MOXKEKHOI OXOPOHH 1 JOOPOBIILHUX MPOTHUIIOXKE-
XKHUX 00’€HaHb TPOMAJISH 3/IIHCHIOIOTh MICIIEBI OpTaHM BJIAJH T4 OPTaHH MICIIEBOTO CaMo-
BPSAYBaHHS, AKi iX YTBOPUIIU, a TAKOXK TEPUTOpialibHI opranu JlepkaBHOI ciay»0u YKpainu 3
nag3Bryaitaux curyariii (JJCHC). Oxpim toro, ICHC po3pobieHo «MeToaudHi peKOMeH-
Jarii s opraHiB MICIIEBOTO CaMOBPSTyBaHHs II0A0 OpraHi3alii Ta 3a0e3neyeHHs MOKEeKHOT
0e3nekn Ha TepuTopii 00 €qHAHMX TEpUTOpIaTbHUX Tpomaa» [1], Ie BHKIaNeHI OCHOBHI
MPUHIIMIIA OpraHi3alii Ta 3a0e3MneyeHHs MOXKEeXHOI Oe3MeKn OpraHaMHu MICIIEBOTO CaMOBPS-
JyBaHHS Ha TEPUTOPIi 00’ €IHAHNUX TEPUTOPIATIBHUX TPOMaJ.

JIITEPATYPA
1. MeTonuyHi pekoMeHallii A7 OpraHiB MiCIIEBOTO CaMOBPSAyBaHHS LIOJ0 OpraHi-
3a1ii Ta 3a0e3MeYeHHsI 0XKEKHO1 0€3MeKH Ha TepUTOpii 00’ €JHAHUX TEPUTOPIATbLHUX IPOMa/I.
URL.: https://dsns.gov.ua/uk/reformuvannya/metodichni-materiali/dsns
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VJIK 614.8
TOCIIKEHHS MOKJIMBOCTEN MK PYROSIM

Muponenko A.A., HYL3Y
HK — Otpomr FO.A., n.1.H., mpod., HYL[3Y

Pusuk [1st KUTTS Ta 3I0POB’SI JTIOACH CTAHOBISATH HEOE3MEUHI YHHHUKH TIOXKEXKI1, TaKi
AK: MiJIBUILIEHA TEMIIepaTypa OTOUYIOUYOIro CepeOBHILA, TOKCUYHI IPOAYKTH 3TOPSHHS 1 Tep-
MIYHOTO PO3KJIaJIaHHs, UM, 3HM)KCHA KOHIICHTpaIlis KUCHI0. ToMy MiJl 4ac peKOHCTPYKIIii
a00 HOBOMY OYIIBHUIITBI OCOOJIMBY yBary CJIiJi MPUIIIATH TaKUM MTUTAHHAM IS 3a0€31edYeH-
HS1 HEOOX1THOTO PiBHS MOXKEKHOT O€3MEeKH.

JlocmiKeHHSM TUTAHHS TOMIMPEHHs HeOe3neyHuX (HaKTOpIiB MOXKEXKI 3aiManucs i
3aiiMaroThCs Oararo BueHux, Takux sk Wills R., Milke J. A., Royle S., Steranka K, Kline R.
B., Rayburn S. R., Odigie D., Tabirca S., Yang L. T., Tabirca T., Bukowski R., Almeida J. E.,
Rosseti R. J., & Coelho A. L., Harmathy T. Z., Kanauia C. B., Bayat H., Delavar M. R.,
Barghi W., Eslami Nezhad S. A., Hanachi P., Zlatanova S., Wu L., Zhou X., Zhang Y., Chen
G. Zheng M., Rautiainen P., Ruokolainen J., Saarinen P., Pasanen P., Hyttinen M., Ujjwal K.
C., Aryal J., Garg S., Hilton J.

[IpoTe, B poboTax mMX BYCHHX HE B MOBHIA Mipi 3HAWIUIM BiOOpa)KEHHS MHUTAHHS
I0JI0 3HAYHOTO MEPEeBUILEHHS KUTHKOCTI JIo/iel Ha 00’ €KTi, YaCTKOBOT'O a00 MOBHOTO pyHHY-
BaHHS OJIHOTO 3 BHXOJIIB 00’ €KTY, 3HaYHE 3aXJIAMJICHHS IPOXO/IiB peYaMH JIF0JIeH, TTOBHOT a0
YaCTKOBOI BIJICYTHOCTI MOCTauyaHHS €JIeKTPOEHEPrii, HEMOXKJIMBICTh a00 3HAYHA 3aTPUMKa B
pearyBaHHI OIlepaTUBHO-pATYBaIbHUX ciyx0 Ha HC.

Icnye kinpKka mporpam Juisi MOAENIOBAHHS MOIIMPEHHS HeOe3MeUHUX YMHHUKIB MOXKe-
ki (monpoBuit meron). Lle Taki sx: NIST FDS and Smokeview Big National Institute of
Standards and Technology, FireGuide, PYROSIM. Bci Bka3ani nporpamu npaioroTh Ha Oc-
HOBi mporpamu FDS. B po0oti gocmikeHo, Mo HaiOuIbl JOCKOHAIOK MPOrpaMoio € Mpo-
rpama PYROSIM Bin THUNDERHEAD.

PYROSIM mae HacTynHi TO3UTHBHI MOKJIMBOCTI Ta mepeBaru. Lle MoxmBicTh mpoe-
KTyBaHHSI MPUPOIHOI Ta MPUMYCOBOI BEHTHJIALI{, a BiAMOBIAHO 1 TUMOBHIAJICHHS; MOXIIU-
BICTh BUKOPUCTOBYBATH INPHU JOCTIIKEHHI MOXKEX 1 BCTAHOBJIEHHS MPUYUH iX BUHUKHEHHS,
MOJIETTFOBAHHS MOXKEXK, SKE JOMOMOXKEe TUIaHyBaTH TaCIHHA MOXKEX; MOJIEIIOBAHHS Ta MPOTHO-
3YBaHHS CILIEHApiiB PO3BUTKY Ta MOLIMPEHHS HEOE3MEUHNX YMHHUKIB MOXKEXK1; MPaKTUYHA OTI-
TUMi3alis O6e3meyHoi eBakyallii mij yac MOXexXi; MPOEKTYBaHHS CUCTEM MOKEKHOi CUTHAi-
3alii Ha MiJCTaBl MOBEJEHUX HAYKOBHX JOCHIKEHb; po3po0Ka PeKOMEHAIIN 1JIsl POEKTY-
BaHH$ 3ac001B aBTOMATHYHOTO TOKEKOTaCiHHs; MOXKJIMBICTh iHTerparlii B TexHozorii BIM Ta
B KOMIIJIEKC1 MOJIETTIOBaHHS O€31eKu 00’ €KTY.

Sk BucHoBOK, ITK PYROSIM no3BonuTh MiHIMI3yBaT MaTepianbHi 30UTKH MaiiHa Ta
30€eperTH JIFOACHKI KUTT.

JITEPATYPA
1. Ounefinuk O.C., Otpom }O.A. MonentoBaHHsl pyWHYBaHHSI TPOMAJICBKUX Ta KHUTJIO-
BUX OyJIiBeb, 301IbLICHHS Yacy nepe0yBaHHsI JIto/Iel B HAUMPOCTIINX YKPUTTSX MiJ yac 00-
HoBHX Aii 3a 1omomoror npupoaHoi BeHTwALii. XIV MikHapogHa HayKOBO-METOAWYHA
koH(peperis, «BE3IEKA JIIOJJUHU V CYUACHUX YMOBAX» XapkiB, Ykpaina, 1-2
rpynus 2022 p. C. 36-37
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YK 614.8
INHOKA3ZHUKH BUHUKHEHHA ITOXKEK B CTAPUX BY AIBJIAX

MixeeBa B.B., HYILI3VY
HK — Ocbmauko O.0., k.1.H., HYILI3Y

bararo OyniBenb, siki Oynu moOyoBaHi B CepeivHi UM B IOYATKy MUHYJIOTO CTOJITTS,
a € Oymimi 3 XIX cropiyus. B wmicrax Taki OymiBeni BIAHOCATBCS N0 apXITEKTYPHUX
nam’sTok. [loxkeka B HUX MOXKE 3HUIINTH KyJIbTypHE HaaOaHHs. B HaceneHWX MyHKTax 0
cTapux OyJiBeNb BIJHOCUTHCS OYAMHKH 3 MPUBATHOTO CEKTOpPA. 3a CTAaTUCTUKOIO OCTAHHIX
POKIB caMe B TaKuX OyJiBJISIX 301UIBIIYETHCS KUTBKICTh TOXKEXK, IKi IPUBOJATH 10 PyHHYBaHHS
Oy/liBelib, TPAaBMaM IPHU MOXKEXKI1, 3aru0IMM 1M1 yac nmoxexi. Crapi mpuBaTHi OyaiBiIi, SIK TIpa-
BUJIO OyayBaauch 0€3 BUTPUMAHHS HOPM IO TIOXKEXKHIHM Oe3mneri. bijablr Toro, 3aBasKu TEXHi-
YHOMY PO3BHUTKY, IMOCTIHHO 301IBIIYIOTHCS MOTYKHOCTI €JIEKTPONPHIAIiB. A 1€ IPUBOIUTH
70 HEOOX1HOCTI TOBHICTIO 3MIHIOBaTH EJIEKTPOMPOBOJIKY, €IEKTPOIIUTH, aBTOMAaTHYHI BH-
MUKyl Ta iH1e o0aHaHHA.

3aBaSKU TOMY, II0 HE MA€ YITKUX TEXHIYHHX HOPM TOXKEKHOI OE3MEeKH JUIsl TpUBaT-
HUX OyJMHKIB Ta HEMa€ HOPMAaTUBHO-IPABOBOI 0a3M AJsl MEPEBIPOK MPABHII MOKEKHOI Oe3-
MIEKH B HUX, KUTBKICTh MOKEXK 30LIbIIYETHCS. J{1s1 TpOBEICHHS MAacOBO-PO3’ ICHIOBAIBHOI PO-
060TH HEOOX1THO BU3HAYUTH Ta OL[IHUTHU BCl MIPUUMHU, SIKI IPUBOJAATH JI0 MOXKEXK B CTapuX Oy-
TiBsIX. J{7s MbOTO BaXKIIMBO OI[IHUTH KOXHY TOXKEKY 32 MOKAa3HUKAMU, SKI MPUBOJATEH JIO
BHUHUKHEHHS TIOKeXKi. BU3HaunTH, K1 3 HUX OUIbIIE Ba)XKJIMB1, TOOTO MPUBOAATH JUIsl OLIBIIIO-
ro pyWHYBaHHSI, a IHKOJIH A0 3aru0erti o Iei.

J171st 3MEHIIIEHHS PU3UKY MOXKEXK1 B CTapUX OYIiBISX BaXKJIUBO BPaXOBYBATHU HE TIJIBKU
TEXHIYHI MMOKA3HUKHU, a 1 EKOHOMIYHI NMOKA3HUKH Ta 3HAHHS HACEJICHHS MPaBWJI MOXKEKHOI
6e3nexku. OCHOBHA 3 MPUYMH, 32 CTATUCTUYHUMH JaHUMHU, MOXKEXKI 11 JTOJAChKUN (pakTop —
HeoOepeKHEe TTOBOKCHHS 3 BOTHEM.

Mo>kHa BHUIUIMTH OCHOBHI NMOKa3HUKHU: MaKCHUMallbHa MOTYXHICTh EJIEKTPOMEpexi
(xBT), AKICTh 3’€HAHHS APOTIB, AKICTh Ta30BOr0 OOJIATHAHHS, IKICTh BOTHE3aXUCHOI 00p00-
KU JIepeB’THUX KOHCTPYKI[iH, HAsSBHICTh 3aC001B MEPBUHHOTO MOKEKOTAaCiHHS Ta HABUYKU M
KOPHUCTYBaHHS, MOXJIMBI IpsAM1 30UTKHU (TPH.), MOKJIIUBI MOO14YHI 30UTKHU (IpH.), BapTICTh Ie-
peolaiHaHHS Ta BCTAHOBJICHHS CHUCTEM IMOXKEKHOI Oe3rneku (TpH.), piBeHb 3HaHb MOMKEKHOI
6e3neku (6amm).

[ToOynoBana mMaTemMaTuyHa OaraTOKpUTepiaibHAa MOJIENb JTIOTIOMOYKE BHU3HAYaTH 3aXO0-
JIM T1IBUILIEHHS TOKEXHOI O€e3MeKH B cTapuX OYyIIBISAX Ta pO3poOKH HOPMATHUBHO-IIPaBOBOI
6a3u. o nmpuBene 10 3MEHIICHHs KUTBKOCTI MOXKEX Ta 30UTKIB Micas moxexi. [ mporo
HEOOXI1/THO BU3HAYUTH MapaMeTpy Ta OOMEXKEHHS M0 KOXXHOMY MOKa3HUKY, 1 po3poOUTH 3a-
XOJIM MacoBO-pO3’SICHIOBAIbHOI pOOOTH Ta OIIHIOBAHHS 3HAHb HACEJICHHS 3 MPABUI MOXKEXK-
HOT Oe3neKH.

JITEPATYPA
1. Kmumace P.B., KopmmkoBa T.O., Martsiituyk J[.51., Monactupeuskuii C.€., Hece-
ok JLII., Omuaens A.B., ITikcacoB M.M., Cepena JI.B., llIpamko JI.A., TlociOHUK 3 00Ky
MOXKEX Ta 1X HACHIJKIB: [HayKoBo-mipakTHuHe BUuganHda| K., 2020. 135 c.
2. Hakaz MBC VYkpainu Big 30.12.2014 Ne 1417 «IIpo 3arBepmkenns [IpaBun nmoxex-
Hoi Oe3nexu B YKpaiHi».
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VJIK 623.6

CTAHAAPTHU3ALSI MIHOITYKAYIB JUJIs1 HIPOTEXHIYMHUX NIAPO3 LB
JEPKABHOI CJ1YKBHU YKPAIHU 3 HAI3BBUYAUHUX CUTYAIIIU

Mimenko @.0., HYII3Y
HK —TI'accies C./I., HYLI3Y

3 movaTrKy BIMCHKOBOI arpecii pociiicekoi ¢eaepamii nporu Ykpainu y 2014 por,
3’sBUJIacCh cepiio3Ha mpobieMa 3a0pyAHEHOCTI TEPUTOPIi PI3HUMHU TUIIAaMU BUOYXOHeOe3meu-
HUX TmpeametiB. s po3B’s3aHHA IMi€i mpoOieMH pi3HI MDKHAPOJHI Oprasizaiii HaJaaBaiu
CBOIO JIOTIOMOTY, sIK TiporexHiunuM migposainam JJCHC Ykpainu, Tak i gepkaBi B LIJIOMY.
L{s mormomora mossrana B po3MiHyBaHHI TEPUTOPIi 32 KOIITH MI>KHAPOJIHHUX JOHOPIB, Ha/IaHHI
(iHaHCOBOI JONMOMOTH MOCTPAKAATUM BHACHIIOK OoioBux aii, mepexaui JJCHC maiina ta
TEXHIKM HEOOX1JHOTO /ISl MOIIYKY, 3HEIIKOAKEHHsI, TPAaHCIIOPTyBaHHA Ta 3HUIeHHs: BHII.

B pamkax rymanitapHoi momomoru miporexHiunumu mifgposainamu JICHC Oyno
OTPUMAHO BEITUKE PI3HOMAHITTS MIHOIIYKa4iB Pi3HUX MAapOK Ta MOJIEICH.

3aBsIKM MacIITaOHOCTI TIOTTIOMOTH, SIKa Ha/laBAJIach Ta MPOJIOBXKYE HAAaBaTHCh 1 Haaalll
HAIlll cariepy MaJli 3MOTy TeCTYBaTH MIHOIIYKayl pi3HUX BUPOOHHUKIB MPOTATOM TPUBAIOTO Ya-
cy. 3 0HOTO OOKY — 1€ IOCHTh XOPOIIHMH JOCBI, SIKHH MU HaOyu. Mu mobadmiii Xopoiri Ta
MIOTaHi CTOPOHHU PI3HUX MIHOIIYKAYiB 1 3apa3 MOXKEMO BUIUTUTH JIEKIJIbKa 3 HUX, K1 3apeKOMe-
HayBaiu cebe Harikpame. Hanpuknan: Minelab MF5 ta CEIA CMD. A 3 inmoro — neBHuit xa-
0C B Miipo3aiax. 3a KOKHUM CallepoM 3aKpPIIUTIOEThCS OJJUH KOHKPETHUM MIHOIIYKad, ajie 5K
NpaBWJIO BiH Ma€ CIpaBy 3 yciMa HassBHUMH NPWIAJaMH B migpo3aiti. Yepes Benmke pisHOMa-
HITTSl MIHOLIyKauiB cariepaM Ba)KKO BUBUUTH TAKTHUKO-TEXHIYHI XapaKTEPUCTUKH, MOPSAIOK Ha-
JAITYBaHHS Ta OCOOJMBOCTI BHKOPHUCTAHHS BCIiX mpmiaiB. Uepes e MOTIpPIIYETHCS SIKICTDH
OUUILEHHS TEPUTOPIi Bl BUOyXOHEOE3MMEeUHNX MPEIMETIB, a K HACHIOK Oe3reka mpalli care-
piB. ApKe SIKIIO carep He JTIOCKOHAJIBHO 3HA€ O0aIHAHHS SIKMM IIPAIIOE, BIH MOXKE MPOIYCTH-
TH CUTHAJI Ta HACTYIIMTH HA MiHY, 1110 IPU3BE/E 10 HEMONPAaBHUX HACIIIKIB.

Jnist BUKJTFOUEHHS TaKUX HACHIIKIB OyJj0 © HEe MOoraHo BIPOBAIWTH NEBHHUN CTaHIApPT
JUIs MIHOIIIyKadiB. A came oOpaTH AEKUIbKa MPUIIAZIB K 3apeKOMEeHyBallu cebe HalKkpale
Ta 030pOITH BCl MIAPO3AUIM TIIbKM HUMHU. Hanpukian: MoxxyTh OyTH Buiieckasani Minelab
MF5 ta CEIA CMD. Takox xouetbcs BiazHauntu MiHomykad « TREMBITA Ranger», sikuit
€ YKpaiHCHKOIO pO3pOOKOIO i 32 CBOIMH XapaKTEPUCTUKAMH HIYUM He TipIIHii, a B IESIKUX BU-
najJKax HaBiTh KpalIUii BiJl 3aKOPJAOHHUX 3pa3KiB.

BusHaueHHs Ta KOMIUIEKTallls BCIX MiAPO3AUIIB OJHAKOBUMU MPUIAJaMH MOIIYKY
JlacTh 3MOT'Y carepaM ONaHyBaTH NMPHIaAaMU Ha MaKCUMaJIbHOMY PiBHI Ta 301IBIINTH PiBEHb
Oe3neku mnparii. A mATPpUMKA yKpaiHCbKUX BUPOOHMKIB IMO3UTUBHO BIIJIMHE HA PO3BUTOK €KO-
HOMIKH HaIlloi Iep»aBH, 1110 Oy/ie BKpail akTyaJabHO B MiCISIBOEHHHUH MEPIO.

JITEPATYPA
1. «Minomykaui Ta ix Texuika» (Landmine Detectors and Their Techniques) URL:
https://core.ac.uk/reader/333720230
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YK 614.8
ITOKA3HHUKH NIEPBUHHUX 3ACOBIB ITOKEXOI'ACIHHA

Myciituenko JI.B., HYL3Y
HK — Ocbmauko O.0., k.1.H., HYLI3Y

B koxHOMY mpuMinieHHi HeoOXiqHi OyTy nmepBUHHI 3aco0m moskexoracinHsi. OcHOB-
HUM TakKMM 3aCO00OM € BOTHEracHMK. BorneracHUK — TeXHIYHUN 3aciO, MpU3HAYEHHN 7S
MPUITMHEHHS TOPIHHS TOJaBaHHSM BOTHETaCHOI PEYOBHHH, IO MICTHTBCA B MOTO KOPIIYCi,
1] €0 HAUIUIIKOBOTO THUCKY, 32 MAacOI0 Ta KOHCTPYKTUBHUM BUKOHAHHSM MPUAATHUN IS
TPAHCHOPTYBaHHS M 3aCTOCYBAaHHS JIIOAMHOIO. ICHYIOTH BOrHEracHUWKM pi3Hux tumiB [1]. 3a
CrocoO0OM CITpallbOBYBaHHSI BOTHETAaCHUKU MOAUISIOTHCS HA PY4YHi, aBTOMAaTU4YH1 (IOYMHAIOTh
MPALIOBATH 32 YMOBH JOCSITHEHHS NEBHOI TEMIEpaTypH) Ta KOMOIHOBaHI MOXYTh HO€IHYBa-
T (PYHKITIOHAI K TEpIIoi, Tak 1 Apyroi kaTeropii. Takoxk co6iBapTiCTh BOTHETACHHUKIB pi3HA.

KosxeH cy0’ekT rocrofaproBaHHsI CTAHOBHUTHCS Tepesl BUOOPOM — SKHi BOTHETaCHUK
Tpeba BHKOPUCTOBYBATH. 3pIBHIOIOYH IX 32 OJIHAKOBUM IMOKAa3HMKOM HE MOXKIIMBO 3HAWUTH
HalKpamwmii 1y Bammx notped. OuinioBaHHS Ta BUOIp Tpeda MPOBOAMTH 3a KUTbKOMa KpUTe-
pisimu. J{71s IbOTO BUKOPUCTOBYBATH OaraTOKpUTEpiaTbHUMN aHAT3.

BusnaunMo 0CHOBHI (DYHKITIOHATBHI Ta €EKOHOMIUHI TOKa3HUKHA BOTHETACHUKIB: Bara (Kr),
00’eM (J1), IPUHITUN JIii HA OCEPEIOK BOTHIO, TEPMiH NMPUIATHOCTI (POKH), HaIIHHICTD; coOiBap-
TICTh BOTHETacHUKa (TPH.), COOIBapTiCTh 00CIyroByBaHHs (TpH.). Bei 11l MOKa3HUKK MaloTh pi3Hi
IIKAJIM, OJAWHUII BUMIPIOBAHHS, Jiara3oHy 3MiHM. J[71 MpoBEICHHS OIHIOBaHHS 3a OararbMa
KPUTEPIsIMU HEOOXITHO MTPOBECTH HOPMAITI3aIlil0 KPUTEPIIB Ta MPU3HAYUTH M Baroi KoedirieH-
tu. [ToTiM mepexosun A0 IUTHOBOT (PYHKIIT MOXKeMO OOy TyBaTH MOJIENb OaraToOKpuTepiaaIbHO-
T'O aHAJTI3y OIIHIOBAHHS Ta BUOOPY NIEPBUHHUX 3aCO01B TIOKEIKOTACIHHS — BOTHETACHUKIB.

3aBiaHHA OIIHKY Ta BUOOPY ONTUMAJIBHOTO PIillIEHHs B OaraToKpuTepiaibHiil cutyarii
MOJISITa€ B PAH)KUPOBAHI pillieHb 3a 0€31199I0 NPUBAaTHUX KPUTEPIiB Ta 3a3HAYCHHSM X Baro-
MHUX KOe(DIIIEHTIB.

[TpoBoasiuM OLIHIOBAHHS 32 MAaTEMAaTHYHOIO MOJICIIII0 MOXKHA BUOpPATH BOTHETaCHUK,
KU OyJe 3 MaKCUMaJIbHOIO €(DeKTUBHICTIO MIAXOJUTH Ul BUPILIYBaHHS MOCTABJICHUX 3a-
Ja4 3 MOXKeKoraciHHA. Jly’ke BaKJIMBO BIpHO BHU3HAYaTH PO3MIp KOXKHOTO BaroBa KoeQili€H-
Ta. TakuM YMHOM MIPOBOAMTHCS PAHKUP KPUTEPIiB 3a X BAXKIUBICTIO B JAHOMY BHMAIKY [2].
[Ipu BUKOpPUCTOBYBaHHI BOTHEraCHUKA Ha 1HIIOMY OO’€KTI Ta B 1HIIMX YMOBaX €KCILTyaTarii
3aBKJIM MOKHA 3MIHUTH Ba)XKJIUBICTh KPUTEPIIB 1 TAKMM YMHOM OOpaTh caMUi BiAMOBITHUI
BOTHETACHUK JIJIS TAHUX YMOB.

baratokpuTepianbHa MOJI€Th BUKOPUCTOBYE MAaKCEMIHHY OLIIHKY PIIIEHHA. 32 TaKuM
MIJIX0/IOM MOKHA BHSIBUTH, SIK 3MiHA OJIHOTO 3 KPUTEPIIO B1IOOPAKAETHCA HA M1JICYMKOBOMY
BuOOpi. /laHa Mozenb 3aB/IM BU3HAYUTh BOTHETACHUK 3 MAaKCUMaJbHO. €()EKTUBHICTIO B J1a-
HUX YMOBaxX eKCIuTyaTaltii.

JITEPATYPA
1. M.A.Otkinau. Excrimyararitis BorueracHukiB. [Ipaktuunuit mocionuk, 2007. 112 c.
2. Ioxaportymenue u cuctemsl 6e3omacHocT. KotoB A.I'. «Perpo-I'paduxay, 2003. 270 c.
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VJIK 614.8

KOHIEIILNIA OBJJAIITYBAHHS ITAPKYBAJIBHOTI'O MICHA
JJIAA EJIEKTPOMOBLIA

Myxin B.B., JITY BX/I
HK — JIazapenko O.B., k.T.H., noueHt, JI/IY BX/]

CraTHCTUYHI TIOKa3HMKH 3aliMaHHs €JIEKTPOMOOLTIB HEBIIMHHO 3POCTAIOTh KOXKHOTO
poky. OHOYACHO 3 TUM CTaTUCTUKA MOKa3ye [1], 1m0 3HayHa yacTUHA 3aiMaHHS €JIEKTPOMO-
OLTIB TpAIISETHCS caMme IIiJ] Yac 3aIMIICHHS] aBTOMOOUISI Ha MapKyBAJIBHOMY MICIli B TIPUBAT-
HUX rapaxax 4u OararopiBHeBuX mapkinrax. Cnenudika ropinHs e1eKTpoMoOiLIs Ta 0co0IH-
BOCTI MOT0 TraciHHS BHMAararoTh BJOCKOHAJICHHS ICHYIOUHMX CHCTEM CTaI[iOHAPHOTO TOXKEkKO-
raciHHS Ta MACHBHUX 3aX0J1iB 0OMEKEHHS PO3IOBCIOIKEHHS TOPiHHS, 30KpeMa Ha OaraTopis-
HEBHX Ta OCOOJIMBO, IMiI36MHUX MMApKIHTaX JI€ MOXKJIMBE MepeOyBaHHs EICKTPOMOOLTIB.

[TpononyeThcst 00IAIITOBYBATH MapKyBaJlbHE Miclie Uil €IeKTPOMOOLIS B CIieiaib-
HOMY TIPUSIMKY Ta JIOJaTKOBO OOJIAIITOBYBATH MaHIycC (YXWII) IS 3pYYHOrO 3ai3[ly TPaHCIIO-
pTHOTO 3ac00y. OMHAK, BpaXOBYIOUM HEOOXiIHICTh YJIAIITYBaHHS yXWIIy Ha MapKyBaJbHOMY
MICIIi Ta CTBOPCHHSI YMOB JJIsi HAIIOBHEHHSI KOTO BOJIOKO IO MEBHOTO PiBHS, MPOIOHYETHCS
3GiMBIIMTH 3aranbHy ILUIONIY MApKyBaJTbHOTO MicIs JUIS eIeKTpoMobins mo 28 M2 Posmipu
3alPONIOHOBAHOTO MAPKYBAIBHOTO MICIISI, B3ATO i3 PO3paXyHKY raOapUTHUX XapaKTEPHUCTUK
OJTHOTO 13 HAWMOIIMPEHINX Ta HAMIOBIINX Y CBOEMY KJIACi €EKTPOMOOLIIB CHOTOICHHS —
Tesla model S [3]. Bucoty oOMexyBalbHUX OOpPTHKIB MPOMOHYETHCA 3alpPOECKTYBATH HE
menmie Hix 0,25 m. [leranpHa cxema 3amporoHOBaHOI KOHIETIIIT MapKyBaJIbHOTO MICIIS €IIEKT-
pomo06is 300pakeHa Ha puc 1.

1440 —

el

5500 1410

Puc. 1. 3aranpHa cxema o0amITyBaHHs MapKyBaJbLHOTO MICIS ISl €IEKTPOMOOLIS Ha
3aKPUTOMY MApKIHTY

3arnoBHEHHS MAapKyBaJIbHOIO MiCliS €EKTPOMOOLIS BUILE PiBHS PO3MILICHHS aKyMy-
JSATOPHOT OaTapei yHEMOKJIMBUTS i Mojaiblle TOPIHHS Ta 3a0e3MeYnTh piBHOMIpHE ii 0X0J10-
TOKEHHSI.

JITEPATYPA
1. Cratuctuusi JaHi BUHUKHEHHS TTOJKEXK €JIEKTPOMOO1ITIB. URL:
https://www.evfiresafe.com/_files/ugd/8b9adl_01aa449ee5074086a55ch42aa7603f40.pdf
2. JIbH B.2.3-15:2007 Cnopyau TpaHCHOPTY. ABTOCTOSHKHM 1 rapaxi Ui JIETKOBUX
aBTOMOO1ITIB.
3. Tesla Model S. Marepiamu 3 Bikinenii URL: https://uk.wikipedia.org/
wiki/Tesla_Model S
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VIIK 621.3
EJEKTPUYHI MAILIMHU I ATIAPATH, iX TOKEKHA HEBE3ITEKA

Hosixos A.B., HYILI3Y
HK — Bagspentok C.A., a.nepx.ynp., HYL[3Y

EnexTpuyHi MaliHM 1 anapaTH 3a BAKOHAHHSM 1 CTYTIEHEM 3aXUCTY MOBHHHI BiIIOBi-
JaTu Kiacy 30HM y BignosigHocti IIYE, matu anapatu 3axucty BiJ CTpyMiB KOPOTKOT'O 3aMU-
KaHHsI 1 1HIIMX aBapidiHUX pexxumis [1].

ABapiiiHUM PEKXUMOM POOOTH €JIEKTPOABUIYHIB Ta €JIEKTPUUYHUX MAIIUH HA3UBAEThCA
00U peXuM poOOTH, IKUH MPU3BOAMUTH 10 30UIBIIEHHS TEMIIEPATypy HarpiBy BUILE JOIY-
ctumoi. HeBusiBneHuii aBapiiiHui peKUM pOOOTH €IEKTPOJBUTYHA MOXE MPU3BECTH JI0 HOTO
3aropaHHs. B OUIbIIOCTI BUTIA/IKIB aBapiiiHi BiIMOBH €JIEKTPOJBUTYHIB BiJOYBAIOTHCS 4yepes
MOILIKOJKEHHS 0OMOTOK, 4Yepe3 MI’>KBUTKOBI 3aMHKaHH.

3HWKEHHS HAINPYTH, KOTPa XHUBHUTb CTATOP, MPU3BOAUTH JO TOXKEKOHEOE3MEYHOTO
301BIIEHHS CTPYMy B 0OMOTKax ctatopa. [Ipu 30iibllIeHHI HANPYTH, sIKa KUBUTH OOMOTKHU
cTaropa, CTPyM B HHUX 30UIBIIY€THCS, 1 BIAMOBIAHO, 301IBIIYETHCS 1 TEMIIEpaTypa HarpiBaHHs
€JIEKTPOABUTYHA.

OO0puB ipoBOAY OAHIET 3 TPHOX (a3 OOMOTKHU CcTaTopa, IMPH MPAIOI0YOMY I1i]] HaBaH-
Ta)XEHHSAM EJIEKTPOJBUTYHI, MPH3BEAE 10 CTPYMOBOI'O INEPEeBAaHTAKEHHs 1HIIUX JIBOX (a3.
SIKIIO HE CHpallloe TEIJIOBUN 3aXHCT, MOXKEKOHEOE3NMeUHe MEePEBHUICHHS TEMIIEPaTypHOTO
peXUMY BIIOYAEThCS Yyepe3 NeKiIbKa XBUJIHMH.

e GinbII MOXKEKOHEOE3NMEUHUI PEIKUM HACTYTIAE, KOIH €JIEKTPOJABUTYH BMHKAETHCS
B poboTy npu 0oO6puBi onHiei ¢azu. [IpoOiit i30ms11ii 0OMOTKH pOTOpa HA KOPIYC MPU3BOJIUTH
710 TTOBUIBHOTO 30UTBIIEHHS YaCTOTH 0OEpTaHHs MPH 3aIlyCKy aCHHXPOHHOTO JABHTYHA. PoTop
CHJIBHO HarpiBa€ThCs HABITh IIPU HEBEJIMKUX HAaBAaHTAKEHHSX. J[0 TaKUX MPUUYUH TaKOXK MpPH-
3BOJIUTH TIOIITKOKEHHS 13011111 Mi’K KOHTAKTHAMH KUTBIISIMH 1 BAJIOM POTOpA B ACHHXPOHHO-
'O IBUT'YHA 3 (pa3HUM POTOPOM.

[Tpo6iit 130smmii Mik (azaMu MPU3BOIUTH 10 KOPOTKOTO 3aMHUKaHHS B 0OMoOTIi. [Ipu
K3 B 00OMOTKax cTaTtopa crocTepiraloThCsi CHIIbHI BiOpalii ABUTyHa 3MIHHOTO CTPyMY, CHJIb-
HUH TyJ, HECCUMETPUYHICTh CTPYMIB y (a3ax, MIBUAKHUI HarpiB OKpeMHUX AUISHOK OOMOTKH 1
SK pe3yJbTaT — 3aropaHHs 130J141ii 0OMOTKH.

[TopyiieHHsI KOHTAKTy B IITKaX MPU3BOJIUTH /10 MIJBUIICHHS ICKPIHHSA MK KOHTaKT-
HUMH KUTBIIMH H IIITKaMH. A B €JIEKTPOJBUTYHAX KOJEKTOPHUX 3MIHHOTO CTPyMy 1 MaIlu-
Hax MOCTIHOIO CTPyMy Take ICKpIHHS Ma€ MiCIl€ MIX IITKaMH 1 KOJIEKTOPOM.

EnexTpoaBUryHH yacTile 3a Bce MOUIKOKYIOThCS Yepe3 HelOIMyCTUMY TPHBAly po-
00Ty, 6€3 peMOHTY, IOraHOTO 30€epiraHHs 1 00CIYroByBaHHS, NOPYLIEHHS peXUMY POOOTH, Ha
KM BOHM PO3pPaxOBaHi.

Sk BHIHO 3 KOPOTKOi XapaKTEPUCTUKU BIIMOB JBUTYHIB, iX MOKHA PO3JUIATH Ha JBI
KaTeropii — eNeKTpUYHi 1 MexaHiyHi. Bci BOHM 00yMOBITIOIOTH aBapiiiHi MOXKEKOHEOe3MeuH1
PEXUMHU iX poOOTH.

JIITEPATYPA
1. TIpaBuna ynamryBaHHs enekTpoycraHoBok. K.: Mineneprosyriuis Ykpainy, 2017. 617 c.
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VJIK 614.8
METO/IM PO3PAXYHKY HEBE3IEYHUX YUHHUKIB MOKEXKI

Oneitnuk O.C., HYII3Y
HK — Otpomr FO.A., n.1.H., mpod., HYL[3Y

Jlnist omucy TepMOTra3oilMHAMIUHUX ITapaMeTpiB MOXKEXKI 3aCTOCOBYIOTHCS TPU OCHOBHI
TPYIH JETEPMIHICTUYHUX MOJIEJICH: IHTerpaabHi, 30HHI (30HAJIbH1) Ta MOJILOBI.

[HTerpanpHuii METOA 3aCTOCOBYIOTH:

— Ui OyAiBeNnb, 0 MalOTh PO3BMHEHY CHCTEMY IPUMIIIEHb MaJoro 00’eMy MpoCToi
reoMeTpUYHOi KOHQITryparii;

— JUIsl IPUMILIEHb, /1€ XapaKTepHUH PO3MIP OCEPENKy MOKEXK1 MOXKIMBO MOPIBHATH 3
XapaKTepHUMU PO3MipaMu MPHUMIIIEHHS Ta PO3MIipH MPUMIIIEHHS OJIM3bKI MiXK cO00r0 (JTiHIH-
Hi PO3MIpH IPUMIIICHHS BIAPI3HAIOTHCSA HE OLIbIIE HIXK y 5 pa3iB);

— ISl TIONIEPETHIX PO3PaxyHKIB 3 METOIO BHUSBJICHHS HAHOUIbIT HEOE3MEYHOTO CIICHA-
Pito MOXKEXKI.

30HHMIA Ta TOJIBOBUN METOIM BUKOPUCTOBYIOTHCS Y pa3i HEMOXKJIMBOCTI BUKOPUCTaH-
HS iHTerpasibHOTO MeToxy [1], 30kpema:

0) 30HHUH (30HAIBHUIT) METO/I 3aCTOCOBYIOTH:

— JUTsl IPUMIILIEHD 1 CUCTEM MPHUMIIIEHb MPOCTOI FTeOMETPUYHOT KOHDiryparii, JiHikdHI
pO3MipH SIKMX OJHM3BKI MK 00010 (JIiHIMHI pO3MipH MPUMIIIEHHS BiIPI3HAIOTHCS HE Oliblie
HIX Yy 5 pa3iB), KOJIK PO3MIp OCEPEIKY MOKEeXki ICTOTHO MEHIIIE PO3MIPiB MPUMIIIEHHS;

— JUIst pOOOYHX 30H, PO3TAIIOBAHUX HA PI3HUX PIBHAX Yy MEKaxX OIHOTO MPHUMIIICHHS
(HampuKJaa, MOXWIa IIAJalbKa 3aja KIHOTeaTpy, aHTPecodi);

B) IIOJIbOBUIl METO/1 3aCTOCOBYIOTD:

— IS IPUMIILIEHb CKJIQJHOT T€OMETpUYHOI KOH(pIiryparrii, a TakoK IpUMIIIEHb 13 Be-
JIMKOI0 KUTBKICTIO BHYTPILIHIX MEpEIKoa (aTpiyMu 3 CHCTEMOIO Tajepeil 1 KOpHIopiB, IO
MPUMHKAIOTh, 0araToQyHKIIOHAIbHI LIEHTPH 31 CKJIAJHOI CHCTEMOIO BEPTUKAIBHUX 1 TOPH-
30HTaJIBHMX 3B’S3KIB TOIIIO);

— JUI TIPUMIILEHb, Y SIKUX OAMH 13 TEOMETPUYHUX PO3MIpiB 3HAYHO OUIBIIMHA (MEH-
M) 3a 1HOI1 (TyHEel, 3aKPUTI aBTOCTOSIHKY BEJIMKOI IO TOIIO);

— JUId 1HIIUX BUMAJKIB, KOJU 3aCTOCYBaHHs 4M 1HPOPMATUBHICTh 30HHMX Ta IHTErpa-
JBHUX MOJeNiell BUKIMKAE CyMHIB (YHIKalbHI CIOpYyAH, OyiBii, A€ HEOOXIAHO BpaxyBaTH
HOLIMPEHHs MOKexX1 1o i (acany Ta/abo, poOOTy CUCTEM HMPOTUIIOKEKHOTO 3aXUCTY).

[IpencraBieHo iCHYIO4l METOAM JJIsl PO3paxyHKY (MOJENIOBaHHS) HEOE3MeUHUX YMH-
HUKIB moxexi. Ha OCHOBI aHami3y HayKOBUX JDKEpesl MO)KHa 3pOOMTH BHCHOBOK, IO Hai-
OLUTBII TOCKOHAJIOK mporpamoro € nporpama PYROSIM Bix THUNDERHEAD [1].

JITEPATYPA
1. Ouneiinuk O.C., Otpom }O.A. MonentoBaHHsl pylHYBaHHS TPOMAJChKUX Ta XKHUTIIO-
BUX OyJIiBeb, 30UIbLICHHS Yacy nepe0yBaHHsI JIo/Iel B HAUMPOCTIIINX YKPUTTSX MiJ yac 00-
HoBuX Nifi 3a nomomororw npupofHoi BeHTWw il XIV MikHaponHa HayKOBO-METOAWYHA
koH(pepeniis, 149 €sponeiichkoi Acorriarii Hayk 3 6e3neku (EAS) «BE3INEKA JIFOVHU
Y CYYACHUX YMOBAX» Xapkis, Ykpaina, 1-2 rpyans 2022 p. C. 36-37.
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VIIK 624.012

BUIU NIOCUJIEHHSA IIJIAXOM 3BLJIBIHEHHSA IIEPEPI3Y
POBOYOI'O EJIEMEHTY BYIIBEJIbHOI KOHCTPYKIIII

Omensnuyk M.B., [Tonos O.B., HYL3Y
HK — Mupropoxa O.B., k.1.H., nouent, HYL3Y

SIkicTh OyIIBHHUIITBA XapaKTEPHU3YETHCS CYKYITHICTIO TTOKA3HHUKIB MPOEKTIB, BUKOPHC-
TaHHSAM Oy[iBEJbHUX MaTepialiB, BUPOOIB Ta KOHCTPYKI[ii, a TAKO)X BUKOHAHHAM OYiBelb-
HUX Ta MOHTaXHUX poOIT y mporieci 3BeneHHs OyaiBens 1 ciopyn [1]. Hemomik, qomymenuit
Ha KO)KHOMY €Talli MPOeKTyBaHHA Ta OyAiBHMIITBA, MiJICYMOBY€ETHCS Yy 3aralbHOMY CTaHi Oy-
JBJIl, CIOPYAH 1 BUPKAETHCS B IePEKTax OKPEMHUX KOHCTPYKIIIH.

Bce e Bumarae npaBWIbHOTO MPUUHATTS PIIICHHS 100 YCYHEHHS Y BUIPABICHHS
nedeKxTy Ta nonepeKeHHs MOMUIOK aHAIOTIYHOrO Xapakrepy [2—3].

[ocunenns (miacuiIeHHs) — KOMIUIEKC 3aXO[iB, sIKi 3a0€3MeYyl0Th HOPMaJbHI YMOBH
eKCIUTyaTalii Oy/iBelb Ta KOHCTPYKIIM IIISXOM 301IbLICHHS HECY4Oi 3JaTHOCTI €JIEMEHTIB
MOPIBHSHO 3 TUMH, IO iCHYBaJIX Ha MOMEHT NPOBEACHHS 00CTe)KeH-HA. Tak, HapOIIlyBaHHS
nepepisy eJIeMEHTIB € ePEKTUBHUM BUAOM ImiicHiieHHs. [Ipr 1IbOMy BUKOPHCTOBYIOTh METOJIN
BCTaHOBJICHHSI 0001MU a00 A0AaBaHHs IapiB Matepiany (puc. 1).

Ob6oiima — crneniagbHa KOHCTPYKLIS, KA, OOTUCKYIOUM KOHCTPYKTUBHHI €JIeMEHT 13
IBOX OOKIB a0 10 mepuMeTpy nepepizy, MiABHIIYE HOTO KOPCTKICTb.

Po3pi3HsI0Th 3BUYAiiHI Ta ONepeHbO HAMpyxkeHl 000iiMu. OO0WMU BUTOTOBIISIIOTH 13
3aJ1i300eToHy a00 CTalli Ta BUKOPUCTOBYIOTh, KOJIM € MOXKIIUBICTh MTOBHOTO 200 YacTKOBOTO
PO3BAHTAKCHHS CIEMEHTa HA MOMEHT HOTO ITiICHUIICHHS.

Puc. 1. [Ipuknan BcTaHOBIEHHS MiACUICHHS

Apmarypa 00OHMHM He 3B’s3aHa 3 apMaTypOIO OCHOBHOI'O Mepepidy, ajleé YacTHHHU
000¥MM TOBUHH1 OYyTH 3B’SI3aHUMHU M1k CO0OI0.

JIITEPATYPA
1. IBH B.1.1-7:2016 IToxexHa 6e3neka 06’ €KTiB OyAiBHULITBA. 3arajibHi BUMOTH.
2. IBH B.2.2-15:2019 Bbynuuku i cnopyau. 2Kutinosi OyauHku. OCHOBHI HOJIOKEHHS.
31 3miHor0 Ne 1.
3. ACTY b B.3.1-2:2016 PeMoHT 1 miACUJIEHHS HECYyYHUX 1 OTOpPOKYBAJIbHUX
OyaiBeTbHUX KOHCTPYKIIH Ta OCHOB Oy/IiBeJb 1 CIIOPY/I.
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V]IK 624.01

JOCAIJIPKEHHSA BIUIUBY XIMIYHOI AKTUBHOCTI IPYHTIB
HA CTIMKICTh ®YHJIAMEHTIB

Otpomt B.1O., HYII3Y
HK — Pamkesuu H.B., PhD, HYII3VY

XiMiYHAa aKTHUBHICTh T'PYHTIB BU3HAYAETHCS IXHBOKO 3/IaTHICTIO B3AEMOJISTH 3 XiMid-
HUMH PEUYOBHMHAMH Ta MiATPUMYBATH PI3HOMAHITHI XiMmiuHI mporecu. L{g BimacTUBICTh MOXe
BIUTMBATH K Ha MIrpalito 3a0pyHIOIYMX PedoBUH [1, 2], Tak i Ha cTaOUIBHICTH Oy/IiBEIb-
HUX KOHCTPYKLUiH, Oy/1iBeIb B IIOMY.

XiMiuyHa aKTUBHICTb IPYHTIB 3aJICKUTh BiJ pH peakiii, ckiiaay MiHepalbHUX Ta OpraHi-
YHUX PEUOBHH, IIOPUCTOCTI Ta CTPYKTYPHU IPYHTY, HAsIBHOCTI 3a0pyAHIOI0UMX peuoBuH [1, 3].

Cepiio3Hy HeOe3MeKy CTaHOBUTH KOPO3is OyniBebHUX MaTepianiB. OauH i3 croco0iB,
SKUM XiMIUHI peakuii MOXYTh CIPUYUHUTH KOPO3il0, — II€ B3a€MO/IiSl METAJIECBUX EJIEMEHTIB
dbyHIaMEeHTY 3 BOJOIO 1 KHCHEM B MOBITPI.

Hacminkamu kopo3ii €:

— BTpaTa MILHOCTI CTaJeBUX KOHCTPYKIIiH, TaKUX K apMaTypa, 110 MO>K€ BILUTUHYTH
Ha CTiHKiCTh PyHAaMEHTY (OyIiBi);

— pyliHyBaHHS (PO3KOJIIOBaHHS ) OETOHY, 1110 3aXHILAE CTAJIEBI KOMIIOHEHTH BiJl KOPO3ii;

— BTpara ajaresii MiXK CTAJIEBOIO apMaTypor0 Ta OETOHOM, IO 3MEHIIyE €(eKTUBHICTD
apMartypu y nepeiadi Hamnpy>KeHb;

— CKOPOYEHHS TPUBAJIOCTI CIIYX OU (PyHIaMEHTY.

JlocimkeHHs: XIMIYHOT aKTUBHOCTI IPYHTIB JIONIOMarae iH>xeHepaM po3po0iaTy OLIbII
CTiHKi Ta JOBroBiuHi pyHIaMeHTH 1711 OyniBenb. JlocimiKeHHs MOXKYTh OyTH pi3zHOT Moampi-
Kallii B 3aJIe)KHOCTI Bl KOHKPETHUX BUMOT. OCHOBHUMU KpOKaMu €: 30ip BUX1THOT iHpopMa-
i1 PO Micle TOCIiKEHHs, HacaMmIiepe, reorpadigyHe MoJ0oKeHHsI, KIIiMaT, IPUPOIHI YMOBU
1 iICTOpis BUKOPUCTAHHS 3€MENIbHOT AUISHKH; 301p Mpo0 IPyHTY; TPAHCIOPTYBaHHS Ta 30epi-
TaHHA MPo0; MAroTOBKA MPOO 10 aHaNi3y; BU3SHAYCHHS OCHOBHUX XIMIYHHX IapaMeTpiB; aHa-
713 BKKMX METaliB, BCTAHOBJIECHHS BMICTY OpraHiYHUX PEYOBMH; aHAJII3 Pe3yJbTaTiB.

VYrpaBiiHHS Ta PEeryjrOBaHHS XIMIYHOIO aKTHBHICTIO IPYHTIB € Ba)KJIMBOIO 3aJaucio
Juis 3a0e31edyeHHs e()eKTUBHOTO BUKOPUCTAHHS 3eMENIbHUX PECcypciB, 3a0e3neueHHs Oe3neku
B OyIBHUIITBI.
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VJIK 519.6

BU3HAYAHHA TEIIJIOBOT'O BUITPOMIHIOBAHH
BIJI TOKEXKI PO3JIMBY I'OPIOYOI PIIUHA

[TaBnenko M.O., HYILI3Y
HK — Omnitinuk B.B., k.1.H., mouenrt, HYL[3Y

3HayHa KUIbKICTh HaJ3BHUYAHUX CUTYallil, 110 BUHUKAIOTh MPH TPAHCIOPTYBaHHI, Ie-
pepoOii i 30epiranai HadTH 1 HAQTOMPOAYKTIB, IOYNHAETHCS 3 aBAPIHHOTO pO3NUBY piauHU [1].
Haiibinbiry Hebe3neky mpu 1boMy sBJsIE ii cranaxyBaHHs. Lle cTBOproe 3arpo3y po3moBCIOJ-
YKCHHS TIOXKEXKi Ha CYCIIHI IpupoaHi tanamadtu [2] Ta TexHonorivHi 00’ektu. Harpis craneBux
CTIHOK pe3epByapiB 3 HA(PTOMPOAYKTaMH J0 TEMIIEpaTypH caMOCHallaxyBaHHS MapiB piAWHU
MOJKE€ TIPU3BECTH JI0 BUOYXY MAPOMOBITPSIHOI CyMillll B Ta30BOMY IPOCTOPI pe3epByapa (SKIIOo
KOHIIEHTpAIlisl MapiB 3HAXOJUTHCS MDK HIDKHBOIO Ta BEPXHbOK KOHILIEHTPALIMHUMH MEXaMH
PO3IOBCIOKEHHS TIOJIyM s1) a00 710 TOPIHHS MapiB HA BUXOJI 3 JUXAJIBHUX MPHCTPOIB (SKIIO
KOHIICHTpAIlisl TapiB MEPEBUIIYE BEPXHIO KOHIICHTPAIIIHY MEXY PO3MOBCIOKEHHSI TTOTYM 5).
Takox TEMJIOBHUIA BIUIMB MOKEXI MIPU3BOIUTH IO BTPATH MIITHOCTI CTaJICBUMH KOHCTPYKIISIMH 1
posrepMeTu3ailii ¢anneBux 3’€qHanb. [lle oMHIM HACTIAKOM TaKUX aBapiil € 3a0pyJHEHHS iI-
3eMHHX 1 PIYKOBHX BOJ BHACIIJIOK MPOCOYEHHS PIIUHM BIIHO IPYHTY Ta BUKWJ HeOE3NeUHHX
peuoBHH B atMocepy. Po3noBcropkyrouncy Ha 3HAYHI BiJICTaHi, BOHU iICTOTHO BIUIMBAIOTh HA
CTaH TIOBITPS 1 CTBOPIOIOTH PU3UKH JUIS HACEIICHHSI.

O0’€eKTOM JOCTIKEHHS € MPOoLIeC TOPiHHS PiIMHU B OaceliHi, a MpeaIMeTOM JIOCIIIKEH-
HSl — XapaKTEPUCTUKH BUITAJIKOBOTO MPOIIECY, IO OMHCYE TETIOBUI MOTIK BUIIPOMIHIOBAHHSIM.
Takumu, 30kpema, € 3aKOH PO3NOALTY, MaTeMaTUYHE OYIKYBaHHS 1 KopensiitHa QyHkuis. Oc-
HOBHA TINOTe3a JOCIIIPKEHHS — TEIUIOBHH MOTIK BUIIPOMIHIOBAHHSIM MOXKE OYTH TIpE/ICTaBIIC-
HUI SIK BUMAJAKOBUI MPOIEC 3 HOPMAILHUM 3aKOHOM PO3MOIUTY 1 IIEBHOIO KOPENSILIHHO (QyHK-
1i€r0. OCHOBHUM TPHITYIICHHSIM € €pTrOJJMYHICTD 1 CTAI[IOHAPHICTH BUIIAIKOBOTO IPOIIECY.

Jlis BU3HAUEHHS XapaKTEPUCTHK BUIIAJKOBUX IyJbCALlil MOJIyM sl HaJ PO3JIHUBOM pi-
auHA OyJI0 TPOBEEHO EKCIIEPHMEHTANIbHE JIOCIIHKEHHSI TOPIHHS BiAPAIlbOBAaHOTO MOTOP-
HOTO MacTHJIa B TIPAMOKYTHOMY 6aceitni posmipamu 9,5 x 8,7 m2. TIpoBoaunacs Bigeosifomka
MpoLieCy TOPiHHS 3 HACTYIHHUM aHaJIi30M KOXKHOTO KaJpy, Ha MIJCTaBl SIKOTO BHU3HAYajacs
IUIOINA MOTIEPEYHOro nepepizy. BuMiproBaHHS IIUIBHOCTI TEIUIOBOIO MOTOKY MPOBOAMIIOCS 32
noromoror 6omometpa BII-2. [Ins ominku mapaMeTpiB po3MOALTY, TIEPEBIPKH TIMOTE3U MPO
3aKOH PO3IOJILTY BUKOPUCTOBYBAJIMCS METOAM MaTeMaTUYHOI CTAaTUCTUKU. J{J1s1 OLiHKK mapa-
METpIB KOpeJsiiHOi (yHKIT OyJ0 3aCTOCOBAaHO METOJ HaWIIBUALIOrO ciycKy. /lis Bpaxy-
BaHHS BIUIMBY BUIA/IKOBUX MyJbCalliil MPU BUMIPIOBaHHI IIIJIBHOCTI TEMJIOBOTO MOTOKY OYJI0
BUKOPUCTAHO METOIM TE€OPIi yIPaBIiHHS.
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VJIK 351.861

JOCAIJIKEHHS BOTHE3AXUCHOI 3IATHOCTI BOI'HE3AXHCHHX
HOKPUTTIB UIAA BY AIBEJIbBHUX KOHCTPYKIIHN

ITapamonosa K.O., HYLI3Y
HK — 3onkina €.C., PhD, HYILI3Y

BornezaxucHa epeKTUBHICTh TMOKPHUTTIB JUIS MPOTHUIIOKEKHOTO 3aXHCTy METaJeBHX
KOHCTPYKIII TaKOX BH3HAYAETHCS YaCOM BiJI MOYATKY TEMIIEPATypHOTO BILTHUBY 0 MOMEHTY
JOCSATHEHHS! KOHCTPYKIII€I0 KPUTUYHOI TeMrepaTypH. Kputuuna temmneparypa Aisi KOHCTPYK-
11 3 Pi3HUX cTayel B cepenubomy ckianae 470-550 °C, 3 amoMiHieBUX cruiaBiB — 165-225 °C.
3riJHO METOly BH3HAYCHHS BOTHE3aXMCHOI 3/IaTHOCTI BOIHE3aXMCHUX MOKPHBIB s OyliBe-
apHUX KoHCTpyKIii 3 Metany JCTY-H-IT b B.1.1-29:2010 [1] KpUTHYHOIO BBa)Ka€ThCSI TEM-
neparypa, 110 nepeBuIlye noyarkone ii 3HaueHHs Ha 480 °C.

CyTh MeTOMy TOJIATAE y BU3HAYCHHI Yacy MPOTPiBaHHS J0 KPUTUYIHOI TEMIIEpaTypH
(500 °C) 3pa3ka metaneBoi macTuar po3Mipom 120x120%3 MM , 110 3aXwIeHa JOCIiIKyBa-
HUM BOTHE3aXMCHHUM MOKPUTTSAM. HarpiBaHHs MIaCTUHM 3A1MCHIOIOTHCS Y BUMPOOYBAJIbHIM 11e-
4i, OCHAIICHI! eJeKTPUYHUMH HarpiBayamu. Cxema BUIPOOYBAILHOI 1Te4i HaBeleHa Ha puc.l.

a)

Puc. 1. Obnagnanns, sike Oyj0 BUKOPHCTaHO JUISl MOPIBHSJIBHOI OIMIHKK BOTHE3aXHCHOT

e(eKTUBHOCTI BOTHE3aXUCHUX TIOKPHTTIB: a — CXeMa BUIPOOyBaJbHOI 1edi: 1 — mpunas st Qikca-

i Temreparypu; 2 — tepmonapy; 3 — 010K yTpuMyBaua 3pas3ka; 4 — JOCIIIHUN 3pa3oK (I1acTuHa

13 HaHECEeHHM BOTHE3aXMCHUM IMOKPUTTIM); 5 — HarpiBaJlbHUNA €lIeMeHT; 6 — TEIUIoi30sLis; 6 —
npuiiaj Qikcailii TemrepaTypu

3HATTS 3HAYeHb TEMIIEpaTypH 3iMCHIOBAIM 3a JIOMOMOror Tepmomnap tumy L ta 24-x
KaHaIbHOTO Npuiany ¢ikcanii Temneparypu (puc. 1, 6). {1 KOHTposr0 TemrepaTrypu Beepe-
JIHI HarpiBaJIbHOT KaMepy BUKOPUCTOBYBAIIM OJIHY TepMoriapy. JJist KOHTPOIIO TeMIepaTypH
3BOPOTHOI'O BiJl HarpiBajbHOI KaMepu OOKY NMJIACTUHKM BUKOPHUCTOBYBAIU I1’ATh TEPMOIap,
PO3MIILIEHUX Yy IT’ATH TOYKaX: MepIla — B TEOMETPUUYHOMY LIEHTPi 3pa3Ka, a I1e YOTUPH — piB-
HOBIJIJIAJICH] B1Jl IIEHTPAJIbHOI TOYKU TIO JlaroHaji, Ha BIACTaHi, o JopiBHIOE 0,25 TOBXUHU
miel aJiaroHaln.

Jis moOyioBH 3aJIeXKHOCTI TeMIepaTypH 30BHILIIHBOI CTOPOHHU IUIACTMHHU BiJ Yacy
Opasiu cepesiHe apupMEeTHIHE 3HAYECHHS TEMIIEPAaTypH, BUMIPSIHE y I’ SITH TOUYKaX.
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VIIK 343.22
MIJICTABHA AJIMIHICTPATUBHOI BIAIOBIJAJIBHOCTI

[Tapamonona K.O., HYLI3Y
HK — JIynenko T.O., k.xepx.ymp., nouent, HYL3Y

[TincTaBu MPUTITHEHHS 0 OPUIUYHOI BIAMOBIIATHHOCTI — II€ CYKYIHICTh 0OCTAaBHH,
HasBHICTh SKMX POOUTH IOPUANYHY BiJIOBIIAIBHICTE MOXIMBOMW. 11lo10 TepmiHa «miacTaBu
aJIMiHICTPATUBHOI BiAMOBIJAIBHOCTI», TO 3aKOHOJJaBYE MOT0 3aKpIIICHHS BIICYTHE. 3arajiom,
B IOPUIMYHOMY PO3YyMIHHI IIed TepMiH O3Hauya€ NPaBOBHM HACIiOK BUMHEHHS IPOCTYIKY,
MOKJIalaHHsT Ha 0co0y OOOB’S3Ky BIJIMOBIAATH 3a MOPYIIEHHS MPaBOBOI 3a00pPOHU TEpe.
JIEP>KaBOIO 1 TOHECTH BCi MepeidaveHi 3a 11e 3aKOHOM CaHKITl.

VY Teopii anMiHICTpPAaTUBHOTO MpaBa NPUNHHATO BUAUIATH TPH MiJACTaBH aJIMiHICTpaTHB-
HOI1 BiJIMTOBIIaJIbHOCTI: ()aKTHYHY, HOPMATHBHY Ta IPOLIECYyaIbHY.

DaKTUYHOIO MiICTABOIO aIMIHICTPATUBHOI BIAMOBITATBHOCTI € BUMHEHHS aMiHICTpa-
TUBHOTO IpaBonopyueHHs (mpoctynky). Tak, y u. 1 ct. 9 Kogekcy Ykpainu npo aaMminicTpa-
TUBHI IPaBOMOPYIIEHHS BU3HAUEHO aJIMiHICTPAaTUBHE MPABOMOPYIICHHS (IPOCTYTIOK) SIK MPO-
TUIIPaBHY, BUHHY (YMHCHY a00 HE0OepeXHY) Ait0 YU Oe3/iSUIbHICTD, sIKa MOCITae Ha TPOMa-
CHKUI TIOPSI/IOK, BIACHICTb, MpaBa 1 CBOOOIM T'POMAJISIH, Ha BCTAHOBJICHUU MOPSAIOK YIpPaB-
JHHSA 1 32 SKe 3aKOHOM Tepe0adeHo aIMiHICTPaTUBHY BiIMOBIAaIbHICTD [1].

HopmaTtrBHOIO miicTaBOIO aJMiHICTPATUBHOI BIIIOBINAIBHOCTI € CUCTEMa HOPM, SIKi 3a-
KPIIUTIOIOTh CKJIQJN aIMiHICTPATUBHUX MPOCTYIKIB, CUCTEMY a/IMiHICTPaTUBHUX CTATHEHb, KOJIO
Cy0’€KTiB, HAIUIEHUX MPABOM 3aCTOCOBYBATH aIMIHICTPATHBHI CTSATHEHHS 1 MPOLIEIYPY MPUTAT-
HEHHsI 10 aIMIHICTpaTUBHOI BiAMOBiAaIbHOCTI. OCHOBHMM HOPMAaTHBHUM aKTOM IIPO aJIMIHICT-
paTuBHY BinnoBinansHicTh € Komeke Ykpainu mpo aaMiHICTPaTHBHI TPABOMOPYILICHHSI.

[IpouecyanpHOO MiICTaBOIO aAMIHICTPATUBHOI BiANOBIJATBHOCTI € aIMiHICTPAaTUBHUN
aKT KOMIIETEHTHOTO OpPTraHy IpO HAKJIAJCHHS KOHKPETHOTO aJIMIHICTPAaTUBHOTO CTSATHEHHS 3a
KOHKPETHUH aJMiHICTPaTUBHUM MMPOCTYNOK Ha KOHKPETHY BUHHY 0CO0Y.

Crin 3ayBaKuTH, IO I HACTAHHS aIMIHICTPATUBHOI BiAMOBIIATBHOCTI HEOOXiTHA
HasBHICTh YCIX TPHOX MijACTaB, TOOTO, y Taly3i aAMiHICTPAaTUBHOTO IpaBa MiJCTaBU IOPUANY-
HOI BIJIOB1IaJIbHOCTI CTAHOBJIATH TPUEANHY KOHCTpYKIito. [Ipu 1ipoMy, BUIEBKa3aH1 Mijic-
TaBU MarOTh OyTH PO3TAIIOBaHI B MEBHII MOCIIJOBHOCTI, NIEPII 3a BCe, IOBUHHA OyTH HOpMa,
10 BCTAHOBJIIOE OOOB’SI30K 1 CAHKIIIIO 32 HOr0 HEBUKOHAHHS, ITOTIM MOK€ BUHUKHYTH (aKTH-
YHa MiJIcTaBa — NPOTUIIPABHE JAISHHSA, 1 JIMIIE 32 HAIBHOCTI HOPMH 1 JIISIHHS, 110 ii HOpYyILIyE,
YHOBHOBAKEHUI Cy0’€KT y BCTAHOBJICHOMY 3aKOHOM IOPSJIKY BIIpaBl MPU3HAYUTH TOH uu
IHIIMH BUJA agMIHICTPaTUBHOIO CTATHEHHS 3a aJMIHICTPAaTUBHE INpaBoNopyleHHs. binbiie
TOT0, BUXOSIYM 3 TOTO, III0 HOPMAaTUBHA, (paKTHYHA Ta MpoIlecyalibHa ITiICTaBa € HEPO3PUBHO
B3a€MOIIOB’SI3aHUMHU — BIJICYTHICTbh HaBITh OJIHIET 3 X CKJIAJOBUX YHEMOJKJIMBIIIOE 3aCTOCY-
BaHHS aIMIHICTPATHUBHOI BIJIOBIJAIHHOCTI 3arajioM.
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VJIK 614.8

BU3HAYEHHSA HAJUIMIIKOBOI'O TUCKY BUBYXY
ITPU ABAPISIX HA HA®TOBA3AX

[Tikanos M.B., ITicknoga /1.0., HYLI3Y
HK — Kanpuenko S1.1O., PhD, HYILI3Y

Ha nanwii MOMEHT OJHI€O 13 HAWTOJOBHINIMX MPUYMH 3aiiMaHHs HadToOa3 € X MacI-
TaOHMI 0OCTPLJI, pe3yIbTATOM SKOTO MOXE OYTH YIIKOJDKSHHS pe3epByapy 3 HadTOr, B HACII-
JIOK YOTO YTBOPIOETHCS YAapHA XBHJIS, SIKa MOXE HECTH 3arpo3y JjIsi OTOYYIOUYHX | HAaBKOJIHIII-
HBOT'O CEPEIOBHILA.

Buxin Hadtu 3 pesepByapy Ha TEPUTOPII0 pe3epBYapHOTO MApKy MpPHU BiICYTHOCTI
MUTTEBOTO 3aliMaHHsI Ta MIBHAKOCTI BITpy MeHIIe 1 M/C, CyNnpOBOIKY€ETHCSI YTBOPCHHSM I1a-
POMOBITPSHUX CyMilllel — 30H BHOyXOHeOe3MeuyHnX KOHIEeHTpaliid. [Ipn KOHTakTi maiuBHOL
NapOTOBITPSIHOI CyMillli 3 JHKEPEIOM 3allalfOBaHHS, MOXIINBO, 1i MIBUIKE 3TrOPSIHHS 3 yTBO-
PEHHSIM XBHJII TUCKY a00 yAapHOI XBHJII, BIUIMB SKOi MOXKE MPU3BECTU 0 3arudeni JIIoaeH.
BincraHi npu sSIKUX JIFOJJMHA MOXE OTPUMATH Pi3HI CTYIEHI YpaXCHHs YIapHOI XBHUIICIO, KA
YTBOPHIJIACH BHACIIIIOK JIOKAJILHOI pO3repMeTH3allii pe3epByapy 3 HaQTOr0, MOBHOI po3repme-
TU3allil pe3epByapy 0e3 yTBOpEHHS XBHJII MPOPUBY Ta MOBHOT PO3repMETH3allil 3 YTBOPESHHIM
XBUJI1 IPOPUBY 17151 pe3epByapiB 06’emom 5000 M, mpencrasieni y Tadm. 1.

Ta6n. 1. CtyneHi ypakeHHs JI0AMHU BHOYX0BOIO XBHIICHO (pe3epByap 5000 m?)

Cryninb ypaskeHHs Pagiyc ypaxkenns, M
JlokanabHa po3repmMeTu3anis

Jlerki 80-180

Cepemni 40-80

Baxki <40
Haaro Baxki —
IloBHa po3repmern3auisi 63 YTBOpPeHHsI XBIWJIi IPOPUBY

Jlerki 175-400
CepenHi 105-175
Baxxki <105

Hanro Baxki —
IloBHa po3repMeTHn3auisi 3 YTBOPEeHHSIM XBHIJIi MPOPUBY

Jlerki 830-1700
Cepenni 540-830
Baxki 290-540
Hanaro Baxki <290

I3 ananizy miei TaGnuill BUTIKAE, 1110 JIETKI ypa)keHHs IPU JIOKaJIbHIA po3repMeTu3anii
MOKJIMBO oTpuMatu Ha BifcTtaHi 80-180 merpiB, Baxki Ha BiacTaHi meHie 40 metpis. [Ipu
MOBHIHN po3repMmern3ailii 6€3 yTBOPEHHS XBHIII IPOPUBY JIETKI YPaKEHHS MOXKJIMBO OTPUMATH
Ha BijacTtaHi 175-400 MeTpiB, a BakKi Ha BijcTaHi He MeHuIe 105 meTpiB. A B pe3yibTaTi HOB-
HOI po3repMeTn3allii 3 YTBOPEHHSM XBWJII MPOPUBY MOXIIMBO OTPHUMATH HAATO BaXKi ypa-
KEHHS SKIIO 3HAXOAUTHUCH Ha BIJCTaH1 MeHI HiX 290 MeTpiB.
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VJIK 614.8

OIIHKA IHTEHCUBHOCTI TEIIVIOBOI'O BUITPOMIHIOBAHHA ITPU
IMOZKEXI PO3JIUBY HA®TOIIPOAYKTIB

[Ticknosa /1.0., HYII3Y
HK — Kanpuenko S1.1O., PhD, HYLI3Y

B pe3ynbrari macmrabHux oO0CTpisiB HadhTOOa3 Ta iX MOJANBIIOTO TOPIHHS OYyJIO MPo-
BEJICHO aHaJi3 CTATUCTHYHUX JaHHUX 3 METOI 30€pex eHHs CTIHKOCTI CyCiIHIX pe3epByapis,
BUHUKHEHHS HOBHX BOTHUII MOXKEX1 Ta 30epeKeHHs KUTTIB Jtofeil. bynu po3risHyTi Tpu
MOJKJIUBI CUTYallii BAHUKHEHHS Ta PO3BUTKY MOXKEXK1 B pe3epPByapHOMY MApPKY:

— JIOKaJlbHA po3repMeTu3allis IpUiMaIbHOTO Y PO3/1aBajIbHOrO MaTpyOKiB Ha pe3ep-
Byapi 3 BUHUKHEHHSIM TOXEeX1 MPOTOKK Ha(TH y 0OBayBaHHi,

— IOBHA pPO3repMeTH3allisi KOPIyCy pe3epByapa 3 MOsIBOIO MOKEXI,

— po3yuBY HaTH 1O BCii IO aBTOMOOLISI 0OBATYBaHHS;

— pyiiHarlis pe3epByapa 3 yTBOPEHHSM TiAPOJIMHAMIYHOI XBUJI, 1110, TOPUTH, LII0 BUXO-
JIUTH 32 MEKi 00BaITyBaHHS;

[HTeHCHBHICTh TEMJIOBOTO BUIIPpOMiHIOBaHHS Bu3HauaeThes 3a JCTY b B.1.1-
36:2016 [1]. HocmimkeHnHns Oynu mpoBeneHi Uil pesepByapa 06’emom 5000 M3, BUCOTOIO —
12 m, niametpom — 22,8 M. Y Taba. 1 mpuBeaeHO 3alIeKHICTh CTYIEHIO YPa)XKeHHS BiJl BiACTaH1
710 BOTHHILA PO3JIMBY Ha(TH.

Tabm. 1. 3aieXHICTh CTYNIEHIO YPa)KSHHS BiJl BiJICTaHi 1O BOTHUINA PO3JIUBY Ha)TH

CTyninb MOKJIUBUX HACTIIKIB JAucranmis, M
IToBHa
JlokanbHa IToBHa posrepme-
. . | posrepmeru-
po3repMeTn- | TH3amis 0e3 XBHIIi .
. 3allis 3 XBU-
3aris MIPOPUBY
JICT0 TIPOPUBY
bes nera aCITi JIKi oTsI-
HETaTUBHUX HACIIAKIB TPOTS 160 425 1180
T'OM TPHBAJIOTO Yacy
besneuno 10 OpeseHTo-
MEYHO JUsl JIOMHU B Ope3eHT 80 240 200
BOMY OJIsi31
Hecrepmanii 6inb gepes 20...30 c;
omik 1-ro crymens uepes 15...20 c; 65 185 545
omik 2-ro crynens gepes 30...40 c.

I3 ananizy wiei TabnuIl BUTIKAeE, 110 HABITh MPU TOPIHHI Ha(THU BHACIIJIOK JIOKAJb-
HOTO PO3JUBY Oe3ledHa BiACTaHb JUIS JIIOAMHU 0€3 CHeliaJbHOrO TePMO3aXMCHOTO OMSrY
ckiagae moHaiMenme 160 merpis, 80 MeTpiB ISl JTIOJUHU B OPE3EHTOBOMY OJifA31, @ BKE
yepe3 15-20 cekyna Ha BiacTaHi 65 MeTpiB MOXKJIMBE OTPUMaHHs omikiB 1-ro crynens. [Ipu
MOBHIN po3repMmeru3ailii 6e3 XBUJIl MPOPUBY O€3MEYHOIO AJIS JIOAUHM sIKAa 3HaXOIUThCS Oe3
3aXMCHOTO OJATY € BIJICTaHb LIOHalMeHmIe 425 MeTpiB, Ui JIIOJUHU B CIELiaTbHOMY 3aXHuc-
HOMY ofs31 240 MeTpiB, OTpUMaHHS OMIKIB 1-TO cTyneHs Bxke MoxiuBe yepe3 15-20 cexyHa.
ITpu nmoBHi po3repMeTH3allii 3 XBUJICIO NPOPUBY Oe3MedHa BiACTaHb JJIS JIIOJUHM sKa 3HaXO-
IUThCs 0e3 crerianbHOro 3axucHoro oniary € 1180 merpis, 3 3axucHumM oxasrom 700 meTpis,
SK MPaBUJIO OTPUMAHHS OIIKIB MEPIIOro CTyHeHs MOKiIuBe yepe3 15-20 cekyH.

JITEPATYPA
1. ACTY b B.1.1-36:2016 «Bu3naueHHs kareropiii npumiiieHb, OyAMHKIB Ta 30BHIIII-
HiX YCTaHOBOK 32 BUOYXOMOXKEKHOIO Ta MOXKENKHOI0 HEOE3MMEKOI0»

80



VJIK 614.8
PI3HOBM/IY ITEPBUHHMX 3ACOBIB IMOKEKOT ACIHHS

Iloitmanosa b.J1., HYLI3Y
HK — Kapnosa JI.I., HYL[3Y

VY pykax HaBYEHOI JIIOJIMHH NOPTATUBHI BOTHETACHUKH € YYJJOBUM IHCTPYMEHTOM JIJISt
3aXMCTY JIFOJIEH 1 MaifHa BiJ MOXEKI Ha paHHIX cramisx [1]. Po3riasHeMo OCHOBHI BHIU IEp-
BUHHHX 3aC001B MOXKEKOTaCiHHS.

BonsHi BOrHEracHUKH MPECTaBISAIOTH COOOI0 BOTHETaCHUH 3aci0 B SIKOMY BOJA € OC-
HOBHOIO PIMHOIO, sIKa BUKOPUCTOBYETHCS, X0Ua 1HOJI TaKOXK JTOJAI0ThCs 1HIN q00aBku. He-
JIOJTIK BOASIHUX BOTHETACHUKIB MOJIATA€ B TOMY, IO BOHM HENPHUIATHI /Ui BUKOPUCTAHHS B
YMOBaxX 3aMep3aHHs, OCKUIBKHA BOJa BCEpEAMHI 3aMep3a€ i poOMTh BOTHETACHUK HETIPHIAT-
HUM /151 BAKOPUCTaHHS.

BorueracHuku BOISIHOTO TyMaHy — II€ THIT BOJASIHUX BOTHETACHUKIB, SIKi BUKOPHCTO-
BYIOTh JIUCTHJILOBAHY BOJIy Ta BUITYCKAalOTh 11 y BUIJISII APIOHOTO OpPU3KH 3aMICTh CYIIBHO-
r'0 MOTOKY. BOrHeracCHUKH BOJSTHOTO TyMaHy BUKOPUCTOBYIOTBCS TaM, Jie 3a0pyTHEHHS B He-
PETryJIbOBaHUX JDKepenax BOAM MOXKYTh 3aBJaTH HaJIMIpHOI IIKOIM IMepcoHany ado oOman-
HaHHIO [2]. Tumosi 06yacTi 3aCTOCYBaHHsI BKJIFOYAKOTh OINEpalliiiHi, My3ei Ta KHIKKOBI KOJie-
K.

ByrnekucnorHi Boraeracanku. OCHOBHA TiepeBara BOTHEIACHUKIB 3 BYTJICKHCIUM Ta30M
(CO2) nossirae B ToMy, 1110 3aCi0 HE 3aJIMIIIAE 3QIMIIKIB MICIsi BAKOPHCTaHHS. Lle Moske OyTH CyT-
TEBUM (HaKTOPOM, KOJIM TIOTPIOSH 3aXKCT JETIKATHOTO Ta IOPOTOrO €IEKTPOHHOTO 00J1aTHAHHSI.

Cyxi XiMiYHi BOTHETaCHUKH. BorHeracHa pe4oBHHA, SIKa BHKOPHUCTOBYETHCS B IIHX
HPUCTPOSIX, SIBJISE COOOI0 MOPOMIOK, IO CKJIAAAETHCS 3 JyKe ApiOHMX yacTWHOK. Boruerac-
HUKU CYXOT'0 XIMIYHOTO THIy MalOTh CIelianbHy 00poOKy, ska 3a0e3neuye HaJIeKHy MPOIy-
CKHY 3/IaTHICTb, 320€3Me4yI04H CTIHKICTh 0 YIIUTBHEHHS Ta TOTJIMHAHHS BOJIOTH.

BorneracHa pe4oBHHa, 5Sika BUKOPHCTOBYETHCSI Y BOJIOTHX XIMIYHUX BOTHETAaCHUKAX,
PO3IIMPIOETHCS MiJ Yac KOHTAKTY 3 MaJalouol0 OJIEI0, YTBOPIOIOYH MOBEPX HHOTO KOBIPY,
sKa 3arodirae MOBTOPHOMY 3aliMaHHIO LUISIXOM OXOJIO/DKEHHS Ta 3aaylleHHs o0xacTi, a Ta-
KOXX OJIOKYBaHHS IOCTYITY KHUCHIO.

JITEPATYPA
1. Kazsp M.M., benpiii .1, CranicnaBuyk O.B. OcHOBH 0XOpoHHM mparlli, 6e3meKu
KUTTEISTIBHOCTI Ta IMBUIBHOTO 3axucTy HaceneHHs.: Hapu. moc. Kuis: Konmop, 2012.
C. 90-108.
2. Ilpo 3atBepmxeHHs IlpaBuin mokexHoi Oe3mekn B YKpaiHi: 3akoH YKpaiHu Bif
30.12.2014 p. Ne 1417. URL.: https://zakon.rada.gov.ua/laws/show/z0252-15#Text.
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VIIK 621.22

HEBE3IIEKA I'I®IPOTEXHIYHUX CIIOPY |
1 YAC BOEHHOI'O CTAHY

ITonor’stH A.B., HYII3Y
HK — besyrna 10.C., k.1.H., nouent, HYLI3Y

J10 OCHOBHUX T1IPOTEXHIYHUX CIOPY, pyHHYBaHHS SKUX MPU3BOAUTH A0 TiIpOAHHA-
MIYHHX aBapii, BiTHOCATHCS rpedili, Bogo3alipHi Ta BoAo30ipHi cnopyau (mwo3u). Karact-
podiuHe 3aTOIUICHHS, 110 € HACIIIKOM TiIpOJIMHAMIYHOI aBapii, MOJIATae y CTPIMKOMY 3aTOI-
JICHHS MiCIIEBOCTI XBMJICIO TIpopuBy [1].

MacmmTabu HacHiaKiB T1IPOAUHAMIYHMX aBapid 3ajekarh Bijl: MapaMeTpiB Ta TEXHIY-
HOT'O CTaHy TipoBy3ia [2]; XxapakTepy Ta CTyIeHs pyHHyBaHHs rpe0ii; o0CsriB 3anaciB BOIu
B BOJIOCXOBHIIII; XapaKTEPUCTUK XBUJIl IPOPUBY; PelIbe]y MICIEBOCTI; CE30HY Ta Yacy J00Hu
nonii Ta 6ararbox iHmMUX (hakTopiB. OcOOIMBO BEIIMKI BTPATH HACEICHHIO Ta 3HAYHI 30MTKHU
CLIbCHKOMY TOCTIOAAPCTBY MOKYTh OYTH 3amlOJIisiHI MPU KacKaJHOMY PO3TallyBaHHI TiIpOBY-
3J1iB, TaK SIK y PE3yJIbTaTi pyWHYBaHHS BHUIIEIIE)KAUOTO TiIPOBY3JIa XBWIIS, IO YTBOPIOETHCS
OyJie MPU3BOJUTH 10 PYHHYBaHHS IpeOemb T1IpOBY3IIiB, pO3TAIIOBAHUX HIDKYE TEUil PIUKU.

[TpopHB TigPOTEXHIYHUX CIIOPYJ MOXE CTAaTHCS 4Yepe3 BILTUB MPUPOTHUX SBUII (3eM-
JETpycy, yparany, o0Baily, 3CyBY TOINO), KOHCTPYKTHBHHX Je(eKTiB, MOPYILICHHS MPaBUII
eKCIUTyaTallii, BIUTMBY TaBOJKIB, pyHHYBaHHS OCHOBHU TI'peOJii TOMIO., @ Y BOEHHHN 4Yac — SIK
pe3yNbTaT BIUIMBY MO HUX 3aC00IB ypakeHHA. Y XOAl BICBKOBUX il T1IpOJWHAMIYHI pyH-
HaIlil BAKOPHCTOBYIOTHCS JIUIS 3aTOTUICHHS BEJTMKUX TepuTopii [3].

CrpateriyHa poJsib TiIPOTEXHIYHUX CHOPY/ I YaC BOEHHOTO CTaHy MiJIITOBXHYE BH-
KOPHCTOBYBATH iX SIK 30pOFO THUCKY:

— BHACIIJOK IIIECTIPSIMOBAHOTO PYWHYBaHHS Aam0 1 rpe0esb, BOJOCXOBHIL MPH Bik-
CBKOBHUX JIiSIX 3aTOTUTIOFOTHCS BEJHKI JUISHKH 3€MITi, MPU I[bOMY BHCOKA IIBUIKICTH TIOTOKY
BOJM 3aBJAa€ 3HAYHOI IIKOJIU BIMCHKOBIM TEXHIIl Ta >KUBIA CUJII CYNPOTUBHUKA, 10, 3BICHO,
3YIIUHSE HACTYyNAJIbHE TIPOCYBAHHS,

— 3pocTaroya KUTbKiCTh Tpedenb, 10 Oy ayIoThCs, HaJae HeraTUBHUMN BIUTMB Ha HABKOJIH-
IITHE CEPEIOBUIIIE i CTBOPIOE 3arpo3y JUIsl HACEIICHUX ITyHKTIB, PO3TAIIIOBAHUX HIDKYEC 32 TEUI€TO;

— HACTIAKW HAJA3BUYANHMUX CUTYaIlild, [II0 BUHUKAIOTh B PEe3yJbTaTi pyiHHYBaHHSA TiApO-
TEXHIYHUX CHOPYJl Y 30HaX MPUKOPJOHHUX PIYOK Ta BOJHUX OaceliHiB, HETaTUBHO BIUIMBA-
I0Th Ha €KOJIOT1YHY 00CTaHOBKY;

— s 3armo0iraHHsg HETaTUBHUM SBHIIAM, OB’ S3aHUM 13 HacJiAKaMHM HaJI3BHYAMHAX
CUTYyallill B yMOBaX BOEHHOTO cTaHy, nepen ciyx0amu JICHC craButhes 3aBaaHHS po3poOKH
BJIOCKOHAJICHUX METO/IIB HABYAHHSI 3 TI1JITOTOBKH 3aXKUCTY HACEJIEHHs Ta 00’ €KTIB.

JITEPATYPA
1. IIpo HamioHanbHy 6e3neky Ykpainu: 3akoH Ykpainu Bif 21.06.2018 p. Ne 2469-
VIII. Binomocti BepxoBuoi Pagu Ykpainu, 2018, Ne 31, c1. 241.
2. bonpaps O. L., Muxaiinenko JI. €., Bamenko B. M, Jlammmn FO. C. CyyacHi npobnemu
riapoTexHIYHuX crnopy B Ykpaini. Bichuk HAH VYkpainu, 2014. Ne 2. C. 40-47.
3. Mosrosuit A. O. IMOBipHiCHa OIliHKa HaJ{IHHOCTI 1 0€3MeKH T1IPOTEXHIYHUX CIIOPY/T
KacKaJIiB T1ApOeTIeKTPOCTAHIIIH : AuC. A-pa TexH. Hayk: 05.23.01. Xapkis, 2019. 592 c.
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VJIK 614.841

MPOTHO3YBAHHS 3AJIMIIKOBOI'O TEPMIHY EKCIITYATAIIT 130JISALIIT
CIJIOBOI'O KABEJIIO

[Ipaconos 11.0., HYLI3Y
HK — I'puropenko O.M., k.T.H., HYLI3Y

3HaueHHs KabeapbHUX BUPOOIB HA CydYaCHOMY €Talll TEXHOJIOTTYHOTO PO3BUTKY JIFOACTBA
BAXKO MEPeoLiHUTU. SIK 1 Oyb-IKUil TEXHIYHUI NPUCTPiid, KaOenbHI BUPOOU MAaIOTh CKiHYEH-
HUW TepMiH eKcIutyatariii. TpuBamicTh mepioay HOpMaabHOI poOOTH KabeabHUX BHPOOIB (TYT,
i1 HOPMAJLHOIO POOOTOI0, MM PO3YMIEMO 3/IaTHICTH 130JIA11iT KabenbHUX BUPOOIB 3abe3medy-
BaTH HOPMATUBHUU OIip 130JIA11ii, 110 HE MoBHHEH OyTH MeHmuM 3a 0,5 MOM) 3a5iexuTh Bij
YMOB Horo ekcruryaTamii. [lepeBaHTakeHHsS €NEKTpUYHOI MEpexi, eKcIuTyartallisi KaOeiiB B
YMOBax Jii arpeCHBHOTO CEpEOBUINA, BIUTUBY BOJIOTH, 10HI3yIHOYOTO Ta TEIUIOBOTO BUIIPOMi-
HIOBaHHS MPHU3BOJIUTH JI0 TOTO, IO [IEH Mepioj] 3HAYHO CKOPOUYETHCS. TOMY aKTyaIbHUM ITH-
TaHHSIM € MPOTHO3YBAaHHS 3AJIMIIIKOBOTO TEPMIHY eKCIuTyartallii kabenbHuX BUpoOiB. Bupimen-
HS [[LOTO IMUTAHHS J03BOJISE 3aBYACHO TOTIEPEPKATH BUHUKHEHHSI aBapiiiHUX PEKUMIB POOOTH
KabenpHIX BUPOOIB 32 PaXyHOK 3aBYACHOTO OLIIHIOBAHHS CTaHY 130JIA11ii KaOelto.

Jlnist po3paxyHKy 3aJIMIIKOBOTO TEPMiHY eKCIuTyartarii 7,,, 130Js1ii KaOeIbHUX BUPO-

3me
01B MOYKHA CKOPUCTATHCS CIPOIIeHUMH Mojesimu [1] crapinus i3omsmii [1], siki BpaxoByIOTh
MOTY>KHICTh YAaCTKOBUX PO3PSAIB Ta MIBHIKICTh XIMIYHOI peakiii mij 4ac TepMI4HOI Ta Tep-
MOOKHCHIOBAJILHOI IECTPYKIIH 130JMIHHOTO MaTepiaiy, sika, B CBOIO UYepry, BU3SHAYAEThCS 32

3aK0HOM AppeHiyca. Bupas mns BusHaueHHs 7, , 3 ypaxXyBaHHSIM WMOBIpPHOCTI TIPOOOIO 130-

3me >

TS, Y IbOMY BUIIAIKY, MA€ BUTIIS;

|n&
NO

T =

3me

c-B-E”'KO-exp[—\L\;ﬁjj M

ne N, — KUIbKICTh MOJIEKYJI pEYOBUHH B OJMHHULI 00’€My B JaHMH MOMEHT dacy; N, — Kilb-
KICTb MOJIEKYJl PEUOBMHHU B OJAMHMIII 00’€My 0 MOYATKy pyWHYBaHHS; B — KoHCTaHTa; E —

HaHp}/')KeHiCTb CICKTPUYHOTO MOJIs; N — MOKA3HUK CTYIICH, IO 3aJIC)KUTH BiI[ TUITY Ta CTPYK-

Wa
K(T)=K, exp| - —= . o -
KT ) — xoedillieHT MBUAKOCTI XIMIYHUX peaklliii 3a TeM-

TypH Marepiany,
nepaTypu B JaHMM MOMEHT 4acy, Ko — KOHCTaHTa IIBHJIKOCTI peakilii 3akoHy AppeHiyca,
W, — eneprist aktuBaiiii, K — nocriiina bosnpimana, T — temneparypa B KenbBiHax, ¢ — koedilli-

€HT-MHOXXHUK, IIIO BU3HAYAECTHCA CI/IHepFiSMOM BIUIMBY TEMIICPATYpPH Ta CIACKTPUIHOIO I1OJIA.

JITEPATYPA
1. Haievskyi S., Balakireva S., Kulakov I. MaTematnuni Mozaeni Uil po3paxyHKy 1O-
Ka3HUKIB 3aJUIIIKOBOTO PECYPCY HEBITHOBIIOBATHPHUX KOMIUICKTYIOUYHX BUPOOIB PaioeIeKT-

poHHOi cucteMu Jitaka. CHCTeMHU YNpaBiiHHS, HaBiramii Ta 3B’s3Ky. 30IpHMK HayKOBHX
npaip. 2020. T. 3(61). C. 49-52.
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VIIK 624.01

PO3POBKA YHNCEJBbHOI MOJIEJII KOMILIEKCHOI'O OITHIOBAHHSI
BYIIBEJIb I CIIOPY ]

ITypnenko P.P., HYIL[3VY
HK — Otpom O.A., a.1.H., mpod., HYLIZY

HesBaxarouun Ha Te, 110 BCi pO3paxyHKOBI MPOrpaMHi KOMITJIEKCH 3aCHOBaHI Ha METO
kinueBux eneMeHTiB (MKE), y HopmaTtuBHIN 6a3i MpakTUYHO HE iCHY€ PEKOMEHJAIH 11010
CKJIQJIaHHsI caMoOi YHMCENbHOI MOeli OYIiBiIi, a TaKOX BIACYTHI €IWHI PEKOMEHJAII] 1010
BuOOpy TumiB KiHIeBux eiaemeHTiB (KE), siki 3qaTHI 3a06e3ne4nTi HeoOXiIHy TOUHICTh po3pa-
XYHKY YHCEIBHOI MOJIEI 3 ypaXyBaHHSM YCiX OCHOBHHUX YMHHUKIB, 110 BILUTUBAIOTH Ha Mill-
HICTB Ta CTIUKICTh OymiBmi [1].

B poGoti mpornoHyeThCcs po3poldiieHa YMCEIbHA MOJIENh KOMILJICKCHOTO OI[IHIOBAHHS
BOTHECTIMKOCTI, BOTHE3aXUCTY, MPOrPECy0Yoro ooBasieHHs Oy/iBesb Ta copy/ i3 3aiizo0e-
TOHHHX KOHCTPYKIIiH IiTaHMMK CHIIOBHM Ta BUCOKOTEMIICpaTypHUM BIutBaM (puc. 1) [2].

Puc. 1. Monienb KOMIIEKCHOTO OLIIHIOBaHHS Oy/1iBesb 1 CHOPY.

Takum unHOM, 3acTocyBaHHA nporpamHoro 3abesnedeHHs «JIIPA-CAIIP» ans niasu-
IICHHS PiBHA TOXKEXHOI Oe3reku Oy/1iBeNb Ta CIOpY/1 IUIIXOM PO3pOOKH a00 BIOCKOHAJICHHS
YHCENbHUX MOJEIEeH KOMIUIEKCHOTO PO3PaxyHKY BOTHECTIMKOCTI OyZIBEIbHUX KOHCTPYKIIIH,
BOTHE3aXMCTy OyJiBENIbHUX KOHCTPYKIiH, JJaBUHOMOAIOHOTO oOBasieHHs OyJiBeNb Ta CHOPYA
IIPU MOXKEX1 Ta BUOYXY € aKTyaJIbHUM HayKOBHUM 3aBJaHHAM [3].

JIITEPATYPA

1. Otpom 1O. A., KoBansoB A. 1., [lypaenxo P. P., Pamkesuu H. B., Maii6opona P. I.
JlocimkeHHsT BOTHECTIMKOCTI BOTHE3aXMILEHUX 3alli300€TOHHUX KOHCTPYKIIA JUIS MiJBH-
IIEHHs piBHA MokexHoi Oe3neku. [Ipobnemu Hamz3Buuaitnux cutyauii. X.: HYL3Y. 2022.
Ne 36. C. 102-122.

2. KoBamboB A. 1., Otpomr 1O. A., Tomenko B. 1., Kaukap €. B., Maiit6opoma P. I.
Or1iHIOBaHHS BOTHECTIMKOCTI BOTHE3aXMINEHUX CTaJeBUX KOHCTpYyKIii. Bicti JoHernpkoro
ripaudoro inctutyty. Jonensk: IBH3 « IHTY». 2022. Ne 2. C. 43-53.

3. KosanwsoB A. I, Ilypaenko P. P., Orpowr 1O. A., Tomenko B. I., Pamkesuu H. B.,
KOpuenko C. I1. MoaentoBaHHS HECTalliOHAPHOTO MPOTPIBY BOTHE3AXMINEHUX 3al1i300€TOH-
HUX KoJoH. HaykoBuii BicHuk: [uBinpHUHN 3axucT Ta moxexHa Oesmeka. Kuis: [JJYTaH/ILI3.
2022. Ne 2(14). C. 89-100.
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VJIK 614.8

JIEP’)KABHE PET'YJIIOBAHHS I'OCIIOJIAPCBHKOI JISAJIBHOCTI
CYB’EKTIB I'OCIIOJAPIOBAHHSA Y COEPI HUBIJIBHOI'O 3AXUCTY

ITycroBetoBa €.C., HYLI3Y
HK — ITuporos O.B., k.1.H., nouent, HYLI3Y

B3aeMopis aeprkaBu 1 roCIo1aprorvrX cy0’ €KTiB B chepi rocroJaproBaHHs MOJISTAE B
KOMIUIEKCHOMY 3aCTOCYBaHHI TPaBOBUX, a/JIMiHICTPATHBHUX, €KOHOMIYHHX, COIIALHUX Ta
MIPOITaraHIMCTCHKUX METO/IIB JJIsI CTBOPEHHSI YMOB €(heKTUBHOI IsITBHOCTI OCTAHHIX 1 IOCAT-
HCHHS ONTUMAJIBHOTO PIBHS €KOHOMIYHOTO 1 COIIaJIbHOTO PO3BUTKY CycCIHijabcTBa [1].

JlepaBHe peryJioBaHHs TOCIOAAPChKOT MISUIbHOCTI Cy0’ €KTIB TOCMOIapIOBaHHS B 3a-
raJlbHOMY BHTJISI MOTPIOHO PO3YMITH SIK O€3MOCepeHii BIUIMB JAEP>KaBU 13 BHOPSIKYBAHHS
chepu rocrogapCchbKUX BITHOCHH, 3a0e3eueHHs e(heKTUBHOI AisSIIbHOCTI 11 Cy0’€KTIB.

Jlep>kaBHE peryitoBaHHS y cepi MUBUILHOTO 3aXUCTY MPOSBISETHCA B TOMY, IO JJIS
BUPIIICHHS BKJIMBUX NMUTaHb 3aXUCTY 00’ €KTiB, HACEICHUX IMYHKTIB BUAAIOTHCS ab0 MpuUii-
MAarOThCS LUTHI psiJl HOPMAaTUBHO-TIPABOBUX aKTiB: 3aKOHIB YKpaiHu, yka3iB [Ipe3unenTa, mo-
CTaHOB, PO3MOPSIHKEHb Ta BKa31BOK OpraHaM MiCILIeBOT BUKOHABYOI BJIaJU Ta 1HIIUM CTPYKTY-
PHHUM MiAPO3AiJIaM JepKABHOTO YIPABIIHHS, SKi € 000B’ I3KOBUMH IS BUKOHAHHSI.

JlepaBHe peryiroBaHHS AISIIBHOCTI Cy0’€KTIB TOCHOJapIOBaHHA y cdepi HUBUIHLHOTO
3aXHCTY 3A1HCHIOETHCS HUISIXOM [2]:

— IIPOBEJICHHS €KCIIEPTU3U MPOEKTIB MICTOOYIBHOI JOKYMEHTAIIli Ta MPOEKTIB OyiB-
HUIITBA;

— JiIEH3yBaHHs MOCIYT 1 BAKOHAHHSA POOIT MPOTUIIOKEKHOTO MPU3HAYCHHSI,

— TEXHIYHOTO PETYJIIOBaHHS Y BU3HAUEHIH cepi BiAMOBIAaTBHOCTI;

— IIEP>KaBHOTO PUHKOBOTO HArJIsAy II0A0 3aC001B LIMBLIBHOTO 3aXHCTY;

— JIIEPYKABHOTO HATIISITY (KOHTPOJIIO) Y cdepi MOKEIKHOT Ta TEXHOTCHHOT 0€31eKH;

— CTpaxyBaHHS BiAMOBIIaTbHOCTI;

— MOHITOPHUHTY 1 TPOTHO3YBaHHS HA{3BUYAHHUX CUTYAIIi.

VYMoBH, 006csary, cdhepu Ta MOPSIOK 3aCTOCYBaHHSA OKPEMHX BHU[IB 3ac00iB JIep:KaBHO-
IO PETyJIIOBaHHS TOCMOJAPCHKOT AiSUTbHOCTI BU3HAYAIOTHCA 3aKOHaMHU YKpainu, ['ocnogapcs-
KHUM KOJIEKCOM, IHIIMMHU 3aKOHOJIAaBYMMHU aKTaMH, a TAaKOK MEPCIEeKTHBHUMH MIPOrpaMaMu Ta
MOTOYHUMH TJIAHAMU €KOHOMIYHOTO 1 COIIAJIBHOTO PO3BUTKY.

[TigBueHHs: epEeKTUBHOCTI JepKABHOTO PETrYIIOBaHHA y c(epl HUBIIBHOTO 3aXUCTY
3aJIeKUTh B/l YITKOTO HOPMAaTUBHO-IIPABOBOI'O BU3HAYEHHS TIOBHOBAaXXEHb Cy0’ €KTIB, SIK1 OT0
3/1IHCHIOIOTD.

JITEPATYPA
1. Konekc nuBinpHOTO 3axucty Ykpainu Big 02.10.2012 p. Ne 5403-VI. // BinomocTi
Bepxoeroi Pagu Ykpainu. URL: https://zakon.rada.gov.ua/laws/show/5403-17#Text
2. 3axon Ykpaiau Big 05.04.2007 p. Ne 877-V «IIpo ocHOBHI 3acaau Jep>KaBHOTO Ha-
sy (KOHTpOJ0) y cdepi rocrnonapebkoi aisuibHOCT. // Bimomocti BepxoBHoi Pagu Ykpa-
inu. URL: https://zakon.rada.gov.ua/laws/show/877-16#Text
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VJIK 614.8

JTOCJII)KEHHA KMOBIPHOCTI KOPOTKOI'O 3AMMUKAHHS
EJIEKTPUYHOI'O IBUI'YHA B YMOBAX IIEPEI'PIBAHHA

[Mytsaria P.I'., HYLI3Y
HK — I'puropenko O.M., k.T.H., nouent, HYL3Y

Ha cporoani 3anuiaeThCsi HEBUPIIICHUM NMUTAHHS BU3HAUYEHHS MMOBIPHOCTI BUHHK-
HeHHs1 KopoTkoro 3amukaHHs (K3) B 00MOTKax €JIeKTpOJIBUTYHA Yy BHIIJKy, KOJIU BiH Tpa-
IIO€ 3 IEPEBAHTAKCHHSIM.

VY nmonepenHix AocuipkeHHsX [1], Oylio 3amponoHOBaHO MiXi 1O OIiHIOBaHHS WMOBI-
PHOCTI BUHUKHEHHSI TIOXKEXK1 B €IEKTPOYCTaHOBKAaX 3 ypaxyBaHHSIM TEpMiHYy Ta YMOB €KCILTya-
Talii, cuparvruch Ha npaBwio Mouzazirepa. BukopucranHs 3ampOrnoHOBAaHOTO MiAXOAY J0-
3BOJIMJIO JIOCTIIMTH 3aJICKHICTh WMOBIpHOCTI K3 B 00MOTKax acCHHXPOHHOTO €JIEKTPHUYHOTO
neuryHa Px3 y 3anexxHocTi Bif GpakTruHOro yacy ekcrutyararii (T) ta Temmeparypu fioro po6o-
TH (t), 0 MepeBHUIIye JOMyCTUMY TeMIlepaTypa HarpiBaHHs Juis 130Jiii ki1acy B. Pesynbratu
JOCITiPKEHb HaBEJICHO Ha pHC. 1.
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Puc. 1. 3anexxHOCTI MMOBIPHOCTI KOPOTKOTO 3aMHKaHHS B OOMOTKaX AaCHHXPOHHOTO
elleKTpuyHoro ABUryHa Px3 Bij gaxTruHoro yacy exkcrutyarauii (T) Ta Temneparypu po6oTH (t)
st 3ol kinacy B mpu: 1-11=132 °C; 1-1,=134 °C; 3-t3=136 °C; 4-14,=138 °C; 5 —t5=140 °C.

Amnaii3 puc. 1 nokasye, mo WMoBipHicTh K3 B 00MOTKax e€IeKTpUYHOTO JBUTYHA 3a-
JIKUTH BIJl PI3HUI MOro TemIepaTypu Ta JOMYCTHUMOI TeMIepaTypu HarpiBaHHS 130JIALii.
KpuBa 5 cBiuuTh, 0 MPH Pi3HULI TEMIEPATYpH 130JA11T JBUTYHA Ta JOMYCTHUMOI TeMIepa-
Typu HarpiBaHHs 130isuii k1acy B 10 °C iimosipnaicts K3 ctanoButs 0,96. Ile minkom kope-
Jr0€ 13 paBuiioM MoH3irepa, 3riIHO SIKOTOo MiABUILEHHS Temneparypu Ha koxHi 10 °C Buie
3a TPAaHUYHO JOTYCTUMY, CKOPOUY€E TEPMIH CITY>KOH 130711111 BABIYI.

JITEPATYPA
1. TIpaconos JI. O., ITytarin P. I'. ViMoBipHicTh 6e3BiIMOBHOI po6OTH €IeKTPOIBHTY-
Ha 3 ypaxyBaHHSIM poOOTH 3a miJBUIIEHUX TeMneparyp. [Ipobdnemu ta nepcnekTuBu 3abesmne-
YEeHHs IUBUIBHOTO 3axucTy: Marepiann MiXHApOJHOI HAyKOBO-TIPAKTMYHOI KOH(epeHIii
Moioaux yueHux, 20-21 kBitHs 2023 p. XapkiB: HanionanbHMi yHIBEpCUTET LIUBUIBHOTO 3a-
xucty Ykpainu, 2022. C. 93.
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VJIK 614.841

KATEI'OPYBAHHSA YCTAHOBOK JJIAA BUJOBYTKY
IMPUPOJHOI'O I'A3Y

[Psiceunkuit A.A., JIAY BX]]
HK — ®epenn H.O., k.1.1H., nouent, JIY BX/]

Bnponorx 2023 poky B YkpaiHi Oyi0 BBeIeHO B eKCIUTyaTtaliro 86 HOBUX OypOBHX
CBEPIIOBHH, 3 HUX 24 — 3 moyaTkoBuM AebiToM Gimbme 100000 M3 110 cTano abGcomoTHUM
pexopaoMm 3a 20 octaHHiIX pokiB. HainoryxHinty OypoBy CBEpAJIOBHHY 3alylIeHO B KBITHI
2023 poxy, ii ae6it gocsrae 580 000 m [1].

MeTor0 poOOTH € KaTeropyBaHHS yCTAHOBOK JJIsi BUAOOYTKY MPUPOIHOTO rasy.

Ha o6’exrax, ae 3aiificHIoeThCsl 100yBaHHS Ta3y, po3TallOBaHI BUPOOHUYI, CKIAICHKI
Ta aJMIHICTPAaTUBHO-IOOYTOBI OYJIUHKHU, CIIOPYAW, 30BHIIIHI YCTAHOBKH 1 MiA3€MHI KOMYHi-
Kailii. 30BHINIHIME BBa)KAIOTh YCTAaHOBKH, amapary i YCTaTKyBaHHH SIKUX PO3MIIIEH] 330BHI
OyIMHKY Ha OJTHOMY TE€XHOJIOT1TUHOMY MaiJJaHUMKY 1 OB’ S3aHi Mi>K COO0I0 €IMHUM TEXHOJIO-
TYHUM TMPOIECOM BHPOOHMIITBA, TPAHCHOPTYBAHHS Ta mepepoOku mpoaykmii. Ha 06’ekrax
ra3o0100yBaHHs 10 30BHIIIHIX YCTAHOBOK BiIHOCSITh: Ta30B1 CBEPAJIOBUHH, OypOBi YCTaHOBKH,
Mal aHYUKH JUTSl pO3TallyBaHHS 00J1aIHAaHHS, MOO1JIBHI KOMITPECOPHI CTaHIIi1, PaKeIbHi crc-
TEMHU Ta iHIlI1 00’ €KTH, OB’ sI3aH1 3 eKCIUTyaTallielo 00’ €KTiB ra30100yBaHHS.

B IlpaBunax 6e3nexu B HadTOra3oq00yBHiN mpomuciaoBocti [2] (m1.2.28.) 3a3HaueHO
JUIIE PO KaTeropyBaHHs mpuMilieHb: «Ha Bxo/i 10 mpuMilleHb MOBUHHI OyTH pO3MilleH1
TaOJMYKH 13 3a3HAYCHHSM KaTeropii MpuUMIIIeHHs 1010 BUOYXOMOXKEKHOT 1 TTOXKeKHOI HeOe-
3meku...». [Ipo kareropyBaHHs 30BHIIIHIX YCTaHOBOK y BkazaHux [IpaBumax [2] BiacyTHs
Oynp-ska indopmarris. Ogaak, 3riqHo JCTY b B.1.1-36:2016 [3] 30BHIIIHI YCTAaHOBKH 32 BH-
OYXOIO0XKEKHOIO Ta MOKEKHOI HEOE3MEeKOI0 MOAUISIOTh Ha KaTeropii: As, bs, B, I'; Ta L.

Taxkum unnoMm, y IlpaBuna Ge3nexu B HaTOra3o0a00yBHIN MPOMHUCIOBOCTI CIIiJl BHEC-
TH 3MIHH 111010 HeOOX1AHOCTI KaTeropyBaHHsI 30BHIIIHIX YCTAHOBOK, a Ha 00’ €KTax BUIO0YT-
Ky NMPUPOIHOTO Ta3y JUIsl Ta30BUX CBEPUIOBUH, OYPOBHX YCTAaHOBOK, MOOLTHHHX KOMITPECOP-
HUX CTaHI}, (pakeNIbHUX CHCTEM Ta IHIIMX 00’€KTIB, OB’ SI3aHUX 3 EKCIUTyaTaIli€l0 00’ €KTIB
ra3o00yBaHHs HEOOX1JIHO MPOBECTH BU3HAUYEHHS KAaTeropidl 3a BUOYXOIOXKEXKHOIO Hebesre-
KO10. Y BHOYXONOXKEKOHEOE3MeUYHNX 30HaX 30BHIIIHIX YCTAaHOBOK HEOOXITHO NependayuTu
IH)KEHEePHO-TEXHIYH1 3aX0/I1 JIJIs1 yOe3MeUeHHs TEXHOIOTIYHOTO Mpoliecy BUI00OYTKY rasy.

JITEPATYPA

1. JloOyBaHHs ra3y Ha HOBUX CBEp/UIOBMHAaX «YKpraznoOyBaHHS» BIIEpILIE MEpPEeBU-
mmaa 1 mapa kybomerpiB: URL: https://forbes.ua/ru/news/vidobutok-gazu-na-novikh-
sverdlovinakh-ukrgazvidobuvannya-vpershe-perevishchiv-1-mlrd-kubometriv-09012024-
18402.

2. Ilpo 3arBepmxenns [IpaBun Gesnexu B HagTorazono0yBHii npomuciaoBocti: Hakas
MinicrepcTBa ekoHOMIKM YKpainu Big 27.04.2023 p. Ne 2610. [{ata onosnenns: 05.07.2023.
URL.: https://zakon.rada.gov.ua/laws/show/z0928-23#Text

3. ACTY b B.1.1-36:2016. Bu3naueHHs KaTeropii mpumimieHb, OyAWHKIB Ta 30BHIII-
HIX YCTaHOBOK 32 BHOYXOITO)KEKHOIO Ta MOXKEXHOI Hebe3nekoro.[Unnnuit Bin 2017-01-01].
Kuis, 2016. 31 c. (Inpopmaris Ta ToKyMeHTaLis).
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VIIK 692.23

AHAJII3 BY AIBEJIBHUX MATEPIAJIIB 3 ®PACAJTHUMU CUCTEMAMM, SKI
BUKOPUCTOBYIOTBHCSA B CYHACHOMY BYAIBHUIITBI

Panmionos 51.0., HYLI3Y
HK — Mupropoxa O.B., k.1.H., nouent, HYL3Y

byniBenbHI Matepianu 6arato B YoMy BH3HA4YalOTh MOJKJIMBOCTI Cy4acHOI apXiTEKTYy-
pH, 11 IepCreKTUBY, NepeadadaroTh NaTiTPy HOBUX MaTepiajiB, 3a JIOMOMOTOI0 SKOI apXiTeK-
TOp peattizye cBoi mpoekTH. Tomy OyaiBenbHI MaTepiaau BiAIrparoTh AyXKe BaKIUBY POJIb Ce-
pen Oaratpox (hakTOpiB, 110 BU3HAYAIOTH SKICTh Cy4acHOTO OyAiBHMIITBA, apXITEKTYPHY LiH-
HICTh OyiBeNb 1 CIOPY/, X TEXHIKO-€KOHOMIUHI MOKa3HUKHU. Bu 1 sKicTh poayKItii OyiBe-
JBHOI 1HIYyCTpii 6e3mocepeHbO BIUIMBAIOTh HA TEXHIYHY Ta €CTETUYHY IEpeBary i JOBroBiy-
HicTh 00’exTa [1-3].

[TuTaHHs MiABUIICHHS 3arajibHOl sIKOCTI OyaiBHUITBA Ta OyAiBHUITBA O€3MO0CEPEIHBO
OB’ sI3aHe 3 MiJBUIICHHAM SKOCT1 Oy/liBeJIbHUX MaTepianiB, BUPOOiB 1 KOHCTPYKIIii Ta BIIPO-
Ba/DKEHHSIM IIMPOKOTO CHEKTPY HOBHUX €(EKTUBHHX MaTepialliB, sIKi MOBHICTIO BiAMOBIAAIOTH
BUMOTaM OY/IIBHUIITBA.

Bin npaBunsHOTO BHOOpY OyAiBETBHUX MaTepialiB i KOHCTPYKIIIH 3aJI€KHTD SIK (i3u-
YHa, TaK 1 MOpajbHa JIOBrOBIYHICTH Oy/iBenb 1 copya. Crifl TaKoK BpaXxOBYBaTH, IO €KOHO-
MIYHICT HE 3aBXIH € JopeuHor0. He Mo)XHa €eKOHOMUTH Ha MaTepianax JJisl sSIKiICHOTO 03100-
JICHHS, KOJIU BiJ] LIbOTO 3aJI€KUTh JOBTOBIYHICTD 1 €CTETUYHA BUPA3HICTH Oy iBIIL.

HeBucoka gKicTb 10JaTKOBHX MaTepialliB, 110 BUKOPUCTOBYIOTHCS [ 3aXUCHHUX MOK-
PUTTIB 1 00pOOKH MMOBEPXOHB, MOXKE MPU3BECTH JI0 IEPEIACHOTO CTAPIHHA 1 pyHHYBaHHS J0-
POTrUX KOHCTPYKTHBHUX €JICMEHTIB 1 BIUTMHYTH Ha 3arajbHUI TEpMiH City:x0u OyaiBii [2—4].

AHauni3 3actocyBaHHs (pacagHUX cUCTeM B OyHiBHMIITBI TaKOXX JAO3BOJUB CTBOPUTHU iX
kiacudikamiro. Xapakrep CTPYKTYpH MaTepiaiiB BIUIMBAE€ HA BIACTHBOCTI BUPOOIB i iX JOB-
TOBIUHICTb.

[Tixg cTpyKTyporo MpUHHATO PO3YMITH OCOOJIMBICTH BHYTPIIIHBOI OyIOBH Marepiaiy,
00yMOBJIEHOI CTyNEeHeM KpHcTali3alii, po3mMipaMu i GopMOI0 KpHCTadiB, po3MipaMH 1 po3-
TaIIyBaHHSIM TOP.

CrpykTypa TEIUIOi30JALIMHUX MaTepialiB pi3HA 1 3aJeXUTh B iX BUIY U crocoly
BUTOTOBJICHHS. TeII0130SI1iHI MaTepiaii MalOTh BUCOKOTIOPUCTY CTPYKTYpy. PedoBunm, 3
SKHMX CKJIaJJa€ThCs TBepAa (haza TemIoi30 IMHNX MaTepialiB — Iie Kepamika, LIeMeHTHUH a0o
CWJIIKaTHUM KaMiHb, BOJIOKHA MiHEpajIbHOI ab0 CKIISHOI BaTH, JIETKlI MOPHUCTI 3alOBHIOBAYl
TOLIO.

JIITEPATYPA

1. ABH B.1.1-7:2016 [ToxexHa Oe3neka 00’ €KTiB OyJIBHUITBA. 3arajbHi BUMOTH.

2. IBH B.2.6-33:2018 KoHcTpyKuii 30BHIIIHIX CTiH 13 (acagHO0 TemIO0i30IsLI€lO.
Bumoru 10 npoekTyBaHHsI.

3. ACTY b B.2.6-34:2008 Konctpykuii OyauHkiB 1 cropya. KoHcTpykiii 30BHIIIHIX
cTiH 13 acagHoIO Temoizomsieto. Kimacudikarris 1 3aranpHi TEXHIYHI BUMOTH.

4. ICTY b B.1.1-21:2009 3axucT Bix noxxexi. KoHcTpyKii 30BHINIHIX CTiH 13 (acas-
HOIO Terioi3osmiero. Metoq BenmkoMacmTaOHuUX BorHeBux BumpoOyBanb (ISO 13785-

2:2002, MOD).
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V]IK 614.87

MOPIBHSIJIBHUAM AHAJII3 CYYACHUX METO/IB PO3PAXYHKY
BJIMCKABKO3AXUCTY OB’EKTIB

Panionos 51.0., HYL3Y
HK — Kynakos O.B., k.1.H., nouent, HYL[3Y

3axucT OyIMHKIB Ta CHIOPY/T B YKpaiHi yJaIITOBYEThCS 3TIHO €BpoIeichbkux HopM EN
62305, npuitHATUX K HarioHaneHi crangapti. Yactuna 1 EN 62305 Bu3Havae 3aranbHi IpuH-
IIUIK 3aXKUCTy BiJ OauckaBku, yactuHa 2 EN 62305 — METOIuKy OIIHKHA PH3UKY, 110 BUHUKAE
BHACJIJIOK YCIX MOXKJIMBUX BIUIMBIB yJapiB OnuckaBKM Ha 00’€kT, yactiuHa 3 EN 62305 — 3a-
XHUCT JIt0JIeH Ta 00’ €KTIB BiJl MPSAMUX BIIy4YeHb OJucKaBkH, yactuHa 4 EN 62305 — 3axucT enek-
TPUYHHUX Ta ENIEKTPOHHUX CUCTEM BCEPEINHI 00’ €KTiB (3aXUCT BiJl BTOPHHHUX J1iii OJIMCKABKH).

B namionansHOMy cTannapti [1] persiaMeHTy€eTbesl MOPSIOK 3aCTOCYBaHHS CTPUKHBO-
BUX, MJIBICHUX TPOCOBUX Ta CITUYACTUX MEPEXOILIIOBauiB OynckaBku. s po3paxyHKy Gpopmu
Ta pO3MIpy 30H 3aXHUCTy OJMCKaBKOBIIBO/IB 3 iX BUKOPUCTAHHSAM MPOMOHYIOTHCS TPU pO3pa-
XYHKOB1 MeToau: Metoa chepu, mo kotuthes (rolling sphere design method), meTon 3axwmc-
HOro KyTa (protection angle design method), metrox 3axucuux citok (mesh method).

JInst TOpiBHAHHS BU3HAYMMO ()OPMY Ta PO3paXyeMO PO3MIpH 30HHU 3aXUCTy OAWHHYHOTO
CTPIKHBOBOTO OJIMCKABKOBIZBOAY BUCOTOIO h=20 M, po3paxoBaHUX METOAOM cdepu, IO KO-
TUTHCS, TA METOJIOM 3aXUCHOTO KyTa Jyisl 00’ eKTy | Ki1acy 3axucTy. 3a Takux yMOB pajiiyc cepH,
110 KOTUTHCS, 1c=20 M, 3axucHuii kyT 0~23° (pajiiyc KOHyCYy 30HH 3aXUCTY Ik<7,6 M).

Ha puc. 1 npuBenenuii nepepis y BepTUKATBHIN IIOMUHI 30HA 3aXUCTY OJUHUYIHOTO
CTPUKHBOBOTO OJMCKAaBKOBIIBOAY, L0 PO3PaxOBaHO METOAOM 3aXHMCHOTO KyTa (TOpU30HTa-
JHHHUN MITPHUX) TAa METOJOM C(epH, IO KOTUTHCS (BEPTUKAIBHUHA IITPHX).
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Puc. 1. Ilepepi3 y BepTUKaIbHIN TJIOMIMHI 30HU 3aXUCTY OJUHUYHOTO CTPHUIKHBOBOTO
OJIMCKAaBKOBIABOY, 10 PO3PAaXOBAaHO METOJIOM 3aXHUCHOTO KyTa (FOPU30HTAIBHUN IITPUX) Ta
METOJIOM c(hepH, 1110 KOTUTHCS (BEPTUKAIBHUN ILITPUX)

3 puc. 1 BUIHO, 1110 30Ha 3aXUCTY, pO3paxoBaHa METOAOM c(hepH, 1110 KOTUTHCS, € 3Ha-
YHO MEHILO0 Y MOPIBHAHHI PO3paXxOBaHOK METOJOM 3aXHCHOTO KyTa. TOMy MOKHa 3pOOUTH
BHCHOBOK, 1110 OJMCKaBKO3aXHUCT, PO3pPaxoBaHa METOJO0M c(hepH, M0 KOTUTHCS, € OLIbII Ha-
JIHUM y OPIBHSAHHI 3 PO3paXyHKOM METOAOM 3aXHCHOTO KyTa.

JITEPATYPA
1. ICTY EN 62305-3:2012 (EN 62305-3:2011, IDT). 3axuct Bix OimuckaBku. YacTu-
Ha 3. ®i3uyHi pyiiHyBaHHS CHOPY] Ta HeOe3neka /it KUTTs mojei). (HamionansHuil cran-
napT YKpaiHu, NIpUHHATHI METOI0OM MiATBEPAKEHHS).
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YK 614.8

BU3HAYEHHSA TEMIIEPATYPHU EJIEKTPUYHOI'O TPOBIIHUKA ITPU
BUHUKHEHHI KOPOTKOI'O 3AMUKAHHSA Y EJEKTPUYHIN MEPEXI 3
CIIPABHUM AITAPATOM 3AXUCTY

Pamionos S1.0., lemenceka A.1O., HYLI3Y
HK — Kanpuenko S1.1O., PhD, HY1[3Y

Cepen MPUYHH MOXKEXK EICKTPOTEXHIYHOTO XapPaKTEPy KOPOTKE 3aMHUKAHHS € HaMImo-
HIUPEHIIINM, X04a HEPIIKO BOHO MOKE OyTH 1 HACIIAKOM OyIb-sIKOi 1HIIOI aBapiiiHOI cuTya-
1ii B eJIEKTpUYHOMY JIaHITt031 [1].

Po3paxyHok mapaMeTpiB eIeKTPUYHOTO MPOBITHUKA IPU KOPOTKOMY 3aMHUKaHH1 IPYH-
TYEThCS Ha TPUITYIICHHI, [0 TEIJIO 30epiracThcs BCEPEANHI CTPYMOBEIyYOTO €JIeMEHTa MPo-
TATOM KOPOTKOT'O 3aMHKaHHs, TOOTO Mae Miclie aaiabarndnuii HarpiB. Po3paxyHok Temmepa-
TypH €JEKTPUYHUX IMPOBIJHHUKIB MPH KOPOTKOMY 3aMHMKaHHI OyJIO MPOBEICHO JUIs KaOeliB
mapok BBI' Ta ABBI'. Enextpuunuii kabenr BBI' ckinanaeTscs i3 MiJIHOT CTPyMOIIPOBIIHOT
xw, moniBiHUTXIopuaHOI (nam [MBX) i3ossmii Ta [IBX o6ononku, a kabens Mmapku ABBIT
13 aimrominieBoi ctpymoBigHoi kuu [IBX 130mawii Ta [IBX o6onoHKu.

Buxoasiun 3 OoTpUMaHUX 3aJIeKHOCTEH, OyJI0 BH3HAUEHO 3HAYCHHS TEMIEpaTypu
CTPYMOBIIHUX >XKWJ elekTpuuHux kabemniB mapok BBI' ta ABBI' 3 pisnumu nepepizamu npu
BIUTMBI HA HUX CJICKTPUIHHUX CTPYMIB KOPOTKOTO 3aMHKAHHS Pi3HUX KPATHOCTEH.

3a pe3ynpTaTaMH pO3PAXyHKIB MOKHA CTBEpP/KYyBaTH, L0 TEMIEpaTypa CTPyMOBIA-
HUX KWI eNeKTpruuHuX kabeniB mapku BBI 3 mepepizamu 1,5 Ta 2,5 ta mapku ABBI 3 nepe-
pizamu 2,5 Ta 4 mpH KPaTHOCTSX €NEKTPUYHOTO CTPyMy, IO IpUBeleH1 y Tabn. 1, MOXYTh
MIEPEBUIIYBATH TEMIIEPATyPy TUTABJICHHS 13011 IIMX KaOeiB.

Tabn. 1. 3Ha4eHHS BEIMYMHU KPATHOCTI €JIEKTPUYHOTO CTPYMY TPHU SKOMY TeMIepa-
Typa CTPYMOBIIHOT KK eleKTpuuHuX kademniB mapok BBI' ta ABBI' nepeBuimuts Temmnepa-
Typy 3aiMaHHsI iX 1307s1ii

S, Mm? I/Inom
BBI'
1,5 12,75
25 16.15
ABBTI
25 14.92
4,0 16,46

PesynpTaT po3paxyHKiB MOKa3ajid, 10 TEMIEpaTypa CTPYMOBIIHUX KU €IeKTpUY-
Hux kabeniB Mmapku BBI 3 nepepizom 1,5 ta mapku ABBI 3 nepepizom 2,5 mpu BeIMKHX Kpa-
THOCTSIX €JIEKTPUYHOTO CTPYMY MOXKE JOCAITH TEeMIIepaTypH IUIABJICHHS 130JIS1i1 IIBUJIIIE
Hix 0,6 c.

JIITEPATYPA
1. Kynakos O.B. EnexktpoTexHika Ta moxexHa npoijakTUKa B €IeKTPOYCTaHOBKaX:
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VJIK 519.6

BU3HAYEHHS '’EOMETPII BUITIPOMIHIOIOYOI NOBEPXHI
MOJYM’SI HAJl PO3JIMBOM I'OPIOYOI PIIUHUA

Panyn A.1O., HYL3Y
HK — Omnitinnk B.B., k.1.H., nouent, HYL[3Y

3HavyHA KUIBKICTh HAJ3BHYAMHUX CHTYyaIlilf, 10 BHHUKAIOTH IPH TPAHCIIOPTYBaHHI
HaTH 1 HAPTONPOAYKTIB, TOYMHAETHCS 3 aBapiHOTO po3iMBY pinuHu. Haibinbury nebesme-
Ky TIpH [IbOMY SIBJISIE CTIaJIaXyBaHHs piguHU. Lle cTBOpIO€ 3arpo3y po3NOBCIOKEHHS MOMKEXKi
Ha CYCIJHI MPUPOIHi JIaHAmAa(TH Ta TEXHOJIOTIYHI 00’ €KTH.

B [1] npoananizoBaHO HHU3KY AOCIIIKEHb, B AKUX OyJO OTPHMAHO 3aJEXKHICTh JOB-
KUHH TIOJTYM sl BiJI llaMeTpa OCepeKy TOPIHHS y BUTIISAIL:

n

L=aD —1—|,
NED) M
ne L — nosxkuna Qakena; D — niameTp ocepeKy rOpiHHS; 1| — IUTOMa MacoBa LIBUKICTh BH-
TOpaHHS; Pa — TYCTHHA TOBITPS; g — MPUCKOPEHHS BUIBHOTO mafiHHs; a>0, n>0 — crai, sKi
3anexarh BiJl 0COOIMBOCTEM MpoBeaeHHS ekcnepuMenTy. @opmyna (1) moxe OyTu 3acToco-
BaHa JI0 PO3JIMBIB PiAMHU, 10 MAIOTh (POpMY HAOIIKEHY 10 KOJa, ajie y BUIAKY, Koau (op-
Ma pO3JIMBY CYTTEBO BIAPI3HAETHCS Bij KoJa, BUKOPUCTAHHS (1) € yCKIIaAHEHUM.

Posrmsinatoun oBiUTbHY (OpMY pO3NUBY OyJIeMO BBaXKaTH, IO JTOBXKHHA TIOIYyM 'S y
JOBUIBbHIN TOUll (X,y) PO3JIUBY OIUCY€ETHCS BUPA30OM:

L(x,y)=2br(x,y) ——2—1,
Pa\/ZQ"(Xa Y) )
ne 1(X, y) — BIICTaHb BiJl TOUKH (X, y) 10 MeXi 00JacTi po3nuBy .
TlincTaBnsIoun B OCTaHHIN BUPa3 3HAYEHHS JUIA TYCTHHHU MOBITPS pa=1,29 kr/M°, mIpH-
CKOPEHHSI BiTLHOTO MaMiHHA g=9,8 M?/c, oTpuManu (GpopMyIy s JOBKHHHU MOTyM s y JOBi-
JBbHIN TOUM (X, y) pO3/IUBY:

L(x,y)=b0175"r*""2(x,y)n". ©)

CyTb miaxofdy moJsiira€ B TOMy, 110 JOBXHHA MOJXyM’sl Y 3a/1aHii TOUL JOPIBHIOE J0-
BXKUHI TIOJyM sl y TOYLll KPyrOBOTO PO3JIMBY, PO3TAalllOBaHIi Ha Ti caMiil BIACTaH1 B1J MeXI1
posnuBy. Lle no3Bomsie y3aranbHUTH (1) Ha BUMAJOK PO3IUBY JOBUIBHOI ()OPMH 1 OTpUMATH
3asexHicTh (2). Ii crponeHHs MUIIXOM MiICTAHOBKH B HHOTO 3HAYEHb /IS TYCTHHM TOBITpS i
NPUCKOPEHHS BUIBHOTO MaJiHHSA MPU3BOJAUTH 10 BUpasy (3). I3 #oro anamizy BUILIMBAE, 10
JIOBKUHA TIOJIyM s Ma€ CTEMEHEBY 3aJIEKHICTh BiJ] BIJICTaHI IO MEXI1 PO3JIMBY 1 BiJ MUTOMOI
MacoBOi LIBUIAKOCTI BUTOPaHHsS PEYOBMHU. 30KpeMa, Ui TOPIOYUX PiAMH MOKa3HUK CTENeHi
JUTs TUX miapameTpiB qopiBHIoe 0,67 [2]. OTxe, 301IbIIEHHS] TUTOMOI MacOBOi IMIBUAKOCTI BH-
TOpaHHS MOPU3BOAUTH A0 30UIbLIEHHA JOBXKMHM monym’s. Tak, ami1  OeH3UHY
(1=0,048 kr/(M?-c)) MOBXKHHA OTyM sl Maike B 1,7 pa3y MepeBHIIye JOBKHHY TONYM’s JUIs
Hapti (M=0,022 kr/(M?-c)).

JITEPATYPA
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VIIK 614.84

MOJIEJIOBAHHS EOEKTUBHOCTI POBOTHU BOJASHOI 3ABICHU 11
3AXUCTY BIAKPUTUX OTBOPIB 3A 1OITIOMOI'OIO
FIRE DYNAMICS SIMULATOR

Pesnik B.B., HYII3Y
HK — Maii6opona P.I., HYLI3Y

OpHuM 13 3aX0710M 3a0€3MEUYCHHS TIOKEKHOI OE3MeKH € 3aX0/H, CIPsIMOBaHI Ha 00-
MEXKEHHsI MOIIUPEHHS (PO3BUTKY) Mokex. OOMEekKEeHHsI PO3MOBCIOIKEHHS MOKEXKI 32 MExXI1
Horo ocepeiKy 3AIMCHIOETHCS YIAITYBAaHHIM MPOTUIOKEKHUX MEPEIIKO/I, BCTAHOBICHHSM
I'PaHUYHO JOITYCTUMUX IUIOIL Ta MOBEPXOBOCTI OYy[iBeNb Ta CIOPYJ, 3aCTOCYBAHHSAM BOTHE-
MEPEIIKO/PKYBaUiB, CHCTEM MPOTUIIOKEKHOTO 3axucTy [1].

[Ipu mpoekTyBaHHI y MPOTUIIOKEKHUX CTIHAX Ta MEPEropoaKax OTBOPIB, SKI HE MO-
KYTh 3aKPUBATUCS MPOTUIIOKEKHUMHU JBEpUMa a00 BOPOTAMH, JUIS CIIOIYYEHHS MK CyMiXK-
HUMU IpUMilIeHHsAMU KaTeropiit B, I' ta J y Micusgx nmux oTBOPIB CIiJl epeadadyaT BIAKPUTI
(6e3 mBepelt uu BOPIT) TaMOYPH 3aBJIOBXKKH HE MEHIIE 4 M, 00JIafHaHI YCTAHOBKAMH aBTOMa-
TUYHOTO MOXEKOTaclHHS Ha AUISHII 3aBAOBXKKH 4 M 3 00’€MHOI0 BUTpaTor Bojau 1 ji/c Ha
1 m? migmoru TamGypy. OropoKyBaibHi KOHCTPYKIIil TaMOypa MOBMHHI GYTH HPOTHIIOKEK-
HUMH 3 MEXKEI0 BOTHECTIHKOCTI 45 xBuiuH [2].

Jnist mepeBipku epEeKTHBHOCTI 3aXUCTY BIAKPUTHX OTBOPIB MPOBEACHE MOJICIIOBAHHS
MOKEX1 3a JonoMororo nporpamu PyroSim. /{ng MozaentoBaHHs Ta 1OCIIAKEHHS TOLIIMPEHHS
Temreparypu OyJio CTBOPEHO MOJEb CKIaIChKol OyaiBmi po3mipamu 20x10x4 M Ta BUKOHA-
HO 3aXUCT BIAKPUTO OTBOPY 3a JAOIOMOror0 TamOypa po3mipaMu 4x4 M 31 BCTaHOBJIEHUMHU 16
ApeHYepaMu BUTPATO0 BoAM 1 J1/c po3MinieHux piBHOMipHO (puc. 1.). Micie moxxexi oopaHo
B LEHTpi npuMinienns mwiomero 110 M? B skoMy 36epiraloThcs ApyKoBaHA NPOAYKIIiS HA Me-
TaneBux crenaxkax. KoHcTpykiii Oyzipii «6eToH Bakkmit» ryctunoro 2280 kr/m°, nuTtoma
terioeMHicTh 2,04 xJx/(kr-K).

3a pe3yabTaTaMd MOJCIIOBAHHS JOBE/ICHA €PEKTHBHICTH 3alPOIIOHOBAHOTO 3aXOdy
3axucry (puc. 2).

Puc. 1. Burasan moneni Puc. 2. Po3sutok noxesxi, 600 ¢
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VJIK 351.861

JOCIIZKEHHA EOEKTUBHOCTI KPATHOCTI CITYYEHHA KOKCOBOI'O
IHAPY IHTYMECHEHTHHUX BOT'HE3AXUCHUX IIOKPUTTIB

Penin K.10., HYL[3Y
HK — 3onkina €.C., PhD, HYL3Y

OpauM 13 KpuTepiiB €()eKTUBHOCTI BOTHE3aXMCHUX MOKPHUTTIB € KPATHICTh CITyYCHHS.
JIist ToCImiKeHHsT KPaTHOCT1 CITyYeHHsSI KOKCOBOT'O IHApPY ITiJl 4ac TEPMIYHOTO BILIMBY IPOBO-
JSITBCSL BUMPOOYBAHHS 3pa3KiB 3 BU3HAUCHHS JIIHIHHOTO KoedimienTa cmydenHs Ky Ha ocHOBI
meroauku JICTY-H-IT b B.1.1-29:2010.

CyTHicTh MeTOAy BU3HA4YEHHS JiHilHOTO KoediuieHta crnydenHs KJI momsirae y Bu3Ha-
YCHHI CITIBBITHOIICHHS TOBIIMHH IOKPHUTTS, HAHECEHOTO HA CTAIEBY IUIACTHUHY, PO3Mipamu
50 x 50 = 1 MM Ta ToBmmHOW 2,0 £ 0,2 MM, 710 Ta MiCJs TeMIIEpaTypHOro BIuMBY. Ha BigMiny
Big ICTY-H-IT b B.1.1-29:2010, mocnimxeHHs MPOBOAWIH SIK 32 (DIKCOBAHOTO 3HAYCHHS TEM-
neparypu 340 °C, o Busnavyeno JICTY-H-IT b B.1.1-29:2010, Tak i 3a temmnieparyp 350 °C,
400 °C ta 450 °C + 5 °C.

Jnst ouinky JiHiHOTO KoedimienTa K crydeHHs BAKOPUCTOBYBAIOCS HACTYITHE CITiB-
BITHOIIICHHS:

_ hcl + th + hc3 + hc4 + hc5

) d, O

ne hel, ... he5 — pesynbraTét BUMIpIOBaHHSI TOBIIMHU CITYYE€HOTO IMOKPUTTS Y BIAMOBITHUX TOY-
Kax, MM; dI1 — TOBIIMHA IIAPy MMOKPUTTS A0 BUIIPOOYBaHb, BU3HAUCHA TOBIIMHOMIPOM SIK Cepe-
JTHE Y I1’SITH TOYKAX JUIsl KOXKHOTO 3pa3Ka.

Hocmimxenns npooauy B MydenbHiit mewi CHO30/1100M4I1P (puc. 1).

K

Puc. 1. O6nagHanHs, 110 BUKOPUCTOBYBAIM JJIsi BU3HAYEHHS JIIHIMHOTO KoedilieHTa
cyueHHs Kj ta Brpatu macu 3paskiB Am: a — mydensna niu CHO30/1100M4I1P; 6 — Baru
REDWAG PS 4500.R2.M

ITinroToBKa 3pa3KiB 3[1HCHIOETHCSA HACTYITHUM YMHOM: Ha CTaJIeBY MiJrOTOBJIEHY I1ac-
TUHY HaHOCUTHCS 1IAp JOCHIHKYBAHOTO MOKPUTTS 3 BIAMOBIIHUM BMICTOM KOMIIOHEHTIB. 3pa3-
KW BUCYLIYIOThCS 3a Temmneparypu 20+5 °C nporsarom 48 ronus ta 3a temneparypu 70+£5 °C
HPOTATOM TPHOX TOJIMH BiAMOBIIHO 10 BUMOT [1].

[ligroroBieH1 3pa3ku BUTPUMYIOTHCS B edi MpoTsarom 20 XB., MICIS YOTo iX BCTAHOB-
JIFOIOTHCS] HA HETOPIOYy IMOBEPXHIO JUIsl 0XO0JIOKEHHS 111e Ha 30 XB.

BumMmiproeTbcs TOBLIMHA HAHECEHOTO MIapy IMOKPUTTS 3a JIOTIOMOIOI0 TOBIIMHOMIpA.
BumiproBaHHsI TOBIIMHM CIYYEHOIO MIApy MICHIsS TEMIEPaTypHOIrO BIUIMBY 3/IHCHIOETHCS 3a
JIONIOMOT'OF0 TITMOMHOMIpa MITaHTeHIUPKYJIS.
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V]IK 667.6

3ACTOCYBAHHA ®OCPOPOBMICHUX AHTUIIIPEHIB
JJIA BHUKEHHSA I'OPIOYOCTI JIAKO®APBOBUX MATEPIAJIIB

Pomencrka FO.B., HY1I3Y
HK — Caenko H.B., k.1.H., nouent, HYL3Y

VY naniit po0OTI MpeAcTaBieH! Pe3yIbTaTH MEPBUHHOI OI[IHKA BOTHE3aXHCHUX BIIACTH-
BocTel Jako(apOOBUX MOKPUTTIB HA OCHOBI BOJHO-TUCIIEPCIHHOTO aKPHIIOBOTO COIOJIIMEDY,
HanoBHeHOTO (pochopoBMicHuM anTUTipeHOM [IDA 1 MOPOKHUCTUMH 30JbHUMH AIFOMOCH-
nikaTHUMHU Mikpochepamu. DochopoBMiCHI aHTUITIPEHH 1€ CBOTO POJy KaTajli3aTOpH peak-
I BIIIIETJICHHS 3aMICHUKIB B MaKpOMOJICKYJIIPHOMY JIAHITIOTY, IAKITI3allii Ta 1HIIUX peak-
it moiMepiB. XiMiyHi epeTBOPEHHS MOJIIMEPIB IPHU IILOMY CIIPSIMOBaHI Ha 301IbIICHHS BU-
X0y HEJIETKOTO KOKCOBOT'O 3JIMIIKY Ta 3MEHIIEHHS TOPIOYUX MPOJYKTIB Mipoi3y; YTBOPEH-
HSIM TOBEPXHEBOTO CKIIOMOJIOHOTO a00 B’S3KO PO3IUIABICHOrO Imapy moiimeradochopHoi
kuciotH. Llel map cayxuth Qi3udHUM Oap’epoM sl IEPEHECEHHs TEIUla BiJl MOJyM s JI0
nosiimMepy 1 nudysii peareHTiB, Ta TaKOX BIUIMBA€ HA TeTEPOTreHHE OKHUCIEHHS KapOOoHI30Ba-
HOT'O MPOYKTY MipoJIi3y momiMepis. [1-3].

O1iHKy BOTHE3aXHCHUX BIIACTHBOCTEH OTPHUMAHUX IOKPHUTTIB OyJHM TNPOBEICHI Ha
YCTaHOBIII THUITy «BOTHEBA TPyOa», TAKMH METOJ IIUPOKO BHKOPHCTOBYETHCS B JOCIIIHHUIb-
KX IUIsIX. BoruesaxucHa eheKTUBHICTD MpH cepTHQIKAIIHUX BUMTPOOYBAHHSIX OL[IHIOETHCS
3a METOZIOM «KepamiuHoi TpyOu». Takuii METO M03BOJISIE BU3HAYUTH I'PYIy BOTHE3aXHCHOL
eeKTUBHOCTI: Js | rpynu BTpaTa Macu Micisl CIIaTIOBaHHS IMOBUHHA CKJIAJaTH HE Oiblie
9 %, mst 11 — Bixm 9 mo 25 %, skmo BTpaTa Macu 3paska outbiie 25 %, TO MOKPUTTS BBAXKAETh-
Csl TOPIOYHM.

B pesynbraTé mpoBeneHUX JOCTIKEHb TPy TOPIOYOCTI aKpHIIOBOI TUCTIepcCii, Ha-
ITOBHEHOIO PI3HMM BMICTOM HAIOBHIOBauiB, BCTAHOBJIEHO, 1110 mpu BMicTi [IDA 25-30 mac.u.
1 mikpocdep (15-20 mac.4.) BTpara Macu ckjiaaae B Mexax 7,3—9,8 mac. %, 1110 103BOJIsIE TaKi
MOKPUTTSI BIIHECTH JI0 TPYITH BAKKOTOPIOYMX MaTepiaiBb.
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VJIK 614.8

OIIIHKA BILUIMBY TPIINIUH HA BOTHECTIMKICTH 3AJII30BETOHHOI
BAJIKH

Py6an A.A., HY1I3Y
HK — Bacunbsuenko O.B., k.1.H., gouent, HYILI3Y

3icTaBiCHHSI PE3yJbTATIB EKCIEPUMEHTAIBHOTO Ta TEOPETHYHOIO BU3HAUYEHHS MEXKi
BOTHECTIMKOCTI B pi3HUX poboTax [1, 2] mokasye, mo noBHUH 30ir HegocsHKHUHN. [TprunHOIO
[IbOTO € HEMOXKJIUBICTh Nepea0aunTH MPH PO3PAXyHKAX yCi 0COOIMBOCTI CTaHy OCIiIKyBa-
HUX 3pa3kiB. OJIHIEIO 3 TAKMX HEIOCKOHAJIOCTEH, K1, TPOTE, MOKHA TIEBHOIO MIpOIO mepeada-
YUTH, € HASIBHICTD TPIITUH.

SIKIIO MPUITYCTUTH, 110 B MiCIli PO3KPHUTOI TPIIIMHM TOBIIMHA 3aXMCHOTO 1Iapy Oero-
HY 3MEHIIYETHCS, TO B IIbOMY MiCIli 3MEHIIUTHCS 1 9ac MPOTpiBy CTAJIEBOi apMaTypu 10 KpH-
TUYHOI TEeMIIepaTypH, KOJIHU YTBOPIOETbCS IUIACTUYHHMN IIAPHIP 1 BiOYBa€ThbCs pyHHYBaHHS
3TUHAJILHOT 3aJ11300€ TOHHOT KOHCTPYKIIii.

Po3paxyHOK Mexi BOTHECTIMKOCTI 3a11300€TOHHOT 0aJIKH 3 ypaxyBaHHSIM TPILUH, 10
YTBOPUIIUCSI, MOYKHA ITPEJCTABUTH 32 TAKOI CXEMOIO:

— BU3HAUEHHSI Yacy MPOrpiBaHHs Imapy OETOHY Ha MIMOMHY PO3KPHUTTS TpimuHu TAl;

— BU3HAUCHHS TEMIIepaTypy B TpilHHI yepe3 yac TtAl;

— BU3HAUYEHHA 4acy MporpiBaHHsA TA2 10 KpUTUYHOI TeMIIepaTypu apMmaTypu tScr imia-
py 6eTony Aa (BiJ IHA TPILIMHU 0 apMaTypH);

— MEXXY BOTHECTIMKOCTI TS MOKHA BU3HAYUTH SIK TS=TA1+TA2.

PesynbTaTy, po3paxyHKiB, IOKa3ylOTh, 110 HASIBHICTb PO3KPUTUX TPIIIMH y 3rHHAIb-
HUX 3aJ11300€TOHHUX KOHCTPYKIISX 3/1aTHA CHJIBHO BIUTMBATH HA IXHIO BOTHECTIMKIiCTh. P0o3-
paxyHKH MMOKa3aJId 3HM)KEHHS MEX1 BOTHECTIMKOCTI 3rHHANBHUAX KOHCTPYKIIH Maike yaBidi
MOPIBHSHO 31 3TUHAILHUMU KOHCTPYKIIIMU O€3 TPIIIHH.

Pe3ynbraTi po3paxyHKIB MiITBEP/UKYIOTh HEOE3NEKy IepeBaHTaKEHHsS 3rMHAJIBHUX
3a11300€TOHHUX KOHCTPYKIIiH, TOMY 1110 1€ COPUYUHSIE TOSIBY 1 PO3KPUTTS B HUX TPIilllUH, 1110
NPU3BOJMTH JI0 MIBUJIIOTO MPOTPiBaHHS 3aXMCHOTO MIapy OeToHy. Y 3B’S3Ky 3 OTPUMaHUMH
pe3yiIbTaTaMu MO>KHa PEKOMEH/IyBaTH y BHIIJKaX BUKOPHCTAHHS 3a1i300€TOHHUX KOHCTPY-
KI[iil Ha 00’ €KTax MiABUIIEHOI HeOe3nekn 000B’ I3KOBO 3aCTOCOBYBATH ISl HUX BOTHE3aXMCHI
HOKPHUTTSL.
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VIIK 614.84

AHAJII3 IIEPCIIEKTUB PEQOPMYBAHHSI I PO3BUTKY CUCTEMU
JEP/KABHOI'O HATJIAAY Y COEPI IIOXKEKHOI TA TEXHOI'EHHOI
BE3IIEKHN

Pycy A.C., HYLI3Y
HK — Capuenko O.B., k.T.H., c.H.c., HYLI3Y

[TutanHs po3BUTKY B YKpaiHi CUCTEMHU JEPKABHOTO HATJsAy y cdepi MOKEeKHOI Ta
TEXHOTCHHOI Oe3neku 3anumaeTbess aktyanbHuM. [Iporarom 2022-2023 pokis JICHC npose-
JICHO aKTHBHY POOOTY 00 PO3POOJICHHS Ta OMPAIIOBAaHHS 1HIIUMH [IEHTPAJILHUMU OpraHaMu
BHUKOHABUOi BJIaJy MPOEKTIB HOPMATHUBHO-NPABOBUX AKTiB CTOCOBHO BJIOCKOHAJIEHHS 3aKOHO-
JaBcTBa y cdepi MUBIIBHOTO 3aXUCTY, i 30KpeMa, MOKEKHOT Ta TEXHOTeHHOT Oe3neku [1, 2].

[Torpeba ocydacHEHHS 3aKOHOJABCTBA y cdepi MOXKEKHOI Ta TEXHOTEHHOI Oe3NeKu,
[IUBUTLHOTO 3aXHUCTY 3yMOBJICHA:

— 3pOCTaHHSM TEXHOT€HHUX Ta MPUPOTHUX HEOE3MEK;

— 3arpo3aMHu, OB’ A3aHUMH 3 BeIEHHSM OOHOBUX Jiil.

BpaxoBytoun motpeOu ChOrojieHHs, NpiopuTeTHUMHU Hampsmamu aismibHOCTI JJCHC
CTAIOTh MPEBEHTUBHI 3aXOJH IIOJI0 HACTAHHS HETAaTUBHUX HACIIJIKIB BiJ[ MOXEXK Ta 1HIIUX
HeOe3MEeYHNX CUTYalliil, OCHOBHI 3 SIKUX:

1. VaopaBniHHsS pU3MKaMH TIOKEXKHOI Ta TEXHOTEHHOI O€3MeKW Ha OCHOBI PHU3HK-
OpIEHTOBAHOTO MAXO0AY. 3aXUCT KPUTHUHOT IHPPACTPYKTYPH.

2. 3anpoBa/KEHHSI CUCTEMH JOOPOBIIFHOTO CTpAaXyBaHHs BiJ MOXKEX Ta 1HIIUX HeOe-
3IIEYHUX TOIIM.

3. BrockoHasieHHsI AepKaBHOTO HarISALy (KOHTPOJIO) y cepl TEXHOHHOI Ta MOKEK-
HOT Oe3neKHu.

4, IMIuIeMeHTallisl €BpONEHChKUX CTaHJAPTIB IIOJI0 MONEPEIKCHHS 3HAYHUX aBapii 1
KatacTpod, OMOBIIIEHHS PO 3arpo3y BUHUKHEHHS 400 BUHUKHEHHS HAJI3BUYAWHUX CUTYyaIil
Ta 3B 3Ky y cdepi HUBUILHOTO 3aXHCTY.

5. TexniuHe perytoBaHHS.

6. [udposizaris.

Crnig BIAMITUTH, IO TeNep KOXKEH MiJIpHUEMElb Ma€ BUIBHUN JOCTYyN 110 1HQoOpMarii
PO MEPEBIPKH, 1X pe3yJbTaTH Ta MOKE CAMOCTIHHO 3AIMCHUTH MOHITOPHHT €(eKTUBHOCTI 1
3akOHHOCTI HarnsaoBoi podoru JJCHC.
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IMPOI'PAMA TA METOJIMKA EKCIEPUMEHTAJILHUX JOCJIKEHD
BIIJIMBY CUCTEM MNPOTUIIOXXEKHOI'O 3AXHUCTY HA IHIUBIAYAJBHUN
MNOXKXEXHUM PU3UK

Capuenko O.B., Hecentok JLII., I1Y HJI 113, Onomxko LA., JIY BX]]
HK — Hixnuk B.B., n.1.H., ipod., IIY HI 113

B ocHOBY ekcriepuMeHTaTbHUX JOCHIKEHb MOKJIAJICHO TaKy 1/1€10: JOCTIKEHHS TPH-
BAJIOCT1 IOCATHEHHS KPUTUYHUX 3HAYE€Hb JUIS JKUTTS JIIOAUHU TAKUMHU HEOE3[IeUHUMH YNHHU-
KaMU TOXKEeXKI, SIK TeMIlepaTypa Ta BTpara BuauMocTi. [Ipu 1iboMy Taki JOCIiIKEHHS MIPOBO-
JAThCS JUISL IBOX MOKJIMBHMX CLIEHApPIiB: IPU B1JICYTHOCTI BIJIOBIJHOI CUCTEMHU ITPOTHIIOKEK-
Horo 3axucty (CII3) ta nasBHocTi. s cuenapiro, B sskomy HasgBHa CII3 po3risgaroTbCst OK-
pEMO TakKi CUCTEMH: aBTOMAaTH4YHA cucTema nokexkHoi curnamizanii (ACIIC), cucrema mpo-
tuaumHoro 3axucty (CIIA3), aBTomatnuyna cuctema moxexoracinag (ACIID), Tabmums 1.
OOnanHaHHA JJ MPOBEAEHHS EKCIEPUMEHTAIbHUX OCIIDKeHb BKIIouae: crnopyaa BBK-
220, BOTHHUIIE MOXKEXKI, 3aCO0M BUMIPIOBAIBHOI TEXHIKH, 00T IHAHHS JIJIS IPOBEICHHS (OTO
Ta Bigeo 3iomok. Cnopyaa BBK-220 sBisie co00r0 OZHOMOBEPXOBY CHOPYIY pO3MipaMu B
wrani 5950 mm x 5970 mm x 6030 mm. Cnopyna BBK-220 ocnamiena nBepHUMH, BIKOHHUMHA
popizaMu po3MipaMu Ta MPOpi3aMH y MOKPUTTI, SIKi JOLIIbHO BUKOpUCTaTH, B sikocTi CIT/I3.
[Tin yac ekciepuMEHTATIBHUX JOCIIKEHb HEOOXITHO PO3TIITHYTH Pi3HI BHIH TOKEKHOI HaBaH-
Taru, 30KpemMa No)KeKHY HaBaHTary y BUIVISi/I TBEPUX T'OPIOUYMX PEUOBUH (BOTHMIIA Ki1acy A) Ta
NOXKE)KHY HaBaHTary y BUTJIA/I TOPIOYMX piauH (BorHumia kiacy B) [1]. BumiproBanns temmepa-
TYp 3AIHCHIOETHCS 3a JOIOMOIOI0 TepMorap [2], 3aIuMIICHHS JIa3epHUM BUIIPOMIHIOBAYEM Ta
npuiiMadem [3].

Tabn. 1. Etanu excriepuMeHTaIbHHUX JOCITIDKEHB

No ETan ekciepuMeHTalIbHOTO . )
. Cuenapiif eKCIepuMEHTATHHOTO TOCITIIKEHHS
3/m JOCTPKEHHS
! i ; g Cnopyna BBK-220 ne ocnamena CI13
2 % ; g Cnopyaa BBK-220 ocnariiena ACIIC
3 g ; g Cnopyaa BbK-220 ocnamena CII/I3
4, 4.1 A Cnopyna BbK-220 ocnamena ACIIT

Pe3ynbraTi ekcriepuMeHTaIbHUX J0CIIPKEHb Oy1yTh BUKOPUCTaHI 1] 4ac NepeBIpKU
aJIeKBaTHOCTI MaTEMaTUYHUX MOJEIEH.
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INHOKA3ZHUKHU ABTOMATHYHUX CUCTEM HHOKEXOI'ACIHHA

Cemenenko B.B., HYII3Y
HK — Ocbmauko O.0., k.1.H., HYILI3Y

3 PO3BUTKOM TEXHIYHOTO MPOTPECy Ta BUMOT JO MOXKEKHOI Oe3reku Bce OuIbIe mo-
HIUPIOETHCS BUKOPUCTAHHS aBTOMaTHYHUX CHCTEM MOKEXKOTraciHHS. 3apa3 Ha pUHKY € BeJIMKa
KUIBKICTh PI3HOMAHITHUX aBTOMATHYHUX CUCTeM Tokexoracidus [1]. KoxxHa 3 HUX Mae cBOi
BJIACTHBOCTI, OCOOJIMBOCTI, Mpu3HaueHHA. CucTeMa aBTOMAaTHYHOIO TMOXEXKOTAaCiHHS Mae
CKJIaJJHY CHCTEMY Ta CKJIAJA€ThCs 3 PI3HUX KOMIIOHEHTIB. /[ BUOOpYy aBTOMaTHYHOI CHUCTe-
MU TIO’KEKOTaCiHHS Tpeba BpaxOoBYBaTH Pi3HI KPUTEPii, K1 MalOTh CBO1 1HAMBITyaJIbHI Mapa-
Metpu. [liBuIeHHsT HAYKOBO1 OOIPYHTOBAHOCTI BUOOPY MOXKIIMBO 32 PaXyHOK OaraTOKpHUTE-
plagbHOT MOJIEII.

3aBaHHs OIIHKY Ta BUOOPY ONTHMAJIBHOTO PIlICHHS B OaraTOKpUTEpiaibHIi cuTyarii
MOJIATAE B PAHXKUPYBaHHI MOXJIMBHUX PIllieHb 1O 0€37i4i MPUBATHUX KPUTEPIIB, IO JO3BOIS-
I0Th PaH)XyBaTH aJlbTCPHATHBH, IO JOMYCKAIOTHCS, TUIBKH Ha O€3JIiui MiJIeTJIUX PIllleHb,
TOOTO, KOJIM KpUTEpii HEe cymepewinBi. 3 mepeBar Ta HEJOJIKIB CUCTEM aBTOMAaTHUYHOIO IO-
KEKOTACIHHA MOYKHA BUJUIATH JIBAa BUIU KPUTEPIiB — PYHKIIOHATBHI Ta eKOHOMIYHi.

HaBegemo QyHKIiOHaIbHI MOKA3HUKH: Yac CIPAIlbOBYBAaHHS CHCTEMU; SKICTh MOXKe-
KOTACIHHS; TUIOIIA MOXKEKOTACIHHS; Yac, 3a KU MOYKEeKa MOBHICTIO MMOTACHE; Yy TIHUBICT J10
YUHHUKIB TMOXEX1; HaiiHICTh. HaBeneMo e€KOHOMIYHI MOKAa3HUKH: COOIBapTICTh; BapTICTh
BUTpAT Ha 00CITyTOBYBaHHS, BAPTICTh MiJ Yac MOKEKOTACIHHS.

Tak sik mepeniyeHi Kputepii € cyrnepewnBUMU, HEOJHOPIAHUMH, MAIOTh Pi3HI OJUHUIII
Ta Jliarma30H BUMIPIOBAHHS, a TAKOXK 3HAYEHHS €KCTPEMyMiB (max, min), TO mependadaeTbes
iX HOpMai3alis HUIIXOM BBEACHHS 0e3p03MipHOi PyHKIIIT KOPUCHOCTI. 3alle’HO Bi 0COOIH-
BOCTEH CHCTEMH Ta pe3yJbTaTiB (hopmMaiizallii MOKHA BHJIUTUTH KiJbKa MiAXOMIB JO OIiHKA
Ta IPUMHATTSA €IMHOTO PILICHHS B YMOBaX 0araToOKpUTepialbHOCTI.

Jeski ¢GyHKIIT KOPpUCHOCTI MPUBATHUX KPUTEPIiB MOXKYTh HAOyBaTH HaBIiTh HYJIHOBHX
3HauYeHb. B 1[bOMY BUMNAJKY MpHU BiAOMUX 3HAYEHHSIX BaroBUX KOe(illi€eHTIB MPUBATHUX KPH-
TepiiB Ta iX (PyHKIIH KOPUCHOCTI OLIHKA MPOEKTHUX pILIEHb Ta BUOIp HAWKpPaLIOro MpoBO-
TUTHCS 3a y3aralbHeHUM KpuTepieM. SIK yHiBepcaibHa (popma y3araabHEHOTO0 KPUTEPIto Olli-
HKH, 110 BPaXOBY€E BC1 CXEMHU KOMIIPOMICY, PONIOHY€ETHCS MaKCUMIHHA OIlIHKA. TakuM 4nHOM
MO’KHA OIIHUTU €()EeKTHBHICTh K OKPEMHUX, TaK 1 BCi€i aBTOMAaTUYHOI CHCTEMH IOXKEKOTa-
CIHHS 110 KOMIUIEKCY (PYHKIIIOHAJIbHUX 1 €KOHOMIYHUX KPHUTEPIiB 3aJI€KHO BiJ] CTYINEHS BU-
3HA4YE€HOCTI BaXJIMBOCTI PUBATHUX KPUTEPIiB.

TakuM yMHOM MeTOJ OaraTOKpUTEPI1abHOI OLIIHKM OTPUMAaB MOJAJBIINNA PO3BUTOK
[UIIXOM PO3IMOBCIOKEHHSI HA HOBUH KJIac 00’€KTiB — CUCTEMa aBTOMAaTUYHOIO MOXKEXKOra-
ciHHg. MoJKHA OIIIHIOBATH SKICTh CUCTEMU aBTOMATHUYHOI'O IOXKE)KOTACIHHS 3arajoM, Tak 1
BILJIUB Ha IO SIKICTh KOXKHOTO 11 KOMIIOHEHTa OKPEMO.
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VJIK 614.841

HAI'JIAA 3A 3ABE3IIEYEHHAM HO){(E)KHOi BE3IIEKHN
ITPU ITPOEKTYBAHHI TA EKCIIVIYATALII EJIEKTPOYCTAHOBOK

Ceprienko B.B., HVII[3VY
HK — Baspentok C.A., a.nepx.ynp., HYL3Y

JIOCUTh BEIHMKHUI BIZICOTOK MOXEX BiJOYBA€THCS caMme BiJl €IEKTPOYCTAaHOBOK, Bif X
HETPaBUWIIBHOTO MPOEKTYBAaHHS Ta eKcruryaraiii. Lle moscHIoeTbcs 30UIbIIEHHSIM BHKOPHC-
TaHHS €JIEKTPOYCTAHOBOK y BUPOOHMIITBI Ta MOOYTi, a TAKOXK HEJIOCTATHICTIO OOHOBIICHHS
€JIEKTPOOOIaIHAHHS B OCTaHHI pOKHU. TOMYy OCHOBHHMM 3aBIaHHSM BiJIIOBIJAIbHOI 0COOM €
HarJIsi 3a MOXKEeKHOIO Oe3MEeKOI0 B MPHUMIILEHHSX, /16 € OyIb-sKe eIeKTpooOIaJHaHHA YU
€JIEKTPOYCTAHOBKH.

ITig moXxexHOI OE3MEeKOI0 eIeKTPOYCTAaHOBOK MOYKHA PO3YMITH TaKWi CTaH, MpHU
SIKOMY 3 BCT@HOBJICHOIO MMOBIPHICTIO BUKJIIOYAE€THCS MOXIIMBICTh BUHUKHEHHS TIOXKexXi. J{ist
3a0e3MeyeHHs MOKEeXHOI Oe3MeKu JOBrOTpUBaIoi poOOTH €lIeKTPOYCTaHOBOK, OJTHUM 13 BaXK-
TUBUX (AKTOPIB € iX KOHCTPYKTHBHI OCOOIUBOCTI Ta 1X BiJIOBIJHICTh HABKOJHUIIHBOMY Ce-
penoBuili. Ha enexTpoycTaHOBKM MOK€ BIUIMBATH BOJIOTICTH MOBITPS, TEMIIEpATypa, Xapak-
TEp TEXHOJIOTIYHOTO MPOIECY, XIMiUHI BIACTHBOCTI PEUYOBHH 1 MaTepialliB Ta iHIIIE.

VIMOBipHiCTh BUHHKHEHHS TIOXKEXi Bijl €IeKTPHYHOro ab0 iHIIOrO OJMHMYHOTO TeX-
HOJIOT1YHOTO BHPOOY ab0 0OJaHaHHS i 9ac iX po3poOJeHHs Ta BUTOTOBICHHS HE TIOBUHHA
nepeBuIyBaTn 3HadenHs 107 na pik [1].

[Ipu po3risaal NUTaHb MOXKEKHOT OE3MEeKU eIEKTPOYCTAHOBOK BHXOJATH 13 HASIBHOCTI
JIBOX CKJIAZIOBUX ITOXKEXKI1, HAasBHICTh JDKEpelsa 3alafoBaHHs Ta roprovoi pedoBuHH. [xepe-
JaM{ 3arajioBaHHS B €IIEKTPOYCTAHOBKAX MOXYTh OyTH KOPOTKE 3aMHUKaHHs, IEepEeBaHTa-
JKCHHS, BEJIMKUI MEpexXiTHUi omip, IHTeHCUBHE ICKPIHHS, BHCOKOTEMIEpATypHi AUISHKU. B
SAKOCTI TOPIOYUX PEYOBUHU MOXE OyTH TOproda i30Ji1lisl, 3aXiUCcHa 000JIOHKA eNeKTPOTEeXHIY-
HUX BHUPOOIB, TOPIOUi eneMeHTH OyaiBenb Ta cropya. OgHoYacHa HAsSBHICTh JBOX LIUX CKIIa-
JIOBUX POOUTH €NIEKTPOOOIaTHAHHS Ta €JIeKTPOYCTAHOBKH MOTEHIIIIHO MOXKeXKOHEeOe3MeUH -
Mu. TOMy OCHOBHMM 3aBIAaHHSIM ITOXKEXKHOI MPO(MITAKTHKU €IEKTPOYCTAHOBOK € 130JIALis
JoKeperna 3alalioBaHHs BiJl TOPIOUMX MaTepiajiB 3aBASKU PI3SHUM TEXHIYHUM Ta KOHCTPYKTH-
BHUM DIILIEHHSIM.

EnexkTpoycTaHOBKM MOBMHHI MOHTYBATHCS 1 €KCIUTyaTyBaTUCS Y BIANOBIAHOCTI 0
[TpaBun ynamrtyBaHHS €lIEKTPOYCTaHOBOK, [IpaBui Ge3nedHoil ekcruryaTalii eneKTpoyCcTaHo-
BOK Ta IHIIUX HOPMATHUBHUX JIOKYMEHTIB, II0 PETIAMEHTYIOTh BUMOTH TIOXKEXKHOI OE3TEeKU
€JIIEKTPOYCTAaHOBOK, IMPOTE HE 3HWKYIOTh BUMOTH OCHOBHUX HOPMATHBHHX JIOKYMEHTIB.

Bapto miakpeciuTy, Mo MUTaHHSIM TTOKEXKHOT OE3MEKH eIEKTPOYCTaHOBOK HEOOX1THO
MPUILIATH JOCUTh BETHKY yBary, Tak sSIK CTATUCTUYHI JaHl TOBOPATH caMi 3a cebe. Jlumie no-
TPUMAaHHS BUMOT JIIFOUYHUM JTIOKYMEHTaM JI03BOJHUTh CYTTEBO CKOPOTHTH KIJTBbKICTh MOXKEXK, KO-
TPl BUHUKAIOTH BiJl €IEKTPOYCTAHOBOK.

Taxum unHOM /17151 3a0€3MEeUeHHS HArJISITy 3a MOYKEXKHOI0 OE3MEKOI0 MPH MTPOEKTYBaHHI Ta
eKCIUTyaTallli eJIeKTPOYCTaHOBOK, HEOOX1THUH iX KOHTPOJIb BIAMOBIIHO JI0 JIFOYUX CTAH/IAPTIB.
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3ANOBITAHHSI BAHUKHEHHIO [TOKEXK B EKOCUCTEMAX

Cunpuenko J[.0., HYLI3Y
HK — Jlaninin O.M., k.T.H., nouedt, HYL[3Y

BiamoBigHO 10 BH3HAYEHHS, €KOCHCTEMA — 1€ €KOJIOTiYHa CUCTeMa abo MPUPOIHHIA
KOMIUIEKC [0 CTBOPEHUH )KMBUMHU OpraHi3MaMH 3 YMOB iX iCHyBaHHS, TaK 3BaHa 0i0JIOT14HA
cucrema. [Ipoctumu ciioBamu — 11€ Bce, 1[0 CTBOPEHE MPHUPOJOI0 Ta oTouye Hac. Iloxexa B
eKocHcTeMI — TJI00aibHa MpobJieMa, B pe3yibTaTi SKOi HE TUILKM TMHYTH ii MEIIKAHII, pyH-
HY€ThCSI MalHO, 3HMIIYETHCS MPHUPOJIHINA KOMIUIEKC, @ H ICTOTHO BIUIMBAIOTh HA EKOJIO-
rito JiciB, GOpMyBaHHs KPyroodiry ByIJICIIO, TEIUIOBHH PEKUM IPYHTY, 3a0pyIHEHHS ITOBEP-
XHEBUX 1 mig3eMHuX Boa. CloIi MOYKHA BIIHECTH: CTEMOBI MOXKEXKI, JIICOBI MOKEXi, TOPIHHS
TPaBHUX MAacCHBIB O1JIs1 BOJIOMMHUIIL, TOIIO.

3rigno 3 pochimxenHaMm (mposeaenuM Global Forest Watch (GFW), ITnctutyrom cBi-
toBux pecypciB (WRI) ta YHiBepcuteTrom MepuieHy) moxexi 3apa3 3HUIIYIOTh BJBiYi Oi-
JBIIIE JTICOBOTO TMOKPUBY B YChOMY CBIiTi, HiX IIe Oyyio Ha modyaTky cToiitTs. [lopiBHSHO 3
2001 pokowM, Tenep BOHH CIIYCTOIIYIOTh TPUOIU3HO HA 3 MiIbHOHM reKTapiB OUIbIIE IIIOPOKY,
mo exBiBasieHTHO ionli benprii [1]. ['omoBHUM (akTOpOM 301IBIIEHHS MOXKEX € 3MiHA KITi-
MaTy. XBHJII €KCTPEMabHOI CIEeKH, SIKi POOJIATH JIICH MOCYLIUTMBUMH, 3apa3 y I sTh pa3iB Oi-
JIBINI, HIXK MBTOPA CTONITTS TOMY.

JlicoBi moxesxi BIACTHBI HE TIIbKUA CHEKOTHUM KpaiHaM, TaKuM sIK ABCTpalis, B YKpa-
1HI BOHH TEX HE PIAKICTh — MOPIYHO PIKCYIOTHCSA COTHI @00 THUCSAYI BUNIAJKIB. 3TiIHO 3 JaHU-
Mu Jlep:kaBHOI CIy>KOM CTaTUCTHKU YKpaiHH, Ha TEpUTOPii JicoBoro ¢GoHIY KpaiHU YIpo-
noBx 1990—- 2017 pp. Bunukio 106,8 tuc. noxex 3aranpHoro miomero 139,2 tuc. ra. Cepen-
Hs, 32 OCTaHHI 28 POKIB, IJIOIIA OJHIET MOXKEXK] CTaHOBUTH 1,3 ra. 3a mepioa HE3aaeKHOCTI
Vxpainu 10 2017 p. BKIFOYHO MOKEKAMK MOMIKOIKEHO 4,7 MITH M® lepeBUHH Ha KOPeHi, a60
170 tuc. M3 HIOPIYHO.

Amnari3 6araTopiyHOi IMHAMIKH TIOXKEX 32 OCTaHHI 28 POKiB CBIAYUTH MPO T€, IO JIiCOBI
MOXKeX1 B YKpaiHi € siBUIEM cTaauM. bopoTs0a 3 1icoBUMH MOKEKaMHU — MPOIIeC CKIaTHUMN Ta
BHUMAarae 3Ha4HMX JIIOJICBKHMX 1 MarepiaJbHUX PecypciB. AHaJ3 MOXKEX CBITYUTH PO T€, 110
PO3BUTKY Ta BOHA MO€ HaOyTH O3HAK HaJA3BUYAWHOI cuTyallii. ToMy BaXJIMBO 3amo0iratu
BUHHKHEHHIO TAKUM CUTYaIlIM:

1. IlyGniuHa CBiAOMICTH Ta OCBITA: MPOBEACHHS 1H(OPMaLIHHUX KaMMIaHii 00 He-
Oe3MeKH JIICOBUX TMOXKEXK Ta MpaBuJ Oe3MeKH, HaBYaHHS MICIIEBOIO HAceleHHs Ta BiJBiyBa-
YiB JIiCy MpaBUIaM BUKOPHUCTAHHS BOTHIO Ta MOBOKEHHS 3 BOTHEM Y JIICI.

2. CucreMu paHHBOTO BHSIBIICHHS Ta BiJICTEKEHHsI: BCTAHOBIICHHS Ta yJIOCKOHAJICHHS
CHUCTEM MOHITOPHUHTY 1 BHUSBJIEHHS JIICOBUX MOXKEX 3a JOIMOMOTOI0 CYYaCHHUX TEXHOJIOTIM Ta
JPOHIB, OCUJIEHHS POOOTH JIICOBUX MaTPYIbHUX Ta CIIOCTEPEIKEHHS 32 BEIMKUMH J1ICOBUMHU
TEPUTOPISIMHU.

JIITEPATYPA
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VJIK 614.8
CIEMIAJILHI IOKPUTTS IS 3AXUCTY BIJI BACOKAX TEMITEPATYP

Cisak P.B., BHTY
HK — JlememeB M.C., k.T.H., BHTY

JIst miaBUIEHHS HAAIMHOCTI METAJICBUX KOHCTPYKIIiM OymiBebh HA BHIAJIOK BUHHUK-
HEHHS HA/I3BUYAHUX CUTYAIlil, a caMe 3 BIULTMBOM BHUCOKHUX TEMIIEPATYP ITiJl 4ac MOKEXKi, He-
00XiHO TependayaTH 3aXHUCT TaKUX KOHCTPYKIiH. Cepell iCHYIOUHMX METOMIB 3aXHCTY Bif
BITMBY BUCOKHUX TEMIIEpaTyp HAWOUIBII PO3MOBCIOMKEHUM € €KpaHyBaHHS MIOBEPXOHb KOHC-
TPYKLIH CHEiaJbHAM ITOKPUTTAM. JJOCTYITHUMHU PaxylOThCsl MOKPUTTSI BUTOTOBJICHI Ha OCHO-
Bl TpaaMUiAHUX MiHepadbHUX B’sDKyunx [1-2]. Kommo3umiiiHi Hi3aproBaTi 0ETOHH MOXKYTh
BUKOHYBATH OJHOYACHO JIB1 JIy>K€ BaKJIWB1 (DYHKIIT — 3aXMINATH KOHCTPYKIIi BiJl BUCOKUX
TEMIIepaTyp Ta 3MEHIITYBAaTH TEIUIOBTPATH Oy IiBIIi.

CrnemnianpHi 03100IF0BaIbHI TOKPUTTS HAa OCHOBI MIHEPAIBHOTO B’SKYy4Ooro HaOyBa-
I0Th TIOIIMPEHOIO BHUKOPUCTaHHS JJIs ekpaHyBaHHs [3]. Ajie HeoOXiJHO BpaxOBYBaTH, IO
NIpU BUKOPUCTaHI MIHEPAJIbHOTO B SDKYYOrO — CTIHKICTh CTPYKTYpPH LIEMEHTHOTO KaMEHIO 3a-
6esneuyerhest TibKU 10 600 °C [4], momanpine 3pOCTaHHS TEMIEPAaTypPH CIIPHYUHSE TPIlIu-
HOYTBOPCHHS Ta PyWHYBaHHs KOHCTPYKIIi [5—6].

OfHMM 3 MEePCHCKTUBHUX HAMPSMKIB OTPUMAaHHS BOTHE3aXHCHUX O0300JFOBATBHHX
MOKPUTTIB METAJOKOHCTPYKIIIM € KOMIIO3UIIHHUI Matepian, akuil po3poOnenuii y BHTY.
3acTocyBaHHA KOMIUIEKCHOI TeXHOJIOTIi (hi3uKo-XiMiyHOT akTuBamii Qocdorincy, 30mm-
BUHOCY 1 METaJeBOro IUIaMy, OTPUMAHO HOBE BOTHECTIMKE B’SDKy4e 3 HU3BKHUM BMICTOM
BiJIbHOT pigkoi ¢a3u [7-8]. [IpoBeneHi HOCTIKEHHS HiATBEPIKYIOTh, [0 MPHU HArpiBaHHI
ix 1o 800 °C BTpaT MacH CkJIaaar0Th He Oinbie 8 %.
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VJIK 614.8

SAJIYYEHHSA BE3NIVIOTHOI'O JIITAJIBHOI'O AITAPATY JO IIOLIYKY
JIIOAEU TP BUHEKHEHHI HC

Cmunpko A.B., HYLI3Y
HK - TI'ap6y3 C.B., k.T.H., nonient, HYII[3VY

3anmydenns 6e3mioTHOro JeranbHoro amnapary (BJIA) no momyky sroneit min yac Haa-
3BHYAIHUX CUTYallill MOKe OyTH OJHUM i3 3aC00iB €(pEeKTUBHOTO Ta IBUIKOTO PearyBaHHs Ha
taki cutyamii. BJIA Moxe MaTu JesKki rmepeBaru B MOPIBHSHHI 3 TPATUIIHHUMH METOJIaMU
MOIIYKY Ta PATYBaHHs, TAKUMH SIK €KilTaKi BEPTOIHOTIB @00 Ha3eMHI MOITYKOBI KOMaH/IH.

[ToBiTpsine crioctepexkeHHs: bBJIA Moyke 3a0e3nmednT MMPOKHUI OIS 3 MOBITPSIHOTO
MPOCTOPY, LIO J03BOJISIE IIBUAKO OXOIUTIOBATH BesWKi Teputopii. Lle mo3Boinsie edexkTuBHO
NEeperisaaTi BEIHKI TUIONI, TOUTYKATH JII0JIEH Yy BaXKKOIOCTYITHUX a00 HeOe3MeUHUX MiCLsX,
TaKUX K TYCTi JIICH, TIpChKI pailoHn ab0 pyTHU MiCIs MPUPOAHUX KaTacTpod.

Tounicth 1 mBUAKICTE: BJIA ocHameHni MepeIOBUMH CEHCOPAMHU 1 TEXHOJIOTISIMH, IO
JI03BOJISIIOTh BUSIBUTH 1 Bi3yasli3yBaTH JIIOJIeH Ta iXHIO MiclieBicTh. BOHM MOXYTh HMIBHJKO Iie-
penaBatu 310paHi 1aHl Ha 3eMITIO JJIsl MOAANBIIONO aHaJI3y Ta MPUUHATTS pimeHsb. Lle qo3Bo-
nsie 30eperTu vac, mo € KpUTUIHUM (PaKTOPOM TIPH MOIIYKY B yMOBaX HeOe3IeKH.

besnieka psaryBanbHuKiB: Bukopucranns BJIA n03Bosisie yHUKHYTH PU3UKY IS )KUTTS
PATYBAIBHUKIB, OCKUIBKH M HE TIOTPiOHO (Di3MYHO BUPYIIATH B HeOE3MEUHI MIiCIIs ISl TIOMIY-
Ky. Lle 3MeHIIye pU3MK Ui pATYBAIBLHUKIB 1 JO3BOJISIE TM CKOHIIEHTPYBATUCS HA KOOPAMHALII1
oreparliii 3 Ha3eMHOT0 MyHKTY KEPyBaHHS.

OcuogHi TexHOOTIT 1t BITJIA sIKi MOYKJITMBO BUKOPHCTOBYBATH ITiJ] Yac TIOIIYKY JIFOJICH.

1. Bineosiiomka ta ¢ororpadysanus: BITJIA MoxyTs OyTH OCHaIIEHI KaMepaMu BUCO-
KOT PO3IUTBHOT 34aTHOCTI, SIKI 3/IaTHI 3HIMATH BiJico Ta (oTorpadyBaTH 3 MOBITPSHOTO MTPOCTO-
py. Lle no3Bossie BUSBIATH JrOAEH, 30upaT iHGopMaIlio Ipo iXHIO MICIIEBICTh Ta MepeaaBaTH
Il 1aH1 Ha 3eMJTIO I aHAIIi3Y.

2. Tennosi Ta iHGpauepBoHi kamepu: BIIJIA mMoxyTh OyTH OCHaIlleH1 TEIJIOBUMH Ka-
MepamHu, sIKi peecTpyroTh iH(ppadepBOHE BUIPOMIHIOBAHHSA, IO BUAUISETHCS JIOJABMU Ta 1H-
muMu 00’ ektamu. Lle 103BoIsIE€ BUSBIISITH TETUIOBHM CIIiJT JIFOJIMHU, HAaBITh SKIIO BOHA MPUXO-
BaHa a00 HEIOCTYITHA JJIsl 30POBOTO CIIOCTEPEIKEHHS.

3. Pamapu: neski BITIJIA moxyTh OyTu 00NagHaHI paJlapHUMH CHCTEMaMH, 10 BUKO-
PUCTOBYIOTHCS I BUSABIEHHS 00 €KTIB Ha 3emili. Pagapu MOXXyTh MPOHUKATH KPi3b XMapH,
TyMaH, a TaK0X IPOHUKATU Yepe3 MOKPUTTS, TaKl sIK pOCIUHHICTh a0o OyaiBmi. BoHu 31aTH1
BUSBIIATH PYXOMI Ta HEPYXOMi 00’ €KTH, BKIIFOUAIOYH JIFOJIEH.

4. T'no6anena no3utiiina cucrema (GPS): BIUIA moxyTs BukopucroByBatu GPS s
BU3HAYEHHS CBO€T TOYHOI reorpadiunoi nmo3uiii. [{e qomoMarae BCTaHOBUTH MICII€3HAXOIKECH-
HSl TITOTA 3eMITi, KOOPJMHYBATH HOT0 PyX Ta IJIaHYBaTH ONTUMAIbHI MapIIPyTH TOUIYKY.
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YK 614.8
IHOKA3HUKHU CYYHACHUX CUCTEM MOJAEJIIOBAHHA ITOXKEK

CmakoBcekuii .M., HYILI3Y
HK — Ocbmauxko O.0., k.1.H.,, HYLI3Y

MogenoBaTi MOXeXy MOKHA BUKOPUCTOBYIOUM 3MEHINEHI HAaTypaibHi 00’ €KTH, ajie
Ha I1¢ He0OX1HO 0araTo KOIITIB Ta MPU TAKOMY HATypHOMY €KCIIEpUMEHTI 0arato oJlHOpa3o-
Bux peueil. Te mo 3ropino Ha 3a7 He BiIHOBHII. B maHuWii yac € BeIMKa KUIBKICTh IpOrpam-
HUX 3ac001B, sIKi JJO3BOJIAIOTh MOJAETIOBATH PI3HOMAHITHUX CKJIAJHUX cUcTeM. BoHU BUKOpH-
CTOBYIOTH iMiTaliiiHe MOJENIOBaHHA. IMITaliiHUI €KCIEpUMEHT MOXKHA TMPOBOAMTU Oaraty
KUIBKICTB pa3iB 3 PI3HUMHU BXIIHUMH JaHUMHU. TakoX BiH JO3BOJISIE TPOBOJUTH ONTHUMI3AIlIO
napameTpiB moOyA0BaHOI iMiTalliifHOT MO/IENI.

Kosxen mporpamuuii 3acid Mae pi3Hi MOXKJIMBOCTI Ta CHeIliadizoBaHi PYyHKINT 11 BU-
pillIeHHs IeBHUX HAayKOBHUX 3aBjaaHb. Tomy mpobiiema BUOOpY MOJISIrae B TOMy, 00 BUOpaTH
TaKWil MPOrpaMHUi 3aci0, AKuil 3a0e3MeUnTh BUPIIICHHS Pi3HOOIYHMX HAYKOBHX 3aBlIaHb Ta
HA/IaCTh IICTS MPOLECY MOJETIOBAHHA MakeT iH(pOpMalii y 3pydHOMY BUTJISAL JUIS MOJANTH-
mioro aHamizy. [Ipu BukoHaHHi X (QyHKIIH OyIyTh MPOBEACHI MiHIMalbHI BUTPATH 3a 4a-
coM Ta ¢iHaHCaMHU.

3a pomoMoror 0oOpaHUX MPHUBATHUX KPUTEPIiB (PyHKIIOHATBHUX Ta €KOHOMIYHHX)
MIPOBOJUTHCS aHAJII3 IKOCTI CyYaCHUX CUCTEM MOJICITIOBAHHSI.

KoxxHa MoJenp, sika CUHTE3y€eThCsl IPOrPaMHUM 3aCO00M MOJIENIIOBAHHS, XapaKTepH-
3YETBCS PSAJOM IMOKA3HUKIB: 1HPOPMATUBHICTD, 3pyUHICTh peJaryBaHHs, 4ac MOJACTIOBAHHS,
MO>KJIMBICTh ONTHUMI3allii, COOIBAPTICTh, YaC CUHTE3Y MOJIeNi, COOIBAPTICTH MiJl Yac €KCILIya-
tarii. HeoOxinHo BuOpaTu ehekTuBHUIT 3aci0 MOJEMIOBaHHS 32 IIEpepaXxOBaHUMHU KPUTEPISIMHU
3 ypaxyBaHHSM iX BaXJIMBOCTI Ta HaKJIaJIeHUX OOMEKEHb.

Amnaniz my6mikaniii [1, 2] mokasaB, SKHM BEJTHMKHUM PO3MAITTSM MPOTPaAMHUX 3ac00iB
JUI MOJIETIIOBaHHsI HAIlOBHEHUH CyyaCHMH PHUHOK INporpamHoro 3abesneueHHs. OCHOBHUMHU
Ta HAUTIOMIUPEHIIINMU 3 HUX €:

MathCAD — iHTerpoBaHa cucremMa mporpamyBaHHs, OpIEHTOBaHA Ha MPOBEIECHHS Ma-
TEMATUYHHX, 1HKEHEPHO-TEXHIYHUX, CTATUCTHYHNX Ta €KOHOMIYHMX PO3paxyHKIB. PimeHHs
MaTeMaTHYHUX 3aB/IaHb 3MILIYIOTHCS B Tajly3i MpOrpaMyBaHHs HA QJITOPUTM 1 MaTeMaTUYHUNA
OIINC;

MatLab — cucrema uncenbHuX oouucieHb. OcoO0IMBICTIO JaHOTO MaKeTa € foro goaa-
Tok Simulink, sikuii 103BOJII€ BUPIIIyBaTH OaraTo 3aBJaHb Y PEXKUMI CTBOPEHHS MOJIEII 3 OK-
pemux 610kiB. OCOOIMBICTIO IILOTO MAKETYy € Te, L0 MaKET OPIEHTOBAHHI Ha YKMCEIbHI METO-
I, MOXKJIMBE 30€peKeHHS pe3ysbTaTiB PIlIEHHS Ha JUCKY Ta iX 3aBaHTa)KE€HHS B MOTPIOHMIA
MOMEHT, a TAaK0X BUKOPHUCTaHHS alropUTMi3alii porecy MOAETIOBaHHs Ta ONTHMi3alii.

3aB/aHHA OL[IHKY Ta BUOOPY ONTUMAJILHOTO PILIEHHS B OaraTOKpUTEpiaabHIN CUTYyalii
MOJISITa€ B PO3CTAHOBII MOXJIMBUX PILIEHb 3a 0€3/11Y40 NPUBATHUX KPUTEPIiB Ta X BaroMux
KOe(QILIEHTIB.
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VJIK 614.8

BOTHECTIMKICTb METAJIEBUX KOHCTPYKIIIA SAK BAKJIMBUI ACIIEKT
ITPU ITPOEKTYBAHHI TA BYAIBHULITBI BYAIBEJIb

Cremenko C.C., HYLI3Y
HK — Tapanenko 1.C., HYLI3Y

BornectiiikicTh MeTaleBUX KOHCTPYKIIM BU3HAYA€THCA iX 3AATHICTIO BUTPUMYBATH
BIUITMB BUCOKHX TEMIIEpaTyp HPOTSIroM TPUBAIOTO 4acy. Lle BaKnMBHU acmeKkT y MpOEeKTYy-
BaHHI Ta OyIiIBHUIITBI OyAiBEIb, OCKIJILKM BOTHECTIMKI MaTepiajid MOXYTh 3HAYHO 3MCHIIIUTH
PHU3UK pyHHYBaHHS Ta MOMINUPEHHS TOXKEXKI.

[Tutannst O6e3neku Ta CTIMKOCTI OyAiBeb — 1€ 3aBJaHHs, K€ MOCTIHHO CTOITh Mepe
CY4aCHUMH apXiTEKTOpaMH Ta iH)K€HepaMH NMpPHU NPOCKTYBaHHI Ta OyAiBHHULTBI. Y JaHOMY
KOHTEKCTI JOKJIAJHIIIe PO3IJISIIAHHS MPHUHIUIIB BOTHECTIMKOCTI METAJICBUX KOHCTPYKIIIH
crae HeoOXinHICTIO. Bif epexTuBHOrO BHOOPY BOTHECTIMKMX MarepiajiiB 10 pO3TallyBaHHS
0ap’epiB, sIKI 0OMEXYIOTh PO3IIOBCIO/IKEHHS BOTHIO, KOJKEH aCIeKT Ma€ BEIMUYE3HE 3HAYCHHS
JUIsS. CTBOPEHHSI HE JIMIIE €CTETHYHO NMPUBAOIMBHX, ajie i BUCOKO (YHKIIOHATBHHUX Ta Oe3re-
yHUX OyniBenb. [lacuBHI MpoTUNIOKEKHI 3aCO0M MaIOTh 3HAUYHUIN BILUTUB Ha 0OpOOKYy MeTase-
BUX €JIEMEHTIB MEBHUMH CcyMimamu. Ko epeKTUBHICTb OCTaHHIX 3aCHOBaHA Ha TEILIORi-
3UYHMX BJIACTUBOCTAX, TO y BUIAJKY 3 PEAaKTUBHUMHM 3aCO0aMU MOBa i€ PO MOKPHUTTS, 10
i Ti€F0 BUCOKHUX TEMIIEpaTyp CIy4yeThcs Ta (POpMye Ha MOBEPXHi MiHO-KOKCOBUH mIap. Bin
SKpa3 1 BAKOHYE 3aXUCHY (PYHKIIIIO

3aranomM, BOTHECTIHKICTh METaJIeBUX KOHCTPYKIIH € HE MPOCTO €IEMEHTOM Oe3IeKH,
ajie 1 KJIIF0YOBOI0 BUMOTOIO IO CTBOPEHHS CTIMKUX, €PEKTUBHUX Ta HAIIHHUX OyIiBelb y Cy-
9acCHOMY CBiTi. PO3IIsi bOTO acmeKTy y MpoeKTyBaHHI Ta OyAiBHHUIITBI € KPOKOM JI0 3a0e3-
MEYEeHHS TPUBAJIO Ta CTaOLIBHOI )KUTTEBOI Ta POOOUOT 0OCTAHOBKHU ISl BCIX KOPHCTYBadiB
OyIiBeb.

Buninumo ocHOBHI IPUHIIUIIK BOTHECTIHKOCTI METaJIeBUX KOHCTPYKIIIiA:

— Bubip Boruecriiikux marepianis. [Ipu mpoexTyBaHHi Oy/IiBeNb CIil YAOCKOHATIOBA-
TH MaTepiany, sKi 31aTHI 30epiraTé cTabuIbHICTh Ta MEXaHIYHI BIACTUBOCTI NPH BUCOKUX Te-
Mriepatypax. Jlo Takux maTepiaiiB BITHOCSATHCS BOTHECTINKI MOKPUTTSI, OETOHH Ta 1HIIIL.

— Po3ramyBanHs BOrHecTiikux Oap’epiB. BaxinBo po3ramoByBaTH BOTHECTIHKI
Oap’epu B OyiBJIl TAKMM YHHOM, 11100 Yy pa3i MM0>KeK1 BOTOHb HE MITI IIBUAKO MOLINPIOBATHCS
yepe3 MeTalieBl KOHCTpyYKIii. Lle BkiItouae B cebe BUKOPUCTAHHS BOTHECTIMKHX CTiH, MEepero-
POJIOK, YTEIUTIOBAILHIX MiHEPAJIbHUX BaT, Ta MMOKPUTTIB.

— 3axuct cram Bia BUcokux Temmeparyp [1]. Cranp, ocHOBHMI Marepian ais Oara-
THOX METAJIEBUX KOHCTPYKIIiH, ajleé BOHA BTpaya€e MIIHICTh NMPH BUCOKHUX Temrieparypax. Jlms
30epexeHHs1 MOro MeXaHIYHUX BJIACTUBOCTEH 3aCTOCOBYIOTh BOTHE3aXMCHI OOpPOOKHM Pi3HUX
THUIIIB, TaKl sIK OONpPHUCKYBaHHS a00 HAHECEHHS BOTHE3aXMCHUX IMOKPUTTIB, SIKI BUTPUMYIOTh
BIUIMB BUCOKHUX TEMIIEPATYP 1 3aTPUMYIOTh PO3MOBCIOPKEHHS MOXKEXKI.

— TenyoBEHTUIIALIIHI Ta CUCTEMH T'aciHHS MOXexX1. BpaxoByroun BOrHecTIHKICTh Me-
TaJIeBUX KOHCTPYKIIiH, BaXJINBO BCTAHOBUTH €(EKTUBHI CUCTEMH TEIUIO BEHTHJIALIT Ta aBTO-
MaTH4HI CUCTEMH raciHHs moxkexi. Lli 3aXxo 1 MOKyTh JOMOMOI'TH BHUSIBUTH MOXKEXKY Ta BXKH-
TH HEOOXIIHI 3aX0aM I 11 JikBiganii.
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VJIK 614.8
HEBE3IEYHI YAHHAKH BILTABY HA CTAJIEBI KOHCTPYKLITi

Tapanenxo [.C., HYILI3Y
HK — Pamkesuy H.B., PhD, HYII3Y

CrasieBi KOHCTPYKIIii € OCHOBOIO OyAIBHHUIITBA KapKacy JUIst Oy IMHKIB, MOCTIB, IPOMH-
CJIOBUX 00’€KTIB, ToI0. He3Bakaroun Ha Te 110 CTajlb MillHa Ta JIOBrOBIYHA, BOHA HE € CIIPU-
ATIMBOIO JI0 ALy HeOe3neuHux (akTopiB, SKi 3 YACOM MOXKYTh MOPYIIXTH ii HiTicHICTh. Po-
3YMIHHS IIMX 3arpo3 Ma€ BUPIIIAIbHE 3HAYCHHS JUIsl 1H)KEHEPIB Ta OyIiBEIbHUKIB i 320€3-
nieueHHs 0€3MeKy Ta TIOBrOBIYHOCTI CTaJIeBUX KOHCTPYKIIiH. 3aBJISIKA BUCOKIM MIIHOCTI MaTe-
piaxy, KOHCTPYKIIii 3 METaJliB BUKOHYIOTHCSI TOHKOCTIHHUMH, OLTBII JIETKUMH, HI’)K KOHCTPYK-
il 3 iHmwMX OyniBeIbHUX MaTepiatiB. 3BiACH EKOHOMIYHA JOIUIBHICTh 3aCTOCYBAaHHS MeTaje-
BUX KOHCTPYKLIH, 0COOIMBO JUIsl BEJIMKOIPOJIBOTHUX CIOPYA, TOMY IO 3@ PAXYHOK 3HHMKEH-
HS BJIACHOI BarW 3HMXKYETHhCS HABAaHTAXXCHHS HA HIKYE PO3TAIIOBaHI KOHCTPYKIi, CIpOIy-
€TbCS TPAHCIIOPTYBAHHS 1 MOHTAX.

OpnHi€0 3 OCHOBHHUX 3arpo3 JUIsl CTaJeBHX KOHCTPYKIIHA € KOpO3is, SKa BHHUKAE Bif
B3a€MO/II1 CTaJli 3 BOJIOTOIO Ta KMCHEM, MPU3BOSYH 10 YTBOpeHHS prkaBunHU. 1106 3amobir-
TH KOPO3ii, B&XKIJIMBO MPOBOJIUTH OTJISIT TA BUKOPUCTOBYBATH 3aXMCHI TOKPUTTSL.

JluHaMmiuHI HaBaHTaXXEHHS, TaKl SK BiTEp, TPAHCHOPTHI pyXH, Ta iHIIl (HakTopH, MO-
KYTh BHKJIMKATH 3HIKCHHS HECydoi 3laTHOCTI MaTepiamiB. Lle Moxe mposBIsATHCS B TPilIu-
Hax Ta pyhHyBaHHI cTami. ToMy iHXEHepH MiJl Yac CBOET MiIbHOCTI TOBUHHI 3aCTOCOBYBATH
pi3HI MeToau (TIXOAM) PO3PaxyHKIB 3 BpaxyBaHHSIM: BHIIPOOYBaHb HAa BTOMY; KOHTPOJIIO
SKOCT1 3BapIOBAaHHS; BUIIPOOYBaHHsS HAa BOTHECTIMKICTh; KOHTPOJIIO T€OMETPUYHUX MapaMerT-
piB; BUIIPOOYBaHHS HA CTIHKICTH /0 KOpO3ii; BUIPOOYBaHHSA Ha CEMCMOCTIWKICTh; BUIIPOOY-
BaHHS Ha BITPOBI HaBaHTaxeHHS. [IOMUIKM B mpoeKkTyBaHHI Ta OyAiBHHIITBI MiJABHUILYIOTh
BPA3JIMBICTh CTAJIEBUX KOHCTPYKIISX.

IToxkexxi TakoXX CTAHOBIATH CEpPHO3HY 3arpo3y Ui CTaJlleBUX KOHCTpyKuiil. HapiTh
IIPH BUCOKIN BOTHECTIMKOCTI CTaii, TpUBaJa Jisl BUCOKHX TEMIIEPATyp MOXKE IiIipBaTH CTPY-
KTYypHY LUTICHICTh. BUKOpHCTaHHSI BOrHE3aXMCHUX MOKPUTTIB — BaXJIMBUI acleKkT AJs 3Me-
HIIEHHs pu3uKy [1, 2].

3abe3nedeHHs Oe3MeKy Ta TPUBAIOCTI CTAJIEBUX KOHCTPYKIIIM B cydacHOMY OyJ1iBHHUII-
TB1 IOBHHHI BKJIIOUaTH B ceO€ psAJl €TalliB Ta MPaKTUK OB’ SI3aHUX 3 MPOEKTYBAHHSIM (Bpaxy-
BaHHIM CTaH/apTiB, aHAJI3y HABAHTA)XE€Hb), BUOOPOM BUCOKOSIKICHUX MaTepialiiB, KOHTPOJIEM
iX SIKOCT1, MOHTAXEM, 3aXHUCTOM BiJ] KOPO3ii, BUCOKUX TEMIIEPaTyp.
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VIIK 621.03

OCOBJIMBOCTI 3BMIHU AMILIITY A BICIIEKTPY
ITAPAMETPIB I'A30BOI'O CEPEJIOBUIIIA ITPHU 3AT'OPSHHI

Timaxos €.B., HY1I3Y
HK — Menemenxko P.I'., 1.1.H., mpod., HYL3Y

[IpoanainizoBaHi Ta BUSBIICHI OCOOIMBOCTI aMILTITYAHUX OICTIEKTPIB JMHAMIKA OCHOB-
HUX HeOe3MeYHUX MapaMeTpiB ra3oBOr0 CEpPEIOBHINA HA IHTEPBajax BiJCYTHOCTI Ta MOSBU
3aropsiHHs MaTepialiB y npumimieHHsX. [IpoGiema, 1o BupintyBanach, Mojsirac y BUSBICHH]
3aropsiHb B MPUMIIIEHHSX JI0 TIOSBU MOXeXi. Pe3yapTaTtu AOCHIPKEHb B IIUIOMY CBiI4aTh Mpo
HEJIHIMHUNA XapaKkTep TWHAMIKU HeOe3IeUHUX MapaMeTPiB ra30BOr0 CepeIoBHUIIA 0 Ta MICIs
3aropsiHHA MatepianiB. BcTaHOBIEHO, 110 aMIUTITYIHUN OiCIIEKTp, HA BiAMIHY BiJ TpajuLii-
HOTO aMIUTITYJJHOTO CIEKTPY HEOE3MeUHUX IapaMeTpiB Ta30BOTO CEPEIOBHINA, MICTHTh iH(]O-
pMario st HaJiiHOTO BUSIBJICHHS 3aropsiHb. B sikocTi Takoi iH(opMarltii 3anpornoHoBaHo BU-
KOPHUCTAHHS BEJIMYMHU IMMO3UTUBHOTO TUHAMIYHOIO Jiala3oHy IMIOA0 aMIUTITY[ OiCHeKTpy.
BcraHnoBiieHo, M0 MpH 3aropsiHHI CIHUPTY IMO3WTHUBHA JWHAMIKa aMIUTITYIHOTO OICTICKTpPY
3MIHIOETBCS JJIsl BCIX HEOE3MEeYHHX MapameTpiB razoBoro cepenosuina. [Ipu mpomy cyTTeBi
3MIHM XapakTepHi s mutbHOCTI tuMmy (3 1 1b 1o 30 nb) Ta Temneparypu (3 1 b mo 70 ab).
JluHamiuHUN Jiana3oH aMIUTITYl OiCIeKTpyY AJig KOHIIEHTpAIlil YaJHOTO razy 30UIbIIy€eThCS 3
30 nb mo 70 nb. BuszHadueHo, o 3aropsiHHs Nanepy COpUYUHSE 3HIKSHHS JUHAMIYHOTO Jia-
MAa30Hy aMIUTITY 1 OicniekTpy A miibHocTI aumy 3 40 n1b no 20 ab. [Ipu npomy aquHamiuHUN
Jiarma3oH aMIUTITY 1 OiCTIEKTPY Ul KOHLIEHTpAIlil YaJHOTO ra3y Ta TeMIEepaTypH 301IbIIY€ETh-
cs 1o 60 nb. [Tpu 3aropsiHHI AepEeBUHU 3pOCTa€ AUHAMIYHUI Jiana3oH aMIUITY] OiCeKTpy
KOHIIeHTpauii yagHoro ra3y Bix 40 a1b o 60 nb, a temneparypu — Big 30 n1b 1o 40 n1b. Buss-
JICHO, 10 MPH 3arOpsiHHI TEKCTHUIIIO J1alla30H JUHAMIKU aMIUTITY] OiCIEKTpy Ui TeMIeparty-
pu 30imbmyethest Big 10 n1b mo 60 nb. B oMy oxepkaHi pe3yJabTaTH CBiIYaTh PO TE€, IO
JMHAMIYHI XapaKTEePUCTUKU aMILTITy OICIIeKTpy AMHAMIKM HEOE3NMEYHUX MapaMeTpiB raszo-
BOT'O CEPEIOBUIIA MOXKYTh PO3TIIAATHCS B IKOCTI O3HAK.

besneka Ta cTilikicTh (QyHKI[IOHYBaHHS Pi3HUX OO €KTIB € BAXJIMBUMU JJIS OYAbSIKOI
nepxasu [1]. 3a3Buyail mopyuIeHHs CTIMKOCTI (YHKIIIOHYBaHHS 00’ €KTIB MOB’3aHE 3 BUHUK-
HEHHSM pi3HOro pony HeOesneyHux mnomii [2]. HebGesmeuni momii xapakTepHi OLTBIIOCTI
00’€KTIB TEXHIYHOI Ta €K0JIOT14HOI chepu [3].
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V]IK 614.84
TOCIKEHHS AITAPATIB 3AXUCTY EJEKTPUYHAX MEPEK

Tkauenko 51.0., HYL3Y
HK — Baspentok C.A., n.nepx.ynp., HYL3Y

AmapaTi 3aXUCTy CIYTYIOTh JUIS 3aXUCTY €JEeKTPOYCTAaHOBOK BiJl Jii CTpyMiB mepeBa-
HTaXXEHHS 1 KOPOTKOTO 3aMUKaHHS MIIAXOM OOMEXeHHs Yacy ixX paii. HailOumbmn po3mnoBcro-
JOKEHI 3 HUX € IJIaBKi 3aM001KHUKY, aBTOMAaTHYHI BUMUKAYi i TETJIOB1 perne.

[TpuHnun aii muaBKuX 3amoOKHUKIB MOJISATAE B PO3IUIABJICH] TUIABKOI BCTaBKU 3aIlo-
ODKHUKA TIPU MPOXOKEHHI uepe3 Hei cTpyMy, OUIBIIOro 3HAYeHHS 32 HOMIHAJBHUHM CTPyM
11aBkoi BcraBku. Ilpunanu OyBaroTh 0JTHOPa30BUMHU 1 31 3MIHHUMM BCTaBKaMHU. 3aCTOCOBY-
IOTHCS SIK B IPOMHUCIIOBIi cepi, Tak i B OOYTI, TOMY BUIIYCKAIOTHCS 3ar001KHUKH, SIKi Ipa-
IIOFOTH MpU Hanpy3i 10 1 kB, 1 BucokoBonbTHI. Taki mprCTpoi TOCUTH 3aTpeOyBaHi, MOIMyJIs-
PHICTh BUKJIMKaHA IPOCTOTOI0 KOHCTPYKLII 1 JIETKOi 3aMiHO0 ITPU HEOOXiAHOCTI.

ABTOMAaTHYHI BUMHKA4i BUKOHYIOTH Ty X (YHKIiO, IO 1 3armo0iKHUKH. BinmMiHHOIO
PHCOIO € OLIBII CKJIaJHA KOHCTPYKLisA. AJie IpU IbOMY B €KCIUTyaTalii aBTOMaTUYH1 BUMHKa-
4i HabaraTo 3py4HimIi i O1TbII pyHKITIOHATBHI.

ABTOMaTHYHUI BUMMKA4 — 1€ HAUMOIIMPEHIIINN NpUIaj, KU 3aXUILAE B1Jl KOPOT-
KOTO 3aMHKaHHS Ta MIEPEBAHTAKEHHS CTPYMy. ABTOMaTHYHI BUMHKaUi B 3aJI€KHOCTI BiJl BUIY
PO3UIIICHHS MOAUISIOTHCS HA TPU TPYIHU: 3 €NEeKTPOMAarHiTHUM, TEIJIOBUM 1 KOMOIHOBaHUM
posuirurroBaueM. Ilepri CiyryroTh AJisl 3aXHCTy €JIEKTPOYCTAaHOBOK BiJl CTPYMiB KOPOTKOTO
3aMUKaHHS, APYTi — JUIsl 3aXUCTY BiJl CTPYMIB MEPEBAHTAXKEHHSA, a TPETI — BUKOHYIOTH JBI
BKa3aHi (QyHKIII1, TaK K KOMOIHOBaHHMI PO3UIIUIIOBAY CKIIAJAETHCS 3 TEIUIOBOTO 1 €JIEKTpOMa-
rHiTHOro. Ilpu cTpymax nepeBaHTa)keHHS Jii€ TEMJIOBUN PO3UIILIIOBAY 3 3aJI€KHOIO Bif| CTPY-
My 3aTPHMKOIO Yacy, a MPH CTpyMaxX KOPOTKOTO 3aMHKaHHS CIIPAIbOBY€E €EKTPOMArHiTHHN
po3uiruitoBay 0e3 3aTpUMKH 4acy. BUMUKaHHS aBTOMAaTHYHOTO BUMHKaya B1JIOYBa€ThbCs IpU
CIIpaltoBaHHi Oy/b-KOro po3diruioBaia [1].

[Ticns BiAKIFOYEHHS MPUIIAJl CAMOCTIHHO BiIHOBIIIOETHCS, 3aMiHa Ha HOBE 00J1aTHAHHS
He MoTpiOHa, MiCsl BUKOHAHHS PEMOHTHHUX pOOIT QPYHKIIOHAIBHI SKOCTI JUIsl 3aXUCTY AUISH-
KU MepexXi — MOBepTalOThCs. TakoK BUKOPUCTAHHS TaKUX BUMMKAYIB 3pYUHO IIiJI 4ac BHKO-
HaHHS PErJIaMEHTHUX POOIT, OB’ I3aHUX 3 PEMOHTOM.

TemnoBe pene — HaOLIBII NOMIMPEHUH BUJT 3aXUCTY €IEKTPUYHUX IBUTYHIB, HarpiBa-
JNIBHOTO YCTATKYBAHHS, CUJIOBHX HPHIAIB Bij mepeBaHTaxeHHs. Moro po6oTa 3acHOBaHA Ha
HarpiBaHHI MPOBIJHUKA MPH MPOTIKaHHI M0 HOMY €JIEKTPUYHOro cTpyMy. bimeTanesa miac-
THHA € OCHOBHOIO YaCTHHOIO TEIUIOBOTO pejie, MPU HarpiBaHHI BOHA 3MIHIOE CBOIO (opMy 1
pPO3pUBAE KOHTAKT. BUTMH IIaCTUHM 3’ABISETHCS B MOMEHT MEPEBUIICHHS CTPYMOM JIOIyC-
THUMOTO PIBHSL.

Pene GyBaroTh: CTPyMOBHUMH, KOHTPOJIIOIOUMMH BEJTMYUHY CTPYMY B MEPEXi; pelie Ha-
IPYTH, SIKI pearyloTh Ha 3MIHY HalpyTu B MEpexi; NU(epeHIlaIbHOrO CTPYMY — CIIPaIbOBY-
IOTh IPH BUTOKY CTPYMY.

Sk migcyMoK, CIIiJI cKa3aTH, IO anapaTH 3aXHCTy BIIrpalOTh BaKIUBY POJb MPH 3a-
XHCTI €JIEKTPOMEPEXK Ta eNIEKTPOYCTAaHOBOK.

JITEPATYPA
1. IlpaBuna ynamtyBaHHS eJIeKTpoycTaHOBOK. KuiB: MiHneHreproByruuist Ykpainu,
2017.
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V]IK 624.01
JOCJIUKEHHSI EBAKYAII JIIOJEN 3 TEATPIB I YAC MTOKEKI

Tokapuyk [.B., HYLI3Y
HK —Illonoxos E.E., HYII3Y

ByniBii KyJIbTypHO-BHIOBHIHUX 3aKJIa/1iB MAIOTh BUIIYKAHUI BHYTPIIIHINA AU3aiiH Ta
oOJaHaH1 BEIMKOI KUIBKICTIO TEXHIYHUX 3aC001B JJII BUCTAB, OCBITJIECHHS Ta 3BYKY. OKpiM
TOTO y IUX OydiBISIX KOHIEHTPYETHCS BEIMKA KUIBKICTh IIIAJadiB, apTUCTIB Ta MEPCOHAIY.
OcraHHi JeCATUIITTA OyJIM CBIAKAMHU YWCICHHUX TOXKEX B TeaTpaibHUX OyaiBiasax [1], me
HMOBIpHICTH TaKoi MO/ii JOCUTH HEBEIHKA, IPOTE BOHA MOKE MPU3BECTH JI0 BEIHKOI KIJIBKOC-
Ti )KEPTB Ta 30UTKIB.

[lpy BMHMKHEHHI MOXKEX1 y TeaTpi MOJyM sl IIBUAKO MOIIMPIOETHCS Yepe3 BETUKUI
00’eM MPUMIIICHHS Ta BUCOKY MOEKHY HAaBaHTary Ha CIeHl. TakoX MOXJIMBE MOIIUPEHHS
MOJIyM’sl Ha 1HIII TOproYi 00’€KTH Ta MAacIITa0OHHUI PO3BUTOK MOXKEXKi. Y 3B’SI3KY 3. BUCOKOIO
UIUIBHICTIO JIIOZIEH, BETMKUMU BiACTaHSIMH JO €BaKyalliliHUX BUXO/IB Ta HE3HAOMUMHU Map-
HIPYTaMH €BaKyallis 3 IPUMIILICHb TEATPIB € CKJIIHOI0 3a1a4cto [2].

Jns BupilieHHs 1€l 3a1a4i € MepCrneKTUBHUM BHKOPUCTOBYBATH METOAM, SIKi 0a3y-
I0TBCS HA HATypHUX eKcriepuMenTax. [Ipore gaHi METOIu MOXKIIMBO BUKOPHUCTOBYBATH JIUIIIC
uig TUX OyaiBelnb, SKi BXK€ BBEJIEHI B eKCIUTyartalito. A uis 00’€KTiB HOBOTO OY/IBHUIITBA
JOITBPHO BUKOPUCTOBYBATH Cy4YacHi KOMIT IOTEPHI CUMYJIAIIT €BaKyallil B IPOrpaMHUX KOM-
miekcax takux sk PATHFINDER. PATHFINDER no3Bossie 3monentoBata 00’ €KT Ta mpopa-
XyBaTu (paKTUYHUH Yac eBakyailii 3 mpumimieHHs [3, 4].

besneuna eBakyarrisi arojeil 3 OyIiBeNb TAaKOX 3aJIEKUTH BiJl PO3PAXYHKOBUX MOKa3-
HUKIB Yacy, 30KpeMa BiJl 4acy HEOOX1JHOTO JUIsl eBaKyarlii Ta GaKTUIHOTO Yacy, 10 BUTpaya-
€ThCSI HA BUBEJICHHS JIOJIeH 3 mpuMinieHb. OKpiM TOro HeoOX1AHO MPHUALISATH JOCTATHIO yBa-
Iy HaBUYaQHHIO TIEPCOHAITY JIisIM ITiJ] Yac HaJA3BUYalHUX CUTYaIlii [5]

3abe3neueHHs Oe3neyHoi eBakyallii ocid B TeaTpaibHUX OyAIBISAX € Ha/I3BUYaHHO Ba-
YJIMBOIO 33/1a4€i0, OCKUIBKH IIi CTPYKTYPH MAlOTh YHIKQJIbHI OCOOJIMBOCTI Ta MOTPEOYIOTH
e(eKTUBHUX CTPATETii MOKEXKHOTO 3aXUCTY Ta eBaKyarlii.

VYV MailiOyTHIX TOCHIIPKEHHSX IUIAHYEThCS PO3PaXyHOK KOHKPETHHX CILIEHapiiB Ta Bpa-
XyBaHHS (PaKTOpiB JKepesa BOTHIO Ta MOr0 HAaBaHTAXEHHs AJsl OUTBII TOUHUX PE3yJbTaTiB
€BaKyallliTHUX CUMYJISIIIN.
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VJIK 614.8
IMPOTHO3YBAHHS TEMITEPATYP CAMOCIAJIAXYBAHHS H-AJIKAHIB

Tpery6osa @./1., HYLI3Y
HK — Tpery6os JI.I'., k.1.H., nouent, HYL[3Y

[IpoBeaeHo momryk croco0iB Onmucy 3MiHHA TEMIIEpaTypu camocHnaiaxyBaHH (tcc) Bia
KOHIIEHTpaliiHuX Mex nomupenHs noaym’st (KMIIII) ta peskux iHmmx GaxTopis, K CIpo-
0a 3BUIBHUTHCS BiJI HEOOX1THOCTI pO3paxyHKy CepeIHbO1 JOBKHMHHU MOJICKYJIH. SIKIIO po3Tris-
natu KMIIIT six Moy miorovy 3alekHICTh s tcC, TO MOKHA Bi3HAYUTH, 10 B LIJIOMY B OJI-
HOMY romouioriyHomy psiai 3Hadennss KMIIII npomopitiiiHi KibKOCTI aToMiB KapOOHy, aie s
3aJISKHICTh HE JIiHIHA, a MAa€ eKCIIOHEHIINHMIA XapaKTep: UId NepUINX WICHIB PAIy I 3Ha-
YEHHs BUSIBJISIOTHCS 3aBuiieHuMH. [Ipudomy miis Hrwkaboi KMIIIT H-ankaHiB icHye cTabimi-
3anis nmokasHuka Ko=eunc=7,27 3 xonuBanusM y 5 %. ToOTo cmpolieHe nmporHo3yBaHHS
ou=7,27/nc, mo mae R=0,95 a6o 0,995 6e3 merany (ane it qis erany noxudka 24 % Bix @H).
Cripo6a BpaxyBaTu OUIBIIY YAaCTKy TiAPOTeHY JUIs MEPIIUX H-aJKaHIB MPOBEACHO y BUIJIAIL
ou=7,27/((nc-1)+nu/2nc), mo mae R=0,97 a6o 0,999 6e3 merany. EKClIOHEHIIIHICTh KPUBOI
quist HrokHbo1 KMIIII B imoMy cuHXpoHHA 70 tee. Asie mpoCTol 3ajeXHOCT1 He 3HANIEeHO, Ya-
CTKOBO TOMY, 1[0 Ui AOBTUX H-aJIKaHIB 3aMiCTh MPOJIOBKEHHS 3HIKEHHS tcc, BiOyBa€eThCs
crabimi3anis 3Ha4eHb Ha piBHI 6su3bK0 200 oC Ta neske 3poctanHs [1].

BuripoOyBaHo 3anexHicTh A tcc H-ankaHiB 3 nc=1-20 Big Huxap0i KMIIII:

tcc=7-10-8r4—8 10-5r¢ 3+0,0288r¢p 2—2,4279r¢+262,11, oC,

ne ro — aHmxHs KMIII y wactkax. @opmyna 3ad6e3neuye R?=0,983. BunpoOyBaHO 3a1€KHICT
IUTst tce H-allKaHiB BiA mupunu gianazony KMIIII:

tee=-5 10-5(0,1A¢)4+0,0099(0,1A¢)3-0,5319(0,1A¢)2+8,3012(0,1A¢)+217,62, oC

ne A¢ — mupuna nianazony KMIIIIL, %. ®opmyna 3ab6e3neuye R* = 0,977.
BunpoOyBaHo 3aiexHICTh TS tcc H-aJIKaHiB BiJ KoMIiekey dakropis (¢, nc, KI'):

tcc=2100A@ 0,3/(5,353e-0,05(paA)0,5)+2KI'1,1nc-0,2-580, oC

ne Ag — mmpuna gianazony KMIII, %; ou — Huoxas KMIIIL, %; nc — KibKicTh aTOMIB Kap-
Oony y monekyni ankany; KI' — koedillieHT ropro4ocTi pe4OBHHH 3a KIJIbKICTIO aTOMiB TEB-
Horo Tumy y wmonekymi, KI'=4C+4S+H+N-20-2CI-3F-5Br [3]. ®opmyna 3abesmneuye
R=0,955.

BunpoOyBaHo 3anexHICTh AJis tcC H-aJKaHIB BiJ KOe(]IiliEHTYy rOprOYOCTI, OH, IIUPH-
Hu KMIII, kinpkocti atomiB «C» y MOJEKyJl Ta TOYOK TIEPETHHY 3aJeXHOCTI tcc:
tcc=950(pr—1/nc)0,51A¢-0,6+5,6K1°0,5/(nc—1,88)+(1,7KI'0,5-10)(nc—6,5)—70/pH, oC,
ne 1,88 ta 6,5 — HOBXKMHM H-aJKaHIB, 3a SKHMX CIOCTEpIraloTbcsi MNEperuHu (QyHKIii
tee(nc).@opmyina 3abesneuye Uit H-ankaHiB R=0,96, nns H-cniuptiB — 0,9. Cripo6a ajantyBa-
™ hopmyiy ans po3paxyHky tce edipis nama R=0,8.

AJie, SIKIIIO TOBOPUTH PO MOJIEKYJIM 130MEPHOI OYJIOBM TO 3aMiCTh KIJIbKOCTI aTOMIB
KapOOHY y MOJIEKYJi BX€ HEOOXiTHO BBOJHWTH y PO3PAXYHOK CEPEIHIO JTOBKHUHY MOJICKYIH
a00 TOBXXMHY HalI0BIIOr0 KapOOHOBOTO JIAHIIIOTA TMOTETHYHOTO KIacTepy.

OckinbkH HE BUMIIUIO OOYAYBaTH MPOCTOI Ta €PeKTUBHOI 3aJISKHOCTI 0€3 BpaxyBaH-
HSl CepeIHbOi JIOBXKMHHU MOJIEKYJIH, TO 3HAUUTh — L€l mapameTp BijoOpakae meBHy (i3uko-
XIMIYHY CKJIaJIOBY FOPIHHA, SIKY Y TOJANbIIOMY MU PO3IVIIHEMO K MEPOKCUIHY KJIacTepu3a-
Ii10 3 YTBOPEHHSM MTEBHUX HAJIMOJIEKYJIIPHAX CTPYKTYP.
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VJIK 614.8
MOJIEJTIOBAHHS CHCTEMM JUMOBUIAJIEHHSA B [TK VENTUS

Xonogua O.C., HYILI3Y
HK — Otpom O.A., a.1.H., mpod., HYLI3Y

B octanHi poku B Hamii KpaiHi criocTepiraeTbes OyaiBenbHUN Oym. 3BOaAThCS Oy/IiB-
Ji Ta CIOpyAW Pi3HOTO MPU3HAYEHHS, B TOMY YHCIi JKUTJIOBI OyJIMHKH, IEPEBAKHO OyTUHKU
IT1JIBUIIIEHOT TTOBEPXOBOCTI Ta BUCOTHI, TOPTOBI1 IIEHTPU, CIIOPTUBHI KOMILJIEKCH, PO3BaKAIbH1
[EHTPH, MAPKIHTH, B TOMY YHCIi 0arato mMoBepXxoBi Ta MiJ3eMHi, aBTOMOO1JIbHI TyHem. Bei i
Oy[iBIIl Ta cCOpyAu 00’ €IHy€ HEOOXITHICTh PO3MIIICHHS Ta 3aXHCTY BEIUKOI KIJIBKOCTI JIFO-
JIel 0JTHOYACHO y BUTAQJIKY MOXKEkKi a00 iHIoi Haa3BuuaitHoi cutyarrii. [1i 9ac moxexi Joau
MOXXYTbh 3aTMHYTH HE TIJILKH BiJ] BUCOKUX TEMIIEpATyp, ajie i BiJ UMY Ta IPOIYKTIB TOPIHHS.
[TpoTHunoXkexHi KiarnaHu Il CUCTEM BEHTWISLIL € OJHUM 13 3ac00iB 3am00IraHHs MOIIUpPEH-
HIO BOTHIO 1 BUJQJICHHS UMYy B mpuMimieHHi. L1 kiananu Mo)xHa po3JUIMTH Ha JABI TPYIIU:
MIPOTHITOXKEXKHI, SKi 3aM00IraloTh MOIIMPEHHIO BOTHIO Y€pe3 CHCTEMY BEHTHJIALII, 1 IUMOBI,
SIKI BAKOPHCTOBYIOTHCSI B CUCTEMaX aBapiitHOTO TUMOBHUIAJICHHS.
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Puc. 1. MogemoBaunas numosunaieHdsa B [IK VENTUS

JlocmiKeHHsT TPUCBAYEHI aKTyaldbHIM TeMi YJOCKOHAJICHHS PO3PaXyHKY €JIEMEHTIB
CHCTEMH TUMOBHIaNIeHHs. Po3risiHyTa HOBa ccTEMa PO3paxyHKY B IPOrPaMHOMY KOMILJIEKCI
VENTUS (puc. 1), B skoMy IpOBEICHO TEOPETUYHE Ta YHCEIbHE €KCIIEPUMEHTAIIbHE JIOCITi-
JDKEHHS CHCTEM JAMMOBUJANIECHHS B Oy/JIMHKY MIIBUILEHOI MOBEPXOBOCTI. PO3risiHyTI OCHOBHI
MPOOJIEMH CHCTEM JUMOBHUIAICHHS, 3 IKUMH CTHKAIOTHCS YKPATHCHKI CIIOKHWBadi, IIPOBEICHO
aHaJi3 PUHKY HAWMOMYJISPHILINX CHCTEM TUMOBUIATICHHS.

110



VJIK 351.861

BE3IIJIOTHI JIITAJIBHI AITAPATH
SIK HOBITHIU 3ACIB V11 3ABE3NIEYEHHA BE3IIEKA
TA HAAIMHOCTI KPUTUYHOI IHOPACTPYKTYPH

Xopes /J.B., HYII3Y
HK — VYcauos /I.B., HYLI3Y

Buxopuctanns BITJIA (6e3miIoTHUX TTAIBHUX arapartiB) MPEACTaBIIsie€ COOO 1HHO-
BallilHMIi Ta TMOTY)XHUH I1HCTPyMEHT y c¢epi 3amoliraHHs HaA3BHYAHHUX CHUTyalid Ha
00’ekTax KpuTH4HOI 1HPpacTpykTypu. CydacHHUN CBIT CTaBKHM BHCOKO Ha (hyHKIIIOHYBaHHS
EHEPreTUYHUX, TPAHCIOPTHUX Ta IHUIMX Tajdy3ed KPUTHUHOI 1H(PPACTPYKTypH, 1 B LIbOMY
KoHTeKcTi 3acTrocyBaHHs BIIJIA HaOyBae 0coOMMBOrO 3HAaUEHHS. AKTYaJbHICTh MUTAHHS 00-
IPYHTOBY€E Ba)XXJIUBICTh LILOTO IHCTPYMEHTA 1 HOro mepeBaru y 3abe3neueHHi Oe3neku Ta Ha-
TIHOCTI KpUTHYHOI iHGpacTpykTypH [1].

[To-nepmre, BITJIA HamarOTh MOKIUBICTD 3MIMCHIOBATH PETYJIIPHUA MOHITOPUHT KPH-
TUYHHUX 00’ €KTIB y pealbHOMY 4Yaci, 110 JI03BOJISIE BUSBISATH MOTEHIIIMHI 3arpO3U Ta aHOMaJIii
paHiiie, H>k BOHM MOXYTh MPU3BECTH A0 HAJA3BUYAMHMX cUTyaliil. Bonu obnaaHaHi cydac-
HUMH CHCTEMaMH JAaTYUKIB Ta KaMepaMmH, SKi HaJaloTh JeTali30BaHy iH()OpMAIIiIO Mpo CTaH
00’€KTiB Ta HABKOJUIIHIO TepUTOPit0. Lle poOUTh MOKIMBUM pearyBaHHsS Ha MOTEHIIIIHI He-
0e3MeKH B Pe)KUMI peasTbHOTO Yacy Ta MPUHHSATTS BIAMOBIAHNX 3aX0/IiB IS X HeWTpasi3arii.

[To-gpyre, BITJIA 3a6e3neuytoTh HIMPOKUN OTJISA 00’ €KTIB, BKIIOUAIOUU BaXKKOJOCTY-
ITHI Ta BEJIUKI TEPUTOPIi, SAKI HE 3aBXKIU MOKHA €(DEKTUBHO OXOIUTH 1HIIMMH 3acobamu. Lle
0COOJIMBO KOPUCHO Ui MOHITOPUHTY €JIEMEHTIB KPUTHYHOI 1H(PACTPYKTYpH, SKi po3TaIo-
BaHi B pi3HuX Jokauisx. BIIJIA MoxyTh 107aTH 3HAYHI BiZICTaHi Ta JOKJIAJHO BUBYATH KOXKEH
actieKT 00’ €KTY, IO CIpPHUsiE€ BUACHOMY BUSIBJICHHIO MOYKJIMBHX 3arpo3.

[To-Tpere, BUKOpHUCTaHHS O€3MUTOTHUX JliTanbHUX anapaTiB (BITJIA) B KOHTEKCTI Kpu-
TUYHOI 1HPPACTPYKTYPH BIIKPUBAE TEepe] HaMU Oe3J1i4 MOKJIMBOCTEH Ta mepeBar, 30KpeMa B
acreKkTi 0e3MeKH 1 PU3HKIB IS JIFOACH:

- MiHiIMi3amist pusuKy s omeparopiB: BIIJIA mo3BONSIOT BUKOHYBAaTH 3aBIAaHHS,
MOB’s13aH1 3 MOHITOPHHTOM Ta 1HCIEKIIIE€I0 00’ €KTIB KPUTHYHOI 1HOPACTPYKTypH, O6€3 MpsMo-
ro (hi3UYHOTO NPUCYTHOCTI ONEPaTOPiB HA MICIIl MOI].

- BinmaneHi omepailii B ymoBax HebOe3mneku: BIIJIA naroTe MOXIHMBICTH BUKOHYBaTH
1HCIIEKIIii Ta MOHITOPUHT 00’ €KTIB Yy BaXKKOJOCTYMHUX a00 HEOE3MeUyHNX MICLfX, 1€ O Tpaau-
11¥H1 MeTOU Oy O Ha3BUYAITHO CKJIIAIHUMH a00 HEOE3MEUHUMU IS JIFOIEH.

- 30UIbLIEHHS €(EeKTUBHOCTI peakilii Ha Ha3Bu4aiH1 cutyanii: BITJIA moxyTh onepa-
TUBHO HAaJIaBaTH BaXXJIMBY 1H(QOpMAIiIO /Ul pearyBaHHs Ha HaJ3BUYaliH1 cUTyarlii.

VYeci ui nepeBaru BITJIA pobnsTh iX Hag3BUYaliHO €(EKTUBHUMHU 1HCTPYMEHTAMU /IS
3an00iraHHs HaJA3BUYAKHUM CUTYyallisIM Ha 00’ €KTaX KPUTHYHOI iHQpPacTpyKTypH. IX BHKOpH-
CTaHHs Jloromarae 3abe3neuuTu 0e3neKy Ta HaJiiHICTh (QyHKI[IOHYBaHHS LIUX 00’ €KTiB, 3Me-
HIIYIOUU PU3HKHU Ta MIHIMI3yIOUH MOXKJIUBI 30UTKH.

JITEPATYPA
1. bounmap /.B., I'ypuuk A.B., JlutoBuenko A.O., Xwxkusk B.B., lllesuenko B.JL.,
SAnuenko JI.M. 3actocyBaHHS 0€3MUIOTHUX aBiallifHUX CUCTEM Y cdepi LIHUBUIBHOTO 3aXUCTY:
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VJIK 614.8

BUKOPUCTAHHS ®IBPOBETOHY )
JJIA HIABUIMEHHSA BOTHECTIMKOCTI 3AJII3OBETOHHOI ®EPMU

[Mapenxo I'.P., HYLI3Y
HK — Bacunwsuenko O.B., k.1.H., nouent, HYL3Y

Bimomo, mo amcriepcHe apMmyBaHHS OETOHY CHpHUSE IiJBUIICHHIO MEXi BOTHEC-
TilikocTi KoHCTpYKUil [1]. OnHak, BapTicTh (iOpoOETOHY TOCHTH BHCOKa (XOuYa 1 MEHIIa 3a
BapTICTh CTali), i TOMy BUKOPUCTAHHS HOTO JJIsl BUTOTOBIICHHS (DepM BBaXKAETHCS HEEKOHO-
MiuHuM. KpiM TOro, mpH BCiX IepepaxoBaHUX IepeBarax BUpoOiB 3 ¢iOpoOETOHIB HETOCTAT-
HBO JOCIIHKEHOO 3aUIIAEThCS MPOoOIeMa pO3paxyHKy IXHbOT CTIMKOCTI P MOKEXKI.

[TigBUIIUTH MILHICTH KOHCTPYKIIi 3a1i1300€TOHHOI (pepmH 1 11 BOTHECTIHKICTh MOKITH-
BO 32 paxyHOK 3acTocyBaHHS (piOpoOETOHY Ha OCHOBI CcTaeBOi a00 6a3aIbTOBOT PiOpH.

Jlist 3;enieBeHHsT BUPOOH BUBYAETHCS MOKJIMBICTh BHKOpUCTaHHS (hiOpoOeToHy Ha
OCHOBI cTasieBoi (HiOpH TUIBKM B OKPEMHUX, HAWOLIBII HAMpPYKEHUX eJIeMeHTax (Gepmu, 110
MPALOIOTH Ha PO3TAT.

MeTor0 JOMOBIZI € BHUBYEHHS MOKJIMBOCTI BUKOpHUCTaHHS (iOpoOETOHY HAa OCHOBI
craneBoi (GiOpu TIIBKK B OKPEMHUX, HAHOUIBII HANPYKEHUX €IeMeHTax (hepMu, M0 MpaIro-
I0Th Ha po3TAr. ToMy, OCHOBHMM 3aBIaHHSIM JIaHOI POOOTH € BHSBICHHS PO3PaXyHKOBHM
[UISIXOM HalOUIbI HAIIPYKEHUX €JIEMEHTIB (DepMu, 1110 MPaIOITh Ha PO3TATYBaHHS, pO3pa-
XYHOK HAmpyru apMaTypu B HUX Ta MEX BOTHECTIMKOCTI, a Jajii — MO-PiBHSHHS OTPUMaHUX
XapaKTePUCTHK 3 XapaKTePUCTUKAMH, PO3PAXOBAHUMHU JIJIS 3aMiHM B LIUX €JIEMEHTax 3BHYaii-
HOTO Ba)XKKOro 0eToHy Ha (hiOpoOeTOH.

Pospaxynku npoBommnucs y nporpami «SCAD» Ha mpukiazni 3amiz00eTOHHOI KPOK-
BAHOI (bepMU 3 TIapaJIeTbHUMU MOSICAMHU MPOJIBOTOM 18 M /7151 pIBHOMIPHO PO3IOMITICHUX Ha-
BaHTaxeHb 5,50 klla ta 8,50 kIIa [2].

Ha mifcTaBi OLIHOYHUX PO3paxyHKIB MOKA3aHO, 110 BUKOPUCTaHHS (iOpoOEeToHy Ha
OCHOBI cTaneBoi Gidpu B OKpeMux, HAHOUIBII HAMPYKEHUX €JIeMEHTaX 3alli300eToHHOI (ep-
MU 3HAYHO 301IIbIIyE 11 HECYyUdy 34aTHICTh, a TAKOXK IMIABHUILY€E MEXY BorHecTiKocTi. [lepeBa-
rOl0 LBOTO METOAY € MOXKJIHMBICTH 3aCTOCYBaHHS (10OpoOETOHY Ui 3HAYHOI'O IMOCHUJICHHS
¢dbepm npu 301UIbLIEHH] POOOYOro HaBaHTaXKEHHS 0€3 3MIHM IX 30-BHIIIHBOIO BUIJISAY 1 Iepe-
pi3y eJIeMEHTIB; MiIBULIICHHS €KOHOMIYHOCTI 3 JIOTIOMOI'00 3HIMKEHHS Baru poOoyoi apmary-
pH 1, HaBiTh, 3a0e3MeYeHHs] HEOOXiqHOI MeX1 BOTHECTIMKOCTI ()epMH 3 JOTMOMOTOI0 Ii/IBU-
IIEHHSI MEX BOTHECTIMKOCTI 11 OKPEMUX €JIEMEHTIB.

JITEPATYPA
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VJIK 614.8

OCOBJIMBOCTI MPO®LIAKTHYHOI POBOTH 3 COIIIAJIBHO
HE3AXWIIEHUMHU BEPCTBAMMU HACEJIEHHSA

Yamuit MK., HYLI3Y
HK — beszyrna 10.C., k.1.H., nouent, HYL[3Y

3a0e3nedeH s TOXKEKHOT O€3IEeKH Ta 3aXUCT HACEJIEHHS B1Jl HACIIKIB ITOXKEX € OJHI-
€10 3 IPIOPUTETHUX 3aBJaHb JiepKaBu. JJis BUpIMIEHHS IOTO 3aBJaHHS HEOOXITHO pO3pOOHU-
TH QJITOPUTM B3a€MOJIIi OpTraHiB JEepP>KaBHOI BIaJU, 00 €KTIB EKOHOMIKU Ta HACEIICHHS, KU
JI0O3BOJIUB OM ONTHMAJILHO PO3MOIUIMTH OOMEXKEHI MaTepiayibHI Ta (DIHAHCOBI pecypcH IS
3a0e3neYeHHs] HeOOX1THOTO piBHS 3axuIeHOCTi. OHIEI0 3 OCHOBHUX 3aBiaHb, SKi BHPIIIY-
I0TBCS OPTaHaMU JIep’KaBHOI Biaau y cepi 3abe3nedeHHs MOXKeKHOI 0€3MMeKH, € JOCTOBIpHA
OLIIHKAa MOYJIMBOCTI Ta HEOOXITHOCTI CTBOPEHHSI YMOB JUIsI 3a1100IraHHs PO3BUTKY CHUTYaIlii,
10 IPOBOKYIOTh BUHUKHEHHS TIOKEK.

Heo06ximHO po3yMiTH, 1m0 Oe3rnedHa MOBEAIHKA JIFOACH JO03BOIUTh CYTTEBO CKOPOTUTH
30UTKU BiJl MOKIIMBOTO BUHUKHEHHS MOKEXKHOI YU TeXHOTeHHOi 3arpo3u. JloiiisHo Oyno 0
3rpyIyBaTH MPUYMHU, 10 BUKIMKAIOTh BUHUKHEHHS MOXKEXK B 3aJIE)KHOCTI BiA (hOpM MOBei-
HKOBHX IPOIIECIB, MTOB’SI3aHMUX 13 3aJ0OBOJICHHAM (Di3UYHHUX Ta COLIaIbHUX NOTPEO 1 110 BUHU-
KalOTh SIK PEaKIlisi HA HABKOJIMIIHE COIiaJIbHE CePEIOBUIIIC.

dopma TOBENIHKH JIFOAMHA BU3HAYAETHCS 11 COMIAIbHO-CKOHOMIYHHM CTAaTycoM. Y
COIlaIbHO-C€KOHOMIUHIM MPAKTHIl € HaBITh BH3HAUEHA KAaTETOPis: «COIMIaJIbHO HE3aXHIICHI
BepCcTBH HaceneHHs». ColiaabHO HE3aXUIIIeH] BEPCTBU HACEJICHHS — Ipyla NOTEHIIHHOTO pU-
3HUKY. 32 CTATUCTHKOIO CaMe JIFOIU, SIKI HAJIeXKAaTh JI0 Li€i IpyIH, YacTilie MOTPaIvIsioTh y He-
Oe3neuHi cuTyarii 3 pU3UKOM JUIS JKUTTA 1 310poB’s. be3poOiTHi, 01 MOXUIIOTO BiKy, iHBa-
Jiam, TiTH, T030aBlIeH] 0aThbKIBCHKOTO MIKITYBaHHsS, Mano3a0e3reueHi ciM’i, 0coOu, 3aIekKHi
BiJI HAPKOTHKIB, QJIKOTOII0 a00 1HIIMX HIKIJJIMBUX PEUYOBHH, JIIOJU 3 XPOHIYHUMH 3aXBOPIO-
BaHHSMHU Nepe0yBalOTh Y BPAa3IMBOMY CTAHOBHIII 1 MalOTh OOMEXEHHI JOCTYN 0 PECypCiB,
MOCTYT Ta MOXJIMBOCTEH, HEOOXITHUX JUIS 3a/I0BOJIEHHSI HaBITh 0a30BUX motped. Tomy Bin-
HOIIICHHS 710 3a0€3MeUeHHs MOKEeKHOI 1 TEXHOTEHHOT OC3MEeKH y BIACHHUX OCEJISIX B HUX 3a-
3BUYail apyropsgae. CaMe I YaCTHHA HACEICHHS JKMBE Y 3aCTapiuinX JKUTIOBHX (HOHIAX
«CTapoMy >KUTJII» 1 HE 3/1aTHA CBOEYACHO MTPOBOJUTH TEXHIYHE 0OCIyrOByBaHHS Ta MOTOYHUI
PEMOHT eNeKTpoobagHaHHs, TOOYTOBOrO ra30BOr0 OOJagHAHHS, MIYHOTO OMajeHHs Ta iH-
MIMX HeOe3MEeYHMX JUIsl BUKOPUCTAaHHA Yy MoOyTi nmpeameriB. [IutanHs 3a6e3nedeHHs ocobuc-
TO1 Oe3meKu JUIs 1i€1 KaTeropii rpoMaisH He OyAyTh NEPIIOUYEPrOBUMHU, TOMY 110 HE TIOBHOIO
MIpO0 3a710BOJIeH] (i3iooriyi notpedu. L kareropis HaceneHHs HE Ma€ JOCTaTHBOTO PiB-
Hs OCBITH 1, 3a3BHYaii, HE Ma€ CXWJIBHOCTI Horo miaBuiryBatu. Lle, 6e3nepedno, BIuMBae 1 Ha
Mpolecu MPoQiIAKTHUHOI POOOTH 3 MPEICTAaBHUKAMU ITi€l KaTeropii rpoMajisiH 3 MUTaHb MO-
KEKHOI Ta TeXHOTeHHO1 Oe3mekn. HeoO0XiTHO po3yMiTH, 110 HU3bKUI PIBEHb JOXOY SK OJAUH
13 CKJIaJIOBHX TIOKA3HUKIB «PIBHS JKUTTs» mepeadadae i BIAMOBIAHI YMOBH MpOKMBaHHA. [ 3
LI€I0 METOIO JIepKaBa Ma€ 3aJiATH BCl MOXJIMBI JDKepesa, Kl J03BOJIATH MIJBUIIUTH PIBEHb
JKUTTS HACCIICHHSI.

JITEPATYPA
1. IIpo 3arBepmxenns [IpaBun moxkexxHoi Oe3mekn B YkpaiHi: Haka3 MiHicTepcTBa
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VIIK 614.84
IMPOEKTYBAHHS BUCOTHHAX T'POMAJICHKUX BYIAHKIB

Yeronsa A.B., HY1LI3Y
HK — Jlaninia O.M., k.T.H., nouent, HYILI3VY

BucoTtHi OyaiBii B CHIIy 0COOJIMBOCTEH CBOET KOHCTPYKIIT XapaKTepHU3yKOThCS ITiBH-
IICHUM PiBHEM TOKEKHOI HeOE3NeKH B IOPIBHSHHI 13 3a0y0BOIO CTaHAAPTHOI TOBEPXOBOCTI.
[Toxxexxa y BUCOTHI OyaiBIli CTBOPIOE Oe3:1iy mpolieM 1 mpea’ aBiisie 0COOIMBI KpUTEPIT 11010
3abe3neueHHs Oe3neku Jroiel. B mepiry depry 1e cTocyeThes 3aCTOCYBAaHHS MOXKEKHHUX CXO-
B, eBaKyarlii Jrojiei, 0co0auBOCTEN (hOpMyBaHHS BOTHUIIA 3arOPSIHHS 1 MOIIMPEHHS BOTHIO,
a TaKOK CKJIQIHICTh JIIKBiJIallii HAI3BUYAHHUX CUTYaIlil.

BiamoBigHO 10 HOPMATHUBHUX MOKA3HHKIB JIEPKAaBHUX OYIiBEIbHUX HOPM YKpaiHH
MIPOTHUIIOXKEKHI BUMOTH 111010 3a0e3MeyeHHs Oe3neKkn 0ararornoBepXoBUX Oy/iBeNb MOBHHHI
3a0e3neuyBaTu JOCATHEHHS YOTHPHhOX OCHOBHHUX IIUICH:

— 0OMEXUTH IUTOILY MOIIUPEHHS BOTHIO 1 JIOKAII3yBaTH HOTO;

— 3HU3WUTHU IHTEHCUBHICTH MPOIIECY TOPIHHS;

— 3a0e3Mmeyn Ty BUOYX03aXUIIEHICTh OyaiBIi;

— MIHIMI3yBaTH TPUBAJICTH MPOIIECY TOPIHHS.

Bulip KOHKpeTHOI CHCTEMH TOXKEKOTACiHHS 3IHCHIOETHCS HA €Tari MPOeKTYBaHHS
BiimoBiAHO 710 BUMoOT i HOpM JIBH Ykpainu. /[Boma KIIFOUOBUMH YMOBaMH € HasiBHICTH aBTO-
MaTU30BaHOI CUCTEMHU MOXKEKOTACIHHA 1 PO3TalllyBaHHS HA KOXXHOMY ITOBEpCI MEPBUHHUX 3a-
co0iB TaciHHA Ta 1HAMBIAYATbHOTO 3aXHCTY, TAKUX K BOTHETACHUKH, MOXKEXKHI KpaHU, pyKa-
BU Ta iHmi [1].

OnepaTHBHO-PATYBAIBHI MIJPO3AUTH MICIs TPUOYTTS 1O MICIS MOXEXKi y pas3i Heo0O-
X1JTHOCTI HETaiHO MPUCTYIAIOTH 10 PATYBAHHS JIOJICH 13 3QIy9CHHIM MaKCUMaJIbHO MOKITH-
BO1 KUIBKOCTI CHJI 1 3ac00iB. BupimansHuM GpakTopoM yCHIITHOTO MPOBEIECHHS PATYBAIBHUX
pOOIT € MBUIKE 30CepeHKEHHSA HEOOX1THUX CHJI 1 3aC00iB.

[Tig yac eBakyauii J1t0/ieli BUKOPUCTOBYIOThCS HAMKOPOTII Ta HAHOE3MEUHIII TUIAXH:
OCHOBHI BXOJIM 1 BUXO/TY, 3aMlaCHi BUXO/IM, BIKOHHI MPOpi3H, OATKOHH, JIOJKI1, Tanepei, mepe-
XOJIU 3 BUKOPUCTAHHSIM 30BHIIIHIX MMOKEKHUX JIPAOUH Ta 3aCTOCYBAHHSIM PYYHUX TTOKESIKHUX
npabuH, aBTO/pabUH, aBTOMNIIIIMayiB Ta IHIIMX PATYBIBHUX MPHUCTPOIB, SKMMH OCHAIICHI
MOKEKHO-PATYBANBHI MIAPO3ALIH, JTIOKH y MEPEKPUTTAX, SKIIO Yyepe3 HUX MOXKHA BUUTH 3
OyaiBIIl 4K MepedTH y Horo Ge3neuHy 4acTHHY Ta MPOPI3H y MEPEeropojkax, MepeKpUTTIX 1
CTIHaX, 110 3po0JieH] pATyBaJbHUKaMH. EBakyalliiiHi BUXOAM, HUISAXHU €BaKyallli O3HAUYEHO
3Hakamu O0e3nekn 3a JICTY ISO 6309:2007.

TexHiuH1 3ac00M 1 cucTeMa aBTOMAaTUYHOTO TaciHHS BBa)KaIOTHCA e(beKTI/IBHHMH AK-
10 3 IX JOMOMOTO0 6ymBm BJIACTBCS BUTPUMATH BUCOKY TEMIEPATypy 1 BlI[KpI/ITI/II/I BOTOHb
mpoTsaroM He MeHire Hik 180 xBunuH 6e3 BTpaTH KOHCTPYKTHBHOI MIIIHOCTI 1 LIJTICHOCTI.
CraTucTHka mokasye, 1o XapakTepHOI OCOOIUBICTIO MOXKEXK B 0araTOMoBEpXOBUX OYIiBIISX
€ TIOCTYTIOBE MOIIUPEHHS BOTHIO 1 TUMY Bropy, TOMY TOJIOBHUM 3aBJIaHHSM ITiJT Yac eBaKyailii
€ JOCSATHEHHSI JII0JIbMU O€3MeYHUX MOBEPX1B HIKYE PIBHS 3aropsiHHsA. He MeHIn HIX /1Ba aBa-
pPIMHUX BUXO/H, @ TAKOX HASBHICTh 1H/IMBIIyaJIbHUX 3aC001B 3aXHUCTY JIOMTOMOXYTh O€3MeUHO
MOKWHYTH OXOTJIEHI BOTHEM IIPUMIIIIEHHS.

JITEPATYPA
1. IBH B.2.2-24:2009 «bynuuku i cnopyau. IIpoexkTyBaHHS BUCOTHUX >KMTJIOBHX 1
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VJIK 614.8

_ OBOB’SA3KH IIOCAJIOBHX OCIB JICHC
M1 YAC 3A1IICHEHHSI 3AXO/IIB JEPKABHOI'O HATJISITY (KOHTPO.IIO)

Uyo6apor O.B., HYII3Y
HK — ITuporos O.B., k.1.H., nouent, HYLI3Y

BinnosinHo 10 Bumor 4.2 ctarti 8 3akoHy Ykpainu «IIpo OCHOBHI 3acaau epKaBHO-
ro Harisgy (KOHTpoMio) y cdepi rocmogapchbkoi AISUTBHOCTI» OpPraHH ACPKABHOTO HATIISITY
(KOHTpPOITIO) Ta iX MOCAJ0BI 0COOM IiJ] Yac 3AIMCHEHHS 3aXO0/liB JEPKABHOTO HAMISTY (KOHT-
poJIr0) 3000B’s13aHi:

— TOBHO, O0’€KTHBHO Ta HEYINEPEIKEeHO 3/IHCHIOBATH Iep)KaBHUN Harjisa (KOHT-
pOJIb) Yy MEKax IOBHOBAXEHb, NependaueHux [2];

— JOTPUMYBAaTHUCS JUIOBOI €TUKM y B3a€MOBITHOCHMHAX i3 Cy0’€KTaMH TOCIOAAPIO-
BaHHsS, YTPUMYBATHCS BiJ HEOOIPYHTOBAaHMX BHCHOBKIB IIOAO BiAMOBIIHOCTI MOBEIIHKH
cy0’€KTiB rOCIO/IapIOBaHHS BUMOI'aM 3aKOHOJJaBCTBA, HETIPABOMIPHOI'O Ta HEOOTPYHTOBAHOTO
3aCTOCYBaHHS CaHKIIIN 10 cy0’€KTIB rOCIOAapIOBAHHS;

— HEe BTpydYaTHCS 1 He MEePEIIKOIKATH 3IHCHEHHIO TOCIIOAAPCHKOI AISITBHOCTI MiJ] Yac
3MIACHEHHS 3aXOiB JEPKABHOTO HAMIALY (KOHTPOIIO), SIKIIO 1€ HE 3arpOKye KHUTTIO Ta 3J10-
POB’10 JIFOJICH, HE CIIPUYMHSIE HEOE3MeKH BUHUKHEHHS ITOXKEXKI,

— 3a0e3nedyBaTy HEPO3TOJIOMICHHS! KOMEPIIHHOI TAEMHUII Ta KOH(ineHiiHOi iHbOop-
Marlii cy0’eKTa rocroiaproBaHHs, 10 CTa€ JOCTYIHOIO MMOCAJOBUM 0CO0aM y X0l 3iiiCHeHHs
JIEpKABHOTO HATIISALY (KOHTPOIIO);

— O03HAWOMHUTH KepiBHHKA Cy0’€KTa TOCIOAPIOBAHHS — IOPUAMYHOT 0coOu abo ((i3ny-
HY 000y — MIANPHEMIISE 200 YITOBHOBaYKEHY HUM 0CO0Y) 3 pe3yJIbTaTaMu JICPKaBHOTO HATJISLy
(KOHTpOJTIO) B CTPOKH, IEepe10aueHi 3aKOHOM;

— Y MeXax CBO€l KOMIIETEHIlil Ha/laBaTH Cy0 €KTYy TOCIOJIapIOBaHHS KOHCYJIbTALIHHY
HiITPUMKY 3 TIMTaHb 3IHCHEHHS A€PYKABHOTO HAISAAY (KOHTPOJIIO);

— HEe JIOMYyCKaTH 3IiICHEeHHS 3aXOMIB JIEP>KaBHOTO HArJsay (KOHTPOIO) Ta IHIIMX 3a-
XO/IiB, 1110 HE BiIMOBIIaIOTh a00 HE BCTAHOBJICHI [2];

— JIOTPUMYBATHCS BCTAHOBJICHUX 3aKOHOM IPHUHIIMITIB, BUMOT Ta TIOPSIKY 3IiHCHEHHS
JIepKaBHOT'0 HAMIIALY (KOHTPOIIO) Y cdepi TOCHOAapChKOl JISUTbHOCTI;

— HEe MEePelIKOoKaTH MpaBy CyO’ €KTIB TrOCIONapOBaHHsS Ha Oyab-SKUN 3aKOHHUU 3a-
XHCT, y TOMY YHUCIIl TPETIMU 0COOAMH.

Opranu nep:kaBHOrO HarjsiAy (KOHTPOJO) 3000B’si3aHI ONMPHIIIOJHIOBATH HA CBOIX
oQiniiiHMX BeO-caliTax HOPMAaTUBHO-TIPABOBI akTH (KpIM akTiB, 1110 MalOTh rpud oOMExKEHHS
JIOCTYITY), TOTPUMAHHSI IKUX TIEPEBIPSAETHCS M1/ Yac 3IHCHEHHS 3aXO/1B JIePKaBHOTO HArJIs-
1y (KOHTpOJIIIO).

JITEPATYPA
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VJIK 614.8

MHOKEXHA TA TEXHOI'EHHA HEBE3ITEKA
HIAIPUEMCTB BUT'OTOBJIEHHS ITAITEPY

[MamoranoBa A.A., HYLI3Y
HK - TI'ap6y3 C.B., k.T.H., nonient, HYII[3VY

[TantepoBa mpoayKIlisi — BaXJIMBA CKJIAZ0BA CYy4acHOTO XUTTA. Jlo Hel BiTHOCATH pi3-
HOMAaHITHI BHJIM TIarepy Ta KapTOHY, 30LIMTH, IOJCHHUKH, OJOKHOTH, albOOMH JIJIsI MaJIko-
BaHHs, OJaHKU TOIO. TOMY Jy)Ke Ba)IJIMBO JIJIsi EKOHOMIKHM KpaiHU PO3BUBATH LIEW BU MPO-
MUCJIOBOCTI.

CyuacHU# CTaH MOXKEXHOI Oe3IeK B 0araThoX KpaiHax CBITY HE BIJIIIOBiJIa€ BUMOTaM
ceorofieHHs. Ha »xanp, Ykpaina BXOAUTH 70 mepeniky 1mux Kpaid. [loxkexa YuHUTH MpsIMHNA
HETraTUBHUI BIUIMB Ha JIFOJMHY TEIUIOBOIO JI€I0 1 OTPYEHHSM TOKCHYHUMH MPOAYKTAMH 3TO0-
paHHA Ta ONOCEPEAKOBAHNHN — NIIIXOM 3a0pyAHEHHS HABKOJIHMIITHHOTO CEPEIOBHILA.

KinbkicTh MOXKeX Ta KUIBKICTh 3arMOJIMX Ha HUX JIFOJIEH MPOTATOM OCTaHHIX JECATH
POKIB HE YKJIIHHO 3pOCTalia, IPH YOMY MepeBakHA OUIBLIICTh JETaTbHUX BUMAAKIB — BHACHI-
JIOK OTpY€HHs. 3HauHa KUIbKICTh MOKEX BUHUKIIA HA 00’ €KTax, 1110 BiTHECEH1 O KaTeropii 3
[UBUTBHOTO 3aXHUCTYy, SKi MOBHICTIO a00 YacCTKOBO MOXYTh OyTH BKIIOYEHI IO TEpeNiKy
00’€KTiB KpUTHYHOI iH(PACTPYKTypH, TOOTO 00 €KTIB, MOpYIIEHHS (YHKIIOHYBaHHS a0o
pYWHYBaHHS SIKAX MPU3BOIAUTH 10 HAWCEPUO3HIMNX HACHIJIKIB JIJIS COIIabHOI Ta €KOHOMIY-
HO1 cdepu JepaBu, HETATHBHO BIUIMBAE HA PIBEHb i1 0OOPOHO3JATHOCTI Ta HaIliOHAJILHOT
Oe3mneKu.

B octanHi poku 301IBIIMBCS BiJICOTOK TMOXEXK, [0 BUHUKIIM BHACITIJIOK TEPOPHCTUY-
HUX aTaK — mianaiiB. [HTeHCHBHUI PO3BUTOK OYAIBHHIITBA CYNPOBOKYETHCS 301TBIICHHIM
MOKE)KHOTO HAaBaHTAKEHHs Ha 00’€KTax 3a3HaueHWX Karteropidl. Ilpm mpomy mnpotsrom
ocTaHHiX 20 pOKIB HEYXMJIBHO 3pOCTA€ MOXKEKHE HaBaHTAXKEHHs 32 PaxyHOK MaTepiaiB Io-
KEXK1 Kimacy A, ocoOIMBO uepe3 3aCTOCYBaHHS 1IeI0I030BMicHUX MaTepiaiiB (LIBM), mo B
MaHui yac ctaHoBUTH npubau3Ho 80 % Bix 3aranpHOi Macu HaBaHTakeHHS. Taki LIBM, sk
JepeBrHA, Tamip, TKAaHWHA, OYepeT 3JaTHI 3aropsATHCS BiJ HU3bKOKAJIOPIMHUX JKepen 3a-
MMaHHsI, TOMY HailO1IbIlIa KUTBKICTh MOKEX BUHHUKA€E BHACIHIIOK HEOOEPEKHOTO TTOBOIKEHHS 3
BorHeMm (He MeHuie 60 % BiJ 3arajgbHOi KUIBKOCTI MOXEX MPOTIrOM OCTaHHIX pokiB). IIpu
oMy Beboro 1,1 % moxkex 3a octanHi 20 pokiB B YKpaiHi MOraieHo Ha NOYaTKoOBIN cTafii
IX PO3BUTKY.

VY npumimenHi Himenpkoi nmanepoBoi (aOpuKu HaNpUKIHII JIMIHSA 3 He3 sSICOBAHUX
NPUYMH CHATaxXHyB CKJaJ MakyJaTypH. 3a HOBIIOMJICHHSAM MicbKoi Biaau Llronbmixa, Ha
cKkJazal Makynarypu 3ropuio noHaa 8000 nmakyHkiB. Byno po3ropHyTo omnepaiiito 3 raciHHs, B
AKii Opano yuyacth 10 260 oci6. ['aciHHS MOXeXi TPUBAIO KUIbKA JTHIB, OJUH MOKEKHHUK
OTpHMaB JIETKI TopaHeHHs. Yepes 3HauHEe MOUIMPEHHS UMY 1 KIIITSBH, JOBEJIOCS 3aKPUTH HE
JIUIIIEe HABKOJIUIIHI JUTSYUN MaiilaH4yuK, a i 181 ¢efepanbHi TOPOTH Ta 3alMi3HUYHY T1IIKY.

26 xxoBTHA 2017 poky y ceni CokinbHUKHM [lyCTOMHUTIBCHKOTO pailOHy Ha KapTOHHO-
nanepoiii Gpadpumi TOB «'PTH MOYHTENH» BuHUKIa moXexa. Y pe3ynbTaTi 3aiiMaHHs
OyJ10 3HUIIIEHO MaKyJIaTypy Ha 1ol 600 KB.M Ta TEXHOJIOT1YHE 00JIaIHAHHS 1IEXY.

JITEPATYPA
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VJIK 614.841

OIIIHKA TEMIIEPATYPU I'OPIOUYMX I'A3IB IIPU iX ATIABATUUHOMY
CTUCHEHHI Y TEXHOJIOI'Ti BAPOBHUIITBA AMIAKY

[TanoBanosa A.C., JIIY BX]]
HK — ®epenn H.O., k.1.1H., nouent, JIY BX/]

[TigmpuemcTBa, sIKi BUPOOJISIOTH aMiak Ta 1HII a30TOBMICHI CITOJYKH, € HA/I3BUYAHO He-
Oe3mneyHi 1 MOTPeOyIOTh BUCOKOTO CTYIEHS 3aXUCTY BiJl MOXKIIMBHX aBapiif, BOHM MOBUHHI 007141~
HYBaTUCh HaCY4YaCHIITMMH TEXHIYHUMHU 3aCO0aMH 3aXHCTY BiJl HAI3BUYAMHUX CUTYaIlIH.

MeTtor poOOTH € OIliHKa TeMIepaTypu MPUPOIHOTO ra3y Ta CHHTE3-ra3y IpH ajia-
0aTMYHOMY CTHCHEHHI iX B KOMIpPECcopi Ta JOCIIIKEHHS YMOB 0€3IEYHOr0 PeXUMy poOOTH
KOMITPECOPIB JUII TOPIOYUX ra3iB y TEXHOJIOTTYHOMY MPOLIECi BAPOOHUIITBA aMiaKy.

TexHomor1YHMMA Tpo1iec BUPOOHHUIITBA aMiaKy CKJIQJAa€ThCs 3 TAKUX CTaJIN: cenaparis
NPUPOIHOTO a3y BijJ BaXKKHUX BYTJICBOJHIB, KOMIIPUMYBAHHS 1 MiJirpiBaHHS IPUPOIAHOTO Ta-
3y, OUMILEHHS MPUPOTHOTO a3y BiJl CIPYUCTUX CHOIYK, MEPBUHHHUA PUGPOPMIHT, BTOPUHHUN
pUGOPMIHT, TOHKE OUMIICHHSI KOHBEPTOBAHOTO T'a3y BiJl OKCHAY 1 TIOKCHIY BYTJICIIO 3 OJep-
JKaHHSIM CHHTE3-Ta3y B PEakTOpl MeTaHyBaHHS, KOMIPUMYBAaHHS CHHTE3-Ta3y, CHHTE3 aMiaKy
B KOJIOHI i TucKoM He Outbme 35 MIla i mpu Temmeparypi 450...550°C Ha 3ami3HOMY KaTa-
Jizaropi.

VY TexXHOJIOTIYHIi cXeMi BUPOOHMIITBA aMiaKy nepeadadeHO CTHCHEHHSI IPUPOIHOTO
ra3y a0 tucky 3,7 Mlla, B cuHTE3-Ta3 KOMIIPUMYIOTh 10 TUCKY 32,0 MI]a.

[Iporec cTHCHEHHS MPUPOITHOTO ra3y Ta CHHTE3-Ta3y B KOMIIPECOPI CYTIPOBOIKYETHCS
BUJIUUICHHSIM TeTlIa 1 MiABUILIEHHSM TeMIIepaTypH IIUX Ta3iB B Ta30BIABIAHUX By3JlaX KOMIIpe-
copa. MakcumarnpHa TeMIieparypa ra3y MpH CTUCHEHHI B KOMIIPECOpi i BiICYTHOCTI OXOJI0-

JOKEHHSI BU3Ha4aeThes 3rifHo [1] 3a popmymoro:
k-1

k
T.=T,- L
& ' (1)

ne: Tx 1 T, — BIANOBIIHO KiHIIEBa Ta TOYaTKOBa TeMmeparypu rasy, [K]; P« i P, — BIAMOBITHO
KIHIICBHI Ta TIOYAaTKOBUHM THCK ra3zy B Kommpecopi, [[1a]; kK — mokasHuk amiabatu — TOpiBHIOE
1,67 Ta 1,4 BiAMOBIAHO IJIg OJHO- Ta JBOATOMHHUX Ta3iB.

MakcumanbpHa TeMIiepatypa IpUpOIHOTO Ta3y NMpH CTHCHEHHI B KOMIpPECopi He Mo-
BuHHa nepesuuryBat 110 °C, a temneparypa cuHTe3-ra3y — He Outbiie 95 °C.

Po3paxyHKOBO BCTaHOBJIEHO, 1110 KOMIIPUMYBaHHS IPUPOAHOTO Ta3 1o Tucky 3,7 Mlla
3 TemnepaTypoto He Oibie 110 °C, a koMnpuMyBaHHs cUHTe3-Tazy 10 THCKy 32 MIla 3 tem-
neparypoto He Ouibie 95 °C MOXINMBO 3A1MCHUTH MPOXOJSYM YOTUPH CTYNEHI CTUCHEHHS Y
Komrpecopi. BUkopucTaHHS YOTHUPUCTYMIHYACTHX KOMIIPECOPIB 3 MIXCTYHIHYATUMM BOJS-
HUMH XOJIOJMIIbHUKAMH JIa€ MOXIIMBICTh 3HU3UTH TEMIIEPATypHUHA PEXUM POOOTH KOMIIpe-
copa 1 31CHIOBaTH OXOJIOPKEHHS ra3y Micist KOKHOTO CTYTIEHS! CTUCHEHHS.
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VIIK 624.01

AHAJII3 BIIVIUBY ®AKTOPY ITAHIKH HA EBAKYANTIO JIOJEN B YMOBAX
HAJIBUYAUHUX CUTYALIN B I'POMAJICBKUX BY AIBJIAX

Immaga M.A., HYL3Y
HK — Ilonokos E.E., HYLI3Y

IToTpeba B 3a0e3meueHH1 Oe3NeKu TPOMAISH Y BUMAAKY MOXKEXK Ta 1HIMUX HA3BUYA-
HUX CUTYallill y TPOMAJCHKUX OYy/IBJISIX € aKTyaJbHOIO B YMOBaX IMOCTIHHOTO PO3BUTKY MICT.
3 POCTOM KITBKOCTI TOPrOBO-PO3BAXKAIBLHUX ILIEHTPIB, TilIepMapKeTiB, KIHOTEATPIB Ta 1HIIHUX
00’€KTiB 3pOCTa€ 1 BXKIIMBICTH 3a0e3neueHHs Oe3MeKH B TaKUX cropynax. bararo HoBux 0y-
JiBeJb MalOTh CKJIAJHE IUIAHYBaHHS, 10 YCKJIAIHIOE €BaKyallil0o B yMOBaX MOXEeX1 Yu 1HIIOT
Haa3BUYaitHOI cuTyamii [1].

OmHak BaXIJIMBO BpaxoBYBaTH (haKTOP MCHUXOJIOTIUHOI MAHIKH ITiJT Yac eBaKyallii, ocKi-
JTBKH BiH MOKE BIUTMBATH Ha PIIICHHS Ta il JIOACH, SKi eBaKyrolThcsa. Hapasi icHye 3HauHa
HecTaya JOCIIHPKEHb Ta MOJIENEH, Ki BpaXOBYIOTh BIUIMB MaHIKU Ha €()EeKTUBHICTh eBaKyarlil
B 00’ €KTax rpOMaICbKOT0 MPU3HAYCHHS.

Psan poOiT 1oBOAWTH, IO IMIUIBHICT JIFOJEH MiJl Yac Haa3BHUYaliHOI CUTYyallli 3HAaYHO
BIUIMBAE Ha IIBHJIKICTH eBakyarii [2]. B iHmmx pobotax [3, 4] po3risiaeThcs BIUIMB IICHXO-
noriyHux (akTopiB, 30KpeMa MaHiKU, Ha MPOLIeC €BaKyallil Ta MIPUINHATTS PilIeHb.

BpaxyBanHust (hakTopy NaHIKM Ma€e BOXIMBE 3HAYCHHS B YMOBAX HAI3BUYANMHUX CUTYya-
i Ta € KIIOYOBUM acleKToM Oe3neku eBakyailii. HoBi cucreMHO-AMHaMI4HI MOZAETI JO3BOJISI-
IOTh BpaxOBYyBaTH 0arato(akTOpHI B3a€EMO3B’A3KH y TPOIECi eBaKyallii, 30KpeMa BILUIUB €MO-
LIAHOTO CTaHy HATOBITY Ha MIBUAKICTH Ta €()eKTUBHICTh BUBEICHHS JIt0/Iei 3 OyaiBii. Baxiuso
MiIKPECTUTH HEOOXITHICTh MOJANBIINX JOCTIHKEHb Y IbOMY HAIPSMKY JJIsl CTBOPEHHS OUTBII
TOYHUX Ta e()eKTUBHUX CTpATerii eBakyailii B 00’€kTax rpoMajcbkoro npusHaueHHs. [logamns-
111 TOCHIKEHHS B IbOMY HAIPAMKY CIPHSITUMYThH PO3poOIli epeKTUBHUX CTpATeTiil eBaKyarlii
Ta 3a0e3MeYeHHI0 Oe3MeKN HacelleHHs B yMOBaX HaA3BUYAHHUX CUTYAIliid.

3100y Ti 3HAHHS MOXYTh OyTH BUKOPUCTAHI ISl OKPAIICHHS TJIaHYBAaHHS €BaKyalliii-
HUX 3aX0JIIB Ta PO3POOKH CUCTeM Oe3MeKu AJsi TPOMAAChKUX OyIiBelb, 30KpeMa KylIbTypHO-
BHUJIOBUIIHUX 3aKJIAJiB, JI€ BETUKA HIUIHHICTh JIIOJEH Ta HECTaHJAPTHE TUIAHYBAHHS MPUMI-
IIEHb CTBOPIOIOTH OCOOJIMBI BUKJIMKH s 3a0€3MeueHHs eBaKyallii JIIoIeH.
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YK 623.6

MOKPAIIIEHHA METOAY 3HUIIEHHS THOKEHEPHUX MIH, SIKI MAIOTh
CEMCMIYHMM JATYMK ITLII

ynexenko M.A., HYL[3Y
HK — [MToximyxk /JI.B., HYLI3Y

Ha tepuropisx, siki po3miHoByr0Th canepu JJICHC 3ycTpidaroThes MiHM HE JUIIE 3 Ha-
TUCKHUM, MarHiTHUM, TEIUIOBUM 4H iH(pavYepBOHUM JATYHMKOM LiJTi, aje 1 HOBI pO3pOOKH po-
cilicbKo1 deepairii, 3 ceiicMiyHUM AaT9uKoM 1 Taki sk [IOM-3 a6o IITKM-1P.

Taki noBiTHI MiHK K [IOM-3 Ta [ITKM-1P nyxe ckiagHO BUSBHTH Ta PO3MIHYBaTH,
SKILO BOHM 3HAXOJAATHCS Ha 00MOBOMY uepryBaHHI, €IMHUI MOKJIMBUH BapiaHT L€ pO3CTpLl
CTPUIEIBKOIO 30po€eto, 3 6e3neunoi Biacradi [1].

Tomy, B Haml yac, y 4yac BIHHU MU HOTPeOyeMO HOBMX METOAIB Ta BUHAXOIB I10J0
PO3MiHYBaHHS TaKUX BUIB IHKEHEPHHUX MiH.

Acoriaris canepiB YKpaiHu MOBiIOMIIsIA PO 3aCTOCYBAaHHS POCIHCHKUMH BiiChKaMu
3a00pOHEHNX MIDKHAPOJHUMH KOHBEHIISIMH MPOTHUIIXOTHUX MiH Tuny [IOM-3. Bonu Oynm
BUSBIICHHI CIIOYaTKy B XapKiBChKIN 00JIaCTi, @ MOTIM 13 3BUIbHEHHSM OKYIIOBaHUX TEPUTOPIN
Ta TepeMIiIeHHM JIiHiT (POHTY Taki BUAM MiH MTOYAIIM 3yCTPIYaTUCS BCE YACTIIlle HA TEPUTO-
pii 3amopizpkoi obacTi, JJoHernpkoi obmacti Ta XepcoHHU. Bigomo, 1110 cMEpTOHOCHI Mi-
HU 3QJIMIICH] MiJ 9ac BiJCTYIy OKYIAHTIB HA IHX AUISTHKAX TEPUTOPii, HAXKajb, MPUHECIH i
TpaBMYBaHHSI 0COOOBOTO CKJIay YKPATHCHKUX IiIPO3/ILTIiB.

BusiBneHi ex3eMIuIIpy HajleKaTh 0 MiH HOBOTO TTOKOJIIHHS, 1110 3 SBUJIMCS Ha 030po-
€HH1 30poiiHuX cui pd BigHOCHO HemogaBHOo. OKymaliiiHi BiChbKa 3aIlikaBlieHl B TOMY, 100
3aBKJIM OHOBIIIOBATH 1[I THIH MiH, OOXOJUTH BCI MOXKJIMBI BapiaHTH iX JIKBIZAIlil Ta ITiIBH-
[IUTH ypa3UBY 3/aTHICTh IIUX MiH, TOMY HEOOXiJIHO 3aBX/IM BPaxOBYBATH Il aCMEKTH, 100
OyTH 3aBXIIM TOTOBUM JI0 BUKOPUCTAHHS HOBUX Ta OUTBII HEOE3MEUHNX iH)KEHEPHUX OO€mpu-
naciB. ToMy rocTpo CTOiTh MUTAaHHA caMe MiAXOJIB Ta 3aC00iB /I MPOBEJACHHS PO3MIHYBaH-
HSl TEPUTOPIH /1€ € IMOBIPHICTh 3aCTOCYBAaHHS TAKOTO TUITY 030PO€HHS.

Haii0inpi 6e3neyHuM crnoco6oM po3MiHyBaHHS TaKUX MiH € METOJ] CTBOPEHHS LITYY-
HUX CEMCMIYHUX KOJIMBAHb IPYHTY 3a JONOMOIOI0 TEXHIKH, siKa OyJie 1/]ealIbHO Ta TOYHO BiJI-
TBOPIOBATH aMILTITYly KPOKiB JIOAMHU, a00 TBapuH. TakuM YHHOM BiAOyAeThCsA AUCTAHIIIH-
HUW BIUIMB Ha CEUCMIYHMM MAaTYUK IIUII, 1[0 MPU3BEAC 10 CIPAIFOBAHHS ITUX MIH BiJ IITYY-
HUX KOJIUBaHb IPYHTY Ta HE HapakaTH Ha HeOe3neKy ocoOOBMM ckiaj, Ta 30UIBIINTH Bijc-
TaHb MK ornepatopamu Ta MiHamu [IOM-3. Takuil miaxig 103BOIUTH 3HAXOAUTHCA Yy Oe3ned-
HOMY MIiCIIi JJIs 3aXMCTy 0COOOBOr0O CKJIaly, Hi’)K BUKOPHCTaHHSI CTPLIELBKOI 30poi, TOMYy 110
IIpU BUKOPHUCTAHHS 30poi NoTpedye 3HAXOKEHHS y IPSIMii BUIUMOCTI NMPEAMETY UIs 311k c-
HEHHsI BIIyYHOI'O YpaX€HHS, a TOMY HE € TOBHICTIO 0€3MEeYHUM BiJIHOCHO MOXJIUBOCTI PO3-
JTHOTY OCKOJIKIB.

Taki ycTaHOBKH 110 CTBOPEHHIO CEHCMIYHMX MIH MOXHA pOOUTH Ha 0a3i JeSIKUX BaH-
TaXXHUX aBTOMOOLIIB, Jie OyAyTh BCTAaHOBJIEHI CclieniaibHl onopHi mmtu. Konu mammza Oyne
BUXOJMUTHU Ha 3HUILEHHS MiH, BOHA YIUPAEThCS IJIMTAMHU B 3€MJIIO Ta CTBOPIOE MIEBHY CecMi-
yHy BiOpallito IpyHTY Ta Ha MEBHY BiJICTaHb, 1100 11 BiOpallis 3Morja 11€aJbHO MOBTOPUTH
peasbHi CeHCMIUH1 KOJUBAHHS, CX0K1 Ha KPOKH JIFOCH.

JITEPATYPA
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YK 614.8
TEXHOT'EHHA BE3IEKA MIANPUEMCTB XAPUYOBOI IPOMUCJIOBOCTI

[Iymuno B.1O., HYL3Y
HK — Jlaninin O.M., k.T.H., nouedt, HYL[3Y

XapuoBa MPOMHCIIOBICTh YKpaiHu BKIOYA€ B ceOe moHan 40 pi3HOMaHITHUX raixy3en
BUPOOHUITBA: OOPOIIHOMENbHY, IIYKPOBY, CIHUPTOBY, IUBOBapHY, XJ1100MEKapChKy, KOHIH-
TEPChKY, MOJIOUHY, PUOHY, KpOXMaJlbHY, JIIKEPO-TOpLI4aHy, MaKapoOHHY, M’SCHY, OJIH{HO-
KHUPOBY, BUHOPOOHY, KOHCEPBHY, COJISIHY, OBOUeBY Toulo. KpiM xap4yoBoi npoaykiii, BUIyc-
KarThCs 100pUBa, KOMOIKOPMHU, TIOTFOHOB1, KOCMETHYHI BUPOOU, MHJIO TOIIIO.

XapyoBa MPOMHUCIIOBICTh YKpaiHM — II€ THUCSAYl BEIIMKUX, CEPEIHIX 1 MaauX IiIIpH-
€MCTB Pi3HOi (hOpPMU BIIACHOCTI, K1 BUPOOISIIOTH Maibke 20 % Bijx 3araqbHOTO 00CATY MPOMHU-
cioBoi npoaykilii. Hali6inpra yacTuHa pearizoBaHoi MPOIYKIIii — 1€ Haroi, M’sSCHI 1 MOJIOYHI
MPOJYKTH, TFOTFOHOBI BUpOOH, X110 1 X:11600y049Hi BUpoOH, sxupu. Ha cydacHomy erarti po3-
BUTKY CKJIQJOCSl BaKKE €KOHOMIYHE CTAHOBUIIIE JJIsi BCbOT'O HAPOJAHOTO roCIoAapcTBa YKpai-
HH, 1 0COOJIMBO JJIs Xap4OBOi MTPOMHUCIOBOCTI, OCKUTBKH IS TATy3b JIy)KE 3aJIC)KHUTh B 1HIINX
raiy3eil — MamrMHoOyAiBHOT, XiMI4HO1, HadTOmepepoOHOi 1 0COOTUBO Bif] MJIATOCTIPOMOKHOC-
Ti HaceneHHs. [luToma Bara mi€i ramy3i B CTPYKTypi BUPOOHHIITBA MPEIMETIB CHOKUBAHHS
csrae 52,8 %, y 3aranpHOMY 00cCs31 mpomuciioBoi npoaykuii — 16,3 %, a npoaykiii arponpo-
MUCIIOBOTO KoMIUTekcy — 33,5 %. [IpomoBonbui ToBapu craHoBisITh 68,1 % 3araJbHOTO BH-
pPOOHUIITBA TOBApiB HAPOJHOTO CIIOXKUBAHHS y BIAMYCKHUX ILiHAX, 63 % 3araibHOTO 00CATY
po3apioHOro TOBapoobopoty Ta 61,5 % y cTpyKTypi 0COOMCTOTO CIIOKMBAHHS MaTepiaTbHUX
Onar HaceJIeHHSIM KpaiHU.

Cepen iHmIMX KpaiH CBITY YKpaiHa Mae HAHOLIbII CIPUATINBHA TPUPOAHUHN, JTHOACH-
KHi{, TEOTOITHYHUHN 1 peCypCHUN MOTEeHLIaN ISl PO3BUTKY Xap4yoBOI1 MPOMHUCIOBOCTI, pallio-
HaJIbHE BUKOPUCTAHHS SIKOTO 3a0e3Mevye MpoBiiHE Miclie Ha CBITOBOMY i periOHaJIbHHX HpO-
JIOBOJIBYUX PUHKaX. AKTyallbHICTh 3a0€3MeYeHHs] TEXHOTeHHOI 0e3MeKH Ha TaKUX MiJIpPUEMC-
TBaX BiJIrpae Ba)KJIMBY POJIb, aJUKE 1€ HE TUTbKU 30€peKEHHS MaTepiajJbHUX CTaTKiB KpaiHH,
a i 3a0e3medyeHHs1 OE3MeKH MPaloYoro MnepcoHaly BUPOOHHUIITBA Ta HACEIEHHS B IILIOMY.
3abe3mneyeHHs TEXHOTEHHOI 0e3MeKnu Ha 00’ €KTax 3/IMCHIOETHCS HAa BUNAAOK [1]: HassBHOCTI
OyziBenb Ta CIOPYJ 3 MOPYLIEHHSAM YMOB €KCIUTyaTallii; HasBHOCTI 00 €KTIB 3 KPUTUYHUM
CTaHOM BUPOOHMYMX (POH[IB Ta MOPYLIEHHSIM YMOB €KCIUTyaTallii; MOXJIMBOCTI BIUIUBY CTO-
POHHIX (30BHIIIHIX) ()aKTOpiB (NMPUPOIHUX, TEPOPUCTUYHUX, COLIATBHUX TOIIO) HA AisUIb-
HICTh Ta Oe3rneKky 00’€KTa; BUHUKHEHHS HAJ[3BUYAHUX CUTYyaIlli TEXHOTE€HHOTO XapaKTepy
(mopy1eHHsl YMOB €KCIUTyaTallii) Ha HeOe3neuHuX 00’ ekTax, sAepHuX ycraHoBKax. Cy0’ekTu
rOCTIOZIapIOBaHHS 3a0€3MeUyl0Th TEXHOTEHHY O€3MeKy MNUISXOM BUKOHAHHS BHUMOT, HOPM 1
CTaHJApTIB CTOCOBHO 3a0e3MeYeHHS TEeXHOIeHHOi Oe3NeKH, a TaKOXX HPUIHUCIB, pO3Mopsi-
JUKEHD 1 IIOCTAHOB, 110 BIAMOBIAHO 0 3aKOHOJaBCTBAa BUAAIOTHCS ITOCAJOBUMHU 0COOAMU I€H-
TPAJILHOTO OpraHy BUKOHABYOI BJIaJH, IO peai3ye JIep:KaBHY MOMITUKY Y cepl IUBLILHOTO
3aXHCTY.

JITEPATYPA

1. Kogekc Ykpainu npo aaMiHICTpaTUBHI PABOMOPYIICHHS: 3aKOH YKpaiHu Bif
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VJIK 614.8
EBAKYAILISA JIOAEN 3 BYAIBEJb [TPH ITOKEXKI

[onoxos E.E., HYILI3Y
HK — Otpomr FO.A., n.1.H., mpod., HYL[3Y

OctanHiM yacoM OibIIae BUMAIKIB HENPOQEeCiOHATFHOTO PO3PaxXyHKyY 4acy eBakKyarii
HEKOMITETCHTHHUMH OpPTraHi3allisiMU, Y 3B 3Ky 3 UMM 1 30LIBIIYIOTHCS IIAHCH HA OTPUMAHHS
TPaBM YM 3arpO3H JKUTTIO JIoeH. A/ke nipu (axoBOMY PO3paxyHKY 4acy eBakyarii Jroaen
dbopMyeTbCs BIAMOBIAHMKA IUIAH i, CEOAM BXOJIUTH MOBHUH KOMILJIEKC OE3IMEKH: MOXKEKHA
CUTHAJII3allis, TPOTHUIIOKEKHI 3aX0/I1, TYYHOMOBIII, a TAKOXK PO3PAXyHKOBUU Ta (PaKTHUHHMA
yac eBaKyallii JIIoIeH 3 IPUMIIICHb.

Henpunyctumo 3MeHIIyBaTH yac eBakyallii, 00 yHHKHYTH BHTpaT Ha JOMOMIKHI
MIPOTHITOXKEKHI 3aX0U 1 3aCO0M, JOMATKOBI €BaKyalliiiHI BUXOJHU, /Bepi. BuHa B mboMy He
OMHHA€ 1 BJIACHWKA TaKUX TOPTOBUX IICHTPIB, AUPEKTOPIB MiANPHUEMCTB, IIKiJ, JTUTCAJIKIB,
SIKMI MOJKJIMBO B3araji He 3i/ICHIOBaB TaKUH PO3PaxyHOK UM 3a JICHIEBO 3aMOBUB y (hipmu He
npodecionana.

[TpakTuka mokasye, Mo BUMYIIEHA €BaKyallisi Ma€ CBOIO crienudiky Ta ocoOIMBOCTI,
AK1 He0OX1AHO 000B’A3KOBO BPaXxOBYBATH 37151 30€pEKEHHSI KUTTA Ta 30POB’s rojael. Bu-
0ip JaHO1 TeMH IOCIiHKEHHSI OOTPYHTOBAHUN THM, IO €BaKyallisl JIIOJIEH € aKTyaJIbHOO TPO-
OsieMor0. 3a CTaTUCTUYHHUMHU JAaHUMHU IIOPOKY B YKpaiHi TMHE BiJ moxex Oinsg 1,5 tucsyi
mroneli. OCHOBHA MpUYMHA 3arv0ei Ha MOXKeXax — OTPYEHHS MPOAYKTaMH TopiHHA. Bemuky
yBary Tpeba mpuAUIsITH caMe IpobiieMaM MOB’sI3aHUM 3 €BaKyalllelo Mij Yac MoxKexi adu
yOe3neuynTy JIIoeH e 1O HaCTaHHS KPUTHYHUX MK HeOe3[eUHNX YNHHUKIB MOXKEXKI.

JlaHi IPUYMHU CTBOPIOIOTH MOTPeOy Y BIAOCKOHATECHI HassBHUX METO/IB Ta METOJUK PO-
3paxyHKy eBaKyallii i BAKOPUCTaHHI Cy4aCHUX HOBHX Ta OCYYaCHEHUX CIIOCOOIB MOJICITIOBAHHSI.

VY cBiTOBIl MpakTUlll B JaHUI Yac mapaienbHo 3 MOJIOHUMH HOPMATUBHUMH JOKYMe-
HTaM{ Ta METOJJaMH BUKOPUCTOBYIOTh IPOTPAMH, SIKI BUKOHYIOTH Ti %k cami QyHkuii. OqHa 3
takux nporpam Pathfinder [1]. Pathfinder — nporpama mis mMomentoBaHHs eBakyallii y Haj-
3BUYAWHUX CUTYAIISX 3 YPAXyBaHHIM MOKIIMBOCTI MIOPSATYHKY JIFOJICH.

OTxe, SIK akTyaldbHEe HAyKOBO-TEXHIUHE 3aBJaHHS PO3IIISAIAETHCS yAOCKOHAICHHS Me-
TOAMKU PO3PAXyHKY 3a JOIMOMOTor mporpamHoro 3abesnedeHHs Pathfinder, monemtoBanus
MOBEIIHKH JIFOJIEH B PI3HUX MOMKIIMBHX CUTYAIISIX MPHU TOXKEXKI Ta PO3PAXyHOK HaCy eBaKya-
uii [2]. e nomomoxke 3HU3UTH KUIBKICTh a00 30BCIM YHUKHYTH XKEpTB, 5IKI MOXKYTb OyTH Ha-
CIIIKOM TIOKEXKI.

JIITEPATYPA

1. Otpomr FO.A., Maiibopona P.I., IllonoxoB E.E. MonentoBanHs eBakyartlii Jitoaei
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ro croiy (BeOiHapy) «3amoOiraHHs HaI3BUYAHUM CUTYAIlisIM Ta iX JIKBIJAIISD). M. XapKiB:
HVYII3Y, 2022. C. 129-131.
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VIIK 621.31

OIIIHIOBAHHS BILIMBY TOBIIMHU MATEPIAJY 130JIALII MPOBOY
HA MOT'O TEMIIEPATYPY B IIPOIECI EKCILTY ATAIIII

Suos B.€., HYII3Y
HK — Karynian A.M., k.1.H., c.H.c., HYLI3Y

[Ipane3natHicTh Ta MOXKEXHA Oe3MeKa MPOBOJY EIEKTPUYHOI MEPEKU BU3HAUAETHCS
3[IATHICTIO MPOBOJY MPOTUCTOSTH 30BHIIIHIM BILUTMBAM Ta CTapiHHIO NpH ekcruryaTauii [1-3].
Tomy mns kabenbHUX BUPOOIB BUCYBAIOTHCS BITOBIIHI BUMOTH IO 130JIAI1i1 — BUCOKI JIIEJIEKT-
pHUYHI BIIACTUBOCTI MaTepiay.

st 13001111 kKabenbHUX BUPOOIB 3aCTOCOBYIOTHCSI HACTYITHI MaTepialin:

— noniBinimxaopup (I1BX);

— smutui nomietwieH (311E);

—TyMa;

— eMallb;

— ¢roporiact;

— IIPOCOYCHUH TaIip Ta 1HIIII.

[Tpu omiHIOBaHHI MOXKEXKHOT OE3MEKH MPOBOIIB JOIUIBHO BU3HAYUTH 3HAUCHHS TEM-
neparypu iX HarpiBaHHs B Mpolleci eKkcruryaraiii. MaremaTtuuna mojienb [3] 103BOJIsE OTPH-
MYBaTH TEMIIEpaTypHO-4aCOBI XapaKTEPUCTUKU EKCILTyaTalii MpOBOIB i3 Pi3HUMHU 3HAUYCH-
HSIMU TOBILIMHU MaTepiany 130111 Py BUSHAYCHUX CTPYMOBHX HAaBaHTA)KCHHSX.

PesynbpraT po3paxyHkiB s nmpoBoiB i3 [IBX i3oms1iero pi3HOI TOBIIUHU JT03BOJIS-
I0Th 3pOOUTH HACTYITHI BUCHOBKHU:

— TeMIIEPaTyPHO-YaCOBI XapaKTEPUCTHKH EKCIUTyaTallii IpOBOIIB i3 pi3HUMHU 3HAUCH-
HSMHU TOBIIMHU 130JI411i1 MalOTh HENIHIMHHMI XapakTep AJs BCiX 3HaU€Hb CTPyMYy HaBaHTa-
KCHHS;

— TOBIIMHA 130JIALIi MPOBOLy AOCUThH HE CYTTEBO BIUIMBAE HA 3HAUYCHHS TEMIIEPATypH
HarpiBaHHS IPOBOJLY MPH HOTO EKCILTyaTallii;

— 31 3pOCTaHHIM Yacy eKCIUTyaTallii MpoBOAYy BIUIMB TOBIIMHH 130JIS1ii MPOBOAY Ha
3HAYEHHS TeMIlepaTypH HOro HarpiBaHHs Oy/ie MiJICHITIOBATHUCS, ajle HE3HAUHO.
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VJIK 351.861

JOCHIIKEHHSA 3AJTEZKHOCTI KPATHOCTI CITYYEHHSA KOKCOBOI'O
HIIAPY EIIOKCHUITIOJIMEPIB BIJI BMICTY HOJII®OCPATY AMOHIIO

Saos B.€., HYII3Y
HK — 3onkina €.C., PhD, HYILI3Y

SIk 00’€KT JOCHIIKEHHS BUKOPUCTOBYBAJIM KOMITO3HUIIil HA OCHOBI €MOKCHUAHOTO OJi-
romepy E/[-20 (JICTY-2093-92), 3arBepaini 3arBepaaukoM nosietunennoniaminom (ITETTA)
(TY 2413-214-00203312-2002). st 3HI>KEHHS TOPIOYOCTI €MOKCHUIIONIIMEPIB Ta A7 (hopMy-
BaHHS MMOPHCTOr0 KOKCOBOro miapy [1] mix yac TepmiduHOrO BIUIMBY O 1X CKJIady BBOIUIN
nogidocdar amoniro (ammonium polyphosphate (ITdA)) y kinbkocti 10—40 mac.u. Moudi-
KaIliro HarmoBHEHOI moiidocdaToM aMOHIIO KOMMIO3UINT IS JOCTIIKEHHS XapaKTePUCTUK
CIIyYEHOT0 KOKCOBOTO MIApy MPOBOJMUIN BBEACHHSM 10 i CKJIAQy TIAPOKCUAY QTIOMIHIIO
(@luminum hydroxide (Al(OH)3)), necatuBoauuM TeTpadoparom Hatpiro (sodium tetraborate
decahydrate (0ypa)), okcumom turtany (IV) (titanium oxide (TiO2)), meHTaepuUTPUTOM
(pentaerythritol (I1E)), xonoizuum niokcuaoMm kpemHito (pyrogenic silicon dioxide SiOz —
aerosil (aepocwmir)) Ta TepMopo3muproBanuM rpaditom (expandable graphite (TI)).

JInist TOCIiPKEHHST XapaKTEPUCTHK CITyYEHOT0 KOKCOBOTO HIapy MPOBOJWINCS BHUIIPO-
OyBaHHS 3pa3KiB i3 BU3HAYCHHS JIIHIHHOTO KoedimieHTa crmydeHHs Ky, 1o 3xilicHIOBaM Ha
ocHoBi Metoguku JCTY-H-IIBB.1.1-29:2010 Ta Bu3Hauanu BTpaTy MacH 3pa3KiB MICIS LHUX
BUNIPOOYBaHb. Pe3ynbpTaTti qOCiiKeHHs JiHIHOTO KoedimienTa ciydenHs Kj ta BTpaTn ma-
cu Am (%) enokcunoiniMepy Bia BMIicTy nomidocdaTy aMOHiIO Mija 4ac BUMPOOYBaHb 3a TEM-
neparypu 350, 400 Ta 450 °C npexncraBieHo Ha puc. 1.

Kn
80

10 T Tl o 4o

60 5
50 43 c:_: H
ol 11 / 4 350
42
30 }/;j/ —8— 400 °C
[ 3)/ o
20 430 =C

10

0

0 I 10 I 20 I 30 I 40
Buicr manidocdaty aMoHiIO, Mac. 4.

Puc. 1. 3anexHicts niHilHOrO KoedimienTta crmyueHHs Ki Bix BMicTy nomidocdary
aMOHIIO 3a pe3yJibTaTaMu BUlipoOyBaHb 3a Temreparypu 350 °C, 400 °C Tta 450 °C.

I3 mpeacraBnenux Ha puc. 1 3ajie)KHOCTEH KPaTHOCTI CITy4EHHS BiJ BMICTY modigoc-
¢daTy aMOHII0 BUAHO, 1110 31 301IbIIEHHSM BMICTY KOMIIOHEHTY 3pOCTA€ 1 JIIHIMHUN KOEPIIIEHT
CIYYEHHs J0 3HaueHHs 72 mpu BMICTI nmoinidocdary aMoHit0 25 Mac.4. Ta TeMIepaTypH BU-
npoOyBanb 450°C. 3a Temneparyp 350°C ta 400°C makcumanwHe 3HaueHHs Ky orpumano
npu BMicTi nosiocdary amoniro 30 mac.4. i cranoBUTh 60 Ta 51 BiAMOBIAHO.

JITEPATYPA
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VIIK 621.31
AHAJII3 TIEPEBAT MBX I30JISI1Ii KABEJIbHUX BUPOBIB

Suos B.€., HYLI3Y
HK - Karynia A.M., k.T.H., c.H.C., HYL[3Y

CyMin NodiBiHITXIOPUAHOT CMOJH 3 IIacTU(iKaToOpaMu, CTablIi3aTOpaMu Ta iHIIUMHU
nobaBkaMu TpejacTanisie coboro momiBiHUXIopuaHui miactukar ([1BX). [IBX mumpoko BuU-
KOPUCTOBYETHCS U1 BUTOTOBJICHHS 130JI1111 MTPOBOJIIB Ta KabemiB, 10 3aCTOCOBYIOTHCS IS
MPOKJIAJIKK Y BUPOOHUYMX IPUMILIEHHSX.

Iupoxe 3actocyBannsi [IBX BU3HAYa€ThCSI HEBUCOKOIO BAaPTICTIO Ta (Pi3MYHUMHU Xa-
pakTepucTukam matepiany [1]:

— BUCOKOIO THYYKICTIO;

— 3HOCOCTIHKICTIO;

— 3aXMCHUMH BJIACTUBOCTSIMHU;

— HErOPIOYICTIO;

— CTIHKICTIO 10 arpeCUBHUX XIMIYHHX CITOJIYK.

Martepian [IBX xapaktepu3yeTbcsi BUCOKUMU MMOKa3HUKAMU JIOITYCTUMOTO CTPYMOBO-
ro HaBaHTakeHHs. [30isist 3 [IBX ekosoriuno 6e3mnedna ta enactuana. [IpoBoau ta kabemi 3
i3omsmiero 3 [IBX moOpe mpoTHUCTOATh MEXaHIYHMM YIIKOKCHHSIM, BIAPIZHAIOTHCS Jedop-
MAIiHHOIO CTIMKICTIO Ta TEPMOCTIHKICTIO.

KaGenbny mpoaykiito 3 [IBX i307s11i€10 MOKIUBO 3aCTOCOBYBATH B CKJIQJHHUX yMO-
Bax 3aBJSKHA HE3HAYHOI Ba3i, BEIMKHIA PaJiiyC BUTHHY Ta CEPEIHBOMY JiaMeTpy.

Henonikamu [1BX i3omsmii € [1]:

— 3HIDKEHI JIIeeKTPUYHI XapaKTePUCTUKH;

— IPUCKOPEHHS IIPOLIECY CTapiHHA i i€l YIbTPadioleTOBOrO BUIIPOMIHIOBAHHS,

— HEJIOCTaTHA CTIMKICTh 10 BUCOKHX TEMIEpaTyp;

— 3JIaTHICTh BUAUISATH IIKIJIMB1 pEYOBUHU IIPU HAJIMIPHOMY HarpiBaHHi (XJIOpOBOJCHb
Ta JIOKCHHH).

Xapakrepuctuku [1BX 1305151111 MOXKIMBO MOKPAILIUTH 32 paXyHOK 3aCTOCYBaHHS CIie-
IAJTbHUX TUTACTH(IKATOPIB:

— KaoJIiHy,

— KapOOHAaTy KaJIbIIilo,

— JIIOKCHUJ1y CBUHIIIO,

— COJIEN CTEapUHOBOI KUCIIOTH,

— Oapiro,

— CTPOHIIIO,

— TallbKY Ta 1HIIUX.

Monudikanii J03BOJSIOTE BUKOPUCTOBYBATH mpoBoau Ta kabdeni 3 [IBX i3omsuiero
330BHI NIPUMIILEHb, OJHAK 11€ MPU3BOAUTH O MOTIPLUIEHHS 130JIALIIMHNUX BIACTUBOCTI Ta XiMiy-
HOT CTIMKOCTI MaTepiaiy.

JITEPATYPA
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UDC 614.84
INNOVATIONS IN FIRE SAFETY

Gridin I., NUCDU
SH — Ryzhchenko O., PhD, NUCDU

Modern technologies of industrial facilities in fire safety include automated fire risk
detection systems. These systems provide high accuracy and speed of detection of potential
dangers due to the use of advanced sensors and effective data collection systems. In addition,
the use of drones for monitoring and surveying objects allows you to detect fire risks in hard-
to-reach places effectively, ensuring a quick response to potential threats. Intelligent fire
extinguishing systems use artificial intelligence algorithms and the latest materials for optimal
and effective fire extinguishing, increasing the level of safety at industrial facilities. In
addition, response systems based on artificial intelligence automatically detect fire situations,
which allows firefighters to response to them promptly and minimize the consequences.

Modern technologies also include effective management of evacuation and
communication in emergency situations, using technology to coordinate evacuation processes
and quickly exchange information between rescue services. Finally, remote control and
management systems allow remote monitoring and management of fire safety systems
through the use of Internet of Things (IoT) technologies, ensuring a high level of safety in
industrial facilities. An additional aspect of the impact of innovative technologies on fire
safety is the development of effective evacuation and communication management systems.
Modern technologies make it possible to coordinate evacuation processes, ensuring a quick
and organized exit of people from dangerous areas.

In addition, the use of remote control and management systems allows prompt
response to changes in the fire situation, providing operators with the ability to make
immediate decisions and implement measures to minimize risks. In general, the integration of
these innovative approaches in the field of fire safety of industrial facilities leads to the
creation of highly effective systems that provide not only the detection and suppression of
fires, but also the most effective protection of personnel and property.

In conclusion, the use of innovative technologies in the field of fire safety of industrial
facilities is an integral part of the modern approach to ensuring safety in general. The
automation of fire risk detection, the use of drones for monitoring, intelligent extinguishing
systems and other innovations contribute to improving the effectiveness of fire safety
measures.
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UDC 614.8

METHOD FOR DETERMINING OIL RESIDUES IN VERTICAL STEEL
RESERVOIRS

Harkavyi A., NUCDU
SH — Lypowyi V., PhD., Ass. Prof., NUCDU

The well-known method for measuring the level of deposits of solid particles on the
internal surfaces of reservoirs is described in [1]. The drawback of this method is the
complexity and laboriousness of measurements, as well as the inability to perform real-time
monitoring of the level of solid particle deposits on the internal surface of the reservoir. The
invention aims to improve the method described in [1], wherein the reduction in the number
of infrared distance measurement sensors in the network is achieved by using a single sensor,
thus reducing the cost of the measurement system.

The problem is solved by using a single submerged infrared distance measurement
sensor with a scanning scheme in the method described in [2], which ensures measurements
over all planes of the internal surface of the reservoir.

The essence of the proposed method lies in installing a measurement system in the
form of a submerged infrared distance measurement sensor in the volume of the reservoir
with a scanning scheme before the start of operation. The measurement system is connected to
the control and monitoring unit, which provides power supply and information processing.
The system measures distances from the infrared distance sensor with a scanning scheme of
certain planes of the internal surface of the empty and refilled reservoir, transmits this
information to the internal memory of the control and monitoring unit as control values. The
infrared distance measurement sensor emits short infrared pulses, their propagation, and
reception when reflected from the internal surface of the reservoir, and the scanning scheme
provides the angular orientation of the sensor in the direction of the planes of the internal
surface of the reservoir where deposits of solid particles accumulate.

Thus, the use of the utility model allows reducing the cost of the measurement system
by using a single submerged infrared distance measurement sensor with a scanning scheme
instead of a sensor network.

REFERENCES

1. Utility model patent, Ne 103075, IPC GO1F 23/292 «Method for measuring the level
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UDC 614.84
THE IMPORTANCE OF ADHERING TO FIRE SAFETY RULES AT HOME

Havryk V., NUCDU
SH — Ryzhchenko O., PhD, NUCDU

Fire safety at home is a paramount aspect of ensuring the protection of lives and
property. Numerous fire incidents can be prevented or mitigated by following simple rules
and measures related to fire safety.

First and foremost, it is crucial to understand the risks and sources of fires within
households. Electrical appliances, kitchen equipment, candles, cigarettes, and other elements
can pose fire hazards if used carelessly. Observing these aspects and their proper use is the
initial step towards reducing such risks.

Furthermore, emphasis should be placed on the presence and correct utilization of
firefighting equipment. Employing fire extinguishers, smoke detectors, and other safety tools
can save lives and prevent substantial damages in the case of a fire outbreak.

Equally important is the effectiveness of an evacuation plan during emergencies.
Families should develop and practice a plan of action in case of a fire, including evacuation
routes and assembly points to ensure a swift and organized response.

In conclusion, the significance of adhering to fire safety rules at home cannot be
overstated. A proactive approach to understanding, preventing, and responding to fire hazards
within domestic settings is essential for the safety and well-being of individuals and their
property. By incorporating these measures into daily life, households can significantly reduce
the likelihood and impact of fire incidents.

Moreover, fostering a culture of awareness and education within the household is
imperative for effective fire safety. Family members should be informed about the potential
risks and educated on the proper use of appliances and equipment. Regular discussions and
drills can enhance their understanding of fire safety protocols, ensuring a collective and well-
coordinated response during emergencies.

Preventive measures, such as regular maintenance of electrical systems and the
installation of fire-resistant materials contribute significantly to minimizing fire risks.
Conducting routine checks on wiring, sockets, and other potential ignition sources can
preemptively identify and address potential hazards.

It is also crucial to instill a sense of responsibility regarding fire safety in children
from an early age. Teaching them about the dangers of playing with fire, the proper use of
emergency exits, and how to respond calmly in crisis situations establishes a foundation for a
safety-conscious mindset that will stay with them throughout their lives.

In essence, the importance of fire safety at home extends beyond mere adherence to
rules; it encompasses a comprehensive approach involving education, prevention, and
preparedness. A well-informed and proactive household is better equipped to create a secure
environment, ultimately reducing the impact of fire-related incidents and safeguarding the
well-being of its residents.
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UDC 614.84
ECOLOGICAL IMPACT OF FOREST FIRES

Horbenko D., NUCDU
SH — Ryzhchenko O., PhD, NUCDU

Forest fires have emerged as a critical concern, prompting an in-depth exploration of
their ecological ramifications. The multifaceted impact of forest fires on various aspects of
ecosystems should emphasize the need for sustainable practices to mitigate their
consequences.

Delving into the intricate connection between forest fires and biodiversity, these fires
contribute to the loss of plant and animal species, thereby significantly impacting the overall
biodiversity of affected areas.

An analysis of the disruptive effects of forest fires on ecosystems, including alterations
in species composition and the intricate balance of ecosystem services, understanding these
disruptions are crucial for developing effective conservation strategies.

Examining the aftermath of forest fires on soil health, encompassing aspects such as
erosion, nutrient loss, and the enduring impacts on fertility, unraveling these soil-related
consequences are essential for comprehending the long-term ecological effects of forest fires.

Assessing the far-reaching impact of forest fires on wildlife habitats, particularly the
challenges faced by vulnerable species and understanding these challenges are pivotal for
effective conservation efforts.

Examining the influence of forest fires on the interaction between human communities
and wildlife, unraveling the challenges posed to coexistence it is important to manage these
interfaces for both human and wildlife well-being.

Investigating the natural processes of regeneration that follow forest fires and their
significance in facilitating ecosystem recovery, understanding these regenerative mechanisms
are crucial for designing conservation strategies that support the resilience of ecosystems.

Discussing proactive measures and strategies for preventing forest fires, emphasizing
the importance of early intervention to minimize their ecological impact, it is necessary to
provide insights into effective prevention strategies.

Evaluating forest fire management practices, encompassing both suppression efforts
and controlled burns it is important to identify best practices for mitigating the impact of fires
on ecosystems and human communities.

It is necessary to highlight the pivotal role of community involvement in sustainable
forest management, emphasizing how local participation can contribute to reducing the risk
and impact of forest fires.

Considering the international dimension of forest fires and advocating for
collaborative efforts on a global scale a united approach to address the ecological
consequences of forest fires should be taken.

Summarizing key findings, it is important to emphasize the urgency of adopting
ecologically sustainable practices to mitigate the impact of forest fires.
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UDC 614.84

FIREFIGHTER PROFESSION: IMPORTANCE, REQUIREMENTS AND
CHALLENGES IN MODERN SOCIETY

Ivanenko M., NUCDU
SH — Ryzhchenko O., PhD, NUCDU

The profession of a firefighter has always been one of the most important and decisive
in the public safety protection system. We will consider the importance of the fire service, the
main requirements for firefighters and the challenges they face in modern society.

The importance of the firefighter profession:

The firefighter profession plays a key role in ensuring the safety and protection of the
community. Firefighters are the first responders to emergencies such as fires, accidents and
natural disasters. They have a huge impact on the preservation of lives and property, and their
responsiveness and professional training become determining factors in managing extreme
situations.

Requirements for firefighters:

Firefighters are subjects to high demands in order to perform their job effectively.
Physical fitness, resistance to stress and a high level of professional skills are mandatory.
They must have knowledge of fire engineering, firefighting methods and medical assistance.
In addition, effective communication and the ability to collaborate in emergency situations are
key aspects of their work.

Modern challenges for firefighters:

Modern society faces a variety of challenges that have a direct impact on the work of
firefighters. The climate change leads to an increase in the number of wild fires and other
disasters. Technological progress is making adjustments to the types of threats firefighters
face. In particular, new materials and technologies require constant updating of their skills and
work methods.

Innovations in the firefighter profession:

One of the answers to modern challenges is the use of innovative technologies in the
fire service. Drones and artificial intelligence improve the efficiency and accuracy of
firefighters. The development of new materials and equipment contributes to increasing the
efficiency of extinguishing and controlling fires.

Social influence of the profession:

Firefighters, being heroes in real life, receive recognition and respect from the community.
Their work contributes to the formation of a sense of safety and security among the population.
They play a key role in maintaining public trust and shared responsibility for security.

Due to its important role, high demands and constant innovation, the firefighter
profession remains necessary and defining for modern society.
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FIRE SAFETY: BASIC PRINCIPLES

lvanov A., NUCDU
SH — Ryzhchenko O., PhD, NUCDU

Fire safety is a condition of a facility that eliminates the possibility of fire starting or
progressing, eliminates the possibility of people being exposed to its risk factors with a
regulated probability, and ensures the protection of physical assets. Fires and explosions in
enterprises are caused by violations of fire safety rules and regulations and by failure to
comply with fire codes.

These regulations establish general fire safety requirements applicable to companies,
institutions, organizations, and other facilities (buildings, structures, production lines, etc.), as
well as to residential buildings that are operated, constructed, reconstructed, technically re-
equipped, or expanded.

The fire safety of a facility is understood to mean a state in which the possibility of a
fire starting, the possibility of a fire developing, and the possibility of people being exposed to
fire hazards are eliminated with a regulated probability, and the protection of material assets is
ensured. Ensuring fire safety in facilities is a rather complex and multifaceted issue that must
be addressed in a comprehensive manner. The complex of measures and instruments to ensure
fire safety of a facility consists of related systems, each of which is divided into subsystems,
and each subsystem is further divided into lower-level subsystems.

The main systems of the complex of measures and instruments to ensure fire safety in
a facility are the fire prevention system, the fire protection system, and the organizational and
technical measures system.

All organizational and technical measures in a facility can be divided into
organizational, technical, systemic, and operational measures. Organizational fire prevention
measures include organizing fire prevention at the facility, conducting fire safety training
(including briefings, fire prevention and technical minimums), using visual fire advertising
and incendiary means, organizing fire safety training and fire safety inspections, and fire
safety inspections of the entire site, building, and facility.

Technical measures include strict compliance with the rules and regulations set forth
in the regulatory documents applicable during the reconstruction of the site, buildings, and
facilities, technical reconditioning of production facilities, operation or possible
reconditioning of the power grid, heating, ventilation, and lighting. Safety measures include
the prohibition of smoking and the use of fire in unauthorized areas, the prevention of
unauthorized people from entering explosive facilities and equipment, and fire prevention
regulations during firefighting operations.

Operational activities include timely preventive inspections, testing, and repair of
process and auxiliary equipment and engineering facilities (power grid, electrical, heating,
and ventilation).
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UDC 614.84
FIRE SAFETY IN PRODUCTION

Karpenko K., NUCDU
SH — Ryzhchenko O., PhD, NUCDU

Fire safety systems consist of organizational measures and technical means aimed at
preventing fires and minimizing damage from them. Objects that, in the case of a fire, could
lead to the loss or mass injury of people by dangerous fire factors and their secondary
manifestations, as well as significant damage to material values, must have fire safety systems
that minimize the probability of fire. The specific values of this probability are determined by
designers and technologists. The purpose of the fire safety of an object is to prevent the
occurrence of a fire at the level specified by current regulations, and in the case of a fire, to
limit its spread, timely detection, extinguishing, and protection of people and property. The
main starting data for developing a set of technical and organizational solutions to ensure the
required level of fire safety in each specific case are the current legislative and regulatory-
technical framework on fire safety, explosion and fire hazard properties of materials and
substances used in the production cycle, the quantity of explosive and fire hazardous materials
and substances, and the features of production. Based on this data, criteria for the explosion
and fire hazard of an object, such as categories of premises and buildings by explosion and
fire hazard, as well as classes of explosive and fire hazardous zones, are determined according
to the requirements of current regulations. Depending on the category of premises and
buildings and the class of zones by explosion and fire hazard, technical and organizational
measures and means for ensuring fire safety of the object are developed accordingly.

Ensuring fire safety is an integral part of state activities to protect human life and
health, national wealth, and the environment. Fire is an uncontrolled burning process when it
spreads over time and space, creating a threat to human life and health, causing material
damage. Every year in Ukraine, there are about 60 thousand fires, resulting in over 5 thousand
people dying or getting injured. The causes of fires in production (based on statistical data)
include:
careless handling of fire;
equipment malfunctions and violations of operating rules;
equipment malfunctions and violations of process technology;
violation of technological process modes;
non-compliance with regulatory documents on fire safety.

Fire safety is the condition of an object in which the possibility of the occurrence and
development of a fire and the impact on people of its dangerous factors are excluded with a
regulated probability, ensuring the protection of material values.

Enterprises should organize training for all employees on fire safety rules and actions
in case of a fire. Individuals who have not undergone fire safety training should not be
allowed to work. Each employee is obliged to comply with these requirements and take
measures to eliminate violations of fire safety rules, extinguish fires, and prevent them.

To prevent fires and organize firefighting at enterprises, voluntary teams are created.
Administrative sanctions are applied to officials for violations of fire safety requirements.
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FIRE ALARM SYSTEMS

Molinskyi N., NUCDU
SH — Ryzhchenko O., PhD, NUCDU

Fire alarm systems in today’s world play an extremely important role in ensuring the
safety of facilities and timely detection of fire threats. The principle of their work is based on
detecting signs of fire and transmitting a signal to take the necessary measures.

The principle of operation of the fire alarm system:

The main purpose of a fire alarm system is to detect a fire in the early stages of its
development in order to notify the relevant services and activate extinguishing systems
immediately. The system consists of sensors, control panels and warning devices.

1. Smoke and heat detectors:

Smoke detectors detect combustion products, and heat detectors respond to rising
temperatures. Both types of sensors activate an alarm signal when they register certain
changes, indicating the presence of a fire.

2. Control panels:

It is the central part of the system that receives signals from sensors and makes
decisions about further actions. The control panel can also send emergency signals and
control evacuation systems.

3. Alerting devices:

They include sirens, flashing lights and loudspeakers. These devices serve to alert staff
and occupants of a fire and provide evacuation instructions.

Modern developments:

Fire alarm systems have become more effective thanks to modern technologies. These
innovations include:

1. Analytical systems:

They are used to analyze smoke and heat behavior indicators to reduce false alarms
and increase fire detection accuracy.

2. Communication with the cloud:

Modern systems can transfer information to cloud storage, providing remote
monitoring and control of fire alarms.

3. Use of artificial intelligence:

The implementation of artificial intelligence technologies allows the system to «learn»
and adapt to a specific environment, providing higher reliability and response to fire.

Fire alarm systems integrate all these elements to detect effectively and respond to fire
threats quickly, contributing to the safety of life and property.

132



UDC 519.6
HEAT RADIATION FROM FIRE SPILL OF FLAMMABLE LIQUID

Pshenichna O., NUCDU
SH - Oliinyk V., PhD, Assoc. Prof., NUCDU

Chemical industry enterprises tend to consolidate, which leads to the concentration of
dangerous chemicals on a relatively small area. One of the important causes of major
accidents is the "domino effect".

The main factor of the "domino effect" is the heat flow to neighboring technological
facilities. The dynamics of the change in the shape and size of a liquid spill is determined by
the following processes: liquid spreading over the soil surface; liquid burnout; filling surface
irregularities with liquid; percolation of liquid deep into the soil. To determine the dynamics
of liquid spreading, a model was built, which is a system of differential equations. The first
equation is an equation of the parabolic type and describes the spreading of the liquid, taking
into account its costs for impregnation, filling surface irregularities and burning. Surface
irregularities are taken into account by introducing a term containing the average depth of the
irregularities into the differential equation [1]. The need to fill these irregularities when the
liquid spreads determines the area of the spill. The second equation is an ordinary differential
equation and describes the infiltration of liquid into the soil.
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Fig. 1. Dynamics of diesel fuel spreading on an inclined surface. 1 — filling area; 2 —
liquid volume on the soil surface (on the right axis); 3 — the volume of liquid that seeped into
the soil (on the right axis)

Analysis of Fig. 1 shows that the area of spillage increases, asymptotically
approaching the limit value of 28 m?. At this value of the area, the volume of liquid flowing
out per unit of time is equal to the flow of liquid due to impregnation and burning.

The results of modeling under the condition of continuous liquid flow proved that
when spreading on a horizontal surface, the spill has the shape of a circle, and on an inclined
surface — the shape of an oval elongated in the direction of the slope of the surface. At the
same time, the spill area does not depend on the angle of inclination of the surface. The
maximum spillage area is determined by the flow of liquid due to impregnation and burnout.
Volume flow of liquid due to burnout is proportional to the burning area. Liquid losses due to
seepage first increase with the increase in spill area, and then decrease due to greater
resistance from the already wetted soil. Over time, the spill area increases, asymptotically
approaching its maximum value.
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OPTIMIZING FIRE SAFETY IN RESTAURANT KITCHENS: IMPLEMENTING
EFFECTIVE VENTILATION SYSTEMS AND OTHER MEASURES TO PREVENT
FIRES AND ENSURE THE SAFETY OF STAFF AND CUSTOMERS

Shevchenko D., NUCDU
SH — Ryzhchenko O., PhD, NUCDU

In the context of optimizing fire safety in restaurant kitchens, the key task is to
implement effective ventilation systems and other measures to prevent fires and ensure the
safety of staff and customers. Firstly, it is important to analyze existing systems and identify
possible risks carefully. Turning to advanced ventilation technologies can increase their
efficiency, reduce the risk of fires and improve air quality. Additional measures, such as
automatic alarms and extinguishing systems, will facilitate a prompt response. Educating staff
on evacuation rules and establishing safety standards for all game participants are important
for creating a safe restaurant environment.

To optimize fire safety in restaurant kitchens, first of all, it is worth studying the
existing systems and their effectiveness carefully. The use of advanced ventilation
technologies allows effective removing of smoke and fire from kitchen areas, reducing the
risk of fires and improving air quality. However, it is also important to consider automated
fire alarm and extinguishing systems, and to provide personnel with appropriate evacuation
skills. Establishing safety standards for all participants, both staff and customers, is a
necessary element of creating a safe working and guest environment in a restaurant.

Optimizing fire safety in restaurants requires a comprehensive approach. By analyzing
existing ventilation systems and other security measures, potential risks and weaknesses can
be identified. The implementation of advanced ventilation technologies is aimed at ensuring
the effective removal of polluted air, which is important for fire prevention and improving the
quality of the atmosphere. Additional safety measures such as alarm and automatic
extinguishing systems assist in immediate response to potential hazards. Educating personnel
on evacuation procedures and providing them with the necessary instructions is an important
part of the safety plan. The task is not only to prevent fires, but also to create a safe and
reliable environment for all participants of restaurant activity both staff and guests. Improving
fire safety in restaurants is an important aspect to ensure the safety of staff and patrons.
Analysis of existing ventilation systems and evaluation of their effectiveness allows
identifying possible risks and improving safety measures. The use of advanced ventilation
technologies helps ensure the effective removal of polluted air, reducing the likelihood of
fires and improving air quality. At the same time, it is important to implement automatic
notification and fire extinguishing systems for prompt response to potential threats. Training
personnel about evacuation rules and ensuring their readiness to interact with security systems
is an integral part of this process. All these measures are aimed at creating a safe and secure
environment for all participants in the restaurant business.

Additionally, regular drills should be conducted to assess the effectiveness of
evacuation procedures and the responsiveness of the security systems. Maintenance and
testing of fire extinguishing equipment must be scheduled to guarantee functionality in critical
situations.
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STATE STANDARD FOR PRIMARY EDUCATION. IMPROVING FORMS AND
METHODS OF FIRE SAFETY

Shturhatsky D., NUCDU
SH — Cherkashyn O., PhD, NUCDU

Problem setting. In fire and prevention work, the organization of educational work
with junior pupils is carried out through the use of various tools, methods and forms of work,
filled with thematic content in the field of fire safety. But experience shows that ignorance by
schoolchildren of the main issues of preventing the occurrence of fires and fires, as well as the
order of correct actions in case of their occurrence, still causes injuries or deaths of children in
the event of a collision with dangerous situations [1].

Recent research and publications analysis. The theme of our current issue was violated
in a number of studies by Ukrainian and foreign scholars, the study of A. Vashchenko and
others. However, even today, we do not have scientific researches that would
comprehensively study the outlined issues, do not fully solve the issue of forming knowledge
about fire safety in junior pupils, tangent to the conditions for the formation of the New
Ukrainian school, which is covered in modern scientific pedagogical studios and is located on
marginals domestic pedagogical thought.

Paper objective. The purpose of the paper is to select and study the most optimal forms
and methods of educational work with junior pupils, which would ensure the formation of fire
knowledge within the framework of the formation of the New Ukrainian school [2].

Paper main body. The main, nevertheless, aspect in the formation of the necessary
amount of knowledge, skills and skills from the basics of fire safety in children of junior
school age, we believe, is a practical-game orientation of trainings on fire safety. An
important task arises for working out various fictitious fire-threatening situations by using
gaming methods. The simplest exercises can be arranged in the courtyard of the school, near
the house, in the summer — on the territory of children’s health camps.

Conclusions of the research. Of course, we only highlighted the problem of developing
knowledge of fire safety in younger students and proposed solutions to it by choosing the
most effective forms and methods for improving fire knowledge, however, further research
and consideration of existing material on fire safety in educational institutions, the training of
relevant specialists in the sphere of life safety and health bases, etc., which will allow to meet
the conditions of the formation of the New Ukrainian school.
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THE ROLE OF FIRE SAFETY IN EDUCATIONAL INSTITUTIONS

Trubchaninov I., NUCDU
SH — Ryzhchenko O., PhD, NUCDU

The importance of providing a safe environment for students and staff in schools and
other educational institutions, the effectiveness of safety systems, annual overview of fire
alarm systems, evacuation plans and their implementation in the school environment are very
important items to be paid attention to not only now but all the time as well.

Talking about fire prevention, its rules and practices, including educating students on
the use of fire extinguishers and other equipment must be considered as something vital and
obligatory to follow.

Training and drills make very important part of not only  professional but civil
education as well. The importance of regular training and education of students in emergency
procedures goes without saying.

Educational institutions must have particular responsibilities. The role of school
management in ensuring fire safety standards are met and implemented is one of the key
reasons of effective preventive work.

Risk analysis and safety improvement allow identifying potential risks and measures
to prevent them in school buildings.

The role of teachers in this matter is very important as involving teaching staff in the
process of creating a safety culture among students and organizing a safe learning
environment allows providing very effective prevention work as well as educational and skill-
oriented measures which are very important in everyday life.

The importance of providing a safe environment for students and staff in schools and
other educational institutions must be understood not only by teachers but also by students
and schoolchildren.

An overview of fire alarm systems, evacuation plans and their implementation in the
school environment must be taken annually as the effectiveness of safety systems must be
checked and controlled to avoid serious and dangerous consequences.

Fire prevention rules and practices, including educating students on the use of fire
extinguishers and other equipment must be paid special attention as well as they assist to safe
and constant providing of life safety.

The importance of regular training and education of students in emergency procedures
is also undisputable.

The role of school management in ensuring that fire safety standards are met and
implemented is one of the basic responsibilities of educational institutions.

Risk analysis and safety improvement identify potential risks and measures to prevent
them in school buildings.

Teaching staff must be involved in the process of creating a safety culture among
students and organizing a safe learning environment because it is one of the main roles of
teachers.
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INVESTIGATION OF RESIDUAL CONTAMINANT COMPOSITION

Vinnichenko K., NUCDU
SH — Lypowvyi V., PhD., Ass.Prof., NUCDU

Residual contaminants are a complex conglomerate consisting of various substances
with diverse chemical and physical properties, originating from different sources, and having
different structures and phases. Researching the composition of residual contaminants allows
for justifying and developing the most effective methods and means for removing deposits
formed in reservoirs.

It has been established [1] that the deposits accumulated in the reservoir consist of
solid or highly viscous semi-liquid products with varying mobility. These products are
primarily composed of residues of petroleum products containing residual contaminants of
different origins. The viscosity of residual petroleum products in the reservoir can vary widely
and depends on the content of emulsified water. These data are summarized in Table 1.

Tabl. 1. Composition of oil residues after storing petroleum products

53 52|22 2| 2 -
Indicators S é g B $3 2 % Fuel OIl
25128 | 58] 8| &
ce O 1273
Ash Content, % 77 75 89 56-79 | 6-20 50 | 245 | 18,0
Content,%: Water 10 5 - - - 125 1| 7,0 | 20,0
Organic Substances | 13 20 11 - - 825 | 68,5 | 62,0
Asphaltenes - - - - - - 90 | 115
Carbenes - - - - - 45 | 40 | 44
Carbon C 99 | 123 15,3 - 50-85
Hydrogen H 5,1 6,3 2,3 - 5-9,5
Sulfur S 0,6 0,8 0,1 - 1,3-4,7
Nitrogen N 0,7 0,4 1,26 - 0,5-5,9
Oxygen O 41,6 | 24,7 22,7 - 6-27
Iron Fe 40,3 | 50,1 | 48,5 | 24-49 -
Silicon Si 0,7 | 0,98 4,1 4-5 -

The viscosity sharply increases with decreasing temperature and water content in oil
residues within the range of 20-25%. Literature [1] provides data on the composition of
residues formed in reservoirs after storing various types of petroleum products.
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HOW FIRE SAFETY CHANGED IN 2000-2023
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The landscape of fire safety is rapidly evolving with the integration of advanced
technologies and comprehensive strategies. Technological progress has ushered in a new era,
where digital platforms, artificial intelligence, and data analytics play pivotal roles in
enhancing fire safety measures. These innovations enable proactive fire monitoring, risk
prediction, and efficient fire management. Moreover, the efficacy of fire safety education and
training has become paramount. By updating teaching methods for both firefighters and
citizens, preparedness and swift actions during fire incidents can be significantly enhanced.
This educational advancement is crucial in minimizing risks and maximizing safety.

Industries face specific fire hazards, necessitating a meticulous analysis of risks within
the industrial sector. Developing and implementing preventive strategies is imperative in
managing technological fires effectively. Understanding these risks allows tailored
approaches to mitigate potential fire outbreaks.

Furthermore, the impact of global crises and disasters on fire safety cannot be
overlooked. Recognizing the correlation between natural disasters and potential fires is
essential for devising preparation strategies. This understanding enables preemptive measures
to mitigate fire risks arising from such calamities.

International cooperation plays a pivotal role in addressing fire safety on a global
scale. Collaborative efforts between international organizations, states, and community
associations foster collective initiatives aimed at enhancing fire safety measures universally.

Integrating sensors and the Internet of Things (IoT) into building structures
revolutionizes fire safety. Modern fire monitoring and control systems contribute to creating
safer environments by leveraging real-time data for proactive responses.

Smart cities, with their technological advancements, bring both opportunities and
challenges to fire safety. Analyzing these impacts and developing corresponding strategies are
crucial for ensuring fire safety in urban environments.

The emergence of pandemics has necessitated a reevaluation of evacuation strategies
and fire safety measures in public facilities. Understanding the pandemic’s influence on fire
safety allows the adaptation of protocols to ensure public safety during crises. Moreover,
assessing the economic and social aspects of neglecting fire safety highlights its profound
influence on both the economy and society. Understanding these implications emphasizes the
importance of robust fire safety measures. In the digital realm, addressing fire safety concerns
online is critical. Discussions around data security, cyber threats, and their impact on fire
safety underscore the need for comprehensive strategies to mitigate digital risks.

To sum up, the multifaceted nature of fire safety encompasses technological
advancements, educational enhancements, risk analysis, global cooperation, urban planning,
pandemic preparedness, economic evaluations, and digital security measures.
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Ceknis 2

OPI'AHIBALIA YITPABJIIHHA AIAJIBHICTIO
OIIEPATUBHO-PATYBAJIBHUX ITIJIPO3J1JIIB

VJIK 351.8

OA0 HUBLIBHOI'O ILTAHYBAHHA HA BUITAJIOK
HABBUYAUHUX CUTYAIIIM

Ax6epo M.C., HYL[3Y
HK — bopucona JI.B., k.to.H., HYLI3Y

[TincymxoBum nokymentoM Camity «IlepeTBOpeHHsI HAIIOrO CBITY: MOPSIOK JACHHUNA Y
cdepi cranoro po3BuTKy 10 2030 poky», skuii BinOyBcs y BepecHi 2015 poky B pamkax 70-i cecii
T'enepansHoi Acam6nei OOH y Heto-Mopky, 3atBepmxeno 17 Llineii Cranoro Pospurky ta 169
3aBJiaHb. J{J1s BCTAHOBJIGHHS CTPATErTYHUX PAMOK HAL[lOHAILHOIO PO3BUTKY Y KpaiHU Ha MEpioj 10
2030 poky Ha 3acamax nmpuHIHITY «Hikoro He 3aJMIIMTH OCTOPOHBY» OYJI0 3aII0YaTKOBAHO 1HKITIO-
3UBHHUH Tpotiec ananrariii [{utei cranoro po3BUTKy.

OCHOBHI TIPHUHIAIIM MOOYAOBH Takoi cucTeMd MicTuTh CeHjaiichka pamMKoBa Iporpama
3MEHILEHHs PU3UKIB Ha/I3BUYaiHUX cutyauiil. [Iporpama 3anouarkoBye HaiicydacHimi iei Ta Mo-
JIeNTi YTpaBIIiHHS PH3UKAMH Ta CHCTEMaMH IMBUIBHOTO 3aXHUCTY, Hependadae 30epeKeHHs HaBKO-
JIMIITHBOTO TIPUPOHOTO CEPEIOBHIIA SIK YIIPABIIHHS PU3UKaMH. €BPOATIAHTHIHUMA IIEHTP KOOPIH-
Hauii pearyBanas Ha karactpodu (EADRCC) koopauHye mpornomory y pasi katactpodu B KpaiHi —
yneny PEAII i Hece BiANOBIIANBHICTH 32 MOCTiiHE yTpUMaHHs opraHizarii Ta npouexyp EADRCC
B TOTOBHOCTI Bij[pearyBaTi Ha HaJ3BUYaliHy cutyailito. CHiBIIpaIto 3 MiJrOTOBKY 1 pearyBaHHs Ha
karactpodu B HATO HazuBaroTh [ [MBIIFHUM ITaHYBaHHSIM Ha BUITAJOK HAI3BHYAWHUX CUTYAIIIH,
AKe Tependadae KOOPIUHAII0 TPAHCIIOPTHUX CITY>KO, MEIUUHUX PECypCiB, 3B’SI3KY, 3aC00IB 10-
JIAHHS HACITI/IKIB KaTacTpod Ta IHIIMX IIMBUTHHUX PECYPCIB.

PozpoOrnsroun rtaHu il Ha pi3HI BUIAIKH, BIIOBIAHI IPOLIETYPH 1 HE0OX1/1He 00IaaHaH-
Hs, @ TaKOX CIUJIBHO TPEHYIOUMCh 1 HaBYarouuch, kpaiHu — wienu HATO 1 maptHepu orpumanu
MOXJIMBICTh epeKTUBHO KoopauHyBaTu uepe3 EADRCC npomomory 3 mikBialii HacmiKiB Ha3BH-
YaifHUX cuTyauii. Pe3ynbraToM Li€i yroau € mijJoTHUN MPOEKT 13 3aro0iraHHs MOBEHSAM Ta JIKBI-
VYkpaini. KomiTeT 3 IMBUTFHOTO MJIaHYBaHHS Ha BUMAA0K Haa3Buuaiinux cutyaiii (SCEPC) npu-
JIJIsiE yBary THUM aclleKTaM HayKOBO-TE€XHIUHOT'O PO3BUTKY, SIKI MOB’s3aHi 3 Oe3nekoro y cdepax,
BU3HAUEHUX SIK BKJIUBI JUIs CHUIBHOI O€3MeKH MIKHApOIHOTO chiBToBapucTBa. 3 1995 poky Ha
ocHoBl [areprety nie Knipunrosa cucrema CCMS, 1o cnpusie TOCTyIy 70 €KOJOrTYHUX 0a3 Ja-
HHX Ta J1a€ yYaCHUKaM MOXJIMBICTb OTPUMYBATH, OPraHi30ByBaTH, 30epirati 1 po3MOBCIOKYBATH
€KOJIOTIUHY 1H(pOpPMALliIO, KA IIKaBUTh yCIX. TeXHIYHI 3BITU MPO MUIOTHI JOCIIKEHHS 1 TPOEKTH
CCMS ny6nikyroTses, a iH(opmaris, nmos’s3aHa 3 AisubHICTIO CCMS, po3MoBCIOHKYETHCS Yepes3
BIANOBIIHY BeO-cTOpiHKY [1]. Psin cucrem indopmartii Ta 38’s3Ky (CIS) B3aemoie 3 HalllOHAIbHU-
MU (IKCOBaHMMH 1 MOOLTBHHUMHU Mepexkamu, rmokpuBaroun Bcio Ttepuropito HATO, 1 3a0e3neuye
38’130k M 1mrrab-kBaptuporo HATO B Bprocceni, ycima mrabamu iHTErpoBaHOi BiCHKOBOI KO-
MaH/HOI CTPYKTYpH, CTOJIUIb JAEPKaB 1 HAlllOHATbHUX BICHKOBUX KOMAH/IyBaHb.
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YK 624.012

OCHOBHI IOJIOKEHHSI IO PYHHYBAHHIO BYJIBEJIb, CHOPY ]l
IMPAINIBHUKAMMU JCHC YKPAIHU

I'opwikos B.II1., HYII3Y
HK — Ceitinnuna H.O., k.ncuxoir.H., gonent, HYI3VY

Jlns miapuBaHHS NETJISTHUX, KaM STHUX, OCTOHHUX Ta 3a1i300€TOHHUX OY/iBeb 3aCTO-
COBYIOTh KOHTaKTHI 1 HeKOoHTaKkTHi 3apaau [1]. [To cBoiii koHCcTpyKIii OyniBiIi MOXYTh OyTH
Oe3kapkacHi 1 kapkacHi. be3kapkacHi 1 kapKacHi Oy/IiBJIi MOXYTh PYHHYBAaTHCh: OOpPYIICHHIM
Ha MICIIi; BAJIKOIO B 33/IaHOMY HAIPSIMKY.

beskapkacHi OyiBiI MiIPUBAIOTHCS:

— 30CepeKEHIMH a00 3/I0B)KEHUMH KOHTAaKTHUMH 3apsiiaMu, PO3MIIIeHUMH Oiis Ka-
MITATBHUX CTIiH (200 y cTiHAX);

— 30CepeHPKEHUMH KOHTAKTHUMU 3apsIaMH, PO3MIIIEHUMH BCepeIuHi Oy TiBi.

[Tpunuun Banku OyniBeNns Ta CHOPYJ Ha MICI MOJSATrae B yTBOPEHHI BUOYXOM Ha-
CKpi3HOrO Mig0or0 Mo mepumerpy Oynieii abo crmopyad, B pe3yibTaTi 4Oro MiApUBAEMHN
00’€KT, Magaloy Ha CBOIO OCHOBY, pyHHYy€eThCs [ 1].

Bubip crynens pyliHyBaHHS Ta CIOCOOY TiIpUBaHHS OyiBIIi BU3HAYAETHCS TIOCTABICHOO
3a71a4yero, a TAKOXK HAsIBHICTIO MIAPUBHUX 3aCO0IB 1 4acy Ha MPOBEICHHS MIAPUBHUX POOIT.

[Tpu HEOOXiTHOCTI MOBHOTO OOpyIIeHHs OyniBii Ha Mici y BCiX il KamiTaJbHUX CTi-
HaxX B OJHOMY 1 TOMY * PiBHI BUOYXOM 30CEpeIKEHHX, 3I0BKEHUX a00 LIMYpPOBHUX 3apsIiB
BJIAIITOBYETHCS HACKPI3HUH Min0ild oqHakoBoi mupuHU. [1in0iii 1OUiIPHO BIAIITOBYBATH Ha
piBHI HH3Y BIKOHHHMX a00 IBEpPHHUX OTBOPIB MEPIIOTrO MOBEpXy abo MmiJgBaiy, ajie HE MEH-
e 0,5M Big piBHS IpyHTY. SIKI0 OymiBJIsE Ma€e BCEpEAMHI KamiTalbHI CTiHH, SKiI JUIATH ii Ha
CEKIIi1, TOJIl BOHA MOJKE ITiIPUBATUCS 110 YACTHHAX.

Sxmio oOpymeHHs Oy/IiBelb 1 CIOpyx MPOBOIUTHCS B HACETICHUX ITYHKTaX TOAI IIITYPH
a0o0 pyKaBW JJI PO3MILICHHS B HUX 3apsA/iB PO3TAIIOBYIOThCA, K MPABUIO, 3 BHYTPILIHbOI
CTOPOHHM CTiHM Oy[iBJi a00 CIIOPYAH.

JUis BAaImTyBaHHS HACKPI3ZHOTO MiJ00I0 IIMTYpPH PO3TAILOBYIOTHCS Y 2 psiiM B IIaXO-
BOMY TIOPSIZIKY.

Skmuo Basika OyiBeNb 1 CIOPY/A MPOBOAUTHCS MOOIM3Y 1HIIMX OYAiBelNb, IO MiIAraloTh
30epeKEHHIO0, TO 3apsiiu IOITYyCKAETHCS PO3MIIITYBATH TUIBKH B IIITypax ado pykaBax (HilIax).

[TinpuBanHs 3apsaiB BUOYXOBUX PEUOBUH MPHU 0O0pyILIEeHHI Oy/1iBeNb, CIOPYA TOBUHHO
MPOBOJAUTUCH TUIBKM €JIEKTPUYHUM CIOCOOOM IMiJIpUBAHHS, EJIEKTPOBHOYXOBa Mepexa
000B’s13KOBO AyOIIIOETHCS MEPEKEIO 13 JeTOHY04Yoro mHypy. IligpuBaHHs 3aps/1iB BOTHEBUM
cniocobom kareropuaao 3ABOPOHEHO.

PyiinyBaHHs OyiBenb TaKUM YMHOM, Oyie Jy’e aKTyaJlbHe MiCIIs 3BUIbHEHHS OKYIO-
BaHHUX TEPUTOPIN BPAXOBYIOUH JIOCTATHHO HEBEIIMKUN Yac Ha poOOTY Ta €PEKTUBHICTB.

JITEPATYPA
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VIIK 528.71

HIIBUHIEHHA BE3IIEKA OCOBOBOI'O CKJIALY IIPOTEXHIYHUX
HIaAPO3ALJIIB ITPU POBOTI HA HIATBEP/?’KEHO HEBE3IIEUHINU TEPUTOPII

Hopom O.C., HYL3Y
HK — Maryxno B.B., x.1.H., HYLI3Y

ITonpu Bci mpoOieMu ChOTOJEHHSI, OJHIEK 3 OCHOB, AJS IMOJANBLIOIO OE3MEeYHOro
nepecyBaHHs JIFOJCH 10 TePUTOPIi HAIIOT HE3aJIEKHOT IepKaBH € pobeMa B TEPUTOPISX, SKi
3BUIbHEH1 BiJl 3arapOHMKIB 1 MalTh CTAaTyC «IMATBEP/DKEHO HeOe3meuHi» abo «HMOBIPHO
HeOe3MevHi» TepUTopii.

[TigBuimenHss Ge3meKu 0cOOOBOro CKiIaay Npu poOOTI HAa MIATBEPIKEHO HeOE3MeuHii
TEPUTOPii € HAA3BUYAHHO BAXKIMBOIO IPOOJIEMOI0, M0 MOTpeOye HETaiHOro BHUPIIICHHS.
CyuacHa peasbHICTh BUMAarae BJOCKOHAJIEHHS CHUCTEM Oe3NeKH Ui 0COOOBOro CKIAaay, SIKUM
NALIOE HA TEPUTOPISIX, 3a0pyAHEHNX BHOYXOHEOe3euHnMH ripeaMerami. Llg podoTa noB’s3ana
3 MOCTIHHUM PU3UKOM JUIS )KUTTS Ta 310poB’si. Ha xab, nilficHa cucrema 3abe3nedeHHs Oe3meKn
Ma€ 3Ha4Hi MPOTAIMHH, 10 MPU3BOIUTH JI0 TPariuHUX HacHiakiB. I1in gac moiryky pirieHHs i€l
npoOseMu, Oyl BUSIBJICHI KOMITIEKCH 3aXO0JIiB, SIKI MOXYTb 3 HEIO BITIOPATHCS.

OnHOIO 3 TOJOBHUX MNPHUMH NpoOieMu € Opak (iHAHCYBaHHS MAJIsi OCHAILEHHS
0CO00BOTO CKJIa/ly HOBITHIMH 3acO0aMH 1HJIMBIIyaJIbHOTO 3aXHCTY, CIICiaThHOK TEXHIKOIO,
MEMYHUM OOJIaJHAHHSAM, TOILO.

BaxvBUM acmlieKTOM y TiJBUIICHHI O€3MEeKH € 3aCTOCYBAHHS CYYaCHHUX TEXHOJOTIH.
Hanpuknan, KBagpoKONTepiB Ta CHCTEM BIJEOCHOCTEPEXKEHHS, 10 MAalTh MOXJIHMBICTbH
BIJICTE)KYBAaTH MAarHiTHI Ta IHII aHOMaJIii 3 BHCOKOIO TOYHICTIO. BOHH J03BOJSIOTH BYACHO
BUSBIISATU Ta BIJICTEKYBATH MOTEHIIIIHI HEOE3MEKH.

BupimenHro Moke mocnpusaTH epEKTHBHA CIIBIpaIsd Ta KOOPAMHAIIS MK
HiPOTEXHIYHUMH MiAPO3AiIaMU PI3HUX oONacTe Ta cCiry:)k0amMHu 1 CTPYKTypamH IO BCid
VYkpaiHi Ta 3a 11 Mexamu.

Kpim nporo icHye HaranbpHa oTpeda y BIOCKOHAICHHI CHCTEMH TPEHYBaHb MTOBEIIHKA
y Ha/3BHUYAllHUX CUTYyaIisIX Ta MCHUXOJOTIYHOI MiIrOTOBKHM MepcoHany. Ciia NpucBAdyBaTH
OisTbIIIe yBaru TaKoXK MOPabHO-€THYHOMY BHXOBaHHIO. bararo moseit min yac Haa3BHUYaitHOT
CUTYyallll BTpavyaloTh MOJIMBICTH CBIJOMO MMCJIMTH Ta MiJIAIOThCS 3arajibHid MaHili, 110
TIJIbKY TOTIPILIY€E CUTYAIIIIO Ta MIJBUIIYE MOMIJIMUBICTD JIETAILHOTO pe3yibTary.

BaxyimBo BpaxoByBaTH acHeKTH 3aKOHOJABUOro 3a0e3leueHHs, 1100 CTBOPUTH
npaBWjia Ta HOPMH, SIKI CHPHUATHUMYTh Oe3merni 0co0OBOro CKiIaay Ha HIATBEPHKEHO
HeOe3neuHux Ttepurtopisx. [IpaBoBa 0a3a MOBWMHHA BIJIMOBIJATH CyYaCHUM BHKJIHKaM Ta
peaitisiM poOOTH B HEOE3MEYHUX YMOBAX.

Bupimennss npobiremu BOauvaeTbcsi B KOMIUIEKCHOMY minxoni. Ilepmr 3a  Bce,
HEOoOXiJTHO 3a0e3MeunTH Halle)kHe (PIHAaHCYBaHHS 3aXO[iB O€3MEKH 3a paXyHOK JEp>KaBHOTO
OroKkeTy Ta MDKHApOIHOI JomoMoru. Takok BKpail BaKIMBO OHOBUTH MaTepialbHO-
TeXHIYHE 3a0e3MeueHHs MiPO3/ALTiB, 3apPOBATUTH CyYacHI TPEHAXKEepU JJIS BIAMpAIFOBAaHHS
NPaKTUYHUX HABUYOK.

BripoBapkeHHST KOMILUIEKCY TNepepaxoBaHUX 3aXOJiB J03BOJIUTh MiABHIIUTH PIBEHBb
Oe3rmeKu TMIAPO3AUIB CHEIIaTbHOTO TPU3HAYCHHS, 3HU3UTH PU3UKH, 30€perTd KUTTS
0araTboX MpAIiBHUKIB, TAM CAMHUM 3MEHIIUTH HABAaHTA)KEHHS HAa EKOHOMIKY HaIloi KpaiHu y
KOHTEKCTI (JiIHAaHCOBUX BIIIIKOTyBaHb.
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YK 351.861
HACJIIIKA TEXHOTEHHOI KATACTPO®H HA KAXOBCHKIN I'EC

[Tonor’sstH A.B., HYILI3Y
HK — Tapanyna JI.B., k.1.H., nouent, HYL3Y

TexHoreHHa karactpoda — Iie MOJIis, 0 CIPUINHSIE HETAaTHBHI HACIIIKU JUIS €KOJIOT11
Ta moAei. BoHa Biipi3HAETHCS Bl NPUPOAHOI TUM SBUILEM, KE 11 CIPUYMHUIIO: YaCTKOBUM
a00 TOBHMM BHXOJIOM 3 JIaAy YM pyiHYBaHHIM TexHiuHUX 3ac00iB. Ilinpus Kaxoscekoi 'EC
TaK0X MO’KHA BBKATH TEXHOTCHHOI KaracTpodoro [1].

Kaxosceky I'EC moBHicTio 3pyitHOBaHO. CTaHIlisl BiTHOBJIEHHIO HE Tirarae. Bona Oyna
nijipBaHa 3cepequHu. HeKoHTpoboBaHe 3HMKEHHS PIBHS BOJOCXOBHILA € JTOAATKOBOIO 3arpo-
3010 /ISl THMYAcoBO OKymoBaHOi 3amopizbkoi AEC. Amke Boaa moTpiOHA Ui TIiKUBIICHHS
KoHieHcaTopiB TypOiH 1 cuctem Oesnekn 3AEC. YHachimok miapuBy Moke OyTH 3pyHHOBaHE
3abe3neyeHHss BOJOK0 MiBaHA YkKpainu Ta Kpumy. Ilpicna Boma He nHaaxomutume 1o Kpu-
My.3arajioM y 30Hi MiATOIUICHHs epeOyBaroTh Onn3bko 80 HaceneHux myHKTiB [2]. Ha npaBoOe-
PeXOKi 3aToruieHHs 3arpokye 10 cemam, Ta gacTuHI XepcoHa, a came paiiony Kopaoen. [Ipote
3HAYHOIO MipOI0, MIITOIUIEHOIO Oy 1e TiBoOepekHa yacTuHa J[Hinpa, apke TaM — HHKYIHM Oeper.

PyiinyBannst KaxoBcbkoi 'EC cranmo exosnoriunoro karactpodoro He jiuie st YKpa-
iHM — Haciaku Binuye Bech YopHOMOpchkuid perioH. Ilo-niepie, y Mope noTpanuth npicHO-
BOJIHA pu0a, siKa TaM 3arvHe.

[To-npyre, pyiiHyBaHHS JamMOM HPU3BENO A0 MOTPAIUISIHHS y BOJLY BEJIMKOI KUIBKOCTI
MaJTMBHO-MACTWIBHUX MatepianiB (MiHiMyM 150 TOHH JUIIIE IEPIIOTO JHS), SIKi € TOKCHYHUMH.

Taxox yHacainok npopuBy I'EC Oyi0 3aToruieHO HaceneHl IyHKTH, @ pa3oM i3 HUMHU
i1 pi3Hi JpKepena 3a0pyAHEHHs, HalPUKJIIa1, BUTPIOHI sIMH — 1€ BCE TaKOXX MOTpanuTh y J(Hin-
po 1 HopHe Mope Ta BIUIMHE HA KHB1 OPTaHI3MH.

[TpopuB mamOu Ta 3aTOIJICHHS BIUTMHE HA pHOHI pecypcH, OCKiIbKH B KaxoBChbKOMY BO-
JIOCXOBHIIII HAHO1IbIIE B KpaiHi MicIle KOHIIEHTpAIIli MPiCHOBOJHUX MPOMHUCIOBHX BHUJIIB pUO,
3a3HAYMIIM B YKpaiHCBKill MPUPOAOOXOpOHHIN rpymi. TakoK MOXYTb 3HUKHYTH JESKi BUAN
NTaxiB, AKi rHi3AMAMCA y TUX Micusx.IlocTpakaana Takoxx HazemHa (hayHa — OaraTo TBapHH
3arvHyJIO 4epe3 pi3ke HiABHILEHHs piBHS Bojau.PylinyBanns Kaxoscbkoi 'EC — me ynmap no
YKpaiHCbKOMY arpapHOMy CEKTOpY. 3aTOIJIEHHS Ta OOMEXEHHMH IOCTYI JI0 BOJM HETaTHBHO
BIUIMHE Ha BUPOOHMIITBO 3€PHOBUX Ta OBOUIB, TOXK OUIKYEThCS HOBUM €Tall 3pOCTaHHS I[iH.

KaxoBcbke BOIOCXOBHIIE CITyCTOIIUTHCS Ayke MBHUAKO. Lle oroneHe nHO 3 MynoMm i
3aru0enb COTeHb BUIB POCIUH Ta TBAPHHIIOTATHE 32 COOOI0 HECTady MUTHOI BOJIU Ta MOCYXY
Ha BChOMY MiBJIHI, SIKUH 3a0e3neuyBaBcs Bogoko came 3 Kaxosebkoi ['EC. Lle po3amuTi ckoto-
MOTHJIEHUKH, KIJIQJOBUIIA, 3aXOPOHEHHS, SKI OMHHATHCS Y TOBEPXHEBHX BOAAX Yy HH3HHI
Huinpa.

Taxkum unHoM, miaipBasiu Kaxoscbky ['EC, pociiicbki OKyNaHTH CHPUYMHHUIN HAHOLTh-
Iy Ha HAllIOMy KOHTHHEHTI BiJ] yaciB HOpHOOMIBCHKOI Tpareaii TEXHOreHHY KaTtacTpogdy.

JITEPATYPA
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2. Karacrpoda na Kaxoscekiit ['EC: siki Hacmigku JUis €KOJIOTi{ Ta CUTbChKO-
ro rocriogapctsa — ['maskom URL: https://glavcom.ua/
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METO/ KIVIBKICHOI'O OIIHIOBAHHS PU3UKIB
Y IPOEKTAX JIKBIJAII MMOXKEXK

[MTmennyna O.C., HYL3Y
HK — Pynakos C.B., x.T.H., gouent, HYL[3VY

Y 0CHOBIi PO3pOOIECHOT0 METOAY KUIBKICHOTO OIIHIOBAHHS PU3UKIB y IIPOEKTaX JIKBi-
namii moxex (JII1) nexurts rinoresza mpo Te, M0 3MEHIIUTH TPUBATICTh WOTO peamizaiii Ta
BIJIMOB1THO 30MTKH BiJI TIOYKEX MOHA 3aB/SKH MPOrHO3yBaHHs PU3MKIB Ta Ha ITICTaBI iX Ki-
JBKICHOTO 3HAUYEHHS NMPUHHATTS €(PEKTUBHUX PIlLICHb.

Jlist MaTeMaTUYHOTO TIPEACTABICHHS I1i€1 YIIPaBIiHCHKOI 3a1a4i HEOOXITHO B MEpITy
4yepry BU3HAYUTH (QYHKIIII0 MeTH. 3a QyHKIIII0 METH IpUHMAEMO YNHHHKH, 1110 BIUTUBAIOTH Ha
BUKOHaHHS po0iIT y npoekTax JII1, 3HaueHHS SKUX HE0OX1HO MiHIMI3yBaTH, a caMe:

T,.+7,+7,,=min;

g?.n S [8] *

(1)

T Trok, Tr, Txr — TPUBATICTD JIOKATI3aIlil, TACIHHS Ta KIHIICBOTO TaCiHHS MOXKEXI, XB; €x.n — PH-
3uk npoekTy JIIT; [€]=10°...5-10 — nomycTuMe 3Ha4EHHS PU3NKY.

[Tix gac po3B’si3aHHS 1i€T 3a1a4i i 000B’SI3KOBO BpaxyBaTH OCOOIMBOCTI TOMEpe/-
HbOTO IJIaHy 1M, SKUHA OOIPYHTOBYEThCS Ha CTaJil BU3HAYEHHS CUCTEMHOI 1/1€1 IIpH clipalito-
BaHHI CIOBIIIEHHS PO Moxkexy. [Ipu 1poMy HEOOXiTHO MPUIHATH PIICHHS 3 MiHIMAaJTbHUM
PHU3UKOM IPO 3aTy4YeHHS] HEOOXiHOI KIJIKOCT1 pecypciB (CUi 1 3ac001B ISl TIKBIJAIl] MOXKe-
1) 1 3MEHILIEHHSI Yacy BUIBHOTO TOPIHHSA. 32 KPUTEPid MPUHHATTS yNPaBIiHCHKOTO PIlICHHS
MPUHAMAEMO Pi3HUIIEBHIA KPUTEPIi.

JIJis KUTbKICHOTO OIliHIOBaHHsS pu3uKiB y mpoekTax JIII ta miit i moTpedu y pecypcax
BUKOPUCTOBYIOTh MeTOJi MoHTe-Kapio, skuii 1eXHuTh B OCHOBI po3po0iieHoi iHpopManiiHoi
CUCTEMM MIATPUMKHU MPUUHATTS pillieHb. 30KpeMa, MiJl Yac pO3paxyHKy Ha KOXKHOMY LUK
MO/ICJIFOBAHHS BU3HAYAIOTHCS 3HAUEHHS €J1.11.1 3a 3anexHicTio (1) Ta kputepiis Bo.i 1 Bn.i, ki
NEePEBIPAIOTHCS 31 3HAUEHHSIMH MONEPEIHBOTO LUKITY.

ITig yac mpoBesieHHs PO3paxyHKiB JOMYCTHUME 3HAUEHHS MOKEKHOTO PU3UKY JOLIb-
HO TpHiiMaTH, K cepeHe 3HAUeHHs BHCOKOTO pu3uKy [£]=2,75-107*. TIpu Bu3HaveHi rpaHmy-
HUX 3HAa4€Hb IMOKEKHUX PU3UKIB PAI[lOHAIBHO BUKOPUCTOBYBATU MPUHHATHUNA PU3UK B Me-
xax Big aj=10"° 1o bj=5-10".

OTxe, po3pobieHHii METOJT KIIbKICHOTO OIIIHEHHs pU3HuKiB y nmpoekTax JIII, nexuts B
OCHOBI 1H(pOpMAIIITHOT CUCTEMU MIATPUMKHU IPUUHATTS pIIIEHb, sIKa 3a0€3MeUye y3roKEeHHs
Il Ta pecypciB 13 XapakTepUCTHKaMH 00’ €KTa, Ha SKOMY BHHHKIIA MOXKEXka, a TAKOXK Bpaxo-
By€ 11 XapaKTepUCTUKH, 1110 3a0e3Meduye 3MEHUICHHS] TPUBAJIOCTI peasizalii UX MPOEKTIB Ta
BIAMOBIAHO 3HMKEHHS 30UTKIB BiJl ITOXKEXK.

Takum urHOM, PO3POOIEHHI METO/T KUIBKICHOTO OIIHIOBaHHS pU3UKIB y mipoekTax JIIT
0a3yeThCsl Ha ONTUMI3ALIMHIA MOJeni, SKa J03BOJII€ BUKOHYBATH MOHITOPUHT 1 YIpPaBIiHHS
pPU3MKaMM BIIMOBHM OCHOBHHUX JIIH Y IIMX MPOEKTaX 3 OJJHOYACHUM BU3HAUEHHSM IMOBIPHOCTI
PHU3HUKY YCIIIIHOT €BaKyallil JIoJel 3 0cepeaKy MOXKEXI B MeXaX KPUTUUHOTO Yacy MOXKexi,
110 3a0e3redye IpUUHATTS YIPaBIIHCHKUX PIIIEHb 3 MIHIMAJBHUM PU3UKOM IPO 3alydYeHHS
HEOOX1JJHOT KIJIBKOCTI pecypciB 1 3MEHIIEHHS Yacy BiJIbHOI'O TOPiHHSL.
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CHIBPOBITHHUTBO ICHC 3 HATO
HA BUITAJIOK HAZIBBUYAUHUX CUTYALIN

Pazymna J[.C., HYLI3Y
HK — lement M.O., k.ien.H., nonent, HYL3Y

[MocriitHuil 1HIYCTpiadbHUM PO3BUTOK, PO3pOOKAa Ta CTBOPEHHS HOBITHIX TEXHOJOTIH,
mBHUIKa ypOaHi3allisi MiCT, aHOMaJIbHI IPUPOIHI SBUIIIA, K1 YaCTO MPHU3BOIATH 10 3HAYHUX HAJI-
3BUYAIHUX CUTYallili, CTBOPIOIOTH HOBUI BUKIIMK aBapiitHO-PATYBAJIBHUM CITy»KOaM BCHOTO CBITY.

Jluxo He Mae KOpJOHIB Ta He BUOWpae kpaiHy. ChOroaHi Mi>XKHApOJHA CIIBOpAIS B
cdepi HUBUTBHOTO 3aXKCTY 3apaau OC3MEeKH JIIOJICTBA € HAJI3BUYAHHO aKTyalbHA.

BinmosigHo 10 HamioHanbHOI mporpamu mif erigoro Komicii Ykpaina HATO, JICHC e
TOJIOBHUMH BHKOHaBLIeM 17 3axoziB Ta cniBBHKOHaBIEM 61 3axoxy. [IpogoBxyerscs iHhopmy-
BanHa HATO, kpaiH-wIeHIB Ta AepKaB-apTHEPIB AJIbSHCY IOAO peaji3allli KIFOYOBHX 3a-
BJIaHb Ta 3aXOJIiB, a caMe: MpoJoBxkeHHs pedopmyBanus cuctemu JJCHC, 3aiiicHeHHS 3aX0/iB
y cdepi ryMaHITapHOTO pO3MiHYBaHHS, MiABUIIEHHS B3aeMocyMicHocTi miapo3auniB JCHC 3
MiAPO3AiIaMH BiIMOBIMHUX opraHiB aepkaB — wieHIB HATO ta €C, po3BUTOK €1HOT aBiarliii-
HO1 cucTemMu O€3MeKH Ta IUBUILHOTO 3aXUCTY B JIEpKaBi, OLlIHKA PU3UKIB BUHUKHEHHS HAJ[3BU-
YaifHUX CUTYyalild, JOTPUMAaHHS MPUHIHIIB TeHepHoi piBHOCTI B nisutbHOCTI JJCHC, 3a6e3rme-
YeHHsI MDKHapoaHOTo criBpodiTHuITBa B cuctemi JICHC Ta inmii 3axoau. [TounHaroun 3 2000
poky, paryBanbHuku JJCHC B3siiu yuacts y 14 momsoBux HaBuaHHsx HATO y cdepi peary-
BaHHS Ha HaJ[3BHYAiHI CUTYyaIll Ta JIKBiIAIil X HACTIAKIB 13 3aJly4YeHHSIM TEXHIKH Ta CIellia-
JBHOTO 00MaaHaHHs, a'y 2015 poui Taki HaByaHHs BifnOynucs B Ykpaini [1].

3 2001 poky 3a cnpusias Odicy 3B’s3ky HATO B Ykpaini B [HcTUTYTI JepKaBHOTO
YIpaBIiHHA Ta HAYKOBHX JOCII/DKEHb 3 IIMBUIBHOTO 3aXHCTy CTBOPEHO Ta OOJaJHAHO JIiHTa-
¢dboHHUI KabIHET Ta OpraHizoBaHO poOOTY KypcCiB 3 MOBHOI MIJATOTOBKHU (aHIIiMChKa MOBa) Mep-
COHAITy OpPTaHiB Ta MiAPO3AUIIB IUBLIHHOTO 3axucTy 3a ctanmaprom HATO CTAHATI-6001. Y
2020 poti 10 HaBYaHHS HA 3a3HAYEHUX Kypcax Oyio 3amydeHo nmoHaza 150 ocib 13 uncna sik ocid
HaYaJIbHUIIBKOTO CKJIaIy CITy>KOW ITUBLIILHOTO 3aXUCTY, TaK 1 IMBUIBHOTO TIEPCOHAITY.

VYuacte npencraBuukiB JICHC y HaBYanbHO-NIPAKTUYHUX 3aXOAaX CIIBPOOITHHUIITBA 3
HATO [2] no3utuBHO BIUTMBAE Ha (axoBUil pIBEHb YKPATHCHKUX PATYBAITBHUKIB, J03BOJISE OBO-
JIOAITH CHELiaTbHUMU TPOLEAypaMy Ta CTaHIapTaMH AJIbSHCY, HAOyTH JTOCBITy y4yacTi y MiX-
HApOJJHUX HABYAHHSX T4 MDKHAPOJHUX PATYBATHHHUX OIEPAIlisiX, IO B CBOIO YEPry CIIPHSIE MOK-
PAIIEHHIO B3a€MOCYMICHOCTI 3 KpaiHaMHU-UJIeHaMH 1 Jep)KaBaMU-TIapTHEpaMH AJIbSIHCY i 4ac
BUKOHAHHS CIIUJIBHUX 3aBJaHb 3 JIKBIAIlT HACTIAKIB HA/3BUUAHHUX CUTYaIlil, a TAKOXX CTBOPIOE
CIIPUATIIMBI YMOBH JUIS TOJAJIBIIOT IHTErpawii YKpaiHu He TUIbKY Yy BIHCBKOBOIOMIITUYHY, ajle i y
LUBUIbHY CUCTEMY AJIbSHCY B KOHTEKCTI IATOTOBKU YKpainu 1o wienctsa B HATO.

JIITEPATYPA
1. https://dsns.gov.ua/uk/mizhnarona-diyalnist
2. 3akoH Ykpainu Bix 28.12.2015 p. Ne 5286-VI «Ilpo ygacte Ykpainu B MiXKHAPOJI-
HUX OIlepalifx 3 MiIATPUMaHHI MUPY 1 Oe3meKn»
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JTOCJKEHHS IPUYWH BUHUKHEHHS TA PO3BUTOK TTOKEXKI Y
PE3EPBYAPAX 3 HA®TONPOJIYKTAMHU HA OCHOBI CTATUCTAYHUX
TAHHAX

®enopenko €.P., HYL3Y
HK — Pynakos C.B., k.T.H., nouent, HYLI3Y

[Toxexi B pe3epByapax [yt 30epiranast HaQTH 1 HAQTONPOIYKTIB MOKYTh BUHUKATH 3
PI3HUX MPUYUH 1 PO3BUBATUCA 3a PI3HUMH CIieHapisMu. PO3BUTOK MOMIOHUX TMOXKEXK MOXKHA
pO3IUIMTH HA Taki piBHI [1]:

* «A» — BUHUKHEHHS 1 pO3BUTOK IMOXKEXI Y MeKaxX OJHOr0 pe3epByapa 0e3 BILUIUBY Ha
CyCiJTHi;

* «b» — momMpeHHs Moexi 3 OAHOTO pe3epByapa Ha pe3epByapHy IpyILy;

* «B» — PO3BUTOK MOXEXI 3 MOXKJIMBUM PYyHHYBaHHSM CYCIIHUX pe3epByapiB, Oymi-
BeJIb Ta CIOPYJl Ha TEPUTOPIl MIAMPUEMCTBA Ta 32 HOTO MEXaMH, a TAKOXK YpaKeHHSIM HeOe3-
NEYHUMH YNHHAKAMU TI0KEXK1 TIEPCOHAITY IMiIPUEMCTBA Ta HACEIICHHS MOOIN3bKUX PAiOHIB.

AHaini3 mokasye, 1o 3a cieHapieM «A» BinOyBaeTbest 0in3bko 78 %, 3a ciieHapieM
«b» — 6mm3bKo 15 %, 3a crieHapieM «B» — 6u3pK0 6 % Bij 3arajibHOT KIJTBKOCTI MOXKEXK Y pe-
3epByapHUX MapKax.

[IpoananizyBaBim aBapii, IKi BAHUKIIA, MOYXKHA 3pOOUTH ITEBHI BUCHOBKH:

a) Yac raciHHs pesepByapiB 3 HapTONPOAYKTaMH € 3HAYHO TPUBAIMIA MPOIIEC, IO
YCKIIAIHSFOTHCS BUCOKOIO TEMITEPATYPOIO;

0) HalOLIbIIA KITBKICTD MOXKEXK Y pe3epByapax 3 HaQTONPOIyKTaMH BUHUKAE Y T THIN
nepioj] poKy;

B) HaliOuIbIIy HeOe3MeKy TEXHOJIOTTYHOTO MpOIeCy CTAaHOBHTH BHCOKA MOXKIIMBICTD
BUOYXY pe3epByapy 3 HaQTOPOTyKTaMHu.

Bci 1i Haa3Bu4aiiHi cUTYyallii BUMararoTh po3po0OKy HaliiHUX, J0Ope 0OrpyHTOBaHUX
MIPUHIIMAITIB 3a0€3NeUeHHsT OC3IeKH ITiJ] Yac eKCIUTyarallii oOJlaqHaHH Y 3B 3Ky 3 IIiBUIIIC-
HUM pPiBHEM IOXKEKHOT Ta BUOYXOMOXKEKHOT HEOE3MEeKH pe3epByapiB 3 HAPTOMPOTYKTaMH.

Takum urHOM, aHai3 OCOOJMBOCTEH aBapiiHMX CHUTYyallli B pe3epByapHHUX IMapKax
BEPTUKAJIBHUX CTAJIEBUX PE3EPBYapiB 32 YMOB MOXKEXK1 € MIATPYHTSAM TaKUX BUCHOBKIB.

1. Po3risiHyTO 0COOIMBOCTI BUHUKHEHHSI MTOXKEXK B OKPEMOMY pe3epByapi 1 AMHAMIKY
PO3BHUTKY MOXKEX1 Ta ii HOIIMPEHHS Ha pe3epByapHUi Mapk.

2. IlpoaHasizoBaHO CydYaCHHW CTaH aHAJTITHYHHUX JOCHIHKEHb IPOIECY MPOTIKAHHSI
MOXEXK1 1 MPOrpiBY pe3epByapis.

3. 3’gcoBaHo, 10 pyHHYBaHHS pe3epByapiB Mpu BHOYXY 1HOJI CYHPOBOKYETHCS BiJl-
PHBOM KOpIYCY BiJI IHUINA 1 HOr0 MOJIBOTOM Ha 3HAYHI BiJai.

4. BcraHOBIIEHO, IO 32 MEpioJl BUKOpPUCTaHHA pe3epByapiB (61u3bko 140 pokiB) npu
IPOEKTYBaHHI, BUTOTOBJIEH] Ta €KCIUTyaTallil pe3epByapHUX MapKiB 30BCIM HE BPaXOBYETHCS
BIUTMB TEMIEPATYPHUX HAMPYKEHb, K1 BUHUKAIOTH B CTIHIIl Ta JHUII PE3epByapy 3a YMOB
TTOXKEXKI, HA IX MIIHICTb.

JITEPATYPA
1. ®@epent H. O. Ilporno3yBanHs aBapiiHUX CUTYyallill 1 aBapiii Ha IUIBHULI PUPOPMIH-
ry Hadromepepodbnoro miampuemctBa. H. O. @epenn, C. O. €mensnenko 30. Hayk. Mpailb
«IToxexna 6e3nekax. JIpBiB: JIJIY BX]I, 2010. Nel6. C. 71-77.
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ITPOBJIEMHI IIUTAHHSA CKJIAJJOBUX
OIIIHIOBAHHS PIBHA MMOKEXHOI HEBE3IEKHA JTIOKAJIBHUX TEPUTOPIH

®denopsika O.1., HYLI3Y, Christian Buscham, Firefighter with the European Organization for
Nuclear Research CERN in Geneva, Switzerland
HK — KycroB M.B., n.1.1., nouient, HYL3Y

[ToxexxHna HeOe3MeKa JIOKAIbHUX TEPUTOPIN — MUTAHHS, IPU BUPILMICHHI IKOTO HEOO-
X1THO BpaxoOBYBaTH OUIBIIICTh ICTOTHUX MAapaMETPIB y TEPUTOPIAIBHOMY PO3MIIIICHH] MOXKe-
KHO-PATYBAJBHUX IMiIPO3/UIIB Pi3HOI (YHKIIOHATBHOI CIIPOMOXKHOCTI. YacTHHOIO BUpIIIEH-
HA 1i€] mpo0OJieMH € METOAMKA OIlIHKH MOXKEXHOT HeOe3MeKH JIOKAIBHOI TepUTOpii, OPIEHTO-
BaHa Ha OKpeMi ii YaCTUHM 3 HU3bKOIO LIUIBHICTIO HACEJIEHHS, SIKa, XapaKTepPU3yIOYHCh HE BU-
COKOIO TOYHICTIO, /IO CHOTO/IHI BCE IIE 3aJIMIIAE€THCS TPOOJIEMHUM MUTAHHSIM.

Oco06uBicTh po3p00ICHOr0 METOY HOJrae y nudepeHiioBaniii OMIHII MOKEKHOT
HeOe3MeKN KOXKHOI TOYKH TUIONTUHU MOBEpXHi. [ Takoi OIiHKK BUPIIIATILHUMH 3 TTO3UIIINA
BIUTUBY Ha MOXKEKHY OC3MEKy € 3a/1aHi mapaMeTpH, 10 aHATI3YIThCS 1 CTPYKTYPYIOThCs. Jlo
KIIFOUOBHUX (DaKTOPIB Halle)KaTh: MPOCTOPOBUN PO3IMOALT MIUIBHOCTI HAceJleHHs 1 3a0ylI0BH,
TPAHCIIOPTY 1 KOMYHIKAIIITHOT Mepexi, pPO3MOALT MIITFHOCTI 1 TUITY POCIMHHOCTI, CTATUCTHY-
Hi JJaH1 Ipo JaHAmadTHI TOXKEKI.

Buxopucranas HasBHOTO reoiH(opMaIiitHOro pecypcy B peXHMi peaJbHOro 4Yacy i
HEHpOMEpEeKEeBUX TEXHOJIOTIH € JOBOJII HOBUM MiJIXOJOM y PaH)KyBaHHI MMOXKEXHOT HeOe31e-
KA EJIEMEHTIB TEpUTOPil BIANOBIIHO 10 HEOOXiIHOI KUTBKOCTI PecypciB MOPATYHKY, YCiX
CKJIaJIOBUX 3a0€3MeUeHHs HAJIEKHOTO PiBHSA OE3MEKU.

Heiiponna mepexa, Oyay4n yHIBEpCaJIbHOIO 1 BIIHOCHO MPOCTOI0, HE MOTpedyroun Oa-
rato yacy, 3/1aTHa MOPIBHIOBATH HAsBHI MapaMeTpH MOKEKHOT HeOe3MeKn TepUTopii 3 BiANO-
BiqHMMH paHTramu. [lepeBaxkHa OibIIICTh HEHPOMEPEK 3/1aTHI aHATI3yBaTH HABITH HEIOCKO-
HaJl BXiJIHI JaHI — HEMOBHI, HEJOCTAaTHI, y3arajllbHeHi, KOMIUIEKCHI, sIKI BKJIIOUAIOTh BEIUKY
KUIBKICTh TTapaMeTpiB. BakiInBo, 1110 Ha BCIO BHUXIJHY T€HEPAIlil0 HE BIUIMBAE TONTKOKECHHS
OJTHOTO YM KUIbKOX HEMpOHiB, IO POOMTH HEHpoMepeki BOAHOYAC BIIMOBOCTIMKUMH, 1 J10-
3BOJISIE MPUMMATH PILICHHS HaBITh B YMOBaX [€BHOT HEBU3HAYEHOCTI pe3yibTaTiB. OJIHaK Mpu
BUKOPUCTaHHI HepoMepex HeoOX11HO BpaXxOBYBATH 1 MEBHI BIacTuBI iM Hexomiku. [lopsn i3
MIPOCTOTOIO, 1ICHY€E IIpobJieMa IHTepHpeTalii pe3yIbTaTiB, OCKUIBKU CKJIaJIHI BHYTPIIIHI MeXa-
HI3MU HEHpOMepex MOKH IO 3aIMIIAI0ThC «YOPHUM SIIMKoM». HellpoHHI Mepexi JeMOoH-
CTPYIOTh BIIMIHHI Pe3yJIbTaTH 11040 KiacuQikailii, IpOrHo3yBaHHs, KOJyBaHHS 1 J€KOAyBaH-
Hs 1H(popMallii, a TAKOXX MIHIMI3YIOTh Cy0’€KTHBHY Ta yIepeIKeHy CKIal0By OIiHKH. OHaK
MOSICHUTH, Ha YOMY TPYHTYIOThCS Tiepef0adeHHs MO, 1HKOJIN BHIAETHCS HEMOXKITMBHUM.
[Torpu 11€, MPOIIOHOBaHA METOAMKA J103BOJISIE JJOBOJII TOUYHO OLIIHUTH 1 CKOPUTYBAaTH CTaH 3a-
Oe3reueHHs TEPUTOPIN MICIIEBOTO 3HAYEHHS CHJIAMHM 1 3ac00aMH IMBIIHHOTO 3axucty. Ocob-
JIMBO aKTyaJbHOIO BOHA CTa€ MPH CTBOPEHHI HOBUX IMOXKEKHO-PATYBAIBHUX MIAPO3JLTIB Te-
pUTOpIaNIbHUX TPOMA/T.

JITEPATYPA
1. Kustov M., Fedoryaka O., Kononovych V., Khalmuradov B., Borodych P.,
Kurtseitov T., Nikitin A., Romaniuk V., Meshcheriakov I., Veretennikova J. Level of fire
danger of the local territory. Eastern-European Journal of Enterprise Technologies. 2023.
Ne 2/10 (122). doi: 10.15587/1729-4061.2023.276653
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Cexknis 3

TACIHHS TOXKEX TA ABAPIMHO-
PSITYBAJIBHI POBOTH

YK 614.8
BUMOT'H 10 MOXEXOT'ACIHHS EJTEKTPUYHUX NIJICTAHIIIA

Bbabuu C.O., HYI1I3Y
HK — Kanpuenko S1.1O., PhD, HVII3Y

[MoxesxoraciHHsI pi3HUX MTPOMUCIOBHX 00’ €KTIB, 3aBXKIHM XOBAE 3a COOOI0 HU3KY HEOe3-
neyHux ¢akropiB. OauH 3 Takux (aKTOpiB, AKHH HE CTOCYETHCS BHKHUIIB HEOE3MEUHUX PEYO-
BUH, a00 paniamii — e BUCOKa Hampyra. THM made B 3UMOBHH MEPIOJ, KON €EKTPOMEpexKa
HaIIOoi KpaiHW 3HAXOAMTHCS i MOCTIHHUM HABaHTAKEHHSAM uepe3 oOCTpiIH, 3araibHUM 30i-
JBIIICHHSIM BUKOPUCTAHHS €JICKTPOCHEPTil i 9ac KOPOTKOTO COHSIYHOTO IMEPioy B3UMKY Ta
xozo#. Yepes Hebesmneky mux dakropiB KI'TL, mo npuizay moxe:xHO-pSTYBAIBHOTO MiAPO3/ILTY,
MOBHHEH OTPUMATH MUCHMOBUI JOIYCK, IUIAH ONEPATUBHOIO IMOXKEKOTACIHHS Ta IHCTPYKTAXK
BiJl HAYAJIbHUKA 3MIHU IPOMHCIIOBOTO 00’ €ekTa. [1i/1 9ac raciHHs eleKTpOyCTaHOBOK IIiJ] HAIMPY-
TOI0 3 BUKOPHCTAHHSAM PYYHHX IOKEKHUX CTBOJIIB HEOOXITHO: 3aCTOCOBYBATH €()EeKTHBHI 3a-
coOH 1 MPUIOMH TIOJ]ABaHHSI BOTHETACHUX PEYOBHH Y 30HY TOPIHHS; JOTPHUMYBATUCH OC3IIEYHUX
BiJICTaHEH BiJI €IEKTPOYCTAHOBOK, 110 3HAXOMATHLCS i1 HAPyroro (Tadi. 1), 10 MOKESKHUX, AKi
NPAIIOIOTh 3 PYYHHMH IOXKS)KHHUMHU CTBOJIAMH; 3aCTOCOBYBATH 1HMBIIyalbHI 130JFOBaJIbHI
€JIEKTPO3axXKCTi 3aCO0M IIiJl Yac raciHHs TMOXKEX Ha eJEKTPOYCTAaHOBKAX Oe3 3HATTS HANpyTH;
3a0e3rneuyBaTy HaJliiiHe 3a3eMJICHHSI [TOKEKHUX CTBOJIIB 1 MOXKEKHUX aBTOMOOLITIB.

Tabn. 1. MinimanbHi 6e3meuHi BiICTaH1 10 eIeKTPOYCTaHOBOK IIiJl HAIIPYTO0, 1110 T'O-
PpATH, MiJ1 Yac 1ojAayl NoKEeKHUMH BOTHETAaCHUX PEYOBHH 3 PYYHUX CTBOJIB

besneuni BiacTaHi (M) 10 €1€KTPOYCTaHOBOK
i Hanpyro (kB), mo ropsrs

PedoBuHM, 5IKi 3aCTOCOBYIOTBCS JUISI FACIHHS
<1, |1-10, {10-35, |35-110, |110-220,

kB kB kB kB kB
1. KoMmnakTHi cTpyMeHi BOJIU 4.0 6,0 8,0 10,0 —
2. Posmuneni ctpymeHi Boau; BorHeracHui| 1,5 2,0 2,5 3,0 4.0

MOPOIIOK; OJHOYACHE NOAABAHHS PO3MUIIECHOI
BOJIM 1 BOTHETACHOT'O MOPOILKY

SIk BOrHeracHi pe4oBHMHH MiJ Yac TaciHHsS MOXEX B €JIEKTPOYCTaHOBKaX IiJl Hampy-
rOI0 JIOLIbHO BUKOPUCTOBYBAaTH KOMIAKTHI Ta PO3MMIEHI CTPYMEH1 BOIM, TaKOX I'a30B1 BOT-
HEracHi pe4OBMHH — IHEPTHI pO3piKyBayi, BOTHEIaCHUI MOPOIIOK. 3aCTOCOBYBATH yCi BUAU
MHA i 9ac TaciHHS MOXEX Ha eJeKTPOYCTAaHOBKAX IIiJl HAMPYTOK PYYHHMHU 3ac00aMu 3a
YUacTIO JII0JIel 3a00POHSAETHCA.

OT1xe, MOXKHA BUIUTUTH TOJIOBHI MOMEHTH, SIKI JTy)K€ BKITUBI IS TOCATHEHHS yCITIIITHOL
JIKBiJALil aBapiifHOi cUTYyallii Ha eJIeKTPOIiACTaHIiAX-11e BuacHe orpuManHs KI'TI mrcemoBoro
JIOITYCKY Ta MOTPIOHOT 1H(OpMaITii ISl TIOKEKOTACIHHS, TOTPUMAHHs O€3MeYHuX BiICTaHEeH Ta
BUKOPUCTAHHS NPABUIIBHUX 3aCO01B MOXKEXKOTaCIHHS, MOJJaBaHHA X Y KPUTHYHI TOUKH.
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BUMOI'A 10 NOXKEKOI'ACIHHA ITPU I'ACIHHI TPAHC®OPMATOPIB 3
PO3JIMBOM MACTUJIA

babuu C.O., [TactyxoBa A.O., HYII3Y
HK — Kanpuenko S1.1O., PhD, HYLI3Y

[ToxexoraciHHsl €l1eKTPOyCTaHOBOK — JAy»Ke HeOe3leyHa Ta CKJIaJHa 3a PILICHHAMHU
CHUTYyallis, ajie SKII0 TOPSATh €JIEKTPOYCTAaHOBKH 3 BEJIMKUMH 00’ €MaMU MacTHJjIa, TaKi SIK Tpa-
HchopMaTopH, TO IEepesl CUIIaMU Ta 3ac00aMU BUILIMBAE HU3Ka HeOe3MeK He TUIbKHM Y BUTIIAAL
BHCOKOI HampyTH, a e i y TaKUX MOMEHTAaX: IPH MOIIKOKEH1 BHYTPILIHIX CTIHOK €MHOCTEH
MacTuia, ad0 30BHIMIHBOI OOIIMBKH TPaHCHOPMATOPIB, MACTUIIO MOYKE BHTIKATH, IO MOXKE
MPU3BECTHU /10 BUOYXY BHACIIZOK MEperpiBaHHs BHYTPILIHIX KOMIIOHEHTIB TpaHchopmaTopa,
K1 KOHTAKTYIOTh 3 BOJIOI0. Tak0oX MAacTUIIO Mae MEHILy T'YCTHHY HiX BOJia, 4epe3 110 301J1b-
IIYETHbCS CKIATHICTh NP BUKOPUCTAHHI BOJH, SIK 3aCi0 MOXKEKOTraciHHS y NaHOMY BHIIAJKY,
came TOMY IIiJl 4ac JIIKBiallii M0oKeK Ha BEIMKHUX IJIOUIaX, SIKi BAHUKAIOTh BHACIIIOK BUKH]LY
Macedl, 10 TOPsATh, HEOOX1THO BUKOPUCTOBYBATH PO3NMICHY BOIy a0o0 ii KOMOiHy