JIEPJKABHA CJYXKBA YKPATHU 3 HAJBBUUAWHUX CUTYAIIHA
HAIIIOHAJIBHUHM YHIBEPCUTET IIUBLIBHOI'O 3AXUCTY YKPAIHHA
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Hlanoeni konezu ma konexicanku!

Mato 3a yecTh BITaTH y4acHUKIB MiXKHapOAHOI
HAyKOBO-IIPaKTU4YHOI KoHpepeHuii «IIpodbaemu
noxkexxkHoi Oesnexku 2024y, HanmpsiMU SIKOi €
aKTyaJIbHUMH IIOJ0 BUPIMIEHHS NPOOJIEMHHUX
NUTaHb Cy4acHOCTI y c(epl MOKEKHOT Oe3neKn
Ta 3a0e3MeyeHHs IPOTUIIOKEKHOTO 3aXUCTY.
Croroani, HE3BaKarO4YM HA BIHCHKOBY
arpecito 3 60ky Pocii, Hall yHIBEepCUTET, fK 1
BEChb HApoJ YKpaiHW, NPOJAOBXKYE CBOIO
JIISTIBHICTE Yy BciX cdepax, 30kpeMa, 1 B
HaykoBiil. [loTyXHuUNl HayKOBHI NOTEHLIAN
NPOBIIHOTO 3aKjiaay BUINOI OcBITU [lep:kaBHOT
ciyx0u YKpaiHd 3 HaJ3BUYAMHHUX CUTyalliil y
chepi UHMBUIBHOTO 3axHCTy ckiagae 50
nokTopiB Hayk, 200 kanguaariB Hayk, 30
npodecopiB, 180 pAoLEHTIB Ta cTapmux
JOCIITHUKIB 1 Hapa3l OXOIUTIOE  BEJIHKY
KUTBKICTb HayKOBHX HanpsIMiB y
MDKXHApOAHOMY HAyKOBO-OCBITHBOMY
npoctopi. OIHUM 13 pe3yibTaTiB AISIBHOCTI
HAIIUX HayKOBIIIB € CHOTOIHIIIHSA

KOH(pepeHiis.

Crin 3a3HAYUTH, 110 YYaCHUKAaMHU HAyKOBOTO (OopyMy € YucieHH1 (haxiBIli BHUIIIIB
HE TUTBKH 3 PI3HUX PETiOHIB YKpaiHwu, a il IHIKUX KpaiH TakuXx, sk [3pains, [Toasia, ITamis,
Hanisa, Kanana, Azepbaitmkancbka Pecniybiika, CnoBauyunnHa, Yropiiuaa, [lopryramis ta
bpazwnis.

Mertoro koH(epeHIii € oOroBOpeHHs MNHTaHb, MOB’S3aHMX 13 MpoOJeMaMH Ta
TIEPCIIEKTUBaMU BIPOBAPKEHHSI HOBITHIX PO3pO0OOK, CIPIMOBAHUX Ha TOMEPEIKCHHS
BHHUKHEHHS TI0’KEXK Ta MIHIMI3aIlif0 X HAaciaKiB. 3a0e3nedueHHs IHHOBAIIMHUX HANPSIMiB
PO3BUTKY CHCTEMH TIPOTHIIOKEKHOTO 3aXHCTy, TEpeoBl ifel BUCHHUX, AaKTHBHE
BUKOPHCTaHHS CyYaCHHX TEXHOJIOTIH 3 ypaxyBaHHSIM MOJIMBOCTEH MIXXHAPOIHOTO
CHIBPOOITHHUIITBA CIIPUATUMYTh JTOCSTHEHHIO 3arajIbHOTO PE3yJIbTary.

CropiBatoch, 1110 OTpUMaHiI HAayKOB1 pe3yJbTaTH, OO0 ’€AHaHI B 30ipHUKY
Koudepenii, OyayTh KOpUCHUMH TSI BCIX YYACHHKIB Ta 3HAUAYTh CBOE BIIPOBA/IKEHHS B
MPAKTUYHIN MiSUTBHOCTI 1 B OB HAYKOBO-IOCHITHULIbKIN pOOOTI.

baxato BciM ydJacHMKaM HEBUYEPITHOI €Heprii Ha Xy J0 HOBUX HAYKOBHX
3BepIleHb, NMPUAOAHHS MAPTHEPCHKUX 1 JIPYXKHIX KOHTAKTIB, PE3yJbTaTUBHUX PIIICHbD,
TBOPYOiI HACHAru Ta ycmixiB y npodeciifHiil MisIbpHOCTI, MUPY Ta OLIBII TiICHOI CIIBIpaIlli
y TICISIBOEHHUH TIepiof!

T.B.0. pexropa HaiioHabHOTO YHIBEPCUTETY

IUBLIBHOTO 3aXUCTy YKpaiHH

reHepai-Maiop iy Ou HUBIIBHOTO 3aXHCTY,

KaHJIUJAT TEXHIYHUX HayK, podecop Bixrop 'BO3/1b
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Marepianu 3-1 MixkHapoaHOT HayKOBO-TIpakTHUHOI KoH(epeHii «IIpobiaemu noxexHoi 6e3nexu
2024y («Fire Safety Issues 2024»). — X.: HYLI3 Vkpainu, 2024. — 261 c.

Opranizaniiinuii Komirer:

I'onoBa oprromirery

TI'6030b Bixmop — TMM4acoBO BHKOHYIOUMII 000B’sa3ku pekropa HYIL3 Vkpainu, kanmuaar
TEeXHIYHUX HAyK, Mpodecop, 3acilyXeHWid MpaliBHUK LUBIIBHOTO 3aXHCTy YKpaiHu,
HamionanbHuit yHIBEpCUTET HUBLIBHOTO 3aXUCTy YKpainu (M. XapkiB).

3acTYyNHMK r0J10BH OPrKOMiTeTy

Anoponoe Bonooumup — npopexrop HYII3 Ykpainu 3 HaykoBO1 poOOTH - HaYaIbHUK HAYKOBO-
JOCIITHOTO HEHTPY, JOKTOP TEXHIYHHX HAyK, Mpodecop, 3aciyKeHHH Iis4 HAyKH 1 TEXHIKH
VYkpainu, HauionanbHM yHIBEPCUTET UBUIBHOTO 3aXUCTy YKpaiHu (M. XapKiB).

YieHu oprkomirery

Knrouka IOpiii — npopekTop 3 HaBuaibHOI Ta MeTonuuHoi pobotn HYII3 Vkpainu, mokrop
TEXHIYHUX HayK, CTapUIMi HAyKOBHUU cmiBpoOITHUK, HaljloHanbHUI yHIBEpCUTET LUBLIHHOIO
3axXuCTy YKpainu (M. XapkiB).

Mupownuk Onec — 3acTylHUK HayaJlbHUKAa YepKacbKOro 1HCTUTYTY MOXKEXKHOI O€3MeKH iM.
I'epoiB HopHOOWMIS 3 HaBYAIBLHOI Ta HAYKOBOI POOOTH, JOKTOP TEXHIYHHMX HayK, mpodecop (M.
Yepkacn).

Pomin Andpin — nadanpHUK GakynbTeTy nokexkHoi 6esnexkn HYI3 Vkpaiau, moxTop Hayk 3
JIEp>KaBHOTO yIpaBiiHHs, mpodecop, HarionansHUN YHIBEPCUTET IIUBUILHOTO 3aXUCTy YKpaiHU
(M. XapkiB).

Konenoe Onekcandp — 3aCTYNHUK HayalbHHKA (DaKyJIbTETy ONEpPATUBHO-PATYBAJIBHUX CHI,
KaHIUJAT HAyK 3 JEp>KaBHOTO YTMpaBIIHHS, AOLEHT, HarioHambHHUN YHIBEPCHUTET ITUBLILHOTO
3axucty Ykpainu (M. XapkiB).

Ilonomapenxo Poman — HavanbHUK (AKyJIbTETy OINEPATHBHO-PATYBAIBHUX CHII, JOKTOP
TeXHIYHUX HaykK, npodecop, HarioHaibHMI yHIBEPCUTET HUBUIBHOTO 3aXUCTy YKpaiHU (M.
XapkiB).

Memenvoe Onekcandp — HadallbHUK (aKyJIbTETy TEXHOT€HHO-EKOJIOT1UHOI Oe3MeKu, KaHAuaaT
TeXHIYHUX HayK, JOIeHT, HallioHanpbHUH YHIBEpCUTET ITUBUILHOTO 3aXUCTy YKpainu (M. XapkiB).
Tiinde Anna Kovdcs — nonent, ®akynpTeT iHXEHepii MexaHIKM Ta TexHIKH Oe3meku, PhD,
VYuisepcurer Ob6yaa (M. bynamemr).

Zoltan Nyikes — nouent, PhD, YuiBepcurer Mintona ®pinmana (M. byganemr).

T'acanoe Xanio Illapu¢h oznu — HadanbHUK Kadeapu OE3MEKU >KUTTETISIBHOCTI, KaHIUIAT
TeXHIYHUX HayK, noneHT, Akanemis MHC Azep6aiimpkancekoi PecryOmiku (M. baky).

Linda Makovicka Osvaldovd — nouient, kadenpa npoTunoxexnoi irmxenepii, PhD, Xunincbkuit
yHiBepcureT (M. XKuina).

Agoston Restds — HaqanbHUK KadeIpH IPOTHIIOKEKHOTO 3aXUCTY Ta MEHE/DKMEHTY PATYBAJIbHHX
omepartiit, PhD, YuiBepcutet aepskaBHoi ciayxou (Jlromouka) (M. Bynamer).

Ilpycokuit Andpin — HavanbHUK Kadeapu NpodiTakTUKU MOXKEXK Ta Oe3MEKU KUTTEAISIIBHOCTI,
JOKTOP TEXHIYHUX HAyK, mpodecop, [HCTUTYT IepKaBHOTO YIPABIIiHHS Ta HAYKOBUX JOCTIIKEHb
3 IUBUIBHOTO 3axucTy (M. KuiB).

Kapaoun Bacuny — mpodecop kadeapu HUBUILHOTO 3aXHCTy Ta MPOTHMIHHOI AisUTBHOCTI
JIbBIBCBKOT'O JIEP’KABHOI'O YHIBEPCUTETY O€3MEKH KUTTEAISUIBHOCTI, JOKTOpP TEXHIYHHUX HayK,
npodecop (M. JIbBIB).

Hixyicnuk Baoum — HavyanbHUK HAyKOBO-IOCTIHOTO LIEHTPY MPOTUIIOKEKHOTO 3aXHCTY, JOKTOP
TEXHIYHUX HayK, mpodecop, [HCTUTYT AepkaBHOTO yNpaBIiHHS Ta HAYKOBUX AOCTIIKEHb 3
UBUILHOTO 3axucTy (M. KuiB).

Oniiinux Bonoodumup — HadanpbHUK KadeIpH MOXKEXKHOI 1 TEXHOTeHHOI Oe3leku 00’ €KTiB Ta
TEXHOJOTH, KaHIUAAT TEXHIYHUX HayK, JOIEHT, HarioHanbHUN YHIBEPCHUTET NHBIIHHOTO
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3axucTy YKpainu (M. XapkKiB).

Ileguenko Poman — HavanbHUK KadeApu aBTOMAaTHMYHHX CHCTEM Oe3nekd 1 iHdopMariifHux
TexHoJoTi HarioHanbHOr0 yHIBEpCHUTETY HHMBUIBHOTO 3aXHMCTy YKpaiHU, JOKTOP TEXHIYHUX
HayK, ipogecop (M. XapkiB).

Ompow IOpini — wHadanbHUK KadeApu MOXKEKHOI NPO(ITAKTHKHA B HACEIEHUX IYHKTax
HarionanbHOTO yHIBEpCUTETY HUBUIBHOTO 3aXHCTy YKpaiHU, TOKTOP TEXHIYHUX HAYK, Ipodecop
(M. XapkiB).

Kycmoe Makcum — HadaJbHHK HAyKOBOTO BUIIUTYy 3 TIPOOJIeM IMBUIBHOTO 3aXHCTy Ta
TEXHOTEHHO-EKOJIOT14HO1 Oe3reku, MJOKTOp TEXHIYHUX Hayk, mnpodecop, HamioHampHMiA
YHIBEPCUTET HUBLIBHOTO 3aXUCTy YKpaiau (M. XapKiB).

Bionogioanvnuii cekpemap

Adghanacenko Kocmanmun — 3aCTYITHUK HayaJbHUKA Kadeapu MOKEKHOI 1 TEXHOTCHHOI O€3MeKn
00’€KTIB Ta TEXHOJOTIH, KaHAMAAT TEXHIYHUX HAyK, JOLIEHT, HarioHanbHUIl yHIBEpCUTET
LUBUIBHOTO 3aXUCTy YKpainu (M. XapkKiB).

Texniuni cekpemapi

Baspenwk Cepeiii — npodecop kadempu MOKEKHOI 1 TEXHOTCHHOI Oe3meku OO0 €KTIB Ta
TEXHOJIOT1H, JOKTOp HAayK 3 JEep»KaBHOTO ympaBiiHHs, HallloHanbHUI yHIBEpCUTET LIMBLILHOTO
3axXuCTy YKpaiHu (M. XapkiB).

Kanvuenxo fApocnae — crapuinii Bukiaaay kadeapu MoKeXHOI 1 TEXHOT€HHO1 0e31eku 00’ €KTIB
ta TexHosorii, PhD, HamionansHuii yHIBEpCUTET HUBIILHOTO 3aXUCTy YKpainu (M. XapkiB).

Yxkaanadi He HecyTh BilOBiZaIbHOCTI 32 3MicT ony0JIiKOBaHMX MaTepiaJiiB

PosrnsiHyTo Ha 3acimanHi BueHoi pamm ¢akxynprety moxexHoi Oesmeku (IIporoxom Ne6 Bin
30.01.24 p.)
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A. B. Ilepecin, O. M. Hysanzin 0. m. 1., ooyeum YIIIE im. I'epoie Yoprnoounrs HYI]3 Yrpainu

PO3POBKA CHIPOIIEHOI CXEMH YJIOCKOHAJIEHOT'O
EKCIIEPUMEHTAJIBHO-PO3PAXYHKOBOI'O METOJAY OHIHIOBAHHS MEXKI
BOTHECTIMKOCTI HECYYMX 3AJIIBOBETOHHUX CTIH

AmHoranis. AHaii3 iICHYIOYHX HAyKOBHX POOIT II0JJ0 METOIB BU3HAUEHHS BOTHECTIHKOCTI
HeCyduX 3alizo0eToHHUX CTiH Takux pgocmigauki: I1. I'. Kpykoscekoro, C. B. Ilo3neesa,
O. M. Hysusina, C.JI. ®omina, O. B. Hekopu, C. B. HoBaka, C. O. Cignes, B. Bartelemi,
G. Kruppa, T.Lie, T.Harmathy, BusBuB O0OMEKEHHS IOCTIKYBaHHX HHMH METOJIB Ta
HEOJJHO3HAYHICTh y TMPaKTHLI. YIOCKOHAJIECHHHA eKCIIEPUMEHTAIbHO-PO3PAXyHKOBUH METO.
BKJTIOYA€ B ceOe CXeMy IPOBEICHHS SKCIIEPHUMEHTIB 3 HarpiBaHHS HECYYHX 3a1i300€TOHHHUX CTiH
Ta po3paxyHKiB, CIPsIMOBaHY Ha 3a0€3MeUYEHHsI TOUHOCTI BUSHAUYECHHS MEX1 BOTHECTIMKOCTI.

CropoiieHa cxeMa  YJOCKOHAJIEHOIO  EKCIIEpUMEHTAIIbHO-PO3PaXyHKOBOTO  METOJY
OLIIHIOBAHHSI M€X1 BOTHECTIMKOCTI HECYUHMX 3aJ11300€TOHHUX CTIH J03BOJIsi€ OUIbII €()EKTUBHO, B
MOPIBHSAHHI 3 ICHYIOYMMH, BCTAHOBJIIOBATH MEKY BOTHECTIMKOCTI1 3a11300€ TOHHHUX CTiH.

TC
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Pucynok 1. Cnpomiena cxema ya0CKOHAJIEHOT0 eKCIIEPUMEHTAJIBLHO-PO3PAXYHKOBOI0
MeTOy OLIHIOBAHHSA MesKi BOTHECTIKOCTI HeCyYHX 3a/1i300€TOHHMX CTiH

3rigHo 13 cxeMor Ha puc. 1. Ans OUiHIOBaHHS MeEXI BOTHECTIMKOCTI HECY4YHX
3a1i300€TOHHUX CTiH 3a JIONMOMOTOI0 YAOCKOHAJIEHOTO EKCIEPUMEHTAIbHO-PO3PaxyHKOBOTO
METO/Iy CIIPOLICHHI aaroput™ nepeadadae [1]:

1. CxemaruuHe BioOpaX€HHS PO3MIpPIB €JIEMEHTA, SIKM BUTOTOBJISIFOTH 3a3AaJICTib IS
HarpiBaHHs y KaMepi BOTHEBOI yCTaHOBKHU.

2. IlinroroBka ¢parMeHTy 10 BUIPOOYBaHb 3 YCTAHOBJICHHSM JATYUKIB KOHTPOJIIO
TeMIIepaTypy y KaMepi BOTHEBOI YCTAHOBKH Ta Y JAOCIIIKyBaHOMY (hparMeHTi.

3. ExcnepuMeHTalbHE BHUIPOOYBAaHHS 3 HArpiBaHHS JOCIIKYBAaHOTO (parMeHTa y
KaMepi MajorabapuTHOI BOTHEBOI YCTaHOBKH.

4. Po3nojiiieHHs TeMIlepaTypH y Iepepi3i Hecydoi 3a1i300€TOHHOI CTIHM Ha KOXKHii
XBWJIMHI BUITPOOYBaHHs HAa OCHOBI TOUKOBHUX 3aMipiB TeMIIEpaTyp MiJ yac HarpiBaHHs y Kamepi
BOTHEBOI YCTaHOBKH.

5. OuiHIOBaHHS MeX1 BOTHECTIHKOCTI PO3PaXyHKOBUM IIISIXOM.
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Jlnisi BUKOHAHHS EKCIIEPHUMEHTANbHOI YacTUHU 3 HarpiBaHHs (parmMeHTa Hecydoi
3aJ11300€TOHHOI CTIHM HEOOX1JTHO BUKOPUCTOBYBATH BOI'HEBY YCTaHOBKY, sika Oy/ie 3a0e3meuyBaTu
OCHOBHI BuMord [1]:

1. PiBHOMIpHICTH HpOrpiBaHHA KaMmepH BOT'HEBOI I€4i Ta BIAMOBIAHO OOIrpiBHOI
MOBEPXHI JOCHTIKyBaHOTO (pparmenTa. J[s 1bOro peKOMEHI0BAaHO BHKOPHCTOBYBATH BOTHEBY
YCTaHOBKY 3 MiHIMaJbHO MOJIMBUM PO3MIpOM KaMepH BOTHEBOI Iedi, sSKa 3/1aTHA 3a0e3MeYnTH
MiHIMaJIbHY HEOOXiJHY BiJICTaHb Bij (hakesa moym’s, a BUCOTa yCTaHOBKH Ma€ 3a0e3revuyBaTi
HEOOXiHWI MiHIMaIbHUK 00’€M U LUPKYJSAMil MPOIYKTIB TOPiHHS, a OTXKE 1 BIATBOPEHHS
CTaHJAPTHOTO TEMIIEPATYPHOT'O PEXKHUMY ITOXKEXK] Y KaMepi BOTHEBOi yCTaHOBKH.

2. Poswmimenss nanpHUKIB. [anbHUKH CITiJ pO3MINIYBaTH TaKUM YHHOM, 100 YHUKHYTH
HENPSMUX BIUIMBIB BOTHIO HAa CTIHU Ta 3a0€3MEYUTH PIBHOMIPHE MOUTMPEHHS TEIUIOBOTO MOTOKY.
ToOTO peKOMEHIOBAaHO ITOTPUMYBATHCS BCTAHOBJICHHUX CTAHIAPTIB IIOJ0 MIiHIMAIBHOI BiJICTaHI
MIX MaJbHUKAMU Ta CTIHAMHU.

3. OtBip ans BiABEICHHS MPOAYKTIB TOpiHHSA. OTBIp /IS BiZIBEICHHS MPOIYKTIB TOPIHHS
PEKOMEHIOBAHO PO3MINIYyBaTH BHU3Y Ha 3aJIHIM CTIHIII KaMepu BOTHEBOI Medi 3 MOXKIIMBICTIO
3MIHU HOTO pO3MIpY.

Jlj11 BUKOHAHHS €KCIIEPUMEHTAILHOTO AOCIIIKEHHS! HEOOX1JTHO BUTOTOBUTHU SIK MIHIMYM
3 (parmenTa 3ami300€TOHHUX HECYYUX CTiH, 11100 MEPEBUTH BIATBOPIOBAHICTh OTPUMAHUX JTaHUX
TeMIIepaTypH.

OTpumMaHi pe3yJbTaTH EKCIIEPUMEHTAILHOTO JOCIIKEHHS OyAyTh BUKOPHUCTaH1 JUIsS
BUKOHAaHHS TMOJAJIBIINX PO3PaXyHKIB, OLIHIOBAaHHS MeX1 BOTHECTIMKOCTI 3a1i300€TOHHUX
HECYYHuX CTIH.

Jlis po3B’si3yBaHHS 3a7adl MIIHOCTI HEOOX1THO BUKOPHUCTOBYBATH 30HHHUI METOM, SKHi
MoJIsITae y PO3JUICHHI TIepepi3y CTIHU Ha 30HY, sIKa OMUPAETHCS MEXaHIYHUM HAaBAHTAKCHHSIM Ha
piBHI HeHarpitoro OETOHY Ta YIIKO/DKCHOI 30HH, SKa HE 37aTHa OMHMPATHUCS CHJIOBIM il
MEXaHIYHOTO HaBaHTaKEHHSL.

VYV uminomy, po3poOka CHpPOIIEHOI CXEMH YJIOCKOHAJIEHOIO EKCIepUMEHTAIbHO-
PO3pPaxyHKOBOTO METOJIy OIIIHIOBAHHS MEX1 BOTHECTIMKOCTI HECYyYMX 3ali300€TOHHHX CTIH
BIIKPMBAE HOBI MEPCMEKTHBYU I TTOKPAIICHHS SIKOCTI Ta 0€3MeKu OyIiBETbHUX KOHCTPYKIIIHN Y
YMOBaX TOXEXKI, 32 PaXyHOK MPOBEJICHHS JTOCIIKEHHS 3 HarpiBaHHS HECYYHX 3aJ1i300€TOHHUX
CTIH y CIeliaJIbHO CTBOPEHIM MajorabapuTHii BOTHEBIM yCTaHOBIII 0€3 HaBaHTaXEHHS Ta
IIPOBEECHHS MOAAIBIIOT0 PO3PAXyHKY MIITHOCTI.

JIITEPATYPA
1 Ileperin, A. B. (2023). Yoockonanenns excnepumenmanbHO-po3PAXYHKOBO2O MEMOQY
OYIHIOBAHHA ~ MedCi  8ocHeCcmilkocmi  Hecyuux — 3anizobemonnux cmin  (Juceprariiine
JOCITIJIKEHHS ).

A. V. Perehin, O. M. Nuianzin doctor of technical sciences, associate professor
Cherkassy Institute of Fire Safety named after Chernobyl Heroes NUCDU

DEVELOPMENT OF A SIMPLIFIED SCHEME FOR AN IMPROVED
EXPERIMENTAL-CALCULATIVE METHOD OF EVALUATING THE FIRE
RESISTANCE LIMIT OF LOAD-BEARING REINFORCED CONCRETE WALLS

Abstract. The analysis of existing scientific works on methods for determining the fire
resistance of load-bearing reinforced concrete walls by researchers such as P.G. Krukovsky, S.V.
Pozdyeev, O.M. Nuyanzin, S.L. Fomin, O.V. Nekory, S.V. Novak, S.O. Sidnei, V. Bartelemi, G.
Kruppa, T. Lie, T. Harmathy, revealed limitations in their investigated methods and ambiguity in
practice. The enhanced experimental-calculation method includes a scheme for conducting
experiments on heating load-bearing reinforced concrete walls and calculations aimed at ensuring
the accuracy of determining the fire resistance limit.
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SECTION 1. FIRE AND TECHNOGENIC SAFETY OF CRITICAL
INFRASTRUCTURE FACILITIES UNDER MARTIAL LAW

CEKIIA 1. MOKEXHA TA TEXHOT'HHA BE3IEKA OB’€EKTIB KPUTUYHOI

IHOPACTPYKTYPU B YMOBAX BOEHHOI'O CTAHY

Bacmanos O.€., Onitinux B.B.
MoienroBaHHS TETUIOBOTO BILUIMBY TIOXKEXK1 HA pe3epByap 3 HAPTOMPOIYKTOM

Cepeiii Pyoaxos, lvanov V
BusHaueHHs Ta AOCHIKEHHS TEMIIEPaTyPHUX IOJIIB 32 YMOB FOPIHHS CYCITHBOTO

pesepByapa

Bacunvuenxo O.B., Pyban A.A.
OnuiHIOBaHHS BOTHECTIMKOCTI METaJIEBOT0 Kapkaca Oy/IB1JI1 MIC/s BIUIUBY BUOYXY

L'ap6y3 Cepeiti, Kapnosa /lapuna
OuuieHHs! BHYTPIIIHIX TOBEPXOHb pe3epByapiB Il 30epiraHHs CBITINX
Ha(TOMPOAYKTIB JOIOMOT 00 KPIOT€HHOT'O CTPYMYBaHHS

Muxaiinosa A.B., banno A.B., Tecnenxo O.M.
[Io/10 OLIHKM CTaHy 3aXUIIEHOCTI 00’ €KTIB KPUTHYHOI IHPPACTPYKTYypH

Cuoopenxo B.JI., Epemenxo C.A., Ilpycokuii A.B., /lemkie A.M.
AHani3 pU3MKy: OHATTS Ta MicIe y 3a0e3nedeHH1
besneku 00'ekTiB KpUTHIHOT IHPPACTPYKTYPHU B YMOBAX BOEHHOTO CTaHY

bouxo O.A.
dopMyBaHHs Ta peanizallisi IepKaBHOT MOJIITUKH
VY cdepi 3axucTy KpUTUIHOT IHPPACTPYKTYPH B YMOBAX BOEHHOTO CTaHy

T'aoup B.O., Hewnop O.B., lllesuenxo P.I.
AHaJi3 HeOe3MneK Ta MOCTaHOBKA 3aBJaHHS 3 JOCIIHKEHHS e(eKTUBHOCTI IHHOBAIIIMHIX
3ac001B TaciHHA MOXKEX1 Ha 00’ €KTaX KpUTUYHOT IHHPACTPYKTYPH

Tonosuenko €.B., Xmupos .M., llleguenxo P.I.
AHaJi3 epeKTUBHOCTI IMOYKEXKHOI Ta TEXHOTEHHOI 0€3IeKH 00’ €EKTIB KPUTHYHOT
iH(bpacTpyKTypH 31 30epiranHsi HAaPTOMPOIYKTIB

Koesanenxo /].C., Pywax I.1., [lleguenko P.1I.
3aKOHOMIPHOCTI BIUIMBY HIMPOKOTO KJIacy J00ABOK PEUOBUH Ha IIBUJKICTh TOPIHHS

MIPOTEXHIYHUX CyMilIei

Baspentox Cepeiu
3abe3neueHHs TEXHOT€HHOI Oe3MeKH 00’ €KTIB KPUTHUHOT 1HPPaCTPYKTypH B yMOBax
BOEHHOTO CTaHy
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