JEEPYKABHA CJIYKBA YKPATHM 3 HA/I3BUYAWUHUX CUTYALIIA

YepKacbKHH iHCTUTYT NOXKEKHOI 6e3NeKH
imeHi 'epoiB YopHoOuUIs1
HanjioHa/1IbHOr0 YHiBEepCUTETY UMBLJIBHOIO 3aXUCTY YKpaiHU

«Had3zeuuaiiHi cumyayii: 6e3neka ma 3axucm»

Mamepiaau XII BceykKpaiHCbKOI HAYK08O-NpaAKMUYHOT
KOHhepeHYii 3 MIHCHAPOOHOI0 yuacmio

27 - 28 scoemHus 2022 poky

Yepkacu - 2022



YAK 543.051
H17

PekoMeH/10BaHO 10 APYKY BUEHOIO pajioi0 GaKyJIbTETY MOXKEXKHOI 6e3MeKU
YepkacbKOro iHCTUTYTY N0eXHoi 6e3neku iMeHi ['epoiB HopHo6us HY13 Ykpainu
(npomokosa Ne 2 gid 12 scoemus 2022 p.)

Jlo3BossieThbCo Ny6JliKalisg MaTepiasiB 36ipHUKA Y BiAKPUTOMY AOCTYIII
€KCIIePTHO0 KOMICI€0 IHCTUTYTY 3 TUTaHb TAEMHHULI

(npomokosa Ne 9 gid 18 sxcoemus 2022 p.)

HapzBuyalini cutyarnii: 6e3neka Ta 3axuct: MaTtepianu XII BceykpaiHcbkol HayKoBO-
npakTU4HOI KoHepeHIil 3 MiXkHapoAHOW0 y4acTio. - Yepkacu: YIIB iM. 'epoiB YopHoOUIs
HYU3 Ykpainuy, 2022. - 252 c.

PepakniitHa KoJieris

CagxoBui B. I1. - 1oKTOp HayK 3 AepKaBHOIO yIpaBJIiHHSA, Tpodecop, pek-
Top HanioHa/sibHOrO yHiBEpCUTETY UUBIJIBHOTO 3aXHUCTY YKpaiHU;

I'Bo3ab B. M. - KaHIUAAT TexHIYHUX HayK, npodecop, HayaabHUK YIIIB
iMm. 'epoiB YopHoo6usa HYLI3Y;

MupomHukK O. M. - 1OKTOp TeXHIYHUX HAYK, JOLEHT, 3aCTYITHUK Ha4aJlb-
Huka YIIIb iM. 'epoiB YopHoOuisa HYLI3Y 3 HaBYa/IbHOI Ta HAYKOBOI pO6OTH;

Tumenko 0. M. - 10KTOp TeXHIYHUX HAYK, Npodecop, TOJIOBHUM HAYKOBUH
cniBpo6itruk YIIIb im. l'epoiB Yopuobuasa HYL3Y;

MesibHMK B. II. - KaHgUAaT TeXHIYHMX HAyK, Ha4aJbHUK PaKyJbTeTy I10-
kexxHoi 6e3neku YIIb iMm. 'epoiB YopHoousisa HYLI3Y, eidnogidaabHull cekpemap
KOH(epeHyii;

Bbepe3oBcbkui A. I. - KaHAUAAT TEXHIYHUX HAYK, JOLIEHT, HAa4aJIbHUK Ka-
denpu 6e3neku 06’ekTiB OyAiBHULTBA Ta oxopoHHU npaui YIIb im. 'epoiB YopHo-
ouns HYL3Y, cekpemap kougepenyiri;

Kupuyenko O. B. - f10oKTOp TexHIYHHUX HaykK, npodecop, 3aBifyBady Ka-
benpu noxexxHo-npodinakruyHoi pobotu YIIb iMm. [epoiB Yopuobuasa HYL3Y;

Ilo3peeB C. B. - 0KTOp TexHIYHUX HaAyK, npodecop, npodpecop Kadpenpu
6e3neku 06’ekTiB OyzAiBHULTBA Ta oxopoHu mnpaui YIIB iM. I'epoiB YopHoOuUIA
HYL3Y;

MuraneHnko K. I. - kaHuaaT TexHIYHUX HAyK, JOLEHT, 3aCTYIIHUK Hadya/lb-
HUKa aKyJbTeTy - HauyaJbHUK KadeJpu aBTOMATHYHHUX CHCTEM Oe3leKd Ta
esiekTpoyctaHoBoK UIIIB iMm. 'epoiB Yopuoobusaa HYL3Y;

Kacapym C. O. - kaHuaaT neAaroriyHyMx Hayk, [JOLE€HT, Ha4aJIbHUK Ka-
denpu BulOi MaTeMaTUKU Ta iHpopManiiiHux TexHosorid YIIB iM. 'epoiB Yop-
HoOuis HYLI3Y.

Y 36ipHUKY nojaHi MaTepiasiu JONOBifeHd 3a TaKUMH TEMaTUYHUMH HalpsMaMu:
NPUKJIA/IHI HayKOBi aclleKTH NMPOrHO3yBaHHS Ta 3aN06iraHHsl HaA3BUYaMHUM CUTYyaLisM, 110
NOB’si3aHi i3 MoXKeXaMH; TEXHOJIOTIi MOXKeXKHOI Ta TeXHOTeHHO1 6e3neky; iHbopMalliiHi Tex-
HoJIOTil Ta MaTeMaTH4Hi MoJieJi y BUpillleHH] po6J/ieM nonepeiKeHHs1 HaZiI3BUYallHUX CUTYya-
1il; TeOpeTHYHI Ta IPaKTHUYHI aClIEKTH OXOPOHHU Npalli Ta IMBIJIbHOI 6e31eKH.

© PakysbTet [1b
© YIIIB im. l'epoiB YopHoOusa HYLL3 Ykpainu, 2022



INAHOBHI KOJIETH, ®AXIBII-ITIPAKTHKH,
KYPCAHTHU TA CTYAEHTH!

Big iMeHi KoJieKTUBY YepKacbKOro iHCTH-
TYTYy MOXeXHOoi 6e3neku iMeHi ['epoiB YopHobuis
HYII3 VYkpalHu wupo BiTaww BCiX Y4YaCHUKIB
XII BceykpaiHCBbKOI HAayKOBO-NIPAKTUYHOI KOH-
depeHnuii 3 mixkHapoaHow y4actio «HA/I3BU-
YAHHI CUTYAIIIi: BE3NIEKA TA 3AXUCT»!

Hazn3BryaliHO BaXk/IMBO, 110 PO3TJIAL Npio-
pPUTETHUX NUTaHb Yy rajay3i UBIJIbHOI 6e3MeKH Bi-
JI0yBa€TbCA B NOTYKHOMY HAyKOBO-€KCIIEPTHOMY
cepelOBULLI, 32 y4acCT MpeJCTAaBHUKIB BiJOMHUX
HayKOBUX ILKiJ, (axiBLiB-IPaKTHUKIB, yIpaBJiH-
CbKUX Ta 3aKOHOJABYMX CTPYKTyp, npodeciiHuxX
aconjianii Ta rpoMaZcbKux 06’€JHaHb y paMKax
MiXKraJjiy3eBoro Ta MyJbTHAWCIHHUIIIHAPHOTO Migxo/iB. TaKui KOMIIJIEKCHUHN Mif-
XiJi 06yMOBJIEHO CKJIQZIHICTIO i MacCIITAOHICTIO HASIBHUX MPO6JIEM Y rajy3i MoxKexX-
HOI 6e3IMeKH Ta N0SIBOI0 HOBHUX, HEBIIOMUX paHille, AKi IOTPe6yOTh KOHCOJiAan il
3yCUJIb Mi>KHapOHOI CIiJIbHOTH.

My HazA3BUYAaMHO NMUINAEMOCA THUM, 110 B Pi3Hi POKM aKTUBHUMM y4YaCHHU-
KaMU Iiel koHepeHLii O6y/Ju NMpeACTaBHUKU 3 Pi3HUX KyToukiB Ykpainu, CIIA,
Pecny6siku [losibii Ta iH.

ChniibHUM MOWIYK HISAXiB NPOTUAIl MaclITaOHUM BUKJIHWKAM CbOTOJE€HHS
3abe3mne4ye BAOCKOHAJeHHS HOPMAaTHBHOTO MiAIPYHTH y cPepi LUBIIbHOI Oe3mne-
KU, IPOBeJleHHSl aHaJ/li3y Cy4aCHUX BIMCbKOBO-NOJIITUYHHUX 3arpo3 3 MeTOK BHU-
3Ha4YeHHs ONTHMMaJbHUX HANPSIMKIB PO3BUTKY LIMBIJIbHOI 6e31eKH, po3p0o6Ky cIo-
CO006iB 3aXMCTy MaTepiaJlbHUX i KYJbTYpPHHUX I[iHHOCTEH Yy Cy4YaCHUX COIliaJIbHO-
€KOHOMIYHHMX YMOBax NpU BUHUKHEHHI Ha/I3BUYaHUX CUTYallili, HAYKOBe 06rpy-
HTYBaHHSI CTPYKTYPHU CHUJI i 3ac00iB 3abe3MedeHHs M0XKeXHOI 6e3MeKH, TAKTUKH ix
3aCTOCYBaHHS, NPUHOMIB i c1ocobiB NpOBeJEeHHS aBapiliHO-pATYBaJIbHUX Ta iH-
IIMX HEBiK/IaJHUX POOIT.

BrieBHeHUH, 1[0 BUCBITJIEHHS HOBUX HAaYKOBUX JOCATCHEHDb, KOHCTPYKTUBHI
JMCKyCii Ta BiIBEpTHUH Aiasor, IapTHEPCbKUM MiJXiJ CTaHYTh CBiJUEHHAM HALUIUX
[pardHeHb CIIJIbBHUMU 3YCUJUIAMU CIPUATHA BUPILIEHHIO NPIOPUTETHUX 3aBJaHb
3a0e3neuyeHHs 6e3neKy B KOHTeKCTi pekoMeHoBaHux JICHC Ykpainu cTpaTeriit i3
ypaxyBaHHSIM Cy4yaCHUX TeHJeHIii Ta epeKTUBHUX MexaHi3MiB nmpoTuzil 3arpo-
3aM.

Baxkaro yyacHMKaM KoH¢epeHIil ycnilHoi po60TH, reHepallii HOBUX iJieil B
KOHTEKCTI BUpillleHHs aKTyaJlbHUX TP06JieM IIUBiJIbHOI 6e3neKku!

HavanbHUK

YepkacbKOro iHCTUTYTY MOXKeEXKHOI 6e3neKU
imeHni 'epoiB YopHo6busiss HYL[3 Ykpainy,

KaHAUJAT TeXHIYHUX HayK, npodecop, k
3acayKeHUU npaniBHUK
LIUBIJILHOTO 3aXUCTY YKpaiHy,
reHepaji-Malop CaAy>K0U LIUBIJIbHOTO 3aXUCTY Bikmop I'BO3/]b




ABTOPChKHH IIOKAXKYHK

ACOUBKULL B. coovvvvvevsrssrsssrsssssssssssssssssssssssssans 99
BAGEHKO [].ovevevvrisrssrsssevssissssssssssssssssissns 17,21
1Yo W/, (0 > A OO 7
1Yo W/, (0 OO 7
BACMAHOB O aevevvvvssvsvsvsvevereraraarns 911
BAUWUHCOKULL O.vorveverovrrssrrrssssssssssssssssssssnnns 63
BEOPAMIOK O.uoevrrsrrssrissrnsssssssrisssinssnns 17
BEHEOMOK B .oovvvverirsrssrsssssssssrisssssssssssnes 145
BepencaHCOKULL T....erveerernserneerisssrrnserines 79
Bepe308CHKUTL A. .ovvevverererernssssssssissrnssnns 80
BUKOBQA O ...ovvvvrrersrsrrssrssrssrssssssssssssssssssns 195
BUYEHKO A..oovrvtrersrrsssrsssssrsssssssssssssssssns 116
BAAUIYK O.cooerrevrrrrirssrsrsrnssssssssssasesnens 86
B020MQ3 0. ..ooovvrersrrrsssssrssrssssssssssssssssssns 210
BOUKO Oovevrovvrsrirsrssssssssssissssssssssssssssssasssnns 13
BOPUCOB A. coevrrrererersrirssssrssrsssisenns 102
2Y0) 10} 4 O 82
BABPEHIOK C. ooovrrvrererererrrssrssrsrssrssenns 194
BACUNBEB A...evrevevsrsrrssrssrssrsssssssssssssssnsns 64
)10 Tt T 12 =0 1 195,232
BACUNBYEHKO O..coovovrrvrrssrirsrsssssssssssssisssnns 15
Be0YAQA C.nrrrrivrrsirririsssirsserisssenns 127
BAACEHKO €...vrvrrrererrvrsirssrssssrinenns 232
) 210121,30 7 84,202
TANOHEHKO Q. cuuerevvvrrssrssrsrssrssssssssssssnsns 25
8030 B ...oovovrerrssrirsrssssssssssisssssssssssssssees 198
TOAIKOBA Cneevvsrrsrrsrrresvssrssissssessesssssinns 188
FOAYOCUD I .o 219
FOHYUAD Cooevrrrrrrrersrsrississsssrsrisenns 200
TOPOAHD []..oovoiereirirssirnserisssrissserisserisssenns 171
TOPEHKO JL.uovesversrsrrsssrsssisssssssssssssssssinssens 45
T'opHOCMAND C. .o 171,184
I LTE0) X L L 68
TPYUWOBTHYUYK O .oooreirereririrnirserssrinirnes 27
TYAUK JO.rsirsirsisirsirsisssisirsirssissssisisnes 37
TYDHUK Aorrereesersirsensssisssisessensens 199
A [ 2 1,13 > T 39,58,128
W[ 22070 O 39,58,128
W/ (0] ) 2o B O 46
JIEMKIB A.oesrsrrverresessississrsesessissinns 219,230
JEHOAPEHKO Bi.....cooeeeeeeerererrrerirerisseranens 200
JeHOAPEHKO FO. ..uurvvrvrrrerrsrirsrnirrinns 86,87
JEPKAY A. .ocrersvrirvirsirsinssnissirsirsens 202
JIUBEHDB B ...ooeeeveeverssrssreernenesninnns 21,86,89
JIOPOBA O....ooverrrserrsirissserreerisssenins 33
JHIOCHKO T.ooooeesvevrssrsseserssrssssssssssssssssssssssssens 91
H06pocmat O.....eeververrerrrsrirsrnns 17,92,125
W/ (15) 0 L O 19
A (0¥, 00770201V {0 92

~ 4~

JOUEHKO O. ooevrervrrrssrssrnrssssssssssssnnns 21,89
JADIHCO Buooeevverssrrsrsrisssisssisssssssssssnes 125
JYVOTHIH [l.oooireirrreirissiirssirissssssserisssenns 23,25
JAUEHKO E.nooevrvrssrsrrsrsssssrssssssssssssissinns 35
EMENBIHEHKO C.covvrvrvvrvesevsrssrisrsssesssssssisnns 175
EPEMEHKO C...vorvvirersrrsirnsirssirisssissisissinnss 230
HKUXAPEB O. errrerserririssrsernranns 188
1010 [=17 1230 < 205
1011200 1 5 94
11771, I I S 94
SEMATHUU A. covvvvvsriisisevsrvsrssrisssssssssssssissins 200
3eMASTHCOKUU ON€2.cuvvrviriirsisivsrssrinn, 54,96
3eMAAHCOKUU ONEKCAHOP . ..vvvrsrerririrsrenss 54
306CHKO O. ovvevvvrsrissisivsrvsrssrssssssssssssssssissas 96
10X, 00) 11 Lo I 35
LT o 97
IABYEHKO H. cooovvvvevvrsrsvsvsrvssrsvssisinns 37,74
Kapnog A....eeercverserssvssrssssssssssssssssnns 215
KUupu4eHKO €. ....oerverrsirrirrsirsirnsirsines 172
Kupu4eHKO O. ...eeveveererersrrirrsrssrnranens 27,33
KAUMACD Peevvvesiessvesisivsisisessessines 29,56
KAIOUKO P ooeevvsvvsrssrvsssvsrssvsrssissssissisnns 31
K0BANEHKO B .evvvevvvvvvvevevsrssisrsessssssssnsines 92
KO0BANCHKO Coevvvvreervrrssrssrssrnessssssssnsens 99
KOBAMUMWUH Buvervvirsvvirsvissrsisrsssrsssnnns 172
D020 1,1 ) 2 175
K0BANBOB A..eevveressrsrvrviersrsrsnirns 101
D CoT=1511 Lol 1) > A 33
KOOPUK A.ooovevssrrerserssssssssssssssisssissnns 102
D LU0 321120 o 27
KOAECHIKOB []. coueveeeeererrersevrnenirssrssrsnsrnenns 105
KOACCHIKOB €...avevvvvsrvssressrsssrssinns 105
Konauo8 M. ....eeeveervissrivirisrersvsrisnsnns 143
KONUA B coevvtsvvvsvvessisrssissssissssssssssssssssssanes 80
KOPOOKIH Bi.....voereiriniirseerisssrinserinssnnns 207
Kopoab0o8a O. ... 74
KOCCE Auesvsvesrvesrvsssvsssvsssisrssisrisins 35
KoCcmeHKO B. ... 210,212
KOCMEHKO T .oovvvrvevrrvevsrvevnrsessrsesssnsssssssssnens 198
KocmupKa O....coeoveevirvirsirsinsrnirisirns 107
Kpageyw ... 108,110
KDABUEHKO P 37
KpagueHKO 0. .....cvcnsinirnirsirrsiirirans 97
Kputdmans [eeeevesesersrrsssinsrssrinenns 214
Kpymob M. ...vrvirsirscnsinirsirscrsianinons 39
KYBUK A coorreererreersersecrsersscnsininens 175
KYAAKOB O. ..o 113
Kyaioa A. e 46
KYAiya O...eeeeeeevirrirsesevrirsirsenens 41,43



KYNHEBUY JL.c.ooeeeeeerirerererrerrsinersraseisenns 223

Kycmog M. ....eeeeevervrrerrsnrnsrnirns 177,215
Kymamenao3e 3.......oncrovscersncerann. 45
V(o =3 o 181
JTIEBUEHKO I1...uousevverervesvsrisrsrsesrisssrssssssinsns 217
JIUMOBYCHKO A. .oeevrvevirvevirvevirseiirnens 199,236
JIVYCHKO [O. oo 21
Matibopo0a A. .....ceoveervnserossirissirissserinss 46
117 (17 T5T0) 11010 Lo 1) <N 47,49
MAKCUMEHKO M....eesvvevesrvevsrrevsrnesssnesssesssseens 9
MAKCUMOB []. covvvrvrsrrrrsirssrssrsrsssssssssssssessses 15
D (o ;1o 0o 1113 B (S 116,125
1 (o1 1o 10170, B/ 118
MEABHUK Buoevvrsrvesrirsrsessisisrsessssinnns 219,232
MEABHUK O.oeevvvvrvsrvevsrseisssessssssssessssssssseens 221
MEABHUK Poeevrsrvevesvissrsessssisssssssissssisens 221
MuzaAeHKO Kvvvvvevsessesesesesesssesesens 70,94
MuzaneHKO O..vvvevvevevsvesviererns 138,140
MUKUMEHKO []. ccovvvrrrrrsersenrssrssssssssssessssssnns 107
Mupaopo0 O. .....evererrrrsrrssrssrsssssssssens 50,52
MUupOWHUK O. ..coereevrscrririrscrsssirsersines 54,96
MuxatinoBa A. .....vervsissvsevssississnns 207
MOAUAH A.oooevevsvesrvevsrsevsssessssssssessssssssseens 171
MOPO3 []..ovovirvirvirsirssinirsirisirssisssisisisiranens 140
MOPO3 O coevrerrerrrrrirrersrsrsissssssssssssenns 102
MOCOB Cvvevrsisrsevsrsivsrsessisrisssssrsssssenns 121
Hazapogeyps O..........roeonsirovienseranines 179
HOAAUCBLKO M. .ooevevvsrvevsrvevsrseisssssssessssssssseens 222
HeKOPA O..ervervcsvsirvirsirssinsssissisnens 123
HECEHIOK Jluevesrvsrsirssrssseississsssissssssssssssissas 56
HIHCHUK B ovovevvvtvvvesnsesssesssssssssssssssssssanns 97
HIKYAIH O..oveirvirsinsrvirsirssinsssissirnens 19,97
HOBAK C.oovvevvvrvvsrssrssrsesevsssssissssssssssssssssins 125
Hag20p00UEHKO Ci.....cooeerereerereerireerisienns 141
D5 (0000 X0 3 S 182
HYSH3IH Bh..oooverrirsirscnsessississsensssisisnes 46
HYAH3IH O..oovoreerirrersrrierinns 68,82,91,127
OBOSHCOKUUL B covvvvvvsrsirsersesessssssssssssssssissns 128
OOUHEUD A. .eovevvveerrssrrssrssssssrssssssssssnnns 29,56
ONTHUK B. covrvevevivsrssrsssesevsivsrsssssssssssssonns 11
OHUWYK A coooereeeeerreereerseesserasssssesassennns 145
OPCA B. coovirvirsirssirsrsirsirssisssssssissirsens 31
(0o 16 173130 L 224,226
(076) 1010 17 T Y- 1 L G 131,133
(0)107 010277 O 47,49,101
TIA3EH O..ooevevvvrsvsrsvisrssvssssissssssssssssessssessssesns 179
HapmaAsiH C.neevervirscrscnsrsirsirens 207
TIAUICHIOK Oh.ueevveevvvessesrsressresvsrsssrssanns 58
T1ACUIKO Meesesesesesesesesesesesesesssesssesesens 61,63
e UNEHKO M. ....ueeeevevvervivrseiranns 181,182
J ) =] 1 2 VO 91

[1emyX08a O. .......ceevererersersrrrsirssrsrarens 184
TTUPO208 Oh...eerrrsirirererriirinserssrineanes 64
TI030€EB Cuursvvrirsssssivsrisrssrsssssssssisssssisnns 19
[IOHOMAPEHKO €. ...oeveererrrerirrirssrisearens 116
TIOHOMAPEHKO P. ...coervvrirvirsirsirrsrinirnns 99
[IpUOAMEKO B ...ooriririirreirissserneirissinnns 179
[IpucsxrcHwOK B. ............... 135,224,226,228
[IPYCOKUTL A. coorvveerreirinsirirsirisiiranes 195,230
TIYDOCHKO P .oooveevrerrrrsrissrissrnsrssisnsinnns 101
TIYCMOBUU M...ooverererrrrrrrrsrissrissrssinsinens 125
Ilycmo8im M.....covvircvircsissisirsirsirnnns 116
PAUKOBA M..uuvovsrsersesevsrisrssrisssressssssssssissns 137
PauikeBUY H. ......ccoovvvrvvvesririsenesrinns 234,238
POMAHEHKO A..vvrvvsrvevirsvvirsesssrisssssssissinns 205
Pomap B. .. 138,140
PYOAKOB C. ..ooovveriirissirissirissserinsirissseranss 66
PYOCUIKO Leoeeerersrerirserssrissrnsrnsinnns 123,141
CABUECHKO OICCS . cvvrvvvsrvevsrnssssnssssssssssssssnssssnssns 7
CABUEHKO O. uvervvervvisrvsrsrsssrisrssssssissssins 143
CAMYCHKO Tuvvvvrvrevvvrsrisrssvsssssssssssssssssnssssnssns 68
(000 16 LTEL I s 202,221
(000} L0 X O 198
CeMUYAEBCOKUUL C.nnrovverereerenrrereens 224,228
CeHYUXTH [O. ouvvvvvvrvrvirsrvesrvsrsisssiississnens 87
CUOOPEHKO Bioovevverrrsrrsrsirssrssrssssssinnns 230
CUOOPUYK O. ..vorevveeriresirnserisssersserisssssneens 50
(0010 ) 11 1 T 123
(01 1571,00 1= 1 0 S 188
Ckopo6a2amobKO T ....ceeveerereierreerirsirranee 195
(000 0T 1710131 A 187
(04 11 1o Lol 23 OO 105,137
CINMUAUK Lovveveevvesveesiesisressesssssssrsssseas 145
CMPINCUDB B .ooeeverrrrserssrerseississrneanns 187
TaBpesb M.....eovircvirsirssinssnirsirsirsens 212
TUMOUIEHKO O aueerveervvvirsrssrsssrsssrissinns 145
TUMEHKO O. covrvrrvvvsrversrsesssnsssssssssessssessssesns 102
TUWEHKO Bhaessstrvsesessssssesessrssissinns 232
TUWEHKO O. ceeeeervererreresnrssrssssernesessssssssens 70
TIMAKOB €. ..evvvvrvesrsrisersririssrssssssissnsens 234
ToBAPAHCLKULL B.......covvvveerirsirrrserisinnns 146
TOMEHKO B ..ovevvrsvvresevsesrissssissssissssisssssssssnes 72
TOMEHKO M. .oueeeeervevvivesvirsrsririirsrsrssissrssssisns 72
TPUBYO Bh.eeerereerreriseerssriseeraserans 47
TDYWIOB H. ceoererereerreriseeriserans 52
L2510 1%z L1 I O 177
L2171} O 188
XAMKOBA L. ceevvervevvsvvivrsrsrirvirsrsririsssssanns 148
KUNCHSIK A ooeevvveesvevirvevsrsvssssvsssssssssssssssnas 27
XUNCHSIK B ovvvvevvvvvevsvevsssvssevssssssssssssnenns 236
XOMEHKO M. covevvvsreirvrsrvrvirsrsririssrssinns 148
XPOMEHKOB [].ccovervesrrrerrrrsinsrsrissinsinssssaneans 74

~5~



LUZAHKOB A. coeoevevvvvrvesrsevsrvevssnevssnesssessssnsssseens 7
R 2] 71211 o b: (o B <o 49
YepHEHKO O. ..cruvvrsirnirrsirsssissirsisississsises 217
YEPHUUL P c.oeevrerersrsrisirserssnsssssenns 127
YepKABCLKA O......covvervvervsirrsirisirissirssisissirans 70
R (0] 11 T0X, 5 11 K 3 (O 80
3 7L0] 1T I OO 121
LIKAPAOYPA L. ..coorereierreirirsirrsserireirisienes 151
J 1231 o § O 86
HJOAOKOB E. .oeovvrvvsrrevnrnevsrnesssnssssnesssnens 238
FOPUEHKO K. .ourvirrsirsirrsirsirnsirsisinsinans 43
APMYD A ooeerstssrsssssrssssssssssssssassnnes 31
AKIMEHKO M..ooreoevvirirsrsinirsinsisssssinnens 228
Martin AGUErd ....eoirosseonsersines 161
AIWVATCZ A oooeeereeeerseeseerseriseernssinens 153
Bychenko A.....eoncerinirsniirssirissienns 161
Chubing T.......ceoeverereennn. 154,156,162,169
DanyIchenko N........oeesveonsrnsrenssssssnenns 154
DEMDSEY N....oovevereerirsierssirissirsssserissesisssenas 153
Dyadyushenko O..........erennrersrssernenns 190
Fedchenko S. .....eeeeeonsersssrssrisserinsrnnns 77
[ €0 FYolo 161
KAPQIO P. ooeeevrersrrsrrssrssrssssssssssisssisssnns 77
Khizhnyak A. .....ocevveerseerseirsssersserisienns 190

KOSEENKO Tuvveeseseevessseeivsssisissvssesissssns 240

KOVDASA V. covrvevrrsrrirssrsrissrinsrissrisssssinnns 190
Kropyva M.....cosiessirsirssirsirssirsines 159
Krupka Ya. ..eeeevevsersvrssssvssrssrnssnsinns 240
Kyrychenko O. .....ceovceoneersnierrecrrsinnns 190
Lahodzinskyi M..........eronicronecrnsinnns 156
Chris Lautenberger ... 157
Maiboroda A......eeeesseissiissrisssssirssisssnns 159
Meacha@m Bu....ooserssvssrssrcssisssisssinsnes 153
MEINTK V.orevserrerrsrerrrssrissrissrssssssssssssnes 190
NEKOTA Vrrvrrserrssrssrssrssirssirsssssssssssssssssssens 164
NESEN Lo rsrsissssssrsrinenns 166
NUIANZIN V. oovrsrrrrrrrsrssresrssssssssssrisenns 159
Panchenko S.......ossevsseonsrissrsserssinsnns 161
ParchanskKi J......oeoveovsvsesseessissrssssnenens 240
) 2LoY A0 L 1= T3 VAN YT 77,166
NYo 01010 1710 2 OO 162
ToMileNKO O...eeeeeveverrsrrsrsssrssrssrsssssinnns 73
Frantisek Vran@y ... 164
Zuzana Vranayovda............os 166
L 123 L3V VA 192
Yeroma O..eeveevseeeesssesiesssesinnns 159,169
/01 (e B\ O 164



1ii i BUpOOGHHUIITBA Oy/1iBEJIbHO-MOHTAXXHUX POOIT; CTymNeHs arpeCMBHOCTI HaBKO-
JIMIIHBOTO CepelOBUILLA 10 BITHOLIEHHIO [0 BOTHE3aXUCTY i MaTepiasly KOHCTPYK-
1ii; HeoOXiAHUX TEPMiHIB IpOBeJleHHA POOIT; eCTeTUYHMUX BUMOT 10 KOHCTPYKL.

3a BiANOBIAHOCTI yMOBaM 00'€KTa AEKiJIbKOX CIOCOOIB BOrHE3aXUCTY, MO-
JlaZblUAM BUOIp 3/iCHIOETHCA 3 ypaxyBaHHSAM JJOBTOBIYHOCTI 3ac06iB BOrHe3axu-
CTy, PEMOHTONPUJATHOCTI 3aC06iB BOrHE3aXUCTY, JOCBiJly 3aCTOCyBaHHs 3aco0y
BOTHE3aXUCTY Ha IHIIUX 00'€KTaX, BAPTOCTI BUPOOHUIL[TBA BOTHE3aXUCHUX POOIT.

Bubip KOHKpPETHOro TUIy BOTHE3aXHMCHOTO CKJIaAy i MaTepiasy micias yTo-
YHEHHSI ONTUMaJIbHOTO CIOCOOY BOTHE3aXUCTY JJiSl JAHOTO 00'€KTa NPOBOAUTHCA
LIJIAXOM MOPiBHAHHA TEXHIKO-eKOHOMIYHHMX MOKaXXYUKIB MaTepiasiB, HasgBHICTb
Jirouux cepTU(ikaTiB Ta 3BiTIB Npo BUNPOOYBAaHHS Ha MOTPiIOHY BOrHE3aXUCHY
ePEKTUBHICTD.

BifnoBiHiCTb BUMOraM NOXeXHOoI 6e3MeKH, IKi BCTaHOBJIEHI y HOPMaTHUB-
HUX JOKYMEHTax, NiATBEpKYIOTbCA [JI1 KOXXHOIO KOHKPETHOIr0 THUIly BOTHe3a-
XMCHOTO CKJIaJy Ta MaTepiasy 3a gomnomMmorow Buzaadi CepTtudikaTy mnoxerxkHol
6esneku. CepTudikaT € 060B'I3KOBOI CKJIaJOBOKW YacTUHOW «CepTUdikaTa
BiMoBiAHOCTI A/ NpoAyKIii i mocayr y ranysi noxkexxHoi 6e3neku». [lyis 3acobiB
BOTHE3aXUCTYy CTajJieBUX KOHCTPYKLiM cepTUdiKalliiHi BHUMOIM BCTAHOBJIEHI
BiAOBIZIHO /10 HOPMATHUBHUX JJOKYMEHTIB [4-5].
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Mupzopoo 0., kaHdudam mexHiYHUX HAYK, cCmapwull HaQyKogull cni8po6imHUK,
Tpywos A1,
HayioHasvHull yHisepcumem yueginbHoz20 3axucmy YKpainu

AHAJII3 METOZIIB BUBHAYEHHA ITOKAKYIHKIB MOXKEXXHOI HEBE3NEKU
MATEPIAJIIB TEIVIOI3OJIALINHO-OIIOPAAXKYBAJIbHUX
PACAAHUX CUCTEM

3rigHo ctanzapTy [1] noxkexxHa HeGe3MeKa peYOBUH Ta MaTepiaJiB - Lie Ccy-
KYIHICTb BJIACTUBOCTEH, L0 XapaKTEPU3YITh iX 3JaTHICTb O BUHUKHEHHS Ta
noumupeHHs ropiHHs. [lokexxHa Hebe3neKa pe4YOBHUH Ta MaTepialiB BU3HAYAEThHCS
NMOKa3HUKaMHM, BUOIp SIKHX 3aJIeXKUTh Bijj arperaTHOTro CTaHy pedyoBUHU (MaTepia-
Jly) Ta YMOB IX 3acTOCYBaHHS. [loka3HHUKM MOXKeXHOiI Hebe3MeKH pevyoBHH Ta Ma-
TepiajiiB BU3HAYAIOTh 3 METOI OTPUMAHHSI BUXIAHUX JJAaHUX /I PO3POOKH CUC-
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TeM Mo 3abe3NMeYeHHI0 MOXKeXHOI 6e3neKH BiAmoBifHO BuUMOT [1], OyAiBeJbHUX
HOpM i mpaBuJ, kjaacudikalnii HebGe3MeuHUX BaHTaXiB, BU3HAYEHHS KaTeropii
NpUMillleHb i OyIMHKIB 3TiJHO BUMOT HOPM TE€XHOJIOTiYHOI'0 IPOEKTYBAHHS TOILO.

Ockinbku ¢acapHi cucTeMHu B YKpaiHi Bxke Iodya/id LIMPOKO 3aCTOCOBYBa-
THUCs, aJle [Jis NI0Ja/bIIoro iX pO3BUTKY He BUCTAYya€E Jep>kaBHOI HOpPMaTHUBHOI Oa-
3H, fIKa peryJitoBasa 6 ix 3acToCyBaHHS, TO Ha TeNepiliHiil Yac € oAMH HOPMATUB-
HUH JOKYMEHT, IKUM perjaMeHTy€ BUNIPOOYBaHHSA Ha MOIMUPEHHS BOTHIO TEIJOi-
30/I1LLiIHHO-0N0PAAXKYBaJbHUX (acaJHUX CUCTeM OYJUHKIB i cnopyz, 1o nepej-
6ayeHO i NPOBOAUTHCA 3a TUMYACOBOI METOJUKOK PO3p06JieHOI YKpalHCbKUM
HAyKOBO-J0C/JiHUM IHCTUTYTOM LIUBIJIbHOTO 3aXUCTY.

OTxe, roptodi 6yZiiBeJIbHI MaTepiaJiu, iKi BAKOPUCTOBYIOTbHCS AJIS YJIAUITY-
BaHHA TeIJIOi30JIALiMHO-0N0pA/PKYBaJIbHUX pacaJHUX CUCTEM OYAUHKIB i clopy [,
BUIIPOOYIOTh Ha MOIIMPEHHAM NOJIyM'sl IOBEPXHEI, KA MNOJIJNAETbCA HA YOTUPHU
rpynu: PII1 (He nmommproroTs); PII2 (1okanbHO nowmuprowoTs); PII3 (momipHo no-
mrprotoTh); PI14 (3HaYHO MOUIKUPIOIOT).

['pynu 6yzaiBe/lbHUX MaTepiasiB 3a MOUIMPEHHSM I0JyM’'si IOBEPXHEIO BU-
3HAYalTh /Il IOBEPXHEBUX LIApiB KOHCTPYKLiM I BCTAaHOBJIIOTh 3a pe3yJ/ibTa-
TaMU BUIIpOOyBaHb BifnoBigHo 10 [2,3].

dacaaHi cucTeMu OYAUHKIB i ciopy/, - 1je KOMIIJIEKCHE KOHCTPYKTUBHE pi-
LI€HH4, 110 IpU3HaYeHe JJIdA MiJBUILleHHA TelJIOTeXHIYHUX [NOKAa3HUKIB CTIHOBUX
KOHCTPYKIil, 3aXHUCTY KOHCTPYKIIiM BiJ BIUINBY OTOYYIOUOrO CepeJOBUILa, 3a6e3-
neyeHHS HOPMATHBHOIO MiKpOKJIIMaTy NpUMillleHb Ta HaJlaHHA dacajaM OyuH-
KiB i cIIopyZi eCTeTUYHOT O BUTJIALY.

Ha TenepiuHii 4ac B YkpaiHi IMPOKO 3aCTOCOBYIOTH pacajiHi CUCTEMH CY-
LIJIbHI 3 ONOPAJXKEHHAM LITYKaTypKOI Ta CUCTEMU 3 BEHTUJIbOBAHUM IOBITpPA-
HUM MNpomapKoM. KOHCTPpYKTHMBHO CHUCTEMU 3 ONOPAKEHHAM LITYKaTypKOIO
CKJIaZIal0ThCA 3 1IAapy TEIJIOBOI i30J1ALil MPUKPINJIEHOro 0 30BHIIIHLOI CTiHU 3a
JIOTIOMOI 010 KJIEMOBUX PO34YMHIB, 3aXMCHOTO IITYKAaTYpHOr'O LIapy, apMOBAaHOI'O
M0JIIMEPHOIO CITKOIO Ta 03/106/110BaJIbHOI'0 MOKPUTTS. B AKOCTI TensioBoi i3o/s11il
y TaKUX CUCTeMax 3a3BUYall BUKOPHUCTOBYIOTb MiHOMOJICTHUPOJIbHI MIUTH. Bax-
JIUBMM MOKa)XYUKOM, 1110 BU3HA4ya€ Oe3MevyHicTb Oy/iBHUITBA, € 3aCTOCYBaHHS
AKICHUX Y MacOBOMY iHJlyCTpia/ibHOMY OYAiBHULITBI KOHCTPYKIiHHUX 1 03,006.110-
BaJIbHUX MaTepiaJiiB i BUpOOIB.

KinbkicHa oliHKa SKOCTi MpoAyKIiii, TOOTO BCTAHOBJIEHHS YMUCEJbHUX 3Ha-
YeHb MOKA3HUKIB IKOCTI 3aCTOCOBYETbCS B Pi3HUX 00J1aCTAX AJ51 BUOOPY ONTUMa-
JIbHOT'O BapiaHTa (3 [esKOro 4ucjia MOpPiBHIOBAHUX), AJI1 BUBYEHHS JMHAMIiKU
B/IOCKOHaJIEHHS IKOCTI, IIJIaHYBaHHA i aTecTanil akocTi npoaykuil i T.n. AkicTsb -
CKJIaZiHA BJIACTUBICTb, CYKYIHICTb BCiX QYHKI[iOHAJIbHUX ¥ €CTETUYHUX BJIACTUBO-
cTel MaTepiany (BUpoOY), 110 CHPUYUHSE MOr0 3/JaTHICTh 33/J0BOJIbHATH IEBHUM
BMMOTaM BijIOBiHO /10 KOTO MPU3HAYEHHS.

ByiactuBocTi OyZiiBe/IbHUX MaTepiasiB i BUpOOIB 3a ix Npupoo10 Kaacudiky-
I0Th Ha TPU TpynHu - ¢i3WyHi, MexaHiyHi i xiMiuHi. Takuil po3no/ij MWHUPOKO 3aCTOCO-
BYETbCA [1J1s1 BUSIBJIEHHS 3aKOHOMIPHUX 3B'sI3KiB Mi>k Oy/10BOIO i BJIaCTUBICTIO pevo-
BMH Ta iHIIMUX JOCAIIHULbKUX | MIPUKJIAAHUX LIiJIEN.

Jesiki ¢iznuHi BaacTUBOCTI OyJiBesbHUX MaTepiasiB i BUp0o6iB BU3Haya-
I0Th IX BaXXJIMBY QYHKIiOHA/JIbHY BJACTHUBICTb - TEXHOJIOTIYHICTb ¥ 3aCTOCYBaHHi,
1110 XapaKTepu3ye 3py4HOCTi poOOTHU 3 MaTepiajioM (PyXJUBICTb, TBEPAICTD, MJiB-
KOYTBOpeHHs $ap6, eJlaCTUYHICTb, THYYKICTh PYJIOHHUX 03/006JII0BaJIbHUX i MOK-
piBeJIbHUX MaTepiasiB, CTPOKHU TYy»KaBiHHS TillCOBOTO TiCTa).

[lig MexaHIYHUMU BJIACTUBOCTAMU MaTepiaiB po3yMilOTh IX 3[aTHICTb YU-
HUTH omip AePpopMyBaHHIO i pyHHYBaHHIO (BiZOBiIHO 0 MPYHOTO ¥ MJIACTUY-
HOT'O MOBO/PKEHHS ) MiJ| Ai€t0 30BHIIIHIX CHJI.
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XiMiyHI BJIaCTUBOCTI MaTepiasiB XapaKTepU3yIOThb IX 3JaTHICTb YMHUTHU
omip Aii XiMiYHO arpeCUBHOTO Cepei0BHIIA, 1[0 BUKJIUKAE B HUX 0OMiHHI peakil i
NPU3BOJATD 0 pyMHYBAaHHSA MaTepiaJliB.

TakuM 4yWHOM, MpoaHas/i3yBaBLIU BJIACTUBOCTI OyJiBeJIbHUX MaTepiaJis,
1110 3aCTOCOBYIOTHCA NPH yJALITYBaHHI TEIJI0i30JIALiMHO-0NOPAKYBaJTbHUX CUC-
TE€M HaMH BCTAHOBJIEHO, 1110 X OI[iHIOBaHHS 3 TOYKHM 30py MOXKEXHOI Hebe3NeKH
3[IMCHIOIOTh IIJIIXOM NpPOBeJIEHHS JIabopaTOPHUX BUNPOOYyBaHb MaTepiaJiB, 110
BXOJSATh 10 iX CKJIaJly, @ TAKOX MPOBEJIeHHSIM HAaTYPHUX BOTHEBUX BUNPOOYBaHb
KOHCTPYKIIiK B LjiyioMy [4-5]. Y po60Ti [1] 3a3HaueHo, 1110 oKeXHa Hebe3neKa CU-
CTeM 3 BEeHTHUJIbOBAaHUM MOBITPSHUM NPOLIAPKOM 3aJIeXKUTh Bif| MoXkexkoHebe3Ie-
YHUX BJIACTUBOCTEU MaTepiasiB, 10 BXOAATH A0 IX CKJIaJAy a TaKOX BiJi KOHCTPYK-
TUBHOTO BUKOHAHHS CUCTEMH B LjijioMy. PacasiHi CUCTEMU 3 BEHTUJIbOBAHUM IIO-
BITPAHUM MPOLIAPKOM CKJIAJAKTbCA 3 eJIeMEHTIB KPINUJIBbHOIO KapkKacy, Liapy
TenJI0i30J1ALil, BOJIOr03aXMCHUX MaTepiasiB Ta JUYKYBaJbHOI'O 3aXMCHOIO 11apy 3
Ler/y, [piOHOMITYYHUX KaMeHiB, IJIUT, NaHeJel, KaceT, cauiHry toio. B cucre-
Max TaKOro TUIy BUKOPUCTOBYIOTb TEIJIOI30JIALiI0 i3 MiHepa/JOBaTHUX IJIUT, a60
IJIMT i3 CKJIAHOTO LITANeJbHOr0 BOJIOKHA.
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MupowHuk 0., 00Kmop mexHiYHUX HAYK, npogecop,
3emasaHcobkull Onez, 00KMop mexHiYHUX HAYK, OYeHM,
3emasHcovkull Onekcandp, kaHoudam mexHiYHUX Hayk, doyeHm,
Yepkacwvkull iHcmumym nodcexcHoi 6e3neku imeHi I'epoie YopHobuas
HayioHasbHO20 yHI8Eepcumemy yugi/ibHo20 3axucmy YKpaiHu

MIJXIJ 10 BU3HAYEHHSA CITIPOMOKHOCTEM
OB’€IHAHUX TEPUTOPIAJIbHUX TPOMA/L Y CPEPI LIUBLJIBHOTO 3AXUCTY

3abe3neyeHHs peaJizallii Aep>kaBHOI MOJITUKHU y cdepi LIMBIILHOTO 3axuC-
Ty Ha perioHaJIbHOMY PiBHI 3/1iCHIOETbCSA TEPUTOPIa/IbHOIO MiZICHCTEMOI0 EAMHOI
Jlep>KaBHOI CUCTEMHU CJIY>KOU LIUBIJIBHOTO 3aXUCTY, [10 CKJIaAy KOl BXOAATH JIaHKH
06’elHaHUX TepUTOpiasibHUX rpomay [1]. CoiJibHUM AJS BCiX TepUTOpiaJbHUX
rpomMa/i € HasiBHICTb IPpOMa/isiH, Cy0’€KTIB roCrnoZaploBaHHS Ta iHCTUTYTIB I'po-
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