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Tapaoyoa /]. B., kano. mexu. Hayx,
Hayionanvnui ynisepcumem yuginbHozo 3axucmy Yxpainu

PO3POBKA AJITOPUTMIB ®YHKINIOHYBAHHS IPOT'PAMHO-TEXHIYHOI'O
KOMIIVIEKCY MOHITOPUHI'Y TA YIIPABJIIHHA BE3IIEKOIO
HNOTEHIIMHO HEBE3IIEYHUX OB’EKTIB

Ykpaina 3a nacuuenicmio mepumopii npomuciosumu 00 €kmamu 8 yiiomy ma nomeHyiuHo

Hebe3neuHuMu 00 €EKmamu 30KpemMa GUNEPedd’CAE PO3BUHEHI €B8PONEUCHKI  0epiicasi,

momy

npobnema 3abe3nedenHs ix Oe3neku i HAOIHO20 3aXUCMY HACENeHHs 8I0 HAO3BUYAUHUX CUMYAyill
MEXHO2EHHO020 XapaKmepy HA CbO2OOHI € AKMYaIbHOoW. Y pobomi nposedeHo anauniz 00cCniodHceHy,
npucesueHux npoonemi zabesneyenHs mexHo2eHHoi be3neku npomuciosux oo ’ekmis. Pozpobneno
ma auanimuiyHo OOIPYHMOBAHO ANCOPpUMMU (YHKYIOHYBAHHSA NPOSPAMHO-MEXHIYHO20 KOMNJIEKCY
MOHIMOPUHSY Ma YNPAasIiHHA 0e3NeKol0 NOMEHYIHO Hebe3neuHUux 00 €Kmis.

Knrwowuoei cnoea: naoszsuuaiina cumyayis, nomeHyitino Hebe3neuHull 00 ‘€km, MOHIMOPUHe,

mexHoz2enHa be3neka, ynpasuiHus 6e3nexkoio.

IlocranoBka mnpoOJsemu. YkpaiHa 3a
HaCUYEHICTIO TEepPUTOPIi MIPOMUCIOBUMU
00’eKTaMH BHUIIEpEIKAE PO3BUHEHI €BPOMEHCHKI
JepkaBu. 3HAYHY YaCTUHY 3 HUX CTaHOBIIATH
noTeHiiitHo  HeOesneuHni o00’ektu  (ITHO),
MOB’s13aH1 3 BUPOOHHUIITBOM, TNEPEPOOKOIO Ta
30epiraHHsIM CHUJTBHOTIFOYHX OTPYHHUX,
BHOYXOHEOE3MEUHNX 1 MOKEKOHEOE3MEUHNUX
pedoBuH. Ha cworomui [lepkaBHu peectp
00'exTiB  mmiABHINEHOI HEOE3[MEKH  MICTUTH
JOKJIaJHI BIiTOMOCTI Tpo ToHam 23 THC.
00 €KTIB, 10 YHMCJIA SKUX BXOJATH MPOMHCIIOBI
MIPUEMCTBA, IIIaXTH, Kap €pH, MaricTpajbHi

raso-, HagTO- i IIPOTYKTOIPOBOIH,
TIAPOTEXHIYHI CHOPYAM, BY3JIOBI 3alli3HHYHI
CTaHIlli, MOCTH, TyHEJi, HaKONUYyBadli Ta
MOJIrOHW  TPOMHCIOBUX  BIAXOMIB,  MICIIA

30epekeHHsT HeOe3NMeYHuX pedoBUH ToImo. [1].

HaiiGinpmra 11X KUIBKICTH pO3TalioBaHa Ha
teputopii  JloHenpkoi, JIHIMPONETPOBCHKOI,
3anopidpkoi, XapkiBcbkoi Ta  JIbBIBCHKOT
oOJacre. B OCHOBHOMY, e

noxxexxoneoesneuni (41%), BuOyxoHeOe3neuHi
(37%), ximiuno Hebe3neuHi (7,9%), paaiaimiiitHo
Hebe3neuHi (2,1%), rinpoanHamMiuHOHEOE3MeUH1
(1,85%) Ta Oionmoriuno Hebesneuni (1,8%)
o0’ekti [2], TEeXHIYHMI CTaH TMEpPEeBAXKHOI
OUTBIIOCTI  SIKUX noTpedye CYTTEBOTO
oHoBneHHs. [Ipo 1e cBiguaTh 1 CTaTUCTU4HI
naHi, amke y nepiog 3 2012 no 2016 poky B
YkpaiHi MIOPOKYy B CEpeIHBOMY Ha TaKHX
00’eckTaXx  BUHHKAJIO 125  Ham3BUYaAWHHUX
cuTyaui (XiMiuHe 3a0pyIHEHHS JOBKULIA,

MOXKEeX1, BUOYXM TOIIO), YHACIIOK YOO B
CEepeNHhOMY IWIOPOKY THHYJIO 85 o0ci0, a
MaTepiaibHi 30MTKM CTaHOBWJIM 288 MIIH TpH.
[3-6]. Tomy mpobOnema 3abe3redeHHss Oe3MEKH
[THO 1 nHanmiiHOTO 3axWCTy HAaCEICHHS Bil
HaJI3BUYAHUX CUTYyaIlii TEXHOTEHHOT'O
XapaKTepy Ha ChOTOJIHI € aKTYaJIbHOIO.

AHali3  OCTaHHIX  JOCJHiZKeHb |
myOJikaii. [Tpobnema 3a0e3neYeHHS
TEXHOTEHHOI OE€3MEeKH MPOMUCIOBHX 00 €KTIB B
nitomy ta [THO 30kpema 3Haii1ia BUCBITICHHS
y HaYKOBUX Mpalsx sK 3apyObKHUX BUYEHHX [7,
8, 11], Tak 1 BiT4M3HAHUX AociHigHuKIB [9, 10,
12-14]. 3arasbHMUM HEJOJIKOM  OUIBIIOCTI
pO3po0JEeHUX  KOHIEMIIH MOHITOPHHTY Ta
3abe3neuenns Oesnexku I[THO € BimcyTHICTB
CUCTEMHOCTI Ta KOMIUIEKCHOTO MiIXOMdy, ke
HeOe3neuHi  (akTopwu, M0  3OIACHIOIOTH
HeratuBHuii BB Ha [IHO, 3Haxomatbcs B
TICHOMY B3a€MO3B'A3KY OJHH 3 OJHUM. Y XOji
miei  B3aeMoJili  BHUHUKAE  PE3yIbTYHOUUN
KOMIUJIEKC 3arpo3, SIKHH HE € TPOCTOI0 iX
CYKYIHICTIO. Buxoasuu 3 1poro, 3a0e3neduTH
e(EeKTUBHY HOPOTHIIO ICHYIOUUM Ta
HNOTEHIIHHUM (akTopaM HeOe3MeKH MOXHa
TUIBKM BPaxOBYIOUM OCOOJIMBOCTI KOKHOTO 3
HUX, a TaKOX crennudiky ix BUHUKHEHHS. OTKe,
MOKHa 3pOOWTH BUCHOBOK, IO CTaH O€3MEKH
[THO HoOCUTh KOMIUIEKCHUH 1 CHUCTEeMHHM
Xapakrep.

@®opMyJIIOBaHHA uined crarri. Sk
[IOKa3aB aHajai3 OCTaHHIX JOCHIDKEHb 1
nyOJiKarii, BUPILICHHS npobiemMu
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3abe3neyeHHss TexHOTeHHO1 Oe3meku [THO Ha
ChOTOJHI HE MOXIUBE ©0€3 TPOBEICHHS
MOCTIHHOTO KOMIIJIEKCHOTO MOHITOPUHTY Ta
aHaN3y cTaHy iX Oe3meku. Y 3B'I3Ky 3 IHM

BHHHMKA€ HEOOXINHICTh PO3pOOKH MPOrpaMHO-
TEeXHIYHUX  3ac00iB  MOHITOPUHTY  CTaHy
texHoreHHoi Oesmekum [IHO Ha  ocHOBI
AHATITUYHO 00rpyHTOBaHUX QITOPUTMIB
GyHKIIOHYBaHHS.

Bukaan OCHOBHOT'O marepiaiy
pociaimxkenHs. Ha  mouatkoBomy  erami

BUHUKHEHHS HAJ3BHYAWHOI CUTYaIlli, IO MOSBH
BpaXalOUWX YHMHHUKIB (HAIJIMIIKOBUM THUCK
yAapHOI XBWJII TMpU BUHUKHEHHI BHOYXY,
BIJIKpUTE TIOJIyM sI, BUCOKA TeMIIEpaTypa TOIIIO),
BIl TEXHIYHMX 3aco0iB 300py iHopmarii
HAJXOJATh CHUTHAIM TPO BHUHUKHEHHS B
CepeNHbOMY HEe OUIbIle JBOX HEOE3NMEYHUX
(akTopiB, SIKI MOKYTh CIIPOBOKYBATH IMOAJIbIIIE
BUHUKHEHHS Ta  PO3BUTOK  HaJ3BHYANHOL

curyauii. Tomy, mnpu ¢ikcyBaHHI TppOX 1
Oinpiie (hakTOpiB MOXKHA 3pOOUTH BUCHOBOK,
10 Ha/J3BHYAiHA CUTYyaIlisl BXKE€ Tpamuiacs, i
Taka  KUIBKICTh  HPOBOKYIOUHMX  (PaKTOpiB
HOSICHIOETHCS €10 Ha TEXHOJIOTTYHE
oOnamHaHHA YW OOJAagHAHHA  CHCTEMH
BpaKAIOUMX YNHHHKIB HaJ[3BUYAWHOI CUTYAIII].

Ockinbku NPIOPUTETHUM €
NOTNIEPE/DKCHHST  HAJ3BUYAWHUX CUTYyalid Ha
ITHO, 10 Hac IiKaBUTL caMe ITOYAaTKOBHI erall
BUHUKHEHHS HAJI3BUYAHHOI CUTYyaIlii O IOSBH
Bp@KalOUMX YMHHUKIB. OTXe, pO3IIsgaeMo
OJTHOYACHE BUHUKHEHHS yCepeaHeHO1
MaKCUMAaJIbHO MO>KJIMBO1 KUTBKOCT1 HEOE3MEeUHNX
¢dakTopiB (IBa), 10O MOXYTh HPU3BECTH [0
BUHUKHEHHS HaJ[3BUYATHOT CUTYaITIi.

Jlis BU3HAUEHHS MOJKJIMBHUX BaplaHTIB
HAJIXO/DKCHHS  CHTHAJIB Tpo  Hebe3medHi
dakTopu ckiageMo MaTpulo HeOesnek (Talun.
1).

Tabmuist 1 — Martpuns curHamiB Bif 3ac001B KOHTPOJIIO 3a HEOE3MeUHUMH (haKTOpamHu, 10

maroTh Mmicte Ha [THO

112134 ]|5]|6]7]8
1 ++ | 4+ [ |+ |
2 | - + |+ |||+ |+t
3| - - + |+ |+ |+ |+
4| - | - | - + [+ |+ |+
51 - -1 -] - ++ |+ |+
6| - | —| - | - | - + | ++
71 -1 -1-1=-1=-1- +
sl - -1 =] =1=171=1-=

1 — Haoxooocenus cuenany 6i0 cuenanizamopie 2asy;, 2 — HAOXOONCEHHS CUSHANY 80
Ccnosiwysauie noaym’s; 3 — HAOX0ONCEHHS CUSHALY 8I0 MENI08UX CNOBIWY68auie, 4 — HAOX0OHNCEHH s
cucHany 8i0 0amuuKie iHppauepeoHoco BUNPOMIHIOBAHHS, 5 — HAOXO0OIICEHHs CUCHALY 8i0 OAMYUKIB
MUCKy ma pieHs piouHu, 6 — HAOXOO0NCEHHs CUSHALY 8i0 0AMYUKI8 MPUBONHCHOI cucHanizayii; 7 —
HAOX0O0JICEeHHs CUSHANLY 6I0 OamyuKi@ OXOPOHHOI cucHanizayii; 8 — HAOX00JCeHHs CUSHALY 6i0
oamuukie mucky, ++ — HAOXO0OJMCEHHS CUSHANI8 MOJCIUSe NpU BUHUKHEHMI OOHici i miei e

HAO038UYAUHOi cumyayii; + — HAOX00JCEeHHs CUSHANI8 He XapakmepHe O OOHIEL 1l miei dic
HAO036UYAUHOI cumyayii; —— 6UNA0OK yice po321a0ases.

Bunanku, Kooy OOHOYACHO HAIXOJSATh
PI3HI CUTHAJIU TIPO MOSBY HEOE3MEUHUX (PaKTopiB,
SK1 He MOXKYTh MPU3BECTH JI0 BUHUKHEHHS OJHIET
1 Ti€T K HaJI3BUYAIHOT CUTYaIlil, MEHIII BaXKKi JUIs
TMpare3/1aTHOCTi CUCTEMH B IIJIOMY, HDK BUMAIKH
«t++», amKe cucTeMa ycyBae HeOe3MeuHi
YMHHUKH, 1[0 BUHUKIIH, TTApaJIEIbHO 1 HE3aJIeKHO
OJMH BiI OMHOIO 3a 3a3Jalierilb BU3HAYCHHMH
anmroputMaMu. Ilpy  mosiBI K CHUTHAIB,
XapaKTepHUX /ISl BUHUKHEHHS OJHIET M Tiel xk
HA/3BUYAaWHOI CHTyaIlil, CcHcTeMi HEOOXiTHO

BUKOHYBATH HE MPOCTO HE3aJIeKH1 O/HA BiJl OJJHOT
Iii, a KOMIUIEKCHI 3aXO/AH, sKi OyayTh OUIBII
e(pEeKTUBHUMH ISl TIOMEPE/DKEHHS UM JTKBimarlii
aBapii. /[ BUKOHaHHS IMX 3aXOMIB CHCTEMI
HEoOXiIHO ~ 0o0poOMTH  Ta  IpoaHAI3YyBaTH
OutblMit  MacuB  iH(GopMmalii, 0O NOTpedye
JOJIATKOBOTO Hacy, SKOTO 3a TMEBHUX OOCTaBUH
Moxke He Oyru. Ilpum po3podiii mporpamHoO-
TEXHIYHOTO  KOMIUIEKCY  OCOONMHMBY  yBary
OpUAUIEHO caMe TakuM BUMAgKaM  (PexuM
HaJ[3BUYANHOI cuTyarlii), a came: cutyaris 1, 2 —
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HAJIXO/DKEHHSI CUTHAJIIB Bijl CHUTHAII3ATOPIB raszy
Ta CHOBII[YBauiB moyym’s; curyamis 1, 4 —
HAJIXO/DKEHHSI CUTHAJIB Bijl CHUTHAII3ATOPIB raszy
Ta JATYUKIB 1H(PaYepBOHOTO BUIPOMIHIOBAHHS;
curyariss 1, 5 — HaJXOMKECHHS CUTHATIB BIJ
CHTHAIII3AaTOPIB Ta3y, JaTYMKIB THCKY Ta PIBHA
pimuHM; cutyaris 1, 6 — HaIXOHKSHHS CHTHAIB
Bi/I CUTHAJII3aTOPIB ra3y Ta JATYUKIB TPUBOKHOT
curHaiizamii; curyamis 1, 8 — HagXOKEHHS
CHTHAIIIB BiJ] Ta30CHTHAII3ATOPIB Ta JaTYMKIB
TUCKY; CHUTYyamis 2, 5 — HaIXO/HKEHHS CHUTHAIIIB
Bil CHOBIIIYBayiB IOJIYyM s, JATYUKIB THUCKY Ta
piBHS pimuHHM; cHUTyaris 2, 6 — HaIXO/DKEHHS
CUTHAJIIB BiJl CIOBIIIYBAaYiB MOJYyM’sl Ta AATUYMKIB
TPUBOXKHOI ~CHTHami3amii; curyamis 2, 8 -
HAQJIXO/DKEHHS CUTHAJIB  BiJ  CIIOBIIYBaYiB
MOJyM’st Ta JAaTYUKIB THUCKY; cHUTyaris 4, 6 —
HaJXOPKEHHS CUTHAJTIB Bill JTATIUKIB
1H(pauepBOHOT0 BHUIIPOMIHIOBAHHS Ta JATYHKIB
TPUBOXKHOI ~CHTH&Ti3amii; cutyamis 4, 8 -
HaJXOPKEHHS CUTHAJTIB Bill JTATIUKIB
1H(QpauepBOHOr0 BHUIIPOMIHIOBAHHS Ta JATUHKIB
TUCKY; CHUTyaIlist 5, 6 — HaJIXO/DKEHHS CHUTHAJIIB
BiJl JTaTYMKIB THCKY Ta PIBHS PIIWHU, a TaKOXK
JATYMKIB TPUBOXKHOI CHUTHATI3AI; CUTYyaIls 6, 8
—  HAIXO/DKEHHS CUTHAIIB BiI  JaTYMKIB
TPUBOYKHOI CUTHAJTI3AIlil Ta TaTUYNKIB THCKY.
BunukHeHHS OmHIET 3 TEperiueHux
BHIIIE CHUTYaIlili He 00OB’SI3KOBO Oyze CBITYUTH
PO MOXKJIUBICTh PO3BUTKY OJnHi€T 1 Tiel x
HaJ3BUYAHOI cuTyamii. AJKe Xoua OTpHMaHi
CUTHANM W XapakTepHi s HeI, aje BOHHU
MOXYTh HAIXOJIUTH 3 PI3HUX MiCllb, LIO0 HE
OB’ s13aH1 TEXHOJIOTTYHHUM IPOIIECOM, TOOTO HE
MalTh MDK CO00I0 HISKOTO IPOCTOPOBOTO
3B’s13Ky. TakoX BaXXJIMBY pOJb Yy BHSIBJICHHI
IOYaTKOBOI cTafil BUHUKHEHHS OJHIET M Tiel X
HaJ3BUYAIHOT cUTYaIlli Bifirpae Takuii (hakrop,
SIK OJTHOYACHICTh HAJXOP)KEHHS CUTHAIIIB.
[Ipunyctumo, mo iCHye 1Ba OCHOBHHX

THIIOBUX BHUIIAJKH KOKHOT 3
BHIIETIEPEPAXOBAHUX CUTYaIliii, a came:

® GUNAOOK 1 - OJIHOYACHE
HAJXO/KEHHS  JEKUIBKOX  MPOCTOPOBO  HE

MOB’SI3aHUX CUTHAJIIB Ta HAJXOJUKEHHS THUX XKe

CUTHAJIIB y Pi3Hi Nepioau vacy;
® GunadokK 2 —

Ha/IXOKEHHS JEeKUTBKOX

OJHOYACHE
MIPOCTOPOBO

MOB’SI3aHUX CUTHAJIB Ta HAIXO/DKCHHS TUX KE
CUTHAJIIB y pi3Hi epiou yacy.

Posrnsaemo AITOPUTMHU pobotu
CHCTEMU TPU OTPUMAaHHI CUTHAJIIB 3AJICKHO Bill
MICIl Ta 4Yacy IX HAQJXOJDKEHHS Ha MPUKIaIi
cutyarii 1,2.

VY mepuioMy BHINAAKy Taka iHpOpMaIlis
CBIIUMUTH, MpPO T€, N0 Ha OJHIA 4YacTHHI
teputopii IIHO TpamuBcs BUTIK Tazy, IO
00epTaEeTbcsi B TEXHOJIOTIYHOMY TIpOIleci, a Ha
IHIIA  3’sBWIIOCS TONXYyM sl. ANTOpPHTM i
CUCTEMM YIpaBIIHHA B Takii curyauii Oyne
Matu Bursig (puc. 1).

Pi3Hunero Mbk HaBeneHUMU Ha puc. |
BUIIaKaMU OyJe Te, M0 B OJHOMY BHUMAJKY
ta>tar abo ta<tai, TOOTO ta#ta1, a B IHIIOMY
ta=ta1, IO TTOSICHIOETHLCS JIUIIIE 30ITOM OOCTaBUH
1 &K HIIK He BUHUKHEHHSIM OAHIET 1 Ti€l XK
HaJ3BUYANHOT CUTYAIIil.

OOunBa BUAM CHTHAIIB TpU IHbOMY HE
MOB’s3aHI MDK COOOI0, TOMY 3aXOJH IIOJIO
JmiKBifanii  HeOe3meuHuX  (PaKTOpiB - cHcTEMa
MIPOBOJIUTH OKPEMO JIJIsl KOJKHOTO YMHHUKA Ta 0e3
4acOBOTO 3B’A3KY.

PosrnsiHemMo  BUIMAJOK  OJHOYACHOTO
HAIXOJKEHHS JEKLTBKOX MIPOCTOPOBO
MOB’SI3aHUX CUTHAJIB 1 TaKUX K€ CHUTHAIIB Yy
pI3HI mepioau 4Yacy mis Tiel )k curyamii 1, 2
(BumaIOK 2).

3a piBHEM HeOe3MeKH BUITAJI0K 2 Y CBOIO
4yepry NoAUISAE€ThCS Ha JIBa BapiaHTH: BapiaHT |
— Yac BWHUKHEHHS cHUTyarii A OUIbIIUH Bif
yacy BUHUKHEHHs cutyamii Ay (ta>ta1); BapianT
2 — yac BUHUKHEHHS cUTyalii A nopiBHIOE abo
MEHIIMKA HDK 4Yac BUHHMKHEHHS CHTyarii Ai
(ta<ta1). MeHnm HebGe3mECUHUM € peaiailis
BapiaHTa 1, ajpke B TaKOMY BUMNAAKY CHUTYyallis
1,2 cBimuuTHME MPO HE3aNe)KHE BUHUKHEHHS
IBOX HeOesmedyHux (akTopiB, sSAKi Ie HE
MPU3BEJIH, aJle MOXKYTh MPU3BECTH 10 PO3BUTKY
Ha/J3BUYAHOT cuTyanii. BuHHKHEHHS 1HX
dakTOpiB  MOXE  TOSICHIOBATUCSA  JIUIIE
HECTIPUATIUBUM 30iroM 0OCTaBHH. AJNTOPUTM

Iil KoMIUIeKey Oylie MaTh Takuil BUTIIA (puc.
2).
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Pucynok 1 — Aneopumm ¢hynxyionyeanns xomniexcy npu eunuxkHenni cumyayii 1, 2 y eunaoky
OOHOYACHO20 MA HEOOHOYACHO20 HAOXOONCEHHS. NPOCMOPOBO He MO8 SI3AHUX CUSHANIB: to — NOYAmOK
pobomu cucmemu; In — 4ac GUHUKHeHHs cumyayii A (HAOX00XCeH s CUSHATLY 8I0 CUSHANI3AMOpI8 2a3y);
tar — uwac eunuknenns cumyayii A1 (HaoxoodxcenHs cueHany 6i0 cnogiugysadie noarym’s); 1 — nodaua
CUCHATY HA eNleKmpOo3acy8KU Npo NPUNUHEHHS nooadi 2asy, wo 00epmacmvcs 6 MeXHOIO02IUHOMY
npoyeci Ha 8i0N08IOHOMY 8IOPI3KY, 2 — NO0AYA CUSHANLY HA ABMOMAMUYHI YCIMAHOBKU NONCEHCOACIHHS
«ITOKE)KA», B — nodaua eazy npunurena, cueHanizamopu 2a3y nokasyroms NPpUnUHEHHs. 3pOCMAHHSL
xonyenmpayii;, C— 3a20psiHHA NIKBIO0BAHO, CNOBIWYBAYT NOJAYM 'S VEIUWIU 6 HOPMATbHUL PeHCUM
pobomu, Bi1 — konyenmpayis 2azy npodosoicye 3pocmamu; Ci1 — 3a20psaHHA He JIK8IO08AHO, BUHUKIA
noxcexca;, 3 — nooawa cucHany 00 Y314 KePYBaAHHS GEHMUIAYIEID Ol NPOBEOeHHsT 000AMKOB8020
nposimprosanns; D — cuenanizamopu 2azy noxkasyromos 3MeHuleHHs: KOHYyeHmpayii 2a3y 00 06e3ne4Ho2o
pisus; 4 — nooaua cueHany cucmemoro 00 6Cix 8y37ie NPo NPUNUHEHHS MEXHON02iuH020 npoyecy, E —
MEXHONO2IUHULL  npoyec 3VNUHEHO, Nooauy 2a3y MNPUNUHEHO, CUSHANI3AmMOopuU 2a3y NOKA3Yonmb
NPUNUHEHHs. 3pOCMANHs KoHyenmpayii; E1 — mexnono2iunuil npoyec He 3yNUHEHO, KOHYEHmMpayis 2azy
NpPo00BICYE 3pocmamu; 5 — nooaya cueHaty 00 CUCmeMu MOBHO2O ONOBIWEeHHs NPO HeOOXIOHICMb
020JIOWIEHHsL e8aKyayii 00CY208yI04020 NEPCOHANY HA BIONOBIOHUX OLIAHKAX MA HA YEHMPAlTbHUL
NYIbI NOJHCENCHO-PSAMYBAILHOI  YACMUHU HACEIeHO20 NYHKMY Npo BUHUKHEHHs nodicedci; F —
esaxyayis 00Ciy208y04020 NEPCOHANY npogedeHa; 6 — nodaua CueHamy CUCMEMOI0 ONepamopy npo
HeOOXIOHICMb NPUUHAMMS He2atHux 3axo0ie 3 NiKeioayii nodcedci (K oOuH i3 eapianmie — pyuHull
3anycK a8mMoMamuyHoi yYCmaHosKu nodicedxco2acinusn);, H — noocedica nokanizosana ma nikeioo8ama;
T — noodawa cueHay 00 8y31a KepySarHs BeHMUNAYIEIO OJist NPOBEOEHHS. 000AMKOB020 NPOGIMPIOBAHHSL,
1 — cuenanizamopu 2azy nokazyoms 3meHUleHHs. KOHYeHmpayii 2a3y 0o be3neunoeo pisHa; 8 — nodaua
CUCHATY CUCMEMON0 Onepamopy npo HeOOXIOHICMb NPULHAMMSA He2AUHUX 3ax00i68 01 3YNUHKU
MEXHONI02IYHO020 Npoyecy ma NpUNUHeHHs euxooy 2azy, J — MexHoN02iuHull npoyec 3yNRUHEHO, No0ady
2a3y NPUNUHEHO, CUSHANI3amopu 2a3y NOKA3yI0mb NPURUHEHHS 3pOCMAHHs KoHyenmpayii; 9 — nodaua
cueHamy 00 8y3la KepyBaHHs BeHMUIAYIEI0 Ol NPOB8eOeHHs 000amK08ozo nposimprosants;, G —
CUeHanizamopu 2asy NOKA3Ymb 3MEHUEeHHs KOHyenmpayii 2azy 00 6e3neyHo2o pieHs, cucmema
BX00UNb ) HOPMATLHULL PedtcUM pobomu
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Pucynox 2 — Aneopumm ¢hyHKYyioHy8aHHs KOMNIEKCY npu 8UHUKHeHHI cumyayii 1, 2 y 6unaoxy
HE0OHOUaCHO20 (a1 <tp) HAOX0OIICEHHSI NPOCMOPOBO NOB S3AHUX CUSHANIB: A — HAOXOOMCEHHS CUCHATY
8I0 cueHanizamopis 2azy, A1 — HAOX00XCeH s cueHaly 8i0 cnosiwysauie noaym’s, 1 — nooaua cuenany
Ha eleKmpOo3dcy8KU Npo NPURUHEHHs nooadi 2azy, wo 00epmacmvcs 8 mexHoN02IYHOMY npoyeci Ha
BIONOBIOHOMY GIOpI3KY;, 2 — N00Aya CUSHATY HA ABMOMAMUYHI YCMAHOBKU HNONCEHCOSACIHHSL
«ITOKEKA», B — nodaua eazy npununena, cueHauizamopu 2a3y nokasyoms NPUNUHEHHs. 3DOCIAHHSL
xkonyenmpayii; C — 3ae0psanHs NIK8I008aHe, CNOBIWYBAYl NOAYM 'S YIUIU 8 HOPMATbHUL DeNCUM
pobomu, Bi — KoHyeHmpayis 2a3y NpoO0BHCYE 3POCMAmU, 3A20PAHHA He JIK8I008aHe, SUHUKIA
noofcedica; 3 — nooaya CUSHALy CUCMeMOol0 00 YCiX 8)37i6 Npo NPUNUHEHHS MEXHONI02IYHO20 npoyecy,
nooaua CUSHAIy CUCMEMON ONepamopy npo HeoOXIOHICMb NPUUHAMMS HEe2AUHUX 3ax00i8 Wo0o
JKeioayii noxcedci (AK 00uH i3 6apiaHmié — pPYYHULL 3aANYCK ABMOMAMUYHOI YCMAHOBKU
NOXNCENHCOCACIHHA), 4 — nooaua CcueHary 00 Ccucmemu MOBHO20 CHOBIWEHHS NPO HeOOXIOHICMb
020JI0ULeHHSL NOBHOI e8aKyayii 00CIy208y104020 NEPCOHATY MA NOOAYA CUSHATY HA YEHMPATbHULL N)TbM
NOJICEIHCHO-PAMYBANILHOI YACTNUHU HACETIEHO20 NYHKMY NPO BUHUKHEHHSL NOJCENCl, 5 — nooaua cueHamy
00 8Y3/1a KepyBaHHsl BEHMUTAYIEIO OISl NPOBEOeHHs 000AMK0B8020 NPosimpiosants,; D — cuenanizamopu
2a3y NoKasyloms 3MeHUleHHs KOHYeHmpayii 2azy 00 6e3neynoco pieHa; E — mexnonoziunuii npoyec
3YNUHEeHo, nodaua 2azy HNPUNUHEHd, Nodcedca JIKEIO08aHA, CUSHANI3AmMOpU 2a3y HNOKA3VIOmb
NPUNUHEHHs. 3pOCMAaHHA KoHyewmpayii;, E1 — noowedca nokanizoéama ma JNiKEI008aHa, aje
MEXHONI02IUHULL NpoYec He 3YNUHEHO, KOHYEeHMpAayisa 2azy npooosiucye 3pocmamu, 6 — nooaua CUSHAIY
00 8Y3/14 KepYBAHHS GeHMUIAYIEIO O/ NPOBEOEHHs. D00amK08020 nposimprosants,; F — cuenanizamopu
2a3y noKasyoms 3MeHUleHHA KOHYeHmpayii 2azy 00 6e3neuHoeo pieHs, 7 — nodaia CUSHALY CUCMEMOIO
onepamopy npo HeoOXIOHICMb NPUIHAMMS He2AUHUX 3aX00i8 Ol 3VNUHKU MEXHONIOSIYHO20 Npoyecy
ma npunuHeHHs euxody eazy;, H — eeaxyayis obcnyeosyouoeo nepconany nposedena; I —
MEXHONO02IYHULL  npoyec 3YNUHEHO, Nnodaua 2a3y HNPUNUHEHAd, CUSHANI3amopu 2a3y NoKa3ylmb
NPUNUHEHHs. 3pOCMAHHA KOHYeHmpayii 2azy; 8§ —nooaya cucHay 0o 8y3/1a Kepy8aHHs 6eHMUNAYIer0 O
nposedeHHss 000amK08020 NpPoGimpiosanus, J — cueHanizamopu 2a3y HNOKA3YI0mMb 3MEeHUEeHHs
KOHYeHmpayii 2azy 00 6e3neunoeo piHs, cucmema 6Xo00ums Y HOPMAIbHULL PercUM pooomu

Peanizarist BapiaHTa 2 €
HaliHeOe3NEeYHIIINM BHIIAJIKOM, ajpKe

VY Bumagky peanmizanii BapiaHTta 2
cutyauis 1, 2 CBiIUUTHME PO Te€, 110 B OJHOMY

3 MPUMIIIEHb YW Ha JEsKiil 4acTUHI TepUTOIi
0o0’eKkTa TpamuBCSA BUTIK ra3y 3 IMOJAIbIIUM
Horo 3aropsHHSM, TOOTO Ha/3BUYalHA CUTYallis
Tpamwiacs Maibke MUTTEBO Ta Ioyaia
pO3BHUBATHUCS.

ANTOpUT™M i CUCTEMM YNpaBIiHHSA B
Takiil cutyanii 6yzne matu Burisg (puc. 3).

BBO)KAETHCS, IO HAI3BUYaliHA CHUTYallid BXKe
Tpanuiach 1 3aX0u 3 ii MOTMEpeHKEHHs BXKE He
aKTyalbHi, TOMY HEOOXiJHE BUKOHAHHS 3aXOJiB,
CIPSIMOBAaHMX Ha SKHAWIIBHUIIIY JIKBIAAIIO Ta
3MeHIIIeHHs  HeratmBHuX  Hacumigkis  HC.
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Pucynox 3 — Aneopumm @ynkyionyeanus Komniekcy npu 6uHukHeHni cumyayii 1, 2y 6unaoxy
00HouacHo20 (tm=tp) ma HeoOnouacnozo (ta<tal) HAOXOOXCEHHS NPOCMOPOBO MO8 A3AHUX CUSHANIB:
A — HaoxoOorcenHs cuenany 6i0 cucHanizamopis 2asy, A1 — HAOXOOXCEeHHs CUSHATY 8i0 CNOBIU{Y8aYis
nonym’s;, 1 — nooaya cuenany cucmemoro 0o 8Cix 8y3Ji6 Npo NPUNUHEHHS MEXHON02IYHO20 npoyecy, 2 —
nooaua cueHaty Ha agmomamuyti ycemanosku nodxcexcozacinms «IHOKEKA»,; 3 — nooaua cuenany 0o
cucmemy MOBHO20 CNOBIWEHH NPO HeOOXIOHICMb 020JI0UWEHH NOBHOI e8aKyayii obCIy208y104020
NepPCOHANy ma nooaya CUSHATY HA YEHMPATbHULL NYTIbI HOHCEHCHO-PAMYBAIbHOI YaACMUHU HACETIeHO20
NYHKMY Npo BUHUKHEHHs nodcexci; B — nooaua 2azy, wjo obepmacmovcs 6 mexHoni02iuHoMy npoyeci
NPUNUHEHA, CUSHANI3AMopu 2azy NOKA3VIOMb NPUNUHeHHs. 3pocmanis koHyenmpayii; C — nooscedicy
JIKGI006AHA, CNOBIWYBAYT NOJAYM S VBIUULIU 8 HOPMATbHULL pexcum pobomu, B1 — KoHyenmpayis eazy
NPOO0BIHCYE 3POCMAMU, NONHCENHCA NPOO0BHCYE pOo36uUeamucs;, 4 — nooasa CuSHAIy CUCMEMOIO
onepamopy npo HeoOXIOHICMb NPUIHAMMS He2AUHUX 3aX00I8 Olisl 3YNUHKU MEXHONIO02IYHO20 Npoyecy
ma JniKkeioayii noocexci (AK OOuH 13 6apiaHmie — pYyuHUll 3anyCK A8MOMAMUYHOL YCMAHOBKU
NOPOUIKOBO20 NOJICENHCORACIHHA), 5 — nodaua cucHanry 00 8y3la Kepy8aHHs GeHMUIAyiero Ol
nposedeHHs 000amKo8o20 npogimpiosanus, D — cuenanizamopu 2a3y HNOKA3VIOMb 3MEHUEHHS
KoHyeHmpayii 2azy 0o 6Oe3neunoeo pisHa, E — mexnonociunuii npoyec 3synumeno, nooaua 2azy
NPUNUHEHA, NOXCeXNCa JIOKANI308aHa ma JNIKEI008AHA, CUSHANIZAMOpU 2a3y NOKA3VIOMb NPUNUHEHHS.
3pOCmantsa KoHyeumpayii 2azy, 6 — nooaua cueHay 0o 8y31a Kepy8aHHs 6eHMUNAYIEIO OJisl NPOBEOEHH:S.
000amk06o2o npogimpiosanus, F— esaxyayia o6cnyeosyrouoeo nepcomany nposedena; H —
CueHanizamopu 2asy NOKA3YmMb 3MEHUEeHHs KOHyenmpayii 2azy 00 6e3neyHo2o pieHs, cucmema
6X00UMb V HOPMATILHULL PeXCUM POOOMU

BucnoBku. TakuM YuHOM, pPO3poOIeH1
AMMOPUTMH  POOOTH MPOrPaMHO-TEXHIYHOTO
KOMITIEKCY MOHITOPHHTY Ta YIPaBJIIHHA O€3MEKOr0
ITHO 103BOJISIIOTH MPOBOAMTH MOHITOPHHT CTaHY
HeOe3MeKn peaTbHOro 00’ekTa B pekuMi online, a
OTKE CTaHOBIIATH MPAKTUYHY LIHHICTH 3 MOIVISTY
TPBOX CTOpIH: KEPIBHMKA OpraHisallii, Ha TepuTopii
sakoi 3Haxomuthes [IHO, Tomy 1o BiH
3aiikaBieHnit 'y Oe3aBapiiiHiii poOoTi 00 ekTa
MPOTSATOM SIKOMOTa TPUBAIIIOTO Yacy; JIepKaBHUX
OpraHiB Harsay, 10 (PyHKIIOHATBHUX OOOB’S3KIB
SKUX BXOJATH mepeBipku crany Oesneku [THO Ta
CTpaxoOBUX KOMIaHIH 11 pO3pOOKH ePEeKTUBHUX

Oi3Hec-TpoeKTiB. [ nepkaBHUX OpraHiB HarJsLy
3aCTOCYBaHHsS  KOMIUIGKCY Ha  pO3poOiIeHHX
QITOPUTMAX CTAaHOBUTh LIHHICT SK TPEAMET
aHaI3y (aKTUYHOTO CTaHy HeOe3Nnekn 00’ eKTa
KOHTpOJIIO, PE3YJbTaTH SIKOTO € MiATPYHTAM JUIs
OpUIHATTA ~ pIlIeHb  HIOJI0  3aCTOCYBaHHS
BIMOBITHUX CaHKIIN. [ cTpaxoBUX KOMMaHii —
K TIpeIMET BU3HAYEHHS MOXJIMBOCTI BUHUKHEHHS
HA/3BUYAMHUX  CUTyallid Ha  00’€KTi, IO
posrysiaeTbes. JIst KepiBHMKA Oprasizamii — s
npeaMET JIONOMOTH B TIPUMHATTI YMPaBIiHCHKUX
pillieHb, TMOB’SI3aHUX 13 PO3POOKOIO  CTpaTerii
6e311eKn Ha 00’ €KTi KOHTPOJTIO.
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Tapaoyoa /]. B., kano. mexn. Hayk,
Hayuonanvhuvlii ynueepcumem 2paxicoanckou 3auumsi YKpauHul

PA3BPABOTKA AJI'OPUTMOB ®YHKIIMOHUPOBAHUSA ITPOI'PAMMHO-
TEXHUYECKOI'O KOMIVIEKCA MOHUTOPHUHI'A U YIIPABJIEHUA
BE3OITACHOCTBIO IOTEHIIUAJIBHO OITACHBIX OB BEKTOB

Yrpauna no HACLIWEeHHOCTU
meppumopuy NPOMbIULIEHHLIMU 00beKmamu 8
yenom u nomeHYuaIbHO ONACHbLIMU 00beKmamu
8  Yacmmocmu  onepexcaem — pa3eumbvie
egponeticKue 20cyoapcmed, no3momy npooiema
obecneuenuss ux 0e30NACHOCMU U HAOEHCHOU
3auumvl  HAceNleHus  Om  4pe36blYAlHbIX
cumyayuti  MexXHO2eHHO20  Xapakmepa  Ha
Ce200H51 ABNAEMCS AKMYAIbHOU.

B pabome nposeoeH ananus
uccnedosanuil, NOCBAUEHHBIX npooneme
MEXHO2eHHOU 0e30NACHOCMU  NPOMBIULTIEHHBIX
00beKmos. Obuwum HeooCmamKkom
bonbuwuHcmea  paspabomaHublx — KOHYenyuil
MoHumopunea u obecneuenus 6e30nacHocmu
NOMEHYUATbHO ONACHBIX 00BEeKMO8 SABJIAENCsl
omcymcmeue CUCmeMHOCmU U KOMNIEeKCHO20
n00x00a, 6e0b ONAcHvle YaKmopwvl, OKA3bIBAIOM
He2amusHoe GlUsAHUEe HA 00beKm, HAX00AMCs 8
mecHoU 83aumoceszu opye ¢ opyeom. B xoode
9Mozo 83aUMO0eticmaus 803HUKAEM
Pe3VIbmupyiowull ~ KOMNIeKC  y2po3,  He
AGNANOWUUC  NPOCMOU  UX  COBOKYNHOCHIbBIO.
Hcxoos uz smoeo, obecnewumv 3¢hghekmusroe

npomueooeticmaue cyuiecmsyrouum u
NOMEHYUANbHbIM — (PaKkmopam  OnacHocmu
MOJCHO — MONLKO — YYUMbIBAs — 0COOEeHHOCMmU

Kaxcooeo u3 Hux, a maxxice Cneyugpuky ux
803HUKHOGeHUs. Mimak, MOJCHO coelamb 6vi800,
umo cocmosiHue 6e30nacHOCMU NOMEHYUATLHO
ONACHLIX  00BEKMO8 HOCUM KOMHIJIEKCHbIL U
CUCMeMHbLIL Xapakmep.

B cmamoe paszpabomanvl u
aHanumuyecKu 060cHO8aHbI anzopummaol
QyHuKyuonuposanus npoOCPaAMMHO-

MEeXHUYEeCKo2cO0 Komnjiexkca MOHUMOpPUHea U
ynpaejieHus bezonacrocmoio nomeHyuailbHo

ONACHLIX  00BEeKMOo8, KOmopbvle NO360JAI0M
npo8ooUns MOHUMOPUHE COCMOosAHUSA
ONACHOCMU pPeanbHo20 00bekma 8 pedicume
online, a  credosamenbHo  COCMABASAIOM

NPAKMUYECKYI0 YEHHOCMb C MOYKU 3peHus
mpex CMOpPOH: PYKOGOOUMENs OP2aHU3ayul, Ha
meppumopuu KOmMopoti HAXo00umcsl
HOMEHYUANbHO ONACHbILL 00beKm, mak Kak OH
3aunmepecoean 6  besaseaputinoii  pabome
obvekma 6 meueHue KaK MOXMCHO Oonee
ONIUMENbHO20  8peMeHU;  20CYO0apCmEeHHbIX
opeanos  Haozopa, 6  (QYHKYUOHATbHbIE
0053aHHOCMU ~ KOMOPBLIX  8X00SM  NPOBEPKU
cocmosinus ~ 0e30nacHocmu  NOMEeHYUANbHO
ONACHBIX 00bEeKMOo8, U CMPAXOBbIX KOMNAHULL
onsi  paspabomku  d¢ppexmusHvlx  OusHec-
npoexmos. [l 20cy0apcmeenHvlx  0p2aHo8
Hao3opa npuMeHeHus KOMMNIeKca Ha
paspabomaHublX — anOpUmMMax — Ccocmasisiem
YeHHOCmb Kax npeomem ananuza
Gaxmuueckozo cocmosiHus onacHocmu
00veKkma KOHmMpOJis, pe3yIbmamsl KOMOpOo2o
ABNAIOMCS OCHOB0U OJisl NPUHAMUSL peUleHUll No
NPUMEHEHUI0 COOMBEMCMEYIOWUX cankyutl. /s
CMpaxoevlx  KOMNAHUU — KAK  npeomem
onpeoeeHUsi  8O3MONCHOCMU — BO3HUKHOBEHUS.
ype3eulualiHblX  cumyayuil — Ha — oOvexme,
KOmopblil paccmampueaemcs. Jna
PYKOBOOUmMENs Op2anu3ayuu — Kak npeomem
HOMOWU 8 NPUHAMUU YNPABTIEHYECKUX peuleHUl],
CBA3AHHBIX ¢ paspabomkol  cmpameuu
bezonacnocmu Ha o6veKme KOHMpOJiL.

Knrwueevie cnosa: upe38bluatiHas
cumyayus, NOMEeHYUAIbHO ONACHbIU 00beKm,
MOHUMOpPUH2, — MEeXHO2eHHAsl  6e30NnaACcHOCMb,

ynpaejeHue bezonacrocmoio.
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Taraduda D. V., PhD, National University of Civil Protection of Ukraine

DEVELOPMENT OF ALGORITHMS OF THE FUNCTIONING OF THE SOFTWARE
AND TECHNICAL COMPLEX OF MONITORING AND SAFETY MANAGEMENT OF
POTENTIALLY DANGEROUS OBJECTS

Ukraine, due to the saturation of the
territory by industrial objects in general and
potentially dangerous objects, in particular,
outperforms the developed European states,
therefore the problem of ensuring their and
reliable protection of the population from
emergencies of anthropogenic character is
today relevant safety.

In the work the analysis of researches
devoted to the problem of technogenic safety of
industrial objects has been carried out. The
general disadvantage of most developed
concepts of monitoring and ensuring the safety
of potentially dangerous objects is the lack of
systemicity and integrated approach, because
the dangerous factors that have a negative
impact on the object, are closely interrelated
with each other. In the course of this
interaction, the resultant set of threats arises,
which is not simply their aggregate. On this
basis, it is possible to provide effective
counteraction to existing and potential hazards
only taking into account the features of each of
them, as well as the specifics of their
occurrence. So, we can conclude that the state
of safety of potentially dangerous objects is
complex and systemic.

The article develops and analytically
validates the algorithms of the functioning of the
software and hardware complex for monitoring

and control of the safety of potentially
dangerous objects, which allow to monitor the
state of danger of a real object in an online
mode, and therefore has practical value from
the point of view of three parties: the head of
the organization in whose territory a potentially
dangerous object is situated, as it is interested
in the accident-free operation of the object for
as long as possible; state bodies of oversight,
whose  functional responsibilities include
checking the state of safety of potentially
dangerous objects and insurance companies to
develop effective business projects. For state
bodies of supervision the application of the
complex on the developed algorithms constitutes
value as an object of analysis of the actual state
of the danger of the object of control, the results
of which are the basis for making decisions on
the application of the corresponding sanctions.
For insurance companies - as a subject of
determining the possibility of emergencies in the
object being considered. For the head of the
organization - as a matter of assistance in
making managerial decisions related to the
development of a security strategy at the control
object.

Key words: emergency,
dangerous object, monitoring,
safety, safety management.

potentially
technogenic
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YK 614.849

Tecnenxo O. M., [loyenxo O. I'., Casuenxo O. B., Bepecenxo O. B., bopucosa A. C.,
Ykpaincokuti Hayko80-00ciOHUL THCMUMYM YUBLIbHO20 3AXUCY

JTOCBIJI OLIIHIOBAHHS JIIH IIJIPO3I1JIIB
OIIEPATUBHO-PATYBAJBHOI CJIYKEHU IIUBLJILHOI'O 3AXUCTY
1 YAC PEAT'YBAHHS HA HEBE3IIEUHI TOAIIT

Ilposedeno amaniz GiMyuU3HAHO20 mMa 3apyOidcHO20 00C8i0Y WO00 OYIHIOBAHHA Ol
niopo30inie onepamueHO-pamy8aIbHOI CAVHCOU YUBIILHO2O 3aXucmy ni0 yac peazy8amHs Hda
Hebe3neyni noodii. Busnaueni kpumepii, 3a akumu OOYILIbHO GUKOHYBAMU OYIHIOBAHH Oill ma
OCHOBHI emanu NopsoKy nposedeHHss maxoi pooomu. Onucani OCHOBHI HEOONIKU HOPMAMUBHUX
0okymenmie wooo QOyinosanHs Oili ONepamu8HO-pAmMY8aAIbHUX NIOPO30inie nio uac niKkeiodayii
noodicexc ma Hao3suyauHux cumyayit. Busueno 00ce6i0 niopo3dinie onepamu8HO-psAmMy8aIbHOIL
CYHCOU YUBIIBLHO20 3AXUCMY W000 OYIHIOBAHHA Oili Ni0 uAC peasy8amHs HA NOxcedxci ma
Haozeuuauni cumyayii. IIpoananizosano OCHOBHI NUMAHHA, SKI PO32NA0AOMbCA 6 aAHANI3I
OISANIbHOCMI 0p2aHi6é YNPAGIIHHA, CUL MA 3aco0i8 3 AIKEI0ayii noxcedc i HA036UYAUHUX CUMYAYILL.
Ob0IpyHmMoBano NOpsO0OK OYIHIOBAHHA Ol  NIOPO30iNie  ONepamueHO-pamy8aibHoi  CLyiHcou
YUBLILHO20 3aXUCMY NIO 4AC 2ACIHHA NOJCeHC ma aikeioayii Haozeuuatinux cumyayii. Pezyromamu
pobomu 6yOymv GUKOPUCNOBYBAMUCS NOCA08UMU 0cobamu OnepamusHo-pamy8anvHoi cyicou
yusinornozo saxucmy JJCHC Ykpainu nio uac npoedenHs oyiH08anHs Oill A8APILIHO-PAMYEATbHUX
gopmysans OPC I]3 nio uac peacysanns na Hebe3neuni noodii, NOCIi008HICMb CKIAOAHHS 38imy
npo oyiH6anHs Oitl HA O0CHO6I peanizayii « Pexomenoayiti npo nopsaook oyinoeanus Oiti a8apitiHo-
pamyeanvrux gpopmysanv OPC 1]3 nio uac peacysanus na nebesaneyni nooiiy.

Knrouoei cnoea: oyinosanmns Oil, NOpsOOK OYIHIO8AHHA Oill, MpAeMy8aHHs, 3a2uberw,
NOWKOONCEHHSL TNEeXHIKU.

IlocTanoBka mpobjemu. B Outbmiocti
BHIIA/IKIB TpaBMYBaHHS Ta 3aruberni
MpaIiBHUKIB MOKEKHO-PATYBATBHUX
MiIpO3AUTIB  MiA  Yac JIKBIAAmii TMOXeX 1
HaJI3BUYAMHUX  CHUTYyallii BigOyBaeThcs B
HAaCJII0K HEMPaBWIBHUX PIlICHb Ta JIMA i Yac
BHUKOHAHHS OTICPAaTUBHUX 3aBJIaHb. v
3apyODKHUX KpalHax 3 METOK HEIOMyIICHHS
MTOBTOPEHHS ITOMMJIOK IpariBHUKaMHU
MOXKEKHO-PATYBAJIBHUX MIAPO3AUTIB i dac
BHKOHAHHS OINEpPaTUBHUX 3aBJaHb B paMKax
(GYHKIIOHATBHOT ~ MIATOTOBKH  MPOBOAMTHCS
poboTa cepen 0cOOOBOTO CKIaAy i3 BUBUCHHS Ta
aHaJi3yBaHHA Al MiIpO3aUTIB, B pe3yibTari
SKUX JTOTYCKANUCS MOMUWIKH, 10 MPHU3BOAUIN
0  TpaBMYyBaHHA, 3arubeni moaed  Ta
YCKIJIaTHEHHS OTepaTHBHOI 0OCTaHOBKH.

opoky B VYkpaiHi mig yac mikBimarii
MOKEXK 1 HAI3BUYAHHUX CUTYaIlll B CEpeIHbOMY
OTPUMYIOTH TPaBMH 25 Ta ruHe 2 MpaIliBHUKIB
OTIEPATUBHO-PATYBAIBHOI CIYXOM IUBUILHOTO
3axucty (OPC L3). OpHi€ro i3 MPUYHH TaKOTO
CTaHy € He3a/J0BUIbHUHN cTaH (YHKIIOHAJIBHOI
MIArTOTOBKKM  ocoboBoro ckmangy OPC 113,

CKJIQJIOBOIO SIKOTO € HEAOCKOHAIHMH TOPSAI0K
npoBeAcHHS aHamizy Al minpo3autrie OPC 113
TiJ] 9ac pearyBaHHs Ha HeOe3nmeuHi moaii (mami —
OuiHrOBaHHS JTik).

®opmyJlOBaHHA el crarti. Metoro
i€l poOOTH € MPOAHANI3YBaTH BITYM3HSIHUN Ta

3apyODKHUM IIOCBIZ L1010 MOPSIIKY
O1iHIOBaHHS TiH.
O0'ekTOM  JOCHIDKEHb €  Tpolec

O1iHIOBaHHS TiH.

[IpeameToM AOCTiIKEHD € BITYM3HSIHI Ta
3apyOixH1 BUMOTY HOPMATUBHUX JJOKYMEHTIB.

Buxaan OCHOBHOIO Marepianay
pocairzkenHss. B YkpaiHi HuHI mig  yac
OmuiHtoBaHHA Al kepyroThes [1]. 3rimHo 13 UM
nokyMmeHToM OIiHIOBaHHS i € OJHI€I0
CKJIaJIOBOIO JOCIIIKEHHS TTOXKEXKI1 1 BXOAUTH J0
Ipyly  BUXITHUX JaHUX TpPO Oprasizauiro
racinus noxexi (pucyHoxk 1).

JloCaiKEHHIO TMIATal0Th BCl MOMKEXKI,
K1 OepyTbcsi Ha OONIK, @ TaKOX MOXKEXI, J0
TIKBiMAIli  SIKUX  3alydanucs — MiApO3IUIN
OPC II3. JlochmimkeHHS CKIAJIHHX TOXKEK,
30MTOK Big SIKUX CcTaHOBUTL 1,0 THC. 1 OULIBIIIE
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3apoOITHUX TUIAT, MPOBOISTH
rpynu  CroiBpoOITHHKIB Ta 3a
pe3ylbTaTOM  CKJIQIal0Th  OMUC  TOXKEXKI.
JlocnmipkeHHST  IHINUX  MOXEX  MPOBOJIUTH
KepIBHUK TaciHHA TIOXKEXi, TpH IOMY 32
pe3yiabTaTaMu  JIOCHIDKCHHS — TOXEX,  Ha
JMIKBINAIi0 sSKUX 3ajisHI JBa Ta OUIbIIC
KapayJiB, CKJIQJa€eTbcs KapTka OOWOBHX i,
MOPSTIOK opopMIICHHS pe3yabTaTiB
JOCTIDKEHHS IHIIMX TI0XKEX HE BU3HAYCHO.
KiHIIeBEM eTarnoM JOCIIIKEHHS TOXKEeXK1
€ PO3IIISA TOXEXK] 3 HAYATBHHUIIBKHM CKJIAJIOM
rapHi30Hy (YacCTHHM, 3aroHy) Ta OCOOOBUM
CKJIaJIOM, SIKUH OpaB y4acTh Yy TaciHHI MOXKEXI.
Ilin wac po3risgy MOXeXl 3aciIyXOBYIOTh
KepIBHMKAa TacCiHHS  TOXKEXKI Ta  IHIIUX
KEpIBHUKIB JUIbHUIIb, HAJA€THCSI MOXKJIUBICTD
KO)XHOMY YyYaCHUKY BHUCJIOBUTH CBOKO JIYMKY,

MIHIMAJIbHUX
IOCBiqUeHi

NoJaTH 3ayBaKeHHs Ta mporo3ulii. KepiBHuk
3aHATH y3araJbHIOE BUCTYIIH,
XapaKTepPU3YIOThCS TO3UTHBHI Ta HETaTUBHI
MoMeHTH y nisix migpo3ainy OPC I3 mix gac
raciHHs ~ moxexi.  Ilopsmox  mpoBeneHHS
pO3rIIAIy TOKEXKI BU3HAYCHWH B [2], Tak, B
JOKYMEHT1 BH3HAYEHO, IO Tig 4Yac PO3TIILy
MIOXKEX1 OIIHIOETBCS OCOOJMBOCTI il PO3BUTKY,
00MOB1 il MiAPO3ALTIB, HEXapaKTEepHi ABHIIA i
noJii, 0 YCKJIAIHIOBAJIU TAaCiHHS, NHTAHHS
Oe3mneKky Tpaii Ta po3poOISIFOTECS 3aX0JH, IO
HarpaBJieHl Ha 3amoOiraHHs HEIOJIKIB, SIKi
Maju MICIIe B XOJ[I TacCiHHS, y3araJibHEHHs W
MOIIUPEHHSI TIO3UTHUBHOTO JOCBIY TaCiHHSL.

Ha miacraBi pe3ynbTaTiB  JOCHIHKEHB
NOXEX KOXHMM MAPO3AUT OOUH pa3 Ha
niBpoky, a I'Y(Y) ICHC VYkpainu, ogun pa3 Ha
pIK, TOTYIOTh aHani3 Ak migposnutis OPC 113.

JdocIiTxeHHA MOKeR
- 3ara’bHi JaHi Ipo TIOKeXKi;
- 3arajbHi JaHi Ipo 00’ €KT, e cTanact MoKexa;
- JaHi Ipo MpOTHIIOKEKHHH cTaH 00’ €KTa;
- JJaHi, 0 XapaKTepH3VIOTs BHIH [10;
- JaHi mpo 00CcTaBHHH BHHHKHeHHA Ta BiTBHOIO
PO3MOBCHIKEHHA MTOKER;
- J1aHi PO OpraHizalliro raciHHg MOKeX;
- 1aHi PO HACIiJIKH IIOHEKI.

I

Poariasaa mosmexi

I

Amnaji3 1i nigpo3ainy 3a neBHHH nepiog

Pucynok 1 — Cxema gociiKeHHs MOXKEX 3TigHo 13 [1]

Hepnonikamu goxymenTa [1] €:

- HEBIANOBITHICTH HOTo 3MICTy HOBHUM
3aBJaHHAM Ta (YHKIISIM, [0 MOKJIaJeHI Ha
JACHC Vkpainu, 30kpeMa Mmoa0 (QyHKIIH
JOCIIKCHHS ITOXKEK;

- mpoBeneHHs  OuiHIOBaHHA il
nigpo3autie OPC 113 3a K0)KHOO MOXKEKEIO € He
JOLUIBHUM Ta Hece HeOOIPYHTOBaHI JI0JaTKOBI
HaBaHTaKEHHS, TOMY aKTyaJlbHUM €
BU3HAUYCHHS KPUTEPIiiB, 3a SKUMH JOIIBHO
mpoBoaUTH Take OIIHIOBAHHS Jiif;

- BIUICYTHIH TOpPAIOK  O(QOPMIICHHS
pe3ybTaTiB JOCTIHKEHHS MOKEeX1 Y BUIAJKY,
SKIIO Ha MOKEXY BUI3AUB OJIMH Kapayll;

- mnpoeneHHs  OruiHOBaHHSA il
KEpIBHUKOM TaciHHS TMOXKeXi Moxe OyTu
YIEPEIDKCHUM Ta HEO0 €KTUBHUM, OCKLUIBKH
KepIBHHK TacCiHHS TIOXKEXKI1 € 3aIiKaBJICHOIO
000010, O0COOIMBO HKINO I Yac TaciHHA
MOXKEXKI MaB MICIIE BHIIQJOK HEHAJIEKHOTO
BUKOHAHHS 000B’513KIB 200 JAOMYIIEeH1 TOMUIIKH,
110 MIPU3BENO 0 HETaTUBHUX HACIIJIKIB;

- IaHU{ TOKYMEHT HE BU3HAYAE MOPSIOK
OmuintoBanna nid migposavtie OPC 13 mix vac
TIKBiAIii HAA3BUYAMHUX CUTYAITI.

[Topsimoxk  oIiHIOBaHHS Jiif  OpraHiB
yIpaBJIiHHSA 1 CWJI LUBUIBHOTO 3axHCTy, SKi
3almydeHi, abo 3amydaluch s TPOBEIACHHS
pATYBaTbHUX Ta IHIIUX HEBIIKIAIHUX POOIT,
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HaBEJICHU B JOKyMEHTi [3], M0 Ha ChOTOIHI
BTPATUB UYUHHICTH. 3TIIHO 13 UM JDKEPEIOM
iHpopmanii OmuiHiOBaHHA Aid  TPOBOIUTHCS
MOCAaJOBUMHU OCO0aMH OpraHiB JEp>KaBHOTO
Harjisiy y CKJIaai  KOMICIH 3 JikBimarii
HAJ3BUYAHUX CHUTyallii TEXHOTCHHOTO Ta
npupogHoro xapakrepy. Ilim dac ouiHrOBaHHS
T CKJIAJa€ThCs KypHAI aHAI3Y Mid OpraHiB
VIIPaBIIIHHS 1 CHJT IIUBUIBHOTO 3aXHCTY, B IKOMY
3a3HAYar0ThCS XapaKTepUCTHKA MICIISt

BUHUKHEHHS Haa3BUYaNuHOIL CHUTYaAIi,
napaMeTpH 1 XapaKTepUCTUKH (4acoBi abo iHIII)
T IPO3/ALTIB, OIIHKA KOXKHOTO MapamMeTpy Jii
Ta 3arajibHa omiHKa. CXxemMy  HOpsAKY
OIIIHIOBAaHHS [iii OpraHiB yHpaBJiHHSA 1 CHII
[UBUTBHOTO 3aXUCTy, SKi 3alydalluch s
MIPOBEICHHS PATYBaIBLHUX Ta THIITMX
HEBIKIAHUX poOiT 3rimHo 13 [3], HaBeneHO Ha

PHUCYHKY 2.

36ip Indopmamii

I

Oniaka

I

JoBeleHHA pe3yIbTATIB ONiHKH KEPIiBHAKY
KoMicil

Pucynok 2 — Cxema mNOpSIKY OLIHIOBAaHHS [iif OpraHiB yNpaBiiHHS 1 CUJ LUBUILHOTO
3aXUCTY, SIK1 3a1y4aluCh JUISl IPOBEACHHS PATYBAIBHUX Ta IHIIMX HEBIAKIAAHUX pOOIT 3riAHO 13 [3]

Henoxikamu
O1iHIOBaHHSA JIH €:

- BUICYTHI KpHUTEpii, 0 BU3HAYAIOTH, Y
SKAX  BUOAAKax  HeOOXIIHO MIPOBOIUTH
OriHtoBaHHS [ii Ta HE YCTAHOBJICHI TEPMIHU
npoBeacHHs OIiHIOBaHHS;

3a3HAYCHOTO  TMOPSIKY

- TIPOBEICHHS O1iHOBaHHSI bi 171
MOCAJIOBOI0  0c000K0  oprany  /Jlep»aBHOro
MOXKEKHOTO  HaMIy €  HeoOIpyHTOBaHUM,

OCKUIbKH Taka 0co0a 3a CBOIMHM OOOB’S3KaMU HeE
Ma€ BIMOBIIHMX 3HaHb, HABMYOK Ta MPAKTUIHOTO
JOCBIITY /11 BAKOHAHHS TaKo1 poOOTH;

- pe3yabTaTH OLIHIOBAHHS O(QOPMIIIOTHCS
y BUIVIAOl OLIHKUA (4HMcioBoro 3HaueHHs). [lpu
I[OMY HE HaBOJSATHCS MPOIO3UIIil, BUCHOBKH, HE
nepeadadeHo JIOBEJACHHS iX JI0 1HIIIOrO 0COOOBOTO

Pexomenparii mo/10 aHamizy aiid opraHiB
VOpaBIIHHS Ta CWJI T Yac JIKBimarii
HAJ3BUYAMHUX  CHUTYyallid  MPUPOJHOTO 1
TEXHOTCHHOTO XapakTepy BHKIaAcHI B [4].
3rimHo 13 muM JokyMeHTOM OIIiHIOBaHHS id
MPOBOJATh JUIsl BCIX HAJA3BUYAHHUX CHUTYaIlid
pEriOHAILBHOTO  Ta  JICPXKABHOTO  PIBHIB.
OuiHroBaHHA  JAid  TPOBOJATH  HAWOLIBII
niarotosieHi gaxiBii B TepMid a0 20 mid micis
il nmikBimamii. 3a pe3yJbTaTaMH TOTYETHCSA
AHaji3 [iidi opraHiB yIpaBJIiHHS Ta CHUJI ITiJ] Yac
JIKBiAaMii HaA3BUYAMHOT CUTYAITIH.

KigueBum eranmom OI1iHIOBaHHS O €
po30ip hi§17s 3 KEepIBHUM CKJIAJIOM
HIANOPSAKOBAHUX OpraHiB ympamiiHHs. Cxema
OuiHIOBaHHA [iii OpraHiB YIpaBJIiHHA Ta CHII

ckiamy, 1mo Oepe ywyacTh y JIKBifamii mig 4ac JikBimamii Haa3BUuYalHOT CHUTYyaIlii
Ha/I3BUYAIHUX CUTYAITIH. 3rigHo 3 [4] HaBeJeHa Ha PUCYHKY 3.
Hocnaimxenasa HC

l

Amnani3 opragizanifiHux | NPpAKTHYHHX 3aX0JiB
moao Jdikeizanii HC

|

Pozdip aii

Pucynok 3 — Cxema OIliHIOBaHHS [ii OpraHiB YIpaBIiHHA Ta CHJ MiJ 4Yac JIKBigarlii

HaJ3BUYAITHOT CUTYaIliil 3TiIHO 3 [4]
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Henonikamu pokymenty [4] € Te, 1o
piBeHb HaJ3BHYAHOI CUTYyalili He MoOke OyTH
KkputepieM s OIiHIOBAaHHS Jif, OCKUIBKH He
3aBXKIM HaJ3BUYaifHA CHUTYaIlisl NEBHOTO PIBHA
3yMOBJICHA JISUTBHICTIO a00 Oe3misTbHICTIO
nigpo3aitie. OPC 113, kpiM TOro HpUCBOEHHS
HaJ3BUYAHIA CUTYaIlii IEBHOTO PIBHS 3TiTHO 3
[5] mepenbavyae meBHUN TEpPMiH, IIO HE MOXKE
Oyt mnpuB’sizanuii 10  OMIHIOBaHHS  JTii
migpo3aurie. OPC 113 Ta BIumMBaTH Ha SKICThH
iXHBOT pOOOTH.

B Pociiicekiit @enepartii OriHIOBaHHS
NI MIpO3JUTIB MMiJ 4Yac TaciHHA TOXKEX Ta
JIKBIAAIli HACTIAKIB HAJA3BUYAWHUX CHUTYaIllid
MPOBOJIUTHCS 3TiIHO 3 [6, 7].

[opsmok, 1m0 BU3HAYaEeTbCS B JOKYMEHTI
[6] amanormmmii [1]. Pasom B mumM B 1BOMY
JOKYMEHTI  YITKO BHU3HAuYeHI KpWTepii, 10
00YMOBITIOIOTh HEOOX1THICTb MPOBEJICHHS
JIOCITIKEHHS TOXKeXK1. Tak, IS MOXKEXK, Ha SKHX
crajacsi 3aruOenb 1-4 mozeid, TpaBMyBaHHsS -9
JIOJICH, 30WMTOK Bij IOXKEXKI cKiaaB MeHme 3420
MIHIMITBHUX 3apOOITHUX IUIAT CKIIAIA€ThCs KapTKa
T TIOXKEKHOTO MMAPO3AUTY MO TaciHHIO TOXKEXKI.
Kaprka crxmamaerbcss y TepMiH S5 110 3 MOMEHTY
JIKBIAIT TTOKEXK] Ta MISITa€ BUBYCHHIO Y TEPMIH
10 mi6. [l moxkex, Ha SKUX cTajacs 3aruoens S 1
OutkIIe JTrONIeH, TpaBMyBaHHs 10 1 OUThINe JIFO/IEH,
30MTOK BIg MOXKeXl ckrmas 3420 1 Ouisine
MIHIMQJIbHUX 3apOOITHUX IJIaT, JI0 TAaCIHHS MOXKEXKI
3aTydaucss CWIM 1 3aco0M 3a  IIBUILECHAM
HOMEpPOM (paHroM) BHUKIIMKY CKJIQJIA€ThCS OIMC
noxkexxi. Omuc MoKexKi CKIagaerbest y TepMmin 30
110 3 MOMEHTY JTIKBIAITi] TIOXKEXK.

Cnig BiIMITHTH, IO 30MTOK BiJ MOXKEXKI
He Moxke OyTu kputepiem ans OuiHIOBaHHS Hii,
OCKUIBKH HE 3aBXKIU BEJIMKI 30MTKHU BIJI ITOXKEXKI
€ HaCIAKOM MALUILHOCTI a0o Oe3aisIbHOCTL
migpo3ainie OPC 113.

3rigHo 13 [7] OuiHroBaHHS Iid ITiJ 4ac
JiKBiIanii HACHINKIB HAA3BUYAMHUX CHUTYaIlii
MPUPOJHOTO Ta TEXHOTCHHOTO XapakTepy €
OJHUM 13  CKJIQJIOBUX  €TalliB  aHali3y
HaJ3BUYAlHOI cuTyamii (aHami3 JisIbHOCTI
OpraHiB yHmpaBJiHHSA, CHJI 1 3aCO0IB 3 JIKBiAALi
HaJ3BUYAlHOI cuTyalii), SIKUH TNPOBOJUTH
poboua rpyma, MO CTBOPIOETHCS KOMICIEIO 3
MMHTaHb TEXHOT€HHO-EKOJIOriYyHOi Oe3leKu Ta
HaJ3BUYatHUX cuTyanid. [lo ckimamy kowmicii
BKJIIOUAETHCS TMPEACTABHUKHN 00’ €KTa, HA SIKOMY
cTalacs  HaJI3BUYallHA  CHUTYallis, OpraHy
BUKOHABUOI BIIAJM, CTPaXOBUX KOMIAHIH

eKCIepTHUX opraHizamii. B xoxai anamidy
JSITBHOCTI OpTraHiB YHpaBJIiHHA, CUII 1 3aC00iB 3
JIKBimanii HaI3BUYANHOT cUTyartii
JOCTI/DKYIOTBCSL TaKi THTaHHS: XPOHOJIOTIA
JiKBianii HaI3BUYAKHOI cUTyarlii, iHpopmaris
PO CHJIM 1 3acO0M, MO 3aJistHI JUIs JIIKB1AIii
Ha/3BUYAHOT cuTyalii, aHami3 e(eKTHBHOCTI
Iiii cui, aHaii3 eQEeKTHBHOCTI 3acTOCYBaHHS
JUISL JIIKBimarii Ha/J3BUYAHOI CHUTYaIlil TeXHIKH
Ta TEXHOJIOTIH, aHaNi3 pe3yNlbTaTiB MpUHMaHHS
IHO3EMHOI JOIIOMOIrM I 4Yac JiKBimarii
HAJ3BUYAMHOI  CHTYaIlii, BHCHOBKH, 111(0)
B1I0Opa)KatoTh TMO3UTHUBHUN JOCBIJ JIKBigaIlii
HAJ3BUYANHOI CHUTYyaIlii, HEIOJIKUA MISUIbHOCTI
OpraHiB yIpaBJIiHHA CHJaMu 1 3acobamu, a
TaKOK MPOTIO3HUIIIT 00 X YCYHEHHS.

B PecnyOmini Bimopycs OrriHtoBaHHs
niii mpoBoauThCs 3rigHo 13 [8]. [IpuHIIMIIOBO
cxema nopsiaky OTIliHIOBaHHS il aHAJIOTIYHA B
Pocilicekiit  ®Denpepartii. Tak, mociaipKeHHIO
MIUIITal0Th MOXKEX1 31 30uTKOM Ha cymy 50000
0a30BHX BEJIWYMH, 3 TPYMOBOIO 3ardOEILIIO
moneit (5 1 OUTbIe YOJIOBIK), a TAKOXK TMOXKEKI,
JUTSI TACIHHS SIKMX MPUTATYBAIUCS CHITH 1 3aC00HM
OUTbII HDK OJHOTO TOXKEXKHOTO aBapiitHO-
PATYBAJIBHOTO TMIAPO3AUTY, Ta MPEACTaBIISIIN
HAYKOBUM 1 TPaKTUYHUHN THTEPEC.

B CIHA 1mig yac OIHIOBaHHA il
0COONMMBY  yBary MPUAUISIOTH — BUIAIKaM
TpaBMyBaHHsS Ta 3arubeni 0coOOBOTO CKJIamy.
[Ipu 1npOMy, HE TUIBKM T YaC BUKOHAHHS
0OlOBUX 3aBJaHb, ajle M g 4Yac HaBYaHb,
MOBEPHEHHS B IMAPO3ALUT TICHS JIKBigaIii
IHIIUICHTY, I/l YaC HECEHHS 4YepryBaHHS, 11032
yeproBuii dvac (B 1oOyTi, B TOMYy 4YHCII
3aXBOPIOBaHHS, Kl CTalnu HACJIITKOM
npodeciiftHOT TiSITBHOCTI).

[HiunenTy, Ha SKUX OCOOOBUH  CKIIaJ
OTpPUMAaB TPAaBMH, aHATI3YIOTHCS, MOPSIOK TAKOTO
aHaizy BH3HaueHWil [9], Ta 3a pe3yabTaTaMu
MPOBEACHOTO aHANI3y CKIANAe€ThCs 3BIT, KU
ONPWIIOHIOETECST  Ha  odiuifiHoMy  caifti
npocniiki  MoKeXHUKIB. Ha mincraBi Takux
3BITIB  (OpPMYETBCSI Ta BEAEThCS  TOCTIiHA
CTaTHCTHKAa OTPUMAaHHS TpaBM, SKy Bele
Hartionanbha nipotunokeskna acoriariisi (NFPA),
Ta TMPUYUH iX OTPUMAaHHS, a TaKOXK (OPMYIOThCS
MPOTO3UIIT  MOJI0 PO3POONIEHHS  BIMMOBIIHUX
CTaH/IapTIB Ta BEACHHS NpOINAaraHau. 3BITH B
00OB’SI3KOBOMY TOPSIIKY HAJICHIIAIOTBCS Y BCl
MYHIUTAIBHI AenapTaMeHTr.. CXxemMa BUKOHAHHS
3a3HaueHol poOOTH HaBelAeHa HAa PHUCYHKY 4.
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OnuTyBaHHA rpoMaj Ta 38ip iHdopmanii

[

Anaais ingopmanii

I

OCTaTOTHA OMiHKA TA BHCHOBKH

I

BugpueHHA J0ocBiTy TAa YI10CKOHATECHHS PodoTH
MO/KEKHNX Higpo3aiiin

Pucynok 4 — Cxema BHBYEHHsS NpPUYMH TPaBMYBAHHS OCOOOBOIO CKJIaay IOKEXKHOL

oxoponu CIHIA

B Tlonbmi mnopsmox OIiHIOBaHHS it

MTOKEXKHO-PATYBAIIBHUX MIJPO3ILTIB
periiaMeHTOBaHO HaKa3oM Minictpa
BHyTpimHIX crpaB [10]. OmiHtoBaHHS mid
MIPOBOJIUTh  KOKHMM  OKPEMHM  IOXKEKHUI

MiIpO3AUT, TPU IBOMY CKJIQJA€ThCs KapTKa
noii (Mae 3aTBepmKeHy Gopmy).

OniHIOBaHHS i1 TPOBOJIUTHCSA SK T
yac BUKOHAHHS 00OBHMX 3aBJaHb, TaK 1 Mij Jac
HaBYaHb MOXKEKHUX MiApo3aitiB. OkpemMo yBara
npuaiserbes  mig  vac  OmiHOBaHHA il
HaJaHHK Nepumoi  JIOMEIWYHOI  JOMOMOTH
noctpakaanuM. OIIHIOBaHHS A1 TPOBOJAUTHCS
y pas3i 3arubeni abo TpaBMyBaHHS JIIOJICH B
TOMYy YHCII  cepelx  0COOOBOTO  CKIIamy
MOKESKHUX MMIIPO3AUTIB, i Yac TOPOIKHBO-
TPAHCIOPTHUX TMOJIA 3a Y4YacTIO MOXKEKHHUX
MiIPO3AUTIB, MiJ Yac TMOIIKOJKEHb TOKEKHUX
aBTOMOOLIIB Ha HOXKeXax 4yh HaByaHHX. [lix
yac OuiHIOBaHHS A1l TPOBOJUTHCS ONMUTYBAHHS
CBIZIKIB Ta 0Ci0, 110 3amydanucs 10 JIKBIgaIii
MOXKEXK1, MPU LIbOMY BUKOPHCTOBYIOTHCS (POTO,
BiJICO 3 KaMep BiJICOPETiCTPaTOPIB TOIIIO.

Kaptka  moxmii  HampaBiseTbcs B
LEHTpanbHul anapatT MiHicTepCTBa BHYTPILIHIX
CIpaB 13 MiANMKHCAaMU AUCIIETYEpa, KOMaHIUpa
MIAPO3aUTY, SKUA BUDK/IDKAB Ha TOXKEXKY, Ta
HayallbHUKA YacCTHUHH  JJs  y3araJbHEHHS
iHpopmanii. 3a pe3yabTaTOM Yy3arajabHEHHs
iHpopMmanii  poOJATbCS ~ BUCHOBKM IO
eKCIUTyaTalllfHy  TOTOBHICTb MOKEKHOTO
MIAPO3ILTY A7 TIOAAbIIIOTO HECEHHS CITYXKOU.

Cy0’exT mokexi (mpuBaTHa ocoba Uu
CTpaxoBa KOMIIaHIsl) MOKE TaKOXX CAMOCTIHHO

migrotyBatd  OIiHIOBaHHSA [Jid  MOXEKHUX
MIAPO3IUTIB i 4ac JTIKBIIAIIT TTOXKEXKI.
Bucnoskmu. 3a pe3ynpTaTamu

MPOBEJICHUX MOCHIIKEHbh MOHA 3pOOUTH Taki
BUCHOBKHU:

1. B Vkpaini OuiHtoBaHHs A1l € OJIHIEIO
CKJIAJIOBOIO JOCII/DKCHHSI TIOKEXK 1 HACTIIKIB
HAJ3BUYAMHUX CHUTYyaIlld, 10 HE BIANOBIIAE
3aBJaHHSIM Ta byHKIIISIM aBapiiiHO-
pATYBaIbHUX (POPMYBaHb.

2. BiacyTHi KpuTepii, sKi BU3HAYalOTh
HEOOXimHICTh TpoBeAeHHs OIHIOBaHHS JIii,
MPOBEJICHHS TaKUX POOIT 32 KOKHOIO MOKEXKEIO,
€ HeJOUUILbHMM Ta Hece He OOrpyHTOBaHI
HABaHTAKCHHS Ha aBapiitHO-PATYBaIbHI
dbopmyBanns. Ilpm 1pOoMy B 3apyODKHHX
KpaiHaX TaKUMM KPUTEpIIMHU, SK MPaBUIIO, €:
3aru0enb Ta TpaBMyBaHHS JIIOJICH, B TOMY YHCIT1
cepen 0Cco00BOTO CKIany  TOXKEXKHHUX
MiPO3ALTIB, MIOIIKO HKEHHS aBapiitHO-
PATYBAJIbHOT TEXHIKH TOLIO.

3. B 3apyObkHuUX KpaiHax MOpPSAIOK
OuiHrOBaHHA i, SK MPaBWIO, OOYMOBJICHUA
TakuMU  eTanamu: 30ip iHQopmamii 1po
HeOe3IeuHy MO/Iif0, y3araJbHeHHs iH(opmarii
po HeOe3MeuHy MO0, BCTAHOBICHHS MPUYHH
HACJII/IKIB, 110 CTaJUCs, pO3p0oOKa BUCHOBKIB Ta
MPOMNO3UIii, TOUIUPEHHS OTPUMAHOTO AOCBIAY
cepe HIIUX MiAPO3LTIB.

4.  ®opmyBaHHS  KpuTepiiB,  fKi
BU3HAYAIOTh HeoOX1aHICTH MIPOBEACHHS
OuiHoBaHHA O, [JOLUIBHO 3JIMCHUTH 3

ypaxyBaHHSM TOTO, IO aBapiiiHO-PATYBaJIbHI
HiIPO3JIUIM pearyroTh Ha HeOe3neuHy Moioo (B
TOMy uuciai moxexy). Ilpm wnpomy, 10
3a3HAYEHUX KPUTEPiiB HE NOLUIBHO BKJIIOYATH
30UTKH Ta PaHT HA/I3BUYAWHOT CUTYaIIi].

IlepcnexkTuBHN MOJANBIINX
JOCTHiIKeHb. B momambmmx JOCIHiIKCHHSIX
JOLUUIBHO  COpPMYIIOBaTH  KpuUTepil,  fKi
BU3HAYAIOTh HEOOXIIHICTh MPOBEACHHS

OniHioBaHHSA /i, OOTPYHTYBAaTH OCHOBHI €Tanu
OniHioBaHHA Jif Ta pPO3POOHTH TOPAIOK
O1iHIOBaHHS JIIH.
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Tecnenxo A. H., /loyenko A. I'., Casuenxo O. B., Bepecenxo O. B., bopucosa A. C.,
Ykpaunckuii hayuno-uccinedosamenbcKuil UHCMUMYm 2paxcoOaHCKol 3auumol

ONBbIT OUEHKU JENCTBUAMN MOJPA3JEJTEHUA ONNEPATUBHO-CIIACATEJILHOM
CJYXBbI T'PAJKIAHCKOM 3AIIIUTHI BO BPEMSI PEATHPOBAHMSI HA OITACHBIE
COBbITHUS

llposeden ananuz omeuecmeeHHo20 U
3apybedcHo20  onblma  NO - OyeHKe  Oelicmeull
noopazoeneHuti ONnepamusHoO-cnacameibHoll
CYHCObL  SPANCOAHCKOU  3auumsl 80  BPeMs.
peazuposanusi Ha onacHvle coovimus. Onpedenervl
Kpumepuu, — N0  KOMOPbIM  YenecooOpasHo
nposooums OQyeHKy Oelicmeuti U OCHOBHbIE IMANbL
nopsioka npoeedeHuss maxou pabomwl. Onucamvl
OCHOBHbIE HeooCmamxu HOPMAMUGHbIX
ooxymenmos no QOuyenke Oelicmseuti OnepamueHo-
CNACAMENbHLIX  NOOPA30eNIeHUll NpU  IUK8UOayuu
noXCapo8 U upe3sbluauHblx cumyayui. Hzyuen
onvlm noopazoenenuli OnepamueHO-CnacamebHoLL
CYHCObL  SPANCOAHCKO  3auumvl N0 OYEHKe
Oelicmauli 80 8peMsl peaupoBanusi Ha NOXCapbvl U
ypessbiyalinble  cumyayuu.  Ilpoananusuposarvi
OCHOBHbIE 8ONPOCHI, KOMOPble PACCMAMPUBAIOMCSL
8 aHanuze 0esimelbHOCMU Op2aH08 YRPABIeHUs, CUTL
U cpeocmeé no  IUKEUOAuuu  NoXHCapos U

upesgbrualiHblx cumyayui. OO0CHOBAHHO NOPSOOK
oyenku Oevicmeuti noopaszoenenuti OnepamusHo-
CnAacamenvHol  CyHCObl  PANHCOAHCKOU  3aumbl
npu mMyWeHuu — noxcapos U JIUKeUOayuu
upesgblyaliHblx cumyayuil. Pezynomamvl pabomol
OYOYm UCNOL308GAMbCSL QONHCHOCHHBIMU TUYAMU
ONepamusHO-CnacamelbHol cnyoHcobl
epadicoanckou  3awumer TCHC  Vkpaunvr npu

npogedeHuU  OYeHKU  Oelicmeuti  aBapuiiHo-
cnacamenvHvlx  ghopmuposanuti OCC I3 npu
peazuposanuu Ha onacHule coovimus,

nocnedosamenvHocmv cocmaeienuss Omuema 00
oyeHke  Oelicmeull HA  OCHOBe  peanu3ayui
«Pexomenoayuii o0 nopsioke OyeHKu Oelcmsull
asaputino-cnacamenvivlx hopmuposanuii OPC 13
npu peazuposaHuL Ha ONACHbLE COObIMUSLY.

Knrwueevie cnosa: oyenka Oeticmsull,
NOPsI0OK OYeHKU Oeucmeut, mpasmMupo8arus,
2ubennb, nospelcoeHue MmexHuKu

0. Teslenko, O. Dotsenko, O. Savchenko, O. Veresenko, 4. Borysova,
Ukrainian Scientific and Research institute of Civil Protection

CONCERNING EXPERIENCE EVALUATION OF ACTIONS OF OPERATIONAL-
RESCUE DIVISIONS OF CIVIL PROTECTION SERVICE DURING RESPONSE ON
HAZARDOUS EVENTS

The analysis of domestic and foreign
experience in actions assessment of units of
operational and rescue civil protection service
during dangerous events response has been carried
out. The criteria on which it is expedient to carry out
actions assessment and main stages of the order of
such work are determined. The main shortcomings
of normative documents regarding the actions
assessment of units of operational and rescue civil
protection service during the elimination of fires and
emergencies are described. The experience of units
of operational and rescue civil protection service
during the elimination of fires and emergencies has
been studied. The main issues that are considered in
the analysis of the activity of the management
bodies, forces and means for the elimination of fires
and emergencies are analyzed. The procedure of
actions assessment of units of operational and

rescue civil protection service during during fire
extinguishing and emergencies response is
substantiated. The results of the work will be used by
officials of operational and rescue civil protection
service of the State Emergency Service of Ukraine
during carrying out the assessment of actions of
emergency rescue units of units of operational and
rescue civil protection service during response to
dangerous events, the sequence of compilation of the
Report on assessment of actions on the basis of the
implementation of «Recommendations on the
procedure for assessing the actions of emergency
rescue units of the units of operational and rescue

civil protection service during response to
dangerous events».
Key words: evaluation of actions,

actions evaluation procedure, injury, death,
equipment damage.
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APPLICATION OF THE CALCULATING METHOD FOR DETERMINING THE CLASS
OF FIRE RESISTANCE OF WOODEN BEAMS

The article is devoted to the behavior of wooden beams with fire protection in case of fire.

The results of calculations of the geometry of the charcoal zone of fragments of wooden beams of
various configurations with fire protection are presented.

Key words: fire resistance, fire bio protection, scheme of measuring geometric parameters

of the charred zone of samples.

Introduction. Researches [1; 2; 3] show
that wooden beams in buildings with wooden
structures are one of the most crucial elements to
which special requirements for fire resistance are
needed. Among the most common means of fire
protection of wood, the most widespread are fire
and bio protecting impregnations [4, 5]. The
mechanism of such means is based on slowing
down of burning processes on the surface of
elements of wooden structures. Nevertheless, over
time the thermal effects of fire-treated layer is
subjected to decomposition and charring process
extends to the unprotected layers, whereby the
beam is still destroyed. Considering this, the
parameters for predicting the charring zone, which
is one of the main parameters for calculating fire
resistance limits of wooden beams according to the
standard must be indicated [6].

Raising the problem and its solution. The
purpose of this article is an example a calculation
technique for predicting geometric configuration of
the zone of charring of wooden beams with
fireproof impregnation when exposed to fire with a
standard temperature regime.

To achieve this goal, we have set
following tasks:

= present the existing methodology
experimental researches of fragments of wooden
bearing beams with integrated protection against
heat and fire, biological damage to the wood and
determine the temperature in the inner layers of
samples and the thickness of the charred layer;

= on the basis of the test results, to
reveal the regularities of growth of the thickness
of the charred layer;

» to develop a methodology for
calculating geometric configuration of the
charred zone for different sizes of beams .

Results. To study the behavior of
wooden beams, their fragments were used, the
scheme and the form of which are shown in Fig.
1. Test samples were made of pine bars with
dimensions of 200*65*400 mm, and plywood
with dimensions of 400*400*16 mm.

For the tests, a heating installation, which is
a steel chamber with dimensions of 500 x 500 x
500 mm was used. On the back side, the chamber
has a hole which diameter is 60 mm for installing
the burner nozzle. On the inside, the walls of the
chamber are protected with a layer of non-
combustible insulation "Conlit 150" produced by
Rockwool company with thickness of 100 mm to
minimize heat loss, which also protects it from high
temperatures. General view of the installation for
fire tests of fragments of wooden beams with
fireproof impregnation under the standard
temperature regime [7].

Using the measurements, the average lateral
thickness and the average end thickness of the
charred layer were calculated, the graphs of the
dependences on exposure time. Analyzing the
graphs it can be seen that the dependencies of the
thicknesses of charring on time are similar.
Charring of wood with impregnation occurs much
more slowly. Impregnation of the type 4 [8].

When predicting geometric configuration
of the charred zone there was a hypothesis the
idea of which was an assumption that, when the
charring behavior depends on temperature, the
charring zone must be limited to a certain
isotherm. To implement this hypothesis, it is
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necessary to construct isotherms in the cross
section of the fragment. In this case, two
methods can be used: by solving a heat
conduction equation, or by approximating
isotherms by means of interpolation functionals.
To solve the heat conduction problem, the
thermophysical characteristics of wood with fire
protection which are unknown are required
therefore, the second method was used [8].
To approximate the isotherms, we used a

functional of the form:

p\Yp
X
y(X) = yo[l_(x_oJ J , (1)

where xo and yo — coordinates on the axes x and
y at their intersection by an approximating curve;
p —exponent determined by approximating curve.

A graphic representation of curves set by
the expression is given in [9].

Using this approach and measurements of
temperature at the reference points of the
section during the tests [9], interpolation of
temperature distributions was carried out.

For prediction of the charred zone of the
beam fragments, measurements of the charring
thicknesses. Comparing the measured thicknesses

of the charred layer and found temperature
distributions, critical charring temperatures were
determined using the formula:

0,5a—d(i) ™
0,5a } @

Toi =Ty +(Tgi _Toi){

where Ty, , T,; — the temperature of the first and

last points of the control section line in i
moment of time; a« — section width; Qg —
exponent of approximating parabola in i
moment of time; d(i) — dependence of lateral
thickness on exposure time [10].

Dependencies of the thickness of charring
on time were obtained on the basis of regression
analysis. The parameters of regression
dependences are given in [10].

The dependencies of rate of the side
charring on time were obtained by
differentiating the regression dependences
described in Table 2 [10]. The parameters of the
obtained dependences are given in Table. 3 [10].

Using the data of Table 2 [10] and the
developed calculation method, charring zones
for the tested fragments were set. The results
are shown Table 1.

Table 1 — Fire resistance class for wooden beams without taking into account the

carbonization zone

Type of wooden beams fire resistance class, min
Sample without impregnation 9
Sample with impregnation «Neomid 450-1» 28
Sample with impregnation «Senezh» 31
Sample with impregnation «Strazh-2» (BS13) 33

Data tab 1 indicate that fire retardants
have a noticeable effect on increasing the fire
resistance of wooden beams, but this effect is
insufficient as it does not allow for providing
the required fire resistance limit for required fire
resistance classes R 45 and R 60.

In view of the conduct of the study, it is
possible to formulate the main provisions of the
method of estimation of fire resistance of
wooden beams with fireproof impregnations.
The implementation of the proposed method
requires the implementation of such procedures.

1. Determination of temperature
distributions at each control moment of the

development of a fire using the solution of the
heat equation (1) using one of the numerical
methods, finite differences, or finite elements.

2. By the formula (2) of the experimental
dependencies of the type shown in Table. 1
actual work for one or another type of fire
retardant is determined by the critical
temperature at each control point of the time of
fire development.

3. The isoterm, corresponding to the
determined critical temperature, determines the
configuration of the carbonating zone that is cut
off by this isotherm at each control moment of
the fire development.
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4. Under the temperature field in the
non-charred zone, the strength and deformation
characteristics of the wood are determined in
accordance with the method described in the
previous paragraph of the actual work at each
control point of the time of the development of
the fire.

5. The method of increasing deformation
determines the bearing capacity of a wooden
beams with fire protection at each control point
of the time of fire development.

6. Based on the values obtained, the curve
of reducing the bearing capacity with the time of
the development of the fire is constructed.

7. By comparison at each time of the
development of the fire of the bearing capacity
of the beam and the operating load is
determined by the time when the operating load
becomes equal to or greater than the carrying
capacity, which will be the time of the onset of
the limiting state of its loss.

According to the algorithm of the proposed
method, the temperature distributions given in Fig. 1.

Applying the approach for determining
the configuration of the charcoal zone, charcoal
zones were determined for the cross section of
beams with and without fire retardant
impregnations. The results are presented in Fig. 2.

. r > =
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Fig. 1 — The calculation scheme of the section of a wooden beam for the elaboration of
procedures of the proposed method of calculation of fire resistance
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Fig. 2 — Temperature distributions in the section of a wooden beam and the corresponding
scale at time points: a - 15 min; b - 30 min; ¢ - 45 minutes; d - 60 min

From the data on the configuration of the
carbonized section of the cross section, one
can see that the type Il fire protection means
possess the greatest fire-protection ability.

Using the obtained configurations of the
charcoal zone, we can determine the

124

distributions of the mechanical characteristics
of the cross section of the beam, the fire
resistance, which is subject to the estimation
by the method proposed by us. Fire resistance
class, defined by the graphs in Fig. 3 are
reduced to the table. 2
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Fig. 3 — Typical distributions of wood strength in the section of beams with and without
fire retardation at different times of fire exposure to fire.

Table 2 — Fire resistance class for wooden beams section 200x200 with and without fire protection

Type of wooden beams fire resistance class, min
Sample without impregnation 31
Sample with impregnation «Neomid 450-1» 33
Sample with impregnation «Senezh» 35
Sample with impregnation «Strazh-2» (BS13) 36

Conclusions.

1. The method of estimation of fire
resistance of wooden beams with fireproof
impregnation is developed;

2. Fireproof impregnation has a noticeable
effect when increasing the fire resistance of wooden
beams, but this effect is insufficient as it does not
allow to provide the required fire resistance limit for
required fire resistance classes R 45 and R 60;

3. The most effective in increasing the
fire resistance of the beam, the fragment of

which was investigated, is a fire retardant
impregnation of the 111 type;

4. Increase of the width of the section of a
wooden beam to 200 mm leads to a significant
reduction in the effectiveness of fireproof
impregnations to improve the fire resistance class,
as it increases by a maximum of 2-3 minutes;

5. The proposed method for assessing
fire resistance of fireproof wooden beams is
most effectively used for beams with a width of
a cross section not more than 200 mm.
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NPUMEHEHHUE PACHETHOI'O METOJIA OIIPEAEJIEHUA KJIACCA
OI'HECTOUKOCTHU JEPEBAHHBIX BAJIOK

Crartbsi  NOCBSILIEHA  UCCIEIOBAHUIO
MOBEJICHUS JEPEBSHHBIX OAJOK C OrHE3allHUTOM
B  YCIOBMSX TMOXapa II0  CTaHJApTHOMI
TeMIIEpaTypHOU KPHUBOI. [IpencraBneHbl
pe3ynbTaThl OTHEBBIX HWCIBITAHUNW U PAacUETOB
reOMETpUH 30HBI OO0yriMBaHus (HparMeHTOB

JEPeBSIHHBIX OalOK pa3lWyHOW KOHpUTrypanuu
C TpeMa  OTrHE3alllUTHBIMU  CpPEJCTBaMH,
MO3BOJISIIOIIUMU  OTIPEJENIUTh 3aKOHOMEPHOCTH
3¢ (EeKTUBHOCTH OTHE3AIIUTHOTO MPOTUTKH IS
MOBBIIICHUS KJIacCa OTHECTOMKOCTU JIaHHOM
KOHCTPYKIUH.

Tuwenko €. O., kano. mexu. Hayk, ooyeum, Hexopa O. B., kano. mexu. Hayx, c. H. C.,
3mazca A. B., kano. mexu. nayk, Hoszopoouenxo A. IO.,
Yepracoxuil incmumym nodxcedcroi oeznexu imeni I epoie Yoprobuus
Hayionanvnozo ynieepcumemy yuginono2o 3axucmy Ykpainu

3ACTOCYBAHHA PO3PAXYHKOBOI'O METOAY BUSHAYEHHSI KJIACY
BOT'HECTIMKOCTI JEPEB'SSTHUX BAJIOK

CraTTss mpuCBAYeHA  AOCIIHKCHHIM
MOBEIIHKH JIEPeB'SHUX OaJIOK 3 BOTHE3aXHCTOM

B yMOBaxX TOXEXI 3a  CTaHIAPTHOIO
TEMIEPATYpHOIO  KPHUBOIO. [IpencraBneni
pe3ynbTaTd  BOTHEBUX  BHIpoOyBaHb  Ta
pO3paxyHKIB TeoMeTpii 30HH OOBYIJICHHS

¢parMeHTiB  JAepeB'ssHUX  OaJloK  pPI3HOI
KoH(irypamii 3 TpobMa BOTHE3aXHMCHUMH
3acobamu, 10 JI03BOJISIE BU3HAYUTHU
3aKOHOMIPHICTh €()eKTUBHOCTI BOIHE3aXHCHOTO
POCOYEHHS ISt M1IBULIICHHS KJacy
BOTHECTIHKOCT1 JJaHOT KOHCTPYKIII.
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IMPOrHO3MPOBAHUE KO3®®UIMEHTA ONIEPATUBHON TOTOBHOCTH
ATIITAPATYPBI ONEPATUBHOM JUCIHTETYEPCKOM CBSI3H B YCJIOBUAX
YPE3BBIYAWMHOMN CUTYAIIMA

Dppexmusnocms pabomer annapamypuvl onepamusHou oucnemuepckou cesizu (OHC) u
onoseweHusi NO 00ecneyeHulo YCmouuueoeo YNpaeieHus CHAaceHuem O00beKmo8 IKOHOMUKU U
Nep8ooUepPeoOHol NOMOWbBIO NOCMPAOABUIEMY HACEIEHUI0 Onpeodensiemcs e€ Kodp@uyueHmom
ONEepamugHoOl  20MOBHOCMY,  AGNANWUMCA  KOMNIEKCHbIM NoKazamenem 0Oe30mKA3HOCmuU U
B0CCMAHABIUBACMOCTU 8 PedCUMe NUKOBOU HA2PY3KU 6 ycaosusax upessviuatnou cumyayuu (4C).
Ionyuenvt © NPOAHANUZUPOBAHBL  BLIPANCEHUS KOIDOUYUEHMA ONepamusHoOl  20MOBHOCU
annapamyper  OJC  nocie omxazo8 6 YCIOBUAX UPE3BLIYAUHOU CUMYAyul, YCMAHOBIEeHd
83AUMOCBA3b  MeHCOy  Kodapuyuenmom 20moGHOCMU, NOKA3ZAMENAMU — Oe30MKA3HOCMU U
PEMOHMONPULOOHOCIU. Ilpeocmasnena  mamemamuueckas — MoOelb, NOLyYeHbl u
NPOAHATUZUPOBAHLL  Pe3yIbmamsl — pacuema  Kod(@uyuenma  OnepamusHol — 20MOBHOCMU
annapamypwt O/[C 6 3a8ucumocmu om cpeoHe2o Yucia OmKa308 U COOMHOULEHUS UHMEHCUBHOCTU

OMKda306 K UHMEHCUBHOCMU 60CCMAHOB/IEHUS 6 YCIIOBUAX ycC.

Knrwoueesvie cnosa:

onepamueras 0ucnemqepcmm C6B:430b,

qpesebmaﬁHaﬂ cumyayusl,

8eposimHOCcmb Oe30mKa3HoU pabomol, KOIPPuyLueHm onepamusHol 20Mo8HOCMU.

ITocTtanoBka mpoOJembl. B ycioBusax
YC ammaparypa OJC wu  omoBelieHUs
ofOecrieunBaeT CBOEBPEMEHHOE HarpaBJeHHE
CUJ U cpeAcTB Ha nukBuaanuoo UC, nosenenue
3a/1a4, TOCTaBJICHHBIX OPraHaMH YIIPABIICHUS,
N0  TOJApa3JeleHud, KOHTpPOJb 338  HUX
BBITIOJTHEHUEM, KOOPAWHALUIO JACHCTBUU IIpHU
MPOBEICHUU MeponpusTuii no auksuganuu YC,
nepenavy ornepaTUBHONW HMH(OpMAaLMK OpraHam
ynpasieHuss aukBuganuu YC, omoBelieHue
nH(OpPMHUPOBaHHE HACETICHUS O BO3SHUKHOBECHUH
qcC.

[Tokazarenu HaJe)KHOCTH u
BOCCTaHABJIMBAEMOCTH anmnaparypsl
onepatuBHOM mucnerdepckoit cBszu (OIC) u
ONOBEIICHUS B  PEXKUME  UYPE3BbIYANHON
cutyaiun  (UC) 3aBHUCAT OT 3IEKTPUYECKUX
MEeperpy30K, 4YTO  MOXET MPUBOJUTH K
JUINTEJIbHBIM ~ OTKa3aM  3JIEMEHTOB  CETH
AIIEKTPOCBS3H, YTO TpeOyeT MPHUHATHS Mep U
3aTpar JUTSt BOCCTaHOBJICHUS eé
paboTtocnocobHocTH B ycnoBusix UC.

OnHoil U3 mpobieM npu 3TOM SIBIISETCS
MPOTHO3UPOBAaHUE 3HA4YEeHUA Kod(hduireHTta
oneparuBHOM rotoBHoctu anmapatypel OC B
ycnoBusix  YC 1o  JaHHBIM  MOKa3arteneit
0€30TKa3HOCTH UM PEMOHTONPUTOJHOCTH 32
BpeMsl SKCIUTyaTaluu.

AHAJIN3 MOCJEIHUX HUCCIEeNOBAHUH M
nyoaukanui. B pabote [1] paccmarpuBaetcs
cmoco® TmoanepkaHus — paboOTOCIOCOOHOCTH
TEJIEeKOMMYHUKAIIMOHHBIX ~ CeTed 3a  cyeT
dbopMUpOBaHUS  PE3EPBHBIX  TEXHUYECKUX
CPEICTB.

B paGore [2] paccMoTpeH cmocob
ycTpanenus otkaza OJIC npu npepblBaHUU
BHEIIHET0 3JIEKTPONUTAHUS 3a CYET Mepexoia
Ha PE3epBHBIA MCTOYHHMK MUTAHUS B Mpeenax
BpEMEHU ABTOHOMHOM paboThl,
MPOTHO3UPYEMOIO M0 PAaCYETHON METOIMKE, B
ycnosusix UC.

B pabote [3] mpenacTaBieHbl METOIMKA
pacuera HeoOxoaumoro konuuectBa 3TC mns
BoccTaHoBieHus anmapatypsl OJIC mocne
0TKa30B B ycnoBusx YC.

B pabote [4] POU3BEICH
BEPOSITHOCTHBIN pacuer JOCTaTOYHOCTHU
koMmiiekta 3TC Ui BOCCTAHOBIIEHUS U
pemonrta annaparypsl O/IC B ycnosusx UC.

B pabotax [5, 6] paccMOTpeHO BiIMsSHUE
pekuMa  DIIEKTPUYECKOW  Harpy3ku  Ha
NOKa3aTela HaJeKHOCTH U KOPPEKTUPOBKA
00ecreyeHHOCTH anmnaparypsl oa3
koMIuiekToM 3TC 1mpu BOCCTaHOBJIEHMH €€
IO0CJIE OTKa30B B YCIOBMSIX YpE3BbIYAHON
CUTYaIuu
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DopMyJIMPOBKA neJsei CTATBbU.
Ilenbto JaHHOW CTaThU SABISAETCS MOJyYEHHE U
aHamM3  BBIpOXKEHHS i1 Kod(p¢uimenrta
onepaTuBHOM roToBHOCTH anmnaparypsl OJC,
YCTaHOBJIEHHE B3aUMOCBS3U MEXy
KOA((UIIMEHTOM OINEPATUBHON TOTOBHOCTH M
00€CIIEYeHHOCTBIO  almapaTypbl KOMILIEKTOM
3aIracHbIX TEXHUYECKUX CpPEICTB.
[Ipenmonaraercs pa3paboTka MaTeMaTHYECKON
MOJIeNH, pacyeTa KodhduireHTa onepaTuBHON
roroBHocTu anmnapatypsl O/IC B 3aBucUMOCTH
oT rokasarenen 0€30TKa3HOCTH U
peMoHTONpUroJHOCTH B ycioBusax YC.

N3i0/keHHe OCHOBHOIO MaTepHuala
HCCJIeI0BAHMSA. [Ipoananu3upoBas
MIPUBEJCHHbIE Hay4Hble pPabOTHI, MOJYYUM
MaTeMaTHYeCKyl0  MOJeNb s pacuera
kod(duimenta  omepaTUBHONW  TOTOBHOCTH
ammapatryper  OJIC B 3aBUCHMOCTH  OT
nokasaresnei 0€30TKa3HOCTH u
PEMOHTOIIPUTOJTHOCTH, a HMEHHO CpPEIHEro
YKclia OTKa30B U COOTHOIIIEHUSI HHTEHCUBHOCTHU
OTKa30B K MHTEHCHUBHOCTU BOCCTAaHOBJIEHUS B
ycnoBusix UC.

Amnmapatypy oacC HE0OXOMMO
obecreunBaTh TpeOyeMbIM KOMITJIEKTOM
3alacHbIX AJIEMEHTOB, TaK KaK B IMPOTUBHOM
cllydae 3HAUMTENIbHO YBEIMYMBACTCS BpeMs

BOCCTaHOBJIEHUs. Kpurtepuil 10CTaTOYHOCTH
3amacHbIX 3JIEMEHTOB 3aBUCUT oT
COCTaBJISFOLIUX CpEIIHETrO BPEMEHHU
BoccranoBieHus OJIC W3  CIEQYIOUIEro
BBIpaKeHU [6]:

To=Tu+ Tuo+ Ty, (l)

rne Ta — cpeaHee BpEMA AKTHBHOI'O

PEMOHTA,
Ta;[ — CpeaHeC BpPEMA BbIHYXICHHOI'O
IIpoCTOsA IIpu TCKYIIEM PEMOHTC Hn3-3a

aJIMUHUCTPATUBHBIX (PAKTOPOB;
Tw — cpeaHee BpeMs BBIHYKIEHHOTO
IPOCTOsl anmnaparypsl u3-3a orcyrctBus B 3TC

HE0OXO0TUMBIX 3JIEMEHTOB (Bpems
MTOTIOJTHEHHS ).
IIpencraBum  BelpakeHue (1) B

CJICAYIOLICM BUIC!:

_ !
TB - TB + Tn ' (2)
rac T; — Cp€aAHEEC BpEMA BOCCTAHOBJICHHSA
armaparypbl IIpu HEOIr'paHNMYCHHOM

(uneansuoMm) komiuiekre 3TC  (T.e.
OTCYTCTBUH 33/IeP’KEK B CHAOKEHUH ).
Bpemss 7n Moxer OBITh MNPUHATO 3a
KpUTepuit JIOCTaTOYHOCTU 3TC.
JlocTaTouyHOCTh 3TC BIIUSCT U  Ha
K03(p(PUIIMEHT TOTOBHOCTH amlmapaTyphbl:

pu

K =TT, ,+T,), (3)
WK C y4eTOM BbIpaxxenuii (1 - 2):
K =T T ,+T +T,), (4)

rae 7o — HapaOoTKa Ha OTKas3.

Brinmonaus COOTBETCTBYIOIIHAE
npeoOpa3oBaHUs, MTOTYIHM:
P TO = TO : (TO i TB) = K;Kofi ’ (5)
(T,+T,)  (T,+T) (T,+T;+T,)

(T0+TB) (1+A/)
w
KO2((PHUIIMEHT TOTOBHOCTH ammapaTypbl MpH

HeorpannyeHHOM komiuiekte 3TC;
(r,+T)) 1 1

rIe

06 = ] - = . .
(TO+TB+TH) (1+L) M
(T, +T) (A, +w)
— K03h(HUIHEHT 00SCIICYCHHOCTH ammapaTypbl
3aracHbIMH JI€MEHTAMU;

)

N
A, = Zkaj =N-AL- K, - oKkcruyatauuoHHast
-1
MHTEHCUBHOCTh OTKa30B anmapatypel OJIC,
yuuThIBatOmasi KOd(QGUIUEHT 3IEeKTPHUUECKON
Harpy3ku Kp, W CIOXHOCTH HUCHONHEHHUS C
konmyectBoM DPU (n=N=100);
[ — UHTEHCUBHOCTh BOCCTAHOBJICHHUS,
Tu — cpeanee BpeMs BBIHYXIACHHOTO IMPOCTOS
anmaparypsl  u3-3a  orcyretBua B 3TC
HEOOXOIMMBIX JIEMEHTOB (BpEMs TTOTIOTHEHHS).
PaccmoTpum BBIpaKCHHE TUIS
ko3 duumenta oneparuBHoil rotoBHocTH Kor
annaparypsl OJIC [4]:

KOr =P(t) -Kr =P(t) K’r 'K06 ,  (6)
rae  P(t);

0e30TKa3HOil  paboTel
roroBHoctu annaparypsl O/IC.

Kr:K' .K06 -

T

BEPOSITHOCTD
k03 urment

128



«Hao3zeuuaiini cumyauii: nonepeoscenns ma jaikeioayian, Ne 2 /2017

[Ipeobpazyem KOd(hUITUEHT
00CCIICUeHHOCTH  ammapaTypbl  3allaCHBIMU
QJICMCHTAMU K BUIY:

1 1
K06 - Tn 'A,) - nc ' (7)
Qoo g T
A+ A 1+ A,/

rie AU - COOTHONICHWE HHTEHCHBHOCTU
OTKa30B K HWHTCHCHUBHOCTH BOCCTaHOBIICHUS
anmapatypsl O/IC B ycnosusix UC;

N, =T, A, - MaTeMaTHIECKOe

O’XKHMJIaHue YKciia 0Tka3zoB anmnaparypsl OJIC 3a
BpeMs nonosiHeHus komiuiekta 3TC.

Bocnonp3yemMcst  BEpOSTHOCTHIO  YHCIA
OTKa30B 3a Bpems t=T}, onpeaensieMoi 3aKOHOM
ITyaccona JUISt pacuera BEPOSITHOCTH
6e3oTKa3Ho# paboTtsl P(t) [5]:

AT n.)" -
P (t T ) ( ) e—th :Qe ncP — \V(nj nc )’ (8)
n! n! P

rae ng, =A,T, — mMareMarnyeckoe OXHUJaHUE
KOJIMYECTBA OTKA30B;

w(n, ncp) —  (yHKUUA, 3HAYCHUS
KOTOPOM MOJy4aroTCs U3 TaOJUYHOW (DYHKIIHUH

x

vy, )= (“)I e" [9 nmyrem 3amensI

nepeMeHHbIX X =M, UL=N

[TockonbKy BEpOSITHOCTh O€30TKa3HOM
pabotel  P(t) COOTBETCTBYET OTCYTCTBHIO
otka3zoB B ammapatype OJC (n=0) 3a Bpems
pabotsl t=T,, To U3 BeIpakeHus (8) crienyer:

P)=P_o(t=T,)=w(n=0n,)=yw(0n,), (9

C yueroM (5 — 9), BbIpaxkeHHe s
KOd(pUIIMEHTa  ONEpPaTHUBHOH  TOTOBHOCTHU
MPUMET BH/I;

(1+ /) @+ 7
/)

N3  amammza (5) craemyer, dYTO
Ko PHUIIMEHT  OMmepaTUBHOW  TOTOBHOCTH
3aBHUCUT OT COOTHOIIEHUS HKCILTyaTallMOHHON
WHTEHCUBHOCTH OTKa30B K WHTEHCHUBHOCTHU

BOCCTaHOBICHUS A /px W MaTeMaTH4ecKoro
n,=A,-T, 3a
Bpemsi monojiHeHus: kommiekta 3TC  wu
OTIMCHIBAETCS B BUJIE MTPOU3BEACHUS (DYHKIIHIMA

-y(0,n,,).(10)

OXHIaHusg 4Yucijia OTKa30B

K, (A, 1 n,) = KI(A 1)Ko (A, 1)) -w(0,n,).

[IpoBeneM OpPUEHTUPOBOYHBIN pacyeT
kod(ddurmenTa onepatuBHOM TOTOBHOCTH Kor
anmaparypsl OJIC npu craeayronmx 3Ha4eHUsX
N=100; 7, =720u4; 21604; 43294, 15=10F; vac™
, B JeXypHOM pexume (0a30BOM WM
HOMHUHaJIBHOM pexuM K, 1), ucmonw3ys
TabauYHbIe JaHHbIE [7].

PesynbTaThl pacueroB Ko cBegem B
Tabn. 1, N0 KOTOpPHIM Ui HAarJggHOCTU
noctpouM rpapukn Gpynkumu K (A, /u,n, ),

IIOMCIIICHHBIC HA PHC. 1.

Tabnuna 1 — Pacuet ko3 dunrenTta onepaTuBHOM roTOBHOCTH Kor B IEKYPHOM pEKUME B

ycnoBusix UC, npu (N=100, As, =106y

A/ p 0 0,05 0,1 0,15 0,2 0,25 0,3 0,35 0,4 0,45 0,5

Kt 1,00 0,95 0,91 0,87 0,83 0,80 0,77 0,74 0,71 0,69 0,67
Kor1 mpu Tri=720 9, n,=0,22, w1(0,n,)=0,92

Kos1 0,855 | 0861 | 0,866 | 0,871 | 0,876 | 0,880 | 0,884 | 0,888 | 0,892 | 0,895 | 0,898

Kor1 0,786 | 0,754 | 0,724 | 0,697 | 0,672 | 0,648 | 0,626 | 0,605 | 0,586 | 0,568 | 0,551
Kors mput Trii=2160 1, nz=0,17, w3(0,n¢,)=0,8

Koss 0,820 | 0,827 | 0,833 | 0,839 | 0,845 | 0,850 | 0,855 | 0,860 | 0,864 | 0,868 | 0,876

Kor3 0,656 | 0,630 | 0,606 | 0,584 | 0563 | 0,544 | 0,526 | 0,510 | 0,494 | 0,479 | 0,467
Kors mput Tri=4320 4, n,=0,49, w6(0,n.,)=0,67

Kos1 0,671 | 0682 | 0692 | 0,701 | 0,710 | 0,718 | 0,726 | 0,734 | 0,741 | 0,747 | 0,754

Kort 0,450 | 0435 | 0421 | 0,409 | 0,396 | 0,385 | 0,374 | 0,364 | 0,354 | 0,345 | 0,337
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N3 anaimsa rpadukoB (puc. 1.) cienyer,
910 KOA(PUIMEHT ONepaTUBHON TOTOBHOCTH Ko
anmaparypsl  OJIC B 1eXypHOM pexume B
ycrnoBusix UC  cHWKaeTcss TpHU  YBEIWYCHUH
COOTHOILECHUS IKCILTYaTallMOHHON
MHTEHCHBHOCTH K HWHTEHCHBHOCTH
BOCCTAHOBJICHUS TaKKEe  TIpH

OTKa30B
Al u,

YBCIIMYCHUN MATCMATUYCCKOI'0 OKUAAHHS YUCIIa

a

oTkazoB N, =A,-T, 3a Bpems mNONOIHEHUS

komuiekTa 3TC, 4TO TMPOUCXOIUT B TOM YHCIE
IIPY CHIDKEHHUS BEPOSITHOCTU O€30TKa3HOM paboThI

y(0,ngp)  (TabM. 1). Hdnusg  TNOBBILICHUS
ko3 unenTa omnepaTuBHOW TOTOBHOCTH Koy

armmaparypsl  OJIC  nenecooOpasHO TPHUMEHSTh
o0lrye  METOo/Abl  TOBBIIICHHS  HAIEKHOCTH,
pe3epBUpOBaHUE, MEPOIPUITUS 1o
BOCCTAHOBJICHUIO U YITyUILIEHHIO 00ECIIEYEHHOCTH
U cHIKeHuH BpeMenu nononnenus 3TC, a tawke
METOBI OIIpEIEIICHUS ONTUMAIBHON
HEPHOMIHOCTH TIPOBEICHUS POPHITAKTHICCKIX
U perylaMeHTHBIX padoT [8].

1,20
B
8 .
E > \ )
)Ié 0’80 \
E \ Korl npu Tn1=720uy,
0,60 =

E . —— ncp=0,22,
a P1(0,ncp)=0,92
= il
S 0.40 Kor3 npu Tn1=216014,
3 ncp=0,17,
5 0,20 ¥3(0,ncp)=0,8
=
g 0.00 Kor6 npu Tn1=43201,
E ! © @D o d M g ncp=0,49,

s °c®c® 6(0,ncp)=0,67

COOTHOLLIEHWE MHTEHCMBHOCTU OTKa30B K MHTEHCUBHOCTH
soccTaHoBneHua A3/p

Pucynok 1 — I'padux xosdpduimenta onepaTuBHON TOTOBHOCTH Kor B ICKYPHOM peXUME

(Kp=1) B ycaoBusax UC, mpu N=100; T, =7204,

BbiBoabl. BriOpana maremaTuueckas
MoJieNb pacueTa Ko3(p@UIMEeHTa OlepaTUuBHON
rotoBHOCTU Kor B ycnosusix UC.

[lomydqensl W IpoOaHAIUM3UPOBAHBI
BBIpQXKEHUS I OLEHKU Ko3ddunuenra
onepaTtuBHOM roropHocTH ammnapatypsl OJIC B
ycaoBuax YC. B pesynbraTe HpOBEAEHHOTO
pacuera OTMEYEHO CHIKEHHE Kod(pQHIMeHTa
ornepatuBHOW TroToBHOCTH Ko ammapaTypbl
OZIC B gmexypHoM pexume B ycnoBusix YC
CHIDKAeTCSd TpU YBEITUYEHUH COOTHOLICHHUS
HKCIUTYaTallMOHHOW MHTEHCUBHOCTH OTKAa30B K

MHTCHCHBHOCTH BOcCcTaHOBieHust A, /u, a
TaKkKe TMpH YBEIMYECHHUH MaTeMaTH4eCKOro
OKMIaHHA 4YucIa oTkazoB Ny, =A,-T  3a

BpeMs nonosiHeHus komiuiekra 3TC.

2160, 4329 u; As=10C 41

IMepcniekTUBBI AaJIbHEeH X
HCCIIeTOBAHMIA. Hust TIOBBIIIICHHSI
ko3 dunmenta omeparuBHOM TOTOBHOCTU Kor,
anmaparypel  OJIC 1enecooOpa3HO  OLICGHUTH
3¢ (PEeKTUBHOCTh NMPUMEHEHHSI OOIIUX METOOB
NOBBIIIEHUS]  HA/IEKHOCTH, PpE3EpBUPOBAHUS,
PUMCHCHHS MEpPOTPUATHIA 1o
BOCCTAHOBJICHHIO paboTOCOCOOHOCTH,
YAYYIIEHUI0 OOECIIEYeHHOCTH M CHIDKEHHIO
BpeMeHu nomnosiHeHus koMmiutekra 3TC, a takxe

IMPOBCACHHUC CpaBHHTeHLHOﬁ OLICHKH
3(1)(1)GKTI/IBHOCTI/I MMPUMCHCHUA MCTOJ0B
ONPCACIICHUA ONTHUMAJIbHOM NEpUOANYHOCTHU
IMPOBCACHUA Ipo (I)I/IJ'IaKTI/I‘-IeCKI/IX n

PCrIIaMCHTHBIX paGOT.
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IMPOrHO3YBAHHS KOE®IIIEHTA ONEPATUBHOI TOTOBHOCTI ATAPATYPH
OIEPATUBHOTI'O JJUCHETYEPCHKOTI' O 3B’SI3KY B YMOBAX HAJI3BUYANHOI
CUTYAIIII
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HaceleHHo  GU3Hauaemvcs il Koegiyicnmom
ONnepamueHol 20MO6HOCMI, WO € KOMNIEKCHUM
NOKA3HUKOM 6e38i0MOBHOCMI Ui 8IOHOGTIOBAHOCHIE
8 pedicumi NiKOBO20 HABAHMAICEHHA 6 YMOBAX
Haozeuyatinoi cumyayii (HC).

Ompumani u NpoOananizo8ami
BUPAIICEHHS Koegiyienmy onepamusHol
eomosHocmi anapamypu O/[3 nicia 6i0mosé 6
YMOBAX HAO38UHAUHOI cumyayii, 6CMaHo81eHUll
83AEMO038'A30K MidiC Koe@iyieHmom 20moeHOCmi
u NOKA3HUKaMU be38i0Mo8HOCT u
PEMOHMONPUOAMHOCHI.

Ilpeocmasnena mamemamuuna mooew,
OmMpuMaHi U NPOAHANI308AHI  pe3ylbmamu
PO3PAXYHKIE Koeiyienmy onepamueHoi
eomoenocmi  anapamypu O[3 3anexcno 6io
CcepedHbo20 Yucna 8i0M0O8 I CHiB8IOHOULEHHS.
iHmeHcugHOCmi  6iOMO8 00  IHMEHCUBHOCMI
gionosnenns 6 ymogax HC.

\% pe3yiomami npoBedeH020
00CNIONCEHHST BCMAHOBIEHO, WO KoeghiyieHm
onepamugenoi ecomosrocmi anapamypu OJ[3 y
uepeogomy pedcumi ¢ ymogax HC sHudcyemovcsa
npu 30i1bULEeHHT CNIBBIOHOULEHHS
eKCNLYyamayitiHoi  IHMeHCUBHOCMi  8iOM0O8 00
IHMEHCUBHOCMI BIOHOBIIEHHS, A MAKOJC NpU
30I1bULEHH] MAMEMAMUYHO20 OYIKYVBAHHS YUCIA
8i0M086 3a uac nonoguenHs komniexkmy 313, wo
8I00y8aAEMbCA 6 MOMY YUCHT 3  PAXYHOK
BHUIICEHHSL UMOBIPHOCMI De38i0MOB8HOI pobomu.

Jlns NIOBUUCHHSL Koeghiyicuma
onepamugnoi  2comoenocmi  anapamypu  O/[3
3anponoHO8AHO 3ACMOCO8Y8AMU 3A2AIbHI MEMOOU
nioguUUeH sl HAOIUHOCMI, Pe3epP8Y8aHHs, 3axo0u
U000 BIOHOGIEHHSL Ul NOJINUEHHS 300e3NeUeHOCni
U 3uudcenns wacy nonosHenusi 313, a makooic
MemOoOoU BUBHAYEHHSI ONMUMATLHOI NePIOOUYHOCI

NPOBeOeH sl NPOPINAKMUUHUX |  PeTAMEHNHUX
pobim.

Knwuoei cnoea: onepamueHul
oucnemyepcoKull 38'A30K, HAa038UYAlIHA

cumyayis, imMogipHicmes 0e38i0M08HOI pobomu,
Koegiyienm onepamueroi 20mosHOCHII.

Feschenko, A. B., PhD, Docent,
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Zakora A. V., PhD, Docent,
National University of Civil Protection of Ukraine

FORECASTING THE OPERATIVE READINESS COEFFICIENT OF THE
OPERATIONAL DISPATCH COMMUNICATION UNIT UNDER THE CONDITIONS OF
THE EMERGENCY SITUATION

The equipment of operational dispatch
communication and notification provides timely
dispatch of the operational rescue forces to
liquidate the emergency situation, by means of
transmission  through the communication
channels of the command teams from the
control bodies to the units.

In addition, with the help of operational
dispatch equipment, operational information on
the liquidation of the emergency situation is
transferred from the units to the management
bodies.

The equipment of operational dispatch
communication carries out notification and
informing the population about the emergence
of an emergency situation.

Indicators of reliability and
recoverability of equipment for operational
dispatch communication and notification in an
emergency situation depend on electrical
overloads, which can lead to long-term failures
of the elements of the telecommunication
network.

This requires measures to be taken to
restore the operability of emergency dispatch
equipment in an emergency situation.

The efficiency of the operational
dispatch ~ communication  equipment s
determined by the operational readiness factor,
which is a complex indicator of reliability and
recoverability.

The article analyzes the expression for
the operational readiness coefficient of the
operational dispatch communication equipment
and determines its dependence on the average
number of failures and the ratio of the failure
rate to the recovery intensity in the peak load
mode under emergency conditions

In the study of the mathematical model
for the operational readiness coefficient of the
operational dispatch communication equipment,
it was found that the operational readiness
coefficient of the operational dispatch
communication equipment in the standby mode
decreases with an increase in the ratio of the
operational failure rate to the recovery
intensity, and also with the increase in the
mathematical expectation of the number of
failures during the replenishment of the spare
technical means.

To increase the operational readiness
coefficient of operational dispatch
communication equipment, it is suggested to
apply general methods of increasing reliability,
such as redundancy, reducing the time for
replenishment of a set of spare technical means.

It is also proposed to apply methods for
determining the optimal frequency of preventive
and routine maintenance.

Key words: operational dispatch
communication, emergency situation,
probability of failure, factor of operational
readiness.
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