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Meta. Y 10cKOHaJICHHS IPUHITUITIB 1 3aCO0IB IMTIIBUIIICHHS PIBHS OXOPOHHU MpaIli Ta MPOMHCIIO-
BO1 OE3MEKH HAa OCHOBI CUCTEM 1 METO/IiB MOHITOPHHTY Ta MPOTHO3YBAaHHS HEOE3NMEYHHX 1 IIKi U~
BUX BUPOOHMYMX (PaKTOPIB, MapaMeTpiB MPUPOJHOI Ta TEXHOTEHHOI CEPEeIOBHILL.

Metoauka gocaizkenns. Huni BUHHKae 3aragbHOAEp)KaBHA MMOTpeda po3BUBATH HOBI 1 y1I0C-
KOHAJIFOBaTH METOJH, 10 BUIpaBIaiu cede, 3aco0u 1 MPUHLKIIM OXOPOHH Ta 3MII[HEHHS 37J0pPOB's
MpAaliBHUKIB MIKIJUIMBUX Tpodeciif, B TOMy YHCII IIaxTapiB, Mpaims SKUX 3a ICHYIOUMMH KpH-
TEPisIMU BITHOCUTBCS 0 KAaTETropii BUCOKOTO PU3UKY JUIS KHUTTS 1 3TOPOB'S.

Tak, nst AOCSTHEHHsI MOCTAaBIEHOT METH OyJI0 BUKOPUCTAHO KOMIUIEKCHUH METOJ HayKOBOI'O
JOCIIJKCHHS, SIKUM MICTHTH y3arajlbHEHHsI Ta aHaNi3 JITepaTypHUX DKEpeN 1 CTaTM4YHOiI iHQOop-
Marlii 3a yMOBaMu Tpalli Ha 3aJ1i30pyJHUX [IaXTaX; METOJU 1 KOHIEMNLii Teopiit moaibHOCTI Ta Ma-
TEMaTUYHOTO MOJIEITFOBAHHS, MHOXHH, JOCIHIHKEHHS ONepaiiid, aBTOMAaTHYHOTO YIIPABIIiHHS, METO-
T JIOT1KO-IMOBIPHICHOT'O 1 YUCETbHO-IMOBIPHICHOTO YUCIICHHS.

HeoOxiqH1 excriepuMeHTalIbHI JOCTIXKEHHS TPOBOIMUIIUCS B YMOBAaX PYJHUX IIaXT.

Pe3yabTaTn gociaizxenHs. Pe3ynbTat mpoBeeHUX JOCTIKEHb MOXKYTh BXKHMBATUCS TOPHO-
NO0OYBHUMM MIJAPUEMCTBAMU II1J] Yac MPOTHO3YBaHHS Ta BUHUKHEHHs HeOE3MeuHuX CUTyallild, Ta-
KHX sIK aBapii 1 aBapiiiHi cuTyarii.

HaykoBa HoBu3Ha. Ha 0CHOBI po3riisiy axTu K CKJIaJHOI TPHUYO-T€0JIOrTYHOI Ta FPHUYO-
TEXHIYHOI CUCTEMH YJOCKOHAJICHO MOJEINb 3a0e3neueHHs O0e3MeKu MiANPUEMCTB TipHUYOI TPOMHU-
CJIOBOCTI, 1110 BPaXOBY€ NMPUPOIHI Ta TEXHOT€HHI YMOBH, XapaKTEPUCTHUKHU Ta apaMeTpu HeOe3MeK,
TEXHOJIOTIYHUX 1 BUPOOHUYMX POLIECIB.

IIpakTuyna 3HavyeHHsA. Po3po0iieHO TEXHOJOTIYHI pIlIEHHS B 4YacTUHI MOOyAoBH 1HQOpP-
MaliifHux cucrteM s 300py iHQopmaiii Mo aBapiifHOCTI Ta BJOCKOHAJIEHHS METOJO0JOTIT
3MIMCHEHHST KOHTPOJTIO.

Knrouoei cnosa: pakmopu supobHuu020 cepedosuwia i mpyoogoo npoyecy, Hebesneuna noois,
WIKIONUGI ma Hebe3neuHi ymosu npayi, npoghecitinuii pu3uk, KOHMpOoJib nepemiujerHs NPAyieHUKIE

Beryn. Ananiz pi3uko-MexaHIYHUX BIACTUBOCTEH Mopi 1 py/ Ha maxTtax Kpu-
BOacy — JXKoBtHeBa, IOBineitHa, TepHiBChKa, MOKa3aB, 110 OCHOBHI MOKJIAIN XapaKTe-
PHU3YIOTBCSI MEXKEI0 MIITHOCTI pya Ha ctuck Bix 30 qo 180 MIla i1 mopin, mo BMima-
1oTh — B11 40 1o 210 MIla.

['pannyHl Mexi 3MIHU (DI3UKO-MEXaHIYHUX BIACTUBOCTEH OKPECIIOITh MEXI
BUII€3a3HAYCHUX TTAPAMETPIB 32 TEOPETUIHHX 1 Ja00OPATOPHUX AOCTIKEeHb. [lopoan
Jexayoro OJI0Ky, 4aCTO B MIBTOpa-ABa pa3u MILHIIIE, 110 MOXKe OyTH MOSCHEHO TEK-
TOHIYHUMH NEPEMILIEHHSIMU MOP1A B BUCSUUX KPHJIAX PYIHUX MMOKIAIIB, aJie JIOT1YHO

MPUITYCTUTH 3MEHIIICHHS MIITHOCTI B PyXOMOMY OOTIIi.
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Exonoeis ma oxopona npayi

[TopucTicTh JHKECIUTITY 3MEHITYEThCS 31 301BIIEHHSIM TJIMOMHUA WOTO 3ajIsraH-
Hs1. JIJIs OKECTIUTITIB MOPUCTICTh B OCHOBHOMY 3aJICKUTh Bijl CTYIICHSI BUITYTOBYBaH-
Hs. BennuuHa mopHCTOCTI JKECHiIiTy (BOHA 3MIHIOETHCSA BiJ dacTok a0 25-30%)
BIUTMBA€E HA MEXaHIYHI BIACTHBOCTI.

Ha ocHOBi aHani3zy mOpUCTOCTI 1 MIITHOCTI BCTAHOBJIEHO, IO Y MOPOAax 3 MOpH-
cticTio Bif 10 10 25% MIIHICTH 3aJ€XUTh SIK B1Jl MIHEPAJIOTIYHOTO CKIIaTy, TaK 1 BiJ
MOPHUCTOCTI, TIPH MiABUIIIEHH] TOPUCTOCTI 10 30% 1 BUIIE MIIIHICTh B OCHOBHOMY 3a-
JICKUTD BiJ IOPUCTOCTI.

AKTyaJbHicTh podoTH. Ha oHi 3pocTaHHs €eKOHOMIYHOI €()EeKTUBHOCTI 1 3HU-
’KEHHS PIBHS 3arajbHOrO Ta CMEPTEIHHOTO TPaBMATU3MYy Ha TIPHUYOA00YBHUX I/~
pueMcTBax Kpupbacy m0oci BUHMKAIOTh BUPOOHHUYI HeOE3IeUHI CUTYaIlii, 10 BUKJIH-
KalOTh CYCHUIBHUNA pe30oHaHc. MeTou, 10 3aCTOCOBYIOThCS AJis 3a0e3neueHHs 0e3-
MeKH BUPOOHUIITBA, HEPIJIKO HEJIOCTATHRO CIIBBIIHOCATHCS 3 METOJaMU 3a0€31eUeH-
HS MOro e(peKTUBHOCTI, a 1HO/Il HaBITh CylepeyaTh OJAUH ogHOoMY. Lle mpu3BoanTH 10
TOTO, IO 3POCTaHHS €(EKTHUBHOCTI BUPOOHHUIITBA CYNPOBOIKYETHCS 301IbIIEHHAM
MOTEHIIHHOTO COLIAIbHO-€KOHOMIYHOIO 30MTKY, BUACHOCTI JJIsl 3I0pPOB'sl MpalliBHU-
KiB, Y PE3yJIbTaTl HACTAHHS HETaTUBHUX MOJIIH, MOB'SI3aHUX 3 BUPOOHUYOIO JIsIIbHIC-
TIO MIJMPUEMCTBA, TOOTO 3pOCTAaHHSAM PU3UKY TpaBMaTU3MYy Ta Npo(eciiHUX 3aXBO-
proBaHsb [1-8].

OTxe, HAYKOB1 JTOCIIJKEHHS, MPUCBSUEHI 3HUKEHHIO MOKa3HUKIB BUPOOHUYOTO
TpaBMAaTU3My Ta PIBHs HEUIACHUX BUITAJIKIB MPAIlIBHUKIB 3aT130pyAHUX IIaXT, HA TIi-
JCTaBl po3pOOJIEHHS HAYKOBUX NMPHUHIIUIIB BUSBICHHS HETATUBHUX TOJINA € aKTyallb-
HUMHU ¥ MalOTh BOKJIMBE 3HAYCHHSI JJIsi CTBOPEHHS Oe3MeYHHuX i KOM(POPTHUX yMOB
mpari.

dopmysToBaHHSA Hije. MeToro J0CTiIKeHb 0YJI0 BCTAHOBUTH:

— KOPEKTHICTh (PYHKI[IOHYBaHHSI KOHCTPYKTUBHUX eneMeHTiB M3BITI;

— MmMATBEpKeHHS (DaKTy BHU3HAUYEHHS MICIIE3HAXO/KCHHS TIPHUKIB B IAXTI 3
ypaxyBaHHSAM OCOOJUBOCTEN (PI3MKO-MEXaHIUHUX BIIACTHUBOCTEW TIPCHKUX MOPIA
Kpusoacy;

AHaJIi3 monepeaHix aociiakenb. [IpoBeneHo aHami3 iCHYIOUMX CUCTEM IIOIIY-
Ky IIaxTapiB IiJ] 3aBajaMu, [0 Cy4acHI CUCTEMH TEOPETUYHO BUPIIIYIOThH MOCTaBJIe-
HI TIepe]l HUMH 3aBJIaHHS, ajie¢ Ha MPAKTUIIl TPEICTABIICHI CUCTEMHU MAIOTh PsiJ HEJO-
aikiB [1-7]:

— BapTICTh NpUAOAHHS MIPU OJHAKOBUX BUMOTax /0 MPOEKTHUX pilleHb 3—4 pa-
31 OLIBIIIE;

— BUMOTH JI0 00CIIyTOBYIOUOTO TIEpCcoHATY (MOTPiOHO yTpuMaHHS ab0 3amydeH-
H (Hepinko (¢axiBUIB TPUMAIOTh 3 (DYHKI[IOHAIBHOI 3aBAaHTAXKEHHSIM HE OUIbIIE
50%) okpemoro mTaTy By3bKHX (paxiBI[iB Ha KOXKHY IIJICUCTEMY);

— HEBUCOKI poO0OYl XapaKTEPUCTUKU B MPUCYTHOCTI PaJilo- HEMPO30pHUX 1 MOT-
JUHAIOYMX MaTepialliB (3aJIEKUTh BiJl YACTOTH);
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— BIUIMB (AKTOPIB HABKOJHUIIHHOTO CEpe/lOBUIIA (HayacTillie 3HAXOKECHHS
NpUIaAiB B arpeCUBHOMY CEpPEIOBHILII MOXKE BIUIMBATH HAa TOYHICTb YUTAHHS MITOK B
3aJIC)KHOCTI BiJ] YaCTOTH);

— BIUIMB TNEPEIIKOJ BiJ amapaTypu (HampuKaa, po3TallyBaHHS Ta OpIE€HTAIS
aQHTEHH).

Bujisiennsi HeBUpilIeHOT YacTMHM NpodJjeMu. Y OUIBIIOCTI BUMNAIKIB, CTY-
MiHb TOTJMHAHHS PaJiOXBWIb BU3HAYAETHCS EJICKTPOMPOBIIHICTIO TIPCHKUX TOPiJ,
OCKUJIbKH 1HIIN TTapaMeTpy — JIIeJIEKTPUYHA 1 MarHiTHA MMPOHUKHICTh — 3MIHIOIOTHCS B
HeBeIMKUX Mexax. [loponu, 1o MaoTh BETUKY €NEeKTPUYHY MPOBIIHICTH 3/4aTHI Oi-
JIBIIOI0 MIPOIO MOTJIMHATH €JIEKTPOMAarHiTHy eHeprito. PymHi Tina 3 BUCOKOIO €JIEKT-
POTPOBITHICTIO Ta IHIIUMH 00'€KTaMU, 1[0 MAIOTh BEJIUKY MPOBIIHICTH, € JIJIS pajio-
XBWJIb €KpaHaMH, 110 CTBOPIOIOTh aHOMAJIbHUM €(PEKT, IKUN BUPAXKAETHCSA B OCIA0-
JICHHI HAMPY)KEHOCTI eJICKTpOMarHiTHoro moss [ 1-5].

Takum 4rHOM yepe3 0coOIMBOCTI (PI3UKO-MEXaHIYHUX BIACTHUBOCTEM T1PCHKUX
Mopij, MOMepeHl CIOoCOOM BU3HAYECHHS MICIIE3HAXOKEHHS TIPHUKIB 3aXOIJICHUX
aBapi€lo B IIaxTax He Ail0Th B yMoBax Kpubacy. Tomy BuHHKae noTpeda y po3pooiii
MIPUCTPOIO KOHTPOJIIO MEPECYBAHHS MPALIBHUKIB, 1110 3aiHATI y BUJOOYBaHHS KOPHC-
HUX KOIAJIMH IMia3eMHUM criocoboM Kpusbacy.

OcHoBHA yacTHHA. ABTOpamMH 3allpOIIOHOBAaHA KOHIIEMIIISI MOOY/IOBU Ta €KC-
TTyatallii IpUCTPOIO TOIIYKY TIPHUKIB Y IIAaXTaxX Iij] YaC BUHUKHEHHS aBapii 3 Mif-
BUIIIEHOIO (PYHKITIOHATHHOIO HAIHHOCTI Ta 1HGOpPMAIIiitHOI JOCTOBIPHOCTI, IO CKJa-
JA€ThCA 3:

1) beskonTtakTHMi pagiodactoTHuit 3untyBad TRANSIT Standard.

Jlane o0yiagHaHHS JIETKO 1HTETPYETHCS B KJIACHYHI CUCTEMM KOHTPOJIO Ta yII-
PaBJIIHHSA JIOCTYIOM, OCKUIBKM BUKOPUCTOBYE cTaHaapTHuil opmatr Wiegand. 3uu-
tyBau TRANSIT ATEX mnpairroe B yactoTHomy aianaszoni 2.400-2.482GHz Ta Bin-
Hocuthes A0 kinacy RFID 3untyBauiB (Radio Frequency Identification).

besneunuit kopmyc, B akuii BOy/10BaHMIA 34MTYyBa4, PO3pOOJICHUI BIATOBIIHO 70
€IMHUX MDKHAPOJHUX BUMOT O€3MEKH 1 CXBAJICHUI aKpeIUTOBAHUMH BUIIPOOYBaIb-
HUMH [IEHTPaMHU.

2) HD TAG ISO — akTuBHa MiTKa.

3) LenTpanbuuii kouTposiep cuctemu Integriti B kopmyci 3 BII.

4) Cepsep HP ML110 Gen9 E5-2620v4 2.1GHz / 8—core / 1P 8GB 1TB LFF
Hot-Plug B140i DVD-RW Twr, Win Srv 2012 R2.

5) Medium Integriti Powered Enclosure.

6) [TeperBoproBau RS485 B TCP / 1P.

7) Ilporpamue 3a0e3neyeHHs.

VY3aranpHeHa CTPYKTypa KOHUENTYalbHOI MOJEN MPUCTPOIO MOILIYKY TIPHUKIB
npuBeneHa Ha puc. 1. Cucrema moOy/I0BaHa MO YOTUPHLOXPIBHEBOMY 1€pAPXIUHOMY
MPUHIIMITY 3 MOJIIOM SIK 3a (DYHKIISIMH, TaK 1 3a MICLIEM pO3TalllyBaHHS Ha BEPXHIM
(mazemuuit) — 1, 2 1 HwKHIN (mig3emMuuii) — 3, 4 piHi. [lizcucremMa BepXHbOTO PiBHS
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Exonoeis ma oxopona npayi

3a0e3neuye quCreTYepChbKUi KOHTPOJIb 1 BeJeHHs 0a3 manux. [ligcucreMa HIDKHBOTO
piBHS 371HCHIOE 301p 1 TIepeady Ha BEpPXHIM piBeHb JAHUX IIOA0 MICIE3HAXOKCHHS
NepCcoHaTy MIAaXTH 1 TPAHCIIOBAHHS CUTHAJIIB OMOBIIIIEHHS PO aBapii.

7 6 22
: —
(T
N
Kﬂ 6

A
.

3,4—ii piBeHb 2—11 piBEHb . 1-ii piBeHb

a)

Puc. 1. (a). CTpykTypHa cxema MOJIeNi CIPOIIEHOT0 MPUCTPOIO MOLIYKY FPHUKIB Y
miaxTax MijJ yac BUHUKHEHHS aBapiiHUX CUTYalllil 3 TABUIIEHOIO (PYHKIIOHATBHOIO
HaIIWHICTIO Ta iHpOpMaIIiifHOT TocTOBIpHICTIO: 1 — poboue micte; 2 — Switch; 3 —
kouTpoJep Inner Range; 4 — Server; 5 — IBX; 6 — TRANSIT ATEX; 7 — Mitku HD
TAG I1SO
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Puc. 1. (0). CtpykTypHa cxema Mozei CHPOMIEHOTO MPUCTPOO MONIYKY TIPHUKIB Y
HraxTax Mijl Yac BUHUKHEHHS aBapiiHUX CUTYaIlill 3 MiABUILEHOIO (PYHKIIOHAIHHOIO
HaJIIAHICTIO Ta THPOPMAIiitHOT ToCcTOBIpHICTIO: 1 — poboue micie; 2 — Switch;

3 — konTtposep Inner Range; 4 — Server; 5 — JIBX; 6 — TRANSIT ATEX;

7 — Mitku HD TAG ISO

ITo Bciif maxTi, B 3aJIEKHOCTI BiJ ii TOMOJIOTI, pO3CTaBISAIOTh O€3KOHTAKTHI pa-
J104acTOTHI 34uTyBadi (6) 1711 poOOTH y BUOYyXOHEOe3NeUHUX cepeloBuIax. besko-
HTaKTHI1 paJlovyacTOTHI 3UnTyBaui (6) 3a0e3MmedyoTh 3UNTyBaHHs MITOK (7) Ha BifC-
taHil 10 10 meTpiB. be3kOoHTaKTHI 3UWTyBayi MOB’A3YIOTh 3 PAIIOMITKAMU 3a IOTIOMO-
rOI0 JIOKAJIbHOT 00YHMCITIOBAIEHOT MEPEXI, 110 3/1MCHIOE epeaayy KOoJ1B MPOYUTAHUX
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MITOK KOHTpoJepy (3) B cuUCTeMax KOHTPOIIO JOCTYIY. 3B'SI30K MK 3YUTYBadeM 1
NpUMaloyuM KOHTPOJIEPOM 3IIHCHIOIOTH Yepe3 TPhbOoXMpoBinHy muHy. Komyraro-
poM (2) nmepenaroTh KOJAU MPOYUTAHUX MITOK, SIK1 3aMCYIOTh B 0a3y JaHUX 1IeHTU(I-
KaI[iiHUX CUTHAJIB, Oe3rmocepeHb0 Ha cepBic (4). aBTOMaTH30BaHE poOodYe MicCIe
IUcneT4epa 3’€IHYEThCS 3 CEpPBEPOM yepe3 BUTY Mapy. BUKOHYIOTh BU3HAUEHHSI MicC-
151 pO3TaIlyBaHHs TIPHUKIB B 3aJI€KHOCTI BiJl XapaKTEPUCTUK PATIOCUTHATIB 1 TIOJIO-
KCHHsI 3YMTYBayiB B 30HAX MO METOJY MOAYJIbOBAHOTO 3BOPOTHOTO PO3CIIOBAHHIL.
KOHTpo0r0Th 3HaXOHKEHHS TIPHHUKIB Ha pOOOYMX MICISIX BIAMOBIAHO 10 iX Haps-
JlaMH|, 110 JO3BOJIIE CTBOPUTH HEOOX1AHI YMOBH JIsi O€3MEYHOI Ta MIBUIKO1T €BaKyaIlii
TIPHUKIB B aBapiiiHii CUTYyaIli.

JIJist mepepaxoBaHUX €IEKTPUYHUX, CIEKTPOHHUX 1 MMPOTPaMOBAaHUX CHCTEM Xa-
paKTepH1 HACTYIIHI BIACTUBOCTI:

1) moCTiIWHUH 3B’ 30K 3 MPAI[iBHUKOM Ta BUCOKHI KOS(IIIEHT TOTOBHOCTI;

2) BUKOPUCTAHHS aBTOHOMHHUX JIPKEPEJ €JICKTPUUHOI €Heprii, 110 3a0e3MeuyoTh
10 roaun 1 61nb111e (10 72) 6e3nepepBHOi poOOTH;

3) Mani po3mipu Ta Bara.

HaBenenunii mepenik Moxe OyTH JOMOBHEHUI 3ac00aMU: KOHTPOJIIO KUTTEBUX
MOKa3HUKIB MpalliBHUKA (KOMIUIEKCY MapamMeTpiB aKTUBHOCTI (1310JIOTIYHUX CHUCTEM
JIOJIMHU, 10 XapaKTEepPU3YIOTh PIBEHb XKUTTEAISUIBHOCTI MOTO OpraHi3My); TepMOpe-
ryasuii (3a0e3nedeHHs Mpane31aTHOCTI MPOTATOM KOPOTKOTO 4acy 3a MiABUIIEHUX
TeMIlepaTypax Ta iH.).

JIyist 3MiACHEHHS €KCIIEPUMEHTAIBbHUX JO0CTIHKEHh BUKOPHUCTOBYBAIKCS HACTY-
MHI OpUiiagy Ta o0NaJHaHHS: KoMmyTaTop, KoHTposiep Inner Range, Server, /JIBII,
TRANSIT ATEX, mitkun HD TAG ISO.

JlocmpKeHHsT ToJITalld 'y BU3HAYEHHI MICIIE3HAXOKCHHS TIPHUKIB B IIaXTi
MpU TaKUX aepoJIMHAMIYHUX TapameTpax BUPOOKHU (MOJboBUM mITpeK) rop. 1240 M,
1. «barekiBmmaay [TAT « KOKPK»:

—1=120 m;
TI=155 M
—S,=13,8 M%;

- Q=110 M%c;

-V =179 wm/;

— 103 = 14,4 He?/m%;
—h=123,3Ila.

BunpoOyBanHs 3xiiicHioBanucs Ha 4 piBHAX: 3a MICIIEM PO3TAlllyBaHHS Ha Ha-
3eMHUX — 1, 2 Ta, BiAnoBigHO, mig3eMuux — 3, 4. Ilig yac 3aiiicHeHHs] BUIpoOyBaHb
M3BI'TI npartoBana B miamazoni ISM Bix 2,4 no 2,45 I'T. Teru (tak 3Bani moaudi-
KaTOPH T0JIfA), SIKI BUKOPUCTOBYBAIMCH B MOJIEIIi, OCHAIICH] JIITIEBOT OaTapei Jyist )Ku-
BJICHHSI BHYTPIIIHBOTO AJITOPUTMY POOOTH 00'€KTa Ta HE MICTATH MepeaaBady, aje Ii-
cisg Moau(ikamii BUKOPUCTOBYBAJIM OTPUMAaHy MOTYXKHICTh BiJ] 3UMTyBada i MO-
BTOpHOI nepenayi. OTpuMaHa pagioyacTOTHA MOTYXKHICTh BiJl 3UMTyBaya MOJyJIIOBa-
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J1ach JAaHUMHU 3 YHIIa, SKUWA MICTUB 1ICHTH(IKAIIHHIN HOMeEp. J{J1s1 3UMTyBaHHS TaHUX
OyJyia BKazaHa MITKa. BUIbIIICTE CHHTETUYHUX MaTepiajiB Mpo30opl sl paaiodyacToT-
HOI €Heprii 3 HEBEJIMKUM 3aracaHHsAM 1 HE YTBOPIOIOTh nepeniko. Po3mileHHs: MiTok
Ha METaJeBii MOBEPXHI HE BILUIMHYJIO HA /1aa30H 3YUTYBAHHS.

JliarpaMu aHTEHU CUMTYyBauya MajlH BEpTUKAIbHY MIMPUHY npoMeHs 40° ta mm-
puHY Topu3oHTaIbHOTO pomeHs 80°. L{i MiTku MalOTh CUMETPHUHY Jiarpamy, 80 ° B
TOPU30HTANBHIN Ta BEPTUKAJIbHIN TUIOMIMHAX. 30HA TOKPUTTS 0azyBajach Ha KOMOi-
Harii 1Box miarpam. [1ix gac BU3HaUYEHHS Miama3oHy 3YMTYBAHHS MK 3YMTyBadeM Ta
MITKOIO BPaxOBYBajlaCh KyTOBa HEY3TO/KEHICTh MK 3UMTyBaueM Ta MiTKoro. [liama-
30H 3YUTYBAaHHSA CKOPOUYETHCS B KUIbKa pa3iB, KOJU MITKa 3HAXOIUTHCS y BKIIOYE-
HOMY TIOJIO>KEHH] 3a CIIBBIAHOLIEHHSAM MOTYKHOCTI Ha 2 pa3iB MEHILE BiJ MOTYXHO-
cTi (cmiBBimHOIIEHHS HAanpyr 1,41 pa3u) 3 aHTEHOIO 34MTyBaya 1 3BUYAMHUN Ter 3a-
JUIIAETHCS MapajeIbHUM OCHOBHHX BICSIM 3YMTyBauda 3a PEKOMEHJIOBaHUMH HOpMa-
MU (puc. 2).

Puc. 2. IIpuknan po3mimienss 3untyBadiB TRANSIT ATEX (6) Ha Bxo/ii y TIpHUYY
BUpoOKy 11. «Pomina» [TAT «K3PK»

Crig matu Ha yBa3i, 10 KyTOBA HEY3TOKEHICTh B OIBIIOCTI BUMAAKIB MIPUCYT-
HS B JBOX IUTOIMIMHAX. Lle yckiaaHioe mpoCcTy OLIHKY 30HU MOKpUTTA. Komm'totepHa
MOJICJIb Ma€ MOKJIMBICTh OIIIHUTH HAMOUTBITY KUTHKICTh KOH(pITypariit. B xomi moc-
JKEHb OYyJI0 MIATBEPKEHO (haKT BU3ZHAUCHHS MICIIE3HAXOKEHHSI TIPHUKIB B IlIaX-
Ti 3 ypaxyBaHHSAM OCOOJIMBOCTEN (P13MKO-MEXaHIYHUX BJIACTMUBOCTEW TIPCHKUX MOPIA
Kpusoacy.

BucHoBku Ta pexkomenaaiii. B pesynbrari 6yna po3po0OseHa cucteMa, o Bo-
JI0J11€ HACTYMTHUMU (QYHKI1OHATBHUMHU MOXKJIUBOCTSAMM:

— 0e3nepepBHUI KOHTPOJIb MICLS pPO3TAllyBaHHS [IEPCOHANY;

— ornepatuBHE (popMyBaHHS 1HPOPMALIIi PO MAPIIPYT MPOXOKEHHS IEPCOHATY;
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— omnepaTUBHA BUPOOJICHHS 1 BAKOHAHHS YIPABIIHCHKHUX PillleHb, CIIPSIMOBAHHUX
Ha 3a0e3MeUYeHHS MOPATYHKY MEPCOHANY, 3aXOIJICHOTO aBapi€ro;

— 3pydYHE eproHOMIYHe BiAOOpaKEHHS B AMCIETYEPCHKUX MyHKTaX iH(opmarii
PO MOTOYHY IUCIIOKAIi] IepCcoHay;

— cBoeyacHe (OpMYBaHHS 1 HaJlaHHS MEPCOHANy TiIPCHKUX PATYBAJIbHUKIB J0-
KyMEHTIB IIOA0 AUCIOKAIlil IEPCOHAITY IIAXTH, 3aXOIJICHOTO aBapi€lo;

— OCHAIICHHS KOMaH/H T1PChKHUX PATYBAJIBHUKIB MOOUIBHUMHU 3aC00aMU MONTY-
Ky JIIOJICH, 3aXOIJICHUX aBapi€io B yMOBaX 3aJUMIICHOCTI 1, MOXKIIMBO, 3aBaJICHUX I10-
POJI0I0, 31 30€pPEXKEHHSIM Yacy BUSBJICHHS 1 MOMIJIHMBICTIO MOJANBIIOTO KOIMIIOBAHHS
iH(opmMmarii B 6azy JaHUX.
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AHHOTAIIUA

I_[e.m,. YCOBepI_HCHCTBOBaHI/ISI MMPUHOUIIOB U CPCACTB IMOBBIICHUSA YPOBHA OXpPaHLI Tpylda WU IIPO-
MBIIIEHHOM 0€30MacHOCTH Ha OCHOBE CHCTEM U MCTOJJOB MOHUTOPHUHI'A X ITPOTHO3UPOBAHUSA OIlacC-
HBIX U BPpCAHBIX ITPOU3BOACTBCHHBIX (baKTOpOB, napameTpoB HpPIpOI[HOfI U TEXHOTEHHOI cpea.

Metoasl ucciaenoBanusi. B HacTosee BpeMsi BO3HHMKAeT OOILIErOCYAapCTBEHHAs MOTPEOHOCTH
pa3BHUBaTh HOBBIE U COBEPILIEHCTBOBATh OMpPAaBJaBIINE ce0si METO/bI, CPEJCTBA U MPHUHIIUIIBI OXpa-
HBI U YKPEIUIEHUS 3/J0pOBbsl pa0OTHUKOB BPEIHBIX MPO(ECCHii, B TOM YHUCIE IAXTEPOB, TPy KOTO-
PBIX IO CYIIECTBYIOIIMM KPUTEPUAM OTHOCUTCS K KATETOPHUH BBICOKOTO PHCKA JUISl dKU3HU U 310PO-
Bbs. Tak, /Ui TOCTUKEHUS TTOCTABJICHHOM 11eNi OBbUT MCIOIb30BaH KOMIUIEKCHBIM METOJl HAy4YHOT'O
UCCIIEeIOBaHMsI, KOTOPBIN COAEPKUT: 000O0IIEHNE U aHAIN3 JINTEPATYPHBIX HCTOYHUKOB U CTaTUCTH-
4eCcKOl MH(pOPMAaILIMU N0 YCIOBHSIM TPYJa Ha JKEJIEe30PYAHOM IIaxTe; METOAbl U KOHIICTIIIUN TEOpUit
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l'IOI[O6I/I$I N MaTEMaTU4YCCKOI0 MOACIIMPOBAHUA, MHOXECTB, UCCICAOBAHUSA onepaunﬁ, aBToOMaTH4eC-
CKOT'O yIIpaBJICHUSA, MCTOABI JIOTUKO-BECPOATHOCTHOI'O U YUCIICHHO-BECPOATHOCTHOT'O HCYHCIICHUH.
HeO6XOI[I/IMBIe SKCIICPUMCHTAJIBHBIC UCCIICAOBAHUA MMIPOBOAMINCE B YCJIIOBHUAX PYAHBIX IIAXT.

Pe3yJIbTaTI>I HCCJICJ0BaAHUA. Pe3y.]'IBTaTI>I IIPOBCACHHEBIX PICCJ'IGI[OB&HI/Iﬁ MOI'YT HCIIOJIb30BATHCA
FOpHOI[O6LIBaIOIJ_[I/IMI/I npeanpuiATUAMU P IMMPOrHO3UPOBAHUN U BO3HUKHOBCHUU OIIACHBIX CHUTYya-
L[I/II>'I, TAaKHUX KaK aBapuu U aBaprIHBIe CUTyalluu.

Hayqﬂaﬂ HoBu3Ha. Ha ocHOBe pacCcMOTPECHHUA HIaXThl KaK CIIOJKHOH FOpHO-FCOJ’IOFH‘ICCKOfI " 1rop-
HO-T€XHHYECKOI CHCTEMEI YCOBCPIICHCTBOBAHHO MOJCIIb obecneueHuss 0€30IaCHOCTH npeanpus-
THH FOpHOﬁ IMPOMBIINIJIECHHOCTH, YUUTBIBAOLIIAA IIPUPOJAHBIC U TEXHOI'CHHBIC YCIIOBUA, XapaKTCpH-
CTHUKH U TapaMCTpPbL OHaCHOCTef/'I, TCXHOJIOTHMYCCKHUX U ITPOU3BOACTBCHHLIX ITPOLECCOB.

HpaRTI/I‘{eCKaﬂ 3HAYUMOCTD. P3,3pa6OTaHI)I TCXHOJIOTMYCCKHUEC PCUICHUA B 4aCTU IMMOCTPOCHUS HUH-
(bOpMaI_[I/IOHHBIX CHUCTCM AJIA c60pa I/IH(1)OpMaI_II/II/I 10 aBapHﬁHOCTH H COBCPIICHCTBOBAHUA METOAO-
JIOTUH OCYHICCTBJICHUS KOHTPOJIA.

Kntoueswvie cnosa: chaxmopovl npouze00cmeenHoll cpedvl U mpyooso2o npoyeccda, OnacHoe codul-
mue, 8pednbvie U ONACHblE YCA08ULIS mpyod, NPOPeCCUOHANbHBLI PUCK, KOHMPOTb NepeMeuetust pa-
OOMHUKO8

ABSTRACT
Purpose. Improvement of principles and means of raising the level of occupational safety and
health and industrial safety on the basis of systems and methods for monitoring and forecasting
hazardous and harmful production factors, parameters of natural and technogenic environments.

Research methods. Currently, there is a countrywide need for develop new and improve given
methods, means and principles for the protection and promotion of health workers at unhealthy trades,
including miners, whose work on existing criterion is applied to the category of high life and health
risk. Thus, to achieve this purpose there was the complex method of scientific research, comprising: a
generalization and analysis of the literature and static information on the working conditions in the
iron-ore mines; methods and concepts of similarity theories and mathematical modelling, sets, opera-
tions research, automatic control, methods of logic-probabilistic and numerical-probability calculus.
Necessary experimental studies were carried out in the conditions of ore mines.

Results. The results of the performed studies can be used by mining enterprises when forecasting
and the occurrence of hazardous situations, such as emergencies and contingency.

Originality. Based on the consideration of the mine as a complex mining-geological and mining-
technical system, the model of protection for the mining enterprises, taking into account natural and
induced conditions, characteristics and parameters of hazards, technological and production pro-
cesses is improved.

Practical value. Technological solutions have been developed in the construction of information sys-
tems for collecting information on the accident rate and improving the methodology for monitoring.

Keywords: working-environment factor and working process, hazardous event, harmful conditions
and hazardous job, occupational hazard, control of movement of workers
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