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VY nmeprmomy po3idai MPOBOAWTHCS aHaNI3 3aKOHOJABYOi, HOPMATHBHO-TEXHIYHOI Ta
CHeUiaIbHOI JIITEpaTypH B Tally3i MOKeXKHO1 O€3MeKH Ta pU3UKIB Ha IPOMHUCIIOBHX 00’ €KTaX.

Y napyroMmy po3niii po3po0OsieHa KOHIIETITyalbHa MOJIETh OIIIHIOBAHHS TTOXKEXKHOTO
PHU3HKY Ta HaBelleHA METOUKA PO3PAXYHKY MMOKEKHOTO PU3HKY IPOMUCIOBOTO 00'€KTa.

Y TpeThoMy pO3Miii MPOBEACHI JOCTIIKEHHS 3aKOHIB PO3MOAUTY MapaMeTpiB Yacy sK
BUIAJKOBOI BEJIMYMHU B KOHTEKCTI PO3PAXyHKY BEIWYMHHU PHU3UKY TOXKEXKI Ta BUKOHAHO
MPOEKTyBaHHs 1HPOPMAIIIHOT CHCTEMH JIJIS1 HOTO OIIHKH.

VY ueTBepTOMY PO3IITi OMUCAHA peamizallis KOHIENTYAIbHHUX IMiIXOJIB 0 OI[iHIOBAHHS
MOXKE)KHOTO PHU3UKY Ha MpuKIIaal aBro3anpaBHoi craHiii TOB «A3T CrnaByruu», po3po0ieHo
nporpaMHe 3a0e3ledeHHs Ui OI[IHIOBaHHS TOXEKHOTO pU3MKY B cepemosuii Embarcadero
RAD Studio DelphiTa BukOHaHO pO3paxyHOK €KOHOMIYHOI €(hEKTHBHOCTI Bijx peamizarii
po3po0IeHo1 mporpamu.

VY i’ sToMy po3/iJii BUKOHAHO aHaIi3 HEOE3MEeUHUX 1 MIKIJIMBUX BUPOOHUYHMX (PaKTOpiB
Ha poOouomy wmicti 3 [TEOM, HaBeneni 3axoau amnsi 3abe3rnedeHHs OE3MEYHUX yMOB Mpari,
BUKOHAHA OIlIHKa €(QEeKTHBHOCTI 3aXOJliB 3 OXOPOHW Tpalmi Ta pO3IMNIsAHyTa Oe3neka Mpu
HAI3BUYANHHUX CUTYAIlisX.

Mertoto poOOTH € TeopeThuyHe OOTPYHTYBAaHHS 1 po3poOKa KOHIENTYaJbHHUX IOJIOKECHB
[I0JI0 OIIHIOBAHHS TIOXKEXHOTO PU3UKY IMPOMUCIOBHX 00’ EKTIB 3 METOIO CBOEYACHOI peaizallil
3aXOJ1B 010 3HWKEHHS HOTO PIBHS.

OO0’ €XT TOCTIIKEHHSI — IIPOLIEC YIPABIIHHS MOKEKHUM PU3UKOM TEXHOTEHHOTO 00’ €KTY.

[Ipeamer nocmipKeHHSs — MaTeMaTHYHI METOAM Ta MOJEIl OIlIHIOBAHHS TOXKEKHOTO
PHUBHKY.

[Ipu BUKOHAHHI MaricTepcbkoi poOOTH BUKOPHCTOBYBAIIMCS METOIA OOYUCIICHHS OITIHKH
MOXEKHOTO PHU3MKY Ha TPOMHUCIOBUX MIANPUEMCTBAX 13 3aCTOCYBaHHAM IMITaLliiHOTO
MOJICITIOBaHHS, METOAM MOJCIIOBAaHHS 3aCTOCOBAHI TMPU BIOCKOHAJIEHHI MaTeMaTHYHOI MOei
OLIIHKH TOKEKHOTO PU3HKY 32 JOMOMOT0I0 ()OPMYBaHHS CIICHAPIiB PO3BUTKY MOXKEXKI1, PH STKUX
peanizyloThCsl HAMTIpIIl yMOBH 3a0e3leueHHs Oe3MeKu JIoJeH, METOJl MaTeMaTHYHOTO
MOJICNIIOBaHHSL TpU (OPMYBaHHI TNPOTUIOKEKHUX 3aXOJiB, CIPSIMOBAHMX Ha 3HIKCHHS
BEITMYMHU TIOKEKHOTO PU3UKY, BI3yaJIbHOTO MOJICITIOBAHHS TPH MPOEKTYBaHHI 1H(POpMAIIHHOT
MOJIEJI1 MPOTPaMHOTO 3a0e3MeYCHHS.

HoBuszna jocmipkeHHsS TOJsTaE y BIOCKOHAJIEHI METOAY BH3HAUEHHS OIIIHKH
IHAMBIIyaJbHOTO MOXKEKHOTO PH3MKY Ha OCHOBI TeHepalii CIeHapiiB PO3BUTKY IMOXKEXI B
3aJIEKHOCT1 BiJI YMOB 30BHIIITHROTO Ta BHYTPIIITHBOTO CEPEJOBHINA Ta YaCOBUX XaPAKTEPUCTHK
PO3BHUTKY MOXKEXKI.

[lpakTryHe 3HAUEHHS OJCPKAHWUX PE3YJIbTATIB HOCHTIHKCHHS IMOJISTae B TOMY, IO
3MEHIICHI TPYAOMICTKICTh MpOLECy OOYUCICHHS OLIHKHM TOXXKEKHOIO PHU3HKY 3a PaxyHOK
3aCTOCYBaHHS PO3pOOJICHOTO MpOTpaMHOTO 3abe3rnedeHHs, 3abe3nedeHi (yHKIIIOHATIbHA
[IOBHOTA OIIHKM 1HAMBIIYadbHOTO MOXEXHOro pusuky A3C, BiACYTHICTH HAJIUIIKOBUX
(GYHKIIIHM, MPOCTOTAa OCBOEHHS BIJIMOBITHUX PIllIEHb KOPUCTYBAaYaMH Ha 00'€KTi, MPOAYKTHBHICTb.

MOXEXHWI PU3MK, TEXHOI'EHHUM OF'€KT, METOAU OLIHKU
[MTOXEXHOI'O PHU3UKY, HACIIAKN ITIOXEXI, KOHIEIITYAJIbHI MIAXO/H,
MATEMATHUYHA MOJEJIb, JOCIIDKEHHSA, UML, ITPOI'PAMHE 3ABE3IIEUEHHA,
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B nepBoM pasznene nmpoBOAUTCS aHaIU3 3aKOHOAATEIbHOM, HOPMAaTUBHO-TEXHUYECKOW U
CHEIMAILHON JTUTEepaTypsl B 00JaCTH MOKApHOW O€30MacHOCTH U PUCKOB HA MPOMBIIICHHBIX
00BeKTax.

Bo BTOpoMm pa3zene pa3paboTaHa KOHIENTyallbHas MOJIEIb OLEHKH MOKapHOro pHUCKa U
NpUBE/ICHa METO/IMKA pacyeTa MOXKapHOTO PUCKA MPOMBIIIJICHHOTO 00bEKTa.

B Tperpem paznene mpoBeneHBI MCCIEAOBAHHUS 3aKOHOB DPACHpECNCHHs MapaMeTpoB
BPEMEHM KakK CJIy4yailHOW BETMYMHBI B KOHTEKCTE pacyeTa BEJIUYMHBI pHUCKa MoXapa u
BBIMIOJIHEHO MPOEKTUPOBAHNE NH()OPMALIMOHHON CUCTEMBI JIJISl €r0 OLEHKH.

B dyerBeproM paznene omucaHa peanu3anus KOHIETITYyaJdbHBIX IMOJIXOAOB K OLIEHKE
IO)KapHOI'0 pUCKa Ha mnpuMepe aBro3anpaBoyHoi craHiuu OO0 <«A3T CnaBytuu»,
pa3paboTaHOo IMporpaMMHOE oOecrieueHue IS OIIEHKH MOKapHOTO pHcKa B cpeae Embarcadero
RAD Studio Delphiu Bbimonnen pacuer 3KOHOMHYECKOW 3()(HEKTHBHOCTH OT pealn3aiuu
pa3paboTaHHON MPOTPAMMBI.

B nsiTtom pazzene BBIIONHEH aHAIM3 OMACHBIX U BPEAHBIX MPOU3BOJCTBEHHBIX (DAKTOPOB
Ha pabouem mecre ¢ [ID9BM, npuBenmeHHble Mepbl I obOecrieueHUss OE30MMAaCHBIX YCIOBUU
TpyZJa, BBIMOJIHEHA OlleHKa 3(()EKTUBHOCTH MEPOINPUSATHI MO OXpaHe TpyAa M paccMOTpeHa
0€30MacHOCTh MPHU YPE3BHIYANHBIX CUTYAIIUSX.

Lenbto paboTHI ABISIETCS TEOPETUUECKOE 0OOCHOBAHME M Pa3pabOTKa KOHIIETITyalbHbIX
MOJIOKEHUH TI0 OILIEHKE MOXKAPHOTO PUCKA MPOMBIIUIEHHBIX 00BEKTOB C IEJIbI0 CBOEBPEMEHHON
peanu3aii MEpONpUSTUI O CHIXKEHUIO €T0 YPOBHS.

OOBeKT mccnenoBaHus — MPOIECC YIPABICHUS MOKAPHBIM PUCKOM Ha MPOMBIIUICHHBIX
0o0BeKTax.

[IpenMer wuccnenoBaHus — MaTeMAaTUYECKUE METOAbBI U MOJIENHM OLIEHKH I0XKapHOTO
pucka.

[Tpu BHIMOTHEHUH MarucTEPCKON pabOTHI UCIOIB30BAINCH METO/IbI BEIYUCIICHUS OLICHKH
MOKapHOIO0 pHUCKa Ha MPOMBIIUICHHBIX MPEANPUATHAX C HIPUMEHEHHEM HMMHUTALHOHHOIO
MOJICJIUPOBAaHUS,  METOABl  MOJCIHUPOBAHMSI ~ NMPUMEHEHbl NPU  COBEPIICHCTBOBAHUU
MaTeMaTHYECKOM MOJENN OIEHKH MOXKapHOTO PUCKA MOCPEACTBOM (DOPMHUPOBAHMS CIICHAPHUEB
pa3BUTHS TMOXKapa, IpU KOTOPHIX PEATM3YIOTCS XYIIIME YCIOBUs OOecreueHHs: 0e30MacHOCTH
JIOeH, ¥ METOJ MaTeMaTHYeCKOro MOJAEIUPOBaHUA MpU (HOPMHUPOBAHUHM IPOTUBOMOKAPHBIX
MEPONPUITHIA, HAINPaBICHHBIX HAa CHIDKEHUE BEIMYMHBI TOXKApPHOTO pPHCKA, BU3YaIbHOIO
MOJICTTUPOBAHUS TPU TPOSKTUPOBAHUU WH(OPMALTMOHHON MOJIETH MPOTPAMMHOTO O0ECTICUCHUSI.

HoBu3Ha uccnenoBaHMs 3aKIIOYaeTCsl B yCOBEPIICHCTBOBAHWE METOJA ONpPEACICHHUS
OLICHKH WHAMBHYaJbHOTO TOKapHOTO pPHCKAa HAa OCHOBE TIE€HEpAaIlMd CIIEHApUEB pPa3BUTHUS
nmoxapa B 3aBUCUMOCTH OT YCIOBHUH BHEIIHEH W BHYTPEHHEH Cpeabl U BPEMEHHBIX
XapaKTEPUCTUK PA3BUTHS IMOKAPOB.

[IpakTHyeckoe 3HAUYEHUE MOIYYEHHBIX PE3YJIbTATOB MCCIECIOBAHUS 3aKIIIOYACTCS B TOM,
YTO yMEHBIIEHHE TPYJOEMKOCTh IpOllecCa BBIUMCICHUS OLCHKM TIOYKApHOrO pHCKa
(byHKIMOHANBHAS TOJHOTA OIEHKH WHIWBHIyalbHOTO moxapHoro pucka A3C, oTCyTCTBHE
U30BITOYHBIX (DYHKLIUH, TPOCTOTA OCBOCHUS COOTBETCTBYIOUIMX PEIICHUH MOJIb30BATEIIMU Ha
00bEKTEe, TPOU3BOMUTEIBHOCTh) 32 CYET NPUMCHEHHS pa3padOTaHHOIO IMPOTPAMMHOIO
oOecrieyeHus.

IIOXAPHBIM PUCK, TEXHOI'EHHBII OBBEKT, METOJIBl OIEHKU
[TOXAPHOI'O PUCKA, TTIOCIIEACTBUA ITOXKAPA, KOHLEIITYAJIBHBIE ITOAXO/bI,
MATEMATHUYECKAA  MOJEJIb, MWCCIIEJOBAHNMSA, UML, TIIPOI'PAMMHOE
OBECIIEYEHUME, SKOHOMUHNYECKA A DODEKTUBHOCTDH



ABSTRACT

The full name «Research of methods for assessefirthrisk of a man-made objest.
Master's work on the specialty: 124 «System arsbysi

Student gr. SA-18-1MGMA, Vereshchak O.A. — Kramatorsk, 2019.

The work contains 19Bages: 60ig., 24tab., 39slides.

The first section an analysis is made of the latjigt, regulatory, technical and
specialized literature in the field of fire safaiyd risks for industrial facilities.

In the second section, a conceptual model for asggdire risk is developed and a
methodology for calculating the fire risk of an usdrial facility is presented.

The third section studied parameters of the distign laws of time as a random variable
in the context of calculating the value of the rskfire and carried out design information
system for its evaluation.

The fourth section, the computer implementatiorcaficeptual approaches to assessing
fire risk are described using the example of agjason at LLC «AZT Slavutich», software for
assessing fire risk in the environment of Embarsad®AD Studio Delphi are developed, and
the economic efficiency of the use of the developgstem are assessed using functional cost
analysis.

In the fifth section an analysis is made of hazasdand harmful production factors at the
workplace with a personal computer, the measutemntéo ensure safe working conditions, an
assessment of the effectiveness of labor protecteasures, and safety in emergency situations
are considered.

The purpose of the master's work is the theorejigstification and development of
conceptual provisions for assessing the fire riskandustrial facilities in order to timely
implement measures to reduce its level.

The object of research is the fire risk managerpemtess at industrial facilities.

Subject of research: mathematical methods and rmdoleassessing fire risk.

When performing the master's work, methods of datimg the assessment of fire risk at
industrial enterprises using simulation were usaddeling methods were used to improve the
mathematical model for assessing fire risk by angafire scenarios in which the worst
conditions for ensuring the safety of people aedized, and method of mathematical modeling
in the formation of fire prevention measures aimédeducing the magnitude of fire risk, visual
modeling in the design of information model softe:ar

The novelty of the study is to improve the methoddetermining the individual fire risk
assessment based on the generation of fire develtgpuenarios depending on the conditions of
the external and internal environment and the tealmharacteristics of fire development.

The practical significance of the research redidssin the fact that the complexity of the
fire risk assessment calculation process (the fomak completeness of the individual fire risk
assessment of gas stations, the lack of redundamdtibns, the ease of development of
appropriate solutions by users at the facility, #ralproductivity) reduces the complexity of the
process by using the developed software.

FIRE RISK, MAN-MADE FACILITIES, METHODS OF ASSESSMIT FIRE RISK,
AFTER FIRES, CONCEPTUAL APPROACHES, MATHEMATICAL MQEL, RESEARCH,
UML, SOFTWARE, ECONOMIC EFFICIENCY



