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K npoekTHpoBaHUI0 THOKHUX TEXHOJOTHYECKHUX CUCTEM
npeaynpexaenusi u aukBuaannu apapuii (I'TC I1JIA)

XapbKo8CKUU HayuoHarsbHbIlU 3KOHOMUYeckul yHueepcumem um. CemeHa Ky3Heuya

CoBepLUEHCTBOBaAHNE METOAOB MNpeaynpexneHus W nukeMgauun asapuin  obycrnoBnusaet
HeobXx04MMOCTb pa3paboTKM METOAO0B MPOEKTUPOBaHUSA cheumnarnbHbIX TEXHUYECKUX CPeacTB C
no3nLMn UX MOBWUIMBHOCTW, YHMBEPCANBHOCTM M BO3MOXHOCTU MaKCUMMarbHO 3KOHOMHOMO
ncrnonb3oBaHus pabounx cped. C ucrnonb3oBaHWEM MeTO4a MMWUTALMOHHOINO MOAENUPOBaHUS
npeanoxeH NpuMep MNPOEKTUPOBAHMS NErko TpaHCnopTabenbHOro OrHETYLIMTENsS ANs rMOKMX
TEXHOMOrMYECKNX CUCTEM MpepynpexaeHnsa u nukemagaumm asapun (I'C TM1A).

Knro4deeble cnosa: aBapuu, noxap, Boaa, nap, koprnyc, 3koHoMusi paboyen cpeapl

BBegeHue

XapaKkTepHOW 4epTon Hallero BpeMEHN MOXHO cYUTaTb YBENIMYEHNE KONnyecTsa
aBapu 1 KaTacTpod B MNPOMBbILMEHHOCTN, OCOBEHHO MX HenpeackasyemocTb B
TONIIMBHO-3HEPreTUYECKOM KOMMIekce, 6e3 yHKLMOHMPOBAHNE KOTOPOro HEBO3MOXHO
CyllecTBOBaHWe BCeX ApYrux otTpacnen.

Cepbe3Hon 0onacHOCTbIO ABMSETCHA U HapyLUeHMe 3Koormyecknx TpebosaHum no
BblOOpYy MecTa Ans pasmMelteHms MHormx AQC YKpauvHbl.

[MoaToMy TexHoreHHas [esTenbHOCTb 4erioBeka, MpupoAHble KaTacTpodbl
TpebyloT YyCOBEPLUEHCTBOBAHNSA UMM pa3paboTKM HOBbIX METOOOB NpenynpexaeHns u
nuksmnaaumm asapun (MNNA).

AHanu3s I'Ip06ﬂeMbI N NoCTaHOBKa 3aga4du nccrnegoBaHus

BpeaHbii Bknag B 9kOHOMUKY M Buocdepy YkpaunHbl BHOCAT [1 - 3]:

1. ABapuu, noxapbl, 0CODEHHO conpoBoXaatoLmecs oonbwnm
TeppuTopuanbHbiM  3arpa3HeHMeM  (Hanpumep, YepHoObinbCkasi, Ha wWwaxTax,
XMMWYECKMUX MPOU3BOACTBaxX U Ap.).

2. MpombliwneHHble 0Txoabl (BpeaHble rasbl, 3arpa3HeHHbIE BOAbI NPeAnpUsTUN,
OblTOBbLIE OTXOAbI U T. 4.)

3. NpumeHeHne B CenbCKOM XO3ANCTBE PasnUyHbIX NECTULNAO0B (MHCEKTMLMADI,
repbuumabl, nedonnaHTel 1 4p.) Bo Bce 6onee Bo3pacrarowmnx maclutabax.

CnoxHocTb paspaboTku nNpuemMneMbiX pPeLeHnn npu  npeaynpexgeHun u
NUKBMOaUMM aBapun 3akrnyaeTca B TOM, 4YTO B OOMbLUMHCTBE Cry4vyaeB, OHU
HeadhPEKTMBHBI NN Mano3addeKTMBHbI. ITO 06YCNOBNEHO TEM, YTO Kaxaasa aBapus, a,
Tem Oonee kartactpoda, 3a4acTylo, Henpeackasyembl U CBUMAETENLCTBYOT NMOO 06
oTcyTCTBUW, NMBO O HEe3(PEPEKTUBHOCTU UCMONb3OBAHUS WMMEIOLUNXCA TEXHUYECKUX
cpeacts. bonblwne npobnembl MOryT OOBACHATECH CMOXHOCTLIO UX OOCTaBKU B 30HY
aBapun, a Takke oOTcyTcTBMEM paboumx cpen, Hanpumep BOAbl,  HU3KOW
WHTEHCMBHOCTbIO BO34ENCTBMI B 30HE aBapuii HA UX UCTOYHUKM [2 - 6].

OcHoBHas YacTb

Mpn nukBngaumm aBapui BO MHOMMX CryyasiX npu NpoOeKTUpOBaHUU YCTPOWCTB
ANa npegynpexaeHuss U ycTpaHeHua asapui He obxoguMmo npegycmatpmBaTtb WX
OLUEHKY C no3uvumih  MOBUNBHOCTW, a Takke BO3MOXHOMO  COOTBETCTBUS
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MHOrOKpuUTEPManbHbIM 1M B3aMMOMCKNOYawwWwmum  TpebosaHusaMm. B pesynbTaTe
BO3MOXHbI€ KOHCTPYKTUBHbIE peLLeHNA MOryT ObITb NPU3HAHbI Kak:

1) pelueHne adhHeKTUBHO TONMBLKO B ONpeaernieHHON CUTyaLmu:

2) cywecTBylllee pelleHne He SBrseTcd onTuMalribHbiM UMEHHO B JaHHOW
cuTyaumm

3) NnpegnoxeHHoe peLleHne aPPEKTUBHO, HO HE ONMTUMASIbHO;

4) npeanoXeHHoe  pelleHne  He  yxyawawT, HO W He  ynyyuwawT
NpoTUBOABapPUNHbLIE MEPONPUATUSA:

5) npegnaraemble Mepbl He MOryT ObITb OUEHeHbl: TpebylT aeTanbHON
NPOBEPKN, HE CyLeCTBYEeT HAAEXHOro OCHaLLeHUss NpubopoB WM TEXHOMNOTUA 1
BO3MOXHbI 41151 UCMONb30BaHMUsS TOSbKO B OMpeferieHHbIX YCroBusix (Hanpumep, npu
aBapuu) 1 Tak ganee.

Tak, nepBbIM NoAxo4 npegnonaraeT, 4YTo MPoOTMBOAaBapuWHble CpeacTea
ahbpeKkTnBHbLI, 0COBEHHOCTN NCNOMb30BaHMA U pe3dynbTaTbl MOryT OblTb aHANUTUYECKM
onpeaeneHbl 4OCTaTOYHO TOYHO.

OTO, BO3MOXHO, 6bIN0 6bl NyywMM pelweHrem npobnemMbl NpeaynpexaeHvs u
NUKBMOauMM aBapui, ecnum Obl BpeMsi BO3HMKHOBEHUS aBapun MOrno ObiTb TOYHO
onpeaerneHo.

BTopon noaxoa cBuMAETENbLCTBYET, YTO PeELleHWe He ONTUMAanbHO, HO MOXET
ObITb NpUemMnemMbiM Mpu onpeaeneHHbIX KONMYECTBEHHbIX COOTHOLUEHUAX MOLLHOCTH
YCTPOMCTBC MOLLHOCTbIO aBapuMMHOro 0b6bekTa, CBOEBPEMEHHOCTM MX UCMONb30BaHUA
(4TO, KaK NpaBuIo, He Bcerga cobnogaeTcs).

Tpetu noaxon npegnonaraeTr, 4YTO MPeasIOKEHHOE pelleHne XOoTs U
3(ppeKTUBHO, HO HEe ONTUMANbHO, MOXeT ObiTb CAULWIKOM AOPOrMM UMM BKOYaTb
KakMe-TO KOMMOHEHTbI, XapaKTePUCTUKN KOTOPbIX MOryT U3MEHATbCA HEWU3BECTHbIM
obpa3oM — BHe3anHoO uUnuM B TeYeHWe onpeaeneHHoro BpemeHu. Bo Bpems aBapum
3P PEKTUBHOCTb NPUMEHEHNSA TAKOro TUMNAa CUCTEM He onpeaerneHa.

UeTBepTblM nNogxod — 3TO MOYTM KNaccuyeckas cuTyauusi, Korga CywecTBYHT
anbTepHaTUBHbIE BapuaHTbl MNPUMEHEHUS  onpefeneHHbIX  PU3UKO-XUMUYECKMX
ahbdpekToB ANA pa3paboTkm NPOTMBOABAPUMHBIX CPEACTB, HO OHU HE CNOCOOHLI B CUiy
onpeaenieHHbIX NMPUYUH 3HAYUTENBHO YIYYLWTb CYLLECTBYHOLLME MPOTUBOABAPUNHbBIE
MEepPOMNpPUATUS.

Matein  noaxod  noAdYepknmBaeT  HeonpeneneHHOCTb  MAen B [aHHbIX
obcTosATeNbCTBAX — OHA MOXeT ObITb nydwen, ecnv cobniogarTcs onpeneneHHble
ycnosus. Hanpumep, Nno cpaBHeEHWIO coBceM HenasHO, B 70-80 rogax, Ansa TylleHus
noxapa B He(PTAHOM UMW ra3oBOM CKBaXWHe npeanaranocb, Kak Iydllee peLlleHue,
MCNONb30BaHME MarbiX aTOMHbIX 60M6 (OrpaHNU4YEeHHOro AENCTBUSA), HO UX NPUMEHEHNE
9KONOrM4yeckn BpeaHO He TOSbKO U3-3a CBEPXOONbLUMX MOLLHOCTEN BO3OENCTBUSA, HO U
N3-3a pagMoaKkTUBHOIO 3arpA3HeHUst 60NbLIMX NO pa3Mepam TePPUTOPUIA.

MOXHO cuuTaTtbh, YTO onpeaesieHne onTUMarsibHbIX PeleHun ana OenCTBYLWMX
TexHoreHHbix obbektoB (TOO) TpebyeT SBOMIOLMOHHOMO COBEPLUEHCTBOBAHMS
NPOTUBOABAPUNHBLIX CPEACTB, MNPOrHO3MPOBAHME KOTOPbIX MOXET MNPOMCXOanUTb C
MCronb3oBaHMEM CUCTEMHOro noaxogda. Ero wmcnonb3oBaHue noO3BONseT cyuTaTbh
a(peKkTnBHbIM co3aaHne TUBKMX TEeXHONMOMMYECKMX CUCTEM MpenynpexgeHus u
nuksugaumm asapun (F'TC MJ1A).

Mpn npoektupoBavun TC TJIA mMoxeT ObiTb NPennoXeHO Takoe YCTPOMCTBO
aTon cuctemsl (puc. 1):

1) pabounin opraH (PO) ona nogasneHnsi UICTOYHWKA aBapun;

2) yctponcTteo ynpasneHus PO onga ero nepemMeLLeHns n TOYHOro HanpasneHus;
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3) TpaHCnopTHOe YCTPOMCTBO, KOTOpOe MpeAdHasHayaeTcs AN [OCTaBku U
pa3mewieHna PO HenocpeaCTBEHHO B ONACHOW 30HE;

4) cuctema maTtepuanbHO-TeXHUYecKoro obecneyeHuns pyHkunoHmpoBanus NMC
MIA.

OOgHUM 13 BO3MOXHbIX pelleHun npobnembl npoektnposanma [TC 1A
aBnaeTca paspaboTka cpeacTB ux hopmanbHOro onvcaHmsa Ha 6ase 3BPUCTUYECKUX
metogoB. bason cpeactB  dopmanbHoro onucaHus [TC TUJIA  moxetr ObiTb
NCrnonb3oBaHWe (PYHKLUMOHANbHbIX 3N1EMEHTOB, KOTOpble OTpaxatT BO3MOXHocTU [TC
MIA n ero coctaBHbiX 4YacTel B BuAe BMOSMIHE OOYCNOBMAEHHbLIX (anbTepHATUBHBIX
peleHnn) MNOHATUN. IDTU MNOHATMA MOryT ObiTb MCMOMb30BaHbl ANs pa3paboTku
MOPMONOrMYECKUX CTPYKTYP C LENbio AanbHEeNWero HaxoXxaeHus KoMnoHoBok [TC
MJIA, ctpoeHus ee anemeHToB. NMpyn HEOBEXOOMMOCTN CUHTE3NPOBAHUS PELLEHUIN MOXET
NpoBOAUTLCS Kak: 1) obwmi cTpykTypHbIN cuHTe3 Bcen 'TC TMJ1A, korga onpegenseTcs
€e KOMMOHOBKA W MpUMHUMM NPUMEHEHUs; 2) 3fNeMEeHTHbI CWUHTE3, Koraa
npegnonaraetca opMmnpoBaHue Kakmx-to yanos, yacten 'TC MJIA.

Taknm obpasom, Ha nepBoM aTane criegyeT paspaboTate MaTpuLbl 31EMEHTOB,
CcToNnOdubl KOTOpbIX cocTaBHble 4Yactu TC TJ1A (Hanpumep, YCTPOWCTBO [LOCTaBKM
paboyer cpeabl B 30HY aBapuu, KOpnyc A5 XpaHeHUsa unm cosgaHns paboden cpeapl,
OOMNOMNHUTENbHbIE 3MEMEHTbLI PerynMpoBaHUsa CUMOBbLIX BO3AEWCTBUIA U OP.), @ CTPOKU -
anbTepHaTUBHbIE BapMaHTbl JIOKasbHbIX PELLUEHWUN.

KonuyectBO HOBbIX pelueHur No NpoBeAeHHbIM pacyeTam C UCMOSb30BaHUEM
MOpPdONIorM4ecknx Tabnuy, CocTaBuT:

ng

i

rge aj, - COoTBETCTBEHHO KOJIN4YECTBO BO3MOXXHbIX BAPUAHTOB | MO 3rleMeHTam n.

Puc.1. Mpumep npoektupoBanus yctponctea I TC MNJ1A kak MalUnHbI:
MNP — npueog; N — nepegaya; PO — pabounn opraH; TOO — TEXHOMEHHbIN OOBLEKT;
YP — yCcTponCcTBO perynmpoBaHus

B kayectBe npuBoga MOryT WCMOMb30BaTbCA WMMYNbCHbIE W  TENoBble
MCTOYHUKM 3Heprun. Kak nepenaym — pasnuyHble cpedbl, BNUSIOLME Ha napameTpbl
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paboyein cpeapl (arperaTHoe CcOCTOsiHME, AaBrneHne, Temnepatypa). PaGouvrmMu
opraHamMu MoryT ObITb BbICOKOCKOPOCTHbIE OAHO - UM MHOrodasHble NOTOKM cpen Anst
noJaBneHnsl o4aroB aBapuu, HanpumMep, noxapa.

Puc. 2. Mpumep paboyero oprana k 'MC MNJ1A: a n 6 — umntTaymoHHbIe Mogenm
pabo4yero opraHa B BUAe OrHeracuTtensi B U r — onbITHbIN obpaseL, orHeracutens
COOTBETCTBEHHO B Ha4anbHOM Buae (B) n npu padote (r): 1 — HMXKHAS YacTb Kopnyca,
2 — NapocBOpHUK; 3 — BEPXHAS YacTb kopnyca; 4 — KpbllwKa; 5 — TepMmo3apsa;

6 — KpbllWKa Ana nogxura Tepmosapsga

Hanpmmep, ncrnonb3oBaHMe nMnapa, KakK cpeactBa MnogaBlieHUA OrHd, Tenso-
MeXaHN4YeCKNM BO34eNCTBMEM MO>XXHO cynTaTb BO MHOImx BapunaHTax
npeanovYTuTesibHbIM (TymeHme B NomMeuweHnn, TyweHne 3epHa npu OTKPbITOM
XpaHeHUuN, TOp(b‘r'leIX 3anexen u TonnmeBa wu ,qp) no TEeXHUKO-BKOHOMUYECKMM U
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9KOMOrMyeckuM coobpaxeHnsM, ydnTbiBas, YTO BOAAHOM nap crnocobeH npoHukaTb B
nopbl pasamepom Ao 1,1 Hm, a 1 n Boabl obpasyeT 980 n napa, a Bpems cpabatbiBaHUSA
(BCkMNaHWs) MOXEeT perynupoBaTbCsa Tepmo3apsgamuy B npegenax OT CeKyH4 Ao
HECKONbKMUX MUHYT.

Mpn co3gaHuM HOBbIX YCTPOMCTB (pUC. 2) MOXeT ObITb MCMNOMb30BaH METOA
UMUTALMOHHOIO  MOOENMPOBAHUA, MO3BONAOWMIA Ha CTaguuM  NPOEKTMPOBaHUA
paspabartbiBaTb 3 D - Mmogenu ¢ nocnegyowmm co3gaHmeM onbITHbIX 06pasLoB.
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J10 MpoeKTyBaHHS THYYKHX TEXHOJIOTIYHUX CHCTEM
nonepemkeHns i gikBinaunii aBapiii (I'TC I1JIA)

YOoockoHaneHHss MeToAiB  nonepemxeHHs | nikeBigauii aBapin  oBymosnioe
HeobOXigHICTb PO3poOKM MeToAiB MPOEKTYBaHHSA CheuianbHUX TexHiYHMX 3acobis 3
no3uuin iX MOBINbHOCTI, YHIBEPCANbHOCTI i MOXMIMBOCTI MakCUMarbHO €KOHOMHOrO
BUKOPUCTaAHHA pobounx cepegoBuly. 3 BUKOPUCTAHHAM  MeToady  iMiTauinHoro
MOEMOBaHHA MPOMNOHYETLCS MNPUKNaA MNPOEKTYBaHHS Jerko TpaHcnopTabenbHOro
BOrHEracHuKa Aans rHyYkux TEXHOSOTMYHUX CUCTEM MonepempKeHHs Ta niksigauii aBapin
(F'TC MNA).

Knroyoei crnoea: aBapii, noxexa, Boga, nap, KOpnyc, €KOHOMis poboyoro
cepenosuLLa.

Tothe Design of Flexible Technological Systemsfor the Prevention
and Elimination of Accidents (FTS PEA)

Improving the methods of preventing and eliminating accidents necessitates the
development of methods for designing special technical means from the standpoint of
their mobility, universality and the possibility of maximally economical use of working
environments. An example of the design of an easily transportable fire extinguisher for
flexible technological systems for the prevention and elimination of accidents (FTS PEA)
is proposed using the simulation simulation method.

Key words: accidents, fire, water, steam, housing, economy of the working
environment
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