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Yeaorcaemuie konnezu!

bnazooapio Bac, umo omxnukuynuce nHa Hawie npueiauienue npUHsIms yyacmue 8 exce200nou Mecoynapoo-
HOU HayuHo-npaxmuyeckoli koupepenyuu «lloscapnas u aeaputinas bezonacHocmvy. B amom 200y nposedenue KoH-
Gepenyuu nocssuero 370-i 2000suune obpazosanus noxcaprou oxpanst Poccuu.

B x00e pabomui konghepenyuu 6y0ym o6cyxncoamvcs 6ORPOCHI, KACAIOWUECS AKMYAIbHIX npobiem obecneye-
HUSL ROJICAPHOU, A8APULIHOU U IKOIOSUYECKOU DE30NACHOCTU 00BEKMO08, COBPEMEHHBIX UHICEHEPHBIX MEXHON02UL NP O-
MUBONONCAPHOU U NPOMUBOABAPUTIHOTL 3AUUMbL 0OBLEKMOS, AHAIU3A OE30NACHOCMU U OYEHKU PUCKA, 2YMAHUMAPHBIX
acnexmos oesmenvuocmu MYC Poccuu.

Hckpenne nadeiocob, ymo HACLUYEHHAS. NPOSPAMMA KOHpepeHyuu, meopieckas ammocgepa u unmepecHwle
OQUCKYCCULL NO360IAM HAM HAUMU HOBblE peuenUs, onpedeums nepcnekmuebl pasgumusi U OaibHelueco cosepuieH-
CMB0BAHUS 3HAHUIL 8 00IACMU 0OecnedeHUs NOACAPHOIL U asaputinoll bezonachocmu 8 Poccuiickoti @edepayuu.

C kadxcovim 2000Mm 8 KOHepernyuu yuacmeayem 6ce Oovuie 2ocmeli — npedcmasumerieli 00paz068amenbHbix U
HayuHo-uccredogamenvckux yupescoenu MYC Poccuu, Munucmepcmea obpasosanus u nayku Poccutickot @edepa-
yuu, Braoumupckoeo opuduueckozo uncmumyma PedepanvHou CryxHcObl UCNOIHeHUs HAKA3aHuu, compyonuku Inas-
noix ynpagnenuit MIC Poccuu no cyovexmam P®, a maxace pykosooumenu u npedcmagument 8e0Vuux npeonpusmuti
U opeanu3ayUil, OCYUeCmeasiouux 0esmerbHoCmsb 6 0oaacmu obecneuenus NOACAPHOU U asapuiiHou 6e30NaAcHOCu.

B smom 200y 6 konghepenyuu npumym yuacmue 6oxaee 150 uenosex uz 20 opeanuzayuii. Kpome moeo, npuname
3a0uHOe yuacmue nodxcenanu xoaneau us Axaoemuu Munucmepcmaa no upesgviuaunvim cumyayuam Asepobaudxrcanckou
Pecnybauku, umo ouensv 8adcHo 01151 0anibHeliwe20 YKpenieHus 0e108blX OMHOULeHUIL.

Tlposodumas konghepenyus — 3mo NPEeKPaAcHas B03MOICHOCHb OJis OMKPLIMO20 0UAN02a, 0OMeHa MHEHUAMU,
sHanusmu u onvimom. JKenarwo ecem yuacmuuxam Konghepenyuu nioo0omeoprol pabomuvl, pe3yrbmamueHoll OUCKYCCUU
U npuobpemenus NAPMHEPCKUX U OPYACECKUX KOHMAKMOB.

Hauanenux Heanosckoii noscapHo-cnacamenvHoli akademuu
Tocyoapcmeennou npomugonoscapuoti caysxcovt MYC Poccuu
2eHepan-i1elmeHanm eHympeHHetl C1yxcobl,

KaHouoam mexnudeckux Hayx, ooyenm M. A. Manwii
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IJIEHAPHBIN JOKJIAJT
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1 2
b. JI. I'opoepe', B. A.Tumos
'YIBaHOBCKHMIi TOCYIAPCTBEHHBIH XHMHUKO-TEXHOIOTHUCCKUI YHHBEPCUTET
ZI/IHCTI/ITYT xumun pactBopoB M. . A. KpecroBa PAH

NOHHO-IIJIASBMEHHBIE U IVTASMOXUMHWYECKHE ITPOLECCHI
B ITIPOU3BOJACTBE HOBbBIX MATEPUAJIOB

PaCCManI/IBaCTCSI MMPUMCHCHUC HepaBHOBCCHOﬁ IJ1asMbl JJId OpUAaHUSA HOBBIX (I)YHKHI/IOHaJ'II)HLIX
CBOMCTB IMOJIMMCPHBIM IINICHKaAM W TCKCTUJIbHBIM MaT€pHajiaM. HpeI[CTaBJ]eHI)I IMPUMEPLI ITPOMBIIIJIICHHBIX
TUIA3MOXUMHYECKUX YCTaHOBOK. [Tma3menHass 00paboTKa MO3BOJISIET U3MEHSTH THIPOPHIEHOCTD TIOBEPXHO-
CTH U €€ aAI'C€3UOHHBIC CBOI\/'ICTBa, HaAHOCHUTDH q)YHKHI/IOHaJ'II)HLIC CJIOH, MMpUuaarommue TCKCTUIbHLBIM MaTCpHraiaM
TEIJIOOTPAXKAIOIIUE CBOICTBA, 3JIEKTPONPOBOAHOCTD, OAKTEPUIMIHYIO AKTHBHOCTb, OHMOCOBMECTHMOCTb.
HoBple MaTepuaibl MOTYT HalTH IPHUMEHEHHE B MPOM3BOJCTBE CIICIOACKBI JUIS PadOTHl B YCIOBHSX I10-
BBIIICHHBIX TEIUIOBBIX HArPy30K, a TAK)Ke B MEIUIIMHE.

KarwueBble cioBa: masMa, Marepuansl, MOAUGUIUPOBaHNEe, (YHKIIMOHATN3ANNS, MAarHETPOHHOE
pacmbUICHHE.

B. L. Gorberg!, V. A. Titov®
!lvanovo State University of Chemistry and Technology
’G.A. Krestov Institute of Solution Chemistry RAS

ION-PLASMA AND PLASMA-CHEMICAL PROCESSES IN THE PRODUCTION OF NEW MA-
TERIALS

The application of non-equilibrium plasma to impart new functional properties to polymer films and
textile materials is considered. Examples of industrial plasma-chemical equipment are presented. Plasma
treatment allows us to change the hydrophilicity of the surface and adhesive properties, apply functional lay-
ers that give textile materials heat-reflecting properties, electrical conductivity, bactericidal activity, biocom-
patibility. New materials may find application in manufacturing the coveralls for work in conditions of high
thermal loads, as well as in medicine.

Keywords: plasma, material, modification, functionalization, magnetron sputtering

ObecneueHne MokapHOH W aBapuitHOM 0€30MacHOCTH B 3HAYUTEIBHON Mepe CBS3aHO C MCIOJIb30Ba-
HHUEM HOBBIX MaTCpHaJIOB. 910 M CTPOUTECIIbHBIC MaTCpUaJIbl, © MaTCpUaJIbl JJIsI ACKOPUPOBAHUA NHTEPHEPOB,
JJIA 3alIUThI IIEPCOHAJIA, CIICHOACK b, MEAUILTMHCKUE MaTCpHaJibl 1 AP. CO3)IaHI/Ie HOBBIX MaT€puaioB — O~
HO W3 HaNpaBleHUH NPHUKIAJAHOW IUIa3MOXMMHHU. B gaHHOW paboTe paccMaTpHBAIOTCS MPOLECCH MOHHO-
IUIa3MEHHOT'O M INIa3MOXHUMHYCCKOI'O MOJ];I/I(i)I/IHI/IpOBaHI/IH MMOBEPXHOCTH MATCPUATIOB Ha NPUMEPE TCKCTUIIb-
HBIX M3ZCJIUN M MOJUMEPHBIX IJICHOK. VIHTEHCUBHBIC HCCIIEIOBAHHUS U Pa3paObOTKH METOH0B MOIU(DHUIMPO-
BaHUsI CHHTETHUECKUX M MPUPOAHBIX MOJMMEPHBIX MaTepUasioB (IUIEHOK, BOJOKOH, TKaHEH) C MCIOJIb30Ba-
HUEM HEpPaBHOBECHOM I1a3Mbl Hayanuch B 70-x rogax XX Beka. B kauecTBe reHepaTopoB MIa3Mbl UCTIOJb-
3YIOTCSI KaK Ta30BbIE€ Pa3psibl MPU MOHMKECHHOM JaBICHUH (TJICIOIIMKA pa3psa MOCTOSHHOTO Toka, BU- u
CBUY-pazpsinel), Tak U paspsiipl Opud aTMOCPEpHOM JaBlieHMHM (KOPOHHBIM M MOBEPXHOCTHO-OaphepHBIH,
TICIOWMHA pa3psa, CTAOMIM3UPOBAHHBIA OBICTPHIM ITOTOKOM Ta3a, IUIa3MEHHBIE CTPYH, CO3[aBaeMble IPHU
Pa3TMYHON YacTOTE FIEKTPOMArHUTHOTO TIOJIS).

© TI'opbepr b. JI., Tutos B. A., 2019



TJIEHAPHBIN TOKJIAJ]

[ns HepaBHOBECHOM MIa3Mbl NMPU MOHMKEHHOM JAABJIEHUHM XapaKTEpHBI CIEIyIOIIME MapaMeTphl:
TeMIeparypa HelTpaibHbIX yacTul raza ~ 300 K, remnepatypa nonos ~ 300 — 1000 K, remneparypa anex-
tpoHOB ~ 10000 — 50000 K. MiMeHHO cHIIbHAs HEPaBHOBECHOCTH IUIA3MBI, KOTOPAsi MIPUBOIUT K BBEICOKAM
KOHIIGHTPALMSIM aKTUBHBIX YaCTHII TPY HU3KOW TeMIlepaType ra3a u o0padaTsiBaeMOi TOBEPXHOCTH, AeIaeT
ee Ype3BBIYaiiHO MPUBIIEKATEIHLHBIM HHCTPYMEHTOM MOAMGUIMPOBAHMS HETEPMOCTOWKHUX MaTepuanoB. AK-
TUBHBIMM KOMIIOHEHTaMH IUIA3Mbl, IPUBOISIIMMH K MOAN(DUIMPOBAHUIO, MOT'YT OBITh 3JIEKTPOHBI M UOHBHI,
aTOMBl U paJvKajbl, BO30YKACHHBIE MOJICKYJbl, & TAaKXKe BaKyyMHOE yibTpaduoneroBoe uzmyueHue. Oc-
HOBHAsl pOJIb B UX 00pa30BaHUM MPHUHAAJICKUT CTOJIKHOBEHHUSM SJIEKTPOHOB C aTOMaMH M MOJIEKYJaMHU HC-
XOAHOTO rasza. BaxHO! 0COOEHHOCTHIO MIA3MOXMMHUYECKOH MOAM(HKAIMK MOJMMEPOB SIBIAETCS TO, YTO
M3MEHEHUSAM TIOIBEPraeTCs JINITh TOHKUN TMTOBEPXHOCTHBIN ci10i MaTteprana (0T 10 HM 10 HECKOIBKUX MKM).
OcHoBHas e Macca MaTepualia He U3MEHSACTCSI, COXpaHss ero (PU3NKO-XUMHUYECKHE CBOICTBA.

K Monudukanum noBepxHOCTH MOJMMEPHBIX MaTepUaNoOB B HEPAaBHOBECHOH IJIa3Me BeIyT HECKOJIb-
KO THIIOB B3auMoJeiicTBuil. Bo-mepBbIX, 3TO peakiuu aKTHBHBIX YAaCTHULl C MaKpOMOJEKYJIaMH, KOTOpPbIE
MPUBOIAT K (POPMHUPOBAHMIO B TOHKOM IMOBEPXHOCTHOM CJIO€ MaTepHaja HOBBIX (YHKIHMOHAIBHBIX IPYIHII (-
OH, -C=0, -COOH, CN, =NH, -CF3, =CF; u ap.). CoctaB 3THX TpyIl 3aBUCHT OT CTPYKTYpbl 00pabaThiBa-
€MOro COEAIMHEHMS U COCTaBa ILIa3Moo0pasyromuiero rasa. KoHuenTpanuu rpynn onpenesnsitoTcs 6anaHcoM
CKOpOCTel UX 00pa30BaHUS U Pa3pyIICHUs O Ta3000pa3HBIX MPOIYKTOB M 3aBUCIT OT BPEMEHH 00pabOTKH,
MOIITHOCTH, pacCeMBaeMoil B TIa3Me, U IPYTUX yCIoBUil mporecca. Bropoi moaxo k QyHKIHOHAIH3ALUH
MMOBCPXHOCTH CBA3AH C OCAKACHHUCM CJIOCB HOBBIX XUMHYCCKUX COCI[HHCHI/Iﬁ, COCTaB KOTOPBIX ONPCACIIACTCA
TOJIBKO Ta3000pa3HBIMU KOMIIOHEHTaMH IUIa3Mbl. TakoOBbI, HAIIPUMED, IPOLECCH IIA3MOXUMHYECKOM MONH-
MepH3aliH U OCAXKACHUS CJI0EB METAJUIOB WJIM UX COCIUHEHHUN (OKCHUIOB, HUTPUIOB) MPU PaCHbIIICHUH Me-
TAJIMYECKUX MUIIEHEeH HOHHOH OoMOapaupoBKoii. s moTydeHsl MeTAIUTMYECKUX TOKPBITUH UCTIONb3YyeT-
csl I1a3Ma B MHEPTHBIX Ta3ax (Kak MpaBuiIo, B aproHE), OCAKICHNE COSANHECHUH METaJIOB IPOUCXOIUT MIPH
n00aBICHUN K aproHy a30Ta WM Kuciopona. TpeThs rpymnmna mpoueccoB o0ycioBieHa 00pa3oBaHUEM Mak-
pOpaauKaioB Ha MOBEPXHOCTH, KOHTAKTUPYIOLIEH ¢ miazMou. [locnenyromune peakuuu pagukaioB MO3BO-
JSIIOT OCYLIECTBUTh XMMUYECKOe MOAU(DHULIMPOBAHUE MOJMMEPHOTO MaTepuana M Iocie ero o0paboTku B
IU1a3Me, HalpuMep, IMyTeM NMPUBUBOYHONW CONONIMMEPU3ALMH MM UMMOOMIN3aLUH HEOOXOAUMBIX COEIHHE-
Hun. Takum O6p330M yaa€TCsa COBMECTUTDh aKTHUBALMIO MMOBCPXHOCTU B IJIa3ME C NOCICAYIOINMU XUMUYC-
CKHMMHU OII€paluaAMHU, YTO CYIHECTBCHHO pAaCIINPACT BO3MOXHOCTHU U3MCHCHHA COCTaBa U CBOMCTB IMOBEPXHO-
cTh. Pe3ynbTaroM CTPYKTYPHO-XMMUYECKHUX NPEBPAIICHUH B MOBEPXHOCTHOM CJIO€ IMOJMMEpA SIBIISIOTCS
npukiaanble d3QQeKThl, TaKue KaK peryimpyeMoe M3MEHEHHE CMauyuBacMOCTH M aJIT€3HMOHHBIX XapaKTepH-
CTHK, IIpHUaHne OMOCOBMECTHMOCTH M OaKTEPUIIMIHBIX CBOWCTB, N3MEHEHHE TPAHCIIOPTHBIX XapaKTEPUCTHK
U CENIeKTUBHOCTU MeMOpaH, puaaHue TpeOyeMOoi 3IeKTpONpPOBOAHOCTH OJIMMEPHBIM IUIEHKaM, BOJIOKHAM,
TKaHSIM H ApYyTHE.

3HAUYUMBIM Pe3yJIbTaTOM CTAJIO CO3/[aHHE MPOMBIIIIEHHOTO 000pYyI0BaHuUs Jiisi 00pabOTKH MOTUMEp-
HBIX IUICHOK U TKaHEH B I1a3Me MOHM)KEHHOTO JaBjieHus. HOBbIE TEXHOJIOIMH HAILIM CBOE MECTO B IPOMBIIII-
JICHHOCTH, 00ecneyrnBasi SKOHOMHUYHOCTh M 9KOJOTMUECKYI0 YHCTOTY IPOM3BOJCTBEHHBIX MporeccoB. Ha puc.
1 mokazana ororpadus ycranoku KPR-270 mist 00paboTku Tkanei. TeXHUUECKUE XapaKTePUCTUKN HEKOTO-
PBIX TIPOMBINIUIEHHBIX YCTAHOBOK MPHUBEICHBI B Ta0J. 1, a mpUMephl MX UCIIOIB30BaHUS I 00pabOTKH MMONn-
MEPHBIX MaTepHaIOB MpeacTaBieHbl B padoTtax [1-5]. Co3gaHbl M YCHENIHO SKCILTYaTUPYIOTCS NPOMBIIIICH-
HbIE€ YCTAHOBKHM /ISl HAHECEHHS CJIOEB METAJUIOB WM MX COESJUHEHHUI Ha MOBEPXHOCTh TKAHEH, HETKAHBIX BO-
JIOKHUCTBIX MAaTC€pHUAJIOB U IMOJMMEPHBIX ITNICHOK METOAOM MAarH€TPOHHOTO MOHHO-IIJIA3BMEHHOI'O paClbUICHUA
(puc. 2). XapaKTepuCTUKH yCTaHOBOK, paboTaromux Ha npeanpusituu «VprexHomann (MBaHoBo), mpeacTtas-
neHsl B Ta0n. 2. Iloka3aHel BO3MOXXHOCTH (POPMHPOBaHUS MOKPBHITHH U3 cepedpa, aJlOMUHHS, TUTaHA, MEIH,
Hep)lcaBeIomeﬁ CTajiv, JIaTyHHU, 6p0H3]:I Ha MOBEPXHOCTU TEKCTUIIBHBIX MATCPHUAJIOB, NCKYCCTBCHHBIX KOX H
TMMOJIMMEPHBIX TINICHOK [6] Hcnonp3oBanne BHICOKOYACTOTHOTO MAardH€TpoOHHOI'O0 pacCIiblJICHUA ITO3BOJIACT HAHO-
CHUTb MOKPBITHS U3 NOMUTETPAQTOPITUIICHA, KOTOPBIE MPUAAIOT MaTepHaiaM BOJOOTTAJIKHBAIOIINE CBOWCTBA.
C IMPUMEHECHUEM METOJa MAarHCTPOHHOI'O PACIBIJICHUS IMOJIYYE€HbBI HOBBIC TKAHU U UCKYCCTBCHHBIC KOXU C I10-
KpBITHEM «MeTaJuTKy. OcaxkJIeHue CJI0eB OKCHA MM HUTPUAA THTaHa 00eclieuuBaeT MHTEPECHBIE JIEKopa-
TUBHBIE 3 (exThI, 00yCcIIOBICHHBIE HHTEp(dEpEeHLIMel CBeTa B TOHKHX TUIEHKax. Takue MaTepuaibsl MOTyT ObITh
WCTIONIB30BaHbI JUIsl AEKOPHPOBAHUS HHTEPhepOB. CONTHIIE3AIIMTHBIE IITOPEI HA OCHOBE MOJIMI(PHUPHBIX TKAHEH,
00mazas BEICOKOW OTpakaTeNbHOM CIIOCOOHOCTBIO, TTO3BOJISIOT 00ECIIEYNTh SIKOHOMHUIO Ha KOHIMIIMOHNPOBA-
HUE TIOMELEHNUH B )apKye COTHEeYHble THU. OTMETHUM, YTO HAaHECEHHE METAIUIMYECKHUX CIIOEB JOJKHO NPHUBO-
JIWTh U K YMEHBIICHUIO PHCKA BO3rOPaHUs MaTePUaJIOB.
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Puc. 1. YcranoBka KPR-270 mist 06paboTKy TKaHEH
B IJTa3Me TIOHM)KEHHOTO JIABIICHUS

Puc. 2. Ycranoska MM-180 mia HaneceHust

MOKPBITUHA Ha TKAHU U MTOJIUMEPHBIE IJIEHOYHBIE
MaTepUabl METOJOM HOHHO-TIIIA3MEHHOTO
pacnblIeHUs

Tabnuya 1. XapakTepuCTHKH MPOMBIILIEHHBIX YCTAHOBOK
AJis1 00padoTKM TeKCTHIIBHBIX MATEPHAJIOB B IJIa3Me MOHNKEHHOI0 JaBJICHUS

IIupuna oopada- Cxopoctpb | /l1uHA 30HBI JAunamerp
Aunamerp MomHOCTB, .
YcTraHoBKka | THIBA€MOT0 MaTe- 00padoTkH, | 00padoTKH, BaKyYMHOI
pyJ0Ha, MM KBT

puajia, MM M/MHH M KaMepbl, MM
LPCH-180SH 1700 1350 0-80 8.5 90 1600
KPR-180/1 1700 1050 0-80 6.7 80 2000
KPR-270 2600 700 0-80 5.0 85 2000
KPR-200 2000 700 0-80 5.4 80 2000
KPR-50/50-1 500 500 0-50 2.5 3.2 1050

Tabnuya 2. TexHu4ecKHe XapaKTEPUCTHKH YCTAHOBOK MATHETPOHHOT 0 HANIbLIICHUS
YMH-180 u MM-180 [6]

IMapametp YMH-180 MM-180
Pabouas mmprHa, MM 1800 1800
MaxkcuManbHBIN IUAMETP 3arpyKaeMoro pyjioHa, MM 700 700
OOBem BakyyMHOH KaMepbl, M 15 15
KonryecTBO MarHeTpoHOB 2 4
PaGouee nasienue, MM. pT. CT. (0,5—3)-107 (0,5 —3)-10°
Tox pa3psiga (it oqHOTO MarHeTpoHa), A 1-25 1-25
CKOpOCTb IBHKEHUS MaTepualia, M/MUH 0-20 0-40

Haiineno, 4ro, perynupyst HOBEpXHOCTHYIO 3JIEKTPONPOBOIHOCTh TKAHEH 3a cUeT BhIOOpa Marepua-

J1a METaJUTMYECKOTO TIOKPBITUSL M €r0 TOJIIUHBI, MOYKHO JTOOUTHCS BHICOKOW CTEIICHU SKPAaHUPOBAHUS AJICK-
TPOMArHUTHBIX M3TYYCHUH B ITUPOKOM JIMAIIa30HE YaCTOT, YTO HEOOXOJMMO JUIs 3aIUThl 000pYyIOBaHUS U
nepcoHana. [loBepXHOCTHASA 3JEKTPONPOBOJIHOCTh METAITM3UPOBAHHBIX TKaHEW 0OecTeynBaeT M MX aHTH-
cTaTHYECKUe CBOWCTBA. Takue TKaHU MOTYT MCIHOJB30BAThCS MPU U3TOTOBICHUN MCKPOOE30MACHBIX (PHITh-
TPOB JUJIS1 B3PBIBO- U MT0’KAPOOIIACHBIX IPOU3BOCTB.

[okazaHo, 4TO HaHECEHNWE TOHKUX METAIUTMYECKUX TOKPBITHIA Ha MONU3(QUPHBIC TKAHU CYIECTBEH-
HO YIIy4IIaeT WX TEIUIOOTPaXKarolie cBoMcTBa. [Ipyu 3TOM MOKPBITHS 00AaTAI0T XOPOIIeH anre3ueit K Tek-
CTWJIBHBIM MaTepualiaM U HE M3MEHSIOT WX BO3AYXO- U MAPONPOHUIAEMOCTh. DTO MO3BOJISIET BHITYCKAThH
CHEIOACKIY Ul TepCOHaNa, paboTaloIIero B yCIOBUSX MOBBIMICHHBIX TEIDIOBBIX HArpy3o0K (cTajeBapsbl,
MOKapHBIE), @ TAKKE KOMPOPTHYIO, COXPAHSIONIYIO TETLIO OJCHK Y s paOOThI MPU HU3KHUX TEMIIEpPaTypax.
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MenunuHcKrMe TEKCTHIbHBIE MaTepHaibl — HanOoliee AWHAMUYHO Pa3BUBAIOLIUICS CEKTOP TeK-
CTHJIbHOM OoTpaciu. B mocnenHue roasl MHTEHCHBHO pa3padaThiBaeTCsl MEJUIMHCKUA TEKCTHIIb, 00anaio-
I KaKk OMOCOBMECTUMOCTBIO, TaK M OAKTEPHUIMIHONW aKTHBHOCTHIO. VCClIemyroTcss BO3MOKHOCTH METOIa
MarHeTpoOHHOTO PacHbUICHUS Ul CO3JaHMs KOMITO3UIIMOHHBIX MaTepHalloB MEAWLIMHCKOTO Ha3HaueHus. B
nabopaTtopuu HOHHO-TUIa3MeHHBIX mporeccoB MI'XTY paspaboTaHa TEeXHOIOTHS MONMyYeHHUS HOBBIX MEAH-
[IMUHCKUAX MAaTepUaJIOB C XOPOIINMH OaKTepUIIUIHBIMHA CBOMCTBAMHU — MAPJIH U CAI(PETOK C HAHOCIOSAMH Ce-
pebpa, KOTopble MPOIUTH KIMHHYECKHEe UCTBITaHusI. OHM TTOKa3anH BBICOKYIO A((PEKTHUBHOCTD MPH JICUSHUH
O’KOTOBBIX paH. BeilyckatoTcs u caneTku A1l KOCMETUYECKUX U TUTUEHHYECKUX TPUMEHEHNH.

JanpHeilline MepcrneKTHBbl MPUMEHEHUS IIa3MOXUMHYECKUX TEXHOJIOTMM 7Sl MOJIYYECHHS TEK-
CTWIbHBIX MAaTEpUalOB M W3IEIUN C 3aJaHHBIMU CBOMCTBAMU CBS3aHBI C Pa3BUTUEM METOJIOB HAHECEHUS
(YHKIMOHANBHBIX CIIOEB C MCIIOJIb30BAaHUEM IUIa3Mbl KaK MOHMXEHHOTO, TaK M aTMOC(EPHOrO IaBJICHUS,
BKITIOYasl TJ1a3My, KOHTaKTUPYIOIIYIO € KUAKOCTAMU. [Ipu 3TOM mia3meHHas 00pabOTKa MOXKET BBICTYNATh
JUIIF KaK CIMOCcO0 aKTHUBAI[MH IMOBEPXHOCTH C TMOCIEAYIOMIeH TPaAWIHOHHOW XUMHYECKOH 00pabOTKOM.
NMeHHO Takol MOAXoJ paccMaTpUBAETCA B KAUECTBE OCHOBBI CO3JAHMS «YMHBIX» TEKCTHJIBHBIX MaTepHa-
JIOB, CTIOCOOHBIX, B YaCTHOCTH, pEarupoBaTh Ha U3MCHEHHs TEMIIEPATyphl, OCBEIICHHOCTH, BIaKHOCTH U
JpYrue U3MEHEHUS OKPY>KaloIIeH cpebl. 3HAUUTENbHBIC YCUIIUS YUYECHBIX U MHKEHEPOB HAIlPaBJIEHBI CErO-
ITHS Ha Pa3BUTHE METOJOB, CBSA3aHHBIX C HCIOJB30BAaHHEM ILIA3MbI aTMOC(HEPHOTO AaBIIECHUS, 9TOOBI CHU-
3UTh 3aTPAThl HA PEATU3ALMIO TEXHOJIOTHUECKUX ITPOLIECCOB.
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MMOXKAPHAS U ABAPUMHAS BE3OITACHOCTb OFbEKTOB 3AIIATHI

FIRE AND EMERGENCY SAFETY OF OBJECTS PROTECTED

VK 628.143

A. H. bapkaes, E.A. Hazapos, M. H. Axumog
®I'BOY BO HBanoBckas noxapHo-cracatenbHast akagemus MUC Poccun

OBA3ATEJIBHOE ITPOTUBOIIOKAPHOE CTPAXOBAHHUE.

B mocnenHee BpeMs BO3pOCTIO KOJIMYECTBO MOXKAPOB Ha OOBEKTAX C MACCOBHIM IPEOBIBAaHMEM JIIOJIEH yHEC-
mux OONBIIOE KOJMMYECTBO Xm3HeH. OCHOBHBIME NPHUYMHAMH IOKAPOB SBHIIOCH HE COOIONEHUE COOCTBEHHUKAMU
TpeboBaHU# MOkKApHOU Oe30macHOCTH. [l McTpaBiIeHUs CUTyallud HEOOXOJUMO BBEJEHHE 003aTebHOTO MPOTHUBO-
MOXKAPHOTO CTPaxOBaHMs, TaK KaK BO3MOXKHOCTH (heliepalibHOT0 ['0Cy1apCTBEHHOTO TOXKapHOTO Haja3opa He Oe3rpa-
HUYHBI, & UCIOJIb30BAHUEM TOJBKO aIMHHUCTPATHBHBIX PHIYArOB, 3Ty MpoOiieMy He pemutb. Heobxoaumo 3aaeicTBo-
BaThb pblyaru U 9KOHOMHUYECKUC.

KoaroueBble cioBa: denepaibHblil rOCYIapCTBEHHBIN MOKapHBII HAI30P.

A. N. Barkaev, E. A. Nazarov, M. I. Akimov
MANDATORY FIRE INSURANCE

In recent years, the number of fires at facilities with a mass stay of people who have claimed a large number of
lives has increased. The main causes of the fires were the owners ' failure to comply with fire safety requirements. To
remedy the situation, it is necessary to introduce mandatory fire insurance, since the possibilities of Federal state fire
supervision are not unlimited, and the use of only administrative levers, this problem can, not be solved. It is necessary
to use levers and economic.

Keywords: federal state fire supervision.

B mocnennee BpeMst BO3pOCIIO KOJMYECTBO IOXKAPOB HA OOBEKTAX C MAaCCOBBIM INPEObIBAHMEM JIIOJEH yHeC-
muX OOJbIIOEe KOJMMYECTBO H3HEH. OCHOBHBIMH NPUYMHAMH MOXApOB SIBUJIOCH HE COOJIOJEHHE COOCTBEHHHKAMHU
TpeboBaHuit oxxapHOH Oe3omacHOCTH. J{JIst MCIIpaBiIeHNs CUTyalli HEeo0XOIUMO BBEIEHHE 0053aTEIbHOTO NIPOTHUBO-
MOXAPHOTO CTPaxOBaHMs, TaK KaK BO3MOXKHOCTH (pellepalibHOTO [ 0CyAapCTBEHHOTO TOXKapHOTO Haa30pa He Oe3rpa-
HHUYHBI, a HCTIOJIb30BAHUEM TOJBKO aJIMHHUCTPATUBHBIX PHIYAaroB, 3Ty MpobieMy He pemnTh. HeoOxoaumo 3aneiicTso-
BaTh pbIyaru U SKOHOMHUYECKUC.

O06s13aTebHOE CTPaXOBAaHUE OT MOXKapa UMEET JaBHIOI HCTOPHUIO HE TOJNBKO 3a pybeskoM, HO u B Poccun. Tak
u B roponax ['epmanun B XVIII B. cTpaxoBaHHe MMyIIeCTBa OT OTHS OBLIO BBEJIEHO T'OCYAAPCTBOM, B 00s3aTEIbHOI
¢dopme: B 1718 roay - B bpannenOypre; B 1742 roay - B Cunesuu; B 1750 r. B bpaynuiseiire [3].

B Poccun B konne X VIII - nawane XIX B. BO3HHKIIA MpoOiieMa MOTepr HACEICHUEM, OOJIbINast 4aCTh KOTOPOTO
MIPO’KMBAJA B CEJIbCKOW MECTHOCTH, UMYIIIECTBA B PE3yJIbTATe IOKapoB. JTa MpodiieMa Oblia pelieHa BBeJIeHHEM 00-
3aHHOCTH BIIAJIETbLIEB 3[aHUH, PACIOT0XKEHHBIX B CEIBCKON MECTHOCTH, CTPaXOBaTh CBOE€ UMYIIECTBO, U Ha3bIBAJach
B3aMMHBIM 3€MCKUM CTpaxoBaHHeM [4]. BaxXHO OTMETUTb, UTO MPEBBILICHUE JOXOA0B OT B3aUMHOI'0 3€MCKOIO CTPaxo-
BaHMsS HaJl pacXxo/laMH, MOJIyYEHHBIMU B TEUCHHE OTYETHOTO IIEpHo/ia B T'yOEpHUH, HE U3BIMAJIOCh B TOCYAaPCTBEHHBII
OI0/DKET, a OCTaBAIOCh B PACIOPSDKEHNH 3€MCTBa M, IPU HAJJIS)KAIIEM YIpPaBJICHNH, HAKAIUIMBAJIOCh M3 Tojia B IO,
co3/1aBasi MaTepHajIbHyI0 0a3y Ui obecriedeHust moxapHoi 6e3omnacHocTy. Mtak, 3a cueT 3TuX cpescTs:

- obecrieunBay JO0OPOBOJIEHBIC MTOKAapHBIE KOMaH/IBI 000PYAOBaHUEM, HEOOXOIUMBIM ISl TYLICHHS TTOKapOB
B CEJILCKOM MECTHOCTH;

- pa3pabaTbIBaIM IJIAHBI Pa3BUTHS TOCETICHUS C YUETOM COOIOACHUS HOPM MOXapHOH 6€30IacHOCTH;

- OPTaHU30BBIBAJIN I KPECTHhSIH BO3MOXHOCTDH 3aKYyIlaTh MaJI0O TOPIOYMUE CTPOUTCIBHBIC MaTCPUAJIbI (HaHpI/I-
Mep, KPOBEIBHOE JKeJIe30) 10 ONTOBBIM IICHAM;

- IPOBOAUIIN JPYTHE TPOTUBOIIOKAPHBIE MEPOIIPUATHS.

BosBpamasce B HacTosIiee BpeMs, KOHCTaTUPYEM, YTO HE0OXOJMMO pa3paboTaTh 3aKOHO/ATENbHBIN aKT, KO-
TOPBIIT OBl pEryIMPOBaIl IIPABOBbIC OTHOLICHUS IIPH 3aKJIIOYEHUH JJOTOBOPOB CTPAaXOBaHUs OT noxapoB. PazButue crpa-
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XOBaHUS OT BO3MOXKHOT'O I10’Kapa IMOBBICUT OTBETCTBEHHOCTh COOCTBEHHHMKA 00BEKTa HEJBM)KUMOCTHU 3a COONIOICHUE
HOPM U TpeOOBaHUI MOXKapHOH 0E30MaCHOCTH.

B Poccun yxe npeanpruHUMaINCh NMONBITKH BBecTH DenepanbHblid 3akoH «O0 00s3aTeIbHOM CTpaxOBaHHU
IpaXkJaHCKOH OTBETCTBEHHOCTHU 3a NMPUYMHEHHE Bpela B pe3ylbTaTe Hoxapay». DTOT 3aKOH IpPeciiefoBal HECKOJIBKO
neneii. [lepBas 1esb - MOBBICUTH OTHECTOMKOCTH 00BEKTOB. BTOpas 1ens - Bo3MmenieHue yiepoa, HAaHECEHHOTO JKU3HH,
3I0pOBBIO, UMYIIECTBY HAIIUX TPaKIaH B pe3ylbTare Hoxapa. KaxIoMmy 4enoBeKy, MOCTpaJaBLIEMy B Pe3yJbTaTe
MOXapa, T0JDKHA OBITh TapaHTUPOBAHA KOMIIEHCAIHA 32 TPUYMHEHHBIN eMy ymiepo.

Paccmotpum Ooree moxpoOHO HpOeKT BhImIeyka3aHHOro PdenepanpHOro 3akoHa. ! Tak, B 3aBHCHMOCTH OT
YPOBHS NPOTHBOIOKAPHOH 3aIINTHl 00BEKTA, CTPaxoBas KOMIIAHHUS yCTAHOBHT CTPaxoBylO mpemuro. Ecim ypoBeHb
MIPOTHUBOIIOKAPHON 3aIIUTEl OOBEKTa BBICOKMI, PUCK BO3HHKHOBEHMS IIO’Kapa HE3HAYUTEINICH, TO CTPaxoBasi MPEeMHS
Oyner MuUHUManbHOH. Ecny ypoBeHb NPOTHBONOKAPHOM 3alIUThl OOBEKTa HU3KUH, CYIIECTBYET JOBOJBHO BBICOKHMA
PHCK BO3HMKHOBEHHsI IOKapa, TO CTpaxoBas MpeMus OyAeT BBICOKOH. [103ToMy MBI TOJDKHBI MOOYKAATh BiaJENbLa
coOmoaTh TpeOOBaHMS TOXKapHOH 0€30MaCHOCTH Ha CBOEM 00BbeKTe. B TO e Bpems cTpaxoBble OpraHU3alUH MOTYT
OTKa3aTh B CTPaXOBaHHM 00BEKTA, U TOTAA ITOT OOBEKT HE JOJDKEH (PYHKIIMOHUPOBATh. DTH aCMEKThl BKIIOYAIOT MeXa-
HU3M CTPAaXOBaHUs OT I0XKapa, U3JI0KEHHBIN B 3aKOHOIIPOEKTE.

Ha HaHHLIﬁ MOMCHT IIPUMCHCHUC Ha IMPAaKTHUKC 00513aTEILHOTO MPOTUBOIIOXKAPHOI'0 CTpaXOBaHUA BUIAUTCA
HanOoJee TMEepPCHNEeKTHBHBIM HANPABICHHEM Pa3BUTHS IPOTHBOIOKAPHON 3alUIICHHOCTH 00BEKTOB C MAacCOBBIM Mpe-
ObIBaHHMEM JIIOAEH 1 OOBEKTOB ITPOM3BOACTBA. TakkKe paccMaTpuBas HE XBaTKy, KapoOBOTO COCTaBa (eepaabHOro roc-
YAapCTBEHHOIO MOKaPHOTO HAA30pa M BBICOKOM HArpy3KH Ha Ka)KIOr0 MHCIEKTOPa UMEET MECTO MPEIOKEHHE OTMe-
HHUTH NPOBEPKU B OTHOIICHHH OOBEKTOB, KOTOPHIE OBIIM 3aCTPAXOBAHBI, TaK KaK Mepes KaKAbIM IOIyYeHHUEM TIOJINCaA
MIPOTHUBOIIOKAPHOTO CTPAXOBAHMUS JTaHHBIH OOBEKT POXOANI ObI 00CIeI0BaHIE CTPAXOBBIMH areHTaMH.
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H. A. bozoanos
OI'BOY BO MBanoBckas noxapHo-cnacatenbHas akajgemus ['TIC MUC Poccun

YCJI0BUs NPOUECCYAJIBHOI'O OBECHEYEHUA IPUMEHEHUSI ®OTOI'PA®UA U BUJEO-
CBEMKMU ITPU ITPON3BOACTBE CJIEACTBEHHBIX JEMCTBHUU 110 PACCJUIEJOBAHHUIO ITO/7KO-
I'OB U IPECTYITHbIX HAPYIIEHUI TPEFOBAHUM MOKAPHOM BE3OMNACHOCTH

B pabote paccMoTpeH BOIpoc 0 1erIeco00pa3HOCTH BBEICHHUS B IPOLIECCYATbHOE 3aKOHOIATEIHCTBO MCUEPITbI-
BAIOIIETO MEepeYHas TEXHUUECKUX CPENICTB Il oOecrieueHus: POTo- ¥ BUACOCHEMKH MIPU TPOU3BOJICTBE CIIEACTBEHHBIX
JIEHCTBUH, MPEIJIOKEHBI YCIOBHS TPOIEeCCYaIbHOTO 00ecTieueHus: mpuMeHeHUs (GoTorpaduu U BHACO3AMUCH TIPH TIPO-
M3BOJICTBE CIIEJICTBEHHBIX JEHCTBUI.

KawueBbie ciaoBa: cyneOHas ¢ororpadus ¥ BHICO3aMUCh, TEXHUYECKUE CPEICTBA, (OTO- U BUICO3AIKCH,
[IPOU3BOJICTBO CIIEJACTBEHHBIX JEHCTBUH.

I. A. Bogdanov

CONDITIONS FOR PROCESSING APPLICATION OF PHOTOGRAPHY AND VIDEO RECORDING IN
THE PRODUCTION OF INVESTIGATIVE ACTIONS TO INVESTIGATE FIRE ARMS AND CRIMINAL
VIOLATIONS OF FIRE SAFETY REQUIREMENTS

In the work, the question of the advisability of introducing exhaustive pepper technical means into the proce-
dural legislation to ensure photo and video filming in the production of investigative actions is considered, the condi-
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tions of the procedural support for the use of photography and video recording in the production of investigative actions
are proposed.

Key words: court photography and video recording, technical equipment, photo and video recording, investi-
gative actions.

Ha ceropnsimHui A€Hb aKTyaJdbHOCTH NMPOBEACHUS (OTO- M BHICOCHEMKH MPU MPOU3BOJCTBE CIIEICTBEHHBIX
NEHCTBUN 1O paccleOBAaHHUI0 MOHKOTOB M MPECTYIMHBIX HApyIICHWH TpeOOoBaHMHA MOXKapHOW OE30IacCHOCTH PAacTeT.
370 00yCIOBIEHO TPEkKAE BCEro HHPOPMATHBHOCTHIO MaTEPHAIIOB TIOJTyYEHHBIX JAHHBIM ITyTEM, TaK KaK JOCTOBEPHO U
TOYHO OMHCATh KaKoe-TH0O SBICHWUE I IIPEAMET B NPOTOKOJIE CIEIACTBEHHOTO AEHCTBHUS HEPENKO 3aTPYIHHUTEIBHO.
Hanpumep, ¢opMmy poIuMoro msTHa IpH OCBHJIETENLCTBOBAaHMH, JMOO XapaKTep MOBPEKACHHS JBEPH B PE3ysbTaTe
B3JIOMa IIPU OCMOTpPE MeCTa MPOUCIIECTBHSL.

Tak >xe (OoTO- M BHIEOCHEMKA IIPH MPOM3BOACTBE CIEICTBEHHBIX AEHCTBUI NMPUMEHSETCS B CIy4asX, KOTAa
NIPUBJICYEHHE TTOHATHIX 3aTPyIHEHO OO HEBO3MOXKHO BBUY YAAJIEHHOCTH MECTa NPOU3BOJICTBA CIIEIICTBEHHOTO JIeii-
CTBUSI UM IPUCYTCTBYET PUCK IS XKU3HHU TOHATHIX.

He cmoTpst Ha ¢axT ocBemieHuss U 00CyxAeHHs MpoOjeMa IMPaBOBOH OCHOBBI NPUMEHEHUsSI TEXHUYECKUX
cpencTB (OTo- U BUACOCHEMKH IIPH MIPOU3BOJICTBE CIEICTBCHHBIX NeiicTBuUi [1-4,7] ocTaeTcs 10 KOHIIA HepEeIIeHHOH.

Ipennucanus 4. 6 ct. 164 [5] cirykaT IpaBOBOi OCHOBOH ISl IPUMEHEHHSI TEXHHYECKUX CPEACTB U COCOOOB
oOHapyXeHHs, (PUKCAINU U U3BSITUS CIIEAOB NPECTYIICHHUS U BEICCTBEHHBIX JOKA3aTElIbCTB, KOUMH B YaCTHOCTH S5IB-
JsF0TCs POTO- M BUICOCHEMKA, TIPH MIPOU3BOJICTBE CIICICTBEHHBIX AeHCcTBUI. JlaHHAs HOpMa ompenersieT oduue Tpedo-
BaHMS K MPOU3BOJICTBY CJICICTBEHHBIX ACHCTBUM, a 3HAUUT NpUMEHEHHE (POTO- M BUICOCHEMKH BO3MOKHO, B TOM YHCIIE
U TIpY TIPOM3BOJCTBE TEX CIEACTBEHHBIX JEHCTBHUH, MOPSJOK MPOBEACHHS KOTOPBIX 3TOTO MPSIMO HE NMPEAYyCMaTPHBAET.

OpHako yxe B 4. 2 cT. 166 [5], koTopast mpeaycMaTpuBaceT TpeOOBaHUs K 0(hOPMIICHHIO IPOTOKOJIA CICACTBEH-
HOTO JICWCTBHS, YK€ OTMEYAETCS, YTO MPH IIPOU3BOJCTBE CICACTBEHHOTO JIEHCTBHS MOTYT MPUMEHATHCS CTeHOrpadu-
poBanue, pororpadupoBaHre, KHHOChEMKaA, ayM0- U Buaeo3amick. CTeHorpaMMa U cTeHorpaduyeckas 3amnuch, Goro-
rpaduyeckue HeraTuBbl ¥ CHUMKH, MaTepUallbl ayI0- ¥ BUACO3AIICH XPAHSITCS IIPH YTOJIOBHOM JIEJe.

Hcxons U3 BBIIEyKa3aHHBIX ITOJIOKEHUHM MOXKHO CKa3aTh, YTO 3aKOHOJATENh MPEAyCMOTpeT IPUMEHEHHE TeX-
HUYECKHX CPEACTB (POTO- M BUACOCHEMKH, OJTHAKO HE YKa3aJl UX UCUEPIIBIBAIOLINI TTEPEUCHb.

Bomnpoc o ToM, 10IKeH M 3aKOHOAATENh NCYEPIIBIBAIOIIE OTPAaHUYHNTh IIEPEUEHb TEXHUIECKUX CPEACTB (OTO-
U BUICOCHEMKH B HAYYHOH TUTeparype penraercs HeogHo3HauHo. Hampumep, I1.C. DnpkuHn B cBoel pabdoTe [7] emie B
1977 rony mucana, 9TO MCHOJIB30BaTh MOXHO TOJBKO T€ CPEACTBA, KOTOPbIE IMOJYYHIN HOPMAaTUBHOE 3aKpEIUICHHE, B
CBSI3U C TEM, YTO JUIS Ka’KI0TO TAKOTO CpecTBa HEOOX0IMMO pa3paboTaTh MponeccyaibHbIe MEphl, 0OecTIeunBaroIIe
rapaHTH{ HOMJIMHHOCTH MaTepualioB, MOJIYYCHHBIX MU, a TaK K€ rapaHTHPYIOIINE TOYHOCTh W MCKIIOYAIOIINE 3J10-
ynoTpebeHne BO3MOKHOCTIMHU TEXHUIECKUX CPENICTB.

OpHako, B TAKOM CJTydae BO3HUKAIOT MPETSITCTBUS ISl BHEAPEHHS HOBBIX HAYYHO-TEXHUYECKUX JTOCTHKECHUH B
obnactu (OTO- M BUACOCHEMKH, YTO COOTBETCTBEHHO HEJOMYCTHMO B HBIHELIHUX pealusix cynaeOHo# dororpadun u
Buneo3zanucu. ['.I1. [llamaes B [6] numieT: «B 1aHHOM ciyyae 3aKOHOATeNb OyAeT MOCTaBIIEH Nepe]l HE0OX0JUMOCThIO
MTOCTOSTHHOTO TIOTIOJTHEHHUS 3TOTO MEPEYHs 110 Mepe MOSBICHUS HOBBIX X BHJIOB.

CornacHO BBIIIEONMICAHHOTO HauboIee 1es1ecoodpa3sHo MpeyCMOTPETh U YCIOBHS MIPUMEHEHUS TeXHUUe-
CKHX CPEJICTB ITPH MPOU3BOJICTBE CIIJICTBEHHBIX AeHCTBUI. K IaHHBIM YCIOBUSM OTHOCSTCS: TapaHTHS JTOCTOBEPHOCTH
TIOJTYYSHHBIX Pe3yJbTAaTOB, TApPaHTUSI COXPAHEHMS IPaB W CBOOOJ YYACTHUKOB CJIEACTBCHHBIX JEHCTBHUH, OTCYTCTBHE
MIPOTUBOPEUHs C HOpMaMH Mopayi. Tak e He0OXOJMMO OTMETHTh, YTO TEXHHUYECKHE CPeACTBA (POTO- M BUICO3AMICH
IIPY TIPOU3BO/ICTBE CIIECTBEHHBIX JICHCTBHI JOJDKHBI UCTIONIB30BATHCS JIMIIB CHENMATUCTAMH B IaHHOH 001aCTH, KOTO-
pBI€ UMEIOT Ha 3TO 3aKOHHOE MPaBo.

Takum 06pa3om, MpUMEHEHHE BBIIIEYKa3aHHbBIX YCIOBHH M 3aKpeIlIeHHE UX Ha 3aKOHOAATEeJIbHOM YPOBHE I1103-
BOJIUT TapaHTUPOBATh 3(pPeKTHBHOE MpIMEHEeHHNE (POTO- M BHUICOCHEMKH IPH MTPOU3BOJICTBE CIICACTBEHHBIX JEHCTBHH,
HE WCKIIOYas MPHU 3TOM BO3MOXKHOCTH BHEAPEHHSI HOBEHININX TEXHUYECKHUX CPEICTB B IPOIECC MPOHM3BOJACTBA CIEH-
CTBEHHBIX JICHCTBHH, a TaK k€ KOHCTPYKTHBHO pa3pemaTh CIOPHI B TaHHOM obiacTy.
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VIK 614.849

A. B. li'opzbtxl‘2
Tnasroe ynpasinerne MUC Pocenn o Kamykckoit oGmactn
2OI'BOY BO MBanoBckas moskapHo-criacatenbHas akagemust I'TIC MUC Poccnu

K BOITPOCY NIPUMEHEHU S PUCK-OPUEHTUPOBAHHOM MOJIEJIN HAJI30PA
B OBJIACTH IOKAPHOM BE30OIIACHOCTH

PaccMoTpeHb! BONPOCH! MPUMEHEHUS] PUCK-OPHEHTHPOBAHHOTO MOJX0/a MPU OCYIIECTBICHUH (eaepantbHOro
rOCY/IapCTBEHHOT'O MOKapHOTo Hajzopa. [IpuBeneHsl KpuTepun OTHECEHHsT OOBEKTOB HaI30pa K ONpE/IeICHHONW Kare-
ropun onacHocTd. ONHMCaHO BIMSHUE PUCK-OPHEHTUPOBAHHOTO MOAX0AA HA CHIKEHHE aJMUHHCTPATHBHOTO NABICHUS
Ha Ou3HecC.

KioueBble ca0Ba: pHCK-OpUEHTHPOBAHHBIN MOAX0H, (eAepanbHBIii TOCYAapCTBEHHBIH TOXAPHBIN HAI30p,
KOHTPOJIbHO-HA/I30pHasA AEATEIBHOCTD, OOBEKT 3aIIUTHI.

A. V. Borzykh

TO THE QUESTION OF APPLICATION OF A RISK-BASED MODEL OF SUPERVISION
IN THE FIELD OF FIRE SAFETY

Considered the issues of application of a risk-based approach in the implementation of the federal state fire su-
pervision. Presents the criteria for inclusion of objects of supervision to a certain category of danger. It is described in-
fluence risk-based approach on decrease in administrative pressure upon business.

Keywords: risk-based approach, federal state fire supervision, control and supervisory activities, the object of
protection.

Baxwueiieit 3amaueit mo60ro rocygapcTsa ABiIseTcs oOecreueHne HallMOHAIBHOW Oe3omacHocTH. B cooTBeT-
ctBun co Ctparerueid HanmoHaTbHOW OezomacHocTH Poccwiickoit ®eneparuu, yTBepxkaeHHOW YkazoMm [Ipesumenta
Poccuiickoit @eneparmu ot 31.12.2015 Ne 683 [1], mox HarmoHaIBHON 6E30MACHOCTHIO MOHUMAETCS - COCTOSTHHE 3a-
MHUIICHHOCTH JIMYHOCTH, O6HleCTBa " rocygapctsa OT BHYTPEHHUX U BHCHIHUX YIrpoO3, IIPHU KOTOPOM 00eCIeunBarOTCs
peanu3anys KOHCTUTYLIIMOHHBIX IIpaB U cBOOOA rpaxaaH Pd, 1ocToiiHbIe KaueCTBO U YPOBEHB UX )KM3HH, CYBEPEHHUTET,
HE3aBUCHMOCTb, TOCYJIApCTBEHHAs U TePPUTOPHAJIbHAS L[EIOCTHOCTh, YCTOWYMBOE COIHMATIBHO-I)KOHOMHUYIECKOE Pa3BH-
e Poccun. HannonansHast 6€301macHOCTh B CBOIO OY€pEAb BKIIOYAET B CE0sl B TOM YHCIIE TOCYAApCTBEHHYIO, 00IIIe-
CTBEHHYIO H 5KOHOMHYECKYIO 0€30I1aCHOCTD, a TAKXKe OE30IaCHOCTD JINYHOCTH.

Be3ycoBHO, BOZHIKHOBEHHE ITOXKAPOB U MOCIECTBHUS, K KOTOPBIM OHH ITPUBOJIAT, MOXKHO PacCMaTpPUBATh KaK
OJIHY M3 yrpo3 HalMoHaNbHOU Oe3omacHocTH. Iloxkapsl Becerna OblM M OYIyT MOCTOSHHBIMHU CITyTHUKAMH JKU3HEAE -
TEJILHOCTH YE€JIOBEKa, a C YY€TOM COBPEMEHHOT0 YPOBHS WHLyCTPHAIBHOTO Pa3BUTHs OOIIECTBA TEXHOT€HHOE BIIMSTHUE
Ha HEro HaxXOJUTCS Ha YPE3BBIYANHO BHICOKOM ypoBHE. HecMOTpsi Ha ycTOWYMBYIO TEHAEHIMIO COKpAIIeHHE YHCIa
TOXKapoB B NOCJICIAHUC TOOBI, SKOHOMUUYECKUH ymep6 OT HUX HEYKJIIOHHO PacTE€T, TEM CaMbIM HAHOCUTCA CepBCSHBIﬁ
yiepd SKOHOMHKE CTPaHBI.

OpmHUM 13 HaNpaBlIeHUH 0OecliedeHus] HAIIMOHAIBFHON 0€301MacHOCTH B 00JIaCTH MOXKapHOH 06€30IacHOCTH SIB-
JIAETCA pa3BUTHUA CUCTEMBI IIPUHATHUA NIPEBEHTUBHBIX MEP 10 CHMKCHHUIO PUCKAa BO3SHUKHOBCHUA ‘Ipe3BI)Ian‘/’IHI)IX curtya-
HI/Iﬁ 1 MOXXapOB Ha OCHOBE COBEPHICHCTBOBAHUA Ha}lBOpHOﬁ JACATCIBbHOCTH, B YAaCTHOCTU — PA3BUTUE CHUCTEMBI Q)ezle-
PabHOTO TOCYIaPCTBEHHOTO MOKapHOTO Haa3opa (nanee - GI'TIH).

B Hacrosimiee BpeMs OJHMM M3 KIIIOUEBBIX BOIPOCOB IPOBOAMMON peOpMBbI KOHTPOJIHHO-HAA30PHOMN Jies-
TEJILHOCTH SIBIISIETCSI CHIDKCHHE aJMUHHCTPATHBHBIX 0apbhepoB MPH OCYLIECTBICHUHU NPEINPHHUMATEIBCKON JIesITeb-
HOCTH, a TaK)Xe ONTUMHM3AIHS OI0/KETHBIX pacxonoB. B nocnannn ®enepansHomy codpanuto ot 4 nexkabps 2014 roxa
[2] Tpesunent Poccuiickoit denepanuu ykazan Ha HEOOXOAUMOCTh MEpexoa OT MPUHIKIA TOTAJIBHOIO KOHTPOJS, K
HOBBIM (pOpMaM OpraHM3aIMU TOCYAAPCTBEHHOTO KOHTPOJIS, IIPH KOTOPHIX OYAET cOCpPeIoTOYEeHO BHUMAHHUE Tocyiap-
CTBCHHBIX HAA30PHBIX OPraHoOB TaM, /i€ }I@ﬁCTBHTeJ’IBHO €CTb PUCKHU WUJIU IPU3HAKH HapymeHm‘/'I.

B pe3ynbTare 1aHO MOpYy4YeHHE 3aKOHOAATENIHHO MPOPadboTaTh MOPSIOK MPUMEHEHHS CUCTEMBI OLIEHKH PUCKOB
TIPY TJIAHUPOBAHUU M OCYIIECTBICHUN TOCYIaPCTBEHHOTO KOHTPOJIS (HaI30pa).

Taxum 06p8.30M, BO3HUK HOBBII JUIA HAmero rocygapCcrBa 1moaxo/, Korga mpu ONTUMAJIbHBIX 6}0}1)KCTHBIX 3a-
TpaTax Ha obecreueHre OpraHoB roCyIapCTBEHHOTO KOHTPOJIs (Ham3opa) oOecrednBaeTcs CHIKEHNE aJIMUHUCTPATHB-
HBIX 0apbEepOB U M3JIEPKEK OM3HECA W MPHU 3TOM MOBBIIIAETCSA PE3YJIBTATHBHOCTD AEATEIBHOCTH HAJ30PHBIX OPTaHOB, a
MMEHHO PUCK-OPHEHTHPOBaHHBIN noaxox (nanee - POII).

© bop3eix A. B., 2019
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B utone 2015 r. ®enepanbHblit 3ak0H oT 26 aexabps 2008 roga Ne 294-D3 [3] 6bu1 gomonuen crt. 8.1 «IIprume-
HEHHE PUCK-OPUEHTUPOBAHHOTO MOAXO0a IIPU OPTaHU3AIMH FOCYJapCTBEHHOI0 KOHTPOJIS (Haa30pa)». 3aKOHOJATeIbHO
POII sBisieTcss METOIOM OpraHM3ali ¥ OCYIIECTBICHHS TOCYIapCTBEHHOT'O KOHTPOIIS (Haa30pa), IpH KOTOPOM BEIOOD
(OpMBIL, IPOAOIHKUTEIBHOCTH U NMEPHOANIHOCTH TPOBEACHHUS MEPONPHUSTHI IO KOHTPOJIIO ONPEAENSETCS OTHECCHUEM
JIESTeTBHOCTH IOPUIUUECKOr0 JIMLA, WHAMBUIYANbHOTO MpeANpUHUMATENs W (WIM) UCIOJIB3YeMbIX UMM IpU OCY-
IIECTBJICHUH TaKOW AEATEIPHOCTH OOBEKTOB K ONPEACICHHON KaTerOopiy PHUCKa JIN0O ONpeeIeHHOMY Kilaccy (KaTero-
pHH) OTTACHOCTH.

Ipwanun 6a3osoit mogenu POII 3anoxen B mocranoBieHnu [IpaBurensctBa Poccmiickoit @exepannu ot 17
aBrycta 2016 roma Ne 806 «O mprMeHEHHH PUCK-OPHEHTHPOBAHHOTO ITOIXO/a MPH OPTaHU3aldU OTIACIBHBIX BHIOB
TOCYJapCTBEHHOTO KOHTPOJS (Ha/A30pa) M BHECEHWH M3MEHEHHI B HEKOTOphIe akThl [IpaBurenberBa Poccmiickoit ®e-
nepaun» [4].

CyTbh pUCK-OPHEHTHPOBAaHHOW MoOJeNu opraHusauuu nposepok opranamu ®@I'TIH cocrout B oTHeceHHH 00b-
€KTOB 3aIIUTHI K ONPE/ICICHHON KaTeropuy pyucka 1o MoXapHOH onacHOCTH. B cBoro ouepens, IPUHAICKHOCTh 00b-
€KTa 3aIlUTHl K TOHM UM MHOI KaTeropuu onpeaesseT NepuoAUIHOCTh IPOBECHUS HAA30PHBIX MeponpHusaTuil. AHaIu3
nesitensHOCTH opraHoB @OI'TIH ¢ yuetom POII, a Taxke mpaBONpHUMEHUTEIbHON NMPAaKTUKH, TPOBOAUICS BynrakoBeIM
B.B., JIazapeBbiM A.A, Toponoroit M.B., Mouanossim A.M. u apyrumu [5-9].

Hcxons n3 XxapakTepucTHK OOBEKTOB HaI30pa B 00IaCTH MOKapHOIl 0€30MacHOCTH OMIPENENICHO MSTh KaTero-
pui pucka:

- KaTeropHs BBICOKOTO PUCKa;

- KaTeropHs 3HAYUTEILHOTO PHCKA,;

- KaTeTrOpHs CPETHETO PHUCKA;

- KaTeTOpHsl YMEPEHHOTO PHCKa;

- KaTeropus HU3KOTO PHUCKa.

ITonoxutenbHBIM MOMEHTOM oTMeuaeTcs 4To B cucteme OI'TIH yunThIBatoTCs HE TOJBKO JaHHBIE 00 OMacHO-
CTH OOBEKTOB HAJ30pa, HO U CTENEHb «3aKOHOIMOCIYIIHOCTHY» MPOBEPSIEMBIX JIML], KOTOpas ONpeessieTcs] Ha OCHOBa-
HUHU CBe[[eHI/Iﬁ O Ha3HAYCHHBIX HaKa3aHUAX 3a BbISABJICHHLIC HAPYIICHUA U I/IH(l)OpMaIII/II/I 0 ClIy4dasax NpUInHCHUA Bpeaa
(o daxTax moxxapos).

Takum 00pa3om, B IONOJHEHHE K CTATHYECKUM IOKa3aTelsIM OTHECEHHs] OOBEKTOB 3alUThl K TOW WM WHOH
KaTerOpHU PHCKa MMEIOTCS M JUHAMHYECKHE MTOKa3aTelH, XapaKTepH3yIOIIue COCTOsSTHIE 0e30MacHOCTH 00BEKTOB 3a-
IINTHI, YTO B CBOIO OYEpEb IMO3BOJISIET BAphHPOBATh NPUCBOCHHBIE paHee KaTerOpHH PUCKA B CTOPOHY MX MOHIDKEHUS
IIpu 10OPOCOBECTHOM M OTBETCTBEHHOM HOAXOJE K 00ECHEUSHUIO NOXKapHOH 0€30IacHOCTH Ha 0OBEKTE 3alUThI 00
B CTOpPOHY TIOBBIIICHHS IPH BO3SHUKHOBEHUH YTPO3 U yIiepoa 0e301acHOCTH.

Oxupaercs, uro peanmzanust POIl B KOHTPOJIbHO-HA30pHOI JEATEILHOCTH NPHUBEAET K CHIKEHHIO YHCIIA
IIPOBEPOK Ha I[O6pOCOBeCTHI)IX YYaCTHUKOB PbIHKA, ACATCIIBHOCTh KOTOPBIX HE COS}]aéT YIpo3bl OXpaHAEMbBIM 3aKOHOM
LEHHOCTSM, YTO ITO3BOJIUT, C OJHOM CTOPOHBI, 00ECTIEUUTh TPEeOYyeMbIi YPOBEHb 3aLIUIICHHOCTH IT'pakJaH, a C Ipyrol —
CHHM3HT aJIMHHUCTPATHUBHYIO HArpy3ky Ha OM3Hec M OyAeT CIocoOCTBOBATh Pa3BUTHIO SKOHOMHUKH B LIEJIOM, a TaK¥Ke
MO3BOJIUT ONTUMAJIBHO MCIOJIB30BaTh TPY/JOBbIE, MaTepHaJbHbIC U (PMHAHCOBBIE PECYPCHI TOCYAapCTBa, 3a1eHCTBOBAaH-
HBI€ JIsI OCYIIECTBICHUS TOCYAapCTBEHHOTO KOHTPOJISI (HaaA30pa).

HpI/I BCEM BBINICCKA3aHHOM, OCTAaCTCAd MOJC JJIA I/ICCJ'Ie)IOBaHI/Iﬁ B O6HaCTH MMPUMEHCHUA PUCK-
OpPHEHTHPOBAaHHOW MOJIETH B aJMHMHHCTpaTHBHON npakTtuke opraHoB ®I'TIH B wactu nuddepennmpoBanns aiMHUHU-
CTPaTUBHOI OTBETCTBEHHOCTH B 3aBUCHMOCTH OT KaTETOPHH PUCKa OOBEKTA 3aIIUTHI, HA KOTOPOM JIOIYIIEHbI HapyIe-
HUSI 00513aTeNNBHBIX TPEOOBaHNHN ITOKapHOH 0€30MaCHOCTH.
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VK 614.842.628+ 54.057

B. b. Byonos, U. M. Kynukos
OI'BOY BO HBanoBckas noxapHo-cracatensHast akagemus [ TIC MUC Poccun

KOMIIBIOTEPHOE MO/JIEJIMPOBAHHUE ITPOIIECCOB ABAPMMHOI'O UCTEYEHUA KUJIKOCTEM
N3 TEXHOJIOI'HYECKHUX AIITITAPATOB

B craTthe mpencTaBieHB! pe3yNbTaThl KOMIBIOTEPHOTO MOJETHUPOBAHUS IMPOIECCOB aBapUIHOTO HCTEUCHUS
KHUIKOCTEH M3 TEXHOJOTMYECKUX anmnaparoB. [IpMBoAMTCS omnmcaHue pa3paOOTaHHBIX MaTeMaTHUECKHX MOJENeH u
IIPOrpaMMHO-aMNIapaTHOTO KOMIUIEKCA ISl TPOBEACHUS YHCIIEHHBIX HKCIIEPUMEHTOB HCCIIEAYEeMbIX MPOIIECCOB.

MonenupyroTcs MpoLecchl, IPOUCXOAAIINE B YCTAHOBKE KaK IPH MOCTOSHHOM YPOBHE KUJIKOCTH B HAIlIOPHOMH
€MKOCTH, TaK U IpHU IepeMeHHOM ypoBHe. Takke pazpaboTaHa MareMaTHdecKas MOJENb IIpoliecca aBapHUHHOTO OIO-
POXHEHHSI EMKOCTH, B KOTOPOIl HAXOJHUTCS JIETKOBOCIUIAMEHSIOIIAsICS )KUAKOCTh (HA IPUMeEpe CKIKEHHOTO Ia3a).

Jns ynoOcTBa MpoBeeHNsT YNCICHHBIX IKCIIEPUMEHTOB TPH pa3pabOTKe MOJENeH HUCTIOIb30BaHbl COBPEMEH-
HBIE IPOTPAMMHBIE CPEACTBA.

KiroueBbie c10Ba: TEXHONOTMYECKHI anmapar, JIEFKOBOCIIAMEHSOMIAsICA »KUIKOCTh, MaTeMaTHYECKash MO-
JIeITb, MPOrpaMMHO-aNIapaTHI KOMIUIEKC, HCTEYEHUE, OTIOPOKHEHHE, MACCOBBIN pacXol, Fa305KUAKOCTHAs CMECh

V. B. Bubnov, I. M. Kulikov
COMPUTER SIMULATION OF ACCIDENTAL OUTFLOW FLUID FROM THE PROCESS VESSEL

The article presents the results of computer simulation of emergency expiry liquids from technological devic-
es. The description of the developed mathematical models, and hardware and software for numerical simulations of the
processes.

Midsection processes occurring in the installation as a liquid at a constant level in the pressure vessel and at a
variable level. Also, a mathematical model of the emergency emptying the container, in which is flammable liquid (for
example, liquefied gas).

For the convenience of numerical experiments in the development of models used in modern software.

Keywords: technological apparatus, flammable liquid, mathematical model, software and hardware, expira-
tion, emptying, mass flow, liquid-gas mixture

ABapUHBINA CITMB OTHEOMACHBIX JKUAKOCTEH M3 TEXHOJOTHUYECKUX alllapaToB, OKa3aBIINXCS B OMACHOM 30HE,
SIBIISIETCS. OJJHAM W3 CIIOCOOOB TPE0TBPAIICHUS Pa3BUTHSI TIOkKapa. ABApUUHBIA CIIUB MOXET OBITh OCYIIECTBIIEH C IO-
MOIIBIO CIIEIHATBHBIX YCTPOWCTB MIIH C MCIIOE30BAaHIHEM OOBIYHBIX TEXHOJOTHYECKUX KOMMYHUKAIIUN U eMKocTell. B
psae oTpaciei IpOMBILUIEHHOCTH MpelycMaTpUBaeTCsl pacnojiaraTb €MKOCTH U allllapaTypy ¢ OTHEONMacCHbIMH (JIETKO-
BOCIUIAMEHSIOIIIMMUCS) ¥ TOKCUYHBIMU XHUIKOCTSIMH Ha MEPEKPHITUSIX M OTKPHITHIX IDIOMIAKAX, HA BHICOKUX ITOCTa-
MEHTaxX. JTU TPeOOBaHUS NOJKHBI 00s3aTEILHO YYUTHIBATHCS MPU 00OCHOBAHUH HEOOXOJUMOCTH YCTPONCTB aBapHii-
HBIX CJIMBOB B Pa3JIMYHBIX TEXHOJIOTUYECKHX ITpOLIECCaX.

IIpu 06ocHOBaHUM YCTPOMCTBA aBapUITHBIX CIMBOB CIEAYET YUUTHIBATH, YTO €MKOCTHBIE almaparhl, KaK mpa-
BHJIO, UMEIOT OOJBIION 00BEM; KUAKOCTh, COMIEPIKAIIasCs B anmapare, sBJISIETCS JISTKOBOCIUIAMEHSIOIEeHCs (MIH TOK-
CHUYHON); TIOCTYIUICHHE €€ B 30HY T0Xapa Pe3KOo OCIOXKHIET 00CTAaHOBKY; €MKOCTHAS ammapaTypa ¢ JeTKOBOCIUIAMEH si-
FOIIEHCS )KUIKOCTBIO pacroliaraercs, Kak mpaBujio, Ha BHICOTE.

ITpu 060CHOBaHWYM aBAPHITHOTO CJIMBA CIEAYET YUYUTHIBATH OCOOEHHOCTH KOHCTPYKIIMU CAMOTO ammapara U ero
OIIOp, @ TAKXKE €r0 COJEPKMMOTO; CIIEyEeT YUUTHIBATh KU BO3MOXKHBIE TTOCJIEICTBHS OMOPOKHEHUS MIIM COXPAHEHHUS 3a-
IIOJIHEHHBIM amnmnapara B YCJIOBUAX MOXKapa.

© by6nos B. b., Kynukos 1. M., 2019
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OueHp Ba)KHO NPH aBapUHHOW CUTYyallMu OBICTPO CIIMTH M3 alllapara )KUAKOCTh, IIEperpeB KOTOPOil MOXKeT 3a-
KOHUUTBCSI CAMOIPOMU3BOJIBHBIM TEPMHUUECKUM DPA3JIOKECHHEM INPOAYKTOB U B3PHIBOM (HampUMep, IpU TMOBBIIIEHUU
TeMIepaTypbl B HUTPATOPAX).

Jiist ucenenoBaHms MPOIECCOB HCTEUEHHS U3 PE3epPBYapOB Pa3IMYHON reoMeTpHYecKord (OpMBI uepe3 cucTe-
MBI aBapUHHOTO CIIMBa pa3paboTaHa KOMIBIOTEPHAs MOZAEb YCTAHOBKH.

VYcranoBka (puc. 1) cocrout u3 6aka 1, B THHUIIE KOTOPOTO KpersATcs cMeHHbIe Hacanku 14. bak | cHaOxéH
MEpPHBIM CTEKJIOM 2 co MmKaJol 3, Ha KOTOPOi HaHeCeHHI JeleHus depe3 1 cM. BHyTpu 6aka yCTaHOBIIEH yCIIOKOUTENh
4, OCHOBHOE Ha3HaUYEHHE KOTOPOTO — TaCHTh BpaIaTeIbHOE ABM)KEHHE JKUIKOCTH, BO3HUKAIOIIEE NPH CIHUBE € depe3
Hacamok. MojebHas KUAKOCTh (BOJa) MocTymaer B 6ak 1 W3 BOAOMPOBOIA MO JIMHWHK 5, CHAOKEHHOM BeHTHIIEM 6.
CrnuB xugKocTy U3 6aka | mpoucxoauT depes Hacanok 14, BTynky 15 u kpaH 7, KOTOPBIH MOXET OBITh OTHOCTBIO OT-
KPBIT WIN 3aKpBIT. MEpHBIH 0a40K 8 CIYKUT JUIsl ONpe/IeNieHHs KOJIMYECTBA KUIKOCTH, BBITEKAIOIIEH U3 BEPXHEro Oaka
1. bayok 8 cHaOXEH BOJOMEPHBIM CTEKJIOM CO IIKaJIOW 12, rpajynpoBaHHON B JIUTpaX, ycrnokoutesaeM 9, BopoHkoi 10
U CIMBHOH JIMHHUEH ¢ kpaHOM 13.

IIpu mpoBeaeHUU 3KCHIEPUMEHTAIBHBIX UCCIIEAOBAaHUI Ha yCTAHOBKE ONpPENENsIeTCs BPEMEHH HCTCUEHUsS U
3HaueHHs1 kod(d¢uumenra pacxona. McciegoBanust MOTYT OBITH NMPOBEIECHBI KaK Ul Cily4yas MEPEMEHHOTO YPOBHS
KHJIKOCTH B €MKOCTH, TaK U IIPU €€ OCTOSHHOM yPOBHE.

[Ipu 3TOM OPSIOK MIPOBEACHNUS NCCIIEIOBAHMN CIIETYIOIINIA:

1. IIpu nepeMEeHHOM YpOBHE JKHIKOCTh M3 BEPXHET0 0aka CIMBAETCs M MPOM3BOANTCS yCTAaHOBKA HCCIIETyeMO-
ro Hacagka. HamopHsrit 0ak 1 3amonHseTCS BOAOH M3 BOIOMPOBOAA MO JTHHUH 5. OTKpBIBaeTCS KpaH 7 U B MOMEHT IIPO-
XOXKIEHUS YPOBHS JKHUIAKOCTH Yepe3 33JaHHBIH ypOBEHb BKIIOUacTCs ceKyHaomep. [Ipn mpoxoskaeHnn *KuAKOCTH depes
3aJaHHBIA HIDKHUH ypOBEHb CEKYHIOMEp OCTAaHABIMBACTCS W 3aKpPBIBACTCS CIIMBHOM KpaH 7. JlonmmBaeTcs XKUAKOCTh B
BepXHUil Oak ¢ TeM pacdeToM, YToObI €€ ypoBeHb OBbLT HA 2-3 CM BBIIIE BTOPOTO 33aHHOTO YPOBHS, NAETCs BBIAEPIKKA
1-2 MuH A1 YCIIOKOSHUS )KUKOCTH B HAIIOPHOM 0ake, MOCJIe 3TOro IUKI MOBTOpsieTcs. Bo Bpems pa®oThl kpaH 13 Ha
CJIMBHOM JIMHUU HUXHETO 0aka 8 O/DKEH OBITh OTKPBIT. 3aMEPsICTCs TEMIIEPaTypa KHIKOCTH.

2. IIpu IOCTOSHHOM YPOBHE KMJIKOCTh U3 BEpPXHEro 0aka CIMBaeTCs M B HEM yCTaHABJIMBACTCS HCCIETyEeMBbIH
Hacaaok. B 6ak 1 3anmuBaeTcs KMIKOCTh MPUMEPHO JI0 33JJaHHOTO YPOBHS, IIOCJIE Yero OTKPHIBAETCSl CIMBHOM KpaH 7 U,
peryiupys mojady XHIKOCTH B 0ak IMpH NOMOIIM BEHTHIIS 6, JOOMBAIOTCS, YTOOBI B HEM YCTaHOBMIICS TOCTOSIHHBIIM
3aJlaHHBI YPOBEHb, T.€. YTOOBI MPUXO/] )KUIKOCTH IO JUHUH 5 paBHSUIICS pacxoay uepe3 ciuBHOM Hacamok 14. ITocne
TOTO, KaK B Oake |1 ycTaHOBHTCSI IOCTOSIHHBIH ypOBEHb BOABI, 3aKPHIBAIOT KpaH 13 M 3aMepsfoT BpeMsl 3allOHEHHS 3a-
JTAaHHOTO 00BEMa JKUJIKOCTH, TIOCTYNHUBIIEH B 6adok § n3 Oaka 1.

MareMaTuyecknue MOJICNN COCTABIICHBI B iporpamMmuoii cpene MathCad. [IporpaMMHo-anmapaTHBI KOMILIEKC
0 MCCIICOBaHHIO POIIECCOB UCTEYEHHS co3aH ¢ ucnonbp3oBannem MathConnex [3].

MathConnex siBisieTcs BIIOJIHE CaMOCTOSTENBHBIM NPHIOKEHHEM, BKIIIOUeHHbIM B cucteMy MathCad u BbI-
MOJHAIOINM (YHKIIMU CHCTEMHOIo HMHTerparopa. biarozapst eMy BO3MOXXKHO MPOCTOE M HATJISIIHOE YCTaHOBJICHHE
CJIOKHBIX B3aMMOCBS3EH MEXy Pa3IMYHbIMU IIPUIIOKEHUSIMUA. Mollb Takol 00beIMHEHHOIT CHCTEMBI BO3PACTaeT MHO-
TOKpaTHO, TT03BOJISIET MCIONIB30BaTh IS PENICHHA 3a/1a4 IOJIb30BaTENs LENbIil apceHall pa3NuYHbIX MPOrPaMMHBIX CH-
CTeM, BKJIFOYasi BCTPOSHHBIE B HUX ClelU(pHUIecKrue U yHUKaIIbHbIe QYHKIMU. DTO CPEICTBO OCOOESHHO MOJIE3HO, €CIIU
HE00X0AUMO OJI0YHOE TPEICTaBICHUE U OITMCAHUE CIIOKHON CHCTEMBI, paboTy KOTOPOit HEOOXOAUMO HMHUTHPOBATE.

B ocHOBe mporpaMMHO-anmapaTHOro KOMIUIEKCa IMOJI0KeHa MaTeMaThieckas MOJeIb Ha OCHOBE anrebpande-
CKUX WM AndQepeHINaIbHBIX ypaBHEHUH, CBS3BIBAIOIIAs TaKHe pEeryjaupyeMble NapaMeTphl, Kak pa3Mep u (dopmy
HaropHOro 0aka, TMaMeTp OTBEPCTHS WIIM HacajKa, THIl HacaJ(ka, JaBjIeHHe B Oake ¢ BEIMYMHON pacxo/a KUAKOCTH.

KoMnproTepHast Moziellb BKIIOYaeT oOpalieHne K 0JI0OKy BBOAa MCXOAHBIX naHHbIX B MathConnex, anre6pau-
YECKHMX YPaBHEHUI pacueTa IJIOTHOCTHU U BSI3KOCTH XKHUJKOCTH, KpuTepueB PeliHonb/ca, Maomanei cedeHust OTBEpCTUil
1 HacaJIKOB Pa3JIMYHbBIX THIIOB, HAOPHOTO 0aKa, ypaBHEHHUH pacxo/ia ¥ CKOPOCTH UCTeUeHHs )KuaKocTh. Pacuér BenéT-
Cs1 IPY TIOCTOSIHHOM U IIEPEMEHHOM yPOBHE JKHJIKOCTH B HAopHOM Oake. OcyliecTBIsIeTCsl HOMAroBhIil pacyeT Kodd-
(UIMEHTOB pacxo/a, BpEMEHU MCTEUYCHUs M3 EMKOCTEH pasmudHON (HOPMBI: IMUIUHAPUIECKON, IUCTEPHBI, chepude-
CKOif, KOHyCHOW. Pe3ynpTaThl pacdyera o MOJENH MPEACTABISIOTCS B BUAE Ipaduka 3aBUCUMOCTH KO3 HUIIEHTa pac-
X0Jla OT KpuTepus PeitHomb/ca. ITr TaHHBIC CBSI3BIBAIOTCS B TIporpamme (yHKImei ¢ 610kom BeiBoga B MathConnex.

[IpuHIMnMagpHAs cxema paboThl MPOTrPaMMHO-aNIapaTHOTO KOMITIEKCa MpeIcTaBiIeHa Ha puc. 1. Monemupy-
€TCsI TIPOIIeCC MCTEYCHUS JKUAKOCTH Yepe3 pa3iInmyHbIe TUIIBI OTBEPCTHH M HACAAKOB B JIabOpaTopHOH ycraHOBKe. MH-
Tep¢eiic mporpaMMHO-aIapaTHOrO KOMIUIEKCA BKJIIOUAET CXeMY YCTAHOBKM ¢ 00O3HauCHMSMH, OJIOKM BBOJAA MCXO-
HBIX JJaHHBIX U BBIBOJBI PE3yJIbTATOB MOAEINPOBaHUs. [IpUBOAATCA qUana3oHbl, B IPeesiaX KOTOPBIX MOKHO BapbUPO-
BaTh BEJIMYMHBI PETYJINPYEMBIX TapaMETPOB.

Bnokn BBOJIa O3BOJISIOT N3MEHATH PsiJl TApaMETPOB: CBOKCTBA *KMAKOCTH, TUII HAcajKa, ero Gpopmy u pasmep,
YPOBEHb XKHUJKOCTH B HAIOPHOW EMKOCTH U €€ TnaMeTp, FTeOMETPHIECKYI0 ()OpMY HAIOpHOI EMKOCTH.

Brnok BEIBO/ja BKITIOUAIOT B c€0s ABE TAOJIMIIBI ONBITHBIX JIAHHBIX:

1. O06BEM BBITEKAEMOM KHUIKOCTH M BpeMs e€ UcTedeHUs (PU TIOCTOSTHHOM YPOBHE).

2. V3MeHeHne ypOBHS JKUAKOCTH B HAIOPHOM 0ake, 00bEM BBITEKAEMOM JKUIAKOCTH W BpeMs €€ HCTCYCHUS
(TIpu MepeMeHHOM YPOBHE).
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C 1enbI0 TPOBEPKH aJ€KBATHOCTU CO3JaHHBIX MAaTEMAaTHYECKUX MOJEIel MCCIeAyeMbIM MPOIECcaM HCTede-
HUSI JKUIKOCTEH Yepe3 OTBEPCTHS M HACAIKU PAa3IMYHBIX THIIOB OBUT IIPOBEICH Psiji SKCIIEPUMEHTOB Ha J1ab0paTOPHBIX
YCTaHOBKAX.

[ MathCemnes - [RteTent MIP] L] x|
T

Fie B vew et

L 1L Jbwile SENYE JESEDi
F ¥

A a5 | 5
= o

4 N 4 A

bi1ok ErBOIA

=
§ o

bi1ox Beoga
peryIHpYeMBIX pesyIbpTaTos
DaMeTD = YHCISHHOTO

napaMeTpoE
IKCIIepHMeHTa

N / N J

bray )
BT T T T 010 et | ptoit gt *| Bt -0 [T S

Puc. 1. [IpuniunuanbHas cxema paboThl IPOrpaMMHO-aIIapaTHOr0 KOMILIEKca
II0 UCCIIEAOBAHMIO ITPOLIECCOB UCTEUEHHUS

B 1abn. 1 u 2 NPEACTABJICHBI PE3YyJIbTAThl YHMCJICHHBIX 9KCIICPUMCHTOB, MOJYUYCHHBIC PACYCTOM IO HPEAJIO-
JKCHHBIM MOJCIISIM U PE3YJIbTAThI (1)I/ISI/I‘ICCKOFO OKCIICPUMCHTA, BBIIIOJIHCHHOTO HAa na60paT0pH0f/'I YCTAaHOBKC.

Kak BHUIHO U3 Tabn. 1 u 2, PE3YIbTAThl PACYCTOB XOPOLIO COTJIACYIOTCA C pE3yJibTaTaMU IIPOBCACHHDBIX DKCIIC-
PUMCEHTOB. DTO0 MO3BOJISICT UCIIOJIb30BATh JAAHHYIO MaTeMaTU4YCCKYI0 MOJCIIb AJIs IIPOBEACHU A HCCJ’IG,I[OBaHPIfI.

Ta6ﬂul;a 1. OnpITHBIE H pacu€e€THbLIC JaHHbIC 110 ONMPEACTCHUIO BPEMEHHU 3aII0JTHCHUSA
OIMpPEeaAECJIEHHOI'0 o0beMa KHAKOCTH B MepHOﬁ €MKOCTH IPU MOCTOAHHOM YPOBHE )KUIKOCTHU

Tun orsepcrus Juamertp or- | O0BEM BbITeKaeMOI Bpemst ucreuennus, ¢
WJIH HacaJaKa BePCTHsI WIH KHAKOCTH, M°
HacaJaKa, M ONBITHOE pacuer
3HaYeHne 10 MOJeJIH
1. Kpyrioe otBepctue 0,014 322 330
0,005 0,028 654 661
0,042 996 991
0,056 1329 1321
0,070 1649 1652
2. IIpssMoyroabHOE OTBEPCTHE 0,014 224 224
0,028 449 447
0,005 0,042 674 671
0,056 890 894
0,070 1121 1118
3. HunuHapudeckuii Hacaao0K 0,014 62 64
0,028 125 129
0,01 0,042 197 193
0,056 262 257
0,070 326 322
4. IlunuHapUYecKuii Hacaao0K 0,014 48 49
C KBaJIpaTHBIM OTBEPCTHEM 0,028 99 97
0,042 146 146
0,01 0,056 192 194
0,070 246 243
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Tabnuya 2. ONBITHBIE U pacyeTHbIE JaHHbIE
0 ONpe/ieJICHUI0 BpeMeHHU HCTedeHHs sKuaKocT ot ypoBHs H; 10 yposns H,

Tun orsepcrus Jduamerp Yposensn Yposensn Bpems ucreyenus, ¢
WJIH HAcaJaKa OTBEpCTHS WIN JKUAKOCTH JKUAKOCTH
HacaaKa, M Hy, m Hj, m OMBITHOE pacder 1o
3HAYeHHe Mojeau

1. Kpyrioe otBepcrue 0,60 0,53 28 29
0,008 0,53 0,45 31 31

0,45 0,38 35 34

0,38 0,31 38 37

0,31 0,23 43 42

0.23 0,16 49 49

0,16 0,09 61 62

0,09 0,01 104 105

2. lunmuHapdecKuii Haca- 0,60 0,53 22 23
JIOK 0,53 0,45 24 24
0,008 0,45 0,38 26 26

0,38 0,31 30 29

0,31 0,23 33 33

0.23 0,16 38 39

0,16 0,09 50 49

0,09 0,01 88 86

3. unmuHApImYecKuii Haca- 0,60 0,53 17 17
JIOK C KBaJpaTHBIM OTBEp- 0,53 0,45 18 18
CTHEM 0,008 0,45 0,38 20 20
0,38 0,31 23 22

0,31 0,23 26 25

0.23 0,16 29 29

0,16 0,09 36 37

0,09 0,01 62 63

Pemas 3amauy o BpeMeHM UCTE€YeHUS T W3 €MKOCTEH, IIIONab MONEePEeUHOr0 CEUCHHUS KOTOPBIX M3MEHACTCS
10 BBICOTE (HANpUMeEp, IPU UCTEUEHUH M3 KOHHUECKUX, C(HEepHUeCKUX pe3epByapoB, TOPU3OHTAIBHBIX IIUCTEPH H T.1II.)
(puc. 2) npu UHTETPUPOBAHUH BBIPAKECHUS

drzﬂ (1)

MH-@-+/2gH

ClIelyeT y4ecTh 3aBUCHMOCTD IUIOIIA/IM IMOMEPEUYHOro CEUeHUsT HAMmOpHO# eMkoctd (2 oT ypoBHs H xwuakoctw, T.e.
yuectb BuI ¢pynakumnu Q =f(H).
B ypaBuernu (1) @ - muromaap cedeHust OTBEPCTHS WM HACAAKA; 1 - KO3PPHUIIMEHT pacxoaa.

| \ H
=

Puc. 2. CDOpMLI HallOPHBIX E€MKOCTEH C N3MCHAOMIUMCSA I10 BBICOTC NOINCPCUYHBIM CEYCHUEM
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PazpaboTaHHas KOMIIbIOTEPHAs MOJIEIb [TO3BOJISIET IPOBOIUTH BBIYHUCIICHHS IS TAKMX EMKOCTEH.

Taxke paspaboraHa mareMaTH4ecKash MOJENb IIpOliecca aBapUItHOTO ONOPOXKHEHHs EMKOCTH, B KOTOpOU
HaXOJUTCS JIETKOBOCIUIAMEHSIOIIANACS JKUAKOCThb, HAIpUMep CHKMKEHHBIN ra3. B 3ToMm ciyuyae naBieHHEe B €MKOCTU
yYMEHBIIAeTCs A0 NaBJICHUS HACHILCHUS NIPH JIAHHOW TeMIeparype U HauWHaeT BBIAEITHCS rasosas ¢asza. Eciam npo-
L[ECC OTMIOPOKHEHHSI IPOUCXOIUT JOCTATOYHO JO0JITO, TO BCS JKUAKOCTh, OCTaBIIAsACSA B EMKOCTH, MOXKET NEPEUTH B razo-
Byto (azy. Takum oOpa3om, paccMaTpUBaeMbIii IPOIIECC SBJISCTCS HECTAIIMOHAPHBIM, COCTOSIIUM U3 TPEX CTAAMM: HC-
TE€4YEHUE KUIKOCTH, HCTEUEHUE Ta30’)KUAKOCTHON CMECH U UCTedeHHne Tra3a. Kaxaas u3 9THX Tpex CTaAuid OMHUCBIBAETCS
Pa3IMYHBIMH 3aKOHOMEPHOCTSAMH.

IIponecc ucredeHus B 3TOM ClIydae MOXKET IIPOUCXOANTSH 110 IBYM Pa3IMYHbIM BapHaHTaM:

1. OrBepcTue pacnonokeHO JaJeKO OT BEpPXa €MKOCTH M HE SBIISETCS MajbIM (€r0 SKBHUBAJICHTHBIN IHAMETp
He MeHee 0.1 BBICOTBI eMKOCTH). B 3TOM ciydae HacTyNmuT CTaaus HCTEUSHHUS Fa30KUIKOCTHOW CMECH.

2. OrBepcTue HaXOAUTCS B BEPXHEH YaCTH EMKOCTH M SBJISIETCS MalbiM. B 9TOM citydae ras, BbLICISIOIIUICS
13 KHUIKOCTH, CKAaIJIMBAETCSl B BEPXHEH YacTH €MKOCTH W MPOUCXOJHUT UCTEUYEHHE ra3oBod (a3bl, 00beM KOTOPOH B
€MKOCTH TIOCTOSIHHO YBEJIMUMBAETCS 33 CUET HUCIIAPEHUS JKUIIKOU (asbl.

B oboux BapuaHTax JaBiIeHHE B €eMKOCTH OCTaeTCs MOCTOSHHBIM M PaBHBIM JaBJICHUIO HACHIIIeHUA. V3MeHe-
HHEM TEMIIepaTypbl CMECH BHYTPHU €MKOCTH IpeHeOperaeM, CYHTas, 4TO €€ yMEHBIICHHE BCIEICTBHE aauadaTHOTO
pacImpeHus ra3a KOMIIEHCHPYETCs TEINI00OMEHOM C OKpYXKalomIel cpeoit.

Jnst pacuera ¢$a30BOro COCTOSIHUS YIIIEBOAOPOJHBIX CMECEH U pacyeTa TeIUIo(pHU3MIeCKUX CBOWCTB X KOMIIO-
HEHTOB HCXOJSl M3 UX COCTaBa HCIIOJIb30BaHBI METOAMKH [2, 4]. MaccoBrlil pacxo] HCTEUEHHS Ta30KUAKOCTHOW CMECH
ompeensuics no meroauke [5].

Ha puc. 3 mpencraBieHsl pe3ynbTaTbl pacue€THOrO MOAEIHPOBAHUS MPOLECCA aBAPUUHOTO OMOPOKHEHHS
CTAaHJaPTHON LICTEPHBI, MePeBO3SIICH CHKMKEHHBIE YIIEBOJOPOIHbIC ra3sl 06beMoM 55,7 M° MpH HaYaTbHOM JaBIe-
Huu 2,0 MlIla uepes orBepctue auamerpom 0,01 M. PacueTs! BRINOIHEHBI U1 JaBieHus HacklnieHus 1,4 Mlla, motHo-
crr sxuaKoit dassr 600 kr/m®, miotHOCTH rasa 40 kr/m® i nokasarene aauaGars 1,436.

IlepBas ctamus mpolecca (MCTEYEHUE KUAKOCTH), TI0 OKOHYAHUHM KOTOPOH JaBJIEHHE B IIUCTEPHE CHHU3UIIOCH
JI0 TABJICHUS HACBIIICHHS, 0Ka3ajach HACTOJIBKO KPaTKOBPEMEHHOM, YTO 3aMETUTh €€ Ha Tpaduke puc. 3 HEBO3MOXKHO.
W3noM Ha CIUTOIIHON KPUBOH COOTBETCTBYET MEPEXOY OT BTOPOH CTaauu (MCTeYSHHUE ra30’KUIAKOCTHOM cMecH) K Tpe-
Thel cTaauu (UCTEUCHHE Ta3a).

IIeiTaThCsl OMpenenuTs BpeMsi HOJIHOTO OIO-
POYKHEHHUSI EMKOCTH HE MMEET MPAKTHYECKOTO CMBICIA, 1.5
TaK KaK HCCIEIYeMbIH MPOLECC SIBIAETCS aCUMMOTOTH-

YECKUM, NP KOTOPOM PACX0]] UCTEUSHHS MPUOIIIKaeT-
Csl K HyJIIO B TEUEHHE OYEHb JUINTEILHOIO BPEMEHH.

Pa3paboTaHHBIE KOMIIBIOTEPHBIE MOJEIH MO3-

BOJISIFOT OMpenemsaTh Kod(pPUIHMeHTsl pacxoga sl CH- i
CTeM aBapHiHOTO CIIMBA, OTBEPCTUH, HACATAKOB pa3iIHy- 1
HBIX THIIOB, C Pa3IMYHON (HOPMOIt OTBEpPCTHS U pas3iuy-

HOW (hOpMOY HAMOPHOU EMKOCTH KaK MPH MMOCTOSIHHOM sy
YPOBHE JKUIKOCTH B HEH, TaK U IPH HCTEHCHHH XKUJIKO- @1)
CTEH OT OAHOrO YPOBHS 10 IPYrOro, MpH ONOPOXKHEHUH = =° X
pe3epByapoB (IIEpEMEHHOM YpOBHE), 3HAHHE KOTOPBIX SR
OYEHb BAXXKHO MPU pacueTax CKOPOCTEH M PacXoJ]0B 0.5 e

KUAKOCTEH MPU UCTCYCHUH M pacyeTax BPEMEHH HCTe- ¥,
geHus [1].

JuHaMuKy mporiecca OMOPOKHEHHUsI 00BEKTOB
XpaHeHI/IH JICTKOBOCIINIAMCHAIOIIINUXCA )KH}IKOCTGﬁ HeO6-
XOJMMO 3HATh 1JIsg o0ecneueHnst 0€30IMacHOCTH, TaK KaK
Ha 3aBEpPIIAIOIIEH CTaINN MOTYT BO3HUKATh KOJIeOaHUS o5 i a0 R 7
C Hepnozmqecm/l NU3MCHANOIINMUCS HaHpaBHeHI/IHMI/I T
JABH)KCHHUA Ta30BOT0 IIOTOKaA, HpI/I KOTOpI:.IX BO3MOXHO
00pa3oBaHUe B3PHIBOONACHBIX KOHIICHTPALUI Ta30BO3-
JyITHON CMECH. DTH BOIPOCHI UMEIOT OOJIBIIOE 3HAYE-
HUE JUIS OINpPENEICHUS MaTEePHAIBHOTO W JKOJOTHYe-
CKoTo yuiep0Oa oT aBapuu, a TaKXkKe U pacyeTa CTpaxo-
BBIX BBIILIAT.

KomnproTepHass MOAEh CIIOKHOT'O HECTAIIMOHAPHOTO MpOIlecca UCTEUCHUS CO3[aHa MPH MHUHUMYME MpPUHS-
THIX JIOMYIICHUH.

TIpennosxkeHHbIE TPOTPAMMHO-AIIAPATHBIE KOMITJIEKCHI MOTYT OBITh HCITOJIb30BAHbI TPH MPOBEACHUN HAYIHO-
HCCIIeIOBATENICKUX padoT U B 00pa3oBaTeIbHOM IpoIiecce.

Puc. 3. /luraMuka MaccoBOTO pacxoja
[IpU aBapUHHOM ONIOPOKHEHUH €MKOCTH:
CIUTIONTHASI TUHUS — UCTEUYCHUE Ta30’KUAKOCTHON CMeCH;
MYHKTUPHAS JTUHHS — UCTEUEHHUE raza
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VJIK 004

K. @.I'ecce, H. A. Tapamanos
OI'BOY BO HMBanoBckas noxapHo-crnacatenbHas akagemus ['TIC MUC Poccun

O BO3BMOKHOCTAX BU3YAJIN3AIIUN OFBEKTOB 3AINIUTHI U MECT TIPOUCHIECTBUA

B pabote mpeacTaBiacHbl HEKOTOPBIE CKPHHIIOTHI BHU3YadH3UPOBAHHBIX MECT IMPOHUCIICCTBUS, CBA3aHHBIX C
noxapoM. [Ipocmotp pazpadoTanHbXx 3D-BUPTYaIbHBIX TYPOB MOXKET OCYLIECTBIISITHCS Ha IEPCOHAIBHOM KOMIIBIOTEPE
U He TpeOyeT CreHaibHOro MporpaMMHoro odecrnedenust. OTMeuaeTcsi, YTo KpyT JIULI, 3aHHTEPECOBAHHBIX B CO3/IaHUU
3D-BUpPTYaIbHBIX TYPOB JOCTATOYHO IIHUPOK.

KoaroueBble cioBa: Buszyanuzanusi, 3D-BupryanbHble Typbl, 00BEKT 3aLIUThI, MECTO MPOUCILIECTBUS.

Zh. F. Gesse, N. A. Taratanov
ABOUT THE POSSIBILITIES OF VISUALIZATION OF PROTECTION OBJECTS AND SCENES

The present work contains several screenshots of visualized scene associated with fire. The view of such 3D-
virtual tours can be carried out using by personal computer without special software. Many people interested in creating
3D-virtual tours.

Keywords: visualization, 3D-virtual tours, the object of protection, the scene.

[Nocnennue roap! HaOMIOAACTCS MOJIOXKUTEIbHAS TEHACHINS 10 PA3BUTHIO CPEAbl HHPOPMAIIMOHHBIX TEXHOJIO-
TMU W aKTUBHOMY BHEIPEHHUIO MOCIEAHEH B pa3iaudHble cephl IesTeNbHOCTH. [IpuMepoM TOMy CITy’KHUT aKTHBHOE HC-
MIOJIb30BaHNE KOMIBIOTEPHBIX TEXHOJIOTHH B MEAUIMHE, HA PHIHKE OKAa3aHMs YCIYT M BHINOJHEHHS padoT, B TOM YHCiIe
U TIpH OKa3aHUM YCIIYT 110 0OECIIEYEeHHIO CBSI3M MEXIy aOOHEHTaMH, 10 CO3JaHnI0 MakeToB U 3 D-Moneneil nomenie-
Hui. He siBisiercst ncxunouenneM u cepa 00pazoBaHUs.

OnHUM M3 HanpaBJIeHUH AEATEIBHOCTH MPO(ECCOPCKO-TIPETIOIaBaTEILCKOTO COCTaBa SBJISICTCS] BU3YaTH3aIHs
n3ydaeMbIx 00beKTOB. Tak, B paMKax pa3paOOTKU U BHEAPEHHUs HayyHoro npoekta «IlanopaMuslii komiieke «HcTek-
TOp»« IIpenoaaBaTen Kadeapbl rocyJapcTBEHHOIO Ha[30pa 1 dKcIepTu3sl noxapos (B coctaBe YHK «["ocynapcreen-
HBIA Haa30p») coBMecTHO ¢ obydatormmmucsi @I'BOY BO HMeanorckoit akagemun ['TIC MUC Poccun co3naror 6a3y
BH3YaJIN3UPOBAHHBIX OOBEKTOB 3aIIUTHI (MECT MPOUCIIECTBHS) [T U3yUCHHS.

CKpHHIIOTHI HEKOTOPBIX 3D-BUPTYyalbHBIX TYpOB MpeACTaBiIeHbl Ha puc. 1-6. Buzyanuzauus 00beKTOB 3aliu-
THI (MECT MPOWCIIECTBUS) OPHCHTHUPOBAHA, MIPEXKAE BCETO, HA COBEPIICHCTBOBAHUE SKCIIEPTHOM, HAA30PHOM M WHCIICK-
LIMOHHO-ayAUTOPCKOH e TeIbHOCTH BEIITYCKHUKOB 00pa3oBaTenbHbIX opranusannit MUC Poccum.

B HacTosiee BpeMs cOTpyAHUKaMHy Kadeapbl TOCY/IapCTBEHHOTO Haa30pa M 9KCHEPTHU3BI M0XKapoB (B cocTaBe
VYHK «I'ocynapcTBeHHblH Han30p») MBaHOBCKOI noxkapHo-cnacarensHoi akagemuu I'TIC MUC Poccun nponomxaercst
HapaOotka 3D-BupTyanbHBIX TYpoB U cepudecknx naHopam [1], B ocHOBe KOTOPBIX uaeT (poToHKcans MecTa npo-
UCIIECTBUS, CBI3aHHOTO C M0KapoM, YTO HEOOXOMMO JUIs MOMOIHEHHs 0a3bl, BKIIOYAIOIICH B HACTOSIIIEE BPEMSI CBBI-
me aecaTd 00beKTOB. Busyanmsamus 0ObEKTOB 3alIUTHl (MECT TMPOMUCIIECTBUSI) HE0OX0IuMa, TPEXaAe BCETO, IS CO-
BEPIICHCTBOBAHMS METOJMKHU MPOBEICHHUS MPAKTHUECKUX M JTaOOPATOPHBIX 3aHATHH MO CHENHANbHBIM TUCIHIUIMHAM
kadenp YHK «"ocymapcTBEHHBIN HAA30p» 32 CUET MCIIOIH30BAHMS TEXHOJIOTHI BUPTYIIbHON peabHOCTH.

OmHMM W3 MPHUHIUIOB MOA0Opa 0OBEKTOB 3AIIUTHI (MECT MPOUCIIECTBUSA) [T BHECEHUS B 0a3y SBIAETCS CO-
3nanne 3D-BUPTyalbHBIX TYPOB [0 MECTaM MPOUCILIECTBUS, HA KOTOPBIX PACIIONIATAIOTCS 0OBEKTHI Pa3JINUHOTO MpeHa-
3HaueHUs (aBTOTPAHCTIOPTHBIE CPEICTBA, YAaCTHBIE JJoMa, 0aHW U T.1.). TakuM o0pa3oM, 00ydJaromuecss MOTYT HE TOJIb-
KO 3aHHUMAaThCs OTPAOOTKOM MPAaKTHYECKNX HABBIKOB OCMOTpa MECTa TI0XKapa, HO M U3y4aTh HEKOTOPBIE celn(pHIeCKrue
ACHEKTBHI.

© TI'ecce XK. @., Taparanos H. A., 2019
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Kpyr a1, 3anHTEepecOBaHHBIX B pa3pabOTKe M CUCTEMAaTHYECKOM OOHOBIICHHHU 0a3bl BU3YaIM3UPOBAHHEIX 00b-
€KTOB 3alUThI (MECT IPOUCILIECTBUSI), JOCTATOYHO MIUPOK. CI0/1a MOKHO OTHECTH:

— npodeccopCKO-MPENoAaBaTENbCKUM cocTaB, GOPMUPYIOMINI y 00yJarONINXCs MPOYHBIE TEOPECTUIECKUE 3HA-
HUS U NPAaKTUYECKUE HABBIKY;

— oprasbl I03HaHUS U 3KCHEPTHBIE nonpaszaeneHus Pocculickoit @enepanuu, KOTOpbIE 3aHHTEPECOBAHBL B CO-
BEPLIEHCTBOBAHUM METOJI0OB ()OTO- W BHJCOCHEMKHM MECTa MPOUCIIECTBHUS JUIS MOCIEIYIOIIEr0o MHOTOKPAaTHOTO BO3-

BpaLIEHHsI K OCMOTPY;
— y4eOHBIC 3aBEACHHUS TI0KAPHO-TEXHIIECKOTO TIPO(HIIS.

Puc. 1. PesynbraT BU3yanuzanuu cropepuieii OaHu Puc. 2. PesynbraT Busyaiusanuu cropeBuieil 0anu
— BHJ CHapYXH, CIIpaBa — BHUJ U3HYTPH

Puc. 3. PesynbraT BU3yanusanuu cropepuieii OaHu Puc. 4. Pe3ynbraT BU3yasn3aliil CropeBIIei KBapTHPHI
— BUJ| U3HYTPH, B CTOPOHY yria B MHOI'OKBapTUPHOM JIOM€E — BXO[

Puc. 5. PesynbraT BU3yanusamuu cropeBuieid KBapTHPhI Puc. 6. PesynbTar BU3yanusanuy cropeBiieid KBapTHPBI
B MHOTOKBAPTHPHOM JIOM€ — KOPHIOP B MHOT'OKBapTHPHOM JIOM€ — KOMHaTa
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OCHOBHBIE 3Tanbl PabOTHl 00yYArOUIUXCS ISl HOATOTOBKH 3D-BUPTYaIbHBIX TypOB 10 00BbEKTaM 3alMTHI (Me-
CTaM MPOUCLIECTBHSA):

— BBIOOp OOBEKTOB 3aMIUTHI (MECT IPOHCIIECTBU);

— OCMOTp OOBEKTOB 3alIUTHI (MECT IPOUCIIECTBU);

— (hoto-, Buneo-¢pukcarys 00bEKTOB 3aIIHUTHI (MECT MPOUCIIECTBHSA);

— co3nanne 3D-BupTyaapHBIX TYpOB.

ITpocmotp 3D-BUPTYaNbHBIX TYPOB, O KOTOPBIX HJET Pedb, LIEIECO00Pa3HO OCYHIECTBISTH C TOMOUIBIO MEPCO-
HaJIbHOTO KOMIIBIOTEpa, TeM 0oJiee 4TO BCe COBPEMEHHbBIE KOMIBIOTEPH! OTBEYAIOT IIEPEYHIO MPEABSIBISIEMbIX TpeOOBa-
HUH K IPOrpaMMHOMY 00€CIIEYEeHHIO 111 KOM(QOPTHOTO MPOCMOTPA.

H3ydyenue naxe OJHOTO BU3YaJIM3MPOBAHHOTO 0OBEKTa 3aIlUTHI (MECTa NMPOMCHIECTBHS) B Yachl KaK ayJuTop-
HBIX, TAK U BHEAyJUTOPHBIX 3aHATHH MO3BOJISIET MOCMOTPETh Ha OOBEKT C HECKOJIIBKUX CTOPOH, K IpUMEpy Ha obecrie-
YeHHE MEPOIPHUATHHA, CBSI3aHHBIX C MPO(UIAKTHKON IMTOKapoB, OpraHM3AINel HAaI30pHON NEATEIHHOCTH, M3yUCHHEM
00CTaHOBKHM Ha MECTE IPOUCIIECTBHS U T.JI.

Jis opraHm3anué CaMOCTOSITEIFHON PabOTHI 00YyJaloNINXCsl B PEKUME CAMOIPOBEPKU B JomonHeHne K 3D-
BUPTYJIBHBIM TypaM OOBEKTa 3aIIUTHI (MECTa MPOUCIIECTBHUS) MOXKHO MPHIIOXKHTH KpaTKUi ayanodaiin ¢ KoMMeHTa-
PHSMH K IIPOCMOTPY H300paKEHHOTO MaTepHana.

Takum 00pa3oM, co37aHKe U UCIOJIb30BaHHE BU3YaIN3UPOBAHHBIX OOBEKTOB 3aIIUTHI (MECT MPOMCIICCTBHS)
MPUMEHUTENBHO K 9KCIEPTH3E M0XKapOB IT03BOJISIET HE TOJIBKO OOBEKTHBHO 3a()MKCUPOBATh OOCTAHOBKY Ha MECTE MpO-
HCIIECTBUS, HO U YIPOCTHThH BO3BPAT SKCIEPTOB K OCMOTPY MECTa IIPOHUCIIECCTBHUSI.

CIIUCOK JIMTEPATYPBI

1. Bpumxkos A. A., Tapamanos H. A., I'ecce K. @. CoBpeMeHHBII OIXO0/ K BU3yaJTH3aId 00BEKTOB 3aIUTHI
// CoBpeMeHHBIE TTOKapoOe30nacHbIe MaTepUallbl M TEXHOJIOTHH: cOOpHUK MaTepuaiioB 11 MexmyHapomHOW HaydHO-
MPaKTUIeCKoi KOH(pepeHIHNH, MOCBAMeHHON ["ony KynbTypsl Oe3onmacHocTH, iBaHOBO, 19 centsdps 2018 r. - BaHo-
Bo: ®I'BOY BO MBanoBckas nmoxapHo-cracarenpHas akagemus [ TIC MUC Poccun, 2018. c. 520-524.
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HanmonansHsli ncenenoBarenbcknii MOCKOBCKHH TOCY1apCTBEHHBIH CTPOUTEIBHBIN YHHBEPCUTET

OBECNEYEHUE OrHECTOMKOCTH NPOEMOB /1151 MIPOKJIAJIKU KABEJIbHbIX U3JEJIHI
B IPOTUBOIIOKAPHBIX ITIPET'PAJAX ITPU NCITIOJIb30BAHUM TEPMOPACIIAPAIOIIENCS
NMPOTUBOMOKAPHOM NEHBI HILTI U OTHECTOMKOW MOHTAKHOMN NEHBI

HccnenoBana orHECTOWKOCTH MPOEMOB € MPOJIOKEHHBIMU KaOeIbHBIMU U3MIETUSIMHI B IPOTUBOTIOKAPHBIX Mpe-
rpajax ¢ MCIOJIb30BaHHEM TEPMOpaCHIUpsIoIIeiics npoTuBonoxapHoii mersl Hilti. [IpoBeneno cpaBuenne 3dpexkTHB-
HOCTH TpoTHBOTIOKApHOH meHbl Hilti ¢ qpyriuMu THIIaMu OrHECTORKUX MOHTa)XKHBIX TIEH.

KaioueBble ciioBa: kabenbHbIEC IPOXO/KU; TPOTUBONOXKAPHAS TI€HA; OTHECTOWKOCTh; IPOTHBOIIOKAPHBIE TIpe-
rpajpl; Kabew.

N. A. Gordeev, G. N. Godunova

ENSURING FIRE RESISTANCE OF OPENINGS FOR CABLE PENETRATIONS IN FIRE BARRIERS
WITH FIRESTOP FOAM HILTI AND FIRE-RESISTANT MOUNTING FOAM

Fire resistance of cable penetrations in fire barriers with HILTI firestop foam is investigated. The effectiveness
of firestop foam Hilti is compared with other types of fire-resistant foams.
Keywords: cable penetrations; fire foam; fire resistance; fire barriers.

Pacuiupennasi aHHoTanust
HccrnenoBana BO3MOXKHOCTh OOCCIICYCHUSI OTHECTOMKOCTH MPOEMOB JUIS HPOKJIAIAKH KaOENbHBIX H3JCIHHA B
MIPOTUBOIOXKAPHBIX Mperpagax npy UCIOIb30BAaHUU TEPMOPACILUPSIONICHCS TPOTUBOMOXKAPHOH neHbl. OCyIIeCTBIEHO
cpaBHeHUE Y()(DEKTUBHOCTH MPUMEHCHHS TEPMOPACIIUPSIONICHCS TIPOTUBOIIOKAPHOH MEHBI C OTHECTOWKOW MOHTaKHOM
nieHot. [IpuBeseHBI pe3yabTaThl SKCIIEPUMEHTAIBHBIX UCCICIOBAHHUN, MTOITBEPKIAIONTNE TPEUMYIIECTBA 3aIIOTHSHUS

©T'opnees H. A., T'ogynosa I'. H., 2019
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IIPOEMOB B NPOTHBOIOXKAPHBIX IMperpajgax TePMOPacHINpPSIONICHCS NPOTUBONOXKAPHOW IIEHOHM IpU NMPOKJIAIKE Yepes3
HUX KaOenbHBIX u3zaenuil. [lokaszaHo, yTo kabeabpHAs MPOXOJKa, BHIMOJHEHHAS U3 TEPMOPACIIUPSIONIEHCS TPOTUBOIIO-
’KapHOJl TEHbI, UMEET HEOCTIOPUMOE MPEUMYIIECTBO IO MPHU3HAKAM TOTEPH TEIOM30IUpyromel crocobHoctr (1) u
notepu nenoctHoctd (E) nmepen xaGenbHBIMU IPOXOAKAaMH, BBIOJIHEHHBIMH M3 OTHECTOHKONH MOHTa)KHOH «PO30BOiN»
neHsl. CzienaH BBIBOA, YTO TO-BHIMMOMY, OTHE3aIIUTHAs 3 (PEKTUBHOCTh OIHECTOMKON MOHTa)KHOI «PO30BOI» MEHBI B
HanOONBIIEH CTETIEHH MPOSBIIACTCS TOJNBKO [UIS TEPMETHU3AINH IIEJIEBBIX OTBEPCTHI, B KOTOPBIX IOIEPEUHbIE PA3MEpEI
IIEIEBOT0 OTBEPCTUSI MHOTO MEHBIIIE TONIIMHBI OTPaXKAAIONeil KOHCTPYKINH.
Teker craTbu

IIpobnema obecrmedeHUsI OTHECTOMKOCTH 3allOJHEHUS NMPOEMOB B MPOTHUBOMOXKAPHBIX ITIPETpajax IMpH Mpo-
KJIaJKe depe3 HUX KaOeNbHBIX M3AEIHH, 3a/elIka KOTOPBIX OCYIIECTBIACTCS HE C MCIONBb30BAaHUEM CTaHOAPTHBIX Ka-
OeNBHBIX MPOXOAOK, & MyTEM 3aIOJHEHUH MYCTOT TepPMETHKaMH U, B 0OCOOCHHOCTH, OTHECTOMKUMH MOHTa)KHBIMHU IIe-
HaMu ObLIa paccMOTpeHa B paborax [1-5].

B Hacrosmield paboTe OTpa)KeHBI PE3YJIbTAaThl IKCIIEPUMEHTAIBHBIX HCCIIEJ0BAHUM, NOATBEPKIAIONINE HE00-
XOJIMMOCTB 3aII0JIHEHHUS IPOEMOB B NPOTHUBOIOXKAPHBIX MpErpajgax TepMOPaCUIMPSIOICHCS MPOTUBONIOKAPHOW TIEHOU
IIPY MPOKJIaIKe Yepe3 HUX KaOeIbHBIX U3JCIHH.

Llenbro Mccae0BaHMs SIBISUICS CPABHUTENIBHBIA aHAIN3 TPEUMYIIECTB U HEJOCTATKOB KaOEJbHBIX MPOXOJIOK,
BBIITOJTHEHHBIX M3 OTHECTOHKON «PO30BOM» MOHTAXHOM MEHBI PA3IMYHBIX NMPOM3BOANUTENCH, 10 CPABHEHHIO C ITPHUMeE-
HEHHEM TEPMOPACIIHPSIIOMIEHCS TPOTUBOIIOKAPHOH NEHBI.

Ucnerranus nposoaunucs no metoguke 'OCT P 53310-2009 [6], npexycMmaTpuBaroiel NpoKJIagKy CUIOBBIX
U TEJIEBU3NOHHBIX Kabenell BHYTPH OTHECTONKUX 3aI0JIHEHNI IPOEMOB, B TOM YHCIIC TPOJIOKEHHBIX B TIOJUBHHUIXIIO-
punHBIX ropupoBaHHEIX TpyOax (rodpax) auamerpom 16 mm u 20 MM (puc. 1).

300

B rocpe 1TV-kabenb u 1 cunoson

B rodgpe 1 TV-kabernb 1 2 cunosbix

__—Tly4yok kabenen B cocTase:
13 cunoBbix 1 6 TV-kabenen

/B rocpe 1 cunosont n 1 TV-kabernb

300

/B rodpe 2 cunosbix 1 1 TV-kabenb

CunoBon kabenb - LLUBBIM 2x0,5
TV-kabenb - RG-64

Puc. 1. Cxema pacroyio)keHrne KaOeIbHBIX U3IETHI B MPOXOIKAX

Hcnonp30BaHue Npu NPOBEICHUH HCIBITAHUN BEINICYKa3aHHBIX KaOEIbHBIX M3MICIHH OBUIO CBSI3aHO C HEO0XO0-
JIMMOCTBIO TIPOBEPKH BO3MOXKHOCTH T€PMETH3AIMHU (3aKYNOPKH) MYCTOT B KaOENBHBIX NMPOXOJKaX, HEN30eKHO 00pa3y-
FOLIUXCS MPH BEIOpaHHOM crioco0e kabenbHO# mpokianky (B rodpax), 3a c4ET BCIIyYUBAHHS MATCPUAIIOB KaOCITEHBIX
MNPOXOJOK (OrHECTONKOI MOHTa)KHOM TIEHbI) IPU OTHEBOM Bo3zeiicTuu [7-9].

KabenpHbIe MPOXOAKH BCEX THIIOB BBITOIHIIACH B IpoeMax ¢ pazmepoM 300x300 MM, cieaHHBIX B KECTKOM
(bparMeHTe OrpaxcaaroIIeld KOHCTPYKIIMH — MEPETropOJIKe, CI0KEHHOH 13 IEHOOETOHHBIX 0J0KOB TOMIMUHON 150 MM ¢
HCTIONb30BaHUEM IIEMEHTHO-TIECUAaHOTO pacTBopa. IIpenmen OrHECTOWKOCTH Orpa)<Ialomie KOHCTPYKIHH, B KOTOPOH
yCTaHaBJIMBAINCH KaOeJIbHbIE MPOXOJIKH, COCTaBIsLI He MeHee El 150.

CxeMa pacrioioKeHHs TEPMODIIEKTpHUECKHX MpeoOpazoBatenei (TOII) Ha kakaoM u3 00pasoB KabelbHBIX
MIPOXOJIOK ¢ HE0OOTPEBaEMOM CTOPOHBI TPECTaBIICHA HA PUC. 2, OOIIMIA BU 00pa3oB KaOEIbHBIX MPOXOJIOK C HE000-
rpeBaeMoi CTOPOHBI Mepe/l IPOBEICHUEM UCTIBITAHUI PEICTABICH HA PHC. 3.

TemmepaTypHbIil peskUM U HU30BITOYHOE JABJICHUE B OTHEBOWM KaMepe IMPH MPOBEACHUM HCIBITAHUA COOTBET-
cTBoBasM Tpebosanusm [10,11], npuBeaeHHBIM B TabiuLe.
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Puc. 2. Cxema pacnonoxenus TOII Ha HeoOorpeBaeMoi Puc. 3. O6uwmii Bua 00pa3ioB KabeIbHbBIX
moBepxHOCTH oOpasma. TOII 1-6, 8-13, 15-20, 22-27 —B rodpax, Ha MIPOXOJIOK C HEOOOTpEeBaEMOI CTOPOHEI
paccrostanu 50 MM OT He0OOTpeBaeMOl TOBEPXHOCTH MPOXOIKH; nepen NpOBEACHUEM UCIIBITAHUN

TOI1 7, 14, 21, 28 — BHyTpH IyuKa kabenei Ha paccTostHAN 50 MM
0T HeoOorpeBaeMoit moBepxHocTH npoxojku; TOII 29 — 40 — Ha
HeoOorpeBaeMoii MIOBEPXHOCTH MaTepraia KabeIbHOW IIPOXOAKN

Tabnuya. TeMniepaTypHBIii pe;KUM B IIe4H H H30BITOYHOE JaBJIeHUE
no TOCT 30247.0-94 [10] u TOCT 30247.1-94 [11]

Ne ni/m Hynkr mo T'OCT HaumeHnoBanmue 3Hauyenue napamerpa, Ila
napamMerpa no 'OCTy DakTHYeCKOe
1. nm. 6.1, 6.2 TemneparypHblii T B npenenax HopMm
TOCT 30247.0-94 PEXHM B TICTH T-To=3451g (8t +1)
2. m 4.2 JlaBnenue B ey

I'OCT 30247.1-94 (10+2) 9...11)

B xoze ucnpITaHus B COOTBETCTBHH C TPEOOBAHUSAMU [6] KOHTPOIHPOBAIKCH CIEIYIONINE TPEACTBHBIC COCTO-
SIHUS:

- TIOTeps IEIOCTHOCTH MaTepuana kabensHo# mpoxoaku (E) B pesynpraTe 00pa3oBaHus B KOHCTPYKIIUH 3a/1e-
JIOYHOTO MaTepualia CKBO3HBIX TPEIIUH WM OTBEPCTHH, Yepe3 KOTOPbIe Ha He00OrpeBaeMyIo MOBEPXHOCTh IPOHUKAIOT
MPOJYKTBI TOPEHUS U TLIAMSI;

- MOTEPS TETUIOU30JIMPYIONIEH CIOCOOHOCTH KabenbHOM mpoxoku (I) BeaencTBre MOBBIICHHUS TEMIIEPATYPhI
Ha HeoOorpeBaeMol TOBEPXHOCTH 3a/I€JI0YHOTO MaTepuana 6onee ueM Ha 140°C.

Pe3ysibTaThl NPOBEICHHBIX HCCJICA0BAHUI

[Ipu wcnbITaHNY HA OTHECTOMKOCTH 110 NPU3HAKY MOTEPH 1IEIOCTHOCTH Marepuala kabenpHoi mpoxoaku (E) B
pe3ynbTare 00pa3oBaHUsl B KOHCTPYKIIMHM 33JIeJIOYHOT0 MaTepHasla CKBO3HBIX TPEIIMH WIIM OTBEPCTHH, Yepe3 KOTOophIe
Ha HeoOOorpeBaeMyro MOBEPXHOCTh MPOHUKAIOT NPOJYKTHI TOPEHUS W TIaMsi, HaOJII0asIcs NPOPhIB IUNIAMEHH ¢ HE00o-
rpeBacMOoil CTOPOHBI;

- Ha 5 MUHYTE NPOBE/ICHHS HCIIBITaHUH — y oOpasua Ne 1;

- Ha 6 MUHYyTE — y oOpasma Ne 3;

- Ha 14 MuHyTe — y Matepuaia obpasma Ne 2;

- Ha 142 munyTe — y 0o6pasia Ne 4 (Hilti), cm. puc. 4.
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[Ipu ucnpiTaHUU HAa OTHECTOMKOCTH IO MPHU3HA-
Ky MOTEPH TEIUIOU3OJIUPYIOIIEH CHOCOOHOCTH KaOelb-
HOHM npoxozaku (|) BcrencTBre MOBBILICHHUS TEMIEpaTy-
pBl Ha HeoOOrpeBaeMoll MOBEPXHOCTH 33/I€JIOYHOTO Ma-
Tepuana Oosee yem Ha 140°C HaOiomanoch MpeBbIIIe-
HHE KPUTHYECKOTO 3HAYCHHUSI TEMIIEPaTypbl HA HE00o-
rpeBaeMOi OBEPXHOCTH:

- Ha 5 MuHYyTE — y 0Opasma Ne 1;

- Ha 6 MUHYyTE — y oOpasma Ne 3;

- Ha 12 MuHyTE — y 0Opazma Ne 2;

- Ha 108 muHyTE — y 00pasia Ne 4 (cm. puc. 5).

Pe3skoe CHIDKEHHE TETIOU30IMPYIOIIUX
CBOWCTB 3aJI€JI0YHOTO MaTepuana obpasua Ne 4 HaOrO-
nanock B paiione 99-101 muH. OT Hauama OrHEBOrO BO3- Puc. 4. [IpopbIB IIaMeHn Ha HEOGOTPeBaEMOil
ACHCTBHUS. MOBEPXHOCTH 3aJI€JI0YHOI0 MaTepHaia oopasiia Ne 4
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Puc. 5. I'paduk n3MeHEHHs TEMIIEPATYPHI HA HEOOOTPEBAEMOI IOBEPXHOCTH KabenpHOoU mpoxoaky Hilti
(Bpems Hauaa ucnbitanust — 10:45:59; Bpems okonyanus ucnbitanust — 13:05:00)

Pe3ynbTaThl IPOBEACHHBIX MCCIIEAOBAHUI MOKa3aiM, 4To KabelbHas MPOXOJKa, BBIIOJHEHHAs U3 TepMopac-
HMIMpSIONIEHCS POTHBOMIOKAapHOH NeHbl (oOpaser] Ned), UMeeT BBICOKHE IpeesIbl OTHECTOWKOCTH 110 npu3HakaMm E u |
(E 142/ 1 108, El 108) u, cienoBaresibHO, MOXKET MCHOJB30BATHCSI B KAUECTBE MaTepHana MPOXOAOK MPH MPOKIaIKe
KaOEeJIbHBIX M3JIENTNA. DTO NOATBEPXKIAETCS TAKXKE CTAHAAPTOM OpraHu3anuu [12], B KOTOpOM paccCMOTPEHBI OCHOBHBIE
IpaBWia MPOEKTUPOBAHM M MPOU3BOJCTBA pabOT ¢ NMPHMEHEHHUEM IPOTHBOIOKAPHBIX MAaTEpHAJIOB M M3JIENUH, HC-
MOJIb3YEMBIX B CHCTEMaX NPOTHUBOIOXKAPHON 3aIUTHI.

B Toxe BpeMst ObIJIO BBISBIEHO, YTO IPOTHBOIIOXKApHAst IIEHA HE B ITOJIHOH Mepe o0ecIieuuBaeT repMeTH3aINIo
(3aKymnopKy) mycToT B Todpax ¢ HPOIOKEHHBIMI BHYTPH HUX KaOSIbHBIMH M3IEIUSAMHU OT IIPOHUKHOBEHHS POIYKTOB
TOpEHUs M3 OTHEBOIl KaMephl Ha HeoOOrpeBacMylo IMOBEPXHOCTD 3aJelKH, 0COOCHHO NPH NMPOKIaiKe Kadeye, pacio-
JIOKEHHBIX B Iydke (puc. 6 rpaduk g TIII 28), aro TpeOyeT manpHEHIINX UCcCIeI0BaHNi TaHHOTO THTIA TPOXOIOK.
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Kak cnemyer u3 puc. 6, 3¢ deKT 3aKymopKy MyCTOT B MOJUMEPHOU TOppUpoBaHHOMN TpyOe (Todpe) ¢ mpoio-
KCHHBIMU BHYTpPHU Hee KaOCTbHBIMH U3JICITUSIMHU 33 CUCT BCITyYUBAHHS MPU HATPEBE TCPMOPACIIUPSIONICHCS MPOTUBO-
MOYKaPHOW TEHBI MPOSIBISICTCS JOCTATOYHO HeomaHOpoaHo. HaubGonbmias 3¢ hekTHBHOCTh paboThl MaTepHaia 3aJeiKu
IO 3aKYMOPUBAHHIO UMEIOIIUXCS BHYTPU TOPPHI MyCTOT B pe3yJbTaTe BCIYYMBAHUS HAOIIIOACTCS B JUANIa30HE BpeMe-
HU OT 46 MUH. 10 92 MUH. OT HaYaa OTHEBOTO BO3JCHCTBUS Ha KaOCIBHYIO MPOXOJIKY.
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Bpems

Puc. 6. ['padux m3MeHEHNS TeMIIepaTyphl Ha 00pa3nax KaOeIbHBIX U3ICIIHHA,
MPOJIOXKEHHBIX B KabenbpHoM nmpoxoke Hilti
(Bpewmst Hauana ucnbitanus — 10:45:59; Bpems okonuanus ucnsitanus — 13:05:00)

BriBoaBI

Pe3ynbraTel MpoBeEHHBIX MCCIEOBAHUI MOKa3aiH, YTO KabelbHas MPOXOJKa, BHIIIOJHEHHAs U3 TepMopac-
HIUPSIOIIEHCS] TPOTUBOIIOXKAPHOI TIEHBI, UMEET HEOCIIOPUMOE MPEUMYIIECTBO MO MPU3HAKAM IOTepH TEIIOU30JIUpPY-
torrieii criocodnoctu (I) u motepu nenoctHocTr (E) mepes kabeabHBIME IPOXOJAKAMH, BBITIOJHEHHBIMU U3 OTHECTOMKOMN
MOHTa)XHOH «p030B0i1» meHsl. IIpu 3TOM o4YeHb HHU3KHE Mpeensl orHecToiikoct o E u I, momydenHsle s kabenb-
HBIX MPOXOJIOK, BBITTOJIHEHHBIX U3 OTHECTOMKON «pO30BOI» MOHTaXHOU MEHbI, TO3BOJISAIOT CI€JIaTh BHIBOJ, YTO JaHHBIHN
cnoco0 3a/enku KaOeIbHBIX MU3IETUil B MpoeMax MPOTHBOMOXKAPHBIX mperpay pasmepoM 300x300 MM u Gostee HElb3s
NIPU3HATh yJOBJIETBOPUTENLHBIM. [10-BHaMMOMY, orHe3amuTHas 3P PEKTHBHOCTh OTHECTOMKOM «pO30BOI» MOHTAKHON
NIeHbl B HANOOJBIIEH CTENeHH MPOSBISIETCS TOJBKO ISl TEPMETH3ALUH ILEJICBBIX OTBEPCTHI, B KOTOPBIX HOIEpEYHbIE
pa3Mepsl LIEIEBOr0 OTBEPCTUSI MHOTO MEHBIIE YEM TOJILIUHA OTPaKAAIONIEH KOHCTPYKLIUU.

Br100p npaBmitbHOTO peleHus i1l 00ecriedeHns] OTHECTOMKOCTH TIPOTHBOIIOKAPHBIX MPETpajl ¢ HOPMUPOBAH-
HBIM TIPE/IEJIOM OTHECTOWKOCTH TPH NMPOKJIAZKEe HHKEHEPHBIX KOMMYHUKAIMH SIBISETCS BAXXHOW 3a1aueid, TpeOyromen
HaJIMYMsl Y TIPOSKTHPOBIIUKOB M MCIOJHUTENEH padoT orpeneneHHbIX 3HaHui K ombita. [logobpare nmpaBmiibHOE pe-
IIEHHE TTOMOTAeT HOPMAaTUBHAS JTOKyMEHTAIWA, pa3padaTbiBacMas B TOM YHCIIE IPOU3BOJUTEISIMA IPOTHBOIIOKAPHBIX
MaTepHaIoB U U3JIEIINH, HAITpUMEp, CTaHAapT opranmu3aryu [12].

JlaHHBIN TOKYMEHT YCTAHABJIMBACT, BO-NIEPBEIX, TPEOOBAHUS K MaTepHajaM M HM3ENNSAM, BBITYCKaeMbIM MpPO-
MbIIeHHBIM criocoboM AO «Xunru ductpuoOstonn JIT/]» u npuMeHseMbIM B KOHCTPYKIHSIX KaOEeNbHBIX MPOXOJIOK,
MIPOXO/IOK TPYOOIIPOBOIOB, BO3AYXOBOJOB, T€PMETHYHBIX KaOEIbHBIX BBOJOB, & TAK)K€ OTAEIBHO IPH BBIIOJHEHUHU
paboT o repMeTH3alyy MIBOB, CTHIKOB, YIUIOTHEHWH W OTBEPCTHH B CTPOMTENBHBIX KOHCTPYKIHSAX, a BO-BTOPBIX, Me-
TOJBI KOHTPOJISI Ka4eCTBa, IpaBHiIa MPOSKTUPOBAHUS U NMPOU3BOJCTBA PabOT ¢ MPHUMEHEHUEM JaHHBIX MaTepuajoB U
W3EIMH B CHCTEMaxX MPOTUBOIIOXKapHOH 3aiuThl Hilti.

Crangapt opranuzaiuu [12] momoraer monoOparb cepTH(HUUHMPOBAHHBIE MPOTHUBOIOXKAPHBIE PELICHHUS NPU
BBINIOJTHEHNH Pa0OT 1O NPOTHBOIIOKAPHON 3alMTE Ha JIIOOOM 3Tare >KU3HEHHOTO IUKJIA 00beKTa (IPOEKTHPOBaHHUE,
CTPOUTENBCTBO, IKCILTYaTaLIHs).
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METO/J SBI JJ1s1 ONPEAEJEHUS ITOKAPHO-TEXHUYECKUX XAPAKTEPUCTHUK
JAEPEBAHHBIX KOHCTPYKIIUU C OI'HE3AIIUTHBIMU JIAKAMU

Paccmotpeno npumenenue merona SBI muis onpeneneHus nokapHO-TEXHUUECKUX XapaKTEPUCTUK JIEPEBSHHBIX
KOHCTPYKIIMI ¢ IPUMEHEHHEM OTHE3alUThl B BUJE KHUAKOI0 HATPUEBOTO CTEKJIa M KapOaMumodopMaibIeruHoH cMO-
nbl. [IponsBeseH aHamM3 MOJYYEHHBIX PE3yJIbTaTOB W CPABHEHHE NMPHUCBOSHHOTO Kilacca MOXKapHON OMAacHOCTH IO €B-
POTENCKUM HOPMATUBHBIM JOKYMEHTaM U HEKOTOPBIMH M0KaPHO-TEXHUYECKUMHU XapaKTepucTukamu B PO.

KaioueBble ci1oBa: 1oskap, orHesaminTa, OrHECTOMKOCTh, MeTol SBI, nepeBsiHHbIE KOHCTPYKIHH.

M. V. Gravit, M. O. Yuminova, Ya. B. Simonenko

SBI METHOD FOR DETERMINING FIRE-TECHNICAL CHARACTERISTICS
OF WOODEN CONSTRUCTIONS WITH FIREPROOF VARNISHES

This article provides a brief overview and SBI method usage analysis for determination of fire-technical char-
acteristics of wooden structures using fire protection in the form of liquid sodium glass and urea-formaldehyde resin.
The analysis of the results obtained and a comparison of the assigned fire hazard class according to European standards
with some fire-technical characteristics in the Russian Federation are carried out.

Keywords: fire, fire protection, fire resistance, SBI method, wooden structures.

© I'pasur M. B., FOmunoBa M. O., Cumonenko f1. b., 2019
25


http://docs.cntd.ru/document/902111644

[IOXXAPHA ST U ABAPUITHASI BE3OITACHOCTbD

BBEJIEHUE

B Hacrosiee BpeMst HOpMaTHBHBIE TOKYMEHTHI PD 1 eBporeiickux cTpaH, perinaMeHTHPYIOIUE Kilace HoXap-
HOHM OIACHOCTH, Pa3JIMYHBI B ONPEAEICHUH MTOKapHO-TEXHUIECKUX XapaKTEPUCTUK MaTepHaloB. B cBs3u ¢ 3TnM, rap-
MOHU3AILUS €BPONEHCKUX M OTEUYECTBEHHBIX HOPM B 00JIaCTH IOKapHOW 0€30MaCHOCTH MO3BOJIUT KOPPEIMPOBATh Xa-
PaKTepPUCTHUKH, HEOOXOAUMBIC [Tl YCTAHOBJICHHUS KIIacca MIOKapHOU OMACHOCTH CTPOUTENBHBIX MaTepHanoB [1].

TpynHOCTB IEpexo/a 3aKII09aeTCs B OTCYTCTBUH aHAIOTOB €BPOICHCKUX HOPM B POCCHHCKHX HOPMATHBHBIX
nmokymenTax [2]. HecMotps Ha oOmine moaxoabl K KpUTEPUSAM OTHECTOMKOCTH KOHCTPYKIUI M UCTIBITAHUSAM, €BpOIICH-
CKHE HOPMaTHBBI JAaIOT BO3MOXHOCTb 00JIee TOYHO PacCUNTaTh CONPOTHBICHNE KOHCTPYKIUH U MIPUHITH ONTHMAIIbHbIC
3HAUEHHMS NPEJEIOB OTHECTOMKOCTH ISl POSKTHPOBAHNUS.

st ycTaHOBIIEHUSI COOTBETCTBUSL MEXAY €BPONEUCKMMM M POCCHUMCKMMH KJIacCaMM IOXKApHOM ONAcHOCTU
HYKHO BBLIEIUTH AJIS MOCIEAYIOIIEro aHalIn3a Te MOKa3aTeNn MOXKapHOM OMacHOCTH, KOTOPhIE AT CXO0XKHUH pe3ylb-
TaT KOJIMYECTBEHHOTO COMOCTABIICHHUS B YCIOBHUSIX CTAHIAPTHBIX HCMBITaHui [3].

OnuH M3 METONOB ONpEJENICHUs MOKapHO-TEXHUYECKHX XapaKTEPUCTHK MaTepuaja U OTHECEHHs K Kiaccy
noxapuoii onacHoctu — merox SBI (Single Burning Item) [4], siBistetcst mexayHapoaabiM ctangaptom EN (European
Norms) B Espomneiickom Corose ¢ 2002 roga s knaccudukarmmu EN 13501-1.

Kak pesynbrar yHH(UKAIUU METOJOB HCIBITAHUMA, JaHHBIA METOJl HANpaBJCH HA rAPMOHM3ALMIO €BPOIEii-
CKMX HOpPM, HECMOTPSI Ha MMEIOLINECS BHYTPUIOCYJapCTBEHHBIC HAIIMOHAIBHBIC PAa3lIMUMsl ISl OTACIBHBIX CTPAaH H
CO3JIaHUS €IMHOTO €BPONEHCKOTO PhIHKA CTPOUTEIBHBIX MaTEpHaNoB [5].

JlaHHBII MeToq mpearnosaraeT MIMPOKHH CIIEKTP OMNpPENENICHNsT €BPOIEHCKOro Kiacca MOXapHOW OMAaCHOCTH
CTPOUTEIBHBIX MaTepUalioB (THIICOKAPTOH, MHHEpAIbHAs BaTa, JPEBECHHA C IPUMEHEHHEM OTHE3AIINTHI U 0e3, 00iu-
LOBOYHBIE MaTepuaisl) [6]. He ncmonp3yercs i ycTaHOBIGHHs €BpOKJIacca HAIONBHBIX MOKPBITHI, KaMHs, OETOHa,
HEKOTOPBIX CHHTETHIECKUX TTOJIMMEPOB.

B mertone paccmaTpuBaroTCs J1B€ MOJACUCTEMBI CTPOUTEIBHBIX MaTepHAIIOB — IIepBast Ul CTPOUTEIBHBIX U OT-
JIEJIOUHBIX MAaTEpUaNIOB, BTOPas I HAMOJIBHBIX HOKPHITHH. [ocHCTeMBI BKIIIOYAIOT CEMb KJIACCOB MOYKapHOH OMacHO-
cti oT A (Heroprouue marepuansl) 10 F [7]. Metoa SBI ucmonbs3yercs i onpeesieHus] BCeX KJIacCOB CTPOUTEIILHBIX
U OTAETOYHBIX MaTepuanoB, kpome Al, Eu F.

Kitaccudukaums Meroaa AeIMTCS Ha TPU YacTH: Kiaccu(UKalus HA OCHOBE BBIJCICHUS Tellia (pacrnpocTpa-
HEHHUE IUIAMEHH), KJIaCCU(HUKALUS MO JBIMOBBIJICNICHUIO U KIAacCH(UKALUS 10 ONPEACICHUIO CBOMCTB Karejib IpH r'o-
PEHUM WM TIJIaBJICHUH MaTepuaa.

B nannoit pabote meton SBI paccmoTpen st onpeneneHus MokapHO-TEXHUIECKUX XapaKTePUCTHK JepEBsH-
HBIX KOHCTPYKIMH C IPUMEHEHHEM OT'HE3AIINTHBIX HOKPHITHI B BUAE XHIKOTO HATPHEBOTO CTeKJIa U Kapoamunodop-
MaJIb/IETUAHON CMOJIBI.

KpurnuecknMu HemocTaTkaMu AepeBa sIBISIOTCS HU3KAash OTHECTOMKOCTH M JIerKasi BociuiameHsieMocts. Hesa-
IIUIICHHBIE IePEeBSIHHBIE KOHCTPYKIIMH OTHOCSTCA K Kilaccy moskapHoi ormacHoctr KMS (roprouects 4, BocmameHs-
emMocTs B3, neiMoo6pa3zyromas cioco6HocTh [[3, TokcnmuHocTh T4, pacnpoctpanenue miamenu PI14), u He moryT npu-
MEHSTHLCS B BHICOTHOM CTPOUTENBCTBE [8].

Jlist CHIDKEHUS T0YKapHO# OMAaCHOCTH JIEPEBSHHbIE KOHCTPYKIMH JOJDKHBI OBbITh 00paboTaHbl pa3iMyHBIMU
CPEICTBaMU OTHE3AITUTHI, YTO MTO3BOJIHUT MPUMEHSThH AEPEBO KaK CTPOUTENIBHBIN MaTepHal Ui BRICOTHBIX 31aHuil [9].

METO/J

Meton SBI npeamonaraetT oMHOCTOPOHHEE OTHEBOE BO3ICHCTBHAE HA BHEIIHIOK IMMOBEPXHOCTH MEJIO0ro o0pasma
KOHCTPYKIIUH.

MmuranyuonHast MOENb UCIIBITAHUS MPEACTABIsET cOO0H 3aMKHYTOE NMPOCTPAHCTBO (KOMHATA) C €IMHUYHBIM
NCTOYHHKOM BOCIUIAMEHEHHMS (Ta30Basi TOPENKa) B OJJHOM U3 YIJIOB M BHITSDKHON CHCTEMOH € IaTYMKaMHU OTCIIEKHBAHHS
nokasareneil. Ha marepuan nanpasnsercsa miams BenuuuHoi 100 kBt B Teuenue nepseix 10 munyTt, 3atem 300 kBt B
TeueHue caenyronmx 10 munyT [10].

IIpu ucnbITAaHUU ONPEAEIIAIOTCS TI0KA3aTeNU MOBeIeHHsI MaTepralia (pacxo/1 KHCIOpO/a, BEIXO THOKCH/IA YT-
JIepo/ia, TIoKa3aTeNny TeMIeparyp), KOTOpble MOTYT OBITh HCIIOJb30BaHbI Ul pacyera MapaMeTpoB, KIACCUPHULIUPYIO-
LIMX MaTepual.

IMapamerpsl knaccupuKanyy AT HOJIHOMACIITA0HOE MPECTaBICHHE O IMHAMUKE PAa3BUTHS T10XKapa, BKIIO-
Yaroliee TEIUIOBBIJEIICHNE U IIMOOOPa3yOIyI0 CIOCOOHOCTS.

THR — ob6mee TemoBeiienenne (M/Ik) — o0Imee KOJMYECTBO Telwia OT TOpEHHs 00pasiia, BBIIACISEMOE 3a
nepBbie 600 ¢ BO31EHCTBUS TJIaMEHHU OCHOBHOM FOPEJIKH.

HRR — ckopocTs TemnoBbiaenenns (KBT/M%) — cKOpOCTh BIIEICHHS TEIIa OT FOPEeH s 06pasia u razoo0pas-
HOT'O TOIUIMBA B TOPEJIKE.

FIGRA — unnexc ckopoctu pasButus noxapa (Br/c) — MakcuManbHOE 3HaU€HHE CKOPOCTH TETUIOBBIICICHHS
OT TOpeHus 00pa3ia, OTHECEHHOE K MPOJIOJDKUTEIEHOCTH TeIUIOBBIICIICHHS.

TSP — o6uiee ABIMOBBICICHHE (M) — BENUUHHA, XapPaKTEPU3YIOIIas 00IIee IHIMOBBIICICHHE B IPOLIECCE TO-
peHwust oopasia 3a nepebie 600 ¢ BO3IEHCTBUS TNIAaMEHU OCHOBHOM (TJIABHOM ) TOPEIIKH.

SMOGRA — HHIEKC CKOPOCTH IBIMOBBIIETICHHS (M%/c?) —~MaKCHMAIIbHOE 3HAYCHHE TOKA3aTelIsi CKOPOCTH bl
MOBBIZICTICHUS OT TOpeHHst 00pasiia, OTHECEHHOE K MPOIOIDKATENFHOCTH IIMOBBIACTICHHS.
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LFS — 6okoBoe pacripocTpaHeHUE TUIAMEHH — JUIMHA, HA KOTOPYIO PacIpOCTpaHseTCs IaMst O IHPOKOMY
(dparmenTy obOpasia.

[To pe3synbTaTaM MOXKHO OXapaKTepU30BaTh CKOPOCTb PAa3BUTHS I0Kapa U KPUTHIECKUH TEIIIOBOM MOTOK,
MIPUCBOUTH MaTepHay KJlacC MOXKapHOH omacHocTy 1o kiaccudukanuu EN 13501-1 [11]. Anroputm npucBoeHus
CKJIJIbIBAETCSI U3 TPEX COCTABIISIONIMX:

1. Knaccudukaius Ha OCHOBE BBIACICHUS TEIUIa M3/CIH, pacupocTpaHeHus iamenn, A-F (prcBanBaeTcs
ucxos u3 mapametpos FIGRA, THR);

2. JlomomHuTenpHas KiIaccH(UKAIW IO JHIMOBBLACICHUIO, S1-3 (mpucBamBaeTcss MCXOIS W3 MapaMeTpPOB
SMOGRA, TSP);

3. JlomonHuUTEIbHAS KIacCHPUKAIMS 10 00pa3oBaHus TOpSMUX Karens/dactuil, d0-2 (mpucBanBaeTcst UCXOIst
13 00pa30BaHMs rOPSIIIKMX Karesb/dacTul] B Tedenne 600 ¢ pu npoBeIeHUN UCTIBITAaHHS).

B nanHOi1 paboTe paccCMOTpEHBI T0KapHO-TEXHUIECKHE XapaKTEPHUCTHKH AEPEBSIHHBIX KOHCTPYKIHMH C IpUMe-
HEHHEM OTHE3aIlUTHI, OIIpeAeIeHHbIE C TOMOLIbI0 MeToa SBI.

OO0pa310M UCTIBITAaHUS CIYXKAT IIUTHI U3 IepeBa (mopoaa cocHa, 1 copT, BiaxHocTh 8-10%), pasmepamu 1,5 x
0,5 u 1,5 x 1,0 M, 0Opasyromue Mexxay coboit yrom 90°.

Puc. 1. O6pazern ucrbITaHAS Puc. 2. O6pa3ern ucnbITaHASA IPU OJHOCTOPOHHEM OTHEBOM BO3JICHCTBUU

Bunps! ucnonb3yeMoi OrHe3aliyTh:

1. XKunxoe natpueBoe crekio — ['OCT 13078-81, BOAHBIN mIeNOYHOW pacTBOp CHJIMKATOB HATpHUSA
Na,O(SiOy)n, Bs3kas cyOCTaHIMS CEPOro WM OKEATOro Iera 0Oe3 mpumecedl. [lpuMmeHsercs  Kak
MHOTO(YHKIIMOHAJIBHOE CPE/ICTBO, 00aAaeT XapakTepUCTUKAaMH aHTHCENTHKA, aHTUCTATHKa, TEPMOU30JISITOPa, NMEET
CIOCOOHOCTh IMOJHOCTBIO 3alIOJHATH HEPOBHOCTH MaTepuaioB. Tak jxe obecredrBaeT IOBBINICHHE OTHECTOHKOCTH
00paboTaHHBIX MaTepHaoB, KOTOPOE 3aBUCUT OT KOJIMYECTBA HAHOCHMBIX cJI0eB. PacTBOp Ha OCHOBE HEOPTaHUYECKHUX
KOMITOHEHTOB.

2. Jlak Ha ocHOBe KapOaMuao(popMalibAETUAHON CMOJIBI — OJHOPOAHAs CyCIIeH3Msl OT Oenoro 1o OieaHo-
JKENITOTo IBeTa 0e3 MOCTOPOHHMX BKJIroYeHWH. [lox BO3JeWcTBHEM OTHS CJIOH OTHE3alIMTHOTO HMOKPHITHS HauWHAeT
00yrIMBaThCS U NPEOOpEeTaeT CTPYKTYPY MEHOKOKCA, 3alIMTHOE MOKPBITHE HE JIOMYCKAeT K IMOBEPXHOCTH Marepuaia
JIOCTYI KHCJIOpOJa, TakuM o0pa3oM mpersiTcByeT mpoueccy ropenus. CycrneH3uss Ha OCHOBE OPraHMYecKHX
KOMIIOHCHTOB.

PE3VYJIbTATBI
Tabnuya Ne 1. CpaBHHTedbHasI TA0JIM1a TapaMeTPoOB KaaccuuKauu HCIBITAHUS 00pa3loB
¢ MpUMeHeHneM CPeJCTB OrHe3auuThHI MeTo1oM SBI
W COMOCTaBJIEHHE C IPYTHMH MeTOIaMH OTpeeTHHUS KJIacca MoKapHoi 0NacHOCTH

Oopazen Ne 1. Oopasen Ne 2.
Komno3unus Ha ocHOBe skuakoro | Jlak Ha ocHoOBe kapOaMna0(opMaIbIerHIHOMH
, HATPHUEBOro cTeka (3 cjaos) cMoJbI (3 caost)
Pacxon na muur (/) 336/ 346 486/ 393
00JBIION / MaJBIi
FIGRA o2 M 268,63 76,40
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Oopazen Ne 1. Oopazen Ne 2.
Kommno3unms Ha ocHOBe :KkuAKoro | Jlak Ha ocHoBe kKapoaMuI0(hopMaIbIeTHTHOMH
HATPHUEBOro cTekia (3 cjaos) cMoJbI (3 ciost)
- HH/IEKC CKOPOCTH pa3BU-
Tus noxapa (Bt/c)
FIGRA ¢4 mux (B1/c) 268,63 74,76
THR 600
- 00IIIee TEIJIOBBIICIICHUE 20,101 11,70
(M/Lx)
SMOGRA
- HHAEGKC CKOPOCTH JIBIMO- 15,82 32,93
BBIIEICHIS (M2/C?)
TSPeooss
- 00111€€ ABIMOBBIIEIICHUE 163,13 152,91
9]
Fogroqecn, (xmacc mosxap- HI (KMO) T'1 (KM1 mm KM2)
HOM onacHOCTH B PD)
Il(nacc cornmacHo EN 13501- D s2 do Cs2do

[anee, npoBeJeH CPaBHUTEJIBHBIN aHAIN3 Ipa)MKOB 3aBUCHMOCTH MapaMeTPOB KJIaCCU(HUKALUK OT BPEMEHH.
I'pacdukn npencrasneHsl Ha puc. 3—7.

Ha puc. 3 u3o0paxeH rpaduk 3aBUCUMOCTH WHJIEKCa CKOpocTH pa3BuTus mnoxapa FIGRA (Bt/c) ot Bpemenn
(c). B xone cpaBHEHHS! yCTaHOBJICHO, YTO HMHJEKC CKOPOCTH Pa3BUTHS IOXKapa MMEET CKauKOOOpas3HBIH Xapakrep.
3alMTHBINA CIIOM XHUIKOTO CTEeKJIa B cirydae oOpasia No 1 He gaeT BO3MOKHOCTH Pa3BHTHS BBIICICHUS Teruia, rpaduk
MOKa3bIBaeT HeOOMbIIOH ckadok (360 c), MIaBHO YMEHBIIAIONIMICS B Ba pa3a ¢ HeOOMbIIUMH Koebanusamu. ['padpuk
obpasma Ne 2 Ha 360 c nmemaeT CKadyok OT HyJI M Jajee TPAaKTOPOTPHS HMEET CTaOMIbHOE 3HAUYEHHE C MaJIbIMH
kosnebanusmu (ot 46 1o 97 Bt/c).

Ha puc. 4 npencraenen rpaduk 3aBucumocty obrero termosbaeneHus THR (M) ot Bpemenu (c). 'padu-
KH BceX OOpasIoB IOKa3bIBAIOT HPSIMO MPONOPLHOHAIBHYIO 3aBUCHMOCTD IOKa3aTels OOIIETO TEIUIOBBIACICHHS OT
Bpemenu. HaubouibIiiee TEIUIOBBIICICHHE YCTaHOBICHO it obpasiia Ne 1 (JKumkoe cTekiio) BClieACTBUE MOCTOSIHHOTO
TEIUIOBbIEICHUs. MeHblliee TeMI0BbIAEICHIE Ha0moaaeTcs B ciiydae oopasua Ne 2, COOTBETCTBEHHO, MEHbIIIAsl TEILIO-
Ta CrOpaHusl.

Ha puc. 5 npencrapnen rpaduk 3aBUCHMOCTH CKOPOCTH TerioBelaesneHnss HRR (KBT/MZ) ot BpemeHu (c). s
obpasua No 1 cKOpOCTh TEIJIOBBIACICHUS! TIOCTENIEHHO BO3PACTAET C TEYEHHEM BPEMEHHU BCJIEACTBUE HAarpeBa M ociiad-
JieHus 3aiuTHoro ciost. I'paduk obOpasia Ne 2 mokasbIBaeT, 4TO CKOPOCTh TEIJIOBBIACICHUS! MPSIMO IPONOPLIUOHAIBHO
YBEJIMUYMBAETCS BO BpeMeHu A0 1260 ¢ u 1anee yMeHbIIAeTCsl.

Ha puic. 6 mpezcraBieH rpaduk 3aBHCHMOCTH HHIEKCA CKopocTH apiMoBbitenerns SMOGRA (m%/c?) ot Bpe-
Mmenn (c). I'paduk aust o6pasua Ne 1 ¢ 540 ¢ mokaspiBaeT IMOCTENEHHOE IPHPAIeHne CKOPOCTH, BCIIEICTBUE pa3orpena
MTOBEPXHOCTH C TOCIEAYIOMHM yMeHbIeHHeM. [ paduk oOpasma Ne 2 mmeer ckadok ¢ 360 mo 420 c. Jlanee ckopocTh
JIIMOBBIICNIEHUS JIABHO YMEHbIIaeTcs 10 HyJist Ha 1500 c.

Ha puc. 7 npezcrasien rpadyk 3aBUCHMOCTH 06mero obpasosanns asiva TSP (M%) ot BpemerH (c).

g’gf] FIGRA (t)
YcnoBHble 0003HaYeHUs:
0 - 1 Obpaseu;
249 \\ —-— = -2 06pazeu;
198
148
\/’\ /J\ Py e NP SR
a7 0 ——
Pﬂ\‘ﬁ/f-\__-‘-/f ‘-—-‘-_-._--\_._..f--.__’____‘\
4-6 S— -

300 360 420 480 540 B600 660 720 780 &40 900 960 1020 1080 1140 1200 1260 1320 1380 1440 1500

Puc. 3. I'paduk 3aBucumocty noxkasaresst FIGRA ot Bpemenn
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(M THR (1)
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Puc. 4. I'paduk 3aBucumoctr nokasarernst THR ot Bpemenn

[KW] HRR (1)
'125 T T T T T T T

YecnoBHble 0603HaJYeHuq:
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Puc. 5. I'paduk 3aBucumoctyu nokazarenss HRR ot Bpemenu
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SMOGRA (t)
[m?/s7]
40
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Puc. 6. I'padux 3aBucumoctu mokazatenss SMOGRA ot BpemeHun
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Puc. 7. I'paduk 3aBucuMocTr nokazatens TSP oT BpeMeHH

Just o6oux oOpa3noB HabM0JaeTCs MakCMMalbHOE 00pa3oBaHHE JbIMA BCJIEACTBUE NPHUCYTCTBUSI B COCTaBe
OTHE3AIMUTHOTO MaTepraa OPraHUIeCKUX BEIIECTB.

HeobpaboTaHHBIM OrHE3aIIUTHBIMU COCTABAMHU M3AEIHSAM U3 JAPEBECHHBI C MUHUMAJIBHOW TOJIMHON 22 MM U
MHUHUMAJIBHOI TIOTHOCTBIO 350 Kr/M° MPUCBAUBAIOT KJIACC TOXKAPHOUW OMACHOCTH B COOTBETCTBHH ¢ Kiaccudukarueit
6e3 manpHeimmx wucnbitannid (CWFT). [ns crpourensHoit npeBecunsl (Tabmuma 1 IlpunmoxeHuss K perieHHIo
Komucenn 2000/147 / EC [12]) npucBoen kinacc D-s2, dO (HopmanbHoroprounii). [To nonoiaHnTensHON KitaccuuKanum
YCTaQHOBJICHO, YTO 3JIEMEHT KOHCTPYKIMH MOXKET BBIJIENSTh OrPaHHMYEHHOE KOJIMYECTBO IOPIOYMX Ta30B U HE JIOJDKEH
BBIJIEIIATD TOPSIIUE KATUTH WIIA YaCTHIIBL.

OrnesanutHas o0paboTka crmocoOHa TOBBICHTH KJIacC IOXAPHOW ONAcHOCTH JpeBecuHbl 10 B
(cmaboroprouwnii) [13].

BbIBO/IbI

IIpu npucBauBanum kiacca noxxkapHoit onacHoctu mo EN 13501-1 o6paser; Ne 1 He mporien o XapakTepHcTH-
ke FIGRA x xmaccy C (FIGRA g4 v« < 250 Br/c) mpu 3nadernu FIGRA ¢4 v = 268,63 B1/c. O6paser; Ne 2 He mpo-
men no xapakrepuctuke THR x kmaccy B (THR g5 < 7,5 MJIx) nipu 3Hauennn THR gogs= 11,70 MIxk.

ITo poccuiickuM HOpMaTHBaM JTaHHBIE CPEICTBA OTHE3AMIUTHI H3MEHSIOT KJIacC MOKapHOH OMTaCHOCTH MaTepu-
ama ¢ KM5 (mepeBsitnabie 00pa3isl u3 cocHbl) 10 KMO n KM 1umm KM2 (TouHee Kitacc onpeenuTh HEBO3MOXKHO, TT0-
CKOJIbKY HE M3BECTHBI [TapaMeTPBI 10 IbIMOOOPa30BaHHIO, TOKCHYHOCTH U T.JI.).
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EBpomnelickue HOpPMATHBBI HMCIOT 00Jice IIMPOKHH CIEKTP OMpPEICICHUS TOPIOYECTH, IMPOU3BOIUTCS
00s13aTeNIbHOE  TyOJIMPOBAHUE WCIBITAHUN HECKOJBKAMH METOAAMH, YTO JaeT BO3MOXKHOCTh OOJIEe TOYHOTO U
OOBEKTHBHOTO OIPENICITHUS KJIacca MOXKapHOH OTACHOCTH IO CPAaBHCHHIO C POCCHICKMMU CTaHmapTamu. HeoOxouMbl
MANBHCHIINEG WCCICMOBAHUSA JUIA ONPEJACICHUS BIUSHHUS pacxolJa CpPEICTB OTHE3alllUThl, HX THUIIOB IO
IUIGHKOOOPA30BaTeIsIM U BIUSHUS PELHECHTYPHOTO COCTAaBa Ha TOXKAPHO-TCXHHUYCCKUE XAPAKTCPUCTUKH, MOJTy4aCMBIC
meronoMm SBI.
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UHTEJUIEKTYAJIBHASI CACTEMA ONOBEIEHUS Y YIIPABJIEHUS DBAKYAIIMEN JIOJAEN
C NIPUMEHEHMEM BIM-TEXHOJIOT U1

[Ipoananu3upoBaHbl 0OOBEKTHI C MACCOBBIM IPEOBIBAaHMEM JIO/EH. YCTaHOBJIEHA OJHA M3 OCHOBHBIX MPUUINH
BO3HUKHOBEHUS YPE3BBIYAIHBIX CUTYyaIli Ha Takux oO0bekTax. [IpemnoskeHa HHTEIEKTyanbHas CHCTEMa OTIOBEIICHUS
U yIpaBJeHMs 3BaKyaluel jiroaei ¢ npumeHenreM BIM-MoznenupoBaHusi.

© Hamu @. A., Hluanosckutii I'. JI., JlutBunenko A. A., 2019
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KoaroueBble cjioBa: 00BEKTHI ¢ MAaCCOBBIM NPEOBIBAHUEM JIIOEH, CHCTEMa OIOBEIICHUS U YIIPaBICHHS 9BaKy-
areit mojeit, BIM — monenuposanue.

F. A. Dali, G. L. Shidlovsky, A. A. Litvienko

INTELLIGENT ALERT SYSTEM AND MANAGEMENT OF EVACUATION OF PEOPLE
WITH APPLICATION BIM-MODELING ON OBJECTS WITH MASS STAY OF PEOPLE

Analyzed objects with a massive stay of people. Established one of the main causes of emergencies at such fa-
cilities. An intelligent warning and evacuation management system using BIM - modeling was proposed.

Keywords: objects with mass stay of people, system of notification and control of people evacuation, BIM —
modeling.

HecmoTps Ha HEKOTOpPbIE SKOHOMUYECKHE TPYAHOCTH, B HACTOsAIIEE BpeMs B Halllel CTpaHe B KPYIMHBIX Topo-
JlaX U HacCeJIGHHBIX ITyHKTaX BEJETCS aKTUBHOE CTPOUTEIHCTBO PA3IWYHBIX 110 MacIITa0y U Ha3HAYEHHUIO IPa)TaHCKUX
(KHITBIX, OOIIECTBEHHBIX, aIMHHUCTPATUBHBIX) W MPOMBIILICHHBIX (IIPON3BOJCTBEHHBIX, CKIAJICKUX) 3AaHUH U COOPY-
KeHHH. MHOTHE M3 HHX OTHOCSATCS K KaTeropuu OOBEKTOB ¢ MaccOBHIM mpeOniBanue iromneit (MIL). AbcomroTHOE
OOJIBIIMHCTBO TAKUX OOBEKTOB SIBISIFOTCS. MHOTOSTaKHBIMH M MIMEIOT B CBOEH OCHOBE CIIOKHBIC KOMOMHHPOBAaHHBIC
00BbEMHO-TITAHNPOBOYHbIC ¥ KOHCTPYKTHBHBIEC PCIICHNUS, PEATH30BAHHBIEC C MCIIOIb30BAaHUEM THIIOBBIX W YHHKAIBHBIX
CTPOUTEIBHBIX KOHCTPYKINI U3 CTPOUTENIFHBIX MATEPHAIIOB C PA3IMIHBIMU CBOWCTBAMH IT0>KapHOH OITAaCHOCTH.

B ciiyyae BO3HUKHOBEHHS UpE3BbIUAMHBIX CUTYalli Ha TAKMX 00BEKTaX, 0COOCHHO CBS3aHHBIX CO B3PBIBAMH U
KPYIHBIMH TI0KapaMM, OpTaHU3alis CBOCBPEMEHHON IBaKyalluH JIIOAEH CTAaHOBHUTCSA YpE3BbIUaiHO MpoOiieMaTHIHOM.
DT0T QakT 00BACHACTCS PYHKIMOHAIBHOM crienn(UKOi 0OBEKTOB, CBSI3aHHOMN C BBHICOKOM KOHIICHTpAIMEH pa3InIHON
MOXKAPHOW HArpy3Kd Ha OrPaHUYEHHBIX IUIOMIAASX, OJOKMPOBKOW YacTH 3BaKyallMOHHBIX M aBapUHHBIX BBIXOJOB Ha
00BbeKTax BCIEACTBUE BO3JIEHCTBHS HA HUX U COOTBETCTBYIOLIME ITyTH 9BaKyalllK OMACHBIX (haKTOPOB I0XKapa ¢ KpH-
TUYHBIMH ISl )KM3HU M 3/10pOBbs JIIOACH MapaMeTpamu, a Takke Hed()(PEeKTHBHBIMH, C TOUYKH 3pEHHS CBOCBPEMEHHOI
9BaKyalluy, NEHCTBHUSAMHU JIIO/ICH pa3IMuHBIX BO3PACTHBIX IPYIIT M KATErOPHH MOOMIBHOCTH, IOCTOSIHHO WJIM BPEMEHHO
HaXOJSIIUXCS Ha 00bEKTax.

B xoze mpoBeIeHHBIX HCCIIEI0BAaHUH yCTAaHOBIICHO, YTO OJIHOM M3 OCHOBHBIX MIPUYMH TaKOW CUTYAIUN SIBIISCT-
cs1 HeBBICOKas 3(D(heKTHBHOCTH LIEJICBOTO IPUMEHEHHSI Pa3BEPHYTHIX HA OOJBIIMHCTBE 0OBEKTaX CHCTEM ONOBEIICHHUS
yHIpaBJIeHHUs dBaKyaruel iojei mpu noxape (COYD).

Hecmotpst Ha mmpokyto HOMEHKIaTypy coBpeMeHHbIXx COYD m mx pa3sHooOpasHble (QyHKIMOHAIBHBIE BO3-
MOYKHOCTH, 00€CIIEYMTh X BHICOKOI((PEKTUBHYIO PabOTY B YCJIOBHUSX YPE3BbIUAMHBIX CUTYAIUi Ha CIIOKHBIX O0BEKTaX
¢ MIUI He Bcerna ynaercs.

OfHUM U3 MOCTICIHUX U HAHOOJIee PE30HAHCHBIX MPUMEPOB Takoi MatodpdekTuBHON padotel COY D Ha 00b-
extax ¢ MIDJI sBnseTcss Tpareauss B TOProBoM IeHTpe «3uMHssI BUIIHS» B Kemeporo 25 mapra 2018 roxa, yHecmas
xu3an 60 genosek (puc. 1).

Puc. 1. TToxxap B TPK «3umuss BumHs», r. Kemeposo, 25 mapta 2018 r.

ITocne mannoit Tparenun MUYC Poccum ObUIM TPOBEACHBI IMOBCEMECTHO MAaCHITaAOHBIE TIPOBEPKHU MOKAPHOTO
COCTOSIHUSI KPYITHBIX TOPTOBO-Pa3BIEKaTEIFHBIX KOMIUIEKCOB M IpyTrux o0bekToB ¢ MILJI, pe3ympTaTramu KOTOPBIX CTa-
JIM TIPHOCTAHOBKH (DYHKIIHOHUPOBAHUS JTAHHBIX OOBEKTOB 0 MOJHOTO YCTPAHCHHS BCEX BBIABICHHBIX HEIOCTATKOB M
MIPUBEICHUS MTapaMETPOB MX MOKapHOH 0€301MacHOCTH K TPeOOBaHUSIM HOPMATHUBHBIX TOKyMEHTOB. OIHAKO, HECMOTPS
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Ha MacIITa0HOCTh NPOBEICHHBIX MEPONPHATHH, KapAWHAJIBHO NEPEJIOMUTh CUTYalUIO C MOXKapaMu Ha OOBEKTax C
MILJI He ynaetcs. Tonbko 3a mpomenmuii nocie noxapa B KemepoBo ros Ha MoJoOHBIX 00bEKTax ObLIO 3a(UKCUPO-
BaHO 70 KPYITHBIX MOXAapOB.

D¢ dexTrBHOE penieHne MpoOIeMbl CHIKEHHS TI0’)KapHOTO PUCKA, KOJIMYECTBA YEIOBEYECKUX KEPTB M Mare-
pHanbHOTO yuiepda TpedyeT MoucKa HOBBIX BHICOKOTEXHOJIOTHYHBIX PELICHUH M MOJX0/J0B, 00ECIICUNBAIONINX 3aLIUTY
nocerurenell 0ObEKTOB ¢ MacCOBBIM IPEOBIBAHUEM JIOJCH B IOJ[yaBTOMaTHYSCKOM M aBTOMATHYECKOM PEXHMAaX C
OTIEPATUBHBIM yYETOM TUHAMUKH PACIpOCTPaHEHHs OmacHHBIX (pakTopoB moxkapa (OPII) m MEHSIOMHMXCS MapaMeTpoB
00BEKTOB 3aINTEI.

B kax7IoM KOHKPETHOM cilydae HeoOXOAMMOE KOJMYECTBA 30H OIOBEIICHUS TOJDKHO (OPMHPOBATHCS IUHA-
MHYECKH C y4eTOM MacIiTa0OB M ONACHOCTH Pa3sBHTHS YPE3BBIYAHONW CHTyallMH M MHAWBHAYaJbHBIX OCOOCHHOCTEH
o0bekTa (HarmpuMep — MO3Ta)XKHO, HOCEKIMOHHO H T.I1.).

Hcxons w3 ykasaHHBIX TpeOOBaHHWIl, MOXHO cIeNaTh BBIBOJ, YTO COBpPEMEHHble M mnepcrnektiBHbie COYD
cIoKHBIX 00bekTOB ¢ MITJI noymKkHBI 001a1aTh COOCTBEHHBIMU WHTEJJICKTYaJIbHBIMU BO3MOXKHOCTSIMU KaK Ha ypOBHE
LEHTPAIBFHOTO YIPABJICHHs BCEi CUCTEMOM, TaK U Ha YPOBHE OT/ENBHBIX JaTYMKOB, [TOXKaPHBIX U3BELIaTeNCi U Jpyro-
ro OKOHEYHOro 00OpYHOBaHUs, 00BEMHEHHBIX MEXIY CO00H B €MHYI0 MHTEIJICKTYyalbHYI0 CaMOOPTaHU3YyIOUIYIOCS
CEHCOPHYIO CETb.

B xozme mpoBelCHHBIX HCCICIOBAHMN yCTAHOBJICHO, YTO IEPBHIM IIArOM B pealn3allil HHTEIUICKTYalbHBIX
COYD HOBOro MOKOJIEeHHsI, 00ECIEYNBAOIINX MAKCHMAIBHO MOJHBIA Y4eT 0COOCHHOCTEH (hYHKIMOHUPOBAHHS CIIOXK-
HBIX 1 MacmTabHBIX 00bekToB ¢ MILJI, momkHa cTaTh pa3padoTka mU(GPOBEIX MoAeNeH (IIUPPOBBIX JBOWHUKOB), CO-
MPOBOXIAIOIINX SKCILTYaTAHIO KaKI0r0 00BEKTa 3alUThl Ha BCEX CTAIUSX €ro )Xu3HeHHoro mukia (OKII).

B ocHOBY pa3pabOTKH ¥ HCIIOJB30BAHHS TaKUX
MoZele MoxkeT ObITh mnonoxkeHa BlM-texnomorus

(Building Information Modelling — wundopmarmontoe Moacucrema moHuTopMHTa Noacucrema
MOJICIIMPOBAHKE 37[aHHUN), MPEACTABIISAIOMAsT CO00 CO- | BIM-moaens = A KoHTpORA TpadiKa
BPEMEHHYI0 METOJOJIOTHIO CO3JaHUSl M HCIOJIb30BAHUS | oéverracmin
€IIMHOM, CTPYKTYpPUPOBAaHHOM M B3aHMMOCBSI3aHHON HH- AL
T = _ MOACMCTEMA YN PABACHUA
dopmanmonHoit Mozenu (BIM-mozmenn) o0bexToB 3amm — G
b1, iporieccoB ux JKII, BKiIouas pasinyHble Yype3BbIYAii- r MOHATOP HHTOM MOXapHOH q
dopmUpoBaHKA,
ubie curyanuu (UC) (puc. 2). .
MogudrKaumm n Il il
ITapameTpbl HaJEXKHOCTH U JKUBYYECTH BCEX ynpannewn  [QE PACTEIEEORIReE °“°”§§Q”j:;”j;":::““‘”°

KOMIIOHEHTOB U nojcucteM npepiaaraemoir COYD nosxk- EE I R I LR
HBI 00ecreuynBaTh e HOpMAIbHOE (PYHKIIMOHHMPOBAHUE B ‘ ‘
TEUYCHHUEC BCCI'O0 BPEMCHHU, HCO6XO,I[I/IMOFO JUIA 3aBCPUICHUA lMoacHcTema aBTOMATNHECKOro KOHTPOAIA M YNPaBAEHUA annapaTtHbiMK CPeaCcTBamm
9BaKyaluu HIOI[GFI u3 06T)eKTa 3AalIUTHI. prrl/le IIOKa3a- NOMAPHOMH CUrHANN3ALAM, OMOBELLEHUA, YNPaBAEHWA 3BAKYaLMEH, AblMOYAANEHUA
TENIM HAJEKHOCTH W XKHUBydecTH mpemtaraemoii COYD, ‘ o o o ‘
TaKXKe B MOJHOM 00BEMe JOJDKHBI COOTBETCTBOBAThH TPE-

AnnaparHoie AnnapatHeie
OOBaHUSIM HOPMaTHBHBIX JIOKYMEHTOB. e e e

cpeactea cpeacrea

TakuMm oOpa3om, MpUMEHEHHE Ha COBPEMEHHBIX
00BeKTax ¢ MaccoBbIM mpebbBanueM mojeit COYD Ha
ocHoBe BIM-monenmpoBanust u ¢ npearaeMpIMH CTPYK-
TYpPHBIMU U (YHKIIMOHAITBHBIMH OCOOCHHOCTSIMU JIOJDKHO
CHocoOCTBOBaTh 3HAYMTEIHHOMY IOBBIMICHNIO 3(dek-
TUBHOCTH TIPHHATHS YIPaBJICHYECKUX PEICHHUH 10 opra-
HHU3aIuH 0e30MacHOM 3BaKyalluy JIIOJEH U CIIaCEHHIO0 Ma-
TEpUaIbHBIX CPEICTB.

Puc. 2. CtpykTypHas cxema nepCcreKTHBHON
nHTeUIeKTyaabHol COYD 00BEKTOB C MaCCOBBIM
npeObIBaHUEM JTI0/ieil Ha ocHOBe BIM-monenn
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VK 004.4+519.6+614.842

I1. B. /lanunoe, M. A. Ko3znoea, A. B. Makapoea
®I'BOY BO HBanoBckas moxkapHo-cnacatenbHas akagemust [ TIC MUC Poccun

AHAJIN3 3AIIMINEHHOCTH B3PbIBOIIOKAPOBE3OITACHOCTH
BA3 U CKUIAJI0OB OITACHBIX BEHIECTB. AHAJIMTUYECKASI MATEMATHYECKASA MOJEJIb
PA3ZBUTHSA ®POHTA ITOKAPA HA HUX.

B naHHOI1 cTaThe paccMOTpeHa akTyaJbHOCTh MCCIIE0BaHMS MpoLecca Pa3BUTHS MOXKAPOB Ha 0OBEKTAX, XpaHsi-
M€ 3HAYUTEIbHbIE 3aIachl B3PhIBO U MOKapOONAacCHbIE BEIECTBA, C MPUMEHEHHEM METOJ0B MaTeMaTUUECKOI0 MOJEH-
poBanus. [lpuBeneHa aHanuTHYecKas MOJENb Pa3BUTHS (PpOHTA MOKapa NMpH TOPESHWH OZHOPOJHBIX M HEOJHOPOIHBIX
CJIOEB JaCTHI], a TAK)KE PACCMOTPEHBI YPaBHEHHS TOPEHHS BHYTPH CIIOS C Pa3AcICHIEM Ha Ta30BYI0 TBEPAYIO (asbl.

KaroueBble cioBa: (GpoHT MoXkapa, MaTEMaTHIECKOE MOAEINPOBAHNUS, aHAMTHYCCKAs MOJEIb, BPHIBOIIOXKA-
pOOTIacHBIE OOBEKTHI.

P. V. Danilov, M. A. Kozlova, A. V. Makarova

SECURITY ANALYSIS OF FIRE AND EXPLOSION SAFETY BASES AND WAREHOUSES
OF HAZARDOUS SUBSTANCES. THE ANALYTICAL MATHEMATICAL MODEL
OF THE DEVELOPMENT OF THE FIRE FRONT ON THEM

This article discusses the relevance of the study of the development of fires at sites that store significant re-
serves of explosive and flammable substances, using the method of mathematical modeling. The analytical model de-
velopment of the fire front in combustion of homogeneous and heterogeneous layers of particles, and consider the equa-
tions of combustion inside the layer separation of gas-solid phase.

Keywords: fire front, mathematical modeling, analytical model, explosive objects.

B HacTosimmee Bpemst BBI3BIBAET 03a00YE€HHOCTh COCTOSTHHE B3PBIBONOKapoOe30omacHocTr 0a3 M CKIIaZoB omac-
HBIX BEIECTB M 00ecleueHne X KUBYYECTH, TaK KaK PEe3epBBI 110 HAPAIIUBAHUIO €MKOCTEH XpaHEHHS B OCHOBHOM HC-
YEpIIaHBI.

Henpexkpamaromuecs: B mociieAHUE TOABI TOXKAPHI, COIMPOBOXKIAIOIINECS B3pbIBAaMH, Ha 0a3ax M CKJIaJax, BbI-
3BaHHBIC PA3IMYHBIMH IMPUUYNHAMH (PHCYHOK), BBIIBHHYJIM Ha MEPBHIH IUIAH MPOOJIEMY MX KUBYYECTH M B3PBIBOIIOXKA-
po6e30macHOCTH, TOCKOJIBKY TIPH 3TOM CO3JAaeTCs yrpo3a 0e30MacHOCTH JIFOJEH, TOCyapCTBY HaHOCHUTCS OTPOMHBIIM

yiep6 [2].

HapYIIeHHe IPAaBHT
noKapHOH B3pHIB BEIECTB MOMHHA
HApYIIEHHE MpaBHT o o
4% 4%
TeXHHKH 0€30IaCHOCTH
13%
pa3BeflcHHE OTHA Ha
TeppHTOPHH
12%

GSEOHHCHDCIH\
7%

MOIKOT 714
CKPBITHA XHIIEHHH
12%

/ BBICTpeT
3aHOC OTHA H3 3a

36%
HepHMeTpa
12%

PucyHok. /[narpaMma CTaTUCTHKY MPUYHH TOXKApOB Ha 0a3ax M CKIIaJax

© Hanmnos I1. B., Koznosa M. A., Makaposa A. B., 2019
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[IOXXAPHASI U ABAPUIHASI BE3OITACHOCTh OB bEKTOB 3AIIMUTHI

MMeBmine MecTo Mokaphl BEI3BAIM HETaTUBHOE OTHOILIEHHE CO CTOPOHBI HACEJICHHS, OPraHOB UCIIOIHUTEIbHON
BJIACTH pecryOiuK, KpaeB ¥ o0nacTedl K AMCIOUMPOBAHHBIM B X PErHOHaX 0a3aM U CKJlaJaM, UMEIOLINM 3HAYUTEIb-
HBIE 3aI1achl MOXapo- U B3PBIBOOIACHEIE BEIECTBA, 0COOCHHO K PACIIOIOKEHHBIM BOJIM3H HACEICHHBIX ITyHKTOB.

B BBICIINE OpraHbl UCIOTHUTENBHON U 3aKOHOJATEIbHOM BIACTH MOCTYHAIOT U3 Pa3IMYHBIX PETHOHOB CTPaHbI
POCKOBI oOecreunTh Oe30IacHOe XpaHEHUE B3PBIBYATHIX U JIPYTHX OMACHBIX BEIECTB, PACCMOTPETh BOIPOC BHIBOJA
TaKUX CKJIAJ0B U 0a3 N3 HACCICHHBIX ITyHKTOB.

PaccMoOTpeB CTaTHCTHKY MPHYHMH HOXKapOB, MOKHO CIETIATh BBIBOJ, YTO MEXaHM3M IIPOIecca TOPEHHS TOpro-
YUX MaTEPHAJIOB CIOKEH U HEJOCTATOYHO M3ydeH. OH 3HAYUTENIBHO BAPBUPYETCS B 3aBUCHMOCTH OT MacmTada u ycio-
BUIl MPOTEKaHUs mporecca. [yt n3ydeHus mpouecca ropeHus MpuberaT K MaTeMaTHIeCKOMY MoAenrpoBanuio [ 3].

ITox MaTemMaTH4eckoil MOAETBIO (MAaTEMAaTHUYECKUM OIMCAHWEM) HEKOTOPOH CHCTeMBI (00beKTa) IOHMMAETCS
COBOKYITHOCTh COOTHOIIECHHH, BhIpaXkaroniasi B popMai30BaHHOM BHJE CBSI3b MEX/Y BXOJHBIMH M BBIXOJHBIMH Napa-
MeTpaMHu 3Toi cuctemsl [1].

IIponecc co3paHus U UCHOIB30BAHUS MaTeMaTHUECKUX MoOJeNell Ha3bIBaeTCd MaTeMaTH4YECKUM MOJEIHpOBa-
HHUEM U COCTOUT U3 TPEX B3aMMOCBSI3aHHBIX 3TamnoB [4]:

- OIMCaHUe MPOIECCOB, MIPOUCXOAAINX B H3yUaeMOi CUCTEME, TIOCTPOCHUE ee MaTeMaTUYeCKOH MOIeTH;

- CO37IaHME PACUETHBIX METOAOB M aJTOPUTMOB AJIS HAXOXIEHHUS YHCIICHHBIX 3HAYCHUH BBIXOAHBIX MapaMeT-
POB IO 3aJaHHBIM BXOHBIM;

- YCTaHOBJICHHE COOTBETCTBHUS (2€KBAaTHOCTH) MOJIENN PEaIbHON H3y4aeMoil ccTeMe.

Jlanee MBI pacCMOTPHM aHAINTHIECKYIO MOJICNb pa3BUTHSA (POHTA MOKapa HA 00BEKTa, UMEIOIINE 3HAYNTEIIb-
HBIE 3aITachl MOXAapO- U B3PBIBOOIACHBIEC BEIIECTBA.

B cBsi3u cO 3HAUNTENBEHBIMYI U3MEHEHHSIMH TIpoliecca TOPEHNUS 110 MacIuTady M YCIOBHSAM IPOTEKAHUS ITPOIIEC-
ca 0OBIYHO BBIJCIISIOT CIEIYIONINE YPOBHU H3ydeHNUS [5]

A) - ropeHHe OT/AENbHBIX YaCTHI];

B) - ropeHne ofHOPOJHBIX CIIOEB YaCTHUII;

B) - ropenne HeOTHOPOIHBIX CIOEB MPUPOJHBIX FOPIOUMX MAaTEPUANOB (Ha MOYBEHHBIX MOKPOBaX) B Mpeenax
OJIHOTO WJIM HECKOJIBKUX OHOI€0IeHO30B,

I') - ropeHne HECKONBKHMX CIIOE€B TOPIOUMX MAaTEepHAJIOB, PACHOJOXKEHHBIX OIWH Haja IPYTruUM (Hampumep,
HaIlOYBEHHOTO MTOKPOBA U BEPXHUX APYCOB).

[IpuBeneHHas HIDKE MOJENb OTHOCUTCS K YpoBHAM b n B. Orpy0iss u cxemaTtnsupys MexaHu3M pacIipocTpa-
HEHUS OTHSI IO CJIOI0, MO>KHO TIPHHSATB, YTO OH COCTOUT U3 B3aMMOJICHCTBHS CIEIYIOIMINX HEOOPATHMBIX ITPOIIECCOB!

- HarpeB MaTepHuaja nepes IBIKYIUMCS (PPOHTOM IIFIAMEHH M €T0 BHICYIIHBAaHUE;

- JaNbHEHIINIA HarpeB CyXOoro roprovero 1 ero MUpoIn3;

- mudy3us Ta3000pa3HBIX MPOIYKTOB MUPOJIN3a Yepe3 MOTPaHUIHBIN CIIOH;

- peakuus TopeHwusl ra3oBoit (assr;

- Terionepenaya oT (poHTa IJIAMEHH K XOJOAHBIM CJIOSIM TOPIOYEro, KOTOpas UrpaeT posib OOpaTHOM CBS3M
JUTA CO3/IaHUS HEMPEPHIBHO ABIKYIIETOCS CAaMOTIOAICPKUBAOIETOCS ITpoIiecca.

W3-3a pa3nuuuns ycIoBHH TEIUIO- U MaccOOOMEHa raza BHYTPH TOPSIIEro CI0s U HaJl HUM IieJiecoo0pas3Ho pac-
CMaTpuBaTh YpaBHEHUS ra30Boi (a3bl OTIEIBHO VIS OTHX CIIyYacB.

Jlist aTOTO CHavana pacCMOTPHUM YPaBHEHHUSI TOPEHUsI BHYTPH CJI0SI C pa3jeieHHeM Ha ra30BYIO TBEPAYIO (a3bl.

I'azoBas ¢a3a — cocTosHHE ra3a B KaXXJOU TOYKE CJIOs, HE 3aHATON TBEpaOU (a3oil, XapaKTepU3yeTcs CIeny-
IOMIMMHY TTapaMeTPaMU: INIOTHOCTBIO Py, BEKTOPOM CKOPOCTH V,, IaBIICHHEM D,, Temneparypoit T,. [IpeneOperas Bsizko-
CTBIO Ta3a, N3 OOIIMX YpaBHEHUH THAPOANHAMUKH MOXKHO HAINCATh CIEIYIOIINE OTHOIICHHS:

1. YpaBHEHHE HEPa3pBIBHOCTH, IIPEJICTABIIAIONIEE COOOH 3aKOH COXpaHEHHS MacChl:

d(Brpr)

T + div(yprur) = Rr' (1)

rAe pr — NOPUCTOCTD CJIOA; Y — IPOCBETHOCTD CJIOA; R,— — MaccoBas CKOPOCTb O6pa3OBaHI/IH ra3006pa3m,1x OPOAYKTOB.
2. ypaBHCHI/IC JABUWIKCHUS, BbIpaKarouiee OanaHc CHlI, ﬂeﬁCTByIOHIHX B 3JICMCHTApHOM o0BeMe raza:

d % + prucdiv(y,) = —y*gradp, + Bp.g, )
rae g — BEKTOP YCKOPEHUA CUJIBI TAXKECTHU.
3. YpaBHeHHE COXPaHECHUS SHEPTUH:
Cpprﬁr(dTr/dt + urgradTr) = div()'ry*grad’rr) - an - Qrp, (3)

rae C, — TEMI0eMKOCTh Ta3a IPH MOCTOSHHOM JaBIEHHH; A, — KOI(Q(OHUIMEHT TEIIONPOBOAHOCTH Ta3a; Qu, — MOTOK
Teruia, OTBOAUMOrO OT ras3a; Qy, — TENI0BOM MOTOK, BHIACNAIOMIMUKICS IPU FTOPEHHU.
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4. YPaBHeﬂl/Ie OaytaHca MaccChl Fa3006pa3HHX MIPOAYKTOB, BBIACIAIOMNXCA IPU CYIIKC U TOPCHUUN:

dcpi

prﬁr ( dt + urgradcri) = div(Diygradcm-) + Ri (4)

rie C,; — MaccoBas KOHIIEHTpalus i-r0 MpoayKTa; R; — MaccoBas CKOPOCTh €ro 06pa3oBaHus, IpH 3ToM Yiey R; = R, D
— ko3¢ ¢punment nuddy3um; W — obiee KoIMIecTBO 00pa3yIOMIUXCsi KOMIOHCHTOB.
5. YpaBHEHHE COCTOSIHUS raza:

— = (5)

rne M — MOJeKyISpHBI Bec cMecH Ta30B; R — ra3oBast mocTosiHHASL.

T'oprouas (TBepaasi) ¢pasa — COCTOSAHUE TBEPAOrO FOPIOYETO XapaKTEpU3YETCsl ero Temneparypout T, u Teky-
MM 3aI1acoM ,,. J1J1s1 5TO KOMIIOHEHTHI MOT'YT OBITh COCTABJIECHBI CIIEIYIOIINE COOTHOLICHUS:

1. VYpaBHeHue TemaoBoro OanaHca:

ﬁMpMCM (i,itM + V*gradTM) = dlU[AM(l - Y)gradTM] + QMp - QMH + QBHI (6)

rae C, — TEII0eMKOCTh ToproYero; A, — Ko3)(GHIHEHT TeIIONPOBOIHOCTH; Qe —[IOTOK TECIUIOBOW YHEPIHH, MOCTYIIA-
oIl K TBepHoW (ase u3 30HBI ropeHus; Qg — MOTOK, BBHI3BIBAEMBIH BHEIIHUM HCTOYHHKOM Teruia; Quy — TeIIoBOM
MOTOK, OTBOAUMBIN OT TOPIOYEro; V — BEKTOP CKOPOCTH PacpOCTPaHEHHs TOPEHHS T10 CIIOKO.

2. YpaBHeHme OanlaHca MaccCHl (PacXoJI0BaHHS TOPIOYETO):

2e)-n, g

IJ€ Wy— 3aIac FOpIYero Ha eJUHHILE IUIOMaau; § — IIyOHHa CJI0S TOPIOYETO.
[lanee paccMOTpHM ypaBHEHHS ABWKEHUS I'a3a HAJ CIIOEM.
CocrosiHHE Ta3a HaJl CII0EM XapaKTePU3yeTcs apaMeTpaMHt Py; Ug; Py; T-
1. YpaBHEeHHE HEPa3pPBbIBHOCTH:

2 + div(pyu,) = 0. (8)
2. YpaBHEHHE JIBUXKCHHUS:
9(pgus) di _ d 9
T-l_ PeUsdivuy = —gradps + ppg. ( )
3. YpaBHEHHE COXpaHEHUS SJHEPTUH:
aT, .
Cpps (? + uBgradTB) = div(AgradT,) + Qun — Qup. (10)

Benuuunel Qg, u Qgp, UIMEIOT TOT K€ CMBICI, YTO U BETMYUHBI Qpy ¥ Q.
4. YpaBHEHUS COXpaHEHHS OTICIBHBIX KOMIIOHCHTOB ra30BOH (a3bl:

Ds (% + uBgradCBl-) = div(D;gradC;), (11)
i=l.. N.

Kpome Toro, T0/KHO YAOBIETBOPSATHCS ypaBHEHUE COCTOSHHS Ta3a.

K ypaBHeHHSIM HEOOXOIUMO ellle T00ABUTh COOTHONICHHUS, XapaKTEePU3YIOIINE KHHETUKY TOPCHHUS (TEILIOBBIE
noToku Qyp, Qpp, MaccoBble CKOpOCTH Ri), M ypaBHEHHS TEIIOOOMEHA B Ta30BOH M TBepAOil (hasax (TEmIoBble OTOKH
Qra» Cun Qmpy Qspr Qpr). YKazanuble BenmuuHEI paciiupoBaHEl B CHENMANbHEIX paboTax. MeXaHM3MBI MPOLECCOB
TEIJIO- ¥ MacCOMEPEHOCca CYIMECTBEHHO 3aBUCAT OT YCIOBUH TOPEHHSI U K HACTOSIIEMY BPEMEHHU JI0 KOHIIA HE BBISICHE-
HBl. B HaHHOW MOJENU HEe YYTCHO TAaKKE M3MEHEHHUE MOPUCTOCTH P, IPOCBETHOCTH Y CJOS MPU TOPEHUH U TIyOHHEI
ciost 4.

IIpu onpeieICHHOM COYCTAHUU TEIJIOBOI MOIIHOCTH TOXapa, MPO(UIIs TEMIIEPaTyphl IO BBICOTE aTMOC(EPHI,
npoUIsi U MHTEHCHBHOCTH BETPa BO3MOXHO O0Opa30BaHUEC PAa3BHTOW KOHBCKTHBHOHN KOJOHKH. B 3TOM ciydae mOTOK
HATrpPEeTOro ra3a HaJ MoXKapoM MOXKET PACCMATPHUBATHCS KaK BOCXOJAIIAS TypOYJICHTHAS CTPYsI, €€ JBUKCHHE OMUCHIBA-

36



[IOXXAPHASI U ABAPUIHASI BE3OITACHOCTh OB bEKTOB 3AIIMUTHI

€TCs ypPaBHEHUSAMM aHAIOTUYHBIMH YPABHEHMAM, B KOTOPBIX JONOIHUTENBHO YYTE€HBI (IYKTYalMH BEIMYUH
Ug; P’ CBi-

CucTeMa, ONMCAHHAS YPABHEHHMAMH, JOIOJIHAETCS HAYalbHBIMK YCIOBUSAMH, HAIIPUMED CIETYIOIUMHU:

A lnscnost (—o <x, y<oo, 0<z<8§)mnput=0;
p:(x,y,2,0) = py = const,
u.(x,y,20) = ul(xy,z0),
p:(%,y,2,0) = p% = const,
T.(x,y,2z,0) = T,(x,v,20) = T® = const, (12)
an = Qrp = QMH = QMp =0,

— o
QBH(x’ y' Z, 0) - QBH(x' y' Z)'

— HaYaJILHBII UCTOYHUK TCILJ1a,
w(xy,0) = (%), (13)
Cri(Xry:ZrO)ZO, 1=1,,N

b. Jlns raza nax cioem (-00<x, y <00, z>6) mpu t=0

ps (%Y,2) = pa(x,y,2);
U (xy,z) = up(xy,2);
ps (%y,2) = pp(xy,2); (14)
T, xy,z) = T3(xy,2);
Gi(%,y,20) =0, i=1...,N.
Qen = Qgp = 0.

KpOMe TOT'0, JOJKHBI BBIITOJIHATHCA YCJIOBUA COIJIaCOBAHUA 3HAYCHHI napaMeTpoB Ha BCpXHeﬁ rpaHune CJios:

npu t> Q u z=5

pr(x!y' 5! t) = PB(X:Y: 6' t);
u(x,y,6,t) = uy(x,y,6,t); (15)
p(x,y,6,t) = py(x,y,6,t);
T.(x,y,6,t) = T,(x,y,6,t),

U rpaHuyHBIE YCIOBUSI, OMUCHIBAIOIINE HEBO3MYIIEHHYIO aTMOochepy (CUMTAaeTCs, YTO BEKTOP W COBIAJAET 110

HAaIpaBJICHUIO C OCBIO X):

Ps(X,¥,2,8) {xrs_0o= Pyo(¥,2,£);
uB(xl YV, Z, t) J'x—>—c><>= uBO(y' Z, t); (16)
ps(x' Y,z t) J'x—>—c><>= pso(y: Z, t);
TB(x'y'Z' t) ‘Lx—>—oo= BO(y’Z’ t)'
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CucreMy ypaBHEHUI, KpaeBbIX YCJIOBUIl 1 JIOTIOJTHUTENBHBIX COOTHOILICHNUH, OMCHIBAIONINX MEXaHH3MbI KHHe-
TUKH U TEIUI00OMEHa, MOYKHO paccMaTpuBaTh KakK JOCTATOYHO OOLIYI0 MOJIENb, YYUTHIBAIOIIYI0O OCHOBHBIE ITPOIIECCHI
IIPY TOPEHUH CJIOSI TOPIOUMX MAaTepHUaJIOB, T.€. KaK TPEXMEPHYIO MOJEINb JIECHOTO T0XKapa.

B GonbimHCTBE paboT, MOCBSIIEHHBIX MaTEMaTHYECKUM MOZAEISIM HU30BBIX I10)KapOB, IPUHUMAETCS JAOIyIIe-
HHE, YTO JJISl CPAaBHHUTEILHO PBIXJIBIX CIIOEB, KAKUMHU SIBIISTIOTCS JIECHBIE TOPIOYHE MaTEPHAIIBI, ITPOLIECCOM, JIMMUTHP Y-
OIIMM CKOPOCTb TOPEHHS, SBJIACTCS TEIUIONEePEHOC OT IOPSIIHMX YaCcTHI K IPHMBIKAOIEMy CJIOk0 Toprodero. [loatomy
paccMaTpHBAKOTCS TOJBKO YPAaBHEHHMS SHEPTEeTHYSCKOrO U MaTepHabHOro OajaHca B TBepIOH (ase, a IpoLeccH B ra-
30BO# (ha3ze YUUTHIBAIOTCS BEChMa MPUOIMKEHHO.

Jpyroe ynpolueHne, IpUHAMAaEMOe MPU HCCIICIOBAaHUH KOHBEKTHBHBIX KOJOHOK HaJl HHTCHCHBHBIMU IIOXKapa-
MH, COCTOHT B TOM, YTO ITOXap PacCMaTPUBAIOT KaK pacHpeeleHHbIH 110 JIMHUY WIH O IUIOIa i HCTOYHHK HarPEeTOro
raza. [Ipu 3TOM HCCllenyIOTCSl TOJBKO IMpPOIECCH B aTMocdepe, OnMchIBaeMble YPaBHEHUSIMU JIBMXKEHHSI CBOOOJHON
TypOyJICHTHOH CTpYH, a TapaMeTphl BBIIEISEMOTr0 II0KapOM HAarpeToro rasa (JeBble YacTH COOTHOUICHHI) CUUTAIOTCS
3aJ]aHHBIMH.

[TompITOK paccyuTaTh MpPOLIECC TOPEHMS IO MOJIENH, aHAJOTMYHONW PAacCMOTPEHHOMW, NMPEANPHHUMAIOCH 0-
BOJILHO MaJlo, OJTHAKO SICHO, YTO MCCJICAOBAHUE U PELICHUE MOJOOHBIX 3a/1a4 CBSI3aHO CO 3HAYUTEIbHBIMHU TPYIHOCTSI-
MH, KOTOPBIEC MOTYT 6LITI:. MMPCOA0JICHBI TOJIBKO MPH UCIIOJIb30BAHUU YHUCJIICHHBIX METOOOB ra3oBoit JUHAMUKH U COBpE-
MeHHBIX OBM. SIcHO Takke, Y4TO OINMCaHWEe MHTCHCUBHBIX I10’KapPOB, B TOM YHCIIE U BEPXOBBIX, HEBO3MOXHO 0O€3 Ipu-
BJICUCHUS MOJCIICH, TOCTATOYHO MOJHO YYUTHIBAIOLINX BECh KOMIUIEKC MPOIIECCOB B FTOPIOYEM MaTepHalle U BO3IyXE.
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C. A. /lauxo
®I'BOY BO MBanoBckas nmoxkapHo-cnacatenbhas akanemus [ TIC MUC Poccun

IIPOBJIEMA OINIPEJEJIEHUA OBJIACTH OTBETCTBEHHOCTHU OPT'TAHOB
HAJI30PHOM JIEATEJBHOCTH B OBJIACTHU INOXKAPHOM BE3OITACHOCTH
IPU OCYIIECTBJIEHUHN OHEHKH COOTBETCTBUA OFBEKTOB 3AIIUTBI
TPEBOBAHMSIM ITOKAPHOM BE3OITACHOCTH

B cratee paccMOTpeHBI MPOOIEMBI ONpeeNeHus] O0JIACTH OTBETCTBEHHOCTH OPTaHOB HAJ30PHOM JesATelNb-
HOCTH B 00JIACTH MOKapHOU 0€30MacCHOCTH MPHU OCYIIECTBICHUN OIEHKA COOTBETCTBHSI OOBEKTOB 3aIUTHI TPEOOBAHH-
SM TI0KapHOI 0€301MacHOCTH.

TIpoBeneHHBIN aHAMN3 TO3BOJMII 00OCHOBATh HEOOXOJMMOCTH TMOMCKa HOBBIX MOIXOJOB B OlleHKE d(hdex-
TUBHOCTH OPraHOB HAJ30PHOM JEATETHPHOCTH B 00JaCTH MOXapHOH 0e30macHOCTH Kak (POPMBI OIIEHKH COOTBETCTBHS
00BEKTOB 3amUTHl TPeOOBAaHUAM TIOXKAPHOH O€30MacHOCTH, O00eCIeYNBAIONINX YYET OCOOCHHOCTEH ero (QyHK-
LUOHUPOBAHHS B COBPEMCHHBIX yCIOBUsAX. OIHUM U3 HanboJiee MEePCICKTUBHBIX MyTEH PEIICHUsS JaHHOW 3a7a4M SIBIIS-
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€TCsl CUHTE3 OCHOBHOT'O MOKa3aTelsl, XapaKTepPU3YIOIIET0 CYIIECTBEHHbIE CBOMCTBA OLIEHKH COOTBETCTBHS OOBEKTOB
3aIUTHI TPEOOBAHUSIM MOKAPHON OE30MACHOCTH.

KawueBble caoBa: Haa30pHAs ICATEIBHOCTB, IMOKAapHAs 0E30MACHOCTh, TOCYAapPCTBEHHOE pPEryJIMpOBaHUE,
rOCYJIapCTBCHHOC YIIPABJICHUE, IOXKAPHBIN PUCK, SKCIICPTU3A, OOBEKT 3XAIIHUTHI

S. A. Dashko

THE PROBLEM OF DETERMINING THE AREA OF RESPONSIBILITY OF BODIES OF SUPERVISORY
ACTIVITIES IN THE FIELD OF FIRE SAFETY IN THE IMPLEMENTATION OF CONFORMITY
ASSESSMENT OF PROTECTION OBJECTS FIRE SAFETY REQUIREMENTS

The article deals with the problems of determining the responsibility of the Supervisory bodies in the field of
fire safety in the assessment of compliance of objects of protection with fire safety requirements. The analysis made it
possible to substantiate the need to search for new approaches to assessing the effectiveness of Supervisory bodies in
the field of fire safety as a form of assessment of compliance of objects of protection with fire safety requirements, tak-
ing into account the peculiarities of its functioning in modern conditions. One of the most promising ways to solve this
problem is the synthesis of the main indicator characterizing the essential properties of the assessment of compliance of
objects of protection with fire safety requirements.

Keywords: supervisory activities, fire safety, state regulation, public administration, fire risk, expertise, object
of protection

D¢ddekTuBHOCTS rOCYAapCTBEHHOrO YIpaBicHHs B 00JacTH OOecrmeyeHus MOKapHOW 0e30MacHOCTH Hamps-
MYIO 3aBHCHUT OT MOCTPOCHHS KAUeCTBEHHOM CHCTEMBI OLICHKH COOTBETCTBHS B 00JIACTH MMOKapHOH 6€30MacHOCTH.

B Hacrosmiee BpeMms OLEHKa COOTBETCTBUSI OCYHIECTBISICTCS B Pa3IMYHbIX (hOpMax: He3aBUCHMasl OLCHKa
MOKapHOTO pHCKa (ayIuT), IKCIEepPTH3a, NEKIapUpOBaHUE IOXKAPHON 0e30IacHOCTH, MOATBEP)KICHHE COOTBETCTBUS
(ceprudukanys u AeKnapupoBanue) U Apyrux. Mcxonas u3 norpeGHOCTEl 00IecTBa 1 IKOHOMHKH, HE0OX0oMuMbIe (hop-
MBI OLIEHKH COOTBETCTBUSI IOJDKHBI CIIOCOOCTBOBATh 00eCIeueHHI0 TpeOyeMoro ypoBHs 0€30MacHOCTH ¢ MUHUMAJIbHbI-
MU n3iepKKaMH. Vcrnons3oBaHue Toi mim MHOWH (OPMBI OIIEHKH COOTBETCTBHUS JIOJDKHO YCTAHABIMBATHCS B COOTBET-
CTBYIOIIMX TEXHUYECKHUX PETJIAMEHTAX C YIE€TOM PHCKA HEAOCTIXKEHHMS 11eJIel TEXHUYECKOTo perynupoBanus [3].

Bwmecre ¢ TeM, 0JJHAIM U3 IPUHIUIIOB TEXHUYECKOTO PEryJIUPOBAHMS SBISETCS HEAOIyCTUMOCTH OJTHOBPEMEH-
HOTO BO3JIOXKEHHSI OJIHUX M TEX JK€ ITOJIHOMOYMH Ha JiBa M Oojee opraHa rocyAapcTBEHHOTO KOHTpOJS (Hau3opa) 3a
coOioieHreM TpeOOBaHMI TEXHMUYECKHUX PErJIaMEHTOB.

B cBs3u ¢ atum oboctpsiercs npobiieMa onpejiesieHnsi 001acTH OTBETCTBEHHOCTH OPTraHOB HA/I30pHOM Jiesi-
TeNbHOCTU B obsacTu moxkapHoi 6e3onmacHoctu (OH/L B OINB) mpu ocyIiecTBIEHHUH OIIEHKH COOTBETCTBHUS OOBEKTOB
3aIUThl TpeOoBaHUAM nokapHoi 6e3onmacHocty (TIIB).

CuCTEeMHBIX HCCleoBaHMH 10 3((PEKTUBHOCTH TOW MM MHOW (OPMBI OILIEHKH COOTBETCTBUS B 00JacTh
MmokapHOW 06e30macHOCTH B HaIIeld CTpaHe A0 HACTOAIIETO BPEMEHH HE Belock. [3-3a 3TOro, mpu OmpeAercHuH
HEOOXOIUMBIX ()OPM OIICHKH COOTBETCTBHSI Ha Pa3HBIX CTAIMAX KU3HEHHOTO ITUKJIAa OOBEKTOB 3aIIUTHI, B OTHOLICHUU
Pa3IMYHBIX OpPraHU3alNi 3a4acTyI0 HCXOIAT U3 «IMOIMOHAIBHOT0» (haKTopa, & HE HAYYHOH OCHOBBI.

MunskoHoMpa3BuTHs Poccun B TedeHUe IUIMTENEHOTO BpEMEHH BeJeT paboTy 1Mo (popMHPOBAHHIO KPUTEPHEB,
KOTOpBIE MO3BOJIIIN OBl OIIEHUTH 3PPEKTUBHOCTH ()OPM OLIEHKH COOTBETCTBHS, B TOM YHCIIC OPTraHOB HAI30pPHON Jesi-
TEJILHOCTH B 001acTH mokapHoi Ge3onacHocTH. B mocnannn ®enepansnomy Cobpanuto [6] IIpesnnent Poccuiickoit
denepanyy ykas3plBajl HAa HU3KYIO 3()(EKTHBHOCTH TOCYAapPCTBEHHOHN BIIACTH, HEOOXOAMMOCTh €€ OpPUEHTAllud Ha HM3-
MEpHUMBIH pe3yibTaT paboThl, B TOM YHCIIE PE3yJIbTaT padOThl KOHTPOJIbHO-HAA30pHBIX opraHoB. MUC Poccun, kak
(enepanbHBIN OpraH MCIOJHHUTEIBHOW BIACTH, (OPMHUPYIOUINHA TOCYIAapCTBEHHYIO HOJUTHKY B OOJIACTH IMOKapHOU
0€30IacHOCTH, TaKKe 3aMHTEPECOBAHO B CO3MaHMU (P (EKTUBHON HAYYHO-OOOCHOBAHHOW CHCTEMBI OIEHKH COOTBET-
CTBUS B 00JaCTH MTOKapHON OE30TaCHOCTH.

TTopsimok opranm3amnuu u ocymectienus OHJL B OIIb B Poccuiickoii @enepaiiuu B HaCTOSIIIEEe BpeMs Tpe-
TEpIIEBaEeT CYNIECTBEHHBIE H3MEHEHUs, 00yCIOBICHHBIE pehopMaMil TOCYJapCTBEHHOTO PETYIHMPOBAHUS, TP OBOIMEI-
MU B LEISIX YCKOPEHHS COLUAIBHO-9KOHOMHUYECKOTO PA3BUTUS CTPAHBL.

CuTtyanusi OCIOXHSETCS CJIIOKHBIIMMCS OTBITOM OLIEHKH COOTBETCTBHUSI OOBEKTOB 3aLIMTHI IIPH OCYIIECTBIIE-
nun OH/L B OIIB mo aBym npeaycMoTpeHHbIM [4] BapuanTam: 1) orieHKa npsiMoro cootrBeTcTBHs THIIOBBIM TTIB 6e3 nx
pasziesieHnsl Ha 00s13aTeNbHbIe TpeOOBaHUs M TpeOOBaHUS JOOPOBOIBLHOTO MCIIOIHEHHS; 2) OIEHKa COOTBETCTBUS TOJIb-
Ko obOs3arensHbIM TIIB, onpenenseMbM Ha OCHOBE ITOKapHOTO PUCKA. JTO PACXOMUTCS ¢ HOTPEOHOCTAMU OOIIECTBa U
SKOHOMHKH, MCXOJS U3 KOTOPBIX TpeOyemble ()OPMBI OLEHKH COOTBETCTBUS JIOJDKHBI CHOCOOCTBOBATH 0OECHIEUEHUIO
TpebyeMoro ypoBHsI 6€30ITaCHOCTH C MUHUMAaIbHBIMHU H3JEPIKKaAMH.

JlomonHUTENBHBIE MPOOJIEMBI CO3MIAET ycloBHE oOecriedeHnss 0e30MacHOCTH OOBEKTOB, YCTaHOBIIEHHOE B
«TexHMYECKOM periiaMeHTe o 0e30MacHOCTH 3JaHWi W COoOpyXeHui» [5], ¢ yuerom ocobeHHOcTel oOecnedeHus
0€30MMacHOCTH 3/IaHNH M COOPYKECHUH, BHECEHHBIX B (pemepabHbIi 3aK0H «O TEXHUYECKOM peryiaupoBaHumN» [3] mpu
NPUHATHN YKa3aHHOTO pPErijaMeHTa. B COOTBETCTBMM C 3THUM YCIOBHEM HEOOXOAMMO HCIIONHITH Ha 00A3aTEIbHOU
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ocHoOBe TpeboBaHMs NOKyMeHTOB B oOnactu cranaaprusauuu (CII, TOCT, TOCT P), koTopble B COOTBETCTBHY C IPHH-
IUNaMu cTraHgapTu3anuu [3] HocAT JOOpOBONBHBIN XapakTep. OTO BIEUeT OTBETCTBEHHOCTh 3a HECOOIIOAEHUE
TpeOoBaHUIT TOKyMEHTOB B 00JIaCTH CTaHIAAPTU3AIHH.

ITopsinok oCyIIecTBIEHUS OLIEHKU COOTBETCTBUS HE JNOJDKEH NPOTUBOPEUUTH IMPUHIUIIAM TEXHHUECKOTO pery-
JUPOBAHUSA O E€IUHCTBE U3MEPEHUH M eIUHCTBE NPaBWJI OLEHKH COOTBETCTBUS M CO3/1aBaTh COLMATBHYIO Hamps-
KEHHOCTb.

3HaUNTEIbHBINH 00beM TPEOOBAHUH K MOPSAKY OpraHU3alUU ¥ IPOBEACHHS MPOBEPOK, N3MEHEHNS HOPMATHB-
HO-TIpaBOBOH 0a3bl, IPON3OLIECAIINE B TOCICAHNE TOMBI, IPUBOIIT K BOZHUKHOBEHHUIO CHTYAINH, KOTAa 0€3 TOMOIHH-
TENBHBIX MCCJIEOBaHU, HAIPABICHHBIX Ha BBHIPAOOTKY pemeHnid o coBepmieHcTBoBanuio OHJI B OIIb, obecrieunTs
Ka4eCTBEHHYIO OIICHKY COOTBETCTBHSI 00BEKTOB 3aIUTHI TPEOOBAHMAM MOXKapHON O€30MaCHOCTH HE YIAeTCsl.

BeiensnosxeHHoe 00ycnaBnuBaeT HEOOXOAUMOCTb MOMCKA HOBBIX IOAXOA0B B OIEHKE 3(deKkTHBHOCTH Op-
TaHOB HAJ30PHOMU NIESITEILHOCTU B 00JIACTH MOKapHOW 0€30MacHOCTH Kak (JOPMBI OLIEHKH COOTBETCTBHSI OOBEKTOB 3a-
IUTHl TPEOOBAHMSM IOKapHOH 0e30MacHOCTH, 00ECHeYMBAIOIIMX Y4YeT OCOOCHHOCTEH ero (yHKIMOHHUPOBAaHUS B
COBPEMEHHBIX YCIOBHAX. Kak MOKa3pIBaeT aHalM3 COCTOSHHS BONPOCA, OJHAM W3 HauboJjee NMEepCHeKTUBHBIX ITyTeH
pelieHust JaHHOM 3ajauM sBJSETCS CHUHTE3 OCHOBHOTO IOKa3aTens, XapaKTepU3YIOIEro CYIIEeCTBEHHbIE CBOMCTBa
OLIEHKH COOTBETCTBHSI 0OBEKTOB 3aIUThHI TPEOOBAHHSIM TT0KAPHON O€30MaCHOCTH.
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B. 10. Emenun, A. B. I'anuna, E. 0. Mouceesa
OI'BOY BO MBanoBckas noxapHo-cnacatenbHas akajgemus ['TIC MUC Poccun

CUCTEMHO-CUHEPTETUYECKHWM MMOJAXO0/I K OIPEJIEJIEHUIO
YNCJIEHHOCTHU HAI30OPHBIX OPT'AHOB

B cBs3u ¢ ygacTHBIIMMICS CIIydasiMH KPYIHBIX MOXKapoB B Poccum, B pe3ynpTaTe KOTOPBIX MAacCOBO THOHYT
JIOM, A TaKKe MPUYMHIETCS OTPOMHBIN MaTepHUaNbHBIN yIep0, mepes ToCyJapcTBOM BCTAET Psi MIPOOJIEMHBIX BOIIPO-
COB II0 YJIYYIICHHIO AeATeNILHOCTH ['0Cy1apCTBEHHOTO IIOKapHOTo Haazopa. UTo, B CBOIO ouepenb, ABISETCS OJHUM U3
OCHOBHBIX yCJIOBHH MPEO0ICHUS KPU3UCHOW 0OCTaHOBKH B OOpKOE C MmokapaMu.

KaioueBble c10Ba: HaA30pHBIH OpraH, CHHEPreTHKA, HA[30pHO-TIPOQHUIAKTHIECKAS AESTEIbHOCTb.

V. Yu. Emelin, A. V. Ganina, E. Yu. Moiseeva

SYSTEM-SYNERGETIC APPROACH TO THE DEFINITION OF THE NUMBER
OF SUPERVISORY AUTHORITIES

In connection with the frequent cases of large fires in Russia, as a result of which people die EN masse, as well
as causing huge material damage, the state faces a number of problematic issues to improve the activities of the State
fire supervision. That, in turn, is one of the main conditions for overcoming the crisis situation in the fight against fires.

Keywords: supervisory authority, synergy, monitoring and prevention activities.
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B ycnoBusix CTpyKTYpHBIX U Ka4eCTBEHHBIX CIBUTOB B 3KOHOMHKE, OTKa3a OT aJMHHUCTPAaTHBHO-KOMaHIHOU
CHCTEMBI, JACUECHTPANN3AlMN YIPABJICHHUs T'OCYAapCTBOM, HEIOCTATOYHOCTH TEXHUUYECKHX, JIOJCKMX M (DUHAHCOBBIX
pecypcoB opranuzanus aestenbnoctd ['TIH nocrosiHHO ycnoxkHseTcs, TpeOdyeT ObIcTpol (pyHKIMOHAIBHOM, a 4acTo
CTPYKTYpHOI mepectpoiik [4, 6, 8].

Ilepen rocymapcTBOM BCTaeT BOIPOC ONpPEENICHUs] TCOPETUIECKUX U NMPAKTUUECKUX OCHOB COBEPIICHCTBOBA-
HUSI YIPaBICHMSA KaAPOBBIM MOTEHIMAJIOM IOAPA3ACICHUI HAA30pPHOU IEATENbHOCTH M MPOMUIAKTHIECKOH PabOTHI.
BeipaboTka OCHOBHBIX KPHUTEPUEB W HOPMBI pacueTa, HEOOXOANMOHN IITATHOM YHCIEHHOCTH MHCIIEKTOPCKOTO COCTaBa
TOIpa3IeIeHI i HaA30pHOH NesATeTbHOCTH 10 CyObekTy PO.

IIpomecc ompeneneHNIo YUCICHHOCTH HAIA30PHBIX OPTaHOB IIEI€CO00Pa3HO OPraHW30BaTh OJZHOBPEMEHHO C
IUITAHUPOBAHNUEM M Pa3BUTHEM COOTBETCTBYIOIIUX ITPOPHUIAKTUYECKUX MPOTPaMM U IMPOEKTOB B cyObekTe PD 1 MyHH-
LUNAITBHBIX 00pa30BaHMAX C yU4acTHEM BCEX CJIOEB COLMyMa B ONpEJeNICHHH KOHLENTYalbHBIX M0JAX010B. Onpenerne-
HUE YUCIICHHOCTH HaJI30pHBIX OPraHoOB — 3ajJjaua KOMIUIEKCHAs!, MeXKOTpaciieBasi, TpeOyIolasi CHCTEMHOTO PELICHHUS.

[oaxonp! K ONpeAeneHNIo YUCIEHHOCTH HaA30PHBIX OpraHoB (OPMUPYETCS HE C HyJIsI, OHM 0a3uUpylOTCs Ha
CYIIECTBYIOILEH CEMaHTHKE PUCK-OPHEHTHPOBAHHOIO MOAX0/a K HaA30PHO-NPO(HIaKTHUECKOM esSTENbHOCTH U Kilac-
cudUIIpyeTCs KaK CHCTEMA, COCTOSIIAS U3 HECKOJIBKUX MOJCUCTEM, OT MPOCTHIX JI0 CJIOKHBIX, COSMHEHHBIX 110 YPOB-
HSIM CBSI3SIMH U HepapXUPOBaHHHUIO.

HanmzopHo-ipoduinakTHiecKiue CHCTEMBl Pa3lNYHON CIO0KHOCTH, HAIOJHSSICH PUCK-OPUEHTHPOBAHHBIM CO-
JIep>)KaHUEM, B CHCTEME YCTOSBILEHCS OTAENIBHO B3ATOTO cyObekTa PP cTaHOBSTCS yJaCTHHKaMHM peanu3anuyl oOmei
LIENTN — TOBBIIICHHE PE3yIbTaTHBHOCTH T'OCYAAPCTBEHHO-YIPABICHUECKOH AEATEIHPHOCTH B O0JIACTH IMOXKAapHOH 0e3-
OTIACHOCTH, TPayKIaHCKOI 000POHBI, 3aIIUTHI HacelneHHus U TeppuTopuii 0T YC NpHpOIHOTo M TEXHOTEHHOTO XapaKTepa.
Taxum 00pazoM, CTPYKTypa HCCIEAYEMOTO MPOIecca MPeACTaBIeHa COBOKYIHOCTBIO IIPOIECCOB PA3BUTHS CUCTEM pe-
THOHAJIBHOTO, MYHHIUNAIEHOTO U JIOKAJILHOTO YPOBHEH, KOTOPBIC CBS3BIBAIOT €IMHBIC OPTraHbI aJAMHHUCTPATHBHOTO
yIpaBJeHus, 00LIKe 1IeJIH ¥ KOOPIMHAIIMY Ha OJHOW TEPPUTOPHAIBHON EHHUILIE.

IIpu ompeneneHuN YUCIEHHOCTH HAJ30PHBIX OPTaHOB SICHO IPOCIIEKHUBAIOTCS MPU3HAKU CHCTEMBI — IIEJIOCT-
HOCTB, CTPYKTypa U 00beKTHOCTH [5, c. 10]. H.M. KoHgakoB MoHHMaeT cUCTeMy KaK «COBOKYIHOCTH, B3aUMOCBS3aH-
HBIX 00BEMHEHHH ¥ PacIlOI0KEHHBIX B ONPE/ICICHHOM MOPSIKE JIEMEHTOB, YacTel KaKoro-To LEeIOCTHOTO 00pa3oBa-
HUSI; COBOKYITHOCTD JISKAIIMX B OCHOBE KaKOW-JIMOO TEOPHH, MPUHIIUIIOB U OPraHOB, B3aUMOCBSI3aHHBIX 00IIeiH (yHK-
uueit 3, c. 44].

Ha naHHBIN MOMEHT BpeMEHH, CYIIECTBYET, OOJBIIOE KOJINIECTBO, KOTOPOE NCUHUCISIETCS B IECATKH, Pa3HOO00-
Pa3HbIX ONpENEeNCHUH MOHITHUI «CHCTEMBI», NCIIOJIb3yeMble OT KOHTEKCTAa 3HaHWH, 00JacTH NMPUMEHEHHS U LIENH HC-
cienoBanus. OCHOBOIONATAONIAsl MPUYHMHA, BIUSIONIAs HA pa3lIMdde B ONpPEIEICHUH, COCTOUT B TOM, YTO TOHSTHE
«cucTeMa» ecThb ABOSIKOCTB: 3TO C OJHOW CTOPOHBI JaHHOE ONpEJeNICHNe MPUMEHSIETCS C [eNblo 0003HauYeHUsI 00bEK-
THUBHO MMEIONINXCS (PaKTOB, OJTHAKO U C APYTrOil CTOPOHBI - KK METOJI M3YUEHHS U MPeACTaBlIeHNS PEHOMEHOB, B TAKOM
CiIydae UMeeTcs Kak CyOBeKTHBHAS MOJEIh PEalbHOCTH.

Haxonsmuecss 60mbI10e KOIHYECTBO IEMEHTOB, BO B3aMMOOTHOIICHUSX U CBA3SX APYT C APYrOM, KOTOpbIE
(GhopMHUPYIOT ONpeIeIEHHYIO [IEIOCTHOCTh, SAMHCTBO, Ha3bIBaeTCs cucteMoil. Tak roBopurcs B bosbiiom Poccuiickom
SHIUKJIONEINIECKOM clioBape, nu3nanHom B 2003 r.

ABcrpuiickuit 6uosor bepranaudu JI. GpoH, cunTal, 4TO CUCTEMA - 3TO KOMIUIEKC KOMIIOHEHTOB, B3aMMOICH-
CTBYIOIIMX ¥ HAXOAAIINXCS B YCTAHOBJICHHBIX B3aHMOOTHOIIEHHSX APYT C APYTOM H CO CPEIOH.

B uzpanuu @. 1. [leperynosa u @. I1. Tapacenko noxa HazBaHueM «OCHOBBI CHCTEMHOTO aHAJIN3a», TOBOPUTCS
0 TOM, YTO CHCTEMa, 3TO OOJIBIIOE KOJINYECTBO B3aNMOCBSI3aHHBIX JIEMEHTOB, B3aUMOAEHCTBYIOIIEE C HEH, Kak IeJoe 1
000COOTICHHOE OT CPEIHI.

B rocynapcrBennom cranpapre: «MHpopManmonnas texHosorus. CucremHas uHxeHepus. [Iporeccsl xus3-
HEHHOT'O IIMKJIa CHCTEM» OIMCaHO, O TOM, YTO CHCTEMA - 3TO KOMOMHANMS B3aMMOJEHCTBYIONINX 3JIEMEHTOB, CO3JIaH-
HBIX, C IIETBIO IOCTHKEHUS OIHOM THO0 HECKOIBKUX OCTABICHHBIX 1eneit) [3].

Ounocodom B.H. CaratoBckum OBIIIO CKa3aHO TO, YTO CHCTEMA - 3TO KOHEYHOE MHOXECTBO (DYHKIIMOHAIBHBIX
3JIEMEHTOB ¥ OTHOIICHUH MEXIy HUMH, BBIICJICHHOE C OTPEICICHHON ENBI0 U3 CPelbl B paMKax OMPEIETICHHOTO Bpe-
MEHHOTO IpoMexyTka, a F0.M. UepHsIK roBOpMII TO, 9TO JaHHOE OTOOpakeHHE B CO3HAHMHU CyOBEKTa (MCCIIeIoBaTens,
HabJr01aTeIIsT) CBOMCTB OOBEKTOB M OTHOIIEHHUH B PEIICHUHN MPOOIEMBI UCCIIEIOBAHHNS, IIOCTHKEHHS.

Mcxons w3 Bcex BBIICYKa3aHHBIX ONPENEIeHUH, CHCTEMa - 3TO IPEACTaBICHHE O STUHOM, COCTOSIIAS U3 B3a-
HMOJECHCTBYIOIUX B3aUMOCBS3aHHBIX, B3aUMO3aBUCUMBIX 4acTell, IPUTOM, CBOMCTBA 3aBUCAT B LIEJIOM OT CUCTEMBI, a
CBOHCTBA CHCTEMBI OT YacTei 3THX cBOWCTB. CHCTEMHBIH MOAXO B YIPABICHUH SBJISAETCS MIPU3HAHUE TOTO, YTO JIFOOOMH
00BeKT (YUpexIeHHus, OpraHU3alMH) NPEACTAaBISIOT CO00H cucTeMy, 3aKJIIOYAIOIIAscs U3 OTIAENbHBIX YacTei, jrobast
o0nasaeT CBOMMH COOCTBEHHBIMH HEISIMU. PyKOBOUTEINH OpraHn3ayy J0JDKEH MOHUMATh, YTO JUISl JOCTYOKEHHUS LeIH
OpraHHU3aIM MOYKHO, TOJIBKO €CIIM €€ PacCMaTPUBATh KaK €MHYIO LIEJIOCTHYIO chucTeMy. [103BOJINTh OpraHu3anuy 3¢-
(eKTHBHO TOOMTHCS 1IETH, MOKHO TOJIHKO IOHSB M OILICHUB 3HAUCHHE B3aWMOEHCTBHS BCEX €€ CTPYKTYpPHBIX yacTei,
00BEIMHIB UX HA OMPEIEICHHOM OCHOBE.

Cr10BO ympaBieHHE B COBPEMEHHOM MHPE yNOTPEOISIETCS] CTONb JKE 4acTo, Kak U ciIoBo mH(popmanus. Llene-
HaNpaBJICHHBII MPOLECC — 3TO €CTh YNPABICHUE, OH JIOJKEH MPEACTaBUTh ONPEICICHHOE MTOBEJCHHE 00BEKTa yIIpaB-
JICHUsI I TOCTHDKCHUS ONpeneNeHHON nenu. st 3Toro HeoOXOAuM IUIaH YNPaBICHUS, KOTOPBIH OCYIIECTBISETCS
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yepe3 MOCIEJ0BATENBHOCTh YNPABIAIONIMX KOMAaHJI, IepelaBacMbIX MO MNpsAMOH CBA3M. Takas HOCIEAOBaTEIbHOCTHb
MIPUHATO Ha3bIBAaTh AJITOPUTMOM YIPABICHUS.

B ¢unocopckomM SHIMKIONEANIECKOM CIIOBape TOBOPHUTCS, YTO YIPABICHHUE - 3TO «QJIEMEHT, (DYHKIHS Opra-
HHU30BaHHBIX CHCTEM DPa3IMYHOM MPUPOJBI: OMOJIOTMYECKUX, COLMATBHBIX, TEXHUUECKHUX, oOecreunBaromas coxpaHe-
HHUE UX OMNpEJICNIEHHON CTPYKTYpPHI, MOAJEPKAHUE PEXUMa JEeSITeIbHOCTH, peau3aluio MPOorpaMMBbl, LEeIu AesTeIbHO-
cTu». A B cnoBape pycckoro sizbika aBTopoM C.J. OxeroBeIM CKa3aHO, 9TO YIPABICHHE - 3TO «HAIIPABICHHE ABUKCHU-
€M KOTo/4ero-HuOyab, pyKOBOJCTBO NEHCTBHAMH KOTO-HHOYIb». B KHUTE oA Ha3BaHMeM Mopenn 1 METOABI yIpaBie-
HUs 6e3onmacHoCThIO0 aBTOpoB B.M. Bypkosa, E.B. I'parmmanckoro, C.1. I3100ko u A.B. Illenkuna cka3aHo, 4TO ympaB-
JICHHUE - BO3JeicTBHE (CyOBeKTa YIpaBICHHUs) Ha YIIPaBIAEMYIO cUCTeMY (OOBEKT YIPaBICHHS) C HETbI0 00SCIICUCHHUS
TpebyeMoro ee moBexeHu [1].

Hcxons u3 Toro, 4To onpeAeraeHrne YUCISHHOCTH Ha{30pPHBIX OPTaHOB MPEICTAaBIEHO KaK CIIOKHOE LEJIOCTHOE
CHCTEMHOE SIBIICHHE, HCCIIeIOBaHKE Tpoliecca ero (JOPMUPOBAHUS JOIDKHO OCYILECTBIATHCS HA OCHOBE COOTBETCTBY-
IOIINX METOOJIOTHUECKHX [TOIX0/I0B, IIPEACTABIISIOINX KOMIUIEKCHOE PEIlICHHE TPOOIEMBI.

KommniekcHbIlt MOAXOA K HCCIENOBAaHMUIO OMNpEENCHUE YHCICHHOCTH HAA30PHBIX OPraHoB IpesIoiaraer
YCTaHOBJICHUE BCEX B3aMMOCBS3EH, YUeT BCEX BHYTPEHHHX UM BHEIIHUX BO3JCHCTBHUIN, OKa3blBAIOIINX OOJIBILOE BIUSHHE
Ha €ro pa3BHTHE, OIIMPASCh HA MOJOOPAHHBIH KOMILUIEKC IJIs 9THX LeJIe METOJOIOTMYECKHX MTOIX0/I0B.

HUccrnenys ynpaBieHrne HAA30PHOH NESATEIBHOCTH W TpodriakTideckor padoTel ['maBHOTrO ynpasierus MUC
Poccun mo cyowexty Poccun Kak cuCTeMy MHOTOYPOBHEBBIX OTHOIICHHH, CIIEAYET BBIABUTH M TOPHU30HTAIBHBIC CBSI3H
Ha Ka)XJOM U3 3THX ypOBHEW NAaHHOW cHCTEeMBI. TONBKO IPH JaHHOM YCIOBHH MOKHO OYZET paccMaTpuBaTh IOHSATHE
OTIpeJieTICHHE ONTUMAaIbHOM YHCICHHOCTH JAaHHOTO OpraHa KakK CHCTEMHBIN MPOLEcC M HAMTYUIINM 00pa3oM CTPYKTY-
pupoBarts ero. Mcxons U3 3TOro, Mbl BBIIEISEM CUCTEMHBIN OAXO0/ KaK OJHH U3 OCHOBHBIX B HAallleM UCCIIEIOBaHHU.

OmnpeneneHre YUCICHHOCTH YNPABICHHUS HaJA30pHOM IESATEIBHOCTH W MPOMMIAKTHIECKOH paboThl [1aBHOTO
yrpasienuss MUC Poccun no cyobexty Poccun ocymiecTBisieTcsi He TOJNBKO Ha OCHOBE YIPABJISIEMBIX MTPOIIECCOB, CH-
CTeMHBIX, HO U CIy4alHbIX SBJICHHUH, KOTOPHIE CBA3aHBI HA MPSIMYIO C YCIOBHSIMM pa3BHUBAIOIIEHCS OKpYKalollel cpe-
JIbl KaK B CaMOM CHUCTeMe HaJ30pHO-TNPOPHIAKTUIECKON NEATENbHOCTH, TaK U BHE ee. Ha OCHOBaHHMHM 3TOr0 «ye Ha
sTamne pazpadoTKU MOJIENH ONpENeNICHHs] ONTUMAIBLHON YUCICHHOCTH YIPaBJICHHs] HAI30pHOM IESATENbHOCTH U podu-
nakTudeckoi pabotsl I'naBnoro ympasnenus MUC Poccun mo cyowexTy Poccun cienyeT opueHTHpOBaThCS Ha Mexa-
HU3MBI CAaMOPETYJISIIIUY, CAMOPAa3BUTHA, CAMOOPTaHU3allMH, OCHOBOIIOJIATAIOIIHE TPUHIIUIIBI CHHEPTETUIECKON TEOpHH.

CuHepreTrka Kak HOBO€ Hay4HOE HAIpaBICHNE MEXKIUCIUILIMHAPHOE ONpeenmioch B 70-e Toabl 1BaJlaToro
cronerusi. CerofHs OHO IIMPOKO HCIOJB3YETCS B NMPAKTHKE YYEHBIMH MHOTHMX OTpAacied HayK M HCCIIEJ0BaTENIbCKOM
JeSITePHOCTH. [1epBOOTKPEIBATEISIMH 3TOTO HalpaBJIeHUs B HayaHoM Mupe Obuta . Xaken u U.P. [Ipuroxwus.

ITo onpenenennto I'. XakeHa, «CHHEpreTHKa 3aHUMAETCSI H3YUYEHHEM CHCTEM, COCTOSIIIMX M3 OOJIBIIOTO YHCIIA
YJacTel, MOACUCTEM MM KOMIIOHEHTOB, OJHUM CIIOBOM, JA€Talleld, CIIOKHBIM 00pa3oM B3aHMOJICHCTBYIOIIMX MEXIy CO-
60i1». OH MOJUEPKHUBAET, YTO «JaKe OUYEHb CI0KHAS CHCTEMa MOXKET AEMOHCTPHUPOBATh XOPOIee yIOpAA0YEHHOE 10~
BeneHue» [9, c. 19]. N.P. [IpuroxxuH, BbIENsAS OJHO U3 OCHOBHBIX CBOWCTB CHHEPTETUKH — CAMOOPTaHU3AIINI0 CUCTEM
Pa3IMYIHON MPHUPOJBI, MOAYEPKUBAI, UTO IIPOLIECCH CAMOOPTaHU3ALNHU IIPOUCXOIAT 3a CUET MEePECTPOHKHU CYIIECTBY-
IOITMX U 00pa30BaHUs HOBBIX CBA3EH MEXIy 3JIEMEHTaMH CHCTeMBbl. OTINUNTETFHON 0COOEHHOCTHIO MIPOIIECCOB CaMO-
OpTraHM3aINH SABJISIETCS MX €CTECTBEHHBIH, HO BMECTE C TeM IleJICHANIPaBJICHHbIN, CIOHTAHHBINA XapaKTep: 3TH MpoIiec-
Chl, IPOTEKAIOIIKE [IPU B3aUMOJECHCTBUU CUCTEMBI C OKPYXKAIOIIEH Cpelol, B TOW UM UHOM MEPE aBTOHOMHBI, OTHOCH-
TEJILHO HE3aBHCUMBI OT cpeabl. [Iporecc caMmoopranusaniy IPOUCXOANT B pe3yibTaTe B3anMOAEHCTBUS HEOOX0ANM O-
CTHU M CIy4ailHOCTH U BCET/a CBsI3aH OT YCTOMYHMBOCTH K HeycToitunBocT» [2, 4, 9].

Wneu o BO3MOXKHOCTH YIIPABIECHHS CIIOKHBIMU CUCTEMaMU HA OCHOBE 3aKOHOB CUHEPIETUKU M BO3MOXKHOCTH
IIPOJYYKTUBHOT'O Pa3BUTHsI STHX CHCTEM B pe3yJbTaTe B3aMMOCBSI3M HEOOXOJIUMOCTH M CIy4ailHOCTH, IpPEAJIOKEHHbIE
OCHOBOIIOJIOXKHUKAMH CHUHEPTETHKH, AENaroT e€ NMPHUBIEKATEIbHON KaK HAy4YHOE HalpaBJICHUE B UCCIEIOBAHUU CIIOXK-
HBIX CUCTEM, KAKOBOH SIBJIIETCS ONpeAEICHNE ONTUMAaIbHON YHCIEHHOCTU HAaJ30PHBIX OPraHoB.

Wnesm cuHEpPTreTHKH MOCBSAIIEHBI PabOTH O0TeYeCTBEHHBIX yueHbIX B.M. ApHonsaa, M.B. BoapkeHmreiina,
10.A. Manunona, A.A. Camapckoro, E.H. Kaszesoit, C.I1. Kyparomosa, }0.B. Illaponuna, [I.C. UepHIBCKOTO U AP Y-
THX.

CnoBO «CHHEPTeTHKa)» O3HAYaeT «COBMECTHOE NEHCTBHE», MOTIEPKUBASI COTTIACOBAHHOCTh (YHKIIMOHUPOBA-
HUS YacTeH, OTPaXaroIIyrocs B IMTOBEJICHUH CUCTEMBI KaK 11ejoro. CHHepreTHKa HCCIEAyeT «IBICHHS, TPOUCXOAIINE B
TOYKE HEYCTOWYMBOCTH, U ONPEACIACTCS Ta HOBask CTPYKTYpa, KOTOpas BO3HHKACT 32 MOPOrOM HEYCTOWYMBOCTH» [2,
c. 7]. CunepreTrka B HauboJjee ynpoueHHOM TOHUMaHHH, U3JI0KEHHOM KaK TEOpHsl, U3y4arolasi CHCTEMBbI, COCTOSIIHIE
13 MHOXKECTBA MOJCUCTEM pa3IMYHON NMPHUPOJBI, KOONEPATUBHOE B3aUMOJEHCTBUE KOTOPBIX NPUBOJUT K BO3HUKHOBE-
HUIO CTPYKTYp YNOPSJOYEHHBIX Ha OCHOBE UX CaMOpa3BUTHUsI U camoopranusanuu. «I[IpeagmMerom cuHepreTUKHU sBISIIOT-
cs1 MexaHHU3MbI camoopranu3anuu. [ToatoMy e€ u Ha3bpIBalOT Teopueil camoopranuzanun» [7, c. 9].

Hcxons U3 BBINIEU3IOKEHHOTO, UCCIEIOBAHNE K IMIPUMEHEHHIO CHHEPreTHKH IIpolecca ONpeleNeHHs ONTH-
MaJIbHOW YMCIEHHOCTH HAJ30PHOTO OPraHa, OCHOBHOM XapaKTEPHCTUKON KOTOPOTO SBJIIIOTCS Pa3BHBAIOLINECS B3aH-
MOCBSI3U CHCTEM C IETbI0 PEryJUpPOBaHMSA OTHOLICHUI B 001acTH 0€30MacHOCTH KaK HAa OCHOBE CIy4ailHBIX COOBITHH,
TaK ¥ Hd OCHOBE CHCTEMHOTO YIIPABJICHHS, MOKET OBITh POIYKTHBHBIM.
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AHanu3 padOT OTEUEeCTBEHHBIX M 3apyOE)KHBIX yUCHBIX-CHUHEPTHCTOB JI0Ka3bIBAET, YTO HOBOE MEXKANCIUILIU-
HapHOE Hay4HOE HalpaBJICHUE — CHHEPreTHKa — OTKPBIBAET BOBMOYKHOCTH K MCCIICIOBAHUIO MPOLIECCOB ONTHMU3ALNHT
CBEPXCIIOKHBIX U CIIOXKHBIX CHCTEM B PAa3HBIX OTPACIISIX COLMATbHO-IKOHOMHYECKOTO Pa3BUTHS HAIIEro COBPEMEHHOTO
conuyma.

CeroliHst «CHHEPreTH4eCKHi MOAX0/1» MIMPOKO MPUMEHSETCS] B COLMANIBHBIX M TYMAaHUTAPHBIX HAYYHBIX IHC-
mummuHax (B.M. Annpees, U.b. Cernorckuii, H.M. Tamanayk, [1.W. TpeTpskoB u apyrue), B TOM YHCIE U B IEIarOT H-
ke (C.I'. Cepuxos, E.H. Crenanos, B.B. Markun, T.M. Xunkux, E.E. UenypHbIX U npyrue).

Yro6bl MPUMEHUTh CHHEPTETHYECKUH IOAXOMA K MCCIECIOBAHMIO MPOIECCAa ONPENENEHHUS ONTUMAIBHONW dHC-
JICHHOCTH HAJ[30pHOTO OpraHa, HaM CJIEAYET C MO3UIUU METOMOJIOTHH CHHEPTEeTHKH ONPENEIHNTh €T0 KaK OTKPBITYIO,
HEJIMHEHHYIO ¥ CAMOOPTaHU3YIOIIYIOCS CHCTEMY. DTO 00YCIOBIEHO TeM, YTO B HEH HIIET mpoliecc oOMeHa HH(pOpMAaIIH-
el (3HaHWSAMM) MEXIYy NPEACTaBUTENSIMU MOIHAA30PHBIX OOBEKTOB, HOJKHOCTHBIMHU JIMIAMH, TOOPOBOJIBIIAMH H BO-
JoHTepamu (oOpaTHas CBs3b), lieJeHanpaBieHHoe noObiBaHre MH(opManuu. Bo Bpems 3Toro mporiecca MosiBISIFOTCS
HOBBIE METO/IBI, LIENTM M CPEJCTBA HA30pHO-NIPOHIaKTHYeCKOH paboThl. KpoMe Toro, MeHsieTcs copepkanue Haa30p-
HO-TIPOMIIAKTHYECKOW  JIESATEIBHOCTH, TaK KaK OHO HE COOTBETCTBYET CHCTEMHBIM TPEeOOBaHUSIM PHCK-
OpPUEHTUPOBAHHOI'O MOJX0JIa B JaHHBIM MOMEHT. Bo3HUKaeT HEMMHENHOCTh Kak Ipoliecca, Tak U pe3yibTaTa. Pe3ymnb-
TaT AaHHOTO Mpolecca MPaKTUYECKH BCErAa OTIIMUEH OT 3aMbICJIOB €T0 Y4aCTHUKOB.
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PACYET KOY®PUIIEHTA PAHTOBOI KOPPEJISAALIMA CIIMPMEHA
MEXJY KOJUYECTBOM IOKAPOB M IPUUUHOMN

Pacuer koaddurmenra panrosoii koppemsanun CriupMeHa Meay KoinndecTBoM roxapos B 2001-2018 ropax n
YCIIOBHBIM HOMEPOM IIPUYMHBI Jajl BEJIMYMHBI 110 MOy IO He npesblmatonye 0,146. 1o nmoaTBepxaeT BIBOJ 00 OT-
CYTCTBHH 3aBHCHMOCTH KOJMYECTBA MOKapoB OT nmpuumHbl. C BeposTHOCTH 0,99 nokazaHo, uTo ko3 duimeHT paHro-
BOi1 Koppensaun CiipMeHa MeXAy KOJIMYECTBOM MT0’KapoB M YCIOBHBIM HOMEPOM IPUYMHBI paBEH HYIIO.

KiroueBble c10Ba: KOJTUYECTBO TMOKapOB, MPUUHUHBI TIOXKApOB, kKodhdunmeHT xoppensuun, Poccuiickas de-
Jieparusi.
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l. A. Kaibichev

CALCULATION RANK CORRELATION SPIRMEN COEFFICIENT
BETWEEN AMOUNT FIRE AND REASON

Calculation of Spearman rank correlation coefficient between the number of fires in 2001-2018 and the condi-
tional cause number gave values modulo not exceeding 0.146. This confirms the conclusion that there is no dependence
of the number of fires on the cause. With a probability of 0.99 it is proved that the Spearman rank correlation coefficient
between the number of fires and the conditional cause number is zero.

Keywords: number of fires, causes of fires, correlation coefficient, Russian Federation.

B nuTeparype He McClieloBaHO BO3MOXKHOE BIIMSIHAE NMPUYMHBI Ha KOJHMYECTBO IOKapoB. PaccMoTpum BO3-
MOJXKHBIN MOAXOJ] K pelieHuio npodnemsl. Mcnonp3yem cratuctuueckue aanubie 2001-2018 romor [1-14]. Beraucium
ko3(unneHT panropoi koppesiunu CrnupMmeHa [15] Mex1y KOJMYECTBOM MOXKapoB U HOMepoM npuduHbl. Koaddu-
LUEHT paHroBoi kKoppensauuu CrnupMmeHa Haxoautces mo ¢popmyie [15]:

n
R =1- 36 3 g2 (1)
n“-n i=1

rae 0; — pasHOCTh PAHTOB IS KAKOH i-TOM mapbl U3 N HAOIIOACHHIA.

Ecnu B BapHallMOHHBIX psAfax IS NepeMEeHHBIX X U Y BCTPEYAIOTCs WICHBI PAJia C OJUHAKOBBIMU PAHTOBBIMU
yucnam, To Gopmyna (1) uamensercs [1]:

6 n k
Rg =1-——— 347, T=3(E 1) @
n —n—E(Tx+TY) =1 )

3I[eCB k — amcio rpynil B BapualliOHHOM psAAY € OAUHAKOBBIMU PAHIOBBIMU YHCJIAMH, tl - YUCJIO YJICHOB B Ka)KI[Oﬁ us3

K rpymm.
[NprunHa MOXXapoB y HAC W3HAYAIBHO BHIPAKCHA B INKaJe HAMMEHOBaHUWil. B KauecTBe paHra 3Toii mepeMeH-

HOM HCIONb3yeM YCIIOBHBIA MOPSIKOBbIM HOMep. KoiuuecTBo moxapoB SIBISETCS YMCICHHOM mnepeMeHHoOW. Panr 1
NPUCBOMM HaWMEHBLIEMY 3HAUCHUIO, lajiee HyMepyeM B MOPsAKE Bo3pacTaHus yncia noxapos (Taoam. 1).

Tabnuya 1. Pacder ko3¢ dpuinenta panroBoii koppeasiuu 115 2018 roxga

Ipuuyuna Panr rl Kos-Bo noxkapos Paurr2 | d=rl-r2
YCTaHOBJIEHHBIN TTOKOT 1 13625 12 -11
HEHMCIPaBHOCTh MMPOU3BOACTBEHHOI'O 000PYJOBaHHS, 2 564 6 -4
HapyIIEHHE TEXHOJOIMYECKOro Ipolecca MPOU3BOICTBA
HapylIeHHe MPaBuI YCTPOUCTBA U DKCIUTyaTaIllH dJIeK- 3 41763 15 -12
TPOOOOPYTOBAHHMS
HapyIIeHUEe MPaBUII MOXKapHOHW 6€30MacHOCTH IPH MPO- 4 922 7 -3
BEJICHHH 3JICKTPOra30CBapOyHbIX padoT
B3pHIB 5 72 1 4
CaMOBO3rOPaHUE BEIICCTB U MaTEPHAIIOB 6 513 5 1
HapyIIeHHEe MPaBHJI yCTPOHCTBA M SKCIUTyaTallly Ievyen 7 21934 13 -6
HapylIeHHEe PaBHUJI YCTPOMCTBA U IKCILTyaTALUH TEILIO- 8 446 3 5
TeHEPUPYIOUINX YCTAHOBOK
HapyIIeHUEe MPaBUI SKCIUTyaTaIlH OBITOBBIX Ta30BBIX 9 87 2 7
YCTPOMCTB
HEOCTOPOXKHOE 0OpAIEHUIO C OTHEM 10 37195 14 -4
LIAJIOCT JIETEH C OTHEM 11 1803 9 2
TPO30BO paspsija 12 480 4 8
HEYCTAHOBJICHHAs TPUYHHA 13 1555 8 5
poYasi IpUIrnHa 14 1958 10 4
HapylleHHe MPaBUi yCTPONCTBA U IKCILTyaTalluu 15 9027 11 4
TPaHCIIOPTHBIX CPEACTB
Koa¢ppuuunenr panrosoii koppessitun CiupMena 0,004
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MakcumanbpHOE 10 MOXYJIO 3HadeHue Kod(pQuuueHTa paHroBoi koppemsiunu Cnupmena pasHo 0,146
(Tab:. 2). [ToaToMy CBSI3U MEXKAY YHCIOM MOXKAPOB M YCIOBHBIM HOMEPOM IPUYMHBI HET.

Tabnuya 2. KoagpunueHTsl panropoii koppensuun Cnpumena st 2001-2018 ronos

I'on 2001 2002 2003 2004 2005 2006 2007 2008 2009
RS 0,057 -0,014 0,011 0,046 0,050 0,050 0,057 0,057 0,096
I'on 2010 2011 2012 2013 2014 2015 2016 2017 2018
RS 0,096 0,132 0,146 0,136 0,146 0,114 0,104 -0,004 0,004

OTMeTHM, 9TO TOPAIOK IEePEUNCIICHIS IPUYHH MTOKapoB (M COOTBETCTBEHHO HyMepallysi) COBIAgacT co coOop-
aukamu 2001-2011 romos [1-7]. B mocnenytomem [8-14] mopsnok nepednciaeHns IpuarH ObLT U3MEHEH, a TakKe ObLTH
nmo0aBiieHBl HOBBIC (HapyIICHHWE MPAaBIJI MOKapHOW OE30IaCHOCTH IIPH HCIOIB30BAHUN NMHUPOTEXHIMUCCKUX H3CIHN).
[t COnOCTaBUMOCTH PE3yJIbTaTOB OyaeM NPHUICPKHUBAThCS MOPSAKa IEPEUHCICHHS IPHYNH, YCTaHOBIEHHOTO B [1-7].

[IpoBepuM THIIOTE3y O 3HAYUMOCTH PACCYUTAHHBIX K03()(HIHEHTOB PaHroBol Koppeniuun CrupMeHa MexIy

YHCIIOM T0KapOB U YCIOBHBIM HOMepoM npuduHEL. ['nmoreza HO — cBs3m Her ( RS =0). AmpTepHaTuBHas runore3a H1
— CBA3b €CTh ( RS #0).

[Tpouecc mpoBepku mpu ManoM oObeme BbIOOPKH (n < 30) COCTOMT B CpaBHEHHH PACCUMTAHHBIX 3HAUCHUI
panrosoit koppessunu Crupmena (Tab. 2) ¢ KpuTHYecKuME 3HaueHusiMu R, (N) , B3STHIME U3 CTATUCTUYECKUX TaOIHIL
[15] anst 3amaHHOTO YPOBHS 3HAYMMOCTH 0L M YMCIIa Iap HaOmoaeHui n. B HaleM ciyyae BEIOMpaeM ypOBEHb 3HAYH-
moctu .= 0,01. Torma Ry ;(15) = 0,654. Dmnupudeckue 3HaueHus kodddurmenta panrosoit koppensuuu Criupmena

(Tab. 2) momazmaroT B 001aCTh JOMYCTHUMBIX 3HAYCHUH |Rs| <R 01(15) . ITostomy ¢ BeposTHOCTBIO 0,99 151 rOZI0B

2001-2018 cnpaBennmBa rumotesa HO.
TeM cambIM, OIPOBEPTHYTa BO3MOXKHOCTH CBSI3M KOJMYECTBA MOXKAPOB C MX MPUYMHON. PaccMoTpeHHBIN cTa-
TUCTHUYECKHUI MaTepHal MPUBOJNT K BBIBOAY 00 OTCYTCTBHH TaKO#l CBSI3U.
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3. [. Kamaesa, 3. C. Hacviposa
OI'BOY BO VY dumckuii rocy1apCTBEHHbIH aBHAIIOHHBIH TEXHUUECKUH YHHBEPCUTET

OBPA30OBAHMUE JbIMA ITIPU PA3JIMYHbBIX BUJAX ITOKAPA
B cTaTbe paccMOTpeHbI pa3iMyHbIe THIIBI IOKAPOB U OCOOEHHOCTH 00pa30BaHMs AbIMa M TOKCHYHBIX ITPOIYK-
ToB cropanusi. Ha mpumepe Cubaiickoro kapsepa (Pecnybmuka bamkoproctan) nmpoaHanin3npoBaHa ONAacHOCTD 33IbIM-

JICHUA.
KaroueBrble ciioBa: MoKap, AbIM, TIICHHUC.

E. D. Kamaeva, E. S. Nasyrova
SMOKE FORMATION IN DIFFERENT TYPES OF FIRE
Different types of fires and features of smoke formation and toxic combustion products are described. On the ex-

ample of Sibay career (Republic of Bashkortostan) the danger of smoke is analyzed.
Keywords: fire, smoke, corruption.

IMoxapsl B Hallell CTpaHe BCIBIXUBAIOT KAXK/bIE HECKOJIBKO MHUHYT, U €KErOJHO OT MOKApOB MOTHOAET MHO-
KECTBO 4yenoBeK (puc. 1).
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Puc. 1. Cratuctuka noxapoB B ropoJiax U CEIbCKOM MECTHOCTHU
Ha Tepputopuu Poccuiickoii ®deneparyn (PD) 3a 2003-2017 rr.

CorlacHO CTaTUCTHKE, 00IIee YHCIIO 0XKapoB Ha Tepputopuu Poccuiickoit denepanuu (PP) B nepuon ¢ 2003
o 2017 ymensumiocs. Tem He MeHee, yMEHBILIEHHE YHCIIA TI0XKAPOB HE MPUBOAUT K CHHKEHUIO BO3ACHUCTBHS OMACHBIX
¢akTopoB noxapa. OZHUM U3 TaKUX (PAaKTOPOB SABIAETCS ABIM.

B npomecce ropeHust BeIAENASTCA TEIUIO U 00pa3zyeTcs IbIM. ['opeHne pe3Ko MeHSeT XUMHYECKHH COCTaB BO3-
nyxa. Kak u3BeCcTHO, €CiIM MPOUCXOANUT MOJHOE CTOPaHUE OPTaHMYECKHUX BEIIECTB, TO BBIAEIAIOTCS YIICKHUCIBINA ra3 u
Boja. IIpn HegoCTaTKE KHUCIOPOAA, TO KPOME BBIIIETIEPEUHUCICHHBIX BEIIECTB BBIACISIOTCS: OKCH, YIJIEPO/a, CIUPTHI,

© Kamaesa 2. /1., Haceiposa 2. C., 2019
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KETOHBI, aJbJEeTH/IBl U Tpoyee. B1o6aBoK MPOIYKTHl HETOJHOTO FOPEHUsI CAMH CHOCOOHBI TOPETh U 00Pa3OBHIBATH C
BO3yXOM B3pPbIBUATBIE CMECH.

JpIM nipescTaBisieT co00W UCTIEPCHYIO CHCTEMY, KOTOPasi COCTOUT M3 MEJIKMX HECTOPEBIIMX YaCTHUIl B PA3HBIX
arperaTtHbIX COCTOSIHMAX. Benmumna takux yactui MeHee 0,1 MkM. /[piM aGcopOupyeT Ha cBOoel MOBEPXHOCTH Maphbl
ra3oB U JKUJIKOCTEH — UMEHHO M3-32 9TOTO OH YXYJALIaeT BUAUMOCTb M UMEET yaymiatomiee nevicreue. OOmumii cocras
IIBIMa OTIPEJIEIIIETCSI COCTAaBOM M TUIIOM MPOAYKTOB cropanus. OH 001amaeT cBOiCTBOM OOIBIION CTOMKOCTH, 9TO 00B-
SICHSIETCSI T€M, YTO YaCTHHIB! JbIMA UMEIOT Ha ce0e 3JEKTPUIECKUE 3apsiIbl B PE3yIbTaTe TPEHUS MEXTy co0oi. CBO-
CTBA MPOXYKTOB JBIMA, a TAKXKE CTETICHb 3abIMIICHUS 3aBUCAT OT TeMIIepaTypsl. UeMm oHa OoJblIe, TEM TOKCHYHEE JbI-
MOBBIE T3l

JIBIM OT KpYyTIHBIX ITOKapoB BBI3BIBAET N3MEHEHHE OCBEIIEHHOCTH, TEMIIEPATYpPhl BO3yXa, BIUSIET HA KOIHIeE-
CTBO atMoOc(epHbIX ocankoB. Kpome Toro, IpIMOBOM a3p030Ib U ra3o00pa3Hble MPOAYKTHI, B3aUMOJEHCTBYS C aTMO-
cepHOil B1aroii, MOryT BbI3bIBATh KHCJIIOTHBIE OCAIKH — JOXIIH, TYMaHBI.

Ceituac Beszie, 1 B CTPOUTEIBCTBE, U B OBITY, HCIOJIB3YIOTCS TIOJIMMEPHBbIE MaTepuaibl. Ha naHHBI MOMEHT
n3BeCTHO Oosiee 175 KOMITIOHEHTOB, BXO/ISIINX B COCTaB IIOJIMMEPOB, 00pa3yIOIIUX MEXAY COO0H pa3Hble COCIMHEHNS.
IIpu ux ropeHUH Ha JBIM OCEIAal0T TaKUe BEIIEeCTBa, KaKk MOHOOKCHJ YIepoJia, JUOKCHIBI a30Ta U CEPhl, XJIOPUCTHIN U
LMAHUCTBIA BOJOPO/], Pa3IMYHbIEC YIIIEBOAOPO/bI, & TAKXKE PsAJl TOKCUYHBIX BEIECTB, KOHIIEHTPALMN KOTOPBIX 3HAYH-
TEJILHO TPEBBINIAET NPECIbHBIC 3HAYCHUSL.

JlecHble TOXKapHI SBISIOTCS OJHUM M3 HanOoOJee YacThIX SIBJICHHUH, CONMPOBOXKAAIOIINXCS OOJIBIIUM BBIOPOCOM
B aTMoc(epy OKHCH M IBYOKHCH YIIEpOAa M OKCHIOB a30Ta. Takke B TNPOAYKTAaX FOPEHHS JIPEBECHHBI COIEPIKATCS
IIMAaHO-, XJI0pO- U (PTOPO-BOAOPOI, aKPOJIEHH, alleTOH, aMMHaK, (pOpMalIbAETUABI, B HEKOTOPBIX CIIydasiX W JIpyTHE Be-
IIECTBA.

B mponecce ropenust HepTH U HEPTENMPOIYKTOB Ha JIbIM OCEAAIOT OKCHIBI a30Ta, CEPhI, YIIIEPOna, a TaKkxKe
MHOTHE YIJIeBOJIOPOABI — OEH301, TONYoJI, alleToH. KpoMe HuX, MpOAyKTaMu ropeHus HeTH U ee MPOIYKTOB SBJISIOTCS
CTHPOJI, aHTPalleH U MHOXECTBO JPYTUX TOKCHYHBIX COCTUHEHHH.

IIpu mokapax B Kapbepax Cpeau BBIIEISIEMBIX BEIIECTB INPeoOIafaloT THUOKCUA CEphl M CEPOBOAOPOA.
B Pecniyonuke banrkopTocTan pacmoyioskeH OJUH U3 CaMbIX TJIYOOKHUX B MUpE KaphepoB. [1yOnna Crubanickoro xapbe-
pa — 6omnee 500 M, a tuameTp— 2 kM. B kappepe 100bIBalOT METHO-IIMHKOBBIN ¥ METHO-CEPHBIN KOIYEIaH.

B Hos16pe 2018 r. B CubaiickoM Kapbepe HavajioCh TICHUE TOPHOU MOPOABI ¢ 00pa30BaHHUEM T'YCTOTO JbIMA.
B HaceneHHOM IyHKTE BOKPYT Kapbepa ['ocymapcTBeHHBIH KoMuTeT Pecrybmuku bamkoprocran mo UC [1] mpoBommn
3aMep MakCHMAJIbHO Pa30BOH KOHIICHTPALMK THOKCHA CEpBl H CepOoBOIOpoa (pHc. 2).

V3MeHeHne KOHLEHTPAMH JHOKCHIA CEPhl MPOXOIIIIO O
IHSAM W BPEMEHH CYTOK B 3aBHCHMOCTH OT METEOPOJOTHYECKHX
ycnosuid. Hanpumep, 21 staBapst 2019 roma B Touke 3amepa Ne 1 (pu-
cyHok 2) B 10 yTpa KOHIeHTparus coctasuia 3,35 mr/m®; B 12.00 -
9,5 mr/m; B 14.00 - 18,8 mr/m%; B 16.00 - 1,95 mr/m’. [lastee koHueH-
Tpamus cootBeTcTBoBana Hopme (0,5 MF/M3). B sTOT Nens no noka-
3aTeNo CTaHAAPTHOTO MHEKCA YPOBEHb 3arpsi3HEHUS U3MEHSJICS OT
OuYeHb BBICOKOTO J0 MOBbIMIEHHOTO. [lockonpky mpesbimenue 111K
6osee uem B 30 pa3 HaOMIOJAIOCH MEHEE BOCBMHU YacoOB, TO IO
I'OCT P 14.03-2005 »skcTpemManbHO BBICOKOE 3arps3HEHHE HE
YCTaHOBJICHO.

Crenyer, OTMETHTh YTO METEOPOJIOTHYECKUE HapaMeTphl, B
NIEpBYIO OYepeab HaNpaBlICHWE U CKOPOCTh BETPa, BIMSIM Ha pac-
npocrpanenue apiMa ot Cubaiickoro kapbepa. OCHOBHBIMH Harpas-
JICHUSIMH BeTpa SIBIISIFOTCS I0XKHBIN M I0T0-3aMa HbI{, TepeHOCsIIIe
JIBIM B CTOPOHY Xmioro cektopa. Hanpumep, 21 saBaps 2019 roga B
12.00 3adukcupoBaHO I0KHOE HAMPABIECHUE BETPA CO CKOPOCTHIO
1-2 m/c.

B suBape 2019 roga otmedeHo He noctosiHHOoe npeBbimenue [1JIK: gepe3 1eHp 1 HE BO Bce BPEMEHHBIE P O-

MeXyTKH 3amepa. OxHaxo B mepuox ¢ 7 mo 12 ¢espans 2019 npessimenne I1JIK mo aroxcumy cepsl HaOmronanacs Bce
9TH HU. MakcuMaslbHas KOHIIGHTpaNus TUOKCHJIa Cephl 3a BBIJEICHHBII MPOMeXyTok 3adukcupoBana 10 ¢espais B
18.00 B Touke 3amepa Ne 1 - 11,6 mr/ M.
Tnenne ropHO# MOPOABI MPOJOINKATOCH OoJiee 4 MecsieB. B Hacrosiee BpeMst BeleTcs 3aMep KOHLEHTPAUH JNOK-
cuna cepsl u cepoBonopoaa. Ilocne 3aTomnenus maxt Cubalickoro kapbepa Bojoi npessimenue 11K ne 3apukcupo-
BaHo. Ha npumMepe TieHust ropHOit nopoxsl B CubaiickoM Kapbepe MMoKa3aHo, YTO HHJOT€HHBIE IT0Kaphl XapakTepH3y-
I0TCSI HEYTPABISIEMOCTBIO U MACIITaOHOCTBIO TTOCIIECTBUI IS SKUTEJICH, OKa3aBIINXCS B 30HE 3a/{bIMIICHHSI.

Puc. 2. Touku 3amepa
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E. B. Kapaces, H. A. Tapamanoe
OI'BOY BO HBanoBckas noxapHo-cracatensHast akagemus [ TIC MUC Poccun

MOCJEJICTBUASA OTCTYIUIEHUM OT METOJUKHW ONPEJIEJEHUS
MECTA IEPBOHAYAJIBHOI'O BOSHUKHOBEHUSA 'OPEHUS

Mertozaomnorust cyneOHOH MOXKAaPHO-TEXHUYECKOW DKCIEPTH3bI OIpENesieT OCHOBHBIE NMPHHIMIIBI M MOPSIOK
JieficTBUI IIpU YCTaHOBIEHUHU OOCTOSTENBCTB NMOKapoB. IlocneacTBus OTCTYIUIEHUI OT METOAUKU PEKOHCTPYKLIUHU TPO-
Lecca BOSHUKHOBEHHSI M Pa3BUTHS IOXKapa MOTYT INPUBECTH K ONIMOOYHON IOPUANYECKOW OLEHKE COOBITHS IOKapa,
YIIEMJICHHIO NPaB MOCTPAJAaBIINX OT IOKapa M3-3a OMIMOOYHOTO MPH3HAHHA MOCIEAHUX OTBETYMKAMH M, Kak obmiee
CJIE/ICTBHE, — CHIDKCHNE YPOBHS JIOBEPHUS K Cy/IeOHOM M HCIIOTHUTEIBHON BIIACTH.

KaroueBble cji0Ba: METONONOTHS CyACOHON MOKapHO-TEXHUUECKOH 3KCIEPTH3bI, PEKOHCTPYKIMH TIpoliecca
BO3HHKHOBEHHS M Pa3BUTHS OXApa, paccieoBaHUe M0Xapa B aBTOMOOHIIE.

E. V. Karasev, N. A. Taratanov

THE CONSEQUENCES OF DEVIATIONS FROM THE METHODOLOGY FOR DETERMINING
THE SITE OF THE INITIAL OCCURRENCE OF COMBUSTION

The methodology of the judicial fire-technical expertise defines the basic principles and procedure for deter-
mining the circumstances of fires. The consequences of deviations from the methods of reconstruction of the process of
fire occurrence and development can lead to erroneous legal assessment of the fire event, infringement of the rights of
victims of the fire due to the erroneous recognition of the latter by the defendants and, as a General consequence, to a
decrease in the level of confidence in the judicial and Executive authorities.

Keywords: methodology of judicial fire-technical expertise, reconstruction of the process of occurrence and
development of fire, investigation of fire in the car

OKcIepTH3bl IPOU3BOIATCSA MPAKTHUECKH BO BCeX cepax demoBedecKoil nesTeabHOCTH. [IoHITHe «9KCTIepTH-
3a» UCIOJNb3YeTCs B HAayKe M NpaKTHKe A 0003HAueHMs MCCIIEAOBaHUil, TPeOYIOIINX UCIOIb30BaHMs NMPOdeccho-
HQJIBHBIX 3HAHWN. Pe3ynbTaThl AKCIEPTH3HI TOIYYaIOTCS OMBITHBIM IIyTEM C MOMOIIBIO CIIEUANBHOTO HHCTPYMEHTAPHS
- OKCHEPTHBIX METOAHUK.

DKcrepTHas METOAMKA — 3TO CHUCTEMa MPENICaHUi, peKOMEHIANNH 00 OpraHU3aliy U ONTHMAIBHON TOCITe-
JTOBAaTEILHOCTH MPUMEHEHHS COBOKYITHOCTH METO/IOB H ITPUEMOB TS U3yUCHHST 00BEKTOB CYACOHOH SKCIIEPTU3EL.

Cynebnble moxxapHO-TexHndeckue skcnepTu3sl (CIITD) BEIMONHSAIOTCS TO JenmaM O MoXKapaX, B3pBIBax
(BcmBIIKaxX) Mapo-, Ta3o- W MBUICBO3IYIIHBIX CMECEH, a Takke MO JellaM O HapyIICHHUsSX TpeOOBaHMI B OOJNACTH IO-
KapHOH 0€30TIaCHOCTH U OTIMPAIOTCS Ha OOIMINE MITH YaCTHBIC SKCIIEPTHBIC METOIHUKH.

B 2013 rogy MHccnemoBatenbckum ULeHTpoM skcnepTusbl noxkapo OI'bY BHUUIIO MYC Poccun
(.. Yemko, A.O. AnronoB, C.A.KouapateeB) u Jlemaptamentom Ham3opHoU pgestensHocTH MUC Poccun
(C.I1. Boponos, A.B. IlomnoB) Obu1 MOATOTOBJIEH JOKYMEHT «MeTOAO0NIOTHS CyIeOHON TOKAPHO-TEXHUIECKON dKCIep-
THU3bI: OCHOBHBIE MIPUHIHUIIBD» [1].

B nacrosmeM TOKyMEHTE pacCMaTpHUBAIOTCS OCHOBHBIE IPHHIIMITEL, HA KOTOPBIX 0a3upyeTcsi COBPEMEHHAs Cy-
nebHas MmokapHO-TEXHUYECKas dKcnepTusa. B coorBercTBuu ¢ TpeboBanuem denepansroro 3akona ot 31 mas 2001 T.
No 73-®3 «O rocynapCTBEHHOU CyIeOHO-IKCIIEPTHOW AeaTenbHOCTH B Poccuiickoit depepanun» O €IWHOM HAydHO-
METOJMYECKOM MOJXOMAE K IKCIEPTHOH MPAKTHKE JAaHHBIM JOKYMEHTOM CIEAYET PyKOBOACTBOBATHCS IPU MPOHU3BOA-
CTBE 9KCIEPTU3 W UCCIECJOBAHUH B CHCTEME TOCYJIAPCTBEHHBIX CY/AE€OHO-IKCIEPTHBIX YUPEXICHUH (Iopa3/ieneHui)
(denepanbHOI poTHBONOXKAPHOI ciy)k061 MUC Poccuu, a Takxke npu 00YYSHHUHU M aTTECTAINH [TOKAPHO-TEXHUIECKUX
sKcrepToB. Hapsiny ¢ naHHOM MeTo0I0THeH IPH NPOU3BOJICTBE SKCIEPTH3 M UCCIIEIOBAHUH HCHOIB3YIOTCS YacTHBIC
9KCIIEPTHBIE METOJIUKH, BHIOOP KOTOPBIX OCYIIECTBIISIETCS 3KCIEPTOM HCXOIS U3 KOHKPETHBIX OOCTOSITENILCTB — MPE-
CTaBJICHHBIX Ha UCCIIeIOBaHNE 00BEKTOB, IIOCTABIICHHBIX HAa pa3pelieHre BOIPOCOB, CBOMX CIICIHATBHBIX 3HAHUH (cITe-
[IHATN3AIIH) ¥ TEXHUIECKUX BO3MOYKHOCTEH SKCIIEPTHOM OpraHu3anny.

BaxxHOCTB COOMIOIEHHST METOLOJIOTHH MTPOBEACHUS NCCIIEAOBAHIS OOCTOSTENBCTB MOXKAapa OYEBHUIHA HE TONb-
KO JUIs1 9KcriepTa, Ho u Jyuist mo3HaBatess [ TIH ®IIC, 1.x. oHr 00beIuHEHBI OOIINM CTPEMIICHUEM YCTaHOBJICHUS 00bEK-
TUBHOM MCTHHBI 110 NIy O MoXkape.

© Kapaces E. B., Taparanos H. A., 2019
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[ocnencTBust OTCTYIUICHNH, HAIpUMEp, OT METOAUKH PEKOHCTPYKIMU Tpoliecca BOZHUKHOBEHUS M PAa3BUTHA
MOXapa MOTYT NPUBECTH K OIIMOOYHOM FOPHIMUYECKOI OLIEHKE COOBITHS MOKapa, YIEMJICHUIO IIpaB OCTPaJaBIINX OT
MoXapa u3-3a OMKOOYHOr0 MPU3HAHMS MTOCIEIHUX OTBETYNKAMH M, Kak oOllee CleACTBHE, — CHIDKCHUE YPOBHS J10BeE-
pHS K Cy/1IeOHON M UCTIOHUTEILHON BIIACTH.

[IpowsumiocTpupyeM 3TH yTBEPXKICHHUS HEKOTOPBHIMH IPUMEPaMHU U3 SKCIEPTHOW MPaKTHKH IperojaBaTeseit
WBanOBCKOiI1 moxkapHO-cracarenbHoi akagemun [ TIC MUC Poccun.

B nexabpe 2018 roga B akageMuro MOCTYIIIIIO OOpalieHne TpakAaHuHa ¢ MPOCK00i MPOBECTH HCCIIeJOBaHUE
cropesiero asromoomst «Mersedes-Benz VitoTourer 119 BlueTEC» nproGpeTeHHOTO MM TIONTO/a paHee B OJHOM W3
CTONMYHBIX aBTOCAJIOHOB koMnaHuu «Mepcenec beHn - Pyc» u mpomenniero taM ke IIaHOBOE TEXHHYECKOe 00CITy-
KHUBaHUE.

W3 npencraBiieHHBIX KOIUI MaTepHaIoB MPOBEPKH IO (haKTy IoKapa CJIEA0BalIo, YTO 30Ha HAMOOJBIINX Tep-
MHUUYECKHX MMOBPEKACHUI HAXOIMIACh B MOTOPHOM OTCEKe, OJIMKE K JIEBOMY KpbUTy. B 3TOH 4acTH HaXOAMINCH pacliu-
puTeNbHBIE 0aYKH, CHCTEMa OTOILICHHsI CaJOHa, MPEAITyCKOBOTO IPOrpeBa JIBUraTeis U JIp. aneMeHTsl (puc. 1, 2). [o-
Kap HE OXBaTHJ BEChb aBTOMOOWJIb, T.K. BIaJENEL, YBUJICB JIbIM M3 MOTOPHOIO OTCEKa, BKIIOYHMI HEYOpaHHYIO HOCIe
IIOMBIBKH aBTOMOfIKy 1 JIMKBUAWPOBAJ IT'OPCHUC.

Puc. 1. Bup neBoii 9acT MOTOPHOTO OTCEKa aBTOMOOMIIS Puc. 2. Buj sesoii yactu aBromobunst «Mersedes-Benz
«Mersedes-Benz VitoTourer 119 BlueTEC» VitoTourer 119 BlueTEC» nocite oxapa.
aHaJOTUYHOTO CTOPEBIIEMY VY neBoro nepexHero koneca (hparMeHThl HOKapPHOTO

Mycopa cOOpaHHOTO O] aBTOMOOUIIEM

JlozHaBarenb, NPOBOMMBILUKA MPOBEPKY IO (aKTy Iokapa, B IOCTAHOBICHUH 00 OTKa3e B BO30YKIEHUH YT O-
JIOBHOTO JieNa TaK M yKasal: «...AHaJu3upys OPOTOKOJI OCMOTpa MeCTa HMPOMCLIECTBUS, XapaKTep TEPMHUECKUX IMO-
BPEXJICHUH aBTOMOOMIIS, CIIeyeT MIPUITH K BBIBOJY, YTO OUar Ho)kapa pacroyIoKEeH B MECTE PacIOIOKEHHs MepeiHer
JIeBOH (apbl BBUAY HaWOOJBIINX MOBPEKACHUN KOHCTPYKIIMH aBTOMOOWIIS B TIEpeHEH YacTH clieBa. AHAIU3UPYS CO-
OpaHHBIE B XOJIe IPOBEPKH (paKTHUECKHE JTaHHBbIC, OOBSICHEHUS] OYEBHILEB, IPOTOKOJI OCMOTpa MecTa NPOUCIIECTBUS,
cIelyeT IPUNTH K BBIBOAY, YTO NPUYMHON BO3HUKHOBEHUS IOKapa MOCIYXKWI aBApUNHBIN, [10KapOONACHBI PEXUM
paboThI AIEKTPOOOOPYIOBAHUS ABTOMOOIIS.

Jpyrumu crnoBamMH, HOBBIH, NMPOIIEAMNN OQHUIIMAIBHOE TEXHHYECKOE OOCITY)KHBAaHHE aBTOMOOWIb NMPEMHYM
CErMEeHTa CTOpelI OT CBOETO 3JIeKTpoobopynoBanus. [Iprmuem, KOHKpETHOE 3NEKTPOOOOPYAOBaHIE MIIN aBapUHHBIN pe-
KM ero pa0oThl ycTaHOBJIeH He ObuL. [TocTpamgaBiiemMy ObLITO PEKOMEHIOBAHO OOPATUTHCS 32 KOMIIEHCAIMHA yiiepOa B
JIocyne0HOM NopsaKe K oQUIanbHOMY AWIEpPY, Y KOTOPOro aBTOMOOMIIb ObLI MpHoOpeTeH.

Komnanus «Mepcenec benn - Pyc» (kOHKpeTHOro auiepa pyKOBOACTBO KOMIAHMM NMPOCUIIO HE YKa3bIBAaThb)
BbIpa3ujia TOTOBHOCTh KOMIIEHCHPOBATh NOHECEHHBIN yIIepO HOBBIM, TOUYHO TaKHUM K€ aBTOMOOWIIEM WMJIM JA€HbraMH, HO
TOJIBKO B CJIy4ae TOYHOI'O YCTAHOBJICHHS IIPUUUHBI 0XkKapa, HANIPSIMYIO CBA3aHHOU C KOHCTPYKTUBHBIMU IPOCUYETaMU B

49



[IOXXAPHA ST U ABAPUITHASI BE3OITACHOCTbD

«Mersedes-Benz VitoTourer 119 BlueTEC». IIpousBoauTesp OblI KpaliHe 00€CIIOKOEH BO3MOYKHON HEUCITPABHOCTHIO,
MOTYILEH NPUBECTH K OT3bIBY MAPTHH IPOAAHHBIX aBTOMOOMIICH 1O BCEMY MHDY.

Komnanust npenioxuia CBOMX IM0KapHO-TEXHUYECKHX 3KCIIEPTOB M HHXXeHepoB «Mepcenec benn - Pycy, Bna-
JIeTiel] )ke aBTOMOOMIIS, KaK yKe YIOMHHAJIOCH BBbIIIE, 00paTHIICS 32 TOMOIIBIO B HAIIly aKaJEMHUIO.

Kommnanusi, y10BI€TBOPHB X0OJaTaicTBa HKCIEPTOB, NPEICTaBMIIA Ul OCMOTPA UACHTHYHBIA aBTOMOOHIIb IS
pa3boOpKU U CPAaBHUTEIBEHOTO HCCIIEOBAHUS y3JI0B M arperaTtoB MMOCTPAIaBIINX OT Iokapa. ABTOMOOHIM OBUIH ycTa-
HOBJICHBI PSAZOM Ha TIOIBEMHHUKHI B PEMOHTHOM Iiexe (puc. 4).

OO6umM 0cMOTpPOM OBIJIO YCTaHOBIICHO, YTO, ACHCTBHTEIBHO, MECTO HAMOOJBIINX TEPMHUYCCKHUX MOPasKeHUH
COCPEOTOUCHO B JICBOIl YaCTH MOTOPHOTO OTceka. OIulaBlieHHe IUIACTHKOBBIX JIeTalleld CalloHa M ero 3aKOIYeHHe, paB-
HO KaK U pacTpecKUBaHHE JIOOOBOTO CTEKIIa HOCHIIO BTOPHYHBIN Xapakrep (puc. 5). 31mech au BO3HUKIIO TopeHne?

Puc. 3. Bug MOTOpHOTO OTCEKa aBTOMOOHIIS
«Mersedes-Benz VitoTourer 119 BlueTEC»
mocJie moxapa

Puc. 4. Cropenmmnit
Y WICHTUYHBIA aBTOMOOWIIH

Puc. 5. Buj ciipaBa Ha CropeBIINi aBTOMOOWIIb
«Mersedes-Benz VitoTourer 119 BlueTEC»

B cootBeTcTBUU C CylIeCTBYIOLIEH METOAUKOM, onpeesieHue MecTa EPBOHAYAILHOTO BO3HUKHOBEHHSI TOpe-
HUs (Ovara 1moxapa), IpOU3BOUTCS Ha OCHOBAHHU WCCIICAOBAHUS COCTOSHUSI KOHCTPYKIIUIA, TPEAMETOB H MaTEPUAIIOB
MOCJIe MOXKapa, XapakTepa MX MOBPEKACHUS OTHEM, C YYETOM (PH3MUYCCKUX 3aKOHOMEPHOCTEH MPOTCKAHMS TEIUIOBBIX
MIPOIIECCOB B 30HE TOPEHUS M BO3MOXKHBIX ITyTEH PacTpOCTpaHCHUS OTHS, a TaK)Ke aHAN3a JaHHBIX, COJICPKAIIIXCS B
MTOKa3aHUN OYECBHIIEB, 0OHAPYKUBIINX MOXKAP U HAOIIOIABIINX €r0 pa3BUTHE.
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Kak u3BecTHO U3 CrieuaIbHOM TEXHUYECKON JIUTEPaTYpPhl U MPAKTUKH UCCIICJOBaHMS IIPHYHMH T0KapOB, B 30HE
€ro oyara, Kak IpaBHJIO, TOPEHUE TPOUCXOAMUT OoJiee UIMTEIbHOE BpeMsi U NpH 0Oojiee BBICOKHX TEMIIepaTypax, 4To
MOJIy4aeT CBOE OTPaKEHHE Ha COCTOSHUU KOHCTPYKLHH, IPEIMETOB U MaTepralioB Mocle moxapa. 13 ouara nosxxapa, B
CJIC/ICTBHH TEIJIOBBIX KOHBEKIIMOHHBIX MOTOKOB, TOPEHHE PACHPOCTPAHSAETCS MPEXJe BCEro KOHYycooOpa3HO BBEPX H
panuaigbHO, OCTABIISIA Ha KOHCTPYKLUSX, IPEAMETaX U MaTepHaiax XapakTepHbIe MOBPEeKACHH [2].

VIMEHHO 3THMMM IOJIOKEHUSAMHU PYKOBOJCTBYIOTCSI UCCIIEOBATEIH IOKAapOB, B TOM uucie ao3HaBarens ['TIH
OI1C npoBOAMBIINIT IPOBEPKY IO (GaKTy MOXkKapa M BEIHECIINI ITOCTaHOBIICHHE 00 0TKa3e B BO3OYKICHUN yTOJIOBHOTO
nena. OgHAKo, HE ciemyeT 3a0bIBaTh, YTO «PAcIpOCTPAHEHNE KOHBEKTHBHBIX MOTOKOB Ha TOXKape MOJOOHO CTEKaHMIO
BOJIBI, HO OOPATHO €if 10 HampaBiIeHUI0. Boga cTekaeT cBepXy BHU3, HAXOS IS 3TOTO MaJICHIINE INENOYKH, a JbIM,
ra3o00pa3Hble MPOIYKTHI CTOPAHMS TOYHO TAaKKE CTpeMsTCs BBepx». OTCIO/a BaKHOE NMPABMIIO: €CIIM WILENIh OdYar -
WIIY CaMyl0 HIKHIOIO 30HY CO ciefaMu ropenus [2]. I'me ke Moryia HaXoAUThCsS HWXKHSISL 30HA CO CIIeJaMU TOPEHHUs B
aBToMoOwme? J{Jst 0TBeTa Ha ATOT BOMPOC MOTHSIIA aBTOMOOIIH (pHcC. 4) M OCMOTPEIH ero AHuIe (puc. 6).

Puc. 6. Bug aBromobuIieii cropesmiero (crpasa) ¥ HACHTUIHOTO (CIIeBa)

IIpu ocMoTpe aBTOMOOHIIS CHU3Y OBLJIO YCTAHOBIICHO, YTO CIEABI TEPMUICCKUX TOPAKCHUH COCPEIOTOYCHEI B
JICBO# YacTH JTHHIIA, B MECTE PACIIOJIOKEHHUS TOILTMBHOTO Oaka u 6aka cucremsl BlueTec Mercedes. ['naBHbIi 37eMeHT
cuctembl BlueTec Mercedes — karamurudeckuii Heiitpanuzatop (SCR). ¥V Hero nBoiHBIE CTEHKH; MEXIYy HUMH — Ka-
porpoyHas 06010uka. BHYTpH — CETOYKHU M3 METaJlyla WM KePaMHKH, ¢ HAHSCEHHBIM Ha HHUX cjoeM xumMpeareHta. OH
OKHCIISIeT TOKCHYHBIE Ta3bl, conepxkamueca B Beixione (CO, NOx, CH). Ota xumuueckasi peakuus npeodpasyer ux B
N, — azot, CO, — yrnexucinsriii raz u H,O — Boxy.

Pearent, ucnons3yembiii B Mercedes BlueTec — 310 pactBop AdBlue. On Ha 67,5% COCTOUT M3 BOIBI M Ha
32,5% — u3 TeXHUYECKOW MOYEBHUHBI. DTO HE TO XK€ CaMOE, YTO MOYEBHHA KapOaMu], KOTOPYIO UCIOJB3YIOT KaK ya00-
perre. OCHOBHBIM €€ KOMIOHEHTOM sBisieTcs amMmuak. AdBlue 3anmmBaercs B oTIenbHBIN 0aq0K U TOAAETCS B BBITYCK-
HOW TPaKT MEIKUMH J03aMH. [IpH 5TOM O] IFOYKOM JIBE 3QJIMBHBIX TOPJIOBUHEL: IS JU3TOIUINBA H JJIS pearcHTa.

[ToBpexneHre TONBKO JIEBOW MEepeHeH YacTW MHUINA aBTOMOOWIIS, 3aKPBITOTO IOYTH IOJHOCTBIO TOpIOYEH
IUTACTUKOBOM 3alIMTON HE HAXOIMJIO OOBSICHEHNH, ITOKa He ObIII OCMOTPEH HOXKapHBIN MycOp cOOpaHHBIN MOCIIE TToXKa-
pa B IJIaCTUKOBBII KOHTEHHED.

B mycope Obu1 00HapyeH pparMeHT 0enoil TKaHU WASHTUYHBIN MPOJIaBacMbIM B XO3SIMICTBEHHBIX Mara3nHax
TPSITIKaM ISl MBITBSI TTOJIOB C CHUIBHBIM 3allaxoM OeH3WHa (CTOpEeBITHI aBTOMOOWIIL paboTall Ha AW3EIBHOM TOILIUBE), a
TaKXKe IeMeHT muTaHus Truna «KpoHay» ¢ ¢parMeHTaMH IMPOBOJOB Ha KOHTAKTAX M CIEKIIMICS KOHIJIIOMEpaT paauo-
YCTpOMCTBa U Mycopa, He IPUHAJIEKAIIETO aBTOMOOMITIO (pHC. 7).

Puc. 7. ®parmenT Oeroif TKaHM ¢ 3amaxoM OCH3WHA (CJIeBa) M JCTAIH 3a)KHUTaTeIIFHOTO MPUCIIOCOOICHHS (CIIpaBa)
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Bormpoc pacrionoxeHust o4ara rnoskapa ¥ ero INpHYHHBI HAIlleJI OJHO3HAYHBIN OTBET — IIOJKOT C IMTOMOIIBIO 3a-
KHUTaTeIbHOTO TPHUCIIOCOOJICHHS 3aJI0)KEHHOTO MEX/Ty 3al[UTON JHHIIA U TUIACTHKOBBIM OakoM. Tonbko Oak oxazaics
HE TOIUIMBHBIM, a Juisi pactBopa AdBlue, T.e. MOYEeBHHBI. THM TO M OOBSCHSETCS HEOOBIYHOCTh PA3BUTHS II0OXKapa
TOJIBKO TI0 JIEBOIl yacTH aHuUIIa. M3 mporopesuiero 6aka BBUIMIACH TeXHHYECKas MoueBHHA (okoso 20 J1) Ha 3a)xura-
TEJILHOE YCTPOWCTBO, TEM CaMbIM CHHM3MB €TI0 MOIIHOCTB. J[pyroro o0bsicHeHHs (akT COXpaHHOCTH (pparMeHTa TKaH!
NPONHUTAHHOH OEH3MHOM IOCie IoKapa He HaXOAWT. TeIIoBoro MMIIysibca ObUIO TOCTATOYHO IS AalbHEHIIero pas-
BUTHS TOPEHUS 1O IUIACTHKOBOI 3aIUTe JHUIIA M IepeXoa ero B MOTOPHBIA OTCEK.

MoskeT BOSHUKHYTh BOIPOC: @ HE TOSBHIINCH JIM 3TH (parMeHTH! B IUIACTHKOBOM sIIMKe Tocie noxapa? Her,
HE MOSBHJIHCH MO3XKe, T.K. BO-IIEPBHIX, SIIUK B IPHUCYTCTBUH BIAJENbla U JO3HABATENs OB OlleYaTaH, BO-BTOPBIX, My-
COp B AIIMK BJIaJieiel] yKIaIbIBal CaM, U B-TPETbHX, (PparMeHTHI MOXKapHOT0 Mycopa OBUIH 3aIledaTieHbl BIageibleM 1
J03HaBaTeNeM Ha (oTocHUMKaX (puc. 1) cpasy Hocie moxapa.

Takum 00pa3oMm, TexHHYECKash HEUCIIPABHOCTh aBTOMOOMJIS KaK NMPHYHMHA M0Kapa 0Ka3ajaach HE COCTOSTENb-
HOH, a Hajiex/1a BiIajieblia Ha KOMIEHcaluio ynep0a oT moxapa yracia, T.K. aBTOMOOWIIb 3aCTpaxoBaH He ObL1, a ro-
psiuue clie/ibl MOKUraTeNs JaBHO OCTBUTH.

Jliist Toro 4TOOBI NEWCTBHS JO3HABATENSI IPH OCMOTPE MECTa NPOUCIIECTBUS ObLIH A(PEKTUBHBI 10JKHA OBITh
NpOBeJICHa aHAINTHYecKas paboTa 1o AudQepeHIray oyara noxapa 1 BO3MOXHBIX 04aroB ropenus. s 3Toro BbI-
SBJIICHHYIO KapTHHY paclpelesieHUs TePMUYCCKHX MOPAKCHUH HEOOXOIUMO COIOCTABUTh C KAPTUHOW paclpeeIeHus
MOXKapHOH HArpy3KH 10 OOBEKTY MMOXKapa, y4eCTh XapaKTepHOe JUI MoXapa paclpeneieHue TeMIIepaTyp o BepTHKa-
JIM, HAIIPaBJICHHOCTh KOHBEKTUBHBIX IOTOKOB, XapaKTep BO3IyX00OMEHa B pa3lIMYHBIX 30HAX M mpoyre ¢aktopsl. Tak-
e JIOJDKHBI OBITh YYTEHBI I0’KapoOoIacHble CBOWCTBA BELIECTB M MATEPUAJIOB U IPYrue (akTopbl, CIIOCOOHBIC MOBIIHU-
ATh Ha CKJIAJBIBAIOLIYIOCS KapPTHHY TEPMHYECKHX IOPaXKCHHUH, B YACTHOCTH, OCOOCHHOCTH TYIICHHS KOHKPETHOTO MO-
’kKapa (BpeMs M HalpaBJICHHs ITOJaYy OTHETYIIAIINX CPEICTB, BO3MOXKHOE HAIMYHE 3aKPBITHIX 30H) [1].
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H. B. Kopscesckuii, C. M. Menvnurog
JlanpHeBOCTOYHAS OXKAapHO-CIIacaTenbHas akagemus — pumman @I'BOY BO
Cankr-IlerepOyprekuit yausepcuter [ TIC MUC Poccun

AKTYAJBHBIE TPOBJEMbI OBECITEYEHUS ITOKAPHOM BE3OITACHOCTH
B MHOT'O®YHKIIMOHAJIBHBIX 3JAHUAX

B poccuiickux Meranosnncax MpoeKTUPYIOT W BO3BOSAT OOJBIIOE KOJMYECTBO 3/1aHMH, NMEIOIINX HAPYIICHUS
HOPMATHUBOB I10 MOXapHOI Oe3onmacHocTH. Kak mpaBuiio, IPOEKTHYIO JOKyMEHTALMIO Pa3pabaThIBAlOT U COITIaCOBBIBA-
10T Ha 3Tane cTpouTesscTBa. OnHaKO, sl SKOHOMHUM BKJIAJBIBAEMBIX B IIPOEKT PECYPCOB, 3a4acTyI0 M3HAYAIBHO yKa-
3BIBa€MBIE CHCTEMBI TPOTHBOIOXKAPHOH 3aIIUTHI 3aMEHSAIOT Ha HEIOPOTHE CPEIICTBA HU3KOTO KauecTBa.

KiroueBble ci1oBa: moxapHasi 6€30MacHOCTB, MPOOJIEMBI, MHOTO(YHKITHOHATBHBIE OOBEKTHI.

I. V. Korzhevsky, S. M. Melnikov
ACTUAL PROBLEMS OF FIRE SAFETY IN MULTIFUNCTIONAL BUILDINGS

A large number of buildings with violations of fire safety standards are designed and erected In Russian meg-
acities. As a rule, project documentation is developed and agreed upon at the construction stage. However, for the sav-
ings invested into the project resources, often initially referred to the fire protection system replace inexpensive means
low quality.

Keywords: fire safety, problems, multifunctional objects.

CoryacHo CTaTUCTUYECKUM JaHHBIM, KOJUYECTBO MOTHUOIINX BO BpPEMs IMOXKapa B BBICOTHBIX 3IaHUAX OT 25-
STaXKeil CpaBHHUTENBHO ¢ 00Jee HU3KUMU 3IaHUAMU OT 9 10 16-3Taxked Bhime B 3-4 pa3a B pacueTe Ha OJMH IOXKap.

© Kopxesckuit U. B., Mensaukos C. M., 2019
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Taxke yCTaHOBJIEHO, YTO NPUMEPHO IIOJIOBHUHA JIIO/ICH, KOTOPBIE HAXOMATCS B MHOTOITAXKHBIX 3JIaHMAX BBICOTOH OT
100 M u BbIlIE IO TPUYKHE (PU3UUECKOTO YTOMIIEHUS HE COCOOHBI TIOCTATOYHO OBICTPO BBINTH M3 TOPSIIETo 3aHusl.

[ocnencTBrem npeHeOpexeHUs IpaBUIaMHU MTOYKapHOI 0€30MacCHOCTH MOKHO IPUBECTH IPUMEp IoXKapa, Ko-
TOpBII cityunsics BO BrnanuBocToke, B ObIBIIEM 31aHHM IIPOEKTHOTO MHCTUTYTA. [lokap Hawancs 16 saBaps 2006 . B
pe3ynbTare noru6io 9 yenosek u eme 15 nmocrpanany. JlaHHOE IpouCIIECTBUE elle pa3 HATOMHUIIO O CYLIECTBYIOIIEH
npo0sieMe HeNpaBUIBHOW KCILTyaTalli MHOTO(YHKIIMOHATIBHBIX OOBEKTOB, B KOTOPBIX HE YITEHBI BCE HEOOXOIMMBIC
MEpBI A1 00ECTIEUCHNS TPOTHBOIIOKAPHOH 3aIHUTHI.

Psn mpoBepok, NMPOBEAEHHBIX OPraHaMHM TOCYJApCTBEHHOTO MOXKAPHOTO HAI30pa, BBIABHI, YTO B OM3HEC-
LEHTPaX MHOTHX PETHMOHOB HapYIIECHBI HJIEMEHTAPHbIE NIPABHIIA MOKapHOI 0€30IIacHOCTH, BIUIOTh O OTCYTCTBHS MM
HETOJHOCTH OTHETYIINTENEH, OTCYTCTBHS CIIAcaTEIbHBIX CPEICTB, NPOTUBOMOXKAPHOTO BOAOIPOBO/A, a TAKKE HEUME-
HHE 3allIUTHBIX IIPOEMOB B MPOTHBOMOXKAPHBIX MPErpagax ¥ HEKOMIIETEHTHOCTH COTPYIHHKOB IO YacTH IPOTHBOIIO-
’KapHOIl 6e30MacHOCTH.

Ha 3akoHOJaTeIbHOM ypOBHE K CHCTEMaM NPOTHUBOMNOXKAapHOW 0€30MacHOCTH MHOTO(YHKIMOHAIBHBIX 3JaHUi
yCTaHOBIIEHBI cTporue npasuia. Ctathbst 55 ['pajoCcTpOUTENBEHOTO KOIEKCa TIaCUT, YTO BBOJ B AKCILIyaTalHIO 3AaHUM
JIAaHHOT'O THIIa HEBO3MOXKEH 0€3 pa3pelleHns] U MUCbMEHHOT'O 3aKII0YCHHUS] OPTaHOB TOCYNAPCTBEHHOTO CTPOUTEILHOTO
HaJ30pa.

Takxe ciegyeT IpUHUMATh BO BHUMAHHE MHANBHIYAJbHOCTH K)KAOTO IPOEKTA M COTJIACOBBIBATH C OpPraHAMH
TOCYJIapCTBEHHOTO CTPOHMTEIHHOIO HaA30pa TEXHWYECKHWE YCIOBHS Ha NPOCKTHPOBAHHE, TpHiIAras Bce HEOOXOANMBIE
pacyeTsl Il JAaHHOTO COOPY’KEHUSI, & TAKXKE NMPOEKTHYIO TOKyMEHTaIM0. Kak Moka3bIBaeT NMpakTHKa B3aNMOJCHCTBUA C
OpraHaMy TOCYAApCTBEHHOTO CTPOUTENLHOTO HA/I30Pa, Yallle BCEro pa3pabaThIBalOTCs M COTJIACOBBIBAIOTCS MEPOTIPHUSITHS,
KOTOpbIE KOMIICHCHPYIOT OTKJIOHEHHsI OT TpeOOBaHMH, YCTAaHOBJIEHHBIX B HOPMAaTHBHON JOKYMEHTAIIMH OTHOCHUTEIHHO
no)kapHO# Oe3onacHocTH. B Takux ciydasx HeoOXOOUMO NMPOBOIUTH PACUETHI, a TAK)Ke apryMEHTHPOBAHHUE U MOUCK pa-
LMOHAJILHOTO MPOEKTHOTO PELICHHs KaK C SKOHOMUYECKOH CTOPOHBI, TaK U MO (PyHKIIMOHAIBHBIM TPEOOBAHHSIM.

VYuuThiBas peKOMEHAATebHbIH XapakTep OOJbLIeld YacTH HOPMATHUBHBIX JOKYMEHTOB, CIIOPHBIE BOIPOCHI
MOJKHO paccMaTpHUBaTh B Cy/1eOHOM nopsake. OHAKO, B clIydae eClId OJJHOH U3 CTOPOH MCIOJIB3YIOTCS BEPOSTHOCTHBIE
METO/IbI TIPH OLICHKE MOKapHO# yrpo3sl, uto npeaycmoTpeHo ['OCT 12.1.004-91, [TocraHoBieHHE MpaBUTENILCTBA PD
Ne 390 ot 25.04.2012 r., MI'CH 4.04-94, MI'CH 4.19-2005, To oHn He OyayT NMpUHMMAThCS BO BHUMAaHUE B KAauecTBE
HEOCHOPHUMBIX 10Ka3aTeNabCTB [3].

K MHOTrOQYHKIMOHAJIBHBIM 3/1aHHSM, COTJIACHO ONPENENICHUI0 OTEYECTBECHHBIX KCIEPTOB, OTHOCITCS COOPY-
KEHUsI, UMelolye aBa U Ooyiee (PyHKIMOHAIBHBIX KOMIIOHeHTa. OHAKO, NPH HCCIIEOBAaHUN 3apyOeKHON NPaKTHKH
OBbUIO BBISIBJICHO, YTO K MHOTO(YHKIIMOHAIEHBIM OTHOCST 3/IaHMsI, KOTOPBIE COCTOAT U3 TPeX M 00Jiee COCTABIAIONINX,
MPUHOCSIINX A0XO0J], a TaKKe MMEIOIINX HEe3aBUCHMBIN crpoc. Takxke SKCIepThl eIMHbB BO MHEHHH O TOM, YTO TaKHe
(GYHKIMHA B MHOTO(YHKIIHOHAIBHBIX COOPYKEHUSAX NOJDKHBI HAXOANTHCS B €MHOM IMPOCTPAHCTBE JINOO 3MaHUM JUIS
TOTO0, YTOOBI CO3/1aTh HanboJIee KOM(MOPTHYIO CPENy Ul OCYLIECTBICHUS KIIFOUYEBBIX (DYHKIHHA )KU3HHU ropoJia.

Takum 00pa3oMm, AJst TOro, 4ToObl 3aHHEM ONpPENeNIUTh KaKk MHOTO(YHKIMOHAJIBHOE, OHO JOJKHO 00JI1a/1aTh
KaK MUHIMYM TpeMs IpHU3HaKaMu 2]:

— HaJM4Ke B 3[JaHUU NPEANPUSATHH, UMEIOIINX Pa3IMYHbIe KJIACChl (PYHKIMOHAIBLHON MOXKapHOH OMacHOCTH
(Ha3Ha4eHHUs) U 00JIAAAOIINX CAMOCTOSTETIFHOCTHIO (HE3aBICUMOCTEHIO);

— HaJM4He B 34aHUU OT TpexX u Oosiee (MHOTAA OT JABYX) HMPEANPHIATHH, HUMEIOIINX PAa3INYHOE HAa3HAUYEHUE
(xymacchl GYHKIIMOHAIBHOH MOKapHO OTacHOCTH) M 001 1a0IINe CaMOCTOSITEIFHOCTEIO (HE3aBUCUMOCTHIO);

— 00yCTpOHCTBO 3/1aHHSA 00BEMHO-TIIIAHUPOBOYHBIMH PELICHUSIMU C HAJMYMEM MECT OOIIEero IOJb30BaHMS,
MIPOCTPAHCTBEHHOTO 00BEMa, OOIINX TEXHOJOTHIECKUX CBSI3€H JUTS KQXKIOTO MPEATIPUATHS.

31eck HEOOXOMMO YYHUTHIBATh, YTO K MHOTO(QYHKIIMOHAJIGHBIM HE MOTYT OTHOCHUTBCS 3/IaHMs, NMEIOLINE T10-
MeIeHus JIM0O IrpyNIbl HOMENEHUH, KOTOpBIE HOCAT BCIIOMOTATEIbHBIN JINO0 00eceYnBaIOIINI XapaKTep, JaKe ecin
OHHM OTHOCSTCSI K pa3HbIM (YHKIMOHAJIBHOW MOKapHO! onacHoCTH. K TaKUM MOMEIIEHHSIMH MOKHO OTHECTH, K TIPHM e-
PY, @BTOCTOSIHKY, KOTOpasi 00CIY)KHBAET KHUJIO€ NOMEIICHUE, TOCTHHHIIBI, O(pUCHBIC LEHTPHI JUO0 NPEANPUITHS TUTa-
HUsI, HaXosiiinecs B oprcax, KHHOTEATpax U Mpoyue.

Takoe mono)xeHue Beliell B HOPMAaTHBHOW JOKYMEHTAIlMH OOYCIaBIMBAET PAJ CEPbE3HBIX NMPOOJIeM, KOTOPEIE
BO3HMKAIOT Ha 3Tanax MPOEKTHPOBAHMsI, CTPOUTENILCTBA U IKCILIyaTallii MHOTO()YHKIIMOHAILHOTO 3/1aHHsI, HOPMaTH B-
Hble TpeOOBaHHS TPAKTYIOTCS M MPHUMEHSIOTCS M0-pasHoMy. CIENMaMCTBl U AKCIEPThI Pa3IMYHBIX COTNIACYHOLIMX
YUpEXJICHUI BBIPa3HiIN NPUMEPHO 72 CyOBEKTHBHBIX MHEHHS M MO3UIMHA OTHOCHTEIHHO TPAKTOBKH IOJOKEHHH HOP-
MaTHUBHBIX JOKyMEHTOB. [103TOMY OCTpPO BCTaeT BOIPOC 0 HEOOXOJUMOCTH YCTAHOBJICHHS MOPsIKa pa3paboTKU U IpH-
MEHEHHs TpeOOBaHUI HOPMATHBHON JIOKYMEHTAIIMH, KOTOPBIH OyJIET MOJHOCTHIO COOTBETCTBOBATH OCHOBAM PETYJIHPO-
BaHMs OTHOILIECHWH, 3aKperieHHbIX B KoHctutynnu. Ha pemenne nanHoil npo0ieMbl, eCTECTBEHHO, UMEET BIMSHHUE U
CYIIECTBYIOIIas HA CETOJHALIHNI JJIeHb HOPMaTUBHO-TIpaBoBast 0asza.

B coorBerctBun ¢ denepaibHBIM 3aKOHOM 0 «TeXHHMYECKOM perjaMeHTte o TpeOOBaHMSX MOXKapHOW Oe3omac-
HOCTH», 3[JaHUS ACTAT Ha MOKapHbIE OTCEKH M CEKIUH 10 (PyHKINOHAIBHOM MOKapHOI OMAacCHOCTH 3JaHMH U TOMEIIle-
HHUH NIPH TIOMOIIY OTPaKAAIOIINX KOHCTPYKIMHA ¢ HOPMHUPYEMBIMH NIPEJEIaMU OTHECTOHKOCTH M KJIaCCaMH KOHCTPYK-
TUBHOM MOXapHOH OMACHOCTH, 0OBEMHO-TUIAHUPOBOYHBIMHU PEUICHUSIMU JTHOO MPOTHBONOXKapHBIMH Iperpagamu. On-
HAKO TIPEJEIbl OTHECTOMKOCTH TaKUX KOHCTPYKIMH M IMPOTHBOIOXKAPHBIX MPETPaj HE MPOIHCHIBACTCS OO yKa3blBa-
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€TCsl HE YETKO. DTO OTHOCHUTCS U K MHOTO(YHKIIMOHAIBbHBIM 31aHusIM. Cratbeit 37 denepanbHOro 3aKoHa yCTaHOBIICHBI
CJICAYIOIIE THITBI IIPOTHBOIIOKAPHBIX TIPETPaI:

MIPOTUBOIIOKAPHBIE CTCHBI;

MIPOTUBOIIOXKAPHBIE TIEPETOPOJIKH;

MIPOTUBOIIOXKAPHBIE TIEPEKPBITHS;

MIPOTHUBOIIOXKAPHBIE Pa3pPhIBEI;

MIPOTHUBOIIOXKAPHBIE 3aHABECHI, IITOPHI U 3KPAHBI;

MIPOTHUBOIIOXKAPHBIE BOISHBIC 3aBECHI;

MIPOTHUBOIIOXKAPHBIE MUHEPATN30BaHHBIE TIOJIOCHI.

JanHas cTaThs Taxoke ccpiiaercs Ha cT. 88 @3-123, rue B Tabmmme Ne 23 mpomucaHbl Mpeieitbl OTHECTORKOCTH
W TUIBI IPOTHUBOIIOXKAPHBIX Tperpaa. B ykazaHHOW TabiuIle yKa3bIBalOTCS CTEHBI, a TAK)KE MEPETOPOAKH M MEPEKPbI-
Tust. A B Tabnune Ne 24 yxxe usnararotrcs TpeOOBaHUs K IpeesiaM OTHECTOMKOCTH 3all0JIHEHHSI IPOEMOB B IPOTHUBOIIO-
JKapHBIX Mperpajgax M yKa3blBAIOTCS TaKue MPEIMETHl KakK IITOPBI, SKpaHbl, IpEeHUEpHBIE 3aBechl U mpouee. Jpyrumu
CIIOBaMH, JAHHBIEC CTAaThU MpOoTHUBOpedar Apyr Apyry [1]. Kpome toro, B 310# ke Tabmume Ne 24 comepikaTcsi IpOTHBO-
peuuBbIe TPeOOBAHMUS K Mpe/ieiaM OrHECTOMKOCTH YKa3aHHBIX B HEW NPEIMETOB, KPUTEPUEM JUIsl OLIEHKH KOTOPBIX BbI-
CTyHaeT MoTeps MIIOTHOCTH U HOTEPs TeIIOU30JIMPYIONIEH CIOCOOHOCTH, a B PYroM ciydae K JaHHBIM Mapamerpam
MIPUCOCTUHAIOTCS €Ille ¥ KPUTHIECKas INIOTHOCTH TEIUIOBOTO TTOTOKA HA OTPEJEIICHHOM PacCTOSHUU OT He o0orpeBae-
MOH TOBEPXHOCTH M JBIMOTa30HENpoHNIaeMocTu. [1o cT. 37 mpoTHBOMOXKapHbIE IITOPH! U SKPaHbl OTHECECHBI K IIPOTH-
BOIIOKapHBIM TIperpajaM, B TO BPeMs KakK B NPHIIOKEHHH, OHH PacCMaTPUBAIOTCS TOJIBKO JUIS 3aNOJIHEHHS IPOEMOB
TaKUX Tperpai.

DenepanbHBIM 3aKOHOM TaKXKE HE YCTAHOBIICHBI ONPEAETICHUS HU «IIPOTHBOIOXKAPHBIX LITOP» HHU «IIPOTHUBO-
MO’KapHBIX 3KPAHOBY», €CTh TONBbKO onuH HannoHanbHBIH ctaHmapt [OCT P 53305-2009 «IIpoTHBOIBIMHBEIC SKPAHBD»
Mertop ucnbITaHUS Ha OTHECTOMKOCTh. Y CTaHABIMBAIOUIMI OIMpPEAEICHHE TaKOTO SKpaHa, a TaK K€ ero mpenesl OrHe-
CTOMKOCTH 10 €AMHCTBEHHOMY IapameTpy - noreps neiaoctHOcTH (E) [4]. Ilockonbky 1o HOPMAaTUBHBIM JOKYMEHTaM
MOMEILEHHUS ¥ TPYIIIBI TOMEIIEHUHU pa3Hoi (yHKIIMOHAIBHON 0KapHOW OMAaCHOCTH B MHOTO()YHKIIMOHAJIBHOM 3JJaHUH
JIOJDKHBI Pa3NeNsAThCsl KOHCTPYKIMSAMHU ¢ HOPMHUPYEMBIMU ITIpeJellaMi OTHECTOWKOCTH U IIPOTHBOINOKAPHBIMU TIperpa-
JlaMH, TO HyXXIaeTcs B OoJiee OAPOOHOM pa3dope M He0OXOJMMOCTh YCTPOHCTBA CAMOCTOSTENBHBIX IBAKYyallMOHHBIX
BBIXO/IOB M3 MOMENIEHUI U (MJIN) TPYIIIBI TOMEIIEHHH Pa3HOH (YHKIMOHAIIBHOI [T0YKapHOil OIaCHOCTH, YTO peryiaMeH-
tupyetcs denepaabHbIM 3aKOHOM.

Jis Bcex MHOTO(YHKIIMOHANBHEIX 3MaHuid mpuMeHnMo Tpedosanne CIT 5.13130.2012 «CucteMbl IPOTHBOIIO-
KAPHOW 3aIIUTHI. Y CTAHOBKH MOXKapHOH CHTHAJIM3ANH U IT0XKapOTYLIEHHUs] aBTOMAaTHIECKHE», IPH KOTOPOM B CITydae,
€CIIM TUIOIIA/(b TIOMEIIEHHH, ITOUIeXKAIINX 3aIIUTe CHCTEMaMH aBTOMAaTHUECKOTO MOKapoTyIleHnH, npesbimaer 40 %
IUTONIAIH 3/IaHMs, TO BCE 3/1aHME 3alHUIaeTCs TAKMMHU CUCTeMaMH [5]. A ecinu 31aHue pas3esieHo Ha MOKapHbIe OTCEKH
HE TPOTHBOIOXXKAPHBIMH CTEHAMH, & BBIIIECYOMSHYTHIMU [TPOTUBOIIOXKAPHBIMHU MITOPaMH (3KpaHAMM) WM POTHUBOIIO-
JKapHBIMHU 30HAMH, TO BOZHUKAET BOIPOC, KaK OBITh B 3TOM ClIy4ae.

[TepeuncieHHbIE B HACTOSIIEM pa3jienie MPoOJIeMbl, BOSHUKAIOIIHME TIPH 00ecTieueHHH TT0KapHOH 0€30MacHOCTH
MHOTO(YHKIIMOHAIBHBIX 3/IaHUH SIBIISIOTCS JIMILB MAJIOH YacThIO.
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HU. B. Kocmepunl, B. U. Hpucadxoez, A. B. Macnoé', A. B. Cypoeezunl
'®I'BOY BO MBamoBcKas moxkapHo-criacatenbaas akagemus I TIC MUC Poccun
@I'bY BHUUIIO MUC Poccun

MOJAEJIUPOBAHUE TUHAMUKHU OITACHBIX ®AKTOPOB ITOKAPA
C IOMOIBbIO CTOXACTHYECKUX I'PA®OB

B crarbe npuBesieHO KpaTKOE ONMHMCAHKE CTOXACTUUYECKONW MOJIENU U allTOPUTMa pacyeTa pacipoCTPaHEHUs OT-
Hs 110 MTOMEIEHUSM 3/1aHUsI Ha OCHOBE PACUETHBIX, SKCIIEPUMEHTANILHBIX U CTATUCTUUECKHUX JaHHBIX O MOXkapax, oTpa-
YKAFOIUX MPOIECCHl PAa3BUTHS MOXapa B MOMEIICHNH, pacIipOCTPpaHEHHS TToXKapa depes nperpaasl. JlaapHelnee moBbI-
IICHHE aJeKBATHOCTH MOJEICH SBICHUAM IIPH MOKapax B 3MAaHHMAX BO3ZMOXKHO ITyTEM pa3padOTKH TWHAMHYECCKHX MO-
nerei.

KiaoueBble c10Ba: cTOXacTHIeCKOE MOJCIHPOBAHNE, OMACHBIE (PAKTOPHI MMOKapa, TWHAMEKA PacIpocTpaHe-
HUS OMACHBIX (PaKTOPOB MOKapa, OTHECTOMKOCTh CTPOUTENBHBIX KOHCTP YKIIHH.

I. V. Kosterin, V. I. Prisadkov, A. V. Maslov, A. V. Surovegin
MODELING THE DYNAMICS OF DANGEROUS FIRE FACTORS USING STOCHASTIC GRAPHS

The article provides a brief description of the stochastic model and the algorithm for calculating the spread of
fire in the premises of the building based on calculated, experimental and statistical data on fires that reflect the pro-
cesses of fire development in the room, the spread of fire through obstacles. A further increase in the adequacy of mod-
els to the phenomena of fires in buildings is possible through the development of dynamic models.

Keywords: stochastic modeling, dangerous fire factors, dynamics of the spread of dangerous fire factors, fire
resistance of building structures.

Monenu IMHAMHKH pacTipOCTPaHEHHS OMACHBIX (PaKTOPOB MOXKapa B 3/IaHUSAX MO3BOJIIIOT MOJIYYUTH a0COIOT-
HBIE OLICHKH OITACHOCTH Ha OCHOBE HCIIOJIB30BaHMS 0000IIEHUH Pe3y/IbTaTOB PEIIeHUH CIeIHaIbHBIX 3a7a4d TepMOoTra-
30/IMHAMUKH T10’)KapOB B IMOMEIIEHHSIX, OTHECTOWKOCTH KOHCTPYKIIHIA, HCCIIeI0BaTh BpEMEHHbIE (haKTOphI I10Kapa, co-
371aTh HPEATIOCHUIKH IS AaJbHEHIIEro COBEPIICHCTBOBAHUS MAaTEMaTHYECKOIO OMMCAHMSA Pa3BUTHS HOXapa Mo 374a-
HUIO ¢ y4ETOM OCOOCHHOCTEH CHCTEMbI 00ecIieueHus moxkapHoii 6ezonacHocTH (nanee — COIIB).

B ocHOBe pa3paboTaHHON HMXE THHAMHYECKOW MOJEIH TOJ0KEH MPHUHIUI CTOXaCTHIeCKuX rpados [5]. V3-
76l Tpada CBSI3aHBI C NMOMEIICHHUSMH 3aHus, AYyTH rpada XapakTepu3ylT BO3MOXXHOCTH PAcIpOCTPAHEHHMS IIOXKapa
MEXXIy HOMELICHUSIMI WM YacTsIMU noMmenieHnii. Kpome Toro, acte y31moB cBsi3aHa ¢ pa3aMi OKOHYaHUS Ha4aJIbHOU
CTaauy MoXKapa B NoMelleHusX. HenpepbIBHBIN 3aKOH pacnpefeNeHHus BPEMEHHU Mepexoja MeXIy y3laMu 3aMeHEH
COOTBETCTBYIOIIMMH JUCKPETHBIMH. Pemenue rpada mo3BoisieT yCTaHOBUTH BPEMsI U BEPOSTHOCTh PACIIpOCTPAHEHHUS
MOXapa MEXy 3a/laHHbIMU TTOMEIIeHUsAMH. [IpsMble pacueTsl MO CTOXaCTHYECKUM rpadaM MPUBOIAT K OOJBIINM 3a-
TpaTaM MAaIIMHHOTO BPEMEHH, TaK KaK aJITOPUTM OCHOBAH HAa METO/E CTaTUCTIBITaHui [1].

Hinke, HaripotuB, ucnoss3yercst meron P.b. Mupuanaanu o0paboTku CTOXaCTHUECKHX rpadoB, MO3BOJISIOINN
B pe3yNbTaTe OJHOTO MPOCYETa MOIYyJaTh OICHKH MaTeMaTHYECKUX OXHIAHMH MCKOMBIX IapaMeTpoB, YTO oOecredn-
BaeT MpHEeMJIEMbIE XapaKTEPUCTUKN BpeMeHH cdeTa. OCOOEHHOCTh M3JI0KEHHOTO HIDKE MOAX0a MO CPaBHEHHIO C HM3-
BecTHBIMH [1, 3, 4] 3akirogaeTcs TakKe B TOM, YTO OH OCHOBAaH HE TOJIBKO HA JAHHBIX OTHEBBIX MCIIBITAHUH KOHCTPYK-
Uil B OTHEBBIX IeYaX, IMOJUTOHHBIX ONBITaX, HO M TJIaBHBIM 00pa3oM Ha pe3ylbTaTax YHCIEHHOTO MOJEIHPOBAHUI
(u3HYeCcKNX TPOLECCOB BOSHUKHOBEHUS M Pa3BUTHUS II0XKApOB B IMOMEIIEHHAX, PACIIPOCTPAHEHUS €ro 4epe3 NpOTHUBO-
NOXapHbIe Tperpaabl. Bece pe3ynpTaTsl pacueToB JaroTcsi B pealbHOM MaciuTabe BpeMeHH. Dopma mpescTaBiIeHUs
BXOJHBIX JAHHBIX MO3BOJISIET TaKXKe BKIIIOYUTH U SKCHEPTHBIE MOJEIH.

B kauecTBe 00beKTa MOJETUPOBAHUS PACCMATPUBAIOTCS 3/1aHMS, COOPY>KEHUSI MM UX COBOKYITHOCTH. Bepo-
STHOCTH BO3HHMKHOBEHHMS IOXAPOB B MOMEMICHUSAX OOBEKTa CUMTAIOTCS M3BECTHBHIMHM, OIPEAEIIEMBIMH KaTeropHei
MI0’KapOB3PHIBOOIIACHOCTH ITOMEIICHN W YPOBHEM MOXKapHO-TIPOPHIAKTHIECKUX MeponpusTtuil. [lepedens yunTreiBae-
MbIX 351eMeHTOB COIIB COOTBETCTBYET CIMCKY MCXOIHBIX JAHHBIX M MOXET OBITh YTOYHEH B IPOIECCE MCTIOIb30BAaHM
MOJIENN JJIs1 KOHKPETHBIX 00bekToB. O0mas BeTHYrHA MTOKapHOTO PUCKA OIICHWBACTCS B MPEIIION0KEHINH HE3aBUCH-
MOCTH COOBITHII BOSHUKHOBEHHS TIOXKAPOB IO OTAEIBHBIM ITOMEIIEHUIM 00bekTa. MoIe/Ib OTpakaeT CTOXaCTHIECKYIO
MIPUPOAY MOXKapa B MOMEUICHUAX 3[JaHMS, paCIPOCTPAaHEHHS T0Kapa Yepe3 OrpakIaroliie KOHCTPYKIH IyTeM ydeTa
CITy4alfHOTO XapaKTepa OCHOBHBIX BXOAHBIX IIapaMeTPOB, ONPEACIAIOINX 31aHHeE.

CKOpPOCTb BBITOPAHUS, PACHOTI0KEHUE UCTOUHUKOB 3a)KUTaHUS B MOMEILECHUHY, BEIMYMHA MT0XKapHOI Harpy3ku
U T.J. IPUHUMAIOTCS CIIyYalHBIMHU M paclpeeIeHHBIMU 10 U3BECTHBIM 3aKOHAM, MOJIYYEHHBIM U3 PE3yJIbTaTOB 00ciie-
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JIOBAaHUH U OTHEBBIX MCHBITAaHUHA. MoJieNnb yYUThIBaeT HAJEKHOCTh TYLUIEHUS I0XKapa aBTOMAaTHYECKHMMH YCTaHOBKaMU
noxkapotymeHnus (nanee — AVIIT), npoTuBonokapHsIX Iperpan, ycTpoilcTB 3akpeiBanus aAsepeil. [Ipenen oruecroiiko-
CTH KOHCTPYKIIUH TaK)Ke pacCMaTpUBaeTCA Kak ClydaifHas BeJTHMUMHA.

Merton MozeMpoBaHKs NPUMEHHUM JJIsl BCEX TPYII MPOU3BOJCTBEHHBIX 00BEKTOB. VICKiroyas TeXHOJIOrHY e-
CKHe TPOLECCHl U YCTAHOBKH, MIPU YCJIOBUM HAKOIUICHUS MJIM PacdeTa COOTBETCTBYIOIUX BEPOSTHOCTHBIX XapaKTepH-
CTHK BXOJHBIX ITapaMeTpoB. MoJeb BKIIOYAET CICAYIOIINE OCHOBHBIC OJIOKH:

e HayaJbHOI CTaAUU MOXKapa;

® Ppa3BUTOM CTAJUU I0KAPA U €r0 PACIPOCTPAHECHHUS YePE3 OIPaXKAar0IUEe KOHCTPYKIUHY;

® pacyeTa CTOXaCTUYECKOM CETH BO3MOXHBIX IyTEH Moxapa;

® OICHKH IOCJIEJCTBHI M0XKapa B 3aHHH.

[onb30oBatens npu paboTe C UMUTALIMOHHON MOJIEINIBIO B JIMAJIOTOBOM PEXHMME OIUCHIBAET CTPYKTYPY 3JaHUs U
yCTaHaBJIMBACT 3aIlPALINBAEMbIE XapaKTEPHUCTUKU IOMEIEHHH U CUCTEM NMPOTUBOINOKAPHOM 3aIUTHL.

Ha BbIXOz€ MOZEIHN OIIPENEIISIOTCS:

® BPEMsl U BEPOATHOCTb Pa3BUTHUs I10Kapa U3 OJHOIO IOMELIEHUS B IPYTO¢E;

® 3aBHCHUMOCTb IJIOMIAU M0Kapa OT BPEMEHH;

® M3MEHEHHE OKUAAEMBIX TOTEPh OT BPEMEHU;

e mMeHeHHe KoddduinenTa 6e30nacHOCTH (10 MaTepUAIHHBIM IIOTEPSM) OT BPEMEHH.

I/ICXOHHLIe JAaHHBIC CO6I/IpaIOTCH Ha OCHOBE IMPOCKTHBIX MAaTCPUAJIOB, MMOKAPHO-TCXHUYICCKUX O6CHC}10B3HHI>1 nu
HaOJII0ICHUH 3a aHAIOTUYHBIMU 00BEKTaMH, OTHEBBIX HCIIBITAHUIH, a TAKKE B pE3yJIbTaTe PacueTOB U aHAIN3a COOBITHIA
IpU 1o>kapax. BxoaHble TaHHBIE 00 aHATU3UPYEMOM OOBEKTE MOXKHO Pa3leNIUTh Ha TPH IPYIIIIbL:

1. OOuIre AaHHBIC, XapaKTEPU3YIOIIUE OOBEKT B IIETIOM.

2. JlaHHBIE, OMUCHIBAIOIIME OCHOBHBIC OMEICHUS (BKIIIOYast KOPHIOPI, Taleper) O0bEeKTa.

3. JlaHHbIE, XapaKTEPU3YIOINE CUCTEMY TOKAPHOI 6€30MaCHOCTH O0BEKTA.

[epBas rpymmna BKIIOUYAET CIACSAYIONIYI0 HHQOpMALHIO:

- Tomnonorust 00beKTa,;

- CTpyKTypHBIE CBS3H 3JIEMCHTOB 00BEKTA, OMPEACIISIIONINE XapaKTep PaCIpPOCTPAHEHHS OXKapa MKy HU-
MU,

- Kareropus moxapHo#l 0macHOCTH 3JIEMEHTOB 00BEKTa;

- Bun, cromMocth 000pyIOBaHUS, MATEPHATIOB U CHIPHS, 3TaHUM;

- CreneHb OrHECTOMKOCTH 3JaHUI.

BTtopas rpymmna cocTOUT U3 CAeAyIONNX JaHHBIX:
- Cnucok moMeIeHni 00beKTa;

- Hasnadenue nmoMemeHunii 00bEKTA;

- OO0BEMHO-TUTAHUPOBOYHBIC W KOHCTPYKTHUBHBIC XapaKTSPUCTHKH ITOMEIIICHUH;

- KosdpoumnuenTs! moreps mnpu moxape, quddepeHnnpoBaHHO 0 MaTepHaiaM, 000pYIOBaHUIO, KOHCTPYK-
UM 371aHUs;

- JlanHble 0 pa3dpocax MoXKapHOU HArPY3KH;

- JlanHble 0 pa3bpocax IIOMAIN OTKPBITHIX U 3aKPBITHIX TPOEMOB HA MOMEHT BOSHHUKHOBEHHUS TOKAPA,;

- JlanHble 0 pa3bpocax OrHECTOHKOCTH OCHOBHBIX HECYIIIUX U OTPKIAIOIINX KOHCTPYKITUH;

- OrHecTOMKOCTh JBEpEH W BEPOSATHOCTH HAXOXJICHUS WX B 3aKPHITOM COCTOSSHUM Ha MOMEHT BO3HHUKHOBE-
HUS TI0%Kapa;

- BeposTHOCTb HaJIMYMSI HE3AKPBITHIX TEXHOJOTHYECKUX MM HE 3aJIeJIaHHBIX [IPOEMOB, CBSA3BIBAIOLIUX TO-
MEIIICHHUS.

TpeTbs rpynmna JaHHBIX BKIIOYACT:

- Onenku HasexHOCTH BhIToaHeHHs 3a1a4 AYIIT, Bpemst cpabaTbiBaHus;

- Hagexunoctu u croumoctu ucrnosibzyeMbix AYIIT mo nomenienusm;

- Pacnpenenenue Bpemenu Havana 3(h(hEeKTUBHBIX JCHCTBUI CHIT TOKAPOTYIICHHUS,

- OrneHkd BEPOATHOCTH ycriexa TYIISHHs M0Kapa MPUBO3HBIMU CPEACTBAMHY TYIIICHUS.

B 3aBucuMocTH OT perraeMoi 3aJa4yul BXOJHAs WH(GOPMAIS MOXKET HCIIOJIH30BATHCS B TOJHOM OOBEME HIITH
YaCTUYHO.

Peanmzanus Monenu BKiIrouaeT Tpu dtana [2]. Ha mepBom 3tane ctpoutcs rpad 30aHus, y3JIbI KOTOPOTO MPei-
CTaBIISIOT MOKapHBIE OTCEKH (CEKIUH), a JyT'H rpada OTBEUalOT BO3MOKHBIM MYTSAM PACIPOCTPAHEHHUS MOKapa MEKIY
MTOMEIICHUSAMH. Y3IBI Tpad)a OTBEYAIOT TAaK)Ke OTICIBHBIM CETMEHTaM KOPHIOPOB W JIECTHHUIL. B rpade BBIOENAIOTCS
I1Ba 0c0oOBIX y3ma. [IepBEIi y3e1 — HCTOYHHK — OTBEYaeT MOMEIIESHHIO C IPEAII0IaraéMbIM 09aroM moxapa, a BTOpoi —
CTOK — aHAJIN3MPYEeMOMY MOMeEIIeHHIo. 111 3TOro moMermeHnss HeoOX0qMMO HaWTH pacIipe/ielieHie KpaTdyalinx Bpe-
MeEH PacHpOCTpaHEHHs ToXkapa 10 PaCCMaTPHBAEMOT0 IIOMEIICHUS W YCTAHOBUTH BEPOSTHOCTH PACIPOCTPaHEHHS II1a-
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MEHH IO ONpe/IeICHHBIM ITOMEIeHUsIM 31aHus. Ha BTropom stane rpad 3qaHus npeodpasyercst B BEPOSTHOCTHYIO CETb.
IIpu 3TOM BBOAATCA AYTU TPEX BUAOB.

IIepBblil BUI OTBEUAET Pa3BUTHIO MOKapa B MOMEIIEHUH 10 OXBaTa IUIAaMEHEM Bcel IOXKapHON Harpy3KH; BTO-
PpOit — pacmpoCTpaHEHHUIO TI0KapOB BIOJIb KOPUIOPOB (JecTHum). Kaxnoit ayre npumuceiBaetes napa yucen (P, t).

«P» - BEpOsATHOCTB TOTO, YTO MOXKAp PACHPOCTPAHSAETCS IO ayre, t paBHO BPEMEHH PaclpOCTpaHEHUs oXKapa
o ayre. Harmpumep, mpu paccMOTpeHNH TOXKapa B romereHnu: P = P, — BEpoATHOCTs HepepacTaHus MoXapa 3a Bpe-
M
t = 1, B pasBuTyio craguro. [Ipy mpoxoXxaeHnH moxkapa depes nperpany : P = P, — BepoATHOCTH HOCTIDKEHHUS Mpenena
OTHECTOMKOCTU KOHCTpYKLMH 3a Bpemst t =t..

Ecnm noxap pacmpocTpaHseTcs 4epe3 JBepb 0e3 CIEIMalIbHOTO 3aKPBIBAIOIIETO YCTPOWCTBA, MOXKHO PUHSATH,
YTO BEPOSTHOCTh HAXOXJICHHS JIBEPH B OTKPBHITOM cocTosiHMHU paBHa 0,5. Tornma coorBercTBylOImas nyra Oyaer Xapak-
TepHu30BaThcst AUCKpeTHbIM pacnpenenenuem (0,5;0) u (0,5;:t;), rne ty — cpeanee BpeMs pacpoCTPaHEHMs! PEATEHOIO
nokapa yepes JBepb. AHAJOTUYHO, JUIs TyTH, OTBEYAOIICH pacipoCTpaHEeHHIO TToKapa Yepe3 Kopuaop, umeem (P, t),
rze Py — BeposATHOCTb paclpoCTpaHEeHUs MoXkapa MeXJly CerMEHTaMU KOpUaopa 3a Bpems t.

3HayeHUs yYKa3aHHBIX BBIIIE XapaKTEPUCTUK IMyTeH pacIpoCTpaHEHHs MoXkapa B 3JaHUU MOTYT OBITh HOIy4e-
HBI PACYCTHBIM ITyTeM MM U3 aHAJIHN3a JaHHBIX O PealbHBIX IMOXKapax.

B kauecTBe OIIEHOK MOKapHOI OMACHOCTH B3STHI CJIETyIOLIHE:

1. BeposITHOCTh BOZHUKHOBEHUSI PA3BUTOT'O MOXKAapa B 3AaHUN

P, =1-[[@-P™)-@-P,)-Q-P

oni

)P, (1)

ieN,
rac POi — BEPOATHOCTH BOSHUKHOBCHUS IOXKAPOB B i-M IIOMCIICHHUH.

2. [Iporxo3 miuomajay moxapa B 3aBUCUMOCTH OT BpEMEHHU
N17
Fi)=> RO-W, ®)
i=1

rae Ty — cpeliHee BpeMsl 0XBarTa IJIaMEHEM I-ro MOMeIIeHH sT; Fj — miomais i-ro moMereHus.

Onmput <T;

i

t
Fl(t) = Fi " npu Ti <t< Ti + tki (3)

ki

Fi npu Ti + tki <t

3. JIuHaMHYECKUI KOIPPHUIUEHT MOKAPHOU OMACHOCTH 3IaHUSI

Nﬂ
K o =$ZE () -Wi(ay -Ci +a, - B)PR, (4)
i1

riae Cj — CTOMMOCTh MaTePUANIOB U 000PYIOBAHUS B i-M OTCEKE; Bj — CTOMMOCTh KOHCTPYKIIMH 3[1aHUS B i-M OTCEKE.

JlaHHBII METO MO3BOJISIECT KOJMICCTBCHHO OIICHUTH Pa3IMYHbBIC CLIICHAPUH Pa3BUTHS MOXKapa.

B nHacrosmiee BpeMsi MOJCIMPOBAHHE HA CTOXACTHYECKHX CETAX HawOojee IMOAXOIHUT IS CPaBHHTEIBHOM
OIICHKH Pa3JINYHBIX BAPHAHTOB MIPOTHBOIOXKAPHOW 3aIIUTHl KOHKPETHOTO 3IaHUs.

TakuMm 00pa3oM, co3laHa CTOXaCTHYECKAss MOJIEb U alITOPUTM PacueTa paclpoCTPaHEHHs OTHS MO TIOMEIICHUSIM
3[IaHWs] Ha OCHOBE PACUYETHBIX, SKCIICPIMEHTAIBHBIX U CTATUCTHYECKUX JAHHBIX O TI0Kapax, OTPAKAIOIINX MPOLIECCHI Pa3-
BUTHS MOXapa B MOMEIICHHUH, PaCcIIPOCTPAHCHHUS TT0XKapa Yepe3 mperpaasl. MoJienb CIyKUT JIIs OIIEHKH TTOXKapHOMN OIac-
HOCTH 3/1aHUH, TIOJTOTOBKH 00OCHOBAHUS JIJIsl BEIOOpA BapHUaHTOB oOecrieueHus1 0€301macHOCTH 0OBEKTOB [6].
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A. A. Kyzomun, T. A. Ky3emuna
®I'bOY BO Caunkr-Ilerepoyprekuit yuusepcuret I'TIC MUC Poccun

KOMIIbIOTEPHASI MOJIEJIb TPOLIECCA DBAKYAIIMU JIOJAEN ITPU 3AIBIMJIEHUM 3JAHU S

IIpoananu3upoBaH mponecc KOMIBIOTEPHOTO MOJICINPOBAHUS IBaKyalluy Joel u3 ropsuero 3naxus. IIpu-
BeJIeH 0030p JIMTEPAaTYPHBIX UCTOYHUKOB 110 POrpaMMHO-AIMIAPTHOH IMOIAEpKKe Ipoliecca IBaKyauuu ¢ GopMUpOBa-
HHEM Oe3omacHoro MapmpyTa. [lokasaHa anbTepHAaTHBHAS BO3MOXKHOCTH IpEIBApUTEIbHOTO (hopMupoBaHus Oe3omac-
HOTO 3BaKyaIlMOHHOTO MapLIpyTa Ha OCHOBE KOMITBIOTEPHOTO MOAEINPOBaHUs. [IpencTaBieH anropuT™ pacdera mpo-
JIOJDKUTENIBHOCTH TIPOXOKACHHS ABAKYallMOHHOTO MapIIpyTa ¥ Pe3yJIbTAaThl €T0 HCIOIb30BaHNUS.

KaroueBble cjioBa: MOIEINPOBaHME MpoOLEcCa IBAKyalllH, YIPABICHUE MTPOIIECCOM 3BAaKyallnH, KpUTHIECKAs
MIPOJIOIKUTENFHOCTD T0XKapa, IMyTH 9BaKyally, MapIIpyT SBaKyalllH, IPOrpaMMHO-aIAPATHEIH KOMIUICKC.

A. A. Kuzmin, T. A. Kuzmina
COMPUTER PROCESS MODEL OF EVACUATION OF PEOPLE AT BUILDING SMOKE

Process of computer simulation of evacuation of people of the burning building is analyzed. The review of ref-
erences on a program and hardware to support of process of evacuation with forming of a safe route is provided. The
alternative possibility of preshaping of a safe evacuation route on the basis of computer simulation is shown. The algo-
rithm of calculation of duration of passing of an evacuation route and results of its use is presented.

Keywords: evacuation process modeling, evacuation process control, critical duration of the fire, escape
routes, escape route, hardware-software complex.

OpraHuzanus 3KCTPEHHON 3BaKyalldl U3 3aHUM ¢ MacCOBBIM NpeObIBAHUEM JIIOACH sABIsIeTCS Hanboiee 3 ¢-
(DEeKTHUBHBIM CIIOCOOOM yMEHBIIEHHEM BO3MOXKHBIX TOTEpPh KaK CIIEACTBUS aBapuil, KaTacTpod M TEPPOPUCTUIECKUX
aKTOB.

HenpeznckasyemMocTs pa3BUTHS Ype3BBIUAHON CHTYAIlMH ITyTH 3BAaKyalllH, KOTOPhIE MOTYT BECTH B Oe3omac-
HBIE 30HBI 9aCTO OJOKHUPYIOTCS, a O APYTUX CBOOOIHBIX HANIPABICHHSX JIFOIN, HAXOSIINECS B TOPAIIEM 31aHUN MOTYT
ObITh He HHPOPMUPOBaHBI. ONTUMU3ALNS ABUKEHHS JIOJICKMX TIOTOKOB 0 HAIPABJICHUIO K ABAKYallMOHHBIM BBIXOJAaM
YMEHBIIIAEM IPOAOLKUTEIBHOCTD IPOLECCa IBAKyallud U3 TOPSIIEro 34aHus U AEJIaeT BO3MOXHBIM CIIACEHHE MHOIMX
YeJI0BEYECKUX JKU3HEH.

Bompoc opranuzanuu cpoyHoOi 3BaKyanny Jr0/1ei N3 TOPSILETo 37aHusl CTAHOBUTCS BCe OoJiee akTyaJIbHBIM 110
Mepe ypOaHHM3aIK coBpeMeHHoro obmectsa. Hanpumep, B [1] onuceiBaeTcs CTpyKTypa TMHAMHYECKOH MOJENIH TIpO-
I[ecca 3BaKyanny Ha MoXape, KOTopas IpeIycMaTprUBaeT HAJMYUE PacHpeeTICHHBIX JaTYNKOB JIBIDKEHUS, 00be INHEH-
HBIX B C€Th. B OCHOBHBIX TOYKaX 3JaHMsI MOHTUPYIOTCS JATYUKH, PETMCTPUPYIOLIME IBUKEHUE JIFOACKOIO IOTOKA, U
(opmupyIOIIe OCHOBHBIE Irpadbl TUHAMUYECKOW Moxaend. IlepBeiii U3 rpadoB ompenenseTr TOMOJIOTHIECKHE MPOIop-
I[M, BECOBBIC COOTHOLIEHHUS KOTOPBIX O0YCIIOBIICHBI MPOJOHKUTENHHOCTBIO MPOIECcca NMEPEMELICHHUsI OT OJHOTO aT-
YHKa K Jpyromy. BTopoii u3 rpadoB omnpenenseT BeCOBbIE COOTHOIICHHUS MTOCIEACTBUI BO3IEHCTBHSA MMOXKapa, KOTOPHIE
(opMupyrOTCsl Ha OCHOBE MH(GOPMAIMN OT TETIOBBIX JATKUKOB U SIBJISIOIINECS TUHAMHYECKN W3MEHSIOINMHUCS Mapa-
METpaMH.

© Kys3emun A. A., Ky3emuna T. A., 2019
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B [2] npennaraetcsi ceteBasi pacipe/ieieHHas CTPYKTypa CHeHAIN3UPOBAHHBIX JaTYMKOB JbIMA, TEMICPATY-
PBI, BI2XHOCTH, BHOpalMy, KOTOpblE BKJIIOYEHBI B CHUCTEMY YNpPaBJICHUs Ipoliecca HBaKyallMu JIOJIEH M3 TopsIiero
3[JaHUs HA OCHOBE 00pabOTKM HACTYNHUBIINX COOBITHIA.

CucremMa OUHAMHYECKOTO KOHTPOJISI MPOLIECCOM 3BaKyallMyd MOJIydYWJia CBOE IPAKTUYECKOE BOIUIOLICHUE B
npoekte MILS [3], xoTOpBIil MpemxycMaTpHBaeT MOHTaX KOMIUICKTA CHEUHANbHBIX TaTYHKOB M CBETOOTPAKAIOIINX
JIEHT TI0 BCEMY 3almuiiaeMomMy o0bekTy. IIpenrycmoTpena paboTa cucTeMbl B HECKOJIBKUX pekuMax. OfnH U3 KOTOPBIX
SIBISIETCSI CTATHIECKUM, KOTOPBIH MIPEeayCMaTpUBACT pacueT Habopa BO3MOXKHBIX MapHIpyToB. BTopoil pexxum mpexio-
JlaraeT ynpasJICHUE MapHIPYTOM IBIDKCHUS JFOJICKOTO ITOTOKA CBETOOTPAKAIOLIVMH JICHTAMHU.

B [4] omuceiBaeTcst MaTeMaTHuecKass MOJCIb YIPABICHHUS ABIKCHHEM I10 3BaKyalHOHHOMY MapIIpyTy IIO-
CPEACTBOM CHENNABbHBIX ayJUBHIANOCUCTEM NIPH HACTYIICHUH YPE3BBIYANHON CUTYaITHH.

AJBTEpHaTHBOM TOPOTOCTOSIIETO aNlapaTHOTO0 00ecHeYeHus mpolecca BaKyalliu MOXeT ObITh (hopMUpOBa-
HHE MapIIpyTa OT OIacHOH /10 6€3011acHO# 30HBI HA OCHOBE MOJICIUPOBAHUS ABHKEHHUS JFOJICKOTO IMOTOKA. MapipyT B
3TOM CiIy4ae CTPOUTCS Ha OCHOBE ITOKa3aTeseil MPOXOANMOCTH W ONTHMHU3ALMHU MPOJOKUTEIFHOCTH MepeMEIIeHHs
nroieit 710 30HbI Ge3omacHocTH. [5]

IIpu onpeneneHuy ycioBUi BPEMEHHONM MUHMMU3ALUU IEPEMELICHHUS JIIOJCH 110 3BaKyalluOHHBIM MaplIpyTam
IIpeoaraeTcs:

— OJJTHOBPEMEHHOE HadaJIo MPOIIECCca IBAKyalluH, P KOTOPOM IIOTHOCTb JIFOACKMX MOTOKOB B rabapurax IIu-
PHHBI ¥ JUTUHBI IPOXOJI0B CYMTAETCS MPAKTHUCCKH OJJMHAKOBOM:

— TIpelIeNbHOE 3HAYEHHE IUIOTHOCTH JIIOJCKHX ITOTOKOB, OOYCIIOBIEHHOE NMPOSBICHHEM (H3NIECKUX yCHIIHH
JaCTHIO ABAKYHPYIOIINXCS JIFO/EH;

— MHUHUMHM3ALHS MEXIMYHOCTHON AWCTAHIMU BIUIOTH 10 (PM3MUYECKOTO MpEJea B ClIydyae BOSHUKHOBEHHS Me-
XaHMYECKHUX MPEISITCTBUI IBI)KCHUIO JIFOACKOTO TIOTOKA,;

— NPHOPUTET OJIMDKAMIIMX HBaKyallMOHHBIX HaIlpaBJIeHHH, YTO 00yCIaBIMBacT BO3pacTaHHE IJIOTHOCTH JIHOJI-
CKOTO TIOTOKa;

— MACCHBHOE MOBEICHUE 3BAKYHUPYIOIIUXCS, PACIIONATAIOIINXCS B CEPEIMHE JIFOACKOTO MOTOKA. [6]

B tabnuue o6oOieHa cymecTByonas HHGOPMaHs MO COOTHOILIEHUSM CKOPOCTH JBMXKEHHS M INIOTHOCTH
JIFOJICKOTO TIOTOKA M XapaKTepUCTHKaM mpoxoja. [5]

Tabauya. CoOTHOLIEHHSI CKOPOCTEH W HHTEHCHBHOCTH IBUKEHUS JIOJACKUX MOTOKOB

B
I" 0pH3 OHTANE HBIH ITY Th HeepHoi JlecTHIIIA BHIG JecTeRmra BEepX

o poeM

& . .

o =] -] ] =
2% | & : : g : g :
LARTHE TR IR IR
2 2 =3 =3

E g% B % B % ok | 2% | g% £ %

2 g g & &
0,01 100 1 1 100 1 60 0,6
0,05 100 5 5 100 5 a0 3
0,1 20 8 8,7 95 9.5 53 53
0,2 a0 12 13,4 68 136 40 8
0,3 47 14 16,5 52 156 32 0.6
0,4 40 16 18,4 40 16 26 10,4
0,5 33 16,5 196 31 15,5 22 11
0,6 27 16,2 19 24 14,4 18 10,8
0,7 23 16,1 18,5 18 126 15 10,5
0,8 19 15,2 17,3 13 10,4 13 10,4
0,9u 15 13,5 8,5 8 7.2 1 9.9

banee
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ANTopuTM pacueTra He0OXOJMMOTO BPEMEHH HBaKyalllH JIFOJIEH M3 MOMEIICHUH NpH 1o)Kape MpeiCTaBiIeH Ha
puc. 1.

leoMeTpHYECKHE PAzMEpE] TIO-
MEMZHHA H X3PaKTepHCTHEA I0-
HAPHOH HATPVIEH

'

TED}IET[JH‘-"IECKE.E Xa-
PAKTEPHCTHEA ITOME-

P )

~ - MaccHE CEOpOCTH H
Betbop pacuersoi < TEILIOTE TOPEHHA IO~
CXEeMEI PA3EHTHA MO0- HAPHOH HArpyaEH | -
Eapa < _
I [
OmpegencHue KPHTHYSCKOH IPO- MaccHe THHeHROH
™ IOTKHTETEHOCTH IOKapa CKOPOCTH PacnpocIpa-
L 10 NOBENIEEHOH TeMIEPAType HEHHA IUTAMEHH |
-—-_,_____,_-—"'-'_'_F._.-._._-_
Ompeneneane EPHTHYECKOH IPO-
B IOCKHTETEHOCTH I0&apa
TI0 MOTepPe EHTHMOCTH
|1
| [
Ompegeneane KPHTHYESCKOH TPO- B MaccHE JEMOOOpaTY-
™ IODEHTETEHOCTH TOEApa - HOMIEH CI0c00HOCTH
10 TOHHASHHOMY COTJEPKAHA0 MOEAPHOH HArpy3kH | [—
KHCIIOpoaa .
| [
Omperenenne KpHTHYECKOH IPO- MaccHE VIemEHOrO
—* IOCKHTETEHOCTH I0&apa . EBIN07A TOKCHHYHEL
10 TOKCHYHEIM NPOIYETaM rope- - OpOIyETOE FOPEHHT | [—
HHA .
| [
- OnpeneneHHs NPOI0CEHTEIEHO- B MaccHE cropocTeii B
" CTH 3E3KyallHH - HETSHCHEHOCTH JHOT-
CKHX IOTOKOB |
. _
ITpooTEHTeIEHOCTE
3BaKyallHH

Puc. 1. Anroput™ pacdera HeOOXOAUMOTO BPEMEHH 3BAKYaIHH

[Tpu mporpaMMHOH peanm3anuy MPeICTaBICHHOTO ANTOPUTMA JUIS PACIIUPEHUS BO3MOKHOCTH €T0 HCIOJIb30-
BaHus noapaszaencHusaMu [ TIC npu BBoJAe HaYadbHBIX JAHHBIX M BBIBOJIE PE3yJBTATOB MPUMEHsAETCS MHTep(eiic Tabd-
nuvHOTO npoueccopa Excel, a makpoc Visual Basic o6ecrieuni BbInoIHEHHE HEOOXOAUMBIX PACUYETHBIX OIEpaLHil.

Bo3MokHOCTH IIpeiaraeMoil MOeIH UCCIEA0BAINCh Ha MPUMEpPE 3[aHus, KOTOpOe BKIOYana 2 3Taxa, Ko-
TOpBIE CBSI3aHBI 3 JIECCTHUYHBIMH TPOJIETAMH M MMEET JIBa BBIX0/a. BHyTpeHHune pasmeps! 3manus — 12x8 M, obumiee
yucio nomenienuii — 8. llluprHa qBepHBIX TpoeMoB — 1 M, BXOIHBIX aBepeii — 1,2 meTpa.

Ha puc. 2 npencraBieHsl pe3ysibTaThl MOACIMPOBAHUS IpOLiEcca IBaKyalliu U3 3/1aHHS B ClIydae OTCYTCTBHS
mokapa. 13 rpaduka Ha puc. 2 clemyeT, YTO HHTEHCUBHOCTH 3BAKYaIllH ITPH MaKCHMaJIBHOW IIJIOTHOCTH YEIOBEYECKO-
rO MOTOKA, MeHbIIeil 1 uen/m’, HE3HAUMTETHHO 3aBHCHT OT MCXOAHOTO UHC/IA JIEOJCH B 3aHHH B CIydae OTCYTCTBHS
mmo’kapa.

Ha puc. 3 mpencraieH BpeMeHHOH TpaduK 3aBUCHIMOCTH OTHOCHTEIBHOTO YMCIIA JIIOIEH B 3MaHNH MPH TI0XKa-
pe. Cuenapwuii nmpeanoiaraeT 6JIOKHPOBKY y4acTKOB, KOTOPBIE MOTYT IEPEKPHITh IBWKECHNE K 3BAaKyaIl[MOHHBIM BBIXO-
JlaM W3 HEKOTOPBIX MOMELICHUH MepBOTo 3Taxka. I103TOM 3BaKyallIOHHBIA IyTh C MEPBOTO 3Ta)ka IMPOXOAUTH YEpe3
BTOPO#1 3Ta)K M 3aBEpIIACTCsl HA IIEPBOM DTAXKE IIPU ITOM IIYTH BaKyallMy yIUIMHSIIOTCS, YTO 00yCIIaBIMBaET yBelnye-
HHE ITPOJIOJDKUTENBHOCTH BaKyay. Ha aToMm rpaduke BbIsBICHa BO3MOXKHAs 3aBUCUMOCTD JJMHAMMKH IIPOLIECCa IBa-
Kyallu{ Ha €ro HadaJIbHOM JTale OT YUCIIa BaKyHPYHOIUXCS.

60



[IOXXAPHASI U ABAPUIHASI BE3OITACHOCTh OB bEKTOB 3AIIMUTHI

I
Yyenosek ———

YenoBeKk —x—
HenoBeKk —x—

Konuyectso nionen B 30aHUU

0 0.5 1 1.5 2 25
Bpems, MuH

Puc. 2. BpemeHHbIe XapaKTEpUCTHKH MIPOLIECCA 3BAKYyaIUH JTIOJEH IIPH OTCYTCTBUH MOXKAapa B 3AaHUN

12 I I I I 1 1 I I

T

10 yenosek —i+—
25 yenoBek —#—
1 i 50 yenoBeKk —>¢—

=
s
S
a 08 3
©
=
=
e 06 =
=
o
o
o
e 04} -
=
=
o
hV4
02 -
0 |

0 03 06 09 12 15 18 21 24 2;7 3
Bpems, MUH.

Puc. 3. BpeMeHHbIe XapaKTepUCTUKH MPOLIECca IBaKyall|H JIIOJIeH PH HAJIMYHMHU TI0)Kapa B 3JaHUH

Ha puc. 4us npeaCTaBIICHBI rpa(bm(n 3aBUCHUMOCTHU OTHOCHUTCJIBHOI'O 4YHCJIa J'IIO,Z[Cﬁ B 3JaHWU OT BPEMCHU
9BaKyalluu B Cj1y4ac 6J'IOKI/IpOBaHI/ISI HOMCIII@HI/Iﬁ Mo NMpeAbIAYIIEMY CLUCHAPUTIO YCPE3 0,5 MHHYTBI U 1 MUHYTY COOTBET-
CTBCHHO IIOCJIC Hadajla mpouecca 5BaKyalldu. 3aBUCHMOCTH yrijia HakJIOHa KPUBBIX B KOOpAHMHATAX «OTHOCHUTCIILHOC

KOJIMYECTBO JIIOACH B 3JaHMHM — UHTEPBAJl BPEMEHU C Havalla Mpoliecca dBaKyaluu» OTPakaloT U3MEHEHUs IMyTeil HBa-
KyaluH.
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Puc. 4. BpemeHHbIe XapaKTEPUCTUKH MPOIIECCa IBAKYAIHH JOeH NMpu OJOKUPOBAHUU TTOMEIICHHIA
yepe3 0,5 MUHYTHI TIOCJIE HavyaJla 3BaKyaluu
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Puc. 5. /lunamuka nporecca 3BaKyalyy Jiro/ieil mpu OJIOKMPOBAHUN ITOMEIIECHUH
yepe3 | MUHYTY HOCIIe HayaJia 3BaKyalfuu

B pesynbrare mMonenupoBaHUs MOKa3bIBAIOT, YTO IPOAODKUTENBHOCTh 3BAKyallMM YBEIMUYUBAETCS IO MEpPE
OJIOKMPOBKH ITyTEH IBAKyallly OMACHBIMH (PaKTOpaMH MOKapa, YTO 00YCIIOBICHO YAJMHEHHEM 3BaKyallMOHHBIX MapIII-
PYTOB 1Ipu 00X07ie 3a0JI0KMPOBAHHBIX MMOMEIICHUH, TEM HE MEHee NPHUMEHEHHUE MaTeMaTHdeCKUX MOJIENIeH T03BOJIsIeT
CIPOEKTHPOBATh O€30MacHbIe MapIIPyThl 3BAKyallUH JIOJIEH U3 TOPSIIETo 3/1aHHs.

Pe3ynbrarhl, NOIy4YeHHBIE B IPOLIECCE MOJAECIUPOBAHHUS, BIIOJIHE KOPPECIIOHIUPYIOTCS C JaHHBIMU, IPUBEACH-
HBIMU B [6] U NMOKa3bIBAIOT MPUHLUINAIBHYIO BO3MOXKHOCTh OpraHU3alluU CIACEHUs JIOAEH MpU MOoXape B 3[JaHUU Ha
OCHOBE HCIIOJIb30BaHMS CHELMAIM3UPOBAHHOTO IPOrPaMMHO-aNNapaTHOTO KoMILIeKkca. PazpaboTaHHbIH MpOrpaMMHBINR
IPOJXYKT KOMIUIEKC JaeT BO3MOXKHOCTH CIPOEKTHPOBAaTh OE30MacHble IMyTH M OPraHM30BBIBATH IBAKyalUIO JIIOJCH,
HaXOMALIMXCS B ropsAmeM 31anuu. IIyTu sBakyallid COOTBETCTBYIOT MHHUMAIIBHOCTH MPOJOJLKATENLHOCTH IpoLecca
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MOKHUJaHUA JTIOAbMU TOPAIIETO 3aHNA, IPU 9TOM TPACKTOPHUU ABUKCHUSA JTIOJACKUX MOTOKOB MPOKIIAAbIBAIOTCS 1O 0e3-
OINaCHBIM  JIs1 YCJIOBCCKUM OpraHU3MaM 30HaM. Pe3yJ'H)TaTI>I pa6OTLI CJIyKat OCHOBOM ISl JallbHEMIIero TECTUPOBA-
HU NIPOTOTHUIIA IPOTrPAMMHO-ANIaPATHOTO KOMIUIECKCA.
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2OI'BOY BO MBanoBcKas nokapHo-cnacarensHas akagemus ['TIC MUYC Poccun

K BOITPOCY O®OPMJIEHMSI TPEANIUCAHUN OF YCTPAHEHUU HAPYILIEHUI
OBS3ATEJIbHBIX TPEBOBAHUI MOKAPHOM BE3OITACHOCTH

M3meHeHme paBOBBIX OCHOBAaHWH odopmiteHns npeanucanuid opranamu I'TIH aukTyeT u3MeHeHHe 1M0IX0/10B
K JaHHOH JEATeNbHOCTH. ABTOpPAaMH MPEAI0KEHBI YeThIpe crocoba oOopMIICHHUs yKa3aHHBIX NPENIUCaHui B 3aBUCH-
MOCTH OT JICHCTBHUSI HOPMAaTHBHBIX NIPABOBBIX AaKTOB M HOPMATHUBHBIX JJOKyMEHTOB BO BpeMeHH. HamBaxxHeiyo poib
IIPU ATOM WTpaeT HaJM4Ke Ha 0OBEKTE M CoJep)KaHHe AeKIapaluy IokapHOi Oe3omacHoCTH. JlaHHast IeKnaparys, sB-
JIAACh OJHOCTOPOHHUM JOIOBOPOM, OIPECACIIACT CUCTEMHBIC Tpe6OBaHI/IH, HanpaBJICHHBIC HA MOAACPKAHUC JTOJIKHOTO
YPOBHSI IPOTHUBOIOKAPHOW 3aIIUTHI.

KiroueBble ciioBa: TIpoBEACHUE MEPOIPHUATHI MO HAA30py (KOHTPOJIIO), 00s3aTeNbHbIE TPEOOBAHUS MOXKAP-
HOW 6€30IacHOCTH, HapyIIEHUS 00s3aTeIbHBIX TPeOOBAaHMHA MOXKApHOH 0€30IIaCHOCTH, pacyeT MOKapHOTO PHUCKA.

A. A. Lazarev, A. V. Smirnov

TO THE QUESTION OF PREPARING THE REGULATIONS FOR THE ELIMINATION
OF VIOLATIONS OF MANDATORY FIRE SAFETY REQUIREMENTS

Annotation: change of legal grounds of registration of instructions by bodies of GPN dictates change of ap-
proaches to this activity. Authors offered four ways of registration of the specified instructions depending on action of
regulations and normative documents in time. The major role is played thus by existence on object and contents of the
declaration of fire safety. This declaration, being the unilateral contract, defines the system requirements directed on
maintenance of due level of fire-prevention protection.

Keywords: carrying out measures for supervision (control), mandatory fire safety requirements, violation of
mandatory fire safety requirements, calculation of fire risk.
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[IOXXAPHA ST U ABAPUITHASI BE3OITACHOCTbD

IMucemom MUC Poccuu ot 05.04.2012 Ne19-2-3-1236 [6] pasaeneHo nmpuMeHeHHE HOPM Ha 2 3tama (10 | mo-
cie BerymuieHus B cuity ®PenepanbHoro 3akoHa ot 22 utoist 2008 1. Ne 123-D3 «TexHuueckuii pernameHnT o TpedoBa-
HUSX TIOKapHOU Ge3omacHocT» [1]) (manee — TexHUYECKHIT pEeriIaMeHT).

Iopsinox mpuMeHeHUs] HOPM K 00BEKTaM 3alIUTHI, 3aIPOEKTHPOBAHHBIM 10 BCTyNJleHHs B cuiay Tex-
HHYeCKOro perjiaMeHTa o0 TPeOOBAHUSAX IOKAPHON 6e301aCHOCTH.

[Ipn mpoBeneHNN MEPONIPHUATHI 1T0 KOHTPOJIIO JOJDKHA MPOBOAUTHCS OIIEHKA COOTBETCTBUSI O0BEKTA 3aAIIHUTHI
TpeOOBaHMSAM HOPMATHUBHBIX JOKYMEHTOB IO IOKapHOH 0€30MacHOCTH, B COOTBETCTBUH C KOTOPBIMHU OH OBIJI 3aIIPOEK-
THUPOBAH M TIOCTPOCH.

Jln1s1 00BEKTOB, TOCTPOSHHBIX A0 BCTYIUICHHS B CHITy TE€XHHYECKOTO PEriIaMeHTa, CyIIeCTBYIOT YEThIPE OCHOB-
HBIX cnocoba obecneueHus TpeOyeMOro YpOBHS MOXKapHOW 0e30TacHOCTH W COOTBETCTBEHHO HECKOJIBKO BapHAHTOB
odopMIIeHHS IPEAIIUCAHNUI.

Cnioco6 1. Beimonnenne TpeGoBaHMi HOPMAaTHBHBIX JJOKYMEHTOB C Y4ETOM O0JIACTH UX AEHCTBUSL, MIPEAYCMOT-
pennbix denepanbHbIM 3aK0HOM «O MOXKapHOW 0E30MaCHOCTHY.

Bapuant npeanucanus 1.1.I1pu HecoOmonenun wnu Hapymennn tpedosanuii CHull, TOCT, HIIb, BHIIb u
Tp., JEWCTBOBABIINX HA MOMEHT ITPOEKTUPOBAHUS OOBEKTa, B IPEANUCAHNH YKa3bIBAIOTCS CCHUIKK Ha cTaThio 46 Dexe-
paspHOTO 3aKkoHa oT 27 nekabps 2002 r. Ne 184-®D3 «O TexHHUSCKOM peryaupoBanun» [2], yacte 4 crateu 4, 9acTs 1
cTaTh 6 M CTaThs, TJE M3JI0XKEHBI 00IIMe TpeOOBaHMSA MO BBIABICHHOMY HapyIICHHIO, TEXHHYECKOr'O0 periaMeHTa O
TpeOoBaHMAX MOKapHOU Oe3zomacHocTH [1] M COOTBETCTBYIOLIHME ITyHKTHI YKa3aHHBIX HOPMATHUBHBIX JOKYMEHTOB IO
MOXapHOH 0€30MacHOCTH.

Cnoco6 II. O6ocHoBanue TpeOyeMOro ypoBHS O€30IACHOCTH JIIOAEH IO yTBEPKICHHBIM B YCTaHOBICHHOM
nopsiake MetogukaM. st 00bEKTOB, 3aIPOSKTUPOBAHHBIX M IIOCTPOCHHBIX B meprox ¢ 1991 rona u 10 BCTyIUICHHS B
cuny Texuudeckoro periamenta [1] mo meromukam, msnoxenHsiM B TOCT 12.1.004- 91 «IloxkapHasi 6€30MaCHOCTb.
O6uue TpeGoBanusy» [8].

Bapuant npeanucanust 1.2. [Ipu HecoOIr01eHUN WM HApYLICHUH TIOPsAKA MPOBEICHHS pacyeTa W/WiIK Heco-
OTBETCTBUSI BHIOPAHHBIX UCXOJHBIX AaHHBIX (PAaKTHYECKOMY COCTOSIHUIO OOBEKTa B MPEANUCAHUH JICNIAI0OTCSl CCHUIKU Ha
cratpio 46 @enepanpHoro 3akoHa ot 27 nekadps 2002 r. Ne 184-D3 «O TeXHHUECKOM perynupoBanumn» [2], yacts 4
crateu 4, yacth 1 cTathu 6 TEXHUUECKOTO periaMenTa o0 TpeOOBaHHsIX MOKapHOH Oe3omacHoCTH [1] ¥ cOOTBETCTBYIO-
e myaktel TOCT 12.1.004-91 [8].

Croco6 III. BemmonmastoTcest TpeOOBaHMS TEXHUYSCKUX YCIOBHH M CIIEIUANBHBIX TPABIII MOXapHOH Oezomac-
HOCTH, pa3pa0OTaHHBIX B COOTBeTCTBUH C myHKTamu 1.5 u 1.6 CHull 21-01-97 «IloxapHas 0e30IacHOCT 3JaHUN U
coopykeHuit» [9] mpu OTCYTCTBHM HOPMATUBHBIX TPEOOBaHMIl 1O MOXKapHOIT 6E30IIaCHOCTH ISl KOHKPETHOTO 00BEKTa
WJIN TIPY BBIHY)KJCHHBIX OTCTYIDICHHUSX OT TaKHX TPeOOBaHMUI.

Bapuant npeanucanust 1.3. IIpu oTcyTcTBHM pa3pabOTaHHBIX M COTJIACOBAaHHBIX B YCTAHOBJIEHHOM IOpSAKE
TEXHUYECKUX YCJIIOBHH WIIM MPU HEBBINIOJIHEHUU W3JI0KEHHBIX B HUX TPEOOBAaHUSX, B NMPEIIHMCAHNH YKa3bIBAIOTCS CTa-
Thst 46 DegepansHoro 3akona ot 27 nexkadpst 2002 r. N 184-D3 «O TeXHUYECKOM PeryaupoBaHuny [2], 4acTs 4 craThu
4, yacth 2 crathk 78 TeXHHUECKOTO perjaMenTa o TpeOOBaHUAX MoXxapHOii 0e3onacHocTy [1] u nyHkTer 1.5 w/umm 1.6
CHullI 21-01-97 [9], a Takke KOHKPETHBIE MyHKTHI TEXHUYECKUX YCIOBHM, TPEOOBAHHS KOTOPHIX HAPYIICHBI.

Croco6 IV. O0bekT 3anpoeKkTupoBaH (MMOCTPOEH) B HEYCTAHOBIICHHOE BpeMs (Kak TpaBuiio, 6ojiee 60 et Hazam)
W/WJM TIepeyeHb HOPMATUBHBIX TPEOOBAHUIA Ha MPOEKTHPOBAHUE U CTPOUTEIBCTBO TAKUX OOBEKTOB OTCYTCTBYET.

Bapuant npennucanus 1.4. [Ipn Hannunu 3aperucTpUpOBaHHON B YCTAHOBJIEHHOM MOpSIKE JEKJIapanuy Io-
’KapHO#l 6e30IaCHOCTH B NMpPENUCAHHUH JIeTAal0TCs CChUIKK Ha cTaTblo 64 TexHudeckoro pernamenra [1] u cootser-
CTBYIOIIUH ITyHKT HOPMaTHBHOTO JIOKYMEHTA, YKa3aHHOTO B JICKJIapalyy.

Bapuant npennucanns 1.5. B ciyuae oTCyTCcTBUS AeKiapanuy NOXXapHOW O€301acHOCTH, NPH IPOBECHUH
MEpOIPUATHH 110 HaA30py 3a coOMmoaeHneM TpeOOBaHUH MOXKAPHOH OE30IIaCHOCTH B IPEIMCAHUN YKa3bIBA€TCs CChII-
Ka Ha MyHKTHI 23 0), 33, 61 IIpaBun npoTuBonoxapHoro pexuma B Poccuiickoii denepanuu, yTBEpakKISHHBIX MOCTA-
HosjienneM Poccwuiickoii denepanuu ot 25.04.2012 Ne 390 (nanee — Ipasuna [4]) B yacTu, npeanuchBaroIeil cooIiro-
JIeHHe TIPOEKTHOW JOKYMEHTAIMN HAa CHCTEMBI MPOTHBOIOKAPHON 3aIIUTHl M K ITyTSIM 3BaKyalldidl WIA COOTBETCTBYIO-
MM 000CHOBAaHUEM 0OecieueHIs Ha 00bEeKTe HOPMAaTHUBHBIX PACUETHBIX TAPaMETPOB.

Iopsinok NpuMeHeHUsA HOPM K 00beKTaM 3alMUThI, 3alIPOEKTHPOBAHHBIM NoOcJIe BCTyNIeHUus B cuity Tex-
HHYECKOro perjiaMeHTa o0 TPeGOBaHUSX MOKapHoOi 6e3onacHocTH [1].

Ionoxenusamu yactu 1 crateu 6 TexHuyeckoro periamenta [1] ycTaHOBIICHO, YTO MOXKapHas 0€30MacHOCTb
00beKTa 3alIUTHl CYUTACTCSI 00ECTIEYeHHOH, €CJIU B ITOJTHOM 00bEME BBINTOJHEHBI 00s13aTeNIbHbIE TPEOOBAHUS MTOXKapHOH
0€3011aCHOCTH, YCTaHOBJIEHHbIE (e/iepabHBIMU 3aKOHAMH O TEXHHUYECKHUX PEerlaMeHTaX M MOXKapHbIH PUCK HE MPEBBI-
IIAeT JOMYCTUMBIX 3HAYCHHH, YCTAHOBICHHBIX TEXHUUECKUM periaMeHToM [1].

Ipu 3TOM B COOTBETCTBHHM C 4acThio 3 cTaThi 6 TexHuueckoro pernamenta [1] npu BbIMOJHEHHH 00s3aTeNb-
HBIX TpeOOBaHUI MOXKAapPHOW 0E30ITaCHOCTH, YCTAHOBICHHBIX (DefepatbHBIMU 3aKOHAMH O TEXHHYECKUX PerjaMeHTax, u
TpeboBaHMIT HOPMATHBHBIX JJOKYMEHTOB IO TT0’KapHOI 0€30MaCHOCTH PacydeT MOXKapHOTO PHUCKa HE TpedyeTcs.

PyKkoBOACTBYSCH JaHHBIMHU IOJIOKEHUAMH, COOCTBEHHHK MOJKET BBIOMpATh CIEAYIOIINE YEThIpe criocoda mo-
TBEPXKICHNS COOTBETCTBHUSI TPEOOBAaHMSAM MOKAPHOW 0E30MaCHOCTH OOBEKTOB 3AlUTHI, 3aMPOCKTHPOBAHHBIX MOCIIE
BCTyIUIeHus B cuiny Texnuueckoro pernamenta [1]:
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Cnoco6 1. CoGmronens! monoxenust TeXHUUECKOTO perjiaMenTa, a Takke Ha J0OpPOBOJIBHOW OCHOBE B ITOJTHOM
o0beMe BBINOIHEHBI TpeOOBaHHUS HOPMATUBHBIX JOKYMEHTOB 110 OXKapHOW 0€30MacHOCTH, NPETyCMOTPEHHBIX TexHu-
YeCKHM periameHToMm [1];

Bapuant npennucanus 2.1. [Ipu HecoOmoaeHNN WK HapyLIEHUH TPeOOBAaHUK CBOJOB NPaBWJI, B IIpEIUCa-
HHU JIaeTCs CChUIKa Ha 4acTu | u 3 crathu 6 TexHuuyeckoro permamenta [1], a Takxke cTaTbu TeXHHYECKOTO periaMeH-
Ta [1], Ha OCHOBAaHHWH KOTOPBIX Pa3pabOTaHbl YKa3aHHbIE CBOABI IPABHIL.

Hanpumep, ecnu He BBITIOIHEHBI TpeOOBaHUS, H3I0KeHHBIE B CBOZIE TPaBIIT «JBaKyallMOHHBIE ITyTH U BBIXOABDY
[10], B mpeanmcanum HEOOXOANMO NIENIaTh CCHUIKY Ha 9acTb 3 cTaThu 6 1 Ha cTaThio 89 TexHI4Yeckoro permamenra [1].

[t monHOTEI nH(pOpMAnNU HEOOXOANMO TaKXKE BKIFOUATh CCHUIKM HA ITyHKTHI CBOAOB IIPABHIL

Crioco6 II. CobGmromarorcst monoskennst TexHudaeckoro pernamedTta [1] ¥ MpHMEHEHBI CHCTEMbI TIPOTHBOIIO-
JKapHOMW 3alIUTHl 00BEKTA, HE ONHMCAHHBIE B CBOJaX MpaBwil. [Ipu 3TOM 10CTaTOYHOCTH MPUHUMAEMBIX pelieHuid 000c-
HOBBIBAETCSl PAcCUueTOM PHCKa MO METOJIMKaM, Pa3padOTaHHBIM M yTBEPIKJICHHBIM B COOTBETCTBHHU C ITOCTAaHOBIICHUEM
[IpaButenscTBa Poccuiickoit enepanuu ot 31.03.2009 Ne 272 «O mopsiike MPOBEACHUSI PACUETOB IO OIEHKE MOXKap-
HOTO puckay [5].

Bapuant npeanucanus 2.2. [Ipu HECOOTBETCTBUYU BBIOPAHHBIX MCXOJHBIX JAHHBIX (PaKTHUECKOMY COCTOSHHIO
00BEeKTa B MPEAMHCAHUSX MAFOTCS CChUIKHM Ha 4acTh | u 7 ctathu 6 TexHuueckoro periamenta [1] u myHKTHI 5 1 7
(momnyHKT «r») [TocTanoBnenust ot 31.03.2009 Ne 272 [5].

Crioco6 1I1. Bemmonusitorest Tpe6oBanust Texuudeckoro perinamenTta [1], ¥ cBOJbI NpaBHI HE MPUMEHSIOTCSL.
Hanpumep, ucrons3yroTcs 3apyOexHbIe HOPMBI, CTaHIApThl OpraHM3anuid K mpodee. Jl0CTaTOYHOCTh MPUHUMAEMBIX
PEILICHUH IPH 3TOM JOJDKHO 000CHOBBIBATHCS PACUETOM PUCKA MO YIOMSHYTBIM METOJHKAM.

IMopsinok odopmieHns IpeAnucannii ananorudeH BapuanTty npeanucanms 2.2.

Croco6 IV. Ins yHUKaIbHBIX 3aHUH U COOPYXKECHHH, A1 KOTOPBIX OTCYTCTBYIOT HOPMAaTHBHBIC TPEOOBaHMS,
KpOMeE BBITIOJIHEHHUS! M0JI0KeHUH TeXHUYeCcKoro periaMeHTa J0JDKHBI ObITh B COOTBETCTBUH O cTaThell 20 dDenepab-
Horo 3akoHa oT 21.12.1994 Ne 69 - @3 «O noxkaphoii 6e3omacuocti» [3] u yactu 2 cratbu 78 TeXHHYECKOTO peria-
MeHTa [1] pa3spaboTaHbl U COTIIACOBAHHBI B YCTAHOBJICHHOM TOPSIKE CIICIUATbHBIC TEXHUYECKHE YCIOBHS Oe3 pacuera
MO’KapHOTO PUCKA.

Bapuant npeanucanus 2.3. IIpu oTcyTcTBUM pa3pabOOTaHHBIX U COTJIACOBAHHBIX B YCTAHOBICHHOM IOpSIKE
CHeNMaNbHBIX TEXHUYECKUX YCIOBUI WM NpPH HEBBINOJIHEHUH H3J0XKEHHBIX B HHUX TPeOOBaHUSX, B NPEINHCAHUU
IOJDKHA OBITH cchlTka Ha cTathio 20 denepanpHoro 3akoHa oT 21.12.1994 Ne 69 — @3 «O moxapHOU 0€30I1aCHOCTI
[3] u vacte 2 cratbm 78 TexHuueckoro pernamenta [1], a Takke KOHKPETHBIC IIYHKTHI CIICLHAIbHBIX TEXHHYECKHX
yCIOBUii, TpeOOBaHMS KOTOPBIX HApyIeHbI, B TOM uucie 1. 61 [pasun [4], kacaromiuiicss cHCTeM TPOTHUBOMOXKAPHOM
3aIIUTHI.

[Tpu Bcex BapuaHTax 0QOPMIIEHHS MIPEATNNCAHNHA Ha OOBEKTHI 3alUTHI, HE 3aBUCHMO OT BPEMEHHU MX IPOEKTH-
POBaHUS M MOCTPOHKH, HEOOXOAMMO YUHUTHIBATh CBEJICHHSI, N3JI0KEHHBIE B ACKJIapaIliy MT0KapHOH 6e301acHOCTH (eciu
TpebyeTcs ee pazpaboTka). To ecTh, HE 3aBUCHMO OT r'oJla MOCTPOUKH 00BEKTA K HEMY MPEbSBIAETCS TpeOOBaHNUS 3a-
JIeKIapHupOBaHHBIE COOCTBEHHMKOM (MM HHBIM JIMIIOM, YCTAHOBJICHHBIM TpeOoBaHusaMu mnpukaza MUYC Poccum ot
24.02.2009 Ne91) [6]. [Tpu u3menenun TpeboBaHmil HEOOXOIMMO YTOUHEHHE ICKIaPAIlHH.

ITpu HecooTBeTCTBHM OOBEKTa AEKIApaIlUH MOXKapHOI 6e30MacHOCTH B MPEINHCAHUN YKa3BIBAIOTCS CCHUIKU
Ha cTathio 64 Texumueckoro perimamenta [1] U cOOTBETCTBYOIINII MyHKT HOPMATHBHOTO JOKYMEHTA, YKa3aHHOTO B
JIeKJIapaIyy.
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YK 004.023

C. C. Jlanwmun
OI'BOY BO HBanoBckas noxapHo-cracatensHast akagemus [ TIC MUC Poccun

COBEPHIEHCTBOBAHHME ITOJATIOTOBKH JOJI’KHOCTHBIX JINIY
HAJIBOPHBIX OPTAHOB MUYC POCCHUH

PaccMoTpeHs! mpo0ieMHbIe BOIIPOCH! HOATOTOBKY JOJDKHOCTHBIX JIMIL Ha30pHBIX opraHoB MUC Poccuu st
OCYIIECTBIICHHS TIOJIHOMOYHH 10 OTPaOOTKE aJIMHHUCTPATUBHBIX MPOLEIYP MO OCYIIECTBICHUIO (eepantbHOro rocy-
JIAapCTBEHHOT'O HA/30pa 3a BBHIIOJIHEHHWEM TpeOoBaHMil mokapHOoW OezomacHocTH. [IpuBeneHo omucaHue o0ydaromiero
MHTEPAaKTHBHOTO TPEHaXKepa, MO3BOJIIOIIET0 00yJaloIUMMCsl 0TpabaThiBaTh 3Tanbl NPOBENCHUS IPOBEPKH OOBEKTOB
3aiuThl. J{J1g penieHus npoGIeMHBIX BOIIPOCOB IPEIOKeHa pa3paboTKa KOHIENTYAIBHOW MOJEIH M CO3aHUs Ha ee
0CHOBE NH(OPMAIMOHHO-aHATUTUYECKOW CHCTEMBI ISl JOPMHUPOBAHUS HABBIKOB IPOBEICHHUS KOHTPOJIBHBIX MEPOIPHU-
ATHH 110 00SCIICYCHUIO MOXKAPHOH 0e30MacHOCTH 00YYaIOIUMUCS U TONICPKKH NPUHATHS PEICHHH TP OCYIIECTBIIC-
HHUHU COOTBETCTBYIOIIMMH JOJDKHOCTHBIMH JIMLAMH MTOJTHOMOYHH.

KiioueBble caoBa: MoIeib, IPUHATHE PELICHHH, aAMHUHUCTPAaTUBHBIC HPOLEAYPHI, FOCYAapCTBeHHAs (QYyHK-
LHsL, TIPOBEPKa OOBEKTa 3aIHUTHL.

S. S. Lapshin

IMPROVEMENT OF TRAINING OF OFFICERS OF THE SUPERVISORY BODIES
OF EMERCOM OF RUSSIA

Problematic issues of training officials of the supervisory authorities of the Ministry of Emergencies of Russia
for the exercise of authority to develop administrative procedures for the implementation of federal state supervision
over the implementation of fire safety requirements are considered. A description is given of a training interactive simu-
lator that allows students to work out the stages of verification of objects of protection. To solve problematic issues, the
development of a conceptual model and the creation on its basis of an information-analytical system for developing
skills in conducting control measures to ensure fire safety for students and supporting decision-making in the exercise
of authority by officials is proposed.

Keywords: model, making decisions, administrative procedures, state function, verification of the object of
protection.

B HacTosiee BpeMsi MOXKHO BBIZEIHTH Psifl TPH3HAKOB, CBUAETEIHCTBYIOMINX O HEOOXOAMMOCTH COBEpPIICH-
CTBOBaTh IOJrOTOBKY JOJDKHOCTHBIX JIMII HAJ30PHBIX OPraHOB, ITOBHILATH €€ 3(PPEKTHBHOCTb. JTO M OKOHYAHHE
HaJ[30pHBIX KaHHUKYJI, ¥ YBEJIIMUECHHUE CPEIHEH IIIomany 0ObEKTOB 3aIIUThI (CPEAHss 00IIas MIIOMAab OHOTO HEXHIIO0-
TO 37aHus 3a nocieanue 15 et yBennumiach B JBa pasa [7]), yBenudeHne KoJaudecTBa opuandeckux aui. He 3arpa-
ruBasi GPMHAHCOBYIO CTOPOHY BOIPOCA, CIEAYeT OTMETHTh MPOOIEMy OCYIIECTBICHHS ITOJTHOMOYUH 1TpH O0TpabOTKe al-
MUHHCTPATUBHBIX MPOIETYP MO OCYIIECTBICHHUIO (pelepasbHOro TOCYAapCTBEHHOTO Ha30pa 3a BHIMOIHEHHEM Tpebo-
BaHUi TIOKapHO# Ge3omacHocTr [6] (manee aqMUHHCTPATUBHBIX MPOLEAYP MCIOIHEHHS TOCYIapCTBEHHON DYHKIMH):
¢u3mgeckas HeXBaTKa JIIOJIEH, BCISICTBIE YeTo Harpy3Ka Ha JTOJDKHOCTHBIX JIUI] YBETMYMBAETCS, a BpEMsI Ha IPUHATHE
peIeHw yMeHbIIaeTCs, TAK)Ke PaCcTeT OTBETCTBEHHOCTH 32 MPHHATHIC PEIICHHUS.

ABTOpBI paboThI [4] OTMEUAIOT 1ENBIi Psi MPOGIIEMHBIX BOTIPOCOB (PUCKOTEHHBIX (HaKTOPOB) UMEIOIIHX MECTO
IIpH TUTAHUPOBAHHMM IPOBEPOK B 00JacTH moxapHOW Oe3omacHocTH. K HUM OTHECEHBI: OMIMOKM HHCIIEKTOPOB NPH
OTIpeJIeTICHUH CPOKOB IPOBE/ICHNUS ITIAHOBBIX NPOBEPOK, OTCYTCTBHE CBEJECHUI 00 OOBEKTE 3alUThl, OTCYTCTBHE CBE-
JICHUH O JIMIax, OCYIIECTBISIONINX JIESITEIEHOCT HAa 00BEKTE 3alIUThl, HEBO3MOKHOCTD OJIHOBPEMEHHOTO IIPOBE/ICHHS
00JBLIOrO KONMMYeCTBa MpoBepok [4]. CrnemyeT OTMETUTb, YTO ITOT MEPEUeHb KacaeTcsl JIUIIb OJHOW U3 JECSATH aaMU-
HHUCTPaTHBHBIX mpoueayp [6].

OnHUM M3 cIIOCOOOB IOBBIIIEHHUS KauecTBa MPOBOANMBIX ITPOBEPOK SIBISIETCSI MPOdecCHOHANIbHAS OJrOTOBKA
kaxaeiidi Mecsi [4]. TIpu oTpaGoTke aAMHHUCTPATHBHBIX MPOIEAYP HCIOJHEHHS TOCYIAPCTBCHHON (YHKIIUH IOJIK-
HOCTHOE JIMIIO TTOCTOSTHHO CTAJKUBACTCA C HEOOXOIMMOCTBIO IIPHHATHS pelieHnit. B Tom 4mcie npu mpoBeaeHnH dKC-
MEPTU3BI PACUETOB TOXKAPHOTO pUCKa. Iy yCIEmHOTo pemeHns yKa3aHHbIX Ipo0i1eM HeoOXOIUMO YMEHBIIUTH Bpe-
MEHHBIE 3aTpaThl Ha (OPMAIBHBIN TOKYMEHTOOOOPOT, HCKIIOUNTH TyOnMpoBaHUE BBOAA WH(OpPMALNHU, 00ECHIeIHUTh
JTOJDKHOCTHOMY JIMITY BO3MOXKHOCTB Pa0OTaTh «B ABIKEHUN» (Hampumep, nporpamma CITOMAII npu Becex ee JOCTOMH-
CTBAaX MO3BOJIIET PAOOTATh TOIBKO 38 HEPCOHATBHBIM KOMIIBIOTEPOM).

© Jlarmmus C. C., 2019
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B mponecce oOyuenust Oyaymiye CrienuaiucThl TAKXKe CTATKUBAIOTCS € paaoM npodsiem. OJHa U3 HUX 3TO HC-
MOJIb30BaHUE CMapT(OHa — C OJHOW CTOPOHBI OH OTBJICKAET M YUCHHKA U YYUTEIs, C APYroil cropoHsl s aereid XXI
BEKa MOCTOSHHOE MCIOJIb30BaHUE CMapT(OHa SBISIETCS €CTECTBEHHBIM. Takxke cieqyeT OTMETUTh M30BITOK HH(pOpMa-
LM ¥ HEIOCTATOK BPEMEHU Ha €€ YCBOCHHE, KPaTKOCPOYHYIO aKTYaJIbHOCTh HH(OPMALIHH.

TpyaHO He cornacuThes ¢ aBTopaMu pabotel [3] B TOM, 4TO HEOOXOAUMA MOJCPHU3ALNS YCTAPEBUIMX MOTH-
BaI[MOHHBIX CXEM, (T.K.IOOIIPEHHE M HaKa3aHWE YK€ HE JAIOT Hy)KHOTO pe3yinbraTa). ClemayeT BHEAPATH UTPOBYIO
¢opmy o0yueHus, Ipu KOTOPOH MOOYKACHHE YUCHNKA YIUThCS JTydIlIe JOCTUTACTCS 3@ CUET JIEMEHTa COPEBHOBATENb-
HOCTH, a Ha0Op HEOOXOANMBIX 3HAHUHA HEOOXOIUM IS «BBDKHBAHMA» B Urpe (a 3aTeM u B u3HM) [1]. KommbiorepHas
urpa o0ser4aeT yCBOGHHE MaTepuana IyTeM «B)KHBAaHUS B 00pa3», OKa3bIBasi IPH 3TOM BHYILIAOIIEE BO3ACHCTBHE.

Taroke ciemyeT OTMETHTh, 9TO oO0ydeHne (mpodeccroHambHas MMOATOTOBKA) JODKHO MPOBOTUTHCS HA TOCTO-
SIHHOHM OCHOBe (T.H. HEmpepbIBHOE 00pa3zoBaHue). M3 BbIlIE EPEUUCICHHOIO MOXET OBITH CJIelaH BBIBOJ O HEOOXOa M-
MOCTH DPa3pabOTKH ClelHaIbHOW HH(POPMAIMOHHOW CHUCTEMBI, KOTOpas IO3BOJIUT DPEaM30BaTh COOTBETCTBYIOIIUE
GbyHKIMY.

B Hacrosmiee BpeMms Takue MONBITKH MPEIIPHHUMAIOTCS. B KadecTBe mpuMepa ciieyeT NpUBECTH pa3pado-
TaHHBIH Ha Kadeape rocylapCTBEHHOrO Haja3opa M dKcnepTusbl mokapoB (B cocraBe YHK «[ocynmapcrBeHHBINH
Haazop») MBaHoBckoi noxapHo-criacatensHol akagemuu ['TIC MUC Poccun VHTepakTuBHBIN TpeHaxkep «Buptyans-
Hblii kabunet uncnekropa ['TIH» (aBropst Konosanenko E.I1., MouanoB A.M., Jlanmuu C.C.) [2]. lannas pa3paboTtka
ObLIa TIPOJeMOHCTpHpOBaHa Ha MexayHapoaHoM canoHe «KommnekcHas 6ezonmacHocts 2019». K mocromHcTBaM HaH-
HOH pa3pabOTKH OTHOCSTCS: AJsl pabOTHI C TPEHAXKEPOM J0CTATOYHO CMapT(OHA, UCIIOIH30BAHHE OUYKOB BHPTYAIHHOU
PEaTbHOCTH MO3BOJISET O0YUYaIOIMMCS IPOBOJUTEL 00CIeoBaHNe 00BEKTa 3aIIUTHl JUCTAHIMOHHO (M B I000€ yno0-
HOE JUI HUX BpeMs), 00ydJaroIrecss MOKeT 0oJiee MPOJYKTHBHO HCIIOIB30BATh BPEMS VI CAMOCTOSTENbHON paboThI
(aBTOpHI [3] oT™MeUaroT, UTO Takas Gopma 0OyUeHHUS «yCHENIHee BIMCHIBACTCS BO BHEAYAUTOPHYIO paboTy, HAIIPUMED,
IIPU CaMOCTOSITEIbHOI MOATOTOBKE IO JUCHUIUIMHEY.). Mcronp30BaHHE UIPOBOTO MOAXOA, C OIHOMN CTOPOHHI, HH-
TEHCHUBHO CHIOCOOCTBYIOT ITPUOOPETEHHIO HOBBIX 3HAHUIL, C IPYrOi — KOMIEHCHPYIOT HHQOPMAIMOHHYIO TEeperpy3Ky
MICUXOJIOTHYECKUM, SMOIMOHANBHBIM H  (usnomorndeckuMm oTapixoM [3]. OnHako maHHBINA HHPOPMAIIMOHHBIH TPO-
JIyKT HE JIUIIEH HeI0CTAaTKOB (KOTOpBIE aBTOPHI MIPEUIaraloT OTHECTH K HAIPaBJICHUSAM COBEPIIEHCTBOBAHMSA): OTPaHU-
YEHHOE KOJIMUECTBO y4eOHBIX OOBEKTOB 3alIUTHI, BRIOOP BapUAHTOB JICHCTBHUI MEPCOHAXKa B HEKOTOPBIX CIIydasiX BbI-
IJSIINT KaK KIIaCCHMYECKOE TECTHPOBAHWE, OrpaHUUEHHbIE BO3MOXKHOCTH OTOOpaXkeHUs! MH(popManuu (Harmpumep, He-
BO3MOXKHOCTb BBIBOJIa (hOPMYJI), HEIIOJIHOE 0TOOpakeHHe MH(OPMALMK Ha SKpaHax pa3MepoM MeHee 5,5".

st pa3paboTku TpeHaxepa ucmoiab3zoBan AXMA Story Maker JS — HHCTpYMEHT Jisi CO3/1aHHs IPUKIIFOUESH-
geckux urp [5]. K goctomrcream AXMA MOXHO OTHECTH:

— IIpocroii u noHsTHBII HHTEpdEFiC.

— Jls HanMcaHUs He TpeOyIOTCSI HaBBIKK IIPOTPaMMUPOBAHHUS.

—  Y700HBIN BCTPOSHHBIN PENAKTOP C MOJICBETKON CHHTAKCHCA.

— Toanepka WiuOCTpalKii, 3ByKOB, GOHOBOI MY3BIKH U BHIIEO.

— Bo3moxHOCTB HCaTh Ha MIOOBIX SA3bIKAX MHpA.

— BricTpas myOmuKamnys Urpsl B OHJIAHH OHOIHOTEKE.

— ABTOMarHueckas ajanrainus HHTepderica 1t MOOMIBHBIX YCTPOHCTB.

— Yno0HbIe BCTpOEHHBIE (PYHKIIMH JUIsl HEOTPAaHWYEHHBIX JEHCTBHUMH.

— JlecsATb BCTPOCHHBIX TeM O()OpMIICHNS ¢ BO3MOKHOCTBIO HACTPOHKH.

Henocrarok J1o6bIx TOZOOHBIX CPEACTB Pa3padOTKH 3aKIIOYAETCS B TOM, YTO aBTOP MPOTPaMMBbI MOXKET Tepe-
CTaTh €¢ pa3BUBATh M IOJJICPKHUBATh, JAJIUTEILHOE BPEMsl HE UCIPABJIATh OMIMOKK B mporpamme. K mojo0HbIM cpe-
cTBaM paspabotku oTHOcsATcs: Twine, INSTEAD. Ha ceromusimuumii nens texnonoruii HTML 5, PHP, SQL u JavaS-
cript gocraTouHo, 4TOOBI CO3/aTh TAKyK MH(POPMAIIMOHHYIO O0YYAIOIyO Cpeay He MpulOeras K MCIOIb30BAHUIO BbI-
IIeyKa3aHHBIX IPOTPaMM.

IIpu 3TOM Ba)KHO OpraHNW30BaTh ILUIABHBIN MEPEX0] 00YJaIONINXCs OT UTPHI K peadbHOCTH. OAWH W3 IMIaroB Ta-
KOT'O Iepexojia MOXKET OBbITh C/ENaH Ha CTaXHUPOBKE (IPAKTHKE), KOTJa y 00y4arouuxcs YK€ €CThb 3HaHUS U MHOTO-
KpaTHO OTpadOTaH aJrOpUTM JICHCTBUH, B peaJbHONW OOCTaHOBKE K JJAHHOMY ONBITY IOOaBUTCS OTBETCTBEHHOCTH 32
NIPUHSTHIE penieHus. B nanpHelmeM, B IepHoJl BXOXKIEHUS B JIOJDKHOCTD, a TaK)Ke MPU NMPOBEAECHUH NMPO(hEeCcCHOHAIb-
HOH MOJITOTOBKH Takast MH(QOPMAaIlMOHHAs! CHCTEMa MOXET OBITh UCIT0JIb30BaHa JOJDKHOCTHBIMH JIMIIAMH.

Takum 006pa3oM, aist moBbIMIEHNS 3P PEKTUBHOCTH TOATOTOBKH JJOJDKHOCTHBIX JIMI HaJI30pHBIX opraHoB MUC
Poccun HeoOX0AMMO MIMpPE UCTIONB30BAaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH, B TOM YHCIIE IPH pa3paboTke
1 TMIPUHATHH YIPABICHIECKUX PEUICHUH JODKHOCTHBIME JIMIaMu. [ peanu3anum 1aHHOH uaen TpedyeTcs pa3padoT-
Ka KOHIIENITyaJIbHON MOJIENTN M CO3JJaHMS Ha €€ OCHOBE MH()OPMAIIOHHO-aHATUTHIECKON CHCTEMBI s (POPMHUPOBAHUS
HaBBIKOB MIPOBEACHUS KOHTPOJIBHBIX MEPOIIPHUATHI 10 00ECTIEYSHHIO MTO’KAPHOHN 0€301MacHOCTH 00YJarONMMHUCS U MO~
JIEPXKKU TPUHITHS PELICHWH NPH OCYIIECTBICHWN COOTBETCTBYIOIIMMHU JOJDKHOCTHBIMH JIMIAMHU TONHOMOYHH. WH-
(hopMarMOHHO-aHAINTHYIECKAsl CUCTEMAa JOJDKHA TI03BOJIAThH IPOBOJUTH ONMCAHNE PEIICHHUS 3a/1au IPUHATHS PEIICHNH
IIPU TIPOBECHUN aJMHHUCTPATUBHBIX MPOLELYP UCIOIHEHUS TOCYJapCTBEHHON (DYHKIMHM M OLEHKY 3G (EKTUBHOCTH
Kak caMoro peuleHus, Tak M rporuecca oOydeHus. s paboThl ¢ CUCTEMOM IOJKHO OBITH J0CTATOYHO cMapT(oHa C
BBIXOJIOM B HHTEPHET.
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A. C. Moouna
OI'BOY BO HMBanoBckas noxapHo-cnacatenbHas akagemus ['TIC MUC Poccun

CPABHUTEJIbHASI XAPAKTEPUCTUKA MOJIEJIEA PACYETA
JUHAMMKHU OIMTACHBIX ®AKTOPOB ITOKAPA

3a mocnenHuil ToX, IpU MOXapax, MOIYIUIN TPABMBI U IOTHOIN HECKOJBKO THICSYHM UYEIOBEK, B PE3ynbTaTe
BO3/IEiCTBUSI ONACHBIX (haKTOPOB MoXKapa. Pa3BUTHE M COBEPIIEHCTBOBaHHE MaTeMaTHYECKUX MOJIENeH pacueTa JuHa-
MHKH ONACHBIX (pAKTOPOB T0XKapa, SBISIETCS OJHUM M3 MPHOPUTETHHIX HANpaBICHUH B 00eCNeYeHUH MOXapHOW 0e3-
oracHocTH. B nanHHOI ctaThe, MPUBOANMTCS CpaBHUTEBbHAS XapaKTEePHCTUKA MaTeMaTHYECKHX MOJENEH pacueTa JuHa-
MHKH OTIACHBIX (PaKTOPOB Moskapa.

KaioueBble cji0Ba: MHIMBUYaIbHBIN TOXKapHBIN PUCK; ONTaCHBIE (DaKTOPHI IOKapa; MaTeMaTHIecKask MOJIeb
oxapa.

A. S. Modina

COMPARATIVE CHARACTERISTICS OF MODELS OF CALCULATING
THE DYNAMICS OF DANGEROUS FACTORS OF A FIRE

Over the past year, in fires, injured and killed several thousand people, as a result of exposure to fire hazards.
Development and improvement of mathematical models for calculating the dynamics of fire hazards is one of the priori-
ties in ensuring fire safety. In this article, the comparative characteristic of mathematical models of calculation of dy-
namics of dangerous factors of the fire is given.

Keywords: individual fire risk; hazards of fire; mathematical model of fire.

B Hacrosimee Bpems pacdeT MHIUBUAYAJIHHOTO IOXKapHOTO PHCKA SBISAETCS OJHUM W3 BAXKHBIX aCHEKTOB B
obecrieuennn moxkapHou Oe3omacHocTH. CormacHo denepanbHOoMy 3akoHY OT 22.07.2008 Nel23-D3 «TexHudeckuit
periaaMeHT o TpeOOBaHMAX MOKAPHOH OE30MACHOCTH», WHIWBUAYAIBHBIN MOXKAPHBIH PHCK — 3TO MOXAPHBIN PHUCK, KO-
TOPBI MOKET TPUBECTH K THOETH YelloBeKa B PE3yNIbTaTe BO3JIEHCTBHUS OmacHBIX (hakTopoB mokapa [4]. Benuunna
MO’KapHOTO pHcKa omnpenensercs B cooTBeTcTBum ¢ npukazamu MUC Poccun ot 30 mronst 2009 1. Ne 382 «O06 ytBep-
KIACHUU METOJIMKH ONPECIICHUSI PACUETHBIX BEJIMYUH MOXKAPHOTO PUCKA B 3JIaHUSAX, COOPYKEHUSIX U CTPOEHUSX pas-
JINYHBIX KJIACCOB (PYHKIIMOHAIBHOM moxkapHoit onacHoctu» [2] u Ne 404 ot 10 utons 2009 r. «O0 yTBEpKICHUH METO-
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MKW OTPECICHHS PACUCTHBIX BEIMYMH MOKAPHOTO PUCKA Ha MPOM3BOJACTBCHHBIX 00bekTax» [3]. ITo omybnukoBaH-
HBIM Ha moprane EnuHON MeXBEeIOMCTBCHHOW HH(OPMAIMOHHO-CTaTUCTHYECKOW cucTembl ganHbeiM MUC Poccun
ToJIbKO 32 npouenmuid 2018 rox B Harieil crpaHe Ha MOXapax MOrHOJI0 OKOJIO 8 THICSAY YeoBeK. B HEKOTOpBIX cityda-
SIX, IPUYUHOM ITOTO SBIISIETCSI COOCTBEHHAS XalIaTHOCTB JIF0/IeH, HO OOJIBIIMHCTBO CMEPTEH SIBISIETCS CIECTBUEM Ybeii-
TO OLIHOKH.

Ha naHHBIN MOMEHT, CyIIECTBYET TPH MaTeMAaTHUECKUE MOAEIH PacieTa JUHAMHUKH OINIACHBIX (paKTOPOB MOXKa-
pa: MHTeTpajbHas, 30HHAS M MOJEBas, OCHOBHOE Pa3IM4he KOTOPBIX 3aKJIIOYAECTCS B Pa3IMYHOM YPOBHE JNETaIM3ALUU
TepMOIUHAMHYECCKOM KapTHHBI Tokapa [1]. Beibop oxHO#M U3 Momeneli OCYIEeCTBISETCS HCXOIS M3 CIIOKHOCTH TUIAHH-
POBKH IOMEILIEHHUS, TAK, HAIPUMED, HHTETpallbHAs ¥ 30HHAs MOJENIH IPEeJHA3HAYEHBI U PacdeTa B MOMEIEHUAX IPo-
cTOl reoMeTpudeckoil koHpurypanuu. [ToneBast Mosenp paccuuTaHa I TIOMEIIEHUH CIIOKHOW KOH(OUTYpPAIIUH U T10-
MEIEeHUH ¢ OOJIBPIINM KOJMYECTBOM BHYTPEHHHX Iperpai. MHTerpaibHas MOJeNlb NPUMEHSETCS ISl IOMEICHUH, Te
XapaKTepHbIH pa3Mep odara rmoxkapa COU3MEpHUM C XapaKTEepHBIM pa3MepoM MOMeIleHus. 30HHas MOJeNb IPUMEHsIeTCs,
KOI'Jia pa3Mep ouara roxkapa CyIieCTBEHHO MEHBbIIIE pa3MepOB MOMEIIECHUS.

Ilonesas Moaenb MO3BOJSIET MOMYYUTh MOJSL TEMIEPaTyp, CKOPOCTEH, NaBICHUN, KOHIIEHTpaluii KOMIOHEHTOB
ra30BOM Cpelbl U YacTHI JIbIMa II0 BceMy 00beMy MOMelIeHHH. 30HHAsl ¥ MHTErpajibHasi MOJENIH MO3BOJISIIOT MOJIYYUTh
CpeHe30HHbIe (30HHAsI MOJIEIb) U CpeTHeOObEMHBIE (MHTErpalibHAsI MOJIEIb) BEJIMYMHBI TEMIIEPATYPHl, IFIOTHOCTH, Mac-
COBBIX KOHIIEHTpALNi KHCIOPOa, TOKCHYHBIX IPOAYKTOB TOPEHUS M ONITHYECKON KOHIIEHTPALUH JbIMA, a TAKKE CPETHHE
TEeMIIEpPaTypPhl OrPAXKIAIOMNX KOHCTPYKIMH U YCPEIHECHHBIC XapaKTEPUCTUKH TEINIOra3000MeHa Yepe3 MPOSMB.

Ilepeuens nomymieHWi W YHOPOIIEHUM pealbHBIX TEPMOra30JAMHAMHYECKHX MPOLIECCOB, MPOMCXOISAIUX MPH
MOXape B MOMEIICHNH, I OJIEBOW MOJIENN BKIFOUAET B ce0s CyIIECTBOBAHHE JIOKAIBHOTO, TEPMOJIUHAMIYECKOTO U
XMMHYECKOTO PAaBHOBECHS BO BCEM 00BEME IMOMEIICHHMS, YTO TO3BOJIIET MCIIOIb30BaTh PABHOBECHOE YPaBHEHHE COCTO-
siHUS. JIOKallbHBIE CKOPOCTH M TEMIEPATYPbl KOMIOHEHTOB Ia30BOi CMECH M TBEP/BIX WM KHMJKHUX YACTUL] OJUHAKOBBI
B K&XJI0M TOUKE NIPOCTPAHCTBA. B MHTErpanbHON MOJAEIU COCTOSHUE Ia30BOM CPelbl IOMELICHHS U IIapaMeTphl TEIUIO-
MaccooOMeHa B KaXK/Ablii MOMEHT BPEMEHH OIpEAeNsIeTCs cpeTHe00beMHBIMU 3HAYCHHSIMU TapaMETPOB COCTOSIHUS Ta-
30B0H cpenbl. IIoBEepXHOCTH paBHBIX JABICHUN BHYTPU U CHapyXH IIOMELIEHHs, a TAaKKe CKOPOCTEH, PaBHBIX HYJIIO, B
obnacTu mpoemMa SIBJISIFOTCS IUIOCKOCTSIMHM M COBIIAJIAIOT APYT C APYroM. B 30HHOM MOAENIN COCTOSIHME Ta30BOM Cpelibl
MOMEIIEHHUS ¥ TTapaMeTpPhl TEIIOMAacCOOOMEHa B KaXK/blii MOMEHT BPEMEHH OINPEEIISIOTCS CPEJHE30HHBIMH 3HAYCHH I
MH IIapaMeTPOB COCTOSIHUS T'a30BOM cpellbl, MPUIOTOJIOYHBIN CIION SABJISETCS IUIOCKOMapayieNbHBIM MOTOJKY, PaBHO-
MEPHO MPOTPETHIM M 3abIMIICHHBIM.

Hecmotps Ha Bce pa3nuums, Tak k€ UMEETCS U CXOACTBO B YHPOLIEHUH TEPMOANHAMHYECKON KapTHHBI M0XKa-
pa. Tak, HanpuMep, BO BCEX MOJENAX Ia30Bas CMECh COCTOMT M3 HACAIBHBIX I'a30B, YTO JAE€T yIOBIETBOPHUTENBHOE
pUOIMKEHUE B AMANIa30HAX TEMIIEpaTyp U JaBJICHUH, XapaKTEepHBIX IPH MoKape. ITO €AMHCTBEHHOE CXO/ICTBO MOJIe-
nei. bonee MOXOXKUMHM SIBIIIIOTCS 30HHAS M MHTErpaibHas MoJAenH. B 3TuX Mopemsx, mpH pacyere, FeOMETPUUYECKOE
MIOJIOKEHHE TI0KapHOI Harpy3KH B IOMEIIEHHH He BIHSET Ha MapaMeTphl TemIoMaccooOMeHa uepe3 OTKPBIThIE Tpoe-
MBI C OKpYXaroUle cpelo U TEMI00TBOIA B OTPAKAAOIINE KOHCTPYKLIUU.

[TpoBeneHHbIiT 0030p MO3BOJISIET MOCTPOUTH HEKOTOPYIO HEPAPXUIO ITHX MOJIEIICH.

WurerpasnpHas MOJENb MPEACTABISET COOOM OBICTPBIA M HU3KOTPYJOEMKHH WH)KEHEPHBIH pacueT AMHAMHUKHU
OMacHbIX (HaKTOPOB MOXKapa M SIBISIETCS YIPOIEHHONW MOJIEIbIO, ISl KOTOPOil HEOOXO0IMMO HCIIOJIb30BaHHE JIOTIOIHU-
TEJILHOM HKCIIEPUMEHTAIbHOM MH(OpMaLMK WK pacueTa ¢ UCIOJIb30BAaHHEM MOjielieil Oosiee BHICOKOTO YPOBHS (30H-
HBIX WJIH IIOJIEBOH) JUTS TIOJTyYEeHHUS TapaMeTPOB TeTIoMaccooOMeHa 1o 00beMy ITOMEIICHHS.

30HHas MOJIeJIb 0OecneyrBaeT OBICTPHII pacyeT AMHAMUKHI ONAaCHBIX (JaKTOPOB IOXKapa, TaKkKe B 3TOH MOJAEIN
UCTIONB3YIOTCST 3aKOHOMEPHOCTH TEIIOBOTO M THIPOJMHAMHYECKOTO B3aMMOAEHCTBUS C YCIOBHBIM pa3OMEeHHEM Ha
xapakTepHble obacTi. OCHOBHON HEZOCTATOK 3TOH MOJENH 3aKII0YaeTcs B TOM, YTO B CIIydyae CJIOKHOH TepMOra3oau-
HAaMUYECKOW KapTHHBI I0YKapa OCHOBHBIE IONYIICHHS 30HHOM Mopaenu (paBHOMEPHO IMPOTPETHIH NPHUIIOTOIOYHBINH
CJIOi) HE COOTBETCTBYET PEaJIbHBIM YCIIOBHSIM.

IToneBast Mmozmens TpeOyeT Oojee CIOXKHBIX PACUETOB W YCWIHMH, HO INpeAcTaBiseT co0oii Hanbosee yHHUBEP-
CaNbHBIA MeTox pacyeTa. [103BoIsAET paccUnTaTh XapakKTEPUCTHKH MOKapa B KaKJOH TOUKE pacyeTHOH 00IacTH.

W3 paccMOTpeHHBIX Tpex Mojelneil pacdera omacHbIX (pakTopoB moXxapa, Hanbosee MogpoOHOE ONHMCaHUE TIPO-
IIECCOB TeTJIOMaccooOMeHa MpH MokKape B MOMEIIEHUH 00ecIieunBacT 1moyieBasi Mojens. Ha ceroqusnrauii 1eHp He pas-
paboTaHO WAEATHHON M TOYHOM MOJENH AJIS pacueTa OMacHBIX (paKTOPOB Mmokapa.
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®I'bOY BO HMBanoBckas noxkapHo-cnacarensHas akagemust ['TIC MUC Poccun

O BJIMSAHUU OTHE3AIIIUTHBIX COCTABOB HA OCHOBE OPTAHOCHJIOKCAHOB
HA BOCIINIAMEHSAEMOCTbDb NEHOIIOJIUCTHUPOJIA

B paboTe onuchIBaOTCS HEKOTOPBIE MPEUMYILECTBA M HEOCTATKN YTCIUINTENECH 30aHNH HA OCHOBE MIEHOTION -
CTHpPOJIA, PACCMATPUBAIOTCS ITyTH PEIICHHS IPOOJIEMbI €ro MOBBIIICHHON T0KapHON OMACHOCTH, IPUBOJIATCS PE3yIbTa-
TBI MCCJIEIOBAHMS BIIMSIHUS OTHE3AIUTHBIX COCTaBOB HAa OCHOBE OPTaHOCHJIOKCAHOB C J0OABJICHUEM TajbKa, KapOaMu-
J1a, KaOJIMHa, Ha BOCIUIAMEHIEMOCTh IICHOTIOINCTUPOIBHBIX TUIUT.

KiroueBsie cioBa: [loxxapHast 6€301acHOCTb, BOCIIIIAMEHAEMOCTD IIEHOTIOJIMCTHPOIIA, OTHE3AIUTHBIE COCTa-
BBI, )KHJIKO€ CTEKJIO, OPraHOCHJIOKCAHBI, KAOJIUH, TaJIbK, KapOaMu/I.

A. M. Mochalov

ON THE RESULTS OF THE STUDY OF THE EFFECT OF FLAME RETARDANTS
BASED ON ORGANOSILOXANES ON THE FLAMMABILITY OF POLYSTYRENE FOAM

The paper describes some of the advantages and disadvantages of building insulation based on polystyrene
foam, discusses ways to solve the problem of its increased fire hazard, presents the results of a study of the effect of
flame retardants based on organosiloxanes with the addition of talc, urea, kaolin, on the flammability of polystyrene
boards.

Keywords: Fire safety, flammability of expanded polystyrene, flame retardants, water glass, organosiloxanes,
kaolin, talc, urea.

IIpu crpoutenbcTBE 31aHUN Cce-
PbE3HOE BHUMAHUE YIEJSIETCSI CHUKEHUIO
KOJIMYECTBA PACXOLYyEMBIX CpPEACTB U
YMEHBIICHHUIO 3aTpaT BPEMEHH Ha IIpo-
LECC CTPOUTENbCTBA, YEro yAaeTcs mI0-
CTHYb ITyTE€M HIMPOKOTO MPUMEHEHHUS JIeT-
KX OBICTPOBO3BOAMMBIX OTPAXKIAFOLINX
KOHCTPYKIMI ¥ JeIIeBBIX, HO 3(derTrs-
HBIX yTeluTesed. B kauecTBe yrernure-
JIEW IIUPOKO PACIpOCTPAHEHO MCIOJB30-
BAaHUE NIEHONIOJIUCTUPOJIbHBIX ILIUT.

TIpHMeHEH e TIEHOMOMHCTHPOIb- Puc. 1. IIpumenenue Puc. 2. [Ipumenenue
HEIX TUTHT TIH YTSILICHHH 3MaHWH pasHo- ME€HONOJIMCTUPOJIBHBIX IIIIUT HNEHONOIUCTUPOIILHBIX IIIIUT
IIPU YTEIUIEHUH CTEH IIpY yTEIUICHUH MOJIOB

00pa3Ho: ero MPUMEHSIOT NPH YTEIUICHUN
TOJIOB, KPOBIH, CTeH (puc. 1, 2).

[lenomonmuctupon o6naNaeT MOJOKUTEIBHBIMU CBOMCTBAMHU: 3BYKOM3OJISIIUS, JOJITOBEYHOCTH, BIArOCTOM-
KOCTb, HU3KUI KOA(QQUIIMEHT TEIUIONPOBOAHOCTH, MPOCTOTa B MOHTaxKe M Kpernexe [1]. Ho momumo Gonbioro Habopa
TIOJIO>KUTEIIBHBIX CBOWCTB IIEHOIOJIMCTUPOI 001a]1aeT OTPULIATEIbHBIM CBOHCTBOM, KOTOPOE MPUBOJHUT K OIPAaHUYEHHIO
€ro IOBCEMECTHOTO NPHUMEHEHHUS] — 3TO IOXKapHasi ONMacHOCTh. [lojkapHasi OMacHOCTh MEHONOJIIMCTHPOJIAa TIPUBOAUT K
YBEJIMUYCHUIO MaTepUANILHOTO yilepOa v ruberu JIoAeH Ha Mmokapax, BOSHUKAIONIMX B 3[JaHUSIX, B KOTOPBIX MEHOIOH-
CTHPOJI OBUT NCTIOIF30BaH B KaYeCTBE yTEIUIUTEINS. [IeHOOIMCTHPOII OTHOCHUTCS K IPYIIIIe TOPIOYMX MAaTepHANIOB C BBI-
COKOM TBIMO0Opa3yroIIel ClOCOOHOCTRIO U TOKCUYHOCTBIO TIPOTYKTOB TOPEHHUS.

Bonpoc mokapHO# OMacHOCTH NEHONOIMCTHPOJIA MOTHUMAICS MHOTUMH aBTopamu [2, 3, 4]. PesynpraThl
OOJIBIIMHCTBA UCCIICIOBAHMI CBOASTCS K €AMHOMY MHEHHUIO: IPUMEHEHNE MEHOOIUCTHUPOJIBHBIX IUIUT B 3IaHUSX TIPH
MOXape MO3BOJISIET OTHIO PACIIPOCTPAHATHCS C HAMOOJIBIIEH CKOPOCTBIO, & TOKCHYHBIE TIPOAYKTHI, BBIICISIEMBIE TIPH €TO
TOPEHHH, CIOCOOHBI IPUBECTH JIIOJCH, HAXOISIUXCS B TOPSIIIEM [TOMEILCHNH, K OTPABJICHHUIO HIIH THOCIIH.
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OpnHaKo, BBIIIETIPUBEACHHBIEC MOJ0KUTEIbHbIE CBOMCTBA MEHOIOJINCTHUPOIIA JIENAl0T AaHHBIH MaTtepuai He3a-
MEHUMBIM TIPH YTEIUICHUHU 37IaHUMH, B CBS3U C YeM BeJeTCsl paboTa IO CHIKEHUIO IT0’KapHON OMAacHOCTH MEHOTIOINCT -
POJBHBIX IUT. Heo0X0MMO OTMETHTh, YTO NpeIUlaraeMblii Ha PhIHKE «CaMO3aTyXaloIIWily» MEHOMOIHCTHPOI TaKkKe
SIBJISIETCSI TI0)KaPOOIACHBIM M €ro IPUMEHEHUE HE T03BOJISIET UCIIPABUTH OMUCAaHHYIO npobiemy [2], 4To moaTBepkaa-
eTCsl TAaKXKe U 3apyOeKHBIMU HUCCIIEOBaHUAMH [6].

ABTopamu CTaThH BeneTcs paboTa Hax pa3paboTkoii Hambonee HPPEKTHBHBIX OTHE3ANIUTHBIX COCTABOB, 103~
BOJISIFOIIIMX CHU3HUTH MOKapHYIO OIACHOCTB, U 00ECHEYNTh IIMPOKOE IPUMEHEHNE MICHOIOJINCTHPOIIA.

st 3Toro OBUTA BBIIBHHYTA M MPOBEPEHA IMIIOTE3a: MPUMEHEHHNE OTHE3ALIUTHBIX COCTABOB, pPa3pabOTaHHBIX
Ha OCHOBE OPTaHOCHWJIOKCAHOB, MO3BOJIUT IOOWTHCA YBEIMUICHUS BPEMEHH BOCIIJIAMEHEHUS IEHOIOJIMCTHUPOIBHBIX
wmT. HecMoTpsl Ha TO, 9TO OCHOBHBIM MOPAKAIOUINM (haKTOPOM IEHOMOIMCTHPONIA TPU €r0 TOPEHUH ABISIETCS BO3-
JieficTBUe TOKCUYHBIX MPOTYKTOB FOPEHHUsI, aBTOPHI, B IIEPBYIO OUYEepeb, IENAIOT CTaBKy Ha yBEIHMUEHHE BPEMEHH BOC-
IUIAMEHEHHsl MaTepuaja, TaK KaK MpH THOJIOKUTEIEHOM pe3ysbTaTe MPOBEIEHHOTO HCCIIENOBAaHHS MEHOIOIUCTUPOI
100 BOCIUIAMEHUTCSI HAMHOTO TTO3KE, YeM NPU IIPUMEHEHHH €ro B «HeoOpaboTaHHOM» BUJIE, 100 HE BOCIUIAMEHUTCS
BOBce. Pe3ynbTaThl IPOBEECHHOTO UCCIIEIOBAHMUS MO3BOJIMIN CKa3aTh, YTO MPUMEHEHHUE MPEUI0KEHHOTO OTHE3alUT-
HOTO COCTaBa IPU UCIIONb30BaHHON METOAUKE €r0 HAaHECEHUs SIBJIAETCS NeHCTBEHHBIM CIIOCOOOM JUIS 3alllUThHI TICHOTIO-
JIUCTHPOJIBHBIX IUTUT OT Bo3zAeicTBUs ruiamenu [7]. Ilpu aToM, HEOOXOJMMO OTMETHUTH, YTO NPUMEHEHHE MPEIOKEH-
HOTO OTHE3ALIUTHOTO COCTaBa HE BJIMSECT HA M3MEHEHHE TPYIIEl BOCIUIAMEHSAEMOCTH IIEHOIOINUCTHUPOIIA, OAHAKO TPO-
UCXOIWT BPEMs YBEIWYEHHS BOCIUIAMEHEHHS NTEHOIOJINCTUPOJILHOM MIIUTHI, 9TO MOKET YBEIHIHUTh BPEMsI IS 9BaKya-
UM JIFOZEH U3 3[aHNUs, B KOTOPOM HAdaJICs MOXKap.

B xozne nmanmpHEHIIMX MCCIEJOBAaHWN aBTOpaMM CTaThH OBl NPOBEICHA MPOBEPKa BIMSHUS APYTUX OTHE3a-
IIATHBIX COCTaBOB HA BOCIIAMEHEHHUE NIEHOIOIMCTHPOIIA, B JAHHBIE COCTABEI OBUTH J0OABICHB! HHBIE KOMIIOHEHTHI:

1. Cocras (10% opranocmiokcas, 30% xaonuH, 5% TanbK, 30% XKHIKOE CTEKIIO).

2. Cocras (10% opranocuiokcas, 30% xaomus, 5% Ttanbk, 30% Xuakoe CTeKio, 5% kapbamun).

KaonuH BXOAUT B cOCTaB IUIUT U JIMCTOB M3 OTHE3AIIUTHBIX MaTepUaNIOB, IPUMEHIEMBIX IIPU OOJIUIIOBKE XKe-
71e300eTOHHBIX KOHCTpyKIui. [lo3Bomsier moayunth 3¢ddexTHBHOCTL orHe3amuTbl 0etoHa a0 360 munyt [8]. Tanbk
TaKKe MPUMEHSETCS MPU W3rOTOBJICHUH aHTHUITUPEHOB /IS 3alUTHI OETOHHBIX KOHCTpyKuuii [8]. MoueBuHa - Kapba-
MU, OeNble KPUCTAIUIBl PACTBOPUMBIE B TIOJISIPHBIX PACTBOPUTENSIX. BO BCIyyMBarOMIMXCsl KOMIIO3UTaX, MOYEBHUHA HC-
MOJIb3yETCs B KauecTBe ra3oo0pa3zoareis [9].

CuHTe3 MOIU(PHUIUPOBAHHONH MOYEBHHEI IPOBO- Tabnuya 1. CocTaBbl OTHE3ANINTHBIX PACTBOPOB
IAIICS B TPEXTOPIIOBOW KOJIOE, CHAOXCHHOW OOpaTHBIM
XOJNOAUIBHUKOM, TEPMOMETPOM, MEIIAIKOH, MOMENEH- Ne 1 cocraB 2 cocraB
HOH B BOJHYIO OaHi0. PeakiimoHHast cMech HarpeBaiach 10 OpraHocuIOKCaH 10% 10%
temrieparypbl 75 °C u BblIEp>KUBaJIaCh IpU TeMIEpaType JKunkoe crexino 30% 30%
75-80 °C 2 yaca. B ocTajgpbHOM METOAMKA IMPUTOTOBICHUS Kaomun 30% 30%
U TIOCNEAYIOIIEr0 HAHECEHHsI COCTABOB, a TAKKe MaTepH- Tansk 504 50
aJlbl, IPUMEHSAEMbIE B Ka4eCTBE 00BEKTa UCCICAOBAHUS — Kap6amun - 5%
aHAJIOTUYHBI METO/IMKE, OIMCAHHOM B [7]. Bonma 25% 20

[ToxapHast OITaCHOCTH MaTepHaliOB, MIPUMEHIEMbIX B CTPOUTENILCTBE, XapaKTepU3yeTcsi CBOWCTBAMH, Iep e-
yrciaeHHBIMU B [5]. Kak oTMeuanock Bellle, B paMKax MCCIIEOBAaHMs, ONMMCAHHOTO B IaHHOM CTaThe, MPOBEAEHA IPO-
BEpKa W3MEHEHHMs] BPEMEHH BOCIUIAMEHEHUS NTEHOIOIMCTUPOJIBHBIX IUIUT, 10 00pabOTKH MPEVIOKEHHBIMH COCTAaB a-
MU U T0CIIE.

ITo pe3ynbTaTaM MpPOBEAEHHOTO HCCIEAOBaHMUSA ObUIO YCTAaHOBJIEHO, YTO JOOABIICHHE B COCTaB paHee Mpeaso-
JKCHHBIX OTHE3AIINTHBIX PACTBOPOB TAKMX KOMIIOHEHTOB KaK TaJbK, KAOIHWH M KapOaMuJ HE IPUHOCHUT JOJDKHOTO 3(-
(exTa ¥ JTy4ImnM IS 3aIIATH TIEHOMIOIUCTHPOIBHBIX IUTUT U3 IPEAJIOKEHHBIX B X0JI€ IPOBECHHBIX UCTIBITAHUI OCTa-
ercst 10% orHe3almuTHBIA COCTaB OpraHOCHIIOKCaHa U 1% JEeCSITUIIPOLIEHTHOTO pacTBOpa Cylb(hoHOIa, BPEMsI CAMOCTO-
arensHOTO TopeHus nenononuctaposa RAVATHERM XPS STANDARD 06paboTaHHOTO TaHHBIM COCTaBOM CHU3H-
sock B 10 pa3, BpeMs BOCIDIAMEHEHHS YBEJIMYHMIOCH Oojiee 4eM Ha OJHY MUHYTY, a TEeMIIepaTypa Hadaja IIaBJICHUSI
yBenmumiack 6osnee ueMm Ha 70 °C.

Tabnuya 2. BocniiamensieMoctb neHonoauctuposa [ICB-C 15Y
¢ HAHECEeHHBIMH HA MOBEPXHOCTH KAPOCTOMKHAMH PacTBOpPaAMH

Bpems Temneparypa HN3menenune Oopa3oBaHnue Bpems camocTosiTe b~
BOCIJIAMEHEHUs], ¢ | miaBjeHus, °C Maccbl, %o | ropsimux Kamnejab HOT'0 TOpPeHHus, ¢
1 cocras 241 321 39 - 0
247 353 35 - 0
242 359 32 - 0
2 cocraB 231 329 41 - 0
236 330 40 - 0
230 335 36 - 1
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Tabnuya 3. Pe3yabTaThl HCIIBITAHMI HA BOCIIJIAMEHSIEMOCTH 00Pa31[0B MEeHONMOJIHCTHPOIA
RAVATHERM XPS STANDARD

Bpems Temneparypa HN3menenne Oodpa3oBaHue Bpems camocrosiTesib-
BOCILJIAMEHEHHUs], ¢ | miaBjeHus, °C Maccbl, %o | ropsimiux Kamnejab HOI'0 TOPEeHHsl, C
1 cocraB 177 270 79 + 5
175 275 78 - 6
170 278 76 - 7
2 cocTaB 176 289 74 - 0
177 290 76 - 1
172 293 80 + 0
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MN3YYEHUE NPOHECCA BOCIIJIAMEHEHHUSA OBPA3IIOB IPEBECUHBI OCUHBbI

JanHas paboTa MOCBAIIEHa H3Y4YEHHIO MTPOIIECCa BOCIIIAMEHEHHS 00Pa3lOB JPEBECHHBI OCHHBI C UCTIONIB30BA-
HHEM CTaHJAPTHON YCTAHOBKH IO ONPEIEIICHHUIO IPYIIIT BOCIUIAMEHAEMOCTH CTPOUTENBHBIX MaTepuaioB «BCM».
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S. N. Nakonechnyi, E. S. Deryabkina, K. A. Poryadochnova
STUDYING OF PROCESS OF IGNITION OF SAMPLES OF ASPEN WOOD

This work is devoted to the study of the ignition process of aspen wood samples using a standard installation to
determine the Flammability groups of building materials «VSM».
Keywords: aspen wood, ignition process, critical surface heat flux density.

Lenpro manHOM pabOTH ABISETCSA U3yUSHHE MPOIIecca BOCIUIAMEHEHUST He0OpaboTaHHBIX 00pa3IoB APEBECHHBI
OCHHBI NPH BO3JEHCTBUN BBICOKUX TEMIIEpAaTyp C UCIOJIb30BAHHEM CTaHIAPTHOW YCTAHOBKU IO ONPENCIICHHUIO TPYIII
BOCIUIAMEHSIEMOCTH CTPOUTENBHBIX MaTepranoB «BCMy. [/lanHas pabota siBiseTCS MPOJODKEHHEM HCCIEAOBaHUI B
o0acTu U3y4eHHs IPOLIECCOB BOCIUIAMEHEHHUS U CAMOBOCIUIAMEHEHHSI IPEBECHHBI JINCTBEHHBIX M XBOMHBIX TIOpox [2].

B Hacrosmieii pabote B kauecTBe 00BbEKTa HCCIIEA0BaHUS Obljla pacCMOTpPEHA APEBECHHA JIMCTBEHHOH MOPO/IbI,
a UMEHHO, OCHUHBI. J[peBecHHa OCHHBI OTJIMYAETCS MPSIMOCIOMHOCTBIO, MATKOCTBIO U JIETKOCTBIO. DTOT MaTepUal yMe-
PEHHO YCBhIXaeT, XOPOLIO packajbIBaeTCsl, HO MaJI0 pacTpeckuBaeTcs. Vcnoiabp3yeTcs ocuHa U I JeKOPaTUBHON pe3b-
Obl, TaK KaK OJJHOPOJHOCTb JPEBECHHBI 1aCT BO3MOXHOCTb Pe3aTh ¢ B TI000M HampasieHHH. CeroaHs U3 OCHHBI PO-
M3BOJTCS Pa3sIMuHbIE CTPOHMATEPHAIIbl — BaTrOHKY, JOCKH, KOTOPBIE HCIIOIB3YIOTCS ISl CTPOUTENhCTBA OaHb U CayH.
VYHHKaNbHBIE CBOMCTBA CTPOHMATEPHATIOB M3 OCHHBI 3aKITIOYAIOTCS B TOM, YTO OHU OTJIMYAIOTCS JIOJITOBEYHOCTHIO H
MIPOYHOCTHIO, BEIUKOJIETTHO COXPAHSIOT TEIJI0, HO HE 00KUTaroT IPH HarpeBaHMH.

B mensx m3ydeHus npomecca BoCIIaMeHEHHs 00pasIoB JpeBe-
CHHBI OCHHBI OBIIM HPOBEACHBI HCIBITAHHA 10 METOIUKE, ONpE/IesICH-
voit TOCT 30402-96 [1]. CymHOCTh METO/Ia COCTOUT B ONpPEAEICHUN
napameTpoB Bocriamensemoctu marepuana (KIIIITII, Bpems Bocmna-
MEHEHHs) NpH 33JaHHBIX CTAaHIAPTOM YPOBHSX BO3ICHCTBHUS Ha IO-
BEPXHOCTh 00pa3lia JIyYUCTOr0 TEIUIOBOTO IIOTOKA M TUIAMEHH OT MCTOY-
HHKa 32)KUTaHUs.

B xoze ucnbiTaHMil NpUMeEHsIach CleyIOlas anmnaparypa:

1. YcranoBka «BCM» mia omnpeneneHusi BOCIUIAMEHSIEMOCTH
CTPOUTENBHBIX MaTepraioB (puc. 1).

2. Becnl (¢ Tounocteio 0,01 1.).

3. UIIII-2 U3mepuTensb MIOTHOCTH TEIUIOBOTO MOTOKA.

4. CexyHzuomep.

5. Bnaromep (anst m3MepeHUs 3HAYEHWH MOKa3aTessl BJIAXKHO- Puc. 1. Yeranoska «BCMy
CTH 00pasIioB).

JlanHOoe 000py0BaHKE MO3BOJIMIIO IPOBECTH UCCIIETOBAHUS 110
H3YUYEHHIO MTOBEICHHU 00pa3IoB APEBECHHBI.

OO0pasibl IpeBEeCHHBl M3TOTOBJISIINCH B BHJIE KBaApaTHOTro Opycka ¢ rabapuramu 165x165 (£5) MM U Tonuiu-
Ho¥ He 6osree 70 MM. O6pasip! ApeBECHHBI UMENH BIAXKHOCTh 12-20%, 3HaueHHEe KOTOPOH M3MEPSUIOCh C TOMOIIBIO
Biaromepa. st 3Toro o6pasusl KOHIUIUOHHPOBAIH. KOHTPOJIE BIQXKHOCTH 0OpPa3OB OCYHIECTBIISUIM C ITOMOIIBIO
UroJbuaToro Biaromepa. OOpasipl XpaHWIN B FePMETHYHOM MOJIMITHICHOBON YIaKOBKE.

[lepBOHaUaIEHO MBI IIPOBEJH T'PayUPOBKY HCHBITATEILHOTO 000pynoBaHus (yctaHoBku «BCM») ¢ momonipio
U3MEpUTENIs IUIOTHOCTH TemoBoro notoka UIII-2. I'pagyuposka npoBogunack ot 20 1o 500°C (B meJsisix CHYDKEHUS
MOTPEITHOCTH M3MEPEHHH IpH OoJiee BBICOKHX TeMIlepaTypax M3-3a 4yBcTBUTEIbHOCTH M3Mepuresst UIIII-2). Ilo mo-
JIy4eHHBIM JIaHHBIM OBLI MOCTPOEH rpaMK 3aBUCHMOCTH 3HAYEHUH IUIOTHOCTH TEIIOBOTO MOTOKa OT TEMIIEpaTyphl
A, KBT/M? = f (t°C), ompeenen monmMHOMUATBHBI 3aKOH TPETHEro MOPSIKA PACIPE/ICICHHS TIOTyUEHHON 3aBHCH-
MOCTH M TIPOBEJICHA SKCTparosius rpaduka gaHHbIX 10 3Hagenmii 1420°C (50,6 kBt/m?) (puc. 2). Bonee moapobHO
rpaayrpoBKa OMKCaHa B MpeapInymeil padore [2].

Jlst 6o71ee TOTHON OIEHKH MOBECHUSI APEBECHHBI OCUHBI, MBI TIPOBENIN CEPUI0 UCTILITAHUN 00pa3IoB HA BOC-
IUIAMEHSEMOCTb TIPH TEIUIOBBIX MOTOKaX q = 15 u q = 20 kBr/M% Temmeparypa okpyKarolei cpesl to, = 20 °C. Pe-
3yJIBTaThl HCIIBITAHUH CBEJICHBI B TAOIUIIE U Ha PHC. 3.

Kak BUIHO M3 MOJTYYEHHBIX JaHHBIX, ITOJYYEHHBIH MacCHB SKCIIEPUMEHTAIBHBIX JAHHBIX OTINYAETCs CXOIH-
MOCTBIO ¥ BOCIIPON3BOJIMMOCTBIO, TIPH 3TOM IIOTPEIIHOCTh PE3yIbTaTOB 3MepeHHi He npesbimaeT 16%. Tak, Hanpu-
Mep, JUISl pa3HbIX CIIy4aeB IOIPEITHOCTh H3MEPEHHH COCTABIISIET:

1) aBCOMIOTHAs MOTPENIHOCTb TS APEBECHHBI OCHHBI TPH (, = 15 KBT/M?: AT, op = 101-92 =9 (cex).

2) OTHOCHTEbHAS OTPEIIHOCTb JUTS APEBECHHBI OCHHBI IPH (, = 15 kBT/M%: 81, o = 9/92:100% = 9,78%.

3) aBCOIIOTHAS IOTPELIHOCTD U APEBECHHBI OCHHBI IPH (, = 20 KBT/M: AT, op = 61 —53 =8 (cex).

4) OTHOCHTETbHAS TIOTPEIIHOCT TS IPEBECHHBI OCHHBI IIPH q, = 20 KBT/M*: 31, op = 8/53:100% = 15,09%.
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Puc. 2. Pe3ysbTarhl rpagydpoOBKH HCITBITATETIBHOTO 000PYI0BaHHS Ha BOCIUIAMEHIEeMOCTh (ycTaHOBKH «BCM»)

Tabnuya 1. Pe3yJbTaThl HCNBITAHUI HA BOCINIAMEHSIEMOCTh HeOOPAGOTAHHOI JpeBeCHHBI OCHHBI

2 0
Ne, n/n Macea 00- £,°C | £,°C cpenee | QpkBr/™? QuKBT/M 1,,°C, cex T C, CEK
pasua, r cpennee cpenHee
1 527 740 15,0 93
2 530 740 15,0 84
3 536 741 15,0 95
4 542 740 15,0 101
5 530 740 15,0 97
6 559 740 740 15,0 15,0 96 92
7 562 741 15,0 88
8 523 740 15,0 91
9 529 741 15,0 83
10 571 741 15,0 100
11 662 831 20,0 54
12 655 831 20,0 57
13 642 830 20,0 51
14 664 831 20,0 50
15 660 830 20,0 53
16 645 830 830 20,0 20,0 61 53
17 674 830 20,0 54
18 681 830 20,0 47
19 659 830 20,0 60
20 674 830 20,0 45
12(5): [ suauenus mis o6pasios
90 ] IPpEeBECUHbI OCUHBI
5o
754
704
= 65 4
8 0]
- 554
R 50
e 45 ]
40 ]
354
3(5): Puc. 3. PesynbTarhl ucnbItaHui
15 20 Ha BOCIUIAMEHSIEMOCTh He0OpaboTaHHOW
q, kB1/™m” JIPEBECHHBI OCHHBI Ty, CeK = f(q, KBT/M?)
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B cooTBeTcTBUU ¢ MPUHATON Kiaccu(UKanueil Bce UCCIICIOBAaHHBIC 00pa3Ibl APESBECHHBI OCHHBI 10 BOCILIA-
MEHSIEMOCTH OTHOCSATCS K rpymmne B3 — nerko BocriaMeHseMbIX MaTepUaioB.

Kax nokazanu uccienoBanus, npu temmneparype nopsiaka 120°C ¢ moBepxHocTH 00pa3IOB APEBECUHBI OCUHBI
HAYMHAJIA WHTCHCHBHO HCHAPSATHCS Biara, MOCJEe 3TOrO OHA pas3jiarajach C BBIICICHHEM TIa3000pa3HBIX BEIECTB.
HabnromeHus 3a U3MECHEHHUEM COCTOSIHUS TIOBEPXHOCTH 00pa3IOB B MPOIECCe BO3ACHCTBUS HA HUX BHEIIHETO TEIUIOBO-
T'O TOTOKA ITOKA3aJIH, YTO 3aMETHBIC TEPMHUUCCKIE TPEeBpalleHns (M3MEHeHHE IIBETa, 0OyTIMBaHNe, KOPOOICHHE CII0s)
HAYMHAIOTCA YK€ IPHU TEIUIOBEIX MOTOKax 6,0 KB1/M°. JanpHeiimee yBenndeHne TNIOTHOCTH TEIIOBBIX TIOTOKOB COIIPO-
BOXKIaeTcsi 0oJiee MHTCHCUBHBIM OOYTTTMBAaHHEM MTOBEPXHOCTH U BOCIUIAMEHEHHEM BBIICIISIOMINXCS POTYKTOB TEPMH-
YECKOTO PasJIOKCHHUS.
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K BOITPOCY NTIPUMEHEHUSA HHHOBAIIMOHHBIX ®OPM OBYYEHUA
PABOTHHUKOB ITPEANIPUATHUU PABOTE C IEPBUYHBIMU CPEACTBAMMU ITOXKAPOTYIIEHUS

ObecnieueHne MOXapHOH 0E30MacCHOCTH MOXKET OBITh Peajn30BaHO Pa3IMYHBIMU CIOCO0aMH, B TOM YHCIE,
o0ydeHHeM HaceleHHs1 paboTe ¢ MEPBHYHBIMH CPEICTBAMH MOXXApOTYILEeHUs (OrHeTyIuTeNsiMu). B nponecce obyue-
HUS LEeNIecO00pa3sHO HCIOIb30BaTh MIMUTAIIMOHHBIC TEXHOJIOTHH, TIO3BOJISIONINE BOCIIPOM3BECTH B YCIOBUSIX O0YYSHHUS
NPOLIECCHI, MPOUCXOMAIINX B PEaNbHBIX CUCTeMaX. MHTepakTHBHOE O0YyYeHHE MPU IMOMOLIM PA3IMYHBIX UMHUTAIMOH-
HBIX CTEHJIOB, AEMOHCTPALMOHHBIX MHCTAJULILUMA, KBECT-KOMHAT HaIpaBJICHO Ha MOJy4eHHe 00y4aeMbIMH TeOpeTHYe-
CKHX M IPAKTHYECKUX HABBIKOB PabOTHI, BEIPAOOTKE YETKOIO aJropuT™Ma JIeHCTBHMH, YTO, B CBOKO O4Yepelb, CIOCOOCTBY-
€T MPUOOPETEHUIO 00YJAIOIIUMHICS YBEPEHHOCTH B CBOMX JCUCTBHUSX MPU BO3HUKHOBEHHH HEOOXOIUMOCTH TYIICHHS
HEOOJIBIIIOTO BO3TOPAHUSI.

KaroueBble ci10Ba: mepBUYHBIC CPEJICTBA MOXKAPOTYILIEHHUS, OTHETYLIUTENIb, MTHTEPAKTUBHOE 00y4YeHue, 00y-
‘-IaIOH_[I/Iﬁ CTCH/I, TOJIYYCHUE HAaBbIKOB pa60T1)1.

E. F. Razumova

TO THE QUESTION OF THE APPLICATION OF INNOVATIVE FORMS OF TRAINING
TO WORK WITH PRIMARY FIRE EXTINGUISHING MEANS FOR EMPLOYEES OF ENTERPRISES

Ensuring fire safety can be implemented in various ways, including training to work with primary fire extin-
guishing means (fire extinguishers). It is advisable to use simulation technologies that allow reproducing the processes
occurring in real systems, during the studying. Interactive training with applying of various simulation stands, demon-
stration installations, quest rooms is aimed at obtaining trainees theoretical and practical skills, developing a clear action
algorithm, which helps students to obtain confidence in their actions when it becomes necessary to extinguish a fire.

Keywords: primary fire extinguishing means, fire extinguisher, interactive teaching, training stand, getting
skills.

OOGecreueHue HO)KapHOﬁ 0e30I1aCHOCTH SBIIIETCS AKTyaJIbHbIM BOIIPOCOM MPHU HNPOCKTUPOBAHUU, CTPOUTECIIb-
CTBC U l'[OCJ'IC,HyIOHIGﬁ OKCILTyaTallunu 3,HaHI/II71 n COOpy)KeHHﬁ. CHmxeHue 4ucia MoXKapoB " ymep6a OT HHUX MOXECT
OBITh JAOCTUTHYTO IIYTEM IMPOCKTUPOBAHUA HAJIC)KHBIX CUCTEM O6Hapy)KCHI/IH IMOKapoB, UX ABTOMATUYECKOI'0 IMOKapo-
TYHICHUS, PA3BUTUS CUCTEMbI 00513aTeILHOTO MMPOTUBOIIOXKAPHOI'0 CTPpAXOBaAHUA IJIsd COOCTBEHHHUKOB O6III€CTB€HHI)IX
00BECKTOB U SﬂaHHﬁ, HCITOJB30BAHUEM ITPU CTPOUTECIIHLCTBE U OTACIIKE 3JaHUKA BEIIECTB U MaTCpralioB, IMOBBIMIAOIINX
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OTHECTOMKOCTh KOHCTPYKIMH, ITPOBEJCHNEM NpOQuIakTHYecKoil paboThl ¢ HAceJIeHUEeM, 00yUYeHHEM MPOTHBOIIOXKAP-
HOMY MHHUMYMY PaOOTHHKOB OpTraHH3aLlUiH.

Pa3Butne moskapa Ha TpaHCIIOPTE, B XKUJIOM ITOMEIIECHHH, OOLIECTBEHHOM HWJIM IIPOMBIIIJIEHHOM 3JIJaHHU MOKHO
OTPaHUYHTh, UCTIOJIB3Ys NEPEHOCHBIE WM TEPEIBIKHBIE MEPBUYHBIE CPEJCTBA I0XKAPOTYLICHUs], UCTIONb3yeMble JUIs
OOpBOBI C 1M0’KapoM B HaYaJILHOM CTaJU1 €r0 Pa3BUTHUSI.

E>xeTHEBHO MPOMCXOIUT OOJNBIIOE KOIWIECTBO ITOXKAPOB, TYIICHHE KOTOPBIX IMOAPYYHBIMH CPEACTBAMH HA
PaHHUX 3Tanax pa3BUTHSA MO3BOIMIO OBl MPEJOTBPATHUTH CYIIECTBEHHBIE MaT€pHalIbHBIE MOTEPH. 3a4acTyi0 MEPCOHAT
MIPOM3BOJICTBEHHBIX OOBEKTOB, OOIIECTBEHHBIX 3[aHUH, OOBEKTOB COIMAIBHON 3AIIUTHI Ja)Ke MOCIE MPOBEACHUS HH-
cTpykTaxka (00y4eHus) B 001acTH MOXKAPHOH O€30MaCHOCTH HE MOKET MPAaBIIIBHO TIPUMEHUTH CPEICTBA MOKAPOTYIIIe-
HUSL, MO0 IOMycKaeT OMHNOKK B paboTe, MPUBOIAIINE K PA3IMIHBIM TpaBMaM. TpyIHOCTH NPUMEHEHHS MEPBUYHBIX
CPEACTB MOKapOTYIIEHHUs paOOTHUKAMH NPEANPUATHH 0003HaUSHBI KaK HE3HaHUE MPUHIIMIIOB TYIICHHS O4ara rnoxapa,
HEyMEHHUE NPUMEHSTH 3HaHUS Ha NMPAKTUKE, CTPax Mepejl NopaxkatouMy (paKTopaMy 1osxapa.

B mpouecce moaroToBku CIENMAIUCTOB 10 IPOrpaMMe MPOTHUBONOXKaPHOTO MHUHHMYMa, NPH IIPOBEICHUU
MIPOTUBOIIOXKAPHBIX HMHCTPYKTaXKel, oOydeHWH B 00pa3oBaTelbHBIX YUPEXKICHMAX MO aucuuiuimHe «beszomacHocTh
KHU3HE/IESTEIBHOCTHY 11€1ec000pa3HO UCIIOIb30BaTh HAIIISAJHBIE CPEICTBA JEMOHCTpAauH paboThl orHeTymuTens. [Ipu
5TOM HCIIOJb30BaHUE OTHETYLIMTENCH MOXKET ObITh DKOHOMHYECKM HE OIpaBlaHO, IOCKONbKY, coriacHo CII
9.13130.2009 «Texunka moxkapHas. OrHeTymuTenn. TpeOoBaHHUS K SKCIUTyaTaIlimy [5] mocie KaXIoro UCIOIb30BaHU
OTHETYHIUTENS TpeOyeTcsl ero MmoBepka u mnepesanpaska. Kpome Toro, npoBeaeHne 3aHATHI IS TOIYYEHHsSI HABBIKOB
paboTHI C OTHETYIINTENIEM C UCIIOJIB30BAaHIEM OYara rOpeHHs 3a4acTyl0 He MOXKET OBITh Pealn30BaHO M3-3a OIACHOCTH
nepexo/ia INIaMEeHH! Ha OKPY KaroIHe IPEIMEThl M TPaBMHPOBAHUS 00yJaeMBbIX.

B Hacrosimee Bpems OoubIioe BHUMaHHE YAEIAETCS MHTEPAKTHBHOW COCTABIIAIOIIEH 0Oydaromero mporecca
[1-4]. B ocHOBE MMUTAIIMOHHBIX TEXHOJOTHH JICKUT MMHTALOHHOE WM HMUTAIIMOHHO-UTPOBOE MOJICITUPOBAHUE, T.C.
BOCIIPOM3BEICHUE B YCIOBUSX 00Y4EHHS IPOLIECCOB, IIPOUCXOSIINX B PEAIBHOM cHCcTEME.

HurtepakTuBHOE 00y4eHHE - 3TO CHelUaIbHas popMa OpraHU3aluy 03HaBaTeIbHOU AesTeabHOCTH. OHA UMe-
€T B BHUJy BIIOJHE KOHKPETHBIE W MPOTHO3Mpyemble 1enu. OfHa U3 TakuxX Lesieil - co3naHue KOM(OPTHBIX YCIOBHH
00yd4eHUsl, TO €CTh YCJIOBHH, IIPH KOTOPBIX 00y4aeMblii 4yBCTBYET CBOKO YCIICIIHOCTh, CBOIO MHTEIUIEKTYAIBHYIO CO-
CTOSITEIHOCTh, UMEET BO3MOKHOCTD 3aKpENUTh MOJYYECHHbIC 3HAHHS NPAKTHUYECKUMH ACHCTBUSIMH, YTO JeiaeT Hpo-
JIYKTUBHBIM CaM Ipoliecc o0yueHus. FIHTepakTuBHas JeSTeNIbHOCTh MPEAIOoaraeT OpraHnu3alio U pa3BUTHE JUAIIOT0-
BOro OOIIEHHMS, KOTOPOE BEIET K B3aMMOINOHMMAaHHMIO, B3aMMOJEHUCTBHIO, K COBMECTHOMY DPELICHHUIO MOCTAaBICHHBIX
3azad.

WHTepakTBHOE 00yYeHNE OJHOBPEMEHHO pellaeT HeCKOIbKO 3a/1au:

- mpoOyX/1al0T y 00y4alOINXCsl HHTEPEC;

- OOLIPSIIOT AKTUBHOE YJYaCTHE KaXKI0To B yIeOHOM TIpoliecce;

- CHIOCOOCTBYIOT A3 (PEKTUBHOMY YCBOSHHIO Y4€OHOTO MaTepHuaa;

- OKa3bIBAIOT MHOTOIUIAHOBOE BO3ZIEHCTBHE HA 00Y4aIONIUXCS;

- OCYIIECTBIIIOT OOPAaTHYIO CBA3b (OTBETHAS PEaKLUs ayAUTOPHUH);

- (hOpMHPYIOT KU3HEHHBIC HABBIKU;

- CIT0COOCTBYIOT U3MEHEHHUIO NoBeeHus [1].

Jnst oOyuyenus: pabore ¢ MEPBUYHBIMU CPEJCTBAMH I0KAPOTYIICHUS (OTHETYIIUTEIIMHU) pa3pabaThiBaloTCs
pa3JIMuHbIe UTPOBBIE KBECT-KOMHATHI B BHUPTYaJIbHOW PEANbHOCTH, O0YdYalOIIMEe CHCTEMBl HMHUTAIMU ONACHBIX CHUTYya-
LU, 1€MOHCTPAI[MOHHBIE MHCTAJUISIIIMK M CTEH/IbI, TIO3BOJISIONINE OTPAOOTaTh ISHCTBHSA MPH TOKape ¢ MaKCHMalIbHbIM
MOTPYKEHUEM H PETNCTUYHOCTHIO. [IporpaMMHOe obecrieueHre HEKOTOPBIX 00yJaronux TpeHakepoB [6, 7] conepx uT
WHTEPaKTHBHBIE CUTYallMOHHBIE CLEHApPUU I0KapOB B 3aBUCHMOCTH OT BHJa TOPIOYEro MaTepHana, o0ecredrBaeT
TpeXMepHOe M300paKCHUE MOMEILCHUS U PACIIOJIOKEHHBIX B HEM OOBEKTOB, odara Ioskapa, 3aJbIMJICHUs, OTHETYyIIa-
el CTpyH, N3MEHEHHMS TUIOLIa | 1ToKapa M 3aIbIMIICHUS B 3aBUCUMOCTH OT AEHCTBUI 00y4aeMoro mpH TYyIIEHHH O4a-
ra Bo3ropanus. I[Ipu 3TOM pasnuyHbIe CIIEHAPHH, 3aJI0)KEHHbIE B IPOrPAMMHBIE KOMILIEKCHI, MO3BOJISIOT MpopadoTaTh
BBIOOP TOJAXOJSIIEr0 CPEACTBA MOXKApOTYLICHHUS (TIOPOLIKOBOIO, BO3JYIIHO-IEHHOTO, BO3AYLIHO-3MYJIBCHOHHOTO,
XJIaZIOHOBOTO, YIJICKHCIOTHOTO OTHETYMINTeNd). TakuM o0pa3oM, NOCTUTaeTCs MAaKCHMallbHAasi TOYHOCTH BOCIIPOU3BE-
JieHust pU3nUecKuX sIBICHU, a, ClIeI0BaTeNIbHO, U a/IEKBATHOCTh MMOBEJICHUSI B ClIydae BO3HUKHOBEHHMSI 10XKapa.

HenmocraTrkoM MHOTHX JI€MOHCTPAIMOHHBIX CTEHIIOB U 00YYalOILIMX CHCTEM 10 OTPabOTKEe HABBIKOB PabOTHI C
MIEPBUYHBIMH CPEJICTBAMH MOXAPOTYILICHHUS SIBIISIETCS. UX BBICOKAs II€HA.

W3 BBIIIECKa3aHHOTO CIIEYET, YTO CYIIECTBYET HEOOXOIMMOCTh COBEPIICHCTBOBAHMS Mpoliecca 00yUYeHus 1o-
cpeacTBOM co3faHus 3P(PEeKTUBHOTO (C IKOHOMHUYECKOH TOUKM 3pEHHMs) CTEH/IAa AJISl OyYSHUS] HaBBIKOB TIPHM EHEHHMS
MEPBUYHBIX CPEACTB MOXKAPOTYIICHUs. Pa3paboTaHHBIA CTEHA MOXKET OBITh NPUMEHEH Ul NPOBEACHUS OOY4eHUS
HaBbIKaM IPHMEHEHUs OTHETYIINTENEeH Cpelu pa3InYHbIX TPYII HaceleHns. Peanu3anus 1aHHO# pabOTHI M dKCILTya-
TanMs pa3paboTaHHOro cTeHAa OyayT CHOCOOCTBOBAaTH MPUOOPETEHHIO O0YYAIOMIMMHKCS YBEPEHHOCTH B CBOMX JICH-
CTBHSAX IPH BO3HUKHOBEHHH HEOOXOIMUMOCTH TYLICHHUsI HEOOIBIIOT0 Bo3ropaHus. Takum oOpa3oM, yBEITHUUTCS BEPO-
SATHOCTb CBOCBPEMEHHOTO TYILIEHHs Oo4ara Moxapa, 4To PUBEET K yMEHBIICHHIO BO3MOXKHOT0 yIepoa.
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