e BpeMsi cpabaThiBaHMSI CHUCTEMBI — JO ISITH CEKyHJ C MOMEHTa
OOHapy>KEeHHsI BO3rOpPaHUsA, IO3BOJSIA TEM CAMbIM 3HAYUTEIBHO CHHU3UTH
MaTepualbHbINA yIIEpO, MOPOKIAEMBII OKAPOM;

e J/IoBosIbHO BBICOKass A(P(EKTUBHOCTh TNPU CPABHUTEIBHO HU3KOU
CTOUMOCTH [4].

IIppuMeHeHnEe NOPOIIKOBBIX CHUCTEM IOKAPOTYLIEHHUS, IO MHEHHIO
CHELMAIMCTOB, SIBJISETCS OJHUM M3 HAJEKHBIX CIIOCOOOB oOOecrneueHus
BBICOKOTO YpPOBHSI TOKapHOM O€30MacCHOCTH B 3JIaHUSAX U COOPYKEHUSX
1106010 (PYHKIMOHATEHOTO Ha3HAUCHUSI.
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MOJEJUPOBAHUE BO3JIEUCTBUS BEPXOBOI'O JIECHOI'O
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JlecHble TIOXKapbl SABJISAOTCS OCHOBHOM IPUYMHOM TMOBPEXKACHUS U
rubeny JIeCOB Ha 3HAYUTENBHBIX IUIOMAIAX cTpaHbl. [lo cocTosHMIO Ha
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23.04.2015 na Ttepputopun Poccuiickoii denepauuu aeicTBOBaio 56
JIECHBIX MOapoB Ha riomany 118 958 ra [1]. Kaxaprii rog Ha Tepputopun
necHoro ¢ouna Poccuu peructpupyercst ot 10 10 35 ThIC. JIECHBIX TTOKAPOB,
KOTOpBIC OXBaTBIBAIOT Turomamy ot 0,5 1o 2,5 muH. ra. [2]. Kak u3zBectHO U3
BCEX BUJIOB MOXKapa MMEHHO BEPXOBBIE JIECHBIE MOKAPhl CUUTAIOTCS CAMBIMU
CTpallHBIMU M OMACHBIMU IS Jieca, CYIIECTBYIOIIEH HH(PaCTPyKTyphl U
yenoBeka [3].

Lenpto  maHHOW  paboThl  SBISIETCS  CO3JIaHUE  TPEXMEPHOU
MaTEMaTUYECKONM MOJIeTIM TEIIOMAcCONepeHoca OT BEPXOBOrO JIECHOTO
Mo’Kapa B YCJIOBHSX MOBBIIICHHONW MOXKapOOMACHOCTH HAa OCHOBE 3aKOHOB
MEXaHUKHU CIUIOLIHBIX CPe/l U IKCIEPUMEHTAIbHBIX JTaHHBIX, U ONPE/IeTICHUE
0€301acHOro MPOTUBOIOKAPHOTO PAcCTOsIHUS [4] OT TpaHMI] 3aCTPOUKHU
MOCENIEHUI 10 JIECHBIX MAacCCHBOB C YYE€TOM TOJYYCHHBIX B pE3yJIbTare
MOJICTTUPOBAHUS TAHHBIX.

B kadectBe Meroma wuWcciemoBaHUS OBUT  HCIONB30BAaH METOJ
MaTEMaTHYeCKOTO MOJICIMPOBAHUS Ha OCHOBE UHWCJICHHOTO aHaln3a C
nomotnkto nporpammuoro obecrneuernnss PHOENICS [5] ¢ ucnons3zoBannem
oOmiei MaTtemMaTHUeCKoH Mojenu JecHbiXx mnoxapos [6]. PHOENICS [5]
MPEACTaBIACT COO0M MHOTO(QYHKIIMOHAIBHOE MPOTrpaMMHOE OOECIICUCHHE,
KOTOPOE MO3BOJISIET PEIlIaTh OJTHOMEPHBIE, IBYMEPHBIE U TPEXMEPHBIE 331aUU
C YYETOM TEeIUIO- U MAaccolepeHoca, TypOYyJEHTHOCTH, MEpPEeHOca SHEPIUu
U3JTy4YCHHUEM M XMMHYCCKUX peakmuid [7].

JUis BO3HMKHOBEHMSI KPYIIHBIX JIECHBIX IIOKapoB C IEPEXOJOM B
BEpPXOBbIE HEOOXOAUMO OOJbIIOE KOJUYECTBO JICWCTBYIOUIMX OYaroB
HU30BBIX TI0KapoB, cyxas >kapkas noroaa (l11-V kmacc moxapoonacHocTH),
YCHIJIEHHE BETpa OT YMEPEHHOTO 10 CHJIBHOTO W IITOPMOBOrO. B Takmx
YCIIOBUSIX CO3MIAI0TCS YCIIOBUSL yTPO3bl YHUYTOXKCHHS OTHEM HACEJICHHBIX
MYHKTOB U OOBEKTOB PAa3NMYHOTO HA3HAYECHHS, PACIOJIOKEHHBIX BOJIM3H
JECHBIX MaccuBOB [8].AHaiM3 W3YyYEHHBIX JaHHBIX O BO3HUKHOBEHHHU
TOPOJCKUX TIOXKApOB B pe3ysibTaTe ACHCTBHS Ha TMOCEIKH M TOpoja
MPUPOJIHBIX, B TOM YHCIIE€ U JIECHBIX IMOXapOB IMOKAa3bIBACT, YTO OJUH W3
BO3MOXKHBIX ~ MEXaHHW3MOB BO3HHMKHOBEHHSI TOXApOB — OTO pe3yibTar
JEUCTBUSL CHUJIIBHOTO HPHUPOJHOTO MOXKapa MPU OJHOCTOPOHHEM CHUIIbHOM
Betpe [3].

[Tonx MakcumanbpbHOW MOJENBIO Jeca Mbl OyJeM  TOHUMATh
TUIMOTETUYECKUI JIECHOM MaccuB, B KOTOPOM 3amac JIECHBIX TOPIOYHUX
MaTepUajgoB s KaXIOro U3 SpPycoB Jieca MaKCHUMajleH, a HX
BJArocoJiep>kaHue MUHUMaNIbHO. OYEBUAHO, YTO MNPU TOPEHUU TaAKOIO
JIECHOTO MaccuBa TeMIiepaTypa TOpEHHS ¢ HWHTCHCHBHOCTH TIOXapa
(KOMMYEeCTBO TEIUIOBOM DJHEPIrWH, BBIACIUBIICHCS HA €IWHUILY JJIUHBI
KPOMKU TOkapa) OyAyT MaKCUMallbHbl, YeM M OOBICHSETCS Ha3BaHHE -
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MaKcUMallbHasi MOzIeTh Jieca [9]. B pesynbraTe MojenrpoBaHus B IpOTpaMMe
HeoOXoauMo  ObUIO  TONYYUTh  paclpeiiefieHue TPEXMEPHBIX MOyl
TEMIIEpPAaTypbl OT oOuara BEPXOBOTO JIECHOTO TMOXapa A0 JEpEeBSIHHOTO
CTPOCHHS U OMPECIUTh TEMIIEPATYPhI Ha 3aJaHHBIX PACCTOSHUSAX.

B mocTtpoeHHON Monenu TeMmiieparypa MEHSETCS OT HEBO3MYIICHHOTO
3HaYEHUs] TeMIepaTyphl OKpyxatouieit cpeasl T, = 27°C g0 TemmepaTrypsl
ropenus T, = 1000°C. BnaroconepxaHruem JIECHBIX TOPIOYMX MaTEepUajoB B
JaHHOM MOJENN Mbl NpeHeOperaeM, T.K. pacCMAaTpUBAEM 3acyIUIMBHINA B
TE€YEHHE NPOAOKUTENBHOIO BpeMEHH mepuoa. OnpenensomuM GakTopom
BHEUIHEN Cpelibl IPU MOJICITMPOBAHUM SIBJISIETCS IITOPMOBAsi CKOPOCTh BETpa,
3ajaHHas Ha ypoBHe 11 M Haj 3emiiel B quamnaszone ot 25 mo 40 m/c. Takue
3HAYEHUs] CKOPOCTH U TEMIEPATYpPbl BO3yXa BbIOpAHbl, UCXOS U3 TOrO, YTO
MBI paccMaTpUBAaeM YCJIOBHSI TIOBBIIICHHOW TOXXKapHOW OMAcCHOCTH TIO
METEOYCJIOBUSAM: BBICOKYIO TEMIIEpaTyphl BO3JyXa, IITOPMOBON BETEp U
MPOJODKUTENBHYIO 3acyxy. B mporpamMMe Oblnia 3amaHa pacyeTHast 001acThb
pasmepom 500x500x50 m. B manHo# oGmacTu OBLT 3a7aH oyar TOPCHHS B
dbopme momyaumunica ¢ pazmepamu 10x50 M Ha TpaHHUIlE JIECHOTO MaccHBa
(pucyHoxk 1).

Pucynoxk 1 — PaccmarprBaemasi MoJiesb (JIECHOM MaccHB, O4ar moxapa, JepeBsHHOe
CTpOCHHE)

[lony4yeHHble pacnpeeneHus TPEXMEPHBIX TMOJEH TeMIepaTypbl OT
oyara BEpPXOBOI'O JIECHOTO TMOXapa [0 JEPEBSIHHOIO CTPOECHUsI ObuIn
paccMOTpEHbI Ha ypoBHE 11 M Haja 3emileld, 4TO MOXKHO YCJIOBHO IMPUHSATH 32
BBICOTY JIBYX3Ta)KHOTO JIOMa (PHCYHOK 2).

Pucynok 2 — PacnipenenieHie TpeXMEpHBIX MOJICH TEMIIEPATyphl OT 0Yara BEpX0oBOTO
JIECHOTO IT0Kapa JI0 IEPEBIHHOTO CTPOEHUS

Paccuntannbie pe3ynbTarbl padOThHl MOTYT OBITh HCIOJIB30BaHBI IS
omnpeneneHus 0e30MacHOr0  PacCTOSHUSL B YCIOBHUSIX — MOBBILIEHHOMN
MO’KAPOOMACHOCTH MO METEOYCJIOBHUSIM OT I'PaHUI] 3aCTPOMKHU MOCEICHUI 10
JeCHBIX MaccuBoB (PucyHox 3).
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Pucynok 3 — Pacnipesiesienue Temreparypsl Ha paccTosiHuu 50 M OT odara JIeCHOTO
mo’kapa J1o ISPeBsIHHOTO CTPOSHUs Ha ypoBHE 11 M Hax 3eMIieil B tuana3oHe CKOpOCTen
BeTpa ot 25 1o 40 m/c

CornacHo [4] mpOTHBOIIOKAPHBIE PACCTOSHHS OT TPAHUI] 3aCTPOUKH
TOPOJICKAX U CEIIbCKUX TMOCEIIEHUN C OJHO-, IBYX3TAKHOW WHJIMBUYaJIbHOU
3aCTPOMKON N10 JIECHBIX MAacCHUBOB YCTAaHOBJEHbI He MeHee 15 metpoB. Kak
BUJIHO M3 aHaIM3a IMOJy4YeHHBIX gaHHBIX c momormisio 1O PHOENICS
paccrosare B 15 M, ycranoBineHHoe [4] He sBaserca Oe30MacHBIM
pacCTOSIHUEM OT TPAaHUI] 3aCTPOMKH IOCEIECHHM [0 JIECHBIX MAacCHBOB B
YCIOBUSIX  MOBBIIMICHHOW  MMOXAapHOM  OMAaCHOCTH. 3a  KPUTHUYECKYIO
TEMIIEpaTypy, HCXOAS W3 aHajdu3a JHUTEPaTypHBIX HCTOYHUKOB OBLIO
NpUHATO 3HaueHue Ttemmeparypsl paBHoe 300°C [10]. Ha ocHoBaHuu
MOJYYEHHBIX JAHHBIX MOXXHO TOBOPUTh O TPUALATUMETPOBON 30HE
BOCIUTAMEHEHUS JUIsl CTPOCHMM, YTO YIOMHHAETCs Takke B padore [11].
OTHOCUTENIbHO 0€30MacHBIMU PACCTOSHUSIMU JUISl JIEPEBSHHBIX CTPOCHUM
COTJIACHO IIOJIyYEHHOW MOJENM B YCIOBHSX IOBBIIIEHHOM ITOKapHOU
OMAaCHOCTH MOXHO CYUTATh paccTOsHUA OT 36 M u Ooee.

Cnucok ucnojib30BaHHOM JUTEPATYPHI

1.®enepanbHOe  areHTCTBO  JIECHOTO  XO34MCTBAa  [DJIEKTPOHHBIN
pecypc]/URL.: http://www.rosleshoz.gov.ru/forest_fires/info/644.
CcBOOOAHBIN. — 3ari. ¢ skpaHa. — 3. pyc. [lata oopamenus: 05.04.2015 r.

2.Jlecnoii no3op [Dnektponnsiit pecypc]/URL: http://www.lesdozor.ru,
CBOOOJHBIN. — 3ari. ¢ skpaHa. — 3. pyc., auri. [lata obpamenus: 9.04.2015
T.

3.Ipummna A. M. AHanu3 HEUCTBUS JIECHBIX M CTEMHBIX TOKapOB Ha
ropojia M TMOCEJIKH W HOBasg JECTEPMUHUPOBAHHO-BEPOSITHOCTHAS MOJEINb

342


http://www.rosleshoz.gov.ru/forest_fires/info/644
http://www.lesdozor.ru/

MIPOTHO3a TIO’KAPHOM OIMACHOCTH B HACENCHHBIX MyHKTax [Tekcr]/ I'purmun
A. M., Ilyragera II. B. // Bectauk Tomckoro I'ocymapcTBeHHOTO
Yuuepcurera. — 2009. — Nel(6). — C. 41-48.

4.03-Nol123 «TexHuUuyecKud perjiaMeHT O TPeOOBaHUAX MOKAPHOU
0e3omacHocTu», 1. 15 cT. 69 — M.: 2008

5.CHAM PHOENICS Your Gateway to CFD Success [DnekTpoHHBII
pecype] URL: http://www.cham.co.uk, cBoOoanbIii. — 3ari. ¢ 3kpaHa. — 3.
anri. [lara oopamenus: 10.11.2014 r.

6.'pumma A. M. MaremaTuueckiue MOJICTH JIECHBIX IMOXapoB. TOMCK:
M3n.-eo TI'Y, 1981. 277 c./ I'pumma A. M. MaremMatudeckue MOICIH
JIECHBIX TI0KapOB U HOBBIE CIIOCOOBI 00pbOBI ¢ HUMU. HoBocubupck: Hayxka,
1992. - 408 c.

[/ IlepmunoB B. A. MareMatuueckoe MOJICTUPOBAHUE IIPOIIECCOB
TEIJIOMACCOIepeHoca MpPHU MOXKapax C MCIOJIb30BAHUEM MPOrPaMMHOIO
obecnieuenuss PHOENICS [Tekcr] / IlepmunoB B. A., Illatoxun A. A. //
Bectuuk Hayk Cubupu. — 2014. — Nel(11). — C. 39.

8.Bopoones 0. JI., Akumon B. A., Coxonos [O. U. JlecHple moxapsl Ha
tepputropur Poccuu: cocrostnue u npodsembl. MUC Poccun. — M.:JIDKC-
ITPECC, 2004. — 312 c.

9.I'pumiva A.M. Marematuueckoe MOJIETUPOBAHHUE JIECHBIX MOKapPOB U
HOBBIE crtocoObl 00pbOBI ¢ HUMH. HoBocuOupck: Hayka. 1992. — 408 c.

10.Banenaux O. H., MarseeB II. M., Codponos M. A. Kpymnnbie
JIeCHBIE MoXxapbl U 6oprOa ¢ Humu. M.: Hayka, 1979. — 198 c.

11.Cohen, J. Preventing Residential Fire Disasters During Wildfires. US
Department of Agriculture. Forest Service Research. Rocky Mountain
Research Station. Fire Sciences Laboratory. PO Box 8089. Missoula.
Montana. USA 59807.

AHAJIN3 ABAPUH Y KATACTPO® 3JAHUHN U COOPYKEHUN

Cypaeeun H.B.
Tomckuu norumexnuyeckuu yHugepcumem, 2. Tomck
Hayunwuii pykosooumens: Pomanenxo C.B., 0.x.H., 3a8. kagedpoii
9KONI02UU U OE30NACHOCIU HCUZHEOEeSIMENbHOCIU

JlanHast paboTta paccMaTpHUBAET aKTyaJbHOCTh HMCCICIOBAHUS MPUYUH
aBapuyl 3/1aHUM U COOPYKECHHUH, B CTAThE NMPUBEAEHBI HEKOTOPHIC MPUMEPHI
pacyeToB  YCTOMYMBOCTH  OOBEKTOB, KPUTEPUH CTPOUTEIHCTBA  Ha
ONPEAECTICHHBIX TEPPUTOPHUSIX.

Heabro naHHOW PadOTHI SABJISETCS BBISIBICHUE YAacTO JOMYCKAEMbIX
OIMOOK BJIEKYIIUX 32 COOOM HapyIIeHUs [IEJIOCTHOCTH 3aHus,
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