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PaGota BBIMOJHEHa B  'OCYAAPCTBEHHOM  YYPEKICHHUH oOpazoBaHus

«KomaHaHO-HHKeHepHbli HHCTHTYT» MUC PecyOaukn benapych W yUpeXKIACHUH - -

obpazoBanus «Benopyccknii  rocyaapcTBeHHbI  MEarorHyecKHH  yHHBEPCHTET
uMeHu M. Taugka».

Hayunble Cobonb Banepuii PomanoBuy,

PYKOBRAMTE/IN: JIOKTOp PHU3MKO-MaTEMaTHIECKHX HayK, npodeccop,
NeKan Gusuueckoro (akysibTeTa yupekaeHns 00pasoBaHus
«benopycckuii rocy 1apcTBeHHbI nenarorHyeckuii
yHuBepcuTeT umenu M. Tanka»

Kacnepos I'eopruii UBanoBuy,

KaHIMAAT TEXHUYECKHMX HayK, I0LEHT, 3aBeaytoumii kapeapoii
HH/KEHEPHOIT rpadHKH yupexieHus 00pa3oBaHus
«benopycckuii rocy1apcTBeHHbII TEXHONIOrHYECKH
YHHUBEPCHTET?

Oduumanbhbie BaiikoB Banentun UBaHoBuy, i

OINITOHEHTBI: JIOKTOP TEXHUUYECKHX HayK, JOLEHT, 3aBeIyIOLIHii
nabopaTtopueii MeMOpPaHHOIo MaccornepeHoca
rocyIlapCTBEHHOTO Hay4HOTO yupexaeHus « MIHCTHTYT Tenno-
1 maccooOmena umenn A.B. JIbikoBa HAH benapycu»

Jlynapes Bnaaumup BaaaumupoBuy,

KaHAMAAT TEXHHYECKHMX HAYK, JOLEHT, I0LEHT Kadeapbl
3HeprocOepekeH s, THAPABIUKH H TEIUIOTEXHUKH )
yupekaeHus odpazoBanns «benopycckuii rocy1apcTBeHHbI
TEXHONOrHYECKHH YHHBEPCHTET)

Onnonupytowas  'ocyaapeTeeHHoOe yupekaenue o0pazoBaHus «I"oMeTbCkHii
OpraHH3aLus: uHkeHepHblit nHCTUTYT» MYC Pecnybauku benapychb

3ammra cocroutces 29 HosOps 2013 r. B 14.00 wa 3acenanmu coBera Mo
saumre auccepraumii K 11.01.01 npu rocy1apcTBeHHOM yYpexaeHun 00pasoBaHus
«KomaHaHO-uHKeHepHbiii  uHeTuTy™  MUYC  Pecny6ankn  benapychb (22Q118,
r. MuHCK, ya. MawmHoctpounTeneii, 25, aktoblit 3an, Ten. +375 (17) 345-33-54,
e-mail: mail@kii.gov.by).

C auccepraiieli MOKHO O3HAKOMHTBCA B OMOAMOTEKE rOCYAapCTBEHHOrO
yupekaeHns odpaszosanis «KomaaHO-HHKeHepHbIi nHeTuTYT MUC Pecnybmmki

benapychb.
Agrtopedepat pazociaH Z_‘(ox‘mpr 2013 r.

VueHblii cekperapb coBeTa
10 3alIMTe AUCCEPTAUHIA,
JOKTOP (hM3HKO-MAaTEeMATHUECKHX HayK.

CTapLuMii Hay4HbIH COTPYAHHK B.A. Ky3bMuLKHii

BBE/IEHUE

Jlecnoit donn Pecry6amkn Benapych B cuiy nopoaHOro cocrasa sBISETcs
YPE3BLIYATIHO MOKAPOOTIACHBIM, YTO OGYCIOBAEHO npeobiaaaHueM XBOHHBIX HaCaK-
JICHHIi, HA J0JI0 KOTOPbIX NPHXOAHTCS OKONAo 60 % Tepputopuu necos. U3 Hux
50,2 % 3anuMaloT Hanboee NpeapacnoNnoXeHHbIe K BOSHHKHOBEHHIO M PacnpocTpa-
HEHHIO MOXKApOB COCHOBbIE HacaxaeHus. Kpome Toro, okoso 20 % 3emenb J1ecHOro
(onna Beneacrsue apapun Ha YepHoGbuibekoit ADC noasepriaoch PanHOaKTHBHOMY
3arpasHennio. I1oxapbl B JaHHBIX HACaXKIAEHMAX NMPHBOIAT K MOBTOPHOH MMIpaumu
PaNHOHYKIIHAOB Ha GOJIbIIME PACCTOAHMSA, YTO MOXKET BbI3BaTh YXY/ALIEHHE IKOIOTH-
HECKOr0 COCTOAHHS OOWIMPHBIX perHoHOB Benapycu 1 npuieralommx ctpax.

K HacTosiuieMy BpeMeHM, HECMOTPS Ha €XKEroaHOe MPOBENECHHE B JIECHOM
(honne pecryGmuky Komniaekca NPOPHIAKTHYECKHX MPOTHBOMOKAPHBIX MEPONpHS-
THIi, He yNaeTCsl B MOJIHOM Mepe NpeaynpeluTh BOSHUKHOBEHHE M PAacpOCTpaHeHHe
MokapoB, OCOOEHHO B OTAENbHbIE 3acylUIHBBIE oAbl B pesynbTaTe TOAbKO €
2000 roaa B Benapycu npowusouio Gonee 20 ThiC. JIECHBIX NOKAapoB; MUIOWIAb,
NpOMIeHHas OrHEM, MPEBLICHIA 35 ThIC. ra, 4TO BO MHOTOM OOYCJIOBJCHO HE JOJIK-
HOM 3((PEKTUBHOCTLIO CPENCTB MACCHBHOM 3aIUMTHI Jleca, 3a1aua KOTOpbIX obecne-
YHTh YPOBEHb TEIUIOBOH Harpy3KkH Ha Ha3eMHBIH rOpIOYHIT MaTepHANl HUXKE KPUTHYE-
CKHX 3Ha4eHWiH. JU1s NOBBILIEHHS HANEHKHOCTH MPOTHBONOKAPHBIX GapbepoB M on-
pe/eneHns UX ONTHMANIbHBIX NPOCTPAHCTBEHHO-BPEMEHHBIX MapaMeTpoB (LIMpUHA H
BpeMsl 3aLIMTHOrO AEHCTBHA) HEOOXOAMMO pacrofiaraTh JaHHBIMH M0 BOCIIAMEHSe-
MOCTH HA3eMHOIO TOpIOYEro MarepHaia XBOHHBIX HACHKACHWH NMPH BO3AEHCTBHH
TEIUIOBOrO H3JIy4eHHUs JIeCHOro noxkapa. Hacrosias pabora nocpsiieHa pelieHunio
YKa3aHHbIX BOMPOCOB M M03BOAMT BbIpaboTaTh PEKOMEHIALMH IO 3ALIUTE Jieca OT
pacrnpocTpaHeHHs OTHA M0 HA3€MHOMY roploYeMy MaTepuany, B TOM YHCIIE B yCJIO-
BHAX @aHOMAJIbHO 3aCyLLUIMBON MOrobl.

OBIIASI XAPAKTEPUCTUKA PABOTHI

Cesizb padoThbl ¢ KPYNHbIMH HAYYHBIMH NporpaMmamu (NpoeKTamu),
TeMamMH

Hcenenosanus, cocTaBUBIINE OCHOBY JHCCEPTAUHOHHON PaGOThI, BBITIONHEHb
B pamMkax HauHOHAILHO# CTpaTeruu yCToiHuMBOro COLMATLHO-IKOHOMHUYECKOTO pas-
sutHs PecnyGaukn benapyce Ha nepuon 1o 2020 roaa, B KOTOPOIi JIeCHOMY X03sii-
CTBY OTBEJCHA OJHA M3 OMPEIENAIOWMX poNeil B IKOJOrHYecKoil Oe3omacHocTH
CTpaHbl, a TaKKe B COOTBETCTBUM ¢ JlupekTHBoii [Tpe3nnenta Pecrybnuku Benapycs
ot 14 mions 2007 r. Ne 2, B KOTOpOIi jiecy, KaKk HCTOYHHKY AOCTYMHOTO, BO30GHOB-
JISEMOT0 M CPaBHHTEJILHO ACUIEBOrO JAPEBECHOIO TOMMBA, OTBOAMTCS BaXKHOE MECTO
B 00€CrevyeHHH IHePreTHUECKOIH 6e30MacHOCTH pecyOTHKH.

Tema nucceprauoHHOl paboTbl COOTBETCTBYET NPHOPHTETHBIM HaNpPaBIEHH-



AM HayuHbIX uccnenoBanuii Ha 2011-2015 rr., onpeneneHHbix nocraHosiexunem Co-
Beta MunuctpoB PecnyOauku benapycs ot 19 anpens 2010 r. Ne 585:

BOCIPOHM3BOJICTBO JIECOB HA F€HETHKO-CEIEKLIMOHHOH OCHOBE, METObl, Cpell-
CTBA M TEXHOJIOTHH JIECOBbIPALIMBAHHA, OXPaHbl H 3aLLMTbI JIECOB, MHOTOLIEJIEBOTO
necononb3oBanus (noanyHkr 10.7):

MHHOBALMOHHBIE CPEACTBA M TEXHOJIOMMU MPEAYNPEKACHHA M JIMKBHAALMH
upe3BbIYaHHBIX CHTYaLWii, METOAbI W NMPUOOPBI U HCTIBITAHHI H3ENHI U MaTepHa-
JIOB Ha cooTBeTCTBHE TpeboBaHusam Oe3onacHocT (noanyHkr 10.11).

PaGoTa BbInoaHeHa B paMKax CeyloHX Hay4YHbIX MporpamMum (MpoeKToB):

roCyapCTBEHHOW MPOrpaMMbl Hay4YHBIX HcchenoBanuii «IIpupoaHo-pecypcHbiii
noteHuman», noanporpamma | «IIpupononons3oBanue-2», 3ananue 1.12 «Paspaborka
KOMITBIOTEPHOH MOJIEH, CPE/ICTB BU3Yaln3alldH, CO3aHHs M HaroJHEHUs 0asbl JaH-
HBIX THIOBbIX CLIEHAPHEB PAcMpOCTPAHEHMs JIECHBIX MOXapPOB i TeppuTopun bena-
pycu» (Ne roc. peructpaunu 20114433, cpoku Bbinonsenus 2011-2013 rr.);

rocy1apcTBEHHOH NMPOrpaMMBbl Hay4HbIX HccienoBaHuii «HayuHoe obGecneue-
HHe 6E30MaCHOCTH U 3aLNThI OT Ype3BbluaifHbIX CHTyalMil. CHHKEHHe PHCKOB upes-
BblUaiHbIX CHTyauuiy, 3ananue 2.1.04 «Pa3paborath U co3anaTh MakeTHbiH obpasel
CHCTEMBbI, METOAUKY W NPOrPaMMHBbIH KOMILIEKC UlA AHCTAHLIMOHHOTO OOHapyKeHHs
M MOHHMTOPHMHra MOXKapoOB CO CTALMOHAPHBIX MYHKTOB M MOABWKHBIX HOCHTENEi»
(Ne roc. perucrpauun 20113107, cpoku Bbinonsenus 2011-2013 rr.);

rpanTa beaopycckoro pecrnyOiaHkaHcKoro poHaa QyHAaMeHTATbHbIX HCCeN0-
Banii (npoekt Ne @11M-005), no KOTOpoMy coMCKaTeleM OCYILECTBIISIIOCH PYyKO-
BOJICTBO HAYYHO-MCC/IEN0BATENbCKONH paboTON «AHAIUTHYECKAas W YMC/ICHHas an-
NPOKCHMALIHA MPOCTPAHCTBEHHOIO pacnpeneieHuss U BO3AEHCTBHA MOTOKOB JIy4H-
CTOW IHEPIrUM JUIS KOHEUHBIX MO pa3MepaM MPOTSKEHHBIX TEMIOBbIX HCTOYHHUKOB, B
TOM 4Hcsie (PPOHTA MJIAMEHH NIIOCKOH M LHAMHAPHYECKOH (opMbl» (Ne roc. peruct-
pauuu 20113405, cpoku BbinonHenus 2011-2013 rr.).

Llesib ¥ 33124 HCC/Ie10BAHHS i

Leab paboTbl — BbisBIEHHE 3aKOHOMEPHOCTEH BO3NCHCTBHSA TEMJIQBOrO M3ITy-
YEHHs JIECHOrO Mo)kapa Ha Ha3eMHbIH roplouHii MaTepHas XBOMHBIX HACaXKAEHHH M
YCTAHOBJICHHE ONTHUMAbHBIX NPOCTPAHCTBEHHO-BPEMEHHBIX MapaMeTpoB MPOTHBO-
No)apHbIX 6apbepoB.

JUis NOCTHXKEHMS TMOCTABIEHHON LEAH NOTPeOOBANOCH PELUNThL ClCAYHOLIHE
3anaum:

1. TIpoananu3upoBath B3aMMOCBA3b MEXK/1Y MOPOAHBIM COCTABOM W THIOM Jie-
Ca, XapaKTepoM MECTHOCTH M TUIOLIALBLIO PacnpoCTpaHeHus noxapos B benapycu 3a
NocaeaHHE robl.

2. OueHHTb BAMAHWSA TUIOTHOCTH W BIAXHOCTH Ha3eMHOrO rOproYero mare-
puasia, BKIIOYas MOX, JIMIIAIHUK, ONal XBOW H JIHCTBbI, MEJIKHE ()parMeHTsl apeBe-
CHHbI, Ha €ro TEIUIONPOBOAHOCTb M YACNbHYIO TETIOEMKOCTD.
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3. VCTaHoBHTH 3aKOHOMEPHOCTH (hOPMHUPOBAHMS TeMMNEPaTypHOro nojs B
C/10€ Ha3eMHOro roproYero Matepuaia pasiMyHON IUIOTHOCTH U BIAKHOCTH, BKIO-
Yas yC/IOBHS €r0 BOCIUIAMECHEHHS B 3aBMCMMOCTH OT JUIMTENIBHOCTH OOJyYEHHS M
TUIOTHOCTH JIyYHCTOIO TEMJI0BOrO MOTOKA.

4. BbISBHTb 3aKOHOMEPHOCTH MPOCTPAHCTBEHHOTO PAcNpe/eeHNs MIOTHOCTH
JIYYHCTOrO TEMjoBOro MOTOKA OT OOIIMPHOrO MPOTHKEHHOrO (PPOHTA NAAMEHH MJIO-
CKO#, LWMJIMHAPHYECKOI U KPYTJI0# OpMBI.

5. ChopmyaHpoBaTh YCIOBHA ONTUMATLHOIO (yHKUMOHHPOBAHMS NPOTHBO-
NoXKapHbIX 0apbepoB W pa3paboTaTh METOAMKY pacuera MX MPOCTPAHCTBEHHO-
BPEMEHHbIX MapaMeTPoOB.

OObeKT Heee10BaHHA — HA3eMHbII TOPIOYHIT MaTEPHAN XBOHHbIX HACAKACHHH
B BH/E MXa, JIMIAHHHKA, OMaja XBOM H JIHCTBbI, MEKHX (D)PArMEHTOB APEBECHHBI.

Ipenver uccnenoBaHks — BOCIIAMEHACMOCTh HA3EMHOIO OPIOYENO MaTepHa-
J1a XBOHHBIX HACAK/ACHUH NMPH BO3AEHCTBUH TENJIOBOTO H3Y4YEHHS JIECHOTO MOXKapa.

[Mos10keHnst, BBIHOCHMbIE HA 3ALIHTY

1. DKcnepuMeHTaIbHO ONpe/eseHbl 3HAYCHH TenIOpH3UYECKHX XapaKTepH-
CTHK (TeNIONpPOBOIHOCTL W y/e/bHas TEIUIOEMKOCTb) HAa3eMHOTO rOPIOYEro mare-
puana XBOMHBIX HACaXKAEHHUI B 3aBUCHMOCTH OT €ro BMAA, MJIOTHOCTH W BIAKHOCTH,
KOTOpble HaxomaTces B auanaszoxe 0,05-0,2 Br/(m-K) u 1300-3500 JIx/(xr-K). Vcra-
HOBJICHO, YTO YBJIaKHEHHE HANOUYBEHHOTO MOKPOBA MPHUBOAMT K YBEIHYEHHIO TEIIO-
(13MueCKHX XapaKTePUCTHK, ACHMIITOTHYECKH NPUONMKAA MX K MAKCHMAIbHBIM
3HA4YE€HHUSM, COOTBETCTBYIOLLMM JAPEBECHHE.

2. DKCNIEPHMEHTANbHO YCTaHOBJIEHO, YTO TEIUIOBAs HArpy3ka, He NpeBbi-
waiowas 15 kBr/m’, BO3JICHCTBYIOILAs HA HA3eMHbI FOPIOYHIT MaTepHa XBOMHbIX
HACAKACHHH BIAKHOCTHIO He MeHee 10 %, He MPHBOAMT K €ro BOCILUIAMEHEHHIO He-
3aBHCHMO OT NPOAOKHTEILHOCTH BO3AEHCTBHSA W3NYyUYEHHS.

3. Metoauka pacueta NMpPOCTPAHCTBEHHO-BPEMEHHBIX MapaMETPOB MPOTHBO-
MnokapHbIX 6apbepoB, B KOTOPOIi yUHTBIBACTCA pacrpeesieHHe JIyMHCTOro TenJIoBOro
MOTOKA OT MPOTHKEHHBIX (PPOHTOB MJIAMEHH H BOCTUIAMEHAEMOCTb HA3eMHOTO ropIo-
4ero Marepuana XBOHHBIX HACAKAEHHI, MO3BOJAET ONPENeNATh WHPHHY GapbepoB U
BPEMS HX 3ALUHTHOrO AEHCTBHS, YTO COCTABIAET HEOOXOAMMYIO M JIOCTATOYHYIO HH-
(opmaumio ans obecneyeHms HaNEKHOM 3aWUTLI 1I6Ca OT HH3OBBIX NOXKAPOB, B TOM
YHCJIE B YCJIOBUAX AHOMAJILHO 3aCyULTHBOM MOro/bl.

JInunblii BKIAA cOMCKaTEIst

OcHOBHBIE pe3y/bTaThl, IPUBEICHHbIE B IMCCEPTALMOHHOM paBoTe, NonyueHs!
ABTOPOM CaMoOCTOATENbHO. OnpeneneHne Uein ¥ NOCTAHOBKA 3a/1a4 MCC/Ie0BaHHS,
HHTEPMPETALHA TEOPETHYECKHX H IKCMEPUMEHTATBHBIX PE3Y/bTATOB MPOBOAMIHCH
COBMECTHO C HAYYHBIMH PYKOBOAMTENIAMH. JIOKTOP CelbCKOXO3SMHCTBEHHBIX Hayk,
npodeccop B.B. Vcensa, kanamnar cenbckoxossiictBeHubix Hayk .. Jlacyra u




A.A. JIIOAKO NPUHUMANK YYacTHE B aHaA/IM3e COBPEMEHHOrO COCTOSIHHS YPOBHS ro-
puMocTH jiecHoro (onna Pecriydnuku benapych u 060CHOBaHMH HEOOXOAMMOCTH
COBEPLICHCTBOBAHHA NMPOMUIAKTHUECKHX MEPOMPHATHI 10 OrPaHHYEHHIO pacnpo-
CTpPaHEeHHs JIECHBIX NokapoB. Kanauaar texHuueckux Hayk, aoueHt U.B. Jleatons u
A.I". BpoBKa NnpUHUMANH y4acTHe B MIAHHPOBAHHH IKCTIEPHMEHTA MO ONpeeeHHIO
TennopU3MYECKHX XapaKTEPHCTHK HAMOYBEHHOrO MOKPOBA XBOWHBIX HACAXKICHHIA,
KaKk  pa3paboTYMKH  W3MEPHMTENbHBIX  KOMIUIeKcoB.  Kawaumar  dusuko-
mareMatuueckux Hayk O.H. Masypenko, B.Y. Kpynaesuu u K0.C. Keauy npuxuma-
JIH y4acTHe B 00CYKIEHHH Pe3y/bTaTOB ONpeesieHus TeIUIONPOBOAHOCTH U Ya€elb-
HOM TEMJIOEMKOCTH HANOUYBEHHOTO MOKPOBA, @ TAKKE IKCMNEPUMEHTATBHBIX HCCIIEN0-
BaHHIH TEMIMEPaTypHOro MOJs B CJIOE HA3EMHOrO rOPIOYEro MaTepvaia npu Bo3aei-
CTBHH JIYYHCTOrO TEIUIOBOr0 notoka. Kananaar GU3NKO-MaTeMaTHYECKHX Hayk, J10-
uent B.H. Sy, EJI. aiikoBuy 1 A.B. CTaHunk yyacTBOBaIH B 0OCYXKACHHH pe-
3yAbTATOB MO PACMpPEee/IEHHIO JyYHCTOrO TEIUIOBOTO TMOTOKA OT M3nyuarenell TH-
MUYHBIX LI noxkapoB (opM. JIoKkTop (M3MKO-MaTeMaTHYECKHX Hayk, mpodeccop
B.b. Tapanuyk ¥ Kanauaar ¢usuko-matematnuecknx Hayk JI.B. bapoBuk npuHuma-
JIH y4acTHe B IKCTPANOJALMM PE3YJIbTATOB HATYPHOrO IKCMEPUMEHTA MOCPEACTBOM
UCTOb30BaHHUs MPOrPaMMHOro Komniekca «PacueT H BU3yain3aums AHHAMHKH Jiec-
Horo noxapa». Bpybnesckuii A.B. ydacTBoBaji B NMpOBEAEHHH IKCTIEPHMEHTANLHbIX
MCCNE0BAHHH MO OLIEHKE YCJIOBHI BOCTJIAMEHEHHS HA3EMHOI0 rOprOYero MarepHasia
XBOHHBIX HaCaXICHHI Ha yPOBHE TEXHHYECKOIO aCCHCTHPOBAHHS.

Anpobauus pe3yibTaTOB AHCCEPTALHH

Martepuaiibl AMCCEPTalMHM NOKIAABIBAINCL M OOCYKIATMCh Ha CIEAYIOUIMX
Hay4HBIX KOH(epeHuHax: MeskayHapoaHas HayuHO-NPaKTHYECKas KOH(EpeHLHs
«Iloxapuas 6e3onacHoctb — 2007», 15-16 Hos6ps 2007 r., r. Yepkacchl, YKpanHa;
MexnyHapoaHas HayuHoO-NpakTHYecKkas KoH(pepeHums «TeXHHKa ¥ TEeXHONOrMH:
HHHOBALMHK H KauyeCTBO», 23—-24 Hos0ps 2007 r., r. BapaHoBuuu; V MexayHaponas
Hay4YHO-NpakTHYeCKas KoHpepeHums «UpessbiuaiiHble CHTYALUMH: NPEAYNpeKICHHE
H aukBuaaumsa», 8-9 wons 2009 r., r. Muuck; IX MexayHapoaHad HaydyHO-
npakTH4eckas koudepeHuus «IloxapHas GeszomacHocTs — 2009», 5-6 HosAGps
2009 r., r. JIbBoB, Ykpauua; XVIII PecriyGnukanckas HayuHas KOH(EPEHLHs acru-
PaHTOB, MAruCTPaHTOB M CTYAEHTOB «MH3MKA KOHIEHCHPOBAHHOIO COCTOSAHHSAY,
21-23 anpens 2010 r., r. 'poaHo; MexayHapoaHas HayuHO-TpaKTHYeCKas KoHde-
peHuHs «Ype3BbluaitHble CHTYaLMH: TECOPHs, NMPAKTHKA, WHHOBauUMn», 27-28 Mas
2010 r., r. Fomenb: MexayHapoaHas Hay4yHO-NIpakTHueckas KoHdepeHuns «V Ma-
epoBcKHe uTeHns», 21-23 centadpsa 2011 r., r. Burebek; MexayHapoanas Hayu-
Ho-npakTHyeckas KoHpepeHuns «Cucrembl GesomacHoctn — 2011», 27 okrabps
2011 r., r. Mocksa, Poccus; MexBy30BcKas HayuHO-METOAMYECKAs KOH(MEPEHLHs
«Hayuno-meToauueckue npodaembl CoBpeMEHHOI Gu3nkmu», 17-18 Hoabpa 2011 r.,
r. bpect: 1 Pecnybinkanckas Hay4yHas KOH(EPEHUMS CTyJEHTOB, MarMCTPaHTOB M
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ACMUPAHTOB «AKTyanbHble BONPOCHI (DM3MKH W TexHukw», 17 anpens 2012 r.,
r. omenb; MexayHapoaHas HayuHo-npakTHueckas KoHdepeHuHs «Upe3BbluaiiHbie
CHTYaLIWH: TeOpUs, MPAKTHKA, HHHOBAUMKY, 24-25 mas 2012 r., r. Fomens.

Ony6aMKOBaHHOCTD PE3y/ILTATOB AMCCEPTALIHH

OcHoBHbIE pe3y/IbTaThl THCCEPTaLMK OMyGIMKOBaHbI B 30 HayuHBIX paboTax, u3
KOTOpbIX |5 crateif B Hay4HBIX JKypHanax, cooTBeTcTBytomMX 1. 18 [Monoxkenus o
NPHCYK/ICHHH YUYEHBIX CTENeHeH W NPUCBOEHHWH yueHbIX 3BaHui B Pecnybnuke Bena-
pyck (0buum obbemom 6,2 aBTopekoro simcta), 11 paGor B cGopHHKaX MaTepHasoB 1
NOKJIAZIOB MEX/1yHAPOIHBIX H pecnyOIHKaHCKHX KOH(epeHLMit 1 4 Te3uca T0K1a10B.

CTpyKTypa H 00bem AucCcepTaALHH

OGumii 06bem auccepraumu cocrasnser 163 crpaHuLbl, BKIOYas 68 PHCYHKOB,
4 Tabauubl, OuOnuorpadmueckmit cnucok u3 215 HaumeHoBaHMii  (BMecTe
¢ coOCTBEHHBIMH MyOIMKALMAMM COMCKATENIS) WU 3 npunoxkenns. OObeMm, 3aHNMaeMblii
WULOCTpAUMAMH, TabauuaMH, GHONHOrpaUYECKHM CIIMCKOM M MPHIIOKEHUAMH, CO-
crasager 76 cTpaHuLL.

OCHOBHOE COJAEPKAHHUE PABOTbI

B nepBoii riaBe 000CHOBBIBAIOTCA LENb W 3a/1a4M MCCIIEIOBAHMUS, B YacCTHO-
CTH, Leeco00pa3HOCTb pa3paboTKH KOMIUIEKCAa Mep, HAlpaB/eHHbIX Ha MOBbILICHHE
YPOBH# 3alLMILIEHHOCTH HACeleHUs M TEPPUTOPHIT OT omacHoro (hakropa noxapa B
BUIE HarpeBa u3iyuenueM. [IpuBenena XxapakTepucTHKa JiecHoro ¢onaa Pecry6iau-
KH Benapychb; 0603HauaeTcs npeapacnonokKeHHOCTh HACAKAEHHH K BOIHHKHOBEHHIO
NOXapoB B CHJly BbICOKOH aHTPONOreHHON HArpy3ku W npeobianaHus XBOMHBIX no-
poA. BbisiBieHa CBA3L MEXKYy KOJHYECTBOM M TLIOIIAABIO MOXKAPOB C MOTOAHBIMH yC-
JIOBHAMM, YIQICHHOCTBIO OYara OT HACENEHHbIX MYHKTOB, BIAKHOCTHIO HA3eMHOTO
roproyero MatepHana M Apyrumu (paxropamu. M3noxeHsl cocoObl OCyLECTBAEHHS
NPOQHIAKTHYECKHUX MEPONPHATHI, HANPABIEHHBIX HA NPEAOTBPALICHHE JIECHBIX MO-
KApOB HA TEPPHTOPHH BenapycH M HEKOTOPbIX 3apyOeXHBIX CTPaH, B TOM 4uCie
Poccuu, Ykpautsi u [Noabuu. B pesynbrate npoBeeHHOr0 IMTEpaTypHOro 063opa 1
aHan3a NOKapHOH OMAaCHOCTH JIECOB apryMEHTUPYETC HEOOXOAHMOCTb YTOUHEHHS
napameTpoB MpOTHBOMOXKApHBIX 6apbepoB /LIS YHACTHBLUMXCA 3aCYUUIMBBIX MOXKa-
POONACHbIX MEPHOIOB MOCPEACTBOM HCCIIENIOBAHUSA YCTOHYHBOCTH HA3eMHOIO roOpio-
4ero Marepuasa K MporpeBy H BOCIUIAMEHEHHIO NMPH BO3/EHCTBHH TEMIOBOIO H3Iy-
YEHHA OT NPOTAKEHHBIX PPOHTOB IUIAMEHH.

Bo BTOpOii riaBe npeacTasieHbl pe3yabTaThl IKCIIEPUMEHTATbHBIX HCCIIEN0-
BaHHH TETUIOQH3NYECKUX XapPaKTEPHCTHK HA3eMHOrO rOpIOYEro MaTepuana XBOHHbBIX
HACAKACHHI C MOCIEAYIOLNM HX CPABHEHHEM C M3BECTHbIMH MOJEISAMH MepeHoca
Teria B rerepoasHbiX cpeax.




Jlna onpenenenus K03QGHULUHEHTOB TEMIONPOBOAHOCTH HCMONBL30BAICA H3Me-
PUTEIbHbIH KOMIUIEKC, KOTOPbIH MO3BOJIAJI CO34aTh TEMIOBOH MOTOK, NMPOXOAALMT
uepe3 o0pasel MCCeayeMoro MaTepuala onpeaeseHHOMN TONLUHHBI W HanpaBIeHHbIit
NEePreHaAHKYISPHO K ero noBepxHoCTH. Ko3pdHLHEHT TenonpoBOAHOCTH MaTepHa-
Jla ONpeAeasscs Mo COOTHOLUEHHIO BEJIMYHH CUTHAJIOB OT JIaTYMKOB TEMJIOBOrO MOTO-
Ka M pa3sHOCTH TeMMepaTyp ABYX rpaHeil B CTAUMOHADHOM TETLUIOBOM PEKHME C yye-
TOM TOJILLMHBI 00pa3La.

Jlnsi onpeneneHus TeNI0eMKOCTH 00pasioB HA3eMHOTO FOPIOYEro marepHana
HCIOJIb30BAH KAJIOPUMETP C KOHTPOJIHPYEMBIM TeriooOMeHOM. JIeicTBHE CHCTEMbI
OblI0 OCHOBAHO Ha MPHMHLMIE NPEUN3HOHHON PErHCTPALMM KOJMUECTBA JHEPrHH,
NpUpaLEHHs TEMIepaTypbl, MacChl Hccineayemoro Bewlectsa. JUis perucTpaumu
MOICPAKAHHUS HEOOXOAMMOr0 TeMNEepaTypPHOro peknMa YKasaHHBIH H3MEPHUTENbHbIIA
KOMIUIEKC, KaK U KOMIUIEKC M0 H3MEPEHHI0 KOIPOHLHEHTOB TEMIONPOBOAHOCTH, Obl
OCHalleH KOMITBIOTEPHO# CHCTEMOI ¢ COOTBETCTBYIOLIEH MPHKIIAAHOI MPOrpaMMOoii.

B pesysbTate NpoBeACHHbIX IKCNIEPUMEHTOB YCTAHOBJIEHO, YTO TENIONPOBO-
HOCTb M yJe/bHas TEIUIOEMKOCTb BCEH COBOKYMHOCTH BbIOpPAHHBIX 00BLEKTOB (MOX,
JMLAHHHK, ONaja XBOH), HMEIOLLMX XapaKTEPHYIO IIOTHOCTh M BAAKHOCTb (OTHOLIE-
HHE MacChl BObI B MaTepHajle K Macce CyXoro Marepualia), HaXoaaTcsl B JHana3oHe
0,05-0,2 Br/(m'K) u 1300-3500 Jx/(kr'K), He3HauuTeNbHO pa3ziuuasch Mo KOH-
KPETHBIM BUaM MaTepHala, uTo, M0 CYTH, OTPakaeT X OOLIYIO OPraHUYeCKyIO MpH-
poay, OaH3KYHO K ApeBecHHe. BO3MOKHbIE BENHUHHbI TENI0OU3HYECKUX XapaKTepH-
CTHK JUIS CMELLIAHHbLIX COCTABOB MEPEUHCACHHBIX MAaTEPHAIOB ¢ 100aBIEHHEM Onaaa
JIHCTBbI M MEKHX (DParMeHTOB APEBECHHBI, KOTOPbIE OOBIYHO B TOM MM MHOI CTe-
MEeHH CYLECTBYIOT B pHpoe, OyayT pacnoiarathCsi B IAHHOM JHANA30He 3HAYSHHI.
B kauecTBe mpumepa Ha pucyHKax | M 2 npeacTaBieHbl pe3yabTaThl HCCIEAOBAHUS
TEMJIONPOBOHOCTH MXA H YACIbHON TETIOEMKOCTH HAa3eMHOTO FOPIOYEro MaTepuaia.
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Pucynok 2 — Yae/1bHasi TEIVI0EMKOCTh
TeIJIONPOBOAHOCTH MXa HA3eMHOro roplo4ero MatepHana
OT €ro NJOTHOCTH NPH HEKOTOPbIX Pa3IHYHOI BJIAKHOCTH:
3HAYEHHSIX BJAKHOCTH (W), %! mox (1), amwaiiunk (2), onaa xsou (3)
10 (1), 40 (2), 150 (3), 300 (4)

Pucynok 1 — 3aBHCHMOCTH

CyWecTBEHHO, 4TO HHTEHCHBHOCTB TIPOLIECCA TEMUIONPOBOAHOCTH BEChMa Cla-
00 3aBHCHT OT MUIOTHOCTH MaTepHana, OCOGEHHO NMPH HH3KOM YPOBHE €ro BIAKHO-
cri. Tlpu 3TOM coaeprkaHHe BiarM CKasbiBaeTCs Ha CHOCOBHOCTH MOJIEKYJIPHOTO
MepeHoca TeM cuiibHee, Yem Gonbile ee HaxoauTes B Bewectse. K npumepy, ans mxa
NpH H3MEHEHHH ero BaxHOCTH ¢ 10 % 10 300 % TennonpoBoAHOCTS yBeHUHBACT-
cs Ha 230 % npu MakcumanbHoM u 100 % npu MHHUMAIbHOM 3HAYEHMAX MIOTHO-
cTH. Kpome Toro, pesy/ibTaTbi COOTHECEHHS JAHHBIX IKCTIEPHMEHTATBHBIX HCCIIEN0-
BaHHi1 TEIUIONPOBOAHOCTH JIMIIAWHHKA M MXA C PacueToM /Ui HEOHOPOIHO# Cpeibi
KaK CIIOHCTO# CTPYKTYpbI, BKIIOYAIOWEH BOIY, BO3AYX, TBEPAbIH OCTATOK, CO C/OS-
MH, NapaIe/bHbIMH TOTOKY TerJa, MOKa3biBAOT, YTO MPH BEPXHUX 3HAYEHHAX
TUIOTHOCTH O0pasiia pacyeTHas OLEHKa A0BOJNBHO GM3KA K AaHHBIM IKCMEPUMEHTa
(norpewsocts He Gonee 10 %). [Ipu BADKHOCTH HA3EMHOTO roprOYEro Mmarepuana
0k0710 10 %, 4TO COOTBETCTBYET YCIOBHAM NOKAPOONACHBIX 3aCY IUTHBbIX NEPHO/IOB
W NpeCTaBiAeT HaHOONbIMA NPaKTHYECKHIT HHTEPEC, pe3y/ibTaThl pacyera corja-
CYIOTCA € TaHHBIMM 3KCIIEPUMEHTA BO BCEM AMAna3OHe MUIOTHOCTH Martepuana (no-
rpetHocTh He Gonee 15 %). ITomyueHHble pe3y/nbTaThl MO3BONMIM B HasbHEiIneM
OUCHHTh JIMHAMHUKY TMPOTPEBa HAMOYBEHHOTO TOKPOBA XBOWHBIX HacaxaeHHii
NpH BO3/CHCTBHH XapakTePHOM /U1s (PPOHTA MIaMEHH TEIIOBOH HAarpy3KH.

Tpetbs rnaBa nocesuieHa OLEHKE AMHAMUKH TEMNEPAaTYPHOrO NOs B CIOE
Ha3eMHOrO ropiOYero mMaTepHana nNpu UHTEHCHBHOM HarpeBe MOTOKaMH M3jlyuyeHHs
MOCPEACTBOM COYETAHHA IKCMEPUMEHTAIbHBIX H aHAIMTHYECKHX METOI0B MCCIIEeN0-
BaHWA. DKCIEPHMEHT MO3BOJIHI KOHKPETH3HPOBATh rPaHHYHBIC YCIOBHS HA pazauu-
HbIX CTAHAX HArPEBATEILHOIO MPOLIECCa U CMOETHPOBATH MPOLIECC BO3ACHCTBHS Ha
MaTepHan XapaKkTepHOii Uisl M0XKapoB TEMJIOBOI Harpy3kH. Pe3ybraThl KCnepumen-
Ta COMOCTAB/ICHbI C IAHHBIMM pacyeTa* HeCTallHOHAPHOTO TEeMIMEPATYPHOro Mo B
C10€ MaTepHana A ciay4das, KOraa Ha JIMUEBYIO rpaHb o0Opasua Bo3iedcTByeT no-
CTOAHHBIH YYHCTBIA TEMI0BOH MOTOK, @ Yepe3 ThUIbHYIO IPaHb MOTOK B OKPYKalo-
LLYIO Cpe/ly OTCYTCTBYET.

DKCrepUMEHTANIbHbIE MCCIE/IOBAHNA MPOBOAMANCH HAa TaGOpaTOpHOMN ycTa-
HOBKE, MPEIHA3HAYEHHOM U1 ONpe/esieHHs NapaMeTpoB BOCIUIAMEHSEMOCTH ropio-
YHX MaTepHasoB, ¢ MPUMEHEHHEM PEXKMMA KOHTPOJIS TeMIeparypsl 1o riayoute o6-
pasua 3a cuet ukcaunn B Hem TepMonap (pucyHok 3). PaanauioHHas naHensb 3Kc-
NEPUMEHTAILHOH YCTAHOBKH M03BOJIA/IA €O31aTh TpebyeMblil YpOBEHb TEIUIOBO#H Ha-
PY3KH Ha JiMueBoit rpanu obpasua H OnpeaeuTh ero crocobHOCTb K NpOrpeBy H
BOCTIIaMEHEHHIO. B pe3ynbTaTe BbIsABICHBI 3aKOHOMEPHOCTH (POPMUPOBAHHUS Temrie-
PaTypHOro nojis B C0€ HA3€MHONO rOpPIOYEro Marepuana pasiIH4HON MIOTHOCTH,
BJQKHOCTH M TOJILUMHBI, YCTAHOB/EHA POJIb BIIArK B MPOLIECCAX Pa30rpeBa H MepeHo-
ca Tenia OT IMLUEBOH rpaHu Briydb Matepuaa.

* Jlsixos, A.B. Teopua tenionposoanocty / A.B. Jlsixos. — M.: Buiciias wkona, 1967, - 600 ¢. (¢. 154, pewenne 14).




Jlnnesas rpans o6pasua (x = D)

ToubHas rpanb obpasua (x = 0)

L]

| — pajiManMoHHas NaHesIb C HarpeBaTeIbHbLIM IEMEHTOM; 2 — 3aLINTHAS TUIHTA

¢ otBepcTHeM B lenTpe d = 150 mm, 3 — koab1lo 13 acdecra juis pacnonokenus obpasua;
4 — acGecroueMenTHbIH JUCT; 5 — Aepxkarean obpasia B gopme sionarku; 6 — nepeaBuxHas
naaropma; 7 — pbiyar ¢ npoTHBoBecoM; 8 — onopHas crauuna B cbope; 9 — repmonapsi;
10 — obpasen necaeayemoro marepuaia

Pucynox 3 — Cxema IKCNEePHMEHTAIbHOH YCTAHOBKH /LISt HCC/1€10BAHNS

BOCILIAMEHSIEMOCTH HA3€MHOI0 rOpIOYero MaTepHasia XBOHHBIX HACAKACHHIT
H pacnoJiokenusi B obpasuax repmonap

" B KauecTBe NMpUMeEpa Ha PUCYHKAX 4 M 5 NpeICTaB/eHbl 3aBHCHMOCTH TeMIe-
paTypbl B CJI0€ MXa H JPEBECHHbI COCHbI OT BPEMEHH TeruioBoro BosaeicTeus. Kak
MOJKHO BHIETb Ha PHCYHKe 4, BpeMEHHOH XapakTep NMpHpOCTa TeMIepaTypsl B Clloe
MXa CYWECTBEHHO 3aBMCHT OT TOYKM HaOmoaeHusa. Tak, BONIM3H TbUIbHOH rpaHu
TEMIIEpaTypa MEUICHHO M TUIABHO BO3PAcTaeT MpH BPEMEHH TEMIOBOr0 BO3ACHCTBHA
15 muH. B cepenune obpasua u, ocobeHHo, BOAM3M NHLEBOIH rpaHH HabjionaroTCs
TPH XapakTepHble 00sacT B Mmaciitabe BPeMEHH: MEUICHHbIH NMpPHPOCT, GbicTpoe
yBeJIMYEeHHEe H BHOBb CPABHUTENbHO C/abblif npupocT Temneparypsbl. [Tepsoiii anana-
30H MEUICHHOTO MPHUPOCTa OTBEYaeT Cylike o6pasua ¢ BbiIeCHHEM BIATH B BHIE
Gesioro /piMa, BTOPOH [Mana3’oH OTBEYaeT MporpeBy 00E3BOXKEHHOr0 OCTaTKa C
MEHbIIIEH TEIIOEMKOCTBIO 3a CHET Yero obecneynBaeTcs pe3koe noBbilCHHE TeMne-
patypbl. Ha nocieanem stane npH npoaoKHTENIbHOM TEIUIOBOM BO3ACHCTBHH BXO-
AAUME H BBIXOAALIKE NOTOKH BbIPAaBHHBAIOTCS, B PE3yJIbTaTe Yero TeMnepatypHoe
1noJjie B CJI0€ MaTepHaa BbIXOAUT Ha CTALMOHAPHBIH PEXKHM.

PHCYHOK 5 CBHETEJILCTBYET, YTO YCJIOBHE TEIUIOM3OJALUMH ThUIbHOH IpaHH
Ha3eMHOI0 roplOYero MaTepHaia B BUJIE IPEBECHHbI COCHbI BbIMOJHAECTCA B TEUECHHE
nepsbiX 4 MUH. TEMJIOBOrO BO3AEHCTBHSA, YTO COOTBETCTBYET BPEMEHHbIM HHTEpBa-
JlaM, HE CBA3aHHBIM C HAYaJOM WHTEHCHBHOIO MCMApEeHHs BJIard, coaepikaiieiics B
matepuane. [l peIXJaoro Mxa M JHINaifHHKa AaHHbIi NPOMEKYTOK BPEMEHH COCTaB-
JISET OKOJIO 2 MHH. B pe3ynbTrare /i HWKHHX YPOBHEH MJIOTHOCTH TEMJIOBOrO MOTO-
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Ka PaCXOXICHHE MEKAY IKCIEPUMEHTOM H pacyeTOM MEHee CYIEeCTBEHHO, YTO CBs-
3aHo ¢ Oonee PaBHOMEPHBIM MPOrpeBOM Martepuaia, KOTOPbIii HE BbI3bIBAET pE3KOE

nepepacnpeaciiCHHE B HEM BJ1ard 1 UBMEHEHHE TCIUIO(DMI!M‘ICCKMX XapaKTEPHUCTHK.
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Pucynox 4 — 3aBHCHMOCTB
TemMnepaTypsbl B ¢JIoe Mxa
(roammna (D) 0,03 m, n1oTHOCTS (p)
75 kr/m’, BaaxHocTh (W) 40 %)
OT BpeMEeHH BO3eHCTBHS
JIY4HCTOrO TEILI0OBOr0 NOTOKA
wioTHOCTHIO 15 KBT/M?

/LISt 3HAYCHHH NPOCTPAHCTBEHHOM
KOOPAHHATHI, XapaKTepH3youei
paccTosiHHe OT ThlILHOMH rpaHu
10 TOYKH Habaoenus, (x), m:
0,025 (1), 0,015 (2), 0,005 (3)

600+
500+
4

~
400+

300+

I, MHH
Pucynok 5 — CpaBHeHuHe
IKCIEPHMEHTAIBHbBIX H
TEOPEeTHYECKHX 3aBHCHMOCTe#
TeMIepaTypbl B ¢Ji0€ APeBeCHHbI
COCHBI OT BPEMEHH TEeIUIOBOIo *
Bo3aeiictBust npu D = 0,035 m,
p =560 kr/v’, w=40 %
IS Pa3/IHYHbIX 3HAYeHHI (¢) 1 (X):
1,4 - g =10 kBr/m*, x = 0,015 m;
2,5-20,0,01; 3, 6 - 30, 0,01.
CHMBOJIBI — IKCTIEPHMEHT,
KpHBbIe — pacyer™

Kpome Toro, npoBe/ieHHbIE HCCIIEI0BAHNSA NOKA3bIBAIOT, YTO TEMUIOBbIE MOTOKH
MAOTHOCTBIO 5—15 KBT/M® ABJAIOTCA BIONHE JOMYCTUMBIMH JUIS HANOYBEHHOTO NO-
KpOBa XBOMHBIX HACaX/ICHWI B BUAE MXa, JIMILAIHMKA, Onajsa XBOH H JIMCTBbI BJIaXK-
HOCTbIO He MeHee 10 %. Ilpu BO3EHCTBHH KPHTHYECKHX TEIUIOBBIX HArpy3oK BOC-
MJIAMEHEHHE Ha3EMHOTO rOPIOYEro MaTepHaia NPOMCXOANT MO AOCTHKEHHIO ero no-
BEPXHOCTHBIM CJIOEM YCTaHOBJIEHHOH TeMnepatypsl B 590-620 K.

B d4erBepToii ryIaBe MNpEJCTaBJICHbI PE3ybTaTbhl IKCMEPHUMEHTAIbHO-
AHATNTHYECKUX WCCEN0BaHUI 3aKOHOMEPHOCTEH (OPMHPOBAHHS M pacrpocTpaHe-
HHS OYara HH30BOTO M0Xapa B JIeCy COCHOBOI (JopMalHH, OLEHKH TeMnepaTtypbl da-
KeJla NJiaMeHH U Harno4BEHHOrO CJI0A, PACMOIOKEHHOTO 3a NPOTHBONOXAPHLIM Oapb-
epom. OnpeaeneHbl XapakTepHble Ul JIECHbIX MOXKApPOB YPOBHH TEMJIOBOrO BO3jei-
CTBHS M KPHTHYECKHE Ul HA3€eMHOrO rOpPIOYEro MarepHalla TeruloBble Harpy3kH B
3aBUCHMOCTH OT €r0 BHAA, BIAXKHOCTH, MJIOTHOCTH U TOJLLIMHBI, YTO MOJOXKEHO B OC-
HOBY pa3pabOTaHHON METOIMKH pacueTa NPOCTPAHCTBEHHO-BPEMEHHBIX NapamMeTpoB
NPOTHBOMNOXAapPHbIX 0apbepoB M COOTBETCTBYIOLIEH KOMMNBIOTEPHOH MPOrpaMMBbl,
co3zanHoii B cpesie Delphi.



[lpoBe/ieHHbIe HATYPHbIE JKCHEPHUMEHTHI MO3BONMIH OUEHHTb CMOCOOHOCTD
HATOYBEHHOTO MOKPOBa K MPOrpeBy W BOCTUIAMEHEHHIO MPH BO3AEHCTBHH TEMJIOBOIO
M31y4YeHHs NoXKapa U BbIpaboTaTh NPHHLMMBLI pacyeTa MJIOTHOCTH JIyYHCTOro Tero-
BOr0 MOTOKA OT MACIITaOHBIX MO BbICOTE H IIMPHHE (PPOHTOB MJIAMEHH.

Jlns BbisiBICHUS 3aKOHOMEPHOCTEH NMPOCTPAHCTBEHHOIO pacnpeaeeHus noro-
KOB M3/y4€HMS OT XapaKTePHbIX /IS JIECHBIX MOXKAPOB TEIUIOBBIX ()POHTOB OCYLIECT-
BJIEH pacyeT YrjoBbIX KO()PHUHEHTOB OOMYUEHHOCTH AA M3jTyuaTesneit nioCKoi,
LUMIHHAPHYECKOH M Kpyrioii (popMbl M laHa UX cpaBHHTENbHas oueHKa. Pacuer no-
3BOJISIET MOJIy4aTh JAHHbBIE MO YPOBHIO 00/yYEHHOCTH HA3EMHOrO roprovYero mare-
pHana, coriacyiommecs ¢ IKCNepHMEHTAIbHBIMA 3HaYeHHAMH. [LT1OCKHMiA ¥ uMAMHA-
PHYECKHIi M3yyaTesNn XapaKTePH30BAIH BEPTUKAIbHBIH (DPOHT IUIAMEHH JIECHOTO
HH30BOro moxapa. Kpyribiif u3nydatenb npeactaBisyl GpoHT niamenu, obpasyio-
IIMIHCA MPU FOPEHUH KPOH JIEpPEeBbEB (BH/ CHHU3Y), TO €CTh Cly4Yai, Koraa TerjioBoe
U3Ty4YeHHE TFOPH3OHTAIbHO OPHUEHTHPOBAHHON MOBEPXHOCTH, PACMONOKEHHOH Ha
BBICOTE MOJIOra Jieca, BO3JEHCTBYET HAa Ha3eMHbIH ropiovmii MaTepuai 3a NpOTHBO-
noxapHsiM 6apbepoM. B paccMatpuBaeMbIX 3ajauax TeruiooOMeHa BAMAHUEM BETpa
npeHebperaioch B CBA3M C TEM, UTO JIECHbIE HACaXIEHHs 00/1analoT crocoOHOCTHIO
3aJiepKMBaTh  IBIKEHHE Bo3ayXa. Kak  CBHAETENBCTBYIOT — MCC/IEI0BAHMA
B.I". HectepoBa, ckopocTh BETpa 1oJ nojaorom jieca cHixkaercs 10 0 M/c npu yriay6-
JIeHHH B niec Ha pacctosaue 100 M.

B kauecTBe nmpuMepa OCHOBHBIC JJIEMEHTHI F€OMETPHH 3aJayd U HCXOIHbIE
npehnocunxu pacuera Juis IJIOCKOro, Kak Haubosiee OnacHoOro TeroBoro GpoxTa, U
FOPH3OHTAILHONO PacrofokKeHns OoO0MyyaeMoii MOBEPXHOCTH MpEACTaBAEHbl Ha
pHcyHKke 6.

Pucynox 6 — Cxema BO3AeHCTBHS TENJI0BOr0 H3JIy4YeHHs OT IUIOCKOTO
¢ponTa NIaMEHH HA HA3eMHbIH roproYHii MaTepuan
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PacueT mpoBeeH € MCMONb30BAHHEM W3BECTHBIX MPEACTABIEHHI, COMACHO
KOTOPBIM TMOCHIJIAEMbIii HA KOHEYHYIO MOBEPXHOCThb /IEMEHTapPHbIH NOTOK Of H31Y=
yaTesis MPOMOPLUMOHAIEH BUAUMOMY YYacTKy W3jydyaress, To ecTb dxdycosa, H BE-
JIHYHHE TENIECHOTO yria dQ), ONMPAIOLIErocs Ha 0GMyuaeMmyio moBepxHoct @S .
Kpome Toro, eciim Hopmasib Z K MOBEPXHOCTH dS COCTaBJISeT Yroi § ¢ OchK KOHY=
ca, SBJIAIOLIErocs rpaHuLeit TeecHoOro yria d<, To MCKOMbIi MOTOK mponopiHOHa-
JIeH KOCHHYCY Yrjla MeXIy HOPMalbio n, W OCHIO TelecHoro yria dQ. Oouias
TUIOTHOCTD JIyYHCTOTrO TEIUIOBOrO MOTOKa Ha 00sy4aemoi NOBEpXHOCTH ompeAc/ia-
J1ach MyTeM CyMMHPOBAHHS BKJIAZIOB OT BCEX YHYAaCTKOB H3Ty4alomero GppoxTa.

B yacTHOCTH, 1A pacnonoxeHus o0y4aemMoil MOBEPXHOCTH Ha ypoBHe OCHO-
BaHWA (DPOHTA IUIAMEHH 3HA4YEHHE BO3JEHCTBYIOLICH Ha Hee TeIUIoBOil HarpyskH Or-
penensercs no cienyoueii popmye:

q= L arctgﬁ—arclgﬁ— & [arclg R arctg <4 J
2r L L JP+w NS N

rie ¢ — IIOTHOCTh JYYHCTOrO TEmIoBoro notoka, Br/m’; T — Temneparypa H371y-
yaroweii nosepxHoctH, K; ¢ — nocrosnnas Credana-bonbumana; x,, x; — koopAHHa-
Thl, OTPaHHYHBAIOLINE IIMPHHY H3JTyHarolleii NMoBepXHOCTH, M; A — BbicoTd M3y~
yaroueil MOBEPXHOCTH, M; L — paccTosiHUe OT 00J1yuaeMoit NOBEPXHOCTH /10 TIOCKO-
CTH M3y4aTens, M.

B cBSI3M C TeM, 4TO TeMrepaTypa M3jlydyarels HaMHOro Bbilie TemmepaTypbl
BOCIIaMEHEHHs marepuaia, nepensinydenuem B (1) npeneGperaercs. Kpome TOTO,
ropIOYMii MaTepuasl U M3Iyyaresb MO3NLMOHUPYIOTCS Kak abCcoOTHO YepHble TE14,
YTO OTBEYAET YCJIOBHMAM BO3MOKHOM HaMXyllel CHTyalHH MpH noxape, noj KOTO-
pOif MOHUMAIOTCS HAUXYLIKE YCA0BUA s obecneueHus 6e30nacHOCTH Hace/IeHHA H
OKpyKatouteii cpeabl. JlaHHbie AOMYIIEHHs MO3BOMNAIT MOBLICHTH 3PdexTHBHOCTb
pa3padaTbiBaEMbIX 3alLUTHBIX MEPONPHATHIA.

Ha pucynkax 7 u 8 npezacrasiensl, noxy4entsie no (1), 3akoHomepHocTH NpO-
CTPAHCTBEHHOTO pacrnpeaeneHus MIOTHOCTH Jy4HCTOro TEIUIOBOro MoToka B 3aBH-
CHMOCTH OT CMeLieHHs 06TyqaeMoli MOBEPXHOCTH OT Cepe/iiHbl OCHOBaHMs MJiaMe-
HH, PACCTOSHHA 10 TEIJIOBOrO ()POHTA U €ro TEeMNEepaTyphbl.

Ha 0CHOBaHMM NPOBEIEHHBIX IKCTIEPUMEHTAIbHO-AaHATMTHYECKHX HCC/IeA0Ba-
HHi1 3aKOHOMEPHOCTE} MPOCTPAHCTBEHHOrO PAcNpe/iesieHHs TETUIoBoi Harpy3kH OT
(bpoHTa NJIAMEHH JECHOTO HH30BOTO TOXKapa H BOCIUIAMEHAEMOCTH Ha3eMHOrO ro-
pIOYEro MartepHasa XBOWHBIX HacakaeHHi pa3paboTaHa METOAHKa pacyeTa WHPHHBI
MHHEPATH30BaHHBIX MOJOC W BPEMEHH HX 3alIMTHOrO AeicTBua. B obwewm c1y4ac,
pacueT 1o pa3paboTaHHON METOAHMKE BKIIOYAET TPH ITana: onpeesieHHe KpHTHIE
CKO#i MJIOTHOCTH JYYHCTOTO TETUIOBOrO MOTOKA /U HA3eMHOTO ropiodero Marepha-
na, onpejesieHre WHPHHBI NPOTHBONOKAPHOTO Gapbepa M OLEHKA BpeMeHu €ro 3a-
LIMTHOTO AEHCTBHUSA.
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Pucynox 7 — 3aBucumocTs (g) Pucynok 8 — 3aBHcHMoOCTS (¢) o1 (L) 1
OT yaajienus obyuaemoii (7) npu BuicoTe H WMPHHE PpoHTa
NOBEPXHOCTH OT CepeIHHbI 1,5 m 1 10 M cooTBeTCTBEHHO
OCHOBaHHst PponTa (X =0 M) st 00.1yuaemMoii NoOBepXHOCTH,
K Kpaw npu 3navenusx (L), m: PACNOJIOKEHHON HANPOTHB
1(1,22),33),44);h=1,5m, cepeHHbI OCHOBaHHUSI PPoHTA
Ax=10m, T=1300 K

B wacTHOCTH, annpokcuMauKs IKCIEPUMEHTAIBHBIX JaHHBIX NO pe3yJibTatam
HCC/ICNI0BaHNS BOCIUIAMCHAECMOCTH Ha3eMHOIO rOpIOYero Marepuana XBOHHbIX Haca-
KNICHHH B BUE MXa, NHIIAIKHKKA, OIaza XBOH W JIMCTBBI N03BOIMA YCTaQHOBHTb CJie-
AYIOLLYIO 3aBHCHMOCTb MEXITY BIOKHOCTBIO MaTepHana (w, %) U KpHTHYECKOH (MH-
HUMAIBHOMH) TUIOTHOCTBIO JTy4YHCTOrO TEMJIOBOTO MOTOKA (g, kBT/™?), NPUBOJALLETO K
€r0 BOCTUTAMEHEHHIO:

q= Ie‘% +C5s

rae Cy u Co- ko3duumentsl, paBHbie cOOTBETCTBEHHO 34 KBT/M® 1 45 KBT/M.

LLInpuHy npoTHBONOXKApHOTrO Gapbepa (L, M), MCXOA M3 YCTaHOBJIEHHBIX 3aKO-
HOMEPHOCTEH pacripeaieieHHs NOTOKOB H3TYYeHMs OT MPOTIKEHHOrO MIOCKOro Ter-
JI0BOTO (PPOHTA B 3aBHCHMOCTH OT €ro0 BbICOTHI (A, M) npu GUKCHPOBAHKOI U onpee-
JICHHOM 110 (2) BeJIHYMHE KPHTHUECKOI TenioBoii Harpy3kH (g, kBt/m?) a1s iasemuoro
FOPIOYEro MaTepHana, npe/ularaeTcs pacCYHTLIBATH 110 CleAyioLei Gopmy.e:

A-A

L=l+;“,h_,.,f,,,,+ Ay, g <40 kBT/M’, (3)

10 < w <300, 2)

rae Ay, A, By, B; — k0dppUUHEHTHI, 3aBUCALLHE OT BBICOTHI TEMIOBOIO (ponTa
(h, M), npuBeaeHHbIE B Tabauue 1.

3HaYeHHS WHPHHBI M TEMIEPATYPBI TEMIOBOTO (PPOHTA NpU pacyerTe WHPHHbI
MPOTHBOMOXAPHOTO bapbepa NMpUHATHI cooTBeTcTBEHHO 10M 1 1070 K. Jlanubie
3HAUCHHA ONpEele/ieHbl Ha OCHOBAHMM MPOBEAEHHBIX HATYPHBIX IKCTIEPHMEHTOB,
YBe/IHueHHE WHPHHBI TENJIOBOrO (poHTa cBepX 10 M, PaBHO Kak M BHICOTHI cBepX
3 M, NepecTaeT CyIeCTBEHHO CKa3bIBATLCA HA 3HAYEHUAX TerUIOBOI Harpy3kH Ha 06-
Jly4aeMoM NnoBEpXHOCTH.
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Tabanua | — Kosppuumentsl ans sbipaxkenns (3)

h, M A, M Aoy M By, kBt/™M" | B,, kBT/M"
| 51,1 0,6 -16,0 9.1
1,5 88.0 -0,1 -33.8 149
2 40.8 -1,3 -26.4 21,1
2.5 46,8 2.4 39.9 35.0
3 32,1 -13,7 -6,0 56,9

ANNPOKCHMALIAS IKCNEPHMEHTAIbHBIX JaHHbBIX, MOMYYEHHbIX MPH HCCeaoBa-
HHH BOCIJIAMEHAEMOCTH HA3eMHOI0 roploYero MarepHaia XBOMHBIX HacaxaeHHH,
TIO3BOJIWIIA BBISBUTH CJIC/YIOLLYIO 3aBHCHMOCTb BPEMEHH BOCILIaMEHEHHs (7, ¢) OT
BIQKHOCTH Matephana (w, %) W BO3AelCTBYIOLIeH Ha HEro TEIUIOBOH Harpy3KH
(g, kB1/™?):

0.35
w

t=A4y—, 4)
q

rae A, — kodpduument, pausiii 1,2-107 ¢-kB1*/m®.

[lpu 3TOM 3HaueHHe MIOTHOCTH JIYMHCTOTO TENJIOBOTO TMOTOKA B (4) NO/DKHO
ObiTh Gonblue THGO PaBHO KPHTHYECKOMY 3HAYEHHIO, COOTBETCTBYIOLEMY OnpeAe-
JICHHOI# BJIQXKHOCTH ropioYero Matepuana.

[Tpn HEBO3MOXKHOCTH OTIEPATHBHOTO BBEGHHA CHII U CPEJICTB /LIS JIMKBHAAIMH
f0’kapa B TE4EHHE BPEMEHH, HE MPEBbILIAIOLIEM NOyYeHHOe 10 (4) 3HaueHue, npo-
THBOTIOKAPHBIA Oapbep HE BBINOJHMT CBOEH 3aWMTHON (yHKuMH. OueBnaHo, YTO
AN1S ONpeNeTIeHUs I0CTaTOUHOM LIHPHHbLI Gapbepa KPHTHYECKOE 3HAYEHHE MIOTHOCTH
JIYYHCTOrO TEMJIOBOrO MOTOKA, YCTaHOBJIEHHOe Mo (opmyne (2), He06xomiM°
yMeHbuHTh. [Ipe/utaraeTcs 3uaueHHe Ten0BOH HArpy3KH YMEHbIUIHTh HA 5 KBT/M,
KaK 3T0 Je1aeTcs NpH OnpeesieHnH BOCIUIAMEHAEMOCTH CTPOUTENIBbHBIX MaTepHanoB,
H BHOBb 110 (3) paccuntath GOMBIIYIO WHPHHY NpenaTCTBHA. B 1aHHOM ciayqae Bpe-
M5 3aLHMTHOrO NEHCTBHA Oapbepa He yCTaHABJIMBAETCS B BHIY CO31aHMA ycaoBiii,
HCKIOYAIOLIMX BO3MOXKHOCTh BOCIIIAMEHEHHS HAMOYBEHHOIO MOKPOBA OT NPUHATOH
TEIJIOBOH Harpy3Ku.

PesynbTathl pacyera no paspabotanHoii Metoamnke 6e3 MPUBSA3KH KO BpemeHH
TEMUIOBOTO BO3NEHCTBHA NMO3BOMSIOT CIENaTh BBIBOL O TOM, YTO B YCIOBHSAX 3acyXil €
BJIKHOCTBIO roproyero marepuana okono 10 % ana orpanuyenns pacnpoctpaneyHs
CHJIBHBIX HH30BBIX M0KapoB C BHICOTOH (ppoHTa 2-3 M noTpebylOTCS MHHEpanu3O-
BaHHbIE MOJIOCH! IUWHPHHOM 45 M.

JloCTOBEPHOCTH pacyeTa WHPHHBI MUHEPAITH30BAHHBIX M10J10C M0 dopmyae (3)
NOATBEPHKAAETCS COIIACOBAHHEM PE3yJIbTAaTOB pacyeTa C JAHHBIMH HATYPHBIX JKC-
NMEPUMEHTOB. PacxoxeHHe IaHHbIX TEOPHH H IKCIEPUMEHTa He npeBbimaet 10 %,

B 3akmounTensHoil yacTH 4eTBepToii riasbi NpHUBEJICHbI PEeKOMEHaalHu 10
CO3IaHHIO MPOTHBOMNOKAPHBIX OaPHEPOB JIECHBIX HH30BBIX MOKAPOB WHPHHOMN 4—5 M
C OLCHKOH IKOHOMHYECKOH 11€1€CO000Pa3HOCTH Npe/iaraeMbiX MEPOTIPUATHIA.
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3AKJIIOYEHHUE

OcHoBHbIE HAYYHBIE PE3YILTATHI AHCCEPTALHMN:

I. B ycnoBusx 3acyuutuBoii norosl cyuectsyiouas B Pecny6imke benapych
CHCTEMa MHHEPAIM30BaHHbIX MOJIOC HE CIOCOOCTBYET OrPAHHYEHHIO PacnpoCTpaHe-
HHA CHIIBHBIX HU30BBIX MOXKapPOB € BbICOTOM (poHTa niamenu Gonee 1,5 m. Jlis or-
PaHHY€HMs PaCNIPOCTPAHEHHS JIECHBIX HH30BbIX MOKAPOB TPEOYETCS NOBbIILIEHHE Ha-
ACKHOCTH CHCTEMbI 3ALUMTHBIX MOJIOC, KOTOPbIE CMOCOGHBI OCIAGMATH TEMJIOBYIO Ha-
PY3Ky Ha Ha3eMHbIii rOPIOHIi MaTepHal Npu yBeJUYEHHH HX WHpHHLI [1, 2, 3, 4, 6,
8,9, 16, 18, 19, 20, 26, 27, 29].

2. MeTosamu 3a1aHHOIO CTAMOHAPHOTO TENJIOBOTO NOTOKA W Ka/lOpHMETPHH
YCTaHOBJIEHO, YTO TEIUIONPOBOAHOCTD H y/€1bHAA TENJOEMKOCTh HAMOYBEHHOIO MO~
KpOBa XBO#HBIX HacaxIeHWii Haxoastcs B npeaenax 0,05-0,2 Bt/(M'K) u 1300-
3500 x/(xkr-K) npu TMRMuHBIX 3HaueHuax BaakzoctH (10-300 %) ¥ MIOTHOCTH
(50-300 kr/™’). Venaxuenne MaTepHajla KOJIM4ECTBEHHO TPaHC(HOPMHPYET ero Tern-
NOQHU3NYECKHE XAPAKTEPUCTHKH K 3HAYECHWSAM BO3JYLIHO-CYXOH apeBecHHbl. [Ipu
HU3KHX YPOBHAX BAAKHOCTH 10-20 % n mwiotHocTn 50-300 kr/M’ noseaenue Tensio-
MPOBOJAHOCTH MXa M JIMIIAHHWKA YIOBIETBOPHTEILHO COTNIACYETCSA C PacueToM JUis
TpeX(asHoi CHCTEMBI B NPETIONOKEHHH ACHCTBHS NIEPKONALMOHHBIX MEXaHH3MOB H
CJIOHCTOTO PacnpeeieHHs KOMIOHEHT Cpe/ibl NapasiebHO NOToKy Tenna. Criocod-
HOCTb MXa, TMIIAHHHUKA H ONAZa XBOH K HAKOIUICHHIO YHEPIHH KOPPEUPYET C npe-
CTaBICHHAMM 00 AIIHTHBHOCTH BHYTPeHHel IHEpruu reTepodasHoi CHCTEMB, y KO-
TOPOH OJHA W3 KOMMOHEHT (BN1ara) ¢ Haubosee BBICOKOH yIEIBHON TEIUIOEMKOCTBIO
3aMeLIacT JBe OCTAIbHbIC (BO3AYX, TBEPAbIH OCTATOK), HMEIOLLHE TEILIOEMKOCTb CO-
OTBETCTBEHHO B 4,2 M 2,7 pa3a MeHbIIE TeNJIOEMKOCTH BO/IbI, 4TO MPHBOANT K HACHI-
LWCHHIO TEMJIOEMKOCTH JTOH CHCTEMbI C YBE/IHYEHHEM [0JM BOIBI B MaTepuasne
[7,12,21,22,23].

3. B pesynbTate npoBeeHHbIX NaGOPAaTOPHBIX HCCACIOBAHMIH M YHCIEHHOO
MOIEIMPOBAHHA MPOLIECCA HECTALHOHAPHOTO TETLIONEPEHOCa Yepe3 CIOH Ha3eMHOro
FOpIoYero Marephaiia ¢ y4eTOM ero BHAA M COCTaBa YCTAHOBJICHBI 3aKOHOMEPHOCTH
(opMHpOBaHHSA TEMNEPATYPHOTO MOAS BO BPEMEHH H 110 TO/LUMHE Mmarepuana rnpH no-
TJIOLIEHHH €T0 JIHLEBOH IPaHbIO MOTOKOB M3Ty4eHHs. B 4acTHOCTH, BBISBIEHO, 4TO
YCJIOBHE TETUIOH3ONIALMH THUTBHOH MPaHH HarouBEeHHOrO MOKPOBa TONMUMHON 1-7 cMm
BBIMOIHAETCS B TEYEHHE NEPBbIX ABYX MUHYT TEILIOBOrO BO3ACHCTBHS C PaCXOKIAEHH-
€M IKCMEPHUMEHTAILHBIX H PACYETHBIX JaHHbIX He Gonee 10 %. Jns cos ApeBecuHsl
COCHbI BIKHOCTBIO 1040 % M TOMUMHOM 3-4 CM YCI0BHE TEMIOH30MALMM THLTBHOM
FPaHH BBITIONHACTCA B TEYCHHWE MEPBBIX 4 MHH. BO3/EHCTBHSA JIyYHCTOrO TEMJIOBOrO
noToka mwioTHOCTHI0 10-30 kBT/M’, Tlpu BpeMeHH 00yuenus cpbime 10 MHH. CHTya-
LIS OTBEYAET OTKPBITOH CHCTEME, KOT/1a KOJIMYECTBO NOCTYNaloedi B 30Hy pasorpesa
W OTBOIMMOI U3 Hee SHepriH BhipaBHuBaetcs [9, 10, 11, 12, 23, 24, 25, 30].
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4. Tlo pesynbTaTaM HaTYpHOrO MOEJHPOBAHHS JIECHOrO HH30BOTO MOXKapa
YCTaHOBJICHO, YTO Temmeparypa (akesa rIaMEHH MOCJIe YCTAaHOBUBLIETOCH TOPEHUS
HarMo4BEHHOIO MOKPOBA XBOWHBIX HACAK/CHHWI B COCTaBe MXa, JIMLIANHKKa, onaaa
XBOH H JIHCTBbI, MEJIKMX JApeBECHBIX (parmeHToB nocturaer 1070 K, 4ro Huke TeM-
nepatypbl ropenus apeBecHHbl. 10 naHHBIM 3KCMIEPUMEHTa M pacueTa MpOCTPaHCT-
BEHHOIO pacrpesie/ieHHs MOTOKOB H3JIy4eHHs, TenioBoil (QPOHT wHpHHOH 10 M H
BBICOTOH 3 M ABJACTCA ONTHMAIbHBIM MPH MOIENHPOBAHUM BO3MOKHOMN TErIOBOMH
Harpy3Kkn B 30HE CHJILHOrO HH30BOTO M0XKapa; AaibHeiflliee yBElIHYeHHE pa3MepoB
OTHEHHOTO (PPOHTA MEPECTAET CYIIECTBEHHO CKa3bIBATHCA HA IUIOTHOCTH Jy4HCTOIO
TEMJI0BOro notoka. [losyueHHble aHATHTHYECKHE PeLieHUs I PachpeieeHus 1o-
TOKOB M3JIy4€HHsl OT MUIOCKOrO, WHIHHAPUYECKOrO H KPYIJIOro u3jydareneil B npH-
MEHCHHH K CHTYALIHH JIECHOTO M0Xapa CBUIETE/ILCTBYIOT, B YaCTHOCTH, YTO IUIOCKHI
(poHT wmpHHO¥H 10 M 1 BbICOTOH 1,5 M cO3aaeT TeMIOBOH NOTOK MIOTHOCTBIO 10—
35 kB1/m’ Ha paccrosiHum 1-5 m, a ans (poHTa GonbLUeH BLICOTHI TEMUIOBAs HArpYy3Ka
nocturaet 40-60 kBT/M’, 4TO 3HAYHTENBHO NPEBbILIAET YPOBHH TEMJIOBOI CTOMKO-
CTH JIECHOWH pacTHTEbHOCTH [6, 8, 9, 13, 18, 19, 20, 26].

5. YcraHoB/eHbl YCIOBHA BOCIUIAMEHEHHS HA3eMHOTO ropio¥ero marephana
XBOWHBIX HACAK/ICHHH B COCTaBE MXa, JIMIIANHKUKA, ONajaa XBOU B 3aBHCUMOCTH OT €ro
MJIOTHOCTH, BJIQXHOCTH M TOJILIMHEI NPH BO3JIEHCTBHH TEIUIOBOIO M3JyYeHHS JIECHOIO
noxapa. B 4acTHOCTH, Npu BpeMEeHH TEIUIOBOrO BO3AEHCTBHA 2-4 MHH. 3HAaueHHe
MUIOTHOCTH TEIUIOBOIO MOTOKA, MPHBOAALIEr0 K BOCIUIAMEHEHHIO HAMOYBEHHOrO M0-
KpoBa BI@XHOCTHIO 10 %, cocrasnser 20 KBT/m: YBEJIHYEHHE CONEPIKAHUA BJaru B
marepuaie B 4 pa3a NPHBOAMT K BO3PACTaAHMIO KPUTHYECKOIO 3HAYEHHMA IUIOTHOCTH
TETJIOBOrO NOTOKA B 2 pa3a. YpoBeHb TEIUIOBO# Harpy3ku B 15 kBT/M’ He3aBHCHMO OT
NPOAOKHTENLHOCTH €€ BO3ICHCTBHSA ABIACTCA JOMYCTHMbIM JUISi HA3EMHOTO rOploYe-
ro MatepHasia XBOMHBIX HacaxaeHwuit [3, 5,9, 12, 16, 17, 23, 26, 28, 29].

6. Ha OCHOBaHHM YCTaHOBJICHHOTO MPOCTPAHCTBEHHOrO PAcrpeeneHus MoTo-
KOB HM3JIy4Y€HHA OT MPOTHKEHHBbIX TEMIOBBIX MCTOMHWKOB H BBIABJIEHHBIX YCJIOBHIi
BOCIUTAMEHEHHA HANO4BEHHOTO MOKPOBAa XBOHHbIX HacaX/AeHHii paspaboTaHa MeTOaH-
Ka pacyera WHPHHbLI MPOTHBONOKAPHBIX OapbePOB W BPEMEHH HX 3aLIMTHOIO JEHCT-
BHA. MeToauka MOXeT ObiTh MPHMEHeHa /IS MOBBILIEHHS HAIEKHOCTH GapbepoB B
YCJIOBHAX aHOMAIbHO 3aCyLIMBOM MOrojbl. B 4acTHOCTH, 1S XapaKTepHbIX MO Mpo-
TAXKEHHOCTH M TEMINEPaType OrHeBbIX (PPOHTOB BLICOTOH 10 1,5 M ¥ WHPHHO# 0T 10 M
TpebyroTes GesonacHbie paccToAHHA OT 3,2 M NPH YCJIOBHH OTCYTCTBHSA OIPaHHYECHHS
M0 BPEMEHH 3aLUMTHOrO AeHCTBHsA Gapbepa. B ciyuae CHIbHBIX HH30BBIX MOXapoB C
BBICOTOH (ppoHTa 2-3 M WIMPHHA NPOTHBONOKAPHOTO Gapbepa Bo3pacTaeT 10 4-5 M,
YTO MO3BOJIACT MPEAOTBPATHTH BOCILIAMEHEHHS HAMOYBEHHOTO MOKPOBA C COAEpkKa-
HHeM Biark He MeHee 10 % [3, 5,6, 8,9, 12, 14, 15, 16, 17, 18, 19, 23, 26, 28, 29].



Pexkomenaauuu no NPAKTHYECKOMY HCIIOJIb30BAHHIO pe3yjbTarTroB:

1. Pesynbrarthl AMCCEPTAUMOHHBIX MCCIIENOBAHHIT BHEAPEHDI B NIPAKTHYECKYIO
AEATENLHOCTH PECITyOINKaHCKOTO YHHTAapHOTO NpeanpuaTus «Bearunponecy u npu-
MEHEHBbI NPH Pa3paboTke reHepaibHbIX MUIAHOB MPOTHBONOXKAPHOrO 0GYCTPOICTBA H
TEXHHYECKHX MPOEKTOB NPOTHBONOXAPHOIO YCTPOiicTBa JiecHoro ponaa PecryGau-
ku benapyce. [Momyuennbie pesynbratsl GyayT HCNONB30BaHbI NpH BHECEHHUH H3Me-
HEHMil W JIOTIONIHEHMI B AeHCTBYIOIMI TEXHHYECKMH HOPMAaTHBHBIH NpaBoBO akT
M0 MPOTHBONOXapHOMY 00ycTpoiicTBy necHoro ¢ouaa PecryGamku bBenapycs:
TKIT 193-2009 «IlpaBuna NpoTHBONOXApHOTO 0BYCTPONCTBA JECOB PecnyGnnku
Benapych», yTBepKIEHHble NOCTAHOBICHHEM MMUHHCTEPCTBA JIECHOrO XO3sHCTBA
Pecny6auku Benapycs ot 5 asrycra 2009 r. Ne 24,

2. PesynbTaThl AMCCEPTAUMOHHBIX HCCIEI0BAHHIT BHEIPEHBI B NPAKTHYECKYIO
ACATENBHOCTb YETBIPEX IOCYNAPCTBEHHBIX JIECOXO3ANHCTBEHHBIX yupexaennii: «Cra-
POIOPOKCKHI N1ecx03», «bepesunckuii necxo3», «OKTAOpseKkHit ecxo3» u «Kamuu-
KOBHUCKHIi JIECX03), OTHECEHHBIX M0 YC/IOBUAM BO3HHKHOBEHHS M PaCTIPOCTPAHEHHS
JIECHBIX MOKAPOB K Haubo1ee OMacHOMY NeEpBOMY JIECOTIOKAPHOMY NOSCY H HCTIONb-
30BaHbl NPH MOJCPHU3ALIMH CYLIECTBYIOIMX CPEACTB NACCHBHOI 3aLINTHI Jieca.

3. PesynbraThl AMCCEPTAUMOHHBIX HCCNEI0BAHHIT MOTYT GbITh HCIIONB30BAHBI
OpraHamMi W noOApasAe/CHUAMH N0 upe3BblYaifHbLIM cHTyaunsm Pecrny6auku Bena-
Pych A1 0G0CHOBaHHS HEOGXOAMMOTO M JOCTATOYHOTO PACCTOAHHS OT IPAHMIL 3a-
CTPOHKH HACEJCHHBIX MYHKTOB, 3aHUH W COOPYKEHHH MPOMBIILIEHHBIX npeanpu-
ATHH, 3aropOIHBIX YYPEXKACHHIH 31PaBOOXPAHEHHS, OTABIXA M T. . IO TPAHHLL Jiec-
HbIX MaccHBOB. [Toy4eHHbIe pe3ynbTaThl BHEIPEHBI B MPAKTHYECKYIO AESTEIHOCTD
Crapoaopoxckoro POUC,

4. Pe3ynbTaThl AMCCEPTALMOHHBIX HCC/EIOBAHMIT MOTYT GbITh HCTIONB30BAHBI
B yueOHOM npouecce yupexaeHuii o6pazoBaHus, OCYIECTBISIOUIMX NOArOTOBKY
CNELHMATHCTOB HHKEHEPHOTO U CEIbCKOXO3AHCTBEHHOrO Mpoduis, a Takxke CyOobek-
TaMH XO3SHCTBOBaHHS, OCYIIECTBISIOUIMAMH JIECOMNOIb30BAHHE. [Tonyuennsle pe-
3yJITaThi HCTIONB3YIOTCA B yupekaeHHH oOpasosanus «benopycckuii rocy sapcTses-
HbI TEXHOJIOTHYECKHIT YHUBEPCHTET N0 cneumanbHOCTH «JlecHoe XO3AHCTBOY npu
H3yYeHHH y4eGHON AMCcUMInHE! «JlecHas MUPOIOTHS ¢ OCHOBAMH PAaXHOIKONOTHHY.
MeTozauka pacyeta napaMeTpoB MPOTHBOMOKAPHBIX GapbepoB BHeIpeHa B yueOHbIit
MPOLECC TOCYAapCTBEHHOIO yupexkaeHus o0pa3oBanus «KOMaHIHO-HHKEHEPHBDIH
HHCTHTYT» MYC PecryGuku Benapycs. Kpome Toro, nosnyuenssie pe3yabTaThl MO-
YT ObITb HCMIOIB30BAHBI NPU BBHITIONHEHUH HAYYHbIX HCCIEIO0BAHHMI B 06ACTH 3a-
LUHTBI HACEICHUA ¥ TEPPUTOPHIE OT ONACHbIX (HaKTOPOB MoKapa.
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PE3IOME

) TIomau IMasen HukonaeBuy
BocruiaMeHseMocTh Ha3eMHOTO roproYero MaTepHalia XBOHHbIX HacaX1eHHi
NpH BO3EHCTBAH TEIUIOBOIO M3Jy4YEeHHs JIECHOTO MoXapa

Knwouesbie ¢/10Ba: 1ecHOI Ha3eMHbIi ropioumii Matepua, Teriodpusnueckue
XapaKTePUCTHKH, PPOHT TIaMEHH, JTyYHCTHIi TENIOBOI TMOTOK, BOCI/IAMEHAEMOCTS,
NPOTHBONOXapHBbIi Gapbep.

Lean paboThi — BHISABIECHHE 3aKOHOMEPHOCTEH BO3AEHCTBHSA TENJIOBOrO H3Ny-
YEHHA JIECHOTO ToXapa Ha Ha3eMHblil roplo4Hii MaTepua XBOMHBIX HAaCaKIAECHUI M
YCTAQHOBJICHHE ONTHMAIbHBIX YCIOBHI ()YHKUMOHUPOBAHHUA TMPOTHBOMNOMKAPHBIX
Oapbepos.

Metoas! neeaenopanns. O6ias KoHuUenuMs paboTh NpeaycMaTpHBaia cove-
TAHHE TEOPETHYECKHX W SKCMEPHMEHTAIbHbIX METONOB HWCCJIE0BaHHMs Mpolecca
BO3/1€ACTBHSA Ha HANIOYBEHHBIH IMOKPOB XBOHHBIX HACAXKIEHHI JIyYHCTOTO TEMJIOBOro
MOTOKA, BKJIIOYas MPOBE/ICHHE HATYPHOTO IKCTIEPHMEHTA. '

Moayuennbie pe3yabTaThl, HX HOBH3HA. OnpesesneHs! TenopHU3nIecKHe Xa-
PAKTEPHCTHKH HA3€MHOI0 ropioYero MarepHalla XBOHHBIX HaCaXIEHHI B 3aBHCHMO-
CTH OT €ro MUIOTHOCTH M BJIAXKHOCTH. Y CTAHOBJIEHBI 3aKOHOMEPHOCTH (POPMHPOBAHHUS
TEMIIEPaTypHOro MNoJis B CJI0€ HANOYBEHHOrO MOKPOBA Pa3MYHOMN MJIOTHOCTH, BJIaX-
HOCTH W TOJILIMHBI B 3aBHCHMOCTH OT TUIOTHOCTH H NMPOAOJIKHUTENLHOCTH BO3JAEHCT-
BHs JIYYHCTOIO TEIUIOBOrO MNOTOKA. BhIAB/ICHbI 3aKOHOMEPHOCTH NMPOCTPAHCTBEHHOIO
pacnpeaeneHus JIy4HCTOro TEMIOBOro NOToKa OT MPOTHKEHHBIX TEMIOBbIX HCTOYHH-
k0B. CHopMyIHPOBaHBI NMPHHLIMMBI TEPMHYECKOH CTOHKOCTH HAMOYBEHHOTO NMOKPOBa
XBOWMHbIX ~HacaxaeHwi. Pa3paboraHa MeToaWka pacuera NPOCTPAHCTBEHHO-
BPEMEHHBIX NapaMeTPOB NPOTHBOMNOKAPHbLIX GapbEPOB JIECHBIX HH30BbIX MOXKAPOB.

PekomeHaalny Nno HCnoib30BaHHI0. Pe3ylbTaTsl AMCCEPTALMOHHBIX HCCIe-
JI0BaHH# MOTYT ObITh HCMOIB30BAHbI NPH pa3paboTKe MEPONPHATHIT 3ALIUTHLI OT BO3-
AEHCTBHS TEMIOBOTO H3Iy4EHHUs JIECHOTO MOKAPOB H ONTUMH3ALHH CHCTEMBI TPOTH-
BOMOKapHOro obycTpoiicTBa necHoro ¢oHaa benapycu nis ycioBuii NOBbILEHHOM
MOXapHO#H OMacHOCTH.

Ob6aacte npumenenns. IOpuanyeckue NWLA, BEAyWME JECHOE XO3AHCTBO,
OpraHbl H MOAPA3/e/IeHHs MO YPE3BbIYaiiHbIM CHTYalHMSM, NMPOEKTHbIE W HAy4YHO-
HCCJIe/10BAaTE/IbCKHE OPTraHHU3aLMH, YUPEXKIECHHS BbICIIETO 00pa3oBaHUA.
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P33IOMD

I'omau lNasen Mikanaesiy
Y3rapanHe HazeMHara rapyyara MaTapbisuly XBOIHBIX HacaLKIHHAY
Npbl Y3A3€SHHI LEMNIaBOra BbINPAMEHbBaHHA JICHOra naxapy

KawouaBbisi c10BbI: JIACHBI HA3eMHBI rapyubl MaTIpbis, ueniadizivHbis
XapaKTappiCThIKi, (POHT TMOABIMA, TNPAMEHHbl LEMJaBbl NATOK, Y3rapaHke,
npouinaxapHsi 6ap’ep.

Mita paboTbi — BbiAyieHHE 3aKaHAMEpPHACUAY Y3I3€SHHS LEMIaBOra
BbINPAMEHbBAHHSA NaXapy Ha HA3eMHbl rapydbl MaTIPIAN XBOHHBIX HACAIKIHHAY i
BBI3HAYIHHE ANThIMATLHBIX YMOY (yHKUbIAHIpaBaHHA NpoLinakapHbix 6ap’epay.

Metaabl nacnenasanns. AryibHas KauLONUbIS paGoThi npanyrieksana
CRATy49HHE TIAPITHIYHBIX | IKCTIEPhIMEHTANBHBIX METAay AAc/eaBaHHs MpaLdCy
y313eAHHA Ha HarneGaBbl NOKPbIY XBOWHHBIX HACA/KIHHAY NpaMeHHAra LenaBora
NaToKy, yK/I04aloybl NPaBsA3eHHE HATYPHATA IKCIEPBIMEHTY.

ATpbIMaHbISl  PI3yAbTaTBI, iX HaBi3Ha. BeisHauansl  uennadiziunbis
XapaKTapbiCTbIKi Ha3eMHara rapydara MaTapbisly XBOHHBIX HAaCaluKIHHAY ¥
3alieKHacUl an Aro  WYbLTBHACUI i BiNbroTHacwi. BeiayneHsl 3akasamepHacui
(apmipaBanns TOMnepatypHara mnons ¥ cnai HarneGasara MOKpbIBA PO3HaM
WYbLILHACLL, BiIbrOTHACL | TayWubIHI ¥ 3aeXKHAcLi aa WYbLIbHACL i npausriacii
Y313esHHA  npamMeHHara  LeMUiaBora  Natoky.  BuisiynieHbi 3aKaHamepHacLli
npacTopasara pasMepKaBaHHs NpaMeHHara UeruIaBora natoky aj npausribiX Lensia-
BBIX KpbiHil. ChapmyipaBanbl NpbiHUING! TIPMiuHail TpbiBasacui HaraeGasara no-
KpbiBa XBOHHBIX HAcaKIHHAY. PacmpauaBana Metoabika pasniky npacropasa-
HacaBbiX MapameTpay NpouinaxkapHbix 6ap’epay NSCHBIX Hi3aBbIX Nakapay.

Pikamennaubii  na  BbikapbicTanwi.  Pasyabtarel JbICePTaLbIHHBIX
JlacjielaBaHHAY MOrylb Obilb BbIKAPBICTAHbI MPbI PACpaloyilbl Mepanpl;lemcraay
abapoHbl ajl y3/3¢sHHA LEMIaBOra BhINPAMEHbBAHHS JIICHOTA NaXKapy i ‘anTbiMizalpii
CiCTOMbI Cynpaubnakaphara ynankaBanus ascHora gowuny Benapyci ans'ymoy na-
BblLUAHAMH naXkapHaii HebsceKi.

Fajina BeikapsicTanns. OpbiabuHbia acobbl, AKis BAAYUL NACHYIO racna-
AapKy, OpraHbi i Maapasi3afeHHi na HaA3BbIYANHBIX CiTyaUbIAX, NPAEKTHBIS i
HaBYKOBa-/Jac/e4bis apraHisalibli, yCTAHOBBI BbIWIHLIAN axyKaubli.
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SUMMARY

Goman Pavel Nikolaevich
Inflammability of conifer plantations soil combustible material exposed
to radiant heat flux of forest fire

Key words: forest soil combustible material, thermal characteristics, flame
front, radiant heat flux, inflammability, fire barrier.

Aim of the research — identification of regularity of thermal radiation effects
of forest fire on combustible soil layer of coniferous plantations material and the de-
termination of optimal functioning conditions on fire barriers.

Methods of analysis. The general concept of the research combines theoretical
and experimental methods for studying the impact of radiant energy flux on soil con-
ifer plantations cover, including a full-scale experiment.

Obtained results and their novelty. Thermal characteristics of combustible
soil layer of coniferous plantations depending on its density and moisture are deter-
mined. The regularities of the formation of temperature field in the top layer of forest
soil material having different density, moisture content and thickness depending on
density and influence duration of radiant flux are revealed. The regularities of spatial
distribution of radiant energy flux coming from lengthy heat sources are revealed.
The principles of thermal resistance of soil conifer plantations cover are formulated.
The method for evaluating space-time parameters of fire barriers is elaborated.

Guidance for use. The results of the research can be used in the formation of
protection measures against influence of thermal radiation of forest fires and ensuring
of fire prevention system of forest resources of the Republic of Belarus for conditions
of increased fire danger.

Field of application. Juridical persons engaged in forestry, the bodies and de-
partments of emergencies, design and research organizations, higher educational es-
tablishments. /
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