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JIOKTOp TEXHIYHUX HayK, CTapIIMii HAYKOBHUU CHIBPOOITHUK
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3AT'AJIBHA XAPAKTEPUCTHUKA POBOTHU

AKTyajIbHiCTh TemH. Pe3ynmbTaTvi aHamizy CTAaTUCTUYHMX JAHUX CBITOBOTO Ta
BITYM3HAHOIO I[OCBiI[y 3 TIUTaHb 3a0€e3MCUeHHS TTOYKEKHOI OE3IEeKH JIICIB, 30KpeMa CBI4aTh,
1o y 2014 pomi Tuteku B Pocii BigOysoch 16865, HOJIBH.[I 4685, aB YKpa'l'Hi MTOHAT 2 THC.
JICOBUX TIOXKEXK, SIKI TPU3BENH JIO 3HAYHMX MaTeplaibHUX Ta €KOJOIrYHuX 30uTKiB. [lpu
L(bOMY 3HMILYETHCS JICOBHHA (hOHJ, 3aBIArOTBCs 30WTKH Wit (ropH, dayHu Ta Giochepu.
Takok TPOSIBOM HEOE3MEYHOTO YMHHUKA JICOBUX TOXKEK € BUKWAA TAPHUKOBHX Ta3iB.
Tinskn BrponoBxk 2014 poky ix obcsr B YKpaiHi JOCAT TAKAX 3HAYCHB: BYTJICKUCIIOIO rasy
342,02; gamHOTO rasy 23.32; MCTaHy 1,02; okcumip azoty 0,65 THC. TOHH BiIIOBIIHO.
HaitMactirrabHimm TicoBi HOKexi KITaCU(IKYIOThCS K HAI3BUYANHI CHUTYaIlll TMPHUPOIHOTO
Xapakrepy.

[MoxkexxHy HeOe3neKy JiciB, 30KpeMa 1 XBOWHuUX, nociimkyBam E. C. Apuubarnes,
O.T". ba6iy, A. JI. Bakypos, O. M. I'pumin, E. M. T'ynina, I'. A. Joppep, C. 1. dyma-T'yaum,
B. M. Edimenxo, A. B. 3axapeBuy, C. B. 3i011es, E. B. Kones, A. J1. Ky3uk,
H. II. KypOarcekuii, 1. C. Menexos, B.I'. Hecrepos, C. A. Ilonocunos, B. €. Ceupunenxo,
M. A. CodpponoB, O. A. Tapacenko, A. U. [lIsunenko, F.A. Albini,  Van Wagner,
R. O. Weber, W.H.Frandsen, R.C.Rothermel, W.R. Stevens, R.Szczygiet Ta inmi.
OcHOBHY yBary B iX JOCIIKEHHSX MPUIUIEHO (PI3MKO-XIMIYHUM BJIACTUBOCTSAM JIEPEB Ta 1X
KOMITOHEHTIB, TTapaMeTpaMm 3aiiMaHHs, SKi BIUTMBAIOTh Ha OMaJl Ta MiJICTUIKY, CAMO3aiMaHHIO,
TOPIHHIO ENEMEHTIB JCPeBa; MpOLECcaM MOMMPEHHS MOIYM'sl JICOBOKO MiACTHIKOIO Ta
KPOHAMU JICPCB; BIUIMBAM HA MOXKCKHY HEOESNCKY PISHOMAHITHMX MPHPOJHHX Ta
AHTPONOreHHMX (DAKTOPIB, TAKUX SIK PeIbed) MICUEBOCTI, KIIMATHYHO-TIOTOIHI YMOBH Ta
JIFOZICbKa JUSITBHICTB TOILO. [IpoTe B ix poOoTax He JOCTATHBO BUCBITICHO MHTAHHS [POLECIB
dbopMyBaHHST TIOKEKHOI HEOE3NMEKH COCHOBHMX MOJIOJHSKIB JICOBOTO (oHIY YKpainu, a
TaKOX BIUTMBY YNHHHUKIB Ha MPOIIECH BUHUKHEHHS Ta MOIMPEHHS B HUX TIOXKEK.

Po3kputtsi 0coONMMBOCTEN BIUIMBY YMHHUKIB Ha TIOXKEXKHY HEOE3MEKYy COCHOBHMX
MOJIOZIHSIKIB JICOBOTO (OHIY YKpaiHM € BaKIMBHM HAYKOBHM  3aBIAHHSM, poaB’ﬂsaHHﬂ
SIKOTO CTBOPHTB IEPETYMOBH ITiIBUILCHHS S(EKTHBHOCTI 30€3MCUCHHS IOXKEHKHOI OC3MeKH B
MOJIO/IUX COCHOBHX JlicaxX YKpaiHu.

3B’5130K po0OTH 3 HAYKOBMMH NporpaMamMu, IUIaHaMu, Temamu. PoGota
BUKOHYBaJIach BiINMOBIMHO 10 Konuenmii JlepskaBHOI HUTBOBOI COILIAIBHOI MPOrpamMu
3a0e3reueHHs oKexHoi 0e3rexu Ha 2012—2015 p.p., cxBaneHoi PO3NOPSAKEHHAM Kabinety
MiHicTpiB Ykpainu Bix 29.12.2010 poky Ne 2348; JlepskaBHOI ITBOBOT COIIATBHOI IPOTpaMu
3a0e3reueHHs moxexkHoi Oe3nexku Ha 2012—2015 p.p., 3aTBepmkeHoi moctaHoBoro KaliHery
MiHicTpiB Ykpaiau Bix 27.06.2012 Ne 590 min yac BUKOHAHHS HAYKOBO-JOCIITHOI pOOOTH Y
JIbBIBCBKOMY JIEp>KaBHOMY YHIBEPCHTETI O€3MEKH >KUTTEMISUTBHOCTI 32 JEPXKOIOIKETHOIO
Temoro «IlokexxHa HeOe3rmeka COCHOBUX HACaKEHb Y MOJIOAOMY BIll» (HOMEp Aep>KaBHOL
peectparii 0114U005417), y skii JWCEPTaHT OyB BUKOHABIIEM.

Inest poboTH nossrae y miBUILEHHI €PEKTUBHOCTI 3a0€3MEeUEeHHS TTOKEKHOI Oe3MeKn
B MOJIONIMX COCHOBHUX JIicax YKpaiHW NDISIXOM YJOCKOHAJICHHS METOJIOJIOTIT Ta METOIMKU
OLIIHIOBAaHHS 1X NPHPOAHOI TOXKEKHOI HEOE3MEKH, fKa BpPaXOBYE OCOOJIMBOCTI BILIUBY
YMHHMKIB Ha 11 CTaH.

Mera po6oTH — PO3KPHUTTs OCOOIMBOCTEH BIUIMBY YMHHHKIB HA [IOXKCKHY HEOC3MEKY
COCHOBHMX MOJIOJIHSIKIB JIICOBOTO q)OHILy VYKpaiHu sIK HAyKOBOTO MIAIPYHTS ITiJABUIICHHS
e(EeKTUBHOCTI 3a0€3MeUEHHS 1X MOKEKHOI Oe3MeKH.

3aBaaHHsl JOCHiIuKeHHsl. J[1 JOCATHEHHS IIOCTABIICHOI METH BH3HAUYEHO JI0
PO3B’sI3aHHS HACTYITHI 3aBAAaHHS JIOCTIKEHb:



— 3MIACHATH aHAJI3 CBITOBOI Ta HAIllOHAJILHOI CTATUCTUKH JICOBUX IOXKEXK, a TAKOXK
CYYacCHOTO CTaHy 3a0e3IeUeHHsI MOXKEKHOI OE3MEKH COCHOBHX HACAKEHB JIICOBOTO (POHIY
YKpaiHy Ta BUSIBUTH LIIISIXW MOTO MOKPAIIAHHS;

— OOIpyHTYBaTH Ta anpoOyBaTH 3aCTOCYBaHHS MeTozTy I[leJIBKOMe’Ipll JUTS1 BU3HAYCHHS
BOJIOrOCTi XBOi SIK YMHHHKA BIUIMBY HA IOKA3HUKM ii MOXKEKHOI HEOCMEKH, a TaKOXK
po3pOOHTH MPUCTPIA UL MOCIIDKCHHS 3alMHCTOCTI TBEPAMX TOPIOYMX PCYOBHH Ta
MatepiaiiB 3 BUKOPHCTAHHSM €ICKTPOHArPiBaIbHOTO CIIEMCHTa;

— [IPOBECTH EKCIEPUMEHTAIbHI JIOCTI/PKEHHSI 3 BUSIBICHHSM BIUIMBY YMHHUKIB Ha
MOKA3HUKH TTOXKEKHOI HEOE3MEKH XBOI COCHOBHUX MOJIOJHSKIB B JIAOOPATOPHUX 1 MOJILOBUX
YMOBaX;

— [IPOBECTH EKCHEPUMEHTAIbHI JIOCTI/PKEHHSI 3 BUSIBICHHSM BIUIMBY YMHHUKIB Ha
MPOIIECH BUHMKHEHHSI T MOIITUPEHHS TOPIHHS B MOJIOZIMX COCHOBHX HACA/KCHHSIX;

— MIPOBECTH MaTeMaTHYIHE MOJICTIFOBAHHS TIPOIIECIB 3aiiMaHHsI XBOI COCHHM 3BHUYAHOI Ta
OLIIHUTHA MMOBIPHICTh BUHUKHEHHSI JIICOBOT TOKEXK1 B COCHOBHUX MOJIOJTHSIKAX;

—IPOBECTH KOMIT FOTEPHE MOJICIIIOBaHHA TMPOLIECIB BUHMKHEHHS Ta MOUIMPEHHS
MOKEX COCHOBUX MOJIOIHSIKIB 1 32 OT0 pe3ysbTaraMy YJOCKOHAINTH, a TaKOXK anpoOyBaTu
METOJIOJIOTTO Ta METOJMKY OLIIHIOBAHHS iX MOYKEKHOI HEOE3MEKH.

O0’ekT gociaimkeHb — rmporecu (OpMYBaHHS TOXKEXKHOI HEOE3MEKH COCHOBUX
MOJIO/THSIKIB JTICOBOTO (hOHTY Y KpaiHH.

IIpeamer nocaizkeHb — BIUIMB YMHHUKIB Ha TOXKEXKHY HEOE3NEKYy COCHOBHX
MOJIO/IHSIKIB JIICOBOTO ()OHAY Y KpaiHH.

Merogn pocaimkenb. B poGori Oyno BHUKOPUCTAaHO KOMIUIEKCHHUH —METOJ
JOCITIIKEHHS], SIKUI BKITFOUaB aHaJIi3 1 y3aralbHEHHS] HAyKOBO-TEXHIYHHX JJOCSITHEHD 3 MUTaHb
CYYacCHOTO CTaHy 3a0e3leUeHHs] MOXKEKHOI OE3MEKH JICOBUX HAcCaPKeHb Ha 3eMENTbHUX
JUITHKaX JIicoBoro ¢oHay YKpaiHu; MeTon z[ienLKOMeTpi'l’ JUTA BU3HAYEHHST BOJIOTOCTI XBOI
COCHOBHX HACaPKeHb; METOJ] BU3HAYECHHSI MACOBOTO BMICTY opraH1qH01 piayHy — MPOYKTY
MIPOJTI3y XBOI COCHOBHX HACADKCHb; METOJl BU3HAYCHHSI MACOBOI LIBHMKOCT] BUTOPSIHHS XBOI
COCHOBHX HACAUKCHB; METOIW BH3HAYCHHS TEMIICPATypH 3aiiMaHHs Ta HpOMl)KKy qacy Jio
BMHUKHCHHSI 3aiMaHHs XBOI COCHOBHX MOJIOJIHSIKIB; METOJ BH3HAYCHHS JIHIMHOI IIBHIKOCTI
MOIIMPEHHS] TOXEX1 COCHOBHUX MOJIOJHSKIB Y TMOJbOBUX yMoBaXx. Bomoricte XBOi Yy
7a00paTOpHMX Ta TOJBOBUX YMOBAaX BH3HAYAIM MICIBKOMETPUYHHM METOJOM 3
BUKOPHUCTAHHSM  LM(PPOBOrO BUMIPIOBaYa €MHOCTI Ta BHTOTOBJIEHOTO  IUIOCKOTO
KOHJIHCATOPa, MDK IUIACTUHAMU SIKOTO PO3MIIIyBalM 3pa3ku XBoi. MacoBuii BMiCT
OPraHiYHOI PIITHK — MPOAYKTY IPOII3y XBOi COCHOBUX HACAIDKCHB OLIHFOBAIM LILTIXOM ii
BIJIOKpEMJIEHHS BiJI Macu CYXOIO 3alIIKy mipoJTi30BaHoi XBoi Ta Bomu. JIisi BU3HAYCHHS
TEMITEpaTypy 3aliMaHHs XBOi COCHOBHMX HACA/KCHb Y JIAOOPATOPHUX Ta TOJHOBUX YMOBaX
3aCTOCOBYB&IM 3amareHTOBaHUN «IIpucTpiii juist AOCHKEHHS 3aliMHUCTOCTI TOPHOYOTO
Marepialy 3 BHKOPUCTAHHSIM  €JICKTPOHArpPIBAJILHOTO  elieMeHTa». KoM torepHe
MOJICITIOBAHHS TTOYKEX COCHOBHX MOJIOJHSKIB TIPOBOMIIA 3 BUKOPHCTAHHSAM IPOTPAMHOTO
sabesneuenns Wildland-Urban Interface Fire Dynamics Simulator (mami WFDS).

JUist IPOBE/ICHHST eKCIICPUMEHTAIBHUX [IOCII/DKCHb BUKOPHCTOBYBATM METPOJIOTIHHO-
aTecToBaHC OOMAJHAHHS Ta MOBIPCHI 3aco0H BI/IMlpIOBaHHSI MaremaTiuHi 1 CTaTUCTUYHI
METOZIM OOpOOKH PEe3yJbTaTiB JOCHTIKEHb 3IIMCHIOBATN 13 BUKOPHCTAHHAM TPOTPAMHOTO
3abesneuennst Microsoft Office Excel a Mathcad.

HaykoBa HOBHM3HA OJep:KaHMX Pe3yJbTATIB IOJISTa€ y PO3KPUTTI OCOOIMBOCTEN
BIUTMBY YMHHHUKIB Ha TOXKEKHY HEOE3MEKY COCHOBUX MOJIOMHSKIB JiCOBOTO (hOHIY YKpaiHu
SIK HAYKOBE MIATPYHTS MiIBUILICHHS e(heKTUBHOCTI 3a0€3MeueHHsl iX moxexHoi oesneku. [Ipu
BOMY:

— ynepute BUSIBIICHO, L0 IUBUIKICTH BHUTOPSHHS 3pasKiB XBOi 3pOCTa€ B PsIy
CBDKO3IpBaHa — oOmajia — BUCYIIEHA 1 Ha 60 ¢ BUTOpsIHHA BIIPI3HSAEThCA B 1,3 pasu ajis



BHCYIIICHOT XBO1 MOPIBHSHO 31 3HAYEHHSIM JIsI CBIXKO3IPBAHOI Ta KOPEITIOE 13 3MEHIIICHHSM iX
BOJIOTOCTI;

— ynepuie BCTAHOBJICHO, IO 3aJISKHICTh TeMrieparypH 3aiiManHs (1,°C) XBoi COCHOBHX

MOJTOJTHSIKIB Bijl 11 Bostorocti W, % onmcyeTsest popmyInoro t =—0,002W? + 0,8466W + 204,49;
HAOYI0 NOOALULO2O PO3BUMK) !

— 3aCTOCYBAHHS METOMy JICIIbKOMETPIi I BH3HAYCHHS BOJIOIOCTI XBOI COCHOBHX
MOJIOJTHSIKIB SIK YNHHUKA BIUIMBY Ha MOKA3HUKH i MOKEKHOT HEOE3MEeKH;

— 3aCTOCYBaHHs KoMIT roTepHOi Mojaemi WFDS i BuzHaueHHs JTiHIMHUX IBUAKOCTEH
PO3MOBCIOKEHHSI TIOXKEKI B COCHOBUX MOJIOTHSIKAX;

— METOJI MAaTEMaTUYHOT'O MOJICITIOBaHHSI TIPOIIECIB 3aiiMaHHsI XBOI COCHU 3BUYAIHOI;

— YOOCKOHA/IeHO TIKATY OINHKH MPUPOJIHOI MOXKEKHOT HEOE3MEeKH 3eMEebHUX JIIISTHOK
J1coBOro (poHMy, y SIKii Ha BIIMIHY BiJ periaaMeHToBaHoi «IIpaBrunamu mokexHoi Oe3NeKu B
jicax YKpaiHw» OOIPYHTOBaHO Ta 3alpOIOHOBAHO JIsi COCHOBMX MOJOAHSKIB | Kiacy
HeOe3NeKn BBEICHHs JIBOX MijKiIaciB: [a — s HacampkeHb BikoMm J10 20 pokis, 16 — ajs
HacapkeHb Bl 20 10 40 pokiB, 0 COPUSTUME IABUIICHHIO €EKTUBHOCTI 3a0€3MEeYEeHHS
MIOKEKHOT OE3MEKH B MOJIOJIUX COCHOBHX JIiCaX YKpaiHU.

IpakTiiHe 3HAYEHHS OTPHMAHMX pe3yJIbTaTiB NOJSTa€ B yIOCKOHAICHHI
METOZIOJIOTi OLIHIOBAHHS TO)KEKHOI HEOE3MEKN KOMIIOHCHTIB JICY MUIXOM BHKOPHCTAHHS
3aIPOIOHOBAHOI IIKATM OINHKUA TPUPOIHOI TOXKEKHOI HEOE3MEeKH 3eMENTbHUX JIUISTHOK
micoBoro QoHmy VYkpaiHu, sKy BOpoBaKeHO B AisUIbHICTH «/II1 PaBa-Pychke micoBe
rOCHOAApPCTBO», 3acTocyBaHHI B MisuibHOCTI «/IJII'TI ["anciibiicy po3po0sieHOro MpUCTporo
JUISl BU3HAYEHHSI 3aMHICTOCTI TOPIOYHX MaTepiasiiB 3 BUKOPUCTAHHSM E€JIEKTPOHArPiBAILHOTO
CIIEMCHTA,  TAKOXK BUKOPHCTAHHI OTPUMAHKX PE3yJIbTATIB ITiJ{ YaC BHK/IAAHHS HABYAIBHIX
micuuiuni - «Hebe3neuni npupoHi TIPOLIECH 1 «JlicoBa rnponorm» y J'[LBlBCLKOMy
JIeP’KaBHOMY YHIBEPCUTETI O€3TEKH KUTTEAISLIBHOCTI, TIPO IO CKJIAJICHO BIAMIOBIHI aKTH.

OcoOucrnii BHecOK 3100yBaya IOJAra€ B CAMOCTIHHOMY aHami3i mTepaTypHHx
Jokepen, (hopMyIIFOBaHHI METH 1 3aBIaHb JOCIIUKCHb, OOTPYHTYBAaHHI METOLOJIONII Ta BUOOPI
METO/IMK, TPOBEJCHHI J1abOpaToOpHMX Ta MOJBOBUX MOCHIDKCHb, iX IUIAHYBaHHI i3
3aCTOCYBaHHSIM MaTEMAaTHYHOTO 1 KOMIT FOTEPHOTO MOJICIIOBAHHS, a TaKOXK (hOpMYITIOBaHHI
BUCHOBKIB. OCOOMCTHI BHECOK y HAYKOBHX TMpallsiX, OIMyOJIIKOBAaHMX 3a CITIBABTOPCTBA,
BIJI0OpakeHO B aBTOpedepari Ta aHOTallil JUcepTallii.

Anpodanisi pe3y/IbTaTiB 10CTiTKEHb. OCHOBHI pe3yNIbTaTy JUCEPTAIIHOT pO60TI/I
JIOTOBIIAITHCh, 0OrOBOPIOBAIIMCE Ta OTPHMAIH MO3UTHBHE CXBAIICHHS HA HAYKOBOMY CeMiHapi
JIBBIBCHKOTO  I€PKABHOTO YHlBepCI/ITeTy Gesnekn xutTenisUbHOCTI (2014 p.); Ha 16
BceykpaiHCchkiii HayKOBO-TIPAKTUYHIM KOH(bepeHuu PSTYBaJIBHUKIB (M KwuiB, Ykpaina, 2014
p.); Ha BCGpralHCBKlI/I HAYKOBO-TIPAaKTHYHIA KOH(EPEHIlii 3 MDKHAPOJHOK YYacTiO
«Ham3uuaiini cutyarrii: Oesmeka Ta 3axucT» (M. Yepkacw, VYkpaina, 2015 p.); Ha
MixHapoHii HAyKOBO-TIPAaKTUUHIN KOH(DepeHIii «Ype3BbIuaifHble CUTyalluu: TEOopus,
npakTuka, naHoBaumn YC — 2016» (m. Fomens, binopycs, 2016 p.); va VII Ml)KHapOJ.IHII/I
HayKOBO- HpaKTI/I‘IHH/I KOHq)epeHun «Teopis 1 TpakTHKa TaciHHSI TOXKEXK Ta JKBiAAIi
Ha/3BUYAHKUX cuTyariii» (M. Uepkacwy, pralHa 2016 p.); ma XTIV MixHapoHiii HayKOBO-
TexHIuHIA KoH(pepeHwii «[Ipodbnemu ekonoriuHoi O6e3nekm» (M. Kpemenuyk, Ykpaina, 2016
p.); Ha MbxHapozHiii HayKOBO- npakTHyHii KoHpepeHii «[loxexxHa Ta TeXHOreHHa Oe3reKa.
Teopis, TPAKTHKA, iHHOBAI» (M. JIbBIB, Ykpaina, 2016 p.); na VIII MDKHElpOI[HlI/I HAyKOBO-
npakTHyHIiA KoH(pepeHii «Teopist 1 MpakTUKa TaCiHHS MOXKEX Ta JIKBIIALll Ha3BUYAHUX
curyarti» (M. Uepkacu, Ykpaina, 2017 p.); Ha 19 BceykpaiHCbkili HAyKOBO-TIPAKTHYHIN
koH(pepeni « Texnomnorii 3axucty/IloxTex —2017» (m. Kuis, Ykpaina 2017 p.).

Ily6aikamii. OcHOBHI pe3yabTaTH JUCEpTaIliifiHOl poOoTH oIyOmikoBaHo y 16
HAYKOBUX TMpalsx, 3 Skux / — y (paxoBux BupaHHsX (3 HUX | (omHA) Y 3aKOPIOHHOMY



4

BujaHHl), 8 — y 30ipHHMKaxX MarepiaigiB HAyKOBO-TEXHIYHMX KoHpepeHiiid. Orpumano 1
MATEHT YKPAiHU HA KOPUCHY MOJIENb.

Crpykrypa i o6csar mucepraiii. /{ucepramiiina poOoTa CKIagaeThesl 3 TUTYIHLHOTO
apKyIIa, aHOTallil, 3MICTY, TEPEeNTiKy YMOBHUX CKOPOYEHbB, BCTYITY, S-TH PO3/LIiB, BUCHOBKIB,
CIMCKY BHUKOPHCTaHHX Jpkepen 13 146 HalimeHnyBanb Ha 13 cropinkax; 4 nomartkiB Ha 20
cropiHkax. OCHOBHA YacTWHA JucepTallii 3aiimMae 125 CTOPIHOK Ta MICTUTh 65 PUCYHKIB 1 35
TaOuIh. 3arasHui 00csT podoTr — 180 cTOpiHOK.

OCHOBHMM 3MICT POBOTH

VY Berymi OOIpYHTOBAaHO AaKTYaJbHICTh TEMH JIUCEPTAIIHHOI POOOTH, PO3KPUTO
BOKJIMBICTh YJAOCKOHAJICHHS MPOTUIIOKEKHOIO 3aXMCTy XBOWHHMX, 30KpEMa COCHOBHUX
HACa/PKEHb Y MOJIOJIOMY Billl, ¢(hOpMYJIHbOBAHO METY 1 BU3HAYCHO 3aBJAHHS JIOCIIIKEHHS,
BiIOOpa’keHO HAYKOBY HOBW3HY POOOTH Ta MPAKTUYHE 3HAYECHHS OTPHMAHUX pPE3YNbTATIB.
HaBeneno BimomMocTi mpo ampoOyBaHHS Ta IyONIKyBaHHS OCHOBHUX —pe3yJIbTaTiB
JOCITIJDKEHHSI.

VY mepmiomy po3aisli HaBelEHO Pe3YNbTaTH aHAI3y JAHUX IPO CTATUCTUKY JIICOBHX
MOXKEX, 30KpeMa MOJIOAUX COCHOBMX HACa/pPKeHb Y CBITI Ta YKpaiHi, OCOOJMBOCTI
BUHUKHEHHSI 1 MOUIMPEHHS TOPIHHS y CEPENOBUILl COCHOBUX HACAKEHb, MOJCIIOBAHHS
JICOBHX TOXKEXK, CHCTEMH 3a0€3ITCUCHHS MOMKEKHOI OC3MEKH COCHOBHX HACAKEHB JIICOBOTO
doHay YkpaiHu.

Ha ocHOBI HayKOBUX Mpallb BITYM3HSHUX Ta 3apyODKHUX BUECHHX, aHATI3y Cy4acHOTO
CTaHy JIICOBUX HACA/LKEHb Ta X MOXKEKHOI HEOE3MEKH BCTAHOBJIEHO, 110 MOIIMPEH] B YKpaiHi
HACA/DKCHHS! COCHHM 3BUYAMHOI Yy MOJIOJIOMY BIIll € OUIBII TOXKEKOHEOES3MEUHUMH, HIK
CTapIIIOro BIKY, a TAKOXK MOPIBHSHO 3 MOJIOJIMIMU HACA/PKEHHSMHU THIIMX TIOP1JT IEPEB.

VY HaykoBif JiTepaTypl €KCIEepPUMEHTANIbHI Ta aHAITUYHI JOCIIHKEHHS 3 TpoOiIeMu
3a0€3ME€UYEHHs] TPOTUIIOXKEKHOTO 3aXUCTy MOJIOAMX XBOMHUX HacaUKeHb BHCBITIICHI
HemocTaTHO. OTHUM 13 METOIIB JIOCHIHKEHB JIICOBUX TTOYKEXK € KOMIT FOTEPHE MOJICTFOBAHHSI.
[Ipote OuTBIIICTH MOJENEN MOIIUPEHHS MOXKEXK € EMIIPUYHUMH, @ TOMY iX 3aCTOCYBaHHS €
0OMEXKEHUM IIOJI0 TUITY Ta CTPYKTYPH JIICOBUX HACAKEHb, MOTOIHO-KJIIMATUYHUX YMOB Ta
HIIMX YMHHUKIB, SIKI 3yMOBJIOIOTH MPOLIECH BUHUKHEHHS 1 MOUIMPEHHS JICOBUX MOXKEK.
AKTyanbHUM € 3aCTOCYBaHHs1 KoMl toTepHoi Mmozaen WFDS, npunimn pobotu skoi nossirae
y  PO3B’si3yBaHHI  YMCIIOBUMH  METOAaMH  CHUCTeMH  JU(EPEHINAIbHUX  PIBHSHb
TETUIONPOBITHOCT], BUIIPOMIHIOBAHHS Ta KOHBEKTHMBHOIO TEIUIOOOMIHY, SIKI OINHCYIOTb
NPOLIECH MIPOII3y Ta FOPIHHSA. 3a HasSBHOCTI JAHUX MPO CTPYKTYPY HacaJHkKeHb, BIACTUBOCTI
TIOKEKHOT HEOE3MEeKH X KOMIIOHEHTIB (XBOi, JEPEBUHHU, MIJICTHIKH Ta TPaBH) IF0 MOJCITbH
MO>KHA BUKOPUCTATH IS TIOXKEK COCHOBHX MOJIOTHSIKIB.

TakuM YMHOM, PO3KPUTTSI OCOOJIMBOCTEN BIUIMBY UMHHHKIB Ha TIOXKEXKHY HEOe3MeKy
COCHOBUX MOJIOJHSKIB JICOBOrO (PoHIYy YKpaiHM € BaXXJIMBUM HAyKOBUM 3aBIaHHSM,
BUPIIICHHA SIKOTO € TMIAIPYHTSAM MiJBUIIEHHS €()EeKTUBHOCTI 3a0e3MEeUeHHs] MOXKEKHOI
Oe3MeKy B MOJIOAMX COCHOBHX Jicax YKpaiHu.

Y npyromy po3aijli HaBeIeHO METOAOJIOTIF0, a TaKOX METOAW 1 METOIUKU
TEOPETUUHUX Ta EKCIEPUMEHTAIBHUX JOCTIHKEHb 3 PO3KPUTTS OCOOIMBOCTEH BIUIUBY
YUHHUKIB Ha TOKEXKHY HeOe3MeKy MOJIOIMX COCHOBUX HACa/KeHb JIICOBOTO (hoHay YKpaiHu

(puc.1).
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OOrpyHTOBaHO 3aCTOCYBAaHHS METOMY JICIBKOMETPI JIsi BU3HAYCHHS BOJIOTOCTI XBOI
COCHOBHX HACa/DKEHb Y TOJILOBUX YMOBAX. 3 IIIEI0 METOIO IMPOBEIEHO JOCTIPKEHHS 3MIHU
BOJIOTOCTI XBOT COCHOBHX MOJIOAHSKIB (%0), B 11 IieJIeKTpHUYHOT MPOHUKHOCTI, BiIOOpayKeHOI
B €MHOCTI IUIOCKOrO0 KoHjeHcatopa (nd), MK IUIaCTHHAMH SKOTO PO3MIIIEHO XBOIO.
3aJIeKHICTh BOJIOTOCTI XBOi COCHM 3BUYAMHOI BiJl EMHOCTI KOHJIEHCATOpa OMNKCYE JIiHIAHA
3aIeKHICTE W = 6,2959C — 96,287 3 Koe(II[iEHTOM JOCTOBIPHOCTI armpokcumalrii R* = 0,9116.

[lpore OUTBII TOYHOIO € TIOMIHOMIANIBHA perpeciiiHa MOAENb TPETbOrO MOPAAKY
W =-0,0461C° +3,7016C* — 87,781C+658,57, me R?*=0,9867. OtpmMaHa MOITIHOMIaJIHLHA

perpeciiiHa MOJIeTb peastizye MeTOJ| JIeTbKOMETpIi JJIsl BU3HAUYEHHsI BOJIOTOCTI XBOi COCHU
3BMYAMHOI 32 11 J1eJICKTPUYHOIO MPOHMKHICTIO, BIJOOPaKEHOIO Y €MHOCTI KOHJIEHCAaTopa 3
XBO€IO MK IJIACTUHAMM.

Po3po0reHo npucTpiii Ta METOAMKY TSl BUSHAUEHHS TEMIIEpaTypy Ta MPOMDKKY 4acy
710 3aiiMaHHsI XBOi COCHOBUX HACaKEHb Y MOJIbOBHX Ta Ja0OpaTOPHUX YMOBAX Bijl HArPITOrO
70 BUCOKOI TeMIlepaTypHu €JleKTpOHArpiBaibHOrO eieMeHTa. CyThb METOIUKH MOJISIrae y
BU3HAYECHHI TEMIIEPATYPH, & TAKOXK MPOMIKKY Hacy, 3a SIKUX BIIOYBA€ThCA CAMOCTIMHE CTIKe
TOPIHHS XBOI MIC/IS BUHUKHEHHS 3aiiMaHHA BHACIHIJIOK KOHTAaKTy 3 HarpiTuM J0 BUCOKOI
TEMITEPATYpPH JHKEPESIOM — €JIEKTPOHArPIBAJIbBHUM €JIEMEHTOM Y BUIIISI HIXPOMOBOI CITIPAIL.
BukopurcTaHHs 11i€1 METOIMKH J1a€ 3MOTY 3/11MICHIOBATH 3aXO0/1 3 IPOrHO3YBaHHS BUHUKHEHHS
TIPOIIECIB 3aiiMaHHs B COCHOBUX HACA/KCHHSIX.

HaBeneHo yanoCKOHalleHy METOIMKY BH3HAUEHHS IIBUAKOCTI IMOLIMPEHHS MOMKEXkK1
MOJIOJTIX COCHOBHX HACa/DKEHb 3 BHUKOPHUCTAHHSM KOMIT FOTEpPHOrO MojemtoBaHHsA. CyTh
METOJIUKH TIOJISITa€ Y BU3HAYEHHI JITHIMHOT IIBUKOCTI MOIIMPEHHS TOPIHHS 32 TEMIIEPATypPOIO
MOyM s, JUTS SIKOI TIJT 4ac MOJIETFOBAHHS TIOKEXK1 Y CEPEIOBHUII KOMIT IOTEPHOI MOJEI
Wildland-Urban Fire Dynamics Simulator (WFDS) 3acTocoByroThCsl BipTyalibHi TepMOIIapH,
PO3MIIIICH] Y psJiaX HAacaKEHb TocepeHI MK JiepeBamu Ha Brucotax 0; 0,25; 0,5; 0,75 ta
1wm Big moBepxHi IpyHTy. Taka Meromuka aa€ 3MOTy BH3HAYaTH JIHIWHI IIIBHUAKOCTI
MOIIMPEHHS HU30BHUX Ta BEPXOBHX MOKEX COCHOBUX HACa/KEHb 3aJIEXKHO BiJI 1X BIKY.

Y TperboMy po3aisi HABEACHO pPE3YJIbTaTU EKCIIEPUMEHTATBHUX JOCIIIKEHb 3
BUSIBJICHHS BIUIMBY YMHHHKIB Ha TTOKA3HUKH TOXKEKHOI HEOE3MEKH XBOI MUITHOK MOJIOIUX
COCHOBHUX HACAKCHb.

30KkpeMa BCTaHOBJICHO, IO JJIsI JIOCHIKEHHX 3pasKiB XBOI MOJIOJMX COCHOBHX
HACa/KeHb BMICT B HMX OPraHIYHOI TOPIOYOI PIIMHM, SIK OJHOTO 3 YMHHHKIB BIUIMBY Ha iX
MOKEXHY HEOE3IEKy, 3MEHIIIYEThCS B PSAIY: CBIXKO3ipBaHa BIKOM 710 10 poKiB — CBIKO3IpBaHa
BikoM 1oHas1 20 pokiB — onasa BikoM A0 10 pokiB Ta nonazn 20 pokiB 1 Mae 3HaueHHs 2,57%;
2,03% ta 1,02% BiAOBIIHO.

3a pe3ynbTaTaMu 1a0OpaTOPHUX JOCIIHKEHb MO0 BU3HAYEHHSI MACOBOI IIBHIKOCTI
BUTOPSIHHS XBOI MOJIOJIMX COCHOBHUX HACaQJKEHb OTPUMAHO PErpeciiiHi PIBHSHHS Macu
TOpIOYOro Matepiany (2), Bix TpusasocTi Topias (c): m=-0,02377+4,0675 (R*=0,9806) — s
cBixKO3ipBaHOI XBoi; M=-0,0373r +4,1889 (R*=0,971) — ama omanoi xBoi; m=-0,0365¢+4,1093
(R?=0,9933) — 117151 cyX0i XBOi. 3a pe3y/IbTaTaMH PO3PAXyHKIB OTPHMANH yCepeTHeHi 3HAUYCHHST
MacOBUX HIBUIKOCTEH BUTOPSIHHS JIJI1 CBDKO3IPBAHOI, OMAIol Ta CyX0i XBOI, SIKI CTAHOBJISIT,
BianosiaHo, 0,0243 1/c, 0,0368 1/c 1 0,0348 r/c. BeTanosneno, mo Ha 10-iii ¢ Big MOYaTKy
TOpPIHHS MAacoBa IIBHKICTh BUTOPSIHHS € HAWHIDKYOIO JJIsI CBLKO3IPBAHOI XBOI COCHOBHX
MOJIOJHSIKIB, TIpOTE Ha 60-1i ¢ TOPIHHS 1IeH MOKa3HUK 30UIbLIYeThCs B 1,14 pasiB MOPIBHIHO 3
XBOEL0, 1110 BXOJMTH JIO CKJIa Ty MiJCTHIIKH.
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3a pesympraTamu J1TaOOPATOPHUX JOCIIDKEHh IIIOJI0 BHU3HAUCHHS TEMIIEPATypH
3aiiMaHHs Ta MPOMDKKY Yacy J0 3aiiMaHHS XBO1 MOJIOJIMX COCHOBUX HACa»KeHb BCTAHOBIICHO,
110 3MEHIIICHHS TEMIIEpaTypH 3aiMaHHs Ta MPOMDKKY Yacy 10 3aiiMaHHS /s CBIKO3IpBAHOT
XBOi BIIOYBa€TbCA B TMPOILIECI BUCYIIyBaHHA OJHOYACHO 13 3MEHILEHHSIM BOJIOTOCTI.
3anexHicTh Temmeparypu 3aiiMaHHsa 1, C XBOi MOJNOIMX COCHOBMX HAcapPKeHb Bim i
osorocti W, % ormmcyetsest hopmyioro t =-0,002W2+0,8466W + 204,49 (R* = 0,9403), a
3aJICKHICTh TIPOMDKKY 4acy JI0 3aiiMaHHS T,, C XBOI MOJIOIMX COCHOBHUX HACaDKEHb BiI ii
BoJIorocti ormcyersest hopmyioro 7,=0,0004W°—0,0308W+2,752 (R*= 0,8385). BusieicHo,
110 13 3MEHIIIEHHSM BOJIOTOCTI XBOi COCHOBMX MOJIOJHSKIB Ha 10% 3HaueHHs ii TeMniepaTypu
3aiimMaHHs 3MeHIyeTbest Ha 5—10 °C, a npoMiKKY Yacy IO BAHUKHEHHSI TOpiHHS — Ha 1-2 XB.
[IpoBeneno
CKCIIEPUMEHTAITbHE JTOCIIKESHHS

1 BIUIMBY YMHHHKIB Ha IMPOLIECH
BUHUKHEHHS 1  TOIIMPEHHS

Tl O . TOPIHHSA B MOJIOAUX COCHOBHX
HACa/DKEHHSX, a  Pe3yJIbTaTH

o Xomamizmma  BUKOPHUCTAHO  JJISI  TIEPEBIPKH

o . Ve nimany AJIeKBATHOCTI KOMII’}OTepH.OUl
momem ~ WFDS, 'y  sxiid

| 3MOJICJIbOBAHO II0  TIOXKEXKY 3

Haone sty METOIO TIO/IATHIIIOTO

| 3aCTOCYBaHHS M€l MoOJeNm st

JIOCIIJKEHHST TIOXKEXK Y COCHOBHUX

Jicax. CrBopeno HITY4HE
HACa/DKEHHS! COCHU 3BUYAaiHOT BIKOM
8 POKIB, CepeTHhOI0 BUCOTOIO 1,5 M
Ta BIACTAaHHIO MDK  CYCIIHIMHA
nepeBamu 0,8 M. ITincTunky ToBimmMHOIO 3 cM chopMyBaiM 3 Cyxoi omanoi xBoi. Cxemy
TnsHKA Ta (OTO HaBeneHO Ha puc. 2 Ta puc. 3. L{fo MokeXKy TakoK 3MOACTIOBAIA Y
cepenoBuiii WFDS Ta nopiBHSIIM pe3ysibTaTy 3 OTPUMAHUMU €KCIIEPUMEHTATIbHUM METOJIOM.
Jlns peamizartii mojaen noxkexi y WFDS okpiM reoMeTpudHuX mapameTpiB AUISTHKH 1 JIepeB
3aCTOCOBYBAIH (DI3UKO-XIMIUH1

Pucynox 2 —Ian-cxema Oinsinku 01s n(poseodeHHst
00CTIOMHCEHHs

A

Pucynox 3 — @omo po3nosctodcenus imimayiiinoi noxcednci Ha WmyyHo cghopmoearitl OLAHYI
COCHOBUX Hacaoddicens y iyl § poxis: a — Ha 10 ¢ 6i0 nouamxky nionany; 6 — nicisa 3a8epuieHis
noaicedxci mpusanicmio 180 ¢

BJIACTUBOCTI TOPIOYMX MaTEPiaIiB Ta MIKPOKJIIMATHYHI TIOKA3HUKH HA AUTHIT. BXimHumm



JaHUMM TaKOX OyllM IIBUAKICTH BITPY, TeMIleparypa TOBITPS Ta IHTEHCHUBHICTb
TETUIOBUJIUICHHS JpKepesia 3amaitoBaHHsa. MojemoBaHHs 3/I1CHEHO Ha TPUBUMIPHIN CITII,
ska wmictuTh 160x80%60 KkoMIpOK, Te€OMETpHYHI PO3MIPH OOYHCITIOBAILHOTO JIOMEHY
8x4x3 M. Po3Mip KOMIPOK OOUYHMCIIOBAILHOI CITKH — 5X5X5 ¢cM. XIMIUYHHMI CKJIaJ TOPHOYOro
Marepiainy pocaMHHOTO rmoxomkeHHs — Cz 4Hg 20, 5; Terutora 3ropanss — 17700 x x/kr (Mell,
2010). Bosmoricts ninctiiku — 6 %, a ctoBOypiB Ta XBoi y ckiai kporu — 100 %.

Bizyamizariito pe3ynsTatiB po3paxyHKy OTpUMYBAIM MPOrpamMoro Smokeview, sika J1ae
3MOI'y TeperysaaTi rnepedir mporecy ropinHs y mpoctopi (puc.4). IIBHAKICTh MOMIMPEHHS
MOXKE)KI BU3HAYAIM 32 3HAYCHHSIMH TEMIIEpaTypH B TOYKAaX, PO3TAIIOBAHMX Ha TTOBEPXHI
1pyHTY Ha Bucotax 0,25; 0,5; 0,751 1,0 M Mk iepeBamMHu.

L

=200 (kW/m3) =200 (KW/m3)
Frame: 695 ' Frame: 1146 ~

Time: 69.5 | J Time: 1014

2) | 6)

Pucynox 4 — Bizyanizayis pe3ynvmamie MOOemo8aHHS NOXHCENHCE COCHOBUX HACAOHCEHD Y GIlfi
8 pokis:a—3 3a6anmanicerumu Maxkemamis 0gpes; 6 —3 3a6aHMAa3CeHUMU Yacmkamu Jlaepanorca, sKi
dopmyroms cmpyKmypy 20pro1o20 Mamepiarty

3a pe3yibTaTaMyd EKCIIEPUMEHTY CEpeJHE 3HAYEHHsS IIBHIKOCTI MOIIMPEHHS TMOXKEX]
cranoButh 0,0309 Mm/c, a 3a pesyapratamu monemoBanas — 0,0312 m/c. [t BcTaHOBIICHHS
BIINOBIZHOCTI pe3yibrariB MojemtoBanHs y WFDS excneprMeHTaIbHUM JAHUM EPEBIPUITA
rinoTe3y Npo PIBHICT JUCHEPCIA IIBUAKOCTEH MOLIMPEHHS MOXKEXl, OTPUMAHUX
eKCIIEpUMEHTAJIBHO Ta 3a pe3yJibTaTaMH MOJIEJIIOBAHHS, BUKOPUCTABIIM KpuTepid dimepa.
Emmipuyne 3HauenHst kpurepito  F,,,—0,0030 He mnepeBUIye KPUTUYHOTO 3HAUYEHHS
F = Fy 0555 = 51, 110 CBIIUUTH PO PIBHICTB AuCTIepCii. OCKUIBKY BCTAHOBIICHO PIBHICTB

ok Ky
Jwcriepciid, Toal 3a t-xkputepiem CThIOIEHTa TIEPEBIPEHO TIMOTe3y MPO PIBHICTH CEPEIHIX
IIBUJIKOCTEH MOIIMPEHHS TOXKeX1. EMmipryuHe 3Ha4eHHs1 kpurepito 1,,,—0,174 He nepeBulirye
kputuuHe t,, =1, ;0 = 2,23, 110 CBIIUUTH PO PIBHICTH CEPEIHIX IIBUAKOCTEN MOIMPEHHS

MOYKEXKI Ta aJIEKBATHICTH MOJIENI.

Y d4erBeproMy poO3aii HaBEIEHO pe3ysbTaTH MAaTeMaTUYHOTO Ta KOMIT IOTEPHOIO
MOJICTIFOBAHHS TIPOIIECIB 3aiiMaHHs, BUHUKHEHHS Ta MOITHUPEHHS MOYKEK MOJIOJMX COCHOBUX
HACa/KCHb.

B mporieci MareMaTHIHOTrO MO/ICITFOBAHHS IIPOIIECIB 3aliMaHHS XBOI COCHHU 3BHYANHOT
BHACJIJIOK KOHIYKTUBHOTO TEIUIOOOMIHY 3 JIKEPENIOM Terla JOCHIPKYBaId caMO3aiiMaHHs
XBOI JIOBXHHU L, M, OZJMH KIHEIb IKO1 KOHTAKTY€E 3 HArPITUM JI0 BUCOKOI TEMIIEPATypPH TLUIOM.
BBaxam, mo OiuHa TOBepXHS XBOi — TemIoi3onboBaHa. llei mporec ommcye
JTQepeHIiiaTbHe PIBHSIHHS TEIUIONPOBITHOCTI

oT A oo
or co ox?’

(1)



ne T(X, 7) — Temmeparypa xBoi, K B MOMEHT 4acy 7, C Ha BIJICTaHi X M BiJ] MICIIsl KOHTaKTy 3

HarpiTuM TUToM, A — KoedirieHT TeronposigHocTi XBoi, BT/(MK), ¢ — 1i TemmoeMHicTs,

JIx/(xr-K), p—rycrrHa, xr/M°. TlouaTkoBa Ta TPaHUYH1 YMOBH MAfOTh BUTJIS]T
T(x,0)=T,,TO,7)=T,,T(L,7)=T,, (2)

ne Tp— temmeparypa noBiTps, K; T, — temmneparypa Harpitoro Tina, K. Llg 3amaua mae
aHATHYHUNA Po3B’s130K (JIbikoB, 1967)

retot o S {35252 @

.« . . . 2 p _uz
Je a= . koedimienT Temmneparyponposinuocti, m*/c; erf () = —Ie du,
Cp V/; 0

erfc(z) =[1—erf (z)].

®opmyiy (3) 3aCTOCOBYIOTH JJIsl BU3HAYCHHS TEMIICPATypH JKHMBOI (CBIXKO3IpBaHOI) Ta
Cyxo0i (B CKJIaJil KDOHU JIepeBa) XBoi, (Pi3W4HI BIACTMBOCTI SIKUX HaBEIECHO B Ta0. 1

Tabnuysa 1
Di3uuni NOKA3ZHUKU CYX0i Ma HCUBOI X801 COCHU 36UHAUIHOT
. . TeronpoBiTHICTh TemmoeMHICT I'yctuna
0
Bup xBoi Bomnoricts, % 2. Br/(u K) ¢, T (xr K) b, KT N
Cyxa 12 0,06 1172 460
Kupa 140 0,10 1465 670

I'padiku 3anmexxHOCTI TEMIEpaTypud Bia BIACTaHl JO KIHIS XBOi, SIKH
HArpiBa€ThCS TUIOM 3 BHCOKOIO TEMITEpaTypolo, I JACSIKUX 3HAYCHb Yacy BiJl IOYATKY
KOHTaKTy HaBeJIeHI Ha PHC. .

1200 12001
3HaueHHA Temneparypu
1000 . 1000+ CcaMo3afiMaHHA ¥UBoi XBoi
e 3Ha4eHHA TEMNEepaTypu Camo3aiMaHHA »
S 800}, = 800
::i g
5 600 = 600r 3%
= =
400 400y
200 200
0 0.01 0.02 0.03 0 0.01 0.02 0.03
BixcraHe, M BigctaEs, M
a) 6)

Pucynox 5 — 3anescnocmi memnepamypu cyxoi (a) ma scusoi (6) x60i 6i0 siocmani 00 mouxu,

KA HASPIBAEMbCSL MINIOM 3 BUCOKOI MEMNEPAmypor0 6 MOMEHMU Yacy 6i0 NOYAMKY
koumakmy:1—0 ¢; 2—=50 ¢; 3—100 ¢; 4—200 ¢; 5—300 ¢; 6—400 ¢

Temneparypa cyxoi xBoi Oyzie 3pocTaTv MIBUIIIE, IPOTPIBAIOYH 11 32 OAWH 1 TOU
K€ MPOMDKOK 4acy Ha OulbIry JOBXKHUHY. OCKIJIBKH B peaIbHUX YMOBaXxX BiJIOYBa€TbCs




Temmeparypa, K

10

KOHBeKTI/IBHI/II/I TEMI000MIH MK OIYHOIO TTOBEPXHEIO XBOI 1 HOBlTp}IM 3 KOeiIiEHTOM
o=5,6 Bm/m* ‘K, O1I1bII1 JOIITBHOIO € MOIENB TEIIONMPOBIIHOCTI
2

el (T, @

ot ox° cph
ne h=S/P, S — mnoma noTepeyHOro nepepisy XBOIHKH, m%; P — noBxmuHa TBipHOT, M. Jlis
xBo1 71=0,00025 m. XBOlHKy B 1[Il Mojeni OyJeMo BBa)KaTH HECKIHYEHHOI TOBXKUHHU.
Toxi moyaTkoBa Ta rpaHUYHI YMOBHU OyAyTh HACTYITHUMU

T(x,0)=T,,T0,7)=T,,T(0,7)=T,. (5)

Po3B’s130k 3amadi (JIsikoB, 1967) mae BUTIIS

T(x,r)=Tc+(TC—TO)%(exp( rx}erfc[zﬁ aarj+exp(\/7x]erfc[zﬁ a‘”D. (6)

3aJIe)KHOCTI TEMIIEpATypH Bij BiACTaHi 111 000X BUAIB XBO1 HaBEACHI Ha puc. 6.

1200 1200}
JHAYEHHA TemnepaTyp CAMO3ARMAHHA
3HAYeHHA Temneparypy camo3aaimaHHA 1000 WUBOT xBOi
1000 / cyxoi xeol - /
5‘ Sﬂﬂ _______________________________

w0 L wop

| g 3 4
600 ﬂg;Lﬁ s 4 : 5{:{:‘-1":\’;;:’;//—3

2 = 4
400 % : - /
200 : : ' : . |
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Pucynok 6—3anescnocmi memnepamypu cyxoi (a) ma scusoi (6) x60i 6i0 8iocmani 00 mouxu,
AKA HAZPIBAEMbCS MIIOM 3 BUCOKOIO MEMNepamyporo 3 Ypaxy8aHHAM Menio00MIiHy 3 NOsimpsam uepes OiuHy
NOBEPXHIO 8 MOMenmu yacy 6i0 nowamxy Haepieanusa:1—0c; 2—1 c¢; 3—2 ¢; 4—3 ¢; 5—4 ¢, 6—100 ¢; 7—400 ¢

3 MeTow MepeBIpKM  aJeKBATHOCTI  3a3HAUYEHUX MoOJeJel  MpOBEIEHO
CKCIIEPUMEHTATBHE JIOCTI/KEHHS 3 BUKOPHCTaHHSM po3pooiieHoro mprctporo [9]. Cyxa xBosi B
NPOLIECT EKCIIEPUMEHTY 3aiManiacsi 1 ropuia. A y BHUIQIKy >KMBOI XBOI BLAOYBAIOCS JIMIIE
TIIIFOYE TOPIHHS. 3a pe3yibTaTaMH eKCIIEPIMEHTY BCTaHOBJICHO, IO CyXa XBOS 3aiiMasiach B
cepenHbOMy 3a 2,7 ¢ Bin Harpitoi 10 Temmneparypu 471,67 °C enekrpuunoi cripaim. TiiHHs
YKUBOI XBOI TPUBAJIO B cepeHboMy 7,0 C Bijl IOYATKy KOHTAKTY 3 HArpiToro J0 TeMIepaTypu
448,33 °C cripauio Ta TOIMPUIOCs Ha BiacTanb 6,7 MM. HasBHICT 3aiiMaHHs CyXoi XBOi y
BCIX JIOCIIaX CBITUUTH PO 1i BUIILY TOXKEKHY HEOE3MEKy, a HeBEJMKA T0BKMHA YaCTUHU XBOI,
sKa TII€, CBIAYUTD, 1110 MPOLIEC HArpiBaHHsS XBOTHKHM Kpalle OIMICYE MOJETb 3 YpaxyBaHHSIM
KOHBEKTHBHOIO TEIIO0OMIHY 3 OiuHOr0 moBepxHeto (4) — (5).

ITix yac mo>kesxi HarpiBaHHsI XBOI y KpOHaX JIEPEB BiAOYBAETHCSI 37ICOUTHIIIOTO BHACIIOK
pamiaiifHOro TerI000OMIHY 3 MOJYM’SIM HU30BOI MOXKeXi. J{yis OI[IHIOBaHHS Yacy HarpiBaHHs
70 TEMIIEpaTypy CaMO3aiiMaHHS XBOIHKH, PO3TAalllOBaHOI HA BIACTaHI I, M BiJ TMOBEPXHI
MOJIyM’sl HU30BOI MOXKEXI, BBAKATUMEMO MOJYM’Sl TOPU30HTAJIBHUM MPSIMOKYTHHUKOM 31
CTOpOHaMU a 1 d , M, a XBOIHKa PO3TAIlIOBAaHA HAJ| MPSIMOKYTHHKOM Ta MPOEKTYETHCS B HOT0O
cepenuHy. [Iporiec HarpiBaHHSI XBOTHKH, PO3MIPaMH SIKO1 HEXTYEMO, OMHKCYE TU(epeHITiaIbHEe
PIBHSIHHS

cmdT =o¢ (T14 -T! )l//SdZ' (7)
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3 I0YaTKOBOIO YMOBOKO

T(0)= To, (8)

ne T(r) — TemmnepaTypa XBOiHKH, K; KOMIIOHEHT 4acy 7, C; ¢ — MUTOMA TEIUIOEMHICTB,

Hoc/ke-K; m — maca XBOiHKH, k2; 13— TemmepaTrypa mnoiaym’s, K; y — KyToBuH

KoeQIlli€EHT OMPOMIHEHHS, & — BUIIPOMIHIOBaJIbHA 3AaTHICTh; o — crana Credana-

BonwsiimMana; S — miioma moBepxHi XBOi, SIKa 3a3HA€ ONPOMIHCHHS, M. PO3B’13KOM 3aj1aui
cm 1 T1+T|+2arctgl +C,

(7)—(8) € pynkIis
)= s 477 [In T,-T| T, 9)

ne C — craya 4Jacy (C) U1 Cyxoi Ta »HBOi XBOi, sIKy orpumyeMo 3 (8). 3a dynkiiero (9)
OyayemMo rpadiku 3aIeKHOCTI TEMITEpaTypy XBOTHKH Bijl TPUBAJIOCTI HAarpiBaHHs (puc. 7).

900 I I I I 200 | . |

s00 L | QOO+ e
"j w0t S ] "f: 7001 / ]
= 600 - 4 = 600 3HayeHHsl TeMnepaTypy camosainMaHHs
= E,. XUBOI XBOT
g 3HayveHHs TeMnepaTypy camo3anMaHHs = 500
@ 500 cyxoi xBoi 7 = B 7
2 Z 400
3 400 1 2 |
= 300

300 . 7

200 ! ! ! ! | | 200 L ' ' ' ' L '

0 200 400 600 800 1000 1200 1400 0 500 1000 1500 2000 2500 3000 3500 4000

TpuBaJgicTe HArPiBAHHS, C

a)

TpHBAJCTH HATPIBAHHA, C

6)

Pucynox T —3anexcnocmi memnepamypu cyxoi X0iHKU 6i0 mpueanocmi 6HAC1iOOK HACPi6aAHHS
MENnI06UM BUNPOMIHIOBAHHAM. A—CYXA X805, O—IHCUBA X6Os.

3a pe3ysbTaTaMl MOJICTIOBAHHS BCTAHOBJIEHO MPOMDKOK 4Yacy 10 BUHUKHEHHS 3aliMaHHS
KHBOI 1 CyXO0i XBOTHKH, PO3TAIIOBAHOI Ha Pi3Hil BUCOTI BiJT TOBEPXHI MOTyM st (Tabi1. 2).

Tabauys 2

Ipomidicox uacy 00 3atiManHs XB0IHKU BHACTIOOK HACPIBAHHS MENN0BUM BUNDOMIHIOBAHHAM 610

NOJIYM 5l HU30801 NOJHCEMHCI

Bucora Hag oBepxHeEro MOIyM’ s, M Tpomixok wacy no 3aHMaRHA, ¢
’ Cyxa Kusa
4 271,7 1008,0
2 91,2 338,8
1 39,0 144,6

OCKUTBbKM TIPOBENICHHSI EKCIIEPUMEHTATbHUX BOTHEBUX JIOCHTIPKEHh CTAHOBUTH
HeOe3rneKy 1 moTpedye HAsBHOCTI JUITHOK PI3HOTO BIKy, OyJO TPOBEICHO KOMIT IOTEpHE
MOJICTTFOBAHHS TIOXKEXKI MOJIOAMX COCHOBMX HacakeHb y WFDS. MojenroBaHHS TOXKEXKi
MPOBOWIIM JUTSl TIOBHUX JIEPEBOCTaHIB BIKOM Bim 5 m0 40 pokiB 3 mepiogom S5 poki. 3
TaONUIh XOMy POCTY OTPUMYBAIM JIICIBHUYI XapaKTEPUCTUKH JEPEBOCTaHY, HEOOXITHI IS
JIOCIIJDKEHHS: Cepe/IHIN JliaMeTp Ha BUCOTI 1,3 M, BHCOTY JiepeB Ta I'yCTOTY HaCaKEHHSI.
®opmy KpoH aepeB 5S—15-piuHOro BiKy BBaKaIM KOHIUHOIO, a 3 20-pi4HOTO BIKY — 3pi3aHOTO
koHyca. CToBOyp BBaKald KOHYCOM 3 BHCOTOIO, IO JIOPIBHIOE BHCOTI JE€peBa, Ta
BIJIMOBIIHAM JIIaMETPOM OCHOBU Ha PIBHI IPYHTY, SKUH PO3PaxOBYBaJIM 3a JiaMETpOM Ha
BucoTi 1,3 M. Ha nuisHi 5-piuyHuX JepeB Ha3eMHUM TOPIOYMM MaTepiajioM BUOUPAIM TPaBy
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BuCOTOI0 0,4 My cyxoMy CTaHi (BOJIOTICTh — 6 %), 1110 CIIOCTEPIraeThes B MEPIO]T MMiABUIIICHOT
NOXKEeKHOI HeOe3MeKkH, BOCEHM 1 HaBeCHI. Y BereTalliiHui Iepiofi BUKOPHUCTOBYBAIU
BoJioricTb 100 %. Ockutbku y 10-piuHOMY Billl B HACA/PKEHHSX B1I0YBAETHCS 3MUKAHHS KPOH,
K€ CIPUYMHSE 3HUKHEHHS TPaB’sIHOTO TIOKPUTTSA, HA3€MHUM TOPIOYUM MaTepiajioM
BUOMpA XBOWHY MIACTHJIKY, BOJIOTICTh sikoi 6 %, a ToBmmHa — 3 cM. [ HacamKeHb
CTapIIIOro BIKY TOBIIWHA MIJICTUIIKU 3MIHIOETHCS HE3HAYHO 1 ocsirae y Biri 40 pokiB 4 cm.
[poriec camooumIieHHs] CTOBOYPIB CIIPUYMHSE BUCHUXAHHS HIDKHIX TUIOK, BHACTIZOK
YOro 3pOCTa€ BUCOTA HIDKHIX TUTOK. Lleli TOKa3HMK 3yMOBIIIOE TIEpEXiZ] HU30BOI MOXKEXI Y
BepxoBy. Bincranp Bim HwkHIX TUIOK A0 migctwikd B WFDS BuxopucroByBamm 3a
pe3yabTaTaMH TIOJILOBHX JIOCHDKeHh Ta Moxenm (J. Hynynen, 1994). V 10-piyaoMy Biti
BPaxOBYBAJIM HASBHICTh CyXMX T'UJIOK B HIKHIM YaCTUHI KPOHH, BUSIBJICHY ITiJ] Yac MMOJIbOBUX
JOCIKeHb. MakcuManbHuii yac cumyJisiiii BcraHoBmoBam 300 c. 3a pesynbraramu
MOJICTIFOBAHHST OOYMCITIOBAIM 3HAUCHHSI CEPENHBOI IIBUIKOCTI TOIIMPEHHS HU30BOi Ta
BEPXOBOI TOkKeX1 (puc. 8). Y HacapKeHHSAX BIKOM 5 POKIB BHHMKJIA CYIUIbHA (HHU30Ba 1
BEpXOBa) Moxkexa 30kpema, y Biml 10-15 pokiB moxeka pO3BUBAETBCA 3 MEHIIOO
HIBUAKICTIO, IO MOSICHIOEMO BIZCYTHICTIO CYXMX HHKHIX TUIOK, SIKI CIIPHUSIOTH MOIIMPEHHIO
MOXKEXKI KpOHAMH. 32 HAsIBHICTIO 000X (pOpM MOkexki (CyIUIbHA MOXKeXka), BUCOKA IIBUAKICTh
TIOIIMPEHHS K01 3yMOBJICHA 3HAYHHM 3aIlacoM TPaBH y CyXOMY CTaHi Ta CTaHOBWIIa moHas 11
M/XB. Y BereTauiiiHui Hepioz[ BOJIOTICTb TPaBH CTAHOBWJIA TIOHAT 100 % 1 mommpeHHs
ropiHHs He BimOyBasiocs. Y Biti 10-20 pokiB 3a BlIICYTHOCTl TpaBH Bm6yBaﬂac;1 OJTHOYACHO
HHU30Ba 1 BEPXOBA TOKEHKA, TPHUOMY MIBUJIKICTh HHU30BOI TIOXKEXKI 3MEHIITYBaJIach 13
30UIBIIIEHHSM BIKY, @ BEPXOBOi — 30UIBIITYBaIach. 3POCTaHHS 3 BIKOM HACA/KEHb HIBHIKOCTI
BEPXOBOI TMOXKEXKI 3yMOBJIEHA 30UIBLICHHAM 3amacy TOpHYOro Matepialy B KpOHax
HACaJKEHHS, a BUIIIOBITHE 3MEHIIICHHS IITBUJIKOCTI HU30BOI ITOXKEK] — 30UIBIIICHHSIM BIJCTaH1
B/l HYDKHIX TUJIOK KPOH 0 TIJICTWJIKH, 110 3YMOBJIFOE€ 3MEHILIEHHS BIUIMBY MOJYM’ sl BEPXOBOi
NOKEX1 Ha HA3eMHUI TOpIOYMI Marepiall — XBOWHY mACTHIKY. Y Bimi 20—40 pokiB BepxoBa
MOKEeKa HE BUHHMKAE, a IIBUIKICTh TMOIIMPEHHS HHU30BOI TMOXEXKI 3pOCTAaE 3 BIKOM
HACA/DKCHHS, IO  TOSICHIOETHCS
30UTBIIICHHSM 3aI1acy MiJICTHIKH.
Tomy HalOLIBIT
o MOXKEKOHEOE3NEYHUMH €  COCHOBI

MOJIOMHSKM BiKOM 110 20 pOKiB,
° \ \ / / oco0ymBo y Bt 1520 pokiB, y sSIKux
6 \ M

-
N

o
-

HHU30BA TOXKEXKA TICPEXOTUTH Y
BEpXOBY. Y HACA/DKCHHSIX BIKOM

LLiBMAKicTb NOWMPEHHA NoXeXi, M/XB

4

\./ noHay 20 pokiB HeOe3leka MEHIIa,
2 OCKLIIBKH BIJIOYBAETHCS JIMIIIE HU30BA
0 T T T TIOKEXKa.

5 15 25 35 Y ’ATOMy  po3Jiii
—— Hu3oBa noxexa . HaBCJICHO B1IOMOCT1 m1oa0
= Beprosanoxexa Bik, poku anpoOyBaHHs Ta BIIPOBADKCHHS

Pucynox 8— 3anexcnocmi wiguokocmei pe3yJIbTaTIB AOCTIIKEHb.
NOWUPEHHS HU30601 M 6epX 0601 1iCO601 . IIpuctpiid st AOCIIPKCHHS
NOJICENHCT 6 COCHOBUX MOLOOHAKAX 6i0 iX 6IKY 3aMMUCTOCTI I'OPrOY0TO Marepiaily
3 BUKOPUCTAHHAM

€JICKTPOHArpiBaJILHOTO €JeMEHTa Ta METOJUKY, Ky BIH peali3ye, anpoOOBaHO B
micoBomy rocnomapctBi (puc. 9). JlocmipKeHHs 3aliMaHHS TIJCTHIKH COCHOBHX
MOJIOJHSIKIB TPOBOJAMJIM B COCHOBUX HacaJkeHHsAX BikoM 15—20 pokis. Ilepen



NPOBEIECHHAM JIOCIIIKEHb BHU3HAYaJld BOJIOTICTh XBOI 3alpOINOHOBAHUM
J1ENbKOMETPIi, 3HAUEHH AKOi CTaHOBUIIO 12,9542 %

13

METOI0M

Pucynok 9— 3acanvuuii 6uensio npoyecy suzHauenHs memnepamypu 3atManus ma nPoMIdcKy 4acy 00

3QUMAHHA Y NOTLOBUX YMOBAX 3 GUKOPUCMAHHAM PO3PODIEHO20 NPUCMPOIO

HpOBe):[eHo 15 mocmiziB 010 BU3HAYCHHS TEMIICPaTypH 3aHMaHHS Ta TIPOMIXKKY 9acy

JI0  3alMaHHS 1

BCTAHOBJICHO, IO JlicoBa nmcmmca B COCHOBHX MOJ'IOI[HSIKaX €

TIOKEKOHEOC3MEYHOI0 1 3alMaEThCs 3 WMOBIPHICTIO, Oym3pKor0 0 1/2 Bim mkepenma 3
Temriepatyporo 450°C 3a 25,7 c.

3 ypaxyBaHHSIM DPE3YJbTaTIB EKCIIEPUMEHTAIBHUX JIOCII/DKEHb Ta MOJCTIOBAHHS Yy
WEFDS 3amnponioHoBano ynockoHaneHHS «llIkamm OmiHKK TpUpOTHOT TIOXKEKHOT HEOC3eKH
3eMENTbHUX JIUITHOK JIicOBOTO (PoHIy YKpaiHm», periiameHToBaHoi [IpaBuimaMu moskexHOL
Oe3neku B Jlicax YKpaiHW, NUIIXOM Mofuty | Kimacy mpupomHoi MOKexHOI HeOe3neku Ha
migriacy: Ia ta 10 (Tabo. 3).

Tabauys 3

Yoockonanena wikana oyinku npupoonoi noscedncHoi nebesnexku semenbHux OLIAHOK 1ic08020
¢onoy Vrpainu, 3anpononosana 3a pe3yibmamamu OUCEPMayiuHUx 00CAi0OHCeHb

Kiac [Tigxmac OO'eT 3aropstHHsI (XapaKkTepHi THITH Hali0Olnb11 IMOBIPHI BUIH TIOXKEXK,
MOXKEKHOT | TOXKEIKHOI HACAJDKEHb 1 yMOB MiCIIE3POCTAHHS, YMOBH i TPHBAJIICTB TIEPioy iX
HeOe3Mmekn | HeOe3nmeKn KaTeropii He BKPUTHUX JIICOBOO MOJKJIUBOTO BUHUKHEHHS 1

POCIIMHHICTIO 1 HEJTICOBUX 3€MEJIh) PO3IMOBCIOKCHHS

1 2 3 4
I Ia XBoifHi, 30KpeMa COCHOBI HacamkeHHs | [IpoTsirom yceoro )

BikoM 5-20 DOKIB B YCIX THIIAX YMOB TIOKEKOHEOE3NETHOTO TIEPIOJTY €

) MiIBUIIICHA 3arP03a BUHUKHEHHSI
micuespocrants (TYM). HM30BHX JIICOBHX TIOXKEK 3 TIEPEXOIOM
Y BEPXOBI.
16 XBOMHI, 30KpEMa COCHOBI HACa/DKEHHs | [IpoTsrom ychoro

BIKOM 25-40 poKiB B yCIX THMax YMOB
mictiespoctanas  (TYM).  Hacampkenns
XBOMHUX TIOpiA cTapiii 40 poKiB 3 HIeKcamMu
0 (myxe cyxi), 1 (cyxi). Hacamkennst cocHu
TIPCHKOI, SUTIBITIO, Tyl HE3AIEKHO B BIKY Ta
TYM. HesimMkHyTI JHCOBI KyIBTYpH YCIX
Topiz1. 3pyou 3-T1i1 XBOWHMX TTOP1JT, 3rapuIlia,
3aruOi Haca/pKeHHsl (BITpoBay, Oypenomu
Ta iHI). 3pyOu 3-IIi/L JIMCTAHKX TIOPIL, 1HUI

HE BKPHTI JIICOBOKO POCIMHHICTIO 3eMITi (KpiM
JICOBHX IWISIXIB, MPOCIK, MPOTUIIOKEKHUX
po3puBiB),  SKi  pO3TalIOBaHi  Cepell
Haca/pkeHb ~ XBOMHMX — mopid.  JlicoBi
HACa/KEHHS 3  PIBHEM  palaliifHOro
3a0pymHeHHsI 15 Ki/KB.KM 1 BHUIIE, HE3AICXKHO
BiJT TIOPOJTHOTO CKJIaAY, BiKy i TYM.

MOXKEKOHEOE3MEYHOTO TIEPIOY €
3arpo3a BAHMKHEHHS HI30BHX JTICOBUX
MIOXKEK 0€3 TIEPEXO/Ty Y BEPXOBI.
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[Tponosxenns Tadi. 3

1 2 3 4
1I He Hacamxenns xBoiHux nopiza crapiiri 40 Hu30B1 1107%€K1 MOKIIUBI
knacudikyerbest | pokiB B TYM 3 inaexcom 2 (CBixki). MPOTSITOM yChOTO
Hacamxenns nmuctsaux nopiag B TYM 3 IMOXKEKOHEOE3IIEYHOT O
inexkcamu 0,1 nepiony, BEPXOBi - B ePioau
MOKE)KHIUX MAaKCUMYMiB
I He Hacamxennss xBoitHux mopin crapmn 40 | Hu3oBi 1 BepxoBi — moxkexi

kinacudikyerbcsi | pokiB B TYM 3 ingekcamu 3 (Bosiori), 4 | MOKJIMBI B TeEpioj] JITHBOTO
(cupi). Hacamxenns nmuctstaux nopig B TYM | mOXeXHOT0 MaKCUMyMY
3 IHJIEKCOM 2

v He Hacamxennss xBoiiHux mopin crapor 40 | Hu3oBi  mokexi  MOXKIIHUBI
knacudikyerbest | pokiB B TYM 3 ingekcom 5 (MOKpi). | TIIBKM B MEPIOJIU MOKEKHUX
Hacamkenns muctsaux mopin B TYM 3 | MmakcumywmiB

ingexcamu 3, 4. 3pyOM 3-miI JUCTSHHUX
nopiz (cepen HacaHKCHb JUCTIHUX IOPiN),
1HIII HE BKPUTI JIICOBOIO POCIUHHICTIO 3eMJTi

\Y He Jluctsiai HacamkeHHs B TYM 3 ingekcoM 5. | BuHUKHEHHS MTOXKEeXKI1
knacudikyerbest | He BKpHUTI JTICOBOIO POCIMHHICTIO 3€MIIi | MOKIIUBO TUTBKH npu
(sticoBi LUIAXHY, MPOCIKH, BI3HPH, | JOBFOCTPOKOBHX TOCYXax
MPOTHUIOXKEXKHI po3puBH). HemicoBi 3emuti
(kpiMm  ciHOXKaTed,  [MAacOBHWII,  CaJiB,
SIT1JTHUKIB)

Ha BinMiHy BiJ (akTHUYHOI IIKaJIM, 3alIPOIIOHOBAaHA BPaxoOBY€e OCOOIMBOCTI BILUIMBY
YUHHUKIB Ha TIOXKEKHY HEOe3NeKy B COCHOBUX MOJIOAHAKAX, 30KpeMa, IO B
MOXKEeKOHEOE3MEUHUI Meplo/l Y COCHOBUX HACA/KEHHSX MOXKEKHA HEOE3MeKa COCHOBHUX
MOJIOJTHSIKIB BikOoM 710 20 pOKiB, 0cOOIMBO Y Bitli Bzl 5 10 20 pOKiB, CYTTEBO BIPI3HIETHCS
BIJl TMOXKEKHOI HEOE3MEKHM COCHOBHUX HACA/PKEHb CTAPIIOTrO BIKY, 3a IIBUAKOCTI BITPY
1-4 m/c mokek1 COCHOBHX MOJIOJIHSKIB Ha BIIMIHY BiJl TTOXKE)K HAcaPKCHb BIKOM ITOHAI
20 poKiB MEpexosITh 3 HU30BUX Y BEPXOBI, MPU IOMY JiHIHHA MBUAKICTH MOIIUPEHHS
MOXKEXK1 3pocTae y 2—5 paziB. 3anmporioHOBaHA IIKaJla BOPOBakKeHa B AisuibHICTH JIIT
«PaBa-Pycbke J1icOBE TOCTIOAPCTBOY, 110 3aCBITIYETHCS BIAMOBIAHUM akToM. [IpakTrune
BUKOPUCTAHHSI 3alIPOMIOHOBAHOI IIKAJHM J]A€ 3MOTY 3IHCHIOBATH HAYKOBO OOTPYHTOBAaHUMN
BHOIpP KPUTEPIIO OIIHIOBAHHS ITOKEKHOT HEOC3MEKH COCHOBUX HACAKCHbB, SIK HAMOLIBIII
MOIIUPEHUX CEpPEel XBOWHMUX, CBOE€YACHO Ta OO €KTUBHO TPOTHO3YBATH TOKEKHY
HeOe3MeKy, a TaKOXK IUUIaHyBaTH BIJMOBIIHI MPOTHUIIOKEKHI 3aXOAU B TaKUX MICIIX
3pOCTaHHSI JIICOBUX HACa/>KEHb.
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BUCHOBKH

JHuceprairisi € 3aBepIIICHOI0 HAYKOBOIO POOOTOI0, B SIKiil HaBEICHO PO3B’S3aHHS
aKTyaJbHOTO HAayKOBOTO 3aBJaHHS PO3KPUTTS OCOOJMBOCTEH BIIMBY YMHHHUKIB Ha
MOKEXKHY HEOe3MeKy COCHOBUX MOJIOJTHSKIB JIicOBOrO (oHAYy YKpaiHUM fK HIATPYHTA
MIBUIICHHS e(EKTUBHOCTI 3a0e3MeUeHHS 1X MOKEKHOT OC3IMEKH.

OcCHOBHI HayKOBI Ta IPAKTUYHI pe3yJIbTaTH POOOTH HABEACHO HUXKYE.

1. 3a pesynpTaTaMu aHalli3y CBITOBOTO Ta BITYM3HSHOTO JOCBITY 3 IHTaHb
MOKEKHOT HEeOEe3NeKH JICIB BUABJICHO 30KpeMa, mo y 2014 pomi Tineku B Pocii
Bi10ynock 16865, Ionwmii — 4685, a B YkpaiHi — moHaj 2 TUC JIICOBUX IOXKEXK, SKi
NpU3BEIM IO 3HAYHUX MaTepiaibHUX Ta €KOJIOTTYHUX 30UTKIB. 30KpeMa 3HHIYETHCS
JicoBui (hOHJ, BUHUKAIOTh 30UTKM Juisi (aopu 1 dayHu, a Takoxk Oiocdepu. Takoxk
HeOe3neyHuM  (PaKTOpOM JIICOBUX TMOXKEXK € BHUKWIW TMAPHUKOBUX Ta3iB, TUIbKU
BrpoioBk 2014 poky ix oOcsar B VYKpaiHi JOCAT TaKuX 3HAYEHb: BYTJIEKUCIOTO
razy 342,02; uamnoro raszy 23,32; merany 1,02 oxcumiB azory 0,65, THC. TOHH
BiAmoBiAHO. HaliMacmiTaOHimm J1COBI TMOXKEXKl KIACHU(BIKYIOTbCS SK HaJI3BUYaANHI
CUTYyaIIil IPUPOJHOTO XapaKTepy.

2. Ha mijcraBi pe3yNbTaTiB aHali3y Cy4acHOTO CTaHy 3a0e3MeUYeHHs MOKEKHOT
O€3MeKH COCHOBHMX HACaKEHb JICOBOrO (OHIY YKpaiHH BCTAHOBIJIEHO, IO MOXEKHA
HeOe3nmeKka MUISHOK MOJOJUX COCHOBMX HACa/PKeHb € BHIIOIO TIOPIBHSIHO 3
HACa/DKEHHSIMHU CTapIloTo BiKy, y TOW Yac SK IIKAJIOK OIIHKA MPUPOTHOI MOKEKHOT
HEOE3MEeKN 3eMEeNIbHUX AUISHOK JIICOBOTO (DOHAY HE nepeadavyeHo ypaxyBaHHS I[bOTO
¢dakty. Lle Moxe NpPU3BOAUTH A0 MOMMIKOBUX YNPABIIHCHKHUX pIIIEHh B CHUCTEMI
3a0e3MeUeHHs MOXKEXKHOI 0€3MEeKH BIIMOBIIHUX 00’ €KTIB JIICOBOTO (POHAY Y KpaiHU.

3. Bucynyro inero, mo migBHIICHHS €GEKTHBHOCTI CHUCTEMHU 3a0e3IeUeHHS
MOKEXKHOI OE3MEeKHM MOJIOAMX COCHOBHX HACaHPKeHb MOXKE OyTH JOCSATHYTO IUISXOM
YIOCKOHAJIEHHSI METOOJIOT1 OIIHIOBAaHHA iX MPUPOJIHOI TOXKEXKHOT HEOE3MeKH, sKa
BpPaxoOBY€ OCOOJIMBOCTI BIUIMBY YHHHUKIB Ha 11 CTaH.

4. OOTpyHTOBaHO 3aCTOCYBaHHS METOAY JIICIBKOMETpii [l BU3HAUYCHHS
BOJIOTOCTI TOJIOK XBOI SIK YMHHMKA BIUTMBY Ha MOKAa3HUKHU X MOXKEKHOI HEOE3MeKHu Ta
BCTaHOBJIEHO, 10 3HaueHHs Bosorocti (W, %) omucyerbess  (PyHKINIETO,
W=-0,0461C+3,7016 C°—87,781C+658,57 , ne C — eMHicTh mienbkoMerpa, nd.

5. 3a pe3ynbTaraMu €KCIEePUMEHTAIBHUX JIOCIKEHb BUSBJICHO, 110 IIBUJKICTb
BUTOPSIHHS 3pa3KiB XBOi 3MIHIOETHCS B CTOPOHY 301JIbIIEHHS B Psiy CBIXKO3IpBaHa —
onayia — BUCyIIeHa 1 Ha 60-1i1 ¢ BUTOpsiHHS BiApI3HAETHCS B 1,3 pa3u A BUCYILIECHOT
XBOI TOpPIBHSHO 31 3HAYEHHSAM JUISI CBKO3IPBAHOI, 1 KOPEIIOE 13 3MIHEHHSM iX
BOJIOTOCTI.

6. Po3po0ieHo, BHUTOTOBJICHO, ampoOOBAaHO Ta BOPOBAIKEHO 3aXHIICHUI
NMaTEeHTOM YKpaiHW Ha KOPUCHY MOJENbh MPUCTPINA I JOCHIKEHHS 3aMHUCTOCTI
TBEPAUX TOPIOYMX PEUYOBHUH Ta MarTepiaiiB 3 BUKOPUCTAHHSIM €JIEKTPOHArpiBaJbHOTO
€JIEMEHTA, SIKUH BIAPIZHAETHCS THM, IO P HOr0 BUKOPUCTAHHI MOXKHA JIOCIHIKYBATH
3aiMUCTICTh MaTepiaiiB B HIMPOKOMY Alama3oHi TeMIepaTyp; HasiBHICTh aBTOHOMHOTO
JDKepena JKUBIICHHS JTa€ 3MOTY 3acTOCOBYBAaTH HPUCTPil Ha 00'€ekTax 3 BIICYTHIM
eJIEKTPOKUBIEHHSAM. [3 3acTOCyBaHHSM ILIBOTO MPUCTPOI0 B TMOJBOBUX YMOBax
BHU3HAUYEHO, IO JICOBA IMACTHUJIKA COCHOBHUX MOJOIHSKIB 3alMacThbCs BHACIIIOK
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KOHTakTy mpotrsrom He Oimpme 30 ¢ 3 wHarpitum p0 Temmeparypu 450° C
€JIEKTPOHArPIBATIBHUM €JIEMEHTOM PO3POOJIEHOTO MPUCTPOIO.

7. ExcriepuMeHTaTsHUMU JTOCITIDKEHHSIMHA BUSBIICHO, 1110 TEMIIEpaTypa 3aiiMaHHs
(t, °C) XxBOi COCHOBHX MOJIOJHSKIB 3aJIC)KHTh BiJ 11 BOJIOTOCTI 1 OIMUCYETHCS 3aJICKHICTIO
=-0,002W ? + 0,8466W + 204,49.

8. 3a pe3ysbTaTaMy KOMIT I0TEPHOTO MOJIEITFOBAHHS:

— PO3paxoBaHO JIHIWHY IIBHUJKICTh PO3MOBCIOKEHHS TMOXEXI B COCHOBHX
MOJIOJHSIKAX, SIKa MPAKTUYHO CIIBIAJAE 31 3HAYCHHSIM, BU3HAYCHUM 3a PEe3yIbTaTaMu
CKCIIEPUMEHTY B IMOJIbOBHX yMoBax (1,87 m/xB Ta 1,85 M/XB BIAMOBIIHO);

— BCTAHOBJICHO, II0 B COCHOBUX HACaKCHHSX IOXKEKHA Oe3leKa COCHOBUX
MOJIOAHSKIB BikOM 110 20 pokiB (ocoO0iauBO y Bili Bilt 5 g0 20 pOKIB) CYTTEBO
BIJIPI3HSIETHCS BiJl MOXKEKHOI HEOE3MEKH HACAPKEHb CTapILOTO BIKY, 30KpeMa MOMXKEexK1
COCHOBHUX MOJIOJHSKIB Ha BIJIMIHY B1J IOXKEX HacapkeHb BIKOM MmoHaja 20 pokiB
NEepeXoAATh 3 HU30BUX Y BEPXOBI1, IPU LIbOMY JIIHIIHA IIBUJIKICTh MOIIUPEHHS 3POCTAE
y 3—5 pa3iB.

9. 3a pe3ynbraTaMu MaTeMaTUYHOTO MOJIETIOBAaHHSI BCTAHOBJICHO, 1110 HACIIKOM
KOHTaKTy CyXOi XBOi 3 TLJIOM, HarpitTuM Jo temrepatypu noHaj /43 K, € BUHUKHEHHS
MOJIYMEHEBOI'0 TOPIHHS Ha BIIMIHY BiJI KOHTaKTy CBIXKO31pBaHOi XBOi 3 HATPITUM TLJIOM
1o Temneparypu 823 K, 3a skoro BUHHKAE TIILKH TJIIHHS. BcTaHOBIEHO, 1110 BHACIIIOK
pamiaiiiHOTO BUMPOMIHIOBAHHS TOJIYM S HH30BOi MOXKEXi, MPOMDKOK Yacy 0
3aiiMaHHs CyXOi XBO1 Ha HMIKHIX T1JIKaX KpOH J0 TeMIEpaTypu caMmo3aiiMaHHs He Oynie
nepeBuuryBat 404 ¢, o B 4 pa3u MeHIIE MOPIBHIHO 31 CBIXO31PBAHOIO XBOEIO.

10. 3anponionoBaHo BHeceHHs 3MiH 10 «lllkamu OIiHKM MPUPOAHOI MOXKEKHOT
HEOE3MeKN 3eMeNbHUX MAUISIHOK JicoBoro (oHay», pernameHToBaHoi I[IpaBunamu
MOXKEXKHOT Oe3neku B Jicax YKpaiHu, nuisxom mnoainy | kmacy HeOe3meku Ha jBa
nigkiaacu: la — 11 COCHOBUX MOJOAHSKIB BiKOM 10 20 pokiB, 16 — 11 COCHOBHX
Moo HsIKiB BiJ 20 10 40 pokis.

MNEPEJIIK OITYBJIKOBAHUMX ITPALIb 3A TEMOIO JJUCEPTAIIII

V nayrxoeux gpaxosux euoanmnsx:

1. Ky3ux A. /1., Toapscekuii B. 1. TIpo mokexxHy HeOE3NeKy MOJIOIMX COCHOBHX
HacapkeHb. [loowcexcna be3nexa. 30ipark HaykoBux mnpaiib. JIIY BX]I. JIbgiB, 2014. No 24,
C. 68—73.

2. Ky3bik A. 1., Toapsiackuii B. 1. OneHka Bi1aXHOCTH XBOU COCHbI OOBIKHOBEHHOM
KaKk (hakTopa MOKapHOW OMAaCHOCTH IO M3MEPEHHUIO €€ JUIIEKTPHUYECKON MPOHUIIACMOCTH.
Bezpieczenstwo i Technika Pozarnicza. Jozefow, 2015. Vol. 39, Issue 3. Pp. 111—117.

3. Kyzuk A. JI., ToBapsHcekuii B. I. MacoBa mBHIKICTh BUTOpPaHHSI XBOI COCHH
3BUYAMHOI SIK MOKa3HMK MOXeXHOiI HeOesneku. [lodwcedcna Oesnexa. 30IpHUK HAyKOBUX
nparip. JIJIY BXX]I. JIesis, 2014. Ne 25. C. 57—561.

4. Topapsaepkmii B. 1., Kysuxk A. [I., Ilerpocekuit B. JI. B3aemo3B’s30k Mix
TEMIIEPaTypOI0 Ta YacoM JI0 3aiiMaHHS XBOI MOJIOIMX COCHOBUX HacakeHb. [loowcesicHa
besnexa: 30ipank HaykoBux mpaitk. JIJIY BXK]/I. JIesiB, 2015. Ne 26. C. 167—171.


http://sci.ldubgd.edu.ua:8080/handle/123456789/722
http://sci.ldubgd.edu.ua:8080/handle/123456789/722
http://sci.ldubgd.edu.ua:8080/handle/123456789/724
http://sci.ldubgd.edu.ua:8080/handle/123456789/724
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5. ToBapsiucekuit B. 1., Kysuk A. JI. JlocmimkeHHsS MOXEXI MOJIOAUX COCHOBHX
HacaKeHb. [loowcedcna besnexa: 30ipHuK HaykoBux npaiib. JIIY BXKJI. JIbBis, 2016. No 28.
C. 113—120.

6. Kysuxk A. ., Tomapsuchkmii B. I. MaremaTnuHe MOJICTIOBaHHS IPOIIECIB
KOHJTyKTHBHOTO 1 pajiialiitHOro TerIo00MIHY ITiJT Yac MOXKeX1 B COCHOBHX Jiicax [looicedicna
be3nexa: 301pHrK HaykoBuX mpaits. JIIIY BXK/. JIesiB, 2017. Ne 30. C. 105—113.

7. Tosapsincekuit B. 1., Ky3zuk A. JI. OuiHroBaHHS 3aJIeKHOCTI TIOKEXKHOI HEOe3MeKu
COCHOBHX MOJIOJHSKIB Bin BiKy. Haykoesuii gichuxk HJITY Ykpainu : 30. HayK.-TEXH. Mpallp.
JIsBiB, 2016. Bum. 26.5. C. 220—226.

Ocobucmuii 6Hecok 3000y6aua y pooomax, siKi OnyoIiKO8AHL y Cnieaemopcme:

[1-4] — 3m00yBau NPOBIB aHAMI3 JITEPATYPHUX JKEPENl TOXKEKHOI HeOe3NeKu
COCHOBMX HACa/UKEHb Y MOJIOJIOMY Billl, BUSBJICHHS LUIIXIB IIJBUILEHHS €(EKTUBHOCTI
3a0€3MEUEHHs] TOKEKHOI O€3MEeKM B MOJIOJMX COCHOBMX Jicax YKpaiHM, a TakoX
EKCIIEPUMEHTAIIBHO JIOCIIIMB BUSIBJICHHS BIUIMBY YMHHUKIB Ha MOKA3HUKH TMOXKEXKHOI
HeOEe3MeKn XBO1 3 AUITHOK MOJIOJJUX COCHOBHUX HACa/KE€Hb Yy JIAOOPATOPHUX 1 MOJIBOBHUX
yMOBax.

[5—7] — npoBeneHHS EKCIEPUMEHTAIbHUX JOCHIKEHb 3 BUSBIICHHS BIUIUBY
YUHHUKIB Ha MPOIECM BUHUKHEHHS Ta TOIIMPEHHS TOPIHHS B MOJIOJAMX COCHOBUX
HACa/HKCHHSIX, MaTeMaTUYHE Ta KOMII FOTEPHE MOJICITIOBAHHS, YJIOCKOHAJICHHS IIKaIu
OI[IHKU MPHUPOJIHOT MOXKEKHOT HEOE3MEeKH 3eMEJIbHUX JIISTHOK JIicoBOro (GoHAY YKpaiHu
JUTSl COCHOBUX MOJIO/IHSIKIB.

Onyoniko8aHo 6 iHUUX BUOAHHSIX:

1. ToBapsiHchbkuii B. 1. 3anexHicTh BOJIOTOCTI XBOI COCHM 3BHYaiHOI BIf i
JUEJEKTPUYHOI MPOHMKHOCTI SIK (haKTOp MOXKEKHOI HeOe3neku. BceykpaiHCbka HayKOBO-
NpaKkTUYHa KOH(EPEHIIiS PATYBAJIbHUKIB: MaTepiaad HayK.-TipakT. koH]. (Kuis, 23—24 Bep.
2014). Kuis, 2014. C. 294—296.

2.Ky3uk A. JI., ToBapsHchkuit B. 1. MacoBa MIBHIKICTH BHUTOpPAHHS XBOi COCHHU
3BHYAMHOI SIK TIOKa3HUK TTOYKEXKHO1 HeOe3neku. Haozsuuaiini cumyayii : 6esneka ma 3axucm.
Marepianm BceykpaiHChkoi HayKOBO-TIPAKTUYHOI KOH(EpeHIlli 3 MIKHAPOJHOI YYacTo.
(Yepkacu, 9—10 xoB. 2015). Yepkacu, 2015. C. 84—386.

3.Ky3pik A. 1., ToBapsiHcekbiii B. WM. IloxkapoomacHele CBONCTBA XBOW COCHBI
OOBIKHOBEHHOM B BO3pacTe MOJIOIHSKA. Ypesgvluaiinbie cumyayuu. meopus, Npaxkmuka,
unnosayuu YC : marep. Hayd-TexH. KoH(. (I'omens, 25 map. 2016). T'omens. 2016. C. 94—095.

4. Ky3uk A. J1., ToBapsiHchkuit B. 1. MozaemtoBaHHs MOeXI COCHOBUX MOJIOAHSIKIB.
Teopis i npakmuka 2acinHs noxcedic ma aikeioayii HaozeuuatiHux cumyayiti . Matepiam VII
Mixnap. Hayk.-pakt. koH(D. (Uepkacu, 19-20 tpasus). YUIIIb imeni ['epoiB YopHoOMIIS
HVYII3 Vkpainu. Yepkacu, 2016. C. 219—220.

5. ToeapsiHcbkuit B. 1., Kysuk A. JI. Tlokexxna HeOe3neka MOJIOAUX COCHOBHX
Haca/pKEHb Ta NUSIXU i1 BUpilIeHHs. [Ipobiemu exonociunoi be3nexu : 30. Te3 nomnoineit X1V
MixkHaponHoi Hayk.-TipakT. KoH]. (Kpemenuyk, 12—14 xoB. 2016) Kpemenuyk, 2016. C. 115.

6. ToBapstHchkuit B. 1., Ky3uk A. JI. MonemoBaHHS TOXKEX1 COCHOBUX HACAKCHb Y
monofoMy Biul. lloodwcedcna ma mexnocenna 6esnexa. Teopis, npaxkmuka, iHHOBaYil
Martepiaii MbKHApOTHOT HayK.-TipakT. KoH. (JIpBiB. 2016). JIbBiB, 2016. C. 219—220.

7. Kysuxk A. J., ToBapsucekuii B. 1. IloxexxoHeOe3neuHi BIaCTUBOCTI XBOMHOL
MIJICTAIKA COCHOBHMX MOJIOAHSKIB. Teopis | mpakmuxa 2aciHHs nodcexc ma JiKeioayii


http://sci.ldubgd.edu.ua:8080/handle/123456789/724
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Haoseuuaunux cumyayit . Marepiam VIII Muixnap. Hayk.-nipakt. koH(d. (Uepkacu, 19—20
tpaBHsi). YIIb imeni ['epoiB YopHoownsa HYL3 Vkpainu. Yepkacu, 2017. C. 206—207.

8. ToBapsiacekuit B. 1., Kysuk A. JI., pau K. JI. JlocmipkeHHS MOXEXKHOI
HEOE3MeKN MIJICTUIKM COCHOBUX MOJIOJHSKIB 3a ymMoBamMu noroau. Cyuachuii cmaw
yusinbHo2o 3axucmy Ykpainu ma nepcnekmueu po3eumky . Marepiamu 19
Bceykpaincbkoi HaykoBo-mpakTUuHOi KoH(pepeHiii «TexHomorii 3axucty/IloxTex —
2017» (Kuis, 10-11 >xoBtH#). Kuis, 2017. C. 428—207.

9.1lar. Ha xopucHy Mmozaenb 106652 VYkpaina, MIIKS1 (2016.01) GOIN 25/00.
[Mpuctpii a7  MOCHIPKEHHS 3alMHCTOCTI TOPIOYOTO MaTepialry 3 BHKOPHUCTAHHIM
SIICKTPOHArPiBATLHOTO enieMeHTa. brom. Ne§. 2016.

AHOTALIA

ToBapsincbkuii B. 1. IlinBuiienHss  e)eKTUBHOCTI  3a0e3MEYEHHS]  MOKEKHOI
0e31meKky B MOJIOAUX COCHOBHX Jicax YkpaiHu. — Pykomnmc.

Juceprarisi Ha 3700yTTS HAYKOBOTO CTYNEHS KaHAWAaTa TEXHIYHUX HayK 3a
crnermanbHICTIO 21.06.02 — noxkeskHa 6e3reka. JIbBIBChbKUM JepyKaBHUN YHIBEPCUTET Oe3MeKu
KUTTEISTBHOCTI, JIbBIB — 2018.

JlucepTaitisi pUCBSYE€HA BUPIIIICHHIO aKTyaTbHOT'O HAYKOBOTO 3aBJIAaHHS — IT1IBUILICHHS
eeKkTUBHOCTI 3a0€e3MeUEeHHS MOXKEKHOI OE3MEKU B MOJIOAMX COCHOBHX JIICAX Y KpaiHU.

Hageneno weromonoriro, a TakoX METOAM 1 METOAMKH TEOPEeTUYHUX Ta
EKCIIEPUMEHTAITBHUX JOCIIIKEHb 3 PO3KPUTTS OCOOIMBOCTEN BIUIMBY YMHHHKIB Ha MOKEKHY
HeOe3MeKy MOJIOAMX COCHOBUX HAacaJhkKeHb JicoBoro (oHmay Ykpainu. OOIpyHTOBaHO Ta
anpoOOBaHO 3aCTOCYBAHHSI METOY AI€IBKOMETPIi 7151 BA3HAUSHHS BOJIOTOCTI XBO1 COCHOBHX
HACa/PKEHb SIK YMHHUKA BIUTMBY Ha MOKA3HUKH 1i MOXKEKHOI HEOE3MEKH, a TAKOXK PO3POOJICHO
NPUCTPIA IS JOCITIHKEHHST 3alMHCTOCTI TBEPAMX TOPIOUMX PEUOBUH Ta MaTepiaiiB 3
BUKOPHUCTAHHSIM EJICKTPOHArpIBAIGHOTO €JIEMEHTA.

BusiBnieHo, 1110 MIBUAKICTH BUTOPSHHS 3pa3KiB XBOi 3MIHIOETHCSI B CTOPOHY 301TBITICHHS
B PSTy CBIXKO3IpBaHa — orajia — BUCYIlIeHa 1 Ha 60 ¢ BUTOPSTHHSA BIIPI3HAETHCS B 1,3 pasu s
BHUCYIIIEHOT XBOi MOPIBHSHO 31 3HAYCHHSIM JIJIsI CBIXKO31PBAHOI Ta KOPENIOE 13 3MIHEHHSIM 1X
BoJIorocti. Bu3HAayeHO JHINMHY IIBUAKICTh PO3MOBCIODKEHHS TOXKEXI B COCHOBHX
MOJIO/THSIKAX, SIKa TMPAKTUYHO CITIBMAJa€ 31 3HAUYEHHSM, BH3HAYECHHM 3a pe3yJIbTaTaMu
EKCIEPUMEHTY B MOJILOBUX yMOBax — 1,87 m/xB Ta 1,85 M/XB BIIMOBITHO.

[TpoBeneHo MaTemaTUyHE MOJCIIOBAHHS MPOLIECIB 3aiiMaHHS XBOI Ha IOYaTKOBIN
CTaiii TMOXKEXKI BHACIIAOK KOHTAKTy 3 BHCOKOTEMIIEPATYpPHHUM JDKEPENIOM, 30KpeMa
TETJIONPOBIAHOCTI XBOTHKM 32 BIJICYTHOCTI TEIUIOOOMiHY Ha OIYHIN MOBEpXHI Ta 3a HOro
HAsBHOCTI, @ TAKOX 3aliMaHHs y CKJIaJll HIDKHIX TUJIOK BHACIIJIOK paJialliitHOTO TEII000MIHY
BIJ1 TIOJTyM’s1 HU30BO1 TIOXKEXKI.

Halyno momanbiioro po3BUTKY 3acTocyBaHHs KoMl 'torepHoi mozaemi WEDS mms
OTPUMaHHS JIHIHUX IBUIKOCTEH PO3MOBCIOIKEHHS MOYKEXK1 B COCHOBUX MOJIOJTHSKAX.

VY IOCKOHAJIEHO TIKATy OIIHKH MPHUPOIHOI MOXKEKHOT HEOE3MEKN 3eMEeNbHUX JTIISTHOK
JicoBoro ¢oHIy, pernameHToBaHy llpaBunamm moxexHoi Oesneku B Jicax YKpaiHu Ui
COCHOBHX MOJIONHSKIB | Kiacy HeOe3neku, moautoM Ha J1Ba MigKiacy: la — s HacamKeHb
BikoM J10 20 pokiB, 16 — muist HacamkeHs Bia 20 10 40 pokis.

Ki104o0Bi _cj10Ba: COCHOBI MOJIOJHSAKM, TMOXKEXKa, TMOXKEKHA Oe3MeKa, MOKEeKHA
HeOe3reKa, JICOBI TOproYl Marepiaid, MOBHUM JIePEeBOCTaH, JICIEKTPUYHA MPOHUKHICTD,
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IIBUIKICTH MOIMPEHHS MOKEK1, KOMIT FOTEpPHA MOJIEITh, Bi3yalTi3arlis MPOIECy MOJICITFOBAHHS,
TEIJIOTa 3TOPSHHS, PIBHSIHHS TEIUIONPOBITHOCTI, palialliiHe TETIOBE BUIPOMIHIOBAHHSI.

AHHOTALIAS

Tosapsanckuii B. U. IloBblienue 3¢ppekTHBHOCTH 00ecrieYeHUs MOKAPHOM
0€30MaCHOCTH B MOJIOJIBIX COCHOBBIX Jiecax YKpauHbl. — Pykonucs.

Juccepranys Ha COMCKAHME YYEHOM CTENEHU KaHAUAAaTa TEXHUYECKHX HAyK IO
cneruanbHoctn 21.06.02 — nmoxkapHast 6e3onacHOCTh. — JIBBOBCKUI roCyAapCTBEHHBIN
YHUBEPCHUTET 0€301IaCHOCTH KU3HeAessTebHOoCTH, JIbBOoB — 2018.

Jluccepranys MOCBSAIIECHA PELICHUIO aKTyallbHOW HAYYHOM 3a/1aud - MOBBIICHHS
s pexkTuBHOCTH OoOecTeYeHUsT MOKapHOU 0€30MacHOCTH B MOJIOJBIX COCHOBBIX Jiecax
YKpauHsbl.

Onuncana METOAOJOTHS, a TaKXKE METOAbl M METOAUKH TEOPETUYECKUX U
HKCIIEPUMEHTAJIBHBIX MCCIEIOBAHUN TIO PACKPBITUIO 0COOEHHOCTEW BIUSAHUA (DAKTOPOB
Ha TOXapHYI OMAaCHOCTbh MOJIOJBIX COCHOBBIX HACAXKICHWI Ha 3€MEIbHBIX Y4YacTKax
agecHoro ¢onna Ykpaunsl. OOOCHOBaHO W ampoOMPOBAHO MPUMEHEHHE METOoJa
JTUAJIBKOMETPUH U1l ONPEIEICHUS] BIAKHOCTH XBOM COCHOBBIX HACAXKJIECHUW Kak
dakTopa BIUSHUA Ha TMOKa3aTeld €€ IMOKapHOW OMacHOCTH, a TaKke pa3paboTaHo
YCTPOMCTBO Il HMCCIENOBAHMS BOCILIAMEHSEMOCTH TBEPABIX TOPIOYMX BELIECTB U
MaTepHaJIOB C UCIOJIb30BAHUEM AJIEKTPOHArPEBATEIBHOIO 3JIEMEHTA.

OOHapy’eHO, YTO CKOPOCTh BBITOpPaHHUS OOpPa3LUOB XBOM MEHSETCS B CTOPOHY
YBEIIMUEHUSI B PANly CBEKECOPBaHHbIE — OMaBIlIMe — cyxue U Ha 60 c BbIrOpaHUs
orimyaercss B 1,3 pa3za mis Cyxoil XBOM IO CpPAaBHEHHUIO CO 3HAYEHUEM JJIs
CBEKECOPBAHHBIX U KOPPETUPYET C UBMEHEHUEM UX BJIAXKHOCTH.

OKCHEPUMEHTAIIBHO HCCIIEOBAaHbl IIPOLECCHl PAacHpOCTPAaHEHUSI TOPEHHS B
COCHOBBIX MOJIOAHSIKAX, IPOBEJICHO MOJIETUPOBAHKE MOKAPOB B COCHOBBIX MOJIOHSKAX
C MCIONb30BaHueM KomnbroTepHo monenmn WEDS. OnpeneneHo TMHEHHYIO CKOPOCTH
pacrnpocTpaHEHHUs MOKapbl B COCHOBBIX MOJIOJIHAKAX, KOTOpas MPaKTUUYECKU COBNAJAET
CO 3HAYEHHEM, IMOJIYYEHHBIM MO PE3yJIbTaTaM SKCHEPUMEHTA B IMOJIEBBIX YCIOBUSAX —
1,87 m/muH u 1,85 M/MUH COOTBETCTBEHHO.

IIpoBeEeHO KOMIIBIOTEPHOE MOJEIMPOBAHHUE I0KApa COCHOBBIX HACAXKICHUN B
nporpamme WFDS ¢ ucnonp3oBaHueM JaHHBIX TaOJMIl XoAa pocTa ISl TOJHOTO
COCHOBOT'O JIPEBOCTOSI pa3HOrO BO3pacTa. Y CTAHOBJIEHO, YTO B COCHOBBIX HAaCaKICHUMN
no>kapHasi 6€301acCHOCTh COCHOBBIX MOJIOTHSKOB J10 20 j1eT (0COOCHHO B BO3pacTe OT 5
10 20 JIeT) CYIIECTBEHHO OTJIMYAETCS OT MOKAPHON OMACHOCTU HACAKACHUSIX CTapILIEro
BO3pacTa, B YACTHOCTH IMOXapbl COCHOBBIX MOJIOJHSKOB B OTJIWYUE OT MOXKapoB
HacaxJeHul crapiie 20 JIeT mepexoAsT U3 HU30BbIX B BEPXOBBIE, IPU 3TOM JIMHEHHAs
CKOPOCTb pacipoCTpaHEHUs Bo3pacTaeT B 3—5 pas.

[IpoBeneHO MaTeMaTHYECKOE MOJEIMPOBAHHUE MPOLIECCOB BOCIUIAMEHEHUS! XBOU
Ha HA4YaJbHOM CTaguu MOXKapa BCIEACTBUE KOHTAaKTa C BBICOKOTEMIIEPATYPHBIM
MCTOYHHUKOM, B YaCTHOCTH TEIJIONPOBOJHOCTU XBOMHKH IIPU OTCYTCTBHUH TEIUIOOOMEHA
Ha ee¢ OOKOBOM TMOBEPXHOCTH U TEIUIONPOBOJHOCTH XBOMHKH TMPU HAIWYUHU
TerooOMeHa Ha OOKOBOM MOBEPXHOCTH, a TAKXKE BO3TOPAHUS B COCTaBE HIXKHUX BETOK
BCJEACTBUE PAJUALMOHHOIO TEIIOOOMEHAa OT IUIaMEHUM Hu3oBoro mnosxkapa. Ilo
pe3yJpTartaM MaTEMAaTHYECKOIO0 MOJEIMPOBAHUSA YCTAHOBJIEHO, YTO BCIJEICTBUE
KOHTaKTa CyXOW XBOM C TE€JOM, HarpeThiM A0 Temneparypsl cBbiiie (43 K, Bo3HUKaeT
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TOpEHHWE B OTJIMYHME OT KOHTAaKTa CBEXECOPBAHHOW XBOM C TEJIOM, HArpeTbiM [0
temneparypsl 823 K, rae BOZHMKAET TOJBKO TJIIEHHE. Y CTaHOBIICHO, YTO B PE3YJIbTATE
PaaualMOHHOIO M3Jy4Y€HHUs IUIAMEHM HHU30BOIO IOXKapa, IPOMEXKYTOK BPEMEHH 0
HayaJla BO3TOpaHUsl CyXOW XBOM BCIIEJICTBHE CAMOBOCILUIAMEHEHHs HE IPEBBIIIACT
404 c, uyTo B 4 pa3a MEHBIIIE TI0O CPABHCHHIO C CBE)KECOPBAHHON XBOCH.

VYcoBeplIeHCTBOBaHA METOJMKA OLCHKHA IPUPOJHOM ITOKAPHOM ONAacHOCTH
JIECHBIX Hacak[I€HUI, KOTOpYIO peraameHTHpyroT [IpaBuna noxkapHoii 0€30acHOCTH B
necax YKpauHbl (HacaXXJIeHHsI XBOWHBIX MOPOJI Bo3pacToM 40 JeT U MEHBIIE), a UMEHHO
1-#1 xnacc omacHOCTH pa3zesieHusIM Ha JBa nojkiaccsl : la — Hacaxnenus 1o 20 jer u
16 — oT 20 1o 40 ser.

KiiloueBble €J10Ba: COCHOBBIE MOJIOJHSKH, MOXap, MOXapHas 0€30IacHOCTb,
NIO’)KApHAasi  ONACHOCTb, JIECHBIE TOPHOYME MaTEpHUaNbl, IOJHBIM  JIPEBOCTOM,
JUAJIEKTpUYECKass  IPOHMIIAEMOCTb,  CKOPOCTb  pacHpoCTpaHEHUs  IoXapa,
KOMITBIOTEPHASI MOJIEb, BU3YaJIU3alMsl POLEcca MOJAEIMPOBAHNUA, TEIJIOTA CTOPAHMS,
ypaBHEHUS TEIJIONPOBOIHOCTH, PaIUAlMOHHOE TEIIJIOBOE U3TyUYEHHE.

ABSTRACT

Tovarianskyi V.1 . Increasing the Effectiveness of Fire Safety in Young Pine
Forests of Ukraine. — Manuscript.

The thesis for the degree of candidate of technical sciences, specialty 21.06.02 — Fire
Safety. — Lviv State University of Life Safety, Lviv — 2018.

Dissertation deals with the up to date scientific and technical task — increasing the
security assurance of fire safety in young pine forests of Ukraine.

The thesis describes the methodology and methods of theoretical and experimental
researches on the disclosure of the impact factors peculiarities on the fire hazard of young
pine stands of the land plots fund of Ukraine. A method of determining the pine needles
moisture content in laboratory and field conditions was substantiated. Apparatus for
investigating the flammability of combustible material using the heating element were
produced.

It was found that the mass burning rate of pine needles samples varies in the
direction of increase in the number from live — to dead and dry; and at starting at 60th
second from the start for burning is 1.3 times bigger for the dried needles compared
with the value of fresh ones and correlates with the change in their humidity.

A mathematical simulation of heat transfer process in a pine needle as a result of
heat exchange by the contact of one of the ends with a high temperature object such as
glowing piece of wood, a spark, a cigarette end was carried out.

Computer model WFDS was applied to calculate linear propagation speeds of fire
of a pine forest. The results confirm the adequacy of this model.

The estimation scale of the natural fire hazard of forest land plots of Ukraine has
been improved, according to which the 1st class of fire danger is divided into 2
subclasses: Ia — for pine stands aged 5—20 years; and Ib — for pine stands aged 20—40
years.

Keywords: pine stands, fire safety, fire hazard, forest combustible materials, full
pine stand, permittivity, spreading velocity of fire, computer model, combustion
temperature, heat transfer equation, radiation heat transfer.
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