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Jia-

C.C.rpHropHH, H.A.ypyMSaeB, H.B.HeKpacos 

BKCnEPHMEHTAJIbHOE HCCJEflOBAHHE JIABHHHOB BO3flyiflHOB BOJIHbJ 

Cmamtft nocmyniuia e pedaxiiun 13 non6pn 1981 z. 

nPo6jieMe ao3flyinnofl bojihw, o6pa3yiomeftCH npn cxone CHexHwx JiaBHH, noCBHmeno MHoro 

paSoT [3,4,8,10] . B 6oJibmHHCTBe H3 hhx aejiaexcn. nonwTKa o6i»acHHTb npHpoay 3toto sb-

iieHHH Ha ocHOBe eflHHHiHbre Ha6jiioneHHfi hjih ze paccKa3OB oqeBHflueB. CncxeMaxHuecKHe Ha6 

3a jiaBHHaMH h hx BosflyniHbJMH BojiHaMH, npoBeneHHue b npM3Jib6pycbe, aajiH pesyjib-

, KOTOpwe MOStHO CyMMHpOBaTb CJieflJTOmHM o6pa3OM. 

1. BosayuiHwe bojihh pa3pyiuHTejibHofi ch;iw o6PasyioxcH TOJibKO y JiaBHH H3 cyxoro CHera, 

a HaHSojiee MomHwe B03flyuiHbie bojihw o6Paayi0Tca y JiaBHH h3 cyxoro CBeseBbmaBiuero CHera 

[2, S]. 

2. BosayuiHan BOJiHa ocTaBJiweT Ha mccthoctm xapaKTepHwe bjih Hee npHSHaKH, no koto-

PHM KaK B 3HMHHfl, TaK H B JieTHHH nepHOfl MOJKHO OIipefleJIHTb HaJIHMHe H flaJIbHOCTb 3OH fleft-

CTBHfl B03«ynjHWX BOJ1H paSHOfi HHTeHCHBHOCTH, a TaKJKe OCHOBHHe OCOOeHHOCTH ee 

H BO3AeiiCTBH« tS] • 

3. flaJIbHOCTb BO3neftCTBHH BO3flymHOH BOJ1HU SaBHCHT OT 06T,eMa JiaBHHU, TpHH Jia 

BHHHoro oMara h cBoflCTB CHera. no^y^eHH aaBHCHMocxH Pa3MepoB aoH* paspymHTeiibHoro 

aeficTBHH BosayuiHHx bohh ot njiofflaflu h fljiHHbi j,aB«HHorO onara, a Tarae oS»eMa naBHHw.Ha 

UeHTpanbHOM KaBKase nPH pacqere aajibnocTH Bu6poca JiaBHH cjieayer no6aBJiflTb Ha Bosaeft-

CTBHe BoaayiiiHofi bojihw He MeHee 12% anHHH nyTH JiaBHHw [6]. Bojibiuas aanbHoCTb sohu Pa3-

pymHTejibHoro BoaaefiCTBHa BosaymHofl bojihh b 200-300 m xapaKTepua ronbKo flJiH cyxHX jia-

bhh o6i,eMOM 6ojiee 100 thc.m . C aaJibHeftmHM yaejiMMeHHeM oGiewoB JiaBHH 3Ta aanbHocTb 
pacreT Bee MeaneHHee [2] . 

4. Pa3Pa6oTaHa MeroaHKa oueHKH napaMerpoB BosaymHoft bojihu no nojioMaM h noBajiaM ae-

beB KOTopaa Moaer npMMeHHTbCH nPH asucKaHHax h oueHKe JiaBHHoonacHux reppHTopHft. 

bie no srofi MeroaHKe oueHKH aasjieHHa BHHaMHHecKoro Hanopa BosaymHoS bojihu y 

KpynHux JiaBHH b nPH3jIb6pycbe flajiH Bej,HHHHy okojio 2000 kp/m2 cpasy aa rpaHH-
JiaBHHHUX OTJIO%eHHH [2] . 

5. C noMombK) cneunajibHo HaroroBJieHHux aaxMHKOB npoBeaeHb. eoKKHiHue H3MePeHHa aaB-

HHii b 30He B03aeHCTBHH BojiHu [6]. Ha ocHOBe HaBjuofleHHH, flaHHwx Pac-:eToB h npoaeaeH-

kwx HSMepeHHfl apefljioieMB Hosaa KOHUenUHa nPHPoa« BoaayuiHofi bojihu, cyrb kotopoh saKJiio-

Haerca b cjieaymew [2].. flPH cxoae cyxoft naBHHU oepasyexcn MomHoe cHeroBosaymnoe o6na-
ko, oKyTNBaKHuee rejio JiaBHHU, Koropoe nPH Buxoae jiaBHHu «a KOHyc oSroHaex nocneaHee 

H3-3a MeHbiuero conpoTHBjieHMa h npoxoaHT Ha aecaxKH h coxhh wexpos aajibme ocxaHOBHB-

meftca JiaBHHb.. HocKojibKy nnoxHocxb CHeroBosayniHoro o5jiaKa b S-20 paa 6ojibiue 

BO3ayxa, nPH CPaBHHTejIbHO He60JlbmHX CKODOCTHX 10-S0 M/C OHO Pa3BHBaeT 

BuaBHraBU,Hec« ao cHX noP rrnioxeau o nPHPoae BoaKHKHoaeHHa BosayuiHofl boji-

hu JiaBHHU ocHOBaHu npeHMymecxBeHHo «a KaHecxBeHHux h oueHo4HHx aaHH«x, wxo He no3Bo-

imer HccjieaoBaxej,HM nPHH«xb eaHHyn, xoHKy 3PeHHH «a MexaHH3M B03HHKH0BeHHH BoaaymHoft 

bojihw, HHxePec k axoMy aajieHHK) ocxaexca noBbaueHHWM H noaBjiawxcs HoBwe rnnoxeaw B cbh-

3H c HHxeHCHBHUM ocBoeHHew ropHbDc xeppHTopHfl Bonpoc o BosayuiHofl BojiHe npHoepexaex h 

cymecTBeHH^H npaKXHwecKHfi HHxepec. HH«eHePHaH npaKXHKa xpeeyex o6ocHOBaHHwx p 

Mexoaoe oueHKH npeaeaoB paapyuiHTeabHoro BoaaeficxBH* Boaayuinux bo^h „ cnocofioB 
OT HHX. 

noj^eHHa aKcnepHMeHxajibHwx aaHHwx B BepxoBbax p.BaKcaH k. UcxpajibHOM KaBKaae 

Ha JiaBHHHOM Konyce owara » 2 (noa Ha3BaHHeM "aoMaumaa j,aBHHa") 6wji nocxpoen aKcnePH-

MeHTajibHufl xejieMexPHHecKHH KOMnjieKc aJia H3MePeHHa ochobhwx napaMeTPoB BoaayuiHoft bojihw 

b HaxyPHwx ycjioBHHx. Bw6P3hhwh JiaBHHHwfl onar cpenHHx Pa3MepOB THnwueK aJi* UeHxPajibHo-

ro KaBKaaa - axo /■oxKOBaa j,aBHHa H3 aeHyaauHOHHofl boPohkh no Kj,accH*HKauHH r.K TymHH-
ckopo, OnncaHne h MOPlJJ0MexPH4ecKHe aaHH«e owara » 2 npeacxaB/ieHw b paeoxe f7i . Tej,e-
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KOMiuieKC coctoht H3 Tpex MaiT bucotoh 20 m, pacnojioxeHHux 

ho oflMa sa Bpyrofl no HanpaBjieHHio abhxchhh naBHHu h ee BosayniHOH bojihu, H3MepHTejibHofi 

annapaTypu, pasMemeHHofi Ha MaiTax, CHrH.ajibHoro Ka6ejiH, no KOTopoMy npoBOAHTCn nepe-

naia MH^iopMauHH Ha perHCTpHpyromyro annapaTypy, cunoBoro Ka6ejiH win nHTaHHH a3Thhkob 

HSMepHTejibHOfl annapaTypw h aariHKa BKJiKmeHHH perHCTpHpywmeH annapaTypu. KoMnjieKC 

npeflHa3HaieH ajih oflHOBpeMeHHoro H3MepeHHn b HecKonbKHX ToiKax h aBTOMaTH*iecKOH perH-

cTpauHH napaMeTpoB CHeroBosnymHoro o6jiaKa-, conpoBoacnawmero cxdn jiaBHH. nonpo6Hoe 

onHcaHMe TejieMeTpHiecKoro KOMn/ieKca naHO b pa6oTe [7] . 

C noMombto 3KcnepHMeHTajibHoro KOMnneKca HSMepnjiHCb AHHaMHueCKHe xapaKTepHCTMKH cne-

rOBO3nyiDH0r0 nOTOKa - CKOpOCTb H flaBJieHHe TOpMOXeHHH CflHHaMHMeCKKH Hanop) . IUlOTHOCTb 

noTOKa BbWHcnHnacb, TaK KaK npaMoe ero H3MepeHHe cBasaHO c 6ojibmHMH TexHHHecKHMH Tpya-

HOCTHMH. EflHHCTBeHHblH OnbIT H3MepeHHH njIOTHOCTH JiaBHHHOrO nOTOKa C nOMOQbEO raMMa-HCTOI-

HHKa onHcaH b pa^OTe fsjj . Bh6op THna naTHHKOB h hx pa3pa6oTKa Taicxe CBH3aHw c hsbcct-

HUMH TpyflHOCTHMH. Mbl BblSpaJIH flaTMHKH, HCXOflfl H3 OnMTa HaiilHX npeflBapHTejlbHbDC SKCnepH-

MeHTa/ibHbix pa6oT no HSMepeHHio flaBjieHHft h cKopocreft jiaBHHbi [6] . Una noBumeHHH 

hocth HH$opMau.HH o napaMeTpax flBHxymeftcn jiaBHHbi Hapnfly c TejieMeTpHiecKHMH 

npHMeHHJIHCb KQHTponbHbie flaTIHKH C BH3yaflbHUM OTCHeTOM. 

CpeflH napaMeTpoB naBHHHoro noTOKa 

HaM6oJibmHfi HHTepec npeflCTaajiHioT cko-

pOCTb, nJIOTHOCTb H flaBJieHHe, CBJiaaH-

Hbie.Mejwxy coSoft b ycnoBHflx KBa3HCTa-

UHOHapHOCTH nOTOKa 4>yHKI]HOHaJIbHOH 

3aBHCHMOCTbW. JlK)6OH H3 3THX TpeX na-

paMeTpOB BblHHCnHeTCfl , eCJIH H3BeCTHbl 

3HayeHH« HByx apyrax. TpyflHee scero 

HSMepHTb MrHOBeHHyM nJIOTHOCTb nOTO-

Ka, nosroMy 6mjih paspaSoTaHbi h hsto-

TOBJieHbl flaTIHKH flJIH H3MepeHHfl CKO-

pocth h flaBneHHH CHeroB03flymHoro no-

TOKa. 

Ha pHC.1 noKa3aHu pesyjibTaTbi chh-

1)00-

XpOHHWX H3MepeHHft CKOpOCTH H flHHaMH-

necKoro Hanopa .na Bucore 5,5 m ot 

noBepxHOCTH 3eMjiH. npH aHajiH3e sToro 

cneayeT HMeTb b Bnp,y, hto 

ckopocth o6naflaeT 

HOH HHepqHefi (nOCTOHHHaH 

OKOJIO 0,5 C), B TO BpeMH KaK flaTIHK 

AHHaMHuecKoro Hanopa 

6e3HHepuHOHeH. IlocKOJibKy b 

Hanopa 

10 20 i cm 

Pmc.1. H3MeHeHMe go BpeMeHH * AMHaMHHecKoro Hanopa 

paJ- pif-Z (1) PM CKOPOCTM V BO3flytUH0fi BOJ1HU iiaBMHU 

BKJiaa h nyjibcauHH nnoTHOCTH, h nyjibcatjHH ckopocth, to no 3aperncTpHpoBaHHbw b 

sKcnepHMeHTax flaHHbtM Tpynno cyflHTb o npocTpaHCTBeHHO-BpeMeHHoft HSMeHHHBocTH Kaxmoro 

H3 9THX napaMeTpoB B OTfleJIbHOCTH. IlJIOTHOCTb nOTOKa BbniHCJlHJiaCb no COOTHOmeHHK) (1),HO 

nocKOJibKy flaTHHKH flHHaMHiecKoro Hanopa KanH6poBanHCb b aapoflHHaMHwecKOH Tpy6e c no-

MOfflbW 

* 
rae f - cnna, fleftCTBywrnaH Ha nnacTHHKy, opHeHTHpoBaHHyio HopMajibHo k noTOKy, 5 - ee 

Cy - KO3<j>*HUHeHT JIo60BOro COnpOTHBJieHHH, TO BUIHCJieHHbie SKaieHHS nJIOTHOCTH 
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OTKJIOHHTbCH OT flefiCTBHTeJIbHhTX B TOfi CTeneHH, B KaKOH K03$$HIlHeHT 'Cx miaCTHHKH 

H9MeH«eTCH H3-3a npHcyTCTBHH b noTOKe CHexHoft fcaabi. 

AHanH3 saperHCTPHpoBaHHbtx b onwTax saBHCHMOCTeft ckopocth h HHHaMHHecKoro Hanopa 

ot BpeMeHH rioKa3UBaeT cnenywmee. B momcht npHXona JiaBHHbi 3HaieHHH ckopocth h 

hocth b TeueHHe flojieft ceKyHflhi HapacrawT flo cBoero MaKCHMajibHoro 

xofl 3thx BpeMeHHbix aaBHCHMocTefi pe3K0 paajiHie.H. OrH6aiomaa 3aBHCHMocTH ckopocth ot 

BpeMeHH MefljieHHo cnanaeT, saKOH sToro cnana ynoBJieTBopHTejibHo onncbmaeTCH $op-

Ve C2) 

A~Cfi/iSt ,t-- BpeMH c MOMeHTa npHxoAa k flaTWHKy iJipoHTa oSnaica. 3aBHCHMocTb (2), 

rt npH t ± TK. , me fK - BpeMfl npoxosfcaeHHa jiaBHHw. 3HaieHHH 
>?:, yflOBJieTBopsiiomHe HaHJiymneft annpo.KCHMauHH 3KcnepHMeHTa;ibHbix naHHax c noMombw [2) , 

b npenejiax /?~ 200-400 m. JlnHHN thhhhhux JiaBHH, paccHHTaHHue no 4>opMyjie 

f IT tk 

MaKCHMajibHan mioTHocTb CMecn b paccMaTpHBaeMOM 

19 

npHMepHO 200-300 m. 
v 

0rH6aiomaH saBHCHMocTH njioTHocTH CHeroBoaflyiuHOH cinecH ot BpeMeHH H3-sa MeAJieHHoro 

ckopoctk BecbMa 6nH3Ka k orHeawmefi flmiaMHqecKoro Hanopa. XapaKTepHofi 

njioTHocTH ot BpeMeHH HBjiaeTCH ee pesKoe ySbiBaHHe yxe Ha BTopoft 

nocjie npoxoacfleHHH *pqHTa naBHHbi. nocne HecKonbKHX KOJie6aHHfi njiOTHoCTb cMecn Ha 

BepToA ceKyHfle no cue npoxosfleHHH $poHTa ysce Majio oTJiHiaeTCH ot iijiothocth BO3flyxa,xo-

Ta Ha BocbMoft ceKyHfle h saperHCTpHpoBaHo He3HaiHTejibHoe CKomieHHe chcjkhoh nwjiH co 

cpeflHefl njioTHocTbw okojio 2,S kp/m" 

cnyiae npeBbtmana 20 kt/m3. 

flnH flpyrnx JiaBHH, saperHCTpHpoBaHHbix HSMepHTejibHbiM KOMnneKCOM, aaBHCHMocTH ckopoc 

th h njioTHocTH ot BpeMeHH coxpaHHBT TaKoft xe xapaKTep. C ynajieHHeM ot noBepxHocTH 

OTMeiaeTCH Sojiee no3flHHft npHxofl 4>poHTa JiaBHHbi, yMeHbtueHHe MaKCHManbHhix SHa^eHHft 

flHHaMHiecKoro Hanopa h paciEH-

peHHe BpeMeHHoro HHTepBaJia, b 

KOTOporO nnoTHOCTb 

cymecTBeHHo 

OT nnoTHOCTH 

XPOHHUX HSMepeHHH CKOPOCTH H 

naBJieHHH b CHeroBO3flymHOM no-

TOKe no3BOJineT npoHHKHyTb b 

MexaHHSMa reHepauHH 

BOJIHbl. BO Bpe-

mh CTauHOHapHoro ABHxeHKn nu-

-«"« — ■— — • —" o ■ JieBofl JiaBHHbi ot neceoHej) 
Pmc.2. Cxewa o6pa3OBaHnn CHeroB03AyuiMofi bojihu /ibbmhu. 1 - cHe- * 
wmhkm, 2 - noACTHJiaoman noeepxKOCTb, 3 - cTapwii cuer A - /ihhkm kpomkh naBHHHoro Tena otxohht 

TOKa, 5 - flaTMMK ckopoctm, 6 - flaTMMK flaBneHMfl, 7 - flaBJieKMe, npHCoeflHHeHHaH CHeroBosflynman 

BOJina. Ka<iecTBeHHaH cxeMa 06-

3toh BonHM noKaaaHa Ha phc.2. npncoeflKHeHHaa BOJiua npeflCTaBJiaeT co6oh otxo-

ot roJiOBHoft KacTH JiaBHHbi BBepx h naaaa h HaCHmeHHyw CHexHoft niwibjo cpaBHHTejibHo 

BOSflymHyio nejieny, tojiiuhhoh npHMepHO 16-201 hjikhm JiaBHHbi. BejiHKHHa ckopocth no-

b nejieHe 6jiH3Ka k ckopocth fcpoHTa JiaBHHbi. BHe nejieubi CKopocTb noTOKa 

He3Ha«iHTejibHo, b to BpeMH KaK njioTHocTb cMecH naaaeT npaKTH«ecKH no njioTHocTH 

xa. CaMa nejieHa HMeeT TOHKyio CTpyKTypy h MoxeT cocTOflTb H3 pafla nojioc h crycTKOB c 

6ojibmHMH, neM b npoMeayTKax Meatfly hhmh, 3HaMeHHaMH njioTHocTH h flHHaMHwecKoro uanopa. 
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H yflapaMH CHeXHHX KOMbeB 
nocne 

HX OCpeflHeHHH «OCTHraK.T aHaHHTeilbHHX BeJIHHHH 

-=.■= 

CTB^e, HeoaHopoMHOCTH MOCHOCTH HCTO^H„Ka, n»»r. neneHy, 

HeoZpo«HocxH npocTpaacTBeHHoro crpoeHHH caMOft .«..«. - pacnPefle,eHHJ, napa-
He«. npefl.araeMaH cxeMa cnHC^aer MexannsM BOSHHKHOBeHHK n^oTHofi cneroBOS-

V oosho« ,acTH .aBHHU h npeflnonaraeT, ,ro n*n™**** yn..-a-« nnor 

aa eW Typ6y,eHTHOft mh^shh h 

oepasoM, nPHCoeflMHeHHa« cHeroBosayn.HaH BonHa »»»«*™ *a3oBUM 

h co ck^oct^ *PO«Ta .aBHHU. C.«.» n*nb . stom ofipasoBanHH Bee BpeM* 06 
nocxynL hs ronoBHoft Hacrn ,aBHHU h. bosmohho. hs ee BHyTPeHHefl nacTH sa 

B3aHM0fleflcTBHH oenaKa c tcom ,aBHHU. PpaHHUU np.cW«..«^ •« 

peaKO OMePMeH«ue. nocTeneHHO pasMUBaMTcH c yuanenneM BBepx h Brny6b sa 

Typ6yneHTHO» flH**ysHH h ceflHMeMTauHH. 

TL 3aMeflneHHfl flBH«HHH naBHHHoro xe.a npn BMxo«e ero «a 
CHeroBosny.Ha,, nacca npoflo^aeT W.»c no hhcpuhh 

^..te. ot ro.oBHOfl HacTH naBHHU h CTaHOBHTC* CBo6oflHOfl B He« 

flea hobux *aKT0Pa: npaKTHMecKH no.noe npeKpa^e no«nHTKH cHe.HOfl n-n» 

wa naBHHU h noflB,eHHe flononHH 

" H^ onny co ctopohu no^CTHnaKHueP noBepxnocTH. Bo3fleficTBHe 3thx fleyx 
K nO^B.eHHK, HOBUX HepT. OT,WW CBO6OflHyK, BOS^HyK, BO.Hy OT np-

.on.. npeflcTaBn*eT co6oh y«e «e *a-

apaaole, a MaTePHanbHoe TMo. i,.H.y«.c. c 
1 ero m.cthu. MMny.bc ueHxPa Mace c.oeo».o« aon^ y6wBaeT aa c,eT y6^ m.cch . 

flBHH chh aapoflHHaMHMecKoro conpoT..M.H. h c«n 
BHnU..H. 

0 noflCTHnatomyw noBepxHOCTb 
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CTpyxTypa CHeroBOSAymHOH bojihu HanoMHHaeT crpyKTypy komctm: mioTHaa rojioBHaa 

h AnHHHufi paspexeHHuft xboct. IlnoTHOCTb aapoaojis b ronoBHoft hbcth bojihu aoboju>ho 6uct-

po ydUBaeT no Mepe ee npoABHxeHHn KaK BCjieACTBHe onncaHHux Bume npoueccoB ahWivshh h 

ceAHMeHTauHH, TaK h H3-aa pacumpeHHJi tojiobhoh lacTH, npoHcxoAHmero c BOBJieneHHeM ok-

pyxawmero BoaAyxa, He coAep*amero cHexHoft nujiH. Otmcthm, hto stot nocneAHHfl npouecc 

npHBOAHT k pocTy MHAeneBa ceneHHH BonHM h cooTBeTCTByraaeMy yBejiHHeHHw aspoAHHaMHHec-

KOTO ConpOTHBJieHHfl. 

■fljia pacneTa 3aKOHa abhjkchhh ueMTpa Mace OTopBaBineflCH CHeroBO3AymHofl bojihw no nnoc-

Kofl noBepxHOCTH moxho b nepBOM npH6jiHKeHHH HanncaTb ypaBHeHHe ABMxeHHH b BHAe 

(3) 

rue M-PLS - Macca tojiobhoh hbcth CHeroBOSAyoiHoro oCnaKa, S~2>//- nnonaAb 

ceneHHH,' 2> - mHpHHa no *poHTy, L - rjiy6Hna, T - HanpHxeHHe Typ6yjieHTHoro TpeHHH o 

noACTHJiaMuono noBepxHOCTb. YpaBHeHHe (3) 6es BToporo HJieHa b npaBoft nacTH Hcnojib30Ba-

jiocb b pa6oTe [i 0] . 

flJIH OUeHKH TypByjieHTHOro TpeHHR BOCnOJIb3yeMCH HSBeCTHUM H3 THAPaBJIHKH COOTHOUeHHeM 

K A V* w rfle K a 0,01-0,04 ajih niHpoKoro AKana3OHa HHCen PefiHOJibACa h napaMeTpa me-" 

.Poxobbtocth noACTHJiaHHueft noaepxHocTH. Jena ypaBHeHHe C3) H» Maccy M , moxho npHBecTH 

ero k cjieAywmeMy bhay: dV / e / / • 

(4) 

Ai H At - KOSWlHUHeHTH SaTyXaHHH, OCyCJIOBJieHHUe COOTBeTCTBeHHO 

conpoTHBneHHeM h TpeuueM o noBepxHOCTb. 

HucjieHuue oyeHKH Koa44>HiiHeHTOB 

ypaBHeHHfl (4) Ha nanajibHOM 3Tane 

cueroBb3AymHoro oSjiana 

K CJieAyJOfflHM 3HaHeHHHM, TH-

AJi« aaHHoro naBHHHoro jiotkb. 

IiocKonbKy njioTHOCTb CMecH fie. b 

cpeAHeM b 10 pas npeBumaeT nnoT-

HOCTb Bosflyxa, a L uexHT b npefle-

jiax 20-60 m, noJiyHHM npn Cy~S » MTO 

A * 400-1200 m. npH HanajibHOM 3Ha-

-0,5 

PMC.3. 3aBMCt1MOCTb 

ot paccTOHHwi 

CKODOCTH 

1 - cnaoan jiaBMHa, 

3 - cwibHan 

BOilHU 

2 -

bucoth o6naKa H~ 10 m u yxasaHHOM suaueHHH K BTopofl Kos^HqueuT saTyxaHHH Jie-

«ht b npeAeJiax/^»»2000-8000 m. CpaBHeuHe Af h At noKasuBaeT, hto ochobhum *aKTopoM, 

saMeAiieuue cHeroBosAymHoro o6naKa, HBnaeTCH aspoflHHaMHH^CKoe conpoTHB-

. no Mepe npoflBHxeuHH oSnaKa A, y6bisaeT Hs-sa npeoSnaAaxnaero y6uBaHu« djiothocth 

fc no cpaBHeHHW c uesHamiTejibHbw poctom rny6uuu L . B to xe BpeMH BMecTe c poctom 

bucotu o6naKa BospacTaeT ??. B CHJiy 3Toro yBenHiHBaeTCH oTHOCHTejibuuft BjenaA aspoAHHa-

MHiecKoro conpoTHBneHHH b ckjiu, TopMoanoHe naJibHeftinee npoABHxeHite cueroBosAynuioro 06-

PemoiHe ypaBHeHHH C4J npn A^cttst HMeeT bhh 

(S) 

V-V(Q)i<£ - xoopAHHaTa ueHTpa Mace. Oueuxa KO3**HUHeHTa no 3KcnepnMCHTanbHbiM 

hum npHBOAHT k BejiHHHHe J** 200 m, 4TO coBdaAaeT c xa<tecTBeHHbiMH oueHKaMu no 

hum HaSjinAeHHHM. CooTBeTCTBywDwe AauHue npeACTaBjieHU na phc.3, rAe no och a6cuHcc ot-

jioxeuo paccTOflHue b MeTpax, a no och opahhbt - jiorapufr* oTHomeHUH MaKCHMajibuoft ckopoc 

TH B AaHHOfl TOHKe npOCTpaHCTBa K MaKCHMaJIbHOB CKOPOCTH, HSMepeHHOfl Ha nepBOH 

TpynnHpoBKa flaHUhuc npoBOflanacb ica4ecTBeHuo c jmeTOM o6teMa naBUHhi, ee ckopocth h 

hocth Bbi6poca. OTMeTHM AononHHTenbHo, hto noACTaHOBKa BToporo H3 ypaBHeHHfl (S) b nep-

- 91 -



HSMeHeHHH CKOPOCTH BO BpeMeHH B *HKCHpOBaHHQH TOHKe npO^TpaHCTBa. BjIHSOCTb 

3Ha»ieHHft A , onpenejieHHHX o6ohmh cnocoSaMH, noATBepxAaeT ranoTesy, hto b nepBoM npH6-

HBHxeHHe CHeroBosnyuiHoro o6naKa MoxeT paccMaTpHBarbca KaK ABHxeHHe 

Tena. na. ! 

flpyrofi BaxHofi xapaKTepHCTHKoii cbo6oakoh cHeroBoaaymHOfl bojihh aBjiaeTCH He$opMau.HH 

npo*HJia CKopocTH b ee tojiobhoh iac™ H3-sa TpeHMH o noflCTHJiatomyio noBepxHOCTb. Ha 

PHC.4 noKasami 3HaieHHH MaKCHMaJibHOH ckopocth Ha pasHtoc BbicoTax Ha Bcex Tpex Ma«rrax, 

I onopa 

1,0 

111 onopa 

/ 

f.'., 

/ ; 
1,0 

Ha 3H3KeHHe CKOPOCTH, 

nonyneHHoe Ha riepBofi MaiTe Ha bhco-

Te 15 m. KaK h cjieAOB.aJio oxHflaTb, 

B HHXHeft HaCTH nOTOK TOPMO3HTCH 

SbtCTpee, nen b BepxHeft. IIpH stom 

Ana cjia6ux naBHH, y kotophx otphb 

cHeroBO3flyuiHoft bojihu iipohcxoaht 

6jiH»e k naBHHHOMy KOHycy, H3Mepe-

HHa Ha TpeTbeft MaiTe noKa3uBa»T 

oTHocHTenbHo Gonee no3AHK»o CTaAHra 

fle<l>opMauHH nona CKopocTefi, KorAa 

CKOpOCTb B BepXHefi laCTH BOJIHU 

>ieM b HHatHefl. 

o 1.0 

Pmc.4. fle*opnamiH eepTMKanbHoro npo<j>nJiH ckopocth tojiob-

HOff qacTH BO3Ay«i"ofi bojihu. 1 - cna6an jiasHHa, 2 - cpefl-

, huh jiaeHHa 

flaHHUX no CHHxpoHHUM HSMepeHHflM AHHaMHtiecKoro Hanopa a ckopocth 

6h nocTpoHTb ocpeAHeHHHe npo*HJiH nJiOTHocTH asposojia. Otmcthm nHmb, ito cpennaa 

HocTb y6HBaeT b 3-5 pa3 Ha paccToaHHH nop«AKa 100 m, b to BpeMs kaK TOJimHHa chcxhoh 

npaKTH«iecKH 6e3 HsMeueHHa. 3to 03HaiaeT,HT0 y6buib nnOTHOCTH nponcxo-

B OCHOBHOM H3-3a CeAHMeHTaUHH CHeXHOH nbUIH H ee AH**y3HH BHyTPH CtOpMHpOBaBDieHCH 

nejieuw, a He BCneACTBHe ee pacmHpeHHH. 

npaKTHiecKHX npHnoxeHHft HaH6oJibniHH HHTepec npeACTaBJiaeT nporHos AaJitHocTH Aefi-

CTBHH CHerOBOSAyniHOH BOJIHH. H3 npHBeACHHUX 3KCnepHMeHTajIbHUX AaHHbpC BHAHO, MTO nyTb 

3aTyxaHHa KBaApaTa ckopocth paBeH -|-« 100 m. y«iHTNBaH npHBeAeHHue Burae oueHKH 06 y6u-

BaHHH nnOTHOCTH, MOXHO nOJiyMHTb, MTO AJIH THnHIHUX B ABHHOM Oiare naBHH AHHaMHdeCKHH 

Hanop y6bjBaeT b 10-20 pa3 Ha paccTOHHHH b 100 m. 

Bonpoc o bo3Moxhocth nepeHeceHHH nojiyueHHbix pesyjibTaTOB na Apyrne, 6ojiee Momnue na-

BHHHue oiarn cjiBAyeT pa3AenHTb Ha ABe weaaBHCHMbie. aanaHH. IlepBaa coctoht b onpeAeJie-

hhh HananbHbix npo^HJiefl iijiothocth p h ckopocth V b npHcoeAHHeHHoii CHeroBO3AymHOH boji-

He KaK 4>yHKU.HH napaMeTpos jiaBHHHoro noTOKa. Bropaa 3aKJi»HaeTca b nporuo3e AHHaMHKH 

OTopBaBmefica bojihu h bnpeAejieHHH 4>yHKUHH J>(x,y,%j:) h J^a:,^*,*) , no kotopum moxho 

onpeAeJiHTb sHaneHHe AHHaMHHecKoro Hanopa b juoSoh tohkc npocTpaHCTBa h BpeMeHH. 

B HacToamee* BpeMH 9KcnepHMeHTajibHux aaHHhix HeAocTaToiHO Ana nocTpoeHHa pacneTHta 

MOAejiefl A^xe AJia npocTeflmnx iopM penbe$a. yKaxeM JiHmb Ha BoaMoxHocTb cymecTBOBaHHa 

"Macnrra6Horo sW)eKTa" b btom aBjieHHH. npeACTaBjiaeTCH AOBOjibHo oieBHAHbw, mto njiOT-

HOCTb CHexnoro aspoaojifl b npHCoeflHHeHHoft BOJiHe asjiaeTCH 4>yHKUHeft moikhocth JiaBHHb!.J3eft-

CTBHTeJlbHO, eCnH Ana HCCJieAOBaHHUX JiaBHH nOCTpOHTb rpa4>HK SaBHCHMOCTH MaKCHMajIbHOTO 

AHHaMHHecKoro Hanopa b 4>yhkuhh KBaApaTa MaKCHMaJibHOH ckopocth, to toikh, HSo6paxaioniHe 

jiaBHHU nepBoft rpynnu, HMe»T TeHAeHUHto rpynnHpoBaTbca okojio npsiMOfl, HaKJiou kotopoh co-

OTBercTByeT nnOTHOCTH /,f^L.i-*/, * 10 Kr/M3, b to BpeMa kbk AJia 6oJiee moqhux JiaBHH bto-
poh rpynnw cooTBeTCTBymwafl nnoTHocTb 6jinxe k sHaneHHW.,/'/'''! g_£ 20 Kr/M . 

"MaciDTa6Hbifi 3<ix})eKT" MoxeT TaKse cymecTBOBaTb h b AHHaMHKe OTopBaBmeflcn bojihu. y6u-

BaHHe cpeAHefi nnoTHocTH khhcthhcckoh aHeprHH J-fVv. cHexHoro o6naKa o6ycjioBjieHp pbaom 

npoueccoB, HMewmnx, BpoSute roBopa, paanue xapaKTepHue MacinTa6u BpeMeHH. fleftcTBHTenb-

ho, KaK 6bino noKasaHO) cpeAHsm CKopocTb saTyxaeT c- BpeMeHHbiM MacinTaooM .<ZJ" xF » ssbh-
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the maximum impact of the air wave on the obstacles makes up just fraction of a se 

cond - very small part of the travelling time of an air wave. A simple model of an 

air wave propagation is discussed. The data collected can be used for the refinement 

of theoretical models of an air wave as well as for practical applications. 

N 

:«. \ 

JI.A.CyxaHos 

MEXAHH3M OBPA3OBAHHH BO3flyiflHbK BOJIH JIABHH no PE3yJIbTATAM HATyPHbK 

H3MEPEHHH HX nAPAMETPOB 

Cmamox nocmynusia e pedaKifUKi 26 Max-1981 z. 

napaMexpH BOSAymnbix bojih JiaBHH, HSMepeHHbie Ha 3KcnePHMeHTajibH0M oware 3jib6pyccKoft 

CTaHUHH Mry [A] nO3BOJIHK)T JipeACTaBHTb MeXaHH3M HX 06pa30BaHHH H CTpyKTypy, KOTOpbie 

noATBepAHJiHCb HauiHMH onuTaMH no MOAenHpoBaHwo BosflyniHOH bojihu c noMombw nopomKOo6pa3-

hwx MaTepHajioB. OAHaKO, o6teM h xoinocxb pe3yjib'xaxoB HaTypHbtx H3MepeHHH HenocxaToqHw 

OAHO3HaHHoro oTBeTa Ha HeKOTopue Bonpocu, a onbtTw c MOAejinpoBaHHeM hochjih KaiecT-

xapaKxep. 

Ecjih noA TepMHHOM "B03AyinHaH BonHa naBHH" noHHMaTb bcw coBOKynuocTb aapoAHHaMHHec-

khx npoueccoB, conpoBoxaawioHX cxoa JiaBHH ox MOMeHxa hx cpuBa ao BoccxaHOBneHHa b ok-

pyatawmeM npocxpaHCXBe HCxoAHoro MexeopojiorniecKoro peKHMa, to Becb npouecc o6Pa30Ba-

HHfl H paenpOCTpaHeHHH BO3flyiBHOH BOJIHH naBHH MOXHO pa36HTb Ha TPH OCHOBHbDC CTaAHH. 

riepBaa cTaAHii - noAroTo-

BHxenbHaa (phc.1).06pasoBa-

HHe cnyxHoro noxoKa BosAy-

xa, HacbmeKHe ero CHeroM, 

poct o6teMa nponcxoAHT ot 

BHHocSope ao Havana HHxeH-

CHBHOTO TOpMOXeHHH JiaBHHbl. 

CnyxHUH noxoK BO3Ayxa o6pa-

3yeTCH H3-3a BH3KOCTH BO3-

Ayxa Boxpyr nw6oro ABHKyme-

rocn Tena h coctoht H3 Tpex 

ochobhmx 3oh: nepBaH - 30Ha 

ynJioxHeHHK BO3Ayxa nepea 

TenoM, rae npoflOJibHaa coc-

TaBJinraman ckopocth flBHxeHHH 

BO3Ayxa yBejiHiHBaeTCa ox 

HyjiH ao ckopocth Tejia y ero 

noBepxHocTH VT; BTopaa - so-

Ha norpaHHHHoro cjioh 

6OK0B0H nOBepXHOCTH 

Pmc.1. CxeMa o6pa30BaHnn BO3Ayuincrfi aonHW naBHHU. flepBan ct3ahh 0op-

MHpoaaHMn cnyTHoro noTOKa: a/ ceMeHMe no npoAOitbHOH ocm, 6/ none-
peMHoe ceueMMe no'AA1, b/ ceMeHHe napaiuienbHO CKnotiy Ha najiofi buco-
Te ot Hero. 1 - naBMMHufi cHer, 2 m 3 - o6nacTM noawiieHHux h rohm-

weHHux CKOpopTeR flBMweKMfl jiaBHHHoro CHera, h - CHeroBoaAymHufl no-
TOK, BHXpH, CTpyH, o6rtaCTH nOBbflOeHHOM nnOTKOCTM B HeH, 5 - TpaHHllbl 

cMeroB03AywMoro noTOKa,. 6 - bmxpm m rpaHwja npHBeAeHworo e 

aosAyxa 

KOTOpofi CKOpOCTb ABHlKeHHH BOSAYXa MeHHeTCH OT Vr y nOBepXHOCTH Tena AO HyjIH H 1/2 VT 

Ha HeKOTopoM yAajieHHH ot hee, rAe BO3Ayx flBHKeTCH b HanpaBjieHHH, o6paTHOM ABHxeHHn 

Tena, nepeTeKaH H3 3ohw ynnoTHeHHa; TpeTba - 30Ha qacTHiHoro paspexeHHfl h Typ6yneHT-

Horo cneAa 3a tcjiom, me npoAOJ»>HaH CKopocTb Bosflyxa AOBonbHo 6uctpo naflaeT ao 

no Mepe yAaneHHS ot Tena. 

reoMeTptmecKHe napaMeTpw cnyTHoro noTOKa aaBHcaT TaKxe ot nonepeHHbix h 

paaMepoB Tejia, mepoxoBaTOCTH ero nOBepXHOCTH, ckopocth h npoAOJSKHTenbHOCTH 

ecjiH oho HecTaqHOHapHoe. C poctom nocneAHHX reoMeTPHuecKHe napaMexpw cnyTHoro noxoKa 

B03pacxawx. KpoMe xoro, b jiaBHHax H3 cyxoro CHera, KaK h npw abhkchhh nbuieBHAHbtx no-

pouiKOB, o6i>eM cnyxHoro noxoKa yBenH'JHBaeTca b pe3yjibTaxe nepexoaa b Boaayx ace hobux 
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h hobux nopuHfi CHera.nepeflawmHX noTOKy cboso KHHeTHMecKyw sHeprioo h yBejiHHHBauawx ero 

lUIOTKOCTb. 3T0T npoiteCC MOXHO CMHTBTb SKBHBaJieHTHUM peSKOMy yBejIHMeHMO mepOXOBaTOCTH 

h nnomaflH noBepxHOCTH flBmcymerocn Tejia. Ilpn stom 3a ronoBHofl, yTOjnneHHoft uacTbw jiaBH-

hu o6pa3yeTCH Bnxpb, bosmoxho, c apKoo6pa3Hoft ocbw [sj , kotophh oTKaxuBaeTcn k xboc-

Ty jiaBHHbi, ycTynaa MecTO ajih o6pa3OBaHH« hoboto bhxph. k cnoco6cTByn o6pa3OBaHHw bojih 

Ha noBepxHOCTH naBHHbt, no«o6itux Bo/iHaM ua noBepxHOCTH BOflu hjih GapxaHaM neciaHofi nyc-

TUHH. 

IlepexoA nacTH JiaBHHHoro cHera b iiotok, kbk h necKa c 6apxaHOB b nycTune [2] , npoHC-

xoaht rjiaBHbiM o6pasoM c nepeaHHx, "HaBeTpeHHwx" ckhohob bojih h hx BepmuH, npHMesi HaH-

6ojiee HHTeHCHBHo 3T0T npoitecc HfleT b rojioBHOfl qacTH nasuHu, rfle rpaflHeHTu ckopocth 

ABHzeHHn Bosayxa MaKCHManbHbi. Ha TbuibHiox CKJioHax npoHCxoAHT <iacTHMHoe oceaaHHe CHera. 

fio CBoefl CTpyKType cHeroBosaymHufi cnyTHbifl noroK jiaBHH, HaabiBaeMuft b hckotopux pa6oTax 

"aaposojibHofl cocTaB/isiiomefi JiaBHHbi", coctoht H3 HecKonbKHX cpaBHHTejibuo tohkhx cnoeB 

CHeroBO3flymHofi cMecH noBboneHHofi njioTHocTH, nptfCoeaHHeKHux k BepunmaM bojih h k tojiob-

HOfl laCTH JiaBHHbi, H 6OJiee TOJICTblX CJIOeB nOHHXeHHOH IUIOTHOCTH C BHXPilMH, HaKJIOHeHHblX 

octpmm yrjioM k noBepxHOCTH naBHHw b cTopony, npoTHBonojioxHyw ee flBHaeHMio, h oxsa-

ee b BepxHeft nonynJiocKOCTH. Ha 4)OTorpa*Hnx, cflenaHHwx *paHuy3CKHMH Hcciffeflo-

BHyTPH TaKoro noTOKa [6] , h Ha Haumx (J>OTorpa4)Hnx, nojiyqeHHux npH 

hhh Bosflyumofi bojihu nopomKaMH, nono6Han cTpyKTypa BurjinflHT kbk rpHBa nujiH c 

BbipazeHUbiMH nojiocaMH, KaK 6w oTHocHMan BeTpoM Haaafl. CHeroBosflynnibia noTOK onHcaHHoft 

CTpyKxypu b cbob oiepeab oxBaueH cjioeM HHCToro BO3nyxa, ckopocth ABHieHua KOToporo 

Bwrne Hyjia, ho HeflocTaTOMHu fljiH noaflepsaHHH bo BSBemeHHOM coctohhhh Aaxe caMboc mcjikhx 

<iacTHU cHexHof) nbuiH. 3to He othochtch k enow ynnoTHeHHoro Bosayxa nepen tojiobhoh «iac-

Tb» jiaBHHu c HapacTawmHMH ckopocthmh, KOTopbift, oqeBHflHO, noflHHMaeT CHer, jiemamHfl Ha 

nyTH flBHaeHHH JiaBHHbi Ha Hefiojibuiyio BucoTy. TaKofl CHer TyT xe BKramaeTCH b nnpo naBHHu 

h b npHcoeflHHeHHUH k HeMy ynjioTHeHHwii cnofi CHeroBosAymHoro noTOKa. 

f-A1 

Pmc.2. Cxena oCpaaoeaHMB eosAyuHOfl bojihu jiaunH. BTopan cTaAHfi, Ky/ibMMHauMOHHan: MHep-
UHOkkuR OTpue cnyTMoro noTOKa, eu6poc cTpyfi cHeroaosAyuHoA cnecM. VcjioBHue o6o3Hane-

KMH CM. Ha PHC.1 

BTopaa CTaAHH o6pa30BaHH« BosaynmoH bojihu jibbhh - KyjibMHHauHOHHa» (phc.2). IIpohc-

HHepKHOHHufi oTpuB cnyTHoro noTOKa, Bu6poc CTpyfl cHeroBo3nymHofi CMecH k, bosmok 

ho, BosHHKHoBeHHe yflapHofl bojihu, T.e. cKaMKa ynjioTHeHHii, pacnpocTpaHnwmerocH co cko-

pocTbw sByKa. 3to fljiHTCn ot,Havana HHreHCHBHoro TopMoaeHHH JiaBHHHoro CHera no ocTa-

hobkh ero nocjieAHHX nopuwft hjih ao Haiana cjieflywmero UHKjia ycKopeHHoro ABHxeHHfl sthx 

nopuHfl. nocjieflHee HaenonaeTcsi d cjiywae, ecjm na nyTH flBHateHHJi naBHHu KpoMe Konyca bw-

hocb ecTb npoMexyToiHbte ynacTKH, me bo3Moxho HHTeHCHBtioe TopMoxeHHe JiaBHHHoro CHera: 
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BwnojiaxMBaHHu CKJiona mjih ynacTKH ckjiohb Toft xe KpyTHSHu nocjie 6ojn»imx,yCTynoBi, 

pesKHe nosopoTbi jioTKa h t.a. FIph Buxone jiaBHHHoro cHera Ha yiacTOK TopMOxeHHH CHero-

BO3AymHufi noTOK, HMenoutH 6ojn>myw njiOTUocTb h Maccy h 3Ha<urrejibHo MeHbimfi KO9$4>HUHeKT 

TpeHHH, weM jiaBHHHufl CHer, nponojncaeT -aBHraTbcs, nocTeneHHO Tepnn cbow CKopocTb h 

cnoHCTO-BHXpeByn CTpyKTypy. flBHxeHHe TaKoro noTOKa, oTopBaBmerocn ot JiaBHHHoro Tejia 

ua BbicoTe, paBHofl ero TOjnuiHe, moxho Sujio 6m paccMaTpHBaTb KaK ABHxeKHe cBo6oflHoft,TaK 

"3aTonneHHofl" CTpyH, no Kpafinefl Mepe no Tex nop, noKa khxhjui rpanmia Takofl 

, HMeioaieft yroji pacxoxaeHHH b npeaejiax 13-17° [1] , He kochctch noBepxHocTH CKJioHa, 

a najiee - kbk flBHxeHHe HMnyjibCHofi CTpyH baoju> ero noBepxnocTH. 

OAHaKO TaKoe onpeaejieHHe 6yaeT HenojwuM, ecjm He yiHTbiBa-rb cneitH&HMecKHX 3$4>eKTOB, 

BO3HHKaWmHX npM HHTeHCMBHOM TOpMOXeHHH SoJlblBHX M3CC JiaBHHHOrO CHera. 3TH 3lJxl>eKThI, C 

oflHofi ctqpohw, MoryT aaTb cynjecTBeHHufi flonojiHHTejibHuft HMnynbC, noflflep*HBawniHft hjih fla-

xe yBejiHiHBaioiKHH b TeneHHe kopotkoto BpeMeHH CKopocTb cnyTHoro noTOKa, no KpaflHefl Me 

pe b ero hhxhhx cjionx, a c npyrofi ctopohu, cnoco6cTByioT 6oJiee 6bicTpoMy paspyme.HHU 

onHcaHHOfi CTpyKTypu cnyrHoro noxoKa. Moxho ynaaarb flBa t3khx adxteKTa, BepoitTHo, bos-

HHKaMDtHX B JiaBHHHOM Tejie BCJieflCTBHe HepaBHOMepHOTO TOpMOXeHHfl OTfleJlbHblX MaCC JiaBHHHO-

ro CHera, KOTopwe ycjioBHo HaaoBeM "npH6oHHbiM" h "cTpyftHbw", hjih "meJieBbw". 

nepBblfl 34xpeKT, B03HHKatOmHH BCJieflCTBHe 6OJiee HHTeHCHBHOrO TOpMOXeHHJI HHXHHX CJIOeB 

jiaBHHHoro cnera no cpaBHeKHto c BepxHHMH, npuBOflHT k TOMy, hto dph Buxofle Ha ynacTOK 

HHTeHCHBHOTO TOpMOJteHHfl TOJIOBHasi HaCTb JiaBHHU npHHHMaeT 4>opMy, XapaKTepHyw flJTB npH- / 

6oRHux mopckhx bojih (cm.pMC. 2a). 3a6erawmHe Bnepen sepxHHe cjioh cuera o6pa3y»T nofl 

co6on 6oJibmyio BO3flyumyw noJiocTb h b nocjienHHfl momcht oSpyrnHBawTCji b Hee, pe3Ko bu-

TeCHHH OTTyfla BOaflyX CHJIbHbWH KpaTKOBpeMeHHbtMH CTpyHMH, SaxBaTWBaWIUHMH SoJIblDOe KO-

jiHiecTBo CHexHoft nbuiH h Beepoo6pa3Ho pacnpocTpaHHwmHMHca Bnepea h b ctopohu Bnojib 

caMoA noBepxHocTH CKJioHa. TaKoe o6pymenHe sKBHBajieHTHo nepBUM MrHOBeHHHM naneHHR na-

bhhu c ycTyna h, BeponTHO, MoxeT conpoBoxnaTbca o6paaoBaHHeM yaapHux bojih THna bspub-

Hbix, pacnpocTpaHHWumxcn co CKopocTbw 3ByKa. OflHaKo b HameM cnyuae TaKHe bojihh He Ha6-

Ochoboh BToporo 3(J4>eKTa, TaKxe npHBoajimero k o6pasoBaHHio KpaTKOBpeMeHHbix CTpyft CHe 

roBO3flymHOH CMecH, MoaeT cjiyxHTb HepaBHOMepHoe TopMOxeHHe Mace JiaBHHHoro CHera b none-

pevuoM h npoflojibHOM HanpaBjieHHHX. FlpH stom JiaBHHHUH cuer, eme npoflOjatajofflHfi flBHraTbcn 

b 3aaHHX uaCTHX Tena jiaBHKu c 6oJibmofl CKopocTbw, BflaBJiHBaeTCH b "mejiH" Mexay OTflenb-

hwmh HHTeHCHBHO TopMosHtuHMHCH nepeflHHMH MaccaMH CHera, ycKopHHCb b hhx, KaK b cyxeHH-

jix Kanajia, h BpeMeHHo pa3MUBan hx ctchkh. BepoHTHO, uepes TaKHe mejiH npoHCXOSHT buxh-

MaHHe BO3flyxa hs JiaBHHHoro CHera npH ero ocraHOBKe h ynjioTHeHHH, TaK KaK naBJieHHe b 

hhx MeHbine, neM b oKpyxaumHX Maccax CHera c MeHbmeft CKopocTbio flBHxeHHH, mto h npHBo-

aht k Bu6pocy KpaTKOBpeMeHHbix CTpyft cHeroBosjiymHOH CMecH b MecTax buxoab sthx mejiefi 

Ha noBepxHocTb JiaBHHHoro CHera. Ckopocth sthx CTpyA MoryT 6wTb sua<iHTejibHo Bwme cko-

nocTH JiaBBHbt h ee cnyTHoro noToxa, h BOKpyr Kaxnofi H3 hhx oGpasywTca MecTHue Typ6y-

BHXPH. 

CoBOKyBHbCTb onHcauHboc CTpyfi noAnepxHBaeT. ABHxyoiHHCH no hhcpuhh cnyTHufi noTOK jia-

"noHCTHJiaa" ero cHK3y h oanoBpeMeHHo paspyman ero cjiOHCTo-BHxpveByio CTpyKTypy, 

c4>opMHpoBaBinyioc}i npH ABHxeHHH JiaBHHbi no jiOTKy, h o6pasyeT BMecTe c hhm xapaKTepnufl 

4>ecTOH<iaTUR b nJiaue h KJiHHoo6pa3Kbifl b nponojibHoM BepTHKajibHOM ce>teHHH nepeAHHfi 4>poht 

BO3Ayumofi BOJiHhi. C/ieflu abhxckhh tekhx CTpyfl xopomo bhahu Ha *OTorpa*H«x "jiaBHHHbix" 

OTjjoxeHHft npH Mofle/iHpoBaHHH jiaBHH nopouiKaMH b BHfle BbtTHHyTMx TpeyrojibHHHKOB, Beepoo6-

pasHo otxoahikhx Bnepea h b ctopohu ot nepeflHefi jihhhh octbhobkh ockobhoA Maccu MaTepH-

ajia. 

TpeTbH, aakJiKMHTejibHafl CTaflHa (phc.3) cytnecTBOBaKHH BO3AymnoH bojihu JiaBHH - HHep-

UHOHKoe ABHxeHHe cneroBO3flyuiHoro noxoKa, paspyueHHe BHxpefl, ceAHMeHTauHJi cuexHOH nu-

jih - npoTexaeT ot MOMeHTa npeKpameHHH ABHxeHHn b JiaBHHHOM cnere ao noJiHoro npeKpame-

HH« ABHXeHHR BOSflyxa , BU3BaHHOro CXOAOM JiaBHHU. FlpH 3T0M BP«A JIH HMeeT MeCTO TpaHC<tOp-
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Phc.3. Cxena o6pa3oeaHHn BO3-

BonHtJ naBMHu. TpeTbn 

paccenHHe CHerooo3flyuiHoro no-

TOKa, ceflMHCHTauHH CHeittHOM nu-

/1M. yC/lOBKUC o6O3HaMeHHfl CM, 

Ha PMC.1 

IN 

apKOo6paanbtx BHxpeft cnyTHoro noroKa, oxBaTUBaBuiHX JiaBHny, b Kojibueo6pa3Hbie bhx-

pu, noao6Hue H3yiaBuiHMCfl P.ByflOM [3] , h cnoco6Hwe k cBepxaanbHeMy pacnpocTpaHeHHto 6e3 

aaMeTHoro aaTyxaHHn. B raioix bhxphx uHpKyjiHUHOHHan cKopocTb coBnanaer c nocTynaTejib-

Hofi b ero ueHTpanbHux oSnacTHX, a Ha nepH&epHH npoTHBononowHa eft. 3to cosaaeT 3<M>eKT 

KaqeHMH bmxph no noflCTHJiammefi noBepxHOCTH h no TpySe hs HenonBHHtHoro B03ayxa, ueM h 

o6ycjioBJiHBaeTcn Manoe 3aTyxaHHe Taxoro bhxph. B cnyMae apKoo6pasHux naBHHHbix Bnxpeu 

noflCTHJiawmaH noBepxHocTb pacceKaer hx b 3OHe MaKCHMajibHbix cKopocTeft, cosflaBan HHTeH-

CHBHOe TOpMOseHHe BHXpfl H MCIIblTfalBafl ero MaKCHMaJIbHOe BOSflefiCTBHC FIpH 3TOM apKOO6pa3-

HHft BHxpb CKopee Bcero paapwBaeTCH HaBepxy h npeBpamaeTCH b jxBa BepTHKajibHux, KpaTKo-

BpeMettHux BHxpn, noflo6Hux CMepqy. KoJibiieBue bhxph MoryT o6pa3OBfaiBaTbCH BOKpyr onncaH-

Hbix Bbme KpaTKoBpeMeHHbix CTpyA, oflHaKo pasMepu hx flOJtwHbi 6uTb 3tiaMHTenbHo MeHbiue no-

nepeHHux pasMepoB naBHHbi h, cjienoBaTenbHO, najibHOCTb pacnpocTpaHeHHfl hx Taxse othoch-

no Mepe npoflBHKCHHH CHeroB03flymHoro o6JiaKa ckopocth ABHxeHHn Bosnyxa b HeM 

h H3 oSjiaica BwnaflawT cnawajia MaccHBHue <iacTHitu CHera, a iiotom Bee 6ojiee 

Kne. KonHiecTBo BunaBtuero CHera HaH6ojibinee Bflo^b HanpaBJieHHH pacnpocTpaHeHHfl CTpyfi , 

o6jiaaaio«HX MaKCHManbHOfl Hecymeft cnocoSHocTbio, h 6wcTpo yMeHbmaeTCn c ynaJieHHeM ot jih-

hhh 0CT3H0BKH JiaBHHHoro CHera. RnoTHOCTHan CTpyKTypa CHeroB03Aymtioro o6iiaKa b nepnofl 

rbho HeoflitopoflHa: MaKCHMyMbi nnoTHOCTH npHxonflTcs, BepoHxno, ua BHxpeBue oS-

b kotopux flBHxeHHfl Bosayxa aaTyxaroT 3Ha<(HTenbHo Meaneiuiee, <ieM b ocTaJibHOM 

CHeroBoaaymHoro o6jiaKa. IlpH stom sepTHKanbHue bhxph MoryT BbinocHTb cuer b Bepx-

Hne cjioh CHeroBosflymHoro ofijiaKa, noAAepxHBan tbm BwcoKyw nJioTHocTb b TeneHHe hckoto-

poro BpeMeHH najce nocjie toto, KaK cuer hs hhxhhx cjioeB stoto oSjiana yxe Bunan. Buna-

fleHHe cnera ks bcpxhhx cnoeB o6jiaKa npoHcxoAHT nocjie pa3pynieHHn BepTHKajibHux BHxpeA 

npaKTHMecKH npH Hyjiesux ckopocthx flBHxeHHH o6jiaKa h b ochobhom Ha ero nepn^epHH. 

OnncaHHaH cxeMa o6pa3OBaHHn h pacnpocTpaHeHHfl Bosaymnofl bojiku JiaBHH nonnocTbw co-

OTBCTCTByeT BCeM 9a4>HKCHpOBaHHbIM OCo6eHHOCTflM BpeMeHHUX H npOCTpaHCTDeHKbK HSMeHeHHH 

napaweTpoB cHeroBosnymHoro noTOKa [4} . ny/ibcauHH Ha rpa^iHKax aaBjienH* Z3^),ckopocth 

, 6btCTpue HSMeHeHHfl 4>opMu BucoTHbix npo(J)HJieA 3thx napaMeTpoB - cbh-

npoxoxAeHHfl cjioeB CHeroBosAymHofi CMecn pasHoft iuiothocth h BHxpefi, CHaiajia 

KpynHbK, c BpeMetmbM pasMepoM 3-7 ceK - 1/3 nocTOHHHofl BpeMeHH saTyxaHHH annpoKCHMH-

pywmefl sKcnoueHTbi [4] , noTOM Bee fiojiee mcjikhx - cnaGue 3Hr3aroo6pasHue npoi)>HJiH. Kjih-

Hoo6pa3Hbie h S -o6pa3Hue sepKanbHue BwcoTHbie npofrum P , V , p b nepsue MOMeHTW 

BpeMeHH hb/ihwtcb CBHACTenbCTBOM flByxsTaxHoA CTpyKTypu cneroB03flyuinoro noTOKa: BBepxy 

7-1 
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- cnyTHuft noTOK, BHHay - ctpyh. KjiHHOoSpasHbiH nepeAHHft $poht cHeroBosAymHoro noTOKa, 

KaH6oJibQHe ckopocth Ha btopoh MaiTe CBHfleTenbCTBywT o HammuH CTpyfl y HuxHefl rpaHHuu 

jiaBHHHux oTJioxeHHfl. MaKCHMajibHaH KpyTH3Ha nepeflHero 4>poHTa rpaflmKOB V(6) 12 m/c2 

6jjH3Kan c yneTOM on«6oK k ycKopeHmo cBoOoAHoro nafleHHH, sepojiTHo, CBHflexejibCTByeT o 

MexaHH3Me oSpasoBamiJ! 3thx CTpyfi, T.e. iiph6ohhom 3W>eKTe.HaK0Heu,3Ha-

nnoTHocTH CHeroBO3Aynworo noTOKa fl'sepxHHX cnonx npn hhskhx CKopocTax.Kor-

aa b hkxhhx yxce npaKTHiecKH HaxoflHTca mhctmh Bosflyx, noflTBepxaawT Hajumne BHxpeBoro 

MexaHH3Ma. 

CHCTeMaTHHecKHe HaTypHwe H3MepeHHn napaMeTpoB Bosflynmoft bojihw jibbmh flame Ha oahom 

oiare no3BonHJiH BnepBue nojiy^HTb peanbHbie KojmiecTBeHHue 3HaqeHHH sthx napaMeTpoB h 

QbMBHTb BaXHbie flHHaMH^eCKHe XapaKTepHCTHKH CHerOBO3flymHoro nOTOKa JiaBHH, KOTOpbie He-

o6xoflHMO yHHTUBaTb npH oueHKax pa3pymHTejibHoro BosfleficTBHji BoaflymHOH bojihu JiaBHH Ha 

COOpyxeHHH H paCTHTeJlbHOCTb. 
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SUMMARY 

New concepts of the formation-mechanism and structure of ah avalanche air wave are 

analysed. They proceed from the field measurements of air wave parametres obtained at 

the Elbrus station of Moscow University in 1977-1980. It is shown that the air wave of 

channeled avalanches similar to those observed, with an even channel and the thickness 

of 50.000 m of new snow, presents inertial advance of a snow-enriched air flow 

following avalanches. It has a stratified vortex structure and is accompanied by po 

werful short jets of air-snow mixture, at the climax of the stream separation from an 

avalanche body. The jets in an avalanche body are caused by uneven braking of separa 

te masses of avalanche snow, and advance in a delta-like pattern along the main di 

rection of an avalanche at small heights above the underlying surface. 

JI.A.CyxaHOB, C.n.XonoOaeBa 

; H3MEH1HBOCTb DAPAMETPOB BO3flymHOB KMIHH JIABHH BO BPEMEHH H nPOCTPAHCTBE 

CmambA nocmynuAa e pedaxuwo 26 Matt 1981 s. 

MHoroneTHke wccAeAOBaHHa BosAymHux bojih, o6pa3ooaHHMx JiaBHHaMH JIpHanbCpycba, noKa-

oifH b ochobhom npeAeraBjiHioT co6oft CHeroBosAymHuft qotok cjiokhoh CTpyKTypu, 

no HHepuHH b Te<teHHe HeKOToporo BpeMeHH nocne ocTaHoBKH JiaBMHbi [1-3] . Rn* 

KonHMecTBeHHba AaHHHX o paapyuiHTejibHDM noTeHunane TaKoro noTOKa, o xapaK-

Tepe h npeneAax HSMeHeHHH bo BpeMeHH h npoCTpaHCTBe ero napaMeTpoB JIpoBJieMHOH Jia6opa-

TopHefl CHexHbix JiaBHH h cejiefl reorpa^HMecKoro 4>aKyjibTeTa MW cobmcctho c HHCTHTyTOM 

MexaHHKH Mry ua 3jib6pyccKofi ctbhuhh MTV 6wji nocTpoeH TejieMeTpHKecKHfl KOMnjieKC, paspa-

C H.A.ypyMOaeBUM h B.B.CTpyKOBtw [4]. B HacTonmefl pa6oTe aHaAH3HPyi0TCH pesyjib-

HsMepeHHfl h£ stom KOMnjieKce b 1977-1980 rr., BunojineHHue b JiaBHHHOM oMare co cne-
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napaMeTpaMH: npeBumeHHe bmcot 1000 m, cpennHfl yroji naicnoHa 30 , o6ieM 

ot 10 ao 50 twc.m [3J . 

KoMiuieKC npeACTaajiiieT co6ofl coBOKynHocTb BepTymeHHux AaTHHKOB ckopocth, 

PHMecKHX astihkob CKopoCTHoro Hanopa, T.e. AaBJieHHsi cHeroBosAymKoro noTOKa naomi h 

perHCTpHpywueft annaparypu - nflTHKaHajibHux caMOflHcueB HanpaxeHHti c nepbeaoA aanucbio. 

ycTaHOBJieHbi Ha Tpex H3MepHTejibHux MaiTax Ha BbicoTax ot 2 ao 19,5 m b 3one 

CHeroBoaflymiioro noTOKa, co3flaBaeMoro oahoh H3 jiaBim, peryjinpno cxobhuihx c 

ceBepnoro CKJioHa ropw HereT. Ohh CBsaanH MKoroxunbHUM Ka6ejieM flnHHoft okojio 300 m c 

perHCTpHpywmeft annapaTypofi, paaMemeHHoft b jia6opaTopnoM Kopnyce 3jib6pyccKOH cTaHUHH 

Mry. FlepBaa MaHTa KOMnjieKca pacnonoxeHa Ha KOHyce BbtHoca b o6jiacTH HHXHefl rpaHHUbi oc-

TaHOBKH JiaBHHHoro cHera, flBe Apyrwe - Ha paccTomiHHx 70 h 120 m ot Hee Bflonb ochobho-

ro HanpaBjieHHH CHeroBO3flyranoro noTOKa, nepneHAHKyjinpHoro k och aojihhh. C sthm xe Han-

paBjieHHeM coBnanawT h npoAOJibHue och AaTHHKOB, xecTKo yxpenjieHHux Ha Ma<iTax. TaKHM 

o6pasoM, KOMnneKC perncTpHpyeT ronbKo npoAOJibHyto, ropHaoHTanbHyw cocTaBJimomyio ckopoc 

th h ASBJieHHfl noTOKa. KoMnneKC aBTOMaTHiecKH BKJiuMaeTCsi ot hhcpuhohhwx ast>ihkob bkjuo-

neHHH, ycTaHOBJieHHbix Ha nepeflHeft oTTflxxe nepBofi MawTU h b 20 m ot Hee, a BUKJUoiaeTcn 

qepes 40-60 cexyHA nocne BKJiN<ieHHH - sto npenenbHoe BpeMH achctbhh cHeroBOSAymHoro 

noTOKa 

Phc.1. THfiHMHue. rpaOHKH HSHeHeHMM bo 

BpeMewi ckopoctm V , flaeneHMH P , 

nnoTHOcra f cHeroaosAyuHoro noTOKa 

. JlaBMHa 9 anpenn I960 r., 10 

>iac.30 kmh, Biopan Mama, eucoTa 

t.C 

3a tph 3hmhhx cesoHa 1977-1980 rr. Ha KOMnneKce aaperHCTPHposaHo 18 jiaBHH h nojiy-

57 saiutceft H3MeHeHHfl bo BpeMeHH AaBJieHHH P h 79 aanHcefl ckopocth V CHeroBos-

flynmoro noTOKa. THnHmtue rpaii)HKH TaKHX aanuceft npeACTaBJieHbi Ha phc.1. 3flecb xe npK-

BeaeH rpa4>HK iijiothocth j> CHeroBO3AymHoro noTOKa, paccHHTaHHbift no AaHHbiM 3HaMeHH>iM P 

h V c noMOQbn $opMyjnj f(tl)m2P(&/gV*CtY • r"e -9 " ycKopeHHe CBoCoAHoro 

IiorpemHocTb nonyieHHux pe3yjibTaTOB b cpeAueM cocTaBnneT 20-301, xoth 

oiomSkm perHCTpauHH mthobchhwx 3HaueHHfl sthx napaMeTpoB b oTAenbHue momchtu BpeMeHH mo-

ryr 6uTb aHa^HTejibHo 6onbme. 3to HanSonee BeponTHO una CKopoCTefi BcneflCTBHe 3HauHTenb-

HOft HKepUHOHHOCTH flaT^HKOB CKOpOCTH, a, CJieflOBaTejlbHO, K flJIH 3HaHOHHH njlOTHOCTH. H3-3a 

TpyflHOCTH yqera hhcpuhohhocth hethmkob ckopocth nJiOTHOCTb paccHHTHBajiacb Ha ocHOBe 

coBnaflaKHiHx no BpeMeHH aHaweuHH V h P , npH 3Tom ucnojibaoBajiHCb see 3KCTpeMyMw rpa-

4>hkob V(t) h P(t) , a Ha mokotohhux yqacTKax sthx rpa<t>HKOB sHaieHH* Mepes HHTepBa-

/Ibl BpeMeHH B 2 CeK. 
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sHaneHHR napaneTpoe cheroao3.ayiiiHoro noTOKa jiaBHH 

*• B uucAume/ie - CKopocmu, m/c; e aHOMexameyie - daeAenue, kz/m . 

PacnpeaeneHHe noJiyjeHHtix sanucefi ckopocth h naBJieHHH noKaaaHo b Ta6n.1, me b mhc-

jiHTen npHBeneHM MaKCHMajibHbie 3HaqeHHH ckopocth, a b sHaMeHaxejie - aaBjieMHn CHero-

BosayniHoro noTOKa. HenojinoTa naHHux o6ycnoBjieHa HeflOcxaTOiHUM «»HcnoM m uacTbWH nonoM-

naTHHKOB, pa6oTauniHX b KpafiHe TJiatenux 

t 
- 100 -

t 



Pnc.2. BucoTHue npojRrui ckopocth V , flaB/iem™ P n ruiOTHOcm £ "H, * 
CHeroBosAyuHoro noTOKa naBMKu b pasHue MOMeHm speMeKH t c 

JlaBMHa 9 Man 1980 r., 10 Mac. 30 mmh, BTopaa na«ua 

KaK bhaho hs Ta6nHUhi, b 3HMHHe cesoHu 1977-1980 rr. 

OTMeqeHo ceMb naBHHoonacHbix nepHOfloB anHTejibuocTbn ao 

4 cyTOK, b TeMeHHe kotopux komiuickcom aaperHCTpHpoBa-

ho ot 1 ao 4 JiaBHH. MeTeopoJionmecKasi o6CT3H0BKa b 

sth nepHoau, no flaHHUM MeTeocTamiHH TepcKoji h MeTeo-

njiomaaKH 3jib6pyccKOfi CTaHUHH MIY, xapaKTepnsoBajiacb 

HHTeHCHBHbJMH OCaflKaMH, noBbODeHHeM OTHOCHTejIbHOH BJiax-

hocth, TeMnepaTypu Bosayxa h noiBbi ao 3HaieHHH, 6jih3-

khx k 100$ HOC. Bee saperuCTpHposaHHue JiaBHHu o6pa-

soBaHu hs CBeateBbtnaBmero CHera, hto corjiacyeTCH c 

MHoroneTHHMH HaBjTwaeHHHMH H.A.ypyM6aeBa sa jiaBHHaMH 

' I1pH3Jib6pycbfl, conpoBoxaaeMbiMH BO3flymHofi bojihor |3j . 

I HcKJiKweHHe cocTaBjmeT JiaBHHoonacHbifl nepnoa b anpejie 
1980 r., KOTopbift xapaKTepHSOBajica 3HaHHTejibHbWH nojio-

JKHTejJbHWMH TeMnepaTypaMH H HHTeHCHBHhIMH OCaaKaMH B 

BHae JiHBHeBoro aoxan ao bmcot 2600-2700 m Haa yp.Mo-

ph. 9 anpejiH b 10 nac. 30 mhh. 6bina 3aperHCTpHpoBaHa 

MonHaa BosaymKan BOJiHa ot JiaBHHw, oSpasoBaHHoft hs cy-

xoro CBexeBunaBinero CHera b JiaBHHoc6ope h MOKporo 

CHera, gaxBaMeimoro Ha yuaCTKe ot bhcoth 2600 m ao 

MecTa OCT3HOBKH jiaBHHw. B stot xe aeHb, b 13 Mac. 

30 mhh. 6una saperHCTpHpoBana eme oaHa BosaymHa* bojihb He6ojibmofl mooihocth co _.._„ 
CKOPQCTbB H M8J1UMH aaBJ.eHHJiMH.XOTH H npeBMnaWinHMH BeJIHMHHy CKOpOCTHOPO HanOpa^HCTO-
ro Bosayxa. 

nPH o6pa6oTKe nojiyneHHux aanHceii napaMeTpoB CHeroBoaayuiHoro noTOKa 

noaxoaa. nepBufi aaKJnonajiCH b aHajiHse coBOKynHocTefl rpa*HKOB P(t) . Y(£), j>(i) ot-

ibbhh c Uejibio BUflBJieHHfl saKOHOMepHocTea H3MeHeHHsi sthx napaMeTpoB b npocTpaH-

CTBe. fljIJI 3T0F0 CTpOHJIHCb BUCOTHUe (pHC.2) H HpOBOJIbHUe npO*HnH MPHOBeHHblX 3HaMeHHH 

aaaneHHH, ckopocth h iijjothocth noToKa, a TaKxe BLnHCjTHJiacb cKopocTb pacnpocTpaneHH* 

nepeanero *poHTa V . T.e. *POHTa HyjieBba cKopocTefl CHeroBosaymHoro noTOKa acex jia-
bhh (Ta6n.2). BuiHCjieHHe snaieHHR Vnv npoBoaHJiocb no *opMyjie: 

rae Ly - paccTOHHHe Mesay \l -toh h ■ -toh 

CKOPOCTH H aaBJI6HHH Ha; n H' m BHCOTBblX ypOBHHX. 

CTporo roBopn, npoaojibHue npofruiu h SHaieHHii Vo, 

JiHmb ana BbicoTHba ypoBHefl, jiexamnx Ha obhhx h Tex x< 

3THX JIHHHR H6H3BeCTH0. nO3T0My BhWHCJieHHbie SHaMeHHH 

Hofl, a KaxymeftCH ckopocth pacnpocTpaHeHHH nepeaHero 

BpeMH HauaJ,a 

CJieayeT CTpOHTb H BbWHCJIHTb 

JiHHHnx TOKa. OflHaKo nonoxeHHe 

'a<f - 3to noKasaTejiH He hcthh-

jpoHTa BOJiHbi, KOTopue MoryT paB-

JH06OH BeJiHHHHe, b tom MHCJie eecKOHewHoft h oTPHqaTejzbHOH. Koraa BosayniHaj. boji-

npHXoaHT Ha cpaBHHBaeMMe ypoBHH pasHux wawT oaHOBpeweHHo, to no/.ynaeTCH BecKOHew-

- BejiHMHHa. a ecjiH Ha ypoBeHb aaubneft Ma«iTu paHbme, MeM Ha cpaBHHBaeMun c hum ypo-

6j,HxHefl Maura, to oTPHUaTejibHa«. TaKHe cj,yMaH BoaMoxnu nPH CHJ.bHux H3MeHeHH*x 

3HaMeHHH V.P.f, t0 no BUCOTe h CBHaeTejibCTBy,oT o cjioxHoft *oPMe nepeaHero *poHTa 
BOSaymHOR BOJIHbl JiaBHH. 

nojioxeHHe nepeaHero *PoHTa b BePTHKanbHOH njiocKoc™ MoxeT 6brrb HaaaeHo aByMH cno-

1/ nocTPoeHHeM BePTHKajibHux nPo*HJiefl sHanenHft to Ha HecnojibKHx MaiTax h co-
JM njIBBHOB KPHBOH BUCOTHMX yPOBHeH C OaHHaKOBbWH 3HaHeHH5IMK to ; 2/ HHTerpH-

POBaHHeM HaMaj,bHb,x ywacTKoa rPa*HKoB V(t) , uony^HHux Ha paanux bmcothux ypoBHnx oa-
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HawymancB cnopocTb nepeflHero cJpoHTa CHeroBoaayujHoro noTOKa ziaBMH 

2 

m/ch 

B nucAumejie - no zpafiuKOM ctcopocmu, e anoHeHamene - no apafitKOM Oae/ienuji. 

hoh MaiTH, h nocTpoeHKeM rpa^HKa H^\SK) , me S=j *„($)<& , K - HOMep bmcot-

hopo ypoBHfl K- 1,2,... ,tOB,Ax ~ MaKCHMajibHoe 3HaHeHHe bcjihmhh to.H& gaHHOH MaiTe.BTO-

POh cnoco6 HBjifleTca npuSjiHxeHHbiM, TaK KaK npeanojiaraeT He3HaHHTejibHocTb HSMeHeHHft 

noTOKa Ha paccTonHHflx SK , ho Tpe6yeT ropa3flo MeHbicero iHCJia ToqeK perHCT-

i, qeM nepBUH. KaK noKa3ajiH pacieTu, npoBeneHHue btophm c.:^co6om ajih hckotopux 

i, <topMa nepeflHero 4>poHTa cHeroBO3flyuMoro noTOKa b BepTHKa.ibHofi njiocKocTH 6nH3Ka 

k ocrpoMy icnHHy c yrjioM okojio 10° npH BepmHHe, pacnojioxeHHoft Ha caMbtx hhxhhx ypoBHHx. 

nojiyjeHijue b Kaacnofl TOiKe perHCTpaKHH aanucH V(t) , .p(t) npn Ta>oM BepoaTHOCTHO-CTa-

THCTHiecKOM noflxofle paccMaTPHBanHCb KaK peaJiHsaiiHH HeKOToporo HecT tuHOHapHoro cnyiafi-

Horo npoiiecca, pa3BHBaramerocH bo BpeMenu h npocTpancTBe h HMewmero )6nuie ana Bcex 3a-

perHCTpHpOBaHHux JiaBHH MepTH. UeJib TaKoro nonxona - HaftTH sth nepTu h npejjejni pasSpo-

ca napaineTpoB CHeroB03flyniHoro noTOKa, KOTopue, bosmosho, oKaxyTCa xapaKTepHbiMH ajih 

Bcex naBHHHwx o«aroB, noaoSHtix aaHHoMy, u noMoryT cocTaBHTb npencTaBjieHHe o peajibH« 

fleHCTBywtueM MexaHH3Me o6pa3OBaHHn BosflymHofi bojihu jiaBHH. 

C 3Toh iiejibio Ha nepaoM 3Tane o6pa6OTKH nojiyMeHHofi HHc])opMauHH mh HcnojibsoBanH ca-

Mwe npocTbie CTaTHCTHnecKne MeTOflw: 1/ npoBORKJiH ocpeflHeHHe no coBOKynHocTHM rpa^HKOB 

V(£) , P(l) , nojiyqeHHbix b naHHoft tohkc perwcTpauHH b TeneHHe onHoro ceaoHa h 3a Bee 

Ha6jiK>AeHHH no cjjopMyxtaM THna: 

ff - hkcjio TaKHX rpa4>HKOB; 2/ onpeflejiajiH cpeflHeKBaflpaTHHecKoe OTicnoHeaHe napaMeT-

POB CHeroBO3flymHoro noTOKa no naHHbnvi coBOKynHocTHM rpa4>HKOB 

4 7 
3/ noflfiHpajiH 4>yHKUHH, annpokcHMHpyioiaHe ocpe^HeHHbie KpHBue; 4/ aHajiH3HpoBajiH pacnpeae-

xapaKTepiiwx napaMeTpoB rpa^HKOB P(t) , V(t) : MaKCHManbHwx sHaneHHft ckopocth h 

PmAX , V/tiAx (cM.Ta6ji. 1), AJiHTejibHocTH h KpyTH3Hw nepeAHero 4>poHTa rpa<j>HKOB 
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annpoK-

nocTpo-

rpa*HKa 

perHCTpauKH MaKCHMajibHoro 3HaieHHH AmAX bthx rpaipHKOB. 

onpeaejinjiH Taiotte cpeAHiie h HaH6ojibniHe bcjihhhhh ajih scex ToieK 

H CTPOHJIH BHCOTHbie H npOAOJIbHbie HX npO&IUIH . 

Ha PHC.3 npHBeaeHu ajih oahoh 

H3 ToweK perHCTpauHH 

Hue rpa<J)HKH ckopocth h 

CHMHpywmHe HX 4>yHKUHH, 

eHHbie flByMH cnoco6aMH. B nepBOM 

cjiyiae ocpeflHeHHe npoBoxiHnocb 

co cMemeHHeM Kasaoro 

Vjr (€) Ha BpeMH toi , a 

[y-ieHHOH ocpen-

HeHHOH KpHBOH OCymeCTBJIHJiaCb Ha 

BceM ee npoTnxeHHH (pyHKUHeii, 

co'Soh paaHocTb 

3KcnoHeHT. Cnoco6 onpene-

napaMeTpoB TaKoft annpOK-

h no V^it) 6bin 

npeanoHteH HHacenepoM B.A.TpH6o-

BblM. K COJKajieHHW, npH 3T0M yiH-

TblBaiOTCH' 3Ha>ieHHJ: Y(t) JIHIUb B 

Tpex To«iKax, oTCTosmHx ot Hava-

Jia KOopAHHaT Ha KpaTHbie BpeMeH-

Hbie HHTepBajibi, hto He no3BonneT 

onpenejiHTb onTHMajibHbie 3Ha<ieHHH 

Bo btopom cjiytiae ocymecTBjia-

nacb annpoKCHMauHH npocTOfl 3kc-

noHeHTOfi juinib cnafla rpa^HKa 

V(t) , Ha B03M0KHOCTH KOTOporO 

yxasbiBaji h JO.JI.ilKHMdB 

coo6meHHe). AnnpoKCHMaqHw 

c HaHMeHbmeft cpeflHe-

0,2 0,4 0,6 0,8 1,0 1,2 

Pmc.3. AnnpoKcHMauHn rpa^tiKOB ocpeflHeHHOM ckopocth CHero-
eosflyuiHoro noToka naBMH V(6) : a - Ha seen npoxnxeHUM paa-
KOCTbn Auyx SKcnoHeHT, 6 - cnafla y(g) oahoR 9KcnoHeHTOM. 

OcpeflHeHHe npOBefleno no coeoKyriHocTH 3anncefi Y) 

1978-1979 rr., BTopan MaMTa, Bbicota 2,5 m 

per-omH6Kofi, onpeaennB nocToaHHyio 3aTyxaHHa «iepe3 yroji HannoHa npnMofl 

s mo6oe KOJiH«iecTBo ToneK rpa*HKa enV(t) • OKa3anocb, 

omH6Ky TaKoB annpoKCHMauHH moxho yweHbrnHTb, ecnH npeanojioxHTb SKcnoHeHuHajibHttii xa-

paKTep cnaaa Kaamoro H3 cyMMKpyeMbix rpa*HKOB Ye- (t) ■ Una 3Toro Heo6xoaHMo ajih icaxflo-

ro H3 hhx onpeaejiHTb yKa3aHHbiM cnoco6oM nocTOHHHyw 3aTyxaHHa 7J- 3KcnoHeHTu, npoHop-

MHpOBaTb hx onHOBpeMeHHo no ypoBHw h no BpeMeHH no cbohm 3Ha«jeHHSM VmMt H Tc , cMec-

thb npeflBapHTejibHo Bee rpa(J)HKH V(t) Ha BpeMH taAxi , h ywe nocjie 3Toro npoB0flMTb oc 

peflHeHHe. npH 3tom cpeflHeKBaapaTH<iecKaH ouiHfiKa annpoKCHMauHH nocrpoeHHOH TaKMM o6pa-

30M KpHBoft V(6) SKcnoHeHTOft «"*(.©- HopMHpoBaHHoe iro 7/ BPeMjr:0«-£-) cocTaBJiaeT 
0,04. rPa*HK cpeflHeKBaapaTHHecKoro pasfipoca 0-a(0). 3Ha«eHHfi ^(0) npH TaKOM ocpe/jHe-

hhh HMeeT hpko BbipaaceHHHH Kojie6aTejibHwft xapaKTep c nepHOflOM, 6jihskhm k onnofi 

nocTOHHHofi saTyxaHHs SKcnoHeHTu (cm.phc.36). 

xapaKTepHhix napaMeTpoB rpa*HKOB V{&) h P(t) HyxHo 

o6cTOHTejibCTBa (phc.4). 37S kp/m 3a 

^ Bee BpeMH HaOjHoneHHH Ha nepBoft tdavre, a ckopocth - okojio 50 m/c - Ha btopoh MaiTe Ha 

U MHHHMajlbHOft BHCOTC HPH 3TOM Ha nepBOH MaWTe BNCOTHWe npO*HJTH CpeAHHX H HaH6OJIbmHX H3 

SHaweHHH flaBJieHHH HMejiH hpko BbipaxteHHyro BorHyTyw ipopMy, 6jiH3Ky» k o6paT-
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Puck. BucoTHue h npOflo/ibHuA npaJw/iH Han6onbuinx m cpeflHHX ms MaKCHManbKux 3HaMennfi 

noTOKa 

HOft 33BHCHMOCTH, 8 npOlpHJIH TaKHX He 3Ha«ieHHH CKOPOCTH - BbttiyKnyiO, C MaKCHMyMOM Ha BH-

coTax nopaflKa 10m. Ha btopoh MaHTe BucoTHue npo$HJiH HaH6onbmHX hs MaKCHManbHMx 3Ha-

MeHHft ckopocth h flaBJieHHH HMejiH 3Hrsaroo6pa3HyK) cJ>opMy c MaKCHMyMaMH Ha BucoTax 2,5 h 

7,5 m, a BbicoTHue npo4>HnH cpenHHX hs MaKCHManbHbix Cjihskh k npflMHM jihhhhm c MaKCHMyMOM 

BHHay. Ha TpeTbefi MaWTe Bee npofruiH 6jihskh k noHTH BepTHKajibHHM npaMtiM jihhkhm. B npo-

AOJibHoM HanpasjieHHH HaH6ojibiDHe h cpejjHHe H3 MaKCHMajibHUX 3Ha<ieHHH flaBJieHHH yMeHbraawT-

ca noHTH JiHHeftHo c ysejiHieHHeM paccToaHHa ot jihhhh ocTanoBKH jiaBHHHoro cHera, a TaKHe 

xe 3Ha<ieHHa ckopocth HeoxcH^aHHo HMeioT hbhuh MaKCHMyM y btopoh Man™. B uejioM b uccne-

flyeMofi 30He HaH6ojiee BepoHTHNe MaKCHMajibkne sHaieHHa naBjieHna cocTaBjiamT nopaflKa 

100 Kr/M2,la ckopocth - 10-20 m/c. 

BpeMa HapacTaHHH hhtchchbhocth CHeroB03flyuiHoro noTOKa, T.e. AJiHTejibHocTb nepeflHero 

4>P0HTa "Zip rpa^HKOB y(t) , Pfi) * 6ojibntHHCTBe cjiyiaes cocTaBJiHeT S-7 h 1-3 c, coot-

BeTCTBeHHo. MHHHMajibHoe 3HaieHHe btoh BejiHHHHbi 1 c nna ckopocth h 0,4 c ana 

6buio saperHCTpHpoBaHO Ha caMbix hhhchhx ypoBHax nepBofi h btopoh MaiT. npn stom 

ManbHaa KpyTH3Ha nepen.Hero (JipoHTa rpa*HKOB ckopocth 0K33ajiacb paBHofi 12 m/c2, a rpai 

*hkob naBneHHH - 240 Kr/M .c. HaH6ojiee xe lacTU 3Ha<ieHHa bthx bcjihhhh nopaflKa 5 m/c2 

h 50 Kr/M .c, cooTBercTBeHHo. 

MaKCHMajibuaa flJiHTejibHoCTb npouecca npoxosweHHH CHeroBosaymHoro noTOKa, cyflH no 

rRa*HKaM flaBJieHHa, okojio 25 c. a no rpafaucaM ckopocth - 60 c; npH annpoKCHMauHH cnaaa 

rpacJlHKOB V(t) 3KCnOHeHTOft 3Ty flJIHTeJIbHOCTb MOSHO' CMHT3Tb paBHOfl^^ TpeM nOCTOBHHbW Bpe-

MeHbi 33TyxaHHa SKcn'oHeHra. 3Ha«eHHa sthx nocTOHHHbix paBHo 13-22 c\na Bcex rpafcmcoB 
V(£)', nna kotopux nonSHpajiHCb annpoKCHMHpywmHe 3KcnoneHTH. 

XapaKTepHaa oco6eHH0CTb 6ojibmHHCTBa rpacpHKoB AaBneuna, b oTjiHiue ot rpa<J>HKOB cko-

Pocth, 3aKjno<iaeTca b HanHHHH HByx pe3Ko oTJiHiaiomHxcH yiacTKOB. nepBufi ynacTOK Cojibmnx 

naBjieHHii no 4>opMe 6jih3ok k TpeyronbHHKy h HMeeT jjJiHTenbHocTb HecKOJibKo ceKyH«. Btopoh, 

Bojiee flJiHTejibHbift - sto yqacTOK MHoroKpaTHwx KpaTKOBpeMeHHux BcnnecKOB naBJieHHa 

U1HX, flO 50 Kr/M , BeJIHIHH. 

njioTHocTb CHeroB03flyuiHoro noTOKa jiaBHH MaKCHMajibHa b caMue nepBbie MrHOBe-

hh» perHCTpauHH aaBJieHHa. OflHaKO nojiynaioQiHeca npn 3tom uHitpu 20-30 Kr/M3 cnenyeT chh-

aaBbimeHHbiMH: npn pacieTax njioTHOCTH no coBnanawmHM bo BpeMeHH h HapacTawnwM 3Ha-
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flaBJieuHH h ckopocth b pacieTHyw 4>opMyjiy H3-3a hhcpuhohhocth naTMHKOB ckopocth 

MeHbmee aHaneHHe ckopocth, teu aeftcTBHTejibHo HMewmee MecTO b aaHHwfi mo-

MeHT. nocne npoxoMtfleHHH MaKCHMywa flaBJieHHfi nnoTHocTb nynbcwpyeT, y6biBan b cpejjHeM b 

npenejiax 1-7 kt/m . HeoasHflaHHoCTbw OKaaancH MeHbmHft paaMax sthx nyjibcanHfi Ha Maxibtx 
3 * 3 

BucoTax (1-4 kt/m ), HeM Ha BbicoTe 15,5 m (1,5-7 kt/m ). 

OTMeieHHbie oco6eHHocTH H3Meneniifl napaMeTpoc CHeroBosjsyinnoro noTOKa naBHH bo BpeMe-

hh h npocTpaHCTBe Tpe6ywT cooTBeTCTByjomero o6i>HCHeHHH npH peKOHCTpyKUHax npocTpaHCT-

BeHHOft CTpyKTypbl BO3flyinHOH BOJIIIU H MexaHH3Ma ee BO3HHKHOBe!lHfl. 
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SUMMARY 

Results of automatic recording of the time changes in the speed and pressure of an 

avalanche air wave are analysed. The data were obtained in 1977-1980 with the help of 

a special telemetric complex at the Elbrus Station of the Geographical Department of 

Moscow State University. The studies were undertaken at three points at several alti-

tudinal levels of an experimental avalanche hearth. The densities of an avalanche air-

-snow flow, the form and velocity of its front, calculated on the basis of the col 

lected data are shown as well as the possibilities to approximate the time dependences 

of the speed of such a flow by exponential functions. 

JlEflHHK MEABEKHft B 1981 

B 1981 r. OTpflA HHCTHTyra reorpa*nn AH CCCP 

npoAOiman Ha6/w>AeHHn aa nynbCHpynotHM j\&p.hhkoh 

MeABencbMM. Pa6oTU npoooAM/mcb c 25 anpenn no 10 

oKTfl6pn no 6oxiee o6ninpnofi nporpaMMe, Men b npe-

roAU. 

Ha6/tnAeHHn, Haname b anpene, noaBonnnn 3a$MK-

xapaKTepKue BeceHKHe yaenHMeHHfl ckopoc-

Tefi ABMweHHfl xibAa b neAHHKe. C 15 Man no 2 norm 

M3MepMMCb ckopocth BAO/ib AByxKHnoMeTpoBoro yna-

CTKa aKTHBHOfi MaCTM neAHHKa, npHMUKamiero k 3OMe 

nepTaoro nbAa. ycKopeHun ABHweHMfl nuna, oGumhwc 

b nauane ceaona a6nnt|HH, Ha6ra>AanHCb c 15 Man no 

23 hbhu. 3tot nepuoA xapaKTepn3OBa/icfl HeycTofiMM-

boh noroAofi c MacTUMH ooVuibKUMH ocaAKaMH, rjiaoHUM 

o6pa3OH a BMAe CHera, h Kone6aHHHMH cpeAHHX cy-

tomhux TeanepaTyp sosAyxa ao 10°. Ha npoTflweHHH 
3,5 km ot ycnoBHoro Hynn, pacnonoxenHoro y r\6Ro-

naAa, 6uno BunsjieHO 4 nepHOAa ycKopeHnn: 16-

18 Man m 4-9, 13-17, 22-23 mohr, nocne Mero cko-

pocTb naAa/ia, a aaTen, c sanaaAUBaHHeH Ha 7-10 

MacoB ot MaKCHMyna ckopocth Ha6n»Aafiocb pe3Koe 

yBexiHMeHHe pacxoAOB b p.XnpcAape. 

ycTaKO&neHO Taiaxe, mto oSpaaoaaBumecn Ha no-

aepxKOCTH jteAHHKa oaepa bo epeMn ycxopeHnR ero 

ABHMeHHR OCBO6OKAajU4Cb OT BOA", HO He OAHOBpeMeH-

ho. Ha HeKOTopux Ma khx 6ttm opraHHaosaKbi Ha6juo-

aa H3HeHeHHeM ypoann. Pkapoctbop na p.XMpc-

Aape 6un ycTaKOBneH y ee auxoAa na JieAHHKOBoro 

rpoTa. ripn 6oxibUHX pacxoAax boau b pexe Ha6/i»Aaji-

cn anaMMTexibHufl buhoc na-noA neAHHKa BaaeuieHHux 

HaHOCOB C MaCTHMKUM MX OCaKAeHHeM y THAPOCTBOpa. 

3to naneKne, soaMOXHO, canaaHo c tcm, mto 6opTa 

b npcAoiecTByouiMe roflu saKpwrue cnoeM 

3TOA aecHOH oKOHMaTenbHO o6HawHnncb m ko-

MaTepna/i cnona k uempar\bnoi\ MacTH jieAHHKa 

OH CTa/l MHTeHCHBHO paSHUBaTbCD. IIO A3HHUH 

ao apewi oAHoro us nasoAKoa cnoR »a-
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hocob aa 3 Ann noBucH/i nosepxHocTb ao/imhu Ha 3tom 

na 2 m. 

SKepeHHH cKopocTeti abhwchhh nbAa 

mto Kone&aHMH ckopocth cyqecTBeHHo «3-

HeHfWTCn BO BpeMeHH H, nO-BMflMMOMy, KOCHT CJiyMBH-

hum xapaKTep. ripn ocpeflHeKMM, MeHbtuen, Men 3a 1 

Mac, cnyqaMHuti "nynbcauMOHHufi" ' xapaKTep ckopocth 

CTaHOBHTcn ea»e 6onee omyTHMUM. CAe 

cepwM HenpepuBHUX 3anncefi ckopocth ABHucemtn 

c onpeAeiieKHeM ee cpeAHero aHaMeHnn aa 20 

3th HSMepeHMn aenMCb a nepHOA noBuueHMH 

CKOpOCTefi B HDHe OAHOBpeMeHKO B HeCKOnbKHX TOM-

Kax, pacnojioweHKux b nonepeMHOM cTeope b Tu/ibHofi, 

aKTMBKOfi MacTH jieAHHKOBoro Tena. PeaynbTaTu no3-

BO/inDT TOBOpHTb O CJiyMaHHOM BO BpeMeHM H npOCT-

paHCTBe xapaKTepe "HrHoaeHHoii" noaepxHocTHoS cko 

pocth iibAa. flpH 3toh "nyiibcauHOHHan" cocTasiuinqan 

CKODOCTH MO«eT AOCTHraTb 50% CpeAHefl CyTOMKOA 

CKOPOCTM B KaKAOM KOHKpeTHOH TOMKC 3TO HBJieHHe, 

, anepBbie o6Hapy«eHHoe Ha 

HaAewHO (JiHKCMpyeTCH reoAeaHMecKHM 

c noMouibD TeoAOflMTa ToxibKO Ha 0one 

cpeAHHX cyTOMKux cKopocTeA iibAa, 

2-5 m b cyrKH. Ann nOAo6Hux pa6oT iieAHHK HeABe«KM 

Hop0onorufl neAHHKa no cpaBHeHnn c 1980 r. aa-

MSMeHHiiacb. 3ohu nonepeMKUx TpeniHH oSpaao-

Ha yuacTKax, HaxoA«mnxcn a 0,8-0,9:1,7-1,9; 
3,4-4,4 km ot noAHOKbfl jieAonaAa. HHoroMHC/teHHue 

npoAOJibHwe TpestHHu y 6optob o6paaoaajiHCb Ha ywa-

CTKe, pacnonoMeHHOM a 3-4,4 km ot noAKOMbH 

naAa. KoHiiesan MacTb neAHHKa noABeprnacb 

ueH AerpaAaitHH. yaeiiMMHnacb umpHHa nnocKoro pyc/ia 

p.A6AyKarop, npoTeKaoaefi a neARHOM KaHbowe. Ro-

BepxKoCTb neAHHKa Ha4 pycnoM p.Xnpcflapu bhobi> no-

HM3M/iacb, mto CBnsaHo c noBepxHocTHofi aGxinitHeA, a 

c BHyrpeHHMM npoceAaHMeM jibAa.Ha 


