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lNoceswaemcsi He3abg8eHHOU namsimu 20ps1Ho
JII06UMO20 yyumers - 3acrly>KeHHo20 Oesimerisi HayKu,
npogheccopa AnekcaHOpa AnekcaHOposuda bop3osa

BBEOEHWE

JlaBuHbI, NNK cHEXHble obBanbl, ABMSIOTCA XapaKTeEPHOW YepTon ropHoro nangwacdTta. Hapsaay c paioHamu, B
KOTOPbIX 3TO SIBMIEHNE M3BECTHO CpaBHUTENbLHO AaBHO: KaBka3s, XubuHbl n ropsl CpeaHen Asum, cHexHble obBanbl
oTMeueHbl na Ypane, Antae, ropax Cesepo- BoctouHor Cubupu n JanbHero BocToka.

Mo mMepe XO3ANMCTBEHHOrO OCBOEHMS FOPHBLIX PANOHOB YErOBEK BCE Yallle W 4alle CTalkvMBaeTCs C 9TUM
aBneHnem, 6opbba C KOTOpPbIM MOAYacC OYEeHb TpydHa: KONMMYECTBO 3apermcTpupOBaHHbIX CHEXHbIX obBanoB C
KaxdblM rogom BcCe yBenuuuBaeTcs. HakonneHHble martepuanbl O nageHun nasuH ybexgalwT B TOM, YTO 3TO
SIBNEHNe JOCTaTOYHO XapaKTepHO Ans ropHbIX parioHoB CoseTtckoro Cotosa.

Bonblune kaTtacTpodbl, KOTOPbIE MOTYT Bbi3BaTb faBWHbI, JOMKHbI BCErga HanoMMHaTb NPOEKTUPOBLLMKAM 1
cTpouTensamM O HeobXoOUMOCTM TLATENbHOro M3YyYeHUA NaBMH Ha BCSKOW BHOBb OCBaMBaeMOW TEppUTOPUMN.
HepocTtaToyHOCTb CBeAEHMI MO AaHHOMY BOMPOCY 4YacTo SABMSETCS He pe3ynbTaToM OTCYTCTBMS JlaBWH, a NULb
Maron OCBELOMIIEHHOCTLIO O HUX. Ham npuxogunocb HabnogaTtb, YTO HEpefKo OTAerbHble NaBWHbI, JOCTUras
o6bema A0 1,5-2 MnH. M° co30al0T 3aBarbl-KOHYCbl MOLLHOCTbIO A0 60, M. Takue rMraHTCKMe KOHYCbl CTauBaloT
nosgHee Ha OBa-TpU Mecsua, YeM OObIYHbIA 3VMHUW CHEr, M NO3TOMYy B MecTax WX NageHusi BO3HUKAOT ocobble
9KONOMMYECKNE YCIOBUSA, MEHAOLLME BECh NaHawadT.

B cBA3K ¢ OrpoMHbIMM 3anacamu 3aBaribHOrO CHEra MEeHSAETCA MMAPOSIOTMYECKUI PEXMM BOLOTOKOB, MpU4emM
n3-3a NpopbiBa NaBUHHbLIX 3anpy VMHOr4a BO3HWMKAKOT BHE3arnHble KatacTpoduyeckne naBogdku, NMbo MpOHOCATCA
Cenv OrpOMHbIX Pa3MepOoB.

lMpu nocTporke nyTenm cOOBLIEHUA NaBUHbI OCMOXHSAKT BbIOOP Tpacchl, Tak Kak 4acTo magjaktT Ha obomx
CKMOHax [AdONWHbI W, Takum o6pas3om, gopora HeusbexHO NPOXOAUT MO MaBMHOOMACHBIM y4acTKaM TOMbKO
TwaTenbHoe obcnegoBaHMe BapuaHTOB TpacChl JaeT BO3MOXHOCTb CBECTU K MUHUMYMY YMCMO NepecekaemMbliX ero
naeuH. bopbba ¢ nNaBMHaMKU Nocrne OKOHYaHWsl MOCTPOMKU Bbi3biBAaeT HeusmMepumo Gonblune 3aTpaTtbl U 4acTo He
obecneumnBaeT 6ecrnepeboriHOM aKcnnyaTaumMm obbekTa.

JlaBuHbI, 3anpyxuBasi AepyBaLMOHHbIE KaHamnbl MU TEM CaMbiM NuLIas BOAbl MMAPO3ANEKTPOCTaHLUMU, MOTYT
BbI3BaTb OOMbLUME NEpPepPbIBbI B NoAaYe 3N1EKTPOIHEPTUN.

B naBuHOONAacHbIX pamoHax 4acTo HEBO3MOXHO MPOKMaAblBaTb BO3AYLUHbIE NMHMM Tenerpada, TenedoHa u
anekTpornepenad, NPUXoAMTCs, NO3TOMY NONb30BaTbCs kabenem, 3apbiTbiM B 3eMI0. B MpoTMBHOM cryyae naBuvHbI
BbI3bIBAOT pa3pbiBbl kabensa noboro ceveHus.

OcBOeHME TOpHbLIX pPaMoHOB MoOKa3ano TPYAHOCTb 6OopbObl CO CHeXHbiMM ob6Banamu. [WraHTckas
paspywmTensHas cuna naBuH U BO3AYLUHbIX BOJIH, BbI3BaHHbIX UX MageHneM, notpeboBana B HEKOTOPbIX Cry4vasx
HEeODOXOAMMOCTU MOHMXKEHNST OTMETOK MOPTanoB CyLIEeCTBYIOLWMX TOHHENEN C Lenbil Bbixoda W3 faBUHOOMNACHOM
30HbI.

K coxaneHuto, cBegeHns 0 pacnpocTpaHeHMn NaBuMH U MeTodax NPOrHo3a NaBMHHOM OMAacHOCTM OTCYTCTBYHOT
Y LUMPOKMX KPYroB m3bickaTenen n ctpoutenen. Kaxabln NpoekTaHT Npy COCTaBNEHUN NpoeKTa yYMTbIBaET Hanmyune
KapCTOBbLIX SIBMEHM W OMOM3HEW, Tak Kak WMrHOPUMPOBaHWE KX Obino Obl HapyLleHWeM 3fIEMEHTAPHLIX NpaBuIl
obcrnenoBaHusa Tepputopun. JlaBuHbI XXe nogyac NPUHOCAT 3HAYUTENBHO GonbLUMiA yuLepG, HO NPY NPOEKTUPOBAHNA
Janeko He BCcerga y4ntblBaloTCs.

Katactpodbl, Bbi3biBatowlee rmbenb MOOEN U NPUYUHAIOWME OrPOMHBIA MaTepuanbHbi yuwepd, a Takke
KpanHe Tskenble ycrioBust 6opbbbl ¢ 0OBanaMu HacTOATENbHO YKa3biBalOT Ha HEOOXOOAMMOCTb TEOpEeTUYECKON
pa3paboTku BONPOCOB NaBMHOOOpa3oBaHWs 1 onpegeneHns NpU3HakoB HACTYMNEHUS TaBUHHOW ONacHOCTMU.

B TexHuuyeckon nutepaTtype Ons JOPOXHWKOB YacTO BOBCE He 3aTparmBaeTcs BOMPOC O NaBUHAX WIK Xe OH
pa3bupaeTcsi CoBepLUEHHO He4OCTaTOYHO.

B «[Noneson reonornn» B. A. O6pyyeBa (1932) naBnHam oTBegeHa NULbL 0gHa CTpaHuua.

PasHoobpasne reorpadumyeckux ycnosui Coetckoro Coto3a 0643biBaeT BeCTM M3YyYeHue naBuH B
pasnU4YHbIX reorpamyecknx yCrnoBumsix C y4eTOM BCEro KOMMNIeKca NpuyYnH B MX B3aMMHOM cBaA3n. Npu aTom cnegyet
KPUTUYECKN NEPECMOTPETbL PSA NOMOXEHUN, BbIABUHYTLIX UCCrefoBaTensmMmn Anbn, Tak Kak BO MHOMMX CIlydasix OHM
COBEpPLUEHHO HENPUMEHMMbI K HaLwnm ropam Crndvpu n ansHero Boctoka.

YacTto B BMae NpMMEPOB OMUCLIBAKOT KatacTpodbl B Anbnax, rge obsanbl 4OCTMratoT MHOMMX COTEH ThiCSAY
KybomeTpoB 1 nagatoT ¢ BbicoTbl 1 000-2 000 m.

Takve npumepbl NWWb NOpaXalT M3biCKaTens rpaHAMO3HOCTbLI0O MaclTaboB W yCbINMAT €ro BHUMAaHWE,
KOrja OH CTankMBaeTCsl C UCCMeLOBaHMEM PanioHOB, rae abcontoTHble BbICOThI AocTuratoT nopsaka 1000 m npu
rnybuHe pacuneHenus Bcero nuwb B 300-400 m.

B 10 xe Bpems oTmeyeHbl 6onblume KatacTpodbl, Bbl3BaHHbIE NTAaBMHAMU, COPBaBLUMMNCA C BbICOTbl 500 M.
OyeHb YacTo NaBMHA, yNaBlUas BCEro NULb C BbiCOThl 400-450 M, n aaxe 250 M npu o6beme 5 000-10 000 Mm°,
BbI3blBAET P paspyLUEHUN.

BonbluMM HeaoCTaTKOM B NOCTAHOBKE U3yYeHUs! NaBuH SBNAETCH TO, YTO YacTo OrpaHUMYMBAlOTCA ONUCaHnem
pe3ynbTaToB 06GBafioB M Marno uccregyloT MPUYMHbI, Bbi3biBatolwme WX. [o HacTosILEro BpeMeHu OTCyTCTBYeT
equHas, obLenpuHATas knaccugukaumsa naBuH.



MpuumHy aToro cnegyeTt MckaTb B TOM, YTO MHOIME aBTOPbl UCXOOAT NULb U3 BHELUHMX MOPJONOrMyecKmx
Npu3HaKoB NnaBuH. [pouecchl NaBMHOOb6Pa3oBaHUA He MOMyYalT OTPaXKEHMS B Knaccudumkaumm, N NpMHUMaeTCs BO
BHMMaHME TONbKO COCTOSIHME CHera M BHeLHsist oopma naBuH (Hanpumep knaccudmkaums A. Annukca, 1924). B
CBSI3M C 3TMM HEeOOXOAMM KPUTUYECKMI NepecMoTp psga MOMNOXEHUN, BbIABUHYTbLIX MCCredoBaTensMu naBvH B
Anbnax, a Takke ganbHenwee pa3BMTUE NOMOXKEHMIN OTEYECTBEHHOTO HaMNpaBneHns B U3y4eHnn NaBuH.

AHann3 cocTosiHNA NCcneaoBaHUN, NPOBEAEHHbIX 3a pybexom, ybexaaeT Hac B COBEPLUEHHO HEQOCTATOYHON
pa3paboTke Teopun naBUHOOOpPa30BaHWS U OOHOCTOPOHHEM (4AacTO TYPUCTCKOM) MOAXOOE K pas3peLUeHuto 3TOoro
Bonpoca. B rnase, NoCBSILLEHHON UCTOPUM U3YYEHUS NaBWH, Mbl NOABEPraeM PUTUHECKOMY PaCCMOTPEHMUIO MOYTU
BCe OMNybONMKOBaHHbIE 3a rpaHuuen paboTbl M BMOUM, YTO MHOIME U3 HUX codepxaT nogdvac napagokcarbHble
BbIBOALI. B MHOCTpaHHOM cBOAKE MO NaBUHaM aBTOp ee 3ennrMmaH BblHYXXAeH Obln NpU3HaTh:

«Xomsi becyucrieHHble OMuUCaHUs CHEXHbIX 0b68asioe cywecmsyiom Ha aHe/ulCKoM, HeMeUKoM U
¢bpaHUy3CKOM s13bIKax, HO OHU 8 BobUWUHCMSE crly4aes codepxkam fUlub OnuUcaHuUs MPUKIoYeHUUd u mpyoHocmed,
MepeHEeCeHHbIX OCmaswuMucsi 8 Xuebix ceudemernsamu mpazedul. Pedko ynomuHaromcsi MemeoporioaudecKue
ycriosusi, kKomopbie uMmesnu mecmo 00 U 80 epemsi repuoda oracHoCcmu, U roYymu Hukoz0a He ecmpeyqaromcsi
yKa3aHUsi Ha COCMOsIHUe CHeaa U Ha Mo, Ymo Haxo0usoch Mol HUM, Ha KOHghuaypayuto U Y201 HaK/oHa, CKIIoHa U
Ha ece ripoyue Oemaru, Heobxoldumbie 0711 Moeo, Ymobbl MOMOYb Ham Oerlamb 8b1800bI U rpuobpemams orbim
01 usbexkaHusi amux ornacHocmed, ecru 6bl Mbl caMu HaMOJIKHYIUCh Ha HUX» (1936).

Pycckue wnccneposaHus naBuH ObinM HavaTbl B CBS3W C MPOEKTMPOBaAHWMEM U MOCTPOMKOM pPasinyHbIX
COOPYXEHUA M MNOCTaBMNEeHbl Ha COBEPLUEHHO WHBIX MPUHUMAMANbHBIX OCHOBAaxX (CTauMOHapHble HabnwaeHus).
Havano ux mMoxHo oTHectu k 1855 r., koraa ctpoutens BoeHHo-Ipy3auHckon goporn Bb. CTaTkoBCKU cocTaBun
NnepByl0 NTABMHHYIO KapTy M BbICTYMUI C OYE€Hb PE3KOW KPUTUKOM BO33peHui Abuxa, OccaHa, Bypuens, Mopuua u
Opyrux no noBoay A0MYyCTUMOM BbICOTbI OTKPbITON Xene3Ho40opOoXHOW NnHuM Ha KaBkase.

B CoBetckom Coto3e nepBble opurMHasnbHble paboTbl No obBanam Obln nocTaBneHbl 3akaBKa3CKUM U
TOUNNCCKMM MHCTUTYTAMW WUCKYCCTBEHHBIX COOPYXXEHUW. OTWM MHCTUTYTbl NPOBOOUNN TaKkKe M3yyeHue u3amnko-
MEXaHW4YECKMX CBOWCTB CHera, Ans 4Yero umm Obinia CKOHCTPyMpOBaHa cneumanbHas annapatypa. [lpy ocBoeHuu
XnomH B 1936 r. Gbina opraHu3oBaHa HOKCMopckasi rOpHOMaBWHHAs CTaHUMA KombuHata «Anatnt». OudeHb
NnIogoTBOPHOM CUCTEMOWN ANsl CTALMOHAPHOIO M3YYeHUs NaBMH SIBUNUCb rocyaapcTBeHHble 3anoBefHukn PCOCP,
roe Hamm Npou3BOAMITOCh U3YYEHME N KapTUPOBaHWE NaBuH.

HacToswasa paboTta HanucaHa Ha OCHOBaHUW nccnegoBaHui, HadaTbix aBTopoM B 1932 r. 1 NpoAomKeHHbIX B
fonblwom obbemMe B TeHeHMe NoCnegHMX LWecTu néT.

3HaunTenbHasa YacTtb paboT npoTekana B Hanbonee nasuHoonacHoe Bpems roga. 1o xoay uccnegoBaHun
HEOAHOKPaTHO MPUXOANINOCH NepecekaTb KPYMHbIE ropHble XpeOTbl 1 BNepPBbIE COCTABMSATL MO HAM NABUHHLIE KapThbl
C KagacTpaMu; Takke HaMu GbinNy NocTaBeHbl CTaLUUOHapHbIE UCCIef0BaHUS.

Kpome Toro, B paHHoM paboTe wucnonb3oBaHa OTEYECTBEHHAs! WM KPUTUYECKM OLIEHEHA MWHOCTpaHHasi
nuTepartypa no naBvHaM.

Mepen aBTOPOM CTOSANM crneayowmne 3a0aqum:

- PaspaboTka TeopeTmyeckmx BONPOCOB JTaBMHOOOpa3oBaHUS.

- MNocTaHoBKa CTauMOHaPHbIX U 3KCMEPUMEHTarbHbIX paboT No CHery n naBuHaM.

Mbl Hageemcs, 4TO Hawa paboTa, OCHOBaHHasA B 3HAYUTENbHOW CTEMNeHW Ha MaTtepuane OTe4YeCTBEHHbIX
nccnepoBaHu, NPUHeECET MOMb3y Kak B Aene AarnbHenwen pa3paboTky Teopuu ABMXKEHUSA NaBWH, Tak WU Ans
XO3ANCTBEHHOIro OCBOEHMS ropHbIX panoHoB CoseTckoro Coto3a. C aTon uenbio Mbl Nogpo6bHO ykasblBaeM MeToANKY
nccnegoBaHuM U NPUBOAMM Psifi PacHeToB.

Takum o6pa3om, Mbl CTpEMUNUCH, YTOOLI Hawa paboTa oxBaTbiBana rpynny BOMPOCOB, HAYMHasA OT MPUYMH
BO3HWKHOBEHUS CKOMBXEHUS CHera, co3gatolero rnaBuHy, OO CNPaBOYHOrO Marepuarna o Tunax NpUMEHSIOLLNXCH
NPOTUBONABUHHBLIX COOPYXKEHUIA.

ABTOp CuYMTaeT CBOMM MPUATHLIM JONTOM Bbipa3utb rmybokyto G6narogapHocte A.M.MopybuHosckomy, B.I1.
Oprnosy, J1.6.CadpasbsH, A.K.KHoppe, n BceM Tem, KTO NOMOr OpraH1M3oBaTb UCCNEeA0BaHWs, MOJIOXKEHHbIE B OCHOBY
HacToswen kHurn, K.K.Mapkosy n [.J1.ApmaHay - Hay4YHbIM pefakTopam KHUMM, AaBLUMM BeCbMa LIeHHbIE YKa3aHus,
n N.N. TeHcuHon, B3siBLIEN Ha cebsi Tpyn no penaktupoBaHuto kHuri, H.M.ManuHosckon, E.H.TywuHckon n B.I.
CubupueBor - MOMM NOMOLLHUKaM MO SKCNeAnLUsIM.



OBLUAA YACTb

MmaBa nepBas
KUCTOPUN BOMNMPOCA

OB30P OTEYECTBEHHOM U UHOCTPAHHOW NIUTEPATYPbI O NABUHAX

Jlutepatypa o nmaBmHax MOXeT MoKa3aTbCA AOBOMbHO OOLUIMPHOW MO KONMMYECTBY Ha3BaHWW, HO, MO Mepe
O3HAKOMIIEHVNSI C Hel, CTaHOBWUTCA O4YeBUOHbIM, 4TO rNybokas, NoANMHHO HaydyHas paspaboTka Teopuu
naBnHOOBPa30BaHMSA elle Aaneko HeaoCcTaTouHa, HECMOTPS Ha CPaBHUTENbHO MHOFOYUCIEHHbIE CTaTby, OpoLUOpbI
n KHurn. Bero nutepatypy 0 naBMHax MOXHO pa3fenvTb Ha ABE KaTeropum.

lMepBasa kaTeropusa npegHasHadaeTcs ANdA anbnUHUCTOB. K HEM OTHOCATCA KHMMM K Opollopbl, a Takke
MHOIOYUCINEHHbIE ONUCaHUA KaTacTpod (KypHanbHble cTaTbW, 3aMeTKku), HanucaHHble TypucTamu. Btopas
KaTeropusi BKIIOYAET HayyHble cneumanbHble Tpyabl. B nepBow kaTeropum paboT npeobnagatoT MHOCTPaHHbIE
aBTOPbI, BO BTOPON Xe MMeEeTCs pag KanutanbHbIX TPy4OB COBETCKUX UCCrefoBaTeNen.

Heobxooumo OTMETUTb, YTO PYCCKME M MHOCTPaHHble paboTbl MMET pas3fnuyHble UCTOKM. VMHOCTpaHHble
aBTOPbl Hayanu C uM3ydeHus naBuH B Arnbhax, rge exerogHo normbano (M nornbaer) MHOrO TYypuCTOB U
anbMMHUCTOB.

HecmoTpsa Ha To, 4YTo B Anbnax faBuHbI Bbi3biBanu 60nbLloe KONMMYeCcTBO kaTacTpod, nuwb B 1933 r. Obina
co3gaHa nepBas CTauMoHapHas HaydyHo-uccriegoBaTenbCkas naBuHHas cTaHums B [aBoce. WHocTpaHHas
nutepatypa n3obunyeTt 60MbLINM KONMYECTBOM KHUI U CTaTeN, HO HanUCaHHbIX He cneunanucTamu.

OTeyecTBEHHbIE UCCNeOBATENM Hayanu M3yyaTb NaBuHbl B CBSA3M C OCBOEHWEM TFOPHbIX panoHoB Kaekasa,
Konbckoro nonyoctposa n Cubnpw.

Mocne Benukon OKTAOPbLCKOM COLMANMCTUYECKON PEBONIOLMM, B LENSX paspelleHus psaa TPaHCMOPTHBLIX
npo6nem, ObINn NoCcTaBnNeHbl UCCNEAOBaHMS, NOMOXMBLUME HA4Yano HOBOMY NMepuoay rnybGoKoro Hay4YHoro n3y4eHus
naBuH.

B 3agaum aToro wccnegoBaHWs BXOOUIU: KapTUPOBAHWME NaBWH, 3KCMEPUMEHTanbHble paboTbl, a Takke
opraHu3aums CTauMoHapHOro KPYrioroaMyYHOro NccrefoBaHus.

B cBs3u c Takum HanpaeneHumem paboT COBETCKME wccriegoBaTeny B M3YYEHUWM NaBUH UOYT COBEPLUEHHO
WHBIMW NYTSAMMU.

Mpn un3yyeHUn naBMHHOM ONACHOCTM OHU WUMEKT BO3MOXHOCTb MPUMEHATb COBPEMEHHbIE MeTOoAbl
reorpadouyeckux MUccrnegoBaHUN, Kak-To: POTOTEOLONUTHYIO U TaxeoOMETPUYECKYID CbeEMKU, adapooToChEMKY, a
Takke UMEKT B CBOEM PaCMOPSPKEHUN CTaLuVNOHAPHbIE NTAaBUHHBIE CTaHLUU.

M3bickaTenam npuxogmtcs 3uMon 4acto obcnefoBaTb Takue TEppUTOPUW, KOTOPbIE CYUTaKOTCH NPOCTO
HeLOCTYMHbIMK, NPOM3BOANTL OOCrNefoBaHWe COCTOSHWUS NaBWHOOMACHBLIX CKIOHOB HE3aBUCMMO OT CE30HHbIX U
NorodHbIX YCMOBUM BO BTOPYIO MOMOBMHY 3MMbl WU BECHOW, 4YTO, MO MOHATMAM anbfUHUCTOB, CUYUTaeTCcHd
HEBO3MOXHbIM.

CoBeTckme uccrnegopatenu moryt obobwarte maTepuman, cobpaHHbI B pasnnyHbiX U3nKo-reorpadmyeckmx
YCINOBMSAX, B TO BPEMS KaK MHOCTpaHHas nutepaTypa nutaeTcsa akTuieckuMm matepuanom, NoYepnHyTbIM rMaBHbIM
o6pa3oM Mpu M3yyYeHMn nageHvs nasuH B Anbnax. BonbLUIMHCTBO MHOCTPaHHbLIX paboT HaMMCaHO anbMUHUCTaMMU.
N3yyeHne naBuH 3a pybGexoMm yCKOMb3HYMNO OT BHUMaHWs reorpados.

Mepexoanm Tenepb K kpaTkomy 0630py MCTOPUMN U3yYeHUS NaBUH U AaAMM OLEHKY OCHOBHbIX paboT B 3TOM
obnacTw.

MMepBble ykasaHust B nutepatype Ha nageHve naBuvH Mbl HaxoguMM B coudmHeHuun [lonmbua «Bceoblyas
ncTopus», rae nogpobHo onuckiBaeTcs nepexoq Yepes Anbnbl Bock MaHHnbGana B 218 r. (0o H. 3.).

«lMpubnuxarncs 3axod Nnesds! (7 HOSA6ps) , U 8epUWUHBI AfbIl MOKPbLIBANUCH YK€ CHE20M...

Ha amom nymu oH (laHHubasn) He ecmpeydan bonee Hernpusmersed, 3a UCKIOYEHUEM pa3ge mex, Komopble
8pedunu emy maliHo; 0OHaKo, ecriedcmeue mpyOHocmeu rymu U CHeaa, OH romepsil oYmu CmMoJbKO e noded,
Kak U ripu no0beme Ha 20pbil...

Ho nuwb monbko oHU nodowniu K y3KoMy mecmy, o KOmopoMy He MO2/iu rpolmu HU C/IOHbI, HU 8bIOYHbIE
JKusomHbie, ubo 0bpbig, Kpymou u 00 mozo, 8ce2o cmaduu MosImopkl NMPOMSKeHUS, cmaJsl ewe Kpyde rnocrie rnogou
J1a8UHbI, - BOUCKO CHO8a yrasno Oyxom u mpernemarsio om cmpaxa» (1890, m. Ill, cmp. 52-54).

Monubun panee ykasbiBan Ha 4pesBbl4alkHO HeOGRaronpusiTHOE HannacToBaHWe CHera, Bbl3blBaBLUEMO
obsanbl. OH nucan:

«Obcmosimernibcmea CrioXKUMUCh Kak-mo OCOBEeHHO HEeObbIKHOBEHHO: Ha MpeXHul cHees, ocmasuwutics om
rpowioli 3uMbl, 8birasn 8 3mom 200y Hoabll» (1890, cmp. 55).

Mepexon Bonck NaHHMBana n BCTPEYEHHbIE UMW TPYOAHOCTU, Bbi3BaHHbIE flaBMHaAMU, OMMCaHbl Takke TUTom
Jluenem («PumMckas ncropusa ot ocHoBaHus ropoga»). OH nucarn:



«BouHbl ece euwe 6bInu yopydYeHbl CMOMbKUMU HecHacmusiMu, obpyliuswuMUcss Ha HUX, Kak elpye, K uX
yxacy, 8 Ho4Yb 3akama [1nesd (7 Hosibpsi) ebinan cHea...

Ho eom oHu dowiniu 0o ckanbl, 20e mpornuHKa ewe bornee cyxueanack, a Kpymu3Ha bbiria makou, Ymo Oaxe
BOUH Hasieake moJibKo nocsie dorneux ycunuli moe 6bl CrlycmumbCs, UensssiCb pykamu 3a Kycmbl U ebidarowjuecs
mam U CsIM KOPHU.

Ckana ama u paHbuwe, rno npupode ceoel, bbia Kpyma: mernepb xe, ecredcmeaue HedagHeao obeasia, oHa
obpbiganack omeecHoU cmeHoUl Ha arlybuHy mbicsyu, npubnusumernsHo, pymos» (1896, an. 35-36).

Mormbun n Tut JInBun ykasbiBaloT Takke, YTO ObIBanu criydam ObICTPOro BMEpP3aHUS MOAEN M XMBOTHbBIX B
TOMLLY NaBUHHOIO cHera. TuT JIuBumr nucan, YTo HUXKHUIA CrIOM NaBWHbI COCTOSAN U3 «ryLM NonypacTasaBLlero cHera...
YKvBOTHbIE Mogyac BOMBanu CBOM KOMbITa Jae B HWKHWM CIOW, OHW Torga naganu u, ycuneHHo pabortasi ko-
nbiTaMy, YTOOblI MOAHATLCHA, BOBCE €ro npobuBanu, Tak YTO MHOTMME M3 HUX OCTaBanuCb Ha MecTe, 3aBsA3lM B
TBEPOOM M HAackBO3b 06nefeHEBLUEM CHETY, KakK B KarnkaHey.

CtpaboH B «l"'eorpacuny npu onucaHumn Anbn coobLuaeT cneayoLlee:

«Kecapb Asaycm c riokopeHuem pa3bolHUKO8 COeOUHUIT 803MOXHOEe rposedeHue 0opoz, nomomy 4mo He
8e30e MOXHO Obirio odoremb rnpupody, ckasbl U 8bicovaluwiue CmeHbl, Mo 8o3ebiwaruuecss Had 0opozol, mo
repepesbigalowjue ee, mak 4Ymo ocmynuewulcs mobKO HeMHO20 nodeepeaemcs onacHocmu ynacme 8
6e300HHy0 rpornacms; 8 HEKOMOPbIX Mecmax 0opo2a mak y3Ka, 4mo rnewexo0bl U HernpuebI4YHbIU 8bIOYHbIU CKOM
rnodeepaaromcsi 20/1080KPYKEHUIO.

Bripoyem, mecmHble Xxumenu rnepeHocsim epy3bl CriokolHo. Kpome amux Heydobecme, euwe MeHee
omepamuMbi CKambI8aOWUECS C 20p 02POMHbIE MacChl 1ib0a, CriocobHbIE ONPOKUHYMb Uesioe obuwecmeso nymeuie-
CMBEHHUKOB8 U HU38EpPeHymMb UX 8 Jiexaujue eHu3y rponacmu. MHoxecmeo nedsiHbIX 1acmoe fiexum OOUH Ha
OpyaoMm, MoMmMoMy 4mo 3aMep3HysullUe C/I0U CHea2a CKy4Yueatomcs, rnpuyeM eepxHue gceada /ieeko omoesissiomcsi om
HUWXHUX, rpexdoe YeM cosepueHHO pacmasme 0m COJIHeYHbIX fyydel» (1879, kH. IV, en. 6, § 6, cmp. 207).

CtpaboH, no-BMauUMOMYy, yKasbiBaeT Ha MaBWHbI, KOTOPble BMNOCNEACTBMU MNOMYYUNM Ha3BaHWe MNnNacToBbIX
NaBuH.

Mpu onucanun Kaekasa oH (kH. XI, rm. 5, § 6, cTp. 516) ykasbiBaeT Ha HeOOCTYMHOCTb B 3UMHEE BpeMsi
BbICOKOrOpPHOMN €ro 4acTu.

Kpome Toro, oH onucbiBaeT KOHCTPYKLUMIO «KOLLEK» TOTO BPEMEHU, MPUMEHSABLUMXCH NPU NOAbEMAX MO CHEry U
negy. OH nuwerT:

«3UMOI0 20pHbIE BEPWUHLI HEOOCMYIHbLI, a@ J1emomM 1o0u 836uparomcss Ha HUX, MPUKPenuswu K Hozam
nodoweb! U3 bbiyeybell Koxxu, 0bumol e8030siMu, MOGOW8bl 3Mu WUPOKU, KaK lumaspbl, a nodesiabiearom ux padu
cHeeza u nib0a» (mam xe, cmp. 516).

B XVI B. naBuHbl nsobpaxanucbk B BUAE Najaromnx CHeXHblX wapos. Hanpumep, B kHure B.dnanra (1935,
CTp. 28) MpuBEL4EH PUCYHOK, HA KOTOpPOM M3o0b6pakeH umnepatop MakcumunuaH nop yrpo3ov nageHus NaBUHbI
(1517 r.). JlaBnHa 3gecb nokasaHa B BMAE HECKOSbKMX CHEXHbIX LUAPOB, NagaLmux CO CKIIOHa Ha nMnepartopa u ero
CBUTY.

Haxe B 1830 r. naBuHy Takke nsobpaxanu B Buae wapa. OTOT NTaBUHHBIN AP NOKa3aH Ha PUCYHKE, B3STOM
Hamu u3 kaurn B.®dnanra (puc. 1) (1935, ctp. 29).

Taknm obpasom, nepBoHayanbHO NPEeACTaBNANN NaBMHY CHEXHbIM LUAPOM, KOTOPbIA MO Mepe CKaTbiBaHUSA
yBENnYMBaeTCH B pa3mepax.

PaspywutenbHasa aesatenbHOCTb naBuH B LUBenuapumn nssectHa AaBHO, M OTAENbHbIE Criyvyaun KatacTpod,
BbI3BaHHbIX MaieHMeM naBuH, onncaHbl B netonucax. B.dngaiira (1935, ctp. 16) ykasbiBaeT, 4to B 1807 r. B ceneHum
CaH-AHTOHMEH Obino paspyweHo 34 3paHus, a B deBpane 1898 r. B ponuHe MoHTadoH 6bino 3aBaneHo 300
Yyenosek, paspyLueHo 119 nomos 1 692 xneBa.

B Poccuu naBuvHbI NPYBREKNTM BHUMaHWE CTPOUTENEN B CBA3M C OonbwMMW TPYOHOCTAMU 3UMHEN
akcnnyaTtauun BoeHHo-IpyauHckon goporu. N3BecTtHo, 4to B 1813 r. MOMKOBHUK ANyXTWUH NpeactasBun rnaBHOMY
OVpeKTopy NyTen coodLeHns reHepany [JeBonaHTy CBOW NPOEKT U3MeHeHus Tpaccel BoeHHo-Ipy3nHckon goporu ¢
nepexonom yepes xpebet no Nygomakapckomy un N'ygowaypckomy ywenbam (Macnakosel, 1862, ctp. 256). B 1836
r. Hayanacb paspaboTka kornecHoro nytu. MacnakoBeL, nucar, YTo NonbITKa U3MEHUTb Tpaccy BoeHHo-I py3nHckon
[0pOoru Bbi3biBanacb TeM, YTo:

«Hoebim nymem uepes bycravupckul nepeean (KeeHammckul) npednonazanock uzbexamb om 3UMHUX
3aearnos exez00Hoe rnpekpaujeHue coobujeHuli Ha cmapol BoeHHo-Ipy3uHckol dopoze yepe3 Kpecmosyro 2opy,
mexdy Kobu u batidaporo...

B okmsibpe 1847 e. 6bin daxe omkpbim 3umMHUl ripoe3d, bosiee yOobHbIlU 8 amo epems 200a, Yem Ha cmapou
BoeHHo-Ipy3uHckol dopoee: nocnedHsis, Mpoxods no y3komy batlidapckomy yuiernbro, exxe200H0 3aHOCUMCS] CHE20M
Ha 6onbuwyto ebicomy» (1862, cmp. 236).



Ho, HeCMOTpsi Ha M3MEHEHNE HanpaBneHUst AOPOrv, NaBUHbI NPOAOIKaNM NpepbIBaTh ABMKEHNE U Bbli3biBaTb
KaTacTpodbl.

Mpwn nocTtponke BoeHHo-OceTUHCKOM A0POrM NaBuHbI Takke co3aany odeHb MHOTO TPyOHOCTEN.

HauaTtaa B 1847 r. noctponka goporn vyepe3 PoKckui nepeBarn M3-3a OFPOMHbIX CHEXHbIX 3aBarioB Obina
npekpawieHa B 1854 r. BoeHHo-OceTuHckuin nyTb Gbin1 nepeHeceH Ha MamMnCcoHCKMIA nepeBan.

JlaBuHHYIO onacHocTb B 1862 r. MacnakoBey, oLeHuBan Tak:

«lymb u3 ApdoHa no Anasupckomy, Kaccapckomy, Hapckomy u 3akckomy yuwenbsim 0o PoKckoz2o rnepesarna
B803MOXeEH MOJIbLKO /1emoM, a 3umol rpoes3d npekpawaemcsi 60bWUMU CHe208bIMU 3aganamu, rnadarouwumu 8
Bakckom u Hapckom ywenbsx. Cambili xe rnepesasl HerpoxoOum 8 medeHue nsimu Mecsuyes no npuyuHe arnybokozo
CHeaa, CullbHbIX Memeriel, HeObbIKHOBEHHOU KPYMUS3HbI U 3a8asios.

Haxe paspabomarHHas 4Yacmb 0Oopoeau (Mex0Oy ykpernneHusmu [kasa u Poku), eedyuwjas Ha Pokckul
nepesar, npedcmassiiem HeHadexHoe COoobuweHUEe 80 B8CSIKOe 8peMst 200a Mo MPUYUHE CHE208bIX U 3eMIISHbIX
obearos...» (1862, cmp. 260).

M3yyeHrne naBWH cneuvanucTtamm Hadanocb CpaBHUTENbHO HedaBHo. B Poccum B 1855 1. pycckum
nHxxeHepom B.CtaTKOBCKMM Oblna coctaBneHa nepeasi kapTa naBHoro Kaekasckoro xpebTta B pavioHe KpectoBoro
nepeeana ¢ ykasaHMem MecTopacnosioKeHUS NaBuH.

B atu rogbl B Poccuu BO3HMKNa Mbicnb 06 obecneveHnn kpyrnorogmyHoro 6ecnepebonHoro coobLeHnst no
BoeHHo-Ipy3nHCcKon gopore, Tak kak CHEXHble 3aBasibl Aeranu HEBO3MOXHbIM MPOe3/ No HEN 3UMON.

Puc 1. sobpaxkeHue nasuHbi 8 1830 a. (u3 kHuau B.®nstiea)

Moatomy B 1855 r. B.CTaTKOBCKMIA BMepBblEe BbIABMHYI MPOEKT TOHHEnNs nof KpecToBbiM nepeBanom, npoussen
M3bICKaHWUA U COCTaBWIT KapTy pacnpeeneHus naeBuH. Ha 3TOM kapTe nokasaHbl NaBWHbI MU MMEETCH OMucaHue,
XapaKkTepusyiollee CpaBHUTENbHYIO NMaBMHOOMNACHOCTb OTAENbHbIX YacTen BoeHHo-IpyauHckon goporn. B atun xe
rogbl CTaTKOBCKMI BCTYNWI B CMOP C PSAOM MHOCTPaHHbIX CNeumManmcToB 0 4ONYCTUMOW BbICOTE OTKPbLITOM Tpaccehl
XenesHown goporn Ha KaBkasde, Ha OCHOBE (PaKTUYECKMX AaHHbIX CTPEMMIICS OonpenenuTb BO3MOXHYH BbICOTY
OTMETOK MopTarnoB TOHHenen. B To Bpems OH He Halwen noggepXXku cpeau cneunanqcToB, Tak Kak He pacnonaran
elle AOCTaTOYHbIM MaTepuanom O CHEXHONMaBUHHOM pexnme bonblioro Kaekasa. Beuay 60mbLLION BaXXHOCTN TOYKM
3peHns CTaTKOBCKOro Mbl BblAensiem aTOT BONPOC B 0cobbin pasaen: « HenpumMeHMOCTb anbnUnCcKMx CTaH4apToB B
N3y4YeHUN CHEXHOMNaBWHHOrO pexvma KaBkaza». HebGesblHTEpecHO OTMEeTWUTb, YTO, XOTS Havano anbnMHu3Ma B
3anagHon EBpone otHocAT Kk XIX B., Hayano u3yyeHus M KapTUpoBaHUA NasBuH B Anbnax oTHocutcsa k 1880 r.
3enurMaH nuwert:



«Xoms 6 1850 e. 6pames LLinazuHmeelim 8 ¢husuydeckoli eeoepachuu Anbr nocesmursiu HeECKOMbLKO cmpaHul,
CHeXHbIM 0bgasnaM - repsbll Yernoeek, Komopbil ucyeprnbigarouwe udyqusn amom eonpoc, bbin weeliyapely dokmop
Koau, Ha4aswuti 8 1880 e. ceou uccnedosaHus...» (1936, cmp. 286).

Koauy npunucebiBaloT npuvopuTeT B COCTaBneHWM nepBol naBuHHOW kKapTbl. Kapta B.CrtaTtkoBckoro He
YNOMWHAETCH MHOCTPaHHbLIMKU UccneaoBaTensaMu.

Mpobnema HeobxoaumocTn becnepeborHon cBA3n Yepes NaBHbIN KaBkasckuin xpebeT Bbi3biBaeT B Poccum B
80-x rogax >xuBenwee obCcyxaeHWe ycrnoBu 3MMHEN 3Kcniyatauum gopor Ha KaBkase, B CBA3M C YEM pycckue
NHXXeHepbl NpeanpuHUMaroT psg o6cnegoBaHui, CBA3aHHbIX C 3TUM BOMPOCOM.

B 1887 r. B Tucbnnce Obina nspaHa cogepxartenbHas pabota b.CtatkoBckoro «O npuunHax NponCXOoXaeHUs
Kasbekckoro 3aBana», rge b.CtatkoBckuii gokasbiBaeT, YTo Kasbekckmii 3aBan siBnsieTcs cBOeobpasHbIM BOOHO-
negsaHeiM cenem. B aTon paboTte aBTOp MPMBOOUT MHTEPECHbIE CIlyYyan BO3HMKHOBEHMSI BO3OYLUHOW BOJSIHbI MpU
nageHun Kasbekckoro 3aBana.

Bb.CtaTkoBckui nucan:

«YpaeaH, coriymcmeyowuli dsuxeHuto 3asana 1832 2., cocmaensem sgneHue Hepedkoe 8 2opax, U
onucaHue e20 HUCKOJTbKO He rpeyeesiudeHo.

Omum xe ypazaHom yacoeol y 6riokzaysa, Haxoduswezocs 8 yujenbe Tepeka, bbin copsaH ¢ Mecma u
ombpoweH Ha paccmosiHue 20 caxeHel» (1887, cmp. 14).

N3 atux u apyrmx crnyyaeB Mbl MOxeMm, B npotuBoBec LiummepmaHny (1936), coenaTb BbiBOA, YTO
BO3HMKHOBEHME BO3AYLIHbIX BOJSIH HE CBA3aHO C MageHMeM TOMbKO CyXuxX JlaBuMH, T. €. CO CBOWCTBOM
HM3BepratLLlerocs marepvana.

Mocne Kasbekckoro 3aBana B 1832 r. 3a MECTOM €ro 3apoXgeHus Oblo YCTAHOBMEHO MOCTOsIHHOE
HabntogeHuwe. B 1861 r. ero obecnenoBan akag. Abux, a ¢ 1862 r. exxerogHo npeanpuHNUManuch aKCneguumMm B pamoH
3apoxgeHus obsana, Oblnn CHATLI kapThl B MacwTabe 50 caxeH B Alonme.

B pesynbTtate atux pabot B 1884 r. 6bina usgaHa kHura « C60pHUK cBeAeHU O 3aBanax, ynasLUMX C ropbl
Kasbeka ¢ 1776 no 1878 r. Ha BoeHHO-I py3nHCKyto opory».

B 1893 r. B Tudnuce 6bin nagaH nepeeofd C Hemeukoro kHurk d.Jlangonbta «OpHble MOTOKW, CHEXHbIe
NaBUWHbI, KAMEHHbIE OCbINUY. JlaBMHaM B 3TOW KHUre MOCBSLLEHbl 22 cTpaHuubl. ABTOP yKasblBaeT Ha paspylUeHus,
NpuUYMHSEMbIE TNaBUHaMW CTPOEHWSAM W Jlecam, W, KpoMe Toro, obpawaeT BHUMaHME Ha HeobxoaMMocTb
obcnegoBaHusa 6acceriHoB, rae 3apoXaarTcs NaBuHBI.

B 1903 r. 3a rpaHuuen Beiwna pabota E. Wybepta «3awmrta xenesHbiX OOPOr OT CHEXHbIX 3aHOCOB U
NaBuUH».

B aToi paboTe oueHMBalOTCS JOCTOMHCTBA Pa3NNYHbIX COOPYXXEHWUIA, NPUMeEHSeMbIX Anst 6opbbbl C NaBUHaMm.

Khura LWy6epTta sBnseTca nepBon B CepyMM WHOCTPAHHBIX KHUF, MOCBSLIEHHbIX 6opbbe C naBuvHamMu U
onucbiBalWmMX paboTy oTAenbHbIX CoopyXeHun. OgHako aTa Cepus KHUI XapakTepusyeTcsl MOSfHbIM OTCYTCTBMEM
CBeQEeHMN 0 MeTodax UccrnenoBaHns NaBuH 1 0 hopMynax pacyeToB NPOTUBONABUHHBIX COOPYXKEHWUN.

B Hauvane XX ctonetusi nosiBNsieTCs HEMano KHUM AN anbiMHUCTOB W FbDKHMKOB, MPUYEM 3TU KHUMM
BblAEpXanu Ha MNPOTSKEHUW psiga OEeCATUNEeTUn Heckonbko uagaHun. K Takum kHuram oTHocaTcsa: «OnacHocTb
Anbn» - E.3urmonam, «J1bbkHbid cnopT» - Pudapacona, «Xoapba Ha nbbkax» - Pukmepca, «J1laBuHbl» - ®nsra n gp.
ABTOpPbI 9TUX MONYNSPHbLIX KHUI OENATCS CBOUM OMbITOM W [AlOT NOSie3Hble COBETbl OTMNPaBMsSoOWUMCS 3UMOK B
ropbl. Cogep)xaHne 3TUX KHUT BUOHO U3 caMuX Ha3BaHWU. TakoBa, Hanpumep, kHura dnsira, Bobilweawas B 1935 r. n
npegcTtaensowas cobor cBoero poaa CBOAKY anbNMHUCTCKOW NUTepaTypbl, Ha3biBaeTca oHa «JlaBuHbl. [Npukntoyve-
HWSI U OMbIT, CIyYan U3 XXU3HWU U HACTaBMNEHMUSY.

B 1912 r. B Poccum coctaensoT KapThl KaBkasa, Ha KOTOpblE HAHOCAT CHEXHbIE NaBWHbI, OOHAPY>XEHHbIE Kak
B 1890-1891, Taku B 1912 1.

C 1910 no 1920 r. B MHOCTpPaHHOW NuTepaTtype, KpOMe OTAESbHbIX COOOLLEHUI B rasetax W XypHarnax o
KaTtacTtpodax B ropax, HoBbix paboT no naBuHam He nosBunocb. OcobeHHO Gonblune kaTacTpodbl NPOU3OLLNK B
Anbnax B nepvoA nepson MMpoBoW BonHbI. Hanprumep, B Tak HasbiBaembl «HepHbln yeTBepr» (16 gekabps 1916 r.)
Ha OOHOM NULLb aBCTPUNCKOW CTOPOHe Anbnuickoro ppoHTa nornbno 6 Teic. conagart (Pnaur, «J1laBuHbi», 1935, cTp.
24). 3a Bclo e BOWHY BCreACcTBME NageHus nasuH normbno okono 60 Teic. conaart.

Maynbke B XypHane «lopoBocxoanTeney» nucarn:

«Mbl nomepsinu 8 Muposylo 80UHY Ha anbrulcKux eepuwiuHax Ha 0beux cmopoHax (o pPasIUYHbIM
nodcyemam) om 30 do 60 mbic. nrodeli U3-3a 51a8uH.

lpasunbHee nocrnedHee HYuco, makK Kak mosibko Ha 00Hol eope [Nactobuo 6 00Hy 3uMy nuuWb U3-3a f1la8uH U
obmep3saHus noeubno 8 meic. yenosek» (1932, a, cmp. 332).

Mocne nepsori MupoBor BoMHbI (1921) 3a rpaHuuen nosaesnsieTcs kHura ApHonbaa JIyHH «JIbbDKHBIM cnopT B
Anbnax», 3HauYMTENbHas 4YacTb KOTOPOM MOCBSALWEHA ONWCaHWKO IaBuH. BblIABUMHYTOE aBTOPOM 3TOWM KHUMU
MosiIoXXeHNe O TOM, YTO BO BTOPOW MOJSIOBMHE 3MMbl OCHOBHAs HMKeNexallasi NoOBepPXHOCTb CHEra HaunHaeT urpatb
BCE MEHbLUYI ponb B Npobrneme naBuH, HEBEPHO W BbI3bIBAET C HALLEN CTOPOHbI pe3kne Bo3pakeHus. B HuxHen



MOBEPXHOCTM CHEXHOM Tonwm (0 4yemM OyAeT cKa3aHO HWXKe), MO Mepe «CTapeHusi CHeray», BO3HMKAeT 0cobbin
FOPU30HT paspbIXIIEHNsI, BCIIEACTBME YEro U NMPOMCXOAMUT COCKarb3biBaHWE BEPXHEW TOSLLM CHera.

B 1924 r. (a) B «M3BecTusax Mapwxckon AkageMumn Hayk» nosiBunach ctatbs AHape Annukca «[lMpegckasanue
naBuH» (cTp. 1831-1833). ABTOp MbiTaeTcs B HEW YCTaHOBUTb B3aMMOCBSI3b, C OLHOW CTOPOHbI, MEXOy XOAOM
TemnepaTtypbl U PEXMMOM OCadKoB, a C APYron - nageHuem naeuH. OTMeuas, 4YTO Henb3s TOYHO MpeackasaTb
MOMEHT MageHusi naBuHbl, ANMMKC YyKasblBaeT Ha BO3MOXHOCTb OMNPenenaTb IUWb Bpemsi HacTynreHus
KKPUTUYECKNX NEPUOLOBY.

PaboTta Annukca UnncTpupoBaHa KpMBbIMY COMOCTAaBEHNsI XO4a TemnepaTypbl, 0CaAKOB U NafeHnsi NaBuH,
HO Ha 3TUX KPMBbIX COMOCTABIAOTCS HECPABHUMbIE BELLW: CPEAHEMECSYHbIE OCaAKM U AaThl NaAEHUS NaBuH.

Annvkc Takke npegnaran obpabaTbiBaTb METEOpPOsiorMdeckme [[aHHble B TEeYeHMe MHOMMX 1eT WU,
COMOCTaBMsAS UX C AaTtaMu NafeHus NaBuH, BbipaboTaTb Tabnuubl NpeaynpexaeHns HacTyNNeHns «KpUTUYECKMX
neprMogoB» B 3aBMCMMOCTM OT NOFOAHbIX YCIOBUMN.

B 1924 r. (6) Annmkc NoOMecTun B aMepukaHckoMm xypHarne «[Ieorpaguyeckoe o603peHune» paboty «JlaBuHbI»,
crneynanbHO NpegHa3Ha4YeHHyo, Kak ykasaHo B NpeaucrnoBuun, A reorpados.

Annukc genaet NonbITKY CO34aTh HOBYHO Knaccudukaumio nasuH. Tak, OH NULWEeT:

«B omHoweHuu cocmosiHusi cHeea s ombpocun OeneHue [laynbke-3ueMOHOU, XOms OHO s6rissemcs 8
Hacmosiwee 8pemsi eOUHCMBEHHbIM MpPedrioXeHUeM 8 3moM HarpasnieHuu. Bo3pacm cHeea daem yka3aHusi
mOsIbKO Ha e20 MII0MHOCMb, HO HE Ha €20 xapakmep» (cmp. 525 -526).

BbigeneHHoe Hamm 3ameyaHme Annukca 3ByYuT SOBOMbLHO CTPaHHO, MO0 C yBENUYEHNEM BO3pacTa CHera, Kak
N3BECTHO, MEHSAETCS €ro xapakTep 1 CBONCTBA.

B 1926 r. nosiBunack ctatba [Naynbke «OnacHOCTb OT NTaBWH, MX BO3HUKHOBEHUE U CNOCOObI n30exaHus».

Maynbke, ucxoga n3 CBOMCTB CHera, pasgensdeT ero Ha ABa KpynHblX Tuna: 1) HOBbIN CHEr, 2) CTapblil CHer.
HoBbIN CHer OH AenuT B CBOIO o4Yepedb Ha: NbINeBoW, MyYHUCTbLIN, KPUCTanMYEeCKUin, CHer- u3Mopo3b, YNNOTHEHHbIN
BETPOM, OoceBLUMIA. B aTON knaccudmkaumm cmellaHbl ABa pasnuyHbIX NPUHLMNA AefNeHns: C OOHOW CTOPOHbI, aBTOP
XoTen Aatb Knaccudukaumio, OCHOBaHHYK Ha (hopme KpucTanmnoB (MbleBOW, MyYHUCTbIN), a 3aTeM, - C Apyron,
BBOAUT NOHATUS, CBA3AHHbIE C COBEPLUEHHO UHBIM MPUHLMNOM pasgeneHus (YnnoTHEeHHbIW, OCEBLUMA N T. A.).

Kak n MHorne ppyrve 3apybexHble aBTopbl, [laynbke orpaHvyMBaEeT NAaBMHOOMACHOCTbL CKIOHOB KPYTWM3HOM
20-24°, Tak KaK OH CYMTaeT, YTO MpU MONOrMX CKIoHax (MeHble 20-24°) cHer B obuieM He cOoBuraeTcs M He
obpasyeT naBuH.

Maynbke cooOwaeT psg cBefeHWud Ans anblMHUCTOB W NIBDKHUKOB MO MEPECEYEHU0 NTaBMHOOMACHbIX
CKITOHOB, @ Takke yka3blBaeT Ha CBA3b Mexay Moponornyeckumm TunaMmm SOSIMH 1 TaBUHOOMACHOCTHIO.

OTta yacTb paboTbl M3noxeHa B (HOPME, XapaKTepHOW ANs CMPaBOYHMKOB anbMMHUCTOB, - OAOTCH PUCYHKM,
conpoBoXaaeMble COBETaMu U yka3aHuaMu, rae n kak 6esonacHee ABuratbCsl.

AscTpunckmn nbbkHWK M.34apckuin, MHOrO NyTeLleCcTBOBaBLUUIA 3UMOW B ropax, onybnukosan B 1929 r. kHury
«CBefeHnsa K U3y4yeHMo NasBuH». JTa NOMYyNSPHO M3MNOXeHHas pabota 6bina npegHasHayeHa AN NbDKHUKOB U
anbnNMHUCTOB.

B 1930 r. nosiBunacb kHura B.BenbueHbaxa «WccnepoBaHnve cTpaturpadmy CHEXHBIX OTIIOXKEHUA 1
MexaHuKa OBWXKEHUSI CHeray.

ABTOp ykasblBaeT Ha HeoOXOAMMOCTb U3ydeHus cTpaTurpadum cHera, pa3bupaeT 3HaveHue norpebGeHHbIX
KOpPOK M FOPU3OHTOB CMayuMBaHUSA B TOSLLE CHera, BCNeACTBME Yero NPOVMCXOAUT COCKanb3bIBaHWE BblLLENeXallnx
Tonw,. [na gokasaTenbCcTBa ABWXKEHUS BOAbl B ToMuwe cHera BenbueHbax npoBoaun psag OnbiTOB, OKpalLMBasi aHu-
NIMHOBBLIMUW Kpackamu Tarble BoApbl.

3HauuTenbHas 4acTb paboTbl BenbueHbuxa MocBsilLieHa BO3HUKHOBEHMIO CHEXHbIX KapHUM30B (KO3bIPbKOB).
MexaHnam nx pocta OH pasbupaeT C y4eTOM aldpoaUHaMUYECKMX 3aKOHOB, cTpaTturpacum kapHu3oB u hOopMbl
rpebHen ropHbix xpebToB. BenbueHbax paeT TakkKe yKasaHMs Ha NPUHUMNBL pacdeTa MPOTMBOMABUHHBLIX
COOpPYXEHUI, KpaTKO Nepeyvmcnasi cnocobbl 3aLWmThl OT NTAaBUH NyTen COOOLLEHUS N MOCTPOEK.

B 1932 r. B CoBetckom Cotoze nosiBunacb mssectHasa kHura [.H.YumpsuHckoro « CHer n cHerosagepxaHue,
npeacraensoLwas cobon cBogHy paboTy Mo CHery 1 CBA3aHHbIMK C HUM siBNeHuamn. B aTton paboTe npusoguTtcs
OrPOMHbIN haKTUYECKUI MaTepuan, COOpaHHbIN PYCCKUMN yHEHbBIMMU.

Wccneposatenb naBvH HangeT B HEW MHOMO MHTEPECHbLIX MaTepuarioB Mo TEMMepaTypHOMY pexumy B
CHEXHOM MOKPOBE, npoLieccy obpa3oBaHns HacTa U pupHU3aLUmm.

B 1932 r. Ha KaBkase HauuHalTCA CTauMoHapHble paboTbl MO MCCMEAOBAHWIO NaBuH. OTU MCCregoBaHus
NpoBOAWNNMCE 3aKaBKa3CKMM WMHCTUTYTOM COOpPYXEHUM (BnocneactBum TOUNMMCCKMM MHCTUTYTOM WCKYCCTBEHHbIX
COOpyXeHWUit)'. Pe3ynbTaToM VX ABUNCS Psif KanuTarbHbIX TPYJOB MO CHEXHbIM 06Banam.

PaboTHukam 3akaBKa3CKOro MHCTUTYTa COOPYXKEHWI NPUXOAMIOCH Co3AaBaTb COOCTBEHHYO METOAMUKY, MATK
CaMOCTOATENbHBIMU NYTAMW, TaK Kak BCA OOLWIMpHas anbMMHUCTCKasi MHOCTpPaHHasa nutepatypa Mo faBuHaMm He
COOEPXUT pacyeTHbIX OpPMyNn W yKasaHW Ha MeTodbl WCCNedoBaHWs CHera; eAVHCTBEHHas e KHura
B.BenbueHbaxa HegocTaTouHa ANs LUMPOKON NOCTAHOBKU TakmMx pabor.

PabotHukn wuHctutyta ([.I.CaatuysH, A .lodbd, .d.OtTeH m AUmk) Bnepsble paspabatbiBaloT
TeopeTuyeckne OCHOBbl ANA pacyeTa NPOTUBONABUHHBIX COOPYXEHWW, UTO ObINI0 OCHOBHbIM COAEPXaHUeM MuX
paboTbl.

M3BecTHO, YTO MPOTUBONIABMHHBIE COOPYXEHUS 3a rpaHULEn BO3BOAMNMCL 0e3 HeobxoaAuMbIX pacHeTHbIX
dopmyn, 1 N1Lb B NPOLIECCe 3KCMyaTaumm OHN AOCTPauBanmchb 1 YyCUNMBanuch.



B anpene 1932 r. B TebepanHckom panoHe 6bino Bnepsble NpoBeAeHo nccriegoBaHue nasuH K. TyMHCKMM,
KOTOpbI B COCTaBe akcneanumm MIHCTUTyTa KypopTonorun obcnegosan naBMHOONACHOCTb AOMNH.

3a rpanuuen B 1932 r. B xxypHane «['opoBocxogutenby Oblnin HanevaTaHbl Tpu cTatbu B.MNaynbke.

B atux ctaTbsax [Naynbke ykasbiBaeT Ha TO, 4YTO 0Bbl4HAs nabopaTopusi HenpurogHa Ans U3yyYeHus cHera u
obpasoBaHMsa KapHU30B, M No3aToMy obpasoBaHue WX OH Habmwpan B «npupogHon nabopatopum» - B Kapax
LsapuBanbga n Anbn.

Mockonbky B MHOCTpaHHOM nuTepatype lMaynbke cuMtaeTcss HanbonbLWMM aBTOPMTETOM MO CHEry M NaBuHaM,
Mbl NPYBOAMM €ro CrioBa O COCTOSIHUM TEopuUM NaBMHOODOpa3oBaHNs B MOMEHT onybrmkoBaHusa aTux ctaten B 1932
r..

«B anbnutickoli numepamype MOXHO 04eHb pedKo Halimu yKasaHUsl Ha rnpuYuHbl 603HUKHOBEHUS anbhulicCKuX
onacHocmeli u makxe pedku coobuweHuss 0 HabmodeHusiX anbnuHUCMOo8 Had CHe2oM U Had 8cemM, Ymo C HUM
cesizaHo» (cmp. 333).

Maynbke obpallaeT BHMMaHMe Ha CBOWCTBA CHeEra W Ha 3Ha4yeHue B NaBMHOOOPA30BaHMM HACTOBLIX KOPOK
pasnUYHOro TMNa HanmacToBaHWA CHera U Ha BO3HUKHOBEHME rOPU30HTa BOAHOW CMAa3Kuy, Bbl3bIiBAOLLIErO JTaBUHbI.

B nepBon cratbe «WM3 moel npupogHon nabopaTtopum No M3yYeHUIO CHera v naBuH» Oblna onybnukoBaHa
KOHCTPYKLUNSI CHexXHoro Oypa, Ho B.lMaynbke He ykasan KOHCTPYKUMW HWXKHERN, CaMoW rNaBHOW, ero 4actu, BBUOY
yero nepsble 06pasLUbl caenaHHbIX Hamu BypoB MsnKM KOMOHKY cHera. Jluwb nocne paspaboTkM Hamu coOCTBEHHOM
KOHCTPYKLUMM HWXKHEN 4Yactu Oypa ydanocb MOCTpouTb Oypbl, Oepylime KOMOHKM CHera MOLHOCTb 2-3 M 0e3
HapyLUEHWS ero CTPYKTYpbl.

B aton e ctaTbe Naynbke nuwer:

«/[pyeoe esaxHoe ykasaHue 6binio cOenaHo Onsi HabrirodeHUs1 UsMeHeHUl, Komopbkle npemepresaem cHea
CHU3y dosepxy. dmom npouyecc 6bin G0 cux rop Heu3eecmeH, u 1 Mogy OoKa3amb €20, MOCKOJIbKY 3mo umeem
B8aXKHOE Hay4yHOe U Mpakmu4yeckoe 3HadeHue. Omom rnpoyecc 0b6ycriosrieH, 04e8UOHO, MeM, YMmO U3 HUXHUX
20pPU30HMO8 CHEe2a 8 CHEXHbIe Macchl MPOHUKaOm 800HbIe napbl. CHEXHble MaccChl oxsiaxdarom 3mom 8005HOU
nap, U 8 30He e20 oxnaxOeHus npoucxodum nepexkpucmarsnnu3ayuoHHbIU Mpoyecc, Komopkll npueodum K
co30aHur Kpucmaiinoes anybuHHozo uHes» (1932, a, cmp. 334).

Maynbke OWMOOYHO CUMTAET, YTO TNYOWMHHBIA MHEW [OOMKEH pasBMBATLCS MPU HaNMMYUM MOMOXUTENBHBLIX
Temnepartyp, Bbi3blBalOLUX TassHNE U NPUTOK BOAbI.
OH ykasbIBaeT:

«bozambili npumok 800kl, 3ariofIHeHUEe MycmbiX MpPOcmpaHcme 8 CcHeay B00sHbIMU rfapamu co3darom
rpednochIniKu K MeANIEHHOMY pa3gumuro Kpucmaisinoe aybuHHo20 uHes» (1932, a. cmp. 334).

B cratbe nog HasBaHuem «JlaBUHbI, WX BO3HWKHOBEHWE W onacHocTu» (1932) aBTOp BCKpbIBaeT
3aKOHOMEPHOCTH, KOTOpble CNOCOBCTBYIOT 06pa3oBaHMI0 NaBuH. YKasbiBasi, YTO CBOMCTBA CHEra B NepByl0 ovepeab
06yCnoBNMBalT U TUMbI NaBuWH, [aynbke NPUMEHSAET UX Kak NPUHUMN noapasgeneHns, «4aHHbIN Npupoaon».

Ha atom ocHoBaHuu Naynbke paspabaTtbiBaeT CBO knaccudukaumio nasuH. B 3akniodeHue Mayneke gaet
yKasaHus Ans nepeasukeHus anbnNMHUCTOB 3MMOW B ropax, pekoMeHAyeT cnacaTenbHble CpeacTBa v npepnaraet
MeToZAbl U MporpaMmMy nccnefoBaHusi TaBMHOObpa3oBaHUst, KOTOPbIE JOJKHBI NPOBOANTL anbMMHUCTI.

B 1932 r. 3a rpaHuuen nosensietca kHura O.lepTene u P.BuHTep «[OpHble MOTOKM U MPOTMBOMABUHHbIE
COOPY>XEHWsI», B KOTOPOW OMUCBLIBAETCH KOHCTPYKLMS CYLLECTBYOLLUX coopyxeHuni. OgHako pacyeTHble (oopMysbl B
Hel He MpUBOLATCA.

B nepunog ¢ 1934 no 1938 r. B nHocTpaHHon nutepaType (rnmaBHbIM 0Opa3oM B XypHane LlBeriuapckoro
anbnunckoro knyba) nosBnseTcs pag ctaTen, aBTOPbl KOTOPbIX NbITAIOTCA OOBACHUTE MPOUCXOXKAEHNE BO3AYLUHbIX
BOJIH, BO3HMKAWOLWIMX MNpUM NageHun CHeXHbIXx obBanoB. B 3Tux cratbax coobuwatoTcs dakTel HeobblvanHom
paspyLlnUTENbHON CUMbl BO3AYLUHbIX BOJSH; MOYTM KaXKAbl aBTOP BbIABUraeT CBOK TEOPUIO MPUPOAbI BO3OYLUHOW
BOnNHbI. TakoBbl paboTbl P Kamnenna (1934), I'.NMeHeHa (1934), Liummepmana (1935), B.dnsaira (1935).

OTcyTCcTBME IKCNEepUMEHTanbHbIX paboT B 06nact M3ydeHus npupoAbl BO3AYLWHOW BOMHbLI, a Takke
CpaBHUTENBLHO Manbl (pakTU4EeCKMn MaTepuarn, KOTOpbIM pacrnonarann HeKoTopble M3 3TUX aBTOPOB (Hanpumep
Kamnenn, Lilummepman), cnoco6cTBoBanu nogyac BO3HMKHOBEHMIO ManoybeanTenbHbIX TEOPUNA.

B 1935 r. nossnsaetca cratba ®.llepenuHa «CHerosawmtHas 3acTpoika Ha danbayme», MOCBsLLEHHasi
NCTOPUM MPOEKTUPOBaAHUSA M CTPOUTENbCTBA MPOTUBOMABUMHHBIX COOPYXEHWUA Yy HOXKHOro nopTana Jletubeprckon
)KEne3Hon Joporu, okomno ctaHumm NonneHwTenH (Lesenuapus).

B 1935 r. BbIxoguT Takke kHura Banbtepa Onsinra «JlaBuHbl. [pUKNIOYEHNST U OMbIT, CAyYau W3 XXU3HU U
HacTaBneHns».

dnanr npuBoaAnNT KNaccuduKkaumio NaBuH, pasgenss ux No COCTOSHUIO CHera Ha ABe KpyMHble Kateropuu -
CyxXue 1N MOKpble, a 3aTeM BblAenss TUMbl BHYTPWU 3TMX nogpasgeneHui. MNpu aTom aBTOp CHavyana paccMmaTtpusaeT
naBuWHbI NO TUMY cHera (NMOpOXoBUAHbIE, NblfieobpasHble), 3aTeM KnaccuduumupyeT YacTb U3 HUX NO NPU3HaKy yaapa
(yoapswowme). 3ta knaccudurkaums He MeeT 0O4HOro onpeaeneHHoro, nocrneaoBaTeNbHO NPOBEAEHHOrO NpUHLUMNA,
n noatomy B rpade «Tunbl NaBWH» MOXHO BCTPETUTb MaBWHbI, BblAENEHHbIE MO CTPYKTYpe CHera, cTeneHu
BNaroHacbILLEeHHOCTN 1 Aaxe no TUNYy ABUXKEHUS OTHOCUTENbHO FPYHTA.



B 1933 r. npn ocBoeHun GoraTcTtB XUOBMHCKOTO rOPHOrO MaccuBa CTPOUTENU CTOMKHYNUCb C flaBUHaMM,
KOTOpble BbI3BanM MHOMO 3aTpygHeHun. CuctemaTnyeckne HabnogeHus BEnUCb CHavana CHEXHOW criyxoon
Kuposckon xenesHon goporn (M.AHncumoB), a 3atem B 1936 r. Gbinia opraHn3oBaHa CHEXHO-MeTeoporiormdeckast
cnyxba kombrnHaTa «AnatuT» U ropHonaeuHHas ctaHums «HOkcnopy». K ee paboTtam Obinm npuereYeHbl paboTHUKM
TOMIMCCKOro MHCTUTYTa UCKYCCTBEHHBbIX coopyxeHu. Oba konnektmea (M.K.3eneHon, B.MN.My3aHoB, I.®.OTTeH, A.
Mopd, A.B.Monouynukos, H.J1.Xepysumosa, B.llapkos, 3.C.CemeHTtoBckas, [1.d.CemepoB) Hadanu
camocToATenNbHO paspabaTtbiBaTh BOMPOCHI pacdeTa, KOHCTPYMPOBaHMSA NPOTUBOSIABUHHBIX COOPYXEHU, Npubopos
ONS U3y4eHUs NaBuH U MeTOO0B UX uccrnenoBaHus. CocTosiHME xe paboThbl MO N3YYEHMIO NABMH 3a rPaHuLIEN faxe
B 1936 r. nyywe Bcero MoryT unnioctpupoBaTtb cnosa akad. A.E.®epcmaHa, BosBpatuBweroca B 1936 r. u3
LBeriuapun, Kyaa oH e3gun crneumnansHO 411 03HAKOMIIEHUSI C MOCTAaHOBKOW U3YYEHWUsI NaBUH U MeTogamu 6opbObI
¢ Humn. Akag. A.E.depcmaH rosopun:

«Hueane (Qupekmop nasuHHOU cmaHuyuu 8 [Jagoce) makxe cHumaem, 4mo O JlaguHax 8Ce-maku euwie 04YeHb
marso 3Harom, eedymcsi mosibKo KycmapHble pabombi U 4mo me Kadpbl, KOmopbie y Heao pabomarom, ckopee
y4yamcsi».

CoBeTckue nccnegosateny obpatunu ocoboe BHMMaHME Ha CO3daHue METOOMKN U3YYEHUs CHera v NaBuH U
pa3paboTku NMpM3HAKOB HACTYNMEHNa nepmuoga naBuHHOM onacHocTu. B 1935 r. B «MeTeoponormyeckom BECTHUKE»
M.AHncmumoB B ctatbe «CHexHble obBanbl Ha HedennHoson BeTke» (cTp. 40-41) onncbiBan HeKoTopble obBanbl 1
XapakTepusoBan norogHble yCrnosus, npeillecTByolme nageHuio obsanos.

3a rpaHuuen B 1936 r. 6bina onybnukoBaHa kHura lMecca «O NPOTMBOMABUHHBLIX 3aCTPOMKax», B KOTOPON
aBTOP NULIET 0 paboTe CyLLECTBYHOLLMX NPOTUBOMABUHHBLIX COOPYXXEHWN.

B 1936 r. UnmmepmaH, anpektop BepHuHCcKon xenesHon aoporu, nomectun B «Llsenuapckon cTpouTensHOM
raszete» cratbto «O naBuHax» (CcTp. 284-286), roe OH pasBMBaeT TEOPUD BO3HUKHOBEHMUSI BO3AYLUIHOW BOMHbI,
yTBEpXaasi, YTO BO34yLUHAs BOJSIHA BO3HMKAET NULLb NpU obBanax cyxoro cHera.

B 1936 r. B AHrnum Bbiwna kHura 3enurmaHa « CTPpyKTypa CHera u NnbbKHble Mons», npegHasHavYeHHast ans
anbMMHUCTOB-NBPKHNKOB. KHura coctout n3 Tpex yvacten: 1. CTpykTypa CHera n ero BUOOW3MEHEHWs, 30510Bble
dopMbl CHera M kKapHusbl. 2. [NpuumHbl nageHus obeanoB. 3. Knaccudwukaumss nNaBUH U NPaKTUYECKME COBETbI
NBBKHUKaM.

PaboTta npencraensetT cobon OOLIMPHYHO CBOAKY, B KOTOPOMW WM3NOXEHbl Takke pesynbTaTbl HabMaeHun,
NpoBeAEHHbIX CaMUM aBTOPOM.

B 1936 r. B CoBetckom Cotose Bbiwna kHura .[.CaaTtusaHa «CHer u cHexHble obBanbi». XoTs paboTta u
HeBenuka no ob6bLemy, HO OHa COAEPXKUT MHOIO LEHHbIX CBeAeHUN. B Hel n3noxeHsl pesynbTaTtbl N3yyeHns usmko-
MEeXaHW4YeCcKnx CBOWCTB CHera no metoauke, paspabotaHHon THUC. un npegnaraetcs knaccudmkaums nasuH (CTp.
18-26).

CaatysiH Takke BbiBeNn (popMyny YCrOBUA paBHOBECUSA CHEXHOW MacChbl Ha CKroHe. B KoHUe ero KHuru
npvBedeHbl  opMynbl AN pacyeToB  MPOTUBOSIABMHHBIX ~ COOPYXEHWW,  COCTaBfIEHHblIE  COBETCKMMM
uccrnegoBaTensamu.

M.H.YupBuHckmMin nomecTun psg ctaten o nasuvHax B «M3Bectuax [ocygapctBeHHoro [feorpaduyeckoro
obuwecTtBay, B YaCTHOCTU, cTaTbk: «JlaBnHa 22 gekabpsi 1936 r. 6nms r. Kuposcka n ee obnegeHenbie NnockocTu
ckonbxeHnusa» (1937, ctp. 369-375) n «Knaccudpmkauusa nasmH» (1937). B KoHUe nepBor ctaTbn YNPBUHCKUI NULLIET:

«B 3aknoyeHue He MOoXeM He 8bicKka3amb MoxenaHusi, Ymobbl F1aBUHbI U SI8MIEHUS, C HUMU C8513aHHbIe, PaBHO KakK U
CHee, cHezogoll MOKpos, cmanu obbekmamu bosnee npucmanbHO20 8HUMAaHUS Hawux 2e010208, 2eozpachos,
Memeopori0208, Yem 3mo 6birio Ao cux nop» (cmp. 375).

B ctaTtbe «Knaccudmkaums naBuH» aBTop NoaBepraeT aHanmay kHury dnsira u ctatbto Annukca.

B 1937 r. B xypHane «MeTeoponorus u rmgponorusi» 6bina nomeweHa ctatbs U.K.3eneHoro, B KOoTOpoW
OnncbiBaeTCs MeToA NPOrHo3a HacTynneHus nepuoga fNaBUHHOW OMacHOCTW B panioHe . KupoBcka no CKopoCTu
BeTpa 1 MeTeneBoMy nepeHocy cHera. [1porHosbl o aToMy NnpusHaky onpasganuck Ha 85%.

[Ona pacyeTa M KOHCTPYMPOBaAHWS MNPOTUBOMABUHHBIX COOPY>XEHUN COBETCKMM uccrnepoBaTensam Obinu
HeoOXoAMMbl [aHHble MO cue yaapa NaBuHbl B MpensTcTBue. Ons nonyyYyeHus 3TMX AaHHbiX paboTHukun THUC
CKOHCTpyMpOBanu crneuuanbHble JUHAMOMETPbI, NPy NMOMOLLM KOTOPbLIX yAanocb BnepBble B MUpe 3anucaTb KpuBble
HapacTaHus yaapa NnaBuHbl B NpenaTtcTBuMe. OTOMy Bonpocy nocssiweHbl ctaten [.®.OT1TeHa, A.l.T'odpda n B.I.
My3aHoBa (1939, 1941, 1943). Camonuwiywne npubopbl ANs 3anmMcy cunbl yaapa 6binvM ycTaHOBMNEHbI B XMOUHAX U
B Pokckom umpke (BepxoBbe peku bonbluas Jlnaxsa, Kaskas).

B 1938 r. Bbiwen cbopHuMK N2 1 CHEXHO-MEeTEeopOrorM4yeckon cnyxoObl kombuHata «Anatut» - «CHer u
CHexHble obBanbl B XnbuHax» - nepsoKnaccHas paboTa no naBuMHaM, B KOTOPOW CBedeHbl UTOrM MepBbiX NeT
paboTbl ropHONaBUHHOM cTaHummn «KOkecnop».

Ntorm pabot, npomsBogmBLumMxca HoBbiMu MeTogamu (B.M.My3aHoB, A.B.MonouyHukoB, .®.OT1TeH, A.l.
Fodhd), No3BONAKT cuMTaTh 3TOT COOPHMK BOMBLUMM BKNAgOM COBETCKUX UccrneaoBaTenen B OTEYECTBEHHYIO HayKy
0 NnaBuHax.

B 1939 r. naBuHbI npuBnekawT BHUMaHWe reorpadoB MOCKOBCKOrO yHMBEpCUTETa, U B €ro «Y4eHbIX
3anuckax» (Bbin. 25) nosensietcs cratbst C.Jlynkoro « CHeXHble NnaBuUHbI B XUOMHCKMX ropaxy.



ABTOp OCTaHaBnuBaeTcs Ha o0cobeHHOCTAX Mopdonorm XubuH, BAMSAKOWMX Ha naBUHOOOpasoBaHue,
coobLwaeT psg hakToB 0 NageHnn NaBuH.

B 9t™m e rogbl KpyrnoroguMyHble WCCregoBaHWs MaBWH MPOBOAATCA B CUCTEME T[OCYAapCTBEHHbIX
3anosegHukoB PCOCP. B KaBkasckom 3anoBefgHuke BedyT cBou pabotbl A.A.HacumoBumd (1938, 1939), a B
TebepauHckom - . K. TywmnHckmia n MN.A.YTsKoB.

B 1943 r. B «ApTunnepuiickom xypHane» (Ne 2-3) nosasnsetcs cratbs W.K.3eneHoro «Ctpensba B ropax ans
Bbl30Ba naBuH». ABTOp YykasblBaeT Ha LuUenecoobpasHocTb obcTpena naBMHOCOOPOB Bbile PACMONOXKEHUS
NpoTMBHUKA, Gnarogapsa 4Yemy yaaeTcs UCKYCCTBEHHO BbI3BAHHOW NaBUHOW YHUUTOXWUTb XKMBYK CUIY U TEXHUKY
HenpusTens.

3umoii 1943/44 r. aBTOp aTON paboTbl NPOAOIHKAET BECTU CTaLMOHapHbLIE paboTbl MO CHEry M NaBMHaM B psge
parnoHoB KaBka3a.

Bonblwoe 3Ha4yeHne B coBeTCKOW nuTepaType no cHery mmeeT kHura [.[.Puxtepa «CHexHbI NMOKPOB, €ro
doopMMpoOBaHME 1 CBOMCTBaY, Bbiweawas B 1945 r. Ota pabota, HanucaHHas reorpadom, obpallaet BHUMaHMUE Ha
3HaAYEeHNe CHEXHOro MOKpOBa B MPUPOAHOM naHawadTe M HAapogHOM Xo3ancTee. [ns uccrnegoBaTtens NaBvH B
pasgene «[1NoTHOCTb» MMEITCS LIEHHbIE YKa3aHMs Ha MPOoLECChl pekprcTannm3aumm, NpuBogdLme K paspbIXieHuno
CHEXHOrO MOKpPOBa. ATOT BOMPOC B NMOCNeayHLWMX rMaBax Hawen paboTbl Mbl CTPEMUMCS MOOBEPTHYTb A€TanbHOMY
paccMOTPEHUIO, MOCKOSbKY MeTaMopdo3a CHEXHON TOMLWM SBNSETCA OOAHOMN U3 IMaBHbIX MPUYMH NageHns NaBuH.

B anBape 1947 r. Ha Bropom BcecotosHom ["eorpadmnyeckom cbesfe Bonpocy U3yyYeHus cHera v naBuH 6bino
nocesweHo Tpu goknaga (I.0.Puxtepa, I'.K. TywuHckoro, B.MN.My3aHoBa).

.O.Puxtep B poknage «CHexHbIn MOKPOB Kak reorpaduyecknii GakTtop» ykasan Ha OrpoOMHYH pofb
CHEXHOrO MOKPOBa B XO3SIMCTBEHHOW OEATENBbHOCTU YenoBeka, a TakKe OCTAHOBWUIICA B AOKNade Ha Tex yObiTkax,
KOTOpble NPUHOCST CHEXHble 3aHOChI U NTaBUHbI Ha TpaHCMNopTe.

K. TywuHcknn B poknage «CHexHble 00Bamnbl» OCTAHOBWIICA Ha BOMpoOcax Knaccudukaumu naBuvH,
dhakTopax, BNMAILMX Ha UX NadeHne, a Takke ykasarn Ha MeTodbl COCTaBIEHNS KapT NaBUHHOW onacHocTu (1948,
cTp. 306-313).

B.M.My3aHoe B poknage «OnbiT 60pbObl ¢ naBuHamm B XMOMHCKMX ropax» OCBETWUI cneuuduyeckme
0COBGEHHOCTN BO3HUKHOBEHMS NaBunH B XubunHax, ponib MeTENeBoro nepeHoca cHera B naBmHocbopsl. B 3aknioveHne
OOKMagYvMKk OCTaHOBWIICA Ha HampaBrneHunm paboT CHEXHO-MEeTeoponornyeckon cryx0bl koMOuHata «AnatuTy
(n3yyeHue norogHbIX ycrnosun, reomopdonormdeckne paboTbl, HENOCPEACTBEHHASA 3aliMTa OTAENbHbIX OOBLEKTOB,
NPOrHO3MpoBaHMe HacTynneHns NaBMHOONACHbIX NnepruoaoB U T. A4.) (1948, ctp. 314-317).

CTtaumoHapHble U 3KcnepuMeHTanbHble paboThbl, MPOBEAEHHbIE B CUCTEME FOCY4AaPCTBEHHbIX 3anOBegHUKOB
PC®CP n Ha reorpadmyeckor ctaHumm MIY B KpacHoBugose (MockoBckasi 06nacTb), NO3BONUAM aBTOPY KHUIM
onybnukosatb B 1948 r. B «BecTHnke MockoBckoro yHuBepcuteTa» Ne 6 ctatbio «[lpolecc nepekpuctannusaumm
CHEXHOW TONWM M BO3HMKHOBEHWe NnaBuH». B ctatbe pasbupaetcs Bonpoc 0 MeTogax M3ydeHus cTpaTturpacdum
CHEXHOW TOMLWK, U3MEHEHME €€ BO BPEMEHM U BO3HUKHOBEHWE OMACHBLIX FOPU3OHTOB CKOMBXEHWS, BbI3bIBAOLLMX
naBuHbl. CTaTbs UNAKOCTPUPOBaHa MUKpodoTorpacmsamMmn KpucTansos rnyouHHOIO NHeS.

Bonblloe 3HavyeHue ONs AanbHEWWero U3yyeHus cHera v naswH umeeT Bblweawas B 1948 r. kHura 0.
Puxtepa «Ponb CHeXXHOro nokposa B (pn3nko-reorpadpuyeckomM npoueccey.

K 1948 r. otHocutca pabota [1.H.YupBuHckoro, yyacTBoBaBLUEro B paboTe TFOPHOMABUHHOW CTaHLUMK
«KOkcnop», onybnukoBaHHasi B cbopHuke «3emneBeaeHne» (HoBas cepusi, Tom Il (XLII), 1948) - ABTop ocBellaeT
OnbIT PpaboTbl KONNEKTUBA CHEXHO-METEOPONOrMYeCKon Cnyxobl KoMBUHaTa «AnaTuT».

CraTbsa coctouT U3 aByx rmae. B rnaee | - «J1aBuHbI 1 ropHbIN penbed» pasbupatoTcs BONpoCkl MOpgonorum
naBUHOCOOPOB M BNUsiHWE pernbeda CKNOHOB Ha NajeHue NnaBuH, a Takke onybnukoBaHa dopmyna THAC ans
onpegenennst onuHel Nyt Bblbpoca naBuHbl. B rmaee Il - «J1aBUHbI U pacTUTENBHOCTLY» yKa3blBAeTCsl Ha BrMsSIHWE
naeBuH Ha nec. Cneagyet otMeTutb, 4to [.H.YmpBuHCKMIA Ha npoTsbkeHun nodtv 40 neT BbinyckaeT paboTbl,
nocesilLieHHble cHery. epBas ero pabota «BonoBble (OpPMbI CHEXHOrO MOKPOBA, YCIOBUS WX 0Opa3oBaHus,
BbIBETPUBaAHUA N MeTamopdumama» oTHocuTes K 1909 r.

B 1948 r. onybnukoBaHa KHMra 3acnyxeHHoro mactepa crnopta A. A. ManeunHoBa «JIbPKHbIE MOXOAbI B ropax».

3HaunTenbHOE MECTO yAerneHo B HEN cHery 1 naBvHaMm: rmaea | (ctp. 9-41), rmasa IV (cTtp. 93-117) n rnasa VI
(cTp. 129-143). ABTOp KHMUIM ObBnagaet GOMbLUMM OMbITOM FOPHOJbIKHBIX MEPEX0A0B M COBEPLUEHHO MPaBUSIbHO
CUMTaeT NaBMHbl OCHOBHbLIM BParom INbbKHUKa-anbnuHucTa (ctp. 3).

B rnaee | - «3MmMa 1 ee onacHoCTV B ropax» aBTOP PUCYEeT KapTUHY MOCTENEHHOro CMELLEHUS Ce30HHOM
CHEroBOW NUHUK, 3UMHUX TUMOB NOroAbl U HApacTaHWs TaBUHHOW OMacHOCTMK B ropax.

CneayeT nuwb BO3pasnTb aBTOPY MO MOBOAY €ro NOfoXeHUs o TOM. 4To «KapTuHa OTNnoXeHus CHEeroBoro
MokpoBa B TeYeHMe rofa B ropax B OOMbLUOW CTEMNEHU 3aBUCUT OT MECTHbIX KIMMaTUYECKMX OCOBEHHOCTEN U
BbICOTbI (CE30HHOW) CHEroBon NUHMK. Ho, TeM He MeHee, B GOMbLIMHCTBE rOPHLIX PAallOHOB OHa OYeHb cxopHa. B
nepBylo oyepenb 3To kacaetcs rop CpegHen Eponbl, KaBkasza u TsaHb-LlaHsi, Hanbonee 4acto nocellaemMbix u
WHTEPECHBIX C TOYKU 3PEHUS NIbDKHMKA-ANbMUHUCTaY.

B nepBow 4acTu CBOEro MONOXEHWs aBTOp yKa3blBaeT Ha POflb MECTHbIX KIMMAaTUYECKMX OCOBEHHOCTEN,
NPOTUB YEro Bo3pa3nTb HEBO3MOXHO, HO YKaszaHMe Ha Cxo4CTBO CHexHocTu rop CpegHen EBponbl, KaBkasa 1 TaHb-
LWaHa npotnBopeyumT daktam.

B pasgene «OcHoBHble BUAbI cHeray» (cTp. 16-19) aBTop NpuBNeKaeT BHUMaHUE NbPKHUKOB K HEOOXOOUMOCTM
BHMMAaTENbHOro HAbNIAEHNA Ha U3BMEHEHMEM COCTOSAHMSA CHera. 34ech e NPUBOASATCS TUMNbl CHera 1 HacTa.



ABTOp cuuTaeT, 4to 6Gonblioe 3HayeHMe B 0Opa3oBaHWM NaBUH MMEHT BETPOBble (POPMbI CHEXHbIX
CKOMMEeHUN - kapHu3bl (cTp. 19-23). bonblloe MeCcTo OTBOAWUT OH M MpuYMHaM naBuMHOOOpasoBaHws. [nasa IV
«TakTuka noxogoB» (CTp. 93-114) cogepXnT KpaTkMe cBefeHus o 3uMHeM pexnme KaBkasa, TsHb-LLana, KapnarT.

OcobeHHO MHTEpeCHbI pasaensl: «Bbibop NyTn Ha nepeBanbHbIX MapLpyTax» U «LLUTypm BepLUNHBI».

maBa VI «CnacaTenbHas paboTta B ropax» (cTp. 129-143) nocesilLeHa nouckam B NlaBUHaXx, TPaHCMNOPTUPOBKE
nocTpagasLUero U Nepeor NOMOLLU NPr 0BMOPOXKEHNSIX.

Knura A.A.ManevHoBa fBnsieTca nonesHbiM nocobvem Ana anbnUMHUCTOB M BCEX TeX, KOMY NpUxXoguTcs
nepegsuraTeCs B ropax 3umown. [lpy ganbHenWwux nepevsfaHnsx B Hee AOMKHbl BOnTM Bornee noapobHble
XapaKTePUCTUKN 3UMHUX PEXUMOB OTAEMbHbIX FOPHbLIX paoHoB CoeTtckoro Cotosa. B oTHoweHun KaBkasa aBTopy
3TO yAanocb, OH YAa4HO pasfernusl ero no CTeneHn CHEXHOCTU Ha YeTblpe panoHa.

B koHue 1948 r. B HosiOpbckoM HoMepe xypHana «[lMpupoga» (Ne 11, ctp. 80-82) onybnukosaHa ctatea H.M.
'BMHUNA3e «CHexHble NaBuHbI U Gopbba ¢ HUMKMY. ABTOP KpaTko noaBoauT utorn padotsl THACI AU n nuwet o
TOM, YTO KOJUIEKTUB pabOTHMKOB MHCTUTYTa co3dan opmMyribl U HOPMbl pacyeTa NPOTUBOSTABMHHBIX COOPYXEHWUN,
pasnuyHble aBToMaTu4eckne nNpubopsl AN ndydeHusa nasvH. Padotel THUCI3W, kak yka3biBaeT aBTop, NOAOXMIIUN
Hayano HOBOMY, COBETCKOMY 3Tany B U3y4YEeHWUN NaByH.

HENPUMEHUMOCTb ANbNMUUCKNX CTAHOAPTOB K TOPHbIM PAUOHAM
COBETCKOI'O COIO3A

KaBka3

B BoCbMuAaecATbIX rogax NpoLUfioro CToneTus pasropenacb AnvrenbHas nonemMuka no nosogy NpUMeHeHust
anbMUNCKMX CTaH4apTOB MPU JOPOXHOM CTPOUTENLCTBE B YCrNoBUsx KaBkasa.

B 1872 r. konvyecTBO METEOPONOrnmyeckux cTaHumin Ha KaBkase Obifo Tak Marno, 4YTO WHXEHepbl,
3aHMMaBLUMECS BONPOCOM NPOEKTUPOBAaHUS NepeBarnbHON Aoporu, obpallanuck K 3anagHoeBpONenckoMy OMbITy U,
B YaCTHOCTW, K OMbITY MOCTPOMKM Aopor B Anbnax, NpuUYeM HEKOTOpble U3 HUX COBEPLUEHHO MEXaHWUYECKU
nepeHocunu ycrnosust Anbn Ha KaBkas, He y4uTbiBas pasnnmyvMin NPUPOLHLIX YCNOBUN 3TUX ABYX FOPHLIX CcTpaH. B
3HAYMTENBHOW CTEMNEHM B 3TOM-TO M KPOETCH NMPWYMHa BCEX CMOPOB M HeJopasyMeHun. B To e BpeMs cocTosiHue
CBEOEHWI He TOMbKO O CHEXHO-NMaBMHHOM pexuMe, HO M O negHukax KaBkasa 3a rpaHuuern 6bino ganeko ot
aencteutenbHocTh. WN.C.LLyknH («Oyepkn reomopdponorun Kaskasa», cTp. 87) no atomy nosogy nuieT: «B ogHom
cnpaBoyvHoM usganum 1860 r., umeHHo B Keith Johnstons Dictonary of Geography, o KaBkase roBoputcsa gaxe, 4to
ropbl 9TU HE MMEIOT OCTPbIX BEPLUWH, KakK Anbrbl, HO YTO BEPLUMHbI 3TN MMOCKU, Kak Obl Cpe3aHbl, U YTO NPUCYTCTBME
Tam negHuKoB HegocToBepHo. [axe yxe B 1885 r. M3BeCTHbIM 3HATOK anbnUCKMX negHnkoB A.l'enm yTBepxxaan,
4yTo Ha KaBkase OTCYyTCTBYHT NeAHVKM BenuMYuHOW ¢ Gonbline negHukn Anbn, M 4TO OOMbLUMHCTBO KaBKa3CKMX
NeOHVKOB NPUHAANeXuT K Tuny BucayYmnx. [lanee aToT e aBTop nonaran, 4Yto obuias nnowagb, 3aHaTast B ropax
KaBka3a BEYHLIMU CHEraMm 1 NbAOM, OCTUraeT Bcero nuilb 120 KM?, 13 KOTOPbIX MOMOBMHA NPUXOAUTCA Ha MaccuB
Onbbpycay.

Bce s1o nucanock B nepuog 1860-1885 rr., T. €. B TO Bpems, korga Ha KaBkase yxe BENUCb TOHHEIbHbIE
nabickaHma b.Ctatkosckum n HO.M.MpoueHko.

Pycckue u3bickaTenu uM cTpouTenu B 3TOT nepuod Benu paboTel Ha BoeHHo-Cyxymckon gopore (1879),
BoeHHo-OceTuHckom (1847-1854; 1862), BoeHHo-I py3anHckon (1807, 1855), KeeHamTckom nepesarie (1866). B atoT
nepuog (1855) 6bina onybnmkoeaHa nepeasi B EBpone naBuHHasi kapta b.CtaTkoBCKOro.

Ho, HecmoTps Ha GonbLION N3bICKaTENbCKUA OMbIT U ©e3yCnoBHY TanaHTNMBocTb, b.CtaTtkoBCckuiA He cmor
paspywnTb CTPEMIIEHMS UCMONb30BaTh anbNUNCKME CTaHO4apTbl, FOCNOACTBOBABLUME B PYKOBOASLLUNX WHXEHEPHbIX
cthepax Toro BpemeHn. b.CtaTkoBckum Bbinn NpeanoxeHbl NepBble YeTbipe MPoeKkTa TOHHEMbHOro nepeceveHunst
Bonbworo Kaskasa. [1Ba u3 Hux (B 1855-1856 rr.) npegHasHavanuck ansg obecnedyeHns KpyrnorognyHoro ABUKeHUs
no BoeHHo-Ipy3nHckon pgopore u aABa ansa xenesHomn goporu (KeseHamrtckui, 1873-1874 rr. n Marckun 1875-1877 .
BapuaHThl).

B 1895 r. MexayBeoomcTBeEHHast komuccus npu MuHUcTepcTBe nyTen cooOLlieHusl, BoO3rnaensiemasi
npegceparteneM uHxeHepHoro coseta B.B.CanoBbiM, BbipaboTana psif OCHOBHbIX MOMIOXEHWIN, CBA3aHHbIX C
onpeaeneHnem BO3MOXHOWN BbICOTbI MOPTArioB TOHHENEN.

lMpuBOAMM OOHO M3 OCHOBHBIX MONOXeHWW: «Kommceus mpuwna K eavHOrnacHoMy (3a UCKMYEHVEM
nHxeHepa CTaTKOBCKOrO) 3aKMOYEHMIO, YTO B OCHOBAHWE WCMOSTHUTENbHOrO MPOEKTa AOMMKHbI ObiTb MOCTaBIEHbI
cnegyoLwve 3agaHus:

1.Mpw HanpaBneHMn Jopory Yyepes LeHTparbHyl0 YacTb XxpebTa OTKpbITbie (BHE TOHHENbHbLIE) €€ Y4acTKN He

[OIDKHbI Bo3BbIWaThbes 6onee 4 500-5 000 cpytos (1 350-1 500 m.) Hag ypoBHeM mopsi» (Bypuenbs, 1906,cTp.

3).

Bb.CtatkoBCKMI [0OKa3biBan, Ha OCHOBE oOnbiTa 3Kcnnyatauum BoeHHo-[py3MHCKOM Aoporu, 4To BbICOTa
OTKPLITON NMHUN MOXET COOTBETCTBOBATL CTaHumm Kobu (1970 M), NOCKOMbKY OO0 Hee CyLecTBYeT KpyrioroanyHoe
coobLeHne, NMWb MHOr4a NpepbiBaeMoe CHeXHbIMKM 3aHocamu (1897, ctp. 9). Komuccus xe ocHoBbiBana cBOM
3aKnyeHns Ha aHanuse anenuckoro onbita. Bypuens nucan:



«[lpu ycmaHoseneHuu rnepgo2o noroxeHuss Komuccusi ucxoduna u3 3ak/itouyeHusi, 4Ymo 3KCriilyamauusi
nepesarsibHbIx 0opoe 8 Afbrax co exo0amMu 8 MOHHErb, 8o3sbiwarowumucs u meHee 4 500 ¢pymos (1 350 m.),
npedcmasrnsiem 8 3UMHee 8peMsl yxe 3HaqyumersibHble mpyoHocmu» (1906, cmp. 3).

B 1872 r. b.CtaTkOBCKMIA Obln KOMaHAMPOBaH Ha 15 mecsiueB B AnbMbl. XOPOLLO 3Has KAaBKA3CKME YCMOBWS,
B.CtaTkoBCKMI TOraa e 3ameTun 3HaYuTENbHY pasHuLy mexay knumatoMm Anbn u KaBkasa.

B 1872 r. oH nucan o6 3TOM B OOBACHMTENbHbLIX 3anMMCKax K MPOEKTaM HO, He MMesi BO3MOXHOCTU
noaTBEPANTL CBOU YTBEPXAEHUS (PAaKTUYECKMMU AaHHbIMU METEOPOSIONMYECKUX CTaHLMIN, ocTancst B OAMHOYECTBE.
[MpOTMB Hero BLICTYNWUN Psif MHOCTPaHHbIX WUHXEHEPOB, YTBEPXAABLUMX, YTO MOSIOXKEHWE MOpPTanoB TOHHENeWn Ha
KaBkase [o0/mkHO ObiITb fdaxe Hmxke, 4eM B Anbnax, a 3To, crnedoBaTernbHO, BbI30BET HEoOXOAMMOCTb
NPOEKTUPOBaHMSA TOHHeNe Ha KaBkase o4eHb BOMbLLON ANVHbI.

MHOCTpaHHblE WHXEHEpbl, 3aHMMaBLUMECH NPOEKTUPOBAHMEM XenesHblX Aopor B Arnbnax, onpegenunu
CTaHOapTHYK BbICOTY Npedena OTKPbITbIX NIMHUIA XenesHbix gopor. B Poccun nbitanncb npuMeHuTb 3Ty Xe
CTaHOapTHYO NpeaeribHyI0 BbICOTY, HECMOTPSA Ha OFPOMHbIE KIMMaTUYEeCKne pasnmyuns oTaenbHbIX YacTen KaBkasa.

HonycTtumas BbICOTa OTKPbLITOM NMHUKU, KakK U3BECTHO, - OAMH W3 rMaBHENLIMX BOMPOCOB NPOEKTMPOBAHWS,
MOCKOMNbKY YeM HUXe YCTaHaBNUBAKT NopTanbl TOHHENS, TEM 3HaYUTENbHEE AMNNHA COOPYXEHNS.

[Moatomy onpegeneHne BbICOTbI MOPTaAnNoOB SBMASETCA CaMOW BaXHOW 3ajader npu  U3bICKaHUAX.
B.CTaTKOBCKMI 3aMeTUN 3HAYMTENbHYIO Pa3HWLYy B MOMOXEHUWN JIMHUM BEYHbIX CHEroB Ha KaBkasde u B Anbnax u
NPeanoXun NogHATb OTMETKY Oyayllero TOHHENsS Ha BENUYMHY Pa3HOCTU MEeXOy MOSIOXKEHMEM CHEroBOW rpaHuubl
mexay Anbnamu n Kaskasom. OH nucarn:

«Takum obpasom, mozla kak 8 Anbrnax Ha ebicome 8 317 ¢hymoe yxe cHee He cmaueaem, Ha [nagHOM
Kaekasckom xpebme, Ha ebicome 8 100 ¢pymos euwje moxem npouspacmamps s4meHb (0. Kanoma e Ocemuu)»
(1872, cmp. 6). U1 danee: «[lpubaesrisiss amy ebicomy (pa3Huuy mMexady rofoxXeHUeM CHe208bIX epaHuy, Ha Kaskase u
8 Anbnax) K ebicome cegepHo2o ebixoda CeH-Fomapdckoeo moHHens 3 706 ¢ymoe (1111,8 m.), nonydum
coomeemcmeeHHyo 8bicomy Ha Kaska3ckom xpebme, Haxo0sauytocsi 8 00UHaKo8bIX KIIUMamu4yecKux ycroeusix ¢
nepeoro - 6 900 goymos (2 070 m.)» (cmp. 9).

He BOoaBascb B KpUTUKY MeToAda onpefeneHus BbiCOThbl NopTanos, npeanoxeHHoro b.CtaTkoBckuM, cnegyeT
OTMETUTb, YTO OH BCSAYECKN CTPEMUICH YOeauTb CBOMX MPOTUBHMKOB B pa3nuymun knumata Kaekasa n Anbn.

B pabote «3agaum knumatonormn KaBkasa» CTaTKOBCKMIA OCHOBHOM NpPoGnemMon KNuMmaTonorum cumtaeT
onpegerneHne BbiCOTbl OTKPbITON NMMHUA. OH NULLIET:

«3aHumasicb npoekmom ycmpotlcmesa xene3Hol dopoau Yyepes [nasHbil Kaska3ckul xpebem, Ond coeduHe-
Husi Tugbnuca ¢ Pocmosgo-Briadukaska3ckoll xene3Hol 0opo2ol, rnepebiM 80rpoCcoM, Komophbil ripedcmasusics Onsi
paspeweHusi, amo 8bicoma, 00 KOmopoU 8 OMKPbIMOM rpocmpaHcmee 6e30nacHoO MoOHSAMb JIUHUKO 0opoesu 8
OMHOWEHUU CHeXHbIX 6ypb u memenel» (1878, npeducnosue).

K coxaneHuio, oTcyTCTBUE (paKTUYECKMX AAHHBIX MO KMuMaTy KaBkasa M Hanuune NaBWHHOWM KapTbl TOMBKO MO
OOHOMY MepuaMOHanbHOMY pa3pesy MpuBenu K Tomy, 4to B.CTaTkoBCckuiA MHOr4a BbickasbiBan WaTkue, a To U
MPOCTO HEBEPHbIE MOJNOXEHUS, HANPUMEP, OH Nucar:

«HexkomopbiM ykazaHUeM Ham MOXem CryXUmb [O/IOXEHUE 8 20pax CHEXHOU NUHUU... MakK KaK y 3moeao
YpO8HS 20pbl cpedHsIsi 20008asi memMrepamypa, rionazaro, 0515 ecex cmpaH domkHa bbimb oduHakosga» (1878, cmp.
2).

B ero pabote BcTpeyaeTcs psiA LEHHbIX OnucaTeflbHbIX MaTepuanoB O CHEXHOM pexume KaBkasa.
Hanpumep, 3HaunTensHOe pasnmume B CHEXHO-NaBUHHOM pexume 3anagHoro u BoctouHoro Kaekasa CTaTKoBCKMiA
UNCTPUPOBAN CNeAYOWMMN AaHHBIMU:

«/[Jeym 6amarnboHam doeesiock 8 Hadare agaycma rnepenpasumscs Yepes Mapyxckul nepesasn u3s KybaHckou
obnacmu k Cyxymy u 3amem, eepHyswiucb ommyda, nobbieams Ha Jle32UHCKOU NUHUU U repesanumbcs 4Yepes
Canasam Ha Axmam & Havarie HOsibpsi.

Xomsi Mapyxckul nepeean noymu Ha 2 000 ¢pymoe Huxe Canasama, a Mex0y mem 6amarbOoHbl
ecmpemunu HeumosepHble mpyOHocmu om cHe2o8 Mapyxa, Canasam xe He npedcmasus UM 0CObbIX
3ampy0OHeHul» (mam xe, cmp. 4).

MpoTtmBHMkM CtaTkoBCcKoro, Xoab3ko (1878), Bypuenb (1906) mn LWax6ygmaros (1933), Tpebosanu, 4TOObI
cpefHsst rogoBas Temnepartypa y noptanoB KaBka3ckoro TOHHENs COOTBETCTBOBara Temnepartype y noptanoB CeH-
oTapacKoro TOHHenNS.

B 1878 r. Xogp3ko B ctatbe «O HMBENMPOBKaxX, NPON3BeAeHHbIX Yepe3 [NaBHbI KaBkasckuii xpebeT ¢ Lenbto
YCTPOWCTBA XXEeNe3Hon AoporM» nucan O TOM, YTO knumat B bycnaumpe ropasgo xonogHee CeH-IoTapackoro m
noToMmy He criegoBaro 6bl BeibpaTh MecTo ansa KaBkasckoro ToHHens Boiwe CeH-Motapackoro (1111, 8 m).

Bypuenb B pabote «CoBpemMeHHOe 3HayeHne MaTepuarnoB, 400bITbIX NPeALeCcTBOBaBLLMMUY NCCNE0BaHNSMM
no sonpocy 06 n3bpaHun HanpasneHus xenesHon goporn yepes MMaBHbin KaBkasckuin xpebet» (cTp. 46) cumTaer,



4YTO, ONPEAENMB NCKOMYIO BbICOTY MOPTaroB Mo CPeAHErogoBon TeMnepartype, CneayeT elle NOHN3UTb OTMETKM, Tak
KaKk BO BCEX Cfy4yasdX pasHOCTb CPedHMX FOAOBbIX U 3UMHWUX TemnepaTyp Ha KaBkase 6Gonblie, yem B Arnbnax.
«lMoaTtomy, ecnm ucxoantb M3 nonoxeHun b.CTaTkOBCKOro, HEOOXOAMMO MPUATU K 3aKITHOYEHUIO, YTO B Crny4dae
Ha3Ha4yeHUs1 BXOAOB B TOHHEMb C TakMM pacdeToM, Y4Tobbl cpeaHsasa rogosas TemnepaTypa y Hux (mopTanos) 6bina
Ta xe, 4to n Ha CeH-loTapage, ecTb NoOMHOE OCHOBaHWE Mpeanonaratb, YTO 3MMOW 3KCMyaTauust JOpOrv OOSMKHA
okasaTbCs Ha KaBkase B xyawmx ycrnoBusx, 4eM Ha Cen-lotapge» (1906, cTp. 46).

Taknm 06pa3oM, BO3MOXHOCTb 3KCMfyaTauum OPOrn onpesensanacb MMM He CHEXHO-NTaBMHHBIM PEXMMOM, a
cpeaHel rogoBon TemnepaTypon.

Ot 3abnyxgeHus, 4TO cpefHss rogoBasi TemnepaTypa, a He CHEXHO-NaBWHHbIA pexunm onpegenset
BO3MOXHOCTb OBWXEHUS, HE 0CBODOANMNCE eLLe HEKOTOpbIe cneunanuctel u B 1933 r.

Takon «cnocob» onpegenexHns BbICOTbI MOPTanNoB NpMBoAnT K ToMy, YTo LLaxbygaros nuweT (1933 r.):

«[ns memeoponoauyeckux cmaHyul y nopmarnog omapdckoeo moHHens, leweHeH u Alpono pa3Hocmb
Mex0y cpedHel 2000800 U 3uMHel memrepamypol Mo MHozornemHum HabnwodeHusim paeHa 7,9°, m. e. Ha 1,1°
MeHbWe HauMeHbwel senuvuHbl (9°) Onsi Kagka3cKkux cmaHuud.

Beudy amozo 0nsi ypasHeHuUs1 3uMHel memrnepamypbl MecmHocme Ha Kaekadckom xpebme dosmkHa 6bimb
pacrosioxeHa, no meHbwel mepe, Ha 200 m Huxe 0ris1 ycrosull pageHcmea cpedHeli 2000800 memrepamypbi.

B paccmampusaemom criydae nonyqyumcs ebicoma 1 226-1 356 m» (cmp. 39).

Ha camom >xe gene ata BbiCOTa onpefensieTcs He TeMnepaTypour, a KONMMYecTBOM TBepAbIX aTMOCKepHbIX
0CagKoB 1 penbedomM MecTHOCTU, OT KOTOPbIX 3aBUCUT CHEXHO-NABUHHbIN PEXNM.

H.A.Kopoctenes (1933, ctp. 9-10) nogBepr peskon u CNpaBeAnMBOW KpUTUKe paccyxaeHus Laxbynarosa,
cyuTas, 4To TeMnepartypa He MOXeT OblTb NPENATCTBUMEM ANs SKCNyaTaumMm SOPOr.

H.A.Kopoctenes nucan:

«Kpome HecocmosimenbHocmu Memoda pacyema 8 3agucumMocmu om memnepamypbi 8030yxa, Mpuxooumcs
yKaszamb U Ha mo, Ymo aemop cmambU ucxodum u3 makux memrepamypHbIx rokazamerneu: 6,8° cpedHeao008ast
memnepamypa u -1,2° cpedHsAs1 3UMHSIS, KOmopble 8000wWe, a 8 Hawux ycrosusx 8 ocobeHHocmu, He Moaym
cyumambCcs Kpumudyeckumu» (cmp. 9).

A.H.KopocTtenes cuntan B TO BPEMS, YTO CHEXHO-NIAaBUHHbIA PEXNM €Lle HeJOCTaTOYHO BbISICHEH U TpebyeT
YTOYHEHMUS.

WTaK, TONbKO NWb COMOCTaBMEHUE pacrnpeferieHns U pexuMa MaBuH MO OTAENbHbIM MepUONOHANbHBIM
nepeceveHuam bonblworo KaBkasa MmoxeT gate 4ENCTBUTENBHYIO KAPTUHY JTABMHHOW OMACHOCTM OTAENbHbIX YacTen
KaBkasa n oTBETUTb Ha BOMPOCHI, CBA3AHHbLIE C YKA3aHHOW BbilLe NpobrieMon.

XUOUHbI

O Hanuummn naBmH B XnbrHax cTano M3BecTHO, KOraa Havarnochb X03sMCTBEHHOE OCBOEHME paiioHa.

B kpyrax uabickaTenemn, NpOEKTUPOBLLMKOB U Aaxe reorpadoB MHOrga cyuTanu, YTo faBUHbI CBONCTBEHHDI
NVWb FOpHBIM CTpaHam anbiuMUCKOro obnuka, T. €. paoHam CO 3HAYUTENbHbIMU abCONMIOTHLIMU BbiCOTaMM (OO0
3 000-4 000 m) n rnybokum pacyneHeHnvem (nopsigka 1 000-2 000 m). 3TO NOXKHOE MHEHME NOAKPENMANOCH TEM, YTO
naBvHbI NagalT MHoraa ¢ nepepbiBom B 5-10 1 Gonee neTt, NoSTOMy 3a CpPaBHUTENbHO KOPOTKME CPOKM paboThbl
pa3BedoYHbIX NAPTUIA N CTPOMTENBCTBA MOTYT ObiTb HE OBHaPYXKEHBI.

Tak, Hanpumep, B XubuHax H.J1.XepyBnmoBa B KOHycCax BblHOCA JlaBUH OOHapyXuna o nsiTM ropu3oHTOB
norpebeHHbIX MOYB, YTO CBUAETENLCTBYET O NepepbiBax NTABUHHOM OEATENbHOCTU Ha A4EeCATKM U COTHM NeT.

Ho HecmOTpsi Ha Takoe HEMOCTOSHCTBO B NaJeHUW, NaBuHbl OCTaBNSAOT Psif, TUMWMYHbBIX CNEAOB Ha CKIOHaXx, U
NnoaToMy Mpu BHUMaTeNbHOM obcrneaoBaHWM YyAaeTCd OKOHTYpUTb onacHble Mecta. Ha cknoHax XuBuHckoro
MaccuBa MMeeTCs psg HageXHbIX reoMoponornyeckmx u reoboTaHM4ecKMX NPM3HaKoB, YKasbiBaloLLMX Ha NaBWHbI.

OneHeBogam-caamu, KOTOpble 3ax04MnM CO CBOMMU cTagamu B XuWOWHbI, siBeHWe naBuH OblNo U3BECTHO.
MmetoTcs cBegeHus o rubenv oneHewn BCneacTsre nageHus naBuH.

O nageHvn NaBuH Takke CBUAETENbCTBYET 3anucaHHoe B 1912 r. B.Buse caamckoe «Cka3zaHue 0 HallecTBuu
«HEeMLEBY, B KOTOPOM CaaMu, C NPUCYLLEN UM HabnaaTeNnbHOCTBIO JOCTAaTOMHO MPaBUSIbHO OMUCHLIBAKOT NageHue
NaBWHbI.

B ckasaHuu onucbiBaeTcs, kak NPULLIMN HeMUbI rpabuTtb 1 yomnBaTb caamMu, HO kak caamu, yoexas B XnbWHbI,
B30Opannch Ha KpyTyto ckany (naxTy):

«Ha kpyTom cknoHe Tonm naxTbl, Kyaa 6exanu nonapu, cHery 6bifio 0O4eHb MHOMO, Ha CaMOM >Xe Bepxy MaxTbl
OH CWIbHO HaBMcarn.

3Has onacHOCTb, C KakoW CBS3aH MOABEM MO 3TOW KPYTM3HE, ronapy B3oOpanvcb Ha naxty He NpsiMbiM, a
ob6xoaHbIM nyTeM. Korga oHu B3obpannch Ha BepLUMHY NaxTbl, CTapyxa Hayana 6pocaTtb BHWU3 Ha KPYTOW, MOKPbITHIN
CHEroM CKIOH OCOKY.



Bckope ctanu nokasbiBaTbcs HeMuUbl. Mogonas Kk naxte, OHU YBUAENW BBEPXY HAPOL, HA CKIMOHE e 3aMeTumnu
pa3bpocaHHyl0 OCOKY M, peLuMB, YTO flonapyu NOAHSINUCH C 3TOM CTOPOHLI, Ha4Yanu BCcTaBaTb (T. €. B3OMpaTbcs Ha
cknoH). TpyaeH Obin nogbem no onegeHenoMy TBEPAOMY CHEry, M MO3TOMY CTanu TOMOpoM pybuTb B CHery
cTyneHbkn. TyT BHE3anHo cHer ob6Banumcs n Bcex 3acbinar, NoxXxopoHun» (ctp. 51-53).

C nosiBrneHvem MOCTOSIHHOrO HacereHuWst B CBSA3M C nocTporikon . KnpoBcka obBanbl ctanu npusnekaTb
BHUMaHUe.

Tak, Hanpumep, B raseTe «Kuposckuin pabouminy ot 16/11 1935 r., Ne 39 (1093), coobLuanochb, YTo:

«B 1930, 1931, 1934 ez. Habnwdanuce 6onbwue obearnsl Ha eope Kykuceymyopp. B 1932 2. npousowen
UCKro4umerbHbIl Mo ceoell cuse CHEeXHbIl obegan Ha AlkyalieeH4Yoppe, Ko20a CHexHas jlaguHa, cowedwasi ¢
Kpymoao CK/IOHa yupka, wria rno 00nuHe 2 KM U KpsKucmble 0ecsimuMemposble eflu 8aUuUCh, Kak COTOMUHKUY.

PerynspHble HabniogeHust 3a naBMHamu 6binm Hayatbl ¢ 1933 r. (AHMcMMOB, MaTyLLEBCKMIA) U 3aknioyYanichb B
dmKcaummn gatbl NageHvs naBuHbI, ee TUNa, 3amepoB 0Obema KOHYCOB, a Takke perncTpauum norogHbIX YyCroBui B
nepuoAbl, NpeaLecTBYOLLME NaBMHAM U BO BPEMSs MX CXO4a.

B 1936 r. 3gecb Obina co3gaHa CHEXHO-MeTeoposiormyeckas cnyxba, B 3agaynm KOTOPOW BOLLMO U3y4YeHue
NaBVH, a Takxke BblACHEHVEe NpuYnH obpasoBaHns nX.

K atum pabotam Gbina npyueneyeHa ¢ 22 anpenst 1936 r. 6puraga 3akaBka3ckoro MHCTUTYTa coopyxenun (I
@.071TeH, A. I.INodhd, A.Yumx).

B qawBape 1936 r. B r. Kuposcke 6bina co3BaHa nepsasd KoHdepeHuus no 6Gopbbe C nasBuHamu,
NpoAoIMKaBLIAsACs NSATb AHEN. bbino peleHo co3gaTtb FOPHO-NaBMHHYO0 cTaHumio Ha «HOkcnope.

Bnarogaps onbiTHbIM paboTtam, npoBeaeHHbIM THUC, 6binv paspaboTaHbl hopmyInbl pacyeTa MCKYCCTBEHHbIX
COOpPYXEHWI 1 NOCTPOEHbI NPOTMBOMAaBMHHBLIE COOPYXEHUs, 3almiatoume obbekTbl. Kpome Toro, cHexxHas cnyxoa,
pykoBoaumas BHadane W.K.3eneHbim, a 3aTem B.[1.[ly3aHoBbIM, fobunack BbISICHEHWS MPU3HAKOB HACTYMeHus
naBMHOONACHbIX NEPMOAOB, M B NMOCNeAHNe roAbl HUKaKMX aBapui yxKe He NpoUCXoauT.

maBa BTOpas
OCHOBHbIE NMOHATUA

OMPEOENEHUE ABJEHUA «JIABUHA»

B paboTax, NOCBSLLEHHbIX MaBMHaM, YacTO OTCYTCTBYHOT onpeAeneHne MoHATUS «naBuHa» U NpaBUSibHbIE
yKasaHus Ha NpoUCXOXAeHMe 3Toro crosa. [N BbISICHEHMSI MPOMCXOXAEHUA TepMuHa «NnaBuvHa» obpaTtnmcs
CHayvana K (boHeTU4eCKOM CTOPOHE BOMpoca.

CnoBo «naBuvHa» NpPOUCXoaUT OT NaTUHCKOro crioea labor, o3Ha4alowero «CKonb3anTb». JIaTUHCKMIA KopeHb lab
dUrypupyeT B CrioBax, XapakTepuayoLmx HeYCTOMYMBOE, CKOMb3silliee COCTosiHMe. Bcem XopoLuo M3BECTHO NOHATHE
«NabunbHOCTbY, O3HavalLlee HeYyCTOMYMBOE, MOABMXKHOE COCTOsiHME. B naTuMHCKOM A3bike 4YacTo BCTpevaeTcs
3aMeHa b Ha v, He MeHsioLLasi CMbIcria croBa, Hanpumep, B MicnaHum 3TO ckasbiBaeTcs B TOM, YTO UMEHTCS ABe
TPaAHCKPUNUMMA Ha3BaHMS OOHOW U TOW >xe NpoBuHUMM (BaneHcuss n BaneHcust). OTuM e oObsACHSAETCs, YTO B
HanMcaHuy crioBa «naBuHay» B Anbnax MMerTCH HekoTopble pacxoxaeHus. MNynbT (1947, ctp. 90-91) coobLiaeT, 4to
BCTPEYalTCs CrieayloLlme Ha3BaHus:

- Labina, Labinca, Labanca,

- Lavina (Luvina, Levina),

- Lavine.

[anbHenllee M3MeHeHWe NaTUHCKOrO Has3BaHus hpaHuy3amMu MNpuMBOAUT K MOSBMEHUIO croBa Lawenca,
Lavanga, kKoTopoe NpeBpaTuUioCh B aHrN0-CakCOHCKMX CTpaHax B CroBo «avalanche»

370 nocnegHee Ha3BaHWe B NepeBoOe Ha PYCCKUN A3blK HECKOMBbKO N3MEHSAET nepBOHavanbHbIM CMbICH CroBa
«aBMHa» Kak siBfieHNst cockanb3abiBaHus (lab) n HeycTtonumBocTu (nabumsHocmu).

TepmuH «avalanch» cBsisblBaeT naBUHY ¢ NOHATUAMU «avaler» BHU3, aller, aval - pywuTcs, avaler - cnyckaTb,
avalement cnyck u T. 4.

3envMrmMaH nuweT o ToMm, 4To «avalanche» npoucxoguT oT opaHLy3CKOro crnosa «avaler», nepBoHavanbHbIN
CMbICIT KOTOPOTO ObIST «CNyCKaTbCA» - Ha3BaHMe, AaHHOE NaAeHUI0 Kakoro-nnbo martepuana B ropax, NpumMeHsiemoe
K 3eMIie, KaMHsIM Ui cKarnam, Kak paBHO Ko nbay u cHery» (150, cTp. 291-292).

Ham kaxeTtcs, 4To cnegyet ucxoamtb OT NepPBOHAYarbHOrO JTAaTUHCKOro KOpHS labor, oT KoToporo npounsoLunu
O[HO3Ha4YHble CroBa «saguHa» u «iabuHax». CNoBO «1asuHa» BOLUMO OABHO B HayYHyl nuTepaTypy, U 3aMeHATb
€ro CrnoBoM «JiabuHa» He UMeeT CMbIcra.

Ot cnoBa «iasuHa» NPOU3OLLNM TaKMe BbIPAXKEHUS, KaK «IpPOMU8OIaB8UHHbBIE COOPYXEHUS», «J1a8UHHbIE
npoyecki» (cpeam neca), «kapma fnpoaHo3a 1agUHHOU ornacHoCmuy, «f1a8uHHbIU Byp», «1a8UHOONACHbIE CKITOHbI» W
np. 3aMeHATb 3TN TEPMUHBI CIIOBAMU «IPOMUBOCHEXHO0B8asIbHbIE COOPYXEHUST» UNN «COOPYKEHUS MPOMmuUe CHEX-
Hbix 06earos», «CHexHoobeaslbHble [POYeChl», «Kapma [po2Ho3a CHexHoobeaslbHOU  OoracHocmuy,
«CHEXHO0b8asbHbIU OYp», « CHEXHO0b8AbHbLIU CK/TOH» - HelenecoobpasHo.



Kpome cnoBa «1aguHa» Mbl 4acTo YNoTpeOnsieM TEPMUH «CHEXHbIU 068as1», KOTOPbIA SBNSETCS CUHOHMMOM
CnoBa «JiasuHa».

Bo Bcex pabotax b.CtaTkoBckoro ynotpebnsierca Bctody CNoBO «3aBasi» Kak B OTHOLUEHUWN CHEXHbIX, TaK 1
KaMeHHbIX 06Banos.

OTOT TEPMUH 4acTo MOXHO ycnbilwaTh Ha KaBkase, Tak kak MosiBIieHNe ero CBA3aHO C TPYAHOCTAMU 3MMHEN
aKcnnyaTauum OOpor, KOTOpble eXEerogHo B COTHAX MeCT 3aBaliMBaloTCsi NaBWHHbIM CHEroM. Takum o6pa3som,
TEPMUH «3as8asi» xapakTepuayeT YacTHbIN crydai 3aBanuBaHus gHa SONUHbLI UK NOMOTHA JOPOrK.

lMod nasuHoOU, unu CHEXHbIM 068arioM, Mbl MOHUMAaem COCKOJb3Hy8WUe C HaKoOHHOU nodcmunarouwel
rnogsepxHocmu CHe>XHble Macchbl.

HanbHenwas cygpba [gBuratoweroca cHera B 3HAYUTENbHOW CTEMEHW 3aBUCUT  OT  MOPGOSOrim
noAcTtunatoLien nosepxHoctu. Mbl BbigensieMm Tpu Tuna naBuH:

- OcoBbI (CHEXHbIE OMOJI3HN).

- JloTKOBbIE NaBUHBI.

- Mpebiratowimne naBuHLI.

Ocoebl (CHeXHble ornoJsi3HuU). OcoBamy Ha3blBAaeTCA COCKamnb3blBaHWE CHEra CO BCell MOBEPXHOCTM
CKITOHa BHe CTpOoro cpmkcupoBaHHbIX pycern. OcoBbl BO3HUKAIOT rMaBHbIM 06pa3oM Ha KpYThIX TPaBAHUCTbIX CKITOHaX,
roe cwnbl cuensieHusl cHera C MOACTUNAOLWEN MOBEPXHOCTBIO O4YEHb Hebomnblne U U3MEPSHOTCA BENNYUHON
CLIENNEHNS C NOBEPXHOCTbIO OT 25 A0 40 Kr/M”. OCeHbI0 CKOMb3kasi MOBEPXHOCTb TPABSIHUCTOMO CKIOHA MOKPbITa
CMep3Llienca TpaBOW, HAKMOHEHHOW OCEHHMMM [OOXOSMW COrflacHo obLleMy YKIMOHy ckrnoHa. [lpy aTom
COCKanb3blBaHWE CHEera MpOMCXOOUT YXe MOCne MNepBbIX OCEHHUX CHeronagoB. Tak Kak MecTo OTpbiBa MOXeET
HaxoguTbcs Bcero nuwb Ha 50-100 M Hag OHOM AONWMHBLI, TO CKOPOCTb OCOBOB MOXET ObiTb CpaBHUTENBHO
HebonbLwon. OgHako, HECMOTPS Ha 3TO, OCOBbI HEPEAKO 3aBanMBaloT NH0OEN U TPAHCMOPT.

OyeHb YacTO OCOBbl BO3HMKAIOT Ha CKIIOHAX KXXHOW 3KCMO3Wumu, T. €. TaM, rge Ha MOBEpPXHOCTU CHera
06pasyoTcs HaCTOBbIE KOPKX, MO KOTOPbIM JIEFKO COCKarnb3blBAET CBEXEBbINABLUWIA CHET.

lMockonbKy OCOBbI pedKo OCTaBMAKT nocre cebsi cneapl, Mo KOTOPbIM MOXHO ObINIO Obl KAPTMPOBATL MEcTa Ux
nageHust nocrie cxoAa CHEXHOro MOKPOBa, M3y4YeHUe UX CredyeT BECTU BECHOLO.

B ropHbix paioHax OGONbLUMHCTBO MPOMEXYTKOB MEXAY Joramu, No KOTOPbIM HM3BEPrawTCsl JOTKOBLbIE
NaBuUHbI, 3aBanNMBaloTCs OCOBaMMU.

Jlomkoebie fra8UHbI OBWXYTCA MO CTPOro (OMKCMPOBAHHLIM pycram (roram, UMM KaHanam crtoka), Y
NOAOLLBbLI KOCOropa obpasytoT 3aBan B BUAE KOHyca BblHOCA (pyC. 2), HO eCnu KaHarn cToka

Puc. 2. Jlomkoeas nasuHa (gbomo asmopa).



OKaHYMBaETCs OTBECHOW CTEHOW, TO faBWHbl B3METAOT C YCTyna, kak Obl Npbiras ¢ TpaMnnMHa Ha AHO
JONVHBI.
B cBsA3n ¢ 9TMM Mbl Bblgensiem TpeTui TuIn.

lpbi2arowue naguHbI (pyc. 3 n 4).

JloTkoBble NaBWHbLI YOAPSIOT B NPOTUBOMABUHHOE COOPYXXEHME NOA OCTPbIM YrAOM U MPOHOCATCS Aarblue,
npbiralowmne e NaBUHbI BCEW TSXKECTbIO ObIOT B COOPYXEHWE M YacTO ocTaHaBnuBarTcs. CKOpPOCTb NpbIratoLmx
naBuvH NpubnmxaeTcs K CKOPOCTM CBODOAHOIO NageHus.

[anbHenwee pasgeneHMe Mbl NPpoM3BOAUM MO Mopdonornm 6acceriHoB NUTaHWUS NaBUMH U MO COCTOSIHUIO U
TUNam cHera.

CHET - OCAAOYHASA NOPHAA NOPOOA

B naHHol paboTe Mbl He OCTaHaBNMBAEMCS Ha BO3HWKHOBEHWUM, TUNAX U CTPYKTYPE CHEXMHOK, NETAWMUX Ha
NMOBEPXHOCTb 3eMNnn 13 aTmocdepbl. Miccnegosatens naBvH rnaBHbIM 06pa3oM MHTEPECYOT CBOWCTBa Ocajka,
BO3HMKLUEro Ha MOBEPXHOCTU 3EMMM B BWOE CHEXHOrO MOKPOBa, Aalowero matepuan gns naewH. B Hawem
MCCnefoBaHUM Mbl 3aHMMAEMCs He CTONbKO W3YyYeHMEM MpaBUSIbHbIX LUECTUIYYEBbIX 3BE300YEK, CKOMbKO
BbISICHEHMEM MpeBpaLleHMs 3TUX KPAaCUBbIX NTYYUCThbIX KpUcTannoB B 6ecopMeHHble KOMOYKM «fbAa.

Puc. 3. Hayarno ckonbxeHusi cHeza (gpomo B. HaymeHko).



I'Ipvl N3y4eHUn cHera Kak matepuana, gawoulero naswuHbl, HY>XHO MOMHUTb, YTO ««JIETrKMKN, Kak nyx, CHery,
CpbiBasACb BHU3, MPUHOCUT O4E€Hb MHOIO HecyacTun.

Puc.4. lNpbikok ¢ ycmyna u pacnbiieHue cHeaa (chbomo B. H. HaymeHko).




OTOT CHer MMeeT YacTo NNoTHoCTb Nnwb 0,04-0,05, Ho kybomeTp ero Becut 40-50 kr. Bec kybomeTpa oces-
wero ctaporo cHera 4acto gocturaet 300-400 kr. CHer MOKpbIX NaBuH, MPONUTaHHLIN BOAOW, AOCTUrAEeT MSIOTHOCTU
po 0,8 1 ky6omeTp ero BecuT Ao 800 kr. Mpy NaaeHUM NaBWHbI CPeaHUX pasmepoB o6bemom 100 000 m° Bec ee
pocturaetr 80 000 T. DTUM TMraHTCKMM BECOM U MOXHO OOBSCHWUTbL FPOMafHble paspylleHWs, Bbi3biBaEMble
naBUHaMMm.

CHexHbin nokpos [N.I.Munmnexko (1913), A.B.Job6posonbckuii, B.U.BepHagckuin, H.U.TonctuxuH yxxe aasHo
OTHOCSIT K FOPHbLIM NMOPOAaM.

Mpu nccnegoBaHMM NPUYMH BO3HWKHOBEHWST NABWMH M MOCTPOEHNM TEOPETUYECKMX OCHOB MPOrHO3MPOBaHUS
HaCTYNMEeHUs NaBMHOOMACHbLIX MEPUOAOB YPE3BbIYANHO BaXKHO MOAXOAWUTb K WM3YYEHWUHD CHEXHOW TOMWM Kak K
ocajouHoN nopoae.

CnoucTtocTb CHera, xapakTep KOHTaKTOB MeXAay OoTAeNbHbIMW CrosiMUM crielyeT OLeHUBaTb Tak Xe, Kak rnpu
n3y4yeHnn oBHaXKeHWI 3€MHOW KOpbl, 1 MO HAM yCTaHaBNMBaTb MCTOPUIO n3yyaemoro ydactka. ObHaxeHns upHa B
BbICOKOrOpHbIX 061acTsax nogobHbl pa3pe3am 0CafoyHbIX TOML, B KOTOPbIX OTYETNMBO 3aMeTHa CMOMCTOCTb.

Ha puc. 5 BuaHbl roguyHble cnou ¢upHa, pasgeneHHble TEMHbIMW, 3arpA3HEeHHbIMU MbIfb  CIIOAMU,
BO3HUKLIMMY B NETHUIA NEPUOA.

Mpu n3yyeHnn oTaenbHbIX CMIOEB CHEra OYeHb BaXKHO Takke AaTb NMPOrHO3 AarnbHEMNLero passButusa 4aHHOro
cnos. Takon cTpaTurpacpmyeckmn MeToa U3ydeHus CHera BMOSIHE MPUMEHUM K CHEXHbIM TOSILLAM, MOCKOMbKY CHer
Mbl OTHOCMM K OCafO4HbIM NMOPOAaM, OTNOXEHHbIM B HEMOABWXHOM MNM OBMXKYLLEMCS Bo3gyxe. B aTom cmbicne
cnowv cHera nogo6HbI MOPCKMM UMK peYvHbIM OTNoXeHnaM. CHer, nagaloLwuin B CNOKOMHOM, HENOABWXHOM BO34yXe,
obpasyeT crnoucTble TOMLWMK, KOTOPblE COXPAHAT CMOUCTOCTb KaKk Ha 3emne, Tak M Ha BCEX BbICTYyMNaoLLMX
npegMeTax (MHSX, NIOCKUX Kpblax 34aHuR, MIOCKUX KaMHSAX U Ap.).

CHer, BbinaBwuii B 6Ge3BETPEHHBIX MecTax, ANUTENIbHOE BPEMSsI OCTaeTCs PbIXSIbIM, TaK Kak OH B MEHbLUEW
cTeneHn nogsepraeTcs aTMocgepHbIM BO3aencTBusaM. CHer, HelaBHO OTIIOXEHHbIW B CMIOKOWHOM BO34yXe, COCTOUT
N3 COXPaHMBLUUXCA BETBUCTbIX CHEXMHOK, KOTOpble, COEAMHUBLUMCH CBOUMU OCTPUSIMU, 0OpasyloT Ypes3BblHaviHO
NYLNCTbIA CHEXHBIN NMOKPOB.

CoBcem MHOW XxapakTep UMEET CHEr, OTIIOXEHHbIN ABWXKYLLUMMCS BO34yXOM - BETpoM. B monogom metenesom
CHEre CHEeXWHKN OKa3blBalOTCH MNepemMoNioTbiMM M MpeBpalleHHbIMU Mpu NepeHoce B OBMOMOYHBIN MaTepwvarn,
KOTOPbIN 3HAYUTENBHO MITOTHEE YKaabiBaeTCcsa 1 0bpasyeT CHEXHbIV MIacT CO 3Ha4YMTenbHO 6onbLUern NNOTHOCTLIO,
yem B 6€3BETPEHHBIX MecTax.

Mpy npocMoTpe NoA MWKPOCKONOM 0b6pasLibl CBEXEro MeTeneBoro cCHera COCTOAT M3 OBMIOMKOB CMOXMHOK,
nHorga obrioMku HecyT Ha cebe cnefpbl rMyboknx NPoaoNbHbIX 6OpPO3a, BEPOATHO BO3HMKLLMX MPU BREYEHUN ITUX
HaHOCOB MO NOBEPXHOCTU CHEXHOro NOKpOBa, UCTUPaHUK U yaapax.

Takum obpasom, cpaBHUBas LWypdbl B CHErY, caenaHHble B JIECY M HA OTKPbITbIX MECTax, Mbl BCTpeYaem ABa
pasnuyYHbIX MO XapaKTepy CHera, HO CUHXPOHHbLIX Mflacta, C pasfMYHbIMU NOKa3aTeNsAMnU MOLLHOCTM, NIIOTHOCTU U
CTPYKTYpbl.

Hanpvmep, NNOTHOCTb CHEra B NMUXTOBOM Jlecy Obina Hamu onpegeneHa pasHon 0,02 1 TOT e ropu3oHT Ha
OTKPbITbIX MECTaxX umen nnoTHocTs 0,2.

lMepepbiBbl B OTNOXEHUSAX, HECOrMAacKe B 3aneraHumn CBUAETENbCTBYIOT O ANUTENbHON CONTHEYHOW noroge, BO
BPEMS KOTOPOM BO3HWUK NMPOYHBIN HAcCT, BNOCNEACTBUM KOPPaAAUPOBAaHHbIN CUMbHBIM, CTPEMUTENbHBIM BETPOM.

MexaHu4yeckasi ponb BeTpa 3akn4vaeTcsas B KOppasuM M CO3O0aHWM HepoBHOCTEW, Grarogaps KOTOpbIM
BO3HMKaeT HECOrnacHoOe HannacToBaHWe NOCNeayLwmnX CHEXHbIX TOSL,.

JlepaHble 3epHa, Hecywimecss € OOMbLIOM CKOPOCTbK, CO34alT Ha MOBEPXHOCTU MHOIOYUCNEHHbIE
Koppa3snoHHble hopMbl pernbeda, HanoMnHaroLWme SpAaHry rMMMHUCTON NMYCTbIHW, 3acTPyrn 1 np.

®dopMbl CHEXHOro penbeda, BO3HUKLIME 3a CHET paspylleHusa 3aTBepaeBlUelt MOBEPXHOCTU CHEXHOro
NMOKpOBa, B MOMEpPeYHOM CeYeHUM MUMEIKT KpyTble HaBEeTPEHHble CKMOHbl W Moforve-noABeTpeHHble. Takoe
pacnpefeneHe YKIoHOB MPSIMO MPOTUBOMOMOXHO CHEXHOMY akKyMynaTMBHOMY penbedy M penbedy necyaHbix
NyCTbIHb, FAE, KaK N3BECTHO, MOMOMMMMU SIBNAOTCA HABETPEHHbIE CKIMOHbI.

lMosiBNeHne KpyTbiX YCTYMOB Ha MOBEPXHOCTU 3aTBEpPAEBLUErOo CHera CBA3aHO C ygapamu nefsdHbiX YacTul,
BreKkombIX BETPOM. [epBoHavanbHO co3gaHHasi MOBEPXHOCTb CHera HUKorga He GbiBaeT POBHOW, M MO3TOMY Ha HEN
BCerga BcTpeyaeTcs psibb. 3aTBepAeBLlas nepBoHayanbHas akkymynsTUBHaAsi MOBEPXHOCTb B AafbHENLIEM CITYXWUT
TOW KaHBOW, NO KOTOPOW MAeT KoppasmoHHasa nepepaboTtka Mukpopenbeda. CrneayeTt TONbKO NOAYEPKHYTh, YTO Npu
KoppasuuM CHerom MNpOUCXOAUT MHBEpCUsi Mukpopenbeda. onorve CKNoHbl CTAaHOBATCH KPYTbIMWU, a KpyTble -
nonornmun. CnepoBaTternbHO, CyLleCTBOBaHWE MOrpebeHHbIX Mo HOBbIM CHErOM MMOTHBIX KOPPa3UOHHBLIX (hopM
CHEXHOro pernbeda roBopuT He TOMbKO O MepepbiBe B OTMOXKEHUM CHera, HO U 06 akKymynsuuu, CMEHUBLLIENCH
3aTeM 3aTBepAeBaHMeM akKyMYMSITUBHOIO CHEXHOro pernbeda, a 3aTeM M Koppasunm ero M BO3HUKHOBEHUU
WMHBEPCUMN akKyMynsSTUBHOIO penbeda.

YewynyaTtocTb MOBEPXHOCTM CHEXHOIO MOKPOBa MOXET ObiTb Tawkke npegonpeneneHa XapakTepom
MUWKPOCMOMCTOCTN CHEXHOW Tomnwm. Yacto npu wypdoBaHUM CHeEra O4YeHb TPyaoHO ObiBaeT MNoAMETUTb 3Ty
MUWKPOCMOMCTOCTb, HO OHa NposiBNsieT cebsi Npy 30M10BOM KOppaswuy, Tak Kak pasnuyms B yCTOMYMBOCTU OTAENbHbIX
MUWKPOMNIACTOB NPOSIBAAIOTCSA B BO3HUKHOBEHWM CTYNEHYATOCTM HAa MOBEPXHOCTWN CHEXXHOMO NOKpOoBa (puc. 6).

Bonee NNoOTHbIE YacTU CHEXHOrO MOKPOBa OCTAKTCA B BMAE MOBbILWEHHbIX YacTen, a Gonee pbIXnblA CHer
HauncTo BbigyBaeTcs. [1pyn 3TOM MOXET BO3HMKATb MHBEPCUSI CHEXHOIO MUKpopenbeda.
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Hanpumep, Ha puc. 7 BUAOHbI 3aCTPyrn, BO3HUKLLME B pe3ynbTaTe Koppasvun Ha MecTe, rae Haxoaunmch
cneppbl HAWKX HOT, OCTaBfEHHbIE 3a CYTKM 4O Havarna CUbHOro BeTpa.

OcoBeHHO CUNBbHO Koppasus NPOSIBNSETCA NPUM HanmUuuMM NIOTHBIX HACTOBbIX KOPOK UMW OTBEpPAEBLUMX
KPYMHbIX aKKyMYNATUBHBIX (POPM (CHEXHbIX [IOH, rpebHen).

Puc. 6. CmyneH4amocmb Ha MOBEPXHOCMU CHEXHO20 [10Kpos8a, B03HUKarowasi 8 pesysrbmame 8empoeol
Koppa3uu (¢gpomo asmopa).

Bbicokre 3acTpyri BO3HMKAKOT TOrAa, KOraa pexyluas cuna neasiHbiX YacTul, BIIEKOMbIX BETPOM, paspesaeT
HaCTOBYIO KOPKY M HauYMHAEeTCs BbIHOC PbIXMIOrO CHEra, nexallero Heckonbko Huxke. Ham npuxogunoce HabnoaaTb
oTAenbHble 3acTpyru B hopme rpuboB Ha TOHKMX HOXKaX, YacTb KOTOPbIX Nexana Ha 60Ky, Tak Kak pbixnas Tonwa
Oblna NONMHOCTbLIO YHECEHA BETPOM.

OyeHb YacTo NOBEPXHOCTb CHera ObiBaeT HAaCTONbKO OTNONMPOBaHA, YTO HanoMmuHaeT dhapdop unm dasiHce.

lMoBEPXHOCTU KOHTAKTOB MOryT BMOCNeACTBMM ObiTb NOACTUNAKOWMUMKN MOBEPXHOCTAMWU, MO KOTOPbLIM
BO3HUKAET CKOSb)XEHMWE BbILLenexalux TonL,.

AHanorns CHeXXHOM TOJLLM C PbIXIbIMU TPYHTaMM 0COOEHHO Gnmn3ka, Koraa nccregyroTcs BOMPOChI OBVKEHUS
TanbIxX BOA, B TOJLLE CHera.

Tanas wnv poxaeBass Boga CBOOOAHO MPOHWMKAET MeXAy KpyrnHbIMM 3epHamMu (upHa, co3gaBasl B
HKenexaliem noACTUMALWEM Croe ropU3OHT BOAHOW CMa3sku. OTO CBOWCTBO KPYMHO3EPHUCTOrO oMpHa MOXHO
CpaBHMBATb C TOMWaMM KpPYnHOOGMOMOYHOrO rpyHTa, 4epe3 KOTopbli CcBOOOAHO GunbTpyeTcs Boga. [Ons
OEMOHCTpauUmMM 3TOro MOBEPXHOCTb CHEra MoChINaeTcsi aHWMMHOBLIMU Kpackamu, KOTOpble OKpallMBaloT Tarble
BOAbl. TakMm CcnocoboM yaaeTcsi MPOCNeanTb, FOPU3OHTLI FPYHTOBBLIX BOA, BO3HMKAMOLWMX B CHEXHOWM Tonwe. Kak
nokasanu onbITbl, BOA4A He AOCTMraeT cpa3sy MO4Bbl: BCTpedasi BOAOYMOPHLIA Crnow B Buae norpebeHHoro Hacra,
Ha4YMHaeT ABUraTbCs N0 HEMY, co3aBast FOPU30OHT FPYHTOBLIX BOA.

BO3HMKHOBEHME TaKMX FOPU3OHTOB BOASIHOM CMa3KW SIBNSIETCS OOHOM M3 NMPUYMH OTPbIBA MOKPbIX NABWH MO
NMOBEPXHOCTM BOAOYMNOPHOro nnacta. Kaxablh nnact aTon 0CafoYHOW CEpPUU UCMbITLIBAET MOCTENEHHBLIN MPOLEeCC
nepekpuctannusaumm, npuBOSAWMA K TNyOOKUM  CTPYKTYPHbIM  M3MeHeHusiM. B nporHose HacTtynneHus
NaBUHOOMNACHLIX MEPUOAOB OrPOMHOE 3HAYEHWE WUMEET MOCIOMHOE M3yYeHUEe M3MEHEHMSI CHera nop BrUSIHUEM
BO3[ENCTBMS BHELLUHUX (METEOPONOrMYecknx) akTOPOB U BHYTPEHHUX - PAa3BUTUSI CHEXXHOW TOMLLW.

Bce ckasaHHOe Bbllle CBUAETENLCTBYET O HEOOXOAMMOCTU U3YYeHUst cTpaTUrpadonn CHEXHOM TONWM U ee
N3MEHEHUSI BO BPEMEHM.

K cHery cnegyeT noaxoamTb Kak K onpegeneHHoMy Buay rpyHTOB, UTO B CBOK ovepefb TpebyeT npumMeHeHus
METOLMKN, WCMONb3YEMOW MpU U3y4eHUU TPyHTOB. B 4acTHOCTM, BakHOE 3HauyeHne npuobpeTaeT MOcCnonHoe
nccnegoBaHme niacTMydecknx gedopmannin CHEXHOM ToNwmM (CxaTue, pacTsXeHue).



CTpyKTypa CcHera BNMsieT Ha XxapakTep NOBEPXHOCTW, BO3HUKAOLLEN NPy BbIBETPUBAHUUN CHEXHOMO MOKPOBA.
IM.M.MununeHko B ctatbe «O HEKOTOPLIX hopMax BbIBETPUBAHUA Y CHEra 1 nbga» nucarn:

«Dopmbl 8bigempugaHusi y cHeaa U Nbda, HacKO/IbKO MHE U38EeCMHO, He OrfucaHbl 8 2e0s102udecKoli
numepamype, Mex0y meM u3ydeHue amux ¢opMm 3ampazusaem 6oriee WUPOKUU 80Mpoc 0 hopMmax UMEHEeHUs
20pHbIX Mopod soobuye u, sgudy cxodcmea AeneHul, Mo3eossiem cornocmasumes YOPMbI 8bI8EMPUBAHUS y CHe2a U
nb0a ¢ coomeemcmeeHHbIMU ¢hopMaMu y 2paHuUmos, U3secmHsKos u Opyaux nopod» (1918, cmp. 1).

M.M.NununeHko cBA3bIBaeT M3MEHEHWE MOBEPXHOCTM CHera C MUcnapeHvem nbaa npu Temnepartypax Huxe
HynsA. CBA3b MeXAY CTPYKTYPOW CHEXHOM TONLWM 1 xogom ncnaperun MN.MN.MunmunexHko cpopmynmposan Tak:

«Kak crnedcmeue croucmoll cmpykmypbl CHeaa... npouecc ucnapeHusi 6ydem udmu npubnu3umesnsHo
00uHaKog8o 8 rpedenax CMOsi U Pa3UYHO MEepPrneHOUKYISPHO eMy, m. €. OH 8blPpa3sumcsi MPsSMOIUHEUHbIMU
JKesiobKkamu, pacrofioXeHHbIMU rapasinesibHo HannacmoeaHuro cHezay (cmp. 13).

MepeyncrneHHble 0CODEHHOCTM CHera ykasbiBaloT Ha HEOOXOAMMOCTb MOCIIOMNHOMO U3YYEHUS CHEXHOW TOSLLM
C NPUMEHEHNEM MUKPOCKOMUM N MUKPOOoTOrpadmm ¢ NOCTaHOBKON U3YYEHUA MEXaHUYECKNX CBOMCTB 3TUX CIOEB U
BbISICHEHMS OCODEHHOCTEN cTpaTurpadun CHera B pasnuyHbiX reorpadmyeckmx yCroBusx.

M3yuaa cTpaturpaduto CHera, HY>XHO TONbKO BCErga MOMHUTb O TOM, YTO CBOWCTBA KaXdoro Criosi 3Tomn
nopoabl MEHSIOTCS AeHb OTO OHS, U B 3TOM KPOEeTCs OfHa U3 BaXXHEWMLIUX NpUYMH NnaBMHooOpasoBaHus. 3yyeHune
CcHera W naBuWH JOMMKHO BECTUCb Kak B Npupofe, Tak U B nabopaTopHbix ycroBusx. Ho cnegyeTt ctpeMuTbes Bce
OnbITbl CTaBUTL B CTEHax nabopatopuu.

Puc. 7. Koppa3uoHHbie ¢hopMbl CHEXXHO20 MUKpopesbega (gpomo asmopa).

HeobxooumMo NOMHWTB, YTO MOCTPOEHME MCKYCCTBEHHbIX JIOTKOB, NTAaBMHOCOOPOB M Np. noTpedyeT co3gaHust
MaTeMaTMYeCKONn Teopuu MnoJodus. YMeEHbLUEHWE Xe pa3MepoB MyTWM MaBUHbI B HECKONMbKO COT pa3 BbI30BET
N3MEHEHNS 1N PU3MKO-MEXAHNYECKMX CBONCTB CHEra, YTO MOXET, B KOHLIE KOHLOB, NOCTaBUTb Psi HENPEOOONTUMbIX
npenaTtcTBuin. NoaTtomMy nyywe Bcero naboparopuio co3gaeaTth B npupoge. MNoaxogaimm Mectom ans Takmx pabor
aBnsieTca XMOMHCKUI FOpHbIA MaccuB, C MOBEPXHOCTU KOTOPOro MOXHO 6Ge3omacHO cnyckaTbCs B NlaBUHOCOOPbLI U
NPOM3BOAMTL HYXHble MCCNeAoBaHusl. 34ecCb MOXHO CTaBWUTb OMbITbl UCKYCCTBEHHOrO CXOAa flaBWH, BbISICHATb
NpoLeCChl NePEKPUCTANNM3aLMMN CHEXHON TONLLM 1 Np.



WckycctBeHHoe cOpacbiBaHve naBuH B CoBeTckom Cotose Obino Bnepsble ocywectsneHo THAC B Pokckom
uupke (FOxHasa OceTust). 3gechb M3yvanucb MexaHu3m OBMXKEHUA 06BaroB, CKOPOCTU ABMXKEHUS U OPYrMe SNEMEHTHI,
HeoOxoauMMble AN CO34aHusA pacyeTHbiX OpMyn MNpyv MPOEKTUPOBAHWMM U  MOCTPOMKE MPOTMBOMABUHHBLIX
coopyxeHun. Kpome wuccnegoBaHuii B npupode, AOMMKHbI CTaBUTbLCA OMbITbl B HacTosiwen nabopartopuwn, rae
HeoOXO0AMMO M3ydaTb MWMKPOCKOMUIO CHera, nnactuyeckyro gedopmaumio, a Takke CTaBuTb OMbIThl,
BOCMpomn3BoasaLLmne aBneHus, Habnogaemole B Npupoae.

[lBe Takue cHexHble nabopatopum co3gaHbl [eorpadudeckum hakynbTetom MockoBckoro opgeHa JleHvnHa
["ocypnapctBeHHoro yHusepcuteta uMm. M. B. llomoHocoBa noa pykoBoacTsom aBtopa B KpacHoBuagose (MockoBckas
obnactb) n B XnbnHax.

«Kmo xenaem yeeo-nubo docmuyb 8 obracmu
meopemuyeckoao, 0bweao0 ecmecmeo3HaHUs,
mom  Oo/KeH — paccMampueamb  SI8/IeHUSI
npupodb/ He KaK HeU3MeHHbIe 8€eJI1UHUHbI, KaK ux

paccmampusaem b6onbWwuHCcMso
uccnedosamerell, a Kak 8eUYUHbI U3MEHYUBbIe,
meKy4que».

@. BHeernbC.

®AKTOPbI, BIINAIOWIME HA BOSHUKHOBEHWUE U PEXM J1IABUH

maBa TpeTbA

NMPOLIECC NMEPEKPUCTAIIITIM3ALMU CHEXXHOW TONLLUY U BO3SHUKHOBEHUE NABUH
MPUYMHDbI NEPEKPUCTANNMU3ALIMA CHEXHOW TOMLLK

BbiicCHEHVME NpUYMH NafgeHus NaBuMH WM ONpPeAeneHne HacTynineHusl nepuogda JlaBMHHOW OMacHOCTU B
3HAYMTENBHOW CTEMNEHM CBSA3aHbl C BHYTPEHHMM MPOLIECCOM MEPEKPUCTaNM3auUN CHEXHOW TOSLLUM, MOCKOIbKY B
CHEXHOM MOKpOBE MNPOMCXOAAT rNybokme CTPYKTYpHble W3MEHEHWs, KOTOpble BbI3blBAlOT  MOSABIIEHNE
NaBUHOOBPA3YOLLNX FOPU3OHTOB CKOJTBXEHUS.

dopmupoBaHMe 3TMX CNoeB 06YCNOBNEHO CaMOM CYLLIHOCTBI CHEXHOIO MOKPOBA, €ro pa3BUTMEM, TaK Kak 3Tu
cnov npeacTaBnsAloT coOOM HEeyCTOMYMBYHD CUCTEMY-CMECb, COCTOALLYI0 U3 fbAa, BO34yXa U BOASAHbLIX NapoB U
HaxodsLLylocs B npouecce HenpepbiBHOrO uameHeHus. b.M.BenHbepr cuutaeT, 4to nep v cHer - reousmyeckme
SIBNeHns, nameHsiromecs Bo spemeHu (1938, ctp. 5).

Hawer 3agaven npv m3ydeHUnM nepekpucTannMsaumm CHEXHOM TONWM Obiflo BbISICHEHME MNOCTEMNeHHbIX
M3MEHEHUA B CHEXHOM MOKPOBE, KOTOpble MPMBOAAT K BO3HWMKHOBEHMIO OMACHOIO FOPU30HTa, BbI3bIBAKOLLEro
nageHvie NaBviH.

N3yyeHne cTtpaturpacdmm CHEXHOM TOMLM NPOM3BOAMIIOCH MPU MOMOLLM CHEXHoro Oypa (puc. 8), koTopbiv
n3baBnsAn oT KOnkx WypdoB M AaBan BO3MOXHOCTb B Te4eHMe ogHoro 8-yacoBoro paboyero gHa onmcatb oo 30
WypdoB, MNPUYEM HEKOTOpPblE M3 HMX MpeBbiWanyM OBYXMETPOBYH rMybuHy. Takoe KOnM4ecTBO ONMcaHun
HEBO3MO)XHO NMPOM3BECTU MPK PbITbe LYPGOB B CHErY.

CHexXHbIn Byp COCTOUT M3 HECKOMbKNX AparntoMUHUEBLIX TPYD, anuHot 1,5 m 1 guametpom 40 mm. Kaxxpasi
Tpy6a nmeet Ha MOBEPXHOCTU MPOPE3aHHble OKHA, LWMPUMHOM 1 CM M AnNuHOM 6 cM. OTW OKHa pacnonaralTcs C
uHtepsanoM 40 MM Ha ABYX MPOTUBOMOMOXHbIX CTEHKaxX Tpybbl C Takum pacyeTom, 4Tobbl Npopesb Ha OAHOM
CTOpPOHE coBMagara C UHTepPBanoM Mexay Npope3saMmn NPOTUBOMOSIOXKHOW CTEHKN. JTO AaeT BO3SMOXHOCTb B3ATb 06-
paseL cHera 13 noboro ropusoHTa paspesa. Camon BaxxHOW AeTanblo Bypa ABNAETCA €ro HUXKHAS YacTb, KoTopas
npeacTaBnsieT cobon CTanbHyl HacafkKy, UMEILLYI0 BHYTPEHHUIA AnameTp Ha 1-2 MM MeHblue auameTpa TpyObl.
BmecTo Hacagkm MOXHO crnerka 3arHyTb HUDKHUE CTEHKM TpyObl M OCTPO UX OTTounTb. Bnarogaps aton aetany cHex-
HbI CTONOUK BHYTpY Oypa He ucnbiTbiBaeT AedopMaLmm, Tak Kak TpeHue o0 CTeHKMN Bypa HUYTOXHO. [nsa Toro 4tobbl
HaCTOBbIE KOPKM U NITOTHLIA CHEr Nerko npopesanuck, CTanbHas Hacagka AOIkHa ObiTb OCTPO oTToYeHa. lMaynbke,
NPVYMEHUBLUNIA BNEPBbIE CHEXHbIN Oyp, Npu onybrMKOBaHMN €ro KOHCTPYKUuM ykasan (1932, a) niwb Ha To, YTO OH
npegcrtasnseT cobot Tpyby ¢ npopesamun. OgHako Naynbke He onmMcan KOHCTPYKLUMK Hacagku, OTCYTCTBUE KOTOPON
AenaeT HEBO3MOXHbIM MOMb30BaHMe aTum Gypom.

Ona B3aTna obpas3uoB cHera MoLHOCTbIO Gonee 1,5 M oTaenbHble TpyObl coeguHsitotca BmecTe. [pu
nepexoge OT OAHOW TOYKM HabnoOeHWU K OPYron kaxaas Tpyba HageBaeTCs Ha JbDKHYK nanky, kotopas Chyxut
Takke LOMMOSIOM ANs BblAAaBNUBAHNSA CHera.
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Puc 8. CHexHebll byp

OnwncaHne CTpyKTypbl CHEra Npon3BoanTCH
Npy NOMOLUM Nynbl C NATU- UM AECATUKPATHBIM
yBenuyeHnem.  [ns nccnegoBaHus noa
MUKPOCKOMOM M3 okowek 6Oypa naHueTom
Bblpe3aloT obpasubl AnvHON 5 cm 1 wupmHon 1
cM. OTn o0bpasubl YyKknagbiBalT B SAYENKU
KapTOHHbIX WUNN OepeBsiHHbIX KOPOOOK, npuyem
Kaxkgasa siderika nmeeT CBOMW MOPSIAKOBbLIA HOMEP.
Mocne aToro o6pasubl OCTOPOXHO AOCTaBNSIOT B
CHexHylo  nabopaTtopuio.  Mukpockonuyeckne
nccrnegoBaHusa obpasuoB B 3ToM nabopaTtopuu
NPOM3BOAAT NPU NOMOLLM NpenapoBanbHOM Nynkbl
C [BaguaTUKpaTHbIM YBENIMYEHNEM WNN MpU
nomow  OGUHOKYNSAPHOro  MMKpOCkKona  Tuna
«lpeHy» (yBennyenve ot 16 go 180). 3tu
nccrnegoBaHusa HeobxoaumMo BECTU B MOMELLEHUN
C oTpuuartenbHbIMK TemnepaTtypamu, Ans 4Yero
MO>HO, Hampumep, NMOCTPOUTb CHEXHbIN AOMUK
TMNa  3CKMMOCCKOFO  «WUrfy», B  KOTOPOM
konebaHWs BHELWHWX Temnepatyp He CTofb
ObICTPO CKasbiBAOTCA Ha TemnepaType BO3ayxa
BHYTPW MNOCTPOMKN.

Onpepenenue Temnepatypbl Ha
pPa3snMyHbIX FOPN3OHTAxX CHEXHOWN TOMLWM BeaeTCs
npM  MOMOWM  KOMMSIEKTa  MWHMMAaIbHbIX
TEPMOMETPOB, KOTOPbIE Ha pPasnuyHbIX ryOGuHax
LennMKkoM BAOABNUBAKTCA B OTBECHYIO CTEHKY
CHexHoro wypda. Npu 3anoxeHnM TepMOMeTPOB
npoBepka  rOPU3OHTarbLHOCTU  NPOU3BOAMUTCA
OObl4HBIM  BaTepnacoM, MPUKPENSIEHHbIM K
OepeBAHHOMY TPeyrofbHUKY, nocne 4ero, CnycTs
30 MUWHYT, NPoOU3BOOUTCHA OTCYET TemnepaTypsbl.
Mpwn 3aknagke TEPMOMETPOB B CHEXHYIO TOJILLY
Ha CyTku n donee ypoBHW, rae Gbinv ocTaBneHbl
TEepMOMETpbI, MapK1pyroTcs AHWUIMHOBLIM
MOPOLLKOM, Mocrne 4ero wypd 3acbinaT. YTobbl
Wwypd MOXHO ObINIO HANTK 1M Nocne MeTenen, Ha
MOBEPXHOCTM CHera, Mo NMHUKM CTEeHKM wypda,
raoe 6biny 3anoXeHbl TEPMOMETPbI, Ha KOfbILLIKaX
BbicoTO 0,5 M NPOTArMBaKOT APKUN LLHYP.

HeycTton4meocTb cmecu (cHera) npusoguT
K nepekpuctannusauum, B pesynbTate 4ero
BO3HMKAOT  MOHOMMUTHbIE  KpuUCTanfbl, pPOCT
KOTOPbIX 06pa3yeT ropusoHT pa3pbiXeHUs.

CkenetoobpasHble opMbl fbga, B Buae
TaK XOpOLWO BCEM W3BECTHbIX CHEXMWHOK,
BO3HUKLUME Npv noneTte B atmocdepe, HegJonro-
BEYHbI, TAaK Kak nocrie nageHns Ha NoBepxXHOCTb
3eMIIM UMM CHEXHOro MOKPOBa OHWU Ha4vMHawoT
n3meHaTb cBoto dopmy. MNpu aTOM NpomcxoauT
npouecc nepemMelleHns MOreKkyn BeLecTBa,
KOTOPbIN  MNPUBOAUT K YHUYTOXEHUIO CTOMb
XapakTepHbIX  LEeCTUMy4YeBbIX 3Be3govek, U
CHEXVHKM  npeBpawawTca B  Hebonbluve
negsHble KOMOYKH.

O6bsicHeHne aTomy siBneHutio gaet B.I1.
BenHbepr B  agByx cBoux pabotax -

«HeBO3MOXHOCTb KOHCEPBUPOBaHMSA CHEXMHOK» (1929) n «Pexenaumn nega n cHera» (1938). HeyctonumsocTb
CHEXMHOK CBA3aHa C TeM, YTO YNpyrocTb BOASHBLIX NapoB Hag OCTPUSMU 3BE3[0YKW, UMEIOLLMMN HE3HAYNTENbHbIN
pagunyc, 6onblue, Yem Had 4acTAMM CHEXWHKW, 06nadaomMMn MEeHbLLUMM pagnycoM KpuBM3HLI. B Tonwwe cHexHoro
MoKpoBa He MOryT CyLLeCTBOBaTb PSAOM TOYKM C pasHbIM AaBrieHNeM: OHO ByaeT CTPeMUTbCS BbIPOBHATLCSH, T. €.
nap 6ygeTt nepeTtekaTb OT BepLUMHbI Nydel n pebep K BOTHYTbIM yriaM M NrockuMm yvactkam. [Ona nocnegHux,



OJHaKo, paBHOBECKE HacTynaeT npu 6onee HU3KOM AaBIEHWU, Y NMPUTEKAIOLLME K HUM Napbl OKaXyTCHA U3MNULIHUMMU,
nepechILLatoLLMMK NPOCTPaHCTBO.

BcrnegcTtere 3TOro Ha MAOCKUX M BOFHYTbIX MEeCTax HayHeTcs cybnumauns BogaHbIX napoB n obpasoBaHue n3
3Be30o4ek Menkux (OUPHOBBIX 3EpeH, KOTOpble 3aTeM HauyHyT yBenuumBaTbCA B pa3mepax. OTOT Npouecc Ham
yAanocb npocrneautb, NOCTaBUB Psif OMbITOB MO BblpaliMBaHWIO 3epeH ¢upHa C nocriegoBaTenbHbIM MUKPO-
doTorpadomMpoBaHMEM M3MEHEHUSI 3€PEH Ha MPOTSXKEHUN MecsueB. OTn paboTbl Obinv HavaTtbl B 1949 rogy B
XunbuHckon 3anonspHon nabopaTtopum Mockosckoro yHuBepcuteTa. b.M.BenHbepr nuwer:

«... OCTPbIA KpaW CHEXMHKM He MOXeT CyllecTBoBaTb Mpu ee nokoe - Tem bonee, 4TO, B COOTBETCTBUM C
dopmynon ToMcoHa, ynpyroctb Napa Ha pebpe Kpuctanna BoobLe (M CHEXUHKA B YaCTHOCTW) AOMKHA ObITb, €Ccriun
He GeckoHeuvHa, TO Ype3BblvanHo Benukay» (1929, ctp. 712).

Mo dopmyne ToMmcoHa ynpyrocTb napa Pr kannu Xnakoctn paguyca r:

d2 x 2a

Pr=Pyp. +——,
iRt (d1-d2)r
'ae Pynp. — YNpyroctb napa npu Ton xe TemnepaType Ha Mnnockon noBepxHoctun; d1 - MNoTHOCTb BOAbI (M nbaa),
d2 - nNnNoTHOCTb napa, HacbIWaloLWero NPocTpaHCTBO Haj BOAOMW (NbAOM) NpU OaHHOW TemnepaType, d - KO3-
PULMEHT NOBEPXHOCTHOIO HaTsKeHus xnakoctu (Bennbepr, 1940, ctp. 30).
Mcxoast us ykasaHHbIX cooTHoLwweHnn, b.M.BenHbepr genaeT BbIBOA:

«I703momy Kpucmarnnbl bornee 3HadyumersbHbIX pasmepos OOImKHbI pacmu 3a cyem MeHbWUX Kpucmarnsos, a
ocmpeble pe6pa u mem 6ornee 8epWUHbI Kpucmarjioe, 8 4YacmHoCcmu CHEeXUHKU, OOmKHbI  [10CMENeHHO
3aKpyeriambCsy.

OT10 ykasaHue B.lN.BenHbcpra ana Hac MMeeT BaXHOE 3HayeHue, TaK Kak B CHEXHOW TOrlie COBEepLUEHHO
OTYETNIMBO 3aMETHO MOCTENEHHOE YKPYMHEHNE BENUYUHLI 3epHa MO Mepe «CTapeHusi» CHEXHOro rnokposa. Ho
ocobeHHo 6onblUoe 3HayeHne B MeTaMopdo3e CHEXHOW TOMNLM UMEKT TENIoM30NALUMOHHbIE CBOWCTBA CHEXHOMO
MoKpoBa, CrnocobCTBYIOLWME HENpPepbIBHOMY MpPOLECCYy M3MEHEHUs ero CTpykTypbl. B Tonwe cHera cosgaetcs
3HauuTenbHasa pasHuua TemnepaTtyp Ha pasfnyHbIX rOPU30OHTax, U, B CBA3W C 3TUM, HAYMHAETCS ABWKEHNE BOASHbIX
napoB 13 6oree TensbiX FOPU3OHTOB B Bonee XonoaHbIe.

B Anbnax gBwxkeHue BOOAHbLIX NapoB U3 6oree HU3KMX rOPU3OHTOB CHEXHOW ToNwWwM B BepxHue BenbueHbax
CBSA3bIBAET C TasHNEM CHera.

OH nuwer:

«B HWxXHeMm nnacmy 6 cusly no4YeeHHo20 merinia npoucxodum HesHadumersbHoe masiHue (3mo ObHapyXeHOo
nymem uyersnoeo psda usmepeHuli memrnepamypbl 8 CHeay, Komopbie HeriocpedcmeeHHO Had rnoysol danu om +0,5
0o 1°. Hanuyue marol e00b! 0bycrosnugaem HachlweHUe 800siHbIM rnapom e8o30yxa, codepxauje2ocs 8 rnycmomax
CHeza. Omom HacbIWEHHbIU napoM 8030yX UUPKYyrupyem 8 Haxo0suwuxcsl 8 cHeay Hebonbwux nycmomax u
eriusiem Ha rnocmerneHHyo nepexkpucmarniu3ayuro nocriedHezo.

Heckonbko uHadYe npomekaem MpoUecc 8 CHEXHbIX CrI0sIX, KOmopble fiexam Ha nedsHoOM rnacmy e
nedHuKoeabIx obriacmsix. 30ech 803HUKaKOUUE Ha MOBEPXHOCMU U MPOHUKaKUUE Yepe3 pbixXiible 30HbI masibie 800b!
06pasyrom Had HUXHUM N1edsIHbIM M1acmom 6000HOCHbLIU 20pU30HM, U3 KOMOPOo20o 8oda ucnapsiemcs U enusiem Ha
nepekpucmasnnu3ayuro» (1936, cmp. 8).

BenbneHbax ykasblBaeT NULLIb Ha YaCTHbIA Cy4an BO3HUKHOBEHWUSI MUrpaumy BoAsSHbIX NapoB B TOSLLE CHera.
B Anbnax TemnepaTypa MoYBbl JENCTBUTENBHO MOXET OblTb NMOMOXUTENBHOW, HO B XnbnHax n B Cnbupmn mepanoie
TPYHTbI UMEIKT OTpuUaTeNnbHble TeMnepaTtypbl, U TasHAE CHEXHOro MOKpoBa MNPoOMCXoauTb He MoxeT. OgHako
nepekpucTannuaaums cHera 3gecb ngeT odeHb BbiCTpo.

Mpouecc nepekpucTannu3auumn cHera B NeqHUKOBbLIX obnacTtax, no BenbueHbaxy, cBsA3aH Takke C Hanmynem
BOAbl B XXWOKOM COCTOsSIHMM. Ha camom e gene 37O NUWb YacTHbIA CriyYyal, Tak Kak TOMbKO BECHOW U NETOM
BO3MOXHbl MPOHUKHOBEHUSA Tarnon BoAbl M 0BpasoBaHMe BOOHOrO ropmsoHTa. lNpouecc xe nepekpuctannusauum
CHera NpoucxoanT B AEUCTBUTENbHOCTU B pe3ynbTaTe 3Ha4YUTENbHOro TeMNepaTypHOro rpagueHTa BHYTPU CHEXHOW
TONMWM M He TpebyeT B kayecTBe 00s3aTENbHOrO YCroBWUsi HaNM4usa Tanown Boabl. BoagsHow nap B Tonuwie cHera
yCneLwHo MUrpupyeT Npu oTpuLatenbHbIX Temnepatypax. [ns ABUXKEHUS ero U3 HUXHUX rOpu3oHTOB B BEPXHUE Tpe-
OyeTca nuLwb cyliecTBOBaHWE Gonee BbICOKUX TEMMEPATYP B HXKHUX TOMLLAX.

PasHocTb TeMnepaTtyp MeXay HWKHUMU 1 BEPXHUMU TOPU30OHTaMK, MO HaWMM HabnwogeHusam, Ha Kaekase Ha
BbicoTe 2 000 M B dpeBpane n MapTe MHorda gocturana 12-15°, a B Nanunue (Koctpomckaa obnactb) B doeBpane -
17°.

Ha 3HaunTenbHyio pasHuuy Temnepatyp ykasbiBan B 1888 r. Xpuctonn, usyyaBwunm B MopgeHe
pacnpegeneHve TemnepaTyp B CHEXHbIX 3aHocax rnybuHom 1,5 m. OH ycTaHoBuWM, YTO TemnepaTtypa CHEXHOro
cnog, npunerarowero kK 3emne, 6oina ot -1 go 0°, a camoro BepxHero ropmsoHTa -10° (1889, ctp. 233). I.A.Jlo-
Tocnasckui anga aHeaps 1893 r. nogvepkHyn ewe Gonbluee 3alnTHOE 3HAaYEHNE CHEXHOrO NMOKPOBAa: MOA NOKPOBOM



cHera B 47 cm Temnepartypa -1,9°, Ha obHaxeHHoM no4yse -16,6°. Takum oOpas3oM, MO4YBaA, MOKPbITAs CHEroM,
okasanacb Ha 14,7° Tennee obGHaXXeHHOMN.

[axe CHEXHbI MOKPOB, WMENLWMN He3HaYUTEeNbHY TOMWWHY, obnagaeT [OCTAaTO4MHO XOPOLUMMU
TEennoun3onsaunoHHeiMn ceorictBamu. J1. Anoctonos (1893, ctp. 40) B NonbauHrene (6. Kypnsnackas ry6.) 15 aHBaps
1893 r. oTMeTUN Ha NOBEPXHOCTU 3eMNM TemnepaTtypy -29,1°, a nog CHerom, TonwuHon 27 cm, -4,5°.

MHTepecHbl B 3TOM oTHOweHun padHHble [1.M.Konockosa (tabn. 1), npoussoguBliero HabnogeHws Hag
pacnpegeneHvemM TemnepaTyp BHYTpW CHexxHow Tonwm (umt. no M. H. YupsuHckomy, 1932, cTp. 86).

Ta6nuua 1.
Mecsubl AuBapb ®deBpanb MapT Anpenb
CpenHsist BbICOTa CHEXHOro NoKpoBa 19 24 38 26
(B cm)
CpepfHsas cyTovHas Temneparypa Ha -36,8 -26,8 -16,2 -0,9
NOBEPXHOCTU CHera
CpepHsas cyTovHasa Temneparypa nog -17,9 -13,8 -8,3 -1,7
CHErom
Moa cHerom Tennee Ha ... 18,9 13,0 7,9 -0,8
CpegHuin CyTOYHBIN MUHUMYM Ha -47,8 -40,5 -31,0 -11,6
NOBEPXHOCTU CHera
Toxe noa CHerowm... -19,2 -14,9 -8,9 -3,4
Mop cHerom Tennee Ha... 28,6 25,6 22,1 8,2

3HauuTenbHas pasHuua B TeMnepatype Mexay HWKHUM WM BEPXHUM ropu3oHTaMu Habrpanacb Hamu B
mMapTe 1944 r. B Tonwax cHera, 3anerarowmx Ha NOBEPXHOCTU arnbMMUINCKOro flyra U B 3apocrsX poaoAeHapoHa. OTa
pasHuLa OOBLSCHAETCA TEM, YTO HUXKHME TOPU3OHTbI CHEXHOW TOMWM B OAHHOM Cryvae cocTosinii U3 Gonblumx
BO3AYLUHbLIX NMOMOCTENA BNEPEMEXKY CO CHEFOM, YTO 3HAYMTENbHO MOBLILLANO, TEMNNOU30NSALMOHHbIE CBOWCTBA CHera
(Tabn. 2).

Tabnuua 2.
Xapaktep nogcTunaroLien MowHocTb Temnepatypa Temnepatypa Pa3Huua
NOBEPXHOCTU CHera (B c™m) HWXHero NOBEPXHOCTU Temneparyp
ropu3soHTa (B °C) cHera (B °C) (8°C)

150 -1,0 -13,0 12,0

Anbnuickun nyr 100 -0,5 -11,3 10,7

120 0,0 -10,0 10,0

150 0,0 -13,0 13,0

3apocnu pogogeHapoHa 100 0,0 -12,0 12,0

120 0,0 -10,0 10,0

B cpeaHen nonoce eBponenckon Yactu Cosetckoro Coto3a H.A.KaumHckuim B 1927 r. oTMedan ocobble
TENNon3onsALNOHHbIE CBOMCTBA CHEra, NeXasBLuero Ha Tpaee. Tak, OH nucan:

«CHee, Ha 3anexu, 0COBeHHO 8 MepabIx C8OUX MOPUUSIX, JIe2 PbIX/I0, Mepemexasichb ¢ ymepwumu cmebnsamu.
lMonyyuncsa komnnekc mpasa - cHee, 6o2ambili 8030yWHbLIMU MPOMEXymKamMu U Masio mennonpoHuyaemsbil. B
pesyrnbmame 3a5exb poMep3asa 8 Mmpu pas3a MeHblWe, HeXesU ecraxaHHbIl ydacmok» (cmp. 24).

MoBbilWEHNE TENMOM30NSALMOHHBIX CBOWCTB CHEra, 3anerawllero Ha MOXOBOM TMOKPOBE, Cybanbnuinckom
BbICOKOTPaBbe, HECKOLLEHHOW TpaBe, 3aMeyanocb HaMu HEOOHOKPAaTHO.

B auBape 1945 r. B okpecTHOCTSAX anu4dckon reorpacpmdeckon ctaHumm MITIA um. MoTemknHa B cyrpobax,
MOLLIHOCTbIO 1 M, Ha AHe TONTyHOBCKOro oBpara pasHuua B TemnepaTtype Mexay HVXKHUM U BEPXHUM FOPU3OHTaMU
cHera gocturana ot 12 go 17°.

WccneposaHne pacnpegeneHvs TemnepaTypbl BHYTPU CHEXHOW TOMWM Hamy ObiNo MNOCTaBNeHO Ha
leorpacuyeckonn ctaHumm MIY B KpacHoBnpoBe (MockoBckaa obnactb). HabniogeHnss Temnepartypbl
Npon3BOAMIUCH Yepe3 Kaxable 15 cm, oTcyeT Bpanca no MMHUMAanbHbIM TepMoMeTpam B 7 4acoB; Npu 3TOM MO
WTMdTY OTCUYMTbIBANACk MUHMMarbHas TemnepaTtypa, a No CnupTy-cpovHas Temnepatypa (Habnogatens A.C.
Xpomoga).

[MapannenbHO M3y4YeHW0 Xoda TeMnepaTypbl BENOCb MUKPOCKOMUYECKOE U3yYeHue nepekpuctannmsaumm
CHexHol Tonwm. Ha puc. 9 nsobpaxeH xo4 MUHMManbHbBIX TeMNepaTyp Ha KaMEHHOW pocchbinv 3a siHBapb 1948 .
MHTepecHo, 4TO crnow cHera B 28,5 cm (Tabn. 5) aBnsieTca XOpoLnM TeNroM3oNnsTopoM, B KOTOpoM Habnogancs
3HaAYMTENbHbIA TemnepaTypHbI rpaaneHT. NPOHMKHOBEHME HU3KUX TemnepaTyp Habnwganocb Nullib B BEPXHEM




crnoe cHera, MowHocTblo 13,5 cM. B HWXHUKX xe Cnosix NoYTn Bce Bpems Obinv LOBOMBHO BbICOKME TeMMNepaTyphbl -
oT -0,4 go -3,1°, n NUWb B Havane siHBaps TemnepaTtypa gocturana -7,4°. Bcnegcteme 3Toro noyesa okasanach He
npomMepsLUen.

MprMepbl pa3HOCTK TeMMepaTyp Mexay CrosiMm CHera MoXHo oTobpasuTb B Tabn. 3.

Tabnuua 3.
Yucna aHBaps Temnepatypa B Tonue cHera ( B °C)
Y noBepXxHOCTU 3eMSIN B 15¢cm oT noBepXHOCTH Ha noBepxHOCTU 3eMnun
5 -3,9 -6,4 -28,9
6 -2,1 -8,7 -31,3
9 -1,1 -1,9 -7,4
13 -2,1 -8,9 -21,1
15 -15 -3,1 -10,2
19 -2,9 -8,4 -22,6
29 -2,7 -6,5 -13,3

Yewm Gonblue pa3HOCTb TemnepaTtyp, TeM 3HauuTernbHee BenuuuHa rpagveHTa gaBneHus BOASHOro napa,
HanpaBMeHHOro M3 HWXHUX rOPM3OHTOB CHera B BepxHue. C 3TuM Takke cBa3aHa Gonbluas naBMHHAA ONacHOCTb
CKIIOHOB, Ha KOTOpbIX 0COGEHHO ObICTPO MpoTeKaeT NpoLecc NepepoxaeHns CHeXHow Tonwu. B 6onee xonoaHbix
(BEPXHWNX) FOPU3OHTaX BO3HWKAET MepeHacblllieHne Bo3Ayxa napaMu Mo OTHOLUEHWIO KO fbAy, WU Ha MOBEPXHOCTU
CHEXHbIX 3€pEeH Ha4YMHaeTCs POCT HOBbIX KPUCTaroB.

BereHep (1911, cTp. 83) npvMBOAUT BEnUUMHY YNPYroctTen BOASHOro napa Mpu pasnuyHbiX Temnepartypax
OTHOCUTESNbHAsA BRaXHOCTb Haf MOBEPXHOCTbIO BOAbl RW 1 OTHOCUTENbHas BNaXHOCTb Hag NMOBEPXHOCTLIO Nbaa
Re, (Tabn. 4).

Tabnuua 4.
TemnepaTtypa 0’ -5° -10° -15° -20° -25° -30° -35°
Ynpyroctb napa ans 4,58 3,17 2,16 1,45 0,96 0,61 0,39 0,24
Rw =100%
Ynpyroctb napa ans 4,58 3,03 1,97 1,26 0,79 0,48 0,29 0,17
Re =100%
PasHuua Rw — Re 0,00 0,14 0,19 0,19 0,17 0,13 0,10 0,07

Cy6bnmMmaumoHHbIA NpoLIecC* HauyMHaeT OCYLIEeCTBMATbCH, Kak TONMbKO BOASHbIE Mapbl, NMOAHWMAaOLWMeCs B
CHEXHOW TOrLle, OOCTUratloT NepeHachILeHns OTHOCUTENbHO Nbaa. BereHep ykasbiBaeT, NMpu KakoW BNaXHOCTM
BO3[yXa OTHOCUTENbHO BOAbl HACTynaeT HacbIleHMe OTHOCUTENbHO, Nbaa (Tabn. 5) (nut. no E.N.Tuxomwuposy,
1938, cTp. 63).

*Cybnumayusi U 80320HKa - MPOUECChI, 8 KOMOPbIX 8eLECMBO, MUHYS MPOMEXYMOYHbIE ¢hba3bl, rnepexodum 8
cnedyrowyro ¢asy. Cybnumayuss - nepexod eewecmea fnpsMo U3 2a300bpa3Ho20 cocmosiHus 8 meepdoe, a
B80320HKa - repexo0d u3 mgepdo20 COCMOSIHUS 8 2a3006pa3Hoe, MUHYS XUOKyto ¢ha3sy. LLIupoko pacnpocmpaHeHHbIM
cny4yaem cybnumauyuu cryxum rnosienieHue redsiHbiX y30p08 Ha OKHax, koz0a 800sHOU Hap riepexodum cpasy 8
meepdoe meno. 3momy eornpocy riocesueHa paboma b. 1. Belinb6opaa (1938).

Ta6bnuua 5.

Temnepatypa -5° -10° -15° -20° | -25° | -30° | -35° | -40° | -50° | -60°
BnaxHocTtb B % 96 91 87 82 79 74 71 67 61 55
OTHOCUTEIbHO BOObI

OTN COOTHOLLEHNA MMeT OOoMbLIOW reorpauyeckuin CMbICA, Tak Kak ykasbiBalOT Ha TO, YTO YeM HuxXe
TeMmnepaTtypbl, TEM MWHTEHCMBHEE MOXET MNPOUCXOAUTb CYOMMMAaUMOHHBIN MpPOLEeCcC Aaxe Mpu CPaBHUTENBHO
HebOoNbLLON BNAXXHOCTN OTHOCUTENBHO BOAbI.

Ha KaBkase B OOMbLUMHCTBE Criy4aeB TemrepaTypa HWKHEro ropusoHTa cHera (Mo HawuMm HabniogeHusiv)
6bina okono 0°, a ogHaxabl B HXKHEM CIlOe, COCTOSIBLLUEM U3 3aCOXLLEr0 TPABOCTOS M POAOAEHAPOHA, TeMnepaTypa
paBHsnack +0,5° 1 B TO e BpeMsi B MOBEPXHOCTHbIX FOPU30HTax goxoauna ao -15°.
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Puc 9. Xod MuHuUManbHbIX memriepamyp 8 MmOJUWe CHe2a Ha KaMeHHOU pocchinu 3a siHeapb 1948 e.
(KpacHosudoso, eoepagpuyeckas cmaHuus MI'Y)

[Mpu Takom pacnpeneneHny TemnepaTyp BO3HMKAN 3HAaYUTENbHbLIN rpagueHT AN Myurpauumm BoASHbIX Napos,
Tak Kak AaBrneHue BoasiHoro napa npu 0° paBHo 4,58 MM, a npu -15° - 1,45 mm. B pesynbTate pasHOCTU OaBneHuUi
NPOUCXOAMWT NEPEHOC BOAAHOIO Napa U3 HWKHUX FOPU3OHTOB B BEPXHME. JTO BMeYeET 3a COOOM NCNapeHne B HDKHUX
TOrLax 3epeH NbAa, Bbi3blBasi paspbIXNIEHNE HMXKHENO Crosi CHera.

CTPYKTYPA KPUCTANNOB NMyYBUHHOIO UHEA

BoasHble napbl, 4OCTUTHYB NepeHachIeHNs OTHOCMTENBHO NbAa, CyonMupytoTcs, co3gasas ocobyto hopmy
nefsiHbIX KPUCTanmoB - rMyOUHHBLIA UHEN, 00pasyloLlmx Ype3Bbl4aHO HEMPOYHbLIA FrOPU3OHT. lMaynbke aTOT TN
KPMCTansoB Mo aHanornv ¢ NeCKOM-nsbiByHOM Ha3Bars CHEFOM-MNJ1bIBYHOM.

TepMuH CHer-nnbiByH yKasblBaeT Ha MOABWXHOCTb CHEra u Ha cnabble B3auMHbIE CBA3W MEXAY KpUcTannamu.
Ho pbIXNoCTb M OTCYTCTBUE TPEHUS] XapaKTEepHbl Takke W AN KPYNHO3EPHWUCTOro dumpHa, T. €. OH obnagaeTt
NnbiBy4eCTbi0. 10 9TOMY NPU3HAKy ero Takke MOXHO Ha3BaTb CHErOM-MibIBYHOM, XOTH reHEe3UC KPYnHO3EPHUCTOro
dumpHa nHon. Hanpumep, A.B.MONOYHNKOB NULLET:

«... 0ObIKHOBEHHBIL ¢hupHOBbIU CHee UHoz20a rnpuobpemaem cmpykmypHbie ceolicmea, cbnuxarujue e2o co
CHe20M-rbiIeyHOM. Takol CHez cOcmoum U3 3€peH, COBEPUIEHHO HE C8s13aHHbIX MexQy cobol unu HacmosibKo
cnabo cesizaHHbIX, YUMo Mareliuez2o 8o3delicmeusi 00cmamoyHo, Ymobbi OH Hadyar pacceinamscsi» (1938, cmp.28).

Moatomy KpucTtannbl, obpasoBaBLUMECH B pe3yfibTaTe BO3rOHKM M cybGnumauum, mbl B fanbHenwem bygem
Ha3blBaTb «FNYOUHHBLIM MHEeM», Tak Kak 3TOT TEPMUH YKa3blBaeT Ha MX MPOUCXOXAEHME, a nerkasi NoABMXKXHOCTb
MOXeT ObITb MPM3HAKOM TaKXKe W KPYNHO3epHUCTOro cupHa. Kpuctannel rmyObvHHOrO MHEs WInu CHera-nibiByHa
NPVKPENIAOTCS CBOEW Y3KOW YacTblo K 3epHaM (bupHa, NpUYem OJIMHHAS MX OCb PacrofioXeHa NeprneHaMKynapHo
3aneraHvio NNacTtoB cHera. [ocTeneHHO BO3HWKAET aXypHOE COOPYXXEHUE W3 FPO3AEN KPUCTAINIOB C OTYETNMBO
Bblpa)XE€HHbIMW FPaHsAMM, COEANHEHHBIMU MEXAY COOOM NULb B HECKOMNbBKNX ToYkax (puc. 10).

Ha KaBkase, B XnbuHax, a Takke B OKPeCTHOCTsIX ropoga Manuya n B KpacHoBugose Kpuctannbl riyouHHOro
MHEA UMEIKT OAMHAKOBYH CTPYKTYPY M OTNUYaOTCs Apyr OoT Agpyra nuwb pasmepamu. Ha puc. 10 npencrasneHbl
BCTPEYEHHbIE HaMW TUMbl KPUCTAmNMOB U KX COYfIEHEHMEe Apyr C Apyrom, obpasylollee 4pe3BblHaHO XPYynkoe
coopyxeHue. Npun paspyLleHun CBA3en ropu3oHT rmybuHHOro MHes npespallancd B HUYEM He CBA3aHHbIN PbIXIbIi
CNnoW cHera, B KOTOPOM MOSTHOCTbIO OTCYTCTBOBana cBsA3b. B Takom cHery Hora npoBanuBanacb [0 rpyHTa, U B
Wwypdax CHer He gepXarncs B OTBECHbLIX CTEHKax, a Bbicbinancs, kak kpyna. OH Takke coBepLleHHO CBOOOAHO
BbICbINANCs U N3 CHEXHOro bypa.



Puc 10. Tunbil Kpucmarnnos anybuHHO20 UHes (pUucyHOK asmopa)



Habnoganuce cneaytowmne dopmbl kpuctannos (puc. 11 un 12):

- lMonble 2ekcacoHarbHble nupamudsl 8 hopme bOoKasi08, cOCmMOosAWUe U3 MIacCmUHOK, y8enuyuearujuxcs
KHU3y. Paamepsi ux cocmasnsanu 4-5 mm, 0oxodsi uHozda o 9 mm. MHozue nupamudsl umesnu cmyrneHYyamsie
pebpa (puc. 11, 6, 8, 2).

- lekcazoHarnbHblie nnacmuHku (puc. 10), cocmoswue u3 crupanbHO 3aKpy4YeHHbIX WecmuzgpaHHUKO8 8ce
YMEeHbUWaruuxcs paamepos, 8 rnornepedyHuke 0o 5 mm.

- UlecmuepaHHbie MOHOMUMHbIE MPuU3Mbl 8 KOMOUHayuu ¢ nupamudod. Paamep kpucmarnna 0o 6 mm (puc. 12,
a, 6, 8).

- LlecmuepaHHbie MOHONMUMHbIe rupamudbi. Pasmep do 6 mm (puc. 12, 0, e).

Kpuctannbl, cBA3aHHble Mexay CODOK OYeHb HEMPOYHO, NErko paspyLluiarTcsd npu nepexoge TemnepaTypbl
yepes 0° B MonoxuTenbHyl0 CTOpoOHYy. HabrniogeHns 3a TasHMEM CPOCTKOB KpUCTanmnos, Npy ABaguaTVKpaTHOM
yBENUYEHUN, NMOKa3bIBaloOT, YTO NPU TasHMU BbLICTPO HAYMHAETCS ONMaBfieHNe KPUCTansoB, OT KOTOPbIX TEKYT Lenble
NMOTOKM BOAbl, HO CaMMn KpUCTansbl, BCE BPEMS YMEHbLUAACh, COXPaHSAOT POPMY C O4EHb CKOMb3KNUMU MPaBUIibHLIMU
rpaHsMu. Takum o6pasom, MX CBOWCTBA, KakK LUAPUKOMOALIMIMHUKOB, COXPAaHSIOTCS A0 TeX MNop, Moka OHW He
ncyesaroT COBEPLLEHHO.

OcoBeHHO MHTEHCUBHO POCT 3TOr0 ropM3oHTa (a BMecTe C TeM M NMaBMHHON OMAacHOCTU) NPOMCXOANT TaMm, rae
B TONWAX CHera Ha nyTu ABWXEHWS BOASAHbIX MAapOB HaxoOsaTCs MorpebGeHHble HacTOBblE KOPKW, U3-3a KOTOPbIX
NMOAHMMAIOLLMINCS BOAAHON Nnap 3adepxuBaeTcs n 6bicTpee AoCTUraeT HaCbILLEHNS OTHOCUTENBHO NbAaa.

A.B.Mono4yHnKkoB COBEpLIEHHO CrpaBeAnvMBO YyKasblBaeT Ha Oonbloe 3HayeHue, KOoTopoe WMeroT
norpebeHHble (OUPHOBbLIE KOPKW MPU PaspbIXSIEHUM CHEXHOW TOMLWM, TaK Kak 3TV KOpPKW MpensTCTBYIOT npo-
HUKHOBEHUIKO BOOAAHbIX NapoB U3 bornee HU3KUX FTOPM30HTOB B Oonee BEepXHUe. OH nuwert:

«Bcrnedcmeue amozo ucnapeHue CHeXHbIX 3epeH 8 HaOKOPOYHOM CJl0e C MOoCedyowuM nepemeu,eHuem
0bpa3osaswiuxcsi Mapos 8 ebllenexaujue Criou He KOMIEeHcupyemcs npumoKoM napoe cHu3y. Tak xe, Kak y
MpuU3eMHO20 C/105l, 30echb MPOoUECC B80320HKU rpesanupyem Hald 0bpamHbiM rfpouyeccoM cybnumayuu, 4mo
npueodum K aHasioeuyHoOMy pe3yrbmamy - 06pa308aHU0 CUMIbHO PaspbIX/IeHHO20 Cbhirly4e20 (YUPHOB020 cHeza»
(1938, cmp. 30).

Pocty cybnnmauMoHHbIX KpUcTanmoB rnyOMHHOrO uMHes ocobeHHO 6naronpuATCTBYET HanmMyune MesKux
NonocTen, KOTopble CO34alT BO3MOXHOCTb CPaBHUTENbHO MErkon UUPKYNAUUM BOASHLIX NMapOB BHYTPU CHEXHOM
Tonwn. B Tex ke cnyyasix, korga nog Kopkamu M3-3a OCafkW HWXKeneXallero cHera BO3HMKaeT HeborbLuoe
cBobOAHOE MPOCTPAHCTBO, BCH HWKHSAS MOBEPXHOCTb KOPKW MOKPbIBAETCS KpUCTannamu rnyouvHHOro mHesa. 3T0T
npouecc aHanormdeH Kpuctannusaumm B KyHrypckon negsHon newepe u onucaH E.C.®epoposbiM, B.A.
Anbtbeprom, M.I1. o0noBKoBbIM.

CybnumaunoHHas Kpuctannusaums cosgaeT B KyHrypckow neliepe ruraHTCkue KpucTanibl, CTPOeHue
KOTOPbIX TOXOECTBEHHO KpucTannam, HalgeHHbIM HaMy B MOA3EMHbIX 3aMOPOXEHHbIX MyCTOTax M B rOpU3OHTax
OTpbiBa NaBuH Ha KaBkase. PasHuua mexagy kpuctannamm u3 newep 1 Kpuctannamm n3 onacHbIX rOpu3OHTOB CHEX-
HOW TOMLM 3aKn4yaeTcsa B TOM, UTO MNeLlepHble KpucTansbl SOCTUralT ruraHTckux pasmepoB (oo 50 cm B
nonepeyHnke), ABMNSASCb B TO XKe BPEMS MKLUb CKeNleTaMu KPUCTanmoB; Menkne e kpuctannel (5-8 MM) 13 onacHbIx
FOPM30HTOB YacTo GbIBAIOT MOHOMUTHBEIMU. OTa pa3sHuLa OOBACHSETCSA NULb TEM, YTO NPU HELOCTAaTOMHOM MPUTOKE
BOASHbIX MAPOB MeNKNe KpUcTanmbl pacTyT O4eHb MeANeHHO.

PocTt kpuctannoB rnyobuHHOro MHest 0COOEHHO YCMEewWwHO MAEeT NpU HanMyum MnonocTen, obecrneynBaroLLmX
[0CTaTto4yHO CBOOOAHY MUrpaumio BoasHbIX napoB. KpymnHble KpucTannbl ONUCAHHbLIX paHee POpM Mbl OObIMHO
Haxo4WMM B HWKHEWN TOSLLE CHEera, fEXaBLUero Ha KaMeHHbIX POCChINSAX, Cy0anbMUMMCKOM BbICOKOTPaBbE WM Ha
MOxoBOM mnokpoBe. OCcoBeHHO KpymHble KpUCTanmbl POCNM B MUKpOMeLlepkax, 0bpa3oBaBLUNXCA BHYTPU CHEXHON
TOMWM MO PasfM4YHbIM MpuYMHaM (HanpuMep, OCadKuM HWXKHEro nracta CHera nog HacTOBOW KOPKOW, Hanmnyuns
KaMeHHbIX POCCbINeW, rge CHer HemnsoTHO nexan mexay rmbeibamu, n T. n.). Mo3ToMy Mbl COYNM BO3MOXHbIM
NoCTaBUTb MapasienbHO OJ19 CPaBHEHWS U3yYeHWe CTPYKTYPbl KPUCTamsfoB U3 MUKPOMELLEPOK U KpoMe TOro 13
HacToALLMX neLep.

Takoe usyyeHue kpuctannos 6bino Hamu HavaTo Ha KaBkase B 1944 r., a 3aTem npogosmkeHo B mapTte 1947 r.
B XubuHax, npuyem umayyanacb CTPyKTypa KpucTannoB nbaa Ha nnato HKOkcnop M B 3aMOPOXEHHbLIX MOA3EeMHbIX
nycToTax, B KOTOPbIX yAanocb HanTn kpuctannsel (puc. 13), aHanornyHble No CTPYKType KpucTtannam, HangeHHbIM
BrnepBble B KyHrypckon neasiHon newepe E.C.®epoposbim (1883), a 3atem onucaHHble B.A.Anbt6eprom (1939) u
M.O.lonoskoBbIM (1939).
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Puc 11. Tabnuua mukpoghomozpacbull Kpucmarnos ariybuHHozo uHes (gpomo asmopa, A.A.LLlocmbuHo

]

A.C.Xpomoso



Puc 12. Tabnuuya mukpogomoepaghuli Kpucmarsios (¢homo asmopa, A.A.LLlocmbuHot, A.C.Xpomosol)



Puc 13. Tabnuya cybnumayuoHHbIX Kpucmasios u3 nod3emMHbIx mycmom (¢homo asmopa)



Puc 14. Tabnunua mukpodoTorpadmii cHera pasnuyHbix TMNoB (poTto aBTopa, A.A.LLlocTbnHon, A.C.XpomoBoi)



B.A.AnbT6epr, ykasbiBas Ha cBoeobpasne KpUCTanmos, nucarn:

«[ns amoeo, oOHako, nompeboesaniocb ydadyHoe U 4Ype3sblyalHO pPedKo ecmpeyaroueecss covYemaHue
6nasonpusimHbix ycrosull. Ha ecem 3emMHOM wape, 8epOsSIMHO, UMEemcsi OYeHb HeMH020 Mecm, 20e makoe
coyemaHue 8 OelicmeumernisHOCMU ocyujecmesisemcs.. Bo ecskom cnydae, U3 Mecm C SIPKO 8blPa)XeHHbIM
onmumymMom 0511 c80600H020 MPOSIBIIEHUS] Kpucmarioobpasyrowux cusi ¢ obecreYeHHbIM COXpaHEeHUEM O3Ha-
YeHHbIX 0cobeHHOCmMel 8 meyYyeHuUe rnpou3eosibHO 0012020 8PEMEHU MOXHO yKa3amb, ro-euOUMOMY, oKa MOoJibKO
00HO - amo KyHaypckas nedsiHas newepa Ha Ypane» (1930, cmp. 93).

OewnctButensHo, B KyHrypckor newepe ak3eMnnspbl Kpuctannos, HangeHHsle B. A. AnbtGeprom, gocturanm
NofyMeTpPOBLIX Pa3aMepPOB, B NMOA3EMHbIX € 3aMOPOXEHHbIX NycToTax Mbl Habnoganu nx paamepom go 10 cm, a B
TOsLLE CHera, B OMAacHOM rOpU30HTE, BENTMYMHOW BCEro nuub 2-4 n 8 mm. 'eomeTpuyeckne xe opMbl KpUCTannos
0oKasanucb TOXOECTBEHHLIMM.

Takum obpasom, KpuctannoobpasylLlime Cunbl NPoABASIOTCA BCoay - Oyab TO CHeXHad Tonwa, B KOTOPOM
NMPOMCXOAMT OYEeHb MEANEHHOEe [ABWKEeHWEe BOOSAHbIX NMapoB, UMM HacTosAwMe newlepbl. Ham npuxoamnocb 3Tu
KpucTannbl Takke HaXoAuTb B CHEXHOM TOrLLE B OKPEeCTHOCTAX [Manuyckon reorpadpmyeckon ctaHumm MockoBckoro
ropofcKoro negarormyeckoro MHCTUTyTa n B KpacHoBuaoBe, rae 6bi1o CHATO MHOrO MukpodpoTorpadmi. 3enmrman,
yKasblBasi Ha KPYMnHbIe KpUCTansbl, BO3HMKAKOLWME B TPELMHAX U B neLlepax, HeNpPaBUibHO CYATAET, YTO OHM Bbinu
Brnepsble onucaHbl epuHrom B 1888 r.; Ha camom Xe Aene BnepBble KpucTannbl ObiNM HaWdeHbl U OnNUCaHbI
pyccknm ydyeHbiMm E.C.degopoBbim B 1883 r. 3HaunTtenbHO nNo3gHee aHarnorMyHble KpucTtanmnbl Obln HangeHbl
PanTtom u Mpuctneem Ha AHTapKTU4ECKOM KOHTUHEHTe U Koxom 1 BereHepom B I'peHnaHamm.

E.C.®enopoB BnepBble onpenennn KpUCTamniMYeECKyl0 CTPYKTYpPY STUX CyGnMMauMoHHbIX kpuctannoB. OH
nucan:

«...CHee eblKpucmasniu3osbieaemcs 30ecb 6 6ofbluue, Xomsl U IMOHKUE, 2eKca2oHaslbHble mabruyku,
KOMOpbIe CHEXHbIM Xe UeMeHmMoM cuernistomcsi dpya ¢ 0py2oM u npumom eecbma npasusibHo» (cmp. 220).

B 1934 r. Il. ®nepoB Habnogan KpynHble neasHble KpucTannbel, gocturaswmue pasmepoB 4,5 cm. OHu
Haxoounucb B MycTOTax Mexay NbAvHamu W, No-BUAMMOMY, BO3HMKMIM 3a cyeT cybnumaumoHHoro npouecca. H.
®riepoB OTHEC WX K reMuagpuyeckum opmam rekcaroHarnbHOW CUCTEMbI, K Knaccy TPUroHanbHOro tpaneuosgpa
(cTp. 77).

CpaBHeHue cTpykTypbl kpuctannoB Kynrypckor, negdaHon newepbl U3 3aMOPOXEHHbIX MOA3EMHbIX MYCTOT U
KpUCTamnyoB M3 OMacHbIX ropu3oHTOB cHera KaBkasza u XubuH ybGexgawT Hac B MOMHOM CXOACTBE WX
KPUCTannM4yeckon CTPYKTYpbl, TaK Kak OHM BO3HWKIU B pes3ynbTaTe npouecca BO3roHkM n cybnumaumn. PasHuua
MeXxay 3TMMM KpucTannamm 3aknioyaeTcs N1lb B pa3Mmepax.

KpynHble kpuctannbl KyHrypckon newepbl 6binm udydeHsl M.[1.0NoBKOBbLIM, KOTOPLIV OXapakTepu3osan ux
Tak:

«Kpucmannoonmudyeckoe uccredogaHue rokasasno, 4mo a3mu Kpucmarsfbl OnmuyYyecku OOHOOCHbI U
Mo10XKUMe bHbI, OnmuYyeckasi 0Cb OpUeHmMuUpo8aHa neprneHOUKYISIPHO Mo8epxHocmu Haubornbuweao pa3sumusi.
U3mepeHue psida Kpucmarisios ¢ MoMOWbIo NMPUKIadHo20 20HUOMempa noKasaso, Ymo yeribl MiacmuHOK He PaeHbl
Mmexdy cobol, omnudasck Ha eesiuduHy om 5 do 15°. bauskumu fo gefluduHe oka3asnuch yaribl, pacronoXeHHbIe
yepe3 OOUH. Ha 3momM OCHOB8aHUU MOXHO 3aK/l4umb, 4mo, HECMOMPS Ha ecmpeyarujuecss uHozda 30ecb
Kpucmarnsbl 8 8ude Kak bbl 2e0MempPUYeCKU MPasusibHbIX WeCmuy20/bHbIX MIacmUHOK, 2/1a8HOU OCbo CUMMempuu
Kpucmarnios fibda orucbisaemMoz0 MeCmopOXOeHUs, Mo-8UGUMOMY, He Moxem bbimb OCb Wecmoao nopsidka Lg, a
JIUWb, B0O3MOXHO, OCb, mpembeao rnopsidka, Le» (1939, cmp. 166).

Takum ob6pa3om, nepepoxdeHue CHEXHOU Mosuu siesisemcsi pe3ysibmamom eHympeHHez0 rnpouyecca,
npomekarouwe2o 8 cHeay. bonbLUMHCTBO pas3pe3oB CHEXHOW TOMLM BO BTOPOMW NMOJIOBMHE 3MMbl UMeET B 6onbLUEN
U MEHbLLIEN CTEMNEHN Pa3BUTLIN ONacHbIV CNoW. Yalle BCero aToT Crow pacnonaraeTcs y NOBEPXHOCTU 3€MMN UMK
Yy HacTOBbIX KOpPOK. B cBA3K ¢ 3Tm cTpaHHO 3By4art crnoea JlyHHa (1926), KOTopbI FTOBOPUT O TOM, YTO MO MEpe Toro
Kak 3uma npogBuraeTcs Brneped, OCHOBHas HWKenexallass NOBEPXHOCTb CHera HayMHaeT urpaTb BCE MEHbLUYHO
ponb B npobneme naevH. Hao6opoT, UMEHHO NEpPEepPOXOEHNE HIDKHEN TOSLLM CHEra U NpMBOAUT K BO3HWMKHOBEHMWIO
CHEXHbIX NaBUH.

Tak Kak B HWXKHUX FOPU3OHTax CHera Temnepartypa OEepXWUTCA OKOMO Hymns, TO BO3MOXHO CpPaBHUTENbHO
cBobogHoe nepepacnpegeneHme Monekyn u cosgaHve 6onee yCTondmBbIX KpUCTaNNMYecknx opm.

B npouecce xe nepekpucTannmaaumm cHera NpoOMCXoauT yMeHblueHne obbema TBepablX KOMMNOHEHTOB CMECK
3a CYeT BO3HMKHOBEHMSI MOHOMUTHBLIX NeAsHbIX KPUCTannoB, YTO BrieyeT 3a coboW yBenvyeHwe MOpUCTOCTU U
XPYMKOCTU CHEXHOW TOSLLM.

YKpYMHEHNE 3epeH mpHa Takke MPOUCXoAWUT B pes3ynbTaTe NepekpucTanmM3auun cHera, nog BIUAHMEM
nepemMeLLeHns MONEKy B COOTBETCTBUM C yKa3aHHbIM Bbllle 3aKOHOM TOMCOHa 1 cybnmmaunoHHbIM yBENMYEHNEM
OTAenbHbIX 3epeH. Takum ob6pa3om, BO3HMKHOBEHME hpHA SBNSETCA €CTECTBEHHbLIM pe3yfbTaToM CaMopasBUTKS
cHexxHow Tonwm. OTTaMBaHMe N 3amep3aHue CnocoOCTBYIOT NPeBpaLLeHNto cHera B (PMpH, HO 3TO ABNSIETCSA NWLb
YacTHbIM cryvYaeM dmpHoobpasoBaHus. [losToMy HabnogeHne 3a MeTamopd0o301 CHEXHOM TOMLWM, Nexallen Ha
CKIoHax, n onpegeneHune noasneHna nepBbiX KpUcTanios FJ'Iy6I/IHHOFO mHea n cnabo ceBaA3aHHOro KPYNHO3€epPHUCTOro



vpHa, MMEIOLLEro BepTUKarbHY0 TEKCTYPY (BOMIOKHUCTOCTb), YKa3blBalOT Ha Hayano opMMpOBaHUS OMACHOro
cnosi.

Knaccudmkaums cHera gormkHa BbiTb NOCTpOEHa Ha OCHOBE M3y4YeHWsi Mpouecca, CO3Aalolero pasnuyHble
POpMbl U BENUYMHY 3epeH. Tunbl CHera OOIMKHbI COOTBETCTBOBATb OTAENbHbIM CTaausiM HEeMNpepbIBHOrO npouecca
MeTamMopd03bl CHera, Kak-To:

- CHEXUHKU, coxpaHuswue omyemiiuabie ¢hopMbi nepsuyHol Kpucmasiusayuu rnpu rnoneme 8 ammocgepe
(Heycmodlyueass ¢hopma CHeea CmMpeMuswWasiCs rnpespamumbcsi 8 1e0siHble KOMOYKU), 0esmeribHOCMb
eempa, Komophbll JloMaem U Kpowum CHeXUHKU, MOXem co30amb nopowKoobpasHblli cHee (puc. 14, 6);

- MeJIKo3epHUCMbIU MOPOUKOObpasHbIl CHee, 3epHa KOMopoe2o 803HUKIIU 3a cyem rpespawieHuUs1 38e3004eK
8 I/iedsiHble KOMOYKU coenacHo 3akoHy TomcoHa (puc. 14, a). [HanbHelwul npouyecc npusooum K
06pa308aHu0 (hbUPHOBbLIX 3ePEeH Pa3/IUYHOU 8eslUYUHbI, 803HUKAOWUX 8 pe3yribmame roe/iouWeHUsT MesiKux
3epeH boriee KpyrnHbIMU;

- Kpucmannel 2rybuHHo20 UHes - Hauboriee cogeplweHHas u ycmouvueas ¢hopma Kpucmasiudayuu eHympu
CHEXHOU mosuu, caMocmosimesibHO 803HUKWas 8 pe3dynbmame cybnumayuu (puc. 14, x, 3).

B cnyyae paspyweHuss cnos rnybuHHOrO WHesi, OH MpeBpallaeTcs B CbiNydee Teno, COoCTosilee u3s
OTOENbHbIX, HWYEM [pyr C [OPYrOM HE CBSI3aHHbIX, KPWUCTamnmnoB, HanoMuWHawWMX rpydy Apobu, puca wnu
LLIAPUKOMNOALLNMHUKOB.

Mcnonbays cywecTteyowme knaccudpumkaumm cHera J1.B.MonoyHukoBa, H.I.EBcmMmoBa, Takke npuvHMMmas BO
BHMMaHMe M3NoXeHHbIe Bbille COObpaXeHuns, cneayeT NPeanoXuTb Takyto Knaccugukaumio:

CHee, cocmosiwuli U3 CHEXUHOK, coXxpaHuswux ¢opMy nepeuyHoU Kpucmasnnusayuu, - ¢opMbI
Heycmolyusble;

- Mywucmblii cHeea. Cseexesbinasuwul CHez, HarnoOMUHarOWUlU C80UM BHEUWHUM 8UOOM ryX, 8
OCHOBHOM COCMOUm U3 G0BOJIbHO KPYIHbIX 8€MBUCMbIX CHEXUHOK-38€3004Y€EK, KOmMopble rpu ebinadeHuu He
Hapywanu ceoeli gemeucmocmu. Obpa3osaHue MoKpoea MaKkoz20 xapakmepa €853aH0 C 8blnadeHuUemM cHeaa
npu criokolHoU ammocghepe U yMepeHHbIX Mopo3ax unu Oaxe memrnepamype ebiwe 0" Llgem benbil. B
meydeHue repebix 08yX CYMOK 3aKIUHUBaIOULUECS STy4U CHEXUHOK 06pa3yrom ycmouUyugyr CHEXHYIO MOmwy.

- Meonbyamebelii cHee. Cocmoum u3 nedsHbIX Uell, 803HUKAIOWUX pu cHeaonadax ¢ HU3KUMU
memnepamypamu. BHympeHHel cesiabio makoli cHea He obnadaem. 1o CKOHY U ¢ flonambi «cmeKkaem, Kak
gola» U 4acmo obpasyem nasuHy «OUKO20 CHeaax.

- CHee-u3mMopo3b. BosHukaem npu KOHMaKmHoOU cybnumayuu U cOoCmoum U3 XPyrKux,
eemeaucmbix Kpucmarios. OnaceH kak nodcmunarowuli crioli Oris1 BHO8b 8bINasUIE20 CHeza.

- Memeneebll CcHee. Xapakmepusyemcsi U3/IOMOM [1ePBUYHbIX Kpucmarsnos, credamu
Koppasuu, okpyarnocmeto ¢hopMbl omoenbHbIx Yyacmuy, (puc. 14, 6). Lieem 6esnbid.

CHee, ympamueuwull ¢popMbI nepeuvHbIX Kpucmarsnoe rnod enusiHueM Mmemamopgo3sbil.

-QuUpH:

a) MenKo3epHUCMbIl - COCMOUM U3 3€pPeH, MOJyquBWUXCsl 8 pe3yfbmame 3aKpyareHUs CHEeXUHOK, C
obpasosaHuem 6ecchopmeHHbIX 11e€05siHbIX 3epeH ¢ pasmepom do 0,5 muv;

6) cpedHe3epHUCMbIU - cocmoum u3 3epeH pa3mepom 00 2-3 mm (puc. 14, s, 2);

8) KpyrnHO3epHUCMbIU - cOCmoum U3 3epeH pasmMepoM cebiie 3 MM, 803HUKWUX 3a cyem crnusiHus 6onee
Mesikux u cybnumayuoHHo20 npouyecca (puc. 14, d, e).

JlaguHHasi ornacHocmb 0COBeHHO eospacmaem, Koeda 8 CPedHe3EepPHUCMOM U KPYrHO3EePHUCMOM ¢hupHe
rosieriiemcst epmukasibHasi mekcmypa, HasgaHHasi HaMu «80SIOKHUCMOCMbION.

CHee, cocmosiujull u3 Ho8b 06pa3o8aHHbLIX KPUCMAaJ/I08 3a cyem 2ﬂy6UHHOﬁ cy6numauuu.

- Fny6uHHBIU UHelU uUNU CHee2-NNAbl8YH, B03HUKALWUL 8 HUXHUX Yacmsx
CHEXHO20 r0Kpo8a UJU 8HYmMpPU CHEXHOU monwu Ha mom yposHe, 20e rnodHuUMaroujuecsi 800siHbIe napbl
docmuaarom mOYKU nepeHachbiueHUss u cybnumupyromcs. [nybuHHbIl uHel obpa3yem onacHbIl 20pU30HmM
CKonbxeHus (puc. 14, x, 3).



FEEOrPA®UYECKUE TUMNbI PEXKUMOB

lMpouecc nepekpucTannuaaumm NpoTekaeT B CE30HHOM CHEXHOM MOKPOBE Kak B ropax Ha BeicoTax 2 000,

3 000 n 6onee meTpoB, Tak u B cpegHen nonoce CoeeTckoro Coto3a. PasHuua 3aknoyaeTcs nuiib B MHTEHCUBHOCTH
atoro npouecca. B cBsA3sM Cc 9TMM Mbl MOXEeM YykasaTb Ha TWMbl PEXUMOB M Ha 3HayeHWe npouecca
nepekpucTannusaumMm B pasnuyHbiX reorpaduyecknx ycrioBusx, Tem 6onee, 4TO B HEKOTOPbIX panvioHax OH
3aTylweBbiBaeTca 6onee 3ameTHbIMU ANt HAbNAaTens npoueccamu.

Kaeka3ckuld mun. [OnaKaBkasa xapaktepHbl 6narogaps BTOPXEHUAM TENMbIX BO3AYLUHbIX Macc C
3anaga rnybokve oTTenenu cpeau 3umbl U cHeronagbl npu Temnepartypax okono 0°. 370 ckasbiBaeTcd B
npeobnagaHum naBvH, NpUYMHA BO3HUKHOBEHWSI KOTOPbIX 3aKroyaeTcst B Neperpyake CKIoHa cHerom. Yactble doeHbl
Takke CnocobCTBYOT GYPHOMY TastHUKO CHEXXHOMO MOKPOBa M BO3HWKHOBEHMIO MOKPLIX faBuH. [o3ToMy Ha nepBbix
aTanax, UCCMNedOBaHUSA KaXeTCs, YTO B3aMMOCBSA3b MEXAy CHeronagamm M OTTenensmMu [OBOMbHO OYeBUAHAsN:
NaBuHbI NagatT nocre 6onbLUMX CHeronagoB My noTensieHnn (Korga CpefHecyTovHasa TemnepaTtypa nepexogut
yepes 0° B NOMNOXUTENBHYHO CTOPOHY).

Ho B TO e Bpems Ham MpULLNIOCb CTOMKHYTbCA C HEOOBACHUMBIM Ha nepBbI B3rnag asneHvem: oo 80%
CyXuX NaBWH He YINOXWINCb B MPWU3HAKWM HACTyNieHus FaBWHHOW OMacHOCTW, pa3paboTaHHble Ha OCHOBAaHWM
BEMMYMHbI CYTOYHOW CyMMbl OCadKOB M xo4a TemnepaTypbl. BOT 34ech-To u cnegyeT uckate BHYTPEHHIOK MPUYMHY,
BbI3bIBaIOLLYHO NTABWHbI, @ UMEHHO, MEPEKPUCTANNN3aLNI0 CHEXHOWN TOMLLN.

Ha KaBka3se CHeXHbI1 NOKPOB Aae Ha 3Ha4YUTENbHbIX BbICOTAX NOXUTCA Ha He3aMep3Llyto 3eMIto, KoTopas
He npomep3aeT B TevyeHMe Bcen 3uMmbl. bnarogapsa 6onblon TOMWEe CHera co3gaeTcs  3HaYUTErNbHbIN
TeMnepaTypHbI rpagueHT, gocturawowmin 20° npu Temnepatype HWXKHEW MNOBEPXHOCTU cHera okono 0°. 3T1o
BbI3bIBAET YCUNEHHYIO MEePEeKpUCTannmM3aLmio U BO3HUKHOBEHME MOPU30OHTA paspbIXNeHnsi, MOLLHOCTbL0 A0 60-70 cMm.

XubuHckKkul mun. B XubnHax B TeyeHue 3uUMbl OTTEMENEN, KOTOpPblE MOryT Bbi3BaTb TasHUE U
NpoMayMBaHne CHEXHOM TOMLM, He ObiBaeT, 1 No3aToMy B 85% criyyaeB naBuHbI CXOAST NOCHE CUMbHBIX METENEN.

JlaBMHbI HAUMHAOT CXOAWTb, rMaBHbIM 06pa3oM, BO BpeMs METENW UMW CEeNYac Xe Mocrne ee OKOHYaHus. 1o
CBUOETENLCTBYET O TOM, YTO METENEBLIN MEPEHOC CHera co3faeT Mneperpy3ky Crapbix MAacToB, fexalmx Ha
MasiOMOLLIHbIX FOPU30OHTax rMyBGuHHOIO MHeS.

X1BMHCKME KnumMaTUYecKkne ycnoBms He 6naronpusaTCTBYIOT Pa3BMTUIO MOLLIHOTO FOPU30OHTa ryOUHHOIO MHes,
TaK Kak CHer JIOXUTCHA Ha MpoMep3Lylo 3emiio, a TemnepaTypa BO3gyxa He Tak Hu3ka, 4YToDObl Bbi3BaTb OYEHb
BonbLuon TemnepaTypHbIN rPagneHT.

Cubupckul mun. [na3Toro pexuma xapakrepHbi:

a) ypesBblYaHO HU3KNE 3MMHME TEMMepaTypbl BO3AyXa;

0) cpegHemecsidHble OTpuUaTenbHble TemnepaTypbl AepXaTcsl C OKTA0ps no Mai, M NO3TOMY CHEXHbIN
MOKPOB HWXHUX TOPU3OHTOB B naBuHOcCOOpax mmeeT Bo3pacT k BecHe o 200 gHen. Takow BO3paCT CHEXHOro
nokpoBa xapakTepeH Ha KaBkase and BbicoT 2 500 m;

B) rnyboKoe npomep3aHune rpyHTOB M HU3KME TemnepaTypbl HUXKHUX TOPU3OHTOB CHera, Ka3anocb Obl, AOMMKHbI
YMEHbLLNTB NPOLIECC BO3rOHKM NeAsHbIX 3EPEH 1 MpoLecc cybnMauum.

Ha camom e pene ropmsoHT rnybuMHHOrO mHes ycnewHo pasBumBaeTtcs. [Mpoueccy nepekpuctannuaaumm
CMocoBCTBYIOT LUMPOKO pasBUTble 30eCb MOLUHbIE KPYMHOrMbIOOBbIE pocchbinu, a Takke O60MblOon rpagueHT
TemnepaTtypbl BHyTpM TOMLWWM CHera, Tak Kak TemnepaTtypa BO3gyxa W MOBEPXHOCTU CHera OYeHb HM3Kas, a
MOLLHOCTb CHera HebornbLuas.

B cBA3W C 3TMM OCHOBHbIM METOOOM MPOrHO3MPOBAHUA NafdeHMsl NaBUH [OMMKHO ObiTb u3yveHue
cTpaturpaum CHEXHOWM TOMnwM, Tak Kak Grarogaps aHTUUMKIOHanNbHOMY Tuny norofbl GonblUMX CHeronagos B
TEeYeHne KOPOTKOro nepmoga BpemMmeHn He HabnogaeTcs.

B cBA3W ¢ 3TMM 30ecb AOMKHbI NpeobnagaTe CyXMe NaBuHbI, CPbIBAOLLMECS CO CKITOHOB B MOMEHT MOJSTHOrO
«J03peBaHMA» CHEXHOW Tonwn. 3Oecb Takke crnefyeT oxuaaTb NaBvH M3 OYEHb PLIXINIONO CHera, KOTOPbIA
BbliNnagaeT B 6e3BeTpeHylo morogy Mpu OYeHb HU3KMX TemnepaTypax. Takue naBuHbl BCTpeyaloTcsl Ha KaBkase u
Anbnax Ha 6onbLINX BbICOTaxX M Ha3bIBalOTCS NaBUHaMK «aukoro» cHera (Wildschneelawinen).

NMPOrHO3 HACTYIJIEHUA NABUHOOIACHbBIX NEPUOOOB

CospeBaHue cros rny6UMHHOIO MHEst CBUAETENbCTBYET O HACTYNNeHUM nepuoaa NaBUHHOW ONacHOCTU, B 3TO
BpPeMsi jaxe camasi HeaHaumTernbHas npuymHa MOXeT Bbi3BaTb BHE3aNHOe HapyLLEHUe CBSA3e Mexay KpucTannammu
N cockanb3blBaHue nasBuH. [ModTOMy B NaBMHOOMACHLIX paioHax C MepBblX [AHE YCTAHOBMEHWUS YCTOWYMBOIO
CHEXHOro MOKPOBa HeoBXOOMMO €XeAHEBHO MPOU3BOAWUTL LIYPAOBKY CHera unm 6partb Npobbl CHEXHbIM GypoM.
MoHwkeHne TemmepaTypbl BO3Oyxa MOXET YCUMWUTb MPOLIECC MEPepOoXOEeHUst CHEXHOW Tonwm. B cumy amozo
Havyaewuecsi MOPO3bl UHo20a criedyem paccMampueams Kak yeesiudeHue /1aguUHHOU onacHocCmu, a He Kak
¢akmop, cnocob6cmeyrowull yKpensieHur CHeXXHO20 MoKpoea.

MpeackasaHve nepuoda HaCTyMreHWss NaBUHHOM OMacHOCTU 3aKnioyaeTcss B onpederieHuy Havana
HacCTynneHuna onacHoro BpeMeHu, B Te4eHne KoToporo B nobon MOMEHT, faXe No He3Ha4YuTeslbHOMY noBoAy, MOXeT
OBUHYTbCA NaBuHa.



CocTosiHMe cHera 3a 3TOT MEPUOA MOXHO CPaBHUTb C MNEPEOXNaKOEHHOW XWMOKOCTbIO; B 3TO Bpems
He3Ha4yMTeNbHOE BHELLHEE BO3OENCTBME MOXET Cpa3sy Bbi3BaTb M3MEHEHME ee hn3MYeCcKoro coctosiHus. Npuesegem
npumep NOCTEMEHHOrO paspacTaHms TONLWKM rmyobuHHOro nHes. [1na aToro paccmoTpum cxemy (puc. 15).

B wypde, caenanHom 1 cdbeBpans, obHapyXeHbl TPU Crosi CHera, pas3aeneHHOro Kopkamu.

Cnoid Ne 1 - cambil HWkHUIM - 1 deBpansa nmen mowHocTe 0,38 M 1 cocTosNn M3 CpedHEe3epHUCTOro
dupHa. Yepes 10 gHen (k 10 dheBpanst) aTOT cHer mcnbiTan Hebonblyl ocadky - Ha 4 CM, HO 3aTO CWIbHO
M3MEHUINCA 3a cyeT CybnMmauMOHHOro npouecca, NpeBpaTUBLUNCE B KPYMHO3EPHUCTbIM UpPH. B ero BepxHem
rOpU30HTE (NOA KOPKOW) NOSIBUNMCE KpUCTanmbl ryBbMHHOrO nHes, pocT KOTopbiX K 18 deBpans cosgan HeNnpoOYHbIN
rOPU30HT, NO MOBEPXHOCTU KOTOPOro npousollen otpbiB nasuHbl 18 deBpanga. 3a nepuog ¢ 10 no 20 deBpansg
CHeronazoB u oTTenenen He 6bIno, 1, cnegoBaTenbHO, CYUTATb UX MPUYNHON BO3HUKHOBEHUS NABUHbI HENb3S.

C 1o U Ne 2 - pacnonarancs mexagy AByMmsi kopkamu. 1 despansi OH COCTOSAN U3 MerKo3epHUCToro oupHa,
HO 3a 20 gHen nepeluen B KPYMHO3EPHUCTbIN (PMpPH, U B BEPXHEN ero 4actu (nog KOpKOW) CTanv MosIBMATbCA
KpYMHbIEe KpUCTanbl rMyOGuHHOIo MHes.
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Puc 15. YeenuuyeHue nasuHHou onacHocmu. LLlypgh Ne17. Boicoma 1800m.
1.Pbixnibili HO8bIU CHez2 (Memernesbil) U3 0cmamko8 CHEXUHOK. 2.MenkosepHucmsili  gbupH.
3.CpedHesepHucmbil ¢hupH. 4. KpynHosepHucmsili ¢oupH. 5. [y6uHHbIO uHel. 6. Kopku

Cnoid Ne 3 - ucnbitan 3a Bpema ¢ 1 no 20 dpeBpansa ycagky Ha 4 cM 1 NpoLwen cTaguum OT CBEXero
MeTeneBoro Ao cpeHe3epHUCTOro oupHa. JTOT CNON Takke oKasarcs 3akio4eHHbIM MeXay KopKamu.

C ot Ne4-nossunca 3 despans, Ho k 10 cbeBpans ycnen yxe NpeBpaTUTbCA B CPeOHE3EPHUCTBIN (OUPH,
TaKk Kak OHEM TemnepaTypbl MHOrA4a LOCTUrany MOMOXMTENbHbIX BEMWYMH, W MPOUCXOAMNO TasHWE, a 3aTeM
3amMep3aHne CHEXHOWN TOSLLW.

B nepuog ¢ 10 no 20 cheBpansi cTosna ycrtonumBas MOpO3Has noroda, U BEPXHUA Criov NOKpbIBarcs nioTHON
HaCTOBOW KOPKOMW.

Takum 06pasoM, n3dydeHue cTpaturpacuyi CHEXHOW TOMLUM MOXET HaMm yKasaTb Ha MOMEHT MOSIBNEHMWS
NnepBbIX KPUCTanmoB rMyOGUHHOIO MHES M 3aTeM Ha MOCTEMNEHHbIW MX POCT BMMOTb 4O BO3HUKHOBEHWS OMACHOro
FOPU30HTa CKOMNBXEHWS.

Ha puc. 16 B kayecTBe npumepa AaHbl pesynbTaTbl NOYTU OBYXMECAYHbIX HabnogeHun Hag Metamopdo3omn
CHEXHOW TOSLLM M pOCTa roOpM3OHTOB rNyOMHHOIO MHes, NpUBEALLEro K ABYKpaTHOMY NafeHuto naBuH mexay 5-10 u
20 maprTa.

Ha nepneHankynspax, BOCCTAHOBMEHHbIX B daTax LWypgOBKM, NOKasaH pas3pe3 CHEXHOW TOmnwu, NUHWUK
Mexay paspes3amy faHbl nyTeMm uHTepnonsaumun. o ropusoHTanbHOW OCKM OTHOXEHbI CPOKM LWypdoBoK. O6pbIB
rpaduka 10 mapTa oTpaxkaeT NageHne NaBuHbl B 3TOT CPOK, NMPU KOTOPOM BEPXHME FOPU3OHTBI CHEra COCKOJSb3HYIU
Mo Kopke.



O6pbiB rpacmka 20 mapTa OoTpakaeT cxon NaBuHbI, KOTOpasi YBIEKNa BCIO OCTaBLUYIOCS TOFLLY CHera C
rpyHTa.
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Puc 16. YeenuyeHue naguHHOU oracHocmu. Pocm CHEXHO20 roKpoea U rnpoyecc e2o Mmemamopgho3bl Ha
ebicome 2000m Had yposHeM MOpSi.

1.Pbixnbili Ho8bIli cHea. 2.Menko3zepHucmbili ¢pupH. 3.CpedHesepHucmbili ¢pupH. 4.KpynHosepHucmall
upH. 5. nybuHHbIG UHel

I'IepBOHaqaanaﬂ MOLLHOCTb cHera 6bina 120 cm. 3Ta Tonwa coctosina n3 BOCbMU CIOEB:

. Pbixnibiti Hoeblili cHez - 0,18 m

. MenkosepHucmaili pupH - 0,32 m

. CpedresepHucmeil ¢pupH - 0,06 m
. KpynHosepHucmeli ¢pupH - 0,16 m

. JledsiHasi kopka - 0,01 m

. MenkosepHucmoiti pupH - 0,12 m

. CpedHesepHucmail ¢pupH - 0,08 m
. KpynHosepHucmell ¢pupH - 0,08 m

O~NO U WN P

Hanuune kpynHosepHUcToro cmpHa (4eTBepTbi crion), noBuanmomy, bbino cregcteMemM oTTenenu, Kotopas
cnyyunacb Torga, Korga aToT crov 6bin Ha noBepxHocTn. O6 3TOM CBUOETENBLCTBYET NeasHast KOPOYKa MOLLHOCTbIO
0,01 m.

Yepes 15 gHen pa3pes3 3aMeTHO U3MeHUrcd. Ha cTapyto 0CeBLUYIO NOBEPXHOCTb, HA KOTOPOM BO3HMKMA KOpKa,
MoLHocTbio 0,02 M, BbiNano HECKOSIbKO HOBLIX CIIOEB CHEra, HO He 3TO SABMNSETCS MaBHbIM MOMEHTOM aHanv3a
cTpaTurpacmyeckoro paspesa cHexxHorn Tonwm. OCTaHOBUMCS MWL HA HUKHUX FOPU30OHTaXx.

B npexHeM paspese BMECTO BOCbMW CIIOEB OCTanoCh MuLb LECTb FOPU3OHTOB, MPUYEM HEKOTOPLIE NCHE3NN
COBEPLUEHHO, @ HEKOTOpPLIE Pa3poCIINCh:

. Pbixnbili Ho8bIl cHee - ucyes

. MenkosepHucmoiti pupH - 0,32

. CpedHesepHucmell ¢pupH - 0,10, yeenuyeHue Ha 0,4
. KpynHosepHucmelt ¢pupH - 0,19, yeenuyeHue Ha 0,3
. JledsiHasi Kopka -0,01

. MenkosepHucmbili pupH - ucyes

. CpedHesepHucmeili pupH - 0,10, yeenuyeHue Ha 0,2
. KpynHosepHucmell ¢pupH - 0,16, ysenuyeHue Ha 0,8

coO~NO U WDNBE



K 1 mapTa cTapbliii NOAKOPOYHbLIN CrOWN NpeBpaLLaeTcs B:

1. MenkosepHucmsili ¢hupH - 0,11
2. KpynHosepHucmbil ¢pupH - 0,40
3. InybuHHbIG uHel - 0,10

Takum o6pasom, BClogy OTYETNMBO 3aMETHO paspacTaHue KPYMHOCTU 3epHa Mo Mepe yBenuyeHust Bo3pacTa
CHera 1 nepexof OAHOro TUMa cHera B ApYroi.

MosiBNeHne gByx ropn3oHTOB rMyOMHHOIO MHESA NPOoM30LSIOo B KOHLUe despans (20-25), n kK Hayany MapTa OHM
OOCTUMMM NOSMHOro passutus. Ha puc. 16 MOXHO 3amMeTUTb Takke, YTO YEM Kpyve MayT JNIMHUKU, COEAMHSsIoLne
KOHTYpbl OAMHAKOBbIX TWUMOB CHera, Tem ObicTpee Lwen npouecc MeTaMmopdosbl. [MovTn npsiMble U30NUHWK
CBUOETENLCTBYIOT O MEANEHHOM NPOTEKAHUN U3MEHEHUIN CTPYKTYPbI CHera.

METOOUKA U3YYEHUA METAMOP®03bl CHEXXHOW TOJILLN

N3yyeHne meTaMopdo3bl CHEXHOW TOMWM [OOSPKHO MPOM3BOAMTLCS Ha 3apaHee BblOpaHHbIX (C OCEHW)
ONbITHbIX nnowaakax pasmepom 20 X 20 m. Takasa Gonblias nnowanb cBA3aHa C TeM, YTO MUCCleAoBaHME CHera B
TeYeHNEe 3UMbl NOTPEOYET PbITbs MHOMOYMCNEHHbIX LWYpdOoB. MpM NONb30BaHUM CHEXHbIM GypoM AoCTaTo4Ha
nnowagka 10 x 10 m.

OceHblo CoCTaBnNsETCA ONUCAHNE OMbITHOM NMOLWAAKM NO creyoLwen nporpaMmve:

1. Homep onbimHou rinowadku;

2. lMonoxeHue nnowadku Ha KpynHoMacwmabHoOM rnaHe;

3. MecmononoxeHue, Hanpumep, GHO OQonuHbl (rolma), nepeas meppaca, CKIOH OOUHbI (Y2051 HaK/oHa

CKJ/I0Ha), rnosepxHocms raamo u m. I.;

4. Xapakmep noOcmunaroweli nosepxHocmu (omMemumbs 8biICOMYy U COCmas mpasocmos, 8e/IUHUHY U

gopmy omoesibHbIX 06710MKO8, Crliazasuiux Mno8epxHOCMmb);

5. OnucaHue wypgha anybuHol 0o 1 M (mun no4s, 8r1a20HAaChbIULEHHOCMb 2PYHMOo8, Xapakmepucmuka

MamepuHCKoU nopodhbl).

6. lNonoxeHue ypoeHA 2pyHmMosbix 800 rod nnowadkol. Hem nu nocmynneHuss eo0bl CO CKIIOHO8 Ha
r108epPXHOCMb OMbIMHOU r1owWaockKu.

Yrnbl NNOLWAaAKN 3aKpennstoTCsl HA MECTHOCTU YeTbipbMsi BEXaMMU.

Cnepyet BbIOpaTb He MEHeEe YeTbipex NnoLanok:

Ne 1 Ha omKpbIMoM pOBHOM Mecme;

Ne 2 Ha ckrioHe, Kpymu3HOU OKOIo 30°%

Ne 3 g 3awuujeHHoM mecme, Kyda cdysaemcsi 60/ibWoe KOU4Yecmeo cHeza;
Ne 4 e aniybuHe neca, kyda He docmuaarom 8empabI.

KonnyectBo nnowagok MoxeT OblTb yBenuyeHo npu  Oonblem pasHoobpasum  Mukpopenbeda
nogcTunatoLien noBepxHocTn. Hanpmumep, Ha reorpaduryeckon ctaHumm B KpacHoBnaoBe nnowanku 6uinm BelopaHbl
C TyCTOW TpaBOW, MOXOBOW MOAYLIKOM M faxe Obina caernaHa WCKYCCTBEHHasi KaMeHHasl poCChinb, HA KOTOPOW
n3y4arncs npouecc pocTa KpUcTannos rnyObuHHOro nHes.

Llenbto HabnogeHns ABNSOTCA UccrnegoBaHns NOCTENEHHbIX NPEBPaLLEHNA, MPONCXOOALLNX BHYTPU CHEXHOMN
TONLWM, N Nepexofda OAHOro TUMna CHera B ApYyrov ANs yCTaHOBIEHWUs pocTa rOPU3OHTOB CKoMbxXeHus. HabnoaeHns
NpoBOAATCS Yepes NATb AHeln. B kaxxgom wypde:

- [lenaemcs nocsioliHoe onucaHue MOUWHOCMU, NA0MHOCMU U CMPYKMypbl CHeaa.

- bepemcs obpasey Ona npocmompa nod mMukpockornom. OcobeHHO mujamesibHO HYyXHO criedumb 3a erne
3aMemHbIMU nepexodamu U USMEHEHUSIMU KPYHMHOCMU 3epHa 8HYMpuU Kaxo020 Cr10Sl.

- Onuckisaemcsi mekcmypa Kaxdo20 rnnacma.

Cnegyet uMeTb B BMAy, YTO MexXQy CpokaMu HabrnoaeHun MUKPOCTPYKTypa cHera byaeT meHaTbes. Kak Mbl
yXe ykasblBanu Bbille, 06Las TeHAEHLUMSA B CHEXHOW TOMLe - 3TO YKPYMHeHWe Benu4uHbl 3epHa. [oameTnTtb 3TOT
npoLecc MOXHO, NONb3ysCk AECATU-, ABaALaTUKPATHON NpenapoBarnbHON Nynow Unm 6UHOKYNSpHBEIM MUKPOCKOMOM.



BO3PACT CHEIA U EFO NJIACTUYECKUE CBOUCTBA

lMpouecc nepekpucTannu3auMmM CHera npuMBOAWUT K YKPYMHEHMIO NeAsHbIX 3epeH, a TeM cambiM K K
YBEINTUYEHUIO MOPUCTOCTM CHEXHOM Tonwm. Takon npouecc metamopdo3bl B TBEPAOM COCTOSIHUM HamnoOMMHaeT
saBneHus, onucaHHble A.B.LLy6HMKoBbIM B kHUre «Kak pacTyT kpuctanmbi».

LLly6GHuKOB nucarn:

«M3gecmHo, 4mo bonbwue Kpucmarnibl, HaX00aWuecss 8 pacmeope eMecme ¢ ManeHbKUMU, Mod enusHUeMm
KonebaHuli memrnepamypbl pacmym 3a c4em rocriedHuXx.
AHarnozu4yHoe seneHue Habnodaemcss U 8 Kpucmarssludeckux cpocmkax ol esusiHuem O0assieHus,
nepuoduyeckux compsiceHud, konebaHul memnepamypsi u m. 0.
Tak, mern, cocmosawul u3 cyOMUKDPOCKOMUYECKUX KpUCMarsiaoe Kanbyuma, cO epemMeHeM ol enusHuem
dasrneHus npespawaemcsi 8 siCHO Kpucmasiiu4deckuld MpamMop; MEIKO3EePHUCMOe XXesle30 8a20HHbIX ocel u uernel
rod enusiHUeM rnocMosiHHbIX compsiceHuUli cmaHo8umcs KpyrnHodepHucmeiM» (1935, cmp. 89).

XOpoLlO WM3BECTHO, YTO «CTapeHue» MeTanna yBenuuMBaeT €ero XpynkocTb, YTO MHOr4a nNpuMBOAUT K
paspyLleH1I0 MeTannyeckux getanen.

CHeXHbI NOKPOB, Nexalluin Ha CKIMOoHaX, UCMbITbIBAeT ABONHOE BO3AENCTBUE: C OOAHOW CTOPOHbI, MPOUCXOAUT
ocajka CHera, U C APYroW, - pacTsbkeHUe CHEXHOro nrnacrta BCreACTBME MeLSIEHHOrO CKOMbXEHUSI ero BHWU3 Mo
CKIOHY.

lMpn 3TOM CHer onpefeneHHbiX TUNOB obnagaeT GonbLIOV NNacTUYHOCTBLIO. Bcem xopoLlo n3BecTHO, Kakomn
npudyanueon dopmori obnagalT HaBUCLUME CHEXHble KapHu3bl. Ha puc. 19 (cTp. 69) oTyeTnnBo 3ameTeH n3rnb
NnNacToB M 3aKkpyyMBaHue MO CNupanu CpeaHe3epHUCTOro pvpHa, nexawero Ha MnOBEepXHOCTM MeAneHHo
OBWXYLLErocsi MHOrOMETHEro ctaporo vpHa.

Mpu M3ydeHun BNUSHUS KPYTU3HbI CKITOHA Mbl MHOT4A pacCMaTpvBaEeM CHEXHbIW MIacT Kak eauHoe Lernoe,
ckonb3duwee no noactunawwemMy cnot. OpHako, KpOMe 3TOro, BHYTPWU Crosi npoucxoaut meTtamopdosa, B
pesynbTaTte KOTOPOW BHYTPEHHME CWMlbl CLEMMEeHUs nnacrta pe3ko MEHSATCH U MOXET HaCTynuTb MOMEHT, Koraa
BECb CIOWN NPEeBPaTUTCH B PbIXITYHO UM OYEHb XPYMKYH TOMLLY.

MoaTomMy HEOOXOAMMO YCTAHOBUTL CBSA3b MEXAY TUNaMu CHera m Ux nNnacTMYeckMMn CBOMCTBaMM Ha cxatune
N pacTsxeHue.

MepBble onbiTbl B CoBeTckoM Coto3e B 3TOM HanpaBneHun obinv npoeeaeHsl A.B.MonoYHUKOBLIM.

CxaTue cHera

Mpubop gns cxaTua cHera, NOCTPOEHHbIM Ans

rOpHO-nNaBuHHOM  cTaHumMm  HOkcnop, npegcrtaBnset

BEpPTUKAlNbHY0 OEPEBSAHHYID pamMy, 4Yepe3 KOTOpYyHo

NponyLLeHbl CTEPXHU TPeX HarpyXeHHbIX nopliHen. Moa

| — T NMowagkm 3TUX CTEepPXHEW CTaBUNUCb Ha MWCMbITaHWe

o 10 uMnuHapbl  cHera anuvHo 10 cM,  Bblpe3aHHble
4 — iy W nnoTHomepom. o WwKanam Ha CTEpPXHSIX onpeaensnuch
; T ' Kak MrHOBEHHas ocagka, Tak U gedopmMaumsi 00pasLoB

A ‘ CHera B TeYeHME HECKOSIbKMX CYTOK (KOHCTpykumusa B.H.

. : - - AkypatoBa).
- . - b o
=t W oo el ni Mpnbopom  Takom  KOHCTpyKuum  (puc. 17)
N eirT nosnb3oBarncs aBTOp HacTosLLeN paboTbl B

KpacHoBugose (["eorpacumdeckas ctaHumsa MIY), roe Bce
onbITbl Nposoguna A.C.Xpomosa.

Puc. 17. lNpubop dOns cxamusi cHeza (no ¢pomoepaghuu
A.A.lUlocmbuHod).

Ycnoeus npoeedeHuss onbimoe. OnbiTbl NO U3YHYEHNIO CKATUA U pacTsKeHus Obinm
nocTaBfieHbl B CHEXHOW nabopatopun, Ans KoTopow Obina oTBedeHa KOMHaTa Ha CEBEPHOW CTOPOHe (BO BTOPOM
aTaxe) HeoTanNMBaeMoOro KaMeHHOro 3aaHusl.

OkHa B TeyeHuMe [NMTENbHOIO BPEMEHM [0 OMbITOB W BO BPEMS OMNbITOB OCTABaNiMCb OTKPbITLIMU.
TemnepaTypa BO3gyxa W3Mepsinacb MO CPOYHbIM TepMomeTpam. Kpome Toro, okono npvbopoB Bce Bpems
HaxoAWNMCb MUHUMArbHBIN U MakCMMarbHbIN TEPMOMETPbI.

Bo Bpemsi Bcex ONbITOB 3amepsinacb Temnepatypa obpasua wucnbiTbiBaemMoro cHera. Ha rpadwukax
nnacTuyeckmx gedopmaumn obpasuoB BClody AaBarncs xo TeMnepaTtyp B BUOE KPUBbIX.
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Puc. 13. Kpusasi deghopmauuu cHexHo20 obpasua npu cxamuu. Onbim Ne 2.

MHoOrouncneHHole OnMbIThl MHOr4a AnMnMcb OO0 ABYX W 6Gonee Hedenb, OT4eTbl MO npubopam Gpanucb

rom_:epuyp_i

-

eXecyTo4Ho B Tpu cpoka (8, 13 n 19 yacos). Kpome Toro, otMedanacb Benm4mMHa MrHOBEHHOW Ocazku obpasua.
MpuBenem pesynbTaThl OTAEMNbHbIX XapaKTepHbIX OMNbITOB.

Onbim Ne 2.

Ona onbiToB ObINM B35Tbl ABa 0o0pasua cpegHe3epHUCToro dmpHa, nnoTtHocTbio 0,36, ¢ Hamevarowencs
BEPTUKaNbHOI TEKCTYpOit: CxumaloLiee HanpsbkeHne 19,2 kr/am GbiNo NpunoxeHo k obpaslly Ne 1 napannensHo

3aneraHuio cnos, n k oopasuy Ne 2 nepneHanKynapHO 3aneraHuio Crosi.

Mpu paccmoTpeHumn kpmeon gedopmMauum (puc. 18) atux obpasuoB 1 Tabn. 6 MOXHO caenatb criegyrolime

3aMeYaHuA:

- 3a nepsble 2,5 yaca (Bkno4as MrHOBEHHYHO ocaaky) obpasew, Ne 1 ucnbitan ocagky Ha 5%, obpasel, Ne 2

ucnbitan ocagky Ha 3%; Takum obpasom, obpaser, Ne 1 okazancsa nnactuyHee.

Ta6nuua 6.

OnbIT N2 2 ¢ 17 no 28 peBpans 1948 r.

lMnacTtnyeckass CKMMaeMOoCTb CHera

Bua cHera: cpeaHe3epHUCTbIN UPH, MOTHOCTB 0,36, CxuMatoLLee Hanpsbkenue 19,2 kr/am®

YkopoyeHue obpasua B % k nepBoHavansHon gnvHe

Ne O6pasLioB cHera 1 2
MrHoBeHHas ocaaka 3 2
3a 2,5 yaca Bkntoyas 3
MIHOBEHHYIO OCagKy 5
Yacbl 13 19 13 19
CyTkm
1 1 - - -
2 - - - -
3 - - 1 -
4 1 - - -
5 - 5 - -
6 1 - 1 -
O6uwas ocagka 3a 6 cyTok 13,0 6,0




- B nepBble cyTkm o6pasel; Ne 1 ykopoTtuncsa Ha 3%. 3a wecTb CyToK npon3oLusio obLiee ykopoyeHue obpasua
Ha 13%.

- 3a ato Bpems obpaseu, MCNbITaBWKUA CXKMMAlOLLee HanpshKeHue, HanpaBfeHHOe MeprneHOUKYNspHO
3aneraHuio crnosi, Umen ocagky nuiib, 3a nepsble 2,5 Yaca (Bknoyasd u MrHOBEHHYH0) Ha 3%, a 3aTeM yKOpo4deHue
NpeKpaTuUIiochb, N TOMbKO NWLWb Ha BTOpble, TPETbU U LUECTbIE CyTKM npoucxoamno ykopodeHue no 1%. 3a wectb
cyToKk obpasey wucnbitan obuee ykopodeHue TOmnbKOo Ha 6%. OOBLACHUTL 3TU ABMEHUS MOXHO TeM, 4TO
MUWKPOCTPYKTYpa CpeaHe3epHUCTOro dmpHa B obLiem npnobpeTaeT co BpEMEHEM BONOKHUCTOE CTPOEHWUE, MpUYeMm
ONWHHBbIE OCU BOJIOKOH HanpaseHbl NnepneHanKynapHo 3aneraHunio Crno4.

MoaToMy obpasel; B COCTOSHWM BbigepxaTb Harpysky 19,2 Kr/OM® U He paspyLNTLCs, HO MRacTuyeckast
Aedopmauumsa ero 3a LwecTb CYTOK oveHb Mana. Haobopot, obpaseu, VcnbiTbiBalowmn gaBneHve, napanmensHoe
3aneraHuvio nracTa, MMen 3a 9T0 e BpeMsi BABoe 6onbLuyto AedhopMauumio, Tak Kak B HEM ocTarnach elle HekoTopas
CMOCOBHOCTL K NnacTnyeckum gedopmanmsm B HanpaBneHun, napannensHOM 3arneraHuio Criosi.

On bim, Ne 4.

WMcnbiTaHnio nogeepranacb 06pasubl CBEXEro MEeTENeBOr0 CHera C SBHO BbIP@XEHHbIMU  OCTaTKaMu
KpUCTanmoB, BO3HUKWNX BO Bpemsl noneta B aTtmocdepe. Bbinn m3bsatbl M3 CHEXHOro nokpoBa ABa ob6pasua.
O6paseL; Ne 1 Gbin MOMeLLEH B MpUBOp M CXUMAlOLLEE ycunme B 8 Kr/AM® GbiNio MPUMOXEHO nepneHAnKynspHo
3aneranHuto crnosi. Obpasel, Ne 2 6bln NOABEPTrHYT UCMbITAHMIO, NMPU KOTOPOM CXMMarLee ycunve 8 kr/am” 6bino
HanpaBreHo napannenbHO 3aneraHuo cros.

MrHoBeHHas ocagka obpasua Ne 1 Beipaxkanacbh B 3% k ero gnuHe, obpasua Ne 2 - B 2% k ero anvHe. 3atem
OTcYeTbl 0OCaakM 06pa3yoB NPOM3BOANINCHL B TpU cpoka: B 8, 13 n 19 yacos. Pe3ynbTrathl onbiTa CBeAeHbl B Tabn. 7.

PaccmoTtpeHne kpuBbix gedopmaumm (puc. 20) obomx 00pa3uoB NO3BOMSIET BbiCKasaTb cregylowme
3amMeYvyaHua:

- beicmpasi ocadka Habrirodaemcs NUWb 8 repsble U 8Mopbie CyMmKuU.

- Ha4uHasi co emopoli nonosuHbl mpembux cymok, deghopmayusi rnpoucxodum 3Ha4yumerbHo, MedneHHee. B
cpedHem Habnrodanock yKopoyeHue 3a Kaxobie cymku om 1 0o 2%.

- Kpuebie degpopmayuu Ne 1 u 2 HaduHatom udmu C nepsebiX CymMOK napasienbHo, U obujee yKopodyeHue
obpasua Ne 1 npousowsio Ha 54,5%, a obpasua Ne 2 Ha 48,4%.

Bce Tpu 3amevaHns roBopsT O TOM, YTO MnacTUyeckue CBOMCTBa 06oMx 06pasuoB NPakTUYECKU OOUHAKOBBI,
KaK npy MNPUOXEHUN CKUMAIOLLEro yCunusa nepneHavkynspHo, Tak W napannenbHo crnot. OTo coBnajaeTt C
npeacTaBneHNEM O MOSOAbIX TUNAX CHera, Kak BewecTBa, COCTOSLLEro M3 CKOMMEHWA neasiHbIX KpUCTanmos,
HEOPMEHTMPOBAHHLIX MO OnpeAerieHHbIM HanpaBNeHNsaM, U O4eHb NNACTUYHOrO.

B bie 00 bI. [INacTMYHOCTb CHEXHOrO TMOKPOBA CBSI3aHa CO CKOMbXEHWEM OTAENbHbIX 3epeH
oTHOCcUTEnbHO Apyr apyra. MNpu aTom, Yem Bonbllue NOBEPXHOCTb COMPUKOCHOBEHNS 3€PEH, TEM CHET JOMKEH ObITb
bonee nnactnyeH. MNepekpucTannm3aums e CHEXHOro MokKpoBa NPMBOAMT K YKPYMHEHWUIO BENUYUHBLI 3epHa, a
crnepoBaTtenbHO, YMeHbLUAeT U NnacTu4eckne CBONCTBA CHera.

OcobeHHO BOMbLLIOK XPYMKOCTU CHEXHbIA NMOKPOB AOCTUraeT B TO BPEMS, KOraa B HEM BO3HUKAET rMyOUHHbIN
VIHeIZ, KOTOprI7I MeHAEeT TEeKCTYypYy, TaK KakK COCTOUT U3 KpUcTtannoB, OPUEHTUPOBAHHbLIX CBOMMU OJIMHHBIMU OCAMU
nepneHauKynspHo 3aneraHuio nnacta. B cBssn ¢ atum obpasubl cHera, cogepkaljue OGornblloe KOrMyYecTBO
KpuCTanmnoB rnybuHHOro WHes, XapakTepu3yrTCH aHW30TPOMHOCTbI0. [pu APUIIOXKEHUM CKUMAIOLLEro ycunus B
HanpaBneHun, napannenbHOM 3arneraHuio Crosi, OHU HEMEeTEHHO pa3pyLUatoTCs.

Hao6op0T, OnbITbl MO CXKaTUKO CBEeXero MeTes1ieBoro cHera rnokasanum oTcyTcTBne aHU30TPOMHOCTU.



Puc 19. 3akpydyusaHue monuwju mMosiodozo ¢hupHa Had monwel cmapoao hupHa, Ucnbimasuwezo paspbig U
nodsuxky (¢pomo l1. 3axaposa).




PacTtaxeHue cHera

lMnacTtnyeckne CBOMCTBa cHera npu pacTAaXXeHnn MOryT Xapakrtepmn3oBaTb CMOCOBOHOCTb TOrO MMM MHOMo TMna
CHera co3gaBaThb JlaBUHbI.

Ta6nuua 7. OnbiT N2 4 c. 12 no 27 mapTta 1948 r.

MnacTnyeckas cXXMMaeMocTb cHera
Bupg cHera: ceexun meTenesbii. [noTHocTh 0,26, cxMMatowee HanpsbkeHue 8 kr/am?
YkopoueHue obpasua B % k nepBoHavanbHon gnvHe

Ne o6pa3suoB cHera 1 2
MrHoBeHHast ocagka 3 2
3a 1,5 yaca, Bkntovas 12,2 8,2
MIHOBEHHY 0CagKy
Yacbl 8 13 19 8 13 19
CYTKM
1 13,3 3 2 10,2 3 2
2 3 1 2 3 1 1
3 2 1 1 2 1 1
4 - 1 1 - 1 1
5 - - - - - 1
6 1 - 1 1 - -
7 - - 1 1 - -
8 - 1 - 1 - -
9 - - 1 1 - 1
10 - 1 1 - - 1
11 1 - 1 2 - 1
12 1 - - 2 - -
13 1 - - 1 - -
14 1 - - 1 - -
15 - - - - - -
Obuwasa ocagka 3a 14,5 54,5 48,4
CYTOK

lMepBble OMNbITbl HA pPacTSXKEHUE CHera, OCYLLIECTBINEHHbIE MPU NoMoLm npudopa 6paTbeB LLaHwWmneBbIX, ObInM
nponseeneHbl A.B.MonoyHukoBbIM. 3aTteM aHanoruyHble onbiTbl GbIM NpoBedeHbl aBTOPOM Ha [eorpadumyeckomn
ctaHumm MIY B KpacHoBugoBe. CyLLeCTBEHHON CTOPOHOW OMbLITOB, MPOBOAUMbIX B KpacHoBmnaoBe, ABNAETCA TO, YTO
napannenbHO MCMbITaHUI0 MNacTUYecKUX CBOWCTB CHeEra npoBOAUTCH MUKPOCKONMUYECcKoe uadydeHne obpasuos,
noaBepralLnxcs UchbiTaHutio. Hamu BHeceHbl HeKOoTopble W3MEHEHUS B KOHCTPyKUMiO npubopa OpaTtbeB
LaHwueBbIx: yBenuyeHa gnvHa BaHHbl Ao 100 cM, Tak Kak MeTeneBbln cHer, obrnagas 6onbLWon NNacTUYHOCTbLIO,
MOXET pacTArMBaTbCs Ha BENMMYMHY GONbLUYIO, YEM 3TO NMPeayCMOTPEHO KOHCTPYKLUMEN npubopa.

Mpubop NS ncnbiTaHusa Ha pacTskeHne NpefcTaBnsieT cobon OepeBAHHYIO BaHHY, B KOTOPOW pacTarMBaeTcs
obpasel, cHera (puc. 21). B nepeBsiHHbIN, nnockui kioBeT paamepom 1000 X 310 mm BABUraloT NOAA0H, COCTOALLMNA
M3 JOCKW C Hape3aHHbIMW KaHaBKaMu TPEYrofibHOro ceyeHus (war kaHasok 10 mm, rmybuHa 5 mm). B nogaowe,
3anMTOM PTYTbi0, BO3HWKAET MOBEPXHOCTb, MO KOTOPOW C OYEeHb MarnbiM TPEHWEM MOXET nepeasuratbca obpasel
CHera, pacTsirmBaembIi MpyM MOMOLLM 3axBaToB. [lpy 9TOM OAMH 3axBaT YCTAHABNUBAKOT HEMOABWXHO Y CTEHKM
KloBeTa, a Apyron OTTArMBalOT TPOCOM, NEPEKUHYTbIM Yepe3 6nok. Ha koHue Tpoca moABeLleH MELLOK C Apo6bIo.
N3meHeHnem konmyecTBa Apobu MOXHO perynupoBaTth Harpysky Ha obpaseu,.

[na B3aTMs obpasua cHera NMPUMMEHSIOT CreumarnbHyo PasbeMHYI0 MeTanfnyeckyto pamky (puc. 22). Mo
dopme obpasey HMYeM He oTnuyaeTcs OT obpasuoB MeTanna, Bblpe3aeMblXx ANA OnpedeneHust ero
MeXaHWYECKNX CBOWNCTB.

Ha obpaseL, cBepxy C ABYX CTOPOH HakKnagblBaoT MeTanIn4yeckme NMHENKN, KOTopble NepemMeLLalnTcs BMecTe
C KOHLIaMK1 pacTsrmBaemMon Yactu obpasua.

Ha GopTtax KioBeTa nocepeavHe yCTaHOBMEHbI MeTannmMyeckme LWBENepbl; MeXay HUMU HaTSHYTbl HATK, MO
KOTOpPbIM MNPOM3BOAATCA OTCcYeTbl. B cBoell BepTMKanbHOW YacTU HWUTb, C MOABELUEHHbIM K HEW [py30M,
COMnpuKacaeTcsl C pONMKOM, KOTOPbIA B CBOK O4Yepedb CBsA3aH C MepoM 3anvcbiBatollero npubopa. Ha 6apabaHe
npubopa BblMepUYMBaETCH KpMBas U3MEHEHMS BENUYMHBLI fedopMaLmn obpasua He3aBUCMMOCTW OT Harpysku.
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Puc 20. Kpusas degpopmayuu cHexxHoz20 obpasua npu cxamuu. Onsbim Ne 4

Puc 21. PmymHass eaHHa Onid ucrnbimaHusi rnnacmuveckol Oeghopmayuu cHeza (no c¢hbomoepachuu
A.A.lULlocmbuHoli)

remmeparypa



I'IpMBep,eM pe3ynbTaTbl XapaKTepHbIX OMNbITOB HA pacTAXeHune.

Onbim, Ne3.

McnbiTaHnio Ha pacTshkeHne Obin MoABeprHyT obpasel, MeTeneBoro cHera nnotHocTeio 0,36.
PacTsrusatoLiee ycunue 6bino 16,5 Kr/gm® U npunaranock napannenibHo 3aneraHuio criosi. Tabn. 8 v kpuast
(puc. 23) patoT npeactaeneHve o6 oyeHb BbICTPOM pacTskeHun obpasua npu 3HauMTenbHoM ycunuu B 16,5
kr/am“. B koHue naTbix cyTok obpasey yanuHuncs Ha 33,4% K nepBOHa4vanbHOM ANUHE, HO 3aTeM U3-3a nepexoaa
TemnepaTypbl Yepe3 0° B NONOXUTENBHY CTOPOHY pasopBarcs.

O n b m, Ne4.,

McnbiTaHuio noaseprancs obpasel, ceBexero MeteneBoro cHera OgHogHeBHOro Bo3pacTa nnoTHocTblo 0,26. B
€ro CTPOEHMM OTYETNIMBO 3aMeTHa Oblnla Menkasi ropusoHTanbHas CrnouMcToCTb. MHOIMMe CHEXMHKU COXpaHuim
OoCTaTKu Nnyyen.

PactarnBatowiee ycunve 6bino 6,4 kr/om?  u
npunaranock napannernbHO 3aneraHuio crnosi.

3a nepsble ABa Yaca Hactynuno yanuHeHve Ha 10%
(Tabn. 9).

Bonblwoe yanuHeHne Npou3oLNio TakkKe 3a nepsble
TPpOE CYTOK, 4TO, BEPOSATHO, OOBACHSETCA TeM, 4TO
Temnepatypa obpasua pgocturana B 9tM  cytkm  0°.
OcTtanbHoe Bpems obpasel, uMen TemnepaTypy oT -4 Ao
-9,2° N ycnewHo npogormkan pactarmeatbes. B koHue
JecaTbIX CyTOK TemnepaTtypa obpasuya gocturna 0°, u Ha
puc. 24 OTYETNNBO 3aMETEH PEe3KUN NepernomM, roBopsLLni O
ObICTPOM YANMHEHMMN 3a CYET NOBbLIWEHWS TemnepaTypbl. 3a
Bce Bpemsi onbita ¢ 12 no 23 mapta 1948 r. obpasey 3a
OOVHHaguaTb  CyTOoK yanuHuncs Ha 943 % kK
nepBoHavyanbHOW AnuHe. JTO cBuaeTenbCcTByeT 06 O4veHb
DOonbLUOW NNacTUYHOCTM CBEXEro MeTeneBoro cHera (Tabn.
9 Ha cTp. 78).

OnbITbl C pacTsbkeHMeM CHera nokasanu, u4To
MeTeneBblV cHer obnagaeT 3Ha4YUTENbHOW MNacTUYHOCTBIO U
cnocobeH pacTtarMBatbca Ha BenuumHy do 95% no
OTHOLLUEHMIO K NEpBOHaYanbHOW AnvHe.

KpynHO3epHUCTBIN OMPH C KpucTannamu rrnybmHHoro
MHES O4YeHb XPYMOK M MPaKTUYECKM NULLEH MNNacTUYeCKMX
CBOWCTB. OTO OOBACHAETCHA: a) W3MEHEeHWEM TeKCTypbl
CHEXHOro nokpoBa, 6) yBenuueHHble KPYMHOCTM 3epHa, YTo
BMneYyeT K YMEHbLUEHWIO YAENbHOW NMOBEPXHOCTU 3EPEH, U B)
yBenuyeHnem NOPUCTOCTW. B pesynbTate  3TOMN
nepekpucTannmaaumm ocnabnsiTca BHYTPEHHUE CBS3U
Mexay 3epHaMu cHera, BCMeACTBME Yero OH npuobpeTtaeT
XPYMKOCTb.

Puc. 22. Pamka 0nsi 83smusi obpa3sya cHeaa Ha
pacmsikeHue (o gpomoepachuu agmopa).

Bo BpemaA cHeronaga B 6e3|3eTpeHHyro norogy CHeXXMHKn B Buae npaBuiibHbIX LUECTUITYYEBbIX 3BE€3[ CMOKOWHO
ocaxaarTca, co3fgaBasd CKOMNeHnd, B KOTOPbIX UX N4 3aKIMUHMBAKOTCA B COCEOHNX CHEXMNHKaX. MHorve CHEXWNHKMN,
nagas oOCTpUSIMM Ha MNOBEPXHOCTb [pyrnx CHEXWHOK, MPUMEpP3aloT, TakK KaK KOHLUbl 3BE34 WMEKT CO4YTK
MonekynsipHble pa3mepbl, U AaXXe HE3HAYUTESbHbIV BEC CHEXMHKM BbI3bIBAET TasiHAE Ha OCTPUSIX U CMep3aHue.

Takum obpasom, cosgaeTca Tonwa cHera, obnagatowlas cnocobHOCTbIO yaAepKMBaTbCa Ha CknoHe. Bcem
XOPOLUO M3BECTHO, KakUMW NpuuyanvebiMu copMamn obnagaeT CBEXEBbINABLUMIA CHET, NeXaluii Ha BeTBsIX
OepeBbEB, orpagax U aetansix 3gaHui. Ecnv Takol, HEMHOMO crneXaBLUMIACA CHEr CyYamHO cockarnb3blBaeT C
orpagpl, TO OH HWKOr4a He pacchbinaeTcs, a obpasyeT CHEXHYI MMPsiHAY, FOBOPSILLYO O GOMbLUMX MMACTUYECKNX
cBoKcTBax. B cpegHem, B TedeHne NpuMepHO ABeHaALUaT! YacoB NOCre CHEeronaga, CHEXMHKU COXPaHsoT hopmy
LeCTUNyYeBbIX 3Be3[, KOTOpble, cnavMBasiCb Mexay Co0oW, npuaaltT YCTOMYMBOCTb CHEXHOMY nokpoBy. Ho,
COrnacHo 3akoHy TOMCOHA, Ny4ucTble (POPMbl CHEXWMHOK HEAONTOBEYHbI, UCMAPEHWe C OCTPUEB CHEXWUHOK M
cybnumauma Ha NOBEpPXHOCTU MeAsHbIX YacTul, nmetowmnx 6omblon paguyc, CKOpo MPUBOAAT K MpeBpaLleHunio
CBeXXeBblMaBLlero cHera B ckonmneHue 6ec¢)op|v|eHHb|x negdaHbIX KOMO4YKOB.

B cragusx «ctaHoBneHusi», korga ewe He [ocTurHyta 6onee ycrtonumBasi ¢popma KpucTanmnos, CHer
noadaeTcs BHELWHUM BO3AEWCTBUSIM U pearnpyeT Kak nractudeckoe Teno. Ho, kak Tonbko BO3HWKaeT Hanbonee
ycTonumBas oopma KpUCTansoB, OH CTaHOBUTCS Bernee Xpynkum.
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lMpodomxkumenbHOCMb Onbima 8 cymkax
Puc. 23. Kpusasi deghopmauyuu cHexxHo20 obpasya npu pacmsikeHuu. Onsim Ne 3.

Ieuﬂeparypa_



Ta6nuua 8. OnbIT N2 3 ¢ 28 cheBpansa no 4 mapTta 1948 r.

lMnactuyeckoe yanMHeHne cHera
Bua cHera: meTenesbln, pacTarmBaroLee HanpsbkeHme 16,5 KI'/,EI,MZ, nnotHocTb 0,36
OTHocuTEenNbHOE yanMHeHne B % K nepBOHaYanbHOM AnvHe

3a nepBbIi Yyac 5,33
Yacbl 8 13 19
CyTkun
1 6,00 1,33 1,33
2 3,33 1,0 1,33
3 2,33 1,33 1,7
4 2,7 1,33 1,0
5 2,33 1,0 -
O6Liee yanuHeHne 3a 5 33,4
CYTOK
Ta6nuua 9. OnbiT N2 4 ¢ 12 no 23 mapTta 1948 r.

MnacTtuyeckoe yannHeHue cHera
Bua cHera: meTenesbii 0QHOAHEBHOM AABHOCTU, NIIOTHOCTL 0,26,. pacTarmeatowlee HanpsikeHue 6,4 Kr/,u,M2
OTHocuTenbHOE yanuHeHne B % K NnepBOHaYanbHON OfIMHE

3a nepBble ABa Yaca 10,0
Yacbl 8 13 19
CyTKn
1 9,3 8,0 3,6
2 2,6 6,0 2,6
3 3,0 3,0 1,6
4 1,6 2,3 0,7
5 1,3 2,3 0,7
6 1,0 2,6 1,0
7 1,3 2,0 0,7
8 1,3 2,0 0,7
9 2,0 2,0 1,6
10 1,6 3,0 7,0
11 13 3,6 -
OOuwee yanuHeHne 3a 94,3
11 cyTOK

OTO COCTOSHME CHera coBnafaeT C HacTynneHneM NaBMHOOMNAacHOro Mepuoaa, B TeYeHne KOToporo nageHue
NaBVHbI MOXET MPOU30MTU MO COBEPLLUEHHO HE3HAYUTENbHON NPUYKHE.

3AKITIOYEHUE

1.Kpome yCTaHOBMEHWS COBEpPLUEHHO OYEBWAOHOW CBSA3W Mexdy HapacTaHMeM MOLLHOCTM CHera MU
BO3HVMKHOBEHMEM naBWH, HEOBXOAMMO M3yyaTb BHYTPEHHWN MPOLECC NepeKkpucTannusauum M BO3HUKHOBEHWS
OMnacHbIX FOPU30OHTOB, MOCKOMbKY HeMb3s paccMaTpuBaTb COW cHera, 0b6pasylowwuii NaBuHy, Kak Maccy, UMeIoLLYo
MOCTOSAAHHbIE (PU3NKO-MEXaHNYECKME CBONCTBA.

OnacHbl He TONbKO YrNbl NaAeHUst CKIOHOB, HO U BHYTPEHHWUI NPOLIECC M3MEHEHNs MUKPOCTPYKTYPbl CHera,
HenpepbIBHO MPOTEKaWMN B CHeXHoW Tonuwe. CHer, nexasluin B COCTOSIHUM pPaBHOBECWUSI Ha CKIOHe, Yepes
HEeKoTOpOe BpeMs MOXET Tak CUITbHO U3MEHUTLCS, YTO HeM3bexHo npousonget obsarn.

2.0opMMpoBaHME TFOPU3OHTa CKOSMbXEHWs B TOrle cHera OOYCMOBMEHO CaMvM W3MEHEHMEM CHEXHOro
MoKpoBa, ero pasBnTUEM.

3.Mepekpuctannusaumio cHera BbI3blBa€T HE TasiHWE CHera W npocayuMBaHue B TOSMLWY €ero BoAbl, a
TEeNMOn3onNsAUMOHHbIE CBOWCTBA CHEXHOro MoKpoBa. BoasHom nap B ToMwe ycnewHo Murpupyet npwu
oTpuuaTtenbHblX TeMnepaTypax, U Ans ABMXeHUs ero Heobxoaumbl N 6onee BbICOKME TeMnepaTypbl B HUXKHUX
Tonwax.



4.YKpynHeHve 3epeH dupHa M paspbIXIEHME MPOUCXOOAT B pe3ynbTate CamMopasBUTUS CHEXHOW TOSLLM.
TasiHue n 3amep3aHue - NMULLb YacTHbIE SBNIEHMS B nNpoLiecce o6pa3oBaHms oupHa.

5.PocT onacHbIX rOpM3OHTOB B PasnuyHbIX reorpaduyecknx YCroBUSIX MPOUCXOOUT PasfMYHO, 4YTO daeT
OCHOBaHM1e BbIAENNUTb TUMbl PEXNMOB.

6.B mpouecce nepekpuctannusaumm cHera NpPoMCXoauT YMeHblueHne obbema TBepAbiX KOMMNOHEHTOB CMECU
3a CYeT BO3HMKHOBEHUSI KPYMHbIX 3epeH dupHa unM HoBooGpa3oBaHMK 3a cyeT rnybuHHOM cybnumauun
MOHOJTMTHbIX KPUCTAmNNOB rMyOGUHHOIO MHES, YTO BEAET K YBENMYEHUIO MOPUCTOCTU U XPYNKOCTU CHEXHOM TOMLLM,
BbI3blBAOLLEMY MOTEPH CHEXHbIM NMOKPOBOM CMOCOBOHOCTM MUCMbIThIBATh NnacTuyeckne gecdopmaumn.
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Puc. 24. Kpusasi deghopmauuu cHexxHo20 obpasua npu pacmsikeHuu. Onbim Ne 4.



Maga yeTBepTasn

PENbE® NOACTUNAIOLWEN NOBEPXHOCTHU

COOTHOLWEHUE KPYTU3HbI CKITOHOB U MOLLIHOCTU CHETA

Kasanocb 6bl, COBEpPLUEHHO OYEBMOHO, YTO YEM Kpy4ye CKMOH, Tem BGomnblue OnacHOCTb CHeXHoro obsana.
OpHako cnegyeT vMMeTb B BMAY, YTO Ha OYEHb KPYTbIX CKMOHAx CHer B OOMbLUMX KOMMYECTBax He MOXeT
ckannueaTtbCs, OO OH MO Mepe HaKOMNMeHNs CTeKaeT CO CKroHa. Takum obpasoM, Hanbonee onacHbIMU ABASIOTCS
Kakvne-To cpefHue YKINOHbI, rAe CHer, CKoNnssachk B 60MbLUMX KOMMYECTBaX, HAXOAUTCH B COCTOSHUM HEYCTOMYMBOIo
paBHOBeCHsA. Bonpoc COOTHOLLEHUS MeXay MOLLHOCTLIO CHera 1 yKMOHOM elle mano paspabortaH. MHorne asTopbl
CUYUTAIOT, YTO NpedenbHbIM YIIIOM CKIOHA, C KOTOPOro NaBUHbI y)Ke He MOryT COCKanb3biBaTb, SABMASETCHA Yron OKOMo
22°. 3TO MHeHue CTOfb LUMPOKO pacnpoCTpaHeHO cpeau 3anagHOeBpPONEewncKMX anbfMHUCTOB, YTO OHU Jdaxe
nonb3yTca NpMbOpPOM, HasbiBaeMbiM «J/1a8UHHbIe Yacbi» (Lawinenuhr). OTn «4acbl» MOCTPOEHbLI MO MPUHLMNY
aknumeTpa bpaHauca, Bce yrnbl 6onee 22° nokasaHbl KpacHbIMK Ldbpamu, T. €. NnpeaynpexaatoT o NaB1UHHOW onac-
HOCTMW.

Annvikc nuwer:

«Mbi Oo/mKkHbI omMemumb 8e/IUYUHY CK/I0Ha, Komopbill doryckaem obpasosaHue 6bicmpbix ononaHel. [ék
onpedernisiem 8 Kadecmee onacHo20 ykroHa 23°. Y Pomzaepca onacHbill y2on cocmaensem 22-25°. Maxc OkcrnuH
Habmodan Havano f1aguHbl Ha OBHaXXeHHOM U Mep3/IOM CK/IOHe npumepHo 8 16°. OOHako, rno-eudumomy, amom
criyqal npedcmasnsiemcsi UCKIIYUMEsbHbIM, U HOpMalibHasi 8e/luduUHa KpUumu4yeckoeo yena daHa 8 cpedHem
lekomy» (1924, 8, cmp. 137).

ANNUKC, HECMOTPS Ha TO, YTO CaM Xe NPUBOAUT (PaKT NageHNst NaBuHbI, OTMEYEHHbIN OKCAMHOM CO CKMOHa B
16°, He ocTaHaBnMBaEeT CBOEro BHMMaHUS Ha BO3MOXHOCTU CXo4a NaBMHblI CO CKNoHa B 16° u npuaepxmnBaeTtcs
TPaAVLMOHHON TOYKMN 3pEHMSI O TOM, YTO ONACHOCTb HacTynaeT MuLlb, Ha4YMHas ¢ YrnoB okono 23°.

Maynbke yTBEpXOaeT, YTO «MpU MOSOrMX CKNoHax (MeHble 20-24°) cHer B oOulem He cABUraeTcs U He
obpasyeT naBWH, Tak Kak B 3TUX CIydasiXx COMPOTUBIIEHWE OT TPEHUs O MOACTUNAIOLLYH MOBEPXHOCTb He
MpeBbIIAETCA OaBAWMMY CHEXHbIMU Maccamu. KTo He MOXeT onpedenuTb Ha-rnas yror, nycTb BO3bMET C cobon
knuHomeTp» (1926, cTp. 3).

Taknm obpasom, [laynbke pekomeHOyeT npwu

MOMOLLM 3KMMMETpa OnpefensaTb Yron HaknoHa M no

/—"/ 3TOMy MpU3HaKy YycTaHaBnMBaTb CTENeHb IaBUHHOW

OMNacHOCTM cknoHa. B gaHHOM cny4dae K cHery nogxoasaT

Kak K Tornuwie, MMmerowen noCTOosiHHbIE KO3(MULMEHTHI

cuenneHvs C MnOACTUNaloWen MOBEPXHOCTbID U C

NMOCTOSAHHLIMX NOKa3aTensMU BENUYUHBI BHYTPEHHErO
cuenneHus.

34apckuMil Takke YykasblBaeT, YTO Ha CKMOHax
nomnoxe - 22° oTpbiBa CHera He NMPOUCXOAUT.

B Cosetckom Coto3e uHxeHepom CaaTyssHOM B
1936 r. BbiBegeHa popmyria COOTHOLUEHMSI TONMLLMHbI
CHEXHOro MOKpOBa, HaxoAsLerocs B  COCTOSIHUM
npeaernibHoro paBHoBeCUA C yrinamMum HakKroHa CKIoHa
(1936, cTp. 37).

Puc. 25. Ycniosus pasHogecusi cHexHoU macchi (no CaamuysHy).
Ota cbopmyna BbIBOOUTCS criedytolmM obpa3omM: naBuHa ABMXKETCS Mo BINSHUEM CUIb
T=Psina

roe P - Bec oTopBaBLUENCA MOMOChI CHera WMpuHOW 1 M, @ - yron CKnoxa.

B coctosHuM npenenbHOro paBHOBECUMS [OBWXKYLLAA Cuna paBHa CyMMe MPOTUBOAEWCTBYIOLIMX CUI,
cnararwLMxca U3 cCuenneHns no NIoCKOCTU CKOMbXEHUS, TPEHUS MOKOS U CONPOTUBMEHUS paspbiBy MO BEPXHEWN
rpaHuLe naBuHbI.



Psina=yhL sina=cL +fyhL cosa+nh,

rae Y - o6bemHbIN BeC CHera B KF/M3,

h - cpegHss BbicoTa cHeXxHOro nokposa B M,

L - anvHa nnowanku oTpeIBa B M,

C - CWNa CLEMNEHNS MO NAOCKOCTU CKOMBXKEHUS B KI/M?,
N - CONPOTUBIEHME Pa3pbIBY, TAKKe B KI/M

n f -koadbpuumeHT TpeHus.

Pa3penvv obe yacTu aToro ypasHeHusi Ha Y L

hsina=—%+fhcosa+%z;
C . n
?_-h (mna-——jcos A — TJ’
£
h = 1
sin a — fcos a n
Sin 08 —-T—l

METOOUKA U3YYEHUA ®U3NKO-MEXAHUNYECKNX CBOUCTB CHETA

[nsa onpegeneHns unamKo-MexaHNYECKMX XapakTePUCTMK CHera ¢, N U y, Bxogawmx B dopmyny (1), THAC
paspaboTaHa crnegyollas MeToanKa.

OnpedesneHue cus cyenyjeHus -cC.

N3 cHera BblpesaeTcs napannenenunes C OnNpenerieHHOW Nnowanblo OCHOBaHUS!, PacnofoXeHHOro Ha
YPOBHE TOro ropM3oHTa, CLENMEHNe KOTOPOro onpeaenseTcs. 3atem Ha uccnegyemblii o06pasel HageBaeTcs pama ¢
TAramu, K KOTOpbIM NPUKpensieH aMHamomeTp (puc. 26).

MakcumanbHoe ycunue, Heobxogumoe Ansi cpesbiBaHus obpasua, OTHECEHHOe K eauHuue nrowaaun, naet
3HayeHne CUEeNseHnsi, NPUYEeM OHO BbIYUCIISIETCSA B KMIorpaMmmax Ha kBagpaTHbeii meTp (CaaTusiH, 1936, cTp. 8).

ST R

4 ,‘- ‘\‘*1 a,\‘a‘.< -

Puc. 26. lpubop 0nsa onpedesnieHusi 8eUYUHbI CUEMNeHUsT 08yX C/i0e8 CHeza OmMHocumersibHoO Opyes Opyea
(9pomo asmopa).



OnpedenneHue o6bemMHO20 8eca-y.

OObemHbIN  Bec onpegenderca  OOblMHBIM ~ BECOBbIM  MSIOTHOMEPOM, MPUMEHAEMbIM BO  BCEX
mMeTeoponornyeckmx ctaHumsix Cosetckoro Cowo3a. B Tex cnyyasx, korga nioTHOCTb CHEra OYeHb Benuka u korga
UMNMHAP NIIOTHOMEpPa He BXOOUT B CHEr, crieQyeT Bblpe3aTb CHEXHble KyOuKkM onpefeneHHoro pasmepa, Kotopble
N3MepSITCH, HEMeANEeHHO B3BELUMBAOTCS, a 3aTeM, B Lensx NpoBepKU, pacTannmBaloTcs AN NofnyYyeHns TO4HOro
obbemHoro Beca.

OnpedeneHue conpomuesieHUss cHea2a Ha pa3phblig -n.

BblpesaeTtcs npogonroBaTbil Bpycok cHera M Ha Hem, Bnuxe K OOHOMY M3 KOHLUOB, OeNaeTcs CyXeHue
(wewika). 3ateM Bpycok nogBeLUMBaETCS BEPTUKANBbHO, U LIelika NOCTENEHHO NoAMNMIMBaETCA A0 TeX NOp, Noka nog
BNsiHMeM cobCTBEHHOIO BECa HUXKHEN YacTu Bpycka He Npou3ongeT paspbiB. [lanee namepsieTcst nnowanb oTpbiBa
N B3BELUMBAETCA OTOPBaBLUMIACHA KycOok Opycka. OTHOLLEHMe Beca OTOPBAaBLUEroCs Kycka CHera K nnowagu, no
KOTOPOW NPOM30LLEN pa3pbIB, JAET BENNYUHY COMPOTUBIIEHNSI CHETa Ha pas3pbiB.

lMocTaHOBKa BEnMMYMH C, N WU Yy, MOMYYEHHbIX 3MMUPUYECKM ONSA pasHbIX TUMOB cHera, B dopmyny (1)
Mo3BONSET NOCTPOUTL CEMENCTBO KPMBBIX, AAKOLUNX 3aBUCUMOCTb TOSLLMHbI CHEra, yAEepXXMBaLLEroca Ha CKITOHE,
OT yrna 9T1oro cknoHa. KaxxgomMy Tuny cHera cCOOTBETCTBYET CBOS KpuBas (puc. 27). KpuBble NOCTPOEHbI MO TOYKaM,
cootBeTcTBYIOWMM yrnam oT 30 go 70° ¢ uHTepBanamu 4vepe3d 10°. Kpome BenuumH ¢, h n y, onpeaensieMbix
aKcnepumMeHTanesHo, B dopmyny (1) Bxogat L m f.

Yem BGonblue AnMHa CHEXHOW NOMOChI, YrpoXaloLlen nageHmemM, TEM MeHbLUEE 3HaAYeHne And ee yaep)KaHus
UMeEeT COMpOTMBIIEHNE pPa3pbIBY NO €€ BepxHen rpaHuue. MNoatomy ona onpeaeneHvs npeaenbHoro yrna paBHoBe-

C1S MOXHO 3afaTtbcs NobbiM L, goctatoyHo 6onblimm Ans npespatleHms apobu
n
oL B BENTMYMHY, HUYTOXHYIO NO cpaBHeHuio ¢ f cos a.

Y
BbiObvpaem ans Bcex pasbmpaembix HUXe CryvaeB yAOBMETBOPAOLLEE 3TOMY YCIOBMIO 3Ha4YeHue L = 100 m.
fim
3 [
10 KoadpuumeHT  TpeHust  MNOKos  paBeH  yriy
€CTEeCTBEHHOro OTHOCa cHera - ¢. [1o HabnaeHuam, ons
8 7 paccmaTpyBaemMoro Tuna cHera @ = 22~26°u,
g 062 .4 cneposatensHo, f = 0,40-0,49. lMpuHumaem cpepHee
f N 3HaueHne
7 -— Y f=0,445.
E', i .
\ [ns xapakTepucTUKM Kaxgow KpMBOW npexae
6 % q T BCEro Hago HaWTWU Yron d,, NPW KOTOPOM Ha CKIOHe
4 \ | | \’:5,,3_ MOXeT YAepXMBaTbCs CMON CHera AaHHOro Tuna CKoflb
f | YyrogHo B0nbLIOWN TONWUHBI (HA30BEM ero «npeaernbHbIM
3 4 S — yrnom 6e3onacHocTu»). BepxHsisi BETBb KaXX4oOW KpMBOMW
\ nt | acMMNTOTMYECKN CTPEMUTCA K opauHate dp. TOouku
2 } ] u]
i — e 2 KPUBbIX (0o, ) €CTECTBEHHO HE MOryT ObiTb HaHECEHbI Ha
1 41 yepTex, N NOTOMY 3HAYEHUS dp AalTcsa B Tabnuue.
L1 | =B .«

200925* 30° 557 40° 45° E0° 56° E0°85°70° 756°80°
Puc 27. 1-Ipagpuk «Ceexesbinagwiuli cHee Ho Hacmy». 2-Ipaguk « CHee sepxHeeo eopudoHma rinomHocmu 0,25
ro cHeay ¢ rnomHocmsto 0,4». 3-Ipacpuk «CHee nnomHocmbro 0,4 no 6onee nnomHomy cHeay». 4-Ipaghuk «PupH
rno gupHy». 5-Ipagpux « MoKpbIl ¢hupH o 3emrey.

[nsa nonyyeHns nx B ypaBHeHun (1) noactaesnsieM h = ®© n g = gy 1 peLlaemM ero OTHOCUTENBHO COS a:

=< ]n

" :C\_..,
siniy — J €OS g — —

. I
sin o, — feosa, — o = 0;

. n
sin 2, = fcosa, + :ﬁ;
2/nc

. . 08 a4 n\?%

Yy 2 6og? 2/n cos ag (."..)2
1—cos’o, = fPcos’a,+ 11 + )



Mbl nony4yunn KBagpaTtHoe ypaBHeHUe, KOTopoe, Nnocrie afieMeHTapHbIX npeo6pasoBaHM|7|, naer:
£y \ b >
=+ VPR /) —n
1+l
BennuvHa n2 HUYTOXHO Mara no cpaBHEHUIKO C nepBbiM 4JieHOM NOAKOPEHHOro KonnyectBa M NMNOToOMYy, YYUTbIiBadA

HEBbLICOKYHD TOYHOCTb 3MMUPUYECKUX BEMUYMH, BOLIEALINX B (POPMYMY, €0 MOXHO npeHebpeyb. Torga dopmyna
npegenbHoro yrna 6esonacHocTu ynpolaetca (popmyna 2):

Vi n
cosa, = axl

COoS &y =

Hwxe npmeoanTca Tabnuua napameTpoB, onpegeneHHbIX OnbITHbIM nNyTeM Ana pasHblX TUMOB CHera, "
noagc4ynTaHHbIe NO HUM 3Ha4YeHUsa Qo.

Ta6nuua 10. PU3NKO-MexaHMYECKNEe XapaKTepUCTUKN CHera 1 npeaenbHbIN yron 6e3onacHoCcTu.

Tun cHera f y (ka/m) n (ka/m°) c (ka/M°) a, (2padychi)
CBexeBbIiNnaBLNA CHET Mo 0,445 100 300 36,2 26
HacTy
CHer nnoTtHocTbto 0,25 0,490 250 900 262 28
no cHery nnotHoctbio 0,4
CHer nnotHocTblo 0,4 no 0,525 400 900 1390 28
©onee NOTHOMY CHery
DuUpH No pupHy 0,540 500 240 400 29
MokpbIt pmpH no 3emne 0,590 500 200 127 31

BenunuuHa ¢ He BxoauT B hopmyny (2), HO Hy>KHa ANst NOCTPOEHUS KPUBBIX - X.

KpvBble npeaenbHOro CoOCTosiHMA paBHOBECUS (pUC. 27) CTPOATCH MyTEM NOACTAHOBKU NPUBEAEHHbIX B Tabn.
10 xapakTepuCTUK U pasnnyHbIX 3Ha4YeHU a B chopmyny (1) U pelLeHnss ero OTHOCUTErNbLHO h.

CornacHo 3Tum kpvBbiM 1 Tabn. 10 Npu HEKOTOPbIX TUNax CHera CKIoHbl nonoxe - 31° kazanocb Obl MOXHO
cuntaTtb 6e3onacHbivMn. OgHako Tabnvua 11 He noaTBepXXAaeTcs HabnwaeHUAMN B Npupoae.

W3 210 naBwuH, Hanbonee NogpoOHO HAaMU N3YYEHHbIX:

5 GOOLIO CO CHJIOHOB OHOJO0 . .+ . . + - 15—18° M3 NoJNly4eHHbIX AaHHbIX BUOHO, YTO CXO4 NaBUH

23 » » » » e 25° Habniofanca B npeaenax KpyTU3Hbl CKIoHa oT 15
59 » » » » . 90° [0 60° 1 YTO TakMm 06pa3oM CKIOHbI B 24° He
63 » » » » L. 35° ABNAOTCA NpeAenbHbIMU ANs cxoda nasuH. Cre-
57 » » » 5 . 50° AyeT UMeTb B BUAY, YTO Nop BMsiHUEM psaja
10 » 3 e » 60° BHELLIHWX CUIT MOTYT U3MEHUTLCA COOTHOLLEHNS
Tak, YTo HensbexxHo congeT naBmHa. Hanpumep,
- NosiBIIEHME Tanon BoAbl Ha CKanbHOM

MOBEPXHOCTUN, HA KOTOPOW NEXUT CHEr, MOXeT
Bbl3BaTb NaBuHy Ha ckrnoHe B 15-18°.

nOCTpoeHHaﬂ no 3TUM [OaHHbIM poO3a
Konm4yecTtBa ob6BarnoB B 3aBNCUMOCTU oT
KPYTU3HbI CKITOHOB UMEEeT CJ'Ie,EI,yIOLLI,I/II;I BV (pI/IC.
28).

Puc. 28. Posa obeasioe (coomHoweHue yarios

CKJIOHa U 4ucria ciiydyaes cxoda !'IGSUH).

tMacwrab-
9QBI © 2 3 6 B 10nasmwn
2 h




BIMUAHUE YBEJIMMEHUA MOLLUHOCTU CHEIA HA €XO[ NABUH

HakonneHue cHera Ha CKINoHax, eCTECTBEHHO, YBENUYMBAET BEC MacTta, YTO B CBOK O4Yepedb OT3bIBAaeTCH Ha
XapakTepe HKHEeN NOBEPXHOCTU AaHHOTO Cos.

HWKHIOK YacTb Crnosi cHera, BbIMaBLUEro Ha HACTOBYH KOPKY UIW CTapblf CHET, MOXHO nNpeacTtaBnTtb cebe, kak
HEPOBHYIO LLIEPOXOBAaTYI0 NMOBEPXHOCTb, B KOTOPOW OTAENbHbIE MyYn CHEXMHOK MOTYT LennsaTbCs 3a NOBEPXHOCTb
noactunatowero crosi. o mepe xe yBennyeHusl MOLLHOCTU CHera, a BMecTe C 3TUM W Beca nnacra gaBneHve
BbI30BET YHUYTOXEHNE HEPOBHOCTEN HA HWXKHEW MOBEPXHOCTU MnacTa, U Ko3ULMEHT TPEHNS PE3KO U3MEHUTCS,
4YTO U MOXET BbI3BaTb NaZeHne naBuHbl. B cnyyae e BbiNnageHnsi O4eHb PbIXSIOro CHEra, CHEXHbIN nnacTt He byaeT
npeacTaBnATb €4MHOMo LEeNoro, Tak Kak BHYTPEHHME CUMbl CLenfeHns ByayT NnpakTUYeckn OTCyTCTBOBATb, U Kaxaas
yacTMua ero MOXeT OBUratbCsl CaMOCTOATENbHO. TakMm 06pasoM, CHEXHLIA NNacT MOXET ABUHYTLCS BHWU3 MO
NOACTUNAIOLLEN HAKITOHHONM NOBEPXHOCTM UMK, He obnaaasi BHyTPEHHEN CBA3bIO, MOTEYb BHU3, KaK XXMAKOCTb.

YBenuyeHve Beca nnacra, Nexallero Ha CKNOoHe, MOXEeT NPOM3OMUTUM Takke 3a CHET HaMOKaHWSA cHera oT
OOXOS UNKN Jaxe 3a CYeT KOHTAKTHOW cybnumaumy npy agsekuum (ropM3oHTaNbHOM NepeHoce) TENOro BNa)KHOro
BO3yXa.
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Puc. 29. Kpusbie xo0a cpedHecymoyHbIx memepamyp, 8bICOMbI CHEXHO20 M0Kpoea U nadeHus 1asuH.
1.Kpusasi ebicombl CHEXHO20 rOKposa. 2.Kpugsasi cpedHux cymouyHbix memnepamyp. 3.[ambi cxola
J1a8UH.

Ho, KpoMe 3TMX COBEpLUEHHO SCHBIX MPUYMH, MageHWe naBuH YacTo npoucxoguT 6e3 BO3OEeVCTBUS BUOUMBIX
BHELLHMX TOJMYKOB.

ConocTtaBuM KpvBble XOA4a HapacTaHWs BbICOTbI CHEXHOMO MOKPOBa M NageHus nasBuH (puc. 29), NoCTPOEHHbIe
Nno AaHHbIM OZIHOW M3 NaBUHHbLIX CTaHLNNA.

MepBbIn cHeronag Hadvancsa 18 oktabpsa 1945 r., 1 3a cyTku obpasoBarncs CHEXHbIN NOKPOB BbicoTon 32 cM. 20
OKTAOPS K MOMEHTY CXO[a NepBbIX NaBWH BbICOTa CHEXHOro nokposa gocturna 34 cm. C 3Toro AHA NaBvHbI CXOAUNU
eXe[IHEBHO, TaK Kak, BbICOTa CHera yBenuyMBanacb, JOCTUIHYB K 26 okTabpsa - 51 cm. 3aTem cHer Hadan GbICTPO
TasTb M NOJIHOCTLIO NCcYe3 3a TPoe CYTOK (K 29 okTAbps).

C 29 oktabpsa no 18 HosAOpsA cHer Ha YpOBHE NAaBMHHOW CTaHUMM He Bbinagarn, HO HakannuBanics B
naBuHocbopax, BCNEACTBME YEro CHer, BbinaBwmi 19 HOAOPS 1M co3gaBLUMIA HA YPOBHE CTaHLUKN CHEXHbIA MOKPOB
nvwe B 10 cM, neperpyaunn nasMHocOopbl U Bbi3Ban NageHue NnaBuH.

OTOT OOMNONMHUTENBHBINA TOMYOK K CXO4Y JTaBWH Aan BO3MOXHOCTb CKIOHaM 0CcBOBOAUTLCS OT CHera.

B nocneaywowme gHu cHeronag, gaBwui 15 cM cHera, y)xe He Bbi3Ban nageHust naBuH. IToT cHer k 30
HOSAOpS Tawke MOJSTHOCTbIO collen. YCTOMYMBBLIA CHEXHbIA MOKPOB ner nuuwb 1 gekabps. B Teyenne cytok (1
Aekabps) sbinano 20 cm cHera, BCNneacTBMe Yero ctanu nagatb faBuHbl. OCOBEHHO MHOro naBuH COLWMO, Korga
CHexHbIn nokpos gocTtur 40 cm (3 n 7 gekabps).

OanbHenwmne cHeronagbl co3ganu kK 12 gekabpsi CHEXHbIA MOKPOB MoLHOCTblo 85 cm. C 3Toro uucna
eXe[IHEBHO LUMM NaBUHbI, TaK Kak MOLLHOCTb CHera Bo3pacTtana, 4OCTUrHyB K 16 aekabpsa 213 cm.

JlaBnHOCOOpBLI B 3TV OHM 0CBOGOAUNMNCE OT CHEXHOro MokpoBa. Ha cTaHuuu xe, B CBA3W C MOTEMNEHMEM,
npoucxoguna ocagka cHera. lMoatomy Kk 27 gekabps MOLLHOCTb CHEXHOro nokpoBa paBHsanack 137 cm. C 27
Oekabps Hayanuck cHeronagbl, U MOLLHOCTb CHera crana MeaneHHo Bo3pacTtatb. OgHako CHer nagan Ha HacToBYHO
MOBEPXHOCTb, M NO3TOMY 28, 29 Aekabps 1 2 ssHBaps COLLSN HOBbIE JTABUHBbI.

[o 14 aHBapsi CHEXHbI MOKPOB WCMbITbIBAN OCagky, HO ¢ 14 dAHBaps CpedHEeCyTOYHble TemnepaTtypbl
OOCTUIMM NOMNOXMTENBbHBIX BENNYMH (+2°), YTO BbI3Baso NOsIBNIEHWE MOKPbIX JTABUWH.



K 6 cdeBpansa cospen ropusoHT rnyoMHHOro nHes MolHocTbio o 40 cm, 1 cHeronag 7 deBpans, AaBLIni
Bcero nuwb 20 cM cHera, Bbi3Basn HemMeasieHHoe nageHve nasuH. CHeronag npogormkancsa (Mpy oTpuulaTterbHbIX
cpefHecyTOYHbIX TemnepaTypax) o 9 pespans; 0OGHOBPEMEHHO C 3TUM LU NaBUHBI.

3artewm, B nepuog ¢ 8 oo 11 deBpans, cHeronag npekpaTuncs, U cHer ocen, Ho 11 cdeBpansa cpegHecyTo4YHas
TemnepaTtypa nepewna 4vepe3 0° B MOMNOXWUTENbHYD CTOPOHY, OOCTUrHYB K 12 cbeBpansa +0,2°, 4yTo BbI3BaANo
MaccoBO€e NafieHne MOKPbIX NaBUH.

MageHne naBuH ocobeHHO yBenuuunocb ¢ 13 deBpans, korga OAHOBPEMEHHO C MOBbIWEHWEM
cpeaHecyTovHoM Temnepartypbl Ao +0,5° Hayancs cHeronag, 4aBLUWIN 3@ CYTKU CHEXHbIV MOKPOB 23 CM.

C 15 dpeBpans nageHve naBuH LINO napannenbHO cHeronagam, KOTOpble CO34anu [OOMOSIHMTENbHYI0
Harpysky Ha cTapblii CHET, NeXaBLUMA Ha FOPU30OHTE MyOUHHOIO MHeS.

C 26 ceBpans npekpalialoTcs cHeronagbl U HAYMHaAETCsl Ocafka CHera, HO, B CBSA3M C nepexofom 3 mapTta
cpegHecyToyHoM TemnepaTypbl Yeped 0°, B nepuog ¢ 8 no 21 mapTa BO3HMKAOT MOKpbIE NaBUHbI.

JIvwe ¢ 24 mapTa HaunHalTCA HoBble cHeronagbl. OAHaKo NaBUHbI BO3HMKIIM NULLIL MOCHE TOro, Kak 29 mapTa
cpepgHecyToyHasi TemnepaTtypa nepewna yepes 0° n gocturna +2,8°.

JanbHenwee nosiBneHve naeBuH (B Havane anpensd) CBs3aHO C MOKPbIMU CHeronagamv u OOXASMU
(cpegHecyTouHasi TemnepaTypa gocturana 6 anpens +5°).

Bce xe, HecMOTps, Kasanocb Obl, Ha NPAMY0 3aBUCUMOCTb MEXAY MHOTOCHEXHOCTBIO 3UMbl U KONTMYECTBOM
NaBWH, criegyeT yYnTbiBaTb Takke TUM NOroAbl 3MMbl, YTO B 3HAYUTENbHOW CTEMEHN BIUSIET U HA KONMYECTBO NaByH.
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Puc. 30. Penipodykuyus uz pabomsi Annukca «JlaguHbl».

OTcyTCTBME BUOUMbBIX BHELIHUX MPWUYMH, BbI3BABLUMX CYXWE JaBMWHbI, YKa3blBaeT Ha Kakme-TO BHYTPEHHWE
NPUYMHBbI, MOBMUSBLUME HA MadeHWe NaBuH. OTU MPUYMHBI KPOKOTCA BO BHYTPEHHEM, HE3aMETHOM MpPU BHELLUHEM
N3y4yeHnn cHera npouecce, KOTOpbIN Mbl pa3obpanu B NpeabiayLuen rnase.

Annukc, npeanaras MeETOA NpefckasaHna HacTynreHnst TaBUHOONAacHOro nepuoaa, nuwert (1924, a, 1924, 6):

«Cocmoum oH (mMemod) e ornpedeneHuU 3a O0oOcmMamoYyHOe Kofudecmseo riem Memeoposoaudyeckol
Xapakmepucmuku riepuoda, rnpedwecmesyrue20 Ccxody nasuH, MymeMm KaxO0OHe8HbIX HabmodeHud,
rnocmaesnieHHbIX Ha cpedHel ebicome 20pHbIX palioHos. 3a soceMb unu decsimb fiem MoxHO 6ydem pacrionazams
mabnuyamu «8eposSIMHOCMUY, MO2yWUMU OKa3zamb 60sbLYH yCITyay».

Ha guarpamme «a» (puc. 30) nokasaHbl cHeronagbl (B nepeBofde Ha >XUOKWE OCadKW), BbiNaBlUME B 3UMY
1922/23 r. (3a nepuog c HosAGps MO MapT), a TakKe MYHKTMPOM AaHO CPeAHEMECSYHOE KONMMYECTBO OCaAKOB,
BbinaBLLKMX 3a nepuog ¢ 1909 no 1917 r.

CHeronagbl He NokasaHbl NPUYPOYEHHBIMW K OMpedeneHHoMY YMCiy Mecsua - OHU AaHbl B BUAE CTONGUKOB;
NO3TOMY HESACHO, NoYeMy ynanu naeuHbl 31 gekabps n 3 MapTa, Tak kak, Cyas no guarpamme, OHU MO ynacTb U 1
aekabps n 1 pespans.

MageHne naBuvH NPUYPOYEHO K OMpederieHHOMY 4ucry Mecsiua, a AnnuKC CpaBHWBAET 3TO SIBMIEHWE CO
cTonbukamMmM OCafKoB, OTHECEHHbIX KO BCeMy Mecsily. Takoe CpaBHEHME MOXHO MPOM3BOAUTL NULb MpK
COMOCTaBIEHNN eXXeHEBHbIX AaHHbLIX MO CHeronagam ¢ Aatamu NageHus NaBuH.

Ha gnarpamme «6» (puc. 30) gaetca conocTaBreHne mexay BeNMYMHOW CpedHeEMEeCsIMHOro cHeronaga (3a
nepvog ¢ 1900 no 1920 r.), co cpeagHemecsa4Hon Temnepatypou (3a nepmog ¢ 1900 Ho 1916 r.) n KonU4ecTsoM
yrnaBLIUX MaBuH. 30eCb OTYETNMBO 3aMeTHa CBSI3b MEXAY nepexodom TemnepaTypbl yepe3 0° B MOMOXUTENbHYHO
CTOPOHY B (heBpane n MapTe U MapTOBCKAM MakCMMyMOM NaBuH.

Ho HM TemnepaTypow, HW BENUYMHOW CpeaHEMECSHHbIX CHEronafoB Hemnb3s OObACHUTb MPUYMH MageHUs
NaBuH, ynaBLUNX B SHBape.

Annukc nuweT o npeanaraemMom um metoge cnegytowee (1924, B):

«51 NMUYHO Hacmauear Ha 0cobol UeHHOCmU OmKpbimusi Memoda mnoslydeHusi 8 OydyuwiemM Hacmosiux

mabnuy npedyrnpexdeHusi, OCHOBaHHbIX Ha cmpoeo onpedenieHHoU 6a3e (daeneHue, eemep, memrepamypa,
ocaldku)».

Taknm o6pa30M, AnNnukc cymTaeT, 4YTo npeackasaHme HacTtynreHuna nepunoga nageHua naBuH 3aBUCUT NALLb
OT YKa3aHHbIX UM BHELLHNX (baKTOpOB.



B utore Mbl MOXeM BbICKa3aTb cneaywuive BbiBOAbI:

- HwkHum npegenom ansa yrna nageHwWs CKMoHa, NMpu KOTOPOM BO3MOXHO COCKanb3blBaHWE CHera, He
aBngeTca yron B 22—24°. HenpaBWibHO MHEHME O He NaBUHOOMACHOCTUM CKITOHOB MeHee 22-24°, wmpoko
pacnpocTpaHeHHOe B WHoOCTpaHHou nutepatype (3papckun, €k, Piotrepc, MNMayneke, Annwukc). WccnenosaHus
yKasblBalT Ha TO, YTO BO3HUKHOBEHMWE fTaBUH BO3MOXHO MPU U3BECTHbLIX YCIOBUAX Aaxe Npu yrnax nageHusi CKroHa
B 15-18°. Ctporo rosops, nto6as KpyTusHa CKioHa MoXeT ObITb OnacHa Npy HanMyMm oBMNbHOro CMavnBaHWs BOAON
MOACTUNAtoLLIEro Cros.

- YcTaHOBMEHHblE MPU3HAKN HACTYMNEHUA NaBWHHOW OMAacHOCTWM MO BENUYMHE CYTOYHOW CyMMbl TBEpAbIX
0CafKoB M TeMnepaTypHbIM AaHHLIM MOTYT NpeAckasaTh NWLb NOsBAEHWEe NaBUH NOCMe 3HaYUTENbHbIX CHEronagos
Unu Npu Nepexoae cpeaHecyTovHon TeMmnepaTypbl Yepes 0° B NOMNOXUTENbHYIO CTOPOHY.

MageHve cyxvx naBuH He BCerga yknagblBaeTcs B NPUHATbIE KpuTepun. Moatomy ans obbAcHeHus akTos
HEOXMAAHHOIo NafeHunst Cyxmx naBuH cnegyeT Uckatb NPUYUHY B nepekpucTannuiaumm cHera. Henb3st 06bACHUTD
nageHue NaBuH, 3y4as NULLb BHELLUHNE NPUYUHDI.

MOP®OJIOF'MYECKUE TUMNbI IABUHOCBOPOB

CHer nog BMMSHWEM CUIbl TSXKECTU COCKanb3blBaeT BHW3, OBUrasiCb MO BCEW MIOCKOCTU CKIOHAa, U co3gaeT
CHEXHbIN OMNOMn3eHb (OCOB), UMM YCTPEMISETCH MO IPO3NOHHBIM floram, 06pasysi y NOAOLBLI KOCOropa pasnnyHoOn
¢OopMbI KOHYCbI BbIHOCA.

Pasmepbl 3aBanoB m ux dopma Ha OHe [ONWH B 3HAYUTENbHOW CTeneHu CBA3aHbl C Mnowagbio U
Mopdornorner naBuHOCOOPOB U C yKNoHamMKn Noro.. MoaTomMy MOPEONOrnsa CKIOHOB HaKnagbiBaeT OTNeYaTok, kak Ha
pa3mepbl 06BanoB, Tak M Ha 4acToTy NafeHns KXx.

HepooueHka aHanv3a MopgornorMm CKnoHOB CKa3biBaeTCA B TOM, UTO BCE KnaccudumKkaLmmn CHeXHbIx 06Banos
YUYUTBIBAIOT NULLIL COCTOSIHUE CHera.

Pasbepem opmbl  naBuMHOCOOPOB, KOTOpblE  CBSI3aHbl CO  CTagusiMvM  pasBuTus  penbeda,
npegonpegensowmmMmm odbem M YacToTy naBuH. MOXHO HaMeTUTb OBE OCHOBHble FeHeTUYecKkue rpynnbl opm
penbeda, OT KOTOPbIX 3aBUCUT PEXUM OOBarnoB - rpynna 3pO3MOHHBLIX M Fpynna rsaumanbHbiX opM. B oHbIX
CcTagusix OHW CpaBHUTENbHO 6e3onacHbl; yBENMYEeHWe ONacHOCTM COBMadaeT CO 3periocTblo POpM, Korga BHELUHe
OHM Mopcpornornyeckn cxogHel. [pyn cunbHOM paspacTtaHun 3TUX POPM OMAaCHOCTb YMEHbLLAETCH, BbIHOCA U3 HUX
NaBUHHOIO CHera B IMaBHY JONUHY He HabngaeTcs, Tak Kak 3aBanbl OCTalTCs B Npedenax flaBuHocbopos.

OTu reHeTmdeckne rpynnsl (puc. 31) MOXHO M306pasnTb B BUAE CneaytoLlern CXembl:

1eGonpmana apoauonnaa 6opoaza (1) Hap ¢ miaockum mguov w pureaem (3}

+ 4
Dpo3uoHHaA PHITBMHA ¢ BeTRMCTEM  Jledopvunposanumlii aposneit kap ¢ yac-
facceitHoM, XOpOINO pa3BUTAA CHeE- THYHO COXPAHHBIIMMHCA OCTATHAVM
roc0opHaA BOPOHKA, KAHA CTOKA NI0CKOro BHa (4)
M KOHYC BHIHOCA (2) +

Hap npespatuica B CHerocGopHyic
BOPOHKY (5)
Ny

JlanbHeiioiee paspacTaHue cHerocHop-
Horo 6acceiiHa HPUBOZUT K TOMY,
YTO €r0 CIJIOHAE!, COXPAHAA KPYTH3-
HY, HEHNOCPeICTBEHHO NEePeXOiAT
B CKJIOHHEL KHaHajla CTokKa {puc. 32).

JlaBuHbl, 3apogmBlLuMecs B HebBOMbLUMX 3PO3UOHHLIX Bopo3gax uMmelT BcneacTsvMe 60MbLION KPYTU3HBI
NaBUHOCOOPOB He3HauMTEmNbHblE OOBLEMbI, HO XapaKTepU3ylTCsl YacTbiM MNageHUEM MOYTU MOCMe  KaX4oro
cHeronaga. 3ty 60po3abl Ha a3podOTOCHMMKaX CO34atoT BrnevaTneHne, YTO CKIMOH NOKPLIT WTpuxamu. [anbHelnwee
paspacTaHve 00po3abl NPUBOOUT K YCIOXHEHUIO €€ PUCYHKA B MNNnaHe, Tak Kak y Hee nosiBRstoTcA OokoBble
OTBETBIEHUS, YTO BNeYeT 3a cobow pa3pacTtaHue nroLlaam naBMHocbopa, a Takke yBenmyYeHne pasmepoB NaByH.

B kapax, coxpaHuMBLUMX NfIOCKOE OHO M purenb, NaBuHblI HE BbIOpackIBAlOTCA Ha OHO AOSMMHbI, @ OCTalTCs Y
MOAOLLBLI KPYTbIX CKIIOHOB, CNMBAsACh CBOMMW KOHyCamu B €4uHbIN Wwiend. MNpu 3ToM y KpYThIX CTEHOK KapoB N1eTOM
MOXHO Habntogatb popMbl penbeda, HanoMUHaLLME CBOMM BHELLUHMM BUOOM Ballbl KOHEYHbIX MOPEH, TaK KakK 3Tn
OpMbl COCTOAT M3 KPYNHOOBGIOMOYHOrO Martepvana M B MOMNEPEeYHOM CeYeHUU MMEKT QOpMy TpeyrosbHuKa.
Cospaetcsa BnevyaTneHne, YTO 9TO KOHEYHble MOpEHbl HEDOMbLUMX NEeAHUYKOB, OCTaBLUMXCA Y 3a4HEN CTEHKM U
COBCEM HeAaBHO UCYE3HYBLLUX.

BosHukatoT aTM opMbl Nog BAusiHMEM naBuH. [Mocne nepBbiX OCEHHUX CHEronagoB MEeTeneBbl NepeHoc
CcOo37aeT y 3aJHeN CTEHKU LiMpKa 3Ha4YMTeNbHbIe CKOMMEHUs CHera, Haf KOTOPbIMU BbICATCH rofble OTBECHbIE CKaslbl;
Takum 0Opa3oM, CKOMMBLLMMCS CHEroM CO34aeTCs Ta HaKMOHHas MOBEPXHOCTb, MO KOTOPOK CBOOOAHO M AOCTAaTOYHO



[aneko ckaTbiBaeTCs OBMOMOYHLIA MaTepuan U naeuHbl, 06pa3sys rpsaabl. BecHow aTa CHexHas HakroHHas
MOBEPXHOCTb 1CYE3AET, a BHYTPEHHSAS CTOPOHA rPAAbI, NINLLEHHAs CHEXHOW OMopbl, NOMy4YaeT YKNOH eCTECTBEHHOIO
OTKOCa B 3aBMCMMOCTU OT KPYMHOCTM OGIOMOYHOro Matepuana. OnacHOCTb BbiHOCa flaBuMH BO3pacTaeT Mo Mepe
npeobpasoBaHnsA 9pO3NEN Kapa, Korda purefl OKasblBaeTCA MpOpPesaHHbiM U BO3HMKAET BO3MOXHOCTb
NepUoANYECcKoro BbIGpoca HaKOMMBLLEroCA CHera Ha AHO AOSUHbI.

MockonbKy B Kapax MeTenesbii nepeHoc cosgaeT GonbluMe CKOMMeHusi cHera, To o6beM NaBWHbI 34eChb
MHOrOa JOCTUraeT COTEH ThiCAY KyGOMETpPOB cHera. B paspylleHHbIX Kapax, Ha ocTaTkax CpaBHUTEMNbHO MOMorux
CKIMOHOB CHEr MOXET CKannMBaTbCA B TeYeHne BCel 31Mbl, a BECHOM cpasy BblbpackiBaeTcs.

Bonee rnybokoe paspylieHne KapoB NpMBOANUT K 0BpasoBaHUio BObLINX CHErOCGOPHbLIX BOPOHOK, CKIOHbI KOTOPbIX
HenocpeaCTBEHHO NepexodAaT B GopTbl kaHamna cToka, Mpu 3TOM co3gaeTcs chopmMa, HanoMuHailas 4MCcTo
3PO3MOHHY0. B 9TOM crnyyae, Tak Kak CKIOHbI 30€Cb OYeHb KpyTble, NaBWHbl MagatoT YacTo U 6oMbLUMX 0GBHEMOB.




Puc. 31. JlasuHoonacHbie CKIIOHbI C Pa3fiu4yHbIMU Mopghbosioaudeckumu (a u 6) munamu naguHocbopos.
1. Opo3uoHHas 6opo3da. 2. Bpo3uUoHHas pbimeuHa co cHe20cbopHoU eopoHKoU. 3. Kap ¢ nnockum OHoM, u
pueenem, 4. HegpopmuposaHHbili kap, 5. Kap, npespamuswulics 8 cHe20cbOpHyt0O B80pPOHKY, 6. JlaguHsbl,

OoCmaHoseuswuecs Ha rie4dax mpoea.

MoaTtoMy npu pacyeTe NPOTUBONIABMHHBLIX COOPYXXEHWN
cnegyet obpawartb BHMMaHWe He TOMbKO Ha nrowagb
naeBuHocbopa M HaobbeMm KOHyca 3aBana, HO Takke M Ha
Mopdponornyecknii Tmn naeuHocbopa, nbo B OgHOM criyyae
BeCb CHer 13 naBuHOcOOpa HM3BepraeTcsi cpasy, co3faBas
yOap rmraHTCKoM cunbl, a B OpPYroM CHer, co3faBasi Takon xe
no obbeMy KOHYC, HM3BEpraeTcs 4acTbiMW, HO HebomnbLIMMMU,
cpaBHUTENbHO Ge30bugHbIMK, obBanamu. CrnegoBaTenbHO, B
nepBoM criydae HeobXoOuMO 3anpoeKkTUPOBaTb  TSHKENyH
OeTOHHYKO rannepeto, a BO BTOPOM MOXHO OFpaHuMYnUTLCS
HaBECOM J1EMKOW KOHCTPYKLMMK.

dopma BOOOpPA3nEerNioB Takke BIUSIET Ha JABMHHYHO
aesTensHocTb. Bogopasgensl GbiBaloT ABYX TWUMOB - OCTPble
rpebHn un nnatoobpasHble. Ha ocTpbix rpebHsAX cHer He
yOEPKMBAETCH, CHErOHaKOMMEHWE MPOUCXOAMT 3a cyeT
METENeBOro nepeHoca C HaBETPEHHOro CKMoHa Ha
noaBeTpeHHbIn. C nnaTtoobpasHbIX e BoOopasaesioB MoyTu
BECb CHEr MepPeHOCUTCS BETPOM B JTaBUHOCOOPBI.

Puc 32. PaspyweHHbIl Kap, rnpespamueuiulicsi 8 KpYyrHyro
CHeaocbopHY BOPOHKY (pomo asmopa).



MOP®OJIOIrnA NYTU NNABUH

Ha nyTu nagatowier naBvHbl MOTyT BCTPETUTLCS PasfivyHble MIOLLaaKK: Niieyn TPOroB U HaropHble Teppacsl.

Mnedqu m poea. Ecnn Ha nyTm nagaroLlen naBuHbI BCTpe4arkTCA ropu3oHTalrlbHble y4YaCTKuU, TO UX
Hann4ymne Mmoxet ABOAKO OTpa3nTbCA Ha JanbHenwen cy,u,b6e JTaBUH:

a) ecnu nnowadka docmamoYyHOU WUPUHbBI, MO flaBUHa MOXem OCMaHOo8UMbLCS U HE MPOHUKHYMb Ha OHO
QonuHbl  (puc. 31, 6);

6) ecnu nnowadka y3kas, mo OHa S8umcsi c80eobpasHbIM MPaMIIUHOM, C KOMOPO20 JiaguHa PyxHem
(MpbleHem) 6 OosuHY, 6bI38a8 O2POMHbIE PaspyUeHUs, maKk Kak ee ckopocmb 6ydem pasHa ckopocmu
c80600H0 nadarowe2o0 mersna.

Ha puc. 31 (6) nsobpaxkeH y4acTok AONMHbI, B KOTOPOM COXPaHUIMCh Nrieyn Tpora. JIaBuHbl, cKaTbiBaloLWMECs
CO CKIIOHOB, OCTaHaBnMBAKTCA Ha nnedyax Tpora U Ha AHO AOOJNMMHbl HEe NPOHUKAKT. TaM, roe nnedyn Tpora
OTCYTCTBYHIOT, J1TaBUHbI GeCI'IpeI'IFlTCTBeHHO gocturaroT AHa OO0NMHblI U B HEKOTOPbIX CliyYadaX OOXOoOAT OO0 cepeaUnHbl
ee. Ha atom xe pUCyHKe BUaeH Kap C XOpoLlo coxpaHmelinMcA AHOM, Ha KOTOPOM OCTaloTCA BCe JTaBUHHbIE KOHYCbI.

HazopHble meppachb. Ecnu ycTynbl, nexawme Ha NyTW NaBuHbI, JOCTAaTOYHO LUMPOKUA (COTHU
METPOB), TO naBWHa, BCIeACTBME TPEHUSI O TMOACTUNAIOWYIO MOBEPXHOCTb, MOXET MOTepsiTb CKOPOCTb U
OCTaHOBMUTbLCS, UK, HA0BOPOT, Y3KMUI YCTYN MOXET ChirpaTb posSib CBOeOGpa3Horo TpamnnuHa. MNageHue naBuHbI MO
CKIMOHY M MPbLIKOK ee C YCTyna MOXHO CpaBHWUTb C NageHMeM KHUrM Ha pebpo unu nnawms. B nocnegHem cnydvae
NPOUCXOOUT «3axmonbiBaHWe» BO3AyXa, XOTS Macca KHWUMM B 0BGOMX Cryyasix OAMHaKoBa, O4HaKo (PpOHT nageHus
pasnuyHbIi, BCNEACTBUE Yero U BO3HUKAET BO3AYLLUHbIA «B3pbiB». B CBA3M C 3TUM Npu cocTaBneHnn kapT NporHosa
NaBUHHOW OMacHOCTM YpPEe3BblMalHO BaXHO KapTUpoBaTb BCe YCTyMbl M MnoamMevyaTb 3aKOHOMEPHOCTM B MX
pacnpegeneHum.

PaGoTbl, npoBedeHHble Ha 3anagHoMm KaBkase, MO3BONSANT HaM YyKasaTb MPUYMHBI  BO3HWKHOBEHUS
CTyMeHYaTOCT! Ha CKroHax AonvH. VccrnenoBaHus nMpous3BoaMnncb Ha oTpeske [naBHoro Kaskasckoro xpebTa
Mexay BepLuvHon dpuor u Knyxopckum nepesarioMm B BEpXOBbsiX pek Tebepabl, Kogopa u YUxanTbl 1 cocTtosinu B
crieaytowem:

- B usy4yeHuu crnedos dpesHezo osiedeHeHus U pekoHempykyuu e2o (1937-1939 ez.).
- B uccnedogaHuu naguHoonacHbIX CKITOHO8 U U3y4YeHuU mMopgornoauu naguHocbopos (1944-1945 ee.).

Oty gBe paboTbl NMpMBENWM HAC K BbIBOAY, YTO YCTYMbl Ha CKIIOHax BO3HWKNIM BCMEACTBUE OOHOW obLien
NPUYMHbI.

C uenblo PEeKOHCTPYKUMM OpPEeBHEro onegeHeHust Obino HeobXOAMMO YCTaHOBWUTb MONOXEHWE APEBHMUX
CHErOBbIX FpaHnL 1 onpedennuTb Aenpeccun ux, T. €. BENIUYMHY PasHOCTWU B MOSIOXKEHUU FPaHuLbl CHEroB Mexay
COBpPEMEHHbBIM e€e nonoxeHvem u gpeeHuM. OnpegeneHve 3TON BENWYMHbLI Mbl MPOU3BOOUNN OBYMS COBEPLUEHHO
pasnuMyHbIMU METO4aMM, KOTopble, O4HaKO, NPUBENN HAc K OAHMM M TEM XKe pe3ynbTaTtaM.

MepBLbIi MeToq - KapTUpPOBaHWME Ha MECTHOCTU CNeAOB OflefeHEHUs, BOCCTAHOBIEHME MO HUM KOHTYpOB
ncyesHyBLUUX negHukoB. BTopoe - matematmyeckas obpaboTka nonyyeHHbIX AaHHbIX NO dopmyne BappaHsaHua
(1930. ctp. 101), B pesynbTaTe Yero onpeaensieTcs 4enpeccusi CHEroBow rpaHuLbI.

dopmyna BapaaHsaHua nveet cnegyowimm sua:

. H - AP ‘P - K
AH!: Pr + 2])’7_

roe AH; - genpeccus CHEroBom rpaHuubl AN AaHHOW cTaauu;

H - npeBbilLlEHNE COBPEMEHHON CHEMOBOW FPpaHuLbl Haf, KOHLLOM COBPEMEHHOIO SIeAHUKA;

AP - npeBbllLeHWe NnoLwaam ApeBHEro negHnka CpaBHUTENBHO C COBPEMEHHbLIM;

P'— obuwas nnowaabs negHuka ansa gaHHowm ctaguu;

P - npvpalyeHne nnowanm ApeBHEro negHnka HUxXe U30- rmncbl KOHLA COBPEMEHHOTO NeAHNKa;

K - pa3HOCTb OTMETOK KOHLLOB COBPEMEHHOIO U APEBHErO NIeQHMKOB, UMK, MHa4Ye, AENPECCUS KOHUA NeaHuKa.



Monb3ysicb 3TMM MEeTOAOM, HaMu Anst 52-X MONOXEeHWA KOHLOB NeHUKOB Obinn BblYMCIEHbI genpeccum
CHEroBOW rpaHuLbl M COCTaBMEHbl CXEMbl PEKOHCTPYKUMW onedeHeHuss [ocymapcTBeHHOro TebepamHCKoro
3anoBeaHuKa.

B cpegHem Obinu nony4yeHbl genpeccuu: 800-900; 550-600; 300-400 n 240 m.

Mebl npuHsanu, 4yto genpeccus B 800-900 m cooTBeTcTBOBana Kapa-kenbCkoMy onefeHeHuto, a aenpeccus B
550-600 m - NoHauxupckon ctagum oTctynaHusa n genpeccus B 300-400 m - AMaHay3Cckon cTaguu OoTCTynaHus.

lMpuHMMas cpeHo BbICOTY rpaHuubl BedHblX cHeroB B 2900 M, COOTBETCTBEHHO MNOMyyaem BbICOTY
NoNOXXeHNa apeBHUX CHeroBbIx rpaHul, 2 000, 2 300, 2 500 n 2 660 m.

BTopoin meTon - HMBENMpPOBKA KApOBbIX JIECTHUL. TakK Kak M3BECTHO, YTO KapOBble NECTHMLUblI OTpaxarT
nocrefoBaTesbHbI NOABEM TPAHULbI BEYHbIX CHEroB, TO OTMETKM CTYMEeHEeW KapoB OTpaXalwT CTauuoHapHoe
NOnoXeHne OpPEBHUX CHErOBbIX JIMHUNA.

HuBennpoBka YeTbipHaALATX KapoBbIX NNECTHUL, Aana criegylowme cpegHue pesynbtaTtol (Tabn. 11).

Tabnuua 11.
CKINOHBI BbicoTa Hag ypoBHeM Mops (M)
1 Kap 2 Kap 3 Kap 4 Kap
Kapbl ceBepHOro ckroHa 2000 2300 2700 2960
xpebTta
Kapsbl 10XKHOro ckrnoHa 2000 - 2600 2960
xpebTta

Jdenpeccun CHEroBo IUHMM Ha CEBEPHOM CKMOHE, MO [AaHHbIM HWBEMNWPOBKM KapoB, MOMNy4aloTcs
cnegytowme: 900, 600 1 200 m.

PesynbTatbl, NONy4YeHHbIe pa3nnyHbIMU MeTodamu, OrnM3ku apyr K Apyry.

CoBepLUeHHO He3aBNCMMO OT yKasaHHbIX pe3ynbTaTtoB, B 1944 r. npu geTanbHOM U3yYeHUU NaBMHOOMACHbIX
CKITOHOB AOMMH Mbl 3aMeTWUMN1, YTO B NonepeyHoM npodune JonvH HabnogaeTcs CTyneHYaToCcTb, NPUypoOYeHHas K
YeTblpeM onpeaeneHHbIM, BClogy NoBTOpSOLWMMCES, ypoBHAM - 2 000, 2 300, 2 700 n 2 900 M.

Puc. 33. CkrioH xpebma co criedamu HugarsbHbIX ycmyros (¢hbomo asmopa).

OcobeHHOCTH 3TKX YCTYNnoB MOXHO OXapaKktepun3oBaTb cleayrwnmMn npu3Hakamm:

1. lWupuHa ycTynoB BapbupyeT OT HECKOMNbKUX AecaTkoB meTpos Ao 200 - 300 m.

2. lNoBepxHOCTL YCTYMOB B cpedHem spyce (2700 M) xapakTepusyeTcsi MOHWKEHUSMMW, pasgefieHHbIMU
nepemblyKamMmmn 13 CUITbHO paspyLLEHHOM KOPEHHOW Mopoabl, CKPbITON Nog rMblOOBLIMM POCCHINAMMU.

B camom BepxHem spyce 3T nepembldkn (2900 M) oOpasyloT OT4YETNMBbIE CKaslbHble rpebeLlkn,
pasgensioLme negHkM U UpHOBbLIE NOSS.

Ha cdotorpacdmm (puc. 33) nokasaH cknoH xpebta. B camom BepxHem IV sapyce (neBbii BEPXHUIA yron
pucyHKa) 3amMeTHbl MEepeMblYKM, pasfenslolimMe KapoBble NEAHUKM, a HUXe, Ha MNepefHeM nnaHe, OTYETNIMBO
3ameTeH Il yctyn, Ha KOTOpOM MMEKTCA [OBE BMAOUHKM, MNOAYEPKHYTbIE CHEXHLIMU MNATHAMW, W CUSbHO
paspyLleHHasi nepeMblyKka, pasgenstoLias mx.

CoBpeMeHHas 3po3nsa cosaaeT PopMbl NMMHENHOTO pa3MbiBa, KOTOpble Bpe3alTcsa B ocBoboxaatowmecs ot
dvpHa 1 Nbga NoBepxHocTU. K 3po3MoHHbIM floram B GOMNBLUMHCTBE Cy4aeB M NPpUypPOYEHbI MyTU NaBUH.

Kapbl BTOporo sipyca B 3Ha4YMTENbHOW CTEMEHN YXKe pacyieHeHbl 3p03nert 1 NpeBpaTUnNnck B BOAOCOOpPHbIE 1
cHerocbopHble BaccelHbl FOPHbIX PyYbEB, MO KOTOPbIM HU3BEPralTCs NTaBUHBI.




OTW Kapbl MMelT GonblUME YKMOHbI U CRyXaT CHerocOopHbIMM GacceriHamu Ans YacTo najarolimx, Ho
HebonbLIMX N0 06BbEMY NaBUH.

Kapbl Ill sipyca coxpaHunu elwe ocTaTkuM CPaBHUTENbHO MMOCKOrO AHAa, M MO3TOMY B HUX Hakanmnueanucb
OrPOMHbIE Macchl CHera, Aatolime Gonblune CHeXHble obBarnbl.

Kapbl IV sipyca nexaT Ha ypOBHe rpaHuLbl BEYHbIX CHErOB W CryaT o6nacTbio NUTaHUS COBPEMEHHbIX
neaHUKoB.

OCobOeHHO ApPKO perpeccMBHasi 39po3nsi MPOSIBANAcb Ha HOXHOM CckroHe [naBHoro xpebTta, rae
MHOFOYUCIIEHHbIE MPUTOKM pek YUxanTbl U Knbly npeBpaTuUnm gBa HKHUX sipyca KapoB B CHEroCOOpPHbLIE BOPOHKM.
3pecb nrnockoe OHO KapoB MOYTU YHMUTOXEHO. OcTanucb Nulb KpyTble CTEHKM, C KOTOPbIX 4acTo HWU3BEpraeTcs
CHer.

3. NaHawadT aTux YeTbipex yCTynoB pasfnyeH:

a) Ha HWkHux ycmynax (2 000 M) Hakonusics MOWHbIU criol Mesfkosema, Ha KOmopoM pacmym rnuxmoeble
(cesepHasi 3KCrno3uyusi) Unu COCHO8bIe (oXKHasi 3KCrno3uyusi) eca;

6) emopol yposeHb ycmyrnos (2300 m) 3aHAmM anbnulcKkumu siy2amu;

8) mpemuli yposeHb (2 700 M) 3aHSM POCCHINAMU U PyUHaMu CMEHOK Kapos;

2) 4emeepmpblli-eepxHUl-yposeHb (2700-2900 wm) npedcmaenieH sSpycoM OesimesibHbIX Kapo8 C
COBPEMEHHbBIMU NIeOHUKaMU Uslu Kapamu, 8 Komopbix 00 cepeOuHbI Jiema COXPaHsemcsi CHea.

Ha cknoHax KpymnHbIX KapfIMHroB (Hanpumep YoTtya) Takke oTpaXKeHbl yKa3aHHbIE YPOBHMU.

4. TlonoXeHue aTuX YCTYMNOB COBEPLUEHHO HE 3aBUCUT OT TEKTOHWUYECKOTO M JITONOrMYECKOro
CTPOEHUSA panoHa.

CoBnageHue >xe MoNoXeHus YCTYMOB C YPOBHAMW OPEBHUX CHEroBbIX FpaHul ybexxgaeTr Hac B TOM, 4TO
NPUYMHON KX oBpasoBaHWUst SIBUNUCH HMBAasbHbIE U CONUMIIOKLMOHHBIE MPOLIECCHI, 3HEPTMYHO NPOTEKaBLIME Ha
YPOBHE CHETOBOW NNHUM.

Botanuk Jl.TionuHa (1929), npoBoavBlias muccrnegoBaHus Ha rope Wpemenb, Bbickasana B CBOE BpeMmsi
npeanonoXeHne O MpUYMHAX BO3HUKHOBEHMSI YCTYMNOB Ha CKroHax 3Ton ropbl. OHa cBA3bIBAeT MOSIBNEHWE UX C
npoLeccaMmy MOPO3HOr0 BbIBETPUBAHUS U AEATENbHOCTBIO BOA, LUMPKYNMPYIOLMX B POCCLINAX Had BeYHOW
Mep3noToi. o ee MHEHWIO, CTYNEHW - CBMAETENW CTALUOHAPHOIO CTOSIHUS HUXKHEN rpaHuLbl TYHAPbI B XONOAHbIE
NeHWKOBbIE 3MOXMU.

KO.M.[eHbrnH B paboTe «Crnegbl ApeBHEro oredeHeHuss Ha AGrnoHoBom xpebTte u npobrema ronbLoBbIX
Teppac» (1930) paccmaTpvBaeT pasHble TOYKM 3PEHUsi HA BO3HUMKHOBEHWE YCTYMOB Ha CKIOHAaxX AOMWH U BEPLUUH,
HasblBasi UX «ronbLoBbIMU Teppacammy. KO.M.[JeHbrvH npuwien K BbiBOAY, YTO B BO3HWKHOBEHWM FONbLIOBLIX Teppac
rMaBHYH POfb UFPatoT HMBArbHbIE NPOLECCHI.

B Hactosiwee Bpemsa Hambonee MOMHO TEOpPUS MOPO3HO-CONUAITFOKLUMOHHOIO MPOUCXOXAEHUSA HaropHbIX
Teppac paspaboTaHa C.I". Bouem n UN.U. KpacHoBbIM.

Mbl cTpeMMMCS NULLb NOAYEPKHYTh, YTO YKa3aHHbIe CTyMNeHW B pailoHe HalluX UccrefoBaHuin 0OHapyXeHbl Ha
YPOBHSIX, COOTBETCTBYIOLLNX MONOXEHWUIO APEBHMUX CHETOBbIX NIMHWIA.

Takum 06pa3oM, NPUYMHON BO3HUKHOBEHMUS 3TUX Teppac SIBUUCb HUBAsIbHbIE NMPOLECCHl Y CONUAITIOKLMS, 1
N30MMHUN 3TUX YCTYNOB (OUKCMPOBAmNU MONMOXEHNE LOPEBHMX CHEFOBbIX JIMHWIA, Ha YPOBHE KOTOPbIX 3HEPrUYHO
npoTekano MOPO3HOE BbiBETPUBAHNE U CONUMMIOKLMS.

B HacToslee Bpemsi rpaHuua BeYHbIX CHEroB MOAHSAMACh HACTOMbKO BbICOKO, YTO, Hanpumep, Ha KaBkase
ronbLoBble Teppackl Ha ypoBHe 2 000 M yxe 3aHATbI MMXTOBLIMKU flecamn. Bcrneactemne aToro TEPMUH «ronbLoBast
Teppaca» (ecnv crnegoBaTb TepMuHy [eHbruHa) yke He COOTBETCTBYET COBpPEMEHHOMY naHAwadTy. [onbuoBbie
Teppacbl B CBSI3W C 3TUM NpaBuiibHEe Ha3blBaTb TEPMUHOM «HaropHble Teppachl» UM MOPO3HO-CONMUMIOKLMOHHbIE
(HMBanbHbIe), 4TO ByaeT cpasdy yKasbiBaTb HA MPUYNHY X 06pa3oBaHUS.

MOCTOSIHCTBO yKa3aHHbLIX YPOBHEW MO3BOMMIIO HaM MOSb30BaTbCS B MOMEBLIX YCMOBUSAX NPUBOOUMBIM HUXE
METOLOM.

[ns BbISCHEHWNS] BO3MOXXHOW BbICOThLI CTYNEHEN Ha CKIMOHaX, BO3HUKLINX B pe3ynbTaTe HMBaslbHbIX NPOLIECCOB,
crnegyeT MPOHUBENWPOBATb Psig BEPXOBUI OONWUH, TOE UMEKTCS COXPaHMBLUMECS KapoBble NecTHUUbl. MpuHsaB
BbICOTbI CTYMEHEN NECTHULbI 3@ YPOBHU OPEBHUX CHEMOBbIX NMHUIA, CriegyeT UCKaTb Ha CKITOHAaX Ha 3TUX e YPOBHSAX
BO3MOXHbIE YCTYMbI, TAK KAk 3TUM BbICOTaM MOIyT COOTBETCTBOBATbL BbICOTLI HAropHLIX Teppac.

BecHoli ¢ BepwuH MaBHoro Kaekasckoro xpebTa 3Tv YPOBHWU OYEHb YETKO BbIAENAOTCS OCTaTKaMn 3UMHUX
cHeroB. Bo3MOXHO, 4TO MHOrMe BOMPOCHI NMPOVCXOXAEHUS penbeda Mornu Obl ObiTb Nerdye BbIACHEHbI, ecrin Obl
reomopdpornorn Habnwaany ypoBHM AeHyaunn paHHen BECHOW. B aTo BpeMs ocTaTkm cHera ocobeHHO YeTKO Bblae-
NS0T rOpU3oHTarnNbHbIE NOBEPXHOCTU, TOFAa Kak Ha KPYTO HaKIMOHEHHbIX MOBEPXHOCTSIX CHET yXKe ycrneBaeT pacTasiThb.

Ham kaxeTcs, 4TOo reomopdoornioram crieqyet paccmaTpuBaTb CHEXHbIM MOKPOB Kak MHAMKATOp penbeda.
Ecnn 3umHuMin cHer mackupyeT penbed U SBRASeTCA NpenatcTBueM O ero U3yyYeHus, TO paHHenh BEeCHOW OH
ABNSEeTCA MHAMKaTopom ocobeHHocTen penbeda. CkonneHve cHera B yrnybneHusx penbeda npuBoauT K
3anasgbiBaHuIo ero TasiHus, U, Takum obpasoM, CHEXHbIE MATHA YKa3blBalOT HA HanuuMe Mukpopenbeda, KOTopbIi
4YacTo He OobOHapyxuwb npu neTtHem obcnenoBaHUW. 3aKOHOMEPHOE e, MOBTOPEHUE CHEXHbIX NATEH CBU-
[eTenbCTBYET O KaKUX-TO MOBTOPSOLUXCS NOBEepXHOCTAX. OKOMNMO KOHEYHbIX MOPEH CKannmMBaeTcs CHer, nepeayThbin
CO CKITOHOB BETPOM, U Mbl BUAMM Kak Obl HeraTuBHoOe n3obpaxkeHne KoHUa fneaHuka.



Puc 34. Havano cpopmuposaHusi Ha2opHoU meppachkl. Spyc crugarouuxcs Kapoe rpuypOYeHHbIX K
cospeMeHHoU cHe2080U NTUHUU

OCobO€eHHO 4eTKO BbIOENATCA HaropHble Teppachl, MOAYEpKHYTble OcTaTkamy 3MMHero cHera. CHexHble
NsTHa YacTo BbIABMASAIT 0b6nacT pacnpoCTpaHeHWst pbIXMbIX MOpod, MO KOTOPbIM MPOUCXOAUT  YCUITEHHOEe
paspylleHve, W BO3HMKAKOT MeNkue noHwkeHns. WHorga 3gecb obpasyloTcd Mernkue TeppackM, U Ha HUX
ckannueaeTcs cHer. [loaToMmy »enaTenbHO YMOBUTb MOMEHT Hadana TasHus CHera, Tak Kak 3TO MoMOXeT
pasobpaTtbcs B AeTansax penbeda n 3akoHOMEPHO NOBTOPSAOLLEMCH MUKpopenbede.

PaHHe BecHoW B ropax Mbl MHOr4a Mnopaxanucb TOMY, YTO CHEXHbIA MOKPOB, Ha4aBLUMA YXe CXOAMUTb,
HEOXMAAHHO HaM yKa3blBas Ha TO, YTO HEBO3MOXHO ObINO 3aMeTUTL B NTETHEE BPEMSI.

HuvBanbHble NOBEPXHOCTW BLICTYNAT OCOOGEHHO YETKO paHHEW BECHOW; B 3TO BPEMSI XOPOLIO 3aMeTHa
SAPYCHOCTb peribeda CKNoHOB.

Ha pwuc. 34 xopowo BuaHbl cnuBarolimecss GOKOBbIMW CTEHKaMW Kapbl, KOTOpble CO34aKT MOCTEMEHHO
HaropHyto Teppacy. CHer e, HaxOOsLWMNACA Ha OHe KapoB, ewe Oonblle noavepkMBaeT OOLWMIA YPOBEHb, Ha
KOTOpPOM npoucxoant opM1MpoBaHne BEPXHEN Teppachl.

OTyeTnNMBO OCPOPMIEHHBIM HMBAsbHBLIN YCTYN WHOrga MOXeT ObiTb MPUHAT 3a nneyo Tpora. PasHuua
3aKnyaeTcss B TOM, YTO OTHOCMTENbHAs BbICOTa 3TOr0 yCTyna BHM3 MO AOSNMHE yBENUYMBaETCs W, KPOMe TOro,
XapakTepuayeTcst ocTaTkaMu Neperopogok Mexay CrvBLUMMUCS Kapamu.

MockonbKy HamMumMe yCTynoB Ha CKIIOHaxX B 3HAYUTENbHOW CTEMEHW CKasbiBaeTCsl Ha peXume NnaBuH, TO Npu
COCTaBMNeHMN KapT NPOrHo3a NaBMHHOM OMAcCHOCTU crnedyeT KapTUpoBaTb OOPLIBKM 3TMX YCTYMOB, YTO MOMOXET
YTOYHUTb OOLLYIO CXEMY PaCMONIOXKEHUS HArOPHLIX TepPpPac, a TEM CaMbIM - U NOSIOXKEHNE OPEBHUX CHETOBbIX JTMHUNA.
CrteneHb COXpPaHHOCTU HMBasbHbIX YCTYNOB CBUAETENLCTBYET O XapakTepe NyTU NaBWH, MEepecekallmx 3Tu
NOBEPXHOCTMW.

Ha KaBkase HWKHME MOBEPXHOCTU, nexalume Ha otmeTkax 2300 M, obbl4HO yXXe Npope3aHbl COBPEMEHHOMN
3p03MEN M pacyneHeHbl Ha oTaenbHble YacTu. [loBepxHOCTN ¢ oTMeTkammn 2600 M 4acTo NpocnexmnsalroTcs B BUAe
XOPOLLO COXPaHMBLLMXCSH YCTYMOB, KOTOPbIE ABMASIOTCA MPUYNHOM BO3HUKHOBEHUS MPbIratoLLMX NaBuH.

MoBepxHocTb ¢ oTmeTkamm 2 900-3000 M COCTOMUT M3 KapoB, pasferfieHHbIX OCTaTkaMy pa3bedeHHbIX
HuBauuer nepembidek. OObIMHO MMOCKOE AHO 3TUX KapoB COXPaHANoCb, M MOSTOMY Yalle BCEro faBUHbI
OCTaHaBIMBAKOTCS Ha HEM.

Ha cTteneHb naBMHOONACHOCTW BRUSET HE TOMbKO OOLLMIA YKIMOH CKIOHOB, HO Modyac pellarwllee BnusiHWE
nmeeT hopMa CKIMOHa, T. €. BbIMYKNOCTb UMM BOrHYTOCTb CkNoHa. Ham npuxogunocb HabnogaTtb, YTO OYeHb 4acTo
NaBWHbI CKaTbIBAOTCA M3 JTAaBMHOCOOPOB, KOTOPbIE pacrnofaralTcad Ha MOBEPXHOCTU OTNPENapUpOBaHHbIX
AHTUKITMHANEN KPUCTaNIMYECKUX CriaHLEeB.

Tak KaK CHer, nexalyuii Ha BbINyKNOM CKIOHE, B HUXKHEN YacTu HUYEM He YOEPXKMBAETCS, TO B HEM BO3HMKAOT
HanpshKeHusl, Co34aloLLme paspbiB BHELLHEN NOBEPXHOCTU, U MO3TOMY MOCHE NEPBbIX OCEHHUX CHEroNagoB Mo 3ToMy



NOry HauyMHalT HU3BEPraTbCsa NaBuHbI. ITO ABMEHNE MOXHO CPaBHUTb C TPELLUMHAMM B flefHMKe, BO3HUKAOLWMMK Ha
BbIMYKIbIX Y4acCTKax CKanmcToro fioxa rnegHvika.

BorHyTble CKNOHbI MOryT yAepxmBaTb 3HaYUTENbHO GOMbLUYD TOMLY CHera, MOTOMY YTO nexalive Bbllle
MacChbl ONMPAIOTCA Ha CHEr, HaXOAAWMNCA HUXKE NO CKIMOHY. HecMOTps Ha 3TO, B TOSLWE CHEra MOryT BO3HUKHYTb
Hanps>keHusl, paspbiBaloLLMe HWXKHIO MOBEPXHOCTb €ro, YTO MOXEeT Bbi3BaTb YCMNOBWS, GnaronpuaTcTByloLmMe
fornee ycnewHon Murpaumm BogsHbIX NapoB U CO3AaHUI0 MOPU3OHTa PaspbIXfEeHUs, YTo NpuBeaeT, B KOHLE KOHLOB,
K cockanb3blBaHWIO cHera. HanpsikeHus, BO3HMKaKOLWME B CHEXHOW TOMLIE Ha BOMHYTbIX CKIOHaX, Takke MOXHO
CpPaBHUTb C HanNpsbKeHWsiMK B TOMLWe nbAa, Korga OH ABWXKETCH MO BnagvHaM CKanucToro noxa. Kak ussecTtHo, npu
3TMX YCIOBUAX 06pasyroTCsl TPELLMHbI, HKHMM KOHLIOM OTKPbITbIE K NOXY NeHuKa.

MoarBepxaeHMem OGOnblUeN YCTOWYMBOCTM CHEra Ha BOTHYTbIX MOBEPXHOCTAX MOryT SBWUTbCS HaLUu
HabniogeHuss Hag pacnpefeneHneM CcHera Mnocne nepBbiX OCEHHMX CHEronagoB Ha CKMOHAaX, CHOXEHHbIX
WHTEHCMBHO CMATbIMUW TOMLLAMM KPUCTaNNNYECKMX CriaHLEeB.

PaboTbl, npoBoamBLlumecs B TebGepanHckom panoHe B 1938 ., MpULLINOCh KOHYaTb YK€ BO BpeMs rnybokomn
OCEeHMW, Korga cHerom Obiny 3anopolleHbl KpyTble, MOYTWM OTBECHble CKMOHbl [MaBHOro xpebTa, npopesaHHble
nonepeyHeiMn gonvHamu. CHer yaepxmBancs Ha oTnpenapuMpoBaHHbIX MOBEPXHOCTAX CUHKIMHAmMbHBLIX CKNaaoK u
BbICTPO CTekan C NOBEPXHOCTU aHTWKNMHanen. B pesynbTate 3TOro CHEXHbIM MOKPOBOM Obinv MOAYEPKHYTLI BCE
KpYMnHble CUHKNUHanu.

lMnockue CKMNOHbI C OOHOPOAHBLIM MafeHWeM YKMOHa, MPU MPOYMX PaBHbLIX YCMOBUSIX, MEHee OMacHbI, Yem
BbINyKrble ¥ BOrHYTbl€ CKIMOHbI, TaK Kak Ha BbINYKIblX CKMOHAX NPOUCXOAAT pa3pbiB U cOCKanb3biBaHWe nnacta, a Ha
BOTHYTbIX - Pa3pbIB Nracta B HMKHEN NOBEPXHOCTU, OBneryatoLwmn pocT rinyemuHHOro nHes.

CoBepLueHHO 04eBUAHO, YTO U (bopmMa NonepeyHoro cevYeHus AonuHbl MMEET nogyac pellarllee 3HadeHue
Npuv oueHKe NaBUHHON OMacHOCTH.

OcobeHHo onacHbl rnybokune V-06pasHble A0NUHBI, HAa CKIOHAaxX KOTOPbIX MOXET ckannvMeaTtbes cHer. LLnpokoe
OHO B Takux JONMHaxX OTCYTCTBYeT. EOMHCTBEHHBIM MyTeM ABWXEHWUS MOXET CIYXUTb MWLb AHO AOMUHBIL. B TO xe
BpeMS flaBMHa, colleaLlas ¢ O4HOro CKMoHa, HeMeAleHHO BbI3biBaeT NageHune faBuH C NPOTUBOMOMOXHOIO.

B Takux ponuHax Takke cnegyeTt oxuaatb GOMbLUMX CKOPOCTEW MafeHus naBuH BCNEACTBME TOro, YTO CO
CKITOHOB B JONMHY CNYCKalTCS KPYTOCTEHHbIE, CKanucTble nora.

KopbiToo6GpasHble AOMUHBI, Y KOTOPbIX COXPaHUNUCb AOCTATOMHO LUMPOKME MeYnM TPOroB, MpaKkTUYecku
BesonacHbl OT NaBuWH, Tak Kak Ha Nrevyax Tpora nagawoLlas naBuHa ycnesaeT 3agepxaTbes.

LLinpokme Tporm 4acto MMEeIOT NaBMHOONAaCcHbIMU 0Ba CKIOHA, HO NlaBWHbI HE AOCTUralT cepeauHbl 4ONUHbL. B
3TOM cny4vae Hambornee pauuoHarnbHbIM ABMTCSA BbIGOP NyTW NO CpeaHen YacTu JOMNUHbI.

HecmoTps Ha 310, 06€30nacuTb Tpaccy MOXHO MMLUb OT HEMOCPEACTBEHHOrO yaapHOro Aencreusi cHera. OT
BO3/YLLUHOW €& BOJSIHbI 3TO HE MOMOraer.

MUKPOPEINbE® NOACTUNAIOLLENA NOBEPXHOCTHU

Mukpopenbed MNOBEPXHOCTM, Ha KOTOPYK FOXWTCA HOBbIA CHEr, MMeeT CYLIeCTBEHHOE 3Ha4vyeHune Ans
BEMWYMHbI CLENMEHNSI CHEXHOIO NinacTta C HUXenexallen Tonwen, T. €. C NOACTUNAaloLLEen NOBEPXHOCTLIO.

OcobeHHOCTM  MuKpopenbeda  CKMNOHOB  TakkKe  OTpaXalwTcsad  Ha  MHTEHCMBHOCTM  Mnpouecca
nepekpucTannua3aumm cHera u TeM cambIM - Ha CKOPOCTM POCTa faBUHHOW ONACHOCTMW.

B 3aBucMMOCTU OT MuKpoperbeda nNpu NOCTYMNEHNN Tanon BOAbl HA CKIOHbI B OAHMX CryvyasX BO3HWKaeT
FOPU30HT BOASIHOWM CMas3ku, a B APYrnX BCS BoAa punbTpyeTcst B 00nee HU3KNe ropusoHThbI.

MoacTunatoLmii Cnon MoXxeT ObITb TPEX TUMOB:

1) kameHucmas NosepxHocMb, 2) pacmumersibHbil criol, 3) CHexXHas U riedsiHasi M08epPXHOCMb.

Tun1. KamMmeHucmasa noeepxHOCcmb. Mukpopensed KaMEHNCTON MOBEPXHOCTN 3aBUCUT OT
NNTOMNOMMYECKOro COCTaBa, a Takke OT TeKCTYpbl 1 XxapakTepa 3aneraHusi nopos.

a) Jlutonorua nopon BRMSeT Ha LUEPOXOBATOCTb MOBEPXHOCTU. Hanpumep, Kpuctannuyeckue crnaHupbl
Ookembpusi B BbiCOkOropHon mnornoce KaBkasza 06pasyloT LepoxoBaTyl, 3aHO3MCTYK MOBEPXHOCTb, 4acTo
UCMELLPEHHYIO BbICTYNaMm KBapLEBbIX XWUJ1, KOTOpbIE CO34alT MUKpopenbed, cnocobCTBYOLNIA yAEPXKaHWUIO CHera.

BrnoTtutoBble nopdupoBuaHbie rpaHnTbl Te6EepaNHCKOrO panoHa MMEKT MU3PbITYH, HEPOBHYIO MOBEPXHOCTL C
OONbLWMM KONMMYECTBOM MENKUX BNaAWH U BbICTYIOB.

MaccuBHbBIM W3BECTHSIKAM CBOWCTBEHHbI [IafKkue, CKOMb3KME MOBEPXHOCTU, C KOTOPbIX OYEHb J1erko
CBanvBaeTCs CHer.

©) Tekctypa nopoa BnMsSieT Ha XapakTep OTAenbHOCTen poccebiner. Hanpumep, B XubuHax nnutyartble
poCChINU CBsA3aHbl C.OTAENBHOCTAMM anaTutocogepXalumx nopoq. B Takmx poccbinax cpegu nauTtok pasmepom 20-
30 cM nmeeTCca BO3MOXHOCTb CPaBHUTENbHO CBOGOAHOW MUrpaumm BOASHLIX MApoB, YTO YBeNu4MBaeT poOCT
rnyoGuHHOIO NHeS.

HabntogeHuns B mapTe-anpene 1947 r. Ha ckrnoHax nnato KOkcnop nokasanu, YTo MMEHHO Ha TaKMX POCChINSAX
BblpacTan Hanbonee MOLLHbIA FOPU3OHT rMyOUHHOTO MHES.

B) XapakTep 3aneraHus ropHbix nopof. HecMoTpsi Ha TO, YTO CKIMOHbI JOJIMH 4YacTo MMET OOUHAKOBLIE YITbl
HaKrnoHa n neTporpadunyecknii CocTaB rOpPHbIX NMOPOA, CTENEHb NTABUHOOMACHOCTM CKITOHOB pasfinyHa, Tak Kak OauH
N3 CKJTOHOB COBMagaeT C OOLMM HaKIMOHOM MacToB, a APYron NPOTUBONEXMUT 06LLeMy HakIoHy nnacTtos (puc. 35).



Puc. 35. Mukpopernbegh cKrnoHo8 A0muUHbI puU MOHOKIUHAILHOM 3are2aHuu ninacmos.

lMpy MOHOKMMHANBHOM 3areraHMn NIacToB KPUCTaNMMYECKUX CraHUEB CKMOHbI OONWH MMEIKT pasfuyHbIv
MUKpopenbed.

Ha NOBEPXHOCTU NEBOro CKroHa BO3HUKAKOT MeJikKne Teppachl, yaepXuBarwLwine CHer, Ha npaBoOM Xe CKIloHe
cHer cBOGOOHO cockanb3blBaeT, Tak Kak MiacT CHera CHU3y HU4YeM He yaepxuBaeTcs. bonbluasi naBMHOONACHOCTb
npaBoro CKroHa cBdA3aHa C TeM, 4YTO IMUHUCTbIe CriaHUbl HakrnoHeHbl K OONTUMHE U o6pa3yr0T NOBEPXHOCTb CKIIOHa,
HaMNoOMMWHAIOLLYH0 MOBEPXHOCTb KPbILIW, MOKPLITON Yepenuuen.

OrpomHasi naBMHHasi OMACHOCTb 4acTo OblBaeT CBA3aHa C TeM, YTO TpeLUHbl OTAENbHOCTEW Mopog,
cnaralLMx CKMOH, HarnpaBneHbl K [AONWHe, BCMEACTBME Yero 34ecb MNocrne MnepBbiX OCEHHUX CHeronagos
CBaNMBAKTCHA CHEXHbIE NAaBVHbI C OOMbLUUMM KONMYECTBOM OOSIOMKOB.

B cBs3M ¢ 3TMM Ha KapTax NporHo3a faBUHHOW ONacHOCTU HEOOXOAMMO YKa3biBaTb XapakTep HannacToBaHuUsi
nopog M MuKpopenbed, ABMASIOWMNACA pe3ynbTaToM 3TOro. XapakTep HannacToBaHUSA Takke MOXeT yKkasaTb Ha
BO3MOXHOCTb MCKYCCTBEHHOIO pacLUMpeHns Teppac, CNOCOBCTBYIOLWMX YAEPXKaHWIO CHera.

OCOBEHHO HEMpPO4YHO CHEr neXuT Ha OoTWMAOBaHMNbIX NeAHMKOM ckanax (OapaHbux nbax), npuyem
OMAaCHOCTb CHEXHbIX 06BanoB 3Ha4YMTENbHO BO3pacTaeT, Korga Ha NOBEPXHOCTW FMadKMX CKamn nosiBAseTcd Boaa.
[axe HebonbLIOEe KONUMYECTBO BOAbl, KOTOpas ObICTPO nornotvnack Obl OCkINbIO, CO34aeT 34eCb CMasky,
BCNeAcTBMe Yero cHer ¢ 6apaHbux NGOB Nerko HM3BepraeTcs.

Tun 2. PacmumenbHbIU cnaol. B wmapte-anpene 1947 r. HamMM OTMe4YeH Hanbornee GbICTPbIN
pocT rmybuHHOroO MHEsA Ha CKoHax NnaTto, NOKPbIThIX NuwwarHukom Cladonia rangiferina, KOTopbIn 30ecb cennuTca Ha
CKMNOHax, CMNOXEHHbIX W3 anaTtutocogepxawen nopoabl. Ha HedenvHOBLIX Xe CUeHUTaxX pacTUTerbHbIA NOKPOB
oTcyTcTBYeT. BcrneacrtBue 3TOro Mpu MpOYMX PaBHbIX YCMOBUSIX CKMOHbI, CIOXEHHble M3 anatuTocodepkallen
nopopnpl, 6onee naemMHoonacHbl. OCOBEHHO SIPKO CKa3blBaAeTCsl BNUSIHUE NeTporpadmMyeckoro coctaBa ropHbIX Nopog,
Ha pacnpegeneHne pacTUTeNbHOCTH.

Peskon rpaHuue mexay HedenvHOBLIMU CUEHUTaMM U anaTtuTocodepKallen nopone COOTBETCTBYET CTOSb
e peskasi CMeHa rosibIXx KaMeHHbIX POCChINeNn U NOBEPXHOCTEN, NMOKPLITbIX TPABSAHOW PACTUTENbHOCTLIO.

Bonblas MHTEHCUBHOCTL MpoLiecca NepekpucTann3anmm cHera Ha CKIoHax, NMoKpbITbIX MOXOBLIM MOKPOBOM,
NnoAaTBepAMnach onbliTamu, MPOBEAEHHBIMM HamMu Ha reorpadmdeckon ctaHumm MIY B KpacHoBugoBe, rge Ha
OMbITHBIX MOLaAKaxX C MOXOBbLIM NOKPOBOM 5 siHBaps 1948 r. BbIpOCNY B HUXKHEW YacTW CHEXHOWM Tonwim Hanbonee
KPYMHble KpycTansbl rMyObuHHOro nHes paamepoM 40 5 mm. B T0 e Bpems Ha Apyrux onbITHLIX Nnowagkax (rnagkin
FPYHT) KpUcCTanibl K 3TOMy CPOKY He AOCTUranu eLe Takon BENTUYMHBI.

CKmMOHbI, MOKPbITbIE BbLICOKMMW CTEONAMWU  TPABSAHUCTLIX pacTeHun (CyOanbnUnCKOe BbICOKOTPAaBbLE),
YBENUYMBAIOT JTABMHHYIO OMAacHOCTb, TaK Kak TpaBa, HAKIOHEHHas BHW3 MO CKIOHY, BO-NMepBbiX, obpasyeT
NMOBEPXHOCTb CKOJMIBXEHWs, @ BO-BTOPLIX, CHEr, Najasl Ha CKMOH, HEeMNMOTHO NpwureraeTt K 3emne, BCNeACTBUE Yero
co3JaloTcs  MOnocTW, CcnocobCTByOWME POCTYy  rNYOMHHOrO MHest. CKOWeHHash e Ha CKINoHe TpaBa,
npeactaensollas cobon kak Obl  LWETUHY, MeHee ornacHa, Tak Kak [OCTaTOMHO XOpOLIO CAepXuBaeT
CBEXEBbIMABLUNA CHEr OT COCKamnb3blBaHUSA MO CKMOHY. BenuuvMHa cuenneHus cBeXeBbiMaBLUErO CHera ¢ rycTomn
TPaBOW, HaNPaBMEHHOM OCEHHUMU JOXIASIMW BHWU3 MO CKIOHY OKasanacb PaBHOM MpPUMEpHO 37 Kr/M®, a BenuuuHa
CLienneHns cBexeBbiNaBLLEero CHera co cKoLleHHon Tpason -102 Kr/m>.



KaBkasckunm n noHtunckmi pogogeHapoH (Rhododendron Caucasicum u R. pontica) B cyGanbnuinckon 3oHe
€03[al0T ryCTON MOKPOB, OAEBalLLNIA CKINOHBLI. Tem, kTo paboTan Ha KaBkase, 3BeCTHO, Kak ygobHO nogHMMaTbCs
MO KPYTbIM CKITOHaM, €Crv AepxaTbCs M MOATArMBaTLCHA 3a BETBM 3TOrO CTENOLErocs KyctapHuka. Cnyck ke no
CKITOHaM, MOKPbITbIM POAOAEHOPOHOM, OMAaCeH YacTo MOTOMY, YTO HOMM CKOMb3AT MO rMagKkMM NMCTbsM, a Takke
4YacToO MNpoBanMBalTCsA B MNyCTOThl, MpedaTenbCku 3akpbiTble pododeHApoHOM. COBEpLUEHHO O4YeBMAHO, 4YTO
CHEXHbIN MOKPOB Ha TaKWMX CKMOHaX HEenmoTHO MpureraeT K 3emsnie U BHYTPU €ro pacteT ryOUHHBLIN UHen (CM.
pacnpegerneHune TemnepaTtyp BHYTPU CHEXHoM Tonwm). Ha KaBkase Ham npuxogunock HaxoguMTb OCOBEHHO KpYMHble
KpucTannbl rnyOuHHOrO MHEs B HWXHUX TOPU3OHTaX CHera, nexalwlmMx Ha CKIoHax, 3apocCluux poaoAeHOPOHOM.
[MoaTomy npu cocTaBneHnn KapT NporHo3a NnaBWHHOW ONacHOCTU HEOOXOAMMO KpaTKo (B npegenax naBMHOCO0pOB)
ONMCbIBaTb TUMbl PACTUTENBLHOCTM N MOKa3biBaTb HA KAPTE UX KOHTYPHI.

Tun 3. CHexHass u nedssHass nmoeepxHoOocCcmb. [loBEpPXHOCTb CHEra U3MeHsieTcsi nog
BMNUSHNWEM BO3AENCTBUS aTMOCKEPHbIX areHTOB, BCMEACTBUE YEro BO3HWKAIOT KOPKM M HACTbl pasfuUyHbIX TUMOB.
OTU KOPKM M HacTbl 06pa3yoT NOBEPXHOCTU OIS COCKanb3biBaHWS BHOBb BbiNaBLllero cHera. [loaTtomy HabnogeHve
3a XOOOM METEeOpOSIOrMYecknx 3NEeMeHTOB U NPOCMOTP MEeTeoponiorMyeckmx Tabnuy 3a npeabigylime nepuogbl
MOXeT yKasdaTb HaM Ha BO3MOXHOCTb Hanuyus KOPOK B TOSLLE CHera Ha HegOCTYMHbIX AN WwypdgoBKM CKIOHaX.
lMosiBNeHne HacTa onacHo W TeM, YTO CO3JAaeTCs MOBEPXHOCTb, MO KOTOPOM HWXKHUI CIOW CHera ocefaeTr U
obpasyeTcsa nonoctb. BcrneacTBue aToro HAaCT HaXoAUTCA B COCTOSIHWMM YMPYron NNacTuHbI.

OcobeHHoe 3HaveHne NpuobpeTaloT KOPKM M HaCTbl K KOHLUY 3MMbl, KOrda Boga, obpasyollascs B pesynbrarte
TasHUA cHera, HauMHaeT UMpPKynMpoBaTb N0 NOBEPXHOCTU KOPOK, co3faBasd TeM caMbiM rOPU3OHT BOAAHOW CMas3Ku.
Kopkn cnyxaT Takxke nperpagamu ans murpaumm BoAsHbIX napoB. B 3ToMm criyyae npoucxoguT YCUIEHHbIA pocT
KpMCTanmoB rinyorMHHOro nHes. 3ToT BUA NOACTMIAIOLLEN NOBEPXHOCTN NOApa3denseTcsa Ha cnegyowme TUnbl.

l1.ConHeYHasa KOPpPKa. Bo3HMKAET Ha CKIMOHAX HOXXHOW 3KCMO3NLIMN B SICHbIE OHU C TEMMNEPATYPOM
Bo3gyxa Hwke 0°, HO C AOCTAaTOYHO WMHTEHCMBHOW COMHEYHOW pajuauunen, kotopas B COCTOSHWM ONMaBuUTb
NMOBEPXHOCTb CHEXHOrO NMOKPOBa: nocneayllee 3amepsaHne 3TOro OnaBieHHOro CHera NpuMBOAUT K 06pasoBaHuio
COIMHEeYHon Kopku. B cpegHux WnpoTax kopka obpasyeTcs BO BTOPYIO MOSOBMHY 3UMbI U UMEET TonLy He Gonee
1-2 mmM. K KOHUY 3UMbl Mog TakMMW KOpKaMu BO3HUKAeT TennuyHbli apdekT, BcreacTsMe Yero nog HUM uaet
yCuneHHoe TasiHue, U B CHery obpasytoTcs yrnybneHusi. B cBsA3n ¢ BOZHUKHOBEHMEM COJTHEYHbIX KOPOK Ha CKMOHax
OXXHOM 9KCNO3MLUK, NaBUHOONACHOCTbL MPW MPOYMX PaBHbLIX YCIOBUAX YBENUYNBAETCS.

2.00 x 0e e asna Kopka. Bosnukaer npu BbinageHun O0XOS Ha MOBEPXHOCTb CHEra u npwu
nocnegyowiemM 3aMmep3aHun. TonwmHa Takon KOpKU AOXOAMT A0 2-3 cM. OTOT TUN KOPOK XapakTepeH ANs palioHOB,
roe AoXaM MOTyT BbiMagaTb Npu ry0oKnx oTTenensax gaxe cpeay 3umbl.

3. TeMmnepamypHas Kopka. Obpasyerca BO BpeMsi OTTenenu, korga BepxHAs Toniwia cHera
HauyMHaeT TadATb OT MpMHOCA M3BHE Tenmnoro Bo3gyxa. lNocneaywoliee 3ameps3aHune Bbi3blBaeT co3gaHune 6enoin,
NSIOTHOM KOPKM.

4. Bempoeoi Hacm. BosHukaer npu gnutenbHbiX BETpax, Koraa BeTep, pa3MarnbiBas CHEXUHKN,
HeceT MX Mo NOBEPXHOCTU CHEroBOro Mosist M NIIOTHO YKnaabiBaeT, obpasys HacT TonwmHon o 3 cm. LiBeT-martoBo-
Benbin.

5.CHexHble 0Oocku. Hanbonee onacHbiM TUMOM YMIOTHEHHbLIX CHEXHbIX CKOMMEHUA SIBMSIHOTCS
Tak HasblBaeMble CHeXHble Aocku (puc. 36). PasnambiBascb, OHU CO3AaloT flaBUHbI, @ KPOME TOro, MOryT CIyXWTb
NMOBEPXHOCTBLIO AN COCKanb3blBaHUA BbllLenexallero cHera. CoCTOAT OHU U3 CLEMEHTUPOBAHHLIX MEfKUX 3epeH U
aocturatoT TonwmHbl oT 10 go 100 cm

Puc 36. CHexHble docku Ha ckiioHe (¢pomo [1.®.CemeHosa).

CHexHas gocka B paspesax umeeT MaToByk 6ennsHy n npou-
HYI0 MOBEPXHOCTb, HA KOTOPOMN He OCTaeTCH CNedoB OT JibIK.

CHexHble gocku obpasylTcs,, Kak npaBusiio, Ha
HaBEeTPEHHbIX CKIOHax, N nosAslieHne ux 00ObIYHO CBSA3bLIBAIOT C
OeaTenbHOCTbLIO BEeTpa.

HeyCcToMYMBOCTb CHEXHOM [OCKM OOBACHAETCS TeMm, YTO
OHa NEXWUT Ha CKMoHax WM HaxoguTcs Kak Obl B HaTAHYTOM
COCTOSIHMM, TaK Kak nog Hew Bcerga ObiBaeT nycToTa,
BO3HUMKaIOWAa 3a CYET OCafKM M WCMapeHust HuKenexaliero
cHera. HmxHAS NOBEpPXHOCTb CHEXHOW OOCKM OBbIYHO MOKpbITa
Kpuctannamm  rnybuHHOro  MHed, 4YTO  yKasblBaeT  Ha
WHTEHCUBHLIN CYyBGnMMaunoHHbIA npouecc. McnapeHne y HWXKXHEeM MNOBEPXHOCTU CHEXHOW [A0CKM 0COBEHHO
ycunmeaeTcsa npu HoMbLUMX CKOPOCTAX BETPOBOrO MOTOKa, obpasylowero Ha MOBEPXHOCTU TypOymneHTHble TOKW,
«MnoAcacblBaloLLMe» BOASHbBIE Napbl K BEPXHEN TOrLe CHera v LeMeHTUPYoLMe ero NOBEPXHOCTHLIE FOPU3OHTLI.

Hawmun HaGJ'IIO,EI,eHVIﬂ NnoKasblBarkOT, YTO OYEeHb 4aCTO BETpPOBble OOCKM BO3HWKAKT MNMpW HanpaBleHUn BeTpa,
AyioLLero napannensHO 3aneraHuio cHera.

lMoBEpPXHOCTb TakKOW OOCKM HECET Ha cebe cnedbl KOPPO3MOHHOW paboTbl BETpa B BMAE YELIYAYATOro MIu
BOMTHUCTOro Mukpopenbeda. Obpa3oBaHNE CHEXHOM OOCKM HaM MPULLIOCh OAHaxabl HabnpgaTe Npy CNeayoLwmnx
YCIOBUSX.




Mocne cHeronaga npu TemnepaTtype -3° HacTynuna scHas noroga ¢ temneparypon -18,5°. 3atem Hadvancs
CUIbHBIN No3eMoK Npu Temnepatype -10,3°. 3a cemb YacoB BCSl MOBEPXHOCTHAs Tosla cHera Obina npeBpalleHa B
TBEPAOYH CHEXHYI0 OOCKY TOMNWMHOM 23 CM, NOA KOTOpow obpasoBanach NosioCTb MOLLHOCTbIO 4 CM.

Takum obpasom, CHexHas Oocka Haxogwunacb B COCTOSIHMM YMPYron NNacTvHbl B HATSHYTOM MOMOXEHWM,
rotoBasi, Kaxayl MUHYTY TPECHYTb M pacnacTbCd Ha OTAeNbHble MMblObl. BCAKOMY FNbDKHMKY XOpOLLO WM3BECTHO
pasnamblBaHME CHEXHbIX [OCOK C FNyXMM TyrnoMm, a WHOr4a C Nerkum wuneHnem. [Mo3aTomy CHeXHble J0CKU
SABMAOTCA OYEeHb OOMaH4YMBbLIMM M 4YACTO OMacHee, YEM PbIXMbIA CHEr, Tak Kak AOMoNHUTEeNbHas neperpyska
BbI3blBa€T HEMEANEHHOe pacTpecKkMBaHWE U cxof naBuHbl. CHeXHas OOCKa, HaxOAsiCb Ha CKMOHe, UCMbITbiBaeT
MeaneHHoe pacTskeHue, co3falollee OrpoMHble HanpshkeHWst B TOSLWEe CHera B BEPXHUX W CpedHUX 4YacTax
naBnHOCOOPOB.

HeonbITHEIM MccregoBaTensaM KakeTcsl, YTO BbIXOA, Ha «MPOYHbIA», TBepAblA cHer 6e3onaceH. Ha camom xe
Aene obMaH4MBasi yCTOMYMBOCTb CHEXHOWM OCKM NPMBOAUT K rmbenu.

BcTynas Ha Takyto JOCKY, HEBOMbHO HauYMHaellb C CUIION yYOapsATb OKAHTOBaHHbLIMM fibbkamu, YTOObI caenaTb
3apy0KM 1 yaepXKaTbCs Ha CKIIOHE. TO Kak pa3 M rybuT HEeOMbITHbIX MyTeLeCTBEHHUKOB. 10 MOBEPXHOCTU OOCKU
HaunHalT pas3beratbCa TPEeLWWHbl, W CAbIWWTCA [MyXOW [yf, a 3aTeM BeCb CKIMOH HayYMHaeT MOKPbIBaTbCS
TpewmHamu. OTgenbHble Mbibbl, Kak NbAvHbI BO BPEMS Ne40X04a, HauMHaloT CKOMb3WTb, Hanonsas Apyr Ha gpyra.
CnaceHbs OT TaKoOM NaBWHbI HeT.

HeycTtonumBoe paBHOBECKE CHEXHOM AOCKM MOXET ObITh AaXe HapyLLeHO COTPSCEHUEM BO3yxa OT FPOMKOro
KpvKa unu BbicTpena.

OTBEPOEHUE NOBEPXHOCTHbIX FTOPU30OHTOB CHEXHOM TOJLLU

OTBepaeHne CHEXHOW TOSLLM CBA3AHO HE TONbKO C MEXaHUYECKNM YNIOTHEHWEM cHera BeTpoM. OyeHb YacTo
B TeyeHMe psda CyTOK AyeT BeTep, HO CHer Iulb MepeHOCUTCS C MOCTa Ha MEeCTO WM CKOMNsAeTcs Ha
NoABETPEHHbIX CKITOHAX, OCTaBasiCb CyXUM U PbIXITbIM.

Hapsigy ¢ onucaHHbIM criydaeM Ham Npuxoaunock HabnogaTts, YTO MHOr4a 4OCTaTOYMHO BO3AEWCTBUSA BETPaA B
TeyeHne 5-6 4acoB M MNOBEPXHOCTb CHEra OTBepAeBaeT HACTOMbKO, YTO FbDKU OCTaBMAOT Ha HEM efBa 3aMeTHbIN
cneg.

OTn hakTbl N3BECTHBLI BCAKOMY, NoObiBaBLIEMY 3UMONM B ropax. OHWM NpYBNEKNM N BHUMaHue 3apybexxHoro
uccnepoBsatenss cHera 3enuMrmaHa, KOTOPbIA yaenun 3TOMY BOMNPOCY CheuuanbHy rraBy, Ha3BaHHY UM
«'unome3sa o ponu enaxHocmu 8 rpouecce 8empo8oeo yroMmMHeHUs CHe2ax.

Takum obpaszoM, 3enMrmMaH cammm Ha3BaHMeM CBOel paboTbl yKa3biBaeT y)Ke Ha BO3MOXHOCTb YMNSIOTHEHMWS
CHera BriaxHbIM BETPOM. B To ke Bpems n B 6e3BETPEHY0 NOrody 4acto NPOUCXOAMUT 3HAYUTENbHOE YNIOTHEHME
MOBEPXHOCTM CHEXHOW TOMWM [0 TakoW CTeneHu, YTO BO3HUKaeT NpoYHasi, TBepAask MOBEPXHOCTb, MOryLias
BblaepXaTb YyenoBeka 6e3 nbix.

CnepoBaternbHO, rMaBHbIM (PaKTOPOM YMIIOTHEHUSA CHEXHbIX 3€PEH CIYXXMT He BeTep, a kakas-To gpyras
npuymHa. 310 TpebyeT paspelLeHus Bonpoca B obLen hopme, He nccrneays cnepea YaCTHbIX CyYaes.

B n3y4eHum npobnembl faBuH 3TOT BONPOC UMEET OYeHb B0nbLIOE 3HaYeHNe Mo ABYM NPUYNHaM:

- 3aTBEpAEHNE BEPXHEN NOBEPXHOCTM CHEra co3gaeT rnagknin NoACTUNAOLWUN CNORN, N0 KOTOPOMY BO3MOXKHO

CcocKarnb3blBaHWe BHOBb BbIMaBLUEro CHera;

- 3aTBepAeHuMe BepxHero crnosi cHera, mouwiHocTbio 20-30 cm u Oonee, npoucxoauT MHOrga B TeYeHue

HECKOIbKMX YacoB.

BopoHKHa f£NA
CHOMHOro
o6pa3ua ™\

BentunaTtop

Oxnamparowan
TpybGa
— | -

OcywaruwaR MWK
ysramuawowan tpyba

Puc. 37. YcmaHoska 3enuamaHa 01151 npodysaHusi CHEXXHbIX 06pa3u08 8r1axXHbIM 8030y XOM.



B TO Xe Bpems Hwxenexawum cHer He ycneBaeT ocecTb. B nocregylowme cyTkM HaumHaeTcs ocagka
HWKenexawmx TonwW, npuMBoAsWAas K MOSABMEHMIO OOLUMPHBLIX MONIOCTEN, BCMEACTBME 4ero 3aTeBepaeBluas
NMOBEPXHOCTb CHEra OnupaeTcs Ha He3HAYMTENTbHOE KOJIMYECTBO TOYEK M MOXKET HEOXMOAAHHO NOMHYTb U AaTtb
Ha4ano OA4HOM M3 CaMbiX CTPALUHbIX NTABMH, COCTOSALLMX U3 CHEXHbIX JOCOK.

TonykoM K cxoAy NnaBvHblI MOXET ObITb NafeHNe Kycka CHEXHOro KapHu3a, NMpOXO4 YerioBeka Unn 3BYK rygka
noesaa.

BenurmaH (1936, ctp. 187) (puc. 37), NbiITasiCb BbIACHUTL NPUYMHY YNNOTHEHMS CHera, MPon3Boaun onbIThl NO
npoaysaHuio obpasLos cHera BeTpoM. C 3ToW Lernbio MM Bbin NOCTPOEH HECNOXHbIN Npnbop.

Mpu onncaHumn KOHCTPYKUMM npubopa 3envrmaH ykasbiBaeT, YTo AN NpoayBaHusa Bo3gyxa Obin Mcnonb3oBaH
HeOOMbLUON 3NEKTPUYECKNIA BEHTUNSATOP, AaBaBLUMA CKOPOCTb BO3AYyLIHOro notoka Ao 10 munb B yac. Bo3gyLuHbin
MOTOK OXnaxparcs, npoxogs 4Yepe3 TpyOKy C oxnagutenbHoOM cMecbto. [locne atoro wuccywarncsi, B Tpybke,
cofepaLlen XJTIOPUCTBIN KanbLWiA, UMW YBRAXHANCH, NPOXOAsi Yepes kamepy C BOAOWN.

Mpu ocyweHun yaasanockb NONy4YMTb OTHOCUTENBHYIO BNaXHOCTb A0 60%, a npu yBnaxHeHnn - 0o 88%. Otum
BO34yXOM npoAyBanvcb obpasubl CHera.

3envrMaH NpuBOAMUT pesyrnbTaTbl MPOAYBaHUSA CHEra OCyLIEHHbIM BO3AYXOM (Tam xe, cTp. 188).
OnbIT C CyXM NOTOKOM

OmmHocumerbHas 8/1aXXHOCMb HapyXHoe2o 8030yxa - 75%

OmHocumersbHas 851a>kHOCMb UCKYCCMBEHHO20 rnomoka - 60%

Temnepamypa HapyxHoz2o 803dyxa (ro C°) - 3,3°

Temnepamypa 8030yuwIHO20 omoka rpu 8xo0e 8 B0POHKY (HECKOJIbKO 8biCOKa U HebrnazonpusmHa Orsi 3mo20
cnydas) - 1,0°

Temnepamypa nomoka rnpu 8bixo0e u3 80POHKU - 2,8°

Temnepamypa cHexHou rpobsi - 3,0°

Mpu nponyckaHun Bo3gyxa yepe3 obpasey cHera B TeveHMe 30 MUHYT CHer He Obin CLEMEHTMPOBaAH U
ocTancs cbinydnMm. MUKpOCTPYKTYpa ero HeCKOrnbKO M3MEeHWUNach, Tak kKak Ha4yanocb ncnapeHue nyden CHEXXNHOK.

lMpooyBaHne o06pasLoOB CcHera BriaXHbIM BO34yXOM MPOWM3BOAWMNOCH 3enMrMaHoM Mpu  CneayoLmx
nokasarensx (ctp. 190).

OnbIT ¢ BNaXHbIM NOTOKOM

OmmHocumerbHas 8/1aXXHOCMb HapyXHo20 8030yxa - 75%
OmmHocumernbHas 8/1a>XKHOCMb UCKYCCMBEHHO20 romoka - 88%
Temnepamypa HapyxHozo 803dyxa (ro C°) - 5,5°
Temnepamypa rnomoka rpu 8xo0e 8 80POHKY - 0,5°
Temnepamypa rnomoka npu ebixo0e u3 80POHKU - 1,0°
Temnepamypa cHexxHou rpobsi - 1,0°

Bo Bpemsi onbiTa TemnepaTypa CHexHol npobbl gocturna —0,28° C, T. e. Npou3oLWso HarpeBaHne obpasua
CHera 3a cyeT BbleneHus Tenna npy cyonmmauuu.

Mocne nponyckaHusi BO3yXa Yepes CHEeXHblt obpasel, B TeyeHue 36 MWH., OH OKasasncs CMeps3LUMMCS, U
3envrmaH NpyYBOAUT BbIAEPKKM U3 AHEBHVKA HAOMoOEHNI, B KOTOPOM CKasaHo:

«Bo epemsi Opy2020 ornbima CHee OKa3asicsi CMep3WUuMcsl 8 KOpKy mam, e0e eemep rnpodysan cHee, U
paccbindyameim 8 Opyaux mecmax» (cmp. 190).

Hanee 3envrmaH ykasbiBaeT:

«Ho kaxonbili pas CHee YrnIIOMmHAIICA, T[PUMEepPHO, 8 OOHOM U mMOM Xe Mecme, U 3MmOo 3ampy0Hﬂno
npoxo»«?eHue 6036leHOZO r10MmMokKa 4yepe3 CHee».

MukpodoTorpacumm cmepaLuerocs cHera ykasblBaloT Ha LleMEHTUPOBaHUE PLIXIOro CHera 3a cyeT ucnapeHusi
TOHKMX NYYUCTBIX CHEXMHOK.

3envMrMaH He nuweT O TOMLWUHe ucnbiTyeMoro obpasua, Ho, cyad no doTtorpadumm ero yCtaHoBKW, TOMLWMHA
obpasua He morna 6biTb 6onble 10 cMm. Ho yxxe npu Takon TOMWMHE OH yKa3blBaeT Ha 3aTpyAHEeHHOe ABWXeHue
Bo3ayxa. B 10 e BpemMs JOBOMbHO YacTO MOLLHOCTb CHEXHbIX AocOoK gocTuraeT 50-60 cm. Npu Takmx MOLLHOCTAX
BETEp He MOXET NpoayBaTb CHET.

OnbiTbl 3ennrMaHa NPpUHLMNManNbHO HenpaBuIibHbI, TaK Kak OH MpodyBaeT CHeXHbl obpasel, Yero B npupoae
B TakoMm BuAe He HabniopaeTtcs. Betep AyeT K NMOBEPXHOCTM CHera MOA4 HEKOTOPbIM YIAOM MNWU napanfenbHo
MOBEPXHOCTH.



Camblil XXe rmaBHbI HEOOCTaTOK 3aKroyaeTcsl B TOM, YTO AENCTBME BOASIHOrO napa MbICNUTCS 3enmMrmaHoM
MWW NPY YCNOBMW NMPOHUKHOBEHMWS 3TOTO Napa BMECTE C ABMXKYLLMMCS BO34YXOM.
3enurmaH nuuieT:

«lModsedem umoau mem MOMeHmaM, Komopble Mbl MO2/U ycmaHoe8Umb U Komopbie 6pocaom ceem Ha
MPUYUHbI 8€MPOBOZ0 YI/IOMHEHUS.

- XonodHsIl cyxoli gemep, npodysarouull CHee, ucrapsiem e2o U Moxem coesiamb €20 MEHEE /10MHbIM.

- BrnaxHbili semep yrniomHsiem cHee, cpaujusasl e2o 3epHa 8 agpeaamsil.
Mo moum HabriroleHUsIM 8empo8oe yrIoMHeHUe umeem Mecmo rnpu omHocumernbHol enaxHocmu 85% u bornee.
U3n10xeHHbIe me3uchl Jlo2U4ecKU rpuesodsam K ymeepxOeHUto, 4Ymo [Pouecc 8empo8oz0 YINIOMHEHUSs
3aknoyaemcesi 8 UeMeHmauuu CHEXHbIX 3epeH KoHOeHcauueli 800siHbIX rapos, kozda 3epHa [Mo08epXXeHbl
Oelicmeauto erniaxHoeo eempa» (1986, cmp. 194).

3envMrMaH ccbifiaeTcsa Mpu 3TOM Ha psif, aBTOPOB, KOTOpbIE, TaK e, KaK M OH, YKa3biBalOT Ha YMIOTHEHUE
CHera BeTpoM.
Hanpumep, oH untnpyet oH MyHaay, KOTOPbIA NULLET:

«...yrnyIOmMHeHHbIU 8empom cHeea 30ech (BaHKkysep) noymu eceeda bbirl c8si3aH C H020-80CMOYHbBIMU 8empamu,
HacbIWeHHbIMU 8nagoli» (cmp. 194).

OH Takke npuBoaMT crioBa [Ek3, KOTOPbIA MMcan, YTO «8emMpoBOE Yr/IOMHEHUE CHE2a MO2/10 npousolimu
morsbko moeda, koeda cHez rpodyearics enaxHbiM 8030yxom» (cmp. 194).

Takmum obpasom, 3enurmaH, LMTUpPys pasnuyHble paboTbl, CTPEMUTCS NOAYEPKHYTb POSb NPOAYBaHUS.

Ham kaxeTcs, 4TO B JaHHOM Criydae K CHEXHOW Torle crnegyeT NoaXoAuTb Kak K pbIXMbiM FpyHTam, B
KOTOpbIX 3@ CYET ABWXEHWUS BOOSAHbIX NMapoB M3 MeCT C Gonbluei ynpyrocTblo B MecTa C MEeHbLUEN YnpyrocTbio
BO3HMKaeT CyOnMMauUmoHHbI NPOLECC, KOTOPbIN MPUBOAUT K LLIEMEHTALMN CHEXHbIX 3€PEH 1 CO3OaeT TBEPAYH KOPKY
UMW CHEXHYHO JOCKY.

B naHHOM cny4yae HeT Hyxapbl TpeboBaTb NPOAYBaHUA TOMLWM CHEra BNaXXHbIM BETPOM.

B 3umHee Bpemsi MOBEPXHOCTHblE TOMLWLM CHera 4acTo OblBalOT 3HAYMTENbHO XOfIOAHEE BO3A4yXa, 4TO
onpegenset 6Gonbliyld ynNpyrocTb BOASHOIO Mapa Hag MOBEpPXHOCTbi0 cHera. [pu 3TOM yCnoBWMM HavMHaeTcs
MPOHUKHOBEHME BOOSHONO Mapa B CHEXHYK TOnMWy, COMpoBoOXgaemoe cybnumaumen, koTopas MOXeT
LEeMEHTMPOBATb Ha 3HAYMTENBHYHO TOMLLY CHEXHbINA NMOKPOB.

He cnegyeTt, KOHEYHO, MONIHOCTBIO OTpMUATb PONb BeTpa, MOTYLIEro YCKOpWUTb MPOLECC LeMeHTauuu.
[BwkeHne BNaxHOro BO3dyxa Hag OXNaXAEHHOW MOBEPXHOCTbI BCe Bpems OydeT nMpuvHOCUTBL HOBYHO BRary u
YHOCUTb MCCYLLEHHbIN Bo3ayX. Kpome Toro, TypOyneHTHOe OBWKEHWe BeTpa Ha MOBEPXHOCTM CHEXHOro MOKpoBa
MOXET BbI3BaTb MOACOC BOASAHbIX MApoB (Npy HanuynmM 6onee BbICOKMX TemnepaTtyp B rmnyOoKMX Tonwax cHera) K
NMOBEPXHOCTHLIM ropu3oHTam. B aTom cnyyae uemeHTaums 6yaeT NpomMcxoauTb CHU3Y U CBEPXY.

Taknm obpasom, Onsi 0ObACHEHUS LieMEHTaUMM CHera HeT HyXAbl NpuBrekaTtb BeTep, MPOHOCALMA BRary
yepe3 CHexHylo Tonwly. B pgaHHom cnyvae 3enurmaH noBTopun owunbky donbrepa, KOTOPbIA, Kak WM3BECTHO,
BbIABUHYI KOHAEHCALMOHHYO TEOPUIO BO3HUKHOBEHWS FPYHTOBBIX BOA,.

Mo Teopuun donbrepa, BO3AYX B OrPOMHbIX KONMYECTBaX OOSMKEH NPOHUKaTb B MOYBY M TaM OCTaBMATb Bnary.

OnbITbl 3enurmaHa no nNpogysaHWio 06pa3uoB CHera BO3AyXOM pa3fiMYyHOWM BIAroHacCbILLEHHOCTU yKasbiBaloT
Ha TO, YTO OH CBA3bIBAET BNUSIHUE BOASIHbIX NAPOB BO34yxa C 00A3aTenbHbIM ABUWKEHUEM BO3yXa YEPE3 CHEXHYHO
TorLy.

Pabotbl A.®.JlebepeBa «lMouBeHHble u rpyHTOBbIEe BOAbl» (1936) n B.M.Opnoea (1928, ctp. 359-401) no
KOHOEHCALMOHHONM Bnare B rneckax Ha PeneTekckon nec4aHoW CTaHUUKM OoKasanu, YTo obs3aTeribHbIM YCroBUEM
BO3HMKHOBEHWS KOHOEHCALUMOHHON BNarn sBNSeTCa pasHOCTb YNpyrocTen BOASHOrO napa, a He ABWXEHWE BO3AYXa,
coaeprkallero BogsaHoON nap.

3enurmaH, cTaBs OnbiTbl MO NPOAyBaHMIO 006pas3uUoB cHera, cTaparncs co3faTb B UCKYCCTBEHHbIX YCIOBUSIX
WHTEHCMBHbIA MOTOK BO3JdyXa, COAepXallero BOASHOW nap, 4Yero B npupoge He MoxeT HabnogaTtbes.
[MonNoXMTENbHON CTOPOHOM BbICKa3blBaHWN 3enuMrmaHa CryXuT ykasaHue Ha ponb BOASHbIX NMapoB B NPOTUBOBEC
BO33peHusM [Naynbke 0 ponv BETPOBOro, YNCTO MEXaHUYECKOTrO YNINOTHEHNS.

Bo3HUKHOBEHME CHEXHbIX JOCOK [ayrnbke CBA3bIBAET C NpeccytoLen AesTenbHocTblo BeTpa. OH cuMTaeT, 4To
bonblioe 3HayeHWe nmeeT AEWNCTBME AaBneHus Bo3dyxa Ha cHer. lpu «cnabom Betpe» (5 m/cek.) gaBneHue
BO3ayxa cocTaBnsieT 3,1 kT Ha 1 M, Npu «cBexxeM BeTpe» (9 m/cek.) moutn 12 kr Ha 1 M% a npu Gype (30 m/cek.)
paBHO 112,5 kT Ha 1 M’ MOSTOMY CTAHOBMUTCSI MOHSITHBIM, YTO BETep MpW yAape B CKMOH AOMKEH CMpeccoBbIBaTb
CHer.

BbickazaHHble Hamu Bblle COODPaXeHUs MO3BOMSAOT YMIIOTHEHUE MOBEPXHOCTHBIX FOPU3OHTOB CHEXHOMN
TONWM (UemMeHTauuio) CBA3bIBaTb C U3YyYEeHMEeM Pas3HOCTEN BENUYMH YMNpyrocten napa B atmocdepe u B TornLe
CHera, BO3HUKAKWLWMX B pe3ynbTaTe 3HAYMTENbHOW PasHOCTM TeMnepaTyp CHEXHOW Tonwm u atMmocdepHoro
BO34yXa, Tak Kak, Bblpaxascb crnosamu A.®.Jlebenesa, «napoobpasHas eoda OormkHa rnepedeuzambcs U3 Mecm ¢
bornbwel ynpy2ocmbio napa 8 Mecma ¢ MeHbuwel yrpyaocmsto napa» (1936, cmp. 60).

OnbiTel, NocTaBneHHble Ha [eorpadmueckon craHuum MOCKOBCKOrO yHMBepcuTeTa, MO3BONAT BbiCKa3aTb
crnegyouiee 3akmnyeHne: BO3HUKHOBEHMNE MOBEPXHOCTHBIX YMITOTHEHUA CHEXHOMO MOKPOBA SIBNSAETCA pe3ynbTaTtom



obmeHa BOASIHbIM MAPOM Mexay MOBEPXHOCTbIO CHera B TeX Cryyasix, Korga rnoBepXHOCTb cHera umeeT Gonee
HU3Ky0 TeMnepaTypy, YeM aTtMocdepa.
Hanpumep, 3a aHBapb 1948 r. Ha onbiTHOM nnowaake Ne 1 Habntoganock cneaytoulee (Tabn. 12):

Ta6nuua 12.
Temnepatypa Yucna aHBaps 1948 r.
3 5 7 12 13 15 16
lMoBepxHoCTH -16,7 -25,7 -0,2 -18,5 -11,2 -3,3 -12,4
cHera
Boaayxa -16,3 -16,4 +0,5 -15,8 -10,8 -2,9 -10,5

3HaveHVe HacTa kak noAcTunaroLlen NoBepXHOCTH, MO KOTOPON COCKanb3biBaeT CHEr, 0OCOOEHHO BbiSBNAETCH
MPU N3YYEHNN CKIIOHOB PasnNYHON 3KCNO3NLNN.

Mpy NpoYMX paBHbIX YCNOBUSX CKIOHbI HOXHOW 3KCMO3ULUMKU 3HauuTenbHO Bonee nasuHoonacHbl. B 3Tom
CMbICIe Hall BbIBOA NPSIMO NPOTUBOMNONoOXeH BoiBogaM CaatysHa (1936, ctp. 30), koTopbin nucarn:

«CKII0HbI, 0bpaweHHbIe Ha toe, 1020-80CIMOK, H020-3anad, 3Ha4umesibHO MeHee NodeepKeHbl 3asanam..., Yem
CKITOHbI, 0bpalwieHHble Ha cesep, ceeepo-80CMOK U cegepo-3anad. ObbsAcHsemcss 3mo meM, 4Ymo CK/IOHb! 20p,
obpawieHHble Ha t020-3anad, te, H020-80CMoK, bosibuie oceewarmces ConHUeM u 6ornee Haspesaomcesl.

B pe3ynbmame npoucxodum rocmerneHHoe masiHue cHeeos euje 00 HacmymnneHuss ommenened. Takum
0bpas3om, MOWHOCMb CHEXHO20 [IOKpO8a Ha 3MUX CK/IOHax K MOMeHmy nadeHusi obeasiogs, 8 0cobeHHocmu
8ECEHHUX, MEHbLIE MOWHOCMU CHEXHO20 MOKPO8a Ha rNpomMuUBOMNOIOXHbIX CKITOHax».

Boapax(aﬂ CaarqﬂHy, Mbl OOJTKHbI YKa3aTb Ha crefgyrulee:

- Ewe 3adoneo 0o HacmynneHus ommenesniel masiHue cHeaa Ha CKIIOHax HOXXHOU 3KCro3uyuu 6bi3bieaem
rosigrieHue cosiHeYHoU anadkoli KOPKU. 3aMemHo20 Xe YMEeHbWeHUs MOUWHOCMU MoKpoga Oaxe 80 8MmMopyto
M10/I08UHY 3UMbI Ha KOXKHbIX CKITOHax He obHapy»xusaemcs.

- CocmasnieHHble Hamu fla8UHHbIE Kapmbl yKa3bl8aom Ha 3HaqyumeslbHOE KOIUYeCmBO0 flag8UH Ha CK/IOHax
toxxHoU akcrno3uuuu. Hanpumep, ocobeHHO 8o3pacmaem jla8UHOONACHOCMb KO 8mopol rofiosuHe ghesparis,
Koz20a uenbiMu OHSMU Ccmoum COJIHEYHas rno2oda U CKITOHbI HOXXKHOU 3KCro3uuuu rokpbiearomces Kopkoul. B
3mo e spemsi bbigarom cHez20nadbl Ha HXKHbIX CK/IOHaX, U CHe2 He Moxem yOep)xueambCsl Ha rnosepxHocmu
anadkoll KOpKU.

Taknm ob6pasom, Hawu HabnwaeHnss noaTeepXgalnT 6GoNbLUyd  MaBMHOOMACHOCTb  CKIOHOB  HXKHOM
3KCno3numn. B Kypcax OOpPOXXHOIo CTPOUTENbCTBA yKasblBaeTCcsl, YTO CriedyeT MpoKrnadbiBaTb AOPOrK No CKIoHaMm
HOXKHOWM QKCNO3nLUuKn, Tak Kak Ha 3TUX CKIMOHaxX Ckopee CXOoOUT CHEr U OHU 3Ha4YUTENbHO CyLle. 310 BCe cnpaesennueo
NUWb ANS Oopor, NpoknagblBaeMbiX B AOMMHAX PaBHUMHHBLIX PEK, @ MeXaHW4eCKkM MepeHOCUTb 3TO MPaBUO Ha
rOpHble parioHbl COBEPLUEHHO HenpaBWibHO, Tak Kak 34eCb OCODOEHHO IaBMHOOMACHbI, NPU MNPOYMX PaBHbIX
YCINOBWSAX, CKMOHbI KOXXHOW SKCMO3ULIMM.

ANEKTPU3ALINA CHEIA NPU NAAEHWU NABUH

Xapaktep noacTunarLLen NOBEPXHOCTU CKa3biBAaeTCA B SIBMIEHUW 3MeKTpuM3aumn CHera BO BpeMS NageHus
naBuH. [IBMXeHNE NaBMH HOYLIO YaCcTO 3aMeYaeTcsi Mo ronyboBaTo-hrMoneToBOMY CBEYEHUIO, YKa3blBaKOLLEMY MyTb
naeuHbl. B mapTte 1944 r. nageHne oOHOWM M3 NaBUH COMPOBOXAANOCh 3MEKTPUYECKUM paspsiaoM, KOTOpbIA Obin
3ameTeH Jaxe aHeM. Ha siBneHue anekTpusauuun Takke ykasbisaeT C.B.KanecHuk, koTopbi nuLeT:

«Hekomopbie nasuHbl npu ceoem nadeHuu ceemsmcs. @pewhunsd 3amedaem, Ymo 8 ¢hupHo8omM bacceliHe
nedHuka beseHau Ha Kaeka3se nasuHa, ckambigarowiasicsi Ho4Ybto, cmaHosumcsi audumoli nuwb 6ra2odapsi 8cribiuiKe
becyucreHHbIx o2Hel.

Ha nedHuke ®edyeHko Krybbl nadarouje2o ¢ s1laguUHOU CHeza ceemsimcsi 8 be3slyHHble HOYU 3e51eH08amo-
2onybbiM, uHo2da XxefmogambiM ceemom. [puduHa ceeyeHuUst ewe He 8bISICHEHA, HO BEPOSIMHEE 8Ce20, YUMo 30eCh
Mbl UMEeM Oeflo C 3/IeKMPUYECKUMU SIB/TEHUSIMU, 8bI38aHHbIMU MPEeHUEM Yacmuy CcHeza. AHMmapKkmuyeckasi
akcneduyuss []. MaycoHa 60 epemsi curbHbIx Memenel 0080/bHO Yacmo Habrnwoldana ceeveHue poeodos;
MPUKOCHOBEHUE K HUM 8bi3bigario 0axe uckpy» (1939, cmp. 59).

K 3ameuvanusam C.B.KanecHuka cnenyert nobaBuTb, 4YTO 3Ta ANeKTpu3auna ceda3aHa C TeM, YTO CKOJlb3dline
YacTuubl TPYTCA O NoACTUNAKLWLYH CHEXHYK MOBEPXHOCTb, UMEKLYK 3Ha4YUTeslbHO 60ﬂbLIJyPO MNNOTHOCTb, 4YeM




CKaTbIBalOLUNCA CHer, - 3TO N aABNAeTca npudnHon anektpusauun. H.A.l'esexyc B cTtaTbe «BrusHue cmerneHu
enadkocmu unu No8epxHOCMHOU M/I0MHOCMU meJjia Ha e20 3IEKMPUYECKYH Pa3HOCMb MPUKOCHOBEHUST» OO BbACHWI
(cTp. 12), 4TO «GoCmamoyHOU U MOCMOSIHHOU MPUYUHOU ompuuamernibHOU ariekmpu3ayuu nbliu (8 yacmHocmu u
CHeza) 5185151emcs MIPUKOCHOBEHUE U mpeHUe O my 08epXHOCMb, OM KOMOpPOoU OHa ompbieaemcs, a He cry4YalHoe
mpeHue o Opyaue merna, 8030yX, HanpuMep; U He UHOYKYUS, U He ompuyamesibHOe 3/1IeKmpu4yecmeo camoll 3eMiiu,
Kak amo ripedronazanocb 00 CUX rop».

B gopyron ceoewn pabote 1911 r. l'e3exyc genaeT cneayoLnii BbIBOA:

«llpu mpeHuu unu 83aUMHOM [PUKOCHO8EHUU 08yX OOUHaKo8bIX MO cocmasy mefl mo U3 Hux
3716KMPU3Yemcs MosI0KUMEbHO, M08EPXHOCMHas! MIoMHOCMb (M. €. YUCIO MOMeKysl Ha eQuHUUe MosepxHoCmu)
Komopoeo bonbwey (cmp. 393).

MocnegHun BbIBOA Fe3exyca 0OBbSACHSAET Hawm, no4yemy Mbl Habnioganu ANeKTpn4eckne ABrieHNA BO BpeMA
nageHunsa nuilb TeX iaBuH, KOTOPblE CKaTbiBaliMCb Mno CHEXHOW NoAcTUnaoLLEen NOBEPXHOCTU; BO BpeMA Xe nageHund
FPYHTOBbIX JTaBUH, CKaTbiBaBLLNXCA MO cKanbHom NOBEPXHOCTH, INEKTpn3aunm He Habnioganocs.

AMIMJIUTYOA PEJIbE®A

(cTeneHb pacyneHeHHOCTH)

Ha KaBkase u B Anbnax usgaBHa M3BECTHbI NTAaBUHbI, U OYEHb YAcTO B nuTepaType npuMBOAATCA NpUMMeEpb
nafeHns NaBUH C OTHOCUTENbHON BbICOTbI 2 KM, NPUYEM 3T NaBUHbLI AOCTUTAIOT MMraHTCKUX 0GBEMOB - 0 1 MAH. M°
cHera. 31 macwTabbl OTHOCUTENBHOW BbICOTbI NAaAEHMS NTaBUH OYEHb YacTO YCbIMMST Halle BHUMaHue, Koraa Ham
NPUXOAMTCS OLLEHMBATb NAaBUHHYK ONACHOCTb PaMoOHOB, rOe OTHOCUTENbHbLIE BbICOTbHI MeXay rpebHem rop U gHOM
JonvH He npesbiwaT 500-700 m. Ha camom >xe gene obean, copBaBLuuicsa aaxe ¢ BbicoTbl 300-400 M, MoxeT
HagenaTtb MHoro beg.

B MHoroumcneHHbix e gonnHax Cnbupu BeicoTa copacbiBaHus konebnetcs B npegenax ot 140 go 920 m.

Mopdonoruyeckoe pasnuuue Mexay anbhMACKUMKU FTOpHbIMUM cTpaHamu (Anbnibl U KaBka3) n XnbvHamu, B
KOTOpbIX pacnonaratTcs obLnpHbIE NNATo C Bpe3aHHbIMU B MX Kpasi MaBUHOCOOpamMu, He MOXET CYXUTb MOTUBOM
AN CYyXXOEHNs1 0 MEHbLLIEN JTAaBUHOOMACHOCTUN XNOWH.

Hakannueatowmncs Ha nnato KOkcrnop (XMbuHbI) CHEr NoYTK HAa4YMCTO CMETaeTCsl BeTpamu B flaBMHOCOOPLI, U
Takon Tun penbeda BrosfiHe GraronpusTCTBYeT NnaBMHOOOpasoBaHuo. B ropax xe Cubupm BCTpedarTcs Kak
TUNUYHO-anNbNMNCKME XpebTbl, Tak M OOWUpHbIE MNNaTto C Bpe3aHHbiIMM MO WX KpasM faBuHocbopamu, 4To
OnaronpuATCTBYET BOSHUKHOBEHWIO MaBUH.

BNMUAHUE MOP®OJIOMMN HA TABHHOOHACHOCTb OTAENbHbLIX PAMOHOB

KaBkas

Kak yxe sicCHO u3 npeabigyLiero, ocobeHHOCTU penbeda crnyxaT BaXkHenwnm HhakTopoMm, onpenensiowmm
cTeneHb NaBUHHOW OMACHOCTW, pa3mephbl JTABMH U UX PEXUM.

Mopdonorua naesuHoonacHon 4Yactn Bonblworo Kaekasa TecHelwyMm oOpa3om CBsi3aHa C TEKTOHMKOW U
nuTonoruen nopopd, crararwowmx xpebet. Ha otpeske xpebTa ot BepwmH OwTeH 1 duwt go Pokckoro nepesana B
cTpoeHumn bonblworo KaBkasa rocnoacTtayoLLee 3HaYeHne NMEOT KpucTannnieckne nopoasbl.

XpebeT vMmMeeT 34eCb OTYETNMBBLIN anbMMHOTUMHBIA OBMMK C XOPOLUO COXPaHUBLIMMUCH MMSAUManbHbIMU
dopmamm (puc. 38).

Ha mepugnaHe KpecTtoBoro nepesana necyaHo-cnaHuesasi Tonuwia, crnarawowas BogopasaenbHbln xpeber,
npopeaHa OGonbLWNM KONMYECTBOM 3(dy3MBHBIX MOPOA, U B penbede 3ameTHOe 3HayeHue HauvuMHalT urpatb
naBoBble MOTOKW, CO3AaBLUME Ha HOXKHOM CKMOHe nnatoobpasHble nosBepxHocTu (nnaTto basanetckoe n BeHunaHw).
BocTouHee KpectoBoro nepesarna B CTpOeHUW penbeda BUAHOE 3HAYEHWE MMEET MnecyaHo-cnaHuesasi Tonwa, B
KOTOPOW peku co3ganu y3kue KpyTOCTEHHbIE yLenbs 1 hopMbl MALMANbHOro reHeanca CoOXpaHunmnch nnoxo.

CoBepLUeHHO 04YEeBMOHO, YTO MPU COMOCTaBMEHMU MABUHOOMACHOCTM HEAOCTAaTOYHO OnepupoBaTb NULLb
KNMMaTU4eCKUMUN OaHHBIMU.

[axe npn ogMHaKOBOW MOLLHOCTM CHEra Ha CKITOHax fiaBUHOOMNACHOCTb B pa3nnyHbiX YacTsix KaBkasa JormkHa
ObITb pa3nM4HON, 1 3TO pasnuyne OygeT cregcTenem Mopdornoruu.

Ha Kaeka3se nmeetcs komnnekc dopm penbeda, 6naronpuaTCTBYOLLIMIA BO3HUKHOBEHMIO CHEXHbIX 06BanoB. K
TakvM anemeHTam penbeda OTHOCATCS:

- Kapbl B pasnuyHbix cTagusx paspyLleHunsl, OT KOTOPbIX BHU3 MO CKITOHY NPOTArMBalOTCA KaHarbl CTOKa (rora,
TanbBerun), OkaH4YMBaLLMECS Ha AHE OONUHBI KOHYCOM BbIHOCA.

Kapbl cnyxaTt cHerocbopHbiMu GaccerHamn, B KOTOPbIX CKannMBaeTCA CHEr, He TONbKO BbiNaBLIMA M3
aTMocdepbl, HO U NEePEeHEeCeHHbIN BETPOM C OKPYXaloLMX CKITOHOB U OTMOXEHHbIN B 3aTULLNMBON YacTW CKIOHA,
KakoBoW fBnseTcs YaleobpasHoe NOHWXEeHUe Kapa.



Puc. 33. pebeHb 8epuiUHbIl, ucriewpeHHbIl Nymsamu Mesnkux nasuH. (gpomo [1. Saxaposa.)

Pexvm Kaxgom naBuHbI, Kak Mbl yKasblBanu Bbile, TecHenwuMm obpa3om cBsf3aH € Mopdonornen
cHerocbopHoro 6acceriHa. B Tom criyyae, ecnv kap coxpaHuii CBOWCTBEHHYO eMy hopMy Yalluu € NIIOCKUM OHOM, TO
yacTbix 06BanoB Kap He JaeT, Tak Kak B HEM MOYTU B TEYEHWE BCEN 3MMbl MOXET CKannmMBaTbCA MHOro cHera. Ho
3aTo BecHOM obBan MOXET OOCTUIHYTb OrPOMHbIX OOBbEMOB. JlaBMHbLI Takoro Tuna xapakTepHbl aAnd 3anagHoro
KaBkasa, rge Ha CKIIOHax, CIOXEHHbIX KpUCTanfMYeCKUMU MNOopoAaMM, UMEKTCH MHOTMOYMCMEHHbIE XOPOLLO
COXpaHMBLLMECS Kapbl.

CunbHO pa3spyLUeHHble Kapbl, B KOTOPbIX COBpeMeHHasi 3po3vsi co3gana rnybokve Bpesbl, OaloT YacTble
NaBUHbI, TaK Kak CKITOHbI KAPOB MEPEXOAsiT B KpyTble MOBEPXHOCTU kaHana crtoka. M3 aTux kapoe BbibpackiBaeTcs
CpaBHUTENbHO HebonblIoe KONMMYECTBO CHera, Tak Kak CKIMOHbl CHerocbopHoro GacceiHa KpyTble, U Ha HUX He
MOXeT ckannmeaTbcs 6onbLLIOe KONMMYECTBO CHera.

- Bogoc6opHblie 6acceiHbl unu BoAOCOOPHbIE BOPOHKW - YriybrneHust B BEPXHMX 4acTsaX CKIIOHOB B
hopMe BOPOHKU, MO MOBEPXHOCTU UX paguycamMu PacxXOOAaTCs BBEPX PbITBUHBLI, MO 3TUM PbITBMHAM CKaTbiBalOTCS
CHEXHbl€ MacChbl, yCTPEMISIOLLMECS 3aTEM BHM3 MO KaHary CToKa.

Pa3MbIB CKNOHOB BPEMEHHbLIMM FOPHBIMU MOTOKaMKU, 0COBEHHO NPY HaNMYMK NErko pa3MbiBaEMbIX FMHUCTbIX
CMNaHueB, CO30aeT CIOXHYI CUCTEMY BETBALUMXCSA JlOroB, KOTOpble 3HAYUTENbHO YBENUYMBAKT Mnowaib
naBMHOCOOpPOB.

- KaHanbl cToka (fiora, pbITBUHbI). TpaHCMOPTUPOBKA CHEXHbBIX MACC JTaBUH MPOUCXOAUT MO floram pasnmyHom
rNyouHbl. BTV NyTM OTYETNIMBO 3aMEeTHbl Ha CKITOHaXx, TaK Kak 34eCb OTCYTCTBYET ApeBecHasl pacTUTENbHOCTb, UX
OHO M CKINOHblI YacTo OblBalOT OTLLNMGOBAHLI UMM MOKPbIThI NULb SIPKOWA TPaBSIHUCTOW PacTUTENbHOCTBI UMK
yrHeTeHHbIM BGepe3oBbiM 1 OyKOBbIM KpuBONecbeM C cabneBuaHbIMW cTBoNamu. MHorga kaHam CToka aBuHbI
OKaH4YMBAETCS OTBECHbIM YYaCTKOM-YCTYMOM, C KOTOPOro flaBUHa HW3BEPraeTcs Ha [HO [AOMMWHbI, co3fJaBast
BO3AYLLUHYO BOJIHY rPOMafHOW pa3pyLUMTENbHOW CUMbI.

Jleco3aroToBkM Ha KpyTbIX CKMOHax [AOMWMHbI M CcOo3JaHue JecoCnyCcKoB elle Oornblle yBenuuMBaroT
NaBMHOOMACHOCTL. J1ecoCcnyCckn MHOr4a CTAHOBATCS AMOPMOHaNbHBIMM KaHanamu CToka, U Mo HAM HadvMHaloT UATU
obsanel. Hanpumep, Ha neBom 6epery peku bonblas Jinaxea MHOrMe naBuHbI CXOOAT MO CTapbIM JIECOCMYCKaM.

- [deHypauuoHHble NMOBEPXHOCTU (MfeyYn TPOroB M MOMOChl APEBHWUX KapoB, CnuMBLUMECS OGOKOBLIMU
CTEHKaMM).

Cnenbl OpeBHero onefeHeHus nydwe coxpaHunucb Ha 3anagHom Kaekase, BcriegcTBue Yero 3gecb 4acTo
NPUXOAMTCSA OTMEYaTb Hanu4yme NaByH NpbIratoLero Tuna.

HekoTopyto TeppacMpoBaHHOCTb CKITOHOB CO34atl0T TakkKe Mofockl APEeBHMX KapoB, KOTOPble CNUUCH B
eOVHble HMBanbHble YCTYMbl bnarogaps TomMy, YTo GOKOBbLIE CTEHKWU KapOB MOMHOCTBLIO paspyLUnIInCh.

- KaHboHOOGpa3Hble AONMHbLI Ype3Bbl4aiHO NaBUMHOOMACHbLI, Tak Kak AHO WX Uenukom 3abuBaetcs
NaBUHHbLIM CHEFOM Ha MHOTMe OECATKM METPOB, a JlTaBMHbI NEPENETAaT C O4HOMO CKITOHa Ha ApPYron.



CKIMOHbI KaHbOHOB MOYTU OTBECHbI. [103TOMY Aaxe Npu CpaBHUTENbHO HEBONBLUOM CHEXHOM MOKPOBE
NaBUHOOMACHOCTb B 9TUX JOJIMHAxX pPe3Ko Bo3pacTaerT.

Hannuyme obLmnpHbBIX POBHBLIX NPOCTPAHCTB (Hanpumep, basaneTtckoe nnato Ha BoeHHo-I"py3nHcKon gopore u
nnato beHnaHn) cunNbHO NOBbLILIAET rPaHULYy JTABMHOOMACHOW 30HbI.

Taknm obpasom, aHann3 ocobeHHocTen mopdonormn KaBkasa no3sonsieT ykasaTb Ha TO, YTO:

1. Penbegp 3anadHozo Kaekasa, xapakmepu3syrowjulicss ayb6oKuM pacyreHeHueM U xopouwel COXpaHHOCMbIO
0bwupHbIx asuHocbopos, criocobecmayem 803HUKHOBEHUKO MOWHbIX fla8UH C 02poMHoU ydapHoul cusol.

2. Penbeg patioHa Kpecmoesoeo nepesgana, 20e UMeOMCs MHO204UC/IEHHbIE 1a808bIe /1amo U WuUpokue cedna
rnepeesasos, co30aem Ha HXHOM CK/TOHE aHOMallbHO 8bICOKOE MOJIOXKEHUE HUXHeU 2paHuuUbl 1a8uHO0NacHoU
30HbI.

3. CnaHuesble yujenbss BocmoyHoeo Kaekasa (Acca, [uasckasi Apazea) criocobecmeyom pes3koMy CHUXEHUIO
J51a8UHOOMAaCHOU 30HbI.

XNOUHBLI

Bo3HukHOBEHMIO NaBMH B XuMbOmHax cnocobCcTByeT penbed, crnaralwuncs M3 codetTaHust OBLLUMPHBIX
nnatoobpasHbIX MOBEPXHOCTEN U BpE3aHHbIX B UX CKIOHblI pas3nunyHon ¢opmbl naBuHocbopoB. CunbHble BETPbI
cOyBatoT CHer ¢ nratoobpasHbix BoAOpasaenos, 6narogapsa Yemy OH CKannmMBaeTCsl B CHErocOopHbIX BaccenHax,
nexawmx Ha cknoHax (puc. 39). MNMocne neTtHux (1948 r.) uccnegoBaHnini XMBMHCKOro MaccuBa U N3YYEHUs CBEXMX
cnepoB OTCTYMaHMs NoKarnbHbIX NeQHWKOB Y HAc co3darnochb BrneyatreHve, YTO HeaBHO CyLLEeCTBOBaBLUME 3[4€eCb
NefHVKN ABNANNCH aHanoroM «HaBesiHHbIX» negHukoB 3emnu ®paHua Mocmda. MHoroumcneHHble coxpaHstoLmecs
KPYrnbld roA4 CHEXHUKM (UMpK CHEeXHbI) roBOpAT O TOM, YTO [OCTATOMHO HeBONbLIOro yBenuyeHust TBepablX
OocajKoB, MOXONOAaHWs neTa, U MeTeneBbli NepeHoC €o34acT nepBble (OUPH-TNeT4Yepbl, @ MHOrOYUCMEHHbIe
NaBWUHBI, CHOCS CHET CO CKIMOHOB M 3aMOoSHAA OHWLLA JOMNMH, MOMOTYT BO3HUKHYTb HEOONBbLUMM NedHMKaM.

Pacnpepenenve dopm penbeda B XubumHax, cnocobCTBYHOLIMX NaBUHOOOPa30BaHMIO, CBSA3AHO CO
cnegylowummn haktopamu:

- TpewuHosamocmpeo MOPOd U MEKMOHUYECKUMU OBUXEHUSMU, KOomopble rpodosmkaromcss 00 Hacmosiueao
8peMEHU;

- [lesimenbHOCMbIO MamepuKo8o20 U SI0KasibHO20 0/1€0eHEHUS;

- MNMocnenedHukosol apo3suel;

- Mopo3Hbim ebisempugaHueM (Husauyuel);

- Jlumonoaued.

@®akmop 1. OrpoMHOe 3HadeHWe B pacnpenenieHun nyTel IaBWHHBIX JIOFOB MMEEeT TpeLluHHas
TEKTOHMKA XWMOWH M TpewuHbl oTaenbHOCTENn. MHOrMe OCMOTPEHHble HamMu Jlora MMEKT OTBECHble CTEHbl CO
cnefamm 3epkan ckonbxeHud. MNMpocTnpaHMe MHOMMX fioroB COBMafaeT C NPOCTUPAHMEM 30H TEKTOHUYECKUX CMe-
LEHUIA.

Ha Hanuumne coBpeMeHHbIX TEKTOHWYECKMX OBWXEHUN B panoHe osepa Wmangpa ykaseiBanu [.[.Puxtep u
reonor B.B.lWapkoB, onuckiBatoLLmii COBpEMEHHbIE ABMXEHUS B npefenax o3epa bonblioro Byavasp. OH nuweT:

«C  amumu rOOHSMUSIMU, B03MOXHO, CB5I3aHO OMOJIOXKEHUE T[PEXHUX U B03HUKHOBEHUE HOBbIX
MeKMOoHUYecKux pasnomos. MoxHo dymamb, ymo 4acmo Habnodaembie 8 XubUHCKOM Maccuse mpewuHbl
ywenbs, npedcmasnsuue y3Kue pacuesuHbl, cesasdaHbl ¢ Mod0bHbIMU nepemMeuw,eHUsIMU. HecoMHeHHO, Ymo OHU
obpasosasnuck 8 rocriefieOHUKOBOE B8PEMs, maK KakK 8 [POmuUBHOM Crlydae ux COXpaHHocmb Obina 6bi
HernoHSAAMHOU».

MHOrouncneHHble 3AI0LLIME TEKTOHUYECKME TPELWUHBI, HE 3aMOMNHEHHbBIE PbIXIbIMU OTNIOXKEHNAMMN, BCTPEYEHbI
HaMmn Ha nnato PacBymyopp, B panoHe yuwenba Pam3as, uupkos AnatutoBoro u ap. Bce ato roBoput o crnegax
HOBEWLIEN TEKTOHUKM.

Mopo3Hoe BbiBETPMBAHME W 3PO3NS YCUITEHHO paspyllany nopoabl MO AMHUAM TEKTOHUYECKUX HapyLueHWn
CMMOWHOCTN NOPOA, BCMNEACTBUME 4Yero cosjaBanucb oTpuuatenbHble GopMbl  penbeda, sBnaloLmMecs
aKKyMynsTopamMu CHEXHbIX Macc, U fiora, criyxallme KkaHanamm ctoka nasuH.

®akmop 2. C geATenbHOCTLIO NEOHMKOB CBA3aHO NpeBpalleHne 3PO3MOHHbIX AONWH B TPOrK, KOTOpbIE
NMEeIOT KPYTO NafaroLLme CKMOHbI, UCMeLLPeHHbIe YacToO NaBUHOOMACHLIMWU NOraMu.

OcobeHHO Benuko 6bINo 3HayeHWe MoKanbHOro OneAeHeHus, B pesyrnbTaTte KOTOpOro cosganucb Kapbl,
npeacrasngtoLme cobon KpynHble NaBMHOCHopbI.

CoBpemMeHHas 9po3us npopesana nnockoe AHO MHOMMX Kapos, CO34aB TeM CaMblM OnacHenwme TUHbI
naBUHOCOOPOB.



Puc. 39. lNoeepxHocmb nnamo KOkcriop. Ha 3a0Hem rnaHe CKIOHbI, U3pe3aHHble pasnuyHol opmbi
naguHocbopamu (gpomo aemopa).

Puc. 40. [lecbopmupoeaHHbIl Kap (gpomo asmopa).




®akmop 3. BogHas apo3usa 0COGEHHO MHTEHCWMBHO OEWCTBYET MO NNHMAM TEeKTOHMYeckux TpewmH. K
3TMM HanpaBneHUsM MPUypOYeHbl NepBOHaYarnbHble Y3KMe KPYTOCTEHHble Bpe3bl C OTBECHbIMW CTeHkamu. Wx
LUMPMHA YacTO COOTBETCTBYET MONOCE paspyLUeHHbIX NOpod, a 3aTeM Yxe B BepPXHUX 4acTaxX 3TUX KaHanos
HayMHaloT pa3pacTtaTbCs BOAOCOOPHbLIE BOPOHKM.

MosiBNeHne aTMX BOPOHOK NPOUCXOAWT MOA BIUSHUEM HMBambHbIX NPOLECCOB, Tak Kak MMEHHO B BEPXHUX
YacTax Aonblue 3aJepXMBalTCA CHexXHble NsaTHa. bnarogaps cunbHbIM BeTpam BOOJMb BEPXHErO Kpasi co3garoTes
KapHu3bl M3 MMAOTHOrO CMPEeCcCCOBAHHOIO CHera, OCTaTKM KOTOPbIX 3HAYMTENbHO OOfblUe COXPaHSATCH B BEPXHUX
YaCTAX CKITOHOB, YeM CHEXHbI MOKPOB, BbINaBLUNA U3 aTMOCcdepbl.

B mecTax ckonneHus cHera cunbHee naet MOpPO3HOE BbIBETPUBAHWE CKarl.

PaspacTtaHue cHerocbopHbix 6acCenHOB BbI3bIBaET NOSIBIEHNE B HUX paguanbHO PacxoasnXCs pycen, Y4To u
npuBOaMUT K 060COGNEHMI0 CTOMb XapaKTePHbIX TPEX 3NIEMEHTOB: CHErocbopHOM BOPOHKM, KaHana CToKa M KOHyca
BbIHOCA.

MocTteneHHoe pa3pacTaHue BOOOCOOPHON BOPOHKM co34aeT OpMbl, KOTOPble BHELIHE HanoMWHalT
paspyLUeHHbIe Kapbl C TON M1LLb pa3H1LEN, YTO 3T BOPOHKM Bonee nnockue.

® akmop 4. MoposHoe BbiBETPUBAHUE CIYXUT BaXXHeMLLeN NpUUnHONM, KoTopas co3aaeT oTpuuaTterbHbie
dopmbl penbeda, a Takke cnocobCTBYET CO34aHMI0 KaMEHHbIX POCChineit 1 ocbineir. CHer, nexalimit Ha HaKMoHHbIX
KaMeHHbIX POCChINAX, YCUNEHHO NepepoXaaeTcs U, TakuM obpasoMm, YCKopsieT NpoLecc BO3HUKHOBEHMSI OMnacHoro
rOPU30OHTa CKOMbXEHUS.

® akmo p 5. lNeTporpacuryecknin coctaB 1 TEKCTypa Nopog ASNCTBYIOT B ABYX HanpaBneHusaX: BO-NnepsbiX,
OHV onpefensioT xapakTep OTAENbHOCTEeN 3MI0BUS M TEM CaMblM CO3[alT MYYLLYH WM XYALLYH BO3MOXHOCTb
MUrpaumMm BOASHbIX MapoB; BO-BTOPbIX, Hanuune JWLIANHMKOBOW pPacTUTENbHOCTK, MOCensiolenca Ha
anaTuTocoepXalumx nopoaax, Takke crocobCcTByeT YCUNEHHON NepekpmucTanim3aumm CHEXHON TOMLWK, B TO BpEMS
Kak Ha HepenMHOBBIX CUEHUTaX PaCTUTENBHOCTL OTCYTCTBYET.

MoaTomy CHer, noxalmics Ha pocchinM C NULWANHUKOBOW PacTUTENbHOCTbIO, HaneraeT Ha MOBEPXHOCTb
HennoTHo, co3faBasi Npu 3TOM MHOIO MOMIOCTEN, B KOTOPbIX HAYMHAETCS MUrpaLusi BOOSHbLIX NapoB, Bbi3biBaloLlas B
AanbHenweM paspbIXNeHNe HUXHUX TOPU3OHTOB CHEXHOMN TOSLLM.

Takvum 00pa3om, Mpu MpoYMX PaBHbBIX YCMOBUSIX, Ha MOBEPXHOCTSX, CMOXEHHbIX anaTuTocodepXallummu
nopoaamu, Npouecc nepekpucTanM3auum npotTekaeT MHTEHCUBHEE.

Penbeg noseepxHocmu naamo. VHTpy3uda XubnHCKOro maccmMea umeeT nNnatoobpasHyto
dopmy Gnarogaps oTYETNMBO BbIPAXEHHOW OTAENbHOCTU LUEMNOYHbIX nopogd. lNnactoBas oTAeNbHOCTb BO MHOMOM
npegonpegenuna nnatoobpasHbIi XapakTep BepLlUMH. BeplunHHble nMoBepxHOCTUM XUOWH MMEKT OOMMK ropHON
TYHOPbI, C KOTOPOW CHEr COBEpPLUEHHO GecnpensaTCTBEHHO cAyBaeTcd, OOHaxasi KameHHble poccbhinu (puc. 39).
dopma 3TMX MnaTo B MNNaHe [OOBOMbHO MNPUXOTNMBA M UMEET 4YacTble CYXXEHWss U paclumpeHus, obpasysi
decToHYaTLIV Kpaw BCreACcTBME TOro, YTO Kapbl MPOTUBOMOMOXHBLIX CKITOHOB MHOrA4A OYeHb ryboKo Bpe3aHbl B Tero
nnaTo u Tak 6nM3Ko NOAXOAAT APYr K ApYry CBOMMMW 3aJHUMW CTEHKaMK, YTO OT NNaTo OCTaeTcs Nuvllb Y3KWR
rpebeHs.

MoBepxHocTb nnato HOkcmop oOTpaxaeT TunudHble YepTol naHawadToB XWOBWMH, M NOSTOMY Mbl
oCcTaHaBnuBaeMmcsl Ha Hem 6onee NoapobHo.

M3Bunucras nosepxHocTb nnato KOkcnop gocTuraeT Hepeako LUMPUHbBI BCEro MULb B HECKOMbKO AECSATKOB
MeTpoB, 4TO, N0 MHeHuo B.B.lLlapkoBa, 0ObACHSAETCA BECbMa MHTEHCMBHBIM Pa3pyLUEHNEM anaTUTOCOAepXKallen
nopopnpbl, U3 KOTOPOW COCTOUT KkHas YacTb maccusa KOkenop.

Ecnu pacnonoxuTe B reHETUHECKUIA psif, OCMOTPEHHbIE HaMU TUMbl NaBMHOCOOPOB BacceriHa o3epa bonbLuon
ByaobsBp, TO MOXHO BbICKa3aTb CriedyloLime 3aMmeyaHmns:

1. HuBanbHble hOpMbI - Kapbl UNW LIUPKN C COXPaHUBLLUMMCH NNOCKUM AHOM - HE OnacHbl ANS OOMUHbI, TaK Kak
NaBUWHbI, CKAaTUBLUUCH C KPYTbIX, MOYTU OTBECHbLIX CTEH, OCTAHaBMMBAOTCH Y UX NOAOLLBLI HA MIIOCKOM OHE.

2. Tlpn 0BUNBHOM CHEXHOM MUTaHUM 3TOrO NaBMHOCGOpa M MPY HEKOTOPOM M3MEHEHUM KnuMmaTa B CTOPOHY
NOXO0SI04aHUN CHET, HAKONNAACh Ha AHE Kapa, MOCTENEHHO MOXeT AaTb UpH-rneTyep.

3. PaspylwieHHble kapbl UMEIOT OCTaTKM MIAOCKOro AHa, 4OCTAaTOYHOro AN OCTaHOBKN HEBOMbLUMX NaBWH, HO He
CNOCOBHOro NpenATcTBOBaTb CXOA4Y rPOMagHbiX faBuH. B aTom 3akntoyaetca ocoboe «KOBapCTBO» [AHHOrO Tuna
NaBUHOCOOPOB. M3 HUX NaBWHbI MOTYT NafaThb C NepepbiBaMu B HECKOSBKO NeT (puc. 40).

4. B 10 e BpeMsi HeGombluMe NaBUHbI MOYTU EXEroaHO 3a4epPXMBAKOTCA OCTaTKaMu pUrenst U MoryT cosdaTth
npeacraeneHne o 6e3onacHoOCTM 3TOro Tuna naBMHOCOOpPOB.

5. PaspylueHHble Kapbl NULLIEHbl MOCKOro AHAa, U CKIMOHbI Kapa HenocpeaCcTBEHHO NEPexodsT B CKIOHbLI CTOKa
UNn B BEPLUMHY KOHyca BblHOca. [locnegHsAs dopma naBuHocbopa oyeHb onacHa. B atom ctaguu passutus
KPYTM3HA CKITOHOB HECKOSbKO YMEHbLUAETCS, HO 3aTO B MHOFOCHEXHble 3VMMbl BO3MOXHO MageHue rpomMagHbiX
NaBuH.

6. OpO3uOHHblE NOXOWHBLI (Nora) MMEKT CTOMb KpyToe najeHue, 4To Bonblloe KOMMYECTBO CHera B HUX
COXPaHATbLCH He MOXET, HWU3 TaKkMX NTaBMHOCOOPOB YacTo HM3BepraloTcs HebomMbLUNe NaBUHbI.



7. [eHygaumoHHble BOPOHKM - 3TO Haubonee onacHas ¢opma aBMHOCOOPOB, Tak Kak 34eCb uUmeeTcs
fonbLuon NaBMHOCHOP M COXpaHEHbl eLle 3HaYUTENbHbIE YKIMOHbI, BCNEACTBME YEro NaBWHbl JOCTUratoT 6onbLIon
paspyLuMTEenbsHOM CUnbl.

MnmaBa naTan
BJIIMAHUE KMTIMMATA HA PEXM NNABUH

EﬂaFOFIpVIFITHbIMI/I KnuMaTn4eCcknmMmun ycnosmamMmn ona BO3HNMKHOBEHNA JTaBUH MOXHO CHUTAaThb cregyrLwine:

1. CwunbHble BeTpbl, Bbi3blBalLlMe MeTemNeBbli NepeHoc cHera B naBumHocOopbl, nepepacnpegensiowme Tem
cambIM OCafKu, a Takke co3fatoLLme Ha rpebHAX CHEXHble KapHU3bI.
2. TemnepaTypHbI pexunm, BIUAIOLWNIA B ABYX HanpaBrieHUsIX:

a) Temnepatypbl Bbiwe 0° co3galoT TagHWe cHera U MoKpble naBuHbl. OCOBeHHO yBenuuMBaeTCs naBUHHAS
OMNacHOCTb BO BpeMs OTTenenen cpeay 3umbl U BbiNageHnst OXAA Ha CHer.

WckniounTenbHy0 NaBUHHYI0O OMNAacHOCTb CO3A4al0T hEHbI, Tak Kak OHW Bbi3blBalOT OypHOE TasiHue CHEros U
MaCCOBbI CXO[, MOKPbIX NaBH.

BbinageHuve cHera npu Temnepartypax, 6nmM3kmx K Hyro, co3aaeT Takke 3Ha4YMTenbHY ONacHOCTb, MOCKOMNbKY
€030aeTCH BbICOKUW, PbIXIbIA CHEXHBIN MOKPOB;

0) Hu3KkMe TemnepaTypbl gaxe npu cHere MowHocTbio 30-40 cm cosgaT 6Gonbluon TemnepaTypHbIn
rpagueHT, CNOCOOCTBYIOLLMI YCUITEHHON BO3rOHKE NnefsHbIX 3epeH 1 cybnmmauun, kotopas BegeT K 06pasoBaHuio
ropusoHTa rnybrHHOro MHes!, Bbi3bIBaIOLLLEro NageHne Cyxmx naBuH 6e3 BUAMMbIX BHELLUHUX MPUYUH.

3. ConHevHasa pagvauus, Bbi3blBalolas NMOSIBNEHWE HA CKIOHaX KXKHOW SKCMO3WuuMW, Aaxe npu Temnepartypax
HVDKE HYNS, COMHEYHbIX rMagKmMx KOPOK, MO KOTOPbIM COBEPLUEHHO CBOOOAHO CKOMb3UT HOBbIV CHET.

4. AOBeKUMS BMaXHOro Tennoro BO3dyxa, MMEIOLWero TemnepaTypy Bbllle MOBEPXHOCTU CHEXHOW Tomww,
BbI3blBAET LLEMEHTALMIO N YNIOTHEHNE NMOBEPXHOCTU CHera.

5.

YaenbHbI BEC NepevncrieHHbIX OCOBEHHOCTEN KnMMaTa, BAUSIOWUX Ha BO3HMKHOBEHWE NaBuH, B PasfnyHbIX
reorpadmyecknx yCroBusax pasnnyeH, n No3ToMy He criefyeT CTpeMuTbCs BblpabaTbiBaTb
Kakve-To yHmBepcarbHble NPU3HAKN HACTYNNEHUS NaBUHHOW ONAacHOCTU, KOTopble Bbinun 6bl NPUMEHNMBI ANs BCEX
FOPHbIX ParioHOB.

B kaxgom ropHoMm panoHe, B 3aBMCMMOCTM OT KnumaTa, MOryT ObiTb COBEPLUEHHO OcobBble NPU3HaKK
HaCTYNNeHUs NaBNHHOW ONACHOCTMW.

AN bNbl

3vma B Anbnax, gaxe B BbICOKOrOPHOM 4acTu, Tennad, ¢ 4acTbiMu OTTenensmu u cHeronagamu. N3-3a
LUUKMOHANbHbIX BTOPXEHUA pPa3nNuMyHbIX MO CBOMM CBOMCTBAM BO3AYLUHbIX Macc noroga 34eCb O4YeHb M3MEH4MBa:
OTTENENN CMEHSIIOTCA MOpPO3aMW, U CHEr MOKPbIBAETCS HACTOBbLIMK KOpkamu, GnaronpusaTCTBYHOLMMKU COCKanb-
3blBAHUIO BHOBb BbIMaBLUMX CHEXHbIX Ton,. Yacto AytoT (héHbl, Bbi3blBalowmne OypHOe TasiHue CHEroB U Cxof
MOKpbIX JTaBUWH.

OOurnbHble cHeronagbl NPy CPaBHUTENBHO BLICOKMX TeMnepaTypax BO3gyxa COo34atoT OOMbLION MOLLHOCTU
CHEXHbI MOKpOB. Tak, Hanpumep, B LBenuapun Ha ctaHumm 3oubnuk Beinagaet 1433 MM OcCagkoB B TBEPOOM
BUOE.

Bonbwasa naBmHoonacHocTb Arnbn 0ObsACHAETCA OOMnbLIMM  KONMYECTBOM OCAJKOB B TBEPAOM BUAE.
TpyoHocTM 60pbObI CO CHEroM WM NaBUHAMW BbI3bIBAIOT 34E€Cb AaXe HEOOXOAMMOCTb MOHWXEHMS MopTanbHbIX
OTMETOK TOHHENEMN.

Mo pganHHbiM, NnpuBogmmMbiM H.A. Kopoctenesbim (1933, cTp. 10), «B Tuponbckmnx Anbnax Ha BbicoTe 1500m 3a
rog BbinagaeT ocagkoB B cpegHeM okonio 2500 mm, a B Agpirerickux Anbnax - okono 2500 mm Ha Bbicote 1000 m
(Tabn. 13).



Ta6nuua 13. MeTeoctaHuua CeHTuc (2604 m Haa ypoBHEM MOPS, CEBEPHBLIN CKIMOH Anbn
B AONUHe pekn PelnHa) (no daHHbim H. A. Kopocmenesa)

Mecsubl
[JaHHbIe Il " \Y) V VI Vil VIII IX X Xl Xl 3a
rog
Cymma
ocagkoB 153 168 186 222 204 270 293 274 308 | 177 | 130 | 163 | 2548
(Mm)
MpoueHT | 100 99 99 99 84 47 34 33 54 81 98 100 72
CHera
BbicoTa
CHexHoro | 163 216 255 287 250 110 22 6 12 38 55 100 -
NnokpoBa
(cm)
KABKA3

Bnarogaps 6onee BOCTOYHOMY MOJIOXKEHMIO, MO cpaBHeHUO ¢ Anbnamu, Bonbwon KaBkas xapakrepusyeTtcst
bornee HM3KMMK TemnepaTypamMyn U MEHbLUMM KONMMYECTBOM OCAOKOB, HO rNybOOKMe oTTenenu cpeau 3vMbl, a Takke
O0XOW, BbiNagalwlme Ha MNOBEPXHOCTb CHera, HEeCKOMNbKO COMMKkarT 3TW YepTbl KMmarta (CyLleCTBEHHO
OoTpaxaloLMecs Ha NaBUHHOM peXnMe) ¢ YepTamu knumarta Arnbn.

B Anbnax ceBepHble U HXKHbIE CKITOHbl HE CTOMIb CUITbHO OTIMYAlOTCA MO OcafdkaM, 4YTO OObSACHseTCs
COBMageHnem nyTel UUKINOHOB C HanpaeneHnem xpebTtoB. KaBkas ke obrnagaeTr 3HauuTenbHO 6Gonbluen
KOHTUHEHTaINbHOCTLIO.

3aKOHOMEpPHOCTb B pacnpedeneHnm naBuH M UX MOLLHOCTb B 3HAYMTENbHOW CTeneHW MOAYUHEHbI OOLLMM
KnumaTudeckum ocobeHHocTaM KaBkasa v oTpaxaroT GOonbluylo KIMMaTUYECKY KOHTPACTHOCTb OTAENbHbIX €ero
yacten. B 3TOM KOHTPACTHOCTU W 3aKMNIOYAETCs CYLIECTBEHHOE Pa3fiMuMe CHEXHO-MaBUHHOMO pexunma Anbn u
KaBka3a.

[0ns nnniocTpaumm 3Ton 3aKOHOMEPHOCTU Mbl MPUBOANM, B KadecTBe NpUMeEpa, CXemaTuyeckme paspesbl no
OBYM MepuaMoHarnbHbIM HanpaeneHusam (puc. 41). Ha pa3pese HaHeceHa kaxxgas naBuHa M ykazaH obbeM 3aBarna B
yCNoBHOM MacluTabe, farolemM BO3MOXHOCTb 0Tpa3ntb obsarnbl ot 500 go 1 000 000 M. [Npwn cpaBHEHUN 3TNX pas-
pe30B MOXHO cAenaTb crnegyoLime BbiBoAbl.

1. MepuduoHarnbHbil paspe3 A ebiderisemcsi 02pOMHOU 1a8UHHOU OMacHOCMbIO U pes3kol acummempuel 8
pacrosioxXeHuUU 1asuHoonacHol 30Hbl. Oma 30Ha Ha HXHOM ckiioHe Ha 500-600 M HaxoOumcsi HUXe, YeM Ha
Cce8epHOM CKJIOHE.

2. Konudecmeo nasuH 8 obwem Ha oboux paspesdax umeem 61u3Kul rnopsidoK 8esIUYUH, HO MOUWHOCMb UX
pesKo omnau4yaemcs.

3. JlasuHoonacHass 30Ha Ha CE8EPHOM CK/IOHe Kak pas3pe3a A, mak u paspesa b e obujem Haxodumcsi Ha
671U3KUX 8bICOMAX, MO CUMIbHO omauyaemcs o cymmapHoU Kyb6amype fla8uHHbIX KOHYCO8.

Ha naBuHoOOpasoBaHne BAusT oblime dakTopbl, co3garwmne pasHoobpasve KMMaTU4ecKuX YCroBUMA
KaBkasa, a UMEHHO:

1. BanadHble 8030ywHbIe NMOMOKU, 8bi3bigatowjue cHezonadbl u ommenenu. Memeoponoauyeckue cmaHyuu,
pacronoxeHHble Ha OHe OO0MUH, He ompaxaom OelicmeumesnbHO20 HarnpaeneHusi 8030YWHbIX [10MOKOS.
KapmupoeaHue HanpaesneHusi CHEXHbIX KapHU308 110380s15em yKazamb Ha rpeobnadarowiee HarpasieHue 8empos
3anadHbix pymbos.

2. YepHoe mope omennsowe Oelicmeyem Ha toXXHbIU CKIIOH 3anadHo20 3akaskasbsi, Komopbill ecriedcmeue
amo20 omju4yaemcsi 3HadumesibHO  6osiee  8bICOKUMU  3UMHUMU  memrepamypamMu U Haubornbwel
J1a8UHOOMAaCHOCMbIO, MaK KaK no0eep>XeH a/1y6oKUM ommenesisim.

3. Hanuyue ebicokozo bapbepa bonbwoeo Kaekasza, Komopbili Cryxum rnpernsmcmeuem Osisi XO/100HbIX
8030YWHbIX MOMOKO8, A8U2aloUUXCS C cegepa, a makxe MepuduoHasibHbIX fpensmcemeul - Cypamckoz2o xpebma u
Cmaspononbckoli 8038bILLEHHOCMU.

OrpomHoe 3HayeHWe B raBMHOOGpas3oBaHUM MMET MopdororMyeckne OCOBEHHOCTM OOMMH U KX
OPVEHTUPOBKA OTHOCUTENBHO HaMnpaBreHNsl BO3AYLLUHbIX MOTOKOB.

Kak npaBuno, nonepeyHble yLIenbs CryxaT kaHanamu, No KOTOPbIM BO34yLUHble MOTOKM MPOHUKAKT C MOpS
Brnybb rop u 3gecb, NMogHMMasiCb MO Y3KMM YLlenbsiM, OTAAlT Brary, CnocoGCTBYS BO3HMKHOBEHUIO TNyGoOKoro
CHEXXHOTO MOKpPOBa.
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Puc. 41. Cxemamu4eckue mMepuduoOHarsbHbIe pa3pe3bl 1agUHHOU ornacHocmu.



XUBWHbI

HecmoTps Ha cpaBHUTENBHO BbICOKUE LUMPOTHI U 3HaYUTENbHbIE aDCOMOTHBIE BbICOTHI HAA, YPOBHEM MOPS
(1000-1200 M), knumMaT XMOMHCKOro MaccrBa XapaKTepuayeTcst HE O4eHb CypPOBOW, HO MPOAOIPKUTENBHOW 3UMOWA.

B cBSA3n C BbICOKOWM LUMPOTOM OrpoOMHOE 3HaveHue npuobpeTaeT 3KCMO3MLMS CKITOHOB. YTomn NafgeHus nydven
HeBOOMbLUON, HO KPYTble CKIOHbI HDXKHOM 3JKCMNO3WUMW B MapTe M anperne nonyyatT 3HAYUTENbHOE KOMMYeCcTBO
CONMHEYHOW 3HEpPrnn, n No3TOMY Ha HWX 0OpasylTcs rmagkue, GrecTsawme ConHeYHble KOPKWU, MO KOTOPbIM NErko
COCKarb3blBaeT BHOBb BbIMaBLUNA CYyXOW CHET.

maBHOe 3HayeHve B 0bpa3oBaHUKN NaBUH UrpaeT BeTep, Tak Kak Npu MeTeneBoOM NepeHoce OH cayBaeT cHer
B NaBMHOCOOPELI, U NO3TOMY NpeobragatoLumM TUNOM NaBUH 34eCh ABNSAOTCHA CyXme NaBUHbI.

Bospgenctene B 3MMHee BpeMs BO3AYLUHbIX MOTOKOB C ATMaHTUKM COMPOBOXOAETCA CHeronajamu, a Takke
CUINbHBIM METENEBbLIM NMEPEHOCOM CHera B NlaBMHOCOOpbI.

A. XpruaH nucan:

«Ecnu obpamumbcsa kK omoOesibHbIM cmpaHaM, mo Mbl ysudumMm, 4ymo 8 Eeporne Haubonee cmpadaom om
CHe2a 20pHble Oopoau Hopeseauu, OmMKpbIMble HAMUCKY XXeCMOKUX amiaHmu4eckux wmopmos. Om3syku amux
6ypb, nepesanusuiux Yepes ebicokuli CkaHOUHasckull xpebem, cmpauwHbl U Ha HaweM KorbCKOM royocmpose: »
(1934, cmp. 226).

Fambepr, obHapyxwuBwwni B LLBeackon Jlannananm (Capekckue ropbl) cnefpl faBuH, OLWIMOOYHO cumTarn, YTo
OHW MagatoT N1Lb BECHOW. Tak, OH nucar:

«Ha cpasHUMenbHO Kpymbix 20pHbIX CKIIOHax, 8 mex Mecmax, 20e yapum 3amuuibe, 3umMol uHoz0a
omnazaromcs 60/blWUE CHEXHbIE Macchl; OHU Jiexam Hernod8wxHO A0 mex nop, roka Anumcsi Xono0 U cHea
ocmaemcs MIOMHbIM U HernnacmuyYHbIM; Kak morsibKo nocnedHul Hagpesaemcs 0o 0° u cmaHo8umMcs Msi2KUM, OH
obpywusaemcsi 8 ¢hopme naguH. Takue JjlagUHbI, cocmasssrwue 8ecHOl O4YeHb Yacmoe serieHue, OOSMKHbI
obpaszosambcs u 8 CapeKkckux 2opax 8 mom xe nepuod 2oda» (1907, cmp. 41).

Owwubka MNambepra 3akntovanacb B TOM, YTO, MO €ro MHeHMo, B Capekckux ropax OTCyTCTBYIOT 3UMHME Cyxune
naBuHbl. Ha camom xe gene npeobnagatrowmm TmnoMm naeuH B LLBeackown Jlannanguu, Tak xe, kak n Ha Konbckom
nonyoctpose (B XMbUHax), ABNSATCA UMEHHO CyXue 3UMHME JNTaBMHbI, NaJatoLne nocre CUIbHbIX MeTenNen.

Mokpble naBuHbl B XMOMHax nagatoT NuLlb B BECEHHEE BPEMSI.

[ns OLEeHKM NaBMHHOIO peXxrma OrpoMHOE 3Ha4YeHne NMEIOT NOrogHbIe YCNOBUST 3UMBI.

Ona KaBkasa xapakTepHbl rny0okne oOTTenenu, npyu KOTopbiXx Aaxe Ha 6onblwimx BbicoTax Onarogapsi
3anagHbiM BO3AYLIHbIM BTOPXEHWUSM, a Takke EHaM, BO3MOXHbI Ha OOMbLUMX BbICOTax B TE€YEHWE ANUTENBHOMO
BPEMEHU MOSOXUTENbHbIE TEMMNEPATYPLI.

B XubuHax, HeCcMOTps Ha TO, YTO MHOr4a cpeau 3umbl U MOryT ObiTb OTTENEenu, 3HaYeHne NOoCnegHuX Ans
BO3HUKHOBEHUS NaBNH HUYTOXHO.

XnbuHbl BO3BbIWATCA cpeau OOMOTUCTbIX pPaBHUH MNOAOGHO BbICOKOMY ocTpoBy. OHM  sBRAOTCA
aKKyMyNsSTOPOM CHera, KOTOpbI B GOMbLUMX KONMYECTBaX CKOMNMSIETCS B Kapax U B AeHYAALMOHHbLIX BOPOHKaX.

3HAYEHUE BETPA B BOSHUKHOBEHWU J1IABUH

BeTep sBnsieTcA o4veHb BaXHbIM (HAKTOPOM, BIMSIOLMM Ha OTIOXEHWE U NepepacrnpefernieHne cHera.
[MaBHOe ero 3HayeHue 3aKnioyaeTcs B NepeHoce CHera C OAHOro CKMoHa Ha Apyron. OCOGEeHHO CHEXHbIMU W
NaBMHOOMACHLIMM ABMSAKOTCA NOABETPEHHBIE CKIIOHbI NepeBarnos 1 nepeBarnbHbiX ceanoBuH. CBA3aHO 3T0 C TEM, YTO
BETPOBOW MOTOK, BCTpeyas npenatctBue B Buae xpebTa, HauMHaeT MNOAHMMATLCS, YTO Bbi3blBAaeT peskoe
BO3pacTaHMe CKOpoCTel BeTpa, a criegoBaTenbHo, M nepeHocsLle cnocobHoCTH ero. Mpu HanmMyuMmn NOHMKEHUs B
rpeGHe xpebTa BO3AYLUHLIA MOTOK YCTPEMIISeTCA B 3TOT KOpUAOP, MPUYeM 34ecCb MPOHOCUTCS BO3AYX CeYeHus,
paBHOIO He TOMbKO LUMPUHE NepeBasibHOro MOHMXKEHUs,, HO 3HauuTensHo Gonbliero. Mpu 3TOM C HaBETPEHHOro
CKMoHa BeTep NepeHOCUT 0YeHb MHOMO CHera Ha NoABEeTPEHHbIN, rae OH NOXWUTCA rMyBOKUM PhIXMbIM CIOEM, TaK Kak
BO3/YLLHbIN NOTOK HAYMHAET pacLUMPSATLCA U UCCYLLIATLCS.

OcobeHHO TecHO CBA3aHO BO3HMKHOBEHWE NaBWH C MeTeneBbiM MNEepPeHOCOM CHera C nnaTtooGpasHbIX
NOBEPXHOCTEN B Kapbl M BOOAOCOOPHbIE BOPOHKU TOPHbIX PyYbeB. 3[eCb MOLLHOCTb HAMETEHHOro CHera MOXeT
JocTuUraTb MHOTUX MeTpoB. Takoe sABMeHne XxapakTepHo Ans XMOUHCKOro ropHOro MaccvBa, a Takke ONnsi HEKOTOpbIX
ropHbIX parioHoB Cubupwu. MoaTomy Mpu3HaKoM HaCTYMIEHUA NMaBUMHHOW OMacHOCTM B XMBMHAX CrnyxaT, Kak Mbl
yKasblBanu Bblllie, CKOPOCTbL BETPa M BenuyMHa MeTeneBoro nepeHoca cHera. B ToM criyyae, ecrnm ckopocTb BeTpa
npesbiwaeT 10 m/cek., Npyu HanuyMu Ha nnato KOKCMop cHera, KOTOPbLIA MOXET 3TVM BETPOM MNepemellatbesl, TO
06BbABNAETCA HACTyMneHWe naBWHHOW OMacHOCTU. JTOT MPU3HAK HACTYMMEeHWs NaBMHOOMACHOCTU OKasancst
[AOCTaTO4YHO HaAEeXHbIM, TaK Kak 85% MNpPOrHo3oB onpaBaanuch.

B TO e Bpemsi Hemnb3s MexaHU4Yecku MNepeHOCUTb XMBMHCKME MoKasaTenu YCTAHOBMEHUS TaBUHHOM
ornacHocTM Ha KaBkas, Tak kak Ha KaBkase OoOHMM M3 BaXKHEWLIMX NPU3HAKOB HACTYMNMeHWs NaBUHOOMACHOCTU



cnyxaT rnybokne oTTeneny cpeau 3umbl, MHOrA4a conpoBoXaaeMble oxaeM. B XnbuHax e oTtenenv cpeam sumbl,
Kak Mbl yKkasblBanu Bbille, ABNeHMe peaKoe, Tak Kak OHU CPaBHUTENbHO KPaTKOBPEMEHHbI U MO3TOMY MOKPbIX aBuH
31MMOM BbI3BATb HE MOTYT.

MeTeoponornyeckue ctaHumMu He BedyT HabnNoAeHW 3a CHeroHakonneHnem B nasuHocbopax. VcknioyeHmem
ABMSAOTCA CrneunanbHble FOPHO-NaBUHHbIE CTaHLMKW, KOTOpbIE €XEeroAHO yCTaHaBnMBaloT cneumarnbHble penku. Mo
3TUM penkaMm C NOMOLLBI0 BUHOKNSA BedyTcA HabnogeHns 3a N3SMEHEeHMEM MOLLHOCTM CHera, Tak Kak Npov3BOAuTb
CHEeromepHble CbeMKM B NaBUHocbopax coBepLUeHHO HegoMNyCTUMO BBUAY ONAaCHOCTU AMNS XU3HK.

Ocoboe 3HayeHve ans NaBMHOOBPAa30BaHMSA UMEIOT akKyMYNATUBHbIE DOPMbl CHEXHOTO pernbeda - KapHU3bl.
Bo3HMKHOBEHME KapHU30B CBSA3aHO C TEM, YTO XXMBOE CeYeHue BO3AYLUHOro MoToka Mpu nepesanvBaHuMM 4vepes
xpebeT ymeHbLUaeTCs, U CKOPOCTb pe3ko Bo3pacTaeT. Ho, nepeBanvs yepe3 xpebeT, BO3AYLUHbIA MOTOK MMeeT
BO3MOXHOCTb pPaclUpUTLCH, B CBA3M C YeM pPe3ko MnafjaeT CKopocTb BeTpa. Ha nogBeTpeHHOM CKMoHe
cKannuealTCA CTOflb 3HAYMTENbHbIE MacCbl CHera, 4YTO OOBanMBAaMOWMINCA KapHM3, OaXe He Bbl3BaBLUNA
COCKamnb3blBaHUSA OCTanbHOro CHera, MOXeT Bbi3BaTb AOCTaToyHO Oonblive paspylweHus. Tak, Hanpumep,
AHVcKMOB B cTaTbe « CHeXxHble obearbl na HeghenuHosou eemkey (1935) nuwer:

«24(l) cHezosoU KapHU3, Hapocwul Ha Nod8empeHHOU CMOPOHEe OMBECHO20 2pebHsI 20pbl, OBPYWUNICS U MO
CKITOHY 20pbl cKamuJsicsi Ha Xerne3Ho00pOXHbIU nymb. Y npoxoduswezo 8 amo gpemsi noeszda cobpoweH nod omkoc
napogo3 u 50-moHHbIl mosapHbIli 8a20H, epyeHbili pydol. Hecyacmudl ¢ nrodbmu He 6bino. CHe2080U MOKpo8 no
nymu obeana, docmuawuld 200 cM, okasascs nodmu HempoHymbiM, U MOfbKO eepxHul crol (okoso 15 cm),
nexaswud Ha Mecme, bbl1 Koe-2de cHeceH» (cmp. 41).

OueHb BaXXHbIM MOMEHTOM B OMUCAHHOM Cry4ae CryXWUT TO, YTO NeXaBLUUN Ha CKNOHEe CHer Haxoaurcs B
[OCTaTOYHOM paBHOBECUN N HE YCTPEeMUICH BCrep 3a CKOMb3HYBLUUM MO HEMY KapHM30oM. Ho korga cHer HaxoauTcs
B «CO3pEBLUEM» COCTOSIHUM, TO 4OCTATOYHO HE3HAYUTENBHOIO NMOBOAA K BO3HUKHOBEHUIO 0OBana. Hanpumep, ®nsair
ykasbiBaeT Ha To, 4To B CaH-AHTOHMEH M BO MHOIMMX OPYrMxX MecTax BO Bpemsi MaBWHHOW OMacHOCTM COBCEM He
3BOHAT B LIEPKOBHbIE KOJIOKOJA, TaK Kak 3TO MOXET BbI3BaTb JTABMHY.

B 1935 r. B Anbnax npousowna 6onblas katactpoda oT naBuHbl KIOHMXOPHA, BbI3BAHHOW HAKOMIIEHUEM
CHera Ha NoABETPEHHOM CKITOHe xpebTa. ATOT crnyyan onncaH Pnanrom B kHure «J1aBuHbI»:

«HeeeposimHasa Mowb U nyzarowast WuUpuHa cHexHo2o obeana KroHuxopHa e 1935 2. obbscHsaemcsa mem,
4mo y epebHsi xpebma KioHUxopH obpa3soearics MOWHbIU KapHU3»(1935, cmp. 14).

Ha rpebHe ropbl, noaBepratoLlLencs OENCTBUIO BETPa, BO3HMKAIOT criegylolme aspoguHaMmnyeckme yCrnoBus:
BO3QYLUHbIN MOTOK yAapsieTcd O HaBeTPEeHHbI CKIMOH rpebHs, okasblBaeT [daBneHue Ha nocrneaHun u,
AedopmMupysacb, ABUMraeTcs BAOOMb CKIOHA, 3axBaTbiBasd YacTuubl cHera. [lepeBanus yepes rpebeHb, BO3OYLUHbIN
NMOTOK BHOBb OMNyckaeTcs, oTnarad cHer. Ha HaBeTpeHHOW CTOPOHE NPOUCXOAUT CMbIKaHWE NUHUIA BO3OYLUHbLIX
TEeYeHWI, a Ha NOABETPEHHON - pacluMpeHne ux. B nepBom crnyyae aTm 06yCroBnMBaETCS yBeNMYeHne CKOPOCTH
TEeYeHus, a TeM CamMbiM U MOBbILLEHME BreKyLlehn CnocoBHOCTU BO3QYLIHOrO MOTOKA, BO BTOPOM - CKOPOCTb
BO3YLUHOIO NOTOKA MOHMKAETCHA U NPOUCXOAMNT OTNOXEHNE CHera. YacTuubl CHera, OTNOXUBLUMECS HA HABETPEHHOM
CTOPOHE, 3axXBaTbIBAOTCS BO3AYLUHBIM TEYEHWEM M OTNAralTCa Ha NOABETPEHHON CTOPOHE.

lMoaToMy NOABETPEHHbIE CKITOHbI HEMOCPEACTBEHHO MO KO3bIPbKOM SABMSKTCA 30HaMuM HaubonbLuen
OMNacHOCTM B OTHOLLEHWM OTPbIBA CIOEB CHera.

Bo3gylwHbI NOTOK, nepeBanuBawwmn depe3 xpebeT, He TONbKO MEPEHOCUT CHEer C HaBETPEHHOro Ha
NOABETPEHHbIN CKMNOH M TeM cambiM nepepacnpegensieT CHeXHble MacCbl, HO OH CO3daeT Takke COBEpLUEHHO
KayeCTBEHHO pasnuyHble TUMNbl CHera.

Mpn M3y4eHUn BO3HUKHOBEHWUSI KApPHWU30B W BbIACHEHUSA adpOoAMHaMUYECKUX 3aKOHOB MX POPMUPOBaHUS Kak
Maynbke, Tak u BenbueHbax y4MTbIBAOT NULLL CKOPOCTU BO34YLUHbIX MOTOKOB M BOBCE He yKa3blBalOT Ha pasnuyve
BEMUYMHbI BIIAXXHOCTU NOTOKOB, BO3HWKAIOLLMX HA NOABETPEHHLIX N HABETPEHHbLIX CKIOHaX.

B TO e Bpems He TONbKO aspoavHaMU4eckue FIMHUU TOKOB, HO M U3MEHEHUE BNaXHOCTU NpU Noabeme U
OMyCKaHMU BO3QYLUHOMO MOTOKA WrpalT OrPOMHYH) POflb B KAYECTBEHHOM pasfuuyMM CHera, HaBETPEHHOrO U
NOABETPEHHOIO CKITOHOB.

lMoTok BO34yxa, OBWXKYLUMIACA C HaBETPEHHOW CTOPOHbI, MWCMbITbIBAET MOoAbEM U agnabaTtuyeckoe
oxraxkgeHue, 4YTo NOBbILIAET ero BNaroHachILWEHHOCTb.

Mpu ycnosun, ecnn Temnepartypa NOBEPXHOCTM CHera oxnaxgeHa Hwke TemnepaTtypbl BO34YLUHOIO MOTOKa,
yNpyrocTb BOAAHbIX NApOB BO34YLUHOIO NMOTOKa OKaXkeTcs Gornblue, Yem ynpyrocTb BOASHOIO napa B TOSLLE CHera, v
HayHeTCs OBMXEHVWe BOOAHOro napa m3 Bo3gyxa B cHer. [pu aToM 6ygeT nNpoucxoauTb LEeMEHTauns CHEXHON
TONLWM M NpeBpaLleHne ee B TBEPObI (OUPH UNu onacHenwne opmMbl KCHEXHBLIX JOCOK».

BosgywHbln  NOTOK, nepesBanuB npenatcTBue, OydeT uUCNbITbiBaTb OMyckaHue, a CcrnegoBaTterbHO,
agnabaTtuyeckoe HarpeBaHue, Bbi3blBaloLlee YMEHbLLEHNE OTHOCUMTENbHOWM BNAXHOCTH, T. €. UCCYLLEeHNe Bo3ayxa.

B TOM crniyyae, ecnu ynpyroctb BOASIHLIX MapoB BO3AyXa OKaXXeTCA MeHbLUe YyNpyrocTu napos B TOMLE CHera,
HauMHaeTca OBMXEHWEe BOASHOrO napa u3 cHera B BO3AYX W MCNApEHUe TOHKUX fyYen CHEXMHOK, Bbl3biBAOLLNX
paspbIXSIEHWE CHEra 1 co3gaHne OYeHb OMAaCHbIX PbIXITbIX CKOMIIEHWI, OAIOLWLMX NbIIEBbLIE NTABWHBI.

[nsa oueHKM NaBUHHOWM OMACHOCTW CKITOHOB AOMMH WU OTAENbHbIX XpebToB HEOOXOAMMO MMETb CBeOEHUs O
CHEroHakonmeHnn W BETPOBOM MNepeMeLleHMn TBepablX OCaAKOB Ha YpPOBHE IaBMHOCOOPOB. 3TO  MOXHO
NpOM3BOAMTL UMW NPW NMOMOLUU YCTAHOBKM peek B cHerocbopax unm nytem KOCBEHHbIX MeTogoB. Hanpumep, mbl



NMPOM3BOAMIN KapTUPOBaHUE HaMnpaBIieHUs1 CHEXHbIX KapHU30B 1 Habnoaany 3a nonoXeHWemM CHEXHbIX «dnarosy»
AN BbISICHEHNSI OCHOBHbIX HamnpaBneHui MeTeneBoro nepeHoca cHera.

Takum obpasom, UCTOYHUKOM MepepacnpenernieHns ocagkoB criegyeT Npus3HaTb MeTeneBblit NepeHoc cHera
Yyepes BOAopa3aen C XKHOMO CKITOHa Ha CEeBEPHbIN.

BonbLUMHCTBO NaBMHOCOOPOB, HAXOAALWMXCA HA oTMeTkax Bobie 2000 M, nonagatoT NoA BNUAHME 3anagHOro
nepeHoca CHEXHbIX OCafKoB.

OOLen3BecTHO, YTO, HECMOTPS Ha Bonee HMU3KOE MOSIOKEHUE rpaHuLbl BEYHbIX CHETOB Ha HXKHOM CKIOHe
KaBKasa, nnowaab onegeHeHna CceBepHOro CKroHa noYTu B TpU pa3a npesBbillaeT nnowaib onegeHeHua XHOro
CkroHa. HecooTBeTcTBne Mexay 3TMMM OBYMSI DaKTaMu OOBSACHAKT HanMyYMEM Ha CEBEPHOM CKIOHE OrpOMHbIX
MOMECTUTENBHbIX LMPKOB, B KOTOPbIX CKAaniMBaeTCA CHEr U 3apOoXOalTCsA KpyMHble NEeOHWKU CEBEPHOro CKIIOHA.
Takum o0Opasom, NepBOMPUYMHY BMOAT B CYLIECTBOBAHUM OOLIMPHbIX LMPKOB. [0 Hawemy Xe MHEHWI,
NepBOMNPUYMHON SIBNSIETCS METENEBLIA MEepeHOC cHera, Gnarogaps KOTOPOMY Ha CEBEPHOM CKIOHE B TeYeHWe
ONUTENbHOIO reonorMyeckoro BPeEMEHW cKannMBanuchb CHera, cosgaBluMe obLMpHble OUPHOBLIE MOMs, 3a cuyeT
KOTOpbIX paspacTtanucb HuBamnbHble (OPMbl. OTO-TO M OOYCNOBWIIO HanuMyMe OOLUMPHBLIX LIMPKOB, B KOTOPbIE
NepeHoCcsTCst OFPOMHbIE MacChl CHera, NUTatoLme NegHUKN CEBEPHOIO CKITOHaA.

BIIMAHUE TAAHNA CHEXHOIO MNOKPOBA HA BO3SHUKHOBEHUE
NNABUH

TasiHne CHEXHOro MOKpoBa CO34aeT NMpoMayvvMBaHWE CHera U BO3HUMKHOBEHWE CMOYEHHbIX FOPU3OHTOB, MO
KOTOPbLIM BO3MOXHO CKOJIbXXKEHME BblLLENEXalmux Tonw, cHera. B Anbnax n Ha KaBkase gaxke cpeayv 3MMbl BO3MOXHbI
rnybokve oTTenenu, Gnarogaps KOTOPbIM CHEr HauMHaeT HacblwaTbCs Taron BOOOW, B pe3ynbrate 4ero MoryT
BO3HMKHYTb 00Banbl MOKporo cHera. OcobeHHO ObICTpOe TasiHMe CHera HauuHaeTcs Torga, Korga Ha ero
NOBEPXHOCTb NagaeT poxab. [lpu agBekuMm Tennoro Bo3gyxa KOHAEHCAUWs BOAsIHbIX MapoB  Takke
COMpOBOXAAeTCsa BblAENEHNEM TEMNNa N YCUINEHHbIM TasitHneM cHera. Npy aHanuae ycrnosuin, 6naronpuUATCTBYOLLMX
TasiHUI0O CHEXHOro MOKPOBA, HY)XHO TONMbKO MMETb B BuAy, YTO CreayeT OnepupoBaTb HE TOMbKO C AAHHbIMMU
TemnepaTypbl Bo3dyxa, HO M C AaHHbIMW €ro BraroHacbIWEHHOCTU. BONbLUMHCTBO e MOKPbIX NaBUH HauMHaeT
cXoguTb TOrga, Korga cpefHecyToyHas TemnepaTypa nepexoguT yepes 0° B MOMNOXUTENbHYK CTOPOHY. U3yyasd
OBWXeHWe Tanoun BoAbl B CHery, cnefyeT yunTbiBaTb, YTO Tanasi BoAa, BO3HUKAOLLAA B CHEry, He NpoXoauT vepes
ero TOrLy, Kak Yepes peLueTo, U He 06pa3yeT cpasdy CMa304HbIl CION Ha NOBEPXHOCTM NOYBbI.

Ewe CaBuHoB B ctatbe «O masHuuU cHeaa» nucan o Tom, 4Yto «llepBoe BpeMs Tanas Boga MHOrga octaeTcs
BCA B cHery. Tak Bcerga OblBaeT B Hayane TasiHUsl CHEra BECHOWN: BEPXHME CINOW CHera TasiT, BbicOTa ero ybbiBaer,
HO Tarnasi Bo4a NponuTbIBAET OCTaBLUMIACS CHET, YBENMYMBAsA €ro NAoTHOCTb, YTO ANWUTCS 4O Tex nop, Noka CHer, Tak
ckasaTb, HEe HacbITUTCS BOAOW U HE HAYHEeT oTAaBaThb nocrnegHtoto noyse» (1907, ctp. 118).

OnbITbl NO M3YYEHNIO OBWKEHUSA BOAbI B CHEre rnokasanu, Yto B BOMbLUMHCTBE CyyYaeB NyTU OBWKEHUS BOAbI
B CHere CBsi3aHbl C Hannumem norpebeHHbIX B ero Tonwe KOpoK U npocrnoek. Ytobbl Hanbonee sipko nokasaTb 3TO
OBWXeHne BOAbl, obpasyoLlenca Ha NMOBEPXHOCTU CHera, OoHa Obina okpalleHa MOopPOLUKOOGPa3HOW aHUITMHOBOM
KpacKoW, YTO Aano BO3MOXHOCTb HabntogaTb NPOHMKHOBEHWE ee B Tonwy dmpHa. NMpu aToM 0BHapyXunoch, 4To
Tanasi Boga, obpa3oBaBLLasCA Ha NOBEPXHOCTU, NPOHNKAET Yepes3 CHEXHbIE Crov B OMPH, MPOCaYnBasicCb B HEM, Kak
B necke, [NpocaunBaHne npogospkaeTcst 40 TEX MOp, NoKa Boga He BCTPETUT Ha CBOEM MyTW MOrpebeHHy KOpKY
HacTa, obpasoBaBLUylOCA paHee, B MEpPepLIBE MexAy CHeronagamuv, Mo BrUsSiHAEM TasiHA wnvM BeTpa. B
3aBMCUMOCTU OT TOJMLLMHBbI 3TOr0 HacTa Boda MMM HauyMHaEeT OBUraTbCsl MO €ro MOBEPXHOCTU, co3daBasd TakuMM
00pa3oM BOAOHOCHLIN FOPU3OHT, UMW COYMTCS Aanblle, NPUYEM Nnexalue Bbllle U HWXEe ero MenKo3epHUCTble
nnactbl CHera MHMUNILTPYOTCA B OOMbLUIMX KOMMYECTBAX MNyTEM KanWMsipHOro BcacbiBaHWs. Bo3HMKHOBeHME
FTOPM30OHTOB BOAbl, CMA4MBalOLMX OCHOBaHME BbILENeXalmnx MracToB, CO34aeT YCMOBUSI AN CKOJNbXEHUA U
0bpasoBaHMsi MOKPOro CHeXXHoOro obeana.

CoBeplUeHHO 04eBUOHO, 4TO 4YeM rnybxe norpebeHbl HACTOBbIE KOPKM OT MOBEPXHOCTM cHera (OoTKyda
NPOHMKAIT Tanble BoAbl), TEM onacHee 3deKT ENCTBUSA CMNOsi BOAHOW CMas3ku, Ha KOTOPOM JEXUT 3HaYMTENbHAs
TonLa cHera.

B koHue mapTa v anpene 1944 r. Ham yganocb HabnogaTb ABa Cnydas cxoA4a MOKPbIX NTaBWH MO NOBEPXHOCTU
BOJOHOCHOIO ropu3oHTa.

MepBbI cny4ar coBnan ¢ AOXAEM, BO BpEMsi KOTOPOro CXOAMUIMU He3HauuTenbHbIE NaBUHbI, 3axBaTbiBaBLUME
CNOW MOKPOro cHera, MOLLUHOCTbIO B 15 CM, nexaBLlero Ha nnoTHOW HACTOBOW KOpPKe, MO KOTOpOW ABuUranach
noxgesas Boga. Criegylowime 3a 3TUM COMHEYHbIE OHU U A0XAb Pa3pyLUMin 0OHaXMBLLYIOCS KOPKY, U Tarnble BOAbI
NPOHUKM B Gonee rnyboKo nexasLUMin crnegyroLwmn (UpHOBbLIA FOPM3OHT (MOLHOCTL 40 CM), CO34aB HaChILLEHHYHO
BOAOMW NOACTUNAIOLLYI0O NMOBEPXHOCTb, MO KOTOPOMW CKAaTUIMCh NaBWHbI, gocturiume obbemos oT 500 000 go 1 000
000 m°.

B BeceHHee Bpemsi 0COH6EHHO GOrbLUY0 ONACHOCTb CO34aeT MOCTYMNSIEHNE BOAbI C HArpeTbIX CKITOHOB B CHET,
nexawmm HXKe no CKIOoHY.

Tanas Boga OBWXKETCHA B CHEry NOCTENEHHO U MPOHUKAET Ha MOBEPXHOCTb MOACTUNAOLWIMX CKan, co3aaBas
TEM CaMbIM BOOHYIO CMa3Ky.



Puc. 42. KapHus Ha epebHe xpebma (¢pomo [l. Saxaposa).

Puc. 43. MowHnbIl kapHU3 Ha Kpato rnnamo (Mmapm 1947) (gpomo asmopa).




B cnyyae, ecnu K KOPEHHOMY CKITOHY MPUCIOHEHa MOLLHAas OCbiNb UMW AentoBuanbHbI Wnend, To sBoaa
MOMHOCTBID B HEM (UMbLTPYETCS M yMeEHbLUAeT npomaynBaHue cHera. Ecnn xe Boga HauymHaeT ABuratbCcs Mo
H6apaHbm nbam, To Torga BO3HUKAET NPOMAaYMBaHUE HIKHEN YaCTW CHEra, Bbi3biBaloLLEee COCKanb3blBaHNE NTaBUHbI.

Korga konmvyecTtBo BoAbl CUIIBHO BO3pacTaeT, TO OHa MOXET MOMHOCTbI0 HACBITUTb TOMLY CHera v HauyHeT
cTekaTb MO MOBEPXHOCTM KOPEHHbIX nopon. Takow cry4van onvcaH AHMCMMOBLIM B cTaTtbe « CHeEXHbie obearsibl Ha
HegbenuHosol eemkey:

«7 masi 1934 2. okorio 1 4aca Ha xenesHOOOPOXHYH 8bleMKY, Ha 28-m kM HegheruHosol eemku, obpywurncs
cHeezoeoll obsan (nasuHa). Obsasiom cHeceHbl: 120 M Xene3HoOOoPOXHO20 rymu C penbcamu U wnanamu,
JKenesHbIl cemagop u mpu menezpaghHbix cmorsnba, npou3owesl makxe y20oH pesnibcog Ha npomsikeHuu 120 m o
obe cmopoHbI eblieMKu... 2 000 Kybomempoes cHeza, cMeuwaHHOo20 ¢ 8000l U KaMHSAMU, 3achinarnu 8bleMKY CIIoeM
ebicomoli 00 6 M... B 400 - 500 m om eepuwiuHbl 20pbl ornepeKk foXbuHbl cHee Kak 6yOmo obpesasio HOXOM, U
obpasosanacb Yembipexmemposasi OmeecHasi CHeXHasi cmeHa, U3-rnod Komopoul cmpemMumeribHO 8bimeKarsl 20p-
HbIl pydel. Becb cHee, nexaswul 8 pycrie HUXe amoeao cpesa (m. e. Ha npomsixkeHuu 500—600 M), ebiHeCeH U3
nox6urbi» (1935, cmp. 40).

Puc. 43, a. Pa3spyweHue nogepxHocmu CHEXHO20 KapHU3a CcusibHbIM 8empoM (gpomo aemopa).

MosiBneHuto Takoro 60MbLIOro KONM4ecTBa BOAbl CnocobCcTBOBana Tennas noroga (Temnepartypa Bo3gyxa C
29 anpens 6bina ot 6 go 10°, a 6 Maa makcumym Temnepatypbl gocturan 18,4°). MNMepBoro mas npowen goXap,
KOTOpbI Bbi3Ban OypHOe TasiHME CHEXHOro MOKPOBa, YMEHbLUMBLUErocs 3a Hegento Ha 60 cm. Kpome Toro, 6 mas
Hayancs AOBOJMIbHO CUIbHbIM (OEH, NPUBEALLMN K eLle BonbLueMy TasiHUIO CHera.

CxoOcTBO NaBMH C OMOM3HAMW BO3HMKAET TOrga, Korga cHer obunbHO yBraXKHSETCs, U B HEM obBpasytoTcs
BOAOHOCHbIE TOPM30OHTLI, HO MEeXQy OMON3HAMW rOPHOM NOpoAdbl U NlaBMHaMU cyLlecTByeT 6onblioe pasnuyve, Tak
KaK TONbKO B CHEre NpomMcxoamMT ONMCaHHbIN Bbille npouecc MeTamopdo3sbl, NPUBOASALLMNIA K 06pa3oBaHUio 0COBEHHO
HEMNPOYHOro ropn3oHTa rMyBUHHOIO MHES, BbI3blBAKOLLEro CHEXHbIN 06Ban. B Tonwe cHera yepes oanH-gBa Mecsdua
NOBEPXHOCTb CKOMBbXEHUS MOXET BO3HMKHYTb 3a CYeT cybnumauuoHHoOro npouecca. B atom wm 3akniodaertca
OrPOMHOE pasznuyne Mexay Onon3HAMU FOPHOM NOPOALI 1 NaBUHAMM.

Mpun o4eHb BOMbLIOM HaCbILLEHNM BOAOW CHEra BO3HMKAIOT JTAaBMHbI, HANOMMWHaoLWME CeNneBble NOTOKM.



XAPAKTEPUCTUKA NNTABUH U 3ALLUUTA OT HUX

MnaBa wecTasn.

XAPAKTEPUCTUKA JJIEMEHTOB ABUWXEHWUA NABUH

CKOPOCTb ABUXEHUA NNABUH

MapeHne naBuH ObiBaeT cTonb HeOoXnaaHHbIM, 4TO onpeaeneHne CKOpOCTeIZ OBUVXEeHNA NX MPOn3BECTU NOYTU
He yaaBalocCb.

«Llinpexep 6 1912 e, dan epybyro yughpy ckopocmu nadeHusi naguH - om 35 0o 75 munb 6 yac (om 16 0o 34
m/cek.) Ons cHeea, nadarouje2o no cKioHy 8 40-50° dnss ecex munos obeasnos. MyxeH u bepHapd danu yugpy 17
munb 8 vac (7,5 m/cek.) 0nsi o68asnio8 MOKpO20 cHeeaa, nadarouux co CKIoHos 8 45°. Myxeu ccoinaemcs Ha Koaya,
Oarowjezo yugpy 8 217 munb 8 yac (97 m/cek.) Onsa 6onbwol [nepHUWCKoU fasuHbl MOPOWKOObpasHo20 CHeaa,
cowedweli 8 1870 2. co CKIOHa €O cpedHUM YKITOHOM 8 44°, u Ha moeo xe asmopa 8 OmHoweHuUU 60osbWo2o
Ameribcko2o obearna, ynaswezo 8 1895 . u cbpocusweeo n1ed co ckroHa 8 44° co ckopocmbto 120 murib 8 yac (5-4
m/cek.)» (3enuamaH, 1936, cmp. 363-365).

3enurmaH ykasblBaeT, YTO UM onpefesieHa CKOpOoCTb obGBana u3 ¢pMpHOBOro CHera v fbga, coweflero ¢
00pbIBUCTOrO ceBepHOro ckioHa ropbl KOHrdpay co ckopocTtbio 6onee Yem 110 munb B Yac (49,5 m/cek.) (cTp. 365).

OObI4YHO HamMbonbLUNe CKOPOCTUN HabMaATCS Y NaBUH N3 CyXOro NOPOLLKOOOPa3HOro cHera n HaMMeHbLUKE -
n3 BnaxHoro cHera. ObBanbl ¢ M30bLITKOM BOAblI ABUXYTCS C FPOMagHOM CKOPOCTbHO, HarnoMMHalLEeNn CKOPOCTb
ceneBbIX NOTOKOB.

Mo Hawmm HabnodeHWsIM, CKOpPOCTb ABWMXKEHUSI NaBWH KonebrneTcss B o4YeHb Oonblumx npegenax. Tak,
Hanpumep, cyxas naBMHa Ha npaBoM Gepery yuienbs pekn AmaHay3 NoCTeneHHO HapalymMBana OrpoMHbIA KOHYC B
TeYeHue OBYX CYTOK U ee ABWXKEHME HAaNOMUHAN0 MeaJIEHHbIN MOTOK XXUOKOCTM CO CKOPOCTLIO 2 KM B 4ac.

Mokpas nasuHa 4 anpensa 1944 r. geuranacb No4oOHO MOAXOAALLEMY K XKEeNe3HOOOPOXKHOW CTaHuuMM noesny
CO ckopocTbio 3-4 kM B yac. B 3TOT geHb nagano MHOrO MOKPbIX FlaBWMH, OT KOTOPbIX HaM yAaBanocb BOBPEMSI
YCKOMb3HYTb U YKpbIBaTbCsl B Ge30nacHbIX MecTax, Tak Kak MX CKOPOCTb Ha AHE OONWHbI He MpeBbiwarna 4-5 kv B
yac.

B oHM e ¢ Mopo3amu v Npu nageHnn naByH C OYEHb KPYThIX CKITOHOB CKOPOCTb B TPEX Cryyasx gocrurana
80 km/yac.

OpaHa 13 naBuH ABUranach ¢ Takom 60MbLUON CKOPOCTLI0, YTO OYEBMALAM €€ CKOPOCTL Kasanacb MrHOBEHHOMN.

Puc. 44. CabnesudHbie cmeoribl bepe3 (gpomo asmopa).



Kpome 3Tux 6onbLlUMX CKOPOCTEN, CHEr Takke MUCNbITbiBaeT MeASIeHHOe Cnof3aHne no CKIOoHY. TO 0COBEHHO
3aMETHO Ha KPYTbIX CKIIOHAX HXHOW aKkcrnosuuun. PesynbTatom MeaneHHOro CTeHaHus cHera crnyxuT cabnesngHoe
NCKPUBIEHNE CTBOJIOB AEPEBLEB (pUC. 44), a Takke paspyLLeHne N3ropoaer N HEBOMNbLUMX FErkUX COOPYXEHWIA.

Heobxoaumo Takke ykasaTb, YTO, KPOME BbILLENPMBEAEHHbIX AaHHBIX NO CKOPOCTU ABWMKEHWS, COOPaHHbIX Ha
OCHOBaHUWM HabniogeHni B MOMEHT NafeHusi, BO3MOXHO BblYMCAEHWE CKOPOCTW W AanbHOCTM BbiOpoca naswH,
NpUMeHsAss MaTemaTtudeckyto dopmyny. Hanpumep, npu nomowm opmynbl, npeanoxeHHon pabotHukamm THUC
(Modpd Al. n Otren @, 1939, ctp. 303), MOXHO onpeaensTb, NONb3ysacb MeTodoMm nogbopa, - CKOpOCTb, a
cnegoBaTternbHO, U cuny yaapa, BOCNPUHUMAaeEMyo COOpYXeHneM B Niobor Touke CKIoHa.

Onpepenexne AanbHOCTY BbIOPOCOB OTAEMbHbLIX STAaBUH OCOOEHHO BaXHO MPU COCTaBIEHMWU KapT MPOrHo3a
NaBMHHON OMAaCHOCTM, TaK Kak, MOMb3ysACb 3TOW POPMYIION, MOXHO NPeABapUTESIbHO BbIYUCNINTL NPUBNN3UTENbHOE
paccTtosHue Bblibpoca NaBWH W 3apaHee OKOHTYPWUTb MecTa, rae criegyeT nocTaBUTb AeTallbHble NMOMCKU CrnenoB
NaBVMHHON AeATENbHOCTW.

YkasaHHasi popmyna onybnukoBana .H.YunpsuHckum («3emneBegenme, 1. Il (XLII), 1948, ctp. 230).

. a a— kv, x - Ty
S'_2’3ff-§1ga—kv— ko

roe S - AnuHa yvactka nyTu naBvHbl PaBHOMEPHOIO YKITOHa;

a=gcosa (tg a - 0,30),

YCKOpeHne paBHOMEPHO YCKOPEHHOro nnn samenneHHoro ABMxeHnd, 3aBucALllee OT KPYTU3HbI CKIMOHa (pI/IC. 45),
Vo — CKOPOCTb B Ha4arne yyacTtka S,

V - CKOpPOCTb B KOHLIE y4acTka S,

K - k03(pULMEHT CONPOTUBINEHUS O MOACTUMAOLLYIO NMOBEPXHOCTb, BENMNYMHA KOTOPOro 3aBUCUT OT MacChl NaBuWHbI
(puc. 46). MowHble naBUHbI OBWXKYTCA ObicTpee M NpoxodsT Gonbwuii NyTb, YeM naBuHbl, obnagatoline
He3HauuTernbHOM Maccol. Macca e KaxOoW naBWHbl 3aBUCMT (MPU MPOYMX paBHbIX YCMOBMSIX) OT nroLiaau

naBuHocbopa. NMoaTomy npu Bbibope BenuumHbl K ans XmbuH BbiBEAEHA CrieayoLlasi 3aBMCMMOCTb KoadpdmumeHTa
K oT nnowaamn cHerocbopHoro 6accenHa (puc. 46 n Tabn. 14).

Ona K Take gaetca rpadvk K - yHKUMSA nnowanm CHeXxHoro baccenHa.

Ta6bnuua 14.
Mnowagb cHerocbopHoro
DaccenHa (I'a)p SHaueHue K
Ho 2 0,10
2-10 0,10 — 0,05
10-25 0,05 - 0,03
25-50 0,03 - 0,015
Cebliwwe 50 MeHsbLue 0,015

Ona onpegeneHns ganbHOCTU BbIBpOca NaBuHbBI HEOBXOAMMO 3HaTb nnowaab cHerocbopHoro BaccerHa u
COCTaBUTb TOYHbIA NPOAONbHLIA Npochunb naBMHocbopa M KaHana CToka naBuHbl. 3atem Becb NyTb obBana
pa3buBaeTcs Ha y4yacTKM C OAMHAKOBbIM YKMOHOM. [Insi mepBoOro yyacrtka, 3Has AnNvHY ero S, onpeaenstoT Mo
dopmyne (1) ctp. 82 meTogom nogbopa CKOpPoCTU V B KOHLLE y4acTka (HavanbHas ckopocTb V o = 0).

[ns cnepyowero yyactka COCTaBnsAoLLLaa 3TON CKOPOCTU, napansnenbHas ero CKroHy, 6yaeT HavanbHow, a
KOHEYHYI0 CKOPOCTb ONATb onpeaenstoT metogom nogbopa no copmyne (1) u 1. 4.
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Puc. 46. Kpusas 3asucumocmu KoaghgpuyueHma «K» om nowjadu cHeaocbopHo20 baccelHa.
(Ony6rnukoeaHa .H. YupsuHckum 1948, cmp. 231).



MpuBOoAMM NpMMep pacdeTa CKOPOCTM 1 AarnbHOCTU Bblopoca Ans naBuHbl Ne 20,. uTor 3Toro pacyeta Hamu cBeaeH
B Tabn. 15. Nnowaab cHerocbopHoro daccenHa 30 ra, K = 0,022 m/cek.

Tabnuua 15.
Ne YyactkoB | [nuHa y4yacTkoB | Yrosn HaknoHa a (MlceKZ) CkopocTtb B
S (m) (ao) KOHLIe y4acTKOB
(Mlcexz)
I 290 22 0,95 19,55
Il 770 30 2,37 64,40
1 225 28 2,00 66,45
[\ 315 19 0,40 61,50
\% 190 33 2,90 65,70
VI 105 6 -1,90 59,50
VII 510 0 -2,95 0,00

Ha nocnegHem yyactke, anuHowo B 510 M, naBuMHa octaHoBUTCA na 465 M, T. e. He gonget Ha 45 m go
NoAdoLLBbI MPOTUBOMOMOXHOIO CKITOHA AOJUHBI.
B 3akntoveHune ctpoum rpauk M3aMeHeHNsa CKOPOCTU ABUXKEHUSA NaBWHbI MO CKIOHY (puc. 47).
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Puc. 47. OnpedeneHue danbHocmu 8blbpoca nasuHel Ne 20.



YOAPHAA CUTA NABUH

poMagHble paspylleHusi, Bbi3biBAaeMble NlaBMHaMM, roBOpAT 06 o4yeHb GOMbLION BENUYMHE yaapa CHera B
npenarcTene. [Jo HacToAWeEro BPEMEHW B WMHOCTPAHHOW nuTepaType He NPUBOAATCH BEMNWYUHbI 3aMepPEeHHbIX
yOapoB, TaK Kak 3a rpaHuuen He Bbino CKOHCTPyMpoBaHO Npubopos ANnd 3amepa cunbl yaapa nasuH. B CoseTckom
Cotoze pabotHukamu TTNC atn npnbopbl ObINM CKOHCTPYUPOBaHLI U ycTaHoBMeHbl B KOxHon Ocetun n B XubnHax.
3umoit 1939/40 r. B XbuHax Gbina nonyyeHa nepeas 3anuch yaapa. O6san o6bemom 25 000 m® 16 despans 1940
r. yaapun B npubop c¢ curoit 11,8 T/M*> . BTopol criyyait 3amepa fJan BennuuHy yaapa 60 T/M°. AHanns nepsoit
3anncu ygapa, 3admkcmpoBaHHoro npubopamu, nossonun A.l. Toddy, I.d. OtTreHy u B.I. MNy3aHoBy caenatb
cneaytowue BbiBoabl (1941, cTp. 353):

1. TMepBble ckayku KPUBOW 3aMMCU COOTBETCTBYIOT yaapam B NpMGOpP OTAENbHbIX CHEXHbIX KOMbEB.

2. B MOMeHT yaapa NaBUHHOTO CHera [aBfieHWe B TeyeHue [oreil CeKyHabl (T. €. MTHOBEHHO) OOCTUITIO
MaKCMMarbHOro 3Ha4YeHus.

3. Hanee B TeuyeHWe 8 ceKyHO [aBMNeHWe OCTABarioCb HEU3MEHHbIM, 3aTeM OHO HauMHano nagartb,
CpaBHUTENbHO MeaSIeHHO, HO OTHOLLIEHMIO K BO3pacTaHUio yaapa.

I'IonyquHaﬂ 3anncb l-Ipe3BbI'~-I2':ll7IHO BaXXHa AnA pa3pa60TKM TEeopumn pacyeTa NpoTUBOJTAaBUHHbIX coopy>|<eH|/1|?1.
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Puc. 48. Cxema ripubopa 0nsi 3amepa cursibl ydapa CHEXHbIX 068a/108 U USMEHEHUSI €€ 80 8PEMEHLU.

OnucaHue npubopa O0nsa 3amMepa cunbl ydapa /1a6uUH U U3BMEHEHUSs
ee nNo epemeHU (koHCTpykuus KoctuHa m MNonbumana) (puc. 48). Cxema npmnbopa, onybnmkoBaHa focdom
A.l'. 1 OtTeHom .®., 1941. Kopnyc npubopa, CBapeHHbIV M3 KOTENbHOrO Xenesa, YCTaHaBMMBAKT HA MOLLHbIX
cTanbHbIX Oankax ABYTaBPOBOIO CEYEHMS Ha CKIOHe, Mo KOTOpPOMY Mpefnoniaraetcsa NpoXOXAeHWe nasBuvHbl. [Mpu
3TOM Yron yCTaHOBKM noabvipaetcs Tak, 4Tobbl Mnowlagka, BOCMpuHMMarowas ygap, 6Obina nepneHaukynsipHa
HanpaBeHWIo yaapa naBuHbl (puc. 49).

CkBO3b KOpPMyC MPOXOAAT YeTblpe Hanpasenslowue MoWagki, K KOHUaM KOTOPbIX MPMBApeH MaCCUBHbIN
NUTON YeTbIpexyronbHuK. K aTOMy 4eTblpexyronbHuUKy, B CBOKO OYepedb, MPUBapMBAOT UMM KPEMAT Ha 3akrnernkax
nnowaaky, HenocpeacTBEHHO BochpuvHUMmarowy yaap. K UeHTpy nnowagky npvBapeH LUMNuHAOP C
KonbLieobpasHbiM GypTOM, ONMpaoLLMMCS Ha MPY>XUHY TMNa NpPYyXuH 6ydepoB BonbLUerpy3HbIX Kene3HO40POXHbIX
BaroHoB. BHyTpWM NpyXuHbl NPOXOAST UMIMHOPUYECKME Hanpaensowmne, NpensatcTBylowme M3rnby npyxuHbl B
nonepeyHoM HanpasneHun. OgHa U3 HanpaBnsALLMX NNOLWAaA0K coeanHEHa C PbiYaXXKOM CaMonuLLyLLero annapara.

OTOT annapaTt nomelaeTcs B ThIIbHOW YacTu npubopa M 3akpbiT NageXHbiM MEeTanfMyecknM KOXyXOoM,
npvBEpPHYyTbIM OonTamm K kopnycy npubopa. AnnapaT COCTOMT M3 CUCTEMbl PbIMAroB, COEAMHEHHbLIX C
HanpaBnswLWen nrowagku, n bapabaHa C 3aKOMYEHHOW MOBEPXHOCTbIO, BpaLLAEMOro 4acoBbiM MEXaHW3MOM.
MexaHn3am BKNoYaeTCs aBTOMaTUYECKMM 3MEKTPOBKOYaTENeM, KOHTakTbl KOTOPOro BbIHECEHBI Brnepes npubopa ¢
TeM, 4TOObl K MOMEHTY yaapa NaBuHbl B Niowaaky 6apabaH yxe Bpaliancs.



Puc. 49. lNpubop, nocmasrneHHbIlU Ha Nymu flaguHbl ¢ pac4yemom Ha noboeol ydap (thomo aemopa).

QHEPIusa YOAPA JIABUH

[Mpu conocTtaBneHMn Ha NaBUHHbIX KapTax M Npounsax paspyLnTEnbHOW CUSbl CHEXHbIX 0O6BanoB Henb3s
OrpaHNyYMBaTbCA CpaBHEHMEM MULb MX OOBEMOB U MacCbl KOHYCOB BblHOCA. [1Ba COBEpLUEHHO OAMHAKOBLIX (MO
obbemy 1 macce) KoHyca BbIHOCA MOTYT BO3HUKHYTb Y NTABMH Pa3fM4yHON paspyLUuMTeNbHON CUMbl.

OTaenbHble KOHYCbl BBIHOCA MOTYT JOCTUraTh TMraHTCKMX pa3MepoB, HO HaKannnBaTbCs NOCTENEHHO
(pnc. 50). CoBepLUEHHO UCKMIOYUTENBHOW MOLLHOCTU MaBWHHbIE KOHYCbl yaanocb onpegenntb B 3umy 1945/46 r.
nyTem AeTanbHbIX TaxeomeTpuyeckux cbemok. C oceHu Obina npousBedeHa CbeMka AHa AONWHbI. [MoBTopHas
CbeMKa NMOBEPXHOCTM CHera C NPUBA3KOM K OOLIMM penepam npov3Boaunacb nocrne Toro, Kak NnaBuHbl 3aBanunu
aonvHy. OnpegeneHbl rpoMagHble 06beMbl OTAENbHbIX KOHYcoB naBuH (8o 2 410 000 M3) npyv MOLLHOCTU 55 M 1
nnoTtHocTtn 0,69. Yka3aHui Ha Takne 06beMbl U MOLLHOCTA HaMm He NPUXOAMUIIOCh BCTPeYaTb HN B PYCCKOM, HU B MHO-
CTpaHHOM NuTepaType.

OHeprus yaapa cHexxHoro obsarna 3aBuUCUT OT CrieytoLmx nokasaTenen:

- yana HaK/ioHa CKJI0Ha,
- 8bIcOMbI NadeHUs 11a8uHbI,
- Macchl nadeHus n1asuHbl (0bbema U nIomHoOCMuU cHeaa).

Yauwle Bcero mMbl MMeeM [eNno ¢ pe3ynbTatoM NafeHus NaBuHbl, T. €. KOHycamMu BblHOCA. [0Ba 0OMHAKOBbIX
KOHyCca MOryT OaXe Mpu MNpoYMX PaBHbIX YCMOBWUSIX (HAKMOH CKIOHA, BbiCOTa MageHus) obnagatb pasnvyHOn
3Hepruen ygapa, Tak Kak B O4HOM crydae BeCcb 00beM CHera, co3aBLUWIA KOHYC, €AMHOBPEMEHHO CKaTbIBAaeTCH Mo
CKIMOHY, @ B OPYyrom cryyae pasrpy3ka CKMoHa MPOUCXOAMT MO 4YacTAM U [aHHbIN 0ObeM KOHyca B CBSI3U C
ocobeHHocTaAMM  Mmopdonormm  naBnHocbopa OyaeT HapawmBaTbCA MOCTEMNEHHO, OTAENbHbIMU  HeGoNbNMHN
nopumamu. O4veHb 4YacTo odHa M Ta Xe Macca najaeT C Pas3nMYHOM BbICOThI, YTO ODYCNOBNMBAET pPasfnUYHYO
3HEepru yaapa.

Tak kak Mbl 3a4aemMcsl Liefbio BbIYUCIUTL SHEPTUIO N1 COCTaBMEHNst KapT NaBUHHOM ONacHOCTU N CpaBHEHMS
OTAENbHbIX NaBWH, TO BbIYUCIEHME 3HEPrUM yaapa BedemM He Ha OAWH KBadpaTHblA MeTp, a OfnpedernsieM BCHo
3Hepruo yaapa.



Pasbepem crieaytoLime BO3MOXHbBIE Cryyau:

1. JlaBuHa nagaeT no CKMOHYy, U BCA Macca cHera
ckaTblBAaeTCA OAHOBPEMEHHO;

2. JlaBuHa nagaeT no CknoHy. BmectumocTb
cHerocbopHoro 6acceiliHa Takas e, Kak U B MepBOM
crniyyae, HO pasrpyska cHerocbopa MpouCXOguT yepes
3HaAYMTENbHbIE MPOMEXYTKM BpeEMeHM HebonblmMMu
nopLmsMu.

4. JlaBMHa UMeeT Maccy, paBHy NaBUHE NEPBOro
cnyyasi, Ho NagaeT OHa C ApYrov BbICOTbI.

5. JlaBMHa umeeT maccy, paBHyo naBuUHE NepBOro
cry4asi, Ho UcnbITbiBaeT cBo6oAHOE NafeHue.

6. CBoboaHoe nageHuve naBuHbI. N3
cHerocbopHoro GaccelHa, paBHOIO BMECTUTENbHOCTU
nepBoro crnyyas, nagaeT HECKOSbKO NaByH.

7. CBobogHoe nageHwe naBuHbl. OOBbLeM Takoi
Xe, YTO M B NEpBOM cCrlydyae, HO BbicOTa nNaaeHusi
apyrasi.

MocMoTpyM,  KakoBa  OTHOCUTENMbHAasi  PoSib
pasnnyHbiX OaKTOPOB, BRUSIIOWMX Ha pa3BUBaeMyto
NaBUHON KUHETUYECKYH 3HEPTMIO W, CriefoBaTeNbHO, Ha
BO3MOXHYIO paspyLUUTENbHYIO CUIly.

Puc. 50. Peka, 3anpyxeHHasi KOHyCOM MOKPOU f1a8uHbI
(dbomo asemopa).

3a ucxofHbI criyyar BO3bMEM NaBUHY, XapakTepu3yeMyto CreayLMMIU BENMYNHAMMU:

O6bem naBuHbl — V = 1 000 000 m*
CpepHss rnybuHa cHera—h =25 m
YaenbHbin BeC - ¥ = 250 Kkr/m®
KoabduumeHT Tpenmus — f = 0,49
Bbicota nageHna — H = 1000 m
KpyTuaHa cknoHa - @ = 30°

Onpe,qenﬂeM BEMMYMHbI, HeobXxooumble 4N pac4yeTa CKOpPOCTHU:

ST 1000 90600 m.

Mnowaab naBuHbI:

1 00 000

v
h 2,5
Ortctoga no rpaduky (puc. 46) K= 0,021. Mo cdopmyne:

= = 400000 M* = 40 ra.

a=9,8+0,865 (0,577 - 0,49) = 0,737.

MoactaBnas aTn BenuumHbl B hopmyny (1), nonyyaem:

0,737 g 0,737 v

§=23 518 5737 20,0210~ 6,031 -



Mo atomy ypasHeHuto cTpoum rpadmk V = f(S) n Haxoaum ana S =2 000 m, V1 = 30,6 m/cex.
KnHeTnyeckasn aHeprusa naBuHbI B KOHLE NYTU:

mv} _vyol _ 108.250-30,62
W= =gy = g = 119310 xr/m.

Tenepb paccMoTpum cn;/qaﬁ, Korga Ta XXe macca CHera npv npo4vmx paBHbIX YCIOBUSIX CMycKaeTcs B ABa npvema
nasuHamm no 500 000 m"”.

PacuyeT, npon3BedeHHbIN TEM e CnocoboM, AaeT KOHEYHYH CKOPOCTb Vo = 19,9 M/CeK. 1 SHEpPruo KaXaon naBuHbI
Wy =253 « 10’ kr/m ,

Takvm o6Gpasom, Cryck TOW e MacCbl CHera B [Ba MpvMeMa COKpallaeT CYyMMapHYH KUHETUYECKYH 3HEepruo
nageHvs B

w, _ 1193.107

3w, = 3a53.107 — 2r0% pasa.

OTO BNOMHE eCTECTBEHHO NPV YMEHbLUEHWN MaBWHbI, TaK Kak KMHEeTUYeckas aHeprus ybbiBaeT nponopLmoHanbHO
Kyby NnuHenHbIX pa3mepoB, a noboBoe CONPOTUBMEHUE - MPONOPUMOHaNbHO KBaapaTy, MO3TOMY, YeM MeHblue
naBuHa, Tem 60MbLUYIO PONb UFPAET CONPOTUBIEHNE, NEPEBOASA YaCTb KUHETUYECKON SHEPTMN B TEMMOBYIO.
lMocmMoTpuM, Kak BnusieT M3MeHeHWe BbICOTbl nageHud. Ecnv npeacrtasutb cebe naBuHY WMCXOQHOro cnydas,
nagatowen ¢ BbicoTbl B 4 pa3a MeHbllen (H = 250 M), TO okaxeTcs, YTO KOHeYHas ckopocTb ee V3 = 20,6 M/cek,
3Heprus

W3 =542 « 10" kr/m.

OTHoweHNe
w,  1193.107
wy  542.107 = 2,20.

CpaBHUTENBHO HEBOMbLIOE YMEHbLUEHVE 3HEPTUM OOBACHAETCS ONATb-TakM COMPOTMBIIEHMEM BO34yxa, KOTOpOe
BO3pacTaeT C yBENMYEHNEM CKOPOCTU W, CrefoBaTENbHO, BbICOThI NadeHus naBuH. Takum obpa3oM, Bo3pacTaHue
COMPOTMBEHMS YaCTUYHO MornoLwaeT achdeKT yBENMYEHNS BbICOTHI.

Ocobbin criyyan npeacraenseT nageHne nasviHbl ¢ OTBECHoro obpeisa. MNpy 3Tom nNyTb NasuHel S = H, @ = Q.
Ecnu 66l nageHve npoucxoguno B 6€3B034yLLIHOM MPOCTPaHCTBE, 3HEPrUsl yaapa Obina Obl paBHa NpouM3BEOEHMIO
MaccCbl Ha BbICOTY NageHusi

2
n—‘é——__pH.

OpnHako conpoTUBIIEHNE BO3yXa U 3[1eCb NPUBOAMT K COBEPLUEHHO UHLIM 3aKOHOMEPHOCTSIM.
PaccmoTpum crnyvaii, aHanormyHblii icxogHomy, Ho npu d = 90°.

PacueT no dopmyne csobogHo nagatowero tena gaet ans H = 1000 m, V4 = 140 m/cek. n W4 = 250 10°
Kr/mMm. A nNpu onpegeneHum CKopocTu no rpadurky, NOCTPOEHHOMY corfacHo dopmyrne, CKOpocTb nageHusa V4 = 109
M/CeK. 1 aHeprusa yaapa Wy =151 ¢ 10° kr/m.

OTctoga BMAHO, HACKOMbKO conpoTtuerieHne Bo3gyxa yMeHbLIaeT CKOPOCTb 1 nornowaeT SHepruo nagatoLuen
NNaBUHbI.

Cnep,yeT 3aMeTUTb, YTO Bbl4UCIIE€HHbIE BEJTMYNHBbI CKOPOCTU U 3HEeprnmn OEeNCTBUTENbHbI TONbKO AS151 OTBECHbLIX
MOKpPbIX nNaBuvH, NagatroLnx KOMMaKTHOW MaccOMW. nywe NaBuHbI, pacnblfAACb B BO3AyXe, eule B ropa3ao fonbLuen
cTeneHn N3AMeHAKT CBOoe ABMXEeHWUE noa BrinaHMemM ConpoTuBIiEHNUA.

BnvsiHme nameHeHnss maccbl Ha CKOPOCTb N 3HEPIN0 OTBECHO nagatowien fnaBuHbl B OCHOBHOM aHanorn4Ho
BJITMAHNIO MaCCbl Ha CKOPOCTb U 3HEPTUIO JiaBUHbI, CﬂyCKaIOU.J,EVICFI No HaKSTIOHHOM NOBEPXHOCTHU.



HesaBucMo OT Tuna faBuHbI U TonorpaduMyeckux YCroBW MoTeHUuMarnbHasi SHEpPrusi CKOMMUBLLMXCS Macc
cHera npv nageHUM nepexoauT B KUHETMYECKYH 3HEeprulo, kotopasi, B CBOK o4depedb, WCMbITbIBAET psAf
npeBpaLLeHuii, 3aTpaunBasiCb Ha:

lMpeodoneHue mpeHusi 0 nodcmunarwyro NO8EePXHOCMb,
lMpeodoneHue conpomuesneHusi 8030yxa,

lpeodoneHue eHympeHHe20 mpeHusi 8 Macce cHeaa>
Ydap o npenamcmausi.

PonpE

Mpy Bcex aTMX BUAAX pacxodoBaHWs SHEPrumM oHa npeBpallaeTcst B TEMSIOBYIO, MPUYEM MOBLILLIAETCS TeMnepaTtypa
cHera. [JanbHeNWnMn cTaTbsIMU pacxoaa SHepPrn SBMsITCS:

5. CoobuweHue KuHemu4eckol aHepauu yerekaeMbiM maccam (0epesbsiM, KaMeHHbIM arbibam u m. 1.),
6. YacmuuHas pekynepayusi momeHyuanbHOU 3Hepauu rnpu e3be2aHuu 1aguHbl Ha NPOMUBONOOXHbIU CKITOH.

CoOTHOLLEHNE MEXOY 3TUMM CTaTbAMM pacxoda 3aBUCUT B KaXXAOM KOHKPETHOM Cryvae OT Tonorpadmnyeckmx
YCrNOBWUA N CBOUCTB CHera. YTo kacaeTcs cunbl yaapa flaBUHbl, TO NOMUMO MaccChl M CKOPOCTM CaMOW NlaBWUHbI OHa
3aBUCKT OT NnoboBor nrowaaun n popmbl (CTeneHn o0TeEKAaeMOCTN) BCTPEUYEHHOTO NPENSITCTBUS.

BO3AYLWHBbIE BOJIHbI, BbI3BBAHHbIE JIABUHAMU

[VraHTCckMe, nogvac HEMOHATHblE Ha MEepBbI B3rMs4, paspylleHusl Bbi3blBa€T BO3AylWHAsA BOSHa,
BO3HMKaOLLAA Npu NageHun naesuH. Hanpumep, 16 despansa 1938 r. naBvHa, ynaswas B XmbUHax Co CpaBHUTENBHO
HeBONbLLOW OTHOCUTENbHO BbICOTbI M MMeBLIAs 06beM Bcero nuiib 50 000 m°, Bbi3aBana GOMbLUYIO BO3MYLLHYIO
BOJSTHY, M XOTS OHa Aaxe He JoLuna A0 NOCTPoeK, OAHAaKO BO34YLUHOW BOMHOW, BbI3BAHHOW NageHneM faBuvHbl, bbina
paspylweHa CcTonoBasi, Ky3Huua w namnosad. [loBpexaeHbl Obinnm Takke 34aHud  OGypo3anpaBovHOM U
komnpeccopHon. OBMOMKM paspyLLIEHHON CTONOBOW, MepeMellaHHble CO CHErom, ObifiM CUMbHO CNPEecCOBaHbI
yOapOM O 3aJHIOI0 CTEHKY BEHTUNATOPHOMN.

JlaBnHHOrO cHera Ha obrnoMkax 3gaHun 6bino odeHb Mano. OHWM BbINM NOKPLIThI MWL CHEXHOW Mblfblo. JTO
0OBACHANOCH TEM, YTO NaBUHHbBIN CHer ObiN 3adepXaH AeBATUMETPOBON AamMbOW, COCTOSBLLEN U3 OTBANoB ropHOM
nopogel.

Mpu noctponike B LBeriuapun JleTubeprckon xxenesHon goporu B MonneHwwTenHe BO3HUK nocenok. NocTpornka
goporu 6bina nopydeHa paHLy3CcKMM NpeanpuHMMaTensam, KoTopble Marno 3Hanu O faBMHaX 3TOro panoHa. beinu
NMOCTPOEHbI BonbLUME 30aHWSA: MAaCCUBHbIA OM NPOTMB TOHHENS, ABYX3TaXHbIN OTENb, NOYTa, AOM C KBapTUpaMu.

Wepenun ®., onucbiBas 3Ty kaTacTpody, ykasan Ha TO, YTO MOCTPOWKA >XENe3HOW AOPOru HacCTOSMbKO
nornowiana BHUMaHWE WHXEHEPOB, YTO OHW He MOrmnuM OBCTOATENbHO 3aHATbCA M3YyYEeHMEM FaBuvH M MeTo4amu
60pbObl C HUMK, HECMOTPS Ha TO, YTO XWUTENU J1eTYEeHCKON OOMMHBI MHOTOKpaTHO Npeaynpexganu nx o rpossiien
ONacHOCTMW.

B peHb Gonbwow kaTactpodbl B [onneHwTtenHe, 29 cdepana 1908 r., OKPYXHOW NECHUYun nucan wus
Linnnepa rmaBHoMy 3aBegyolliemy cknagamu O rposswmx obsanax. OH coBeToBan npu NEpPBOM Xe CHeronage
MOKMHYTb OTENb U UCKaTb yoexuLla Hke, B [onneHwTenHe. EMy xopolio 66110 M3BeCTHO, YTO NPW CyLLECTBYHOLLEM
HanpaBneHuy BeTpa Ha rpebHe ropbl A0MKHbI ObiNM 06pa3oBaThCA OnacHble CHEroBble kapHu3bl. Ho Bce e B aTOT
WMEHHO [OeHb HWKTO He Ayman 06 onacHOCTW, U MeHblle BCEero MoCTOsMbLbl OTENs, rge BeyepoM Lapurio
HenpuHyxaeHHoe Becenbe. 3a 10 MUHYT 0O KaTacTpodbl X03AMH oTens [aonnb BCMmaTpuBarncsa B ONacHble
NaBUHHbIE Nora U He 3aMeTun Huyero. CmMesack, NPoYUTanu OHWM NpedocTeperalLee NUCbLMO XuUTens JleTyeHckown
OONVHbI.

KaTtacTtpoda paspasunack B 19 yac. 30 MvH. YnaBLuas He 0co6eHHO GorbLuas NlaBUHA OCTaHOBMach B 4-5 m
OT OTensl, HO Bbi3BaHHas €l BO3AyllHAsh BONIHA COBepLIeHHO paspywwuna 3gadve. Kpbiwa oTtens 6bina
nepebpolleHa Ha MNPOTUBOMOSMOXHLIA CKIOH TOpbl, TsKenbld Ounnuapg Bbineten B peky JIoH3y. CTpalHbIm
JaBneHnem BO3gyxa BCe noan, cuaesluMe INULOM K rope, 3a UCKIYeHMeM oaHoro, Obinun 3agyweHbl. U3 30
NPUCYTCTBYIOLWMX 12 oka3anncb youTbeiMU. Y BCceX YOUTbIX BbInn LMPOKO OTKPLITLI POT U rnasa.

LegenuH ykasbiBaeT, 4TO oyeBMALbl BOOOLIE Aaxe COMHEBanuCb, YTO KatacTpoda Bbl3BaHa CHEXHbIM
obBanomMm; MHOrve Aymanu, 4YTO OTeNb paspylleH BMXPEBbIM CMepYeM; KTO-TO [Aaxe rOoBOpWi, 4TO Buaen
CUnbHenLy MonHuio. Ewe gonroe BpeMs nucanock B ra3eTHbIX OTHETaX, YTO flaBMHa CBeprach C JIeBOro CKNoHa,
B TO BpeMs, Kak B OEWUCTBUTENbHOCTU OHa ynana cnpasa ¢ Panbayma. TOrbKO No3gHenwas ToYHas nposepka
06CTOATENBCTB BCKPbIfa Bce NoApobHOCTY.

LegenuH coobLiaeT Takke O TOM, YTO MageHWe MbINeBbIX JTABMH NOYTU BCErda COMPOBOXAAETCH OrPOMHbBIMU
pa3spyLUEHMSIMU 1 MOYTU OTCYTCTBUEM CIe0B JTABMHHOMO CHEra Ha ocTtaTtkax pa3pyLUeHHbIX 30aHUNA.

Opyrve cnyyamn katacTpod roBOpSiT O TOM, YTO BO34yLLUHAs BOfHA BMECTE CO CHENOM MOXET NMPOHUKHYTb AaXe
BHYTPb MPOTUBOSIABMHHOW ranepewn; Hanpumep, LWybepT ykasbiBaeT Ha TO, YTO CUMNbHBbIM BO34YLUHbIM MOTOKOM,
KOTOpbIN BbIpBancs npw nageHun nasBuHbI C ceBepa B ranepero, Haxogmelinecs Tam paboyne 6binn 3acbinaHbl
CHEerom.



MpoHVKWNE B ranepel CHeXHble Macchbl OblM HACTOMbKO MOLUHBI, YTO, HECMOTPS Ha HEMEASeHHO HauvaTble
pacKorkKu, yaanoch CnacTh TONbKO 0OOHOMO YesioBeka, ocTanbHble Gblnn HalaeHbl MeEPTBLIMU.
ANINWKC, Ha3blBaBLUMIA BO3AYLLHYIO BOMHY «NaBUHHBIM BETPOMY, MULLET:

«MHo20a nasuHbl pacxodyom 6Ct0 C80K CUJSTy MO CKIIOHY, [0 KOMOPOMYy O8UXYmCs, U CMaHO8sImCcs
6e306udHbIMU, mo2da Kak Macca e030yxa, rnpusedeHHass umu 8 JdslXXeHue, MpPou3eodum OfnycmoweHUe Ha
3HavyumesibHoM rpocmpaHcmeey» (1924,6, cmp.547). «MoxHo Habmodambs uHoe0a, 4mo cHez npubum K
eepmukarnbHoOlU cmeHe ¢ makod cusol, Ymo roKpbieaem ee mosicmol KopkolU. [Jepesbsi @ necy eansmcs rnod
Harlopom eempa Ha paccmosiHuu 8 600 M om flaguHbl, U KapmuHa HaroMuHaem Jiec, UCKO8epKaHHbIU 80 epeMs
80liHbI apmunnepuel» (1924, 6, cmp. 548).

3enurmaH HasblBaeT BO34YLUHYH BOJIHY «J1TaBUHHbIM BUXPEM».

«...Omom eemep crnocobeH mnpousgecmu 3Ha4YuUmMesibHo bosbuwe MamepuarnbHbiX yObImKo8, 4YeM CHee.
lMpuxodumcs yacmo eudemb depesbsi, CrioMaHHbIe y C80UX sepxyuwek Hanodobue MOPKO8U, Ha 8bicome, Komopol
CHee Hukozda He Aocmuearn. JlaguHHbIU gemep Moxem rpPoxodumb 02pOMHbIe paccmosiHus. Cuna euxps rnodymu
HeeseposimHa. JlyHH onuckbieaem, kak y nemwa (LLeeliyapus) 6onbwol nposem Xefe3Ho2o Mocma 8ecoM 8
HEeCKOJIbKO MOHH 6bis1 00bpoweH keepxy Ha ebicomy okosio 150 ¢pymos» (1936, cmp. 365-366).

Ha BaxkHyl 4epTy pacnpocTpaHeHusi BO3gyLIHOM BOmMHbI ykasan W.K. 3eneHon. OH nucan, 4to obsan 22
aekabps 1936 r. ¢ ropbl AvikyanBeHTHopp (XnbuHbl) BCneacTBue ocobon KoHUrypaumm Kocoropa B HUXKHEN YacTu
pasgenuncsa Ha gBa pykaBa. BosgywHas ke BomHa «wupuHoto okono 50 M gBuranacb NPSIMONIMHENHO MO
OTHOLLEHMIO K TNaBHOMY TamnbBery uupka». 3eneHon Takke 3amedvaeT, 4To «..Ha KaHapgckoi TuxookeaHcKowm
XenesHou gopore HabnoganMcb paspyLlumTenbHble AENCTBUS BUXPS, CONMPOBOXAAIOLWEro NageHne naBuH; Npyu 3ToM,
ecnm Kkakoe-nnbo npensiTcTBMEe 3acTaBMsANO W3MEHUTb HamnpaBfieHVe OBWKEHWS MaBuWH, BUXPb MNPOAOIDKAI
ABuratbCs B nepBoHayanbHOM HanpasneHum» (1937, ctp. 151).

MmeeTca psa nonbITOK 06 bSACHUTL MPUYUHBI MOSIBNIEHNSI CTOMb Pa3pyLUMUTENbHbIX ABMEHUN.

Tak, 3gapckuii cpaBHMBAaeT NaBWMHY CO CHapsAoM, OBUralolmMMmcs: no Tpybe, npuyem Tpybon B OAHHOM
crny4ae CryXuT CMOKOWHbIA BO34yX BOKPYr naBuHbl. OH npegnonaraeT, YTo UMMHAP NepeMeLlaloLerocs Bosgyxa ¢
OMPOMHOIN CKOPOCTbIO AOCTUrAET JONMHbI, MPON3BOASA ONUCAHHbIE BbILLE Pa3pyLLEHNSI.

B 1934 r. poktop Kamnenn Ha ocHoBaHMM HabnaeHWA Haa NaBMHOW NopoLLkoobpasHoro cHera, okono 200 m
LUMPUHOW, ynaBlien ¢ nvka bacenbiHa, BbiCka3an TEOPMIO BO3HMKHOBEHMS BO34YLUHOW BOMHbI. JlaBuHa cowna no
BOTHYTOMY CKMOHY BbicoTo 300 M. 'pOMagHbIi CHEXHbIN BUXPb, COMPOBOXAAEMbIA LWYMOM, NOAOOHbLIM LUKBany,
noaHANCsa Bcreq 3a ynaBLUen NaBMHOW K, 0OOrHaB ee, JOCTUI NexaBlUeln Bnepean AonuvHbl. CunbHoe ABUXeHWe
BO34yxa ObINIO0 3aMEeTHO MO CHery, CHOCUMOMY C AepeBbeB, YacTb KOTOPbIX npurnbanace, a HekoTopble Obinn gaxe
CrNOMaHbI.

Kamnenn obbsicHAeT onncaHHoe sIBMEeHWe criegylowmm obpas3oM: nageHvne naBuHbl BbI3bIBAET paspexeHune
BO34yxa; CTONG BO3adyxa MpUXoauT B ABWXEHME U Ha4YMHaEeT 3arnofHSATb 3TO pa3pekeHHOoe MpOoCTPaHCTBO, U, eCriu
naBMHa MoOLLHasA, caMO TeYeHMe BO3[yxa Tak CWUMbHO, YTO OHO OBroOHsIeT faBWHY, B TO BpPeMs Kak MOCneaHss
3amMennisieT CBOW X0 BCMeACTBUE TPEHMS O CKITOH U BCTpevatoLwmuecs NpensTcTBus.

LiummepmaH, gupektop bBepHuHCKOW XenesHon [Joporn, CBA3bIBAET MNOSIBNEHWE BO3AYLIHOW BOSHbI C
nageHnem Nuilb NbineBuaHbIX nasuH. OH NuLeT:

«Camoe yxxacHoe delicmeue 8030yXx OKa3blgaem fpu flaguHax mak Ha3bleaemMo20 «OUKO20 CHeaa», Komopble
cocmosim u3 cHeaa 4pe3ebidaliHo masnol rniomHocmu. Koada onacHocme MUHyem, mo 0bbIi4HO yOuBsISIiomCs, Kakum
obpasom cmornb He3HadYumesibHasi mMacca CHe2a Moasia MpuYuUHUMb makol 02pOMHbIU 8ped. He cnedyem
3abbigamb, 00HaKo, Ymo nAomHocmb «OUKO20 cHeaax» Koriebnemcs & npedenax nuws om 0,01 do 0,02, - dpyeumu
crosamu, mosibko 1-2% CHeXHO20 MoKpo8a COCMOsIM U3 CHeaa, 8ce e ocmaribHoe - 8030yx. Koeda makas nasuHa
«OUKO20 CHea2a» ompbl8aemcs, MNoMoMy iU, Ymo Ha Hee yrars KyCok 06/10Masuie2ocsi CHEXHO20 2pebHs, npbizHyna
cepHa u m. 1., mo cHadasa obpasyemcsi 0c08 (CHEXHbIU Oron3eHs), Komopbil Hadguzaemcs Ha fexauwjul Huxe o
CKITOHY CHeXHbIU r1oKpos, dasum Ha Heeao U, cxas (cripeccosas) e2o eMecme ¢ co0epxasuiuMcs 8 HEM 8030YXOM,
yernekaem ee2o ¢ cobodl.

bbicmpee u 6bicmpee, ¢ 3aKOHOMEPHO go3pacmarouieli CKoOpoCmbio, JlaguHa rpPoHocumcsi, MoO06HO Kamky,
Had 3arofTHeHHOU 8030yXOM CHExXHoU 2ybkod. lNpu amom 3aknio4eHHbIlU 8 cHeze 8030yX, cxambil Mod 60b6WuUM
OGaesneHueM npoxodswel nasuHol, He umesl 8bixo0a Yepe3 mesio nocriedHel, ¢ cunol ebimarnkueaemcs eneped»
(1936, cmp. 285).

®nanr Takke cyMTaeT, YTO BO3AyLUHAA BofHa obpasyeTcs Mulb Npy naBuHax cyxoro cHera. OH obbsAcHAeT
3TO TeM, YTO CTPYSALMIACA PbIXIbIA, CYXOM CHEr BCTpeYaeT No Mepe TOro Kak yBenmMuMBaeTCsl CKOPOCTb MageHus
naBuWHbI, pacTylliee conpoTueneHne Bosayxa. [lpy 3TOM CHer pacnbifnseTcs W, B3BMBAasCb, obpasyeT CHEXHbIN
BUXPb.

OBblvHO cyxve naBuHbl 0BpylIMBalOTCA B (hopmMe CHexHblX 0BnakoB, nMpuyeMm MonepeyHoe ceyeHve ee
PPOHTaNbHOW MOBEPXHOCTU OLICTPO YyBENWYMBaETCA W FOHUT Bhnepeau cebs BO3gyLlHY MPobKy CKBO3b
OKPY>KaIOLLNA MOKOSALLMIACH BO3OYX, KOTOpbIA 0bpasyeT, Takum obpas3om, He4yTo Bpope TpyObl, BHYTpU KOTOPOW



OBMXEeTCA BO3ayLIHasA npo6Ka, KOTOpas D,eVICTByeT, BMeCTeE C Hanmparou.l,eﬂ c3agn naBMHOW, Kak CHapsaa, nepen
KOTOPbIM CXXUMaeTCA BO3OyX.

Takum o6pa3om, ece yKkazaHHbIe MeopPUU CE8sI3bI8alom 603HUKHOBEHUE 8030y WHbIX 80JIH C nadeHuem
nuws cyxux obeasnos, m. e. c cocmosiHuem obeasiugarouse20csi cHeaa.

B cBA3M ¢ 9TUM NonesHo NpuBecTy BblaepXkn n3 pabot Cioppens, HanncaHHbIX 3a4onro 40 onybnvkoBaHus
TEOpMM BO3AOYLWIHON BOMHbI W OTHOCALUMXCA K BO3HUKHOBEHMIO BO3AYLIHbIX BOMH NPW  OBWXEHUW cenewn
(rpsisekameHHbIX MOTOKOB).

«UHoU pa3, HakoHey, nomok nadaem, kak MosiHusi. [MpubrnuxeHue e2o cornposoxdaemcsi 2/1iyXuM peeom 8
enybuHe 20p U 8 Mo xe speMsi beweHbIM 8EMPOM, 8bIPbIBAIOWUMCS U3 yWesbs. 3ameM okasbieaemcs rnomokK &
8ude 800sHOU 20pbl, Kamawul neped coboul epomady 0briomMKkos ckarn. dma cmpawHas macca obpa3yem Kak b6bl
MoOG8UXHYK rMiIomuHy, obnadarowyro cmosib CunlbHbIM CMpPeMIeHUeM, 4mo erepedu ee 8UOHbI nodbpacbieaeMbie C
Mecma 02pOMHbIe KaMHU, rpexxoe Yyem 3agudssm camyro 800y.

YpaeaH, npedwecmayrowuli MOMmMoKy, corpoeoxdaemcsi uHoz2da ewe bosiee nopasumersibHbIMU S8/1€HUSIMU.
OH nodHumaem ¢ mecma KamMHuU ¢ 0651aKoM ribifiu, a UHo20a Ha Mo8epxXHOCMU Cyx020 JloXxa 3amedaem rpusodumMble
8 dsuxxeHue 0b6510MKU CcKasl, moJsikaeMble Kak bbl ceepxbecmecmeeHHoU cusol. B 1821 2. nornomHo bOCKOOOHEKO20
mocma bblrio cHaImMo ydapom eempa, 8bipeasuie20csi ¢ beweHCm8oM U3 20pXKu (pycna) nomoka. Bolsi npubbiniu
nocne u npowsnu mexoy ycmosimMu obesenasneHHo20 mocmay (1887, cmp. 49).

M3 ckasaHHOro fACHO, YTO He TOMbKO «BblAAaBNMBaHME» BO34yxa M3 MOPOLUKOOOpasHOro cHera cosgaer
BO3AYLLHYO BOSHY.
Bb.CraTtkoBCKkMI fanblie npuBoaAnUT crieaytollme cnosa Cioppens:

«B pasnuse 2opHbIx nomokos ecmb delicmeue, cX00HOe ¢ delicmeueM CHEXHbIX 3agarsos... 39mom heHOMEH
moxdecmeeHeH C 3aeasioM, pasHuua MOJIbKO 8 MOM, 4YmoO 8 repeoM criydae 8o0a HaxoOumcsi 8 XUOKOM
CoCMosiHUU, @ 80 8mMopoM - 8 8ude cHeza... Cmonb 800bl, OrycmuUBWULCS C 8bICOMbI Ha B0CIPUHUMAaOUWUU
baccelH, yariekaem ¢ coboli 0epoMHbIli 06beM 8030yxa, Ux pasdesisiguie20, U ommarikugaem eao 8 y3Kul 8bIx00 U3
bacceliHa... maKk 4mo OH 8bIxodum U3 Hez20 (r10e2a), kak Obl u3 mpybbl Mexa auzaHmckol Ky3Huuysl. Omcroda
HeydugumesibHO, 4YmO OH 8 COCMOSIHUU [POU38ECMU 8bILLEOMNUCaHHbIe (heHOMEHbI, KOMOpbIe SB/ISMCS
pesyrnbmamom 4peamepHoli ckopocmu» (cmp. 51-52).

B.CtatkoBckuin, onucbiBad Kasbekckuin 3aBan, npuBoauT psn dpakToB, yKasblBalOLWMX Ha BO3HWKHOBEHWE
BOMHbI MpU MageHUM CHEXHO-NeAsHoro cens. OTU pakTbl rOBOPAT O TOM, YTO BO3gyLIHas BOMHa BO3HMKaeET
BCneacTBMe o4eHb BOonbLION CKOPOCTU NafaeHns obeana:

«3a becrieyHOCMb €8O XUMesnu 3anaamuru XU3HblO, U KakK OHU, mak pasHO U CKOmM 8 pa3HbiX
HaripaeJsieHUsIX Hecsuck o 8030yxy, npedwecmeys 3aesasny. YpaeaH, conymcmeyowul 08uxeHuto 3asana 1832 a.,
cocmasrisiem siefieHue Hepedkoe 8 20pax, U OrucaHue e20 HUCKOMbKO HEe MpeysesiudeHo. OmuM xe ypazaHOoM
yacoeoli y briokzaysa, Haxoduswezocs 8 yuiesnibe Tepeka, bbi1 copeaH ¢, Mecma u ombpoweH Ha paccmosiHue 20
caxeHeli» (1887, cmp. 14).

MpuymHa nosiBNeHUs BO3QYLUHOW BOfHbI, CBSA3AHHOW C «3ax/ioMnblBaHWEM» BO34yxa, COBEPLUEHHO SICHA W3
onncaHusa nageHunss Kasbekckoro 3aBana. «3aBan, NpoxoAasi BTOpoe MATUBEPCTHOE MPOCTPaHCTBO, O4OXOAWUT OO0
OTBECHOW cKarnbl, HaxoAslencs B cemMy BepcTax OT AOpOoru, AenaetT C ONWCaHHON CKamnbl CKavoK U neTuT C
HEVMOBEPHOWN CTPEMUTENBbHOCTBLIO, HECMOTPS Ha MOBOPOTHI, 3a0€PXKMBAsACb HA HUX HA OOHO TONbKO MIHOBEHWE, U
yaapsieTcs B BeKoBble ckanbl ywenbs Japbansckoro» (1897, ctp. 67).

BosayliHas BOriHa MOXET BO3HWKHYTb M NPW NageHun MOKPOn nasuHbl. NHxXeHep-nognonkosHuk IM.H. Apues
coobLwumn Ham o Tom, 4YTo B 1944 r. npu nageHmMn mokporo obeana edpentop MNoxnagaes, HaxogusLwnicsa B 150 m ot
nyTn obBana, BO3AyLUHON BOMNHOW Obin nepebpolueH Ha npoBoaa TenerpadHON NMMHUM 1 OCTancst HeBpeauM.

Takum o6pa30M, 8036yLUHaﬂ 80JIHa 803HUKaem 8He 3aeucumMocmu om ceolicme o6pywueafou4eaocn
Mamepuarsia - OHa sieJisiemcsi pe3ysibmamomMm 6onbuwux CKopocmeL“l O8UXKEHUSI 1a8UH.

CreayeT Takke OTMETWUTb, YTO BO3dylUHasi BOSHA, BO3HMKLLAS NpU GOMbLUMX CKOPOCTSIX B KaHasie CTokKa,
OBWKETCS NPAMONMHENHO 1 He 3aBUCUT OT AasibHeiLero HarnpaBneHnst MOTOKa CHera Mo KOHycCy BbiHOCA.

MpviBeaeHHbIe HaMK cebifkn Ha paboTel Cloppensi, B.CTaTkoBCKoro, a Takke aHanus criyyaeB BO3HWKHOBEHUS
BO3AYLUHbIX BOMH NPV MafeHWM Kak MOKPbIX, TaK W CYXMX FaBWH, OMUCAHHblE HEKOTOPbIMU COBETCKUMU
nccnegosaTtenaMu, yb6exaalT Hac B NPaBUIIbHOCTM BbiCKa3aHHbIX B CBOE BPeMsi MbICMel O nMpupode BO3OyLUHbIX
BOJIH NpW NageHUn NaBuH.



YuuTbiBasd BCe BbiCKa3aHHbIE MO 3TOMY BOMNPOCY npeanosioXXeHnd, MOXXHO HpVIVITVI K cneayownm BbiBOO4AM!

1. BosgywHasa BonHa obpasyeTcs npu cBo6OAHOM MajeHWy NaBuHbI UNKU NPU OYeHb BOMbLUMX YKMOHaX
CKIOHa, BCreACTBUe Yero BO3HMKaeT OYeHb Oonbluas CKOPOCTb NadeHWs U CO34aeTcs CUIbHOE cxaTue
BO3ayxa.

2. CeobogHoe nageHve naBuHbI nponcxoaunT B Te-X Clydadx, Korga Ha cnoem nyTu oHa BCTpedaeT y3Kue
TeppacoBugHbIe YyYaCTKU (I'Iﬂe‘-ll/l Tpora n HuMBarllbHbl€ YCTYMNbl, ABIAOWNECA CBOBO6pa3HbIMVI TpaMnnu-
HaMun ona OGBaJ'IOB), nnn Korga oHa BHe3arHo CpbiBaeTCA C KPYTOro CKioHa C I'pOMa,CI,HOI7I CKOPOCTbHO.

3. BO3HMKHOBEHME BO3OYLUHOW BOMHbLI HE 3aBUCUT OT CBOWCTB ObGBanMBaloLLIerocsa MaTepuana - OHO
ABMNAETCA NMPUYMHON BOMBLLIOI CKOPOCTH.

4. I'Ipvl COCTaBJ1IEHMN KapT NPOrHo3a NaBWUHHOW OMacHOCTU (CM. HI/I)Ke) HeobxoaQMMo TwaTenbHO KapTmpoBaTb
ocTaTKn nneven Tpora U HuBalibHble CTyneH4YaTble CKIOHbl, KOTOPblE€ MOIyT ABUTbCA TpaMiJsiMuHaMu
nagarwnx naBuH.

5. BosayliHas BonHa BO3HMKaET MPU SBNEHUN «3aXS0MbiBaHUS» BO34yXa B3METHYBLUMMCS SI3bIKOM JTaBUHbI.
B cBA3M Cc 3TMM crieayeT oOYeHb TWATenbHO B3BEWMBATb  LENEcooO0pasHOCTb  YCTaHOBKU
NPOTMBOJSIABUHHBLIX AamMb 6rIM3KO OT 3alymLLaeMoro oobLekTa.

6. OnucaHHble Balle KaTaCTpO(bbl, Bbl3BaHHbl€ BO34YyWHbIMU BOJIHAMU, YKa3biBakOT Ha TO, YTO Hanbonee
HaZeXHoON 3alwmTon OT BO3D,yLIJHOl7I BOJIHbl ABJIAETCA TOJIbKO raneped, Tak Kak OTOOWHbIE CTEHKU W
JTaBMHOpe3bl 3alunlatoT JIlb OT JTaBUHHOIO CHera.

KNACCUDOUKALINA NABUH

[lo HacTosLLEero BpeMeHu HeT equHON Knaccndurkauum iaBnH, MO3TOMY BOMNPOCY pa3paboTkm knaccudukaumm
HeobxoamMmo yaenuTb 6onblioe BHUMaHue. MpudnHy He pa3paboTaHHOCTU eauHON Krnaccudmkauum nasmH cnegyet
uckatb B TOM, YTO OOHW aBTOPbl UCXOAAT U3 BHELIHMX MOPEONOrMYecKMX pasnuymMn nasuH, a apyrve yuuTbiBaloT
NWb COCTOSIHME CHera, co3fasluero nasuvHy. B Takom ke cocTosiHUM He pa3paboTaHHOCTM HaxoouTcs W
Knaccudgukaums ononsHemn.

Mo noBoay knaccudukauum ononsHen PogmMoHoB nucan:

«MoxHO 3amMemumb, YmMO U me NPUYUHbLI U fpouecchkl, sedywiasl posib KOMopbIX 8 PassumuU OMOI3HES8bLIX
seneHuUll 8 Hacmosiulee epemsi onpedenusnuchb, He nosydarom 00CmamoyYyHO20 OMpaXeHusi 8 Kraccugukayuu
OroM3HEBbIX 518MIEHUL, MaK Kak 8 OCHOBY MOCedHUX 06bIYHO Kriadymcs pasniuyusi MopghornoauvecKux 3/1eMeHmos
ornonsHel unu eHewHsisi hopma ux nposieneHus» (1939, cmp. 198).

MaBHas ke npuyMHa 3aKnyaeTcs B TOM, YTO O JIaBUHAX NULLYT U 06CNeayroT MX B MOMEHT NageHus unm
Yyepes3 HEKOTOpPOE BPEMS MOCre TOro, Kak OHW ynanu, U NoYTU HUKTO He 3aHMMaeTCs NaBMHaMu, Korga OTCyTCTByeT
JNTAaBUHHbIN CHeET.

MpuBegem cyliecTByoLME ENEHNS NaBUH:

- Ko ay - Bblgenser gsa tumna: nbiieBuUaHbIE U FPYHTOBbIE JTaBUHbI. B atmx OByXx KJ'IaCCVI(bI/IKaLI,VIFIX pasgeneHune
obarnos npon3BoaAnNTCA Mo NPU3HaAKy COCTOAHUA CHera, T. e. CyXOVI OH unn MOKprVI.

- I é k - Takke genuT nNaBuHbLl Ha ABa TuNa: neinesble (powdery) n Taxensle (solid avalanches), nnu rpyHToBbIE.
MbineBble NaBUHbI BO3HUKAIOT M3 CYXOro CHera pasfuyHbIX TUMOB, TSXKerble UMW rPyHTOBbIE NaBWHbLI CXOAAT MO
MOBEPXHOCTU MOYBbI M HACbILLEHbI BOAOW, T. €. OHU MOKpPbIE.

-Menep ¢doH KH OHay - pasbuBaeT naBuHbl Ha YeTblpe TuNa: MbifieBUOHbIE, TPYHTOBbIE, CKOMb3slme U
nnuTHble. B aTon knaccudmkauum cnytaHo HECKONbKO MOHATURM: TUN OBWMXEHUS (CKOMb3SLWME) U CTPYKTypa CHera
(nbineBuAaHble, NUTHbIE). CKONb3ALLMI 06Ban 6biBaeT 04HOBPEMEHHO U NIAUTHBLIM.

-XynuH -BbldenseT WeCTb TUMOB NaBuH: neTdawme (volante) - neinesBnaHbIe, NOYBEHHbIE (terriere) - rpyHToBbIE,
cMelaHHble (Mixte) - nblIeBaTo-TPyHTOBbIE, MNON3yyme (rampante) - ckomnb3sime, nnuTHble (entuile) -
COOTBETCTBYIOLLNE MOBEPXHOCTHLIM (de surface) - 1 BepXOBbIM.

Y XynuHa TakKe CMelaHbl pasfuyHble MOHATUSA, MO0 naBWHbl MOryT OblTb OAHOBPEMEHHO MAWTHBIMU W
CKOMb3ALLMMU.



-Makc Okcnwuwu- noBTopun KJ'IaCCVI(bVIKaLI,VIIO [€ka; OH genuT obBanbl Ha ABa Tuna: NOBEPXHOCTHbIE U
FPYHTOBbIE.

-3papcKunin genut naBuHbl Ha ceMHaguaTtb TunoB. Ero knaccudwukauuio MoXHO M306pasvTb creayroLwmnm
obpasom (1929, cTp. 4) (Tabn. 16):

Ta6nuua 16.

MpwvHUMN geneHnsa naBuH Tun ob6Bana

I 3aneraHne 1.I'pyHTOBBIN
2.MnacToBbIN

Il 3.Cyxon
CBolicTBa cHera 4 .BnaxHbIn
5.MokpbIn

1l 6.Ctpyswwmiica
7.Ckonb3sawumn
Twvn gBMXeHus 8.0nonzatowmmn
9.KaTtawummncsa
10.BonHoBomn
11.BeTtpoBowm

v 12.MNbineson
XapakTep cHera B ABMXEHNN 13.KomkoBoi
14 .KoMnakTHbIN

\% XapakTtep obBana, 06ycrnoBneHHbINn opmo 15.MMoTok
nyTu 16.MNonKoCTHbIN
17 .3aTonnsawowmmn

OTa rpomMo3sgkas knaccudukauusi, NOCTPOEHHAss Ha OCHOBE NSATM MPUHLUMNOB, OYEHb TpyaHa Ans NONb30BaHUS.
Hanpumep, TOT unu nHoi obean MoxeT OblTb OOHOBPEMEHHO: FPYHTOBbLIM, MOKPbIM, CKOMb3SILLMM, KOMMAKTHLIM U
NNOCKOCTHbIM.

-Annunkc-81924r. (6, cTp. 524) npegnoxun knaccudukaumio (Tabn. 17), B KOTOpON OH B nepBow rpade aenut
NaBMHbI HA CyXMe 1 MOKpble, BO BTOPOM AENUT UX NO TUMy ABWXEHUsT B cHerocbopHom BaccenHe, B TpeTben rpade -
Mo NyTW; B KOHEYHOM c4yeTe B rpade «npmbbiTme» OH BCE TWMbl MaBUH OObEeAVHSAET, MpuyeM ecnv 1 Oenut, To
NPUMeHSeT KpanHe HeydayHble TEPMUHbI, KOTOPble, MO €ro MHEHMWIO, OOIMKHbl UMETb pasfu4yHble 3HaYeHus,
Hanpumep: KOHYC MUnn Beep, NPOCTOM SA3bIK UMM NPOCTON KOHYC. BeTBUCTLIN KOHYC NMPOTUBOMNOCTABNSAETCA Y HEro
N360pOoXOEHHOMY KOHYCY, OAHAKO BETBUCTbIN KOHYC MOXET ObITb OO4HOBPEMEHHO U M3BOPOXKAEHHBIM.

B TekcTe cTatbu, B pasgene «30Ha OTNOXEHUS», ANNMKC 3aMeyaeT:

«B 30He omnoxeHuss mernnas u xos100Hasi 1aguHbl 0arom me Xe cambie ¢hopMbl, pasfuyue ux 3agucum om
xapakmepa nadeHus u penbegha mecmHocmu, Kyda Halaem nasuHa» (mam xe, cmp. 536).

Taknm obpasom, crnoxHas Tabnuua Annukca HU K YemMy He MpUBOOMT: HM CBOWCTBA CHera, HU ABMXEHuEe B
Hayane nyTu NaBuHbl HE AAlT pas3nuuns B (popMe KOHYCOB; OKa3blBaeTCsl, OCHOBHOE BIUSHME MMEIOT XapakTtep
OBWXEHWs1 NaBUHbI B NyTU 1 penbed MEeCTHOCTMU.

Ecnu xapaktep OBWXEHUS B NyTU UMEET 3HayeHune, TO NnaBuHbl cnegyeT pasgensTb N0 Mopdonorun nyTu, a
He Mo BHeLUHeMY BuUAy, KOTOPbIN OHU UMEIT BO BpeMs nageHuns (BUXpb, OHTaH, MOBEPXHOCTHbIN MNOTOK, Kackaa u T.
n.).

HenpaeunbHo Takke 3aMedyaHue ANnuKca O TOM, YTO «B 30HE OTMOXEHWsI Tennas 1 XonoaHas nasBuHbl AaloT
Te e camble popmbl». Cyxon CHer, kak Mbl 3HaeM, gaeT bonee pacnnactaHHble OpMbI, @ MHOTAA, B3neTas B Buae
obnaka, pacnbinseTcs CTOMb CWUMIbHO, YTO KOHYC BOBCE OTCYTCTBYET. MOKpbIA Xe CHer vaule Bcero gaet
KOMMaKTHbIN, BbIMYKbIA A3bIK.

Annukc nuuwer:

«Y ocHosaHusA CKMoHa naguHa daem KOHYC unu eeep cHeza. OcmaHasenusaschb 8 yujernbe, faguHa daem
rnodobue s3sbika nedHuKa. lNpocmod nomok daem rpocmoul KOHyc unu rnpocmodl si3bik» (cmp. 536).

CnepoBaTtenbHO, KOHYC 1 A3blK B TeKCTe paboTbl Annmkca O4HO U TO e MOHSATUE, a Mo ero xe Tabnuvue atn
NOHATUA pasnuyHble. ANNUKC AaeT B KnaccuUKaLMOHHON Tabnuue HeYeTKyto TEPMUHOSOINI0, OCHOBAHHYHK NULb
Ha BHELUHWUX NpU3HaKax: YTo, Hanpumep, 3HayaT CrioBa: «MPOCTON KOHYC» U «MPOCTON A3bIK» ?



Ta6anna 17
Kaacondurangs taios ispus Axdxea (A, Allix, 1924)

Haiano pemsmendas B cHerocGopHoM Mpudurae |
Gacceitte HEeCKOJIb-
T KAMA
| ' : OfHEM | MOTOKA-
XapakrepucTaka . Mi
| i MOTOKOM| (oyon- | Cocroande cera
COCTORHEA CHera Th
y Wit 0O~ oy or0MKeRRH
O Ha4ana gBAAeHAA & CRO/B3ALEE TOK)
g 2 088 |87
2| & £, 815" 2
? 5 o =] r.-.‘; %o =
= g |2 |z |[= [
B B R - RN Rt A N o
|
. L |5 |0 OrH b
Cyxme (xon071161¢ ( wopot- Buspn 3 AHOPOTHEY
TaBHHs) «Cuerosas y  Kan doutan g |Z (romoressilt)
NOCKY wime- [ wackap- | ( Tlosepxwocr- E & 23 [ ancmawn
[ Had { Huit | Hellt ATH Ter- A 5 g o _,—,\g eMIACTHMA
- | norox < KAl MOTOK! | o | & (8,2 -
g Paybormit | & | o 13| &
4 { (ouch'.m) Bl |25 8
g Bl S | w
5 = L HOTOK® E g -
o]
f lerxue | & E, Yepenaya ! IVIHHHBIA { «bontamy, | 2| . |, z
. _ 2lele 1.
Riasse | (cemalt | E Crermasiit lt({pOTHnn | mackan |z % \% = S | uHerMg, rbi-
cemmse 4 G‘I-IFF) & 0mOJI13€Hb | cHemuefl waT § ( Oucrpsiit?| = | & 5 |23 Gamd 3EVITH-
NaBAHN Tﬂ’hem’;‘e £l % 5§ Meaten- |2 | | £ 9 crema co crao-
(craph |z g\ auh E| 5|80 &IF I JAME ePeBhes.
caer) | B | ¥ 818 |ax g ;
20 B R
[T ] =7 =" ) "
o =R =0

! [Tbireo6pasunie AaByHE 00sadol KIaccagaralad.
? TTueoGpasto-rpyHTORHE,
Y I'pyrrosiie dasmi,

Mo-enanmomy, ANNMKC B 3TUX Ha3BaHUSX CTPEMUTCHA OTpa3uTb POpMy s3blka B NraHe (KOHyC, A3blK), a
[obaBneHneM yTOYHSAOLMUX CIMOB «MPOCTOM» N «M300POXOEHHbIN» NoKasaTb AeTanu penbedga NoBepXHOCTU sA3blka
B nnaHe. Torga BO3HWKAET BOMPOC: MOXET I BETBUCTLIN KOHYC ObITb NPOCTLIM UNN M360POXKAEHHBIM UMM TEPMUH
«BETBUCTbINY UCKMNOYAET TEPMUHBI «MPOCTONY N «N300POXKAEHHbINY ?

B obwem, knaccudmkauuo Annukca crnegyeT npusHaTe HeygadHon. MoxHo Gbino Obl npuBecTn y Annukca
elwle psa NPUMEPOB YUCTO BHELLHEro AeneHusi, KOTOpoe HWYero, KpoMe nyTaHuubl, B Knaccudukaumoo naBuH He
BHOCWUT.

B 1935 . ® n 5  r - npegnoxun knaccudukaumio (tabn. 18), B KOTOPON OH AenWT NaBWHbl Ha Cyxue U
MOKpble, 3aTeM NPOU3BOAUT B CBOIO OYepeb noapasaerneHne aTux AByx kaTeropuin. B aton knaccudumkaumm, Tak xe
Kak n y Annukca, BCTpeyaeTcsi HenocneaoBaTenbHOCTb, - CMELLaHbl pa3fnnyHble NpU3Haku: Hanpumep, B pybpuke
«Tunbl NaBMH» yKasaHbl NaBUHbI MOPOXOBMAHbIE, U3 CHEXHbIX OOCOK W yaapsiowme, T. €. CMeLlaHbl TUMbl CHera u
yaapHoe pencTtBue nasuHbl. ®nanr (1935, ctp. 61, 63, 69, 75, 84, 104, 106, 112) wnnioCTpMpyeT CBOI
KnaccuuKkaumio pucyHKkaMmm naBuH. Tak Kak 3TW PUCYHKWM pacnpepeneHbl no BCEN KHWre, TO Mpu ee YTEeHUW HeT
BO3MOXHOCTWM OAHUM B3IMSA0M OKUHYTb BCE XapaKTepHble (POpMbl MaBWH, M MO3TOMY MOXET MOKa3aTbCs, YTO
OEenCTBUTENbHO OT TUMa cHera 3aBucuT ¢oopma nasBuH B NnaHe. Ha camom xe gene dopma, cos3faHHasa pPbiXibiM
MaTepuanom, Takke 3aBUCUT OT MOPAONOrMn NyT U MecTa OKOHYaTerNbHON OCTaHOBKM ero. Hamu ceeeHbl B 0OHY
Tabnuuy (puc. 51) Bce pucyHkn dngira. Mpyu paccMoOTpeHUn 3To Tabnuubl CTAaHOBUTCHA COBEPLLUEHHO OYEBUOHbLIM,
YTO YacCTO pasnuyHble TUMbl NTAaBUH UMEIT OaNHaKoBble (POPMbl U YTO BOOBLLE MOXHO ObIflo Bbl MPUBECTU ThICAYM
PUCYHKOB, HO YCTaHOBUTb 3aKOHOMEpPHbIE CBA3W MeXAy TUMOM cHera u popMOM NaBWHbI B NnaHe efBa v
BO3MOXHO.



Ta6nuua 18.

Knaccudukauma nasuH dnaura

KaTteropusa naBuH

Tun naBuH

Bup cHera

A. Cyxune CHeXHble
NaBWHbI

|.Cyxue naBuHbI U3 PbIXIIOro U
HOBOTO CHera

1.MNMopoxoBuagHble
NaBWHbI, BETPOBLIE;

2.BosgyLUHble NaBuHbI:

a) NaBUHbI U3 «4MKOTO
CHera»

6) nbineobpasHele
naBuHbI

Bce pasHoBugHoCTH
PbIXJIOr0 CYXOro cCHera
OT CHera nyLka oo
nopoxoBmnaHOro —
«OMKOro CHera»

A. Cyxune CHeXHble

I1.J1TaBUHBbI N3 cnpeccoBaHHOIo
CHera;

[11.Cyxne naBuHbI 3 CTApOro
CHera;

3.»CHeroBble 4OCKUY,
naBI/IHbI-CI'IJ'IbIBI/IHbI;

4 J1laBWHbI 13
«MNMnoByYyero» cHera —
CHera-nnbIByHa;

CnpeccoBaHHbIN cHer
(MyYHUCTBIN),
«MM0BYYMIN» CHET (CHer-
NNbIBYH);

CwmeluaHHble, BCe BMAabI

NaBuHbI IV.J1aBWHbI N3 CMeLLaHHOrO cHera cHera,
(M3 cyxoro n MOKpOro, HOBOro 1 5.YpapsioLme naBuHbl NpenMyLLeCTBEHHO
CTaporo cHera) ©onee NMoTHbIE U
TSHKENble BUAbI
V.BrnaxHble naBuHbI N3 PbIXIIOro 6.BnaxHble NaBUHbI; BraXHbI HOBbIN CHET;
B. MOKpre M HOBOTO CHera;

CHEeXHble NaBUHbI

VI.Mokpble naBvHbI U3 CTaporo
CHera

7.Mokpble naBuHbl:

a) pMpHOBbIE NaBWHbI
0) rpyHTOBbIE NaBWHbI

Bce pasHoBugHoCTH
(UPHOBOrO CHera;
NHOrga TaKke OYeHb
MOKPbIA HOBbIN CHer U3
dmpHa, MPOMOYEHHbIN
OOXOEM

-Maynbke - paspaboTan cnegyoLyto knaccudumkaumio (1932,8, ctp. 750):

1. JlaBMHbI U3 BHOBbL BbiNaBLUero CHera:

a) Cyxue pbIX/I0-CHEXHbIE f1a8UHbI COCMOSIM U3 CHeaa nocredHe20 cHezornada, siexauje20 O4YeHb HEerpOo4YyHO Ha

HuxHem crioe. [Npu nadeHuu flasuHbl 803HUKaem 0611ako CHea2a, MYaueecsi o CKIIOHY.

6) Cyxue naguHbl U3 CHEXHbIX OOCOK 0bpasyromcsi ol enusHueM eempa, Crpeccosbigarouie20 cHez U
npespawjarouie2o €20. 8 Mmak HasblgaeMble CHEXHble unu eemposbie docku. [lpu nadeHuu npoucxodum
pa3dpobrieHue AOCcoK, HO UHo20a ux omaoesibHble OCKOIKU Oocmuzaarom OHa QOsTUHBI.
8) BriaxHbie naguHbl U3 8HOBb 8bINaBUIE20 CHea2a 803HUKaOmM 8 MoM crlyyae, eCcriu pbiX/bil cHea npomMadyuseaemcsi
marnol eodol. lNpu amom o0bpa3yromcsi CroU CKOMbXeHUS, 10 KOmopbIiM rpoucxodum ompbi8 monu, cHeza om

HuXxesiexxalujeeso CrioA.

2. [JlaBuHbI cTaporo cHera:

nywe NaBUHbI CTApOro cHera, cocrtodwne 13 C*)I/IpHa, N MOKpbI€ JTaBUHbl CTAaporo CHera, cocrtodume n3 MOKporo

cHera.

-CaaTu4saH (1936, ctp. 19, 23, 25) - pasgenseT naBuHbI Ha:

- nyue, unu 3umMHue, ria8uHabl.
- MOKpre, usiu eeceHHue, yia8uHabl.
- MecmHoe crionsaHue cHeaa, Usu 0co8hbl.

B arton knaccudmkauumn gsa nepsbiX TUMNa NaBUH BbIOENAKOTCA MO COCTOSAHUIO CHEra M CEe30HHOCTU. TpeTun Tmn
BblAEenNseTCsl N0 COBEPLUEHHO MHOMY NMPUHLIAMY.
[MpoTuBONOCTaBNEHME MOKPbLIX UMW BECEHHUX NaBWH CyXUM UMM 3UMHUM BbI3blBA€T BO3pPaXXeHMEe MOTOMY, YTO Ha
KaBka3ze BO Bpems rny0okunx oTTenenen Moryt 3umMoi nagaTe MOKpbIE NaBUHbI.




-83enurmadH (1936, ctp. 373) - pasgenseT NaBuHbI Ha YeTbIPE KPYMHbIX TUNA, B KOTOPbIX BbIAENAET NOATUNbI.

1.

2.

3.
4.

JlaguHbI cCyx020 CHeaa: a) flagUHbI MyLIUCMO20 C8exeao cHeeaa, b) J1a8UHbI r1opoWKoo0bpas3Ho2o
ceexea0 CHezaa, 8) NasUHbI OCEB8LIE20 CyX020 CHeaa, 2) flag8uHbl CMapoa20 Cyx020 cHeaa ((hupHa).

JlaguHbI MOKPO20 CHeea: a) flaBUHbI criegka 8/1aHo020 cHeza (cbipbie), 6) naguHbl cpedHe-81axHo20 cHeea
(2pyHMoOBbIE), 8) 1aBUHbI OHEHb 8/1aXKHO20 CHeaa.

JlasuHbl 3annacmogaHHO20 cHeza (M1acmoebie 1agUHbI).

JledsiHble naguHsbl.

Kak 1 Bce BbillenepevncreHHble Knaccudukaumm, geneHme nasuH 3ennrmaHa OCHOBAHO INULLb HA COCTOSIHUW CHera.

-T YWNHCKMNU n I. K. - cuntaer, 4to BCE pacCMOTpPEHHbIE KﬂaCCVI(bI/IKaLI,I/WI He MOryT ObITb MCMNONb30BaHbI npu
N3bICKATENbCKUX U reorpacbvlquKMX pa60Tax, TaK KakK HM OogHa U3 HUX HEe MO3BOJIAET COCTaBUTb KapTbl MPOrHo3a
NaBWHHOW ONACHOCTU C YKasaHnem Tunos JiaBMH, BOSMOXHbIX METOO0B 60pb6b| n np. B nyywiem crny4vyae, no atTum
KJ'IaCCVI(*)VIKaU,VIFIM MOXXHO onpenennTb Tun naBMHbl B MOMEHT €€ nageHus.

KﬂaCCVI(bI/IKaLI,VIﬂ JOIMKHa OblTb TakoW, 4TOOBbI, Nnosfib3yACb €1, MOXHO ObIno onpenennTtb 4ABlfieHne no

KOCBEHHbIM Mpu3HakaMm, npeackasbiBatb €ro ocobeHHoCTN.

- -
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4
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Puc. 51. Tabnuuya xapakmepHbix muroe siasuH o @nsdey.

1. ®opma «Mopoxo8UOHbIX» nasuH. 2. ®opma flaguHbl U3 «OUKO20 cHeza». 3. DopmMa nbineeoli nasuHsbl. 4.
®opma naguH U3 CHEXHbIX O0COK. 5. ®opma «ydapsrouwux» nasuH. 6. opmbi ennaxHbeix nasuH. 7. Popma
¢pupHOo8bIX nasuH. 8. opma epyHMOBbIX JTa8UH.



CornacHo nepeyvncneHHbIM KnaccuguKaumsiM, CHEXHble NnaBuHbI B GOMbLUMHCTBE ClyvaeB OenATcs Mo
COCTOSIHUIO CHEera Ha cyxue U Mokpble. B To ke BpeMs nyTb ABWXKEHWUSI NaBWHbI, T. €. Mopdoriorust naesnHoctopa u
KaHana CTOKa, He Yy4MTblBaeTCsl, XOTS MMEHHO OT STOro 3aBUCHAT MHOrMe OCOBEHHOCTU pexuma naBuH U Aaxe
cnocobbl 6opbbbI C HAMMN.

Mopconorms nytm B 3HaYMTENbHOW Mepe OnpedensieT XxapakTep, [OBWKEHWUS CHEXHbIX Macc MU
QHepreTnyeckne nokasartesnu BennyvnHbl ygapa.

Hanbonee ANeMeHTapHbIM OABMXEHNEM ABNAETCA CKOJTbXXEeHUEe CHEeXHbIX MaccC no BCen NOBEPXHOCTU CKITOHAQ,
Korga otaenibHble 4acTuubl CHera He MEeHAKT B3aMMHOIo pacnosioXeHus. CKomnbXeHne CHEeXHbIX Macc Mo BCEW
NMOBEPXHOCTM CKITOHa 6e3 CTPOro oMKCUPOBaHHbBIX PyCen CO34aeT CHEXHbIM OMOMN3eHb UM OCOB.

Bonee cnoxHas copma OBWKEHWSI BO3HMKAET MPU KOHLIEHTPALMM «MNyCKalLErocsi cHera B NOTKax Wiv
KaHanax cToka naBuH. 3gecb HabnogalTcs TeYeHne, NepekaTbiBaHWe 1 BpallaTenbHOE OBMXXEHUE CHEera, Npuyem
BHYTPM NaBUHHOIO MOTOKA MOXET BO3HMKHYTb HECKOSIbKO MOBEPXHOCTEN CKOMbXeHus. [pu Takom OBWKEHMU
OTAENbHbIE YacTULbl CHEra HauyMHaOT ABUraTbCs HE3aBMCUMO ApPYr OT Apyra. B aTom cnyyae, ecnv Ha nyTu NaBuWHbl
BCTPeYaloTCs OTBECHbIE YCTYMbl, Macca CHera MCrbITbIBAET MPbIKOK, U BO3HUKAET CBOOOAHOE NafeHMe CHEXHbIX
macc.

Takum 06pa3om, B 3aBUCMMOCTM OT MOpPOorum nyTu, HabnogarTcst TpU TMNa ABWXEHNS NaBUH:

1) ckonbXxeHue;
2) meyeHue u rnepekambl8aHUe;
3) nadeHue.

YueT Mopchonoruy npu cocTaBneHun KapT NPOrHo3a NaBMHHOW ONacHOCTU JaeT BO3MOXHOCTb npeackasaTb
XapakTep OBWKEHUS NaBUHbI.
CHer, cosgatoLnii naBvHy, MOXeT BblTb TPeX COCTOSAHUIA:

1. Cyxol, cocmosuwjuli u3 HoO8020 U Memerie8020, CHEXHbIX OOCOK U ¢hbUpHa.

2. BnaxHsbili, cocmoswul u3 enaxHo2o Ho8020 CHeaa U 8riaxkHo20 ¢hupHa. Takoli CHea 5le2Kko cKkamblgaemcs
8 CHEXOK U 0bpa3yem KOMKU.

3. Mokpniti, cocmosiwul u3 ¢hupHa, npomodYeHHo2o doxdem. [1oxox Ha MoOMOYEHHbIU caxapHbIl rnecok. [Npu
CKambl8aHUU 8 CHEXOK 8blKUMaemcsi goda.

MageHve naBWHbI aHaNOrMYHO BbICTPENY U3 apTunnepumckoro opyams. «Opyamem» BNAeTcs naBnHOCOop 1
KaHan cToka, Mo KOTOpOMY Hu3BepraeTcs nasuHa. CTpensaTb 3TO «OpyAMe» MOXET CaMbIMU PasfUYHbIMKW TUNamu
CHera, U No3TOMy Herb3si U3ydaTb N1LLb TUN CHEera, UrHoOpUpys MOpPdONOrM4ECKNA TUMN KOPYaUSA».

B GonblUMHCTBE Cny4aeB NaBuHbI, KOTOPbIe MHTEPECYIOT reorpada u nsbickatens, nagatT O0CeHbio, 3MMON 1
BeCHOW. JleToM MOXHO OCMOTPeTb MopdororvMio naBmHccbopa U KaHana cTtoka, NoApobHO M3yunTb opMmy, K3
KOTOPOW MOXET «BbICTPENUTbY» NaBMHa fnoboro Tuna cHera.

Knaccudmkaumst naBvH gormkHa ObiTb NOCTPOEHa Ha ABYX NMPUHUMNAx: Ha NpuHUMNe Mopdonornm nytm n Ha
MPVHUUMNE COCTOSIHMSA CHera.

N3yyeHne mopdonornm nytn, a BMeCcTe C TeM 1 onpegenieHMe Tvna flaBMH MOXHO NPOW3BOAWTbL 1€TOM Npu
COCTaBMEHMM KapT MpOrHo3a JIaBUHHOW OMACHOCTW, YTO HaMM Y4YTEHO B KraccudukaumoHHon Tabnuue. Ha
nepeceveHusax abcumce n opauHat aTon Tabnuubl pacnonararoTca Ha3BaHUS Tuna nasuH (Tabn. 19).

C uenbio npenckaldaHuna pexunmma nageHua oTAellbHbIX NaBuH cnefyet nomMedaTtb Tun J'IaBVIH0060pa, n3
KOTOPOro oHa cxoauT (puc. 52):

- Opo3uoHHbIl epe3 (1).
- [leHydauyuoHHasi 60poHKa (2).
- [HecbopmuposaHHbili kap (3).

Mpu nonb3oBaHMKM 3TOK Tabnuuen, YTobbl Ha3BaHWSA TUNa faBMH He ObINM rPOMO3AKUMU, criedyeT B CkobKax
oTMeuvaTb LMdpon Tun naBMHocbopa.

JleTom >xe npu cocTaBNeHUM KapT MPOrHO3a JTaBMHHOW OMACcHOCTM MOXHO yxxe byaeT B kagacTpe nomeTuTb,
Hanpumep:

- «Jlomkoeasi» naguHa u3 deghopMuUpPOBaHHO20 Kapa Urnu «f1omkoeasi iaguHa» (3).
- «lpblearow,as naguHa U3 3PO3UOHHO20 8pe3ax» Unu «rpblearowjasi naguHax (1).

31MON xe 3TN Ha3BaHUA MOXHO MOCTENEHHO YTOYHATb. Hanpumep: Mokpas naBuHa u3 gedopMUpOBaHHOMO
Kapa MoxeT BbITb OTMeYeHa, Kak «10TkoBas MOKpas nasunHa» (3), U3 9pO3NOHHOIo Bpesa - Kak «npbiratoLast Mokpas
nasuHa» (1). Takke MOXHO YTOYHATbL Ha3BaHUS ynasLlen NaBuHbl Jo6aBneHneM HasBaHUsa TUNa cHera, Hanpumep:
«J10TKOBas cyxas naBUHa U3 CHEXHbIX JOCOK» (3) U «npbiraowas Mokpas nasmHa us dpupHa» (1).

CoBepLUEHHO 04YEBMAHO, YTO MOMHOE Ha3BaHWe NaBMHE MOXHO AaTb, Habnwgas ee B MOMEHT NafeHuns unu
obcneays ee KOHyC, KOr4a OH ellie AOCTaTOYHO COXPaHWIICA U HE CUIbHO M3MEHEH npoLeccamm TasHus.



B cB43n ¢ atnm K YKa3aHHbIM HaMWN Ha3BaHUAM TpéX TUMOB NaBUH criegyet [ob6aBnATb AeneHns no Tunam

cHera.

1. Cyxue naBuHbI U3 BHOBb BbIMAaBLUErO UM NEPEBEAHHOIO METENbI0 PbIXIOrO CHera. ATU NaBWHbI CUSBHO
MbINIAT U BO3HMKAKOT Yalle BCEro npu neperpyske CHerom ckroxa (puc. 53).

2. Cyxue naBuHbI N3 CHEXHbIX JOCOK.

Mpy HeBOMbLIOM HaKIMOHE CKIIOHAa OBMIOMKM CHEXHbIX JOCOK MOryT COXpaHuTbCA. Ecnm e Ha nyTn naswHbI
BCTPEYaTCs OTBECHbIE YCTYMbl, TO MPOMCXOAUT NOMHOE pacnblfieHNe CHEXHbIX AO0COK, U NaBWHA npeBpallaeTcs B
nbifeByn. OTW NaBUHbl BO3HUKAKT Gnarogaps pasnamblBaHWUK CHEXHOW [OO0CKW, HaXOAMBLUEWCHA B COCTOSIHUM

HaTAXEeHNA Ha BOrHYTOM CKITOHeE.

3. BnaxHas naBmHa M3 BHOBb BbIMaBLUEro CHera, nNajaroLlero npu nonoxuTenbHbIX Temnepartypax. [Npu
nageHun aTn NaBuHbI NOYTU HE MbINAT.

B obnactu akkymynsuum 4acto BCTpevaeTcsi KOMKOBATOCTb, CTPOEHME KOHyca bpekyeBuaHoe.

MpuunHON NageHns BNa)KHOW NaBWHbI Yalle BCero SABMseTcs neperpyska CHerom CKroHa.

4. JlaBuHbl M3 cyxoro dwupHa. MNpyn nageHun moxeT ObiTb cunbHOe pacnbifeHue. lMpuunHa nageHus -
npespaLleHve NoACTUNAaLWEro Crnosi B ropu3oHT rmyGUHHOo NHes.

5. BnaxHaa nasBuHa u3 dumpHa. OTCyTCTBYET MblneHne npu nageHuun. MNpuunHa nageHus - paspylleHue
CBSA3€W B rOpU3OHTE MYOMHHOIO WMHEs WNW YBENUYEHWEe TSXECTW CHEXHOro nnacta nog BhvsHUEM
nNpoMaynBaHns CHera AOXAeM.

6. Mokpas nasmHa u3 dupHa. OTcyTCTBYET nbineHne. MNpuynMHa nNageHus - BO3HWKHOBEHME TOpU3oHTa

ONUTENbHBIX OOXOEeW WM MNOCTYNneHns BoAbl C

BOAHOW CMas3kM BCreAacTBuMe OypHOro TasiHUMS,

BbllLenexalnx ckallbHbIX CKITOHOB.

Ta6nuua 19.

Mopdonorus nytn n

CocTosiHue U TUNbI CHera

nasuHoc6opa Cyxo#, pbIXnbIi BnaxHbI cTapbIn
HOBbIA MeTeneBbIN MeTersieBbIA CHer n Mokpbin oupH
CHer, CHeXHble JOCKM, ¢upH
¢hunpH
POBHbI CKIOH.
OTpbIB 1 CKOMBXEHNE CHEXHbIX OcoB cyxon OcoB BnaxHbIN OcoB MOKpbIV

Macc no BCem NOBEPXHOCTU
CKJ1OHa

Jlor nnu notok.
TeyeHue n nepekaTbiBaHNE
CHEXHbIX Macc Mo CTporo
(OMKCMPOBAHHOMY pycny

JloTkoBas cyxas
naBuHa

JloTkoBasi BnakHas
naBuHa

JloTkoBas Mokpas
nasuHa

1. 3pO3MOHHbLIN Bpe3

JloTkoBas cyxas
naBvHa 13 3PO3NOHHOIO

JloTkoBasi BnakHas
naBvHa 13 3PO3NOHHOrO

JloTkOBas Mokpas
naBuHa U3 3PO3NOHHOIO

Bpesa Bpesa Bpesa
JloTkoBas cyxas JloTkoBas BnaxHas JloTkoBas Mokpas
2. [eHynauMoHHas BOPOHKa naBuHa 13 naBuHa u3 naBuvHa u3
OeHydaLMOHHON OeHyAaLMOHHON BOPOHKM OeHyaaLMOHHON
BOPOHKM BOPOHKM
JloTkoBasi cyxas JloTkoBas BnaxkHas JloTkoBasi Mokpast
3. [HedopmnpoBaHHbIl Kap naBuWHa 13 naBuHa u3 naBuHa u3
AedopMnpoBaHHOro nedopMmnpoBaHHOro kapa nedopMnpoBaHHOro
Kapa Kapa
OTBecHas cTeHa. Mpbiratowas cyxas Mpbiratowas BnaxHas Mpbiratowasa Mmokpas
CBobogHoe nageHne CHeXHbIX naBuHa naBuHa naBuHa

Macc

1. DOpo3MOHHbLIN Bpe3

Mpbiratowaga cyxas
naBWHa M3 3PO3NOHHOIO

Mpbiratow,an BnaxkHas

Mpbiratowas MoKpas

NaBUHa NaBuWHa
Bpes3a
2. [eHypaunoHHas BOPOHKa MNpbiratowas cyxas Mpbiratowan saaxHas MpbiratoLwan MoKkpas
nasuHa ns naBUHa U3 NaBUHa U3
AeHyAaLMOHHOU [ieHyJaLMOHHON BOPOHKM [eHyaaLMOHHON
BOPOHKM BOPOHKM
MNpbiratolan cyxas Mpbiratow,an BnaxKHan Mpbiratowas mokpas
3. [HedopmnpoBaHHbIn Kap naBuHa u3 NaBWHa U3 NlaBWHa U3
ﬂed’OPMK";%‘;BaHHOFO nedopMUPOBaHHOrO kKapa | [1edOpPMUPOBAHHOIO

Kapa




Puc 52. CkrioH xpebma ¢ pasnuyHbIMU munamu J1aguHocbopoes U ocmamkamMu KOHYCO8 8bIHOCAa J1Ia8UH.
1.9po3uoHHbIl 8pes; 2.[eHydayuoHHasi eopoHka; 3.[egopmuposaHHbili kap; [M/1-3 — npbizcarowjas naguHa u3
OeghopmuposaHHoeo kapa, J1/I-1 — nomkoeasi flaguHa U3 3PO3UOHHO20 epe3sa; J1/1-2 — nomkoeasi nasuHa u3
OeHydayUuOHHOU 8OPOHKU.

CocTosiHue cHera OTpaxaeTCA N Ha XapakTepe ABUXEeHNA NaBUHbI.
CyXOI7I CHer BO BpeMA OBUMXEHUA JNaBUHbl CTOJIb CUIMbHO pacnbifAe€TCcAd, YTO Takad naBuMHa HaNOMUHaEeT,

felweHo mMyalleecst BHM3 MO CKMOHY obnako (puc. 53); HA0bOPOT - MOKPbLIA CHEr NOAOOGHO MOTOKY MaBbl UMK CENO
YCTpemMnaeTca BHU3, HE UCNbITbIBasA pacnbifieHns.

MHOI’JJ,a B TUXYKO norogy npu CuinbHbIX MOpO3ax BblNnagaeT O4YeHb prXJ'IbIl7I CHer, COCTOFlLIJ,VIVI N3 TOHKUX
negsdaHbIX Urono4yek.




MnoTtHocTb atoro cHera 0,01-0,02. OH oyeHb Nnerko cayBaeTcs M CnocobeH Teudb Kak XuakocTb. B Anbnax
TakoW cHer HasbiBaloT «auknumy» (Wild-schnee). BHyTpeHHWE cunbl CLUEMMEHUS €r0 HUYTOXHBI, U OH MOXET CBODOAHO
Teuyb. [TOBOAOM e K Havany ABWXKEHUS MOXET MOCIYXUTb COBEPLUEHHO, Ka3anoch Obl, HE3HAYUTENbHbIN TOMYOK OT
yrnaBLUEro CHera ¢ AepEeBbLEB.

CamMbIM onacHbIM SABASIETCS TO, YTO NAaBUHbI «AVKOTO» CHEra MoryT BO3HUKHYTb Ha fto6OM JOCTAaTOUYHO KPYyTOM
CKINOHe.

Ha ckrnoHe nocne npoxofa ux He OCTaeTCsl CrefoB, HO 3aTO paspyLUEeHUst OT HUX BENUKK, Tak Kak BO3HMKAOT
BO3AYLUHbLIE BOJIHbI.

PbIxnbIi cHer nHoraa npuxoauT B ABWXEHWE OaXke Ha CKIOoHax, MOpOCLUMX peakum necom. CHer HadnHaeT
Teub, Kak Boga, U cnocobeH faxe MHOrAa NPOHUKHYTL BHYTPb 34aHWUNA.

O06pa3soBaHne «ONKOro» CHera AOMKHO 0COBEHHO YCMELIHO NpoTekaTb B YCIOBUAX aHTULMKITOHANBHOMO Tmna
noroabl BoctouHon Crbupu, roe Hamm oTMEYEHO HanMymne 3Toro Turna JiaBUHbI.

Puc. 54. [lemarib KOHyca 8biHOCa MOKpOU nasuHbl ((hbomo asmopa).

B obnactu akkymynsaumm oTroXeHUs Cyxow faBUHbI MOXHO NErKO OTIIMYUTL OT OTHOXEHWIA BNAaXKHOW U MOKPOW
naBuH. KOHyCbl BbIHOCA BNaXXHOW 1 MOKPOW NaBWUH COCTOAT M3 60rbLUMX BYyrpoB CHera u CHeXHbIX ranek (pvc. 54).

KoHyCbl BblHOCa MOKpbIX NaBUH MHOrAA OTpaxalroT hopMy NOMNEpPevHOro CeyveHus fora, No KOTOPOMY OHM
cnyckanuce.

Ham Haxogunocb HabnwgaTbh ABMXXEHME MOKPOW JaBWHbI, OTAESNbHblE 4acTM KOTOPOW BblAaBnvMBanucb 13
KaHana CToka (rnora) B BuAe NEHT W yKnaablBanucb Ha OHO AONUHbI, 0Opa3ys KpyTOBOKWMIA KOHYC, HanoMWHAaBLUMNA
rPyay rMraHTCKMX MakapoH, UMEBLUMX B MOMEPEeYHOM ceyveHun ¢opmy nora, HO KOTOPOMY OHWM ABuranuce. B
3aBMCUMOCTM OT MOPEONOrMM NyTM U COCTOSIHUS CHEra faBMHblI BO3HWKAET Ta UMM UHas akKyMynsiTuBHas dopma
CHEXHbIX CKOMIEHWN.

OCOBbl yacTo [alT ANWMHHbIE Banbl, MPUCIIOHEHHble K CKMOoHy (puc. 55). JloTkoBas naBwHa cosgaet
pa3nuuHon OpMbl KOHYCbl BblHOCa (Npuyem deTtany mopdornornm n opma KoHyca B NfaHe 4acTo CBSA3aHbl CO
cBoWcTBamMu obpyLUMBLLErOCS MaTepuana).

JloTkoBble NaBWHbLI CYXOro CHera CO3[4aloT BbIMYKMble KOHYCbl C POBHOW MOBEPXHOCTbIO. JIOTKOBbIE NaBWHbI
MOKPOro cHera pgaloT M3b0opoXAeHHble, 3aBarneHHble rnbibammn KpyTOOOKME KOHYCbl, HamOMWHAaKLWWEe BHELIHUM
BMOOM 3aCTbIBLUME MOTOKMN BA3KOW (KMCITON) NaBbl UM OCTAHOBMBLLMIACA IPSi3eKaMeHHbIN NMOTOK.

Mpbiraoowas naBmHa pa3buBaeTcsa y NOOOLWBLI yCTyna M YacTto obpasyeT MiOCKWI, pacniacTaHHbIA KOHYC,
UNyM HarpomoXxaeHve pas3gpobneHHbix rmMblb, BbiBalOT criyyaun, Korga OT Hee HUKaKMX akKyMyNSTUBHbIX hOpM He
OCTaeTcs, TaK Kak BECb CHEr, NOAHATLIA B BO34yX, OCEAaET POBHLIM CITOEM.



Puc. 55. Ocmamku ocoeos, 3asasnusuiux OHO U nodowsy ckiioHa 0onuHbl (homo asmopa).

JInwb cTpawHble cnegpl paspyLlleHnin, BO3HUKLWINX BCNEACTBME BO3AYLLUHOW BOSIHbI, U CHEr, MIOTHO NPUCTaBLUMMA K
obnomkam 3gaHuin, roBOpAT O NPOLLEALLIEN NaBUHE.

XapakTtep cHera naBMHHbIX KOHYCOB B pa3pese yKa3blBaeT Ha COCTOSIHUE CHera B MOMEHT NnafeHust.

KoHyc cyxmx naBvH, NagaBLUMX MO CHEXHOW MOBEPXHOCTU, UMEET OYEHb MITOTHYIO CTPYKTYPY U MaToBO-6enbii
uBerT.

HaobopoT, KOHYC MOKPOW JTaBMHbI HANOMMHAET KPYMHO-MMbIOOBLIV KOHIIOMepaT, COCTOSLLMI N3 KOMKOB Ipsi3v
1 MONTOCTEN, BO3HMKLLUX BCNEACTBME TOrO, YTO rMblbbl HE MOMMKY NAIOTHO NpueraTb 0gHa K ApYyron.

naBa cegbmasn
3ALUNTA OT NABUH

MeponpuaTna no saiiuTe oT NaBUH OOMKHBI HauYMHATLCA Ha cambiX MEepBbIX dTanax U3bICKaHUM, T. e. npu
BblGope Tpacchl MN MecTa CTpoUTENbHOM nollaaku. B 3agaum reorpadpa BXxogsT crefytolume Bonpoch:

- cocmaeJsieHUe Kapm rpo2Ho3a JIa8UHHOU OracHOCMU U UCIMOMTHUMEsbHbIX Yepmexel K HUM U ykasaHul Ornsi
pPoeKkmMupPo8aHuUsi MPOMUBOIa8UHHbIX COOPYXEeHUU;

- onipedenieHue obbema pabomsi criyxbbl do3opa U Npo2HO3UPO8aHUSs fTa8UHHOU 0nacHoOCMU;

- paspabomka meopuu 803HUKHOBEHUSI U OBUXEHUS /1aBUH 8 CB853U C y4emoM 8cea0 Komrisiekca 8o3delicmeull 8
OaHHoLU eeoepaghuyeckoli obcmaHoske.

Bopbby ¢ naBvHamn HeobXxoAMMO OENWUTb Ha [ABe 4YacTu - Ha reorpaduyeckme U MHXEHEPHble MeToabl
0opbbbI C NaBNHaMu.

Mpwn reorpadudeckom obcnegoBaHMM U U3bICKAHUSAX B JTABUHOOMACHbBIX paioHax criedyeT BbIACHUTb CTENeHb
NMOABEPXKEHHOCTU OTAENbHbIX BApUMAHTOB TPacChl AOPOrK CHeXHbIM obBanam. MNpu NpaBUIbHOM TpPacCUpOBaHWU
MOXHO YNOXWUTb JIMHWIKO CTOMb paLMoHaribHO, YTO OHa noTpebyeT Mpu nepeceyeHun nyTel faBUH MOCTPOWKU
NPOTUBONTABMHHbLIX COOPYXXEHWUIA 0YEHb HEGONBLUIOW AJTUHbI.



B kayecTBe nepBoro npumepa Mbl MOXXeM NPUBECTU ABa pa3pe3a Yepes ropHblii xpebeT (puc. 56). Ha BTopom
BapuaHTe KONMMYEeCTBO MaBUH 3HAYMTENbHO MeEHbLUE, TaK KakK yAanocb MNpaBWibHOW YKNadKoOW Tpaccbl YWTW OT
NaBUHOONACHbIX JTOrOB.

MoaTomy nMpaBunbHLIN BbIGOP TpacChl C y4ETOM, Kak OENCTBUSI CHEXHbBIX MAccC, Tak U OENCTBUS BO34YLUHOMN
BOJTHbI MOXET 40 MMHMMYMa COKPAaTUTb YNCIO U NPOTSXKEHHOCTb JTABMHOOMACHbIX y4aCTKOB MO AOPOre.

BTopon npumep (puc. 57) nokasbiBaeT ABa BO3MOXHbIX pELLUEHUS YKIagKu Tpacckl Npu nogbeme 1u3 Toukm A B
Touky B. MNpeacTosno nogHATLCHA MO OYeHb KPYTOMY KOCOropy, KOTOPbIN B HVWXHEW 4acTu 3a cyeT AenoBus umen
YKMOHbI 0koro 40-45° 1 kBepxy Nepexoamnn B OTBECHbIE CKarbl.

Macwrab
obuemMa naevmK

500[
1000

5000
10000—

70 B%

64 06
55_,,-“»14' HA L (D7 o9

50000——

looooo0
Hyba rypa ao:

6470 76 91

| - 100

|
|
3 | |
a5 o o R
| |
|

17

Puc. 56. NMpumep sbibopa O8yx 8apuaHmos nepeceyeHuUs: 20pHO20 xpebma ¢ y4emom nasuHHol ornacHocmu
(8epxHuli A, HuxHul B)

Becb cknoH nepeceyeH 14 naBuMHamu, U3 KOTOpbIX YacTb MJ1-3 (Npbiraowme nasuHbl N3 AeOpPMUPOBAHHBLIX
kapoB), J1J1-1 (noTkoBble NaBUHbI N3 3PO3NOHHBIX BPe30B). Jlora B BEPXHEN CKanbHOW 4acTu ObiMvM OYEHb Y3KUMU U
rnyboKMMM, B AENOBUANbHOM YacTu pacLUUPSNCh N NEPEXOANN B OOLUMPHbIE KOHYCbl BBIHOCOB.

B Tom cny4yae, ecnv BecTu Tpaccy No AenioBManbHOMY KOCOropy, rae, KOHEeYHO, cKarnbHbIX paboT MeHbLue,
Tpacca OO Tpex M gaxe OO cemu pa3 MOXeT ObiTb mepeceyeHa nasBuHamu. [1paBuNbHbIM peLleHMeM SBRASeTCH



cepnaHTMHHOE pa3BuUTUE TpacCbl Ha ©e3onacHom, NOKPbITOM J1€ECOM MbICY WU Npoxon B CKanbHOW MoOfKe
NOJTYTOHHENIEM K TO4YKEe B, nepecekad npu 3ToOM Kaxayro JiaBuUHy TOJIbKO NoO O4HOMY pasy.

Puc. 57. lNpumep d8yx sapuaHmos yknadku OOPOXHOU mpacchkl o Jla8UHOOMACHOMY KOCO20pY:

JIJI-1 - nomkoeasi nasuHa U3 3pO3UOHHO20 epe3la; J1/1-2 - nomkosas nasuHa u3 OeHydauyuoHHoU eopoHku; lMf1-2 -
npblearoujas naguHa u3 deHydayuoHHol 8opoHKu: 1/1-3 - npbizarowas nasuHa us 0egopmMupo8aHHO20 Kapa.

1. Jlec. 2. KycmapHuk. 3. Anbnutickul rnye. 4. OmeecHble 0bpbiebl. 5. [lepebili eapuaHm mpacchl. 6. Bmopou
sapuaHm mpaccel. 7. KoHyca nasuH. 8. paHuya delicmeusi 6030YUWHOU B8OSIHbI.



COCTABJIEHUE KAPTbI MPOrHO3A NABMHHOWU OMACHOCTH

KapTa nporHosa coctaensieTcs Ie€TOM, Korga OCTaTKu NaBUWHHBLIX KOHYCOB MOTYT YK€ MOJSIHOCTbIO pacTasiTb.
Jkcneavuus aenvTcs Ha [Ba oTpaaa:

1) HWXKHUIA OBWXETCA MO OHY OONUHbI U Be4eT TeOOONUTHLIN-TaXeOMETPUYECKUA - XO4, a TaKkKe BbIHOCUT
penepbl Hag AHOM OONUHBL. ATU penepbl OyayT HEOOXOAMMbI NS NPUBSA3KU BECEHHMX CbEMOK, KOrga AHO LOSUHbI
MOXeT ObITb 3abUTO cHerom moLLHocTblo 60 1 6onee meTpos. OTpsa obcnenyeT KOHYCbl BbIHOCA U YCTaHaBNMBaeT
Nno reomopdoIorM4eckMM 1 reob0TaHNYECKMM NPU3HAKaM BO3MOXHbIE pa3Mepbl NaBuH;

2) BepxHUn oTpsag obcregyeT naBMHOCOOpPLI, KaHamnbl CTOKa, MUKpopenbed CKITOHOB, a Takke BedeT ¢oTo-
OOKyMeHTaumio (C MNpPOTUBOMOMOXHbBIX CKMOHOB W BEPLUMH), T. €. NaHopamHyl OTOCHLEMKY CKIIOHOB MU
nasuHocbopoB. HeobxoamMMo nNpov3BOAMTL €XeOHEBHOEe MNpOsiBieHMe HeraTuBoB M yBA3biBaTb HabnwogeHus
BEPXHEro oTpsaa C TOYKaMM CTOSHMS Teo4oNnuTa MU pesynbTaTtaMmyn HabmogeHun HuxKHero otpsga. BepxHunm otpsag
OOIMKEH COCTOATb U3 PU3NYECKN KPEMKUX, XOPOLLO BriageloLwmX anbMUHUCTCKON TEXHMKOW Hay4HbIX COTPYAHMKOB.

B Tom cnyyae, ecnu B panoHe paboT npoBefeHa aspodOTOCHEMKA, 3aJaya BTOPOro OTpsga CBOAMTCS K
aewwmndpoBke Ha MECTHOCTW a3POCHUMKOB.

HeCMOTpFl Ha 3TO, BCe Xe crnenyeTt CTpeMUTbCd Npon3BognTb NaHOPaMHYLO q.)OTOC'beMKy CKINOHOB O0JINH, TaK
KaK CHMMOK C camosieTa He MOXET MOJIHOCTbI0 3aMEHWUTb MaHOpPaMHbIA CHUMOK. B 3KCneguuMOHHBIX YCNOBUSX
JenarTcsa KOHTaKTHble oTnevaTkM hoTonaHopam, Ha KOTOpbIX NPOCTaBNATCA HOMepa NaBuH.

OTtcyTcTBME TOMOrpaduyeckor KapTbl AOCTATOYHO KPYMHOrOo MacwTtaba He SBRSeTcs HenpeoaoNMMbIM
npenarcTenem Ans paboTbl. TeogonuTHbIM X0f4 MO OHY OOMVHbI SABMASIETCA OCb, K KOTOPOW NPUBA3LIBAOTCA BCE
HabnogeHus.

Mpn oTcyTCTBUKM TONOrPadIUyYecKon OCHOBbLI HEPEOKO MPUXOAUIIOCH COCTaBMATbL KapTy NPOrHo3a, Ha KOTopoun
nokasaH nvb TEOAONWUTHBLIM XO4 W pasmepbl NpeanonaralLMXCA KOHYCOB BblHOCa naBuH. CoBMelleHue xe
doTonaHopam C TOYKaMU CTOSHMS TeodonmTa U onMcaHue NnaBMHOCOOPOB Ha MEpPBOM 3Tane UCCNeLOoBaHUNM gatoT
BMOSHE AO0CTaTOYHbIE AaHHble ANns Bbibopa Tpacchl. ATOT MeToq paboThl MOMHOCTLIO cebsa onpaeaan.

CocmaeneHue ucnoAHUMENbHbLIX Yepmexe U /IcnonHuTenbHbIN YepTex K KapTe
MPOrHo3a AOSMKEH COCTaBNSATbCA BECHOMW, KOrga HauMHaeT CXOAWTb CHEXHbIV MOKPOB U KOoraa cpean Hero oT4eTniMBo
BbIAENAOTCA KOHYCbl MNMOTHOrO naBMHHOTO cHera (puc. 52). B 310 Bpemsi hoTonaHopambl OYeHb XOPOLLO
MOAYEPKMBAIOT NTAaBMHOOMNACHbIE MecCTa.

[ns onpedeneHns MOLWHOCTW 3aBanoB, KOTopble Yacto gocturaioT 50 un 6onee MeTpoB, MPoM3BOAUTCA
TaxeoMeTpuyeckasi CbeMKa NaBUHHbIX KOHYCOB C MPUBHA3KON 3TOW CbEMKW K pernepam, BbIHECEHHbIM Ha MecTa, He
3aBanuBaeMble naBuHamu, elle ¢ rneta. PasHOCTb OTMETOK 3eMIM M NMOBEPXHOCTM CHera 4acT MOLLHOCTb 3anaros.
Ha wcnonHutenbHOM 4epTexe ykasbiBaeTcd (B kybomeTpax B YCMOBHbIX MaclTabax) obbem KoHyca Kaxaon
naBuWHbl. Ho Tak kak 06beM AaHHOro KOHyca MOXeT CBanuTbCs eAMHOBPEMEHHO UMW COCTOSATb U3 NOCTENEHHO Hapa-
CTaloLMX KOHYCOB, HEOOXOAUMO CpaBHMBATb NaBUHbI HEe TOMbKO MO 06beMy KOHycCa, HO U MO 3Heprumn yaapa, 4To
Hamu yxe Obino pasobpaHo B HacTosILEN paboTe.

KapTa ¢ ykasaHuem aHeprumn ygapoB 06BanoB MOXeT OblTb COCTaBrieHa NULb NPW HaNMMyMM CTauMOHaPHbIX
KpyrnorognyHblx HabnogeHun 3a nageHveMm naBuH, Tak Kak HeobxoauMmo pacnonaratb CBeAEHVSIMW O 4vacToTe
nageHusa naBuvH, KybaType Kaxabli pa3 cOpPOLLEHHOro cHera n ero MIoTHOCTY.

Mpw cocTaBneHnn NCNOMHUTENBHOIO YepTexa He crneayeT B NepBbIv XKe rof 3a4epkvMBaTh Ha KapTe NMporHosa
HaMeu4eHHble naBVHbl MO reomopdonoruyeckum n reoboTaHuYeckum npusHakam. Ha mecTte npegnonarasLLMXCA
NaBMH MNpW NPOBEPKE MOXET M HEe OKa3aTbCA KOHYCOB, MOCKOMbKY MaBWHbl MOryT nagaTb HEe exerogHo, a ¢
nepepbiBamMy B NATb-LLECTb J1ET, Y NPOrHO3 MOXET NOATBEPAUTLCS TONMbKO Yepes HECKOIbKO feT.

B kayecTBe NpMMepoB TUNOB NAaBMHHbIX KAPT MOXHO NPUBECTM CriegytoLme:

1. B 1924 r. Buiwna pabota A. Annukca (1924, 6, ctp. 529), B koTOpoK Obina NoMeLleHa NnaBMHHAsA KapTta
mMaccuBa OnzaHc B ['peHobne. Ha aTon kapTe NaBWHbI NMOKa3aHbl O4EHb CXEMAaTMYHO M 13 50 KpynHbIX
NaBuWH 3aHyMepoBaHbl NULLb 6, T. €. NoApOOHbIE ONNCAHMSA NMEKTCS NULLb MO HUM.

Takow Tvn NaBUHHOW KapTbl HAC He MOXET y4OBMETBOPUTb, TaK Kak Ha HEN HeNb3si CpaBHUBATb OTAESNbHbIE
naBuHbI 1 BbIBPaTb HYXXHOE peLleHne.

2. B 1936 r. B kHure I.I. CaaTtussHa «CHeza u cHexHble obegarbiy (1936, cTp. 31) 6bina onybnukoBaHa

MernkomaclTabHas kapTa C ykazaHMeM UHTEHCMBHOCTU CHEXHbIX 06Banos.

OTa KapTta ouyeHb CcunbHO obe3nuuMBaeT OCOOEHHOCTW OTAENbHbIX MaBWH, TaK Kak Kaxgas naBuHa
npuypoyeHa K onpeaeneHHoOMy foKanu3oBaHHOMY NyTW, U He Bceraa CyMMapHbIi 0O6beM 3aBanbHOro CHera, Kak Mbl
yXKe rOBOpPUNU BbILLE, MOXET XapakTepn3oBaTb CTEMNEHb NTAaBUHHOW OMACHOCTW.

KpynHomacwiTabHble kapThl (pyc. 58) No3BONSAOT y)Ke HAHECTU CHErocbopHbIN BaccenH, kaHan CToka N KOHYC
BblHOCA, a TakKe MnokasaTb MHAEKCOM TuM flaBMHOCOOpa W rpaHuubl BO3MOXHOIO PacrnpoOCTPaHEHUs JTaBMHHOIO
cHera (onpegerneHHble reoMmoporornyeckMmM, reoboTaHNYeckum 1 MaTemMaTMyeckum MeTogamu).

KpynHomacwTabHble KapTbl TakkKe MO3BOMSAKT COCTaBMTb MOAPOOHbIE KapTbl Kaxgoro naBuHocbopa cC
yKasaHueMm BaxkHbIX Mopdponornyecknx ocobeHHocTen. [1se Takune kaptbl onybnukosaHsl [1.H. YupBuHckum B 1948 T.
B ero pabote «OnbIT onpeaeneHns NaBMHOONACHBLIX 30H N0 HabnaeHnam B XnbnHckux TyHgpax» (1948, ctp. 224-
225) (puc. 59). Ha aTux kapTax yaaeTcs nokasaTb psa BaXHbIX AeTanen.



N hn-2

e

Puc. 58. JlasuHHasi kapma C yka3aHUeM muriog JlaguH, KOHYC08 8bIHOCa U epaHul chakmudecku Habnwdasweaocs
JTaBUHHO20 CHEez2a, @ MakKXe 803MOXHO20 PacrpoCcmpaHeHus JTaguH:

JIJI-1 - nomkoeasi nasuHa U3 3PO3UOHHO20 8pe3a; J1/1-2 - nomkoeasi nasuHa u3 deHydalyuoHHoU 80poHKu; J1/1-3 -
5iomkoeasi nnasuHa u3 OeghopmuposaHHoz20 Kapa; J1/1-1 - npblearowas nagsuHa U3 3pPO3UOHHO20 epesa; [1/1-2 -
npblearowas naguHa u3 0eHydauuoHHoU 80poHKu; [1/1-4 - npbizarowas nasuHa u3 degpopmuposaHHo20 Kapa. 118 -
148 - Homepa nasuH.

1. JlasuHocbop 2. KoHyc ebiHOca nasuHbl. 3. [paHuya 803MOXHO20 PacripocmpaHeHusi iasuH, orpedesieHHas
mamemamudeckum memodom. 4. Jlye. 5. bonomo. 6. lNecok. 7. KycmapHuk. 8. CkanbHble 0bpbigbl. 9. Obpbig 8
pbixnbix nopodax. 10. lNpednonazaemasi dopoea.

NMPOrPAMMbI U3YHEHUA NABUH

OG6bIYHO KccrnegoBaTenb NonagaeT B ropHble paloHbl K UIOHIO, @ Yalle K Havarny uionsi, T. €. UMEHHO K TOMYy
BPEMEHU, Korga 3Ha4YUTeNbHOe KONMYECTBO NaBMHHbIX KOHYcOB TaeT. KoHel, ke nonesbix paboT coBnagaeTt c
nepBbIMU cHeronagamu (OKTsIOpb-HOSAGPL). Mo3aToMy M3 MoNs 3peHust uccregoBaTens BbiNagaeT BpeMsi NageHust
naBuH. Bbinu cnyyau, korga uccrnegosaTenu, Npoeoas paboTy Nub B NIeTHEE BPEMS], He NMoAo03peBanu o0 Hanuyimum
naBuH. HeobxoguMmo 3aMeTWTb, YTO CaMbIM MpPaBUIIbHBIM CMOCOOOM K3yYeHUs NaBUMHOM OMAacHOCTU SABMSETCSH
KpyrnoroguyHoe cTauuMoOHapHoe uccriefoBaHue Tepputopumn. Ho, K coxamneHuto, Takoe uccrnegoBaHue CHOXHO
opraHusoBaTtb. [Mo3TOMy Heob6xogumMoO peKoMeHOOoBaTb MEeTOAbl COCTaBMEHUS NaBUHHLIX KapT MO KOCBEHHbIM
npusHakam.

JlaBuHbI MOryT MagaTbh He eXerogHo, HO 3aTo Jaxe pas npolledlwas NaBuHa oOcTaBnseT nocne cebs
onpeneneHHble credbl. N3yyeHne Mmopdonoruy naBuHOCGOpa, KaHanoB CTOKa M KOHYCOB BblIHOCA [aeT BO3-
MOXHOCTb He TOMbKO HAHECTU Ha KapTy KOHTYP NaBWHbI, HO U OMNpeaenvTb PeXUM ee nageHust U ykasatb MeToabl
O0pbLObLI C HE.

Peructpaums Bcex HabnogeHUi Hag crnegamy NaBuMH M OcTaTKaMu MaBWHHOIMO cHera AoShKHa BeCTUCb Mo
nporpamMmamM. Takue nporpaMMbl HAGMHOAEHWI Mydlle BCEero pasmMHOXWUTb TUMNOrpadckMm cnocoGoM Ha NIoTHOW
Gymare unu KapToHe ¢ TeM, YTOGbl UCMOMb30BaTb UX BNOCNEACTBUM Kak KapTOTeKy.
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Puc. 59. AlikyatiseHm4yopckuli 0eghopmuposaHHbIl kap (kapma ornybnukoeaHa lN.H. HupsuHckum, 1948, cmp. 224):

1.MpaHuya Oepopmupo8aHHO20 Kapa-akKymyrnsmopa cHeza. 2. OspaxHass 6oposda. 3. Bpes-nomok, 4. Obpsbiebl
KopeHHbIx nopod. 5. CenaxeHHble 8bixo0bi ckan. 6. CmyneH4amsle 8bixo0bl ckan. 7. Ockinu. 8. KoHyc ebibpoca
nasuHbl. 9. KoHmyp nasuHHbix omnoxeHud. 10. paHuya neca, deghopmuposaHHo20 6030yWHOU 60sIHOU, U

KameHHble obriomku. 12. Jlec, OeghopmuposaHHbil naguHamu. 13. MpaHuya neca, 0eghopmupo8aHHO20 r1aguHaMu.
14. JlasuHope3 u omboliHas cmeHKa,



PN PE

10.
11.
12.

4.
5.

a)
6)

6)

MporpammaNe1.
M3yyeHne naBmH MO KOCBEHHbLIM NMpU3HaKam

Homep naBuHbI.

[aTta nponsseaeHHON 3anncu.

MecTononoxeHue kKoHyca NnaBuHbI (KUITOMETPaX, NUKeTax): BbICOTa HaZ YPOBHEM MOpSI.
MonoxeHne KoOHyca BbIHOCA OTHOCUTENBHO OCK TpacChl UMM CTPOUTENBHOIO 0ObEeKTa:

a) 8 KaKoM Mecme slasuHa repecekaemcsi mpaccol (102, KOHyC 8biHoca);
6) ¢ kaKkol cmopoHb! Nadaem nasuHa (HazopHasi usu ¢ MPOMUBOINOJIOXKHOZ0 CKITOHA);
8) OnuHa 3aeara o mpacce u rpumMepHasi MowHocmb (onpedensiemcs Mo credam Ha 0epesbsix U cKasiax).

3kenosnums u cbopma JTaBMHOOMNACHOIO CKI10HAa, BOFHyTbIIZ nnn BbII'IyKﬂbIl‘/‘I CKJITOH.
OnucaHune CHeFOC60pHOFO baccewnHa, nora u KOHYCa BbIHOCa (a6COJ'IIOTHaFI N OTHOCUTEJIbHAaA BbICOTa,
PacTUTENBbHOCTb N T. ﬂ,.):

a) mopghonoeuyeckuli mun naguHocbopa, pasmepbl, MUKpopenbeg, nornepeyHbie U npooosibHbIE MPoguIu
yepe3s s1asuHocbop, pacmumerisHoCMb,

6) popma kaHana cmoka (rioza). Hanu4ue ydacmkog omeecHo20 rnadeHus. [1podoribHbIU npoguribs fo2a,

8) KOHYyC 8bIHOCa, rniouwjadb KOHyca, rornepeyHbie pas3pesbl Yepe3 KOHyc. @eHonoauyeckue ¢hasbl pa3gumusi
pacmumenbsHOCMU U murn pacmumersibHbIX accoyuayuli Ha KOHycax U 80Kpya KoHyca. Pe3ynbmamai
WwyghposKU KOHyca (ecmpeyeHsbl fiu no2pebeHHbIe 20pU30HMbI 1048, KOSIUYeCcmeo 20pU30HMO8, murl r1o4e).
OcoberHHocmu 3anezaHusi 06510MKO8 Ha MOX08bIX ModywKax U pacmumeribHOCmu.

paHMua ganbHOCTM BbIOpOCa NaBuWHbI, ONpeaeneHHas matemaTudeckum nytem (no gpopmyne THAC).
CoBnagaeT nu rpaHnLa, yCTaHOBMEHHasi Mo reoMmopdonorMyeckumM U reoboTaHMYeCKUM NpuU3HaKkam, ¢
rpaHvLen, onpegeneHHon matemaTM4eCckMM METOA0M.

PaspyLieHus, npuiyMHeHHbIe NaBUHON:

a) cnedbl paspyuweHuli, MPUYUHEHHbIE CHE20M;
6) cnedbi paspyweHul, NPUYUHEHHbIE 8030YUWHOU 80/THOU.

MpeonoxeHns no 6opbbe ¢ nasBuHON. Bo3moxHOCTM wmcnonb3oBaHus ocobeHHocTen penbeda.
Mpeanaraemble METOAbI 3ALUUTBI.

Homep coToCcHMMKA, 3apMCOBOK U NaHLLeTa Tonorpadmnyeckon, CbEMKN.

HasBaHusa Tyna naBuHblI.

damnnumsa n OMKHOCTb NPOM3BOAMBLLETO OMUCAHMWE.

Mporpamma Ne2.
M3yyeHne coxpaHuBLLIENCS NaBUHbI

Homep naBuHbI.

[aTa v yac nponsBeaeHHON 3anncu.

Hata n yac nageHus naBuHbI (yka3aTb, OT KOrO MOJTyYeHbl CBEAEHWST).

3ByKOBbIE ABMEHMS,  COMPOBOXAABLUME NaAEHUE NaBUHbI.

MecTononoxeHne KOHyca naBuHbI (KMNomeTpax, nukeTax). BoicoTa Hag ypoOBHEM MOpS.
lMonoXeHne KoHyca BbIHOCA OTHOCUTENBHO OCU TPacChl UM CTPOUTENBHOIO obbekTa:

8 KaKoM Mecme fiaguHa repecekaemcsi mpaccol (1102, KOHyC 8bIHOCa);
C Kakol cmopoHbI nadaem naguHa (Ha2opHasi urnu ¢ rnpomueorosiOXHO20 CKIIOHa);
OnuHa 3aeana o mpacce U MOWHOCMb. 3asasl MpPakmuyecKu HEB03MOXHO Wypgosamb, [M03MOMY

yenecoobpasHee npoussodumse ornpedesieHUe MOWHOCMU yKa3aHHbIM HaMu Memodom.

6.

a)

OnuncaHmne cocTosiHMSA cHerocbopHoro 6accenHa u nora (oNUCbIBAeTCs C NOMOLLbK BMHOKNSA):

COXpaHHOCMb cnedos omopeaeweflc,q macchl CHeaa 8 obslacmu numadusl, Hanu4due rnopozoe ompekisea,

npoueHm rnow,adu cxoda cHeaa u3 cHe2ocbopHo20 bacceliHa;

6)

7.
8.
9.

ornucaHue rnogepxHocmeli CKOJ/Ib)XXeHUSI 8 KaHasie cmoka (obriedeHeHue, 60po3dbl u rp.).

CocTosiHMe noroabl B MOMEHT NafeHNs NaBUHBbI.
3KCno3nLmnsa NaBUHOOMNACHOIO CKMOHa.
Twvin naBUHbI.



10. OnucaHne KOHYyCa BblHOCa J1aBUHbI:

a) ¢popma KoHyca 8 rinaHe, pa3mepsbi (OrluHa, WUpPUHa);

6) o06bem KOoHyca, cpedHUe U MaKcuMarbHble MOWHOCMU;

8) n/IOMHOCMb U CMpPYKmMypa cHeaa, 8esluduHa omaoesibHbIX 2/blb;

2) cmeneHb 3a2psi3HEHHOCMU M0BEPXHOCMU KOHYCa;

8) cmeneHb 3acopeHHocmuU 06/10MOYHbIM MamepuasioM, cmeosamu 0epesbes, ocmamkamu cmpoeHul u np.;
e) MuKpopesibegh No8epxHOCMU 1a8UHHO20 KOHYCa.

11. PaspylwieHus, NpUMYNHEHHbIE NTaBUHOM:

a) cneldbl paspyweHud, npou3eedeHHbIe CHEZOM;
6) cnedbi paspyweHul, npou3eedeHHble 8030yUIHOU 80JTHOU.

12. TpennoxeHus no 6opbbe ¢ NaBUHOWN.
13. Homep ¢doTOCHUMKA, 3apMCOBKM M MaHLeTa Tonorpadnyeckon CbeMKU.
14. damnnuna n 4OMKHOCTb NPON3BOAMBLLENO ONUCaHUE.

OcobeHHO BaXkHO COCTaBUTb KapTy nporHosa NaBWHHOW OMACHOCTU MO KOCBEHHbIM Npu3Hakam, TaK KakK OHU
OTpaxakT nageHune nasuH B NpoLUSIOM. B 10 Xe BpeMA OCTaTKN NNaBUHHbIX KOHYCOB BECHOW He MOryT yKa3aTb BCe
NlaBMHoOoONacHble MecTa.

KOCBEHHbIE NMPU3HAKW, NO3BOJIAIOLLUE OMNPEAEJINTb HAJIMYMUE JIABUH

I'Ip|/| COCTaBleHNUN KapT JNTaBUHHOW OMacHOCTU H806XO,D,I/IMO nccnegoBaTb reomopq)onormqecme n
reoboTaHn4yeckme ocobeHHOCTH TEPPUTOPUN, TaK KakK OHU MOryT OaTb HageXHOoe yKa3aHue Ha Hanun4dune B ﬂ,aHHOVI
MEeCTHOCTW NTaBUH 3MMOMW.

Feomopddonornyeckme npusHaku

CHezaocb6bopHbIe 6accelHbl WUMET PasnNMiHyl0 KOHpUrypaumuo 1 pasnuyHble YKMoHbl (puc.
52). B Tom crniyyae, ecnv naBMHOCOOPOM CRYXUT Kap, COXPaHSIOLWMIN CBOUCTBEHHYIO eMy (hOpMy Yaluu C KPyTbiMU
CKITOHaMV W MAOCKUM [HOM, TO B HEM MOXET CKannuBaTbCs OYE€Hb MHOrO CHera, U K KOHUY 3VMMbl npousonget
B0onbLUON CHEXHbIV obBan.

CuvnbHO paspyLUeHHble Kapbl, NPeBPaTMBLUMECH B KPYTOCTEHHbIE BPE3bl, CKIIOHbI KOTOPbLIX HEMOCPEeOCTBEHHO
NepexoasT B CKIOHbI KaHana CToKa, 4aloT YacTble NaBMHbl CPaBHUTENBbHO HeBomMblnX 06bemoB. Mo3ToMy Ha kapTy
HaHocATCS:

a) KoHmMyp nasuHocbopa;

6) konuyecmeo paduasibHO pacxodsuuxcs pycer;

8) KOHMYypP pocchinet, 3adepHoB8aHHbIX CKITIOHO8 U p.;
2) KOHmMyp 0cmamko8 s10CK020 OHa;

0) YKIIOHbI CKITOHO8;

e) daHHbIe Onsi cocmaessieHUst rnonepeyYHUKos.

KaHaunbi cmoka-nomku (nora) - Vy3KMe KPYTOCTEHHble Bpe3bl - Cnyxar nyTaMu
TPaAHCMOPTUPOBKM NaBUHHOIO cHera. CKMOHbl UX HecyT credbl OBWKEHUS NaBWH, NPUYEM OObIYHO OHWU JIMLLEHBI
pactutensHocTu (puc. 60). MNpu obcneaoBaHMM KaHaNoB CTOKa OTMEYaTCS:

a) yKIIoHbI, OruHa, WUpuUHa,
6) xapakmep nnodcmurnarowieli MogepxHocmu,
8) rnorepeyHbie nPoghusiu slo2a 8 HECKOMbKUX Mecmax.

KoHycbl eblHOCa JiaeUuH OTNMNYAOTCA OT KOHYCOB, CO34aBaeMbiX BPEMEHHbIMWU TFOPHbIMU
pyyubsamn. KoHyC BbIHOCa FOPHOMO pPy4Ybs COCTOUT M3 COPTUPOBaAHHOIO Matepuana, npu 3T0M Mno nepudepun KoHyca
oTknagblBaetcs bonee menkun matepwan. Ha koHycax BblHOCa, NO KOTOPbIM CKaTblBANMUCb NaBWUHbI, YacTO nexar
OrPOMHbIE MbIObl B O4EHb HEYCTOMYMBOM COCTOSIHUW. DTO 0O6BACHAETCA TeM, YTO Mblbbl HE KAaTUMUCh MO KOHYCY, a
BbITAsANM U3 CHEXHOW MacChbl, BCNEACTBUE YEro OHM YacTo nexar Ha 06rioMKax CTBOMOB AePeBbEB UMM HA MOXOBON
noayLuke.

KoHyc BblHOCa, NO KOTOPOMY MPOXOAAT faBMHbI, MMEET MO KpasiM BbICOKME rpsabl 065I0MOYHOrO MaTtepuana,
KoTopble 06pamnsAlT ¢ 6OKOB He TOMbKO CaM KOHYC, HO U MOAHNMAOTCS BBEPX MO CKIOHY, 06pamMnsas HUKHIO YacTb
KaHana cToka.



Puc. 60. lNymu nasuH Ha ckrnoHe xpebma (¢hbomo asmopa).

BO3HWKHOBEHUE 3TUX XapaKTEPHbIX POPM CBSI3AHO C TEM, YTO NaBMHA, CKOMb3s MO PbIXbiM, 061IOMOYHBIM
ToMLWam, Cco3aaeT LUMPOKYH NOXOUHY B CpeaHen 4acTh U OTXKMMAET B CTOPOHbI YacTb OGFIOMOYHOIO Martepuana,
KOTOpPbIA HAarpoMoXaaeTcs B BUAE NpaBuIbHbIX BanoB.

O4yeHb 4acTo Ha Yy)Xe COBCEM MITOCKMX AHWLIAX OOMWH OTAErNbHble YYacTKM NMaBMHHOTO MyTW HaNOMWHAKT
NMOBEPXHOCTb LUMPOKON aBTOCTpadbl, y KOTOPOM Ha MeCTe OOPOXHbIX KaHaB (KIOBETOB) pacnoniaratoTcs Basbl M3
obnomoyHoro matepuana.

Ckanucmbie ycmynbl. Bo3gywHble BOMHbl BO3HUKAKT NPU OYEHb GOSbLUMX CKOPOCTAX NaBWH,
NPUBNMKAKLLNXCSA K CKOPOCTKN cBobBoaHoro nageHus ten. CeobogHoe nageHue NnaByHbI BO3MOXHO MPU HanNn4ymMm Ha
€€ NyTu OTBECHbIX Y4aCTKOB UM TeppacUpOBaHHbIX CKITOHOB.

B cBs3n ¢ 9TMM He0BX0aMMO KapTMpoBaTh:

a) nosepxHocmu risieyell mpoz2os ¢ yKkasaHueM WUPUHbI U MUKpopesibegha CKII0HOS,
6) HazopHble meppach! (MO10CkI Mapos, CAUBLIUXCS BOKO8bIMU CMeHKaMU).

JlaguHHBbIe 6ye2pbl COCTOAT U3 OBIIOMOYHOIO MaTepuana v PeYHoN rasibkv; OHW BO3HUKAIOT Ha
MPOTUBOMONOXHbIX 6eperax peku, Korga KpyrHble naBuHbl nepebpackbiBaloTcs Ha MPOTMBOMOMOXHLIN Beper,
3axBaTbiBas peyHoW anmioBuin. Ecnn naBuHbLI NepekpbiBaloT PeKy He eXerodHo, TO Ha Takux Byrpax nocensercs
KyCTapHUKOBas pacTUTENbHOCTb.

lMTceedob6okoenble MOpPEHLl - IPaabl, NPUCIOHEHHbIE K MOAOLWBE CKIOHOB AOnuHbl. [pu
BHUMaTENbHOM U3yYeHUN TakuX rpsg BbIACHAETCS, YTO OHU COCTOSAT UCKMIOUYUTENBHO U3 OBMOMKOB MECTHBIX FOPHbIX
nopoAd, Craralolmux CKMOH, U MepenonHeHbl MEeNKO3eMOM, COpPBAHHbIM CO CKSIOHa AepHOBUMHAMM U oBGromMkamu
CYYbeB KyCTapHWUKOB M My4ykaMu Tpasbl. Bo3HMKaOT 9T popMbI NMPU KPYNHBLIX MOKPbIX OCOBaX.

Mopgponoauvyeckue munbl eodopa3zdesnoe. Heobxogumo HaHOCUTbL Ha KapTy
TWNbl BOAOPA3aenoB, BblAENss Npy 3TOM OCTpble (anbnuinckmMe) n nnatoobpasHble Bogopasgenbl.

®opmMa ckKkmoHa. [locne HaHeCeHUsI BCEX MEPEYUCIIEHHBIX KOHTYPOB MPOM3BOAUTCS MOCTPOEHME
NPOAONbHBLIX Npodunen kaxgoro nasmHocbopa, n no gopmyne THUC onpegensetcsa (MatemMaTtu4eckum nyTem)
MaKkcuMmarbHas ganbHoCTb Bblbpoca naBuH. [onyynB 3TW faHHble, criefyeT Ha MEeCTHOCTM NMPOBEPWUTb, HET Nu



crefoB nMafdeHWsl naBuWH B Mpedenax 9SToW  MaKCMMarnbHOW  rpaHulbl  pacrnpoCTpaHeHusl, MoNy4YeHHOM
MaTeMaTU4ECKUM NMyTeM.

FeoboTaHu4Yeckne NnpusHaKm
BnusiHne cHeXHbIX NaBuH Ha pacTuTenbHOCTb MAOET No ABYM HanpaB1€HUAM:
a) MeXaHN4eCKOe YHUHYTOXEeHUE onpenerieHHblX BUAOB PaCTUTENTbHOCTU.

Ha KaBkase MOXHO HabnogaTe OrpOMHbIE NaBUHHbIE «MPOYECHI» HA CKIOHAX, 3apOCLUMX NUXTOM (puc. 61).
. N. 3103nH B cTatbe «BpedHblie HacekoMble HEKOMOPBbIX OpesecHbix Mopod Kaekadckoao 3arosedHuka (HoxxHOU
yacmu)» (1936, cTp. 39) Tak onucbiBaeT AeNCTBMNE NaBUHbI Ha Nec:

«Obpasosaswiucb Ha Ny2ax, OHa 3arofiHunia J10XXKOUHKYy 20pHO20 py4bs U, bbicmpo nadas 6HU3, ebigarnusna c
KOpHeM pacmyuwjue o CKIIoHaM HacaxO0eHusi u3 rnuxmal, byka u ocuHbl. Bcio amy maccy nasuHa yHecna ¢ cobod,
foka He ocmaHosusiacb 3a 08opomMoM py4qbs. B Hacmoswee spemsi 30ecb ObHapyxueaemcsi HerpoxoOuMbIl
3aearn u3 HaepoMOXOeHHbIX Opye Ha Opyaa eHUWUX CMeosios; 3asasl MsSHemMcs Mo pPy4Ybio Ha pPaccmMosIHUU noYmu
uernoeo Kunomempa; 30ecb Hac4yumsieaemcsi 3o 5 000 cmeosios, o npeumywecmsy nUXmbi»;

6) M3MEHEHNE CcOCTaBa PaCTUTESNbHbLIX accouMauuin nog BAUSHUMEM BO3HUKLLMX 0COObIX 3KOMOMMYECKNX
ycnoawﬁ 13-3a JOJIroro 3anexunBaHma OCTaTKoOB CHEXHbIX 3aBalloB.

MenneHHo crnonaatoLwuii cHer cnocoGeH BbipblBaTb C KOPHEM UMW NpurinbaTtb K 3emne aepesbs. Ha cknoHax,
roe HabnogaeTca NUWb MeasieHHoe NepeMeLLeHe CHera, CTBOSbl AePeBbeB NprobpeTaloT cabneBnaHyto opmy.
JNlaBMHaA COBEPLUEHHO YHUYTOXAET XBOMHbIE AEePEeBbsi, U MO3TOMY B MECTAX JTABUHHbLIX NPOYECOB MOCENSATCS YrHe-
TeHHble Gepesa, psibMHa 1 Opyrue MenkonvcTHble NopoAbl, KOTOPblE UCKPUBIEHBI U UMET cabneBuaHyo gopmy
CTBOJIOB.

Puc. 61. CkroHbl xpebma co criedamu f1aguH (pomo asemopa).

MyTM naBWH cpegu CKMOHOB, MOPOCLWIMX TEMHbIM MUXTAPHWKOM, BWAHLI M3Qanu, Tak Kak JIeTOM OHMU
BbIAENSAOTCS APKOW 3€NEHbI0, @ OCEHBIO - 30510TOM PACKPACKOW.



FeoboTaHMYeCcKMe MPU3HAKM XOPOLLIO OTpaXKalT pasMepbl CPaBHUTENbHO HEAABHO MPOLUEALIMX NMaBuH (puUc.
62). OgHako He criegyeT Ux OCODEHHO MepeoLeHnBaThb, Tak Kak OHU MOFYT He OTpa3uTb CNedoB NageHus NaBuH,
nagawoLumx oanH-ABa pasa B ctoneTtue, 3a 50-60 net Ha 06BanbHOM Npoyece MOXET NOSIBUTLCS MOJTOLOM Jec.

B cBsa3u ¢ 3TMM cnegyeT KapTupoBaTh:

1. KoHmypsbi 3apocneli 6epe3Hsikos u Opyaux JIUCMEEHHbIX Mopod cpedu XBOUHbIX 1ECO8 Ha CK/IOHax U Ha
OHe OOsuUH.

2. [lonoxeHue Monodbix nobezos, KOmMopble Moasu bbiMb HaKITOHEHb! 10 XO0Y 1aB8UHbI.

3. KoHmypbi delicmeusi 8030yWHOU B0JIHbI, KOMOPbIE O4YEeHb XOPOLWO MPOC/IEXUBAIOMCS M0 HAaKIOHHBIM U
C/IOMaHHbIM 0epesbsiM, a makxe o epaHuuye X80UHbIX HacaxoeHul, 0bpamMsouUX SPKO-3e/1eHbIl KOH-
myp JlUCMBEeHHbIX MOPO0, Mo08epKeHHbIX 0elicmauUI0, KaK CHEXHbIX Macc, mak U 8030YWHbIX 8O0JIH.

Mpwn kapTUpoBaHUN HEOOXOAMMO ONpeaennTb, B Kakylo CTOPOHY HaKMOHEHbI CIIOMaHHble AepeBbsi, Tak Kak no
3TOMY NPU3HAKY MOXHO YCTAaHOBUTb HaNpaBrieHne eNCTBUSA BO3OYLLHOW BOSHbI.

MMNOTHBLIN NaBUHHBIA CHEr COXPaHAETCS OO0 MIOHSA-UIONS, a WUHOrga OTAENbHble MATHA €ro CXOAST NUlb B
Hayane aerycta. [loaToMy B MecTax, rae 3aneXuBaeTCs CHer, CO34alTCA COBEPLUEHHO WHblE 3JKOMOrndeckue
YCINOBMSl, PE3KO CKasblBalLMECA Ha W3MEHEHUW cocTaBa pacTUTENbHOCTU. TakoW nanawadT HanoMuHaet
NnonsipHble YCMNOBUS: pacTeHusi, TpebyloLne Anst CBOEr0 pa3BUTUSi NPOAOIKUTENBHOMO Nepuoaa Beretaumm , B Takux
MecTax MOSNHOCTbIO McyesalT. Tak Kak M3ObITOYHOE YBMaXHeHWe co3daeT Mo nepudepum KoHyca BbIHOCA
3abonaunBaHne, nNOSABMSIETCA MHOro Braronobmebix GopM pacTeHun. BosHuMKaeT CcHeroBass WHBepPCUS
pacTUTENBHOCTU, MPU KOTOPOK pacTeHns 6onee BbICOKON rofibLLlOBON (arbMMINCKOM) 30HbI MOCENATCA Cpean NecHon
30HbI, TaK Kak BMECTE C NaBMHaMM NonagatT BHU3 U CEMEHa anbNUNCKNX pacTeHUN. JIaBUHHBIN CHET, 3anexmnBasicb
[0 BTOPOW NOJMOBMHbLI NleTa, cO30aeT MUKPOKIMMAT, CBOMCTBEHHbI 6onee BbICOKMM NaHAwadTHBIM 30HaM.

Puc. 62. O6ogpaHHbIe U UCKPUBIIEHHbIE NMaBUHOW OepeBbs (¢homo asmopa).

JlaBnHHasA [eATenbHOCTb JOCTUMAET MHOr4a CTOSb 3HAYUTENbHbLIX PAa3MEPOB, YTO B JOJIMHAX HA NMPOTSXKEHUU
MHOIMX KMIIOMETPOB OTCYTCTBYET ApeBecHasi pacTUTENbHOCTb, XOTS N0 abCONMOTHLIM BbICOTaM Hag YPOBHEM MOpPS
Ha OHMWAX W CKMNOHax AONvH Mor npouspactaTe nec (puc. 63). Hawwm HabniogeHua Ha 3anagHom Kaekase
CBUOETENLCTBYIOT O TOM, YTO HA CEBEPHOM CKITOHE XpebTa necHas 3oHa nogHumaeTcst 4o oTMeTok 2 300 m.

WNckntoyeHnem m3 atoro obuiero npaBuna cryxaT BEpXOBbs BCEX MOMNEPEYHbIX AONWH, paspesarolmx
naBHbIA XpebeT, MOCKOMNbKY Ha 3TUX BbICOTAX Ha OHE Y3KUX 3aTEHEHHbIX YLENUA CKannmMBaeTCsi MHOTO JTaBUHHOIO
CHera, KOTOpPbIN NEXUT 4O BTOPOM NMOJTOBUHBI NIOSIS.
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Puc. 63. Ocmpoeku riecos Ha CKIloHax, pa3desieHHble nymsmMu 1asuH (gpomo asmopa).

OTO CMMbHO COKpallaeT BereTauMoHHbIN Nepuos, 3aTpyaHsa pasBuTME JIECHOW pacTUTenbHOCTU. [oaTomy B
nonepeyHbIX JONIMHAX BEPXHSISi rpaHuLa neca cryckaertcst o otmeTtok 1 900-2 000 m.

Ha 1oxHOM CKIoHe, B CBSA3M C elle 6onee OONrMm 3anexnBaHneM MOLLHbIX 3UMHUX CHEroB, BEPXHAS rpaHuua
neca B 3HAYMUTENbHOW YacCTM CKIOHA NeXuT Ha BbicoTe 2 000 M, HO B rny0OoOKuX, NonepeyHbiX AoNuHax AuauLu-
Aurapsl, FOxHoro lMTbiwa n Xeuksapbl cnyckaetcs 4o otmetok 1 200 m.

CTtonb GOMbLUOE CHWKEHWE BEPXHEW rpaHuLbl fleca CBSI3aHO C OFPOMHBLIMW NlaBMHaMK, KOTopble 3abuBatoT
OHO [OOMWH Ha MHOIME OECSATKM MeTpoB. AHANOrMYHOE SBMEHME MOXHO HabnioaaTb B BEPXOBbsX pekn Knbiy.
BepHbiM nokasaTenem nNaBMHOW ONACHOCTW CRYXUT 3ana3gblBaHNE OTAENbHbIX CE30HHbIX SIBMEHWA B KWU3HU
pacTeHuin B Tex MecTax, e elle HeaBHO nexan cHer (Hanpumep, dasa pacnyckaHus NMMCTbEB, NO34Hee LBeTeHne
n ap.).

OKOMornyeckne ycrioBusi pasBUTUS PacTUTENBHOCTU B MECTax PEerynsapHoro nageHusi naBuH aHanorvyHbl
3KOJTOMMYECKNM YCITOBUSAM «CHEXHbIX AoNMHOK» (Schnee tiilchen), o koTtopbix AnexuH (1938, cTp. 232) nucarn:

«3Omo - Heborsbwue MOHWXEeHUS Unu JIOXOUHKU, 20e 3umoli ckorissiemcsi bosibwe 8cea20 CHeay; JIemoM OH
maem U CUSIbHO yefiaxHsem [o4ygy, Ha KOmopolU pa3eusaemcsi ceoeobpasHbili pacmumeribHbIl MOKPOs.
MecmoobumaHusi umerom MHO20 8na2u Kpyarbil 200, HU3KY memrepamypy U KOpomkul eezemalyUuoHHbIl
nepuoo».

3aecb, no cnoBam AnexvHa, cosgaetcs utoueHo3 anbnuiickoro nyra (Sempervirentiherbosa).

MpyMepoM BO3HUKHOBEHMS Y4aCTKOB anbMUACKONA PaCTUTENbHOCTU HA YPOBHE 30Hbl XBOWHbLIX JIECOB MOXET
cnyxuTb gonuHa pekn CesepHbln Knyxop, rae, 6narogapsa nasnHam, 3apoXaaloLmMMCs B 30He anbryUnCcKUX NyroB y
MOAOLLUBbI CKIIOHOB, HAa KOHycCax BblHOCa MOSBNSETCH anbhuiickas pacTUTENbHOCTb. 34eck no nepudepumn KoHyca
BCTpeyaloTcss 3apocnu  pogogeHapoHa (Rhododendron caucasicum), nanopoTHuk (Athyrium alpestre),
MHorouncneHHble ocoku (Caeex tristis, C. pontica, C. capillaris, C. atrata u dp.), kobpesusa (Cobresia Bellardis, C.
caricucina), ropHble ropevyaBku-reHumaHbl (Gentiana verna var angulosa, G. pyrenaica), kpynka (Draba subsecunda)
n cdhariym (Sphagnum compactum). 3Tn pacTeHusi XxapaKkTepHbl ANs BEPXHEN anbnuMnCcKON 30HbI, rae npeobnagatoT
ocokn (Caeex tristis) n oBcaHuua (Festuca ovina). YkasaHHble pacTeHus npov3pacTarloT MnaBHbIM 0O6pasomM Ha
BbicoTe 2 500-2 900 m. B ponuHe xe pekn CeBepHbin Knyxop oHM BCTpeYaloTCs Ha NTABMHHbBIX KOHyCaxX Ha OTMETKax
1 600 m, a B gonuHe pekn Tebepaa - cpeam OykoBbix fiecoB Ha otmeTkax 1 300 m.

J1.H. TionuHa B pabote «Mamepuaribi o 8bicCoko2opHol pacmumernbHocmu bapeay3uHckoeo xpebma» (1948,
cTp. 354) ykasblBaeT, YTO Ha MecTax NageHus naBuMH 06pasyroTCst accoLmaLmm NyroB KPYThIX CKITOHOB «ernakaHbl».



OHa nuwerT (cTp. 354):

«ObpasosaHue enakaHo8 JIeCHO20 Mosica CB53aHO CO CHEXHbIMU Jla8UHaMU, YHUYMOXarouwumu Ha ce8oem
nymu nec. [o-eudumomy u enakaHbl KycmapHUKOB0U osockl Cybarnbnulicko2o nosica 8 3Ha4umesibHolU cmerneHu
0653aHbI cgoum ripoucxoxdeHuem modl xe npuduHe. OHU maK xe, KaK U JIeCHbIe eflakaHbl, MpuypOYeHbl K CKITOHaMm
I0XKHbIX pymbos, Ha Komopble Hasegaromcsi bornbuwue Maccbl cHeea balikanbCKUMU U Ce8epHbIMU eempamu, U
Yacmo cesisaHbl C KrYukamu, Hucradarouwumu rno «Kpymsikamy» Hebonbwumu eodornadukamu. BypHoe masiHue
CHe2a 8eCHOU Ha maKux MecmoriofoXeHUsIX 8bi3bigaem obpa3oeaHue 2pyHMOBbIX /1as8UuH, CMemarujux Ha Ceoem
rnymu He mosibKo 0epesbs, HO U KycmapHUKU, 0ObIYHO UesTUKOM CKpbIMbie 3UuMol Mod CHe20M».

B mecTax ckonneHus NaBMHHOIO CHera, KOTopbIil Nponexan Mecsla Ha ABa Aonblie, YeM CHer, BbiNaBLLWA U3
aTMocdepbl, Bce ABMEHUA NpUPoAsI CUMbHO 3anasapbieatoT. [1o aToi NpuyMHe Te MecTa, rae ToMbKo YTO HaYnMHaeTcs
BecHa, Korga Kpyrom yxe Bce B MONHOM LBeTy, crieqyeT OTHOCUTb K NaBMHoonacHbIM. HeoxuaaHHO BbICOKUIA
TPaBOCTOM M COYHOCTb PacTUTENBHOCTU TaKKe MOTYT yKasblBaTb Ha NTaBMHOOMACHOCTb, MOTOMY YTO 3anasfblBaHue
pasBUTUSI PaCTUTENBHOCTM MOCIE CX0Aa NaBMHHOTO CHera CMeHsIeTcsl Yepes HekoTopoe BpeMst BypHbIM pasBUTUEM.
Tak kak B pasrape neta npu GornbLWOM KONMYECTBe Tenna faBUMHOOMNACHble MecTa XapaKTepuayloTcs GonbLivm
KONMUYECTBOM Braru, To NMOSIBNAETCS BbICOKMI TPaBOCTOW; B MeCTax e, OKpY)XaloLWUX NaBUHHLIA KOHTYP, BRara K
cepeaivHe neTa B 3Ha4YUTENbHON CTeneHn ObiBaeT n3pacxodoBaHa.

CnegyeT OTMETUTb OCHOBHble hasbl B pPasBUTUN PaCTUTENBHOCTM, TMO3BOMSAOLWINE YCTAHOBUTH Kak
NaBMHOONACHBIN KOHTYP, Tak U NPMMEpPHbLIE CPOKU CXOoda NMaBMHHOTO CHEra, a MMEHHO: HabyxaHue U pacnyckaHue
NUCTBEHHbIX MOYeK, LBETeHWe U co3peBaHune Nnodos. Y TpaBsAHWCTOro MoKpoBa criegyeT oTMedaTb LBET o6Liero
doHa, Hanpumep, Havano 3eneHeHus.

B o6sA3aHHOCTU Nuua, NPOM3BOASLLErO KapTUpoBaHWe, BXOAUT onpeaeneHne paumoHanbHbiX Mep 60pbobl ¢
naBMHaMW B KaXKOOM oTAeNbHOM cryyae. [Ina atoro cneayer:

a) MHO20KpamHo ommeYamb 8EPXHIOK0 2paHuly fleca Ha CK/I0Hax;
6) 8bisiICHUMb, MOXHO 51U 6OPOMbCS € slaguUHaMu rMymem obs1IeCeHUsT CKITOHO8;
8) onpedenume, umeemcs iU Ha Mecme nocadoyHbIl Mamepuar Unu Hy>HO co3dasame NMUMOMHUKU.

O6paboTka noneBblXx MaTepuanos

1. Bce dhakTnyeckne faHHbIe CBOAATCA B KaAacTpbl NaBuH.

2. Tlo Kaxgomy ropHOMY panoHy [OIKHa CyLEeCTBOBaTb €AMHas HyMepauusi Kaxdow naBuHbl. 3JTa
HymMepaums ynotpebnsaeTtcs Ha kapTax pacnpocTpaHeHUs NaBuH Ha NPogUnaX U B kKagacTpax.

3. O6bem kaxgow naBWHblI MOKasblBaeTCA B YCMOBHOM €AMHOM MacwTabe, npunaraemMom Ha KapTax u
npodunnsx.

MpucTynas K cocTaBMneHWo NaBUHHBLIX KapT U pa3pe3oB, criegyeT MocTaBUTb nepen cobol crnedylolume
3agjauu:

a) HaHecmu Ha Kapmy Kaxoyto flaguHy u damb 803MOXXHOCMb Halimu ce xapakmepucmuKy 8 kKadacmpe;
6) ompasumb Ha Kapme gesnluduHy obbema Kaxool f1a8uHbl;
8) Oamb 803MOXXHOCMb MO Kapme 8bibpamb Haubosee payuoHabHOe peuweHue o yknadke mpacchl.

4. Ha naBWHHbIX KapTtax HeobXxo4MMO HaHECTW IMHUKM NaBMHOOMACHBIX 30H. JIMHMA, coeauHsiowas
Hanbonee HU3KME OTMETKU, Ha KOTOPbIX HA AHE OOJINH noaBndrnTcCAnN e pBble rpy nnbl 3HA4YUTENb-
HbIX NTABWH, Mbl Ha3blBaeM JIMHMEWN NaBMHOOMACHOW 30Hbl. JTa NMHUS OKOHTYypuBaeT naBMHOONACHbIE
nnowaan nnn naBMHOONACHYHO 30HY. B pa3nn4YHbIX YacTax FOpHOI7I CTpaHbl OHa HaxoaunTCA Ha pa3finyHbIX
OTMEeTKaX.



CNY>XBA O30OPA U NPEAYNPEXAEHUNA O HACTYMNJIEHUU NMEPUOOA
NABUHOONACHOCTHU

JlaBnHHas ctaHums - CTaunoHapHoe yypexneHue, Lernbio KOTOPOoro ABNAeTCd Kpyrnoroan4Hoe nccrnegosaHune BCcero
KOMMNeKca NpuyunH, co3garolnx naBuHbl, 1 yCTaHOBIIEHUE NMPU3HAKOB HACTYyMNeHunA NaBWHOW ONaCHOCTW.

B nporpammy paboT naBUHHOW CTaHLUUU BXOAUT:

1. HabniogeHue B 00beme meTeoporornveckon ctaHuum ll paspsaga. Llens HabrrodeHuUl: ycmaHo8neHue
83aUMOC8sI3U MEXOY U3MEHEHUEM MemeopOoI02UYeCKUX 3/1eMEHMO8 U CXOO0M f1agUH.

2. HabGnioageHusa Hag BbICOTOM CHEXHOMO NMOKPOBa MPOBOAATCH Kak Ha MroLwafke CTaHUUK, Tak U Ha CKIOHax U
B cHerocbopax naeuH. OnpeaeneHne BbICOTbI CHEra NpoM3BoOAMTCS (BBUOY UMEIOLLENCS OMacHOCTH Npwu
nogseme B cHerocbopbl) Mo NOCTaABMEHHLIM C OCEHN CHETOMEPHBIM PelikaMm C MOMOLLLI GuHokNs. Llesnb
HabnrleHul: nony4vyeHue daHHbIX O Xxapakmepe 3asie2aHusi CHEXXHO20 10Kpoea 8 3agucuMocmu om
penbega, yKIoHO8 U 0200HbIX ycrosud.

3. HabGniogeHune Hag CTPYKTYPOiA CHEXXHOTO NMOKPOBA U BbisSIBIIeHWe CBS3N MeTamMopdo3bl CHera ¢
METEOPOSOrMYeCcKUMM chakTopamu.

HabniogeHus cocToAT u3:

a) uccnedosaHus nepekpucmaniu3ayuu cHeaa u UsMeHeHUsT MUKPOCMPYKMYpbl €20;
6) uccrnedosaHus nIomMHocmMuU cHeaa;
8) uccrnedosaHusi xo0a memrepamypbl 8HYMpPU CHEXHOU monwu.

Llernb HabntodeHul. BeisiBneHne BNUSAHUA MeTamMopo3bl CHera Ha CTeneHb YCTOMYMBOCTM CHEXHOIO NOKpOBa Ha
CKITOHax 1 06pa3oBaHMs rOPU3OHTOB CKONBXEHUS. BbiiBNeHne CTPYKTYPHbIX BUOOB CHera, NPeAcTaBnAoLWnNX
HanbOorbLUYO onacHOCTb Ana obpa3oBaHus nasvH. OnpeaeneHne NPU3HaKoB HAaCTYNIIEHNst ONacHOCTU MO
N3MEHEHUIO MUKPOCTPYKTYPbI.

4, QkcrnepuMeHTanbHoe n3yvyeHne puanKo-MexaHN4YeCcKknx CBOMCTB CHera B 3aBUCMMOCTU OT €50 CTPYKTYpPbI:

a) usyyeHue nnacmuyeckux eghopmayull (CxumaemMocms U pacmsixxeHue) cHeea 8 flabopamopHbIX U nPUpPOOHbIX
ycrosusix;
6) onpederneHue cornpomuesieHusi CHeaa paspbigy, coguay U cxamuro.

Llenb 3KCrepumeHmaoe: nony4vyeHne OaHHbIX O BHYTPEHHUX HAMNPAXEHNUAX B CHEXXHOM MOKpoBe AJ14 N3y4YeHud
MexaH3Ma HapyLlleHUA paBHOBECUA CHEXHbIX MacC Ha CKITOHax.

5. |/|3y‘-IeHVIe TadHUA CHEXHOro nokposa: n3yv4yeHne ABmxeHnsa BoAbl B CHeEre u OGDGSOBaHMﬂ rOPU30OHTOB
CKonbXeHus. Llernb U3y4YeHUHA. 8biFICHeHuUe 3aKOHOMepHOCIT76L7 8 o6paaoeaHuu MOKPbIX J1a8UH.

6. [eomopdonornyeckasi Cbemka aBMHOCOOPOB: BbISCHEHNE CBA3W MexXAy Mopdonornen nasnHocbopos,
NyTSMU OBVXEHUSA NaBuH, X PEXMMOM U aHepruen yaapa. Llens cbemku: onpeaenenne rpaHmy,
NaBMHOONACHbIX 30H N0 reoMopdONIorMyeckMm, reoboTaHM4eCcKMM U MaTeMaTUYeCcKMM pacyeTam no
dopmyne THAC.

7. W3yyeHune BeTpoBbIX (POPM pernbedda CHEXHOIo NOKPOoBa (KapHU3bl, CHEXHbIe JA0CKU U T. N.). Llefib udydyeHusi:
nosnyydeHue 0aHHbIX O POJIU 8eMPOoBbIX hoPM pesibegha CHEXHO20 MOKposa 8 0bpa3oeaHUU N1a8UH.

8. W3syyeHue Benu4YMHbI METENEeBOro MepeHoca CHera, SABMSOLWErocs NPU3HaKoOM YCTaHOBMEHWUSI JTAaBUHHOW
OMNacHOCTML.
9. W3ydeHue naBuHbI:

a) ucrnibimaHue U3UKO-MeXaHUYECKUX ceolicme U CmpPYKMYypbl CHEXXHO20 MOKposa 8 Mecmax ompblea 1aguH;
6) usy4yeHuUe KOHyCcO8 8bIHOCa;

8) HabrirodeHus1 Had ckopocmbio O8UXKEHUS, cusa ydapa 8030yWHOU 80THOU;

2) HabrrodeHusi Had nodsuxkaMu CHea2a Ha CKIIoHax 20p, rnpedwecmeayrouux naguHam.

Llenb  usyyeHusi: rnonydeHue OaHHbIX 06 OOBLEKMUBHbLIX XapaKmepucmukax JlaBuH U  SIGMEHUsIX,
npedwecmeyrwux U Comymemeyouwux CHEXHbIM /1aguHaM.



10. U3yyeHue onbiTa NPUMEHEHNS aKTUBHbIX METO0B 60pbObLI CO CHEXHBIMW NaBUHaMK MNyTEM UCKYCCTBEHHOTO
oOpyweHns (MMHOMETHbIN o6cTpen). Lens u3y4yeHusi: rorydeHue OaHHbIX O pabome MUHOMEemo8 10
60pbbe CO CHEXHbIMU 1a8UHaMU.

11. YcraHoBneHve npusHakoB HaCTyNsieHUs nasuHoi onacHocTy. OMnoBeLLeHe O HACTYNNEHUN NageHNs NaBuH
Ha TeppuUToOpUK Yyrpoxxaemoro panoHa.

MCKYCCTBEHHOE OBPYLUEHUE NTABUH

MpodunakTuyecknii cOpoc NaBuH M NOCMeAyoLWas pacyMcTka OT HUX 3acbiNaHHbIX MECT NpegoTBpallalT
HakannueaHue GONbLUMX Macc cHera B NaBMHocOopax M AalT BO3MOXHOCTb perynupoBaTb nageHue nasuH. B Tom
crniyyae, ecnv naBMHOCOOPbLI pacrionaratoTCs Ha CKMOHAX MnaTo, Mo MOBEPXHOCTU KOTOPOro MOXHO 6GesonacHo
nepenBuraTbCsi, CaMbliM MPOCTbIM CMOCOGOM MCKYCCTBEHHOIO cOpacbiBaHWUS NaBUH CINYXUT NOANUNMBAHWE TPOCOM
CHEXHbIX KO3bIPbKOB MMM B3pbIBbI B flaBuHocbopax. [0ns noanunnuBaHUs UCMNonNb3yeTcsl MeTaniMYeckmini TOHKUA Tpoc
anuHoto 40-50 m ¢ pydkamm Ha koHuax. C 6e3onacHOro mMecra TPOC NOABOAUTCS MOA KO3bIPEK, KOTOpbIA 3aTem
pacnunuBaeTcsi cHuM3y BBepx. O6Banbl, Bbl3BaHHbIE WMCKYCCTBEHHLIM MyTEM, AOCTUralT OCOBEHHO OGonbLUNX
06beMOB, korga B CHery BO3HMKaeT FOPU3OHT CKOMbXeHUW. B 3To BpeMs OOCTaToOvHO He3Ha4uTenbHOro noBoaa,
4yTOObI BbI3BaTb CHEXHbIM 0b6Ban. Tak, LlummepmaH nuiueT:

«Ewe 8 cmapuHy noz2oHwuKamu, KomopbiM rpuxodusiocb 8 3UMHee 8peMsi MPOoXo0ums 0 OnacHbIM, 8
CMbicie 1aguH, mporam, NpakmuKosasoch Kak Mepa 6e3ornacHocmu UCKyccmeeHHoe obpa3oeaHue 0coeos U m. 1.
CunbHoe wenkaHue bu4om ¢ be3ornacHo20 Mecma cHumarsnock aghghekmugHbiM cpedcmeom Orisi 8bi308a asuH. M
obpamHo: ¢cmpoz20 eocrnpewasnochb Mpu repeceyeHuUU ornacHbIX Mecm [pou3godumb Kakou-nubo wym; daxe
KOJITOKOJIbYUKU Ha 8bHYHBIX XUBOMHbIX muamesibHoO nodessbiganucky (1936, cmp. 284).

B 10 >xe Bpems cHer, nexalyuin Ha CKIoHe 4OCTaTOYHO YCTONYMBO, O4EHb TPYAHO 3aCTaBUTb COCKOMb3HYThb.

3aBUCUMOCTb MeXay CTEMEHbIO «A03PEBAHNS» CHEXHOW TOMWMN U 3PPEKTUBHOCTBIO MCKYCCTBEHHOMO BbI30Ba
naBuH M3yyanacb Hamu B psge panoHoB. Korga cHer Haxoguncsa B «CO3pEBLUEM» COCTOSHUMKM, TO yAaBarnocb
BbI3BaTb cxo obBana.

B LUlseruapun B HacTodLlee BpeMS Takke NPUMEHsieTca npodunakTnyeckun cbpoc obeanoB nyTem
MWHOMETHOrO 06CTpena; Ha HEKOTOPbIX FOPHbIX XeNe3HbIX Aoporax cryXalime Kaxgoe yTpo A0 Havana OBWKeHUs
noesgoB o6OCTpenvBalOT oOnacHble MecTa. Takmm cnocobom BO BpeMsi HEMOroAbl eXeOHEBHO CycKakTCs
HebonbLuMe obBanbl, U CHEr HE MOXET HakannMBaTbCs B GONbLUNX KONUYECTBAX.

Mpun aTom obcTpen cnegyeT Npou3BOaUTL C YCTAHOBKOW B3pbiBaTeNsl HA MITHOBEHHOE AENCTBUE.

MHXXEHEPHbIE METObl 3ALLUNTDbI

OnpegeneHnst pauuoHanbHbIX METOLOB MHXEHEPHOW 3aluTbl OT JaBMH BO3MOXHbLI NUWb MNpU y4eTe
KOHKPETHOW reorpaduyeckon obCcTaHOBKM. ATU MeToabl He MOryT ObiTb YHMBEpCamnbHbIMU O BCEX FOPHbIX
panoHOB.

Heobxoaumo TuwatensHo obcnenoBaTth TEPPUTOPUID, TaK Kak YaCTO MOXHO BbIFOAHO UCMOMb30BaTh MECTHbIE
ocoGeHHOCTU oporpadum, neTporpadmyeckoro coctaBa Mopod, KnMmarta, MopdororMm pacTUTEeNbHOCTU Ans
3alMTbl OT naBuH. MNMpUMEHEHUE TOM WUNN MHOW KOHCTPYKLUMUW COOPYXKEHMWI 3aBUCUT U OT BaXKHOCTM 3aluMLLaeMblX
0OBEKTOB AN HAPOAHOIo X035MCTBA.

CoBepLUEHHO O4YEBMAHO, YTO MeToAdbl 3alUTbl BTOPOCTEMEHHbLIX LLUOCCENHbIX AOPOr U Kernes3HOOOPOXKHbIX
MarucTpanen pasnuyHbl 4aXe B OAMHAKOBbLIX reorpadouyeckmx yCroBusix.

,D,aBaH 0630p CyLeCTBYOLWNX UHXEHEePHbIX MeToAOB 3alWlUTbl, Mbl CTpeMUMCA JUWb YyKa3aTb Ha TWUMbI
NPUMEHSIOLLNXCA COOPYXEHUA WU Ha Te MOMEHTbl, KOTOpble AOMKHbl ObiTb Y4YTeHbl Mpu reorpaduyecknx
nccrnefoBaHNax TeppPUTOPUN.

MeToabl 3aLLMTbl MOXHO pa3fenuTb Ha CrieayolimMe KaTeropum:

a) Mepbi, HarpaeseHHbIe NPoMmMue Neps8ornpuUYUH nadeHus 1a8uH, M.e. HaKOMIeHUs1 CHeaa 8 1aguHocbopax;
6) mepbli, npedynpexodaroujue cocKarb3bigaHUe CHeaa, Jiexallje2o Ha CKIIOHax;

8) Mepbi M0 0Meody 8 CMOPOHY UMU ocmaHoeke dguaaroulelicsl naguHhbl;

2) MephbI Mo NPOoMycKy faguHbl Had 3awuuwaemMbsiM O6BLEKMOM.



MNpeaynpexaeHne cHeroHakoneHus

YacTto nageHve naBMH CBA3aHO C nepepacrnpegerieHneM cHera 3a CYeT MeTerneBOoro rnepeHoca cHera B
nasuHocbopbl € nnatoobpasHbix Boaopasfenos. C Uenblo MNpekpaweHWs HakoMMeHWs cHera B OOHOM U3
nasuHocbopoB ropbl KOKcnop 6binn MOCTaBREHbl OMbITHbIE AEPEBSHHbIE LWUTbLI, KOTOPbIe akKyMynupoBanu Ha
NMOABETPEHHON CTOPOHE 3HAYUTENbHBIE MACChl CHera u TeM caMbIM YMeHbLUanu nnowaab NUTaHns NasuH.

3a rpaHuuen BenbueHbax (1936) Takke BbIABMHYINT MbICb O 3acTpPoVke HaBETPEHHOro CKroHa
CHeroyaepXvBaroLWwuMn CTEHKaMn C Lenbio BOCMPENATCTBOBAHMSA MHTEHCUMBHOMY METerneBOMYy MepeHoCcy cHera u
06pa3oBaHMs CHEXHbIX KApHU30B. OTOT MeToa 60opbbbl C KO3bipbkamu Bbin NpumeHeH B LLsenuapun 6nu3 mecTteyka
Llennb, pacnonoxeHHoro B pgonuHe LmutTeHb6ax. Ha rpebHe ogHOrO M3 CKIOHOB [JONWHBbI  €XEerogHo
06pa3oBbIBannCb KO3bIPbKM MOLUHOCTEIO B 8-10 M, KOTOpble CBOMM OOpPbIBOM Bbi3blBanu naBuHbL. [lyTem
BO3BEEeHUSA KAMEHHOW CTEHKN BbICOTON 3,5 M 1 LUMPUHOWM NoBepxy B 1 M, pacnonoXeHHON Ha paccTosHun 7-10 M OT
rpebHsi B CTOPOHY HaBETPEHHOTO CKINoHa, 0bpa3oBaHue KO3bIpbKOB, @ TEM CaMbIM M NaBuH, ObINo NpeaoTBpaLLEeHO.

B cBasu ¢ atum Heobxogumo obcnegoBaTb MeTOM He TOMbKO faBuMHOCOOPbI, HO M MOBEPXHOCTU
BogopasdenoB M rpebHn xpebToB, COCTaBnsAs MnonepeyHble pas3pesbl U BbISCHAS BO3MOXHOCTM MPUMEHEHUS
yKa3aHHOro MeToAa 3aLumTbl.

ObneceHue

npeI'IHTCTBVIeM Ona BO3HUMKHOBEHUA TnaBWUH CNYXWUT nec C TyCTbiM MnoafieckoM, [O0CTaTO4YHO BbICOKO
I'IOLI,HVIMGIOLLI,I/IVICH MO CKIOHaM. CnyqaeB BO3HMKHOBEHUA NaBMH B TaKOM JieCy He oTmMedarioCb, HO CTaprI7I,
NoBpeXAEeHHbIN BbIpyOKaMu fieC MOXET CNY>XUTb MECTOM 3apOXKAEHMS NaBUHbI U3 «AVKOrO» CHera.

OTOT TN cHera TeyeT MO CKIOHY, KaK >XWOKOCTb. HayaB Teub, OH MOXET co3faTb faBuHy, koTopasi bypet
0COBEHHO onacHa, ecnun Ha ee NyTu BCTPETATCS NECOCMYCKM UMM MPOCEKM, MO KOTOPbIM OHa YCTPEMUTCS U BbI3OBET
KOHLEHTPMPOBAHHbLIN yaap OrPOMHOM CUMbl, TaK Kak B HWDKHEWN YacTu CKIoHa OoH OyadeT pacnpefernieH Ha HesHauu-
TENbHYIO LUMPWUHY NTECHON NPOCEKMN.

O4yeHb YacTo MOSIBMIEHME HOBbIX faBMH B OOXWTOW 30HE CBSI3aHO C BbIpYOKOWM HaceneHnem wnu
CTPOUTENbHBLIMW OPraHN3aLMAMI NIECOB Ha CKITOHAX UMY C NECHbIMU NoXapaMu.

Bo MHOrMx ropHbIx palioHax OaBHO YXe 3aMeTWnu, YTo fec MPensTCTBYeT CocKanb3blBaHWIO CHera co
CKIOHOB.

Mpn 0bcnepgoBaHMM NaBUHOOMACHBLIX CKIOHOB HEOBXO0OUMO:

1. OueHb TWATENbHO BbIACHUTb BbICOTY BerHeVI rpaHnLbl YHUHYTOXEHHOro Jneca. Yacto BEPXHAA onyLuka
neca GbiBaeT NCKYCCTBEHHO CHWXeHa nactyxamMu, nacyummmn Ha anbnumnCcKnx Jyrax CKoT;

2. YcTaHaBnvMBaTb aCCOPTUMEHT APEBECHLIX NMOPOoA, 0OpasyoLWnX BEPXHIOW rpaHuULly fieca, U UckaTb Bbille
COBPEMEHHOMI rpaHuLibl crieoB Gonee BbICOKOro NpouspacTaHns APEBECHbLIX HacaXXOeHWi;

3. [epbapuanpoBaTb 1 cobupatb ceMeHa ApEeBECHbIX pacTeHUN;

4. CocTtaBnaTtb I'IOﬂ,pO6HO€ onncaHne TUMOB Jieca W 3aTeM [MnpuBekaTtb cneunanncrtoB-s1iecoBogoB AO5A
neTanbHOro obcreaoBaHUs COCTOSIHUS NECHbIX HacaXaeHUn Ha CKIMoHaXx.

PekomeHgauua nocagkn 3aluUTHBIX JIECHbIX HacaXOeHWr BO3MOXHa Ivlb B TeX Ccny4vadx, kKorga o4dar
O6pa3OBaHMF| NaBUH pachnofiaraeTtcqa B NEecHon 30He, HO noBpeXageH noXxapamn wunn Bblpy6KaMI/I n Tpe6yeTCF|
BOCCTaHOBJ1EHUE NCKYCCTBEHHO YHUYTOXEHHOrO fieca.

B cBA3M C 3TMM O4YeHb BaXHO:

a) onpedenumb cocmag MeCmHbIX OpesecHbIX Nopod u nodrnecka,
6) cobpamb cemeHa MeCmHbIX Mopoo,
8) co30amb MUMOMHUKU O pa3eedeHuUsi MeCcmHbIX ropo0d U OfbImoe8 o akkinuMamu3sayuu HO8bIX.

CnegyeT nmeTb B BMAY, YTO 6opbba C naBuMHamu MyTem 3acafku- CKITOHOB TpebyeT OeCsTKOB NET, Tak Kak
MOMOAbIE CaXXeHUbl B MepBble rogbl He TOMbKO He GyayT NMpensiTcTBOBAaTb CKOJMBXEHWUIO CHera, HO camu OyoyT
HYy>XOaTbCs B 3aLiuTe.

Moatomy obcrnepoBaHWe CKIMOHA C LENbl MOCAAKM 3alUTHBIX J1IeCOB TpPeOyeT BLIACHEHUS MECTHbIX
CTPOMUTENbHBIX MaTepuanos, MOrywmux ObiTb UCMNOMb30BAHHBLIMW AMsi MOCTPOMKN 3aLUUTHBLIX U3ropoaen, NneTHen,
CTEeHOK 1 np. CnegyeTt MMeTb B BUAY, YTO 3TU 3alUUTHbIE N3rOPOAU AOSMKHbI OblTb OYEHb NPOYHBLIMMU.

LLlepenuH, Ha OCHOBE OMbiTa U3yYeHUs1 CHEro3alMTHON 3acTporkn Ha Qanbayme (Lsernuapus), cuntaert, 4To
3abopbl, Kak 3aluTa BHOBb MOCAXXEHHOTO fieca B 0bnacTtsix, Nexalumx BbICOKO HaZ YPOBHEM MOpS, He onpaBganm
cebs. [lecTBUTENBHLIM CPEACTBOM MOXHO CHMTATb TONbKO NPOYHbIE Baribl N KAMEHHbIE CTEHKMW.

OcobeHHO TpygHO 3awmwiaTe MOMoAble NMOCagkW, Korga flaBvHa, 3apoOMBLUMCE Ha OOLUMPHBIX, FULIEHHbIX
nieca CKIoHax, C CUMbHO BO3POCLLUEN CKOPOCTbIO MPOHOCUTCS MO CKITOHY.



Takum obpasom, obreceHne TpebyeT MHOMMX NET, U YacTo Morlodble nocaaku rmbHyT. B To e Bpems 3awuTa
OT cocCKasb3blBaHUsI CHera MOXeT OblTb obecneyeHa Nub AOCTaTOYHO TyCTbiM fecoM. Bce ckaszaHHoe Hamu
CBMAETENLCTBYET O TOM, YTO CriefyeT KaTeropuMyecku 3anpellatb BblpyOKy rieca Ha CKMoHax, a Takke cosfdaBaTtb
NeCOCMYCKM Ha KPYTbIX CKIMOHaX.

3acTpoWka cHeroc6opHbIX 6acceHOB

Ona npeagynpexgeHUst cockanb3biBaHWs CHEra CO CKIOHOB HEOOXOAMMO CHEXHbIA MnnacT, nexalumin Ha
CKMOHe, pa3genutb Ha HebomnbluvMe CeKuMMu, OnMpaloliMecsl Ha Te WM UHble 3aliMTHbIE COOPYXXEHWs. Takum
obpasom, Ha CKIoHe cregyeT co3daTb MHOrOYMCIEHHbIe yrnopbl. Bo Bpems neTtHero obcrnefoBaHus Heobxoanmo
BbISICHATb BO3MOXHOCTb MWCMONb30BaHWUSA C 3TOW LEeNbio OCOBEHHOCTENW MUKpopenbeda CKMOHOB, a Takke
YyCTAHOBUTb HamnuyMe Ha MecTe CTPOUTENbHbIX MaTepuanoB Ans NOCTPOMKU Takux yrnopos. Hanpumep, Gonbluoe
3Ha4yeHVe MMeeT xapakTep OTAENbHOCTEN ropHbIX NoOpofd, KOTopble MOryT AaTb NPUrOAHLIA Af1si MOCTPOWMKA CTEHOK
mMaTtepuan; BaXXHO OTMETWUTb TMyOWHY W CTeneHb paspyLlleHUsi CKarnbHbIX MOpod, MMesi B BUAY BO3MOXHOCTb
WCKYCCTBEHHOIO TEpPpPaCcpOBaHusI.

Co3sfaHue ynopoB Ansl yaepKaHUsi CHera Ha CKIoHe Npou3BOAUTCSt MO TPEM HarnpaBneHUsIM:

- pbimbe KaHas;
- mepaccuposKa CKIIOHO8;
- mocmpolka coopyxxeHul, ebicmynarouux Had TUHUEU CKIIOHa.

KaHaebl, unu pebl, MOXHO yCTpavBaTb NULLb B PbIXNbIX TOMLIAX AEMOBUS, MOLLHOCTb KOTOPOro
B rOPHbIX paioHax HeBENMKa. XOPOLUMM KpeneHneM Anis 3TUX CBEXMX BbleMOK OyAeT AepH UK MOCEB pacTeHuH,
obnagarLmx XopoLen 4epPHNUHON.

B cBa3n c atum npu obcnegoBaHuMM CKIIOHOB crnedyeT cobupartb repbapuii ¢ Tem, 4ToObl B OTYeTe,
npegnaratowemMcs K KapTe NaBUHHOW OMacHOCTU, yKa3aTb aCCOPTUMEHT MECTHbIX PACTEHUN, MOrywmux ObiTb
NCMNOMb30BaHHbLIMU AN 3aKPENSIEHNS CBEXMX OTKOCOB BbIEMOK W HACbINEN.

LWvpuHa pBOB OofmkHa ObITb OKONO 2 M, M pacnonaratb MX crnegyeT No xody ropu3oHTanen. PaccrtosHue
Mexay psamu no Bbicote -10 m.

3emnio, BbIHYTYIO NpU pbiTb€ PBOB, PEKOMEHAYKT CKragblBaTb B BMAE Bana Yy BHELLUHEro kpas pBa, 4To
YBENUUUT YAEPXKMBAIOLLYIO CMNOCOBHOCTb TAKOro Bana. AT COOPYXEHUSI HEOOMTOBEYHbI, TaK Kak AEentoBuIA BECHON,
HacbIWascb BOAON, OMNON3aeT Kak C BHELLIHEN, Tak U € HaropHoW CTOPOHbI PBOB.

YaepxaHue cHera ¢ NOMOLLbIO PBOB criedyeT pekoMeHOoBaTb OCTOPOXHO, TaK Kak CMbIB CO CKMOHa MOXeT
yXKe B MEPBYIO XXE BECHY MX 3AHECTU, NMPUYEM 3TN PBbI MOTYT MPUHECTU BECHOM HE MeHbLUUIA yLepb, Yem naBuHa,
TaK Kak MOryT Bbi3BaTb 3HauYUTENbHblE OMOM3HW AEmNoBUS, KOTOpble MPU MepeHachIleHMM BOOOW MOryT co3fjaTtb
ceneBbli NOTOK.

B cBs3M ¢ 9TuM crnegyeT TWaTtenbHO M3y4nTb (UnbTpyloLmMe CNocoOHOCTU TPYHTOB, TakK Kak B pBax MOXeT
ckannmeaTtbcs 60MbLIOE KONMYECTBO BOAbI.

Teppacupoeka CKJOHOS® YKpenndeT CHeXHblM MNOKPOB. B ckamnbHbIX FpyHTax Teppackl
YCTOMYMBbI, U, KPOME TOro, U3 0B6IIOMOYHOTO Matepuana MOXHO Ha BHELUHEW CTOPOHE CIIOXWUTb KaMEHHbIE CTEHKU
CyXOW KnafKu, KoTopble ycunaT gencreme Teppac. Npu ob6crnegoBaHnm CKNOHOB OYEHb BaXXHO YCTAaHOBUTL XapakTep
HannacToBaHUs TOPHbIX MOPOZ, U NX BLIBETPEHHOCTL C MOBEPXHOCTU. B TOM cnyyae, ecnu cnonctble mopoabl NagatT
OT AONUHBbI N COCTOAT U3 Tak Ha3blBaeMOW «pa30OopHON cKarbl», TO NPU NPOEKTMPOBAHUM MOXHO UCMOSb30BaTh 3TU
0COOEHHOCTM HannacToBaHWsA U co3faTb TEPPAchkl C 0OpPaTHBbIM YKITOHOM, KOTOpbIE XOPOLLIO OyayT yAepXXMBaTb CHET.

K coopyxeHusam, e sicmynarm wumM 3a JUHUK CKJIOHa, OTHOCATCA: KOMbA, NMpamMmuapl u3
KONbERB, NNETHW, WUTbI U CHEXHbIE MOCThI, MPOBOSIOYHbIE CETKWN, NOAMOPHbLIE CTEHKMW.

Bce atu coopyxeHus pacnonaratoTcs B LWaxmMaTHOM nopsiake. BeicoTa nx He MOXeT ObiTb CTaHAApTHON, Tak
KaK 3aBUCUT OT BbICOTbl CHEXHOro MOKPOBA, XapakTepHOro Ans AaHHOro panoHa. B cBA3n ¢ aTMMm ux nonesHas
BbICOTa MOXeT ObITb OnpeaeneHa B pesynbTaTte MHOMONETHUX HABNIOOEHUIA 32 CHEXHBIM MOKPOBOM.

3acTtpoika obnactn oTpbiBa cHera OblBaeT 4acTo npuypodyeHa K Haubonee TpyaHOAOCTYMHBLIM CKIOHAM;
No3TOMYy BO BpeMs NETHUX UCCNeAoBaHU criedyeT npefycMOTpeTb BO3MOXHOCTb YCTPONCTBA KaHaTHOW Aoporu Ang
nogbema MaTepuaroB, a Takke Nowanok Ans pasMeLleHms paboyen cunbl, Tak Kak eXXeqHEBHbIA NOABEM U CMYCK
Ha 1 000 1 bonee meTpoB GepeT OYEHb MHOIO CWfl, BpEMEHU, U paboymnii AeHb CUINbHO COKpallaeTcs.

3abueka OepeesHHbIX KOJbesg. B rycto saneceHHbix panoHax, rge HeT HegocTatka B
OpeBecnHe, MOXHO W3roTOBNATb AEPEBSHHbLIE KOMbs, AMAWHOK OKOMNo 2 M, anameTtpom 15-20 cm. Takaa anuHa
no3BonsieT NogHMmaTb MX HaBepX BblokaMu MM Hocunblmnkamu. Konbs 3abuBaloTcs B LWAXMaTHOM MOpsigke Ha
paccTtosHuM 0o 1 M 1 NepeBA3bLIBAOTCA MPOBOJIOKOM Hanogobue NpoBONOYHbLIX 3arpaxaeHuin. OCHoBaHME KOIbEB
nonesHo obknagbiBaTb KPYMHbIMU KAMHAMMW, @ KaXXKOYH0 CEKLMIO U3 LECSATU KONMbEB OTTArMBaTb OTTSHKKAMM, Kpens ux
Nno BO3MOXXHOCTU K cKanam.

Mpu npepBapuTensHom obcnefoBaHMM CKITOHOB HeOBXOAMMO AenaTtb Wypdbl ANs onpegeneHvs rnyouHbl
MoYBbl W PbIXIOrO CHOsi, B KOTOPbIA MOXHO 3abuBaTb konbs. [MpyM HeOoCTAaTOYHOM MOLLHOCTU PbIXJIOro Cros
pekoMeHayT AenaTb NUpamMuibl U3 KONbeB.



Kaxgas nvpammga cocTouT M3 Tpex KOmnbeB, KOTOpble HaBepxy MnepeTsHyTbl npoBosiokon. K BeplunHe
nMpaMuabl crnegyeT KpenuTb OTTSXKKM, 3akpenneHHble K 6€TOHMPOBaHHbBIM KproKaM MIn K CKanbHbIM KprokaMm (Takoro
Xe TMNa, Kakvne NpUMEHSIOT anbiUHNUCTbI).

Mupamunapl cTaBATCA Ha PacCTOSHUM 2 M ApYr OT Apyra; OCHOBaHME MX 3aBanvBaeTCs KaMHEM, a BEPLUUHbI
coceHVX NMpaMug, COEaNHSAIOTCS NPOBOSTOKON.

lMMnem#Hu. Ha cknoHe 3abuBaloTcs konbsa ANMHOM 00 2 M Ha pacctosHum 0,5 M gpyr oT gpyra u
nepennetatoTca xBopoctoM. Ob6wasa anvHa otgensHon wusropogn 10 M. Kpasi ee Kpensatcs OTTSXKamMu M3
NPOBOSOKMU.

M3ropoam ctaBaTCcs B LLAaXMaTHOM nopsigke Ha pacctosHun 10 M apyr oT gpyra.

B paioHax, roe 3vmon obpasyeTca «OuKuiA» CHer, Heobxoaumo cneauTb 3a Tem, 4TOoObl He ocTaBanochb
npocBeToB Mexay usropoasmu 6onblue 10 M, MHaYe pPbIXMbIA CHEr, CTEKas CTPYSIMU, BbI30OBET NaBUHY.

depesssHHbie wumb Ha penbcax. [epeBsHHble YacTh 3a60POB HeJONrOBEYHbI, MO3TOMY
npu 3alwmnTe BaXHbIX OOBEKTOB crneayeT ycTon 3abopoB Aenatb MeTannuueckumu. [nd sTow uenu fyywe Bcero
Monb30BaTbCHA CTaPbIMW XXEeNEe3HOAOPOXHbIMU pefnbcamMm.

K BepTukanbHO CTOSILLMM pernbcam KPensaTcs TONCTble 4OCKU, yaepusaowme cHer (puc. 64).

MonoxeHne wuTa OTHOCUTEIbHO
NMOBEPXHOCTU CKIMOHa MOXET ObITb pasnuyHo. Ha
CPaBHUTENbHO MOMOMMX CKMOHaxX LWWUTbl MOryT
CTOATb  BepTUKanbHO. Ha  KpyTbiX  CKMOHax
LenecoobpasHo WMTbl CTaBUTbL NEPNEHANKYNSIPHO
K MOBEPXHOCTM CKMOHAa, KPensi WX MPOYHbIMU
OTTSDKKaMM U3 KPYrnoro xenesa.

Ha noyTy OTBECHBbIX CKITOHax yCcTpauBaloT
Tak Ha3blBaeMble CHEXHble MOCTbl, T. €.
OEpeBsiHHbIE  CMIIOWHbIE  LUMTHI, KoTopble
. 00pasyoT ropusoHTanbHyto Teppacy.
\“ Onopbl 3TUX CHEXHbIX MOCTOB MOIyT ObITb
OEPEBSAHHBIMY UIUN KENe3HbIMU.

[TodnopHble cmeHKU (puc. 65,
el 66) oveHb YacTo ynoTpebnaTca Ang yaepaHus
cHera Ha cknoHe. CnegyeT pasnuyaTb [ABa

OCHOBHbIX TUMA CTEHOK: CTEHKU CYXOW Knagkv u

CTEHKMW, BbIITOXXEHHbIE Ha pacTBOpE.

[MoanopHble CTEHKM BblKNaabiBalOTCA U3

MECTHOro CTPOUTENBHOTO MaTtepuana,

nobbiBaeMoro TyT xe, rge oHa ctpoutcs. [oatomy

3TOT METOA 3aWuTbl CBSA3aH C  HannyMem

yoobHoro anga knagku matepuana. CeegeHnsi oo
. 3TOM [JOJDKHbI ObITb COOOLLEHbI B OT4YeTax npwu

nepesoM xe obcnegoBaHn NaBMHOCOOPOB.

Kpome TOro, cnegnyet BbISICHATL FyouHYy U

XapakTep pbiXbiX TOML, NeXallmx Ha cKarbHOM

OCHOBaHWW, TaKk KaK [Afis YCTaHOBMEHUSA CTEHKU

HeoOXxoaMMOo 3aknagbiBaTb PyHOAAMEHT.

<

el

- W . Puc. 64. [lepessiHHble wWumbl Ha PefibCo8bIX
s ﬂ .
= AT 'f//%// // <. %0+ ornopax (gpomo asmopa).
BbiCOTa CTEHKM ONPEAEnseTcss CHEXHOCTbLIO paiioHa. [03ToMy Henb3s YCTaHOBUTL CTaHAAPTHYH BbICOTY, HO
B KOHCTPYKLIMM CTEHKU MOXHO MpPeyCMOTPETb HapallMBaHue BEPXHEN YacTy CTEHKW Knaakon u3 aepHa. JTo aacTt
BO3MOXHOCTb 3HAUYUTENbHO YBENUYUTL BLICOTY CTEHKM.
CTeHKM Cyxoit Knagku yao6HbI TeM, YTO OHU He TPeByIoT yCTPOWCTBA crieumarnbHbIX ApeHaxen.




Puc. 65. lNodrnopHbie cmeHKuU pa3nuyHol KOHCmpyKyuu (us pabomei LlledenuHa).
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Puc. 66. BnusiHue coopyxeHuti Ha pacripedesieHue CHeXXHO20 roKposa (u3 pabomsi LlledenuHa).



COOPY)KGHVIH AnA oTBoAaA JTaBUH

3acTpowika naBUHOCOOPHbBIX BacCeMHOB HE MOXET MONHOCTbI0 M36aBUTb OT BO3MOXHOMW NaBWHbI, TaK Kak B
NCKIMIOYUTENbHBIE MO CHEXHOCTU 3MMbl MOCTPOWMKN MOTYT ObiTb 3aHECEHbI LIENIMKOM CHEFOM M COpBaBLUMICA MNacT,
NeXaBLUUA BbllLe COOPYXEHWW, co3gacT naBuHy. [ns 3awwmTbl OTAENbHbIX COOPYXEHWUA LUMPOKO MPUMEHSIHOTCS
HanpaBnAlLWME COOPYXEHUS. YMENoe WCMNonb3oBaHWe Hanpaenslowux gamb M NaBMHOPE30B B COYETAHWM C
penbedoM CKIIOHOB MOXET AaTb OYeHb OonbLUoW achdekT.

C 31OV Uenbio HeobOXOOUMO BO BPEMS KapTMPOBaHUSA HAHOCUTb BCE BTOPOCTEMNEHHbIE flora, neperiombl
CKITOHa, YTOObI NCMONb30BaTb MUKPOPENbed CKIOHOB ANS 3alUMTbl OT NTaByWH.

OueHb 4acTo AOCTAaTOYHO NOCTABUTb HECKOSTbKO OTOONMHbIX AaMb M TEM CaMbiM HanpaBuTb aBUHY B OOKOBOW
oBpar unm otTeBecTu ee B 6esonacHoe MecTo.

lMpu aToM He cnegyeT NUWb 3abbiBaTb O TOM, YTO, OTBEAA CHEXHbIN MOTOK B CTOPOHY, Mbl HE M36aBMMCS OT
paspyLnTenbHOrO LEeNCTBMS BO3AYLIHOW BOSHbI, KOTOpasi, Kak Mbl yKasanu Bhbllle, pacnpoCcTpaHsaeTcs no
nepBoHavanbHOMY HanpaeeHWto NTaBUHHOIO fora.

[nsa pasgeneHys NOToka NaBKHbI MONb3YTCSA NTAaBMHOPE3aMU, KOTopble NPeacTaBnaT TPeyrofbHyo amby ¢
yrrom B 30-40°, obpalleHHbIM K naBuHe (puc. 67).

Bonblwe 40° yron naBMHope3a He AenaloT, Tak Kak NaBuHa MOXET paspyLUNTb COOPYXXEHUE UMW NEPEKATUTLCS
Yepes Hero. JlaBuHope3bl CoopyXatoT U3 aepesa, kKaMHs unmn 6eToHa.

CoopyxeHusi, ocTaHaBNuBarLwme NaBUHy

Mpn HamMuMM O4YeHb KpyTbiIX JTABMHOCOOPOB, B KOTOPbIX HET BO3MOXHOCTU BO3BECTU COOPYXKEHUS,
CAEPXUBAIOLIME HA CKIIOHA CHEr, MPUMEHSIT B KayecTBe 3aWwuTbl Tak Ha3blBaeMble OTOOMHble Aambbl,
3agepKvBaroLLme naBuHbI.

B nonepeyHom ceuyenun gamba mmeet cdopmy Tpaneumn. Jamba gomkHa ObiTb Tak MOCTaBreHa, YTodbl, He
Joxoasa oo 3awmiaemoro o6bekta, Morna 0CTaHOBUTL NaBuHy (puc. 68, 69).

npOHYCK NaBUH Hapj 3aliULLEeHHbIM 0O BLEKTOM

CamblM HafeXHbIM, MO 4acTO OYeHb AOPOrMM CMOCOGOM 3alUMTbl CMYXWUT YKPbITUE OMAacHOro y4yactka B
HaBechbl, ranepeu, NoNyTOHHENN UM TOHHENN.

lanepewm, No CyLLECTBY rOBOPS TOHHENWN, COOPYXEHHbIE NULLb OTKPbITHIM CMOCOGOM.

Mpu obcnenoBaHUM TeppuUTopuK criedyeT NpeaycMOTPETb BO3MOXHOCTb 3aLLUTHBLIX COOPYXEHWid. B cBsA3un ¢
3TUM criegyeT UMETb B BUAY, YTO YeM Bbille NepecekaeT Tpacca faBMHHLIN KOHYC UMW For, TemM Kopode GyaeT
coopyxeHue. [laxke npu peKorHoCLMPOBOYHOM 06CreqoBaHNM YKe MOXHO yKasaTb TUMbl rarnepei B 3aBUCMMOCTY OT
MopdoriorMyeckmx TMNoB NaBUHOCGOPOB.

YkazaHHble COOPYKEHUSI MOXHO pa3fdenuTb Ha crieayloLwme TUMbl:

- 0epeessiHHbIE HagecChl,
- KaMeHHble earnepeu,
- )XKerie306emoHHble 2anepeul.

Mpu NpoekTMpoBaHWW raneper cnegyet NMOMHWUTb, YTO NaBMHOOMACcHasi 30Ha OTNIMYAETCH OYEHb KOPOTKUM
CTPOUTENbHBIM CE30HOM; MPY 3TOM KaxJoe MPOTUBOSTABMHHOE COOPYXXEHUE AOIDKHO ObiTb 3aKOHYEHO, UHaye OHO
OyaeT paspyLleHo NepBbiMM Ke OCEHHUMW NIaBUHAMM.

Moatomy oT msbickaTens TpebytoTcs CBeAeHNs O CpoKax Hayana u KoHua paboT B pasnnyHbIX BepTUKanbHbIX
30Hax. [Mlomumo aTtoro, Bo3BeaeHWe ranepen TpebyeT ycTponctBa 00be3[0B, UTO Ha KPYTbIX KOCOropax OYeHb
CMNOXHO, B0 BbI3biBaeT BONbLUOW 06BEM CKarnbHbIX PaboT NO pacLUMPEHUIO NOSKN.

B 3aBMCUMOCTM OT NONOXEHNsI TPACChl HA KOCOrope HeobXoAMMO BbIOpaTb TOT MW MHOW TWN ranepen.

OO6bIYHO NPUXOAUTCHA UMETb eSO C TPEMSI OCHOBHBIMM CIy4asiMu:

1. [opoea npoxodum o rosike Ha KPymom KOCO20pe, Ha2opHasi CIMopoHa 8bIeMKU 0meecHasl;
2. [lopoza npoxodum o rosi02oMy CKIIOHY, HaeopHasi CmopoHa criabo HakoHeHa K 0opoee;
3. 0Oopoea rpoxodum o OHy y3kol A0suUHbI, U SlaguHbI nadarom ¢ ob6eux CrmopOH.

Mpu 3alumMTe yyacTka JOPOry OCHOBHbLIM SIBMAETCA COMpsKeHWe KPOBMNW ranepeit ¢ kocoropoM. Ecnv nasuHa
OyaeT yoapsaTb B COOpYXeHWe, a He CKOMb3WTb MO €ro KpoBne, TO Moboe COOPYXEHWe B KOHLIE KOHLIOB Byaet
paspyLleHo.



Puc 67. JlasuHope3 (¢pomo asmopa)

Puc. 68. OmbolHas damba, 3awuwarowas nocmpouku (gpomo aemopa).




Puc. 69. OmboliHas damba, 3awuwarowas dopoay {homo asmopa).
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Puc. 70. KameHHas eanepes (¢pomo asmopa).



|_|03TOMy yyeTt MOp(bOJ'IOFVI‘-IeCKVIX ocobeHHocTeln KOcoropa - oguH n3 BaXKHEMNLLNX BOMPOCOB NPOEKTNPOBaAHUA.

HdepesesiHHble Haeechl . JTOT TAN COOPYXEHWA NpedHasHadyaeTcsl, rnasBHbIM oGpasom, And
3aLMTbl OT 0COBOB. MHOroYMCNEHHbIe BapuaHThbl AepeBsHHbIX HABECOB CBA3aHbl C PeLLeHNeM 3a4auun CoMnpshkeHus
KPOBIW ranepem ¢ KOCOropom.

1. KoHCTpyKumMs ranepei ans Aoporu Ha Mnorke.
Onopoil AepeBSIHHOrO HaBeca CO CTOPOHbI KOcoropa SIBMSIETCSl PsbK, 3anoflHEHHbIA KaMHeM, noAnopHast
KaMeHHasi CTEHKa Ha CyXOM Kraake.
Co CTOpOHBI yLenbs ornopa MOXET ObiTb HA AEPEBSAHHBIE CTOMKN U KAMEHHYH NOAMOPHYHO CTEeHKY. Kpbiwa
HaBeca J0JPkHa ObITb NMOKPbITA TONCTBIMU 4OCKaMU N CBEPXY 0OMTa KPOBESbHBLIM Xene3om (puc. 71).

2. KoHCTpyKLMS ranepei Ha Nonornx CKroHax.

OcHoBHas 3agava - n3baBuTb ranepeto ot No6oBoro yaapa naBuHbl. CoONpsikeHWEe C MONOrMM CKITIOHOM MOXHO
PELNTb HECKONMbKUMK criocobamu: 3eMSISHOW 3acbINKOW C HaropHoW CTOPOHbI (puc. 73) unu BO3BeAEHMEM
HeGOoNbLUON NOAMNOPHOW CTEHKM C HaropHon cTopoHbl. OT CTEHKM K KPOBME ranepei coopyxaeTcsi acTakaga, a C
HaropHOW CTOPOHbI CTEHKM [enaeTcs 3eMrsiHas 3acblinka (puc. 73).

B HeKOTOpbIX KOHCTPYKLMSIX Kpbllla ranepern conpoBoXaaeTcsl napanetaMmu, NpoAoriKaWUMNCS Ha CKITOHE
BblLLE ranepei. bnarogaps aToMmy naBuHa HanpaeBnsieTCst N0 JIOTKY M HE MOXET COCKONb3HYTb Ha AOPOry C ranepew.

3. KoHcTpykumsi ranepei ans yoapos naBuH ¢ 0601X CKITOHOB.

P\n»(u HEMNONHEHNBIC KBMHCM

N
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Puc. 71. CHezo3awumHas eanepes (uz pabomsi A. A. bpamuesa, 1937, cmp. 172).
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Puc. 72. CHezo3awumHas 2anepes (us pabomsi XpauaHa, 1934, cmp. 232).
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Puc. 73. CHezo3awumHasi 2anepes (U3 pabomel XpauaHa, 1934 2, cmp. 232).

CTeHaMmu ranepeun SBNSOTCS OEePEBSHHbIE PSKM UMM KAMEHHas Knaaka. [anepesi NouTu BCS OKpYXXeHa 3eMIISHOW
3acbinkom (puc. 72)

e o

Puc 74. Kene3obemoHHbil Hasec (u3 pabomsi XpeuaHa, 1934, cmp. 232)

KameHHBbl e 2anepeu. KameHHble ranepen npegHasHayaloTCcsa ANS MOLUHbLIX NIaBUH U SABASIOTCS MO
CYyTW Jena TOHHENsIMWU, COOPY>XEHHbIMU OTKPbITbIM crnocobom. CTeHbl UX CnoXeHbl M3 kaMHA Ha GeToHe, cBoA
BeToHHbIN. ConpshkeHne ¢ OTKOCOM caenaHo ¢ NOMOLLbIO 3ackInku (puc. 70).

XenezobemoHHble Hagechb U 2casnepeu. enesobeTOHHblE HaBeChl rarnepen 4acTto
cobupatoTca U3 oTAENbHbIX Xene3obeToHHbIX cekumn (puc. 74, 75). B cBa3u ¢ atum npu obcnefoBaHUM NaBUHHOM
OMacHOCTM HeobXoOMMO BbISICHATb BO3MOXHOCTb YCTPOWCTBA BpPeMeHHOro 6eToHHoro 3aBoga B GesonacHoOM OT
naBuvH MecTe.

ToHHenu. Bbopbba c naBMHamm nNyTeM MOCTPOWKU rafnieper Ha NaBUHOOMACHBIX MeCTax He MOXeT
MOMHOCTBID OOecneyvnTb KpYrnorogMyHOro [ABWXKEHMS MO [oporaMm, Tak Kak MHTepBanbl Mexgy ranepesmu
3acbINalTCs CHEXHbIMW OCOBaMU 1 3aHocamu. B ToM e crnyyae, ecnn CHEro3aHoOCMMbIA 1 MaBUHOOMACHbIN y4aCTOK
3aKkpblBaTb ranepesmm, T0 NONy4YMTCS TOHHENb KONOCCanbHOW ANWHbI, COOPY>KEHHbIN OTKPbITbIM CMNOCOB0M.
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Puc. 75. )Kene3zobemoHHbie 2anepeu (U3 pabomsi XpauaHa, 1934, cmp. 235).

MoaTomy npaBWibHBIM paspeLleHneM Bonpoca o 6ecnepebonHOM, KpyrioroanyHOM ABWXKEHUM MO JOporam
cnefyeTr cuuTaTtbh U3bICKAHME KOMMMEKCa COOPYXXEHUNW, COCTOSLMX W3 CPaBHUTEMbHO KOPOTKOrO TOHHENs W
MUHMMaribHOrO KONMYeCcTBa NPOTUBOMABMHHBIX raniepen Ha nogxoaax K ero nopranam.

Mpu aTMx paboTax BLIACHAETCA OFPOMHOE 3HAYEHUE UCCIeOOoBaHWsl NMaBUHHOM OMACHOCTU, TaK Kak Mo 3TUM
JaHHbIM yOaeTCs HaWTW BapuaHTbl, 3HAYUTENbHO COKpallalwolue MepBOHaYanbHO npeanonaraBlnecs AnvHbI
nepesaribHbIX TOHHENEN.

OPIrAHU3ALUNA PABOT NO UCCIIEAOBAHUIO JIABUH

WccneposaHve nasBuH TpebyeT OT y4aCTHMKOB 3KCMEAMUUW HAaBLIKOB MNEpPeABWKEHUS B ropax, a Takke
HanMuns cneumanbHOro anbiUHUCTCKOrO CHapsbkeHus. MNoaTomy Kaxabli 0Tpsd, NOMUMO Hay4yHOro 06opyaoBaHuS;
OOImKkeH ObITb 0becneyeH anbnMNCKMM CHapsXKeHneM (BepeBKU, NbbKW, NefopyObl, KOLWKKM, reTYepHbIE OYKN, Nerkue
cnarnbHble MeLLUKW, LUITOPMOBbIE KOCTIOMbI, ropHasi 06yBb C TPUKOHAMM, nNanatkn «Mmanamku» Trna «34apCcKuny u
np.). OnbIT paboTbl aBTOpa Mokasan, YTO Ype3Bbl4alHO MOMIe3HO MMeTb B COCTaBe 3Kcneauumu rpynny
npodeccrmoHanoB-anbNMHUCTOB, a B OTPSIAE - OAHOMO MHCTPYKTOpa anbnuMHn3mMa, B 0653aHHOCTN KOTOPOro BXOAWO
6bl NnpegBapuTenbHoe obyyeHue BCeX COTPYAHMKOB 3MeMEHTapHbIM anbNMHUCTCKMM cnocobam nepeaBukeHus B
ropax, a Takke opraHvsaumsa 4OCTaBKW CrOXHOro 060pyaoBaHMsA Ha BEPLUMHBI U YCTPOWCTBO LUTYPMOBbIX flarepew.

B obbem paboTbl chneumanucTa-anbnuHMCTa AOMKHO Takke BXOAWUTb OnpederieHne Konmuyectsa M TUNOB
anbNVHUCTCKOrO CHapsXeHWst oTpsida, HOPM W acCopTMMEHTa MpOAYKTOB NWUTaHMA Ha Bpems npebbiBaHUs
paboOTHUKOB B BLICOKOTOPHOW 30HE. 3Ha4YeHne NpaBuUibHOW NOATOTOBKM OTPSAM OCOBEHHO yBEenuuMBaeTcs B 3MHee
N BeCeHHee BpeMs, Korga MnaBUHOOMACHOCTb PEe3ko Bo3pacTaeT, U MpoMaxu B OPraHv3aumMoOHHOW 4acTu MoryT
NPUBECTYU K TMBenun y4aCTHUKOB 3KCNeanuumn.

3uMHee obcnenoBaHmMe NTaBUHOONACHbLIX JOMNMH COMPSXEHO € 6oNbll MM U TpyaHOCTAMWU. Bo Bpems nsyyeHus
NaBMH B BeCeHHee BpeMsi HaM BCe BpeMsi rpo3uria onacHocTb ObiTb 3ackbinaHHbiMu ob6Banom. Ob6cnepoBaHue
npuxoamrnock Bectn ¢ 6 o 11 ytpa, a 3aTem BBMAY HauyMHaBLUMXCSA 06BanoB npekpaliaTe paboTy U OTCMXUBATLCH B
H6esonacHbIx mecTax. Ho Obinu 1 Takme gHW, Korga npu rnybokvMx oTTenensax u AoXKAAX faBuHbl Nagany B TedeHune
KpYrnbiX CYTOK.

OTnpaBska akcneguumMu Ans UCCnegoBaHWs MaBWH B 3MMHEE M BeCeHHee Bpems TpebyeT TLiaTenbHOW Kak
Hay4HOW, TaK U XO3ANCTBEHHOW NOLIOTOBKM.

CnepyeT umeTb B BMAY, YTO Kpome Hay4dHou paboTbl notpebyeTcs npeogonesaTb MHOMO crneunduyeckmx
TPYOHOCTEW, CBSA3AHHbIX C HOYEBKAMW Ha CHEry WM B CHEXHbIX fMaX, a Takke ABWXEHWS MO NaBMHOOMNACHbLIM
ckroHam. Jlerko npoxoguvmble NeTOM nepesarbl 3MMON CTaHOBATCS OYeHb TpyAaHbiMKW. CriegyeT opraHnsoBaTtb psa
BasoBbIx narepen, OT KOTOPbIX MPOBOAUTL paguanbHble MapwpyTbl. [locrnegHui narepb nepeg nepeceyeHvem
xpebTa cnegyeT NOOHATb KaK MOXHO Bbille W YCTaHOBWUTbL €ro B nepeBaribHOW 4YacTu, cAernas B MMAOTHOM CHery
neliepy onsa HoueBok. HeobxoamMmMo nMeTb B cOCTaBe aKCcneanLmmn OTPSIA U3 Tpex-YeTblipex YenoBek, KOTopbIn byaeT
OpraHn3oBbIBaTb Briepean NpoMexyTouHble 6asbl. PaccTosHue mexay npoMeXyTOYHbIMU narepsMu JOMKHO ObiTb
Ha paccTosiHMM OOHOOHEBHOro nepexoda. JOTo obecneunt paguanbHble MapLpyTbl AAMHOW NOMAYAHEBHOro



nepexoga ¢ paboton. Ha aTn nareps (Moka OCHOBHas YacTb 3Kkcneauuumm paboTtaeT) OTpS4 NO yCcTaHOBKe nareps
nepebpacbiBaeT rpy3bl 1 TOMMMBO.

[ns nepebpocku rpy3oBs criedyeT B3ATb ABE-TPU NULLHWE Napbl fbbK, N3 KOTOPbIX MOXHO cAenaTb CaHu.

Bce obopynoBaHue un cHapsbkeHue AOSMKHO ObiTb NMpUcnocobrneHo Ans NepeHOCKU Ha CrivHe B plok3akax. K
ALWMKY TeodonuTa, MMKpOocKona AOMMKHbI BbiTb npuaenaHbl NAMKU ANS NePeHOCKM MX 3a CnuHOW. [anbHoMepHble
peviku AOMKHbI UMETb PYXXeMHbIE NOrOHbI U T. .

Heobxogumo nposiBnsaTe Ha MecTe MukpodoTorpadum n matepman oTo-goKymMmeHTauun. [ing atoro cneagyet
B NOCNEedHEN XWXUHe, r4e MOXHO noggepXvBaTtb HYXHYK Temnepatypy ansa dotorpadudeckux pabot, octaButb
doTo-nabopaHTa 1 exegHEBHO NOCbINaTb K HEMY [ABYX YeNOBEK C MieHKamu A5 NposiBrneHns oTo-A0KyMeHTaLuun.

Mpn opraHusaumm paboT B Gonbwom MacwTabe uenecoobpasHO UMeTb Ha MPOTMBOMOSIOXHOM CKITOHEe
noacobHbIM OTpAn MO opraHv3aumu 6a3oBbix narepewn, KOTOpbI, BbICTaBNAS Nnarepsi, COMKHET LEenouKky narepen
OOHOrO CKroHa c gpyrum. B 6e3anecHown 30He ny4lle BCEro COOpyxXaTb CHEXHbIe XWXKMHbI UNW newepbl B NAOTHOM
MeTerneBoM CHery.

Ha nepeyHe Hay4HbIX NPMBOPOB Mbl HE OCTaHaBNUBAEMCS, TaK Kak MacwTab cbeMku 1 3agadm ee onpeaensr
TMNbl 060pyaoBaHMS.

JInyHoe cHapskeHue y4aCTHUKOB 3KCNeauMuMM Takoe e, Kak IbDKHWKa-anbhuMHUCTa B 3MMHEe BpeMmsl.
[MoaToMy Mbl OTCbIfTaEM K KHUre 3acnyxeHHoro mactepa cnopta A.ManenHoBa «JlbbkHble noxogbl B ropax», rae
umeeTcs nepeyeHb CHapsxeHus. Heobxoammo B3ATb C COBOWM CUNbHbIE akKyMyrnAaTOpHble ¢oHapu u oHapu
«fleTyyas Mbllby» Ha Criy4anm HOYHbIX MOUCKOB 3acCbiNaHHbIX NTaBUHON.

NMPABWUJIA NMOBEAEHUA HA NTABUHOOINACHbIX CKITOHAX

B uensax npenorepalleHna HeCcHacCTHbIX Clly4YaeB HeobXxo4MMO O4YeHb CTPOro BbINOJIHATL OCHOBHbIE MpaBuna
nosegeHnst 3MMon B ropax.

BnaBuMHOOMNACHbLIX paMoOHaXxX KaTeropmuyecKku 3anpewaeTtcasa:

1. O6cnenoBaHnNe CKITOHOB BO BPEMsi CHEronagoB, LOXOEN M B TeyeHue [BYyX CYTOK MOCre CHeronagos,
JOXOen N MeTeneun;

2. BbIxoa Ha cHexHble KapHU3bI 0e3 anbnuickomn BEPEBKUN N be3 OXpaHeHnd ABYMA CMYyTHUKaMWU;

3. Paborta 0e3 Tak Ha3bIBAEMOro IABMHHOIMO LUHypa (NTAaBMHHBIN LUHYP - SpKas KpacHas TOHKas BepeBka
anuHon 50 m, npuBa3aHHas K NOSCY), KOTOPbIA NOMOraeT HaWTU 3acbINaHHOrO NTAaBUHOWN;

4. 0O6cnegoBaHue K Npoxod No AoNMHE OAHOMY YerioBeky 6e3 CMyTHUKOB;
5. HaxoxgeHue B y3KMX OMMHAX y NOAOLLBbI CKITOHOB, OCBELLEHHbIX COMHLEM;
6. [MpoBeaeHue paboTbl BO BPEMS CUITbHBLIX BETPOB U 0COBEHHO (héHa;

7. Tponyck niogen u TpaHCNopTa Ha NaBMHOOMACHbBIX y4acTKax KoNloHHamMu. VHTepBanbl Mexay noabmMu u
TPaHCMOPTHBLIMWU cpeacTBamMu AOMKHbI ObiTb He MeHee 100-200 MeTpoB;

8. Pa3FOBOpr, BO nsbexaHue noTepun oCTpoOTbl BHUMAHUA;
9. KpVIKVI, neHue, CTpeJ'Ib6a, TaK KakK WWYM MOXeET Bbl3BaTb JTaBUHY;

10. BocxoxaeHve Ha CKIOHbI, Ha KOTOPbIX UMEETCS CHEXXHast JoCKa UK Criedbl CKaTbIBaHWUS MESKUX CHEXHbIX
LLIAPUKOB, OCTaBMAOLLMX XapakTepHbIV MYHKTUPHbIV Cref Ha cHere;

11. OewkeHre npu rmyxoMm ryne uim LWnneHnn oT NPOCafKn CHEra Ha CKIOHe, CribILUMMBbIX MO, Horamu;
12. [iBnKeHue B TyMaHe;

13. I'Ip|/| nepece4vyeHnn KOHyCOB J1aBMH UMETb NAMKU OT MaloK Ha KUCTAX PYK, a TakKkKe 3anepTtoe nATo4Hoe
NblKHOE KpenneHue,

14. Bbixog Ha paboTy 6e3 cnacaTtesbHbIX flonaTt U MHAMBUAOYamNbHbIX MaKeToB;
15. OcTtaBaTbCs CBA3aHHLIMW anbnUACKOW BEPEeBKOW MPU MNepecedeHun NaBUHHBLIX NOroB U 0COBEHHO

OonacHbIX y4aCTKOB (I'Ipl/l cxoge naBuHbl BEpeBKa HE NMOMOXET, a H8060pOT I'IOFy6VIT Bcex. Ecnu xe naBsuHa
yHecCeT O04HOro, To oCTtalibHble CMOryT eMmy nomMo4b CI'IaCTVICb).



16. MoaHsiTMe MO NaBMHHLIM Jloram B 1106 U nepeceyeHVe NaBMHHbIX JIOTOB B LUMPOKOM 4yacTu (crnegyeT
nocTapaTbCs BblopaTb y3Koe MecTo, paBHOe AJIMHE arnbhiuiiCcKo BEPEBKX, 1 Ha OXpaHEeHUU CO CTPaXOBKOW
Ha cKaslbHOM UMK NeJOBOM KpPIOKe YCTPOUTL Nepenpasy Yepes for).

17. MopHatne B naBuHocOopbl. CambiM OMacHbIM HamnpasfneHVeM npu OBWXEHWUM SBNSeTCH NyTb Mo
nasuHocbopy. 3aecb OBWXKEHNE BO3MOXHO NULLbL MO KOHTpdopcam mnu rpebHsm Hag nasmHocbopom. B
crnyvyae KpawHem HeobxoouMOCTM nepeceyeHus nasBuHocbopa (nomollb nornbatoemy) MapLupyT
crnepyeT npoknagbiBaTe MWL B Npeaenax pacnonoxeHus BTOPOCTEMNEHHbIX NaBMHOCOOPOB, nepecekas
UX OT ofHOro koHTpdopca Kk gpyromy. [py aToM nepeceyeHne nydlle BCero genatb Tam, rae MeHblue
pacctosiHue mexay rpebellkamu, pasgensiowmmm nasmHocbop. Jlyywmm BapuaHTOM MOXeT ObiTb
cnyyan, korga paccTosiHie mexay rpebellkamy He npeBblllaeT ANWHbI anbnyMUCKOn BepeBku. Toraa,
3aKpenum KOHLbl BEPEBKM Ha ckanax, MOXXHO NPONTM MO OQHOMY OAMH 3a OPYrMM BTOPOCTENeHHble nora.
B 6onbLlUMHCTBE Xe CriydaeB nepeceyeHne naBMHOCOOpa KOHYaeTCs rmbenbio Bcex NepexodsLlmX.

18. OcTaHOBKa Ha HOMJIEr B CHEXHbIX IMax UNn nanaTtkax, He 3alUMLLEHHbIX C HaropHoﬁ CTOPOHbI KpynHbIMU
CKanamun unu necom.

19. He nmeTb NoBA3aHHOrO BOKPYr LIEW NIIOTHOro wapdpa unm nnatka Bo uM3bexaHue yayleHUs nblneBom
naBuHOM (MNaTOK BBLICTPO HATAMMBAETCS Ha POT M HOC BO BPEMS NPOXOAA NbINEBOV NaBuHbI).

B 3akntoyeHve crniegyeTt 3ameTuTb, YTO TLATENbHON NpeaBapuTenibHON NOAroTOBKE 3KCNeaAnumnm Heobxoommo
yOoenuTb o4veHb Oonbloe BHMMaHue. BbinonHeHue Bcex nepeyvucneHHbIX npaBun obecneynno Ham MOMHyH
06e3aBapuUMHOCTbL BO BPeEMS UCCreaoBaHUs NaByH.
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