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1. OBLWUE NMOJIOXEHUA

OTa KHura ocsellaet reorpaduio, T. €. Hanbonee obLme NPOCTPaHCTBEHHO-BPEMEHHbIE
3aKOHOMEPHOCTU CHEXHbIX NaBMH — OOHOrO W3 MNPUPOAHBLIX SABMEHUR, MNOPOXAAEMbIX
KNMMaTUyeckumMmn n reoMopdosiornyeckuMm NpuYNHaAMmM 1 OTHOCSLLMXCSA K YMCIYy ONacHbIX Ans
HaceneHmss n xosanctea. OCHOBHbIM TOMYKOM K €€ COCTaBfEeHUI0 MNOCMYXMro 0030pHoe
KapTorpacmpoBaHve naBvH, NPeAnpUHATOE B paMkax ATnaca CHEeXHO-NefoBblX pPecypcoB
Mupa, noarotoeneHHoro B 1980—1986 rr. coBeTckMMM uUccregoBaTensMu nNpu nogaepkke
FOHECKO.

XOoTa 3awuTa OT faBWH BbIMOMHAETCH NPUMEHUTENBHO K OTAENbHBIM NaBUHHBIM o4yaram u
3MKOETCA Ha 3HaHMM OCOBEHHOCTEM WMMEHHO 3TUX 04aroB, W3ydeHWe reorpaduieckmx
3aKOHOMEPHOCTEN NaBUHHOW aKTUMBHOCTU MMEET CaMOCTOATENbHbIA CMbICA. B npocrenwem
Crniy4ae OH 3aKrlyeH B yKazaHMM panoHOB, MPU OCBOEHWW KOTOPLIX cnegyeT no3aboTtutbecs o
JeTarnbHOW OueHKe NaBUHHOW OMacHOCTU, U B NpeAcKa3aHUM OCHOBHbIX YepT 3TON ONaCHOCTMU.
bornee pertanbHble uWCCNegoBaHMs MOTMYT MNpPUHECTM M Oonee 3HavMmble pesynbTaTbl—
panoHMpoBaHMe MO 3SKOHOMWUYECKOW BENUYMHE JNAaBWHHOW OMACHOCTWU, MO NPUMEHMMOCTM
SMMMPUYECKNX METOAOB NPOrHO3MPOBaHUA NaBMH 3a NpefenamMu y4yacTKoB, rge 9Tu MeTonbl
paspaboTaHbl, U T. 4. HakoHeL, onbIT nccnegoBaHus reorpadunm naBuH MoXeT ObiTb NONE3€H B



METOLOMNOMMYECKOM OTHOLUEHUU OMS U3YYEeHUA OPYrux ornacHbIX MPUPOAHbIX SABMIEHWUA U BCEN
KapTuHbI B3aumogenctans obLiectsa 1 NpupoaHon cpeabl.

CHeXHble naBunHbl — 0OpYLUEHMS CHera no CKNnoHamMm — npuHaanexar K rpynne siBNeHun,
KOTOpble MOXHO 0606WeHHO Ha3BaTb CHEeXHbIMW noTokamu. B Hee Bxogdatr Takke
naBuvHONOAOOHbIE BOAOCHEXHbIE MOTOKM U BbICTpoe crnonsaHve cHera. Bce oHWM cnocOOHbI
OKasblBaTb paspyluarolee AasrieHne Ha npenstcTeue. Mexay HMMK HeT peskux pybexen no
YCIroBMsIM U MexaHu3my obpasoBaHus U opme OBWMXKEeHMS; obnacTn MX pacnpocTpaHeHus
nepekpbIBalOTCA, METOAbl 3alWMTbl OT HUX CXOAHbI. B oTnnume ot GbICTPOro cnonsaHusa cHera
BOJOCHEXHbIE NOTOKN U NaBUHbI BbIXOOAT CO CKIOHOB Ha AHO AONWH; NaBWHbI XXe OTNn4YaloTcH
elle 1 BbICOKOW MOBTOPAEMOCTbIO. M3-3a 9TOro OHM M3BECTHbI Bonblue N n3ydeHbl HAMHOMO
nyyiie Apyrux BUAOB ONACHbLIX CHEXHbIX NOTOKOB.

JlaBMHbI pacnpocTpaHeHbl NOBCHOAY, FOE BO3HMKAET CHEXHbIN MOKPOB BbiCOTOM Gonee
30—50 cm u rae HaknoH ckrnoHoB bonee 20° ¢ oTHocuTenbHOW BbicoTon 6onee 20—30 M. OHun
0COBEeHHO KpyrnHbI B ropax; 34ecb cuna ygapa faBuH O NPensTCTBUSA JOCTUraeT OEeCATKOB TOHH
Ha 1 M?%, 06beMbl — MUMNMOHOB KyBGOMETPOB, MOBTOPSAEMOCTb B Hamboree akTUBHbLIX ovarax
10—15 naBuH B roa, YMCNo NaBUMHHBIX o4aroB Ha 1 kKM AnuHbl AonuHel 10—20. Kpome rop
NaBWHbI BCTPEYalTCH Ha yCTynax MOPCKUX U peYHbIX Teppac. JlaBMHoonacHbIMU MOryT BbiTb 1
pasnnyHble TEXHOTEHHbIE CKMOHbl — O0opTa KapbepoB, OTKOCbI HaA AOPOXHbIMW BblEMKaMu U
Aap.

JlaBuHbI M3gaBHa M3BECTHbl XUTENAM rOP U MMEKT CBOW Ha3BaHUA (BO3MOXHO, He
BMOMHe coBMajawlune no CcoAepKaHU) Ha pasHbiX A3blkax. B HayyHOW nuTepaTtype
NPUMEHSAIOTCS HasBaHus, pogmBwimecs B Anbnax, — «avalanche» (dp.) n «lawine» (Hem.).
opubl Hay4YMNUCb CYMTATLCA C OMACHOCTLIO MaBWH, XOTS WX ONbIT MOXET MNoABOAUTL B
3KCTpemarnbHbIX cryyasx. [lepBble NMUCbMEHHbIE YNOMWHAHWA NaBUH NOSBUMUCHL HECKOMbKO
BEKOB Hasag. Camblil ONVHHBLIN pag, perynspHbIX 3anvMcen o XXepTBax nasuH (NpUbnmMsnTensHO
3a 800 neT) cogepxuTcsa B UCNaHACKNX XPOHUKaX.

MpeoMeToM Hay4yHbIX UCCNedoBaHWN B COBPEMEHHOM MOHMMaHUM naBuHbl ctanu B XIX
B., KOrga npuwmnio BpeMs MPOMBbILLMAEHHOrO WCMNONb30BaHUA NPUPOOHbLIX PECypcoB rop,
npoknagkn gopor 1 ap. JlaBnHoBegeHne 3apoaunoch B anbiUMMCKUX CTpaHax. Ha Tepputopum
CCCP nepBble HabniogeHust 3a nasmHamu npoBefeHbl B Hadane XIX B. Ha Tpacce BoeHHo-
"pyauHckon goporu; 3geckb ke B 1855 r. coctaBneHa nepas KapTa naBMHOOMACHbLIX Y4aCTKOB,
a B nocriegHen 4YeTBepTW TMPOLWIIOr0 BeKa HayaTo CTPOUTENbCTBO MNPOTUBOMABUHHbBIX
UHXXEHEPHbIX COopyXeHU. CneuunarnbHble HayYHble yUpexaeHus, 3aHumaroLmnecs npobnemamm
3awmTbl OT naswuH, nossunuck B 1930-x ropgax: B8 CCCP — npoTtuBonaBuHHas cnyxb6a (HblHe —
Llex npoTuBonaBMHHOW 3alimMTbl MPOM3BOACTBEHHOrO 00beamHeHus «Anatut» B XubuHax), B
Weenuapum — wuccnegoBatenbckas nabopatopusa Bancdnyinox (HelHe — ®PepepanbHbl
WHCTUTYT U3y4yeHusa cHera u nasuH). CneumanbHble UccneaoBaHUa NaBuMH BeAyTCA B APYrUX
anbnunckux ctpaHax: B bonrapuu, MNMonble, Yexocnosakun, Hopeeruun, CLUA, KaHage, Knutae,
AnoHun, Nugmn.

Ona paspaboTkm mMep 3awmTbl OT NaBuH TPebyrTcs pasHOOOpasHble 3HaHWUS O
pacrnpoCcTpaHeHUn U reoMeTpumn NaBUHHBIX O4aroB, reHeTUYEecKMX Tunax, NOBTOPSAEMOCTU U
MHOIMMX APYrux XapakTepucTukax nasuH. [lepBoHavanbHO 3TW 3HAHWSA MOny4alTca MyTem
NPAMbIX HAabMOAEHUI B 3KCNeauumsax UM Ha cHeronaBuHHbIX cTaHumsx (B CCCP ceTb Takmx
cTaHumn passuBaeTcs [ockomrugpomeTom c KoHua 1950-x rogos). Mo mMepe HakonneHus
akTU4eCcKNX AdaHHbIX MOSABMASETCA BO3MOXHOCTb COMOCTaBUTb MOKasaTenu JlaBUHHOW
onacHocCTH c reoMopdonormyeckumm n MEeTeoponormyeckumm dakTopamu
naBuHoobpa3oBaHus, YTOObI NOMYYNTb KOCBEHHbIE METOAbl OLEHKN JTaBUHHOW ONacHOCTU ANS
WHbIX paroHOB MO o6LWKUM cBefeHnaM 06 ux penbede u knumaTe. TeM caMmbiM 3aknagbliBaeTcs
OocHOBa reorpadomm naBvH — HanpasneHusi, HeobBXoaMMOoro B CTpaHe C Takum 60nblinMm
pasHoobpa3sunem npupodpl rop, kakoe umeetcd B CCCP. OCHOBOMOMOXHNKOM reorpadynyeckoro



nasuHoBeaeHunsa cran . K. TywunHCKMn, ero HacnegHuuen — cosgaHHas um B 1964 r. B
MockoBckom yHuBepcuteTe [MpobnemHas nabopaTtopusi CHEXHbIX HaBuMH W Cenemn.
CyLlecTBeHHbIN BKNag B MeToAMYecKoe pas3BuTve 3Toro HanpasneHus BHecnn Takke K. C.
Jloces, M. Y. 3anuxaHos, . B. CeBepckun n gp. Hanbonee KpynHboiM pesynbTaToM SIBNSOTCS
noaroTosneHHble nog pykosoacteoM . K. TywimHckoro MoHorpadus «JlaBMHoonacHble panioHbl
CoeTtckoro Coto3a» (1970) n Kapta naBuHoonacHbix panoHoB CCCP (1971). Korga B koHuUe
1970-x roqoB BO3HUK 3aMbicen ATraca CHeXXHO-NefoBbIX pecypcoB mupa (oTB. peq. akag. PAH
B. M. KoTnskoB), KOCBEHHble METOAbl BbISIBIIEHUS U OLIEHKM NaBUHHOW OMacHOCTU OKa3anucb
pa3BuUTbl OOCTATOYHO AN TOro, 4ToObl MOMbITATbLCA COCTABUTb JTABUHHLIA pas3gen 3Toro
atnaca. JTta paboTa BbinonHeHa konnektnsom cotpyaHukos AH CCCP un Kasaxckon CCP,
Nockomrugpometa CCCP u gpyrux opraHmsaumin nog pykoBoacTBom reorpadoB MOCKOBCKOro
yHuBepcuteta. imu xxe HanncaHa n gaHHas MoHorpadus.

Hawa kHura obGpalleHa K LUMPOKOMY Kpyry uutatenen, Tak UMM uHaye CBA3aHHbIX C
npobnemMammn MCNonNb30BaHUS MPUPOAHBIX PECYPCOB FOp UM 3alWMTbl OT faBuH. ABTOpLI
nocTapanucb He neperpyxatb TeKCT OOOCHOBaHMEM TeX TeOpeTMYECKUX U MeToOMYEeCKUX
peLleHNin, KOTOpPblE MUCMONb30BaHbl MPU COCTABNEHUN KapT U PErnoHanbHbIX XapaKTEPUCTUK
naBWHHOW onacHocTu. Tpebytowmecss 060CHOBAHNS U3MOXEHbl B LUTUPYEMbIX CneunanbHbIX
ny6nukaumsx.

lMockonbKy 3almTa HaceneHnsa n Xo3ancTea oT NPUPOLHbBIX ONACHOCTEN — KOMMJSIEKCHas
3ajada, KHUra HauynMHaeTCsl KpaTKUM O4YepKOM HebnaronpuATHbIX M OMacHbIX MNPUPOLHbLIX
SABNEHUM M MecTa NaBuUH B psay 3TUX 4BreHWn. 3aTtem uanaraetcd Heobxoaumbin ans
NMOHUMaHUA AarbHEeWWnX pasfgenioB MUHMMYM 3HaHUA O (PU3NYECKOM CYLLUHOCTU NaBuUH WU
dakTopax nx obpasoBaHus, a TaKkke 0 BUAax 3aluTbl OT flaBUH.

B TpeTbem 1 yeTBEpPTOM pasgenax npuBegeHbl OCHOBHblE CBeAEHMSI O ponn haKkTopoB
naBuHooOpasoBaHusi, 0 du3nMKo-reorpadm4eckon MOSICHOCTU  JNTABMHHOW  aKTUBHOCTW.
PernoHanbHble xapaKTEpPUCTUKN JTABUHHOW OMAaCHOCTW COCPEeAOTOYEHbl B pasn. 3.4, roe OHu
OaHbl NO KOHTUHEHTaM, U B pasa. 5—no ropHbiM panoHam. Npu nx coctaBneHnn NOMMMO KapT
ATnaca CHeXHo-nefoBbIX peCypCcoB MUpa UCMNOMNb30BaHbl CBEAEHWUS U3 Pa3nnMyHbIX Nyonukaummn
O KnumaTte, penbedye, naBMHax U Matepuarnbsl UccnegosaHuin aBTopos. B pasa. 6 M3noxeHsol
OCHOBHbIE 3a[a4n JanbHenLWero nsydeHns reorpadmm naBmMH U HEKOTOPbIE NOAXOAb! K HUM.

ABTopbl pasgenoB: 2.4 —T. . masoeckas, C. M. Markoe, B. ®. Okonoe, E. C.
TpowkunHa; 3.2 — C. M. Markos, E. C. TpowkuHa; 3.4 — K. B. AkudbeBa, T. I'. (nasosckas, H.
J1. KoHpakoea, B. . KpasuoBa, C. M. Msarkos; 4.1— H. Jl. KoHpgakoBa; 4.2— 4.4 — E. C.
TpowkunHa. B pasgenax 5.1—5.15 ucnonb3oBaHbl knuMartmnyeckme o63opbl, cocTaBreHHble H.
J1. KoHgakoBoW; npoyne mx vactu coctaeneHbl B pasg. 5.1 K. B. AkudbeBon, 5.2 — T. B.
Bawanoson, 5.3—B. W. bpyxangon n H. J1. KoHgakoson, 5.4 n 5.5 — B. ®. NpuweHko, 5.6—K.
J1. Abgywennweunu, K. B. Akndpbeson, J1. A. Kanganu u M. E. Canyksagse, 5.7 — B. T1.
bnaroseweHckum, . B. Cesepckum n B. M. CesuHbiMm, 5.8 — K. B. Akudbeson, H. Jl.
Kongakosown, C. M. Markoebim, 5.9 — T B. Koponeoii, B. 1. KpaBuoson n B. C. PeBsakMHbIM,
5.10 — J1. C. T'oBopyxon, M. H. JlanteBbim 1 H. WU. JlanteBon, 5.11 — M. H. JlanteBbim, H. U.
NlanteBon n B. ®. leposBbiMm, 5.12 — T. B. Bawanoson, 5.13 — A. B. Kupunyenko, M. H.
JlanteBbim 1 A. T. HanpacHukoBbiM, 5.14 — A. B. VBaHoBbIM, 5.15 — LlanxytgmMHoBbIM.
ABTopbl pasgenos 6.2 J1. A. KaHaes, C. M. Markos u A. J1. lUHbInapkos, 6.3—b. J1. Beppwu, J1. A.
Kanaes, C. M. Msarkos, B. ®. Okonos. lNpouyne pasgensl HanucaHbol C. M. MarkoBeiMm. Ob0Lias
Hay4yHasa pegakuusa seinonHeHa J1. A. KaHaesbim n C. M. MsrkosbiMm.

PaboTta HanucaHa no martepuanam uccrneaoBaHui, npoBedeHHbix Ao 1991 r. B cBsaA3n ¢
3TUM COXpPaHeHbl CTapble Ha3BaHMS TEPPUTOPUN U rOCYyaapPCTB.



2. ONACHOCTb CHEXHbIX JTABUH
2.1. N1PUPOOHbIE ONMACHOCTU U TEHAEHUWUN UX PA3BUTUA

YenoBek n cosgaBaeMble UM YCTPONCTBA, COOPYXXEHMS U TEXHOMOrMU nydilie BCEro
0ENCTBYIOT B HEKOTOPOM Y3KOM AMana3oHe COCTOSHUS OKpyXatwwen cpeibl. Bce npupogHble
npoueccbl U cobbITUSA, OTKIOHAKLWME COCTOAHMA cpedbl OT 3TOro AuanasoHa, €CTECTBEHHO
paccmaTpuBaTb kak HebnaronpusTHble u onacHble siBneHna (HOA). B kateropun HOA moxHO
BblAENWUTb paspyLunTenbHble NpupoaHble siBneHns — T1e n3 HOA, BO3aencTBMe KOTOpbIX Ha
HaceneHne n XO03AWCTBEHHble OOBLEKTbI MPEBbIWAET WX YCTOMYMBOCTb; KpawHuWe Mo cune
cobbiTnss atoro poga obopaumBaldTCa CTUXUUHBIMKM GencTBuaAMU. [loHATME «nNpUpPOLHbIE
ONacHOCTU» UMeeT coumanbHO- SKOHOMUYECKUIA cMbIcn. Buammo, He TpebyeT gokasaTtenbcTB
yTBEPXOEHNe, YTO HaceneHune, Xo3auCcTBO U NPUPOAHbIE PECYpPCbl HA HEKOTOPOW TeppUTOpUU
cnefyert 3awmwath oT Bcero komnnekca HOA, npuyem camo HaceneHne n Xo3ancTBO Npu 3TOM
uenecoobpasHo paccmaTpmBaTb C NO3MLMIN TEPPUTOPMANIBHOrO NPOU3BOACTBEHHOIO KOMMEKCa
(TMK), pacxoabl Ha 3aWMTy KaXgoro anemMeHTa KOTOporo AOMKHbI COM3MEPATLCA C NPAMbIM Y
KOCBEHHbIM yLLepOOM, KOTOPbIA BO3HMK Obl NPU BLIXOA4E €ro 13 CTposi.

Mo mepe pasBuTus npomsBoacTBa ywepd ot HOA pactet (Msarkos, 1989). Hanbonee
yCTOMYMBas BO BPEMEHM MpUYMHA ITOTO0 — YBENUYEHUE 4YMcna SBMEHMIN, OTHOCSLLUMXCA K
kateropun HOSA, Bcneacteue pasBuTMS TEXHONMOMMU MNPOU3BOACTBA M OCBOEHMSI HOBbIX
NPUPOAHbLIX pecypcoB. UToObl 0CO3HATbL 3TOT MPOLIECC, AOCTATOMHO NPeACTaBUTb, Kakve u3
NPUPOAHbLIX COOLITUIA MOrNM OblTb OMAcHbIMKM B 3MOXM MPUCBaMBatOLLEro X03sIMcTBa (OXoTa,
cobvpaTenbCTBO), NMMOHEPHOro 3emnefenus U XMBOTHOBOACTBA, WHTEHCMBHOMO 3emnenenus
Ha opollaeMblX 3eMfsiX, C pasBUTUEM FOpHOA4OObLIBAKOLLEN MPOMbILSIEHHOCTM, TPAHCMOPTHOW
cetn u gp.

3HaunTenbHoe yBenuyeHue yuwepba ot HOA MOXHO oxugaTb MNpyu  darnbHenwem
OCBOEHMM paiOHOB CO BCE 0Oonee CrnoOXHbIMKM MPUPOAHBIMUA YCIOBUAMKM, a Takke npu
BEPOATHOM a@HTPOMNOreHHOM U3MEHEHUM KrumMarTa.

NmetoTcs 1 cybbekTuMBHbIE NpuYMHBLl pocTa yulepba ot HOA, cocToswme B oTcTaBaHUn
3HaHu o HOA oT noTtpebHOCTEN NPaKTUKM M B HEAOOLEHKE puCKa Nuuamu, pyKOBOAALLMMM
pasmelleHnemM un  YHKUMOHMPOBAHMEM npou3BoAcTBa. KOpHEM 3TUX MPUYUH  CRAYXWT
OPUEHTMPOBAHHOCTb WMHAOYCTPMAnbHOro obuiecTBa Ha MakCMMarbHble MpUObLINK, «NOKOpeHue
nNpuvpoAbl», U3MEepeHne nporpecca YenoBeyecTBa POCTOM MaTepuanbHOro notpebrnenuns. B
nocnegHue gecatunetus ywepd ot HOA yeennumBaeTca GbicTpee, YemM NPOU3BOAUTENBHOCTb
xo3anctea (Msrkos, 1990). Tem cambiM coBeplLleHCTBOBaHMe 3awmTtbl oT HOA ctaHoBuTCS
OofHOM M3 rnobanbHbIX NPobreM coumanbHOM 3KOSOrMM — KOMMJIEKCHOW 06nactu 3HaHWi o
rapmMoHM3aLmmn B3aMMOAENCTBUIN Npupoabl 1 obuwectBa. B aTnx pamkax npobrnema 3awwmTbl OT
HOA nepennetaetca ¢ npobnemMamy o6LIENPOMbILNIEHHON ©6€30MacHOCTU, 3KOJTOrMYECKUX
6encTBuin, coumnanbHO-MCUXONOrMYeckoro 060CHOBaHMA PaBHOBECHOrO NPUPOAO-NOfb30BaHUS
n 1. 4. Ana ux peweHus TpebyeTca CUCTEMHbIA NOAXOL, BKIKOYAKOLWMKA, B YaACTHOCTW,
CcocTaBneHue ovepkoB dunanveckom reorpacumm scex sngos HOA.

2.2. PUSNYECKAS CYLWHOCTb NTABMH U CXOOHbIX ONACHbIX ABNEHUA

CHeXHbIi MOKPOB MMeeT BHYTPEHHee CuensieHne W cuenneHve ¢ MNoAcTunatoLLen
NoOBEPXHOCTbID. Cunbl CUENneHns yaepXuBalT €ro Ha CKIOHEe, a Ta 4acTb CUIlbl TSHKECTM
CHEXHOro NOKPOBa, KOTOpasi HarnpaeneHa napannenbHO CKIMOHY, CTPEMUTCS CABUHYTb €ro BHU3.



Mog ee BO3OENCTBMEM CHEXHbIN MOKPOB crnon3aeT no ckrnoHy. Koroa aTa cuna cTaHoBUTCS
fonblle cun cuensnieHus, npoucxogut obpylleHne nokpoBa. HenocpeacCTBEHHOW NPUYMHOM
o6pyleHnss MOryT cTaTb YMEHbLUEeHWe OAHOM unuM o6eux cun cuenneHus, yBenuveHue
TOMWWHBI, @ TeM caMblM M BeCa CHEXHOro MnokpoBa WNn KoMbuHaumm 3TuMx cobbiTuN,
BbI3bIBAEMbIX PA3fIMYHbIMU METEOPONOrNMYeCKUMN NpudnHamn. Kputnyeckas BbiCOTa CHEXHOIO
nokposa h, Mpu KOTOPOM NPOUCXOAUT €ro obpylleHne, 3aBUCUT OT BHYTPEHHEro CLenneHns
cHera C, o6bemHon Macchl cHera Y, koaddurumeHTa BHYTPEHHErO TPEHNS B CHere tg @ u yrna
HaKMoHa CKIoHa a cnegylowmnm obpasom:

C
B Ycosa(sina—tg@cosa)

Mpn HaknoHe cknoHa 34—45° kpuTuyeckas BbICOTa CYXOr0 CHEXHOro MOKpPOBa, UMEKoLEro
HEeKOTOpOe BHYTPEHHee cuenfneHve u cuenneHne C NoACTUNalrWen MNOBEPXHOCTbIO,
n3mMepseTcs HEMHOMMMU JeLMeTpamu; oHa Bo3pacTaeT Ao 6eCKOHEeYHOCTM Npu yriax HaknoHa
okono 20° (puc. 1). Ecnu xe cunbl cuenneHnsa ymeHbllaoTcsa (Y4To ObiBaeT nNpu HaMOKaHUK
CHera), CHEXHbI MOKPOB HE MOXET yAepaTbCH U Ha Bonee NONOrMx CKNoHax.
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Puc 1. OTHOLIEHME KPUTUYECKOW BbICOTbI Puc. 2. Buabl cmeLLieHnin cHera B 3aBUCUMOCTU
CYXOroO CHEXHOro Nnokpoea hj Ha ckroHax OT yrna HakJloHa 1 OT coepXaHus Boabl
C pa3HbIMM YrniaMy HakroHa K ero B CHEXHOW TONLLE, AOCTUTLLEN KPUTUYECKOM
KPUTUYECKOW BbICOTE Ha CKIIOHE BbICOTbI. O6nacTn: 1 — CHEXHbIX NaBWH;
¢ yrnom HaknoHa 40° hao npu 2 — naBUHOMOJ06HbLIX BOOOCHEXHbIX MOTOKOB
3HayeHusx tge= 0,36 (npaBasi) n (BCIM); 3 — cenenopobHbix BCI; 4 — naBogkoB
tge =0,30 (neBas kpusas) CHeroTasiHusi; 5 — 3HaunTEeNnbHOro cnon3aHus

CHEXHOro NOKPOBa; 6 — NPaKTUYECKN YCTONYMBOIO
CHEXHOro MOKpOBa; 7 — CyLLEeCTBOBaHWSA NULLb
BeCbMa TOHKOIO CHEXXHOTMO MOKPOBaA.
paHuLubl Mexay obnactaMu B 4eNCTBUTENBHOCTU HEPE3KU

MockonbKy TOMOrpaduyeckne YCrnoBWUs HAKOMMEHUS CHEXHOro MOKpoBa BecCbMa
pasnunyHbl, @ ero BbicoTa U (PU3NKO-MEXAHUYECKME XapPaKTEPUCTUKM U3MEHUYNBLI BO BPEMEHW,
CMELLEHMS CHera Mo YKIOHY Takke pasHoobpasHbl. Ha puc. 2 npuBefeHbl OCHOBHblE BUAbI
CMeLLeHMIN, NoapasaerneHHble B 3aBMCMMOCTY OT yria HaknoHa noAcTunatoLlent NoBepXHOCTU U
OT coAepXaHus BOAbl B BOLHO-CHEXHOMW Macce. BbigenswTtcs 4eTbipe Buaa ObICTPbIX
CMeleHnn (oOpyLUeHW): NaBUHbI, BOAOCHEXHbIE MOTOKU JTAaBUHOMNOAOOHbIE, BOAOCHEXHbIE



NOTOKN cenenofobHble (Cenu CHerotasHug), NaBOOKW CHeroTasHus; ABa nocrnegHux Buaa
OTHOCATCA MO CYLUECTBY YXe K KaTteropum BOAHbIX MNOTOKOB. [lpM HEKOTOPOM coYeTaHun
¢akTopoB Aaxe TONCThbIN CHEXHbINA NOKPOB HE TepsieT YCTOMYMBOCTU, HO Cron3aeT Lernmnkom u
HacTonbko ObICTPO, YTO ero pAaBfneHne MoXeT ObiTb paspywuTenbHbiM AfS  pasHbIX
COOPY>KEHWMN.

PasnnyHble NpuvYMHBbI  HapylleHuMsi YCTOMYMBOCTM CHEXHOro MOKpPOBa Ha CKMOHe
obobwatotcsa B opme reHeTnyeckmx knaccudumkaumm nasmH. B CCCP Takue knaccudukauum
paspabotaHbl B. H. AkkypatoBbim, B. B. [3to6on, K. C. Jlocesbim, J1. A. KyHaeBbIM; umeeTtcs
mMexgyHapogHasa knaccudukaums nasuH. Kaxgasa M3 HUX MMeeT CBOW AOCTOMHCTBA U
npegHasHavyeHa ansa onpeneneHHoro npuMmeHeHnsa. [ina onucaHus reorpadum nasmH Hanbonee
yOoobHol npeactaenseTcs knaccudukauma B. B. O3to6bl ([3t0ba, Jlantes, 1984), npuBeaeHHas
B Tabn. 1 wu 2. OHa oxBaTbiBaeT BeCb CNEKTp MU3MYECKM MbICIUMbIX MPUYMH
naBuHOOOpa3oBaHMA W [aeT OCHOBY ANS BblAENEHWUS HECKONbKUX FIaBHbIX FEHETUYECKNX
TUMOB, KOTOpble conocTaerneHbl B. B. [13t060 ¢ onpeaeneHHbIMU ananasoHamn nokasatenen
KnumaTta naBMHOOMACHbIX panoHoB (nogpobHee 06 3TOM conocTaBneHun — B pasg. 2.4).
BblaeneHHble TUNbI U KNacchl NaByH OTPaXalT cnegyowmne 3aKkOHOMEPHOCTU U3MEHEHUI, UK
MeTaMmopdmama CHEXXHOIO NOKPOBA.

CHeXHbIn NoKpoB, 0b6pasyloLwmMincs HenocpeacTBEHHO BO BPeEMS CHeronagoB u (unn)
MeTenen, meeT MUHUMarbHYLO nNnoTHocTb Y (0,03—0,20 F/CM3) n cuenneHune C. Ecnn npupocTt
BbICOTbl CHEXXHOIO MOKpOBa MAET AOCTAaTOYHO ObicTpo (6onee 10 MM cnosi BOAbl B CYTKKM), €€
BEMVWYMHA MOXET MPEBbICUTb KPUTMYECKYI0 elle OO0 OKOHYaHusa cHeronaga (metenu). B atom
crny4ae n obpasyloTcs CUHreHeTU4eckme, T. €. OAHOBPEMEHHbIE C BbiNadeHWEM CHera, NaBuHbI
(tvnoB 1.1 —1.3). Ecnu e 3TOro He MNpou3oLsio, HOBOOGPa30BaHHLIA CHEXHbIA MOKPOB
npetepnesaet meTamopduam. Ha cBoen nepson cragum MeTamopdu3M 3aknoyaeTcs B
oceflaHUM cHera nop BosgencTBuem cunbl TskectTn (Ha 0,1—0,2 HayanbHOW TOMLWUMHbI),
cyb6nMmMaLnoHHOM OKPYrNeHUM U CMep3aHuMn 3epeH 0Bpasyrolmx B UTOre AOBOJSIbHO MPOYHYIO
NPOCTPaHCTBEHHYIO pelueTky. Mpu aTom cHer ynnotHsieTcsa (0,3—0,4 r./cm®), ero BHyTpeHHee
cuenneHne Bo3pacTaeT B HECKONbKO pas. Tenepb ANA HapyweHUs YCTONYMBOCTU CHEXHOMO
NMOKPOBa Ha CKIOHe TpebyloTcsa Kakme-To dpakTopbl, CUMBHO YMEHbLUAKLWKNE ero nNpoYHOCTb U
BO30yXaatoLme anureHeTuyeckme, T. e. obpasylolmecsa nocne BbiNageHWs CHera, NaBWHbI.
OpHuM 13 Haubonee pacnpoCTpaHeHHbIX (PakTOPOB CAYXUT paspbIXfiEHNE TeX UNKN UHbIX CIIoeB
CHera B pesynbTaTte MepeHoca BOAAHOrO Mnapa B CHEXHOW Tonuwe OT FOPU3OHTOB C €ro
n3bbITKOM K TOpPM3OHTaM C OTHOCUTENbHbIM HegocTatkoM. CoOTBeTCTBYWOWMMA nepenaj
co3fjaeTcs valle BCero pasHuuen TemnepaTypbl OTHOCUTENbHO TEenmnoro HWKHEro wu
BbIXOSTOXXEHHOrO BEpPXHEero Crnos cHera;, NpU 3TOM HWKHUW CNOW paspbIXNSeTcsd, B HeM
npouCXoauT nepekpuctannusauua negsHolx 3epeH u obpasyetca rnybuMHHas M3MOpPO3b.
[MNOTHOCTL 9TOr0 CNOsA MNOCTENEeHHO YyMeHbllaeTcs (B 2—3 pasamu Oonee) M HakoHel
[OCTUraeT KpUTUYEecKoW BenunyMHbl. BosHukaeT naemHa Tuna Il.1.a. B ocobo xonogHbix
YyCroBMAX Mpouecchbl TemnepaTyporpagMeHTHONM NepekpucTannm3aumMmM MoryT 3aTparmeBaTtb U
BEPXHME Cnon cHexHoro nokposa (Tvn 11.1.6). Ycnosust ana BepTuKanbHOW MuUrpauum BOASHHOMO
napa B CHEXHOW TOSLe M nepekpucTannn3aumm cHera MoryT co3gaBaTbCs Takke nepenagom
BNaXXHOCTW BO34yXa B TOMLLE CHEXHOro MOKPOBA U Hag HUM, 4YTO BbiBaeT Npu UCKNHYNTENBHO
Cyxux BeTpax. OTOT MexXaHu3Mm CybnuMMaLMOoHHOW nepekpucTanusaumm n oTBevarowmmn emy
Tvn NaBuH 1.2 BCTpeyaloTcsl CpaBHUTENBHO PELKO U NULLb B OCODbLIX KITIMMATUYECKMX YCIOBUSIX.



Tabnuua 1

FeHeTuyeckasa knaccudukauma cHeXXHbIX NaBHH (no B. B. [13106e)

ﬂuarHocmquKue NPU3HakKu naBuH

Knacc naBuH Tun MoaTun nasuH MEeTeOoyCroBus, npenmyLlect cTpaturpadus pacnonoxeHue
NaBHH npeALecTBytoLLMe BEHHas CHera Bbille NMOBEPXHOCTU
cxoay naBuvH copma NOBEPXHOCTU CpbIBa CKOINbXEHUSA B
oTpbIBa mecTe obpbiBa
1.OnureHetny | 1.J1aBuHbI a)Bbl3BaHHblE OC | AnuTenbHbI OauvH vnn | Mo ocnabneHHomn
eckue nasuHbl | TemnepaT nabneHvem MOPO3HbIN HECKOSbKO CNnoeB | npocrionke
(BbI3BaHHbIE ypHOro cBs3en B | nepwog, BO3 » cTaporo cHera BHYTPH  CHEXHOMN
yMeHbLUEHNE paspbixne | rnybuHe MOXHO COYeTaHue TONWM  wnn  no
M CUN, | HUS CHera | CHEXHOW Tonwm | C nepvogamm rPYHTY
yaepxusaroL, cHeroTasiHus
MX CHer Ha
ckrnoHe  6es 0)BbI3BaHHbIE
yBenuyeHus paspyLueHvem
BbICOTbI cBs3emn c
CHEXHOro NoBEPXHOCTU [nuTenbHbIn ToyeyHas Cnon rnybuHHon | BHyTpwm
nokpoBa) CHEXHOMN TOMNWM | MOPO3HbIA Nepuog n3mMoposu NOBEPXHOCT-HOIO
npaktnyeckn 6e3 pa3spbIXEeHHO™ o
CHero- ropu3oHTa, no
OTnoxeHus KOHTaKTy ero co
CBA3aHHbIM
cnoem wnuM  no
TPyHTY
OavH unu
2. JlaBuHbI MpogonxuTens- HECKOINbKO cnoes | Mo ocnaGneHHon
BETPOBOrO | ____ Hble cunbHble, | MNnowagHas cTaporo cHera npocriovike
paspbixne nopbIBUCTbIE BHYTPU  CHEXHOM
HUA cHera BETPbl MpU  HU3- TONWM M no
Kom BNaXHOCTU rPYHTY
BO3ayxa
3. NaBuHbl | @) BbI3BaH-
CHeroTasiH | Hble MoTennexue, Cnon MOKpOro
ms obpasosaHnem VMHTEHCUBHas cnabocsasaHHOro BHyTpu cnos
OBYX30HHOIO MO | conHe4Has ToueuyHasn CHera cnabocBsa3aHHOro
aAre3NoHHbIM pagvnauus B cHera Ha
CBOKCTBaM nepsble OHU KOHTaKTe 30H,
CcHera nocne cHeronaga pasnuyHbIX no
aAre3noHHbIM
6) BbI3BaHHbIE cBoOVicTBaM
yBriaXHeHnem OanH nunm
CHera 0o HECKOINbKO cnoeB | lMo rpyHTy unu no
3Ha4eHua ero | | e MOKpPOro BOOOYMNOPHOWN
BOAOYAepxuBal | CunbHoe cnabocBsi3aHHOrO npocnowke
et norenrieHve cHera BHYTPU  CHEXHOMN
crnocobHocTn TonwM
I.CuHreHeTny 1.J1aBuHbI —_—- CHeronap, 6e3 | To4yeyHasa Cnon BHyTpu
ecKkve naBuHbl | cHeronago meTenu CBEXeBbINaBLLEro gzi)r';esb'”jﬁwero o
(BbI3BaHHbIE B cHera KOHTAKTy 6ro o
yBenuyeHvem CTapbim
cwn, CHeronag c | MnowapgHas | Cnon Ha KOHTaKTE
CcABUraroLLmx MeTernbio CBeXeBblnasLlero CBEXeBbINaBLLero
cHer co | 2. nepemMeTeHHOro nepemeTeHHoro
CKnoHa J1aBuUHbI - cHera cHeéra co cTapebiM,
BCreacTeme 06X Hnsosas meTenb » nHoraa BHYTPH
< nepemMeTeHHoro
npupocta meTenen W N03emokK } chera
BbICOTbI Cnon Ha KoHTaKTe
CHEXHOro nepemMeTeHHOro NepEeMETEHHOTO
nokpoBa) 3. JlaBuHbI cHera cTaporo cHera c
HU30BbIX HWXenexawum
meTenemn crnoem, nHoraa
BHYTpU
nepemMeTeHHoro
cHera
Il. 1.
[MNonurexHeTn- J1aBuWHbI,




yeckue BbI3BaH- -—-- Hoxab To xe To xe
naBuWHbI Hble
(BbI3BaHHbIE [OXOSMU
yBENUYEHNEM
cun,
CABUraoLmnx
CcHer co | 2-10. OnuTenbHbIN MnowapgHas | OguH vnn | Mo ocnabneHHomn
ckrnoHa, npu | KomGununp nepviog c HEeCKOIbKO crnoes | npocrolike
OOHOBPEMEHH | OBaHHble CUINbHBIMW cTaporo M | BHYTpM  cTaporo
om NaBWHbI MOpOo3amu, obszaTenbHO criow cHera wnn  no
YMEHbLUEHUN (noapobHe BeTpamu unm CBEXEOTIIOXKEHHOTO TPYHTY
cun, e CM. CHeroTasiHMemM, CHera
yaepxusatow, | Tabn. 2) HenocpeacTBEHHO
UX CHer Ha nepeg CcX0A0M
CKIIOHE) naBuWHbI —
cHeronaa, obuwas
unm HU30Bas
mMeTenb
Tabnuua 2
Tunbl naBuH KOM6MHVIPOBaHHOr0 npounucxoxaneHunsa
[OnuTenbHo AelcTByOWME MpuYKnHbI yBEeNU4eHUs CUJl. HeNOoCpPeACTBEHHO CABUTaloLWMX CHera co CKJloHa
NMPUYMHBbI YMEHbLUEHUS CUTI,
yAepXUBaloLWMX CHer Ha
Cknohe cHeronag (C) CHeroHakonneHue npu obLyewn CHEeroHakonmneHve npu
metenu (OM) Hu3oBon metenu (HM)
TemnepatypHoe TP +C TP + OM TP + HM
pa3pbixnieHne cHera (TP)
BeTtpoBoe paspbixneHue BP +C BP + OM BP + HM
cHera (BP)
OcnabneHue cuenneHus B T+C T+OM T+ HM
cHere npwu ero TasHum (T)

Opyrum  aktopoMm ocnabneHnss MNpoOYHOCTM fexarnoro CHera W BO3HWMKHOBEHUS
3aNUreHeTnYecknx naesuH (Tuna I1.3) cny>xuT yBraXHeHWe CHEXHOro NokpoBa Mnpwu ero TasHwuu;
npy yBenuyeHun BnaxHoctn cHera oT 0 go 20% BenuumHa cuenneHnss C yMeHbluaeTcs
npnbnuanTensHo B 5 pas.

MonureHeTnyeckne naBMHbI BO3HUKAKOT MPU  PasfnUYHbIX COYETaHUSX Ha3BaHHbIX
¢aKkTopoB, a Takke Npu BbiMAAEHUN OOXAS HA CHEXHbIN NOKPOB, YTO YBENUYMBAET €ro BeC n
OAHOBPEMEHHO YMEHbLLAET MPOYHOCTb.

ObnambiBaHME CHEXHbIX KO3bIPbKOB, CO34aHHbIX METENsIMU, ABMSIETCA BaXXHOW
CaMOCTOSITENbHON MPUYMHOM CXO4a NTaBUH C YCTYMOB MPUMMOPCKUX U MPUPEYHbIX Teppac, C
6poBok KapbepoB. B aBHOM Buae B knaccudpukaumio B. B. [13106bl OHa He BHeceHa (kak u BO
BCE OpYyrve Knaccudmkaumm, KacarLmMecs NULLb FOPHbIX NMaBWH), HO MOXET HAaNTU CBOE MECTO
B TMnax nasvH 1.2 n 1.3 (cm. Tabn. 1).

Y4acTKM CKMOHOB, C KOTOPbIX OOpyLUMBAlOTCA NaBWHbI, Ha3bIBAKOTCA NaBuMHOCOGopamu.
BonbLWMHCTBO NAaBUHOCOOPOB — 3TO pasfiMYHbIE MOHMKXEHUS, B KOTOPbIX CHEra HakannmeaeTcs
Gonblue, YeM Ha BbIMYKMbIX y4acTKax CKIOHOB. BbicoTa BepxHeW KpOMKM Hambonee KpymnHbIX
NnaBMHOCOOPOB Hag OHOM [OONMH U3MEPSIETCS MHOMMMM COTHSMM METPOB, UX nnowagb —




pecsitkamm rektapoB. . K. TywwuHckmid (1949) pan reomopdorniormyeckyro knaccmdukauuio
NaBMHOCHOPOB, B KOTOPYHK BKIOYMUI 3PO3MOHHbIE Bpe3sbl, AeHYAAUWOHHbIE BOPOHKK, Kapbl C
NAOCKMM OHOM Mnn aedopmMupoBaHHble apo3nen. Ovarn naBvH ¢ nasnHocbopamm aTUX TMNOB
UMeloT obLLYI YepTy: NYTU NaBWH B HUX NPOXoAaT no 6onee nnn MeHee YeTKO BbIPaXXEHHbIM
pycnam, notkam. [lo3Tomy Takme odarm oObeguHEeHbl Ha3BaHWEM «NOTKOBble». [lo3xe K
Ha3BaHHOW rpynne ObiM gobaBneHbl NOCKME (HepacuyneneHHble) NaBUHOOMACHbBIE CKIOHbI.
JlTaBnHOCOHOpBI pasHbiX TUMOB MMEKT pasHyl Nnowadb M Yron HaknoHa MOBEPXHOCTU; B
3aBUCMMOCTU OT reoriormMyeckux yCrioBui pasnuyaeTcd LepoxoBaToCTb MX noBepxHocTu. OT
mMopcpomeTpumn naBnHOCHG0pPOB 3aBMCAT NOBTOPAEMOCTb M 06beMbl NaBuH. C yBenudeHvem yrna
HaKNoHa NOBTOPSIEMOCTb BO3pacTaeT, 06beMbl yMeHbLIATCA (puUc. 3).

C yBenuyeHvem LWIEpPOXOBATOCTU MOBEPXHOCTU NaBMHOCOOPOB MOBTOPAEMOCTb NlaBUH
CHWXaeTCs, Tak Kak BbiCOTa CHEXHOro MoKpoBa, Heobxogmmoro Ans obpasoBaHus NaBWH,
JOITKHa npeBbIlWaTh BbICOTY HEPOBHOCTEN MuKpopernbeda He mMeHee Yem Ha 30— 40 cwm.
O6bembl NaBUH NPU NPOYMX PaBHbIX YCNOBUAX 3aBUCAT OT BENUYMHbLI NnoLaan nasmHocbopa,
Ha KOTOPOW cO34alTCa eduHble YCMOBMS CpblBa CHEXHOro nracra. JTU  yCroBus
onpenenalTcs reoMeTpuen naBmHocbopa W OTpaxawTcss B pacnpefeneHun Ha ero
NMOBEPXHOCTM 30H pPasfnUYHOM BbICOTbI MOKpPOBa (OOnbLUen B MOHMXKEHMSX) U pasiUYHbIX
HaNpPsSP>KEHUA B CHEXHOW TOSLWe (pacTArMBaloLMe HaNpPsbKEHUA Ha BbINYKMbIX 3fEeMEHTax
penbeda, CXumarowme Ha BOrHyTbix). [JONONHUTENbHOE YCNOXHEHWE B PUCYHOK 3TUX 30H
BHOCUT MeTeneBoe nepepacnpeneneHne cHera. 1o aTUM npuvynHaM B Kaxgom raBuHocbope
NPOSsIBNAIOTCA Y4YacTKM MNPEeMMyLLECTBEHHOrO cpbiBa NnaBuvH. B manom naeBuHOcCGope cC
npocTenLlen reomeTpuen nNaBuHbl YacTo CXOOAT Ccpa3dy CO BCEWN ero NoBepxHocTu. B BonbLiom
nasunHocbope M B naBuMHOCHOpPE CO CRNOXHOM reoMeTpuen CpbiB flaBWHbI Cpa3y CO BCeu
NMOBEPXHOCTU — pefkoe cobbiTve; Takue naBMHOCOOpPbI AensaTcs Ha psh  y4acTKoB
NPenMyLLLECTBEHHOIO CpbiBa NaBuH. B Kagom OTAENbHOM chnyyae KpuUTUYecKue 3HadeHus
BbICOTbl CHEXXHOro MOKPOBa M NMOLWaan CpbiBa 3aBUCAT OT €ro (oM3nKO-MexaHN4YeCKUX CBONCTB
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OnpefeneHne 3TUX 3HAYEHWUI SIBNSIETCS BaXXHENLLEN YacTbio onepaTUBHOIO NPOrHo3a BpeMeHm
cxofa NaBuH.

MogpobHee cm. pabotbl A. H. BoxunHckoro n K. C.
Nocesa (1981), K. &. Bowntkosckoro (1977),
MpakTuyeckoe nocobue Mo MPOrHO3NPOBAHMIO
naBsuHHOM onacHocTu (1979) u gp.

JlaBWHBI MOryT COCTOATb M3 CYXOro YMCTOro CHera,
HO Takke MOTyT BKMYaTb TO UM MHOE KONMYECTBO
cBobogHoOM BOAbI WM KaMeHHOro 06roMOYHOro
MaTepuana, 3axBa4eHHOro Ha mx nyTn. Het pesknx

2 3 Bexen KoTopble oToensnu Obl no
100% G’;aﬁgf%%y} gZLLI,eCTB,eHHOM C(F))CTaB J'IaB!I:l/IHbI OoT Apyrux copm
MITEDMIA 1905 y y Py P

ObICTPOro ABMXXEHNs1 MaTepuana no CKroHy (puc. 4).
OGpyLleHne NaBuH C NNOCKUX CKITOHOB NPOMCXOaUT

Puc. 4. BellecTBEHHbI COCTaB CHEXHbIX NaBuH 1 LLIMPOKNM (prHTOM. B naBWHHbLIX o4arax UHbIX TUNOB
ApYyrx BUOOB ABWKEHNS Pa3NUYHOro Matepuana Ha O6pyLLIVIBaIOLLI,aFIC$I MaccCa KOHUEHTPUpyeTCA B KaHa-
CKITOHaX. 1 — YNCTble Cyxne NaBuHbI; 2 — YNCTbIE e, 4TO NOo3BONIAET CyLWeCTBEHHO BO3pacTn ee CKOpPO-
BOOOTOKW; 3 — CyXxue ocbinu; 4 — naBuHbI C TEM CT U OanbHOCTU Bb|6poca. JIaBWHbI U3 TsKENOro
WA MHBIM coepXkaHneM KaMeHHOOBTOMOYHOIro BITaXXHOIo CHera ABMXXyTcAa B BUOE YeTKO OorpaHn4yeH-
MaTepuana u (Unu) Bnaru; 5 — BOAOCHEXHBIE HbIX NOTOKOB. Mpn 0BPYyLWEHMN NNOTHOM CHEXHOWN
NOTOKM; 6 — BOAOTOKM C pa3HbIM konuyecTsoM cHera n  [JOCKU OBUXYLLIAACA Macca 00ObI4YHO CcOCTOUT U3 NbIO
(vnn) obnomoyHoro matepuana; 7 — cenu; n MenKnx 4actuu CcHera — npoayKToB ,El,pO6J'IeHI/IF|
8 — OMMbIBMHbI FPYHTa M CMECU CHEra C rpyHTOM; rmblO. ﬂaBVIHa, 06pa3OBaHHaF| n3 MHFKOVI, J1erko pas-
9 — OCLINK C pa3Hoi AoMNel CHera; pyLUaloLLenca CHEXHON AOCKN UM U3 PbIXIOro CyXoro
10 — pasnuyHble 06pyLLEHNS 1 NOTOKW, BO3MOXHbIE CHera, npeacraBnder coboi cHerososgyuHoe
Ha TeXHOreHHbIX CKOMMeHUAX 061I0MOYHOro obnako, TonwMHa KOTOpOro (I'Ipl/l npo4ynx paBHbIX
MaTepuana, HoO pefkue B npupoae yCJ'IOBVIFIX) 60J'IbLIJe, 4YeM TOoswnHa naBuH U3 Opyrux

TAUNOB CHera, U KU3MepseTcss OecATkaMn MeTpPOB.
MoKpble naBKHbI Ha3bIBAKT TEKYYNUMM, Cyxme — nbineBbiMn. CyLecTBEHHO TypOynn3oBaHHbIE
CyXve IaBUWHbl OTMNYAKTCA TeM, YTO NPaKTUYECKU BECb CHEr ABMXKETCHA .BO B3BELUEHHOM
COCTOSIHUW. [TPOMEXKYTOYHLIN, UM CMELLAHHbIN, TUN OBUXEHWS HAabNgaeTcsl y CyXux NaBuH U3
CHEXHOW OOCKN, COCTOSILLMX M3 OTHOCUTENBbHO MMOTHOIMO HMXKHEro M MbiNIeBOro BEPXHEro Crosi.
Mepen 4OCTAaTOYHO GLICTPLIMU CYXMMU NTAaBMHAMUN CO B3BELLUEHHBbIM U MPOMEXYTOYHBIM TUMOM
OBMXKeHNA obpasyeTcs obnacTb 3HAYUTENBHOIO CXaTus BO34yxa, MAM BO34yLUHas BOJIHA.
Ocobo nerkun BEPXHU CMOW CYXOW NnaBWHbI MOXET MNpodoSmKaTb CBOE [OBWXKEHWe nocne
OCTaHOBKM OCHOBHOWM €€ Maccbl. Takoe siBfieHMe Ha3blBaloT CHEroBO3QyLUHbIM MOTOKOM, WIN
BOnHon. COBCTBEHHO BO34YLLHAs BOJSIHA CXKaTWUsl U CHEroBO34yLLHAs BOMHA MpU NpakTU4YeCcKoMm
NX PacCMOTPEHMM OObIMHO OOBLEOMHAKTCS NoA MEPBbIM UM BTOPLIM HasBaHueM. B T1abn. 3
npuBeAEHbl XapaKkTepHbIe 3HAYEHUS CKOPOCTU ABMXKEHMWS, MAOTHOCTU M AaBMNEHUs NaBUH Ha
nepneHanKynapHoe WX NyTM MNPensaTCcTBME Ha yyacTke Haubonbllero pasroHa. BenuuuHbl
AaBMNEeHNsa OTBEYaloT CPEeAHMM U3 YKa3aHHbIX 3HAYEHUA CKOPOCTU M nrioTHocTu. Kpome Toro,
npuBeAeHbl 3HAaYEHUS, MakCMMarbHbIe N3 N3MEPEHHbIX B HAaTYpPE Ui BbIMUCIIEHHBLIX MO creaam
paspylweHnin. Bo3mMoXHO, 4TO nokanbHble AaBnenus (ygapbel) cunon Gonee 100-104 MMa
00ycnoBneHbl 3aXBa4eHHbIMU JTABUHON KaMEHHbIMU TTbiGamMu.



Tabnuuya 3

XapaKTeprle n MakKCumMalibHbIle (B CKOGKaX) 3HaA4YeHus CKOpoCcTun ABNXXeHusd, nnoTHOCTU
n gaBrneHunsa naBuH C pa3HbiM TUNOM ABNXEeHUA

Twvn naBuH CkopocTb, M/c MnoTHoCTb, ricm® DaBenenue, 10°Ma
JlaBMHbI U3 CyXOro cHera, nblfieBbIE CO 30—70 0,02—0,15 25
B3BELLEHHbIM XapakTepoM [ABMKEHNSA (125)

JlaByHbI 13 CyX0ro cHera, C TeKy4um

HWKHUM M B3BELUEHHLIM BEPXHUM CIlos 20—40 0,05—0,30 18

MW; AaHHbIE AN HWKHEro crnosi (60) (110)

JTaBMHbBI M3 MOKPOrO CHera, Tekyume 10—20 0,30—0,40 8
(30—40)

BepTukanbHoe pacrnpegeneHne 3TUX nokasaTernen B CyXon naBuHE C NPOMEXYTOYHbIM
TUNOM ABWXKEHMUS MOKa3aHO Ha puUc. 5, NOCTPOEHHOM C Y4eTOM pe3yfibTaToB MccrnegoBaHum A.
®. JlunatoBa B XubuHax. Ux pacnpegeneHve B naBuHax gpyrmx Tunos ©onee npocTtoe.
MmeloTcsi cBMOETENbCTBA CYLIECTBOBAHUSA TaKKe BEPTMKANIbHOTO — KBEPXY W KHU3Y —
0ABNEHUS CyXMX ITaBUH, BENIMMMHA KOTOPOro MOXET COCTaBWUTb A0 MOMOBWUHBI BEMNYMHLI
OaBreHNs No HanpaBfeHUIO ABMKEHMS.
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Puc. 5. BepTVIKaJ'IbHOG pacnpepeneHne NoTHOCTU, CKOPOCTU, OaBneHNA Ha NpenAaTCcTBMe naBuHbl U3 CyXOro cHera

[aBneHne cobGCTBEHHO BO3AYLUHOW BOSHbI B MOMEHT HamMbOnbLUEro pasroHa faBuvHbI
moxeT gocturaTtb 0,5-104 Ma, faBneHne CHeroBo3gyLLUHOW BOMHbBI HA yyYacTke, pacnonoXeHHOM
cpasy 3a )POHTOM OCTAHOBMBLLErOCH NMOTHOrO Tena naemHbl,— (0,5— 1,0) x10* Ma.



PaspywmnTtensHble CNoCOBHOCTU MNaBUH XapakTepusyloTca TeM OOCTOATENbCTBOM, YTO
npu aaBneHun 10* Ma paspyLliaoTca gepeBsHHbIe U nerkne kameHHble noctpoiikn, 10 x 10 MNa
— BLIPLIBAOTCA C KOpHEM B3pocnble AepeBbs, 100 x 10° Ma — nospexaaloTcs wnm
paspyLualTcsl Hanbonee npo4yHble, B TOM Yuncre GeToHHble, 3gaHus. NogpobHee o gnHamuke
naeuH cM. B 063ope A. H. BoxunHckoro n K. C. INlocea (1987).

B kaxgoM naBMHHOM o4vare CXoAdaT faBWHbl pasHbiX pasmepoB. VX MOXHO YyCNoBHO
pasgennTb Ha KpynHble — AOCTUralwmne gHa AOMWHbI U Mefkue — OCTaHaBnuMBarLlmMecsa Ha
CKIOoHe (CM. rpaduk NOBTOPSAEMOCTM NnaBuH Ha puc. 3). B npakTnyeckom OTHOLWeEHUN Hanbonee
BaXHbl KpyrnHble naeuHbl (06 wnx HambonbliMX pasmepax ckasaHO B pasg. 6.2).
MpnbnuantenbHoe pacnpegeneHne NaBMHHbLIX O4aroB B ropax 30Hbl YMEPEHHOro Knumara no
NPOAOCIHKNTENBHOCTN CPEeAHEro MHTepBana Mexay CXOOOM KPYMHbIX NaBUH NpeacTaBneHo Ha
puc. 6. B Hanbonee aktuBHbIX ovarax cxogut o 10—15 naesuH B rog. Crnenpl NaBuH B TakMX
o4arax Nnerko Orno3HatTCA Ha MeCTHOCTM. Ho v npu camon TuiaTtenbHOW OUEHKEe NaBUMHHOW
OMNacHOCTWN OCTaeTCsa PUCK YNYCTUTb M3 BUOY Te o4Yarn, B KOTOPbIX MlaBUHbI COLUMAW B NOCNEaHUIA
pa3 Tak JaBHO, YTO UX BUOMMbIE HAa MECTHOCTU criedbl (B pacTUTENBHOCTU U T. M.) YXKe UCHEe3nnu.
Takve pegkoOencTByOLLME O4arM «CNSaT» eCATUNEeTUIMU 1 BEKamK, No ogHaxabl copacbiBaloT
NaBVHbI, KpanHe paspyLluMTenbHble ONS1 TEX COOPYXKEHUN, KOTOPblE ONPOMETYMBO MOCTPOEHLI B
30Hax unx Bblbpoca.
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Puc. 6. OTHocMTenbHOE YNCHO NaBMHHbBIX 04AroB C PasnMYHON NPOAOIHKMTENBHOCTBIO CPEAHEro MHTepBana Mexay
CXO0M NaBWH, 4OCTUraloWMX AHA AOMMWHBI, B ropax yMepeHHoro nosica (no gaxHelm K. J1. Abaywenuwswnu, B. H.
AkkypaTtoBa, M. Y. 3annxaHosa, N. B. Cesepckoro u gp.)

[na Kkaxgoro naBMHHOMO OYara CyLWecTBYKOT npedenbl 30H Bblbpoca naeuH. [ns
ouyepuMBaHUs 3TUX Npeaenos TpebyeTcs 3HaTb MakCUManbHYO AanbHOCTb BblOpoca nasuH. Ee
MOXXHO onpeaensiTb C NOMOLLb Ko3dduumeHTa obLEero cConpoTUBEHNUS ABUKEHNIO NaBUHbI,
3aBUCSLLErO OT reoMeTpun naBMHOcOOpa, NyTW ABWMXKEHMSI M 30Hbl Bbibpoca Ha MoAHOXWE
CKINOHAa, HO rnaBHbIM 0bOpa3oM — OT nnowaauM M yrna HaknoHa naeBuHocGopa. JToT
KO3(hDPULIMEHT YMCIEHHO BbIpaXXaeTCs TAHrEHCOM Yyrna HakrnoHa NpsiMoi NMHUK, NPOBeAEHHOM



OT BEPXHEWN KPOMKM NaBMHOCOOpa B TOUKY OCTAaHOBKM (DPOHTa Hambonee KpynHOW Ansi 4aHHOrMo
odvara nasuHbl. OH MOXeT ObITb NPEeACTaBfeH M BENIMYMHON yrna HaknoHa 3Ton nuHun. MNpu
paBHbIX yrnax HakrnoHa nasnHocbopa oH Gonee BENWK ANS NaBMHOOMACHBIX MITIOCKUX CKIOHOB M
MeHee ANns ovaroB JIOTKOBbIX NnaBuvH. Ha puc. 7 nokasaHbl 3HA4YeHWs1 YrnoB, OoTBevarLme
BenuunHam koaddurumeHTa obLLEro CONPOTMBNEHUS ABMXEHNIO AN O4aroB fIOTKOBbIX NaBUH B
3aBUCMMOCTM OT NIIOWAAM M yrna HakroHa naBvHocbopa. OToT rpadmk NOCTPOEH MO AaHHbLIM
B. TI. BnaroseweHckoro (cm. WHCTpyKumMio no npoektupoBaHuto..., 1980, Tabn. 6) o
MaKcMMarnbHbIX OanbHOCTAX Bbibpoca naBuH 3a nocnegHne 100—150 neT BO MHOMMX COTHSX
NaBMHHbLIX 04YaroB pPasfiMYHbIX TOPHbIX paroHoB. C MNOMOLWBI 3TOrO0 rpaduka MOXKHO
onpefenatb fanbHOCTb Bblbpoca faBuH, a MO HEeW — U AanbHOCTb PaspyLUMTENbHOMo
BO34EMNCTBUSA CHEMOBO3YLLHOW BOSIHbI, CONPOBOXAAKLEN CXO CYyXNX NaBuH.
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Puc. 7. BennunHbl koacbdmumeHTa obLero conpoTMBneHns OBMKEHUIO NaBuHbI tg B 1 cooTBETCTBYHOLLErO yrna B
AN NTOTKOBbIX NMTaBWH B 3aBUCMMOCTY OT MrioLwaam naBmMHocbopa 1 yriioB HaknoHa ero NoBepPXHOCTH

B 3akntoueHne aToro pasaena BEpHEMCS K BOMPOCY O pasrpaHUYeHun onacHoCTU NaBuH
N FeHEeTUYECKM CXOAOHbIX SIBMIEHUA — Cromns3aHusi cHera M NaBMHOMOAOGHBLIX BOAOCHEXHBLIX
MOTOKOB (CM. puc. 2). CnonsaHne CHEXHOro NnokpoBa Mo CKMOHaM MPOUCXOAMT NOBCEMECTHO U
MOCTOSIHHO, €ro CKOPOCTb M OKa3blBAEMOE CHErom [JaBfieHWe Ha MpensTcTBUME 3aBUCAT OT
TONWMHbI NnacTa, TemnepaTypbl M MAOTHOCTM CHEra, HakfoHa W XapakTepa MOBEepPXHOCTU
CKINoHa. Bo MHOrMMX ropHbiX panoHax Croni3atolimin CHer perynsipHo noBpexaaeT APEBECHYH
Mnopocrb, nomaeT 3abopbl Ha CKMOHAX; B Clyyasix xe obpa3oBaHus 9KCTPEMaribHO TONCTLIX U
BMaXHbIX NMACTOB CHera cuna ux AaBreHnst Ha npenstcTeue gocturaet 10°—10° Ma (MHormx
TOHH Ha KBagpaTHbIA METP) U OKa3blBaeTCsl AOCTATOMHOW Arsl BbIKOPYEBbLIBAHWUS B3POCIbIX
[EPEBBEB U paspyLUeHWUs ferkux nocTpoek. B HEeKkoTopbIX YCNoBUSIX YCKOpPEHME CMof3aHus
CHera B NTaBMHOCGOpax CryXWUT NpeaBeCcTHUKOM cxoda naBuH. Ha nnockmx ckroHax HebornbLom
BbICOTbI 1 ONpeAeneHHoN KpyTU3Hbl MOryT HabnoaatTbes (OpMbl ABMKEHUS CHEXHOrO nnacra,



NPOMEXYTOYHbIE MeXdy Cnon3aHnem u obpylleHWeMm; 3TO — OCOBbl, OTAMYalwLlmecs OT
«HACTOALMX» JTABUH TEM, YTO CHEXHbIA NNacT ABMXKETCA NaMUHapHO, He APOBSAChk U He Tepsis
cBoen obuwen opmbl, a OT «HaCTOSLIEro» Crnon3aHns — TeMm, YToO B HeM obpasylTcs
pa3pbiBbl. BbinambiBaHve cnonsatwowmMm CHEroM OepeBbeB Ha 3areCeHHOM CKIOHEe MOXeT
MoCny>XuTb NOBOAOM MOCHEAyHLWEero ero obpyleHns B Buae naBuHbl, Tak akTUBU3MPYIOTCS
HeKoTOpble peaKOAENCTBYIOLME NaBUHHbIE OYaru.

HasBaHMeM «BOOOCHEXHbIE MOTOKM» MNpPeaniokeHo o00beguMHUTb — B Lensx
NPMBNEYEHNS K HAM CNeumanbHOro BHUMaHUs — pasHble 1 criabo usyveHHble Buabl ObICTPbIX
CMELLEHUIN CHEXHOrO MOKPOBa MO YKMOHY, MPOMCXOASALWMNX MPU CYLLECTBEHHOM yyYacTun Tanown
BOAbl W 3aHUMAOLLMX MNPOMEXYTOYHOE MOMOXEHNe Mexay «HaCToAWUMM» faBuHaMU U
naBoAKkaMn BeCeHHero cHeroTasHua (no B. H. CanyHoy, 1985). OtaenbHble Bugbl
BOAOCHEXHbIX NMOTOKOB YNOMUHAKOTCSA B NyGnMkaumsix nog, HasBaHMSAMU MMOPOHANOPHbIX faByH,
CNSAKOTHbIX MaBWH, XOMNOAHbIX BOLOCHEXHbIX Ceriel, CHEXHbIX TMAPOHAMNOPHbLIX Cenen,
CHEroBOAOKaMEHHbIX CeNen, CHeXHorpsidekameHHbIx notokoB u gp. CornacHo B. @. lNeposy
(1966), paccmaTtpuBaroeMy 4acTb BWMAOB BOOOCHEXHbLIX MOTOKOB Kak Cenn BECEHHero
CHEeroTasiHusl, OHM PacnpoOCTPaHEeHbl B BbICOKOrOPHbIX U CpeaHEeropHblx panoHax CyBGapKTuku m
ymepeHHoro nogca. NogpobHee cm. moHorpadutio B. H. CanyHoBa u gp. (1990).

NTtak, B pn3N4eCKOM OTHOLUEHMM HET PEe3KUX rpaHuL Mexay naBvHamu, Cnon3aHuem
CHera Ha CKfoHax W naBMHOMNOAOOHLIMM BOLAOCHEXHBLIMU MOTOKaMW; HaMpOTUB, CYLLECTBYHOT
nepexogHble ¢opMbl. C NpakTUYECKON TOYKU 3PEeHUs XapakTep co3gaBaemMon UMKU Yrpo3bl
OLHOPOAEH; 3TO — 3NU30AMYECKME, NPUYPOYEHHbIE K OnpeaeneHHOMY Ce30Hy CUNoBble
BO3ENCTBUSA HA COOPYXXEHUS, pacnosfioXKeHHbIE Ha CKNOHaX U UX NOLHOXMUSX, MPUYEM MHOIMe
13 Mep 3aLuThbl OT 9TUX BO3AENCTBUN OOUHAKOBbI.

NcTopuyeckn crnoxuBlueecs BblAeneHne naBuvH U3 €4VHON B CBOWMX CYLLECTBEHHbIX
yepTax rpynnbl OMAaCHbIX CHEXHbIX MOTOKOB — CNy4YanHOCTb. [encTBuTenbHO, 3apoanchb
naBuHOBeAEeHWE B panoHe, 6bonee Goratom BOAOCHEXHBIMM NOTOKamu, Yyem Anbnbl 1 KaBkas,
cenvac He 6bIno Gbl HyXXabl OOBACHATL, rAe NPOXOAUT rpaHnLa MEXay MOKPbIMU flaBUHaMM U
NaBUHOMNOAOOHLIMMN BOAOCHEXHBIMM MNOTOKAMUM — pybeX KOMNEeTEeHUUN NaBMHOBEAEHMS.
MoTpebutento oLueHKN NaBMHHOW OMacHOCTU creayeT yYMTbIBaTb 3TO OrpaHnYeHune.

2.3. 3ALUUTA OT NNABUH U EE KAPTOTPA®UNYECKOE OBOCHOBAHUE

Haunbonee HagexHbiM cnocoboM 3aluTbl OT flaBUH ABMASETCA pa3MelleHne O06beKkToB
BHE NaBMHOOMNACHbIX y4acTKoB. [JeNCTBUTENBbHO, HEBO3MOXHO COBCEM BbLIBECTU M3-MOS NaBuH
NMWb  KOMMYHMKauUM (kenesHble W aBTOMOOWUNbHbIE O0POrv, JIMHUW 3neKkTponepeaayu,
TpybonpoBoabl), a Takke pyaHuku. Bnpoyem, aBTogoporn v Apyrme KOMMYHUKaUUU MOXHO
NogHATb HaJ NaBUHOOMACHBLIMU YY4acTKaMn Ha acTakajax.

Mepbl 3awWwmnTbl OT NaBWMH [JOSMKHbl OblTb  9KOHOMMYECKM OPPEKTUBHLIMK, T. €.
okynarowumn ceba He ©Gonee 4yeM 3a HEKOTOPbIA MNPOMEXYTOK BpPEMEHW, ANUTENbHOCTb
KOTOpOro onpenenseTcsa ooulen nonutukon kanutanosnoxennin. B CCCP Obin npuHAT nepuoa
OKyrnaemocTu kanutanosnoxeHum okorno 10 net. lNpoTuBonaBuMHHbLIE Mepbl AOSMKHbI ObITb
Takke coumanbHO 3(PdEeKTUBHbIMK, T. €. OTBEYalLWMUMM HEKOTOPbIM OBLMM KpUTEepuam
KayecTBa *u3Hu. NMoka ata npobnema paspaboraHa HeAOCTAaTOYHO, MPUXOANTCHA OrpaHMYMBaTb
OLEHKY Mep 3aWwuTbl NUWb 3KOHOMUYECKMMW nokasaTenamun. [lo  coobpaxeHnsam
9KOHOMUYECKON 3PDEKTUBHOCTU MPOTUBOMABMHHOM 3alMTbl MOXHO BblAeNUTb OBe rpynnbl
NaBWHOOMACHbIX PanoHOB: 1) paMoHbl C HACTOMBbKO BbICOKOW MOBTOPAEMOCTbI MaBWH, YTO
3g0ecb  okasblBaloTCd  9(PPEKTUBHBIMW  pPasfnyHble  MOCTOSIHHbIE  MPOTMBOMABUHHbIE



MeponpuaTusa (Tabn. 4); 2) panoHbl, rae NOBTOPAEMOCTb NaBUH HMU3Ka (CKaXkeM, pas B OECATKU
neT) U NOCTOsIHHbIE MEPbI 3aLUTbI OT HUX HE OKynatoTCs.

[MOCTOAHHBIMM  MEpPONPUATUAMU  MOTYyT OblTb perynupoBaHue pexumma paboTbl
NOABEPXKEHHbIX OMNacHOCTU OOBLEKTOB, BbIMOSIHAEMOE CrneunanbHO CO34aHHOW MNPOrHO3HO-
npocmnakTnyeckon cnyxbon, 3awmTta aTMX OOBEKTOB UHXEHEPHBIMU N APYTMMU CPEOCTBaAMM.
B paroHax BTOpoOM Trpynnbl CHWXKeHue yuwepba OT naBuUH MOXET ObiTb AOCTUTHYTO
0EeATeNbHOCTbI0O HEKOTOpPOW CryxObl, MonydvaroLwen npegynpexgeHne o npubnumxaroLlencs
ONacHOCTW OT CneunanucToB U OpraHM3yloLLen 3BakyalunoHHble, cnacaTernbHble U HEOTNOXHbIE
aBapuHO-BOCCTaHOBUTENbHbIE paboTbl. Bo Bcex cTpaHax 3T 06A3aHHOCTM BO3MOXEHbl Ha
OopraHbl rpaXkgaHckon 060pPOHbI.

Tabnuua 4

YaenbHas cCTOMMOCTb NPOTUBOSIaBHHbIX MeponpuaTum (no B. IN. bnaroeelwieHckomy, U.
B. CeBepckomy, 1988)

Bua MeponpusTUs EpvHuua namepeHus CTonmocTb eauHULbI
M3MepeHus,
TbiC. py6.

[MporHo3 1 NnpognnakTU4ecKkuin cnyck nNaBuH 1 kM? NaBUHOAKTUBHbIX CKMOHOB 10-20 B rog

3aneceHune CKIoHOB TO Xe 100—200

3acTpoiika  CKIMIOHOB  CHeroygepXvBawwmymu

LMTammn:

nepeBAHHbIMU i » 7 500- 25 000

ene3obeToHHbIMU » 15 000—45 000

HacbinHas npoTnBonasuHHasa gamba 1 km 250—450

MpoTuBonaBuHHas ranepes:

nerkas » 1500- 2500

TsHKenas » 3000- 6000

B kaxgom oTaenbHOM cnyyae npy BblbOpe Haunyywux Mep 3awuTbl UCXOAAT U3
XapakTepa 3awuiiaeMoro o6bekTa u nokasatenen naBMHHOW akTUBHOCTM B YrpoXatoLwmx emy
NaBWHHbBIX oyvarax. BHayane c nomowblo KpynHOMacwTabHbIX Tonorpauyecknx KapT
onpefensalT 3TVM MokasaTenu, 3aTeM pacCYUTbiBAOT BCE BO3MOXHble CMNOCOObl 3aliuTbl U
BbIOMpPAOT CpeauM HUX IKOHOMUYECKM ONTUMarnbHbIM BapuaHT. B ugeane 3awmTta [omkHa
HasHa4aTbCA OT BCEro KOMMIeKkca OnacHblX SABMEHWW, BO3OEUCTBYIOLIMX Ha 3almiaemblv
06beKkT Ha paccMaTpMBaeMOM y4acTke; AfS FOPHbIX PanloHOB OBObIYHO COYeTaHWe OMacHOCTU
NaBWH, BOAOCHEXHbIX MOTOKOB, CMOM3aHUA CHera, CHEero3aHocoB, Cenew, MnaBOAKOB,
kKamHenagos wn ap. OnbiT 3awmutel oT nasuH B CCCP otpaxeH B «WHCTpykuumn no
MPOEKTMPOBAHUIO W CTPOUTENBLCTBY MNPOTMBOMABMHHbLIX coopyxeHun» (1980), «MeTtoanke
onpegeneHns nokasatenen nasuMHHoOW onacHoctu» (Msarkos, baynuHa, LHbinapkos, 1987), B
«[MpakTnyeckoM nocobum No NPOrHO3NPOBaHUIO NaBUHHOM onacHocTu» (1979), «PykoBoacTee
no npegynpeauTensHOMY CMYCKY CHEXHbIX NnaBuvH...» (bornos, 1984) n ap.

BbI6op akOHOMUYECKM ONTMMAanbHOM 3allnThl OT NaBUH TpebyeT KponoTnMBon padoThl.
[Mo3TOMy ecTeCTBEHHO CTpeMiieHne wuccrnepoBaTenen CTaH4apTU3MPOBaTb pelleHus Ans
TUNUYHBLIX COMETaHU MPUPOAHbLIX YCMOBWUA M BMAOB 3awimuiaemblx 06bekToB. Ha ypoBHe




CTpaHbl  BO3MOXHbl  NUWb  O4YeBWAHbIE  peKoMeHZauuu:  3acTpomka  naBuMHOcOoOpa
CHeroygepXxvearwumMm WNTamMn OYeHb Jopora B MHOFOCHEXHbIX panoHax; COOpPYXeHus,
perynupyowine meTenesoe nepepacnpeaeneHme cHera, paboTocnocobHbl NUWb B panoHax,
roe 6biBalOT MeTenu; NpodUakTUYecKnii CNyck nasBuH NyTeM obcTpena ropHbIX CKITOHOB B
ManoHacesieHHbIX panoHax 6onee JONyCcTUM, YeM B FyCTOHACeSIeHHbIX; METOAbI, CBSI3aHHbIe C
NPOrHO3MpPOBaHMEM faBWH, MOXHO ObICTPO BBECTVM MWb B paMioHax, 3HaHUA O KOTOPbIX
A0CTaTOYHbI AN HeMeAneHHoN pa3paboTkn NpuemMoB onepaTMBHOMO MNPOrHo3a, U T. 4.

Bonee npoayKTMBHbBI NONbITKM 0600WUTL pekoMeHaaummn no BbI6opy NPOTUBONABUHHBIX
MEpPONPUATUIN NPUMEHUTENBHO K PU3NKo-reorpadomyecknm Tunam faBUHOOMNACHbLIX TEPPUTOPUNA,
nogpasgensieMbiM Mo pacTUTENbHOCTM (FTOPHO-NyroBas, rOPHO-NieCHas U Ap.) U CHEXHOCTM,
UMEKLMM BepTUKanbHO-NOSICHOE pacnpegenexHve, n MopoOMETPUYECKUM XapaKTepucTmkam
penbeda (rnybvHa pacuneHeHus, WnpuHa SHUL, OOSNMH, Nfowanb U HaKMoH naBMHOCOOPOB).
Tuvnbl NaBMHOONACHBLIX TEPPUTOPUI MOryT ObiTb BblAE€NeHbl B KaXaow ropHon obnactu; ans
Kaxgoro Tuna MoryT OblTb NpocyYUTaHbl BCE BO3MOXHbIE BapuaHTbl 3alMUTbl KaKMX-TO
XapakTepHblX 00bekToB (aBTogopor u Ap.). B pesynbtate MoryT ObiTb  NONyYeHsbl
pekomMeHOaunn, NpUMMepoM KOTOPbIX CRYyXUT 3aknodveHue B. . bnaroseweHckoro n W. B.
Cesepckoro (1988) o tom, uto Ha CeBepHOM TsaHb-LLlaHe B necHom nosice Ans 3awuTbl
aBTOAOPOr 3aneceHne CKMOHOB AelleBrie CTPOMTENbCTBA MNPOTMBOMNABMHHBIX ranepen npwm
BblCOTEe CKMoHOB Ao 500 M, a B rOpHO-NyroBOM MOACe CTPOUTENbLCTBO ranepen geulesrne
3aCTPOVKM NTaBUHOCOOPOB CHEroyaep>KMBatoLWMMmM WNTaMU Npu BbicoTe ckroHoB 6onee 200 M.
MOHATHO, YTO pekoMeHaauMnN Takoro poAa B KOHKPETHbIX cryvyasx TpebyloT ageTannsaumm.

[ns obocHoBaHMA Mep 3awuTbl OT faBuH TpebyloTca MHOroobpasHble CBeAeHUsd O
pacrnonoXeHnn wn rpaHuuax naBMHOONACHbLIX 30H, MoAnexawux 3awurte O0O0bekToB, o
KONMMYeCTBEHHbIX MOKa3aTensx IaBUHHOM onacHocTU. MHorve w3 3Tux CBEeAEHUN MOXHO
M3MNOXUTb NUWb B KapTorpaduyeckon dopme. Ona pa3paboTkM mMep 3alnTbl KOHKPETHbIX
0OGBEKTOB COCTABMSATCA KpynHOMacLUTabHble KapThl, COAEPXXaHNE KOTOPbIX W Npunaraembix K
HUM TabnU4YHbIX U TEKCTOBLIX XapaKTEPUCTUK JTAaBUHHOW ONAacHOCTWU onpefensietcss Habopom
nokasarenen, Tpebyembix AN NPOEKTUPOBAHUSA BCEBO3MOXHbIX MPOTMBOSIABUHHBIX Mep.
OpHako npegycmaTpuBaTth 3alMTy OT naBuH u apyriux engos HOA uenecoobpasHo 3apaHee, ¢
camMoro Havana nnaHupoBaHUs TeppUTopmuanbHO-NPON3BOACTBEHHBLIX KOMMSIEKCOB M Ha BCEX
nocriegyrowunx artanax getanusauum m nnaHos. B CCCP Havany atux paboT oTBevaer
coctaBrieHne [eHepanbHOro nnaHa pasBUTUS U pas3MeLeHUs MNPOU3BOAUTENbHbBIX CUn,
OKOHYaHWIO — COCTaBMNEHWe MNPOEKTOB pPaMOHHOW MNaHUPOBKU; OHW COMPOBOXAAKTCH
COOTBETCTBEHHO MernkoMacwTabHbiMn 1 cpegHemacwTabHbiMM KapTamu. Kpome npoumx
TpebytoTca u kapTbl oueHkn HOA. BeegeHwe BceCTOpOHHE OOOCHOBAHHOW PANOHHOM
NIaHMpPOBKK, MO MHEHUKD OAOHOro M3 aBTopoB ee metoauknm E. H. lMepuuka, moxeT patb
3KOHOMMYEeCKMN 3dpdeKkT, comamepumbii ¢ 3PPEKTOM MPaKTUYECKOro UCMonb30BaHNUSA
KpYMHEMNLWMX OTKPbITUA B hyHOAMEHTanbHbIX 06nactsax Hayku. Yyet nona HOA npu «nocagke»
TIK Ha mMecTHOCTb MOXeT yaewesuTb 3awmTty ot HOA npumepHo Ha 20—30%, He cuuTas
npegoTBpalleHms rpybbix TpygHononpasumbiX npomaxoB. NMone HOA Ha kapTtax OueHKUM ux
ONacHOCTN [OO/MKHO ObiTb M300paxeHO B BUAE YKPYMHEHHbIX, XapaKTepHbIX BENUYUH
YyAOPOXaHUs CTPOUTENbCTBA M 3KCNNnyaTauum TUNMYHbIX 06bEKTOB (aopor, ropoaos, 19N v ap.)
3a cuyeT 3awuTbl OT TeppuTopuanbHbix codetaHun HOA (4acTHble, HO OGHagexuBarome
npumepbl cogepxatca B pabotax HO. C. Koxyxoea, 1981; C. A. Pakutbl, 1983). CocTaButb
Takme KapTbl MOXHO NULLb Ha OCHOBE COBOKYMHOCTU KapT oTaenbHbiX HOA, nsobpakeHHbIX B
dusnyecknx nokasarensx. MenkomacwtabHble kapTbl OoTAenbHbIX Bugos HOA, B ToM 4ncne
KapTbl faBWMH, HEOOXOAUMbI MIAHOBUKAM WM MPOEKTUPOBLUMKAM KaK yKa3aHue Tepputopuin, Ha
KOTOpbIX [OeATeNbHOCTb 4erioBeka CTOMKHETCA C MaBMHHOM OnacHoCTbl. B aTux uenax
AOCTaTOMHO MoOKa3aTb Ha KapTe pawWoHbl pacnpocTpaHeHus naeBuH. Ecnn ke kapTbl
COCTaBNAKTCA ONs JanbHEnWero pacyeTta Mo HMM BENMYMUH YOOPOXaHWUs CTPOMTENbCTBA U



aKcnnyataumm, UX cogepxaHue OOImkHO ObiTb ©onee cnoxHbiM. Kakve e nokasatenu
NaBUHHOW OMACHOCTU M C KaKOW TOYHOCTbK HEOOXOAMMO M JOCTaTOYHO M30bpaXkaTb Ha TaKUX
KapTax? OTOT BOMPOC €LLE HE PELUEH; HUXKE MU3naraeTcsa 04HO 13 BO3MOXHbIX MHEHUIA.

[na cpaBHeHWs1 pa3HbIX BapUMaHTOB pa3MELLUEHUs] HACENeHHbIX MYHKTOB MU
MPOMBILLMEHHbIX NPeanpUATAN, OYEBUOHO, HEOOXOAMMO 3HaTb, [Oe Ha paccMaTpuBaeMoMn
TeppuTopuMn MMetoTcs 6e3onacHble MOWadKM U KakoBa MX BENUYMHA, a Takke KakoBa Mepa
OMacHOCTU Ha nrowagkax, MOABEPXKEHHbIX Yrpo3e faBwuH. [locnegHas 3aBUCUT NaBHbLIM
0o0pas3oM OT uucna U pa3MepoB NMaBUHHBLIX O4aroB M NOBTOPSAEMOCTM NaBuH. [ns cpaBHeHUs
pas3HbIX BApMaHTOB pa3MeLLEeHNsT KOMMYHUKaUWUA, O 3alnTbl KOTOPbLIX NPUMEHMMbI HE TOSbKO
WHXXEHEPHble, HO W MNPOrHO3HO-NPOMMMNAKTMYECKME MEPbI, >XenaTenbHO 3HaTb Te Xe
rnokasaTtenu, a Takke o6bembl NTAaBUH (CHErO-OYUCTHBLIX paboT), UX FEHEeTUYECKME TUMbl — AOJ1S
nogbopa wunu paspaboTkM MeTOAOB OMNepaTMBHOrO MPOrHO3MPOBAHWUSA, MPOAOIMKUTENBHOCTb
naBMHOOMACHOro nepuoaa (cesoHa). TeM cambiM CKnagblBaeTcsi NpubnusnMTensHO cneaytoLlas
rpynna nokasatenen: 1) cpegHss wmprnHa 6e3onacHom nonockbl Ha AHE AONUHbI, XapaKTepHbIe
pa3mepbl OTAeNbHbIX 6e30nacHbIX NNOWaaokK; 2) KOMYECTBO NaBUHHBLIX 04aroB, YrpoXatoLmx
KOMMYHUKaUMsIM; ero yaobHO BbIpasuTb MX YMCNOM Ha 1 KM AHA OONWMHbI, HAa3biBAEMbIM HUXe
ryCTOTOM JIaBWMHHbIX O4aroB; 3) CpeaHsAss MHOroneTHAs MOBTOPSIEMOCTb JaBWH UK
NaBUHOOMACHbLIX CMHONTUYECKNX OOCTAHOBOK; 4) XapakTepHble CyMMapHble 3a 3MMy O6beMbl
naBvH; 5) nNpoOOOMKUTENBHOCTL JT@BMHOOMACHOrO mnepuoga (ces3oHa); 6) XapakTepHble
reHeTU4eckmne TUMbl TaBUH U MeTeoporiornyeckme akTopbl NaBUHOObpa3oBanHs.

MokasaTenu 3—5 cywecTBEHHO MEHAKOTCA BO BpeMeHW. [103TOMy kenaTenbHO 3HaTb U
KapTorpaduyeckn n3obpaxartb He TONbKO CPpeaHEMHOrONeTHNE NX 3HAYEHUS, HO U NpeaenbHble
BENUYMHbI HA KaKOW-TO NaHOBbLIN CPOK, 3aBUCALLNIA OT XapakTepa 3awmiiaemoro TIK, ckaxem,
Ha 25—100 net Bneped. Pasmepbl naBuMHHBIX OYaroB B 3TOT CMUCOK B SIBHOM Buae He
BKIIOYEHbI, TaK KakK OHW HEKOTOpbiIM 00pa3oM KOppenupykT C TyCTOTOM O4aroB U C
nokasatensimm obbemoB NnaBuH. Ecnn e nx KoppensumMm OKaxkyTCs HeOOCTaTOYHO TECHBbIMM
(a oHM Noka nuwWb nccneayrTcs), NoTpedyeTcsa AONONHEHNE K NPUBELEHHOMY CIMUCKY.

KpoMe HasBaHHbIX MoOKasaTenen naBMHHOM OMAacHOCTM Ha O0030pHbLIX KapTax
XenaTenbHO n3obpakeHne panoHOB, A4Sl KOTOPbIX NPSIMO pa3paboTaHbl METOAbI ONEPaTMBHOMO
NPOrHO3MPOBaHWS NaBUH, N PaiOHOB, aHaNOMM4YHbIX NEPBbLIM MO YCNOBUSAM NaBMHOOOpa3oBaHNS
HACTONMbKO, YTO B HWUX MOryT ObiTb MWCMNOMb30BaHbl MNPUBHECEHHbIE W3BHE MeETOoAbl
NMPOrHO3MPOBaHMS.

Cepusa naBUHHBIX KapT, COCTaBneHHast Ana ATnaca CHEeXHo-NeaoBbIX PpecypcoB Mupa,
MOCMY>XMBLLUAST OCHOBOW [OaHHOW MOHorpacun, SIBISIETCS  BOMJOLLEHNEM  U3NOXEHHbIX
COOOpaXeHU, HaCKONbKO 3TO MO3BONWUN AOCTUTHYTbIM YpOBEHb 3HaHWK. [lepexogum K
OMUCaHMI0 METOOOB COCTABEHUS 3TUX KapT.

2.4. METO[bl COCTABJIEHUA OB30PHbIX KAPT NABUHHOW AKTUBHOCTU

K Hawany paspaboTku HasBaHHoW cepum kapT B CCCP Hakonuncs 3HauuTerbHbIN
METOAMYECKMI ONbIT 0B30pHOro KapTorpadpupoBaHms naBuH. [lpy 3TOM UCMOMb30BanNUChb
MaTepuanbl NPSMbIX CHEroriaBUHHbLIX HabMAEeHUN, POTOCHUMKM N3 aTMocdepbl U KOCMOcCa,
3HaHUA O 3aBUCMMOCTAX MOKasaTernen NaBUHHOW OeATeNIbHOCTU OT NaBUHOUMHAMKALMOHHBIX
XapakTepucTuK penbeda u knuvara.

MaTtepuanbl npaAMbIX HabnogeHUn 49BnATCA  Havbonee HaL4EXHOW OCHOBOM
KapTorpadupoBaHuda. Ho Ux KONMYeCTBO KpanHe orpaHnyeHo. [oaToMy nNpu cocTaBneHuu KapT
Aaxe Hambornee U3yYeHHbIX pPanoHOB Heu3BeXHO UCMoNnb3OBaHME pas3Horo poja



CTaTUCTUYECKUX KOPPENsAUMA nokasaTenen naBMHHOW OMacHOCTM C XapakTepucTukamm
penbeda n knumarta. CylleCTBEHHbIM BKNag B BbisiBNEeHWe Takux koppensauuin sHecnn K. J1.
Abaywenunweunu, B. H. AkkypaTos, B. . bnaroseweHckun, M. U. leTtkep, B. B. O3t06a, M. 4.
3anuxanos, K. J1. loces, J1. A. Kangaxu, J1. A. KaHaes, B. ®. Okonos, B. C. PeBskuH, /. B.
Cesepckuin, B. M. CesunH E. C. TpowkuHa, . K. TywwmHckmin un wmHorne ppyrve. C
MCMOSb30BaHNEM Pa3fIMYHbIX 3aBMCUMOCTEN 3TOrO0 poda COCTaBfieHbl OeTalbHble MENKO- U
cpegHemMaclTabHble KapTbl, KOJIMYECTBEHHO XapakTepuayllwme nNaBUHHYI aKTUBHOCTb
KaBkasa, rop CpeaHeit A3um n apyrux panoHoB. MIX MOXXHO OTHECTM K KapTam, OCHOBAHHbIM Ha
aKTUYECKNX [OaHHbIX, MOCKOSIbKY OOBbEeM TakuxX [OaHHbIX Obll CPaBHUTENbHO BENMK, a
NPOCTPAHCTBEHHbIE UHTEPMNONALMS N KCTpanonsaums NPOBOANNUCE C NOMOLLIbIO PErmMoHarnbHbIX
SMMUPUYECKNX 3aBUCMMOCTEN.

K ocoboro poga wmaTepuanam npsMbix HaOMOOEHUM OTHOCATCA a’spodoTo- U
KOCMUYECKME CHUMKKU. PaspaboTka MeToOooB MX WUCMOMb30OBaHWA AOnst KapTorpadupoBaHuUs
naeuH BbinonHeHa K. B. Akudbeson, B. N. KpaBuoson n gp. Npumepom menkomacLutabHoro
KapTorpacmpoBaHus crnyxaT coctaBneHHble B. W. KpasuoBon v gpyrumu KapTbl NaBUHHOM
onacHocTtn Antas, CasaH, CkaHguHaBsuun. Kak npegnonaratoT, yxxe B bnvxkanwee gecatunetme ¢
MOMOLLBIDO  KOCMUYECKOW TEXHUKM MOXHO ©OygeT nonydaTtb [daHHble He TOfbko O
pacnpoCTPaHEHUN CHEXHOro MOKpoBa, HO M O €ero BbICOTE, MMAOTHOCTM W APYruX
XapaKTepucTukax, HeobxoamMmbIxX O11s1 ONpedenieHns pexnma faBUHHON AedaTenbHOCTU. B aTom
cnyyae no4vtM BCe 3ajadnm Kaptorpadumyeckon OLeHKU MaBMHHOM OMacHOCTU MOXHO 6yaet
pewatb Ha OCHOBE KOCMW4YECKOM CbeMKW. [loka e MeTtoamka 0O030pHOro KONMMYECTBEHHOIO
KapTorpacompoBaHMsa fTaBMHHOW ONACHOCTU OBLUMPHBLIX, B TOM YMUCAE HEN3yYEeHHbIX, PanoHOB
MOXET OCHOBbIBATbCA ML Ha CTAaTUCTUYECKMX 3aBUCUMOCTSX WCKOMbIX MokKasatenem oT
NaBMHOVHAMKALUMOHHBIX XapaKTepuCTuK penbeda wn knumaTta. Hwke Takaa wmeToguka
HasblBaeTcsa aHanuTuyeckon. [ns Atnaca CHeXHO-nefoBbiX PecypcoB Mupa U And AaHHOMU
KHUIMM Ha OTOEeNbHbIE FOPHbIE PaMOHbI UMW HA KOHTUHEHTbLI BbINK cocTaBneHbl B MacwiTabe oT 1:
1,5 mnH go 1: 40 mnH cnegywowme KapTbl: YMcna o4yaroB Ha 1 KM AHa OONWHbI, CpegHen
MHOronieTHerM MOBTOPAEMOCTM MNaBWH, CTEeNeHW naBWHHOW aKTMBHOCTM  (NokasaTtenb,
obbeauHsaOLWINIA nBa npegbigyLmx), OCHOBHBbIX METEOPONOrMYECKmX hakTopoB
naBMHOOOpa3oBaHUs, NPOAOIMKUTENBHOCTM NaBuMHoonacHoro nepuoda, a ana CCCP Takke
KapTbl CPEeOHUX MHOrONeTHUX CyMMapHbIX 3a 3MMy 06beMOB naBuH. Moyt Bce KapTbl
COCTaBfIEHbl A@HANMUTMYECKMMU METOA4amMu C  WCMONb30BaHMEM  CYLLUECTBYHOLUMX  KapT
NaBUHOMHANKALMOHHBIX XapakKTEpPUCTUK KNMmaTa U KapT penbeda. VimeBlumecs aktnieckue
CBedeHns O KapTorpadupyemblx MokasaTensax JIaBUHHOW  OMAaCHOCTU  MOCIYXWUIN
NPENMYLLECTBEHHO S KOHTPOSS TOYHOCTM aHanuTU4eckux kapT. Bonpocbl MX TOYHOCTU
paccmMaTpuBaloTCs HKe. B Lenom e MoXXHO OTMETUTL, YTO OHa ONpedenseTcsl Kak TOYHOCTbIO
NMPUMEHEHHbIX METOA0B (3aBUCMMOCTEN), Tak U Ka4eCTBOM (MacLLTaboM, TOYHOCTbI) MCXOOHbIX
KapT ¢aKkTopoB NaBMHOOOpPAa30BaHUS. ATWM KapTbl OKasanuCb pPasnUYHbIMU AN pasHbiX
panoHoB. [ns OOCTWXEeHUs eauHO0bpasus NaBUHHBIX KapT Avana3oHbl M300paXXeHHbIX Ha HUX
nokasartenen pasbutbl NWLWb Ha TpW rpagaumm (Tabn. 5), XoTa 4NA XOPOLO N3YyYEeHHbIX paioHOB
[OCTOBEPHbIM ObiNo Obl M300paxeHne n donbluero Ynucna rpagaumi. Hmxe kpaTko nsnoxeHa
obwas meToguMka  COCTaBneHMs  aHanuTuieckmx  kapT.  OcoOeHHOCTM  MeToOuKw,
MCMOMNb30BaHHOW ANSA OTAENbHbIX PaMOHOB, MO Mepe HeoOXOAMMOCTU MOSACHEHbI MPU KX
onucaHun.



Tabnuuya 5
Fpagaummn KonnyecTBEHHbIX NOKa3aTesierM TaBUHHOM ONAaCHOCTU, NPUHATbLIE B YCITIOBHbIX

0603Ha4YeHUsIX cepum KapT Ansa Atnaca CHeXHo-nefoBbIX pecypcoB Mupa

Mokasartenb Mpapaunmn

Yucno naBMHHBIX o4aroB Ha 1 KM AHa AOMNUHbI >5;5—1; <1

CpegHsini  MHOroneTHsis  MOBTOPSIEMOCTb flaBMH B ovare cpegHen >10; 10—1; <1
aKTMBHOCTW, YMcro cny4vaes 3a 10 net

CTteneHb NaBWHHOW aKTUBHOCTU, T. €. CpeAHEE MHOrONeTHEE YUCIO NaBuH, | >5 («BbicoKas»);
CXOAALMX 3@ 3UMY Ha 1 KM AHa JONWHbI 5—1 («cpeaHsas»);
<1 («HM3Kaa»)

CpegHvne MHoronetTHne cymMMapHble 06beMbl fTaBuH, CXOAALWMX 3a 3umy 13 | >100 000; 100 000—10 000;
oyara cpefjHux pa3mepos, m® <10 000

MeToauka cocTaBfeHUA KapT 4ucria NaBUHHbIX o4aroB Ha 1 KM AHa OONMUHbI.
lMocKkonbKy NpPAMO MOACYUTATh YMCNO MaBMHHBLIX O4aroB BO BCEX FOPHbIX paloHax mupa no
MeHbLUe Mepe TPYyOAHO, ANS COCTaBfeHWUs Ha3BaHHbIX KapT XefaTenbHO WUCMonb3oBaTb
3aBMCUMOCTb 3TOrO MokasaTtens OT Jfierko onpegensemMbliXx MOPPOMETPUYECKNX XapaKTEPUCTUK
ropHoro penbeda. [NpuHuMnNuanbHas BO3MOXHOCTb HaXOXAEHWUsT Takon 3aBUCUMOCTU (OT
rnyOuHbl pacuneHeHnsa penbeda) npogemoHcTpupoBaHa T. . TnasoBckon Ha npumepe Anb,
KaBskasa, Antas, Kapnat n XubuH u B. T. bnaroseweHckum gnst CeBepHoro TsHb-LUaHsa u
IbxyHrapckoro Anartay (Ceepckun, bnaroseweHckun, 1983, cm. tabn. 15). Ux pesynbTathbl
nokasanwu, YTo 3aBMCMMOCTb FYCTOTbl O4aroB OT rMy6uHbI pacdneHeHns penbeda Ans pasHbIX
PaNoHOB  CyLLECTBEHHO HEOAMHAKOBa, MNPUYMHOM Yero ABNSAKTCS  NUTOMNOrMYeckue,
HEOTEKTOHMYECKME U KNUMaTUYeCKne pasnunyums ropHbix pamoHOB. Bbbina obGHapyxeHa Takke
CUMbHasa CBA3b TOYHOCTM MOSlydaeMblxX pes3yrbTaToB C MacwTabom UCNoNb3yeMblX KapT, 4YTO
Aenaet KenatenbHbIM MNOBCEMECTHOE MpUMeEHeHMe KapT Macwtaba 1: 25 000 wnm
a3podOTOCHMMKOB KMOYEBbLIX PaNOHOB MNPU MOCTPOEHUM WUCKOMbIX 3aBUCUMOCTEM W KapT
mMacwTaba 1: 1 MNH. NpuM cocTaBneHWM KapT YyAenbHOro uucna odaros. 1o GOMbLUMHCTBY
pavioHOB, B TOM 4uCrne Mno4YTU Ona BCex 3apybexHbiXx TeppuTopui, He npeacTaBuioCh
BO3MOXHOCTM WCMNONb30BaTbh Takue kaptorpadumyeckme matepuansl. B aTux cnydasx ans
COCTaBMEHUA KapT 4ucna faBUHHBIX O4YaroB MPULINOCH MPUMEHUTb  NPUBIIMKEHHYIO
3aBMICUMOCTb 3TOr0 NokasaTens oT TUMNOB penbeda, U3NoXeHHyo B Tabn. 6.

MpuHaTasa 3a 0OCHOBY TUNU3auusa penbeda obina paspabotaHa I'. C. KoHcTaHTMHOBONW npu
noarotoBke «KapTbl NaBnHoonacHbIx paroHoB CoeeTckoro Coto3a» Macwitada 1 : 7,5 MnH; oHa
nogpobHo onucaHa B MoHorpadgum «JlaBuHoonacHele paroHbl...» (1970). ConoctaBnexHue
TUMNOB penbeda C YNCIIOM MaBMHHbLIX O4aroB Ha 1 KM OHa OONWHbLI, NpuBegeHHoe B Tabn. 6,
OCHOBaAHO Ha pesyrnbTaTax UCCNneaoBaHUNM, BbIMOSIHEHHbBIX MPU COCTaBMEHUMU NMaBUHHbBIX KapT
Antaa n CasH, Kaskasa, Mamupo-Anas, TaHb-laHa, OxyHrapckoro Anatay u rop Ceepo-
Boctoka CCCP (aBTopbl cootBeTcTBEHHO T. B. Koponesa, B. U. KpaBuosa u B. C. PeBskuH; B.
M. BnaroseweHckn n . B. Cesepckun, T. B. Bawanosa).

Tunbl penbeda ropHbix panoHoB CCCP npuHATEI B OCHOBHOM MO UX XapakTepuctuke B
MOHorpadumn «JlaBmHoonacHble panoHsbl...» (1970) n COOTBETCTBYIOLLEN KapTe, MPUINOXKEHHON K
«KapTe naBuHOONACHbLIX pPanoHOB...» MacwTada 1 : 7,5 mnH. Tunbl penbeda 3apybexkHbIX
FOPHbIX TEPPUTOPUIA Onpeaenanucb no obwereorpadnUyeckum 1 reomoponormieckum Kaptam
noaxoasero maclutaoa.



Tabnuua 6
MpnbnmxeHHasa 3aBUCUMOCTb YMCIIa JTaBUHHbIX o4aroB Ha 1 KM AHa AOJNUHbI

OT TUNOB penbeda

Yucno naBMHHbIX Tun n xapaktepucTuku penbeda (no MmoHorpadum «JlaBuHoonacHble paoHbl.. », 1970,
o4aros, WT/KM. ynpoLieHo)
5 n 6onee Bblicokoropbe cunbHo- 1 cnabopacyneHeHHoe, CpeaHeropbe CUbHOPacyneHeHHoe, OTHOCUTENbHAs

BbICOTa ckroHoB 500—1000 M 1 Gonee, npeobragatoLLme Yribl HakMnoHa cknoHos 25—30°

1—-5 CpepHeropbe cpefHe- 1 cnabopacyneHeHHOe, HU3KOropbe CUITbHOPACUIEHEHHOE, OTHOCUTENbHAsA
BbicoTa cknoHoB 300—800 m, npeobnagatoLme yribl HaknoHa ckrnoHos 20—30°

Oo 1 Huskoropbe cpeaHe- 1 cnabopacyneHeHHoe, MenKoropbe, NaTo U NIOCKOropbsi, OTHOCUTESbHAs
BblcoTa ckrnoHoB 100 800 m, npeobnagatoLume yribl HaKNoHa CKMOHOB A0 20—25°

CnegyeT noaYepkHyTb, YTO 3aBMCMMOCTb, OTpaXeHHass B Tabn. 6, wumeet
MONYKOJIMYECTBEHHbIN XapakTep. BepoATHO, COOTBETCTBYOLME KApThl — HAUMEHEE TOYHbIE U3
BCEW Cepuu NaBUHHbIX KapT ATnaca CHeXHO-NedoBbiX pecypcoB Mupa. OaHako ykasaHHas Ha
HUX rpagaums TEPPUTOPUIA MO YUCIY NAaBUHHBLIX O4AroB AOCTATOYHO YKpPYMHEHa, YToObl MOXHO
ObINI0 nonaraTb, YTO HU OAMH YYACTOK C A4EACTBUTESbHLIM YNCIIOM o4yaroB 6onee 5 Ha 1 KM He
OTHECEH Ha KapTax K y4acTkaM C YMCrnom o4yaroB MeHee 1 Ha 1 km.

MeToouka cocTaBneHUA KapT cpeAHel MHOrosfieTHeM MNOBTOPSAEMOCTU JaBWH.
CpefgHiol0  MHOrOSIETHIOK  MOBTOPSIEMOCTb  faBuMH N, eCcTeCcTBEeHHO CBs3blBaTb C
XapaKTePUCTUKON cpedHen MHOroneTHen BeNMYMHbI Hanbonbluen AeKagHOW BbICOTbl CHEXHOMO
nokposa Hg,. Kpome TOro, akTuBHOCTb NnaBMHOOOPAa3oBaHWA MOXHO MNpeAcTaBuUTb B BUAE
NOBTOPSEMOCTM NaBUHOOMACHbLIX METEOPOSIONMYECKNX CUTYaLUIA, UK YUCna OHEN C NaBUHAMM
Ngn, KOTOPbIE TaKKe MOXHO ONpeaenvTb aHaNUTUYEeCKUM NyTeM. OTU NokasaTenym COOTHOCATCS
cnegyowmm obpasoMm. CpefdHsAss MHOMOMETHAS MNOBTOPSEMOCTb naBwH N, oOueHuBaeTcs
NPUMEHUTENBHO K O4aramMm cpeaHen akTMBHOCTU. Ecnu cpabaTbiBaeT ovar, xapaKkTepuayroLmincs
cpegHen anga CBOero panoHa akTUBHOCTbIO, cpabaTtbiBaloT 1 6onee akTUBHbIE o4aru; odulee xe
4YMCMO OYaroB, B KOTOPbIX CXOANAT NaBUHbI, OKa3biBaeTCcsi B npeaenax npuonmantensHo ot 25 Ao
50%. CnepoBaTenbHo, BenuuuHa N; npubnuxkaeTcss K MOBTOPSIEMOCTM MacCOBOro cxoaa
NaBuH.

JlaBMHOOMACHBIMU CUTYaUMAMM CHUTAIOTCA TakMe, NPU KOTOPbIX NaBUHbI CXOO4AT XOTSA Obl
B OOAHOM U3 o4aroB. Tem cambiM BenuunHa Ny, 6nmnska K NnoBTOPSEMOCTM NaBuH B Hanbonee
aKTUBHbIX o4yarax W 3aBedoMoO Oonblie BenuyuHbl N,. B 9TOM cMmbicnie OHM U MOHUMAKOTCS B
JanbHenwem TekcTe.

Cnocob onpeaeneHns nostopsseMocTy nasuH N, yepes BenuunHy Hq, TpebyeT 3HaHus:
1) KONNYECTBEHHOrO OTHOLLEHWS 3TUX MokasaTtenen, 2) pacnpeaeneHns BenuuvH Hq, BO Bcex
FOpHbIX panoHax. 3aBMCUMOCTb CpPedHEN MHOrofieTHENM MOBTOPSAEMOCTM naBuH N, B ouare,
cpedHeM MO aKTUBHOCTU AN HEKOTOPOro parnoHa, OT CpedHero MHOrOMIETHEro 3HayeHus
MakcMMarbHOW [ieKalHOW BbICOTbI CHEXHOro rnokposa Hc, onpeneneHa J1. A. KaHaesbim n K. J1.
Abgywenuwsuny, obobwmBwNMKM  pe3ynbTaTtbl  HabMOOEHUN  CHEroflaBMHHBIX  CTaHLUN
lockomruapomeTa. 3Ta 3aBUCUMOCTb M3noXeHa B Tabn. 7. lNoagvepkHeM, YTo peyb naeT nuilb
O Tex KpPyMHbIX NaBMHaX, KOTOPbIE CMYCKATCA Ha AHO AOJNH; €CIN XXe CuYUTaTh Takke Merkue
naBVHbI, OCTaHaBNUBAOLLMECS Ha CKITOHe, obLuee Yncrno naBuH Obino 6bl B 2—3 pasa bonblue
(cm. puc. 3).




Tabnuuya 7

MpnbnnmxeHHaa 3aBUCUMOCTb CpeaHEeN MHOrosfieTHeM NOBTOPAEMOCTU JlaBuH,
AOCTUralLWmX AHA AONMUHLI, B CpeAHeM No akTUBHOCTU o4ara N, oT cpegHero
MHOroneTHero 3Ha4eHMs MakCUManbLHOMN AeKafaHON BbICOTbI CHEXHOro nokposa Hep

MoBTOpsieMoCTb NaBUH, YNCIO 3Hauenune Hep Ans paiioHoB co cpeaHeit TemnepaTypoii camoro
cnyyaes 3a 10 net XONOLHOM MecsiLa, CM
Huxe — 20°C Bbiwe — 20°C
MeHee 1 40—70 30—50
1—10 70—120 50—100
Bonee 10 6onee 120 6onee 100

3HayeHunss Hq,, Tpebyemble AnNs COCTaBMEHUS KapT MOBTOPSIEMOCTU NaBWH, MOXHO
66110 Bbl NONYYNTL NYTEM COOTBETCTBYIOLWEro NpeobpasoBaHns KapT BO403anacoB B CHEXHOM
MOKPOBE, COCTaBNALLMXCA ANd ATnaca CHeXHO-NegoBbIX PECYPCOB MMpa B TOM Xe MacLuTabe,
4YTO W NaBMHHbIE KapTbl. MeTognKka cocTaBneHnsa kapT Bogo3anacoB pa3paboTaHa B OCHOBHOM
M. WN. l'eTkepom (1980). Kpome TOro, 3HadyeHuns Hq, MOXHO 6bino onpeaennTb Mo crneuunansHo
pa3paboTaHHOMY [Onsi  COCTaBfieHUA  MaBWHHbIX  kapT wMeTtogy B. ®@. Okonosa
(KapTorpacmpoBaHme naBuHOOMACHbIX Tepputopui..., 1986). Metog OkonoBa OCHOBaH Ha
3aBMCMMOCTW BENNYUHBI Hgp, OT CYyMMbI OCaKOB XONOAHOro nepuoaa 2Px n cpeaHen sHBapCKow
Temnepartypbl T;. OTa 3aBUCMMOCTb YCTAHOBMNEHA M NpoBepeHa No AdaHHbiM npumepHo 700
FOPHbIX U PABHUHHbBIX METEOCTaHLMI, UCKITIOYas Te U3 parioHOB, rAe MeTeneBbI NepeHoC cHera
OKa3blBaeT CYyLLEeCTBEHHOEe BNAHWE Ha TOYHOCTb M3MepeHusa ocagkos (puc. 8). KoadduuneHT
Koppenauun gaHHbIX N0 OTAENbHbIM METEOCTaHLMAM U COOTBETCTBYIOLNX KPUBBIX OKa3arncs He
meHee 0,8—0,9.

MNMocTtpoeHne kapT He, no metogy OkonoBa Npov3BOAMTCA MyTEM COBMELLEHUS KapT
2Px 1 kapT Ti, KOTOpble COCTaBfeHbl ASf1Ii MHOMMX PanoOHOB M coAepXaTtcs B pPasfUyHbIX
atnacax. CpaBHeHue KapT, cocTaBreHHbIx No metoay Okonosa, ¢ kapTamu Hgp, NOMELLEHHbIMU
B pervoHanbHbIX aTnacax, nokasano cnegywowee. [Ons KaHagbl, N0 KOTOpoOM B KayecTBe
KOHTPONBHOM UCMOMb30Banacb Kapta MakCUMarbHOW BbICOTbl CHEXHOro MOKpOBa, ee
coBrageHve ¢ pacyeTHou KapTon Hq, BnonHe yaosnetsopuTensHo. KoaduumeHT koppenaunm
no 400 napam aHanNUTU4ECKNUX N KOHTPOSbHbLIX 3Ha4YeHnn Hc,, paBHOMEpHO pacnpeaeneHHbIM B
npocTpaHcTBe KapThbl, coctasnseT 0,78. CpaBHeHWe aHanMTnyeckomn kapTel Hep Mo 0. CaxanuH ¢
KOHTPONbHOW KapTOW TOro ke macwTaba n cogepxaHusi, nomelleHHon B Atnace CaxanmHCKown
obnactu, nokasano, 4to obracTtu MNOMHOro COBMAAEHUS aHanUTUYECKUX W KOHTPOSbHbIX
BENMUYMH Hg, 3aHMMaloT okono 28% Tepputopun U pacrorioXeHbl B OCHOBHOM B npeaernax
paBHUH. AHanuUTU4Yeckne 3HaveHuss Hg, NpeBbllLaloT KOHTPOrbHbIE (B OCHOBHOM Ha BEUYMHY
no 25—30%) npumepHo Ha 70% nnowagn ocTpoBa, B TOM 4YMCSle NOBCEMECTHO Ha TOPHbIX
TeppuTopusix. MakcnmarbHble OTKIIOHEHUST (40—60 cMm) NpuxoaaTcs Ha BEPLUMHHBIE YYaCTKK
rop, 3aHumatowme okorno 10% nnowaam octposa. [na 3TUX y4acTKOB Ha KOHTPOSbHOMW KapTe
nokasaHbl 3HaveHns Hq, He 6onee 100 cm. AHanutudeckme nsonmHum 100 cM NpoxoanaT 3aech
6nM3KO K KOHTpOnbHbIM. HO BHYTpM 3TuUX KOHTypoB, no metogy Okonoa, OTY4ETNMBO
BblAeNnsoTCA bonblune 3HayveHns Hg,. AHanu3 aTux pacxoXgeHun ¢ y4eToM pacnpeferieHus
mMeTeocTaHuMi Ha o. CaxanuH [aeT OCHOBaHWe 3akniyuTb, YTO Ha Yy4yacTkax, cnabo
obecneyveHHbIX [aHHbIMW  MNpPsAMbIX  HabnwdeHun, aHanuTudeckass Kapta npasBuibHee



n3obpaxaer Hgp, 4eM KOHTponbHas. CxofHble pesynbTaTtbl MOSyYeHbl MPU  CPaBHEHWUM
aHanMTU4ecKom N KOHTPOIbHOM KapT He, No Tamkukmuctany (nogpobHee cm. [nasosckasa v ap.,
1978). 310 nossongeT cyutatb Metoq OkonoBa BMOMHE NpUemMnemMbiM Afs NOCTPOEHUsA KapT
He, AN panioHOB, CXOAHbIX MO KIAMMaTy C TeppuTopuven Tex WU WUHbIX painoHoB. Ero
NPUMEHEHNE OrpaHNYMBaETCs TEPPUTOPUSIMU, HA KOTOPbIE UMEIOTCH KapTbl 2Py, a TOYHOCTb —
B OCHOBHOM TOYHOCTbIO NMOCNEAHUX.

Cnocob onpegeneHns NoBTOPSEMOCTU fABMHOONACHbIX cuTyauuin Ny, COCTOMT B
cnegywouwem. Kak nokasbiBaeT OnbIT, BO BCEX FOPHbIX panoHaX, 3a UCKMIOYEHUEM UMEIOLLMX
pe3Kko KOHTUHEHTamnbHbIA KNuMaT, NaBWHblI CHeronagoB W MeTenen coctaBnsawT 70—90%
obuero yncna nasuH. LLnpoko pacnpocTpaHeHbl Takke faBuHbl CHEroTasgHUS (BECEHHEro U BO
BpemMs oTtTenenen). CnegoBaTtenbHO, MMes MeToAdbl onpeaeneHus noBTopsieMocTu Ng, Ang
naBuMH 3STUX TUMOB, MOXHO COCTaBMATb COOTBETCTBYHOLME KapTbl, MO KONMYECTBEHHbIM
nokasatrenam OnM3kMe K kapTam oOOWero 4ucna AHen ¢ naBuHamu. Takue MeToAabl
paspaboTaHbl . B. CeBepckum (1978) onst rop KasaxctaHa un B. ®. OkonoBbiM Onsi MHOMMX
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Puc. 8. 3aBMCMMOCTb CpeAHEMHOrONETHErO 3HAYEHNSI Puc. 9. Cesasb mexay ZPx, T1 U nio.
MaKCMMasbHOM AeKaQHOWN BbICOTbI CHEXXHOO NokpoBa
Hcp (CM) OT CyMMbI OCaiKOB XONOAHOro nepuoaa
2Py (MM) 1 cpefHel TemnepaTypbl CAaMOro
xonogHoro mecsua T1(°C)

rOpHbIX panoHoB. OHM OCHOBaHbl HA TOM YCTaHOBNEHHOM HabnoaeHNs MM 06CToATENLCTBE, YTO
B OONbLLUMHCTBE TOPHbLIX PavMoOHOB MPU HanMYUMM CHEXHOro MOKpoBa AN cxoja naBuH
reHeTnyeckmx TmnosB 1.1 n 1.2 (cm. Tabn. 1) goctaToyHbl cCHeronagbl WHTEHCUBHOCTbIO 10
MM/CYT (BOOHOro akBMBaneHTa). B ocobo xonogHblx panoHax, Onsi KOTOPbIX XapaKTepHbl
nonureHeTU4yeckne rnaBuHbl, MOArOTOBMEHHbIE MepekpucTannu3aumen cHera, KpuTudeckas
WHTEHCUMBHOCTb OCAadKOB yMeHbluaeTcd p[do 5 Mwm/cyT; B Havbornee Tennbix, rae
HOBOOOPAa30BaHHbIN CHEXHbIN MOKPOB MMEET OTHOCUTENBHO BbICOKOE CuenneHue, Kputnyeckas
WHTEHCMBHOCTbL yBenuunaeTcsa Ao 20—30 mm/cyT.

Yncno gHenm c ocagkaMu HEKOTOPOW MHTEHCMBHOCTM B MpUHLMNE KOppenupyetcsa C
CYMMOW 0CafKOB 3a MecsL, Unn ce3oH. B yacTHoCcTu, Ansa Hawwux Lenen no matepuarnam ropHbix
METEOPONIOrMYECKMX CTaHumn [py3nm Obina uccregoBaHa CBA3b MeXdy YMCIIOM OHEW C



TBepabiMn ocagkamun 6onee 10 mm/cyT (Nyp), CYMMOW OCagKOB 3a XONOAHbIN nepuog 2Py u
cpegHen Temnepatypon Bosayxa B sHBape T;. [1na nepexodHbIX OCEHHUX U BECEHHNX MeCALEB
NPUHATO AonyweHwe, 4YTO B WX MNpedenax uYMCro [AHen C  TBepabiMM  Ocagkamu
NpoNoOpUMOHaNbBHO YMCNY OHEeN cO cpefdHen cyTovyHon Temnepartypon Hwke 0°. [NonydyeHHas
3aBUCMMOCTb N1p=f(ZPx, T1) oTpaxeHa Ha puc. 9.

lMpoBepka aToOro rpacduka MO MaTtepuanam TFOpPHbIX METEOPOSIOrMYeCcKUX CTaHLUuin
ApmeHun, AsepbangkaHa, Y3bekuctaHa wm TappKuMKMCTaHa Mokasana €ero [OCTOBEPHOCTb
(koaphuumeHT koppensiumm Gonee 0,9). Ho oH okasanca MeHee TOYeH ANS PanNoOHOB C
npodosmknuTesnbHon (bornee YeTbipex MecaueB) u xonogHon (T; Hwke —10, —12°) saumon. [Ons
TaKNX panoHOB, MO AaHHbIM 141 MeTeoCTaHLMK, NOCTPOEH rpaduk, OTpaXKaloLWmin CBA3b YMcna
OHewn ¢ ocagkamu 6onee 10 Mm/cyT ¢ cymmMOon TBEpAbIX OCaAKOB Bbinagatowmx 3a rog (puc. 10).
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[aHHble 0 cymMmax TBepAblX 0CagkoB XP; MOXHO NOMyYuMTb C UMEIOLLNXCS KapT, B TOM
yucne Co cneumanbHO COCTaBrieHHbIX Ans ATnaca CHeXHO-NegoBblX pPecypcoB  Mupa.
MeTtoauka kaptorpadumpoBaHusa BenuumH 2P; ana atnaca paspabotaHa L. A. Leep n 3. T.
borgaHoBon. [Ons Tex cnyyaee, koraa Hago OMNpeAenuTb 4YMCcno OHen c ©oree BbICOKOM
WHTEHCMBHOCTLIO 0caakoB, Hanpumep 20 n 30 Mm/cyT, MOXeT OblTb MCMONb30BaH rpaduk cBs3n
BEMNUYMH Nig, Nyg U Ny (pyc. 11). TlOCTpoeHNe KapT BEPOATHOrO Yncrna criydaeBs cxofa naBuH
CHeronazoB BbIMOSIHAETCA MNyTEM COBMeLleHUs KapT 2Px n T, ¢ nomouwbio puc. 9, a ansa
panoHoB ¢ TiHWxe -10°—no kapTam 2P, ¢ nomoLubto puc. 10.

OnpegeneHune yncna gHen ¢ rny6okmm
oTTENEenNsaMu Ans KOCBEHHOW OLEHKN MOBTOPSAEMOCTH w |
COOTBETCTBYIOLUUX FTABUHOOMNACHbIX CUTyauun MoxeT 6bITb
BbINOMHEHO cregyowmm obpasom. Npu onucaHnn 1
ycrnoBui 06pa3oBaHUsA MOKPbIX NTaBMH Hanbonee 4acTo
yKa3blBalOTCA CpefHNe CyTOYHble 3Ha4YeHus TemnepaTypbl

BO3ayXxa t,,= +3-5°. Ha aToi 0CHOBE 3a KPUTUYECKYIO 3

NPUHUMaeTCs Benn4unHa t,,=5°, Npn KOTOPon, ecnn B

naesmHocbopax eLle MHOro CHera, BO3MOXEH MaCCOBbIW

CX0[, MOKpbIX NaBuH. HazoBeM AHU C t;,=5° AHAMMK C 4

rnybokon oTTenenslo, X YMCno B Npegenax j-ro mecsaua

0603HauMM Yepes N,, CPEAHIo TemMnepaTypy aToro 2

mecsaua — Jepes Tj. BeinonHWe ctaTtnuctuyeckuin aHanms
OaHHbIX N0 MeTeoponornyeckum ctaHumam CCCP,

Punc.11.CeAsb nj u T; ANs pasnuyHbIx MecsaLeB



pacrnonoXeHHoiM Ha oTmeTkax 500 M. u Bblwe (nNogpobHee cm. KaptorpadwmposaHue
naBMHOOMACHbIX Tepputopui..., 1986), nomny4aem rpauk cBA3N 3HaYeHUH n- u T,
npuBedeHHbIN Ha puc. 12. C noMoLLbo 3Toro rpadmka U KapT CpeaHMX MecsvHbIX TemnepaTyp,
paccmaTpuBaeMblX OfS PanOHOB CO CHEXHbIM MOKPOBOM, yCTaHaBNuBaeTCs BO3MOXHOE
4YUCNO AHEN C NaBMHOONACHBIMU CUTYauMsaMu, 06yCnOBIIEHHBIMU OTTENENSIMU (CHEroTasiHUEM).

MeToauka cocTaBneHMA KapT CTeneHW NaBUHHOM aKTUBHOCTU. JTU KapTbl OTpaxaroT
cpegHee MHOrofnieTHee 4YMCMO NaBuH, cxodawmx Ha 1 kKM gHa gonuHbl. OHM cocTaBnAlTCA
nyTeM HaNoXeHWs KapT 4Yucna NaBWHHbBIX O4aroB Ha 1 KM AHa OONWHbI U KapT cpeaHen
MHOrofnieTHen MNOBTOPSIEMOCTW faBWH, AOCTUralwmx AHa AonuHbl. BblgensioTca rpagauum
NaBUHHOW aKTUMBHOCTU (Tabn. 8).

Tabnuua 8
pagauum naBUHHOM aKTUBHOCTMU
HOBTOpﬂeMOCTb Yucno oyaroB Ha 1 Km AHa OOJIUHbI
NnaBuvH B cpegHeMm
ovare, wrt/rog
6onee 5 5-1 meHee 1
Bonee 1 BbICOKasi NaBUHHas
aKTMBHOCTb
1-0,1 cpenHsasa naBUHHas
aKTUBHOCTb
Menee 0,1 HU3Kas NaBUHHas
aKTMBHOCTb

Kak BUOHO, B paloHax C BbICOKOW JTAaBMHHOW aKTUBHOCTbLIO Ha 1 KM AHA AOSIMHbI CXOAUT B
cpenHem 3a rog 6onee 5 naBuH, NPy HU3KOM — MeHee 1 naBuHbI. ATW rpagaumMm nogodpaHbl ¢
Y4ETOM TOYHOCTU UCXOAHBIX KapT U TakuM 06pasoM, YTO Npu BEPOATHLIX omnbKax npoBeneHus
KOHTYPOB Ha UCXOAHbIX KapTax HW OAWMH M3 YY4aCTKOB C UCTUHHO BbICOKOW CTEMNEHbI0 NaBUHHOM
aKTUBHOCTU HE OKaXXeTCsl 3aKpalleH B LBET, OTBEYAIOLNN HU3KOW aKTUBHOCTU, 1 HAOOOpOT.

MeToouka cocTaBneHUA KapT CpPeaHUX MHOFOJIeTHUMX CYMMAapHbIX 3a 3UMy
o6beMoB naBuH M3 cpegHero naBuHocbopa npeanoxeHa WN. B. CeBepckum Ha OCHoBe
pesynbTaToB WUCCNeOoBaHUM 3aBMCUMOCTM MacChbl NaBuH mcp, nnowagu nasuHocbopa F,
cpedHero 3a MHOro neT MaKCuMManbHOro AeKkagHoro 3anaca BoAbl B CHEXHOM TMOKpOBe
naesuHoc6opoB Wm un gonu cHocumoro nasvHamu cHera K (Ce- Bepckui, 1978; Ceepckun,
BnaroselueHcknin, 1983):

Mep=10Wp, FepK,

rae mg — CpedHAss MHOroneTHAs cymmapHas 3a 3MMy macca nasuH, T, W, — Hopma
MaKcMManbHOro AekagHoro cHerosanaca B naBnHocbope, MM BogHoro cnosi Fcp — cpegHss no
panoHy nnowagab naBuHocbopa, ra, K — koadUUMEHT, NoKasbiBaKOLWWA [OMK CHOCMMOIO
naBUHaMW CHera B 3aBUCMMOCTU OT BeNUYMH W, 10 — koadpdbULMEHT pasMepHOCTH.




BenuumHa maccbl NnaBuHbl NEPEBOAMTCS B 3Ha4YeHMe ee obbema C NOMOLLbIO CBEAEHUI O
cpegHen NIOTHOCTM CHera B MaBMHHOM CHEXHUKE; NocneaHas B 60nbLUMHCTBE crnyyaeB 6nim3ka
k 0,5 r/cm®. 3HayeHne W, onpegensieTcs No BerMuYMHE MaKCUManbHOW AeKafHO! BbICOTh
CHEXHOro MOKpOBa C Y4eTOM CpefHeln MNOTHOCTM CHera B naBuMHocOope, O0Obl4HO GnM3kon K
0,25 r/cm®. BenuuuHy Fe, MOXHO ONpeaeniTb No ee 3aBUCUMMOCTU OT BbiCOTbI MTAaBUHHOIO ouara,
nunn rnybuHel pacuneHeHns penbeda. Mo matepnanam nccnegoBaHUM 04aroB NOTKOBbLIX NTABUH
BanagHoro Kaskasa, 3aunuinckoro un [kyHrapckoro Anatay, 3Ta 3aBUCMMOCTb BbIFMSAUT Tak:
npu rnybuHe pacuyneHenna 100, 200, 300, 400, 500, 600, 700, 800, 900 m nnowaamn
naBnHOCOOPOB paBHbI COOTBETCTBEHHO 1, 2, 4,6, 9, 12, 17, 22, 27, 33 ra.

ABTOpaM JnaBWHHbIX KapT ATnaca CHeXHO-NefoBblX pecypcoB Mupa  Obinio
peKoMeHO0BaHO BbISiBNATE NOA0OHbIE 3aBMCUMOCTI AN KaXAoro kaptorpadmpyemoro permoHa
nyTeM COOTBETCTBYHOLUMX U3MEPEHUIN Ha KIoYeBbIX yvacTkax. 1o gaHHeim T. . NMasoBckown,
HasBaHHblE Bbllle COOTHOLIEHUA MpeAcTaBuUTENbHbl M ANa Antas (OTKNOHEHMs nnowiaan
anTancknx IaBMHOCOOPOB OT Mfolagu, yka3aHHOW Bbile, He npeBbiwatT 25—30% ans
MarnbIX o4aroB u ymeHbLiatoTes Ao 15—7% gns oyaros nnowagsto 6onee 15 ra).

BenunuuHa K, onpepeneHHaa W. B. Cesepckum gns 3aunumnckoro u [xyHrapckoro
AnaTay, oTpaxeHa B Tabn. 9. [aHHble 3TOM TabMMUbl MNONYYEeHbl ANA  Pa3fMYHbIX
KNMMaTU4ecknx YCnosuri naBuHOOOpas3oBaHuMA M ANs Anana3oHa cpeaHero MHOroneTHero
3Ha4YeHUss MakcuMMaribHOM OeKadHOW BbICOTbl CHEXHOro nokposa npumepHo ot 40 go 260 cwm.
MoaToMy MOXHO nonaratb, YTO yKa3aHHble BenuuuMHbl K GNU3KM K WUCTMHHBIM Onsi BCeX
NaBMHOOMACHbLIX panoHoB, ocobeHHo anda rop HOxHom Cubupn, KasaxctaHa, CpegHen Asuwm,
CeBepHoro KaBka3za M CXOAHbIX C HUMW MO KNMMaTuyeckum ycnosusiMm. Ha ocHose Tabn. 9
nocTpoeHa 1abn. 10, npuyem cpeaHsst NOTHOCTbL CHEXHOro NMOKPOBa B NaBMHOCHOpe YCNOBHO
NPUHATA NOCTOSIHHOM 1 paBHom 0,25 r/cm?®,

CocTtaBneHue kapTbl 06beMOB NaBuH NO AAHHOW METOAMKE BbINOMHAETCA Crieayowmm
obpasom. [lo ucxogHbIM KapTam cHero3anacoB C nomoubto Tabn.10 ctpoutca kapTa
npousseaeHun Hg, n K. Mo Tonorpaduyeckon kapte cpegHero macwrtaba cTpoutcs kapta
cpeaHux nnowagen nasuHocbopos Fq,. OnpeneneHne Tepputopui C pasHbiMU 3HAYEHUAMU
cpeaHux 06bEMOB NaByH NPOM3BOAUTCA NPU HANOXEHUWN 3TUX ABYX KapT U C y4€TOM TOro, YTo
NAOTHOCTb JTAaBUHHbLIX CHEXHWKOB paBHa npumepHo 0,5—0,6 rlcm®, T. e. 06bemM NaBMHHOIO
CHEXHMKa nNpUMEepHO BOBOE MeHblle obbema, CHeceHHOro wu3 naBuHocbopa cHera.
MorpelwHocTb onpeaeneHns o6bLEMOB NaBuH 3TUM CNOCOBOM CKnaabiBaeTCa M3 MOrpeLlHOCTU:
1) nepesoga 3HayeHun W, B 3Ha4eHUss Hc, C NPUHATMEM MOCTOSIHHOW BENWUYMHbBI NNOTHOCTH
cHera 0,25 r/cm®; 2) npuHATUS BenuuuHbl K, MOCTOSIHHOW ANS BCEX PaWioHOB; 3) MPUHATUSA
3aBUCUMOCTU BeNUYUH, Fe, OT rnyOuHbI pacuneHeHuns, Takke NoCTOSAHHOM AA BCeX PanoHOB
(ecnn 9aTta 3aBMCMMOCTb ANA  KapTorpadupyemMoro panoHa He Obina onpegeneHa
crneumnanbHbiMU UCCneaoBaHnsiMK); 4) NOCTPOEHUss UCXOAHbIX kapT Wp,. [NnoTHOCTb cHera B
naBuHocBope B JeNCTBUTENBLHOCTM KonebneTcs B npeaenax npumepHo ot 0,15 no 0,35 r/cm®,
MM Ha +40% oT 3HaueHns 0,25 r/cm®. BennumnHy norpeLiHocTell, Bbi3bIBaeMbIX TPEMS ApYruMu
npUYNHaMn, HeT BO3MOXHOCTM TOYHO OLeHUTb 6e3 npoBefeHus cneumanbHbiX UCCrefoBaHUN.
BepoATHO, Mbl He nNpeyMeHbLMM 3TW MNOrPELIHOCTN, €CriM codTeM, 4YTO: BenuuuHa K B
OencTBuTenNbHOCTM Konebnetca B cpegHeM B npegenax +20% OT 3Ha4yeHui, NpuBEAEHHbIX B
Taén. 9mn 10;

BenuunHa Fq, Npy OOHOM M TOM Xe 3Ha4YeHUn rmyBbuHbl pacuneHeHns penseda B pasHbiX
panoHax MOXeT oTnuyaTtbcs B cpegHem Ha £30% OT npMBeLEHHON BbILLE;

3HayeHnsa W, Ha MCXOOHbIX KapTax CHerosanacoB OT/NYAKOTCHA OT UCTUHHBLIX B CpeaHEM
He 6onee 4yem Ha 130% (MO aHanorMm C pesynbTaTaMy CpPaBHEHUS aHANUTUYECKUX W
KOHTPOSbHbIX KapT Hc,, NPUBEAEHHLIMU BbiLLE).



Tabnuuya 9

3aBuUcUMOCTb 40U CHOCUMOro naBuHamu cHera K ot cHerosanacoB W, B naBuHoc6ope (no CeBepckomy,
BnaroBelwieHckomy, 1983, Tabn. 12 ana W, <500-550 mm u puc. 30 ana Wy, >500-550 mm)

Cherosa- | 100- | 150- 200- 250- 300- 350- 400- 450- 500- 550- 600- >650
nace. mm | 150 | 200 250 300 350 400 450 500 550 600 650
K 0.05 011 0.18 0.24 0.28 0.33 037 0.40 0.42 0.44 0.46 0.47

3aBMCMMOCTb 40NN CHOCUMOrO NlaBMHamMum cHera K oT cpegHero MHOrosieTHero aHa4eHus
MaKcUMaribHOM AeKaAbl BbICOTbI CHEXHOro NnOoKpoBa B naBMHocﬁope Hcp

Hep, cM 30 50 75 100 125 175 200 225 250 330

K 0 0.05 0.13 0.21 0.27 0.38 0.41 0.44 0.47 0.49

B aTom cnyyae cpegHue owmnbkn onpeaeneHns o6bemMoB NaBuUH U3NOXEHHBIM METOLOM
coctasAT npumepHo +60%. MNMpu Takon nx BeNUUMHE M NPUHATBIX rpagaumsax o6beMoB naBuH
(meHee 10 Tbic., 10—100 Tbic. n 6onee 100 Thic. M®) KOHTYpbI KapT cpeaHUx 06bEMOB NaBuH
BMNOJSIHE JOCTOBEPHO M306paxatoT NPOCTPaHCTBEHHOE pacnpeneneHne 3aToro nokasaTtens.

MeToauka coctaBneHusi KapT ¢pakTopoB naBMHOOOpa3oBaHUA N5 ATnaca CHEeXHo-
nepoBbIX  pecypcoB  Mupa paspabotaHa E. C. TpowkuHon wn B. B. [3to6on
(KapTorpacgmpoBaHme naBMHOONACHbIX TeppuUTOpUN..., 1986) Ha ocHOBe COOCTBEHHbIX
nccnegoBaHUn M onyoGnMKoBaHHbIX cBedeHun no Tepputopum CCCP  u  3apybexxHbiX
NaBUHOOMACHbLIX PaNOHOB.

N3 reHeTnyeckon knaccudpmkaumm naeBuH (cm. Tabn. 1 wu  2) BWAHO, 4TO
mMeTeoponormyeckumu paktopamm naBMHOOOpa3oBaHWsS SABNSAOTCA MHTEHCUMBHbIE CHeronagbl,
meTenn, cybnmMmaumMoHHasa nepekpuctannmsauus (paspbixneHue) cHera, oTTenenn n BeceHHee
CHerotasiHme. Bce atn bakTopbl AENCTBYIOT MOYTM BO BCEX NABUHOOMACHLIX paMioHax — B
pasHble rogbl B pasHbiX coveTaHusix. OgHako B cpegHeM 3a MHOro neT Afs KaX4oro panoHa
BbIAENSAOTCA T€ UMM MHble [NaBEHCTBYHOLME M BTOPOCTENEHHble bakTopbl. Bo unsbexaHue
neperpysks 4epHo-6enbiXx BapuaHTOB KapT (PakToOpoB NaBvHOOGpa3oBaHUA 6bino pelleHo
oTpaxaTb Ha HUX NLIb OCHOBHbIE (PaKTOpbI, 4EACTBYIOLLNE B KaXXOoM panoHe. NMpn oTcyTcTBUN
dakTU4eCcKNX cBedeHU O FeHeTUYEeCKUX Tunax naBuH Mo OOMNbLUMHCTBY FOPHbLIX TEPPUTOPUIA
BbISIBIEHME 3TUX (DAKTOPOB BO3MOXHO Ha OCHOBE 3HaHUM OMana3oHOB OOLMX KIMMaTUYECKUX
YCMNOBWUA, B KOTOPbIX OENCTBEH KaxAbl U3 HuX. M0 AaHHLIM O reHeTUdeckux Tunax naBuH
(JTaBuHoOnacHble panioHbl..., 1970, KagacTp naBuH W Ap.) BbIABMASIOTCA cnegylowme
COOTHOLLEHUSA XapakTePUCTUK KNumMaTa n MeTeoporormyeckmx oakTopos naBMHOoO6pa3oBaHus.

CHeronagpl ABNSATCS OCHOBHbIM (pakTOPOM naBMHOOOpa3oBaHMst Ha OONbLUMHCTBE TeX
FOPHbIX TEPPUTOPUN CO CpedHEN U BbICOKOM CHEXHOCTbO (T. €. CO CpeaHen MHOrofneTHemn
BENMUYMHOW MaKCMManbHOW [OeKagHOW BbICOTbl CHEXHoro nokposa 6onee 70 cm), roe
Temnepartypa caMoro xXornogHoro mecsua He Huxe —15—20° 1 He CNULWIKOM CUMbHbI BETPbI. B
NPOTUBHOM Criyyae BeaywuM (akTopoMm naBMHOOOpa3oBaHUSA OKa3biBaeTCcs MeTeneBoe
HaKoMmeHne CHera Ha NoABETPEHHbIX CKITOHaX.

Mpn meTensx obWMX U HM3OBbLIX MEPEHOC CHera SBNAeTCH OEeNCTBEHHbIM (DAKTOPOM
naBnHOOBOpa3oBaHMA B MHOMO- U CPeOHECHEXHbIX panoHax npu cpegHux 3a 3UMY CKOPOCTHAX




BeTpa 6onee 2— 3 M/c, a B ManoCHEXHbIX panoHax — 6onee 3—4 m/c. Ho 3TOT KpuTeEpUi,
€CTECTBEHHO, HEMPUMEHUM K panioHaM C BbICOKOPOCIbIMU fieCaMm, NOCKOSbKY Nec NpakTU4ecku
MOMHOCTLI0O UCKNIYaeT MeTenesBblin nepeHoc. [na Mcnonb3oBaHWUs 3TOr0  KpuTepus B
6e3necHbIX panoHax HeobxogMMO 3HaTb pacnpegeneHne CKOpoCTU BETpa Ha pasHbIX BbICOTaX.
Ana 60nbWMHCTBA FOPHbLIX TEPPUTOPUN Takke CBeAEHUA OTCYTCTBYIOT. [103TOMYy K ydacTkam,
roe mMeTenu SBnsSTCA CyLEeCTBEHHbIMU (hakTopamu NnaBMHOOOpa3oBaHUA, NpU COCTaBneHUn
KapT OTHeCeHbl BCe TeppuTOpPMU Bbille NeCHOro nosica. MckrnodeHne coCTaBuUnn HeKoTopble
He3aneceHHble Tepputopuu LeHTpanbHo Asum n CeBepHot AMepuku (parioOH KOTMOBMWHbI
Bonbwmnx o3ep MoHronun, nrockoropbe KOKOH), HaxoasiwMecsa 3MMON B 061acTn YCTONYMBbLIX
aHTULMKIOHOB, rae obblyHa 6es3BeTpeHHas noroga. [onoxeHne BepxXHeW rpaHuubl feca, Ha
OCHOBE CKa3aHHOro NpMHUMaeMON 3a rpaHnLy PamoHOB C METESNSIMU Kak OCHOBHbIM (DaKTOPOM
naBnHOOOpa3oBaHus, onpeneneHo no kKapTamMm pacTUTENbHOCTY.

CybnumaumoHHasi nepekpucTannm3aunsa cHera, no pesynbtatam uccrniegosaHuin B. B.
[3t06bl (1983), urpaeTt 3ameTHy posfib B 0OpasoBaHWM NaBWH B panioHax, rae cpeaHsis
Temnepartypa Bo3yxa camoro XonogHoro mecsua Hmwke —10°, a B parioHax, rae oHa Huxe —
15—20°, aT0T hakTop NaBMHOOOPa30BaHNsi CTAHOBUTCA OCHOBHbIM. K TakOMy e 3aKmoyeHuto
npuBoaAT pesynbTaTtel uccnegosanun E. C. TpowkunHon (1980) n aHanu3 «Cxembl
panioHupoBaHusa Tepputopun CCCP no Tunam v NoATMnaM CHEXHOro nokposa» (Komnombi,
1976). [1nsi OKOHTYpUBaHNS PAaNOHOB C yKa3aHHbIMU 3HAYEHNAMU TeMMNepaTypbl UCNOSb30BaHbI
COOTBETCTBYIOLLUNE KapTbl MUPOBLIX W pPervoHanbHbIX KAMMaTUYECKMX aTtnacoB, a npu ux
OTCYTCTBUM— rpadhuK 3aBUCUMOCTN TeMNepaTypbl CaMOro XonogHOro Mecsua oT abcontoTHON
BbICOTbl MECTHOCTM, MOCTpOoeHHbIn B. B. [O3t0bon no gaHHbiM Arpoknumatudeckoro arnaca
Mupa.

OTTenenu u BeceHHee CHeroTasiHue. [1na xapakTepucTukm aTmx akTopoB npexae
BCEr0 Hago onpegenutb UX pasnuuus. 3MMHME OoTTenenn nposiBhslTca Ha ¢oHe
oTpuuaTtenbHbIX TEMMNepaTyp BO34yxa, BECEHHee CHerotasgHue — Ha ()OHe YCTaHOBMBLUMXCSA
NoNnoXuTenbHbIX TeMnepaTtyp. [1oaToMy B panoHax, rae cpeaHsast Temnepatypa camoro Tensoro
mecsaua Hmke 0° (rpebHu cambix BbicOkux rop — lMmanaeB, Kapakopyma, mHaykywa, Auva,
Mamupa, a Takke ceBepo-BOCTOHYHAs YacTb [peHnaHgumn n AHTapkTnga), ntoboe ee nosblEHNE
00 MONOXUTENbHbIX 3HAYEHWI cneayeT paccMaTtpuBaTb kak oTTenenb. BeceHHee cHerotasiHme
B TaKMX pamoHax OTCyTCTByeT. [INA MX OKOHTYpMPOBaHMSA HAAO 3HaTb MOSOXEHWE HyneBOW
cpedHen MeCsiMHOW M30TepMbl CaMOro Tennoro Mecsua. 3JTO MOXHO caenatb  no
COOTBETCTBYIOLLUNM KNUMaTUYECKUM KapTaMm unM no rpaduky 3aBUCUMOCTU TemnepaTypbl
camoro Tennoro mMecsua oT abCconoTHOM BbICOThI. [pyron rpynmnov panoHOB, FAe BECEHHee
CHeroTasiHMe Mo CyLeCTBY OTCYTCTBYET, ABNAIOTCA NPUaKBaTOpManbHble rOpHbIE TEPPUTOPUM 1
Oonbwas 4vactb AHA. B npuakBaTopmanbHbIX ropax HET TOW BECHbl, KOTopas CBOWCTBEHHA
CpedHuM LWIMpoTaMm; 34eCb B TeYeHWe roga YepeaytoTcs ABa BnaXxHbIX U ABa Cyxux ce3oHa. Ha
fonbLuen YacTn BHe3KBaTopmanbHbIX AHO HabnNAaTCs UCKMOYNTENBHO POBHBbIE, HEGoNbLUnE
NoONoXnTenbHbIE CpeAHEMECSAYHbIE TeMnepaTypbl BO3ayxa. 34ecCb, Kak U B MPUaKBaTOpUanbHbIX
panoHax, rogoBas aMnnuTyga TemnepaTtypbl HEBenuka; HakonfneHwe u TadHue cHera moryT
YepefoBaTbCA B TeyeHue Bcero roga. CneposaTernbHO, B 9TOM rpynne pamoHOB (hakTopoMm
naBMHOOOpa3oBaHMs MOryT ObITb OTTENENMW.

3uMHMe oTTenenu cnyyawTca B OOMbLIMHCTBE OCTalflbHbIX TOPHbIX PanOHOB.
HcknoyeHne cocTaBnsaioT MOMsSpHble U BbICOKOrOPHbIE PanoHbl C 0COB0 HU3KMMWU 3UMHUMU
Temnepatypamu Bo3gyxa (Haropbs LleHTpanbHon Asuum, Mamup, nnato KOkoH, ropbl Cesepo-
Boctoka CCCP, ceBep NpeHnaHauu, AHTapkTuaa). 3a rpaHuLy parioHOB, B npefenax KoTopbIiX
OTTENENM He SBASKTCA CKOMbKO-HMOyAb 3Ha4MMbiM  (bakTOpoM flaBMHOOOpPa30BaHUA,
BEPOATHO, MOXHO NPUHATbL M30TEPMY CaMOro XoroaHoro mecsua -20°.

Mpn kapTorpacdmyeckom OTOOpaXeHMn OTTenenern N BECEHHEro CHeroTasHMs Kak
dakTopoB  naBMHOOOpa3oBaHMA Ha  3apybexHbIX  TeppuTopusaxX  y4yuTbiBancs  ONbIT



NccneaoBaHUn Ha PasfnyYHbIX MO CHEXHOCTM yYacTKax rop Hawewn cTpaHbl. OTOT OnbIT Nokasarn,
4YTO B Masno- U CPeOHECHEXHbIX pavoHaX Ha XKHbIX CKIMOHax MpyM Manow WUHTEHCMBHOCTMU
MEeTEeNeBOro NepeHoca CHera CHEXHbI NOKPOB K Hadamny BECHbI, KaK NpaBurio, YTOHbLUAETCH
HaCTOMbKO, YTO OMNACHOCTb flaBUH BO BpeMs BECEHHEero CHerotasHus He BO3HuKaeT. B
MHOFOCHEXHbIX panioHax, a Takke B panioHax C CUNbHbIMK BETPAMW, A€ K BECHE Ha OTAEeNbHbIX
yyacTkax C€o34atoTCA CKOMMEHWss MeTeNneBOoro CHera, BO3MOXHOCTb 0OOpa3oBaHMs naBuWH
BECEHHEero CHeroTasiH1s CyLeCTBYET M Ha K0XXHbIX CKIMOHaXx.

PaspeneHve meTeoponornyecknx ¢akTtopoB naBMHOOOPaA30BaHMA Ha OCHOBHbIE U
AONOMHUTENbHbIE, MPOBEAEHHbIE MO U3NMOXEHHBbIM KpUTEPUsIM, NpeactaBneHo B Tabn. 11.

Ota Tabnuua nocnyxuna KIYOM ANA COCTaBMEeHUs KapT MeTeopOorormyeckmx
hakTopoB naBMHoobpasoBaHus. [pn NONb30BaHUKN ATUMU KapTamMmn Heobxoanmo nmeTb B BUAY,
4YTO nepexodbl Mexay yvacTkamu C pasHbiM CoveTaHMem hakToOpOoB MOCTeneHHbl. MoaTomy
noKasaHHble Ha KapTax rpaHuLbl Mexay ydacTkamu npeactaBnsatoT cobon no CcyLecTBy Nonochl
LUMpPVHOM (No abCconTHOM BLICOTE) A0 MEPBLIX COTEH METPOB. TEM HE MEHEE COCTaBIIEHHbIE
NO M3MOXEHHOW MeToaMKe KapTbl OOBEKTUMBHO MOKa3bIBAlOT W3MEHEHVWE [EeNCTBEHHbIX
KnumaTnyecknx akTopoB Cxoda NaBUH MO reorpamyecknm 30HaM, BbICOTHbIM MOsicaM W
3KCMO3NLIMN MaKPOCKITOHOB.

KapTbl KnumaTuyecknx ¢akTopoB naBuHoobpasoBaHus Ha Tepputopun CCCP,
cocTtaBneHHble E. C. TpoOWKMHOW, OTNMYaloTCA OT aHamnorudHbiX KapT MO ApPYyruM panoHam
CBOWM LONOSNTHUTENbBHbIM coAepXKaHnem. B HMX npeanpuHATa nonbiTka KONMMYECTBEHHO OLEHUTb
NOBTOPSIEMOCTb JTABMHOOMACHbLIX CUTyauUuUi C UCMOMb30BaHMEM WU3NOXEHHbIX Bbllle MEeTOAO0B,
npuMyem Ons OLEHKM NOBTOPSIEMOCTM CUTYaLMIA, Bbi3biBAaEMbIX CHeronagamm, ans 6onblnHCTBa
pavioHOB B Ka4yecTBE KPWUTMYECKOW NPUHSITA MHTEHCMBHOCTb cHeronagoB 6onee 10 mm/cyT, a
ONs1 BHYTPUKOHTUHEHTAlbHbBIX PaioHOB C XONOAHOM 3umon — 6onee 5 mm/cyT. B nocnegHem
crnydae wumeeTcsas B BuAy, YTO cCcHeronagbl WHTEHCMBHOCTBIO Oonee 5 mMm/cyT
CNny>aT«CMnyCKOBbIM MEeXaHN3MOM» ans naBuH, NOArOTOBMNEHHbIX ANUTenbHON
CcybnMMaunoHHON nepekpucTannu3aumen CHera WM XapakTepHbIX Kak pas And panoHoB C
NpOOOSDKUTENBHOM UM XonogHon 3umon (BHyTpeHHu Antan, BocTouHbin CasH, ropbl
3abankanbss n Cesepo-Boctoka Poccun, Tanmmbip). [MpoBepka TOYHOCTU MPUMEHEHHbIX
pac4eTHbIX METOAOB BbINOMHEHA MYTEM CPABHEHMUS BbIMUCMEHHbIX U (PAKTUYECKUX KONMMYECTB
NaBMHOOMACHbBIX CUTyauun. Hanpumep, nNo0 gaHHbIM HabnogeHun B [puanbbpycbe
(LleHTpanbHbin KaBkas), 3a nepuog ¢ 1968 no 1978 r. 6bino oTmedeHo 175 pgHen c
NaBMHOOMACHbLIMK CHeronagamu, no pesynbTaTam pacyeToB WX KonuvectBo gocturaeT 150,
unn 85% ot gencrteutenbHoro. [ns 3abankanbs, N0 aHHBIM TPEXIIETHUX HAOMAEHUN, YMCNO
NaBUHOOMACHbLIX CUTyaUWUW, CBSA3a@HHbIX C BbINAAEHWEM OCAOKOB Ha CHEXHbIA MOKPOB,
NoaroTOBMNEHHbIN K 0OpyLEeHMO cybnuMaumMoHHOW nepekpucTannmsaumen, konebanocb B
npegenax 2—~6 3a 3uMmy. 10 pacyeTHbIM OaHHbLIM, OHO paBHO 2 — 8 3a 3uMmy. Pac4deTbl yncna
NaBUHOOMACHbIX CUTyaUWW, CBA3AHHbLIX C 3UMHMMW OTTENENAMWU, NOKa3biBalOT, YTO B FOPHbIX
panoHax CCCP oHa n3MeHsieTCa B CPaBHUTENBHO Y3KUX Npegernax, oT MakcMMmyma B Kapnartax
00 MWHMMYMa BO BHYTPUKOHTUHEHTanNbHbIX panoHax. CpaBHEHWE pacyeTHbIX U (haKTU4EeCKMX
BeNMYuH (Ha npumepe MNpuanbbpycbs) No3BonseT cynTaTb, YTo nepsble HA 10—20% 6onblue
BTOPbIX.

Hago 3ameTuTb, 4TO B KaTeropuid NaBUHOOMACHbLIX CUTyauWUW, CBSA3AHHbIX CO
cHeronagamu, BXOAAT U CUTyauun, Bbi3blBaeMble obWmMMn metensmu (MOCKOMbKy CHeronagbl
KPUTUYECKOM MHTEHCUBHOCTM YacTO COMpOBOXAatoTCca BeTpamm). Takum obpasom, npu pacyeTte
yncna nasuMHooMacHbIX cutyauun ana Ttepputopum CCCP okasanucb He YyuTeHbl Mullb
CUTyauuu, CBsiI3aHHble C BECEHHWM CHeroTasiHueM W HU30BbIMW MeTenamu. dPakTuyeckoe
KONMYeCTBO NEPBbIX TaM, rge OHN BO3MOXHbI, 00bIMHO paBHO 1—2. BTopble e KparHe peaku un
OrpaHunyeHbl B pacnpoCTpaHeHUN.



Tabnuua 11

MpubnuauTenbHbie AMana3oHbl NPOSIBNIEHNUSI OCHOBHbIX U [OMONIHUTENbHbLIX METEOPOSIOrMYeCKNUX
dakTopoB naBUNooGpasoBaHuUsA

dakTop YcnoBus, B KOTOPbIX OH siBNsieTCS Ycnoswus, B KOTOpPbIX OH IBNSAETCA
OCHOBHbIM AONONHUTENbHbLIM
Ty oT —2—5 go —20 ; [ Ty HXke —20°;
Creronagp! npu 3TOM B 30HE BbICOKOPOCIIbIX 1ECOB—MOBCEMECTHO, B HE3aNECEHHON 30HE UMK B 30HE
paspexXeHHOro KpMBOMNEeChs
ecnu 3geck V<3 m/c | npu Hep <70 cmunun V <2 m/c

npu Hep> 70 cm |
|

Txor —2—5pn0—20; | Ty HWKe —20;
MeTtenu TONbKO B HE3ANECEHHOW 30HE UNN B 30HE Pa3pPEXEHHOro KPMBONEChbs, ecnn 3geckb V>3 m/c
npu Hep <70 cm nnn V=2 m/c npy Hep>70 cm

T, ot -10 po -20° (a Ha cknoHax,
CybnvumaunoHHas Tx Hxe -20 npu Hep <70 cmn 'V <2 mlc obpallleHHbIX K akBaTopy, oT -15 oo -200)
nepekpucTannuaaums npn Hep< <70 cmmn V << 2 mlc

MOBCEMECTHO, UCKIoYast paioHbl ¢ Ty HUXe
OTTenenu Tx Bblwe -5 1 Hep > 70 cm -15° 1 Hep<70 cm

BeceHHee 1 neHHee | MOBCEMECTHO, rAe K MOMEHTY YCTOMYMBOrO nepexoda CpefHen CYTOYHOM TemnepaTtypbl
CHeroTasiHne Bo3ayxa yepe3 0° COXpaHAETCA CHEXHBbIN MOKPOB TOMLLMHOW

>70 c™m | <70 cm

n Apyrme akTopbl He AENCTBYIOT Kak OCHOBHbIE

[ punume4dyaHuue: Ty — cpeaHAa TeMnepatypa Bo3gyxXa CcamMoro xonoaHoro mecsdua; VvV — cpeaHAada 3a 3nmy
CKOPOCTb BETpPAa, Hcp—Cpe,ElHFIﬂ MHOTONETHASI BEMMYNHA MakCUMarbHON AEKALHOW BbICOTblI CHEXHOIO nokposa.

Takum o06pas3om, pacyeTHOe 4MCNO CUTyauuh LOMKHO ObiTb OGnM3KO K OEeNCTBUTENbHOMY.
TOYHOCTb CyMMapHOM pacyeTHOM OLIEHKM 3aBMCUT B OCHOBHOM OT TOYHOCTW pacyeToB 4vucna
CHeronagoB KPUTUYECKOW WHTEHCUMBHOCTW, a nocnegHsass — OT nNpaBUNbHOCTU Bbibopa
KPUTUYECKOTrO 3HAYEHUA NHTEHCUBHOCTU N Ka4eCTBa MCXOOHLIX KMMaTU4ecknx kapt. B uenom
e MOXHO nomnaratb, 4TO Owwubka pacyeTHOro CyMMapHOro KONMYyecTBa NaBMHOOMACHbLIX
cuTyauumn He npesbiwaeT B cpegHeM +20—30%.

MeToguka cocTtaBneHUMA KapT NPOAOIKMTENIbHOCTU NTaBUHOOMNMACHOro nepuoaa
OCHOBaHa Ha CreaymrLmnx 3aBUCUMOCTSX, BbISBIEHHbIX B. ®. OkonoBbiM. JlaBMHOOMACHbBIM
CUMTaEeTCsl MepUOA C BbICOTOM CHEXHOro nokpoa 6Gonee 30 cm. Ero mpoaomkMTenbHOCTL B
OHAX Njpo eCTeCTBEHHO CBsI3aTb C YMCIIOM OHEN CO CHEXHbIM MOKPOBOM Ncn (OHM CO CHEXHbIM
NMOKPOBOM, cornacHo «CnpaBoyHuky no knumaty CCCP», — 3TO AHW, Korga CHEXHbI MOKPOB
oTMevaeTcsa 0Oonee 4yem Ha 50% Tepputopumn). BenuumHa Njpo,, €CTECTBEHHO, MeHbLUe
BenuumHbl N¢n. [ng onpegeneHnst pasHoCTU MexXxay HMMK Oblnv NnpoaHanuanpoBaHbl CBeAEHUS
O TUNWUYHOM XOAEe MW3MEHEHUA BbICOTbl CHEXHOr0 MOKpoBa B Te4vyeHne 3uMMbl no 228
meTeocTtaHumam CCCP, pacnonoxeHHbiM Ha BbicoTe 6onee 1000 m. Mpu aTom ycTaHOBNEHO,
yTo pasHuua mexgy Npo M Ncgn 3aKOHOMEPHO M3MEHSIETCA B 3aBMCUMOCTU OT CpedHero
MHOrOfIeTHero  3Ha4eHusi MakCMMasnbHOW [eKafHOW BbICOTbl CHEXHOro mMokposa Hcp
CooTtBeTcTBYOWMIA rpadmk cBA3M npuBegeH Ha puc. 13. Ha ero ocHoBe coctaBneHa Tabn. 12,
KOoTopas  HeMnocpeacTBEHHO  WCMONb3OBaHa AN onpefeneHns  NpoAoSDKUTENbHOCTH
nasuHoonacHoro nepuoga Npo MO M3BECTHbIM 3HaYeHUAM Hcp M Nen. BenunuunHbl Hep cHATBI ©




COOTBETCTBYIOLUUX KapT, @ B Cny4ae Ux OTCYTCTBUSA — onpeaeneHbl No cnocoby, N3noxXeHHOMy
BbiLLe B 3TOM pasgene.

BenunuunHbl Ncp Takke MOXHO CHATb C UMEKLLUXCS KapT (Ansa ATnaca CHEeXHO-NeaoBbIX
pecypcoB mupa kapTbl Nep cocTaBneHbl no metoauke M. W. leTkepa). MNMpn oTcyTcTBUM KapT
NPOAOIKUTENBHOCTL 3aneraHnsa CHEXHOro MOKPOBa MOXHO onpefenntb No ee 3aBUCMMOCTU OT
CYyMMbl CpefHUX MeCHAYHbIX 3Ha4YeHW TemnepaTypbl Bo3gyxa 3a OKTAOpb, SHBapb W anperb
(ona KOxHoro nonywapus — anpenb, UoNb U OKTAOPb) 2T M CyMMbl OCaAKOB XOMOOHOMO
nepuoga 2Pyx. OTta 3aBucumocTb nocTpoeHa B. ®. OkonoBbiM no AaHHbiM 6Gonee 800
meTeocTaHumn CCCP u oTpaxeHa Ha puc. 14.

OHa npoBepeHa NyTeM CpaBHEHMUS CHATbIX C KPUBBLIX U paKTUYecknx BenuumH Ngn no
228 MeTeoponorMyeckMm CTaHLMsIM, pacrnosioxxeHHbIM B ropax Cubupu, Kaekasza n CpegHen
Asun Ha BbicoTe 6Gonee 1000 m. T[lpoBepka nokasana, 4YTO [ANs TOPHbIX CTaHUMA,
pacrnonoXeHHbix B BocTouHo Cubupu, koapdUUMEHT KOppensumMm CHATbIX C rpadmka u
dakTndeckmnx sennumH Nep=0,8; ons apyrmx panoHoB oH 6nm3ok k 0,9.
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Puc. 13. CBa3b Mexay YnCrnoM AHeN CO CHEXHbIM Puc. 14. 3aBUcMOCTb Yncna gHEN CO CHEXHbIM MOKPOBOM
NOKpOBOM N U MPOAOIHKUTENBHOCTHIO NaBUHOOMACHOTO OT ZPx U CyMMbI CpeaHMUX MeCcsi4HbIX TemnepaTyp Bo3gyxa =T
nepuoaa Ny, B 3aBUCUMOCTY OT BENUYUH Hop 3a okTA6pb, SSHBapb 1 anpenb Ans CeBepHoro nonyLiapus
Unu 3a anpenb, Wionb 1 okTA6pb Anst KOxHoro nonywapus

K MOMeHTy cocTaBneHusi NMaBWHHbIX KapT KapTbl 3HaAYeHUn *Pyx MMenucCb elwe He Ons BceX
panoHoB. [loaToMy AONs HEKOTOPbIX pPaMioHOB ObiNM chneunanbHO COCTaBMEHbl KapTbl CYyMM
OoCafKkoB 3a 3vMHWUA nepuod (nepuvod C Temnepatypon Bosgyxa Hwxe 0°) XP; unn cymm
TBepablx ocagkos 2P+. [lanee cooTBeTcTBYOWME 3HA4YEeHUSA N, 6binn BblYMCEHbI N0 hopmyrne
n Tabnuuam, onybnukoBaHHbIM B pabote B. ®. Okonosa u ap. (1980). PesynbTaThl M3noxeHbl B
Tabn. 13, nosponswolWen NpMBOAUTL BENUYMHbI Ng,, oOnpeneneHHble C UCMONb30BaHUEM
3HayYeHUn ZP; n 2P+, K AeNCTBUTESNbHBIM, 3a KOTOPbIE MPUHATHI BENUYNHBI, ONpeaeneHHbIe Nno
rpacpuky puc. 14 ¢ ncnonb3oBaHMEM 3HaYEHUN 2Py.

Mpu coctaBneHnn kapT NPOAOCIHKUTENBbHOCTU NaBuHoonacHoro nepuoga Ny, BHavane
OTbICKMBANUCb B KIMMMAaTUYEeCKUX aTnacax UM CcocTaBnanucb kaptbl Hgy U Ng,. 3atem atu
KapTbl COBMELLANUCb U Ha HUX C UCMOMb30BaHNEM AaHHbIX Tabn. 12 nposBoannuck Tpebyemble
N30NNHUN.



Tabnuuya 12
MpoaomKMTeNbHOCTb NaBUHooNacHoro nepuoaa Npo B AHAX

B 3aBMCUMMOCTW OT 3Ha4YeHUn Hep 1 Nen

Nen, YACTIO OHEN
Hep, CM

75 100 125 150 175 200 225 250
250 60 85 110 135 160 185 210 235
150 55 80 105 130 155 175 200 220
125 55 80 100 125 150 170 195 215
100 50 75 95 115 135 155 175 195
90 50 70 85 105 125 140 160 175
80 45 65 80 95 110 125 140 155
70 40 50 70 85 95 110 120 130
60 35 55 60 70 80 85 95 105
50 30 40 50 55 60 65 70 75
40 25 35 40 45 50 50 50 55

Tabnuua 13

CooTHoweHnsa BenuuuH N, OENCTBUTENbHLIX 1 ONpeaeneHHbIX
C UCNONb30BaHMEM AaHHbIX 2P3 n 2P+

[encTBuTenbHble 3Ha4YeHns

(onpegeneHHble ¢
MCNONb30BaHMEM OaHHbIX O ZPx), 50 60 80 100 120 150 200 250

4yncrno AHen

3HayeHnsa Ncn, onpeneneHHble ¢
MCMONb30BaHMEM [aHHbIX
2Ps 45 52 68 85 108 145 220 320
2P 50 58 73 90 110 150 235 322

O606Las M3noXeHHble Bbile CBEAEHMSI O TOYHOCTUM U OOCTOBEPHOCTU NMPUMEHEHHbLIX
MeTo40B 0630pHOro KaptorpadMpoBaHUS NTAaBUHHOW ONACHOCTW, MOXXHO OTMETUTbL crieqytoLlee.
CocTaBneHHble KapTbl M300paxalT Monst HEKOTOPbIX XapaKTepPUCTUK, OCPEAHEHHbIX B
NMPOCTPaHCTBE M BPEMEHU. XOTSl 3TU MNONS OKOHTYPEHbl Ha OCHOBE KOppEensauMm C nonisiMu
peanbHbIX KNUMaTMYeCcKUX nokasaTtenen, OHW BCe £BRASATCA abCTpakTHbIMW, MOCKOMbKY
OTpaXkaloT AUCKPETHblE SBMEHUST — KpaTKOBPEMEHHbIE CXOAbl flaBUH B MNPOCTPAHCTBEHHO
060cobneHHbIX ovarax. [loaTomy normyHee roBOpuUTb O OOCTOBEPHOCTU, @ HE O TOYHOCTU
cocTaBneHHbIX KapT. Wx poctoBepHOCTb onpegensgetcd: 1) TOYHOCTbIO U OOBHLEMOM
HabnMaeHNn 3a fnaBMHaMW Ha  KIIKOYEBbIX ydacTkax, T. €. (aKTU4YecKux [OaHHbIX,
NCMOMb30BaHHbIX ANs pa3paboTkm KOCBEHHbLIX METOAO0B KapTorpadupoBaHus; 2) CUNOW Tex
CTaTUCTUYECKNX CBA3EN Mexay rnokasaTensMum u ¢gakropamu NaBUHHOW akTUBHOCTU, KOTOpble
COCTaBNAT CyTb NPUMEHEHHbLIX KOCBEHHbIX METOO0B KapTorpadupoBaHust; 3) TOYHOCTbIO KapT
nonemn KNUMaTUYEeCKUX 1" reomopdonorndecknx  ¢akTopos  naBUMHOOOpa3oBaHMS,
MCMOSb30BaHHbIX KAk OCHOBa faBWHHbIX KapT. [padmyeckme norpewHoctTn paboT no




TpaHcopmaumMm UCXOAHbIX U OOPMIIEHUIO UTOrOBbLIX KapT MMEKT NpeHebpexumo Mmanoe
3HayeHne xoTd Obl NOTOMY, YTO M30OpaKeHHble Ha KapTax W3ONUHUU B AEACTBUTENBHOCTU
npeacTaensaT cobon AOBOMNBHO LUMPOKNE MOMOCHI.

[lna nocTpoeHns naBMHHBLIX KapT MCMNOMb30BaHbl BCE AOCTYMHbIE psAabl HabnogeHun
3a nasmHamn B CCCP u MHorve psagbl no 3apybexHbim Tepputopuam. Ctatmctudeckne cBAsm
Mexay nokasatensmMm faBUHHOW aKTUMBHOCTM U JSIABMHOWMHOMKALMOHHBIMU XapaKTepucTnkamm
KrMmaTa, COCTaBnslLWMe CyTb UCMNOSb30BaHHbLIX KOCBEHHbBIX METOLOB KapTorpadouMpoBaHu4,
[OCTaTOYHO CUMbHbI, YTO AOKa3aHO He TONbKO OLEHKamMu KO3dhULMEHTOB KOppensaunmn, HO 1
yCnewHbiM NX NPUMEHEHMEM B MpPaKTUKE cpedHe- U KpyrnHoMaclwTabHOW OUEHKM NaBUHHOM
OMacHOCTW 1 ornepaTUBHOrO NPOrHo3a naBuH. AHaANN3 TOYHOCTU UCXOAHbLIX KNUMaTUYECKUX KapT
BbIXOOUT 3a Npederibl KOMNEeTEHLUMM aBTOPOB NTAaBUHHbIX kapT. Mo BcemM panoHam nogbupanucb
HOBEeNLUME KapTbl KNMMaTMYeckux akTopoB, MO BO3MOXHOCTM 6nimM3kume no macwrtaby K
COCTaBNnsieMblM faBMHHLIM KapTaM. Bce aTm obcTtosTenbcTBa, a Takke CBeOeHust O
pesynbTaTax MNpPoOBEPKNM OOCTOBEPHOCTU SABUHHbLIX KapT, W3MOXEHHbIE BbIle, MNO3BOMSAOT
3aKMOYUTb, YTO COCTaBMEHHbIE aHanMTMYeckuM nytem o630pHble NaBMHHBLIE KapTbl B LENOM
BMOJSIHE [OOCTOBEPHO OTpa)kalT MNPOCTPAHCTBEHHOE pacnpedeneHne n Mnopsiaok BeNUYMH
N300paxeHHbIX NMa HUX NokasaTenen. [NorpewHoCTb KONMMYECTBEHHOW OLIEHKU MoKasaTernen B
KaOoM TOUKE Ha Kaxaon kapTe B oOWeM He npeBblllaeT MNOMOBWHLI AManasoHa Mexay
3Ha4YeHUs MK nokasaTteneun, NoANMCcaHHbIMKU Ha COCeqHUX U3ONUHUAX.

M3 aToro BbITEKAOT criedylolne BO3MOXHOCTU U OrpaHUYEHUs UCMOSb30BaHUS 3TUX
kapT. o HUM C JOCTaTOYHOW HaAEXHOCTbIO MOXHO CyAUTb O reorpadum nasmH — O rpaHuuax
TEPPUTOPUIA, A€ pPacnpPoOCTPaHEHbl CHEXHble faBWHbI, O MNPOCTPAHCTBEHHbLIX pPas3nNUUNAX
rnaBHbIX aKkTOpoB NaBMHOOOpa3oBaHUA W OpPYrnX MoKasaTenen IaBUHHOW OMacHOCTU
NPUMEHUTENBHO K O4aram JIOTKOBbIX JTaBUH. OTM MOKa3aTenu OCpefHEHbl MO BPEMEHU 3a
0ecAaTMneTusi, a B NPOCTPaHCTBE — MO ydacTkam NoLwaabio B COTHU KBadpaTHbIX KUITOMETPOB.

B wmenkomacwTabHbix paboTax pasHoro poda, B TOM 4ucne B pacyeTax
3KOHOMWUYECKNX OLEHOK MaBMHHOW OMAaCHOCTW, MOryT ObiTb MCMNOMb30BaHbl M abCoMOTHLIE
3Ha4YeHNs nokasaTerien NaBMHHOM ONAacHOCTU, N3o0bpaXkeHHbIe Na KapTax.

CBefeHus, M3MOoXeHHbIe Ha 3TUX KapTax, HeNnb3si OTHOCUTb K OTAENbHbIM flaBUHHbLIM
oyaram M 3uMam (MX XapakTepPUCTUKU MOryT OTNNYaTbCs OT POHOBBLIX B HECKOSBbKO pas, 4acTo
Ha nopsgok). CnegyeT MNOMHUTb, YTO Ha KapTax MOBTOPSIEMOCTW IaBUH Y4YTEHa INULb
OMacHOCTb, co3gaBaemMasi KpynHbIMK NaBUHaMN AN OHULL, OOSWH, N HE OTOOpaXxeHa OnacHOCTb
MENKNX NaBWH, OCTaHaBMMBAMLIMXCA Ha CKMOHax, a Takke OOpyLeHWh cHera C MNMOCKUX U
KOPOTKMX  CKMNOHOB. KOpPOTKME  CKITOHbl TEXHOrEHHOro  MPOUCXOXOEHUS MOryT OblTb
NaBUHOOMACHBLIMA M Ha PaBHUHAX, a €CTeCTBEHHble — BAOMb OOPbLIBOB PEYHbLIX U MOPCKUX
Teppac. He nsobpaxeHa Ha KapTax U onacHOCTb JTaBUHONOLOOHLIX BOAOCHEXHbIX MOTOKOB.

Kak BWOHO W©3 BbIWEUINOXKEHHOrO, MeToAdbl KapTorpadupoBaHUs  NaBUHHOM
aKTUBHOCTW, OCHOBaHHbIE Ha KOppensuusx obluX M NaBUHOWMHAMKALMOHHLIX MNoKasaTenemn
Knumarta, ygoOHbl U NpoayKTUBHbI. HoBenwnin 0630p BO3MOXHOCTEW WX OanbHENWero
pas3BUTUSA, YTOUYHEHUS, COMPSKEHUS C NpuemMamMu KapTorpadupoBaHWa naBuH B cCpegHeM W
KpynHoM wmacwTtabax gaH JI. A. KanaeBbiM (1990). CopepxaHue 0G30pPHbIX KapT, Kak
nokasbiBaeT J1. A. KaHaeB, xenaTtenbHO OOMOMHUTbL CBEAEHWAMM O AaTax Hayana M KoHua
naBMHOOMACHOro nepuoga, O CTEMEHU NOpaXkeHus NaBUHaMM TEPPUTOPUM TOp B LENOM U B
OCOBEHHOCTM [AHWL, AOONIMH, O MaKCUMarlbHbIX 3Ha4YeHusIX MOBTOpPSeMOCTU IaBuH. [lpu
pa3paboTke MeTOAOB onpefeneHns 3TMX W Ong YTOYHEeHWA NPUeMOB OLIEHKUM  OpYrux
nokasartenein noresHbIM oKasblBaeTcs annapaT Teopun uHdopmaumm. OH No3BoNgeT NonyyYnTb
OaHHble ¢ DOonblUen TOYHOCTbK Npu 00paboTke HEenonHbIX PSAAOB AUCKPETHbIX HabniaoeHWN,
yeM O0Obl4HO nNPUMEHSIEMblE MNPUEMbI CTaTUCTUYECKOro aHanusa, HagexHee OueHuBaTb
3KCTPEMYMbI 1 aCUMMETPUIO pacnpefeneHnsa nokasatenen naBuUHHOM akTUBHOCTU, onpeaensTb
COOTHOLLEHMSI UHPOPMATMBHOCTK KapT pasnuyHoro macwTtaba. J1. A. KaHaeBbiM npuBegeHsbl n



npumepbl pekoMeHOyeMbIX MeTOAOB, KOTOpble, HECOMHEHHO, OyayT ronesHbl Bcem
cneumanvicTam, NpoaoKaLWmUM KapTorpadMpoBaHne naBuH.

3. PACMPOCTPAHEHUE U PEXWUM JIABUH

B aToM pasgene paetca KONMMYECTBEHHas XapaKTepuUCTUKa pacnpoCTpaHeHus u
pexuma naBuH MO KOHTMHEHTaM, OCHOBAHHAasi Ha MPOYTEHUU COCTaBMEHHbIX KapT (puc. 15 n
ap., Tabn. 14, 15). OHa npepgBapsieTca 0030pPOM OCHOBHbIX MPUPOAHbLIX (PAKTOPOB WU
3aKOHOMEPHOCTEN reorpacum naBuH.

[nga reHeTUYecKoro O6BACHEHUS U3MNOXEHHbIX HWXKEe CBEAEHUM O pacnpoCTpaHeHun U
pexume nasuwH npexae Bcero TpebyeTca nogobpaTb COOTBETCTBYKOLWME ISTOM 3ajade
nokasatenn — dakTopbl naBMHOOOpa3oBaHuA. MX BO3MOXHbIN MNepeyeHb obCyxaaeTcs B
AaHHOM pasferne u getanuanpyeTtcs B nocrenyowmx.

Mockonbky naBnHoobpasoBaHMe ecTb pasferneHme, KBaHTOBaHME CHEXHOro nokposa Ha
obpywmBalomeca nopuuun, reorpadmss naBuH MoOXeT OblTb MOHATA 4Yepe3 reorpaduio
TemnepaTtypbl Bo3gyxa Ao +2-4°, cpegHemecsyHon fo +6°. lNpu Temnepatype -4° n Hwxe
CHEXHOro NoKpoBa u TBepAblx ocagkoB. CHer MOXeT BbiNagaTtb B YCIOBUSIX CpeaHEeN CyTOYHOWN
BblMNagatoT TONbKO TBEPAbIE OCAAKMW.

Puc. 15. NaBnHoonacHble panioHbl MMpa (3awwTpuxoBaHsbl). Lindppamu obo3HayeHbl knumaTuyeckue nosica u obnactu
(no ®dusnko-reorpadmyeckomy atnacy mmpa, 1964, ¢ yTouHeHnem Ans ropHeiX panoHoB): 1 — aKBaTopuanbHbIi NosC
C pasHoobpasHblM pacnpefenieHnemM MakcMMyma OCadkoB B TeyeHue roga; 2 — cybakBaTopuarnbHbli MOSIC C
MaKCHMyMOM OCaJKOB B NleTHNE, a Takke BECEHHNE U OCEeHHMEe MecsLbl; 3 — TPOMMYeckne nosica NPenMyLLeCTBEHHO
C NeTHMM MaKCMMyMOM oOcagkoB; 4 — cybTponuyeckse nosica, obnactu: 4.1— MOpPCKOro kKnumara 3anagHbiX



nobepexuii ¢ 3MMHUM MakCMMYMOM OCaJKOB, 4.2 — KOHTMHEHTAalbHOrO KnMmaTta ¢ BEeCeHHUM MakCUMYMOM OCa[KoB,
4.3 — MOpPCKOro KnumaTa BOCTOYHbIX MoGepexuit ¢ NeTHAM MakCMMymMoM ocapkoB, 4.4 — C paBHOMEPHbIM
pacnpegeneHvem ocagkoB B TeYeHue roga; 5 — ymepeHHble nosica, obnactu: 5.1 — MOPCKOro knumaTta 3anagHblX
nobepexui € 3MMHMM MaKCMMyMOM ocapkoB; 5.2 — obnactm knumarta, NepexogHoro OT MOPCKOro K
KOHTMHEHTanbHOMY, C METHAM MakCUMyMOM OCafKOB, 5.3 — KOHTUHEHTanbHOro Knumara C NeTHUM MakCUMymMOM
ocagkoB, 5.4 — MOpCKOro Knumarta BOCTOYHbIX MOGEpexuii C NEeTHUM MaKCMMyMOM 0CagkoB, 5.5 — HOXHbIX
nobepexuii ¢ paBHOMEpPHBLIM pacnpefeneHem ocagkoB B TeveHne roga; 6 — cybnonspHele nosica, obnactu: 6.1 —
MOPCKOro KnumaTta ¢ 3MMHUM (a) 1 neTHum (6) MakcMumymamm ocaakoB, 6.2 — KOHTUHEHTanbHOro KnuvaTta C NeTHUM
MaKCMMyMOM OCafKoB; 7 — NonsipHble nosica, obnactu: 7.1 — co CpaBHUTENbLHO BRaXHbIM KNMMATOM C 3UMHUM (a)
n netHum (6) makcumymamm 0cagkoB, 7.2 — CO CPaBHUTENbHO CyXUM KITUMAaTOM C NIETHUM MaKCMMYMOM OCafKoB

Tabnuua 14
Mnowaab NaBMHOONACHbLIX TePPUTOPUI MUpaA
PaiioH JNlaBuHoonacHasn ) % oT nnowaau % OT BCcel naBMHOOMAacHoOM
nnouanb, TbiC. KM paiioHa nnowaam cywm
3apybexHas EBpona (¢ octpoBamu) 743 15,5 8,0
3apybexHaa Asus (c ocTpoBamm) 2540 9,6 27,5
CeBepHasa Amepuka (C ocTpoBamMm) 1670 8,2 18,1
OxHaa Amepuka 533 29 5,8
Adpurka 28 0,1 0,3
AscTpanus, o. TacmaHusa, Hoeas 58 0,7 0,6
3enangusa, Hosas BuHes
AHTapKTMAa (C ocTpoBamu) 181 1,3 1,9
CCcCP 3500 15,6 37,8
Bcsa cywa 9253 6,2 100,0




HeKOTODbIe CHeronaBunHHbIE NOKa3aTesNnn B ropax

Tabnuua 15

Knumatnue | O6nactb Ab6conioTHa Ce30HHbI BepTuUKanbHbIA rpaavueHT Yucno Beptukan
CKWIA NOAC | knumaTa f BbICOTA e CHero- bHbIN
HUXHeNn Kone6aHt4 Makcum nagos, 10 rpagueHT
rpaHuubl 1 HUXKHEN MM/CYT 1 uucna
nosica rpaHuubl anbHbIe CHero3sa- Yucno npoAomK 6Gonee Ha | AHen c
naBuUHoOOGpa nosica CcHerosa- nacos AHen ¢ n- ypoBHe naBuHoon
30BaHuA B ycTonumuse nachbl, MM/100Mm ycTOW- TenbHoCT Knumartu- acHbIMU
HaubGonee oro MM YMBbIM W naBuHoO- yeckon cHeronap,
CHeXHoe CHeXHoro CHEeXHbIM onacHoro CHero- amu gHewn/
BpeMs, KM. nokpoBa nokposom | nepuoAaa, BOW 100 m
AHen/100 Axen/ nvHUKM 3a
™M 100 m ron
Monsip- MOPCKOro 0 [o 0.3 400-500 5-20 5-8 5-8 5-7 no 0.3
HbI KOHTUHEHT no 1.0 50-150 no5 nob5 nob 1-5
anbHOro
Cy6no- MOPCKOro 0 0.3-0.6 500-800 60-70 10-15 8-10 5-12 1.0-1.5
ASIPHbIN KOHTUHEHT
arnbHoro no 1.0 300-500 20-30 5-10 5-10 7-10 0.3-0.5
Ymepeh- MOPCKOro 0-0.2 0.6-1.5 2000-4000 200-300 15-25 20-30 30-60 1.5-2.0
HbIVA 3an. no-
bepexuii
KOHTUHEHT 1.0-1.7 500-2000 30-70 8-12 10-15 5-20 0.4-0.6
arnbHoro
MOPCKOro 0-0.2 1000 80-100 5-10 8-12 25-40 1.0-1.5
BOCT. MO-
bepexui
MOPCKOro
Cy6Tpo- 3an. no- 0.2-1.5 1.1-15 1500-2000 200-500 7-12 10-15 30-45 1.3-1.5
T
TanbHoro 1.8-3.3 1000-1500 | 54100 5-10 10-15 5-20 0.4-0.6

lMpumeyaHue: rpadbl 1 1 2 no puc.18; rpadbl 3 — 5 — no gaHHLIM M.U.T'eTkepa n T.3.MBaHoBCKoM rpadbl 6 1 8 — no
NpUBEAEHHBIM HUXE KapTaM NaBNHOOMNACHbLIX PafioHOB, B TOM Ynche rpada 7 — Ha OCHOBe 3KCTpanansauum.

Kakas wux pons HakannuMBaeTCs B CHEXHOM nokpose,

3aBUCUT [MaBHbIM 06pa3omM OT TemnepaTypbl U
NPOAOIMKUTENBHOCTU XONoAHOro nepuofda. B Tabn. 16 aTta 3aBMCMMOCTb MpeAcTaBneHa KOoNMYecTBEHHO (Mpuyem
TeMmrepaTtypa XOJI04HOro Neprofa — Yepes nokasatesnv WmpoThl).

Tao6nuua 16

OTHOLIEeHMe HOPM MaKkCUMarnbHbIX CHEro3anacoB U TBepAbIX 0CaAKOB NPU pa3HOW NPOAOIKUTENBHOCTU
xonogHoro nepuopa B ropax Espasum (no M. WU. letkepy, T. 3. UBaHOBCKOW)

LWupora, MpoaoomkUTenbLHOCTL XONOQHOrO Nepuoaa, AHN
rpagychbil
0 10 80 120 160 200 240 280
60—70 — — — — — 0,87 0,87 0,87
50—59 — — — — — 0,80 0,80 0,87
40—49 0,15 0,25 0,40 0,57 0,65 0,74 0,78 0,87
35—39 0,10 0,21 0,36 0,50 0,60 0,70 0,76 0,87




CHeXHbIN NoKpoB, CyLLEeCTBYOLLNIA
T=T-%+ + HenpepbiBHO He MeHee 30 cyT, HasbiBalOT

- ...* . YCTOMYMUBBIM. YCTONYMBBIA CHEXHbIA MOKPOB
- _ , obpasyeTca B palioHax CO cpedHen
T .-_ -4.:. ) TemnepaTtypon camoro XoSfiogHOro Mecsua
N - _ He Bblwwe -3°, HeycTonumBbIN — o +1—2°, a
e o _ Takke B panoHax C KpaunHe CKy,D,HbIMl:I
' s\~ ocagkamu, XOoTa U C BecCcbMa HU3KOM

Temnepatypon (Tubet wn gpyrve apwugHble

\e \ o ——— -
ile Ne\* \] ‘o ropHole Tepputopuun). B parnoHax (nosicax)
L3 o
o AN ". Lt HEeyCTONYNBOro CHEXHOro nokpoBsa
o @ ~ 2|8 CYMMapHOE 4MCNO [JOHEeN CO CHEXHbIM
bt o . &
. o yoosens 0" | * 2 MOKPOBOM U3MEHSETCA OT 10v/:|,o 50. Huxe B
- 5 ® - ropax pacnofiaraloTcss panoHbl  (mosica)
.0 20 0°, 18
CHEGNRANI, eM/CyTRH o penknx CHeronazos, OorpaHuyeHHble
M30TEPMOI CaMOro XofnogHoro mecsiua +8—
10°; yncno gHewn co cHerom 3agecb ot 0 oo 10
Puc. 16. BepTukanbHas NOSICHOCTb CHEXHOrO MOKPOBa U ( ue 16)
naesuHoobpasoBaHus B ropax. [osca: 1 — negsaHown puc. 3
NYCTbIHW; 2 — BEYHbIX CHEroB; 3 — YCTONYMBOrO CHeXxHbIn MOKPOB U NNaBUHbI — MOPOXAEHNEe
CHEXHOro nokposa (I'IpO,D,Oﬂ)KI/ITerIbHOCTb HenpepbIBHOIro XI/IOHOC(*)epr T. €. TOro cnos aTMOC(bepr

cywecTtBoBaHus N¢n He meHee 30 gHen, cpeaHsis B KOTOPOM Brara CylLecTByeT B BUaE

KpucTtasroB Jnbaa. ,D,pyFI/IM nopoxaneHum-
eMm XVIOHOC(*)epr ABNAKTCA NeJHUKU;

Temnepartypa camoro XonoAHoro mecsua Ty He Bbilwe -3, -
5°); 4 — HeycToM4MBOro cHexxHoro nokposa (Ngq 10—30
OHew, Ty He Bbiwe + 1, +2°); 5 — peakux cHeronagoB Ncp

meHee 10 gHen, Ty He Bbille +4, + 6°); 6 — KpuTnyeckas HeKOTOpre N3 HUX 06pa3yf0TCF| N3 NnaBuH-
CyMMa TBepAblX 0CaaKoB, NPMBOAALLMX K CXO4Y NaBUH; HbIX CHEeXHUKOB. B I'IOJ'IFIprIX UJleOTaX
rnaBHble CbaKTOpr J'IaBVIHOOGpaE!OBaHMﬂ: a—

Cy6J'IVIMaLl,VIOHHa$I nepekpucTannn3auuna cHera, 6 — XMOHOC(pepa KacaertcA HOBerHOCTM
MeTenu, B — cHeronagbl, r — CHeroTasiHne nnaHeTbl N APKO NnpodaBiiAaAeT cebsa B Bunae

"peHnaHackoro n AHTapKTUYECKOro EQHUKOB;

Onmxe K aKBaToOpy XMOHOcKepa oTAenseTcs OT MOBEPXHOCTU PaBHUH U OCTaBNAET CBOU
METKM — NnefHuKU Ha Bce Bornee BbICOKMX ropax. HmkHaSA rpaHuua xmoHocdepbl Hepeska u
UCNbITbIBAET KonebaHus — CyTouvHble, Ce30HHble N Gonee npogomkMTenbHble. ObGnacTb
BEYHbIX CHEroB B ropax orpaHu4eHa CHU3Y KNUMaTUYEeCKOW CHEroBOW MMHUEN, UNN «YPOBHEM
365» (uncno [OHel CyleCTBOBaHMSI CHEXHOro nmnokposa). K HM3y OT 3TOro ypoOBHS
NpubNN3NTENBHO Ha 2 KM MpPOCTUpaeTCs MOsIC, rAe CHEXHbIA MOKpoB obpasyeTcd nuilb B
XONnogHoe u (Mnu) BRaxHoe BpeMsi, OEepXUTCA BCE MeHee AOMrMiA CPOK U HaKoHeL, BOBCE
nepecTtaeT NoOSABAATBCS Ha rpaHuLe, KOTOPYK MOXHO HasBaTb «ypoBHeM O». lNodc mexay
ypoBHaAMU 365 M 0 -- NOAC BPEMEHHOINO CHEXHOro MOKpoBa W  MNepmoaudecKkoro
naBnHoOOpa3oBaHus; Gonee BbicOKas 4acTb XMOHOCEpPbl — MNOSAC  KPYrNOrogMyHoOro
naBnHOOOpasoBaHMs M pasmelleHns obnacten nuTaHusa negHukoB. [1oBTOPsSiEMOCTb NaBuWH
UCMbITLIBAET TE XE KIMMaTU4ecKkn oOYyCroBrieHHble KonebaHus, YTo U onedeHeHne; B 3TOM
CMbICI1e N3BECTHbIE NEAHUKOBLIE NEpUoabl, OTpaXkaroLmne OINTENbHbIE N3BMEHEHNS COCTOSIHUS
XNOHOCEepbl, ObINN CHEXHO-NEeAHUKOBBIMU U NAaBUHHO-NEAHNKOBLIMW. HO naBMHHbIE NPOLIECCHI
HEe CTOflb MeOnuTeNbHbl, KakK JIeAHWKOBbIE, JlaBUHHAs aKTUBHOCTb WCMbITbIBAET MU
KpaTKOCpPOYHble, Mexrodosble n 6onee kpaTkne konebaHusd, NpsaAMO oTpaxawlwue Tekylime
N3MEHEHUNS1 XMOHoCcepsb!.

Ons onucaHusi OCHOBHbIX NPOCTPaHCTBEHHO-BPEMEHHBIX, reorpacunyeckmx
3aKOHOMEPHOCTEN NaBUHHOW aKTMBHOCTU criedyeT MUCMNoNb30BaTb OTBevalollne 3ToN 3ajade
CHeronaeuHHbIe nokasaTenu. CyTb NX U3NoXeHa B pa3g. 2.4, XxapakTepHble nNpederibl 3Ha4eHni
B Ka)XOOW rOopHOM CTpaHe HasBaHbl B pasn. 3.4, a Takke B pasd. 4. 3amMeTymM, 4TO XOTS
KpUTU4eckass CymMMa TBepAblX OCafKoB, BO30yXAaloLMx CXO4 NaBuMH U3 CBEXEBbINABLUEro



CHera, B pasHbIX BbICOTHLIX Nosicax HeoauHakoBa n MeHsietca oT 20—30 go 5 mm/cyT (cm. puc.
16), B BEpXHEN YacTu nosica YCTONYMBOrO CHEXHOMO NOKpoBa oHa 6nuska k 10 mm/cyT. MNoaTtomy
npy CpaBHUTEMNBHOM OMUCaHWM JTaBUHOOMACHbLIX PaNOHOB Mbl MOSMb3YEMCA WMMEHHO 3TUM
nokasartenem (ecnm He NOSICHAETCA MHOoe) 1 nonaraeM ero 61n3kMM K Ynucny AHen ¢ naBvHamu,
K (ObOHOBOWN, pernoHanbHoOM nosBTopsieMocT nasuH. O cTeneHn 3aTon 6M30CTUM rOBOPUSIOCH B
pasa. 2.4.

BbisBUTb 0obLwime 4epTbl reorpacdmm NaBuvH C MOMOLLLIO OAHMX MULWb abCOMOTHBIX
3HaYeHNn CHeroraBUHHbLIX NokKasaTenen okasblBaeTcs TPyAHO. [lerno B TOM, YTO 9TU 3HaYeHUs
3aBUCAT HE TONbKO OT 3aKOHOMEpPHO (reorpadmyecku) M3MEHSIOWErocs Knumara, HO M OT
CnyyamnHoro (B HeKnNMMaTU4eCKOM CMbICME) pacnpeneneHms penseda, OT Toro, rae UMeHHO n
HaCKONMbKO BbLICOKO BOH3AlOTCA TFOPHble MaccuBbl B XMOHOCKEpy, NPeBOCXOAAT NX  OHU
«ypoBeHb 365» unu, HanpoTue, edBa BO3BblWalTCA Hag «ypoBHeM O». YTobGbl BbISBUTH B
YANCTOM BMAE BNUSHME KIMMaTUYECKOro daktopa, B [OMOMHeHMe K abConoTHbIM cnegyeT
npvBneYb OTHOCUTESbHbIE 3HAYEHUS CHErosflaBMHHbIX NoKa3aTernewn, cpeau KoTopbix Hanbonee
WHAOPMATMBHBI BEMNUYMHBLI UX BEPTUKAMNbHbIX FPaAMEHTOB, OTPaXaloLlMx MPOCTPaAHCTBEHHO-
BPEMEHHblE OCOBEHHOCTM  «CMOUCTOCTUY» XMOHOCEPbl M No3Bongawwmne nNpUGINKEHHO
onpefenntb abCoMTHbIE 3HayeHUs MnokasaTenen Ha «ypoBHe 365». JTO — rpaguneHThb
NPOAOMKNUTENBHOCTU NTaBMHOOMNACHOTO Nepuoda W Yucna OHeW CO CHeronagamMu CyTOYHOM
MHTEHCMBHOCTBIO 10 MM 1 Gonee. VX BenuuuMHbl 3aBUCAT OT BepTUKaNbHbIX FPaaVEHTOB
Temnepartypbl, MOYTU NOCTOAHHBLIX MO BbICOTE, U OCaAKOB, HEMOCTOSHHBLIX HO BbicOTE. [1oaTOMY
caMu BepTUKarbHble FPaaneHTbl NaBMHHbIX NOKasaTenen B NpuMHLMNE HENOCTOSIHHbI, Hanpumep
pasnuyarTcs B Nosicax co cpeaHen TeMmnepaTtypon Bo3ayxa Bbille U HUXKe -4°, YMEHbLUAKTCS B
BbICOTHbIX MOsICax C BECEHHUM U FIETHUM MakCUMyMaMu OCafKOB B CpaBHEHUM C Nogcamu, roe
OCafku BbiNagalT MNPevMyLLEeCTBEHHO 3UMOW, U T. O. OANS XapakTepucCTUKM pernoHanbHbIX
pasnuunin NaBMHHOM aKTUBHOCTU Mbl OyAemM MCnonb3oBaTh CPeaHUE MO BbICOTE rop BENUYMHDI
BEPTUKaNbHbIX rpagueHToB. bonblive WX BenuuuHbl OTBe4valT 6onbwnM  pasnuumMsam
NPOAOSPKUTENBHOCTN NAaBMHOOMACHOIO Ce30Ha M KONMYeCcTBa MaBuH MO BbICOTE, MEANEHHbIM
BEPTUKANbHbIM NEPEMELLEHNAM HKHEN rpaHuubl Nosica NaBMHOOOpPa3oBaHUA, OCOBEHHO Npu
NpuBNMXKEHUN K «ypoBHO 365» B paMioHax C BECEHHUM W JIETHUM MaKCUMyMaMu OCaKOB.
Manble BenUYMHbI rpagMeHTOB OTBEYaOT panoHaMm, rge Havyano M OKOHYaHWe 3UMbl NPUXOAST
Gonee ApPYXHO Ha BCEX BbICOTaX, MOBTOPSAEMOCTb flaBUH B Pa3HbIX BbICOTHbIX MOSICAX MeHee
pasnuyHa. NpakTuyeckoe 3HavyeHue 3HaHWA BenUYUHBI rpaguMeHToB BUAHO, HanpuMmep, B TOM,
YTO B panioHax C OOonblWMMK rpagueHTamMm Mpu MNPOYUX PaBHbIX YCMOBUSAX MepeBasnbHble
yyacTkn aBTodopor ocBoboXaakTCa OT faBUMHHOW OMACHOCTU CYLLECTBEHHO MO3Xe, Yem
HW3KOrOpHbIE Y4acCTKU.

Pornb kpynHbix geTtanen penbeda 3emnm B pacnpocTpaHeEHUU U U3BMEHYMBOCTU CHEXHOIO
MOKpoBa M NaBWH HensbexHo obpucyeTcs No mMepe CpaBHEHUSA pervoHanbHbIX 3HAYEHUN UX
nokasatenen, no3ToMy He noTpebyeT p[ononHuTenbHoro onucanus. OpgHako ¢ 6Gonee
NOAPOOHLIM PacCMOTPEHMEM pPasHbIX FOp B OAMHAKOBLIX KIIMMaTUYEeCKMX YCMOBUAX MOXHO
obHapyxuTb Bce 6ornblle HeTpuBMAsSbHbIX YepT BAUSHUS Tonorpaum Ha CHeronaBUHHbIE
nokasaTenu.

3.1. 3BAKOHOMEPHOCTUW PACINPEAOENEHUA OCAAKOB U CHEXXHOIO MOKPOBA

OHn onpeaenarTca BnarocogepxXaHmem n HanpaeieHnemMm noTokoB BO3AyXa B HMXKHEM Crioe
aTMOC(bepbll. XonoaHbIN BO34yX cCOOEepXUT Marno Bnarn, nodToMy He MOXeT MNpPUHeCTU

1 MNpwn cocTaBneHWn gaHHOro pasgena ucrnonb3oBaHbl paboTtbl V. bnioTreHa (1972); dusuyeckas reorpacdusi MMpPOBOro okeaHa
(1980); L. A. LLiBep (1984), dusuko-reorpadmdeckunn atnac mupa (1964); M. U. letkep n T. 3. NBaHoBCcKas («CHEXHBbIA MOKPOBY,
13 rOTOBSILLErocs K M3[aHWI0 2-ro ToMa «ATrac CHEXHO-1e40BbIX PECYpPCOB MUpa»).



MHOro ocagkoB. Hanpumep, npu cpegHen TemnepaTtype Bo3ayxa okomo - 40° MecsiyHble CyMMBb
ocagkoB He npesblwalT 20—25 mm. C noBbllweHnem Temnepatypbl Ha 1° npegenbHoe
BnarocogepxaHue Bosgyxa ysenuumsaetcd nodtn Ha 10%. Mpwu cpenoHen TemnepaTtype OKOMo
25° meca4dHble cyMMbl ocagkoB moryT npesbiwaTtb 1000 mm. [nga Toro 4tobbl BO3Ayx oTAan
CBOI Bfary B Buae ocafkoB, OH AOJDKEH OXNaguTbCa A0 TOW TemnepaTypbl, NPU KOTOPOWN ero
oTHocuTenbHas BnaxHocTb gocturaet 100%. Yalle Bcero oxnaxgeHue sBAseTcsa crieacTsMem
NOAHATUSA BO3QYLIHOW Maccbl B Goriee BbICOKME CriouM atMocdepbl, NpuM 3TOM BenuUYUHA
oxnaxpaeHus paBHa B cpegHem npubnusmtensHo 0,5° Ha 100 m nogbema. MNMogbem BoO3gyxa
MOXET UMEeTb TepMUYecKne M OUHAMUYECKUE MNPUYMHbBI; TEPMUYECKMN MOoabEM SBNAETCHA
pesynbTaToOM HarpeBaHus Bo3ayxa OT MOBEPXHOCTU 3eMsin, NpU KOTOPOM OH CTaHOBUTCS MeHee
NAOTHbIM, YEM BbILLEPACMNONOXKEHHbIE CMOW; AUHAMWYECKU NOABEM NPOUCXOOAUT Tam, rae
OBWXYLLMIACA BO34yX (BeTpbl) HaTankuMBaeTCs Ha CNoW LPYrnx BO3QYLUHbIX MacC wunu Ha
BO3BbILWEHHbIE Y4aCTKM 3EeMHOW MOBEPXHOCTU. [duHamunyecknin noabem BO3dyxa wurpaet
rMaBHYK pofb B 06pa3oBaHUM CHEXHOrO MOKPOBa M MaBMH NOYTM BO BCEX MaBMHOOMACHbIX
paroHax.

[MaBHbIM WCTOYHWKOM BRnarn, MNEPEeHOCUMOWN BO3AYLUHbIMUA  TEYEHUAMWU, CIRYXUT
nucrnapeHme C NoBEepXHOCTU OKeaHOB, BTOPOCTEMEHHbLIM — UCMAapeHMe C MOBEPXHOCTU CYLUMW.
HanpaBneHusa n ckopocTy BO3AYLUHbIX TEYEHUIN, KaK U3BECTHO, ONpPeaensoTcs Npuxoaom Tenna
K noBepxHoCcTM 3emnu, BpalieHveM 3eMnn U pacnosiokeHMEM MaTepuKoB U OKEaHOB; OHMU
NMOCTOSIHHO KOnebnioTcs, HO B CpedHeM 3a MHOrO NeT AatoT AOBOMbHO 3aKOHOMEPHYIO KapTUHY,
OTpaxaloLyoCa B pacnonOXeHUN pasnnyHbIX KNMMaTtudeckux nosico (cMm. puc. 15). B6numaun
3KBaTOpa 3eMHasi NOBEPXHOCTb HAarpeBaeTCs COMHEYHbIMM fydamu Gonblle, Yem B ApYrux
nosicax. HarpeBLUIMNCS OT 3eMHON NMOBEPXHOCTU U BMAXHbIN BO3OYX NOAHUMMAaETCH, OTAaeT npu
9TOM 4YacTb BRNarM W pacTtekaeTcsa K CeBepy M tory, MOCTENeHHO oxnaxpascb. Haubonee
rnybokoe oxnaxgeHue BO3gyXa NPOUCXOOUT B pamoHax MOJSIOCOB; OXNaKAalowwMncs n Tem
caMbIM YNNOTHSIOLWNNCA BO3AYX 30eCb ONyCcKaeTCcsa 1 pacTekaeTcs K akBaTtopy. Ecnm 66l 3emns
He Bpawianacb, ABe NeTny BO34YLIHbIX MOTOKOB CoeauMHMnM Bbl 3KBaTOpMarnbHYO N NOMASPHbIE
obnactu. BpaweHne 3emnu npvBoauT K TOMY, YTO MOTOKM BO34yxa, pacxogslierocsi oT
9KBaToOpa M OT MOSMOCOB, MOCTENEHHO OTKIMOHSAKTCA K 3anagy, noka He npuobpeTaloT BOBCE
LWMPOTHOE HanpaeneHue npnbnuantensHo Ha 30 n 60 rpagycoB WKMPoOTLl. Tem cambiM y 30-X
rpagycoB o0o3HavalTcsl Tponuyeckne nosica, y 60-x — ymepeHHble. B Tponudeckux nosicax
OXNaaMBLUMIACA BO34YyX OMyCKaeTCs U pacTekaeTCs B HMXHEM crioe aTMocdepbl K 3KBaTopy u
yMepeHHOMY nosicy. B ymepeHHbIX nodcax HarpeBLUMNCS OT NoBepxHOCTM 3eMnu (MONspHbIN)
BO34yX NOAHMMAETCH N OTTEKAET BHOBb K nostocam. 3a cyeT aTux AsmxkeHunn mexay 30-m n 50-
M rpagycamu LnMpoTbl obpasyeTcs elle ogHa NeTnsa BO34YLUHbLIX NOTOKOB, B KOTOPOW BO34yX Y
NOBEPXHOCTN 3eMNu ABMXETCA B HanpasBneHMn NOMCOoB 1 OTKNOHAETCH BpalleHNeM MnnaHeTbl
K BOCTOKY, @ B BEpPXHUX CMOsX BO3BpaLLaeTcs B CTOPOHY Tponuyeckux noscoB. Ce30HHble
konebaHua TemnepaTtypbl MOBEPXHOCTU 3eMnu NpuMBOAAT K TOMY, YTO rpaHuubl obnacren,
3aHMMaeMbIX dKBaTOpUanbHbIMU U APYITMMW BO34YLUHBIMW MacCaMm, HECKOSbKO KonebnoTes no
wupote. B  npegenax atux  konebaHwn  obpasylTcs  KnMMaTtudeckue  nosica
cybakBaTopuanbHble, cybTponmyeckne u cybnonsipHble, rae B pa3Hble CE30Hbl YepeaylTcs
BO34YLUHbIE MAcCCbl COCEAHMX NOSACOB. PUCYHOK rpaHuL, KMMMaTUYECKUX MOSICOB OKOHYaTENbHO
OeTann3npyeTcsi pacnonoXeHMeM MaTepUKOB W OKeaHOB M pasnuunem TemnepaTypbl UX
NMOBEPXHOCTU B pasHble Ce30HbI, 0CO6eHHO Gonblumm B EBpasnm n CesepHon Amepuke. 31nmon
MOBEPXHOCTb 3TUX MAaTEPUKOB CUMbHO OXNaXK4aeTCHd, BO34YyX Hah HUMW YNIOTHSETCS U
CTPEMUTCS TeYb B CTOPOHY ATMaHTU4EeCKOro M TUXOro okeaHoB, MO4OOGHO TOMY Kak BO34yX
MONSPHbIX pPaMoOHOB OTTEKaeT K YyMepeHHomy nosicy. JleTom ycTtaHaBnvBaeTcsi obpartHas
KapTuHa, BO3OyX C OKeaHOB YCTpeMnsdeTcss Ha MaTepukn. Bce 9TM  3aKOHOMEpPHOCTU
LUMPKYNsSuMM  atmocdepbl MPOSBNSAIOTCA B BUAE XapakTepHbIX BETPOB UM COOTBETCTBEHHO
XapaKTepHOro pacnpegerneHms NpuUHoOCMMbIX UMW OcagkoB. B akBaTopuanbHOM MOsice BETPbI



cnabbl U HeyCTOMYMBLI HO HanpaBEeHWIO, He MEepeHOCAT OrpoMHOro Komuyectsa Brnarn. B
TPONMYECcKnx, a B 3UMHNE Ce30Hbl B CyHaKBaTOpUarnbHbIX U B NIETHUE B CyOTPOMMUYECKNX NOsiCax
rOCMOACTBYIOT YCTOWYMBbLIE BOCTOYHbIE BETPbl — MaccaTtbl, BO34yX KOTOPbIX, XOTA W
YBIaXXHAETCHA Ha oKeaHaMu, COAEPXUT BCe Xe maro Brarn. B ymepeHHbix, a B neTHee Bpems
B CybnonspHelX U B 3MMHee B CyOTponunyeckux nosicax npeobnagaet 3anafHblii nepeHoc
BO3[yXa, KOTOpbIA MMeeT BeCbMa B0rbLUYI0 OTHOCUTENbHYIO BNAXHOCTb U CNocobeH NpUHOCUTL
MHOro ocajgkoB. 3anafHblii nepeHoc BecbMa ycTonumB B HOXHOM nonywapuuv, rae mansl
UCKaXEeHUs LMPKYNAUUW, BHOCUMMblE KOHTUHEHTaMuW, U MeHee YyctonumB B CeBepHOM
nonywapuun. Y BOCTOYHbIX GeperoB CeBepHon Amepukn M EBpasum 3anagHbii nepeHoc
3aMeHseTCs Ce30HHbIMM U MYCCOHHbIMW MOTOKaMu (NeToM — Ha MaTepuku, 3MMOM — Ha
OKeaHbl); CUMbHas MyCCOHHasi LMPKYNAauuS cylecTByeT U Ha rpaHuue EBpasun n NHguiickoro
okeaHa. JleTHMe MycCOHbI BeCbMa BnaxHbl, 3MMHUE — Cyxu. B apkTtnyeckom, a B 3MHee Bpems
n B cybapkTnyeckoM nosice cobCTBEHHasd UMPKynAumMs AOBOMbHO crnaba, BO3[4yxX XONoAdeH u
HeceT mano Brnarn. OCHOBHbIE OCafKun 34eCb CBA3aHbl C MPUXOA0M BO34yXa YMEPEHHbIX LLNPOT.
C BbINyknoro AHTapKTUYeCcKOro neAHWKOBOro MOKpoBa MOYTU  MOCTOSAHHO  CTekaeT
oxnaxgaroLWwuincs Hag HAM BO3AyX; CyXue CTOKOBble BETPbl 0COB60 CUMNbHbI 3UMOW.

[BmxeHne BO3OYLUHBLIX MacC 4YacTo NPUHUMaeT QOpMy BUXPENn — LMKIIOHOB U
aHTULUMKITOHOB. B LIMKNOHWYECKUX BUXPSIX MPOUCXOAUT NMOABEM BO3[yXa, NMOITOMY BbinagalroT
0Cajiku; B @HTULMKIIOHUNYECKMX— OMyCKaHWe BO3AdyXa, MpuBOAsLLEee K YCTaHOBIEHUIO CYXOW
noroabl. LIMKMOHbI poxpatoTcsa Haa okeaHaMu Ha pasgenax (PpoHTax) BO3AYLIHbIX Macc C
pasnuyHon TemnepaTypoun, BrAXHOCTbI, MMOTHOCTBIO. Takve pas3fenbl CyLWecTBYOT B
Tponukax; TPONUYeckne LIMKINOHbI 3apoXaatoTcs Yale B NepexoiHble CEe30HbI U BOBIEKalTCs B
naccaTHYl0 U MYCCOHHYI0 UMpKynsauuio. [pyrne dpoHTanbHble pasgernbl CyLecTBYIT Mexay
mMaccaMy BO34yXa YMEpeHHbIX M MOMAPHbIX LUMPOT; UMKIOreHe3 3[eCb O4YeHb aKTUBEH,
NpakTU4eCcKkn BeCb 3anagHbli NepeHoCc BO3ayxa npoucxoauT B opme BUXPeN, MO3TOMY noroga
oTnunyaetcs 6onbwMMKU kKonebaHMaMn HanpaBneHNn N CKOPOCTK BeTpa, 06r1avyHOCTH, OCaOKOB.
PacnpegeneHve TBepAblX OCafKOB M CHEXHOMO MOKPOBA B Pa3fUYHbLIX LUMPOTHLIX U BbICOTHBIX
(puc. 17) KNMMMaTMYECKMX NOACax UMeET crneayoLune YepThbl.
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Puc. 17. BblcOTHOe NonoxeHne rpaHuL, CHEXHOro NOKpoBa M Nnosica naBMHoo6pa3oBaHMs Ha 3eMHOM Lape. KnumaTuyeckas cCHeroBasi MMHWS
(«ypoBeHb 365»): 1 — Ha HaBETPEHHbIX CKIIOHAxX MPUMOPCKUX rop; 2 — Ha NOABETPEHHbIX CKMOHAaX BHYTPUKOHTUHEHTANbHbIX rop; 3 — HUXHAS
rpaHuLa nosica yCToM4YMBOrO CHEXHOrO NOKPOBA Ha HABETPEHHbIX CKITOHAX NMPUMOPCKYX rop B Hanbornee CHeXHble MeCsiLibl; HXKHUE rpaHuLbl nosica
naBuHOOBOpa3oBaHNs, 6nmskme K «ypoBHIO O»: 4 — Ha HaBETPEHHbIX, 5 — Ha NOABETPEHHbIX CKIOHaX NPUMOPCKMX rop, 6 — BO
BHYTPUKOHTUHEHTanbHbIX paiioHax; 7 — 0606LeHHas NIMHUA ropHbIX BeplunH. CocTaBneHo no matepuanam Atnaca CHeXHO-NefoBbIX PecypcoB
Mupa. MpaHuLbl KIIMMaTUYECKUX NOSICOB Noka3aHbl NPUBM3UTENbHO MO MX OCPeAHEHHOMY MOMOXEHUIO 3anaaHbIX 6eperoB KOHTUHEHTOB



B akBaTopuanbHOM nosice NPakTUYEeCKM HET CEe30HHbIX M3MEHEHUn TemnepaTyphl,
BETpbl cnabbl U HeycToMuMBbl. BbinageHne ocagkoB BbI3bIBAETCA TEPMUYECKMM MOOHATMEM
HarpeToro BraXxHoro Bosayxa. BeplumHbl 06pasytomxcs npy 3TOM MOLLHbIX KydeBbix 06nakoB
YyacTo gocTuraloT BbICOTbl 8—12, nHorga 15—20 km, T. €. Aaneko NoOAHUMAKTCS Hag YPOBHEM
onefdeHeHns (ypoBHEM HyNeBOW TeMnepaTypbl), pacnonararowmnmcs 34ecb Ha BbicoTe 1—5 kM.
Mpn 9TOM BO3HMKAIOT JNMBHEBbIE «KOHBEKTMBHbIE CHeronagbl», ybenswoowme BepLUUHbI
Kunumangxapo, CHexHbix rop HoBow 'BuHen n gpyrnx BynkaHoB. KnumaTtudeckas cHeroeas
nnHMA («ypoBeHb 365») pacnonaraetca Ha BbicoTax 4,5—5 KM, HO KPaTKOBPEMEHHbIN CHEXHbIN
NOKPOB MOXeT obpasoBbiBaTbCs B nosice Ha 1 —1,5 km Hwxke aton nuHun. CpeaHee 3a rog
4YUCNO NaBUHOOMACHbLIX CHeronagos B6nM3n «ypoBHs O» paBHO 1—3, BONM3KN «ypoBHA 365» —
o 30.

B cyb63kBatopuanbHOM nosice NeTHWMA Ce30H OTNN4YaeTcs OT 3MMHEro nuvb
yBNaXXHEeHWeM; B fneTHee BpeMs 34eCb roCNoACTBYIOT 3KBaTopuasribHble, B 3UMHUIA — Cyxue
Tponuyeckne Bo3ayLHble Maccbl. Ocagky BbI3bIBAOTCS HE TOMbKO TEPMUYECKMM MOAHATUEM
BO34yXa, Kak B 3KBaTOpuasrbHOM MOSACE, HO W TPOMUYECKUMU LMKIIOHAMU, MPUHOCALLNMMU
BonbLUOe KONMYECTBO BNarn K KOXXHOMY CKNOHY N'Mmanaes. B 06n1acTtsix MyCCOHHOM LUPKynsumMm
MaKCMMyM OCafKoB, B TOM YMCfie CHeronagoB B ropax, MpUXOAUTCS Ha NeTo, B APYrux xe
obnactax cybakBaTopuanbHOro Mosica YBENMYEHWE 4Yucra TPOMUYECKMX LMKIIOHOB B
nepexofHble CEe30Hbl MOXET MNPOSABMATLCA B OCEHHEM M BECEHHEM MaKCMMyMax OCafKOB.
Knumatunueckasi cHeroBas nMHMSA pacrnonaraeTcs Ha Tex Xe BbICoTaxX, YTO Ha 3KBaTope, HO
HWXHAS rpaHMLa KOPOTKOXMUBYLLIEIO CHEXHOro MokpoBa («ypoBeHb 0») Mpu LIMKITOHUYECKUX
cHeronagax oOnyckaeTcs OO BbICOTbl OKOMO 2 KM. B 3uMHMe Mecsubl CyxoCTb BO3ayxa,
NMPUHOCUMOrO naccatamu, MOAHMMAET HMXKHIOK rpaHULy nosdca CHeronagoB M HECKOSbKO
COKpallaeT cpeaHee 3a rof YMco flaBMHOOMNACHbBIX CHEronagoB Ha «ypoBHe 365» B cpaBHEHUN
C XapakTepHbIM AN 3KBATOpMarbHOro nosca.

B Tponuuyeckux nosicax KpyrnorogMyHo npeobnagalT BOCTOYHbIE NaccaThbl.
Mepemellaembli UMM BO3AYX YBNAXXHAETCS Ha4 OKeaHamu, HO OCTaeTCs OTHOCUTENbHO CyXMM
3a CcYeT OQHOBPEMEHHOrO pasorpeBaHus. B aTnx nosicax coOXpaHATCa yCrnoBus AN pasBuTus
3HaYMTENbHON TEPMUYECKOM KOHBEKLMMW; OAHAKO MO YCMOBMSM cTpaTudukaumm atmocdepsl
BEpPTUKanbHOe pa3BUTNe KyyeBblX 06akoB OrpaHNYEeHOo M He JOCTUraeT ypoBHS orefeHeHus. B
Lenom >xe Tpornuyeckne nosica — Haubornee 3acywnueble Ha 3emne. Ocagku, NpPUHOCUMbIE
naccatamu, BbiNagaldT B OCHOBHOM Ha BOCTOYHbIX Geperax KOHTUHEHTOB W Ha BbICOTE HWXe
1500 M. 3UMHMI Ce30H B Tponukax Ha 4—5° xonogHee neTHero. AT0 06CTOATENLCTBO NPU
paBHOMEPHOCTU BbiNageHUs 0CadKoB MPUBOAMUT K MOSBMEHUIO 34eCb 3aKOHOMEPHbIX, XOTH U
Hebonbwux (B cpegHem Ha 200—300 M MO BbICOTE), CE30HHbLIX KONebGaHUM HWXKHEN rpaHuLbl
nosica C YCTONYMBbLIM CHEXHbIM NMOKPOBOM U K OnycKaHuio «ypoBHsA O» B cpeaHemM Ha 300—400
M HWXe, YeM B 3aKBaTtopwanbHoM nosice. lNMpu atom obwas 3acywnuBocTb obycrnosnvBaeT
Hanbonee BbICOKOE MOAHATUE «ypOBHA 365», 0COB0 — Ha NoABETPEHHbIX CKMOHAaxX. CHeXHbIN
MOKPOB CyLLEeCTBYeT NULLb Ha OTAeNbHbIX BepwnHax CesepHor u FKOxHoN AmMepuku n Apuku.
[axe toxHOaMepukaHckme AHObI, HECMOTPSI Ha CBOK hOPMY BbICOKOrO ropHoro 6apbepa, He
HeCyT TshKenbIX CHEroB. 34ech 1 B ropax TponmMyeckoro nosica tora Apukm ocagkm BeinagaroT B
OCHOBHOM B JfI€THMIA CEe30H M3-3a HEKOTOPOro YCUNEHUS aTMOCHEPHON UMPKYNAUMM W
MOBLILIEHNSA BMAXHOCTM naccaToB B 3TO Bpems. Ha BepwumHax tora CeBepHon Amepuku
BbliNageHne ocagkoB Oonee paBHOMEpHO. YMCno naBMHOOMNACHBIX CHeEronagoB 3a rof Ha
«ypOBHe 365» B TPOMMYECKNX MOSICax COCTaBMSsIET B CPeAHEM, BEPOATHO, okorno 20.

Cy6Tponuyeckue U ymepeHHble nosica OTMNYAlTCA OT MPOYUX TEM, YTO 3MMbI
30eCb OOHOBPEMEHHO XOMoAHble W BriaXHble. OTW nosica — LApPCTBO 3UMHUX CHEronagos,



CYLLECTBEHHO OMyCKaLNX BCE XapaKTepHble YPOBHWM CHEXHOCTM. YMCNO naBMHOONACHbIX
CHeronagoB Ha «ypoBHe 365» gocTuraeT 30eCb PeKopaHbIX 3HadYeHuin (M. Tabn. 15).

XoT9 rocnoacTeyllWMiA B 3TUX MOscax 3UMOWM BO3AYyX YMEPEHHbIX LMpoT
3HauMTenbHO Gornee NpoxnageH B CPaBHEHWUM C TPOMMKO- SKBATOpMaribHbIM U ero npegensHoe
BnarocogepaHne COOTBETCTBEHHO MOHMKEHO, OCOBEHHOCTU LMPKYNAUUK atmocdepbl BMeCTe
CO CHMXEHWEM YpPOBHs 0bnegeHeHust obnakoB (MAOyWMM MpubNmM3anTenbHO No nvHMKM 1 Ha
puc. 17) obecneunBaoT obunune TBEpAbIX 0cagkoB. HECMOTPS Ha TO YTO U 34eCb, OCOBEHHO B
cybTponukax, BO3MOXHbI TEPMUYECKOE MOAHATME BO34yXa W BbiMaAeHWEe OCaAKOB MECTHOro
npoucxoxaeHns (BHYTPMMAacCOBbIX), JibBMHAA [O0NS OCagKOB NPUXOOUTCA YXe Ha cnyvau
OVWHaAMMYECKOro NOgHATUSA BO34YLUHbLIX MAacC, NepeMeLlaemMblX LUMKIOHaMN C OKEaHOB Ha CyLuy.
OuHamnyeckoe nogHATME MOXeT OblTb BbI3BAHO HAaTEeKaHMEM ABWXYLLEeNCs  Macchbl
OTHOCUTENbBbHO TENSIOro Bo3dyxa Ha Mmaccy 6onee xonogHoOro Bosayxa (Tennbii poHT). B atunx
crnyyasax MoOAHATME NPOMCXOAWUT CPaBHUTENbHO MEANIeHHO, Ha [A0BOSMbHO  6onbLUMX
TeppuTopusx, COMpoBOXOAeTCA paBHOMEPHbIMU ANUTENbHbIMU Oocagkamu. B cnyyasix, korga
OTHOCUTENBLHO XOMNOAHble BO3AYyLIHbIE Macchl MPW CBOEM OBWXKEHUW noaTekawT nog 6onee
Tennble (XONOAHbIN OPOHT), ocagku BbinagaT 6onee ObICTPO, 4YACTO WMMEKT NUBHEBbIV
XapakTep, a UX KONMYECTBO CUIMbHO pasnuyaeTcs OT MecTa K MecTy. 3a cyeT OpOHTanbHbIX
ocagkoB 06pa3yeTcs CHEXHbI NOKPOB PaBHUH YMEPEHHbIX, CyONONapHbIX U NOMASPHbIX NMOSICOB.

[Opbl CO34aldT MOCTOSHHOE MPEnATCTBME UMKIOHaM, BbI3biBAOT [AMHaMUYeCcKoe
NOAHATUE ABWXKYLLMXCS BO3AYLUHbIX MAcC U BbiNadeHne «ANHaMUYECKnX» 0caakoB. [1oCKonNbKy
nepemMelleHne BO3gyxa UMKIIOHaMM NPOMCXOAMT B LENOM C 3anaga Ha BOCTOK, Hanbonee
yBMaXXHEHHbIMW OKa3bIBAKOTCS 3anagHble 4YacTu MaTtepukoB. 1o mepe cBoero ABWMXKEHUs Hag
cyllen BO3aYyLWHbIE Macchl TEPAIOT BRary nNpy pasHoro poga AMHaMUYecKux NoaHATusX, bonee
yAaneHHble OT OKeaHOB YacCTW CyLUW MOSyYaloT BCE MeHblue 0CaaKoB. OTOT adpdekT 0cobeHHO
3ameTeH B CeBepHoni Amepuke n Epasun. BoctouHble nobepexbs CeBepHOW AMEPUKN ©
EBpasun nony4yaloT COBCEM Marno OCaAKOB C 3anagHbiMW LIMKIOHAMW; OHU YBIIAXHAOTCHA
JOCTUralLWwmMMmn 3TUX WNPOT TPOMUYECKMMW LUKITIOHAMK, a NIeTOM — MYCCOHaMu. 3anagHbin
NepeHoc B YMEpeHHbIX LwWupoTax oboCTpsieTca B 3MMHEE Bpemsi, C POCTOM pasnuyns
TemnepaTypbl OKEaHOB M MaTepUKOB, HO ABMXEHUE LUKIOHOB Yepe3 MaTepukn 3aTpyaHseTcs
Temun Bapbepamu XONOAHOro NAOTHOMO BO3ayxa, KOTopble 34eCb 06pa3yoTCsa 3UMOK; NETOM Xe
OBWXEHMe LMKINOHOB Hah maTtepukamu MeHee 3aTpygHeHo. CrneactBMeM 3TuX O0BCTOATENBLCTB
ABNSAETCH TOT pakT, YTO MaKCMMyM OCaZKOB Ha 3anagHblx nobepexbsax CeBepHon AMepUKU U
EBpasunn B ymepeHHOM Mosice NpUXoauTCH Ha 3MMY, a B HanpaBreHnn Ha BOCTOK CMeLLaeTecs Ha
BeceHHee (B CeBepHon AMEPUKE), a 3aTEM U Ha NneTHee BpeMsi. JIETHUIA MakCMMyM OCa[KOB Ha
BOCTOYHbIX Kpasdx mMaTepukoB obycnosneH myccoHamu. B cybTtponmyeckom nosice, rae netom
npeobnagalnT Tponuyeckne BO3QYLUHbIE MAacCChl, MPOSBASATCA pe3kne 3UMHUA MaKCUMyM
0OCafKOB Ha 3anajHblX Kpadx MaTepuUKoOB U BECEHHUI B cpefHen Yactu EBpasun.

KonunuectBo TBEpAbIX 0CaAKoB B CyOTpONUKax mMarno B CPpaBHEHMM C Npunerawnumm
4YacTAMN YMEPEHHbIX MOSCOB, TaK Kak Yepe3 CybTpOonMKn NpoxoauT MeHbLUEE YMCO LIMKITOHOB.
OpaHako 4ncrno NnaBMHOOMACHbBIX CHEronagoB 3a rof Ha «ypoBHe 365» 3Ha4MTENbHO Bhbille, YeM
B obnacTtax 6nvxe k akBatopy, n gocturaet 40 — 45. Obnactn makcMmyma TBepAbIX OCaaKOB B
YMEPEHHbIX MNOSICaxX MPUYPOYEHbl K yyacTkaM OMTMMAanbHOrO COYeTaHWUsl Yucna LUUKITOHOB,
BMarocoAepXaHus nepemMellaemMblXx WMMU MacC BO3gyxa W Tonorpagouyeckux YCrioBuN,
BMAMSIOLIMX HA YCNOBUS AMHAMUYECKOro NOAHATUSA BO3ayxa. Becbma MHOrocHeXHbl 3anagHble
nobepexbsa CesepHon Amepukn, CkaHguHasuu, [lataroHun, a Takke HAnoHus, CaxanuH,
KamuaTka, HoBaa 3enangus. Yucno naBMHOOMNACHLIX CHeronagoB Ha «ypoBHe 365» 3gech
[ocTuraeT pekopaHon BenmunHel — 50—60 n 6onee.

B cybnonsipHble U nNOMNSAAPHble MNoOsica 0CadkM MPUHOCATCA UCKMIOYUTENBHO
unknoHamu. CHmxeHue TemnepaTypbl BO3dyxa B 9TMX Nofcax MPUMBOAWUT K CyLLECTBEHHOMY
YONVHEHWIO Mepuoda BbiNageHust TBepAblX OCagKOB — [0 KPYrnoro roga B AHTapkTuge u



peHnangun. Ho TeM cambiM yMeHbLIATCA WM BRarocodep)XaHne BO3dyXa, U KONMMYECTBO
TBepAbIX OocagkoB. B ropax AHTapkTuabl, a Takke, BO3MOXHO, Ha ceBepe [peHnaHauu
cywlecTtByloT o00nactn, rge o0cagkoB CTaAHOBUTCA CRAMWIKOM Mano Ansg  perynspHoro
naBMHOOOpa30BaHMs; OHU-TO M Ha3BaHbl NeAsSHbIMU MYCTbIHAMM (CM. puc. 16).

Tenepb paccMmoTpum noapobHee reorpaduio CHEXHOMO NMOKpoBa CyOTPONMMYECKOro M
bonee xonodHbIx nosicoB; 6Gonblue BCEro AdaHHbIX Ons 3TOoro npeacrtaenaiT EBpasvs wn
CesepHasi Amepuka'. Byaem uMeTb B BMAy, YTO OLEHKM KOMWYECTBA CHera B NokasaTensix
BbICOTbI CHEXXHOIO NMOKPOBa M 3anaca BoAbl B HEM (CHero3anaca) Mor