
VIIK 551 .4.042 (-924.52) 
r. c. A H A H b E B 

npouEccbl COBPEMEHHOH ,z1EHy11Aul4n 
B BOCTOLlHblX KAPHATAX 

ILeHy,aauI4oH»Hb1m MO}K€T 6b1Tb n10601'?1 H3 H3BeCTHbIX reomopqaonornqe- 
cxux npoueccos, np11B011s1LuH1'51 K y11aJ1eH1/no C onpe11e.neHHo1'71 Teppuropl/In 
Hexoroporo o6'bema Marepuana. '-lame Bcero Mbl o6Hapy>KnBaeM cJle,ub1 
11ecTpyKu14oHHb1x HPOLLGCCOB, T. e. Tex, KOTOPbI€ 1IP14B011HT K YILHJIGHHIO 
o6nomoqHoro marepuana pa3H015'1 CTGIIQHH cBs13HocT14. B ropnblx cTpaHax 
o6bIqHo1>'1 HBJIHQTCH 1LecTpyKuH51 BO1LHbIMI»1 noToKaMH (apo3nn), pa3Ho- 
O6P&3I-IbIMH CKJIOI-IOBbIMI*1 npoueccamu (cK.noHoBaa J1eHy11a1114t1), 90.n08b1m14 
npoueccamu (llecbnnuun) H T. n. Bce BHALI ;1ecTpyKuuu BJIPIHIOT Ha coxpaH- 
HOCTb Ce_l]bCK0X03gH"CTBeHHb[X yroAH1'51, IIJIOILIHIIOK, 33HHTbIX IIPOMbII.I.IJI€H- 
I-IbIMH C00PY}KeHH;1MH H }KHJIbIMI/I AomaMu, H Bc.neJ1cTB14e STOP() Tpe6ytoT 
TI.Il3T€JIbHOIIO I43yqeH14H. . 

B ocHoBy Hacronmefl CT3TbI/I nonox<eHb1 P€3YJIbT3TbI mnoronenznx reo- 
Mop<1)oJ1orHqecKy1x I4ccJ1e11oBaH141>'1 aBTopa B oceBoP'1 one BocToqHb1x KapnaT,. 
P€3YJIbT3TbI cTaunoHapHblx Ha6n1o11eHm>'1 sa reomopcbonornqecxumu upo- 
ueccalvm Ha 3aKapnaTcKo1'71 yqe6Ho-HayqHo1?'1 cTaHum/1 Kaq)e11pbI reoMopq)o- 
JIOFHH reorpaqnuqecxoro cbaKy.nbTeTa MAY. 

\ 

yc.11oBn5l 11EHY11AUNM 

BocToqHb1e Kapnarbl (600-2100 a6c. Jo) CJIO}K€HbI JISFKO paspymaxo- 
Luumucn IIOPOILHMH <1JJ11»1LueBb1x KomnneKcoB IIOSIII-I€IIO meta H naneoreuar 
necqaHHKaMn, FPZBGJIPITHMH, cnauuamu, aneBponuTamu, aprHnnHTaMH,. 
MSPFEHHMH, Pa}K€ H3BeCTHHKaMH. 

Knumar c1;1opm14pyeTcH H011 BJII/IHHHCM aTJ1aHT14qecK14x H QTq3CTH 6ope- 
3J`IbHbIX Bo3gymnblx mace. l`o11oBble KoJ1e6aH14s1 TeMnepaTypb1 Boanyxa 
,z1ocT14raroT 40-50o, a cyToqHble 25-30o. 1`o1LoBas1 c y m a  oca11KoB Ha 
Bepmnnax xpe6ToB 6.n1»13Ka K 1900 MM, Toma Kax B 11o.m4Hax H My}KIIOPHbIX 
K0T_)]0BH]-laX oHa He npeBbILuaeT 1000-1100 MM. BbIna,rLeHI4e oca11KoB B 
TeqeHHe rona HepaBHomepHoe. B oT1LeJ1bHb1e Mecsmbl Morna BBIIIHIIHQT 
6oJ1ee I`IOJIOBHHbI ro;10B01?'1 CYMMbI OC3l1KOB B BHIIG CPIJIbHbIX .1INBHe1'¢I HHTEH- 
CHBI-IOCTbIO 110 2-3 MMlMUN H 80-130 mmlcyr/cu (B1»1LuHeBcKI41?'1 H up., 
1971). Ynuxanbnbrii cJ1yqa171 onucau B. H. ,L[bHKOBbIM (1973) Ann C. Bepxo- 
Bnua, r1IeB 1955 l`. cyToqHas1 cymMa oca1LKoB cocTaBHna 340 MM. 

Oc06y10 poJlb 14rpaloT CYTO'-IHbI€ KoJ1e6aI~u4s1 TemnepaTypbI rpyHTa. 
Ha OTKPbITbIX conueqnblx CKJIOI-13X name B HHBape-q)eBpane OHH ,aocTuraloT 
21-27o. Becca qacrbl B Teqeuue HoH6pH-MapTa nepexollbr qepes 0o. 
Bce WTO 06yC_H0B_y]},{BaeT PIHT€HCHBHO€ qnusnqecxoe BbIB€TPPIB3HH€ I`IOPOlI. 
B Tonne pblxnblx o'rJ1o>KeH141li1 npo14cxo11HT XHMHq€CKO€ npeo6paaoBaHue 
MHI-I€P3JIOB C HOHBJIGHI/I€M rugpooxncnos }K€JI€33, I`I*I1lPOCJIIOl1, MOHTMOPI/IJI- 
HOHHT3,K3OHHHHT3. 

1`141LpoTepm14qecKue 14 oporpacbuqecxne ycJIoBns1 o6ycJIoBI4J1n oco6eH- 
Hocrn pacnpe,ae.neH14s1 B KapnaTax pacTnTe.nb1~1oro noKpoBa: 150-450 M -  
,uy6oBo-rpa6oBo-6yKoBble ceca, 450-900 M - 6yKoBbIe ceca, 900-1500 M -- 
IIHXTOBO-€J1OBbI€, eJ1oBbIe H 6yKoBo-eJ1oBb1e ceca, 1500-1800 m-cy6- 
a.nbnu1'>'1cKni71 HOHC, Bxnloqaromnil KYCTaPHHKH H KPPIBOJI€Cb€ MO}K}K€B€JIb- 

HI4Ka, ropHoI>'1 CT.1IaH1f1KOBOI?'1 cocHbl, 3eJ1eH o1l51 onbxu, cy6aJ1bn1»11>'rcK1»1e Jlyra, 
Bblme 1800 m-a.nbn141>'1cKm'51 none, npe,z1cTaB.neHHb11'71 BepecKoBblmu, MOXOBO-° 
.N14MaI'51H14KOBb1MH accouuauuslmn c y'-1acT14em HPI3KOPOCJIbIX 3naxos. B rop- 
Hoifl qacTu BocToqHb1x KapnaT pa3BuTb1 I`IP€HMYI.U,€CTB€HHO HHXTOBO-€JIOBbI€, 
e.noBb1e, 6yKoBo-e.noBble .ceca H pacT14Te.nbHocTb cy6a.ubnu1?1cKoro TIOHC3. 

r_]'[aBHbIMH areHTamu mexaH14qecKoi'1 Llecrpyxunu (B IIOPHLLKQ YM€HbI.LI€- 
.Hun 3HaqHmocTu) 3.zLecb HBJIHIOTCH: 1) BOI1HbI€ PYCJIOBhI€ HOTOKH H CGJIH, 
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2) CKJIOHOBbI€ npoueccbl-o6BaJ1bI, ononsnn, 11eq)J1IoKuus1, 11eJ110B14aJ1bHb117'I 
CMbIB H L1P»9 3) J1aB14Hb1, 4) 6HoreHHbIe npoueccbl, 5) BeTpoBas1 J1et1Te.nb- 
HocTb-necpnnunn, BeTpoBasI KopqeBKa .rleca, 6) K3fI€JIbHO-lI,O}K11€B3H 
.1LecTpyK1u4s1. §IBJIeHNS1 x14muqecKo1'>'1 1LecTpyKuHu B BocToqHh1x KapnaTax 
I43Y1IeHbI CJI86O H B CBHSH .c STHM B cTaTbe He P3CCM3TPI/IBZIOTCH. 

LU14poKomy PaCIIPOCTP3H€HHIO 1LeHy11auI4oHHb1x npoueccoa cnoco6cTByroT 
YCJIOBHH I`IOllIIOTOBKI*I O6JIOMO'-IHOIIO M3T€PH3JI3 K TpaH3nTy. FNaBHbIM cpemi 
HHX HBJI?I€TCH BbIB€TPHB3HH€ ropnblx nopoll. Oc1~1oBHb1e areHTb1 cbusnqe- 
CKOI`O Bb1BeTpuBaH14H-cyToqHb1e KOJI€63HPIH TemnepaTypb1 H Bblcoxasl 
CT€H€I-Ib BJI3}KHOCTI/I rpyHTa. Oco6eHHo B3}KH3 '-I3CTOT3 nepexolloB TeMnepa- 
Typbl qepes 0o, To Ha6J11o11aeTcH B cy6am>nnu"cKom I`IOHC€ Bo Bce BpemeHa 
FOILS. B JI€TH€€ BpeM51 Kone6aHHH TemnepaTypbI Ha HOBQPXHOCTPI rpyHTa 
1LocT14ra1oT 30-40 , 3Hm01'31 -25-27o, '-ITO cnoco6cTByeT 6blcTpomy pas- 
pymenuro O6JIOMKOB nopo,z1. KoHTpacTbI B TeMnepaTypHom pe>K14me o6yc- 
JIOBJIHBHIOT PH3BI/ITHG 11ecKBamauI4H Ha BbIcTynax KopeHHb1x HOPOlI. TOJI- 
muua IL€CKB3M3L[HOHHbIX Kopoqex KoJ1e6.neTcH or 1 no 6 cm. B6J1U3H 
CHo}KHHKOB BecHo1'& H86JIIOIl3IOTCH He3HaquTeJ1bHb1e KOJI€63HH5l Telvmepa- 
TypbI rpyHTa (AHaHbeB, 19776). CpaBH14Te.nbHo Bblcoxne TeMr1epaTypb1 
314moI'51 H MOLLLHLIFI cHeroBo1'71 noKpoB o6yc.uoBJmBa1oT T3JIO€ COCTOHI-IHG rpyHTa 
B Teqenue noqTu Bcero I`OlI3, qT0 nPHBO;LI4T K I4HTeHCHBHOMY BO,[LOO6M€HY B 
rpyHTax. 

Cnenbl npeo6pa3oBaHHs1 IIOPOD, npoueccamu xHMH11ecKoro Bb1BeTPHBaHI451 
O6H3PY}KPIB3IOTCH B B€PXHI*IX l`OPH3OHT3X 6OJIbI.I1HHCTB3 rpyHToB, me qacTb 

MHI-I€P8JIOB r14npooKI4c.noB }K€JI€33 O6OXPHB3€TCH 110 cTa,rLm4 numoHuTa H 
mourn 20% Bcex 3epeH mI4Hepa.noB noKpblTo ToHqai1Lu14m14 fI.]"IeHKaMH 
Iuxeqnqnepu3ma. B Bepxuux rop H3oHTax '-I€XJI3 o6nomoq Horo marepuana 
OTM€q3€TCH HaKonneHue ru11pocJIlo11, moHTmopnnnoHuTa, BepmI4Kyn14Ta H 
KHOJIHHPITH. Co;Lep>KaH14e noc.ne;1Hero cpeLu4 l`JIHHI*ICTbIX mI4Hepa.r1oB LLOCTH- 
raeT 26--27%. Kap6oHaTHocTb necqaHHKoB H aJIeBPOJ1I4TOB npu HHTeHCHB- 
HOM Bo1Loo6MeHe B rpyHTax CIIOCO6CTBY€T Bb1LueJ1aqI4BaHu1o KOPeHI-IbIX 
nopoll. BbIBeTpe.l1b1Hu H H3MeHeHHb11l51 xHMHqecKumu npoueccamu CJIOlI M0111- 
HOCTbIO 110 8-12 MM Ha6J1ro11aeTcH PI Ha CK3JIbHbIX BblcTynax KopeHHb1x 
nope. . 

Mou1HocTb 3JIIOBH 3JIbHbIX oTJ1ox<eHu1'?1 Ha B€PUlPIHHblX HOBEPXHOCTHX 
Ho.,'1oHv1HcKoro xpe6Ta Kone6.ueTcs1 OT 0,4 no 1,4 m, HECKOJIBKO ymeubmaacb 
Ha CKJIOHHX. H3KOIIIJI€HH€ I`JIIHHHCTbIX q3CTHI.l B SJIIOBI/IPI nponcxo1114T n u m b  
npu I-1eKoTopom ocJla6.11eHnu necrpyxuuu, Ho pacnafm o6.uomKoB no qnpaxuun 
0,5-0,2 .MM ruler 11oBo.nbHo 6blcTpo 14 B yc.noBHslx HHTGHCHBHOFO cuoca. 

Plan noJ1yqeHH51 KonuqecTBeHHb1x ,naHI-IbIx 170 I/IHTQHCI/IBHOCTI/I BbIB€TPPI- 
BaH14s1 ropublx nopoll B HHBape 1975 l`. Ha oTKpb1Tom Bo311yxe 6b1Jm 
ycTaHoB.neHbI Ha Bb1coTe 2,6 M Han 3eMJIe1'51 qeTblpe~ BaHHO=1K14, Kyla 6bI.m4 
nomeLueHb1 O6J7OMKH IIODOIL pa3Horo npoucxo>K11eH14H PI cocTaBa. CnycTs1 
NBa F011& M3T€PH8JII, Haxonuamnncsa B B31-II-lOlIK3X B pe3y.r1bTaTe BbIB€TPI4B3- 
Hua, 6bIJ1 co6paH H B3B€IlI€H (Taénuua). Hau6o.nee Kpynuble qacTuqKu 
11ocTuram4: 2-3 MM (nermaToH11Hbu4o rpaHHT), 3-4 MM (KpynHoaepHncTbI1'i 
necqauux), 1 MM (aPrH.NJII4T), 0,6--0,8 sum (meJ1Ko3epHI4cTb11'71 rpaHHT). 
L[aHHbIe Ta6Jm11b1 H pacnpegenenne Ha146o.nee Kpynubix qacrnuex fop  on 
noKa3b1Ba1oT, qT0 B Km4MaTHqecK14x yc.noB14Hx BOCTO'-IHbIX KHPIIZT cunbnee 
Bcero Ha OTKPBITOM Bo31Lyxe P33PYI1.I3IOTCH KPYIIHO3€PHI*ICTbI€ l"IOPOlLbI, npu- 
1IeM HX BbIB€TPI/IB3HPI€ IIpoTeKaeT npHmepHo B 7-16 pas 6blcTpee MSJIKO- 
3€PHPICTbIX HOPOA. STD cBeJ1eH1/in noATBep>K,ua1oT Bb1Bo;Lb1, c1Le.uaHHbIe Hamm 
paHee (AHaHbeB, 1975) . 

<l>OPMbl 11EHy,uAu.nu 
\ 

llenrenbnocrb Bonublx pycJ1oBblx HOTOKOB u ceneifl. I`Io1LaB.nsuoLuee 6o.nb- 
UIHHCTBO peqHblx ,ZIOJIHH 4-5-ro nopsulKoB Haxo11nTc51 B COCTOHHHH BP€33HI*IH, 
o 'IGM cBI/1,u,eTe.nbcTBy1oT MI-I0[IOqHC.]]eHHble BbIXOIlbI Kopeuublx IIOPOII B 
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Xapaxrepucruxa o6nom Kos, ycrauoaneunblx JIJIH I/l3Y'-ICHPISI I/IHTBHCHBHOCTPI BblB€TPHB3l-IMS! 

Hopoga 
Paamep o6J1omKa, 

on Bec o6.nolwxa, MY 

Bec menxosema, 
O6H3PY}K€l-IHOFO 

B B81-Il-iO'~1Ke Myers 
2 TOAD rockne yc'ra- 
HOBKH oépasua, ma 

Aprnnnwr qepublir, maccuBHb11'3, Touxo- 
c.rIoI4cTb|1'I1 

Hecuauux cepbxé, KBapu~no.neBomnaTo- 
Bbxii, KpynHo3epH14cTb11'& 

Fparmr cephdi, meJl Ko3epHucTw'51 
I`PaHHT TemHo-cepu171, nermaTon11Hh11'&, 

mraHTo3epHncTbu`& 

4x7 X8 

5x6x12,5 
5X7 X 10 

6X9X12 

526 840 

569 370 
349 870 

772 300 

29 

500 
30 

210 

pycnax peK. ,Zlo.m4Hb1 peK 2-3-ro nops111Ko B TIOJIHOCTbIO OTHOCHTCH K 
BPGSHIOIHHMCH. STO o3HaqaeT, To BO q)J1141ueBoP'1 o6nacTu npu 0614.m414 . ne ro  
P33PYlLI3IOl]_I€IIOCH o6no MoqHoro M3T€PH3JI3 PGKH ycneBaroT He T0.HbKO 
TpaHcnopTupoBaTb BHH3 no Teqenvuo B€Cb ero o6'beM, HO H HC1]blTb1B3}OT 
HeKoTopy1o Hellorpysxy 06J10MOL1Hb1M maTepnaJ1om. 

J714BHeB015'1 xapaKTep oca11KoB JIGTOM o6yc.uoBnnBaeT 6HcTpoe no;1Hs1THe 
ypoBHe1IF1 Bo,rLb1 B pexax. P33PYI.I.IHT€JIbH3H cnna TaKHX na Bo11KoB COCTOHT 
I`IP€}K,l1€ Bcero B BoBJ1eqeH1414 B TPaH314T lI3}K€ Kpynuoro marepuana, BKJno11as1 
cbpaxunro CPSILHHX BSJIYHOB. Karacrpocbuqecxue naBo11Kn, noBTops11oLuHecH 
011m~1 pas B 40-50 her, np I4Bo11s1T K BHYTPI/II[OJIIHHHbIM nepecrpoiixam pycen 
peK. I`IOCJIe,rLH141?'1 pas Taxoii naBo11oK Ha6mo,zLa.ncH Hamm B 1969 r. Pyc.rlo 
p, q€PI-1351 Tnca He CMOFJIO BM€CTHTb Beck o6'beM CTOK8, qT0 IIPHBGJIO Ha 
OTC[€JIbHbIX yqacTKax K KPYIIIHbIM l7€P€CTPOl8IK3M pycna. MecTamn OHO 6b1.r10 
CM€I.I1€HO Ha H€CKOJIbKO -11ec51TKoB MeTpoB, npn STOM O6P33OB3JIHCb HOBbIt 
npoToK1/1 PI 6 bI.m4 no;1Mb1Tb1 KopeHHbIe 6epera. O11HaKO 3ameTHoro yr.ny6.ne- 
HHH pycna 170 Bce17'1 Aonnue H6 H36JIIOIl3JIOCb. OrpomHoe Kom4qecTBo 
O6JIOMO'JHOIIO Marepuana, BbIH€C€HHOIIO B ocHoBHoe PYCJIO H3 6OKOBblX npn- 
TOKOB, TpaH3uTom npomno B HH>KH14e yqacTKH ,HOJIHHBL 

MyTHocTb Bol1bI B B€C€HHH€ noJ1oBo11bs1 H JI€THH€ I`I 3BO,HKI'I B p. I-Ieplqag 
Tuca, no Haul/Im Ha6.mo11eH14s1m, COCT3BJIH€T 150-300 Mel/z, a B ee npu- 
Toxax -30-60 Mel/z. BmecTe C M€JIKO3€MOM H3 6oKoBb1x npHToKoB B pexy 
nocTynaeT MHOIIO rpaBui'1Ho-raneqnoro, mecTamH-BanyHHo-raneqnoro 
Marepuana. Hpu l1JIHT€JIbHbIX 110>K1I51x (5-7 Mei) B031-IHKHIOT He6o.nbu114e 
C€JI€BbI€ HOTOKH, Bbluoctuuue B OCHOBHO€ pycno Ba.nyHHo-ra.neqHbu'i maTe- 
pua.r1. XapaKTepHo, To co11epx<aHHe qacT14u, <0,01 MM B pycnosblx ocallKax 
He npeBblmaeT 3%. cbaunsa HJIOTI/IKOBOIIO a.n.n1oBu51 BbIpa>KeHa cJ1a6o, XOTH 
CO CKJIOHOB nocTynaeT MHOFO (110 25%) rnu H14cToF1 tbpaxuun. Bepo51THo, 
noqTu B€Cb ee O6'b€M TPaH3HTOM nepeMeLuaeTcH BHH3 no l1OJIHH€. BmecTe C 
TeM B annwsnn Teppac H C€JI€BbIX OTTO}K€HI/IHX coAep>KaH14e r.m4H14cTbIx 
qacT1/lu KoJ1e6neTcH OT 10 110 15%. 1'IoBTops1eMocTb ceneii HepaBHomepHa. 
B 6acce1?'1He p. HpyT c 1900 no 1941 r. 6b1J10 oTmeqeHo 6 ceneiii, PI c 1954 no 
1972 r.- TaK>Ke 6 ce.ne17'1 (Mrmxnua, 1973). Bepo51THo, oHa onpe11eJimeTcH He 
TOJIbKO pe>i<HmoM BblfI3lL€HHH oca1LKoB, HO H CT€H€HbIO l`IO,[IIIOTOB.1I€HHOCTH 
o6nomoqHoro maTepHa.na K nepememenmo. B BocToqHhm " 

JIHIOT Tpn Tuna cenesbxx I`I3BO11KOBZ BO,ZLHO-KaMeHHb117'1, 
rpa3esofl. flame npoxonsir BOIIHO-K3M€HHbI€ HOTOKH. 
I`PH3€BbI€ CCJIH I-I36JIIO}l3IOTCH Pa}K€ H xapaKTepHb1 IUIH 68CC€l8IHOB PGK 
KocoBcKaH, Tepe6n51, B/x< H 1'IpyT (A1'513eH6ep1~, Bonbcbuyn, 1971). O11Ha H3 
1]PHqHH P3CHPOCTP3H€HHH COBP€M€HHbIX ce.neI?'I-cyuJ,ecTBoBaHHe BO MHOFHX 
,HOJII/IHHX HHBKHX nopH,z1KoB ocTaTKoB MOIlLHbIX Ba.nyHHo-cyr.n14HncTo-raneq- 
HbIX oT.uo>KeH1»11`&, c<bopmupoBaHHb1x 46-48 TbIC. JIlT Hash KaTacTpoq)nqe- 
CKPIMH CGJIHMH (AHaHbeB, 1977a). Pa3MbIB STHX oTnomeHu§ nPHBO11HT 
H€33BHCHMO OT CMbIB3 CO CKJIOHOB K ysenuqeunm H3CbII.I.I.€I-IHOCTH Bo,zLHoro 
noToKa o6Jlomou Hblm MaTepHanoM. l 
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Kpolvie ceJ1e171 onpe11eJleHHylo pond B pycnosoil 1LeHy11au,m4 1/1rpa1oT 3um~ 
Hue .nelloBble naBonKI4. 1'IpI4 npoxo>K11eHm»1 naBo1LKoBo1'71 Bonus, Hecymeir 
JIb1114Hb1 Tonmuuofi ,to 0,5-0,7 m, IIOCJIEILHHMH YHHqTQ}K3}OTCg Bepxrme 
I`OPI'I3OHTbI l'IOI8IMbI H mecTamu HPOHCXOIIHT pacmupeuue pycen PGK. C.TI€l1bI 
Taxoro naBoL1Ka, npomemuero B ,z1eKa6pe 1975 r., aBTop Ha6mo11an B 
Bepxonbslx p. Llepaan Tuck. Ha noll8me BblcoToll£1 1,5 M H3IIPOMO}K1l€I-IHS! 
Jlbnun o6pa3oBaJlu Banal Bb1coTo1'71 110 2,5 M. l`IpI4 STOM 6b1nu yH14qTo>KeHbI 
KycTapH14K H qacTb ILP€B€CHOI8I PHCTHTQJIBHOCTI/I, YII.TIY6.TI€HbI 6OKOBbI€ upo- 
TOKH H nepecboplvmpoBa1~1 pe.nbeq> pycna. 

JII4He1¥'1Ha5I sposl/In Ha6.mo11aeTcs1 H Ha noBepxHocTn CKIIOHOB. OAHaKO 
oHa .r1oKaJm3oBaHa B mecTax Bblxolxa J1u6o Ma.noycTo1?'1quBblx fop on, m460- 
rpyHToBbIx Bon, T. e. onpeLLens1eTc51 nuTonornqecKumu HUH runporeohoruqe- 
CKHMH npuqunamn. Ha pacnaxauublx cK.noHax MECTZMH PBSBHTH npoueccbx 
oBpa>KHo1'71 apoauu. B CP€lLH€llOPHbIX pa17'1oHax BYKOB14HCK14X Kapnar Ha npu- 
Bepmuuublx CKJIOHHX OTMeqeHb] 9po3uoHHble 6opo3Iu>I 11m4H01`& 110 20 m, 
r.ny6HHoi'1 no 0,8 m, LuHpuHo1'51 no 1,2 M. Ha CKJIOI-13X gonna peK Tosapunua, 
Eenblir l'IoToK rycToTa apo3nounoro pacqneneunsx 11ocT14raeT 7-8 ICM/XM2` 
(Komypuua H 11p., 1974) . 

llenrenbuocrb CK.TlOHOBblX npoueccos. I/Isylxennro Aeuynaunu CKJIOHOB 
MHOFO BHHMaHUS1 ynenunu B. H. ,Z1bs1KoB (1973), It. l`. CTa11HuuKu1?'1, 
P. O. C.NI4BKa (1970), O. H. Bon ox, H. C. KpaBqyK (1976). 0. H. Boniox 
(1975) onpenenun, quo Ha146oJ1ee pacnpocTpaHeHHblMu npoueccawm Ha 
I`IOJ1OH14HCKOM xpe6Te HBJIFIIOTCH nJ1oc KocTHo1li1 CMbIB, .ImHe1l&Hb11'I pa3mblB, 
o6BaJlbHo-ocblnuble Pl OIIIO.TI3H€BbI€ npoueccbl. HaMs Ha6.mo1LaJ114cb TaK>Ke 
Melulenuble 11B14>KeHHs1 CKJIOHOBOFO qexna O6.TIOMKOB (jlecbnloxuuouuoro 
Tuna), KypyMoBb1e o6pa3oBaH14s=1, HBJI€I-IHH oTce,zlaH14s1 cK.noHoB, conuqmnlox- 
uuoHHb1e npoueccbl. PaccMoTpHm OCO6€HHOCTH Il€Hy11auI4H CKJIOHOB, He 
u3meHeHHb1x 11et1TeJ1bHocTb1o qenosexa. 

O6B3J1bHO-OCbIIIHbI€ npoueccbl. pacnpocTpaHeHb1 I`JI3BHbIM o6pa3om B 
npuBep1unHHo17'1 qacT14 CKJIOHOB I`IonoHuHcKoro xpe6Ta H Ha Foprauax, 
B MeHb1ue15'1 cTeneHH-B HH}KI-IHX qacTslx CKJIOHOB pequblx ,ZIOIII/IH. HHIIIPI 
Ha6J11o11eHus1 B ,I1peBHe.ne11HuKoBb1x Kapax xpe6ToB CB1411OBetL H Llepnoropa 
noxa3anu, quo B CPCILHBM Ha IIHO KaPQB c O6B3JIIbHO-OCbIHHbIX CKJIOHOB 
nocrynaer exieroluao He renee 12-14 M3 o6.nomKoB c 1 cm2 n.noLualu4 
CKJI-OHOB. Ofulaxo npouecc HX IIOCTYl7Jl€I-ll/IH HepaBHomepeH. B OT}1€JIbHbI€ 
roAbl o6'bem maTepuana MO}K€T YM€HbI.LI3TbCH 110 2-3 Jo3, B npyrne - 
yBeJ114=114BaTbcs1 ,to 20--30 m3. TaKUM o6pa3om, cJIo1?1 11eHy11a1u414 noBepx- 
Hocrn cK.noHoB npumepHo paBeH 0,012 .mm/206. F10 pe3yJ1bTaTam qJoTo7 
Teo,rLoJ1nTHb1x Ha6mo11eHm`& COTPYlI,I-II/IKOB JTa6opaTop14H a9po KocM14qecKux 
meTo11oB MIIY so TIOJIO}K€HH€M o6nomKoB y 3aI1He1`& cTeHKn .uenunxosoro 
Kapa H Ha ocblnu B 11oJ1uHe pyq. Bon. Me1LBe>K141>'1, npo1Lo.n>KaBm14xcs1 oxono 
5 Jl€T, nepememeuun oT11e.nbHblx O6JIOMKOB KpaI3'1He He3HaquTe.nbHb1. HHTeH- 
CHBHOCTb Aenyzlauma Ha O6B3.1IbHO-OCbIIIHbIX CKJIOHHX, OIII/IPHIOHLHXCSI Ha 
no171meHHble Teppacbl I70J1HH, CYI_Il€CTB€HHO éonbme. ILJI51 onpenenenusr 
o6'bema maTepvlaJla, nocrynalomero c KpyToro (32o) corona, CJIO}K€HHOIIO 
HEPGCJIHHBSIOLLIPIMHCH necqaH14Kam14 H a.neBpoJmTam14, B ero ocHoBaHuu 6bIJIPI 
ycTaHoBneHb1 meTannuqecKue BaHHoqKu, 3a1Lepx<uBa1ou114e Bce I73l13IOU.lI*I€ H 
CMbIB3}OIllH€CH 06JIOMK14. Bb1coTa yqacTKa cKJ1oHa 1,8 m, mloula,ub 2,1 M2. 
B Teqeuue O,ZI,HOllO F0113 M€JIKO3€M I-ICOIIHOKPHTHO co6upaJ1cs1, B3BemuBancH, 
I`IOII,B€PII3JIC$I rpaHynomeTp1411ecKomy auannsy. Ero O6'b€M so F011 oKa3aJ1csI 
paBeH 3113,6 cm3. Pasmepbl ceqelmn Ha1»16oJ1ee Kpynlablx O6JIOMKOB 2X4 cm, 
H 3X7 cm, Bec-110 196 a. C.n0171 11eH y11a Lu414 I`IOB€PXI-IOCTH corona cocTaBu.n 
1,52 JnJn/eo6. O11HaKO qTy uucbpy H€JIb3H aKcTpanoJ1upoBaTb Ha 11J114TenbHb1i'1 
oTpe3oK Bpemerm. Hamm Ha6Juo11eH145a c 1969 no 1978 r. noxa3anu, quo 
cKopocTu BblllIOJI3}KI'IB3HI/IH CKJIOHOB B KapnaTax H-  HHKOHJIGHHH Ha HHX 
O6JIOMO'IHOIIO maTepuana 3Haq14TeJIbHb1. H€KOTOPbI€ H3 O6H3}K€HHbIX 
cK.noHoB, CYI_Il€CTBOB3Bl.UHX 1969-70 ii., B HacToHu1ee Bpelvm noxpblnncb 
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I`YCTOI8I TpaBs1HncTo171 P3CTHT€JIbHOCTbIO, H TeMn 11eHy,aau.HH Ha HHX pesto 
SHMGILJIHJICH. I 

BBICOKHH CT€H€Hb YBJI3}KH€I-IHH rpyHTa, cBs13aHHasa KHK c aTmoc<1)epHb11vm 
OCEILKHMH, TaK PI c MHoroqucneHHb1mH BbIXOlI,3MI/I Ha CKJIOHHX I`PYHTOBbIX 
Bo11, O6YCJIOBHJI3 B BocToqHb1x K3PIII3T3X umpoxoe pa3BHTue OI1OJI3H€BbIX 
npoueccoB. Cnonsanue OTII,€JI bHbIX He6o.nblm4x 6noKoB (25X30 m) ,, o6pa3o- 
Banue Ha cxnouax Menxnx onnblBuH-Becbma xapaKTepHoe 51BJ1eHHe 11.1191 
STI/IX pa171oHoB. Ho 1LaHHb1M B. H. ,U,bsIKoBa (1973), o6'bemHbn81 Bec Bepxuero 
CJIOH rpyHTa (0-10 cm) Ha cK.noHax COCT3BJIH€T 0,70-0,80, nopo3HocTh 
HO'-IB 65-70%, nHcbnJlbTpauHs'1 12-32 Junlmun. Ha r.ny614He 35--40 CM 
HHqJ14J1bTP aUI4H coxpamaercn no 4,2-7,2 MMlMUN,  a Ha r.ny6uHe - 50 CM - 
no 0,3 ml/nun, TaK141v1 o6pasom, HHx<Hu1?'1 ropu3oHT 11eqJ.moKu14oHHbIx 
oTJ1o>KeHn1'31 CJIY}KHT Bonoynopolvx, H MOIllHOCTb Cl'IJIbIBOB HC npeBblLuaeT 
40-50 CM. Kpynuble qeTBepTuqHb1e OIIIOJI3I-IPI pacnpocTpaHeHbI rJ1aBHb1M 
o6pa3om B npenenax BHyTpnropHb1x KOTJIOBHH (HCHHCKO1`&, BopoxT14HcKo171 
PI ,Lip.), me rJ1y6oKoe 3PO3I/IOHHO€ pacqnenenue nonusnno ypoBeHb rpyHTo- 
BbIX BOIL, a BM€CT€ c TeM o6oco6nno H HPHBGJIO B HeycTo1?'111I4Boe I`IOJIO}K€HH€ 
CK.HOHbI. Momuocrb OIIOJI3H€BbIX Ten 1LocT1»1raeT 311ecb 15-20 m. O11,HaKO 
66JIblII3H qacrb Taxux ono.n3He1?'1 B HacTosluJ,ee Bpemsl mano ZKTHBH3, so 
HcK.moqeH14em e;u4HHqHb1x. 8-10 HIOHH 1969 l`. B pe3y.nbTaTe BbIna11eHnH 
JIHBI-I€BbIX ocanxola, B 3 pass npeBblcHBmHx Mecnqnyro Hop my, Ha npaBom 
cKJ1oHe Aonnnbl p. '-IepHb1i'1 '-Iepemom BbIII.I€ ero ycTbsl o6pa3oBaJlcs1 onon- 
3€Hb o6'bemoM np14mepHo 110 50 TbIC. M3. OH qacTuqHo neperopommn Aonnuy 
pexu ()Kene3H51K, JIb1ceHKo, 1971). I`Io11o6Hb1e 0I7OJI3HH Pe11KH, HO TeM He 
MRI-I€€ CYMM3PHaH Benuquna IIOIlO6HOII lI€HYll3I.IHH CKJIOHOB Becca BGJIHK3. 

,Elma Ha6.mo11eHnI71 so HBJI€HHHMI*I OTC€,Il3I-IHH CKJIOHOB Halvm 6bIJIO sano- 
}K€HO ILBQ IIJIOIlI.9.,1IKH, me BUeMeHT14POBaHHb1M14 CT3JIbHhIMH mapxn- 
poBaHb1 BepTHKanbHbIe H I"OPH3OHTaJIbHhI€ TpemnnbI. HrnbI P&CIIIOJIO}K€HbI 
no o6e cTopoHb1 Tpemun Ha paccToHH1414 4-6 CM npyr or npyra. LUupnHa 
Tpemuu 3-7 mm. Pe3y.nbTaTb1 143MepeH1413'1 B Teqeuue Tpex JIlT noKa3a.rm, 
quo B KpynnbIx 6.noKax KopeHHb1x nopoll Ko.ne6aH14s1 mupnnbl Tpemuu He 
npeBblulaloT 1,5-2 mm/306. Hpn STOM CBH3b me>K11y Ko.ne6aHuHm14 Luupunbx 
TP€I.IlI*II-I H I`OD,OBbIMI*I Kone6aHuHmu T€MI7€P3TYP Bo3,zlyxa H l'IOPO,Zl He YJIHBJIH- 
BaeTc51. Eonbmyro pond Hrpa1oT KOJ1e6aHHH BJI3}KHOCTPI KopeHHb1x fop  on. 
HaH6onbmee pacmHpeHHe Tpeu1HH (0,5-0,8 MM) B .r1eTHee BPeMH Ha6.mo- 
Jlanocb rockne MHOIIO,ZIH€BHbIX Hox<I1e1?'1. Hepen 3eMJ1eTPHCeHHeM 1977 r. B 
ropax BpaHqa (PYMb1HHH), npoHcxo1u4BLuero B 400 KM K Moro-BocToKy OT 
recTa Hamnx Ha6moHeHH1>'1, LUHPHHa TPeLUHH so 3-4 Henenu 110 Havana 
3eMJ1eTPHCeHHH 3ameTHo YB€JIHqHJI8Cb, a 3aTem (rockne sem.neTpslceHHH) 
pesto YM€HbI1IIfIJI3Cb. B TO X{€ BP€MH 3€MJI€TPHC€HH€ OU.lYU.la.1IOCb B STOM 
paI'71oHe cJ1a6ee, rem B M0.n11aB1414. BO3MO>KHO, quo H3llIP$I}K€HHOCTb 3emHo1'& 
Kopbl P€3JIPI3Y€TCH Ha noBepxHocTu CKJIOHOB oTcenaHHn qepeg H3MeHeHHe 
IHHPHHLI Tpemun. 

Ha6mo,zLeH14H 3a ll€JIIOBH3.1IbHbIM CMHBOM HOII HOJIOFOM GJIOBOFO JIGC8 C 
coMKHyTocTb1o Kpou 80-90% noxasanu, quo sa on, B BaHHOqKH 6I>I1I0 
<<no171maHo>> 9,37 e menxo3ema, Bxmoqasl qacTHqKp1 <0,l MM. BaHHoqKn 
6 bI.m4 YCTBHOBJIGI-Ibl Ha CKJIOH€ KpyT143Hof'1 18o, noBepxHocTb KoToporo 6b1.na 
l7OJIHOCTbIO 33KPbIT3 xBo1'71Hoi'1 no11cT14.nKof'1. MeTo11nKa YCTaHOBKH B31-IHOq€K 

I*I3JI3II3JI3Cb Hamm pause (AHaHbeB, Cblpoeqxoscxan, 1971). B nepecuere Ha 
nJIou1aJ1b cJIo1'51 .,zLeHy11aum4 3aneceHHoro CKJIOH3 ,ZIEJIIOBI/I3.1IbHbIM npoueccom 
COCTHBHJI 0,0009 .mm/eo6, To B o6Luem no11TBep>K11aeT pe3ynbTaTbI Hamnet 
Ha6.nro,ueHm'71 B 3a6a1'iIKaJrbe. 

KypymoBble H coJmq>J1IoKu14oHHbIe npoueccbl 1LeHy11a u1414 JIOKZJII/I3OB3HbI 
o6blqHo BbII.II€ rpannubl JI€Ca H orpaunqenbm B pa3mepax. I/IHTeHCNBHOCTb HX 
HOKE ocTaeTcs1 He onpe1LeJ1eHHo171. 

K CJIO)KHbIM connqmntoKLu4oHHo-onJ1b1B14HHb1M npoueccam OTHOCHTCH 
HBJIGHI/I6 Tax H33bIB3€MbIX nonsymux K3MH€l8I-KPYIIHBIX (6o.nee 2 Jo B 
nonepeqHHKe) O6.TIOMKOB, IIBI/I}KYI.I.I,IfIXCH BHH3 no cKJ1oHy CO CKOPOCTHMH, 
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npeBb1LuaIoLLu4m14 CKOPOCTH ,ZLB14>KeHNH oKpyx<aroLuero HX pblxnoro MaTe- 
puana. 3 TOT npouecc pa3B14T BbIIlI€ rpauuubl ceca. Mopqnonoruqecxu 
LLBI/DKQHI/I€ KaMHS1 BblP3}K3€TCH B o6pa3oBaHun I`I€P€II, HHM xapaKTepHoro 
Banuxa-onpoKnHyTo1?1 cK.na11Ku Hano11o6ue Hanopnoiil mopenbl. HOLL 
KaMHeM -BAaB.neHHb1e B rpyHT o6noMKu, l'IO33IlPI KHMHH -cne11 ero ILBH}K€- 
HHH B Bane >Ke.r1o6a I1.nuH01'71 B HCCKOJIBKO MeTpoB H m]4p14H01'?1, p~aBHo1'71 
mupuue Kassi. )Keno6 oxaiimneu BanHKamu Bb1coTo1`& 10-15 CM. B.na>K- 
HOCTb rpyHTa H011 K3MH€M HOBOJIBHO BBICOKHH. CKOPOCTH nepememenun 
<no.n3yulux KaMHe1li1>> noKa He BbIHCH€HbI. 

Hpu BM€I.Il3T€JlbCTB€ qe.noBeKa B xo/1 npupollubIx npoueccoa HHTGHCHB- 
HOCTb H cboplvIbl cK.noHoBo15'1 ,z1eHy11auu14 HBMEHFIIOTCH. Ha6.mo1LeH14s=1 B Hpen- 
KapnaTbe Ha P3CII3X3HHbIX CK.YI0H3X noKa3aJm, *ITO uHTeHcuBHocTb IIJIOC- 
KOCTHOFO CMbIB3 J1Hq)c1JepeHuHpyeTcH B 3aBHcuMocTH OT xapamepa CH€1`O- 
TZHHHH, P€}KHM3 oca11KoB, mopcbomeTpI/114 H Mopcpmioruu CKJIOHOB H Tuna 
HCIIOJIBBOBZHHH TeppuTopnu (Bonrox 14 up., 1975). Hpu STOM Ha cxnouax 
Kpyn/13Ho1`& 110 15-20o CMbIB noqnbl HBMGHHGTCH OT COTbIX 110.ne1'31 110 
7 m3/206. Ha IIOJIHX c Manblm f l  PO€KTI4BHbIM I7OKPbITH€M CMbIB D,OCTl/III3JI 
100 m3/mee. Cpe11Hero11oBo1?'I n.nocKocTHoi'1 CMbIB noqsu COCT8BPI.TII Ha nonslx 
c mHoroneTHuMH TpaBamu 0,003 MM, KonocoBbImu Kynbrypamu -0,03 MM, 
nponamublmu KyJ1bTypamI4 -0,4 MM, J`I€TI-IHMPI noceBaMu -4,7 MM (Bonrox, 
KpaBqyK, 1976). Taxmvx o6pa3oM, cpenusln cKopocTb 11eHy11auI4I»1 IUIOCKOCT- 
HbIM CMbIBOM Ha OCBO€HHbIX Teppnropuslx B 1'Ipe11KapnaTbe COCT8B.HH€T 
0,3-0,4 mm/200. 

llesrrenbnocrb JIHBHH. Pe.nbeq)oo6pa3ylomas1 ,l1€$IT€JIbHOCTb .naB14H B 
Bocroqublx KapnaTax uayqena cna6o, XOTH ycJ10B1451 J1aBuHoo6pa3oBaH14s1 n 
.naBnHHo1'21 O1'I8CHOCTPI 14cc.ne,zLoBaJ1Hcb T1uaTeJ1bHo (HQBHKOB, 1973). Mopcpo- 
Jloruqecxue CJI€11bI corolla J1aB14H Bblp3}K€HbI B Bone H€6OJIbI.IlHX .rIaB14HHO- 
OCbIIIHbIX Konycos 11JmH01?'1 OKOJIO 15-20 M H B Belle BbIB3JIOB JI€C3. CKJIOHH 
JIn,HHHKOBbIX Kapon, r11e '-131.116 Bcero CXOILHT JIHBHI-Ibl, I7OKPbITbI FYCTbIMH 
3apoc.n51m1»1 3e.neHo1?'1 onbxu, cJ1yx<aL11ei'1 <<msIrKo1'& 6poHeiF1>>, n3o.m4pyIoLueI?1 
KopeHHb1e TIOPOILBI OT conp I4KocHoBeHHH C 11B14>KyLuuMc51 cHeroM. Kpome 
Toro, I`IOIl8BJIHIOI.U,3H qacTb .yI3B1,1H CXOHHT BecHo181 B BHILE o6pylueHus1 CH€}K- 
HbIX KaPHH3OB, CITOJI33HIfIH CH€}KHbIX 2<AOCOK>> npn moulHocTu CHo}KHOIIO 

noKpoBa OKOJIO 2-4 M. ConpuKocHoBeHus1 c rpyHTom y 11Bux<yLueP'1cs=1 maccbl 
cuera npu STOM He npoucxolulr. BecHo13'1 1975 r. 6onbulas1 cHem<HaH macca 
O6PYU.IPIJI3Cb c cesepnoro CKJIOH3 xp. CBu11o8eu Ha osepo B ucToKax 
pyq. Bopo>KeqeK H, cnomaB JIGIL TO.TII1lI/IHOl8I OKOJIO 1 m, <<BbIIIJ1eCHY.TIa>> BONY 
osepa BM€CT€ c q3cTblo 11oHHb1x ocaAKoB. JI eI151H0171 Ban 3TOIIO <<BbIII.1I€CKa>> 
Bblcoroiil B H€CKOJIbK0 M€TPOB coxpanslncsl Ha PZCCTOHHHH no 50 M OT osepa 
BIIJIOTb 110 HIOJIH M€CHH3. Ha noBepxHocTn .ne1151Horo Baba HHMH H36JIIO- 
113111/ICb He To.nI$Ko 1»1JmcTb1I'i1 neck, ,ZlP€CB3 H Lue6eHb, HO H He6oJIbume 
r.nbI6bI l`I€C'»I3HPIKOB. TaKNM o6pa3om, .uaB14Hb1 B u3secruofi mope coxpausuor 
osepnble B3HHbI. 

Buorelmble npoueccbl. B IIOILllOTOBK€ MaTepHana 11J1 $1 lI€JIIOBI*I3JIbHOl"O 
CMbIB3 Ha OTKPblTbIX PI CJI36O 33JI€C€HHbIX cKnoHax 3Haqp]Te.)1bHy}Q PO.TIb 
HIIP3€T 11eHTe.nbHocTb pa3J11411Hb1x 3em.nepoeK H l10}KlI€BbIX qep Be171. ABTopy 
npuxollunocb Ha6.mo1LaTb Becuoiil Ha ocBo6o1LHBmI4xc51 OT CI-l€ll3 CKJIOHHX 
KpyTn3Ho1>'1 8-15o orpomuoe KonuqecTBo Menxo3elvla, Bb16pomeHHoro H3 
xo,zloB 3€MJI€PO€K. Tax, Ha nonorux CJI36O 33.TI€C€HHbIX 6K.TIOH3X C€JI€BbIX 
BaJ1OB B ,uonune pyq. Bon. Me11Bex<m?'1 nnomanb Bb16pocoB B Bane XOJIMHKOB 
uLe6H14cToro cyramuxa Bblcoroiir 10-25 CM 33HHMaJI3 OT 30 no 70% OT 
06uLe1'71 nnoulamfl CKJ1OHOB. B lxanbneiuuem is-aa CHJIbHbIX nnBHeH B mae- 
mone BHCOT3 XOJIMHKOB CHPI3HJI3Cb Hanonoamxy, a K aBrycTy OHH coBcem 
Hcqeanu. MacLuTa6b1 3TOllO HBJISHHH B KapnaTax nova He u3yqeubl. 
Ho Ha6mo1LeH14s1m B Cy,zLeTax (Joiica, 1974), o61>em pblxnoro rpyHTa, 
BbIHocHMoro Ha noBepxHocTb cK.noHa TOJlbKO 1LO>K,aeBbIMH 'IEPBHMI/I, cocTaB- 
JIHQT 8,8-39,9 Tlea. BbIT3fITbIB3l-IHS TpaBs1H14cTo1`& pacTnTenbHocTH Ha 
I`I3CT6I*IUi3X, c oluaofi CTOPOI-Ibl, Cl7OCO6CTBY€T OFOJIEHHIO CKJIOHOB, c npyroa - 

Hn 

68 



npenHTcTByeT eCTeCTBeHHOMY P3CC€JI€HPIIO 1LpeBecHo1?'1 PHCTHTSJIIJHOCTH. 
Ho npe11Bap14TeJ1bHb1M oueHKam, B€PXI-IHH rpaHnua JIGC3 Ha I`IO.NOH14HCKOM 
xpe6Te so nocJIeJ1HI4e 100 JIlT cun3unacb Ha 100-150 M. 

3oJ1oBble npoueccbl. Hamm npoBe11eHa cepun CT3LlHOH3PHbIX Ha6.mo- 
i1eHI41'>'1 aa H€HT€JIbHOCTbI'O BeT pa Ha pa3Hblx SJIGMBHTHX pe.nbecpa B HI-IT€PB8JI€ 
BbICOT 800-1700 M (AHaHbeB, Ba1uaJ1oBa, 1975). Oueuxa ao.noBo13'1 nea- 
T€.TIbI-IOCTH l7POBO,[IPIJI3Cb nyTem H3Y'-I€I-IHH meJ1Ko3ema B ToJIu1e cHena H 
TB€P,&bIX qacTnu, Hanunmux Ha nJ1aCTHHKI4, I`IOKPbITbI€ I`JIHI],€PHI-IOM, ynaBnH- 
BaHuem MGJIKOBGM3 PI l7bIJIH B l7bIJ]€Y.1IOBHT€JIH. MuHumanbHbIe o6'bembI 
SOJIOBOFO marepnana (0,113 me/'cm2) npuypoqenbl K BePLUHHHbIM noBepx- 
HOCTHM xpe6ToB, me B OCHOBHOM I/I11eT TpaH3uT, a He aKKYMYJ1HI1I4S1 MGJIKO- 
3ema. MaKc1»1m»aJ1bHb1e o6'bemb1 (0,26-0,39 .melcm2) Ha6.nro11anHcb B BeTpo- 
B01& TCHI/I*-HH 11Huu1ax ,aOJ1I4H, y TbIJIOBbIX 1uBoB Teppac, BO BnaA14Hax. 
3OJIOBbI1'>'1 MaTep14aJ1 HP€,HCTaBJI€H I`IP€HMYI.Il€CTB€HHO qJpaKLu4e1'?z necxa 
(2-0,1 mm). EcTb npu3naxu, YK33bIB3POI].lH€ Ha ,uaJ1bHI41711 rrepeuoc M€J`1KO- 
3eMa BeTpom, HO 6oJ1bLu14HcTBo qacTHu HMSGT M€CTHO€ IIPOHCXO}KH€HH€. 3To 
YK33bIB3€T Ha ,aecbnnuulo ropHo15'1 Tepp14Top1414 Kapnar. 

Ha pacnaxaHHbIx Teppnropunx B npenropbnx KapnaT HaH6oJ1bLueE 
Aeqnnauun no,zlBepraIoTcH HaBeTpeHHb1e CKJ1OHbI (Gerlach, 1977), me ,La>Ke 
Ha6.n1o11aeTcs1 soJIoBas1 OTMOCTK3. O6 HHTEHCPIBHOCTPI 1leC1JJIS=1I1I4I4 MO}KHO 

cy11HTb no cKopocTn H3KOfIJI€I-IHH menxo3ema Ha I`IOHB€TP€HHbIX CKJIOHZX, 
KoTopas1 B cpellHem cocTaBnJIa 8,75 mm/eo6'. 

Cnnbnble BeTpbI qacT0 TIPHBOILHT B BocToqHb1x KapnaTax K €CT€CTB€H- 
H01& KOP'-I€BK€ ceca. BeTpoBa.nb1 oco6eHHo 3H3qPIT€.1IbHbI B6m4314 Bepxueii 
rpaH14ub1 JI€C3.  KaTacTpocp14qecKue Bblsanbr JI€C3 HOBTOPHIOTCH 1-2 pass B 
25 JIST, HO 3aTo cpasy HOCTHBJIHIOT Ha noBepxHocTb CKJIOHOB éonbmne 
O6'b€MbI cna6ocBH3aHHoro O6JIOMO'-II-IO1IO MHTSPHHJIG. B KOH€'-IHOM creTe STO 
yc14J114BaeT I`IOCTYIIJI€HH€ €IIO B pycna peK. 

Kane.nbHo-1lo>x11eBasl necrpyxuun. I`IPI4 ynape K3III€J'Ib LLO>K11H, oco6eHHo 
BO Bpelwsl J114BHs1, 06 OTKPbITYIO noBepxHocTb rpyHTa aueprusi na,aaIoLueI'31 
KaIIIJ]PI P3CXO,I1Y€TCH Ha Hapymenue CBHSHOCTH qacruu rpyHTa. Hpu STOM 
menxue (0,l-0,5 MM) qaCTHqKI/I MoryT n0nHHmaTbcs1 Ha Bb1coTy 110 
25-40 CM. Ha6.nIo11asI npouecc, Mbl He CMOFJIPI HOKE nonyqHTb ero Konu- 
qecTBeHHbIe X3P3KT€PldCTHKPl. I`IocJ1e11H14e 6bI.m4 ony6J1HKoBaHb1 T. 1`epnaxom 
(Gerlach, 1976) 11.719 I`Io.11bcKHx KapnaT. Kanenbno-11ox<11eBa;1 ,rLecTpyKuHs1 
Ha BcnaxaHHoM CKJIOH€ KpyTu3HoF1 20o nepeMecTuna 3a JuBa mecca 
1,1-1,6 e MeJ1Ko3eMa B nonce 10 CM. B TaKo1'?1 me TIOJIOCG sa Ana mecca, 
HO B . Jlecy 6e3 lIOlIJI€CK 3 H TPHBHHPICTOFO noxposa 6bIJIO [I€P€M€Ul€HO 
3,3-9,4 2 menxo3ema, To MO}KHO O6'b51CHHTb y11apaMI4 6o.nee Kpynnblx 
Karena, na11a1ou1I4x C B€TOK, .nncTBb1 H XBOH. 

mop¢onornuEcKAH noslcHocTb PEJIbE¢A 14 3OHAJ1bHOCTb 
COBPEMEHHblX l`IPOI.lECCOB 11EHy11Aunu 

llnn Bocroqublx KapnaT, KaK H LLJIH 6o.nbLLmHcTBa ropHblx o6J1acTe171, 
xapaKTepHb1 qepTbl Mopqnonornqecxofl IIOHCHOCTFI penbeqna. H. C. Illyxnn 
H33bIB8€T elo n3MeHeHI4e penbecba H penbeqnooépasylomux I`IPO1L€CCOB B 
33BPICHMOCTH OT KJ114maTuqecKo17'1 HOHCHOCTH (1964). B ropHo15'1 qacTn KapnaT 
BepT14KaJ1bHas1 KJ1HMaTHqeCKaS1 l'IOHCHOCTb no1111epKHyTa P8CTHT€.1IbHOCTb}O. 
L[Be OCI-IOBHbI€ P3CTI*IT€.7IbHbI€ 3oHbI-.necuasl H CY6a*l]b]]H|•jCK3g.--C0HPH- 
KacaloTcs1 Ha BbICOT€ OKOJIO 1500 M. Hpoueccbr l1€HYl13IlHI/I no o6e cTopoHb1 
OT sTo1?'1 rpaHuubl UPOHBJIHIOTCH no-pa3Homy. 

Ha146oJ1bmee pa3Hoo6pa3ne qJopm ,z1eHyAauI4I4 o6Hapy>K14BaeTcs1 B HI4x<- 
Heir acTH JI€CHOIIO TIOHC3. Bnecb I`IPOHBJIH€TCH aKTuBHas1 ;1e51TeJ1bHocTb 
3PO3PIOHHbIX, O6B3JIbl-IO-OCbIIIHbIX, OIIOJIBI-I€BbIX H C€JI€BbIX npoueccos, 
cnoco6HbIx 3a KopoTKni'1 npome>KyToK BpemeH14 cyuLecTBeHHo BHNOH3MeHHTb 
penbeq) H J1aH1uuaqJTHy1o o6cTdHoBKy. K 9T01'51 qacru nonce npuypoqeubl 
I`JIY6OKOBP€33HHbI€ pequble l10.1IHHbl, KpyTbI€ o6BanbHo-ocblnuue CKJIOHBI, 
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OIIOJISI-I€BbIE CKJIOHbI, Kouycbl BbIHOC3 C€.TI€BbIX HOTOKOB. 1/Imenuo C 910171 
TGPPHTOPPIH B pexu nocTynaeT OCHDBHZH Macca o6nomoq Horo M3T€PHHJI3. 

B BePXHeHu qacTn JI€CHOIIO noslca, Tam, F11€ HaqHH3}QTCg pequble Aonnnbl, 
SPOSHH 3aMeTHo OC.TI36JI€I-Ia. HGCMOTPH Ha 3H3HHT€HbHH€ yxnoubr, HOTOKH 
eye He npHo6peJm anecb 6onbmo1`& x<nBo181 cnnbl H3-33 manor BO11HOCTH, To 
H onpeAeJ151eT HX He6o.nbulylo aponnpyxomyro cnoco6HocTb. 3,rLecb oTcyT- 
CTBYIOT H molunble pblxnble oT.no}KeHn51. Q6J10M0qHb[1'31 maTepnan TO.1IbKO 
no11roTaBJmBaeTc5{ npoueccamn BbIBeTPUBaHHS1. Marble momHocTH qexna 
CKJIOHOBLIX oTnox<eHm•71 H CJIa63H 3PO1II*IPYIOI.Il35I CHOCO6HOCTb Bonnblx IIOTO- 
KOB o6ycJ1oB.m4Ba1oT IIOJIHOC oTcyTcTBue cenesblx npoueccoa. STO }Kg HBIIH- 
GTCH H npnqunoir c.na6oro P33BHTHH onon3uefr. O6Ba.nbHo-ocbmuble upo- 
ueccbl JIOKaJIH3YIOTC5{ B6JII*I3H H€6OJIbII.IHX BbICTYIIIOB CK3JIbHbIX KOP €I-II-IHX 
nopoxl. Hanéonbmnm pacnpocTpaHeHnem (no nnoluallu) l`IO.TIb3YIOTCH 
CKJIOHOBbI€ HPOHCCCH, CPGILH KOTOPbIX l7P€O6.TI3,Z[3IOT Ma_J]Ol[HH3MHqHb]e_ 

B notice cy6aJ1bnm'71cKHx nyroB npeo6na,zla1oT HHB3JIbHbI€, com4c1>.moK- 
Ilnonnble, naBHHHb1e neuynauuonnble npoueccbr. B npHBepmuHHoM notice 
top CKOPOCTH B€Tpa ,u;ocTHra1oT II€PBbIX HGCSITKOB meTpoB B ceKyH,rLy, o6yc- 
JIOBJIHBHH 31~IM01'71 nHTeHc14BHbxf'1 meTeneBb11l/I nepenoc cHena H cnoco6cjrBys1 
o6pa3oBaHmo .NaBHH, a JICTOM Bb13b1Ba5{ JimecbnsIumo Ha Hauéonee cyxux 
cxnonax. 

TaKNM o6pa3om, Kay<,uomy J1aH11ma<1)THoMy noslcy cBo1l&cTBeHeH onpe- 
1Le.neHHb1F1 Komnnexc ILGHYIIZILHOHHBIX npoueccon. HEILOCTHTO'-IHHH HgyqeI-1-_ 
HOC Tb HHTEHCHBHOCTPI H€KOTOPbIX npoueccoa 11eHy1LaI114n I`IO3BO.TI5I€T numb 
npH6J1u3nTeJ1bHo ou,em4Tb cymmapHbI1IJ1 ee T€Ml'I. C yqeTom xnmuqecxoil 
nenynauuu OH npumepuo cocTaB.nsleT 0,22-0,35 mm/ao6. 
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PRESENT-DAY DENUDATION PROCESSES 
AT THE EASTERN CARPATHIANS 

G. s. A N A N Y E v 

S u m m a r y  

Many 4 concepts (including conclusions on origin and age of 
planation Fi Weas etc.) are based on some ideas about importance 
and type . , M u m . _ _ .  w."'-*""*" . 2 In the Eastern Carpathians like in most part of middle 
mountains a set of denudation processes works: water stream and mudflows, mass move- 
ment, avalanches, biogenic processes, wind action, splash erosion, chemical denudation. 
Stationary observations of the processes during several years allowed to estimate the 
processes intensity and total value of the material removed by denudation. 

w1K 554.4.07(470.51) 
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2 IO. E. A T J I  A C M A  H 
I l`IA.TlEOPEJlbE<I> Bn3EncK0r0 BO3PACTA 

HA TEPPNTOPUU Y1LMYPTM1 

: 'y, . H  n j  .i of 1 

Llo I7OC.1I€lIH€IIO BPEMGHH naJ1eoreoMopq)oJlor1411ecKplI'51 al-I8JII*I3 T€PPPII`€H- 
I-IhIX oTnox<eHu171 Bn3eiicxoro slpyca (HI4}KHI4iI1 xap6oH) B ceBepo-3ana,uHblx 
pall51oHax VpaJ1o-I7oBo.n>Kb5I npaKT1411ecKI»1 He IIPOBOILPIJICH, xoTsl QT11eJIbHbIMP{ 
aBTopam14 o6o6ulaJmcb cBe11eHus1 no `° _ pacnpezleneunro 
<1)aum'51 B B1»I3e1'?1cKom Bede (KeTOB, 197 1975, Pb1>KoBa, 
1975, I]lexo1LaHoB H 11p., 1976). Me>K1Lya | error nocnennne 
pa6oTb1 HO np14meHeHH1o naneoreomopcbonornqecxux METOIIOB Y Hac B 
cTpaHe H aa py6ex<om, Hsyqenue npesuux penbecbos oTKpbIBaeT 6o.nbmI»Ie 
l7€PCII€KTI*IBbI Ann HOHCKOB none3ublx I/ICKOIIHGMBIX H B nepayIo oqepellb Lula 
BbIHB.TI€HI*IH He3HTHK_Y]HHa.T[bHb1X 3a.ne}Ke1'31 Heqwu H rasa. B ceBepHblx pa1?'1oHax 
Ypano-17oBo.nx<bH, Kax H B HeKoTopb1x ,upyrux Heqnera3onocnbxx o6.nacTszx 
CCCP, npo6.nema HOHCKOB THKHX 3aJ1e>Kef'1 cTaJ1a B€CbM3 aKTYaJ1bHOFI. 
B HacToslLuei'1 pa6oTe npHBoAs1Tc51 pe35f.nbTaTb1 naneoreomopqnonornqecxnx 
Hcc.neAoBaHm7'1, npoBe1LeHHb1x c aroid uenblo Ha T€PPlfITOPI/II/I U11mypTcKo1?1 
ACCP. Ho Heifer nocTpoeHb1 cepnn KapT M-6a 1 1500000 111151 MHJIHHOBCKOFO 
Ha11rop143oHTa, a T3K}K€ 6o6pHKoBcKoro H Tynbcxoro rop1»13oHToB. I`IpH 
pexoacrpyxunn naJleoreomopc1)oJ1omqecKHx ycnoBu171, P€3YJIbT3TOM Koropoii 
HBHJIOCB COCT3B.TI€HI*I€ naneoreomopfbonoruqecxux cxem HUH H33B3HHbIX 
BbIIlI€ crparnrpacbnqecxnx no11pa311eneHm'51 (puc. l ,  2, 3) B KaqecTBe OCHOB- 
HbIX Hcxo,uHblx maTepHa.r1oB Hcnonbaosanucb Kaprbl BOCCTHHOBJIGHHBIX 
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