


3epHr4cToro Kap6oHaTa ceporo, MecTaMH qep-
Horo rlBera. B eroft Macce HepeAKo Ha6lrc-
Aalorcq orAeJrbHbre fronyc@epuqecKlre )n{acr-
rur (oxono l0-20 cu), cloxeHHbre MeJrKr4Mr4
(ao I MM B Ar4aMerpe) uo6y.naMw 14 c$epy-
rraMr 6exesoro rlBera. B paspese cQepynu
I,IHorAa fiycrorenbl, a B 6olrruuucrBe cnyqa-
en o6napprzBaror pa4r,rzurbHo-n) {r4croe crpo-
eHue. Hexoroptre Sparrr,renru xap6oHarHbrx
nocrpoeK Bbruqlqr B Br,rAe obnouxon c ce-
pe6pracrolZ uonepxHocrbro r,r HanoMlrHaror
Byn Ka Hl4qec KHe [IIIaKr{.

{parnponaHureM Ha cr. l7 6wm raK)Ke
noAHqrbr KpyrrHbre urr6nr xap6onarHbrx no-
poA, cJra6o ncxrananurl,tx s HCI ToJrbKo B
[oporuKe. Oru uu6u r4Meror BbrrqHyryro
Oopr"ry nanoAo6ue rpy6varoft. flo rroBepx-
Hocrl4, oco6enno Blonb BbtrqHyrocrr4, Ha-
b-urcAarorcq pbrrBr,rHbr, HanoMuHaro urne Kap-
croBble npoMor,rHu. MaxpocKorrnqecKu no-
poAa HeoAHopoAHa r,r cJro)KeHa TeMHo-CepbtM,

Pnc. 165
Kap6oHarHne
nocrpoftru -

uonoo6pa3oBaHnc Ha
KOpeHHbrx nopoAax AHa.
@oro cnenaHo c
IIoABOAHOIO a[[apaTa
"Cenep-2". hy6uHa
1400 rvr.

oqeHb [norHbrM rap6ouaroM, TflrorelolqnM
K BHyrpeHHeft qacru rrttr6, u 6eluu, MeHee
rurorHblM xap6oHaroM, pa3Br,rrblM npeI,IMy-
urecrBeHHo no nepuQepuu uu6 utryt B pbrr-
BI4HUIX.

B nacroqilree BpeM.s Ha ulernQe u B Bepx-
Heft .racrfl KoHTI,rHeHTiurbHoro cKJroHa ceBe-
po-3arr4Aa Yepuoro Mopfl HafiAenrr ra3oBoA-
Hbre HcrorrHr,rKu [53]. Onu ua6lrcAanucb c
rroABoAHbIX alnapaToB H, no AaHHbrM STHX
Ha6lrcAeHufi, npuypoqeHbr K cxoAHbrM rro
sHeurHeft @opue xap6oHarHbrM nocrpoft-
KaM - oqaraM. Beuecrso raKoro poAa rrocr-
poeK c ceBepo-3anaAHoro urelrQa (u.200 rr,r)
6ruro rrc6esHo npeAocraBJreHo HaM aKBaHaB-
Taur-r4ccneAoBare rflMvr H. E. KoHr,rKoM r4
[. B.CeueHoBbrM, pa6oraroqvrMvr Haaunapare
"Cenep-2". Cy6crpar rrocrporiru r,r3 rrreJrb-
Qonofi 3oHbr rrpeAcraBnqer co6ofi TeMHo-ce-
prrft rurorHmft, u.rtlrTqarbrft r{snecrHflKc e$u-
HHTIHIIMU paKoBI,IHauu 4peftccen.

tliw;

Pnc. 166
[penonu4Hbre Hapocrbr
npuqyuu4noft Qopnau
Ha KOHTaKTe KOpeHHbrx
ocaAoqHbrx (uepreneft)
r4 H3BepXeHHbrx nopoA.
@oro crenaHo
c noABoAHOfO a[napaTa
"Ceaep-2". hy6una
1590-1610 rvr .

250



tsz

HogoJ rolrrserctredu HHo orh 'orce€xou nlt
-doQ r^lorer,g(dr glqtrr €u Vodor >asurunogdex

xrqHrolru l^Iouo)codxnlt Vou ennen,{el4
' IqnrcJcndx anrenqlfoJll eHmI^aBhHoJ

en ltred> ou lqHetruerncud 'nlor,cr{u fdrsen

) HelfloleroJrr 
'Hrceh s rnHesoeedgo enn

-Vtlso[oHl '7 't:c oc IJoHgotrou ro aIlhI'IIfJo

s 'Ll 'rc oc ex4odrcou 4oHreHogdex g
'BSJrames

oJoHeoHultArug o.roncdoucuYoxnor 14)
-hoHetru I,I K)tholrIDK eIDIrelI rcrotuslDKfdeH
-go sorerafue xqHvnsouoHc u rorc1(u )ollnoilt
-n0 xeI)eLHO) BH Xreruftrc xlqHqlrevro g 'nos

-rcelnas nlqHeoHlllt {.lng lttqncdaucuVo)Hor

resn ElqseHhudox-onVerg s rlHemedxo rcrAd
-aQc endoroxeH '(69I 'cnd) nenHecanf ntcu
-eedgoo.rcedx ntotran c oxVades'ulterfdaQc
I,l HI,IHBsosBdgo >osutrtlsouoHc ltltererefue eH
-orset5vedu €HO 'xelorcf.u xtsHu,(d) eelrogu
-eH s elnseed erunogrdex nnledaHar rBHVtou

eerrog eltrg '€Jl{dxwt Hxrcehl( xlalnorurced

'w 
0I9l-069I

eHugArl ',,1-deae3,,

eredeuue oJoHvosVou
3 OHsretrc oroo
'(4oxredrc tsHeeexou)
entr oroxcdolt
xeVodou xtcHHedox
eH Hl,tHesoeedgooaon
xrsnreHogdex
ltdoQ en BHVO

89I'JHd

-9o eVronn 'soxltffBlcudx (uco 4ouuulrv ou

ww ZV'y-yI'0) xlrxren cc?l l nqnrerofue eVvs'

s Hnhedoue.l 4odors JeHogdex rcre€Vollrg
-eH so)Icer'f xlqncrevro etrHs g e3cen{ 4or€
g'l,rrorudxnrl wlqrcrandeeodxnl^I wrlHwHog
-dol euexorc 'xeodrcou efiufuen 'o'J 'el,cevt

BBHsoHoO' I^{I,InBdeHar xedr ltfltnnun ereHog
-du> lteunulreH olf,gneruorc,'{.9o'crcoHVodotr
-VoeH ovfutqraruhollDlcn roreslaxfdengo uno

xeQnrm B 
'BHoID{c o.roHqlrurHeHurHo) H €Q

-qrem >aodrcou qrcoHhllJHeln{ reeslqee)orr

xeodrcou xlqHruHoqdux sorHenredQ xIqHhlIIr
-eud ensesotrarccu eo)cehuuoxcodxnl4i

'mI{ 
I eAIfOg eH

- BHoIDIo oJoHqII?rHeHurHo) veodrcou eia e
'lnllr 

€-Z rerrselcoc IqHoe rjoaoQeram eu r''{d
-eQc dlemeuV'n.lcostceh g'IquqrernheHeeH

ItI,thI,I lfe?d'SHOITXC OJOHII IrcrHeH I',ITHO) I',II I3)

-4od.rcou HI llllHgotrou c osJ,cEoxc aoncffB'(eus

eoHqrarxh?H€ roleglDKr(deugo I IOIfAn S IqHot

4oaoQsrem Ia)4odrcou elqHreHogde)

'r{ 
0I9I-06SI

enragr{r1'.,3-dege3,,
eredeuue oJoHtrosvou
c oHsrevc oroo
'(4oxredrc trneeexou)
eHtr oJo)cdot{
xBvodou xnnHedox
?H uuHesoeedgo
ennrunogdu;1
Lgl'rrrd,



Kpr,rrrTo3epHHcTbrri AonoMr{r c } {acTKaMr{ IIe-
peKpHcTzurusartuu Ao MlrKpo3epHr,rcToro.
BcleAcrnue [poqeccoB Bbr[Ieraq uBaH:rrfl Ha
MHorr{x yqacrKax Bo3H[Kaer y3opqaruft
crpyrffypHuft pucynoK, TaK KaK [puqyqn_
Bbre IIopbI BbTIIOJIHeHbI BTOpUqHbTM KZUIbIIT{-
rou. BcTpeqarorcr cyrypHble urBbr, cBr4Ae_
TenbcrByrolq[e o reICroHHrIecKr,Ix aeSopua_
ufisx. OpraHuuecKHe ocrarKr,I B grID( rropoAzx
He o6naplDr(eHhr.

_ Cy6crpar xap6onarHoft nocrpoftrua c rny_
6r,rHrr 200 rra no AaHHbrM Mr,rKpocKolnqecKo_

fI p n M e q a H H e. I - ctanaapr ASTM 2_714 (C-a,,
o6,p.7/46 (NeryveHue Feop), pe)ffM rpy6lcr 30kV, 5 rnA);

Pnc.169
CQepynrr KaJrbunra,
cnaIarcrrlHe
rap6oHaruue
nocrpofirur -
nonoo6pasoBaHnf,,
rny6uHa 1738 u, cr. 7.
IIInu@, Hr,rKonu
cKpeuleHbr. Vn. 65.

ro r,rccneAoBaHur rrpeAcraBrser co6ori arreB_
puronrrft Kpr,r[To3epHucrurZ r{3BecrHflx. Os
cocTol,rT r,I3 Kpr,InTo3epHl,rcToro KzInbrIHTa U
iureBpuToBor0 MaTepr4aIra, cocTaBJrf,ror{er0 Ao
35Vo nopolilr. A.nenpHToBas lpr,rMecb pacnpe_
AelrfleTcfl B rlenoM paBHoMepHo, oTJrr{rraeTcfl
yfJroBaTocTbro 3epeH r{ npeAcTaBJreHa KBap_
IroM, o6louxaur,r KpeMHucrbrx [opoA, cepu_
IIHTOM, EAI,IHHIIHbIMII OBZIJIbHbIMH 3EPHAMH
rnayKoHlrra. Ha6nrolaorcs raroKe eAHHr,rq-
Hbre pennrcbr paKonun @opaunnr,reep [no_
xofi coxpaHHocrr,t.

Mn) CO3-Mn-KarbuHr; II - craruagr ASTM II _
lV - c$epynrr o6p. 17/116 (ueryreulne Fe"p pexr.lM

Ta6nHua7'-PerrrrenoneTpnqecKaflxaparmep[crlKaxap6onamrxo6paronanrf,KoHTrrHeHTaJrbHono

2,95

2,40
2,24

2,04
1,85
l , 8 l

1 ,56

6 4,27
20 3,75

100 2,94
6 2,73
4 2,59
14 2,44
20 2,23
4  2 , 1 0
20 2,04
l0 1,976
25 r,937
30 l ,g l4

6 l ,5gg

I 4,09
2 3 ,61
4 (3,23)
l0 2,940

2 (2,653)
6 2,436
6 2,229
3 2,141
8 2,045
7 1,965
8 l ,g2g

2 (t,726)
5 1,579

2 4,04
5 3,75
4 (3,23)
10 2,949

r (2,880)
7 2,442
8 2,232
2 2,145
8 2,051
8 1,974
8 l ,g3g

2 1 ,733
7 1,576

40 l,4g

40 1,40
5 1 ,37
l0  1 ,30
30 r ,25
5 1 ,22
l 0  l , l g
20  l , l4
40  l , l2
50 l ,0 l

4
4
8
4
4
6
6
4
4
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T a 6 r H u a

T a 6 J r u u a

77. xo*cecrqE cocra! xap6onrn,.x odparorannfr, m,.c. g6.

SiO2
TiQ2

,azor
Fe2O3
FeO
Fe2O3"*
MnO
Meo
CaO
Na20
Kzo
Pzos
S
CI
Hzo
fI. n.n.

0,97 0,25
. 0,00 0,00

0,26 0,06
0,09 0,01
0,07 0,01
0,14 0,03
0,01 0,06
4,lg 3,39
47,67 49,92
.0,29 0,25
0,06 0,0I
0,80 0,09
0,07 0,09
4,23 0,12
0,22 0,22
4,59 44,96
99,6 ta0,u

3,1 I  3 ,41
0,03 0,03
0,87 0,92
0,00 0,45
0,54 0,37
0,59 0,96
0,10  0 ,16
16,92 13,61
32,29 36,57
0,24 0,21
0,17 0,20
o,0g 0,13
0,10  0 ,13
0,05 0,10
0,22 0,2

M,66 42,90
99,46 99,33

3,22
0,03
0,89
0,00
437
0,40

' 0,02
3,55

47,95
0,31
0,18
0,05
0,08
0,23
0,20
42,42
99,43

3,07
0,03 .
0,84
0,05
0,37
0,.46
0,04
4,09'M,93

0,52
a, l7
0,09
0, lg
0,69
0,40
43,76
99,27

2,61
0,02
3,77
0,2L,.
0 , r 2 .
0,34
0,05 . ,
3,43 .
44,69
0,41
0, l  l
0 ,12
0,1  1
0, 18
0,36 .
43,24
99,37

14,29
0 , 1 6
2,35
0,38

, 0,65
l , l 0
0,04
5,42
39,42
0,39

.0,64
0,07
0 , 1 I
0,25
0,50
34,67
99,40

rIp u M e q aHu e. Cu. IrpHM.3 xra6n.8. onpeaeaenne tl2o, norepr rrpil [poKarrr{Ba6r{s 1FeO flpoBo4rlnucb MeroAoM .,Moq1ofi xnMI,Iu',.

78. Peryrrrmtr cnercrpurbnom a[aJrn3a xap6onanrux o,Epasorennf, , $11c.g6:

Mn
Ni
Co
Ti
V
Cr
Mo
Zr
Cu
Pb
Ag
I'a
Zn
Y
Sr
Ba

0,02 0,01
0,0001 0,0001

_0,02 0,006

9'1t o,lt

0,002 0,001
0,0002 0,0001
0,0001

r -

0,003 0,002

0,05 0,1
0,0,f 

'  
0,1.,.

0,05 0,02 a,2
0,0001 0,0004

0,001
0,005 0,01 0,005
0,001 0,001 g,@t

: _ 
o'Tt

0,001 0,001 0,001
0,0001 ,0,0001 0,0001

- . - r l . :  
- '

0,002 0,001 , 0,002
_ 0,001

: 0,001 0;001
0 ,1  0 ,1  ,0 ,1
0 , 6 , .  1 , 0  0 , 0 9

0,02 0,02
0,0001 0,0001

0,001 0,01

_ 
o'It

0,001 0,001
0,0001 0,0003

: :
,'

- :
0,1 0,6
0,2 0,02

0,04 0,2 0,3
0,0004 0,0004 0,0003
0,002 0,001 0,001
0,05 0,01 0,01
0,001 0,001 0,001
0,001 0,001 0,001
0,0001 0,0001 0,0001
0,002 0,001 0,001
0,0003 0,0004 0,0002

0,0001 0,0001

0,002 0,001 0,002
0,001

0,03 A,02 0,005
0,01 0,ol . ,-

II p'r{ M e q a H n e. gleuenrr W,.Hf, hh, Ta, As, Sb, qr:_CI,_-Sn, Cffi
Li, Th cnempurbHbrM. aH{urr{3oM ne ycrliioBrenbl, aH -ro" ia. n. q"r6*,
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1) onpeaeJreH[e u3oronHoro Bo3pacra
MeTO4OM paAHoyfrTepoAHoro naTHpOBaHHq
(no laC);

2) onpeqereHue 6l3C u 6180 a,rq Bburc_
HeH r4s feHerprqecrofr npnuaulexHocn r S,rro_
ra4a, o6pa:oBaBrrrero rap6oHaruue nocrpofi _
KI{.

I4cc leAoBaHHe H3oronHoro Bo3pacra
xap6oHarHblx nocTpoeK noKa3ano, qro oHH
3HaqlrTeJrbHo oTtrHqaIOTCq Apyf oT lpyra.
Tax, NtxAoJroMHToB 3HaqeHHe Bo3pacra Ha_
xoAHTcff 3a npeAeJrauvr r43MepeHnli (6onee
57 ruc. ner). Cybcrpar xap6onaruoli nocr_
polixu ruenr$onorZ soHH orHoc]4Tcrr no Bo3*
pacry K nocrKapaHrary. Co6crseHHo Kap_
SouarHlre nocrpo i.rrcw, o6uapyxeHHbre B
ripeAenax KoHTr4HeHTaIbHOfo CKJIOHa Ha
cr.l7 u 7, no Bo3pacry orJruqHbr, HecMoTpr{
Ha TO, qTo cTaHUnn pacno.[o)KeHbl B npeAe_
JTax oAHofo rroJlHfor{a Ha 3HaqHTenbHoM pac_
crorrHr4n Apyr or Apyra (ra6n. g0). Tax, Ha
cl.7 oo:pacr Marpxrlbr flocrpofixu cocraB_
rr{er 17500t540 rer, cgepy,rr - 15159+3g0
Jlgr, IJ To BpeMfl KaK Ha cl".I7 3TH 3HaqeHpu
cocraBrsior coorBercrBeHH o 9200+200 ra
8500+ 120 rer. Ecrv paccMoTperb rron),r{eH_
i{br0 AaTUpoBK}r B ruraHe HcTopr4qecKofo pa3-
Bu'rr4li 9epuonaopcKoro dacceiixa, To, co_
rillacHo traHHblM fi.Pocca [114], npetr.a o6_
p a 3 c B a H W f l  n o c T p o e K  c o o T B e T C T B y e T
onpeAeneHFrbrM nepr4oraM nzureoreorpa0N _
,recroli [epecrporixu Sacc efisa"

Tar, nocrpoftrx Bo3pacra 17_15 rtrc. ,rer
c o orB ercrByror r,{ a Kc H M €ur tu o ii cr iltun fI o H r4 _
)KeHHr ypoBHs 9epHoro Mop.a, cosnana$ueri
c MaKCHMiUrbHbrM rroxoJroAaHHeM 14 nepexo_
AoM KAerpalaqun uo6a-nbHor0 o.teAeHeHn ,
HaqaBruerocrr Ha py6exe 16 rtrc. Jrer (rroMe_
paHcKarr @asa).

Xapaxrepucrxxa o6pa:qa

{onorraur (cr.l7):
reuuo-cepufi
Ceerr'Iftii

MarpNqa xap6r-ruarnofi nocrpofirur:
cr.7
cr. l7

Bo:pacr nocrpoeK 8-9 ruc. ner coorBer_
crByer KparKoBpeiueuHoft @ase noxonoAaH[rr
14 onpecHeHVfl GacceltHa B HailaJre roroueHa.
Pesyllrarbl H c cJ.r cr o Bar{pffr cr alwrcwr,rx H3 o *
ronoB KncnopoAa r,r yrnepoAa B rap6oHar_
Hbrx nocrpoftrax (ra6n. 8l) nora3anr.r, rrro
MarpHrla u c@epynlr o6oraueHbr rs)KeJrbrM
r{3oronoNr yrnepoAa 1 ot:C cocraBrqer _-
8,2...-8,5 %o). Lrtx AoJroMt{roB xapaKTepeH
eqe 6olee rrrxeJrbrr? yrnepog 15t:C -2,6...-
2,8%o). 3Ha.{eHras E18O aru rapdoHarHbrx
rrocTpoeK H3MeHsroTcn B y3KOM Ar4ana3oHe
or 23,5 Ao 23,8, a Mfi AolroMHTos - ot 26,6
ao 27,7%o. BosvoxHuft eapuaHT HHrepnpe_
TAL\VLH IIOii) {eHHbix tl3oTorrHbrx AaHHbrx pac_
cMorpeH HH)Ke. feo;roru,recKr4e Ha6rroAeHu,
14 KOMrueKc aH;uttITI,rqecKHX AaHHbIX, [Ony_
qeHHblx rlpH HCCIIeAOBaHUU BeU{ecTBeHHOrO
cocraBa rapbouarH brx [ocrpoe K, flo3Borirrlor
Bblc Ka 3aTb p F, il. KO H U e ilTya,rt bH brx no.roxe uuft
o lfi rrpor4cxo)rQleH[1r4.

I4cc ne LosaHHbr e rcap6cHaru rre nocrpor? _
KH B HaCTOffqee Bpetvfr i{axoArrTc{ B irpeAe_
,'Iax KoHTLIHeHT;L.rbHoro cKirolia ga mvbuse
6cuee I500 rvr.

flo;ruroH, tr{a KoropoM c rap6ouaiHbrMu
nocrpolixaMu noAHsrb{ MHororJJ4creHHbre
pa:rooSpa3Hbre r{3BepxeHHbre H ocatroqr{bre
rlopoAbl, pacnojroxeFi Ha )'qacTKe MaTepr{Ko_
BO|O CTCTOHa, r/Ie [epeceKaruTcrr pa3pblBHbre
Hapyuerrlrn cyOuruporuoli lt cybrvreprdr"Ino_
H arr rH o ti opi4e HT r,lpoBoK, nepHOAHr{e c Kr{ trc _
rr r_,rrbltsahl il{He a KTnBi,r3arrr4 ro ll o 6yc.rr oallu na_
roulr4e pa3HoHanpaBneHHbre BepTr.{KanbHbre
rlBHXeHHff pa3tHriHoli unrencfi BHOCTIT. IIo_
pollbr, pa3Bl4Tbre n sroft 3oHe, He3aBHcHMo
or cocraBa 14 npoHcxoxreHn_rr Heclr rta ce6e
crenbl M HOfOKpaTHOfO Te KTOHT4 rtesKofo Bo3_
Aefrcrsvg (uuorov ucreHHbre Tper{nHu pa3_

+27,7 -2,9
+26,6 -2,6

+23.5
+23,8

- R ?

- R 5
- t -

- R 7

T a 6 l n u a  8 i
Cta6unnue H3ororrbr
yr,repoAa rr xncJropoAa B
xap6ouaruL>t,Voo
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HaMH o6pasoeaHHAMM. gra o6ruHocrb Bbrpa_
xaercs vropSo.rro ruefi, $rusocrup Mr,IHepiurb-
Horo cocraBa (naarnesnaJrbr-rbre KaJIbuI,ITbI,
aparoHuT - ocHoBHbre cocTazuurcrr{r4e), re-
oxrltMtNecKI,IMH OCO6enHocTf,Mll. oCirosuoe
pa3rHqHe 3aKrIIOqaeTcq B U3OTOTTHOM COCTa_
Be yrnepola rapboHarHbrx nocrpoeK. tlts
nocTpoeK c r.ny6un 6olee 1700 u xapaKre_
peH rqxerufi yr,repoa (613C -9,2... _9,5%o).

VcxoLn r43 KoHrlerrtlnu o6pa:onaH}rrr Kap_
6onarnrx nocrpoeK nyreM oKHc,rIeHI,tq yrne_
BoAopoAHbrx ra3oB, oTMeTHM Ana cnoco6a
perul,r3aunn 3Toro npouecca _ 6noxuunqe_
cKnri, xapaKrepHHfr Arq nocrpoeK ure.rrl$o-
soti goHl,t, H xr,IMl,Iqecxltfi, ornl{qanurufi uo-
crporixia, :a$uxcrEpoBaHnbre B npegererx KoH -
THHeHTuurbHoro cKJroHa. Taroe pa3nnqr4e
qerKo orpoKeHo B 3HaueHnu cralvtJrbHbrx
H3oronoB yrnepoAa nocrpoeK. Ecrru ttn
uelrQonbrx rrocrpoeK llcroqHlrKoM yrnepo_
.qa HCCOMHOHHO.tIBJ'L;leTCq MeTaH, TO A.rUI OIIH_
cbrBaeMbrx HaMH nocrpoeK, rAO rap6oHartr
o6oraqenbr rrDKeJrbrM yrnepoAoM, xapaKrep_
Hbr TaroKe TDKeJlhre yrneBq[opoAHbre roMo_
J'IorI4. OnncaHrt cry{afl Bo3HHKHoBeHHrr Kap_
bouarsux rocrpoeK, o6orarqeHHbD( 6l3C s
pe^3ynbTaTe npeHMyr{ecTBeHHOrO yAiureHHq
6rrC c MeTaFior,a [208].

I4cxo4s H3 aHa.irlrrr{qecKr.{x, nnTepaTypHbx
AaHHbrx, oco6eHnocreft reoJlor r4t{ecKoro
CTpOeHI/tt{ H3W€HHOTO rIOrrrIrOHa M€XaHH3M
o6pasonaHu.q Heo6brqHbrx nocrpoeK npeA_
cTaBjureTcr HaM CneAyrouulur. Bce nocrpofi_
KH, He3aBHCHMO OT TOrO, HaxoarTcfl JWr AHU
B Hacroflt{ee BpeMrr B rrpeAenax ruell@a u-rlu
KOHTI,IHeHTanbHofo CKIIOHa, B KOHeqHoM cqe_
Te BO3Hr4Knu KaK pe3ynbTaT oKHCreHr4q npo_
AylcroB uy6nuHofr lera:aqun. Vueso.uopoA_
Hbre fa3br nocTynzuu u flocTynaroT no Motu-
uofr  30He pa3roMoB, gBrqrotu r4xcn
ceBepo-3anaArubrM npoAoJDKeHr4eM cyOurnpor_
Hoft roxno6epexHoli 3oHtr, paclonoxeuuofi
B rrpeAenax melr@a 14 KoHTHHeHT€uIbHoro
cKrroHa ro)KHee fopuoro Kprrnra. lera:auux
HocHJra nynbcaur4oHnsrir xapaKTep H rro Rpe_
MEHH COBNAAIUIA C AATHPYCMbIMI4 OTPC3KAMN
qeTBepTurrHofo rlepr4oAa, 3HaMeHyruulfiMr{
H3MeHeHH_s reoJroruqecKux cnryaunfi B pe_
rfloHe. Tax.prx [epr{oAoB , vcxoilfl H3 r{Mero_
rr\uxcn AaHHbrx, 6rulo MrlHurvryi{ verlrpe. Ha
Qoue H3MeHeHHs perrdoHa.n ruort reoJlortrqe_
crori cHTyarIHH B [peAenax orAeJrbHbIX TeK_
ToHnqecKr4x 6.noron, o6pasporqnxcfl B pe_
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3ynbTaTe nepeceqeHr4-rr pa3xoMHbx 3oH ceBe_
po-3anaAHoro u cy6rraepnrr4oH:urbHoro npo_
cTvpa}Iu'' npoucx olyfiH pa3HoHanpaBJreH_
Hbr e nepeMe ilde Hu-rr pa3J[t{qHolt aun rnryfibt tt
HHTCHCI,TBHOCTH, BTUIOTb AO BbIXOAA OTAEIb-
Hbrx y{acrKoB n cy6a:palbHyro 3orry.Ompu_
Tpre KaHEuroB, IrpHypoqeHHbrx K pa3JroMHbrM
3OHaM, lr npeAonpeAen uro BHeApeHHe yTne_
Bo.uopoAHux @lrougoe. llpn 3roM npoucxo_
Anxo OparqnoHr,tpoBaH He yn-re BoAopoAHbrx
fa3oB, B pe3ynbTaTe KOTOpOTO MeTaH yCTpeM-
nflrcfl B BepxlrHe cTpyKTypHbre ypoBHH, a
6olee rnKeJrbre yrneBoAopoAbr ocraBaJrncb Ha
HT,DKH rax crpyrffyp Hbrx ypoBH.qx. O KH cJreHr{e
MeraHa ocyulecrarrrnocl 6uoxr,rMtrqecKuM rry_
reM B BepxHHX CTpyKTypHblx ypoBHsx, a rfl_
xeJr brx ocTaToqlrbrx yfJr e B oAopoAoB _ Xr4Mr{ _
qecKHM nyTeM Ha HrDKr{tD( cl.pyKrypHbrx ypoB_
H.rrx. 3ro n npeAonpeAenr{lro pa3H}rrry B
H3oronHoM cocratse xap6oHarnbrx nocrpoeK
pa3fir^rHbrx crpyKrypHbrx yposHeft. Taruu
o6pa:ou, onucaHHble rap6ouarHrre nocrpori_
KI,I tB.rlgrcTcfl, ts KOHeqHoM cqeTe, rIpoH3BO.q_
HbIMH NPOUECCA AETA3AIIUH HCAP, B KOTOPbIX
pa3M e UIe H r,I 3aJ'IeX n y^rneBOAOpO.qOn.

I4s groro BbrreKaror BecbMa BaxHbre H
HHTepecHbre npaKTrqecKHe BbIBOAbr.

Llacrr ure.nr,Sa, pacnonoxeHH;ul Me)KAy
licc.r'teAyeM bIM ItOJr}'r.OlroM KoHTHHeHTaJrbHOro
cKiroHa ria nro a TapxauKyrclciM n_oBoM Ha
ceBepe, Aolu(Ha Ourr H3f{eHa, npexAe Bce_
ro, KoMrrreKcoM reo@u:uvecKlIx MeronoB c
uenbro BbisnJleHru norpe6eHHbrx yrJreBoIo_
poAH brx noByr.xeK HeaHTH KJ'rr,IaJIbr{of o TH rla.
Ta<ulrul noBylrKaMr4 Moryr 6rrrr lpa6enu,
BO3HHKaTOqlre B pe3ynbTaTe cTyrreHqaTofo
frorpy?KeHHs BocrovHo- Enponel-icxofi ruraT_
Qopuu Ha ror. Ecnw B npeAenax KoHTr,rHeH_
TtutbHoro cKiroHa, no xpafinefr uepe B npe_
AeJrax efo KpyrrHbD(. xopouo r,r3rreHHbrx yqa_
CTKOB, OTCyTCTByTOT rroKpbi IU KH H )
CCTECTBEHHO, TIPOAYKTbI ACTA3AIIUH HC KOH-
rleHrpHpyroTQfl, a pacceHBaloTc.rr, To B yKa_
3aHHbrx Bbrrrre rpa6eHax npu Huurr4r{Hu Kor_
neKTopoB H rroKpbrrxeK BO3MOXHbT KoHUeH_
TDauHq npoAyKToB Aera3aunr4 vr o6pasonaHue
ytneBoAopoAHbrx sar exe rl.

B npeaerax ceBepo-3ana.qHoro qepHoMop_
cKoro ruem,$a YxpanHu, Ha ureJrb$ax 6on_
rapr4n, Typurnr tr BocroqHoro no6epexrx
9epnoro Mops r,r3BecrHbr ra3oBbre $oHranrr
u xap6onarFibre lnrnsNxarrr, o6pa3yr.olrrne
Ha floBepxHocru Asa 6oltulre rera B Btrne
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B pe:y.ntrare orKpbrr*rfl Helr3BecrHor.o pa-
Hee MaccHBa KpHCTUL'iIHqeCrurx ropHbrx rro*
poA Ha 4He 9epHoro Mops, Koropbrit, xax
3To BHnHo rlo reo$n:rvecKr.{M }r reonoru-
qecKr4M MaTepuiuaM, flBn.AeTCS ilOABOAHbTM
[po.{on)KeH}.reM Kpulra, a rapKe AonoJIHH-
TetibHbrx l,rccne.(o B aun it Mar-M arla3rraa f o p n o _
ro Kprrua, aK3orHr{ecK}IX mu6 rpaHnTol4-
4oo pafiona Ea,rax.naBbr H raqbKpt rpaHr,IToB
H3 IOpCKHX KOH|JIOMepaTOB, nOn)^{eHbI, KaK
HageroTc.s aBTopbI, npHHunnrIa.Itbrlo HoBbre
AaHHbre rto reojTornu Kpuua. Oru AaHHbre
a paauofi Mepe Moryr 6rrrt l4cTor'rKoBaHbr
KaK c no:ur{ufr Tpa{uuuouuoft reoJror-Hu, TaK
i.{ B cooTBeTcTBH}t C npeAcTaBjreHt{rrM}r n.riH_
rosofi TeKToHHKu. Anropbr cKlroHstorcz B
nonlry nocleAuefi.

B npouecce pa6orbr Aer:L,'n43upoBaHbr
HeKOTOpbre 3rreMeHTbr cTpoer{Hrr :eusofi
Kopbr gua 9eprroro Mopl K oro-3an&4y or
Kptrnaa. flolHocrrro rroATBep)qaercr onpe-
Aeirsroue e BilHfl}l.l.1le o.AeCCrO- cr.rnoncKoro
pa3noMa. B pa6ore A.B.Verc_wrona [150.151]
oror pa3JroM uMeHyercfl crpyKTypolZ 6o,ree
BbrcoKoro paHra - JrHHeaMeHToM. Ec,rn gro
TaK, To noAobnas crpyKrypa Ao,DKHa HMerb
Aocraroqno Oo;nuryro MotuHocrb. Oteccxo_
Cnroncrulft pauou, KaK 3To cneAyer r43 psna
ny6;ruraqufr U50,15I,214 H Ap], pacrorra-
raercr npnMepHo s 20 KM 3afraAHee or 3a_
ila,qHoro Kpas IIIM. B npe.qerax JIIIM rrla-
tseHcTylor,uyrc ponb HrpaloT ABa pa3noMa:
cy6ruepualloHalsntrfr 3anaquo- Kpnrrr.rcrurfr u
cyOruupornlrfi JlouoHocoscrcHri. flocleg-
uuit - KaK BeposrHoe rrpoAolxeHue IOx_
uobepexHoro pa3noua. Ha npfinerauueM
YrpauHcKoM ulHre npoAo,r:KeHHeM Olec-
cro-CnnoncKofo nr,IHeaMeHTa cny)KrlT, no-
BHAr,IMOrvry, folonaHeBcKa.q uoBHaq .3OHa,
HMelouat MoIrIHocTb Ao 100 xu, l,r. uo,[o6_
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Ho OAeccro-CnsoncKoMy pa3JroMy, pa3Ae-
,,'r_fiK)rrlafl rrIHT Ha ABe npHHrlr{nHanbHo pa3_
nsre o6lacrlr. Ha ruuTe 3oHa rparffyercfl KaK
nporopu$r paHHe[porepo3oficroro vnv eilrc
6o,ree JIpeBHero 3aro)KeHr,rq.

3onoii. pa3,qenrrloueri KoHTv H eHTiulbHylo
Kopy Crur@crofi rurnrur u cy6oxeaHr,rqecKyro
Kopy 9epHoro Mop.q, Hxr{ TpaHcKopoBbrM
TeiffoHHqecKHM KOHTaKTOM, flBJ.IteTCfl, no
Harfi e r\{y M trr e H Hro, JI o u <-rH ocosc xr4 ft cy6urlr _
porulrfr pa3JroM, a ne r.ipoSjreMaruatHafl ru_
Hi,Iq, pacnojlaran[taflcfl Ha cxeMax HecKonb_
KC iO)KHee.

flo p*y,rbraraM rierporpaSuvecrurx uc-
ci-ieAoBaHu ft arropaMrr ilpeArrafaercfl Hotsarr
TpaKToBKa HeKoropbix Ilonoxerurfi .

l. B Kptnry, Hapflny c rpflacoBtrM l{ rop_
CIC,IM Mar-MaTp.3MOM, BepOqTHO npogR[eH Me_
,'iosoft H, BO3MO)KHO, AaJ(e na.ireoteH0BbUi rrtar_
Mari43M. Ilpozlyrmi nt arMarl,{3Ma pa3Horo Bpe-
N,r eHu npocrpancrBeHno pa:oGruentr : ropcxrari
\lanram3r"r ea$uxctrpoBaH n fopuotr Kpu_
r\,{y, a uelonoft - ts 3iInaAHoM fioABo71HoM [po_
AoJ.lxeHnil Kptrua n n Crerruovr Kplruy.

2. lVlenoaoir uarlraru:tl ,flllM, K Koro-
poMy orHoc.rrrcr nopoAbi 6osrHuronoft ce_
puv, HMeer qpKo BblpilKeHHrrit ocrpoBoAyx_
Hufi xapaKTep, cnoircraeHHuit roHbtM AyraM.
I0pcrur7 MarMaru3rr,r fopnoro Kplrua raK-
xe o6lanaer HeKoropbrMn ocrpoBolyxHbr-
MH qepTaMr{, Ilpl,rcyuprrr.rlr pasnlrrotl cTa$nu
ocTpoBHbrx Ayr.

3. I4croqHHKoM cHoca raJrbKH rpaHHTo*
HAOB B ropcKr,rx KoHt-JroMepaTax nocny)r(Hn
no3AHenporepo:oiicxnfi MaccLlB, HanHqHe
KOTOpO|O Xopotuo coilracyeTcfl c cyrqecTBo_
BaHr,reM nal.Htrrun Au4pycoBa B gepHol,r
Mope. Ecrt ratoKe AoKa3areJrbcrBa B noxb3y
Toro, qro JlolroHocoBcKnfi noAsoaHrrri vac-
cr,rB B cBoe BpeMrr rrpe.[craBnrt-,r co6ori su_
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Hafl w 3otloTar rHApoTepKatbHafl MHHepa_
nt43au,Hfl.

Kpnrepr,reM rrepexotra ocrpoBHoft .uyrn
B craAnro :pe-uori flBilsercs BHeApeHrle aHa_
TeKTI4a{eCKHX rpaHr4ToB HOpMiUrbHoro psAa n
Tonuy lrerauop$Hqecro{x uopoA ana$n6omr_
ronoft Sawar,r. Earamrosuiri ro;rerronrrri nyl_
KaHH3M He IIpoflBrIeH, HO B OCeBbIx 3oHax Ayf
Ha6lrcAaerc_s HrileHclrnutrfr BynKaHH3M Bcex
qerblpex nerpoxuMnqecKr4x cepxfi : r{3BecrKo_
Bo - LqeJI oqHofi , ru oul ouuronrr ft , KiuIH eBo _ Ha _
rpneeuli cy6rqenO.{nOli u rUeIo.{HOft .

Kraccu.re cKafl ocrpoBHa s. ilyra rroDKHa
HMCTb ABA TJIABHbIX 3JTEMCHTA: COry/TCTBYIO-
uyro 4yre rriy6oKoBoAHyro BnaAr,rny (:orry
norJrrouleHus) u 3oHy cy6ayruuu. Heo6xo_
AnMo rarcKe HaJrnrr{e lonepeqHoii nerpo_
xuMr{qecKoft soHa[bHocrll, Koropaq 3aKrr]o_
r{aeTcfl B yMeHbureHnu MarHe3HUUrbHOcTr4 r,r
NOBbITCHPIH XICXOqHOCTI,I MATMATI4qCCKHX
nopoA B HanpaBreunvt or $poHraar,noii x
rulonori qacrr,r Ayrlr. Tpyau,o Aa)Ke xnrr
roHbrx rl,rnHqHo oKeaHHr{ecKHX .IIyr peuaer_
c.a npo6,reMa r4x $ynaanaeura [14,431.rlepuol,lopcKarr BnaAt{Ha HMeeT o6u4yro
r,ry6lrHy, BKlloqar pbrxrrbre ocarKr{, oKotro
16 m.r H B groM orHourenull BnoJrHe N{oxer
r{ot{KypHpoBaTb c u3BecTHbrMH OKeaHHriec_
KI4MH BrraAr,rHalrr4. OaHaxcl B orr?rrrue or
KJlaccxllecKru( uy6oroeoAHblx BnaI.hH, flB_
ffrlotrl'D(c_rr BynKaHHqe c KHMn 30 HaMH norJr o _
rr{e Hurr. 9epnorr,ropcKarr Brr aAr4 Ha .UHHaMHq _
H a, rrTo fIo4TBepXAaeTC.tr npo tpe ccHpytotur4 M
riofpy)(eHueM ee aHa [150,151],  a raK)Ke
HaJrrrqneM s Hefr rp.rr3eBbrx ByrKaHoB. Ter'r
He MeHee, BbICOKOe noJloxeHHe pa3,&exa
Moxo B 3ariarlHofi H socroqnoii qacrrx Brra_
ArrHbr (cu. pr.rc. 103) xapaKrepu3yer ee KaK
pnSronoe o6pa:onaHue. llo a*aJrornyrc Apy_
rlrMn xopotuo H3peHHbrnan pu$ratum,, 6a_
ga.ulronufi c,torl, onpe.qenqeMrrft 3Aecb
re o@u slrve cKHM r,r Mero.ilaMu, Brr oJrHe M o)Ker
6srrl cJto)KeH BynKaHlrrauu. Ha 6ln:xo co_
ceAcrByrorqeri c 9epHouopcxoli sna.unHori
Bocro.rHo-Enponelicxori rruarsopue, ToqHee
Ha ee BbrcTyrre - VrpanHcKoM ulr4Te, Ha
loAHlrH.qx Moxo pacnonararorc, [opoAbr
rpaHynr,rrosoft Qaqnu, Koropbre no $lrsll_
qecKr4M cnoficrsaM orBeqarcr 6aganbraM.
fpanurororo cror Ha raKHX BbrcTy[ax Her.
floerouy HMeer npaBo Ha cyrqecrBoBaHue H
BaptiaHT HanHqHs fpaHynfiroBoro Synaa_
MeHTa n rlepHorr.topcxofi Bna,qHHe, qro Bilor_
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He corJracyercfl c ee A?rHaMuqHocrrrc. fpa_
HynuroBble nopoAbr - ,,cyxile", yro, Bepo_
STHO, U OrpaHHlIHBaeT BO3MO)KHOCTb KOH-
TaMr,rHaur4ll MarMbr. fio6annM H TaKoit wu_
repecnt r r l  $axr :  H3 o6Haxesus  B
rpauc$opMHoM pa3noMe Apro, BxoArrrlero
B cucreMy 3anaarrc-LbttwircKoro cpeAuH_
Ho-oKeaHr4qecKoro xpe6ra, aBTopaMr4 Apa-
rHpoBaH o6louorc ropHofi rropoAbr, BrrorrHe
orBeqatoruerl 4eynupoKceH - rrrar-r4oKJril3oBbrM
r(pncraJ'urocJraH r{a M rpaHyn r{Toso i{ $aqNr,r.
CreAonarerbHo, Mo)KHo Aorrycrprrb, r{To AHo
9epuorvropcrcofi BrraAXHbr co3AaBaJrocb rry_
TeM 3HAoreHuoft Aecrpyrel4n KoHTr,rHeHTrurb_
Hofi ropu, KaK B cBoe BpeM,s npeAnorararr
A. B.r{ercpron Il 50, i 51 ].

K nonpocy oO onpeAenennu :oHr,r cy6_
^uyKur{H Bce aBropu pa6or no llpnuepHo_
MOpCKOMy CefMeHry OTHOCTTTCTT oqeHb oc-
ropoxHo ln6o soo6u1e n:6erarcr ero o6cyx_
AeHHn. Har.r6onee orKpoBeHHo cBoro ror{Ky
3peHug BblcKa3brBa,rn l[.MaHerrr4 c coaBTo_
paMH [2141. flo HX MHeHr{ro, Bbixo.q 3oHbr
cy64yxrllru Haxelurcq B pafioHe llotlrnn,
BbrnyKJrocTblo oHa Ha[paBJler{a Ha rof lI na_
AaeT noA Bocro.rHo- EnponefrcKylo rgrar$op-
M-v. B oasofi n: crarefi ts"E.Xapln [1461
BbICKa3aHo irpe.{nofloxeHl4e, vro :oua cy6-
AyKrIHr4 npr4MepHo coBna4aeT c IitlocKocTbro
lterrrorloKycnblx KpbrrvrcKJ4x 3eiltJ,ieTpfl ceuuii
I4 ilaAaeT rrOA XOUTtIHeHTtulr,grrn Kprrrr,r.
I4.C.{eHHceBHq er f.i4.Karrxer [j9j .urru_
i"Jt', r{To 3oHa cy6ayruran nfipyxaercfl rra
ior, Ho He yKa3brBaK)T rcoHrcferno ee Mecro_
noJro)KeHi.re. B cnoeft nocJreAHefi pa6ore
A.B.t{eryHoB c coaBTopaMn npr4xoA}ir K
BbIBoAy, rtro Mo)KHo ".." TpaKToBa,ru, fopnrtfi
Kptrvr KaK crpyKrypy, o6pa:oeaBuryocq ts
pe3yxbrare nolulBura uy6ornx arDKeit nu_
roc$epul non pac[ono)KeHHyro ceBepHee
Crugcryro rinnry" [33J.

flpe.qloxeHHbre Ao ilocneAl{ero BpeMe-
HH cxeMbr crpyKTypbr ocrpoBHbrx Ayr Kptr_
Ma cTpaAanw cTaTr4qHOCTbrO: B Hr4X COBep_
rueHHo HeAOCTaTOqHO ) {HTbIBarI}ICb fr.rfaHT_
cKr4e paccTorrHHs, ,  KoTopbre Aon)r (HbI
npeoAoneBaTb crafaloilIl4e Ayrr{ SneMeHTbr.
Taruae nocrpoeH utr r pa3qeercq, Bo3Mo)KHbI
rolrbKo s rroba[bHbrx uacnrrabax. flpocr_
paHcTBeHHO-BpeMeHrryro MoAenb npeA.IIox(HJr
HeAaBHo B.B.IOauH [187]. 3araernu, trro oHa
He rruTbrBaeT cyuecTBoBaHllq [oIBO,rIHbrx
xpe6ron 9epnoro Mops, B qacrHocrn. rror_
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Typy. flo nerpolomqecKnM 14 pa{Hor,r3oron-
HbrM xapaKTepHcTVKAM f€UrbKa rpaHHToB,
rrpeAnoJro)rorreJrbHo cHeceHHafl c xpebra AH_
ApycoBa, BnorTHe aHtulo[r,rqHa rpaHmau JIor_
cKoro MaccHBa Manoro Kasxasa. B rcpcxoe
BpeMr xpe6er 6ltrt oqenb BbrcoKl,rM r4 oqeHb
aKTITBHO pa3pylll€urcs, rrTo noATBepxAaeT
noqTr4 AByXKHnOMeTpOBaq Tonrua KoHUroMe _
paroB Kpurua. 3uaqnreJrbHo AOJrbue -
BruroTb IrorITH Ao Hauero BpeMeHI,I _ Cyx{e_
crBoBrur Cpe4r.rHnoqepHoMopcrc,ui xpe6vr xar
3arraAHoe rrpoAomKeHue xpe6ra AlrapycoBa.
O 6o.ntruor? ntrcore gToro xpe6ra, epanvren-
roM Koroporo 6rr,u JIfIM, Mo)rcrro cyAr,rrb no
HiurHrrr4lo Ha HeM neAHfiKOB, KOTOpbIe nocTats_
nArru Ha HbrHerrrnee KpuMcKoe no6epexre
orpoMHbre mu6rr lpaHurorrAoB.

Taruu o6pasou, B Me3o3oftcxoe BpeM.rr
CYUECTSOBAJIA, UO-BHAI, IMOMY, EIVT]HAf l
Kptrucro-KanxagcKuur ropHa.rr crpaHa, ne-
PHOAruCCKH PACII]ICH'IBIIIA.SCS HA OTAEJTbHbIC
6loru c BeprnK€urbHbrMlr rrepeMeueHi{qMn
pa3Hbrx 3HaKoB. B parloue tInM - fopnufi
Kptru ilponcxoAr,rr c6lnxeHr{e BerBeii Eorm-
ttroro lr Ma"noro Kanrasa 14, Bo3Mo)KHo, nx
Bbnc[r,rH[rBaHr,re. floxoxee ua Kprru coqe_
raHue rcpcxofi H MerroBofi ocrponHbrx Ayr
ycraHoBJreHo H s 3axarxa3be. Xccrelosa_
TeirH Ma.,roro Kanxaaa, HeoAHoKparHo yno_
Mr.rHaBlurrrecfl B Harueir pa6or.e 152,861, H?_
3brBalor eror pafrou Ma-noraRKa3cKoli ocr_
ponnorl lyrofi (MOA). ts ee rpeAenax
Bbr.{eriflrorcfl IopcKo-HtDKHeMeJIoBa, IIon_
ruficxo-3aKaBKa3cKas ocTpoBHar Eyra H
rrpl,rMbrKaroulafl r ueri c nra MejroBaq Cena_
uo-Axepl,rHcKas oSnoliraroBarr 3oHa (CA3).
B cenepuolt :oHe pa3Burbr ropo4br 6oHll-
Huronofi cepr,rn, a B ro)KHoft - o@lroJrrrbr,
npeuMyruecrBeHHo trlrrpy3r4Bnori eaquu.
Ot;ru.{H-a STIIX AByx 3oH or rufiorerr,rrlecKnx
KpbrNlcKr4x OCTpOBHbTx Ayr _ B [rHpoKoM
pa3Burvrr 6onuHuroBoro MarMarr{3Ma B r,op_
croft Ayro, a o$uonnroB - B MeJroBofr. flo-
cneAHee o6rgcugercg HiuIttrIHeM iuuoxroHoB
H O6AYTqHoHHIIM XapaKTepoM KoJIj:ILI3HH
nrtr4T B AaHHoM pafioue.

HenoxeHHbre B Hacrosruefi xHure Mare_
pnuurbr He rlo3Bonff ror cAeJr arb oA Ho3Ha.r Hrt fr
BbrBoA o reoAHHaMr,rKe CenepHoro flpuuep-
HoMopbg. Anroprr cqrdraror, oAHaKo, qro
ycTaHo&rleHHbre @arrlr ryqure noA4arorc"rr
o6lqcxeuurc c noarEqnft n;tnrosofi TeKro_
HlrKH. C groll ToqKH 3peHr{rr KprrnrcrcEe rop_
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Hbre coopfxeHnrr flBJrflrorcx 6eperoBblMn
KopAnrbepaMu B 3oHe KonJru3r,rr{ .uoreu6-
pnricrofi roHlBaHcrofr mar$opuu l{ TaK_
)Ke AoKeM6pr,rfrcxoli, Ho neperprnori cpaB_
HrlTerbHo MuuroMorqHbrMu crn$cxul,ru o6_
pa3oBaHr{ s.Mn, Bocroq uo- Enponeltcxori
nrarQopulr.

C nosurrufi nnuranofi rer<roHr{Ku 6rura
rrpeAfipuHrrra nonhrrKa odlscuurb r,r ocHoB_
Hbre MeruunoreHlrqecxrae oco6eHHocrlr [ane_
oocrpoBHoft aym ceBepa gepHoro uopx. Kax
cBuAerenbcrByror A.Mur.{er n M.fapcon
[93J, P. Cnuuroy [221j, Nrn n€ueoocrpoB-
Hbrx Ayr xapaKrepeH onpeAeleHuufi ua6op
pyAurx [posB.IreHuli. B MarMarr/rqecKyro cra-
Mro pyloo6pasoaaHlni 3aqacryro BosHuKalor
npoMb[IneHHbre cKoruIeHH.'l XpOMI,ITOB, H.rIb_
MeHfiTa, TnTaHOMaIHeTI,ITa, MaIHeTI4Ta, HO_
Koropbrx HepyAHbrx MnHep€uon. B Kpuuy,
KaK sacru rriuieoocrponuofi Ayru, onucaHa
3HaqETeiTbHag MI{HepUUn3Sqlr_g xpoMrutlHHe-
JrHIoB, turbMeHlrra, TlrraHoMarHeruTa. K co-
)K€UreHr4A, TaKOTO poAa pyAonpoflBrteHlrrl B
JIfiM rroKa He gafineHr,r, rrro He r4cKJrroqaer
BepoflrHocrlr rD( HaxoAoK n 6y4yrqeM.

l-n4porepMaL-rbHzur MxHepa-jrtr3aqn_s - ra-
-[ e HHT, c $alepur, xilJl bKorl yrpwr, Kr,rHo Bapb,
perke trplT'r4e cy.nrsugH - HMeeT HeKor0pbre
o6tr1rae qeprbr Nts sc,efi HaneoocrponHofi
AyrH. Kax npaBr4ra, gra MfiHepajrugar\ytfl
6olee 3HaqureJitHa 6rus KpynHhrx Hapyme_
nmft, a 3aqacTyro noKUIlt3oBaHa B Hx lrpeAe-
JIax, rrTo n ooulelt oTpDKaeT ee HaJIO)KeH_
ulril xapaKrep.

Bucxa:asHbre paHee HeKoropbrr\{fl Hccne-
AoBaTen.svu fopuoro KparMa Hreu o roM,
rITo oKonopyAHbre r{3MeHeHHrI o6u.rtnHee sce_
ro npoflBJreHbr B 6olee ApeBHltx ByxKaHu_
TAX, NPEACTAtsJI.'IIOTC' HAM HCAOCTATOqHO
o6ocsonaHHhrMn. B JIIIM 3aqacryro BecbMa
H3MEHEH6I .4DKC MOJIOAbIC BYNKAHI,TTbI BO3-
pacroM 30-50 MrrH.Jier. Cxopee cytuecrByer
coBnaAeHlle 3oH 3HaquTerbHbrx oKoJropyA_
HIIX ll3Meueunfr c 3oHaMu peraoHanbHbrx H
rrry6zuHlx pa3rroMoB. He6esHHTepecHo co-
nocTaBr4Tb oKonopyAHbre r,r3MeHeHr4fl B npe_
AeJrax XnM u fopHoro Kpuua. Xapamep-
HbIe AI,s JIIIM ilponr4nnrnsaL\ut, )riropuTn-
3aqutr, rap6oHarnga\Hs,, oKBaprIeBaHHe,
9nI4AOTH3aIIUq, CenaIoHI{Tr{3aU[ f , r\eoJtur]gr_
3aL\HA, TpeMonr{TK3ar\Ltfl H Apyrr4e - oTqac_
Tr4 npoeBJreHbt H n 3anaAHolr Kpuuy. Tax,
topcKlre H3Becrrurrur EalarnaBbr r{ [pl4ne_
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