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n p o 6 n e ~ a  nponcxoxneHnn yrneBonopoppb1x (YB) 
C K O ~ J I ~ H ~ ~ ~ ,  HeCMOTpU Ha OI'pOMHOe KOnU.teCTB0 pa6os, 
~ O C B U ~ Q ~ H H ~ I X  3 ~ 0 f i  TeMe, H B HaCTORQee BPeMU nOCTaTO'IH0 

aKTyaJIbHa. B CBIl3W C H ~ O ~ X O A M M O C T ~ K )  pe~Ta6enbH0r0  n0HCKa 
HOB~IX c ~ o n n e ~ n i i  H ~ T H  H ra3a n3yseHne O C O ~ ~ H H O C T ~ ~ ~  

reHepauns XHAKRX n ra3006pa3~b lx  yrneBonoponoB, OCHOBH~IX 

reOJIOnt'ieCKHX y~JIoBtii, H e 0 6 ~ 0 l I U M b l ~  N I U  $ O ~ M U ~ O B ~ H H U  HX 

c ~ o n n e ~ n f i ,  cocTasnnloqnx o c ~ o s y  reneTnrecKoro 
n p o r n o 3 ~ p o ~ a n n n  H ~ $ T ~ ~ ~ ~ O H O C H O C T H  Heap, npwo6peno 
CemRHll O C O ~ ~ H H O ~  3sauense. ni3JleHne TeMnOB AO~M'IH H ~ T H  

H rasa B POCCHH, neBocnonnetine ~(06bl~oro y rneBonopomoro  
Cblpbn 3anacaMH OTKpblBaeMbIX ~ e ~ T O p 0 X j l e H ~ f i  YB ~ p e 6 y e ~  
6onee m y 6 o r o r o  HaYqHOrO O ~ O C H O B ~ H H ~  pa3ReJIbHblX nOHCKOB 

H ~ ~ T R H ~ I X  n r i u o s u x  cronnenna.  
B nannoil pa6o re  pacchcoqeao OAHO n3 HauMeHee 

p r u p a 6 o ~ a ~ ~ b l x  n a n p a s n e ~ u i i  B r e ~ m l r r e c ~ o t i  oqen re  Hem, 
CBR3aHHOe C YCnOBWRMH r830HaKOnneHHII B 3eMH0fi KOP. 

KoTopoe B H!JB~CTHO~~ cTenenn Bnnnm H Ha npoqeccM 
aKKyMYnRUHH H * T ~  B KOMeKTOPCKHX 9HWHTaX.  H a  
npnMepe 3anap~oi.3 Cu6npn paccMolpena ponb raw6 p a ~ n e i i  
reHepaLIHt4. 6 ~ o x a ~ n r e c ~ o r o  H PBHHeKaTaEHeTH'ieEKOrO 
resesaca. a $ o p ~ u p o s a n n n  30s s e $ ~ e r a s o ~ a ~ o n n e ~ u  Ha 
~ e 6 o n b m w x  rny6nnax  (no 2 KM) H o n p e n e n e ~  KoMnneKc 
n a p a k t w o s  m u  sblneneHwn n n p o r n o 3 n p o ~ a ~ n u  B ocaoo'iso~ 
KoMnneKce ~BTOXTOHH~IX c ~ o n n e ~ t i u  ~ T H X  rasos. 

rJIABA 1. COCTOHHWE M3YYEHHOCTM 
~ P O M E M M  o POJIU r ~ m ~  P A H H E ~  



pana KaTareHeTMqeCKMX c~annt'i npeo6pa30~a~un 
OpraHusecKoro BeLuecTsa (OB), T.e. TPT=A+nK+MKl, rAe 
non ' n ~ n e K c o ~  ,Q noupa3y~e~ae~cn  Merati ~ ~ ~ O X U M L ~ ~ ~ C K O T O  

nponcxomneHua, 06pa3ym1unkca B nwareHeTnrecKym crdnum 
npw6pa3o~a~un  OB, non MHneKCOM n K - M ~ T ~ H  
n p o ~ o ~ a ~ a r e ~ e 3 a .  M K I - M ~ T ~ H  HaqajlbHblx c~annt'i 
~ e 3 o r d ~ a r e ~ e l a .  Tam pati~eri reHepaquM no cBoeMy 
llO7lOXeHUlO B pa3pe3e W no OTHOUIeHMm K TaKOMY 
Bam~eSllle~y py6exy B X H 3 H U  H ~ @ ' T ~ T ~ ~ O M B T ~ ~ M H C K O ~  C B M T ~ I ,  
KaK rnaBtlan @a3a reHepaqun H ~ Q T M ,  I(BnAK)TCfl B uenoM 
" B ~ P X H H M M "  n " ~ o H ~ @ T I I H ~ I M H " . T ~ ~ ~ M U .  XOTfl'. B M X  COCTaB 
~ ~ n m ~ a e ~ c r  MeTaH C T ~ A M U  MKI. ' . . . . 

n p u ~ e p ~ b l f i  HHTepBan - rny6nw; B - K ~ T O P O M  

o6pa3ym~cn " B ~ ~ x H U ~ " ,  "noHe@T~Hble" ra3bl-OT 0 no 1.5 ... ~ K M .  
~ T M  ~M@pbl XapaKTepHbl. rflaBHblM 06pZ3i)MI P J R .  
~ ~ ~ T @ O ~ M ~ H H ~ I X  Tepp~~opnt ' i .  

"' ' F m ~ ~ a a  @am reHep.dqnn xnuitnx ymeBOLIOp0AOB 
(r@Hj bcyqec~snne~cil B r n a e ~ o i i  3 o ~ e  n e @ ~ e o 6 p a 3 o ~ a ~ n n  
npn cTeneHu npeo6pa3oka~nr OB MKI-3. B >TOT nepuon : 
napinnelib~aa f e~e f iqun  ~ e ~ a ~ a  u ~ ~ n e ~ c i ' o c n a 6 n e ~ ~ o f i .  B TO 

me ~ I ~ ~ M R ; K ~ K  C ~ M T ~ T  H.B.nonaTn~. B F3H OCyUeCl'BJlneTCU 
rnaBHan +a3h reHepaqnu roMonoros M ~ T ~ H A ;  n o  naHHbl& 
E.A.Por03u'~bfi. ,B  3 ~ 0 6  3 o ~ e  nponcxonu~ 06pa308a~ne : 
n 0 n y T H b l ~ ~ e @ k R ~ b l ~ ' r a 3 d s ,  a no CBeneHMflM fO.M.Kopraru~oC3 
B 3TOT ' nepMOn ' ~pOnylJMpyeTCR OCHOBHaR ' M & C C ~  " 

. , ymeBOL(OpOnHb1~ ra30B. . 
., . 

3 ~ ~ ~ e p ~ ~ e ~ T U l b ~ b l e  pa60Tbl B.n .co~onoea  .Pi ' 
B.@.CUMOH~HKO (1973) nOKdYdnH, YTO Ha CpeAHUX CYdAUXX 

~ a ~ a r e ~ e 3 a  . A-r-% n aaxe K '  ' d ~ ~ e ~ a e ~ c a  c ~ w x e ~ n e  
M H T ~ H C U B H O C T H '  r e~epa4~Li  MeTaHa- OCHOBHOrO KOMnO'HeHTa 
r l30Bblk  ~~0IIfleHllt'i. B'TO me Bpeklfl B &OM U H T ~ ~ B ~ J K " ~ & T K O  ; 
@ U K C M ~ ~ ~ T C ~  IlOBbllueHMe UHT~HC'P~BHOCTU redepaunu Tn~enblx 
I'OMOnOTOB MeTdHa, T.e. OTMeqaeTCIl no 3TOMY nOKa3aTeJK 
rnasfias 3 o ~ a  re~epaunn m ~ ~ u ~ " y r n e ~ o n o p o n o ~ .  T ~ K U M  
06pa30~,  " ~ e a ~ ~ n m a n  l o ~ a "  no naHHblM  TUX 

3KCnepMMeHTanbHblX ' pa6o.r H ~ X O A U T  C B O ~  y6eeylTenbHoe 
nOnTBepXneHlle B pe3KOM CHUXeHUH UHTeHCCIBHOCTM reHepaUMU , 
MCTaHa B IlepUOn TQH. 

A 

~a3b1,06pa3yloUUe~fl B F3H. 0603HaqaIOT~~ HaMM KaK 
" H ~ @ T U H ~ I ~ "  ra3bl. Hnme T3H OTMeqatTCU rny6o~oe 
npeo6pa30sa~ue opraHssecKoro ~ e q e c ~ ~ a ,  cHuxaeTca 
BHTeHCMBHOCTb reHePaUUU XHZKHX YB M BO3paCTaeT 
MHTeHCUBHOCTb 06pa30Ba~UII HOBbIX O ~ ~ ~ M O B  MeTaHa.  TO 
r n y 6 n ~ ~ a s  @aria reHepaunn "~wmwero", "nocne~e@~nnoro" 
MexdHa, Korna OB rrpeo6pa3ye~cr no C T W U ~  MKI-AK. 

K ~ K  B M ~ M M ,  retfepaqrzn MeTaHa npenluecTByeT, 
conpoBoxnaeT n 3 a ~ n m y a e ~  npoqecc ~ e @ ~ e o 6 p a 3 o ~ a ~ n n .  B TO 

me BpeMa, HecMorps tla reHepaqum ra3a Ha scex cTannrx 
npeo6pa3o~a~ur  OB, OCHOBHYIO erO MaCCy COCTaBnRloT 
"sepx~ue" n " H H ~ H H ~ "  r am.  n o  naHHblM C.r.Hepyqesa, 
E.A.Por03u~ot'i (1985), u3 OB ryMyCOBOr0 Tnna npn 
npeo6pa3o~a~nu em OT ~ o p @ a  no aHTpaquTa oKono 15% 
MaCCbl !4ne Ha reHepUnIO MeTaHa. M 3  3TUX 15% OKOJIO 5%, T.e. 
npHMepH0 113 , COCTaBnneT MeTiiH ~ U O X U M M . ~ ~ C K O ~ O  M PaHHeKa- 
TareHeTnyecKom re~e3nca. 

0 6 q a a  Macca OB, npeo6pa3ymqanca B MeTaH B 

~ ~ ~ M H H O U  3OHe. TOXe O W H b  BeJlMKa- OKOnO 7...8%. O A H ~ K O  
 TO TonbKo B cnyqae, ecnn OB nocTnrno a ~ T p a q n ~ o ~ o u  cTanun. 
B H C @ T ~ ~ ? . ~ O H ~ C H ~ I X  6acceR~ax nono6~oe npaKTnrecKu 
UCKJIWVaeTCR, CTdAbiU ~ ~ ~ O ~ ~ ~ ~ O B ~ H H O C T U  OB pegKO 
npesb1uam.r MK5. 06wdr Macca MeTaHa ~ p e x  c~annri 
npeo6pa3osa~na OB (MK3.s) npuMepHo onHoro nopnnKa c 
" B ~ P X H M M U "  ra3aMM. KdXe HeCKOnbKO MeHbUle. 

Hano CKaYaTb, YTO mfl OlleHKM ~aClllTa60~ 
o6pa3ylo~uuxcn rd3os p a ~ ~ e r i  retlepauuu qacTo ncnonb3ylo~ 
naHHble no y r n m  Ponb yrnefi B reHepaquu MeTaHa. 
X ~ ~ ~ C T B U T ~ J ~ H O .  HCKJloqMTenbHO BenMKa (B.r.Bacunbee. 
B.kf .Ep~a~oB. H . H . H ~ M L I ~ H K ~ .  B.A.C~opo6ora~oe U np.). 

B.i'i.EpMa~om M B . A . C K O P ~ ~ O ~ ~ T O B  (1984). 
O ~ C T O R T ~ ~ ~ H O  PaCCMOTpeB POJlb y l 0 ~ l b ~ O f i  OPraHMKU B 

@ o p ~ n p o s a ~ n n  r a ~ o s b ~ x  -~anemeu tra Mononblx nnuTax . 
~IPHBOARI B c ~ o e u  pa60~e cnenymuine KdHHble o KonusecTse 
MelaHa (M'). Bhln~~lflIOUerOCH npki 0 6 p a 3 o s a ~ u ~  TOHtlbl  yrm 
Ira pmnnqtlbtx c-r-a:~~nx yrne@u~aqnu: 



- p a ~ l l n n  ti cpemnn Gypoyronh11b1c (61.2) 68 
- n o ~ u ~ n n  6ypoyronbnan (61) - 100 
-unuf~~onnab~e~~(a(l (A) - 168 
-ra30ean (n - 212 
- m n p ~ a n  (x) - 229 
-KOKCOBBU 00 - 270 
-OTOIU~HHO-cne~amulancn (Oc) - 287 
-roman n nonya~rrpauwroeaa (T+nA) - 333 
-awrpauwroean (A) - 419 

npUBe~eHHble naHHble CO3namT BfleqaTneHUe, qTO Ha 
PaHHMX CTanUllX Y ~ J I ~ @ H K ~ ~ U M  MeTaHa 06pa3ye~cn H a M H O r O  

MeHbUle, qeM Ha n03nHUX. A ~ ~ ~ c T B M T ~ ~ ~ H o ,  npU 06pa30~aHUU 

TOHHbl yrnfl CTaAUU A BblXOa MeTaHa COCTaBnPeT 168 M'. a 
TOHHbl YrnX CTaAMM K- 270 M3. OP.HaK0 T ~ K O U  BblBOn LIenaTb 

~enb3a no cnenymquM T P ~ M  npwinHaM. n e p ~ a n  npsqnsa 

CBH3aHa C TeM, qTO, 6a3tipyncb H a  AaHHblX n0 YrnflM, He 
YqUTblBaloTCfl OrPOMHble MaCCbl  MeTaHa ~ U O X H M H ~ ~ C K O ~ O  

re~emca,  06pa3ymqnecn B nuareHeTusecKym cTanem 
npeo6pa3o~a~ua OB, a HHorna u nosnsee. B~opan npuquHa 
06ycnO~neHa KyMynnTUBHblM XapaKTepOM yKa3aHHblX AaHHbIX 

no BblXOny MeTaHa. Bblx0n MeTaHa B 270 M~ H a  CTWM K 
BKnloqaeT B ce6u KaK MUHUMYM 168 M3 MeTaHa c~anMfi 6 U A. 
C n e n o ~ a ~ e n b ~ o ,  B 270 ~3 MeTaHa CT~P.UM K HaxonuTcn 60% 
MeTaHa ~TdnHfi a M 6 ,  T. e. MeTWa p a H ~ C f i  TeHePaUMU, U 

TOnbKO 40% MeTaHa C T ~ A H ~ ~  r, U K .  M, HaKOHeU. TpeTbfl 

ITpMqMHd CBU3aHa CO C I ~ ~ ~ ~ U @ U ~ O U  OflpeneneHMn UHTOHCHBHOCTM 

~ e ~ a ~ 0 0 6 p a 3 0 ~ a H U n  B f lpUpOn~0~ reonoruqec~oh O ~ C T ~ H O B K ~ .  

3 ~ 0  @ M ~ H K O - X H M M ~ ~ C K ~ ~ ~  UHTeHCMBHOCrb TeHepaUMM MeTaHa, 

onpenenneMag cooTseTcTBymquMw napaMeTpaMu. B peanb~oir 
re0JIOnlqeC~Ofi O ~ C T ~ H O B K ~  Ha $ W ~ H K O - X M M M ~ ~ C K H ~  IIpOUeCCbl 

HaKnanblBaeTCR ~ d ~ o f i  ~ a ~ ~ e 6 U l U f i  re0n0rM~e~~Mfi @ ~ K T O P ,  K a K  

YMeHbUIeHMe MaCCbl  OB C POCTOM er0 K ~ T ~ R H ~ T H ' ~ ~ C K O U  

~ ~ ~ o ~ ~ ~ - ~ o B ~ H H o c T M .  Ecnn Ha c ~ a n u u  FI 6blna roHHa yrnn B 

o n p e n e n h ~ o ~  0 6 % & ~ e  noponb~. TO Ha cTanunx K-T B ?TOM xe 
o 6 b e ~ e  nOpO!Jbl 6yne~  OKOnO 0.5 T YrOnbHOrO BemeCTBa, U 3T0 

YMeHblueHUe MaCCbl ~ U n b ~ e f i l ~ U M  06pa30~ CKUblBaeTCn H a  

BblXOne MeTaHa. B . ~ . ~ T ~ o ~ ~ H o B ~ I M  (1980) y ' l e~a  

reOnOrUqeCKMX @BKTOPOB ( Y M ~ H ~ U ~ ~ H M ~  MaCCbl OB C rny6u~ofi,  
pa3nUqHblfi n ~ a n a 3 0 ~  m y 6 ~ ~  npw npeo6pa30~a~un OB Ha ~o i r  

unu MHOU c ~ a n ~ u )  6blno npemomeHo pasnurarb ma Buna 
UHTeHCMBHOCTH reHepaUMll MeTaHa: 

1 . @ H ~ H K O - X U M M ~ ~ C K P X  MHTeHCHBHOCTb, OlLpenenXeMafl 
Ha ToHHY 06pd30~a~Uler0~11 yrnn;  

2.reonorurec~afl mTeHcuBHocTb, OnpenenneMan c 
Y ~ ~ T O M  YMeHbIUeHUII MaCCbl OB, T.e. PaCC'IMTblBaeMall Ha 
U C X O I Z H Y ~  ero Maccy. 

Hano CKa3aTb. 'IT0 MHOrMe MCCneAOBaTenR 
( A . ~ . K o H T o ~ o B u ~ ,  C.r.Hepyqe~, E.A.Porosu~a, B.A.Ycnelc- 

c~kifi), XOTU M He  BblAenXnM YKa3aHHble &Ba BUAa 

UHTeHCUBHOCTH IXHePaUMH MeTaHa, HO we AaBHO OtlpenenSnT 

sanoab~fi sblxon YB Ha TOR unu MHOU C T ~ A U H  npeo6pa30sa~nn 

OB B npouemax OT UCXOAHOA ero Maccbl Ha 
~pen~e6ypOyr0nb~0fi CTaAMH. 06pa30BaHUe OrPOMHblX MaCC 

MeTaHa P ~ H H ~ A  reHepaUMM H H  Y KOrO He Bb13blBBeT C O M H ~ H M ~ .  

O A H ~ K O  mx ero coxpaHenun H a  He60nbmMx rny6e~ax,  KaK 
C'4MTaK)T M H O r U e  UCCneDOBaTenU, B IlPHPOile TaKUX yCn0BHfi 

HeT, U 3TOT MeTaH BO BCeX CIIY'IaSX PaCCXUBaeTCH M He 
npHHUMaeT YYaCTUfl B ~ O P M U P O B ~ H U U  ra30BblX ~~0f lne~Mfi .  

B . A . C o ~ o n o ~ b 1 ~  (1965) BIIepBble 6bln0 Bbl&BUHYTO 

nonomeHue. 'ITO rnanHax ponb B @ O ~ M H ~ O B ~ H H M    OH 

r a 3 o ~ a ~ o n n e ~ n n  npuHamexu-r rasy BblcoKoTeMnepaTypHoro 

r e ~ e w c a ,  06pa3ymqe~ycn B ~ e p ~ o ~ a ~ a n u ~ n s e c ~ o f i  3 o ~ e  HUXC 

MaKCilMyMa reHepdllHM H ~ @ T H .  T.e. " n ~ ~ n e ~ e i $ ~ f l ~ ~ ~ y "  ra3y. 
Me~aHy p a ~ ~ C i %  RHepdUUU B.A.Co~onoe npdKrnqecKM He 
npllflaB&Il 3HasellMn. TdK K a K  C'lUTaJl, YTO TepMO- 
KaTaJlMTUqeCKMe npOlleCCbl H a  He60flbluU~ my6UHax (no 2 K M )  
pa3BUTbl OqeHb cna60, a OCHOBHan M a C C a  MeTaHa 

~ U O X ~ M U ~ ~ C K O ~ O  re~e3uca 06pa3ye~cn nnmb AO rny6u~b1 50 M, 
me OH non~ocrbm paccewaae-rcn. 3m Tows s p e ~ n n  nonyquna 

UlMpOKOe npU3HaHUe U, $ ~ K T W ~ ~ C K M ,  RBIIUeTCll ~ O M M H W P Y I O ~ ~ ~ ~  

a0 CMX flop. 
C.r.Hepyse~ C COaBTOpaMH (1985) CqUTaeT, VTO 

U M ~ H H O  ~a ~ O J I ~ I L I M X  r n y 6 u ~ a x ,  Huxe r3H. canponeneBoe OB 
np0,Q'UUpyeT MaKCMMaJlbHOe KOntiYeCTBO MeTdHa, T.e. Ha 
cTWnrx flpe06pa30BaHM~ OB KOKCOBOU, O T O ~ ~ H H O -  

cne~amqei icn  M ~ o q e f i  OcyqecTBnneTcn rnaeHan @ass 
reHepaUUM MeTaHa. fl0 UX MHeHUlo, 3Ta BCnblLLlKa 
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~ r r a ~ o o G p a 3 o s a t 1 n a  csnyaHa c nepec~pof i~of i  OB 
canporleneBoro Tuna n B  TOT nepnon 0 6 p a ~ y e ~ c a  OKOJIO 9% 
MeTaHa OT Maccbl ticxonHoro OB (B pacqere Ha Maccy OB K 

Hayany 6ypOyronbHOfi c ~ a n n n ) .  3 ~ a  Tows 3 p e ~ u u  ~ J I W ~ K ~  K 

BblBOny B . A . C o ~ o n o ~ a ,  OTJlM'iaflCb JlLiUlh K O ~ W ~ ~ C T B ~ H H O ~ ~  

0ue~Kofi  ~ I I ~ ~ U H H O ~ O  MaKCMMYMa reHepaUMN N 6onee TecHOfi 
I ~ P U B I ~ ~ K O ~ ~  MaKCIIMYMil MeTaHa K OB CanpOneneBOrO Tuna. 
XOTR W FYMYCOBOe OB Ha 3TMX CTanMIlX TdKXe C ~ o B ~ ~ U I ~ H H O ~ ?  

MHWHCnBHOCTbK) npony~upyeT MeTaH. n o  C.T.Hepyqe~y, 
rnamarr @a3a reHepaquu ra3a (TOT) HavuwaeTca c r n y 6 u ~  
3.6 ... 4 K M  M npoAonmaeTcn Ha 6onbunx rny6w~ax. w MMeHHO c 
Hefi CBR3aHa IIpevlMYUleCTBeHHaP ra30HOCHOCTb 60nbuux 
I ' J ~ ~ ~ u H ,  a 3@@eKT T ~ ~ O @ I I K ~ U M H  H ~ @ T I I H ~ I X  3aJle~efi "no THny 
t i p e ~ u ~ r a " ,  npemoxewHoro ~ ~ H A ~ C O M ,  He MrpaeT ~axofi-nu60 
3aMe~Hofi pOnU. BblBon 0 npUypOYeHHOCTU T@r K 60nblUWM 
~ J I ~ ~ u H ~ M  n HaXOXAeHwe r @ r  HMKe r @ H  O ~ O C H O B ~ H  TdKXe 
A . M . A K ~ o M x o ~ ~ ~ B ~ I M  (1973). H.6.Baccoe~uq Tome CqUTaJl, 
qTO HaXOflMTCR HM>l<e ~ J J ~ B H o ~ ~  30Hbl  TeHepaUMM X M W W X  

YB. E.A.Por03u~a (1981) OTMeqaeT. 'ITO rnaBHan aa3a 
ra3006pa3osa~na cooTseTcmyeT rpanauuuM ~ a ~ a r e ~ e 3 a  MK4- 
AK, C MaKCMManbHblM npOflBneHIleM Ha MKS-AKI B MHTepBaXe 
MaKCPlManbHblX r n y 6 w ~  nOrpyXeHJin 4,3 ... 5 K M .  

Hapany C W3nOXeHHblM. Pa3BMBBeTCR W ApyraSl 
KOHUenLlHIl 0 B ~ X H O ~ ~  pOnM ra30B He TOnbKO I ' J I Y ~ H H H o ~ o ,  HO M 

BepxHero MaKcnMyMa reHepauuw. pacnonoxeHHoro Han 
r n a ~ ~ o t ?  30~0 f i  H ~ @ T ~ O ~ ~ ~ ~ O B ~ H M I I .  T ~ K .  A.~.KOHTO~OBWY W 

B.n.&d~nnosa (1973) OTMeTMnU, YTO B pa3pe3e YrneHOCHblX 
Tonu 30Hbl UHTeHCMRHOTO r a 3 0 0 6 p a 3 0 ~ a ~ u ~  pa306IIleHbl - HaA 
r 3 H  BbIAen8eTC8 30Ha npOTOpdHHeMe30KaTaRHHOFO 

MHTeliCUBHOrO I ~ ~ ~ O O ~ ~ ~ ~ ~ O B ~ H M I I  (cT~AMW 6 - , 4 1 ~ 2 ) ,  a HMXe 
r 3 H - 3 o ~ a  n o 3 n ~ e ~ e 3 o ~ a ~ a r e ~ ~ o r o  nHTeHcnBHoro ra.30. 
06pa30BaH~s (CTdn~bi K u OC). ~ . M . ~ o P ~ K M H  (1973) Bblnenun 
HMXtiK7K) (Ha rny6uHe CBbllue 6 KM) M BePXHlOlO (AO ~ny611Hbl 
1...1.5 KM) 3OHbl ~ 3 0 0 6 p a 3 0 ~ a ~ u f l .  H . 6 . B a c c o e ~ w r e ~ .  
H . B . ~ o ~ ~ T u H ~ I M  U A.n.Ko3n0Bbl~ (1979) 6bln0 BblAeneHO 
qe.rb~pe O C H O B H ~ I X  ~ O H ~ I  ra3ore~epaqwn: 1) rnaeHarr 
( n n a r e ~ e ~ u q e c ~ a n )  sotia r a3006pa30~a~un ,  2) m a m a n  
(Me30tia~ar-e~e~n~ec~arr)  3 o ~ a  06pa3osawua m u p ~ b ~ x  ra3oa M 
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~ e @ r n ,  3) HMXHRII  ( ~ a ~ a r e ~ l e r ~ q e c ~ a ~ )  3 o ~ a  ~ e ~ a w o o 6 p a -  
~ O B ~ H M X ,  4) anoKarareHeTuqecKan 3 o ~ a  0 6 p a 3 0 ~ a ~ u n  Kucnblx 
r a 3 0 ~  (no npencTasneHunM A.JI.Ko3nosa). M . R . P ~ ~ ~ B M % M  
(1988) B pe3yJlbTaTe M3YqeHUfl H ~ @ T ~ ~ ~ ~ O H O C H ~ I X  KOMIIJICKCOB 

3anan~of i  Cu6upn OTMeqeHO O T ~ ~ ~ U B O ~  o6oco6ne~ue  
sepxweir r n a s ~ o i i  3 o ~ b 1  r a 3 0 0 6 ~ 3 0 ~ a ~ u u  B uHTepBane m y 6 k i ~  
600 ... 1800 M. 

60nbuI0e 3 ~ a q e ~ u e  r a 3 a ~  paw~efi  reHepauuu 
omonnrcn B p a 6 o ~ a x  @.A.Ane~ceesa, B.B.BeGepa, M.n.Xa6- 
pesa, B.kf.Ep~aKoBa, M.M.Hec~eposa, C . ~ . M ~ K C U M O B ~  U 

npyrnx uccnenosa~eneii. OHM cvuTamT,  TO ponb ra3os, 
0 6 p d 3 0 ~ a ~ l u ~ x c a  Ha n u a r e ~ e ~ n ~ e c ~ o n  c r w u ,  cyqecmeHHa B 

~ O ~ M U ~ O B ~ H M H  npOMbllUneHHblX ra3OBblX C K O I I J I ~ H U ~ ~ .  ~ T U  

MCCne~OBaTenH C~paBe~WBO yKa3blBaIOT Ha MHOrOYllCneHHble 
IlpMMepbl IIpOMbllUJIeHHblX C K O ~ J I ~ H U ~ ~  " ~ O J O T H ~ I X "  MnH 
"WJIOB~IX" M ~ T ~ H O B ~ I X  r a 3 0 ~  B nenbTax peK n o .  Muccucnnu, 
Bonrn; a TaKme peKn R ~ ~ 3 b l  B p a i i o ~ e  U a ~ x a n  u peKu 
Kpac~of i  B IIPOBMHlIMM T x ~ u - L M H ~  ( c e ~ e p  B b e T ~ a ~ a ) .  B 
nOCJIenHUX CnyYaflX rd3 3KCnnyaTUpOBaJlCII H ~ T ~ ~ ~ O K M M U  

(15 ... 30 M) CKBaXUHaMM Ann 6 b l ~ 0 B b l ~  HYXA HaCeJleHMII. 
H) .@.M~KoNH C CWdBTOpaMM B pa3JlMqHblX CBOllX 

p d 6 0 ~ a x  yKa3blBan Ha OAHy U 3  B O ~ M O X H O C T ~ ~ ~  Qflll KOHCePBaullH 
MeTdHa ~ M O X M M U ~ ~ C K O ~ ~  K H ~ ~ H C ~ .  npollecc 
I ' u ~ ~ ~ T o o ~ ~ ~ ~ o B ~ H w u  npu o n p e n e n e ~ ~ b ~ x  nasnetinnx u 
,rewnepa.rypax  sene^ K coxpaHeHwm n 3 a x o p o ~ e ~ n ~  MeTaHa 
p a ~ ~ e u  retlepauwu. n p u  6onee m y 6 o ~ o u  norpyxeHnu u3 
FMctupdTOB MeTaHa MOI-YT O ~ P L L ~ O B ~ T ~ C I I  3aJle)KM ~B060nH01.0 
MeTaHOBOrO I-a'ja. A . A . T p o i + u ~ y ~ ,  H.B.Yepc~uu. B.n.Uape8 
(1975) OTMeTWnll BiljKIIOCTb nPOUeCCOB T U A ~ ~ T O O ~ ~ ~ ~ O B ~ H ~ R  

n CoxpatieHMR MeTaHa ~ U O X ~ M H ~ ~ C K O ~ O  re~c3uca.  
Ollpe~eJlMnU MaCCy Ve'raHa. KOTOPaH MOXeT'COXPaHMTbCR B 30He 
I U J I ~ ~ T O ~ ~ ~ ~ ~ O B ~ H M U .  u trpuunn K B ~ I B O A Y .   TO  TOT npouecc 
aRJlReTcR "-ra~ofi  aa3oi.i nepBnrlioro HaKor1;leHun M CoxpaHeHuu 
M C I ~ I I ~ .  ~ ( s ~ o p o f i  tie7 p a ~ ~ o u  110 M B C L U ' P ~ ~ ~ M  tia n n a ~ e ~ e " .  
@.A.AlreKcees. P.I~.I.OTTMX. B.C.ne6ene~ (1973) no 
M301011HblM MaTePManaM CAeJlLqU B ~ X H ~ I R  BblBOfi 0 

paCUlilpeHHU ~ U O X H M H ~ ~ C K O ~ ~  30Hbl ~ e f d ~ 0 0 6 p a 3 0 ~ a t i U 1 1 .  
KOTOpaR 110 M X  ! l i lHHblM pdCnPOCTpHHeTCU Ha r J l y 6 ~ ~ b l  

Y 



HaMHOrO 6onbmue, qeM 100...150 M ,  K a K  CqkiT&JlOCb PaHee, 
3aXWaTblBm 3HaqHTenbHO 6onbmnfi ~ J ~ Y ~ I I H H ~ I ~ ~  UHTepBan: OT 

nOBepXHOCTM no my6kiH npMMepH0 800 ... 1000 M. B 3 ~ 0 8  30He 
rewepupyeTcr MeTaH, yrnepon ~ o ~ o p o r o  uMeer seneqwtiy 
613 C1, paBHym -6,0...9,5 0 l ~ ~ Y r n y 6 n e ~ n e  ~ H O X H M M ~ ~ C K O ~ ~  30HbI 

M ~ T ~ H O O ~ ~ ~ ~ O B ~ H M X ,  eCTCCTBeHH0, cnoco6c~syer 6onbrueR 
COXPaHHOCTM 3TOr0 r838. 

rpynna uccnenoea~eneii (3.M.flpaconoe n np., 1990) 
Ha ocHone a ~ a n n ~ a  M ~ O T O ~ H ~ I X  MaTepuanoB no O C H O B H ~ I M  

Ta30BblM MeCTOPOKReHMIIM POCCMU IIpUlllna K nOBOnbH0 
HeOXUnaHHOMy BbIBOnY 0 H a I I U q W U  TaKXe WyX " ~ ~ B H ~ I X  $a3" 
B M ~ T ~ H O O ~ ~ ~ ~ O B ~ H R U ,  H3 KOTOPblX "B~PXHIIII" HBXORMTCII Ha 
m y 6 u ~ e  4...5 K M  ( n o v n  nontiocTbm comanag c rnaeeoii, 
w s x ~ e i i  @asoii ra3006pa30~a~nrr. no npencTasnetiusM 
C.T.Hepyqesa, E.A.Porosu~oii n np.), a mopan "~nxr~nn"-  Ha 
I - J I ~ ~ U H ~  6,5 ... 9 KM. B OTHOUleHLfN MenOBblX ra30B 3anan~of i  
C H ~ H ~ M  ~ T M  HccnenoBaTenu cqn-ramT, YTO MeTaHoBble ra3b1 
ceHoMaHa, xapa~~epn3ym1unecn 6onee n e r x n ~  H ~ O T O I I H ~ I M  

cocrrdeo~ yrnepona -  TO ra3t.1 "sepx~eii  @aw" ( B wx 
~ O H M M ~ H M U )  M ~ T ~ H O O ~ ~ ~ ~ O B ~ H W R ,  a HnxHeMenoeble c 6onee 
TRmeflbl~ H30TOnHblM COCTaBOM YrJIepOna MeTaHa - " H U X H ~ ~ ~ " .  

T p y n ~ o ,  name HeB03MO)KHO, npeACTaBMTb Mlii'pWUm 
ra3a M3 D Y X  ~ ~ Y ~ H H H ~ I X  OqarOB, npM K O T O P O ~ ~  B BePXHHX 
n n a c ~ a x - ~ o n n e ~ ~ o p a x  ra3bl 3TUX OUaroB He CMCUINBBmTCI1. 

npa~UJlbHbl~,  BMAUMO, CJlenyeT CVUTaTb, 9 T O  my6~Hbl  
BblReJIeHAR D Y X  "rIly6~HHbl~ @a3" CUJIbHO 3aBblUJeHbl. 
B ~ X H L I M  RnnneTcx O C H O B H O ~ ~  $ ~ K T -  r a m  o ~ n o m e ~ u i l  CeHoMatia 
H HeOKOMa TeHeTA'leCKU pa3nUqHbI. 

Pamornacun o BOJMOXHOCTU KoHcepBaquu r a 3 0 ~  
paHHefi I'eHepaUMM O ~ ~ C ~ ~ O B ~ U B ~ ~ T  Ll pa3HyW TpaKTOBKY 
ycno~nfi  @ O ~ M U ~ O B ~ H U %  M H O M X  Td30BblX C K O I I ~ ~ H H ~ ~ ,  
Haxomqnxcn Ha He60JIbmU~ rny6u~ax .  O C O ~ ~ H H O  RpKO TaKOe 
PaCXOXneHMe no Ta30BblM 3aJleXaM CeHOMaHCKOrO BO3paCTa B 

3 a n a ~ ~ o i i  C H ~ H P M .  A ~ a n n s  ycnoenR @op~nposaunn  ?TUX 

sanexeii BblnOnHeH BO M H O ~ M X  pa6o~ax.  Hadonee  
O ~ O C H O B ~ H H O ~ ~  K O H ~ ~ I I U H ~ ~  0 @ O ~ M U ~ O B ~ H H ~ ~  ra3o~oceoA 
C ~ H O M ~ H C K O A  TOniUH BBnneTcn KOH~eflqMX, pa3pa60~muan B 

-rPYKaX 0.A.Ane~ceesa.  B.M.Ep~aKosa, ~ . M . ~ o P ~ K M H ~ ,  
10 

A . 3 . K o ~ ~ o p o ~ u q a .  H . H . H ~ M ~ ~ H K o ,  B.A.C~opo6orarosa, 
B . ~ . C T ~ O ~ ~ H O B ~  H Ap. A J I U  o 6 0 c ~ o ~ a ~ u ~  KOHqenqRll 06 
BBTOXTOHHOM Tune CeNOMaHCKHX 3&Ilexefi, 0 TOM, W O  OHM 

C $ O ~ M U ~ O B ~ J I U C ~  3a c q h  C O ~ C T B ~ H H O ~ O  reHepa~ROHHOr0 
nOTeHUM&Jla anT-CeHOMaHCKUX O T J ~ O X ~ H U ~ ~ ,  yKa3aHHble Bbrlue 
uccnenosarenu npnsneKnu W H ~ O K U ~  cnewp i $ a ~ ~ u r e c ~ n x  
EiHHbIX, BKJlIOqaR CBeneHHfl 06 H30TOnHOM COCTaBe yrnepona 
~ e r a n a ,  conepxratiwn w Macce yronb~oi i  opraHnKn B paspe3e, 
MZTepHaJbl 0 rd30HaCbluleHHOcTU IlnaCTOBblX BOA. COCTaBe 
C B O ~ O A H ~ I X  M ~ P C T B O P ~ H H ~ I X  ra30B. K p o ~ e  TOrO. 

B . k i . E p ~ a ~ o ~ b l ~ ,  H.H.i-Ie~txeH~o, A .C .POB~HCKO~~ 6b1nu 
BblIIOnHCHbl 6ana~cosble p a ~ q e ~ b l ,  OX~BKTePM3OBaBIlIMe 
MacluTa6bl retlepauun u noTepb rases u noKasaemue 
RO3MOKHOCTb @ ~ P M M P O B ~ ~ I M I I  THKiHTCKUX Ta30BblX C K O ~ ~ C H M ~ ~  

Ha ceeepe 3anintroii C U ~ H P M  38 c q e ~  C O ~ C T B ~ H H O ~ O  MenoBoro 
reHepauHoHHor0 norewunana. O n ~ a ~ o  nMeeTcrt irpyran rpynna 
uccneno~a~enefi  ( B . ~ . H a n & l ~ s n ~ .  C.T.Hepyqe~, K.H.Kparc- 
YeHKO, ~ . ~ . C B ~ ~ I ! S O B  i4 np.), K0TO.pble. OCHOBLlBaUCb Ha 
~ e o p e ~ u r e c ~ o i r  Koliuenquu o peuramqeii ponn n 
(POPMRPOB~HUM Ta30HOCHblX 30H. O C O ~ ~ H H O  KPYIIHbIX. ra30B 
I'ny6nHHoii ( r n a ~ ~ o i i )  @ a m  reHepaunu, nonaramT.  TO 

IIKTIIBHCIC TeKTOHHVCCKHe flOnBHXKU (R R O B ~ ~ U I U ~ ~  3Tan) 
c r l o c o 6 c ~ ~ o ~ a n n  p0C'l.l. JIOKiUlbHblX ~ I O B H I I T M ~ ~ .  O C O ~ Z H H O  Ha 
cesepe 3ai1aut1oii (.~i16upu. ~ b 1 3 ~ a n t i  HapyLueHne C ~ I J I O ~ ~ I ~ O C T M  

IlOp0,U U O ~ ~ C ~ O B M ~ I H  HHTetiCHBHYFO BePTMK~~blly~ MMI'PaUMH) 
rdsa ny ropcliux o ~ n o n e ~ u i i  C K B O J ~  M O ~ H Y K )  (no 1200 M) 
UepXtlelOpCKO-BanLIHXHHCKylo TJMHNCTYH) TO.!lUY 1101 

TYPOIfCKYK) IIOKPbILltiY. 
Tasoe me npoTuBopeqne eo usrnnAax XapaKTepHo u 

flnr OQeHKM ycnon~fi @O~)MMPOBIHMR XaAyMCKMX 3aJleXefi i.aW 
B f lpenKa~~a3be (B.M.rrran~oa. H.A.Kpb[nos. B.H.Kopue~- 
wre i i~ .  @.A.Ane~cees. A . C . n a ~ y e ~ ~ o .  K . H . K p a e q e ~ ~ o  u np.). 
a Tame  npyrux ~erny60~onaneramunx ra3osbix cK0flneHUk Ha 
Typdtcc~oii n C ~ n @ c ~ o i i  nnu-rax u B npenenax npyrnx 
T ~ ~ P U I O P U U .  q ~ 0 6 b l  ITOJlY'IUTb ~ 0 n O ~ ~ U ~ e n b f i b l ~  MaTepclan no 
renelncy Hei !iyt,o~osaneraroqux ~ ~ ~ O H O C H ~ I X  3 0 H .  
B f l C ~ p O l a ~ o B  (1984) np0Ben C ~ B H U T ~ I I ~ H ~ I ~  aHanM? 
l i i 3 0 H O C H b l X  '3011 110 lle,lOMY PIlm napaMeTpOB. Teope~Uqec~oR 
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OCHOBOM YdKOrO aHil l lM3a 6 b l l 1 0  y6eXne~uz,  q T 0  r a 3 0 H O C H b l e  

3 0 H b l  aBTOXTOHHOr0 T M n a  n O n X H b l  O T n U q a T b C a  O T  3 0 H  

annOXTOHHOrO T R n a ,  I Ipu ' leM H e  T O n b K O  no KaKMM-TO 

O T n e n b H b l M  n a p a M e T p a M ,  HO. q T 0  O q e H b  B a X H O .  no 
o c o 6 e n ~ o c ~ n ~  p a s ~ e q e ~ u n  3 a n e ~ e i . i  ram no nnoqann R no 
p a 3 p e 3 y ,  no X a p a K T e p H b l M  3aKOHOMepHOCTXM B H3MeHeHRU 

3anOnHeHHOCTH JIOBylUeK M T.A. K O H ~ S H O U  U e n b t C  T a K O r O  

MCCJenOBaHUIl IlBMnOCb BblllCHeHMe y c n 0 B R f i .  npM KOTOPblX 

OCyUeCTBn9eTCZ KOHCepBaUMn " B ~ ~ X H U X "  I a 3 O B  H MX 

aKKyMynXLlMX B CKOnneHRR. 3m @ a K ~ o p b l ,  no er0 MHeHUK), 

IIBJII~TCII P e u a m q n M n  ma T o r o ,  q ~ 0 6 b l  " n o ~ e @ m ~ b r e "  ram 
MOrnM C @ O ~ M H ~ O B ~ T ~  I l p O M b l l J l e H H b l e  r a 3 O B b l e  CKOnneHnH.  

M 3  Bbl l l l eM3nOXeHHOrO C n e m e T ,  '4TO BOnpOC 0 p 0 n U  

r a s o ~  p a ~ ~ e f i  r e H e p a U n n  B @ I O ~ M M ~ O B ~ H M H  ~ ~ S O H O C H ~ I X    OH 

WMPOKO 06cynnaelcn MCCnenOWdTeJlHMM. A H C K Y T M P Y ~ T C ~ ~  H e  

TOnbKO BOllPOC 0 TOM, 06pa3ym~ 3TM 3 0 H b l  npOMblLLlneHHble 

s a n e x ~  H a  ~ e 6 o n b m u x  r n y 6 n ~ a x ,  B B e p x t i n x  r a c T a x  

o c a ~ o q ~ o r o  q e x n a  nnn H e r ?  P a c c ~ a ~ p n ~ a e ~ c n  npo6ne~a 
BnMflHMX 3TMX r a 3 0 B  H a  @ O P M U P O B B H H ~  H ~ @ T ~ ~ ~ ~ O H O C H ~ ~ X  3OH 

H a  6 o n b l u n x  ~ J I ~ ~ H H ~ X .  

uenbm H a c T o r q e r o  o63opa H e  n B n n e r c n  M c c n e n o B a H u e  

BnllflHMn r a 3 O B  p a ~ ~ e f i  I.eliepaUMM H a  n p O q e C C b l  ~ ~ ~ U H H O ~ O  

~ e @ ~ e r a 3 0 0 6 p a 3 o ~ a ~ u a ,  ~ O ~ T O M Y  )TOT pan npo6neu B K ~ H H O U  

pa6ore nonpo6110 H e  ocsewderca. 

AJIR O n p e n e n e H n a  r e ~ e 3 u c a  T ~ ~ O H ~ C H ~ I X   OH 3anan~ou 
C M ~ M P M  Pi BblAeJletlMU B HMX 3 0 H  , 0 6 p k I 3 0 B a ~ H b l ~  

I lpenMyuleCTBeHHO rd '3aMU p a ~ ~ e f i  reHepaLlMU,  B naHt10fi 

p a6o~e  w c n o n b 3 o ~ a ~  ~ o ~ n n e ~ c  n o l t a 3 a ~ e ; l e l i .  n p e n n o x e ~ ~ b l f i  

B , ~ . C T ~ O ~ ~ H O B ~ I M  1984) .  
K O M ~ ~ ~ K C  6 K n m r a e - r  nse r p y n n b t  no~a3a~enei i .  

n e p ~ a n  M3 HMX yqMl.blBaeT n a p d M e T p b l ,  X a p a K T e p M 3 y l o l q M e  

BO1MOXHOCl'M Pa3BMTUII CaMOCTOIITenbHOTO. aBTOHOMtiOr0  

npouecca + O ~ M M ~ O H ~ I H M ~  l d 3 o ~ b 1 x  sanemeii B 

B .k f .Ep~a~os ,  kf.M.Hec~epo~. n . ~ . n o n d c ~ e ~ .  B.A.c~opo60- 
rdTOR H Lkp.). 

A119 KOJlMqeCTBeHHOrO y q & a  O T ~ H U ~ T ~ ; I ~ H O ~  (B 

r e o n o r M r e c K o M  c ~ b l c n e )  poilu 0 6 e n H e H H o f i  OB K o J ~ J ~ ~ K T o ~ c K ~ ~ ~  

i o n ~ u u  uenecoo6pa7110 o r l p e ~ e n n ~ b  cpentiee c o n e p x a H u e  0 B  H a  

C!JlMHylO T O n W y :  t i e @ ~ e T d 3 0 ~ a ~ e ~ ~ ~ ~ ~ n e  (HTM) + 
KOJlneKTOPCKHe nOPOJlb l .  a t i e  TOJIbKO UCnOnh3OBaTb BenMqMHy 

c o i l e p m a t c w a  OB B ~ e @ r e r a 3 o ~ a ~ e p u ~ c ~ o u  T o n q e .  370 T a K  

t i a 3 b l B a e ~ h l n  ~ ~ H ~ D ~ U U O H H O - K O H ~ ~ H T D ~ U W O H H ~ I ~  n O T e H U N a n  

K O J ~ J ~ ~ K T O ~ C K O ~ ~  TOnUlM ( P T - K ) .  TdK KaK OH Vql lTblBaeT 

I ~ I I ~ P ~ U H O H I I L I C '  R~I?MO'AOIOCI  M ~a I ~ ~ ~ H H C K M X  nopon 
(hdIlUeHTP<1UMIO n I M I ~  OB. M O U H O C ~ ~  o ~ n o m e ~ n n )  H y c n o ~ ~ t n  



C ) I M M B P H O ~  MOUIHOCTII  K 0 n n e K T D I ) O B .  a T a K X e  O T  C O i l C p X a H U X  B 

HUX OB. AJIX 6onee n C r a , Q b H b l X  ~ ~ C Y ~ T O B  BZ!IUrIUHY PT-K 
c n e A y e T  Bbl' iClCnHTb K a K  OTHOLUCHMC. 0 6 h e ~ a  3 M U r p U p O B a B U I U X  

YB K o 6 a t ; ~ y  K O ~ ~ ~ K T O ~ C K O ~  TO!lLUU. 

6 n U 3 ~ u f i  no  3 ~ a r e w u m  n a p a M e r p  npennomer-c 
B . M . E ~ M ~ K o B ~ I M  M B . A . C K O ~ O ~ O T ~ T O B ~ I M  (1984), K O T O P b I e  

B B e n U ,  n O M U M O  a p y T U X  ~ O H R T M ~ ~ ,  M nOH11TUe O I ' e H e p a U U O H H O M  

n o T e H q u a l 1 e  r a 3 0 ~ e @ ~ e ~ o c t t o c ~ ~  ( T n T H .  F I o c n e n t i c l f i  

O n p C n e J n e T C H  UMU K a K  O T t l O L U ~ l l M e  MaCChl  r e t l e p U p O B a H H b l X  B 

o n p e f i e n e ~ ~ o ~  o c a n o q H o M  K o M n n e K c e  y r n e B o n o p o n H b l x  r a 3 0 ~  
u 6 w r y ~ o o  K o6qeu M a c c e .  K 0 6 a e ~ y  u n ~  K nnoqanu 
p a C r l p O C T p d H e H U I l  I l O p O n  K O M n n e K C a  ( K ~ T ,  Kr /M3,  K ~ / M ' ) .  

O Y ~ B M ~ H O .  YTO YeM 6 0 n b w e  0 6 h e ~  K O J I J I ~ K T O P C K O ~ ~  

I 

TOnU(U.  0 6 e ~ H e H H O i i  OB. T e M  H U X e  6 y u e ~  B e n M q U H a  PI.-K IlO 

CPaBHeHMK)  C K O H U C H T P ~ I ~ M ~ ~  OB B HFM n O p 0 2 l a X .  T e M  X y X e  

ycnosun n @ o p ~ ~ p o s a ~ u n  r a 3 0 ~ h r x  c ~ o n n e t i u i i  

I 

a B T o X T O H H O r 0  T M l l a .  H a n p u ~ e p ,  M f l  1 0 0 - M e ~ p 0 ~ 0 f i  T O n U i U  

r n H H  c c o n e p m a H u e M  OB 20%. K O H T ~ K T M ~ ~ ~ U ~ U  c n n a c T a M u  

nCC '4aHblX KO,Q,leKTOpOB 6 e 3  OB 06uefi M O U H O C T b m  T O X e  100 
M-B,  senuruwa Pr-K i i y n e ~  pama 1%. B TO me n p e M n ,  ecnu c 
T a K 0 f i  H r M  ~ 0 J I U e f i  K O H T a K T M p Y e T  H e  100. 300 M 

n e c r a H n K o B .  senusntia PT-K 6 y n e ~  o s e u b  1 1 u 3 ~ 0 f i  - B C ~ I - o  0,596. 
P a c q e T  RenMYHHbl  PI-K 1103BOJIRCT n p M  COBMeCTHOM 

p i l C C M 0 T p e l l H U  1 la I ) l l b l eTPOB HFM U K O ~ ~ ~ ~ K T O ~ C K O ~  T O n U l U  

A O B O n b l i O  y H C p e H H 0  U O C T U r H y T b  O C H O B H ( ~ ~ ~  4eJlM- O l l p e n e J l U T b  

n p l r  Cpal3HUTe!lbHOM a H a n U 3 e .  me H3-'3a OTHOCMTC3bHO 

I I O B b l L U e H i l b l ~  ~ ~ o u \ H O C T ~ ~ ~  KOJ. 'ICKTO~)OB OTMCqaMTCII  

t i e 6 ~ l a r O ~ p U H ~ ~ b l e  yCnOBUX @ O P M M P O B ~ H M H  CUHl 'eHeTUYHblX.  

aBTOSTOt1HblX l a 3 0 B b l X  C K O ~ , I ~ H ~ ' ~ ~  (Pr-K O K O n O  0,5%) H me 
IlMeK7TCn O n T U M a n h H h l e  yC3OBUR LZllH @ O P M M P O B ~ H U I ~  TZIKMX 

c ~ o l i n e t i n i i  (Pr-K 0~0.10 lU/ i l ) .  

T ~ K M M  0 6 p a 3 0 ~ .  B e X U q M t l 3  PI.-K RBJlReTCR TJ laBHblM 

n a p a h 3 e r p o M  nep~oi i  r p y n n h r  n o ~ a : j a ~ e n e k .  ~ O M M M O  Pr-K, B 

nepuym rpynny  r ~ o t i a . j a ~ e n e G  B K ~ K ) Y ~ H  T ~ K O Z  reonorurec~nfi 
( ~ ~ K T O P .  K ~ K  t l a j l m u e  " H H X H ~ T O "  3 ~ p a ~ a .  T . e .  ~ e n p o ~ u i l a e ~ o i i  
TOll lqM. I I O ~ C T ~ ~ ; ~ ~ I O I I I ~ ~ ~  H e r j l y 6 0 ~ 0 3 a n e r d ~ , L U U k  

K ~ J ~ J I ~ K T O I ) C K M U  I l n a C T ;  C B e p X y ,  e C T e C T B e H H 0 ,  n e p e ~ p b l ~ b l f i  

{ ) ~ ~ O t t ? l ; l h ~ 0 f i  1 1 0 ~ ~ h l l i 1 ~ 0 f i .  H u m ~ ~ i i  '3KpaH.  O n H O B p e M e H H O  
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q a c T o  n s n n m q ~ i i c x  ~ a ~ e p w ~ c ~ o i 2  ronqeii, 06ecnerusae~ 
YCnOBMn D S  @ O ~ M U ~ O B ~ H H X  B B e p X H e M  JTUTOJlOrHYeCKOM 

K O M n n e K C e  C O ~ C T B ~ H H O ~ O  ' a 3 0 H O C H O r O  I $ o H ~ ,  T d K  K a K  

n p e n H T C T B y e T  p e r M O t l a n b H O M y  ( n p o p b l ~ b l  ra3a H a  O T A e n b H b I X  

nnOLl@AHX B O ~ M O X H ~ I )  C M e l U U B a H U M  T d 3 0 B  p a H ~ e 2  I . eHepaUUM C 

T d 3 a M U  ~ ~ ~ U H H O ~ O  M a K c U M y M a  T e l I e p a u U t l ,  

BO B T O P y t O  r p y U n y  noKa3a l ' e ! l e f i  B K n M q e H b l  A a H H b l e  0 

ra3OHaCbltfJeHHOCTM i lXaCTOBblX BOA, C O C T a R e  P ~ C T R O ~ ~ H H ~ ~ X  U 

C B 0 6 O n ~ b l X  r a 7 o s .  

T ~ K M M  0 6 p a 3 0 ~ .  r a 3 O B b l e  CKOnJleHMn B B e p X H e M  

JIMTOnOrU' ieCKOM K O M ~ J ~ ~ K C ~  U M e t O T  BBTOXTOHHOC 

I lpOUCXOXlcnetIHe U C @ O P M U ~ O B ~ ~ U C ~  3a c q e ~  Td3a p a ~ ~ e f i  
r e H e p a u u w ,  e c n M  n o K a 3 a T e n n  K o M n n e K c a  M M e l o T  cnenymuiue 
X a p a K l C p U C T W K M :  I )  B e n H q l l H a  PT-K p a B H a  MnU 6onbue 1% OB: 
2) HbleeTCR ~ I M X H H ~ ~  i K p a H :  3) BbICOKaH @ O H O B ~ ~  

T d 3 O H a C b l l U e H H O C T h  n l I ~ C T 0 B b I Y  BOA, 6 n u 3 K a X  K l l p e ~ e n b ~ o f i :  4) 
COCTaB ~ ~ c T B O ~ C I ~ I I ~ ~ X  X 3 0 B  n p e U M y 4 e C T B ~ t l H O  

y r n e u o , n ~ p o n ~ b r i i ;  5 )  B cocmse ra3a 3 a n e m e f i  npe06nanaer 
M e T a H ,  c o a e p x a H u e  r o M o n o r o e  H e  npenbruae-r 3...4%; 
6) U ~ O T O ~ H ~ I ~  COCTaB Y r n e p O K d  M e T a H a  X a p a K T e p U 3 y e T C R  

s e n u q c r ~ o i i  613  C I ,  u 3 ~ e ~ n 1 0 q e f i c n  B npeaenax -4.5...5 -. -7  loo 
(no 3 .M.Tanr r~osy .  @ . A . A n e ~ c e e ~ y ,  B.C.ne6ene~y). I-lawiSonee 
U 3 O T O n H O  J ~ ~ K I I U  - M e T a H  ~ M O X U M U ~ ~ C K O ~ O  r e H e 3 M C a .  

i i a w 6 o n e e  ~ l t r n e n b ~ i i  c p e u M  1 x 3 0 ~  p a ~ ~ e i i  r e H e p a q u u  - ?TO M e T a t i  

f l ~ q a l I b H 6 l X  c T a a l l 6  K2ITarTHeTUqCCKOrO n p r o 6 p a 3 o ~ a ~ u n  OB - 
nK H. B O 3 M O X H O .  M e T a H ,  o 6 p a 3 y ~ u ~ u f i c ~  B B e p X a X  r n a ~ ~ o i i  
3 0 H b l  H ~ @ T S O ~ ~ ~ ' ~ O B ~ H M I I .  T . e .  t l a  C ' r aAUU M K I .  

K p o ~ e  PI -K. ~ a m n b ~ f i  u3  o c r a n b t i b l x  n n T M  n o ~ a 3 a ~ e n e i i  
no O ' lne . : l b l lOCl l3  HCllO.lb?OHallCH MHOrMMM MCCneUOBaTeJlRMU 

r~pw a w a n u ? e  yc ; lo~ui i  @op~uposa~iwn  OH r a 3 0 ~ a ~ o n n e ~ u 1 1 .  

O , T H ~ K ~  y n o ~ n t i y - r ~ , ~ i i  r e l i e ~ u ~ ~ e c ~ u f i  K o M n n e K c  110~a3areneii 
llpll CpZiBHIITel lbHOM a H a l l M 3 e  lKi3OHOCHblX ;OH 3 a n a n ~ O G  

C U ~ H ~ M  UCnOnblYCTCH BllCI)Bblt. .  

~ ' ~ ~ B M U H O ,  q T O  ~ a m n b l k  1.13 BSOArtUl!4X B KOMnJ leKC 

J l a p a M e T p O B  U M e e ? .  e C n U  M O X H O  rdK B b l p a 3 U T b C f l .  J lMl l lb  

H ~ I ~ ~ M B H ~ K )  o : ~ ~ o ? t i a q ~ o c ~ b .  T ~ K .  ram p a ~ ~ e t i  r e t r e p a u u w  H e  

M O l y T   LIT.^ " ) K H P H ~ I M I ~ " ,  C O A e p X a T b  3 t I a q U T e n b H b l e  

KOnMYeCTBa IOMO!IOIOB M e T a H a .  O A H ~ K O  "c) 'xM~" r d 3 b 1  M O r Y T  

l j  



C @ O ~ M ~ ~ ~ O B ~ T ~ C X  BC,le,flCTBMe C O ~ ~ U U O H H O ~ O  3 @ @ e ~ ~ a  npn 
B e p T U ~ a f i b ~ ~ f i  M H r p a U U U  CHU3Y nePBOHa ' iX i lbH0  "XUPH~IX" 
T%30B, a He TOJlbKO B pe3yJ lbTaTe  HU3KOTeMnepaTypHOrO 

r e t i e s u c a .  M ~ o r u e  u c c n e n o s a T e n u  n o n y c K a i o T  06nerqe~ue 
M30TOnHOTO COCTaBa Yr J I epOna  MeTaHa  n p U  B e p ~ ~ l K X i l b H ~ f i  

MUrpaUUU.  n p U  H ~ ~ O J I ~ I L I H X  3HaqeHMRX PT-K H e  MOrYT 

0 6 p a 3 0 B a ~ b ~ 5 l  K p y n H b l e  CKOnneHHU r a 3 a  p a ~ ~ e f i  r e H e p a U U U ,  

o n H a K o  H a n u w e  n n a c T o B  c B ~ I C O K U M  3 ~ a q e ~ u e ~  Pr-K eqe  H e  

03~a'1ae~,  'ITO B na~uofi ronqe Haxonn.r.cn " C O ~ C T B ~ H H ~ I ~ "  

r d3OBble  CKOIIIleHUH. npll ~ a K 0 f i  O A H O C T O ~ O H H ~ ~ ~  

O ~ O ~ H ~ ~ H O C T M  K a x n o r o  o T n e n b H o r o  n a p a M e T p a  ~au6onee 
~ 6 e ~ U T e n b H b l f i  BblBOB 0 TeHe3UCe Ta30BblX C K O I I J I ~ H H ~ ~  MOXHO 

IIOny'IUTb n n l l l b  n p U  KOMIIneKCHOM a H a n U 3 e  ra3OHOCHblX 30U,  

K O r n a  UCnOJlb3yIoTCU BCe lUeCTb yKa3aHHblX B b l l u e  napaM€TpOB. 

Ha OCHOBe CpLUHHTenbHOrO aHaJ lU3a  naHHbIX, 

xapa~~epn3ymqux ~ O H ~ I  r a 3 o ~ a ~ o n n e ~ u n  B npenenax 
~ e ~ ~ p a n b ~ o - E B p a 3 ~ f i c ~ o f i  n n a ~ @ o p M b l ,  B . ~ , C T ~ O E I H O B ~ I M  
(1984) 0npeneflel- i  0 I I ~ ~ ~ a J l b ~ b l f i  KOMnneKC r e O n O r 0 -  

r e o x u M n q e c K u x  @~KTOPOB, npn KOTOPOM 06ecnequ~ae~cn 
@ O P M H P O B P H M ~  B ~ e r n y 6 0 ~ 0 3 a n e r a m w e ~  n w T o n o r n v e c K o M  

KOMnReKCe T ~ ~ O H O C H O ~ ~  30Hb l  aBTOXTOHHOr0 T U n a ,  T.e. 

llpOUCXOJlMT nOCTaTOqHaf l  r e H e p a q M f l  " B ~ ~ X H U X "  rd3OB U 

U M e l o r c n  6na ronpun~~b1e  y c n o s w r t  nnn wx K o H q e H T p a u w n ,  

KOHCepBaqUM U aKKyMynXUUU. 

1 .  YCJIOBHU finX KOHUeHTPaUUU r 8 3 8 .  @ O P M M P O B ~ H H ~  

aBTOXTOHHblX ra3OBblX C K O ~ ~ ~ H U ~  C ra3OM p a ~ ~ e f i  r eHepa l ( t lM 

M o m e T  o c y q e c T s n n T b c a  B n n T o n o r n q e c K u x  K o M n n e K c a x ,  r e  
MMeeTCIt OnTMManbHOe  COOTHOUleHUe H ~ @ T ~ T ~ ~ O M ~ T ~ ~ M H C K M X  U 

KOJlneKTOPCKMX llOPOA ( PT-K 6 o n b u l e  M.1H P a B e H  1% OB).  TO 
0 3 ~ a v a e ~ ,  'ITO, ecnn r a 3 0 ~ a ~ e p u ~ c ~ a n  ronqa w n e p x n T  OB t i a  

ypOBHe  I",$, TO TOJlbKO B MaJlOMOUHblX KOnneKTOpaX BO3MOXHO 

o 6 p a 3 0 s a ~ u e  t'a3OBblX C K O ~ ~ ~ H M U ,  OHM He3H8'IMTenbHO 

"nownmalor" B C I I M ~ M H Y  Pr-K. npu H a n u q u u  me B paspme 

KOJIJleKTOpCKMX ~ ~ ~ C T O B ,  O ~ ~ ~ H ~ H H ~ I X  OB aBT0XTOHHble 

r a 3 O B b l e  CKOIIneHUa HMX ~ Y A Y T  @ O P M H P O B ~ T ~ C I I  TOnbKO B TOM 

Cny ' l a e ,  eCnU 6 y n e ~  HaMHOrO 60~1ee BblCOKOe, s e ~  
I%, conepma~ue OB ~ o n q e .  B nnacrax, me 
reHepaUUOHH0-KOHU H T P ~ U R O H H ~ I ~ ~  nOTeHUMan M3-3a 60nbu10fi 
MOLUHOCTU KOnileKT POB HeBenMK ( ~ e ~ e e  1% OB), YCnOBUIf 

~ e 6 n a r o n p u n ~ ~ b r  n a K K y M y n n q u u  r a 3 0 0 6 p a s H b l x  YB E 
~ B T O X T O H H O ~ ~  XOTU B ra30MaTepUHCKHX n O p O n a X  

Gnu @ o p ~ n p o s a ~ n n  

MOUlHOCTb I I O K P ~ I I ~ I / ( U  HaMHOrO MeHbIlIe.  h4aKCHMa~lbHan 

s e n n q n ~ a  ee r a s n n e ~  200 ... 300 M (Pnc.l,2.3). 
3 ~ p a t 1 u p y m q a a  n p e n c T a e n e H a  n n a c T u r H b l M n .  

n p e U M y U e C T B e H H 0  M O H T M O p U ~ ~ O H ~ T O B O r O  COCTaBa 

I 
1 r Cru@c~of i  nnurax r n a s H o f i  

TalOHOCHblMU 90HaMU 



RBJlfleTCII M a f i ~ o n C K a f l  r n R H R C T d n  T O n W a ,  MaKCFiManbHan 

MOLL(H0CTb KOTOPOA n O C T R r a e T  2 KM. Han C T ~ B ~ O ~ O ~ ~ C K O U  
r a , ~ o b l o c ~ o i i  ~ O H O U  B x a n y M c K u x  O T n o x e H u f l x  M O L U H O C T ~  

M ~ L ? K O ~ C K ~ ~ X  r n M H  COCTdBnfleT OKOnO 800 M. 
M M ~ e p a n o r u r e c ~ ~ f i  COCTaB rnRHMCTblX MMHepaJlOB 

M ~ ~ ~ K O ~ C K O ~  T O n l q H  I Ipe i lCTdBneH MOHTMOPMnnOHMTO- 

~ M ~ ~ O C ~ I O ~ M C T O U  ~ C C O Q M ~ U U ~ ~  C n p R M e C b l o  KaOJlMHMTa M p e w  
xnopwa. 

Puc. I .  flumono~o-@op.~~ayuonr~h~li npo@u.~b no ninluu 1-1 (no 
:n.R. Pyd~emqy, 1988 ?. j ;  

@O~,VU~UU: 1- ? ~ ~ J ~ ~ K O ~ O ~ H O - W ~ ~ , C K C I > ~  Z.dUI[UCmllX U 

rrr:~r~oeod~o-~opc~un a7teapumo-r.,7u~ucmx cepoy8rmHns (coe.w(,cmno): 
2- ? Z 7 ~ 6 0 ~ o u o d ~ i o - , r r u p c ~ ~ ~ ,  necvuiio-i~~r8p11mo~u c ?p(~Ouyuo~noP 
ClOUCmOCmbIO, ml,MHDyRei?lHWI; 3- ~',7.1).60~1180dll0- U M M K O B O ~ I ~ O -  

~ropctiax Kpe.MltUCmmi u ~ ~ i r ~ ~ r u c r n o - , ~ . ~ u r c u c i ~ ~ ~ ~ ,  nrucrusrcaw, csemTw: 
4- ~ ~ z t i o a o h f o -  11 npe6pr.~r1f0-,wopc~~n, nervuno-~?.wrtucmux. 
pz~mzru~o-zopu~o~cm(~~b~~o-cnoucmrw. cepoyaemnan; 5- npu6pew1ro- 
,uopc~an u w?yn~aw, nervu~to-udeupo,~umo-?nu~ucman, .zun~oeud~o- 
~.7oucmwc, cepoy8enzncm u ~enenosurnoysemm; 6- npu6pex~o-  
h ~ O l l ~ U H ~ N ~ K L l h H ~ l A  n~C'ICIIIO-(Lle6~UmO-?~7UHUC~R. xuwoaudno- 
cnoucmm u mrrfnoyaemriux, c):6yzcrunocm: 7- npu6pe.ncito- 
K O H I ~ U H ~ H ~ I I , ~ ~  ( ~ 7 e a p u m o - n e c ~ u ~ ~ ,  .uuccuaHax u ~ ~ O C O C ; ~ O U C ~ U ~ ,  

ccpoyaemriun; 8- zpynna ne@mx~b~x 3a~eweP 

ra3onpoqyuwpyiouaa T o n u l a  B T e q e H u e  20 ... 25 M n H  neT ( 3 ~ 0  

K P F ~ T H ' I ~ c K H ~ ~  IIeDHOlI B D ~ M ~ H W )  OnyCTHTCn H a  m y 6 n ~ t . 1  

800 ... 1000 M R 6ynw n e p e ~ p b l ~ a  ~ a ~ o f i  xe ~ J I I U R H ~ I  

IlpeMMyllleCTBeHHO rJlHHUCTblMH ( H ~ ~ P O H H U ~ ~ M ~ ~ M U )  n O p O A a -  

MR. COOTB~TCTB~HHO H CKOPOCTb HaKOnneHHIT 3~0fi ' ' c Y ~ ~ P -  
~ O K P ~ I L U K R ' '  MOLUHOCTbK) 800 ... 1000 M n o n m H a  6bll'b 6 n u 3 ~ a  K 

40 M / M ~ H  n e T  B ~au60nee  A e n p e c c u o H H b l x  paijo~ax, rne 6yne.r 
XOHCepBMpOBaTbCS4 OCHOBHafl MaCCZl rPr. 

Puc.2.. J I u m o ~ ~ o r ~ ~ - ~ o p . n r u y ~ o ~ c ~ ~ ~ ~ ~ i  i r p o & ~ ~ ~ >  no ;rurruu 11-11 [no 
A4.X. P~otieauvy, 1988 t .  ) : 

~LL'I~,J((.u: 1- ~'U30UbK; 2- 11~@11~1fh f l ' ;  3- 1 l ~ ~ ~ ~ ~ c I ~ O f l h l ~  U 

~ ~ c @ r n ~ ~ ~ ~ u j o ~ o ~ d o ~ i r u ~ n ~ t b ~ ~ ~ ;  4- ~~~mtion0ericumnbir: 5- npu(iye.wr,o- 
V ( I ~ ( ' I I U H  u ~01cmu1ier(rn'1hrl~~, ~ P C Y U I I O - ~ L ~ ~ ~ ~ U ~ ~ - U ~ . ~ L I I I U C I ~ ~ ~ ~ ,  

~ ~ u m u v r r o - . ~ ~ ~ p u ~ ~ ~ r t m a ~ l h ~ o - c ~ ~ ~ ~ u c ~ n ,  cc'po1~8em11rm u rnnlrcoyaemrcax, 
C J ' ~ ? . ~ ~ H O ~ ~ I U R  @ O P M ~ ~ U H .  O~t?lU7hlihl4 y~,lOU!lblP 0603IlU~~rt~R ItU pUC I .  



1.1 B T O ~ O U  IlapaMeTP- CKOPOCTb HaKOnneHWn 3TAX.rJlMH nOnXHa 

6blTb B ~ I C O K O ~ ~ .  n0 30 ... 40 M/MJIH ,XT. ~ O ~ T O M ~  Tah-08 
napaMeTp PerMOHUlbHblX nOKpbllueK, K'aK CKOUOCTb 

HaKonneHnn rnnH (nnn npyrnx HenpoHnwaeMbrx nopon), BameH 
MMeHHO N l n  KOHCepBaUllM rPr, TaK K a K  OHM 06pa3ym~cu H a  

H C ~ O J I ~ W M X  r n y 6 n ~ a x .  r e  OWHb BenuKO ~ M @ @ Y ~ ~ . I O H H O ~  

PaCCeHBaHUe ra3OB. AnW M X  COXPaHHOCTll H ~ O ~ X O L I M M O  H e  

TOJbKO HaKOnneHHe MO~UHOU IlOKPblluKC1, H O  M BblCOKaX 

CKOPOCT~ n o r 0  npoqecca, ~ ~ 0 6 b l  ~ ~ 3 0 n p o ~ y 1 ~ ~ p y ~ ) u a u  Tonqa 
~ ~ I C T P O  norpy3unacb H a  r n y 6 u ~ y .  rAe f l c l@@y3~0~~0e  

pacceusaHne r a 3 o ~  p e 3 ~ o  yMeHbluaeTca. 

Puc.3. Cxe.na pamewem 
numonoro-@op~ayuo~nb~x 
npo@&%?eti (no M.X. Pyd~esuuy. 
19882.) 

B  TO Bpem Haqanncb Han60nee MoqHble muxeHnn 
nOJlOXHTeJlbHOr0 3HaKa, KOTOPble COnpOBOKn~lfCb pe3KMM 

YCllneHbieM nOrpyXeHrtn KpaeBblX I4 MeXrOpHblX BnaAHH. 

Hoseiiwne mnxetinu B npenenax n n a ~ @ o p ~ e ~ ~ o A  qacTu 

n p e ~ ~ a ~ ~ a 3 b n  npoaBnnncb n n @ @ e p e ~ q n p o ~ a ~ ~ o .  B qenoM 

oTMeranocb npeo6nanatoqee norpyxeHne n n a ~ i $ o p ~ e ~ ~ b ~ x  

BnannH, Ha @one KoToporo nponcxonnn n o n ~ e ~  
Craepononbc~oro ceona. O6qaa BenuqnHa nonae~a  
C T ~ B P O ~ O ~ ~ C K O ~ O  ROAHUTMW C KOHUa MWOUeHa no 
r e o ~ o p @ o n o r u q e c ~ n ~  naHHb1t.i QqeHneaercn. B 600 M .  M3 

Kpaesblx nporu60~ B noMuoueHonoe BpeMn ~au6onee 
HHTeHCHBHO nporn6a~acb loXlian WCTb T ~ P C K O - K ~ C ~ H ~ ~ C K O ~ O  
nporu6a (6onee 1 KM), B p a H H e M  w cpeAHeM nnwoqetie 
MaKCMMallbHOe ITOrpyXeHUe HCnblTUl 3 a n a ~ 0 - K Y ~ ~ H C K U ~ ~  
nporu6 (no 1.5 KM). B n o 3 n ~ e ~  nnnoqene 3anamo-Ky6a~c~nii 
nporu6 npeBpaTllnCH B o6nacrb OTHOCHTenbHOrO IIOfiHWTMW, 

noIpyxeHne (no 200 M) oTMesanocb numb B em 3 a n a ~ ~ o f i  

qacru. B TO xe epem Tepc~o-Kacnniic~nii nporu6 ncnbnan 
PeWOHailbHOe KpynHOe OnyCKaHne (no 1.3 KM). B VeTBePTMqHOe 

BpCMR 3TO COOTHOUleHWe B nporn6a~un O ~ O M X  nporn6oe 
coxpaHnnocb ( ? d n ~ ~ o - K y 6 a ~ c ~ n i i  nporn6 onycTnncn H a  

100 -M, T ~ ~ C K O - K ~ C ~ U U C K U ~ ~  - Ha 500 M). Ha n n a ~ @ o p ~ e ~ ~ o u  
TeppuTopnu 3 a n a ~ ~ o r o  n p e ~ ~ a ~ ~ a 3 b f l  pacnvnaranacb B qenoM 

06~dcTb " H ~ Y C T O U ~ ~ M B ~ ~ X  H O B ~ ~ ~ U C ~ X  D M X ~ H M ~ "  - CpenHe- ti 

n03Jltle'leTBePTH'IHble cna6ble nOAHUTMR Ha MeCTe nnMOUeHOBblX 

yMepeHHblX ~ o ~ ~ ) ' x ~ H M u .  
~ ~ l a T i $ ~ p ~ e t l ~ a W  ~ e p p n ~ o p ~ ~  Boc~oq~oro  

npeJlKaBKa3b~ OTHOCMTCW K O ~ ~ ~ C T U M  " ~ I I w o ~ ~ H - ~ ~ ~ B ~ P T ~ ~ H ~ I x  

YMepeHHhlX rl0r.py~etil.i~" U o 6 n a c ~ ~ ~  " C  ~ C T O ~ ~ ~ U B ~ I M  MMOUeH- 

YBTReP.IMYHhlM ~ ~ O T P V X ~ H H ~ M " .  

B K p b ~ ~ y  1iIiBf2PCWR IlPOU3OUI~H B ~ J I ~ ~ ~ C T O ~ ~ H O B O ~  

BpeMa. aMrlnnTyna ironae~a B pafio~e ~ ~ ~ B M T H R  

~ e c r o p o r n u e ~ ~ i i  corrasnjla 50 ... 75 M. 

n o  CTeneHH IlPORBneHMR BOCXOnllUNX HeOTeH- 

qeTBepTurliblx , ~ B B M . A ( ~ H W U  pa- jnnq~b~e p a i i o ~ b ~  3anan~ofi 
C H ~ H P W  JlOBO,qbHD .JaMeTHO pa3nnqam~c11. Han6onee 
Mtl'I'eHCMBliO B tle(lleH-qeTRePTMqHOe BpeMW nporn6anacb 
KlXtlaR qBCTb IiM3Mel1HOCl'W. B TO BpeMW K a K  KpaeBble bi 
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cesepHan ee racrn nsnunncb o 6 n a c ~ n ~ n  n o w u ~ n k .  Ha 
TeppnTOpUU cesepnok VdCTn 3ananH0-Ct46~p~K0k IIJlnTbl 
BenU'4MHbl aMnnRTyA Ho~efilllllx A B u x ~ H H ~ ~  nO~OXllTenbHOr0 
3HaKd AOCTHranki 800 ... 1000 M ,  B TO BpeMfl KaK B XOXH0fi qaCTM 
nnnw,  loxHee cpenHero TereHnn p. 06b. sennrnHa afmnnTyn 
paeua 50 ... 100 M n Meuaue. B m r o - ~ o c ~ o r ~ o f i  'tacTn nnnm 
HaXOnMTCU ~an6onee IlpOrHyTaU qaCTb HM3MCHHOCTH. B 

1 
q e ~ ~ p a n b ~ o f i  racTn ~ o ~ o p o n  nonouma Heoreiia pacnonoxetia 
Ha OTMeTKaX 50...60 M, a Y'EdCTKn OTHOCnTenbHblX IIon~U~nfi 
HMeloT OTMeTKW, He IlpeBbIUIaloUIWe 50 M. 

Ilo MaTepuanaM B.B.Ca~co~osa ,  B.A.3a~anc~oro 
(1985) Han60nbW~e 3HareHnn aMnnnryn ~oseiiwnx nnnxe~nii  
Ha ceeepe 3anan~ofi Cn6npn (OT 500 no 1000 M) nMeloT 
06nac~t4, npA)'pOYeHHble K H) )KHO-~M~JI~CKOMY,  HYPMMH- 
cwouy, Y c ~ b - I I o p ~ o ~ c ~ o ~ y  n PYCCKO-qacenbc~o~y MeraaanaM, 
CeBepHOMy n0rpyXeHHIO Cypry~C~ofi MOHOKnHHWlH H Bepx~e- 
I lypc~oro Merasana (Pnc. 4). B paiio~ax ipynekC~or0, 
Mennexbero, Cesepo- i~anbc~oro  n Hnx~e-Meccouxc~oro 
Ban00 3Ta BeJlMYMHa K O ~ ~ ~ J I ~ T C R  OT 250 A0 500 M. 06JIacTb, 
o x ~ a ~ b ~ ~ a l o q a n  Cpen~e-llypc~nii,  H n x ~ e - n y p c ~ n i i  n 
napyco~b~ti  ~eranpornbbl, Tanno~c~ym,  Xamy~eiic~ym, 
60nbIJJe~e~~KyI0, K ~ M ~ H H O M ~ I C C K Y I O ,  C~RXIIHCKYH), CeBep0- 
Cenxn~c~yro, Tann6euxw~c~y10, A ~ r n n a m ~ n ~ c ~ y r n  n 
E H H C ~ ~ C K ~ I O  BnannHbl, B nocnenaneore~osb~fi nepuon 
HCnblTana WHBePCUIO II 6b l~d  IIPHnOflHITa IlPMMePHO Ha 
300...400 M .  B npenenax Cesep~oro csona, ~ ~ c o ~ e f i c ~ o r o  n 
B ~ ~ r a - I I x n ~ c ~ o r o  MerasanoB BennqnHa aMnnnTynbl ~oeeiiunx 
nnnxeanii K O ~ ~ ~ J I ~ T C U  OT 0 no 3 0 0 ~  (~a6n .  1). 

kt3 BblUeM3nOXeHHOIY) CnenyeT, YTO ra30HOCHble 30Hbl 

B BepXUeMeJlOBblX OTJIOXeHHAX 3 a f l ~ ~ o f i  Cn6npn IlpHypOYeHbl 
K CeBepHblM p a f i o ~ a ~ ,  HCnblTaBWllM ~an6onee aKTMBHble 
HeOTeH-SeTBepTHYHble IIOPBMXKU flOnOXMTenbHOr0 3HaKa. B TO 

I 



Ta6nuua 1 

Ceenenu~ 06 aMmnTynax noseiuunx nenxe~ufi iiomaneii cesepa 3anannoii Cn6npu 





H a x o a n u w x c s  B n u ~ 3 a x  a n e ~ p u ~ o ~ o r o  M a T e p w n a .  y c r a H o s n e H o  

U B C ~ M O ~ ?  T Y P O H C K O ~ ~  nOKPblUlKe H a  PaCCTOIIHMW 16 U 23 M 

Bbl l l l e  KpOBnM K O ~ n e K T O p C K O r O  r InaCTd.  

M ~ o r u e  u c c n e n o s a T e n u  ( H . X . K y n a x ~ e ~ 0 ~ .  H.H.H~M- 
YeHKO. A .C .POB~HCK~R,  M . ~ . P y n K e B H ~ l  U AP.) O T M e q a I o T  

H a n u w e  myx 3 ~ a n o ~  B @ O P M M P O B ~ H M M  p n n d  r a 3 o ~ b 1 x  3 a n e m e f i  

H a  cesepe 3 a n a ~ ~ o U  Cu6wpw: c K o n n e H u a  H ~ @ T U  B a n T -  

CeHOMaHCKWX OTJIOXeHWflX 0 6 p a 3 0 9 a i l U ~ b  P a H b U l e  r a 3 0 B b l X .  

BO3MOiKH0, B KOHUe MenOBOrO IlepMOJla UjlU B naJleOUeHOByfO 

3nOXy.  3 a ~ e M ,  no& B O ~ ~ ~ U C T B M ~ M  ~ 0 B e f i U l H ~  TeKTOHMreCKMX 

p a W X e ~ U f i ,  n p M U l e n l l 1 ~ ~  B nOBYUlKU T a 3  OTTeCHUn H e @ ~ b  H a  

KpblJlbN CKnanOK H B C M e X H b l e  AenpeCCUU.  B c J I ~ ~ c T B M ~  

HepdCTBOpUMOCTM CyXOrO r a 3 a  U ~ n m e J J 0 f i  U M K J I ~ H O B O U  H ~ @ T U  

H e  n p o w 3 o u r n o  06pa30sa~un H ~ @ T ~ ~ ~ ~ O K O H ~ ~ H C ~ T H ~ I ~  3 a n e m e i i  

B 3TOM KOMnneKCe O T ~ O X ~ H U ~ ~ .  B 6onee m y 6 0 K l . l ~  I.OPM3OHTaX 

rexna npoqecc p a c T B o p e H n n  nemur H e I $ ~ e h  B X R P H ~ I X  rayax 
n p O T e K a n  UHTetlCUBHO U BeCbMa AJlMTenbHO B 3 0 H a X  

fl0~blLLleHH0fi  Ta30HaCbllUeHHOCTM BOnOHOCHblX rOPU30HTOB. 

~ O ~ T B ~ ~ X A ~ H U ~ M  BO3MOXHO P a H H e r O  @OPMMPOB~HMII B a n T -  

CeHOMaHCKOM KOMnneKCe n O p O n  H ~ @ T U H ~ I X  3aneXefi 
CBH,lleTenbCTByW T a K X e  U CyIUeCTBeHHafl HeAOHaCblUleHHOCTb 

H € @ ~ e f i  Td30M B COBPeMeHHblX H ~ @ T I I H U X  OTOPO'XKaX U B 

CaMOCTOIlTenbHblX H ~ @ T I I H ~ I X  3 a n e X a X .  

Ha OCHOBe BblUleU3nOXeHHOrO MOXHO c n e n a ~ b  BblBOn, 

YTO npoltecc r a 3 o ~ a ~ o n n e ~ u n .  n p n s o ~ n q u f i  K B O ~ H U K H O B ~ H I I I O  

KPYnHblX Ta30HOCHblX 1 0 H ,  B03HUKaeT n p e H M y U l e C T B e H H 0  n O n  

B O ~ ~ ~ ~ ~ C T B U ~ M  TeKTOHU'reCKOrO @ ~ K T O P ~ .  OAHBKO, KdXe 
MHTeHCMBHOe npOIlBJleHMe TeKTOHHYeCKOI.0 @ ~ K T O P ~ ,  T.e. 

HaJMYMe U H B ~ ~ C H O H H O ~ ~  CTanMM, H e  flPUBOAHT K 

( ~ ) O P M U P O B ~ H M H )  r a 3 0 B b l X  C K O ~ J I ~ H M ~ ~  aBTOXTOHHOT0 T u n a .  eC3U 

B TOJlUle OTMeYaeTCn H U ~ K U ~ ~  I . ~ H ~ P ~ Q W O H H O - K O H U ~ ~ ~ -  

U M O H H ~ I R  I lOTeHIIUan,  KaK H a f l p h M e p .  H a  C T ~ B P O ~ ~ O ~ ~ C K O M  
c B o n e  B 3 o q e ~ - n a n e o q e ~ o ~ b 1 ~  noponax u H a  T y p a H c ~ O f i  n n u T e  

B BepXHeMenOBblX OTJIOXeHURX. 

T ~ K H M  0 6 p a 3 0 ~ .  AJlS @ O ~ M U ~ O B ~ H U ~  aBTOXTOHHblX 

lXd30HOCHblX 3 0 H  B BePXHUX n U T O n O ~ U ' l e C K U X  KOMnJleKCaX 

H ~ O ~ X O ~ W M ~ I  n B e  CTanMU TeKTOHU'leCKOrO pa3BMTMII 

TePPWTOPUM: AenpeCCHOHHall  U HHBepCUOHHan. B n e p U 0 n  
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n e n p e c c u o ~ ~ o 8  crwnu n p o u c x o n u T  6 b l c T p O e  n o r p y m e H u e  

ralonponyqupymqux o ~ n o x e ~ u A  u n e p e K p b m u e  ux M O ~ H O B  
~ O K ~ ~ I N K O ~  C TO'IKH 3PeHWU y c 3 0 B n f i  @ O ~ M ~ ~ O B ~ H U ~  r a 3 0 B b l X  

3aneaeA - 3TO I I p G K A e  BCerO KOHCepBaqUOHHan CTWHU, 

06ecnes~eamqan c o x p a H H o c l a  o6pa3yroqnxcn, HO B npyrou 
O ~ C T ~ H O B K ~  n e r K o  nomepmmquxcn pacceusarinm, 
r a 3 0 0 6 p a 3 n b r x  yITeBOAOpO&OB H U 3 K O T e M l l e p a T y p H O r O  

re~e3uca. B nepuon u H B e p c u u  ~ ~ O U C X O ~ T .  nonae~ 
T e p p U T O p n U ,  MOUlHOe p a 3 r a 3 U p O B a H H e  H a C b l q e H H b l X  r a 3 a M U  

IlnaCTOBblX B O n  U aKTWBHble M U v a q U O H H b l e  ilPOUeCCb1. Ann 
@ O ~ M H ~ O B ~ H U S  r d 3 0 B b l X  3ane~efi - 3TO aKKyMynHUUOHHan 

craaur, K o r n a  c o 3 ~ a m ~ c r  oco6o 6naronpnn~~b1e ycnosnn Ann 
c6opa 06pa3o~a~ruuxcr y r n e B o n o p o n o a  B c K o n n e H u s .  

A e f l p e c c H o ~ ~ a n  C T a n H S  OXBaTbIBaeT B OAHnX 3 0 H a X  TYPOH- 

I C T ~ A H ~  se3ne npuypore~a K ~ o ~ q y  ~osefiuero T ~ K T O H M ~ ~ C K O ~ O  

xana.  
O~clojXd CfleAYel'. 'lTO LUIU 0 6 p d 3 0 B a H U 1 1  aBTOXTOHHblX 

~ O U O C H ~ I X    OH H ~ O G X O ~ H M O  C o v e T a H u e  cnenymqux 
@ ~ K T O ~ O B .  

1 . C o o ~ ~ o w e ~ ~ e  r e H e p a q u o H H o r o  norewquana 
ra30MaTepUHCKHX r lOpOj l  U o 6 a e ~ a  KOnneKTOpCKUX T O n U  

IIBnlleTCX OT[THMaJlbHblM H BenU'4UHa TeHePaUHOHHO- 

K o H q e H T p a q t i o H H o r o  n o - r e H q n a n a  n p e 6 b l u i a e T .  1% OB. 
2 . n o c J I e  HaKOnneHUR Ta30MaTePUHCKUX C 

KOnneKTOpCKUX TOnIU OTMe'faeTCn B TeKTOHUqeCKOM pa3BMTUM 
f T ~ ~ ~ U T O ~ U U  U H T ~ H C W B H O ~  n ~ r p y ~ e ~ ~ e .  B L T ~ ~ ~ H u ~  K O T Q P O ~ O  c 

4 B ~ I C O K O U  C K O P O C T ~ ~  H a K a n n n e a e T c n  H e n p o H u u a e v a n  T o n u l a .  a 
B KOnneKTOPCKOM ' FtJIaCTe ' nPOHCX?3AHT, : 'KDHCePBaUkiOHHaR 

c-ranun. 0 6 e c n e s u ~ a l o l 1 ~ d n  c o x p a H l t o c r b  YB. 
3.Ha 3aKnKlYU~reJIbtlOM ; 7I'ane HeOTeKTOHU1{eCKOrO 

pa?BUTUX TePPMTOpMM. IlOCJle HaKOllneliMII HeflPOHHLGdeMblX. 

n O p O A  ( n ~ ~ p b l l l l ~ ~ )  IlpOblCXOflHT UtlBepCMX, T .  e. UMeeT MeCTO 

B O ~ ~ ~ ~ U C T B U ~  TeKTClHUqeCKOTO . . I $ ~ K T O P ~  U OCylueCTB,lACTC5l 

aKKyMyJI5lUUOl4HaII C l a j l U n  B @ O . P M M P O B ~ H M M  Td30BblX 

c ~ o l l n e t l u u .  
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K p 0 M e  B b l W e n 3 n O X e H H b l X  T ~ & X  B a X H e f i W l l X  ycnoauA 
H e 0 6 ~ 0 n n M o  Y q n T b l B a T b  M TOT B P ~ M ~ H H O ~ ~  neption, K O r n a  

OCYUeCTBnReTCII BeCb, M J l M  O T A e n b H b l e  er0 CTanMH, npOUeCC 

@OPMHPOB~HHII Ta30BblX C K O n n e H ~ f i .  H a n p u ~ e p .  BCe T p H  

C T W H U  OCYUeCTBnflnHCb B T e Y e H H e  nO3AHeMeJlOBOrO Pi 

K a f i H 0 3 0 R ~ K 0 r 0  nepuonos. nnu xe  nepean u B T o p a s  cranun 
MMeJIH MeCTO B K ~ M ~ P A W ,  a nOCne&HIlR aKKyMynnl lUOHHaf l  - B 

~0seRluu i i  T ~ K T O H A Y ~ C K A ~ ~  3 T a n ;  B APYrOM p a f i 0 H e  - H ~ O ~ O ~ O T .  

nepsan c T a m n  npou3omna B p a ~ ~ n f i  nepnon reonorurec~oii 
u c T o p n u .  a me npyrue - B . ~ i ~ n l o u u ~ e n b ~ b r R  ee 3 ~ a n .  
ECT~CTB~HHO, 9 T O  H ~ O ~ X O L U I M O  YYWTblBaTb BpeMJl OCyule-  

CTBneHUS r d x ~ 0 k  M3 cTFt.4Ufi, T a K  KaK 3 T 0  n03BOJl l leT BMRBWTb 

~ C O ~ ~ H H O C T M  B @OPMHPOB~HHH SOH lX30HaKOnJleHHfl  C r a 3 0 M  

p a H H e R  r e H e p a U U R  B K a X n O M  KOHKPeTHOM p a 8 0 H e .  

Aanee I l p U  OnACaHUM 3 0 H  H ~ @ T ~ ~ ~ ~ o H ~ K o ~ ~ ~ H M R  

OCHOBHOe BHUMaHUe 6 y n e ~  YAeneHO U3Y'leHUlO nnTOnOrMYeCKHX 

XapdKTepHCTMK nOpOfi ,  . COnepXaHMH, B HMX OB, 
XapaKTepUCTHKe nWdCTOBblX @ n l o H ~ o B  U B O A O P ~ C T B O P ~ H H ~ I X  

YB. C Y ~ ~ T O M  TOrO. YTO I l p e U M y U e C T B e H H O  C e B e p H b l e  

~ e @ r e r a s o ~ o c ~ b l e  o6nac~n 3anan~oR Cn6upu n c n b w a n n  

UHBePCMIO C M a K ~ l l M a J I b H 0 f i  W R  3 T O r 0  P e r U O H a  a ~ ~ n L i ~ y ~ 0 f i  U 

B OCHOBHOM B 3TMX ~ ~ G O H ~ X  p a 3 B U T a  TYPOH-LIaTCKafl 

nOKPbl l l lKa  M ~ K C U M ~ J I ~ H O ~ ~  MOUHOCTA, B n a H H O M  063ope 
OCHOBHOe BHUMaHMe y&eJleHO CeBepHblM 3 0 H a M  

~ e @ ~ e ~ a 3 0 ~ 0 ~ 0 n n e ~ M f l ,  a B HAX - B e p X H e M y  IlpeMMYUeCTBeHHO 

~ ~ S O H O C H O M Y  K o M n n e K c y  a n r - c e u o ~ a ~ c ~ o r o  ~ o s p a c ~ a .  

rJIABA 4. XAPAKTEPZICTBKA OCHOBHblX 30H 
HE@TETA30HAKOnJIEHZIII HA CEBEPE 

~ A I I A A H O ~ ~  CMLMPZI 

M~BCCTHO,  'IT0 OCHOBHble 3 a J I e X U  I338 B 3anan~ofi 
Cn6npn c o c p e n o r o s e s b l  B cesep~oii e i  SPCTR. 

r a 3 0 ~ a ~ b l ~ e ~ ~ b l ~ U  OTnOXeHIIIIMCI flBJIIH)TCR 3 n e C b  I l O p O n b l  

BePXHIlX nUTOJlOTUYeCKMX KOMnJleKCOB CeHOMaHCKOrO. 

anb6cxoro u a n T c K o r o  ao3pac~a. B ?TUX noponax H a M n  

~ b l ~ e n e ~ o  n n T b  O C H O B H ~ I X    OH ~ e @ ~ e r a 3 0 ~ a ~ o n n e ~ u n  : 

R#&IlbCKaff, Y p e H r ~ f i c K a f l ,  M e p , B e X b e - x ~ 6 y p r ~ ~ a R ,  Pycc~o- 
Y a c e J I b c K a ~  U ~ Y ~ K U H C K B ~ ~  (Pwc. 5). 

XMaJIbCKaf l  3 0 H a  n D e H M Y U e C T B e H H O r 0  r a 3 0 H a K O -  

npnypoqeaa K H ~ P M U H C K O M ~  M Cesepo- l l~anbc~o~y  
M e r a B m a M  M C p e ~ H e f l M Z l J l b C K 0 ~ y  CBOW. OCHOBH~IMU 
MeCTOPOXAeHMRMLI 3 0 H b l  IIBJIflWTCIT X a p a C a B 3 k C K O e ,  

~ O B ~ H ~ H K O B C K ~ ~ ,  K ~ ~ ~ ~ H w T ~ ~ H c K o ~  A H ~ B ~ I I ~ ~ T o B c K ~ ~ .  

MeCTOpOXAeHUnMM 3 0 H b l  RBJlXlOTCII Y p e H r O f i ~ K ~ e  U C e B e p 0 -  

Ype~roiicxoe. 
~ ~ I I B ~ X ~ ~ - ~ U ~ Y D ~ C K  3 o H a  n p e n M v u e c m e H H o r o  -. 

r a s o ~ a ~ o n n e ~ u f l  npuypoqeaa B OCHOBHOM K O ~ H O H M ~ H H ~ I M  

M e r a s a n a M  n A ~ K T U ~ ~ C K O ~ ~  M e r a c e m o s u H e .  OCHOBH~IMU 
MeCTOPOXLIeHHIIMU 3 0 H b l  flBnllOTCfl M e m a b e  U R ~ 6 y p r c ~ o e .  

Pvccxo-Yacac~an 3 o ~ a  ~ e & ~ e r a 3 o ~ a ~ o n n e ~ n n  
npuyporeua B OCHOBHOM K O ~ H O H M ~ H H O M ~  M e r a n a n y  n 
X ~ L [ ~ ~ P ~ - X X U H C K O ~ ~  MOHOKnMHaJIU. O C H O B H ~ ~ M ~ ~  
MecT0pOX)leHMRMU 3 0 H b l  flBnflIOTCfl P ~ C C K O ~ ,  IOXHO-P~CCKO~, 
C e s e p o - 9 a c e : r b c h - o e ,  Eeperosoe, Ta?osc~oe, 3anonnp~oe. 

~ V ~ K U H C K ~ U  3 o ~ a  ~ e b ~ e r a s o ~ a ~ o n n e ~ u n  npnyposetia 
K C ~ B ~ P H O M Y  ( T ~ H J I o B c K o M ~ )  Meram)'. O C H O B H ~ I M H  MeCTOPO- 

XAeHRITMU 3 0 H b l  IIBJIXIOTCII K O M C O M O J ~ ~ C K O ~ ,  C ~ B ~ ~ O - ~ O M C O -  
MOnbCKOe, P ~ ~ c ~ K o B c K ~ ~ ,  ~ Y ~ K W H C K O ~ .  

P~CCMOTPUM YCnOBnn E H e p a U M M ,  aKKyMyJlnl(AM U 

KOHCepBaUMU YrfleBOAOpOAOB B 3TMX 3 0 H a X  C ~ O ~ U L I N ~ ~ ,  y K a 3 a H -  

H ~ I X  B n e p B b l x  rnasax, n o n p e n e n u M  p o n b  rases p a ~ ~ e i r  
"no~e@m~oii"  renepaqnn B @ O ~ M W P O B ~ H A M  ~ H H ~ I X    OH. 



PUC. 5. Kupma CmpOeHUS nOKypCKO20 KOMiLWKCa nopod 
ceeep~oii racW 3~nadno-Cu61rpc~oic  mum^ (no 
B.A.3aeudc~o~y.19852.).1- rpawqa na?eo30zic~oro 06pa~mu.q  
nzumbr:2- ? p a w  pacnpocmpaHeHw sepxwenoeoP-naneoze1io8oic 
pe?UO~a7b~0fi n0~pbllUhU;3- 2pUHUya mUn08 pU3pe3a KOMMeKCll; 
4- u~onaxumbi K O M ~ ? ~ K C U : ~ -  u3onwuu npoqenmnozo codepxatuur 
n p O H ~ W b l x  neCqUHblX nopod 6 K0Mn;leKCe; 6- ZpUnuybl u3MeHeHuR 
eo3pacmno~o buanasona KoMMpKca; 7- wnbl  pa3pe3oe K O M N K K C ~ :  I- 
~ p y d e f i c ~ ~ - ~ , u U n b c ~ u t i .  11- Y C m b - E ~ c d c ~ f i ,  111- Hadwmo-Tap~o-  
Canunchwic, IV- Cyp2ymmo-Huxn~8apmwc~uli.V- Enozytionric; 
8- ~ecmopox&nwr za3a e eepxriezi vacmu KoMmleKca; 9- 
.uecmopox&HuR 2a3a. ~ondencuma u ne@mu e numeti vacmu 
KOMWJeKCa: I& c ~ ~ L ~ ~ u Z ~ U @ U V ~ C K U ~  0 6 ~ ~  KOMnneKCa: 11- OCHO6Hbte 
30nbr c nepcne~mu~noic no .~7umo~~o.?uvecw no~u3umenm.t nu~HPti 
YUCmbH) KOMnleKCO 
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CHI(3Y " H ~ ~ ~ H C K O ~ "  naqK0k rJIHH MOUIHOCTbK) A0 100 M. Hnme 

i 3 ~ 0 g  nallKt4 3aJlMM YB clMeloT pe3KO OTn&4'lHbre Ka'leCTBeHHble 

n p n 3 ~ a ~ n ,  B HWX nonuwaeTcn Bonn xnmoii $am n 
ynennqnBaeTcI KOJIH'fWTBO COMOnOrOB MeTaHa B ra3e. B~PXHNM 

i " ~ K ~ ~ H o M "  mn 3anemeii  an^-ce~o~anc~oro KoMnneKca 
$ RBnlllOTCIl PerHOHaJbHO BblAepXaHHble IXUHMCTbIe nOp0Abl 

TypOH-AaTCKOrO BO3paCTa MOlJlHOCTblo BO 700 M B pafi0He 

i' M ~ A ~ W ~ H C K O ~ O  MeCTOpOXAeHHn. MOU~HOCT~ O T ~ O X ~ H W ~ ~  

KoMnneKca. ysennrnsaeTcn OT 200 M Ha mroaanwe 3ont.1 n no 

I 
1000 M Ha cenepe. l l ecra~ncrom ~ T W X  nopon cocmnneT 
oKono 50-70% (pnc. 6). 

C o ~ e p x a ~ n e  n cocrae POB paccuaqueaeuoro 
KoMnneKca cnenyroqne (Crpora~os JI.B.,1989): B rnnHax n 
aprnnnnTax Co, cocTaBnaeT or 0,41 AO 5 ... 6% (B cpenHeM 
3,7%), B necraHnKax n anenponnTax 3a crer BblcoKoro 

Konnrecma pacrnTe.qbHoro nerpnm - OT 0:03 40 1,22% (B I cpeAHeu 0,33%). no  D H H ~ I M  A3 .Ko~~oposn ra ,  conepxaeue 
Capr B  TOM KoMnneKce B necqaHnKax sblue- n cocTaennm 
I,]%, a B rnnnax Menbme 1,3%. Tnn OB - npenMyqemeHno 
I - ~ M Y C O B ~ I ~ .  B noponax racTo npwcyTmaymr yronbHbre nnacTbr 
MOqHOCTbH) OT HeCKOnbKHX AeCRTKOB CaHTMMeTPOB JIO 

HeCKOnbKnX M W O B .  AOCTMrdR B C y M M e  50 ... 70 M MOUHOCTH. 

T~KMM 06pa30~, npM MOUfHOCTU BnT-CeHOMaHCKOrO 

nn~onornrec~oro  KoMnneKca 1000 M n necqatinc.rocTn 70% 
( M ~ K C U M ~ ~ ~ H O ~  3Haqe~ne) ~ ~ H ~ ~ ~ ~ N o H H o - K o H U ~ H ~ ~ ~ W O H H ~ ~ ~  
noTeHQnan ~ T H X  nopon 6 y ~ m  paeeH 1.34% nnn, no AaHHblM 

A.3.Ko~roposnra - 1.16%. B n m 6 0 ~  cnyqae.naHHan BennunHa 
Pi--K XapaKTepEi3yeT OrITHManbHble YCnOBWl LUNI 06pa30BaHHll B 

I 3TWX OTJIOXeHHRX CkiHreHeTHqHblX. aBlVXTOHHblX ra30BblX 

1 C K O ~ ~ ~ H H ~ .  A eCnM YqeCTb H KOHUeHTPMPOBaHHOe 
opratinqecicoe BeluecTBo, npencTaBneHnoe B Bnne Y I - O , ~ ~ H ~ I X  

r1pOCJlOeB. TO BenMqHHa PI--K 6 y n e ~  ellle, I4 3HaqMTenbHO. BbllUe. 

i O C ~ ~ ~ H I I O C T ~ I O  Td30BblX ~dnexefi 3~0fi 30Hbl RBnReTCR 
p a 3 n u q ~ a ~  xanontteHnocTb nosy ueK r a s o ~ .  Han6onbwne 
B ~ I C O T ~ I  saaexel o ~ ~ e q a m ~ c a  Ha cesepHblx MecTopoxneHnax 
HYPMMHCKO~O MeraBilfla: A0 150 M B CeHOMaHCKMX OTnOXeHHRX 

Ha ~ O B ~ H ~ H K O B C K O M  M K P Y ~ ~ H U I T ~ P H C K O M  MeCTOpOXAeHHRX 

300 M B anTCKWX OTnOXeHHRX Ha ~ O B ~ H ~ H K O B C K O M  
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MeCTOpOXAeHUbi, COOTBeTCTBeHHO 3 n e C b  OTMeqaeTCR nOBbl- 

UIeHHaU, IIO'ITM IIPeACJIbHal.  3allOJIHeHHOCTb JlOByuleK r a 3 O M  - 
80-90%. B TO Xe BpeMR H a  IOXHbIX MeCTOPO>KZ(eHHUX BblCOTbl 

3anexefi H a u H o r o  u e H b w e ,  XOTR a a M n n n T y n a  n o B y l u e K  

AOBOnbHO 3Ha ' IUTeJ lbHal .  Tax, Ha HOBO~O~TOBCKOM 
MeCTOPOWeHUU B CWOMaHCKUX OTJlOXeHHIIX BMCOTa 3L%lleXki 

ecero 20 M n p H  a M n n n r y n e  nosymiru 180 M, 'ITO  me^ 
K O ~ @ ~ U U U ~ H T  3anOJlHeHl lR 0.1; B anTCKUX OTJIOXOHXX 3TOT 

K O ~ @ ~ ~ ~ U ~ H T  P a B e H  0,37; H a  H ~ P M ~ H C K O M  MeCTOPOX.4eHUU B 

anTCKWX OTJtOXeHUIX K O ~ + @ H ~ ( ~ ~ H T  3anOnHeHHR-0,14.  

Henon~oe s a n o n ~ e ~ n e  n o B y u l e K  M O X ~ T  6b1m c B u 3 a H o  c ~ y ~ n  
npUYHHaMU: j l e r a 3 a l l n e f i  qepe3 3 0 H b l  TpeqUHOBaTOCTA H 

'IabTUqHbiM OnyCKaHUeM TeppUTOpMct B W T B e p T U q H O e  BpeMX 

(A.Q.KOHTOPOBU'I, 1986). B nocnemee B p e M n  T e p p u r o p n n  

% 4 a ~ l a  OnyCTUnaCb  H a  HeCKOJIbKO neCnTKOB MeTpOB, O T q e r O  

IlnaCTOBOe AaBJIeHHe YBeJIUWiJIOCb H a  HeCKOnbKO ~ T M O C @ ~ .  
3 ~ 0  n p w B e n o  K cxarwm rrua R sanexax M y M e H b m e H H m  era 
o61.eua H a  10 ... 20%. B TO xe  BpeMn H a  pune c r p y ~ l y p  
y M e H b w e H n e  06ae~a m a  npousouuro w B p e 3 y n b ~ a ~ t  

nera3aqu~ sanexefi qepes T e m o H m Y e c K n e  napyulennn 
@ a 3 p b l ~ b l ) .  Hanpu~ep,  H a  H ~ ~ ~ T ~ H C K O M  U H ~ ~ C W H C K O M  
MeCTO~OX.4eHHRX B MenOBblX OTnOXeHURX ~ ~ @ I ~ K C U P O B ~ H ~ ~  

K p y n H b l e  H a p y U e H H R ,  a 3anOnHeHHOCTb nOBylJJeK COCTaBJIReT 

B c e r o  12 ... 50%. 
n o  MHeHUK) a B T O p a ,  KaK n e r a 3 a U U R  H e w ,  TaK U 

' I e l ' B ~ ~ L i ' I ~ b l f i  nona8u TePPUTOPHU H e  RBJIRMTCR pell laH)UpiMU 

@ ~ K T O P ~ M H  B s a n o n ~ e ~ u n  n o B y m e K  r aso~ .  B L I u B ~ ~ H H ~ R  

aBTOpOM ewe B 1988 r. n p l M a 8  CBU3b YrneHOCHOCTti MenOBblX 

0TJXoXeHUfi C K ~ ~ @ @ H ~ H ~ H T ~ M  3af lOnHeHAR JIOByuleK ( q e ~  
6 o n b m e  CyMMapHaR MOlllHOCTb Y ~ O n L H b l X  nJlaCTOB, TCM B b l u l e  

~ ~ ~ O ~ H ~ H H O C T ~  n o B y u e K  rarro~) H e  n a n n e T c n  n p o c ~ b l u  

cosnaneiineu, a u M e e T  ~ ~ H ~ T M Y ~ C K H R  KapaKTep .   OH^ 
CBUfleTenbCTByeT 0 @ O ~ M U ~ O B ~ H U M  ra30Bb lX  3 a J l e ~ e f i  3a c r e T  

C O ~ C T B ~ H H O ~ O  MenOBOrO MCTOVHUKa rayd, C H H X e H n e  

nOTeHUUaJIa  KOTOpOrO 3aKOHOMePHO Bne'IeT Y M e H b U e H U e  

3anOJIHeHHOCTM JIOBYUeK Ta30M.  

06 3TOM CBUAeTWIbCTBYeT T a K X e  X a p a K T e p  

paCnpeAeJIe l iHR ra3OBblX PeCypCOB BHYTPU anT-CeHOMaHCKOTO 

48 

~ U T O ~ O ~ H ~ ~ C K O ~ O  K O  nne~ca.  O C H ~ B H ~ I ~  p e c y p c b l  rasa (60%) 
coCpen0TOYeHbl  B anTCKUX flJIaCTaX.  TO CBR3aHO. t I 0  

MHeHMIO M, ' IT0  MMeHHO B 3~0fi YaCTU pa3pe3a 
n o p o n b ~  ~au6onee l o 6 o r a u l e s b l  OB, B TOM '~ucne n 
K O H ~ ~ H T ~ U ~ O B ~ H H ~ ~ ~  er0 @ o ~ M o G ,  '4TO CBMneTenbCTByCT 0 

nOBblWeHHOM ~ ~ ~ B O ~ / O ~ O A H O M  n O T e H W a J e  anTCKMX nOpOA. 

PeCypCbl  r a 3 a  nJJUypO'ieHbl K 

HaMW 

U 3 0 ~ 0 n ~ b l k  COCTaB C B O ~ ~ ~ H ~ I X  r a 3 O B .  

COCT~B raso) B z~anemax no ~ c e ~ y  pa3pe3y n 
TeppUTOPMU 30Hb l  np TMSeCKH OnUHaKOB. BO BCeX 3 a n e X a X  

npeo6nmaer MeTaH. KOnU'IeCTBO COCTaBnReT 75 ... 99% bi 

y s e n u q u ~ a e ~ c r  no paspe3y. B noponax am- 

M e T a H a  B ra3e C O W a B ~ e T  B OCHOBHOM 97 ... 99% C O A q X a H H e  

r o M o n o r o B  H e  n p e e b l h a e ~  3...5% (~a6n.  3). Huge, non 
~ e n p o ~ u q a e ~ o f i  " H ~ ~ ~ T + H C K O R "  n a ~ ~ o f i ,  c o A e p x a H u e  ~ n x e n b r x  

YB ~ o s p a c ~ a e ~  no 7, pep0  9%. u H o r n a  c o c T a s n R a  u 6onee 20%, 
9TO CBR3aHO C BblCOKU C o n  X a H U e M  KOHAeHCaTa B rase U n U  Y e p  
HaJlUqMeM H ~ @ T U H O ~ ~  TOPOYKH ( n n a ~ ~ b l  T n 1 9 - x  H a  6 o ~ a -  
HeHXOBCKOM MeCTOPOX n.IIaCT 6 x 2  - H a  X ~ P ~ C ~ B ~ ~ ~ C K O M  
M ~ C T O ~ O X ~ ~ H H M ) .  

COCT~B BO~OphCTBOp~HHblX  r a 3 O B  anT-CeHOMaHCKOrO 

K o M n n e K c a  a~anoruqeh CocTaBy  ra3a B sanexax, T.e. 

M e T a ~ o ~ b l f i  c conepxE/~ne~ M e r a H a  95 ... 99%. C o ~ e p x a ~ u e  
~ n x e n b l x  yrneso~opon+~ ~ o n e 6 n e ~ c ~  B npenenax 0...1,1%. 
T ~ ~ O H ~ C ~ I U ( ~ H H O C T ~  P(OA c o n a s n a e ~  n p e a ~ y q e c m e ~ ~ o  
1000 ... 2300 c ~ 3 i . n  (n B . A . 3 d s ~ c ~ o ~ y ,  1985, Puc. 7). 

B npenenax uecropoxne~ufi 
0.8 (no M.R.Pyme~n'Iy. 

~ 0 n O p a ~ T B O p b H b l ~  

YflpyrOCTU BOAO- 

COCTaBnReT 
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C O C T ~ B J I U ~ ~ ~  ... 6 Mna 3a H c K n l o r e H H e M  npHKOHTYpHbIX 3 0 H  

p a c c e n s a H n a  r a s o s b l x  m~~exceii, rne K O ~ I $ I $ M U H ~ H T  Y n p y r o c T u  

o K o n o  I .  no  M H e H n m  pnaa uccne~o~a~ene i i ,  
HeAOHaCb14eHHOCTb nnaCTOBblX B O n  T a 3 0 M  CBHneTeJIbCTBYeT 06 
06pa30ea~ua s ~ e c b  3 a n e x e i i  3a crijr n p o u e c c o B  M u r p a u e u  

rrua u3 6onee rny6o~sx ~ O ~ M ~ O H T O B .  B TO xe  B p e M n  

H3BeCTH0, q T O  nOA3eMHbIe  BOnbl  BCeX H ~ @ T ~ ~ ~ ~ O H O C H ~ I X  

6acceii~oe B T O Z ~  U n H  HHOE CTeneHU HeAOHaCbIUeHbl  KL30M. 

~ O ~ T O M Y  Hel(OHaCblUleHHOCT6 BOA Tif30COAePXaUlHX 

rOpH3OHTOB B HaCTOIlUlee BpeMR CBHAeTeJIbCCByeT, B H W M O ,  

c K o p e e  o npoucxomqe~ AU@@Y~UOHHOM p a c c e n B a H u u  ra30~, 
9 e M  0 HenOHaCblQeHHOCTU IlJIaCTOBblX BOA B n e p M O n  

06pa30~a~un  3THX 3ane~efi. Ha B03MOXHOCTb 0 6 p a 3 0 ~ a ~ H 1 1  

c u w r e H e T u s H b l x  3anemeii rrua H a  cenepe 3anarmofi Cn6upu 
Ilpw COBpeMeHHOM . ~ ~ I $ u u u T ~  YIlPyrOCTU yKa3aJIH B I l e p B b I e  

B. M. E P M ~ K O B  H H. H. H ~ M Y ~ H K O ,  KOTOpble  
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Puc 7. ra3ozudpozeoxu~uuec~an Kapma 8epxHe- 
( ~ ~ ~ ~ C ~ H U M U H C K O ~ O  ?1pOHuyaeMOE0 KOMnleKCa in0 
.44.9.P~dKegu.ty.1988?.): 1- ZpaHUlV ,uexdy 30HMIU PU3HOnlUnliblX 
za3os: 2- u~onurruu P U U H ~ U  ~ ~ a q e ~ u t ?  ~ o ~ ~ ~ p u q u e n r n a  
z u ~ o ~ m c ~ ~ l y o w o c m u ; ~  3- zi17 cyxoli u ~ o m ~ i ~ ~ - y ~ . ~ e ~ o d o p o d i ~ o ~ ~  munu; 5- 
. ~ e c r n o p o ~ l c d e ~ m  yzleeodopodo6 
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c q H T a m T ,  9 T O  n O C n e  OTnOxeHHSl TYPOHCKnX rnHHWCTblX OCaAKOB 

B B O ~ ~ O H O C H O ~ ~  CtlCTeMe HaYaJlU C03naBaTbCII YCJlOBWIl mlnn 
HaCblUeHHR nnaCTOBblX BO.4 y m e B 0 -  n O p O ~ t t b l M  ra3OM. B 
n o 3 ~ ~ e ~ e n o ~ o e  B p e u n  O ~ ~ ~ ~ O B ~ B U I M ~ C I I  r am nepexonwnn B 

BO,!(HO-~PCTBOP&HHYH) 9a3y. B b l c o ~ a n  ra30HaCblLUeHHOCTb 

nnaCTOBblX BOn, npki ~ 0 ~ 0 ~ 0 8  M o r n 0  HaYaTbCX 0 6 p a 3 0 s a ~ n e  

3 a J I e ~ e f i  ra3a, B03HHKna JIMUIb B KOHUe AaTCKOrO BpeMeHU. 

%'an MaKClrMk3JTbHOrO r d 3 0 0 6 p a 3 0 ~ a ~ w n  HMen  MeCTO B 

naJleO4eH-OIIArOUeHOBOe BpeMU. A O C T ~ T O ~ H O  BblCOKaU W ,  no 
Bcef i  BepOXTHOCTA, n p e n W l b H a I I  Td30HaCbILqeHHOCTb CHCTeMbl K 

3TOMY BpeMeHM U 6 o n b l u n e  0 6 a e ~ b l  r e H e p H p O B a H H O r 0  r a 3 a  

CO3&XJlU YCJIOBAII m f l  06pa30sa~un C B O ~ O ~ H ~ ~ X  rd3OBblX CKOn- 

neHPi8.  C y ~ ~ a p H b l e  0 6 b e ~ b l  ~ P C T B O P ~ H H O ~ O  U r e H e p M P 0 -  

BaHHOrO ra38 H a  3TOM 3 T a I l e  6 b 1 n e  nOCTaTOYH0 BeJlJIWKn jlJlll 

0 6 p a 3 0 ~ a H H ~  ~ p y l l ~ e f i l u ~ x  ra3OBblX 3 a n e x e R .  ~ O B Y U K B  BCeX 

pa3BeAaHHblX saneme8 3al lOnHeHbl  IlpaKTUYeCKH no " 3 a ~ ~ a " .  B 
n a J l b ~ e 6 l u e ~  0 6 % & ~ b l  r a3OB,  P ~ C T B O P ~ H H ~ I X  B B O n X ,  H e  

M3MeHHnHCb, HO YBeJRqeHHe  IWBneHHR &i CHHXeHUe TeMlle-  

p d T y p M  B W T ~ e p ~ n ' i ~ b l k  l l e p H O n  CO3)WIH 3 ~ a ' I H ~ M b ~ b l f i  

ne@tiqLi~ KUOHaCblLL(eHH0CTH nnaCTOBb1X BOn, K O T O P ~ I ~ ~  

H a 6 n I O A a e ~ ~ f l  B H a c T o n u i e e  BpeMn.  3 ~ n  xe y c n o B n n  npnnene K 

y M e H b l u e H n m  o6aewo~ rma n 06ycno~nnn ~a6nmnae~oe  
r a c T n s H o e  3 a n o n ~ e ~ s e  n o B y u r e r .  B . H . K o p ~ e ~ m ~ e f i ~  Tame 
C Y W T ~ ~ T ,   TO saneme ra3a B a n T -  c e H o M a H c K u x  o T n o x r e H n n x  H a  

c e B e p e  3 a n w o l  Cn6npn c @ o p ~ n p o ~ a n n c b  B c n e n c T B w e  

p a 3 r a 3 H p O B a H H n  IlnaCTOBblX B o a .  T ~ K U M  06pa30~, l lOqTH 

n p e n e n b H a n  ~ ~ ~ O H ~ C ~ I U ~ H H O C T ~  n n a c m B b l x  BOA anr- 
CeHOMaHCKOrO KOMnneKCa MOXeT CBMneTenbCTBOBaTb 0 

B03MO)KHOCTH O ~ ~ ~ ~ O B ~ H W R  B PaCCMaTpWBaeMOM P e r H O H e  

ra3OBblX cxonne~nfi 3a CY& CO~CTB~HHOI'O n O T e H q H a n a  

OCanOVHblX n O p O n .  

no H3OTOllHOMY COCTIBY Ta3bl  WIT-CeHOMaHCKOl'O 

KOMnJIeKCa pe3KO OTJIHqaloTCn OT HeOKOMCKMX k4 lopCKHX r a 3 0 B .  

T ~ K ,  no naHHblM kl.H.Hec~eposa, K . A . m n n n b ~ a ~ a ,  

A.H.Kpame~a 613 Ct nnn  ra3o~ a m - c e ~ o ~ a ~ c ~ n x  o ~ n o x e ~ n f i  
B a p b n p y e T  OT -48,3 no -64.701~~ (cpen~ee -57,2 o/., ), nnn 
KOHAeHCaTHblX T a 3 0 B  HeOKOMCKHX U IOPCKHX nOpOI& - OT -34.3 
s o  -47,3% (cpen~ee -40,0% ). A a ~ ~ b l e  E.R.Ta~punoea, 
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m . A . x y p o ~ a  n T . t i .Tennn~c~oro  IlO H3OTOIIHOMY COCTaBY 

aprOHa TaKXe CBHAeTenbCTByWT 0 pe3KOM OTnMYMcl ra3OB anT- 

CeHOMaHCKOrO KOMnneKCa OT HeOKOMCKMX Fi IOPCKWX Ta30B. 

T a ~ o e  pa3nnrue B M ~ O T O ~ H O M  wcTaBe yrnepona MeTaHa. 
aprosa, a TaKme M r enm (A.C.na~re~~o ,1985)  nonTsepxnaeT, 
flO HX MHeHMK), HaJ7M'iMe CaMOCTOffTenbHU~O FeHOTHna ra3OB B 

anT-CeHOMaHCKOM KOMnJleKCe. OAHBKO, He Ha BCeX 

MeCTOPOXfieHMRX OTMe'iaeTCJl pa3JlMqMe B W30TOllHblX ra30BblX 

XapaKTepkiCTMKaX. T~K, Ha H ~ ~ ~ T M H C K O M  MeCTOPOXAeHIIII Td3bl 

anT-CeHOMaHCKOTO KOMIIneKCa HMeWT OflMHaKOBble M30TOIIHble 

3HalleHHll C Ta3aMCI HeOKOMa.  TO MOXeT CBHAeTeJIbCTBOBaTb 0 

llp'3pblBaX ra3a H3 HNXeJleXaLUHX O T R O X ~ H W ~ ~  B CeHOMaHCKNe 

no TeKTOHMYeCKUM Pa3PblBHbIM HaPYllleHMIIM, YCTaHOBneHHblM 

3neCb no A a H H b l M  ce f i c~opa3~en~n  ki 6ype~nn.  
n o  AaHHblM 3.M.ITpacono~a (1990), ra3bl anT- 

CeHOMaHCKOrO BO3PaCTa B X ~ a n b c ~ o i i  30He IIPeUMYUleC- 
TBeHHOrO Ta30HaKOnneHH5I MMeIOT CJIeAYlOWMe BeJIMYHHbl 

H ~ O T O ~ H O ~ O  cocTaBa yrnepona MeTaHa, KoTopbre npuseneHt.1 B 

~ a 6 n .  4. 
Talinwud 4 

Hwmn~uii comas yrnepona ~ e ~ r w a  ra3osmx 3mexefi 

I M ~ ~ T O ~ O X A ~ H U ~  I 

n 3  ~ a 6 n . 4  BMZHO, '%TO CeHOMaHCKHe ra30Bble 3aneXM 

HMelOT BenMVMHy H30TOnHOTO COCTaBa YrJIepOKd MeTatta 
PaBHyW -47,6... -53,O '/oo . qT0 OTJlMqaeTCn OT 3 ~ 0 n  Xe BeJlUYPi- 

Hbl  B anTCKIIX W3aX Ha XapacaB3fic~0~, ~ O B ~ H ~ H K O B C K O M  II 

A P K T U ~ ~ C K O M  MeCTOPOXneHHIIX, me OHa  CocTaBnaeT 

-39.7. . . -  40.4 01,. B TO Xe BpeMII, Ha K ~ M ~ H H O M ~ I C C K O M  W 

I O X H O - T ~ M ~ ~ ~ ~ C K O M  MeCTOpOXnel<MflX BennqnHa 613 CI a/,, B 

anTCKWX Td3aX npaKTMqeCKki COBnaKdeT C 3T04 Xe B ~ J I M ~ U H O ~ ~  B 

CeHOMaHCKclX El3aX U COCTaBnneT OT -42,l L(0 -57,O 0100 . Ha 
X a p a c a ~ 3 f i c ~ O ~  U ~ X H ~ - T ~ M ~ ~ ~ ? C K ~ M  MeCTOpOXneHMIIX ra3 

rOTepMWd U 6 a p p e ~ a  H30TOnHO 3HaYHTenbHO "~IIXenee", YeM 

anT-CeHOMaHCKMe ra3bl. 

T ~ K M M  o6pa30~,  no BenMqMHe M30TOnHOrO COCTaBa 

yrnepona MeTaHa MomHo cnenaTb B ~ I B O ~ ,    TO ram am- 
C e H O M a H a  X ~ a n b c ~ o i i  30Hbl TeHeTllYeCKM OTJlHqaIOTCU OT Ta30B 

HeOKOMa II, CnenOBaTenbHO, MMeMT 0~nMq~blfi OT HYlX MCTOqHHK 

06pa30Ba~~n.  

T ~ K H M  o6pa30~,  B @ ~ ~ M H P O B ~ H M U  ra3OBblX 

cKonne~nfi a m - c e ~ o ~ a ~ a  npnHnMann yvacTwe ram 
~ H O X H M H ~ ~ C K O T O  M TePMOKaTaJIMTMqeCKOrO reHe3MCa, flpkl'le~ 

AOnU 6 n o x n ~ w ~ e c ~ o r o  MeraHa ysennwsaeTca Bsepx no 
pa3pe3y. Mc~nroqe~ne cocTannner H e f i ~ w ~ c ~ o e  Memo- 
pomneline, rne n3-3a nMemquxcs 3necb TeKToHuqecKnx 

~2lpyle~Mfi B CeHOMaHe HaKOnHJICR Ta3 IIpeMMyIqeCTBeHHO 

TepMOKaTanMTHYeCKOrO reHe3MCa. B HeOKOMe Xe nOBCeMeCTH0 

amyMynnpoeanca ra3 ~ e p ~ o ~ a ~ a n n ~ n q e c ~ o f i  3o~br. 

ra30eb1e cKonneHua pacnonome~bl B ?TOR 3 o ~ e ,  K a K  n 
B ~ M ~ ~ ~ C K O ~ ,  B BePXHeM nMTOnOrMYeCKOM WT-CeHOMaHCKOM 

~ o ~ n n e ~ c e  nopon, B flPOnYKTHBHblX nnac~dx 

B ~ P X H ~ B ~ ~ T O B C K O ~ ~  (nnac~bl  AY) u n o ~ y p c ~ o f i  (nnac~bl 

nK) CBMT (~a6n.5  ). HMXHUM 3KpaHOM illlII 3TOr0 KOMnneKCa 

XBnnlOTCn ~y6per~O~anblible nOKPbllUKW Hai l  HMXeneXaqMMM 

nnacTaMw rpynnbr EY M O ~ I I O C T ~ K )  no 20 ... 30 M. BepxHMM --- 

h4OWHan T9JlUa TypOH-DaTCKMX UIPil3. A ~ T - C ~ H O M ~ H C K M ~  
oTXOXeHU9 1lpeACTaBJlIIK)T co6ofi CpdBHWrenbtiO OnHOpOnHyIO 





I I p o n o ~ u ~ e n ~ e  T ~ ~ J I .  5 
ki~neuc K)6uneirnoe t I ~ c o s e P c ~ o e  Ca~Gyprc~oe  EBO-XXHHCKO~ H)pxapo~c~oe  Henonn~noe 
nnacTa HTK TK HTK TK HTK H 
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T o n q y  necra~o-ane~ponti~osux oc-os n p e w M y q e c r n e u n o  

KOHTHHeHTaJlbHOrO lXHe3HCB. M O ~ H O C T ~  O T ~ ~ ~ Y ~ H H ~  

C O C T W U f f  OKOJIO 1500 M, ITGcrlaHUCTOCTb - 50 ... 55% @HC. 6). 
A n b 6 c x a n  qacrb K o u n n e x c a  nannerca H C C K O ~ K O  &nee 

" ~ o p ~ m f i "  H C O ~ ~ X H T ,  B o T n n q n e  OT X M ~ I I ~ C I C O ~  ~ H H ,  
TOnbKO HC3HaSHTWlbHble n0 ~ ~ ~ O T R X ~ H H O C T H  ~ N I H H C T b l e  

I l pO~J IaCTUU,  llBJlRWUHeCS 30HBnbHblMH HnW n O K a l b H b l M H  

tlOKPbllUKaMH P l l R  ra30KOH!JeH.eHeBTHbIX 3 m O U e f i  M a C T O B  

eepx~esap~o~cuofi CBHTM (nnac~bl rpynnu AY). 
O C H O B H ~ I ~  3i l l laCbl  B 3TOM KOMflnCKCC CKOnHnUCb 

non ~ o q ~ o f i  @O 650 M) T ~ ~ O H - ~ ~ T C K O ~ ~  n o ~ ~ ~ l ~ o f i  B m m  
~ K I ,  n p c n c m w e H H o M  n e c q a H w u a M n  H necuauu c 
JIHH30BHAHblMH IlpOenORMH aneBpOnHTOB H m H H .  

Conepxa~ne C, B r n n H n c T b l x  noporn m a n n n e r  
1,3%, B n e c s a e b r x  - 0,7%. Comas OB - n p e n u y q m e H H o  

I - ~ M Y C O B M ~ .  Yronb~oe sewemno B mi qam pa3pna B 

K O H I I ~ H T ~ W ~ O B ~ I ~ H O ~ ~  Qopue H e  paseam. Bcrpeqalorca 
yrnucme a p r m m n . 1  ( rnn~b~) .  T ~ W M  06pa30~, 
r e ~ e p a q u o n ~ o - ~ o ~ u e ~ q a q ~ o ~ i i u f i  ~ O T ~ H W B ~  am- 
C e H o M a H c K o r o  K o M n n e K c a  nopon npw n e c r a i i n c T o c r n  50% c 
)'&OM TOJIbKO POB 6 y n e ~  p a B e H  I%, npu y q h  H OB 
yrnncrbrx r n e H  - 6onee 1%. IIO~TOMY MOXHO n p e m o n o x n T b  

no 3TOMY KPHTePHH) BOSMOXHOCTb 06pa30~i3~~11 B 3TAX 

IlOpOAaX CHHlXHeTHqHblX aBT0XTOHHblX Ta30BblX ~ K ~ n n e ~ H f i ,  

pnr 06pa3osa~nn K O T O P ~ I X  H ~ O ~ X O ~ M ~  aenwsnrra h-K H e  

MeHee  1%. 
ra3 ra3OBblX 3aneXd 3~0f i  3OHbl "C)'XO~~" , M e T a H a  - 

98-99%, rOMOJlOTOB M e T a H a  - MeHW 1% (~a6n.  6). 
Ta6nnua 6 

H3 I l p H ~ e n e H H b l X  P.aHHbIX CJleAyeT, q T 0  CeHOMaHCKNe 

raw H a  npuuepe Ype~roiic~oro M e c T o p o m n e H n n  pmro 
O T n w q a m c n  no B e n u r w H e  usoron~oro c o c T a s a  ymepona 
MeTaHa  OT P a 3 0 9  HHXHWX TOPHSOHTOB. Ann CeHOMaHCKHX r a 3 O B  

x a p a u T e p i i a  senurma N J O T O ~ H O ~ O  c o c T a B a  M e T a H a  B npenenax 
-46 ..c580/0,, a r a 3 0 B  HeOKOMa- -32 A 0  3Solw. 

T ~ K H M  06pa30r.1, no K o M n n e r c y  r e n e T n r e c K n x  noxa- 
3 a T e n e f i  MOXHO CneJ laTb BblBOA, S T 0  B @OPMIIPOB~HWA 

BepXHeMeJlOBblX ra3OBbIX C K O I I J I ~ H H ~ ~  Y p e ~ r o f i c K o f i  30Hbl ,  KaK H 

P ~ C C M O T ~ ~ H H O ~ ~  p a H W  AhiUIbc~ofi, ~ p W H H M a l I A  YYaCTWe r a s h 1  

6 n o x i i ~ ~ r e c ~ o r o  A paHH~epMOKaTUIWTH9eCKOrO reHe3WCa, 

T. e. r a s h ]  p a ~ ~ e f i  " ~ o ~ e $ ~ n ~ o l "  r e H e p a q n u .  





IIpo~omenwe ~a6n.8 
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BeUleCTBa, BeIlW'IHHa TeHepauWOHHO-KOHUeHl'paUUOHHOrO 

nOTeHUMaXa B 3TWX 0TnOXeHI.IHX W C T a B H T  I%, ' I T 0  HBJIfltTCH 

6 I I a r o n p ~ H ~ ~ b l ~  @ ~ K T O P O M  n n l l  0 6 p a 3 0 ~ a ~ W H  B 3TOM 

KOMnneKCe IIOp0,LI CUHreHeTU'IHblX aBTOXTOHHblX r d 3 0 B b l X  

c~onne~nf i .  
B COCTaBe r d 3 8  CeHOMaHCKUX Ta30BblX C K O ~ J I ~ H H ~ ~  ripe- 

o6nanae~ M e m H :  ero c o n e p m n T c a  B c p e n n e M  97 ... 98% (~a62.9) , 
r o M o n o r o B  M e T a H a  - t i e  bonee 1,5%. 

Ta6nuua 9 

M 3  o61uero  OH^ BblCOKOrO COAepmaHMH M e T a l i a  

BblneJllleTCH ~ ~ H ~ O ~ U H C K O ~  MeCTOpOXAeHMe B CeHOMaHe, B 

KOTOPOM M e T a H a  C o n e p x u T c n  96,06%. a B a n T e  - M e H e e  90%. 
CneA'jeT OTMeTMTb, YTO U B HeOKOMe m 3 b I  H a  3 ~ 0 f i  n n O U l W H  

6onee " ~ u p ~ b l e " ,  q e M  H a  OCTanbHblX. K ~ o M ~  TOrO. n P H  

o n p 0 6 0 ~ a ~ u u  CeHOMaHCKMX O T J I O X ~ H W ~ ~  B p R A e  CKWdXMH 

IlOny'IeHbl H e n p O M b l i u f l e H H b l e  IIPUTOKN H ~ @ T H  A ~ ~ U T O M  OKOflO 

35 M'/CYT. 3 ~ 0  CBUneTenbCTByeT 0 BO3MOXHblX B e P T U K a b H b l X  

n e p e T o K a x  @ J I I O U ~ O B  no TeKTOHUqeCKMM HaPYUleHUHM WJlH 

3OHaM p a 3 y n n O T H e H H n  IlOpO& H3 r n y 6 0 ~ u x ,  B03MOXHO IOPCKHX, 

rOpH3OHTOB. 

COCT~B B O A O ~ ~ C T B O ~ & H H ~ I X  r a 3 O B  6 ~ 7 ~ 3 0 ~  K COCTdBy 

C B O ~ O ~ H ~ I X  F a 3 0 B :  C O A e p X a H M e  M e T a H a  B CeHOMaHCKMX 

B O ~ O ~ ~ C T B O ~ ~ H H ~ I X  r a 3 a X  COCTaBJIHeT H a  M e f l ~ e X b e ~  

MeCTOpOXAeHUU OKOJIO 97%. H a  X M ~ Y P ~ C K O M  - 99%. 
T ~ ~ O H ~ C ~ I L U ~ H H O C T ~  nnaCTOBblX BOB nOBOJlbHO BblCOKaR M 
AOCTUraeT, KaK U B Y p e ~ r o f i c ~ ~ f i  3 0 H e ,  2000 CM'/JI U bonee. 
K O ~ @ @ M U M ~ H T  Ta'IOHaCblUleHHOCTM OKOJlO 0.8 (PMC. 7.8). 

M 3 0 ~ 0 I I ~ b l f i  COCTBB Y r n e p O A a  M e T a H a  rd3OBblX 

3 a n e x e f i  p a c c ~ a ~ p H B a e ~ 0 f i  3 0 H b I  IIO AaHHblM 3.M.ITpacono~a 
(1990) u T . A . K p b l n o ~ o f i  n np. (1982) n p e n c T a B n e H  B ~a6n.10 

pa3nsrne H ~ O T O ~ H O ~ O  w c T a s a  yrnepona M e T a H a  c e H o M a H c K n x  

r a 3 0 ~  OT H~OKOMCKWX: B C e H o M a H e  613 CI 0 1 ~ ~  C o c T a e n s e T  OT - 
47,2 A 0  -54,O o/m, B HeOKOMe - OKOnO -35,001, ( I i c K l u o q e ~ H e  

COCTaBnHeT ~ ~ H ~ O ~ H C K O ~  MeCTOpOXAeHMe H3-3a BepOSTHO 

npoecxomsmex H a  3~oii c T p y x T y p e  n p o q e c c o B  M u r p q n s  

y rne~onopono~). 
T ~ K B M  o6pa30~, npnsenEn~b~e n a H H b l e  no M e ~ e x b e -  

Xu6yprc~ofi 3 o ~ e  n p e w M y u l e c m e H H o r o  r a 3 0 ~ a ~ o n n e ~ n n  
CBHAeTenbCTBYIOT 0 reHeTW9eCKOM O T ~ H ' I H W  CeHOMaHCKBX r 8 3 0 B  

OT HeOKOMCKMX U @OPMYIPOB~HWII WX 38 ~ 9 &  OTJlAYHOrO OT 

HeOKOMCKOrO H IOpCKOfO C O ~ C T B ~ H H O I ' O  T a 3 0 8 0 r O  HCTOqHYIKa. 

I'a3o~bre saneme n p n y p o s e s b 1  B 3~0ii  3 o ~ e  K B e p x H e M y  

n u T o n o r n q e c K o M y  K o M n n e K c y  nopon ~ ~ T - C ~ H O M ~ H C K O ~ O  

B o 3 p a c ~ a  (~a6n. I I). B ~ ~ x H ~ ~ ~ T c K H ~  o T n o m e H n n  n p e A c T a B n e H b 1  

n e C ' l a H n K a M ~  C npOCJIOliMH rnWH ki ZiJeBpOnMTOB. Anb6c~ee 
nOPOAb1 C n O X e H b l  n p e H M y U l e C T B e H H 0  mUHHCTblMH ~ O p O L I a M H  C 

n p o c n o n M u  n e c s a H n K o e  n B sepx~eii s a c T u  npocnomu yrneii. 
C ~ H O M ~ H C K N ~  O T n o X e H n n  6onee neC9aHHCTble .  OHU CJlOXeHbl 

n e p e c n a u ~ a ~ ) q n ~ n c ~ ~  n e c K a M n ,  n e c S a H n K a M n  c 6 0 n b ~ u n ~  
K O n l i ' i e ~ T B 0 ~  06yme~~oro PaCTMTeJIbHOrO Ae.rpUTa H M H H a M H  

~ ~ H ~ P ~ X H O - M O ~ C K O ~ O  re~esnca. 



H ~ ~ $ T ~ ~ B ~ O H ~ I E O ~ ~ ~ H H R  

k f ~ n e ~ c  P ~ C C K O ~  ~ H O -  Bepx~e-  Y c ~ b -  C ~ B ~ P O -  HOBO- R p o ~ o e  
nnac~a Pycc~oe qacenbc~oe 9acenbc~oe ZIacenbcxoe racenbc~oe 

TH HI- H I X  H I X  HTK H I X  HrK 
TYPOH I- r r 
n~ I r H  r r r r 

.., . . .  . .  . i . .  ., . ., . , "  .. .. 
8 f 

. .  . . . i I 

'. .,,, . 
..- ., ~. :..- 



I 1 I I (AT 3-4) I 





OCHOBHM~ m e x u  m3a n a x o m n  B J T O ~  U ) H ~  B 
c e H o M a H c K e x  o r n o x e H u a x  n 0 ~ y p C K O f i  CBHTU ( n n m b l  rpynnbl 
nK). OHW COCpeAOTOYeHbl n 0 A  p ~ ~ O ~ a J l b H 0 f i  T ~ ~ O H - A ~ T C K O ~ ~  

n O ~ p b 1 l I J ~ O f l  H CBllJaHbl CO CTPYKTYPHblMU nOBYIlIKLMH. 

A c ~ n m q e ~ n e  c o c T a s n n e T  c e H o M a H c K a n  ~ ~ ~ O H ~ I $ T U H ~ R  s a n e ~ b  
H a  PYCCKOM M e c r o p o m n e H u n .  Apyran sacn  m s o ~ b l x  sanexeii 
H a  Ceaepo-9acenacuo~, IOXHO-PYCCKOM, H O B O T ~ C ~ ~ ~ C K O M  u 
pnne fipyrex ~ e c ~ o p o x n e ~ n i i  H a x o n n T c n  B o n e c r a ~ e ~ ~ o f i  q a c T n  

TYPOHCKHX HnM CeHOHCKHX rnMH B T a K  H a 3 b l B a e M o f i  t X 3 -  

C ~ J I U H C K O ~ ~  n a Y K e  @HC. 9). E% T O n U M H a  H a  ~OXHO-PYCCKOM 
MeCTOpOXneHMU A O C T H r a f l  70 M. 

TOJIu lMHa O ~ n O ~ e H k i f i  KOMflneKG3 A 0  1500 M, 

IIeCWHUCTOCTb COlXaBJlUeT 50 ... 55% ( ~ M c .  6). 
HHXHMM 3 K p a H o M  m a  ~ e p x ~ e a n ~ - c e n o ~ a t ~ c ~ o r o  

KOMnJIeKCa IIBRRlOTCII TnMHHCTblt2 OT!lOXeHMU M ~ J ~ L ~ X C T C K O ~  

CBMTbl TOTepUB-PaHHeanTCKOrO BO3paCTa.  B ~ P X H M M  3KpPHOM 

UBjllllOTCU ~ J l M H b I  TYPOH- KaMnaHCKOrO BO3PaCTa K Y ~ H ~ U O B C K O U  

H ' i aceJ IbcK0f i  CBMT T O ~ U M H O ~ ~  n0 350 M. 

O C O ~ ~ H H O C T ~ K ,  CTpOeHHn OCaJlOqHblX n O p O A  ~ T O U  

~ O H ~ I  R B n u e T c n  H a n n g u e  B H M X  6onbmoro K o n n q e c T s a  

Abi3blOHKTHBHblX H ~ P Y U J ~ H M ~ ~ .  H a n p n ~ e p ,  PYCCKO~ 
MeCTOpOXAeHMe no K p O R n e  CeHOMaHa pas6n~o t l a  BOCChfb 

6no~oe c a ~ n n u ~ y n o u  B e p T w r a n b t i b r x  c ~ e u r e ~ u G  no 300 M ,  

HMeloTCU U HaPYLUeHHU C ~ ~ M ~ ~ H & M O H M ~ H O ~ ~  IlpOCTMpdHLix, 

CeKyulMe BeCb O ~ a f i ~ Y H b l f i  WXOJI.  ~ T M  ,4W3'blOHKTMBHblC 

AHCBOKaqMM C 0 3 A m M  XOPOUIO I l P O H H U a e M b l e  3 0 H b l  mH X U m M X  

YB, B p e 3 y n b T a T e  ' I e r O  HeI$Tb M H Q U P O B a n a  BBepX no p a 3 p e 3 y  M 

3a~una  6onee B b l c o K o e  no c p a B H e i i n m  c ~ O H O U  ~ . e ~ e p a u ~ n  
n o n o m e H n e  B ~ T p a ~ n r p a Q n r e c ~ o ~  p n a n a s o H e  paspesa. T~KOB, 
B U m M O ,  MeXaHH3M 0 6 p a 3 0 B a ~ U l l  I ' ~ ~ o H ~ ! $ T u H o ~ ~  3 a n e x w  B 

CeHOMPHCKHX OTnOXeHHUX H a  3TOM MeCTOPOXLleHHH. 60nbIl ia11 

P O n b  TeKTOHU'4eCKMX H ~ P Y U ~ ~ H W ~ ~  B nPOUeCCaX B e ~ T l l ~ a J b H ~ f i  

MHI'PallHU I$JIK,HAOB, npUBOaRlUHX K ~ O B b l W e H H l O  3 T a X a  

H ~ T ~ ~ ~ ~ O H O C H O C T M  CTPYKTYP, nOATBePXILlle7CU H H a  pane 
m y r l l X  M ~ C T O ~ O X ~ ~ H H ~ ~  C e B e p a  h n ~ H 0 f i  C U ~ U P M - -  
TOSOBCKOM, H ~ ~ ~ T H H C K O M ,  HOBO~OPTOBCKOM, O X T ~ ~ P ~ ~ B C K O M .  
C ~ B ~ ~ O - K O M C O M O J ~ ~ C K O M .  ~ ~ M C O B ~ ~ ~ C K O M ,  ET~I -~YPOBCKOM H 

npyrex. 
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O p r a ~ ~ q e c ~ o r o  yrnepona B a n r - C ~ H O M ~ H C K O M  
K o M n n e K c e  p a c c ~ a ~ p u s a e ~ o G  3 0 ~ b l  C o n e p x M T c s  B n e c v a H w K a x  

o K o n o  I%, B r n n H a x  - 1,2%. Hpu K O ~ @ @ M U M ~ H T ~  necsa- 
HUCTOCTU 0,s  ~ ~ H ~ P ~ U M O H H O - K O H U ~ H ~ ~ U . U O H H ~ ~ ~ ~  nOTeHUM.lan 

3TMX O T ~ O X ~ H U ~ ~  p a B e H  1% 6 e 3  y q e ~ a  KOHUeHTpWpOBaHHOrO 

y r o n b H o r o  B e u e c T s a ,  a c ero y ~ e ~ o ~  - 6onee 1%. 3 ~ o  c B u n e -  

T e n b C T B y e T  0 6 n a r o n p n ~ ~ ~ o C i  r e M e p a U M o H H 0 f i  O ~ C T ~ H O B K ~  B 

3TUX IlOpOAaX ilrrfl 0 6 p a 3 0 s a ~ u n  aBTOXTOHHblX CUHreHeTUYHblX 

r a 3 0 B b l X  ~ K O n n e H M f i .  O ~ H ~ K O  IlOHMXeHHaX no CpaBHeHUlo  C 

i l p y r n ~ n  ~ O H ~ M M  c e B e p a  3anan~ofi C n 6 n p ~  T o n q u H a  TYPOH- 

D ~ T C K O ~ ~  H e n p O H M U a e M ~ f i  T O n u l U  M HaJlMYMe 3 n e C b  n M 3 a I o H -  

K T U B H ~ I X  ~ a p y r n e ~ u n  H e  C I I O C O ~ C T B O B ~ ~ U  coxpamocm ra3oe 
p a ~ i ~ e f i  r e H e p a q u n  B TOG c T e n e H u  M KOJIUYeCTBe, KaK 3 T 0  u M e e T  

MeCTO, H a n p U M e p ,  B Y p e H r O f i C ~ O f i  MnM R M a J I b c K O f i  3OHaX 

Ta30HaKOIlneHMR.  

C O C T ~ B  r a 3 O B  CeHOMaHCKMX M TYPOH-CeHOHCKWX 

ra3OBblX ~ K O f l n e H N f i  n p e M M Y U e C T B e H H 0  M e ~ a H O B b l f i ,  r O M O n 0 r O B  

M e T a H a  H e  6onee 1% (~a6n .  12). 
Ta6nuqa 12 

Conepxam~e M e T a e a  B ra3osux 3anexax 

B B O A O P ~ C T B O P ~ H H ~ ~ X  T a 3 a X  M e T a H a  COAepXMTCR 

OKOJIO 98%, Td30HaCblLqeHHOCTb BOA BblCOKaS {AO 2300 cM3/n), 

K O ~ @ @ U U M ~ H T  Ta30HaCbILUeHHOCTH IIOYTH f l p e n e n b ~ b l f i  M p'dBeH 

~ 6 ~ 1 1 1 3 ~  KPYnHbIX C T Y K T y p  M 3i3XeXek 0,8 @MC. 7.8). 
M 3 0 ~ 0 1 7 H b l f i  COCTaB Y r n e p O A a  M e T a H a  1-a?OBblX 

3 a n e m e f i  no n a H H b l M  3.M.npaconosa (1990) n a H  B ra6n. 13. 

Tabnnua 13 
M 3 0 ~ 0 I I H b l f i  comas yrnepona M e T a H a  r a 3 o s b t x  3mereii 

M 3  ~a6~1 .13  c n e n y e T ,  s ~ o  r a 3 0 s b l e  3anemw H a  PYCCKOM 
M Y c r b - q a ~ e J l b ~ K ~ ~  MeCTOpOXneHMRX C @ O P M U P O B ~ H ~ ~  IlPeWMY- 

UeCTBeHHO r a 3 0 M  T ~ ~ M O K ~ T ~ ~ U T M Y ~ C K O ~ ~  3OHb1, IIOCT~IIUBIUMM, 

BepOXTHO, B BePXHeMenOBble  JIOBYLLIKR M3 U I ~ ~ U H H O ~ ~  3 0 H b I  

r a 3 0 0 6 p a 3 0 B a ~ U R  no TeKTOHNYeCKMM HaPYIUeHMRM. Ha 
~ ~ ~ O J I R ~ H O M  MeCTOpOXneHMU CeHOMaHCKMe r a 3 b l  RBnRloTCR 

BBTOXTOHHbIMH, CYWeCTBeHHO O T J I M q a l o ~ U M A C R  no 
M3OTOnHOMY COCTaBY YrJIepOAa M e T a H a  OT HeOKOMCKNX T a 3 0 B .  

T ~ K M M  0 6 p a 3 0 ~ ,  HeCMOTPR H a  B ~ I C O K H ~ ~  

I ~ H C ~ ~ U M O H H O - K O H U ~ H T P ~ U U ~ H H ~ I ~ ~  I lOTeHUUan anT-CeHOMaH- 

C K M X  o ~ n o m e ~ ~ i i  P y c c ~ o - 9 a c e n b c ~ o C i  ~ O H ~ I  ~ e O ~ e r a 3 o ~ a -  

KOIIneHiiX, HaKOnneHUR B 3TMX OTJlOXeHMRX 3HaYMTeJlbHblX 

0 6 ' b e ~ o ~  r a 3 0 ~  p a ~ ~ e f i  r e H e p a u n M  H e  n p o n 3 o u r n o  u3-3a 
H ~ ~ ~ o c T ~ T o Y H o ~ ~  MOqHOCTU T ~ ~ O H - ~ ~ T C K O ~ ~  nOKPblLUKLi U 

B c n e n c r s u e  ~ T O ~ O  n o T e p u  0 6 p a 3 y l o q u x c n  ra3o~, a T a K x e  

BCJlenCTBMe OTCYTCTBMX HMXHerO 7 K p a H a  M nPOHMKHOBeHMX B 

3TU noporn1 @nmt.inoe HWXHUX  OH r e H e p a q w w .  IIO~TOMY 
MOXHO C a e n a T b  BblBOn, YTO B BepXHeMenOBblX OTnOKeHUXX 

30HbI  r a 3 O B b l e  3aJleKM M M W T  a J l n 0 ~ ~ 0 H H b l f i  TeHe3MC U 

0 6 p a 3 0 B a ~ b 1  n p e i . i M y q e c T B e H i i o  3 a  C ~ E T  n o c T y n n e H u 9  r a 3 a  

~ : I Y ~ M H H o ~ ~  CTanMM r e H e p a U M N .  

. -.. ~ ~ 

- . 
- . 

Y c ~ b - q a c e n b c ~ o e  

l a n o n n p ~ o e  
- . 

900 
900 
2340 
1260 
777n 

K2s 

Kzs 
K ~ g , v  
Kzs 

K ~ h r  

-43,O 
-38,7 
-40,O 
-46,7 
-75 6 



r p y n n b l  A n )  U n 0 ~ y p c K O f i  (nK)  CBUT (~a6n. 14, pUC. 10). 
O ~ n o x e ~ n n  n p e n c m B n e H b r  n e c q a H n K a M u ,  p a c m e ~ e ~ ~ b r ~ u  
He3HaYHTeJIbHbIMH no MOUHOCTH IlPOCJIOIlMH aJ leBpOnHTOB H 

m H H .  T ~ K  K a K  r n H H U C T b l e  npOCJIOH H e B b m e p w t a H b l  no nnOLL!aAM 

H YaCTO OlleC'laHHBaIOTCII, TO BCII T O n U l a  T M A p O ~ H a M H Y e C K U  

c B n 3 a H a  H o6pa3ye~ e ~ k i ~ b l f i  ~ e @ ~ e r a 3 0 ~ 0 C ~ b l f i  K o M n n e K c .  

%CTO BCTpeYaK)TC# n e C ' I a H 0 - m H H H C T b l e  OTJIOXeHHn, 

H a C b I U e H H b l e  PaCTMTeJIbHblM AeTpHTOM, C n p O n n a C T K a M U  yrneR 
H O ~ J I O M K ~ M N  H c K o ~ ~ ~ M o ~ ~  ApeBeCHHbl.  ~ ~ C Y ~ H H C T O C T ~  

coc-ramner 50 ... 60%. M O ~ H O C T ~  K o M n n e K c a  - o K o n o  1000 M. 

HYTXHUM 3KPaHOM AnR 3 T O m  K O M n n e K C a  flBnRMTCn 

rnMHHCTble OTnOXeHMR H K X H ~ B ~ P T O B C K O ~  CBHTbl H U  nJIaCTaMU 

r p y n n b l  En. Bepx~nB 3 K p a H  I IpeACTaBneH rJlHHHCTblMH 

n O p O A a M H  TYPOH-L1a?tKOrO BO3paCTd MOUHOCTbK) 6onee 800 M. 

Aria O c a A o q H b l X  nopon  TOR 301it.1 x a p a r t r e p H o  

H a n M q M e  Pa3PblBHblX H a p y u l e ~ U f i  M 3 0 H  TPeIIInHOBaTOCTH @MC. 

10). B naneo3otic~o~ @ ~ H K ~ M ~ H T ~  nypneiic~oro B a n a  H 

~ ! I K ~ I I ~ ~ c K o ~ o  K y ~ O n O B U A H O r O  nOAHIiTUX BblAenneTCn 

HeCKOnbKO MePHLIWOHajlbHO H a n p a B n e H H b l X  PXVIOMOB. B 
K p O B n e  @ ~ H A ~ M ~ H T ~  no 3THM p a 3 n O M a M  ~ ~ @ M K C W P O B ~ H ~ I  

H e 6 0 n b ~ ~ U e  cweqeesnn. npewonarae~cn, YTO pa3no~t.1 
I lpOHBKalOT B 0 ~ ~ 0 Y H b l f i  q e X O n  H HaPYl.UaH)T CllIlOulHOCTb 

n O K p b l U e K .  ~ O ~ . B M X K M  no nJIOCKOCTRM P ~ ~ J I O M O B  

cnoco6c~~osanu 06pa30~anum TpeUIMHOBaTOCTH. no  AaHHblM 

A.A.Tpo@u~y~a,  3.3.(Do~uanu, @.r.rypapu (1972), 
T p e U U H O B a T O C T b  X a p a K T e p H a  AIIR BCeX I lOpOA OT IOPCKUX A0 
CeHOMaHCKUX BKnIO'IUTeJlbHO. OHH OTMeqaIOT T p e U H H O B a T O C T b  

X a p a K T e p H a  PJlX BCeX IlOpOfi OT IOPCKUX A0 W O M a H C K F i X  

BKJIIOVHTeJIbHO. OHM OTMeVaFOT YCUneHHe TpeII@iHOBaTOCTH B 

~ ~ U C B O A O B O ~ ~  YaCTM J I O K a ~ h H b l X  ~ O A H I ~ T M ~ ~  ~ 6 n U 3 ~  Pa3PblBHblX 

napyme~ufi. Hanurne p a 3 n o ~ o ~  u  OH T p e q u H o B a T o c T u  

C ~ O C O ~ C T B O B ~ J I U  B e p ~ U ~ a J l b ~ o f i  Ml l rPaUHM @IIH)NLIOB M3 

HHXHUX ?OH r e H e p a u n n  n @ O ~ M U ~ O B B H H K )  B B e p x H n x  

nOBylUKaX y r n e B O n 0 p O A H b l X  ~ ~ 0 n n e H n i i  C IIOBblllleHHblM 

c o A e p x a H n e M  xnmoii cocrmnnmqeii. 
Conepxa~ne o p r a H u r e c K o r o  yrnepona B r n u H a x  

c o c r a s n n e T  B c p e n H e M  1,5%, B n e c q a H H K a x  - I % .  COCT~B OB 
n p e a M y q e c m e H H o  r y ~ y c o ~ b l i i ,  B HEM npeo6nanae.r BMTPHHUT n 
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B COCTaBe B O ~ O ~ ~ C T B O P ~ H H ~ I X  Yd30B npw6nanae~ 
MeTaH (96 ... 98%). ~ ~ ~ O H ~ C ~ I ~ ~ H H O C T ~  A0 2000 cM3/JI, KO@- 
$ H ~ K ~ H T  rfL3OHaCbluleHHOCT COCTdBnUeT 0.6 ... 0,8 @WC. 7,8). 

M30~0IIHblfi COCTaB YrJIePOAa MeTaHa ra30BblX 

sanexek no AaHHblM 3.M.npaconosa (1990) Ha 
K O M C O M O ~ ~ C K O M  MCCTOPOXneHAH B CeHOMaHe Ha r n y 6 n ~ e  9 7 5 ~  
cocTasnneT 54,7% . 

T ~ K U M  06pa30~, no ~ O ~ ~ W U H C T B Y  f laPaMeTpOB, 

npnHurblx Ham mu onpeAeneHnn re~e3nca ra3osbrx saneneii, 
MOXHO npeAllOJIOERTb IlPeRMYLUeCTBeHHO ~ B T O X T O H H ~ I ~ ~  

xapaKTep n ~ e ~ ~ q n x c u  snecb Menosblx rasonb~x c~onnet~ni i .  
Oma~o,  B 3 ~ 0 h  3 o ~ e  ncnenmne nosb~uie~~oi i  
TpeulFiHOBaTOCTU Me3030fi~KA~ IlOPOn M HaJIAqMtO 

TeKTOHAqeCKAX ~apyuit?HAfi JlJll nOpOn MenOBOrO KOMrlJIeKCa 

OTCYTCTBYCT Ha~&K~blfi H I I X H M ~  perll~Ha,lb~blh ~JIK)I ILIOY~OP,  

KOTOPblM B IIpenblAyulAX 30HaX UBnUnMCb rJIAHACTble 

OTnOXeHHU BaJIaHXAH-IOpCKOrO BOspaCTa. 3 x 0  O ~ C T O U T ~ J I ~ C T B O  

C ~ O C O ~ C T B O B U I O  B ~ ~ T A K U I ~ H O ~ ~  MHI'PallRll @IIIOHAOB B BePXHMe 
~OPASOHTLI A Morno U B U T ~ C U  npnrn~ofi nnn ~ o p ~ u p o e a ~ u a  B 

anT-CeHOMaHCKAX IlOpOAaX H~@TIIHLIX OTOPOqeK ra30BbIX 

3aJIGKefi. npnMep0M M O V T  RBnUTbCIl ~ 4 ~ e r a 3 0 ~ b l e  3aJleXR B 

nnacrax ~ K I o ,  llK11, n K ~ z  H a  K O M C O M O ~ ~ C K O M ,  B nnacTax 
~ K I ,  IIKls, l l K ~ s ,  nKl7 H a  CeBep0-KOMCOMOJI~CKOM, B nnaCTaX 
nK14, nK16, nK19, nKzo Ha ~ Y ~ K R H C K O M  MeCTOpOXjleHHUX, a 
Tame B nnacTax rpynnbl n K  H a  pxne npyrax ~ e c ~ o p o m n e ~ n f i  
3 ~ 0 i  30Hbl. 

~ O ~ T O M Y  ~ Y ~ K H H C K ~ U  30Ha He IIBnUeTCU 
npetIMyU(eCTBeHH0 T ~ ~ O H O C H O ~ ~  B BepXHeMenOBblX rlOpOflaX, 

XOTU Ta30BbIe CKOnneHAR 3AeCb HMelOT ~ B T O X T O H H ~ I A  reHe3tiC. 

Ha OCHOBaHMH ~ I ~ O B ~ ~ H H O ~ O  aHmA3a C ACnOnb- 

30~aHneM pa3nHqHblX re0nO~AqeCKnX H reOXtiMHqeCKAX AaHHblX 

0~qeTnnBO BblUBnUeTCP POnb ra3OB p a ~ ~ e f i  reHepaUAU B 

@op~np0BaHMM  OH H ~ @ T ~ ~ ~ O H ~ K O ~ ~ ~ H W U  B  TOM pernoHe. 
Tap,,, r e  HMeIoTCfl BCe YCJIOBAU Wfl AX COXpaHHOCTM M 

OTCYTCTBYIOT ~expe3ep~yap~ble  nepeToxn, c@op~npo~anucb B 

 an^-ceHOMaHCKHX OTnOXeHHUX KPYnHble ra30CORepXaIqMe 

3aneXH PBTOXTOHHOrO THIIa. n0BblIlleH~aU ra30HaCblUeHHOCTb 

paspesa A nnacTOBblX BOA npenuTcTsoeana 06pa30ea~nm B 

3TAX noponax c~onnenwii XHWWX ~ ~ ~ ~ B O A O ~ O A O B .  B q y r ~ x  xe 
pafio~ax, r e  nMenncb Tame me ycnosnn mu re~epaqse  n 
aKKYMYnflqMU r a 3 0 ~  p a ~ ~ e i i  reHepaqnn, omano ycnoanu 
KOHCepBaL(HM nX 6bmn XyXe BCneRCTBAe HWIAqHS 3AeCb 

TeKTOHMqeCKWX Pa3JIOMOB A 30H TpeulWHOBaTOCTH, HaPYIllaB- 

UlAX ~HJlPOjlUHaMM'leCKYH) CaMOCTOUTeJIbHOCTb BepXHerO 
nnTonornqecKor0 KoMnneKca nopon, 06pa3o~b1~anncb Hapuny c 
Ta30BblMM CHHRHeTHqHblMN 3WIeXaMll A UIJlOXTOHHble 

cKonneHnu yrneeonoponos, conepxaulne 1x13 n H ~ @ T L  HMXHWX 

30H retiepaqnn, nocTynnswnx B s ~ u  oTnoxeHnn B pe3ynb~a~e 

BepTnKanbH08 MMrpa~Mul. T0nbK0 B TeX ClIyWUX, Koraa 
OCUOqHble nOpOAbl HapyuieHbl LIH3'bH)HKTNBHblMA AWCJIOKaIlll- 

~ M w .  ~ 0 3 n a m q ~ ~ n  XOPOI~~O npoHnuaeMble 3o~b1 mu nwmnx 
YmeBOAOpOnOB, H ~ @ T L  3 a ~ n ~ a n a  ~an6onee BblcoKoe nono- 
m H n e  B c ~ p a ~ n r p a @ u q e c ~ o ~  manasoae paspesa (Pycc~oe, 
Ta3oBc~oe. C ~ B ~ ~ O - K O M C O M O ~ ~ C K O ~ ,  HOBO~O~TOBCKO~,  Heii- 
TnHCKoe n ApYrAe ~ec~opomennn) .  

K p o ~ e  ywa3a~~blx B npenbl~yulek rnane ~e@+eraso- 
HoCHbl~ 30H H a  CeBepe 3aIIU~ofi Ce6npn, HaMn BbIAeJIeH B anT- 
C e H O M a ~ ~ ~ ~ ~  (anT-C~HOHCKMX) OTnOXeHWUX Pun MeHee KPYnHblX 

30H npeMMyuleCTBeHH0 BBTOXTOHHOrO Ta30HaKOIlneHAI, 

06~a3o~aernnxcu 3a c r e ~  raso~  p a ~ ~ e i i  reHepaqwa. T ~ K U M A  
30HaM~ UBSIRIOTCII: - 

Bs~ranvpc~ar  soria, npnypore~~au  K ~ s ~ r a n y p c ~ o ~ y  n 
E T b l n ~ ~ ~ ~ o ~ y  MeraBmaM n n~n~~qamulau  B3~ranypc~oe. 
3 a ~ ~ ~ ~ o - ~ a p x o c ~ a ~ c ~ o e ,  B O C T O ~ H O - ~ a p ~ o c a n n ~ c ~ o e  n 
APYrne MecTopoxneHnn; 



- M~CCOBCK~R 30Ha, IIpMypOqeHHaU K H H X H ~ M ~ C C O S X C K O M ~  
MeraBany H BKNoYaloU(aU C ~ M ~ K O B C K O ~  H A H T M ~ ~ ~ O T H H C K O ~  
MeCTOpOXneHMJl; 
- r b l n a ~ c ~ a ~  3 0 ~ a ,  ~ P M Y ~ O ~ ~ H H ~ U  K H ~ ~ ~ ~ K O B C K O M ~  ~ e r a ~ m y ,  
~ ~ I ~ ~ H C K O M ~  H f o p u q ~ o ~ y  CBOLWM H BKJIH)'lalOU(aI rb lna~-  
croe, Y ~ p e ~ ~ e e ,  reo@usurec~oe M npyrHe MecTopoxneHun; 
- T ~ H ~ M C K ~ X  30Ha, IlpMypOqeHHaR K T ~ H ~ M C K O M ~  M YCTL-~OP- 
TOBCKOMY MeraBanaM M BKJIlO'iaIOUlaR rpynny Meccorxc~nx 
~ e c ~ o p o x n e ~ n f i ,  a Tame C e ~ e p o - C o n e ~ u ~ c ~ o e  n ~ ~ ~ H T K U H -  

CKOC. 

B HeKOTOPblX 113 3THX 30H (MOCCOBCK~R, ~ ~ I A ~ H C K ~ R ,  

T ~ H ~ M C K ~ U )  B MenOBbIX IlOpOnaX OTMeqeH pS.4 TeKTOHM9eCKMX 

~ a p y r n e ~ u f i ,  npnaenmax K nepeToKaM H ~ T U  Bsepx no pa3pe3y 

M 06pa30Ba~UIO HC@TIIH~IX OTOP09eK pa3JIMqHOrO 3HaYeHMU B 

anT-CeHOMaHCKHX ra30BblX 3aneXaX. O ~ ~ H ~ K O  3TM MMTpaUMOH- 

HbIe nepeMeWeHAU H e  MMenll3neCb 3HaSATeJIbHblX 065eM0B A He  
npABLXM K O ~ ~ ~ ~ O B ~ H R K J  B 3TMX nOPO~i3X npeHMYUeCTBeHH0 

aJln0XTOHHbIX 3UCKefi ylTeBOnOpOnOB. 

T ~ K H M  06pa30M, Ha ceeepe 3anawoG Cu6npn B 

IlOpOMX BepXHerO H ~ ~ T ~ ~ ~ ~ O H O C H O ~ O  anT- CeHOMaHCKOrO 

KoMnneKca nopon, a B ~ o c ~ o q ~ o f i  sacw pernotia u B TYPOH- 
CeHOHCKMX OTJIOXeHHUX ( ~ ~ ~ - c ~ u H c K o ~  naq~e)  M3-3a nX 
onecqaHnsaHun (3anonrpsoe, X a p a ~ n y p c ~ o e  n npyrue 
M~cTo~oxII~HMU) c @ o ~ M u ~ o B ~ J T M c ~  B OCHOBHOM aBTOXTOHHble 

3o~b1 npenMyqecTBeHHoro r a 3 0 ~ a ~ o n n e ~ n n .  conepxaque 
6onee 90% o6qnx pecypcoB ra3a 3 ~ n x  o ~ n o m e ~ n f i  B paccuaT- 
pusaeMoM perUoHe. n o  pnny reonorurecKux nora3a~enel ram,  
c@op~uposaslune 3 ~ n  ~ O H ~ I ,  OTHOCUTCU K r a 3 a ~  paHHefi 
"no~et$~a~oi i"  reHepaunn, cKonssluuMcn B 3wexn B nepnon 
H ~ O T ~ K T O H M ~ ~ C K O ~ ~  HHBePCHR 3 ~ 0 f i  TePPHTOPHU. 0 Y ~ M  

CBMAeTellbCTBYeT BblCOKall ~a30HaCblUleHHOCTb IInaCTOBblX BOn. 

nO'ITH npenenbHan 3anOJIHeHHOCTb JIOByIlIeK rd30M. a TdKXe 

COXpaHHOCTb ra3OBblX C K O I ~ J I ~ H U ~  nOll nOKanbHblMl4 

nOKPbIIUKaMH HeBblCOKOrO KalleCTBa B Hn3aX ~ O K Y P C K O ~ ~  CBHTbl. 

HanpMMep B IInaCTaX ~ K P - 1 0  ~ O B ~ H ~ H K O B C K O ~ O  n Kpy3e~ulTepH- 
cKoro ~ e c ~ o p o m n e ~ n f i .  T ~ M ,  r e  H ~ O R K T O H M ~ ~ C K M ~  nonBnxKu 
HMenM He3HaqHTeJIbHYlC aMIlnllTYQ'. PeMOHaJlbHaU TYPOH- 

naTCKaU IlOKPbIIlIKa HaKanJlMBajlaCb C H e S ~ a l l l l ~ e J l b H ~ f i  
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cKopocTbm   wee 25 M ~ M ~ H  J I ~ T )  nnn oHa onecqaHeHa, 

r e H e p a ~ ~ o H H ~ - ~ ~ ~ ~ e ~ ~ p a ~ U ~ ~ ~ b l f i  nOTeHLlHiLil BMeIUaIOLUMX 

Tonu ~ e ~ b l u e  I%, BBTOXTOHHbIX c ~ o n n e ~ u k  ra3OB p a H ~ e 2  
r e H e p a u ~ ~  H e  06pa3ye~cU. T ~ M  , xe, . r e  reHepaqnoHHo; 

K ~ ~ U e H T p a ~ ~ ~ ~ ~ b l k  nOTeHURiLil OCWOqHblX nOpOn 6onee 1%, a 
H U M M  06pa3ye~crc HenpOtlRUaeMaR MOIUHBR I'JlHHHCTal 

Tonula co C~opoCTbm OKOnO 25 M/MJIH JIeT H 6onee H MMeeT 
M e c ~ o  3HaqH~enbHblfi nonb&M TePPMTOPUM . (60nee. 200 M), 
oijpa3ym~cn ' cKonneHun raso~,  paHHek . GHepaquu 

6 ~ o x k j M n q e C K O T O  M TephlOKaTanMTH.leCKOr0 npOMCXOXneHMU. 
.M3 BblUIeM3nOXeHHOrO CfienYeT,:YTO aBTOXTOHHble 30Hl$ ' 

rd30HaKOnneHMU c r a 3 o ~  p a ~ ~ e f i  retrepaqnn, B ~erny6o~osane- 
raloqux KoMnneltcax nopon @ O P M I I P Y ~ T C R  B T ~ X  pajio~ax, rne 
MMeeTCU coqel.aHue c n e ~ m q u x . @ a ~ ~ o p o ~ .  
1.  C O Q T H O ~ ~ ~ H M ~  RHepauUOHHOrO nOTeHqUana rd30MaTe; 

n U H C K H X  M 06'beMa - KOnneKTOpCKRX T.0nU-I : UBJIUeTCU . r - -  

0nTklMa.lbHblW U BenM1llIHa CeHCpaULH)Hllt)-KOHUetITpaUWOHHOrO 

no I ewqnana npeeblluaeT ..lo/o OB. ~ T U  I I O ~ B ~ J I ~ T . ,  HaKorIkrTbcn 
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