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P~3yJIb~a~hl H H C C I I ~ A O B ~ H ~ ~  ~ a a b ~ e e  PaCIIpOCTprlHeHHhot 3anOJI- 

~ W I e f i  nOKa8- ¶TO O C H O ~  P ~ O ~ W E ,  O U p 0 A a r m q P o  

WweHHJTJ aKTHBHOCTb HSBBCTBRKOB H QaERTOB, IIWHDTcR: 'Fmw Eu t eu , %O H 134 c. , CepIl0HTHHHTOB - %o. nepe=C.UeIi- 
HI38 HJWIlWJ O~P&SYDTCR IIOx ~ B ~ ~ C T B H B M  T0lIJIOlWX H Pe30HBHCHHX ~ ~ l f ~ p 0 -  + 
HOB IIO ( n , 1 )-pe- Ha H3OTOIIU BJIeMeHTOB C Onem w o l f  ROEIWHT- 

p-elf, B OCHOBHOU 10'~ - I O - ~  -C.$, TO 0CTb mdop UaTepHWIOB .&?Dl 

6 0 ~ 0 ~ 0 ~  3~~ K O H C T P ~  Heod~OmO IIpOHSBO&ETb C m0TOU COJ(ep18- 

BHIl PBCCBREHHX XWK¶eCKEX aJIBMeEiTOB. 

B naHH0lf pa60~e upeACTa9lreIiH pe8yJIbTaTU H c C J I ~ O B ~ H ~ ~  IIOpTJIaWt- 

ueuema, ra6dpo (Ypa, YCCP) , necnamiaca (JWepemoe uecTopoaeme; 
m e 3 ~ a 3 r a ~ ;  Cesep- Kaa~as) ,  xpoMaTa (Ypm), rBlYamTa (YCCP) , Marrre- 

TETOB ( h m c ~ ~ u r ,  Ka-p) a C T E ~ I Z ~ ~ ~ T H O I ' O  necm BOJECKO~O 
Rapbepa. 

AH~JIES ~aqqofi naprm s a n o ~ m ~ ~ w ~ e f i  r r p o ~ o p a ~ ~ c ~  no T P ~ M  H donee 

H-eCIceM, ROTOpHe O T ~ H ~ ~ U E C ~  OT rOYO~0HHS~OBaHHHX 0 6 p ~ 8 9 0 ~  MaTepHa- 
JIOB dommoro odbevra (0,5 - 1 , O  m).  Bec ~cu~qof4 aasecxn d m  OT 300 no 
700 mlr. &Dl OlIPenwIeIIBR c 0 ~ e p m  aJIsM0HTOB HCIlOJIbSOBUcR aTTeCT+ 

mimi! c ~ w a p ~ m l 4  odpaseu CI'A- I A  secw 500-700 yr. I 

odpasqo~ npo~o~urocb  B R r l H a e  naeBaoTpaAcnopTa peax- 
Topa gym C IIJIOTHOCTbKl UOTOW TBlIJIOEQU, p08O&BBCHHX H ~YCTPXX 

H ~ ~ ~ T ~ O H O B  I ,1*1d2, 0,23*1012 H I ,4*1012 H*CU-2. C" COOTBeTCTB0EHO. 

PsMepeHH.13 CneKTPOB HaB0ABHHOl?O J-HSQTBBHIl HCIIOJIbSO~b 

annapaTypa, aammennarr aa ocxiose Ge ( LI )-ae~emopa c paspememen 
3 KBB IIO a I332,4 KaB 6 0 ~ ~  E C ~ ~ . B E I H E L R  HSY0pET0JI5HO-BblPHCJIET~- 

HJJM uoxyne~ H a  dase 31Y YQU-60 /57. C n e x ~ p ~  J - ~ e m m  odpaaqo~ 

Hsuepmmcb nepes 5-7 H 145-250 mefi wepnca nocme o ~ o w a a m  obxpe- 

BHI~ Obpa6om E E @ ~  upoBomacb. H a  

PDP-11/70 no uporpawe ACTIV 

r-TET H HaI'BBTET: 5 4 ~  , 6 0 ~ ~ ,  4 6 ~ ~  . 
Qepme A w e  o n p e a e n e m  BYKJIEAOE no ~ K T E B ~ ~ E  Temo~mm E 

p e s o n a ~ c m  ~ e i t ~ p o a a m  no pe- ( n , I npmexem B ~a6n . I .  
B cnexTpax OT 06pa390~ KsapgeBoro necrca, ur3~epe~wrx nocne BH- 

nepxm B Teseme I3 met, ~ o n r o m q a ~ e  ( T 2 meal 
H a  YpOBHe e m  PPm He ~ a d m a J I E ~ b .  
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,@Dl mdopa MaJIOBKTHBapy0MHX MaTepHaJIOB dHJIE abuIOJIH0HH P a C n e T H  

~ A - H O ~  BKTHBHOCTH ROYIIOHeHTOB d 0 ~ 0 H a  XIOCJIe 30 J IeT o b w 0 H S L R .  

B P a C n e T a  H C n O J t b 3 O B a w C b  aKCIIepEbSeHTaJEFIH0 p 0 3 y J I b T a T H  (~abJI.2). 
YaWIbm HaBeZeHHaH aKTHBHOCTb (c~B- ) HCCJIeaOBaHHHX MaT0PH&UOB, 

~os- nocne 3C-ne~~ero od~rgsem noToKoM T~IUIOBIIX ~eflw 
POHOB, H a  p ~ c . 1  IIpeaCTEiBJIeHa KaK BpeMeHE a6lqepIKKE nOCJI0 OCTa- 

HOBKE P e a K T O p a .  

P ~ C ~ ~ T H  n O R a 3 H B m ,  9 T O  yAWIbHUi  H a B w e E I H 8 R  BKTEBHOCTb X I 0 ~ ~ -  

qearema nepes 0,5 rona nocne npexpanlem obagsem c o c T a a w e T  

2.3-10-~ &*r-', H B OCHOBHOM smcm OT coaepxam~u B ~ ~ ~ I C R O Y  COC- 

T a B 0  B3XJUel"O 0BpOIIlW H K o d m ~ a .  & U E H E p ~ , 0 ~  EIWLReTcR BKTHBHOCTb 

I5'm . l l p ~  a 6 l q e p m e  0,5 roaa qwmna B ~A-W BKTEBHOCT~ 

n O p T n a q W 0 M e H T a  H a  TeIUIOBHX H e a ~ p O H a  COCTaRJL!TeT 809. 3a Bp0M.R OT 

0,s rona a0 20 JKeT yAWI%HaR: aKTHBHOCTb JIMeHbIlBeTM npBM0pHO 

B 3 pasa. 

A K T H B ~ I W J  p a c c M a T p H s a e m x  sanomenefi T a m e  on pea am^^ r a m B b w  

o d p Z 3 C M  pWO-, odpa3ymwerx H a  MIiKpO3JK0M0HTaX. Y J ~ ~ J I ~ H ~ R :  BKTHB- 

H O C T ~  od-emioro raddpo H necnamca odycnome~a 15%u , 154 E u  , 
6 0 ~ ~ ,  aKTHBHOCTb PJT- ~ ~ ~ I o Z H E T B J I ~ ~  XPOMETa H M W e T H T a  - %o. 
Ha~eaemm ~KTHFIHOCT~ r e M a T m a  npn swepmte go 0,5 roaa odycrrome~a 
5 9 ~ e  . Dpn ~ e p m e  donee 0,s roaa o c ~ o ~ ~ w a  a m f o ~ g ~ w n o ~  B 0 d n y X e H -  

HoM TBXIJIOBHME HBPTPOHBYB rBYBTET0 RBRRBTCR 'CO. 

o b p a 3 O M ,  p 0 3 y J I b T a T H ,  n p 0 a C T a B l r e H H H e  B aaHTi09 pad0~0 H pa- 
6 4 8  ' ~ I I O K a 3 H B a i Q T ,  =TO HBBeaBXHsR BXTEBHOCTb KaK ~ S I I O I B P T ~ J I ~ ~ ~ ,  

TBK H -0rO &lE3 3aI4ETHHX  TOHO HOB IIPH BpeMeHaX od~rgse~m H EH&epX- 

KE, X a p a K T e p H H X  &lE3 p0aKTOpHHX YCTUOBOK, IIOAJI0Aal4BX CRRTRB) C 3RClUi7- 

a T m ,  OIIpeaWD30TCR PaCCeRHHarana XHMKg0CKEIhW 3JleMeHTBYB , CO, Ca . 
B KOJIE¶0CTB0HEOM OTHOlll0HEE HaBMeH00 aKTHBHpyeMwra 3 S I I O ~ T ~  RBRR- 

DTCR HBBBCTBRKH. Odp-9~ H a  c0dR BHEMWKe HE3KsR yABJIbH8R aKTHBHOCTb 

r e M a T H T a ,  KOTOPaR O I I P w B R R e T M  B OCHOBLIOM 6 0 ~ ~ .  n p H  BwepXECe donee 
3 10 m0fl aRTHBHOCTb l?eMBTBTa HHllt0 HSBeCTHJTKOB. 

,@Dl p a s p a b 0 ~ R E  R P H T e p H e B  noadopa MaJIOaKTHBHpyehlHX COCTaBOB de- 
TOHOB &l~3  B ~ I ~ E T H H X  K O H C T ~ ~ I ~ I J J ~  q q e p m  p e a ~ ~ o p o ~  (C  TOM CIIRT~R EX 

C ~KCW~T- )  H ~ O ~ X O ~ O  3 H a T b  3BBHCEMOCTb I i a ~ e a 0 X H O a  aKTHBHOCTH 

OT KOJIE¶eCTBB -0r0, P a C X O a a  H T W a  HCIIOJIb3YeMOI'O 3aIIOJIHETWJl. 

PBCCMBTPHB~WC~ d 0 ~ 0 H H  H a  HBBeCTWTKe, rPilHkIT0, r e M a T H T 0  H C e p  
3 

IIeHTEKETe (~ada.3). Ob50MH8R M a c C a  CepIIeHTHHETOBO~O d 0 ~ 0 H a  2,32 T/M, 
3 pacxoa n o p T m i m e r a e m a  H c e p n e m ~ ~ a  H a  I M C o c T a m e T  330 H I760 rn 

COOTB0TCTB0HHO. 

Tabma 3 

B K a P e C T B e  MWDCOrO 3 m O J M H T W  B r p m T H O M ,  HBB0CTHJTKOBOM H 

r0MaTHTOBOM d 0 ~ 0 H a  H C n O J t b 3 y e T M  K B a p r l e B a  neCOK.  OCHOBaAEIH p9- 
3yJ tbT8TOB C I I e K T p O M 0 T ~ e C I C H l C  H s ~ e p e d ,  KOTOpH0 BHJiIRBHW OTCYTCTBEe 

B n e c K e  n m x ~ m  ~ O B ,  M- B ~ I I O ~ T -  H a  ~ K T H B B ~ H ~ D  d e ~ o -  
HOB H e  BIIBReT. P ~ s ~ J I ~ T ~ T H  P a C n e T O B  a K T H B a u m i  ~ ~ T O A O B  fIPH pa3JIHPHhDE 



B p e w x i a x  epxm nocne 06~1pesam ~e~uioasnaa ~ e f i ~ p o ~ a m  c MOTHOCT~D 

IIOTOKa 1.3 o a / ( d * c )  1 T8¶8IIHe 30 JL8T IIOKa3- H a  pHc .2 .  

hc .2 .  h ~ e ~ e m e  y ~ e . u b ~ o i i  BKTHE- 

HOCTH 6 8 ~ 0 ~ 0 ~  IIOClIe O ~ J I ~ B B H I I  

B T 8 ¶ 8 E E e  30 A8T IIOTOKOY TBIIJIO- 

abnr H ~ ~ ~ T P O H O B  I 1010 H. w-2. c-I: 
1 - 6 8 ~ 0 ~  H a  C8pIIeHTEHET8, 

2 - 6 8 ~ 0 ~  H a  rpaaa~e, 3 - 6 8 ~ 0 ~  
H a  H3B8CTIUM8, 4 - 6 8 ~ 0 ~  H a  rWa- 

Ln TETB. 

OCHOEHOB (60-66%) B mmayX, BKTHBHOcTb 6 8 ~ 0 H a  H a  rp-8 
BHOCHT ICppIId 3BnOJIHET8.7&. YaeJIbHUI BHTIBHOCTL HSBBCTHRROBOrO 68~0-  
H a  a0 90% Ol IpmeJ IReTcR  I I O p T m 8 M 8 H T o M .  a C8pII8HTEliETOBOI'O - Ha 
80-908 C 8 p I I 8 H T E E E T O W  3aJIOJiHlZTWIaM. n O p T J I m 8 M 8 H T a  B HaBea8H- 

H w  BXTEBHOCTb r8I4a'PHTOBOl?O ~ ~ T O H B  H3M8KUeTCJ3 OT 6% a0 95% C 0,5 a0 
20 JI8T m 8 p X U E  COOTBeTCTBOHHO. K ~ R  W H O  HS P H C m ,  M8H88 =TIBE- 

p~~ R-TM 6eTOHH H a  r8MaTHT8  H HSB8CTHIM8. Ha~60~1bma~ BKTHB. 

HOCTb rrpH q 8 p a K 8  a0 10-12 Jl8T ~ a d m a e ~ C R  y C8pII8HTllHUTOBOrO 68~O- 
Ha.  

%XEW ,aCIIeKTOM lIpO6JleMH IQeKpaI48HliVl 3RCIurgaT- p8aKTOpOB 

H A X  RWD38TcR -0B-e H YM8Hbm8HH8 06aiy-qae~oc~~ IIOPCOHaJIa, 38- 

5 I T O r O  Ea HeYOHT- p a b o ~ a ~ .  ,@LR OIIp8~WI8 l BUl  E H T e Q a J L b R U  II0-fi 

r--H-8- ~HJIE I Q O B 8 a 8 m  OUeHO-8 paC¶8TH MOlQEOcTE a 0 3 H  oT 
3WETHHX K O H C T ~ ~ ,  BhmOW8HT3HX H 3  paCCMOTp8EBHX Bhnn8  TOHO HOB, 
0 6 ~ 8 ~ ~ b l x  T8IuiOEHHE Hea~pOHab¶E  C MOTHOCTbD IIOTOKa I'IO" H / ( C g . C ) .  

M O I ~ E O C T ~  a 0 3 H  OlIpBAWDUIaCb OT IIOJIJ'68c OH8VEOrO IIpOCTpaHCTBa C y g 8 T O Y  

OcaabJI8EXW -H&Q¶eHaR B HCTO-8 %I/: 
27rcv K t  , P =  . .  

me p - r 
MOUHOCTb a 0 3 H ,  P/¶; 9 - yJ@.lEHa I ITEBHOCTb ,  &bT/CM3; 

x) - F(.YB-IIOCTOBBBBR, ( P . ~ ) / ( ¶ * Y K ~ )  ; p - JlEri8hd K O ~ ~ B ~ I T  

0cnabJIeHKE.  YYETHB~K, ¶TO MOQHOCTb HOSH o d g C l I o m 8 ~ a  ~JJEX- 

E l Q 5  CJIORY[B (5-10 CM),  PaCI IpeaWI8HE8  BHTHBIIOCTE IIO T-8 Ilpma- 
XOCJ IIOCTORHHMI. 

p e 3 y J K b ~ a T H  IIOKaSHBasDT, ¶TO MOlQEOCTb a 0 3 H  OT K O H C T P ~  H 3  C8p- 

II8HTHIIHTOBol'O 6 8 ~ 0 ~ ~  I I p  -8PIM8 0.5 r O a a  OU8HHBaeTCR B0JIE¶EHofi 

12 p/¶. p-0-a %o, O d p a 3 0 ~ a 8 m e r 0 C J 3  B C8pIIeHTEHET8, 

COCTaWKK8T lIpEM8pHO 95%. h' KOHCTPJ'KUEE 83 6 e ~ 0 H a  H a  Q 2 i H E T 8  MOQHOCTS 

HOSH C O C T W 8 T  % I, 6 p/¶, H 3  KGTOPHX 75% UPEX0 TCR H a  r m a - K K B B T H  

C ~ H 8 p F E 8 a  0,96 - I , 4  1188, HCIl'JCKa-8 '2 EU . ~ T E B E ~ O B ~ H -  

HH8 KOHCTpJWJEE 3 m T H  Ha  I'8MBTETOBOI'O 6 8 ~ 0 ~ a  C03a81DT MOlQEOCTb a 0 3 H  

0.6 p/¶, HS 6 8 ~ 0 ~ a  H a  HSB8CTEIRKe - 0.2 P/¶. 

P ~ s ~ J E ' Z ~ T H  n p o B e a e H w n c  ~ ~ C ¶ ~ T H O - ~ K C I I ~ ~ B M ~ H T ~ J I ~ H H X  H c C J I ~ ~ O B ~  

c W e T e . u b c T B y l r r ,  ¶TO ~ [ o r n o x u ~ y n l a  H m e a e n H a K  IITHBHOCT~ a a n o m m ~ e n e f l  

-8rO H 6 8 ~ 0 ~ 0 ~  H a  EX OCHOB8 3arqHTHba KOHCTPJW# RJ,epHHX pe- 
BKTOpOB IIOCa8 HJIHTWI5HOIY) 0 6 ~ 1 p e m  O~YCJIOBJI~HB P w O m B M H ,  0 6 p s  
3JWlQKHECJ3 H a  H3OTOpBX ~ p O ~ J l B Y l e H T O B  eBpOlraR,  ~ 0 6 U b ~ a  H q83EJ3, EXO- 

B COCTaB YIBT8PHEUIOB, IIOa ~ ~ ~ ~ C T H B B M  TeILlIOBHX H p830HBHCJiHX H&T- 

POHOB. Doa~olag H a  CT@I&EE lIpeLpIpO8KTHHX E c C J I ~ ~ O B ~  ~ 8 0 6 ~ 0 , I m d O  OCy- 

Q 8 C T m T b  ~ 6 0 p  C T p H T 8 J E H U  MaT8pHWIOB AJLf3 COOpyII[8HEIR A X  C m 8 T O M  

K O B l W H T p m  B IIHX aTHX aXeM8HTOB. 

m e H 8 8  B K T E ~ y 8 ~  H 3  PBCCMOTP8HWM MaT8PHEUIOB 8-TCJ3 

H3BBCTILRR. l'BUBTET H 6 8 ~ 0 ~ ~  H a  EX OCHOB8. 

Y ~ T H B ~  m c o K o e  cogepmme 6 0 ~ 0 ,  p e K o ~ e m y e T c s  o r p m T b  BW 

~ c m m ~ b  rrpmeaeme B ~ o ~ c ~ p y m m x  ~ ~ I ~ E T H  R a e p m x  ~ ~ B H T O P O B  ~ a m x  
MaT8PHaSOB KBH NaI'HBTHT, XPOWtiT, C8PII8HTHHHT. 

n o p T m e M e H T a  B H a s e a e m  aKTHBHOCTb 6 8 ~ 0 ~ 0 ~  H a  rWa- 
T E T 8  B HBB8CTNIIC8 COCTaWKK8T 65-95%. ~ ~ ~ o B ~ T W I ~ H O ,  HCIIOJI&3OBaKH8 

MeHe8  aICTHBE~eMOl '0  -8rO M O m T  3Ha¶ETWl&HO JWeHblUETb aKTEEHOCTb 

aTEX 6 8 ~ 0 ~ 0 ~ .  D0HE3ETb Has8a8HEpl aKTHBHOCTb I I O p T m W e H T a  MOXMO, 

m6~pas cwbe &mi ero ~ s r o ~ o a n e ~ ~ ~  c ~ e m m  coaeparaaa~ srsrcpoane- 
M8HTOB 8 B p I I H R ,  R ~ E L ~ I ~ T ~  H 483EJ3. 
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