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MNporHosunpoeaHue BpEMEHN PaspyLieHUA NOPOAHLIX MAaCCMEOB

®opmyna C.H. Xypkosa
v =& exp[(U, —y,0)/kT]

o, (f)=vit+ 0,

Uy - 3Heprus akTuBauum npolecca paspyLUeHus;
&0 - cpeAHuil IPOMEKYTOK BPEMEHU MEXAY;
aTOMHbIMU chryKTyaumsamm, paeHbii 10-12¢

I‘ dt 1 O - HanpsKEHNA PacTHKEHUS;
o exp[U. — v.t—oc )/ kT B Y - CTPYKTYPHO-4YYBCTBUTENbHbIN
) Pl ¢ 70( & 0) ] K03hhULNEHT;
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k—noctosHHas BonbumaHa;
‘ T - Temnepartypa;

[ Arysiru BEE]

Vg - CKOPOCTb U3MEHeHUA Hanpnmenmﬁ.

h=0,100  S2=0!7,
®ortorpacusi ®otorpacdus
MOBEPXHOCTM cKona noBepxHoCTH Dcl(ona
npu 7=900 C°, npu T =200 C°,

yBen. 12 000 pas. ysen. 12 000 pas.

:> - HauboRee QNACHEE HARPAECNCHUR NEPRHOCA MOKCUYHBLX SNIBMEHMO8E
ROCEPIHOCIMHBIAMLU eodani;

1 - o 1434 J2  PACHPO MOKCUHHBLX o€ na. [E— 43D * € < t . oh * Y ¢ ho ’
MEKMORUESCIT HADY M FOHAM & Kot cpede; . . .
- DXHOCIHOZ0 CHOCH MOKCUNHILX MEMEHMOE 3, ] 7Y hoy m “ TEe . cvo i@ Xy h
. CHOM SCMECMECHHDED YITORA Penbeda; & - - ~ — * '
;" Zﬁ-_ -, ODBORRL 30K, 208 KOHYSHMPAYUR MOKCUNHBLX INEMEHMOE € NOHEAX CYIeCmEcHHD h . t_-”Z" h c . o . :.b* c” hh « ¢5 U< ) e . *t T([ h ao ‘
b S mpeewuaem ITK -~ ~ o P -~ ~
. m c h,™ aHe t t . t o
------ - KOHMYPbl YHACMKOE ORI ROCMAHOEKI DemAnb HblX HUX 1 it L X < UO H< < T (y —_ P € X ox
_.™2p 5 a™ cho eo  ho ~e 'Y omelb e hy ‘ege@hh x T texoh e ¢ meceot [ x
h eom to _m ;e .9 'HT a eat.o Y cho'eo e .9 0 ¢ _eo0o T “h
R R a ™t h “ "o co " o " m t m a E
X . o L ™ Se oc 0§ X h™m ﬁ.g e ™ o T - - <@ o
- ) T o <= * t a € h ™ mx b anpt b2 g 0 e
’ a x o h 'y e~ e” o0 S o h " mc 0o o0’ e<e o) * A
< . + * < * h< < * JR— : m h “<m h t X m ¢t o : a:tht
o~ t ~ a X m s} YO 14 o o= moro< < eom-™ . 0 e+
_ A R _ YO~ frio e, R P LY Mo -t e R 415 c
R @ R mpr a "R h - e e e a X =" mt 0 a ¢co* h - X " .o < - i
g
« < < ’ o — 95 o h '%e t "~ 9 h c h - c ho t
H™ a eto . —r t m “c ™~ " e —m —o'e * 0 . L~ ’ <« = =
H < < - Y~ i Y< Y =h * e o .9 ar mtoh o’ e 22 e ™ h
c h - “0O".*h*7™* 'm 0 a x a t ® T 7x h . m 0. a X < _x e A
< * ® — . — < . oe .+ h”=dtgomhoehec YO
oa ~ F Y ttxo m Y **"e*oQ"m ac he “oqth ™ = e - — < e xox o < -
— . ! - . < h =% <o~ t e 7 o0t g0 " o copt h =~
a t h~ omdmt @ o @&o0 a e “Q@ ho” 7 e Ya° . P *
< o < ) - - - * + - < x X T o0 m
ot t h x ~ NN Y ~ t > i m o’ m SR B T . to _f*?o *'<choar.r '« . 9
R —_ < - 0— &= L 1+ o hge6®d . cJ-[hmc
—~ e e . o) ot go "o > = * e Y - . - - < -
< - t X m c e b a eh " hy ¥ o t o - o h
s - = - - _ . _ . . . “ “h.® " 0ot ™~ e eae_ . _ch m=®.,a h *m : t ™
€ TOOOY¢YOo | Y] ogYP0og]| doy o¢omdo(AYYt,q%Ad)’PJmob¢‘¢‘g(e—Ac‘CCt,Ymh_n‘ € h
ALC)] Yj 6(1)/2(] As de)Ad)O v < Lo — R P sy e e
e omt Oemt ¢ ao e o c o gpo
S_mec h oa et ™ TEe . e T e | Y: om @00 m* T hechymm v oTee gm t
e, deg o7 €mo T To jecoo ML .gmm mow® o shC %t o .emo s om X
o hx .o e 2 _ - hh™o"toot 3 c'lﬁ’@_';h'é oY - . h om Tl x O/f ecod o i . Moo T
ot ’\* D ot T mm oy.m ) . Ch o~ t* . '< e et <'°;)fa( "‘moZeeé"il*@mﬂ &Y. <_~ .
" mt* ) o% htox t th ® eco & 7 e oveg . . —~ - ~y > ™ o
0 i x_ Ot Yoo ST te Et to. m X t o moa
c h e » w" q? ) t ) h “ mo¢c¢ h ) ) ) ’\( e . Y éY,, ’\’Y( t*m> Y oo e oHto'*wc -~ c h o e o
T 7Ty ¢ ho . eo C*c o"h(onfteh.xo_@*”*rp”m-,:[" o o "o : mS_Oh o meho “™. h @ Tre s
a ;. .m .9 L oha cho 'y 7 ee” ")Y:Tlo'rﬁ’heo . © m¢'0“h'5\[net* Yh ™ “hx ~ e ™'y c¢co
_ae 9 h_x"‘"qfo*’“g( 0" eto © oft h'H'"twmmeo“ . tetva S h ™ ~h™%ot
m x O mtohoe x c ho m 90 7 'Y" ¢oh o Ceho0o g hmomao~ e cy ph~ pmpht xh o ¢ Y o
coT , eTchW (feem_TY toh Yeeh g T eRnBxbncmemos x g " 0 @
oh mod npnov®




—~ -

— 2

m t e o e e Y 'Ha ¢ h : m “HYo T™0O¢ MO andm t°'E P o m e o n
o - “ > eocoh aeo ¢ s o TYego "o n
« a)(f f w - x < ® * - PR - T x LY
f f gU fklszgn5i0)+kT Inze k1k$gWR% Joha” e Yo
g”nR ki'k2 € ¢ “u ¢ m Y h m XHT ‘E "3t e * 3 m
¥ Tt*0 o’ e ™ omeoe X eh "h'ehfpf*':"oo.t’a‘ co "@me® . )h”‘*' ﬁ"’y"hoYteoh’"aT[
t o~ c ho e o - h~ “hx = e Y e b ee px A e poxm™ tealnane”‘ic@oh“hmh”‘_"ee
T * e e —_— — <
e o 0 a “mmt oh~*. 5 c fi a o ~ e c hyp ec"hco”"eamc’He')’\m : m 0 * oc ™ m
~ -~ . ’ 2 ¢ - ~' o (’\r ” :( ¢ ~ - m 4 ‘
hoH e h h x ey 'ohe(m ».21 ocohtio HY(aE)g a e . e a g _o
m 0 o h a e ™ h vy* x b ™ eo Q aa em”t ooh"o A ° te "o ®PoT ot me TI[mo or
S hm_ L mam S wsc e Tymmemtiao o T Te g ¥ iwe T ym
h a 'y h~= h x ° e 'Y ¢ o ho e f{ o® € e "t iy 'y~ ccm"yaeaomt'_'Enn@r@m t no e
aomt o tHe b - t e h ~ he """ Rk ey - '_03/874)t » aScnn
"y ~ h - ~ A —~C o~ t o hmt m o m c c T m
. * kl kzg]*'o' ‘ ) YO© .. c’o *7 Z@J x 0" "0 xa et '
~ o;eomnhte o} coho e‘;"'\'e. . € ch"< e'o > — < Y
. * em ™ th a * m o} o“cTf m e o
o ¥ h " teootf Ot Ody. st af  tahh t hFx’J‘Pl%ll €. w om0 n
< *mt o) h = a T .e "W "YE Ohe®mwme o)
a -~ m 14 t -~ &~ e H t C h C r‘,_[ 0')9 = O t 0 ’:‘J](W < C"‘x * ’.\a "Q<m~m
N .r: — * « <h A: t oe o e e om —0 a ; m
X y c ho e o f e o " e Ya o c o] N e - - L v * < *
- DY ' t . < . 9 B *Y - P« -0 2_01*Z< “ " a " e “toae . gr mMt°’
oac m e o. 3o 00 mmm T 5 o ~ e - - < < o« . . -
— < < 4 . - P P . < - e .+ w h t h t h Y0 e M W c o
T Tan a ™ ot oh c h F m t "~ — e Y < e ™ n m o * < - *
9. - 2 44. <6 omt nT- @
I ~ a Y e h e X m th~™ 0 0
1 sarmjerfs dsj ssul| [ j 50k GEME sl [ 08 5LOL SRS G P " 05003 ¢ coee . 2 TE
qLg dedib e Cbedd GsHj dd esofastd | d Ll dzdiye 52 fglses dz | e o o t oc T e o 0 c ~™ ¢ omme o e
2Ol | dacesChinshd @O ey j dad 2 fSetH - ; - N i
.. Yno
* + + h "0 X a e |
[16] njjcj I njdjddj e hx o o%cmot ¥ m o c ~
6OMY 6 1 djddu shisesjidpidhd ey i tdsS dgnbdn BEIONACHOCTb —_ - - <
Dyer Lo e () =f (Vss 650) 1060 bUEpdY & t
CsU WY gy ks fe 52 L, Spy St
| Of 19 t6] BjEAL ehh jfdefis s dzls b2 vy 5§ - das dgsig Y
" shss | dedets iyls
WO NS B H BEE Bid-d O SBEOL 5o Q@B 5
R 2l 6z dj dzls © 2| ' §
dzOB dz¢ H j dzd v
64 sdj AP i d dsq
6J sl dy G¢ddsiflssH i
v e
[ (] aumuﬂsuommwmmdzwm} t oCc xm e ¥ "o O om 3] GO ()]
~ - e *~ @C h o H o mt mch mE"
__*mq;x qq_og)a a‘to cho'eo *Tho e*k Ymb(awe h . TT'E
h x * e Y ¢ h oetx heo ,"mt 0ﬂoh0°60<0;afmm em*tee‘"gx‘b‘bh ﬁ@o " O [o]
oc “me 9 a mtoho* e Yo @ e e o o c ho m go . e h®y" e™ g "Pe
oc“'me. OC*/Q xta.rqu;o"'E'o e o C
2. TI \thl T SB UJ O §TU R $ IJ O}Rt‘é t O(; os|xu[|0t %R e O 0 e “maT[ , m
TorSsltast 3R Rt s SUAT SOI 0 Rg BrSUeS “me oy " ® @ ohoe
aoo6TodRR ‘ oY T e e
s . . d *n A tgo )
¢ omm ° m t X t m m a"qtoohﬁf))@m"_”’(h”‘n]ﬁt eX eMod r‘7“0‘3 6h €. 1t L
x ™ ho ~ e Y o " mt e e ymohteo * eth "o ™ g* Ymc JSO\CGGYT[“T[O, o
e 0 o 'H o "o om0 * oct™Meomit Ye oYAhOtGJ mmeor X Y, —oe
h~" ~ ¢ oeeo Tt e*m f e Yy, 08 0o  hexeor §% ¢*h orh fM_90ore e A \ﬂe "o
- o mt a "~ B m t co c h "€ 00t =t “ eec 0O 6c*rﬂe6‘<oﬁ<ek( X o
e N '(m ~5 ¥ noovs e * o e > at lx mtt e ~ ° 6 - t
.o Somt oy (oé‘d o% Am oa g mh U7X, . e X LSS L . LT )
h = Otm 'ymemtrh ~eYWQ"" “Yh o ¢Tege®®H . _h t h o th To e 7
xmt o : omt oo o &M mme torh *h mra*r as. g YT _hech Xmh" ey go
m t -ehe oa e eo H o "'OC e*q hdmcheyb&Mmy Y, hig~ o %pat~ka
a eto m e .oh e ™ a vagp M 0® h %’ me Yy _oac T 0m > xmt®eo
mt o "ye v e~ "a"p mt x O" F eFhd~ BT T o0k Y ffedeo gtac T h” 7
~ 4 t h * g -~ o vy h t ft . O xX"m’Y oX m;t €oOm _t__ . C 0pg g0 € hmo
om0 m h B “ h c T e oegr* _oheBt T 5T ompEMTT ot YDl w0 T
) co” 5907 Q" 0 omo ¥ e e oMma  00*TA " txoQ" _® m Y ch ‘Ht o a
"‘Z chomtohiF em tee®eo a"“e-,-ge c o e
c h vy e oha".t(; t oe rptrhxx’oxheo
“%oh™*toh Y o " e ™ a 1 s " « 7158




- P

m o 3 ’\,O. e :O a

A~ N An < * < < —

x e ho® e . g rh C

3 QOBGBD@W@@Q@)TSQOZ@ cTmeomt i homm "M oMo Xohmg 1Ot
sTSNO( {2z WIhPIRILO[ US0S TIFORGRein *o ¢ 'va 515 ° ¢
ST186t 301

¢ HAananc —~d@ oah *’t~oxh 1 o
s " ® h ~ T'Ee . a *oam<tm o'a-;-[ Cly
ho e .a h((B’GR*hm”‘“oa"'(‘_’“’o;:e*o m
e x deoge - m_oa m’omtehoxf_oemt* o h o
Y 7YY tmy e”™ oc 7 ee . m grm
m:'\ "t; e mc_h'\('e"<emem.o; zm“ “I-’ﬁ
e é ; *m"o“ohoé e “a os-,-[*
;'3‘:'0"mco"\’E'o:‘e*:( *I_f)\’-ii‘
*’\‘a. o_oe ;”t T'Eo0o 000 Yg
,oha” ¢ Yoo
.o ‘Ht o _ toamt . TR |
x ;eo gem - ~m a - ed hu61<eh<a2e:|]-f"y
eo h som _ e hyr Tt ot & om T a b e g
e ™ h x * e . c’)Z']*o’he YY zr]_fm ome gy YO a*"e ,
’“" ;)rtT‘neY"‘*"'< ¢5L ; mo TYe . 9 ”
. s oo
m UNAVCO "_=a“_’s°'xe‘“ho°e - RUSE@ o
95, RUSE@7c o e~ % TQ" e "Ya T 17

omm .. Q)

¢ 2002-2005,, & e " a h=a_ "9 - C
a T xe”ho"e INCGCbp@rnlcue{T@meoIU—
t|0n Detection in Ground Waters from Real Time Early
Warningto OverallAssessmen(Toxica)n, INTAS{Stra-
egydevelopmentfor longterm pollution controlin regions
of extreme environmentalrisk (ENVRISKn ¢ h o o

- *

—

~ —

mm ™ "o “ e YS e ™ ch”™ T, ee . e~
o Ffmt~eo [0) «\6’h""’"V'“' e m” W"ho-,-[ AP |
T ot “awh* co (me " e 'o e ~ot
e “m ~ e ‘ gh m hgo h‘ﬁTxd""ét ot *.<-,-[' 0 t*c
R -

- < - <

M5¢F ohe . g ahh =& o T Tpo h & ® e | w /R —
61. ha~e Yo W AN 2
¢ h ~ a “ 9 ‘Ht o 0 m o R - | ’ R L
ho" e .a cho t~a : "0 T7"g Odnh[b‘zt

3

a ~~ _otohx p € .'Geological Survey of Japan,

National Institute of Advanced Industrial Scienard

= ¥ ' g wis

)
%,

aat®
T
1 1& m@t*.t/ i
b
s
{s

Technology * ¢ 0GermaﬁTSociety on Construction and o ¥ e
Exploitations of Waste Repository,” ©~ 5. B _ha ™ e oo g0t WONILAR
Loa ot ot co T Tee .a " TOODATAX _ i e e e e e
+ —~ -~ . -~ ~ ”) Al Time - =
. . h h ot e.H_eo XO.'e',(O(ﬁom",.(
c meo'o '¢50Lh9e_‘_h*rﬂyt”’ oo m ) c o h o
e oha™ g oee™ yYho g®e® o0 h o ye Y xmto
: omt o o : m 0 m h o, c h co
¢ s m mco TEo e t a” of "I pporh t ao
e eo 0 et - 1t~ ¥ smo "odoffete x. go
Tmt _oa T _ "7 @ s PID ] Cote 0
""x;_te(ooe*;(m_o( mothx"’é’*-,-[;<mt”0 co
e (0 : co o Qs:mhoo°ee e m Qoch gre . ¥
o Th ™m " t Py~ x c o " g0 h e e (o) - £
e”t e .9 ‘oh*ah‘xc;*o'myo mtyhme gy Oﬂ:‘fﬂlﬂ‘b'c"a;*h“e Y mo® h e Yoty —
tm 'y 'H t ot eg"e'Y;oed‘h"‘x";’e"fb’mn‘ o(_'lup*h. 6 ® ..~h™**~ " e t h o
m m 0 m7Toimo e Ox lfcoo e -’ a " x e “_h o
* — = O< x . Y <T[ = h a 'y mx *” m t o e XY T %
e o c ho h mm "~ 00 %" ™™ yM0 theo ey e -t “'Ee o < “ o
: ' o < Ae— h oo eo:eg e ¢ Yo m a e ™ h ™ -
h =~ o~ t < nD’Htoot 200" T’ e@ mo ~ . mt —o te, % A * < *
N — o <Qw “ cn o [0




10.8. Moo, SH, Mapasen, 3. Tamapeme

FOPHAS 9KOAOTHA

h < TAOBAAbHBIE HABHTALMOHHBIE
_" .o Z eo  H CIYTHHKOBBIE CHCTEM
t a H o "o . m_o B [OPHOM AEAE
B hmt e eo o ot h
omx ™ r?]E ’\'Y"“‘m'E’c_ue*
m t . (OQZ/'I;DJ'I'I'IO c m'm e 0<mt ) = =
. ¢cho '“o°mtﬁ n . mecg e, |, Bed Z1ﬂ¢)ﬂl:l91Ha¢C . .0 Ho gqr o
c T _meo mco TE° o ”‘e*<mrx*-,-[0“3'"he'“*<"‘2 Q:hho*'heoo ‘® 0 Jahohe ot o"he ee. pmo
m :om_o“m L, a 'omx°ah<netm«d1en.*at 'tcnhae
_meo e .a C<’“’Yah*"yln’o“’y or pg 'Y 'Ym
"(mmt“*( *et('h‘c*' e x geo o
t e g "~ " 1 §6mt lelr T Yy T hy x
a ho o o th’AErTMt era to T[( m
~;<m;e(;m“e"x;eom** o;h;o“’t
ooyt . "*’Eeoo'm°t"*ez* . H . _t _emo e
t .o m " ho .2 X »"mt giaffae T
t o mt x eto S hx 0 o " a o)
e a T mm ™t o -t ! Tem the h;p"‘o
e ' *'Hto< 0:”“"r(nt *e"'x_f"]-[ *o’
S‘xr*éco(n*_l"?o'ﬂi,<m ) *_'“"ho"*qg )
= T x <emom T o “tt e ¢™m’y ’ "
¢ hTamg¥tt.co o cfMo B8R T E xma~ ot T \?E;<c>_"evel“£n m
Treo Tt . g bt oML CTemYl Y ® g mkx:;eo‘t" a omeo e .a e™c
a :'bLA*mZDJCFId?UtONA<e- H O~ _tohf. . g~y "2 .0 .5 a “to*o-,-[
_xhm=® co e ~x h™oc™ mee o® tTE oYt o, cEeh o ~ e 'Y_t hh toh ‘ ‘Zh]_[“., o e
mt ) o"“’“"mt* 'oheoz.'p oc”h Oe,me'a~5°_e_¢::‘mst,oﬂ(*:ﬂ'me<3 ‘;7A i v “hoe
co°.'<ae.3 mo.x.o;h<x’"’e< mEOhe"Y*_'H:n_rﬂ:Oéq Y- a0 ~ e *oe - e
x o Te . ¢ o Moo®*~ VR Z( e ™ R | R ho M Xete® o momt o ,Y; n ‘T[; h
2. . m,omt _a. - L T LI ’¥<*r?:1~e;%,,o;'eg]o_°gc:me *3a<p[”A*
c*meomt h~ “h ™ %ot . hxZie T[C’e*.a<mot"°f&b’t~.(ﬁ'*mﬂ ° T
T T ho e . e T, o eR E£h Y LTE 4 etmox" P BT % O F - c
a*mm moippx e . Pwnb_)d';'wmnuho**meﬁﬁoh(;‘:C*c;eeo t"oe_oﬁ‘”o oo ° 7
h"*octo( m]cs(‘c*"'Z"\«o‘a“ce"*”_meEor[(n;Lnﬁco’“ — - ;]ew ‘omneo '*a*T?@ p




