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npellCTaBneHHble paHee" 11 peavnsrarst pacsera MOlLlHOCHl 1l03bl raMMa-113ny

~eHI1A HaBelleHHoH PaAI10aKTI1BHOCTI1, nony~eHHble Ha OCHOBe COBpeMeHHOH annpox 

CI1Ma141111 Ce~eHI1H 06pa30BaHl1A PaAI10HYKnl1110B B npOTOH-AllepHbIX BJaI1MOlleHCTBI1 

Ax/ 2 1 ,1lnA nerKI1X Allep-MI1WeHeH 3Ha~HTenbHO TO~Hee llaHHblX, OCHOBaHHblX Ha an

npOKCI1Ma14I1AX PYllCTaMa / 31 . 

!..\enb HaCTOAlLleH p a6 0Tbi - non Y ~HTb He06xOllHMbie llnA npaKTH~ecKoro HC

nonb30BaHHA AllepHo-epH3H~ecKHe KOHCTaHTbl aa OCHOBe nonY3Mnl1pH~eCKHX annpox

CHMa14HH1 21 llnA 014eHOK pallHOaKTI1BHOCTl1, HaBelleHHoH npOTOHaMI1 BblCOKI1X 3Hep

rHH. 

HI1>Ke paccworpeasr npl1BOlll1Mble 1l03I1MeTpl1~eCKHe xapaKTepHCTHKH nona 113

ny~eHI1H HaBelleHHOH PaAl10aKTHBHOCTH H cnocofisi HX nony~eHHA . 

1. MOLl.lHOCTb 1l03bl Y -H3ny~eHHA OT panaoavxnanoe, 06p830BaBwHxcA B MI1

HH14e MaCCbl 06ny~eHHoro 3neMeHTa, Ha ellI1HH~HOM pacCTOAHHH OT To~e~Horo 1130

rponuor o HCTO~HHKa nonvxeaa cnellYIOLl.lI1M 06pa30M: 
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1 - r o palll10HYKnl111a npa B38l1MOAOHCTBl1l1 nepBH~Horo nporoaa C A,llpOM'MI1WOHblO; 

" II , . , ~Hcno epOTOHOB C JHOprl1eH Ell ,I1CnYlLlCtltlbiX npl1 OAHOM p acnaae RApa I-re 
pa'AHOHY KnH1l8 141 .. (ll - KO:lepepH14110HT nepoxoa a Of n n OTllOCT H n OTOl<8 epOTOHOB 

I< MOlLlHOCTI1 D,03bl; A , - nocronuuan )'- p lICnaAB 1-r o pOAHOUy K I1HAO: T, t - e p e 

Mfl o(jny~eHHn 11 oxna>t<D,OHHA COOTIIOTCTDOllHO. 

2. MOlLlHoc'rb AO]hl y ' 113n Y ~ OftH fl HO n o n OpXIIOCTI1 nony tl ccKOtlll'llt o r o c n o a 

:lI1UMOItl ll, n KOIOpOM nopllH'lHblO "POlOllbl nnocxero MOItOltonJ,lDlIl1 otm Or O OCC KOUO'l ' 

u o r o I1CrO'lllHK B rll1c n p OCTpllltRIOr Cll 6 03 nor lIoulmlHn, POCC ~HTb l nllnH no !lJopMyno 

-A 1'1' -A It
 
D( t) • -

I 
11> -

N ! " ~ ~JL_ _ (1 - Il ) I)
 

2 A , 'II e" ~ ( Ev )
 

!1l0 It (Ell ) - M IICCO ~I "IH K 0 3(j1l1111L4110IH o cnOnllOIl Hfl Y:IKo ro rIY'l KII 4l0 Toli oll C 3UOp 

n olOH E l l IJ PlICCMllfPHDOOMOH CPOAo/ £,1 0 

3 , Ilo ro« Y'KDDltfOO Of 1 r 3nOM lll H lI OUUII Hnn llC I1 fill Cll ol1Mynn 

- AIT - A, I

F( t ) . lll~ ~ ",l: '1.11(1 - ) e ,
 

A , II 

.\ 
" 



Ta6nu14a 1. Palll;10aKnlBHocTb 3neMeHTOB B I;1X ecTecTBeHHO~ CMecl;1, o6nY4eHHbiX noorosav« pa3n.,4Hblx 3Hepn'" 18 "' 33 t.: 
nno H Tb nOTOKa KOTOpb lX nporoa . CM . C ,BpeMA 06nY4eHI;1A T = 5000 cvr. BpeMA OT KOHl.\a o6nY4eH l1f' t == 0; 8 C-3:"- ~T DC 10 6 -2-1 

npHHATbl pa,ll1;10HYKnl;111bl Cnepl;10110M nonvpacnaaa 60nee 5 MI;1H 

. 
1 Y-KBaHTOB OT If , L'- ~ c- i llOTOKtMOmHOeT:b .IJ;0 3H Ha nOBspXHoeTu

2.1eMeRT! MOJUHOeT:b .IJ;03H aa paeeToHHIDI ' no~6ee KO He qHOrO CAOH 3ReMeHT8,!1 eMOT l r SAeMeHT8, fp /e Iro l e ! ! 50 I 100 \ 6eQ \ ~ 29 c 
! I \ 600 ! ~ 2900 

600 ! 2900 50 50 ! 100 ! 480 370 286 375 
1.~-9 1.10-97, 00- 12 8 ,96-1 2 5 ,91- 12 8,48-10 I.II-9 379 441 498 415 Be 5,34- 12 1.42-9 1.19-9 1850 9 ,29-12 7,75- 12 1,08-9 1,25-9 4500 3330 2010 B 7,07-12 8 ,22-12 7,65--85,64-10 5 ,26- 10 2,25-7 1,57-7 § ,2!-8 1900 1460 1310 

C 1, 55-9 1 ,08- 9 5,03-8 2250 
6 ,01- 10 4, 10-10 3,46- 10 1,09-7 6, 7~ :;.~ 708 780 867 879

S 7 ,47- 10 2,89-82, 20- IO 1, 99-10 2,83-8 3,12-8 3,19-8 1990 1600 1I50 1290 
0 1 ,95-10 2,14- 10 2, 07-7 1,21-7 1.1&-7 1070 7 ,13- 10 6, 95- 10 2,61-7 1I20 955S a 1, 60-9 1, 19- 9 1,07-7 II70 
!>tg 8 ,77- 10 6,23-10 5 ,53- 10 2, 05-7 1 ,74-7 1.~-7 533 663 754 935 1, 00-9 1, 70-7 1,48-7 1.36-7 968 6 ,70-IO 6 ,14-10 5 ,63- 10 1.49-7 371 515 730.-\1 5,73- 10 1.00-7 1.06-75 ,02-10 5 ,16- 10 6,61-8 6,58-8 3IO 597 863 
Si 3 ,08- IO 4 ,19-10 9,50-8 1.05-7 179 
p 2, 51-IO 4, 21- I O 4 ,67-10 3,55--8 6,13-8 138 247 542 842 1 -10 6,07-8 7.72-81,52-8 3.1~ 1200 
5 744 1 ,46-1 0 3 ,14-IO 3 ,77- 10 2,33-7 1.68-7 1660 1820 946,14- II 1,50-73,2;J-7 10IO 8 ,02-10 8,53-10 2120 876 K I ,65-9 1 ,57-9 1.~7 1.08-7 1240 
Ca 1, 86-9 6, 94- IO 6,35-10 1,59-7 2,76-7 

1,46--7 1,47-7 1460 2330 1500 1490 1, 08-9 1,58-7 2,76-7 1970 1, 42-9 7 ,72- 107 ,49- 10 1,37-7 3270 4170 2330Ti 8 ,12-10 8,10-8 1,80-7 1.50-7I, II- 9 8 ,84- 10 2680 2300 1940
Cr 1 ,05- 9 1, 62-9 1,w--7 2,21-7 1,04-7 1.61-7 1200 24401 ,10-9 2820Fe 6 ,60-10 1, 77-9 1, 33-9 3,08-7 4,4&-7 3,U8-7 2,58-7 2230 3270 2260
S i 2 ,17- 9 3,19-9 2, 23- 9 1, 77- 9 l,g-7 1,87-7 1.68-7 1,88-7 1680 2350 2350 

1,59-9 I ,39- 9 CU 7,79-10 1,42-9 

2 To )01( 8 , "ITO BTa6n.l , HO t = 1 4 

, 
i I"' U 

!! 29OJ 

IYogHOCT:b ~0 3 ~ Ha nOBepXRocTB !!lOTOR 
¥~~6 e c K0 8 e ~o ro ~~OR aAeM~HTa, ! 

! 
I 50 I 100 I 600 !.t2900 ! 50, 

Y-KBaHTOB OT lr,:r-~ tool 

I 100 I 600 ! *' 2900. , 
Be 5, ~I2 7,CC- I 2 . 8 ,%-12 6, 91- I ? 8, 47-10 I,II-9 1,42-9 1.10-9 286 375 480 370 
B 7,fJ7- : 2 8,22-12 9, 28-12 7,74- 12 1,06-9 1,26-9 1,42-9 1 . 19-9 379 440 497 415 

7,63-II 3,03-8 2 ,1 5-8 1,20-0 I . II-8 1040 924 767 682 
3, I 2- II 5 ,85-9 5 , 91- 9 5,~6-9 4,51-9 422 451 501 498 

0 e.rs-n 2,S9--U 2 ,67- II 2 ,57- II 3,13-5 3 ,45-9 3,86-9 3 . 71- 9 260 287 368 431 
1: . 54- 9 I , II-S 6, 16-10 5 ,75- IO 2, 73-7 1.95-7 1,C!7-7 1,00-7 1840 1410 908 981 

.tig 9,4C-1O B,oc,...rO 5, 21-10 4 ,24- IO 1,:s-7 1,62-7 1,08-7 8,73-8 1040 944 710 753 
: .38-!a 5,22- 10 5 , 3S- IO 4,75-IO l,oti-7 1,60-7 1,35-7 1,18-7 475 577 591 683 

Si 2 , i'G-IO 3 , 69--ro 4,0;-10 3. 79-10 5,88-8 8 ,0 5-8 8.96-8 8.39-8 287 400 500 629 
P ! ,08-IO 1,94- 10 :: ,15-10 3 , 17-10 2 ,74-8 4. 87-8 7,71-8 7 ,6B--8 104 190 358 512 
S 5,n- IO 1 , 2C-IO 2 , ~2-IO 2, 56-10 1.25-8 2.63-8 5,~-8 ~,62-8 98,1 178 359 531 
K 3, T:>-IO 6,51-IO 2 ,S05-I O 3,27-10 2.~9 -<'. 02-9 2,48-8 ';'.21-8 596 1040 461 615 
Ca 4,0-lO 7,27-IO 3, 35-IO 3,05-IO 1, 52-9 2,79-9 1,80-8 3,~0-8 696 IIBO 537 601 
Ti 7,Q.-IO 1,2S- 9 6,50-10 6,03-10 1,46-7 2,52-7 1,18-7 1,1~7 1340 2IIO 1290 1200 
Cr 9,91- IO 1 ,71- 9 1,01- 9 7, 51-10 7,32-8 1,66-7 1,31-7 1.10--7 3IIO 3920 2150 1710 
Fe 7, 75- IO 1 ,52-9 I .2I 9 9. 54-10 9.20-8 1,98-7 1,64-7 1,~7 1020 2350 2060 1650 
Xi 2.13-9 3. ~9 2, 09-9 1 ,61- 9 2,99-7 4,30-7 2,86-7 2,31-7 2150 3090 2540 2130 

10 1 , 32-9 I ,II- 9 2 ,92-8 8,54-8 1.39-7 1.36-7 524 1300 IBIO 1670 

":. ~ ~~ I ~~~ - t\ ": 'U ':: 'l: """'\.!:. ,.....,..... n a'U"7:I 

C 2 ,DS-ro I ,~ 9--!O 8.25-1I 
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.. Ta6n uqa 3. To »ce, 'fTO B Ta6n .1, HO t = 1 cyT 

.	 ! 

~e ~e H T ! M o mH OC T b ~03 ~ Ha P8CCTO~ 
!1 CMOT lr 3~eMeHTa, rp c 
! 

!MOWHOCTb ~03~ H8 
!no 6 e C KO H e ~o r o 
1 

nOBepxaocTH 
~OR 3~eMeHTa, 

!!lOTOK! . , 
y- KBaHTOB OT lr,r ~ C-l 

! 50 I 100 ! 600 ! >... 2900 I 50 ! roo ! 600 !k2900 1, 50 , 100 ! 
I, 600 I~ 2900 

"Be 5,27-12 6 ,91- 12 8,85- 12 6, 82-12 0,37-10 1.1~9 1.40-9 1,08-9 282 370 474 366 
B 6,98-12 8,12- 12 9, 17-12 7,65- : 2 1,(77-9 1,24-9 1,41-9 1,17-9 374 435 491 4IO 
C 9, 7I- 12 r, 04-II r, 07-II 9,3S-:i2 1.37-9 1, ~9 1.52-9 1.33--9 520 559 574 503 
x 6, 15-12 6 ,70-12 7,81- 12 8 ,07- : 2 8. '7O-IO S, ~5-IO 1.10-9 1.14-9 330 359 418 433 
0 3, 5 - 12 4. 37- 12 5 ,78- 12 7 ,Co6 12 5, 60-IU 6.15-10 b.IB-IQ 9.9S-1O 212 234 310 378 
~a I ,45- 9 I ,OI- S 5,22-IO 4 .90-10 2 , 59-7 1,50-7 9.34-<'> B,7fr.O 1610 lI40 669 762 
Mg 6 ,94- 10 5,75-10 3,23-10 2,55-10 1,32-7 1.0S-? 6,33-8 ~.93--8 747 634 420 490 
Al 2,84-10 3 ,28-10 2, ?:"'-IO 2,38-10 6. 65-8 7.60-8 6.32-8 5.45-8 272 319 315 418 
Si 1,8I- IO 2,36- IO 2 ,31- IO 2,Ct5-IO 3, 50-8 4.58--8 4.72-5 4..25-8 198 254 285 406 
P 5, 95-II 1 ,06-10 I, 54-IO 1 ,61- 10 1,35-8 2.4D--8 3.69-5 3.&1-8 63,6 109 193 328 
S 3,87- II 7 ,72- II 1 ,38-IO 1,35-IO 7,5S-9 1,53-8 2. 81-8 2.84-8 47,3 86,9 173 317 
K 3, 57-10 6, 25-10 2,43-IO 2 ,35-10 6,47-II 1,95-10 1.15-8 2.09-8 571 998 370 468 
Ca 4 ,14-10 7, 03-10 2 ,96-10 2, 34- IO 3.22-10 4.27-10 9. 61-9 1 .03-8 667 lI30 465 475 
Ti 4,2S-IO 7,07- 10 3 .34-10 3.29-10 9,~-<,> 1,48-7 5 ,69-8 5,66--8 776 IHO 684 688 
Cr 
Fe 
~ 

Cu 

9,33-IO 
7, I S-IO 
1 ,73-9 
1 ,54-10 

1,56-9 
1, 49-9 
2,67-9 
6, 38-10 

7, 91- 10 
1 ,01- 9 
1,74-9 
:.14-9 

5; 28-10 
7 ,3S-1O 
1, 27-9 
8,86-IO 

6. 49-8 
5. 31-8 
2. 30-7 
1,2~ 

1.42-7 
1, 77-7 
3. 57-7 
5.2G-8 

9,05--0 
1.28-7 
2.23-7 
1,09-7 

6.56-8 
9.30-8 
1,7~7 

9.45-8 

2970 
943 

1700 
192 

3630 
2170 
2500 
765 

1750 
1730 
2040 
1470 

1320 
1290 
1620 
1290 

= 7 cyr 

a!~~ ! ~==v~~ ': 0 3 :i za paccrozsza I CJ.I 
!Mo~OC T bI "1" - ~- _ j'" / 
!i er. • • ",_ =»637" . _1> C 

_ ' ,t t	 ,. 

~0 3 U as nOBepxaOCTH !!lOTOK y-KBaHTOB OT 1~,r-f t-I 
~~1Y6ec KOHeqaOrO ~~OR ~eMeRTa, ! 

! 
! roo 1 600 ! ~ 29DO ! 50 ! 100J ! 600 !!2900 - ~ c;...- -Be ~ . B8-I2	 5.39-12 0, -"_ .I.':: 6,3I -12 7. 74-10 1.0I-9 1.30-9 1.00-9 261 342 439B 6.4&-I2	 7,51- 12 e .4&-I2 7,07-12 s.so-ro 1,15-9 1,30-9 1.0&-9 346 402 

338 
c -- - ~ 454 379C o I 9::---..:.2	 .. , 'OC- .=. ~ 9, 92- 12 8, 69-I 2 1.Z7- 9 1,37-9 1.Q-9 1,23-9 481 531518 4655,59-12 6. 2C-I? 7. 22- 1:2 i. ~7-i2 c . C5--IO 8. 71- IO 1.02-9 1.06-9 305 332 387 4000 3. 50-12 4.04- 1:2 5 ,35-1:2 5,53-12 5. IO-IO 5 .71- 10 7.5'7-10 9.24-IO 196 287216 350I ,« - 9 I , O:~9 5 . 2C~IO 4 ,67-IO 2.5&-7 1,79-7 9.30-8 8,71-8 1600 lI30 659 7421.0'-7 b.71-8 4.55--8 3.58--8 681 582 374 441I .92- IG -" , ~::-.:. O I ,43- 10 2,87-8 3.43-8 2.94-8 2.54-8 191 230 239 3415i I ,42- I O r.cI- ZQ I .6f-IO I ,44- IO 2 . 4~ 3.12-8 2.85-8 2,47-8 171- -- -- -	 217 238.. - - ,..,	 350P 3 ,6C- II ~ ,=.;r.~..:. l t L ':' -.l ~ 9, EO-II £. 53--9 :.15-8 1,8O-B 1.74-8 48,2 82,7 148 2713.07- I I 5. SE-E 9 ,9t."-E 9 ,G5-I! 5. Z7- 9 1.03-8 1,70-8 1, 65-8 41,3 74,7 144 275K 3. 17-IG 5 .~-IO 2.00- : 0 1: , 95-10 5 .76-II 1.39--10 6,92-9 1.25-8 507 886 324 412Ca 3 , 5, - : [' 6 ,23-IC 2.55--IO I, S'6-:!O 5. 04-11 1,2.........10 £.34-9
 1.22-8 586 995'i	 406 4193 ,5-2- ZG 6, GS-IO 2,06-IQ 2 ,5C- 1O 7 . 6...."'-8 I.2.S-7 ~.39-8 3,89-8 542 857 443 474Cr 8 . 46-IO 1: ,38-9 6 ,82- IO 4.40-10 ~,S-C 1 .09--7 7.O"""L.8 4.74-8 2700 3300 1540Fe	 lI405,57- IO I , I~-9 7,6S-IO 5 ,79-10 5 . 4~ ::: .15-7 8.56-8 6.31-8 798 1830 . 1460: ,12-9 2 ,~-? I,27-9 9,13-10 I ,~-7 2,~7 1.48-7	 IIDO

1.10-7 
CU --	 lI20 1960 1580 1250~ cI. ~! G 5, 97- IO J..Uo>- _ 7 , 68--IO 1 ,I5--0 4, 67-8 8,98-8 7,34-8 179 714 1330 II40 

-:., 
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e- Tetinaue 5. To >+<e. ~ TO Braen.t , HO t = 30 CYT 

, 

MOmHOCTb ~0 3H Ha lloBepXHocTH !!lOTOK Y~ KBaHTOB OT lr, r ~ 0-1 

l OT 1r aneMeHTa , C nO~ 6e C KOHeqHoro cnOR aneMeHTa , !
3deweHT!MomHOCT b ~03H HarE' CCTORliKB I CM ,

I . I'D ,	 , . 
' ! 

! 50 ! 100 ! 600 ! ~ ?900 ! 50 ! 100 ! 600 !~ 2900 ! 50 ! 100 1, 600 !k2900 

Be	 3,62- 12 4,74- 12 b .07- 12 ~ , 68-1 2 5 , 7~ -IO 7 ,53-10 9,64-10 7,43-10 194 254 325 251 
B	 4, 79-12 5,57- 12 6 ,29-12 5, 25- 12 7,34-10 s.se-ro 5,64-10 8,04-10 257 298 337 281 

6 -- i ~ 1,04-9 9,12-10 357 384 394 345C IOO- ...~ 7,17- 12 7 ,30-12 6,4fr- !2 9 ,43-10 I, QI-9 
x 4,22- 12 4 ,6C-I 2 5, 30-12 5 ,54-1 2 5 , 96-10 6 ,5 I - IJ 7,58-10 7,84-10 226 246 287 297 

3 ,04- 10 4 ,24-10 5 ,01- 10 6,86-10 146 161 213 260 
2. ~ -7 1,76-7 5,13-8 8,55--8 1560 II00 625 677 
1,02-7 8 ,56--8 4,47--8 3,5(Kl 662 563 345 380 
2 ,81-8 3,37-8 2,89-8 2,48--8 184 220 220 290 
2,4.1-8 3,06-8 2,80-8 2,42-8 164 208 219 296 

P 3 ,6G- II 6 ,53-!1 9 , 93-I! 9, 55- II 6 ,40-9 1,16-8 1,77-8 1,70-8 45,3 78,7 136 226 
S 3 ,GI - I! 5 ,88- II 9 ,?I- II 9,41- II 5, I?- 9 1,01-8 1,67-8 1,61-8 38,6 ?I,O 132 228 
K 2,OI-IO a.ss-ro 1.44- 10 1 .48-10 3 ,72- II 1,04-10 6 ,78-9 1,22--8 322 563 222 303 
Ca 1, 49-!0 3 ,67-II 8 ,~Il 6,21- 9 1,19-8 373 632 274 3082,33-10 3 ,96-10 1 , 76-10 
Ti 2 ,92- ro 4 ,96-10 2 ,07- 10 1 ,99-10 6 ,15--8 1,04-7 3 , 59-8 3,28--8 387 658 297 331 
Cr 6,74- IO 1 ,04-9 4, 87- 10 3 ,18-IO 2 ,00-8 4, 67--8 3,46-8 2 ,70-8 2040 2590 Il50 821 
Fe 3 ,99-IO 7,81-10 4, 86- IO 3 ,92- 10 2 ,02-8 5 ,35-8 3,53--8 3,16-8 590 · 1310 1020 794 
Xi q hF-TO 1 ,62-9 6 , 96-1:0	 6,3! -IO 1 ,01 - 7 1,83-7 8 ,43-8 6,33-8 923 1570 II50 899 

h .OR-IO 9 ,09-9 3,65--8 6,38--8 4,97--8 597 lOBO 8975 ,02- 10 fL ~TO	 148 

0 2,72- 12 3, OC- :::2 3 ,97- 12 4 ,85-12 
Na 1 ,42- 9 9, 6fr: Q 5 ,II-IO 4, 78-10 
Mg 5 ,87- 10 4, 52-IC 2 ,58-10 2 ,O2- ! 0 
AI 1 ,58-1 0 I ,8S-I O 1.62- ! 0 1 ,40- ! 0 

e, 'ITO B Tatin. l . HO t = 180 C'fT 

, 

I cw	 YocHOCTb n03H aa nOBepxao cTH !!lOTOK Y~KBaHTOB aT lr,ld ~-1 
!~tr6eCKOB9qaOrO t ~OR ane~eHTa, 

, , I, ! , .. I' 

! ~?9OC 50 I 100 600 !~ 2900 ! 50 I 100 I, 600 ~2900 

Be 5,I2- I3 b,71 - 13 6,59-13 6, 53--13 8.I3-Il 1.0&-10 1.36-10 I,~IO 27,4 35,9 46,0 35,5 
B 6, 78- : 3 7 ,8C- ! 3 6,90-13 7,42- 13 1,L.4-IG 1,21-10 1.36-10 1,14-10 36,3 42,2 47,7 39,8 
C 9 ,43-13 1 ,01- 12 1,04-12 9 ,12- 13 I,33-I~ I.43-IO 1.47-10 1.29-10 50,S 54,3 55,8 48,9 

5,97-13 5 ,51- 13 7, 58-13 7 ,84- 13 8,~Il 9,20-Il 1.07-10 1.11-IO 32,0 34,8 40,6 42,0 
0 3 ,04-I 3 4,24-13 5 ,62-13 6, 86-13 5.44-Il 6,DO-Il 7,~Il 9,70-Il 20,6 22,7 30,1 36,7 

2.'Z7-7 1.58-7 8,I?-8 7,63-8 1380 962 505 485 
9.14-8 7 ,66-8 4,00-8 3,Il-8 574 482 259 217 
2,52-8 3.01-8 2,58-8 2.20-8 155 185 163 153 
2,16-8 2,74-8 2,50--8 2,14-8 138 175 164 ISS 
5 .73-9 I,~ 1.58-8 1,49-8 35 ,7 64,5 100 108 
~.€2-9 9,03-9 1,49-8 1,42-8 30,0 58,0 97,8 107 
2 ,3a-12 4,04-Il 6.04-9 1.07-8 16,6 29,2 47,5 87,0 
2.35--12 2,7G-Il 5,52-9 1.04-8 19,9 32,6 48,1 87,S 
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