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RAepHhrx Hcc.rie,ll.osii!IHH ,Uy6aa,l990 •·· , . 
- . - - '•) . - -_ ' ··.- - ~·- -, .. ':;:-~ ·_ .... · . -~ 

'i. 

,ll.JIJr M8T9M8TH'!9CKOrO MO,U:9JIHpOB8Hrui JI,IJ;9pHO-\lJII3Hti9CKHX s@le~TOB, 
n~HnHIIpye~rux B c~o~x no cBoeMY XHMHtiecKO~!.r cocTaBY oo~eKTax,noToKa

MII a,n:pOHOB BHCOKHX ::meprffii, BruKHO HM9TI> llpOCT!:l9 8H8JlliTHti9CKH9 annpoK

CHM8IUUI Cetiemlli, llpHM9HIIM!:l9 B IDHpOKOM IIHT9pBa~e KIIH9THti9CKHX ::mep!'Hii 

T II MaccoBHx tiiice~ R.D;ep-MIIIIleHefi A. B pa6oT/I(· noKasaHo, liTo BHpruKe-

HIIe ~ 

0 ( T,A)=:Jr. r~ [A 1/3+ bA 1/3 /( 1+A 1/3)+d( 1-2Z/A)-C(T)] 2 ( 1-B/T
0

), {I)' 

r,n:e r 0 = I,I X IO-I3 CM, b = I,85, d ::: 2,5 II 01 3 COOTB9TCTB9HHO ,n;.1I.li 

O<.n 11: Gte , , z - sapR.D;OBoe l!IIC~o R,IU>a, B -KY~OHOBcKIDi 6api>ep, 

T
0 

<:::! T - ::meprrur OTHOCIIT9~I>HOrO ,n:BIDiteHrur, C TOl!HOCTI>IO B H9CKO~KO 
npo:o;eHTOB annpOKCHMIIpyeT Heynpyriie C9l!9HIDI <iLn ( T,A ) .)l;JI.ff 

T ~I5 MaB II A ~ IOI). K COjKa~eHIIIO, cetieHrur Oel (T ,A) Ta~ o6pa30M 

y,n:aeTC.ff onHcaTI> ~ ,n:Jl.ll T > 200 MsB. Ilpii MeHI>IDHX aHeprmix B a:Kcnepii

MeHTa~HHx 3H8l!9HIDIX Ue£ (T,A) npO.liBJl.ll9TCR H9MOHOTOHH8fl CTpyKTypa 

c o,n:HIIM, · a B c~ae TmKe~x JI,IJ;ep c ,n:BYMII. "rop6aMII", .HMOjK9HIIe KoTop:ux 

II3M9Hfl9TCH OT O)l;Horo R,D;pa K ;rr;pyrOMY, .II BHpruK9HII9 {I) CT8HOBIITC.ff cO- · 

B9plll9HHO HenpiirO,U:HHM. 

O,n:HaKo, ecJIH BMecTo KIIHeTHtiecKofi aHeprHII H~eTaromeil: tiaCTHUU T 
. IIcno~soBaTI> nepeMeHHYIO Y = T - Tma.x , r,n:e 

. {0,0379A
1

•
16 

MsB , T ~ Tmin 
T -

ma.x- · 5 6BA0 • 505 MsB T < T 
' • min 

- no~OjKBHIIe "ropOoB" C9ll9Hrur 6""ef (T ,A), 

1 
Tmin = 2 A

0
•
6 

MaB .. 
- llO~OjK9HII9 pa3)];9Jl.liiOm9rO HXMIIHIIMYMB, TO KpHBHe Gf:e (:J ,A) Upii pa3JIHl!

HHX A CT8HOB.l'ITC.ff llO,U:OOHHMII ;rr;pyr ~ry II HX CHOB8 MOjKHO annpOKCIIMIIpo

B8TI> ipopMY~oii (I), r,n:e Tenepi> c .. c( T) •. 

I) IlOCKO~KY Cel!eHIIe-HHBapii8HT, He 38BIIC~ OT Toro, KaeyiO II3 CT~-. 
BaromHXC.ff l!8CTBn BHOIIp8TI> B K8'1!9CTB9 H8~9T8Iam9il:, .~HKUR.ff C )1;~8 
OHTI> ~HKIJ;Heil: 3H9prHII, paCCl!HT8HHOH Ha e)l;HHIIUy M8CCH STOll l!8CT~. 
3ra BeJmtiHHa · .. OCT89TC.ff H9II3M9HHOH fl.PII • nepexo,n:e OT ~aOopaTOpHOii CIIC-
T9MH K00p)l;IIH8T K . OOpaTHOH. . . 

B npenpiiHTe/I/ CO,U:9.PJjt8TC.ff Oll9'1!8TKH: Y9HH C KOs@!HUK9HTOM B . 
llpHB9)];9HHHX TaM ipO_pMY~a~ (2) II (3) HM9IOT B~·d(1-2Z/A),. 

d(T) • d/ ( 1-0,~~$ .. .::2.•.-~1.~:;~ .. 
I mrt.~.; '' . . . , ..... ,."~~ . i . . ... .,.~ •. ,VI I 

• 1 ~ !;\.""~ ' . . . . 1 . $ : 

< j -···:: -~-. -- ' ~ 

~~"-~--~\\:.:: '~~ ·~·; :· ' 



Ta6Jllllia I. 

3HepreTWI9CK8R 88B11CHMOCT:& qJyHruUm C( ')') 

T~Tmin T >Tmin .uu.u 

a' ,MaB c ( ~ ) ~.MaB c ( J ) 

-5 -I.55 . -30 -O.II 
-2.5 -L7 -25. . -O.I5 
o· -I.98 ··-2o -0.25 

-I.7 
.J 

5 -I5 -0.42 
IO -0.67 -IO -0.65 

., 

r~~: n , .. 
< l tl ·r 

:r 

I5 -0.23 0 -,I.3 
20 o.m 25 -0.78 
25 0,04 50 0.05. 
30 0,04 75 0.92 

- - roo I.5 

Ta6Jllllia II 

IIapa6o~ecKaH arrrrpoKCHMaqKff mYHKUHH c(~) 

06JiaCT:& liH'i'epB§JI a b aHepriDi 8H.ewHH c 
'J'1 -;- :l. • 

- raB 

T~ Tmin -0,007+0 -1,980 -138,0 -I0400 

" 0 + O,OI -I,980 -19,00 15000 ,, 
O,DI+0,033 -I,97 164,5. -3250 

't' ~i' rnin. -0,03+0 -I,3 -77,67 -I267 
II 0+0,06 -I,3 16,50 205,6 
II 0,06+0,I8I -1,929 47;96 -I4I,I 

----·--

B Ta6~e I ITPHB.e.rteHH SHal!eHHH c ( ·~ ) , · .rtJIH ,ItByx o6JiacTe:ll: 

SHepr1111 (BHme 11 HIDKe paS.rteJl!IIOI.Ilero "rop6H" MHHllMJMa), · BH'I11~~HHe c 

11CITOJI&80BaHHeM 3Hal!eHIDi crer.<T ,A) ,paHee rro.nyqeHHHX B jla6oTe 
2 

IIyT9M "orr- I 
TWiecKoro ycpe~eHHii" 1ls:B~·c~HHx sKcrrepHMeHTaJI&HHX cel!emr:ll:. · IIp11 rrpaKT11- ! 
'I9CKOM 11CITOJI&80B8Hl111 3Hal!emm . cur ) -Y.rt06HO arrrrpoKCHM11pOBaT:& llOJIHHo- \ 
M~ . 

C(.~) = a + b~(,+ ~~.t.. (2) ~~ 
c YKasaHHHM B Ta~e II KO~~eHTaMH. Tol!HOCT:& coa~ecTHoro.11crroJI&so-

I 
'· 

2 

Ta6Jllllia lil. 

( <>Ktfl T ) I G: "'"" ·' 0THOCHT9JI&H8H pa8HOCT:b C9"'eHHfi l ~l - Dtt d 1 lo 

r.rte . . G;_(Kcn- yc~e.rtHeHHoe aKcrrepiiMeHTaJI:&Hoe ce"'eHHe 
H3 pa60TH/2/, ~e - arrrrpOKCIDI!aqKff (I), (2) 

.~· !50 roo 50 20 15 ) 

c !3 -2 -IO 4 3 

0 7 6 < 0,5 9 3 

Al < 0,5 6 7 5 -!6 

Cu .I . 8 -0,5 -!8 -12 

· Cd -0,5 4 9 8 -2 •' 

Pb -9 -0,5 -3 . -5 -II 

u -7 -0,5 6 6 -6 
-

BaHHH BHpa~eHYJi (!),(2) IULQIDCTp11pyeTCH Ta6~e:ll: ill. 0Ha BllOJIH9 ,ItOCTa-

. TO'IHB ,ItJIH pemeHHH 60JI:&lli{HCTBa llpl{KJia,ItHHX 3a,Ital!. . ~ 

TaKHM o6pasoM, .rrpe,ItJio~eHHHe B .rtaHHOfi pa6oTe 11 B pa6oTaxf1 •3/ 

arrrrpoKCHM~ rrosBoJIHIDT paccl!11THBaT:& cel!eHHH HYKJIOH- 11 IT110H-~epHHx 

BSaHMo.rteficTBIDi .rtJIH Be ex ~ep c MaccoBHMH "'HCJiaMri A > IO 11 sHeprnfi oT 

ITOJIYTOpa ,It9CHTKOB MaB .It~ HeCKOJI&KHX THCH"' rsn2>. Mo.xllio .IJYM8T:b~ 'ITO 
BHpa~eHHe (I) rrpHMeHHMO 11 rrp11 60JI&illl1X 8H9prnHX, 9CJIH, ITOJI:&3YHC:& H3Be-

·CTHHM11 SKCllepHMeHTaJI:&HHMH Ce"!eHIDIMH HYKJIOH-HYKJIOHHHX,B3811MO.rte:ll:cTBIIfi, 

WYHKqiiiD C(T) BH"'11CJIHT:& c rroMo~J>ro orrT11"'ecKoli MO.rteJIH. 

JillTepazypa · 
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PyltOIIHC:& ITOCTYIIWIS B Iii3.l{aTe.ta.Crutii OT,lt9JL 

9 anpenx !990 ro.rta. 

2 ) CJie.nyeT e~e pas rro,It"'epKHYT:&, 'ITO B o6JiaCTH T -6 I~OO MsB, r.rte 

CK83HB88TCH HapymeHHe sap~OBOH CHMM9Tpl111, OT,It9JI:&HOe pacCMOTpeHHe 
""'HCTO ~epHoro" paCC9HHHH, 6e3 Y1:J:9T8 Icy"JIOHOBCKHX C11JI, He 11M99T. 

.60JI:&moro CMHCJia. IIosTOMY llpl'I T~ roo MsB BHpa~eHIIe {I) CJie.nyeT 

11Cll0Jll>SOB8T:& JIHilll> ,ItJIH HeliTpOHOB, TO 9CT:& rrpn B=D. 

'3 


