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C!% *Sãĉ*S“2ĉ 3*!=_…“ĉ*,. ËäST!=…2S" 3 2!ĉ%. %*3-
C=ĆSL…,. ƒ%…=. mSäËćć,…, 2= `"“2!S_ C!Ëą“2="," 
b. j!,"%*3ãĉ“ĉ*,L,  *,L, !%ƒĄã ą=Ċć, CË!“CË*-
2,"3 ä%›ã,"%Ą% C!=ĆË"ã=Ĉ23"=……  ËäST!=…2S", 
C3KãS*3"=" 2=Kã,ĆS ƒ "Są%ä%“2 ä, C!% _. -=.%"3 
%“"S2319. P…-%!ä=ĆS  C!% ć,“Ëãĉ…S“2ĉ 3*!=_…“ĉ*,. 
ËäST!=…2S" …= 1 "Ë!Ë“…  1948 !., _.…Ċ ƒ=L… 2S“2ĉ 
C!=ĆËĊ 3 ä=L“2Ë!… . 2= …= CSąC!,Gä“2"=. äS“-
2,2ĉ“  3 C3KãS*=ĆS_ b. l3ą!%Ą%20. r “2=22S b. j3-
KSL%",ć= 3 “2=2,“2,ć…,. 2=Kã,Ć . C!Ëą“2="ãË…% 
“*ã=ą 3*!=_…“ĉ*,. ËäST!=…2S" ƒ= “2=2 ä,, "S*%",-
ä, Ą!3C=ä,, “%ĆS ãĉ…,ä C%.%ą›Ë…… ä, !ËãSĄSL…%Ċ 
…=ãË›…S“2Ċ, C%ą=Ċ2ĉ“  "Są%ä%“2S C!% “2=… …=!%-
ą›3"=…%“2, ąS2ËL 3 2=K%!=.21.

r !%ƒąSãS !ËĆË…ƒSL C!Ëą“2="ãË…% *…,›*, CË!Ë-
"=›…% 3*!=_…“ĉ*,. ="2%!S",  *S 3 1946#1948 !!. 
",LĈã, 3 lĊ….Ë…S, k%…ą%…S, o=!,›S, `"T“K3!ƒS. 
qË!Ëą !ËĆË…ƒ%"=…,. ",ą=…ĉ C!=ĆS ƒ S“2%!S_ r*!=-
_…,, =!.Ë%ã%ĄS_, ä%"%ƒ…="“2"=, CSą!3ć…,*, ąã  
",?,. …="ć=ãĉ…,. ƒ=*ã=ąS". oË!ËĄã ą !ËĆË…ƒ%"=-
…,. *…,›%* “"Sąć,2ĉ C!% 2Ë, ?% " ƒ=ƒ…=ćË…S !%*, 
3*!=_…“ĉ*S ą%“ãSą…,*, ","ć=ã, C!%KãËä, C!,ä3“%-
"%_ C!=ĆS " !=ą …“ĉ*SL p%“S_, C,2=……  ›,22  3*!=-
_…“ĉ*,. ËäST!=…2S" 3 *%…Ć2=K%!=., C3KãS*3"=ã, 

KS%Ą!=-S_ ",ƒ…=ć…,. ąS ćS" 3*!=_…“ĉ*%_ *3ãĉ23!,. 
`"2%!=ä, %C3KãS*%"=…,. !ËĆË…ƒSL K3ã, ~. xË!Ë., 
“. p3ą…,Ćĉ*,L, n. j3ãĉć,Ćĉ*,L, P. b,2=…%",ć, 
a. j!3C…,Ćĉ*,L, j. j,“SãË"“ĉ*,L 2= S….

nC3KãS*%"=…= 3 !%ƒąSãS .!%…S*, S…-%!ä=ĆS  
",“"S2ãĊG C%ąS_ …=3*%"%Ą%, *3ãĉ23!…%-%“"S2…ĉ%Ą%, 
ä,“2ËĆĉ*%Ą% ›,22  ËäST!=…2S". g=äS2*, S…-%!-
ä3"=ã, C!% *%…-Ë!Ë…ĆS_ ƒ=*%!ą%……,. 3ćË…,., 3 
 *,. K!=ã, 3ć=“2ĉ 3*!=_…“ĉ*S …=3*%"ĆS, !%ƒ",2%* 
Ĉ*Sãĉ…,Ć2"= " %*3C=ĆSL…,. ƒ%…=., !%K%23 3*!=-
_…“ĉ*,. %“"S2…S. ƒ=*ã=ąS" 3 äS“2=. mSäËćć,…,. 
0S……S "Są%ä%“2S C!% C!%-Ë“SL…S %K’Gą…=……  3*!=_…-
“ĉ*,. ËäST!=…2S": nK’Gą…=……  3*!=_…“ĉ*,. ä3ƒ,*, 
nK’Gą…=……  ä,2ĆS" 3*!=_…“ĉ*%_ “ĆË…,, n!Ą=…Sƒ=ĆSĊ 
3*!=_…“ĉ*,. =Ą!%…%äS" " ËäST!=ĆS_, = 2=*%› ",ą="-
…,ć3 ąS ãĉ…S“2ĉ 3 2=K%!=. ËäST!=…2S". r !%ƒąSãS 
âm=ĈS "2!=2,œ …=ą!3*%"=…% …Ë*!%ã%Ą, ä,2!%C%-
ã,2= `…ą!Ë  xËC2,Ćĉ*%Ą%, b. qSä%",ć=, l. o=…-
ć,Ĉ,…=, `. x2Ë*ã . 

n2›Ë, ",ą=……  ć=“%C,“3 âqĉ%Ą%ć=“…Ë L ä,…3ãËœ 
“2=ã% %ą…,ä Sƒ C!% "S" "Są…%"ãË……  =*2,"…%_ ąS-
 ãĉ…%“2, mŠx S “C!, ã% ƒĄ3!23"=……Ċ L%Ą% ćãË…S" 
ąã  C%ą=ãĉĈ%Ą% !%ƒ",2*3 …=3*%"%_ ą3ä*, " …%",. 
S“2%!,*%-C%ãS2,ć…,. 3ä%"=.. 

19  j!,"%*3ãĉ“ĉ*,L b. d"S Ą%ã%"…S CË!Ë“ËãË…“ĉ*S C!%KãËä, (d% C!%KãËä, CË!Ë“ËãË……  3*!=_…“ĉ*%_ S…2ËãSĄË…-
ĆS_) // qĉ%Ą%ć=“…Ë L ä,…3ãË.# 1948.# g%Ĉ. 1.# q. 84#88.

20  l3ą!,L b. m%"= 3*!=_…“ĉ*= ËäSĄ!=ĆS  2= %!Ą=…Sƒ=ĆS  2=K%!%"%Ą% ›,22  // Š=ä “=ä%.# 1949.# g%Ĉ. 1/2.# 
q. 9#14.

21  j3KSL%",ć b. g ąËä%Ą!=-Sć…,. C!%KãËä 3*!=_…“ĉ*%_ ËäSĄ!=ĆS_: (m= C!,*ã=ąS 2=K%!S" 3 lS22Ë…"=ãĉąS) // Š=ä 
“=ä%.# q. 14#26. 
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Pƒ 92 .ËäSć…,. ËãËäË…2S",  *S 2!=Cã Ċ2ĉ“  3 
C!,!%ą…,. 3ä%"=., Kã,ƒĉ*% 75 "Są“%2*S" # ĆË äË-
2=ã,. bƒ=Gä%ąSĊć, äS› “%K%Ċ, = ć=“%ä ƒ …=CS"äË-
2=ã=ä, =K% …ËäË2=ãSć…,ä, *%äC%…Ë…2=ä,, "%…, 
32"%!ĊĊ2ĉ S…2Ë!äË2=ãË"S “C%ã3*, (äË2=ãSą́,, S…-
2Ë!äË2=ãSą,). dã  KSãĉĈ%_ ć=“2,…, S…2Ë!äË2=ãSąS" 
.=!=*2Ë!…,L äË2=ãSć…,L 2,C .ËäSć…%Ą% ƒ"’ ƒ*3 2= 
“CËĆ,-Sć…S äË2=ãSć…S "ã=“2,"%“2S. “* S S…ĈS .Ë-
äSć…S “C%ã3*,, S…2Ë!äË2=ãSą, ä=Ċ2ĉ !Sƒ…%ä=…S2…3 
“2Ë.S%äË2!SĊ S ƒ= “"%_ä, .ËäSć…,ä, 2= -Sƒ,ć…,-
ä, "ã=“2,"%“2 ä, "Są!Sƒ… Ċ2ĉ“  "Są "ã=“2,"%“2ËL 
ËãËäË…2S", ?% _. 32"%!ĊĊ2ĉ. )S2*3 äË›3 äS› S…-
2Ë!äË2=ãSą=ä, 2= S…Ĉ,ä, “C%ã3*=ä, ć=“2% "=›*% 
C!%"Ë“2,. qË!Ëą C!,ć,… G S 2Ë, ?% "ã=“2,"%“2S,  *S 
ä%Ąã, K “ã3Ą3"=2, CSą“2="%Ċ ąã  2=*%Ą% !%ƒäË›3-
"=……  (…=C!,*ã=ą, ËãË*2!%C!%"Są…S“2ĉ) ć=“2% “32-
2G"% ƒäS…ĊĊ2ĉ“  ƒ=ãË›…% "Są “*ã=ą3 2= 2ËäCË!=-
23!,. g=ƒ",ć=L S…2Ë!äË2=ãSą, .=!=*2Ë!,ƒ3Ċ2ĉ“  
ą%“,2ĉ ",“%*%Ċ 2"Ë!ąS“2Ċ, …,›ć%Ċ, …S› 3 ć,“2,. 
äË2=ãS", Cã=“2,ć…S“2Ċ, ƒ…=ć…,ä 2ËCã%",ä Ë-Ë*2%ä 
32"%!Ë…… , ä=Ċ2ĉ ",?3 2ËäCË!=23!3 2%CãË…… , 
…S› ",.Są…S *%äC%…Ë…2,, 2= ",“%*3 .ËäSć…3 “2SL-
*S“2ĉ. jSãĉ*S“2ĉ “C%ã3*, ?% 32"%!ĊĊ2ĉ 2S ć, S…ĈS 
äË2=ã,, "ƒ=Gä%ąSĊć, äS› “%K%Ċ, ƒ=ãË›,2ĉ "Są _.-
…ĉ%_ C!,!%ą, S …=“=äCË!Ëą "Są ËãË*2!%……%_ “2!3*-
23!, =2%äS". Š=*, 3 “,“2Ëä=. Cu-V, Al-Bi, Ca-Mn …Ë 
32"%!ĊG2ĉ“  ›%ą…%_ “C%ã3*,, 3 “,“2ËäS Mg-Co # 
%ą…= (MgCo

2
), = 3 “,“2ËäS Gd-Zn =› ąË“ 2ĉ “C%ã3* 
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3
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22
, Gd

2
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17
, GdZn

12
). lË2=ã,, Kã,ƒĉ-

*S ƒ= ËãË*2!%……%Ċ “2!3*23!%Ċ, !%ƒäS!=ä, =2%ä= 
2= %ą…%2,C…S ƒ= *!,“2=ãSć…%Ċ “2!3*23!%Ċ 32"%-
!ĊĊ2ĉ 2"Ë!ąS !%ƒć,…,, ć=“2% …Ë%KäË›Ë…% "ƒ=Gä-
…% !%ƒć,… Ċ2ĉ %ą,… %ą…%Ą% (Cu-Au, Sc-Y 2%?%). r 
“,“2Ëä=. ƒ 3ć=“2Ċ 2!ĉ%. äË2=ãS" ä%›Ë 32"%!Ċ"=-
2,“ĉ ?Ë KSãĉĈ= *Sãĉ*S“2ĉ S…2Ë!äË2=ãSć…,. “C%ã3* 
(…=C!,*ã=ą, 24 “C%ã3*, 3 “,“2ËäS Pr-Ni-Ga). P…2Ë!-
äË2=ãË"S “C%ã3*, ä%›32ĉ ä=2,  * “2=ã,L (ƒ=ƒ…=-
ćË…S ",?Ë), 2=* S ƒäS……,L “*ã=ą (Pd

0,48-0,53
Al

0,52-0,47
, 

PrCu
0,50-0,20

In
1,50-1,80

).
n“*Sãĉ*, äË2=ã, ä=Ċ2ĉ ",“%*S 2ËäCË!=23!, 

2%CãË…… , 2% “,…2Ëƒ S…2Ë!äË2=ãË",. “C%ã3* C!%-
"%ą 2ĉ ƒ= ",“%*,. 2ËäCË!=23!. m=Lć=“2SĈË ĆË 
“Cã="ã ……  Ĉ,.2, ƒ *%äC=*2…,. äË2=ãS" " ËãË*-
2!%ą3Ą%"SL CËćS " =2ä%“-Ë!S S…Ë!2…%Ą% Ą=ƒ3 (=!Ą%…3, 
ĄËãSĊ) =K% “Cã="ã ……  äË2=ãS" " S…ą3*ĆSL…,. CËć=. 
2=*%› " S…Ë!2…SL =2ä%“-Ë!S. b äË2%ą=. C%!%Ĉ*%"%_ 
äË2=ã3!ĄS_ “3äSĈ C%!%Ĉ*S" äË2=ãS" (=K% äË2=ãS" S 
…ËäË2=ãSć…,. *%äC%…Ë…2S") c2=!=……% CË!ËäS Ĉ3Ċ2ĉ, 
C!Ë“3Ċ2ĉ 3 “2=ãË"SL C!Ë“--%!äS 3 2=KãË2*,,  *S 
"äS?=Ċ2ĉ 3 "=*33ä%"=…S S ƒ=C= …S *"=!Ć%"S =äC3-
ã,. `äC3ã, C%“23C%"% …=Ą!S"=Ċ2ĉ ą% ",“%*%_ 2Ëä-
CË!=23!, 2= ",2!,ä3Ċ2ĉ C!%2 Ą%ä CË"…%Ą% ć=“3 3 
ä3-Ëãĉ…,. CËć=.. q,…2Ëƒ S…2Ë!äË2=ãSąS" ä%›…= 
C!%"%ą,2, 2=*%› äË2%ą%ä Ą=ƒ%2!=…“C%!2…,. !Ë=*-
ĆSL. dã  Ĉ",ą*%Ą% ",Ą%2%"ãË……  “Cã="S", *%äC%-
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…Ë…2,  *,. C%!S"… …% ãËĄ*%Cã="*S S ä=Ċ2ĉ ",“%*3 
C!3›…S“2ĉ C=!S" (“Cã=", ã3›…,. äË2=ãS", ä=Ą…SĊ, 
Ć,…*3, *=ąäSĊ 2%?%) ",*%!,“2%"3Ċ2ĉ “Cã="ã ……  
3 2,Ąã . CSą -ãĊ“%ä. oSą ć=“ ",Ą%2%"ãË……  “Cã=-
"S" 2=*,ä “C%“%K%ä "=›ã,"Ë ƒ…=ćË……  ä=G CSąKS! 
ä=2Ë!S ã3 2,Ąã  S -ãĊ“3,  *S …=“=äCË!Ëą …Ë C%-
",……S "ƒ=Gä%ąS 2, ƒ *%äC%…Ë…2=ä, “Cã="3 (“*ã%-
"3ĄãËĆË"S 2,ĄãS, 2=…2=ã%"S =K% …S%KSG"S *%…2ËL…Ë!,, 
2,ĄãS Sƒ Ĉã .Ë2…,. äË2=ãS"). r2"%!Ë……  S…2Ë!äË-
2=ãSąS" ä%›Ë "SąK3"=2,“  S CSą ć=“ *%…ąË…“=ĆS_ ƒ 
C=!,, = 2=*%› ƒ= !Ë=*ĆS ä, 3 2"Ë!ą%ä3 “2=…S "…=-
“ãSą%* "ƒ=Gä…%_ ą,-3ƒS_ CSą ć=“ .ËäS*%-2Ë!äSć…%_ 
%K!%K*, (CSą ć=“ !%ƒC=ą3 =K% › 3C%! ą*3"=……  
2"Ë!ą,. !%ƒć,…S"), 3…=“ãSą%* S…2Ë…“,"…%_ Cã=“2,ć-
…%_ ąË-%!ä=ĆS_ 3 ",“%*%Ë…Ë!ĄË2,ć…,. äã,…=.. g= 
2=*,. äË2%ąS" “,…2Ëƒ3 CË!Ë"=›…% 32"%!ĊĊ2ĉ“  
C%ãS*!,“2=ãSć…S ƒ!=ƒ*,. Š!,"=ã,L "SąC=ã C%ãS-
*!,“2=ãSć…,. ƒ!=ƒ*S", C%"Sãĉ…Ë %.%ã%ą›Ë……  !%ƒ-
Cã="S" ć=“2% C!,ƒ"%ą 2ĉ ą% 32"%!Ë…… ,  * C!=",ã%, 
…Ë"Ëã,*,. ä%…%*!,“2=ãĉ…,. %K’G*2S". b,*%!,“2=…-
…  äË2=ãSć…,. -ãĊ“S" 2= “CËĆS ãĉ…,. 2ËäCË!=-

23!…,. !Ë›,äS" ą=G ƒä%Ą3 %2!,ä3"=2, C%!S"… …% 
"Ëã,*S ä%…%*!,“2=ã, (Pã. 1). Š=*, ąã  %ąË!›=……  
ä%…%*!,“2=ãS" “C%ã3*, Ce

2
PdIn

8
 ",*%!,“2%"3"=ã, 

Ĉ,.23 ƒ …=ąã,Ĉ*%ä S…ąSĊ ( * -ãĊ“), 3  *SL =2%ä-
…Ë "Są…%ĈË……  Ce:Pd:In = 2:1:25.

q2!3*23!…S ą%“ãSą›Ë……  S…2Ë!äË2=ãË",. “C%-
ã3* C!%"%ą 2ĉ ƒ ",*%!,“2=…… ä äË2%ąS" ą,-!=*-
ĆS_ u-C!%äË…S", “,….!%2!%……%Ą% ",C!%äS…Ċ"=…-
… , C3ć*= …ËL2!%…S" =K% ËãË*2!%…S". g=ãË›…% "Są 
%K’G*2= ą%“ãSą›Ë…… , "%…, C%ąSã Ċ2ĉ“  …= äË2%ą, 
C%!%Ĉ*3 (ą%“ãSą›Ë……  C%ãS*!,“2=ãSć…,. ƒ!=ƒ*S") 
2= ä%…%*!,“2=ã= (%K’G*2 # ä%…%*!,“2=ã). q3ć=“…Ë 
%Kã=ą…=……  ą=G ƒä%Ą3 C!%"%ą,2, “2!3*23!…S ą%-
“ãSą›Ë……  3 Ĉ,!%*,. 2ËäCË!=23!…,. äË›=. ("Są 
ĄËãSG",. 2ËäCË!=23! ą% C%…=ą ą"%. 2,“ ć Ą!=ą3-
“S"), 3 2. ć. in situ. dã  ą%“ãSą›Ë……  *Sãĉ*%“2, -=ƒ 
2= _.…ĉ%Ą% ËãËäË…2…%Ą% “*ã=ą3 ",*%!,“2%"3Ċ2ĉ 
äË2%ą Ë…Ë!Ą%ą,“CË!“SL…%_ !Ë…2ĄË…S"“ĉ*%_ “CË*2!%-
“*%CS_,  *,L T!3…23G2ĉ“  …= K%äK=!ą3"=……S ƒ!=ƒ*= 
C!,“*%!Ë…,ä, ËãË*2!%…=ä, 2= %ąË!›=……S .=!=*2Ë-
!,“2,ć…%Ą% !Ë…2ĄË…S"“ĉ*%Ą% ",C!%äS…Ċ"=……  ąã  
.ËäSć…,. ËãËäË…2S", ?% ".%ą 2ĉ ą% “*ã=ą3 “C%ã3-
*,. d%“ãSą›Ë……  ƒ!=ƒ*S" ć=“2% C!%"%ą 2ĉ ƒ ą%C%-
ä%Ą%Ċ “*=…3"=ãĉ…,. =K% 2!=…“äS“SL…,. ËãË*2!%-
……,. äS*!%“*%CS".

jã=“,-S*=ĆSĊ S…2Ë!äË2=ãË",. “C%ã3* ä%›…= 
C!%"%ą,2, ƒ= !Sƒ…,ä, %ƒ…=*=ä,: ƒ= 2,C%ä ƒ"’ ƒ*3, 

2,C%ä “2!3*23!,, *%äC%…Ë…2=ä,,  *S ".%ą 2ĉ ą% 
“*ã=ą3 “C%ã3* 2%?%. “* 3›Ë ƒĄ=ą3"=ã%“ , " S…-
2Ë!äË2=ãSąS" CË!Ë"=›=G äË2=ãSć…,L 2,C .ËäSć…%-
Ą% ƒ"’ ƒ*3. ną…=* C%! ą ƒ …,ä " S…2Ë!äË2=ãSą=.  
ä%›…= SąË…2,-S*3"=2, L ć=“2*3 S…Ĉ,. 2,CS" .Ë-
äSć…%Ą% ƒ"’ ƒ*3: L%……%Ą% (Mg

2
Si, Mg

2
Ge 2%?%) ć, 

*%"=ãË…2…%Ą% (“C%ã3*, 2,C3 NiAs),  *S S“2%2…% 
"Cã,"=Ċ2ĉ …= -Sƒ,*%-.ËäSć…S "ã=“2,"%“2S “C%ã3*. 
)=“2% Ą!3C, “C%ã3* …=ƒ,"=Ċ2ĉ SäË…=ä, "ćË…,., 
ƒ%*!Ëä=:

• -=ƒ, k="Ë“= # “C%ã3*, Sƒ “2Ë.S%äË2!SGĊ `b
2
 

(2,C, MgZn
2
, MgCu

2
, MgNi

2
),  *S ä=Ċ2ĉ C%ąSK…,L 

ä%2," “2!3*23!,, C!,ć%ä3 =2%ä “%!23 A ƒ="›ą, 
ä=G KSãĉĈ,L =2%ä…,L !=ąS3“ (r), …S› =2%ä “%!23 B; 
S“…3G SąË=ãĉ…Ë “CS""Są…%ĈË……  !=ąS3“S" *%äC%…Ë…-
2S" r

A
/r

B
 = 1.225, ƒ=  *%Ą% 32"%!ĊĊ2ĉ“  ĆS “C%ã3*,;

• -=ƒ, ~ä-p%ƒË!S =K% ËãË*2!%……S -=ƒ,,  *S .=-
!=*2Ë!,ƒ3Ċ2ĉ“  “2=ã,ä, ƒ…=ćË…… ä, ËãË*2!%……%_ 
*%…ĆË…2!=ĆS_ (3/2; 21/13; 7/4) 2= 32"%!ĊĊ2ĉ“  CSą 
ć=“ "ƒ=Gä%ąS_ äË2=ãS" CSąĄ!3C, IK, = 2=*%› ąË -
*,. CË!Ë.Są…,. Sƒ äË2=ã=ä, IIIa, IVa, IPK#VPPPK 
CSąĄ!3C ƒ= 3ä%", ą%“,2ĉ ä=ã%_ !Sƒ…,ĆS 3 "Ëã,ć,-
…=. =2%ä…,. !=ąS3“S" *%äC%…Ë…2S" (AgZn, Cu

5
Sn, 

Cu
9
In

4
, Ag

5
Al

3
, Mn

5
Zn

21
, Au

3
Sn);

• -=ƒ, cËL“ãË!= # S…2Ë!äË2=ãSą, ƒS “2Ë.S%äË-
2!SGĊ `b

2
q 2= Ą!=…ËĆË…2!%"=…%Ċ *3KSć…%Ċ *!,“-

2=ãSć…%Ċ “2!3*23!%Ċ 2,C3 MnCu
2
Al (…=C!,*ã=ą, 

LaCu
2
In, MnCu

2
In, MnNi

2
Al);

• -=ƒ, m%"%2…, # “C%ã3*,, “2=KSãSƒ%"=…S ä=-
ã,ä, *Sãĉ*%“2 ä, …ËäË2=ãË",. ą%äSĈ%* (Mo

5
Si

3
C, 

Pr
3
In, Dy

3
In (O);

• -=ƒ, pËäËL*, # “C%ã3*, ƒ=Ą=ãĉ…%Ą% “*ã=ą3 
RMe

x
Sn

y
,  *S 32"%!ĊĊ2ĉ“  " “,“2Ëä=. R-Me-Sn ƒ= 

",“%*%Ą% "äS“23 Sn;
• -=ƒ, 0,…2ã  # “C%ã3*,, 32"%!Ë…S ËãËäË…-

2=ä,,  *S !%ƒ2=Ĉ%"=…S C% !Sƒ…S K%*, ãS…S_ 0,…2ã . 
m=Lć=“2SĈË ĆË “C%ã3*, äË2=ãS" P`, PP` CSąĄ!3C 
ƒ äË2=ã=ä, S …ËäË2=ã=ä, 13#15 CSąĄ!3C, 3  *,. 
C!%“2Ë›3G2ĉ“  2Ë…ąË…ĆS  …ËCË!Ë.Są…,. ËãËäË…2S" 
ą%“ Ą=2, 8-ËãË*2!%……%_ *%…-ST3!=ĆS_ " C%ãS*=2S%-
…=. S C%ãS=…S%…=. !Sƒ…%_ “*ã=ą…%“2, (NaTl, Li

21
Si

5
 = 

[Li
22
Si

4
]6+[Li

20
Si

6
]4-);

• *ã=2!=2, # “C%ã3*, "*ãĊćË…… , "  *,. %ą…= 
ƒS “*ã=ą%",. %2%ćË…= S…Ĉ%Ċ KËƒ 32"%!Ë……  “,ãĉ-
…,. ƒ"’ ƒ*S" (Na

8
Si

46
, Sr

8
[Zn

4
Sn

42
]).

n“%Kã,"Ë ƒ…=ćË……  ä=G “,“2Ëä=2,*= “2!3*23!-
…,. 2,CS" S…2Ë!äË2=ãSć…,. “C%ã3*. q2!3*23!…,L 
2,C (=!.Ë2,C), ƒ=ƒ",ć=L “C%ã3*=, ąã   *%_ "CË!-
ĈË ą%“ãSą›Ë…% *!,“2=ãSć…3 “2!3*23!3 S  *= G 
C!%2%2,C%ä ąã  S…Ĉ,. “C%ã3* (ć=“%ä “%2…S C!Ëą-
“2="…,*S") ƒ= “,äË2!SGĊ, C=!=äË2!=ä, *%äS!*, 2= 
“C%“%K%ä !%ƒ2=Ĉ3"=……  =2%äS". r Ćĉ%ä3 =“CË*-
2S -3…ą=äË…2=ãĉ…%Ċ G C!=Ć  o. j!,C’ *Ë",ć=1, " 
%“…%"S  *%_ ãË›=2ĉ *%%!ą,…=ĆSL…S .=!=*2Ë!,“2,*, 
(C%ãSËą!,) =2%äS" äË…Ĉ%Ą% !%ƒäS!3. jã=“,-S*=ĆS  
oS!“%…=2 T!3…23G2ĉ“  …= ", "ãË……S …=L.=!=*2Ë!…S-
Ĉ,. ?Sãĉ…,. S Cã%“*,. (=K% ä=L›Ë Cã%“*,.) “S2%* S 
C%“ãSą%"…%“2ËL 3*ã=ą=……  _. 3 “2!3*23!=. “C%ã3*.

jã=“,-S*=ĆS  “C%ã3*, ", "ãË…S "ƒ=Gä%ƒ"’ ƒ*, 
äS› “2!3*23!=ä, “C%ã3*, %“%Kã,"%“2S *%%!ą,…=-
ĆSL…%Ą% %2%ćË……  S "=ãË…2…%Ą% “2=…3 =2%äS" ą=Ċ2ĉ 
ƒä%Ą3 C!%Ą…%ƒ3"=2, “2!3*23!, 2= "ã=“2,"%“2S ?Ë 
…Ë"Są%ä,. “C%ã3*, "Ë“2, ĆSãË“C! ä%"=…,L C%Ĉ3* 
…%",. “C%ã3*, ",ƒ…=ć=2, CSą.%ą, ą% !%ƒ!%K*, 
…%",. ä=2Ë!S ãS". o!,*ã=ą%ä ä%›Ë K32, *ã=“,-S-
*=ĆS  2Ë!…=!…,. S…ą,ąS" !Są*S“…%ƒËäËãĉ…,. 2= CË-

1. t%2%Ą!=-S  ä%…%*!,“2=ã= Er
12
Fe

2
In

3
(ËãË*2!%……,L äS*!%“*%C Leica 420 I) 

1  j!,C *Ë",ć o. h. q2!3*23!…/Ë 2,C/ ,…2Ë!äË2=ãã,ćË“*,. “%Ëą,…Ë…,L.# l%“*"=, 1977.# 290 “.
2  o,!“%… r. j!,“2=ãã%.,ä,  , -,ƒ,*= äË2=ãã%" , “Cã="%".# l%“*"=, 1977.# Š. 1, 2.# 890 “.
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!Ë.Są…,. äË2=ãS"3. oË!Ĉ3 Ą!3C3 “2=…%"ã 2ĉ “C%-
ã3*,, K=Ą=2S …= CË!Ë.Są…,L äË2=ã, “*ã=ą,  *,. …= 
*%…ĆË…2!=ĆSL…%ä3 2!,*32…,*3 %KäË›Ë…S 2%ć*=ä, 
l, RM

2
 2= In. m=Lć=“2SĈË ĆË “*ã=ą…S, K=Ą=2%Ĉ=-

!%"S “2!3*23!, Sƒ ƒ…=ćË…… ä …=LäË…Ĉ%Ą% CË!S%ą3 
SąË…2,ć…%“2, …Ë äË…Ĉ,ä, …S› 0,48#0,50 …ä. ăä 
C!,2=ä=……S *ã=“2Ë!, =2%äS" CË!Ë.Są…,. äË2=ãS", 
…=LKSãĉĈS ƒ…=ćË……  *%%!ą,…=ĆSL…,. ć,“Ëã 3“S. 
“%!2S" =2%äS" S, "SąC%"Są…%, C%ąSK…S *%%!ą,…=ĆSL…S 
ä…%Ą%Ą!=……,*,. d!3Ą= Ą!3C= “C%ã3* 32"%!ĊG2ĉ“  " 
ąSã …ĆS, %KäË›Ë…SL “*ã=ą=ä, RM

2
#R

2
M#In. dã  

Ć,. “C%ã3* .=!=*2Ë!…= ą"%Ĉ=!%"S“2ĉ "ƒą%"› …=L-
*%!%2Ĉ%Ą% CË!S%ą3 SąË…2,ć…%“2,,  *,L CË!ËK3"=G " 
äË›=. "Są 0,36 ą% 0,44 …ä, 2= …= "…S“2ĉ *3KS" Sƒ =2%-
äS" S…ąSĊ  * “2!3*23!…,. ËãËäË…2S". Š!Ë2  Ą!3C= 
“C%ã3* # K=Ą=2S …= !Są*S“…%ƒËäËãĉ…,L äË2=ã # …= 
*%…ĆË…2!=ĆSL…%ä3 2!,*32…,*3 %KäË›Ë…= 2%ć*=ä, 
R

2
M#R#In. 0Ë “*ã=ą…S K=Ą=2%Ĉ=!%"S “2!3*23!, 

ƒ …,ƒĉ*,ä, ƒ…=ćË…… ä, *%%!ą,…=ĆSL…,. ć,“Ëã 
2= ƒ…=ćË…… ä …=LäË…Ĉ%Ą% CË!S%ą3 SąË…2,ć…%“2, 
…Ë äË…Ĉ,ä 0,90 …ä. r K=Ą=2ĉ%. ",C=ą*=. “*ã=ą…S 
“2!3*23!, 2S“…% C%"’ ƒ=…S ƒS “2!3*23!=ä, C!%“2,. 
!Ëć%",… ć, C!%“2SĈ,. “2!3*23! 2= 32"%!ĊĊ2ĉ Ą%-
ä%ã%ĄSć…S “Ë!S_ “C%ã3*. b,ƒ…=ćË……  -%!ä3ã, Ą%ä%-
ã%ĄSć…%_ “Ë!S_ ą=G ƒä%Ą3 C!%Ą…%ƒ3"=2, …%"S “*ã=ą, S 
“2!3*23!, (Pã. 2, 3).

bSąą="…= ƒ…=ć…= *Sãĉ*S“2ĉ S…2Ë!äË2=ãË",. “C%-
ã3* ä=G Ĉ,!%*Ë C!=*2,ć…Ë ƒ=“2%“3"=……   * *%…-
“2!3*ĆSL…S 2= -3…*ĆS%…=ãĉ…S ä=2Ë!S ã,, ƒ%*!Ëä=:

• ä=Ą…S2…S ä=2Ë!S ã, (Fe
3
Ni, MnCu

2
Al, SmCo

5
, 

Nd
2
Fe

14
B). C,…2Ëƒ …= _.…SL %“…%"S C%“2SL…,. ä=Ą-

…S2S" Sƒ "Ëã,*,ä ƒ…=ćË…… ä ä=Ą…S2…%_ Ë…Ë!ĄS_, ?% 
Ĉ,!%*% ƒ=“2%“%"3Ċ2ĉ“  " ËãË*2!%ą",Ą3…=., ĄË…Ë-
!=2%!=., ä=Ą…S2…,. ä3-2=. 2= S…. dã  Ćĉ%Ą% ",-
*%!,“2%"3Ċ2ĉ 2Ë!…=!…S K%!,ą, …Ë%ą,ä3, = 2=*%› 
“C%ã3*, KS…=!…%_ “,“2Ëä, Sm-Co. a%!,ą Nd

2
Fe

14
B, 

 *,L G 3…i*=ãĉ…,ä ä=2Ë!i ã%ä ąã  C%“2iL…,. ä=Ą-
…S2S", 3CË!ĈË K3" “,…2Ëƒ%"=…,L 3 ã=K%!=2%!i . 

.ËäSć…%Ą% -=*3ãĉ2Ë23 kĉ"S"“ĉ*%Ą% …=ĆS%…=ãĉ…%Ą% 
3…S"Ë!“,2Ë23 Sä. P. t!=…*=;

• …=ąC!%"Są…,*, (Nb
3
Sn, Nb

3
Ge, V

3
Si) ",*%!,“-

2%"3Ċ2ĉ 3 ä=ã%C%23›…SL ËãË*2!%…SĆS (Ĉ",ą*%ąSL-
…S %Kć,“ãĊ"=ãĉ…S C!,“2!%_, ąË2Ë*2%!, ä=Ą…S2…%Ą% 
C%ã  S ",C!%äS…Ċ"=…ĉ, %Kã=ą…=……  ąã  ƒ"’ ƒ*3 
" äS*!%.",ãĉ%"%ä3 ąS=C=ƒ%…S, “2!3ä%%KäË›3"=-
ćS, ä=Ą…S2,, ą",Ą3…,, ĄË…Ë!=2%!,, …=Ą!%ä=ą›3"=ćS 
Ë…Ë!ĄS_);

• …=CS"C!%"Są…,*, (GaAs, CrSi
2
, Mg

2
Sn) Ĉ,!%*% 

",*%!,“2%"3Ċ2ĉ 3 ąS%ą=., “"S2ã%ąS%ą=., 2!=…ƒ,“2%-
!=., ",C! äã ć=. L S…2ËT!=ãĉ…,. “.Ëä=. (ć,C=.), 
“%… ć…,. ËãËäË…2=.;

• 2Ë!ä%ËãË*2!,*, (Bi
2
Te

3
) ",*%!,“2%"3Ċ2ĉ 3 

2Ë!ä%ËãË*2!%ĄË…Ë!=2%!=., CSą ć=“ 2Ë!ä%ËãË*2!,ć-
…%Ą% %.%ã%ą›Ë……  2= ąã  ",äS!Ċ"=……  2ËäCË!=23! 
("Są 00 ą% 10000 q);

• ä=Ą…S2…S .%ã%ą,ãĉ…,*,. l=Ą…Ë2%*=ã%!,ć…,L 
Ë-Ë*2 # 2Ë!ä%ą,…=äSć…Ë  ",?Ë, ƒ=  *%Ą% ƒäS…= 
2ËäCË!=23!, 2"Ë!ą%Ą% 2Sã= “C!,ć,…Ë…= …=*ã=ą=…-
… ä …= …ĉ%Ą% ä=Ą…S2…%Ą% C%ã . c=ą%ãS…SL 2= L%Ą% 
“Cã=", ", "ã Ċ2ĉ …=LC%23›…SĈ,L ä=Ą…Ë2%*=ã%-
!,ć…,L Ë-Ë*2. e-Ë*2,"…,ä ä=Ą…Ë2%*=ã%!,ć …,ä 
ä=2Ë!S ã%ä G Gd

5
(Si

0.455
Ge

0.545
)
4
,  *,L ąSG " äË›=. 

-240C # -270C4;
• =*3ä3ã 2%!, "%ą…Ċ (LaNi

5
, CeMg

12
). `ãĉ2Ë!-

…=2,"…,ä ą›Ë!Ëã%ä Ë…Ë!ĄS_ G ĄSą!,ą, …= %“…%"S 
S…2Ë!äË2=ãSąS", …=C!,*ã=ą, ĄSą!,ą …= %“…%"S KS-
…=!…%_ “C%ã3*, LaNi

5
. gą=2…S“2ĉ ĆSG_ “C%ã3*, ƒ= 

…%!ä=ãĉ…,. 3ä%" C%Ąã,…=2, "Ëã,*S %K’Gä, "%ą…Ċ 
(ą% “*ã=ą3 LaNi

5
m

6
) 2= C!, …Ë"Ëã,*%ä3 …=Ą!S"=…-

…S ąË“%!K3"=2, C%Ąã,…32,L "%ąË…ĉ KËƒ !3L…3"=……  
*!,“2=ãSć…%_ T!=2*, Ĉ,!%*% ",*%!,“2%"3G2ĉ“  ąã  
=*3ä3ãĊ"=……  2= ĄË…Ë!3"=……  "%ą…Ċ CSą ć=“ !Sƒ-
…%ä=…S2…,. C!%ĆË“S".

tSƒ,ć…S "ã=“2,"%“2S S…2Ë!äË2=ãSąS" ",*ã,*=Ċ2ĉ 
ƒ…=ć…Ë ƒ=ĆS*="ãË……  ąã  -3…ą=äË…2=ãĉ…%_ …=3*,. 
“",?= ",“%*%2ËäCË!=23!…%_ S "=›*%-Ë!äS%……%_ 
…=ąC!%"Są…%“2, ą%“S ?Ë ą%“*%…=ã% …Ë ","ćË…S S ",-

*ã,*=Ċ2ĉ “3CË!Ëć*,. Š=*, “C%ã3*= CeCu
2
Si

2
 # CË!-

Ĉ,L "=›*%-Ë!äS%……,L …=ąC!%"Są…,* (Š
*
 = 0,5 j), 

ąã   *%Ą% ą%“S C%"…S“2Ċ …Ë ","ćË…S "“S "ã=“2,"%“2S. 
dË *S “C%ã3*, …= %“…%"S S…ąSĊ 2=*%› G C!Ëą“2="-
…,*=ä, “,“2Ëä Sƒ "=›*,ä, -Ë!äS%…=ä, =K% j%…ą%-

3  Kalychak Ya. M., Zaremba V. I., Pöttgen R., Lukachuk M., Hoffmann R.-D. Rare Earth-Transition Metal-
Indides // Handbook on the Physics and Chemistry of Rare Earths.# Amsterdam, 2005.# Vol. 34.# Chapter 218.# 
P. 1#133. 

4  Gschne idner K., Pecharsky V. and Zimm C. New Materials for Magnetic Refrigeration Promise Cost Effective, 
Environmentally Sound Air Conditioners, Refrigerators / Freezers, and Gas Liquefiers // Material Technology.# 
1997.# P. 143.

2. p%ƒ2=Ĉ3"=……  …= *%…ĆË…2!=ĆSL…%ä3 2!,*32…,*3 
Ą%ä%ã%ĄSć…,. ! ąS" R

3(x+y)
T

2x
X

y
 (x # *Sãĉ*S“2ĉ -!=TäË…2S" R

3
T

2
,  

y # *Sãĉ*S“2ĉ -!=TäË…2S" R
3
X),  R

x+y
T

2x
X

y
(x # *Sãĉ*S“2ĉ -!=TäË…2S" RT

2
,  y # *Sãĉ*S“2ĉ -!=TäË…2S" RX) 

2= R
x
T

y
X

2x+3y
 (x # *Sãĉ*S“2ĉ -!=TäË…2S" TX

2
,

y # *Sãĉ*S“2ĉ -!=TäË…2S" RX
3
) 

3. q2!3*23!, Ą%ä%ã%ĄSć…%_ “Ë!S_ R
x+y

M
2x
X

y
  * *%äKS…=ĆS  

-!=TäË…2S" “2!3*23!  AlB
2
 2= CsCl 
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T!=2*=ä,, ƒ%*!Ëä=, “C%ã3*, CeCoIn
5
 2= Ce

2
CoIn

8
 G 

"=›*%-Ë!äS%……,ä, “,“2Ëä=ä, S ƒ= …,ƒĉ*,. 2ËäCË-
!=23! .=!=*2Ë!,ƒ3Ċ2ĉ“  =…2,-Ë!%ä=Ą…S2…,ä 3C%-
! ą*3"=…… ä S …= "…S“2Ċ …=ąC!%"Są…%Ą% “2=…3. 

qãSą "Sąƒ…=ć,2, ƒ…=ć…S ą%“ Ą…Ë……  …=3*%"-
ĆS" kĉ"S"“ĉ*%_ *!,“2=ã%.ËäSć…%_ Ĉ*%ã, (*=-Ë-
ą!= …Ë%!Ą=…Sć…%_ .ËäS_ kmr), ƒ=“…%"…,*=ä,  *%_ 
K3ã, C!%-Ë“%!, J"ĄË… )Ë!*=Ĉ,…, J"ĄË… cã=ą,-
ĈË"“ĉ*,L, oË2!% j!,C’ *Ë",ć. d%!%K%* Ĉ*%ã, 3 

ą%“ãSą›Ë……S S…2Ë!äË2=ãË",. “C%ã3* ƒS “Ë!Ëą,…, 
ä,…3ã%Ą% “2%ãS22  “2=…%",2ĉ ä=L›Ë C’ 23 ć=“2,-
…3 “"S2%",. !Ëƒ3ãĉ2=2S". n“%Kã,"% “ãSą "Sąƒ…=ć,2, 
ą%“ Ą…Ë……  3 ą%“ãSą›Ë……S “,ãSĆ,ąS" 2= ĄË!ä=…SąS" 
(J. cã=ą,ĈË"“ĉ*,L)5, K%!,ąS" (~. j3ƒĉä=)6, S…2Ë!-
äË2=ãSąS" !Są*S“…%ƒËäËãĉ…,. äË2=ãS" (n. a%ą=*)7, 
=ãĊäS…SąS" (n. g=!Ëć…Ċ*), “2=…SąS" (p. q*%ã%ƒą!=)8, 
Ą=ãSąS" (“. “!ä%ãĊ*), -%“-SąS" (~. j3ƒĉä=, q. ),.-
!SL, q. n!,?,…)9.

5  cã=ą/ĈË"“*,L e. h. j!,“2=ãã%.,ä,  “,ã,Ć,ą%" , ĄË!ä=…,ą%".# l%“*"=, 1971.# 296 “.
6  j3ƒĉä= ~. a. j!,“2=ãã%.,ä,  K%!,ą%".# kĉ"%", 1983.# 164 “.
7  a%ą=* n. h., cã=ą/ĈË"“*,L e. h. Š!%L…/Ë “,“2Ëä/, “%ąË!›=?,Ë !Ëą*%ƒËäËãĉ…/Ë äË2=ãã/.# kĉ"o", 

1985.# 328 “.
8  Skolozdra R. V. Stannides of rare earth and transition metals // Handbook on the Physics and Chemistry of 

Rare Earths.# Amsterdam, 1997.# Vol. 24.# P. 199#517.
9  Kuz’ma Yu . B., Chykhr ij S. I. Phosphides // Handbook on the Physics and Chemistry of Rare Earths.# 

Amsterdam, 1996.# Vol. 23.# Chapter 156.# P. 285#434.

P…2Ë…“,"…,L !%ƒ",2%* C!%ä,“ã%"%“2, S Ĉ,!%-
*Ë ",*%!,“2=……  .ËäS*=2S" 3 ",!%K…,Ć2"S 2= …=-
!%ą…%ä3 Ą%“C%ą=!“2"S ƒ3ä%"ãĊG ƒ=K!3ą…Ë……  C%-
"S2! , T!3…23 S "%ą, K=Ą=2ĉä= !Sƒ…,ä, 2%*“,…=ä,. 
g=Ą=ãĉ…%"Są%ä%, ?% “Ë!Ëą 2%*“,ć…,. !Ëć%",…,  *S 
ƒ=K!3ą…ĊĊ2ĉ …="*%ã,Ĉ…G “Ë!Ëą%",?Ë, %“%Kã,"Ë 
äS“ĆË …=ãË›,2ĉ "=›*,ä äË2=ã=ä, CË“2,Ć,ą=ä 2= 
-%!ä=ãĉąËĄSą3. b=›*S äË2=ã, 2= _. “C%ã3*, .=-
!=*2Ë!,ƒ3Ċ2ĉ“  C%!S"… …% ",“%*%Ċ “2SL*S“2Ċ ą% 
ąËĄ!=ą=ĆS_ 3 ƒ%"…SĈ…ĉ%ä3 “Ë!Ëą%",?S, !%ƒć,……S“-
2Ċ " =2ä%“-Ë!…,. %C=ą=., ƒą=2…S“2Ċ ą% “%!KĆS_ 
T!3…2=ä, L =*3ä3ã ĆSGĊ !%“ã,…=ä,. b%…, ƒą=2…S 
…=Ą!%ä=ą›3"=2,“  " %!Ą=…SƒäS, "Są!Sƒ… Ċ2ĉ“  Ĉ,-
!%*,ä “CË*2!%ä S !Sƒ…%ä=…S22 ä C!% "S" Ĉ*Sąã,-
",. "Cã,"S" 2= ć=“2% %2!3L…S ąã  ãĊą,…,. a=Ą=2% 
ą%“ãSą›Ë…ĉ “-%*3“%"=…% …= ","ćË……S äË2=ã%-S…ą3-
*%"=…%_ 2%*“,ć…%“2, 2= *=…ĆË!%ĄË……%“2, CË!Ë.Są-
…,. äË2=ãS" 3 ƒ"’ ƒ*3 ƒ _. !%ããĊ 3 ĄË…Ë!=ĆS_ =*-
2,"…,. -%!ä *,“…Ċ 2= =ƒ%23 " ›,",. %!Ą=…Sƒä=.. 
P…ą3*%"=…Ë äË2=ã=ä, 32"%!Ë……  "Sãĉ…,. !=ą,*=-
ãS" ",*ã,*=G !Sƒ…%ä=…S2…S ä%ą,-S*=ĆS_ =ƒ%2,“2,. 
%“…%" dmj, C%“,ãĊG C!%ĆË“, CË!%*“,ą=ĆS_ ãSCSąS", 
= 2=*%› ƒäS…, " *=ãĉĆSG"%ä3 2= 2S%ã%"%ä3 Ą%äË%-
“2=ƒS. bSą%ä% K=Ą=2% KS%.ËäSć…,., -SƒS%ã%ĄSć…,. 2= 
*ãS…Sć…,. ą%*=ƒS" 2%Ą%, ?% S“…3G KËƒCË!Ëć …= *%!Ë-
ã ĆS  äS› ƒKSãĉĈË…… ä C3ã3 S%…S" äË2=ãS" " %!Ą=-
…SƒäS 2= CSą",?Ë…,ä !,ƒ,*%ä !%ƒ",2*3 ƒã% *S“…,. 
C3.ã,…, ƒ%*!Ëä=, ãËĄË…ĉ (äSąĉ, .!%ä), C!%“2=2, 
(ƒ=ãSƒ%, Ć,…*, *%K=ãĉ2 S *=ąäSL) 2= CSąĈã3…*%"%_ 
ƒ=ã%ƒ, (…S*Ëãĉ). m= !S"…S ƒ "=›*,ä, äË2=ã=ä, ƒ=-
K!3ą…Ë……  CË“2,Ć,ą=ä, …="*%ã,Ĉ…ĉ%Ą% “Ë!Ëą%-
",?= # ?Ë %ą,… -=*2%! ",“%*%Ą% !,ƒ,*3 ąã  
ƒą%!%"’  ãĊą,…,. Š%*“,ć…S “C%ã3*, -%“-%!%!Ą=-
…Sć…,. CË“2,Ć,ąS" “2SL*S ą% !%ƒ*ã=ą=…… , .=!=*-
2Ë!,ƒ3Ċ2ĉ“  ",“%*,ä “23CË…Ëä C!%…,*…Ë……  S C%-
2!=Cã Ċ2ĉ 3 C!%ą3*2, .=!ć3"=……  ãĊąËL. 

m= Ë*%ã%ĄSć…,L “2=… …="*%ã,Ĉ…ĉ%Ą% “Ë!Ëą%-
",?= ƒ…=ć…% "Cã,"=G ƒ=K!3ą…Ë……  -%!ä=ãĉąËĄS-

ą%ä (t )̀. `…=ãSƒ t` 3 ƒ!=ƒ*=. ä%!ËC!%ą3*2S" G 
%ą…,ä Sƒ %“…%"…,. *!,2Ë!S_" _. “Ë!2,-S*=ĆS_, = …=-
 "…S“2ĉ Ćĉ%Ą% =…=ãS23 " S…Ĉ,. ƒ!=ƒ*=. .=!ć%",. 
C!%ą3*2S" (“%*=., ćSC“=. S 2. S….) ćS2*% “"Sąć,2ĉ C!% 
Ë*%ã%ĄSć…Ë ƒ=K!3ą…Ë……  ",.Są…%_ “,!%",…,. Š%*-
“,ć…S“2ĉ t`  * ",“%*%!Ë=*ĆSL…%ƒą=2…%_ “C%ã3*, 
…Ë ",*ã,*=G “3ä…S"3. mËKËƒCËć…,ä, G ĄË…%2%*“,ć-
…=, ä32=ĄË……=, Ć,2%2%*“,ć…= (ƒ= 2,C%ä =C%C2%ƒ3, 
Sää3…%ĄË……= (" 2. ć. =ãË!ĄË……=) L %…*%ĄË……= (S…ą3-
*3G Cã%“*%*ãS2,……3 *=!Ć,…%ä3 …%“%"%_ C%!%›-
…,…, 3 ?3!S" S ä,ĈËL) ąS_. n“%Kã,"% …ËKËƒCËć…= 
ä32=ĄË……= ąS ,  *= ƒ3ä%"ãË…= ƒą=2…S“2Ċ t` 32"%-
!Ċ"=2, dmj-KSã*%"S C%CË!Ëć…S ƒĈ,"*, ƒ =ã*SãĊ-
"=…… ä =äS…%Ą!3C =äS…%*,“ã%2 2= %“…%" …3*ãË_…%-
",. *,“ã%2. t` !%ƒĄã ą=Ċ2ĉ  * %“…%"…3 C!,ć,…3 
SBS-“,…ą!%ä3 (sick building syndrome) # CË"…%-
Ą% …=K%!3 “,äC2%äS", C%"’ ƒ=…,. ƒ C%ą!=ƒ…Ë…… ä 
"Ë!.…S. ą,.=ãĉ…,. Ĉã .S" 2= %ćËL,  *S ",*ã,*=…S 
*%äC%…Ë…2=ä, (ƒ%*!Ëä= t )̀, ?% ",ąSã Ċ2ĉ“  Sƒ 
K3ąS"Ëãĉ…,. ä=2Ë!S ãS" 3 ą%ä=Ĉ…S. 2= “ã3›K%-
",. C!,äS?Ë…… .. x*Sąã,"%Ą% ąã  ›,22  !S"…  
t` ä%›Ë ą%“ Ą=2, " C%"S2!S ƒ= -%2%.ËäSć…%Ą% 
“ä%Ą3, C!,!%ą…,. 2= 2Ë.…%ĄË……,. *=2=“2!%-,  *S 
“3C!%"%ą›3Ċ2ĉ“  C%›Ë›=ä,. a=Ą=2% *“Ë…%KS%-
2,*S" (N-…S2!%ƒ=äS…, äË2,ã=äS…, ĄSą!%*“,ã=äS…, 
äË2=… “3ãĉ-=…%"= *,“ã%2=, äË2,ã.ã%!,ą, “C,!2,, 
…S*%2,…, Ë-S!,) G Ë*ƒ%ĄË……,ä ą›Ë!Ëã%ä ƒĄ=ą=…%_ 
2%*“,ć…%_ “C%ã3*,. e…ą%ĄË……,ä, ą›Ë!Ëã=ä, t` G 
ĄãSĆË!%ã, *!Ë=2,…, =ą!Ë…=ãS…, .%ãS…. d%“ãSą›Ë……  
%“2=……S. !%*S" C%*=ƒ=ã,, ?% t` G 3 -!3*2=., %"%-
ć=., ä’ “S 2= KS%ã%ĄSć…,. !Są,…=. ãĊą,…, 2= "=*Ć,-
…=.. bS… ", "ãË…,L 3 -!3*2%"%-%"%ćË",. “%*=. ąË-
 *,. ",!%K…,*S", 3 *%CćË…,. ä’ “…,. C!%ą3*2=., 
ąË *,. ",ą=. S2=ãSL“ĉ*%Ą% “,!3, " ä%ã%ć…SL C!%-
ą3*ĆS_ # 3 ƒ"’ ƒ*3 ƒ 2,ä, ?% t` ",*%!,“2%"3Ċ2ĉ 
 * K=*2Ë!S%“2=2,ć…,L =ĄË…2, CË“2,Ć,ą, -3…ĄSĆ,ą 
S *%…“Ë!"=…2. n“%Kã,"% ",“%*,L !S"Ë…ĉ t` ä%›Ë 
2Ë“23"=2,“  3 ąË *,. !,K…,. C!%ą3*2=., ƒ%*!Ëä= 
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