
 !" 541.136 

 . !. "#$%#$&'()*, +.,.-., ./012330/, )4'4 %!%5 «4/6-3768», (59/6:-6); 
'.  . ;5&<=> , 9.1.-7.-., 3.-.3., )4'4 %!%5 «4/6-3768», (59/6:-6); 
 . ?. '(>'!&@, 9.1.-7.-., )4'4 %!%5 «4/6-3768», (59/6:-6); 
?. ). (!#!A!, #!> « $'4!-"-2./», (59/6:-6) 

#$%#$&'("$ ()*+','-..  /#'0+)+.1 ('"''(2'!'2  

$"" 3 ,1('#+4* &$($#)5 !,1 (#$+6/'#($

&0B/0CD2-0 ,2E-0D08FG B7FH-2--I 3,/J70KF+K0+FK 3K:-H2K0-9:3D0,-:E 69J7JDI,0/-:E C6,6/2L +DI 
,/6-3.0/,J. 42E-0D08FI .2/2+C6M6N C2B.2/2/K-2 KF+D:K6--I, .DGO2--I F P,JM-2 3,6/F--I (+:3.2/3FL-2 ,K2-
/+F--I) 3,/FM09 BF 3K:-H2K080 3.D6KJ, 6 ,690Q ./03FM2--I B -:E 3,/J70KF+K0+FK, F +6N 70QD:KF3,R .F+K:O:,: 

-6+FL-F3,R K:80,0KD2-:E C6,6/2L. 

&6B/6C0,6-6 ,2E-0D08:I J./0M-2-:I ,0900,K0+0K 3K:-H0K0-9:3D0,-SE 699J7JDI,0/-SE C6,6/2L +DI 
,/6-3.0/,6. 42E-0D08:I ./2+J376,/:K62, -2./2/SK-JG 0,D:K9J, ./096,9J : :39J33,K2--02 3,6/2-:2 (+:3-
.2/3:0--02 ,K2/+2-:2) D2-, :B 3K:-H0K080 3.D6K6, 6 ,69Q2 ./032M9J :B -:E ,0900,K0+0K, : +62, K0B70Q-

-03,R .0KS3:,R -6+2Q-03,R :B80,0KD2--SE C6,6/2L. 

We have developed a technology of hardening for current collectors of lead-acid accumulator batteries for trans-

port. The technology provides direct casting, rolling and artificial ageing (dispersion hardening) of lead alloy strips. 

This technology also provides punching the lead alloy current collectors and allows increasing the reliability of pro-

duced batteries. 

/789:;7<=: >:?:@A 

'K:-H0K0-9:3D0,-S2 699J7JDI,0/-S2 C6,6-
/2: :3.0DRBJG,3I K 6K,070C:DR-07 : -6 Q2D2B-
-0+0/0Q-07 ,/6-3.0/,2 K 96M23,K2 6K,0-07-SE 

:3,0M-:90K ,096. %6+2Q-03,R /6C0,S C6,6/2L K 
B-6M:,2DR-0L 72/2 0./2+2DI2,3I 72E6-:M2390L 

./0M-03,RG ,0900,K0+0K +DI .0D0Q:,2DR-SE : 

0,/:H6,2DR-SE TD29,/0+0K.   -63,0IO22 K/27I 
K0 7-08:E ,:.6E C6,6/2L :3.0DRBJG,3I ,0900,-
K0+S, .0DJM2--S2 -2./2/SK-0L 0,D:K90L, ./0-

96,90L : ./032M90L (.2/10/6H:2L) D2-, :B 
3K:-H0K0-0D0KI-0-96DRH:2KSE 3.D6K0K, 303,6K 
90,0/SE ./:K2+2-, -6./:72/, K [1]. U/096,96 
D2-,S K2+2,3I ./2:7JO23,K2--0 3 +210/76H:-

2L .0 ,0DO:-2 K 0,-0P2-:: 4:1 (J72-RP2-:2 
,0DO:-S D2-,S -6 75 %) [2]. =2-,S .03D2 ./0-

96,9: : .2/2+ ./032M90L +D:,2DR-02 K/27I 
(10…60 3J,09) KS+2/Q:K6G,3I -6 39D6+2 K 
./0:BK0+3,K2--07 .072O2-:: 3 H2DRG 23,23,-
K2--080 3,6/2-:I (+:3.2/3:0--080 ,K2/+2-:I), 
.0KSP6GO280 72E6-:M239JG ./0M-03,R [1-3]. 

4696I +D:,2DR-03,R 3,6/2-:I IKDI2,3I C0DRP:7 

-2+03,6,907 :BK23,-SE ,2E-0D08:L. (/072 ,0-

80, ./096,96 D2-,S 3 +210/76H:2L 4:1 -20.,:-

76DR-6 3 ,0M9: B/2-:I ./0:BK0+:,2DR-03,: 

./0H2336. %6./:72/, T93.2/:72-,S .096BSK6-
G,, M,0 ./: +210/76H:: :3E0+-0L .0D03S KS-

P2 10:1 (J72-RP2-:2 ,0DO:-S 303,6KDI2, C0-

D22, M27 -6 90 %)  ./0:BK0+:,2DR-03,R ./0H23-
36 :B80,0KD2-:I 3K:-H0K0-0D0KI-0-96DRH:2KSE 

D2-, JK2D:M:K62,3I C0D22, M27 K 2,5 /6B6 .0 

3/6K-2-:G 3 ,/6+:H:0--S7 ./0H23307. U/: 

T,07 :722, 723,0 B-6M:,2DR-02 .0KSP2-:2 
./0M-03,-SE 3K0L3,K D2-, 0,-03:,2DR-0 :3E0-

+-080 3.D6K6 [2]. 

U0T,07J 69,J6DR-0L B6+6M2L IKDI2,3I /6B-
/6C0,96 ,2E-0D08:: J./0M-2-:I ,0900,K0+0K 
699J7JDI,0/-SE C6,6/2L, 90,0/6I K9DGM62, 
./096,9J D2-,S 3 +210/76H:2L C0D22 M27 10:1 

: 3,6/2-:2 T,0L D2-,S K ,2M2-:2 -2390DR9:E 

M630K, M,0 3JO23,K2--0 309/6O62, ,2E-0D08:-

M239:L H:9D. &2P2-:2 T,0L B6+6M: IKDI2,3I H2-
DRG -63,0IO2L /6C0,S. 

#BCB;AB >:?:@A 

%6 699J7JDI,0/-07 B6K0+2 #!> « $'4!-

"-2./» -6 J3,6-0K92 «Strip Line» CSD: 0,D:,S 

.0D03S :B 3K:-H0KSE 3.D6K0K ,0DO:-0L 12 77, 

.0+K2/8-J,S2 B6,27 ./096,92. '03,6K 3.D6K6 

.0D0Q:,2DR-SE D2-, CSD 3D2+JGO:L: 

1,0…1,2 763. % Sn; 0,04…0,06 763. % Ca; 

0,01…0,02 763. % Al; 03,6DR-02 3K:-2H. '03,6K 
3.D6K6 0,/:H6,2DR-SE D2-, K9DGM6D: 

0,2…0,4 763. % Sn; 0,08…0,12 763. % Ca; 

0,01…0,02 763. % Al; 03,6DR-02 3K:-2H. 469:2 
3.D6KS -6:C0D22 M63,0 ./:72-IG,3I K 699J7J-

DI,0/03,/02-:: [1].   ./0H2332 ./096,9: K 329-

H:: ./096,-SE 9D2,2L CSD6 +03,:8-J,6 3J7-

76/-6I 3,2.2-R +210/76H:: D2-, C0D22, M27 

10:1: +DI .0D0Q:,2DR-SE D2-, 92,5 % J72-R-
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P2-:I ,0DO:-S (+0 0,90 77); +DI 0,/:H6,2DR-
-SE D2-, 93,75 % J72-RP2-:I ,0DO:-S (+0 

0,75 77). #6,27 :B D2-, KS/2B6D:3R 0C/6BHS +DI 
72E6-:M239:E :3.S,6-:L K 300,K2,3,K:: 3 
V>'4 11701-84. )3.S,6-:I ./0K0+:D:3R .03D2 
23,23,K2--080 3,6/2-:I D2-, M2/2B 96Q+S2 3J-

,9:. W,0 – 90-,/0DR-6I 8/J..6 0C/6BH0K. >3-
-0K-6I Q2 M63,R D2-, .0+K2/86D63R :39J33,K2--

-07J 3,6/2-:G K ,2/709672/2 ./: ,27.2/6,J-

/6E: 40, 60 : 80°'. U/2+K6/:,2DR-S7: :33D2+0-

K6-:I7: CSD0 J3,6-0KD2-0, M,0 3,6/2-:2 D2-, 
./: ,27.2/6,J/6E -:Q2 40°' ./0,2962, 969 23-
,23,K2--02 3,6/2-:2 C2B J390/2-:I ./0H2336. 
U/: ,27.2/6,J/6E KSP2 80…90°' :-,2-3:K-
-03,R :B72-2-:I 72E6-:M239:E 3K0L3,K 3JO2-
3,K2--0 -2 :B72-I2,3I, .0T,07J .0KSP2-:2 
,27.2/6,J/S :39J33,K2--080 3,6/2-:I KSP2 
80°' -2H2D2300C/6B-0. U03D2 3,6/2-:I :B D2-, 
KS/2B6D:3R 0C/6BHS +DI 72E6-:M239:E :3.S,6-
-:L K 300,K2,3,K:: 3 V>'4 11701-84. )3.S,6-
-:I ./0K0+:D:3R .03D2 :39J33,K2--080 3,6/2-
-:I D2-, M2/2B 96Q+S2 2 M. 

X2E6-:M239:2 :3.S,6-:I 0C/6BH0K -6 /6B-
/SK-0L 76P:-2 &-05 K9DGM6D: 0./2+2D2-:2 
K/272--080 30./0,:KD2-:I +210/76H:: (./2-
+2D6 ./0M-03,: -6 /6B/SK)  K, %/772, : 0,-03:-

,2DR-080 J+D:-2-:I .03D2 /6B/SK6 Y, %. >.S, 
./0:BK0+3,K6 ,0900,K0+0K .J,27 .2/10/6H:: 

D2-,S -6 J3,6-0K92 «Performer» : .03D2+JGO2-
80 ./0:BK0+3,K6 TD29,/0+0K .096B6D, M,0 7:-:-

7J7 +2129,0K : C/696 ,0900,K0+0K ./: .2/10-

/6H:: +03,:862,3I ./: 0./2+2D2--SE B-6M2-:-

IE K2D:M:-  K : Y. "DI .0D0Q:,2DR-SE D2-, K2-
D:M:-6  K +0DQ-6 CS,R K ./2+2D6E 

45…57 %/772, 6 K2D:M:-6 Y -2 72-22 7 %. "DI 
0,/:H6,2DR-SE D2-, 300,K2,3,KJGO:2 K2D:M:-

-S +0DQ-S CS,R 45…55 %/772 : -2 72-22 
14 %.   ./0,:K-07 3DJM62 K0B70Q2- 0C/SK Q:-

D09 ,0900,K0+0K ./: ./032M92, :B8:C JP29 ./: 

/6B+2D2-:: -676B6--0L -2./2/SK-0L D2-,S -6 
0+:-0M-S2 TD29,/0+S : ,...   

  /2BJDR,6,2 :33D2+0K6-:L J3,6-0KD2-0 

3D2+JGO22. 'K:-H0K0-0D0KI-0-96DRH:2KS2 
3.D6KS, ./:72-I27S2 +DI ./0:BK0+3,K6 ,090-

0,K0+0K -6 #!> « $'4!-"-2./», .03D2 ./0-

96,9: 3 +210/76H:2L C0D22 90% ./2K03E0+I, 
.0 72E6-:M2390L ./0M-03,: PbSb : PbCa 3.D6-
KS, :3.0DRBJ27S2 /6-22 +DI D:,RI ,0900,K0+0K. 
469, K/272--02 30./0,:KD2-:2 +210/76H:: (ZK) 
./096,6--SE  D2-, KSP2 B-6M2-:L ZK +DI -2-
./096,6--SE 3.D6K0K K 3D2+JGO:E 0,-0P2-:-

IE: 

– K 1,2…1,5 /6B6 .0 3/6K-2-:G 30 3K:-H0K0-

3J/R7I-:3,S7: 3.D6K67: c 30+2/Q6-:27 

1,6…3,0 763.% Sb; 

– K 1,1…1,3 /6B6 .0 3/6K-2-:G 30 3K:-H0K0-

0D0KI-0-96DRH:2KS7 3.D6K07 +DI 0,/:H6,2DR-
-SE ,0900,K0+0K 3 30+2/Q6-:27 

0,08…0,12 763. % '6 : 0,2…0,4 763.% Sn; 

– K 2,1…2,4 /6B .0 3/6K-2-:G 30  3K:-H0K0-

0D0KI-0-96DRH:2KS7 3.D6K07 +DI .0D0Q:,2DR-
-SE ,0900,K0+0K 3 30+2/Q6-:27 

0,04…0,06 763. % '6 : 1,0…1,2 763. % Sn. 

U0KSP2-:2 ./0M-03,: 3K:-H0K0-0D0KI-0-

96DRH:2KSE 3.D6K0K .03D2 ./096,9: IKDI2,3I 
3D2+3,K:27 :B72-2-:I :E 3,/J9,J/S (-69D2.6) 
.0+ K0B+2L3,K:27 .D63,:M2390L +210/76H::, 

KSBSK6GO2L :B72DRM2-:2 B2/2-, :E 0/:2-,6-
H:G K -6./6KD2-:: ./096,9:, JK2D:M2-:2 .D0,-
-03,: +:3D096H:L K 3.D6K2 [2]. 

U/: T,07 .D63,:M239:2 3K0L3,K6 .0DJM62-
7SE D2-, +03,6,0M-S +DI C2B+2129,-0L :E 

.2/10/6H:: -6 J3,6-0K92 «Performer» ./: ./0-

:BK0+3,K2 ,0900,K0+0K. 
  ./096,6--SE .0D0Q:,2DR-SE D2-,6E -6 

90-,/0DR-SE 0C/6BH6E K /2BJDR,6,2 23,23,K2--

-080 3,6/2-:I .D6K-0 JK2D:M:K62,3I ZK : +03-
,:862, ,/2CJ27080 -:Q-280 ./2+2D6 45 %/772 K 
,2M2-:2 6…7 3J,09, 6 +0 K2/E-280 ./2+2D6 
57 %/772 +0E0+:, B6 28…35 3J,09. "DI ! .0D0-

Q:,2DR-SE D2-, KS/6Q2--0L ,2-+2-H:: -2 0C-

-6/JQ2-0, K ./0H2332 3,6/2-:I K2D:M:-6 ! 30-

E/6-ID63R K ./2+2D6E 8,5…12,5%. 469:7 0C/6-
B07, K/27I 23,23,K2--080 3,6/2-:I .0D0Q:-

,2DR-SE D2-, 303,6KDI2, 7…28 3J,09.   ./096-
,6--SE 0,/:H6,2DR-SE D2-,6E -6 90-,/0DR-SE 

0C/6BH6E K /2BJDR,6,2 23,23,K2--080 3,6/2-:I 
-2B-6M:,2DR-0 JK2D:M:K62,3I ZK : +03,:862, 
,/2CJ27080 -:Q-280 ./2+2D6 45 %/772 K ,2M2-
-:2 8…10 3J,09, 6 +0 K2/E-280 ./2+2D6 
55 %/772 -2 +0E0+:, : .03D2 80 3J,09 3,6/2-:I. 
"DI ! 0,/:H6,2DR-SE D2-, 0C-6/JQ2-0 -2-
C0DRP02 J72-RP2-:2, ./:M27 K ./0H2332 3,6-
/2-:I K2D:M:-6 ! J72-RP62,3I +0 14% K ,2M2-
-:2 40…60 3J,09. 469:7 0C/6B07, K/27I 23,2-
3,K2--080 3,6/2-:I 0,/:H6,2DR-SE D2-, 30-

3,6KDI2, 10…40 3J,09. 

)39J33,K2--02 3,6/2-:2 ./096,6--SE D2-, 
./:K0+:, 9 B672,-07J :B72-2-:G :E 72E6-:M2-
39:E 3K0L3,K (/:3. 1). U/: T,07 J390/I2,3I J.-

/0M-2-:2, M,0 +62, K0B70Q-03,R 3JO23,K2--0 

309/6,:,R ,2E-0D08:M239:L H:9D. 
)B /:3. 1 K:+-0, M,0 ./: ,2/700C/6C0,92 

.0D0Q:,2DR-0L D2-,S ./: ,27.2/6,J/2 40"' K 

./2+2D6E +0 16 M ./0:3E0+:, -2B-6M:,2DR-SL 

/03, K2D:M:-S ZK, 90,0/6I ,69 : -2 +03,:862, 
,/2CJ27SE 45 %/772, : -2B-6M:,2DR-S2 :B72-
-2-:I K2D:M:-S !, 90,0/6I -6E0+:,3I K ./2+2-
D6E 8,5…9,5%. !-6D08:M-S2 /2BJDR,6,S .0DJ-

M2-S +DI 0,/:H6,2DR-0L D2-,S, ,0DR90 K2D:M:-
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-6 ! 303,6KDI2, 17,8…19,3%. U0T,07J ,27.2/6-
,J/6 40"' -2+03,6,0M-6 +DI :39J33,K2--080 

3,6/2-:I : J./0M-2-:I D2-,, .0390DR9J -2 .0-

BK0DI2, 0C/6BH67 +03,:MR K ,2M2-:2 -2390DR9:E 

M630K ,/2CJ270L K2D:M:-S K/272--080 30./0-

,:KD2-:I +210/76H::.  
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&:3. 1.  D:I-:2 :39J33,K2--080 3,6/2-:I D2-, -6 :E K/272--02 30./0,:KD2-:2 +210/76H::: 

1 – .0D0Q:,2DR-6I D2-,6, 60°'; 2 – .0D0Q:,2DR-6I D2-,6, 80°'; 

3 – 0,/:H6,2DR-6I D2-,6, 60°'; 4 – 0,/:H6,2DR-6I D2-,6, 80°' 

42/700C/6C0,96 .0D0Q:,2DR-SE D2-, ./: 

,27.2/6,J/6E 60 :, 030C2--0, 80°' ./:K0+:, 9 

B672,-07J J390/2-:G /03,6 K2D:M:-S ZK, 90,0-

/6I +03,:862, ,/2CJ27080 B-6M2-:I 45 %/772 

M2/2B 10 : 0,5 M, 300,K2,3,K2--0. U/: 80°' K2-
D:M:-6 ZK ./2K03E0+:, K2/E-:L ./2+2D 

57 %/772 .03D2 5 M 3,6/2-:I.  2D:M:-6 ! K0 

K/27I 3,6/2-:I ./: ,27.2/6,J/6E 60 : 80°' -6-
E0+:,3I K ./2+2D6E 9…11,5 %. !-6D08:M-S2 
/2BJDR,6,S .0DJM2-S +DI 0,/:H6,2DR-SE D2-, 
./: :E 3,6/2-:: ./: 60 : 80°': K2D:M:-6 ZK 
+03,:862, ,/2CJ27SE 45 %/772 M2/2B 6 : 0,5 M, 

300,K2,3,K2--0, -0 -2 ./2K03E0+:, K2/E-280 

./2+2D6 55 %/772. U/: T,07 K2D:M:-6 ! K0 K/2-
7I 3,6/2-:I -6E0+:,3I K ./2+2D6E 16…19 %. 

X2E6-:M23902 J./0M-2-:2 D2-,, ./0IK:K-
P223I K /03,2 K/272--080 30./0,:KD2-:I +2-
10/76H:: (ZK) ./: :E 3,6/2-::, 0CJ3D0KD2-0 

0C/6B0K6-:27 K 3K:-H0K07 3.D6K2 +:3.2/3-SE 

M63,:H ,K2/+0L 16BS (:-,2/72,6DD:M239:E 30-

2+:-2-:L) Pb3Ca : Sn3Ca, 90,0/S2 ,0/70BI, 
+K:Q2-:2 +:3D096H:L : 3:DR-0 B6,/J+-IG, 
.D63,:M239JG +210/76H:G. >C/6B0K6-:2 +:3-
.2/3-SE M63,:H J390/I2,3I ./: .0+08/2K2 +0 

60…80°'. 

'/6K-:K6I 23,23,K2--02 : J390/2--02 :3-
9J33,K2--02 3,6/2-:2 D2-,, 70Q-0 0,72,:,R 
3D2+JGO22. 

"DI .0D0Q:,2DR-SE D2-,: 
– ,2/700C/6C0,96 D2-,S ./: ,27.2/6,J/2 

60"' .096BSK62, B672,-02 2[ KD:I-:2 -6 72E6-
-:M239:2 3K0L3,K6 D2-,S – K2D:M:-6  K .03D2 6 

M KS+2/Q9: 300,K2,3,KJ2,  K 2…3 +-2K-080 

3/096 23,23,K2--080 3,6/2-:I, .03D2 16 M KS-

+2/Q9: 300,K2,3,KJ2, 9…10 +-2K-07J 3/09J; 

E6/69,2/ :B72-2-:I K2D:M:-S ! K +:6.6B0-2 
,2/700C/6C0,9: (+0 16 M) 300,K2,3,KJ2, E6/69-

,2/J :B72-2-:I ! ./: 23,23,K2--07 3,6/2-:: B6 
.2/:0+ 1…9 3J,09 E/6-2-:I; 

– -6:C0DRP22 KD:I-:2 -6 :B72-2-:2 72E6-
-:M239:E 3K0L3,K 096B6D6 ,2/7:M2396I 0C/6-
C0,96 D2-,S ./: 80"' – K2D:M:-6  K .03D2 6 M 

KS+2/Q9: 300,K2,3,KJ2, B-6M2-:G  K -6 31…32 

3J,9: E/6-2-:I, 96Q+S2 .03D2+JGO:2 +K6 M636 
,2/700C/6C0,9: 300,K2,3,KJG, +0.0D-:,2DR-
-S7 5…6 3J,967 23,23,K2--080 3,6/2-:I; E6-
/69,2/ :B72-2-:I K2D:M:-S ! K +:6.6B0-2 ,2/-

700C/6C0,9: 300,K2,3,KJ2, E6/69,2/J :B72-2-
-:I ! .03D2 20 3J,09 E/6-2-:I D2-,S. 
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"DI 0,/:H6,2DR-SE D2-,: 
– ,2/700C/6C0,96 D2-,S ./: ,27.2/6,J/2 

60"' .096BSK62, 2[ KD:I-:2 -6 72E6-:M239:2 
3K0L3,K6 – K2D:M:-6  K .03D2 6 M KS+2/Q9: 30-

0,K2,3,KJ2, B-6M2-:G  K -6 2…3 +2-R 23,23,-
K2--080 3,6/2-:I, .03D2 16 M 300,K2,3,KJ2, 
B-6M2-:G  K -6 5…6 +2-R E/6-2-:I; E6/69,2/ 

:B72-2-:I K2D:M:-S ! 300,K2,3,KJ2, K0B70Q-

-S7 90D2C6-:I7 ! ./: 23,23,K2--07 3,6/2-:: 

D2-,S K ,2M2-:: 3…6 3J,09; 
– ,2/700C/6C0,96 D2-,S ./: 80"' .096BS-

K62, 22 B672,-02 KD:I-:2 -6 72E6-:M239:2 
3K0L3,K6 D2-,S – K2D:M:-6  K .03D2 6 M 300,-
K2,3,KJ2, B-6M2-:G  K -6 15…16 +2-R 23,23,-
K2--080 3,6/2-:I, E6/69,2/ :B72-2-:I K2D:M:-

-S  K ./: +6DR-2LP2L ,2/700C/6C0,92 .0 K/2-
72-: (6…16 M) 300,K2,3,KJ2, E6/69,2/J :B72-
-2-:I  K ./: 23,23,K2--07 3,6/2-:: – 3,6C:D:-

B6H:: B-6M2-:I  K; K2D:M:-6 ! .03D2 6 M ,2/70-

0C/6C0,9: 3-:Q62,3I +0 B-6M2-:L, 300,K2,3,-
KJGO:E ! -6 15…17 +2-R E/6-2-:I, +6DR-2L-

P:2 :B72-2-:I 0,-03:,2DR-080 J+D:-2-:I 3 
JK2D:M2-:27 K/272-: ,2/700C/6C0,9: 3 6 +0 

16 M 300,K2,3,KJ2, 90D2C6-:I7 ! ./: 23,23,-
K2--07 3,6/2-:: .03D2 20 3J,09 (3,6C:D:B6H:: 

B-6M2-:L !). 

2D<7?D 

U/0K2+2--S2 :33D2+0K6-:I .096B6D:, M,0 

,2E-0D08:I  J./0M-2-:I ,0900,K0+0K 3K:-H0K0-

9:3D0,-SE 699J7JDI,0/-SE C6,6/2L B6 3M2, 
./096,9: D2-, ./: +210/76H:: C0D22 M27 10:1, 

: ,2/700C/6C0,9: ./096,6--SE D2-, ./: ,27-

.2/6,J/6E 60…80°' .0BK0DI2, +0C:,R3I -20C-

E0+:70L ./0M-03,: D2-, : :B80,0KD2--SE :B 
-:E ,0900,K0+0K. U/: T,07 J+62,3I 3JO23,K2--

-0 309/6,:,R 367JG +D:,2DR-JG 0.2/6H:G – 

3,6/2-:2 D2-, – 3 -2390DR9:E 3J,09 +0 -2390DR-
9:E M630K:  

– +DI .0D0Q:,2DR-SE D2-, 3 7…28 3J,09 +0 

0,5…5 M :D: +0 10…24 M, K B6K:3:703,: 0, 
,27.2/6,J/S :39J33,K2--080 3,6/2-:I; 

– +DI 0,/:H6,2DR-SE D2-, 3 10…40 3J,09 +0 

0,5…16 M :D: +0 6…24 M, K B6K:3:703,: 0, 
,27.2/6,J/S :39J33,K2--080 3,6/2-:I. 

"6--S2 /2BJDR,6,S 708J, CS,R :3.0DRB0K6-
-S +DI /6B/6C0,9: ./07SPD2--0L ,2E-0D08:: 

J./0M-2-:I ,0900,K0+0K K ./0H2332 32/:L-080 

./0:BK0+3,K6 699J7JDI,0/-SE C6,6/2L. 

;);=)>V&!\)A$'()* 'U)'>( 
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