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&KR BC>MTLN BHNBJDKD@L[HBIDN BHCL IDMCGDKR REHGMWQ LBFWC>MLN, G>BFDKD]HMMWQ M> ?DBVJL FKD^>EI>Q 
)>P>QBC>M>, ?FHG?WH E>M> BG>?MLCHKVM>R DTHMI> Q>G>ICHGLBCLI BHNBJL[HBID@D SAJ>. !D I>]EDN LP CGHQ IDJFD-
MHMC BHNBJL[HBID@D SAJ> G>BB[LC>MW BFHICG>KVMWH IGL?WH FKDCMDBCL, LPA[HMW H@D ?GHJHMMWH ?>GL>TLL. -B-
C>MD?KHMD, [CD G>PKL[LH ? AGD?MH SAJ> JH]EA BC>MTLRJL P>?LBLC DC [>BCDCW: DMD J>IBLJ>KVMD (ED =9 E6) M> 
[>BCDC>Q -=0 4T, BC>CLBCL[HBIL MHPM>[LJD ? EL>F>PDMH [>BCDC 0,2-0,05 4T. 8WBCGDHM GRE I>P>QBC>MBILQ BC>MTLN 
FD JHGH ?DPG>BC>MLR BHNBJL[HBID@D SAJ> - DC B>JDN «CLQDN» ED B>JDN «SAJMDN»: 8DBCD[MDH, 'I>KD?D, 7HGHM-
E>, 6DGD?DH, )AG[>CD?, ;>I>M[L, .>K@>G, ,ICUOLMBI. 

 
%BMD?MDN THKVU M>BCDR^HN G>ODCW R?KRKDBV 

BG>?MLCHKVMDH LPA[HMLH BFHICG>KVMWQ Q>G>ICHGL-
BCLI L ?GHJHMMWQ ?>GL>TLN G>PKL[MWQ [>BCDCMWQ 
BDBC>?KRU^LQ JLIGDBHNBJL[HBID@D XDM> M> ?BHQ 
FAMIC>Q CHGGLCDGLL )>P>QBC>M>, @EH ABC>MD?KHMW 
TLXGD?WH BC>MTLL BHNBJDKD@L[HBIDN BHCL IDMCGD-
KR REHGMWQ LBFWC>MLN. &KR E>MMD@D LBBKHED?>MLR 
OWKL LBFDKVPD?>MW P>FLBL ?DBVJL BHNBJL[HBILQ 
BC>MTLN, DOBKA]L?>HJWQ +52 #) L )DJFKHIBMDN 
BHNBJDKD@L[HBIDN YIBFHELTLHN %$\7 #,+, G>BFD-
KD]HMMWQ ? G>PMWQ G>NDM>Q )>P>QBC>M> #3, GLB =$. 
8BH BC>MTLL G>PJH^HMW M> AE>KHMLL DC IGAFMWQ 
FGDJWSKHMMWQ FGHEFGLRCLN, ? DCMDBLCHKVMD J>-
KDM>BHKHMMWQ JHBC>Q. ;HBCM>R BHNBJL[MDBCV JD-
]HC OWCV DQ>G>ICHGLPD?>M> FD GHPAKVC>C>J BHNBJL-
[HBID@D G>NDMLGD?>MLR CHGGLCDGLL )>P>QBC>M>. 
(D@K>BMD FDBKHEMHN I>GCH BHNBJL[HBID@D G>NDML-
GD?>MLR )>P>QBC>M> #2$, BC>MTLL )AG[>CD?, 6DGD-
?DH, 8DBCD[MDH, 7HGHME>, 'I>KD?D L ,ICUOLMBI 
M>QDERCBR ? >BHNBJL[MDN PDMH, BC>MTLR ;>I>M[L � 
? PDMH ?DPJD]MDN LMCHMBL?MDBCL BDCGRBHMLN ED 7 
O>KKD?, BC>MTLR .>K@>G � ? M>LODKHH BHNBJL[MDN 
PDMH B ?DPJD]MDN LMCHMBL?MDBCVU BDCGRBHMLN ED 9 
O>KKD?. 

8 C>OK. = FGL?HEHMW MHIDCDGWH EGA@LH E>M-
MWH FD BC>MTLRJ, LJHU^LH DCMDSHMLH I DOBA]-
E>HJDN CHJH: M>LJHMD?>MLH L IDE BC>MTLN #3$, ID-
DGELM>CW JHBC> G>BFDKD]HMLR, CLF FDGDE ? DBMD-
?>MLL, ABKD?LR G>PJH^HMLR L CLF BHNBJDJHCGD?, 
ELBIGHCMDBCV P>FLBHN. )>I BKHEAHC LP C>OK.=, TLX-
GD?WH P>FLBL FDKA[HMW B LBFDKVPD?>MLHJ BD?GH-
JHMMWQ SLGDIDFDKDBMWQ BHNBJDJHCGD? STS � 2 L 
CMG � 3, DOHBFH[L?>U^LQ ?DPJD]MDBCV LBBKHED-
?>CV Q>G>ICHGLBCLIL SAJ> ? OHBFGHTHEHMCMDJ FD 
SLGDCH [>BCDCMDJ EL>F>PDMH (0,06 B � 300 B). +> 
?BHQ BC>MTLRQ, P> LBIKU[HMLHJ BC>MTLL ,ICU-
OLMBI, BHNBJDJHCGW ABC>MD?KHMW ? SCDKVMRQ L 
S>QC>Q, M> @KAOLMH 20 L ODKHH JHCGD?, > M> BC>MTLL 

.>K@>G � M> @KAOLMH 70 J. _CL ABKD?LR G>PJH^HMLR 
BHNBJDJHCGD? DOHBFH[L?>HC EDBC>CD[MD QDGDSAU 
P>^LCA DC ?MHSMLQ ?DPEHNBC?LN, C>ILQ, I>I ?HCHG, 
LPJHMHMLR CHJFHG>CAGW, LPJHMHMLH E>?KHMLR. 
.DKVID M> BC>MTLL ,ICUOLMBI BHNBJDJHCG M>QD-
ELCBR ? DODGAED?>MMDJ FDJH^HMLL, FG>ICL[HBIL M> 
AGD?MH EMH?MDN FD?HGQMDBCL. 

;HCDELI> LPA[HMLR BFHICG>KVMD-?GHJHMMWQ 
Q>G>ICHGLBCLI BHNBJL[HBID@D SAJ> ?IKU[>K>: 
- DCODG BHNBJL[HBILQ P>FLBHN, FGL@DEMWQ EKR >M>KL-
P>,  

- G>B[HC BFHICG>KVMDN FKDCMDBCL BHNBJL[HBID@D SA-
J>,  

- >M>KLP GHPAKVC>CD? G>B[HC> L ?GHJHMMWQ ?>GL>TLN 
BHNBJL[HBID@D SAJ> ? BG>?MHMLL B LP?HBCMWJL JL-
GD?WJL JDEHKRJL,  

- BG>?MLCHKVMAU DTHMIA AGD?MR BHNBJL[HBID@D SAJ> 
EKR ?BHN BD?DIAFMDBCL LPA[>HJWQ I>P>QBC>MBILQ 
BC>MTLN. 

)?RCA >@N>P<W@>F<Q UJT<>@N.  
(HNBJL[HBILH P>FLBL DCOLG>KLBV B A[HCDJ 

?WFDKMHMLR BKHEAU^LQ ABKD?LN:   
- DOHBFH[HMLH DEMD?GHJHMMDBCL P>FLBHN M> ?BHQ BC>M-
TLRQ. 7>FLBL P> DELM L CDC ]H FHGLDE ?GHJHML ?W-
OG>MW LP E>MMWQ P> =995 @DE EKLMDN 6 BACDI (260-
265 EML). 8 YCDC FHGLDE ?GHJHML G>ODC>KL ?BH 8 LPA-
[>HJWQ BHNBJL[HBILQ BC>MTLN;  

- DCBACBC?LH BLKVMWQ E>KHILQ L ODKHH BK>OWQ OKLPILQ 
PHJKHCGRBHMLN, > C>I]H "Q?DBCD?" PHJKHCGRBHMLN, 
FGDLPDSHESLQ G>MHH. &KR YCD@D I>]EWN DCGHPDI P>-
FLBHN FHG?DM>[>KVMD IDMCGDKLGD?>KBR ?LPA>KVMD, 
P>CHJ FGL?KHI>KLBV I>C>KD@L PHJKHCGRBHMLN JLG>, 
BDBC>?KRHJWH G>PKL[MWJL BKA]O>JL. ( A[HCDJ YCDN 
LMXDGJ>TLL LP P>FLBHN ?WOLG>KLBV A[>BCIL OHP 
BHNBJL[HBILQ BDOWCLN EKLMDN FD =0 JLMAC I>]EWN. 
6WKD DCDOG>MD FGLJHGMD FD 70-80 C>ILQ DCGHPID? 
EKR I>]EDN BC>MTLL. 
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.>OKLT> = %BMD?MWH Q>G>ICHGLBCLIL DOBKHEAHJWQ BHNBJL[HBILQ BC>MTLN  
 
+>LJHMD?>MLH 
BC>MTLL (DODP-
M>-[HMLH ? 
BDBC>?H GSN) 

:LGDC> 
(N), 
@G>EABW 

&DK@DC> 
(E),  
 @G>EABW 

8WBDC> M>E 
AGD?MHJ 
JDGR, J 

4HDKD@L[HBI>R 
Q>G>ICHGLBCLI> 
FDGDE XAME>JHMC> 

-BKD?LR G>P-
JH^HMLR BHNB-
JDJHCGD? 

.LF 
BHNBJDJH
CGD? 

&LBIGHC-
MDBCV P>FL-
BL (DCB[HCW 
? BHI )  

,ICUOLMBI 
(,).) 

50.433 58.0=7 360 4>OOGD-
>JXLODKLCW 

%ODGAED?>MMDH 
FDJH^HMLH 

STS-2 40 

6DGD?DH 
(BRV) 

53.058 70.283 3=5 4G>MLCW :>QC> STS-2 40 

)AG[>CD? 
(KUR) 

50.7=5 78.62= 240 !HB[>MLIL :>QC> STS-2 40 

;>I>M[L 
(MAKZ) 

46.808 8=.977 600 ,MEHPLCW :CDKVMR STS-2 20 

8DBCD[MDH 
(VOS) 

52.723 70.980 450 4G>MLCW :>QC> CMG-3 40 

7HGHME> 
(ZRN) 

52.95= 69.004 420 4G>MLCW :>QC> STS-2 40 

'I>KD?D 
(CHK) 

53.676 70.6=5 240 4G>MLCW :>QC> CMG-3 40 

.>K@>G 
(TLG) 

43.249 77.223 ==20 4G>MLCW :CDKVMR CMG-3 40 

 
.J>W@? >T@F?AJIL=CN TIC?=C>?< >@N>P<W@-

>FCEC ^HPJ. 
 (FHICG>KVM>R FKDCMDBCV BHNBJL[HBID@D SA-

J> G>BB[LCW?>K>BV EKR I>]EDN BC>MTLL, EKR I>]EDN 
LP CGHQ IDJFDMHMC BHNBJL[HBILQ P>FLBHN, DCEHKVMD 
EKR MD[MD@D L EMH?MD@D ?GHJHML. 8D ?BHQ BKA[>RQ 
A[LCW?>KLBV >JFKLCAEMD-[>BCDCMWH Q>G>ICHGLBCL-
IL BHNBJDJHCGD? #=, GLB. 2$. 8 DBMD?A G>B[HCD? OW-
K> FDKD]HM> JHCDELI>, FGL?HEHMM>R ? #4$. 

&KR G>B[HCD? LBFDKVPD?>K>BV FGD@G>JJ>, 
KUOHPMD FGHEDBC>?KHMM>R EDICDGDJ 8.`.)LJDJ 
(1>JDMC-&DQHGCBI>R 7HJM>R DOBHG?>CDGLR )DKAJ-
OLNBID@D AML?HGBLCHC>, (:,). !DBKH FDKA[HMLR 
EKR E>MMDN BC>MTLL M>ODG> BFHICGD?, DTHML?>KBR 
JHEL>MMWN BFHICG, IDCDGWN FGLMLJ>KBR P> M>LOD-
KHH ?HGDRCMWN BFHICG BHNBJL[HBID@D SAJ> EKR 
E>MMDN ?WODGIL. 

-=JI<U A@UHIL?J?CB AJ>W@?J < BA@P@==MQ 
BJA<JK<N >@N>P<W@>FCEC ^HPJ B >AJB=@=<< > 
<UB@>?=MP< P<ACBMP< PCG@IOP<.  

+> GLB. = FGL?HEHMW JHEL>MMWH PM>[HMLR 
BFHICG>KVMDN FKDCMDBCL ?HGCLI>KVMDN IDJFDMHMCW 
BHNBJL[HBID@D SAJ> FD ?BHJ DOBKHED?>MMWJ BC>M-
TLRJ. ,M>KD@L[MWH IGL?WH FDBCGDHMW FD E?AJ 
EGA@LJ, @DGLPDMC>KVMWJ BDBC>?KRU^LJ GH@LBCGL-
GAHJD@D BHNBJL[HBID@D FDKR. 8WEHKHMW GHPAKVC>CW 
G>B[HCD? BFHICG>KVMDN FKDCMDBCL BHNBJL[HBID@D 
SAJ> FD EMH?MWJ L MD[MWJ BHNBJL[HBILJ P>FL-
BRJ. 7EHBV ]H, EKR AEDOBC?> BDFDBC>?KHMLR, FGHE-
BC>?KHMW JLGD?WH JDEHKL BHNBJL[HBID@D SAJ> - 
ML]MHAGD?MH?>R (NLNM) L ?HGQMHAGD?MH?>R 
(NHNM).  

8W?DEW, IDCDGWH OWKL BEHK>MW FGL >M>KLPH 
FDKA[HMMWQ BFHICGD?, BKHEAU^LH. 
=. #>PKL[LH ? AGD?MH BHNBJL[HBID@D SAJ> JH]EA 

BC>MTLRJL )>P>QBC>M> P>?LBLC DC G>BBJ>CGL?>H-
JDN [>BCDCW (FHGLDE>). .>I, EKR FHGLDE> 0,=B DMD 
J>IBLJ>KVMD L BDBC>?KRHC =9E6, M> FHGLDEH =B � 

G>PKL[LH AJHMVS>HCBR ED 7E6. 8 EL>F>PDMH PM>[H-
MLN FHGLDED? 5B � 20B JH]EA BC>MTLRJL FD[CL 
MHC MLI>IDN G>PMLTW ? AGD?MH BHNBJL[HBID@D 
SAJ>: ?BH LPJHMHMLR KH]>C ? FGHEHK>Q CD[MDBCL 
DTHMDI AGD?MR BFHICG>KVMDN FKDCMDBCL, G>?MDN 
02E6.  

2. (>JWJL �CLQLJL� M> CHGGLCDGLL )>P>QBC>M> R?-
KRUCBR BC>MTLL ODKVSHO>PD?DN @GAFFW 6DGD?DH � 
8DBCD[MDH, 7HGHME> L 'I>KD?D. (>J> BC>MTLR 6D-
GD?DH DI>P>K>BV MHJMD@D ODKHH SAJMDN, DBDOHMMD, 
? EMH?MDH ?GHJR. &D?DKVMD "CLQDN" R?KRHCBR L 
BC>MTLR )AG[>CD?. 7>CHJ FD BCHFHML ?DPG>BC>MLR 
AGD?MR SAJ> LEHC BC>MTLR ;>I>M[L. +>LODKHH 
"SAJMWJL" R?KRUCBR BC>MTLL .>K@>G L ,ICU-
OLMBI. 

3. (DFDBC>?KHMLH IGL?WQ BFHICG>KVMDN FKDCMDBCL, 
FDBCGDHMMWQ DCEHKVMD EKR EMR L MD[L, R?MD FDI>-
P>KD, [CD BA^HBC?AUC BACD[MWH ?>GL>TLL BHNBJL-
[HBID@D SAJ>, IDCDGWH Q>G>ICHGLPAUCBR BD?HG-
SHMMD [HCIDN [>BCDCMDN FDKDBDN, DELM>ID?DN EKR 
?BHQ BC>MTLN, L G>PKL[MWJL PM>[HMLRJL >JFKL-
CAEW ?>GL>TLN FD G>PMWJ BC>MTLRJ. +>LODKVSLH 
BACD[MWH ?>GL>TLL DCJH[HMW M> BC>MTLRQ @GAFFW 
6DGD?DH. 8BH DML BDBGHEDCD[HMW ? FDKDBH [>BCDC 
?WSH =4T L EDBCL@>UC M> ?HGCLI>KVMDN IDJFD-
MHMCH ? YIBCGHJAJH =0E6 FD BC>MTLL 6DGD?DH. !D 
BC>MTLRJ 7HGHME>, 8DBCD[MDH, 'I>KD?D G>PKL[LH 
MH FGH?WS>HC 5 E6. !D EGA@LJ BC>MTLRJ BACD[MWH 
?>GL>TLL P>JHCMD JHMVSH L FG>ICL[HBIL MH P>-
JHCMW M> BC>MTLRQ .>K@>G L ;>I>M[L (GLB.2). 

4. +> [>BCDC>Q JHMVSH =4T (FHGLDE .,=B) G>PKL[LH ? 
AGD?MH SAJ> MH FGH?WS>HC 2E6, J>IBLJ>KVMWN 
G>POGDB JH]EA B>JWJL «SAJMWJL» L B>JWJL 
«CLQLJL» P>FLBRJL LP ?WOG>MMWQ 6 EMHN BDBC>?-
KRHC KLSV 4-5E6. %O^LJ FG>?LKDJ EKR G>BBJDC-
GHMMD@D [>BCDCMD@D EL>F>PDM> R?KRHCBR CD, [CD 
EMH?MDN AGD?HMV SAJ> FG>ICL[HBIL ?BH@E> ?WSH 
LKL G>?HM MD[MDJA AGD?MU SAJ>. 
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5. !GL BG>?MHMLL FDKA[HMMWQ IGL?WQ BFHICG>KVMDN 
FKDCMDBCL B JLGD?WJL JDEHKRJL BHNBJL[HBID@D 
SAJ> ?LEMD, [CD ? EL>F>PDMH FHGLDED? =B � 20B 
BC>MTLDMMWH IGL?WH BHNBJL[HBID@D SAJ> OKLPIL 
I ML]MHAGD?MH?DN JDEHKL. "BKL FGLMRCV ?D ?ML-
J>MLH H^H L BK>OD ?WG>]HMMAU ?>GL>OHKVMDBCV 
BHNBJL[HBID@D SAJ> ? CH[HMLH BACDI, CD JD]MD 
B[LC>CV, CD FDKA[HMMWH E>MMWH FDEC?HG]E>UC 
?W?DE D MHDOW[>NMD FDEQDER^LQ ABKD?LRQ ?W-
OG>MMWQ JHBC GH@LBCG>TLL BHNBJL[HBILQ FDKHN 
EKR THKHN REHGMD@D JDMLCDGLM@>. 
'HCIDH FGHEBC>?KHMLH D BC>CLBCL[HBILQ Q>-

G>ICHGLBCLI>Q G>BFGHEHKHMLR AGD?MR BFHICG>KVMDN 
FKDCMDBCL BHNBJL[HBID@D SAJ> M> G>PKL[MWQ [>B-
CDC>Q E>UC @LBCD@G>JJW, FDBCGDHMMWH EKR XLIBL-
GD?>MMWQ [>BCDC 0,=; =; 5 4T. +> GLB. 2 FGL?HEHMW 
@LBCD@G>JJW AGD?MR BHNBJL[HBID@D SAJ> EKR ?HG-
CLI>KVMDN IDJFDMHMCW BL@M>KD? M> [>BCDCH 0,= 4T. 
(CGHKI>JL G>PMWQ T?HCD? M> MLQ FDI>P>MD PM>[HMLH 
JHEL>MW BFHICG>KVMDN FKDCMDBCL BHNBJL[HBID@D 
SAJ> FD I>]EDN LP BC>MTLN EKR ?WODGDI LP EMH?-
MWQ L MD[MWQ P>FLBHN. %CJH[HMD, [CD B AJHMVSH-
MLHJ [>BCDCW BHNBJL[HBILN SAJ, BDDC?HCBC?AU-
^LN EMU L MD[L, BOKL]>HCBR FD AGD?MU, [CD B?LEH-

CHKVBC?AHC D FG>ICL[HBIDJ DCBACBC?LL BACD[MWQ 
?>GL>TLN M> J>KWQ [>BCDC>Q. +>LJHMVSLJ R?KRHCBR 
G>POGDB PM>[HMLN AGD?MR BHNBJL[HBID@D SAJ> EKR 
[>BCDCW = 4T, @EH L B>J AGD?HMV BFHICG>KVMDN 
FKDCMDBCL FGDQDELC [HGHP JLMLJAJ. 

+> GLB. 3 FGHEBC>?KHMW ?>GL>TLL ?HGCLI>KV-
MDN IDJFDMHMCW BHNBJL[HBID@D SAJ> M> [>BCDCH 
0,= 4T ? CH[HMLH LBBKHEAHJWQ SHBCL BACDI !DEDO-
MWH E>MMWH FDE@DCD?KHMW L FGD>M>KLPLGD?>MW EKR 
[>BCDC = 4T L 5 4T. #>BB[LC>MW IDYXXLTLHMCW IDG-
GHKRTLL JH]EA F>G>JL ?GHJHMMWQ GRED? LPJHMH-
MLN BFHICG>KVMWQ AGD?MHN SAJ>. !DKA[HMMWH GH-
PAKVC>CW FGL?HEHMW ? C>OK.2. $P MHH BKHEAHC, [CD 
IDYXXLTLHMCW FDF>GMDN IDGGHKRTLL ED?DKVMD 
PM>[LCHKVMW M> [>BCDCH 0,= 4T. .>ILH ?WBDILH ID-
YXXLTLHMCW, FD M>SHJA JMHMLU, DOZRBMRUCBR 
DIH>ML[HBIDN FGLGDEW JLIGDBHNBJ #5$. $BIKU[H-
MLH BDBC>?KRHC BC>MTLR .>K@>G, EKR IDCDGDN ABC>-
MD?KHMW M>LODKHH MLPILH IDYXXLTLHMCW IDGGHKR-
TLL 0.063-0.4=7, [CD DOZRBMRHCBR, FD-?LELJDJA, 
FGH?>KLGAU^LJ ?KLRMLHJ JHBCMWQ BHNBJL[HBILQ 
L EGA@LQ KDI>KVMWQ ABKD?LN.  
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(?DEMWH E>MMWH FD DOBKHED?>MMWJ I>P>QBC>MBILJ BC>MTLRJ - PM>[HMLR BFHICG>KVMDN FKDCMDBCL BHNB-
JL[HBID@D SAJ> M> [HCWGHQ XLIBLGD?>MMWQ FHGLDE>Q EKR ?BHQ IDJFDMHMC LBFDKVPAHJWQ BC>MTLN, - FGL?HEHMW 
? C>OK. 3. 

 
 

.>OKLT> 2. )DYXXLTLHMCW IDGGHKRTLL ?>GL>TLN AGD?MR BHNBJL[HBID@D SAJ> M> [>BCDCH 0,=4T. 
 

%?J=K<< AKT 
 

CHK 
 

KUR 
 

MAKZ 
 

TLG 
 

VOS 
 

ZRN 
 

AKT 
 

- 0,359 0,430 0,468 0,=20 0,697 0,424 

CHK 
 

0,359 - 0,377 0,2=9 0,4=7 0,509 0,309 

KUR 
 

0,430 0,377 - 0,539 0,250 0,65= 0,=40 

MAKZ 
 

0,468 0,2=9 0,539 - 0,063 0,52= 0,437 

TLG 
 

0,=20 0,4=7 0,250 0,063 - 0,329 0,2=4 

VOS 
 

0,697 0,509 0,65= 0,52= 0,329 - 0,335 

ZRN 
 

0,424 0,309 0,=40 0,437 0,2=4 0,335 - 

BRV 0,672 0,543 0,=5= 0,=83 0,445 0,56= 0,6=3 
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PSD, dB 
E H M V

M D [ V

2 0 4 0 6 0 8 0 J 0 0 J 2 0 J 4 0 J 6 0
- J 6 0
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7,+. 3. 1'(,'>,, %()F&* +";+.,C"+=)/) R%.' <) F"(-,='89&); =).<)&"&-" A' R"+-9 $&"; &' C'+-)-" 0.J H>. 

 
.>OKLT> 3. (FHICG>KVM>R FKDCMDBCV BHNBJL[HBID@D SAJ> (? E6, DCMDBR^LQBR I (J/B2)2/4T) FD BC>MTLRJ I>P>Q-

BC>MBIDN BHCL. 
 

8@=L 2CWL %?J=K<< 3, > E-W N-S Z E-W N-S Z 
0,= -=42 -=42 -=42 -=44 -=42 -=42 
= -=56 -=56 -=53 -=56 -=56 -=53 
5 -=30 -=30 -=28 -=29 -=30 -=30 

&HAWJ?CB (KUR) 
 

20 -=46 -=57 -=57 -=50 -=58 -=58 
0,= -=33 -=50 -=30 -=33 -=50 -=30 
= -=48 -=50 -=47 -=50 -=50 -=46 
5 -=30 -=33 -=30 -=32 -=33 -=30 

1JFJ=W< 
(MAKZ) 

20 -=58 -=58 -=55 -=60 -=00 -=57 
0,= -=29 -=29 -=28 -=30 -=29 -=57 
= -=46 -=30 -=48 -=48 -=30 -=28 
5 -=30 -=32 -=28 -=30 -=32 -=48 

3JIEJA 
(TLG) 

20 -=49 -=36 -=56 -=45 -=37 -=28 
0,= -=25 -=26 -=26 -=29 -=28 -=28 
= -=49 -=45 -=46 -=49 -=48 -=48 
5 -=30 -=30 -=30 -=3= -=33 -=30 

-F?_R<=>F 
(AKT) 

20 -=50 -=30 -=59 -=56 -=43 -=58 
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8@=L 2CWL %?J=K<< 3, > E-W N-S Z E-W N-S Z 
0,= -=42 -=42 -=42 -=43 -=42 -=43 
= -=55 -=56 -=53 -=57 -=57 -=53 
5 -=32 -=33 -=29 -=33 -=33 -=29 

,@A@=GJ 
(ZRN) 

20 -=55 -=55 -=57 -=58 -=59 -=57 
0,= -=45 -=46 -=43 -=48 -=48 -=48 
= -=55 -=56 -=55 -=57 -=58 -=55 
5 -=34 -=35 -=30 -=35 -=35 -=30 

!C>?CW=C@ 
(VOS) 

20 -=53 -=56 -=58 -=56 -=58 -=60 
0,= -=42 -=42 -=42 -=45 -=45 -=45 
= -=56 -=56 -=55 -=57 -=56 -=55 
5 -=33 -=35 -=3= -=35 -=34 -=30 

9FJICBC 
(%2&) 

20 -=45 -=54 -=55 -=5= -=53 -=55 
0,=   -=30   -=40 
=   -=52   -=52 
5   -=30   -=30 

/CACBC@ 
(BRV) 

20   -=62   -=62 
 

!MBCGM  
.>ILJ DOG>PDJ, ?FHG?WH FD E>MMWJ ?DBVJL 

SLGDIDFDKDBMWQ TLXGD?WQ BHNBJL[HBILQ BC>MTLN, 
EKR CHGGLCDGLL )>P>QBC>M> G>BB[LC>MW L FGD>M>KL-
PLGD?>MW PM>[HMLR AGD?MHN BHNBJL[HBID@D SAJ>, > 
C>I]H IDKL[HBC?HMMD DTHMHMW LQ ?>GL>TLL ? CH[H-
MLH BACDI. +LPILN AGD?HMV SAJ> L H@D J>KWH ?GH-
JHMMWH ?>GL>TLL EHK>UC I>P>QBC>MBILH BC>MTLL 
AMLI>KVMWJ LMBCGAJHMCDJ BHNBJL[HBID@D JDMLCD-
GLM@>. (HNBJL[HBI>R @GAFF> 6DGD?DH L BC>MTLR 
)AG[>CD? ?WEHKRUCBR M>LKA[SLJL ABKD?LRJL EKR 

GH@LBCG>TLL BHNBJL[HBILQ BL@M>KD? BGHEL ?BHQ 
I>P>QBC>MBILQ BC>MTLN. 

/IJECGJA=C>?L  
,?CDGW ?WG>]>UC @KAODIAU FGLPM>CHKV-

MDBCV EDICDGA 8.`. )LJA (1>JDMC-&DQHGCBI>R 7HJ-
M>R DOBHG?>CDGLR )DKAJOLNBID@D AML?HGBLCHC>, 
(:,) P> KUOHPMD FGHEDBC>?KHMMAU LJ FGD@G>JJA 
POWER, > C>I]H P> FDJD^V L IDMBAKVC>TLL, DI>-
P>MMWH LJ ? QDEH ?WFDKMHMLR E>MMDN G>ODCW. 

 

 
0<?@AJ?HAJ 
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3) 6HKRSD?> +.+., ;>K>QD?> ;.+. . (HNBJDKD@L[HBI>R BHCV +>TLDM>KVMD@D REHGMD@D THMCG> #HBFAOKLIL )>P>QBC>M 

I>I BDBC>?M>R [>BCV JH]EAM>GDEMDN BLBCHJW JDMLCDGLM@> REHGMWQ LBFWC>MLN. 8 YCDJ BODGMLIH, B. 
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²àçàºñòàí ñåéñìîëîãèÿëûº æ¾éå öèôðëûº ñòàíöèÿñûíû» ì¸ëiìåòi  
áîéûíøà äèíàìèêàëûº ñèïàòòàóûí çåðòòåó 

 
%<=@BJ ,.+., 1<QJNICBJ 2.2., &CPJACB +.+. 

 
Ãåîôèçèêàëûº çåðòòåó èíñòèòóòû 

 
Îñû æ½ìûñòà ²àçàºñòàíäà¹û áàðëûº ñåãiç ñåéñìèêàëûº ñòàíöèÿëàðäû» ñåéñìèêàëûº øóäû» 

ìiíåçäåìåëåði çåðòòåëãåí. ¶ø êîìïàíåíòi» ñïåêòðàëüäiê ºèñûºòàðû åñïòåëãåí, áàðëûº çåðòòåëãåí àóºûìäà 
óàºûòøà ¼çãåðìåëi í½ñºàëàðû çåðòòåëãåí. Ñòàíöèÿëàðäû» àðàñûíäà øóäû» äå»ãåi ¸ðò¾ðëi áîëóû æèiëiêêå 
áàéëàíûñòû åêåíi áåëãiëåíãåí. 10 4ö æèiëiêòå áàðûíøà ê¼ï àéûðìàøûëàºòàð áàéºàëàäû, îë 19 äÁ-¹à æåòåäi. 
0,2-0,05 4ö æèiëiêòå ñûíàºòûº ì¸íäiëiãi áàð àéûðìàøûëûºòàð øóäû» äå»ãåéiíäå áàéºàëàíáàéäû. Å» 
òûíûøûíàí áàñòàï å» ãóiëäåãiø ñòàíöèÿëàðäû» òiçiìi: Âîñòî÷íîå, ×êàëîâ, Çåðåíäà, Áîðîâîé, Êóð÷àòîâ, 
Ìàºàíøû, Òàë¹àð, Àºò¼áå.  
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Study of Dynamic Characteristics of Seismic Noise Basing on Data from  
Kazakhstan Network Digital Seismic Stations 

 
Z.I. Sinyova, N.N. Mikhailova, I.I. Komarov  

 
Institute of Geophysical Research 

 
This paper shows the results of  research on seismic noise characteristics for 8 Kazakhstan seismic stations. 

Spectral three component density curves were calculated, and the temporal variations of noise were studied for the 
whole range under investigation. It was found that the difference in the noise level from station to station depends on 
frequency. Maximum difference can be observed at the frequency of =0Hz, when it reaches =9db. At the frequencies of 
0.2-0.05Hz statistically significant differences in the noise level were not observed. The following list of stations starts 
with the quietest station and ends with the noisiest one: Vostochnoe, Chkalovo, Zerenda, Borovoe, Kurchatov, Makan-
chi, Talgar, Aktubinsk. 


