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!D TLXGD?WJ E>MMWJ @HDXLPL[HBIDN DOBHG?>CDGLL «;>I>M[L» LPA[HM BHNBJL[HBILN SAJ ? SLGDIDJ, 
ODKHH SHBCL FDGREID? PM>[HMLN, [>BCDCMDJ EL>F>PDMH. (FHICG FKDCMDBCL BHNBJL[HBID@D SAJ> BDFDBC>?KHM B 
JDEHKRJL BHNBJL[HBID@D SAJ>, FDKA[HMMWJL EKR 4KDO>KVMDN BHCL BHNBJL[HBILQ M>OKUEHMLN (GSN IRIS).. 
%THMHMW F>G>JHCGW, Q>G>ICHGLPAU^LH ?>GL>TLL BHNBJL[HBID@D SAJ> FDE ?DPEHNBC?LHJ CHQMD@HMMWQ L FGL-
GDEMWQ X>ICDGD?. 

 
(C>MTLR ;>I>M[L (MAKZ) G>BFDKD]HM> ? 

8DBCD[MDJ )>P>QBC>MH (GLB. =), FGLJHGMD ? 2.5 IJ 
DC FDBHKI> ;>I>M[L. "H IDDGELM>CW: SLGDC> � 
46'48 (29 )N, EDK@DC> � 8='58 (37)", ?WBDC> M>E 
AGD?MHJ JDGR � 600 J. (C>MTLR ?QDELC ? 4KDO>KV-
MAU BHCV BHNBJL[HBILQ M>OKUEHMLN (GSN IRIS), > 
C>I]H ? BDBC>? FHG?L[MDN BHCL (PN) ;H]EAM>GDE-
MDN BLBCHJW JDMLCDGLM@> (IMS), A[GH]EHMMDN EKR 
IDMCGDKR P> BDOKUEHMLHJ &D@D?DG> D 8BHDOZHJ-
KU^HJ 7>FGH^HMLL 5EHGMWQ $BFWC>MLN (CTBT). 
4HD@G>XL[HBIDH FDKD]HMLH BC>MTLL AEDOMD, B DE-
MDN BCDGDMW, EKR IDMCGDKR P> BHNBJL[HBILJL BDOW-
CLRJL, FGDLBQD-ER^LJL M> GH@LDM>KVMWQ G>BBCDR-
MLRQ, M>FGLJHG, M> FDKL@DMH )LC>R 1DOMDG, M>QD-
ER^HJBR FGLJHGMD ? 700 IJ DC BC>MTLL. ( EGA@DN 
BCDGDMW, DMD AEDOMD EKR LPA[HMLR BHNBJL[MDBCL 
OKLPKH]>^LQ G>NDMD? &]AM@>GBID@D ,K>C>A L ,K-
C>R. 8 FDBKHEMHH EHBR-CLKHCLH PEHBV DCJH[HMD ABL-
KHMLH BHNBJL[HBIDN >ICL?MDBCL, [CD FGDR?LKDBV, 
M>FGLJHG, ? BLKVMWQ 7>NB>MBILQ PHJKHCGRBHMLRQ 
=990 @. ( ;=6,9 L ;=6,3). %EM>ID BLBCHJ>CL[HBILQ 
LMBCGAJHMC>KV-MWQ M>OKUEHMLN ? YCDN [>BCL )>-
P>QBC>M> ED BLQ FDG FG>ICL[HBIL MH FGD?DELKDBV. 
!AOKLIAHJWH I>C>KD@L PHJKHCGRBHMLN MH BDEHG]>C 
LMXDGJ>TLL D BHNBJL[MDBCL YCDN CHGGLCDGLL. !D-
YCDJA G>ODC> BC>MTLL ;>I>M[L LJHHC ?>]MDH PM>-
[HMLH I>I EKR JDMLCDGLM@> FDEPHJMWQ REHGMWQ 
?PGW?D?, C>I L EKR JDMLCDGLM@> BHNBJL[HBIDN BL-
CA>TLL ? OKLPKH]>^LQ G>NDM>Q. 

%BMD?MDN THKVU M>BCDR^HN G>ODCW R?KRKDBV 
LPA[HMLH ELM>JL[HBILQ, FGH]EH ?BH@D BFHICG>KV-
MWQ, Q>G>ICHGLBCLI JLIGDBHNBJL-[HBID@D SAJ> ? 
G>NDMH DOBHG?>CDGLL ;>I>M[L. (CGAICAG> BHNBJL-
[HBILQ FDJHQ, H@D ?GHJHMMWH ?>GL>TLL FDP?DKRC B 
ODKVSHN EDBCD?HGMDBCVU BAELCV D [A?BC?LCHKVMD-
BCL ?WFDKMRHJWQ M>OKUEHMLN ? G>PMWQ [>BCDCMWQ 
EL>F>PDM>Q. -[HC ?WR?KHMMWQ P>IDMDJHGMDBCHN 
FGL >M>KLPH P>FLBHN BHNBJL[HBID@D BL@M>K> FDP?D-
KLC FD?WBLCV YXXHICL?MDBCV LBFDKVPD?>MLR BC>M-
TLL FGL GHSHMLL P>E>[ JDMLCDGLM@>.  
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(HNBJL[HBI>R LMXDGJ>TLR, GH@LBCGLGAHJ>R 
DOBHG?>CDGLHN ;>I>M[L, G>PMDDOG>PM> I>I FD EL>-
F>PDMA YFLTHMCG>KVMWQ G>BBCDRMLN BDOWCLN, C>I L 
FD EL>F>PDMA LQ LMCHMBL?MDBCL. _CD DOHB-
FH[L?>HCBR LBFDKVPD?>MLHJ BD?GHJHMMDN GH@LBCGL-
GAU^HN L DOG>O>CW?>U^HN >FF>G>CAGW. ( =994 @. 
FD =996 @. PEHBV OWK> ABC>MD?KHM> BHNBJL[HBI>R 
BC>MTLR Passcal B BHNBJDFGLHJMLI>JL STS-2. 8 
DICROGH =996 @. DM> P>JHMHM> BC>MTLHN IRIS-2 GSN 
B BHNBJDFGLHJMLI>JL STS-= L STS-2, IDCDG>R 
XAMITLDMLGAHC L ? M>BCDR^HH ?GHJR. &KR P>FLBL 
BLKVMWQ E?L]HMLN LBFDKVPA- HCBR >IBHKHGDJHCG 
FBA-23. (HNBJDFGLHJMLIL G>BFDK>@>UCBR M> @KA-
OLMH FDGREI> =5J ? SCDKVMH, FGDNEHMMDN ? >MEHPL-
CD?WQ K>?>Q. ,FF>G>CAG> DOHBFH[L?>HC GH@LBCG>-
TLU ? DEMDJ MHFGHGW?MDJ SLGDIDFDKDBMDJ I>M>KH 
?BH@D BFHICG> BHNBJL[HBILQ BL@M>KD?, FDGD]E>H-
JWQ BDOWCLRJL G>PKL[MDN J>@MLCAEW. .>I, DBMD?-
MDN I>M>K VBB BHNBJDJHCG> STS-= GH@LBCGLGAHC 
BD-OWCLR ? EL>F>PDMH ?GHJHMMWQ FHGLDED? DC 0,= 
ED =00 000 B L LJHHC ELM>JL[HBILN EL>F>PDM =38 
E6. %EM>ID, MHBJDCGR M> OHBFGHTHEHMCMWH FDKDBA 
FGDFABI>MLR L ELM>JL[HBILN EL>F>PDM, I>M>K MH 
DQ?>CW?>HC ?WBDID[>BCDCMAU [>BCV BFHICG>, ?WSH 
7 4T, > C>I]H MH GH@LBCGLGAHC BLKVMWH E?L-]HMLR 
@GAMC>. !DYCDJA M> BC>MTLL EDFDKMLCHKV-MD G>OD-
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C>UC IDGDCIDFHGLDEMWN I>M>K VSP BHNBJDJHCG> 
STS-2 L I>M>K >IBHKHGDJHCG> FBA-23 MLPIDN [A?BC-
?LCHKVMDBCL LG. 

,JFKLCAEMD-[>BCDCMWH Q>G>ICHGLBCLIL ?BHQ 
CGHQ CLFD? BHNBJDJHCGD? STS-=, STS-2, FBA-23, 
FGL?HEHMW M> GLB. 2. 
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(?HEHMLR D BHNBJL[HBILQ I>M>K>Q, G>ODC>-

U^LQ M> BC>MTLL ;>I>M[L, FGL?HEHMW ? C>OK. =. 

)>I ?LEMD LP C>OKLTW, FDJLJD DBMD?MD@D 
I>M>K> VBB, M> BC>MTLL XAMITLDMLGAUC EKLMMD-
FHGLDEMWN (LP), B?HGQEKLMMDFHGLDEMWN (VLP) L 
AKVCG>EKLMMDFHGLDEMWN (ULP) I>M>KW. _CL I>M>KW 
MH R?KRUCBR B>JDBCDRCHKVMWJL, DML DOHBFH[L?>UC 
LMXDGJ>TLU FACHJ FGHDOG>PD?>MLR E>MMWQ I>M>K> 
VBB FDBKHED?>CHKVMDN XLKVCG>TLHN ?WBDILQ [>B-
CDC L AJHMVSHMLHJ [LBK> DCB[HCD? ? BHIAMEA.  

)>]EWN I>M>K GH@LBCGLGAHC BHNBJL[HBILH 
BL@M>KW FD CGHJ IDJFDMHMC>J: ?HGCLI>KVMDN (Z) L 
E?AJ @DGLPDMC>KVMWJ, DGLHMCLGD?>MMWJ ? M>FG>?-
KHMLRQ BH?HG-U@ (N) L ?DBCDI-P>F>E (E).  

&KR LPA[HMLR BHNBJL[HBID@D SAJ> OWKL LB-
FDKVPD?>MW P>FLBL BC>MTLL P> FHGLDE B DICROGR 
=996 @. FD EHI>OGV =997 @. (CGAICAG> JLIGDBHNBJL-
[HBILQ FDJHQ LPA[>K>BV FACHJ FDBCGDHMLR BFHICGD? 
FKDCMDBCL BHNBJL[HBID@D SAJ> FD I>M>K>J P>FLBL 
VSP, VBB L LP EKR ?BHQ CGHQ IDJFDMHMC. !GLJHG 
LBQDEMDN CGHQIDJFDMHMCMDN BHNBJL[HBIDN P>FLBL 
FD I>M>KA VBB FGL?HEHM M> GLB.3.  

-]H FGHE?>GLCHKVMWN ?LPA>KVMWN >M>KLP 
BHNBJD@G>JJ FDI>P>K M>KL[LH M> @DGLPDMC>KVMWQ 
IDJFDMHMC>Q LMCHMBL?MWQ EKLMMDFHGLDEMWQ IDKH-
O>MLN ? EMH?MDH ?GHJR, LJHU^LQ, I>I YCD ?LEMD M> 
GLB.3, XDGJA «O>OD[IL». 8 B?RPL B YCLJ, BFHICG>KV-
M>R FKDCMDBCV BHNBJL[HBID@D SAJ> ? E>KVMHNSLQ 
LBBKHED?>MLRQ G>BB[LCW?>K>BV DCEHKVMD EKR EMH?-
MWQ L MD[MWQ ?GHJHMMWQ DCGHPID? P>FLBHN. 

 
 
.>OKLT> =. !>G>JHCGW BHNBJL[HBILQ I>M>KD? BC>MTLL ;>I>M[L 
 

)>M>K 'LBKD DCB[HCD? ? 
BHIAMEA 

(HNBJDJHCG #GH]LJ P>FLBL !GLJH[>MLH 

VSP 80 STS-2 CGL@@HGMWN VSP 
SSP 40 STS-2 MHFGHGW?MWN VSP 
VBB 20 STS-= MHFGHGW?MWN VBB 
LP = STS-= MHFGHGW?MWN FGDLP?DEMWN I>M>K DC VBB 
VLP 0.= STS-= MHFGHGW?MWN FGDLP?DEMWN I>M>K DC VBB 
VLP 0.0= STS-= MHFGHGW?MWN FGDLP?DEMWN I>M>K DC VBB 
LLG 80 FBA-23 CGL@@HGMWN MLPID[A?BC?LCHKVMWN (LG) 
LLP = FBA-23 MHFGHGW?MWN MLPID[A?BC?LCHKVMWN (LG) 

 
%BMD?MWJ CGHOD?>MLHJ FGL DCODGH A[>BCID? 

P>FLBL EKR >M>KLP> R?KRKDBV DCBACBC?LH ? E>MMDJ 
?GHJHMMDJ DCGHPIH BHNBJL[HBILQ BDOWCLN LKL 
«Q?DBCD?» FGHESHBC?AU^LQ BLKVMWQ BDOWCLN. &KR 
YCD@D LBFDKVPD?>KLBV I>C>KD@L PHJKHCGRBHMLN JL-
G>, > C>I]H OUKKHCHML PHJKHCGRBHMLN BHNBJL[HBIDN 
BC>MTLL (H?HGMD@D .RMV-:>MR «.>K@>G». !D ?W-
OG>MMWJ C>ILJ DOG>PDJ DCGHPI>J P>FLBHN EKLMDN 
8-=2 [>BD? BI>MLGD?>KLBV E>MMWH I>M>K> LP. &>KHH 
FGDBJ>CGL?>KLBV P>FLBL I>M>KD? VBB L VSP, LP 
IDCDGWQ DCOLG>KLBV A[>BCIL EKLMDN ? DELM [>B 
(I>M>K VBB) L 0,5 [>B> ( I>M>K VSP) - B>JWH ?WBD-
ID[>BCDCMWH ?D ?BHJ EL>F>PDMH, B?DODEMWH DC >F-
F>G>CAGMWQ «?WBIDID?» L ?KLRMLR E>]H BK>OWQ 
BHNBJL[HBILQ BDOWCLN. 

.>ILJ DOG>PDJ OWKD DCDOG>MD ?BH@D DIDKD 
40 EMH?MWQ P>FLBHN EKR I>M>KD? VBB L LP L FGL-

JHGMD BCDKVID ]H MD[MWQ P>FLBHN. &KR I>M>K> SP 
DCDOG>MD 20 MD[MWQ L =4 EMH?MWQ P>FLBHN. 

(FHICG>KVM>R FKDCMDBCV BHNBJL[HBID@D SA-
J> ?W[LBKRK>BV FD JHCDELIH, FGL?HEHMMDN ? [=,B. 
425-430]. %BMD?MWH HH FDKD]HMLR B?DERCBR I BKH-
EAU^HJA: 
=. !DKA[>HJWH BFHICGW IDGGHICLGAUCBR B A[HCDJ 

>JFKLCAEMD-[>BCDCMWQ Q>G>ICHGLBCLI GH@LBCGL-
GAU^LQ FGLODGD?.  

2. #>B[HCW FGDLP?DERCBR FD BHNBJD@G>JJ>J B FDBKH-
EAU^LJ LQ FRCLEHBRCLFGDTHMCMWJ FHGHIGWCLHJ. 
(FHICG>KVMWH DTHMIL FD A[>BCI>J FHGHIGWCLR 
DBGHEMRUCBR (EKR BC>MTLL ;>I>M[L ? G>B[HC>Q 
LBFDKVPD?>KLBV BHNBJD@G>JJW EKLMDN 8=92 DC-
B[HC>, [CD BDDC?HCBC?D?>KD 7 JLMAC>J P>FLBL 
VBB-I>M>K> L 2,5 [>B>J LP-I>M>K>).  
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3. (FHICG ?W[LBKRHCBR B FGLJHMHMLHJ OWBCGD@D 
FGHDOG>PD?>MLR \AGVH. 
#>B[HCW FD YCDN JHCDELIH FDP?DKLKL DTH-

MLCV BFHICG>KVMAU FKDCMDBCV BHNBJL[HBID@D SAJ> 
? BKHEAU^LQ [>BCDCMWQ EL>F>PDM>Q: 

-  I>M>K VSP � 0.05 * 200 BHI; 
-  I>M>K VBB � 0.= * 400 BHI; 
-  I>M>K LP � 2 * 8000 BHI; 
-  I>M>K VLP � 20 * 80 000 BHI. 
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.@UHIL?J?M <>>I@GCBJ=<N 
+> GLB.4 FGL?HEHM> JDEHKV BHNBJL[HBID@D 

SAJ> BC>MTLL ;>I>M[L - B?DEMWH IGL?WH BFHI-
CG>KVMDN FKDCMDBCL BHNBJL[HBID@D SAJ> EKR CGHQ 
H@D IDJFDMHMC ? EL>F>PDMH ?GHJHMMWQ FHGLDED? DC 
6+=0-2 B ED =05 B, DQ?>CW?>U^HJ ODKHH SHBCL FD-
GREID? PM>[HMLN. )>I ?LEMD LP GLBAMI>, ? EL>F>PD-
MH ?GHJHMMWQ FHGLDED? ED =5B. PM>[HMLR BFHI-
CG>KVMDN FKDCMDBCL ?HGCLI>KVMDN L @DGLPDMC>KV-
MWQ IDJFDMHMCD? SAJ> DCMDBLCHKVMD OKLPIL EGA@ 
EGA@A � G>BQD]EHMLH JH]EA MLJL MH FGH?WS>HC 5-7 
E6. ( A?HKL[HMLHJ PM>[HMLN ?GHJHMMD@D FHGLDE>, ? 
DOK>BCL PM>[HMLN ,=5B, DCJH[>HCBR BA^HBC?HMMDH 
G>PKL[LH ? AGD?MH BFHICG>KVMDN FKDCMDBCL BHNBJL-
[HBID@D SAJ> EKR G>PKL[MWQ IDJFDMHMC. +>LODKHH 
BFDIDNM> Z-BDBC>?KRU^>R, [CD BD@K>BAHCBR B E>M-
MWJL FD EGA@LJ BHNBJL[HBILJ BC>MTLRJ GSN [2]. 

+>GREA B JDEHKVU BHNBJL[HBID@D SAJ> 
BC>MTLL ;>I>M[L, M> GLB.4 FGL?HEHMW >M>KD@L[MWH 
E>MMWH, FDKA[HMMWH EKR FGHEBC>?LCHKVMWQ YIBFH-
GLJHMC>KVMWQ TLXGD?WQ P>FLBHN 4KDO>KVMDN 
BHNBJL[HBIDN BHCL, P>LJBC?D?>MMWH LP [2]. 8HGQMRR 
L ML]MRR @G>MLTW JDEHKL BHNBJL[HBID@D SAJ> FD 
JLGD?WJ E>MMWJ FDI>P>MW BFKDSMWJL [HGMWJL 
KLMLRJL. !D JDEHKL BHNBJL[HBID@D SAJ> EKR 
BC>MTLL ;>I>M[L [HCID ?WEHKRUCBR @K>?MWH YIB-
CGHJAJW BFHICG>KVMDN FKDCMDBCL SAJD?, DCJH[>H-
JWH L FD JLGD?WJ JDEHKRJ: FGL .-5 B, FGL .==8 B. 
%ML DOZRBMRUCBR HBCHBC?HMMWJL JLIGDBHNBJ>JL 

7HJKL, GH@LBCGLGAHJWJL FG>ICL[HBIL ? KUODN 
CD[IH 7HJMD@D S>G> #2$. 8WR?KHM KDI>KVMWN J>I-
BLJAJ BHNBJL[HBILQ SAJD? EKR ?GHJHMMD@D FHGLD-
E> 0,35 B, IDCDGWN BFHTLXL[HM EKR ABKD?LN YCDN 
BC>MTLL L, FD-?LELJDJA, B?RP>M B CHQMD@HMMWJL 
FDJHQ>JL. "@D FGDR?KHMLH P>JHCMHH ? EMH?MDH ?GH-
JR L DBK>OH?>HC ? MD[MDH. 8 DOK>BCL FHGLDED? DC 
0.5 B ED 20 B PM>[HMLR BFHICG>KVMDN FKDCMDBCL SA-
JD? M> BC>MTLL ;>I>M[L OKLPIL I ML]MHAGD?MH?DN 
JDEHKL, [CD D[HMV ?>]MD, FDBIDKVIA [A?BC?LCHKV-
MDBCV BC>MTLL ? YCDN [>BCDCMDN DOK>BCL ? PM>[L-
CHKVMDN BCHFHML DFGHEHKRHC HH YXXHICL?MDBCV FGL 
GHSHMLL P>E>[ JDMLCDGLM@> BHNBJL[HBILQ BDOWCLN 
M> GH@LDM>KVMWQ G>BBCDRMLRQ. 

#HPAKVC>CW DTHMIL BHNBJL[HBID@D SAJ> M> 
BC>MTLL ;>I>M[L BG>?ML?>KLBV B >M>KD@L[MWJL 
E>MMWJL EKR E?AQ OKL]>NSLQ I MHN BC>MTLN, ?QD-
ER^LQ ? BLBCHJA GSN IRIS L G>BFDKD]HMMWQ ? 
PDMH .RMV-:>MV - ,K>-,G[>, )WG@WPBC>M, L -GAJ-
[L, )LC>N. ,FF>G>CAG>, LBFDKVPAHJ>R M> YCLQ BC>M-
TLRQ, >M>KD@L[M> ABC>MD?KHMMDN M> BC>MTLL ;>-
I>M[L, JHBCDG>BFDKD]HMLH BC>MTLN - IDGHMMWH FD-
GDEW. 8 THKDJ, BC>MTLL OKLPIL EGA@ EGA@A FD AGD?-
MU SAJD? FGL GH@LBCG>TLL BL@M>KD? M> FHGLDE>Q 
JHMHH 20 B. !GL GH@LBCG>TLL BHNBJL[HBILQ BL@M>-
KD? ? DOK>BCL M>LODKHH ?WBDILQ [>BCDC (~=0 4T) 
BC>MTLR ;>I>M[L ABCAF>HC BC>MTLL ,K>-,G[>, MD 
PM>[LCHKVMD ?WL@GW?>HC DCMDBLCHKVMD BC>MTLL 
-GAJ[L. +> BC>MTLL ;>I>M[L DCBACBC?AHC FD?W-
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SHMMWN AGD?HMV BHNBJL[HBID@D SAJ> M> FHGLDE>Q 
? G>NDMH PM>[HMLR =.6 B, [HCID FGDR?KRU^LNBR M> 
?BHQ IDJFDMHMC>Q BC>MTLL ,K>-,G[>, DOZRBMRHJWN 
SCDGJD?WJL R?KHMLRJL DPHG> $BBWI-)AKV. 8 DO-
K>BCL YCLQ PM>[HMLN FHGLDED? AGD?HMV BHNBJL[H-
BID@D SAJ> M> BC>MTLL ;>I>M[L ML]H M> =0 E6, [HJ 
M> BC>MTLL ,K>-,G[>. 
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%EM>ID FGL GH@LBCG>TLL M>LODKHH EKLMMD-

FHGLDEMWQ BL@M>KD? BC>MTLR ;>I>M[L FGDL@GW?>HC 
YCLJ BC>MTLRJ LP-P> LJHU^LQ JHBCD ? EMH?MDH ?GH-
JR IDKHO>MLN M> @DGLPDMC>KVMWQ IDJFDMHMC>Q.  

&KR ODKHH EHC>KVMD@D LPA[HMLR ?>GL>TLN 
BHNBJL[HBID@D SAJ>, ?WP?>MMWQ I>I CHQMD@HMMW-
JL, C>I L FGLGDEMWJL X>ICDG>JL, OWKL FDBCGDHMW 
IGL?WH BFHICG>KVMDN FKDCMDBCL DCEHKVMD FD EMH?-
MWJ L MD[MWJ FHGLDE>J M>OKUEHMLN. 8 EMH?MDN 
FHGLDE ?IKU[HMW M>OKUEHMLR FD JHBCMDJA ?GHJH-
ML DC 7 ED =9 [>BD?, ? MD[MDN � DC =9 [>BD? ?H[HG> 
ED 7 [>BD? ACG>. +> GLB.5 EKR BG>?MHMLR E>MW GH-
PAKVC>CW DFGHEHKHMLR BFHICG>KVMDN FKDCMDBCL ? 
EMH?MDH L MD[MDH ?GHJR EKR ?HGCLI>KVMDN L DEMDN 
LP @DGLPDMC>KVMWQ IDJFDMHMC (BH?HG-U@).  

-BC>M>?KL?>UCBR BKHEAU^LH P>IDMDJHGMD-
BCL. &KR ?HGCLI>KVMDN IDJFDMHMCW AGD?HMV BHNB-
JL[HBILQ SAJD? BC>MTLL ? EMH?MDH ?GHJR A?HKL[L-
?>HCBR CDKVID ? DOK>BCL M>LODKHH ?WBDILQ [>BCDC, 
FGL PM>[HMLRQ FHGLDED? 0,06 - 0,8 B. 8 DBC>KVMWQ 
BKA[>RQ PM>[LJD@D G>PKL[LR LMCHMBL?MDBCL SAJ> ? 
EMH?MDH L MD[MDH ?GHJR MH DCJH[>HCBR. &KR @DGL-
PDMC>KVMWQ IDJFDMHMC ? EMH?MDH ?GHJR, C>I]H I>I 
EKR ?HGCLI>KVMDN IDJFDMHMCW, DCJH[>HCBR [HCIDH 
ABLKHMLH ?WBDID[>BCDCMWQ IDKHO>MLN ? CDJ ]H 
EL>F>PDMH (0,06 - 0,8 B). )GDJH CD@D, FD DOHLJ @DGL-
PDMC>KVMWJ BDBC>?KRU^LJ EMH?MDN BHNBJL[HBILN 
SAJ M> 5-=0 E6 FGH?WS>HC MD[MDN M> FHGLDE>Q, 
FGH?WS>U^LQ 20 B - ABLKHMLH EKLMMDFHGLDEMWQ 
FDJHQ FGLAGD[HMD I G>OD[HJA ?GHJHML EMR. !DJL-
JD DCJH[HMMD@D, FD ?BHJ CGHJ IDJFDMHMC>J M>OKU-
E>HCBR [HCIDH A?HKL[HMLH BHNBJL[HBILQ SAJD? FGL 

?GHJHMMWQ FHGLDE>Q 0,3-0,35 B, [CD M>JL DOZRBMR-
HCBR I>I ?WP?>MMDH JHBCMWJL CHQMD@HMMWJL X>I-
CDG>JL. ,M>KLP ?GHJHMMWQ BACD[MWQ ?>GL>TLN ?W-
BDID[>BCDCMDN BDBC>?KRU^HN BHNBJL[HBID@D SAJ> 
FDI>P>K, [CD >OBDKUCMWN J>IBLJAJ LMCHMBL?MDBCL 
FGLQDELCBR M> E?HM>ET>CV [>BD? JHBCMD@D ?GHJHML. 
- YXXHIC CHQMD@HMMD@D ?KLRMLR M> BHNBJL[HBILN 
XDM. 8 EL>F>PDMH ?GHJHMMWQ FHGLDED? 0.8- 20 B MHC 
P>?LBLJDBCL LMCHMBL?MDBCL BHNBJL[HBID@D SAJ> 
DC ?GHJHML BACDI ML FD DEMDN LP IDJFDMHMC. 
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$MCHGHB FGHEBC>?KRHC LPA[HMLH Q>G>ICHG> 

?>GL>TLN AGD?MR BFHICG> SAJ> ?D ?BHJ [>BCDCMDJ 
EL>F>PDMH ? G>PMWH BACIL @DE>, > C>I]H G>B[HC M>L-
ODKHH ?HGDRCMDN BFHICG>KVMDN IGL?DN SAJ>. 

,M>KLP FGD?DELKBR DCEHKVMD FD EMH?MWJ L 
MD[MWJ DCGHPI>J BHNBJD@G>JJ. &KR I>]ED@D [>B-
CDCMD@D EL>F>PDM> FDBCGDHMW G>BFGHEHKHMLR PM>-
[HMLN AGD?MR BFHICG> FKDCMDBCL BHNBJL[HBID@D 
SAJ>. 

_JFLGL[HBILH G>BFGHEHKHMLR DFLBW?>KLBV 
E?AJR F>G>JHCG>JL, MH P>?LBR^LJL DC ?LE> XAMI-
TLL G>BFGHEHKHMLR: JHEL>MDN MeS(T), @EH S(T) � 
BFHICG SAJ>, L DCIKDMHMLRJL DC MHH ?FG>?D L ?KH?D 
? FGHEHK>Q 90% LMCHG?>K>: . - (T) L .+ (T). !DBCGD-
HMMWH JHEL>MMWH BFHICGW MeS(T), > C>I]H IGL?WH 
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[MeS(T)+ .+(T)] L [MeS(T)- .-(T)] FGHEBC>?KHMW M> 
GLB. 6 L 7. 

;D]MD DCJHCLCV, [CD PM>[HMLR DCIKDMHMLN 
.+ L .- BA^HBC?HMMD P>?LBRC DC LPA[>HJD@D [>BCDC-
MD@D EL>F>PDM>. %ML JLMLJ>KVMW EKR CDN DOK>BCL 
?GHJHMMWQ FHGLDED?, @EH XDM M>LODKHH OKLPDI I 
ML]MHN @G>MLTH JLGD?DN JDEHKL SAJ> � DC 2,5 ED 
=0 B. )GL?>R [MeS(T) - .-(T)] EKR ;>I>M[L ? YCDJ 
EL>F>PDMH FD[CL BD?F>E>HC B JLGD?DN JDEHKVMDN 
IGL?DN. 7> FGHEHK>JL YCD@D EL>F>PDM> ?GHJHMMWQ 
FHGLDED? ?>GL>TLL . @DG>PED ODKHH PM>[LCHKVMW, 
HH ?HKL[LM> ?>GVLGAHC DC .+,.-=2,5 E6 ED .+max==2 
E6, .-max=7 E6. .D HBCV, HBCHBC?HMMWH ?>GL>TLL 
SAJ> ?D ?BHQ BKA[>RQ (M> ?BHQ IDJFDMHMC>Q, M> 
?BHQ LPA[HMMWQ [>BCDC>Q) BDBC>?KRUC FDGREI> 8% 
DC ?HKL[LMW MeS(T). 
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!MBCGM 

=. 8FHG?WH FD TLXGD?WJ P>FLBRJ BC>MTLL ;>I>M[L 
FDBCGDHM> JDEHKV BHNBJL[HBID@D SAJ> ? SLGD-
IDJ [>BCDCMDJ EL>F>PDMH. 8 DOK>BCL ?GHJHMMWQ 
FHGLDED? 0,5 � 20B BFHICG>KVM>R FKDCMDBCV SAJ> 
OKLPI> I ML]MHN @G>MLTH JLGD?DN JDEHKL BHNB-
JL[HBID@D SAJ>, [CD FDP?DKRHC DCMHBCL BC>MTLU 
;>I>M[L I I>CH@DGLL M>LODKHH [A?BC?LCHKVMWQ 
BC>MTLN 4KDO>KVMDN BHNBJDKD@L[HBIDN BHCL. 
$JHMMD YCDJA EL>F>PDMA [>BCDC BDDC?HCBC?AUC FD 
B?DHJA BFHICG>KVMDJA BDBC>?A BHNBJL[HBILH ID-
KHO>MLR PHJKHCGRBHMLN L FDEPHJMWQ REHGMWQ 
?PGW?D?, GH@LBCGLGAHJWH M> GH@LDM>KVMWQ G>B-
BCDRMLRQ. &KR LKKUBCG>TLL M> GLB. 8 L 9 FGL?HEH-
MW P>FLBL FDEPHJMD@D REHGMD@D ?PGW?>, FGDLP?H-
EHMMD@D M> FDKL@DMH 1DOMDG M> G>BBCDRMLL 754 
IJ, L ODKHH OKLPID@D PHJKHCGRBHMLR, FGDLPDSHE-
SH@D M> G>BBCDRMLL - 200 IJ DC BC>MTLL. 7>FLBL, 
P>GH@LBCGLGD?>MMWH BC>MTLHN ;>I>M[L,, D[HMV 
[HCILH, L YCD FDP?DKRHC FGD?DELCV ?GHJHMMDN L 
BFHICG>KVMWN >M>KLP BHNBJL[HBILQ BL@M>KD?. 

2. -BC>MD?KHMD, [CD ? DOK>BCL EKLMMDFHGLDEMWQ 
BHNBJL[HBILQ IDKHO>MLN, BC>MTLR ;>I>M[L R?KR-
HCBR ED?DKVMD SAJMDN. (A^HBC?AHC MHLP?HBCMWN 
LBCD[MLI, @HMHGLGAU^LN ? EMH?MDH ?GHJR EKLM-
MDFHGLDEMWH FDJHQL, FDKRGLPD?>MMWH ? @DGLPDM-
C>KVMDN FKDBIDBCL. 
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3. &HC>KVMD LBBKHED?>M> BCGAICAG> ?>GL>TLN AGD?MR 
XDM> M> G>PMWQ [>BCDC>Q. (?DN ?IK>E ? MLQ ?MDBRC 
CHQMD@HMMWH LBCD[MLIL ?OKLPL BC>MTLL L HBCHBC-
?HMMWH LBCD[MLIL JLIGDBHNBJ. )DKL[HBC?HMMD 
?>GL>TLL P> B[HC HBCHBC?HMMWQ L CHQMD@HMMWQ LB-
CD[MLID? DTHML?>UCBR FGLJHGMD DELM>ID?WJL 
?HKL[LM>JL, MH FGH?WS>U^LJL =0% DC AGD?MR 
SAJ>. %EM>ID, CHQMD@HMMWH FDJHQL Q>G>ICHGLPA-
UCBR [HCID ABC>MD?KHMMWJ [>BCDCMWJ EL>F>PD-
MDJ, > HBCHBC?HMMWH ?>GL>TLL M>OKUE>UCBR ?D 
?BHN LPA[HMMDN [>BCDCMDN DOK>BCL. 

4. !DBCGDHMW M>LODKHH ?HGDRCMWH BFHICGW SAJD? 
EKR FAMIC> M>OKUEHMLR ;>I>M[L FD CGHJ GH@LBC-
GLGAHJWJ BDBC>?KRU^LJ BHNBJL[HBID@D FDKR. 

/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. 

#>ODC> ?WFDKMHM> FGL XLM>MBD?DN FDEEHG]-
IH USAFE.  

 

 
 
7,+. 8. V(,."( A'<,+, *$"(&)/) FA(:F', <(),AF"$"&&)/) &' <)8,/)&" W)6&)( 29 ,I&* J996 /)$' F J C'+ 48 .,& 

57 +"=, mb=4.9, ('++-)*&," $) +-'&>,, !'='&C, =754 =.. 
 

 
 
7,+ 9. V(,."( A'<,+, +";+.,C"+=)/) +)6:-,*, <(),A)R"$R"/) F 200 =. = +"F"()-F)+-)=% )- +-'&>,, !'='&C, 

29 $"='6(* J997 /)$' F J2 C'+)F 29 .,&%-, !s=2,7. 
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Seismic noise has been studied in a wide range of frequencies (more than 6 orders). The seismic noise density 
spectrum was compared with seismic noise models, obtained for observations of the Global Seismic Network (GSN 
IRIS). The parameters, characterizing variations of seismic noise from technological and natural sources were esti-
mated.  
 


