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CEMCMOMETPUYECKUE HABJTIOOEHVA HA TOKTOT'Y/IbCKOVI I'9C

B.U. Jloszanv

SEISMOMETRIC SUPERVISIONS
ON TOKTOGUL HYDROELECTRIC POWER STATION

V.I. Dovgan

3a nepuop ¢ sHBaps mo uioHb 2016 . cuctema
Habmronennit Ha Tokrtorymeckoit I'DC 3ammcanma 30
3emieTpsiceHuid. [lepBblii KBapTall OTJIMYAJICA OTHOCH-
TENIBHBIM CEHCMHUYECKNM 3aTHIIbEeM: B paiione Tokro-
rynsckoit 'OC He OBUIO 3aperucTpUpOBaHO HA OJHOTO
MECTHOTO TOJIYKA. TpH OJIM3KHX 3eMIIETPSICEHUS IIPO-
M30IIUTH Ha MULEHTPANIBHBIX paccTosHUAX 68, 85, 95
KM ¥ OBLTH 3aMEYEHBI TOJIFKO IPHOOpaMu. DTHIIEHTPEI
3allMCaHHbIX Ha IUIOTUHE IITH JalleKuX 3emieTpsce-
HUH PacloIokKeHbl B OTHOM 09aroBOH 30HE — B paiioHe
I'magykyma. Camoe cuiibHOE U3 HUX, 13 stHBaps B 02 4
06 muH, nMerno 3HepreTudeckuit kmacc K=14.3.

Bropoi#t kBapranm oxazancs 0Ooiee aKTUBHBIM
celficMUYeCcKH: Ha IIOTHHE 3apPETHCTPHPOBAHO 22 3eM-
JIETPSACEHHs], U3 HUX 5 — ANeKUX Ha AMHULEHTPATbHBIX
paccrostHusX 6onee 500 kM, 13 — Ha pacCTOSHUAX OT
150 o 270 kM, nBa — B OmrokHEH 30HE (35 kM 1 60 kM)
U JBa MECTHBIX TOJIUKA. 3 Jajnekux COOBITHH TOJIBKO
onHo, 10 ampenst (K=16.3), morno onrymarscs Ha IL10-
THHE C UHTEHCHUBHOCTHIO 10 Tpex OayuroB. Komebanus
Ha IUIOTHHE OT TaKUX YNaJCHHBIX UCTOUHUKOB — HM3-
KOYacCTOTHBIC, BO3ZICHCTBHE IPOMCXOAUT Ha IUIOTHHY
LIETUKOM, 2 HE Ha OTJCIbHbIE €€ OIOKH, ¥ MOITOMY
MOXXET OCTaTbCsi He3aMe4YeHHBbIM. V3 Onm3kux Tomy-
KOB J1Ba 3emiieTpscenns 12 ampenst u 27 mast ObuIH Ha
TIpe/ieNe Oy TUMOCTH: MaKCUMaJbHbIE KOJIeOaHus Ha-
OJroaNIMCh Ha TpeOHE IOTHHBI U COCTaBHIIN 2 Oauia.
W BHOBB “npocHynach” ouarosas 30Ha HypuHckoro
3emzerpsicerns (5 oxtssops 2008 1/, ¢=39.5, A=73, §;
K=16): 26 utonsa B 17 4 17 MUH TaM IIpOU301ILIO 3€M-
JeTpsiceHHe 3HepreTndeckoro kinacca K=15.3, koro-
po€ COIPOBOXKAATOCH MHOTOYHCICHHBIMH a(TepILo-
KaMH (pUCYHOK 1).

Paccmorpum Gonee NieTadbHO BO3MOXHOE BO3-
JEeWCTBHE Ha THAPOCOOPYKEHUE 3EMIIETPACCHHUS, TIPO-
usomenirero Bomu3u 1. Hypa. Ha miotune oHo 3amu-

casoch IByMs (aitlaMu — BCTYIUICHHSMH IPOOIIb-
HBIX M TIOTIEPEYHBIX BOJIH (PUCYHOK 2).

Pa3HoCTh MOMEHTOB BCTYIUIEHMM IPOAOJIBHBIX
U TIOTIEPeYHBIX BOJH 29.7 ¢, SNHIEeHTpaTbHOE PAaccTos-
Hue 260 KM, KOOPAUHATHI SMUIEHTpa 10 AaHHBIM MC
HAH KP: ¢=39.41, A=73.68. MakcumanbHOe cMmellie-
HUE B TpyNIe MpOAOAbHBIX BOMH 102 MKM, B rpymnme
MTOTIEPEYHBIX BOJH — 344 MKM, SHEPTeTHIECKHUNA KIIacC
K=15.3. Berynuienue nponoiabHBIX BOJIH O4€Hb cladoe
C MOCTETIEHHBIM YBEJIINUYCHUEM aMILIUTY]] KoJeOaHui —
TUNAYHOE ISl 3€MJIETPSICEHUM U3 3TOM 30HBL [Ipo-
XOXJIEHHE TPONOJBHBIX BOJH Yepe3 IUIOTHHY MOIJIO
OLIYIIATHCSI BO BCEX €€ TOYKaxX C MHTCHCUBHOCTHIO OT
2.2 1o 2.6 6amna, mpyu 3TOM MaKCUMaJIbHBIE KOJIeOaHMs
HaOmonanuck Ha rpebHe. IlomepeuHbie BOJHBI OBUIH
Oonee MHTCHCUBHBIC M Ha IUIOTHHE NPAKTHYECKH BO
BCEX TOYKAX OIIYIIATHCh C HHTCHCUBHOCTBIO MOPAIKA
YeThIpeX 0AJIOB, TPU 3TOM MAaKCHMAJIbHbBIC KOJICOaHMUs

.V, TP PRRXIIRTEE s s PR COC P L JRLRERTELE :

Hypuncxoe
3EMICTPACEHHE
H ero adbTepmokn

THEIVKVIICKHE [« 2oveeenns s
3CMIICTPACCHUA E,
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Honrota (rpaa.)

Pucynok 1 — DnmeHTpsl 3eMiIeTpsiceHIH, 3aperucT-
PHUPOBaHHBIX Ha MJIOTHHE 3a nepBoe noayroaue 2016 r.
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PucyHnok 2 — 3anucu npogoibHbIX BOJH (CIIEBa) U MOMIEPEYHBIX BOJIH (CIpaBa)
B JlecsTON (OIIOPHOM) Touke HAaOIIOAEHUH, pacloNoXKEHHOMH 3a peaenaMu INIOTUHBI

BaneHocTe no ckopoctn (MSK-64). Monoca-0: 20 My
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Pucynok 3 — Pacnipenenenue HHTEHCUBHOCTH
KomneOaHuH 1o Telly MIOTUHBI [0 3aMUCSM ITOTIEePEYHbBIX
BOJIH. JIMHMEH TIOKa3aH KOHTYP IJIOTHHBI,
mrdpaMu OTMEUEHBI TOUYKU HAOTIONCHU I

HaOoanmich BONMM3K CeIbMOM TOUkM. Maraurynaa
Mpa ¢ y4eTroM CIEKTpalbHOTO COCTaBa H3MEHANACH
B HEOOJBIINX Ipenesiax oT 3.86 B ueTBepTOil TOUKE 110
4.19 — na rpe6ne (Tabmuna 1). Ha pucynke 3 BugHO
HAlpaBJIeHHE TOAX0/a MOMEPEYHbIX BOIH — C IOTO-
BOCTOKa, CO CTOPOHBI JIEBOTO OOpPTA IUIOTHUHBI.

[Ipn mpoXoXKAEHWM TOTEPEYHBIX BOJIH MaKCH-
MaJbHBIE CMEIICHHS HaONIONaIich MEXIY OIoKamH,
B KOTOPBIX PACHOJIOKEHBI IIEpBasi U BTOPasi TOYKH I10
HarpasieHuo Y (C-10) u cocramm 0,19 mMm (pucy-
HOK 4).

OTHOCHTENbHOE ABMKEHHE OOPTOB KaHbOHA IPU
MIPOXOXJICHUHU TIOTIEPEYHBIX BOJIH NPHBEAEHO B Tal-
JHIeE 2.

MakcumasnbHOe cMellleHne OOpTOB KaHbOHA I10
HanpasieHuto B-3 coctaBuno 0.37 mm. OTHOCUTEND-
HOE JABMKEHHE MEXAy TOUYKaMH LEHTPaIbHOTo Oi0-

Tabnmuna 1 — Marautyna M
C YYETOM CIIEKTPAJIBHOTO COCTaBa

Toukn Bamn Mg
1 3.77 4.08
2 3.92 4.14
3 3.91 4.11
4 3.37 3.86
5 3.52 4.01
6 3.64 4.04
7 4.15 4.10
8 3.96 4.04
9 3.63 3.97
10 3.65 3.97

Max 4.16 4.19

Ka TIPH TMPOXOXKICHUN TOTICPEYHBIX BOJIH MPHUBEICHO
B Tabmure 3.

MaxkcuMasbHbIC CMEIIEHHS B IICHTPAJIBLHOM OJ10-
K& HaOIONAIHNCh MEXKAY OJOKaMH, B KOTOPBIX PacIio-
JIOKEHBI TOUKH 2 ¥ 9 110 HaNpaBJIeHNUIO Z M COCTABIIIN
0.12 mM. Bce mony4eHHbIe BETUYMHBI OTHOCUTEIHHBIX
JIBIDKCHUH — He OOIbINE, He KPUTHIECKHE U HE TIPeNI-
CTaBIISIOT LTSI IVIOTHHBI CEPHE3HBIX TOCICACTBHMA.

MaxkcuMasbHble KoJeOaHHs IO 3amuCsSIM  Kak
MPOIOTBHBIX, TaK W MOMEPEYHBIX BOJH MPOUCXOIMIH
B HM3KOYACTOTHOM Auara3oHe — 10 2-2.5 I'u, T. e. Ha
COOCTBEHHBIX YaCTOTAX IUIOTHUHBI (PUCYHOK 5).

OCHOBHOW TONYOK COMPOBOXKAAICS MHOTOYHC-
JeHHBIMH adTeprmokamu. J[o KoHIa HIoHS OBIIO 3a-
peructpupoBaHo 11 3emieTpsiceHHil ¢ JHepreTuye-
ckumu kinaccamu K211, U3 HUX TONBKO OJTHO, 29 HIOHSA
B 03 g 38 mun ¢ K=14.5, Morno omymarbscs Ha IUI0-
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Packpeitue wea mexay Toukamu 1 u 2.
x 10* Otmerka 905,

Yron Mexqqé éOE2

Cmewenue (M)

<--l0r (Y) Cepep-->

1902 1903 1904

Bpema (Mcex) w10 <--3anaf (X) BocTok-->

¥Yron Me)ma 2-0\62

Yron mexay Z-X
gn 0.0001

Tabnuua 2 — OTHOCUTEIBHOE IBHKEHHE OOPTOB
KaHbOHA MPH MPOXOXKICHUHU MOMEPEYHBIX BOJIH

Cwmerenue (M): Makc. MuH.
Toukn 4 orHocHTeNbHO | 13033054 | -0.00036914
8 mo ’X”:

Touxu 4 oTHOCHTENBHO | ) 60030099 | -0.00030444
8mo ’Y”:
Towian 4 oHocurensio 0.0001846 | -0.00018693
8 mo ”Z:

Ta6muna 3 — OTHOCUTENIBHOE ABUKEHUE
MEXy TOUKaMH [IEHTPAJIBHOTO OJI0Ka
TIPH IPOXOXKACHUH MTOTIEPEYHBIX BOJIH

A re Cwmenienue (M): Makc. Musm.
= g g‘:;‘;f?)?,,‘,’THOCHTe”"HO 8.37¢-05 | -6.0298¢-05
] : :
g‘ﬁ‘;‘f@,,‘,’“‘"mw"“’ 8.5317¢-05 | -9.387e-05
<--3ana.a (X) Boctok--> <--l0r (Y) CEBep--> g?gf;’?THOCHTeHLHO 2.8549¢-05 -2.8401e-05
Pucynox 4 — PackpbiTie 11Ba MeXy OlOKaMH, ;?_;{;(H)?,? THOCHTEIBHO 8.2218e-05 | -4.7603e-05
B KOTOPBIX PACIOJIOKEHBI MyHKTHI HaOmoneHui 1 u 2 -
Y TIPOCKIIMH IBU)KCHHSI TOYKH Ha TPH TUIOCKOCTH TO‘JKE”I 9’ ,OTHOCHTeHBHO 9.8745¢-05 | -0.00010627
IIPY IIPOXOKAECHUH MONIEPEUHBIX BOJIH 2mo "Y™:
;r‘;fol‘ffzg,f’mocme“"‘*o 9.1656e-05 | -0.00012294
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Pucynok 5 — Cnekrporpamma (cjaeBa) U CIIEKTPBI 110 3aMUCIM MONIEPEYHBIX BOJIH 3eMJICTPSICCHUS
B JIByX BEpXHHUX U JIECATOM TOUKAX HAOIIOACHUI

THUHE C HHTEHCUBHOCTHIO /10 TpexX 0aiutoB. OcranbHble
adTepLIOKH ObUIN 3aMEUCHBI TOJIBKO IIPHOOPaAMH.
Taxum o6pa3oM, B Te4eHHE PACCMOTPEHHOTO Iie-
pHoza BpeMeHH HanOoJIbIiliee BO3ACHCTBHE HA TUIOTH-
HY — JI0 YeThIpeX 0ajuloB — MOIJIO OKa3aTh 3eMIIETps-
CeHHe, MPOM3OoLIeAlIee Ha IXKHOM rpanune Keipreiz-
ctana BOimm3u 1. Hypa. Konebanust mpu 3ToM coOBITHH

MIPOMCXO/IMIIM Ha HHU3KMX — COOCTBEHHBIX YacTOTax
IUIOTUHBI. MaKCHMaNbHbIE CMENIeHUs] HaOIIoNaINCh
MEXIy OJIOKaMH, B KOTOPBIX PAaCIOJIOKEHBI IEpBast
U BTOpas Touku o HampasineHuto C-IO u cocraBummn
0,19 mM. B MacmTabax caMo¥ IJIOTHHBI 3TO OYCHD Ma-
JIblE BEJIMYMHBI, KOTOPBIE HE MOINIM BBI3BATH B COOPY-
YKEHUH 3aMETHBIX N3MEHEHUI.
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Monumopune

B Tperbem kBaprane 2016 . Ha TIOTHHE OBUIO
3aperucTpupoBaHo 16 3emuieTpsiceHuil, U3 HUX TOJb-
KO JIBa MPOM3OMNUIN BOMM3HM THApoy3na: 20-ro HIoNA
u nepBoro aBrycra. 3emiuerpsicerue 20 utons B 01 yac.
35 MHH. € SIIUUEHTPOM B 35 KM OT rUApoy3ia U 3Hep-
reTHIecKnM KiaccoM K=8 ObIIO 3aMEYeHO TOIBKO
npudopamu. 3eMIIETPSICEHUE MEPBOrO aBrycTa, Mpo-
n3omienuiee B 14 yac. 00 MUH. B 25-U KM OT IJIOTUHBI
u xaccom K=10.5, Moryo ourymiarecs Ha THIPOY3JIC
C MHTEHCHBHOCTBIO OT ABYXX 10 Tpex OaiutoB. Ocraiib-
Hble 14 3emiieTpsacenuil npousonuy Ha rore Kelprais-
CTaHa B OTHOW 0YaroBO 30HE, PaCIIOIOKESHHONW BOITH-
31 Hypunckoro 3emnerpsicenus 2008 1. [maBHBIH TON-
4ok ObuT 3auKcupoBaH 26 uroHs B 17 wac. 17 muH.
Ha mtotuae 3emieTpsiceHne 3amucanoch AByMs (aii-
JIaMH: BCTYIUIEHHEM IPOJIONBHBIX U TIONEPEUHBIX BOJIH
(pucyHoK 6).

W3-3a HE4YETKOCTH TEPBOTO BCTYIUICHUS ONpEne-
JIUTH HaNpaBJIeHHe Ha SIULEHTP 110 3alUCSAM B OTIOPHOI
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JIECSATON TOYKE, PAacIoJIOKEHHOH 3a TpeienaMy IUIOTH-
HBI, HE yaanoch. KoopIuHaThl 3MUIEHTpa 10 JTaHHBIM
NC HAH KP: ¢=39.41, A=73.68, mo mamHeiM kndc.
kz: ¢=39.56, A=73.22, paccTOsIHHE OT IUIOTHHBI JIO JIIH-
ueHrpa — 260 kM. MakcumanbHOe CMEILEHHE B TpyIIe
mpoAoNBHBIX BOMH 102 MKM, B TpyHIE ITONEPEYHBIX
BOJH — 344 MKM, ’HepreTHueckuit kiace K=15.3.

[IpoxoxxaeHne TpOJONIBHBIX BOJH Yepe3 IUIOTH-
HY MOIJIO OIIYIIAThCS BO BCEX €€ TOUKaX C MHTEHCHUB-
HOCTBIO OT 2.2 10 2.6 Oayuia, mIpu 3TOM MaKCHUMallb-
HBIC KOJIcOaHWsI HAONIOAaNCh Ha TpeOHe (PHCYHOK
2, cnesa). [lonepeuynpie BONHBI OBIIH OoOJiee WHTECH-
CUBHbBIC U Ha IUIOTHHE MPAKTUYECKH BO BCEX TOUKAX
OILIYIIAJIUCh C MHTCHCHBHOCTBIO MOPSIKa YETBIPEX
0anoB, IpH 3TOM MaKCUMaJIbHbIE KoJebaHus HaOro-
JIAJINCh BOJIM3H CEAbMOI TOUKHM (PUCYHOK 7, CIipaBa).
Ha pucynke BHIHO HampaBiieHHE MOAXO/a HOomeped-
HBIX BOJIH — C IOT'0-BOCTOKA, CO CTOPOHBI JIEBOTO OOp-
Ta TUIOTUHBI.
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PucyHoxk 6 — 3amucu npoaoNbHBIX BOJH (CIIEBa) U MOMEPEYHBIX BOJH (CIpaBa) B AECATOH TOUKE

Bricota, M

<150 <100 50 0 S0

ITuprea, M

100 150

-150 -100 50 O
lmproza, M

S0 100 150

Pucynok 7 — Pacripenienenne HHTEHCUBHOCTH KOJIEOaHH MO Tey IIOTHHBI
IIPY BCTYIUICHUHU TPOAOJIBHBIX (ClIEBa) M MTOTIEPEUHBIX BOJIH (CIpaBa)

200

Becmnuux KPCY. 2016. Tom 16. No 12



B.U. Jloseans

Tabnuua 4— JlaHHbIE 110 CMENICHUIO MEXY OJIOKaMu

16-06-26-17-18-24 evnl.EVNI1 OTHOCHUTETHHOE ABMKEHHUE TI0 IIBY
Cwmemienue (M): Makc. MuH.

Touku 1 otHOCHTENBHO 2 IO "X 5.844e-05 -7.2583e-05
Touku 1 oTHOCHTENBHO 2 10 Y™ 0.00019643 -0.00019509
Touku 1 oTHOCHTENBHO 2 TIO 2™’ 6.4883e-05 -7.757e-05

Touku 2 oTHOCHTENBHO 3 10 "X 5.6069¢e-05 -5.5737e-05
Touku 2 orHOCHTENBHO 3 10 Y™ 0.0001407 -0.00011178
Touku 2 OTHOCUTENBHO 3 10 ”Z”: 7.0335e-05 -5.7881e-05
Touku 5 oTHOCHTENBHO 6 IO X 5.6393e-05 -5.1509e-05
Touku 5 OTHOCUTENBHO 6 10 Y™ 9.0586¢e-05 -6.1406e-05
Touku 5 oTHOCHTENBHO 6 TIO ”Z”’: 9.241e-05 -8.2682¢-05
Touku 6 orHOCHTENBEHO 7 IO X 0.0001282 -0.00014619
Touku 6 oTHOCHTENBHO 7 10 Y™ 8.9919¢-05 -8.4614e-05
Touku 6 oTHOCHTENBHO 7 IO ”Z”: 5.8894e-05 -9.9036¢-05

Tabnuna 5 — OTHOCUTENbHOE TBHKEHHE OOPTOB KaHbOHA
IIPH IIPOXOXKAECHUH IIOIIEPEYHBIX BOJIH

Cwmemrenne (M): Makc. MumH.
Touxu 4 orHOCHUTENBHO § 110 X 0.00033054 -0.00036914
Touku 4 OTHOCUTENBHO 8 10 Y ™”: 0.00030099 -0.00030444
Touxu 4 oTHOCHTENBHO § 110 ”Z”: 0.0001846 -0.00018693

[Ipu MpOXOXKAECHUU IPOJONBHBIX BOJIH MAaKCH-
MaJlbHbIe CMEIICHHs HaOIoIalich MEXIy OloKamu,
B KOTOPBIX PACIOJIOKEHBI IEepBasi U BTOpas TOYKH
mo Hampasneanoo Y (C-FO) m cocrasmwmm 0,1 mwm.
B Tabnurie 4 npuBeICHBI CMEIICHUS MEXTy OJIOKaMH,
B KOTOPBIX PACIOJIOKEHBI COOTBETCTBYIOIINE TOUYKH
HAOJIFO/ICHNI TIPU BCTYIUICHUH MOMEPEYHBIX BOJIH HA
IIOTUHY.

Packpeitue wea mexay Toukamn 1 m 2.
w 107 Otmerka 905.

Cmewenune (M)
o

1902 1903 1.904
Bpema (Mcek) w10

<--3anag (X) Boctok--»

[Ipu mpoxokaeHNN TONEPEYHBIX BOJIH, KaK U IpU
MPOXOKJICHUM MPOMOJBHBIX BOJIH, MaKCHMAJbHBIC
CMEIICHYS HAOMIOMAIICh MEXy OIOKaMHU, B KOTOPBIX
PACTIONIOKEHBI TIepBasi M BTOpasi TOUYKH IO HampaBie-
Huto Y (C-1O) u cocraBunu 0,19 mm (pucyHox 8).

OTHOCHTENBHOE ABIKCHIE OOPTOB KaHBOHA MPHU
MIPOXOXKICHUH TTOTIEPEUHBIX BOJH IPUBEICHO B Ta0-
nuue 5.

<--3anap, (X) Boctok-->

<--lOr (Y) Ceeep-->

Pucynok 8 — PackpeiTre mBa Mexxy ToukaMu | ¥ 2 ¥ IPOEKIIUH IBIKEHHSI TOUYKH Ha TPU
IUIOCKOCTH IIPH MPOXOKICHUH TOMEPEYHBIX BOJIH
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Pucynok 9 — Crekrporpamma (ciieBa) U CIIEKTPHI KoJleOaHHi
B UETBIPEX TOUKAX HAOMIO[eHMI! (CIIpaBa) IPH BCTYIUICHUH HOTIEPEYHBIX BOIH

MakcumanbHOe CMellleHue OOPTOB KaHbOHA IO CTBHE INIPOMCXOIMIO HA THIPOCOOPYKEHUE B IEIIOM,
HanpasieHuto B-3 cocrasuno 0.37 mm. Bee nonyuen- a HE Ha OT/IeTIbHBIE eT0 OJIOKH.
HBI€ BEIMYNHBI OTHOCHUTEIBHBIX JBIKCHUI — HE O0JIb- 3eMIIETPSICEHUE COMPOBOXKJAIOCH MHOTOYHC-
1IMe, He KPUTUYECKUE U He MPEACTaBISIOT A TUIOTH- JNeHHbIMH adrepuiokamu, 13 W3 HuX, Hauboyee
HBI CEPbE3HBIX MOCIEICTBHN. CWIBHBIX, OBUIM 3aperucTpPUpOBaHbl HA IUIOTHHE.

MaxcumanbHbIe KOJIEOaHHS 110 3aITUCAM ITPOJ0JIb- Bonpmas gacte adrepuiokoB Obuta 3aMedYeHa TOJNb-
HBIX U TIONEPEYHBIX BOJH Ha MJIOTHHE MPOUCXOAUIH KO MpHOOpPaMHU U TOJNBKO ONWH — 29 WIOHS OLIyIIajCs
B HM3KOYAaCTOTHOM JAMarnasone — 110 5 'y (pucyHok 9). B Pa3HBIX TOUKAX COOPYKEHHS C UHTEHCUBHOCTBIO JI0

Konebanms npu 3emMieTpsiceHIH HAOIIONAIHNCEH Ha Tpex OaiioB.

HHU3KHX — COOCTBEHHBIX YACTOTAX IUIOTHHEI U BO3JICH-
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