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Ha tepputopun Kazaxcrana B 2004 1. ceficMudeckrue HaOIIOIEHUS TTPOBOIMIKNCH, KaK M paHee
[1-3], cummamm gByx opranusanuii PecnyOmumkn Kazaxcran: CelCMONOTHYECKOW — OIBITHO-
MeTou4ecKol akcneauuueit MunucrepctBa oopaszoBanus U Hayku (COMD MOH PK) u UuctutyTa
reopu3NUECKUX HccieaoBannii HanmoHnansHOTO siiepHOro NeHTpa MHUHUCTEPCTBA SHEPTeTUKH U MH-
HepabHBIX pecypcoB (MI'M HSLL MOMP PK). Kaxnas opranu3anuss ©UMEeT CBOIO CETh CEHCMMUe-
CKHX cTaHIuil. PacriososkeHne cTaHIUi MOKa3aHo Ha puc. 1, mapamMeTpsl ONHUCAaHbI HIDKE.
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Puc. 1. Cxema pa3MmelleHHs ceiCMUYECKUX CTaHIMK Ha Tepputopuu Kazaxcrana

1 — crarmuu COMD MOH PK; 2 — tpexxomnonentasie cranuun HALL PK; 3 — ceficmuueckue rpynmnst HALL PK; 4 — paiion
«Cesepnbliif Tsaub-111anby.

Luppamu o603Hauensl cnenyromue crannuu: 1 — CHM — «Uumkent»; 2 — BRL —«boponnaii»; 3 — YUG — «lOxHas»;
4 — JBG — «Kabarne»; 5 — DIB — «/Ixxam0Oyn»; 6 — MRK — «Mepke»; 7 — KPA — «Kanan-Apacan»; 8 — «Cemunana-
TUHCKY»; 9 — «3aiicany.

Pacmmdposka xomos cranmmii HSLL PK: AKTK — «AxkTioounck», BRVK — «Boposoe», TLG — «Tanrap», PDG — «Iloarop-
Hoe», KURK — «KypuaroB», MAKZ — «Makanum», ZRNK — «3epenna», BVAR — «boposoe», CHKZ — «Ykanoso»,
VOS — «Bocrounoe», KKAR — «Kapatay», KURK — «KypuatoB-Kpect», MKAR — «Makanamy.

Cetb ceiicmuuecknx ctanumuii COMD MOH PK B 2004 r. nmperepnena 3Ha4YUTEIbHbIE U3Me-
HeHnsa. M3 21 cranmuit B [1] Tompko 10 («UmmkeHT», «CemmmamaTtuHCK», «[xamOym», «Tammpi-
Kyprany», «Jxapkenr», «Kanam-Apacan», «lOxuasy, «3aticany, «Kabarne» u «boponmaii») coxpa-
HUJIU aHAJIOTOBBIN TUI U 3HAYEHUS MapamMeTpoB ammapaTypsl. OctansHbie 11 cTaHIuil mepeocHaeHb
B nu¢possie: yetbipe («Kactek», «Kypam», «Mepkey», «Hymkans») — B 2003 1., 0 ceMb («AJIMaTbIy,
«Typrensy», «Kypte», «Meneo», «Maiitio6e», «Uymkansn») — B 2004 1. (tadn. 1). IIpu sToM ObLIH
ucnons3oBansl aa tuna ALIL: Quanterra Q730 u IDC-24. Ho camoe 3HauuTeIbHOE U3MEHEHUE —
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OTKpEITHE B Mae—HtoHe 2004 T. BOCEMH COBEpPINEHHO HOBBIX IMU(POBBIX CTaHIHH («AyxaTTh», «bec-
MoitHak», «Kunumkey, «Kokmek», «Kov3putackep», «Kovlprecait», «Y3pmbOymnak», «lllankome») c
ALII DAS 6102. B utore obmiee grciio ctanmuii k koniy 2004 r. coctaBmwio n=29 (tabm. 1). Jlanabie
00 ammapatype mudpossix crannmuii COMO MOH PK npencrasiens! B Ta0r. 2.

Tabnuya 1. Ceiicmuueckue cranumn COMD MOH PK (B XpoHOIOrHH UX OTKpPBITHS), paboTaBIINe

B 2004 r., ¥ mapaMeTpsl aHAJOTOBBIX CTAHLIUI

Ne Crannus JHata KoopaunaTst Armnmnapartypa
HaszBanne Kon OTKphITUA | @°, N | A°, E | Ay, T |[Kommo-| Viax| AT
MEXJI. | per. M npubopa | HEHTa c
1| Anmarst AAA |A-A |05.08.1927|43.267 |76.950 | 920|CKM-3 N, E, Z| 5000(0.10-1.60
CKM-KIM |E 250(0.10-1.70
CKJ N, E,Z| 1000/0.50-18.0
CKA-KIY | Z 50]0.50-18.0
05.10.2004 Hudposas cranmums Quanterra Q730
2 |YuMKeHT CHM |Ymk |03.09.1932|42.319 (69.603 | 512|CK V4 1000{0.30-8.0
CK-KIM |Z 50]0.30-8.0
3| Cemunanatunck [SEM | Cmm (20.10.1934/50.40 |80.25 209|CK N, Z 1600(0.10-10.0
CK-KIM |N 80]0.10-10.0
4| TxambOyn DJB |[x06 |08.10.1973|42.892 |71.331 | 631|CK zZ 1000(0.20-11.5
CK-KIM |Z 50]0.20-10.5
5| Tanper-Kypran |T-K |T-K  02.08.1975|45.006 |78.405 | 601|CKM-3 zZ 10000|0.15-1.65
CKM-KIM |E 500(0.15-1.65
CK N, E,Z| 1000]0.15-10.0
6| Typrens TRG |Tpr |18.10.1976(43.307 |77.637 | 1510/ CKM-3 V4 40000/0.10-1.50
CKM-KIM |E 2000(0.10-1.50
CKJ V4 1000(1.00-15.0
CKA-KIY | Z 50]1.00-15.0
15.04.2004 udposas crannust Quanterra Q730
7| Kacrex KST [Kecr |20.09.1976|43.043 |75.963 | 1415|CKM-3 V4 40000/0.10-1.50
CKM-KIY |E 2000]0.10-1.50
06.06.2003 Iudporas cranmus IDC-24
8| Tsanp-1llanb TNS |T-II |26.09.1979/43.050 |76.933 | 3130/ CKM-3 zZ 40000/0.10-1.50
CKM-KIIM |E 2000/0.10-1.50
9| Kypte KUU |[Kpr |16.03.1979|43.893 |76.339 | 550/CKM-3 zZ 40000/0.10—-1.45
CKM-KIM |E 2000(0.10—-1.10
CKJ zZ 1000(1.0-19.0
CKA-KIY | Z 50]1.0-18.0
03.03.2004 Hudposas cranmus Quanterra Q730
10| Meneo MDO |[Mpgo |01.01.1980(43.167 |77.010 | 1600| CKM-3 V4 40000/0.10-1.60
CKM-KIY |E 2000]0.10-1.60
15.04.2004 [Mudposas crannust Quanterra Q730
11| Maiitrobe MTB |[Mt16 |14.07.1984|43.130 |76.430 | 1190|CKM-3 V4 30000/0.10-1.50
CKM-KIY |E 1000/0.10—1.50
07.01.2004 Hudposas cranmums Quanterra Q730
12| I>xapkeHT DIR |[dxp |16.10.1987|44.431 |79.787 | 1600| CKM-3 V4 40000/0.10-1.50
CKM-KIIM |E 2000/0.10-1.50
13| Kypam KUR [Kyp |16.09.1988|43.487 |78.168 | 840|CKM-3 zZ 30000/0.10-1.50
CKM-KIIM |E 1500/0.10—1.50
06.08.2003 Iudporas cranmus IDC-24
14| Kanan-Apacan |[KPA |Kma |18.09.1988|45.283 |79.356 | 946|CKM-3 zZ 40000/0.10-1.50
CKM-KIM |E 2000/0.10—-1.50
15| Catsr SAT |Car |17.10.1988]43.057 |78.407 | 1500|CKM-3 zZ 30000/0.10-1.50
CKM-KIIY |E 1500/0.10—1.50
10.05.2004 udposas cranmus IDC-24
16| Yymixaisr CHK |Ymxk |12.05.198943.861 |77.003 | 510/CKM-3 V4 30000/0.10-1.50
CKM-KIY |E 1500/0.10—1.50
16.08.2003 udposas cranmums Quanterra Q730
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Ne CraHnust Jlata KoopnuHaTsr Amnmaparypa
Hassanue Konx OTKpbITUs | @°, N | A°, E | hy, Tvm Komno-| Viax| AT,
MEXI. | per. M mpudopa | HEHTa c
17| KOxnas YUG |[HOxu [15.12.1989(42.142 |70.039 | 1220|CKM-3 zZ 10000(0.10-1.40
CKM-KTIY |E 1000/0.10-1.40
18| 3aiican ZSN [3cu  |03.07.1989]47.450 |84.400 | 550{CKM-3 N, E, Z{40000/0.10—1.50
CKM-KTIY |E 2000(0.10-0.70
19| Kabarms JBG |XKor [11.09.199342.450 |70.570 | 1130|CKM-3 zZ 30000(0.10—-1.50
CKM-KTIY |E 1500/0.10-1.50
20| Bopounnaii BRL |Bpn [01.01.1994/43.040 [69.840 | 590|CKM-3 z 30000(0.20-1.20
CKM-KIIY | E 1500/0.20-1.20
21| Mepxke MRK |[Mpk ]01.09.2003/42.745 |73.226 | 1160 udposas crannus IDC-24
22| Kb3buiackep KZA 06.05.2004|43.133 |76.217 | 1085 Hudposas cranmms DAS 6102
23| becmoiiHak BMN 18.05.2004/43.100 |75.667 | 1624 udposas crannust DAS 6102
24| AyxaTTsl AUH 25.05.2004/42.883 |75.133 | 762 Hudposas cranmms DAS 6102
25| Y3p1HOYMaK UZB 02.06.2004/43.133 |79.017 | 1590 udposas crannust DAS 6102
26| Keipreizcait KGS 03.06.2004/43.317 |79.483 | 1368 Hudposas cranmms DAS 6102
27| XKunuike ZHN 09.06.2004|43.167 |78.417 | 1346 Hudposas cranmms DAS 6102
28| Koxkmrex KRK 09.06.2004|43.433 |78.667 | 1227 Hudposas cranmms DAS 6102
29 | Ilanmxome SHL 09.06.2004(43.150 |79.867 | 2115 Hudposas cranmms DAS 6102
Taénuya 2. Jlanapie 06 ammapatype nudpossix crannuii COMD MOH PK B 2004 r.
Hazpanue Tun Ilepeuens |YacrorHslii | Yacrora | OdekTrBHast | HyBCTBUTENBHOCTS,
CTaHITH AlIl KaHaJIOB JIMATa3oH, | ompoca | pa3psIHOCTh Bestocurpad —
ceficmomeTpa Iy JIaHHBIX, ATIIT oTcuet/(m/c)
Iy
Kacrek IDC-24+ CMG-40T  |[EH(N, E, Z)v | 1.0-50 100 24 2.13-10"
Kypam IDC-24+CM3-KB EH(N, E, Z)v | 0.4-50 100 24 1.50-10°
Uymikaisl Q730+L4C EH(N, E, Z)v | 1.0-50 100 24 0.92-10°
Mepke IDC-24+CMG-40T ~ |EH(N, E, Z)v | 1.0-50 100 24 2.11-10"
AnmMarsl Q730+EP105 HH(N, E, Z)v | 0.03-50 100 24 1.07-10°
KypTtot Q730+EP105 HH(N, E, Z)v | 0.03-50 100 24 1.07-10°
MaiiTtio0e Q730+L4C EH(N, E, Z)v | 1.0-50 100 24 0.87-10°
Meneo IDC-24+ CMG-3T BH (N, E, Z)v | 0.03-50 50 24 0.63-10°
Carsr IDC-24+CM3-KB EH(N, E, Z)v | 0.4-50 100 24 1.70-10°
Typrens Q730+L4C EH(N, E, Z)v | 1.0-50 100 24 0.90-10°
AyXaTThI DAS 6102+SP 400RN |HH (N, E, Z)v | 0.1-50 100 24 0.84-10°
Kunnmke | DAS 6102+SP 400RN |HH (N, E, Z)v | 0.1-50 100 24 0.84-10°
Koxmex DAS 6102+SP 400RN |HH (N, E, Z)v | 0.1-50 100 24 0.84-10°
Kesutackep | DAS 6102+SP 400RN |HH (N, E, Z)v | 0.1-50 100 24 0.84-10°
Keiprecait | DAS 6102+SP 400RN |HH (N, E, Z)v | 0.1-50 100 24 0.84-10°
V3pOynak |DAS 6102+SP 400RN |HH (N, E, Z)v | 0.1-50 100 24 0.84-10°
Ilankone DAS 6102+SP 400RN |HH (N, E, Z)v | 0.1-50 100 24 0.84-10°

s Ooyiee TOYHOW JIOKAJIM3allMd  TUIIONEHTPOB 3EMIICTPSACEHUI K 00paboTKe MaTepuaioB
COMD MOH PK n0momHUTENhHO MPHUBICKATUCH OKOJUIETCHU 3€MIICTPSICCHHIA BOCHMHU CTaHIUH
OMCH HMC HAH Kseiprencrana («Ama-Apyay, «AHaHBEBO», «Apam», «bumkek», «Kamxu-Caity,
«Ken-Cyy», «IIpxeBanbck», «pkuH-Caii») . Bce nepeunciennsle cTaHMK Henonb3ytores B COMD
JUIA JIOKaLlMU 3eMIIETPSICEHUN TOJIBKO Ha TeppuTOpuH, Ha3biBaeMol «CeBepHblil Tsaup-11lanbs» u n3o-
OpaXeHHOU MPSMOYTOHPHIKOM Ha pHC. 1.

B pesynbrare nepexona B COMD Ha nudpoBylo anmaparypy M OTKpPBITHS HOBBIX IH(POBBIX
CTaHINI YBETUYHUIACH JAJLHOCTh PETUCTPAIIUU 3EMIICTPSCEHUN PA3IMYHBIX KJIACCOB , CHU3UIICS YpO-
BeHb Ky, TpeIcTaBUTEIbHON peructpanun (puc. 2). Pacuer xapthl K, Ha Teppuropun CeBepHOTO
Tsauas-1llans mpoBoamMIcS ABYMS CHOCOO0aMHU: aHAJUTHYECCKH (IO METOAWKE [4]) M SMITUPUICCKHU
(o pagmycam yBepeHHOW PETHCTpAIlH 3eMIIETPSICEHUH C y9eTOM BKJIaJa BHOBbH OTKPBITHIX ITUGPO-
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BbIX cTaHnui). OcoOEHHO 3aMETHO pacUIMPUIIaCh O00JAaCTh TNPEJCTABUTENBHON PEruCTpaluu C
Kin=6.0 1 6.5, no cpaBHeHuto ¢ TakoBoit B 2003 r. [3]. 3a cueT 0oJblIeii YYBCTBUTEIBHOCTH IIU(PPO-
BBIX CTaHIIUK BO3POCIIO YMCIIO JIOKAIU30BAHHBIX CIIA0bIX 3eMieTpsiceruii ¢ Kp<5.0.
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Puc. 2. Kapra sHepreTudeckou MpeacTaBUTENFHOCTH PETUCTPANH Ky, 3eMIICTPSICEHIH
CesepHoro Tsub-1Ians B 2004 r.

B cBs3u ¢ nmepexomom B COMD MOH PK Ha KOMIIBIOTEpHYIO TEXHOJOTHIO TTOSIBUIACH HEO0XO0-
JIMMOCTBH Pa3paboTaTh MPOTPaMMHO-MaTeMaTHUecKoe OOecliedeHne IS WHTEPIIPEeTaluu IHPPOBBIX
3ammceit 3emuerpsiceHuit. A. )KyHycoBoW pa3pa0oTaHa CHCTeMa CEHCMHUYECKOTo aHamm3a «JIH-
LEHTP», KOTOpas OCHOBBIBaeTcA Ha mporpamme Wgsnplot, rie omnpeneneHne OCHOBHBIX IapameTpoB
TUIOLEHTPOB 3eMileTpsiceHuil ocymecTnusercs naketoM «DIMAS» [5]. Cucrema «OmuueHTp» co-
JIEPHKUT:

— YIIPaBISIONIYIO IPOTpaMMy;

—nakeT nporpamm DIMAS;

— IMaKeT MpOorpaMM pacdera ImapaMeTpoB 3eMIIETPSICEHUS;
— 0a3y JaHHBIX KaTallora 3eMJICTPICCHHIA;

— 0a3y JaHHBIX OIOJUICTCHEW CTaHIIMIA;

— makeT rpa)u4ecKux Nporpamm;

— ITaKeT CEPBHUCHBIX IPOTPaMM.

[IporpaMMHBIA KOMIUTEKC «DTHUIICHTP» BHITIONHSAET cO0p mHpOpMAIUU ¢ MU(PPOBBIX CTAHITUH,
BH3YaJIM3AIMIO 3aMHCed Ha DKpaHe Ui OMpEeeNIeHUs] MapaMeTpoB BOJHOBHIX (OpM, MpenocTaBiseT
BO3MOXKHOCTB OBICTPO OTpPENeIsiTh THIOLEHTP 3EMIIETPSICEHUS] U €T0 YHEPreTUYEeCKUe XapaKTepUCTH-
ku. Cucrema «ONHULEHTP» COCTOUT U3 MOJIHOTO Habopa mporpamMm 1mo o0paboTKe CeCMHYECKHX JaH-
HBIX, XpaHEHUIO UHpOopManuu (0a3bl JaHHBIX), IOUCKY U BbIJIA4€ JAHHBIX 00 OCHOBHBIX MapaMeTpax
3eMIICTPSICEHUH ¥ BPEMEHH BCTYILICHUH pa3IMuHBIX (Da3 celicMuuecknx BOTH. ba3za JaHHBIX BKITIOYAET
B ce0s KaTaior cOOBITHH M CTAaHIIMOHHBIC 0a3bl, B TOCICAHUX XPAHATCS MapaMeTphl BOJTHOBBIX GopM
3anuced 3emiieTpsceHuil. B cucremy «ONUIIEHTP» BKJIIOYEHBI Pa3JIMUHbIC MAKEThl MPOTpaMM IO aB-
TOMAaTUYECKOMY OIpEJeNIeHUI0 THUIOLEeHTpa U 3Hepruu 3emierpscenus: DIMAS, HIPO71, GIP [6].
[ocnenusas co3zmana B Unctutyte cericmonorun MOH PK u ocnoBana na anropurme HIPO74 [7].
OC00EHHOCTBIO CUCTEMBI « MUIEHTPY SBISETCS TO, YTO ONPEACICHUE THIIOICHTPOB 3eMIICTPSACCHHUI
Oasupyercs Ha peruoHanbHOM rogorpade CesepHoro TsHb-1llaHs [8], B OCHOBY KOTOPOTO 3aJI0KEHA
CKOPOCTHAsi MOJIENIb CPENbl C JAUCKPETHOCTHIO 1O TIyOHMHE 5 k. DHEpreTHYecKrne XapaKTePUCTHKH
(Kp, MPVA, MS) pacCUnTHIBAIHCH TIO TIPOTPaMMaM, HCIIOIL3YIONAM COOTBETCTBYIOIIHE KATHOPOBOY-
Hble QyHKIun [9-11].
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B nacrosmieii crarbe u mpunaraemoM Ha CD karanore [12] moMenieHsl He BCe 3eMIIETPICEHUS
Cesepnoro Tsup-llans, a mums ¢ Kp>6.6, oduiee uncio KoTopsix coctaBmio 412. Kapra ux snuieH-
TPOB IIPEJCTABICHA Ha pUC. 3.

75’ 76° T 78° 79° 80°

45°

Puc. 3. Kapra stunieHTpoB 3emuerpsiceanii CeBeproro Tsaub-1ans ¢ Kp>6.6 32 2004 1.

1 — snepreruueckuii knacc Kp; 2, 3 — ceiicmuueckas ctanius COM3 MOH Pecny6nuku Kazaxcran 1 OMCD AH Pecny6-
nuku KbIpreizcrad cOOTBETCTBEHHO.

Pacmipenenenue 3emierpsiceHnii mo sHeprerndeckuM kiaccam Kp mist Ceseproro Tsub-1llans
MIpUBEIEHO B Ta0I. 3.

Tabnauya 3. PacnpeneneHre 4ncia 3eMJIETPSICEHUN IO SHEPreTHUecKuM kinaccam Kp U cyMMapHast
BhIleNUBIIasica ceiicMudeckas sHeprus LF Ha CeepHoM TsnHb-111ane

K 7 8 9 10 11 12 Ns XE, Jloc
N 301 70 35 5 1 412 1.357-10"2

112 3emneTpsiceHuil TOKaNIM30BaHbl B HauOoliee CEHCMUYECKH aKTUBHBIX dYacTsax CeBepHOro
Tsaup-1llans — Ha TeppuTopun xpe6dToB 3annmiickuii U KyHreit-Anaray. Pacnpenenenue 3emmuerpsce-
HUH 10 SHEPTeTHYECKUM KJlaccaM Ha TeppuTopuu xpedtos 3amnuiickuil u KyHreii-Anaray npeacras-
neHo B Tabm. 4.

Tabnuya 4. Pactipenenenue 4ucna 3eMIETPACCHUI 10 3HEpreTHYeckuM kinaccam Kp U cymMMapHas
BBIJICNIMBIIASACS CceficMUUecKas SHeprust LE Ha TeppUTOPHM XpeOTOB 3aminMHCKUN U
Kymnreii-Anaray

Kp 7 8 9 10 Ny SE, [
N 85 19 7 1 112 0.020-0"

[Ipu cpaBHEeHNM MaHHBIX TaOi. 3 ¢ aHAMOTWYHBIME JaHHBIME 3a 2003 1. [3] BuauM, uro oObriee
gucino Ny=412 3emnerpsicenuit B 2004 r. He3HaunTenbHoO Bo3pocio (B 2003 r. — Ny=391), BenuuuHa
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’K€ BBIJCNUBIIEHCS CyMMapHOU celicMuueckoi sHepruu B 2004 r. (1.357-1012ﬂofc) YBEJIUYUIIACh B
cemb pa3 (B 2003 r. — X.E=0.184-10"% /Joc) 3a cuer 3emuerpsicenns 16 sBaps B 09"06™ ¢ Kp=12.1 [12].
s reppuropun xpe6ToB 3amnuiickuit U Kynreii-Anatay cymmapHoe yncino Ny=112 3emierpsiceHuit
yBenuumiIoch HesHauuTenbHo (B 2003 r. — Ny=105), BenuunHa BbIAEIUBIIEHCS CElicMUYECKOH 3HEp-
riu B 2004 . cHE3MITACh B ceMb pa3 (B 2003 1. — Y.E=0.142-10"* /o). B npenenax Kynreii- n Sammmii-
cKoro Anatay cyMMapHas SHEprus 3emieTpsceHHil He mpeBbicuia YpoBHA 10-To 3HEPreTHYecKoro
KIacca. 3emunerpsicenne, cuyunsireecs 30 suBaps B 10"07™ ¢ Kp=10.3, BbI3Bano B . Anmars (105 xu)
COTpsICEHHE WHTEHCHBHOCTHIO 2 Oasra.

OcHoBHBIE MapaMeTpsl celicmuueckoro pexuma CeepHoro TsiHp-11lans — ypoBeHb celicMude-
CKOW aKTUBHOCTH B €TUHUIAX Ao U yTOJ HaKJIOHA rpaduka moBropsieMoctd Y — B 2004 1., COOTBETCT-
BEHHO, paBHBI A1;=0.045, y= — 0.48. 3HaueHHe aKTUBHOCTH A |y CYIIECTBEHHO HUXE JOJTOBPEMEHHOIO
cpenHero, paccuuTaHHoro 3a 1951-1995 rr. s atoro paifona [13].

Cerp cranumii UT'H HALl MOMP PK B 2004 r. nonmogHMIach HOBOM CEHCMUYECKOM rpymImon
(CT') «AxOymak», pacHojIo)KeHHOH B 3amamHoM Kasaxcrane. OTta rpymnma mocTpoeHa B AWTHKeOHi-
CKOM paiioHe AKTIOOMHCKO# obOnactu B cotpynunuectBe ¢ AOTAK (CILA), Boanu oT KpyHnHBIX Ha-
CEJICHHBIX MYHKTOB: I'. AkTOO€ Haxoautcs B 200 km k ceBepo-3amnajy oT Hee; B 20 xu K 0Ty pacrioio-
xkeHo cermenne Tammeik, B 50 km k 3amamy — Kaifipaktel. Ha tomorpadwmueckoit ocroBe (puc. 4)
mokazaHo pazmenieane CI' « AkOyirak» — cxeMa pacIioIOKEHHUS MPUOOPHBIX CKBAXXUH U TEXHUIECKOMN
mnomanku (ROOF).

59.91 59.92 59.94 59.9

255.2

49.27

ROOF| 3

49.26

49.25

49.24

49.23

Puc. 4. Tonorpaduueckas Kapra yuacTka pa3MeLICHHUs CEHCMHUYECKO rpynnbl « AKOyIak»

1-3 — mecra pacnosioxenus npudopHbix ckBaku (ABK 01-09), mpubophoii ckBaxkunbsl (ABK31) mis TpeXKOMIOHEHTHOTO
celicMoMeTpa u TexHuueckoi miomanku ROOF cooTBeTcTBEHHO.

B reonoruyeckom otHomenuu CI' «AkOymnak» pacrojaraercsi B mpejenax I0KHOW JyacTu AK-
OyJnakcaliCKOro TPaHHTHOTO MacCHBa BepxHemaeo30ickoro Bo3pacta (Y PZ3). MaccuB mioxo oOHa-
JKC€H, C NOBEPXHOCTU €I'0 MOpOoAbl MEPEKPHITHI CYTIIMHUCTBIMU OTJIOXKCHUSIMU. Ilo rpaHuTaM v BMENIaro-
MM TIOPOJIaM pa3BHUTa Me3030MCKas Kopa BhIBETpuBaHMA. KOpeHHBIE TPaHUTHI OOHAXKAIOTCS B FOKHOM
JacTH y4acTKa BOJIM3U U B pycie O0anku AkOynmakcaii, B pycie 6anku Kapmakrac, BONMH3M MyHKTOB TIPH-
OopHbIX ckBaxkMH 7 U 9. KopeHHbIe TpaHUTHI XOpOIIO OOHAXKEHBI TAKXKe K CEBEPY OT ILUIOMIAIKH B JOJIHU-
He p. Kaiipaxtsl [14].
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Ceiicmudeckas rpynmna «AkOy-
JIAK» aHAJOTMYHA [0 KOH(HUrypauuu
JIBYM JICUCTBYIOIIUM CEMCMHUYECKUM
rpynmnaM — «Makanun» u «Kaparay»
[15] u coctouT u3 10 Touek HabIIOIC-
Hus (puc. 5), pacronI0oKeHHBIX 110 IBYM
OKpPY>KHOCTSIM C OOIIeil IICHTpalbHOM
TOYKOM.

Pamnyc OonbImioi OKpyKHOCTH
coctaByseT 2 xkm, manod — 500 m. Ilo
OONBIION OKPYKHOCTH pacIoyiaraeTcs
nATh NpuOOpHBIX ckBaxnH (ABKOS5 —
ABKO09), o manoit — tpu (ABK02 —
ABKO04). T'myOuHa 9THX CKBaXXUH
40 m, B IEHTpaAJIbHOM TOUYKE MPOUJICHBI
nBe mpuOopHbIe ckBakWHBI (ABKOI,
ABK31) rnyounoii 80 m. Ha nesstu
MyHKTaX B CKBAXXWUHAX YCTAHOBJICHBI
NEBSTH  OJHOKOMIIOHEHTHBIX  BEPTHU-
KaJbHbIX ceficMomeTpoB GS-21. Kpo-
M€ TOTO, MMEeTCs OJlHa IIMPOKOIO-
JIOCHAsI TPEXKOMIIOHEHTHAsI CTAHIIHS C
ceiicMoMeTpoM KS54000-CTBTO

58" 55'12"E
e I

59° 57' 36"E

ABKO09

A

49° 16' 48"'N

ABKO5

A

ABKo4 A
A

ABKO2

A

ABK31
ABKO1

A

ABKOG

ABKO3

A

ABKO08

ABKO7 49" 14' 24"'N

Puc. 5. Cxema pacIionoXeHus! 3JIeMEHTOB
celCMUYeCKOr TPyMIbl «AKOYITaK»

(ABKAR), yctaHOBNIEHHAs B LIEHTpE TPyIbl. B Tabn. 5 mpuBeneHsl KOOPAWHATHI BCeX MPUOOPHBIX

CKBaYKUH CEMCMUYECKOMN IPYIIIHI.

Tabnuya 5. KoopauHaThl MECT paCIOJIOKEHUsT NPUOOPHBIX CKBAKUH CEHCMHUYECKOH TIPYIIIBI

«AKOymaK»
Ne Kon hy, Koopaunater |I'my6una| PaccrosiHue oT npuOOpHON CKBaXKMHBI
CKBaKHHEI M GPS CKBXKHH, | 10 TEXHHYECKOU 10 CKBAYKHHBI
(cucrema M IUTOIIAIKH, ABKO1 (uentp),
WGS-84) M M
1 ABKAR (ABK31) 232.51 |49°15'20.0" N 80 1740.4 5
5 m k 3anany ot ABKO1 59° 56’ 349" E
2 ABKO1 232.59 |49°15'20.0" N 80 1732.2 -
59°56'35.0"E
3 ABKO02 229.54 |49°15'32.8"N 40 2112.0 550
59°56'47.3"E
4 ABKO3 234.07 |49°15'03.8" N 40 1697.5 500
59°56'35.0"E
5 ABKO04 236.14 |49°15'28.1"N 40 1445.3 500
59°56' 13.5"E
6 ABKO5 238.94 |49°16'24.9"N 40 3021.9 2000
59°56'35.0"E
7 ABKO06 230.93 149°15'40.1" N 40 3749.1 2000
59°58'09.6" E
8 ABKO07 230.0 |49°14'27.5" N 40 3060.1 2000
59°57"33.5"E
9 ABKO08 233.85 |49°14' 19.2" N 40 1495.5 2250
59°55'41.0"E
10 | ABKO09 236.78 |49° 15" 41.0" N 40 1154.5 2000
59°55'05.0" E
11 | R (texHuyeckas 241.27 149°15' 04.1" N = = =
TUIOIIA/IKA) 59°55'"124"E

Peructpanys curaanoB npou3BoauTCs B U(ppoBOM Bre. PexxuM peructpanuy HENpepbIBHBIN.
UYucno oTcyeToB B CEKYHy CTaHIApTHOE JUIsl BceX KaHaloB U cocTanister 40.
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KoMMmyHMKalMOHHas! CTPYKTYpa HOBOW CeHCMHYECKON IpymIbl «AKOYIak» MpeicTaBiIeHa Ha puc. 6.

ABK31/bh,be.bz \

ABKO1/sz
§ LjeHmp daHHbIX E

Anmamesi
Satellite dish

< > =1
—
ABKAR
SERVER

Lentp coopa nudop-

Mauuu ceiicMuyexoii
rpynnsl Akfyaak

AFTAC
Florida
CLIA

Satellite dis!

Puc. 6. Cxema opranuzanuu cOopa 1 rnepeaadn JaHHBIX CeiiCMUUECKOl rpynsl « AKOyIaK»

Kak BugHO M3 IprBeeHHON cXeMBblI, cOOp M onn(pOBKa UCXOTHBIX JAHHBIX MPOMCXOAAT Ha KaXK-
JIOM TIYHKT€ HaONIOIeHUH. 3aTeM 10 TeIeMeTpPHYECKUM KaHajlaM CBSA3H JaHHBIE TepeJaroTcs Ha IIeH-
TpanbHBIA TMyHKT cOopa mHPopMaruu CIT «AxOymak». Jlamee, depe3 CITyTHUKOBBIM KaHaN, JaHHBIC
noctynaioT B LleHTp gaHHBIX (T. AJIMAaThl), TIe¢ YCTAHOBJICHO KOMMYHHUKAIIMOHHOE U KOMIIBIOTEPHOE
obopynoBaHue, obecneunBaroniee coop, 06paboTKy U mocieayouyo nepenady nanusix. M3 Lentpa
naHHbIX (r. Anmartsl) nanHbele CI' « AkOynak» nepecbuiatorcess B HannoHaneHbl neHTp AanHbix CIITA
(®mopuna). Bee mponemypsl, CBI3aHHBIC ¢ N3MEHEHHEM KOH(GUTYpAIIUH CETH, HaCTpOHKaMH, Kauo-
POBKOH OCYIIECTBILIIOTCS AucTaHOHHO u3 LlenTpa manueix UI'WM HALL PK (r. Anmvaren). Jaraasie CIU
«AxOynak» CcTajad BKIIIOYATHCS B 00pabOTKy COBMECTHO ¢ TaHHBIMH Apyrux crannuid cetn HSL PK ¢
suBaps 2004 r. HoBas celicMuyeckas rpymma ob6jagaeT BICOKOH 3((EeKTUBHOCTHIO KaK IPU PETUCT-
palyy peruoHaNbHBIX CEHCMUYECKHX COOBITHH, TaK U TeIeceHCMUYECKHX, SBIAACH XOPOILIUM JIOTIO0JI-
HEHUEM BCEU CETH.

B utore B 2004 1. B coctaB cetn ceiicmudeckux HaoOmoaeHuit HALL PK (puc. 1) Bxomunmm Bo-
ceMb ceiicMmueckux rpynn (AkOymak, Makanuu, Kaparay, Kypuaros-Kpecr, UkanoBo, Bocrounoe,
3epenna, bopoBoe-AS057) U IATH TPEXKOMITOHEHTHBIX CTaHIUH («AKTIOOMHCK», «bopoBoey», «Kyp-
garoB», «[lomropnoe», «MakaHun»). B Tabn. 6 mpuBedcHBI CBeJeHHS O TNapaMeTpax CTaHIUR
UT'U HALI PK, a B Tabn. 7 — o ceificMuuecKoi amnmaparype.

Tabnuya 6. Csenennst o cedicvudeckux rpynmax (CI') um oTaenbHBIX HUQPOBBIX CTaHIMAX

HAILT PK B 2004 1.
I'pynma/crannus Jara Koopaunatet

HaszBanue Kon OTKPBITUS o°, N A°, E hy,

M
1 CT 3epenna ZRNK 22.07.1994 52.951 69.004 380
2 Boposoe BRVK 23.07.1994 53.058 70.283 330
3 CI" Ykanoso CHKZ 23.07.1994 53.676 70.615 120
4 CT Boctounoe VOS 24.07.1994 52.723 70.980 300
5 AKTIOOMHCK AKTK 01.10.1994 50.435 58.017 360
6 CT Kypuatos-Kpect KUR21 15.01.1995 50.622 78.531 200
7 Kypuaros KURK 26.03.1995 50.715 78.621 184
8 MaxkaHuu MAKZ 14 09 1996 46.808 81.977 600
9 IMoxaropxoe PDG 18.10.1997 43.327 79.485 1277
10 CI" MakaHuu MKAR 28.08.2000 46.794 82.290 554
11 CI” Kaparay KKAR 11.12.2001 43.103 70.512 475
12 CI” bopoBoe BVAR 15.07.2002 53.024 70.388 420
13 CI" AkOynak ABKAR 28.12.2003 49.256 59.943 362
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Taénuya 7. lannapie 06 anmapatype nudpossix crannuid HALL PK 8 2004 .

Hazpanue Tun Ilepeuens | YactotHsiit |YacTtora |Pa3psia-|UyBCTBUTENBHOCTD,
CTaHIINK Allllu KaHaJIOB JAama3oH, | ompoca | HOCTh Benocurpad —
ceficmomeTpa Iy JNaHHbIX,| AL orcuet/(m/c),
[16] Iy akceneporpagp —
orcuet/(m/c?)
CT 3epenza Quanterra 680+STS-2 BH (N, Z, E)v |0.033-20 40 24 1.56-10°
ZRNKI1-ZRNK6 |Quanterra 680+K213-CM1 |SH (Z)v 0.5-10 40 24 4.81-10°
Boposoe Quanterra 680+STS-2 BH (N, Z, E)v 10.033-20 40 24 1.56-10°
Boposoe IDA MK7B + STS-1 BH (N, Z, E)v |0.003-10 20 24 0.30-10°
(IRIS/IDA) IDA MK7B +STS-1 LH (N, Z, E)v |0.003-0.5 1 24 0.074-10°
IDA MK7B +STS-1 VH (N, Z, E)v |0.003-0.05 0.1 24 0.02-10°
IDA MK7B +FBA LN (N, Z, E)a 0-0.003 1 24 3.8-10"
IDA MK7B +GS-13 SH (N, Z, E)v [0.05-20 40 24 0.74-10°
YKanoBo Quanterra 680+STS-2 BH (N, Z, E)v |0.033-20 40 24 1.56-10°
CHK 1-CHK6 Quanterra 680+K213-CM1 |SH (Z)v 0.5-10 40 24 4.81-10°
Boctounoe Quanterra 680+STS-2 BH (N, Z, E)v |0.033-20 40 24 1.56-10°
VOS1-VOS6 Quanterra 680+K213-CM1 |SH (Z)v 0.5-10 40 24 4.81-10°
AKTIOOHHCK REFTEK72A+ CMG3-ESP |BH (N, Z, E)v [0.1-20 40 16 0.2235-10°
KypuatoB-Kpecr |IASPEI16+ K213-C SH (Z)v 0.5-10 40 16 0.052:10°
(KURO1-KUR21)
Kypuaros IDA MK7B + STS-1 BH (N, Z, E)v |0.003-10 20 24 0.31-10°
(IRIS/IDA) IDA MK7B +STS-1 LH (N, Z, E)v |0.003-0.5 1 24 0.077-10°
IDA MK7B +STS-1 VH (N, Z, E)v |0.003-0.05 0.1 24 0.019:-10°
IDA MK7B +FBA LN (N, Z, E)a 0-0.003 1 24 3.8:10"
IDA MK7B +GS-13 SH (N, Z, E)v 0.05-20 40 24 0.74-10°
Makaman Quanterra 380+STS1 BH (N, Z, E)v |0.003-10 20 24 0.92-10°
MAKZ Quanterra 380+STS1 LH (N, Z, E)v 0.003-0.5 1 24 0.23-10°
(IRIS/GSN) Quanterra 380+STS1 VH (N, Z, E)v |0.003-0.05 | 0.1 | 24 0.057-10°
Quanterra 380+STS1 VM (N, Z, E)v|0.003-0.05 0.1 24 5.969-10"
Quanterra 380+STS1 UH (N, Z, E)v 0.003-0.005|  0.01| 24 0.075-10°
Quanterra 380 + FBA LL (N, Z, E)a |0-0.003 1 24 1.87-10"
Makanan MKAR |AIM24+KS-54000-CTBTO |BH (N, Z, E)a 0.03-16.7 40 24 0.25-10°
MKO01-MKO09 AIM24+GS-21 SH (Z)v 0.05-20 40 24 0.075-10°
Kaparay KKAR |AIM24+KS-54000-CTBTO |BH (N, Z, E)a 0.03-16.7 40 24 0.25-10°
KKO01-KK09 AIM24+GS-21 SH (Z)v 0.05-20 40 24 0.075-10°
Ax6ymak ABKAR |AIM24+KS-54000-CTBTO |BH (N, Z, E)a [0.03-16.7 40 24 0.25-10°
ABKO1-ABK09 |AIM24+GS-21 SH (Z)v 0.05-20 40 24 0.075-10°
IMozxropaoe REFTEK72A+ CMG3-ESP |BH (N, Z, E)v [0.1-20 40 24 0.954-10°
CT Boposoe Europa-T+ CMG-3TB  |BH (N, Z, E)v |0.003-5 40 24 0.100-10°

Oroii ceThio it Beel Tepputopuu Kazaxcrana oOecrniedeHa MpeICcTaBUTENbHAS PETHCTPAIUs
3emueTpsiceHuit ¢ Kni=9. Meronuka oopadorku nanusix B [ICCOCHU UT'M HALL PK ocranacek mpex-
Helt [2]. Obmee uncno nokanu3zoBaHHbIX ceThio HALL PK 3emnerpsicenuit cocrasmio 46 [12].

Conubiil katajor 3emiuerpscenuii Kasaxcrana [12] comepxut 458 3emnerpsicenuit ¢ Kp=6.6—
14.5, B Tom uucne jis paitona «CeBepHblil Taab-111anb» B KaTanor BKIOUYEHBI BCE 3apErUCTPUPOBAH-
Hble 3emueTpsiceHus ¢ Kp>6.6 (412 3emnerpsacenuii). Ha ocranpHOM Tepputopun Kazaxcrana pac-
CMaTPHUBAIOTCS 3eMIICTPSICEHUS TOJBKO ¢ Kp>8.6 (46 3eMIIeTpsICCHHIN).

Ha puc. 7 mpencraBineHa kapTa >MHIEHTPOB 3emieTpsiceHuit ¢ Kp>8.6 Ha Bceil TeppuTopuu

Kaszaxcrana v mpurpaHu4HbIX paifoHOB.
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Puc. 7. Kapra sninnienTpoB 3emiierpsicennii Kazaxcrana (BkimoueH paiion «CesepHbli TsHbp-111aHby,
BBIJICNICHHBIN paMKoii) ¢ Kp>8.6 3a 2004 r.

TIponymepoBans! cunbHbIe (Kp>10.6) 3emierpsicenust B cooTBeTcTBHH ¢ Tpadoii 1 katamora [12].

Ha CeBeprnom Tsub-11lane caMbIM 3HAYUTENBHBIM COOBITHEM TOJa SBUJIOCH YIIOMSHYTOE BBI-
e 3emuierpsiceHue 16 suBaps ¢ Kp=12.1 B orporax xp. Tepckeii-Anaray (¢=42.47°N, A=75.20°E;
2 Ha puc. 7). KonebaHus ¢ HHTEHCUBHOCTHIO 2—3 Oaura OT ATOTO 3eMIIETPSICEHUST OBIIIM OTMEUYEHBI B
r. AmMaTtsl (163 xm).

Ha Bceii Teppuropun Kazaxcrana camoe cunbHoe (Kp=12.8, MPVA=5.6) 3emnerpsacenue (12 na
puc. 7) npousonuio 27 okTaOps B 09"23™ B Jxynrapckom Anatay. IHTEHCUBHOCTh BBI3BAHHBIX UM
cotpsicennii Ha Tepputopun Kazaxcrana cocraBuina 4 6amna B 1. Capkann (35 xu) u 1. [xancyrypos
(53 km), 2 6amma — B 1. Anmatel (322 ku). Mexanuszm ouara omnpexaeneH H.H. Ilomemko mo
35 3nakaMm nepBbIX BeTymuieHui Ha cranuuasx COMOD MOH u UT' HALL PK, crenens corna-
COBaHHOCTHU HAOJIOJCHHBIX 3HAKOB cocraBisieT 100%, pa3dpoc 3HaUCHH TTapaMeTpOB MeXa-
HHM3Ma ouara He mpesbimaet 4°. IlapaMeTpbl MEXaHM3Ma OYaroB TJIABHOTO TOJNYKA M TPEX €r0
aTepIIOKOB B HIKHEH noychepe mpuBeaeHbI B Ta0. 8.

Ta6nuya 8. TlapaMeTpsl MEXaHH3MOB 04aroB 3emyeTpsicenns 27 okTsops B 09"23™ ¢ Kp=12.8 u
Tpex ero aTepIIoKoB

Ne | Tara, to, h, Kp OcH II1aBHBIX HAPSDKECHAN HopmansHbIe IIIOCKOCTH

0 M| U MUH c | KM T | N \ P NP1 | NP2

PL (AZM| PL (AZM| PL |AZM| STK | DP |SLIP| STK | DP |SLIP

27.101 092336.1 |20 | 12.8 | 46 | 264 | 38 49 | 18 | 154 | 287 | 43 | 156 | 35| 73 | 50
8.8 | 57 77 125 (215|119 314 | 79| 34 | 141 | 204| 69 | 63
85 | 51 | 111 |27 | 240 | 26 | 344 | 118 | 31 | 153|233 | 76 | 62

10.6 | 74 | 216 | 14 5 8 97 (203 | 39 | 113 | 356 | 54 | 73

W N =

B ouare rimaBHoro romuka (Ne 1, ta6m. 8) nmo HoganbHOU MockocTH NP/ cyOIIMPOTHOTO MPOCTH-
paHusl, ajaIeil Ha ceBepO-BOCTOK, MOJBMUKKA ONpeAeIcHa KaK CABUT0-B30pOC ¢ HE3HAYUTEIbHON
B30pocoBoii cocraBistomed (puc. 8). Ilo BTopoii mockoctu NP2, MMEIOIIeH CeBEpO-BOCTOUHOE
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MpOCTHpaHUe W MaJieHHe Ha IOro-BOCTOK, MOABHM)KKA OIpejaesieHa Kak B30poco-cAaBuT, ¢ mpeobia-
Jaroned B30pOCOBOM KOMIOHEHTOH. OCh HANPSKEHUS CXKATUS OJM3TOPU30HTAIIEHA U OPUEHTUPO-
BaHa cyOMepunnoHanbHO. OCh HAPSDKEHUS PACTSHKEHUS UMEET OJU3IINPOTHOE MPOCTUPAHHE U CO-
cTaBisieT ¢ ropusoHToM 46°. HalineHo pelleHHe MeXaHW3MOB 04aroB TpeX aTEPIIOKOB 3TOrO
semuterpsicenusi. [lepseie aBa adreprioka ¢ Kp=8.8 u Kp=8.5 MMEIOT MexaHU3M od4ara, moJo0HbI
rJIaBHOMY TOJYKY, C IPOTUBOIIOJIOXHBIM HAIIPAaBJICHUEM NAaJJI€HNUA HOAAJIbHBIX miockoctei. B ouare
TpeThero adrepmoka ¢ Kp=10.6 peanu3oBan B30poC M0 00eUM HOJATBHBIM TUIOCKOCTSIM, HMEIONTUM
Onu3MepuIuoHanIbHOe npocTupanue. OCk C)KaTUsl B €0 o4are OpUEHTHPOBaHA OJIU3LIMPOTHO, YOI
norpyxenus onu3ropuszoHTaieH. Ock pacTsHKeHHs OJU3BepTUKANIbHA. BO3MOXKHO, MOABUKKA B 3TOM
odare IpoU30ILIa MO JeHCTBUEM BTOPUYHBIX HATIPSKEHHIA.

78" 79" 80" 81° 82

BCriz

81

Puc. 8. CtepeorpaMMbl MEXaHU3MOB 04YaroB 3eMJIeTpsiCeHUs 27 OKTsA0ps ¢ Kp=14.5
1 €T0 TpeX aQTepIIOKOB B MPOSKIIMHA HUKHEH MOTyChephl

Hapsiny ¢ onncaHHBIMHU BBIIIE CHIIBHBIMH 3€MJIETPSICEHISIMH TPEICTABIAIOT UHTEPEC YETHIpE
Oonee crnadbie (Kp=8-9) 3emneTpsiceHus1, 3aperucTpUpOBaHHbIe B o0nacTsax KazaxcraHna, cunTarommx-
cs aceicMUIHBIMH (pHC. 7).

JBa w3 Hux npowusouuid 17 ampens B 19"22™ u 19"56™ ¢ oaMHAKOBBIMH MarHuTyJaMu
MPVA=3.1 (0o ¢ pa3ubiMu kiaccamu — Kp=8.2 u 8.9 cootBercTBeHHO [12]) B ceBepHom Kazaxcrane,
BOM3u r. Pyauetit (87 u 92 xwm), Tae omryianucek ¢ /=3 Gamna.

UHTepecHbIM COOBITHEM SBISICTCS Takke 3emuerpsicenne 18 ampemss B 17"06™ ¢ Kp=8.7,
MPVA=3.6 Ha Tepputopuu ObIBIIero CeMHNAIATHHCKOTO HCHBITATECIHRHOTO ITOJIMTOHA, B paloHe
xp. Mypxuk (¢=50.05°, A=77.44°). B stoii vactn Ka3zaxcraHa 3eMJIETpSICEHHs MTPOUCXOMIT KpaitHe
peaxo.

28 okrs16ps B 18"41™ B ceepHoii yactn Kasaxcrana B6Imsu rpaHuisl ¢ Poccueit (¢=53.59°,
A=76.42°) mpounzonuio ceicMudeckoe coositne ¢ Kp=8.7, MPVA=3.5. CoObITHE OBIIIO 3apETHCTPUPO-
BaHO psiioM celicMuueckux cetedd u nmonaio B Otosterend NEIC, REB u ISC. C Gonbiioi BeposiTHO-
CTBIO 9TO COOBITHE SIBIISIETCS 3EMIICTPSACCHHUEM.

OcTanpHBIEe 3€MIIETPSICEHUSI OTHOCATCS K TPATUIIMOHHO CEHCMUYECKH aKTUBHBIM oOmacTsim Ka-
3axcTtaHa — 310 CesepHblil Tsub-1lane u [pxyHrapus (puc. 3, 7).
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