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Pegepar

Otuer 271 cTp., 169 puc., 11 Ta6ma., 90 HCTOUHUKOB

B coctaBe CeBepokaBka3zckoil reopu3nueckoid 0OCEpBAaTOPUU B HACTOSIIEE
BpeMsl  pa3BEepHyTa CUCT€Ma MOHUTOPUHIA JIOKAJBHOM ©  PErMOHAJIbHOU
CEHCMHYHOCTH, KOTOpasi Oa3upyeTcsl Kak Ha CTAllMOHAPHOW, TaK U HA MOOWJIbHOM
CEHCMHMUYECKON CeTH, CO3JaHHOM Ha 0a3e KOPOTKONEPUOAHBIX ceiicMorpados.
[IupokonoaocHsie NMPUOOPHI, BKIIOYEHHBIE B MOOWUJIbHBIE CTPYKTYpbI, MO3BOJSIOT
CO3/1aTh MOIIHYI) CUCTEMY Ji JETATbHOIO U3YUYEHHUsI TIYOUHHBIX CEHCMHUUYECKUX
MCTOYHUKOB, a Takxke i HaOMIOJCHUS 3a TENeCEUCMUYECKUMU COOBITUSIMU.
Crammmonapusie aedopmorpadsl W HAKIOHOMEPHI, YCTAaHOBJIEHHBIE B YETHIPEX
naboparopusix CeBepoKaBKa3CKOMl Teopu3nuecKkod 00CepBaTOPUU, HUCHOIb3YIOTCS
JUIsL M3ydeHusi 0oJjiee HU3KUX YacTOT OT CEHMCMUYECKUX HCTOYHUKOB M TMO3BOJISIOT
PEruCTPUPOBATH MEJIJIEHHBIE TTOABUKKH U JIOKAJIbHBIE HEYNpyrue AehopMalium.

Jlerom 2010 roma rpynmoi yuensix KbI'Y, UBMuMI" CO PAH, U®3 PAH un
BHO UAUN PAH B paiioHe Dap0pyccKOro BYJIKaHMYECKOIO IIEHTpa BIIEpBbIE ObLIA
pa3BepHyTa U opoOOBaHA B PEKUME HEMIPEPHIBHON pabOTHI IMHEHHAs ceiicMuuecKas
AHTEHHA TMPOTSHKEHHOCThIO 2,5 kM. OHa Brmodasa 6 TPEXKOMIOHEHTHBIX
ceiicmomerpoB Tumna CK-1II ¢ aBTOHOMHBIMH UU(PPOBBIMH PErUCTPATOPAMHU
«baiikan», wusroroBiaeHHbiMu yueHbiMu CO PAH. I'pynna Oblna pasBepHyTa
(cormacHO JaHHBIM  HAIIUX NOPEABIAYIIMX pab0T) HEMOCPEACTBEHHO  HAaJ
MarMaTH4eCKUM O4YaroM ByJIKaHa DIbOpPYyC, B TyHHEJE BCIIOMOTATENIbHON HITOJHHU
bakcanckoit HeUTpuHHOM 00cepBaTopuun

Ha nmepBom »Tame NmpoBEEHHBIX AKCIEPUMEHTANBHBIX PabO0T C pa3BEpHYTOMH
MOA3EMHOM ceMCMUYEeCKOW TIpynmoil oTpadaThiBAIUCh METOAUYECKHE ACTIEKThI
BEJICHUS PacYETOB C UCIIOJb30BAHUEM IOIYUYEHHBIX 3aIIUCEN C LENbI0 ONPEACIICHUS
XapaKTEPUCTUK MHUKpocercmuueckux ImymoB B mrTonbHe BHO HAM PAH, ux
CYTOUHBIX BapHUalluid, MPOSBICHUM TEXHOTEHHBIX IIYMOB, CBSI3aHHBIX C pabOTOM
nogzemMHoro kommiekca bBHO MAM PAH, a Ttakxke xapakrtepa peruoHajIbHOU
CEeMCMHYECKON aKTUBHOCTH B palilOHE MAarMaTU4eCKOro oyara ByJIKaHa DJbopyc.

[lonyueHHble JaHHBIE MO PETUCTPALMM MECTHBIX CEMCMUYECKUX COOBITHH,



3apPETUCTPUPOBAHHBIX JIMHEWHON aHTEHHOM, OTpa)kKalOT BeCch HA0Op CHTHAJIOB,
KOTOpbIE yaaeTcss HaOmoaaTh B palloHe DiIbOPYCCKOTo BYJKAHMYECKOro LieHTpa. B
TEUEHHE CYTOK yAAaeTcs 3apeructpupoBath 10 15-20 m Oosiee pa3zHOMAacCIITAOHBIX
JOKaJIbHBIX CEUCMHUYECKUX COOBITHI. OTAeNbHBIE COOBITUS NIUTEIBHOCTBIO 10 OoJiee
10 cexkyna cBsizaHbl ¢ IMHAMHYECKHMMHU MPOLIECCAMHU B JIOKAJIBHBIX JUJIATAHCHBIX
CTPYKTypaxX MarMaTU4eckKux o0pa3oBaHUil ByJikaHa DIbOpYC.

Takum oO0Opa3oM, TpU BBINOJHEHUHM 3aIllJIJaHUPOBAHHBIX pabOT B paMKax
Hacrosein HP namu Bnepseie Ha CeBepHoM KaBkase Oblia pa3BepHyTa MOA3EMHas
JIMHEHAsT CEMCMUYECKasi aHTEHHA, KOTOpasl MO3BOJIMIIA MOJYYUTh YHUKAIbHYIO, HE
MMEIONTYI0 aHanoroB B Poccum, reopusnyeckyro HHPOpMAIMIO O «OKU3HW» BYJIKaHa
OneOpyc. JlanpHeline UCCIEAOBAaHUS HTUX MPOIECCOB TO3BOJAT BBIUTU Ha
TEXHOJIOTUHU NMPOTHO3UPOBAHKS AKTUBU3AIMU BYJIKAHUYECKUX MTPOLIECCOB B PETHOHE.

[Tocne 3aBepuieHHs pabOT MO YCTAHOBKE M BBEIAEHUIO B JKCILTyaTaLHIO
JUHEUHOW CeMCMOaKyCTUYECKOM aHTeHHbl Mbl MPUCTYNUIUM K paboTam BTOpOH
ouepenu. OHM BKIIOYAIM  pa3BepThIBAHHE MOOWJIBHOW  HUH(POPMAIMOHHO-
W3MEPUTENBHON CHUCTEMBI, BKIIIOYAIOUIEH CIEIUAIN3UPOBAHHBIE HU3KOYACTOTHBIC
CEHCMOMETPBI, 00E€CIEUNBAIOUIUX 30HIUPOBAHUE TIIYOMHHBIX CTPYKTYp BYJIKaHA Ha

BojiHax Penes B vactornoM auanazone 0,05 — 10 I'm.
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BBenenue

[lenp Bemmonuenuss HUP:

[IpoBeneHue wuccieoBaHUil B O0OJACTU: MPOTHO3UPOBAHUSI COCTOSIHHS
OKpy>Xarouie cpeabl, GU3NYECKHMX U XUMHYECKUX MPOILIECCOB B HEHM, OLEHKU U
OCBOEHHUSI PECYpCOB, OIIEHKM TEXHOTCHHBIX W TMPUPOAHBIX PHUCKOB, H3YUYEHUS
KOCMHYECKHX 0OBEKTOB.

[IpoBenenne wuccienoBaHU W O0ECHEYeHHE Hay4HO-UCCIEI0BATEIbCKHUX,
OMBITHO-KOHCTPYKTOPCKUX U TEXHOJIOTUYECKUX pabOT, MPOBOAUMBIX OpraHU3aIUIMHU
Poccuiickoit  ®epnepanuu, ¢ TPEIOCTABICHHEM BO3MOXKHOCTH MCIOJIb30BAHUSA
METOJIOB HAYUYHBIX UCCIIEIOBaHUM, pa3pab0TaHHBIX UM OCBOCHHBIX JIJISl YHUKAJIbHOU
ycTaHoBkH, cteHaa (YCVY).

Pa3Butne MarepuanpHO-TexHUYeCKOH Oa3pl YCVY myTreM J0OCHaIIeHUs
MMEIOIIUXCSl CHEIUaTu3UPOBAHHBIX KOMILUIEKCOB (Jabopatopuil), mpuodpeTacMbIiM
Hay4YHBIM O00OpYJOBaHMEM [JIsi OOECIEUECHHUS] U Pa3BUTHUS UCCIEAOBaHUN B (dopme

KOJVICKTUBHOI'O ITOJIb30BaHMA.

CeBepublii KaBka3 xapakTtepusyercsi CaMOW BBICOKOM CEUCMUYHOCTBIO B
eBponenckol dactu Poccum. BpIsiBiieHHE 37€Ch MNOTEHIMAIBHBIX CEUCMHYECKUX
04aroB M JOJITOCPOYHBIN MPOTHO3 CHJIBHBIX 3€MJICTPSICCHUM MMEIOT YpE3BbIYAHOE
3HAYE€HUE 11 OLIEHKH CEMCMHYECKOW OMACHOCTH W CEUCMHYECKOIO PHUCKA B ITOM
T'yCTOHACEJIIEHHOM U MPOMBIILICHHO Pa3BUTOM PETUOHE CTPAHBI.

N3ydenne TOHKOM CTPYKTYphl T€OJOTUYECKON cpeabl, (PU3nueckux u
XUMHYECKHX TMPOIIECCOB, MPOTEKAOIINX B OTACIbHBIX JIOKATBHBIX O00pPa30BaHUSX, C
1IeJIbI0 TIOMCKa MH(GOPMATHUBHBIX MPEABECTHUKOB TOTOBSIIUXCSA KaTaCTPOhUUECKHUX
COOBITUM (3eMIIETPSICEHUN, JIaBUH U CeJeH, BYJIKAHUYECKUX M3BEP>KEHHI) B palioHax
Cesepnoro KaBkasa miaHupyeTcsi BBINOJIHUTh Ha 0a3e MCIOJIb30BAHUS YHUKAIBHOM
ycraHoBkM  «KomrmiekcHass — reodusudeckass — MHGOPMAIMOHHO-U3MEPUTEIbHAS
cuctrema KabapauHo-bankapckoro rocyaapCTBEHHOro YHHBepcuTera um. X.M.

bepoekoa (KI'®UUC KBI'Y), B wuHTepecax yTOYHEHHUS [JOJTOCPOUYHBIX U
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CPEAHECPOUYHBIX KPYIMHBIX CEMCMUYECKUX COOBITHH.

[IpoBenenre wuccienoBaHU W O0ECHEYEeHHE Hay4HO-MCCIEI0BATEIbCKHUX,
OMBITHO-KOHCTPYKTOPCKUX U TEXHOJIOTHYECKUX PAOOT, MPOBOJUMBIX YUPEKIACHUIMHU
Poccuiickoii akagemun Hayk U Beicmiei mkonbl (I'eopusnueckas ciayx6a PAH,
Nuctutyr ¢usuku 3emnum um. O.JO. IlImuara PAH, WHCTUTYT siAepHBIX
uccienoBanniit PAH, WHCTUTYT 3€MHOro MarHeTu3mMa U pPaclpOCTPAHEHUS
pamuoBonH PAH, MHCcTHTYT reosnorum u pynHsix MectopoxaceHuid PAH, Mucrturyr
BBIUUCIIMTEILHON MaTeMaTUKU U Matematudeckou reodpusuku CO PAH), MI'Y um.
M.B. JlomonocoBa KybaHckuM rocyapcTBEHHbIM YHUBEPCUTETOM U BopoHexckum
roCyJapCTBEHHBIM YHUBEPCUTETOM 00€CIIEUNBAETCS MPEIOCTABICHUEM YUEHBIM ITUX
HAay4YHBIX OpraHHU3alil MIHPOKUX BO3MOKHOCTEW MO HCHOJIb30BAHUIO OTIEIBHBIX
YHUKaJIbHBIX TPUOOPOB U TEXHOJOTHI; OKa3aHUE METOIMYECKOMN MOMOIIY B 00JaCTH
npukiiagnon reopusuku u reoxumun Ha 6aze KI'OUUC KBI'Y.

JanpHeliliee pa3Buthe matepuaibHO-TexHUYeckod 0azpt KI'OUUC KBI'Y
OyZeT MpOBOAUTCA MYTEM JOOCHAIICHHS MMEIOIIMXCSA JBYX CIEHHATU3HPOBAHHBIX
naboparopuil B palioHe DIbOPYCCKOro BYJKAHUYECKOTO IIEHTpa, MPUOOpPETAEMbIM
HOBBIM Hay4dHbIM OOOpYyJOBaHUEM Jig OO€CHedYeHUs: U Pa3BUTHUS HCCIEAOBaHUU B
(hopme KOJIEKTUBHOTO MOJIb30BaHUS.

YenoBek ¢ caMOro Hayaja CBOETO IOSBJICHUS HA IJIaHETE 3€MJIsI MCIIBITHIBAJ
MOCTOSHHYIO HE3AIIUIIEHHOCTh MEepe]l MOTYYUMH CUJIAMH IPUPOJbL: U3BEPKECHUSIMHU
BYJIKAHOB, 3EMJICTPACEHUSIMU, yparaHaMH, LIyHaAMU MOxapamu W Jp. B ucropun
IMBWIN3ALMM HM3BECTHBI TMPUMEPHI, KOrJa KPYHHbIE MPUPOIHBIE KaTacTpO(bl
COMPOBOXKJIANIUCHh TIYOOKMMHU COLIMAIBHBIMU MOTPACEHUSIMU; THOIM LIUBUIIU3AIUH,
pa3BaJIMBAINCh MMIIEPHM, CO3JaBAEMble BEKaMHM. B Hamie Bpems, HECMOTpsA Ha
MOCTOSTHHOE Pa3BUTHE CIEIUATU3UPOBAHHBIX HHPOPMAIMOHHO-U3MEPUTEIIBHBIX
CUCTEM, CPEICTB CBS3H, BO3MOKHOCTEN NMPENYyNPEXKACHUS U IBAKYALlNA HACEIICHUS U3
OMAaCHBIX PETHOHOB, MPEIOTBPAIICHHE KATaCTPO(YUUECKUX MOCIEICTBUN MPUPOTHBIX
KAaTaKJIM3MOB OCTAETCsl He pelIEHHOM 10 KOHILA npobiemoit. bonee Toro, ormeuaercs
MOCTOSHHBIA ~ POCT  MaTepHaJbHOIO  ymepba OT MPUPOIHBIX  KaracTpod,

CBHJICTEIbCTBYIONINIA O BO3pAcTalollell 3aBUCHMOCTH COBPEMEHHOTO OOINECTBa OT
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COCTOSIHUSI OKPY>KaloIllel CpeAbl U OT HAIIUX 3HAHUM O TPSAIYIINX TeOPU3NIECKUX U
TEXHOT€HHBIX KaTacTpOUUECKUX COOBITUSX.

[IpumepoM TOMY JIECHBIE TMOXKapbl, KOTOpPHIE JETOM 3TOr0 Troja CTalau
NpUYMHAMHM  KPYHOHEWIIUX  KaTaCTpOPUUECKUX  COOBITUM Ha  TEPPUTOPUU
EBponeiickoit wactu Poccum. OHu mnotpsicnu kpynHeumuid peruoH Poccum wu
MPUBEIIM KPYIHBIM MaTepUalibHBIM MOTEPSM U uUelloBeueckuM xkepTBaM. [lo cBoum
MacimitTadaM W M3JIYyYEHUIO TEIUIOBOM HHEPruM, KOTOPBhIE BbI3BAIU MOTYYHE
BOCXOJISIIIIME BO3JYIIHBIE TOTOKH, JIOCTUTIIME BEPXHUX CIIOEB cTparocdepsl,
katacTpoa  cou3mMepuMa C  MOUIHBIM  BYJIKAHUYECKUM  HM3BEPKECHUEM,
OTPENENAIONMM Ha 3aJlaHHBIi TEPUOJ JIOKAIbHBIE KIMMATHUYECKUE MEPECTPOUKHU.
Mpb1 ABUIUCH CBUAETEISIMHU, KOT/IAa YCTOMYMBBIM AHTUIIMKIOH HAJ €BpPOIEHCKON
Tepputopueii Poccuum He TONBKO CTal MOPUYMHOM KPYMHOMACIITAOHBIX JIECHBIX
MOKapoB, HO M MpEerpajui MyTh HACHIIICHHBIM BJarol BO3AYIIHBIM Maccam W3
Atnantuku. B pesynerare B EBpome Obutum 3aTomiieHsl 1enble ropoja. Ilo
OMpEeNIeNICHUIO 3Ta KaTtacTpoda MOKET ObITh OTHECEHA K MPUPOJHBIM KaTtacTpodam.
Onnako HEOOXOAMMO MOMYEPKHYTh, YTO Yy HMCTOKOB aHAJIU3UPYEMBIX COOBITHIA
CErOJIHSI MOXXHO BBIIGIUTh W TIPOILIECCHI, KOTOPBIE OMPEACNISUINCh HETaTUBHOMN
JEATeNIbHOCThI0 MHOTOYHMCJIEHHBIX UYMHOBHUKOB Pa3HOTO YPOBHS, YCTPAHUBIIUX
CTPYKTYpbl OTBETCTBEHHBIE 3a OXpaHy, COXpPAHEHHE M MOXAPHYI0 OE€30MaCHOCTH
necoB. YenoBedyeckue KEPTBbI, YHUUTOKEHHBIE >KUJIbIE 3JAaHUS — ITO PE3yJbTaT
NeUCTBUS HEOOy3JaHHOW CTUXWM M Halla IulaTa 3a MNPUMEHEHHUE AaKTHUBHBIX,
YCKOPEHHBIX METOJ0B BXOK/ICHUS B KalTUTAJIU3M.

CeBepnbiii KaBka3z B 3TOM OTHONIIEHWU MPEACTABIAET OCOOYIO OIMACHOCTD.
3nech HaOMIOAAeTCsl AaKTUBHU3AlMS BYJKaHa OJIbOPYC, PEryJsSIPHO MPOUCXOASAT
3eMIIETPSICEHUS U KaTacTpoduueckrue COOBITHUSI T'PABUTALIMOHHOTO MPOUCXOXKICHUS
(omoi3HU, cenu, 0OBajbl, CHEXKHBIC JJaBUHBI). Ha Harel mamsTtu cenb, COMEAITNN ¢
rop B bakcanckom yuiense. OH YHUUYTOXWI 3HAYUTEIBHYIO YacTh ropojia ThIpHBIAY3.

B IIpuanbsOpyche NaBUHHASA aKTUBHOCTH, KOTOpAsi OMPEAEIISIeTCs] CHEKHOCTBIO
3uM. Ha KpyThIX CKJIOHaX TOp MOIIHBII CHEXHBIM MOKPOB CIOCOOCTBYET

(bOpMI/IpOBaHI/IIO JJaBUH, B PE3YJIbTATC 4YCTrO0 BO3HUKAIOT KPU3HUCHBLIC CUTYAIlNH. B
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MOCHEAHUE JECATUIETU XX CTOJIETHS KOJMYECTBO OIIACHBIX JIABUH BO3POCIIO.
Hanbonee naBuHoomacHeiMu B I[lpusnsOpycbe Obuin 3umbl — 1954/55, 1967/68,
1973/74, 1975/76, 1978/79, 1986/87, 1992/93, 1996/97, 2005/2006 romos. s
nonuHbl bakcaHa 3To ObUIM 3MMBI  JIaBUHHBIX KatacTpod, NpHUBEIIINE K
YHUUYTOKEHUIO PA3HOBO3PACTHBIX JIECHBIX MACCUBOB, K Pa3pyLICHUIO KWIBIX 34aHUN
B baiinaeBo, nocenke Tepckoi, Ha moyisHe A3ay, K TMOEIu JI0JIeid, CKOTa, pa3phIBy
JIMHUM 3IEKTponepeaad, 3aBaiy J0pOr.

MaccoBblil X0/ CHEXHBIX JIABUH WJIM BOSHUKHOBEHHUE €IUHUYHBIX, HO 0CO00
KpYIHBIX JIaBUH, BCErJa MPEACTaBIsAeT yrpo3y xo3sictBy PecnyOnuku Kabapauno -
bankapus. Huskue 3uMHHME TeMmIepaTypsl BO3AyXa, CHJIBHBIE M MHOIAA yparaHHbIE
BETPBI, CHEXKHBIE 3aHOCHI M CHETOJIOMBI 3HAYMTENIBHO OCIOXKHSAIOT PalOHAIbHOE
UCITI0JIb30BAaHUE U IIPOMBIIIIEHHOE OCBOCHHE TEPPUTOPUH PecryOmuku.

[IpuBenemM TOJIBKO OJMH XApaKTEPHBIM IPUMEP, KOTOPBIM YKa3bIBA€T Ha
HEO0OXOJAMMOCTh MPOAOHKEHUS] MOHUTOPUHIA U TOCJI€ OKOHYaHUS CTPOMTENbHBIX
pa6ot. 10 mapra 2006 roga B 7 4. 22 MUHYTHI 10 MOCKOBCKOMY BPEMEHH MOIIIHAS
CHEXHasl JIaBUHa colia ¢ Topbl AHABIPYH (DABOPYCCKUM BYJIKAHUYECKUN LIEHTP) B
paiione bakcanckoii HeHTpuHHON 0OcepBaTopuu MHCTUTYTA SAEPHBIX HCCIeA0BaHUN
PAH. VYHukaibHOMYy HaydyHOMY y4YpexAeHUI0 Poccuilckol akageMuu HayK ObLI
HaHeceH OOJIbIION MaTepuaibHbId ymepO. BpUIO MOJHOCTBIO YHHUYTOXXEHO JIETO.
[Toru6nu mronu. Bo Bpemsi ctpoutenbcTBa Bce ObUIO MPOCUUTAHO. B COOTBETCTBUM C
IPOEKTOM OBLIM MOCTPOEHBI JAENO M MOabe3IHble MyTH. Huxke uX mocTpoeHs
KaMEHHBIE 3[JaHHsI, T/I€ Pa3MENIANNCh CIOPTUBHBIN 341, IOMEIIECHHS Ul criacaTeen
U pana ciayx0. OqHaKko, CTPOUTENN HE MPOBEIU U3yUYEHHE CTPYKTYpPHI JaBUHOCOOpA.
B pesynprare yepe3 20 JeT CIOXWINCH NOTOAHBIE YCIOBHUS, KOTOPBIE B KOPHE
WU3MEHUIIN CTPYKTYPY CHEKHOT'O IIOTOKA, YTO U IPUBEJIO K 3aXJIECTHIBAHUIO OCHOBHOM

Macchl B cTopoHy O0CepBaTOPCKUX MOCTPOEK.
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Pucynox 1 - OOmimii Bu 30HBI TpaH3UTa KaTacTpo(uIecKol JJTaBUHbI 16 qHEH ciycTs
nocie cxona (poro A.JI. Cobucepuua).

Cerognst B pailone bakcaHCKOro ymenbsi U Ha CKJIOHAX OIbOpyca KHUIIST
CTpOUTEIIbHBIE CcTpacTH. UenoBeKy CBOMCTBEHHO OBICTPO 3a0bIBaTh CBOU OIIMOKHU.

MHuorue roasl yuensie Poccun BenyT 1ieieHanmpaBiIC€HHBIE TEOPETUUECKUE U
AKCIEPUMEHTANIbHBIE HUCCJIEAOBAaHUS IO TOWUCKY HAAEKHBIX MPEIABECTHUKOB
pa3zHoMacmTaOHBIX Treo(U3nYecKux U reodkonorudeckux karactpod. Ceromus
M3BECTHO OOJIBIIIOE YKCIIO MPEABECTHUKOB pazinuHoN pusznueckoit mpupobl. OqHu
U3 HUX XapaKTepU3yloT Mpolecchl B reopU3nIecKon cpelie, MPOUCXOoAsaIIue Ha dTane
MOATOTOBKU KPYMHBIX T€OJUHAMHYECKUX COOBITHH, IPYrue OTPa)KaroT MPOIECCHI
pa3BuUTUS Ccla0bIX cedcMHUecKuX coObITuid. Bcee HaOmogaeMble TEpPEeCTPONKHU
OTpaXXaroTCid B reoU3UYECKUX MOJAX. Tak, mepes CUIbHBIMU 3€MIIETPICEHUSMU
yaaeTcss B psAe Ccly4aeB HAOJNIOAAaTh AHOMAJIMU Haumbosiee XapaKTEPHBIX
reopusnyeckux nojei. B nepByro ouepean, 3TO — MOJs, CBSI3aHHbBIE C AedopMalmeit
36MHOM KOpBI, COMPOBOXKAAIOIINUECS PA3IUYHOIO POJia CEHCMUUECKUMH BOJTHOBBIMU
ABJICHUSAMH, (IIOKTYyallUsIMU DJIEKTPOMATHUTHBIX TMOJIEH, MPOSBICHHUEM MECTHBIX
IPaBUTALIMOHHBIX aHOMAJUN, TUHAMUKOMN (DIFOUAO0B U JIp.

B nporiecce BBITIOTHEHUS HACTOSIIIErO MPOEKTa aBTOpPaM YJaloCh BBIJEIUTH
HOBBIM KJIACC MArHUTHBIX BO3MYILEHHM, KOTOPHIE OTPaXalOT YCJIOBHUS pPa3BUTHUSI, B

TOM YHCJI€ U ITyOMHHBIX T€OJIMHAMUYECKHUX MPOIECCOB, B peruone. OCOOEHHO SPKO
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AT CUTHAJIbl TPOSIBISIOT ce0si Ha ATane MOATOTOBKH KPYMHOTO CEHCMHUYECKOTo
COOBITUSI. DTU JaHHBIE MOJIy4YEHbl HaMU BIEPBBIE B PE3yibTaTe CO3/IaHHUS HOBOI
anmapaTtypHoil 6a3el B coctaBe CeBepoKaBKa3CKOM reopu3nuecKkoi 00cepBaTOpUu U
MPOBOAMMOTO Ha €€ OCHOBE MOHUTOPUHIA TOHKON CTPYKTYypbl MAarHMUTHOTO U
ceficmuueckoro nojei npudopHeiMu kKomruiekcamu KI'OUUC KBI'Y. Onu noka He
MMEIOT MUPOBBIX aHAJIOTOB.

[ToMuMoO 3TOro aHamM3 KOMIUIEKCHOM reosioro-reodusnueckoil nupopmamu
MO3BOJIMJI C HAYYHOM TOYKM 3pEHUS NOJOUTH K OOOCHOBAHUIO KOHIEMIIMHU [0
MonepHuzaimu  YCY u  chopmynupoBaTh TpeOOBaHHMS K  JIOOCHAIICHUIO
crnenuanu3upoBaHHbiM - obopynoBanueM YCY KI'OUUC KBI'Y B pamkax
pa3zpadotku [Iporpammel pazputus YCVY Ha 2010 u nociienyromue rojsl.

Hay4yHbIM KOJJIEKTUBOM M3rOTOBJIEHBl YHUKAJIbHBIE TPUOOPHI M CO3JAHBI
MaKeThl HOBBIX MH(OPMAIIMOHHO-U3MEPUTEIBHBIX CUCTEM, KOTOpPHIE Pa3BEPHYTHI B
BepxoBbsix peku Kybanw, Ha Tepputopun Pecnyonuku KapauaeBo-Uepkecus. 3aech
cozmana Jjabopatopuss Ne 4, KoTopas OpraHMYecKH BIWJIACh B  COCTaB
CeBepokaBKa3CKoOil 00cepBaTOPUHU.

Takum o0pazom, npumenHutenbHO K CeBepHomy KaBkady M KOHKPETHO K
tepputopunt PecnyOnuku KabGapauHo-bankapuu B paMKax HacTOAIIETO ITPOEKTa
pelieH MIMPOKUN KPyr akTyaldbHbIX (PYHIAMEHTAJIbHBIX MPOOJIEM COBPEMEHHOU
reopu3uKH, Cpeld KOTOPHIX HA MEPBBIM IMUIAH BBIIUIM NPOOJEMBbI BYJIKAaHU3Ma U
CECMHUYHOCTH.

BpInoJIHEHHBIA B MOPOLIECCE HCCIEAOBAHUN AHAIN3 KOMIUIEKCHOW T€0JI0r0-
reopu3nveckod WH(POpMAIMU MO3BOJIUI C HAyYHOH TOUYKM 3pEHUSA MOJOUTH K
000CHOBaHMIO KOHIENIUK o MojepHu3anuu YCVY u chopmynupoBaTh TpeOOBaHUS
K JIOOCHAILLEHUIO crienrain3upoBaHHbiM obopynoBanueM YCY KI'@MUC KBI'Y B
pamkax pazpadotku [Iporpammel pazsutus YCVY nHa 2010 - 2012 roapr.

JanpHelinee pa3Butue MarepuasibHo-TexHuueckoil 6azpl KIOUUC KbI'Y u
JIOOCHAIIIEHUE YK€ CO3JaHHBIX JIabopaTopuil, KOTOpbIE CErojHs OOBEIUHEHBI B
CeBepokaBKa3CKyl0 o0cepBaTopuio, OyJeT NPOBOJUTHCS MYTEM JOOCHAILCHHS

MMEIOIIUXCSl YEThIPEX CIEIHaTN3UPOBAHHBIX JabopaTopuil B paiioHe DIbOPYyCcCKOro
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BYJKAHUYECKOro IleHTpa. Jjis 3TOro HeoOXOoAuMO MNPUOOPECTH HOBOE HAYYHOE
o0opynoBaHue, KOTOPOE MO HAllleMy MHEHUIO JOJKHO BKJIIOUATh KaK CTal[MOHAPHBIC
CEHCMHMYECKHE U DJIEKTPOMArHUTHBIE MPUOOPHI M CHUCTEMBI, TaK U MOOWIbHBIC
MH(QOPMAIIMOHHO-U3MEPUTEIIbHBIE CHUCTEMBI, JOMYCKAIOIIME HCIOJIb30BAHUE B
AKCTPEMaNIbHBIX TOPHBIX YCIOBUSIX Ha BYJIKAHMUECKON MOCTpoiike DibOpyca.
[IpoBeneHHbIE HAayyHBIE UCCIEAOBaHUS, OOECIEUMUBABIINE TOTYyYCHUE
VHUKaJIbHOM Ha CErojHsa reosioro-reopusnueckoil uHbOpMalUM, TO3BOJHIA C
HAay4YHOU TOYKHU 3pEHUS MOJONUTH K 0OOCHOBAHUIO PAIIMOHAIBHBIX MPEIJI0KEHUHN IO
BonpocaMm MozaepHuzanu YCY u cpopMynnpoBaTh TpeOOBaHUS K JTOOCHAIIEHUIO
crnenuanu3upoBaHHbiM - obopynoBanueM YCY KI'OUUC KBI'Y B pamkax

pa3zpadotku [Iporpammel pazputus YCVY Ha 2010 u nocienyomme rojsl.
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I'maBa 1 OO0ocHoBaHHue PAIHOHAJIBHOI0 KOMIUICKTA CTAIlHOHAPHBIX H
MOOUJIbHBIX I/IH(l)OpMaHI/IOHHO-I/ISMepI/ITeJIbHLIX CHCTEM, oﬁecneanamumx
OIIepaTI/IBHLIﬁ KOHTPOJIb COCTOSIHMS BYJ/IKaHa H celiCMHYeCKHUX mnpoueccos B
PEruioHe Ha OCHOBAHMH MHM3MCPCHUA (l)JIlOKTyaIII/Iﬁ reodm:;nqecxnx noJjieii B

paiioHe ByJKaHU4YeCKOi nmocTpoiiku Ha 0ase (KIT'OUUC KBI'Y)

1.1 Kparkasgs  XapakTepucTHMKa  CTAIMOHAPHBIX  HH(GOPMALMOHHO-
H3MEpHUTEeJbHBIX cucTeM, pa3BepHyThIX Ha 0aze KIT®@UUC KBI'Y B uHTepecax
MOHHMTOPHMHIA BYJKAHUYECKON M CEMCMUYECKOM oOmacHoCcTH. TexHosoruu
noJiyuyeHus: reopusndeckoi nHpopmManuu coaepxamed UCXOAHbIe JaHHbIE JJIA
peleHnsl 32/1a4 ONEPATHUBHON KOHTPOJISI COCTOSIHUS BYJKAHA M CeiCMHMYECKHUX

IpoueccoB B PECruoHe

Cranmonapssie HHOOPMAIIMOHHO-U3MEPUTEIBHBIE CUCTEMBI OBLITA Pa3BEPHYTHI
HaMu C wucnonb3oBaHueM anmnapaTypHbix cucrem KI'OHUUC KBI'Y B T1pex
naboparopusax CeBepokaBKa3CKOM reou3nuecKoi 00cepBaTOPUU, KOTOpas SBIISICTCS
€MHCTBEHHON B ATOM CEMCMOOMAacHOM M BYJIKAHOOMACHOM pEruoHe. ITo ObLIO
HEOOXOJIMMO cJeNaTh B Kpardaiiiue cpoku. Jleno B TOM, 4YTO HOBBIE HAy4YHBIE
pe3yNbTaThl, MOTYUYECHHBIE B MOCIEAHUE TO/bl, MO3BOJISIOT YTBEPXKAATh, YTO BYJIKAH
DnpOpyc HaXOIUTCS celyac B aKTUBHOM CTaAUU CBOETO Pa3BUTUSI U B 3TOU CBS3U
MOXET OBITh OTHECEH K KJaccy «A» NEeUCTBYIOIIUX BYJIKAHOB C JaTHUPOBKOM
W3BEp)KEHUU B wuctopuueckoe BpeMs [l]. OagHako NONHOE MPEICTABICHHE O
MPOUCXOJIAIIUX TMPOIECcCaxX, MPOTEKAIOUIUX BHYTPU BYJKAHUYECKOM TMOCTPOMKH,
MOXHO TOJIYYUTh TOJBKO MOCPEICTBOM MHOTONAPAMETPUUECKOTO re0(hU3nYeCcKoro
MOHUTOPUHTA C MPUMEHEHUEM BCEX H3BECTHBIX TEXHOJOTUM U COBPEMEHHBIX
npubopoB. B 3Toi1 cBsI3M B mpolecce BHIMOJIHEHUS TPOEKTa ObLIO MPUHSITO PEIICHUE
M0 HapallMBaHUM anmnapaTypHbIX KOMILJIEKCOB MOOWIbHBIMU HH(OPMAIIMOHHO-
U3MEPUTEIbHBIMA ~ CUCTEMaMH U Pa3BEPTHIBAHUIO  KOMIUIEKCHOM  CUCTEMBI
MOHUTOpPUHTa Ha 0a3e co3JaBaeMbIX OTAEIbHBIX TeoPpuznueckux JadopaTtopuil B

paiioHe DabOpPYCCKOro BYJIKAaHUYECKOTO LEHTPA.
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HccnenoBanusi reoqMHaMUKU U cecMOTEeKTOHUKHU LleHTpansHoro u CeBepo-
3amagnoro Kaskaza [1] mnoaTBepKOarOT BBICOKMH YPOBEHb CEMCMHYECKOU
AKTUBHOCTHU JTAHHOTO PETMOHA. B psne CeliCMOAaKTMBHBIX 30H MOTYT PEaln30BATHCA
celicMuueckue coObITUsl ¢ MarHutygamu 110 7,0 — 7,3. OTcyTcTBHE IJisi TEPPUTOPUU
Kabapnuno-bankapuun mnpeacTaBUTENbHBIX JaHHBIX 00 yMEpeHHOW U ciaboi
CECMUYHOCTH B Auana3zoHe maroutyg M = 1,0 — 2, 2 nenaer HEBO3MOXHBIM
MPOBEJICHUE TMOJTHOIIEHHBIX HCCIIEIOBAHUI MO MHOTUM BaKHEHIIMM HaMpaBJICHUSIM
COBPEMEHHOW I'€0ITUHAMUKHU, & UMEHHO:

- BBIJICJICHUIO CEIICMOAKTUBHBIX Pa3JIOMOB,

- PEILICHUI0 BONIPOCOB AETAJBHOTO CEMCMUYECKOTO PAOHMPOBAHUS BCEU
tepputopun Pecriyonuku Kabapauno-bankapus,

- MOJIYYEHUIO JOCTOBEPHBIX OLIEHOK YPOBHEH CEHCMHUYECKON U
BYJIKAHUYECKON OMACHOCTHU B PA3JIMUYHBIX CEHCMOAKTUBHBIX 30HAX U JIP.

TeopeTnueckne n 3KCIIEPUMEHTAIbHBIEC UCCIEA0BAHUS, CBA3aHHBIE C AHATU30M
BYJKAHMYECKUX TMPOIECCOB B pailoHe ONbOpycCKOW BYJIKaHUYECKOW 001acTH,
HAMETWIM JIBA OCHOBHBIX IIyTH 30HJUPOBAaHMS 3ariyOJIEHHBIX MarMaTH4eCKUX
CTPYKTYP:

- aHaJIu3 MUKpOceHcMHUUecKoro (hoHa BOJIU3HM BYJIKAHUYECKOW MOCTPOUKH
ByJIKaHa DIb0pyc,

- M3YUYEHHE HABEJEHHBIX BOJIHOBBIX CTPYKTYp U HE BOJTHOBBIX JIBHXKCHUH,
BO3HUKAIOIIMX MpPU aKTUBHOM BO3JCHCTBUM Ha BYJKAaHUYECKHE OOpa3oBaHUs
(kamepy U odar u Jip.).

Peanuzanus 0o00ux MeETOAOB MOTpeOOBana MPEABAPUTEIHLHOIO HW3YUYEHHS
reopu3nvecko O0OCTAaHOBKH, BKJIIOYas aHAIU3 MHUKPOCEUCMUYECKHX IIyMOB B
palioHe BYJIKAHUYECKOW TMOCTPOMKHM, U CO3JaHUS, COOTBETCTBYIOIIMX (IO
aMIUTUTYJHO-YaCTOTHBIM ~ XapaKTepUCTHUKaM) 3ajadye U (HOHOBOW OOCTaHOBKE,
KOMIUIEKCA CTallMOHAPHBIX U  MOOWJBHBIX HH(POPMAIMOHHO-U3MEPUTEIIBHBIX
ceiicMuuecKkux U reopusnueckux cucteM. IIpu 3Tom B coctaBe CeBepoKaBKa3CKOU
reopu3nveckor oOcepBaTOpUM, MpPETHAZHAUYECHHON JJIsI U3yYeHUs BCErO KOMILIEKCa

HaBEJICHHBIX BOJIHOBBIX M HE BOJIHOBBIX JBIIKEHHUH (IPOIIECCOB) B pETHOHE,
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pa3BUBATUCH HH(POPMAIIMOHHO-U3MEPUTEIbHBIE CHUCTEMBI, IMO3BOJISIONINE H3Yy4aTh
OCHOBHOM Kpyr 3azady. CeroiHss OHM BKIIOYAIOT MPUOOPBI, OTpaXarollue B
JAOCTATOYHOU Mepe MOJO0KEHUE, CTPYKTYPY U «KH3HBY» MarMaTHUYeCKUX 00pa30BaHHi
(MarmMaTU4YecKuX KaMep M MarMaTH4eckoro odara) B pailoHe OibOpyccKoro
BYJIKAHUYECKOI'O0  ILIEHTpa. YCIEIIHOE pEIICHWE IOCTAaBJIEHHOH  MpPOOJIEMBI
noTpedoBao COo3AaHus Ha MEPBOM 3Talle TPEX OTIAENbHBIX JJA0OPAaTOPHil, B KOTOPHIE

CEroJHs yCHeIHO (yHKIIMOHUPYIOT.

bakcaHckan reotpwanieckan obcepsaTopus.
/o epaTCnMan Kanops Ne 4 ahdh anzroa LD BAKDaNooH SaTheoR cloopoTopre

Pucynoxk 2 - Jlabopatopus Ne 1.

Koopaunater oOcepBatopun: 43 16’ ceBepHoil mupoThl 42 41’ BOCTOYHOM
JOJTOTBHL.
Yrny6nenue nox ropy Augsipuun: 1500 m.
["aGapuTHbIE pa3zmepsl: ~ 3*4*6 M.
B naGopaTopuu pa3MenieHsl:
1 - 6eronnsrit moctament: 1200%1200*8000 MM,
2 — npueMHasl aHTEHHA TPEXKOMIIOHEHTHOW MarHuTOBApUAlMOHHOMN CTaHIIUU,
3 — Ipeun3uOHHBIE HAKIIOHOMEPHI,
4 — deThIpeXKaHAIbHAA CEHCMUYECKAsl CTaHIIUS,
5 — aBTOHOMHBIN pErucTpaTop reoPU3nYecKux NpoLeccoB,
6 — nokanbHas WHGOPMALMOHHO-U3MEPUTEIbHAS CUCTEMa cOOpa MOCTYMAOIIUX
reopU3N4YEeCKUX M CEMCMUYECKUX JAHHBIX U TMepefayd UX MO ONTUYECKOW JIMHUU

CBSI3M B yJlaJIeHHBIN LIeHTp coopa (r. Hanpuuk, r. Mocksa).
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TepputopuanbHo ABe 1a0OpPATOPUU PACIOIATAIOTCS B JBYX OTIEJIbHBIX
Kamepax (000pyAOBaHHBIX B OOKOBBIX BbIpyOKax) mTosbHU «I'naBHas» bakcaHckoit
HelTpuHHOM oOcepBaropun WA PAH nHa yrimyOGnenum ot Bxoma 1500 merpos
(pucyHoK 2), u mtonasHU «BenomorarensHas» Ha yriyonenuu 4100 MeTpoB OT BXoza
(pucyHok 4). Tpetpst mabopaTopus pacnoyioxkeHa B ropoge Hanpunke Ha TeppuTopun
KbI'Y B cnemuanbHO TOJATOTOBJICHHOM  3ariiyOJIeHHOM  TOMEIIEHUHU, TJIe
YCTaHOBJIEHBI TPH pabOYUX MOCTaMEHTa (PUCYHOK 5).

B kaxnoil nabopaTopuu yCTaHOBJIEHBI B COOTBETCTBHMU C pa3pabOTaHHOMN
puOOpHOI 0a30if MOLIHBIE OETOHHBIE TOCTAMEHTHI, OTJIUTHIE HA BBIXOJaX KOPEHHBIX

MOPO/I.

Pucynox 3 - PabGouuiit moment. Hactpolika ammapaTypsl.

B mnacrtosimee Bpemsi B naboparopuud No 1 MONTHOCTBIO CMOHTHUPOBAHBI M
(GYHKUMOHUPYIOT B pPEXKHUME  HENPEepPhIBHOTO  MOHUTOPHUHIra  CIEAYIOIIHE
MH(})OPMAMOHHO-U3MEPUTEIBHBIE CUCTEMBI:

- Cranuonapnas HaknoHoMmeTprueckas CTaHIUS.

- Cranuonapnas MarHutoBapuaniMoOHHas CTaHIIUS.

- MoOunbHabie MarauToMeTpsl (MHAYKIUOHHBIE).

- MoOunbsHasa PernonanbHas ceiicMuyecKkas CTaHLIUS.

- BcnoMorarenbHoe Hay4dHoe o00OpyJoBaHHE, OO€CIEeUnBaIOIIee KOHTPOJIb

KJIIMMaTUYECKHUX MMapaMeTPOB (JIaBJIICHUS U TEMIIEPATYPHI).
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Ha3BanHble MOOWJIbHBIE HMH(POPMALMOHHO-U3MEPUTENBHBIE  KOMILIEKCHI,
IpeIHa3HaYeHHbIe JJ11 pabOThl HA BYJIKAaHUYECKOH MOCTpolike. B nqpyroe Bpemsi oHH

HCIIOJIB3YIOTCA KaK CTAIIMOHAPHBIC U3MCPUTCIIN.

Pucynok 4 - CeBepokaBkasckas reopusznueckasi oocepparopus; sabopatopust Ne 2,
pacroyiokeHHas Ha yjaneHuu 4,1 km ot Bxoja B mTolibHIO «I 1aBHas» bakcanckoi
HeiitpuHHON oO0cepBatopuu SN PAH; Ha 2 mocramMeHTax pa3MeIieHbl KBapIeBbIe

HAaKJIOHOMEpBI, CTALIMOHAPHBIN KBAapLEBbIM I'PAaBUMETP, CEMCMOCTaHIUA,
OJIHOKOMITOHEHTHbIE UHAYKIIMOHHbIE MATHUTOMETPBI, TEMIIEPATYpPHbIE JaTYUKU
MarHUTOBAPUALIMOHHAS CTAHLIMS, CECMUYECKast CTaHLU.

Jlabopatopuss Ne 3 CeBepokaBka3ckod reo(u3n4eckoil JnabdopaTopuu,
co3ganHas Ha  0Oaze  «KomrmuiekcHol — reopusnueckol  MHPOPMALKUOHHO-

W3MEPUTENBHON CHUCTEMBI Kabapnuno-bankapckoro rOCyAapCTBEHHOTO
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yuuBepcuteta uM. X.M.bep6ekoBa (KI'OUUC KBI'Y)» B paitone r. Hanbuuk.
JlaGoparopus pacnosiokeHa B  3ariayOJICHHOM TOMELIEHUHM T0J  3JaHUEM

YHUBEpPCUTETA (PUCYHOK 4).

Pucynox 5 - CeBepokaBkasckas reodusnueckasi oocepparopus, tabopatopus Ne 3;
HA TIOCTAMEHTAaX YCTaHOBJICHBI CJIEIyIOIIIE reopu3nuecKue mpudopsl: MUKpodaporpad,
CTallMOHAPHBIN KBaPIIEBhI T'PaBIMETp, HAKIIOHOMETPHYECKAst CTAHIIUS U PErHOHAbHAS

ceiicmoctanuus ['C PAH. JIaGopaTopust cinykuT yueOHO 6a30ii kKadeapbl
reo¢pusuxu KbI'Y.

Takum oOpa3oMm, B MPOLECCE BHINOJHEHUS] HACTOSILETO MPOEKTa aBTOPCKUM
KOJUIEKTUBOM BBINIOJIHEH OOJBIION 00BEM HaJIAaJOYHBIX M 3KCHEPUMEHTAIBHBIX
paboT, KOTOpBIE MO3BOJIMIM CO3[aTh YHUKAJIbHBIA 110 CBOMM XapaKTepUCTHUKaM
HAay4YHbId TeO(PHU3NYECKUd OOBEKT, MPAKTUUYECKOE HCIOJIb30BAHHE KOTOPOTO
OTKpPBIBAET LIMPOKHE BO3MOXKXHOCTU ISl pEUIEHUS KaK (PyHIaMEHTAIbHBIX, TaK U
NPUKIAJAHBIX 3a/1a4, CBSI3aHHBIX C MPOTHO3MPOBAHUEM KPYIHBIX KaTaCTPO(PHUUECKUX
coobiTuil. Ha pucynke 6 mpuBeneHa oOias cxema, Jarouias MpPeCTaBICHUE O
pasMmenieHun jaabopaTtopuil moja 3emuiell B IITOJbHSIX bakcaHckoW HEWTpUHHOU
o0cepBaTOpHH.
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Pucynok 6 - Cxemarnueckuil pazpe3 ropbl AHIBIPYH BAOJb IITOJIBHU
bakcanckoit Heittpunnoit O6cepBaropuu.

OcTtaHoBHMCS BechbMa KpaTkO Ha OIIMCaAHWMKU HCKOTOPLIX YHHKAJIbHBIX
CTalMOHAPHBIX I/IH(I)OpMaI_[I/IOHHO—I/ISMepI/ITeJ'II)HI)IX CUCTCM, YCTAHOBJICHHBIX B

naboparopusix CeBepoKaBKa3CcKoi reo(hu3nyeckoit o0cepBaTopumu.

1.1.1 HakyioHOMeTpHYeCKasi CTAHIIUSI

HaknoHoMerpuueckasi CTaHIMsA, B OCHOBE KOTOPOW HCIOJIb30BaHbl KBAPLIEBbIE
HakioHOMepbl cuctembl JI.I. I'punnHeBa (A.T.H., TJIaBHBIM Hay4YHBIA COTPYJHHK
N®3 PAH) sBnsercs 6a3oBoil W MO3BOJISET (PUKCUPOBATh MNPUIIUBHBIE SIBJICHUSI.
KoHCcTpyK1Msi yHUKaIBbHOrO MO CBOMM XapPAKTEPUCTUKAM HAKJIOHOMEpA OTIMYAETCA
CYyIIECTBEHHOW HOBU3HOU. [[pMHIIMIIHANIBHAA cXeMa HAKJIOHOMEpA U JPYTUE JaHHbIC
MpeJICTaBICHBI HA pucyHKax 6—10.

B MoHTaxxHOU pamke |, )KECTKO CBSI3aHHOW C OCHOBAaHMEM HAKJIOHOMEpA IpPHU
MMOMOIIIM KOHUYECKOTO MEPEeXUMa 2, Ha KBAPLUEBBIX HUTAX 3 MOJABEUICH MASTHUK 4 C
3epkasioM 5. Macca MasTHUKa pa3MelleHa B 1eMII(PUPYIOLEM YCTPOHUCTBE 6, KOTOPOE

CIY>XUT WU APPETUPYIOIIAM YCTPONCTBOM IIPU TPAHCIIOPTUPOBAHUU HAKIIOHOMEDA.
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CBeTOBOM TMOTOK OCBETUTENST 7, OTpaxkasch OT 3epkana S5, ¢dokycupyercs Ha
muddepennmanbaoM  ¢Gorosnnemente 8. B menb (GoTo3znemMeHTa MHOAKIIOYEH
ycunutenb 9 uHOpMalMOHHO-U3MEPUTEIBLHON cucTeMbl. OJIUH KOHEIl KBapleBOU
npyxuHbl 10, KOTOpas pacnosiokeHa NEPHNEHIUKYJSIPHO OCH MAasiTHHUKA, CBSI3aHA C
HIDKHUM KOHIIOM MOHTaXHOW paMku 1, BTOpoll — ¢ Mukpomerpom l1. M3meHeHus
YIPYTrod Cuibl OpykuHbl 10 MpyU CMEIIEHMHM MUKPOMETPA MPUBOJUT K HAKIOHY
MOHTQKHOW paMKH | OTHOCHUTENBHO KOHMYECKOTO NEPEkKUMa 2 B BEPTUKAIBHOU
IUIOCKOCTH, TMEPIEHANKYISIPHOM oOCu MadTHuKa. LleHa geneHus OTCYETHOro
YCTpPOMCTBA MHUKPOMETpA B CEK. JyI'M HAaKJIOHA paMKu | ompeaenseTcs nOpu
ATAaJOHUPOBAHMHM HAKJIOHOMEpPA HA HAKIOHOMEPHOM IUIMTE, YTO IO3BOJIAET
OMpeNeNUTh MacimTad 3amucd B MOPOLECCEe PETUCTPAllMd HAKJIOHOB 3€MHOM
MOBEPXHOCTU. [I0 CBOMM TEXHHYECKHM XapaKTEPUCTHKAM KBAPLIEBbI HAKIOHOMED
cuctemsl J[.I'. ['puiHeBa He yCcTymaeT U3BECTHHIM 3apyOeKHBIM HAKIIOHOMEpaM, a o

HEKOTOPBIM NapaMeTpaM U MPEBOCXOIUT 3apyOeKHbIE aHATIOTH.

\

S )

Pucynok 7 — [IpuHiunuanpHas cxeMa HaKJIOHOMepa

Pucynok 8 - IlpuHuunuanpHas cxema HaKJIOHOMEpa € YCTPOMCTBOM ONPEAEICHHUS
MacIuTada 3arucy.
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Pucynok 9, 10 - DneMeHT aHTEHHBI HAKIIOHOMETPUYECKOIN CUCTEMBI.
3alUTHBIA KOXKYX CHSIT.

Pucynok 11 - DnemMeHT aHTeHHBI HAKIIOHOMETPUYECKOM cuctembl. Bun ¢ npyroit
CTOpOHBI. HUTH 4yBCTBUTEIBHOM KBAPLUEBOUW CUCTEMBI HACTOJIBKO TOHKHE, YTO UX C TPYIOM
YIAeTCsl pACCMOTPETH MPOCTBIM IJIa30M.

Jeno B TOM, 4TO KBapil UMEET PsJ MOJIOKUTEIbHBIX CBOMCTB. OH oOnagaer
HEOOJIBIINM YIPYTUM TOCIAEAECUCTBUEM U OOJIBIINM COMNPOTUBICHUEM pPa3phIBY.
OnHOpOIHOCTH MaTepuana JIeTajie YyBCTBUTEIbHOW CUCTEMbI HAKIIOHOMEpPA CBOJUT
K MUHUMYMY TEPMUUYECKUE U MEXAaHUUYECKUE HAIPSKECHHUS.

TexHoIOTUST  MU3TOTOBIICHUS  YYBCTBUTENIBHBIX  CHCTEM, B  KOTOPBIX
ucIosib3yercsi KBapl, B Poccum B Hacrosimiee BpeMmsi OTJIaXKeHa, HO Tpedyer
MIPUBJICUEHHUSI CIIEIIUATIMCTOB BBICOKOTO KJlacca.

OnHako TPaHCIOPTUPOBKA ASTUX YHUKAIBHBIX NPUOOPOB MPEACTaBIAETCS

3aTpyAHUTENBHOM, TaK KaK OHU TpeOyeT OOJIbLION OCTOPOKHOCTH B OOPAILIEHUH.
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Pucynok 12 - Oaus U3 U3roTOBJIECHHBIX HAMH HAKJIIOHOMEPOB CHUCTEMBI
J.I'. I'punaeBa B coope.

YroObl MNOHATH, MOYEMY TPAHCIOPTUPOBKA ITHUX YHUKAIbHBIX MPUOOPOB
HYKJ1aeTCAd B KpailHE OCTOPOXXHOM OOpalleHUH, JOCTATOYHO BHUMATEIbHO H3YUMTh
UX BHYTPEHHEE YCTPOMCTBO M y4€CTbh, YTO BCE JIEMEHTHI NPUOOPOB BBHIIOIHEHBI U3
ONTHYECKOT0 KBapua.

TexHHUUecKHuEe  XapakTEPUCTHKM  HAKIOHOMEpa, HCIOJIb30BAaHHOIO  IpHU
CO3JaHUM HAKJIOHOMETpUUYECKHX cTaHuil CeBepokaBKa3CcKOW reopu3nYecKou
o0cepBaTOpUH, CIETYIOIINE:

1. [lopor uyBcTBUTENBHOCTH, CeK. 1yru/MB: 10-4
. [lepunon coOCTBEHHBIX KOJEOaHHUI MasiTHUKA, cek: 1-50
. YpOBEHb BBIXOJJHOTO 3JIEKTPUUECKOTO curHaia, B/cex.nyru: £ 5
. Cnoco6 kanuOpOBKH: JIEKTPOJUHAMUYECKUI

. DIeKTpoAMHAMUYEeCcKas MOCTOsIHHAS, ceK. nyru/MKA: 0,025-0,035

. Anana3on uzmepenuit 6e3 rnepecTpoilku nuamna3oHa, cex. nyru: a0 600

2

3

4

5

6. YrpaBieHue: 3J1€KTPOMarHuTHOE

7

8. Peructpanus curaasna: aHajaoroBast Wi LUQpoBast
9

. ITutanue, B: ~ 220 unu = 12
10. [ToTpebsiemast MOIIHOCTb:

— (orosnexTpuueckoro yctporcrna ¢ npumenenrem gammsl CLI-78, B 0,3;
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— (OTO’NEKTPUUYECKOTO YCTPOMCTBA C IPUMEHEHUEM
ceeroauona AJI107b, Bt: 0,03
11. Bec, kr: ot 1,5-3,0
12. I'aGaputsl, Mm: @ 100, h = 100.

UyBCTBUTEIBHOCTh HAKJIOHOMEpPA MPOMOPUUOHAIBHA KBaApaTy Iepuoja
MasTHHKA, T.

Pucynok 13 - Paboumii MOMEHT HACTPOWKH HAaKJIIOHOMEPA C TUCTAHIIMOHHON
CUCTEMOMW PETYIMPOBKH YyBCTBUTEIBHOCTH.

Pucynok 14 - JToxktop Texunueckux Hayk I'puaneB J[.I'. 1 JOKTOp TEXHUYECKUX
HayK, npodeccop Cobucesnd JLE., ocymecTBIsSIOT HACTOWKY YyBCTBUTEIHHOU CUCTEMBI
HAKJIOHOMepa B «ropsiaein» kamepe nadoparopuu Ne 2 Ha moctamente Ne 1.
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Pucynok 15 - [Tocrament Ne 1 B JlabopaTopuu Ne 2 Ha 41 nmukeTe B IITOJIbHE
CeBepokaBKa3CKOW HEUTPUHHON 00cepBaTOpUU. 3/1€Ch YCTAHOBIIEHBI /1Ba HAKIIOHOMEpa
(ciieBa) ¥ MarHUTOBapHAIIMOHHAS CTAHLIUS (Ha BTOPOM IUIaHE).

AHaJIOTUYHBIE MPEIU3UOHHBIE HAKIOHOMETPUUECKUE CTAHIIMM U3TOTOBIICHBI U
yctaHoBiieHbl Hamu B JlaGopatopum Ne2 wa 41 nukere (pucynku 13-15) u B

JlaGopatopuu Ne3, pacmosnoxeHHou B ropojae Hanpuuke.

1.1.2 CtaunoHapHbIi KBapueBbIH rPaBUMETP

N3ydeHne 3eMHBIX NPWIMBOB JA€T JONMOJIHUTEIbHBIN MaTEpUall 1JIsl CYKIACHUS
0 MEXaHMYECKHMX cBoWcTBax 3emuu. Ha mnoBepxHocTH 3eMJIM  JEUCTBUE
npuianBooOpazytomux cun Jlynel 1 ColiHila HaOMtOAAeTCs BO MHOTUX SIBICHUSIX, U
OJHO M3 HHUX - W3MEHEHUE YCKOPEHHUsI Cuibl TskecTh. CyMMmapHas amIUIMTya
MPUJIUBHBIX U3MEHECHUN YCKOPEHMS CHJIbl TshkecTu eaBa mnpeBocxoaut 0,1 ml'm,
MMO3TOMY TPaBUMETP, MPEIHA3HAYCHHBINA JJI1 PETUCTPALMU MPUWINBHBIX U3MECHEHUU
YCKOPEHUS CUJIbI TSKECTH, JOJDKEH MMETh YyBCTBUTEIBHOCTh HA BBIXOJE MOPSAKA
100-500 mm/mI .

[Ipu co3gaHuu TpaBUMETPUUYECKOW ammapatypbl HaMH OblIa HUCIIOIb30BaHa
kBapueas cucrema koHcTpykuuu J.I'.I'punneBa (I'KT'). IlpakTuka mokazana, 4To

OHa IIO3BOJICT BECTH PErucCTpaiuio IIPHUIHMBHBIX U3MEHCHUMN YCKOPCHHUA CHJIbI
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TSDKECTH B palloHe DIbOpPYCCKOro BYJIKaHMYECKOro LeHTpa. Co3laHHbIE HaMU JABa
MakeTa rpaBumerpa pasmemieHHod B Hanbumke (JlaGopatopus Ne 3) u B mTosibHE

(JTabopaTtopust Ne 2).

Pucynok 16 - TpéxkOMIOHEHTHAs IUPOKOIIOIOCHAS CEHCMOCTAHIIUS,
MUKpobaporpad, TpaBUMETpP H MPEIU3UOHHBIC KBAPIIEBBIC HAKIIOHOMEPHI
HaKJIOHOMETPUIECKOW CTaHIIMU Ha TTocTaMeHTax Jlabopatopuu Ne 3 B ropone Hanpunke

[Tpu npoBeIeHUH ONBITHO-KOHCTPYKTOPCKUX padOT B OCHOBY OBUIN MOJIOKEHBI
Hay4HbIE 3aJ€JIbl, KOTOpbIE IOJy4YEeHbl paHee NpH pa3pabOTKe OTEYECTBEHHOIO
cranuonapHoro kBapueBoro rpasumerpa (CKI') 8 OKb U®3 AH CCCP, kotopoe B
HACTOSIIIEE BPEMsl YK€ HE CYLIECTBYET. JTO OoJjblIas MOTEeps HE TONBKO MJIA
POCCHIICKOI, HU U JJIsl MUPOBOM T€0(PHU3UKH.

B  kommnekt coOctBeHHO mpubOopa Bxoxar rpasumerp IKIT u
CHEeUATN3UPOBAHHBIN PErUCTPALIMOHHO-U3MEPUTENbHBIN OJIOK.

I'paBumerp I'KI' cocTonuT n3 caeayronmx OCHOBHBIX Y3JIOB:

1) yyBcTBUTENBHAS KBaplIeBasi CUCTEMA,

2) 610k cOopa u nepegadyu nH(GpopMmanuu,

3) OTCUETHOE MUKPOMETPHUUECKOE YCTPOUCTBO,
4) TepMocTar,

5) kopryc nipudopa.
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I'paBumerp TI'KIT cHaOxaeTcs cCHeUadbHBIM  MIPHUCIIOCOOJIEHHEM IS
IOCTUPOBKHM KBapIEBOM M ONTHUYECKON CHCTEM. DTO MPHUCIOCOOJICHUE MO3BOJISET
MPOU3BOJIUTH HEOOXOAUMBIE OMEpAIlUU MPU CHATHIX OTAENbHBIX YacTAX Ipuodopa -
KopIiyce u TepMmoctare. [Ipucnocobiienre sl FOCTUPOBKU KBAPLIEBOM U ONTUYECKON
CUCTEM CHA0XXEHO TpeMs MOJBEMHBIMU BUHTAMU, KOHCTPYKTHUBHO BBIMIOJIHEHO TaK,
YTO UMEETCS CBOOOHBIN AOCTYII K KBapIlIeBOM CUCTEME.

IIpenycMoTpeHa cneuuanpHas IIOJACTaBKA, NMPEAHA3HAYEHHAsA I KECTKOTO
3akpemeHus rpasuMerpa ['KI' Ha ycTaHOBKE i1 3TaJlOHUPOBAHUS TPABUMETPOB
HAKJIOHOM.

[lepeitneM K pacCMOTPEHUIO OCHOBHBIX y3JI0B U ycTpoiicTB ['KT'.

Pucynok 17 - KBapueBas uyBcTBUTENBHAsA cucTteMa rpaBumerpa CKI'.
|1 - YyBcTBUTENBHASA KBAPLEBAsl CUCTEMA - OCHOBHOM y3€JI FPAaBUMETPA, PETUCTPUPYIOLIUI
M3MEHEHHE YCKOPEHHMsI CUJIbI TsKecTu. KBaprieBas cuctema COCTOUT U3 TOPU30HTAIIBHO
PacoJI0KEHHBIX IUIUHAPUYECKUX NPYKUH (1), 3aKpydeHHBIX MasiTHUKOM (7) C 3epKajioM
(8), monBemeHHsIM Ha HUTAX (9). Hutu (9) 3akpydeHbl B IPOTUBONOJIOKHYIO IPYKUHAM
CTOpOHY I UCKIIIOUEHHUA apeiida HyabnyHKTa rpaBuMerpa. [Ipyxuna (6) iy uT nmis
YBEJIIMYCHHUS YYBCTBUTEIBHOCTH U y100CTBA IOCTHPOBKHU CHCTEMBI ITPH €€ oTianke. Hwkuanit
KOHELl IPYXUHBI (6) CBA3aH C MAsITHUKOM, BEpXHUI NPHUBAPEH K KBApLIEBOW paMe CUCTEMBI.
WsmeputenbHas (4) u nuanazonHas (5) npy>KUHbI IOCPEACTBOM paMkH (3), MOBEIICHHON
Ha HUTAX (2), COEANHSIOTCS C YyBCTBUTEIBHON CUCTEMOM.

BecoBoit MOMEHT paMkH (3) CKOMIIEHCHUPOBAH OTHOCUTEIBLHO OCU BpaICHUS.
Kak mokazanu uccrnenoBanusi, apeid HyIbIIyHKTAa OMUCAHHOW CHCTEMBI IPHU
OMPENIECNICHHBIX YIJaX 3aKpy4YuBaHUsI MPYXKUH U HUTEH (9) MOXKET MPaKTUYECKU
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orcytcTBoBath (£0,01-0,02 mI'n/cyT).

TeMneparypHas KOMIEHCAllUsl KBaplEBOM  YyBCTBUTEIBHOM  CHUCTEMBI
OCYILIECTBIISIETCS METOJIOM U3MEHEHHUSI TJIeua MasiTHUKA.

VYrioBasi 4yBCTBUTEIBHOCTh CHUCTEMBI C TOMOIIBIO MPYXKUHBI (6) MOXET
MEHSTBHCS B 3HAYUTENbHBIX Ipeaenax - ot 1 go 50 /mI'm.

KBapueBas cucrema (22) pa3MmelieHa B TepMETHYHOM Kopmyce (27)
uunuHapudecko Gopmel (pucyHok 15). CucteMa KECTKO KPEMmUTCS K MOHTaXHOMN
MeTaumdeckou miate (18).

2. ®OTOPNEKTPUUYECKOE YCTPONCTBO CIYXKHUT JIS MPeoOpa3oBaHUSI YTIIOBBIX
MEPEMENICHUI 3€pKajla MasTHUKA KBapLUEBOM YYBCTBUTEIBHON CHCTEMBI B
BJIEKTPUYECKUNA CUTHAIL.

YerpoiictBo cocTouT u3 ocBetuTens (16), 3epkajia MasiTHUKA CUCTEMBL.

[Tpunuun padoTel GOTOIIEKTPUIECKOTO YCTPOIMCTBA CIETYIOIINM.

CBeTOBOM MOTOK OT JIaMIIbl OCBETHUTENSI MAJaeT Ha 3€epKajo MasTHUKA
YyBCTBUTENBHON cucTeMbl. OTpakeHHBIM OT 3epkaia U CHOKYyCHPOBAHHBIN
OOBEKTUBOM CBE€TOBOM MOTOK Iomnajgaer Ha JauddepeHiuanbHblii  (GOTOIIEMEHT
(AD3) cumMMeTpuyHO OTHOCUTEIHHO MPOAOJIBHOTO pa3pesa, Aesero (oTo3IeMeHT
Ha JIB€ COCTaBJISIIOLIME YacTU. MasdTHUK MOJ ACHUCTBUEM NPUIUBHBIX U3MEHEHUI
YCKOPEHHUSI CWJIbl TSKECTH COBEpIIAET KOJeOaHWsl, MPU 3TOM CBETOBOM MOTOK
nepeMemniaercss no QotodneMeHTy. lIpu JBHXKEHUHM CBETOBOrO MOTOKA BIPaBO
ANEKTPOABMKYIIME CWIBL B TPaBOM  cocTaBisiomied yactu (OTORIEMEHTA
YBEJIUYMBAIOTCS, @ B JIEBOW - yMeHbIIaroTcs. [Ipu JBUIKEHHM CBETOBOTO MOTOKA
BJICBO KapTMHAa MeEHsieTcsa. B perucrpartope, MOAKIIOYEHHOM K (OTO3JIEMEHTaM,
MOSIBJISIETCSl PA3HOCTHBIA TOK, BEJIMYMHA U HAIMpPABICHUE KOTOPOTO OYIyT MEHSTHCS.
B ciyuae npuMmeHeHUs] ONTUYECKON pEruCTpallii CBETOBOM MOTOK OT ocBeTuTens (7)
yepes3 cuctemy 3epkai (6) monagaeT Ha 3epkajo rajibBaHomeTpa (3). OTpakeHHbINH OT
3epkaja rajibBaHoMeTpa U chokycupoBaHHbIM Ha (poToOymare GapabaHHOUM KacceThl
(5) cBeToOBOII OsKK OyJIET MHUCATh KPUBYIO UBMEHEHUS YCKOPEHUS CUJIBI TSHKECTH.

B ocBetutene u y3ne kperieHus (orosnemMeHTa (POTOIIEKTPUUECKOTO

YCTpOMCTBa MPEAYyCMOTPEHBI BCE HEOOXOJIUMbIE FOCTUPOBOUHbBIEC MEPEMEILECHUS NS
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HalpaBJICHUS] CBETOBOTO IIOTOKAa OT 3€pKaja MasTHUKAa Ha (OTORIEMEHT
CUMMETPUYHO OTHOCUTEIBHO €ro MPOJO0JIBHOTO pa3pesa.

OcBeTuTenb MOHTHUPYETCS Ha MOHTaxXHOW mmiate (18) BepTUKaIbHO MO OCH
Kopryca KBapueBoil cuctembl. OH JaeT BO3MOXKHOCTh (POKYCHPOBATh CBETOBOM
oToK Ha paccrossun 170-200 MM OT 3epkaiia 4yBCTBUTEIBHOM CHCTEMBI. Jlamma
ocerutens mapku CIL-79 (2,5; 0,2 B). JlnuHa wn300pakeHUs HUTH JIaMIbl Ha
dhotosnemente 18-20 mm.

Huddepenupanbuplii TOIyIpoOBOAHUKOBBIN (hoTornemeHT (JPD) coctout u3
IBYX (hOTORJIEMEHTOB MPSAMOYTOJIbHOU (POPMBI, pa3IeICHHBIX MPOAOJIbHBIM Pa3pe3oM
U Pa3MEIIECHHBIX B TEPMETUYHO 3aKPBITOM KOPIyCE€ M3 OpraHWYecKoro crekia. B
Kopryce (poTosseMeHTa MpeayCMOTPEHO KBaJpaTHOE OTBEPCTUE ISl MPOIMYCKAHUS
CBETOBOT'0 MOTOKAa, T€PMETUYHO 3aKPhITOE IUIOCKOMApaIeIbHOW IJACTUHOU U3
crekia K-8. Pazmepsn! kopryca doroanementa P 50x36x10 mm.

doTorneKTpUUeCcKass YYBCTBUTEIBHOCTh IO TOKY KaXKJIOW COCTaBJISIOIICH
gyactu QortosneMenta DD He HUKE (POTOIIEKTPUUECKON UYBCTBUTEIBHOCTHU
OIOCC-VY10, mpu 3TOM pa3HOCTh (POTOANEKTPUUECKON UYBCTBUTEIBHOCTH MO TOKY
COCTaBJISIONINX YacTel oToIeMeHTa He TpeBhImaeT 3-5%.

Onnako B otnmuue ot ¢orodnementa ®ICC - Y10 dorosnement DD He
TpeOyeT [OMOJHUTEIBHON TrepMeTH3alul U JEIUTEIbHON NpHU3Mbl, OO0JagaeT
BBICOKOW JTMHEMHOCTHIO, HA €ro M3roTOBJIEHUE TpeOyeTcs B 4 pa3a MeHble cepedpa
99,99, uem Ha dotornement ®ICC- Y10, BHenrHue pazmepsl porodnementa JDD B
HECKOJBKO pa3 MEHbIIE BHEIIHUX pa3mMepoB ¢oTtodnemenToB DOICC-YIO,
pa3MenieHHbIX B repMeTudyHoM kopmyce. McciaegoBanue ¢otosnemenToB DD B
TEUEHHE JJIUTEIIBHOTO BpPEMEHU TMOKa3zallo, 4YTOo UuX (oTolrnexkTpuyeckas
YyBCTBUTEJIBHOCTh 1O TOKYy oOcTaeTca TnocTtossHHOW. [lpu  manbHelem
COBepIIEHCTBOBaHUU (oTO3IIeKTpruUeckoro yctpoiictBa ['CI" BO3MOXKEH mepexoa u K
COBPEMEHHBIM (POTOIEKTPUUECKUM JIMHEHKAM.

OTcueTHOE MUKPOMETPUUECKOE YCTPOMCTBO CIYXKUT JUIsl 3aMepa JTUHEUHBIX
MepeMEICeHU HU3MEPUTENbHON KBapleBON mnpyxuHbl (pucyHok 17). ToyHOCTH

orcueta - 0,5 Mk. Illar pe3pOn Mukpomerpuueckoro BuHTa 0,5 M. McciaemoBanus
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MOKAa3aju, 4TO MOTPEIIHOCTh IIara MeXay AByMs JIOOBIMU BUTKaMH M CyMMapHas
MOTPEIIHOCTh BUHTA Ha ero padbodyem xoay He 6oiee 0,002 Mm.

Jnsg u3MeHeHus auana3oHa U3MEPEHHM MPEIyCMOTPEHO YCTPOWCTBO 7 s
JUHEUHOTO TMEepeMEeIIeHUs] AMaNa30HHOW TPY>KUHBl YYBCTBUTEIBHOW CHUCTEMBI.
Ilepemernienne BUHTA JUAMA30HHOW MPYXUHBI OCYIIECTBISIETCA C TMOMOIIBIO
CIIEUAIBHOTO Kiro4va. J{nuHa nepemenienus 7 Mm. [lorpemnocts mara u cyMmmapHas
MOTPEIIHOCTh BUHTA Ha ero padbodyem xoay He 6oiee 0,002 MM.

TepmocTaT mnpeAHa3HAuYeH I TOJAJAEpPKaHMUS 3aJaHHOW TEMIIEpaTyphl B
rpaBuMeTpe. TepMocCTaT JBYXCTYHEHYAThII COCTOUT W3 JABYX IUIMHIAPUYECKUX
METAJJTIMYECKUX CTaKaHOB C KpbIIIKaMu: BHYTpeHHero (6) u HapyxkHoro (5). Ha
oOpa3yrolieid TMOBEPXHOCTH CTakaHa, JIHE U KpBIIIKE KaxJoro TepMocTaTa
OCYILIeCTBIIsIETC OuduUIsipHas HAMOTKa OCHOBHOW U JIOMOJHUTEIBHONH OOMOTKH
neun. [IpenycmMoTpeHa BO3MOXKHOCTh MEPEKIFOYEHHUS] MOIIHOCTEW: JIII BHYTPEHHEU

ey Ha 3 u 6 BT, U1 HApYKHOM neur Ha 6 u 12 BT.

1=
12 .

-

w-"" I : -

Pucynok 18 - I'paBumerp I'KI'. KoncTpykTHBHAas cxema.
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Pucynok 19 - Cranmonaphslii kBapueBslid rpaBumetp cuctemsl [1.I. I'puanesa,
yCTaHOBJIEHHBIN Ha octameHTe Ne 2 B naboparopuu Ne 2 (mronbHs, 41 nuker).

TepMocTaT UMeEeT YeThIpe TEMIIEpaTypbl TepMOcTaTupoBanus: 5°, 15°, 25° u
35°C. Ha BHyTpeHHEM CTakaHe pa3MEIlIeHbl KOHTAKTHBIE PTyTHbIE TepMOMETPHI (20)
Mapku TK-34 Ha TemnepaTypsl KOHTakTUpOoBaHus S5°, 15°, 25° u 35°C, Ha HapyKHOM
CTaKaHe — TEPMOMETPHI HA TeMIEepaTypbl KOHTakTupoBaHus 3,5°, 13,5°, 23,5° u
33,5° C. Jlna nutanust Tepmoctata Tpedyercss 6 B moctosHHOro Toka, mojaaBaeMoro
Ha kiemMbl (14) (pucyHok 18).

Pexxum paboThl TepMoOcTaTa MOXHO KOHTPOJUPOBATH IO TOKa3aHUSIM
amriepMerpa, uHauKatopHeiM Jammnam HCM 10-55 (10 B, 50 m). [locTositnHO Benetcs
perucTpanus TeMIepatypbl ¢ Tmomoiibio TepMmorpada compotusieHus (19)
(pucyHok 18), BMOHTHPOBAHHOIO BHYTPb KOpIyca KBapleBOW YyBCTBUTEIHHOMN
cucteMbl. BHemHsas meyb  TepMocTara  pa3MelleHa B MEHOIUIACTOBOM
UAJTMHJPUYECKOM YexJie (4), BCe MOJOCTH B MOHTAXKHBIX TEKCTOJIUTOBBIX BTYIKax (8
1 9) u TexkcronuToBo# mate (10) 3amoaHEeHb TOPOJTOHOBBIMU MpoKIaakamu (15).

Kosddunurent tepmocratupoBanus obOecneduBaer paboTy mpubopa mpu
HE3HAYUTEIbHBIX BHEIIHUX KoJebanusax temneparypsl (0,1-0,2°C/cyt.).

[lena wMamoro neneHUss MHUKPOMETpa, MO JaHHBIM MPEIBAPUTEIHHOTO
ATAIOHUPOBAHUS rpaBUMETpa HAKJIOHOM, paBHa 0,01- 0,02 mI'n. OTa nena B 4-8 pas

MEHbBIIE LEeHbl Manoro aeneHus rpaBumerpa GS-11 m B 8-16 pa3 MeHbIIe LEHBI
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Masioro aeneHus rpasumerpa GS-12. Tounocts orcuera y rpaBumerpoB ['KI' Baiie,
YeM Yy W3BECTHBIX TIpaBuUMeETpoB. [lnamazon wusmepenusi rpasumerpa ['KIT (06e3
MepecTpoiiki Auana3oHHOM NpykuHbl) paBeH 14-28 wmln. OOmmi nuama3zon
u3MepeHus (C mepecTpokoil nruana3oHHON MpykuHbI) paBeH 3-5 ['n. 3xech crienyer
OTMETHUTh, 4YTO KBApILEBbICE YYBCTBUTEIIBHBIE CHUCTEMBI JAalOT BO3MOYKHOCTh Ha
MOPSAIOK M3MEHUTH AWAINA30Hbl W3MEPEHUS OTHOCHUTEIBHO IPUBEACHHBIX BBIIIE
JUAIa30HOB. OJTO  JIETKO  OCYIIECTBUTH IIPU  M3TOTOBJIEHUU  KBapLEBOU
YyBCTBUTEIIBHON CUCTEMBI.

Koadduument tepmocratupoBanus npudopa pasen 180. [IpogomkuTenbHOCTh
BXOJla  TepMocTara B  pabouuMid  pEeXUM  TOpPU  Pa3HOCTU  TEMIEparyp
TepMocTatupoBanusi U HapyxkHod 10°C okomo 50 u (uepe3 50 u mocne Hauana
BKJIFOUEHHUS TEPMOCTATa TEMIIEpaTypa BHYTPH KOPIyCa YyBCTBUTEIBHOU CUCTEMBI
MPaKTUYECKU MTEPECTAET U3MEHATHCS).

OdeHb CYIIECTBEHHBIM BOMPOCOM SBIISIETCS Apei(d HYIbIYHKTa TPAaBUMETPOB.
OmnucaHHass  BbIIE  KBapLEBas  YyBCTBUTENIbHAsA  CUCTEMA, KOHCTPYKIUU
J.I'. I'punHeBa, mO3BOJIIET MOJy4YaTh IPAKTUYECKH HEU3MEHHBIM HYJIBITYHKT
rpaBumeTpa. Jlpeid HyIbOyHKTa T'paBUMETpa NPAKTUYECKU OTCYTCTBYET. Takoii
HE3HAUMUTENbHBIM JApelid He Bcerga NoOJydaeTcss TOCIe TMEepBOM  OTIIAJKU
YyBCTBUTENBHOM  cuUCTeMBbl. OOBIYHO 1  3TOr0  Tpedyercs  HECKOJIBKO
IIOCJIEAOBATENBHBIX FOCTUPOBOK, IEpPBasg M3 KOTOPBIX 3aKaHYMBAETCS BBOJOM B
CUCTEMY MOJIOKUTEIBHOTO Apeiida (MasTHUK OTKIOHSETCSA BBEPX). 3aT€M, YMEHbIIAs
yroJl 3aKpy4yuBaHUsI HUTEH MOJBeca MasTHUKA a, MPUBOMAIT Apeii) HYIbMYHKTa K
BeNMUMHE, OMu3Koi K Hymro. Ilocime kakaoil FOCTUPOBKU CHUCTEMa HMCCIEAYETCs He
MeHnee 3-4 Mec., TaKk Kak HCCJIEJOBaHUA Ha O0oJiee KOPOTKUX MEpUoAax MOTYT
MIPUBECTU K OMIMOOYHBIM BBIBOJAM O FOCTUPOBOYHBIX onepauusax. OObIYHO TpedyeTcs
He MeHee 3-4 HOCTUPOBOK UYBCTBUTEIBHOW CHUCTEMBI, MPEKIEC YeM JApeud
HyJBIIyHKTa TpaBUMETpAa CTaHET HE3HauuTelapHbIM. Ha Xxopomyro oTnaaxky
KBapIleBOW YyBCTBUTEIBHOM cucTeMbl Tpebyercs ot 12 10 16 mec.

Uccnenoanuss I'KIT mokazamu, 4uro paboTa BCeX €ro y3jJ0B IOJIHOCTHIO

OTBCYACT TCXHHUYCCKUM TpC6OBaHI/I$IM, IMOCTAaBJICHHLIM IIPpHU IIPOCKTUPOBAHHH.
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VYkaxeMm, uyTo mnpubopsl Takoro kiacca B Poccuu He NpoU3BOASTCA, a
Kananckwuii ananor crout 250 000 goyutapos.

B 3akiroueHue aBTOPHI CUUTAIOT CBOMM JOJITOM OTMETUTh, UYTO YCIEHIHOE
3aBeplieHue padoThl MO CO3JaHUIO OMBITHOTO oOpasia (MakeTa) CTallMOHaApHOTO
KBapIeBOro rpaBUMeTpa ObLJIO BO3MOXHO OJjiarofapsi MOCTOSHHOM MOMOIIUA CO
ctopoubl  KabGapnuno-bankapckoro  ynuBepcutera um. X.M. bepOekoa

MunuctepctBa OOpazoBanus u Hayku PO.

1.1.3 Jlazepublii uHTepdepomerp — nepopmorpad

Cuniamu coTpyAHMKOB Jaboparopus jnazepHod untepdepomerpun ['ANIII
MI'Y B nmoa3emMHOM ITOJIbHE CMOHTUPOBAH U BBEJICH B PaOOUYUN PEKUM YHUKATbHBIN
[0 CBOUM XapaKTEepUCTUKaM NpuOOp — JUIMHHOOA30BbIN J1a3epHbI HHTEphEepoMeTp —
nedopmorpad (pucynku 19 u 20). [Ipubop pacnonioxeH B mronbHe «I naBHas» Ha
yaanenuun 800 meTpoB OT Bxoja B bakcaHckyio HeWTpuHHYI0 oOcepBaroputo MANU
PAH. Jlazepubiii wuntepdhepomerp - npepopmorpad mpeacraBisieT  coOoi
HepaBHOIUIeUMi (C MJIMHOM I1uUieya 75 M) BaKyyMUPOBaHHBIM uHTephepoMeTp
MaiikenbcoHa sl NPEUU3UOHHBIX H3MepeHul nuTochepHbx nepopmaruii B
IIUPOKOM Juamna3oHe 4acToT. WHCTpyMeHTanbHas paspeliarnias CrocoOHOCTh
VHUKaQJIBHOTO, HE HMeEIollero anajgoroB B Poccum, mnpubopa K H3MEPEHUIO
nedopmarnuii paBHa 2,3 10" u CpaBHMMA C AHAJIOTUYHOW XAPAKTEPUCTUKOMN JTyUIIINX
reopu3M4YEeCKUX JiazepHbIX UHTEepdepoMeTpoB B Mmupe. llopor uyBCTBUTEIBHOCTH
OTPAHUYMBAECTCA TEXHUYECKUMHU (QIYKTyallMsIMU 4YacTOThl Jlazepa W JJIS YacTOT
nopsiaka 1 xI'n cocraBnseT BeMUUUHY 10'°T u'l/ 2,

B pexume ciyxkObl (HempepbhIBHbIE HaOMIOACHUs) 3amuch aedopmariuii
MPOU3BOJIUTCS MPAKTUYECKH B «OECKOHEUYHOM» TUHAMUYECKOM JMAINa30HE MO TSITH
gacToTHeIM Kanamam: HY (0-0,1 T'm), «Tpemop» (0,1-10 T'm), celicMmuueckoMmy
(kBagpatypHble KOMIIOHEHTHl Ha yacToTe 31 I'm), «Ilomexay (ormbaroias 4aCTOTHI
118 I'y), ceiicmoakycTUuueckomy (KBaJpaTypHble KOMIIOHEHTHI Ha yacToTe 1620 I'm).

3anmuck gedopMamuii  COMPOBOXKIAACTCS  JaHHBIMH — METEOPOJOTHUYECKOM
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uH(popmanuu (TpU KaHala TEMIEpaTypbl U OJUH KaHal JaBJICHUS) U KOHTPOJIbHOM
uHpopmanuu ((ayKTyallid 4YacTOThl Jla3epa M JaBJICHHUS BaKyyMa B Ja3epHOU
TpyOe).

OpnHa U3 OCHOBHBIX 3ajad uHTeppepomerpa — M3yueHnue nedopmanmoHHBIX
IpPOLIECCOB B pailoHE OIbOPYCCKOro BYJKAHMYECKOTO ILIEHTpPa, MOJIyYEHHE
(yHIaAMEHTAIbHBIX 3HAaHUN IO COOCTBEHHBIM KOJIEOAHUSAM 3€MJIM, MOHHUTOPHUHT
JUHAMUYECKUX TPOLECCOB B paloHe ONbOPYCCKOro BYJIKAHUYECKOIO LIEHTpA.
CeronHss uHTEppepoMeTpa OpraHuyecku Bomiel B cocTaB (CeBepoKaBKa3CKOM
reopu3nyeckoi o0cepBaTOpHH.

[Ipu uccnenoBaHUM MarMaTHYECKUX CTPYKTYP BYJIKaHAa DIbOpYC IPH MOMOLIA
Jlazepnoro untepdepomerpa — aedopmorpada HaMm BIEpPBBIE yAAIOCH HAOIIOIATH
KaK MarmaTudeckash KamMepa M MarMaTH4eCKUM ouar, pacloJIOKEHHBIE B CIOMCTOM
MOJIyIIPOCTPAHCTBE, KAKMM MOKET OBITh IPE/ICTaBIIEHA BYJIKAaHUYECKas MOCTPOMKa,

ITOPOKIAIOT HABEICHHBIE JIOKAJIbHBIE BOJIHOBBIE CTPYKTYPBI.

NIepeIHEM IIIaHe BUIHO orpakaeHue 70-MeTpoBOro ja3epHoro nHrepdepomerpa -
nedopMomeTpa.

CoOcTBEHHbIE  YacTOTBl ~ TaKWX  BYJKAaHUYECKUX  0Opa3oBaHUil  ObuH
3adukcupoBanbl mpubopamu CeBepoKaBKa3CKOW Treou3nueckod obcepBaTopuu
(pucynok 22 a,0,B,r). BpIO yCTaHOBIIEHO, YTO CHEKTP COOCTBEHHBIX KOJI€OaHMIA

MarMaTU4YeCKUX CTPYKTYp OIpeaensiercd UuX pasMepoM, KOoHuUrypauuen Hu
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B3aMHBIM PAaCMOJIO)KEHUEM B TE€OJIOTUYECKOM Cpele BYJKAHMYECKOW TMOCTPOUKH

[1,2].

Pucynok 21 - BakyymHbIii Hacoc 1a3zepHoro uatepdepomerpa - neopMoMeTpa.

[TogoOHO TOMy, KaKk Macca MarMaTU4eckKoil KamMepbl WM MarMaTudeckoro
ouara SIBJISIETCSI HWHTETPAJbHBIM TMapaMeTpOM BYJIKAHUYECKOU CTPYKTYphI, H
ONpeNeNsieTcsl pacnpeleleHueM IUIOTHOCTH B HeApax ByJIKaHa, COOCTBEHHbIE
4acTOThl (COOCTBEHHBIE NEPUOMABI KOJeOaHUN) MarMaTUYECKUX CTPYKTYp TaKkKe

MOXXHO OTHCCTH K HHTCT'PaJIbHBIM IIapaMCTpPaM.

Turkey EQ: 17.08.1989, 17h00m, M=7.9
74
55
100 52

20}
50
62
127
15623 143 3 o8

SN Amplitude Spectrum
b

'IOI

‘6%
0.002 0004 0.006 0.008 001 0012 0,014 00186 0.018 0.02
Frequency, Hz

Pucynok 22a - 3aBUCHUMOCTh HHTEHCUBHOCTH COOCTBEHHBIX KOJICOAHMIA
HEOJTHOPOHBIX CTPYKTYP BYJIKaHa DIBOPYC OT YaCTOTHI 110 JTAHHBIM PETUCTPAIHH
3emuieTpsiceHus: B Typiuu. YKa3aHbl HEPUOJIbI OTIEIbHBIX MO/ (B CEKYH/Iax)
(2, 3].
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Tukmensstan EQ: 06 12, 2000, 17h11m; M=7 50

15

sN

(002 0004 0006 0006 001 0012 001 0016 0018 002
Frequency, Hz

Pucynok 226 - 3aBHCHMOCTh UHTEHCUBHOCTH COOCTBEHHBIX KOJICOAHUI
HEOJIHOPOJHBIX CTPYKTYp (MarMaTH4€CKOro o4ara 1 MarMaTu4eckoi KaMephl) ByJIKaHa
Dnp0Opyc OT 4acTOTHI MO JAHHBIM, IMOJYUYEHHBIM Ha Jla3epHOM Jedopmorpade,
YCTaHOBJICHHOM B mTOJNbHE bakcanckoi o0cepBaropuu. Mcrounuk Bo30yXACHUS -
3emuierpsicenue B Typkmenucrane [2, 3].

Turkey EQ Record: 15-25 August 1989, Filtered data
T

4 T

f
o ’( \Nn W \[ /\Y,‘l/wq N mww,,\.\[f‘

2 L L
40 a5 S0 56 60 65
time. hours.

PucyHok 22B - AMIUIUTYIHO-BpEMEHHAS XapaKTEPUCTUKA PE3OHAHCHOI'O OTKJIMKA
reo(u3NYeCcKOi CpeIbl Ha BHEIIHEE BO3IEHCTBUE, 00YCIIOBICHHOE 3eMIIETPSCEHUEM B
Typuum [2, 3].
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PucyHnok 22r - AMIUIMTYJHO-BpEMEHHAsl XapaKTEPUCTUKA PE30HAHCHOTO OTKIIMKA
reo()U3NYECcKOi CpeIbl B paiioHe BYJIKAaHMYECKOM MMOCTPOMKHN Ha BHEIIHEE BO3ACHCTBUE,
oOycnoBieHHOe 3emieTpsiceaneM B Typkmenucrane [2, 3].
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OIHAaKO OHM 3aBUCAT TaKXE€ M OT PACHpEICNICHUs YNPYTUX XapaKTEPUCTUK,
TAKHUX KaK: MOIYJIA CXKATHSI, MOJYJISl CIBUTA, HAUIMYMS PACIUIaBa U JIETYYUX, a 3HAYUT

1 OT TOHKOM CTPYKTYPbI T'PABUTAIMMOHHOI'O ITOJIA B HEJIPpAaxX BYJIKaHaA.

1.1.4 O BIMSHUHN PEerHOHAJBHOrO peJibeda HA MpUIANMBHBIE AeopMaLU B

paiioHe JJIb0PYCCKOro BYyJIKAHMYECKOI0 eHTpa

B nporecce MPOBEACHUSA HaOJIOACHUM c HCIIOJIb30BAHUEM
HAaKJIOHOMETPUUYECKHUX, NePOPMAIMOHHBIX U TPAaBUMETPUYECKUX CHUCTEM BO3HHKJIA
HEOOXOJIUMOCTh MOCTPOEHUS TEXHOJOTHUU, KOTOpasi MO3BOJIIET OLICHUBATH BIUSHUE
peruoHanbHOro penbeda u 3pPeKToB HANUUKS MOJOCTH (MAarMaTUYECKOro ovara uiu
MarMaTH4ecKod Kamepbl) Ha mpuiuBHbBIE Aedopmanuu. Takas TexHoiOrus Oblia
IIOCTPOEHA BIEPBbIE, a €€ pabdoTOCHOCOOHOCTh MPOBEpPEHAa Ha IpPUMEpPE
DOnpOpyCCKOr0  BYJIKAHMYECKOTO IeHTpa. TeopeTrhueckue pe3yiabTarbhl ObUIH
COTOCTABJEHbl C JAaHHBIMU HATYpPHBIX HAOJIOACHUMN, MOIYUYEHHBIX MPU MOMOIIN
HAaKJIOHOMETPUUYECKUX CTaHIMUA W yHUKaIbHOro 70-MeTpoBOro uHTEepdepomerpa -
nedopmorpada.

VYcnenmHoMy pemieHuto 3To CIoXHOM MpoOJieMbl CIIOCOOCTBOBANIO TO, UYTO B
TEUEHHE HECKOJIbKUX TOCIEIHUX JIET KOMIUIEKCHas Treosioro-reodusnueckas
skcneauuusa U®3 PAH, UI'EM PAH u KBI'Y, B KOTOpYI0 BXOAWIM YYEHBIE U W3
IpyTuX HHCTUTYTOB Poccuiickoil AkaaeMun HayK W Beicmien MIKOIbI, €XKEroJaHo
pabotaer B paiione CeepHoro Kamkaza. OHa BeneT MmojieBble paOOThI B palioHE
OnpOpycCKOM  BYJIKAaHMYECKOM  00JacTM MO  HUCCIEJOBAHUIO  OMACHOCTH
BO300HOBIICHHS BYJIKAaHMYECKON akTUBHOCTH Ha KaBka3e. OCHOBHBIE YCHUIIUS YUEHBIX
HaIlpaBJ€Hbl HA KOMIUIEKCHOE M3y4YE€HHE BYyJKaHa OIbOpyc, KOTOPBIA BCed CBOEH
Maccoil HaBucaeT Haj CeBepHbiM KaBkazoM. M3ydeHue CTPyKTyphl JOKaJIbHBIX
HEOJHOPOJHOCTEH B 3eMHOM kope I[IpudrnbOpychsi, B COUETAHMU C aAKTUBHBIM
CEHCMHYECKUM 30HAMPOBAHUEM, MO3BOJIMIIO BBIIBUTH MAarMaTH4YECKUM oyar (KpOBJIs

Ha riyoune ~ 20 kM, a nojomBa - ~ 40 kM) U OJIU3NOBEPXHOCTHYI0 MarMaTHYECKYIO
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KaMmepa (ee OCHOBaHME Ha TIyOMHE ~ 7 KM), KOTOpas CIyXujia, B UCTOPHYECKOM

MPOLLIOM, TOCTaBIIMKOM Marmbl IPU U3BEPKEHUAX ByJIKaHa DIb0pyC.

=g

'
4

b mer e e e Sy
:_\’_/—' orer |
|

Pucynox 23a -
MarmMaTu4ecKux

Crpykrypa
o0pa3oBaHUi ByJIKaHa
Onropyc. Pa3pes mo meroay HO. B. Hewaera noctpoen Bnonp KaBkasckoro momnepeqHoro

HOTHSATHS.

BepTukanbHelii pa3pes mosis TEKTOHUYECKO pa3apo0IeHHOCTH KOPBI, MPOXO SN
gyepes3 ByJIKaH DIb0pyc U OPUEHTUPOBAHHBIA BI0Nb pocTupanus Kaskasa. 1 — n3onuann
TOJIS TEKTOHUYECKOU pa3ipoOICHHOCTH KOPBI: KUPHEIE - cedeHnem uepes3 10 yci.ex.,
TOHKHE — uepe3 2 wi | ycin.en.; 2 — o61acTh (30Ha) MOBBIIICHHOHN pa3apo0IeHHOCTH
HIKHEW 9acTh KOPHI; 3 — OMM3rOpU30HTAIBHBIE OCITA0ICHHbBIE 30HBI (BO3MOKHBINA MyTh
NepeToKa MEePBUYHON MarMbl B ByJIKAHUYECKYIO Kamepy); 4 — 00J1acTh aHOMAJIbHO
MOHIKEHHBIX 3HAYCHHI MOJISl B BEpXax 0a3aibTOBON KOPBI, paccMaTprBaeMas B KaueCTBe
NOTEHIMAJILHOTO MATEPUHCKOT0 MAarMaTUYECKOT0 04ara, CIy»amiero B poiuiomMm
MOCTaBUIMKOM MaTepuaia JUIsi 3ar0JIHEHUS BYJTKaHUIECKUX KaMep; 5 — 00J1acTh aHOMAJIbHO
TNOHIKEHHBIX 3HAYCHHH TOJIS1 B BEPXHEH YaCTH KOPBI, OTOKAECTBIISIEMAasi C BYJIKAHHYECKOM
Kamepoii [4].
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B mpomecce mocTpoeHus 0000mIaromeil  TEXHOJIOTHU, ITO3BOJISIONICH
MPOTHO3UPOBATh AKTHUBHOCTh BYyJKaHa OipOpyc B OyayileM, HEOOXOIUMO OBLIO
YTOYHUTH PA3IUYHBIMU METOJIAMH TOJIOKEHHE U pa3Mepbl MarMaTUYECKOU Kamepbl
(kamep) u mMarmaTtuueckoro ovara. B mporiecce mpoBefieHUs 3THX pabOT BIEPBbIE
yJaJ10Ch yCTAaHOBUTH, YTO MarmMaTH4yeckas Kamepa U MarMaTU4ecKuid oyar MMEIOT
CIOXKHYI CTPYKTypy (pucyHok 23a, ©6). PacnonoxxeHHble B  CJIOHUCTOM
MOJYTIPOCTPAHCTBE, KAaKUM TMPEACTABIACTCS BYyJIKaHWYECKash MOCTpOMKa Ha BCeX
ATamax MOJEBbIX pPabOT, OHU MOPOXKAAIT JOKAJIbHBbIE pPE30HAHCHBIE A()QPEKTHLI.
CoOcTBeHHBIE YACTOTHl TaKMX MarMaTHYECKHX OO0pa30BaHUl U UX OCHOBHBIC
PE30HAHCHBIE OCOOEHHOCTH MOTYT OBITh OIpPEJEICHbl SKCIEPUMEHTAIBHO U
MPOAHATU3UPOBAHBl TEOPETUYECKH Ha TMpPUMEpe TOJIOCTH COOTBETCTBYIOLIEH
KOH(pUrypanu B OECKOHEYHOM MPOCTPAHCTBE, YNPYTHE XapaKTEPUCTUKU KOTOPOU
COOTBETCTBYIOT Cp€l€, COAEpKalled MarMaTH4eCKUd oYyar WA MarMaTU4ecKylo
kamepy [4, 5]. ChekTp 3TUX KojeOaHUM AOCTATOYHO IIHPOK U OMPEACSIETCS
pa3zmMepom, KoHPUrypanue u B3auMHBIM PacoIOKEHHEM MarMaTUH4eCKUX CTPYKTYP
B HEOJHOPOIHOM CJIIOMCTOM BYJKaHWYECKOU mocTpoiike [1, 2, 6, 7, 8].

HccnenoBanre MarmMaTU4ecKol KaMepbl M MarMaTHYeCKOro oyara METOJaMu
CEHCMHMYECKOTO 30HAMPOBAHUSL CTABUT Psii BOMPOCOB, OTBET HA KOTOPHIE MOXKHO
MOJYYUTh, HCIONB3Yysl COBPEMEHHBIE MAaTeMaTHYECKHE MOJCIU W YHUCJICHHBIE
Metoabl. CioxkHas reojioruueckas (popma BYJIKAaHHUUECKON MOCTpOWKU DibOpyca u
HEJIOCTATOYHBIM 00beM MHbOpMauu O (HU3UKO-MEXAHHUUYECKUX CBOMCTBAX Marmbl,
HaxoJsIIeics Kak B MarMaTUYeCKOM ouare, Tak M B IMPOMEXKYTOUYHOM Kamepe,
HAKJIaIbIBAIOT U3BECTHBIE OTPAHUYCHUSI HA Pa3BUBAaeMble MAaTEMATHUYECKUE MOJCIH U
OMPENENAI0T B KOHEUHOM UTOre cTeneHb ux uHdopmaTuBHOCTH [3]. B 3TOil cBsi3M
BAXXHOE MECTO B 3a/lauaX MOHHUTOPUHIAa T€O0JOTUYECKUX CTPYKTYp CEroaHs
OTBOJUTCSL TEXHOJOTHSM, OCHOBAaHHBIM Ha MOJENAX NPWIMBHBIX JedopManuii u
HAKJIOHOB 3€MHOW KOpBI. 3/1€Ch JII KOPPEKTHOU OlleHKH 3P(HEKTOB OTKIUKA SIPKO
BBIPAKEHHON HEOJHOPOIHOCTH (TIOJIOCTH) HA MPUIMBHBIE BO3ACHCTBUS HEOOXOAUMO
ydyecTh 3(PdexThl penbeda 3eMHONM MOBEPXHOCTHM B OKPECTHOCTAX IMYHKTOB

HAOJFOIEHUIA.
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Pucynok 236 - O0mas kapTrHa, Jaromias MpeACTaBICHUE O pa3Mepax
MarmMaTH4ecKoro o4ara ¥ MarMaTu4eckoi KaMepsl 10 JaHBIM MarHUTOTEJIIypUUYECKOTO
30H/IMPOBAHUSA, TIPOBEACHHOTO MO/ pyKoBoacTBOM ApOy3kuna B.I1. [Ipoduis npoiinen c
I0ra Ha CEBEP Yepe3 BYJKAHUUYECKYIO ITOCTPOMKY ByJikaHa DnbOpyc. ITo ocu opaunat
rIyOMHa B KM., a 10 OCH a0CITUCC pacCTOsIHUE B KM. [1].

B pabote [8] ¢ 3Toil 11e/IbI0 UCTIOIB30BANIACH YIIPOIIEHHAsI ABYyMEpHas MOJIEIb
CKJIOHA, OMpEJETseMOr0 B BHJIE MEPECEKAONIUXCS JBYX JIMOO TpeX IIOCKOCTEH.
Pacuetsr a¢ddexToB TOmorpaduu IS ATOM MOJAENH OBUIM TMPOBEACHBI JHUIIb IS
YJICHOB MEPBOrO MOPSIIKA B TEOPUHU BO3MYIIIEHUN B COOTBETCTBUH C TEOPETUUECKUMU
MOCTPOCHUSIMU  paboThl. (OJIHAKO TaKyl OLEHKY CEroJHsl Helb3sd CUHUTaTh
MPUEMJIEMOM 1O JBYM MPUYUHAM:

1. Kak Oputo mokazaHo B paboTax poccuiickux ydeHsix [9, 10], mus
MPOCTEUIITUX MOJIEJeH MOBEPXHOCTU OLICHKH, OCHOBAaHHBIE HAa METOJaX KOHEYHBIX
pa3HOCTEH, METOJIe KOHEUHBIX SJEMEHTOB U METOJ€ BO3MYILIEHHUM, HaXOASITCA B
XOPOIIEM COOTBETCTBHMH JJIS YIIIOB O ~20° IIPH UCIIONb30BaHUH TEOPUH BO3MYIIEHUH
nepsoro mopsaka u o~30° - 35° uIg TeopuHM BO3MYIIEHHH BTOPOTrO IMOPSJIKA.
ITockosbKy TOYHOCTH METOAA BO3MYIIEHUM OMNpEAENSIETCSI B OCHOBHOM HeE
CJIO’KHOCTBIO pelibeda, a 3HaUCHUSIMU TTapaMeTPOB O., ’TOT BBIBOJI OCTAETCS B CHUJIE U

JUISL pealibHBIX MOjeNeil penbeda, TakuX, Kak MOJEeiIb bakCaHCKOTO yIIeNbs; U3-3a
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ropuoro penbeda (opMynabl TEpPBOro MOPSAKA BO3MYIIEHUNH OKa3bIBAIOTCS
HEJIOCTATOYHO TOYHBIMM (OTHOCUTEIbHBIE OIIMOKM TOMPaBOK 3a pelbed K
NPUWIUBHBIM HakJIOHaM U jaedopmanusaMm gocturator 10-15%), u Heobxogumo
UCIIOJB30BaTh (OPMyJbl BTOPOro MNPUOIMKEHHS (JJII KOTOPBIX MOTPELIHOCTH
COCTaBJISIOT 0KOJI0 3-5%).

2. HeobxomuMo yuuTBHIBaTH OoJjiee peaibHYI0 KapTHHY pelibeda, dYem
OMMCaHHAasl BBIIIE YIPOIIEHHAs IByMEpHAs MOJENb CKIIOHA.

Huxe mMbl mpuBOAMM pe3yibTaThl pacyeToB 3(PdekToB Tonorpaguu ¢ yuyeTom
YJICHOB BTOPOTO TMOPSAKA MAJOCTH W JUIsl 3HAUYUTENIbHO O0Jiee pPeaTMCTUYHBIX
Mojienelt penbeda, MOTyYeHHBIX MO CIIYTHUKOBBIM AaHHBIM (s miomaan 100 km x
100 xm u ¢ pazpemienueM 1o ropuzontaiu 100 m x 100 m).

Hwuxe nmokazano, uto nocine yuyera 3¢ dexToB Tonorpaduu BTOPOTO MOPSJIKa,
OoOHapy»XUBaBIIUECS paHee, pa3Iuuusi HAOIIOJEHHBIX U TEOPETHUUYECKUX aMIUIUTY]
NPUIUBHBIX AehopMaluii YMEHBIIAIOTCS A0 BEJIMYMHBI, HE MPEBBIIIAIONIIEH OMTUOOK
HaOII0/IEHU. DTO 3HAYUT, UTO M0 UMEIOIIUMCS K HACTOSIIIEMY BPEMEHU MPUIUBHBIM
JAHHBIM MOXHO OLIEHUTh JIMIIIb BEPXHIOK TpaHUIy paauyca MarMaTU4ecKOu
KaMephl.

OTOT paauyCc MO HAIIMM OIIEHKaM C HCIOJIb30BAHHEM pPa3BUBAEMOM
TEXHOJIOTUU, COCTaBJISIET TMOPSAKAa 5 KM, YTO HAXOJUTCS B YJOBJIETBOPUTEIHLHOM
COTJIACHUM C JAHHBIMU MOJYYEHHBIX TEOPETUUECKHU MMyTEM OINPEIeNICHUs] PE30HAHCHBIX
O0COOCHHOCTEW MarmMatuueckux oOpazoBaHuil. [IpuBeneM OCHOBHBIE COOTHOIIEHUS,
UCIIOJB30BaBIIMECS B HalMX pacuerax. [lompaBku mepBOro mopsiika K BEKTOPY

IIPUINBHBIX CMeI]_[eHI/Iﬁ Ha IUI0CKOCTH z=0 OoIIpCACIAOTCA COOTHOIICHUAMMA BHIA:

© ©

0 _f f[fx(O)(x,vyl)‘_j(x_xlay_ylaz)+

-0 —®

AR (x,y,2)

+ f1Ox Y )mx =Xy -y z)]dddy, (1)

rae ";u O; - KOMIIOHEHTHl BEKTOpAa E€JWHUYHON BHEIIHEH HOPMaIud K 3EMHOMU

1
MOBCPXHOCTH M KOMIIOHCHTBI TCHOPA HCBO3MYIICHHBLIX IMPHIIMBHBIX HaHpﬂ)KeHHﬁ,
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COOTBCTCTBCHHO, a

© _

(0) (0)
fo(xy)=no, +n0,’ =0 0

0 0 0 1
[y =nol +no) -0l |, (2)

(1)YHKI_[I/II/I Vix-x,y-y',z)H wkx-x,y-y.z2), KOTOPBIC ONpCACIIAOTCSA

COOTHOIIICHUAMMU BUAA:

- -x"y 2. 2 -x"\-
dauv =v| L 17X +—e_ - poofx-x é; (3a)
A+ u R R A+udz\R+z
- -\ 2. 2 -\
4wa=VL—u +=é, - #9(y=y é.. (36)
A+u R R A+udz\ R+z

Jlns HaKIIOHOB U iepopMalinii TOPU30HTATBLHOTO U BEPTUKAIBHOTO 3JIEMEHTOB

BHEIIIHEH IMOBCPXHOCTHU ITOJTYYHNM COOTBCTCTBCHHO:

O

4

ox

1 - ., 1 2(x-x")°
D (. ) = __ Oy ) =L p ZE=X)T)
7 (%.7) o " amarmd y)( o o )

ro 2x—x, -y gt
ey T vy

b

() du'’ L ) )
Y. (xy)= =L xy)-e (X y);
0z u
2(x-x')
0), .1 1 Iy,
+ [, (x,y )= ]dxdy;
ou'” 1 P AMx-x")
(1) I - - 0), 1 | MX—X)
e (x,y) o lemo 4ﬂﬂ(/1+u)_fw_fw[ﬂ‘ (x,y') P

2 3

’\2 !
x(3(x—x) —1)+2/,tx_x]+
1%
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R CAPL )(3( e l)jdx’dy',

ouV
1
eV(xy)=—+

rac.

R, =((x-xX)+(y-y))".

_;w (0) (0) Y- y
=0 4:r(/1+u)_fw_f(f (% ),0 +f ()= 5 0 dx dy

4

CootHomieHusi (4) TMOTHOCTBIO OMNPENETSAIOT BIUSHHUE pelbeda 3eMHOM

MOBEPXHOCTU HAa MPUJIMBHBIE HAKJIOHBI M JAedopMaluyd B MEPBOM MOPSIAKE TEOPUU

BOSMYIHCHHI;'I. HOHpaBKI/I BTOpPOro mopsaiaka OIpCACTIANOTCA COOTHOIICHHEM BHOA

[9]:

W (xy,z)==[ [[LI7(x.yW(x=xy-y.z)+

+ [y i =Xy =z )+ (XY )g(x =Xy -y z)Jdxdy,
rac

fi(l)(x,,y,) = (nxori(ll) + nyo'i(zl) - 2080{31) /dz) ‘Z=0’

(_]’=—LV i+ln(z+R) N A+2u 3
UR A+ u 2mu( A+ u)R

ao.(l)

_f f(f(o)

f 0) (x 7’”{
az

3nece:

’\3 ! 2 ’
Sxx=_i(x ;c)+ u X x+672 X—-Xx .
2r R 2a(A+ 1) ox

¢ __3(x=xX)(y-y), wu 9’ (x=x"\),
v g R 2ﬂ(/1+y) oxoy\ R+z )/
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o 30-Y) . u (y—y’ az(y—y'))’.

+7
* 2r R 2a(A+u)l R 9\ R+:z

ro__3(x-x) (Sy—y')2+ u ( 9’ (y—y')}. (8)
v 2 R 2a(A+ u)\ oxoy\ R+ z
12
sz=_3(x—x5) z;
27R
g o 3x=X)(y-))z.
vz 2.7le 4
ry_2
Szz=_3(x—x5)z ,_
27R
12
Tﬂ=_3(y—y5)z;
27R
oo x=x)(y=y)z.
vz 2.71135 ’
ry_2
O Cot 8
2R

rae: Si- HaNpsHKEHUsI, BO3HUKAIOIIME B OJHOPOJHOM YIIPYTOM MOJYIPOCTPAHCTBE OT
JNEUCTBUS TOYEUYHOW CHJIBI, IPWJIOKEHHON K TOYKE OBEPXHOCTH (x’,',0);
Tix — HanmpsODKEHUsS, COOTBETCTBYIOIIME €IMHUYHOW CHUJIE, MPUIOKEHHOM K TOM XKe
TOYKE U JEUCTBYIOLIEH BIOJb OCH Y.

CootHomenue (5-8) MONMHOCTBIO OMpENENseT MOIMPaBKy K BEKTOPY YHPYTUX
CMEIIEHUI BTOPOTO MOPsJIKa MAJIOCTH B 00bEME CPEJIbI.

UneHbl BTOPOro MOps/IKa HA IMOBEPXHOCTH COCTOST M3 IOMNPABOK BTOPOTO
nopsiika Ha IWIOCKOCTH z=(0 W MEepBOTO 4jeHa B psAae Thruopa, ONnpeacisiomero

3aBUCUMOCTH MOMPABOK MEPBOTO MOPSAIKA OT TTTyOUHBI:
=(2) | _5(2) =(1)
u \S—u \z=0+zo(x,y)6u / 0z \FO. 9)

['pageHTBl KOMIOHEHT BEKTOpPa u'?

57 BBIYHMCJIICHHBIC B COOTBCTCTBHHU C

cooTHollleHreM (9), ompeAeNstoT TMONPaBKU BTOPOrO0 MOpAJIKA K MNPUIUBHBIM
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HaKJIOHaM U ieopMaIusM BO BTOPOM MOPSJIKE TEOPUU BO3MYIIICHUH.

Jns yucineHHoro mojenupoBaHus 3(PGeKToB Tomorpaguu HaMH, Kpome
peanbHOM Mojenu Tororpaduu (Moaenb 1), UCMOb30BaHA TaKXke W JIOKAIbHAS
Mojienb Tonorpaduu (IpeacTaBistonias co0ol ceueHne BepTUKAIbHOM MIIOCKOCTHIO,
opueHTUpoBaHHOUN B HampasieHuu C-1O), a Takxke ynpolleHHas JOKalbHasl MOJEIb
penseda B BHUAE TpeX IUIOCKOCTEH, JBE M3 KOTOPBIX TOPU3OHTAIBHBI, & TPEThs
pacronokeHa Mox yrioM, 0=2,5", COOTBETCTBYIOIIEM CpEIHEMY HAKIOHY

BbakcaHckoro yiienbsi B OKpeCTHOCTSIX MTYHKTa HAOII0ICHHI:

0, ecimx < x,

=

0.725, ecmi X, <X <X,

€CIM X > X,

B Tabnuie 1 nmpeacTaBieHbl OTHOCUTEIbHBIE BEIMUMUHBI MOMPABOK 3a pelibed K
aMIUTUTYJaM CYTOYHBIX M TMOJYCYTOUHBIX NPWIHUBHBIX Jedopuanuit Jd/4 wu
NonpaBku K (a3am §p B paamaHax Ui jdaszepHoro aedopmorpada AU MI'Y,
YCTaHOBJIEHHOr0 Ha paccrtosHuu 700 MeTpoB OT BXOJa B IITOJbHIO «I JIaBHAs»
bakcanckoit nelitpunnoi oocepBaropuu AN PAH.

[TonpaBkwu 3a penbed mocuuTansl A1 Mojaeneit 1 u 2. Kak BUaHO U3 TaOIHIIHI,
MOMpPaBKU K aMIUIUTyJaM HOPWIMBHBIX JAe(opManuii A ynpoIeHHOW JOKadbHOU
MOJIEIA TPUMEPHO B MATH pPa3 NPEBOCXOIAT MOMPABKH ISl PEATIbHOM MOJEIH

Tonorpaduu.

Tabmuma 1 - OTHOcHUTENbHBIE BEJIWYMHBI TOMPABOK 3a penbed K amMIUIUTyaam
CYTOUYHBIX U TMOJYCYTOYHBIX MPUIUBHBIX Aedopuanuii Jd4/4 u momnpaBku K (azam

d¢ B paauaHax Juis asepHoro aedopmorpada AN (nns moxpeneit 1 u 2).

Mogens 1.
dA/A (E-W) dA/A (N-S) dp (E-W)
0,00067 (cyT.) 0,051 (cyT.) -0,00045 (cyrt.)
0,00039 (monycyT.) 0,00240 (monycyT.) (mosycyT.)
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Monens 2.

dA/A (E-W) dA/A (N-S) dp (E-W)
0 (cyt.) 0,284 (cyT.) 0 (cyT.)
0 (monycyrt.) 0,013 (momycyt.) 0 (momycyT.)

UYToObl MOHATH MPUYMHY 3TOrO MPOTUBOPEUMS, JOCTATOYHO OOPATUTHCS K
PUCYHKY 2, Ha KOTOPOM NPEACTABJIEHBI 3HAYECHUS IOMPABOK B MEPBOM U BTOPOM
MOpSiIKaX TEOPUU BO3MYIIEHUU MJI1 YNPOIIEHHOM JOKalbHOW MoJenu penbeda
(xpuBble 1, 2) 1 peanbHOM JOKaIBLHON MOAENH penbeda (KpuBbie 3, 4).

Mogens penbeda sl peaibHOW JTOKATIbHOW MOJIENH MpeACTaBleHa KPUBOH 5;
nonoxenne nedopmorpada ['AUIIl cooTBeTcTBYeT TOUKE HA OCH aOCIUCC C

MOPSIAKOBBIM HOMEPOM 25.

Pucynok 24 - OTHOCUTENIBbHBIE TIONIPABKU 32 peibe( K aMIIUTY1aM IPUIMBHBIX
nedopMarum.

[Tockonbky untepdepomerp - nepopmorpadp AU MI'Y naxomutcs B
HETOCPEJCTBEHHON OJIM30CTH OT TOYKH, TJI€ CyMMapHbIe€ MOMpPaBKU MEPBOrO0 U
BTOPOTO MOPSAKOB OOpalalTcsi B HYJb;, TO MOMPABKH BTOPOrO MOPSAKA, BOOOIIE
rOBOpSI, JOBOJIbHO Mallble MO CPaBHEHHUIO C TMOMPAaBKAMHU MEPBOTO MOpAJKa, B
OKPECTHOCTSAX MYyHKTa HAONIOJEHUU HUMEIOT ompejessioiniee 3HaueHue. be3 ydera
3(phexToB BTOPOTo MopsiaKa MOMpaBKHU 3a pelibed COCTaBIAIOT 0KoJio 20%, HO mocie
WX yuyeTa Te€, € NOMPAaBKH COCTABJISAIOT JIMIIL OKOJO 2%. DTa BEIWYMHA HE
MPEBOCXOAUT OMMOOK HAIIUX pPAcYeTOB, M TMOYTH HE TMPEBOCXOIAT OIIMOOK

nedbopmomerpuyeckux HaOmogeHuid (okomo 1%). C yderoM MONpaBoK BTOPOTO
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MOpsiIKa CYIIECTBEHHO MEHSIIOTCS Pe3yJbTaThl Teo(PU3nueckoil HMHTEepnpeTauu
MPUWJINBHBIX JTaHHBIX. [8]: €ciu B pacdeTax MEpBOrO MOPSAIKAa BO3ZHUKAIO 3HAYMMOE
MPOTUBOPEUHE MEXKTY HAOIIOJEHHBIMU U TEOPETUYECKUMU TAHHBIMU U TIPUXOIUIIOCH
nenaTh MPEeANoSIOKEHNE O CYIIECTBEHHOM BIUSHUU KOMIEHCUPYHOIIUX 3(PdeKToB
MarMaTH4eCcKON MOJOCTH Ha aMIUIUTYAbl MPUIMBHBIX aepopmaliuii, To s Oosee
PEATUCTUYHBIX MOJICJIEM 3TO BIIMSHUE OKa3bIBAETCS 3a MOPOrOM IOTPEUIHOCTEN
HaOII0/ICHUM.

Ha pucynke 25 npeacraBiieHbl 3HaYEHUS MOMPABOK K aMIUTUTYAaM MPUITUBHBIX
nedopmarnuii asa nazepuoro aegopmorpada FAWII MI'Y B 3aBucumocTtd oT 1 1 ot
paguyca MarmMaTU4YeCKOM MOJIOCTH I, IEHTP KOTOPOW HaXOAWTCS Ha riayouHe 1 mon
BepIIMHON DnbOpyca (3HaueHus: | oTcunThIBalOTCA OT ypoBHS Mopsi). Kak BuaHO u3
pUCYHKa, I mpueMiieMbIX 3HaueHu 1 mopsiaka 5-30 kM BepXHU npenest 3HaUYeHU !
r, I KOTOPBIX 3P EKThl MOJIOCTH MPEBOCXOIAT IOTPEITHOCTH HAOIIOACHUM,

COCTAaBJIAET OKOJIO 5 KM.

OB 0% 1) P e T R)

‘ L \ i u 1" 16

"y
Pucynok 25 - 3HaveHust MOMpaBoK K aMIUTUTYaM MPUIUBHBIX JedOopManuid Jist
nazepHoro nedpopmorpada AV MI'Y.

Takum oOpa3zom, mocie ydera 3(dexkToB Tomorpadhuu BTOPOTO MOPSJIKA,
OOHapy»XUBaBIIUECS paHEE pPA3IUUYUsl HAOMIOJCHHBIX U TEOPETUUYECKUX aMIUIUTY]
OpuiIuBHBIX jaepopmaruit  (okosno 20%) yMEHBIIAIOTCA JO BEJIMYHUHBI, HE
MpEeBBINIAIONIeH OIMMUOOK HAOMIOAECHUM. ODTO 3HAYUT, YTO IO HUMEIOIHUMCA K
HACTOAIEMY BPEMEHU MPUIUBHBIM JAaHHBIM MOKHO OLIEHHTh BEPXHIOIO TPaHUIlY

paauyca MarMaTuueckoil KaMepsl ByJKaHa DIb0pyc, KOTOpas COCTABIISIET 5 KM.
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1.1.5 TPEXKOMHOHGHTHaH MarduroBapuanuoHHasi CTaHIIUA

Crnenyroiieid MHPOPMAITMOHHO-U3MEPUTEIIBHOM CHUCTEMOM, KoTopas Oblia
M3TOTOBJIEHA U yCTaHOBIIeHa B JabopaTopusix CeBepoKaBKa3CKOM Treo(pu3nuecKon
oOcepBaTopuM, SBIAETCS TPEXKOMIIOHEHTHAsT MAarHUTOBapUallMOHHAS CTaHIUS
(MBCQ).

TpexxommoHeHTHas: U(POBasi MarHUTOBApUAILMOHHASI CTAHIUS OTHOCUTCS K
MPEU3UOHHBIM 00CepBaTOPCKUM MPUOOpPAM CTAIMOHAPHOTO THUIIA.

MBC BbInONIHEHA HAa OCHOBE KBAapIEBBIX MAarHUTHBIX JaTYMKOB CHUCTEMBI
B.H. boOpoBa u mpeaHazHaueHa [Jisi HEMPEPHIBHON pErUCTpallid Bapualuil TpEx
coctaBmsiromux (H, D u Z) BekTopa MarHuTHON WMHIAyKUMHU. Perucrpanus kaxmaoit
COCTaBJISIOIIEH OCYIIECTBISIETCS OTACIBHBIM JATYHKOM.

KoHCTpyKIIun [aT4MKOB pa3idyalOTCs B 3aBUCUMOCTH OT HU3MeEpseMOi
COCTaBJISIONICH, HO MPUHIUI PaOOTHI UX OJIMHAKOB.

Ha pucynke 26 npuBeneHa ynpolleHHas cxema u3MepeHus: D coCcTaBisomen.
Ha kBapueBoii pamke (1) pactsiHyTa kBapiieBas HUTh (2), Ha KOTOPOW 3aKperieHO
MOJBIKHOE 3epKaiio (3).

K 3epkany npuxperi€éH usmeputenbHbiii Maraut (4). Jlyu cBeroamona (5)
OTpakaeTcsl OT TMOJABMXKHOIO 3epkana (3) um momamaer Ha auddepeHInanbHbIN
dhoTtosnemeHT (6).

B wucxonHOM cOCTOSIHUM, OTpaX€HHBIM OT 3epkana Jiyd cBeroguoaa (5)
3aCBEUMBAET CUMMETPUYHO 00€ TIacTUHBI (POTO3JIEMEHTOB (6) U, CIeJ0BaTEILHO,
BEJIMYMHA BXOJIHOT'O CUTHAJIa Ha BXOJIe yCuuTes (A) paBHa HYJIIO.

B aToM ciydae He mpoTekaeT TOK uepe3 0OMOTKY oOpaTHoit cBszu (L1).

B pesynbraTe n3aMeHeHNs MAarHUTHOTO TOJIsl 3eMJIM Ha U3MEPUTENIbHBIM MarHuT
(4) nelicTByeT cuiia, CTpEMSIIIAsICs MOBEPHYTh €T0 1O MOJIIO.

[ToBOpOT M3MEpPUTENHHOTO MarHuTa (4) U MPUKPEINICHHOTO K HEMY 3epkaina (3)
MPUBOJUT K HAPYIICHUIO CHUMMETPUYHOCTH 3acBETKU (HOTO3NIEMEHTOB (6). ITo
MU3MEHSET BEJIMYMHY BXOJIHOTO CUTHaja ycunutens (A) B pe3yibTaTe uepe3 00MOTKY

oOpatHoit cBsizu (L1) nHaumnaet mporekaTh TOK. Pacmonoxenue oomotku (L1) u
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HaIpaBJICHUE MPOTEKAHUE TOKA TaKOBBI, YTO MPOUCXOIUT KOMIICHCAIUS W3MEHEHUS
MAarHUTHOTO MOJISI B MECTE PACIOJIOKEHHS U3MEPUTEIHHOTO MarHura (4).

Jpyrumu cioBaMu TOK, MpOTeKaromuil yepe3 oOMoTKy obpatHoi cBsizu (L1),
MOJJICP)KUBAET W  CTaOWUIM3UPYET YPOBEHb TMOJs B MECTE€ PAaCIOJIOKECHUS
M3MEPUTETHLHOTO0 Maruura (4).

Bennunna BeIXOAHOTO HamnpsbkeHHs (Vo) MPOMOpLUOHANbHA BeIWYMHE D
coctaBisitonieit MaruutHoro mnodisa. Conportusienue pesuctopa (R) ompenpensier
rIIyOMHY 0OpaTHOM CBSI3M M TEM CaMbIM 33/1a€T YyBCTBUTEIBHOCTH PUOOpA.

Konnencatop (C) mpenorBpaiaer camoBo30yxkaeHue cuctembl. CBETOIUON
(5) nutaercs oT cTaOMIM3UPOBAHHOTO UCTOUHHKA TOKA (9).

CHocHO ¢ obmoTko# oOpatHOM cBsizu (L1) HamoTrana oOMOTKa KanuOpOBKH
(L2), Tok B KOTOpOH MpPOTEKAET TOJBKO B MOMEHTHl KaquOPOBKH U 3aJaéTcs
CTaOUIN3aTOPOM TOKA KAITMOPOBKH (8).

[lapannenbHO HW3MEPUTEIBHOMY MAarHuTy (4) pachoyiOXKEHbl MarHUThI
M3MEHEHHUS YyBCTBUTENbHOCTH (7).

[Ipubnmxkasi, ypausis W U3MEHAS  OPUEHTAIIMI0O HUX  OTHOCUTEIHHO
U3MEPUTEIBLHOTO MarHuTa (4) MOXKHO B MPOIIECCE CO3/IaHUs MPUOOpa U3MEHSTh €0
YyBCTBUTENIBHOCTh. BbixoaHoit curHan (Vo) Yepe3 akTUBHBIM  QUIBTP,
MOAABIISIONINI YacTOThI OoJiee 1 repiia mocTynaeT Ha CUCTEMY U3MEPEHUS.

BuemHuii BuJ cTaHuMU TpuUBENEH Ha pucyHke 27. ['abaputHble pa3Mepbl
cranuuu 400*250*150 mm. O6mmit Bec 0€3 UICTOUHUKA MUTAHUS 5 KT.

Ha GokoBoli cTenke 3akperieH pazbem (1).

Ha pa3zbem BbIBEJIEHBI aHAJIOTOBBIE BBIXOJHBIE CHUTHAJIBI U KaJIUOPOBOYHBIE
OOMOTKH OT KaXKJIOTO JaTYUKA.

Ha knemmbl (2) mogaeTcst HaNps>KeHUE MTUTAHUS.

B 60kx0BO# MOBEPXHOCTH KOPIyca UMEIOTCS CIeluaibHble OKHA (3) B pabouem
pEeXKUME 3aKpBIThIE 3arilyliKaMy (Ha PUCYHKE HE MOKa3aHbl), & BO BpeMsl HACTPOUKHU
o0JieryaroT NpaBUJIbHYIO YCTAHOBKY CTAaHIMM 3a CYET BHU3YaJbHOI'O KOHTPOJIS

COBMCIICHHA ITOABHUKHOI'O M HCIIOABHUIKHOI'O 3CPKaJI.
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Pucynok 26 - Cxema KBap1ieBOro MarHuTHOT'O BapruoMeTpa: |- KBaplieBasi pamMka;
2 - KBapLeBasi HUTh; 3 - MOABUKHOE 3€pKaJIO; 4 - U3MEPUTENIbHBII Maruur; 5 - CBETOAMO/;
6 - nupdepeHINATBHBIN POTOIIEMEHT; 7 - MATHUTHI U3MEHEHHS YyBCTBUTEIHHOCTH;

8 - cTabmM3aTop TOKa KaTuOpoBKY; 9 - crabunusaTop Toka cBetoauona; L1 - oomorka
oOpaTHO# cBA3M; L2 - 0OMOTKa KanuOpOBKH; A - OllepallMOHHbBIN YCUIIUTEND; R - pe3ucrop
oOpatHoii cBs3H; C - KOHAEHCATOP 00paTHOM CBs3K; Vout - HaPsHKEHUE
MIPOIOPLIMOHATBHOE U3MEHEHHIO D cocTaBisAOMIEN MAarHUTHOTO TOJIS.

CraHiusi OpUeHTUPYETCS IO MAarHUTHOMY MEpPHUAHAaHy TaKUM 00pa3oM, 4TOObI
OKHO (3) KBapIEeBOro JaT4yMKa, U3MEPSAIONIEr0 TE€OMAarHUTHOE CKIOHEHHE, ObLIO
HaIpaBJICHO Ha 3amaj.

To4HYI0 YCTaHOBKY MpPOU3BOISAT NPH CIIOKOMHOM IOJie 3a CYET MOBOpOTa
CTaHIIUM, CBOJISIIIIETO B HOJIb MTOKA3aHUSI TaTYNKA CKIIOHEHHS] TEOMarHUTHOTO TOJIS.

Jns cpaBHEHHMS pPe3yibTaTOB HAOMIOJCHUM, MNOJy4eHHbIX Ha bakcaHckoi
reopu3n4ecKoi oO0cepBaTOpuu, ObUT BBIOpAaH psji CTAaHIUMK OJMU3KUX IO LIUPOTE U
noirote. B Tabmuie 2 mnpuBeAeHbl KOOPAMHATHI BBIOPAHHBIX CTAHIMH U
COKpaIlleHHbIe 0003HAYCHUSI.
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PucyHnok 27 - TpeXKOMIIOHEHTHasI KBapleBas MarHUTOBapUallMOHHAs
CTaHIMs B cOOpe, yCTAaHOBJIEHHAs HA IOCTAMEHTE.

OTHOCHUTeNnbHAS HECTAOMIBLHOCTD MOKa3aHuil Bo Bpemenu: 1-2 nT/year

Pa3zpemenue: <0.01 nT
YacroTtubiid quamna3o: 0...1 Hz
Mormtnocts notpednenus: < 0,1 W

Junamuyeckuit quanazoH: +-2000 nT

HanpsxeHne nuranusg KCTOYHUKA MTOCTOSHHOTO TOKa: 5..15 V

Tabnuia 2 — KoopanHaThl BEIOpaHHBIX CTAHIIMI M COKpaIleHHbIE 0003HAYEHUSI.

OOGcepBaTopus [[Iupora | Honrora | CokparmieHus
Bopok (SpocnaBckas 006yacTh) 58°18’N | 38°54’E BOX
Mocksa (r Tpounk) 55°30°’N | 37°18’E MOS
Cynapu (Pymbiaus) 44°42°N | 26°18°E SUA
bakcan (Hewtpunnas oocepBatopusi) | 43°16°N | 42°41°E BAK
XapakTepHble MarHUTOIpaMMbl  BapHallMii MarHUTHOTO IOJS  3EMJIH,

PacCIONOKEHHBIE 1O YOBIBAHUIO IIUPOTHI CTAHIIMU, IPUBEICHBI HA pUCyHKax 14-16.
[Ipu paccMOTpeHMM MarHUTOrpaMM OTMEUYAETCS XOpOUIEe CXOJCTBO, KaK IO

aMIUIUTyAe, Tak u no ¢opme. Ito kKacaercas H u D Bapuanuii MarHuTHOTrO MOJIS

3eMITH.

Urto kacaercs Z Bapuanui, TO 34€Ch 3aMETHO pA3JIW4YM€ O aAMIUIUTYAE U
dbopme curnana ana nap cranuuii MockBa, bopok u bakcan, Cynapu. 910
OOBSICHICTCS PA3IMYHBIM PACIOJIOKEHHUEM IO ITHPOTE M BIUSHHUEM T'€OJOTHYECKHUX

CTPYKTYyp B peruone. Haubonee cuinbHOE OTiIMUME HAOMI0IA€TCS BO BPEMS CHIIBHBIX
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MAarHUTHBIX Oypb, KOTOPBIE BBI3BIBAIOT OoJiee cnaboe BO3MYIIeHUE Z COCTaBISIONIEH

MAardyuTHOTO T10JII 3E€MIJIH.

nT |
& b f 4. || . BOXH
L Ja b A . A | (Y et Aol Ly W I LY bt
0 M A A TR R § ) 5y TN 1 K\
¥ lL \ ’.l"' "‘lr |’| \)\\:', \ | l ‘n{“ ,\r 4
) " L) el o i Atk e MOSH
I A ) . diarda B A L S i e MO
0 4/ |}.‘ ,’ ’._uiln_ W 0y, :l" ./ ..'4;. /el "5‘ P g ,“' .,,‘; ._{r. i
! H ’.'f" g \_v. r“' v | “ | r‘kl. l
A1 ;( I 1 | Ar 4 ot | ] . SUAH
PN J" ’ '.',\~'{"' v,‘ |/ .jlrl'.‘;. ) I
1, ’:’ s ‘|I '\) 1 !v Lo | ."A’_,”‘ V. ¢ Iﬁl.“.'- A BAKH
4y ¥ ‘ \ SN VY X
i :"‘ Pal | ]’. 'y /, | J
| |
! /
10 1 | : - Day
1 2 4 56 7 o 11N BUISE T 1‘ VXN RBNEDRT BN

Pucynoxk 28 - MaFHI/ITOFpaMMBI H Bapuanuii MarHuTHOro noJjst 3emiu.
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Pucynok 30 - Marautorpamma Z Bapuaiuii MAarHUTHOTO 10JIs1 3EMIIH.

Pe3ynpTaThl  MarHUTHBIX  HW3MEPEHUN  JOMONHSIOT  OOIIyl0  KapTHUHY
reopu3nyeckod 0oOCTaHOBKM B paiioHe OnpOpyca. B nanbHeillmem miaHupyercs
pa3MenieHue B OTOM paloHE psa TaKWX CTaHIUM, eciau OyAyT BBIICIICHBI
COOTBETCTBYIOIIHE (UHAHCOBBIE CpPEICTBA I WX W3TOTOBJICHUSA. [Ipu »TOM
MTOSIBUTCS BO3MOXXHOCTh MOHHUTOPHMHTA HE TOJBKO TE€OMAarHUTHOW, HO U
CEHCMUYECKON aKTUBHOCTH C BO3MOXKHOCTBHIO BBIXOJa Ha TPEICKa3aHUS MECTHBIX

KaTacTpo(PUIECKUX COOBITHH.
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JletanpHBI ~ aHaNIM3 ~ MArHUTHBIX ~ BO3MYIIEHMM  IEepel  CWIbHBIMHU
CEHCMUYECKUMH COOBITUSIMU BBINOJHEH B npeasiaymeM otuere no HUP. Tlostomy
3eChb Mbl TPHUBEAEM TOJIBKO HEKOTOpPbIE IPUMEPBI, KOTOpbIE JalOT OOMIYIO
XapaKTEePUCTUKY OOHApYyEHHBIX CUTHAJIOB W TMO3BOJSIOT MPOTHO3UPOBATh MX
uCIosib3oBaHue B OyaymieM. B mepByro ouepear oOpaTuMcs K 3€MIIETPSICEHUIO,

KoTopoe npouszonuio B FOxHoi I'perun.

[TapameTpsl 3eMneTpsiceHUs
date= 16-®eB-2009 23:16:39.0 lat= 37.48 lon=21.04
depth= 10km mb: 5.6/7

a 0
Pucynok 32 - BAKHI1 - nokazanus H koMnOHEHThl MAarHUTOBapUAILIMOHHOM CTAHIIMHU
Ha 15 nukere bakcan, nT. BAKDI - noka3zanus D KOMIIOHEHThI MarHUTOBApUALIMOHHON
crannuu Ha 15 mukere bakcan, nT. BAKZ1 - noka3anus Z KOMIIOHEHTBI
MarHuToBapualuoHHOM ctanuuu Ha 15 nukere bakcan, nT. BAKE?2 - nokazanus
HaksoHoMepa E-W na 15 nukere bakcan, ms. BAKN? - noka3zanus HaknoHomepa N-S Ha
15 nmukere bakcan, ms.
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ONUIIEHTP COOBITUSI HAXOJUJICA B OKE€aHE, a HEMOCPEACTBEHHO MEpe] CaMbIM
celicMuYecKUM coObITHEM (3a 2 yaca) HaMu ObuIo 3adukcupoBaHo MarHutHoe YHUY

Bo3MyIeHue (pucynku 33 u 34).

[TapameTpsrl 3eMiteTpsICEHUS
date= 19-Map-2009 18:17:38.8 lat=-23.16 lon=-174.63
depth=33km ms: 7.4/14 mb: 7.2/14

Pucynok 33 - YHY marautHoe BO3MYLIEHUE.

HerpynHo 3ameTuTh, 4ro 3a 6 4YacoB J0 Hayajga paccMaTpUBAEMOTrO
CEHCMHMYECKOTO COOBITUSI yAaeTcs BbIACHUTH XapakTepHoe YHY wmarautHOe
Bo3MylIeHHe. KakoBa mnpuunHa TMOSBICHUS TAKUX MAarHUTHBIX BO3MYIIEHUM,
KOTOpbIE B psi€ CIy4aeB MOTYT pPacCMaTpUBAThCS KaK  MPEIBECTHHUKHU
reopusnuecknx karactpod? Ha 3toT Bompoc oTBeTa moka HeT. OUeHb MHTEPECHBIM
o opMe CUTHAIl MOSIBUIICS TEPe]l 3eMIIETPSICEHUEM, KOTOPOE MPOU30ILIO0 B palioHe

OCTpOBOB TOHTO.

som

17'00" e 20" 30 40™
2009-03—19 17:00:00 ~ 2003-03—15 17:50:52

a 0
Pucynok 34 - BAKH]1 - nokazanus H koMOHEHThl MAarHUTOBapUALIMOHHOM CTAHIIMHU
Ha 15 nuxere bakcan, nT. BAKD]1 - nokazanusi D KOMIOHEHThl MATHUTOBAPUALIMOHHON
crannuu Ha 15 mukere bakcan, nT. BAKZ]1 - noka3anus Z KOMIIOHEHTBI
MarHuTOBAapUallMOHHOM CTaHIMHU Ha 15 nukere bakcan, nT.
BAKE?2 - noka3anus HakiaoHomepa E-W Ha 15 nukere bakcan, ms. BAKN?2 - nokazanus
HaksioHoMepa N-S Ha 15 nukere bakcan, ms.
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Bo3MmylieHue uMeeT SBHO BBIPAKEHHYH0 KBa3MTapMOHHUYECKYO (OpMy, UTO
YKa3bIBa€T HA HAJIMUKUE MOIIHBIX I'€0JOTHUECKUX 00pa30BaHMI PE30HAHCHOTO TUIIA B
SMULIEHTPAIBHOM 30HE.

XapakTepuszysa 3aTpoOHYTYH IMpoOiieMy, oOpaTuMcsi K €II€ OJHOMY
HKCIIEPUMEHTAJIBHOMY  PE3yJIbTaTy W  NpoaHaau3upyem  Oosiee  MOAPOOHO
IIyHAMHUT€HHOE 3eMJIETpsiCeHUEe, KoTopoe npousouuio 12 centsops 2007 roga B 20
yacoB 40 munyT, paiion lOxnoit Cymatpsel, Mugonesus (pucyHok 34a,0).

Ha pucynke 35a npuBeeHbI 3alIMCU Bapualid T€OMAarHUTHOTO TOJISL IO TPEM
kommoneHTaM (H, D, Z) MarHuTOBapHaIllMOHHOW CTAaHIIMM U M3MEHECHHUS HAKJIOHOB
(CeBep-10r, Bocrok-3aman) B mepuoj pa3BUTHS W MPOTEKAHUS IyHAMUTEHHOTO
celicMu4ecKkoro coObITHs B paiioHe r0xHOM Cymatpsl 12 centsiops 2007 r., rmyOuna
odara B MOpe — 33 KM.

Marautyga 3Toro CelicMHYECKOro COOBITHS COCTaBWJIA BEIMYMHY 7,9. 31ech
aHOMaJbHOE KBA3UIEPUOJMUYECKOE BO3MYILEHHE, HAOMIOAAIOCh IO BCEM TPEM
KaHajaM MarHUTHOTO BapuoMeTpa 0oJiee ueM 3a TP yaca JI0 Hayajia 3eMJIETPICEHUSI.

MakcuManibHast aMILIMTya BO3MYILEHHUS COCTaBUJIa BEJIMYUHY 0K0Jo0 3,0 HT.

E-W Mm———-

N-S
an

Pucynok 35a - 3emnerpsicenue B paitone FOxnoit Cymatpst 12.09.2007. Brinenena
oOmacte Havana popmupoBanus BeipakeHHbIX Y HY Bo3MymieHnid, 3aperucTpupoOBaHHBIX
MarHUTHBIMU BapHOMETPAaMU B HakJIOHOMepamu [ eodusnaeckoit ooGcepBaTopui.

[IpumepHO 3a Tpu yaca nepes 3eMIETPSCEHUEM Ha 3alUCIX HAIUX MarHUTHBIX

BapuOMETPOB  HaOmojaroTcsa  kBazurapMonmdeckue YHY  reomarHuTHbIC
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Bo3MmyleHus: ¢ mepuojgoM Ao 150 ¢ (pucynok 346). CurHanabl OTMEYalIUCh U B

MPOIIECCE Pa3BUTHSA CEHCMHUYECKOTO COOBITHS BIIOTH a0 02 dacoB 13 ceHTAOps

2007 rona.
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Pucynoxk 356 - Bonossie ¢popmer YHY reomarHuTHOTO BO3MYIIEHHS, KOTOPOE
BO3HUKJIO M HabOroAa10Ch, HaunHas ¢ 21 gaca, 40 munyT (T.€. 32 3 4aca) nepen
IlyHAMHUT€HHBIM 3eMJIETpscEHHEM B paiioHe 10xHoi Cymatpsl 12.09.2007. JIaboparopus
Nel CeepokaBka3ckoit reopu3ndeckoil 00cepBaTopuun

REC1, REC2

BAKD1,n
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2009-06—04 22:00:00 — 2009-06—05 07:00:00

Pucynok 36a - 3emnerpsicenue B paiione 0. Xokkaiino, Anonust 0Sutons-2009r.
JKentsiM 11BETOM BBIAENEHBI KBa3urapmonnueckue Y H4 Bo3myienus,
3aperuCTPUPOBAHHBIE MATHUTHBIMU BapuoMeTpamMu (TpU BEPXHUX 3aMKUCH, MO kaHaitam H,
D, Z) u naknonomepamu Jlaboparopun Ne 2 CeBepokaBKa3cKoi reohu3nuecKoit
oOcepBaTopuu.
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Takum o6pazoM, renepanusi YHY MarHuTHBIX BO3MYILIEHHUI MPOAOIKATIACh HA
BCEX OJTamax MpoTeKaHus Je(OpMalMOHHBIX TMPOIECCOB B  pa3BUBAIOIICHUCS
AMULICHTPAJIILHOW 30HE. B MOMEHT ceiicMuueckoro ypaapa Obulo 3adUKCHPOBAHO
yCHUJIEHHE BO3MYIIIEHUS 110 BEpTUKATBLHOMY KaHaiy Z (pucyHok 36a u 360).

OtrmeTuM, 4YTO 10  Haydajla  3€MJICTPSICEHHS  CEUCMUYECKHM U
ANEKTPOMArHUTHHIN ()OH B peruoHe ObLT CIOKOMHBIM (pucyHOK 36a). U Tonbko B 20
yacoB 40 MUHYT MO BCEM TPEM KaHajlaM MarHUTHBIX BApPUOMETPOB OBbLIA OTMEUYEHBI
BBIPaKEHHbIE KBa3UMEPUOIUUECKUE BOJHOBBIE (POPMBI TEOMArHUTHBIX BO3MYIIICHUH,
KOTOpBbIE€ IO CBOEH TOHKOM CTPYKTYpe OTIMYAIOTCS OT BapHallMil €CTECTBEHHOTO
r€OMarHuTHOTO MoJst 3eMiu (pucyHok 350).

YTOObI BBISICHUTH, KaK MPOSIBISIOTCS OCOOEHHOCTH I€0JIOTUYECKOTO CTPOCHUS
30HBI OYAYIIETO CEUCMUYECKOT0 COOBITUS B CTPYKTYPE T€OMarHUTHBIX BO3MYIIICHUH,
oOpatumMcs K IpyroMy peruoHy U MpoaHaJIu3upyeM 3aluch 3eMIIETPSCEHHS, KOTOPOE

npou3onuio 05 utons-2009r B palione 0. Xokkaigo, Anonus (pucyHok 36a,0).
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Pucynok 366 - BoinoBsie ¢popmer YHY reomMarHuTHOTO BO3MYIIEHHS, KOTOPOE
BO3HUKJIO ¥ HA0JII0AAJI0Ch, HAauuHas ¢ 23 yacoB, 30 MuHYT (T.€. 3a 4 yaca) nepex
3eMIIETPSACEHUEM B pailoHe ocTpoBa XokKai10, Anonus, 05urona-2009r. Jlaboparopus
Nel CeBepokaBkasckoil reopu3nIecKoil 00cepBaTOpPUN.

3a 4 yaca 30 MUHYT IO KaHaJlaM MarHUTHO BapHUAIMOHHOW CTaHIUU 3]I€Ch

yIaeTCs BBIACIUTH XapakTepHoe KBazunepuoanyeckoe Y HY Bo3myiienue, BOIHOBas
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dbopmMa KOTOpPOro OTJIUYAETCS OT BOJHOBBIX ()OPM T€OMATHUTHBIX BO3MYIIICHUH,
HaOJII0JICHHBIX HAMHU Tepe]l 3eMJIETPSICEHUEM B pailoHe 10)kHOM CyMmaTphbl.
[TosrydeHHBIE AKCIEPUMEHTAIBHBIE PE3YJbTAThl JAalOT OCHOBAaHUS I10JIararh,
YTO HAJEeKHasg PETUCTpalMs OTMEYEHHOTO KJIACCa T€OMAarHUTHBIX BO3MYIIECHUU
COBPEMEHHBIMM MATHUTHBIMH  BAapHOMETPAMH BO3MOXHA TNEpell KPYHHBIMHU
3eMJIETPSICEHUSIMU C MarHuTyAou 6osee 6-7. CienoBarenbHO, pabOTHI 1O 3aTPOHYTOM
npobiieMe HEeOOXOJUMO MPOJOJKATh, MPU 3TOM OCHOBHBIE YCUIIUS JOJKHBI OBITh
HAaIpaBJIEHbl HAa CO3JaHUE HOBBIX M COBEPIICHCTBOBAHUE CIIEHHUATU3UPOBAHHBIX
anmnapaTypHbIX KoMIUiekcoB. [IpoBeeHHbIe sKcniepuMeHTanbHble HabmoaeHus Y HU
3JIEKTPOMArHUTHBIX BO3MYILIEHUN, PETUCTPUPYEMBIX HA 3TAIl€ MOATOTOBKU CHIIBHBIX
CEMCMHYECKUX COOBITUM, TTOKA3BbIBAIOT, YTO YK€ CErOJHS 3Ta MH(MOpMaIUs SIBISETCS

MPAKTUYECKN 3HAYUMOM.

1.1.6 Cucrema reorepMuH M KJIMUMATKOHTPOJA CeBepoKaBKa3CKOM

reoguznveckoi odcepBaTopuu

B mporuecce npoBeneHus Hay4YHBIX UCCIEAOBAHUM BO3HUKIIA HEOOXOAUMOCTH
CO3/IaHUSI CHCTEMBbI I€OTEPMHHU U KIMMATHYECKOTO KOHTpOJsa CeBEepOKaBKa3CKOU
reopu3nveckoi oO0cepBaTOpur. ABTOPCKUM KOJUIEKTUBOM OBbLUI H3TOTOBJIIEH OJUH
KOMILJIEKT CTAalMOHAPHOM CHCTEMBI C BBICOKOM pa3pelaroieil CrnocoOHOCTHIO.
Cuctema yctaHoBlieHa B jiabopaTtopuu Ne 2 v MO3BOJSET M3ydaTh pacHpe/iesieHHe
TeMneparyp, 0O0yCIOBIEHHBIX €CTECTBEHHBIM TTyOMHHBIM TOJIEM 3€MJIH, BBISBISTH
MECTHBIE AHOMAJIMHM IUIOTHOCTH TEIUIOBOTO IOTOKA, BO3HUKAIOIIME B CBS3U C
Pa3IMYHBIMUA TEPMOJUHAMUYECKUMU U (PU3UKO-XUMHUYECKUMHU MPOLIECCaMU B TOPHBIX
MOPOJIax BOKPYT BBIPYOKH.

B coctaB cuctembl reoTepMUN BXOJUT MHOTOTOUYEYHBIN ITU(POBON TEpMOMETD,
KaHall M3MEPEHUS OTHOCUTEIIbHOM BIIAXKHOCTHM BO3AyXa M KaHAI H3MEpPEHUA
aTMOC(EpHOro aBJICHUs C TEMIIEPATYPHON KOMIIEHCAIIUEH.

OcHoBHBIE MapaMeTpbl HUPPOBOTO TEPMOMETpA:

- MaKCHUMaJIbHOC YHUCJIO TOUYCK U3MCPCHUS — 8,
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- paccTossHUE MEXAY TOUKamMu u3mepenus — 10 M,

- pazpematorias crmocodHocts — 0,03125°C,

- MUHHUMAaJIbHBIN UHTEPBAJ BPEMEHU MEXIy U3MepeHusiMu — 1 ¢,

- KaHaJl CBSI3U C KOHTPOJUIEPOM — ABYXMPOBOJHBINA MOCIEA0BATEIbHBIN
unrepdeiic.

OcHOBHBIE TMapaMeTpbl KaHala W3MEPEHHS OTHOCHUTEIBHOW BIAXXHOCTH
BO3/IyXa!

- JAana3oH U3MEPEHUST OTHOCUTEIBLHOM BiIaxKHOCTH — OT 0 10 100%,

- pazpematorias crmocodHocts — 0,1%,

- MakKcHMajbHas morperrHocTs B Auamna3one (0 — 100)%, mpu 25°C — 2%,

- BpeMst oTkinka npu 25°C — ne 6onee 50 c.

OcHOBHBIE MMapaMeTpbl KaHaIa U3MEPEHUSI aTMOC(EPHOTO TaBICHUSA:

- MakcuMajabHOe pabouee naBienue — 103 xlla,

- pazpematorias cmocodHocts — 100 Ila,

- MakcuMajbHas norpemHocts — 0,2%,

- aBTOMAaTHYECKas KaTuOpOBKa,

- KOMIIEHCAIUsI TEMIIEpaTypHOTo Apenda.

OO6mue napaMeTpbl CUCTEMBI:

- CaMOJIMarHOCTUKA CUCTEMBI TP M0/1au€ MUTAHUS,

- MPOTPAMMHPYEMBII UHTEPBAJ onpoca AaT4ukoB oT 1¢ 7o 3600 c,

- ABTOMATHYECKOE UCKIIIOYEHUE aBApUITHOTO JaTUYHKa,

- sHeprocOeperarolias TEXHOJIOTusl cOOpa IaHHBIX,

- BCTPOEHHAs MOJICUCTEMA PEAIbHOTO BPEMEHH,

- JIBa IUCKPETHBIX KaHaja yIpaBiIeHUs BHEITHUMH YCTPONCTBAMU,

- MUHHUMaIbHBIN 00beM 3HEeproHe3aBucuMon namsatu — 32 MO,

- uHTepdeiic KaHana cBs3u ¢ XxocT-mamnaon — ETIA/TIA-232E,

- MUHUMAJIbHOE HaMpsHKEHUE U30JIAun 0apbepa kaHama cBs3u — 1000 B,

- ocHoBHoe ntutanne ot AC/DC anantepa ~220B/=12B,

- BCTpOEHHasi OaTapesi pe3epBHOro mnurtanus Ha 30 CyTOK aBTOHOMHOM
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padoTHI,

- MakcuMalibHas moTpedisiemast MomiHocTs — 0,3 BT,

- CTEIEeHb 3aIUTHl KOHCTPYKIMHU OT BHEIIHEN cpensl — [P67,

- nuarnas3oH pabouux temmepatyp — oT munyc 40°C no mtoc 85°C.

DJIEKTPOHHUKA CHUCTEMBl pa3MElleHa B TE€PMETUYHOM KOHTEHHEpE U3
nonukapoonata pazMmepamu 120x122x56 mm. Ha OOKOBBIX CTEHKax KOHTeiHepa
YCTaHOBJEHbI repMmeTuuHble coeauHutenu tuna PCI'C g mpucoeamHUTENBHOTO
MOHTa)ka, JaTYMK BIIAXXHOCTU B MNEpPOPUPOBAHHOM METANIMUECKOM KOPIYyCE,
WHJMKATOp TOTOBHOCTH. BHyTpM Kopmyca pa3MelaeTrcs MakeT C MOrJIOTUTEIEM
BJIArH.

N3meputenbubiil meid npoTskeHHOCThI0 70M ¢ U POBBIMU TEPMOMETPAMU
BBITTOJIHEH Ha OCHOBE THOKOTO Kabens «BuTas mapa» B 3kpane STP2-24SRS. Illneiid
MPUCOEAUHSACTCS K OJOKYy »SIeKTpoHUKHM mnpu nomomu coenunurens PCIOTB.
[udpoBsie TEepMOMETpPHl YCTAHOBJIEHHI HA MACCHUBHBIX JUCKaX U3 MeAU U
000py/nOBaHbl TOJUMEPHOU OOOJOYKOM I 3alUThl OT OKpPYXKAloIEeWl CpeJibl.
Hckmouenne coctaBiaseT TepMoMeTp ¢ aapecoM #(0, YCTaHOBJICHHBIM BHYTpHU
FEPMETUYHOTO KOHTEUHEPA CUCTEMBI.

Nutepdeiicupiit kabenb IIUHONW SM Uil TOAKIIOYEHHS] CUCTEMBI K XOCT-
MammHe o0opynoBaH coenunutensimu DIBF u PC4TB.

B kadecTBE OCHOBHOTO HWCTOYHMKA IMHTAHUS HCIOJIb3YETCSI KOHBEPTOP
KBMO020-12M.

s MoienupoBaHUs CUCTEMBI UCIIOIB30BANIACH OLIEHOYHAs 1aTta AS-megaM.

Ha pucynke 37a,0 npeacTaBieHbl OCHOBHBIE Y3JIbl pa00OUEro MAKETa CUCTEMBI.

[Io ¢yHKIMOHANIBHBIM TMPU3HAKAM CHUCTEMA T'E€OTEPMHUU M KIMMATUYECKOTO
KOHTPOJISI OTHOCUTCS K MHOTOKaHalIbHBIM pAcHpelelIeHHbIM cuctemMaMm cbopa
JAHHBIX €  I[EHTpaJIM30BaHHBIM  ymnpaBieHuem. Cucrema  oOecreunBaeT
HOPMAJIM3ALIMI0, JHUCKPETH3aLMI0 W KOJUPOBAHUE CHUTHAIOB OT AaHAJIOTOBBIX
JATYUKOB BIIAXKHOCTU U a0COMIOTHOrO NaBiieHus. [lo Marucrpanu IBYXIPOBOIHOTO
nocienoBaTenbHoro  uHTepdeirica [2C  ocymiecTBiasiercss cOOp  IUCKPETHOM

uHpopMaluu OT 8§ MPOCTPAHCTBEHHO PA3HECEHHBIX IU(PPOBBIX TEPMOMETPOB.
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Cucrema oOopynoBaHa [JByMs BBIXOAHBIMH JHCKPETHBIMH  KaHajaMu C
raJIbBAaHU4YECKOM pa3BsI3KOW JJIsl YIIPaBICHUS BHEIIHUMH yCTPOMCTBAMHM, TAKUMHU KaK
KOHJULMOHEPHI, CUCTEMBI TPEBOKHOW CUTHANM3ALUU, UHANKATOPBI.

Anpo wusmepurenbHOl cuctembl noctpoeHo Ha RISC-koHTposiepe ¢Gupmsl
ATMEL.

MUKpOKOHTpOJUIEp 00ECIEUNBAET HECKOJIBKO PEXUMOB SHEPIOCOEPEKEHUS U
COJIEPKUT IIKUPOKUN HAOOp NEPUPEPHUITHBIX YCTPOICTB HA KpUCTAILIE:
— nporpammupyemas B cucreme Flash-namsate emkocthio 8 kb;
— O3Y paHHBIX €MKOCTBIO 1 KOaWT;
— EEPROM emkocthio 512 0aiiT;
— 6-kananbHbId ALII mocinenoBaTenbHOro NpuOINKEHUS;
— IOJICUCTEMA PEATIbHOTO BPEMEHH C COOCTBEHHBIM PE30HATOPOM;
— 0allTOBBIN ABYXNPOBOAHBINA UHTEpPeiic TWI;
— IporpaMMHupyeMblil nocnegoBatenbHblii uHTEpPeiic USART;

— CTOPOKEBOU Tamep.

Pucynok 37a - OcHOBHBIE y3J1bl pa00OYEro MaKeTa CUCTEMBI.

[{rpbl BEBIHOCHBIX JTUHUN HA CHUMKE COOTBETCTBYIOT CIEAYIOIINUM y3J1aM CUCTEMBI:

1 — unTEepEiicHBIi Kabelb CBSI3U ¢ XOCT-MalInHOM;
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2 — mata MUKPOKOHTPOJIIEPA;
3 — KOMIIEHCUPOBAHHBIN JaTYUK BIAXKHOCTH;
4 — mudpoBoit TepMOMETp ¢ aapecom #0;
5 — KOMIIEHCUPOBAHHBIN JATYHUK a0COIIOTHOTO JIaBJICHUS;
6 — ajganTep MUTAHUS CUCTEMBL.
Ha pucynke 376 (dporo 2) mokazaHa KOHCTPYKIUS JaTYMKA BIIAXKHOCTH CO
CHATBIM KOXYyXOM, a Ha (oTro 3 — KOHCTPYKIHUS IU(POBOrO TEPMOMETPA,

YCTAHOBJICHHOT'O Ha IIEYaTHOM 1mJjaTe.

Poro 2 ®or0 3
Pucynok 376 - KO)HOCprKHI/IH JIaTYMKA BJ'Ia)KHOETI/I CO CHATBIM KOXKYXOM.

[Io ¢yHKIMOHANIBHBIM TMPU3HAKAM CHUCTEMA T'E€OTEPMHUU M KIMMATUYECKOTO
KOHTPOJISI OTHOCHTCS K MHOTOKaHaJbHBIM pacIpeaeeHHBIM CHCTEMaM cOopa
JAHHBIX €  I[EHTpaIM30BaHHBIM  ymnpaBieHuem. Cucrema  oOecreuynBaeT
HOpMaJu3aluilo, AJUCKPETU3AlMI0 M KOJAUPOBAHWE CHUTHAJIOB OT AaHAJOrOBBIX
JATYMKOB BIIAXKHOCTU U a0COMOTHOrO NaBieHus. [lo Marucrpanu IBYXIPOBOIHOTO
nocieaoBarenbHoro  uHTepderica [2C  ocymiecTBiasiercss cOOp  IUCKPETHOM
nHbOpMaIMd OT & TPOCTPAHCTBEHHO PA3HECEHHBIX MUMPOBBIX TEPMOMETPOB.
Cuctema oOopynoBaHa JIByMs BBIXOJHBIMHU JHCKPETHBIMU  KaHalaMu C
rajJbBaHUYECKON Pa3BSA3KOU ISl YIIPABJICHUS BHEIIHUMU yCTPOMCTBAMU, TAKUMHU KaK
KOHJUIIMOHEPHI, CACTEMBI TPEBOKHON CUTHAIU3AIUNA, HHIUKATOPHI.

Snpo m3mepuTenbHOM cHCTeMbl MocTpoeHo Ha RISC-konTposnepe ¢GupMbl
ATMEL.

MUKpOKOHTpOJIIEP 00€CTIEYMBAET HECKOJIBKO PEKUMOB DHEProcOEpeKeHUs U
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COJICPKUT IUPOKUM HAOOP nepudepuiftHbIX yCTPOUCTB HA KPUCTAILIIE:
— nporpammupyemas B cucreme Flash-namsats emkoctoio - 8 kb;

— O3Y gaHHBIX EMKOCTEIO - 1 KOaHT;

— EEPROM emxocThIO - 512 OaT;

— 6-xananbHbl ALl mociaegoBaTEILHOTO NPUOTUKEHNUS,

— MOJCUCTEMA PEaIbHOTO BPEMEHHU C COOCTBEHHBIM PE30HATOPOM;

— OalToBbIN ABYXIpOBOAHBINA UHTEpPeiic TWI;

— IporpaMMUpPYeMBbIii mocnenoBarenbubiii nuHTepdeiic USAR;

— CTOPOXKEBOU TaMeED.

DneKkTpruecKas cxema KOHTPOJIIepa CUCTEMBI ITPEJCTaBlIeHa Ha pUcCyHKe 38.

Mukpokontposiep U7 pabGoTaeT OT BCTPOEHHOTO  KaJIMOPOBAHHOTO
ocumiusitopa ¢ yactoroi 4 MI'n. Buemnnii pezonatop Y1 ¢ wacroron 32768 I'u
MpeHa3HauYeH JJI TAKTUPOBAHUS TIOJICUCTEMBI PEAIbHOTO BPEMEHH.

OCHOBHOM IMKJI MHMKPOKOHTPOJIJIEpAa OPraHU30BaH CIEAYIOIINM 00pa3oMm.
[Toncucrema peaibHOTO BpEMEHU IUKINYECKU (POpMUPYET BHYTPEHHEE MTPEPHIBAHUE.
[lepuon ukIIa XpaHUTCS B TaMsITH MUKPOKOHTPOJIJIEPA U TIPU HEOOXOUMOCTH JIETKO
MU3MEHAETCS XOCT-MaluHON. [Ipy BO3ZHHMKHOBEHUU MPEPHIBAHUS MHUKPOKOHTPOJLIEP
BBIXOJIUT U3 PEKUMa OXUJAHUS, 3alyCKAaeT M3MEPEHUE TEMIIePaTyphl CUHXPOHHO
JUIsL BCEX TEPMOMETPOB, MpeoOpa3yeT CUTHANIbl JaTYMKOB BIAXKHOCTU U JAaBJICHUS B
YUCJIOBOM KOJ, TPUHUMAET OOHOBJIEHHBIE KOABI LUQPPOBBIX TEPMOMETPOB,
BBITIOJTHSET MPEIBAPUTEIbHYI0 00pa0OTKy MOCTyMNuUBIIEH nHPopmaluu, GopMupyer
OJIOK MaHHBIX C OSTUKETKOW M TOMEIIAET €ro B SHEPrOHE3aBUCUMYIO MaMSITh,
cooOIIIaeT XOCTy O TOTOBHOCTH JaHHBIX. [Ipu CBOEBpeMEHHOM OTBETE XOCTa
MUKPOKOHTPOJUJIEP MepeaaeT OJOK TaHHBIX B COMPOBOXKJACHUU KOHTPOJIBHON CyMMBI
U BO3BpAIlaeTCsl B PEXKUM OXKUJIAaHHUS C MHUHUMAJbHBIM »HEpromnorpednenueM. [lpu
HACTYIUJIEHUU TaliMayTa, KOrJa XOCT HE pearupyeT Ha CUTHAJ TOTOBHOCTH JJAHHBIX B
cucrteMme cOopa, MUKPOKOHTPOJUIEP U Bce mepudepuiiHble YCTPONUCTBA MEPEXOIsT B
pexuM oxunanus. [lo WHHMIIMATUBE XOCTa [daHHBIE MOTYT OBITh CUMTAHBI W3
HSHEPrOHE3aBUCUMON MaMsTU KOHTpoJiepa B Jit00O€ BpeMs, MOJHOCTBbIO WU

HJaCTHU4YHO.
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Maructpans ¢ UUPPOBBIMH TEPMOMETPAMHU MOAKIIOYAECTCS K COCIUHUTEIIO
XP3 «TWI». Ilo nuaun SCL mnepenaroTcsi CUTHAJIBI TAKTUPOBAHUS, a MO JMHUH
SDA — komaHIbl W JAaHHbIC. J[BE€ [Opyrue JIMHUM HCIOIB3YIOTCS [JJIs HUTaHUS
JATYUKOB Maructpainu. JIs 3amuTbl KOHTPOJUIEpA OT DSJIEKTPOCTATHYECKUX U
HABEJICHHBIX BBICOKOBOJIbTHBIX MEPEHANPSIKEHUA CO CTOPOHBI JJIMHHOW JIMHUHA
Maructpanu TWI B kaOenbHOW 4acTU COEIMHUTENS YCTAHOBJICHA 3allluTa B BUJE
CUMMETPUYHBIX canpeccopoB SMP75-8.

Tepmomerp ¢ aapecom #0 yCTaHOBIIEH B HEMOCPEACTBEHHOW OIM30CTH C
JAaTYNKaMHU BJIQXKHOCTA W JABJICHHUS BHYTPU KOHTEMHEpa, a TEKYyIIUHd KOJ
TEPMOMETPA  YUYHTHIBACTCS MPOrpaMMOM  MHUKPOKOHTPOJJIEpAa MpPU  pacyere
OTHOCHUTEJILHOUN BIaXXHOCTH M aOCOJIIOTHOTO JaBJICHUS.

Hatuuk nasnenust Ull tuna STOISPG2BPCF ¢upmber Honeywell nonkmntouen
K nieppomy kaHairy ALIL. DTOT naTdynk MMeeT BCTPOCHHYIO CUCTEMY TEMITEPATYpPHOU
koMmreHcanuu. Ho mosHast mikana BEIXOJHOTO HampshbkeHus: nmpoctupaercs ot S00 mB
10 4500 MmB npu m3menenum pasineHuss B auanazoHe oT 0 go 103 klla, yto He
coBMmaaaeT ¢ BXOAHbIMH XapakTepuctukamu AIIIl. JIis macmTabupoBaHus CUTHala
natynka Ha Bxoae ALIl ycraHOBIE€H NPEUU3MOHHBIN ATTEHIOATOP, CMELICHHUE H
KpyTH3Ha TIpeoOpa3oBaHUsl JaTuMKa XpaHATCS B TaMITH KOHTpoiUiepa U
YUYUTBIBAIOTCS TIpU 00pabOTKE pe3yJibTara.

Hatuuk Bnaxuoctu U10 tuna HIH-3602-C ¢upmbel Honeywell noaxmiatouen ko
BropoMy Bxony AIIIl. Kpyrtusna mnpeoOpa3oBaHuss U HayaJbHOE CMEIICHHE
BBIXOJIHOTO HAINpPsIKEHHUSI CEHCOpa yKa3aHbl B cepTU(]PUKATE KOHKPETHOro mpudopa.
OTH KOHCTAHTHI TAK)KE YUUTHIBAIOTCS MTPU 00pabOTKE pe3ysIbTaTOB U3MEPEHUI.

OHepronesaBucumasg mnamsaTe Ul2 noakirodeHa K MOCIEIOBaTEIbHOMY
unteppeiicy SPLJlns ycTpaHeHuss BIUSHHUS XOCT-MAaIlllMHBI Ha PE3YJbTAThI
M3MEpPEHUN HCIOJIB3YETCS M30JMPOBAHHBIN KaHAJ CBA3U CUCTEMBI C XOCTOM. Cxema
npeobpazoBarenss  uHTepdeiica Ul  dopmupyer  ypoBHH  cnenuukanuu
EIA/TTIA-232E. Cxema U4 CcHOyXUT M30JUPOBAHHBIM TPAHCHUBEPOM  JIst
MHKPOKOHTPOJIJIEpA U XOCT-MalIKUHbl. CXeMa BTOPUYHOTO UCTOYHUKA TUTAHUS TAKKE

HMCCT TdJIbBAHUYCCKYIO PA3BA3KY IJIs1 CHUIKCHUA BJIIMAHUSA MHAYCTPHUAIIBHBIX IMOMCX
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MEPBUYHOM CETH Ha pe3ynbTarsl u3MmepeHuil. Hanpsbkenme 12B ot apanrtepa
MOCTYMNaeT Ha CXeMYy KOoMIeHcalmoHHoro crabunuzatopa U2. C BbIxoaa 3TOM CXEMBbI
Hanpspbkenre 5B moctymaer Ha cxemy uzonupytromero DC/DC konseptrepa U3 u
cxemy npeobpazoBarens unrepdeiica Ul. [y nuTanust BHyTPEHHETO Spa CUCTEMBI
UCIIONB3YyeTCsl JOKadbHbIM crabunuzatop US ©Ha wHampsokenwe 3,0B, a s
MMATAaHUS JATYUKOB BIAXKHOCTH M AaBlieHHs - «low dropout» crabmmmzatop U6
HanpspkenueMm 5,0 B.

Cxema KOHTpoOJUIEpa COJIEPKUT MCTOYHHK PE3EPBHOIO IMUTAHUS, B KAUECTBE
KOTOpPOTO HCHOJIb3yeTcss HeOousbiiold akkymynstop BTl ¢ HoMUHaIbHBIM
HanpspkeHneM 6B u komMmytupyromue auoast VD3, VD4. Kpacuelii nHAMKaTOp
BKJIIOYAETCS IPU HATWMYUU OIIMOKY WHUIMATU3AINY, 3€JICHbIA UHANKATOP CBETUTCS
MpA  WCIPABHOM HCTOYHUKE IEPBUYHOIO JJIeKTponuTaHus. IIporpammuoe
obOecrieueHnEe MUKPOKOHTpOJIIepa XpaHUTcs BO BcTpoeHHoM Flash mamsitu, xoTopas
JOMyCKaeT  MHOTOKpAaTHOE  NIporpaMMupoBaHue B  cucrteme. llapameTpsr
VHUIUAIA3ALUU CUCTEMbl MO YMOJYaHHIO, HampuMmep, NEpUoj] LUKJIa Ompoca
KaHaloOB, KpyTHM3Ha  MpeoOpa3oBaHWsl  JaTdyuka W T.I.  XpaHIATCAd B
nepenporpammupyemon namatu EEPROM.

[Ipu 3amycke CHCTEMBI OT XOCT-MAlllMHbI KOHTPOJUIEPY IMEPEAAETCS IMAKET C
napaMmeTrpamu koHduUryparuu cucteMbl. llocie nekonupoBaHus MakeTa mapameTpbl
pabouero 3ananus nomMemiaroTcs B ssiueliku EEPROM ¢ ¢ukcupoBanHbIMU afpecamMu
M OCTalTCd HEM3MEHHBIMU Ha MPOTSKEHUM TEKYyWIEro skcriepumenta.llpu 3amycke
CUCTEMBl B ABTOHOMHOM pEXHUME MapaMeTpbl 3KCIEPUMEHTA CUUTHIBAIOTCA W3
HavasbHOTO MaccuBa EEPROM, conepxkaiiiero nmapameTpbl CUCTEMBI IO YMOJIYAHUIO.

[Toce komupoBaHMSI MAapaMETPOB IKCIEPUMEHTA B ONEPATHUBHYIO MaMATh
MUKPOKOHTPOJIJIEP BBIMOJHIET WHULMAINA3ALMUIO COOCTBEHHOW mepudepun u Bcex
BHEIIHUX YCTpOWUCTB. B xone wununmanuzanuu ¢Gopmupyercss HaOOp JaHHBIX —
TEKyIIMA CTaTyC YCTPOMCTBA, KOTOPBIM COXpPAHSETCS B MAMSATH U TPAHCIUPYETCS
XOCTy. AHaAJIM3 TEKYIIETO CTaTyCca MO3BOJISIET CYJIUTh O COCTOSIHUNA MU3MEPUTEIBHBIX
KaHaJIOB CHCTEMbl Ha MOMEHT MHUIManu3auuu. [1lo uHHUIMATHBE XOCcTa NMOO MpHU

BO3HUKHOBEHUHU OIIMOKH OIMpOCca KaHalla OCYIIECTBIIETCS MOAU(DUKALIUS cTaTyca.
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Pucynok 38 - DnekTpruueckas cxema KOHTPOJIEPA CUCTEMbI T€OTEPMUHU U
KJIMMAaTHYE€CKOTO KOHTpOJIsi bakcaHnckoi reoguszndeckoit o0cepBaTopumu.

OCHOBHOM IUKJ OPOTPaMMBbl OCYILECTBISET MEPUOAUUECKUN OMPOC AKTUBHBIX
KaHaJIOB MpPU BO3HUKHOBEHHMHM TMpPEPHIBAHUS OT MOMAYJS MOJICUCTEMBI PEalbHOTO
BpEMEHH, 00pabOTKy [aHHBIX, 3alUCh BO BHEIIHIOK MaMsTh, BBIYUCICHUE
KOHTPOJIBHOM CyMMBbI, (JOPMUPOBAHUE MTAKETA U Mepeauy MmakeTa XocCTy.

IIpoTokonm oOMeHa C XOCTOM MOAACPKMUBACT MAKETHHIM MPUHIUAI TMEepeaadu
KOMaHJ 1 AaHHbIX. Kaxnoe cooOuieHne rpynnupyercs B HaOOp OailT, UMEHyEeMBIil

70



KaapoM. JJist KaxK10T0 U3MEPUTEIBLHOI0 KaHajla OTBOAUTCS TOJie AJIMHOMU 2 OaifTa.

Kanp nauunaercs c¢ 6aiita cunxponuzauu SYNC = 54h. 3a Hum cnenyet 6ailt
3aronoBka HDB, cogepxammii cinyxeOnyto uHdopmanuio, 3arem — O6aidt NDB,
cojiepKalluii JyIMHy cooOieHust B Oaltax N, ganee — OJOK JaHHBIX/TIApaMETPOB
DB(N-1)...DB0, u 3aBepmator kaap na Oaiita CRC1 u CRCO uuknnueckoi
KOHTpobHOM cymMmbl CCITT-16. Takum 00pa3om, MakcuMalibHas JJIMHA Kajpa
AHHBIX COCTABJISIET 25 OaWT.

Jns  3amuThl  NepelaBaeéMbIX  JAHHBIX  HCIOJB3YETCS  LUKIUYecKas
KOHTpPOJIbHAsg CyMMa C MOPOXIAIOIHUM HOJIUHOMOM X'"*+X"*+X°+1 u HauaneHBIM
ocratkoM 0000h. KoHTponpHas cymma ompenensercss Mo Bcem OailTam Kaapa 3a
UCKJIIOYEHHEM OaiiTa CUHXPOHM3ALIUH.

[IporpammHoe oOecnieyeHrne XOCT-MalllMHbl COCTOMT W3  PE3UACHTHOMN
porpaMmbl cOOpa JaHHBIX U MPOTPaMMBbI 171t paboThl ¢ qaHHbIMU PowerGraph 3.3.

Pe3unenTtHas mporpamma pearupyer Ha BOSHUKHOBEHHE KOMMYHUKAIITMOHHOTO
MpephIBaHUS MOCIE0BATENLHOTO MOPTA.

[TocTynatomue JaHHbIE pa3MENIalOTCS B KOJbIEBOM Oydepe mnporpammsl,
3aTe€M OCYLIECTBIISIETCS TMPOBEPKA IEJIOCTHOCTH OJOKa MyTEM BBIYUCICHUS
KOHTpobHOM cyMmbl 1o anroputmy CCITT-16. Ecnum B pesynbraTe BBIUHMCICHUS
BO3BpAaIlaeTCcs HyJIE€BOM pe3ybTar, JaHHbIE KOMUPYIOTCS Ha KECTKHUI AUCK XOCTa.

[Ipu HeHyneBOM pe3yJIbTaTe BHIYUCICHUN OCYIIECTBISETCS TOBTOPHBIN 3ammpoc
0Jloka JaHHBIX U3 MNaMiATH KoHTpoiuiepa. OcCyliecTBIAsEeTCS TOMOJTHUTEIbHBIN
KOHTPOJIb «Ha JIeTy» (yaroB ciyxeOHoro Oaifta. DTO MO3BONSET OOHAPYXUTh
BO3HUKHOBEHHE aNNapaTHbIX KOJUIM3UM M BHE3alHbIE OTKa3bl OOOPYJIOBaHUS,
HarpumMep, Npu oOpbiBe Maructpanu IudpoBbix TepMomeTpoB. Ilpu cozmanum
COOTBETCTBYIOIIETO JIpaiiBepa YCTPONCTBA pETrUCTpalvsl JaHHBIX BO3MOXHA U
BcTpoeHHbIMHU cpenicTBamu PowerGraph 3.xx. B cpege Windows XP.

Hasznadenue nporpammuoro odecnedenus PowerGraph 3.3.

1. CO0p MaHHBIX C Pa3TUYHBIX U3MEPUTEIBHBIX YCTPONUCTB U MPUOOPOB.
2. Peructpainus v BU3yaau3aius JaHHBIX B PEXKUME PEalbHOTO BPEMEHHU.

3. PenaktupoBanue, MmaTeMaTuueckas 00paboTka U aHAIU3 JAHHbIX.
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4. XpaHeHue, UMIIOPT U IKCIIOPT JaHHBIX.
@OyHKIMOHAIBbHBIE BO3MOXHOCTH PowerGraph 3.3.

1. ITopnepkka pa3IMUHBIX CUCTEM cOOpa JaHHBIX:

- pacuupsiemasi OUOIMOTEKA ApailBepoB, BKIIOUAIONIAs JIaThl U MOAYJIU
AIIl, wu3mepuTenbHble MNpPUOOPHI, BHUPTyaJbHbIE T'EHEPATOPHl  CHUTHAJIOB,
KOMIIBIOTEPHBIE YCTPOMCTBA BBO/IA U 3BYKO3AIIUCH;

- BO3MOKHOCTh MOJIKTFOYEHHUSI HOBBIX YCTPOUCTB U UCTOYHUKOB JIAHHBIX;

- NOJAJICpKKA YHPABISIOMIMX KOMIOHEHTOB (IU(pPOBBIE BXOJbI/BBIXOIHI,
HAIT'sr u mp.).

2. Perucrpanus 1aHHBIX:

- npeABapUTEIbHBIA MOHUTOPUHT BXO/IHBIX CUTHAJIOB;

- HEe3aBHUCHMasl HaCTPONKa U KaJTuOpOBKa KaHAJIOB;

- BO3MOKHOCTh BBO/JIA JTFOOBIX €IMHUI] U3BMEPECHUS;

- BBIOOP MPOU3BOJIBHOTO HAOOpa KaHAJIOB JJIsl pETUCTPalIUH;

- MOJIepKKa Pa3IUYHBIX CKOPOCTEH 3aIUCH;

- nocJje0BaTeIbHas 3aIMCh JIAaHHBIX OJIOKaMU B OJIUH (aiin;

- amnmapatHass W OporpaMMHasl CHHXpOHHU3alus cOopa MJaHHBIX C
UCIIOJB30BaHUEM TaMEpPOB U CUETUMKOB, a TAKXKE MO YPOBHIO CHUTHAJIa C 3alUChIO
npej- U NOCT-UCTOPUH;

- ABTOMATHYECKOE COXpPaHEHUE MapaMeTpPOB PETUCTpalMK (JaTa U BpeMms
Hayaja 3amucu, TUIl yCTPOUCTBA, CKOPOCTh U JJIUTEIIbHOCTH 3aMKCH);

- BO3MOKHOCTh BBOJIa MPOU3BOJIBHOTO TEKCTA JJI KaXXJIO0TO OJOKa U JJIs
Bcero (haitna (3aMeTKH 1 KOMMEHTapHuH MO0JIb30BaTENs, IPOTOKOJ SKCIIEPUMEHTA).

3. Busyanusanus 1aHHBIX:

- apdexTuBHas cucteMa TpadUUECKOr0 MPEACTABICHUS  OOJBIINX
00BHEMOB JTAaHHBIX;

- yA0OHasi CUCTEMa HaBUTAIlMU U MOUCKA JaHHBIX;

- BBIOOp MPOU3BOJIBHOTO HA0Opa KaHATIOB JJIsl OTOOpaKeHUS;

- CBOOOIHOE MO3UIIMOHUPOBAHKE U MacIITaOMpOBaHUE IPAPUKOB;
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- HN3MCHCHHC LIBETA U CTUIIA Fpa(bHKOB Hn CCTKHU,

neyaTth rpa)KoB U CETKU B MaciliTabe MIUIJTUMETPOBOU Oymaru.

N

. PenaktupoBanue JTaHHBIX:
- HCTIOJIb30BAHME CTAHAAPTHBIX ONEpalMi pPEeIAKTUPOBAHUS W MOHTAXKa
JTaHHBIX;

- BO3MOXHOCTh BBIJICJICHUAS] Y4YacTKa JaHHBIX [JIs PEAAKTUPOBAHUSA U
aHanu3a;

- no0aBJIeHUE K TEKYIIEH 3alUCH JaHHBIX U3 JpYyrux (ailyios;

- M3MEHEHHUE MOCIeI0BATEIbHOCTU 3alIMCAaHHBIX OJIOKOB JaHHBIX;

- MPOPEKUBAHUE U YCPEIHEHHUE TAHHBIX IO BPEMEHU,

- KOPPEKTHUPOBKA TAHHBIX C UCITOJIb30BAHUEM CTATUCTUYECKUX 3HAUCHUN;

- rpaduyecKkoe pelakTUPOBaHUE OTACIbHBIX 3HAUCHUH.

(9}

. ObpaboTKa TaHHBIX:

- obOmupHast OubnuoTeka PyHKIHMN MaTeMaTUueckoil 0OpadOTKU JaHHBIX:
apupMeTHUYEeCKUe U JIOTUYECKHE Olepalyd C KaHajaMu, KOPPEKTHUPOBKA U
KaIMOpOBKA JIaHHBIX, CTATUCTUYECKUE BBIUMUCICHMS, YACTOTHAs W aMIUIUTYyAHAs
dbunpTpanus curHanoB, Iu@depeHIpOBaHUE U UHTETPUPOBAHUE CUTHAJIOB, pacyeT
MapaMeTpoB IUKINYECKUX CUTHAJIOB, TPUTOHOMETPUYECKUE, Jorapupmudeckue u
Ipyrue MaremMaTuyeckue QyHKIUY;

- MaTteMaTu4eckas o00paboTKa CUTHAJIOB B peallbHOM BPEMEHHU;

- CO31aHHEC HOBBIX KaHAJI0B C PaCUCTHBIMH JaHHBIMU,

HEOTPAaHUYECHHOE KOJIMYECTBO MTPOMEKYTOUYHBIX BHIYUCICHUN;
- 3alUCh MPOTOKOJA BBIUYMCICHUM B KOMaHIHBIM (aiin ajisi mTOBTOPHOTO
MCIIOJIb30BaHUs KOMIUIEKCHBIX aJITOPUTMOB MaTeEMaTU4ECKOl 00pabOTKU TaHHBIX.

6. AHau3 NaHHEBIX:

- ONpe/ieNICHHEe TMapaMeTpPOB CUTHAJOB 1O TIpadukaM C MOMOUIBIO

CKOJIB3SIIINX MapKEPOB;

- JOITOJIHUTCIIBHBIC rpa(bnquKHe IIOCTPOCHUA (HpOGKHI/II/I, KaCcaTCJIbHbIC

MPsIMbIE);
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- MHOTO(YHKIIMOHAJIBHBIM aHAIU3aTOP CIEKTpa: MOCTPOCHUE PaA3IUYHBIX
TUTIOB CIIEKTPAJIbHBIX IpaUKOB, BHIOOP YACTOTHBIX MOJOC U PACUYET CTATUCTUYECKUX
3HAQYeHUN, CHUHXPOHHU3AIUS M YCPEAHEHUE CIEKTPOB IO BPEMEHH, HAJOKEHUE
MCXOJHBIX OCIUJUIOTPAMM Ha CHEKTpabHbIE TPAPUKH;

- MOCTPOCHUE TPAPUKOB MEKKAHAJIBHBIX 3aBUCHMOCTEH, B TOM YHUCIE B
MPOIIECCE PETUCTPALINU JaHHBIX;

- MOCTPOCHHUE TUCTOTPAMM PaCIIPEICTICHUS CUTHAJIOB 110 aMILIUTY/IE;

- OuOIMOTEeKa CTATUCTHUUYECKUX W HH(POPMAIMOHHBIX (YHKIMN aHamu3a
JTAHHBIX.

7. XpaHeHue, SKCIOPT U UMIIOPT JaHHBIX:

- apdextuBHbIi dopMar (aiioB, MO3BOJSIOMMN XPAaHUTh BMECTE C
JAHHBIMU pPA3JIUYHBIE HACTPOWKH, JOTOJHUTENbHBIM TEKCT W TaOJMIBI PACUETHBIX
3HAUCHUM;

- COXpaHEHHE U UCTOJIb30BAHUE UHANBUIYATbHBIX HACTPOCK JJISl KaXKA0TO
TUIIA U3MEPEHU;

- UMIIOPT U SKCIOPT TEKCTOBBIX (paitios;

- UMIIOPT U KCTIOPT 3BYKOBBIX (halIIOB;

- UMIIOPT U KCIOPT ABOMYHBIX (PaiiioB;

- AKCHOPT JJAHHBIX B TEKCTOBOM (hopmate uepe3 Oydep oomeHa.

Takum o0pa3oM, B MpoOIECCe BHIMOJIHEHUSI MPOEKTa pa3paboTaHa, U3rOTOBJICHA
M BBEIEHAa B JCHCTBHE CTallMOHApHAs CHUCTEMa TEOTePMHH, CHOCOOHas
(YHKIIMOHUPOBATH B KECTKUX YCIOBUSX.

1. Cucrema ycranosieHa B Jlabopatopuu Ne2.

2. OOGopyaoBaHME CHUCTEMBbl JOIMYCKAET HEMPEPHIBHYIO PETHCTPALUIO B
CTaIlMOHAPHBIX YCIOBUAX U JUIUTENIbHYIO — 110 30 CyTOK — B aBTOHOMHOM DPEXHME
paboOTHI.

3. ['mbxoe mnporpamMmmMHOe OOECHEYeHHE MO3BOJSET MOIUDPUIIMPOBATH KaK
OTJIeTIbHBIE MMapaMeTPhl SIKCIIEPUMEHTA, TaK U COOCTBEHHYIO MPOrpaMMy KOHTpOJIepa
CUCTEMBI B pEKHUME YAAJIIEHHOTO JJOCTYIIA.

4. Momnast cpena o00paOOTKM W BH3yalld3allid JAaHHBIX B PEXUME
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pEaIbHOTO BPEMEHH 00€eCTIeYnBaeT KOM(POPTHYIO pabOTy UCCIEA0BATENS U MOTYyYEHHUE
JOCTOBEPHBIX JaHHBIX.

ABTOpBI TPOEKTa PACIONATAIOT ¥ CEPUUHBIMH MOOWJIBHBIMHU JIOITEPAMH,
IpeHAa3HAYEHHBIMUA JJI1 MCCIICJOBAHMS TEIUIOBBIX MOJIEH KOHTAKTHBIMU METOAAMHM

HCTIOCPCACTBCHHO Ha BYJ'IKaHI/I‘-IeCKOI\/,I HOCTpOﬁKC.

1.2 MoOujbHble HH(OPMANMOHHO-U3MEPUTEJIbHbIE CHUCTEMbl HA3€MHOI0
MOHHMTOPHMHIAa  reo(U3HYeCKUX  IMPOLECCOB, CBA3AHHBI C  HM3yYCHUEM
CeCMHUYECKON U BYJKAHUYECKOU JeATeJbHOCTH. O00CHOBaHME PAllMOHAJIBHOIO
KOMILJIEKTA, 00eCIeYnBaIIero onepaTuBHbIi KOHTPOJIb COCTOSIHUS BYJIKAHA H

celCMHYEeCKUX npoueccoB B PEruoHe

MoOunbHble  HWHPOPMAIMOHHO-U3MEPUTEIIbHBIE ~ CUCTEMbl  HA3eMHOTO
MOHUTOPHUHTA T€OPU3NUECKUX MPOIECCOB, CBA3aHHBIX C aHATU30M CEHCMUYECKON U
BYJIKAHUYECKOW JIESITENbHOCTH, BKIIOYAIOT LEIYI0 CEPUI0 TMEPBUYHBIX JIaTUYUKOB
CEHCMHYECKOT0, 3JIEKTPOMArHUTHOTO, TEIJIOBOIO M APYTUX MOJIEH, TeHEPUPYEMbIX
Ha ATarnax MmoArOTOBKU CEHCMUYECKUX U BYJIKAHUYECKUX KaTacTpod.

Nx moka3zaHusi BCErja COMOCTABISIOTCS C JAHHBIMU CTAIIMOHAPHBIX CHUCTEM,
PacIONOKEHHBIX B palioHe Dnbopyca.

OnHolt U3 caMbIX aKTyaJIbHBIX MPOOJIEM, KOTOPhIE BOSHUKIIU MEPE] aBTOPCKUM
KOJUIEKTHUBOM, cTaja mpoOieMa oOecreueHuss (YyHKIMOHUPOBAHUS MOOMIbHBIX
MH(POPMAITMOHHO-U3MEPUTEIIBHBIX CUCTEM IMPHU MCIOJIb30BAHUH UX B IKCTPEMAIIbHBIX
YCHOBUSX HEMOCPEACTBEHHO HA BYJIKAHUYECKOU IOCTPOMKE.

C oroii menpl0 HamMu ObUT  pa3paboTaH  CHENHATU3UPOBAHHBIM  OJIOK
peructpaniui B 1UdpoBoM Buae Treodu3nuecKod HHGOPMAIUH, CIIOCOOHBIN
aBTOHOMHO (YHKIIMOHMPOBATh B TIOJEBBIX YCJIOBUSX B TEUYEHUE JJIUTEIBHOTO
BPEMEHHU B JIBYX pPEeKUMaX:

- B PEXKUME HAKOIUICHUSI HHPOPMAIIUU B SHEPrOHE3aBUCUMOMN MaMSITH;

- B PEeKHMME MOHUTOPHUHIA, C Mepenadeil JaHHBIX Ha YJaJlCHHBIA MYyHKT

cOopa B pealbHOM MacIITade BpeMEHH.
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Pemienrie 3Toil mpoOneMbl ObUIO MOJIYYEHO MOche pa3pabOTKU U CO3IaHUS
«MoOUILHOM AaBTOHOMHOW CHCTEMBI cOOpa H perucTpanus Treodu3ndecKon
uHpopMaIu», KOTOpasl Ha MEPBOM FTare oOecreurnBaia HaTypHbIE SKCIIEPUMEHTHI B

peruone. PaccMOTpuM OCHOBHBIE 3JIEMEHTHI Pa3pab0TaHHON CUCTEMBI.

1.2.1 MoOuabHasi aBTOHOMHasi cucTeMa c0opa ¥ perucTpanus

reopusnyeckoi uHpopmanuu

Crtpykrypa 0Ji0Ka PEerHCTpallU MPEAOCTABISAET MOJIH30BATENSIM BO3MOKHOCTD
rUOKOr0 TPUMEHEHHUS KOMIUIEKTYIOIIMX JeTajel, O00ECleunBaroOluX HaWIyyllee
COOTHOIIIEHHE T[I0 KPUTEPUIO «CTOUMOCTH/3P(hEeKTUBHOCTHY. JlJIsl  yBelIUuYEeHHs
BPEMEHU aBTOHOMHOM pabOThl KOMIUIEKCA MPUHIMIUAIBHBIE CXEMbl OCHOBHBIX
0JI0KOB OBLITM CO37aHBI Ha 0a3e Majo MOTPEOSIONIUX MUKPOCXeM (MHKPOCXEMBI Ha
ocHoBe KMOII-10ruku ¢ BO3MOXXHOCTBIO YIIPABICHUS SHEPTONOTPEOICHUEM ).

Jns oOecrieueHus YHUBEPCAIbHOCTU TpHU Mepeaade MHPopmaluu u3 Ojoka
peructpanuu B nepcoHaibHbil komnbeoTep (II9BM) npenycMoTpeHa BO3MOXKHOCTh
MCIIOJB30BaHUs MOCIE0BATENLHOIO U MapaJlIeIbHOr0 UHTEPPENHCOB, paguoMoiemMa.

briok peructpanuu COCTOMT W3 YETHIPEX HJIEHTHUHBIX JPYT JIPYTy CHUCTEM
coopa u peructpauuu (CCP), kaxmas U3 KOTOPBIX, B CBOIO OYepeb, COCTOUT W3
onoka peructpaiuu (bP) u 6noka nuranus (bII). Buemnuit Bug cucremsl coopa u
pErucTpaIuy MoKas3aH Ha pUCyHKe 39.

Kaxmas CCP wmoxer paboratb aBTOHOMHO Jpyr OT Jpyra, HO cOop
reopuzndeckod HHGOPMAIMA BCEMH CHUCTEMAaMHU KOMIUIEKCA BEIETCA C E€IUHOMN
BPEMEHHOM M MPOCTPAHCTBEHHOMN MPHUBA3KOW, MOCKOJIbKY B cocTtaB kKaxuou CCP
BXOJIUT CHCTeMa TJI00abHOTO onpeaenenus Mmecta - GPS.

Pexxum MoHUTOpHUHTA ¢ niepenaydeid nHGOpMalUK B EPCOHAIbHBIN KOMITBIOTEP
MOXET OCYIECTBISATHCA IByMsI CTIOCOOAMMU:

- kaxzaass CCP aBTOHOMHO MepeaaeT «CBOW» TaHHbIE B «cBOO» [[DOBM;

- Bce uetbipe CCP mepenaroT «cBou» HaHHBIE OJHOM «oOmiei» [I9BM.

OTO BO3MOXKHO IIpHU UCIIOJB30BAHUH paaruoOMOACMaA.
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Kommieke cHaOkeH pa3BUTHIM MPOrPAMMHBIM 00ECIIEYEHUEM, MO3BOISIOIINM
BBITIOTHATE COOp ¥ 00paboTKy reodusnueckoil HHOOpMaILUH.

[Iporpammuoe  obOecnieuenue (I1O0) Omoka  perucTpaluu  BBITOJHSIET
cieaywonue QyHKIUU:

- cbop, mpeobpa3zoBaHue U IOJATOBPEMEHHOE XpaHEeHHE HHPOPMAIIHH;

- U3MEHEHHUE pPEeXUMa OINpoca KaHAIOB (M3MEHEHHWE YacTOThl OIpocCa,
M3MEHEHHE KOJIMYECTBA OMpallMBaeMbIX KaHAJIOB);

- nepegauy wuHbopmauuu B [IDBM (mo mnocnenoBarenbHOMY U
napasuieibHoMy UHTepdencam).

brok peructpanuu npeaHasHadeH s cOopa, perucTpaiuu, npeoopazoBaHus
U JOJTOBPEMEHHOr0 XpaHeHus uHdpopmanuu, noiaydeHHod ot I'KI' m natumkoB
Ipyroi reoPpu3NUeCcKON amnmaparypsl, a Takxke nepegadu 3tToi uupopmanuu B [IDBM
MOCPEACTBOM TOCJIEAOBATEILHOTO WM MNapajuielbHOro uHTEepdeiicoB. Bo3zmoxkHa
opraHuzainus mnepeaaun JAaHHeIX B [I9BM ¢ mnomompio pa3paboTaHHOTO
paguomozaema. biok peructpanuv HMMEET MOIYJIbHYH CTPYKTypy. MosaynbHas
KOHCTpyKIUsi BP mo3BossieT rubko KOHPUTYpUPOBATH CUCTEMY U KOMIUIEKC B LIETIOM,
YUYUTHIBAs KOHKPETHBIE YCIOBUS IKCILTyaTalUH.

B wactHOoCTH, MOXHO HcKII0YaTh U3 bP Moaynu omnpeneneHHOro Tuma u/uin
yBEJIUYMBaTh (HapaluBaTh) KOJIUYECTBO MOJyieil apyroro tuna (Hampumep, ALILI,
SHEpProHe3aBUCUMOM namsATH). [lutaHue GJIOKOB perucTpanuu OCyIeCTBISIETCS JINOO
OT BHemIHeH onekTpudyeckod cetu (~220B), nmbo 0T aKKymyJaTopa,
CMOHTHUPOBAHHOTO B BUJI€ OTAEIBHOTO MOTYJIs - biioka nmutanus.

brokun mnuTaHus mnOpenHa3HauyeHbl i1 OOECHedYeHUs] MNUTaHWEeM OJIOKOB
perucTpanuu, a TakXke TNOA3apAIKM aKKyMYyJSITOpHOW Oaraped, BXOJsIIeH
HEMOCPEJCTBEHHO B COCTaB 0JIOKA MUTAHMUS.

briok peructpanuu npegHa3zHaueH JJis MPOBEICHUSI HAYYHBIX UCCIICIOBAHUHN B
MOJIEBBIX  YCIOBUAX W  (QYHKIUMOHUPYET TMPHU CIEAYIOMUX KIMMATHYECKUX
napaMeTpax:

- pabouas Temmeparypa — oT MunHyc 200C npo +500C, BiIaxHOCTh

BO3/ayxa - He O6onee 80% mpu TeMiieparype okpysxkaromiei cpeast +200C;
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- aTMoc(epHOe NaBlieHHE (IIpU SKCILUTyaTallud Ha BBICOTE HAJl YPOBHEM
Mops He Oonee S000Mm): BepxHee padouee - 800 MM PT.CT., HIDKHEe pabouee - 650 Mm

PT. CT., HIDKHEE TIpejiesibHOe pabouee - 630 MM pT.CT.

Pucynok 39 - YcTpoiicTBo 1 pyHKIMOHUPOBaHKE OJI0KA PETUCTPALINN.

Pabota 6yi0ka perucTpainu OCyILIECTBISETCS CIEAYIOIIUM 00pa3oMm.

bnok peructpannn Kommekca ycraHaBiuBaeTcss Ha MecTe 3kciuryartauuu. K
onoky peructpanun kaxaoil CCP nojcoenuHsSOTCS NAaT4YUKU, HUCIOJIb3YyEeMbIE B
peanbHO KOHPUTypaluu.

[IpenBapurenbHO B OJIOK pErucTpallMd JOJKHA OBITH 3arpykeHa Oa3oBast
KOH(purypanus. BeiOupaercss MCTOUHUK NUTaHUS OJIOKAa PETHMCTPALIUU.

B coorBerctBUM co cxemoi (QyHKuuMoHMpoBaHus ~MHpopmanmoHHO-
U3MEPUTETBHOTO  Te0(U3MYECKOr0  KOMIUIEKCA MPOU3BOJIUTCA  MOJKIIOYECHHE
COCTAaBHBIX BOCIPMHUMAIOIIMX AJIEMEHTOB M JAPYTrOM HM3MEPHUTENIbHOM ammapaTyphl.
Bce Hencnonab3yeMble BXOIbI 3aKPhIBAIOTCA 3aridyIKaMu.

[Tocne atoro kaxnas CCP rorosa k pabore.

TexHHUueCKHe XapaKTepUCTUKH OJ0Ka pErUCTPALIIH.

HpI/IBeI[eM OCHOBHBIC TCXHHUYCCKHUEC XAPAKTCPHUCTUKU 010Ka perucrpanunu.
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[Tockonbky OJIOK pErucTpandd COCTOUT U3 OJUMHAKOBBIX CHCTEM COOpa U MOXKET
dbopMupOBaTbCS W3 HECKOJBKUX OJIMHAKOBBIX OJOKOB, B Talnuie 3 yKa3aHbI

XapaKTepUCTUKU OJHOTO U3 0JI0KOB, 00pa3ytomux Ha npaktuke CCP.

Tabmuna 3 — TexHUUecKue XapaKTEPUCTUKH OJHOTO W3 OJIOKOB, 0Opa3yIolUX Ha

npaktuke CCP.
HanmenoBanue napamerpa 3HayeHne

KomnuecTBo kaHaioB BBOJA aHAJIOTOBOW HH(OpPMANNH, B 12
T.4. 8
¢ pazpsaHocThio 10; 4
C pa3psAHOCThIO 24
KommuectBo kananoB BBojaa 1iu¢poBoil nHHopManuu 4
YacTora ompoca KaXJI0ro KaHajda BBOJA aHAJIOTOBOM 200
uHpopmarmu, ['rg
JInana3oHbl BXOJIHBIX aHAJIOTOBBIX CUTHAJIOB, B +5

+ 10
Tum BXo/1a aHATIOTOBBIX CUTHAJIOB g depeHnnanbHbII
BxonHoe conpoTHBIIEHHE aHAJIOTOBBIX KaHAJOB, HE MEHEE 30
KOm
UnTepdeiice cBs3u
nocJie1oBaTeNbHbIN nopT RS-232; 2 wr.
IapajuIeIbHbIN IOPT I .
OO0muii 00beM SHEProHE3aBHUCHUMOMW IMaMsITH, HE MEHeEe, 512
Mobaiit
Hanuuue BcTpoeHHo# cuctemsl MecToonpenenenus (GPS) +
ToyHOCTH BpEMEHHOM NPUBSI3KU COOBITUM, HE XYK€, C 10-2
[Turanue
OJ0Ka perucTpanuu ot 6JI0Ka MUTAHUS; 12B+£2
OJI0Ka pEerucTpanry OT BHEIIHETO UCTOYHHUKA MATAHUS 12B+2
Hamnume B coctaBe 6110Ka MUTaHUS
aKKyMyJsiTOpHOHU Oatapen, 12Ah; +
AC/DC npeobpa3zoBatest -
PabGounit tnanasoH remneparyp munyc 200...+500
["abapuTHbIE pazMepsl 0JI0KA pErucTpauu
OJIOK perucTpanuu, Mm; 290x190x180
OJIOK IIUTAHUS, MM, 290x190x180
Crenenb 3amuThl Kopnyca no MOK 529 IP54
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bnok peructpanuu (bP). YcTpoiictBo u npuniumn padotst bP.

BP kommiekca oOecmeunBaeT BBOJ, IpeoOpa3oBaHMe B IU(POBOM BHA U
PErUCTpaIyio B YHEPrOHE3aBUCUMOM MaMsITH CUTHAJIOB OT aHAJIOTOBBIX JATUHUKOB, a
TaKKe BBOJI M PETUCTpALMIO0 UHPOpMAIUU OT JATYUMKOB C IU(PpoBbIM BhIXOg0M. Ha
pucynkax 40a u 400 mpeacTaBieHbl BHEIIHUI BUJl U CTpYKTypa bP cooTBeTCTBEHHO.

B cocrtas bP BxoaaT cienyronye 0OCHOBHbIE MOYJIU:

BBIYUCIUTEIbHBIN MOYJb (BM);
2 moayns 24-pa3psiaHoro aHajgoro-iudposoro npeodpazosatens (AL 24);

- MOJYJIb SHEPrOHE3aBUCUMOr0 3alIOMUHAIOIIEr0 ycTpoiicTa (QH3Y);

- MOAyJb BBoAA uppoBoi undopmanuu (MBII);

- MOAyJIb conpsbkenus ¢ natunkamu (MCJI);

- MoxyJib npuemHuka curianoB GPS (GPS);

- MOAyJb nuTaHus U uuaukanuu (MITA).

[Ipunuun pabGoThl OJOKa PErHCTpallMd CUCTEMbI COOpa W PETUCTpAIUU
3aKJI0YAETCS B CIEAYIOIIEM.

[entpanbeabiM Moxgynem CCP ABnsieTCs BBIYMCIUTEIBHBIA MOJIYJIb, KOTOPBIA
OopraHu3zyeT paboTy BCel CUCTEMBI B IIEJIOM.

B ero cocraB Bxomutr MuxpoxoHTposiep TNSOC196KC20 dupmsr Intel,
KOTOPBIM MO OMNpeeseHHON MporpaMMe YMpaBisieT cOOpoM, MpeoOpa3zoBaHHEM U
XpaHeHUuEeM UH(pOpMaIUH.

Jns obecrieueHusi pas3nUyHbIX BapuaHTtoB mnojakiatoueHuss bP k [IOBM
BBIYUCIUTEIBHBIA MOIYJIb UMEET JIBA CTaHAAPTHBIX MHTEp(eiica: NByHANpaBICHHbIN
napasuienbHbiil (LPT-nopt) u nocnenoBatensubiil (COMI1-mopT).

B Onoke peructpanuu mpeaycMOTpEH €€ OJWH MOCIEAOBATEIbHBIN MOPT
(COM2), ¢ mnomomplo KOTOPOro IOJIb30BaTedb MOXKET TmoAka4daTh K bBP
paguomoieM (IpyU HAJIMYKHK ), UMetonuid uarepdeiic RS-232.

KpoMe »Tux mNopToB, BBIYHUCIHUTENBHBIA MOAYJb bBP mmeer ynpomnieHHbIN

nocyenoBaTenbHblii  MHTEpPerc RS-232, K KOTOPOMY MOJKIIOYAETCS MOIYJb
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npuemHuka curHaioB GPS. Hcnonb3oBaHHWe yHpOIIEHHOrO IOCIEI0BATEIBLHOIO
uHTepdeiica mo3BoJIIET CHU3UTh MOIIIHOCTh noTpediaeHus bP.

DTO nmocturaercss 3a CUET M3MEHEHUsS YpOBHEH CHUTHAOB uHTepdeiica u
KOJIMYECTBa CUTHAJIOB B CTOPOHY YMEHbIIEHUsA. B KkadecTBEé OCHOBHOTO
MEKMOJTyJIbHOTO UHTepdeiica OJ0Ka perucTpaluu BelOpaHa cTanaapTHas muHa [SA-
8.

Bcesi anmanmoroBas wuHdopManus OT CEHUCMOAATYMKOB M JIIOOBIX JPYTUX
BOCHPUHUMAIOIIMX 3JIEMEHTOB TIOCTyMaeT Ha Monayiau 24-paspsanoro ALl
(MALTII24) u moxynb conpsbkenus ¢ gaturikamu (MC/I).

[IpuueM, wuHOpMaMsi OT  YETHIpEX  CEHUCMOJATYUKOB  MOCTYMAaeT
HETOCPEJICTBEHHO Ha BXOJbI JIBYX Mojayneil 24-paspsanoro ALl (MAIIII24), na
IJIaT€ KaXJOr0 U3 KOTOPBIX PACHOJIOKEH 2 KaHaIbHBIN |6-pa3psaHblii aHAIOro-
uudpoBoil mpeodpazoBarenb, MPEeoOPa3YIONIMN MOJYYEHHYI0 OT J3THUX JIaTYUKOB
aHaJoroByr uHdopManui B HUPPOBYH MO ABYM KaHamam. BeiOop auamazoHa
BBIXOJHBIX CHTHAJIOB MaTYuMKOB (5B wmmm +10B) mnpou3BoAMTCS C MOMOIIBIO
MIEPEMBIUKH, PACTIOJIOKEHHON HA KaXJOM U3 ITUX MOYJEH.

[IpeobpazoBanue xe aHamoroBol mHdopmanuu B 1udpoBoi BUI MO §-MuU
KaHajlaM oOT celcmomaTuukoB «DAS...DAI12» (cm. m.2.1.2 Hactosimero PD)
BBITIOTHSIET BBIYMCIUTEIBHBIA MOYJIb, KOTOPBI MMEET B CBOEM COCTAaBE aHAJOTo-
uudpoBoit npeobOpazoBatenb (8-Mu KaHalbHbIA 10-pa3psiaHbIi), BCTPOCHHBIM B
MUKPOKOHTPOJILIED.

ConpsbkeHre 3THUX JaTYMKOB C BBIYMCIHUTEIBHBIM MOMAYJEM BBITOJHSIET
MoAyJib conpspkenus ¢ gatunkamu (MCJI). Beibop nuama3zoHa BBIXOJHBIX CUTHAJIOB
natayukoB «DAS...DA12» (5B unu +£10B) mpousBoauTtcss Takke € MOMOIIbIO

MEPEMBIUKH, pacnoyioxkeHHoM Ha miate MC/I.
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Pucynok 40a — biok perucrapuuu.

mco | 8

GPS

12 +2B
A S
y
A | A
» BM OH3Y # ﬁ mBL mn
2 2
4 4

Pucynox 406 — BerauicnurenbHBINA MOYIh OJI0OKA PETUCTPAIIHH.

[Mupposas nHpopmalms OT CEMCMUUYECKUX TATYMKOB C HU(POBBIM BBIXOJIOM
MOCTYNaeT Ha MOJyJb BBoJAa LU(POBOM HHPOpMalUWH, NpPEeIHA3HAYCHHBIA I

COIPAKCHUA CUCTCMBbI c6opa H perucTtpanuu 1 CEHCMHYECKUX JaTYHUKOB, UMCIOIITNX

cTaHAapTHBIN uHTEpdeiic RS-232.

Monayne 3HepronezaBucuMoro 3Y mnOpeAHa3HAYeH ISl JOJTOBPEMEHHOTO
XxpaHeHuss wuHPOpPMALUU. ITOT MOAYJb SBISETCS CMEHHBIM,
MOJIB30BATENISIM CHUCTEMBbl M KOMILUIEKCA B II€JIOM OCYILIECTBIISITh ONEPATUBHYIO

3aMCHY JaHHOTO MOJIYJIA. 9HCpFOH€33BI/ICI/IMaH naMsATb IO3BOJIKICT COXPAHUTDH
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HaKOIUICHHYI0 MH(GOPMAIIUIO B CITydae OTKa3a WM UCUEPIaHUsS UCTOYHUKA MUTAHUS.
B kauectBe wuHTepdeiica mexny BM u monayiaeM 3HEproHe3aBUCHUMON MaMsTH
UCIIOJB3YyeTCs cTaHAapTHas muHa [SA, mo3Bossonias o0ecneynuTh NEPEHOC TaHHBIX
n3 CCP B mNepCOHAIBHBIA KOMIIBIOTEP NYyTEM NEPECTAHOBKU MOAyiss OH3Y wu3
cuctemsl B [IDBM.

Mopayne npuemHuka curHaioB GPS ciyxuT s oOecrieueHHs] TPUBSI3KU
CHUCTEMBl Ha MECTHOCTH U KOPPEKLMU BHYTpeHHHMX 4dacoB bP. B kxauectBe monmyns
GPS ucnonp3yeTcsi pOMBIIIIEHHO BBITYyCKaeMblii TpueMHUK curHanoB GPS gupmer
Trimble. Moaynbs nutanus u unaukanuu (MIIN) npeo6pa3yeT BXOgHOE HANPSIKEHHE
+12B B ypoBHu +5B u +12B, HeoOxomumble mjisi muTaHus Bcex moayiei BP
CUCTEMBbI, a TakKKe O0O0EeCIneYMBaeT KOHTPOJIbL YPOBHS BXOJHOTO HAIMPSKEHUS,
nocrymnaromero Ha Bxoxa bP ot bII.

3agaHue pexUMOB palbOThl W KOH(PUTYpallMM CHUCTEMbI, OTBEUaroIIei
pEabHBIM YCIIOBHSM 3KCILUTyaTallid, TPOU3BOAUTCA MPOTPAMMHBIM ITyTeM. HacTtoTa
ompoca JaT4MKOB, KOJHWYECTBO OINpPAIIMBAEMBbIX KAaHAJOB 3aJal0TCS  TaKXKe
MPOrpaMMHBIM ITyTeM. PaccMOTpUM CTPYKTYpBbI OTAEIBHBIX MOIYJICH.

BerauciurenbHbIl MOIYJIb.

Ctpykrypa BbIUHCIHTENbHOTO MoOAydsi BbP wu3o0paxkena Ha pucyHke 3 u
BKJIFOYAET B CBOM COCTAB:
- OJIHOKpHUCTaIbHYI0 MUKpo OBM (MOBM);

- 3 KaHaJIbHBI YHHBEPCAIbHBIM ACHHXPOHHBIA MPUEMO-TIEPEIATUHUK

(Y AIII);

- o510k ynpasienus u unrepdeiica (bYN);

- omnepaTUBHOE 3anomMuHaroniee ycrpoicto (O3Y);

- MOCTOSTHHOE 3anoMuHatolee ycrpoictso (I13Y);

- PUEMO-TIEPEAATIUKN TTOCIEIOBATEILHOTO W TapaJIeIbHOTO TMOPTOB
(ITIT).

MO3BM dBnseTcss HMHTEUIEKTYIbHBIM SIAPOM  BBIYHCIHUTEIBHOTO MOIYJIS
(BM). OcCHOBHBIMH KOMIOHEHTaMU OJHOKpUCTaNbHOW MHUKpo OBM  sBistorcs:

LIEHTpaJbHBIA TMpoleccop, cepBep mnepudepuitHoro oOMeHa, YHHBEpCAJIbHBIN
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ACHHXPOHHBIN MPUEMO-NIEPENATUHK, MPOTPAMMUPYEMBIA KOHTPOJIJIEP NMPEPHIBAHUM,
BCTPOCHHBIA  TE€HEPATOP CUHXPOCEPUH, KOHTPOJUIEp MaMATH, YCTPOMCTBO
BBICOKOCKOPOCTHOTO  BBOJA, YCTPOMCTBO BBICOKOCKOPOCTHOTO BBIBOJA, JiBa
16-pa3psaHBIX NOPOrpaMMUPYEMBIX TallMepa M S5 YHUBEPCAIBHBIX §-pa3psaHbIX
MHOTO(YHKIIMOHAJIBHBIX TOPTOB BBO/1a-BBIBO/IA.

[Topt PO nogkitoyeH K BXOJIaM 8-KaHAJIBHOTI'O aHAJOTOBOTO MYJIBTHUILIEKCOpPA
AIIl, Ha KOTOpPHIM TMOJAIOTCS AHAJIOTOBBIE CHUTHANBI IS TMpeoOpa3oBaHUs B
urdpoByto hopmy U noclienyroiie o0padoTKu.

[Topt P1 B cTpyKTyp€ BBIUMCIUTEIBHOTO MOYJISI HE HCTIOJIB3YETCH.

[Topt P2 cnyxut niig npuema curnanos npepbiBanus ot bYW u YAIIIIL

[TopTet P3 1 P4 BRINOMHAIOT PYHKIIUK HIUHBI, IO KOTOPOIl B MYJIbTUILJIEKCHOM
peKUME MEPENArOTCA aApeca W JAaHHBbIE ONEPATHUBHOW NAMITH M BHEUIHHUX, IO
oTHomeHn K MOBM, yCcTpouCTB.

K mmune anpec/mannbie (ILIAJ]) momkmiouenst YAIIIl, BYU, onepatuBHas
nmamsTh, [13Y.

brnok ymnpaBneHuss u uHTEpHEUCOB CIYKUT nJs conpsokeHuss MOBM ¢
ONEPAaTUBHOM M TOCTOSHHOM mamsATbi0 BM, ¢ MoayiaeM 3HEpProHe3aBUCUMOUN
namsTi, GopMUpPYs apecHble U YIPaBISIONINE CUTHAIBl HA OCHOBE HMHQOpMAIIUH,
noctynatomet or MOBM. Kpome toro, BYU oOecneunBaeTr BO3MOXKHOCTh
JIBYHAIIpaBJIICHHOT0 oOMeHa mo mapauiensbHomy uHTepdericy (IIN) mexny BM u
BHEIIHUMHU YCTPOWCTBAMH, HAlpUMEP, TAKAUMHU, Kak mnOepcoHaimbHas OBM,
MIPUHTED U T.1I.

OneparuBHOE  3allOMHMHAIONIEE  YCTPOMCTBO  BBINOJHAET  (YHKLHIO
onepatuBHOro xpanenust uHpopmanuu. EMxocts O3V cocrtaBnser 32 Koaiirta.

[TocTOosIHHOE 3amOMHHAIONIEE YCTPOMCTBO CIYXKHUT ISl XpPAaHEHHS IPOTPaMM
paboOThl BBIUMCIUTENBHOTO MOJYJIE U HEKOTOPBIX KOHCTaHT. Emkocts II3Y — 32
Ko6aitit.  YHuBepcanbHbIi  ACHUHXPOHHBI  MOpPHEMO-TIEPEIATUUK  BBIMIOJTHSET
npeoOpa3oBaHWE M3 MOCIEAOBATENIBHOIO KOJAa B NapaJUielbHbIA, NpU NpHEME
uHpopmaru oT nepudepuitHpIX ycTpoicTB K MUKpoOBM, u mpeoOpazoBaHue u3

napajuieIbHOTO KOJa B TMOCIENOBaTENbHbIA, NpH TMepenadye uHopManuu u3
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MuKpoOBM k wmoaymwo npuemHuka curHanoB GPS. Kpome toro, x VYAIIII
noakiaroueH COM1-nopt BP.

[Ipuemo-niepeIaTYNKN TOCJIEIOBATEILHOTO W MapajuieIbHOTO uHTepdeiicoB
(COM-1 u LPT-nopThl) ipeHa3HAUYEHBI 1J1 00ecrieueHus TpPeOyeMbIX M0 CTaHIapTy
YpPOBHEH HamNpspKeHUs npu npueme u nepenade mHdopmanuu no COM- u LPT-
MOpPTaM.

Jns peanuzanu  BBIYMCIUTEIBHOTO MOMAYJS MCHOJB3YIOTCS CIEAYIOIINE
MUKPOCXEMBI:

- onHokpuctanbHas MOBM - wmukpokontpomiep 80C196KC dupmsr
Intel;

- omepaTuBHass maMaTh - MukpocxeMbl O3Y UMO61256AK-12 ¢upmsl
United Microelectronics Corporation;

- MOCTOSIHHAs NaMATh - Mukpocxema ¢Gmm-3Y AT29C256 - ¢upmsl
Atmel;

- npueMo-nepegaTunku uHTepderica RS-232 - mukpocxema ADM241LJ
¢bupmbr Analog Devices.

brnok ympaBnenuss u wuHTepdeiica peanuzyeTcs Ha MOPOrpaMMHUPYEMOM

noruueckoit unrerpanbHoit cxeme (IIJIMC) upmer Xilinx XCS20.

Monayns 24-pazpsanoro ALIL

JIlnHaMu4yecKknil Auana3oH XOPOIIMX CEHCMUYECKUMX JaTYUKOB  MOMXKET
nocturatb 140ab, B CBsi3M, C 4eM K anmaparype PpPErUCTpalld CEUCMHYECKUX
CUTHAJIOB TMPEIBABISIOTCS BEChbMa BBICOKME TpeOOBaHMS IO 3TOMY MapaMerTpy.
[IpumeHeHHe B HM3MEPUTEIBHOM TpaKTe MaJIOPa3pSAIHBIX aHaJIOro-ITU(POBBIX
npeoOpazoBareneit (ALIl) B codetaHuw ¢ OOJBIIMM YHCIOM TOAAUANIA30HOB
U3MEPEHUS YXYAIIAeT Pa3peliaronly0 CHOCOOHOCTh M BHOCUT JIOMOJTHUTEIbHBIE
HCKaXXEHUS MpU aHan3e cUrHayioB. [loaTomy siBisieTcs mesnecooopa3Hoi pazpaboTka
Moayns 24-pazpsaanoro AL

PeanbHbIll [UHAMMYECKHWN AWANa30H U3MEPUTEIBHOIO TpaKTa OIPEAessieTCs
€ro AaKTUBHBIMU »JJIEMEHTaMH: omnepanuoHHbiMu ycunutensmu (OY) u  AIIL
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HeoGxonumo y4uThIBaTH, UYTO JAMANAa30H CyllecTBYIomux 24-paspsanubix AL
3aBUCUT OT 4YacTOTHOTO JWAla30Ha BXOJHBIX CUTHAJIOB, HAa  KOTOPBIU
MPOrPaMMUPYETCSI MUKPOCXEMA, H MOXET HaxoAuThes B mpenenax ot 70 mo 140ab
(ot 12 no 24 spdextuBHbIX pazpsanos). Bece 24-pa3psaubie AL ucnonb3yoT MeTon
JeIbTa-CUTMa MOMAYJAINU, U UX 3(PQPEeKTUBHAS pa3psAHOCTh 3aBUCUT OT CTENEHU
MOJABJICHUSI BHYTPEHHUM IU(POBBIM  (DUIBTPOM  BBICOKOYACTOTHOIO  IIyma
KBAaHTOBAHMS, BO3HUKAIOIIETO B pE3yJbTAT€ AUCKPETU3ALUHUM BXOJHOTO CHUTHAA.
Bo3pacranue myma genpTra-curMa MOJYJIATOPAa C  HOBBIIIEHUEM  YaCTOTHI
JTUCKPETH3allMM, a TakKe OOJIbIINE 3aJepKKU NpPH TMEPEKIIOUCHUH KaHAJOB B
MHOTOKaHAJIbHBIX CXEMAaX BBIHYKJAKOT OTKA3aThCA OT MCIOJB30BAaHMS aHAJIOTOBOTO
MYJIbTUIUIEKCOPA U UCIIOJIB30BATH ISl KAXKAO0T0 KaHaa cBoi 24-pa3psannusii ALIL.

Ha pucynke 41 nzoOpaxeHa CTpyKTypHasi cXxeMa MOJyJIsl AByXKaHAIbHOTO 24-
paspsansoro ALIIL. B coctaB MOayJist BXOIAT CIIEIYIOIINE OCHOBHBIE Y3JIBL:

- usMmeputenbHbie yeunurenu (MY);

- bunbTpel HU3KOM YacToThl (PHY);

- dazounsepTopsl (ON);

- 24-paspsansie AL (ALII);

- UCTOYHUK onopHoro Hamnpspkenus (MMOH);

- reHepaTop TakTOBbIX uMIysibcoB (I'TH);

- onok untepderica munsl [ISA (BN).

Hcnonb30BaHWE B KaYECTBE BXOJHOTO MPEAYCHIUTENS BRICOKOKAYECTBEHHOTO
U3MEPUTEIBHOTO  YCWIHTENS]  TO3BOJISIET  MOJYYUTh  BBICOKME  3HAUYCHUS
kod(pdunrenTa ocnabienuss cuHGa3HOTO CHTHAJIAa M OTHOIICHUS CUTHAI/IIYM Ha
Bxoge mpexnycwmmrens. B kagectBe WY  ucnosb3yeTcs HWHCTPYMEHTAJIbHBIN
ycunutens PGA204 ¢upmbl  Burr-Brown, KOTOpBII HMeEeT mepekiroyaeMbli
ko3¢ urnuent nepenaun 1, 10, 100.

QuibTp HU3KOM 4YacToThl siBisieTcss (uibTpoM barTrepBopra 6 mopsiaka c
kodpunmentom ycwnenuss 2. Takoil k03(hPUIMEHT TMO3BOISET COIIACOBAaTh
JUarna3oH BXOJHBIX curHaioB bP ¢ BXOJHBIM Juama3oHOM MHUKPOCXEMBI

Allll.®azounBepTop mo3BossieT  chopmupoBath  audepeHIHATbHBIA  BXOJ
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it ALIL.  ®unsTp HU3KOM 4YacTOTBI M (PA30MHBEPTOP PpEATM30BaHBI  C
HCMOJIb30BaHUEM OJHOM MHKPOCXEMBI CUYETBEPEHHBIX MPEU3UOHHBIX
oneparmoHHbIX yecunuteneit OPA4277 bupmbl Burr-Brown.

B xkauectBe 24-paspamnoro AIIIl wucnosb3yercs mukpocxema ADSI1210
¢upmbl Burr-Brown. Bpibop aaHHON MUKpOcXeMbl OOYCJIOBJIEH TeM, 4YTO MpHU
OJIMHAKOBBIX YCIOBUSIX HCMONb30BaHus Mukpocxema ADS1210 obGecnieunBaet
OOJNbIINIA quarna3oH, Oosbliee Yucio 3PEGEeKTUBHBIX Pa3psII0B U MEHBIIUE IIYMbI O
CpaBHEHHMIO ¢ MuKpocxeMamu cemeiictBa AD77xx ¢upmbl Analog Devices. [ns
obecnieueHust Oosbiioro uyucia 3G(HEKTUBHBIX pa3psiioB B PYKOBOJCTBE IO
npuMmenenuro ALl  ADSI1210 pekomeHayeTcss  MCIOIB30BaTh  BHEIIHUMI
MPEIU3UOHHBII HMCTOYHUK OMOPHOTO HampspkeHus. s stux uenedd B momayne
ucnonszyercs mukpocxema AD780 dbupmbl Analog Devices — BBICOKOCTaOUIbHBIN
HWCTOYHHUK OMOpPHOro HampsikeHus 2,5B. C moMonip0 3TOM MHUKPOCXEMBI 3a1aeTCA
€IMHOE OIOpPHOE HampsbkeHne Ha Bce MukpocxeMbl ALl paccmarpuBaemoro
MOIyns. ['eHepaTop TAakTOBBIX HMMITYJIbCOB MPEAHA3HAYEH ISl CUHXPOHU3ALWU
geteipex ALl u TakTUpoBaHMs BHYTpeHHUX cxeM Onoka wunrtepdeiica. I'TU
peanm3oBad Ha Mukpocxeme 1554JIH1 u kBapueBom pe3oHartope ¢ yactoror 16MI'm.
Cunxpocepust OSC ¢ yactoroit 16MI'1 mocTymnaeT B 6510k uHTpedeiica, rae AeauTcs
Ha 2 u TakTupyeT BHyTpeHHue cxembl bU. Yactota 8MI'n1 (curnan CLK) BeIxoaut u3

bW n nogaetcsa Ha BXObl CMHXpOHU3aUU MUKpocxeMbl ALIIT.
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Pucynok 41 - Ctpykrypa Moays AByXKaHajabHOTro 24-paspsaHoro ALIL
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bnox unTepdeiica muHbl ISA ocymecTBiaseT nepenadyy MHGOpMALUU MEXITY
aHajoro-nu@poBsIMHU TpeoOpa3oBaTEIIMU U BHIYUCIUTEIBHBIM MotyieM BP. OOmen
uHpopmanuen mexay ALIL u BU ocymecTBasercs nociaeaoBaTeIbHbIMU KOJIaMH 110
2-x nmpoBoJHOMY UHTep(deiicy ¢ ncnonp3oBanuem pexxruma MASTER mukpocxemamu
AIIl wu ympaBnennem curHanamu CS. brnok wuHTtepdeiica ocyimiecTBisier
OJTHOBPEMEHHBIN CUHXPOHHBIM 00MeH co Bcemu ALIIl monmynsi, ucronb3ys 4yeThIpe
nocnenoBarenpubix nopra I11-114. Kpome Toro, B BU peanusoBan 8-pa3psaHblii
peructp BbiOOpa KOd(P(dUIIMEHTAa YCUJIEHUS H3MEPUTEIbHBIX YCUIUTENEH. ITOT
PETUCTp MO3BOJISIET IPOrPAMMHBIM MTyTEM yCTaHABIUBATh KOA(DPUIIMEHTHI yCUICHUS
I, 10, 100 wHauBUAYanbHO ISl KAXKAOrO KaHana moxyis 24-paspsgHoro AILIIL
(Beixon KVY OGnoka untepdeiica). biok untrepdeiica muubl ISA peanuszoBaH Ha

porpaMMHUpyeMoit Iorudeckoi nurerpanbHoit cxeme XCS20 ¢pupmer Xilinx.

Monynb 3HEproHe3aBUCUMOr0 3alIOMUHAIOLIETO YCTPOMCTBA.

Ha pucynke 42 mnpencraBieHa CTPYKTypa MOJIYJS JHEPrOHE3aBUCHUMOTO
3alIOMHUHAIONIET0 YCTPOMCTBA, KOTOpas BKJIIOYAET B CBOM COCTaB CIEIYIOIIUE
OCHOBHBIE 3JIEMEHTHI:
650k unTepdeiica munsl [ISA (BN);

Mukpocxembl pidm-namst (OIT).

brok unTepdeiica mmHbl [SA npennasHayeH s mpeoOpa3oBaHUs aApEeCcCOB U

YIPaBISIONIUX CUTHAJIOB IIKUHBI [SA B ajpeca U ynpapisfOlie CUTHAIBI MUKPOCXEM

dbmm-namsatu. biok uaTepdeiica mmnabl peanuszobad Ha [IJINC ¢pupmsr Xilinx.

JlanHbIe

«25 BH
D D
» A » A
RN > A OIII > A DII2
> v v
A
Anpec

Vop | Ynpasienne

Pucynok 42 - CtpykTypa MOAYJIsl 3HEPIrOHE3aBUCUMOT'0O 3aII0MUHAIOLIETO
yCTpOWCTBA
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Mukpocxembl (QudII-aMsITH 00€CTIEUMBAIOT IHEPTOHE3ABUCUMOE XPAHEHUE
unopmaruu. Vcnonb3zoBanue QudII-MaMsITH MO3BOJSET COXPaHITh MH(GOpPMAILIUIO
MIPU UCUYEPIIAHUU WM OTKA3€ UCTOYHUKA ITUTAHUS.

B xauectBe 351eMEHTOB (IIdII-MAMSITH HUCHOIB3YIOTCS MHKPOCXEMBI THIIA
K9K2G08uom-YIB ¢upmMbl Samsung. DT MUKPOCXEMBl HUMEIOT OpPTraHHU3alUI0
256Mx8. Takum oOpa3oMm, €MKOCTh 3HeproHezaBucumon namstu BP cocraBnser
512Mo6aiit. [IpunuunuansHas cxeMa MoyJisl mpuBeneHa B [Ipunoxenun B.

Mopyinb BBoAa 1udpoBoit nHPOpMALTIH.

Mopayne BBoma 1uudpoBoit wuHbopmanuu (MBL) npennasHayen ist
comnpsiKeHUsl 0JIOKa PEerucTpaluy M JaTYMKOB, UMEIOIIUX CTaHAAPTHBIA UHTEp(deiic
RS-232.

CrpykrypHasa cxema MBI npencraBiieHa Ha pucyHke 43 U BKIIIOYAeT B CBOM

COoCTaB CJIICAYIOMINC OCHOBHBLIC Y3JIbI:

nemmdparop aapeca (ALLIA);
— YETBIPEXKAHAJIbHBI YHHUBEPCAJIbHBI ACUHXPOHHBIA MPUEMO-ITIEPEIATUUK

(YAIII);

— npuemMo-tniepenatyuku uaTepderica RS-232 (I111);
— reHepaTop TakToBbIX curnainos (I'TH).

JIIA mpennazHaveH st BBIOOPKK OJHOTO U3 ueTbipex kaHanoB Y AIIIl mpu
YCIIOBHM COBIIAJICHUSI 3HAYEHHUs aJipeca yCTpoucTBa Ha muHe [SA ¢ paspemieHHbIM
JUISL 3TOT0 YCTPOMCTBA IUAINIa30HOM aJIPECOB.

VAIIIl wumeer uyeThlpe WACHTUYHBIX KaHala, KOTOpble OOECHEeUYNBAIOT
npeobpa3zoBaHre HHPOPMAIMU, MOCTyNAloed OT JAaTYUKOB B MOCIEAO0BATEIHLHOM
KOJI€, B TapaJIJIEIbHBIA KOJ.

O6men undopmanuenr mexay MBI[ u BbluncnuTensHbiM Moaysiem bP
ocyuiecTBisieTcd no muHe [SA napanieabHbIMU KOJaMHu.

Ha VAIII nocrynator cur”anel ynpasienus [/OR, I/OW, RES
BBIUHUCIUTENRHOTO MOAyJsA. B BerauciutensHbld Monynb Y AIIIl BeimaeT curHansl

npepsiBanus INT1-INT4 (ot kaxaoro kaHajia — CBOM CUTHAJ MIPEPHIBAHUSA ).

&9



Jns mpeoOpa3zoBaHusi CUTHAJIOB ¢ ypoBHsIMH uHTepdeiica RS-232 B curnabl
JOTUYECKUX YPOBHEH Cily>KaT MpueMo-nepenaTyuku uarepdeiica RS-232.

['enepatop TakTOBBIX curHaioB ¢dopmupyeT cunxpoceputro CLK wyacroroit
SMI 11, uCronb3yeMyIo 1 CHHXPOHU3alMN BHYTPEHHUX d1eMeHTOB Y AIIIL.

Hemudpartop aapeca noctpoeH Ha Mukpocxemax 1554J1A3 u 15541]/114.

B xauectBe VYAIIIl npumensiercs mukpocxema TL16C754 dupmer Texas
Instruments. BriOop maHHON MHKpOcCXeMbl OOYCIOBJIEH TE€M, YTO 3Ta MUKpOCXeMa
MoJIep>KUBaET padoTy Ha BXOAHBIX yacTtoTax Ao SOMI'n, umeer 64-0utHbiit Oydep
FIFO, kxak Ha nOpuUEeMHHUKE, TaK W Ha MEpEeNaTYUMKE, MPOrPaMMHOE YIIPABJICHUE
ABTOMATUYECKUM KBUTHUPOBAHUEM, NOIAECPKKY NPSAMOr0 JOCTylma K MaMsATH,
IpPOrpaMMHBIM  BBIOOp  CKOPOCTH  MEpeAadd, pPEeXHM  SHEpProcOepexeHus,
MpOrpaMMHUPYEMbI€  XapaKTEPUCTUKHU  TOCIEJOBATENHOIO  KaHala, (YyHKIUU

YIpaBJICHUSA MOJACMOM.
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INT1-INT4 4

A
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Vv
Pucynok 43 - CtpykTypHas cxema Moy isi BBoaa uppoBoil nHGopManuu.

B kauectBe mnpuemo-nepenaryukoB wuHTepdeiica RS-232  wucnonb30BaHbI
mukpocxembl ADM211 ¢upmbl Analog Devices. 9T MHUKpPOCXEMBI HCMOIB3YIOT

€MHCTBEHHOE MuTarollee HampsokeHue (+5B), oOecneunBaloT ypoBHU uHTEp(deiica
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RS-232 (+ 10B), cxopocts nepenaun undopmaruu 10 120 Kout/c, umeror 3amury
ot nepeHanpsikenus (+15xB) u manoe sHepronoTpedIeHHE.

['eHepaTop TakTOBBIX CHTHAJIOB pean3oBaH Ha Mukpocxemax 1554JIH1 u
1554TM2 u xkBapueBoM pe3oHaTtope ¢ yactotor 16MI .

Mopaynb compsbKeHHsl C d3JIeMEHTaMd W aBTOHOMHBIMHM  YCTPOMCTBaMH
(maTuynkamMu) reopuzmdeckoit nHGoOpMaIIUH.

CtpykTypa MOJyJsl CONPSIKEHHS C NATYMKAMU MPEACTABICHA HA PUCYHKE 44.
B cocraB MCJI BXOJAT clieyIoliue OCHOBHbIE OJIOKU:

— Onok Macmtabupytomux ycunuteneit (bMY);
— Onok unrepdeiica munusl [ISA (bN);
— Onok kmrouert nutanus naruukoB (BKII).

OnepalMOHHbIE  YCWIMTENHM, BXOJAIIME B OJOK  MacHITaOUPYHOLIUX
ycunuTened, o00ecreYrBalOT COTJIACOBAHME BXOJHBIX aAHAJOTOBBIX CUTHAJOB C
BXOJIaMH aHaJoro-1udpoBoro 8-xkanampHOro 10-paspsaHoro mpeobOpazoBaTens,
pPACIIONIOKEHHOTO HA  IUlaTe€  BBIYMCAUTENbHOTO Moxayns. Ilpu  ycraHoBke
COOTBETCTBYOIIMX mnepeMbluek Ha tuate MCJ[ kaxnapld W3 8-MM  BXOJHBIX
AQHAJIOTOBBIX KaHAJIOB MOKET HWHJIUBUAYAIbHO TMOJCTPAUBATHCS K aHAJIOTOBBIM
curHaizam TpeOyemoro nuama3zoHa (£5B; +10B). B kauecTtBe MHKpocxem
ONEPALMOHHBIX YCUJIMTENIEN HCMOJIb3YIOTCA MHTErpaibHble cxembl LM324N. bnok
KIIIOYeH NUTaHUS JaTYUKOB TIO3BOJIAET TMOJKIIOYaTh MUTAHHE TOJBKO K TEM
JaT4yukaMm, uHGOpMalKs ¢ KOTOPBIX JOKHA CUUTHIBATHCS B KOHKPETHBIM MOMEHT

pabotsl BP.

OT JATYHKOB § 8

rAaTimRos § ) |

bu BKIT

K ISA 12B

Pucynok 44 - CtpykTypa MOAYJISl CONPSIKEHUS C TaTYUKAMHU.
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Takum 00pa3oM, MHIWBUAYAJIbHBIA BBHIOOP AATYMKOB MO3BOJIIET SKOHOMHTH
SHEPIUI0 aKKyMYJSITOPHBIX OaTapedt Onmoka mnutanus. Kiroum nmutaHusi NaTdyukoB
peann30BaHbl Ha MHKpocxeme TBepaoTenabHoro pene SI114.2A. B Omok kmroueit
BXOJIUT BOCEMb KITFOUEH.

brnok unTepdeiica muubl [SA nexoaupyer anpeca KOHKPETHBIX JATYUKOB U
yIOpaBiseT KIIOYaMu NUTaHUsA, oOecrneunBas MOAKIIOUECHHE K HampsokeHuio 12B
BBIOpaHHBIX JIATYMUKOB.

brnok unTepdeiica muubl [ISA peanuzoBan ¢ ucnonb3zoBanuem [IJIMC XCS20
¢dbupmbl Xilinx.

Jnamna3oHbl UCHOJB3YEMBIX B KOHKPETHOM KOH(MUrypalmuu CHUCTEMBI
AHAJIOTOBBIX JATYMKOB 3aJAI0TCS MEPEMBIYKAMU HA IUIATE JAHHOTO MOJTYJIS.

[lepeMblukamu 3a1aeTcsl TaKKe BBIOOp MOJAYU MUTAHUS HA 3TU JIaTYMKH, T.C.

IMUTAHUC Ha JaTYNKHW MOXCT I104aBaTbCA IIPOTrPpaMMHO WJIN ITIOCTOSAHHO.

Monayns npuemuuka curaanos GPS.

Jns oOecrieueHus BBICOKOM TOYHOCTHM BPEMEHHOW U MPOCTPAHCTBEHHOM
MPUBSI3KU JaHHBIX, HAKAIJIMBAEMbIX B SHEPrOHE3aBUCUMOMW MamsTH, B cocTaB bP
BKJIIOYEH MOJYJIb IpHUeMHUKa curHanos GPS.

B nacrosimee Bpemsa npueMHuku curianoB GPS Beimyckarotcs psgom gupwm,
Takux Kak Trimble, Garmin, Dassault Sercol NP, STMICROELECTRONICS wu np.
[IpuueM, B mpojia’ke UMEIOTCS KaK 3aKOHUYEHHBIE CUCTEMBI, TaK U OT/ICJIbHBIE MOTYJIU
U JJaxke HaOOpbl MUKPOCXEM.

[Tocne ananuza xapakTepUCTUK MTPUEMHUKOB curHasioB GPS paznuunbix Gpupm
ObLT BEIOpaH MoayJib npuemHuka curnasioB GPS Lassen LP GPS ¢gupmbr Trimble.

OTOT MOAyJb uMeeT Majble Tradaputbl (66x32x12MM), MUHUMAJIbHOE
NOTpeOJIeHNe MO CpaBHEHUIO ¢ Jpyrumu npuemHukamu (182MBT B akTHBHOM
pexuMe) U o0JagaeT IIMPOKUMHU BO3MOXKHOCTSIMU IO YIPABICHUIO PEKUMaMU
AHEpronoTpedaeHus (4To MO3BOJSET CHU3UTH NOTPEOIIEMYI0 MOIITHOCTE 110 24MBT 1
Menee). Kpome Toro, 3T0T MOAyJb 00eCeunBaeT BO3MOKHOCTh UCIIOJIB30BaHUS TPEX

IIPOTOKOJIOB obMeHa JaHHBIMHU MCIKAY MOAYJISIMH GPS u BRIUHCIUTEIIHLHBIM MOJYJIEM
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bP: TSIP, TAIP u NMEA. IIporokon TSIP no3BossieT MakCUMalbHO HCIOIb30BATh
BCE BO3MOXHOCTH IO YNPaBJIEHUIO dHepronotpedaenuem moayist GPS.

Paccmotpum 6osiee moapodHO 3TH Bo3MokHOCTH. B Lassen LP GPS umeercs
TpHU pexxuMa padboThl:

- PeKUM YMEHbIIEHUS MoTpedieHus: KouTposuiepa moayis GPS;
- UKJINYECKUN PEKUM;
- peXXuM padOTHI TIO PACIIUCAHUIO.

[lepBblii pexxuM OOECreYMBAET OTKIIOUYEHHE MHKPOIpPOIlecCCOpa MPUEMHHUKA
GPS, npuuem, yMeHbllIeHME NOTPEOJCHUS HE3HAYUTEIHbHO, HO TMPU HTOM
MPAKTUYECKU HE YBEIIMUMUBAETCS BpEMs OMpeIeSICHUs] KOOPIUHAT.

B nuknuueckoM pexume Ha MpOorpaMMHUpPYEeMble MEPUOJbI OTKIHOYAIOTCS
M(PpPOBOI CUTHATBLHBIN MPOLIECCOP, CXEMa PaAUONPUEMHUKA U AHTEHHA, TEM CaMbIM
enie OOJbIlIe CHIKAST MOTPEOIIeMy0 MOITHOCTh B MPUMEHEHUSIX, TJe HE TpeOyeTcs
MOCTOSTHHOE BBIYUCIIEHNE MECTOIOI0XKEHUSI.

B pexume paboThl MO pacnucaHUI0 Ha MporpaMMHUpyembie mepuoisl "cHa'
OTKJIIOYAIOTCS ~ MHUKPOMPOLIECCOP, TEHEpaTop  CHUHXPOCHUTHANIOB,  LUQPPOBOI
CUTHAJIBHBIN IIPOIIECCOp, CXeMa PAJUONPUEMHUKA U aHTEHHA.

NMeHHO 3TOT pexuM 00ecredyMBaeT MUHHMAIbHBIA YPOBEHb MOTPEOJICHUS
MOIITHOCTH [JI1 MPUMEHEHHUSI B Te€X CiIyyasX, KOIJa MECTOIOJOXXKEHUE MpPHUEMHHUKA
GPS ompenensierca penko. DTOT peXuUM SIBISETCS ONTUMalIbHBIM Ipu padote bP B
COCTaB€ MOJIEBOr0 KOMILJIEKCa.

Nutepdeiicom monynss GPS sBnsercs ympomieHHbI uHTtepdeiic RS-232 ¢
YMEHBIIIEHHBIM pa3MaxoM curdHaioB (ypoBHu TTJI-moruku) v yMeEHBIIEHHBIM

KOJIMYCCTBOM CHUI'HAJIOB.

Monyib nuTaHus.

CrpykTypa MOAyJisl MUTaHHUS NMPUBEACHA HA PUCYHKE 45 W BKIIOYAET B CBOM
COCTaB CIEAYIOLINE OCHOBHBIE y3JIbIL:
- mpeoOpazoBaTesib NOCTOSIHHOTO Hanpsbkenus u3 12B B 5B (ITITHY);

- mpeoOpazoBaTesib NOCTOSIHHOTO Hamnpsbkenus u3 12B B £12B (ITITH12);
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- crabunn3arop HanpsikeHnus nutanus (CTh);
- cXeMa UHAUKAINY 3aps/ia akKyMyJIsaTopHbIX Oatapeit (CH).

[IITHS npennaznauen s (GopMupoBaHus HampsbkeHus +5B, koTopoe
obecreuynBaeT dJeKTpocHadkeHue nudpoBoi yactu bP.

[MITH12 cnyxut nns popMupoBaHus HanpskeHUW nuTaHus +£12B, koTtopeie
3aMUTHIBAIOT OMEPAIIMOHHBIE U U3MEPUTEIIbHbIEC YCUITUTENH.

B kauectBe IIITH5 ucnonb3yercs npeodpazoatens DWO03-11B ¢upmsr Fran
Mar. Dtot npeobpazoBaresib 00eCleunBaeT MaKCUMaNIbHBIA TOK Harpy3ku 600MA u
obsamaeT k03 PUIMEHTOM TOJIE3HOTO AercTBHS cBhIme 70%. Mcnonp3oBaHne 3TOTO
npeoOpa3oBatTesisi MO3BOJISIET MMETh 3amac Mo TOKYy B ciydae Hanmuuus Oosee
ASHEProeMKUX MOJyJed mpu u3MmeHeHuun koHdurypanuu bBP. B kauecte IIITHI12
TaKke Hcnoyb3yerca mnpeodpazoBarenb (upmel Fran Mar - DWO03-15B. 3Otor
npeoOpazoBarTesb 00eCIeunBaeT MaKCUMaIbHBIN TOK Harpy3ku + 125MA u obGnagaet
Ko3(pdunireHTOM noJsie3Horo aeructTeus — 78%.

CrabunuzaTtop HampsibkeHus nutaHus SB oOecneuuBaeTr  muTarolee
HaIpsDKEHUE NS QJIEKTPOCHAOKEHUS UCTOYHUKA OMOPHOTO HANPSIKEHUS U aHAJIOTO-

uudpoBbIx peodpazoBateneit moaynein AL
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Pucynok 45 — Ctpyktypa Moayssi HTUTaHUS.
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B cxeme wucnone3yercsi crabunuzarop ADM666, koTopwlii oOecrneunBaeT
MaKCHUMAJIBHBIA TOK Harpy3ku SOMA.

Cxema wuWHIUKaIMU 3apsja aKKyMyJISTOPHBIX Oarapeil (WM HampsKEHUs
BHEIIIHETO MCTOYHUKA MHUTAHUS) MO3BOJIIET KOHTPOJIUPOBATH YPOBEHb HAIPSKEHUS
HWCTOYHUKA nuTanus bP.

B kauectBe CU wucnonb3yercs wmukpocxema L[LB1403N ¢upmsl Sanyo,
oOecrnieunBaroNias WHIWKAIMIO HAMpPSKEHUsT HCTOYHHKA TMHUTAHUS C TOMOUIBIO
YETBIPEX CBETOINOJIOB.

Jns ymeHbllieHUs] MOIMHOCTH moTpebneHuss BP »Ta cxema «3amuThIBaeTCs»
KPaTKOBPEMEHHO, TOJbKO npu Haxxkatun KHoOnku «KOHTP.IINUT.», pacrionoxeHHOM

Ha nepeaHel maHean 0J0Ka perucTpalyi.

Koncrpykuus BP.

brok perucrpanuu cucrembl cOOpa KOHCTPYKTHMBHO PEAJIHM30BaH B KOPIIyCe
¢upmbr FIBOX ABS281918G ¢ rabaputHbiMu pazmepamu 280x190x180mm. st
oObenuHeHuss monynei BP B enuHylo cucTteMy HCHONB3YEeTCS &-IO3MLMOHHBIN
kapkac pupmsl Fastwel ICC19101.

B kapkace obecnieuena ukcaiusi Moyseit ¢ Tpex cTopoH. PaccTosinue Mexy
YCTAaHOBOYHBIMH MO3ULUAMU cocTaBisieT 22,86MM. Kapkac pasmemaercs BHYTpH
KOHCTpYyKTHUBa bP.

BuemHuii BuA Kapkaca C YCTaHOBJIEHHBIMH B HEro MOJIYJISAMH, a TaKkKe
kopryca bP noka3ansl Ha pucyHke 46.

Bce wmomynu peructparopa, 3a uckiatoueHuem wmoayis GPS (moxymHoe
U3JIeNINEe), peain30BaHbl B KOHCTPYKTHBE medaTHou miatel gopmara MicroPC c
pasmepamu 104x124mm.

Moayne GPS kpenutcss K BBIUUCIUTEIBHOMY MOJAYJII0 ME30HUHHBIM
criocoOoM, pUCyHOK 47.

BHemHue W BHYTpPEHHHME  COCIMHEHHUS  MOJAYJEH  BBINOJHEHBI  C

ucnons3oBanueM pazbemoB Tuna BH (IDC) rubGkum miockuM coOeIMHUTEIbHBIM
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nuieigom.
Buemnue coenunenuss bBP (¢ pmaruukamu, I[IOBM, Onoxom mnutaHus)
peanu3oBaHbl ¢ UCTOb30BaHUEeM pazbemMoB Tuna PCI', pacnoyioxkeHHbIX Ha OOKOBBIX

CTEHKaxX KOHCTPYKTHBA OJIOKAa PErHCTPaLIUU.

a

Pucynok 47 — BeruncnurenbHbI MOAYIIb.

Opransl YIIPaBJICHUSA: BKJIIOUEHUE/OTKIIOUCHHE bP, VHINKAIUS
YPOBHSI TMUTAIOIIETO HAMNPSDKEHUs, PACIONOXKEHbl TakXe Ha OOKOBOM CTEHKE

KOHCTpyKTHBa bP.

Crenensb 3amuthl kopryca bBP mo MOK 529 (I'OCT 14254) — IP54.

bnox muranug CCP.

biox IIMTaHUA IIOJICBOI'O KOMIIJICKCa BKJIIOYACT B CBOM COCTaB

akkymyJsTopHyto Oarapero SV12-12 ¢upmel SVEN emxocthio 12Au u AC-DC
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npeoOpazoBarens Tuna ADSSA ¢upmer Mean Well.

AKkyMynaTOpHas Oarapes npeaHa3HadeHa JJIsl NUTaHUs OJIOKa perucrpauuu
KoMILIeKkca B nonieBbix ycioBuax. AC-DC npeoOpa3oBatens oOecrieunBaeT NUTaHUE
OJI0Ka perucTpaluu B CilIy4dae Hauuuus (B HENOCPENCTBEHHOW OJIM30CTH OT
KOMILJIEKCA) IEKTPUUECKOU ceTH HamnpsikeHueM 220B.

OToT npeodpa3oBaTeb BHITOIHIET Npeodpa3zoBanue Hanpsbkenus 2208 B 12B.
AC-DC mnpeoOpazoBarenp IpelHa3HAYEH TAKXKe JJIS MOA3apsIKU aKKyMYJISTOPHON

OaTapeu.

Pucynox 48 - biok nuranus CCP.

brox mnuTaHus KOHCTPYKTHMBHO pE€alM30BaH B TaKOM >K€ Kopmyce (pUpMbI
FIBOX, xak u BbP. AkkymynaropHas Oatapes ¢upmbl SVEN SV12-12 Ha 12B u
12Ah. Pazmepsnl akkymynaropa — 98x151x99Mm (¢ yuerom KiaemMM HOJCOEAUHEHMUS).
Kpenurcs akkyMymnsiTop Ha METAUIMYECKYHO IUIACTHHY C IOMOIIBI  JBYX
(UKCUPYIOLIUX CKOOOK.

[InacTuHa, B CBOIO OYepe/b, IPUKpEIIeHa K HUKHEN cteHke kopryca. AC/DC
npeodpazoBarens pupmst MEAN WELL.

Pa3mepsl npeoOpazoBatens — 38x160x98mm.

Kpenurcs npeoOpaszoBarens Ha Ty K€ METAUIMYECKYIO IUIACTUHY, YTO M

akKyMmyJsTopHas Oatapes. Dukcupyercs ¢ MOMOIIBIO TeX ke (PUKCUPYIOIIUX CKOOOK.
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C nomoipio AD-55A mpou3BoauTCs Takke Moj3apsika aKKyMyJaTOpHOU OaTapew.
Jlst atoro npexycmotrper tymbiep «3APA. AKKy, naxoasmuiics BHyTpu Kopiyca

6soka nutanus. Buemnuii Bug bII npencrasien Ha pucyHke 48.

[IporpammHoe oOecrieueHne reoPu3nuecKkoro KOMILIEKCa.

Peanuzamus mporpammHoro obtecrmeduenuss BP 3aBucuT OT mpeabsABIsSEMBIX
TpeOOBaHUI, B YACTHOCTH, OT MOPSAKA PaOOThI C KOMILIEKCOM.

Anroputm pabotsl bP crenyrommii:

- B OJIOK perucTpanuu 3amuchiBaeTCs KOHGUTypalus Al MPEJCTOSAIEro ceaHca
paboThl, cojaepxkamias JIaHHblIE O KOJHMYECTBE OINpAlIMBAEMBIX  KaHAJOB,
MEePUOANYHOCTH  OMNpOCa, TMEPUOJUYHOCTH 3allUCU  Pe3yJIbTaTOB  OMpoca B
HSHEPrOHE3aBUCUMYIO MaMsTh, AJIrOPUTMax OOpadOTKM JaHHBIX, KpPOME HTOTO B
KOH(QUTYypalMio BXOAST JaHHbie O Ha3BaHuu bP, Ha3BaHum koHbUTrypaluuy,
Ha3BaHMIX KAHAJIOB;

- BP BxitodaeTcss B pexuM 3alldCH JIaHHBIX, B KOTOPOM 4Yepe3 YyKa3aHHbIC B
KOH(QUTYpallMi BpPEMEHHbIE HMHTEPBaAIbl MPOU3BOJUTCS OMPOC KaHAJIOB JIaHHBIX,
00paboTka TMOJYYEeHHbIH HWH(POPMANMU MO 33aJaHHBIM aJITOpPUTMaM U 3allUCh
pPEe3yJbTAaTOB B YHEPTOHE3aBUCUMYIO MTaMSITh;

- B IIpOIIECCe OMPOca MOJIb30BaATEIb UMEET BOZMOKHOCTh KOHTPOJIUPOBATH paboTy bP
IO TTOCIeI0BaTENbHOMY KaHaly RS-232 u ¢ ucnosib30BaHuEM pauoMOAEMA;

- B MIPOIIECCE OMPOCca MOJIb30BaTENh UMEET BO3MOKHOCTH MOIYy4YaTh TEKYIUE TaHHBIC
C UCIOJIb30BAaHUEM MEPEUNCIICHHBIX KaHAJIOB CBSI3H;

- 0 OKOHYaHWUU cOOpa JaHHBIX MPOU3ZBOASATCA UX CUUTHIBAHHE W MOCIEIYIOIIas
00paboTKa.

C umenbto oOecreueHHs  BBINOJTHEHUS JCHCTBUM, MPETyCMOTPEHHBIX
anroput™MoM paboTel ¢ BP nporpammuoe obecneuenue komiuiekca (I10) mo3Bonsier
OCYILECTBIISITH CIAEAYIONIUE MTPOLIEAYPHI:

- 3a7aHue koHuryparuu bP, oTBeyaroieii KOHKpPETHBIM YCIOBUSIM KCIUTyaTalluu;

- cOop uH(opMalKK OT JaTYUKOB, MPEOOpa30BaHUE U JOJTOBPEMEHHOE €€ XPAaHCHHUE;
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- nepenauy unpopmanuu B [IDBM (mo mociegoBaTeabHOMY U MHapallieIbHOMY
unrepdeiicam).

ITO cocTouT n3 caeaymmux KOMIOHEHTOB:

- [IO bP, HenmocpeacTBEHHO OCYIIECTBISIONIIEE MOJYYEHUE NAHHBIX U UX 3aIUCh B
HYHEPrOHE3aBUCUMYIO MaMSTh;

-1I0 pgnsa 3anmanus koHduryparuu bBbP, koHTposis paboThl W CUUTHIBAHUS
pe3yJIbTaTOB;

-110  gns  Bu3yanu3anMu W JIOKYMEHTUPOBAaHMUS  HAKOIUIEHHBIX  JIAHHBIX,
o0OecreynBapIlnee NPOCMOTP HAKOIUIEHHBIX JIaHHBIX B rpauyeckoM BHJE,
peoOpa3oBaHUE UX BPEMEHHBIX, KOTUYECTBEHHBIX U KaU€CTBEHHBIX XapaKTEPUCTHUK,
a TaKXe JJIs BbIBOJA rpa)uuecKkoro n300pakxeHusl JaHHbIX Ha I1e4aTh.

Ha pucynke 49 npeacrtaBieHa cxeMa Mnojay4eHus: 1 00pabOTKH TaHHBIX.

ITO BbP npenna3znaueHo miis:

- OpraHu3alMM OIlpOca KaHAJIOB IIOIYyYEHUs NAHHBIX 4€pe3 3aJaHHbIE BPEMCHHBIE
WHTEPBAJIbI;

- 00pabOTKH MOTYUYEHHBIX JAHHBIX 110 BHIOPAHHBIM IOJIH30BATENIEM AITOPUTMaM;

- 3al1CHU Pe3yJIbTaTOB B YHEPrOHE3aBUCUMYIO ITaMATh;

- peanuzanuu cBsizu ¢ [I9BM ¢ ucnons3oBaHueM mociaegoBaTeIbHOro MHTEpdeiica
RS-232;

- OpraHu3aluy TOJYYEHUsI JAHHBIX O MECTONOJIOKeHMU BP M TOYHOM BpeMeHH ¢
rcnoJib3oBanuem npuemauka GPS.

Jns peanuzanuu yKa3aHHbIX (DYHKIMOHAJBHBIX BO3MOXHOcTe pabota BP
OpraHu3yercss B BHAE OOpaOOTKM 3alpoCOB OT BHEIIHUX YCTPOWCTB. 3ampocChl
MOCTYIAIOT B MPOU3BOJIbHBIE MOMEHTHI BpEMEHHU U TPeOYIOT ONPEAEIICHHON peaKIiU
co cTopoHbI nporeccopa bP.

K ncToYHMKaM 3a1IpOCOB OTHOCATCS:

- TaiimMep;
- IpUEMO-TIEPEIaTUMK MTOCIIEI0BATEIBLHOr0 HHTEp(Peiica;
- panuomoneM;

- npueMHuk GPS.
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Tak kak 3ampockl TPUXOIAT B MPOU3BOJBHBIE MOMEHTHI BPEMEHH, WX
00paboTKy 1e1eco00pa3HO OpraHu30BaTh Kak OOpabOTKY 3ampocOB MpEephIBAHUM.
Takolt momxom HapsAIy C ONEPATHBHOCTBHIO PEAKIUU IIO3BOJIIET HCIOIH30BAThH

aHeprocOeperarpIme pexXxuMbl pad0oThl KOMIIOHEHTOB cXeMbI bP.

Jatunk —>
L BeiBOz Ha
I reyarhb
Jatunk [ [porpamMmma B i
PeSym)Tava 3yalu3aly u
bP — Ha6n}o):[im/m T p——
(opmar *.fig) HaKOIJICHHBIX Pactpossie
JTaHHBIX datksI
—
dhopmaros
JaTuuk ) *.bmp,* jpg
TexcToBBIE 4
Gbainel CrasgaprHele
¢dbopmara *.csv MPOrpaMMBbl
! 00paborku
CranapTHble ¢aiinos rpa-
porpamMmBbl 06 pa- puaeckux
OOTKH JAaHHBIX (bopmaros
(Excel, Matcad u (CorelDraw,
T.1I.) PhotoShop u T.11.)

Pucynok 49 - Cxema nonydeHust 1 00pabOTKU JaHHbIX.

Ha pucynke 49 npencraBnen o0o0meHHbi anroputMm padbotel bP. Ha sTane
WHULMANIU3alU TPOU3BOJUTCA HAcTpolKa KOMIIOHEHTOB BP, a Takxke monynei
nporpaMMHoro obecrnedeHus. Jlajnee ocylecTBISIETCS MEPEXo/l B pabodyuil pexum,
MPEACTABIAIONIUMNA cO00# MOCIeA0BaTEIbHYI0 O0padOTKYy 3ampocoB IO Mepe HUX
NOoCTyIUieHus. B may3ax ~ KOMIOHEHTBI ~ CXEMbl  MEpPEeKIIoYarTcs B
sHeprocOeperamIui pexum.

B xoz1e pabotsl BP B0O3MOKHO MOCTYyIUIEHUE CIAEAYIOUIUX 3aPOCOB:

- ICTEYEHUE 3aIaHHOTO BPEMEHHOTO MHTEpBaia /sl TaiMepa;

- mpueM OaiTa OT IOCIe0BaTENHLHOT0 HHTEp(deiica;

- OKOHYaHME niepeaaun OaifTa yepes mociieI0BaTeNIbHbIN HHTEpPENC;
- mpuem OaifTa OT paguoMoeMa;

- OKOHYaHUE NepeJadn 0aiiTa mo pagruoMoieMy;
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- npuem Oaiita ot GPS;
- OKoH4YaHMe nepeaaun Oaiira GPS.
PaccmoTpum noapo6Hee nopsiiok 00pabOTKU MEPEUUCICHHBIX 3aPOCOB.
O6paboTtka 3ampoca oT TaiiMepa. [Ipu mocrymieHuu 3ampoca OT TaiMepa
OCYIIECTBIISIETCS POBEPKAa HEOOXOAMMOCTH OUepeHOTo 3amycka nmpuemuauka GPS ¢
IETbI0 TOJYYSHUSI TOYHOTO BPEMEHHU IS TOCISAYIONMeH KOPPEKIIMA BPEMEHHBIX
XapaKTEePUCTUK HAKOIUICHHBIX JaHHBIX (pucyHok 50). IleprmomnyHOCTh 3amycKoOB
BBIOMpAETCS, MUCXOJs M3 TOYHOCTH TakiMepa. Jlajee BBIMONHSIOTCS ACHCTBUS TIO
MOJIYYCHUIO B 00pabOTKe JaHHBIX. 3aMUCh PE3YIHTATOB MOXKET BBIMOJTHATHCS HE TIPH
KaKJIOM 3ampoce OT TaitMepa, 3TO MO3BOJISIET BO MHOTHX CIydYasx YMEHBIITUTh 00beM

3alMChIBAEMOM I/IH(l)OpMaI_[I/II/I " YBCIIMYUTDH ITPOAOJIZKUTCIIBHOCTD c6opa JaHHBIX.

Ha4yalo

Nunuymnanusauymsa

OxunpgaHve
3anpoca

.

O6paboTka
3anpoca

[JaHHble ansa sanvcu B
OH3Y ecTb?

3anucb gaHHbIX

Pucynoxk 50 - O606menHsb1i anroput™ padbotst bP

B stoMm ciIy4dac 1nepea K&)I(I[Oﬁ 3aIIMChIO JAaHHBIX B IIaMATb 6yz[eT BBIITOJIHCHO
HCCKOJIBKO OIIPOCOB AATYHUKOB.

[Tonp30BaTeNno MPEeAOCTABISETCS BO3MOXKHOCTh CPOPMHUPOBATH PE3YyJIbTAT IO
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OJIHOMY U3 CJIEAYIOIIUX aJITOPUTMOB: BHIOpaTh MaKCHUMalbHOE 3HAUYEHHE, BHIOPATH
MUHHUMAaJIbHOE 3HaUYeHHUE, CHOPMUPOBATH CpeiHEE apu(PMETHUECKOE 3HAUCHUE.

HNmMeeTcst BO3MOXKHOCTD JI1 OJHOTO JaTYMKAa HAa3HAYUTH MPOU3BOJILHOE YHUCIIO
aIrOpuTMOB 00pabOTKM (Mapy «JaT4uK — alropuT™M oO0pabOTKW» HA30BEM
BUPTYaJbHBIM KaHAJIOM).

DOT0 TO3BOJSET OTCIEAWTh  XapakTep IMOBEACHHUS Mapamerpa MOpu
MUHUMAJIbHOM KOJMYECTBE 3aMUCAHHBIX JJAHHBIX.

Hanpumep, ecnu Ha3HAYUTh KPATHOCTh 3aMMCHU Pe3yJbTaToB ornpoca 10 u s
JaTYMKa Ha3HAYUTh 3 BUPTYyalbHbIX KaHala (MHUHUMYM, MaKCUMyM, CpeJHee
apupMeTHIecKoe), TO MOKHO Oojiee ueM B 3 pa3a yMEHBIIUTh 00bEM 3amrcaHHOMN
MH(pOpMAINU U OTCIIEIUTH XapaKTep NOBEJACHUS MapaMeTpa.

O6paboTka 3ampoca mo mpueMy OailiTa MO MOCIEIOBATEILHOMY KaHaly.
B3anmoneiicteue wmexay II[OBM wu bBP mno mnocinegoBaTenbHOMY — KaHAIy
OCYILIECTBIISIETCS B BUJIE «3alPOC — OTBET», II€ MCTOYHUKOM 3aMpPOCOB (KOMAaH[)
sBisieTcst [I9BM.

[10 nakamnuBaeT TPUHATHIE OaWTHl B cHelUaIbHOM Oydepe, Kak TOJIbKO
ouepenHas komaHja Oyner mnpunsTa noiHoctbio, 1O BP dopmupyer orBeTHOE
coobmenue u nepeaaet ero B [IDBM.

AnroputM 00pabOTKM JaHHOTO 3ampoca npuBeaeH Ha pucyHke S1. Ilocne
CUMTBHIBAHUSI TPUHATOrO OailTa MPOUZBOAMUTCS TMPOBEpPKA, UYTO MPEAbIIYyIIee
COOOIIEHHE TEePEeIaHO MOTHOCThIO, Jajee (GOPMUPYETCS OTBETHOE COOOILEHUE, €CIH
KOMaH/ia IPUHSATA MOJHOCTHIO.

[To mocnenoBaTenbHOMY KaHaly IMOJIb30BATENIb MOXKET MOJIYUYUTh CIEAYIOIIUE
JAHHBIE: TEKYIIHE 3HAYEHHUS, CYUTAHHBIE C JATYUKOB, HHGOPMAIIUIO O KOOPJAUHATAX
Y TIOCIIEIHEN BPEMEHHOUN MpUBS3KE, MONydeHHOM ¢ npuemMHuka GPS, mpouutarts
JTAHHBIE 3aMUCAHHbIC B SHEPrOHE3aBUCUMYIO TAMSITh.

OO6paboTka 3ampoca Mo OKOHYAHUM Iepeayu OailTa mo mocieaoBaTEeIbHOMY
kaHany. [locTymieHne AJaHHOTO 3ampoca CBUJIETENIbCTBYET 00 OKOHYAHUU Iepe/laun
TeKylero 6aiita oTBeTHOro coobmeHus. [Ipu aTom mpoBepsieTcs, SABISIETCS WU HET

ouepeqHOM OalT MOCIEAHUM B TEKYIIEM COOOIEHWH, €CIM Ja, TO MepeaaeTcs
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ouepeHOM OalT U mepeaava NpeKpaniaeTcs.

Anroputm npuBeJieH Ha pucyHke 52. O6paboTka 3amnpoca o npueMy OaiTa mno
paguomoziemMy. B oTiamume OT moclieloBaTeNbHOTO KaHajla MpH Iepefaye JTaHHBIX
gepe3  paAnoMOJeM  HeoOXoauMma  JIOTIOJHUTENbHAs  WHpOpMAamus IS
UIACHTU(DUKAIIMY YYAaCTHUKOB OOMEHA JaHHBIMH, T.€. KaxaoMy ycTpoicTBy (BP wmm
I[I9BM) npucBauBaeTcss yHUKaIbHBII HOMEp - aapec. B ocraimbHOM naHHas
mpoIeAypa COOTBETCTBYET MpolleAype o0paboTKu 3ampoca Mo mpuemy OaiiTa Mo

nocjieaoBaTeIbHOMY UHTEpdEcy. ANTOPUTM NPUBEEH HA PUCYHKE 53.

Ha4ano

Ynpasnexue paboTon
nparunkos, GPS

l

Onpoc kaHanos
nonyvyeHna aaHHbIX

J
1

Pacyer pesynbTarta B
COOTBETCTBUN C BblﬁpaHHblM
anropuTMoM 4na Texkywero
KaHana

L

Banucb pesynbTara no
TeKyLLemy KaHany B
COOTBETCTBUM C SEAaHHOIZ
NEPUOANYHOCTbIO

L

dopmupoBaHue 1 3anucb
KOHTPOMbHbIX CyMM

[aHHble co Bcex
KaHanos
obpaboTaHbl?

Mepexop k cneayoLemy
KaHany

L]

Pucynok 51 — Anroputm 00paboTku 3armpoca.

O6paboTka 3ampoca MO OKOHYaHWU Tiepefadyn OalTa MO paguoMOIEMY.
Ha3nadenne w TOPSIOK BBIMTOJHEHHS MJAHHOTO 3alpoca TOJHOCTHIO aHATOTHYHBI
ClIy4aro ¢ 00pabOTKOM TaKoro Ke 3arpoca Jyisl IOCJIeI0BaTeIbHOTO nHTepdeiica.

O6paboTtka 3ampoca no npuemy Oaita ot mnpuemuHuka GPS. Ilomyuenwue
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unpopmarmu ot npuemHuka GPS ocymiectBisieTcss depe3 MociaeA0BaTEIbHBIN

unrepdeiic RS-232, nanasie opMHUpyrOTCS B BUEC MAaKETOB.

CuutbiBaHue Gaiita

Oa

OTBeTHOE CoobLLeHnEe
nepepgaercsi?

3anwuce Gavita B 6ydep
npuema

Bbi3oB 06paboTymka komaHa

oaepxaHue 6ycdepa naeHTMdu=
LMPOBaHHO Kak KoMaHaa?
OtseT cchopmmposaH?

Oa

MHuumanusaums nepegayu
oTeeTa

KoHeL|

Pucynok 52 — Anxroputm 00paboTku 3arpoca.

[TakeTsl, mnoctymatroume oT npueMHuka GPS, wuMmerT CcTpykTypy B
cooTBeTcTBUM cO cTangaptom TSIP, xapakrtep wuHbopmanuu, cojaepKaileics B
nakeTe, onpeaenserca no uaeHrudpukaropy. Takum oOpa3om, B ciiydae MOTYyUYECHUS
Oaitta ot npuemuuka GPS HeoOXoaMMO ONpeIeNnuTh:

- 3aBEpILEH WX HET NMPUEM MaKEeTa;

- COJICPKUT UJIU HET MPUHATHIN MMaKeT HEOOXOIUMYIO MH(OPMAILIHIO.

Kpome Toro, B mensix ymeHbiieHuss notpebnenuss bP npuemuuk GPS
BKJIIOYAETCSI TOJIBKO Ha HEMPOJOAKUTEILHOE BpEMsi — BPEMs TapaHTHUPOBAHHOTO
MOJYYEHUS] JAHHBIX O TOJIOKEHUM U BPEMEHU B HOPMAJIbHBIX YCJIOBUSIX WIH 10
noyueHus: Heooxoaumoint nHpopmanuu. [lepBoe orpaHnyeHne HEOOXOAUMO Ha TOT

cnyqaﬁ, KOorzia B CHUITY KaKuX-JI100 IMPpUYHH HC IPCACTABIACTCA BO3MOXKXHBIM C06paTI)
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HEOOXOJIUMbIE JTaHHBIC, IPU ATOM CE€aHC PabOThI CUMTAETCS HEYyJAYHBIM, TPUEMHUK
GPS BeIKIIOUAaeTCAs [0 ClEeAyrOHero ceaHca. Bo BTOpom ciydae, Koraa Bce

HEOOXOJIMMbIE€ JaHHBIE TMOJIYYEHBI, HET CMbICIA MPOJOKaTh paboTy. AJTOpPUTM

00paboTKH MPUBEJEH HA PUCYHKE 53.

Havano

OuepepnHoin GainT
asnseTcs I'IOCJ'IS,ELHMM?

Sanpetienve npepbluEaHm Mpepaya Tekywero Gaitta
no nepenaye bairta

Mepenava Gaiira PaspelueHune MpepbiBaHii
no nepenaye barita

\

Pucynoxk 53 —Anroputm 06paboTku 3ampoca.

O6paboTka 3ampoca IO OKOHYaHWUU Tmepenayu Oaiita npueMHuky GPS.

VYmnpasinenne npueMHUKOM GPS Takke OCYyHIECTBIETCS MO IMOCIENOBATEIBHOMY

unrepdeiicy RS-232 no popmary TSIP.

Pacnakoska naketa

Oa

Owwbka npu
pacnakoBke nakeTa?

Bbizos 06pabotinka komaHa

EcTb faHHble
Ha nepegavy?

dopmupoBaH1e oTBETa

VHnupanusaums nepenaim

Pucynok 54 — Anroputm 00paboTku 3armpoca.
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B nmanHOM ciydae He TpeOyeTcs CIIOKHOTO YIpaBIeHUs, T.K. BCS HEOOXoauMast
nHpopMaIus  COASPKUTCS B  IIaKeTax, IepeJaBaeMbiXx mnpueMHUKOM GPS
aBTOMATHYECKHU, OJHAKO B Hayaje paboThl HEOOXOAMMO MepeaaTh KoMaHay cOpoca,
9TOOBl MMETh BO3MOXXHOCTh BKJIIOYaTh M BBIKIIFOYATh €ro C IIOMOIIBIO BXOJa

YIIpaBJICHUA.

Ha4varo

Mpuem Gaira

L

Pacnakoska naketa

MpoBepka BpemeHn
oXkugaHwa naketa ot GPS

Bpemsi GonbLie
3afaHHoro?

Bebikntovenne GPS

O6paboTka naketa, 3anucb
pe3ynbTaTta o6pabotiv B
OH3Y (Bpemsi, no3nums)

KOHeL}

Pucynok 55 — Anroputm 00paboTku 3arpoca.

IToaroroBka cucTeMBbI cOOpa U perucTpaIvu K padore.

Cuctema cOopa U PErHCTpAIlMU BBHIMOJHIET (YHKIUU cOOpa, pEerucTpaivi,
MOHUTOpUHTA Teopu3ndyeckod HHGOPMAILUM, MOCTYMAOMEH OT pPa3sHOOOpa3HBIX
JATYUKOB, BBOJA HakorieHHOW wuH(opmamuu B [I9BM, a Takxke mo3Boiser
MPOU3BOJIUTH MPEABAPUTEILHYI0 00pa0dOTKy MoyuyeHHOU nHpopmanuu. Bo3MoKHbI
JIBa pekruMa pabOThl CUCTEMBI:

HAKOIUICHUS] HH(POpPMAIIKU B YHEPTOHE3aBUCUMOM MaMSITH;

MOHUTOPUHTA, ¢ epenaueit uapopmanuu B [IIBM.
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Kondurypanuu cuctembl Mpu pa3iudyHbBIX peXUMax padOThl MPUBEICHBI Ha
pucyHke 56.
’LAHTEHHA GPS

"D "KOHTP.IUT."

D "AKK/CETB""

bp "BKI/OTKI" = BIT

— "CEI‘I)"

- - 0
"our" "muTBP " R20

"D16"

AH

a) peXHUM HaKOIUIEHHS MH (hOpMall UK

TEHHA GPS

"1 "KOHTP.IIUT."

D "AKK/CETB"|

BP  Prorsr L 31
—
"CETB"
. 1 ] -
"muT" nuTbP 220
"D16"
coml,2 LPT
IIPBM 0) peKUM MOHHUTOPHUHTA

Pucynok 56 - Kondurypauuu cucteMsl pu pa3iMuHbIX PEKUMAX paOOThI

[Ipuctynas x paboTe, KaKk € CHCTEMOH, TaK M C KOMIUIEKCOM B ILIEJIOM,

HE00X0UMO DKCIUTYaTallMOHHYIO  JOKYMEHTAalMIO Ha

TIIATENBHO  W3YyYUTh
n3aenue — PyKoBOJACTBO MO 3KCILTYaTallvH.

Bce wucnomp3yemble B pealbHBIX YCIOBUAX OKCIUTyaTallUd JaTYUKU
MOJCOEIUHSIOTCS K pa3beMaM, KOTOPBIE PACIOIOKEHBI Ha OJJHON U3 OOKOBBIX CTEHOK
kopryca bP u pa3znenensl Ha Tpu rpynnsl (pUCYHOK 57).

[lepBpix nBe rpynmnbel uMmerorT mMapkupoBky '"24 PA3P." u "10 PA3P.", mns
NoJKII0YeHus cercmonatunkoB K ALIII pazHoil pa3psaHOCTH.

K 24-pazpsgaomy ALII mogxiroyaroTCs HATYMKU C MAPKUPOBKOW pPa3beMOB
"DAL...DA4", x 10-paspsagnomy ALl - pmatumku ¢ MapKUpOBKON pa3beMOB
"DAS...DAS".

B Ttpersro rpymnmy BXxomAT pasbeMbl ¢ MapkupoBkon "DDI1...DD4", nns
MOAKIIOUECHUST JATYUKOB C IU(POBBIM BBIXOJOM. [loakimtoueHue JrOOBIX aTUYUKOB

IMPOU3BOAUTCA TOJBKO IIPHU OTKIIOYCHHOM IIMTAHUKU CUCTCMEI c60pa " pCrucTpanmu.
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Ha ongnolt w3 KOpOTKHMX OOKOBBIX CTEHOK kopmyca bP (pucynok 58)
PacCMOJIOKEHBI:

pazeemer  "COMI1", "COM2", "LPT" nana mnoxkmwoyeHus  JIBYX
MOCJIeIOBAaTEIBLHBIX U OJHOTO MapauIeIbHOT'O MOPTOB COOTBETCTBEHHO;

pasbem J_I[JI}I obecrnieueHus: MexXnpuodbopHoro 3azemsieHuss mexay [[OBM u
CHCTEMOM;

tyMm6aep "BKJL/OTKIL" - nyis BKiItoYeHUs/BbIKIIOUeHUS TuTanus bP;

kHonka "KOHTP. IIUT." u OKHO WHIMKaWU - I WHAWKALUUA YPOBHS

HaIlIPpAKCHNA UCTOYHHUKA ITMTAHHWA,

[ &) b: Ebbol ol

Pucynox 57 - Kopnyca bP.

pazbseM "IIUT." - nnsg nmomaunm nutanus Ha bP ot 610ka nmutanus;

pazbem "GPS" - mia noakirouenus anreHHsl moayist GPS.

Heucnonb3yemble pa3zbeMbl Ha kopnyce bP, a Takke TymOinep u KHOIKa
M30JIMPYIOTCSI OT BO3JICUCTBHS BHEIIHEW CPENIbl C MMOMOIIBIO 3arIylIeK, BXOJSAIINX B

KOMIIJICKT ITOCTAaBKH.

Pucynoxk 58 - Kopotkue 60koBbie cTeHKH Kopiryca bP.
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Ha 6okoBoii crenke kopiyca BIT (pucyHnok 59) pacnonoKeHsl:

pazbseM "[IUT. BP" mis mogaum nutanus ot 0joka muTaHus Ha bP;

passeM "CETD ~220B" ans nmogaum nmutaHus OT BHEHIHEN CETH MEPEMEHHOTO
TOKa;

tyMm6aep "AKK/CETb" nns BeiOopa UCTOUHUKA MUTAHUSI.

Buyrpu «kopmyca BII pacnonoxken TymOnmep 3apsna  akKymyJsTopa

"3APA/. AKK."

Pucynok 59 - bokoBas crenka kopiyca bI1

[Topsimok paGoTHL.

1) YcranoBuTh cuctemy cOopa M peruCTpallud B YCJIOBUSX AKCIUTyaTalllu.
[ToncoeAMHUTH JATYUKH, KCIIOJIb3yEMBIE B pealbHON KOHPUTYpaLIUH.

2) BeiOpats wuctounuk mnutaHus bP (0T akkymynsTopa WIM OT CETH
nepeMeHHoro Toka), ycraHoBuB TymoOiep "AKK/CETB" B cooTBercTByMOIIECe
nonoxenue. [loncoenuuuts kabenu K4, K5 (cmotpers cxemy noakitouenus: CCP.

3) Ha miatre monaysnsi SHEProHe3aBUCMMON MaMSITH YCTAaHOBUTH MEPEMBIUKY,
onpenenaronyto aapec JH3Y Kak BHEUTHEr0 yCcTpoicTBa (pucyHok 60).

Ecmm momyns OH3Y He mnpeamnonaraercs BeTtaBiaaTh B [IOBM, To ampec
BHEIIIHETO YCTPOWCTBA MOKET OBITh JIIOOBIM M TOJOKEHUE MEPEMBIYKUA Ha IjIaTe
OH3Y 6e3pa3audHo.

Ecnu xe npennonaraercs padota DH3Y B coctaBe [IOBM, To 10 ycTaHOBKHU
nanHou matel B [IDBM cnenyer omnpenenuTs CBOOOJHYIO JTUHUIO U UMEHHO €€
ucnons3oBath st OH3Y. Ilpu HecoONIOAEHUUM STOr0 YCIOBUS BO3MOXKHO

BO3HMKHOBEHHE KOH(MDIMKTHBIX CUTyalui Ha mnHe [SA.
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bazossie agpeca Moyt DH3Y: 300 wnum 310, wum 330, unu 340.

3arpy3ska cuctemsl. {5 3arpy3ku 6a30Boi KOHPUTYpALIMH CIETYET:

noakaounth bP k [I9BM ¢ nomoikio nocnenosarensHoro nopta ("COM1");

nonate nutanue Ha BP, ycranosuB tymOGnep "BKJL/OTKIL" B momoxenue
"BKJL"

3amycTuTh mnporpammy Lsv196w u 3arpy3uTe TpeOyeMylo KOH(Urypamuro
(6onee monHas ©HPOpMaIUK 1O paboTe ¢ MporpaMmMol mpeacTaBieHa B PykoBoicTBe
omeparopa).

ITocne atux npevictBuit CCP roToBa k padore.

Coop nndpopmaum.

-1
Pucynok 60 - [1naTa Moyt SHEProHE3aBUCUMOM aMsATH

1) Pa3bembl HENCIIONB3YEMBIX JATYUKOB 3aKPbITh 3arTyLIKAMH.

2) Tym6nep  "BKJL/OTKJL" mnepeBectTi B  BepxHEE  MOJOXKECHHUE,
COOTBETCTBYIOLEE BKIIFOYEHHOMY COCTOSIHUIO bP.

3) B pesynprare stux aeiictBuit CCP nHaxonmutcs B pexume cOopa,
HAaKOIUIEHUSI M XpaHEHUs HMHQPOpPMALMH OT TMOAKIIOYEHHBIX JaTYUKOB B
SHEPTrOHE3aBUCHUMON MaMSITH.

4) [Ipy HEoOXOAMMOCTH TPOBEPUTh YPOBEHb MHUTAIOLIETO HAIpPSKEHUS,
nocrynawomero Ha bP, maxaB nHa kHonky "KOHTP. IIMT" u ynepxuBas ee

HECKOJIbKO cekyHl. cnonb3yst Tabnuity 4, onpenenuTh YpOBEHb 3apsiaa Oarapei.

Ta6nuina 4 — Onpenenenue ypoBHs 3apsia 0arapeu.

[IBer ceeToguona | Hanpsixenue,B

1 3eneHbI > 10,7
2 3€JICHBIN 10,7+ 12
JKCIITBIN 12+13

KpacHBIU <13
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ITepenava nndopmarym.

[lepenaua undopmannu B I[IDBM MoOXkeT OCYIIECTBISATHCS HECKOIBKUMU
crocobamu.

1) lloakmtounts [IOBM & BP ¢ mnomompio M0OCIEAOBATEIBHOTO WIIH
napasuienbHoro nopta ("COMI" unu "LPT" cOOTBETCTBEHHO).

Crenyer y4uThIBaTh, YTO MPHU KCMIOJB30BAHUU MOCIEA0BATENBHOIO mmopra bP
npekpaiaer coop uHpopmaIuu, a Mpyu UCTIOIb30BAHUU MAPATIIEIHLHOTO — MPOIECCH
cOopa u nepenayu HHGOPMAIIMU MOTYT MPOBOAUTHCS MAPATIIIETBHO.

2) U3baTh miiaty MOAYJIS SHEPrOHE3aBUCUMOMN MaMsITH U3 0J0Ka perucTpaiuu
CCP wu BctaBuTh B cBOOOIHBIN cnoT ISA-mmusl [IDBM, yuutbeiBasg, 4to MOIyJib
OH3Y umeer cnenyromue 6a3zoBbie aapeca: 300 unu 310, unu 330, wiu 340.

3) lMoaknounts paauomosieM K BP ¢ momomibio mocieaoBaTelbHOTO MOpPTa
("COM2"). Hanpliie AelWCTBOBAaTh B COOTBETCTBUM C TEXHMYECKHMM OIHCAHHUEM Ha

KOHKPETHBIN TUIl PAAUOMOIEMA.

1.2.2  IlepeHocHOii  MATHMUTOMETP Ha  OCHOBe  IPOLECCOPHOIO

OBepxay3eposBckoro narunka POS-1

[lepeHOCHON MarHUTOMETpP MpPEeAHA3HAUEH JJISI UBMEPEHUST MOJYJS WHIYKIIUU
MarauTHoro mojs 3emau B amamnazonHe 20000-100000 wTn. OcnHoBoit mpubopa
CIY>KUT  OBEPXAy3€pPOBCKHI  sIEPHO-TPEIIECCUOHHBIN  MpeoOpa3oBarelib  Ha
cTaOMILHOM paboueMm BeliecTBe (Bpems ku3Hu nopsiaka 5-10 ner). [lo cpaBHeHHIO €
MPOTOHHBIMM ~ TIpeoOpa3oBaTeNsIMU  JIaHHBIA TUN mpeoOpaszoBaTens oOJIagaeT
MEHBIIINM SHEPronoTpeOdIeHueM U OOJblleld YyBCTBUTEIBHOCTHIO. Vicnonb30Banue B
COCTaBe JJaTYMKa MUKPOIIPOIIECCOpa U MOCIIE€I0BATEIbHOTO OPTA MO3BOJISIET:

. oOpabaThiBaTh M MEPECUUTHIBATH YACTOTY CBOOOJHOU SIIEPHOU MpELEcCUU
HETMOCPEJCTBEHHO B BETMYUHY MOAYJIS U3MEPSEMOro TOJIs;

. aganTUpoBaTh OOpPaOOTKY CUTHaja SICPHOM MPELECCUU B 3aBUCUMOCTH OT
YCJIOBUU U3MEPEHUS;

* KOHTPOJHUPOBATH KAaUCCTBO U YCIIOBUS U3MCPCHUAA,
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. YOPABJISITh JTaTYMKOM TIO0 TIOPTY C BHEIIHETO OJIOKa YIpaBJCHUS, B KaUECTBE
KOTOPOTO ~ MOXET  BBICTyNaTh  CICIHAIM3UPOBAHHBIA  PETHCTPATOp  WIH
OOBIKHOBEHHBIN KOMITBIOTED;

. MPOBOJIUTh ABTOMATHYECKYI0 BHYTPCHHIOIO HACTPOWKY JaTdnKa, a TaKkKe
«PYYHYI0» HACTPOUKY C BHEITHETO OJI0Ka YIPaBICHUS;

. BBEIBOAWTH PE3YJAbTAThl WM3MEPEHHH W JOTOJHUTEIBHYIO HWH(POPMAIHMIO B
U (HPOBOM BHUJIE Yepe3 MOPT aBTOMATHYECKH HIIH TI0 3aIpOCy.

Bricokne TexHWYECKHe W OKCIUTyaTalliOHHBIE TMapaMeTphl JaTduka B
KOMILJIEKT€ C pPa3IUYHBIMA BHEIIHHUMH OJIOKAaMH YIPABJICHHS O0ECIEeYNBAIOT
ITUPOKHE BO3MOXKHOCTH €Tr0 NMPUMEHEHHUS B COCTaBe bakcaHCKO# reodusmueckoit
obcepBaTopum, B KQ4eCTBE:

. MOJICBOTO MATrHUTOMETPA TEPEHOCHOTO THMA Il W3YYCHHUS MAarHUTHBIX

aHoManaui B pailoHe DIbOPYCCKOTrO BYJIKAHUYECKOTO IIEHTpa M Ha MPUJIETAIOUIUX

TEPPUTOPHUSIX;
. MOOHUJIBHOM BapUaIlMOHHOU CTaHIINH;

i 00CepBaTOPCKOTO MarHUTOMeTpa B cocTaBe bakcaHckol reodu3ndeckoi
o0OcepBaTopuu;

. ATaJJOHHOTO MarHUTOMETPa Mep CJ1aOOr0 MarHUTHOTO TIOJIS;

. MarHMuTHOTO KaHajla MHOTOQYHKIIMOHAIBHBIX TIe0(U3UYECKUX CHUCTEM

Bbakcanckoit reopuznyeckoit 00cepBaTOpuu.
MeTponornyeckne XapaKTepUCTUKH MpuOopa TMpUBEAEHB B Tadmwmie S5, a

TEXHUUYECKUE XapaKTEPUCTUKU MPECTABICHbI B Ta0IuIe 6.

Tabauma 5 - MeTposorunueckre XxapakTepuCcTUKHN ITpudopa.

Ne
w/n XapakTepucTuka (mapamerp) 3HaueHue
Mana3oH W3MEPESHUM MOIYJISI MAarHUTHOM WHIYKIIHH,

1 ETH P ny AyKiL 20000 — 100000

2 Koadbdbunuenrt npeodpazoBaHusg JaTyruKa 1,010+ 0,5
pcoop ) )

3 OcHoBHas cucTeMaTH4ecKas MOTPEIIHOCTh U3MEpPEHHs, 1

He Oozee, HTa
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Mopynb CPEIHEKBAIPaTUIECKOTO OTKJIOHEHHSI

4 CIIy4allHOM COCTaBJIAIOIICH IIOIPEIIHOCTH HW3MEpPEHUs 0.1
IIPU JUIUTEIBHOCTU U3MEPEHUSI HE MEHEEe 3-X CEeKyHJ, HE ’
ooiee, HT
Mopyis CPEIHEKBAIPAaTUYECKOTO OTKJIOHECHHUSI

5 CJIy4allHOM COCTaBIIAIOLIEH MOTPEIIHOCTA U3MEPEHUS IIPU 50

JUIMTEILHOCTH HM3MEpPEHHsT HE MEHee 3-X CEeKyHI |
rpajguente MoayJis oyt 10000 aTi/m, He 6onee, HTn

I[OHOJIHI/ITCHBHE[H MOrpCIIHOCTb USMCPCHUA B MHTCPBAJIC 1
temmnepatyp ot —10°C no +50°C, ne 6onee, HTxn

JlomoyHUTENbHAS ~ TOTPEHIHOCTh  M3MEPCHUS  IpH
7 | OTKIIOHEHHHU MEPBUYHOTO MpeodpazoBatens Ha yron 45° 1
OT ONTUMAJILHOW OpHEHTaIH, He Oonee, H

Tabmuna 6 - TexHu4ecKkue XapaKTePUCTUKHU MTpudopa.

Ne
i XapakTtepuctuka (mapamerp) 3HaueHue
1 Hanpspkenne nuranus, B 10-15
[ToTpebnsiemast MOIIHOCTH, HE Oonee, BT
2 - CpEeHss 3a LIUKJI U3MEPEHUS 3
- B pe&KHME 0)KUJAaHUS 0,05
3 Bpewmst xu3Hu pabouero BemiecTBa JaTyuka, Jet 5-10
4 I'panueHTOyCTOMYMBOCTH, HE MEHee, HT1/M 20000
5 HecrabunsHoCTh 3a 8§ yacoB paboThl, He O6onee, HT 0,3
6 Bpewmst ycranosnenus pabouero pexxuma, He 6oiee, ¢ 10
7 JUTUTETbHOCTh OHOKPATHOTO U3MEPEHus, He boiee, ¢ 3
8 [UKIMYHOCTH aBTOMATUYECKOTO 3aIlyCcka U3MEPEHUH, C 1,2,3,4, ...
9 HauvanpHas aMIumMTyna CUTHala TMPENecCHd aHaJOroBOTO 0.5 -2
BheIXoza, B ’
VYrosn OonTHUMaJIbHONH OpUEHTALUU OCH IMIMHIPA MEPBUYHOTO
10 | npeoOpa3oBaTenss OTHOCHUTEJIBHO HAINPABICHUS MAarHUTHOTO 90 =10
0JIs1, TPaj
I"aGapuTsl (0e3 yuéra pa3péMoB), He Oosee, MM
11 | - mepBUYHBII peoOpazoBaTeIh Hunmunap &70x120
- OJIOK 3JIEKTPOHUKHU 160x90x60
12 | Macca, He Ooinee, KT 2

1.2.3 THAYKUMOHHBIH MATHUTOMETP

[lepeHocHON u3MepUTENbHbIN WHIYKIIMOHHBIH MAarHUTOMETP COCTOUT U3
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BOCIIPUHUMAIOLIMX  3JIEMEHTOB  HHIYKIMOHHOTO THUIIA, BBIIOJIHEHHBIX IO
CHELUUAIbHOW TEXHOJIOTHMH, KoTopass paspaborana II. benseseim (HUPODOU,
r. Hwkuauit HoBropog). DTO BBICOKOUYBCTBUTEIbHBI HWHAYKIIMOHHBIM JaTYUK,
KOTOPBIA KOHCTPYKTHMBHO 3alIUIIEH OT ITOMEX, BOZHUKAIOIIMX B PE3yJIbTATe HAIUYUA
HU3KOYACTOTHBIX  JJIEKTPUYECKUX  MMOJIEH.  VI3rOTOBIIEHHBIM  CIIEHUAIBHO IS
MarHATOMETPa MAJOLIYMSIIIANA [IUPOKOIIOJIOCHBINA ITPEIBAPUTENBHBIN YCUINTEND II0
JOCTUTHYTBIM IapaMeTpaM COOTBETCTBYET JyYIIMM MHUPOBBIM 0Opas3liaM aHaJOTHYHOI'O
Kjacca. TeXHUYeCKHe XapaKTEPUCTUKU IPEIBAPUTEIBHOIO YCHJIMTEISI MarHUTOMETpa
CIICAYIOLINE:
VYposens mryma B niosioce 10 cek - 30 'y ve xyxe: 0,5 MKB.
ITonoca wacrort HeposHe 0,7: 3 cek - 30 ri.
Koadduument ycunenns:700.
Beixognoe Hanpspkenue: 1,0 B
Koadduument nogasnenus cungaznoi nomexu: 70 1o.
Hampsoxenue nuranus: + 12 B.
[Torpebisiemslii Tok: 50 ma.

AMIUTMTY/THO-4aCTOTHAs XAPAKTEPUCTUKA YCWIMTENI MAarHUTOMETpa NPUBEICHA
Ha pUCYHKe 61.

Jla perucrpanyy NeEpEMEHHOIO MArHUTHOTO TTOJIL 3€MIIM B 3ByKOBOM JIMANIa30HE
YacTOT B  reou3nyeckoil  oOcepBaTOpHM  NPUMEHSIETCS  TPEXKOMIIOHEHTHBIH
WHIYKIMOHHBII MarHUTOMEeTp (PUCYHOK, The TMoka3zaHa H-koMmoHeHTta mnpubdopa,

yCTaHOBJIEHHas B 1abopaTopun Ne 1).

Pucynok 61 - O61muit BUJ MHIYKIIMOHHOTO MarHUTOMETpA.
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biiok-cxeMa MHAYKIIMOHHOTO MArHUTOMETPA MPUBEICHA HA PUCYHKE 62.

PHU-I

— | PHUII

—

PucyHok 62 - Biiok — cxeMa HHAYKIIMOHHOT'O MarHUTOMETpA.

[uiMHOpUYECKHA  KOPIIYC ~ BOCHPHUHHMMAIOLIETO  JJIEMEHTa  MAarHUTOMETPA
M3roTOBJIEH W3 Hepkaseromier ctanm mapku [8XHTIO. lnimaa xoprryca 1500,0 cwm,
BHemHUK guamerp 4,5cm. Tommmna creHkn kopryca - 1,5 mMMm. BHyTps kopmyca
MOMEIICHBI KaTYIIIKK METHOTO MPOBOJA, COCIMHEHHBIE MOCIIEOBATENILHO C BBIBOJIOM OT
cpenneit Touku. O6mie yncno BUTkoB - 100 000. uametp mpoBoaa - 0,1 mm. Katyuiku
MOCaXEHBI Ha cepAcUHMK u3 nepmauios 81 HMA, coctosiimii u3 12 crepkHen JITMHON
mo 100 MM kaxnpii. Jlmamerp crepkus- 15 mm. OOmmas ajuHa COCTaBHOTO CTEPXKHS -
120 cm.

OOMOTKM BOCTIPUHUMAIOIIETO AJIEMEHTa MOAKIIOUEHBI Ha BXOJ MPELIU3UOHHOTO
T(pGEpeHIIMaIbHOTO  YCUIIMTENSA, BXOAHBIE IIEMA  KOTOPOrO, BBIMOJHEHBI  Ha
tpanzuctopax KII303 A nmo 2 B mapamwiens. 3a CYET 3TOrO JOCTUTAETCs YMEHBIICHUE
COOCTBEHHBIX IITYMOB YCHJTUTEIISI.

[Tonmoca mponyCkaHus yCUIIUTENSI B CTOPOHY HU3KHUX YaCTOT OTPaHUYMBAETCS
BenuunHamu eMkoctedt Cl u Cl cropony BbICOKHX - nensmu koppekuuu O.Y.
KoaddunrenT ycunenus: npu M3MEHEHHH COMPOTUBICHUS B LIEMU OOpaTHOM CBS3U
u3MmeHnsercs B mnpenenax (250-700). KpaitHe BaXHbIM B HNPUMEHEHUSAX SIBIISIETCS
YPOBEHb HEJIMHEUHBIX HUCKAXEHUW YCUIUTENEH, 4TO OCOOCHHO MPUHIHUIUAIBHO
MPU HIAPOKOIMOJIOCHOM MPUEME CUTHAIOB. PEryampoBKa BEJIMYUHBI CONMTPOTUBIICHUSA
B LIENU O0paTHOM CBSI3U MO3BOJSIET PETYJIUPOBATh YCUIEHHUE BXOJHOTO Kackaja
C HEKOTOPHIMU U3MEHEHUSIMU IIYMOBBIX CBOWCTB B HWH(PPAHU3KOYACTOTHOM
nuana3zoHe. [IpoucxonuT nmoBbilIeHHE YPOBHS (PIUKKEp-IIyMa Ha 4aCTOTAaX HHUKE
20 I'g npu YBEJIUYECHUU 3TOTO CONPOTUBJICHUS, YPOBEHb
MHTEPMOYJISIIUOHHBIX COCTABIISIOMIUX IPU 3TOM MUHUMAJIECH.
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Pucynok 63 - AUX npeaBapUTeNbHOTO YCUIIUTENSI MATHUTOMETpa. Beixon
MPEIBAPUTEIHHOTO YCUITUTENS MTOAKITIOYAETCS, K MIEPEKITI0YaeMOMy (GHIIBTPY HU3KHUX
yactoT ( ®HY ) ¢ iByMs aMIIIUTy IHO-4aCTOTHBIMU Xapakrepuctukamu: [1IY-1 ¢ HaknoHoM
xapakTtepuctuku — 36 10 Ha yacrote 10 ru u ®HY - 2 ¢ HaKJIOHOM XapaKTEPUCTUKHU Ha

gacrore 30 ru -36 16.

e
-

KannbpoBka MarHuTOMeTpa MPOU3BOAUTCS MyTEM MOAA4Yel CUHYCOUAAIBHOTO
HanpspKEHHs, 4actotod 3 - 5 ', B paMKy, OTHECEHHYIO OT JaTuhka Ha 3 - 4 M,

IIJIOCKOCTBIO paMKU IIEPHUCHAUKYJISIPHO IATUYUKY.

1.3 reOMaI‘HI/ITHLIe, IrpaBUMECTPHYCCKUE U ceiicMoJIOTHYEeCKHEe Haﬁ.]IlOIleHI/ISI,
BBIIIOJIHCHHBIC C HCIIOJIB30BaHUEM MOOUJIbHBIX I/IH(l)OpMa]_lI/IOHHO-

H3MEPUTCIbHBIX CUCTEM B paﬁOHe 3JlbﬁpyCCKOFO BYJKAHUYCCKOIo HEHTPa

1.3.1 Pe3yabTarTbl HATYPHBIX HA0JIIOJleHMH MArHMTHOIO IMOJIA B paiioHe

aﬂbﬁpyCCKOI‘O BYJKAHUYIECCKOI0 HEHTPAa

C uenplo BBISABICHUS aHOMAJIbHOTO MOBEACHUS MAarHUTHOTO MO 3€MJd B
palioHe BYJKAHUYECKOTO IIEHTpa ONbOpyC, KOTOpbiE OOYCIOBJIEHBI HaIUYUEM
MarmMaTH4YecKOro oudara W Kamep, ObUIM TPOHIEeHBI MarHWTHBIE NTPOGUIU OT
r. Hanpunka Bpmosmp bakcanckoro ymenbss 0 mnoyisiHel A3zay. s npoBeneHus
W3MEpPEHHST  MAarHWTHOTO  TIOJIA  MCHOJB30BAJCS ~ MOOWJIBHBIM  ITPOIIECCOPHBII
oBepxay3epoBckuit gaturk POS-1, KOTOpbIil siBiisieTCs: OeCKIaBUATyPHBIM, YIIPABISIEMbIM
M0 TOPTY, MPEIU3HUOHHBIM HW3MEPUTENBHBIM  MPUOOPOM  IUKIMYECKOTO  THIIA,
OCHOBAHHBIM Ha TMPUHIMUIE JUHaMUYeckor nosipuzaimu sinep (3ddexr OBepxaysepa).

I[aT‘-II/IK npeaHasHa4YCH JIA U3MCPCHUA MOAYJII MHAYKIIMA MArHUTHOI'O ITOJIA 3eMin B

116



muanazone 20000-100000 HT .

OCHOBOM  JJaTUMKa  CIY)KUT  OBEPXAY3€POBCKHHN  AJIEPHO-TIPELIECCUOHHBIN
peoOpazoBaTesb Ha CTAOWILHOM paboyeM BellecTBe (BpeMs sKu3HU nopsaka 5-10 ner).
[lo cpaBHeHHIO ¢ MPOTOHHBIMU MPEOOPA30BATEISAMU JAHHBINA THUIl MPeoOpa3oBaTens
o0JaziaeT MEHBIIMM B3HEPronoTpedsieHueM, OOJbIIe YyBCTBUTEIBHOCTHIO U
IPaJIMCHTOYCTOMYMBOCTRIO. M CIONbOBaHME B COCTAaBE JaT4YMKa MUKpOIpoLeccopa
MO3BOJISIET YMPABJATh JATYMKOM IO IOCJIEIOBATEIbHOMY MOPTY C BHEIIHETO OJIOKa
YIpaBJI€HUS, B KA4e€CTBE KOTOPOTO MOXET BBICTYINIATh CHEUUATU3UPOBAHHBIN
PETUCTPATOP WM OOBIKHOBEHHBI KOMIIBIOTEP W BBIBOJIUTH PE3YJbTAThl U3MEPEHUN U
JIOTIOJTHUTEBHYI0 MH(OPMAIIHIO B IIU(PPOBOM BHJIE YEPE3 MOPT aBTOMATUUECKHU WIIH TI0
3a1pocy.

Bpicokne TEXHMYECKME W JKCIUIyaTallMOHHBIE MapaMeTpbl JaTyuMKa B
KOMIUIEKTE C pa3IMYHbIMM BHEIIHMMHU OJIOKAaMU YIPaBICHHUS 00ECIEYUBAIOT
HIMPOKUE BO3MOXKHOCTH €r0 MPUMEHEHUS, HATPUMED, B KAUECTBE:

- MOJIEBOTO MAarHUTOMETPa NEPEHOCHOTO THUIIA JIJIsl TE€0JIOrOpa3BeI0YHBIX padoT;

- BApUALIMOHHOW CTaHIIUH;

- 00cepBaTOPCKOTO MarHUTOMETPA;

- 3TAJIOHHOT'0 MAarHUTOMETpPA MEP CJ1ad0ro MarHUTHOTO TOJIS;

- MAarHUTHOTO KaHajia MHOTO()YHKITUOHATBHBIX T€OU3NIECKUX CUCTEM.
Mertponornyeckue u TexHHUECKHEe Xapaktepuctuku POS-1 npuBeneHsl B

tabaunax 7 u 8.

Tabnuia 7 - MeTpoiornyeckue XapakTepUCTUKH.

XapakTepucTuka (mapameTp) 3HaueHue
Jlnanas3oH u3MepeHnii MOIyJisi MATHUTHOW MHIYKIMH, H 11 20000-100000
Koaddunnent npeodpazoBanus gaTduka 1,0-10% + 0,5
OcHoOBHasi cucTeMaTH4ecKasi MOTPEHIHOCTh M3MEPEHUs HE 1
ooxee, HI
Moaynbs CpeaHero KBaapaTuyeCKOro OTKIIOHEHHUS CIIyYalHOU 0,1

COCTABJISIFOLLEH MTOTPENTHOCTH U3MEPEHUS NIPU JUTUTENBHOCTH
M3MepeHusi He MeHee 3-X ceKyH[ He bosiee, HTa

Mopynb cpeaHero KBagpaTUYeCKOro OTKIOHEHHS CIy4YalHOU 50
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COCTABJISIFONICH TOTPENTHOCTA M3MEPEHUS TPH JUTUTEITHHOCTH
U3MEpEHMsI He MeHee 3-X CEKyHJ U TPAIMEeHTE MOIYJIS O
10000 aTn/m ue Gonee, HTT

JlonomHuTeNbHas TIOTPEITHOCTh W3MEPEHUSI B HHTEPBAJIC 1

temmeparyp oT —10 °C mo +50 °C nHe 6onee, HTa

JlOTIOTHUTENbHAS MOTPENTHOCTh U3MEpEHUs npu 1

OTKJIOHCHUHU TIEPBUYHOTO TpeoOpazoBaTenst Ha yroi 45° ot

ONTUMAJIBHON OpUEHTAMH He Oosee, HIn

Tabmuua 8 - TexHu4ecKue XapaKTepUCTUKH.

XapakTepucTuka (mapamerp) 3HayeHue

Hanpsikenue nuranus, B 10-15
[ToTpebnsiemas MoiHOCTh HE Oonee, BT
— CpeaHss 3a IMKIJI U3MEPEHUS 3
— B PEKUME OKHJIaHUS 0,05
Bpewmst s)xu3HM pabodero BelecTBa JaT4uKa, JeT 5-10
['panneHToycTONYMBOCTh HE MeHee, H /M 20000
HectabunbHoCTh 32 8 yacoB paboThl, He Oosee, HTn 0,3
Bpewms yctanoBieHust pabodero pexuma He 0oJiee, C 10
JUTMTENbHOCTh OJJTHOKPATHOTO M3MEpPEHHUs He Ooee, C 3
[[MKIMYHOCTh aBTOMATHYECKOT'O 3aIyCKa U3MEPEHUI, C 1,2,3,4,...
HavanpHasi amIuidTysa CUTHaja TMPEHECCHH aHajJoroBOTO 0.5-2
BeIX0Ja, B ’
YTOon onTUMaNbHOW OPUEHTAIIMU OCH ITWJIMHIpPA MEPBUYHOTO
npeoOpa3oBareisi OTHOCUTENIBHO HANpaBlIEHUS MarHUTHOTO 90 =10
1oJIsA, Tpaj
["abaputsl (0e3 yuéTta pazpéMoB) He Oojee, MM UUAJTUH]IP
— TMEpPBUYHBIN MpeoOpa3zoBaTeb D70x120
— OJIOK JIEKTPOHUKH 160x90x60
Macca He 0oJjiee, KT 2

Pucynok 64 - Pabounii MoMeHT. MI3MepeHre MarHuTHOro nojis aaryukom POS-1.
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JlaTuMk HE MMeeT KJIaBUATyphl M JUCIUIesA. YIpaBieHUE U OOMEH JTaHHBIMU C
JATYUKOM OCYIIECTBIISIETCS. TOJIBKO MO TmocieaoBaTenbHomy mopty (RS232).
[loaToMy s ynopaBieHHs JaTydKa HMCIOJIb30BAICA HOYTOYK € aBTOHOMHBIM
MIUTAHUEM.

[Tpu 3TOM nutanue HOyTOyKa 1 POS-1 ocymiecTBiIsuIOCh OT OJTHOTO UCTOYHHKA
NUTaHUSA. DTO TMO3BOJIMJIO MPOBOJAUTH M3MEpeHUs Oe3 OpraHu3aluu 3a3eMJICHUS B
TOYKE U3MEPEHHUS.

[lepen wu3MepeHMEM NPOBOAMIIOCH ompeneneHne koopauHat mno GPS
npuemMHuky. HoyTrOyk pacmonarajics B aBTOMOOWJIE M COEIUHSJICA C JaTYUKOM
kabeneM jummHoOH 30.

Bo Bpems wu3MepeHHs MPOU3BOAWIACH OCTAHOBKAa ABTOMOOWIIS, JaT4YHUK
OTHOCHWJIM KaK MOYKHO JIajiblle OT JOPOTU (PUCYHOK 62).

Ecnm HEe ymaBasioch HaWTH XOPOILIYI0 TOYKY Y JOPOTH, TO IEPEHOCHIN
KOMIIBIOTEp B IOAXOJAIIEE I HM3MEPEHHsT MECTO M TaM NPOBOIWIH 3aMep.
dororpadus annapaTypbl, BBIHECEHHOW Ha KPYTOM Oeper ropHOM pekH, NMpUBE/IECHA

Ha PUCYHOK 65.

by A4
o

Pucynok 65 - Bun MOOMIBHOTO MArHUTOMETPUIECKOTO KOMILIE
Ha KpyTOM Oepery ropHoii pexu bakcan.

d&‘:' : "IN
KCa, YCTaAaHOBJICHHOT'O

Vo
<5
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HauanpHolf Toukol mnpoxoxiaenus npoduns Obul aBop 6a3el KBI'Y mepen
naboparopueir No 2. Jlanee uepe3 r. YUerem, mo bakcaHckomy yilenbio, 4epe3
r. TeipHbIay3, oc. aK0pyc, noc. Tepckoa A0 MOJsSHBI A3ay.

Kapra mapuipyTa npoxoxaeHus npouiis npeacrapieHa Ha pUcyHke 64.

Ha pucynke 65 mpuBenén rpaduk IBHXKEHUS MO NPOodUi0 B aOCOMIOTHBIX
KoopauHaTax s noe3aok 2006 u 2007 ronos.

Jluneiinas pa3BepTka MNpoduIsi H3MEHEHHUS BBICOTHI BJIOJb MapiipyTa
MIPUBEJCHA HA PUCYHKE 67.

['paduk n3MeHeHuss MAarHUTHOTO TOJISI BJOJIb IPO(UIIsl TPUBEIEH HA PUCYHKE
69 u pucynok 70. 3mecb, kpome mpoduneir 3a 2006 u 2007 roawl, MpUBEICHBI
rpauKu MOAYJISE BEKTOpa HAMPSKEHHOCTU T'€OMAarHUTHOTO MOJIsl, PACCYUTAHHBIE 10

moxaenn IGRF.

Pucynox 66 - Kapra mapmipyra npoxoxxaeHus mpoduIs.
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Pucynoxk 67 - I'paduk nBmxenns no npoduiaro B aOCOMOTHRIX KOOPIWHATAX

===Bricota 2006 +- BeicoTa 2007
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Pucynox 68 - [Ipoduis BEICOTEI HaZl ypPOBHEM MODPSL.

—e—TIGRF —=—T 2006
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Pucynox 69 - Ctpykrypa marautsoro noiisi: T IGFR — pacuer npodwns mo moxenu
IGRF, T 2006 — u3mepeHHbIE TaHHBIE.
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PFI/ICYHOK 70 - U3meHeHus B CTPYKTYpe MarHUTHOTO T0JISI Yepe3 roi[.

T IGFR — pacuer npodwis no monenu IGRF, T2007 — usmepenue npoduis B

2006 roxy

Mozens reomargutoro mojsi IGRF/DGRF 1mo3BoiseT BBIYHCINTL MAarHUTHOE
nosie 3eMJM B ONPENEIICHHBIX KOOpAMHATaX C Y4YETOM HCTOYHUKOB MO, KOTOPBIE
HaxXoAdTcsi BHYTpH 3emiid, Oe3 ydyera BHEHIHMX TOKOB. OHa NOCTpO€Ha Ha OCHOBE
AKCIIEPUMEHTAJIbHBIX HAOJIOICHU B T€OMArHUTHBIX OOCEpBATOPHAX, HAa KOpaOJIX,
camoJieTaX U UICKyCCTBEHHBIX CITyTHUKAX 3EMIIH.

Mogens peanuzoBaHa B BUjae HaOopa Mojayieit Ha dopTpane. cxoaHbie KOJbI
nporpammsl bilcal, ¢ moMompI0 KOTOpPOW MPOUCXOJIUT PacCyeT, MOXKHO CKadyaTh C
cepBepa nssdcftp.gsfc.nasa.gov.

Otnnurie npoduiisi B Hauaje Maplipyra OT PacyeTHOro Npoduiis OObSICHAETCS
TEXHOreHHbIMH ITprunHaMu. B paiione KbI'Y, rae npoBoawmce n3MepeHusi, poseract
MHOT'O KOMMYHHKAIMI, KOTOPBIE CYIIIECTBEHHO UCKAKAatOT MAarHUTHOE TOJIE.

[locTerneHHOEe YMEHBIIEHUE MArHUTHOTO MOJA MO Mepe MNPUOIMKEHUS K
DOnp0pycy W pe3koe MajJeHue Mojs B pailoHe MOJIIHbl A3ay BBI3BAHO HAIUYHUEM
OJIM3MIOBEPXHOCTHON MarMaTu4ecKoil KaMephbl B 3TOM palioHe.

HamarundyeHHOCTh y Marmbl OTCYTCTBYET, a HPOBOJUMOCTh Marmbl B
MarmMaTHYeCKOM OdYare HamMHOTo OOJbllle MPOBOJAMMOCTH TOpHOM mMopoisl. Bee 3T0
MPUBOJUT K M3MEHEHUIO PACTIpPENCNICHHUs] 3€MHBIX TOKOB B pailoHe DIbOpyccKoro
BYJIKAHMYECKOTO LEHTPA, YTO B CBOKO OYEPEIb BBI3BIBAET M3MEHEHHUE B CTPYKTYpE

MarHutHoro mnons. [Ipu moctpoeHun pacdyeTHOro npoduiisi BKIaJ MarMaTH4eCcKON
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KaMCpbl HC YUUTHIBAJICA.
OTtanune MOACIN OT OKCICPHUMCHTAJIBbHBIX 3HAYCHUM HAYMHACTCS IIOCIIE

Teipublay3a (pucyHok 71 «Ocpennennsie manubie 3a 2006-2007 rr.»). Ilo mepe
NpUOIMXKEHUsT K DapOpyCcy MarHMTHOE IoJie majgaer. Pe3koe majeHue HauMHAETCS
nocie mocenka Tepckosl W mpoAODKAaeTcs A0 MOJAHBI A3ay, KOTOpas SBISIACH
MOCJIETHEN TOUKOW MapIIpyTa.

PeanpHO cymiecTByrolasi KapTUHA MAarHUTHOTO TOJIE 3€MJIM 3aBUCUT HE TOJBKO
OT KOH(PUTYpALIUA TOKOBOTO CJI0s, HO U OT MAarHUTHBIX CBOMCTB 3€MHOM KOPBHI, a TAKKE
OT OTHOCHUTEJILHOTO PACIOJIOKEHUS MArHUTHBIX aHOMAWU. 37eCh MOXXHO MPOBECTH
aHAJIOTUIO C KOHTYPOM TOKa MPHU HAMYUK (PEpPOMArHUTHOTO CeplIeUHUKa U 0e3 Hero.
N3BecTHO, 4TO (PeppOMAarHUTHBIA CEPJCYHUK HE TOJIBKO MEHSET KOH(UTYpaIlio
MarHuTHOTO TOJIS, HO U 3HAYUTEIBHO YCHJIMBAET €ro. B laHHOM ciyyae — Ha00OpOT.
[IpucyrcTBrEe MarMaTU4eCKOl KaMepbl O3HAYAET HAIMUKE OOJIBIION MAaCChl, TUIIEHHON

MAarHMTHBIX CBOﬁCTB, 4TO IPHUBOIUT K OCMAIHHUTHOI'O IIOJIA. 2910 N Ha6J'IIOI[aeTCH 10

Mepe MPUOIMAKEHUS K [ICHTPY ByJKaHa DbOpyc.
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Pucynok 71 - [Ipodwiib mpoxok1eHNss MArHUTHOTO TTOJIST (OCPETHEHHBI )
T IGFR — pacuer npodwis o monenu IGRF, T — ocpennennas BenmuauHa mos

90 100

HCO6XOI{I/IMO OTMCTHUTB, YTO TI'pPaHHUIBbI Hadajla PC3KOIro Cliaja MarHuTHOI'O
MOJITHE H3MEHSIOT CBOCH CTPYKTYPbI, 4TO YKa3bIBAa€T HA OTCYTCTBHUC U3MCHCHUI B

pa3sMepax MarmMaTU4eCKOM Kamepbl. PerynspHoe NpoOBEICHUE TaKUX H3MEPEHUM
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MOXKET CIIYKUTh HCTOYHUKOM JJIA BBIABJICHUA Ha4dalla aKTUBHOCTHU BYJIKaHa 3ﬂb6pyc.

1.3.2 Anmaparypa aBTOHOMHOIO KOHTPOJIA TeMIIEPATYPHBIX MOJiell B
paiioHe BYJIKAHMYECKOr0 HEHTPA; COBPEMEHHbI¢ TEXHOJOIHH TUCTAHUMOHHOIO
30HAMPOBAHUS TEIJIOBBIX IOJIeil HA MOBEPXHOCTH BYJIKAHMYECKON MOCTPOMKH.
JKCIepUMEHTAJIbHBIE  pPadoThI MO0  ONpeleJieHMI)  TeMIeparypbl B

MarMaTu4eckKou KaMepe

N3BeCTHO, YTO TEMJIOBBIE IIPOLIECCHI, NPOTEKAKOMIAE B HEIpax BYJIKAHOB,
OTPaXKarOTCSl B PUIIOBEPXHOCTHBIX TEMITEPATYPHBIX MOJISIX. AHAIN3 33144, CBSI3aHHBIX C
OLICHKOW TEMIIEpaTypHBIX IOJIEH MarMaTU4eCKOM KaMmepbl U MarMarudecKoro odara,
MOKa3bIBAET, UTO 3/I€Ch TPEOyeTCs peIlleHue Kiacca 3a7ay, CBSI3aHHBIX C OMpe/IeICHUEM
CTPYKTYPbI IPUTTOBEPXHOCTHOTO TETUIOBOTO OJIS B PAlOHE BYJIKAHUYECKOW TOCTPOMKH.

AHanu3 HEMHOTOYMCJICHHBIX IyONUKaIUii, OTHOCSAIIMXCS K  MmpoOieme
OOHapy>KEeHUS POSIBICHUH BYJIKAHUYECKON aKTUBHOCTU B TIPUIIOBEPXHOCTHOM TEILJIOBOM
MOJIe, YKa3blBa€T HA BO3MOXKHOCTb M3YYE€HHS M MOHUTOPUHIA 3STUX HPOLECCOB
CpEICTBAMU JUCTAHIIMOHHOTO (B TOM YHUCIIE€) 1 KOCMUYECKOTO TEMIOBOTO 30HAUPOBAHUS
[11, 12, 13]. OpnHako mpu 3TOM BO3HUKAIOT HEOIPENEICHHOCTH B OLIEHKE (DOHOBBIX
TEMIIEpaTyp, YTO OOS3BIBAET MPOBECTU U TUIONIAHBIE KOHTAKTHBIE U3MepeHusl. B craThe
MPUBOJATCA TEPBBIE PE3YJIBTaThl KOMIUIEKCHOTO W3YYEHHs TEIUIOBBIX TMOJEH Ha
BYJIKAHUYECKOU MOCTPOUKe IbOpyca. Y TOUHEHBI TPAHUIIBI AHOMAIIMHN U B PAJIE CITydaeB
JTaHbI OLICHKH TEIJIOBOTO MTOTOKA.

TeopeTnueckod OCHOBOM JNHCTAHIIMOHHOTO METOJAa SIBIISIFOTCS CUCTEMHBIE
MPEJCTABICHUSI O HOPMAJbHBIX M AHOMAJIBHBIX TIE€OTEPMUYECKUX  MOJISIX,
F€OTEPMHUYECKHE KPUTEPUU TEKTOHUYECKOW, CEMCMHYECKOW, T€OIMHAMHYECKOU H
BYJIKAHMYECKOW aKTUBHOCTH [ 14, 15].

BynkaHnnueckass ¥ TEKTOHHYECKAasT AaKTUBHOCTb B  pPAallOHE  MOXET
XapaKTEPU30BATHCS YCUIICHHEM ITPOLECCOB BEPTUKAIBHOTO TEILUIOMACCOIEPEHOCca MO
pas3iomMaM U Pa3pbIBHBIM HAapyUICHHSIM, YTO MPUBOAUT K BO3HHMKHOBEHHIO JTUHEWHO

BBITAHYTBIX  ITOJIOKXUTCIBbHBIX aHOMaJINi TEMIICPATYyp IMOBCPXHOCTH WM K
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MOCJIEIOBATEIbHOMY  YEpPEJOBAaHUIO  IOJIOKHUTENBHBIX M OTPHUIATENbHBIX
TEMIIEPATYPHBIX AHOMAJIUHI BIOJb pasioma [16].

Mopenb KOHBEKTUBHOW CaMOOpraHu3aluu B Ipeaenax (IronaocoaepxKamen
pPa3IOMHO-0JIOKOBOM  I'€OJIOTMUECKOW  cpeibl, NpUBOASIIEH K 0Opa3oBaHHUIO
3aKOHOMEPHOTO COYETaHUsl BOCXOMSIIUX U HUCXOIAIIMX (IIOUIHBIX MOTOKOB, B
ONPEJEIICHHOW Mepe OOBSCHSET UYEpEeIOBAHHME IMOJIOKUTENbHBIX M OTPULIATEIBHBIX
aHOMAaJIUI MIOBEPXHOCTHOI'O I€0TEPMHUECKOTO TOJIs1, HaOII0JaeMOr0 HaJl aKTUBHBIMU
paziomMamu, CO3/1aBasi MO3AaMYHYIO CTPYKTYpy TI€OTEpMUYECKOro TOoJis1 Ha
OTHOCHUTEJILHO OJTHOPOJIHOM TerioBoM (pone [17].

Bompoc 0 nmposiBA€HMM HOBEWIIMX T'€OJMHAMHYECKMX IPOLECCOB B
INPUIOBEPXHOCTHOM  TEMIIEpAaTypHOM  TOJi€  J0  HACTOSIIEr0o  BPEMEHH
AKCIIEPUMEHTAJIBbHBIMU METOJIAMU LIUPOKO HE UCCIIETO0BAIICS.

Psan  skcnepuMeHTanbHBIX pPabOT, MNPOBEAEHHBIX B IMpeleiax aKTHUBHBIX
JIOKaJbHBIX TE€OJMHAMHYECKUX CTPYKTYp, YKa3bIBalOT Ha TO, YTO COBPEMEHHBIE
JIOKaJbHbIE JABWKEHHUS 3€MHOM KOpBI HAXOJAT OTPaXEHUE B IPHUIOBEPXHOCTHBIX

TeMIEPaTypHbIX noJrx [ 18].

S0 BS B0 73 70 65 60 55 50 45 40 35 30 75

a) 0)
Pucynok 72 - Xapakrep pacnpezaesieHus TEIIOBOIO OTOKA W TEMIEPATYpPHI Ha
riy6une 1000 m. [19].

[TonoxuTeNbHBIE AHOMAIUU TEMIIEPATYPhl AMIUIMUTYJAO0W O MEPBBIX I'PaayCOB
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OTPAXKAIOT YYaCTKM BEPTUKAJIBLHOIO TEIJIOBOTO moToka. OIHOW U3 MOpUYUH
BO3HUKHOBEHHUS MOJAOOHBIX aHOMAJIUA MOTYT SIBIATHCS. MarMaTUYECKUE 00pa30BaHUs
U CTPYKTYPHI TUIATAHCHOTO THUIA.

O06006111eHUEe pabOT MO U3YUEHUIO TTOBEPXHOCTHBIX TEIUIOBBIX MOJIEH MOKA3bIBAET,
YTO JUIsl XapaKTEPUCTHKH AKTUBHOCTU SHIOTCHHBIX MpOIEeCcCOB, MO JaHHbIM T/I3,
MH(GOPMATUBHBIMU TIApaMETpaMU MOTYT ObITh 3HAUEHUS PATUAIIMOHHOW TeMIepaTypbl
(PT) ¢ ycpemneHwem MpH 3aJaHHOM JETATLHOCTU AaHAN3a, CPEIHEKBAPATUYECKOE
otkionenue PT, a Takke Bapualu TeIIOPU3MUECKUX CBOMCTB (TEIUIOBAasl MHEPLIWS)
BEPXHETO CJI0S1 3€MHOM MTOBEPXHOCTH.

[lenenanpaBiaeHHBIX MyOIUKALIUNA, OTpaXarOUUX Pe3yabTaThl UCCIEIOBAHUMN T10
BBISIBJIEHUIO 30H CKPBITOTO OYaroBOro mMarmarusma merojnom TJI3, HaMu He HaleHO.
To ke KkacaeTcsi JaHHBIX BUJIMMOrO JUana3oHa JJIMH BOJH, TOJBKO 3/1€Ch MUMEIOTCS
pe3yNbTaThl MO HW3YYEHUIO TEIUJIOBBIX AaHOMAIMM B  paiioHe DIbOpPYyCcCKOro
BYJIKAHUMYECKOTO TIEHTPa, KOTOPbhIE TIOKA3bIBAIOT, UTO €ro BocTouHas BepimHa Ha 0,5 °C
Teruiee 3anaaaou [ 1, 13].

TemnoBoe  AWCTaHUIMOHHOE 30HAUPOBAHME — METOJ, OCHOBAaHHBIA Ha
OECKOHTAaKTHOM  OMpPEAEICHUHA IUIOTHOCTH TOTOKA W3JIyYeHHs] TOBEPXHOCTU B
unppakpaciom (MK), TermoBoM AuanazoHe AJUMH  BOJH. 3/eCh  HaubOosee
nHGOpMaTUBHON sIBiseTCsl anbHsAs oOnacte MK-m3nmydenuss B nuanazone 8-14 Mk,
TMIOTIAJIArOIIAs B OKHO MPO3PaYyHOCTH aTMOCc(ephl Ha STUX AJTMHAX BOJH.

B ocnoBHom TJ/I3 ocymiecTBisieTcss ¢ KOCMUYECKMX M BO3AYIIHBIX anlapaToB.
Peructpupyemoe u3iydeHue, BHIPAKEHHOE B 3HAYEHUSIX PAUAIIIOHHOW TeMIepaTyphbl
(PT), sBusercs (QyHKIMEH TEPMOAMHAMUYECKOW TEMIIEPAaTyphl M CHEKTPaIbHOIO
KO3 dUIMEHTa U3ITYUYECHHUs, XapaKTEPU3YIOIIErO ONTUYECKHE CBOMCTBA WU3ITydarolien
noBepxHocTH. CoBpeMeHHbIe TexHuueckue cpeacta T3 MoryT obecreunTs u3MepeHue
PT ¢ uyBctBuTenpHOCTRIO TOpsiaka 0,1 °C u myumie. Pe3ynbTaToM ChEeMKH SBISIETCS
mudporoe (wm (dortorpaduveckoe) H300paKeHHE B UYEPHO-OEIOM WM I[BETHOM
UCTIOJTHEHUY, OTpakarolue aOCONMIOTHbIE WM OTHOCUTENbHble 3HaueHuss PT
MTOBEPXHOCTH.

[IpurnoBepxXHOCTHOE TEMJIOBOE MOJIE — YCIOBHOE IMOHATHE, XapaKTEPU3YIOIIee
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TEPMUYECKUN PEKUM 3EMHOM KOpbl OT MOBEPXHOCTH 10 TIIYOMHBI HEUTPATbHOTO
cios (BAMSAHMUS MHCOJSLIMM) WU BBIPAXEHHOE B 3HAYEHMSX TEIJIOBOTO IOTOKA,
TEMIIEPATYpPBI, rpagueHTa temueparyp uiau PT.

Cnengyer OTMETUTh, YTO YpPOBE€Hb (PIYKTyaUUWd paguallMOHHOW TeMIIepaTypbl
peanbHBIX Ha3eMHBIX (DOHOB, CBSA3aHHBIX ¢ TH, MOXKET B HECKOJIBKO pa3 MPEBBIIIATH
MHTEHCUBHOCTb TEMIIEPATyPHBIX aAHOMAaJWW JHAOTeHHOW mpuponsl. K npyrum,
HanOoJiee 3HAYMMBIM (DAKTOpaM BIIMSHMSI OTHOCSTCS PAacCUWIEHEHHOCTh pelibeda U
HEPABHOMEPHOCTh U3JIy4aTENIbHBIX XapaKTEPUCTHK 36MHOM ITIOBEPXHOCTH.

B Hacrosmiell cratb€ Mbl HE OCTAHABIMBAEMCS HA JETAIBHOM XApaKTEPUCTHKE
METOJ1a, OTChUIAs YUTATENSI K OpUTHHAIBHOM uteparype [11, 12, 13].

[lepeitneM pnanee K aHanu3y pe3yiabTaTOB MW3YyYEHUS MOBEPXHOCTHOTO
TEIJIOBOTO TOJIsI B pailoHe DIbOPYCCKOro BYJIKAHUYECKOIO LEHTpAa METOJAMHU
TEIUIOBOTO TUCTAHIIMOHHOTO 30HupoBanus (T3).

B paiione DOnbpOpyccKoro BYJIKAHUYECKOTO IIEHTpa MpPH TMPOBEICHUHN

uccnenoBanuii [21] ObuI 0OHAPYKEHBI TEIJIOBbIE aHOMAIUU (PUCYHOK 73).

Pucynok 73 - Kapra TeminoBbIX aHOMaiHii, KOTOpbIE ObUTN OOHAPY>KEHBI B pailoHe
DNbOPYCCKOro BYJIKAHUYECKOTO LIEHTpA.

'.

B mpenenax ByJIKaHMYECKOTO KOHYca 3a(pUKCHUPOBAHBI TEIJIOBHIE aHOMATUHU
WHTEHCUBHOCTRIO Oojyiee 0,5°C, TPOCTPaHCTBEHHO COBIAMAIONINE C JaHHBIMH

MarHUTO-TEJUIYPUYECKOTO W PE30HAHCHOIO 30HIUPOBAHUS TIIIyOWHHBIX CTPYKTYp
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BYJIKaHa, KOTOpPbI€ TMOJTBEPKIAIOT HAJIUYUE MPUIIOBEPXHOCTHON MarMaTuueckoi
Kamephl Ha r1younHe okouio 8-1 kM oT moBepxHocTH [1].

Anomaiuu (2) u (3) mpuMepHO TOU K€ MHTEHCUBHOCTH, PACIIOJI0KEHHBIE IO
nepudepun JeTo0BON «ankum» np0pyca, MaTOMH(POPMATUBHEI (B MIEPBYIO OUYEPEh
aHomanus (3)) B CBSI3M C HEYCTOWUYMBBIM COCTOSTHUEM 3/IECh CHEKHOTO U JIEIOBOTO
MOKpOBA.

Anomamuu (4) u (5), pacmnonoXeHHbIE K BOCTOKY M 3amaay oOT TI. Das0pyc,
MPOCTPAHCTBEHHO TATOTEIOT K CyJaTpaHCKOMY MarmomnoJIBOJSIIEMY pa3ioMy
(ceBepo-3araaHas 4acTh aHOMaIuH (3) HaXOIUTCS TaKXkKe B IpeJesiax dTOro paszjioMa)
BEChbMa MHTEPECHBI U JOJDKHBI OBITh MCCIIEIOBaHbl METOJAMH KCIEPUMEHTATBHOMN
reo(pU3UKH.

JIBe TtemnoBbie aHoMmanuu (6) Ha ceBepHOM ckJoHe IlepemoBoro xpeOTa
MPOCTPAHCTBEHHO CBSI3aHbl C KPYMHOM TEKTOHWYECKOM 30HOM 3amaj-ceBepo-
3aMaJHOTO HaIMpaBJIICHUSI C TMAJCHUEM K ceBepy. AHOMAIUM PACHOJOKEHHBIE
HECKOJIBKO I0KHEE, — TPYIIbl OTHOCUTEIHHO MOJIOJbIX cyOBynkaHoB Tami-TroGe,
BO3PAacCT M3BEPKEHHUS MX YCTAHOBJIEH pPaAuOyriepoaHbiM MetonoMm B 39000 er,
BOJIM3M WX BBISBIICHA HU3KOOMHAs aHOMAaJIHsSl CYOIIMPOTHOTO HAIMPaBIECHUSI, KOTOPYIO
€CTECTBEHHO CBSA3aTh C IIYOMHHBIM MarMaTU4eCKUM OYarom.

HeobOxoanMo oTMeTHTh, UTO, ecinu aHomanuu 1 u 1A moarBepxknaroTcs (Wiau
MOATBEPAKIAAIOT) JAHHBIMU re0(U3NYECKUX UCCIIEIOBAHUMN, TO OCTaJbHbIE aHOMAIUU
MOTpPeOOBaNM  JIOMIOTHUTEILHON  I€JICHANPABICHHOW TMPOBEPKU KOHTAKTHBIMU
METOJIaMH.

[lepBble KOHTAKTHBIE HAOIIOJICHHS TEIUIOBBIX OCOOCHHOCTEHM M CTPYKTYphI
MOBEPXHOCTHBIX TEIJIOBBIX IMOJIEH B paiioHE BYJIKAHMYECKON MOCTPOUKHU DIn0Opyca u
Ha TEPPUTOPUU DIBOPYCCKOr0 BYJIKAHUYECKOIO IeHTpa ObLIu HavaThl B KoHIe 2006
roaa skcrenunuein U3 PAH npu yuactun yuensix UI'EM PAH u KBI'Y. IIpouecc
M3YUYeHHMs BKJIOYAJl HECKOJbKO ATanoB. CHadala Ha 0a3e MMEINIErocs Hay4HOTO
obopynoBanusi CeBepoKaBKa3CKON Treo(pu3nuecKod oOcepBaTOpuu ObLT pa3BEPHYT
MOHUTOPHUHT TEMIIEPATYPHBIX MOJIEH B MOA3EMHBIX Ja00paTOPUSIX.

[lItonpau bakcanckoit nelitpunHoit ooceparopun MUAN PAH, pacnionoxxennbie
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B TeJie TOphl AHABIPYU, IPOBETPUBAIOTCS MPU MOMOIIH BHITSKHON BEHTUIISIIIUN TOJIBKO
no 4000 merpoB. [lanpmie cymiecTBYeT 3acTOMHAs 30HA, KOTOpas B TOJIHOM MEpe
OTpaXkaeT pealbHbIE TEMIIEPATYPHBIE MPOLECCHl B HEMOCPEACTBEHHOM OJM30CTU OT
OCHOBHBIX MarMaTU4eCKUX 00pa30BaHUl ByJKaHa DibOpyc. B 310l 30He pacnosioxkeHa
u nabopatopust No 2, KoTopasi cTajia OMOPHOM MPU U3YyUYEHUU BHYTPEHHUX TETUIOBBIX
TIOJIEH.

Ha nepBom sTane HaOmoAeHUSI TEIJIOBBIX MOJEH ObLIM BHITIOTHEHBI Ha 0asze
MHOT'OKaHAJIbHOW TEIIOBOM cTaHuuu JabopaTtopuu Ne 2. DTU JaHHbBIE IPUBEACHBI Ha
pucynke 74. XapakTepusys MNOCIEIHHUE, OTMETHUM BeChbMa CTAOWJIbHBIA, XOTS U
HaIpPSOKEHHBIN 71 3JIEKTPOHHBIX TPUOOPOB, TEMIEPATYPHBIH PEXKUM B MOMEIICHUU

naboparopuu.

aur e =00 T 06 HORDE ek s 07 e D7 vap 07 a7 M3 07 wi=0F wal/ asr0r

Pucynok 74 - 3HaueHne MakCUMaJIbHBIX TeMIepaTyp B 1aboparopun Ne 2.
N3mepenus 3aBepiuensl 7 aBrycra 2007 r.

Jlnuna OOKOBOM BBIpYOKM, B KOTOPOM pa3BEepHYThl reodu3nyecKue
MH(QOpPMAIIMOHHO-U3MEpUTENIbHbIE CHUCTEMBI JabopaTtopuu Ne 2 (pucyHok 75),
cocraBisier 70 meTpoB. B KoHIE BBIpyOKHM CcylIecTBYeT cTaOWJIbHAas 3acTOWHAs
TeMrepaTypHasi 30Ha. AHAIU3UPYs TeMIepaTypHOe MoJie, CIeayeT OTMETUTh, YTO 10
Mepe yAalieHus OT BXOJa B JIaDOpaTOpHIO, /i€ €IIe OLIyIIaeTcs ciadoe BIUSHUE
BBITSDKHOW BEHTWIALIMHU, TEMIEPATYpPbl BHYTPU MOMEIIEHUS U HAa CTEHKaX BBIPYOKHU

IIOCTCIICHHO CTa6I/IJ'II/ISI/Ip}IIOTCSI " 3aTEM IIPAKTHUYCCKH HC U3MCHAIOTCA BO BPCMCHHU.
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Pucynok 75 - U3menenue remnepaTtypsl B BeIpyOke Ha yriyonenuu 4100 meTpoB B
naboparopuu Ne 2. TemnepaTypHbIi JaTYMK YCTAHOBJIEH B pailoHe TallbHETO OCTAMEHTA
Ha yJlaJeHUH 58-MH METPOB OT IITOJIBHHU «BCIIOMOTaTEIbHAN.

22 240 2950 26¢ 270 250 290

Bonee Toro, B KOHIIe U3MEPEHU JTaKke TeMIlepaTypa B HUXKHEHW 4acTH BIPYOKHU
cTabunm3upoBanack U mpubiausmiack k 35 °C.

N3yyas TemriepaTypHbId peKUM B CAMOM BCIIOMOTATENBHOW IITOJIBHE, YAAIOCH
BBISIBUTHh BEChbMa PE3KOE€ W3MEHEHHE TeMIlepaTyphl B €€ KoHlle Ha 43 mnukere —
yaanenue ot yctbs 4200-4300 meTpoB (pucyHokK 75).

3/1ech CTpyu Mmapa BBIACISIOTCS U3 KPYTHIX U CONMPSKEHHBIX C HUMH TPEIIUH
IPYTOi OPUEHTUPOBKHU.

B 1ienom ke BayKHO MOJYEPKHYTh, YTO B BHIPAOOTKAX LITOJNBHU, OTXOJAIIUX OT
HEe B 3alaJHOM HAMpaBJICHUHU, ObIOT CTPYH TOpSUYEro Mapa, B TO BpeMsl KaK B
BBIPA0OTKAaX BOCTOYHBIX PyMOOB HAOJIIOJAtOTCS BBIXO/IbI XOJIOAHOM BOJBI.

HamnpamvBaeTcsi BBIBOJ O TOM, UYTO MOJIBOJIAIINE TEIJIO KaHAIbI PACTIOJIOAKEHBI
CO CTOpPOHBI JNbOpyca, W UYTO MPUMEPHO MO MPOCTUPAHUIO BCIOMOTATEIHHOM
ITOJABHU  PACHOJIATAETCA  HEKHM  TE€OJIOTMYECKWA  JKpaH, ONpEeIeIsIOLIni
MOCTYIUICHUE K 3aMajly OT HETO 00Jiee BHICOKOTEMIIEPATyPHBIX (IIIOUIOB.

HecmoTpst Ha TO, 4TO MpU KOHACHCAIIMM TEMIIEpaTypa B OKPYXKalOLEel Cpele
JOJKHA TIOHIDKAThCS, B TPOLECCE H3MEPEHUN OTMEUEHO OO0lllee TMOBBIIICHHE
TEeMIepaTyphl 3a HCTEKITHI o1, mpuMepHo Ha 2-3 °C.

B Hacrosimiee Bpemsi Temmeparypa MapOBO3AYIIHOM CMECH JIOCTUIJIA 3IECh

42-44 °C.
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Pucynox 76 - Pacnonosxenue TeMnepaTypHbIX TaTYUKOB B KOHIIE BEIPYOKH
(;mabopartopus Ne 2).
OOpartaer Ha ceOsi BHUMAHUE BBICOKUN TeMIIEpaTypHBIM I'PAaJUEHT, KOTOPBIii
OBLT TOJIydeH B MecTe pacroioxenus: jgadboparopuu Ne 2. [Tockonbky yriyOieHue
nabopaTopuu B CTOPOHY OT IITONRHU «BcmomorartempHas» coctaBisieT 70 M, B ee
KOHIIe HAOJIOMaeTCs 3aCTOWHAs 30HA, TJ€ MHUPKYJISAIUAS BO3AyXa MPAKTHUECKH
OTCYTCTBYET. Y CTAHOBHB JIBa TeMIEpaTypHBIX Jlorrepa Ha TOPIEBYIO CTEHY BBEPXY U
BHU3Y C pa3HOCOM 2,5 MeTpa (pUcCyHOK 76), yanoch MOJYYUTh PEe3yabTaT, KOTOPHIN

MPEICTaBJIEH HA PUCYHKE /7.

39,95

39,9

39,85

39,8

39,75 = BepxHsisi TouKa

39,7 = HWKHASA TOuKa

39,65

39,6

39,55

39,5

Pucynoxk 77 - TemnepaTypsl B KOHIIE BEIpYOKH aboparopun Ne 2. 3anuch Benach B
TeueHue S cyTok. M3mepenue.
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AHanu3upysi NpUBEJECHHbIE HA PUCYHKE 75 JaHHbBIE, MOXXHO BHJETh, YTO B
Nepuoj MPOBEJACHUS H3MEPEHUN TeMmreparypa HE MEHsJIach, a TEeMIepaTypHBII
rpagueHT B KoHIe BbIpyOkm paBeH 0,25 °C. IlomydeHHwsie naHHBIE ObUTH
MOATBEPAKACHBI U JTUCTAHIIMOHHBIMU U3MEPEHUSIMH, MPOBEICHHBIMHU IPU MOMOIIU
nupomerpa (Center 350 Series). OTMeTUM, UYTO JIOKQJIbHBIE TEMIEPATYPHBIE
rpaiM€HThl OTMEUYEHHOro MaciiTaba ObUIM OOHApY>KEHbl M B JIPYTHX MecTax
mTOJIbHU «BcrnoMoraTeabHas.

Hcnonp3ysl monydeHHOE 3HAYEHUE TPaJUeHTa C YYETOM TEIIONPOBOIHOCTH
BMEMIAIONIMUX TMOPOJI B OKPECTHOCTU ONU3JICKAIMUX MarMaTUYeCKUX CTPYKTYpP
yJaJ10Ch YCTaHOBUThH, YTO BEPXHUM CBOJI MAarMaTH4YeCKOro oyara B paillOHE Tropbl
AHJIBIPYM HAXOJUTCA HA TIyOMHE MOpsA/iKa 8§ KM OTHOCUTEIHHO YPOBHS MOps. DTO
COOTBETCTBYET  JAHHBIM, KOTOpble  OBUIM  OMNpENEJIeHbl  JAPYIUMHU,  Kak
TEOPETUUYECKUMHU, TAK U IKCIIEPUMEHTAIBHBIMA METOAaMHU [22].

B mpoiiecce npoBeeHNs] SKCIEPUMEHTOB ObLIM M3MEPEHBI TEMIIEPATYPhl TIPU
oMot JlorrepoB u B KoHIlE IITONBHU «BcromorarenbHasy». JTa 4acTh ITOJBHH,
r7ie TOJHOCThIO OTCYTCTBYET BJIMSIHUE BBITSKHOW BEHTWISIMU, 3aMIOJTHEHA MapOM.
31ech MOKHO HaOJIOAAaTh, KaK U3 CTE€H IITOJBHU BBIPHIBAIOTCS MOIIHBIE (PIIIOUTHBIE
MOTOKU B BHUJI€ BOJSHBIX CTPYH M razonapoBbix oOpa3oBaHuid. B pesynbpTare 3T0or0o B
HIDKHEW 4acTH IITOJIbHU copMHUpOBaAIICS CJIOM ropsiued Bojbl rnyOuHou no 70 cm.
[Ipoxomueckass MaiinHa, OCTaBJIEHHAsI CTPOUTENISIMU, OY€Hb CUJIBHO KOPPO3UpOBaHa
(4acTu MalllMHBI PACCHIMAIOTCS MPU MNPUKOCHOBEHHH). Jlorrep, yCTaHOBJICHHBIM Ha
ATON MaluHe, 3aUKCUpOBal TeMIEpaTypHbId pexuM B TeueHue 11 cyrtok. DTu
JTaHHBIE MPEJICTABJICHBI HA PUCYHKE 78. AHAIU3UPYS UX, OTMETHM, YTO TEMIIEpaTypa
3leCh HE OcCTaercs MOoCTOsiHHOM. MHorna HaOmromaroTcss (PIIyKTyaluuu BEJMYUHOM
2-2,5°C> a cpemsss Temmeparypa B KoHIe mmToibHU cocTaBiuser 40-41 °C.
[IpeOriBaHME UeOBEKa B 3TOM paiioHe 3aTPYJIHEHO: HeJA0CTaToK kucioponaa, 100 %
BJIA)KHOCTh B COYETAHMM C JOCTAaTOYHO BBICOKOM TemIieparypou. Bce 310 He
MO3BOJIMJIO M3MEPUTh HAM TEMIEpaTypHbIA PEXUM B CaMOM KOHIIE IITOJIHLHU B
MecTax BbIxojAa (IIOUIHBIX TOTOKOB.

Ot JaHHBIC MbI IJNIAHUPYCM ITIOJTYUYUTH B 6y,£[y1ueM C IIOMOIIBIO CIICHIHNAJIBHBIX
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Pucynok 78 - Xapakrep n3MeHeHUs TEMIIEPATypbl B KOHLE IITOJIbHU
«BcnomorarensHas» BHO PAH, yrnyonenue B ropy Anasipun 4350 metpoB. M3mepenue
TEeMIIEpaTypbl IPOU3BOANUIIOCH B TeueHHUE 11 CyTOK mpH MOMOIIKM MUHUATIOPHBIX
tepmorpado High Capacity Temperature Loggers iButton ¢ kopmopaTuBHbIM
ob6o3nauennem DS1922.

AHanu3 BceX MPUBEJCHHBIX BHINIE JAHHBIX OJJHO3HAYHO CBUJIETEIBCTBYET O TOM,
YTO BYJIKAH DJIbOPYC OTHOCHUTCS K KAaTErOPUM AKTHBHBIX BYJIKAHOB, HO «CILIIUX» B
Hacrosiniee BpeMsd. [lomydeHHbIe HOBBIE JTaHHBIE JAIOT OCHOBAHME IOJIaraTh, YTO HE
UCKITIOUYEHO  BO30OHOBJIEHHME  BYJKAHMYECKOM AaKTUBHOCTM Kak B  Ipeenax
BYJIKAHUYECKOW TIOCTPOMKH, TaK M Ha YJAJICHUU OT Hee. B psie MecT Ha ByJIKaHe
AMU30/IMYECKA HAOJIIOMAETCs CIOHTaHHAas (ymapoibHash aKTUBHOCTb, OCOOCHHO O[]
BOCTOYHBIM BEPILIMHHBIM KpaTepoM U Huke ckanl [lactyxoBa (BBIOPOCHI CEPHHCTOIO
ra3a u mapa BJI0JIb TEKTOHUYECKUX TPEIIMH MO JIEAHUKOM, B PE3yJIbTaTe 4ero B Telie
MOCJIETHETO 0OpPa30BAUChH JIMHEHHBIE MPOTAIMHBI M TPOThI). BaxkHO OTMETUTH, YTO
nocsie 2002 T. MHTEHCHMBHOCTh M YacTOTa MPOSIBICHUS (PYyMapOJIbHON aKTUBHOCTU
yBenuuminch. HaOmiogenuss MOATBEPXKAAIOT YCWICHHE (DIIOMIHON aKTUBHOCTHU
MPAKTUYECKHU Ha BCEH TEPPUTOPUH DIIbOPYCCKOTrO BYJIKAHUUECKOTO IIEHTpA.

B mpomecce mnoneBeix padbor 2006-2007 rr. B pailoHe DnbOpyccKoro
BYJKAHMYECKOTO  IIEHTpA  YCTAHOBIIEHBbl  CJIEAYIOIIME  BaXKHbIe  (DaKThI,
CBUJICTEIILCTBYIOIIUE O BO3MOXXHOW aKTHBU3AIMK BYJIKAHMYECKHX IPOIIECCOB Ha
riyOuHe (B MarMaTH4YeCKUX KaMepax U ouare).

Emie B centsiOope 2002 r moa BOCTOYHBIM BEPIIMHHBIM KpaTepoM DibOpyca, Ha
mwiomanan okojo 150x250 M, mnpousonuio OBICTpOE TasHUE CHEXKHO-JIEAOBOTO

MoKpoBa. B pe3ynbTaTe 0OHAXKUICSA TOJOIECHOBBIN JTABOBBIM MOTOK B BUAE YEPHOTO
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narHa (pucyHok 79). OTMeTuM, 4TO HMMEHHO B 3TOM palOHE BYJIKAHUYECKOU
MOCTPOMKHU, IO JAHHBIM JUCTAHIIMOHHOTO 30HJIUPOBAHUs, HAXOAUTCSA TEIUIOBas

aHoMaimst Ne 1-A [22].

Pucynok 79 - O6muii Bua Ha BynkaH Das0pyc co ctaniuu Kpyrosop. [lox
BOCTOYHOU BEPITUHOW BUIHO YEPHOE MSATHO, 00Opa30BaBIleecs B pe3yabTaTe OBICTPOTO
TasHUSL CHEXHO-JIeI0BOTO TTOKpoBa (ceHTsi0pb 2002 1., poro. JI.E. CobuceBuya).

B npouecce moneBbix paboT HaMu ObUIO YCTAHOBJIEHO, YTO ILIONIAJb HTOTO
YEpHOI'0 MATHA Ha TerioBord aHoMaimu Ne 1-A [22] yBenuuunace BABoe. Kpome
TOr0, HEMOCPEICTBEHHO MOJI BOCTOYHON BepHIMHON DibOpyca, Ha BBICOTE OKOJIO
5400 M MOSIBUIUCH €Ille JBa HOBBIX MATHA (CO CTOpoHBI pek backan u Maka).
[losiBnenue mnsATEeH Takke OOYCIOBIEHO OBICTPHIM TasHHUEM JibJla B TIpejaesiax
YKa3aHHOW TEIJIOBOM aHOMAaJuHu, B pe3yJbTaTe€ 4Yero MNpOJOJLKHIOCH OOHa)XKEHUe
TOJIOLICHOBBIX JIABOBBIX IMOTOKOB.

Cotpynnukamu JlabopaTopun npuxiagHo reodusuku u Bynakanojgoruun D3
PAH wu xkadenpsl upesBbiuaitnbix cutyanuii KbBI'Y B mponecce mnpoBeneHus
AKCHEAUIMOHHBIX HCCIIEIOBAaHUN Ha BYJIKAaHHMYECKOM TNOCTpoiike OibOpyca B
paiionax TeroBbix aHoMannii NeNe 1 u 1-A 3adukcupoBaHa BeipakeHHas GIrougHas
AKTUBHOCT.

B pesynmbrare 3TOrO0  mpolecca  akTUBU3HMpOBalach  (PymapolibHas
JeATeNbHOCTh, & HA OOHAXKUBIIUXCS CKAJIBHBIX BBIXOJIaX, CIIOKEHHBIX JIaBaMU, ObLIN
oOHapy»XeHbl HOBOOOPA30BaHHbBIE KOJOHUU JTUIIAHUKOB.

HEI6J'IIOI[aeMBIC AHOMAJIBHBIC SABJICHHA, PA3BUBAIOINUCCA HaAa TAaKHMX BBICOTAX

134



(4500-5000 ™), oOycCHOBJIEHBI, CKOpPEE BCEr0, IMOCTOSHHBIMU MOBBIIICHHBIMHU
TEMIIEPATYPaMH Ha OTAEJIBHBIX y4aCTKaX B MPENENIax BBIACIECHHBIX TEMIIEpaTypPHBIX
aHomamui. IIpum 3TOM OAHOW W3 OCHOBHBIX IIPUYMH INOBBIIMICHUS TEMIIEPATyp B
OTJIEIbHBIX pallOHaX BYJKAHMYECKOW MOCTPOUKHU DIbOpyca €CTECTBEHHO CBS3bIBATh
C HAOJIIOJAIOIIICICSl B 9TOM peruoHe (IrouIHON aKTUBHOCTHIO.

B noareepxkaeHre cka3aHHOrO ClelyeT MPUBECTU U TOT (DAKT, YTO B 3amaIHON
gyacti aHoMainu Ne 1 IpOMCXOOWUT HMHTEHCHUBHOE OTCTYIUIEHWE SA3bIKA JICTHUKA
Kroxropium.

3/1eCh aNbIIMHACTBI HEOJHOKPATHO OTMEYAJM 3allaX CEpHUCTOrO rasa.

B aBrycre KOMIUIEKCHAas JKCIIENMIMA, BKJIOUHaromas ydeHblXx HMHcTuTyTa
¢uszukn 3emnn PAH u KabGapauno-bankapckoro rocyiapcTBEHHOTO YHUBEPCHUTETA
MunucrepctBa o0pa3zoBaHuss M Hayku P®, coBepmmia 4 BOCXOXKIEHUS Ha
BOCTOYHYIO U 3ala/IHYI0 BEPIIMHBI ByJIKaHa DIbOPYC U K 03€PY Y MOJHOXKbS JIETHUKA

Mansiii Azay (pucynku 80, 81).

Pucynok 80 - Mecrta ycTaHOBKM aBTOHOMHBIX TEMIIEPATYPHBIX TaTYHMKOB (JIOTTEPOB)
Ha TeJie BYJIKAaHMYECKOH MOCTPONKHN Db0pyca B MEPHOJ MPOBEICHUS SKCIIETUITHOHHBIX
pabor.

Pucynok 81 - Orcrynaronuit tennuk Mansiit A3ay. CripaBa BUAHa 4acTh 03€pa,
00pa30BaBIIETOCS B PE3yJIbTATE TASTHUS JICTHUKA.
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[Ipn BOCXOXJI€HMM Ha BOCTOUHYIO BEPIIMHY B COCTaB JKCIEIUIMHU ObLIN
BKJIIOUYEHHI U TipeAcTaButenu Muctutyra reorpadpun PAH.

OcCHOBHbBIEC HAIPaBJICHUS SKCHEIUIMOHHBIX PA0OT MMENH UEIbI0 H3YUCHHE
TEIUIOBBIX IPOIIECCOB B palioHe DIbOPYCCKOTO BYJIKAHMYECKOTO IIEHTPa C BBIXOJIOM
Ha OOHapyXEHHbIE paHee TEIJIOBbIE AaHOMAJIUM U OLEHKY COBPEMEHHOM
(dbyMaposbHOU JiesTenbHOCTH. Bo3riaBisii Bce 4YeThIpe BOCXOXKIECHHSI HM3BECTHBIM
aNBIIMHUCT U Y4YeHbIH, K.T.H. Ceparoxkos 1.1.

Ve mepBoe BOCXOXKJICHHE Ha BOCTOYHYIO M 3alaJIHYI0 BEpIIMHY yOenuiau
YJIEHOB JKCIIEAULMU B TOM, YTO B 3TOM PETHMOHE HA MOBEPXHOCTHU BYJIKAHUYECKOU
IIOCTPOMKH Pa3BUBAIOTCA aHOMAJbHBIE TEIUIOBBIE IIPOLeCChl. Ha BOCTOYHOM BepIINHE

ObL1a 0OHapy>KeHa pymaposia pUCyHoK 82.

Pucynok 82 - ®ymapona Ha BbicoTe 5599 meTpoB. Bocrounas BepiimHa. CHUMOK
N.N. Ceparokosa.

TemnepaTypHble HaONIOACHUS, MPOBEJICHHBIE B pallOHE BOCTOYHOM BEPIIMHBI
BYJIKaHa, MOKA3aJId, YTO TEMIepaTypa MOBEPXHOCTHOT'O CJIOS TOPOJIbI Ha AHE (hyMapoJIbl
cocTaBmia, B MOMeHT mocemeHus, 6°C. YYacTHUKM SKCHETUINN OIIYINATA BBIXOJ
(dronioB (MapoB U IPYTHX ra3oB), 3aTPYAHSIONIMX UX MPEObIBAHUE HETIOCPEACTBEHHO B
paifone ¢ymaponsl. Jlpyrux ¢ymapon Ha BOCTOYHOM BEpIIMHE B TMEPUOJ STOTO
MoceuieH st 00HapyKEeHO He ObLIO.

OT6opbl MpoO raza Ha CEpOBOAOPOM, YIIECKUCIBIN ra3 U METaH MPU MOMOIIN
MOOMIBHBIX MPOOOOTOOPHUKOB Jaldu OTpUIATEIbHBIN pe3yisTar. CKopee BCero, B

COCTaBC H&6HIOI[&BIHI/IXCH IMapOBbIX 3MaHaHHﬁ, 3aTPyAHSABIINX JAbIXaHHC,
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MPUCYTCTBOBAIM B 3HAYUTENbHBIX KOHIIEHTPAIUAX PaJIOH, TEIUN U APYTUE ra3bl, UTO
B YCJIOBHUSIX KHUCIOPOJHOW HEJOCTATOYHOCTH U CO3/1aBajio JUCKOMGPOPTHYIO
00CTaHOBKY.

beutn mpoBesieHbl U3MepeHus: pa3MepoB (pyMaposbl. ITH JaHHBIE TPECTABICHbI
Ha pucyHke 81.

N3mepenne TemrmepaTyp Ha TIOBEPXHOCTH BYJKAHUYECKOM IMOCTPOUKHU
MpPOU3BOAWIOCH, TMpU ToOMoIIM MHUHHATIOpHBIX TepmorpadoB High Capacity
Temperature Loggers iButton ¢ kopnopatuBHbiM o0o03HaueHueM DS1922. Onm
SBJISIFOTCS KOHTAKTHBIMHU 3alUIICHHBIMU pPETUCTpATOpaMU TEMIEPATyphl, OTHO-
csammMHucs K ceMerictBy iBDL.

Tepmorpadsr npousBosaTes komnanueit Dallas Semiconductor Corp. ¢ mast 2004
roma. Kaxapli w3 HUX TMpeACTaBIsSeT COOOM  TOJHOCTHIO  3aAIUIICHHBIN
OJTHOKAHAJIBHBIN AJIEKTPOHHBIA caMOMHcell (J1aee Jorrep).

OO0muii  BUJ ~ TeMmmepaTypHOro Jjorrepa U uHTepdeiica [ ero
MIPOrPpaMMHUPOBAHUS U CHATHA PE3YJIHTATOB MPUBEICH HA PUCYHKE 83.

Jlorrep obecrieurBaeT HAKOIUIEHWE B COOCTBEHHOW SHEPrOHE3aBUCHMOM MaMSTH
3HAYEHUW TeMIIepaTyp CPelbl, OKPYKArOIel WX KOPIYC, B PA3IMUHBIX U3MEPUTEIbHBIX

JAraria3oHax ¢ HpHB?ISKOﬁ K p€aJiIbHOMY BpCMCHHU.

Pucynok 83 - TemnepatypHblii jiorrep.

TexHosorust U3MepeHusi MOBEPXHOCTHBIX TeMIEpaTyp B palioHe DIbOPYCCKOTro
BYJIKAHMYECKOTO LEHTPA CBOAWIACH K CIEAYIOIIEMY. 3anpOrpaMMHUpPOBAHHBIE HA
3aJJaHHBIA BPEMEHHOW MHTEPBAJI 3aIMCH TEMIIEPATYPHI JIOITEPHI YCTAaHABIMBAINCH HA
MOBEPXHOCTU BYJIKAHUYECKON TMOCTPONMKH TakuM oOpa3oMm, 4YTOOBI MpsIMbIE
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COJIHEUHbIE Ty4YH HE BHOCUJIU OOJIBIINX MCKAXKEHUN B UX MMOKA3aHUSI.

B mnpouecce BOCXOXKIEHMS Ha BEPIIMHY, N0 MEPE NOABEMA YYACTHUKOB
AKCHEAUIMY HA BEPIIMHY TEMIIEpATypHBIEC JIOITEPHl YCTAHABIMBAIUCH B MECTax, IJe
HMMEJIUCh BBIXOJAbl KOPEHHBIX MOPOJ (JIABOBBIX MOTOKOB U JIPYTHX T'€OJOTMYECKUX
oOpaszoBanuii). Bo Bcex cnydasx, Korja HpeACTaBIsIOCh BO3MOXKHBIM, JIOTTEPHI
YCTaHABJIMBAJIUCh B paCHICIMHBI HAa TEHEBOM CTOPOHE TakuM o0O0pa3oM, YTOObI
n30eXaTh  «HECAHKIMOHUPOBAHHOI0»  JIOCTyINa JIFOOOMBITHBIX  AJbIIMHUCTOB,
COBEPIIAOIINX BOCXOXKIEHUA HAa BocTOUHYI0 1 3anmagHyto BEPIIUHBL.

OpnHako M B 3TOM Clydae HaM HE yJanoch M30€KaTh anmaparypHbIX noTeps. B
Mpoliecce MpoBeIeHUs padoT 2 jorrepa 0ecciieTHO UCUES3ITH.

[Ipumep 3amuMcu TMOBEPXHOCTHOM TeMmmepaTypbl, 3a(UKCHUPOBAHHOW Ha
ByJKaHM4eCKOM mocTporike jorrepoM Ne 1 Ha BeicoTe 3828 M. (B pailoHE XUKUHBI

[JISIIIUOJIOTOB), IPUBEJIEH HAa PUCYHKE 84.

PucyHnok 84 - Pe3ynbraTel n3mepeHuid Temmneparypsl gatunkoM Nel Ha BbicoTe
3828 M (pailoH XM>KUHBI TJISIIIUOJIOTOB).

Jatuuk Ne 1 OblT yCTaHOBIIEH MPSIMO B BBIXOJIBI JTaBOBOI'O MOTOKA HA BHICOTE
He Oosiee 15 cM OT MOBEPXHOCTH BYJIKAHUYECKON MOCTPOUKH; JeIHUK Manbiii A3ay
(cpenvHHas 4acTh) HAXOJUTCS HUXKE MECTa YCTAaHOBKH JaTuuka Oosiee yeM Ha 200

METpOB (PUCYHOK 85).

Pucynok 85 - Mecro ycranoBku jorrepa Ne 1 Ha ByJIKaHMUECKON OCTPOMKE.
(Beicora 3828 M, ceBepnas muporta 43°18.211, Boctounas noarora 42°27.560).
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Pe3ynbpraTsl n3MepeHnit MOKa3bIBAOT, YTO B PallOHE YCTAHOBKH JIOTTEPAa NMEETCS
yCTOMUYMBAsE TEMIIEpaTypHas aHOMAJIAA. leMneparypsl 37€Ch U3MEHSIOTCA B TECUCHHUE
cyrok ot 0,2 mo 8,0-10,0°C, a B ciy4ae macMypHOH TOTOIbI, KOTJa B paiioHE
BYJIKAHWYECKOM  TOCTPOMKM  CIUIOIIHAs  OOJayHOCTh, TEMIIEpaTypa  OCTaeTCs
MIOJIOKUTEITLHOU U THEM U HOUBIO — B Tipeaenax 2,0 °C.

OtMetrnM, 4YTO 3Ta O00JacTh BYJIKAHMYECKON TMOCTpoiiku IanOpyca
BIOUCHIBAETCA B TEIUIOBYIO aHomainuio Ne 1A, BBIICICHHYIO METOAAMHU

AUCTAHIMOHHOTO 30HAUPOBAHHA.

Pucynok 86 - Pe3ynbraTel U3MEpEHHI TIOBEPXHOCTHBIX TeMIeparyp Jjorrepom Ne 2.

[lepeliteM K pacCMOTPEHMIO pe3YyJIbTATOB MW3MEPEHUS MOBEPXHOCTHBIX
temnepatyp Jlorrepom Ne 2 nHa BbicoTe 3904 M. IIpuGop ObLT yCTaHOBIIEH HUXKE
[Iputora 11 Ha cKaJbHOU rpsiae, KOTOpas OKpyKeHa OOLIMPHBIM JIETOBBIM IOJIEM

(pucynok 87).

Pucynok 87 - Mecro ycranoBku jorrepa Ne 2. (Bricota 3904 M, ceBepHas mupora
43°18.443, Boctounas gonrora 42°27.556).
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3adukcupoBaHHBIE 3]IeCb B  MPOIECCE  MPOBEICHUS  DKCIIEPUMEHTA
CpPEIHECYTOUHBIE TEMIIEpaTyphl UMEIOT MOJIOKUTEIbHBIA OanaHC, a B MACMYPHYIO
MOTOAYy JHEM U HOYBI0 OHU KoyeOmioTcss B paiione 0-2,0°C, 4ro BHONHE
YVKIIQJIbIBA€TCSI B pE3yJjbTaThl, IMOJYyYEHHBbIE  METOJaMH  JIUCTAHIIMOHHOTO
30HJIUPOBAHMUS JJIsSl 3TOTO YYACTKa MOBEPXHOCTH BYJIKAHUYECKON MOCTPOUKHU.

W Tonpko MHOTIA pe3KHE MOXOJOAAHUs OKPYKAIOIIEro BO3yXa Hapsay C
yparaHHeIMU BE€TpaMH NPUBOAST K HM3MEHEHUSM YCTAaHOBUBILIETOCS pHUTMa
TEMIIEPATYPHOTO PEXMMa B 3TOM MECTE BYJIKaHMYECKON MOCTpoiku. IMEeHHO Takue
MOTOJIHBIE YCIIOBUS, KOTOPBIE XapaKTepHbI sl DIbOpyca Jlaxke B aBryCcTe, MIPUBEIIU K
norepe 7 JOTTEpPOB, YCTAHOBJICHHBIX Ha BYJIKAHMYECKOW MOCTpOMKe B paloHe
BocTouHo# BepIIMHEI.

Jlorrep Ne 3 Obin ycranoBieH Ha BbicoTe 4699 M (B pailone ckan Ilactyxosa).
N3mepenust mpoBOMITUCH B TEUEHHUE CYTOK. Pe3ynbTaThl 3TUX U3MEPEHUI MPECTaBICHbBI

Ha PUCYHOK &8.

e T

R 4

Pucynok 88 - Pe3ynbraTel n3mepenuii temmneparypsl gorrepom Ne 3
B parione ckai [lactyxosa.

[TonyyeHHbIE pe3yNbTaThl CBUAECTEIBCTBYIOT 00 YCTOMYMBOM TeMIlepaTypHOI
aHOMaJIUM B 3TOM pailoHe. CpenHsd TeMmIepaTypa HaxOJHUTCS B IHpenenax
ot -1° no +1 °C.

Jlorrep Ne 4 Obu1 ycraHoBiieH Ha BbicoTe 5300 M. (cemnoBuHa DnnOpyca).
N3mepenus npoBoanuck ¢ 4 yacoB yTpa 10 12 gacos.

Takoil pexuM u3MepeHUl ObUl OOYCIIOBIIEH KpAaTKUM MpeObIBaHHEM
YYACTHUKOB JKCIIEIULIMU HA 3TOM BBICOTE. Pe3ynbTaThl H3MEPEHH peICTaBIEeHbl Ha

pucyHke 89.
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Pucynok 89 - Pe3ynbrarel u3mepeHuii remieparypsl JaTaukom Ne 4
B pallOHE CeTOBUHBI DIbp0pyca.

B paiione cenyoBUHBI TOBEPXHOCTHBIE TEMIIEPATyphl B YTPEHHHE 4YaChl
HaxomsATCa B mpeaenax oT -8 mo -9 °C. Takue BeNMUWHBI TEeMIEpaTyp Uil TOTO
y4acTKa BYJIKAaHHMYECKOW MOCTPONKH CBHUJIETENIBCTBYIOT 00 aHOMAaJIbHBIX TEIUIOBBIX
IIPOIIECCAX.

Jlorrep Ne 4 Owi1 ycraHoBneH Ha BbicoTe 5220 M (BmaauHa Krokwooptiio).

Pe3ynbprarsl n3mMmepenunii npeacTaBiIeHbl HA pUCYHOK 90.
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Pucynok 90 - Pe3ynbraTel n3mMepeHuid Temneparypsl JaTunkom Ne 5.
Brnagnna Kroktoptito.

B paiione Bnagunbl KioKIOpTii0 MOBEPXHOCTHBIE TEMIEPATYPhl B yTPEHHUE
Jachl HAXOATCS B Ipeaenax ot -6 1o -9 °C.

Jlorrep Ne 5 Obu1 ycTaHOBIIEH B pailOHE BOCTOYHOM BEpUIMHBI DibOpyca Ha
BeicoTe 5617 M. Ilepuon mamepenuit ¢ 10:15 no 11:00. Takoit pexxum u3MepeHU
ObLT 00YCIIOBIEH KPATKUM MPEObIBAHUEM COTPYITHUKOB Ha 3TOM BHICOTE.

B paitone Boctounoii BepmuHbl (CKaIbHOM) OnpOpyca MOBEPXHOCTHBIE
TEMIIepaTyphI B IIEPHOT I3MEPEHUS HAXOIITUCH B ipenenax ot 0 1o 16 °C.

Takum  00pa3oM, KOHTAKTHOE HW3MEPEHUE TEeMIEPATypHOIO  peKUMa

IIOBCPXHOCTHU BYHKaHH‘IeCKOﬁ HOCTpOfIKI/I MO3BOJIMJIX  YCTAHOBUTHL  HAJIU4YHC
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TEMIIEpaTypPHBIX aHOMaJHil, KOTOpPbIE CBUJIETEIBCTBYIOT 00 aKTHUBU3aLMUH (DIFOUIHO-

MarMaTU4eCKHX IMponeccCoB.

e
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Pucynok 91 - Pe3ynbrarel usmepenuii TeMnepaTtypsl JaTaukoM Ne 6.

Pucynok 92 - Mecto yctanoBku jorrepa Ne 6 Ha IOBEpXHOCTH BYJIKAHUYECKOU
nocTpoiiku. BocTounas (ckanpHas) BepuinHa Jnp0pyca, Beicota 5617 M.

OTH BBIBOJBI MOATBEPKAAIOTCA U IPYTUMHU HaOMIOAEHUsMU. Tak, B mpeaenax
TersioBol aHomanuu Ne 3 B paiione mepeBasia Mpuk, HaOM0JaeTCs MHTEHCHUBHOE
TassHUE CHEKHO-JIEJOBOTO IOKpOBa. B 3amamHON 4acTu 3TOM aHOMAaauyd OTMEYEHO
pa3BUTHE MPOTAIUH C OOpa30BaHHEM T'POTOB B ()MPHOBOM CHETrY M B JIEIHUKE, C
NEPUOJINYECKUM BBIIEJIEHUEM Mapa (BO3MOXKHO, (yMapOIbHOTO MPOUCXOXKICHUS) U
3amaxoM CEPHUCTOTO rasa. Pe3ynpTaTel W3MEpeHMsT TEMIEPATypHBIX IIOJIEH Ha
IIOBEPXHOCTH BYJIKAHUYECKOW ITOCTPOMKM TOATBEPAWIN, 4YTO IIOJYYEHHBIE IIpU
00pa0OTKE HOYHBIX TEIUJIOBBIX CHUMKOB cO chyTHUKa NOAA  pe3ysbTarhl
CBUJETEINBCTBYIOT O BO3MOXKHOCTH  BBIABJICHMS B  BBICOKOTOPHBIX  panOHax
«MAJIOAMIUIATYIHBIX» TEIUIOBBIX aHOMAIMK pamumycoM S5-10 KM, CBSI3aHHBIX C

CYILIECTBYIOIIUMH  MPUMOBEPXHOCTHBIMU  (IIPOMEXKYTOYHBIMU)  MarMaTU4eCKUMU
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KaMCpaMu. Kak noxkazamu PpE3yJibTaTbl HAIINX HCCHCHOB&HHﬁ, TCIINIOBBIC aHOMAJIHNH,
BBLABJICHHBIC B 30HAaX pPa3BUTHA OJCACHCHHA Ha CeBepHOM KaBKaSG, OKa3bIBAOT
HWHTCHCUBHOC BOSﬂGﬁCTBHC Ha TUHAMHKY TCX qacTen JICAHHUKOB, KOTOPEBIC PACIIOIOXKCHBI
HaaA HUMM. HOBTOMy IIpAU Pa3InYHbIX BHAAX TIHIHAOIOTHMYCCKHUX I/ICCJIGI[OBaHI/Iﬁ
H€O6XOI[I/IMO YUUTBIBATL  PE3YJIbTATBI aHaJIM3a HOYHBIX TCIUIOBBIX CHHMMKOB,
IMMOJIYYCHHBIX C PA3JIMYHBIX CUCTCM CITYTHUKOB. MOHI/ITOpI/IHF HMHTCHCHUBHOCTH TCILVIOBBIX
aHOMaJIHﬁ, IMPOCTPAHCTBCHHO COBIAJAOIIHUX C IIPHUIIOBEPXHOCTHBIMHM MaIrMAaTHYCCKHMHA
KaMC€paMH, BbIABJICHHBIMU KOMIUICKCOM MCTOHOB, MOXCT CIYXKUTb XOPOIIUM
HHIWKATOPOM BO3MOKHOCTH BO300HOBJICHUS BYJ'IKaHI/I‘-IGCKOI\/'I AKTUBHOCTHU B N3y4aCMOM

pETroHe.

1.3.3 UccienoBanue TeMieparyp Ha BYJKAHUYECKOH MOCTPOiiKe B pallOHe

o0pa3oBaBLIerocs osepa 0.m3 Jgegnnka MaJjblil Azay

Pa3BuTHe TEIIOBBIX MPOILIECCOB HA IMOBEPXHOCTH BYJIKAHUYECKON MOCTPOUKH
DOnpOpyca MPUBENIO K MHTEHCUBHOMY TasiHUIO HEKOTOPBIX JIETHUKOB. B pesynbrare B
paiione neanuka Manbiii A3ay NosBIIOCH 03epo. Hamu ObUT0 IPOBEJEHO CrieUaIbHOE
BOCXOJKJICHHE C LIEJIbI0 U3MEPEHUS TEMIIEPATYPBI B 03€PE, PACHIOI0KEHHOM HECKOJIBKO
HIDKE s3bIKa JienHuka Manbsiid A3zay Ha BbicoTe 3286 MetpoB. KoopaumHartel o3epa:
BbIicoTa 3276 M, 43°17” c.m., 42°27” B.A.). B mporiecce maMepeHnii MCHOIB30BAICS
koMIuiekT  obopynoBanust  «PEXUM-ABTOMAT-TEPMO-10-100»,  xoTopbiii
MO3BOJIMJI OPTaHU30BaTh aBTOMATU3UPOBAHHBIC HAOIOACHUS (C HAKOIUICHHEM JTAaHHBIX

Ha IIU(PPOBBIX HOCUTEISX) 32 TEMIIEpPATypaMH B TITyOuHe o3epa (pucyHok 93).

Pucynok 93 - Tepmokoca B cOope. Ha nepegHem miiane jorrep ¢ npucTaBKOU
(meHTpanmbHAast BCTaBKA) Ui yCTAaHOBKM MCXOJHBIX JTaHHBIX HA MPOBOANMEBIE n3MepeHus. Ha
KOHIIe Ka0Oessl MPeyCMOTPEH OTTATUBAIOIIHNIA TPy3, 00JIErJaronifii yCTAaHOBKY TEPMOKOCHI B

0OBOJIHEHHYIO CKBXXHHY.
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OCHOBHBIE TEXHUUYECKUE XapPaKTEPUCTUKU U3MEPUTEILHON CUCTEMBI:
- nuama3oH u3mepenui -20...+ 50 °C;
- YUCJIO TEMIIEPATYPHBIX TaTYUKOB B TepMOKoce — 10 mit.;
- JUIHA TepMOKOCHI — 100 MeTpoB;
- paccTOsIHUE MEXy TeMIepaTypHbIMU HaTuukaMu — 10 MeTpoB;
- OCHOBHas MorpemHocth u3mepenuit (%): He 6omee 0.5 (mpuBeAeHHAs K IOJHOM
TeMIepaTypHOH IIKAJIE);
- JIOTIOJHUTEbHASI IOTPEUIHOCTh, 00YCIIOBIIEHHAs U3MEHEeHUsIMU Temnepatypsl (%),
B auamna3zoHax temmneparyp oT -10 mo + 50 rpanycoB Llenbcus, Ha kaxasie 10
rpaaycoB: He 6onee +0,015;
- IUTaHUE — ABTOHOMHOE OT BCTPOCHHOM B JIOTTEP JUTUEBOU OaTapeu, CPOK CIYyKObI
KOTOpPOH 5 JeT;
- rabaputHble pa3mepsl: JuHUsA cBsizu — kadenb KCIIB-27 nnunoit 110 m; norrep c
auaMmeTpom kopiyca — 40 MM, 1nHOM 1o Koprrycy 190 mwm.

[locTaHOBKa Takoro »JKCHEPUMEHTAa OblIa BbI3BaHA HEOOXOIUMOCTHIO
MOJIYYEHHUs TaHHBIX O TeMIepaTypax Ha Pa3juyHbIX IIyOWHAX W Ha JHE, KOTOPbIE
c1a00 MOJBEPraroTCs COJIHEUHOMY Harpeny.

YToOb! Jydllle MOHSTh MPUPOAY MOTOKA TEIJIOBOM HHEPTHM, BBIXOIAIIECH Ha
MOBEPXHOCTh BYJIKAHUYECKOM TMOCTPOUKH, HEOOXOJUMO U3MEPUTH TIIyOUHHBIE
nepemnajbl TEeMmepatryp, TO €CTh T'€OTePMHUYECKUM TpaJUEHT, BbIpa)Karoluics
B °C/kM, u K03(p(HUIHEHT TEIUIONPOBOIHOCTH, BhIpaxkaromuiici B MB1/M-C.
[IpousBeaenune 3TUX ABYX 3HAUYECHUM MO3BOJISET Y3HATH INIOTHOCTh TEIJIOBOTO MOTOKA
Ha eMHHIY ruIomann (B Br/v?).

OOBIYHO TEOTEPMUYECKUN TPATUEHT U3MEPSETCSl Yalle BCEro B OypOBBIX
CKBaXMHAX (TOPHOMPOMBIIUICHHBIX WIA HE(PTAHBIX) MpPU TMOMOIIU T'€OTEPMUUYECKOTIO
30H/1a, KOTOPBIM JaeT MOKa3aHUsi ¢ TOYHOCThIO OoJiee YeM JI0 OJHOM JECSTOM Tpamyca.
IIpu 5TOM OOBIYHO [ETAIOT HECKOJIBKO JECATKOB 3aMEpPOB TeMIlepaTyp Ha pa3HOU
riyOuHe, 4ToObl MOMYYUTh YCTOMYUBBIM TEMIIEPATypHBIM TpajveHT, 4TOOBbI CHeaTh
3aMepPbI C TOYHOCTBIO BBIIIE OJTHOW JECATOM.

I[J'DI TOrO 4YTOOBI  HCKJIIOYHTH TCMIICPATYPHOC  HCKAXKCHNEC B  HCApAX
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BYJIKAHMUYECKON TOCTPOMKH, KOTOPOE HE HMMEET OTHOLUEHHS K IIIyOMHHOM TEeIuIoBOI
SHEPruM, FeOTEPMUYECKUI TpaJueHT HEeOoOXOAMMO pPacCUUTHIBATh Ha OCHOBE 3aMEpOB
TeMIepaTyp, CcAelaHHbix Ha mniyoune ©Oonee 300 wmerpoB. IlpoBeneHHbIMU
UCCIIEIOBAHUSIMU YCTaHOBJIEHO, YTO TAKHUE YCIJIOBUS 00OECIIEUEHbI B paiioHe 1abopaTopuu
Ne 2, xoropas 3ariry0nena B ropy Anapipun Ha 4100 MeTpoB.

Beime mokazaHo, 4YTO 3/€ch [OKa3aTeiab TEMIEpaTypHOTO TIpaJueHTa
CTAHOBHUTCSl YCTOWYUBBIM B T€UEHUE JJIUTEIBHOTO MEPHOJIa BPEMEHHU, a 3TO 3HAYMT,
YTO MOJYYEHHbIE 3aMEphl TEIJIONPOBOJAHOCTH MOKHO CUHUTATh COOTBETCTBYIOIIMMHU
IIIyOMHHBIM 3aMepaM, HEOOXOIUMBIM AJIs MOTYYEHUs] YCTOMUMBOIO 3HAYEHHSI TTOTOKA
TETJI0BOUW YHEPTUM.

B npakTuke noneBbIX UCCIEJOBAaHUM B pallOHE, T1I€ MPOBOAATCS 3aMEphI, Yalle
BCEr0  IMOATOTABIMBAIOT HECKOJBKO OYpPOBBIX CKB&)KHMH, HAXOJALIUXCS B
HEIOCPEJICTBEHHON OJM30CTH APYT OT Apyra, U B 3TOM ciiy4dae (PUKCUPYETCS CpeaHee
3HaueHHEe BcexX pacyeToB. K coxalieHHio, B pailoHe DIbOpyCCKOro BYJKAHHUYECKOTO
LEHTpa MMEETCS TOJIbKO OJIHA TJIyOOKas CKBa)KMHA, KOTOpas B HACTOSIIEE BpEeMs
HaxXOJUTCA B ABApPUHHOM COCTOSSHUU, M HECKOJBKO MEJKHX CKBOXMH B paloHE
BepxoBbeB p. KyOaHb, KOTOpbIE MBI IUIAHUPYEM HCIOJIB30BaTh B MOCIEIYIOLINX
AKCIIEPUMEHTAX.

Takum o00pa3oM, NPOBOJAS HU3MEPEHUsS B IIIYOOKOH IITOJNBHE IMOJ TOpOH
AHJIIBIpYM B 30HE, TJI€ OTCYTCTBYET BBITS)KHAs BEHTWISLUSA, MOYKHO HCKIIOYHTH
MHOTHE HWCTOYHHKM M3MEHEHMs IOTOKa TEIUIOBOM 3HEPTUH, a MOJYYEHHBIM CHUTHaN
CUMTATh ONTHUMAJIbHBIM IOKA3aTEJIEM TEIUIOBOIO PEKMMa 3€MHOM KOpPHI B pailloHe
Onp0OpyCCKOro BYJKaHHMYECKOTO LIEHTPA.

Jpyrum HampaBi€HUEM, I[O3BOJSIOIIMM COCTaBUTh MPEJICTABICHUE O
MOBEPXHOCTHBIX TEMIIEpAaTypax B paillOHE BYJIKAHMYECKOW NOCTPOMKH, SIBIAETCA
TEXHOJIOTHSI M3MEPEHUsl TEeMIIepaTyp B BBICOKOTOPHBIX pailloHax OiIbOpyccKoro
BYJIKAHUYECKOIO LieHTpa. OOpaTuMcsl K HEKOTOPBIM MaTepuaiaM, MOJyYEeHHbIM IPH
MPOBEICHUHN SKCIIEINIMN Ha BYJIKAaHUYECKYI0 NOCTpoiiky B 2007 romy.

TexHMKa MPOBEAEHUS SKCIEPUMEHTAIBHBIX Pa0OT Ha 03epe B pailoHE JIeHUKA

Marnsiit Azay Ha ByJIKAHUYECKOM MOCTpoiiKe DIb0pyca CBOAMIACH K CIEAYIOIIEMY.
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Pa3mepnl 03epa Ha MOMEHT MOCEIIEHUsI COCTABIISUIM 1o Oonbiioid ocu 470,0
METpOB, a o Manoi ocu — 180,0 meTpoB.

Paszmepsl o3epa, xkortopoe mnosiBuwiochk eme B 2002 roxy, B TeueHHME rozaa
MEHSIIOTCS B 3aBUCHMOCTH OT TEMIIEPATYPHOTO peXUMa B pailOHE JIeAHUKA. 3UMOMU
03€po 3aMep3act.

OpHako TonmumHa JsbpAaa He npesbimaeT 10-12 MM, mpu TemmepaTypax
OKPYXAIOIIEro BO3/AyXa, CHIDKAIOIINUXCSA B 3UMHUN nepuon 10 Bexndussl -30 °C u
Oonee.

[Ipu »TOoM mUIOWIA[b 3€pKaja HE MPETEepHeBACT KAKUX-TUOO CYIIECTBEHHBIX
W3MEHEHHM, UYTO CBHUJAETENBCTBYET O NPONOJLKEHUM TasHUSA jJeaHuka Mansiii Aszay
(KOTOpBI pPacmoJIOKEH B pailoHe OOHapyXeHHOU TemioBoi aHoManuu Ne 3) u B

3UMHHEC MCCAILIBI.

Pucynok 94 - Bua Ha o3epo co cropoHsl eqHuka Mansiit Azay. Ha 3anHem muiane
['maBubiii KaBkazckuit xpedet. UepHBIM KPYTrOM OTMEUYEH pailoH MOCTYTIIICHHSI TAIbIX BOJ,
CephIM — HE OOJIBILION pyUeil, BRITEKAIOMNN U3 03epa. UepHoii THHMEN TTOKa3aHO MECTO
YKJIQZIKU TeMIIepaTypHOH KOChI, KOTOpas pacrosarajiach BJOJIb 3alaHOro Oepera o3epa.

Pucynok 95 - Buja Ha oTrcrynaromnuii JieiHUK. 3a roj JISAHUK OTCTYNuiI Ha 27
MeTpoB. Ha nepeaHem 1maHe nanaTka SKCHEAUIMHU. 3/1€Ch pa3Meaics U3MEPUTEIbHbBIN
Jorrep.

146



w- —_—
45 ‘—1
40 - ] ‘—2
35 + ? | 3
30 1% =4
\ "» .‘__5
s WS -
' IS y I=
15 i 5 : |—sg
10 s A R e = ’.!J 19
5 ﬁﬂ"“w L_10]
0 :
2c28er2eegreRSrRNS8288R8L
SEJECER2RYPOorovoSwd sl

Pucynok 98 - Pe3ynbraTel HAOMIOACHNN TEMITIEPATYPHOTO PEKUMA
B paiioHe 03epa NpY NOMOLIY TEIIOBOM KOCHI.

OrMeTuM emie OAHO HAONIOJEHUE, KOTOpOE OBLIO CIETaHO B Mpolecce

IMPOBOAUMOTIO 3KCIICPUMCHTA. Ot sa3bIKa JICAHWKA B 03€PO BOAA IMOCTYIACT TPEMA
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IIOTOKaMH, KOTOpBIE K CpPEIWHE OHSA PE3KO YBEIMYMBAIOT CBOK HHTEHCHBHOCTD.
bimxe K HOYM MHTEHCUBHOCTH ITOCTYIUIEHUS BOJBI B 03€pO ymeHblnaercs. bamanc
BOABbl TOJBKO YAaCTUYHO PEryJHpPYeTCs BbITEKAIOIIMM pyubeM. HaOmonenus
ITOKA3bIBAIOT, YTO YaCTh BOJABI UCIIAPSAETCS, a KAaKasg-TO 4acCTh IPOCAYMBAETCS Yepe3
TPEIIMHOBATBIE CTPYKTYphl BIiyOb BYJKAaHMUYECKOW MOCTpOMKH. B 3nMHee Bpems
BBITEKAIOIIMIM pydyel 3amep3aer, M oOwui OajaHC BOABI B 03€pe€ peryjupyercs
TOJIBKO 3a CYEeT (PWIBTPAMOHHBIX CBOMCTB MOACTWIAIOMIMX TI'€0JOTHYECKUX

CTPYKTYp, CIAraroinx ByJKaHUYECKYIO TOCTPOUKY DIp0pyca.

1.34 JKCHEepUMEHTAJIbHAS  OLEHKAa  TeMIeparyp B o0uaactu

MarMaTH4ecKoil KaMepbl ByJKaHa JJIb0pyc

Cpenu ternoBbix anomanui CeBepHoro KaBka3a Ha mepBbld IUIAH BBICTYIIAET
palioH DnbOpyccKOro ByJKaHUYECKOro IeHTpa. M 3To He cliyyallHO, Tak Kak
DOnb0Opyc MO ONPECICHUIO SBISIETCS IEUCTBYIOIUM BYJIKAHOM B COCTOSIHUU TTOKOS
[23, 24]. PaGotamu pOCCHUMCKHUX YYEHBIX YCTAHOBJIEHO, UYTO MepupepuyecKuil u
MaTepUHCKUNM MarMaTU4YeCKue OoYaru ByJKaHa pacnoJyiaralorcs Ha riyoumHax 0-7 u
20-30 kM HM>KE YPOBHSI MOPsI COOTBETCTBEHHO [25, 26, 27].

B psiae nayyHbIX myOnuKanui mocaeHUX JIET JIeNaduCh MOMBITKU OMPEAETUTh
TeMIIepaTypy MarM B MarmMaTUYE€CKOM OYare M MarMaTHU4ecKoW Kamepe BYJIKaHa
Oneopyc. [IposiBIeHHBIN HHTEpEC K ATOM 3a/laue B MEPBYIO OYEPEdb CBSI3aH TC TEM,
9T0  OOJBIIMHCTBO  TIEOJOrO-TeO(PU3UUECKUX  MIPOILIECCOB,  CBS3aHHBIX  C
bopMUpPOBAHHEM KU3HEHHOTO IMKJIa AaKTUBHBIX BYJIKAHUYECKUX IIEHTPOB,
OMPENENAITCd MarMaTU4eCKUMH O00pa3oBaHUsIMU. OTH pabOThl ONUPAUCH B
OCHOBHOM Ha JIaHHbIE, KOTOPbIE ObUIH MOJTYUYEHBI C UCIOJIb30BAHUEM «XUMHUYECKUX)
TEPMOMETPOB, TOYHOCTh KOTOPBIX HE BEJMKA. YCTAaHOBJIEHO, YTO BIIMSHUE
CYHIECTBEHHOTO TEMIIEPATYPHOTO BO3JCHUCTBUS KOPHEBOM CHUCTEMBI BYyJKaHa Ha
OKPYXAaNIIyl0 €€ CpeAy HaXOAUT OTPaXEHHE U B TEMIIEPATyPHOM pEKHUME
YIJIEKUCTBIX MUHEpabHBIX BoJ (YMB) [23, 27, 28, 29].

Cerognsi yTOYHEHHE TEIIOPU3UYECKUX MMapaMETPOB, MECTOMOJIOKECHUS
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MarMaTM4ecKOro ouara M MarmMaTH4ecKoW Kamepbl B pailoHe OIbOpyccKoro
BYJIKAHUYECKOTO IIEHTpA, SIBJIAETCS MEPBOOUYEPETHOM 3ajayeil HE TOJBKO C TOUKHU
3peHHs] TEOPETUYECKOTO HW3YUEHHs BYyJIKaHAa OIbOpyc, HO M KpailHE BaKHOU C
MPAaKTUYECKOM TOYKM 3peHusa. UYeM ToyHee HalM [aHHBIE O TMOJO0XEHUU
MarMaTH4ecKux oOOpa3oBaHUM M HX TeMmmepaTrype, TeM O0ojee TOYHO MOXKHO
MPOCUYUTATh TEIJIOBBIE 3aMachl DIbOPYCCKOro BYJIKAHUYECKOTO LIEHTPA, YTO B CBOIO
ouepe/lb TO3BOJIAET CTaBUTh BONPOC 00 HCMOJB30BAHUU HETPATUIIMOHHBIX
HMCTOYHUKOB JHEPTUM B HApPOJHOM Xo03silicTBe pecnyOnuku Kabapauno-bankapusi.
O6nagas TPOMaJHBIM PHEPrETUUYECKUM IMOTEHIIMATIOM, MAarMaTHYeCKUE CTPYKTYPHI
MOT'YT 00€CHEUYUTh IMUPOKOE PA3BUTHE BJEKTPOCTAHIIMI U CUCTEM T'€OTEPMAIIBHOTO
TETUTIOCHA0XKEHUS.

B oOmem ciyuae ompejaeneHue TemmepaTyp B Heapax BYJIKAHA CBS3aHO C
pelieHreM o0paTHBIX 3a7a4 TEIUIONPOBOAHOCTH. [IpuHrUMas BO BHUMaHue, YTO TEIIO
B Tele BYJIKAHMYECKOM TMOCTPOMKU pPaCHpOCTpaHSETCS MPEUMYIIECTBEHHO
KOHJIYKTUBHBIM TEIUIONEPEHOCOM U pacrmojiaras JaHHbIMU O KO3 duiumenTax
TEIUIONPOBOJAHOCTH TOPOJ COCTABIISIIOIIUX BYJKAHUYECKYIO MOCTPOMKY MBI MMEEM
BO3MOXXHOCTh ~ TaKM€  pacueTbl  BBIMNOJHUTH. s  3TOro  HEoOXOauMO
AKCIEPUMEHTAIbHBIMU METOJJaMHU BBITIOJTHUTh U3MEPEHUSI TPAJMEHTA TEMIEpaTyp
HIDKE€ TOPU3OHTA BIMSHUS KIMMATUYECKUX LHMKJIOB HM3MEHEHUS TEMIepaTyp
(~20-30 m.).

OcHoBHas mpoOiemMa, KOTOpash BO3HHUKAET MPU H3MEPEHHH TEeMIEepaTypHOTO
rpaJieHTa B pailoHe BYJIKAHUYECKOW TMOCTPOUKH, - HEOOXOJUMOCTh OypeHUs
OMBITHBIX CKBaXXWH I1yOuHOU Oosee 60 MeTpoB. YUeHble HE MUMEIU JOCTATOUHBIX
(DUHAHCOBBIX CPEACTB, YTOOBI BBHIMOJHUTH MOAOOHBIE OypoBble pabOThl Ha
ByJIKaHH4eCcKoW mnoctporike. M Tonpko B 2009 romy coTpyaHHKaMm YUpeKICHUS
Poccuiickoit akamemun Hayk u3 MnHctutyTta reorpaguu PAH ynanoce mpoOyputh
CKBaXMHY 6 ceHTsA0pss 2009 r. ObUIO YCHEIIHO 3aBEPIICHO TIyOOKOE KEPHOBOE
OypeHue JieHMKAa Ha 3amajJHoM Iuiato OiubOpyca. DT pabOThl TPOBOAMIUCH
Nuctutytrom reorpaguu PAH B pamkax MexayHapoJHOro MOJSPHOTO TOJa.

I'maBHas 3amava uccnenoBanui, Hadateix B 2004 r., 3aKi04anachk B peKOHCTPYKIUH
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KIIMMaTU4YeCKUX u3MeHeHuid Ha KaBkaze W CO3JaHMU OCHOBBI ISl MOCTPOCHUS
KOMIUIEKCHOM  TAaJCOKJIMMATHYECKOM XPOHOJIOTMU  JUISI  YMEPEHHBIX  IIHPOT
CeBepHoOro nomymapus.

3anagHoe JIEHMKOBOE IUIaTO OibOpyca - ATO €AMHCTBEHHBIM OOLIMPHBII
(oxomo 0,5 KM2) CyOTrOpU30OHTANbHBIA yYaCTOK Ha JIEMHUKOBON MOBEPXHOCTH
OnbOpyca, pacnonoxeHHbidt Boie 5000 m. Ilnato mpencrasisier coboil BEPXHIOO
yacTh 0o0siacTu nuTanus JenHukoB bounbmiol A3zay u Krokioprmaio. Ha 3amane ono
oOpbIBaeTcsi B CTOPOHY JeAHuka KIoKopTito BepTUKaIbHBIMUA CTEHAMH U JI€OBBIMU
cOpocaMm, Ha BOCTOKE OTPAHUYEHO 3amajHON BepmHnHON DianOpyca, a ¢ ceBepo-
3amaja M I0ro-BOCTOKa - KPyThIMU CKaJIbHBIMHU TpeOHsamu. C 3amaja miaTo OTKPBITO
JUTSl BIATOHECYIIMX BO3YIIHBIX MAacC U MOJIy4aeT OCaJKU U3 CBOOOHOM aTMOc(hepHl,
KOTOpPBIE BHIMAAAIOT KPYTJIbIA IO/l B BUJIE CHETA.

Hanbonee wuHTEpecHbIM pe3ynbTaToM OypeHus CTajo OOHapyKeHue
40-caHTUMETPOBOTO MPOCIIOS MUPOKIACTUUECKOTO MaTepuana Ha riamyoune 107,27 m.
DTOT TMpOCIIOW, HUMEIOMHMI B pa3pe3e YETKYI0 BEPXHIOK TPAHUIY, MOXKET
COOTBETCTBOBaTh IMOCIEIHEMY BBIOpOCY TePpbl OJHUM U3 KpaTrepoB OibOpyca.
JlpyruM BaXHBIM pe3yJIbTATOM CTall TEMIEPATypHbI mpoduib B TIyOOKOM
CKBa)XKMHE, Ha KOTOPOM TeMIIepaTypa OT MOBEPXHOCTH 110 TiyouHsl 110 M MeHsieTcs B
nuana3zoHne ot -19 no -15 °C, a HuXKe 3TOro ypoBHS HAUMHAET PE3KO MOBBIIIATHCA C
rIIyOMHOM, ocTHras y Jioxka temneparypsl -2 °C.

Ha 3aBepmiaromiem »3tane KOMIUIEKC OypoBBIX pabOT ObUT  JIOMOJHEH
U3MEPEHUAMH TeMIepatyphl (UpHA U JbJa B CKBaXXuHe. TemmepaTypa B CKBa)KHMHE
U3MEpSIIACh B MPOLIECCE IMPOBEACHUA HATYPHOTO SKCIEPUMEHTA IPH IMOMOIIH
TEPMHUCTOPA.

TouHocTh ompenenenuss Ttemneparypsl 1o riayoune He Humxe 0,1°C.
Pe3ynbprarsl n3mMepeHnii NpeaCTaBICHBl HA PUCYHOK 98.

Koopaunatelt Touku Oypenus - 43°20°53,9” cau. u 42°25°36,0” B.1.,
aOCoJIfOTHAs BBICOTA TOBEPXHOCTH JeAHWMKa S115 M Haxg ypoBHEM Mops
(pucynok 99). beumo mpoBeneHo OypeHue A0 JIOXKa JIEAHWKA, HAXOJAIIErocs Ha

riryoune 181,80 m.
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B paborax Ha 3amagHOM IUIATO BYJKAHWYECKOM MOCTPOMKH DibOpyca
npuHuManu yyactue A.A. A6pamos, M.H. UBanos, M.I". Kynaxosuu, A.C. KyTy30B,
C.C. Kyty3oB, .. JlaBpenTheB, B.H. Muxanenko, C.A. Mapuenko, B.. OxonHbIi,
K.E. CmupHOB, A.B. IInmkos.

brnarogapst pabotam noktopa reorpaduueckux Hayk B.H. Muxanenko u ero
KOJUIEKTUBA CEroJHs BIIEPBHIE MOSBUJIACH BO3MOXXHOCTH HCIIOJIb30BaTh JAHHBIE O
rpaJueHTe TEMIEPATYP B TOJLIE JIbJA MPU SKCIEPUMEHTAIBHOU OLIEHKE TEMIEPATYP

B 00J1aCTH MarMaTu4ecKoil Kamepbl ByJKkaHa Iab0pyc.

Pucynok 99 - Mecro Oypenust niba.

B cBfA3M ¢ HEKOTOPOM HEONPENEIECHHOCTHIO B OJHO3HAYHOM OIIPEIECICHUUN
JUHEHHOro ydacTka (pucyHOK 99) HuKe paccuMTaHbl JBa NMPEAEIbHBIX I'PaJUEHTa
(HaUMEHBIINHI U3 BO3MOXKHBIX U HAMOOJIBIIINN).

3akoH Dypsbe:

q = -AgradT

B namem CJIydac OH MOKCT OBITH MCIIOJB30BaH IJIs1 pacdeTa TCIIJIOBOTO ITOTOKA

CIEAYIOIIUM 00pa3oMm:

7. -7, Bm
—__p17h
1 Al wm?’
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rac

T, — Temnieparypa B BepXHel 4acTH JIMHEWHOTO ydacTka Temiepatyp (C°).
T, — Temmnieparypa B HUXKHEH 4acTH JUHEHHOTO yuacTka Temmepatyp (C°).
Al — pnuHHA 3TOTO yyacTka (M).

A — ko3(pdunreHT TermIonpoBogHOCTH Jbaa (Bt/m-K).

2
g — IUIOTHOCTH TEIJIOBOTO MoToka (B1/mM”).
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Pucynok 100 - Pe3ynbTaTr n3mepeHus TeMIiepaTyp B CKBaKHUHE 1O TaHHBIM
Muxanenko B.H. Lludpamu 1 u 2 0603HaueHBI TPEASIEHO BO3MOKHBIE TPATUEHTHI
Temneparyp. 1- HauOoJIbIUI TPAJUEHT, 2 — HAUMEHBIINI IpaJIUeHT.

Hcnonp3ysd MOaHHbIE HATYpHOI'O JOKCHEPUMEHTAa MW NOACTABIASA 3HAYCHUSA
MpEAEIIBHBIX TEMIIEPATYP B PUBEIACHHOE BBIPAXXEHUE, IOy YHM:

1. gradT=0.133 K/m.
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2. gradT,=0.169 K/m.

VYuuteiBasg, yTto KO3((PUIMEHT TEIUIONPOBOAHOCTH IJisi JbJa B JUANa3oHe
temreparyp 0-20°C coorBerctByer A=2.25 Br1/MK, mnosjydaem, 4YTO BeJIMYHHA
TEIJIOBOTO MOTOKAa B UCCIEYEMOM PAlOHE BYJIKAHUYECKON MOCTPOMKU HAXOJUTCA B
npenenax 300-380 mB1/MK.

Pa3Mepbl U mMojoXeHME MarMaTH4ecKOM KaMepbl U MarMaTH4ecKoro ouara
ByJIKaHa Dab0pyc Obutn u3ydeHsl B pabotax Cobucesnua A.JI. [30]. 3neck BrepBbIe
yJaJ10Ch YCTAHOBUTH, YTO MarMaTU4ecKas KaMepa ByJKaHa DIbOpyc, MpUypodYeHHas
K 3amajHoi mepudepur MaTepUHCKOTO MarmMaTHYeCKOro odara u pacrojaraercs
BbllIe mnocneaHero Ha 10-12 kM, Opu aAKTUBHOM 30HAUPOBAHUU TE€HEPUPYET
HaBEJICHHBIE BOJIHOBBIE CTPYKTYpbl Ha PE30HAHCHBIX yacTtoTax. M3 maTepuHCKOro
odyara B KaMepy IOCTaBKa MAarmMaTU4Ye€CKOro MaTepualia OCYIIECTBIISIETCS BIOJIb
0CJIa0JIEHHBIX 30H, K YUCITY KOTOPBIX OTHOCUTCS U OcjabyieHHas (MorpaHuyHas) 30Ha
3amajJHOr0 OKOHYaHWs TpaHCKaBKa3CcKoro nonepeyHoro nojausatud. [31]. Cerogus
OOJIBIIMHCTBO MCCJIEIOBATENEH, CUMTAIOT, YTO BEPXHSAS TpaHUIlA MarMaTUYECKOro
ouara ByJIKaHa OJIbOpPyC HAXOJIUTCS MPUMEPHO HAa ypoBHE Mops. B 3Toil cBs3u
MOXHO MPHUHATH, YTO PACCTOSIHUE OT 3a00s CKBa)XWHBI JO BEPXHEW TpaHUILIbI
MarMaTH4ecKoro oyara (TOJIIMHA 3aCTHIBIIMX JIaB), B TOUKE cocTaBisieT 4930 m.

3HasT TMOJOXKEHHWE MarMaTM4ecKod Kamepbl U OLICHUBas  3HAYCHHS
kod(pduireHTa TEIIONPOBOAHOCTH T'E€OJIOTHYECKUX CTPYKTYp BYJIKAaHUYECKOU
noctpoiiku OnbOpyca BenuuunHo A=2.1 B1/MK no ®enoroBy [32], oueHum

TEMIIEpaTypy B palOHE BEPXHEW IrPaHUIbl MArMaTUYECKON KaMephI:

1. gradT=0.143 K/M, T},=703 °C
2. gradT>=0.181 K/M, T5,,=890°C

Takum o0Opa3om, HCHOJBb3Yys JaHHBIE OypeHHUs, MPEICTABHIOCH BO3MOXKHBIM
BIIEpBbIE Ha 0a3e MOJYUYEHHBIX TITyOOKOJEIHBIX H3MEPEHUUM TEIMI0BOrO MOTOKA
YCTaHOBHUTh, YTO MarMaTthyeckas Kamepa OibOpyca pa3orpera HECKOJIbKO BbIIIE
TEMIIEPATypPhl 700° C. [Tomy4yeHHBIN pe3ynbTaT €1l pa3 NOATBEPKIACT HATUYUE B

OCHOBAHMH BYJIKaHUYECKOW MOCTPOUKHM DIbOpyca MarMaTuyeckom KaMepsbl, KOTopas
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3aI10JIHCHAa )KHHKOﬁ MarmMom. OTMCTI/IM, 4TO OTH OAHHBIC HAXOIATCA B XOPOIICM

corjiaCuu C pe3yJjibTaraMu I BYJIKAHOB KamuaTtku.

1.3.5 KommiekcHbIit MOHUTOPUHT COCTOSIHMSA JuTochepnl
CelICMOAKTUBHBIX M BYJKAHOONACHBIX pernoHoB CeBepHoro KaBka3a Ha ocHOBe

BbICOKOTOYHBIX GPS/TVIOHACC Ha0110aeHU

PabGotel 1o 3aTpoHyTOW mpoOJeMe MPOBOASATCS ABTOPCKUM KOJIEKTUBOM
coBMecTHO ¢ ydeHbiMu ["AUII MI'Y. TlomydeHbl psibl peKUMHBIX HaOIIOICHUIM
cnytHukoB GPS / TJIOHACC Ha JelCTBYIONIMX CTallMOHAPHBIX CTAHIUSAX
CeBepokaBka3ckoil permoHanbHOM cetu: «Tepckom» (kon cranmuum TRSK),
«KucnoBoack» (kon craniuu KISL) u «BnagukaBka3z» (kon craniuu VLAD).
Cranunn TRSK u KISL Bkitouens! B ['ocy1apcTBEHHYIO Cily>k0y BPEMEHH, 4aCTOTHI

U onpejesieHus: napametrpoB Bpaienus 3emn (I'CBY).

Tabnuia 9 - 3HaueHnss KOMIOHEHT CKOPOCTEN U TOPU3OHTAIBHBIE BEKTOPBI CKOPOCTH

otHOCUTENbHO cuctembl ITRF2005 mist cranmonapHbeix ctaHiui CeBEepOKaBKa3CKOU

cetu NDCA.

CxopocTtbh (MM/TO]T) ['opuzonTan
Cranmus bHas A3uMyT
E N U COCTaBJISIIO (rpan.)
mas (MM/T)
TRSK 23,0+0,3 14,6+0,1 8,4+0,2 27,3+0,3 57,5
KISL 23,5+0,3 16,3+0,2 23,6+0,4 28,6+0,3 55,3
ZECK 25,3+0,2 11,7+0,1 1,6+0,4 27,9+£0,2 65,2
VLAD 25,7€1,4 14,5+0,9 -3,6£2,4 29,5+1,4 60,6
MDV] 22,5+0,2 11,8+0,1 0,2+0.,4 25,1+0,2 62,4

Ha ocHoBaHuu pe3ynbTaToB HAOJIOACHUN BIEPBbIE MOJIYUYEHBI OIEHKHU MOJIS
ckopocreit Ceepo-KaBkazckoro pernona. Ananu3 GPS naHHBIX yka3aHHBIX CTAHIIMNA
npoBogwica ¢ nomouipto makera nporpamMm BERNESE 5.0. B mponecce ananuza

OmNpeNeNsUIuCh JIBa MapameTpa JHMHEHHOro jApeiida W mapaMeTpbl TOJOBOM U
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MOJIYTOJIOBOM BOJH ISl KQXKAOM CTAHIIUU.

OueHku cKkopocTe mpoBOAUINCH OTHOCUTENBbHO cucteMmbl ITRF2005.

B Ttabnuue 9 npuBeneHbl MOTYyYEHHBIE OLEHKU CKOpPOCTEH miia 4- cTaHiui
CeBepo-KaBkazckoro negopMaliimoHHOTO BEKTOpa, BKJIOYAs OMOPHYIO CTaHIUIO
ZECK. Kak cnenyer w3 TaOIMIIbI, CPEHEKBAIPATUUECKUE MOTPEIIHOCTH OILIEHOK
KOMIIOHEHT CKOPOCTEM /I OOPHOM M HOBBIX CTAHIIMM CPaBHUMBI (32 UCKIIIOUEHUEM
ctanuur VLAD, B BUAY HENPOAOIKUTEIbHOCTU HAOIIOICHUI HA HEl), UTO TOBOPUT
O BBICOKOM KauecTBE HaOJIOJCHUN Ha HOBBIX CTAHIUSAX U MPABUIBHOU BHIOPAHHOM
cTpaTerur oOpaOOTKHU JaHHBIX.

XapakTepHbIM acrekToM moist ckopocret CeBepHoro KaBkasza, moimydeHHOTO
nmo maHHbIM cTaHuuiit NDCA, sBiuseTcs OBICTPOE€ TOPH30HTAIBHOE JBHUKEHHE B
CEBEPO-BOCTOYHOM HAMPABICHUHU MPAKTUUYECKU C OJUHAKOBBIMU CKOPOCTSIMH, OKOJIO
28 mm/ron (pucynox 100).

['opusoHTanbHOE JBUXKEHHE omnmopHOM cranuuu MDVI] (Menaeneeso),
pacnoyioxkeHHOW B MOCKOBCKOW 00JacTH M BXOJSIIEH B MEXKIYHAPOAHYIO CETh,
XapaKTepu3yeTcsl MOX0KENH CKOPOCThIO (~25 MM/TOJ) B TOM K€ HANpaBICHUU. ITO
MOKET O3HauaTh, YTO COBpeMeHHOe JBmxkeHne (CeBepHoro KaBkaza B OCHOBHOM
ompenensercss OOIMM TEKTOHUYECKUM JBUXeHUeM EBpazuiickoit miaTdhopMsl
otHOocuTenbHO ITRF.

B To ke Bpems ananu3 BbIIBUI U30bITOuHOE NE nBuxkenue CeBepHOro
KaBkaza orHocuTenbHO EBpasuiickoit miaTtdhopMbl CO CKOpPOCTbIO 3-4 MM/TOA.
Cranunn CeBepo-KaBKa3Ckoil CE€THM pACHOJIOKEHbl B MNOABMKHOM  AJBIHICKO-
['mmanalickoM TEKTOHHYECKOM TOsSICe, CBSI3aHHOM C B3aUMOJCHCTBHEM OOJBIINUX
TekToHn4Yeckux Gopmaruii: EBpazuiickoit, Apadbckoi u Adpukanckoil TuTocHepHbIX
TLJIUT.

DTa KOJUIM3MOHHAS 30HA XapaKTepU3yeTCsl BHICOKOU pa3apOo0IeHHOCTHIO KOPHI,
CJIOKHOM pa3ioM0-0JIOKOBOM CTPYKTYypOH, CABUTOBBIMU IBUXKEHUSMH. OUYEBUIHO,

N30BITOYHBIE CKOPOCTH OTpaAKAIOT aKTUBHYIO TCKTOHHKY 3TOI'O PETUOHA.
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Pucynok 101 - Kapra GPS ckopocteit cranunii (ZECK, TRSK, KISL,
VALD) CesepokaBka3zckoro peruoHa (NCDA) ornocutensno cucteMsl ITRF2005 u
smuncsl ommOok 16. TRSK, CHGT and TYRN — tpu Touku GPS xammannu o
npoexkty WEGENER B 1993 u 1994 r.r. Hanbuuk u Konu u LxunBan —
I1aHupyeMble HoBble cTaHuuu cetu NCDA.

1.3.6 Co3ganue ceTH NYHKTOB IIOBTOPHBIX H3MEpPEHUNl Aa0COTIOTHBIX

3HAYEHUH CHJIBI TSKECTH B CCBQpOKBKﬂ?.CKOM PEruoHe

AoOcomtotHas rpaBumeTpust Ha CeBepHom KaBkaze Obuia ocHoBaHa B 1994 r. B
pamkax mexayHapoaHoro npoekta SELF. B 1994 r. coBmecTHO co cnennanuctamu
uHctutyta IFAG (I'epmannst) B bakcanckoir mogzemHoit obcepatopuu ['TAUI u
3eneHuykckoM ¢punuane Mucturyra npukinaaHoit actponomunrt PAH Obliu 3a510%keHbl
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aOCOJIIOTHBIE  TPAaBUMETPUYECKHE  IMYHKTHl  OaUIMCTUYECKUM  T'PAaBUMETPOM
FGS5 Ne 101.

B nacrosiiee Bpemsi MOBTOPHbIE M3MEPEHHS] aOCONIOTHBIX 3HAYEHUW CHIIbI
TSDKECTH HAa CYLIECTBYIOIIMX NYHKTaX W 3aKJIaJKa HOBBIX IMPOBOJUTCS B pamMKax
norosopa coBmecTHO ¢ [THUUT'AUK 6annuctuueckumu rpaBumerpamu FGS Nell0
u 'ABJL

B 2007 r., comycrs 13 ner, ObuUIM TNPOBENECHBI TMOBTOPHBIE H3MEPECHUI
aOCOJIIOTHOTO 3HAYEHMsI CHJIBI TSDKECTHM Ha MyHKTax «3eneHuykckas» u «[TANWII
MI'V».

B 2008 r. Obuin BBHITIONHEHBI MOBTOpPHBIE M3MepeHus Ha myHkTe «["AUIII
MI'V» (mogzemHast tabopaTopusi) U 3aJI0KEHBI JIBa HOBBIX NMyHKTa B [IpusianOpyche:
y TMOJHOXMSI BYJKAHUYECKOW MoCTpoiku OnbOpyca (Insuuonoruueckas cTaHIus
MI'Y) u na nmuke Tepckon (MexayHapoaHasi acTpoHOMHUYECKass OOCepBaTOpuUS,
BbicoTa 3100 M) — «Tepckom».

B TekymieM rogay mpoBeAeHbl TOBTOPHBIE U3MEPEHUSI aOCOTIOTHOTO 3HAUYCHUS
CHUJIBI TSDKECTH Ha MMYHKTAaX «A3ay» U «3€JICHUYYKCKas».

3anokeHbl Tpu HOBBIX MyHKTa B CeBepo-KaBkasckom permone: «Hampunky,
JlaGopaTopusi Ne3 CeBepokaBka3ckoit reodusmueckoinr ob6cepBatopun (KBI'Y,
Hanpumk, Kabapauno-bankapus), «BmagukaBkaz» (Llentp reodusndeckux
uccnenoBanuit  BHI[ PAH, BnanukaBka3, CeBepHas Ocetusi), «ApIoH»
(Ceiicmoctannus ['eopusnueckoit ciyx6s1 PAH, Apnon, CeBepnas Ocetus).

Takum 00pa3om, CETh MYHKTOB MOBTOPHBIX U3MEPEHUN a0COTIOTHBIX 3HAUCHUH
cunbl TskecTh B CeBepo-KaBKa3CKOM pETHMOHE MOKPBIBAET TEPPUTOPUH  TPEX
pecniyonuk: KapauaeBo-Uepkeccusi, Kabapauno-bankaputo u Ceepnyto Ocertuto, u
COCTOWT B HACTOSAILIEE BPEMS U3 CEMU IYHKTOB - «3eneHuyKckas», «'AUI MI'Vy,
«Azay», «Tepckon», «Hanpuuk», «BnagukaBkasz», «Apaon».

PesynbTaThl u3MepeHUN aOCOJIIOTHOTO 3HAYEHHMS CHJIBI TSDKECTH Ha

rpaBuMeTpuueckux nyHkrax CesepHoro Kaskaza npuseaensl B Tabnuie 10.
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Tabmuna 10 - Pe3ynbTaThl u3mepeHuid aOCOMIOTHOTO 3HAYEHUS CUJIBI TSKECTH Ha

nyHktax CeBepHoro KaBkaza (pesynbrarel HaOmogenuit 2009 1. TpeOyroT

00paboTKH, MOATOMY HMPUBEJEHBI TOJIBKO MOC/IeIHNE UG PHI U3MEPEHHUI).

SE?E?;E;IGMH [Tpubop ara 3HavYeHUs CUIIBI TsKECTH, MK ain
3enenuykckas | FG5 101 07.94 r. (980249 139,3 =2.6) mxl'an
3enenuykckas | FG5 110 06.07.07 1. (980249 133,7 =1.7) mxl'an
3enenuykckast | FABJI-munu | 09.10.09 r. (- - 531,1 £ 1,2) mxl'an
BC TAUIII FG5 101 07.94 . (979 909 680,8 + 4.0) Mmx['an
BC TAUIII FG5 110 8-09.07.07 r. (979 909 668,2 + 1,9) mxI'an
BC TAUII FG5 110 8-10.06.08 r. (979 909 666,7 + 1,9) mxI'an
Tepckon FG5110 24-25.06.08 (979 672 002,5 + 1,9) Mxl"an
Azay FG5 110 6-8.06.08 r (979 824 406,04 £1,9) mxl"an
Azay I'ABJI-munun | 11.10.09 (- - 780,3 + 1,2) mxl"an
Hanpunk 'ABJI-munun | 12.10.09 (- - 591,2 +2,0) mxl'an
Apnon I'ABJI-munun | 13.10.09 (- - 668,5 + 0,7) mxl'an
Bnanukaska3z | TABJI-munu | 14.10.09 (- - 828,8 £ 1,7) mxl'an

[IpoBeneHHBIE YHUKATbHBIE U3MEPEHUS CUJIbI TSHKECTH U MOJYUYCHHBIE TAHHBIE
OylyT BOCTpeOOBaHbI IPU MPOBEACHUU JaTbHEHUIIIUX UCCIEAOBAHUN B PETUOHE.

Takum o00pa3oM, 3akaHuuBasi OOCYXKJEHUE IEepBOro »Jtama paboT 1Mo

00OCHOBAHHIO panruoHaJIbHOI'O KOMILJIICKTAa CTaoMOHAapPHBIX u MOOMIBHBIX

MH()OPMAIIMOHHO-U3MEPUTENBHBIX ~ CHUCTEM,  OOECMEYMBAIONIMX  ONEpPATUBHBIN

KOHTPOJIb COCTOSIHUS BYJIKAHA M CEMCMHYECKHX IPOLECCOB B PETHOHE HA OCHOBAaHUHU
n3MepeHust QIIOKTyalni reou3nYecKrx moJield B pailoHe BYJKAHUYECKOW MOCTPONKHU

Ha 6aze (KI'OUUC KBI'Y), otmMeTuM cieayroiiee:

- MpOIECC  pPa3BEepPThIBAHUS  CICHMAIM3UPOBAHHBIX  MOJHOMACIITAOHBIX

reopu3nyecKux nabopaTopuit MPOUCXOTAIT Ha OCHOBE CO3/IaHMs

CIEHHAIM3UPOBAHHBIX alNIapaTypPHbIX CTAHMOHAPHBIX KOMILIEKCOB, KOTOPHIE IO MEPE
BBITIOJTHEHUS MPOEKTA JOTOJIHSUTUCH MOOWJIbHBIMU uH(}OpMaIMOHHO-
U3MEPUTENIbHBIMU cUcTeMaMu. Psii mpuOopoB aBTOpBI MPOEKTa OBUIA BBIHYKICHBI

apeH/I0BATh B JIPYTUX HAYYHBIX OpraHU3aIUsaX Ha BpeMsl MPOBEJECHUS MOJIEBBIX paloT.
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ITomyyaemble B mpouecce BbnodHeHUss HUP skcriepumeHTanbHbIE NaHHBIE
ObLTM JIOTIOJHEHBI pe3yJibTaTaMU TEOPETHUUECKUX HCCIeoBaHu. Takoi MOoaXo/
MO3BOJIMJI COCTAaBUTh 0OOCHOBAHHOE MPEJICTABIIEHUE O HEOOXOUMOM armapaTtype u (B
paMKax JIOCTYNHBIX (DMHAHCOBBIX CPEACTB) MEPEUTH K Pa3BEPTHIBAHUIO BOKPYT
ByJKaHa OnbOpyc HWHGOPMAIMOHHO-U3MEPUTENBHBIX CHCTEM, OOECIEeYNBAIOIINX
OTEpPATUBHBIA KOHTPOJIb COCTOSIHHS BYJKaHAa M CEHCMUYECKUX MPOIIECCOB B PETHOHE
Ha OCHOBAaHMM U3MEpeHUsi (IIOKTyalii reopu3nueckux mojied (Ha Oase yxke

MoauduimpoBanno KI'@NC KBI'Y).
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I'maBa 2 Pa3BeprbiBaHue WHPOPMAIHOHHO-U3MEPHUTEIbHBIX CHCTEM,
o0ecneYnBAOIINX  ONEPATHBHbIA  KOHTPOJb  COCTOSSHHSI  BYJKaHa H
ceiicMHYeCKHX NMPOLECCOB B peruvoHe HA OCHOBAHMU U3MepeHHs (IIOKTyanuii

reopusnyeckux noJeii Ha 6aze KTOUUC KbI'Y

2.1 O BO3MOKHOCTH CO3JaHHA MOOMJLHON CeHCMHYECKON JHHEHHOH
rpynnbl B PpaiioHe JJbOPYCCKOr0 BYJIKAHMYECKOro ueHTpa. PesyabrarTsl

HAO0JI0JeHU I

[Ipn wu3yuyeHun TIYOMHHOTO CTPOEHHUSI TE€OJIOTMUECKOW Cpelbl B paiioHe
DnbOPYCCKOro BYJIKAHUYECKOTO IIEHTPA MbI UCIOJIL30BANIA JIAHHBIE 110 HABEJICHHBIM
BOJIHOBBIM IPOIIECCaM, KOTOPbIe OOYCIOBIEHBI yIAICHHBIMU 3eMileTpsiceHusMU [33].
VY naneHHble 3eMIIETPSICEHUSI BCET/Ia BO30YXKIAIOT PE30HAHCHBIE HEOJHOPOJHOCTH B
Tele  BYJKAHUYECKOM  MOCTPOMKH, UYTO  TMO3BOJISIET TMpU  paciiu@poBke
neopMOMETPUYECKUX JaHHBIX BBITM Ha OMNPENEIICHHE XapaKTEPHBIX pa3MEpoB
MarmMaTU4eCKOro o4ara ¥ MarMaTH4eCcKou KaMephl.

B psape ciydaeB 3TM mapameTpbl YIA€TCA MOJIYYUTh, HCHOJIB3Yys JPyTrUe
TEXHOJIOTUU 30HAUPOBAHUSA TIYOMHHBIX CTPYKTYp B pailloHE BYJIKAaHUYECKOU
NMOCTpOMKU. Tak NpH H3y4YEHUH BHYTPEHHETO CTPOEHHUS TPA3EBBIX BYJIKAHOB B
palione TaMaHCKOM TpsI3€BYJIKAHUYECKOM TMPOBUHIIMM HAaMHU BIEpBbIE ObLUIU
WCMOJIb30BaHbl METOJAbl AKTUBHOW CEUCMOJIOTHM, AKTHUBHO PAa3BUBAEMBIC YUYEHBIMHU
CO PAH [34].

B nocnennee Bpems Bce  OoJibllie  BHUMAaHHUS  CTajo  YJEIATHCS
HETPAAUIMOHHBIM METOJAM HCCIENOBAHUS BHYTPEHHErO0 CTPOEHHUS T€OJIOTHYECKOU
cpeapl. OHU OCHOBAHBI HA HOBOM MPEACTABICHUNA O BHYTPEHHEU CTPYKTYpPE CIIOKHO
MOCTPOCHHOU U (PJIFOUIOHACKHIIIIEHHON Ie0JIOTUYECKOM Cpesie, KOTOPhIE MPOSIBISIOTCS
B ee (hU3MUYECKUX CBOMCTBaX. 3/IeCh B MEPBYIO OYEPEIb CIEAYET BBIACIUTH TaKUE
CBOWMCTBA KakK CeEUCMHYECKass M JJIEKTPOMAarHUTHAas aKTUBHOCTb, KOTOpBIE
MPOSIBJISIFOTCA B TOCTOSIHHOM TE€HEpalMM CEUCMUYECKUX U AJIECKTPOMArHUTHBIX

BO3MYH_ICHI/H>'I. Pa3BuBaecmass B HacToAImECC BpPEMA  KOHICIIMWA aKTUBHOCTH
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reo(pu3N4YEeCcCKOr CpeJibl B KOPHE MEHSET MPECTABICHUS O €€ CBOMCTBAX U OTKPHIBAET
IUPOKHE BO3MOXKHOCTH JIJIsl TOCTPOEHHSI HOBBIX TEXHOJIOTUN M3Yy4YEHUsI BHYTPEHHEH
CTPYKTypbl JuTOCephl. Hcmonb3oBaHHe CEUCMUYECKOW U 3JIEKTPOUNTHUTHOMN
AMUCCUHM (PHIOTEHHOTO CEMCMHUYECKOr0 M MAarHUTHOrO IymMa) B KadecTBe
uHdopmarmonHoro noiss no3Bonwio A.B. T'opbatuxoBy uz U®3 PAH coszpath
TEXHOJIOTHIO 30HIUPOBAHUS T'€OJOTMYECKON Cpelibl Ha pajeeBCcKux BojHax [35]. Ee
MPUMEHEHUE MO3BOISET MOJYYUTh HOBYIO HHGOPMAIIUIO O CTPOECHUH T'€OJIOTMYECKON
Cpeabl U MPOTEKAIOUIUX B HEH Mmpoleccax.

Crnenyroiiee,  pa3BUBaeMoO€  HAayyHOE  HamlpaBJEHUE, CBSI3aHO  C
CEHCMOAPMHUCCUOHHBIM MPOIECCOM, B KOTOPOM YAAE€TCSA PA3NUYUTh CEUCMUYECKHE
CUTHAJbl, COOTBETCTBYIOIIUE OTIEIbHBIM JIOKAIHHBIM aKTaM — MECTHBIM
MHKPO3EMJIETPSACEHUSM M KPUIOBBIM IOJBMKKAM B 30HAX Pa3BUTHIX JWIATAHCHBIX
CTPYKTYP, 3aHUMAIOIINX 3HAUYUTENIbHbIE 00bEMBI T'€0JIOrM4YecKoi cpenbl. B mporecce
CBOET0 PAa3BUTHS, ATU OTJEIbHbIE CIIOHTAHHO BO3HHUKAIOIIUE COOBITHS CO3/AI0T
ceiicmuyeckuid (GoH B paiioHe OIpOpycCKOW  BYJIKaHWYECKOM  00JacTH,
MHTEHCUBHOCTb KOTOPOTO 3aBHCUT OT OOIIEro HANpsKEHHOTO COCTOSHUS, Kak
OTACIBHBIX  JIOKAJTbHBIX OOpa3OoBaHMM TIEOJOTHMYECKOM cpeapl, TakK MW  OT
MPOCTPAHCTBEHHO-BPEMEHHBIX TPAJNEHTOB HANPSOKEHUW B OTACIBHBIX 30HAX
JTUIATAaHCHBIX O00Opa3oBaHUM. 31eCh Ba)XXHO OTMETUTh, YTO SIPKO BBIPAXKEHHOE
JIOKaJIbHOE MEJIKOMAcCIITa0HOE COOBITHE BENIET K JOKAIbHOMY COpPOCY HaIpsKEHUH,
reHEpUpPYsl MpU ATOM reou3nyecKue moiis, a BeCh MPOIECC B IEIOM WIITIOCTPUPYET
peaJbHYI0  <(OKM3HB»  TE0JOTMYECKOM cpeAabl B BYJKAHUYECKOW  OOJACTH.
Ceiicmuueckasi SMHUCCHUSI CIIO)KHO MOCTPOEHHBIX T'€OJIOTMYECKUX CTPYKTYp - HOBBIM
KJacc MHOOPMATUBHBIX CEMCMUYECKUX SIBICHHH, KOTOpPHIE CErOoJHS BOCTPEOOBAHBI
HAay4YyHOU OOIIECTBEHHOCThIO U NIMPOKO HCHOJB3YIOTCS TMPU CO3JIaHUH HOBBIX
TEXHOJIOTUU 30HAUPOBAHUA JHUTOCPEphl. MeToabl H3y4YeHUsT 3€MHOU  KOPBI,
OCHOBaHHbIE Ha UCIOJIb30BAaHUU €CTECTBEHHOM U HAaBEJACHHOM CelCMUYECKOM
OMHCCHUU, OOBEIWHEHBI CETOJHS OOIMM Ha3BaHUEM «IMHCCHOHHAs TOMOTpadus.
DTOro Ha3BaHUs Mbl U Oy/IeM B JaJdbHEUIIIEM MPUJIEPKUBATHCSL.

OMHCCHOHHAS TOMOFpa(i)I/IH IIO3BOJIAACT KapTHUPpOBAaTb HNCTOYHHUKH
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MUKPOCEHCMUYECKOTO  M3My4YEeHHUs, HaXOJAIIUEeCs BO BHYTPEHHUX  TOYKax
re0JIOTHYECKON cpelibl. B COBpEMEHHBIX 3MUCCUOHHBIX TEXHOJIOTUSX MPUMEHSIOTCS
METOJbl, AHAJOTUYHBIE METOJAM IIEJICHrallud W JIOKallMM HCTOYHUKOB IIymMa B
panuodu3uKe U TUIPOAKYCTUKE, a UMEHHO: UCIOIb3YeTCsl IpyMa pacroioKeHHBIX
Ha TIOBEPXHOCTH WM 3ariiyOJ€HHBIX B TEOJIOTUYECKYI0 Cpeay CeHCMHYECKUX
MIPUEMHHUKOB, KOTOPBIE U COCTABJISIOT CEUCMUYECKYI0 aHTEHHY. [Ipn momomm Takux
AHTEHH PErUCTPUPYETCS BOJHOBOE TIOJIE MHUKPOCEUCMUYECKOTO U3IYYEHHUS B
HEKOTOpo# uccienyeMmoi obdnactu. [Ipu sTom ceiicMmuyeckas aHTeHHa QPOKyCUpyeTCst
MOCJIEIOBATENBHO B 3a/IaHHBIX TOYKAX HCCIEAYEMOIro 0O0beMa C IIEJIbI0 MOJYyYEHHUS
JAHHBIX  JUIS  TOCHEAYIOIEr0 HW3YyYEeHHS CTPYKTYphl CHUTHalla M OLEHKHU
ADHEPreTUYECKOr0  M3JIyYeHUsS U3  BBHIOpAaHHOM  TOYKHM, 3aTeéM  CTPOUTCS
IIPOCTPAHCTBEHHOE PACIIPEETICHNE U3yYaEMBIX ITAPAMETPOB.

[IpoBeAEHHBIMM  HMCCIIEIOBAHUAMHU  YCTAHOBJIEHO, YTO  HCIIOJIb30BAHUE
HETMPEPHIBHOTO SHJIOTEHHOTO M3JIYyUYEHHS! B TEXHOJIOTUSIX SMUCCUOHHON ToMoOTpaduu
JUTSL UCCIIETOBAHUS CTPYKTYPhI U JUHAMUKHU BYJIKAHWUYECKUX 00pa30BaHUM UMEET Pl
NPEUMYILECTB MO CPAaBHEHHIO C TPAJAULHMOHHON TPAaHCMHCCUOHHOW (T.e. Ha
MPOHUKAIONIUMX JydyaX) ToMorpadueil, OCHOBAaHHONW Ha WUCIIOJIb30BaHUU BpPEMEH
npo0era NOPOXONAIIMX Yepe3 UCCIeAyeMblii 00BbEM T'e0JIOTMYECKOM  Cpelibl
CEHCMHMYECKUX BOJH OT HCKYCCTBEHHBIX HMCTOYHUKOB U  3€MJICTPSCCHUH.
Pa3zBuBaeMble cEerogHs B paMKax METOJA TEXHOJIOTUHM 30HIUPOBAHUS JTOCTATOYHO
(O PEeKTUBHBI U BECbMa MPOCTHI B alapaTypHOM U MaTEMaTUYECKOM 00ECIEUYEHUHU.
BaxxHo TO, 4YTO 3TH TEXHOJOTMM HE TpeOyeT MIUTEIbHOW pEerucTpaiuu u
MPUMEHECHUS  JIOMOJHUTEIBHOIO  MCTOYHMKA  30HAUPYIOLWIETO  curHaiza. B
HCCIIEIOBAHUSX HCIIOJIB3YETCS IIOCTOSTHHO CYILIECTBYIOILEE oJie
MHUKPOCEHUCMUYECKUX KOJICOaHUH.

[IpuMeHeHne pa3BUBAEMOr0 METOJIa BO3MOKHO ITOBCEMECTHO, a4 HE TOJIBKO B
CEHCMOAKTUBHBIX paliOHAaX. B yCIOBHAX OTCYTCTBHS JIOKAIBHOW CEMCMUYHOCTH
AMUCCHS MPENICTABISET COOON YHHMKAIbHBIA UCTOYHUK MH(OpPMalMKU O BHYTPEHHEM
CTPOEHUU T'€0JIOTUYECKOM CPeNibl U €€ TMHAMHYECKHX OCOOEHHOCTSX.

Hemee YCIIEXHU, IOJYYCHHBIC B r60(1)1/131/11<e C HCIOJBb30BaHUECM MCTOAOB
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AMUCCHOHHOM TOMOTpaduu, OTpakeHbl B psiieé MUOHEPCKUX PAbOT POCCUMCKUX
uccienoBarenei. B ux uuce:

- pe3ynbTaThl pabOT, CBSI3aHHBIE C TMOCTPOCHUEM CEMUCMOIMUCCHUOHHOIO
nzo0paxenus nurocdepst o rpynmnoit NORSAR [36];

- pe3ysibTaThl, MOJy4yeHHble B paMmkax CoBercko-VcnaHackon reoJioro-
reopusnueckor skcneauuuu B 1988-1989 rr. mHa ceBepe Wcnmanmuum mop
pykoBoactBoM JI.H. Peikynosa [37, 38];

- HUCCJIENOBaHUA POCCUMCKUMH M  SMNOHCKUMHU YYEHBIMU IIYMOBOIO
CEHCMHMYECKOro ToJdsi B pailoHe ByJIKaHWYEeCKOoro ¢poHTA Ha 0. XOHCIO
[39]:

- paboThl MO NIYyMOBOMY MOHHUTOPUHTY, B KOTOPBIX BIIEPBbIE OBLIO
3a()MKCUPOBAHO BO3pacCTaHUE CEHCMOAIMUCCUOHHON aKTUBHOCTHU B OUAroBbIX 30HAX B
MEPUOJT MOJArOTOBKY 3emierpsacenuid [40];

- pabotel rpynnsl yueHbix U®3 PAH no u3ydeHHIO BHYTPEHHETO CTPOCHMS
ByJIKaHOB Ha Kanapckux ocTtpoBax, B TaMaHCKOW IrpsA3€BYJIKAHUYECKOW MIPOBUHIIUY.

B Hacrosiee Bpems ceiicMoAaMUCCHOHHAs ToMorpadust eiie 04eHb MoJIofast u
HaxXOJUTCS B CTaJluu cTaHOBIEeHUs. [loaToMy HE0OX0MMO npoBeaeHNE HAOII0ACHUN
U WUCCIEIOBAHUN 3HAOTEHHOTO MHUKPOCEHCMHUYECKOTO M3IIyYECHHS] Ha KOHKPETHBIX
reOJIOTUYECKUX O0BEKTaxX pa3auYHOM NOPHUPOJBI, O KOTOPHIX YyKE HMEETCs
He3aBHUCHUMas HHPOpMaIus, OTYyUYEeHHAs C IPUMEHEHHEM JAPYTUX METOJIOB.

[Ipuponnsie ycnoBus CeBepHoro KaBkaza mo3BOISIOT NPOBECTH HAOIIOICHUS
CEHCMHYECKONM SMHCCUU B PA3IUYHBIX AaKTUBHBIX OOJACTAX, CBSI3aHHBIX C
MPOSIBJIEHUSIMU BYJIKAHM3Ma U CEMCMUYHOCTH B 3TOM peruoHe. M3ydeHHOCTh psana
npupoaHbix 00bekToB CeBepHoro KaBkasza H0OCTaTOYHO BBICOKAs W MPEANOJIaraet
BO3MOKHOCTh COIIOCTABJICHUS MMEIOIIMXCA JAHHBIX C PE3yJbTaTaMH IPOBEACHUS
paboT MO SMHUCCMOHHOM ToMmorpadguu. Peub wuger B MNOEpBylO oOdYepenb O
BYJKAHUYECKHUX MOCTPONKAX U TUAPOTEPMATIbHBIX CUCTEMAX.

B ngaHHOM pa3gene oTyeTa NPUBEACHBI MEPBBIE PE3yIbTAaThl HAIIKUX
UCCIIeIOBaHUM B palioHe DIbOPYCCKOr0 BYJIKAHMYECKOTO IIEHTPA, MPOBEICHHBIX

gerom 2010 roma mpuM  NOMOIIM  TEXHOJIOTMM,  HCHOJB3YIOIIUXCA B
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CEHCMOAPMHUCCUOHHON ToMorpadguu. B yuciae STUX TEXHOJOTUM Ha MEPBBIA IUIaH
BBICTyIIa€T BEChbMa MporpeccuBHbi MeTol A.B. T['opOaTukoBa, HpPUMBIKAIOIIUN
BIUIOTHYIO K 3TOMY Hay4YHOMY HAIpPaBJICHUIO B CEHCMOJIOTMH, HO UMEIOLIHUN CBOU
XapakTepHble OoTiHuMsi. Ero ucnonap3oBaHuE MOMOIINIO paciMpoBKE MOJydaeMon
AKCIEPUMEHTANILHO ceiicMoiornyecko uH(OpManumy, oOTpakaroued peanbHbIe

reo(pu3NYEeCcCKUe MPOIECChl B palioHe DIbOPYCCKOM BYJIKaHUYECKOW 00JIacTH.

2.1.1 PaboTbl 10 pa3BepTHIBAHUIO NMPOTHAKEHHBIX CEHCMUYECCKUX AHTEHH B

NnoA3eMHbIX BbipadoTkax bakcanckoi HeiitpuHHOI J1adopaTtopuu USAN PAH

[IpoBeneHHOE HaMKU H3Yy4YEHHE BCIOMOTATEIBHOW IITOJbHU bakcaHckoin
HEUTPUHHOW 00CEepBATOPUU MOKA3aJI0, YTO OHA SIBJISIETCS WJICAIbHBIM MECTOM JIJIsi
pa3BEPThIBAaHUS JTUHEHHOW CEMCMUYECKON aHTEHHBI. IIITOJNILHS B HACTOSAIIEE BpeMs
MpakTUYeCKU He JKciuryarupyercs. [lo xomy B IITONbHE HUMEIOTCA OOBEMHBIE
OOKOBBIE BRIPYOKH B KOPEHHBIX MOPOAaX, KOTOPbIe TP MUHUMAIBHBIX (PUHAHCOBBIX
3aTparax MOTYT OBITh TPUCIIOCOOJICHBI JJIsl pa3MENICHUsI CECMUYECKUX TPUEMHUKOB
M000ro Kjacca. BpIMOJHEHHbIE HAMH OPUEHTHUPOBOYHBIE OIIEHKHA pPa3pabOTKH
MOA3EMHOr0 TPOEKTa W CO3JaHUS 3/IeCh TaKOM YHUKaJIbHOM HH(GOPMAIMOHHO-
U3MEPUTEIBHON CHCTEMBI MOKA3bIBAIOT, YTO JJISI ATOTO HEOOXOJAMMO MOJYYUTHh HE
menee 30,0 muH. pyOIiei.

[lo mpuyuMHE MOMHOTO OTCYTCTBHUS (PUHAHCOBBIX CPENICTB, TPEOYEeMBIX Ha
3aKyNKYy JOPOrOCTOSILEr0 CEHCMUYECKOT0 00OpYJIOBaHHUSA, Ha MEPBOM 3Tare ObUIO
MPUHATO PEIICHUE O Pa3BEPThIBAHUM 37ECh ABYX MOOWUIIBHBIX aHTEHHBIX TPyHI Ha
0aze BPEMEHHOTO UCHOJIb30BaHUs (0E€3BO3ME3THOM apeHbl) CYLIECTBYIOLIUX
CEHCMMYECKUX IPUEMHHKOB, IpuHaiexamux uHctutyram PAH. K ydactuio B
npoekte kpome yueHbiX u3 Huctutyra ¢usuku 3emiau um. O.JO. IImunra, y
KOTOPBIX MMEIOTCA JUIMHHONEPUOAHBIE ceiicMuueckue npueMHukn thuna CM-3KB,
ObUTM MpUTialieHbl y4yeHble u3 WHCTUTYyTa BBIYMCIWUTENHHOW MaTEMAaTHKU U
marematudyeckoid reopusuku CO PAH, pacnonararomue  aBTOHOMHBIMU

CEHCMHUYECKUMH CHCTEMaMH 3BYKOBOI'0 Jualia3oHa. Takoii nmoaxod IIO3BOJIHUII
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MPOBECTU 3aIJIAHUPOBAHHBIE SKCIEPUMEHTHI U MOJYYUTh HOBBIE HAy4YHBIEC 3HAHUSI.
Ho on He pemmun mpobnembl B 1einoM. HeoOXoauMocTh co3daHus B paioHe
DnbOpPYyCCKOro BYJKAHUYECKOTO IIEHTpa TMOJ3EMHON JIMHEHHON celcMUuecKoit
aHTEHHbl HE BBI3bIBa€T COMHEHUN U Tpebyer moctaHoBku OKP ¢ mocnemyromieit

3aKyNKOH CHEeUaIN3UPOBAHHOTO CEMCMUYECKOT0 000pYA0OBaHUS.

2.1.2 MeTroauka 3KCIIEPMMEHTA M MOCTPOCHUE U300PaAKeHNH

[TocTpoeHue u300pa’keHUI TIIYOMHHBIX IIYMOBBIX HCTOYHHKOB CBOAUTCS K
aHAIN3y  MPOCTPAHCTBEHHOrO  PaCOpPEACN€HUs WX  MHTEHCUBHOCTH,  4TO
OCYILIECTBIISIETC MpU TOMOIM  (OKYCHPOBKM TOJHOTO  BOJIHOBOTO  MOJS,
3apErUCTPUPOBAHHOIO  JIMHEMHOM TPYNIOM CEHCMUYECKUX MPUEMHHUKOB, BO
BHYTPEHHHUX TOYKAaX TE€OJIOTUYECKOM Cpeapl MpPH CKAHUPOBAHUM B 33JaHHBIX
ceueHusax. JIg TakMX Uemel HaMU MPEIIOJarajoch HCMOJIb30BaTh MPOLEIYPHI
CUH(a3HOTO CYMMHUpPOBAHUSI C MOCTPOCHHEM JHEPreTHUECKUX OIICHOK OTHOILCHUS
VHTEHCUBHOCTH PETYJISIPHOW U HEPETYJISIPHONM KOMIOHEHT BOJIHOBOT'O MOJISI.

CyTb MeTO/Ia CBOAMUTCS K OIIEHKE PHEPTUM CIa00r0 KOTe€PEHTHOTO W3ITYUYEHUS
Pa3IMYHBIX TOYEK CPEbl B PAOHE BYJIKAHMYECKOTO IIEHTPA. DTOT MOJAXOJ] U3BECTEH
Y IPUMEHSETCA MPU aHAJIN3€ MHOTOKAaHAJIBHBIX 3aMMCEN BOJHOBBIX MOJIEW pa3InYHON
MPUPOJIbI, KaK B CEUCMOJIOTHH, TaK U B APYTUX OOJACTAX, CBSI3aHHBIX C 00pabOTKOM
MHOT'OKaHaJIbHOW UH(POpPMAIUH.

B oOmem cnydae peructpupyemoe ImOJA 3€Miieil BOJHOBOE MOJie HOCHUT
XapakTep CIy4YalHOrO MPOLECCa, TECHEPUPYEMOIO MHOKECTBEHHBIMU HCTOYHUKAMHU B
reosiornueckou cpene. [Ipu 3TOM 1IymMbl, pETUCTPUPYEMBIE PA3IUYHBIMU JATYUKAMHU
AHTEHHbI, HEKOPPEIUPOBaHbI. J[el0 0OCTOMT MHAYe, €clid B Cpelie MPUCYTCTBYIOT
SAPKO BBIPAXKECHHbIC OT/EJIbHBIE CEUCMUYECKHE BO3MYIIEHUS, OOYCIIOBJICHHbBIC
JTVHAMUYECKAMHU TPOIECCAMU B MAarMaTU4YECKHUX CTpyKTypax. Ilpm mosiBieHun B
MHOTOKaHAJIbHOM 3alucy MPOCTPAHCTBEHHO-KOINEPEHTHOTO CUTHAJA MPU MOMOIIH
cazupoBaHHOW JUHEWMHON CEHCMHYECKOM aHTEHHBI HCTOYHUK MOXKET OBITh C

U3BECTHOM INOrp€IIHOCTBIO JIOKAJM30BaAH W HM3YYCH, CCIU YYCCTb, 4YTO JaHHBLIC
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aHAJM3UPYIOTCS IIYyTEM BBIJICJICHUS CUTHAJIOB, TPUXOIAIINX U3 OMPEIEICHHBIX TOUEK
HCCIIeTyeEMOTo 00beMa Cpeibl B pailoHe MarMaTU4YeCKOro ovara.

TexHuuyeckue nmpoueaypsl NPy 3TOM CIeayroIKe. BBOIUTCA BpEMEHHOMN CIIBUT,
COOTBETCTBYIOIIMI BPEMEHU MPOXOXKIEHUSI CUTHAJIA U3 OIMpPaAlIMBAEMON TOYKH [0
PETUCTPUPYIONIETO JIaTurKa (CKOPOCTHOM pa3pe3 win rojgorpad aJjisi JaHHOTO paiioHa
MPEIOoJIaraeTcsi U3BECTHBIM). 3aT€M YYaCTKH CUTHAJla CYMMUPYIOTCS, a MOJy4YeHHast
ceiicMorpaMMa  HMCHOJIB3YeTCS  JJISI  BBIYMCJIEHUS DHEPreTMUYECKON  OICHKH,
KOJIMYECTBEHHO XapaKTEPU3YIOIIEH HMHTEHCUBHOCTh HU3IYYEHUS CPElbl W3 TOYKHU
HACTPOMKH.

AJITOPUTM OCHOBAH Ha aJTUTUBHON MOJENH IIYMOBOTO curHaia u myma. OH
CBOIUTCA K clenyromuM mnpouenypam. IlycTh B TOuke MpPOCTpaHCTBA C
koopauHatamu (Xp, Y, Zi) reHepupyercs curHan giix(t), KOTOPBIA PETUCTpUPYETCS
BCEMU CTaHIMSIMU TpUEMHOM rpynnbl. [Ipu 3ToM m-it celicMOMETp perucTpupyer
CUTHAJI, THE€ Ajjun YYUTBIBAET TEOMETPUYECKOE PACXOXKICHHE OOBEMHBIX
CEMCMUYECKHX BOJIH M YrOJ BBIXOAA JIy4a B TOYKE PErHCTPaluH, t jkm - BpeMsd
npobera ceiicCMUYECKUX BOJH OT JaHHOM TOYKM TMPOCTPAHCTBA JO JIaTUMKa,
em(t) - CyMMapHbIil celicMUUECKUN CUTHAJ, UMEIOIINM MOCTOPOHHEE IO OTHOIIEHUIO
K JIJAHHOM TOYKE MPOUCXOXKJICHHUE U ABJISIONIUICS B TAaHHOM CIydae MOMEXOu. 3aaaya
CBOJUTCA K CPaBHUTEIBHOM DHEPIMU CUTHANOB gijj(t), M3Iy4aeMbIX DPa3IN4YHBIMH
toukamu (ij,k) uccienyemoro obbema ¢ HCHOJb30BaHHMEM Habopa celcMOrpaMm
Fu(t).

JIns peKOHCTPYKIMHU TOJISI IIIYMOBOTO HW3JIyYEHHUS Cpellbl B JIaHHOW paboTe
HCIIOJB3YETCs OLIEHKAa Mepbl oAo0us ceiicMuueckux curHanoB S (Semblance) [41]:
OTHOILIEHHE JHEPrUd CYMMapHOTO IO BCEM JaTyMKaM TPYIIIbl CUTHAJIa K CyMMe
SHEPrUil KaXKJIOro JlaTYhuKa B  OTACIBHOCTH, BBIYUCISEMOE JUIsl  KaKIOU
OMpalIMBaEMON TOUYKHU IMOJ] aHTEHHOM.

Meroauyeckre  acmeKkThl ~ BO3MOXHOTO  HCIOJIB30BAHUS  IIYMOBBIX
CEUCMHMYECKUX TMOJeH JUIsi HKCHEPUMEHTAIbHOIO MCCIEAOBAHUS CTPYKTYPHBIX
0COOEHHOCTEM cpeanl paccMoTpeHbl B pabotax A.B. Hukomaera, I1.A. Tpowutikoro,

N.4. Yeborapesoii [44, 43, 42, 39].
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B obnactu Dap0pycckoro BYJIKAHUYECKOTO ILIEHTPA CEroJHS HaOII0JaI0TCs
AHOMAJIBHBIE CEMCMHYECKUE, T€OTEKTOHUYECKHE UM T€OXMMHUYECKUE mporecchl. Bee
ATO HapsAIy C BBICOKOH HEOJHOPOJHOCTHIO M Pa3poOJICHHOCThIO B palioHe
BYJIKAHUYECKOW TOCTPOWKH M Ha NPUIETAOIMIMUX TEPPUTOPUSAX MPEANOIAraeT
HAJINYKE 3/1€Ch U SMUCCHOHHOM aKTUBHOCTH. HeMaloBaXXHbIM SIBIISIETCA M TO, YTO
3HAYUTEIIbHAS yIAICHHOCTh palioHa . Haibumka u pa3menieHne TMHENHONW aHTCHHBI
rIyOOKO TOJa 3eMJIel TrapaHTUPYET PErucTpalui0 €CTECTBEHHOTO CHUTHalla, He
3arpsI3HEHHOTO aHTPOITOTEHHBIMHU ITOMEXAMM.

B 2010 romy Hamu ObLI MOATOTOBJIEH MOJIMTOH MJig pabOThl € JIMHEHHOMN

CEHCMHMYECKOM TPYIIION.

2.1.3 PasBeprbiBaHMe MNPOTSKEHHBIX CEMCMHYECKHMX AHTEHH B
noA3eMHbIX BbIpadoTkax bakcaHckoil HedTpuHHO# Jaboparopuun USAU PAH.

MeTtoauka IKCIICPUMEHTA U TIOCTPOCHHUC n306pameﬂm‘71

Wrtak, aHanu3 OpOCTPAHCTBEHHOTO PACIPENEIICHUS UX WHTEHCUBHOCTH, YTO
OCYILIECTBIISIETC MpU TOMOIIM  (OKYCHPOBKM TOJHOTO  BOJIHOBOTO  MOJS,
3apErUCTPUPOBAHHOIO  JIMHEMHOM TPYNION CEHCMUYECKUX MPUEMHHUKOB, BO
BHYTPEHHHUX TOYKAaX TE€OJIOTUYECKOM Cpeapl MpPH CKAHUPOBAHHM B 33JaHHBIX
ceyeHusAx. Jlmsg TakuX palMoHANIBHO HCIOJB30BaTh NPOLEAYPhl CHH(A3HOTO
CYMMMPOBAHHUS C MOCTPOCHUEM SHEPTETUUECKUX OLEHOK OTHOUICHHS! MHTEHCUBHOCTH
PETYJISIPHOM U HEPETYJISIPHOW KOMITIOHEHT BOJHOBOTO oJisi. CyTh METOJa CBOJUTCS K
OIICHKE SHEPruu Ciaboro KOTEPEHTHOTO H3Iy4YeHHUS pPa3IUYHBIX TOYEK CpEIbl B
palioHe DOnbpOPYCCKOTO  BYJIKAHMYECKOrO IIEHTpa. OTOT TMOJAXO0J  OOBIYHO
PEKOMEHAYIOT MPUMEHATh IMPHU AHAJIU3€ MHOTOKAHAIBHBIX 3alKCENd BOJHOBBIX
MPOIIECCOB PA3NMYHON (PU3UYECKONU MPUPObI, KAK B CEHCMOJIOTHUU, TaK U B JPYTUX
00JacTsX, CBSI3aHHBIX ¢ 00pabOTKONW MHOTOKaHAJIbHOW MHGpOpPMAIUHU, MTOTy4YaeMOn B
MHTEPECAX MHOTOAUCIUIUIMHAPHOTO MOHUTOPHHTA.

B HameMm ciydae peructpupyemoe moj 3emMield B IITOJBHE BOJHOBOE IOJIE

HOCHUT XapakKTCp CHY‘—I&IZHOFO nmponecca, ICHCPUPYEMOIO MHOKCCTBCHHBIMHU
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HMCTOYHUKAMU B T'E€OJIOTUYECKOU cpejie BYJIKAHMYECKOW MmocTpoiiku Dnbopyca. [Ipu
3TOM, €CTh BCE€ OCHOBAaHMS I0JAraTh, YTO €CTECTBEHHBIE CEMCMHUYECKHE IIyMBlI,
pPErucCTpUpyeMble OTJEIbHBIMU JIaTYMKAMU KOMOMHUPOBAHHOW (B HAIllEM CiIydae)
JMHEWHOW aHTEHHBI, HeKOppenupoBaHo. OIHAKO, J1eJ10 0OCTOUT UHAYE, €CIU B Cpelie
MPUCYTCTBYIOT SIPKO BBIPA)KEHHBIE JIOKATbHbIE HCTOUHUKN CEHUCMUYECKUX CHUTHAJIOB.
OTO0 MOryT OBITH ClaOble MECTHBIE 3€MIIETPSICEHHUS, BbI3BAaHHBIE IUHAMHUYECKUMHU
mporieccaMi B Tel€ BYJIKAHUYECKOW TMOCTPOMKM OnbOpyca WM JIOKaJIbHbIE
HUMITYJIbCHbIE CUTHaJIbl, OOYCJIOBJICHHbIE TOPHBIMU ynaapamu. [lpu mnosiBaeHuu B
MHOTOKaHAJIbHOM 3aluCy MPOCTPAHCTBEHHO-KOTEPEHTHOTO CHUTHAJIA C TOMOIIBIO
cazupoBaHHOW JHUHEHHOW CEMCMHYECKOM AaHTEHHOM HMCTOYHHUK MOXET OBITh C
M3BECTHOMU MOTPEIIHOCTHIO TOKAM30BaH, YTO MO3BOJISET B OyyIIeM ONpPeIeIUTh €ro
MPUPOAY U OLECHHUTH OIMACHBIE NMEPECTPOMKU TE€OJOTHYECKOW CpEeAbl B HM3y4aEMOM
pernoHe. JlaHHBIE AHAIM3HUPYIOTCA ITyTEM BBIICICHUS XapaKTEPHbIX CHUTHAJIOB,
MNPUXOMSIINX K3 OINPENENCHHBIX TOUEK HCCIeAyeMoro o0bema cpelnbl B paloHe
MarmMaTU4eCcKOro odara. BBOAWTCS BpPEMEHHOM CIABUT, COOTBETCTBYIOUINN BPEMEHHU
MPOXO0XKJACHUS CUTHAJla U3 OMNpAalIMBA€MOM TOYKH A0 PETHUCTPUPYIOLIETO TaTYHUKA
(CkopocTHOM pa3pe3 wuiaud rodorpad i JAHHOTO palioHa MpPeAroIaracTcs
M3BECTHBIM). 3aT€M YUaCTKU CUTHAJIa CYMMUPYIOTCS, M TIOJIyY€HHas arperupoBaHHast
CceiCMOTpaMMa  HCHOJIB3YETCS  JUISI  BBIUYKMCIIEHUS  SHEPreTUYECKOM  OLECHKH,
KOJINYECTBEHHO XapaKTEPU3YIOIIEH HMHTEHCUBHOCTh W3JIIYUYCHHUS CpEAbl U3 TOUKH
HACTPOMKH.

AJITOPUTM OCHOBAaH Ha AJJWTUBHOW MOJENHA IIyMOBOIO CHTHajla U UIyMa.
[Iycte B TOuke mpoctpaHcTBa ¢ koopauHaTamu (Xp, Y, Zy) reHepUpyeTcss CUTHal
gij(t), KOTOpBII PErHCTPUPYETCS BCEMHU CTaHUUAMM IpHEMHOW rpymnnsl. IIpu sTom
m-i CEHCMOMETDP PETUCTPUPYET CHUTHal, TA€ Ajjxm YYHUTHIBAET T'€OMETPUYECKOE
pacxokieHnue OOBEMHBIX CEMCMHUYECKMX BOJIH M Yrojid BbIXOJIa Jyda B TOYKE
perucTpanyu, t jxm - BpeMs IpoOera CEHCMHYECKHMX BOJIH OT JaHHOW TOYKH
MPOCTPAHCTBA /10 NATUUKA, €y(t) - CyMMapHbIM CEMCMHUYECKUM CUTHAJT, UMEIOUTUN
MMOCTOPOHHEE IO OTHOILICHUIO K JAHHOW TOYKE MPOUCXOXKACHUE U SABJISIONIUKCS B

JAHHOM Clly4dae IMOMEXOW. 3ajada CBOJMTCA K CPABHUTEIBHOM JHEPrUU CUTHAJIOB
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gii(t), M3IydaeMmbIX pasIn4HBIMM Toukamu (1j,k) wuccaemyemoro obObema ¢
HCTIO0JIb30BaHEeM Habopa ceiicmorpamm F(t).

JIns peKOHCTPYKIMHU TOJISI IIIYMOBOTO HW3JIYYEHHUs Cpellbl B JIaHHOW paboTe
HCIIOJB3YETCs OLIEHKAa Mepbl moAo0us ceiicMuueckux curHaioB S (Semblance) [41]:
OTHOILIEHHE JHEPrUd CYMMapHOTO IO BCEM JaTyuMKaM TPYIIbl CUTHAJIa K CyMMe
SHEPruil KaXKJIOro JlaTyhuka B  OTACIBHOCTH, BBIYUCISEMOE JUJIsl  KaXIOu
OMpaIIMBAEMON TOUKHU MOJ] aHTEHHOM.

Meroauyeckrie  acmeKkThl ~ BO3MOXHOTO  HMCIOJIB30BAHHUS  IIYMOBBIX
CEUCMHMYECKUX TMOJeH JUIsi AKCHEPUMEHTAIbHOIO MCCIEAOBAHUS CTPYKTYPHBIX
ocobeHHOCTEH cpeanl paccMoTpeHbl B padbotax A.B. Hukomaera, I1.A. Tpowumxkoro,
N.4. Yeborapenoii. B o0nactu Dnp0pyccKOro ByJIKaHMYECKOIO IIEHTPa CErOHs HaM
yaaeTcs HabIoAaTh CEUCMUYECKHE, T€OTEKTOHMYECKHE U TEOXUMHUYECKUE MPOLIECCHI.
Bce 310 Hapsay ¢ BEICOKON HEOJTHOPOJIHOCTHIO U Pa3ApO0IEHHOCTHIO T€OJOTHUECKON
cpenbl, KaKk B palloHE BYJIKAHMYECKONW TOCTPOWKH, TaK W Ha NPUIETAIOUIUX
TEPPUTOPUSIX TpPEArNoSiaraeT HaJIUM4he 37eCb M OMUCCHOHHOM aKTHBHOCTH.
HemanoBaxkHbiM sIBASIETCS W TO, YTO 3HAYUTENbHAs YAAJIEHHOCTh PalOHOB C
MHTEHCUBHBIMU T€XHOTE€HHBIMU LTyMOBBIMU reoduzndeckumu nossimu (. Hanbunk
U JIpyTUe KPYIMHbIE HACETEHHbIE MYHKTHI) U pa3MeIleHHe JTUHEUHOU CEeHCMHUYECKON
AHTEHHBI TJIyOOKO MO 3eMJIeH rapaHTUPYET PETrUCTPALlUI0 €CTECTBEHHBIX MOJIE3HBIX
CUTHAJIOB, HE 3arpsI3HEHHBIX AHTPOIOTEHHBIMU TOMEXaMH.

Nrak, netom 2010 roga rpynnout yuensix KbI'Y, UBMuMI" CO PAH, NP3
PAH u BHO MU PAH B pailone D1bp0pyccKOro ByJKaHUYECKOTO LIEHTpaA BIIEPBBIE
Oblla pa3BepHyTa U ONpoOOBaHA B pEXKUME HENPEPHIBHOW pabOThl JUHEWHAas
ceiCMUYECKass  aHTEHHA  NOpPOTSLDKEHHOCThO  2,.5km. OHa  Brimoyana 6
TpexKoMNoHEeHTHBIX cericMoMmeTpoB Tuna CK-1II ¢ aBToHOMHBIMH 1U(POBHIMU
peructpatopamu «balikan», usroropieHHbiMi yueHbiMu CO PAH. I'pynna Obina
pa3BepHyTa (COTJIACHO JTaHHBIM HAIIUX MPEAbIAYIIUX Pad0T) HEMOCPEACTBEHHO HaJl
MarMaTH4eCKMM O4YaroM BYJIKaHa DIbOpPYyC, B TyHHEJIE BCIOMOTATEIbHOW MITOJHHU
bakcanckolt HEUTpUHHON 00CEpPBATOPUH.

[TonoxxeHue ToOYEK perucrpanuu OIpCAC/IAIO0Ch IO ITHMKECTaM pPasMCTKH Ha
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CTEHKaxX BCIOMOraTeabHOM ITOoNbHU. CelicMHuuecKkas JHMHEHHas aHTeHHa Oblia
pa3BepHyTa HEMOCPEJICTBEHHO HAJ| MarMaTUYECKUM OYaroM ByJKaHa OIbOpyc, BO
BCIIOMOTATeNbHOM TyHHese bakcaHCckoil HEUTpUHHON 00cepBaTOpUHU, KaK MOKAa3aHO
Ha pucyHnke 102.

PaccranoBka  CEMCMONPHEMHHUKOB  PAaBHOMEpHAs, PACCTOSIHUE  MEXKIY
natuynkamu - 500 m. CelicmMuyeckas rpymma pacnojiaraiachk OT TOYKM Ha PaCCTOSIHUU
1500 M ot Bxoza B mtosbHIO (mukeT 15+00) no Touku 4000 M OT BXOJia B IITOIBHIO

(muket 40+00).

Pucynok 102 - Kapra, oTpakaroias CTpyKTypy CEHCMUYECKOT0 IIOJIMIOHA B pailoHe
DaBOpPYCCKOTO BYJIKAaHUYECKOTO 1eHTpa. [IpuBenena (kpacHast IMHUS) CXeMa pa3MeIeHUs
AHTEHHOM TI'PYIIIBI IOJ 3€MJIEH BO BCIIOMOTATEJILHON IITOJIBHE U €€ MOJI0KEHUE
OTHOCHUTEJIPHO BYJIKAHUYECKOU MOCTPONKH DIIbOpyca.

JlaT4MKM yCTaHABIMBAJIUCh HA OETOHHOM OCHOBaHWH, 3JIMTOM Ha KOPEHHBIX
nopoaax. belma mpoBeneHa HempepbiBHAs pEerucTpanusi CeHCMUYECKHX CUTHAJIOB B
TedeHue 2 CcyTok aBaxapl — 14-15 wmrona w 17-18 wmroma 2010 r. [laHHbIe
BOCIIPOU3BOAMIINCH U 00padaThIBAJIUCH B TAOOPATOPHBIX YCIOBUSIX.

Ha nepBoM sTane nmpoBeNEHHBIX 3KCHEPUMEHTANBHBIX PadOT C pa3BEpHYTOU
MOA3EMHOM celCMUYEeCKOM TIpynmoil oTpadaThIBAIUCh METOAUYECKHE AaCTEKThI

BCIACHHA PaCUYCTOB C HCIIOJB30BAHUCM ITIOJTYYCHHBIX 3amuceu ¢ HCJIbIO OIIPCACIICHUSA
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XapaKTEPUCTUK MHUKpocercmMuuyeckux ImymoB B mronbHe BHO HAM PAH, ux
CYTOUHBIX BapHUalldid, MPOSBICHUM TEXHOTEHHBIX IIYMOB, CBSI3aHHBIX C pabOTOM
nogzemMHoro kommiekca bBHO UMAM PAH, a Ttakxke Xxapakrepa permoHajIbHOU
CEMCMHYECKON aKTUBHOCTHU B paiilOHE MarMaTU4YeCKOro oyara ByJiKaHa DiIb0pyc.

[TapameTpsl perucrpanuu:

- YyBCTBUTEJIBHOCTh KaHajla aBTOHOMHOI'O CECMHUYECKOro npueMHuka - 450 B/m/cek
- TUHAMHWYEeCKUH quara3oH - 72 ab.

- 4acTOTHBIM auana3oH 1-100 I'm.

- yactota guckperusanuu 200 I'1.

[Hudposoit peructparop «balikam» mnpousBoactea WO CO PAH,
MpECTaBIACT cO00M aBTOHOMHBIM KOMIBIOTEPU3UPOBAHHBIA KOMIUIEKC. B cocTaBe
peructpatopa umeercsa 24-pa3psaHblii  3-KaHANbHBIM ~ aHAJNIOrOBO-IIU(POBOH
npeoOpa3oBarenb. J[aHHBIE 3aMKUCHIBAIOTCS HA CHEMHYIO KapTy HaMsITH 00bEMOM
4 T0r.

CunxpoHu3alus NaHHBIX HATYPHBIX HAONIOJEHUN oOecreunBaiach HAIUYUEM
BHYTPEHHHUX TalMEPOB HAKOIHUTEINS, UMEIOIINX KOPPEKLHIO XoAa OT curHainoB GPS.
beimn oTpaboTaHbl METONMYECKUE ACTEKThl BEICHUS MHOTOKaHAJIBbHOW HUGPOBOM
pETUCTpallMM B TMOJEBBIX YCIOBUSX. 3alHUCh BEJIACh C YaCTOTOM AUCKPETU3ALUU
200 I'm.

HavanbHblll aHanu3 3aperuCTPUPOBAHHBIX T'€0AKYCTUYECKUX CHUTHAJIOB,
MO3BOJIMJI BBISIBUTh TPOSIBJIEHUE celicMudyeckord akTuBHOCTU B [IpusnbOpyche,
HayuHasi OT PacCTOSAHUH 2-3 KM OT CEHCMHUYECKON aHTEHHBI (MAarMaTU4YEeCKUM ovar u
OKpY’Karolue AWiIaTaHCHbIE OOpa3oBaHUsI B OKPECTHOCTU TOpPbl AHABIPYH), 0
paccrosinuii 12-20 kM (palioH ByJIKaHHMYECKOM MOoCcTpoiiku Dnpopyca). CeiicMuueckas
IpyIa TakKe XOPOILIO PETUCTPUPYET ciaadble 3eMIIeTPsCeHUs Ha paccTossHun S50 —
100 kM, koTOpBIE TpOoUCXOIT B palioHe CeBepHoro Kaskasa.

OnHOBpeMEHHO pabOTHI MO PETUCTPALUM MHUKPOCEHCMUYECKOTO H3ITYUYCHHS
ObLTM TPOBEJACHBI MPU TOMOIIM MOOWIBHBIX HWH(POPMAIIMOHHO-U3MEPUTEIBHBIX
CUCTEM HEMOCPEJICTBEHHO Yy TMOJHOXbs ByJKaHa OIb0OpyC M B KOHIIE HITOJHHU

bakcanckoit HelitpunHoil oOcepBaropuu (yriayonenue 4 km 400 MeTpoB Moz ropy
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Anpplpun  Ha BbicoTe 1700M.), roe u  HaOMOAAIOTCS  HapOTUIPOTEPMBI,
pacnonoxeHHbie Ha BoicoTe 1700 m.

VY CTaHOBIIEHO, YTO TJIABHOM OTIMYUTEIHLHON OCOOEHHOCTHIO HAOJIOJAeMbIX
MapoTHAPOTEPM SIBIsieTCS AByX(a3Hoe (map U BOJA) COCTOSIHUE TEIIOHOCUTENS B
ouare pasrpy3ku. [leperpeTsie BoAbl BCKUMNAIOT Ha TiiyOuHe. Ha ypoBHE BCKUNaHUs
MPOUCXOJIUT  MApOOTHAENICHHE, Jeraszamusi, pe3Koe TMaJleHHe TeMIepaTyphl.
JlessTenbHOCTh MAapOTHAPOTEPM COMPOBOKIAETCA CIOKHBIMU (PUIUKO-XUMUYECKUMU
nporeccaMu. Huke 30HBI BCKUMAHUS MPOUCXOJUT OIIETAaYUBAHUE THUIPOTEPM, a
BBIIIIE O0pa3yeTcsl «IapoBas IIankKa», B KOTOPOM HMAYT Ipoiecchl (POpMUpPOBAHUS
KHUCJIBIX arpecCUBHBIX BOJI. XapakTep MNPOSBICHUS MAPOTUAPOTEPM TPEUIUHHO-
KUJIBHBIN, TIPU 3TOM €ro aKTHUBHAs AESATEILHOCTh CBSI3aHA C 30HAMHU MOBBIIIEHHOMN
TEKTOHUYECKOW  TPENIMHOBATOCTU. B Hacrodiiee BpeMss 3TH  JIaHHbIC

00pabaThIBAOTCH.

2.1.4 Pe3yJIbTaThI IKCIIEPUMEHTAIBHBIX pa00T M UX 00Cy:KIeHHE

Ceroanst B reopu3nueckoil HMHIYCTPUN CEHCMOAIMUCCUOHHOM ToMorpaduu, Kak
OJIHOMY W3 METOJIOB IMACCUBHOTO CEMCMHYECKOTO MOHUTOPUHIA CPENbl, YIEIACTCS
Bce Oonbiiee BHUMaHue [45, 46]. Metoa mnpumeHsieTCs s JUATHOCTHYECKOU
BU3yaJM3allMl  TUAPOPA3PHIBOB  IJIACTOB  NPU  MHTEHCUPUKAIUU  JOOBIYU
YIJIEBOJIOPOJIOB M OCHOBBIBA€TCS HAa HOBEUIIMX JIOCTMXKEHUSIX B OOJACTAX
pa3paboOTKK CPEACTB MHOTOKAHAJbHOM TPEXKOMIIOHEHTHOW HIMPOKOMOJIOCHOM
uupoBOil perucTpanud U MaTEMAaTHYECKOro armapara CelCMOIMHUCCUOHHOMN
ToMorpaguu  (MCHONB3yeTCsl  aJanTUBHAs  NOJsIpU3allMOHHAas  (DOKYCHpPOBKa
BOJIHOBOTO TIOJIs ¢ MPUMEHEHHUEM TEXHHUKHU BBICOKOTO pa3perieHus [25]).

JlaTuuKy yCTaHABIMBAIUCh HA KOPEHHBIX MOPOJAaX C PABHBIMU MHTEPBAIAMU

0 XO/Ty BCIIOMOTaTeIbHOM MTOJMbHU (pucyHOK 103).
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Pucynok 103 - OtaenbHbIe 3JIEeMEHTHI TUHEHHON CeHCMUUECKON aHTEHHBI,
YCTaHOBJICHHBIE B IITOJIbHE. PSIIOM ¢ TPEXKOMIIOHEHTHBIM CEHCMOMETPOM aBTOHOMHBIN
MOJIyJTh Ch€Ma U XpaHEHUS T€0aKyCTUISCKON HHPOpMAIUH.

T2 s¢

Pucynok 104 - CtpykTypa pa3MeiieHus: CEHCMUYECKUX MPUEMHUKOB B
mroabHe (T1 — T6 — ToukH pazMenieHus: CECMONIPUEMHUKOB) U OPUEHTALIS
JIMHEMHON CECMUYECKON aHTCHHBI.
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3C Seismonitor, kaHai Z.
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Pucynoxk 120 - Mectasie ceiicmuueckue coobitust 17 urons 2010 r. Hagano

3anucu — 17:00 (GMT), no ropu3oHTaIbHOM OCH — BpeMsl B CEKYH/IaX OT Havyaja

3aIucH, mosioca npomyckanus guiastpa: 10 - 60 I'm.
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3anucu — 17:00 (GMT), no ropu3oHTaIbHOM OCH — BpeMsl B CEKYH/IaX OT Hayaja
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Pucynoxk 122 - Mecthoe ceiicmuuaeckoe coobrtre 17 utomnst 2010 r. Hagano
3anucu — 17:00 (GMT), no ropu3oHTaIbHOM OCH — BpeMsl B CEKYH/IaX OT Hayaja
3ammcH, moJioca npomnyckanus puiabtpa: 10 - 60 I'm.
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3aImcH, mnosioca npomyckanus guiastpa: 10 - 40 ['m.
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Pucynoxk 125 - Mecthoe ceiicmuueckoe coobrtre 17 utomnst 2010 r. Hagano
3anucu — 17:00 (GMT), no ropu3oHTaIbHOM OCH — BpeMsl B CEKYH/IaX OT Hayaja
3ammcH, mnosioca npomyckanus guastpa: 10 - 60 I'm.

[IpuBenennsie Ha pucyHkax 118-125 pmanHble perucTpanum MECTHBIX
CEUCMHYECKUX COOBITUH, 3apETrUCTPUPOBAHHBIX JMHEWHOW AHTEHHOM, OTPaXKAIOT
BeCh HA0Op CHUTHAJOB, KOTOpbIE YyJaeTcss HaOmoAaTh B pailoHe DIbOpPYyCcCKOro
BYJIKAHMYECKOIrO LIEHTpa. B TeueHue cyTok yaaercst 3apeructpupoBaTh 10 15-20 u
0oJiee pa3HOMACIITAOHBIX JIOKATBHBIX CEMCMHUUECKHX COOBITHI. OTAEIbHBIE COOBITHS
(pucynok 124, pucynok 125, u apyrue) miurenbHOCThIO 10 Oonee 10 cexyHa Mbl
CBSI3bIBAEM C JIMHAMUYECKUMU TMPOIECCAMU B JIOKAJIBHBIX AWIATAHCHBIX CTPYKTypax
MarMaTH4ecKux 0Opa3oBaHUM ByskaHa IianOpyc. [pyrue ceiicMuueckue coOBITHS,
Ha KOTOPBIX YETKO yAaeTcsl BbIACIUTH a3y P U mMoOBEepXHOCTHBIE BOJIHBI (PUCYHOK
120 u nap.) oTrpaxkaroT ciabble 3eMIIETPSICEHUS, UMEIOLIME MECTO B DJIbOPYCCKOM
ByJKaHu4eckor obOmactu. Koporkue ceiicmuueckue coObitusi (pucyHok 118 u ap.)
OTpaXXaroT CTPYKTYPYy TOpHBIX yAapoB B mroibHsAx bHO A PAH.

Takum oO0Opa3oM, TpU BBINOJHEHUH 3aIllJIJaHUPOBAHHBIX pabOT B paMKax
Hacrosei HP namu Bnepseie Ha CeBepHoM KaBkase Oblia pa3BepHyTa MOoA3EMHAas

JIMHEHHAs CelCMUUYeCKas AHTCHHA, KOTOpas IMO3BOJIMJIA IMOJYYUTh YHHUKAJIbHYIO, HC
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MMEIONTYI0 aHanoroB B Poccumn, reousnyeckyro nHPOpMALNIO O «OKU3HW» BYJKaHa
OnpOpyc. JlanbHeillne uCCIeIOBaHUS 3THX MPOLECCOB IMO3BOJAT BBIUTU HA
TE€XHOJIOTMH NMPOTHO3UPOBAHUS aKTUBU3ALMH BYJKAHUYECKUX MTPOLIECCOB B PETUOHE.

[Tocne 3aBepuieHHs pabOT MO YCTAHOBKE M BBEACHUIO B JKCILTyaTALHIO
JUHEUHOW CeMCMOaKyCTUYECKOM aHTEeHHbI Mbl MPUCTYNUIUM K paboTam BTOpOU
ouepenu. OHM BKIIOYAIM  pa3BEepPThIBAHUE MOOMIBHOM  HMH(POPMALMOHHO-
U3MEPUTEIBHON CHUCTEMBI, BKJIIOYAIONIEH CHEUUaTu3UpPOBAHHBIE HU3KOYACTOTHBIE
CEHCMOMETPBI, 00E€CIIEUNBAIOLIUX 30HIUPOBAHUE TNIYOMHHBIX CTPYKTYp BYyJIKaHA Ha

BojiHax Penes B vactornoM auanazone 0,05 — 10 I'm.

2.2 TexHouiorHsl TJIYOMHHOI0 HHM3KOYACTOTHOI0 MHKPOCEHCMHYECKOI0

30HAUPOBAHUA CTPOCHUA JII/ITOC(l)epLI Ha BoJIHAX PeJiesi

HoBas  TexHomorust  omupaerca Ha  (QyHIAMEHTAIbHOE  CBOMCTBO
HEOJHOPOJHOCTENH 3E€MHOU KOPBI TPaHCHOPMUPOBATH CTPYKTYPY HU3KOYACTOTHOTO
MHKPOCEMCMHAYECKOr0 TMOJIsI; Ha MOBEPXHOCTH 3€MJIM HaJ BBICOKOCKOPOCTHBIMHU
HEOJHOPOJHOCTSAMM  CIIEKTPAJIbHbIE AaMIUTUTYAbl  ONpEAeNIeHHOM 4acToThl f
YMEHBIIAKOTCS, & HaJl HI3KOCKOPOCTHBIMU HEOAHOPOJHOCTSIMHU BO3pacTaror. Hactora
f cBs3ama ¢ rayOuHOM 3asieranusi HeoaHOpoAHocTH H © CKOpPOCTHIO
dbynnamentanbHO MoAbl BOHBI Panest Vy(f) cootHomennem H=0,5Vyi(f)/f. Ilpu
3TOM HU3KOYAaCTOTHOE MHMKPOCEMCMHUYECKOE MOJIE SIBJISIETCS CYIEPIO3ULNEN IyTOB
dbynnaMeHTanbHBIX MOJ Panes. J[aHHbIE 3aKOHOMEPHOCTH B3SIThI OBLIM B3ATHI 3a
ocHOoBYy A.B. T'opOaTHKOBBIM MpH CO3JaHWU MNPUHIIUIUATIBLHO HOBOW TEXHOJOTUH
[IyOMHHOTO 30HAUPOBAHUS CIIOKHO MOCTPOCHHBIX T€OJOTHUYECKUX CTPYKTYP.

MukpoceiicMbl, BHEpBble  OOHAPYKEHHbIE  UTAIBSIHCKAM  aCTPOHOMOM
beprennu B 1875 roay, u B HacTosilee BpemMsi NPOJOKAOT NMPUBJIECKATh BHUMAHHE
WCCIIEIOBATENICH KaK B ACMEKTE M3YyUYEHUS UX MPOUCXOXKACHUSA, TAK U MPAKTUYECKOTO
UCIIOJB30BaHuA. Yke B paboTax Havyanma XX Beka ObUI, B OCHOBHOM, yCTaHOBJIEH
KpPyr BO3MOXHBIX MCTOYHMKOB U BBISICHEH MPEUMYIIECTBEHHbIH (u3nueckuit

MEXaHU3M MHKpocercMuueckux BoiH [47, 48]. [anpHeimue paboThl MO3BOJIUIU
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chopmupoBath OOIIYyI0 KapTUHY O MEXaHM3MaX MW3IYyUYECHHS] U OCOOEHHOCTAX
pacnpoctpaneHust Mukpoceicm [49, 50, 51, 52]. Otu pe3yapTarsl IBUIMNCh UCXOTHOMN
MOJIETIbIO JJIs1 OoJiee TTO3AHUX UcCliefoBaHul (CM., Harpumep, [53, 54]).

MukpoceiicMuueckie BOJHBI BCET/Ia MPUCYTCTBYIOT HA MOBEPXHOCTU 3EMIIU B
Kaxaoi ee Touke. OHUM MOCTOSIHHO BOBJIEKAIOT B KOJ€OaHUsI KaK BEpXHHE, TaK U
Oosiee rIyOOKHE 4YacTH 3€MHON KOpPBI, MPEIOCTABIISASI TEM CaMbIM OIpPEEICHHBIE
BO3MOXXHOCTH ISl TodyuyeHuss uHdopManuu 00 OCOOEHHOCTAX CTPYKTYpPhl U
napaMeTpax reoJIorTMYecKuX OOBbEKTOB Pa3IMYHBIX PAHTOB. MHOTHUE UCCIEI0BaTEIN
Pa3BUBAIOT METOMAbI, B KOTOPHIX MHUKPOCEHCMBI BBICTYHAIOT B POJU 30HIUPYIOIIETO
curHana. B »aroit  oOnacTtu cerogHs yCTaHOBWJIACh BecbMa  YCTOMYHMBAs
TEPMUHOJIOTHSI.

Tak, Hampumep, YCIOBHas UX KJIAaCCU(PUKAIMU IO MNPUHAKY «IJTHHHBIX)
nepuoaoB (T>1cek) u «xoporkux» nepuoaoB (T<Icek) COOTBETCTBYET pa3/ielEHUIO
MEXKIy «MHUKpOCEeCMaMu»  €CTECTBEHHONW TMPUPOABl U  «MHKPOTPEMOPOM)
HCKYCCTBEHHOU pupoasl [S53].

MukpoceliCMUYECKOE TI0JI€ JBOMCTBEHHO MO cBoed mnpupoae. C omHOU
CTOPOHBI, OHO MPEACTABICHO HUHTEpP(hEepeHINel CEeUMCMUYECKUX BOJIH Pa3IMYHBIX
TUTIOB, MEXAHU3MBI, PACIPOCTPAHEHUS KOTOPHIX Xopouo uzydenol. C npyrou
CTOpPOHBI, HAONIOJATENI0 3apaHee HEM3BECTHA TOHKAs CTPYKTypa HMCIOJIb30BAHHOTO
BOJIHOBOT'O TIpoOIlecca, YTO JEIaeT MUKpPOCEUCMHUYECKOe KojebaHue B OTIEIbHOU
BBIOpaHHOUN TOYKE CIyYalHBIM MPOIECCOM. J[BOMCTBEHHOCTh MUKPOCEHCMUYECKOTO
MoJIsl cTajla MPUYMHON pa3/iesieHHs] MOJXO0JI0B K HCIIOIb30BaHUI0O MHUKPOCEHCM B
KaueCcTBE 30HIUPYIONIErO0 CUTHAjda Ha JBE€ OCHOBHbIe rpynnbl. IlepBas rpymnmna
0a3upyeTcs Ha I€TEPMUHUPOBAHHBIX CBOMCTBAX MUKPOCEHCMHUUECKUX BOJIH, BTOpas -
Ha UX OCHOBHBIX CTATUCTUYECKHUX MapaMeTpax.

K nepBoii rpynme oTHOCST UCCleIOBaHMsl, B KOTOPBIX B KAYECTBE MHCTPYMEHTA
UCIIOJIB3YIOTCS MaJloanepTypHbIe TPyl TOW UM MHOU KOHpUrypauuu [55, 56, 57]
(BILJIOTH JO COBCEM HEOOBIINX, COJIEPKAITUX HE O0JIee TPEX CUHXPOHHBIX MPUOOPOB
[58]). Kak mnpaBmino, 1enb WU3MEPEHHM COCTOUT 37€Ch B  MOJYYEHUU

OKCIICPUMCHTAJIbHBIX JUCIICPCHUOHHBIX 3aBUCHUMOCTEH MCKIY CKOpPOCTAMU
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MHKPOCEMCMHUYECKUX BOJH M COOTBETCTBYIOIIMMH YacTOTaMM B criekTpe. [Ipm stom
OOBIYHO MHUKPOCEHCMUYECKHNE M3MEpPEHUs OOBEIUHSIOTCS C PE3yJbTaTaMH JPYrUX
HE3aBUCUMBIX T'€O(PHU3NYECKUX METOJOB M JOMOJHSAIOTCS KOHTPOJBHBIMU TOYKAMHU
NpAMBIX HM3MEPEHUN B CKBaxuWHax [59]. M3BecTHBI cilydan NPUMEHEHUS TAKOIO
MOAXO0/Aa JJIA BbIAEJIECHUS BPEMEHHBIX BapHallil CKOPOCTE B HEKOTOPOM OOBEMe
re0JIOTUYECKON CpelNbl B CBSI3M C NPHUMEHEHHEM METOJOB AKTHBHOM CEUCMOJIOTMH
[60].

[IpyHUMas BO BHUMaHUE, YTO B OMMCAHHOM BBIIIE MOJXOJIE 32 OCHOBY OEpyT
DKCIEPUMEHTAIIBHBIE  TUCIIEPCUOHHBIE KPHUBBIE, IIOJYYECHHBIE IIPH H3y4YCHUU
MHKPOCEMCMUYECKUX IIOJEH B H3y4aeMOM TIE€OJIOTHYECKONM CpENe, E€CTECTBEHHO
MMEHOBATh I'PYIIY TaKMX METOJOB «AHCIEPCUOHHBIMU». OHM YaCTUYHO YK€ ObUIH
HaMU pPAacCMOTPEHBI. JIMCIEPCHOHHBIE TEXHOJOIMM O0ECHEYMBAIOT MOJyUEHHE
OOBEKTHBHBIX PE3YJIbTATOB, IOCKOJIbKY 0a3upylOTCSd Ha MPSAMOM HU3MEPEHUHU
CKOPOCTHBIX CBOMCTB NOpOJ B HM3y4aeMOM OOBEME TI€OJOTMYECKOM Cpelpl U He
NpEeAnojaraloT  Kakux-nu0o  JONYyIIEeHWH a  priori  OTHOCHTEIBbHO  THIA
PaCIpOCTPAHAIOIIENCS BOJIHBI, MICTOYHUKA, TOHKOW CTPYKTYpHI U T.II. Camu 3Ha4eHUs
CEHCMMYECKHUX CKOpPOCTEH, NOJIydyaeMble B IPOLECCE INPOBEICHUS HU3MEPECHUM, U
HaJu4yue B HUX 3aMETHOM IUCIIEPCHM SABIISIOTCS OCHOBOW [UISl 3aKJIKOYEHHS O
CTPYKType HaOJto1aeMbIX MHKpoceiicMuueckux moseil. Kak mokaspiBaeT mpakTHKa
MOJIEBBIX ~ pabOT,  MHUKpOCEMCMHUYECKHME TOJsI B TakUX  HAOJIIOACHUSX
IIPEUMYLIECTBEHHO IPEICTABICHBI TOBEPXHOCTHRIMU BOJIHAMU JIsBa u Pasnes, ecinu
OIpEJIEIEHHbIE OOCTOSITENILCTBA HE TOBOPST O TOM, YTO B KaKOM-TO OIPEIECICHHOM
MECTE pe3yJbTUPYIOIIEE MO0JIE MOXKET (OPMHUPOBATHCA MO BIMSHUEM JIOKAJIBHBIX
MCTOYHUKOB. HenocTaTkn ONMHMCAHHBIX BBINIE COBPEMEHHBIX TEXHOJIOTHM, B OCHOBE
KOTOPBIX  3aJI0KEH  «JIHUCIEPCUOHHBI» NOAXOJ, AHAJIOTMYHBI HEIOCTAaTKaM
KJIACCUYECKOM  CEMCMOPA3BENKM W CBONATCA K  HM3BECTHBIM  TPYAHOCTSM,
BO3HUKAIOIIMM MPU NOCTPOEHUH MOJISI CKOPOCTEN CEMCMUYECKUX BOJH B U3y4aeMOM
re€0JIOTMYECKOU CTPYKTYPE.

Ko Bropo#i rpynme (Ha30BEM YCIOBHO 3Ty TpyHIy «CTaTUCTHYECKOI)

OTHOCATCA TCXHOJIOTHUH, 6&3HPYIOHII/ICC$I Ha KOppCAIrHU TCX WM MHBIX YCTOﬁqHBBIX
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CTaTUCTUYECKUX XAPAKTEPUCTUK CIYYAWHOTO MHUKPOCEMCMHYECKOTO MOJISI €
pa3zHOMacITaOHBIMU HEOJTHOPOJHOCTSIMU, UMEIOIUMH MECTO B M3y4aeMOM 00beMe
reoJIOTUYECKOM cpeapl. B KadecTBe TakuX  XapakTEPUCTUK MOTYT  OBITh
UCIIOJB30BaHbl, HAMPUMEDP, YACTOThl U aMIUIMTY]IbI MUKOB B MHUKPOCEHCMHYECKUX
CIIEKTpaX B TIPEANOJOXKEHUU HX CBSI3M C MPOCTPAHCTBEHHBIMU MapaMeTpamu
3aJleraHus TeOoJIOTMYECKUX cioeB [61, 62]. Drta rpynma TEXHOJOTHM MEHee
00BEKTHMBHA, Ye€M TMEpBas, UYTO CBI3aHO C HEOOXOAUMOCTBIO TPUHATHS IIpU
MHTEPIIPETALNH Psiia TOMYIIEHUH OTHOCUTENBHO MPUPOIbl UICTOYHUKOB MUKPOCEICM
U UX CHEKTPAJIbHBIX CBOWMCTB, B MEPBYIO OYepeab MPeo0Jialaloliero TUMa BOJH B
MHKpPOCEMCMHUUYECKOM curHaie. Kak mnpaBwio, 3TH JONYIIEHHWS OCHOBAaHbI Ha
MPEIBAPUTEIBHOM SKCIIEPUMEHTAIIBPHOM M3YYEHHMM M Ha MOJEIBHBIX pacuerax.
Onnako 0e3 creruaIbHOIO KOHTPOJIS MCTOYHHMKA MOJIE3HOTO CHUTHAlla M U3YUYEHUS
COCTaBa MHKPOCEHCM BCErja OCTaeTCs HEOJAHO3HAYHOCTh B HHTEPIPETALNU
W3MEPEHHUH, TMPUBOISIIAS B KOHEYHOM MTOre K HEHAJEKHOCTH KOHEYHOTO
pe3ynbrara (cM., Harpumep, [63]).

[Iporpecc B pa3BUTUM BTOPOWM TPYINIbl TEXHOJOTMU CBSI3aH C ITOMCKOM
3(phEeKTUBHBIX METOAWYECKHUX IPHEMOB, CHIDKAIOIMIMX BIIHMSHHE HECTaOMIHLHOCTEH
Pa3IMYHBIX YPOBHEUN B CTPYKTYPE MUKPOCEMCMUYECKUX UCTOYHUKOB IIyMa. 31€Ch, B
CBOIO OY€peb, MOKHO BBIACIUTH ABA HAIPaBIICHUS.

Bo-nepBbIx, 3TO ONpEeaeNeHUe W aHAIU3 CIEKTPAIbHBIX OTHOLICHUH MEXKIY
CTPYKTYpOW IIYMOB B palOHE H3y4aeMOro TIEeOJIOTHYECKOr0 OOpa3oBaHUsl Ha
HEKOTOPOU IUIOIIaAu OOPHOM U n3ydaeMou Teppuropud [64, 65, 66].

Bo-BTOpBIX, 3TO HM3y4YE€HHE MPOCTPAHCTBEHHBIX XapPAaKTEPUCTUK M OIICHKA
CIIEKTPAJIbHBIX COOTHONICHUH TOPU3OHTAUILHOM M BEPTUKAJIBHOM KOMIIOHEHT
MOJIE3HOT0 CUTHAalIa - MeToJ Hakamypsl (cM., Haripumep, [67, 68]).

MeTtoapl  «CTATUCTUYECKOI» TPYIIbl B TMOJABISIONIEM YHCIIE CIy4aeB
HaIleJIeHbl Ha TO, YTOOBI OOOWTH TEXHOJOTHMYECKHE CIOKHOCTH M CPAaBHUTEIIBHO
BBICOKYIO ~ CTOMMOCTb W  TPYJAOEMKOCTb  HM3MEPEHHM, XapakTepHYKO  JJId
«IUCTEPCUOHHOW» TpyNmbl, HO, TEM HE MEHee, MOMy4YUTh HUH(OpMaLHIO O

MPOCTPAHCTBEHHOM  PACIpeeeHud  CKOPOCTHBIX  MapamMeTpoB  H3ydaeMou

190



reoJioruyeckor cTpyktypel. Hampumep, B pabore naxke B OTCyTCTBUH (ha30BOM
nH(popMaIu ObLIM MOJYUYEHBI OLIEHKH S-CKOPOCTEH JIOKAJIbHOTO pa3pe3a Ha OCHOBE
aHAlIN3a CIEKTPAJIbHBIX COOTHOLICHUN TOPU3OHTAIBHOM W  BEPTUKAJIBbHOU
KOMIIOHEHT.

Hamu mnoaxoasl, pa3BUBaeMble UCXOAs U3 KOHIEMUIHH, pa3paboTaHHOMN
A.B. T'opb6aTUKOBBIM, pa3BUBAIOT CYIIECTBYIOIIME MPEACTABICHUS O CTPYKTYype
JIOKaJIbHOTO MMKPOCEHCMUUYECKOTO TOJiE B YacTH BIUSHUM Pa3HOMACIITAOHBIX
rEOJIOTUYECKUX  HEOJHOPOJHOCTEH  HA  NPOCTPAHCTBEHHOE  pachpeiesicHue
CIEKTPAJIbHBIX XapaKTEPUCTHUK.

[Ipexne dYeM NTPUMEHHUTh PACCMATPUBAEMYI0 TEXHOJOTHUIO B palioHe
DOnbOpPYyCCKOrO0  BYJKAHUYECKOTO IIEHTpAa Mbl TPOBEIHM  CIEIUATU3HUPOBAHHBIC
AKCIEPUMEHTHI B pa3audHbiX pernonax CesepHoro KaBkaza. M3MepeHust B moJieBbIX
YCIOBUSX OCYIIECTBISIUCH OTJEIBHBIMU TMEPEHOCHBIMH JATYMKAMH C IU(DPOBHIM
peructpaTopoM, a HMH(MOPMATUBHBIM MapaMeTpoOM JJid aHalu3a ObLIO BBIOpAHO
MPOCTPAHCTBEHHOE  paclpejielieHue  aMIUIUTyJ  CIEeKTPaIbHbIX  KOMIIOHEHT
MHUKpOCEICMUYECKOro moJii. B Xole 3KCIepuMEeHTOB OOHApPYKEHO, 4YTO O]
BIIUSIHUEM TJIYOMHHBIX T'€OJIOTHYECKUX HEOTHOPOTHOCTEN (OPMUPYIOTCS HAJIEKHO
pa3iuuuMble HW3MEHEHHS] B HWHTEHCHUBHOCTH MHUKPOCEHCM Ha OMNpEIesICHHBIX
4acTOoTaX, KOTOPbIE€ MOXKHO 3apEerMCTPUPOBATh B Mpejesax BHIOPAaHHOTO MOJUTOHA
P CPAaBHUTEIBHO HEOONBIIMX CMENIEHUSX JaTdyhKa BJOJIb €ro MOBEPXHOCTHU
(mopsiika IIUMHBI BOJHBI U MeHbIUX). KpoMme Toro, yaanoch yCTaHOBUTH, UYTO HE
TOJBKO TPYHTBI WJIM BEPXHss OCAJOYHAs YacTh pa3pe3a BIUSET Ha (GOpPMUPOBAHUE
CIIEKTpa MHUKpPOCEHWCM, HO U TJIyOOKHE CJIOM, BIUIOTH JO JI€CSITKOB KHUJIOMETPOB
OMpENICICHHBIM 00pa3oM OTPaXarTCs B PE3yJbTHPYIOIIEM MHUKPOCEHCMUYECKOM
CIIEKTpE.

Cyl1iecTBEHHBIM OTJIMYUEM HOBOTO METOAAa 30HIAMPOBAHUS TE€OJOTUUYECKUX
CTPYKTYP SABJISIETCS UCIIOJIb30BaHUE 3aKOHOMEPHOCTH, YCTaHOBJIEHHOU
skcepuMeHTanbHo A.B. T'opOaTUKOBBIM, - JOKalbHOE T'€OJIOTHYECKOE CTPOCHUE
OMpeNeNseT HE caM BHUJ CHEKTPOB MHUKPOCEHCMHUYECKOTO IOJs, a €ro Majble

IMPOCTPAaHCTBCHHLIC BapHaliiu.
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2.2.1 Tpanchopmauuss CTPYKTYpbl TNOBEPXHOCTHBLIX BOJH Paijes mnoxg

BJIMAHUEM JIOKAJBbHBIX HEOI{HOpOI[HOCTeﬁ reoJIOrH4ecKou Cpeabl

[Ipobnema Tpancpopmaiuu BoiaH Peress Ha HEOAHOPOJHOCTSAX T'€OJOTUUECKOM
Cpelbl JAaBHO TMPHUBIIEKAET BHUMAHUE HCCIIEOBATENIe, a cama 3ajaya SBISETCS
Ype3BbIYAMHO CIIOKHOM KaK B TEOPETHUUYECKOM, TaK U B SKCIIEPUMEHTAIHHOM ILJIaHE.
Hawnbonee nonHo u riry0oko gaHHas mpobiieMa OCBEIlleHa B U3BECTHOM MOHOTrpaduu
[69]. CornacHo 3TOi paboTe CIOKHOCTH 3a/laud OOYCJIOBJIEHA TEM, YTO MOJIyYEHUE
TOYHOTO pelIeHUsi 00 OTpaKEHUU U MPOXOKIACHUU MOBEPXHOCTHON BOJIHBI Yepe3
BEPTUKAJIBHBI KOHTAKT CPEIa-HEOJHOPOJHOCTh HE TMPEJICTABIISIETCS BO3MOXXHBIM B
CBSI3U ¢ 00Opa30BaHUEM B OKPECTHOCTU KOHTAKTa UHTEHCUBHBIX OOBEMHBIX BOJIH. DTH
BOJIHBI MOXXHO YYE€CTb TOJIbKO C TOW WM MHOW CTENEHBIO MPUOIMKEHUS, NI 4ero
CJIeyeT UCTOJb30BaTh MPUOIUKEHHbBIE aHATUTUYECKHUE, JTMOO YUCTIEHHBIE METO/IbI.

[IpubnmxeHHble METOJbI pacyeTa, MpeAHA3HAYEHHBIE TOJIBKO ISl OILEHKHU
CHEKTPAIBHBIX KOIPDUIIMEHTOB OTPAXKEHUSI U MPOXOXKICHUSI, PA3BUBAIUCH B KOHIIE
MPOIIJIOTO CTOJIETUS B HECKOJBKHX HAMpPaBICHUSAX, W3 KOTOPBIX TJIABHBIMU
SIBJISTFOTCSI:

1) meton dyukuuii ['puna [70, 71];

2) npUOAMKEHHOE BBIMOJHEHHE TPAaHUYHBIX YCJIOBHI HAa BEPTUKAILHOM KOHTAKTE
[72, 73]

3) nmnpencraBieHUE IO MOBEPXHOCTHOM BOJHBI  CYNEPIO3UIMENH IUIOCKUX
OJTHOPOJIHBIX U HEOTHOPOIHBIX 00OBEMHBIX BOJIH [74].

K 4ncneHHblM MeTOlaM, NpPEXIE BCETO, CIEAYET OTHECTH MOTYyUYHUBIIUE
JIOCTATOYHO IIUPOKOE MNPUMEHEHHE METOAbl KOHEUHBIX PA3HOCTEM M KOHEUHBIX
AJIEMEHTOB, KOTOpPbI€ TO3BOJSIOT CTPOUTH UHCICHHOE pEIIeHUEe [ MoJen
MOBEPXHOCTHBIX BOJH B MOJEJSIX, COAEPKAIIUX Y3KHE 30HBI Mepexoaa OT OJIHOU
FOPU30HTATBLHO-OTHOPOTHOU Cpeibl K APYTroi (cM., Hampumep, [75]).

B nHacrosimiee Bpemsi I8 MOJETUPOBAHUS  TMOBEIEHUS  CIOXKHBIX
reopu3M4YEeCKUX CTPYKTyp Bce Oojiee IMIMPOKOE MNPUMEHEHUE HAaXOIAT MOIXOJIbI,

UCIIOJB3YIONIME METOJI KOHEUHBIX 3J1€MEHTOB. PacnipocTpanenue pyHmamMeHTaIbHON
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MOJbl PaneeBckOM BOJNIHBI B MNPHUCYTCTBUU JIOKAJIM30BAHHOW MO TiAyOMHE U TIO
TOPU30HTAIM HEOJHOPOAHOCTH MojaenupoBanach ydeHeiMu u3z HM®P3 PAH c
ucnons3oBanueMm makera «Comsol Multiphysicsy». B pabotre [76] pemanach
JBYMEpHasi 3ajJlaya IO pacyeTy IOJIHOTO BEKTOpa JBWKEHHUS B yIOPYrom
MOJYTIPOCTPAHCTBE, KOTOpO€ OBbUIO MPEJACTABICHO OJHOPOJIHBIM  CIOEM C
3aKpeIIEHHONW HIDKHEN IpaHblo, CBOOOJHOM BepxHEW rpaHbio, CBOOOAHOUN mpaBoi
IPaHbIO U KPAEBBIMHU YCIOBUSAMHU Ha JIEBOUM T'paHH.

B pacuerax d¢yngamentanbHas Moja PeneeBckoil BOJHBI  3a/laBanach
CMEIIEHUEM TOYEK OTACIbHOW IpaHU MO BEPTUKAIHLHONW M TOPU3OHTAIHLHOM OCSM.
OTH TOYKH COOTBETCTBOBAIIA TEOPETUUECKOMY PEIICHUIO.

B cBoto ouepenpb, JIOKaIM30BaHHAS HEOAHOPOIHOCTH 3a/laBajach Kak 0O0beEM,
OTJICJICHHBIA OT OCTAJILHOU CpeJbl TPaHUIlaMH, Ha KOTOPBIX MPOUCXOJIUT U3MEHEHHE
CKOPOCTHBIX CBOMCTB. /[TUTENBHOCTD Iyra BOJIHBI BHIOMpAnIach UCXOMS U3 YCIOBUS,
YTO BOJIHA B MPSMOM HAMPABJICHUU JOJKHA YCHETh MPOUTH HaJ HEOJHOPOIHOCTHIO,
a BOJIHA, OTpaXKEHHAas OT CBOOOJHOW I'paHHW, HE JOJDKHA €Ille MOJOWTH B 0OpaTHOM
HaIpaBJICHUHU.

Pacuernas moxens Obuia 3amana 18000 nireMeHTaMH, 3HAYECHUS CEHCMHYECKHUX
CKOpOCTEH B moiaynpocTpancTe 0ol 3amanbl Vp=3000 m/c, Vs=1700 m/c.

J111 HEOTHOPOAHOCTH CKOPOCTU Vp U Vg COTVIACOBAHHO 33a1aBAIMCH KAaK BBILIIE,
TaK M HUXKE CKOpocTel B modynpoctpancTBe Ha 20-25%. Kpome Toro, B mpouecce
MOBTOPHBIX PACUETOB BapbUPOBAIOCH PACIOI0KEHUE HEOJHOPOJHOCTH O TIyOUHE,
a TakKe pa3Mep HEOJHOPOJHOCTH IO BEpPTUKATUM M Topu3zoHTanu. HekoTtopeie
XapaKTEPHBIE PE3YJIbTaThl MOAECIUPOBAHUS IPUBEICHBI HA pUCYHKE 126.

MopgenupoBanue  mokazajgo, 4YTO HOpPU  CBOEM  PACHPOCTPAHEHUU
(dbyHIaMeHTallbHasl MOJIa TOBEPXHOCTHOU BOJIHEI Pasniest pearupyert Ha 3arinyOJeHHYIO
U JIOKaJU30BaHHYIO MO BEPTUKAIW W TOPU30HTAIM HEOJAHOPOIAHOCTH CIEAYIOIIUM
oOpazom. Ecnu riyOumHa 3ajieraHusi HEOJHOPOJHOCTH 3HAYUTEIHHO MPEBBIIIACT
JUIMHY TOBEPXHOCTHOMW BOJHBI, a 3HA4UT, U OJ(PPeKkTuBHYIO TIyOUHY e€e
MPOHUKHOBEHUs, TO BOJHA pACIpPOCTpaHSETCS BIOJb IOBEPXHOCTU O3

B3aUMO/ICUCTBUS C HEOJHOPOTHOCTHIO (PUCYHOK 126 B).
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Pucynok 126 - MogenupoBaHue B3auMOI€UCTBUS JTOKAIbHON HEOJHOPOJAHOCTH C
pacnpocTpaHsronieics: pyHaaMmeHTanTbHOU MoI0M Panest. ToHOM MOKa3aHo MmoJie CABUTOBBIX
HanpspkeHuid. [1o ocsiM 0TIIokeHO paccTosiHue B kuiomerpax. [edopmupoBannas popma
CXEMaTUYECKH OTPakaeT MoJie BEPTUKAIbHBIX CMeIleHH B BosiHe. a) [loHmkeHue
aMIUTATYIBI HaJ] BBICOKOCKOPOCTHOM HEOJHOPOMHOCTRIO Ha Tiyoune H=0.5 A, rioe A - niuHa
BOJIHBI Pasest; 0) [ToBbieHre aMIuinTy 16l Hai HU3KOCKOPOCTHOW HEOHOPOTHOCTHIO HA
rryoude H=0.5 A; B) HeomHOpOZHOCTE pacmosiokeHa Tiry00Ko 10 CPaBHEHUIO ¢
MIPOHUKHOBEHHEM BOJIHBIL. B3auMoielicTBrs He HaOIIOAaeTCsl HE3aBUCUMO OT CKOPOCTHBIX
CBOWCTB HEOJJTHOPOAHOCTH.

COOTBETCTBEHHO, B HATYPHBIX YCIOBUSIX HEOJHOPOJHOCTh HHUKAK HE
NpoSIBUTCS A HaOmrogatend. Eciv MOJenbHYH0 HEOJHOPOAHOCTH IOCTENEHHO
NpUOIMKaTh K MOBEPXHOCTH, TO, HAUMHASL C HEKOTOPOU ITyOUHBI, BOJIHA HAYUHAET C
HEW B3aMMOJEKUCTBOBaTh. Kak yke 0TMeUanoch, 316Ch UMEIOT MECTO XAapAKTEPHBIE B
CEHCMHMYECKUX BOJHOBBIX MOJSX MPOLIECChl OOMEHA, MPEIOMIICHUS U OTPaKCHHUS.
JlaHHO€ B3aMMOJEHCTBHUE NOCTYNHO IJIsi HAaOJIOJEHUS HAa MOBEPXHOCTH. B o0miem
CIy4ae, €CIh CEUCMHYECKHME CKOPOCTM B HEOAHOPOJHOCTH BBINIE, YE€M B
OKPY’XKAIOIIEM  MOJyIPOCTPAHCTBE, TO HAJA HEOJHOPOAHOCTBIO  aMILIUTyZa
BEPTUKAIBHON KOMIIOHEHTBl YMEHBIIAETCS, €CIIM K€ CKOPOCTH B HEOJIHOPOIHOCTH
HIDKE, YEM B OKPYXAIMIEM NOJYNPOCTPAHCTBE, aMIUIMTyAa BEPTUKAIbHOU
COCTaBISIONIEH  yBenuuuBaercss (pucyHok 126  a,0). bbuUin  BBINIOJTHEHBI
MHOTOKPaTHbIE MOBTOPHBIE PAcyeThl JAHHOW MOJEIH C Pa3JIMYHbIMUA 3HAYECHHUSIMHU
B3aMMHBIX CKOPOCTEW MOJIYIIPOCTPAHCTBA U HEOJHOPOIHOCTH, A TAKKE Pa3TUYHBIMU
COOTHOUIEHHUSIMH ~ MEXJYy  JUIMHOWM  IOBEPXHOCTHOM  BOJIHBI,  pa3MepaMu
HEOJHOPOJIHOCTH M TIIIyOMHON €€ pachoyIokKEHUs. Y IaloCh YCTaHOBUTH, YTO MPH
JOCTaTOYHOM BEPTUKAIBHOM pa3Mepe HEOAHOPOJHOCTH, OHAa MaKCUMAJIbHO
TpaHC(OPMHUPOBATH TMOJE AaMIUIUTYJl Ha TOBEPXHOCTHU, €CJIH HEOJHOPOIHOCTH
HaxXOJUTCSl Ha TIyOMHE paBHOM, MPUOJIMU3UTENHHO, MOJOBUHE IJIWHBI 3TOW BOJIHBI.

3HauuT, HaubOojee SIPKOM peakuuu OT HEOJHOPOJAHOCTH B MOBEPXHOCTHOM
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MUKPOCEHCMUYECKOM TI0JIE€ CIETYET OKUAATh IPU COOTHOIIEHUHU TTyOUHBI 3aJIeTaHUs
HeogHopogHOCTH H 1 nnuubl BonHbl GyHaaMeHTanbHOU Moabl Panes: H=0,5 A, raoe
A — IJIMHA BOJIHBI.

Pe3ynbTaThl MOJIETUPOBAHUS MO3BOJISIOT O0siee TIIyOOKO MOHATH (PU3UYECKYIO
KapTuHY mnpouecca. M3BecTHO, 4TO B OOBEMHBIX BOJIHAX KaxJas TOYKA CPEJbl
MONMEPEMEHHO Y4YacTBYeT B MAaKCUMAJIbHBIX CMEIICHUSX U MaKCHUMAaJIbHBIX
HanpspbkeHusix. B ¢pyngamentansHoi mone Panesi, B oTivune OoT OOBEMHBIX BOJH,
30Ha MAaKCUMAaJIbHBIX CIBUTOBBIX HANpPsDKEHUU pa3jielieHa B MPOCTPAHCTBE C 30HOMU
MaKCHUMAJIbHBIX CMEIIEHUN U pacmnojiokeHa Ha riyoune H ~ 0,5 A, B To BpeMst Kak
30Ha MaKCHMAJIbHBIX CMEIIEHUU pPacloyiokKeHa Oyrke K moBepxHocTu. [Ipu stom
JBIKCHUE YACTHUI[ Y TMOBEPXHOCTU OTYACTU OTPAXKAET BpAIlATEIbHOE JIBUKEHUE
BOKPYI IIEHTpa MAaKCHUMAJIbHBIX HampsbkeHuil. Takum oOpa3oM, eciu mpu
pacrpoCTpaHEHUU BOJIHBI BJOJb MOBEPXHOCTH 30HA MAKCUMAJIbHBIX HAMpPsHKEHUN
«HATOJIKHETCS» Ha HEOJHOPOJHOCTh C OTIMYHBIMU YNPYTUMU CBOMCTBAMH, TO 3TO
MPOSIBUTCS B aMIUIUTYJaX CMEIICHUH Ha TMOBEPXHOCTH. BaxHo, YTO Takum
CBOMCTBOM 00J1ajlaeT TOJIbKO (hyHIameHanbHas moaa Panes. OObemMHBIE BOJHBI, a
Takke BbICIIME MOJbl Panes u Bonubl JlsBa, 11 GopMuUpOBaHHS KOTOPBIX
HEOOXOJIUMO HAJIMYME OTPAKAIONIUX TPAHUI], HE HMMEIOT TaKOro COTJIACOBAHHOTO
MPOCTPAHCTBEHHOTO PA3JIEICHUS «CMEILICHUE-HATIPSAKEHUE.

B cnydae wucnosib30BaHMS MHUKPOCEHCMHYECKOTO IOJNS B PACHOPSIKEHUHU
AKCIEPUMEHTATOpa UMEETCS Ha0Op paJieeBCKUX (YHIAMEHTAIBHBIX MOJ, KOTOpbIE
(GopMUPYIOT B YaCTOTHOM OOJACTU IIMPOKUN HENPEPHIBHO 3aMOJHEHHBIA CIEKTP.
[TosiBisieTCsE BO3MOXKHOCTh «IPO30HIMPOBATH» BECh JIMAMA30H TJIYOMH C MOMOIIbIO
30H MaKCUMAJIbHBIX HampsikeHuil. [IpuyeM BBITTOTHUTH TaKO€ 30HIUPOBAHHE MOXKHO
HE, TOJIbKO B OJHOM TOYKe, a BAOJb NpOodUiIs UiK Mo Iuiomanu noiaurona. OaHaxo,
yTOOBl MPABWIBHO BOCHOJIb30BATHCS JTUM MPUPOJHBIM HCTOUYHHKOM CHUTHAja,
CJIEYeT ClIeNaTh PsiJi OTOBOPOK.

Bo-miepBbiX, COCTaB MHKPOCEHCMHYECKOIO TOJsi HE OrpaHUuYUBACTCS
UCKIIIOYUTENHHO (yHIaMeHTanbHbIMU MojamMu Poanes. He roBops yxke o

IrOPpHU30HTAJIbHBIX KOMIIOHCHTAX, BO MHOI'OM (bOpMI/IpyeMI)IX 3a CYCT BOJIH .HHBa, Jaxe
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B (h)OPMUPOBAHUM CIIEKTPa BEPTUKAIBHOM KOMIOHEHTHI HApANy ¢ (pyHIaMeHTaIbHON
Moj0i1 Paniest MoryT yuyacTBOBaTh Kak 0ObEMHBIE BOJIHBI, TAK U BBICIINE PIJICCBCKUE
MOJbI (cM., Hampumep, [77]). Tem He MeHee, €Ciu MPUHSATH BO BHUMaHHE OOJBIION
00BbEM HE3aBUCHUMBIX HMCCIIEIOBAaHUU U MyONHMKaUuMid B 3TOW OOJACTH, TO CIEAYyeT
MpU3HaTh, YTO MOAOOHBIE Cllydyau B MPAKTHKE aHaAIN3a MUKPOCEWCM BCTPEUYaIOTCS
HEYACTO U MOTYT CIIyXHUTb CKOpee MpUMeEpaMu UCKIoUeHn. bonpmHcTBO pador, B
TOM YHCJIE NPAKTUYECKUH OIBIT, YKA3bIBAET HA TO, YTO MHUKPOCEHCMHYECKOE IMOJIE
(mo kpaiiHeil Mepe, 4TO KacaeTcs BEPTUKAIbHOM KOMIIOHEHTBHI) MPEUMYIIECTBEHHO
dbopmupyeTtcs 3a cuet pyHaameTanbHON Mokl Pares.

Bo-BTOpPBIX, OTHOKpATHAsI PETUCTPALIASI MUKPOCEMCM HAa KOPOTKON BPEMEHHOMN
0ase He JaeT, KaK MPaBUJIO, HEMIPEPHIBHOTO CieKTpa. MUKpOCEMCMHUUECKHIT CUTHA B
TOYKE - MPOIIECC CIAyYalHBIM, U YTOOBI MOJYYUTH €r0 CIEKTPAJIbHYIO OILIEHKY C
HETPEPBIBHBIM  CHEKTPOM, HEOOXOAMMO TMPOBECTH HAKOIUICHHWE CHUTHajlla Ha
HEKOTOPOM MPOJOJIKUTEIbHON BpeMeHHOU Oase. IIpu 3TOM HYHO MMETh B BUIY,
YTO peaTbHbI MUKPOCEUCMUYECKUM CUTHAI 00J1ajlaeT ONpeeICHHBIMU CBOMCTBAMHU
CTallMOHAPHOCTH, KOTOPbIE HEOOXOAUMO YUUTHIBAThH, POU3BO/IS HAKOILICHHE.

B-Tperbux, HEOOXOAMMO UMETH B BUJY, YTO 30HA MAKCUMAJIbHBIX CIBUTOBBIX
HalpsOKEHU, Ha KOTOPYIO CIIENyeT OMHUPAThCs KaK Ha 30HAMPYIONIYIO 00J1acTh,
MMEET pPa3Mephl, ONpPEAENseMble JUIMHOM BOJHBI. OJKCIEPUMEHTAIbHO HEIb3
3a)MKCUPOBATh PEAKIHUI0 B aMIUIUTYJaX Ha MOBEPXHOCTH OT HEOIHOPOIHOCTH,
pa3Mep KOTOpoil OyaeT CyIIeCTBEHHO MeEHbIlle 3ToM oOsacTtu. SICHO Takxke, 4To
a0COJIIOTHOE pa3pellleHUe MaJaeT C yBEIWYEHUEM IIyOUHbl 30HAUpoBaHus. Yem
OoJibllle JJIMHA BOJIHBI, TE€M OOJIBIINKI pa3Mep UMEET 03ByUEeHHAasi 00J1acTh, TEM HIKE
YyBCTBUTEIIBHOCTh BOJHBI MO OTHOUIEHHID K HEOJHOPOJHOCTH OIPEAECIECHHOIO

pasmepa.

2.2.2 TexHosi0rus mojieBbIX pador

Peanmaunﬁ TCXHOJIOTHUM B IIOJICBBIX YCJIIOBUAX Tpe6yeT BBIIIOJTHCHUSA psaaa

HU3MCPUTCIIBHBIX ITPOLCAYP, KOTOPBIC BKIIIOYAIOT:
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- U3MEPEHUSI CIEKTPOB MHUKPOCEMCMHUYECKOTO TONS B TOYKax CETHU
BBIOPAHHOTO MOJIUTOHA,

- MIOCTPOEHHUS KapT OTHOCHUTEIIBHOMN WHTEHCUBHOCTH
MHKPOCEMCMHAYECKOr0 CUTHAJA JJIsl KaXJ0M YaCTOTHI B CIIEKTPE,

- NPUBSI3KM KapThl K TIJIyOMHE € TOMOIIBIO MPOCTOTO PACUETHOTO
cootHomenuss H=0,50 ¢ ucnonb30BaHHEM 3KCIEPUMEHTANIBHON JAUCIEPCUOHHOMN
3aBUCUMOCTH Ji1 PyHIaMeHTaIbHOM MO Pasiest B JaHHOM pervoHe.

[Ipr BBINOJHEHWH YKa3aHHBIX MNPOLEAYP MOKHO IOJYYUTh OLEHKY pa3pesa
WM TPEXMEPHOrOo H300pa)KEHHUsI HEKOTOPOW 3ariayOJIeHHOW TeO0JIOTM4eCcKOn
HEOJHOPOJHON CTPYKTYpHhl. [Ipu 3TOM cpenHuil CKOpOCTHOM pa3pe3 peruoHa Oyner
BXOJUTh B pacueT uepe3 JJIMHY BOJIHBI Paniest A 1 COOTBETCTBYIOIIYIO €l YacTOTy B
criektpe. Ha npuHOMNMANbHYI0 BO3MOKHOCTh pEANIM3AlUMUA  TaKOTO MOAXOJa
YKa3bIBalOT HCCIEAOBaHMS psaa ydyeHbix. Hampumep, [78] ycTaHOBHIM HAa OCHOBE
aHaJIN3a PETUCTPAld MHUKPOCEHWCM CEThIO CTAHIMW, YTO 3aBUCHUMOCTH CIEKTPOB OT
TEOJIOTHYECKUX YCIOBHUM TMPOSABISAETCS CUIBHEE, YEM 3aBUCHMOCTb OT BPEMEHHBIX
Bapualnii, W, 3HA4YUT, CYIIECTBYET OMNpPEICICHHAs BO3MOXHOCTh KapTHUPOBATh
TEPPUTOPUIO TIO MapaMETPy HHTEHCUBHOCTH MHMKPOCEMCMHUYECKHX CHTHAJIOB U
KOpPpEIUPOBaTh PE3YJIHTAT C T€OTOTHYECKUMHU YCIOBUSIMH.

Peanuzanus HOBOM TEXHOJIOTMM HA MPAKTUKE NPUBOAUT K HEOOXOJAMMOCTH
KOHTPOJINPOBATH JIBA OCHOBHBIX MapameTpa:

1) mpeoOnanaromuii TUMN BOJHBI B AHAIM3UPYEMOM MUKPOCEUCMUYECKOM TOJIE
JUISL IPaBUJILHOW MHTEPIIPETAIMU PE3YIbTATOB,

2) CTalMOHApHOCTh U3MEPSEMBIX  CTAaTUCTUYECKUX  MapaMeTpoB  JUIs
YCTAQHOBJICHHSI OJIHO3HAYHOM CBSI3U MEXIY MPOCTPAHCTBEHHBIMU OCOOEHHOCTSIMU
T€OJIOTHYECKOr0 CTPOCHUS M MPOCTPAHCTBEHHBIMU XAPAKTEPUCTUKAMH MUKPOCEHCM,
€CJIM U3MEPEHUS B TOUKAX U3MEPUTEIBHOW CETH BBIMOJIHIIOTCS HE OJTHOBPEMEHHO.

Y CTaHOBIEHO, 4YTO CBOWMCTBA CTAIMOHAPHOCTH MHKPOCEUCM 3aBUCAT OT
YaCTOTHOTO JAMAIa30Ha, B KOTOPOM OHU MpOSIBISIIOTCA. B CBOKWO ouepenb, camu
YaCTOTBl CBSI3aHbl C NOPUPOJOA HCTOYHUKOB MHUKpOCEHWCM. MUKpOCENCMBI

cpaBHUTENbHO HU3KKUX 4YacToT 0,2-0,3 I'm u Huxe (T>3-5cex) pacnpocTpaHstoTcst B
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BHUJIE TIOBEPXHOCTHBIX BOJIH HA PACCTOSIHUA B COTHU U THICSYM KHJIIOMETPOB OT CBOUX
HCTOYHMKOB. OHM BO3HUKAIOT BCIIEICTBHE BO3ICHUCTBHS P00, IEpeaadu BapHaIluii
JABJICHUSA Y€pe3 BOJHYIO TOJIIY HAa JHO C IMOCIEAYIOUIMM PAaCIpPOCTPAHEHHUEM IO
KOHTUHEHTY, a TaK)K€ MepeJayu Bapualyid TaBJICHUS HEMOCPEICTBEHHO HA TBEPIYIO
MOBEPXHOCTh [79]. B psme ciyyaeB Bapuanuy JaBJICHUS MOTYT MOPOKIATHCA
BCJIEJICTBUE BETPOBOTO BO3JCHCTBHUSI HAa MOBEPXHOCTh OKEaHAa U MOSBJICHUS 3bIOH,
BCIIEJICTBHE MPSIMOTO JEHUCTBUSI MyJibcalluid aTMOC(EpPHOro MaBICHUS B LIEHTPAX
KPYITHBIX aTMOC(EPHBIX BUXPEN HA MOBEPXHOCTh AKBATOPUN U TEPPUTOPHUIO CYIIIH, a
TAKXKE MPH 3aPOKICHUN BHYTPEHHUX I'PABUTAIMOHHBIX BOJIH B OK€aHaX.

BBuay cBsi3u ¢ KpymHbIMH aTMOC(HEpPHBIMU CTPYKTypaMu MHUKPOCEUCMBI C
gactotamu HUxe 0,13-0,2T'11 (T>5-7cek) MOryT ocTaBaThCsi CTAOUIIBHBIMU B TEUCHUE
HECKOJIbKMX YacOB W, MHOT/A, IAJKE THEH, UX aKTUBHOCTh XOPOIIO KOPPEIUPYETCS C
METEOPOJIOTHYECKUMHU BO3MYULICHHUSIMH HaJl OKE€aHaMH. MuxkpoceicMbl
MMPOMEXKYTOUHBIX MEPHOJOB OT 3-6 CEKyHJ TEHEPUPYIOTCA MNPEUMYILIECTBEHHO
OKEaHMYECKUM TMpuboeM U 00JaJaloT MEHbIIEH BPEMEHHOW CTaOMIBHOCTHIO.
Konebanust Gosiee BBICOKMX 4YacTOT, B OCHOBHOM, TE€HEPHUPYIOTCS B pe3yJbTaTe
WHIYCTPUAIBHONW U TPAHCIOPTHOM AEATEIIBHOCTU YEJIOBEKA, a TAKXKE B PE3yJbTaTe
PE3KUX TOTOJHBIX M3MEHEHUM, TAaKWX, KaK JIOKAJIbHbIE BETPOBBIE MOPBIBHI [80] H
HUMEIOT elle 0oJiee KOPOTKUI Neproi BpEMEHHON CTaOUIBbHOCTH.

YToObl HUCKIIOUHUTH MPOOJEMBI, CBSI3aHBIE C  pa3liduyueM [EepPUOJOB
CTallMOHAPHOCTH MUKPOCENM B Pa3HBIX YACTOTHBIX IHAINA30HAX U KOHEYHOCTHIO 3TUX
MEepUOAOB, 11€eCO00pa3HO BBHIMNOIHATH 30HIUPOBAHUE, B3SIB OJIHY M3 TOYEK Ha
HCCIIEyEMOM MOJINTOHE B KA4€CTBE OMOPHOU. MI3MepeHus B OCTAIBHBIX TOYKAX CETH
IIPU 3TOM HEOOXOJIUMO MPOU3BOAUTH OJHOBPEMEHHO C OMOPHOM TOUKOM, a pe3yabTaT
M3MEpPEHUN KOPPEKTUPOBATh HA OTMIOPHYIO TOUKY.

JlaHHBIA TIpUEeM TO3BOJISIET PELIUTh MPOOJIEeMy HOPMHUPOBKH CHEKTpPA,
MOCKOJIbKY peallbHbli MHKPOCEHCMHUUECKUU CIEKTP HMEET CIOXHYI (opMy c
00JIacTSIMU TOBBINIEHUH U MPOBAJIOB, a JJI 30HAUPOBAHUS MPEANOUYTUTEIHHO UMETh
CUTHAJ C YHU(PUIUPOBAHHBIMU CIEKTPAIbHBIMU XapaKTepucTukamu. OTMETHM, UYTO

IIPUMCHCHHNC OHOpHOP’I TOYKH IIO3BOJISICT BBIIIOJHATL 30HJAWPOBAHUC JaXXE OBYMSI

198



CEHCMUYECKUMU CTAaHIUAMU. [Ipu 3TOM NINTENBHOCTh U3MEPEHUIN HA KAXKIOU TOUKE
CeTH JOJKHA OBITh HE MEHbIIE XapaKTepHOro IMepUuoja CTalMOHAPHOCTH
MUKPOCEICM Jaxke TMpu OO0ECleueHHH KOPPEKIIMM Ha OMNOPHYK TOYKY. OTO
HEOOXOMMO JJisi HaubOojee IMOJIHOTO TMPEICTABICHUS CHEKTPpa 30HIUPYIOIIETO
curHajia. Bo Bcex HWXKECHEAYIOIUX MPAKTUYECKUX MPUMEpPaxX JIATEIbHOCTh
M3MEPEHUN B TOUKAX CETU COCTaBJsUIa, NpUOIU3UTENLHO, 1-1.5 yaca, 4To cocraBisier
OLICHKY CBEPXY IMEpHUOJIa CTALIMOHAPHOCTH MUKPOCEWCM B HCCIEAYEMOM YaCTOTHOM
nuanasone (0,03-1 I'm) [81].

JInst KOHTpOJIsSl MPeoOIaatonIero TUMA BOJHBI B KaXKJIOM KOHKPETHOM MECTE
HCCIIEIOBAHUI MOXHO PEKOMEHIOBATh HEKOTOPHIE TPUEMBI:

- MOJISIPU3ALUOHHBIN aHAJIN3 JBUKEHUS YaCTHII,

- CPaBHEHHE OJIHOBPEMEHHO H3MEPEHHBIX CIIEKTPOB MHMKpPOCEHCM Ha
JTHEBHOM MOBEPXHOCTH U B YCIOBUSX 3ariyOJICHHOW YCTaHOBKH (€CIM MMEETCS Takas
BO3MOHOCTH),

- IPSAMYIO OLEHKY 3HAaYEHUN KaXyIIUXCS CKOPOCTEW € MOMOIIBI Majou
arepTypPHOU TPYIIIIHL.

[TapameTpbl OCHOBHBIX U3MEPUTEIBHBIX KaHAJIOB almapaTypHOTO KOMIUIEKCA,
KOTOPBIN UCIOJIB30BAJICA B SKCIIEPUMEHTAX, ObUTH CJIEAYIOIINMU:

1) Hu3kouacTOTHBIN U3MEPUTEIbHBIN KaHA:

- cericmonpuemHuk CM-3 OC, ¢ cuctemoit 0OpaTHOM CBSI3H;

- gacToTHBIM quana3oH 0,03-15 I'm;

- 0a30Basi 4yBCTBUTENBLHOCTD faTtunka 4-103 B-cex/m;

2) CpeaHe4aCTOTHBIM U3MEPUTEIIbHBIN KaHaJ:

- cericmonnpueMHUK CM-3 B TpaJULIMIOHHOM HCHOJIHEHUH;

- ko3 punneHT npeodpazoBanus garuuka 150 B-cex/Mm;

- 3aTyxaHue naruuka 0,7;

- HHA3KOYACTOTHBIN cpes paboueit MTOJIOCHI dbopmupyercs
XapaKkTepUCTUKON CcelicMOJaTUMKa, COOCTBEHHBIM TMEpUOJ KOTOPOrO0  MOXKET

HacTpauBathes B nuarna3one 0,5-2,0 cek;
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2.2.3 Pe3yabTaTrhl MOJEBBIX IKCIIEPUMEHTOB

C menpl0 MPOBEPKM  HOBOM TEXHOJIOTHHU OBUIM CIJIAHUPOBAHBI IIEJIEBBIC
MOJIEBBIE IKCTIEPUMEHTHI, TJIe B KAUECTBE TECTOBOM HEOJTHOPOIHOCTH BBICTYIIAJIHU:

- CHUCTEeMa COJISIHBIX KYyMOJIOB Ha ydacTke IIpukacmuiickoro ocajgo4HoOro
OacceiiHa B  TMpelaelax  TEPPUTOPHH  ACTpPaxaHCKOTO  Ta30KOHIAEHCATHOTO
MectopoxkaeHusi Mccnenyemas TeppUTOpUS  XOPOILIO HM3y4Y€HA  Pa3IUYHBIMU
reo(pu3N4eCKUMHU METOJaMu, B TOM YHUCJIE AETaIbHO pa3Be/iaHa OypeHueM;

- ByJKaHbl B TamMaHCKOW TpsA3eBYJIKAHMYECKOW MPOBUHIIMHU. 3/1€Ch OBLIO
BIIEpBBIE U3YueHO TrayOuHHOEe cTpoeHue ByJkaHa Illyro u Bynkana [opel

Kapabetoga.

2.24 HccaeaoBanue cUCTEMBI COJISHBIX KYII0J10B

VYyacTok wucciaegoBaHus uMeN pa3Mmepsl npuonusutenbHo 40x20 kM. OH
nepekpriBasl Mano-ApanbCKuil COMIHON KYIIOJ, KOTOPBIA BMECTE ¢ AKCAPANCKUM U
YTUreHCKUM COJISTHBIMU KyIojaMu o0pa3yeT COJSIHYI0 CTeHY € KOJEHOOOpa3HbIM
u3rubom, a Ttaxxke Axcapaiickyro u IOxHyr0 MeXKynoJibHble MyJbJbl. KpoBis
COJISIHBIX KYTIOJIOB B BBICIIMX TOYKaX 3ajeraeT Ha riayouHe, npubauzutenabHo, 700
METpPOB, a UX OCHOBaHMS yXxonar Ao rinyoun mnopsanka 3800 merpoB. HanconeBoit
CTPYKTYPHBIM 3TaXX CIIOXKEH JBYMsI KOMIUIEKCAMU TMOPOJA: OT TPHUACOBBIX [0
MajJeOreHOBbIX U HEOrEH- YETBEPTUUYHBIX. MEXKKYMNOJbHBIE MYJbIbl SIBISIOTCS
KOMIIEHCAIUOHHBIMHM, HMMEIOT BBITSAHYTBIE OKPYIJIbIE CTPYKTYpHble (OpPMBI U
BBITIOJTHEHBI TPUACOBBIMH, FOPCKUMH, MEJIOBBIMHM TMAJIEOT€HOBBIMU OTJIOKECHUSIMU.
Mynpapl OTAWYAIOTCS KPYTBIMU OOpTaMU M PE3KUM COKPAIIEHHUEM MOIUIHOCTH
COJICHOCHBIX OTJIOKEHUU. BHeIpeHre COISHBIX MacC B HAJICOJEBYIO TOJIILY BbI3BAJIO
ee JUCIOLMPOBAHHOCTh, 0COOCHHO B MPUKYTOJIbHBIX 30HAX [82].

HeOonbimas Tepputopus, NpeiyioKEeHHAs A1 UCCIEIOBAHUN COTPYAHUKAMU
OO0 «AcTpaxaHbra3npom», cojliepxaia XapakTepHbIH ceqnoo0pa3Hblii PparMeHT

MaJ'IO—ApaJ'IBCKOFO COJIIHOI'O KYyII0JIa, TOYHOC MCCTOIIOJIOKCHUE KOTOPOI'o 3apaHce
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He coobmanock. B pabore npuBoauTCs pe3ysbTar 3Tana. beuio momydeHo xopouiee
MPOCTPAHCTBEHHOE COBMAJEHUE MUKPOCEUCMUYECKOW CHEMKH U KapThl H3OTHIIC
¢parmenTta consHoro kymoja. OXHAaeMblil XapakTep MPOSBICHUS O0BEKTa Cpeau
BMENIAIOIIUX MOPO/J] B BUJIE COKPAIICHUSI aMILTUTY]] MUKPOCEHCM ObLIT MOATBEPAKICH.

Tepputopusi MECTOPOXACHUS M 4YacTh NpWIETAIOUEd TEPPUTOPUU ObLIU
MOKPBITHl CEThIO U3MEPEHUM, B 0O0IIeH CiloKHOCTU, cocTosmed u3 200 Touexk,
CpeHEee pACCTOSTHUE MEXKAY MYHKTAMU U3MEPEHUM COCTABIISLIO 2-2,5 kM. M3Mepenus
MPOBOAWINCH OTHAEIbHBIMM MOpUOOpaMU MO MPUHIHUIY «TOUYKA 32 TOYKOW» C
KOppEKIIME Ha OMOPHYI cTaHiuio. [Ipumepsl sKCHepUMEHTAIbHBIX CIEKTPOB
MOIIHOCTH MHKPOCEHCM B TOYKAX MCCIACAYEMOW IUIOMIAAM IIOKa3aHbl Ha

pucynke 127.

AB otHocuTeneHo 1.0 [ (mxkmicex)/My'?]

CnekTpaneHas NNoTHOCTL

'60 T T Ty T T T T T T I I I I T T rT T Ty I'IHTHH'T'H‘V!!’H"""!""Y‘l"IH"IH'IIY

0 1 2 3 4 5 6 7 8
Yacrorta (Mu)

Pucynok 127 - IIpumepbl 3KCIEPUMEHTAJIbHBIX CTATUCTUYECKH HAaKOIIJIEHHBIX
CIIEKTPOB B H3MEPUTEIBHBIX TOUKAX CETH, CKOPPEKTUPOBAHHBIX HA BPEMEHHbIE BapHAIIH
oropHo# Touku. OOpamaer Ha ceOs BHUMaHKE TOT QakT, uTo B oonactu f<1I'1 yacToTHBIC

Bapuanuu cekTpoB pocturatoT 20 nb u Oosee, B TO BpeMs Kak UX MPOCTPAHCTBEHHBIE
Bapualuu He MpeBbIaoT 6-8 1b.

Ha pucynke 128a mnpuBeneHa KapTa MNOBEPXHOCTH COJIEBBIX OTIIOXKEHHM,
MOJIyYEHHAsl MO JIaHHBIM pa3BeAOYHOro OypeHus. CBETIOMY TOHY COOTBETCTBYIOT
MEHbIIINE TIyOWHBI 3aJieTaHusi, TEeMHOMY - OoJbliue. BbleneHHbIE TEMHBIMU
JUHUSIMU TPU U30TUIICHI COOTBETCTBYIOT riayounam 1500, 1750 u 2000 meTpoB.

PGSYJII)TaTBI KapTHPOBaHUA MHKpOCCfICMH‘-IGCKOFO oJIs1 MPUBCACHBI Ha PHUC.
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30. 34ech CBETIIOMY TOHY COOTBETCTBYIOT OOJIbIIIME MHTEHCUBHOCTH KOJeOaHUM, a
TEeMHOMY TOHY MeHbIue. CreKkTpalibHasi 4acToTa, JJisi KOTOPON MPUBOAMUTCS KapTa
MHTEHCUBHOCTH MHUKPOCEMCMUYECKUX CHUTHAJOB, BBIOMpanach IO pe3yJibTaTam
CpaBHEHHSI MEXIy cOO0OH psia KapT, COOTBETCBYIOIIMX pPa3IMYHBIM YacTOTaM.
Oka3zanoch, YTO HAWJIYYIIMM OOpa3oM peaJbHOW KapTUHE COJEBBIX OTIOKEHUI
COOTBETCTBYET KapTa i yactoThl £=0,235 T'm.

[Ipunumass 3Hauenue ckopoctu PaneeBckux BoiH Vg=1000 wm/cek, uTO
XapaKTEPHO I MOPOJ, 3ANOJHSAIOIMUX MYJIbAbl [83] MU, UCMOJB3ys COOTHOUIIECHHE
H=0,5A, MO0XHO OlLIECHUTh TJIYyOUHY CJIOS, OTBETCTBEHHOrO0 3a (QOpMHUpPOBaHUE
MOJTy4Y€HHOU MUKPOCEHCMHUYECKON KapTUHBI. JTa MTyOHWHA OKa3allach PaBHOM ~ 2 KM,
YTO XOPOIIO COOTBETCTBYET PEATbHOMY IMOJIOKEHHUIO MO IMTyOUHE COJIEBBIX MOCTPOEK

B Mpe/ienax 30Hbl U3y4YECHUS.

OTHOCKTENBHAR VHTEHCKUBROCTH

Pucynoxk 128 a) - Kapra-cxema KpoBIM CONSHBIX OTJIOKEHUH IO JAHHBIM OypeHUs Ha
TEPPUTOPUU ACTPaxaHCKOI'O ra30-KOHAEHCATHOTO MECTOPOKAEHUS. JINHUAMU BBIJIEIECHBI
uayme noapsia uzoruncel nryoud 1500, 1750 u 2000 metpoB. ToHoM 0003HaYEHBI
[JIyOUHBI, CBETJIBIA TOH COOTBETCTBYET MEHBIIMM ITyOMHAM 3aj€raHus, TEMHBIN TOH -
6onpmuM rryonnam; 6) Kapra-cxema mpocTpaHCTBEHHOTO pacIipeieIeHus OTHOCUTEIbHON
WHTEHCUBHOCTU MUKPOCEHCMHUYECKOTO CUTHANA Jis CrieKTpasibHOM yacTtoThl f=0.235 I'm.
CeppIMM )KUPHBIMHU TOUKaMH Ha 00€MX KapTax 0003Ha4€Hbl MECTa U3MEPEHUI MUKPOCEHCM.
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Ha xapTe MHKpOCeHCMHYECKOW MHTEHCUBHOCTH 3HAKAMM BOIIPOCA OTMEYEHBI
JIB€ 30HBI, 10 CBOEMY XapaKTepy HE COBIAJAIOLINE CO CTPOCHHUEM COJISIHBIX KYTOJIOB.
Ha panHOM ke »Tame MOXHO BBICKa3aTh JIBE€ THUIOTE3bl JJs1 OOBICHEHHMS
MOJIyYEHHOTO pe3yJIbTaTa.

Bo-nepBeIX, Takue 30HBI HECOBMAIECHUS MOTYT IOSBUTBCS H3-32 CTPYKTYpbI
CaMoOro 30HAUPYIOLIEr0 MUKPOCEHCMHUYECKOTO MO B ’TOM PETHOHE.

Bo-BTopbIX, HaOII0Ja€Mble HECOBMNAJAECHHMS MOTYT HaOMIONAaTbCs H3-3a TOTO,
YTO KapTa IOBEPXHOCTH COJIEBBIX OTJIOKEHUHM HE B IIOJHOM MeEpe OTpakaer
(uznyeckre cCBONUCTBA MOPO.

Tem He MeHee, HEOOXOIMMO OTMETUTh XOpOIIEE COBNAJAECHUE PHUCYHKOB,
00pa30BaHHBIX M30TUIICAMU M MUKPOCEHCMUYECKON MHTEHCHUBHOCTBIO NIl YaCTOTHI
£=0,235 T'u, 4TO NOATBEP)KIAET THUIOTE3y O XapaKTepe BIUSHUSA TIITyOMHHBIX
HEOJHOPOJHOCTEH HA TOBEPXHOCTHOE MHUKPOCEMCMHYECKOE TII0jie. A HWMEHHO,
HEOJHOPOJHOCTH C TOBBIIIEHHBIMU CEHCMUYECKUMH CKOPOCTSIMU MPOSIBISIOTCA B
MIOBEPXHOCTHOM MHMKPOCEMCMHYECKOM MOJI€ HaJ HUMH KaK 30HbI C IMOHUKEHHBIMU
aMIUTUTYJaMH, a HEOJAHOPOJHOCTH C MOHM)XEHHBIMH CKOPOCTSMH - KakK 30HBI C

MOBBIIICHHBIMHA aMILIUTY AaMH.

2.2.5 'nyOuHHOeE cTPpOECHHE IPA3eBOro ByJKkaHa ropsl Kapaderosa

['psA3eBONl ByJKaHW3M — YAUBUTEIBHOE M JTOCTATOYHO PEAKOE MPUPOIHOE
SBJICHUE, MEXAHU3Mbl KOTOPOTO JO CHUX IIOp HE MOJYYWIM HCUYEPHBIBAIOLIETO
oObsicHeHus. CerofHsi MOXXHO CUYMTATh YCTAHOBJIEHHOM CBSI3b IPSI3€BOT0 BYJIKaHU3MA
C JUWHAMHUKOW TIyOMHHBIX (IIOUIOB M HaJU4YUEM 3ajexed yIrieBOJAOpPOIOB
[84].

Ha Ttepputopun Poccum akTUBHAs TIPSA3EBYJIKAHUYECKAS JACATEIBHOCTD
Ha0JIo/laeTcss B MEpPBYKO odepeab Ha TaMaHCKOM MOJyOCTPOBE, SIBISSICh
HEOTHhEMJIEMONM YacCThI0 COBPEMEHHOW JBOIONUU (DIIIOHI0-MarMaTHYECKUX CHUCTEM
Cesepnoro KaBkaza. OnvH U3 CaMbIX aKTUBHBIX I'PSI3€BBIX BYJIKAaHOB TamMaHu — ropa

KapabGeroBa — Ha NpOTSHKEHUH TOCIEAHUX JIeT OBUI M OCTaeTcsd OOBEKTOM
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MHOTOJIUCIUTIIMHAPHBIX T'€0JI0Tr0-Te0OPU3NUECKUX U TEOXUMUYECKUX HCCIIEIOBAHUMN.
JlaHHBIN BYJIKAH XapaKTEPHU3yeTCS B3PBHIBHBIM TUIIOM HU3BEPKEHUMN, MEPUOIUYECKU
JEMOHCTPUPYST BCIO MOIIb ATOTO, Ha MEPBBIM B3MIsA] 0€300MAHOTO MPUPOTHOTO
SIBJICHUSL.

HccnenoBanusi KpyMHBIX TPSA3EBBIX ByJIKaHAa TaMaHCKOW Tpsi3eBYIKaHHUYECKON
MpOBUHIINM, BKItouas ByinkaH [opel KapabetoBa, Bynkan byrasckuii u ap.
Mpeanoyiiaraid M3y4eHUe pPEe30HAHCHBIX OCOOCHHOCTEH KOPHEBBIX CTPYKTYp U
MUTAIONIUX KaHAJOB, C BBIJEJICHUEM CEUCMHUYECKHX IPOIIECCOB, KOTOPHIE
00yCTIOBJIEHBI, B TOM YKCJI€ U HEIMHEHHBIMU B3aUMOJEHCTBUSIMHU, OMPEACISIOMIUMUI
reHepaluio BOJHOBBIX (opM, HaOIOZaeMbIX B Tpupoje, uX (OPMUPOBAHUE U
pacrpocTpaHeHue.

B nmpomecce mpoBeneHHMs — HCCAEIOBAaHWNA  HaMH  OBLIM  BBISBJICHBI
OMpENENAONIMe CBOMCTBA M3Yy4YaeMbIX T'€OJIOTUYECKHX OOpa3oBaHMM, BKIIOUas
(duznyeckre, reOXMMUYECKUE U JPYrue OCOOEHHOCTU T€OJIOTUYECKOW Cpeibl B
palioHe C pa3BUTBIM TPSI3€BBIM  BYJIKAaHU3MOM, YCTaHOBJIEHbI  Haubolee
CylllecTBEeHHbIe. VccienoBanus mokaszaia, 4YTO ACSTEIbHOCTh KPYMHBIX TPA3EBBIX
BYJIKAHOB JAEMOHCTPUPYET MIMPOKOE paszHoOoOpaszue AMHAMUYECKUX IMPOILIECCOB U
HaOII0/IaeMbIX SBJICHUM, BapbUPYIOMIMX OT H3BEPKEHUI B3PBIBHOTO XapakTepa 10
HEOOJIBIINX MyJIbCUPYIOIIUX BHIOPOCOB OpEKUHH.

Bce 3T npotiecchl sipko NpOSBUIUCH MPU MAPOKCU3MAIBHOM M3BEPKEHUH U Ha
MOCHEAYIONIUX CTaAUSIX Pa3BUTHS IPSI3€BOro BysikaHa ropsl KapabeTona.

3nech OBUIM HCCIENOBAaHBl PA3IUUYHBIE MEXAaHHU3MBbI, XapaKTEPU3YIOIIUE
MPOIIECC M3BEPKEHUSI TPSA3EBOr0 BYyJIKaHA. JTO, MPEXKJE BCErO, BBIICICHHE U3
M3BEPraroierocsi Ipsa3eBoro MmoToka KOMIIOHEHT JIETyYMX W aKTHUBHOE BBIJCICHUE
Opexuuu.

O6a MexaHu3Mbl OMNPENENAIOT HE TOJBKO TMPOTEKAHUE TeOJOTHUUECKUX
MPOIIECCOB B pallOHE pACHOJIOKEHUS TPSA3EBOTO BYyJIKaHa, HO W HaOIIOJaeMble
PE30HAHCHBIE B3aUMOJCHCTBHS, OMNPEACIAIONME MPOIEcC MIyMOOOpa3oBaHUsS B
OKpY’Karolel BYJKaHUYECKYIO TOCTpOUKY reodusnueckoit cpene. [IpoBenennnie B

ATOM PETHOHE CeicCMUYeCcKue HAOII0ICHUS SIPKUM TOMY TIPUMED.
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VY CTaHOBIIEHO, YTO KPYNHBIE B3PBIBHBIE W3BEPKEHUs INMpoucXonwan B 1835,
1856, 1868, 1882, 1952 m 1982 romax ® B HadaJiec HBIHCIIHETO CTOJICTHS
[85]. PesynpTaToM mOCIHEOHEr0 W3BEPKEHHS SBUJIOCH OOpa3oBaHUE IOKpPOBa

pazmepoM 0koi0 2000° M, CITOKEHHOTO CBeXeil Opexuneit (pucyHok 129a,6).

1
|
|

- e _ ‘ ol '."-' s SR - -
Pucynok 129a - BerHoc Opex4nu Ha OJTHOM U3 JIEHCTBYIONINX KOHYCOB I'PSI3€BOTO
BysikaHa ropsl KapaGerosa. ['pudon «Bepxanii».

Pucynok 1296 - BeiHOC Opekunu Ha OJTHOM U3 ACHCTBYIOIIUX KOHYCOB
rpszeBoro ByikaHa ropsl Kapa6erosa. ['pudon «Bepxunit». Kpymnnsrii mnasx.

BriHOC TpsA3M mepeMemaHHoid ¢ Opek4yueil MpoAoKaics 10 CUX MOp, YTO
YBEJIUYMBAET U 0€3 TOr0 BHYLIUTEIBHOE MOJIE Pa3IMBa MPOJIYKTOB U3BEPIKEHHUS.

B xome mnoneBbix pabOoT HamMu OBLIO BBINOJIHEHO JE€TalbHOE I€0JIOr0-
reoMopQoJIOTMYECKOEe KapTUPOBAHHME TIpA3EBOro ByJkaHa Tropel Kapabetosa,
JOTIOJIHEHHOE JaHHBIMH JMCTaHLIMOHHOIO 30HIMpOBaHMs. B pesynprare ynamoce
MpOCIEeINTh  TEeKTOHMYeckue jAedopmanuu  Monoabix ¢opm  penbedpa u
pa3HOOOpa3Hble  MPOSIBICHUS  HK30TE€HHBIX  TI'EOJIOTMYECKHMX  MPOLECCOB  Ha

uccnenyemMoit tepputopuu. OJHOBPEMEHHO ObLIM  BBINOJHEHBI MPOQPUILHBIE
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reopu3M4YecKue H3MEpPEeHHUs] C UCIOJb30BAHUEM METOJa MHUKPOCEHCMUUYECKOTO
30HIUPOBAHUSL.

['psizeBoii BynkaH ropsl KapabeToBa mnpencraBisieT co00il JOBOJBHO BBICOKOE
IJIaTO C CHUCTEMOW OTIEIbHBIX COMOK, PAaCHOJIOKEHHOE Ha BEpIIMHE IMOJOToM
KyrnojooOpa3Hoil Bo3BblllieHHOCTU (145 M Hanm ypoBHem Mmopsi). Bynkanuueckas
MOCTPOMKA CJO0KEeHa COMOYHOM OpeKyuel, Ha TJIOCKOM BEPIIMHHOW MOBEPXHOCTHU
pazOpocaHbl canb3bl, TpUPOHBI U HEOOIBIIKE COJEHBIE 03epa (pUcyHOK 132).

Bynkan npuypouyeH K BOCTOYHOMY TMEPUKIMHAIBHOMY  3aMBIKAHUIO
OJTHOUMEHHOM aHTUKIMHAIBHOU Tpssibl. OCHOBHOE SIPO 3TOM aHTUKIMHAIN CII0KEHO
MOpOJIaMH YOKPAKCKOTO M KaparaHcKoro sipycoB. B NByx mecTax CBOJOBas 4acTh
AHTUKJIMHAIM TPOpBaHa WHTEHCHUBHO AUCIOLMPOBAHHBIMHU TJIIMHAMU MaMKOIICKOTO
Bo3pacTta. OOsekaronme sApo CKIAJKH CJIOM YOKPAKCKOTrO M KaparaHCKOro sipycoB
nagaoT nox yrinamu 10 60 — 70°. Yto ke kacaeTcda mopoJ capMara, TO Ha KPbUIbIX
OHM OBICTPO BBINOJAXKUBAIOTCSI. TakuM 00pa3oM, AaHTUKIWHAIL HMEET SIPKO
BBIPAKEHHYIO IUAMTUPOBYIO CTPYKTYPY.

B pacnonoxenun Qopm penpeda HaOmOgarOTCS  JAOBOJIBHO — YETKHUE
CTPYKTYpPHO-TEOJIOTUYECKHE 3aKOHOMEPHOCTH. I'pudoHBl U cayib3bl, KaK IMPaBUIIO,
MPUYPOUYEHBI K CBOJIaM AHTUKJIWHAJIBHBIX CKJIAJIOK WM TEKTOHMYECKUM pPa3pbIBaM.
BonblIMHCTBO aHTUKIMHAJIEH AaKTUBHBI BIUIOTH JI0 HACTOSIIETO BPEMEHHU, YTO
BbIpaXaeTcs B IIyOOKO Bpe3aHHBIX OallOYHBIX JOJIMHAX, MPOPE3AIIINX CKIAJKUA U
MOKPBIBAIOIIUX CKJIOHBI JIOJUH OMON3HAX. VICKII0OUeHne COCTaBIsAET MPAKTUUECKU HE
MPOSIBICHHAS] B AaHOMAJILHOM Pa3BUTHM SK30T€HHBIX MPOIECCOB, KpaHssl 3amaaHast
anTukinHab (pucyHok 130). OTcyTcTBHE Teppac B O0pTax JOJIUH CBUETEIbCTBYET
0 MEJIEHHOM pOCTE€ CKJIaJOK Ha MPOTSHKEHUU BCEro YETBEPTUUYHOTO MEPHOJa, HE
MPEPHIBAEMOM PE3KUMH CKauKaMu OOJIbIIIONW aMIUIUTY/IbI.

B umenom, nis paccMarpuBaeMOM aHTUKJIMHAIBHON TPsibl  XapaKTEPHO
ACUMMETPUYHOE CTPOEHHUE; CEBEPHOE KPbUIO €€ 0OoJyiee MOJIOroe MO CPAaBHEHUIO C
I0’KHBIM, YTO TMO3BOJIET MPEANOI0XKUTh MPUPA3TIOMHBIN XapakTep 3TON CTPYKTYPHI.
DTa 0COOEHHOCTH CTPOCHHS OTMeuaidach W paHee [86]. OTmenbHBIM CKJIAJIKaM,

oOpa3yroluM Tpsay CBONUCTBEHHBI YEPThl XapakTepHble [ OOJBIIMHCTBA
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IUANUPOBBIX AHTHKIWHANEH TamMaHCKOro MOdayoCTpoBa. SAOpo CKIAJLOK MPOPBAHO
CUJIBHO TIEPEMSIThIMH, TUIACTUYHBIMU TJIMHAMU MalKoIckol cepuu. boiiee moiosbie
cjou BOJU3HM sAlipa 3aJeratoT OOBIYHO KPYTO, IO MEpPEe yAAICHHS OT OCHU CKJIaJIOK OHU
BBITIOJAXKUBAIOTCA @ MOIIHOCTh WX YyBenuuuBaeTca. OIHAKO B CBOJE COOCTBEHHO
KapabetoBckoli ckiaagkyu MpUMOBEPXHOCTHAS YacTh s/ipa HE MPOpPBaHa MAUKOTICKUMU
rmHaMu. B To ke BpemMss B BbIOpOocax TpS3€BBIX BYJKAHOB TaMaHCKOTO
MOJyOoCTpOBa, BKiIouass W ropy KapabGeroBa, HeT OOJIOMKOB MOpOA JApEBHEE
OJIUTOIIEHA WJIM MAaUKOTICKON ceprur. ITOT (PaKT MOKHO CBSI3aTh C PEIIAIONIECH POJIbIO
MopoJl MaMkomcko cepur B (GOPMUPOBAHUU  TEOJIOTUYECKUX  CTPYKTYD,
OTBETCTBEHHBIX 32 BO3HUKHOBEHHE TPA3EBBIX BYJIKAHOB. PaHee 3TO 00CTOSATENbCTBO
MOAYEPKUBAIOCh HEOJHOKPATHO. Peub UIET O MIacTUYeCKOM TEYEHUU TIIMHUCTOTO
Marepuaga MalKOICKOW CEpUHM B TOPU3OHTAIBHOM IUIOCKOCTH U €r0 HAarHETAaHWUU B
s/ipa aHTUKJIMHAIBHBIX CKIIAJOK.

Takum o0pa3oM, MOXXHO MPEANOJIOKUTh, 4YTO (OPMUPOBAHUE TPSI3EBOTO
ByJKkaHa ropsl KapabeTtoBa u 0JHOUMEHHON aHTUKIMHAIBHOW CTPYKTYPBI CBA3AHO C
YCIOBUSMH OJIM3TOPU30HTAIBHOTO PACTSKEHUS, JEHCTBYIONIMMHU BJOJb pa3pbiBa B
ocu HATOM ckiaaku. B TakoM ciydae OJIM3rOPU3OHTAIBLHOE  PAaCTSKEHHE
OPUEHTUPOBAHO B OJIM3LMIMPOTHOM HAIPABICHUH, a CKATUE — B CYOMEPUANOHAIHHOM.
Takas opuenTtanus oceit neopmMainii HAXOIUTCSI B COOTBETCTBUH C PEKOHCTPYKIIUEH
MOJISl HANPSHKEHUH JUIs YeTBEPTUUHOIO 3Tamna MO JAaHHBIM T€0JOTO-CTPYKTYPHBIX
WCCIICIOBAaHMM W aHamu3a (POKaIbHBIX MEXaHM3MOB 3emieTpsceHuin  [88].
OTAnYuTENbHBIMU OCOOCHHOCTSIMU M3y4aeMOW aHTUKJIWHAIU SIBISIIOTCS €€ CeBep-
CEBEpPO-BOCTOUYHASI OPUEHTUPOBKA, HECBONMCTBEHHAs [JIs TUIHMYHO JUAMMUPOBBIX
AHTUKJIMHANEH Tpslbl, UMEIOIIUX CEBEPO-BOCTOUYHOE MpOCTUpaHue U riayodokoe (1
KM) 3aJleraHiue MalKOIICKOIO JUAMUPOBOTO sA/ipa. MOXKHO MPEANOIOKUTh, YTO TaKas
OpPUEHTUPOBKAa OOYCIOBUJIA MaKCUMAaJIbHYIO KOHIICHTPAIIMIO PACTATHUBAOIIUX
HalpspKeHU W HanbOosee OJaromnpusiTHbIE YCIOBHS JUIsl pasrpy3ku  (IIOUIHOTO
JABIICHUsI, B CBSI3M, C YEM [UAlNHUPOBOE SAPO TMPOTHIKAHWS HE BBHIIUIO Ha
TTOBEPXHOCT.

['eodusnueckuit mpodpuns (pucyHok 130) Obul 3allokKEH TakuUM 00pa3oM,
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9TOOBl OH IO BO3MOXHOCTH MEPIEHAUKYISIPHO Tepecekan cyOMepHAHOHAIbHYIO
CUCTEMY PAa3JIOMOB, a PACCTOAHUE MEXAY COCCIHUMHU TOYKAMHU H3MEPECHUN
cocTaBisiio npuonusutenbHo 420 M. 31ech ObUIM MPOU3BENICHBI U3MepeHus: Ha 19
Toukax. lIpy nnaHUpOBaHMM TaKOW CBEMKUM NPUHUMAIOCH BO BHHUMAHHUE, YTO
OIICHOYHBINA pa3Mep T'e0JOTHUYECKOTO 00BEKTa, ero rIyOuHa U XapaKTEepHbIE YACTOTHI
MHUKPOCEICM, «OT3bIBAIOIINXCS» HA ATOT OOBEKT, JOJKHBI OBITh COTJIACOBAHBI MEXKTY
co0oii, a BHIOOP MapaMeTPOB U3MEPUTEIBHBIX MPUOOPOB JOJKEH MPOU3BOJUTHCH,
UCXOJ M3 0XKHUJAEMOT0 YaCTOTHOTO JIHANa30Ha MHUKPOCEHUCMUYECKHWX CHUTHAJIOB. B
COOTBETCTBHM C TEXHOJOTHEH pealu3alud METOJa MHUKPOCEHCMUYECKOTO
30HJIUPOBAHMS TAPAJUICIBHO C M3MEPEHUSIMU BJOJb NOpoduiist mnepeaBUKHON
CTaHIIMEd OCYIIECTBIISIACH HEMPEPbIBHASA PETUCTPALMS MHUKPOCEHCMUYECKOTO
CUTHaJla Ha 0a30BOM CTaHIMH, PACMHOJOKEHHOW B mocesnke BonHa Ha ynaneHuu
nopsiaka 10 km ot ropsr KapabeTtora.

[To pe3ympraTaM MHKpPOCEMCMHUYECKOrO 30HAWPOBAHUA MOJ BYJIKAHOM TOPBI
KapabetoBa BbIfielieHa OTHOCUTEIBHO y3Kasi, BEpTUKaJIbHAsI HU3KOCKOPOCTHAS 30HA,
accoluupyeMas € HacblIEHHBIM (urougaMu MoABOAsAIMM KaHaioMm. OO0nacThb
MATaHUS IS TOABOJSIIETO KaHaja IO JaHHBIM HKCIEPUMEHTa HAXOJIUTCS Ha
rinyoune 4,5 — 9 kM (pucynok 131). Huke KOHTpacThl CEMCMUYECKHX CKOpPOCTEH
S-BOJIH TIPOSIBISIIOTCSL HE TaK SIPKO, OJHAKO aHOMAJIHs, acCOLUUpyeMasi ¢ 00JIaCThIO
MUATaHUS, BO3MOXKHO, MPOJOKAETCA J0 TIyOuHBI Oosiee 15 kM. DTO 3HAYUT, UTO
obpazoBanue sapa guanupoBoii KapaOGeToBCKOM aHTUKIWHAIM  CIOKEHHOU
MAaMKOIICKUMU TJIMHAMH U TPS3€BOTO BYJKAaHAa MOXHO HHTEPIPETUPOBATh Kak
pe3yibTaT MIyOUHHBIX MPOLIECCOB, ONMPEEISIEMbIX TUHAMUYECKUMU OCOOCHHOCTSIMU
IUJIATAHCHBIX CTPYKTYP.

OO6pa3oBaHue aHTUKJIMHAIBHON CTPYKTYpPbI CBSI3BIBAETCS B TAKOM CJIydae HE
CTOIBKO C PETHOHAIBHBIM CXATHEM, CKOJIBKO C pEakuel MepeKPhIBAIOIINX
MAMKOIICKYI0 CEpHUI0 OCAJKOB HAa JaBJICHUE PA3YIUIOTHEHHBIX NOJABHKHBIX Mace
MPOHUKAIOIIUX IO Pa3pbIBaM.

Ha rnyoune npumepno 800 — 1500 M BbIAensieTCss HU3KOCKOPOCTHAsl 30HA

M30METPUYHOU (OPMBI, KOTOpasi OMpPEACNSIeT MOJIOKEHHE MPUIOBEPXHOCTHOTO
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rpsi3eBYyJIKAHUYECKOTO pe3epByapa (pucyHok 131). JluanupoBoe sa1po oOHAPYKUBAET
KpyTO€ MajieHue Ha ceBep. BeposTHO Takoe ke MOoJI0KEHUE B IPOCTPAHCTBE UMEET, U
30Ha pasfoMma, ¢ KoTtopoill cBsizana KapabeToBckasi aHTUKIMHANIbHAS Trpsaa
(pucynok 132). Otmerum, uto rIyOMHHOE CTpoeHHE TaMaHCKOro MOJyOCTpOBa
paHee H3y4aloch, OJIHAKO HUMEIOIIUECS MaTepuanbl OypeHUs U CeUCMUYECKOU
pazBeakn MOB 1O03BOJISIOT JIMIIL B OOMIMX 4YepTaX YCTAHOBUTH XapaKTEPHbIC

rIIyOWHBI 3aJieTaHus TOPOJ Pa3IMYHOTO BO3pacTa.

-
o e <&
<

Pucynok 130 - T'eomornueckas cxema paiiona ropsl Kapaberosa.
["opuzonTanu penbeda mposeneHs uepes 5 M. Y ciaoBHbIE 0003HaYeHUs: | — ocn
AHTUKJIMHAJIBHBIX CKJIAJIOK U UX HOMEPA; 2 — JOCTOBEPHO YCTAHOBJIEHHBIE PA3JIOMBbI;
3 — pa3IOMBI BBIICTICHHBIE 110 CTPYKTYPHO-T€OMOP(OIOTHIESCKAM PU3HAKAM;

4 — OKPOB COTMIOYHOM OpeKYHH Ips3eBOro BylikaHa ropsl KapabeTosa;
5 — neiictBytomutue rpuoHbl; 6 — HeAeHCTBYIONME TPU(OHBI; 7 — CaIb3bI;

8 — KpymHbIe KOHyco0Opa3HbIe TPU(POHBI BHICOTOI HECKOJIBKO METPOB; 9 — IEHTp
B3pBhIBHOTO U3BepkeHus 6 mas 2001 r.; 10 — mukeTs! mpoduiist MUKPOCEHCMHUYECKOM
cbeMkH. P3-N; — maiikorickas cepust, rimabr, N ch+kr — gokpakckuii u kaparanckui

SPYyChl, TEMHO-CEPBIE TJIMHBI C IPOCIOSIMU MEPresei U N3BECTHIKOB;

Ns — capMatckuii sipyc, 3€JIEHOBATO-CEPBIE TJIMHBI C MHOTOYUCIICHHBIMHU
IIPOCJIOSIMM IIOPUCTBIX MEPresed U U3BECTHAKOB; Njm — MEOTUYECKUH SApYyC,
TEMHBIE IVIMHBI C ITPOCIIOSMH MEPresied U U3BECTHAKOB; N)p — IOHTUYECKHH SPYC,
TEMHO-CEpBbIE, YEPHBIE TJIMHBI C IPOCIOSIMHU PBIXJIBIX U3BECTHAKOB, Mepreyei u
necYaHukoB; Nokm — KUMMEPHICKUI SIpyC, TIUHBI, TIECKH C IPOCIOSMH U JTMH3AMH
OOJIUTOBBIX JKE€JIE3HBIX Py B HIXKHEW yacTH; N,-Q — MIMHBI CylecH, IECKH, B
BEPXHHUU YaCTH FOPU30HT KPACHO-OYpBIX IJIMH.

YcTaHOBIEHO, YTO B MHTEpBal riayOuH 4,5 — 9 KM YCIIOBHO CBA3BIBAE€TCS C
pacnpoCcTpaHEHUEM MENOBBIX TEPPUTCHHO-KapOOHATHBIX Nopoa. HedrerazonocHoCTh
TEPPUTrE€HHBIX, IPEUMYILIECTBEHHO ITMHUCTBIX HUKHEMEIOBBIX OCAJIKOB YCTaHOBJIEHA
Ha MHOTMX MecTopoxkaeHusx IIpenkaBka3bs, B TOM uuci€e W Ha TaMaHCKOM

nonyoctpoBe (PoHTan0BCKOE MecTopoxkaeHue) [89].
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Pucynox 131 - BepTukanbHbiil reopuznyeckuii pa3pe3 BIoIb Tpodus
MHUKpOCEeHCMUIecKoro 30H1upoBanus (nmpoduns AB). 1 — 6au3noBepXHOCTHAS
rpsA3eByJIKaHIYECKast KaMepa, 2, 3 — IITyOHHHbIE TPSI3eBYIKaHUIECKHE PE3EPBYaphl,
4 — obmacTp mepexoaa K KOHCOMUAUPOBAHHOMY (QyHIIAMEHTY, 5 — IITyOuHHBIE
¢ronI0pOHNIIaEMBIE CTPYKTYPHI, 6 — HEMPOHHUIIAEMbIE KOHCOJIUANPOBAHHBIE
noposl. Hax reodusmueckum paspe3om nokasan npouiib BEICOT U3MEPHUTEIbHBIX
IYHKTOB, YCJIOBHAsl CUCT€Ma KOOPAWHAT MpHUBs3aHa K mpo¢wiro. ToHOBas mKana
MIOKAa3bIBa€T OTHOCUTENIbHYIO HHTEHCUBHOCTD PEAKIIUHU CPE/IBI 10 pa3pe3y Ha
nopoxxaeHne PaneeBckuX MUKPOCEHCMHYECKUX BOJIH C Pa3TUYHON TTyOHMHOMN
IIPOHUKHOBEHMSI. Y BEIMUYEHNE UHTEHCUBHOCTH PEAKIIUU CPEJbI COOTBETCTBYET
NOHMKEHHBIM 3HAYEHUSIM CKOPOCTEM, YMEHBIIEHUE PEAKIIMH — [OBBIILIEHHBIM
3HAYEHUSAM CKOPOCTEN S-BOJIH.

Hmxe, mo Bcel BHAMMOCTH, 3aJIETAIOT TEPPUTCHHBIE IOPOABI IOPBI M
MEePEXO/IHBIA TEPPUTEHHO-KApOOHATHBIN KOMILIEKC mnepMoTpuaca. [IpomeblnuieHHas
He(TEra30HOCHOCTh KapOOHATHBIX OTJOKEHMH HIDKHEro TpHaca JOKa3aHa B
Bocrounom IIpenkaBkasbe, a NPUTOKM Tra3a U3 HWKHETPUACOBBIX W3BECTHSIKOB
IIOJIyYEHBI Ha 3aIlaJlHOM NOTrpykeHuu Mankonckoro noausatusa. CiaeaoBaTenbHO, HE
UCKJIFOYE€HAa BO3MOXXKHOCTh MX Y4YacTHsl B TeHepauuu (JIoUI0B U B 3TOM HMHTEpBaje
riyouH. Kpucramnnueckuii pynngament Ha Tamanu npenmnonaraerca Ha riryoune 13-
15 kM. B 3TOM WMHTEpBasie NMPOUCXOAUT YMEHBLIIEHHE KOHTPACTOB CEMCMHMYECKHX
CKOPOCTEM  S-BOJIH, BBIABJICHHBIX II0  Pe3yJbTaTaM  MHUKPOCEUCMHUYECKOIO

30HIUPOBAHMUS.
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Takum oOpa3oMm, B pe3yibTare MPOBEJICHHBIX paOOT BIEPBHIE MOIYUYEHBI
reopu3M4YeCcKre JlaHHble O BHYTPEHHEM CTPOCHUU TPS3€BOr0 BYJIKAHA TOPbI
KapabGetoBa, BbINOJIHEHA WX  HMHTEPOpPETAIMsi  COBMECTHO C  T€OJIOTO-
reoMop(OoJIOrMYeCKUMH  3aKOHOMEPHOCTSIMU  (DOPMUPOBAHUS JAaHHOTO BYJIKaHa,
YCTaHOBJIEHA B3aMMOCBSI3b PETHOHAIBLHON IeOAMHAMUKY U (IIOUIHON aKTUBHOCTH, a

TaKke MPOCIICKEHbI MyTH MUTpaluU (PIIrou0B 10 rayouH 15 — 25 kM.

2.2.6 HcciaenoBanue rJIyOMHHOIO CTPOeHHsI AXTBIPCKOH (uieKkCypHO-

Pa3pbIBHOI 30HbI U IPsi3eBoro Byjakana Ilyro

Bynkan Ilyro - oauH U3 KpYNHEUIIMX M, TMOXaTyil, camMbIX KpPacUBBIX
IpSI3€BBIX BYJIKAHOB TaMaHCKOM Tpsi3eBYJIKAaHMYECKON MPOBUHIMHU. PacrosnoxkeH oH
Ha MpaBoM Oepery OJHOMMEHHOM peKH B 6 KM K 10Ty OT CTaHUIIbI BapeHUKOBCKOM.
[Ipy mnonxone K ByJIKaHy HEOXKHMIAHHO TMeEpeld TIja3aMu MyTEHIECTBEHHUKA B
HeOONbIIOM YTIyOJIEHUH, OKpY>KeHHOM OyiHOU 3eneHblo KyOaHu, OTKpbIBaeTCs
ITIOMCTHHE YacCTh JIYHHOT'O ITEe3axa.

Bynkan npuypodyeH K BepHIMHE OJHOMMEHHON aHTUKIMHAIBHOW CKIIAJIKH,
CJIO’KEHHOM MENOBBIMU M KalHO30MCKUMHU OTJIOKEHUSIMU. OH COCTOUT U3 OCHOBHOTO
Kparepa pazMepoM 230-280 MeTpoB, OKPYTIOM BBITYKIONH (OPMBI, KOTOPBIA XOPOIIIO
BBIJICJISIETCS CEPBHIM IIBETOM Ha (POHE OKPY’KAIOIIETro Jieca U APYroi paCTUTENHHOCTH,
W KOJBIIEBOTO Bajia, BO3BBIIAIONIECTOCS Haja Kpatepom Ha 20-30 M, 3apocuiero
PaCTUTENLHOCTHIO U MPOPBAHHOTO B HECKOJIBKUX MECTaX MOTOKaMU Ipsi3eOpeKYnu Ha
BOCTOKE U IOT0-BOCTOKE.

Kparep Bynkana Illyro enuncTtBeHHBIN (B cBoeM pojsie) B TamaHckoit
IpsI3eBYJIKAHUYECKOW MPOBUHIIMU. Ero ByJKaHWYecKOe MoJie B BHUAE TPOMATHOMN
Yaiiv, KOTopasi TMOJIHOCTBbIO 3aloJHEHa, B OCHOBHOM, CBEXEW CBETJIO-CEpOU
COMOYHOU OpeKkurel ¢ MHOTOYHMCICHHBIMU TIJIMHSHBIMU MOTOKaMHU, HUMEET P
JNEUCTBYIOIIUX BYJIKAHUYECKUX KOHYCOB. CTPYKTypHO 3Ta 4alia, OYEBHUJIHO,
MPEJCTaBIACT COOOM Kallbiepy MpoceqaHusi, 4To pe3ko omindaeT Byakad Lllyro ot

Ipyrux rps3eBbiXx ByJdkaHOB Tamanum u Cepepo-3amagHoro Kaskaza. Kpas sipko
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OYEPUCHHOTO KpaTepa MPEACTaBISIOT COOOK TOKPBITHIM JIECOM IPaBUILHBIN
KOJIBLIEBOU BaJjl, MPOpPE3aHHbI OAIKOI C BOCTOYHOU CTOPOHBI.

B cepenune uvamm comouHas Opekudsi HECKOJIBKO B3/yTa, a MO mnepudepun
ATOTO TMOAHATHSA (Ha OCHOBHOM BYJIKAHMYECKOM Mojie auamerpom Oosee 100 M),
MOKPHITOM  CBEXEW COMOYHOW Trps3eOpeKynei, pacroyioKEeHbl OTACIbHBIMU
LEMOYKAMU U TPYNIaMH CONKH, Calb3bl U TPUPOHBI, AKTUBHO (HYHKIIMOHUPYIOILIHUE.
KoubueBoii Baim oTaEns€TCSA OT KpaTepa ByJKaHa MOHMKeHHeM mupuHon 20-50 m.

[To nepudepun kparepa pacmnonararoTcsi Kak OTAEIbHbIE, TAK U 00beIMHEHHbIE
B Ipymnbl TpUQoOHBI, U3BEPTarOlIMe PA3KMKEHHYIO Tpsi3b U ra3. B psnme ciyuaes
yaaeTcs B M3NMUAHUAX HaOmoAaTh ciaeAbl HePTU. CKIOHBI KOJIBIIEBOTO Bajia KPYTO
HAKJIOHEHBI B CTOPOHY Kparepa, BCIEACTBHE YErO MEXKJIy HUM W LEHTPaIbHBIM
B3JyTHEM COMOYHOW OpEeKUYMH OTYETIMBO BBIpAXKEHA CBOETO poOJa «Kalblepa
MPOCETAHUSD.

OnosceiBaonas BYJIKAaHUYECKYH) ITOCTPOMKY «Kajblepa MPOCEIaHUs», THE
Onarogaps aTMOC(EpHBIM OCaJIKaM M CTEKAIOIUM MPOJYKTaM U3BEPKEHUS BYJIKaHA
o0pa3zoBanuch HEOONBIINE, 3apOCIINe OOJIOTHON TpaBOM BOJOEMBI. ApTepueil cHoca
HaKaIJIMBaeMOro U3BEPKEHHOI0 MaTepuaia CIyKUT Oajka, Mpope3aBiiasi KOJbIEeBOH
BaJL

HearenpHocTh Bysikana Illyro, pacrnonoxeHHOro B mpenenax AXTBIPCKOU
(bneKCypHO-pa3pbIBHOM 30HBI, OTJIMYAETCS IOCTOSSHHOM CMEHOM AaKTUBHBIX H
CIIOKOMHBIX TMEPHOJOB B TEUEHUE JUIMTEIBHOTO BPEMEHHM, CHCTEMATUYECKUM
BHIOpacChIBAHUEM Ta30B M COMOYHOW TPsi3U C HE3HAYUTEIBHBIM COJIEpKaHHEM

rpy0000JIOMOYHOIO MaTepuaia.

S -

Pucynok 132 - Bua na Bynkau Hlyrb. OOmwmit B, Jarouiuil mpeAcTaBieHue
0 pa3mepax ByJIKaHa.
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Pucynok 133 - @parmeHT 01HOTO U3 ACUCTBYIOMIUX KOHYCOB ByskaH Lllyro.
|

Pucynok 134 - Bynkan Hlyro. CoBpeMeHHbIE TpsA3enposiBICHUSA. BokoBO
KpaTep, pa3pyLIEHHbI MOIIHBIM BEIOPOCOM ra3a U OpeKUHnu.
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MepUKINHAIBHOTO 3aMblkaHusi CeBepo-3anagHoro Kaskasza. 1 — Men-naneoreHoBbIE
OTJIOKEHUS;, 2 — MallKoricKasi cepusi (OJIUTOIIEH-MHUOIIEH); 3 — HEOT€HOBBIE
OTJIOXKEHUS; 4 — OCU aHTUKJIMHAIBHBIX CKJIAJIOK; 5 — KpyHHEHIIINE COCKIaa4aThie
pa3pbIBHBIE HapYIIeHUs; 6 — Ips3eBble ByiKaHbl: ropbl Kapaberona (1); 3anaaubrit
[{emmban (2); Hyro (3); 'maakosckuii (4). A-Al — nu ap.,HUS Te0U3HIECKOTO
npodwus 2006 roza.

B HacTosimiee BpeMs MHOTHE BOIPOCHI, CBSA3aHHBIE C MPUIOBEPXHOCTHBIM
IEOJIOTUYECKUM CTPOCHUEM, XapaKTepOM TPA3EBYJIKAHUYECKOU NIESITEIHHOCTH,
XUMHUYECKUM COCTaBOM TMPOAYKTOB wu3BepkeHuil Byinkana Illyro moapoGHO
OCBEIIEHbI B HAYUYHOU JIUTEpPATypPe, YETO HEJb3sl CKa3aTh O €ro rIIyOMHHOM CTPOCHUH.

OTCYTCTBI/IG TaKUX JaHHBIX HE TIIO3BOJIAIJIO CO3J1daThb KOMIUICKCHYIKO TI'€OJIOTO-
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reo(pU3NYECKyI0 MOJIENIb HEJIp B OKPECTHOCTAX ByJikaHa lllyro.

B TexkroHMuyeckoM OTHomEHUM TamaHCKas TpsA3EBYJIKaHUYECKas IMPOBHHIIMS
pacmoyio)keHa Ha Yy4YacTKE TMOrPYKEHUS OpPOTEHHBIX CKJIAI4YaThIX CTPYKTYp
MeraHTukiauHopus bonbmoro Kaskasza nmon ciaaboauciouupoBaHHbIN KaliHO30MCKHIMA
yexonn Tamanckoro u 3amanHo-KyOGanckoro mporubGoB  (pucyHok  135).
AHTHUKIMHAJIBHBIE TpsAbl TaMaHCKOrO MOJyOCTpPOBa B HAIIPaBICHMM C 3alajga Ha
BOCTOK, MEHSIIOT CBO€ MPOCTUPAHHUE C CEBEP-CEBEPO-BOCTOYHOIO HA CyOIIMPOTHOE, U

34TEM Ha CCBCPO-3allaHOC, OKanMIIsIs MCPUKINHAIIBHOC 3aMbIKAHUC KaBkaza.

Crnagyaroe coopywemue 3anagHo-
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Pucynoxk 136 - I'myOunnsIii pa3pe3 no munuu PoctoB-HoBopoccutiick [E.E. 3omoToB,
W.H. Kagypun u ap., 2001]. 1 — oTMeTkH riryOuH: a — yBepeHHbIe, O — HeyBepEHHBIE;
2 — pa3pbIBHBIE HAPYIICHHUS; 3 — TPaHUIIBI OOMEHa: a — MOBEPXHOCTh GyHaamenTta (D) u
Moxo (M), 6 — npoune; 4 — TUIIONIEHTPBI MECTHBIX 3eMIICTPSICEHHH; 5 — 0CaOUHBIHA
KOMILIEKC YeXJ1a MOJIOJION IUTUTHI U IaTGOpMBI; 6 — CKIIaauaThiii KoMIuieke bombmoro
Kaska3za; 7-9 koMILIeKCchbl KpUCTAIIIMYECKON KOPBI: 7 — FPAHUTO-THEWCOBBIIA,
8 — mepexonHbIi, 9 — rpanynuT-0a3uToBHId; 10 — BepxHsas ManTus; 11 — u3mMenenue
BOJIHOBOM KapTHHBI.
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K nacrosiiemy BpeMeHU TITyOMHHOE CTPOEHUE 30HbI COWICHEHUS CKIIa4aToro
coopyxkenus Cepepo-3anagnoro Kapkaza u 3ananHo-KyOaHCKOro mpearopHoro
nporuba, B mpenenax KOTOpoM pacrnosioxeH ByJkad Lllyro, ocBemeHo Onaromaps
JAHHBIM, TOJYYEHHBIM NpPHU MIPOXOXKACHUU ceicmuueckoro mpodunss MOB3 mno
nuauun PoctoB-HoBopoccutick [E.E. 3onotoB, M.H. Kagypun u ap., 2001]. CormacHo
3TUM JaHHbIM MeraHTukianHopuii CeBepo-3amagHoro KaBkaza otTaensercs OT
3anagHo-KybaHckoro mnporuba TIIyOMHHBIM CKBO3BKOPOBBIM Pa3iioMOM, KpPYTO
najgaomum nojg CeBepo-3anaansii KaBka3 (pucynok 136). Ha rinyOune paznom
MPUHUMAET CEBEPO-BOCTOUHOE MaJIeHUE, T.€. Morpyxkaercs noj 3anagHo-KyoaHnckuit
nporu6. Tomma ckimagyatoro komiuiekca bonbmoro KaBkaza xapakrtepusyercs
MOITHOCTRIO 9-12 kM. BHYTpUKOpOBBIE TpaHMIIBI MO3BOJISIOT AU(dEPEHIINPOBATh
TOJIILY KOHCOJMIUPOBAHHOW KOPHI HAa TPHU CIOS, MPUYEM MOIIHOCTb MEPEXOHOTO
KOMILJIEKCA CpeJHEH KOphl BO3pacTaeT B JBa pa3a IO CPaBHEHUIO C 3amajHo-
KyOanckum nporubom. B Tomimie KOpsl B IEHTPadbHOM 4YacTU AaHTUKIUHOPUS
BBIJICJISIETCS PA3JIOM CEBEPO-BOCTOUHOTO majieHus (I magkoBckuii). DTO HapylieHUE
Ha MOBEPXHOCTHU 3apUKCUPOBAHO K rOro-3amnanay ot Byjkana lllyro, u mpuypodeHo k
anpy ['mankoBckoi AuanupoBON aHTUKIWHAIU. JI0 HACTOSIIETr0 BpEMEHU CUUTAIOCH,
YTO pa3ioM UMEET TNIyOMHY TPOHUKHOBEHUS MOPSIKA 35 KM.

CeBepHoe  kpputo  MerantukimHopusi  CeBepo-3amanHoro — KaBkasa,
MPEJCTAaBICHHOE AXTHIPCKON (DIIEKCYpHO-pa3phIBHOM 30HOW 00pa3yeT CTPYKTYpPHYIO
CTYIIEHb, CIYKAIlyl0 MEepexoqoM K BhaauHe 3ananHo-KybOanckoro mporuba. Criou
OTJIOXKEHUM BEPXHEro Melia, MajgeoreHa U MaKoICKONW CEPUU KPYTO MOTPYKAIOTCS B
CTOpPOHY TpPEeAropHoro nporuda. JM3bIOHKTUBHBIMU OCIIOXKHEHUSIMU (HIEKCYphI
CEBEPHOIr0 CKJIOHA SIBJISIIOTCSI PA3jIOMbI, BBISIBICHHBIE B MPOILIECCE T€OJOTHUYECKUX
pabor Ha KaBka3e pa3HbIMH HCCJIEIOBATENSIMH U MOJAPOOHO H3YYEHHBIE I'€OJIOTO-
reo(pu3N4eCKUMHU METOJaMHU.

Yepkecckuil (Wi AXTBIPCKUN) paszioM, MO HOBBIM T'€0JOTO-T€OPU3NUECKUX
JAHHBIM  TpEACTaBiseT COo0OM BOJM3M TOBEPXHOCTH  (PIEKCYpPHYIO  30HY,
OCJIO)KHEHHYI0) HECKOJIbKUMH OJIM3BEPTUKAIBLHBIMUA Pa3jOMaMU, MAaCKHUPYIOIIYIO

peanpHOe TIyOMHHOE cTpoeHue. Ha riyOuHe ¢rekcypa MOACTUIAETCS BIBUIOM,
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ITOJIOTO MANAKOIIMM K IOTY M BHEAPSIOIMMCS K ceBepy B paspe3 lIpeakaBkasckoro
nporuba B BHJIE KJIMHA HAa YPOBHE KOHTAKTa HI)KHEIOPCKUX IMOPOJ M KOMILIEKCA
MOJIACCOBBIX M IIATQOPMEHHBIX TOJNII nepMmoTpuaca. Huxe knmHa Yepkecckuii
pasioM BHayaje MOJIOoro, a ¢ NIyOMHOM Kpyue MOrpy’aeTcsl B TEJI0 Nale030KiCKOro
KPUCTaJUIMYECKOT0 (PyH/IaMEHTA.

['psizeBoii Bynkan Illyro pacnosioxkeH B mpejaeiax AXTBIPCKON (IEKCYypHO-
pa3pbIBHOM 30HBL. B oTiiMune OT GOJIBIIMHCTBA IPA3EBBIX BYJKAHOB PETMOHA, BYJIKaH
[Ilyro mnpuypodYeH HE€ K OCH aHTHKJIMHAIBHOW, JUAIIMPOBOM CKIAOKH, a K
CUHKJIIMHAJIBHOMY IIOHVJKEHHIO B KOPEHHBIX MEJIUIHOLEHOBBIX OTJIOKECHUSX.
BepxHEmIMONEeHOBbIE OCAaAKUM B TOJHOXWH TIPI3E€BYJIKAHUYECKOTO KOHyCa HeE
3a/IelCTBOBAHBl B  CKJIaJAKOOOpa3oBaTelIbHBIX IHpoueccax. [ps3eByiKaHuYecKas
noctpoiika Ilyro accomuupyercss ¢ pas3iioMOM CEBEPO-BOCTOYHOIO IPOCTHUPAHUS.
Pa3noMm BeIpaxkeH B penbede M BIMSET Ha 3K30reHHble mpouecchl. KOro-Boctounoe
KpBUIO pa3ioma MOoIHATO. IIpaBocaBHroBas KOMIIOHEHTA MPOSBISIETCS B CMEIICHUU
KOJIBLIEBOTO BaJIa, OTPAaHUYMBAIOIIETO KAJIBIEPY BYJIKaHA.

B paiione Bynkana Illyro Hamu ObUIM NPOBEAEHBI JOINOJIHUTEIIbHBIE
KOMIIJIEKCHBIE T€0JIOro-reo(pu3n4ecKue HMCCIEI0BaHUs, BKIIOYAIOUIME padoThl IO
rIIyOMHHOMY 30HJMPOBAHUIO 30HBI C HCIHOJb30oBaHMEeM Mera A.B. I'opOatmkoBa
[A.B. I'opbaruxoB, 2006]. AHain3 MOIYYEHHBIX PE3YJNbTATOB BHIIIOJIHEH C YYETOM
IIPUBOJUMBIX HUKE T€OJIOTUYECKUX JAaHHBIX.

K roro-zanmany or Bynkana lllyro, moBepXHOCTHBIE TOJIIIM BEPXHETO MEIA,
najeoreHa M HeoreHa oOpa3yloT AUanupoBY0 [J1aJIKOBCKYIO CKIAIKy, C KPYThIM
CEBEPO-BOCTOYHBIM KpPBUIOM. MeEI-NIaJeoreHOBbIE OTIO0KEHUS B MpENesiax 3ITOu
CTPYKTYpPbl ~HMHTEHCHUBHO  Je(OpPMHpPOBAHBl M  BBDKATbl Ha  IOBEPXHOCTH
[E.B. Kynpsamos, 1930], a sanpo cknaaku mnpopBaHo pazinomoMm (I'maaxoBckuit
pasiioM), KOTOpBIM mpocnexuBaeTcss coriiacHo [90] Ha rnyOuHy mnopsaka 35 kM.
OpnHako, pe3yJIbTaTbl MUKPOCEMCMHYECKOTO 30HAUPOBAHUS YKa3bIBAIOT HA TO, YTO
['magkoBCKUM pa3ioM HE NpocieXuBaeTcs Ha rayOuHy 35 KM, a HauyMHAET
BbITIONaXUBaThCs ¢ ryouHsl 3500-4000 M 1 mocTUraeT NpaKkTUYECKH HYJIEBOIO yria

nageHus Ha rmyoune 8000-9000 M, moaxoas Ha ceBepo-BOCTOKE OT ByikaHa IIlyro k
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AXTBIpCKOMY Pa3JIOMy.

B ornuuue oT psAgoM pacmosioKEHHOro [JagKOBCKOro TIpsi3eBOTO BYJIKaHA,
MPUYPOUYEHHOTO0 K A11py [ magkoBCKOM CKianku, rpsa3eBor Byskad Lllyro npuypoueH k
CUHKJIIMHAJILHOMY TOHWXKEHHIO, PACIOJI0KEHHOMY HEMOCPEACTBEHHO CEBEPO-
BOCTOYHEE | TaAKOBCKOW AaHTUKIIMHAJIIH.

Snpo CUHKIMHAIINA pa30pBaHO Pa3IOMOM, KOTOPBIN SIBIISIETCSl €r0 MOABOASIIUM
KaHaJIoM. DTOT pa3jioM, Majas KPpyTo ¢ MOBEPXHOCTU NapajieNbHO [ 1agKoBCcKOMYy,
BBITIOJIA)KUBAETCS HA TIyOMHE MPUOTUZUTENBHO 6 KM, MPUOOpETasi rOpu30HTAIBLHOE
MPOCTUPAHUE, TAKXKE CONpATaeTcsi ¢ AXTBIPCKUM pa3znioMoM (pucyHok 133).

OO6pamraer Ha ceOsi BHUMaHHE OJU3MOBEPXHOCTHBIM (DIIIOMIHBIN pe3epByap,
CTPYKTYpPHO TMPUYPOUCHHBIM K CHHKIMHAIBHOW CKJIaJKEe U MOBTOPSIOUIUNA OO0IIMe
YEPThI ITON CTPYKTYPHL.

[Tocnennee oOCTOATENBCTBO, BUIUMO, O0YCIIaBIMBAET MOCTYIUIEHUE (DITIOUIOB
K ByikaHy Illyro B COOTBETCTBHMM C MEXaHU3MOM apTE3MAHCKOrO0 HMCTOYHHKA.
JIOBOJIbHO SIPKO BBIJIETSIOTCS UCTOYHUKH (PuironoB B Auanazone rinyoun 3500-
5000m.

[lepecmoTp KOHLENIIMU CTpoeHUsT KOpHEH Bynkana lllyro mpoBeaeHn ¢ yuetom
pPEe3yJbTAaTOB MO M3YUYEHHIO COCTaBa M BO3pPACTa BHIOPACHIBAEMBIX BYJIKAHOM IOPO/I.
Cpenu BBIOPOCOB MPUBJIEKAET BHHMaHUE OOJBIIOE KOJUYECTBO HUKHEMEIIOBBIX
CUJICPUTOBBIX KOHKPELHI ¥ BEpXHEMENOBBIX (YKOUHBIX MEprelie U U3BECTHSKOB.
NHTepecHO OTMETUTH MPUCYTCTBHE B BHIOpOCAX ByJIKaHA OOJOMKOB HM3BEP>KEHHBIX
MOpOJI, TJIaBHBIM 00pa3oM KBapLEBBIX MOPHUPOB, U KOPALIOBBIX H3BECTHSIKOB
IOPCKOTO BO3pacTa. DTU MOPObI TAKKE OTHOCIT K HUKHEMEIIOBBIM, CPEIU KOTOPHIX
U3BECTHBl KOHIJIOMEPATHl CIIOKEHHbIE TallbKaMHU Pa3MbITBIX BEPXHEHOPCKUX
M3BEPKEHHBIX MOPOJ.

B menom B BwIOpocax rpsizeBoro ByinkaHa Illyro mpeo0ianaroT MenoBbie
MOPOJIbl  TMPU TOJAYUHEHHOM 3HAYEHUU TAJCOIEHOBBIX, BEPXHEMUOILIEHOBBIX
(capMaTCKMX) W TUTMOIEHOBBIX (IMOHTHUYECKUX M KUMMEPUUCKUX) U TOJHOM

OTCYTCTBUH MaMKOIICKHX.
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Pucynok 137 - Pa3pe3 1o koHTpacTaM CeCMHYECKUX CKOPOCTEH BAOJb
npoduis A-Al (puc. 1) uepes rpszesoii ByikaH lllyro. Ysenuuenue
OTHOCUTEJIbHON MHTEHCUBHOCTH PEAKLIUU CPEJIbl COOTBETCTBYET YMEHBIIEHUIO
CEeMCMUYECKUX CKOPOCTEW U HA000POT. 1 — 30Ha MOHMKEHHBIX CKOPOCTEH,
accouuupyemasi ¢ AXTBIPCKHM pa3jIoOMOM; 2 — 30Ha NOHM>KEHHBIX CKOPOCTEN,
accouuMpyemasi ¢ MUTAIIKUM pa3iaoMoM ByskaHa l1lyro; 3 — 30Ha IOHMKEHHBIX
CKOpOCTEM, acconuupyemMas ¢ [ JIaIKOBCKUM pa3jioMOM.

[IpoBeneHHbICE HAMU HCCIIEIOBAHUS MO3BOJIUIN U3YUUTh HE TOJIBKO TIIYOMHHOE
cTpoeHue rpszeBoro ByinkaHa Illyro, HO W yTOUYHHTH TIyOMHHYIO CTPYKTYpYy
AXTBIpCKON  (pIIeKCypHO-pa3pbIBHOM 30HBI. B COOTBETCTBHMM C TMOJYYEHHBIMU
reopu3M4ecKUMu  pe3yjibTaTaMH,  CTPOEHUE  AXTBIPCKOM  30HBI  MOXKHO
OXapaKTEpHU30BaTh KaK «CTPYKTYpPy LBETKA» CBOMCTBEHHYIO CIBHIOBBIM 30HAM
[Sylvester, 1988]. MHTeHCHBHBIE TOPU3OHTAJIbHBIE TNEPEMEUIEHUE IO OTIEIbHBIM
pa3pbpiBaM B mpeaeiax  AXTBIPCKOM 30HBI  MOATBEPXKIAKOTCS H  T'EOJIOro-
reoMophOJTOTHIECKUMH METOIaMH.

[Tomyyaemble ¢ TOPUMEHEHHEM TEXHOJIOTUH MHKPOCEUCMUYECKOTO
30H/IUPOBAaHMS Ha BOJHAaX Pejes pa3pesbl OTpa)kalOT pacrojoxkeHue u (popmy
r€OJIOTHYECKNX HEOAHOPOJHOCTEN BO BMEUIAIOUIEN Cpele MO MPU3HAKY KOHTPACTOB
ceiicMuueckux ckopocteil. Ha Tekyiiem 3tamne nmoctpoeHue pa3pe3oB B aOCOTIOTHBIX
CKOPOCTSIX MIOKA HE €1I€ JOCTUTHYTO.

[Iytn pa3BuUTHS HOBOM  TEXHOJOTHHM, BUAUMO, OyIyT JexaTrb B
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KOMIUIEKCUPOBAHUM  TOAXOJOB,  XapaKTePHBIX  JUISI  <«JAUCHEPCUOHHON» U
«CTaTUCTUYECKOW» Tpynm wuccienoBaHui. JleCTBUTENbHO, MOXHO BHUJIETh, YTO
HEOOXOJIUMBIM  3TallOM  MHKPOCEHCMHMUYECKOTO  30HJIUPOBAHUS  SIBISETCS
AKcepuMeHTalbHas oneHka (ynkuuu Vgy(f) - nucnepcuoHHasi 3aBUCUMOCTB st
dbynnamentanbHOM Mokl Panes. Ha ocHOBe 3TOM 3KcniepUMEHTaIbHON (YHKIIUU C
YYETOM psifia TOMyIIEHUH MOKHO MPOU3BECTH OIIEHKY CKOPOCTHOTO pa3pesa, Kak 3TO
nenaercsi. B cBoro ouepedb, pe3yabTaThl aAMIUIMTYJIHOTO TOAXOJAa MOKHO
UCIIOJIB30BaTh JIJIsl JIOKAJIbHOW JeTalbHOM KOPPEKIIMU CKOPOCTHOM MOJIENU MEPBOTO
MPUOTHKEHUS.

B mpaktuke ¢ynkius Vg(f) sBusercs pe3ynbTaTroM NPUMEHEHHS
JUCTIEPCUOHHBIX MHUKPOCEUCMHUYECKUX METOAOB. [l 3TOro MCHosib3yroTcs Jbo
MHOTOKaHaJIbHbIE IUIOMIAJIHBIE TPYMIbI, JTU0O0 CHelHalbHble KOPPEISIUOHHO-
HAaKOMUTEIbHBIE METObI, COKpAIlalolie MUHUMAIbHO HEOOXOJMMOE KOIUYECTBO
UCMOJB3YyeMbIX  cTaHnuil. OpHako, TMpU  ONPEACICHUH  MECTOIOJIOKECHUS
re0JIOTUYECKUX OOBEKTOB MHUKPOCEHCMHYECKOE 30HIUPOBAHHE MOXKET JIOCTUYb, IO
BCel BUIMMOCTH, OO0J€€ BBICOKOIO MPOCTPAHCTBEHHOTO pa3pEIICHUs, YeM
JUCTIEPCUOHHBIE METOJbl. JTO CBA3aHO C TEM, 4YTO JIUCIEPCHUOHHBIC TOJXOJbI
0a3upyloTCsl Ha TNPEACTABICHUSIX KIACCUYECKOM ONTHKH, COTJACHO KOTOPHIM,
00BEKTHI C pa3MepaMU MEHbIIUMU 30HBI DpeHenst He MOTYT ObITh 3a(PUKCUPOBAHBI
BOJIHOM. B TO e Bpemsi B crieliuaibHOM dKCIepuMenTe Ha ¢pparmeHTe CMOJIEHCKOTO
pasjioMa TMOKa3aHO, YTO TOPU3OHTAIBHOE pa3pelleHUe OIEHUBAETCS BEIUYUHOU
nopsizika 4% OT IIMHBI 30HAUPYIOIIEH BOJHBL.

AMIUTUTYIHBIA MOAXOJ MOKa HE JaeT aOCONIOTHBIX 3HAYE€HUW cKopocTeil. B
OyIylieM MOpeanojaraeTcs MPOBECTHU UCCIEAOBAaHUE IO BBIICHEHUIO BO3MOXKHOCTEH
OIICHKH OTKJIOHEHHMSI CKOPOCTEM OT YCpPEJHEHHOr0o pas3pe3a MO0 JaHHBIM O
pacnpeneieHud OTHOCUTEIbHONM MHTEHCHBHOCTH KoJieOaHuit Mukpocericm. OmgHako,
HEOOXOAUMO OTJaBaTh ce0e OT4YeT, YTO CTPOroe pelieHrue oOpaTHOM 3adadyu B
JAHHOM CUTYallUM YpPE3BbIYANHO CJIOKHO MOCKOJIbKY JOCTYIHOE HAOMIOJICHUIO MOJIe
Ha MOBEPXHOCTH MPEACTABIAET COO0M CUIBHO BBIPOKIECHHYIO (DYHKIIHIO.

B 3aBepiieHMn OTMETHM, 4TO M3Y4YE€HHBIM 4acTOTHbIM auarna3oH 0,03-1,0 I,
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HE OTPAaHUYMBACTCS KAKUMU-TO MTPUHIUITHAIBHBIMU COOOPaKEHUSIMHU.

Hanpumep, B nuanazone Bbimie 1 I'l JaHHBIA MOAXOJ MOXHO C YCHEXOM
NPUMEHITh, B psAle 3a7ady, HUMEIONIUX HWHXKEHEPHO-CTPOUTEIbHOE 3HAYEHUE.
Yacrotuelii auana3oH Hmwke 0,03 ['m Takke NpUHUMNHATBHO HE OTIMYAETCA OT
MCCJIEI0BAHHOIO JIMana3oHa, HO paboTa ¢ TaKMMH HU3KUMHU YacTOTaMH CBSI3aHA C
TEXHUYECKUMHU MpoOJieMaMu CO3JaHUsS W TOJIEBOM SKCIUTyaTalMeld CHelHaIbHBIX
CEHCMHMYECKUX JATYMKOB U C MOJTOTOBKON MECT JIJIsl UX YCTAHOBKH.

Orta yacToTHass 00JacTh OCOOEHHO HWHTEPECHA, MOCKOJIbKY MPEIOCTaBISET
BO3MOKHOCTh UCCJIEA0BATh INTyOUHBI B COTHU KUJIOMETPOB.

[Ipu npoBeaenun padbot B mTojibHe bakcaHCkoOW HEUTPUHHOW 0OCEpBATOPHUU
NAN PAH wmbl ucnosib30Balii BECh JAWANa3oH. 31€Ch B KA4€CTBE PErUcCTparopa
UCIIOJB30Baach MOOWIbHAS M3MEpUTENbHAd cucTema Tumna Pedrek (mpousBojacTsa
CIIA) wu cmneunanu3upoBaHHble cedicMuueckue mnpuemHuku CM-3  OC,
pazpabotanHsie B Poccun.

OHU HUMEIOT XapaKTePUCTUKH, KOTOPbIE COOTBETCTBYIOT JYUIUM MHUPOBBIM
aHaJoraM.

B kadecTtBe mpuMmepa Ha pucyHke 138 mpuBeAeH NpUMEP 3alUCH IIyMa,
CO3/1aBa€MOr0 3JIEKTPOBO30M, KOTOPBIN JBa pa3a B CYTKH 3aBO3UT CMEHY YYEHBIX B
naboparopuu noa3eMHou odcepBatopuu (pucyHok 139a).

Pabounii MOMEHT 1O YCTaHOBKE OTHENbHBIX 3JIEMEHTOB 3TOM JIMHEWHOMN

aHTEHHBI MTOKa3aH Ha pUCyHOK 391a,0,B.

¥ile 1622201C00000002 00
rizel Baple 019 1%

Cran 1

Serpies 2P 0Lt 13 off 192TINN0
5 hridaw 2,000  00:00:00.030 Seccrdw  23:39:39.000 94 399,000

Pucynok 138 - 3anuch celicMuuecKkux myMOB JJIEKTPOBO3a IIOJIYYEHA B
naboparopuu N2 ceiicmonpuémuaukom CM3-OC. Bpems GMT. [[Bmwxenue
anexktpoBo3a B 04:10 (08:10 mo mectHOMY BpemeHu) u B 04:50.
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Pucynoxk 139 - PaGounii MOMEHT 1O YCTaHOBKE OT/AEIHHBIX SJIEMEHTOB
HU3KOYAaCTOTHOM JIMHEMHON aHTEHHBI B LITOJbHE. 3JIECh: @ — JOCTABKa OTJEIBHOIO
ABTOHOMHOTO 3JIEMEHTA HU3KOYACTOTHOM CEMCMUYECKON aHTEHHBI B TOUKY YCTaHOBKH;
0,B — acriupant kKadeapsl Upesssruaitnpix cutyanuii KbI'Y Jlygapos 3anum HacTpauBaeT
NPENU3UOHHBIN ceiicMoMeTp (clieBa) o1 pyKoBoACTBOM 1.¢.-M.H. CobuceBuya A.JL.
(cipaBa).

[Ipy npoBeneHnn paboOT MO pPa3BEPTHIBAHUIO MOJ3EMHOW JIMHEHHOMN
CECMUYECKOM  aHTEHHBI, CO3JaHHas HaMU  HU3KOYACTOTHas  MOOWIIbHAA
MH(OPMAIMOHHO-U3MEPUTETIbHAS CUCTEMA HCIIOJIb30Balach C OAHOW CTOPOHBI Kak
JONOJIHUTENBHBIA  MOZYJb, HMH(OpPMAaLMsg KOTOPOro I03BOJNMIA 0OJee TOYHO
JIOKAJIN30BaTh MCTOYHHUKH BO3MYIIEHHH B paiioHe OIbOPYCCKOM BYJIKAaHUYECKOM
obnactu, a ¢ APyrol — ¢ €€ INOMOIIBIO yNaJoCh OLEHUTh YPOBHU CEHCMHUYECKHX
IIyMOB B 4YaCTOTHOM JMamna3oOHE, IA€ PalMOHAIBHO IPUMEHATH HOBBIM METOJ

FHY6I/IHHOFO 30HAUPOBAHMNA.
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Pucynok 140 - MectHoe ceficmuyeckoe coobitue 17 utons 2010 r. Hauano
3anucu — 17:00 (GMT), 3apeructpupoBanHoe B 1adoparopuu Ne2 celicMOIIpUEMHUKOM
CM3-0OC (au3kouactoTHbli). bes punbprpanuu. XapakrepHble MUKPOCEHCMHYECKUE
LIyMBI C IEPUOAOM OKOJIO 5 C.

iy

}J M\WMI V,,m.wwmf“\w M\w U\'lm ‘ ]’[{ W

1 1 1 1 1 1 1
3 L] ] 12 15 18 z
sec

Pucynok 141 - MectHoe celicMuueckoe coositue 17 ntoins 2010 r.
Hauano 3amucu — 17:00 (GMT),3apeructpupoBannoe B taboparopun Ne2
ceiicmonpuémunkoM CM3-OC (au3kouactotHbii). [TonocoBoit GpubTp:
0,03 —10 I'm.

CeiicMorpaMmbl, MOJy4aeMble NPU MOMOIINM CO3JaHHOM HaMH MOOWJIHHOM

MH(POPMAITMOHHO-U3MEPUTEIIBHOW CHUCTEMBI, B TMOJTHON MeEpe OMpeNensioT TOHKYIO

CTPYKTYpPY CEHCMHUYECKOTO IOJIsI B UCCIEyEMOM PETHUOHE.

B stoM MoxHO yOeauThcs, OOpaTUBIIMCHL K PHUCYHKY 135, Ha KoTOpom

3a)MKCUPOBAHO MECTHOE celicMuueckoe coObiTre. OTUETINBO yJaeTcs HaOIoAaTh

BOJIHOBBIE (DOPMBI XapaKTEPHBIX MUKPOCEHMCMUYECKUX IIIYMOB C MEPUOJOM OKOJIO 5

CEKYHJI.

CooTBeTcTBEHHO, Ha PUCYHOK 141 3TO cOoObITHE Y€ NPOUIBTPOBAHO B

nuanazone 0,03 — 10 I'u. 3xeck BUIHO, 4TO JJIMTEIBHOCTH €ro He mpebimaer 10

CCKYHA, a4 3TO 3HAYUT, YTO MbI JOJDKHBI OTHCCTHU €TI0 K TOPHBIM YJIapaM.

PaccmoTpum erie HECKOJIBKO MPUMEPOB.

Ha pucynkax 142-144 npuBeneHbl 3aluCu MECTHOTO 3EMIIETPSICEHHS,

IMMOJIYYCHHBIC pa3JINdYHbIMU CeCMHYECKUMH JaTduKaMU.
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Pucynok 142 - Mectnoe 3emnerpsicenue 18.07.2010, 3apeructpupoBaHHoe
natayukoM T4 celicMuueckoit anTeHHBI U ceiicMonpuéMHUKOM CM3-OC MoOMIBHOM
cuctemsl, Bpems 06:33:20 + 200 c, 3anuck 6e3 GuabTpanuu u ¢ GUIbTpOM
1-10TIm.
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Pucynok 143 - MectHoe 3emuerpsacenue 18.07.2010, 3apeructpupoBantoe
natuyukoM T4 ceiicMuueckoil anTeHHsbl U ceiicmonpuémMankoM CM3-OC, Bpems
09:30:00 + 100 c, 3amuce 6e3 punpTpanuu u ¢ puastpom 1 — 10 I'm.
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Pucynok 144 - Mectnoe 3emnerpsicenue 18.07.2010, 3apeructpupoBaHHoe
natuukoM T4 ceiicmMuueckoi aHTeHHBI U ceiicMonpuéMHukoM CM3-OC, Bpems 16:39:18 +
120 ¢, pumptp 1 — 10 I'm.

Ha npuBeneHHbIX 3amucaxX OTYETIMBO YyJaeTcs HaOM0JaTh OTIWYUS B
XapakTepe PEerucTpUPyEeMbIX CEMCMUYECKUX CUTHAJNIOB. MeCTHbBIE BHICOKOYACTOTHHIE
ceiicMuueckue  coObITUA  ciabo  OTpakarTcs Ha  3alHucsIX  MOOWIBHOM
HU3KOYAaCTOTHOM CHUCTEMBl. JTa OCOOCHHOCTh Oblla HaMU HCIOJb30BaHA IMpU
pacuin(poBKe SKCHEPUMEHTANBHBIX JaHHBIX MOJYy4YaeMbIX IOJ3EMHON JIUHEHHOU
CECMUYECKON aHTEHHOM.

B 2010 roay paGoThl 0 perucTpaluu MUKPOCEHCMUYECKOT0 U3TyYeHuUs: ObLIU
MPOBEJICHBl HAMU W B KOHIIE INTOJIbHM bakcaHckoil HeUTpuHHOW oOcepBaTtopuu
(yrny6nenne 4 xm 400 merpoB mox ropy AuHAsipud Ha BbicoTe 1700M.), rae

HaOJIIOIAI0TCS  MApOTUJIPOTEPMBL. Y CTAHOBIEHO, YTO JTOT YHUKAJIbHBIM IO
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CIIOXHOCTH JApOOJIeHHs] OJIOKOBBIM Y3€Jl CO3/JaeT YCIOBHUSA, OJaronpusiTHbIE IS
JIOKan3aluu MaporuapoTEPM.

['maBHOM OTIMYUTEILHOM OCOOCHHOCTBHIO HAONIOJAeMBIX MAPOTHAPOTEPM
aBisieTcs AByX(da3Hoe (map v BoJa) COCTOSIHUE TEINIOHOCUTENSL B o4are pa3rpysku. B
pe3yiibTate yAaeTCs BbBIIEIUTh BBICOKOYACTOTHBIE HMITYJIBCHBIE IIYMbI, KOTOpPbBIE
TEHEPUPYIOTCS MEPErpeThIMU BOJIAMH, KOTOpbIE BCKUMAOT Ha riayoune. Ha ypoBHe
BCKHUITAHUSI TPOUCXOJUT MApPOOTIEIEHUE, Jera3aius, pe3koe MajJeHue TeMIepaTyphbl.
JlessTenbHOCTh MAapOTHAPOTEPM COMPOBOKIAETCA CIOKHBIMU (PUZUKO-XUMUYECKUMU
nporieccaMu. Huke 30HBI BCKHMAHUSA MPOUCXOJUT OIlllelayuBaHUE TUIPOTEPM, a
BBIIIIE O00pa3yeTcsl «IapoBas IIarka», B KOTOPOM HAYT Ipoiecchl (POpMUpPOBAHUS
KHUCJIBIX arpecCUBHBIX BOJI. XapakTep MNPOSBICHUS MAPOTUAPOTEPM TPEUIUHHO-
KUJIBHBIN, TIPU 3TOM €ro aKTHUBHAs AESATEIbHOCTH CBSi3aHA C 30HAMU IMOBBIIIEHHON
TEKTOHUYECKOU TPEUTMHOBATOCTH.

Opnnako »Ta mpobOiema Oblla HAaMU TOJBKO 3aTpoHyTa. Ee m3yuenuwe Tpedyet
noctaHoBku crennanbHoit HUP B mnane npopomxenust paboT Mo TeMe HACTOSIIETro
MPOEKTA.

HcnbiTaHHbIE HAMU JABa THUMA MOJ3EMHBIX HWH()OPMAIIMOHHO-U3MEPUTEIbHBIX
CUCTEM MOTYT OBITh MCIOJIb30BaHbl JUIsi COBMECTHOM HHTepmnpetaruu. [Ilpu stom
HEO0OXOJIUMOCTh MPOBEACHUS JaTbHEUIIINX UCCIEIOBAHUN BKIIIOYACT:

. aHaIu3 CEUCMHYECKUX IIYMOB C IIEIbI0 OMPENENICHUs] MOBEPXHOCTHOM
CKOPOCTHOM MOJIEIIH;

. CpaBHEHHE CEHCMHUUECKOTO IITyMa Ha JABYX rpymnmax;

. aHaJu3 JaHHBIX MO0 3€MJIETPSCEHUSM Pa3HBIMU METOJaMU, OCOOECHHO IS
COOBITUI 3aMMCAHHBIX JBYMSI TPyIIIaMU;

. NOJISIPU3ALMOHHBIM  aHANU3 MPOJAOJBHBIX U TONEPEYHBIX BOJIH IS
JIOKaJIbHBIX U PETHOHAJIBHBIX 3€MJIETPSICEHU;

. MOJISPU3ALUOHHBIN aHAIN3 CECMUYECKHUX IIIYMOB.

Xorenoch OBl TakKe OCTAHOBUTHCS HA BHOBb YIOTpeOJseMOill Hamu
TEPMUHOJIOTMM. B oT4eTe  UCHOAB3YyeTCS  TEPMHUH  «MHUKPOCEUCMUYECKOE

30HIUPOBAHME». DTO CHENAHO, C OJIHOM CTOPOHBI, YTOOBI MOAYEPKHYTh, UTO
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TEXHOJIOTUYECKN  TOJIEBBIE  HM3MEPEHUS  HANOMUHAIOT  METOJ  MAarHaro -
TEJUTYPUUYECKOTO 30HJAUPOBAHMS C TOW PA3HULIEH, YTO BMECTO 3JIEKTPOMATHUTHBIX
IIYMOB HCITOJB3YIOTCSI CEUCMUYECKUE.

Takum oOpaszom, pa3BepThIBaHHE MepBOM B Poccun moa3eMHONM MOOMIIBHOM
JMHEMHOW  CEMCMOAKyCTUYE€CKOM AaHTEHHbl BO  BCIIOMOTaTEIIbHOM  IITOJBHE
bakcanckoit HeitpunHoit oOcepBatopun WA PAH u mnpumMeHeHue CO31aHHBIX
aBTOpaMd  pabOTBHl HOBBIX MOOHWJIBHBIX HH3KOYACTOTHBIX HMH(OpPMAIMOHHO-
W3MEPUTENBHBIX CHUCTEM, JOMOJHSAIONIMX OTy AHTEHHY IOKa3aJM, 4YTO HX
KOMIUIEKCHOE HCIOJIb30BaHHE 00ECIIEYMBAET ONEPATUBHBIA MOHUTOPUHI COCTOSIHUS
BYJIKAHA M CEUCMHYECKUX IIPOLECCOB B PErMOHE HAa OCHOBAHUM H3MEPEHUSA

(dmroxTyanuii reopu3nYecKuX mojeu.
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I'maBa 3 IIpoBeaeHue »J3KCHeIMIUHM, CBS3AHHOM C pa3BepTbIBAHUEM
yeTrBepTOi Jladopartopuu B BepxoBbsAX pekn Kybdanb (DuabOpycckui

BYJKAHUYECKHU LEHTP)

Bepxue-Kybanckuit r€OMHAMUYECKUN IIOJIUTOH BCEI'MHI'EO
MunucTepcTBa NpUpoAHBIX pecypcoB Poccum, pacnonoxken B 30 kM K 3amany OT
NOJHOXbS BYyJKaHa Onb0Opyc B Ipeaenax pa3BuTus ero Oartomurta. OT Mecta
pacmoyIOKEHUs] TOJIMFOHa K  Oip0pycy NOAXOAMT TpU  yluenba: XyJec,
VYay — Xyp3yk, u Yiy-Kawm, kotopsie BeixoasT B KybaHckoe yiienbe, 10 KOTOPOMY

TeueT peka KybOans.

3.1 OOmme cBexeHus o Bepxne-KyO0anckoM ruaporeofuHaMu4ecKoOM

IHOJIMTOHE

CrpykrypHoe mnogpasneneHue — Ilaptus reoaMHaMUYECKUX MPOILIECCOB
3emenbHbIN 0TBOA 0.4 ra, 3akpemieH 3a BCEITMHI'EO pemennem McnomHuTENBHOTO
komutera r. Kapauaescka Ne 774 ot 1990r m nepeyTBepKA€H B IMOJb30BAHUE HA
npaBax apeHabpl Ha 49 mer ¢ HosOps  2006r., 3apeructpupoBanH Kapauaepo-
UYepxkecckoil ['ocygapctBennoit Peructpanmonnoit namaroir No ®@-116 ot centadps
2006r.

3a MOJIUTOHOM 3aKPETICHBI:

1. JlabGopatopHslit 2-x 3TaxHbIN Kopnyc S=160 m %

2. 7 HaOJIONATENbHBIX CKBAXHH, U3 KOTOPBIX 5 - OMNBITHO-METOJIUYECKUX,
2 CKBa)XMHBI perroHanbHOM HabmonarenbHou cetu I'T' JI-monutopunra (3021, 3022);
3. Tpu mnyHKTa Ta3rUIPOTCOXUMHUUYECKUX HAOMIOJEHUNM 3a HSKCTalslusIMU
JIETKOJETY4YnX Ta30B TIyOMHHOTO TeHe3uca U3 BOJHOrO (QuiroMjga U TMOYB
peruoHanbHbIX pazinoMoB (Panon u remauit);

4. CeMb NYHKTOB H3MEpPEHUN JUHEWHBIX AedopManuii U MOPOBO-ILIACTOBOTO
JABJICHUS B CKBAXKMHAX U TOPHBIX BhIPAOOTKAX.

3. JlnzenbHas;
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6. Cxutag-aHrap.

JlaGoparopHo-TexHrueckas 6asa:

1. N3mepuTenbHble KOMILIEKCHI «Jlorrep» ¢ 6ecipoBoIHON TeneMeTpueit — 4 1ir.
2. TenemeTpuuecKuii KOMIUIEKC ¢ MPOoBOIHOM Tenemerpueit 100m. — 1 mr.
3. ITepconansubie kKommbioTepbl 486, Penteum 2 Notebook Hewlett Pasckard u

Penteum-3 MMX, 600 MHz; FP 51G Series, ASN-SLI-SE 184-din, 256 MB/
4. IMazoananuzatopsel renust (MHITEM-1) — 1T, u pagona (Ansda — PAJl u PT'A-
1)—2 mT;
5. JlaTuMKoBbIE  TpyNObl  ITOPOBO-IUIACTOBOIO  JABJIEHUS W JIMHEWHBIX
nedopmanuii (M3mMeputenbHbI koMmiuieke - [leprogomep nudpoBoil mOpTaTUBHBIN
(ITLIIT) — 1 mr.
6. CxBaxMHHAs aKyCTHYeCKasi cTaHus — 1 1mT.
TpaHcriopTHBIE CpeCTBA:
- YA3 31514 vomepnoii 31ak O-066 MB-90
- YA3 396252 nHomepHoii 3Hak Y-196 MT90
[Ipoune TeXHUYECKHUE CPECTBA:
Juzenbanektpoctanuus ] — 5.0 KBT.

YucieHHOCTh MepcoHana — 9 4enoBek, U3 HUX 7— MojieBas rpynna, 2 4eil. —
KaMmepajbHas rpynma.

O6beMm punancupoBanus B 2009 r. — 2230 TbIC. pYO.

Havanpnuk naptum - O.I1. IloTremka, KaHaAMIAaT TEXHUYECKUX HAYK.

N3 10 denoBek mepcoHala MOJUIOHA, BbICIIee OOpa3oBaHUE MO MNPOPUIIO
paboT, miK 0JIM3KOE K HEMY UMEIOT 5 YeJIOBEK.

B aaMHHHCTpaTHBHOM OTHOIIEHHMM TOJUIOH pa3menieH B KapadaeBo-
Uepkecckoil pecriyOiuke B 35 kM K tory ot I. KapadaeBcka, B BepxoBbsix p. Kybanb
Ha abOcomoTHbIX oTMeTkax 1200 M. bawxallmuii HaceleHHbI MOYHKT  IOC.
OnpOpyCCKUil.

JlesTenbHOCTh TOJUIOHA OCYLIECTBISETCS HAa OCHOBAaHMM TeXHHYECKHX
(reonmoruueckux 3aJaHui), YTBEPKACHHBIX MPOEKTOB U  PaCHOPSIUTEIbHBIX

nokymentoB BCEI'MHI'EO.
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Bepxue-KybOanckuit mnonuron coszman B 1989r. mo rmimaHy pa3BUTHS
CIeUAIU3UPOBAHHON HaOII01aTeNbHON pernoHanbHol cetu ['T /[-MoHuTOpUHTA.

OyHKIIMOHAIBHOE HA3HAYECHHE TTOJIUTOHA!

- pelieHue 3a7a4, CBSI3aHHBIX ¢ OPOOOBAHUEM HOBOW M3MEPUTEIBLHON

- TEXHUKHU U BHEAPEHHUS €€ B pernoHanbHbie cetu I T JI-MoHuTOpUHra;

- CO3/laHhE€ U ONpoOOBaHHWE AaBTOMATH3UPOBAHHBIX CHCTEM cOOpa,
XpaHeHus1, 00paboTKu U nepeaaun HHGOpPMaIIUU;

- IIOMCK HOBBIX MPEJABECTHUKOB 3E€MIIETPSICEHUH Ha OCHOBE aHAJIN3a
M3MEHEHUH reo(pu3nueckux, reOXuMUYECKUX U APYTUX MOJeH.

B ¢yHkiuun mnonuroHa BXOAUT TakKXe BEICHUE KOMIUIEKCHBIX PEXUMHBIX
HaOJII0JICHUI TI0 CEMU CKBaKMHAM U MYHKTaM CHEIHaTN3UPOBAHHOM pPEeTrHOHAIbHON
CETH.

HcknounTenbHO  CIOXKHBIE — YCIIOBHS  HaNpsKEHHO-Ie(OPMHUPOBAHHOTO
COCTOSIHUSI KPYIHBIX OJIOKOB 3eMHOU Kophbl B mipeaenax CeBepHoro KaBkasa, a Takxke
WHJIMBUAYaJIbHbIE OCOOCHHOCTH, CBSI3aHHBbIE C OJU30CTHIO  BYJIKAaHHUYECKOU
CTPYKTYypbl Iap0pyc (30kM OT 3amagHOro CKJIOHA) OOYCIOBHWJIM HaIpaBlICHHUE
HCCIIEIOBAHUM, TPOBOAUMBIX Ha MOJUTOHE. JTO, IPEKE BCETO:

— U3Y4YEHHE AHOMAJIbHBIX 3()PEKTOB, CBA3AHHBIX C OCOOECHHOCTSIMH T'€0JIOTO-
CTPYKTYPHBIX MO3ULIUM (ByJdkaH OibOpyCc, 30Ha COBPEMEHHBIX MaKCHMAJIbHBIX
MOAHSATUN U aKTUBU3UPOBAHHBIX SK30T€HHBIX MPOLIECCOB, OJIU30CTh K MOMEPEUHOMY
TpaHckaBKa3CKOMY MOJIHSITHIO);

— BeJicHUE HAOJIOICHUH MO pacIIUPEHHON MporpaMMe C IEIbI0 TOUCKAa HOBBIX
MPEIBECTHUKOB  CWJIBHBIX  3EMJICTPACEHWM  HA  OCHOBE  KOMIUIEKCHBIX
TUAPOrE0IOTHYECKHUX, TeOPU3NUECKUX U TUAPOTeOXUMUYECKUX TEXHOJIOT Ui,

— ompoOoOBaHHWE, COBEPIICHCTBOBAaHME U  BHEAPEHUE B  MPAKTUKY
I'T JI-MOHUTOpPUHTa HOBBIX TEXHOJIOTUA U COBPEMEHHBIX U3MEPUTEIIBHBIX CPE/ICTB;

— MOBBIIIEHUE KBAaTU(DUKAIIMKI KaJIPOB, 3aHITHIX B 3TOU CUCTEME.

Ha ocHoBe mnpoBOAMMBIX HCCIIEIOBAaHUN Ha TMOJUTOHE OBbUI CO3JIaH U
onpoOOBaH aBTOMATU3MPOBAHHBIM Yy4acTOK U cOCTaBlieHa cxeMa pasmenieHus [TH
peruonansHoO# cetu CeBepHoro KaBkaza, ompoOOBaHbl METOJbI U TEXHOJOTUH NS
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pelieHrs reoJUHaMUYECKUX 3a/1ad B pETHOHE.

[lonoxxenne moNMroHa B TpeAenax IeHTpalbHOro cermenta Kakaza
MO3BOJISIET KOHTPOJIMPOBATh T'€OJAMHAMUYECKYI0 OOCTAaHOBKY IO BapHalUsIM
reo(pU3N4YECKUX, TUAPOTEOJIOTHYECKUX U T€OXUMUYECKUX MapaMeTPOB Jisg OOIbIIeH
YacTH PErvoHa.

HaOnronarenbHast ceTh MOJIUTIOHA CcO3/JaBajach C Y4YE€TOM BO3MOXHOCTHU
MaKCHUMAJIbHOTO MCIOJIb30BAHUSI CYIIECTBYIOIIMX THUIPOT€OIOTHUYECKUX CKBaKUH
pu 0OBSIBJICHUHU MOBBIIIEHHONW OMACHOCTU U YPE3BBIUAMHBIX CUTYallU B pETUOHE.

Marepuanbl MOJMUTOHHBIX HAOMIOJCHUI TMO3BOJISIIOT OLEHUBATH HE TOJIBKO
OMAacCHOCTh TMPOSIBIICHUS] CEUCMHUYECKUX COOBITUH BBICOKMX MAarHuTyjl, HO H
BO3MOXXHOCTh ~aKTHBU3AIlMM PA3IUYHOTO poJa DHAOTEHHBIX U HK30T€HHBIX
MPOILIECCOB.

Jlnst o0ocHOBaHUs cO3/1aHMsI U BbIOOpa MecTa 3anoxxeHus: Bepxue-Kybanckoro
nonurona Ha tepputopun CeBepHoro KaBkaza ObuiM mpoBelneHbl 00CIIEIOBAHUS
TUAPOre0IOTHYECKUX CKBAXUH, OypOoBbIe padOTHI, re0PU3NUECKOE U TEOXUMHUECKOE
npodUINpOBaHUE, a TaKXKE 3aBEPOUYHBIE T'€OCTPYKTYPHBIE, THUIPOTEOJIOTUYECKUE,
ra3ruJiporeoXuMUYECKue CheMKHU U TeoPu3nIecKoe MpoPpuInpoBaHue.

VYuuteiBasg reorpad0-3KOHOMUYECKYIO Pa3BUTOCTh TEPPUTOPUU U PE3YIHTATHI
paHee MPOBEACHHBIX HCCIEJOBAHUM HA MOJUIOHE €r0 MOXKHO paccMaTpUBaTh Kak
HauOosee TMEepPCIEeKTUBHBIM OOBEKTOM JJIsi TOCTAHOBKM KOMIUJIEKCHBIX —3ajau
reoIMHAMUYeCKOoro  MoHuTOopuHra.  OOunue  Ha  JaHHOW  TEPPUTOPUU
MUHEPATU30BAHHBIX UCTOYHUKOB TECHO CBSI3aHO C AKCTAISIIUSMH YTJIEKHCIOro ras3a
3 OaronuTa ByJKaHa OIbOPYC M JIETKO JIETYYUX M PACTBOPUMBIX B BOJIE Ta30B
rnyounHoro rene3uca. CdopMupoBanHas HaOmOgaTEIbHAS CeTh IIOJIUTOHA
OXBaTBhIBAET YETHIPE CTPYKTYpHBIE »AyieMeHTa: mnepeaoBoil mporud (ckB.3021 wu
ucroyHuk Jxepkiu), moBHas 30Ha (CeBepoOKaBKA3CKOTO pasiioMa (OMBITHO-
METOJNYECKHEC CKBa)XUHBI BK®6,7,8,9,10,11,12), beuacrinckas 30HA
TOPCTAHTUKIUHOPUS (pyAHUK DnbOpycckuil u ckBaxuHa BK-4 «['wisiu») u roxHas
okpanHa Cxudckoit muthl (ckBaxuna 3022).

[To cocrosuuro Ha ampens 2009 roma Ha MOJWTOHE Pa3BEPHYTA CETh,
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coctosimasi U3 7 ckBaxuH ryOuHor ot 20 mo 200 M, ¥ OAHOTO HCTOYHHUKA
YIJIEKUCIBIX BOJ, 000PYIOBAHHOTO MO/ ra30-TUIPOXUMHUYECKHE uccienoBanus. [lon
HaOmonenueM 3a YIIB maxonmstcs ckBaxkuubel: 3021 m 3022, BXoadmiue B COCTaB
PETHOHAJIBHOM CETH, OCTAJIbHBIEC AKCIepUMeHTaIbHbIe CKkBaXMHBI BK-9, BK-10, BK-
11, BK-12 u pe3epBuble ckBaxkubl BK-1 1 BK-4“I'unsu” B cucteme HaOm0ieHU He
3anerictBoBadbl. CkBaxknHa BK-9 Ha rimyOune 23 M BCKpbLIa HalOPHBIE YTIEKHUCIbIE
MHHEpaIU30BaHHble BOJAbl THuna “Hap3an” ¢ BBICOKMM COJEpKAHUEM CTPOHIMA,
npepimatomuM  [IJIH B 14 pa3. Dra ckBaxkuHa TMOCTaBlIeHA IMOJ Traso-
ruporeoxumMudeckuii Kontpoab. CkBaxkuna BK-7 rioybunoit 23 m u nuametpom 12d
MOJArOTOBJIEHA ISl YCTAHOBKH CKBAaXWHHOTO HAakKJIIOHOMepa. Ha TaHHBII MOMEHT B
HEW YCTAaHOBIIEHBl JAaTYMKU MOPOBO-IJIACTOBOTO  JABJICHUS M JIMHEUHBIX
nedopmarnuii. Ilo coctossauio Ha 2009 rof MATh ONMBITHO-METOAMYECKUX CKBAKUH HE
3a/ICICTBOBAHBI B CHCTEMY HaOMIOJeHUN, a 19 CKBaXXMH B TOPHBIX BBIPAOOTKAX
OBIBIIETO pyAHHKAa OibOpycckuil oOopynoBaHbl Aedopmorpadamu, HO 1O
coctossHUIO Ha nekadbpp 2000 roga BBIBEEHBI W3 JKCIUTyaTalldd B CBA3U C
U3MEHEHUSIMU ~ 00beMOB  (uHaHcupoBaHusi.  CKBaXUHbI  JUIsi  YCTAHOBKHU
ABTOMATHU3UPOBAHHBIX U3MEPUTEIIBHBIX KOMIUIEKCOB IO COCTOSIHMIO Ha amnpens 2009
. HUMEIOT 3allUTHBIE COOPYKEHHUs. 3alIUTHBIE COOPYXKEHUS CHhEMHBIE W
o0ecrneunBalOT MOCTOSTHCTBO TEMIEPATYP HE HIKE -5° C- 3umoit, u He Bbime 20° C —
JETOM M BO3MOYKHOCTh YHUCTKM CKBAKHH M NPOBEICHUS THUAPOJAUHAMHUYECKUX
uccnenoBanuii. B 2008r Ha nonMroHe MoCTpoeH TEOPUIMUECKUN TMABUIBLOH C
OCTOHHBIMU MOCTAMEHTAMH Ha KOPEHHBIX MOPOJAAX JJisi YCTAHOBKHU Teo(uznueckoit
ammaparypsl. B HeM  MOXHO  YCTaHOBUTh  CEHCMOMETPUYECKYIH) U
MarHUTOBApUAIIMOHHYIO anmnapatypy. Bes npubopHo-aHanuTudeckast 0a3a mojJuroHa

o0OecrnieueHa HHCTPYKIMUSIMU BEICHUSI HAOIIOICHUM U SKCILTyaTaluy NpuOopoB.

3.2 YcraHnoBka reopusndeckux npudopos Ha nojaurone BCEI'MHI'EQO

Bo BpeMs »KkcHeAuMIIMOHHBIX pPabOT Ha MOJUrOHE OBLIO OTKATUOPOBAHO

MMEIOIAsACs anmnapaTypa, a TakKe YCTaHOBJIEHBI HOBbIE reo(r3nuecKue mpuoopsI.
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Ha nonurone ycraHoBiEeHBI:
1. MarautHo-BapuanuonHsas cranius (MBC).
2. HaknoHomeTpuyeckasi CTaHIIUS.

3. U3meputens E; KOMITIOHEHTHI 3JIEKTPUYECKOTO MOJIS.

Pucynok 146 - Cpy0 i mocTaMmeHTa MAarHUTHOBAPHAIIMOHHOW CTAHIINN.
JI1st perucTpalii HaKJIOHOB 3€MJIM Ha MOJIMTOHE YCTAHOBJICHA HAKJIOHOMETpUUYECKast
CTaHIIUA.
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MBC npennazHadueHa Il U3MEPEHMs BapHalMi TpPeX KOMIIOHEHT BEKTOpa
MarHuTHOM MHAYKIMH Tojisi 3emiau. OHa ycTaHOBJIEHa HAa OETOHHBIM MOCTaMEHT
OTJINTBI HAa BBIXOJAX KOPEHHBIX MOpoA. JlJIsi yMEHbIIEHUS BO3ICHCTBUS BETpa U
TEMIIEpaTypbl  MOCTaMEHT  OBUI  OrPaXIEH  JEpPEeBSHHbIM  cpyOoM  H
TEPMOM3O0JIALIMOHHBIM MaTepuajaoM. Bcsd KOHCTpyKIMS chenaHa 0e3 MCIOJb30BaHHE
IBO3JEH M MeTalIMYecKux jaetaneid. s ymeHbIIeHUs (POHOBBIX LIYMOB CTaHLHUA

YCTAaHOBJICHA Ha YAAJICHUH OT MCTAJINIMYCCKHUX KOHCTPYKHPIP'I.

Pucynok 147 - Haknonomerpuueckas ctanuus cucremsl [.I'. 'punnesa.

B mpouecce peructpanuu u nocnenyrome oOpadotku nanHsix ¢ MBC u
HAaKJIOHOMETPUUYECKON CTaHIIMA OCHOBHOE BHUMAHHE COCPEIOTOUYEHO:

- Ha MCCJIEA0BAaHUN IIPOLIECCOB B3aNMOECUCTBUS KOPBI U BEPXHEU MAHTUHU
3eMiI B CIIOKHBIX T€O0JOTMYECKUX YCIOBUAX OIbOPYCCKOro BYJIKAHHMYECKOTO
LIEHTPA;

- Ha U3YyYEHUU MEXaHHW3MOB, OTBETCTBEHHBIX 3a I'€HEPALIMIO HABEJIEHHBIX
BOJIHOBBIX IPOILIECCOB, BO3HUKAIOUIMX MPH B3aUMOJEHCTBHH PA3TOMHO-OJIOKOBBIX
CTPYKTYp U JIpyTMX HEOJHOPOAHBIX OOpa3oBaHUN B pailoHE BYJIKaHUYECKOUN

ITIOCTPOVKH U HA MPUJIETAIOIINX TEPPUTOPHSIX;
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- Ha pErucTpalud M aHajgu3e NPEIBECTHUKOB pPAa3HOMACIITAOHBIX
reopu3nyeckux KatacTpod B pailoHe DIpOPYyCCKOro BYJIKAHWYECKOIO LEHTpA U Ha
MPWIETAIOIIUX TEPPUTOPUSX.

Ha mnonurone anga wu3MepeHHs 3JIEKTPUYECKOrO IO TaKXKe€ YCTAHOBJIEH
U3MEPUTETTH AIEKTPHUUECKOTO MOJIS.

Jlnst m3MepeHus TeMIepaTypHbIX MOJiel B palioHE MOJIMroHa Oblia BbIOpaHa
ckBaxxuHa BK-11. AGcomotHas otmerka yctbs: 1200 M. ['myOmHa CKBaKUHBI:
119.8 m.

VY CTaHOBJIEHO, YTO TEMIEPATYPHBIA PEKUM B CKBaXKUHE, KOTOpas yAaJeHa OT
BBIBJICHHBIX ~ MarMaThueckux  oOpa3oBaHuii B pailoHe  DibOpyccKoro
MarMaTHYecKOro IeHTpa Golee yeM Ha 30 KM, HaXoquTcs B mpeaenax Hopms (30°C

Ha KWJIOMETP).

Pucynok 148 - I/I3MepI/ITeJ'IL EZ KOMIIOHEHTbI BHGKTpI/I‘—IeCKOFO TI0JIS1.
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Bce nmpubopel paboTaroT B pEXHMME  HENPEPHIBHOTO  MOHUTOPHHIA
reopU3nYecKkux MPOLECCOB MPOUCXOIALUIMX HA TEPPUTOPUHU  DIBOPYCCKOTro
ByJKaHW4yeckoro 1eHtpa. COop U XpaHeHHME [JAHHBIX MPOU3BOJAMUTCS B
aBTOMaTU4YeCKOM pexume. [ nanpHeied o0paboTKu moiydyaemas HHPpOpMalus
NepeaeTcs B FOJIOBHBIE YIIPABIICHU 110 KaHajaM CBA3H.

Pe3ynbpTaThl, MOIyYEHHBIE B XOJI€ MPOBEACHHBIX MOJIEBBIX IKCIIEPUMEHTOB C
UCIIOJIb30BAHUEM CTAllMOHAPHBIX W MOOWJIBHBIX allapaTypHbIX Te0()U3UUECKUX
koMmIuiekcoB KaBka3ckoil reodusnyeckoil oocepBaTOpuM, JAIOT BCE OCHOBAHMS IS
MPOJIOJKEHNS HMCCIEIOBAHMM W aHanu3a COOpaHHBIX JIaHHBIX, KAK 10 MECTHBIM
3eMJIETPSICEHUSAM M BYJIKAHUYECKUM MPOLECCaM, TaK M MO CEHCMUYECKOMY IIyMY.
[loaTBepka€HO, YTO MOJA3EMHAs Ipynna CeWCMHYECKMX NPUEMHUKOB (aHTEHHA) —
3 PexkTUBHOE CpPENCTBO ISl CEUCMHUYECKOr0 MOHUTOPUHTa B BYJIKAHUYECKOU
ob0nactu. Iloaromy HEOOXOOMMO pa3BUBAaTh HOBBIE HCCIEAOBATEIBCKUE MPOEKTHI C
LEIbI0 YCTAHOBKM CTAllMOHAPHOM MHOIOKaHAJIbHOM LHU(PPOBON celicMUYECKOit
AHTEHHBI ¥ TOCJIEYIOUIET0 Pa3BUTHS TEXHOJOTUN aHAJIN3a CEHCMUYECKUX CUTHAJIOB,

MOJTy4aeMbIX B peajJbHOM MaciiTabe BpeMEHHU.
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3.3. AHagu3 pe3yJabTaTOB HATYPHBIX HAOJIIOACHHH, IOJYYEHHBIX
annaparypHbIMU KOMILJICKCAMH, YCTAHOBJICHHBIMH B paiioHe

Bepxnexyﬁancxoro nHoJIMroHna

AnnapaTypHble KOMIUIEKCHl YCTaHOBIICHHBbIE B paiioHe BepxHekyOaHcKoro
MOJIUTOHA 3a(DUKCUPOBAIA HECKOJIBKO HHTEPECHBIX CEUCMUYECKHX COOBITHH,
KOTOpBI€ TO3BOJSIOT TMOJYYUTh HOBBIE 3HAaHHS O TDJIYOMHHBIX TIpolleccax B
AMULICHTPAJIbHBIX 30HAX.

B 2010 rogy 06 ampens B paiione CeBepHor CymaTpbl NpOHM30LIJIO HOBOE
nyHaMmurenHoe 3emuetpsicenue. Ilo nmannbiM  ['eodusuueckoit cmyx6e1 PAH
MarHuTyJia TOro coObITUSI cocTaBuia: ms =7.8, mb=6,8, a riryOuna 33 kM.

JlaHHbIE ~ HAKJIOHOMEPOB U  PE3yJbTaThl pacu(pPOBKU  MOIYUECHHBIX

MAarHUTHBIX 3alIMCEN MpeACcTaBieHbl Ha pucyHkax 150 — 153.

\ N | '\l e ."/\
H, nTFoe P S | iV sV

Pucynok 150 - ITokazanus HakjIoHOMEpa B HAIPABJIEHUU 3aIaJ-BOCTOK U
BapHally MarHUTHOTO NOJIst 3eMiTH, 3a()UKCUPOBAHHBIE B TE€YEHNE CYTOK HA JTare
MOATOTOBKH cericmuueckoro coobitust 06.04.2010 B paitone CeBeproii CymaTpsl.
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Pucynox 151 - ®parmeHT Bapuaiuii MarHUTHOTO 1O 3eMJTH, 3aUKCUPOBAHHBIN 32
22 yaca no nepsoro yaapa 06.04.2010 B paitone Ceepnoii CymaTpbl.
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Pucynoxk 152 - ®dparmMeHT Bapuaiuii MarHUTHOTO TTOJIS 3eMJTH, 3aUKCUPOBAHHBIN 32
22 gaca no nepBoro yaapa 06.04.2010 B paiione Ceeproit CymaTpbl U OTQUILTPOBAHHAS
CTPYKTypa MarHUTHOTO Bo3mytieHus. [lomocosoii punstp (20-50 cexynn).
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Pucynox 153 - [lynbcanuu B Bapuanusx MarHuTHOTO 1oJist 3eMud 3a 22 yaca B
YBEJIIMYCHHOM MacmTade U OTUIBTPOBaHHAS (TOHKAs) CTPYKTypa MarHUTHOTO
BosmytieHus. [TonocoBoit puibtp (20-50 cexynn).
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Pucynoxk 154 - ®parmeHT Bapuaiiii MarHUTHOTO TTOJIS 3eMJTH, 3aUKCUPOBAHHBIN 32
7 yacoB 1o nepsoro ynaapa 06.04.2010 B paiione CeBepHoit CymaTphl.
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Pucynok 155a - @parmeHT Bapranuii MAarHUTHOTO OIS 3€MITH, 3a()UKCHPOBAHHBIN

3a 7 wacoB a0 neproro yaapa 06.04.2
oTQUIBTpOBaHHAS CTPYKTYpa MArHUTHOTO

010 B paiione CeBepHoit Cymatpsl u
Bo3mymieHus. [lonocoBoit punbTp (20-50

CEKyHJ).
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Pucynoxk 1556 - [lynbcanuu B Bapuamusix MarHuTHOTO TOJIst 3eMJIH 3a 7 4acoB B

YBEJIIMYCHHOM MacmTade 1 OTUIBTPOBaHHAS (TOHKAs) CTPYKTYpa MarHUTHOTO
Bo3mymeHus. [lonocoBoit Gpunetp (20-50 cexynm)
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Pucynoxk 156 - ®parmMeHT Bapuanuii MAarHUTHOTO TTOJIST 3eMITH, 3a(UKCUPOBAHHBIN 32
1 gac no nepsoro ynapa 06.04.2010 B paitone Ceepnoit CymaTpsbl.
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Pucynok 157a - ®parmeHT Bapranuii MArHUTHOTO MOJIS 3€MJIU TIOCIIE TI0JI0COBOIO
¢bunbTpa (20-50 cexynn) 3a 1 gac go nepsoro ynapa 06.04.2010 B paiione CeBepHoii
Cymartpsl
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Pucynok 1576 - [lynbcanuu B Bapualsix MarHuTHOTO 1oJist 3eMiiu 3a 1 yac B
YBEIMYEHHOM MacIiTade U OTQUILTPOBaHHAS (TOHKAS) CTPYKTypa MarHUTHOTO
Bo3mymeHus. [lonocoBoit Gpunstp (20-50 cexynm)

AHanu3upysi TOCIEIOBATENBHO Pa3BUTHE CEHCMHUYECKOTO Ipolecca |
MOSIBIICHUE COMYTCTBYIOIIMX (HABEICHHBIX) MArHUTHBIX BO3MYILEHHH MOXKHO
OTMETHTh, 4YTO HX TOHKas CTPYKTypa HOCHUT  XOpPOLIO  BBIPAXKEHHBIN
KBa3UMNEPUOJANUECKUN XapaKTep BOJHOBBIX (hOPM B Mpejenax KakJI0ro BO3MYIIECHHUS,
a4 OCHOBHOW MEPHO/I, KOTOPHIA B CPEAHEM COCTABIISET JJIsI 3TOTO 3eMJIETpsiCEHUsT 35-
30 cexkyH[, UMEET HEKOTOPYIO TEHJICHIIMIO K YMEHBIIECHUIO 10 MEpe MPUOTUKEHUS
[JIAaBHOTO yJaapa. OTO HOBBIM PE3YJbTAaT, OTPAXKAIOWIMN JUHAMHU3M JUIATAHCHBIX
CTPYKTYp MEpPEJ IIaBHbIM CECMHUYECKUM yAApPOM.

31ech cleayeT OTMETUTh, YTO TpaHchOopMallus OCHOBHOIO MEPHOAA BHYTPHU
OTAECIBHOIO MATrHUTHOIO BO3MYILUCHHUS ONPEACNSETCS PaloOHOM, B KOTOPOM
MPOU30IIO CEHCMUUECKOE COOBITHE, a ITO 3HAUUT, UTO MPUUYUHA JISKUT B CTPYKTYpE
PE30HAHCHBIX OCOOEHHOCTEN OTAEIBHOCTEH IUIATAHCHOTO THUIA, COCTABISIONIUX B
COBOKYITHOCTH 3MULIEHTPAIBHYIO 30HY.

Tenepp oOpatuMcs K CEHCMHYECKOMY COOBITHIO, KOTOPOE MPOU3OILLI0 Ha
3amagHom KaBkase. OTu JaHHBIE NIPEICTABICHBI HUKE HA puUcyHKax 158-163.

[IpunsThie 0003HAYCHUS:

BAKEW- Bapuanuu HakioHOB B auana3oHe 2-200 ceKyHI B OTHOCUTEIbHBIX
enquauiax (bHO).
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BAKH, BAKD, BAKZ- Bapuanuu marautHoro mojs 3emiu B HIn (BHO).

BAKHf, BAKDf, BAKZf - Bapuaruu MarauTHoro moss 3emid B HII B
nuanazone 20 — 200 cexynn (BHO).

KUBEW- Bapnanuu HakioHOB B auamna3oHe 2-200 ceKyHJ B OTHOCHUTEIBHBIX
eauHuIax (BepXHEKYOaHCKUM MOJUTOH).

KUBH, KUBD, KUBZ- Bapuanuu MarHutHoro mojs 3emiaud B HIJ
(BepxHEKyOaHCKUH MOJTUTOH).

KUBH{f, KUBKDf, KUBZf - Bapuanuu maruutHoro nojis 3emiu B HTI B

nuanazone 20 — 200 cexynn (BepxHekyOaHCKUI MOTUTOH).

Taoimua 11 - {anubie reopusunyeckoi cay:xosl PAH

m I'my6un | lupot | Hoaror
Jata Bpewms Mecto s |mb |a a a
07.06.2010 | 9:26:52.0 | 3amagabeii KaBkas 4,5 | 10 42,76 41,57

—BAKH BIPUALW MAMTHO

BAKZ Bapratin MarinTion Aona Jemin

RUBH Bapwali wariewiors nans Jeuri

KUBD BapaLni MarHETHOTO Nons Seasu

RUBZ DA waniie fond 3 = —y

BEAREWT Harnovu sanag - ocios

RUBET HarioHE anag - 80CToR,

= e e «™ o
UT 2010-06-06 15:59:59..2010-06-07 09:59:57

Pucynok 158 - Ceiicmuueckoe coObITHE, KOTOpOE Mpou3o1LIo Ha 3anagHom Kaskase.
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AHanm3upys pacmrppoBaHHbIE 3aIUCH CEHCMHMYECKOTO u
MarHUTOBAPUAIIMOHHOTO  KAaHAJIOB, YCTAHOBIEHHBIX 371eCh  HMH(OPMAIMOHHO-

HU3MCPUTCIIbHBIX CHCTCM, OTMCTHUM BBICOKOC Ka4y€CTBO HOJ'Iy‘-IGHHOfI

nporHoctuueckol uHpopmauuu. [anpHeimas oOpabotka u  pacuudpoBka

MOJYYCHHBIX AOAaHHBIX Tpe6yeT MNPOBCACHUA JOIIOJHUTCIBbHBIX ITOJICBBIX pa60T B

AMULEHTPAIBHON 30HE 3aMMCAHHOTO CEMCMUYECKOTO COOBITHS.
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I'naBa 4 HpOBeIIeHI/Ie TeXHUKO0-I)KOHOMHYECKOM OLHEHKHN IIOJYYCHHBIX

pe3yabTaToB

CeiicmMuueckue U ByJIKAHUYECKUE KaTacTpo(dbl, MOTpsICAIONINE HAIY TUIAHETY,
MOCTAaBWJIM TI€pe]] YUCHBIMU PSJl CJIOXKHBIX 3a7ad, CBSI3aHHBIX C HEOOXOIUMOCTHIO
CO3JIaHUSI ~ HAJEKHBIX  METOJOB IPOTHO3UPOBAHUS  CTUXUMHBIX  O€ICTBUIA.
XapakTepusys CIOXKUBIIYIOCS B 3TOM 00J1acT 00OCTaHOBKY, HEOOXOJAUMO OTMETHUTH,
YTO B HACTOSIIEE BpPEeMs CIEAYET MNEPEXOJUTh HAa HOBBIM YPOBEHB ammapaTypHBIX
reopU3M4YECKUX HCCIEIOBAaHMUM, KOTJa MPEANOYTeHUE OTAAeTCS IOCTAHOBKE U
MPOBEJICHUIO KOMILJIEKCHBIX HAOJIIOJICHUI B CEMCMOOMACHBIX MU BYJIKAHOOIACHBIX
peruonax Poccun. COop u aHanu3 He0OXOoauMOW MH(OPMALIMU OCTAETCS MPU ITOM
MPUOPUTETHON 3adaueil, perieHue KOTopod TpeOyeT co3AaHus HOBOTO MOKOJICHUS
reo(U3nIEeCKUX MpHUOOPOB.

Opnnako, oOTMeuas Ba)XXHOCTh COBEPIICHCTBOBAHUS alMapaTypHOl 0Oa3bl
AKCIEPUMEHTANbHOU Treo(U3uKH, HEOOXOJUMO IOMHHTh, YTO CIEIyeT YACNSITh
JIOCTATOYHO BHUMAHHUS U PEIICHUIO aKTyalbHBIX MPUKIAJAHBIX MPoOJieM reousuku,
UMEIOIMX  IIedbl0  ofecreueHre  O€30MaCHOCTH  HACEJNEHUSI W BaXKHBIX
MPOMBINLICHHBIX 00BEKTOB Ha Tepputopuu Poccuiickoit @enepanuu. B 310l cBs3u
pPa3BUTHE CYLIECTBYIOUIMX M CO3JaHUE HOBBIX TEXHOJIOTMA MPOTHO3UPOBAHUS
KaTacTpOPUUYECKNX COOBITUM OCTAeTCs MNPUOPUTETHOW 3ajlaueld, KOTOpasl Hallja
OTpaXE€HHUE B OTYETE.

HUccnenoBannss B paMKax MOPOEKTA OXBATHIBAIM IIUPOKHM Kpyr 3ajad,
OTBETCTBEHHBIX 3a pa3BUTHE KaTacTpoduueckux coObiTuii Ha CeBepHoMm KaBkase.
[TonyuenHble HOBBIE HAy4YHbBIE PE3YJIbTAThl MOATBEPXKAAIOT, YTO BYJIKAH OIbOpPYyC
HaxOJUTCS celiuac B aKTUBHOM CTaJ MU CBOETO PAa3BUTHS U B 3TOM CBSI3H MOXKET OBbITh
OTHECEH K JCHCTBYIOIIMM BYJIKAHAM C JATUPOBKOW HM3BEPKEHUN B HMCTOPHUUECKOE
Bpemsi. OQHAKO MOJTHOE MPENCTABICHUE O MPOUCXOIAIINX MTPoLeccax, TPOTEKAIOIINX
BHYTPU BYJIKAHUYECKOW TMOCTPOWKH, YAAIOCH IMOJYYUTH TOJIBKO HAa OCHOBE
JNETAIBHOTO MHOTOITAPAMETPUYECKOTO reo(pu3NIEeCcKOro armapaTypHoOro

MOHHUTOPHHTIA.
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3aBepIleH MOJHBIN UK padoT, CBs3aHHBIX ¢ co3nanueM CeBepo-Kapkazckoit
reou3nuecKo o00cepBaTOpHHU, KOTOpas CTpousiach Ha 0a3e KOMIUIEKCHOM
reo(hu3nIeCcCKOu HH(POPMALIMOHHO-U3MEPUTEIIHHOMN CHUCTEMBI
Kabapnuno—bankapckoro rocyaapctBenHoro ynuBepcutera (KI'OUUC KBIY).
MexyHapOIHBIA OMBIT CO3JAaHUS U SKCIUTyaTalluu MOJIOOHBIX CHUCTEM B pailoHax
Pa3BUTOrO BYJKAHM3Ma IOKAa3bIBAE€T, YTO Takas oOcepBaTOpHs [OHKHA HMETh B
CBOEM COCTaBE€ CE€Th CIHEHHAIM3UPOBAHHBIX Treo(U3nyeckux JgabdopaTtopui,
OCHAIIIEHHBIX COBpEMEHHbIMU IprbopaMu. YacTh npubopoB ObLIa 3aKyIUieHa 3a CYET
CPEACTB HACTOSIIIEro MpoekTa. Psj yHUKaIbHBIX TPUOOPOB OBUIM pa3pabOTaHbl U
M3TOTOBJICHBl HUCHOJHUTEISIMUA TMPOEKTa TMpU OECKOPHICTHOM MOMOIIU  psija
aKaJeMUYECKUX HWHCTUTYTOB. B pesynprare nposenenus HHWP yxe mnosydensl
MPUHIUNNAILHO HOBBIE T€0J0r0o-reoPU3nuecKkue JaHHbBIE, OTPaKaIOIIUE Pa3BUTHE
KaTacTpOPUUYECKUX MPOIIECCOB B paiioHe DIbOPYCCKOro BYJIKAHUYECKOTO LIEHTPa U
Ha Tpwieraloumx Tepputopusix. Pa3pabotansl mnporpaMMHble MPOAYKTHI U
chopMynupoBaHbl TpPeOOBaHUS K PEKUMHBIM U3MEPEHUSIM, TPOBOJUMBIM B
Pa3BEpPHYTHIX Ja0OpATOPUSAX C MCIOJIH30BAHUEM KOMIUIEKCHOW Teodu3ndecKon
MH(POPMAITMOHHO-U3MEPUTEIIBLHOU CUCTEMBI Kabapnuno—bankapckoro
rocynapcteenHoro yuuepcutera (KI'MUC KBI'Y)», koTopas opraHuuecku BIWIach
B pa3BUBaeMylo Ha ee 0aze noiaHomacmTabHyro CeBepoKaBKa3CKyl reo(u3ndecKyro
00cepBaTOPHIO.

B Hacrosiiee BpemMss HamMu B paMKax MpoeKTa OO0OpYyJIOBaHbI YETHIPE
noJTHoMacHTabHble Teopu3nUecKre J1abopaToOpuu ¢ yaleHHbIM aocTynoM. [lo mepe
MOCTYIUICHUSI HOBBIX HH(GOPMAIMOHHO-U3MEPUTENBHBIX CHUCTEM U MOpUOOpPOB,
3aKyIMaeMbIX B paMKaxX HACTOSIIETO MPOEKTa, reo(pu3ndyeckasi CeTh pacCIupsieTCs.

B pesynbrare BBIMONHEHUS NPOEKTa pa3paboTaHa W co3JaHa MepBas Ha
CeBepnom KaBkaze nonHomacimtabHasi reodusudeckass oOCepBaTOpHUsi B pailoHe
DnbpOpyCCKOro BYJIKAHUUYECKOTO IIeHTpa. B mpoliecce mpoBeaeHus: SKCIEPUMEHTOB Ha
0a3ze OOcepBaTOpUM MOTYUYEHBI KAUYECTBEHHO HOBBIE HAYUHBIE PE3YyJIbTaThl, KOTOPHIC
MO3BOJISIIOT CETOJIHS YTBEPXKJaTh, YTO BYJKaH OJbOPYC HAXOJIUTCS B aKTHUBHOMN

cragunu CBOCTO PA3BUTHA U B ATON CBS3H JOJIDKCH OBITh OTHECEH K KJIacCy «A»
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JNEUCTBYIOIIUX BYJKAHOB C JAaTUPOBKOM W3BEPKEHHN B HCTOPUUYECKOE BpEMS.
Onnako TOJIHOE MPEACTABICHUE O MPOUCXOASANIUX MPOIECCaX U JAOJITOCPOYHOE
MPOTHO3UPOBAHUE BYJIKAHMYECKOM OMAcCHOCTH B  pe3ysbTaTe AaKTUBU3AIUU
MarMaTH4eCcKux 00pa30BaHUIl BHYTPU BYJIKAHUYECKOW MOCTPOUKHU, MOXKHO MOJTYUUTh
TOJIBKO Ha OCHOBE JIETAJIbHOTO MHOTOMAPaMETPUUYECKOTO U  MHOTOJIETHETO
reo(pu3M4ecKOro MOHUTOPHUHTA. JTa paboTa MpoaoKaeTcs Ha 0a3ze co3gaHHOU
O6cepBaropuu yuensimu KbI'Y u U3 PAH.

OcHoBHBIE OCOOEHHOCTH HCCJIEIOBAaHUN B paMKaX HACTOSIIETO MPOEKTa CBOJUIUCH K
TOMYy, YTO Hapsiy C CYryoo TEOpEeTUYECKUMHU HCCIEIOBAHUSMH MOTPeOOBAIOCH
CO3/IJaHHUE CMEIUATU3UPOBAHHBIX HAYYHBIX, TEXHOJOTMUYECKUX IPUEMOB aHAIIM3a
KOMIUIEKCHOU reo(U3ndecKoi u ceiicMonornueckoit napopmanuu. Ita nuHGopmarus
HaKaruIMBaiach 1o Mepe pazsutus O0cepBaTOpUH.

B mpouiecce mpoBeneHust UCCAEAOBAHUN TEOPETUUECKU ObUIO MOKAa3aHO, YTO
MarMaTH4eCKUi oyar U MarmMaTU4YeCKUEe KaMephbl ByJKaHa SIBISIIOTCS CTPYKTypamu
PE30HAHCHOTO THUIA. DTO OTKPBITHE MO3BOJUIO CPOPMYJIHUPOBATH HOBBIE MOJXOJbI
aHajau3a JUHAMHYECKUX OCOOCHHOCTEW OTIENbHBIX MarMaTH4YeCKHX OoOpa3oBaHUU U
BBIJICJIUTh KJIAcC MPEIBECTHUKOB TOTOBSIIETocs H3Bep:keHus. Hammmu ydyeHbMu
pa3paboTaHa TEXHOJOTHS OLIEHKU SBOJIOIMHU HOBeMIllero MmarmatusmMa Ha CeBepHOM
KaBkaze, m3yueHa HHMKIMYHOCTH B TMPOSIBICHUM MarmaTu3Ma M pEILICHbl APyrue
3a/1auu, UMEIOIME BaXKHOE HAYUYHOE 3HAUCHUE.

DKCMEPUMEHTAIBHO OBLIM MOJyYE€HbI OCHOBHBIE DSl PE30HAHCHBIX YaCTOT B
MoJie BOJIHOBBIX BO3MYIIEHUW, HABEJAEHHBIX YJIaJIEHHBIMU 3eMileTpsiceHusiMu. Bce
HOBbIE€ HAy4YHbIE MAaTEPUAJIbI U TEXHOJIOTUH MOJPOOHO OMHUCAHBI B OTYETAX, KOTOPHIE
CBOEBPEMEHHO MPEACTABISUINCh 3aKa34MKy M ObUIM HPUHSATHI C TMOJOXKUTEIBHON
OLICHKOM.

TeopeTuueckue  HMCCIEAOBaHUsA, BBINOJHEHHbIE B  paMKax MPOEKTa,
COOTBETCTBYIOT MUPOBOMY YpOBHIO. AnmaparypHas 0a3a coznanHoit O6cepBaTopuu
M0 HEKOTOPBIM MapameTpaMm (KBaplieBble HakJIOHOMEphl cucTembl J[. ['punneBa u
nedbopmorpadgpl HE UMEIOT 3apyOCKHBIX AaHAJIOTOB) MPEBOCXOASIT U3BECTHHIE

pUOOPHI.
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B mporiecce cozmanusi Bcero MHGOPMAIMOHHO-U3MEPUTEIHLHOIO KOMILIEKCA
OO0cepBaTopuu UCMOIB30BaHbl OPUTHHATIBHBIE U300PETEHUS.

Beenenne B crpoit mepBoit Ha CeBepHoM KaBkaze mnoiaHOMacmITaOHOM
reopusnueckod OOcepBaTOPHMU TIO3BOJUIO BECTH IIOCTOSHHBIH MOHUTOPUHT
MPOIIECCOB B TEOJOTMYECKOM Cpelie pervuoHa, BKIIOYash W BYJKaHbl DIbOpyC U
Kaz0ek. OTu nporHoctuueckre AaHHBbIE PETryJsApHO nepenarotcsa B ['eodusnyueckyro
ctyx0y PAH u 3atem B MUC Poccun u PecnnyOnuku Kabapauno-bankapus.

Ha ocHoBe mnpuBEeNEHHBIX IAHHBIX CHEJIaH Ba)XXHBIM BBIBOJA O TOM, 4YTO B
UHTEpBAJIE OT TMO3JHETO0 MHUOIEHAa JO TOJIOIEHA BKJIIOYUTEIBHO TMEPHUOJIbI
MarMaTH4ecKOM AaKTUBHOCTH IO MeEpe MNpUONMKEHUS K TOJOIEHY Pe3KO
YBEJIUYMBAIOTCS, & TEPUOJAbl MOKOS (OTCYTCTBHSI MarMaTH4YECKOM aKTUBHOCTHU)
COKpamjaroTcsi. AHaIM3  UMEIIIUXCS  TeOJIOTHYECKUX U Teopu3nueckux
(celicMO30HIMPOBAHNE, BHICOKOTOUHBIE TPABUMETPUUECKUE UCCIEIOBAHUS) JAHHBIX
MOKa3aj, 4TO HEeT HUKAaKUX OCHOBAaHMI moJjlaraTh, YTO MarMaTU4ecKas IesITeIbHOCTh
Ha KaBkaze mnosHOCThIO mpekpaTwiack. [lomydaemble TaHHBIE O CEHCMHYECKUX
OCOOCHHOCTSIX pPErMOHa M TpO3sfleld BYJIKAHMYECKONW OMAaCHOCTH MO3BOJISIOT
COCTaBUTH MIPOTHO3HBIE OIEHKU BO3MOXKHBIX KaTacTpOPUUECKUX COOBITUN B pErHOHE
U TIPUHATH MEPHI 110 CHIKEHUIO yiiepoa.

HoBble TeopeTndeckue TMOJOKEHUS OMyOJMKOBAaHbI B TMeYaTH U yXKe
BOCTpPEOOBaHbI YUEHBIMH, KOTOPHIE 3aHUMAIOTCSI U3YUYEHHUEM BYJIKAHOB.

Pa3pabotanHass U mocTpoeHHass B paMkax IpoekTa mepBas Ha CeBepHOM
KaBkaze mnonHomacmtabHasi reodusnueckas oOcepBaTopusi, BKIIOYAIONIas TpU
OTZIEJIbHBIX JIA0OPaTOPUH, YK€ HUCTIONB3YeTCsl YueHbIMU Poccuiickolt akageMun Hayk
1 Briciieil mkoJibl B polnecce NpoBeIeHHs] HAyYHbIX UCCIEIOBAHUM.

OOcepBaropusi, JOOCHAIIEHHAsT TPEMs COBPEMEHHBIMU CEHCMHYECKUMHU
npubopamMu, 3aKyIICHHBIMH B paMKaxX HAcTOSIIEro mnpoekra, Bmecre ¢ npyrumu
anmnapaTypHbIMH KOMIUIEKCAMH, YCTAHOBIIEHHBIMH B  TpeX nabopaTopusix
OOcepBaropuu, MbI HMEEM BO3MOXHOCTh BECTH OINEPATUBHBIMA MOHUTOPUHT
MarMaTH4ecKux oO0pa3oBaHUN B palioHe DIbOPYCCKOro BYJIKAHHMYECKOIO IIEHTpA.

Hcnonuurtenu npoekTa B MHUIIUATUBHOM TMOPSJIKE Pa3BEPHYJIU paOOThI IO CO3/ITaHUIO
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4eTBEepTON reodusnyeckoil naboparopuu B palloHe BepxoBbeB peku KybOaub. DT
paboThl OyIyT 3aBEpUIECHBI IMOCHE W3BICKAHUS JOTOJHUTENbHBIX (PUHAHCOBBIX
CPEICTB.

Takum oOpa3om, B pe3yibTaTe BBINOJHEHUS MPOEKTa pa3BEepHYyTa
CeBepoxkaBkasckas reouiznueckas o0cepBaTopusi, KOTopasi co3JjlaHa B OCHOBHOM Ha
0a3ze KOMIUIEKCHOM Treodusnueckoil HHGOPMAIMOHHO-U3MEPUTENHHON CHUCTEMBI
Kabapnuno-bankapckoro rocygapctsennoro yuusepcutera (KI'OUUC KBI'Y).

CeBepokaBka3ckas reopu3nyueckas o0cepBaTOpHUs SBISETCS TeoPu3nIecKoi
U3MEPUTEIBHON CHUCTEMO HOBOT'O MOKOJICHUS, KOTOpas MOKa HE MMEET aHaJIOroB B
P®. Ona npennaszHaueHa Jyisi U3y4EHHUs BCEro KOMIUIEKCA HABEJEHHBIX BOJIHOBBIX U
HE BOJIHOBBIX MPOIIECCOB B PErHMOHE. ABTOpaM MPOEKTa YJaJ0Ch OXBATUTh OCHOBHOM
Kpyr 3a7ad, OTpaXKaroUMX B JOCTATOYHOM Mepe CTPYKTypy U IOBEJCHUE
MarMaTH4ecKux o0pa3oBaHUil B pailoHe DIbOPYCCKOTO BYJIKAHUYECKOTO IIEHTpA.

MexayHapoIHbIA OMBIT CO3aHUS M SKCIUTyaTalldd MOJOOHBIX CHCTEM B
palioHax pa3BUTOrO0 BYJIKAHW3Ma MOKA3bIBA€T, YTO Takas 0OCepBaTOpHS IOJKHA
MOCTOSTHHO PACIIUPATh B CBOEM COCTaBE CETh CHEIUATM3UPOBAHHBIX T€O(PU3NUECKUX
nabopaTtopuil, OCHAIIEHHBIX COBPEMEHHBIMU MPUOOpaMHU.

Takum 00pa3oM, B pe3ysbTaTe BBINOJHEHUS] MPOEKTAa 3aKOHUEHO CO3JaHUe
nepBoii Ha CeBepHoMm KaBkaze nmosHomMaciitradbHo reodusnueckoit Ob6cepBaTopuu B
paiioHe DIBOPYCCKOTO BYJIKAaHUYECKOTO 1eHTpa. B pesynbpraTe mposenenuss HUP,
MOJIyYEHbl MPUHIUNHAIBHO HOBBIE T€0JI0T0-Teo(Pu3nuecKkue JaHHbIE, OTPaKaAIOIIUe
pa3BUTHE KaTaCTPOPUUECKHUX MPOIECCOB B pailoHe DIBOPYCCKOTO BYIKAHHUYECKOIO
IIEHTpa U Ha MpWIeralnmx tepputopusx. PazpaboTansl nporpaMMHbIe TPOIYKTHI U
chopMynupoBaHbl TpPeOOBAHUS K PEKUMHBIM U3MEPEHUSIM, TPOBOJUMBIM B
Pa3BEpPHYTHIX Ja0OpPATOPUSAX C MCIOJIB30BAHUEM KOMIUIEKCHOW Te0o(du3n4ecKon
HHPOPMAIIMOHHO-U3MEpUTENbHON  cuctembl  KaGapaumno  —  Bamkapckoro
rocynapcteenHoro yHuBepcutrera (KI'OUUC KBI'Y)», koTopas opraHuyecku
BIIUJIaCh B pa3BUBaeMyl0 Ha ee 0a3e mnonHoMmacmTabHyro (CeBepOoKaBKa3CKYIO

reo(pu3N4ECcKy0 00CepBaATOPHIO.

251



HpOBeI[eHI/IC TEXHUKO-2KOHOMHUYECKOMN OLICHKHM Ha CGFOI{HHIHHI/Iﬁ JACHb HC
MNpcACTaBACTCA BO3MOKHBIM, TdK KaK BCC YCIYI'HM, OKa3bIBACMBIC CTOPOHHHM

opranu3anusiam, HEC ABJIAIOTCA KOMMCPUYCCKUMHU, U HOCAT YUCTO H&y‘IHBIfI XapakTep.
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3akjro4yeHue

B mponecce BeinosnHenus Hacrosuien HYP HaydHBIM KOJIZIEKTUBOM BBIIIOJIHEH
00110 00BbEM TEOPETHUECKUX U HKCIIEPUMEHTAJIBHBIX (IIOJIEBBIX) padOT B pailoHe
OnpOpyCcCKOW BYJIKAaHUYECKON O0JIACTH M HA MPUJIEraeMbIX TeppUtopusix CeBepHOro
KaBka3a, KOTOpbI€ MO3BOJWIN MOBBICUTH YPOBEHb M TEXHOJOTMUECKOE OCHAICHHE
OCHOBHBIX HAay4YHO-HCCIIEOBATEIbCKUX J1a0OpaTOPUN W MOJYYUTh HOBBIE HAYUYHBIE
pe3ynbTaThl, HEKOTOPHIE U3 KOTOPHIX HE UMEIOT MUPOBBIX aHAJIOTOB.

1. 3aBepiieHbl pabOThl MO CO3AaHUI0 MOJHOMAacITaOHON ['eodusnueckoit
CeBepokaBKa3Ckoil oOcepBaTopuM W Ha ee 0aze TMoJiydeHa HOBasi HaydHas
uHpopmarsi o reHepauuu JokadbHbIX YHY reomMarHuTHBIX BO3MYIICHUH,

MpcaABapArOIINX celicMMUYeCKHe Ha dTare IMOATOTOBKH KPYITHOT'O 3€MJICTPACCHU S .

e L 4

Pucynok 164 - Jlabopatopus Ne 1. Dnp0pycckuii ByIKaHUYECKUN LEHTP.
1 - 6eronnsrnii mocrameHT 1200*1200*8000 MM, 2 — TaTYNKHA TPEXKOMIIOHEHTHOMN
MarHATOBAPUAIIMOHHOW CTaHIIMH,3 — MPEIU3NOHHbBIE HAKIIOHOMEPHI CHUCTEMBI
4 —ceiicMuueckasi cTanuus, 6 — ”HGOPMAITMOHHO-U3MEPHUTEIbHAS CHUCTEMA

Koopaunater oOcepBatopun: 43 16’ ceBepHoil mmupoThl 42 41’ BOCTOYHOM
JOJITOTHI.

Yrayonenue noa ropy Auasipun 1500 m.

["abapuTHbIE pa3Mepbl BEIpYOKU ~ 3*4*6 m.

OOcepBaropusi oOecreunBaeT M3YYCHUE BCEro KOMILUIEKCA HaBEJIECHHBIX
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BOJIHOBBIX U HE BOJIHOBBIX MPOLIECCOB B PA3NUYHBIX peruoHax 3emiuu. OHa BKIIOYAET
CBA3aHHBIE MEXJIy COOOW MOJHOMACIITa0HBIX Treou3nYecKue 1adbopaTopuu, B
KOTOPBIX (PYHKIIMOHUPYIOT B PEKUME HEMPEPHIBHOIO MOHUTOPUHTA CIEIyIOIINE
UH(POPMALIMOHHO-U3MEPHUTEIbHBIC CHUCTEMBI: HaKJIOHOMEPHBIE CTaHIINH,
CTallMOHAPHBIE TPaBUMETPHI, MarHUTOBAPUAIIMOHHBIE CTAHIUH, MAarHUTOMETPHI
WHAYKIIMOHHBIC, PETHMOHAIbHBIE CEHCMHUYECKHE CTAHIMH, aKyCTUYECKHE CTaHIUH,
TEIUIOBBIE CTAHIMM, BCIIOMOTraTelbHOE HaydyHOe 00O0pynoBaHME, O0ecleuMBaIoLIee
KOHTPOJIb KIUMATHYECKHX IapaMeTpoB (JaBJICHHUS U TEMIIEpaTyphl), CHUCTEMBI
TOYHOTO BPEMEHU U JIp.

[TomydyaeMble  IKCIEpPUMEHTAJIbHBIC JAaHHBIE TIO3BOJISIOT  HMCCIEAOBATH
reopu3nueckue TOJs, HaBEACHHBIE 3EMJICTPSICEHUSAMH, TEXHOTEHHBIMU H

BYJKaHWUYCCKHMH IIPOLCCCaMU.

Pucynoxk 165 - JlJabopatopus Ne 2. Dnp0pycckuii ByIKaHUYECKUN LEHTP.
VYrany6nenne non ropy Auasipun 4,1 kM. ['my6una BeipyOku 80 m. ['eopuznyeckas
amnmapaTypa pa3MelieHa Ha JByX OETOHHBIX TOCTaMEHTAaX.
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b3 5T - ey At S oA
Pucynok 167 - O6mmuii Bun Jlaboparopun Ne 4 CeBepokaBKa3CKoi reopu3ndeckoi
Ob6cepBaTopHH, PacIoIOKEHHON B BEpXOBBX p. Kybanb
(OnpbOpycckast ByJIKaHUYECKasi 001acTh).

Pesynbrarel Hay4dHbIX HaOMIOJEHUN NyOJUKYIOTCSI B OTKPBITOM JOCTYNE Ha
web-pecypcax http://forecast.izmiran.ru/, http://alex.uipe.ru/data/.

OKCHEPUMEHTAIIBHO YCTAHOBJIEHO, 4TO Oosnee 95% 3aperucTpupOBaHHBIX
3eMJeTpsAceHuid ¢ M =7 mpeaBapstorcss KBazurapmMoHndeckumu Y HU MarHuTHbIMU
BO3MYILIEHUSMH.

B kauectBe npumepa Ha pucyHke 168a,0 mnpenacraBieHa  3amuUCh
IIYHAMOTE€HHOI'0 3€MIIETPSICEHUs, KOTOopoe mpouzonuio 19 mapra 2009r B paiione

octpoBa TOHI'O, AHOManpHOE€ T€OMArHUTHOE KBAa3UTaPMOHHYECKOE BO3MYILECHUE
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(pucynok 1686), HaBeIeHHOE 3a Yac J0 Hayalia 3eMJIETPSCEHHUSI, COJIEPKUT MOIE3HYIO

nH(pOpMAIINIO, KaK O MECTE, TaK U O BPEMEHU 0KUJAEMOI0 CEMCMUYECKOTO COOBITHUS.

REC1, REC2
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Pucynok 168a - Bapuanuu YHY 351eKTpOMaruuTHBIX BO3MYLIEHUI U TOKa3aHUS
HAKJIOHOMEPOB Iepe]] 3eMieTpsiceHneM B pailone octpoa TOHI'O.
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Pucynoxk 16806 -ToHkast CTpyKTypa aHOMaJIbHOTO KBa3UTaPMOHUIECKOTO
AJIEKTPOMArHUTHOTO BO3MYIICHHUS, CPOPMUPOBABIIIETOCS 32 YacC 0 aHATH3UPYEMOTO
ceficmuueckoro coositud. BAKH1 — noka3anuss H koMIOHEHTBI MarHUTOBapUallMOHHON

crannuu Ha 15 mukere bakcan, nT; BAKD1 — moka3aaus D KOMIIOHEHTHI
MarHuTOBapualMoOHHOM cTaHuuu Ha 15 nukere bakcan, nT; BAKZ1 — nokazanus
Z KOMIIOHEHTbl MarHUTOBAapUAllMOHHOM cTaHluu Ha 15 nukere bakcan, nT;
BAKE?2 — nokazanus naknonomepa E-W na 15 nukere bakcan, ms;
BAKN?2 — noka3anus HakiioHoMepa N-S Ha 15 nukere bakcan, ms.

Hpyroit mpumep — myHamoreHHoe 3emuieTpsicenue 12 centsiops 2007 roga B

paiione [Oxuoui Cymarpsl, WHpone3us, wMarautyaa 7,9. 34ech Hayajuo
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bopMHUpPOBaHUS AHOMAJLHOTO KBA3HIIEPUOANYECCKOTO BO3MYIIICHUS B T€OMAarHUTHOM
1oJjie, KOTOPOe MPEeABAPSIIO ITO KaTacTpopruueckoe coObITHE, OBIIIO BHIACICHO OoJiee

4yeM 3a Tpu yaca (pucyHok 169a,0).
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Pucynok 169a - 3emnerpsicenue B paiione KOxnoit Cymatpst 12.09.2007. Boinenenst
KkBazurapmonmyeckue Y H4 Bo3mylinenus, 3aperucTpupOBaHHbIE MATHUTHBIMA
BapHOMETPaMH M HakJIoHOMepaMu [ eodusnaeckoit oOcepBaTOpu.
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Pucynok 1690 - Tonkas crpykrypa YHY reoMarHuTHOro BO3MYLIEHUS, KOTOPOE
BO3HUKJIO U HaO0Aa10Ch, HaunHag ¢ 21 vaca, 30 munyT (T.€. 32 3 4aca) nepen
IlyHAMOT'€HHBIM 3eMJIETPsICEHUEM B paiioHe 10xkHoi Cymatpsl 12.09.2007.
Jlaboparopus Nel.

OtrmeTuM, 4YTO 10  Hayajga  3EMJICTPSCEHUS]  CEUCMUYECKUA |
ANEKTPOMArHUTHBIA (OHBI ObUIM CIOKOWHBIMH (pucyHOK 169a). B 20 wacoB 40

MUHYT (MPUMEPHO 3a 3 yaca JI0 MepBOro TOJYKa) M0 BCEM TPEeM KaHajiaM MarHUTHBIX
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BapruOMCTPOB IMOABUJIMCHb KBABUIICPUOANYCCKUC JJICKTPOMATHUTHBIC BO3MYUIICHUA,
KOTOPBIC PC3KO OTIUYAIOTCA OT Bapnaunﬁ CCTCCTBCHHOI'0O T'COMArHuUTHOI'O IIO0JIA

(pucynok 1696).
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Pucynok 1698 - 3emnerpsicenue B pailone Xakkaiino, SAnonus 05urons-2000r.
JKentsiMm BeiAENEHBI KBasurapmonnueckue Y HY Bo3Mylenus, 3aperucTpupoOBaHHbIC
MarHUTHBIMU BapHOMETPAaMU M HaKJIOHOMepamu [ eodusnaeckoit oocepBaTopui.
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Pucynok 169r - Tonkas crpykrypa YHY reoMarHuTHOro BO3MYILIEHUS, KOTOPOE
BO3HUKJIO ¥ Ha0JII01AJI0Ch, HAauuHas ¢ 23 yacoB, 30 MuHYT (T.€. 3a 4 yaca) nepex
3eMJIeTpsiceHreM B paiione Xakkaiao, SAnonus, 05uronsa-2009r. Jlaboparopus Nel.
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Pucynok 1691 - Tonkas crpykrypa YHY reoMarHuTHOro BO3MYLIEHUS, KOTOPOE
BO3HUKJIO ¥ HA0JI01A)I0Ch, HAauuHas ¢ 23 yacoB, 30 MuHYT (T.€. 3a 4 yaca) nepej
3eMJIETPSICEHUEM B paiioHe Xakkaiino, SAnonus, 05utonsa-2009r. JlabopaTopus Ne 2.
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Pucynok 169e - Tonkas ctpykrypa YHY aHOManbHOro reOMarHuTHOTO
BO3MYIIEHMSI, KOTOPOE HA0JII0/1aJI0Ch 3a 2 Yyaca Nepes 3eMIIETPSICEHUEM B pailoHe
BocTOo4HOro Kasaxcrana.

OTMeTnM, YTO Ha Cylle TOHKas CTPYKTypa CHUTHaJIa MPUOOpPETaeT IpyTue

(hopMBI, Y KOTOPBIX YeTKasi KBA3UTAPMOHUYHOCTh HAPYIIAETCA.
Takum oOpa3zom, B pe3ynbTate BoinoaHeHus HUP:
- BIICPBBIC BBIJICJICHBI AKCIIEPUMEHTAIBHO AHOMAJIbHBIE

KBa3UrapMoHuueckue BoJHOBbIe (opMbl YHU reoMarHUTHBIX BO3MYIICHUN
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(curHanoB) mepes CHIbHBIMUA CEHCMUYECKHUMH COOBITHSIMHU, KOTOPBIE MBI CBSI3bIBAEM
C pa3BUTHEM MOIIHBIX  (DJIIFOMJIOHACBHIIEHHBIX JUIATAHCHBIX CTPYKTYp H
CONYTCTBYIOIIUX IIOIPAHUYHBIX CJIOEB JWJIATAHCUH; BBIABICHBI pA3IU4usi B
ctpykrype YHY reoMarHuWTHBIX BO3MYUIEHUH «CYXONYTHBIX» M «MOPCKHX»
3eMJIETPSACEHUN;

- BIIEpBBIE  MOJy4YeHBbl BOJHOBBIE (opmMbl YHY  reoMarHuTHBIX
BO3MYLIEHUN TMepel ILYHAMOI€HHbIMH CEHCMUYECKHUMH COOBITUSIMH, KOTOpBIE
IIO3BOJIAT BBIXOAWUTH HAa IIOCTPOCHHE TEXHOJOIMH IIPOTHO3UPOBAHUS MeECTa U
BPEMEHM  I[yHAMOT€HHBIX  3€MJIETPSICEHHMM  TNpPH  YCIOBUH  IIPUBIICUYCHUS
JOTIOJIHUTEIIBHOM TE€0AaKyCTUYECKOW M THAPOAKYCTUYECKOM IPOrHOCTUYECKOU
uHpopmMaruu.

Pa3Butue paboT Mo pelmeHuro 3TOW KPYMHOM MpoOJeMbl M APYTHX 3ajaad,
CBSI3aHHBIX C OOECIEYEHHEM CEMCMUYECKOW W BYJIKAaHMYECKON O€30MacHOCTH Ha
CeBepHoM KaBkaze u B apyrux permonax Poccun, morpedyer cOBEpLIEHCTBOBAaHHUS
anmapatypHoil  06a3bl  CeBepokaBKa3ckoil reodusuueckoil obOcepBaTopum C
MTOCEAYFOLUM o0ecrieyeHueM OpraHU3alHH HEIPEPBIBHOTO
MHOI'OIIapaMETPUYECKOr0  alMaparypHOro  MOHUTOPUHIA,  BKJIIOYAIOUIETO U
pa3HECEHHbIE MarHUTOBApUALMOHHBIE WH()OPMAIMOHHO-U3MEPUTEIBHBIE CHCTEMBI,
PACIIONIOKEHHBIE HA 3HAYNTEIBHOM YIAJIEHUU OJHA OT IPYTOU.

2. VY cTaHOBIEHO, YTO U3BECTHBIN NEPEUEHb FOJIOLEHOBBIX U 00JIee JPEBHUX
U3BEP)KEHUH ByJIKaHa OnpOpyc sBIAETCS JaNE€KO HE TMOJHBIM. AHaIW3
reoJIOTMYECKOM, TEeOMOP(OJOTHUECKOW U  IUISLMOJIOTMYECKOM OOCTaHOBOK Ha
BYJIKAHUYECKONM ITOCTPOMKE ITO3BOJIIET MpEAIojaraTb, 4YTO HE3aBUCHUMO OT
HAXOKJEHUsS 3PYNTHUBHOIO LEHTpa, CHIIbI, TUNIA OyIyIIMX M3BEpKEHUN DibOpyca U
COCTaBa MBJMBIIKXCSA JIaB, aKTUBHOCTb BYyJKaHa OyJeT CONpPOBOXKIAThCS
o0pa30BaHHEM KaTaCTPOPUUYECKUX JIaXapoB M HABOJHEHUM, IMOCKOJBKY s HX
BO3HUKHOBEHUs B IIpefenax BYJIKAaHMYECKOM IIOCTPOMKH BE3JI€ HMMEKTCS
OnaronpusATHble yciaoBus. lIpu mcciaenoBaHMM MarMaTU4YeCKHX CTPYKTYp BYJIKaHA
OnpOpyc HaM BIEPBBIE YAAIOCh YCTAaHOBUTH, YTO MarmMaThyeckas Kamepa u

MarMaTU4eCKum odar, pacCIoOJIOKCHHBIC B CIIOMCTOM IOJYIPOCTPAHCTBE, KAKUM
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MPECTABIACTCS BYJIKaHUYECKasi MOCTPOMKa, MOPOKIAIOT JIOKAIIbHBIE PE30HAHCHBIE
addekThl, a TemMnepaTypa B MarMatudeckod kamepe coctaBisieT ot700 mo 800°C.
CoOcTBeHHBIE YacCTOThl TaKUX HEOJHOPOJHBIX OOpa30BaHUl W HMX OCHOBHBIC
PE30HAHCHBIE OCOOEHHOCTM MOTYT OBITh OIpPEJEICHbl AKCIEPUMEHTAIBHO U
MpOAHAIN3UPOBAHBl TEOPETUYECKH Ha TMPUMEpPe TOJIOCTH COOTBETCTBYIOLIEH
KOH(pUrypanu B OECKOHEYHOM MPOCTPAHCTBE, YNPYTHE XapaKTEPUCTUKU KOTOPOM
COOTBETCTBYIOT Cp€lI€, COAEpKalled MarMaTH4eCKUd o4yar WA MarMaTU4ecKylo
kamepy. CrekTp KojeOaHuM JOCTATOYHO INUPOK U OMNPENEseTcs pa3MepoM,
KOH(pUTypanureil U B3aUMHBIM PACIOJIOKEHUEM MAarMaTH4eCKUX KaMep U HHBIX
o0pa3oBaHUll PE30HAHCHOTO THMA B HEOJHOPOJAHOM CIOUCTON BYJIKAHUYECKOM
MMOCTPOMKE.

3. JlanpHelmee NOpakTUYECKOE  MCIIOJIb30BAHUE  AKCIEPUMEHTAIBHBIX
pe3yJbTaTOB, IMOJYy4YaeMbIX B YETHIPEX MOJHOMACHITAOHBIX TeOPU3NUIECKUX
nabopatopusax, 000pyAOBaHHBIX COBPEMEHHBIMU MH()OPMAIIMOHHO-U3MEPUTEILHBIMU
cucreMamu U npubopamu  u3  coctaBa «KommiekcHoit  reodusnueckoit
MH(POPMAITMOHHO-U3MEPUTEIIBHOU CHUCTEMBI Kabapnuno-bankapckoro
rocynapctBeHHoro yHuBepcutrera uMm. X.M. bepoexoBa (KI'®MUC KBI'Y)»,
IJIAHUPYETCS  OCYIIECTBISATH B (QopMme  JocTynma  moTpeduTeneil  Ha
CHEUAIU3UPOBAHHBIE CAUTHI.

4. [lonydyenHsle  HOBbIE  HAayyHble  MaTepHalbl  YKa3blBalOT  Ha
HEO0OXOJIUMOCTh pacliupeHus (Ipu OJHOBPEMEHHON MOJEPHHU3ALNH CYLIECTBYIOIIEH
n3MepuTenbHoi 0a3bl) CeBepokaBka3ckoil reodusnueckoit oocepBaTopun. B coctae
KI'®MNC KBI'Y HeoOxoauMa yCTaHOBKA JAOMOJHUTENIBHO MIECTU CPEAHEYACTOTHBIX
CEMCMHMYECKUX U MArHUTHBIX CTAaHIUM HA PA3IMYHOM YJAJE€HUU OT BYJIKAHUUYECKOMN
MOCTPOMKU DnpOpyca - BEPOATHOTO HNUIEHTPAa TeOAMHAMUYECKUX COOBITUM B
pPErHOHE - U OpraHu3alusl HEMPEPHIBHBIX HAOMIOEHUM. 37eCh CIeayeT UCXOIUTh U3
MOJIOKEHHS, YTO KaK caMO 3E€MIIETPSICEHUE WM W3BEPKEHUE BYJIKAHA, TaK U
MPOIIECCHl TMOATOTOBKM TaKUX COOBITUH - 3TO CJEACTBUE B KOHEYHOM HTOTeE
TEKTOHUYECKOW aKTUBHOCTH 3emiu. [IporHocthueckue CUTHaIbL, SBISISCh

OTPpaAXCHHUEM IIpoLeccCCa IMOATOTOBKH CEeCMHMYECKOr0 HJIHN BYJIKAHUYCCKOTO CO6I)ITI/I$I,

261



OMPENENAIOTCA U3MEHEHUSIMU B HAIPSIKEHHO-1€(OPMUPOBAHHOM COCTOSIHUU TOPHOI
MOPOJIbI BO BCEM 00BbEME 30HBI MOJTOTOBKU, B TOM YUCJIE U Yy THEBHON MOBEPXHOCTH.

5. B mnpouecce Bbmonnennss HUP co3pganbl M WCHBITaHBI JBa THIIA
MOOMIBHBIX MOA3EMHBIX WH(POPMAITMOHHO-U3MEPUTEIIBHBIX CUCTEM, KOTOPbIE MOTYT
OBITh WCIIOJB30BaHbI IS COBMECTHON HMHTEPIPETANHU IMOTydyaeMol uH(opMaIiuu.
[Tpu 3TOM, IPOBOAMMBIE UCCIAEAOBAHUN BKIIFOYAIOT:

. AHAJIN3 CEMCMHUYECKUX IIYMOB C LENBIO OMPEICICHUS MOBEPXHOCTHOU
CKOPOCTHOM MOJIEIIH;

. CpPaBHEHHE CEMCMUYECKOTO IIyMa Ha ABYX IpyInax;

. aHaJu3 JaHHBIX MO0 3eMJIETPSICEHUSIM Pa3HbIMU METOJaMU, OCOOCHHO IS
COOBITUI 3aMMCAHHBIX JBYMSI TPyIIIaMU;

. NOJISIPU3ALMOHHBIA  aHANU3 MPOJAOJBHBIX U TONEPEYHBIX BOJIH IS
JIOKaJIbHBIX U PETUOHANIbHBIX 3€MJIETPACECHUN U BYJIKAHUYECKUX COOBITHIA;

. MOJISPU3ALUOHHBIN aHAIN3 CECMUYECKUX IIIYMOB.

6. PasBepthiBanue nepBoil B Poccnu M moka €JWHCTBEHHOM IOJI3EMHOMN
JVMHEMHONW  CEMCMOAKyCTUYE€CKOM AaHTEHHbl BO  BCIIOMOTaTEIIbHOM  IITOJBHE
bakcanckoit ueittpunHoit oOcepBatopun WA PAH u mnpumMeneHue CO3IaHHBIX
aBTOpaMu  palbOTBHl HOBBIX MOOHWJIBHBIX HH3KOYACTOTHBIX HMH(OpPMAIMOHHO-
U3MEPUTEIbHBIX CUCTEM, pa3BUBAEMbIX Ha 0a3ze celicMHYecKUx npueMHuKoB CM-3-
OC ¥ [ONONHAIOIIMX AHTEHHY, IOKAa3ajd, YTO HX KOMIUIEKCHOE INPUMEHEHUE
oOecrieunBaeT OIMEPATHUBHBIH MOHUTOPUHI COCTOSIHHUSI BYJKAHAa U CEUCMUUYECKUX
MpOIIECCOB B pailoHe DnbOpycCKOM BYJIKAaHUYECKOW 00JacTH Ha OCHOBAHUU
u3MepeHus PIIOKTyaluii reoPU3nUecKux MoJIeH.

7. JanpHeliiiee pacumiupeHue (QpoHTa HaydHbIX paboOT mo mpoOieMe B
LEJIOM WU TPH PA3BUTUUA COOTBETCTBYIOLIETO MPOTPAMMHOIO MPOAYKTAa OTKPBIBAET
IIUPOKHE BO3MOKHOCTH ISl 00eCTieYeHUsI MPOrHO3UPOBAHUS HE TOJIbKO BPEMEHH, HO
u MecTa Oyyuiero KaTacTpouueckoro COOBITHUS C U3BECTHOMN
CpeIHEeKBaAPATHUECKON OITHOKOM.

8. CeronHsi pernieHue BaKHOW TOCYJIapCTBEHHOU MpOOIEMBbI, CBS3aHHOM C

MPOTHO3UPOBAHUEM KPYIHBIX CEHCMHYECKUX U JAPYrUX KaracTpod, cAepKUBaeT
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TOJIBKO OrpaHWYeHHOE (QUHAHCHUpPOBAHWE, Kak (yHIAMEHTAJIbHBIX, TaK U
MPUKIIAIHBIX UCCIEAOBAaHUN B 3TOM 00siacTH Hayku. ClielyeT OTMETUTD MPU ATOM U
OTCYTCTBHUE JOJDKHOTO BHUMaHUsS K MpoOJieMaM MPOTHO3a KPYHHBIX 3eMJIETPSICEHUM
CO CTOPOHBI rocyaapctsa B nesiom 1 MUC B yacTHOCTH.

9. [Ipu BbIMOTHEHUM 3aIJIAHUPOBAHHBIX PabOT B pamkax Hacrtosimeid HUP
BnepBeie Ha CeBepHoM KaBkaze Obuia pa3BepHyTa TMOJ3€MHas JUHEWHAs
ceiicMuuecKas aHTEHHA, KOTOpas MO3BOJIWIA MOJYYUTh YHUKAIbHYIO, HE UMEIOIIYIO
aHanoroB B Poccuu, reousnyeckyo MHGOPMALUIO O «KU3HW» BYJIKaHa DIbOpycC.
JlanpHelie uccleqoBaHusl 3TUX MPOIIECCOB MO3BOJAT BBHIUTH Ha TEXHOJIOTUU
MPOTHO3UPOBAHUS AKTHUBU3AIMU BYJIKAHMYECKUX IMPOIECCOB B PETHOHE, a OIbIT
Hamux padbot OyaeT BocTpeOOBaH B BYJIKAHOOIMACHBIX peruonax Poccum.

10. Hayunble pe3ynbTaThl, MOJTYYEHHBIE B XOJI€ MPOBEICHHBIX MOJIEBBIX
AKCIEPUMEHTOB C HCIOJIb30BAHUEM CTAIIMOHAPHBIX W MOOWJIBHBIX ammapaTypHBIX
reopuzndeckux komruiekcoB KaBkasckoi reopuzndeckoir 00cepBaTOPUH U B MEPBYIO
Oo4epelb C MOA3EMHOM JIMHEMHOW CEMCMUYECKON aHTEHHOM, Tal0T BCE OCHOBAHUS IS
MPOJOIKEHUS HCCIEIOBAHUI M aHalin3a COOpPAaHHBIX JAHHBIX, KaK MO MECTHBIM
3eMJIETPSICEHUSM W BYJIKAHUYECKUM IMpOIleccaM, TaK U MO CEHMCMUYECKOMY IIyMY.
[TonTBepxkaeHO, YTO MOJ3EMHAas Ipynna CEeMCMUYECKUX MPUEMHUKOB (aHTEHHA) —
3 PexkTUBHOE CpPENCTBO sl CEUCMHUYECKOr0 MOHUTOPUHTA B BYJIKAHUYECKOU
obnactu. I[loaTOMy HEOOXOIUMO pa3BUBATh HOBBIE HCCIIEIOBATEIILCKUE MPOEKTHI C
LEJIbI0 YCTAHOBKHM CTAIlMOHAPHOM MHOTOKAHAIBHOU HUGPOBON CceHcMHUUECKOM
AHTEHHBI U TIOCJIEIYIONIETO PA3BUTHS TEXHOJIOTUN aHAIN3a CEMICMUYECKUX CUTHAJIOB,
MoJydyaeMblX B peaJlbHOM MacliTabe BpeMeHu B pailoHe DnbOpyccKoro
BYJKAHMYECKOTO IIEHTpa W Ha MPUJICTAIOIINX TEPPUTOPHUAX, TJe HAOIIOJAI0TCs

IMPOABJICHUS BYJIKAHUYICCKUX ITPOLECCOB.
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