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3AXUPAXOU DHEPTUSIN MOED BA UBA3U OBU TO3AU HYILIOKUU CAPE3,
BO PUOSIA DKOJIOTUA
Annomamcua: maxonrau maskyp 6a macvarau mybpam, xu 60 6anano 6apoowmaru
CAMAapanoKuy KauwoHUOaHU 4u 6opii Moeb 8a 4u caxm 00 poxil az 6atin OypOanu 2auimu Xoauu
gocumau HAKIUém az Xucoou mau3umu Ky308u 2o@pii ba muén omadaacm 6a O0ap Hamuya
Koaghgpumcuenmu 6obapoopupuu aemomoouu ynusepcaiupo mo 0,90 — 0,95 3uéo mexynao.
Kanuoeoscaxo: kynu Capes, aemomoobunu 6opkau, kodgpgucuenmu 60pKyHil, Koouiusmu
bopbapoopii, gyHyouwU SHEP2US, MAXCYTHOKII.

LIQUID ENERGY RESOURCES IN EXCHANGE OF THE CLEANEST DRINKING
WATER OF SAREZ, OBSERVING THE ECOLOGY
Annotation: the article is devoted to an urgent task related to increasing the efficiency of
transportation of both liquid and solid cargo by eliminating empty driving of a vehicle through
the use of an adjustable corrugated body, which allows increasing the utilization factor of the
actual load capacity of a universal car to 0.90 — 0.95.
Keywords: lake Sarez, truck, load factor, load capacity, energy intensity, productivity.

I'EOJE3UYECKHUE UCCIIEJOBAHUSA HA TEPPUTOPUU KACKAJIA
I'9C HA PEKH BAXIII 1 UX AHAJIM3 PE3YJIBTATOB

Mamxuau M., Hmyk H.P., Amypos A.U., Uciaomosa M.III.
Hayuno-uccreoosamenvcxuii yenmp I'ocyoapcmeennozo komumema no
3eMenvbHoM) ynpaesienuio u ceooesuu Pecnyonuku Tadscuxucman

Annomayun: B dannoii cmamve ompasicenvl pe3yiomamul 2e00e3uteckoll Uccie008aHuu
meppumopuio kackada 1'OC na pexu Baxw, nonyyennvie 6 xo0e nonesvix u 9KCNeOUYUOHHBIX
pabom. Pesynemamol, nonyuennvie 8 xooe nonesvbix pabom u 3KCNEOUYUOHHBIX HAON0OeHUL,
CPABHUMENLHO AHATUZUPOBAHBL C pPe3VIbMamamu OUCMAHYUOHHO20 MOHUmopuned. B xooe
UCCnIe008aHusi ObLIO BbISAGIEHO, UYMO Ol NOBbIUEHUS MOYHOCMU USMEPEeHUll OBUNCEHUL
eeodesuyeckux penepog Ha meppumopuu kackaoa 1'9C na p.Baxw Heobxooumo cobpams
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MemoOuKU, KOMopbvle UCNONb3VIOMCA PAIUYHBIMU  UCCIe008AMENIMU, PACCMOMPEmMb  UX
NPUMEHUMENILHO K 2€0N02UYECKUM YCI08UAM uzyuaemou meppumopuu. Takdce HeodOX00umo
npuodpecmu coepemenHoe npocpammuoe obecneuenue 0as 00PAbOMKU OAHHbIX CHYMHUKOBbIX
GPS-uzmepenuii.

Knrwoueevie cnosa: ceooesus, mexmonuxa, penep, GPS, kacxkao, I'9C, Hypek, PoeyH,
Baxuw.

[Ipy mpoBEeNEHMH KOMIUIEKCHBIX HWCCIEJOBAHUN C LENbI0 HU3YYEHUS
TEKTOHMYECKHX JBUKCHHM, pa3pabOTKM METOJOB IMOMCKAa MPOTHOCTUYECKHUX
IIPU3HAKOB MOJATOTOBKH KPYIHBIX 3€MIICTPSCEHHUM, MUKPOCEUCMOPaliOHUPOBAHMS,
IIPOTHO3UPOBAHUSI TEXHOT'EHHBIX IPOLECCOB M MX IOCICACTBUM 1O CBEPLICHUS
HENPEJCKAa3yeMbIX TEXHOTEHHBIX SIBICHUH M KaracTpod, Hapsgy ¢ JIpyruMH
METOJaMU IPHOOPETAIOT Ba)KHEHIIEe 3HAUCHHE BBICOKOTOYHBIE TI'€OJEC3UYECKUE
paboTel. OHU MO3BOJISIIOT C BBICOKOM TOYHOCTBIO M YaCTOTOM OIpoca IMPOBOAUTH
HOBTOPHBIE HAOJIIOJICHUS 32 MECTOIOJIOKEHNEM ITyHKTOB IUIAHOBBIX M BBICOTHBIX
CeTe, KOJIMYECTBEHHYI0 00paOdOTKY M aHaJIN3 HAKOIUIEHHBIX JAHHBIX.

BaxxHyro poib IpH 3TOM UIParOT CITyTHUKOBBIE METOJBI IIO3ULIMOHUPOBAHMUS.
WX 1oCTOMHCTBAMU SBJISAIOTCS: M3MepeHus ¢ npumeHeHueM GPS-o0opynoBanus
MO>KHO ITPOU3BOAUTH B JIFOOOE BpeMs CYTOK, IIPH JIF000I MOro/ie ¥ MpU OTCYTCTBUU
PSAMOM ONTHUYECKOW BUIMMOCTH MEXAY pErnepaMy; MOHUTOPHHI CMEIICHUN M
nedopmaliii - MOXHO TIPOU3BOJUTH 0€3 HEMOCPEACTBEHHOTO IPUCYTCTBUS
oreparopa, Tak KaK B JAHHOM CIIy4a€ HCIOJb3YIOTCA MOJHOCTBIO LU(POBBIE
TEXHOJIOTHUH, U NpUOOpPHl pabOTalOT B aBTOMAaTHYECKOM PEXUME; B PE3yJbTare
MOHUTOPUHIAa B 3apaHee 3aJaHHbIi MOMEHT BpPEMEHU OJHOBPEMEHHO
ONPENENATCA BCe TpU KoopauHaThl. [IOBBIIEHHBIM HHTEpPEC K H3YYECHUIO
reOIMHAMUYECKUX SBJIICHUM NPOSBIIETCS, KaK IIPABWIO, B 30HAX CTPOUTENILCTBA U
DKCILTyaTallMM KPYMHBIX WHXXEHEPHBIX COOPYKEHHUMH, a TAaKK€ HAa TEPPUTOPUAX
KPYITHBIX TOPOJIOB.

[To cxopoct W MacmrabaM pacHpOCTpaHEHUS COBPEMEHHBIE ABMXKEHUS
3emHoi nmoBepxHoctu (C3I1) nensitcs Ha clieTyIONTUe BUBI:

— MeAJIeHHble WJIM BEKOBble (HAOIIOAAIOTCS MPAKTUYECKH IOBCEMECTHO CO
CKOPOCTBIO TMEPBBIX MUJUIMMETPOB B TOJ). OTH (DOHOBBIE CYMMUPYIOIINE
(pe3yabTUpPYIOIINE) ABMKEHUS HauOoJiee MOJHO OTPaXKalOT OOILIYH0 TEHJIEHLHUIO
COBPEMEHHOW reonuHaMuKu. COBpEMEHHBIE MEIJICHHBIE [JBH)KCHUS 3EMHOMN
ITOBEPXHOCTH MMEIOT BEPTUKAJIBHBIE U TOPU30HTAIBHBIE COCTABIISIOIINE, CKOPOCTH
KOTOPBIX pa3IMYHbl W 3aBUCAT, TJABHBIM 00pa3oM, OT TEKTOHMYECKOIrO THUIa
pEruoHa, CTPOCHHS U MECTOITOJIOKEHHS y4aCTKa 36MHOM KOPBI;

— CpeIHHEe WJIM MPEABECTHUKOBBIE (HA0MI01al0TCA B CEHCMOAKTUBHBIX palloHax
CO cKopocCThIO TIopsizika 10 mm/ron u 6omee);

— ObicTpble WM ceficMMYecKHe, T. €. JBUXKCHHs, COIPOBOXKIAIOIINE
3eMJIETPSICEHUS M W3BEPIKEHUs BYJIKAHOB; BEJIMYMHBI 3TUX JBMKECHHUU JOCTUIAIOT
MeTpa U 60iee B 3aBUCUMOCTH OT CHJIbI 3¢MJIETPSICEHHSI UITH U3BEPIKEHUS.

Haubonee pacnpocTpaH€HHBIM METOJAOM M3YUYEHUS JTBUKEHHUI 36MHON KOPBI,
JAIOIIMM  KOJINYECTBEHHBIE  XapaKTepUCTHKH €€  CMEILICHHM,  SBISAIOTCS
reo/Ie3NYECKue MeTOoAbl. ['eoe3ndyeckne MeETOAbl M3Y4YEHUsS COBPEMEHHBIC
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nBokeHus:  3emHo  moBepxHoctH (CI3II) naror Haubonee TNOJNHYH U
OOBEKTUBHYIO  MH(GOpPMALIMIO, TO3BOJSIONIYI0O HE  TOJBKO  (DUKCHPOBATH
IIPOUCXOIAIINE TPOLIECCHl, HO M IPOTHO3MPOBATh MX. l'€0ne3ndeckne MeTomabl
NPUMEHSIOTCS JJI BBISIBICHUST TOPU3OHTAIBHBIX M BEPTUKAIBHBIX CMEUIEHUI
OTZEJIBHBIX YYaCTKOB 3€MHOM ITOBEpXHOCTH. JiI1 H3ydeHUs COBPEMEHHBIX
JBH>)KCHUN 3€MHOM KOPBI NMPUMEHSIOT MOBTOPHBIE TPUAHTYIISIIUM U U3MEPEHUS
auHuM  6a3ucoB.  OCHOBHBIM  METOJOM  ONpENENICHUST  COBPEMEHHBIX
TOPU3OHTAJIBHBIX  JBWKEHUH 3eMHOM  moBepxHoctu (CI'A3IT)  sBusercs
MIOCTPOCHUE JIMHEWUHO-YIJIOBOM CETU U TPABEPCOB MOJIUTOHOMETpUU. M3mepeHus B
JIMHEWHO-YTJIOBBIX CETSIX BBIMOJHSIOT C TOYHOCTBIO TPUAHTYJISAIUU, TPUIaTEpalun
u nonuroHomerpun 1 u 2 knaccoB. Hambonee TOYHBIM METOIOM HU3YYCHHS
BEPTUKAJIBHBIX  JBWKEHUW SBISETCA METOJ IOBTOPHOIO  BBICOKOTOYHOIO
HuBenupoBaHus. I[lOBTOpHBIE BBICOKOTOYHBIE HUBEIMPHBIE T'€0JIE3MYECKHUE
U3MEPEHUS  JAIOT  BO3MOXHOCTb  YCTAHOBUTb  CKOPOCTH  COBPEMEHHBIX
BEPTHUKAJBHBIX ABWKECHHW. ['€0fe3ndeckne M3MEPEHUS IOMOTAarT OIPEIEIUTh
CTENEHb AaKTUBHOCTU OTIEIbHBIX TEKTOHUYECKUX pa3JIOMOB, 4YTO SIBIIAETCS
IIEPBOCTEIIEHHBIM ~ 3HAYEHWEM  JUII  CEMCMOPAMOHUPOBAHUS  PETHOHOB.
[IpoBoIMMbIE TOBTOPHO B OJHUX MU TE€X K€ MECTAX, OHU IMO3BOJISIOT OLEHUBATH B
aOCOJIFOTHBIX BEJIMYMHAX CMEILEHUS 32 U3BECTHBII NEPUO]I BPEMEHH.

[Ton TepMuHOM «I'€0IMHAMUYECKHUI MOJIMIOH» MMOHUMAETCS LEIeCO000pa3HO
BbIOpaHHasi ~ TEPPUTOPHUs, HA  KOTOPOM  BBINOJHAIOTCA  I'€OJE3UYECKUE,
ACTPOHOMHUYECKHUE, TPaBUMETPUUYECKUE U Teo(u3nuecKue HaOIIO/IeHUs, JaHHBIE,
KOTOPBIX  HCIIOJIB3YKOT JUI  ONPENCICHUS JBWJKECHHUS IIyHKTOB  3E€MHOM
NOBEPXHOCTH. ['€0IMHAMMYECKUE TMOJUIOHbl MHOTAA HA3BIBAKOT «MOJEIbHBIMU
obnactsamu». ['eonmHamuueckue mnonauronsl ['DC co3maroTcss B paiioHax
CTPOUTEIBCTBA M SKCIUIyaTal[dd KPYIMHBIX THAPOIHEPreTUYECKUX KOMILUIEKCOB,
PACIIOJIOKECHHBIX B 30HAaX IMOBBIIMIEHHOW CEUCMUYHOCTH. OCHOBHAs HUX LEIb —
U3ydeHue xapakrepa AedopMaliu JIoKa BOJIOXPaHUIIUII O] IEUCTBUEM HArpy3KH
BOAHBIX ~MacC W  TMOUCK  BO3MOXHBIX  MPEIABECTHUKOB  «IUIOTHHHBIX
3eMIIETpSICEHNI». Pe3ynbTaThl M3MEPEHUN M MX aHAJIU3 MOKa3alau, 4TO Ha psAae
O0OBEKTOB 3a(PUKCUpOBaHbl MOABEMBI OEPEroBOM JHMHUM TPU HAMOJIHEHUH
Bogoxpanwmima (10-15 mM) no 2/3 o6néma. 'panuna nmogHatus 10 5 KM OT
OeperoB. Ha KpymHbIX THApOy3Jax BepTUKaJIbHbIE MOJIBWKKA  MOTYT
MPOCJICKUBATHCS HA yAaleHUW OT BomoxpaHwmuiia no 10-15 kM. Hanmonnenue
BOJIOXPAaHWJINILA U3MEHSET PAcCCTOSTHUE MEXy OeperaMmu, U 3TOT MPOLECC HOCUT
CJIOKHBIN XapakTep.

B uzyuenun nedopmanuii 3eMHOM KOpBI NEPBOCTENEHHOE 3HAYEHUE HMEET
KaueCcTBO M3MEpPEHUH M TOYHOCTh HMX PE3yJbTaToB. B CBA3M € 3TUM K
re0JJMHAMUYECKUM MOJIUTOHAM MPEAbSBIISIIOTCS BBICOKHE TPEOOBAHMS:

— HaJEXHas 3aKJIaJIKa IyHKTOB CETH;

— BBICOKOTOYHBIE M3MEpPEHHS HA TMOJUTOHE C MPUMEHEHHEM COBPEMEHHBIX
METOJIMK HAOIIOCHUHN;

— HaASKHAsE 00pabOTKa MONTYYEHHBIX U3MEPEHU;

— JIOCTOBEPHOCTb MOJTYUYEHHBIX PE3YIbTATOB HAOIIOICHUH.
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['eonesnueckue nocrpoennss Ha ['JIII coenmHsOTCS € rocyaapCTBEHHOU
reone3ndeckoil cetpro (I'TC) nnst mosydyeHHs: NMyHKTOB B €IUHOM CUCTEME
KOOpJIMHAT.

HccnenoBanune nedopManuii 3eMHOM MOBEPXHOCTH B MOHHUTOPUHIOBOM
pexXuMe, MOAPa3yMEeBAaET MHOTOKPATHOE, OT LUKJIA K IIUKITY, BBIIIOJHEHUE TOYHBIX
reo/Ie3NYECKUX HM3MEPEHHII Ha OJHUX M TE€X JK€ IYHKTaX CETH, IO OJIHOU
nporpamMme palboT ¢ JajdbHEHIIMM aHAIM30M H3MEHEHUH T'€OMETPUUYECKUX
B3aMMOCBSI3€M MEXIY ITYHKTAMH.

Jns ycnemHoro mnpUMEHEHHUSI KOMIUIEKCOB CITYyTHHUKOBOM T€0JI€3UU IpPU
U3y4YeHUU Tpolecca neGopMupoBaHusi OOJBIIOE 3HAYECHUE UMEET OpraHu3alus U
IJIAaHUPOBAHKE TOJIEBBIX padoT. [Ipouenypa HabMIOIeHNI HAa TYHKTAaX BHIOMpPAETCS
B 3aBHCHMOCTH OT YMCJIa UMEIOIIUXCS MPUEMHUKOB, MTYHKTOB HAOMIOCHUM, THUTIA
CETH, HEOOXOANUMOCTH MPUBSA3KA BHOBb CO3JaBa€MOM CETH K CyllecTByoIiei. B
pe3ynbTare MIAaHUPOBAHUS OMPENEIIAIOTCS MPOMEXYTKH BPEMEHHU OJaronpusiTHbIE
Y HEOJIaronpuATHbIE JJI IPOU3BOACTBA HAOIIIOICHHIA

GPS — mexHonocuu cmanu OCHOBHBIM CPeOCMBOM HAOIIO0eHUll Nnpu
nOCMpoeHuU 2100aTbHbIX, PECUOHAILHBIX U JIOKATbHBIX 2e00UHAMUYECKUX Cemell.
Opnako, GPS-HaOmoneHuss B HacTosiiee BpeMs HE JalT TOYHOCTh B
OIIPEJENICHUH BBICOT PaBHYIO TOYHOCTH HUBeMpoBaHus [ u Il knaccos, u moaTtomy
IIOCJIEIHUE OCTAIOTCSI OCHOBHBIMHM METOJAMHU OIPEICICHUS BEPTUKAIBHBIX
JBWKEHUN 36MHON NMOBEPXHOCTH. CIyTHUKOBBIE METOJBI ITO3BOJISIOT IOIYy4YaTh
reoZIe3NYECKIE BBICOTHI, OTHOCSIIMECS K TOBEPXHOCTH BBIOPAHHOIO 3JUIMIICOM/A,
KOTOpBIE  CYHIECTBEHHO  OTJIMYAKOTCS  OT  HUBEIMPHBIX  BbICOT. Kak
CBUJETENBCTBYIOT JKCIIEPUMEHTAIIBHBIE JAHHBIC, TAKHUE PACXOXKICHMS AaKEe Ha
y4acTKax CpaBHUTENBHO HEOONBIIMX pa3MepoB MOTYT gocturath 40 cMm u Ooiiee.
JInst pemieHust OTMEUYEHHOM NPOOJIEMBI B CO3/1aBa€MbI€ CETU BKIIFOUAIOT MYHKTHI C
W3BECTHBIMH U3 HUBEIUPOBAHMS BHICOTHBIMU OTMETKaMHU.

TexHonorus BBIMOJIHEHUS PabOT MO MPOU3BOACTBY CHEMOK MOAPOOHO
paccMoTpeHa B «MHCTPYKIIMU MO Pa3BUTHIO ChEMOUYHOTO OOOCHOBAHUSA U ChEMKE
CUTYallUH U pelibea ¢ MPUMEHEHUEM II00aTbHBIX HABUTALIMOHHBIX CITYTHUKOBBIX
cucteM ['JIOHACC u GPS», I'KHMHIT (OHTA)-02-262 — 02, — M.: HHUUI AuK,
2002. - 124 c.

[TocTpoenHass Ha OCHOBaHUM JIaHHBIX TWI00abHONM GPS-ceTn KapTa BEKTOPOB
JBUKEHUS OCHOBHBIX 0JI0KOB EBpO-A3mnaTckoro KoHTHHEHTa (puc.l) mokasbIBaer,
YTO TE€HEPAJIbHBIM HANPABICHUEM JABWXKEHUS EBPONENCKONM 4YacTM KOHTHUHEHTA
ABJIIETCS CEBEPO-BOCTOUHOE. 110 Mepe MpoABMIKEHNS CTAaHIIMM Ha BOCTOK CEBEpHAas
COCTaBJSIONIAs] JBM)KCHHUS YMEHBLIACTCS, M NPUOIM3UTENBHO Ha JOJT0Te
HoBocubupcka HanpaBiieHHe IBM>KEHHS] MEHSIETCS Ha 10oKHOE. JIBUKEeHHEe KpaltHUX
TOYEK KOHTMHEHTAa MMEET SIBHO BBIPAKEHHOE IOro-3alajHoe HampaBlieHUE, T. €.
HaOmoaercst  BpamieHue  EBpo-A3MaTCKOro  KOHTMHEHTA  BOKPYT  TOYKH,
PacIooKeHHOM B TIpejienax ropHoro maccua ' umanan-Tuber [1].
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Puc. 1. Bekmopuwl 08usiceHuti ocHo6Hblx 610K08 E6po-A3uamcko2o kKoHmunenma

JlaHHbIE X€ Apyrux ucciuenoarened [3, 4] MOKa3pIBAlOT APYTyH0 KapTUHY
NBIKEHUS BeKTOpoB (puc.2, 3). 3nech nprkenus HampasieHbl ¢ OB na C3, uro
BIIOJIHE COTJIACYETCS C IE€OJIOTUYECKOW CTPYKTYpOW pailOHA: BCE HAJBUTH MMEIOT
nanenue Ha FOB u HanpaBienue npuxenns ux Ha C3.

JlaHHble HMHCTpYMEHTAIbHBIX HaOMoneHus Ha penepax Hypekckoih u

Poryuckont I'DC oTnu4aroTcsi OT HAaHHBIX JBWKEHHM, U3MEPEHHBIX C MOMOILBIO
GPS.

= GPS marker locations f .
® M2+ 20082010 and 20122014 ‘ |
® M4+ 1970-2008 el

— Neotectonic faults |

2015 earthquake rupture |

20+0.5 mmiyr |
—)

37

—p—p—
0 km 100 km

Puc.1. (a) Tekronnueckast 0OCTAHOBKA U OCHOBHbIE TEKTOHUYECKHE CTPYKTYPbI
[Tamupa (B kopuuneBsiM, Llypp u ap., 2014) u omyO6nukoBanHbie nanubie GNSS
(EBpazus-cduxcupoBannbie ctpenku, Umyk u ap., 2013; Moxamxkep u ap., 2010;
3y6oBud) u ap., 2010). Th — Tamxukckuit 6acceitn; TMB — 6acceitn Tapuma. (0)
Kpymnusbiit ian (a), ¢ BbIJIEIEHHEM OCHOBHBIX aKTUBHBIX PAa3JIOMOB U UX CMBICIIA

ckoikkeHus. (¢) KpymHslii miaH (a), Ha KOTOPOM OTMEUYEHBI (TIOBTOPHO)
u3Mmepennbie Toukn ['HCC, ycranoBnenusie B 2013 1. (KEnTble KBaaApaThl) UIU
panee (uepHbie) no npodusisMm P1 u P2, ceiicMuuHOCTb, HaOII01aeMast
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peruonanbHO ceThio (2008-2010 u 2012-2014 rr., sipko-cunuit, Kyduep u ap.,
2018 r.) u no Tenecericmuke (1970-2008, TéMHO-CcUHUNA, DHT1Ab U Jp., 1998)
MEXaHH3Mbl 04aroB UHCTPYMEHTAIBHO 3aPETUCTPUPOBAHHBIX 3eMIeTpsiceHuit M6-
7 (deBonckuii u mp., 1981; Dxctpom u ap., 2012; Kynukosa u nip., 2015; Cunmi. u
ap., 2014 r., u IpoTsHKEHHOCTH pa3pbiBa Cape3cKoro 3eMIIETPSCEHUS C
Marautyaou My, 7,2 (opanxkesas uaus, Mernrep u np., 2017 r.). JIP — dapBa3zckuii
pasnom, BP — Baxmickuit paznom, [IIHC — Ilamupckas HaiBUTroBasi CUCTEMA,
CKPC — Cape3-Kapakynbsckuii cucrema pa3iaomoB [4].

3 0 i) 72

Do A TmnSW
- So! u‘h“z“

5 mir
W(,sle' “ P(l
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» M6+ 19551979

7 /
a,,g ‘f 3 cm e « 4

.
\9“ Kul}ab[

20 mm(model predicions) \
— |
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0km 50km

Puc.2. FopI/I30HTaJII>Ha;I 151 (6) BepTI/IKanLHa;I ckopoctu GNSS, uzmepeHHsle B
nepuoA ¢ 2013 mo 2015 rox ¢ 20 HeonpenenénnocTsaMu B EBpaszuiickoii cucteme
orcu Ta (Anb-Tamumu u ap., 2017). Po3oBbie cTpenku (a) — cMOAETUPOBaHHBIC

nokasarenu. O0parute BHUMaHUE Ha pa3HbIe IITKaJbl CTaBOK B (a) u (0). XKénteiMu
JUHUSIMHU oTMedeHBI mpodrim P1 u P2, kopoBas ceticmuunocts ['amOyprep u ap.
(1992) xpacubsim BeToM, a Kyduep u ap. (2018) cunum nisetom [4].
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Puc.3. (a) PernonaiabHble CKOPOCTH OTHOCUTENIHLHO EBpazun. DIUTUICHI OIITMOOK
MOKa3bIBAIOT 95% NOBEpUTENBHBIN UHTEPBA. BEKTOPBI UMEIOT IBETOBYIO
KOJIUPOBKY M0 TreorpaueckoMy peruoHy; He3alITPUXOBAaHHBIE CTPEJIKU B3SITHI U3
Zubovich-a u opyaue (2010). KpacHble Kpy>KKH — 3MUIEHTPBI 3eMIIETPSCCHUIN U3
Ouraans u Bunbsicensop (2002). Paznomsl, 06CykaaeMble B TEKCTE, TOKA3aHbBI
YEepHBIM LIBETOM U IOMedeHbI creayromum oopazom: ['KH — I'maBubIit
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Kapakopymckuiit Hagsur; TM — pasznom Tupnu-Mup; FOITH — FOxuo-ITamupckuii
Hangur; JIK — {apBa3-Kapakynsckuit paznom; I'TIH — I'naBasii [lamupckuit
Hangur. (0) Kak u Ha pucynke la, s [lamupcekoit u Tagxukckoid BnaauH [3 ]

Tak, B paiione Hypekckoil 'DC BepTUKaIbHbIE CMEIIEHHS COCTABIAIOT OT 4
o 18 MM, a (oHOBbIE BEpTHKAIbHBIE JIBJKEHHSI COCTaBIAIOT 2.5CM/TOI.
CwMmelieHue pernepoB HambOojee AaKTUBHO TMPOUCXOIUT B TEPUOJ HAIMOJTHEHUS
BOJOXPAaHWIINILA, MNPUYEM BEKTOPbl CMEUIEHHUS B JTOT NEPUOJ HAIPABIICHbI
HaBCTpeuy Jpyr APYyry M CMeElleHHue Aocturaer 3HaueHud 9-20cm. B mepuon
CIycka BOJbI B BOJOXPAHWIMILE 3TH 3HAUYCHHs] CHUXaroTcs 10 (oHOBBIX. [lo
BBICOTE CMENIEHUSI MEHAIOTCSI OT 9 MM 10 81 MM.

[To nanubiM GPS-n3mepeHuii BEpTUKAIbHBIE CMEIICHUS HU3MEHSAIOTCS OT 58
MM 710 159 MM, a ropusoHTanbHBIE — OT 52 MM g0 79 mm. I[lomywaercs, 4yto
CIIYyTHUKOBBIE GPS-usmepenus 3HAYUTEIIBHO MIPEBBIIAIOT 3HAYCHUSA
WHCTPYMEHTAJIbHBIX HaOIIOAEHUM.

B npenenax crtBopa motusl Porynckout I'9C npoBoguimuce reone3nyeckue
MU3MEPEHUS KaK MO0 perepam, pacloaoKEHHBIX Ha IOBEPXHOCTH, TaK U IO penepam,
YCTAHOBJICHHBIM B IITOJIbHAX. CMemeHus no BaxmckoMy HaIBUTY COCTABIISIIOT OT
0.5 no 15.0 mm/roa. IlpencraBuTenbHas k€ BEIMYMHA CKOPOCTH KOJIEOJIETCS B
npenenax 0.5-8.0 mm/ron u monydeHna 3a 50-netHuit nepuoj HaOmogeHui. [lo
HNonaxmckomy u  ['ynmu3uHmaHckoMy — pas3jioMaM  CpefHsisi  CKOpPOCThb
TOPU30HTAJIBHBIX CMEIICHUH 3a BeCh MEpHoj HaOmoaeHui Onmska 1-2 mm/ron.
HarpaBineHHOCTh COBPEMEHHBIX CMEIIEHUN 110 pa3jioMaM IOJIHOCTBIO COBIAJAET C
HaIpaBJICHUSIMU JIBM>KEHUH, YCTAHOBJIEHHBIMU T€OJIOTUYECKUMU METOIaMH.

[1o nanHbIM ciyTHUKOBBIX GPS-m3mepenunii BEKTOPBI CMELIEHNs HAITPABIICHbI
¢ 03 na B-CB. BeprtukanbHbie cMelieHus: penepoB Kojeomores oT 140 MM 110
184 mm, a ropuzonTanbHbie — OT 108 MM 10 140 MM. OTH 3HaYE€HHS 3HAYUTEIBHO
MPEBBIIIAIOT 3HAUYECHHMS, MTOTYUEHHBIE T'€0J€3MUECKUMU U3MEPEHUSIMU, a BEKTOPbI
CMEILEHHUS TaK)KE KapAUHAIBHO OTINYAIOTCS.

DTO MOXET OBITh CBA3aHO KAaK C METOJAUKOW H3MepeHuss U o0paboTKOi
pEe3yJIbTATOB U3MEPEHUM, TaK U C 0COOCHHOCTHIO CITYyTHUKOBBIX GPS-13Mepenuii.

JlaHHBIE O HampaBJICHUHM CMEIICHHH, Moay4YyeHHble npu mnomouwm GPS-
M3MEpPEHUN Ha JAaHHOW TEPPUTOPHUM, C OJTHOW CTOPOHBI, COBHAHAIOT C JIAHHBIMH,
npuBeAEHHBIME B pabote [1]. B TO e BpeMs He COBHAJalOT C JIaHHBIMH,
npuBeAEHHBIME B paborax [3, 4]. Ckopee Bcero 3TH PaCXOXKICHUS CBSI3aHBI C
pa3IMYHBIMH METOUKAMH U3MEPEHUI U 00pabOTKH JaHHBIX U3MEPEHUH.

JIJ1s1 TOBBIMIEHUSI TOYHOCTA U3MEPEHUN JNBHXKEHHUM T'E€0JIE3UUYECKUX PEIEPOB
Ha TeppuTopun Kackaga ['DC Ha p.Baxm HeoOXxomumo coOpaTb METOAMKH,
KOTOPBIE MCIOJIB3YIOTCSl PA3JIMYHBIMU  HCCIIEIOBATENSIMU, PACCMOTPETh HX
MIPUMEHUTENIBHO K TE€OJIOTMYECKHM YCJIOBUAM H3Yy4aeMOW TEppUTOpUH. Taxxke
HEOOXOJMMO MPHOOPECTH COBPEMEHHOE MpOorpaMMHOE oOecredeHue s
0o0paboTKM  JaHHbIX  crmyTHUKOBBbIX  GPS-m3mepenuii. Iloka  npuuumHa
3HAYUTEIBHOTO PACXOXKJEHUS JAHHBIX HWHCTPYMEHTAJIBHBIX TI'e0JIe3UYECKHUX
u3MepeHud u cnyTHUKOBBIX GPS-u3mepenuit He ycraHoBieHa. Kak cka3zaHo B
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KOJUIGKTUBHOW MoHorpaduu [2, ¢.372]: «lloka HE yCTaHOBIEHBI TNPUYHHBI
pacxoxnaenuit (ot 60% mo 400%) manHbiX u3MepeHuit ¢ nomomplo GPS wu
TCOJIOTUYECKUMH JTaHHBIMUA (KOTOpPHIE MEHBIIE W HM3MEPSIOTCS TMPH TTOMOIIU
reoJIe3NYEeCKUX NpUOOPOB), BEPOSITHO, EUIE HE MPUIILIO BPEMS BKIKOYATh CKOPOCTH
CMENIEHUS], U3MEpEeHHbIE ¢ oMoIbio GPS B jlornueckue nepeBbs BEPOSITHOCTHON
OLICHKM CEMCMHUYECKON OMacHOCTH, KOTOpPbIE B HACTOAIIEE BPEMSI YUUTHIBAIOT
TOJIBKO CPETHUE CKOPOCTH, ONPEEIEHHBIE IO T€0JIOTMUYECKUM JaHHBIM).
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TAJAKUKU TEOAE3M AP XAYAYU CUWICUJTAHEPYTOXXOU JAPEU BAXIII Ba
TAXJINJIN HATHYAXOHU OHXO

Annomamcusa: Jlap un maxona Hamuyaxou maokuxu ceooezuu Xy0you CUICUHEPY20XX0ou
bapku odbuu oapéu Baxw, ku dap pagpmu Kopxou caxpoii 8a dKkcnedumcuonii ba oacm o8apoa
wiyoaano, umvuxkoc égmaand. Hamuyaxou oap pagpmu kopxou caxpoii 8a Myuloxuoaxou
9Kcneoumcuonii. b6adacmosapoaulyoa 60 HAMuyaxou MOHUMOPUHU OCUNABH MYKouca 6d
maxaun kapoa wyoauo. Jap pagpmu maokuxom maviym eapoud, ku bapou daiano 6apoowmanu
OaKUKUU YEeHKYHUU XapaKamu HuuoHaxou 2eooesii oap xyoyou cuicunau HbEO-xou oapéu Baxw
VCYIX0epo 2upo 08apOan 103UM ACM, KU MYXAKKUKOHU 2YHO2YH ucmugooa mebapano 6a oHxopo
Hucbam ba wapoumu 2eon02uy MUHmMaKau maokukomii 6a Hazap supugma meuwiasano. Mnuynun
bapou xopkapou mavaymomu yeHKyHuu moxeopauu GPS napmagsopu 3amonasii xapuoau 103um
acm.

Kanuoeoscaxo: ceooezus, mexmonuka, denumapx, GPS, xackao, HFO, Hopax, Pozym,
Baxuw.

GEODETIC INVESTIGATIONS ON THE TERRITORY OF THE CASCADE OF HPPS
ON THE VAKHSH RIVER AND THEIR ANALYSIS OF THE RESULTS

Annotation: This article reflects the results of a geodetic study of the territory of the HPP
cascade on the Vakhsh River, obtained in the course of field and expeditionary work. The results
obtained in the course of field work and expeditionary observations are analyzed comparatively
with the results of remote monitoring. In the course of the study, it was revealed that in order to
improve the accuracy of measuring the movements of geodetic benchmarks in the territory of the
HPP cascade on the Vakhsh rivers, it is necessary to collect the methods used by various
researchers and consider them in relation to the geological conditions of the study area. It is
also necessary to purchase modern software for processing data from satellite GPS
measurements.

Keywords: geodesy, tectonics, benchmark, GPS, cascade, HPP, Nurek, Rogun, Vakhsh.

161


https://doi.org/

