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OF GEOTECHNICAL CONDITIONS ON THE SITES OF ALMATY
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Abstract. The results of the practical application of GPR soundings at the site of the Almaty subway "Alatau"
station were given. GPR survey was conducted for the study of the surface layers of the presence of various
anomalies and irregularities, as well as geological mapping and layering them on the depth of occurrence. We
concluded that the non-invasive method of monitoring is necessary when the design work transport infrastructure.
This method can also be used to solve specific engineering and geological problems in the construction of new near-
surface underground lines, as well as regular monitoring of engineering geological environment in areas already
existing subway lines.
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IPPEKTUBHOCTDb IPUMEHEHMUSA I'EOPAJIMOJTOKAIIMOHHOI'O
METOJA IPU U3YYHEHUU UTH XEHEPHO-I'EOJIOT'HYECKHUX
YCJOBUM HA YYACTKAX AJIMATHHCKOI'O METPOIIOJIUTEHA
HPUITIOBEPXHOCTHOI'O 3AJIET’'AHUSA

A.K. budocunos, C.M. HypakbinoB, A.A. Kaaapioaes, J.T. lluraes
JATOO «MuctutyT nonocepsn» AO «HLIUKUT», Anmarsl,

KiaroueBble cioBa: reopagap, HEOJHOPOAHOCTb, METPONOJUTEH, MPHUIOBEPXHOCTHOE 3ajeraHue,
Hepa3pyLIaroii METOI.

AHoTanusi. B craTtee nmpuBeneHbl pe3yibTaThl NPAaKTUUECKOTO MPUMEHEHHUSI FeopalapHoro 30HIUPOBaHUN Ha
y4acTke AJIMATHHCKOTO METPOIOJNUTEHA CTaHIUH «Auaray». ['eopamapHoe o00cieqoBaHUE TPOBOAMIACH JUIS
W3yYeHUs TPUIIOBEPXHOCTHOTO 3aJIETAaHMS HAa HAUYWU HEOTHOPOJHOCTEW M PA3NMYHBIX AHOMAJIHMH, a TaKkKe
KapTHPOBaHUS TEOJOTHYSCKON CIOMCTOCTH M WX 3ajJleTaHHWs MO TiayOmHe. MBI 3aKIIIOYIIIHA, YTO Hepa3pyIIatoliii
METOJ] MOHUTOPUHTA HEOOXOIUMO TIPH BBHIITOTHEHUH MTPOEKTHBIX padOT 00BEKTOB TPAHCIIOPTHON MHPPACTPYKTYPHL.
DTOT METOX TakXKe MOXeT OBITh MCIIOJB30BaH ISl PEHICHUS KOHKPETHBIX WH)KEHEPHO-T€OJIOTHYECKUX 3a7ad MpU
CTPOWTENHFCTBE HOBBIX IPHIIOBEPXHOCTHBIX IIOA3EMHBIX JIMHHWHA, a TakkKe IS PerysipHOr0 MOHHTOpPWHTA
HH)XEHEPHO-T€0JIOTHYECKOTO COCTOSIHUS OKpY’KaloIlel cpe/ibl B palioHax yKe AeHCTBYIOIINE JUHUU METPO.

BBenenue. B Hacrosimiee Bpemsi akaleMudeckue (HAy4YHBIC) YUYPEKICHHS, IMPOU3BOJICTBCHHEIC
OpraHu3alMd ¥ CEPBUCHBIE KOMIIAHUU TIe0JOro-reo(pu3nueckoro npoduis YACHSIOT TOBBIIICHHOES
BHHMAaHHE BoOIpocaM pa3paboTku >(G(HEKTHUBHBIX METOMOB (TEXHOJOTHH) pEHmIeHUS pPa3HOOOpa3HBIX
MPAaKTHYECKUX  33Ja4  NPUIIOBEPXHOCTHOH TIeOPU3UKU —  IKOJOTHYSCKUX, THIPOJOTHYCCKUX,
THIPOTeOJIOTHICCKUX, WHIKEHEPHO-TEOIOTHIECKUX, Teosoro-reodusndeckux. Takoro poja TEXHOIOTHH
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CO3JAI0TCA U MPEAJIaraloTcs Ul NCIIONIb30BaHNA Kak Ha 0a3e OTHEeNbHBIX re0(pU3NIEeCKUX METOA0B, TaK U
IyTeM KOMIUICKCHPOBAHHUS HECKOJBKHMX METOMOB pa3IW4yHOM (usndeckoil mpupoasl. B wactHOCTH,
cleayeT OTMETUTh JOCTaTOYHO AaKTHBHOE MpPHMEHEHHE B TMPAKTUYECKOW JEesITeTbHOCTH PAa3IMYHbBIX
TEORNIEKTPUUECKUX (IeOpaJuoOKAMOHHBIX) METOAOB TIONEBBIX TeO(QH3MUYECKHX HCCIEeIOBaHUM.
B03MOXHOCTH COBPEMEHHBIX I'€0pPaJNOIOKAUOHHBIX M 3JEKTPOMArHUTHBIX TEXHOJOTHH IPH pEICHUH
PasHOOOpa3HBIX 3ahad IPUIOBEPXHOCTHOM TIeo(U3MKH, a TalkKe IEPCHeKTHBbl HX JaJbHEWIIEro
COBEpILIECHCTBOBAHUSI M pacIIUpeHusi o0nacTeil NMPUMEHEHHs] BCECTOPOHHE aHAIM3UPYIOTCA B CEpPHHU
3apyOeKHBIX >KYpPHAJIBbHBIX MyOJIMKALMA 030pHOTO M HAYYHO-ONHUCATENBHOTO Xapakrepa. B akTyanbHoH
o 3Toil mnpobiremMe MOHOrpadUu OMNMCHIBACTCS HOBAas METOAOJOTHS TIeo(U3UYECKOr0 H3yUCHHSA
HETraTUBHOTO BIUSHUS aKTHBHBIX T'€OJIOTMYECKUX MPOIECCOB, MPOTEKAIOIINX B BEpXHEH 4acTH pazpesa, Ha
30aHMs U MHXXCHEPHBIE cOOpykeHUs. Ee cyTh — mpoBeleHre BHICOKOTOUHBIX TeO(PH3MIECKUX N3MEPEHHH
B PEXHME MOHUTOPUHIA C IIETIbI0 PETUCTPALIMU HE TOJBKO (PU3MUYECKUX IOJIell, HO U UX W3MEHEHUH BO
BpeMeHU. J[laHHAas MeTOHONOTHsS TO3BOJSET pelarh CIASAYIOUIMM Kpyr 3ajad: H3y4yaTh BIIMSHHE
MOJ3EMHBIX BOJ Ha OCHOBaHMS CTPOCHUH; yCTaHABIMBATh OCOOCHHOCTH BIIMSHHS COBPEMEHHBIX
TEKTOHHYECKUX [BW)KEHHMM Ha CTPOGHHMS; TPAacCHpOBaTh IMOJOLIBY  aHTPOIIOTCHHOTO  CIIOS;
IIPOTHO3UPOBATh COXPAHUBIIMECS] OCTATKH JIPEBHUX CTPOCHUI B aHTPOIIOTCHHOM CJIOE; BBISBISITH 30HBI
Pa3phIBHBIX HapyIIEHUH, Y4acTKH yTE€YeK MOJ3EMHBIX BOJHBIX KOMMYHHUKauuii u np. IlpuBeneHHble
NpUMEpPHl  IEMOHCTPUPYIOT BO3MOXKHOCTH METOJA IPH PEILICHHHM AaKTyaJbHBIX 3aJad H3y4YCHHS
HCTOYHUKOB TEXHOT'CHHOI'O BO3JACHCTBUS Ha NPHUPOIHYIO cpely (KOHTPOJIb M JKOJIOTMYECKas OLIEHKa
3arps3HEHHOCTH TI0YB HEPTENpOAyKTaMU Ha TMPOMBIIUIEHHBIX OOBEKTaX, TEPMOKAPCT, HCCIEIOBAHHE
aBapuil Ha IMOJ3EMHBIX KOMMYHHUKAaLUAX, KapTUPOBaHHE IyCTOT, NPUPOAHOTO KapcTa, OIOJI3HEH,
M3BICKAaHU U OpraHU3aliy BOA03a00POB, H3yUEHHE apXe0JIOTHUECKIX 00BEKTOB U T. 11.) [1-4].

Jng omepaTMBHOTO peIIeHHs HWH)KEHEPHO-TEOJIOTHUECKUX 3a/ad, CBA3aHHBIX C MPHPOJHBIMU U
TEXHOT'€HHBIMH TIPOLIECCAaMH PAa3pPYyIIUTENBHOTO XapakTepa, B IMOCIEAHEE BpeMs HCIOJB3YIOTCS TaKxkKe
9KCTPECC-TEXHOIOTUN TeO(U3NIECKUX HCCICNOBaHUM, KOTOpPHIE IO3BOJIIOT ONEPAaTHBHO IPOBOIHUTH
nojeBble reou3ndeckne N3MEpeHus, a CIel0BAaTEeNIbHO, MOIy4aTh HEOOXOIUMYIO SKCIEPUMEHTAIbHYIO
WHPOPMAaIMIO Ui pEIleHHs KOHKPETHBIX MPAaKTHYSCKHX 3aJad CBOEBpeMeHHO, 3(dekTuBHO u B
JOCTaToyHOM o0beMe. Ha mpoTskeHMHM TOCIEAHUX TMATH JIET STOT KOMIUIEKC OIEpPaTUBHBIX
reo()U3NUECKUX METOOB AKTUBHO HCIIOJIb30BAJICS VIS N3yUEHHUS HHKEHEPHO-TE0JI0IHIECKUX YCIOBUN Ha
y4acTKax CTPOHUTEIhCTBA HOBBIX JIMHUH METPO MPHUIIOBEPXHOCTHOTO 3ajJeTaHMs B Pa3BUTHIX ropojiax, a
TaKXXe HaJ YK€ TOCTPOCHHBIMH M PadOTAIOIIMMK €ro yuyacTkaMu. HekoTopele pe3ynbTaThl BHIIOTHEHHBIX
paboT 3KCTIepPUMEHTATBHO-UCCIIEI0BATEILCKOTO XapaKTepa MpeACTaBIeHb B MyOaukanusix [5-7].

MeToabl MoJieBbIX HCCAEA0BAHUIT M MeETOAUKA NpoBedeHuss pador. ['eopannonakaiimOHHBIN
METOJ WM TeOopaJapHbli METOJ 30HIMPOBAHMS CIUIOIIHBIX CpPEA - TEXHOJOTMYECKH HOBBIH METO.
W3yYeHHs NPHUIIOBEPXHOCTHOH (B MHTEpBaJe MEPBBIX NOECATKOB METPOB) CTPYKTYPHI T'€0JOTHYECKHX
paspe3oB M OTHENHbHBIX O0BEKTOB. OOIMI NPUHLUN OEHCTBUS Te€OpaJapHBIX CHUCTEM OCHOBaH Ha
M3IYYEHUH CBEPXIIMPOKOIIOJIOCHBIX (HAHOCEKYH/IHBIX) UMITYJIECOB 3JIEKTPOMAarHUTHBIX BOJIH METPOBOTO
U JIELIUMETPOBOI0 TUANa30HOB U MpUEME CUTHAJIOB, OTPAKEHHBIX OT TPaHMIL pPa3/eNoB MEXAY IJIacTaMU
30HIUPYEMOH CPEIbl C pa3IMIHBIMH JICKTPOGU3HIESCKIME CBOMcTBaMU [8]. TakuMu rpanumamMu pasaena
SBIIAIOTCS KOHTAKTBHl MEXAY CYXHUMH W BOJIOHACBHIIIEHHBIMH TPYHTaMH, TPaHHUIBI TIOPOJ] Pa3HOTO
JIUTOJIOTHYECKOT'O COCTaBa, KOHTAKTHI MEXAY MOPOJaMH U 00BEKTaMH MCKYCCTBEHHOTO MPOMCXOXKICHHS
u 1. A. llpu mpoBeaeHuHN reopagapHOH CBEMKH OCYIIECTBIISIOTCS 3allUCh W IOCTPOCHHE HAa JKpaHe
KOMIIBIOTEpA BOJIHOBOM KapTHHBI OTPa)XEHHBIX CUTHANOB (pazaporpaMMsl), KoTopas (GopMupyercs u3
Habopa eTMHUYHBIX Tpacc. ['opu3oHTaNnbHAs 0Ch pagaporpaMMBbl (PacCTOSTHUE) IPECTABIAETCS B MeTpax,
BEepPTHKAllbHAsT - B HaHOCEKyHZax (BpeMs) wiu B Merpax (TinyOuHa). ['myOmHa pacmonokeHus
HEOZHOPOIHOCTEH pa3pe3a BEIYUCIIETCS C yU€TOM CKOPOCTH PACIIPOCTPAHEHHSI SJIEKTPOMAarHUTHBIX BOJIH
B cpene. I'myOuHa 30HIMPOBAHUS T€OPagapoM TMOBBIMIACTCS MPU YMEHBIIEHHH LEHTPAJbHOW YacTOTHI
BO30Y)KIaeMBIX AJIEKTPOMATHUTHBIX KOJNEOaHMH W yBENUUEHHH YICIHHOTO COMPOTHBIICHHS paspesa.
CpeMKa OOBIYHO NMPOBOIUTCS BIOJb OTAEIBHBIX MapIIPyTOB, HIar ChEMKH BBIOMpaeTcsi A KaXKIOTro
KOHKPETHON 3ajadd OT[EeNbHO. 3OHIUPOBAHHE MPAKTHUYECKH TIOBCEMECTHO OCYIECTBISETCS IO
npouisiM, Iar HM3MEpeHuil BHoib mpoduiedl BHIOMpaeTcs € Y4eTOM OCOOGHHOCTEH KOHKPETHON
pemaemoii 3agaun [9]. 'eopamapHoe 30HAMpPOBaHUE BhINONHAETCS reopagapoM "OKO-2" ¢ aHTEHHBI M
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omokom AB-90 MI'n. I'myOuHa 30HAMpPOBaHUS B 3TOM ciydae cocrtamBiser okosno 20,0 m. [lar mo
npoduiio pased 0,2 M.

Kpartkasi xapakrepucTuka pe3yjbTaToB padot. s hopMUpOBaHUs LETOCTHOTO MIPEICTABICHUS
0 TIpoIlecCe CTAHOBICHHS TeO(PH3MYECKOH TEXHOJOTWH ONEPATUBHOIO pEIICHHS MPAKTHUYECKHX 3a]ad
WH)KEHEPHO-TEOJIOTMYECKOTO XapakTepa Ha CYIIECTBYIOIIMX W CTPOSIIMXCA OO0BEeKTaX AJIMAaTHHCKOTO
METPOIIOJIUTEHA LEJIeco00pa3sHO OCTAaHOBUTHCS Ha MaTephajax paHee BBIIOJIHEHHBIX paboT. [lis
WCCIICIOBAHUSl M amnpo0aluy TeopaJroJIOKAllMOHHOTO0 Merojna Obiia BbeIOpaHa CraHmus «AunaTtay»
AnmaTtuHcKoTro MeTpomnonuteHa. CtaHuus «Amnaray» - camasi OJM3KO- PacloyOKEHHAasi K MOBEPXHOCTH
3eMid, ryOuHoi 1o 20 meTpoB. [anHas riyOnHa OKa3aloch MPUEMIIEMON U BOBMOKHOCTH reopanapa
«OKO-2» AB-90.

B crarbe mpexacTaBieHbl pPE3yNbTAThl IMEPBBIX OKCIIEPHUMEHTAIBHBIX pPabOT 1O KOHTPOIIO
reopU3MUECKIMHA METOAaMHU KauecTBa 3ajleTaHusl CJIOEB JOPOKHOM OAEXKIBl W YIUIOTHEHHS T'PYHTOB,
MPUIETAIONMX K TyHHEIAM METPOIOIUTEHA. DTa MPOLEAYpa BHIIONHACTCA C LENbI0 IPEAOTBPALCHUS
nmpoceaannd OTACIIBHBIX YYaCTKOB TOHHENEH o1 BOSHeﬁCTBHeM MMOCTOAHHBIX JUHAMHUYCCKUX HArpys3okK,
KOTOpbIE CO3JAIOT PETYJSIPHO KypCcHpYIOLIME Toe3fa MeTponoiuTeHa. llpoBeneHHble Treodu3uyecKue
HCCIICIOBAHNUS MTO3BOJIMIIM OLICHUTH XapaKTep 3aKpeIUICHHs TPyHTa B paiiOHE CTPOUTENbCTBA MIOA3EMHOTO
TOHHEJII MeTponosnuTeHa. OmpeneneHsl KOHTYPbl 30HBI 3aIOIHEHHS TIPYyHTa LEMEHTUPYHOIUMHU
pacTBopamH MO TUioumiagu. KapThHa 3amoNHEHUsT HEOTHOPOAHA Kak 10 BEpTHKald, Tak U B
TOPU30HTAIBHOM HarpasyieHud [10].

Cranmus «Anaray» pacmojioXeHa MeXIy mpocnektoM ['arapwHa m ynunein JKapokxoBa, mo ymure
Abas. Ha uccnenyemom yuactke ObUTH NIPOMICHBI B CyMMe 8 reopajapHbIX IMPOJOIbHBIX U MOIEPEYHBIX
npoduiei OTHOCUTENBHO CTAHIIMU METpOonoiIuTeHa (puc. 1-4).

Pucynok 1 — Cranuus «Anatay» AJIMaTHHCKOTO METPOIIOJIUTEHA

Hambonee mHTEpEeCHBIMH Te€OpagapHBIMUA MPOQHISAMH, TIe OMpEAeseTcs] TYHHEIh METPOIIOINTEHA
MOKa3aHbl Ha pUCYHKax 2,3,4.
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BuiBoabl. BrieykazaHHBIX reopafapHBIX MPO(UIILX TMOKa3aHa CIOWUCTOCTH JOPOKHOH OAEkKIbI,
KOMMYHHKaNWu (BepOATHEE BCEro, TPYOBI) U OTpayKeH TyHHETh METPOIOJINTEHA, TAK)Ke Ha TeopagapHOM
npoduie MOKHO 3aMETUTH IOMEXH OT METaJlJIa, BBI3BAHHBIE OT JIFOKOB KaHAIN3AI[HH.

B cBsI3u ¢ U3N0XKCHHBIM, YKaKEM Ha OJIMH U3 TJIABHBIX BBIBOJIOB BBIMOJIHEHHBIX MHOTOYHUCICHHBIX
reo)U3NMYecKuX WCCIEAOBaHUI Ha OO0BEKTaxX AJMATHHCKOTO METPOIIOIIUTEHA: TIPH MPOBEIACHUU
MPOEKTHBIX PabOT MO CTPOUTENHCTBO 3AaHUH, IPOMBIIINIEHHBIX COOPYKEHUI 1 00HEKTOB TPAHCIIOPTHOU
UHQPPACTPYKTYPbl HEOOXOJMMO B OOSI3aTCILHOM TOPSJAKE YYHUTHIBATH BIIMSHUC MOA3EMHBIX BOIHBIX
moTokoB. Ocobo crenyer MOAYEpPKHYTh TO OOCTOSATENBCTBO, YTO JaHHAS METOJOJIOTHS B LIEIOM JaeT
BO3MOXKHOCTH ONEpPaTHBHO W OJ(PQEKTHBHO pemaTh MIIUPOKHH CHEKTp 3aJad MPHUIIOBEPXHOCTHOU
reoQU3MKH TpPH CYIIECTBEHHBIX E€CTECTBEHHBIX M TEXHIECHHBIX IOMEXaX. OJTUM KOMILICKCOM
reo(pU3NUECKUX IKCIPECC-METOJ0B MOTYT Takke 3 (QEeKTUBHO U ONMEepaTUBHO peIIaThCs CeHUPHIECKHe
WH)XCHEPHO-TEOJIOTHYECKHE  3aJayd  TPH  CTPOUTENBCTBE  HOBBIX  JUHWA  METPOIOJIUTEHA
MPUTIOBEPXHOCTHOTO 3aJIeTaHusl, a TaKKe OCYIIECTBISATHCS PETYJSPHBI MOHUTOPUHT HHKEHEPHO-
TCOJIOTHYECKOTO COCTOSHHUS CpeIpl B pailioHaX YKe JCHCTBYIONIMX JIMHWA. MHOTOJICTHUIM OIBIT
MPAaKTHYECKOTO TPHUMEHEHHs] TeO0paJapHOTO 30HAWPOBAaHWS IO3BOJISIET  CJHENaTh  CIeXyIOIIne
00ocHOBaHHBIC BRIBOIGI [11].

Pe3ynpTaThl SKCIIEPUMEHTOB M BBITIOJHEHHBIX Pa0OT CBHUACTENBCTBYIOT 06 3(h(EeKTHBHOCTH MeTOMa
reopasapHoOTO 30HAVPOBAHHS U LIEIECO00Pa3HOCTH €ro MPUMEHEHHUS IS OIICHKH KauyecTBa 3aKpeTUICHHUs
TyHHENIEH IIeMEHTHUPYIONIMMH pacTBOPaMH B BepTUKaIbHOM pa3pe3e. OH oKazajcs HMEHHO TeM
WHCTPYMEHTOM, KOTOPBIH TT03BOJISIET O3 OypeHHs JOTIOHUTEIHHBIX CKBRKUH YBEPEHHO KOHTPOJIUPOBATh
Ka4eCTBO 3aKPEIUICHUsI TYHHENEeW METpPO IIEMEHTUPYIONIMMH DPAacTBOpAaMU KaK P MPOKIAJKEe HOBBIX
JUHUA METPOIIOJINTEHA TIPUMTOBEPXHOCTHOTO 3aJIeTaHus, TaK M Ha YK€ JNeHCTBYIOIIMX €ro y4yacTkax. B
METOANYECKOM IUIaHe Ienecoo0pa3Ho aKIEHTHPOBAaTh BHUMaHWE M Ha TOT (akT, 4To, MPHUCTymas K
reo(U3MYECKUM UCCIIEOBAHUSAM Ha y4acTKaX CTPOUTEILCTBA HOBOH BETKH METPOIIOJIUTEHA, aBTOPHI HE
MMEN HUKAaKOTO MPAKTHYECKOTO OMBITA TPOBEACHUS TAKOTO poaa paboT (B TOM YHCIIE TI0 JINTEPATYPHBIM
WMCTOYHWKAM) M He OBUIM YBEpPEHBI B YCIEITHOM pEUICHWH TOCTABJICHHBIX Iepel HUMH KOHKPETHBIX
WHKEHEPHO-TEOJOTHYECKUX 3aqad. B Takol cuTyanuum ObUI M30paH MHOTOKPAaTHO TPOBEPEHHBIH H
€MHCTBEHHO BEpHBI MyTh - NPOBEACHHE IMOJEBOTO 3KCIIEPUMEHTa I W3YYCHHS BO3MOXKHOCTEH
Pa3IMYHBIX Te0(PU3NIECKAX METOIOB IIPH PEIIeHIH KOHKPETHOM MpakTuieckoi 3afgadn. [logooHOTO poma
IKCTIIEpUMEHTAJIbHBIE PabOThI MOKA3aK Obl HOTEHIMAILHOMY 3aKa3uUKy MPUHIHITHAILHYI0 BO3MOXHOCTD
peIIeHUs OCTABICHHBIX UM 3a71ay, YTO, B KOHEYHOM CYETEe, ¥ MPHUBEIO K MOCICIYIONIEMY BBITTOJTHEHUIO
OTIpeieNIeHHBIX 00BheMOB reom3mueckux padoT. MeToaudeckne W TEXHHUYECKHE BOIPOCHI PEIICHUS
KOKIOH KOHKPETHOH 3ajadd OTpadaThBAIMCh [ETalbHO B TMPOIECCE €€ BBIIOJHEHUS. OJTOT
MOJIOKUTENIEHBIA OMBIT €IIe pa3 MOJYSPKUBACT BAXKHOCTH IIOJIEBOTO JKCICPUMEHTA ISl OLICHKU
BO3MOKHOCTH PEUICHHS TOW WA APYTrOd HOBOW MH)KEHEPHO-TEOJOTHYECKON 3a/laud M YKa3bIBaeT Ha TO,
YTO TAKOTO POJia SKCIIEPUMEHTHI HEOOXOAMMO MTPOBOIUTE O0sIee akTUBHO [12].

Paboma evinornena no PBII-076 «llpuxnadnvle nayunvlie ucciedo8anus 6 o6aacmu KOCMUYECKOU
O0esamenbHoOCmY, MpPAHCNOPMAa U KOMMYHUKAUUU» 8 pamkax npozpammvl «Pazeumue xocmuyecKkux
MEeXHON02Ull MOHUMOPUH2A NPOYECCO8 HA 3eMHOU NOBEPXHOCMU U 8 Tumocghepe, CO30aHUe d/leMeHmHOU
basvl u annapamypwl 0 e2o0 NPogedeHUsl, paspabomra npubopos, annapamHo-npocPAMMHBIX CPeOCms U
noocucmem KOCMUYECKOU MEXHUKU», noonpozpamma «Pazeumue mexnono2uil Ha3emMHO-KOCMUYECKO20
2e00UHAMUYECK020 MOHUMOpUuHea meppumopuu Kazaxcmanay:

- mema «Paspabomamv memoodvi mamemamuuecko2o MoOeIUpOBaAHUs. 0ePOPMAYUOHHBIX HPOYECCO8
6epXHell wacmu paszpeza 3eMHOU KOpbl YPOAHUSUPOBAHHLIX MEPPUMOPULL HA OCHOBE OAHMbIX
OUCMAHYUOHHO20 30HOUPOBAHUSL 3eMAU».
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AJIMATBI METPOHOJIMTEHIHIH KEP BETIHE JKAKBIH
TAY KBIHBICTAPBIHBIH OPHBIHIAFBI ANMAKTAPBIHBIH MHJKEHEPJII TEOQJIOTHSLIBIK KAFIANBIH
3EPTTEYJE F'EOPAJINOJOKAIIMOHIBI 9JIC KOJIAHYIBIH THIMILIITT

A.XK. bugocunos, C.M. Hypaxsinos, A.A. Kanasi6aes, /I.T. llluraes

EXUIC «MoHocdepa HHCTUTYTBD),
«¥ITTBIK FapbIILTHIK 3€pTTEYyJIEp MEH TeXHOJIOrHsIap opTaislrby AK, Anmarsl

Tyiiin ce3nep: ['eopanap, Oip TEKCi3/iK, METPOMOIUTEH, XKepOETTIK Kep/iH KabaTsl, Oy30ailThIH aic.

AnHoTanus. byn mMakanaga AIMaTel METPONIOJIHMTECHIHIH «AsaTtay» OeKeTi aiMarblH TeopaiapiblK 30HIAIECH TEKCEepYiHiH
KOJIZIaHy TOXipHOECiHIH HOTIKeNIepi KopceTureH. Tay sKbIHbICTaphl KaTIapiapblHaa op TYPIi aybITKyJlIap MeH OipTEeKTi eMecCTiriH
AHBIKTAy/1a TeopaaapIbIK 3ePTTEY JKOHE I'CONOrHsIIBIK KapTorpadusiiay )KYMbBICTapbl KYprizinai. TpaHCIOPTTHIK HHOPAKYPBUIBIM
HBICAHZApBIH ko0ajlay JKYMBICTapbl Ke3iHAe Oy3pUTyFa aibll KEJIMEHWTIH MOHHUTOPHHT IiCiH KOJJaHy KasKeTTLUIIri
KOpHITBIHABLUIaHAbl. COHBIMEH KaTap OyJ1 oiic »ep OeTiHe jKaKbIH )KepacThl CBHI3BIKTHI HBICAHAAPIBIH KYPBUIBIC KYMBICTapbIH-
JIarbl HAKThl MHXKCHEPJIi-re0JOTHsIBIK MAceneep i melryae Kounanyra Oonazasl. OFaH KOca, aTajafaH OICTi CalblHFAH METPO
HbICAHAAPBl aliMaKTapbIHAAFbl KOPIIAFaH OPTaHbIH MHIKEHEPIi-TeOJOTHSIBIK KafJallbIHbIH KYHelIl MOHHUTOPHHI >KYMBICBIHA
KOJIIaHy MYMKiHIILTITI Gap.

Tlocmynuna 17.06.2016 2.
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