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AHHOTALIMUA

byn numuiomapik sxo6a Apai TeHI31HIH KypraraH TYOIHJE TYIIbI Ke€p acThl CyJapbliH Oapiay
KoHe Oaranay OOMBIHIIA WH)KEHEPINIK-TEOJIOTUSIIBIK JKYMbBICTAp KEIIeHIH jkKoOallayFa apHasfaH.
XKobanblH OacTbl MakcaTbl — JKOKYHEHI KaJNbIHA KEJITIPY >KOHE alMaKTbIH TI'€O3KOJOTHUSIIBIK
KaFAaiblH TYpaKTaHIbIpy MaKCaTbIH/1a CaKcaysl OTBIPFBI3Y YIL1H KQXKET Cy Ko3epiH aHbIKTay. XKobana
PEKOTHOCIIMPOBKAJIBIK  3€pTTEyNiep, Oyprbuiay, Teo(U3UKAIBIK OJIIeylep, 3epPTXaHAIbIK >KOHE
KaMepaJibIK )KYMBICTap KapacThIpbUTFaH. JKoOaHBIH epeKIeniri — TaOuFu-KIMMAaTTHIK JKaF Jaiiapbl
KMBIH allMaKTa MH)KEHEPIIiK TYPFBIaH OeiiMIenTeH menrimMaepai KoJIany kKoHe albIHFaH IepeKTepre
HET13/1eIreH HaKThl YChIHBICTap Oepy. 2Koba HOTHKECIH/Ie CEHOH JK9HE TYPOH Topu30oHTapbiHAa 888,9
M*/Toy nebutnen Cl caHaThIHAAFBI KepacThl Cy KOPbl aHBIKTAJJIbI, OYJI cakcayll alnkaOblH Ccyapyra
KeTeq



AHHOTANMUA

[annas JUTUIOMHAS pabora HOCBSIIEHA IIPOEKTUPOBAHUIO KOMILJIEKCa
WHXEHEPHOTUIPOTeOIOTHYECKUX PAadOT Ha OCYIIEHHOM JHE APajbCKOrO MOPS C IENIbI0 00ecTedeHus
HKOJIOTUYECKUX MEPOIPHUITUN BOAHBIMU pecypcamu. [TaBHOW 3amaueil sBisieTcss oOecneyeHHe
BOJIOCHAOXKEHHS JJII  OPOIISCHUS CaKcayJlioBOM TutaHTamuu Iutomanapto 500 ra, B paMkax
pPETMOHAJIBHOTO  IMPOEKTAa  BOCCTAHOBIEHUS  JKOcHCTeMbl. B pabore  paccMOTpeHbI
¢usukoreorpaduueCcKue U T€OJIOTHYECKIE YCIOBHS pailoHa, TPOAHAIM3UPOBAHBI PE3yJIbTaThl paHee
BBIITOJIHEHHBIX U3bICKAHUW, ONPEIEICHbl BOJOHOCHBIE TOPU30HTHI, HAPAMETPHI U 3a11aChl TOA3EMHBIX
BoA. [IpoBen€H KOMIUIEKC MPOEKTHBIX MEPONpUATHI: OypeHue, (GUIbTpallMOHHBIC HCIIBITAHUSA,
nabopaTopHble HMCCIEAOBaHUS, THAPOJUHAMHYECKHE pacuéThl. YCTAHOBIEHO, YTO TYPOHCKHUHA U
CEHOHCKHI TOPU30HTHI cojieprkaT 3amackl kareropuu C1 ¢ nedbutom 888,9 M*/CyTKH, IPUTOAHBIE JUIS
JUINTENbHON 3KcIyaTanuu. Pabora omiMyaeTcsi MpUMEHEHHEM COBPEMEHHBIX METOAOB aHan3a,
ajanranued K CypoBbIM IIPUPOJHBIM YCIOBHSAM PETMOHA M BKIIIOYAET NIPAKTUUECKUE PEKOMEHIALNH
JUI JAJIbHEHUIIIET0 OCBOEHUS PECYPCOB.



ANNOTATION

This thesis project is devoted to the design of a comprehensive hydrogeological and
engineering exploration program on the dried bottom of the Aral Sea. Its main objective is to identify
groundwater sources to support the irrigation of a 500-hectare saxaul plantation, contributing to
ecological restoration efforts under a regional environmental initiative. The project includes the study
of physical and geological conditions, review of historical data, identification and characterization of
aquifers, and estimation of groundwater reserves. The research encompasses reconnaissance, drilling,
geophysical surveys, filtration tests, laboratory analyses, and hydrodynamic calculations. As a result,
sustainable groundwater reserves of 888.9 m3/day (C1 category) were confirmed in the Turonian and
Senonian horizons. The work is notable for applying modern assessment techniques, integrating field
data, and providing actionable recommendations tailored to the harsh environmental conditions of the

Aral Sea region
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BBEJIEHUE

Opno¥i 13 Hamnbosiee OCTPBIX HKoJormyeckux mpobinem lLleHTpanbHol A3zuu
ocTaéTcsi Karactpopuyeckoe oOmeneHue ApaiabCKoro Mops. 3a MOocleaHHe
JECATUIICTUS] HEKOHTPOJIUPYEMBIN 3a00p BOJIbI U3 MHUTAIONIUX €ro peKk AMynapbs U
CoIpaapbs NpUBEI K 3HAYUTEIIBHOMY COKPAILIEHUIO BOJHOM MOBEPXHOCTH, UTO BBI3BAJIO
CEpBE3HBIC TOCIEACTBUSA KaK JUIsl OKPYXKAIOLIEH CPEMbl, TaK U I 340POBbsl MECTHOIO
HaceneHusa. HapymieHue BogHOro OanaHCa M BBICBIXAHUE 3HAYUTENIBHOM YacTH
aKBaTOPUM TPHUBEIM K OOpa30BAaHUIO OrPOMHBIX IUIOIIAJEH COJIOHYAKOB U
e QIALUOHHBIX YYaCTKOB, OTKyJa B aTMOC(epy €KEroHO MOJHUMAIOTCS MUJUIHOHBI
TOHH IIBUIM, COJIM U BPEIHBIX XMMHUYECKUX COCIMHEHUM, PaHEE HAKAIUIMBABIINXCS B
MOPCKOH BOJIE.

MexTyHapoJHO€ KOJIOTHYECKOEe COOOIIECTBO MPHUIILIO K BBIBOY, YTO MOJIHOE
BOCCTAaHOBJIEHUE ApaJbCKOrO MOpPS B €ro INPEXHUX TPAHALNAX IPAKTUYECKH
HEBO3MOXXHO. OJIHaKO KIIOUEBOM 3aJaueld CTajo YIY4YIIEHHE TE€03KOJIOIMYeCKOn
00CTaHOBKH Ha BBICOXILEM JTHE MOPS U MPUJIEralolIuX TeppUTOpUsX. B cBA3M ¢ 3TUM
MIPUOPUTETHBIM HAIIPABJICHUEM CTaJI0 CHUYKEHUE MBLJIEBBIX BEIOPOCOB U CTAOMIIM3ALUS
ITOYB.

OCHOBHYI0 HHUIIMATUBY B pEUIEHUU TaHHOU MpoOieMbl B3sJ1 Ha ceba KazaxcraH,
a Takke Y30€KMCTaH NMpU aKTUBHOM MOIJEPIKKE MEXAYHAPOJHBIX OpraHu3aluil, B
nepByto ouepeabr — ArentrctBa CIIA mo mexmaynapoanomy pazsutuio (USAID).
Nmenno npu coxaeiictBun USAID Obuin pa3paboTaHbl W HayaThl MPOTrPaMMBI 1O
JIECOMENIMOPAIMU U O3E€JICHEHHUIO BhIcOXIero aHa Apana. OgHuMm u3 3¢ QEeKTUBHBIX
pElIEHU CTalo O3€JIEHEHWE TEPPUTOPUHU C HCIIOJIB30BAHHEM  YCTOWYMBBIX
SHAEMHUYHBIX PACTEHHI, B TMEpPBYI0 oOuepelb — cakcaysia, KOTOPbIA CIOCOOeH
IPOU3PACTATh B SKCTPEMANIBHBIX YCIOBUAX C MUHUMAJIbHBIM YPOBHEM I10JIMBA 32 CUET
arMoc(EepHBIX 0CAJKOB U BJaru, HaKarjJuBaeMoM B IOYBE.

Jlopa Uwmsmo, gupekrop JlemapramMeHTa 3KOHOMMYECKOIO  Pa3BUTHUS
Pernonansuoii muccun USAID B IentpanbHoit A3um, ckazana: «lIpegocraBienue
NOMJEPKKA M IOBBIICHHWE MOTEHIMaNa Uil peanu3aluyd TIOCYIapCTBEHHBIX
MHUIIMATUB — 3TO OJIMH U3 CIOCO0OB, ¢ MoMoIbio kotoporo Coenunennsie llItarsi
CTPEMSATCS UCIIOIb30BaTh CBOM ONBIT /IS NOBBIILIEHUS YKOHOMUYECKOTO ITPOLBETAHUSA
u yctoitunBoro pa3Butus LlenTpanbHoil A3un. Takue npoeKThl, KaK 3TOT, HAlPABJIECHBI
KAaK Ha yJIy4YIlICHHWE yCJIOBMHM JKU3HU M CO3JaHHME yCTOMYMBOCTH, TaK U HA Pa3BUTHE
COTPYAHHMYECTBA MEK]Iy CTPAaHAMHM B JIOJITOCPOYHON MepcreKTuBe»| 1]

IIpy 3TOM wHCCnenoBaHMS MOKAa3bIBAKOT, YTO € YYETOM arpOTEXHUYECKUX
MEpONPUATHN, TAKUX KAK IOATOTOBKA IOYBBI, YXOX 3a IMOCAJAKAaMHA M OpraHU3alus
KaIleJIbHOTO WM MUHUMAJIBHOTO TOJIMBA, MOXKHO JTOOUTHCSI BBICOKOM MHTEHCUBHOCTHU
pOCTa ¥ yCTOMYMBOCTU PACTUTEIBHOCTH.



B 2022 roagy npu nonnepxkke USAID Obuta mpoBeneHa KpymHOMacIITaOHas
ONBITHAs MOCAJKa pAcTEHUW Ha BbIcoxueM AHe Apaina. [lomyyeHHbIe pe3ynbTaThl
MPOJIEMOHCTPUPOBAJIN MOJIOKUTEIBHOE BIUSHHUE TAKHMX MEPOIPUATHI HA COCTOSHHE
MI0YB, CHUKEHHE MBLIEBBIX Oyph U YITy4IlIEHUE SKOJIOTHYECKONH OOCTaHOBKH B PETHOHE.
OTU JaHHBIE CBUAETEILCTBYIOT O HEOOXOAMMOCTH MPOJOKEHUS M PaCIIUPEHHS
NnoJOOHBIX paboT, a Takke 0OOCHOBAHHOCTU YBEJIMYCHHS IUIOMIAAN O3€JICHEHUsI TPU
yCIIOBUH 00ecrieuyeHus BOAON COOTBETCTBYIOLIETO KayecTBa U 00bEMA.

Hacrosiimast aumiiomHas padoTa HarpaBi€Ha Ha MPOEKTHPOBAHUE KOMILIEKCA
MTOMCKOBO-Pa3BEJOYHBIX pabdOT ¢ LEIbl0 O0ECHNEYEeHHs] TaKUX HKOJIOTHYECKHX
MEpOINPUATAA BOAHBIMU pecypcaMu. IIpoekT oxBaTbIBaeT BeCh LMK, BKIIIOYas
PEKOTHOCIMPOBOYHOE 00cCen0BaHNEe, OypeHHEe MOMCKOBO-Pa3BEJOYHBIX CKBAKUH U
MIPOBEJIEHNE ONBITHO-(DUIBTPALIMOHHBIX PAOOT.

ABTOpBI MPOEKTA MPUHUMAJIM yYacTHE B 10JIeBbIX paboTax B 2024 rony B paiioHe
ApanbCcKoro Mopsi, rjiae ObUTM CBUIETEISIMH Pe3yJIbTaroB MPOBEACHHBIX paboT 2022
roga. Yto moBiieks10 3a cOO0M U0 paCIIMPEHUS TIJIaHTAIMK caKcayJa.

Aral Sea

Pucynok 1 — aspocHuMok - ¢ororpadust Apansckoro mops 1973 - 2010 . .
npenocrtasiaeHHas B cratbe «IIpaButensctBo CHIA npencTaBiiseT NPOEKT MO
CO3JAHUIO «0a3UCa» ISl BO3POKICHUS IKOCUCTEMBI APaJIbCKOTO MOPS»)

1 ®usuko-reorpapuyeckas XapakTepucTuKa paiiona
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KmroueBble 0COOEHHOCTH KJIMMara — 3TO HM30BITOK TeIla, HEXBaTKa BIard,
JIOJITOE, KApKOE€ M CyXO€ JIeTO, KOpPOTKas, HO TeIias 3MMa, a TaKXe BbICOKas
UCIIapsEMOCTb.

Bacceiin Apanibckoro Mops pacnojoXeH B IEHTpajbHOW yacTtu EBpasuu u
OXBaTBHIBACT CYOTPONMUYECKUE IMUPOTHI M IOKHYIO YacTh yMEpPEHHOW 30HBI. M3-3a
KOHTUHEHTAJIbHOTO MOJIOKEHUS, YIAIEHHOCTH OT MOPEN U OKEAHOB KJIMMAT B PETHOHE
SIPKO BBIPAQ)KEHHO KOHTUHEHTAIbHBIN U 3aCYIILJIUBbIN.

Knumar tepputopun OacceitHa ApajbCKOrO MOPSi OTHOCUTCS K IYCTHIHHOMY,
PE3K0 KOHTUHEHTAJIbHOMY U KpaliHe cyxomy. B urone cpeansis TeMmreparypa Bo3ayxa
cocraBisieT +24...+26°C, a mMakcumanbHasg moxer nocturarb +45°C. SIHBapp Ha
I0T03amnajie  XapakTepu3yeTcs cpelHer Ttemmeparypou -6...-8°C, a Ha ceBepe u
ceBepoBocTOKe -11...-12°C. MunumaneHas temneparypa gocrturaet -38°C. B 3umHunii
MepUOJl CEBEPHAsl U CEBEPO-BOCTOUHAS YACTU APAILCKOTO MOPSI OKPBIBAIOTCSI JIbJIOM.
T'omoBO€ KOMMYECTBO OCAIKOB BapbHpyETCs: Ha toro-zamajae — okoino 100 mMm, Ha
CeBEpPO-BOCTOKE — 110 125—-130 mm.

B nmycteiHHBIX  paiionax CpeaHed A3uum  TeMmmeparypa BO3ayxa H
IPOAOJDKUTENBLHOCTh TIeproAa 0e3 3aMOpPO3KOB YBEIMYMBAIOTCSA C ceBepa Ha ior. B
IOKHOM YacTH KIMMATHYECKUX 30H CpEOHAS TEMIIEparypa IOJIOKUTEIbHAs Ha
npotsikeHuu 11-12 mecsnes B roay, B CpeIHEN YacTH MyCThIHb — 8—14 mecsneB, Ha
ceBepe — 7—8 wmecdneB. BeretanMoHHBIM MEpUOA, KOTAA CPEIHSAS TeMIleparypa
npesbimaetr 10°C, Ha rore mjaetr cymmy temneparyp 45-56°C, na cesepe — 32-40°C.
B roxHbIx paitonax (Kapakymsl u KbeI3pUTKyMBbI) 1€TOM (PUKCUPYIOTCS SKCTpEMasbHbIE
Temriepatypsl 10 +48...+49°C, a Ha ceBepe BO3MOXKHbI MUHUMYMBI J10 -36°C.

Ocanku B OCHOBHOM BBINA/IAIOT 3UMOM U BECHOM, UX KOJIMYECTBO 3aBUCHUT OT
penbeda: Ha paBHUHAX U HU3KUX Tpearopbix — oT 90 mo 450 MM B roj, B ropax — Ji0
1000-1500 mm. ITo MHOrOJIETHUM AaHHBIM, CaMble JOXIJIUBBIE MECAIBI — MapT U
amnpelib, CaMbI€ CyXH€ — C HIOHS MO aBrycT. Ha paBHUHHBIX TEPPUTOPHUIX YUCIIO THEH
¢ ocaakamu B roxy Bapeupyercs ot 30 go 70.

MHoroneTHre HaOMIONEHHUS MOKAa3bIBAIOT, UTO CPEIHUE MECSYHBIE OCAJKU
cocTaBistoT ot 5,0 10 18,6 MM, HAMMEHbIIME — B CEHTAOpPE, HaNOOIbIINE — B MapTe
U amnpere.

Bricokue Temmeparypbl M HEIOCTAaTOK BJard CIOCOOCTBYIOT MHTEHCHUBHOMY
ucnapenuto. Ilpu ruapoMopdHbIx ycnoBusx wucnapsemoctb (Er) 3HaunTensHO
MPEBBIIIAET KOJIUYECTBO OCaakoB — B 1,26—4,55 pa3za — B OCHOBHOM 3a CYET
UCIIADEHUsT TPYHTOBBIX BOA. BOAHBIM peXHUM TakuxX II0YB BBIIIOTHOW, a €ro
MHTEHCUBHOCTH MPU ypOBHE IpyHTOBBIX BoA (YI'B) < 3,5 M Mmoxer coctaBnsts ot 0,35
10 3,55 OT rogoBO# CyMMBI OCAaJIKOB.[2]

Masnoe KOJIMYEeCTBO OCAJKOB U BBICOKAas HCIApPSEMOCTh OOYCIIaBIUBAIOT
NOBEPXHOCTHOE M HE3HAYUTEIBHOE YBIAXKHEHUE TIOUB, & TAK)KE HAKOIUJIEHUE COJIEH B
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BEpXHEM MeTpOBOM ciioe. [loaropasie paBHUHBI 00IaAAI0T Yy Th JYUITUMHU YCIOBUSIMU
YBII&XXHEHUS U IPOMBIBAHHUS TTOYB.

Tabnuma 1.1 — CymmapHas exemecssyHasi BBICOTa aTMOC(EPHBIX OCATKOB (B MM)
3a nepuof ¢ 2001 mo 2022 rr no MC Apanbckoro Mopst

Mecspl
Cp. Cymm.

Ton 0.
1 1 11 v A4 \Y| vl | vil | IX X Xl | X1 | €99 | 3arox

2001 | 149 | 2,8 | 4,6 | 11,7 | 3,8 7,6 11,3 4,7 | 56 | 152 | 11,0 | 13,7 | 891 106,9
2002 | 22,6 | 14,7| 269 | 38,6 | 57 | 249 | 0,1 | 0,5 - 4,1 3,6 | 11,5 | 13,93 | 153,2
2003 83 | 104 | 398 | 43 | 483 | 101,1 | 21,1 | 0,0 | 6,4 | 3,1 | 184 | 3,2 | 22,03 | 2644
2004 | 15,7 | 30,8 | 2,0 | 20,7 | 2,1 7,0 |1206| 42 | 00 | 10,1 | 18,5 21,8 | 12,79 | 153,5
2005 | 156 | 3,8 | 11,6 | 1,0 | 4.2 7,4 LIy 76 | 00| 0,0 | 7,2 | 33 5,23 62,8
2006 | 2,7 | 40,8 | 11,5| 12,3 | 0,3 2,2 0,8 - 4,1 | 363 | 156 | 6,2 | 12,07 | 1328
2007 | 13,1 | 85 | 14,5| 11,9 | 263 | 0,6 18,8 | 12,7 - 34 | 20,1 | 3,1 | 12,09 133
2008 8,8 2,5 | 11,4 149 | 20,6 | 455 | 260 0,0 | 11,8 | 204 | 2,1 | 21,3 | 1544 | 1853
2009 | 15,0 | 5,8 | 13,6 | 23,2 | 8,0 13,1 | 0,0 | 144 | 74 | 21 6,4 | 50 | 950 114
2010 | 29,7 | 10,7 | 22,7 | 19,3 | 0,6 0,0 571 63 | 03 9,5 | 48 | 22 9,32 111,8
2011 4,1 | 294 92 | 11,7| 1,9 3,6 45 | 149 0,7 | 245 | 44 | 7,7 | 972 116,6
2012 0,3 1,5 | 459 | 10,5 39,7 | 11,6 | 3,3 | 43,5| 7,9 | 14,1 | 11,4 | 5,0 | 1623 | 194,7
2013 | 23,2 | 0,9 | 30,3 | 48,5| 5,2 4,7 42 |1 159 0,8 | 48 | 82 | 262 | 1441 | 1729
2014 | 10,5 | 95 | 49 | 11,2 | 2.2 2,0 04| 00 | 17,7] 149 | 164 | 11,0 | 839 | 100,7
2015 6,2 | 273 | 229 26,6 | 298| 0,0 0,0 | 0,0 | 0,0 | 49 | 51,4 | 18,9 | 1567 188
2016 | 13,5 | 6,5 | 259 | 25,7 | 16,0 | 264 | 2,1 - 12,4 | 2,2 1,9 | 25,0 | 14,33 | 157,6
2017 | 14,6 | 5,6 | 13,5]| 2,4 | 5,7 0,8 70 | 1,9 | 29 | 18,0 23,5| 16,4 | 936 | 1123
2018 | 139 | 10,3 | 152 | 04 | 0,0 2,6 1,8 | 40 | 40 | 17,5| 8,6 | 146 | 7,74 92,9
2019 | 33 81 | 37,5| 31,5 | 0,0 0,4 75 1 1,4 | 10,4 | 1,2 | 16,5 | 21,7 | 11,63 | 139,5
2020 | 264 | 2,7 | 0,0 | 234 | 7.8 2,2 |31,0] 3,0 | 00 1,0 | 59 1,5 8,74 104,9
2021 1,6 | 6,0 | 12,7 | 11,8 | 2,2 0,7 1541 0,0 | 2,5 1,9 | 42 | 163 | 6,28 75,3
2022 6,2 | 17,1 | 32,8 | 248 | 17,3 19,64 | 982

Cpsn. | 123 11,6 | 18,6 | 17,6 | 11,3 | 126 | 87 | 71 50 | 100 124 | 122 | 12,0 135,1

Mun. | 0,3 0,9 0 0,4 0 0 0 0 0 0 1,9 1,5 523 62,8

Make. | 29,7 | 40,8 | 459 | 48,5 | 48,3 | 101,1 | 31 | 43,5| 17,7 | 36,3 | 51,4 | 26,2 | 22,03 | 264,4

B rugpomopdubIx manmmadTax pazauus MeXay CcyO0O0OopearbHBIMH |
CyOTpONIMYECKUMHU TYCTBHIHSIMH BBIPDAKCHBI CUJIbHEe. Hampumep, KpuTudeckas
rTyOMHa 3ajJieraHus TPYHTOBBIX BoJ Bo3pacTaet ¢ 250 cm Ha ceBepe 10 300 cM Ha ore,
YBEJIMYUBAIOTCS UCTIAPSIEMOCTh M UCTapeHue ¢ MoBepxHocTH noyB. [Ipu oguHakoBoM
YPOBHE TPYHTOBBIX BOJI HICTIAPEHHE B IOKHBIX CyOTPOIMMUECKUX MTyCTHIHIX MOXKET OBITH
Bbllle B 1,7 pa3a MO CpPaBHEHHIO C CEBEPHBIMH. OTO TMPUBOJUT K AKTUBHOMY
BBITIOTHOMY PEXXHUMY U HAKOTUICHUIO COJICH.

Takum oOpa3zoM, KIIMMaT paBHUH OacceitHa ApaabCKOTO MOPSl XapaKTepU3yeTcs

BBICOKMM OO€CIeUECHHUEM TEIUIOM M KpaﬁHe CJIa0BIM €CTECTBECHHBIM YBIA)KHCHUCM.
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Koaddunuent apuanoctu cocranisier menee 0,12—0,30, konTuHeHTaTBHOCTH — 220—
290, a ungekc cyxoctu — 2,5-12. Knumar cyO060opeanbHBIX U CyOTPONMUYECKHUX
yCThIHb U MOJIYITYCTHIHB B LIEJIOM CXOX.

[Toromueie ycioBus paBauH CpenHeit A3un CioCOOCTBYIOT YEPIKAHHIO COJICH B
mouBax aBToMop(dHOro psima Ha mryomHe 0,5-1,5 M m3-3a crmaboro arMocdepHOro
yBiIaxHeHus. B mouBax tmapomopdHoro psma npu YI'B menee 3-3,5 M conm
HAKaIlJIMBAIOTCSl aKTUBHEE 32 CYET BHICOKOM HCIApSIEMOCTH.

JInst apuIHBIX TEPPUTOPHUN XapAKTEPEH BBIPAKEHHBIM BETPOBOM pexuM. Berep
UrpaeT BAKHYIO pOjib B OpMUPOBAHUU pelibeda, 0COOCHHO B MECUAHBIX MYCTHIHAX, a
TaKkKe CIOCOOCTBYET UCTIapEHUI0 U TiepeHocy colieil. Ha mobepexbsix Kacnuiickoro u
ApanbCKOro Mopeu cpefHsisi CKOpOCTh BeTpa JjocTuraet 6 M/c. Ha 10)KHbBIX paBHUHAX
OHA COCTAaBJIIET OKOJO 2 M/C, HO Ha MPEArOpPHBIX TEPPUTOPHUSAX U B MEKTOPHBIX
nonvHax (Hampumep, B [omoaHol crenu) MoxeT gocturars 34-36 m/c.

[lo ce3onam, HanOosiee CHOKOWHBIE IO BETPOBOM AKTUBHOCTU MECSLBI —
CEHTSAOPb U OKTSOPb, a caMble BETPEHbIE — C sTHBAps M0 Mai. B 11e10M peruod Mo>xHo
OTHECTU K 30HE YMEpEHHBIX BeTpoB. OJIHAKO, B CBS3M C ocyllieHueM OeperoB Apaia,
poJib BeTpa Kak (aktopa mbliie- W coJieliepeHoca pe3ko ycuiuiachk. [lo maHHBIM
uccnenopareneit (boposckuit, 1978; Oprnora, 1983), B HekoTOphIX paiioHax CpenHeit
A3UM KOJIMYECTBO COJIEH, NEPEHOCUMBIX BETPOM, MOXKET NOCTUraTh 3—5 TOHH Ha
reKTap B TOJ.

Bocrounoe [Ilpuapanbe mnpeuMyIIeCTBEHHO MPEACTaBICHO OOIIUPHBIMU
IJIaCTOBBIMU PAaBHUHAMM, BO3BBIIIAIOIIUMUCS HAJl YPOBHEM MOpPS Ha JECATKHA METPOB.
OTH paBHUHBI OBIBAIOT KaK POBHBIMH, TaK M MEPECEUEHHBIMU MECYAHBIMH Y0JIOBBIMU
dbopmamu penbeda TuO0 COCTOAT U3 YEPEIYIOMIMXCS TIIOCKUX YUaCTKOB M TITyOOKHUX
BIIaJIH. B 11eHTpe 3amaiHoN YacTu TEPPUTOPUH PACTIONOKEeHA ApalibCKasi KOTJIOBUHA,
HAaXOIAIIASICS HAa CTBIKE CTPYKTYPHBIX HampaBiieHMM Ypana u Tsasb-lllans —
CyOMepHIMaHaTbHOTO U CYOIIUPOTHOTO COOTBETCTBEHHO.

CesepHoe [Ipuapanbe, Haxos1IEecs Ha CEBEPO-3aI1a/ie UCCIEyEMOro PETHOHa,
BKJIFOYAE€T HHU3KO€ IUIaTO C OCTAaTOYHBIMH CTOJOBBIMU BO3BBIIIEHHOCTSMU H
CTyneH4arbiM penbedoM. Mexay HUMU HaXOASITCS MOHUKEHUS C COJIOHYaKaMHU U
IIECKaMH, BKJIO4Yas MaccuBbl bonbmmx u Manbsix bapcykos, a Ttakxke IIpuapanbckux
KapakymoB. Ot reoMop(OCTpyKTYpbl HIUIFOCTPUPYIOT «OOpaTHBIN» peabed —
MOJIOKUTEILHBIM T€OCTPYKTYpaM COOTBETCTBYIOT BIIQJIMHBI, a OTPULIATEIbHBIM —
BO3BBILIEHHOCTH.

Ha  cesepo-BocTOKE  pacrmonaraercss — YayTayCckas  BO3BBILICHHOCTb,
peacTaBiIsAtoNIas cCoO0l OCTaTKU APEBHEN TOPHOU CUCTEMBI ¢ BhIicoTamu 70 1133 M u
pacusieHEHHBIM penbedom. OT He€ BO BCE CTOPOHBI OTXOAST BPEMEHHBIE BOIOTOKH, B
TOM 4uciie peka KaiMakksipraH, BliaJaroias B ropbko-coiénoe o3epo lenkapTenrus
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— caMyl0 HU3KYIO TOUKY Ha ceBepe (80 m). Mexny Yayray u CeBepubiM [Ipuapanbem
pacKuHyJlach paBHMHA, TMeEpexoidilas K ry B IUIABHO IOJHHUMAIOLIEECS
HuxxneCpipnapbHHCKOE CBOIOBOE MOAHITUE C BBICOTOM 10 266 M.

IOxHas yacth TeppuTOopum 3aHsATa myctbiHel KbI3puikyMbl ¢ BeicoTamu oT 53,4
o 332 M. Pemped 3mech TpAIOBO-SYEHCTHIA, KOTIOBHHHO-SYEHUCTBIA |
rpsaaoBoOyTrpucTsiii. OCHOBY penbeda COCTaBISIET ApPEBHEE IUIaTO, PacCEeu€HHOE
BraguHaMu m1youHo# 10 100 M. B meHTpanbHON U CEBEPHOU YACTAX MpeoOinanaroT
KOJIBIIEBBIE TIOHBI, OKPYKEHHBIE NEISIIMOHHBIMUA KOTIOBUHAMH AruameTpoM 20—40 M.
[leckn YaCTUYHO 3aKpEIIEHbI PACTUTENBHOCTBIO, MPOYHOCTD 3aKPEIJIEHUS BO3PACTAET
K BOCTOKY.[3]

Ha I0T0-3amaze PacIoIOKEH JENBTOBO-AJUTFOBUAJIBHBIN panoH,
chopmupoBaHHBIA TpU BHaJAeHUUM AMynapbu B Apall, ¢ MHOTOYUCICHHBIMU
OTBETBJICHUSMH U OPOCHUTEIILHOM CEThIO, COJIOHYaKaMU U 03€pamMu. DTa paBHUHA SIPKO
BbIIeNIsieTCS HA (poHEe MyCThIHb YCTiopTa, KbI3bUIKYyMOB M 3ayHry3ckux Kapakymos.
[Inockass MOBEPXHOCTh paBHUHBI, CHOPMUPOBAHHAS JAEJIBTOBBIMU OTJIOKEHUSMH,
NOHMKAETCS Ha CEBEP — K Apaiy, ¥ Ha 3ana] — K CapbIKaMbILICKON BaauHe. B 3Toi
30HE€ MeCTaMH BO3BBIIIAIOTCA YYaCTKM MEJIOBBIX M HEOT€H-NAJIEOr€HOBBIX MOPO/I.
[TpaBoGepexbe AMynapby BKIIOYAET JICJIBTY AK4alapbu, OTAEIEHHYIO yCTynoM a0 1,5
M C D0JIOBBIMU ITECKAMH.

B nenTpanbHOii CyOIIMpPOTHON YacTh peruoHa pacnoiaraercs: CelpaapbUHCKas
aJUTFOBUAJIBHO-/IENIBTOBAsI paBHUHA C NOJIUHOM p. ChIpapes U €€ IpEeBHUMU pyciIaMu
— JKanapapes, KyBannapes u np. Ha 1oro-Bocroke oHa NEpEXOIUT B MPEATOPHYIO
paBHuHy xpebta Kaparay ¢ ormerkamu 500—750 M. JIeBoGepexbe Coipaapbu HOKPHITO
I'psAIOBBIMU U OapXaHHBIMH NeckaMu — 4acTbio Kbi3puikymoB. Ha ceBepo-BocToke, y
peAropuil Yiyray, JeKUT NecYaHblil MaCCUB ASIKKYMBI.

Brickixanne Apana mpuBeno K 0Opa30BaHUIO TECYAHO-TTIMHUCTOW pPaBHUHBI
BJIOJIb OBIBILIETO MOOEpexbsi ¢ oTMeTkaMu 32—-53,4 M (Ha 2003 1.), mepeceyéHHOM
COpOBO-ACPIALMOHHBIMU TOHMKEHUSIMHU U S0JI0BBIMHU (pOpMaMHU pesibeda.

CoBpeMeHHBII penbed perrnoHa BKIOYAET OCHOBHBIE MOP(OTr€HETUYECKHE
TUIIBI, OMNPENEISIIOUIME HANPABICHUE M WHTEHCUBHOCTH IOJ3EMHOIO BOJHOIO U
CoJIeBOTo cTOKa TypaHCKOM IIUTHI. DTO: 3PO3UOHHBIE U IEHYNAIMOHHBIE HU3KOTOPbS
Y BBIPOBHEHHbBIEC TOPHBIEC
noBepxHoctu  (Ymyray, Kaparay, bBykanrtay, Cynran-Yuszgar); mjacToOBbIC

JNEHYIAlMOHHBIE BO3BBIIIEHHOCTH, IEPEBESIHHBIE TJIATO U PAaBHUHBI
C COJIOHYAKOBBIMHU BIMAJMHAMU; AJUTIOBUAJIBLHO-JIETIBTOBbIE paBHUHBI ChIpAapbu U

CTapOpeUYuy ¢ MPEArOPHON
npostoBralibHON paBHUHOM (Kaparay); 03€pHblie paBHUHBI Mexay Coipnapbéil u Uy-

Cappicy; MOpcKHe, 03EpHBIE, ATIOBUAIBHBIE U 0JI0BbIE PABHUHBI; IECUAHbIE

MaccuBbl Kei3puikyMmel, Kapakymel, Apsickymsl, bapcyku u ap.
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Camast rry0oKasi pacuJIeHEHHOCTh XapaKTepHa JJIsl HU3KOTOPUH 1 BEIPOBHEHHBIX
napeBHUX 171aT0 — 100—400 M, /7151 OCTAHIIOBBIX MEJIKOCOTIOUYHBIX BO3BBIIIIEHHOCTENH —
60—100 M. MeHbl1asg pacuI€HEHHOCTh — y aKKYMYJISITABHBIX PAaBHHH: MPEATOPHBIX
(1-50 ™), ammoBuanbubix (1-100 M), 03épHBIX U MOpckux (1-3 M), mepeBesTHHBIX U
20iI0BBIX (3—15 ™). Dpo3uoHHBIE U JACHYJALMOHHBIE PaBHUHBI 3aHUMAIOT
IIPOMEXKYTOUHOE MosoxkeHnre — ot 10 1o 60 m.

[mybuna pacunenéHHOCTH penbeda OKa3bIBaeT BIUSHUE HA PEKHUM TOJ3EMHBIX
Y HamoOpHBIX BOJ, UX BOJOOOMEH, XUMHYECKHUI COCTaB, PECypChl U MPUTOAHOCTH K
XO035IICTBEHHOMY HCIIOJIb30BaHUIO.

Ha Bricoximiem aHe Apaiia pa3nudaroT Takue Gopmel penbeda:

DonoBsie GopMbl, HOPMUPYIOIITUECS MO ACHCTBUEM BeTpa — psiou,
MUKPOTIOAHSTHS B BUJIE MecUaHbIX kocuuek. Ciabasi paCTUTEILHOCTD HE CIEPKUBACT
necyanyro aesaiuro.

OpO3MOHHO-aKKyMYJISITUBHBIE (DOPMBI, BbI3BaHHBIC JCHCTBHEM BOIBI — Ha
COJIOHYAKaX B BUJIE MATEH C COJITHON KOPKOM.

[Ipocanounsie HOpMBI — TPEHIMHBI, TPOBAIBI (MECTHOE Ha3BAHUE «OKIAHBI).

Mukpopenbed OMOreHHOTO MPOUCXOKIAEHUS — HOPBI )KMBOTHBIX, Oyrphl MO
pacteHusiMu. PacteHuss ¢ pa3BUTOM KOPHEBOW CHUCTEMOM CO3MAIOT YCTONYMUBBIE
70J10Bble  OcTaHlbl. Onajg crmocoOCTBYeT 3aKpEIJIEHUI0 TIeCKa, BOKPYI KYyCTOB
bOpMUPYIOTCST «BETE€TaTUBHBIE» OYTIphl 10 2—3 M BBICOTOM ¢ KPYTHIMH CKJIOHAMHU U
OKpYIIIOH (hOpPMOIA.
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Pucynok 1.1 — fkops Ha done penbeda ocyieHHOro 1Ha ApanabCKOro Mops
(dororpadus cnenana npu oocnenoBanuu 09.06.2022 r.)

OnuceIBaeMbIil paiioH BXOTUT B 0ACCEH ApaibCKOTO MOPSI — 3TO KpyITHEHIIIee
3aMKHYTO€ BOJHOE€ MPOCTPAHCTBO, KOTOPOE B MPOLLIOM IMOJYy4YaJIO IUTAaHUE B
ocHOBHOM 0T pek Ceipaapps u Amymapea. Mx BomooOecrneyeHUE MOJHOCTHIO
OMPEEIIIIO KaK YPOBEHb BOJIbI, TaK U COJIEHOCTh B Apasie. KpoMe 3THUX ABYX peUHBIX
CUCTEM, OacceiiH BKJIIOYAET JIBa BHYTPEHHUX OECCTOUYHBIX palioHa: CeBepoapaibCKuii
(c ozepom Ilanmkap-Tenrus B 1eHTpe) Ha ceBepe U KbI3BUIKYMCKUN (3aHSTHIN
OJTHOMMEHHOM IMyCThIHEH) Ha FOTE.

Celpnapbs HaunHaetcs B ropax Tsanb-Illans 3a npegenamm Kaszaxcrana. Eé
mmHa — 2137 kM, a miomaas 6acceitna — 462 Teic. kM2, [10TOK peku peryiaupyercs
KackagoM Bojpoxpanwmil: K3pul-OpauHckuMm, YapnapuHckum, KailpakkyMckuM H
TOKTOTryJIbCKUM.
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PucyHnok 1.2 — okpectHOCTH nenbThl peku Colpaapbs

Amynappsi Oepér Hauanmo B Ilamupckodl TOpHOW cHCTEME Ha TpaHULE C
AdranuctanoMm (HaumHassch Kak peka IIsnmk). E€ mnmuna — 2275 kM, a OacceitH
oxBartbiBaeT 492 Thic. kM>. Kak u Celpmapbs, AMyaapbsi 3aperyivpoBaHa psaoM
ruApoy3ioB. IIpaktnueckn Bech pedHoil cTok (10 99 mpoueHT) dopmupyeTcs 3a
IIpeeIaMu UCCIIEyeMOU TEPPUTOPUH U ITOCTYIIAET B HEE C CONPEACIBHBIX CTPaH.

Pucynok 1.3 — Pexa Amynapbs
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N3-3a octporo aeduiMra MpUpOAHBIX MOBEPXHOCTHBIX BoJ, B Kazaxcrane u
VY30ekucTaHe MOsSBUJIMCh MHOTOUMCIIEHHBIE UCKYCCTBEHHBIE BOAOEMBI, IMOIMOIHIEMbIC
3a cué€T cOpoca IPEeHANKHO-KOJUIEKTOPHBIX U MaBOJKOBBIX BOJI. CaMbIMU KPYITHBIMH U3
HUX SIBIISIIOTCS 03€pa Alnapkyib U CapblKambllll, HAXOASIINECS COOTBETCTBEHHO HA
FOTO-BOCTOYHOM U I0r0-3aMaJHON OKpanHax UCCIEyeMOro paiioHa.

B 1960 rony mioniaas ApajibCKOro MOpsi COCTaBiisyia 66 ThIC. KM? IIPU YPOBHE
BOIbI 53,41 M Haxm ypoBHeM Mopsi. Torga 0HO OBLIIO YETBEPTHIM IO BEITUYMHE B MUPE
nocie Kacmmiickoro, Bepxunero (CIIIA) u Buxropun (Adpuka). B ero xomioBune
HaxXOQWINCh KpymIHbIE ocTpoBa — Bo3poxnenus, bapcakensmec, Jlazapesa, a Takxe
MHOKeCTBO MelkuX. Camas mniyOoKas TOYKa HaxXoQwilach y 3alagHoOro oOepera u
onmyckaiace Ha 69 M Hrke ypoBHA Mops 1960 roma, To ectb Ha 15 M HUXKE YpOBHS
bantuiickoro mops. J1o 3T0ro BpeMeHu ypoBEHb BOJIbI KOJIeOaJICs YMEPEHHO — OKOJIO
3 M B TEUEHHE BEKA U 25 CM B TEYEHHUE rOJa.

Jlo 1960 roma BomHO-cosieBOM OamaHC Apaja MOIJAEPKUBAJICA 3a CUET CTOKA
Ceipaapbu u Amynapeu. B nepuon 1911-1960 rr. ux cymmapHbIi CpeTHET0J0OBOM CTOK
cocTanisit okosio 117 km? (80 km® — Amynapss, 37 km® — Ceipaapbsi), U3 KOTOPbIX 56
kM® octuranu mops (42 km® — Amynapesd, 14 km® — Ceipaapbs). Munepanu3zanus
Boj cocrtarisia B cpenneMm 0,47 u 0,55 r/aM® cOOTBETCTBEHHO, a COJIEHOCTH BOBI
Apana — okoio 9,9%eo.

C 1960 roma cutyanus pe3ko M3MEHWIACh: B CBSI3M C AKTUBHBIM PAa3BUTHUEM
UPPUTAIMOHHBIX U TUAPOIHEPTETUYECKUX CUCTEM B OacceiiHe Ha4yalloCh MHTEHCHUBHOE
1 O€3BO3BpaTHOE M3BATHE peUHOTO cToka. [loTepu yBenmuuuBamuce: 7,7 km®> B 1961—
1965 rr., 17 kM®> — B 1966-1970 T, 30 kM> — B 1971-1975 rT. m1 6071€e 50 kM3 B KOHIIE
1980-x. C tex mop ycToiunBo (OpMUPYETCS OTPULIATEIHHBIM BOMHBIN OajaHC, U C
1970 o 1990 rone! exeronusiil nedunut npepbiman 30 km?. B 3HaunTen-HOM CTENIEHN
ATO CBSI3aHO C KJIIMMaToM: BoAHOCTh Chipmapbu u Amynapeu B 1970-x 6pu1a Ha 20-25
MIPOIICHT HUYKE HOPMBI, YTO JTOTIOTHUTEIHHO YMEHBITUIO 00BEMBI BOTHBIX PECYPCOB
Ha 20-25 xM® B roz.

Boanesie pecypcbl 0OacceliHa BKIIOUAIOT HE TOJIBKO TIOBEPXHOCTHBIE U
MO/3€MHbIC, HO M BO3BPATHBIE BObl, BOZHUKAIOIINE B PE3YJbTATE HUCHOIb30BaHUS
BO/Ibl YEJIOBEKOM — COpOCHbIE U JApeHakHbie. OCHOBHBIMU BOJHBIMU aApPTEPUSIMHU
octatotrcsi CeIpfiapbsi Ha ceBepe U AMyJaphs Ha I0re, MEXKJy HUMU HaXOAUTCS peKa
3epadiian — KOraa-To NpuToK AMyaapbH.

AMynapbsi, U3BECTHasl TakXe TMOJ JpeBHUMH HazBaHusmu Okcyc (JaTr.) u
JlxeiixyH (apa0.), aBisercss camMoi moJHOBOAHOM pekoil B Cpennet Azuu. E€ nnuna
cocraBisieT 1415 km, a ot nucroka [Isnmxa — 2540 km. bacceliH BKIIFOUaeT TEpPUTOPUHI
Adranucrana, Tamkukuctana, ¥Y30ekucrana u TypKMEHUCTaHa U OXBAaThIBAE€T OKOJIO
465 ThIC. KM?, U3 KOTOPBIX 255 THIC. KM? PUXOASITCA HA TOPHYIO 30HY.
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['panunpl OacceiiHa OTYETIIMBO IPOCIEKUBAIOTCS TOJIBKO B TOpax: Ha IOre — I10
['uaaykyily, Ha BocToke — 1o CapbIKOJIbCKOMY XpeOTy, Ha ceBepe — 1o AJlalickoMmy,
Typkecranckomy u Hyparay. 31ech IIMPOKO pacnpOCTPaHEHbI JEAHUKA U CHEXKHUKH,
nuTaronme peku. OCHOBHBIMU BOJAOHOCHBIMU MpUTOKaMU saBisitores [IsHmk, Baxm,
3epaBmian. B 3anmajHoii yacTu OacceifHa HaxXOASATCS PEKH CO CHETOBO-JICTHUKOBBIM U
CHEroBbIM TMTaHueM, Takue kak Kadupnuran, Ksnwuicy, Cypxanmapbsi u
Kamkamapssi.

HcrokoM AMynappu CUMTarOT peKy Baxypkup, HaUMHAIONIYIOCS B JIEAHUKE Ha
ceBepHOM ckioHe [muaykyma Ha BeicoTe 4900 M. B nmanbHelem pexka Ha3bIBa€TCs
Baxanpapeei, 3atem mociie coenuHeHust ¢ [lamupom — Ilsanmkem, u yxe mocrie
cnmusHus ¢ Baxmem — Amynapeeii. Ha mepBbix 180 kM y HEE eCcTh HECKOJIBKO
nputokoB: Kynnays, Kadupnuran, Cypxangapses, lllepaban. [lanee, no camoro
BIIQJICHHS B Apajl, IPUTOKOB HET, PHU 3TOM OKOJIO 40 MpOLEHT €€ CTOKa pacxomyeTcs
Ha OpOILIEHHE, UCTIapeHue U QUIIBTPALIUIO.

VYyacTtok mexy Baxiem u roponom Kepku xapakrepusyercst 03€pooOpa3HbIMU
paclIMpEHns MU, MHOXECTBOM IPOTOKOB M OCTpoBOB. J[lommHa ot Kepku 10
ONBJKUKCKOW TECHHHBI uMeeT wmMpuHy 4-25 kM. Iloiima mMOKpbITa TyCTBIMH
TyraHbIMHU 3apociisiMH, OonoTaMu U 03€épaMu. Peka aKTHMBHO pPa3MBIBAET PhIXJIbIE
Oepera, 0COOCHHO TpaBbIif, U TOCTOSHHO CMEIIaeT CBOE pycio Ha BOCTOK. Boma
AMynapby 4pe3BbIYaiiHO MyTHast — B 1 M? cofep>XuTcs B cpeiHeM 3,6 KT HAaHOCOB.

Peka nmeet aBa OCHOBHBIX MTaBOJIKA: BECEHHU (arpesib—Mail) U JJeTHUM (MIOHb—
utoJib). IHOra OHM CIIMBAIOTCA B OAMH MPOMODKUTENbHBIN — 10 4—5 mecsueB. B
HU30BBSIX PEKa 3aMep3aeT, JenocTaB B paiioHe Hykyca UIMTCS OKOJIO YETBIPEX
mecsieB. CyoxoAcTBO orpanndeHo. B pexe BoguTcst pasHooOpas3Has ppida, B oimMe u
Tyrassx — MTHUIBl W MIEKONUTarolmue. biaronpusTHele YCIOBUS YBIAXHEHHUS
CHOCOOCTBYIOT Pa3BUTHIO PACTUTEIHHOCTH.

CpaBHutensHo ¢ Amynapwéii, 6acceitn Colpiapbd UMEET MEHEe BBIPAKEHHOE
OJIeICHEHUE U3-32 MEHBILINX BBICOT M HEOIAronmpusATHBIX yCIOBUH yBIaxxHeHUs. Pexu
3[1IeChb B OCHOBHOM HMMEIOT JIEAHMKOBO-CHETOBOE M CHEroBoe nuranue. CuibHeme
MaBOJKM — B UIOJIe—aBryCTe, MaKCUMalibHbIe BOAbI Aat0T Hapsin, Akcy, Mcdapa, Cox
u np. Kpynueimme nputoku Ceipaapeu: Hapein, Kapagapesa n Uupuuk.

Ceipnapss oopazyercs cnusitnueM Hapoina u Kapagapeu B @epranckoii JoauHE.
E€ Gaccelin mpocTHpaercs ¢ I0ro-BOCTOKa Ha CEBEpO-3arajl: Foro-BOCTOYHAS 4acTh —
rOpHasi, ceBepo-3anaaHasi — paBHUHHAs. CpegHuld TOAOBOM BOIHBIN pecypc
Ceipnapbu — 36 kM’. bacceliH peACTaBisAET CIOKHYIO CUCTEMY U3 BOAOXPAHWIIMILI,
KaHaJIOB U KOJUIEKTOpOB. O01uit 00beM BOJOXpaHUIIUIIL MTpeBbIaeT 34 k3.

B HmxHel yactu 6acceiiHa UMEIOTCS COJIEHBIe COPOCHBIE 03€pa, BOZHUKIIINE 32
cu€T IpEHaXHBIX BOJI, caMoe KpynHoe — Awnapkyinb (11,6 km?). bacceiin Ceipaapbsu
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— 3TO CIUIETEHUE €CTECTBEHHBIX U UCKYCCTBEHHBIX PYyCEN, NPOTSHKEHHOCTh KOTOPBIX
IIPEBBILIAET JJIMHY CAMHUX PEK.

BonpmmacTBO mpuTOoKOB ChHIpAapbM — Kak copaBa, Tak M clieBa — HeE
JOCTUTAIOT OCHOBHOTO Pyclia, BOAbI pa30uparoTcsi Ha opolieHue. M3 HUX BBIBEICHO
okosio 700 kananoB m Oonee 100 komnexkropoB. Camble KpynHble — bonbiioin
®epraHckuil, AHIMKAHCKUN 1 UM. AXyHOaOaeBa.

ITocne Beixoma u3 ®epranckon nomuHbl Ceipaapes npopesaet Papxaackue
ropel, o0pa3ysi MOpOr, a 3aTeM TEUYET MO MIUPOKOUN moiiMe uepe3 TallKeHTCKYI0 U
Tomoanyto crens. B cpennem Teuennn B He€ BnagaroT Axanrapas, Yupuuk, Kenec. U3
@apxaackoro ruapoysia orxoauT FOxkHo-lTonmogHocTenckuil kaHal. B HuKHEM
TEYEHUH PYCJIO BO3BBIIIAETCA HAJ MECTHOCTHIO, M3-3a YEr0 MPOUCXONAT YacThIe
HaBoaHeHus. [locnennuii mputok — ApsiCh. B ycThe peka o0pa3yeT pa3BeTBIEHHYIO
JIENBTY C IPOTOKaMH M O0JI0TaMHu.

BecenHunii naBogOK NMPUXOAUTCS HA MapT—alpeilb, OCHOBHOW — HA Mal—HIOJIb.
3uMOoil — MUHUMaJIbHBIM CTOK. CTOK peryimpyercss  BOAOXPaHWIUIIAMU:
Kaitpakkymckoe u Hapnapuackoe (cymmapHo 6onee 7 km?), Tokrorynbckoe Ha Hapbine
(14 xm?), Anmmxanckoe Ha Kapanapee (1,6 km?). Coipaapbst Cynoxo/iHa Ha OTAEJIbHBIX
y4acTKax OT ycThs 10 bekabana.

Ha oOHa)xeHHO# MOPCKOM MOBEPXHOCTH TOJT BO3JICHCTBUEM MTOYBOOOPA3YIONTNX
dakTopoB (popmupyroTcs mpuOpeKHBIC MOYBBI, PA3BUTHE KOTOPHIX MPOUCXOTUT IO
XapaKTepHOMY IS ITyCTBIHHOW 30HBI THITY. | TaBHast 0COOEHHOCTH ITUX MPOIECCOB —
uX ciabast BRIpaXXKEHHOCTH Ha (DOHE BBICOKOTO MCXOTHOTO 3aCOJICHUS M KAPOOHATHOCTH.
B cocTtaBe mouB MOpCKOro JHa mMpeoOnajaroT CAEAYIONIUE TUIIbL: JIyTOBO-O0JIOTHEIE,
TaKbIPOBUJIHBIC, PA3JIMYHBIC BU/IbI COJIOHYAKOB (MapIleBbie, TPUOPEIKHBIC, KOPKOBBIE,
JaryHHbBIE, KOPKOBO-MTYXJIbI€, COPOBBIE), MPUOPEKHBIE TTOUBBI U MECKU.[ 7]

ITpornecc hopmupoBaHus OYB Ha OBIBIIIEM MOPCKOM JTHE HJIET B TPEX OCHOBHBIX
HaIpaBJICHUSX:

[Ipy nerkoM rpaHyJIOMETPUYECKOM COCTAaBE OOHAXKEHHBIX MOPCKUX TPYHTOB
(mecuaHble U CyliecyaHble MOPOAbl) IPOUCXOTUT MEPEXO] OT MAPUIEBBIX COJIOHYAKOB
yepe3 NpuOpekHbIe COIOHYAKU K MPUOPEKHBIM ITOYBAM C HAJIETOM J0JIOBOTO necka. B
TaKMX MECTax 4acTo HaOIIoaeTcs pa3pylIieHUE IMOYB MOJ BO3JIECHCTBHEM BeTpa U
dbopMupoBaHue cl1ad0 3aKpEIICHHBIX MeCYaHbIX MACCHUBOB.

B 30Hax ¢ TSKENbIMH MOPCKHUMH OTJIOXKEHUSMU MPOUCXOAUT (POPMUPOBAHHE
ITOYBEHHBIX KOMIUJIEKCOB, BKJIFOUAIOIINX MAPIIEBbIE COJIOHYAKH, 3aTEM IEPEXOISAIIUX B
npuOpeXHbIE, KOPKOBO-TIYXJIbIe, MECTaMHU OTKPBIBAIOIIMECS, U Jajee — B
TaKbIPOBUJIHBIE COJIOHLIEBATO-COJIOHYAKOBBIE ITYCTHIHHBIE MIOYBBI.

Ha tepputopusix 3aMKHYTHIX, 0€CCTOYHBIX BITQJIUH, TJIC TPYHTOBBIC BOIBI CHIIBHO
MUHEPaTN30BaHbl 1 IMEIOT 3aCTOWHBIN XapakTep, GOPMUPYIOTCS COPOBBIC COJTOHUYAKH.
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Ha ocHOBe aHamm3a XMMHYECKOTO COCTaBa BOJOPACTBOPHMBIX COJEH,
HaXOJSIIMXCSl B Pa3HbIX THUIAX IOYB Ha OBIBLIEM JHE MOps, YCTAaHOBJIEHO, YTO
OCHOBHBIM THWIIOM 3aCOJE€HMs SIBISIETCS XJIOPUIHO-CYAb(aTHBIH IO aHWOHAM H
MarHu€BO-Kalbl[MEBO-HATPUEBBI 1O  KarhoHaM. ['ymyc, B TOM  4HCIIe
BOJIOPACTBOPUMBIH, HAKAIJIMBAETCS MPEUMYIIECTBEHHO B KOPKOBOM M IOAKOPKOBOM
TOPU30HTaX, @ B HIDKHHMX CJIOSIX MOXET 3HAYUTENbHO CHMXKAThCS WM BOBCE
OTCYTCTBOBATb.

Peaknust mouBEeHHOIO pacTBOpa — ILIENOYHAs, ¢ mokazareiasimu pH ot 7,93 no
9,77.

[maBHBIM  (akTOpOM, OIpPEAESIONIMM HAMpaBiIeHHE I[OYBOOOPA30OBAHMA,
SBIISIETCS JTUTOJIOTMUYECKHUIA COCTaB OOHAXMBIIMXCS TPYHTOB. Ha nerkux mo cocraBy
IpyHTax MPOILECC UCIIAPEHUS BIIArK U pa3BUBAHUS COJNEH MIET UHTEHCUBHO, TOTa KakK
Ha TSDKETBIX — MEIJICHHO. JTO TMPUBOJUT K TOMY, YTO Ha TSDKENBIX TPyHTaX
(bOpMUPYIOTCS] TAKBIPOBHUAHBIE TIOUBHI, @ HA JIETKUX — MPUOPEKHBIE.

N3-3a cIOXHBIX MEIMOPATUBHBIX YCJIOBHUM U OCTPOro AeUIITA TPECHON BOJIBI
MCIIOJIb30BaHUE 3€MeJb OBIBIIEr0 MOPCKOTO JTHA B CEJIbCKOM XO3SIMCTBE OrpaHUYEHO.
Ha ceropssiminuii JeHb 3TU 3€MJIM MOTYT OBITh HCIOJNB30BaHbl JUIIL B KayeCTBE
MaJIONPOTy KTUBHBIX MAcTOUIII.

Pucynok 1.4 — Ceno Kaparepen
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C TIOHIKEHWUEM YPOBHS ApaJbCKOTO MOpsSI  HaJajlach JIeTpajarus
JPEBECHOKYCTAPHUKOBON PACTUTEIILHOCTH, COKPAIIAIOTCS IUIOMAJAN TPOCTHUKA U
COJIOZIKH, MCYe3aeT TypaHTa, YChIXaeT MoX. Jaxke B TeX MecTax, Ilie pacTUTCIbHOCTb
elle COXpaHUJIach, €€ BUOBOI COCTAB CTal 3HAYUTEIBHO OeIHEe.

dayHa wuccleqyeMoro paiiona o0namaeT OCOOBIMH  YEpPTaMH: BBICOKO
aJIaTITUPOBAHA K CJIIOKHBIM MPUPOIHBIM YCIOBUSIM, UMEET MACKHPOBOYHYIO OKPACKY,
XapakTepu3yeTcsl OCAHBIM BHIOBBIM COCTaBOM I10 CpPaBHEHUIO C JPYyTUMH
NPUPOTHBIMU 30HAMHM, a TaKXe MpeoOJiaJaHueM HOYHOTo 00pa3a >KH3HH Y MHOTHX
KUBOTHBIX.

PucyHok 1.5 — pacTeHnus B uccienyemMom panoHe
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Ha ¢opmupoBanue XUBOTHOIO MHpa pEruoHa MOBIMSUIIO reorpapuyeckoe
COCEJICTBO PAa3IMYHBIX MPUPOAHBIX JIAHAIA(YTOB — TOp, PAaBHUH, MYCThIHb, MJIATO

VYCTIOPT M TyraHbIX JIECOB ACNIBTBl AMyAapbu. ODTH 30HBI TECHO CBSI3aHBI MEXKIY
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co00i, 4TO o0JieryaeT MUrpaluy >KUBOTHBIX. CyIllleCTBEHHOE 3HAYCHUE UMEET TaKkKe
OTCYTCTBHE BBIPAXCHHBIX MPUPOAHBIX TPAHUL U CXOXKECTh KIMMATHYECKUX U
AKOJIOTMUECKHX YCJIOBUM B mpenenax Bced Cpenneil Asum. I[Ipumepom sBisieTcs
noauHa AMymapeu, BAOJAb KOTOPOM MHOTHE JKHBOTHBIE OECHpPEMsITCTBEHHO
pacipoCTPaHIIOTCS U3 IPYTUX oOnacTel.

KimMarndeckne 0COOEHHOCTH PErMoHa — MPOAOLKUTENBHOE TEIIOE BpEMs
roga, KOpOTKasi 3MMa U HaJIMYKME KOpPMa B TEUEHHE BCEX CE30HOB (XOTA U B Pa3HOM
KOJTMYECTBE) — TaKXKe ONIarompusTCTBYIOT pa3zHooOpasuio (ayHbl. 3mech OOMTaOT
BUJIbI, XapaKTepHble g TypaHCKOW HU3MEHHOCTH, a TaK)Ke >KHBOTHBIE, OOILIUE C
[Tepenneit Azueit, CeBepHoit u [lentpanbHoit AQpukoi.

B repnerodayHe 1OMUHUPYIOT SIIEPULIBI U 3MEH, a Yepernaxu IpeiCcTaBIICHbI
€MHCTBEHHBIM BUJIOM — CcpeJHea3uarckoi uepenaxoil. Cpenu 3mel HaumOosee
pacnpoCTpaHeHbl OOUTATENM TBEPJBIX TPYHTOB U BUbI C IIUPOKON IKOJIOTHYECKOU
IUIACTUYHOCTBHIO: NECYAHBIM YAABYMK, YETHIPEXIOJIOCHIA M PA3HOLBETHBIE MOJIO3HI,
CTpesia-3Mesl M IIUTOMOPAHUK. BOnmu3u BogoemoB, B jaenbTe AMynapbu, MOXKHO
BCTPETUTH BOJSHOIO yXKa.

IITuubst ayHa CeBEPHBIX IMOJIBIHHO-COJISIHKOBBIX IYCThIHb XapaKTepU3yeTcs
npeoOiiaJaHieM >KaBOPOHKOB, OCOOEHHO [IByX BHJOB — CEpOro M Majoro,
YUCJIEHHOCTh KOTOPBIX 3HAUMTENIBHO IMpEBBIIIAECT Apyrue Buiabl nTul. Jlamee no
YUCJIEHHOCTU CJEAYIOT pPa3jiWyHble BHUAbl KAMEHOK: IyCThIHHAsA, IUISICYHbS U
riemanka. Ha mmato YeTiopT U B APYrux MyCTHIHHBIX pailoHaX OOUTAIOT KPYIHbBIE
XUIIHBIE TTHUIBI: TPUQBI, CUIIBI, CTEPBITHUKU, 3MEEs/Ibl, KypraHHUKH, Oano0aHbl, a
TaK)Ke OpIIbl — OEPKyThl, MOTUILHUKH U CTEIIHBIE OPJIbI.

MuitekonuTaromuye peruoHa MPEACTABICHBl MPEUMYIIECTBEHHO MYCTBIHHBIMU
Bugamu. Cpean xapakTepHbIX npeacTaBureneid TypaHckon (hayHbl — MeTuid myTopak,
rpeOeHIITMKOBas Iecuanka, TyrnkaHdiuk CeBeplioBa M Majblid TyIIKaHYUK. Taxxke 371ech
oOHWTaeT IOKHBIA BHJ — 3afll-NIECYaHUK, a paHee BCcTpedaincs remapa. U3
upaHoaraHckoil payHbl OTMEYAIOTCs JUIMHHOUINIBIN €K U KPaCHOXBOCTas MECYaHKA.
Bcero na Ttepputopun 3apeructpupoBaHo 44 Buma wmiekonuTarommx. Camas
MHOTOYHUCJIEHHAs] Tpynmna — TPbI3yHbl, OCOOCHHO TYIIKAaHYMKHU, W3 KOTOPHIX B
MOJIBIHHO-COJISTHKOBOM ITyCThIHE OOUTAET 7 BUJIOB.

OcoOb1ii nMHTEpec BbI3bIBacT (payHa XUINHUKOB. Ha mepBoM MecTe CTOMUT
YIOOMSHYTh Tenapaa — peakuil Bug, 3aHeceHHbll B Kpacnyto kaury MCOII, kak u
Kapakaj — Jpyras pekas komka. Kpome HuX, BCTpedaroTcs MATHUCTBINA U OapXaHHBIH
KOTBI, a TAK)K€ MaHyJl. B perone oOUTaIOT Takxke BOJIK, JTUCA, KOPCAK U IIaKaJl.

Ha wuccnegyemorn Ttepputopun COXpaHWICA KyJlaH — €IUHCTBEHHBIU
MPEACTABUTENb TUKUX HENAPHOKOIBITHBIX.

[To maunumaruBe mpaButenbcTBa Kazaxcrana, USAID peanusyeTr NpoexkT 1o
BOCCTAHOBJICHUIO AKOCUCTEMBI OCcylIeHHOro AHa CeBepHOro Apana, eJIbl0 KOTOPOro
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SIBJISICTCS YKPEIUICHUE YCTOMUMBOCTH IIPUPOAHON cpenibl. B 4acTHOCTH, IUTAaHUPYETCS
co37aTh CUCTEMY Oa3uca C MoCcaJKaMH cakcayla U JIpyTrux pacTeHHil Ha ydactke B 50
kM oT cena KaparepeH. [IpuMeHeHnEe MHHOBAIIMOHHBIX METO/IOB MOATOTOBKHU IOYBBI,
IOCAaJKU M IIOJMBA II03BOJIUT CO34AaTh YCTOWYMBYIO JKOJIOIMYECKYIO CHUCTEMY C
MEeCTHbIMU BuJamMu ¢uopsl U ¢ayHsl. [lomumo skonormyeckoro sddexra, mMpoexT
CHOCOOCTBYET pPa3BUTHIO TPAHCTPAHUYHOTO COTPYAHMYECTBA B c(epe BOTHBIX
PECYPCOB M IOBBIIEHUIO YCTOMYMBOCTH HACEJICHUSA K U3MEHEHHUIO KiMMara. Takxke
OXKHJAETCS, YTO CO3/IaBACMBIA “TIECHON 0a3uc” OyldeT CIIOCOOCTBOBATH MOTJIOIMICHUIO
yIJIepo/ia, YTO IOMOXKET B 00pb0O€ ¢ KITMMAaTUYECKUMH U3MEHEHUSIMHU.

[IpoeKT MOMCKOBO-OILIEHOYHBIX pa0OT Ha OCYLIEHHOM JHE ApajabCKOro Mops
pazpadoran TOO «l'upporeonoruueckass MPOEKTHO-IIPOU3BOJACTBEHHAS KOMITAHUS
«PHREAR» no 3aka3zy ®unuana ARD Inc. B Pecnybnuke KazaxcTtan Ha OCHOBaHHMH
cyOkoHTpakta OoT 6 uroHs 2022 roma, B COOTBETCTBUU C TEXHUYECKUM 3aJJaHUEM.
Pabota nmpoBoautcs B pamkax PernonansHoro npoekra USAID 1o BocCTaHOBIIEHHUIO
DKOCUCTEMBI ApajJbCKOro MOpS MpU NOAAEpKKE VICIOMHUTENBHON AUPEKIHUH
MexaynapogHoro (oHAa crnaceHust Apana U B COTpyAHMYECTBE ¢ MUHUCTEPCTBOM
JKOJIOTMH, T'€0JIOTUU U MIPUPOIHBIX pecypcoB PK.

Lenr mpoekra — MPOBECTU MOMCKOBO-PA3BENOYHBIE PAOOTHI U OMPENETUTDH
AKCILTyaTallMOHHBIE 3amachl MOI3EMHBIX BOJI B BEpXHEMENOBbIX ceHOHCKUX (K2sn) u
TypoHckux (K2t) ropuszoHTax s oOecriedeHHs] CHCTEMbl OPOLICHUS TUIAHTALUH
cakcayJya Ha yyactke miomaaso 500 ra. [1o ycioBUsIM TEXHUYECKOTO 3aJaHUS:
peXuM padoThI BOJ103a00pa Oy/IeT HEMPEPHIBHBIM, pacyeTHAas
CyTOYHasl MPOU3BOJUTEIBLHOCTh COCTaBUT 888,9 M?, cpok
skcmutyaraiuu — 10 000 cyTok (mpumepHo 27 JieT), MUHEepalu3alus
BOJIBI HE JTOJKHA TIPEBBIMIATE 4 T/1M°.

Pabotbl 0a3upyroTcsi Ha pe3yapTarax MPEeAbLAyLIUX HCCIECI0BaHUM, JaHHBIX
Oypenusi, Teo(pU3NICCKUX UCCICAOBAHNH, (PUIBTPAIMOHHBIX UCTIBITAHUI U PEKUMHBIX
HaOJIIONEHNIA.

Ntorom npoekra CTaHET pa3BeKa U YTBEPKICHNE SKCIUTYaTallHOHHBIX 3allacoB
non3emMHbix Boa kKateropuit Cl B oObeme 888,9 M3/cyTkm B BepXHEMENIOBBIX
ropusoHTax (K2sn u K2t), uro obecnieuut BOJOCHAOKEHHUE AJISI CUCTEMBI OPOIICHUS
IUIAHTALMK CaKCayJla Ha OCYIIEHHOM JIHE ApallbCKOTO MOpA.
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2 AHa/IM3 ¥ OLIEHKA paHee MPOBeAeHHBIX HCCIeI0BAHNM

WccnenoBanus TeppuTOpUM OXBATHIBAIOT O0siee 75 JET U 0OXBAThIBAIOT IIUPOKUI
CHEKTpP HAy4YHbIX MAUCIUIUIMH: T€O0JOTUs, TUJPOreoyorus, reopus3nKka MU TOHUCK
MOJIE3HBIX MCKOMAaeMbIX. Pa3BuTHe HcCleI0BaHUI NPOUCXOAWIO ATAallaMH, HAYUHAs C
MIEPBBIX MOCICBOCHHBIX JIET U BIIOTH JI0 HeJaBHUX JeT (20221.).

B 1esoM MOXHO BBIAEIHUTH HECKOIBKO KIIFOUEBBIX MEPHUOJIOB:

1 HauanpHuslii 5Tamn (o 1945 r.)

IlepBble THApOrEONOrHYECcKUEe HCCienoBaHus Hadanuch B 1927 rogy (A.A.
Ko3bipeB), B 1937 rony npoOypeHa nepBas ckBakuHa B nieckax bonbiune bapceyku.
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JTo 1945 rona uccnenoBaHusl HOCWIA pa3pO3HEHHBIN XapaKTep, OrPaHUYNBASChH
COCTaBJICHUEM KapT U €IMHUYHBIMU Pa3BEIOUYHBIMU pabOTaMH.

2.®opmupoBanue cucteMHoro noaxozaa (1946-1960-e roapr)

Hauano IJIAHOMEPHBIX ~ TE0JIOTOPa3BEOYHBIX U

TUAPOTCOIOTUUECKUX HCCIICIOBAHUM, CBSI3aHHBIX C MOUCKOM HE(TH, BOABI U
JPYTUX PECYPCOB.

Brixon nepBoil KpyIHo# reosiorudeckoi kaptel (1946 r.).

[IpoBeneHne TMEpPBBIX CHUCTEMATMUYECKUX THUIPOTEOJIOTHYECKUX CHhEMOK B
macmrade 1:500 000 u 1:200 000.

B 1950-e romel omyOiauMKoBaHBI KIIOYEBbIE MOHOTpaduu MO TEOJIOTHU U
ruaporeosiorun peruona (A.I. 'aens, M.C. Konukos, A.JI. Suimmn).

NccnenoBaHbl necuaHble MACCUBBI, BBISIBJIEHBI XapAKTEPUCTUKH IPYHTOBBIX BOJ.

3.Pacimpenue uccnenoBanuii U KoMIuieKCHbIN aHanus (1960-1980-e rompr)

B 1960-1970-e rompl Benuch Ae€TaldbHbIE MOUCKU MPECHBIX BOJA B palioHaX
ApanbCKoro Mopsi.

OTKpBITHI JIMH3BI NMPECHBIX U CIA00CONEHBIX BOJI, MPOBEIAEHBI MCCIEAOBAHUS
MUHEpAU3alUU U IEOUTOB CKBAXKHUH.

B 1980-e romel mpoBeneHbl pabOTBl MO TOHMCKY HMCTOYHHMKOB BOABI JUIS
3anoBeHMKa bapcakenmec.

Pazpaboranbl AeTanbHbIE pEKOMEHIAIUN TT0 BOJIOCHAOKEHHUIO TUKUX KUBOTHBIX
1 00CITy>KMBAIOIIET0 MepcoHaa.

Cospemennsiii atan (2000-e — 2022 1)

IIpoBeneHbl HOBBIE  TOMCKOBO-pa3BenodyHbie pabotel  (2012-2013 1),
poOypeHbl HOBbIE CKBAKUHBI JI1 BOIOCHAOKEHHsI Tocesika AKOACTHI.

Utor nponenanupix pador 2022 roma mo OLEHKE KCIUTyaTallHOHHBIX 3aMacoB
MOJI3EMHBIX BOJI BEPXHEMEIOBOTO TYPOHCKOTO TOPU30HTA HA YYaCTKE BOI03a00pa Jist
OpOUIEHHS MIAHTAIlMU CAKCAyJla Ha OCYUIEHHOM JHE ApPalibCKOTO MOpPS

[{enbto BBIMOIHEHHBIX TUAPOTEOIOrMYECKUX U UHKEHEPHBIX U3bICKAHUI CTANI0
000CHOBaHHE BO3MOXXHOCTH YCTOMYMBOM IKCIUTyaTalMy MO3EMHBIX BOJI TYPOHCKOTO
BOJIOHOCHOTO TOPU30HTA B IEJISAX BOAO0OECTICUCHUS OPOIITAEMO TUTAHTAINH CaKcayJia
momaasio 500 ra.

OcHOBHBIE 3aJ1auu BKJIFOYAJIH: YCTaHOBJICHUE

re0JIOrOTUAPOreOJIOTHYECKUX YCIOBUA  BOJIOHOCHOTO
TOpPU30HTA;
OMpEJIETICHUE TUJIPOTEOJIOTUYECKUX MapaMeTpoB ISl pacyeTa SKCILUTyaTallMOHHBIX
3aracoB; OLEHKY AKCILTyaTallMOHHBIX U YIIPYTHUX

(ECTeCTBEHHBIX ) 3aI1acOB; 00OCHOBAHHME KAaTETOPUHU Pa3BeIaHHBIX

3aIacoB; OLIEHKY BO3JEHCTBUS BOA03a00pa Ha OKPYKAIOIIYI0 MPUPOAHYIO

cpeny.
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['eonoro-ruaporeosaoruyeckas xapakTepucTuka

BOOOHOCHBIIT TOPU30HT TMPUYPOUEH K BEPXHEMEIOBBIM  OTJIOXKEHUSIM
TYPOHCKOIO sipyca, MPEACTABICHHBIX YEPEIyIOIIUMHUCS CIOSIMU CEPBIX CpelHEe- U
MEJIKO3€PHUCTBIX MIECKOB € MPOCIOSMHU [JIUH.

[Topoasl UMEIOT HIMPOKOE pACIPOCTPAHEHUE B MPEJEiaxX pailoHa U BBIXOJAT HA
JTHEBHYIO TOBEPXHOCTH 3a €r0 MpeAeIaMHU.

B  npemenax  Bogo3abOpHOro  ydyacTka  IOA3EMHBIE  BOJbI  HAIOPHBIE.
YcTaHOBIIEHHBIN Tbe30MeTprueCcKni Hartop B ckBaxnHe NeOQ01-MIMDPCA — 423,3 m.

MoniHOCTh BOAOHOCHBIX TIECKOB IO JJAHHBIM BCKPBITUSA CKBaXHUHBI — 48,9 M.

HuxHuM BogoynopoMm ciry>kart IIMHBI TYPOHCKOTO Bo3pacTa. CKBaKMHHBIC

paboTHI U PEKUMHBIE HAOIIOICHUS

PazBenouno-skcmyaraimontas ckBakuHa NeQOI-MUIMDPCA obopynoBaHa
bunsTpamu B Tpex uHTepBaiax: 416—426 m, 436466 M, 479—489 wm.

3a 11 mecsueB dKCIUTyaTallid TPOBOAUIIUCH PETYISPHBIE M3MEpEHUs Jedura,
IEE30METPUYECKOTO YPOBHS U MOHUKEHUS.

B teuenue pexnuma HaOMIOACHUN OTMEUAIUCH HECTAOMIIbHBIC TTapaMETPhI
dbunpTpanuu, ogHako k Maro 2022 roja, mociie OCTAHOBKHM CKBOKMHBI Ha
Tex00CTyKUBaHHUE, YPOBHH BOCCTAHOBHIIUCH.

B xadecTBe JOCTOBEpHBIX MPUHSTH 3HAUEHUS, 3adukcupoBanubie 10 mas 2022
r.. neowut: 30,3 am3/c (888,9 M*/cyT); mOHMKEHHE:

7,12 m; mpe30MeTpUYECKUN ypOBEHb: +16,3 M. PacueTHbie

TUAPOreOIOTMUYECKHUE MapaMeTPhI

Ha ocHoBaHuUM MOJIEBBIX HAOMIOACHUI, J1aOOPAaTOPHBIX AHAJIM30B U PACUYETOB
YCTaHOBJICHBI CJIETYIOIINE 3HAYCHHUS:

Mo1HOCTh BOIOHOCHOTO ropu3oHTa (m): 48,9 M;

[Tbe3omerpuueckuit Hamop (H): 423,3 wm;

Koaddunment punsrpannu (K): 5,13 m/cyT;

Koaddunuent Bogooraauu (p): 0,15 (mo dopmyne bennnckoro);

Kosddunment nbe3onpoBonnoctu (a): 1672,38 mM*/cyT;

[TpuBenéunsiii paguyc Bausiaus (Rn): 6134 m; Homyctumoe

noHuwxeHue (Spom): 423,3 Mm;

Oo6mas nnuHa GunsTpa B ckBakune: 50,0 M (mpu pacdyeTHON TpeOyeMon JTHE
39,0 m).

[Toncuet sKcITyaTallMOHHBIX 3aM1ACOB MOA3EMHBIX BOJI

[ToncueTr BBIMOIHEH TUAPOJUHAMUYECKUM METOoAOoM 1o (Gopmyne bunnemana—
S13BuHa.

Ucxonnwsie  maHHBIC: neour

Bos103ab0pa — 888,9 M*/cyT;
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ko duruent dunsrpanuu — 5,13 m/cyT;

MOIITHOCTh TOpHU30HTa — 48,9 M; paauyc

BIUAHUS — 6134 M; pagnyc CKBaXKUHbI —

0,073 m.

PacueTHOE MOHMKXEHNE HA KOHEYHBIN CPOK IKCIUTYaTAIUN:

So = 6,4 M, UTO 3HAYUTEILHO HUKE JOMYCTUMOTO 3HAYCHHUS.

CrnenoBaresibHO, CKBAXKMHA MOXKET YCTOMUMBO AKCILTYaTUPOBATHCS B 3aJaHHBIX
ycnoBusix Ha nipoTsikennu 10 000 cyToxk.

OneHka ecTecTBEHHBIX (YIPYyTHX) 3a11acoB

VYrhpyrue 3amnacel onpeziesieHbl yepe3 00beM KOHycCa JETPECCHHM C PauycoM
6134 M u BeicoTOM 423,3 M, ¢ yueToMm Ko3ddunrenTa uzpieuenus 0,3 1 BOA0OTAaYU
0,15.

Pesynbrar: Qe =75 016 m3/cyT, uto B 84 pasza mpeBbIlIaeT PACUETHYIO
moTpeOHOCTh Bomo3abopa (888,9 M3/cyT). IT0 yKa3bIBaeT Ha aOCOIIOTHYIO
00€eCTIeYeHHOCTh IKCIUTYaTaIllMOHHBIX 3aI1aCOB €CTECTBEHHBIMU PECypCaMu
ropu3oHTa. Kareropus 3anacos

B cootBerctBum ¢ «Kinaccudpukanuen 3KCITyaTalliOHHBIX 3a11acoB U
MIPOTHO3HBIX PECYPCOB MOA3EMHBIX BOI» (AsMarel, 1997 1), pa3BenaHHbIE 3a11achbl
MO/I3€MHBIX BOJI OTHECEHBI K Kareropuu Cl, Tak kak:

OTpeJieNIeHbI B MpejiesiaX y4acTKa ¢ YIYETOM CYIIECTBYIOIICH CXeMbl
BOJ103200pa; pacueTHbIN 1e0UT MOATBEPKICH (PaKTUUECKUMH HAOMIOICHUAMH; 1aHa
OIICHKA UCTOYHUKOB MTUTAHUS TOPU30HTA; UCCIIEIOBAHO KAYECTBO BOJBI;

YCTaHOBJIEHO OTCYTCTBUE HETaTUBHOIO BIUSIHUS HA OKPY>KAIOIIYI0 PUPOIHYIO
cpeny.

OrnieHka BO3JICHCTBUS HA OKPYKAIOITYIO CpEny

B pamnyce 6134 ™M npyrux CKBaXMH WM YTBEPKICHHBIX BO03a00pPOB B
TYPOHCKOM TOPU30HTE HE BBISIBIICHO.

Ucnons3yeMast Boga umeeT MuHepanuzanuio 3,5—4,2 r/am?, 4To 3HAYUTEIHHO
HUKE YPOBHS MHUHEpAIM3alMU T'PYHTOBBIX BOA (0 55 r/mM®) Ha OCYIIEHHOM JHE
ApanbCKoro Mops.

Puck BTopu4HOTro 3aCOI€HUS MOYB OTCYTCTBYET.

B Teuenne nepuona HaOmoneHUN He 3aDUKCUPOBAHBI OCEIAHUS TTOBEPXHOCTH
WJIM UHBIE T€OAMHAMUYECKNE U3MEHCHHUS.

BriBoanbr:

['eosoro-rugporeosOrnuecKue yCcIoOBUs MO3BOJISIOT OPraHU30BaTh yCTOMYHBBIMI
BOJ103200p U3 HAMIOPHOTO TYPOHCKOTO TOPU30HTA.

Pa3BenanHble SKCIUTyaTallMOHHBIE 3amachkl cocTaBisioT 888,99 wm3/cyT wu
MIOJTHOCTBIO 00ECTICUEHBI YIIPYTUMU 3aracamu.

3anacel nojyiekar yTBepxkaeHuto B kareropuu Cl.
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Binsinue Ha OKpy»Karolyto MPUPOIHYIO CPEly — MUHUMAIIBHOE U JI0ITyCTUMOE.

[IpoextHass ckBaxkuHa NeOO1-UJIM®DCA  cooTBeTCTBYyeT TpeOOBaHUSM,

PEIbSBISEMBIM K Pa3BeI0YHO-IKCIUTyaTallMOHHBIM BO/I03a00paM, 1 PEKOMEHI0BaHA
K BBOJIy B ITPOMBIIIJIEHHYIO 3KCIUTyaTanuio.[4]
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3 l'eonornyeckoe cTpoeHne, ruAPOre0JIOrudecKne ycjaoBusi paiioHa pador

Ha wu3ydyaemoM ywacTke OCYILIEHHOrO JHa ApalbCKOTO MOpsi U B €ro
OKPECTHOCTSIX ~ TI'€OJIOTHYECKOE CTPOCHHE  MPEACTABIECHO OTJIOKEHHSIMU,
OTHOCSIIIMMUCS K YETBEPTHUYHOM CHUCTEME, OXBATHIBAIOLIEH BEPXHEUECTBEPTUYHBIN
(TUIEMCTOLICHT OJIOLIEHOBBIM ) ATall T€0JOTHYECKO UCTOpUU. B OCHOBHOM, B mpeaenax
y4yacTKa M TMPUJICTAIOIINX TEPPUTOPUN PACHPOCTPAHEHBI [O3IHEUETBEPTUUHBIC
MOpCKHE, AEJBTOBbIE, aJUIIOBUAJIBHBIE U O3€PHO-aJUIIOBUAJIbHBIE 00pa30BaHUA. DTH
OTJIOKEHHUS 3aJIETAal0T TOPU30HTAIBHO WM CJa00 HAKIOHEHBI, B CPEAHEM HMEIOT
MOIIHOCTB 15-20 METPOB, @ B HEKOTOPBIX y4acTKax HOCTUraroT 10 30 METPOB.

BepxHeueTBepTHUYHBIE OTI0KEHUS TPEUMYIIIECTBEHHO MPEJICTABIICHBI [NIMHAMH,
CyNecsiMU, NEeCKaMH, CyIIMHKaMU W aneBpuTamMu. VX JIUTONOrMYecKHil cocTaB
U3MEHSETCSl 10 HampaBJICHMIO C Ora Ha CEeBep, OTpakas CMEHYy OOCTaHOBKH
OCaJKOHAKOIUIEHHsI OT Oosiee ITyOOKOBOAHBIX MOPCKUX YCIOBUM K MEIKOBOAHBIM
NpUOPEKHBIM U JIEIBTOBBIM. B IEHTpaibHONM 4YacTH ydyacTka MNPEUMYIIECTBEHHO
pPa3BUTHl MECYAHbIE M CYyNECYaHble OTIOKEHHS, CMEHSIouMecs mno (anuaabHOMY
NpU3HAKY Ha aJIEBPUTHI U CYIIMHKU Ha niepudepun. Takxke B pazpese HaOMOAar0TCs
IPOCIION OPTraHWYECKUX OCTATKOB M BKJIIOUEHHUS PAKyIIEYHUKA, YTO YKAa3bIBaeT Ha
MOPCKOE TIPOUCXOKICHUE ITUX OCAJIKOB.

HuxHue ropu3oHThl YETBEPTUYHBIX OTIOKEHUU YacTO CJIOXKEHBI IJIOTHBIMHU
[JIMHAMU C TIPOCIOSIMU TOHKO3EPHUCTOTO necka. Takue cjou MOTYT BBIIIOJHSITH POJIb
BOJIOYTIOPOB, OTPAaHMYMBAIOIIMX PACIpPOCTPAHEHUE MOA3EMHBIX BOJ. Bbllle 3THX
TOPU30HTOB 3aJIETAIOT 0O0Jiee PBHIXJIble U BOAOHOCHBIE NECUYAHO-CYIECUaHbIE TOJIIH,
KOTOpbI€ TPEACTABIAIOT COOOM NEPCIEKTUBHBIE BOJOHOCHBIE TOPU30HTHI. OHHU
o0aaroT XopoIiei (GUIBTPaIlMOHHON CIIOCOOHOCTHIO, YTO JIeNIaeT UX YIAOOHBIMU IS
OopraHu3aluy Bogo3adopa.

Ha  mpuneraromeil Kk  y4acTKy  TeppUTOpUM  ObUIM  MPOBEACHBI
MH)XCHEPHOTEOJIOTMYEeCKIEe U THIPOreOJIOrMYeCKre H3BICKaHMs, BKIIOYash OypeHue
CKBaXWH, IIyphoBKy, oTO0p Tpo0 m reodm3nyeckne uccienoBanus. [lomydeHHbIe
JaHHbIE MMOATBEPAMIIA OTHOPOJHOCTh I€0JIOTMYECKOI0 CTPOCHHMS YHaCTKa, OTCYTCTBHE
pa3IOMOB M MHTEHCUBHBIX TEKTOHMYECKHUX HapylleHuil. [eomornueckoe crpoeHue
31ech (OPMUPOBAIOCH B YCIOBHUSAX IOCTENEHHOIO perpecca BoA ApPKTHYECKOIrO
OacceilHa, € TMOCJHENYIOIIMM HACTYIUIECHUEM U OTCTYIUIEHHEM TpaHCIpecCuil
ApanbCcKoro Mopsi.

[Ton yeTBEepTUYHBIMU OTIOKEHUSIMU MOBCEMECTHO 3ajieraloT Ooliee JApPEeBHHE
NOpOJIbl  MJIMOLIEH-HEOTEHOBOTO  BO3pacTa, KOTOPbIE MPEJCTABIEHbl I[JIMHAMM,
aJIeBPOJIMTAMH U MTECKaMH, KaK MPaBUJIO, IJIOTHBIMUA U MAJIOBOJIOIPOHUIIAEMBIMU. DTH
nopoAbl TaKXe Y4YacTBYIOT B (OPMHUPOBAHHUU BOAOYHOPHBIX TOPHU3OHTOB H
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OTPaHUYMBAIOT IPOHUKHOBEHHE ITOBEPXHOCTHBIX BOJ B T'TyOUHHBIE BOJOHOCHBIE CJIOH.
HX MOIIHOCTB BapbUPYyET OT HECKOJIIBKUX JACCATKOB JI0 COTEH METPOB. B OonbIMHCTBE
CKBAXHH JI0 ATUX TOPOJ HE JOILIX, TaK KaK OHH JIKAT HUXKE MPOCKTHBIX IITyOWH
OypeHus.

B uemom reosioruyeckoe CTPOEHUE Yy4yacTKa XapaKTepU3yeTCsl MPOCTOTOM,
cnaboi  JUCIOIMPOBAHHOCTBIO, TIpeoOIagaHueM OCaJOYHBIX ITOPOJ, BBICOKOM
CTEMEHbI0  OJHOPOJHOCTH  YETBEPTUYHBIX  OTIOKEHHH, YTO  IOJOXKHUTEIBLHO
CKa3bIBa€TCS HA YCJIOBHSIX TMPOBEACHHS OypoBBIX W BOA03a00pHBIX paboT. Takwme
TeOJIOTUYECKUE  YCJIOBUSI  OmaronpusiTHl  Jjisi  (OPMHUPOBAHUSL  YCTOMYUBBIX
BOJIOHOCHBIX TOPU30HTOB C XOPOIIMMH IKCILTYyaTallMOHHBIMU XapaKTEePUCTUKAMH.

Ecnu HyKHO BHECTH MPABKX WJIK TPOJOIIAKHUTH C IPYTUM Pa3iesioM — MPULILITUTE
ero. Mezozoun

Menosas cucmema

ANTCKUM sIpyC U HUXKHE-cpenHe anbockuit mox sipyc (Kiap-ali-);

Bepxnee anbOckuii mon sipyc u ceHomanckuit sipyc (Kial3-Koem)
(AnTeiKymyKkckasi cBuTa); TypoHCKHIA

sipyc (Kat);

Cenonckuii nog sipyc (Kasn);

Kaitno3soit Ilaneocenosas cucmema Joyen

Cpennuii souen. Tacapanckas csura (P ts); Bepxnuii

souen. Yeranckas csura (P 3¢g)

Onueoyen

Huoxuauii onuronen (R 1)

Cpennuii onurouen (P 2)

Yemeepmuunasn cucmema loJoneH

(H)

B TekTOHMYECKOM OTHOIIEHWU pacCMaTpuBaeMasi TEPPUTOPHUS MPUYypPOUYCHA K
OKHOW 4YacTu [IprapanbCkol TEKTOHMYECKOM AEMPECCHU, KOTOpasi, B CBOKO OY€pE/b,
BXOIUT B cocTaB Apano-TypaHCKO# MIIUTEI — KPYIMTHOW MIaT(OPMEHHON CTPYKTYPBHI.
DTa 4acTh XapaKTepU3yeTCsl CIIOKOMHBIM F€OJIOTMYECKUM CTPOCHHUEM U MPEJICTABIISIET
co0Oll TEKTOHWMYECKH YCTOWYMBYIO O0OJacTh, TA€ TUIaTOPMEHHBIE JIBUKCHUS
JOMUHUPYIOT HaJl OPOTEHE30M.

CornacHo Te€0(DU3UYECKUM U TE€OJOTMUYECKUM JIAHHBIM, BMaJuHA UMEET
I1aTOPMEHHOE CTPOCHHUE C MOIIHBIM OCAJOYHBIM YE€XJIOM, B OCHOBAaHHUU KOTOPOTO
nexar moponabl (GyHIaMEHTAa TEePIMHCKON CKJIAI4aTOCTH, NEPEKPBIThIE TOJIIEH
OCAJIOYHBIX MOPOJA MOIIHOCTBIO 10 8—10 KM. DTH OTIO0XKEHUS OTHOCITCS K Pa3HbIM
TeOJIOTUYECKUM D3IO0XaM: HayuHas OT Tajie030s M 3aKaHuuBasi YETBEPTUUHBIM
MIEPUOJIOM.
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Pernon cdopmupoBaincs B yCIOBUSX MOITAIMHOTO MPOTHOAHMS 3€MHOUM KOPHI,
YTO CIIOCOOCTBOBAJIO HAKOIUICHHIO MOIIHBIX OCaA04HbIX TOdIl. CTpYyKTypHO
JIeTpeccusi MPEACTABISIET COO0M CyOIIMPOTHYIO BIIAUHY, pa3/IeIEHHYIO Ha OTJEIbHBIC
6moku cucrtemoit paznomoB. CoBpeMEHHBIN penbed, BKIOYas YYACTKA OCYIIEHHOTO
nHA ApalbCKOTO MOps, B 3HAYUTEIBbHOW CTENEHH OTpakaeT »d3TH JPEBHUE
TEKTOHUYECKHE OCOOCHHOCTH.

HawnbGonee 3HaunMple TEKTOHMYECKHE DJIEMEHTBI — O3TO Psijl CyOITUPOTHBIX U
CyOMepHINOHATHHBIX PA3JIOMOB, HTPAIOIIUX BAXKHYIO POJb B OPMUPOBAHUH peibeda
U TUAPOTEOJIOTMYECKUX yCIoBHM. HekoTopple W3 3TUX pa3jgoMOB HMMEKOT
TEKTOHUYECKYI0 AaKTUBHOCTh W B HACTOSIIEE BpEMs, YTO MOATBEPKIAETCS
COBPEMEHHBIMU T€O(PU3NUECKUMHU HCCIIECOBAHUSIMUA M JAHHBIMU JAUCTAHIIMOHHOIO
30HaUpoBaHMs 3emiu. OHM TakKe OKa3bIBAIOT BIMSHUE Ha paclpeiesieHue u
JIBUKEHUE TTOA3EMHBIX BOJ.

OO01as TekToHMYecKasi 0OCTaHOBKAa PETMOHA OLEHUBAETCA KaK OTHOCUTEIBHO
cTa0uiabHasl, ¢ MEUICHHBIMH BEPTUKAJIbHBIMU JBMIXKEHUSIMU 3E€MHOU KOpPBIL. ITH
JIBWKEHHUSI B TpeJlierax BHAJUHBI B OCHOBHOM OCAaJIOUHOTO Xapakrepa, 0e3 pe3Kux
NPOSIBJICHUNA TEKTOHUYECKOM aKTUBHOCTU. OIHAKO HAJIMYWE PAa3JIOMHBIX 30H TpelyeT
uX y4€Ta Npyu HH)KEHEPHO-TCOJOTUUECKUX U3BbICKAaHUAX, TAK KAK OHU MOTYT OKa3bIBaTh
BJIMSIHUE Ha (PUIIBTPALIMOHHBIE XapaKTEPUCTUKH TIOPOJT U YCTOMUMBOCTh MHKEHEPHBIX
COOPYKEHHUM.

Takum o00Opa3oMm, TEKTOHHYECKOE CTPOCHHME palioHa XapaKTepHu3yeTcs
1ar(OPMEHHBIM THUIIOM, HAIIMYUEM PA3JIOMHBIX CTPYKTYp MU MOIIHBIM OCaJIOUYHBIM
4exJIoM. ITU 0COOEHHOCTH (HPOPMUPYIOT I'€OJOTHUECKYI0 Cpely, B KOTOPOU BEAyTCs
TUIPOTEOJIOTHYECKUE U OypOBbIe pabOTHl HA OCYIIIEHHOM JIHE APaabCKOTO MOPSL.[5]

l'unporeonornyeckue uccaeqoBaHus Ha pacCMaTpUBaEMOM TEPPUTOPUU HAYATH
AKTUBHO NPOBOJUTHCS IMOCIE PEBOJIONMU, a B IOCICBOCHHBIE TONbl MPUHSIIH
CUCTEMHBI Xxapakrep. PaboThl Benuch B paMKax TOCYJapCTBEHHBIX CBEMOK B
macmradax 1:500000 u 1:200000.

UccnenoBanus B Kei3put-Opannckoit o0nactu craproBaiu B 1927 rony, koraa
A.A. Ko3pipeB BIIEpBbIE COCTABUII CXEMAaTUUYECKYIO THIPOTECOJIOTMYECKYIO0 KapTy, Ha
KOTOPOW OTPa3myl 30HBI PACIIPOCTPAHCHUS MPECHBIX U COJCHBIX BOJ B TIIYOMHHBIX
TOPU30HTAaX.

C 1932 roma monm pykoBoactBoM A.E. I'eens mpoBOAMIMCH KOMIUIEKCHBIE
uccnenoBanus B llpuapanbckux Kapakymax, Bkitodass tepputopuu bonbmux wu
Mansix bapcykoB. Ha ocHOBe 3HauMTEeNnbHOrO 00beMa JAHHBIX, COOPAHHBIX B TEUECHUE
MHOTUX JeT, ['eenp mpuiuen K BoIBoAy O cyuiectBoBaHuu B CeepHoMm [lpuapanbe
€IMHOTO0 BOJOHOCHOTO TOPU30HTA B UETBEPTUUHBIX OTJIOKCHUSX C HAIMPABICHHBIM
IOTOKOM TPYHTOBBIX BOJA K ApaibCkoMy Mopio. B moToke BcTpeuaroTcsi cojeHble
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JIMH3BI, CBSI3aHHBIE C COPHBIMU MOHMWKEeHUsIMU. B Bonbmnx bapcykax skcruryaranus
MOTOKA OCYLIECTBIISUIACH YEPE3 TOPU3OHTAIBHYIO Tanepeto JnHoi 900 m.

B 19361937 ronax B.A. Ceprees uccienoan CesepHoe [ Ipuapanibe v BbLIEINI
YEThIpE  KOMIUIEKCA  TPYHTOBBIX  BOJ:  PABHUHHO-IJIMHHUCTBIM,  TECYAHbIN
MIOJIyIIyCTBIHHBIN, JENPECCUOHHBIM AJUIFOBUAJIBHBI M NMPUOPEXKHO-IYCTHIHHBIN. B
1937 rogy B meckax bombmux bapcykoB mpoOypuiam CKBaXWHY C CaMOU3IHUBOM,
JAIOLIYI0 MaJIo BOJIbI, HO XOPOLIEro KayecTBa.

B tom ke roay, no pesynsratam padot b.A. IlerpymeBckoro u A.JI. fHmuHa,
ObLTM OOHaApyXEeHbI IMPECHbIE apTEe3WaHCKHE BOAbI B palioHax Manbie bapcyku u
[Tpuapanwe. SHIIMH MOABEPT COMHEHUIO CYILIECTBOBABIIYIO TOTAA TEOPUIO O €AMHOM
apre3uaHckoMm OacceitHe Ilpuapanbs. OH J0Ka3zall, YTO T€OJOTMYECKHE CTPYKTYpPhI
peruoHa (popMUPYIOT CEPHUIO0 OTIEIbHBIX 0ACCEHHOB C Pa3IMUHBIMU YCIOBHSIMU U
Ka4yeCTBOM IMOA3EMHBIX BOJI.

B 1948 romy V.M. AxmencaduH, OCHOBBIBasICb Ha pacuerax, MOITBEPIUII
BBICOKYIO TIOTJIOTUTEIBHYIO CIIOCOOHOCTH IecHaHbiX MaccuBoB IIpuapanbs. O
MPUIIEN K BBIBOY, YTO TPYHTOBBIE BOJIbI ATUX MAaCCHBOB B OCHOBHOM IPECHBIE WUJIU
c1a00COIOHOBATHIE.

Tarxke B 1948 rogy H.D. 3eitbepiaux u T.C. CUTHUKOBA COCTABWJIM CBOIHYIO
rugporeojorndyeckyro kapry naucra L-41. B 1945-1950 romax B.M. Bamenko
PYKOBOJMIJI CO3JAaHUEM CBOJHBIX KapT macimTada 1:1000000. B paiione bompmmx
BapcyxkoB npoBouiocs Oypenue Juist co3ianus Bogo3adbopa ajst ctanuuu Yenkap.

B 1949 rony Kacnwmiicko-Apanbckass ['TTI Ha Ga3ze mosneBbiX U (HOHIOBBIX
MaTepuanaoB coctaBuwia kapty Macmraba 1:1000000 mnsi BOCTOYHOM YacTu JIMCTa
L40XVIII. Asropamu BeicTynuiau A.B. CotHukoB u T.C. CuTHHKOBA.

C 1950 roma ruaporeosornyeckue M3bICKaHUsT HA TEPPUTOPUHU MPOAOIHKHUIA
Koi3p1n1-Opaunckas skcnenunus. B 1966—-1968 rogax mpoBOAMIMCH HW3BICKaHUS B
nocenkax buukray, Kackakynan, Axbactel, Kaparepens u Akecne. Mccnenopanuch
TOPU30HTHI MEJIOBBIX U YETBEPTUUHBIX MOPCKHUX U D0JOBBIX OTI0KEHHUI. YCTaHOBIIEHO,
YTO MPECHBIE BOJbl B UYETBEPTUYHBIX OTIOKEHUSIX TMPEJCTABICHBl B BHUJE JIUH3,
«TUTABAIOIIMX» HA COJICHBIX BOAAX, U JIOCTYIIHBI B OrpaHUYeHHOM oObeme. [IpecHbie
BOJIbI MEJIOBBIX TOPU30HTOB BBISIBJICHBI JIUIIIL B FOTO-BOCTOYHON YaCTH PErUoHa.

B 1968 ronmy CMY «Ka3bypBoactpoit» mnpoOypusio Ha o. bapcakenmec
€IMHCTBEHHYIO CKBa)XMHY NIyonHou okono 500 M, okazaBiryrocst 6e3BoaHou. M3-3a
OTCYTCTBHS KEpHA U KapOTa)ka ONPeAeIUTh BO3PACT MOPOJ HEBO3ZMOXKHO.

B 1963 rony A.T. Anemenko nop penakuueit JI.M. KomMbikoBa BBITYCTUIT KApTy
BOJIOHOCHBIX Topu3oHTOB Kazaxctana macmraba 1:500000. B stom xe romy B.U.
JmutpoBckuii 1 M.B. BacunbeBa coctaBuinm otdeT 3a 1954—-1962 rogsi, B KOTOpOM
OMKCaHBI YCIOBUA (DOPMHUPOBAHUS MTOJI3EMHBIX BOJ U PECYypCHas 6a3a BEpXHEMEIIOBbIX
TOPU30HTOB, a TAKXKE CYIIECTBYIOIIAs CUCTEMa BOIOCHAOKEHUS.
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C 1966 mo 1968 roael Ilpuapanbckas THAPOTEOIOTHYECKash SKCHEAUIUS
uccienoBaita BopoobecneueHne mnocenkoB Kymanapl m AxbOactel. Beuin BBISBICHBI
NEPCIEKTUBHBIE YYaCTKH C IMPECHBIMU BOJAMH B BEPXHEIOLIEHOBBIX OTIOKEHHUSX
(MuHepanmu3anus 10 1 r/am?). OgHaKO HEMOCPEICTBEHHO MO/ TTOCEIKaMH TaKUE BOIBI
HE HAUJICHBI.

B 1969-1971 romax B paiioHe Axkecne maptus Oypwia CKBaXHHBI Ha
BOJIOHOCHBIE TOPU30HTHI BEPXHETO 30II€HA M MeJia, BOJbl KOTOPHIX BAPbUPOBAIIU IO
muHepanuzanuu ot 0,6 1o 14 r/ov?.

B 1971-1972 ropax Ilpuapanbckast maptvsi MpoBeJia MOMCKOBO-PA3BEIOYHBIE
pabotel. bbuin  OOHapykeHbl BOIbI C MUHepanu3amwedn g0 1 r/mM® B
HEOTCHUYETBEPTUUHBIX OTJIOKEHUSIX U 10 9,6 I/1M?> — B 301IEHOBBIX.

B 1972 romy naptus nmpoBoaniia HOMCKH BOABI ISl 3anioBeaHnKa bapcaKenpmec.
YCTaHOBIIEHO HAJW4YUe BOJAOHOCHOTO TOPU30HTA B BEPXHEUETBEPTUUYHBIX MOPCKHUX
OTJIOKEHUSIX CEBEPHOM 4acTu OCcTpoBa B ¢opme Moyiochl A0 20 KM JJIMHOU U 10 2 KM
mupuHO. B nieHTpe nonoca 6e3BoaHa. [ pyHTOBBIE BOJIbI BCKPBIBAIOTCS HA TITyOMHAX
ot 1,2 no 2,5 m, munepanu3zaius nocrturaet 10-50 r/nm® u 6onee. CabocoioHoBaras
JWH3a C MUHepanu3anued 10 3 r/mM® BBIABICHAa B BOCTOYHOM YacTH MAacCHBa,
npoTsokeHHOCThI0 1350 M u MomHOCTRIO 10 4 M. Boapl xmopumaHocynbdaTHbIe
HaTpueBble, Temmeparypoit 14—15°C, ¢ nedburom 0,06-0,1 am3/c.

DKCIUTyaTalus BEJIach Yepe3 CTapblil KOJIOAEH, O3KE 3aMEHEHHBIN HAa HOBBIN
(mmybuna 2,05 M, oobem Bomsl 1,45 m?). OtbGop Bomwsl coctaBisin 1,2-2 mP/cyT,
MuHepanuzanus — 2,7 r/am®. YpoBeHb JWH3bI OblT YCTOMYHUB IPU CHUKEHUH YPOBHS
MOpS Ha 5 M, YTO CBUJICTEIHCTBYET 00 OTCYTCTBUU THIIPABIMYECKON CBSA3U C MOPEM.
MenoBoii ropu3oHT Ha bapcakenmece He HCCIeNOBaNCA, HO MO IPYTUM JAHHBIM €70
BOJIBI CHJILHO MUHEpalin30BaHbl (10 14,1 r/am3).

B 1980 roay skenequuueit non pykosoactsoMm A.IL. BacuibeBa u H.U. JleBuna
MPOBEACHBl  JIETAIbHBIE TOWCKM BOJAbl Ha bapcakenmece. PexoMmeHmoBaHO
WCIOIb30BaTh MOJ3EMHBIE BOAbl CEHOHCKMX M TYPOHCKHUX MEJOBBIX OTIOKEHUM
(tmyouna 3aneranust 605 M, geout mo 11,1 am’/c, munepanuzamus 4,53 r/am?,
temneparypa +41°C). Takxke pEeKOMEHJOBAHO HCIOJIb30BaATh CIa00COIOHOBATYIO
JUH3Y JUI HYK1 nepcoHana. Crarnyeckue 3anacsl — 2 M*/cyT Ha 25 net. JIunza k 1980
rofly yMEHBIIWIACh B 2 pa3a 1o cpaBHEHHUIO ¢ 1972 romom.

B 2006 rony TOO AI'Il «IlonckoBO-ChEMOUHAS IKCIIEANULIMS» TIPOBEIO ChEMKY
macmtaba 1:200000 B Ilpuapanse. PabGorsl oxBatwim 8441 kM? W BKIIOUYAIU
reodkosioruueckue uccienoBanus (otyet: Ceprees H.H. u nap.).

B 1980-1984 romax Ke3bul-OpauHCKas OSKCHEOUIMS Bela  MOUCKHU
BOJIOCHAOXEHHUSI HACEJICHHBIX IYHKTOB B paloHe Apanbckoro wops. beuin
yTBEpP>KJIEHBI 3anackl st AkOacTsl 1 JKaHakypbLibica.
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B 20122013 rogax Benuch pa3BeAodYHbIC pabOThI HA 3amachl MOA3EMHBIX BOJT
s BonocHaOkenust Akbactol. CkBaknHa Ne3586, mpoOypeHHast Ha myOuny 425 M,
BCKpBIJIa CAaHOHCKHUM TIECYaHWUK C MuHepanuzaruend 9,4 r/nm®, neoutr — 4,2 nm?/c.
3amacel o kareropuu C1 yTBepkaeHsl B o0beme 417,8 M3/cyT Ha 27 J€T npu yCIOBUU
OTPECHEHUSI BOJIBI.

Ha  ocHOBaHMM  JaHHBIX  TE€OJIOTUYECKOM,  THUJIPOTCOJIOTUYECKONM  H
WHXEHEpHOTreoJorndeckon chémkn macmrada 1:200 000, B paitone pabor ObuH
YCTAHOBJICHBbl PA3JIMYHbIE BOJOHOCHBIE TOPU3OHTHI W KOMIUIEKCHI, a TaKXKe
BOJIOYTIOPHBIE W BOJIOMPOHUIIAEMble TOPU3OHTHI. Kiaccudukaiusi mpousBelieHa MO
cTparurpauyeckuM TMpU3HAKaM, COCTaBy IMOPOJ U YCIOBUAM (HOPMHUPOBAHUS
MO/I3€MHBIX BO/I.

Briienens! ciaeayone BOIOHOCHBIE TOPU30HTHI U KOMIUIEKCHI:

CoBpemenHbIH amuroBuaibHbIN (aQIV);

CopemennsIit Mopckoit (mQIV);

BepxuemenoBoii cenonckuit (K2sn);

BepxuemenoBoii Typorckuii (K2t);

BepxHeans0-ceHoMaHCKUI KOMILIEKC (KTal3-K2cm);
AnTtHmxHecpeaneanbockuit komreke (Klap-all-2).

BomoynopHslii KOMILIEKC:

CpenHe-BepXHEI0EHOBBI — HUKHE-CpeaHeonUuroneHoBbi (P2-3-P1-2).
BononponuiiaeMbiil TOPU30HT:

CoBpemennslit 30510851 (VQIV).[8]

CoBpeMeHHbIH aluToBUanbHbI TOpU3oHT (aQIV) pa3But B 001aCTH aBaHI€TBTHI
Coipnapeu u Kyangapeu. [loponbsl HEOAHOPOIHBI: YEPEAYIOTCS TBUICBATHIE MECKHU,
CYIIECH, CYIIMHKHU U IJIMHBL. YPOBEHb I'PYHTOBBIX BOJ] 3ajieraet Ha ryoune 1,5-2,0 m,
MOIITHOCTh TOPU30HTA 2—5 M, BOAOOOMIBHOCTH HU3Kasi — JIOJIU JIUTPa B CEKyHTy. Bosib
COJIEHBIE (MuHepanuzanus 37-38 r/am?), MarHu€BO-HATPHUEBHIE,
cynab(arHoxsopugHoro tuna. Ilutanue — 3a cué€r armocdepHbix ocaakoB. M3-3a
BBICOKOM MUHEPAIU3ALIUN BOJOXO03IMCTBEHHON LIEHHOCTH HE UMEIOT.

CoBpemenHbIil Mopckoi Topu3zoHT (mQIV) pacmpocTpaHéH MOYTH 1O BCel
TeppuTOoprun. COCTOUT U3 CUIILHO 3aCOJEHHBIX NIECKOB C MPOCIOSIMU UIIOB.
Bononocnocts HU3Kass — nedutsl 0,05-0,8 am?/c npu nonmwxkenuu 0,8—1,2 m. [myOouna
Bon — or 0,3 mo 15 M. Boapl Oe3HanopHbsie unu ciabonamopasie (10 0,8 ).
Munepanuzanusa — 42,9-62 1/aM°, MarHueBo-HaTpUEBbIC, CYNIb(PATHO-XJIOPHIHbIE.
bruxe k Apany conéHocTh Bo3pacTaeT. ICTOUHUK MUTaHUSI — OCAAKU U (PUIIBTpaIvs
U3 OcCTaTkoB ApanbCckoro Mops. lloTeHuuambHO MOTYT HCHOJIB30BaThCAd B
OanmpHeonoruu. 3a npeaenaMu paiioHa, Ha ceBepe bapcakenbmeca, HalIEeHbI JTUH3bBI
cmaboconéubix Bonm (1,3-2,9 r/am®), mpeAmnonoKUTEILHO BO3MOXKHBI M B JPYTHX
MecTax.
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BepxuemenoBoii ceHoHckuil ropu3oHT (K2sn) BcTpewaeTcss MOBCEMECTHO.
ITecku ¢ mpocnosMU TIIMH U MecYaHUKOB. [myOmHBI 3ameranus: ot 265 mo 605 M.
Mo1tHOCTB NecuaHbIx npociioes 10 40 M. BooHOCHOCTB BbICOKast: 1€OUTHI 10 8 1m3/C,
bE30METPUYECKUE YPOBHU BBIIIE U HUXKE 36MHOM MOBEPXHOCTU. MUHEpaIN3alus OT
3,0 mo 15,5 r/am®. CoctaB — XJIOpUIHO-CY/Ib(aTHBIN, HATPUEBO-MArHUEBBIN.
Temneparypa Bogel — 23-25°C. TopHM3OHT HCHOIB3yeTCS U1 BOIOCHAOKCHUS
3anoBenHuKa «bapcakenbmecy.

BepxuemenoBoit TypoHckuii ropu3oHT (K2t) aHamorudHo pacnpocTpaHEéH
MMOBCEMECTHO, BCKphIBaeTcs Ha yonHax 380—660 M. BogoHOCHBIE TOPOABI — MECKU
MOIIHOCTBIO 15-20 M cpean mimH. Beicokuid Hamop (Mbe30METPUUYECKHI YpOBEHb
Bblle 3eMuM Ha 5—15 M), nebutel — 1o 8 am’/c. Temmneparypa Boasl 10 41°C.
Munepanuzauusa — 3,6—14,7 r/am®. 1lo XUMHUYECKOMY COCTaBy CXOX C CEHOHCKHM
TOPU30HTOM

Bepxueann6-cenomanckuit komruieke (Klal3-K2cm) 3aneraer rmy6oko (0koJio
800 M). BonoHocHbIe TIpociion MecKoB — MajoMolHbie (5—7 M). B paiione mocénka
AxOacray neout 15,4 nM?/c npu muHepanuzanuu 9,6 r/nm®. B npenenax paitoHa —
MPAKTUYECKOTO 3HAUCHUS HE UMEET U3-3a NNIYOMHBI U MUHEpaIU3aIluu

Ant-HmwxkHecpenHeanbockuii komrieke (Klap-all-2) oxBarbiBaeT akBaTOpHIO
Apainbckoro mopsi. [Ipencrapiien neckaMu ¢ poCiIOsiMU IVIMH U IecYaHukoB. M3Becten

YpPOBEHb TOJ3EMHBIX BOJ — 65 M, MuHepanmuzamusa — 2,1 r/aM®. JlaHHBIX
HEJIOCTATOYHO JJI OLICHKH pecypca.
CpenHe-BepXHEI0UEHOBBI — HUKHE-CPEAHEOIUTOLIEHOBBIA  BOIOYTIOPHBIN

komIuiekc (P2-3-P1-2) cocTouT U3 pa3nuyHbIX IIKMH (CEPhIX, 3€JIEHBIX, TUIICOBATHIX),
pexe — cyneceil. Pa3zBur mnoBcemectHo. IlpencrtaBnser coOoii peruoHaIbHbBIN
Bofoynop MomHocThI0 Oomee 100 m, g0 540 M B orhenbHBIX Toukax. Hambonee
MolHbIM Ha bapcakensmece n Kackakynane.

CoBpeMeHHBII 70JI0BbIM BOJONpOHUIIAeMbIN TOpu30HT (VQIV) oxBaThiBaeT 10
85mporienT  Teppuropun. [IpencraBiaser coboi  cmabo  CBS3HBIE  TIECKH,
oOpasoBagBiuecs: nocie ocyumeHus Apana. MomHocts 2—10 M, MakcuMym — Ha
OBIBILIMX OTMENSAX OCTPOBOB. BOMIBI HE COAEPIKHUT, TO €CTh OE3BOJIEH.

®opMUpOBaHHE MOA3EMHBIX BOJ B MpEAeiaax OCaJOYHOIO YexJia CBSI3aHO C
re0JIOrHYeCKOM UCTOPUEN PETHOHA, YTO MPEAONPENETUIO X COCTAB, MUHEPAIU3ALUIO
U JIpyrue napaMeTpbl. AHaIW3 JUHAMUKHU MOJ3EMHBIX BOJ, KapT MUHEpAIU3ALUUA U
BOJIHOTO OajiaHCa MO3BOJIMII BBIACIUTh 00JIACTH UTAHUS, TPAH3UTA U Pa3rPy3KH.

Ob6nactu nuTaHusi OBIBAIOT ABYX THUIIOB: 32 CUET aTMOC(EpPHBIX OCAJKOB M 3a
CU4€T UX KOMOMHAIIMU C TIOIVIONICHUEM MOBEPXHOCTHBIX BOJ. 30HBI TPaH3UTa — 3TO
palioHbl MPEUMYIIECTBEHHOTO TOPU30HTAJIBHOTO (JIATEPaIbHOTO) TIOTOKA. 30HBI
pasrpy3Ku — YYacTKH, Ile NpeodiiafjaeT BepTUKAIbHAs (QUIbTpalus, BKIHOYAs
UCIIapeHHe U MOA3EMHOE TIepeTeKaHue.
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Teppurtopus AeNUTCS HA JBa TUAPOAMHAMUAYECKUX ATAXka:

BepxHuuit sTaxk — 30Ha aKTUBHOTO BOIOOOMEHA, OXBAThIBAE€T UETBEPTHUHBIE
OTIOXKEHHUS. 37IeCh TOJ3€MHBIC BOIbI O€3HANOpPHBIE WM  CJIa0OHAMOPHBIE,
dbopmupyroTcs 3a 4T HHGUIBTPALIUU 0CaAKOB U punbTpanmu u3 Ceiprapsu. Bogsr —
OoT COn€HbIX J0 paccombHbiXx (42,9-62,0 T1/am3), cynbdarHO-XJIOpUIHEIE,
HaTpueBOMarHueBbie. [ paHuila — TacapaHCKUE TIIMHBI.

Huxnuil 3Taxk — BKJIIOYAET MEJIOBBIE BOJIOHOCHBIE KOMIUIEKCHI C HAITOPHBIMHU
BOIaMU. 37€Ch CKOPOCTh [BWIKEHHUS BOJBI HHU3Kas, a BOMOOOMEH CIIa0BbIil.
Munepanuzanus — 3,5-8,1 r/nm?. C rimyOuHOM Bo3pacTaeT 3a CuéT HAaKOTICHUS COJIEH.
OCHOBHOM pa3rpy304HbIA y3€1 — ApajgbCKOe MOpPE, Kyaa CXOAATCS MOTOKU CO BCEX
TOPU30HTOB.[6]

4 Pe3ysbTaThl MOMCKOBO Pa3BeI0YHbIX pad0T Ha yuyacTke 3a 2022 rox

4.1 PekOrHOCHUPOBOYHBIE 00CICI0BAHMS

[lepen HayanoM Bcex paboT ObUIO MPOBEACHO TUAPOrE€OJIOrHYECKOe
MaplIpyTHOe oOcienoBaHue Teppuropuu Iomanso 400 kw2 usg  3TOro
UCIIOJIb30BAJIM TONOTrpapruecKue KapThl U CIIyTHUKOBBbIE CHUMKH MaciiTada 1:200 000
u 1:100 000. Ilo creneHu CIOXKHOCTA THAPOTrEOJOTHYECKOTO CTPOCHUS pPanoH
OTHOCHUTCS KO BTOPOW Kareropuu.

Bo Bpems oOcnenoBaHusi MPOBOAMUIM BHU3YyalbHbIE OCMOTPBI: H3YyYalH
naHama@T, YTOUYHSAJIM KapThl, UCKaJIM IPUPOAHBIE U HCKYCCTBEHHBIE BBIXO/IbI
HOA3EMHBIX BOJ, BO103a00pHI, & TAKKE OLEHUBAIN COCTOSIHUE OKPY KAIOLIEH Cpebl.

[lo mToram ocMoTpa yCTaHOBJIEHO, YTO BOJM3M HCCIELYEMOrO y4dacTKa HET
MCTOYHHUKOB, KOTOPBIE MOIVIM OBl 3arpsA3HATH MOJ3EMHBIE BOJIbI — TaKUX KaK CKJIabl
TOIJINBA, XUMHUKATOB, )KUBOTHOBOIYECKHE KOMILJIEKCHI U IPYTHE OMACHBIE OOBEKTHI.

OpHako Ha 3KOJOTMYECKYI0 CHUTYalUIO B paliOHE CHUJIBHO BIUSIOT MPUPOJHBIE
npoueccsl. M3-3a cHukeHus: ypoBHS ApajbCKOro MOps MHOTHE YYaCTKH OKa3alluCh
OCYIICHHBIMHU, TJIe Ha4aJIoCh 0Opa3oBaHue 1nous. [Ipu 3ToM HAOMIOJAI0TCSl HETAaTUBHBIE
IIPOLIECCHI: 3aCyXa, BBIBETPUBAHUE, 3aCOJICHUE, YTO IPUBOAUT K YXYAIIECHUIO KayeCTBa
MIOYB U YXYALIEHUIO 3KOJIOTHH B IIEJIOM.

PaiioH yxe NmaBHO HAaXOOUTCS B CTAaAuU OIYCTBIHMBAHUS W3-3a BO3IACHCTBHS
YeJloBeKa M Kiaumara. Takke B Xozie 00Cie10BaHMs He ObLJIO HAMIEHO HU MPUPOAHBIX,
HU MCKYCCTBEHHBIX BBIXOJOB IIOI3€MHBIX BOJI M BOA03a00pPOB Ha H3ydyaeMou
TEPPUTOPHH.

B pamxkax nmpoexkra USAID «BoccTaHOBIEHNE SKOCUCTEMBI HA OCYILIEHHOM JIHE
ApasbCKOro Mops» MPOBEJIEHbI TUAPOreOIOTHYECKUE U3bICKaHUsS IJisi oOecreyeHus
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3amacoB MOJ3EMHBIX BOJl U OpraHU3allMi CUCTEMbI OPOIIEHHUS TUIAaHTALUK caKcaysa Ha
yuactke 500 ra.

4.2 XapakTepuCcTHKAa BU/I0B U 00beMOB BbINOJHEHHBIX PadoT

[IpoBenennbie pabOTHI:

1) I'uaporeonornyeckoe oOcIe10BaHUE:

OcmMmotp tepputopun 400 kM?, ananu3 anAmadTa, yTOUHEHUE KapT, BBISIBIICHHUE
BO3MOKHBIX HCTOUHHKOB MOJI3EMHBIX BO/I.

VYCTaHOBIIEHO OTCYTCTBHE 3arps3HSIOIIMX OOBEKTOB, HO MOATBEPKIEHO
AKTUBHOE OMYCTHIHUBAHUE U 3aCOJICHUE MOYB.

2) BypoBbie pabOThI:

[IpoOypena oaHa pa3BeIOYHO-IKCIUTyaTallMOHHAsI CKBaKMHA ITyOmHOM 500 M
POTOPHBIM METOJIOM.

[IpoBenena nemeHTaIus 00CaTHON KOJIOHHBI, yCTAaHOBKA (PHIIBTPOBOM KOJIOHHBI.

BomonocHbie Topu30HTHI BEISIBIEHBI HA TTyOuHe 416-489 M.

3) l'eopuznyeckue uccneao0BaHus:

OnpeneneHpl JIUTOJIOTMYECKHM COCTAaB IMOPOJA, MHUHEpaJIM3alus BOABI U
MHTEPBAJIbl BOJOIIPUTOKA.

[IpumeHeHbl METOABl  AIEKTPOKAPOTAXKA, PAJAMOAKTUBHOIO KapoTaxa M
raMmmakapoTaxa.

4) OnbITHO-(PUIBTPAMOHHBIE PAOOTHI:

[locne OypeHus CKBa)XKMHA I[IOKa3aja 3HAUYUTEIbHBI CaMOMW3IMB BOIBI C
NIbE30METPUUYECKUM HarmopoM +16,8 m.

[TpoBeneHbl MpPOOHBIE U OMBITHBIE BBIMYCKH, U3MEPEHBI YPOBHU BOJIbI, JCOUTHI.

[TonTBepKA€HO BBHICOKOE BOJOHACHIIIEHUE TOPU3OHTOB, MPEAJIOKEH PEXKUM
AKCIUTyaTanuu 6e3 HaCOCHOTO 00OPYIOBaHMUS.

5) JlaboparopHbIe UCCIICTIOBAHMUS:

OtoOpaHbl U MPOAHAIM3UPOBAHBI MPOOBI BOIBI HAa XMMHUYECKHH COCTaB H
PaANOIOTHYECKYIO O€30MIaCHOCTb.

BrlmonHeHbl pexxuMHbIe HAOMIOACHHSI 32 YPOBHEM, TEMIIEPATYPOil U KaYECTBOM
BOJIBI.

BriBombl: PaboThl mOATBEpIMIIN HATMYNE 3HAYUTEHHBIX 3a1aCOB TIPECHOM BOJIBI
C BBICOKMM J1e0uTOM. Pa3zpaboraHa MeTOAMKA SKCIUTyaTallkd MECTOPOXKIEHHUS C
WCIIOJIb30BAaHUEM CaMOM3JIHMBA, YTO TMO3BOJUT 3(PPEKTUBHO OpOIIATh IUIAHTALUU
CakcayJsa u MoAACP>KUBATh BOCCTAHOBIICHUE YKOCUCTEMBI PETHOHA. [4]
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PI/ICYHOK 4.2 — EMKOCTh 3aIll0JIHCHA, OKOHYaHHMEC OIIbITa

Pucynok 4.3 — [IpoBenenne reopu3nyecKkux UcciaeaoBaHu
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Pucynok 4.4 — bByposbie paboThI

4.3 IlapaMeTpbI BOJOHOCHOI0 TOPU30HTA

[To kadecTBY mNOA3EMHBIE BOABI OTIOXKEHUM BEPXHEMEIOBOIO TYpOHA C
MmuHepanu3anueir 1o 4,0r/mv® 6e3 Kakoi-IM00 BOJOIOATOTOBKM IPHIOAHBI IS
OpraHU3allui CUCTEMBbI OPOIICHUS IJIAHTAIIUN CaKcayJa.

Munepanuzanius  Boxbl 3,9  r/n.  Tunm  MuHepanu3anmuud — BOABI -
xynopuaHoHaTpueBbii. Jleout 10.311/cek. Beicora Hanopa 17wm. JlaBieHue Bombl
0,18MPa. Temnieparypa Boasl 33rpanyca.[4]
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4.4 Pe3yabTaThl OLEHKH IKCILIYATAIIMOHHBIX PA00T MOA3€eMHBIX BOJ

B 2022 rogy Oblnu paccuMTaHbl SKCILTyaTallMOHHBIE 3amachl MOJ3EMHBIX BOJL
BEPXHEMEIIOBOTO TYPOHCKOT'O TOPU30HTA.

VYcioBusg akcrutyaranuu  ObutM  cienyronumu:  BomgooTOop momkeH ObITh
nocTostHHBIM, Ha cpok 10 000 cyrok. CyTouHas moTpeOHOCTh B Bojie — 888,9 M*/cyTku
(10,3 1/c).

B mpomecce paboTr BHISIBUIM CaMOM3IUB Y CKBOXHHBL. B pesynbrare
IPOBEACHHBIX pabOT ObLIN MOJCUUTAHBl €CTECTBEHHBIE 3aI1aChl KOTOPHIE COCTABIISAIOT
1 850,3 m*/cyTkn, 4TO B IBa pasa Ooibiie, yeM Tpedyercs (888,9 m*/cyTkn). PacuérHoe
MOHUXEHUE YPOBHS BOJIbI 32 BECh CPOK COCTABUT 12,36 M, UTO MEHbIIIE JOITYCTUMOTO
3HaueHust — 17,23 m. 3anackl oTHeceHbI K Kareropuu C1 — pa3BejaHHbIE, IPUTOTHBIE
JUTS SKCIUTyaTauu. KauecTBo BO/IbI M3y4EHO U TPU3HAHO MOIXOASIINM JJI OPOLLICHHUS.

I'myObuna 3ameranusi BoJOHOCHOro ropuszoHta: 416,0-489,0 m. MomHoCTh
ropuzonTa (m): 48,9 m. Koadbdbumment ¢punsrparuu (K): 3,2 m/cyt. Kosddumment
BojomnpoBoaumoctu (Km): 156,88 m?/cyT. Koaddurment nbe3zonpoBogHocTH (a):
1,910° m?*/cyT. IlpuBenénnsiii paguyc Bausaus (Rn): 65 383,5 m.
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5 Buabl 1 00beMbl IPOEKTHPYEMbBIX PadoT

5.1 PexornocunpoBo4HbIe MCCJIeI0BAHNE TEPPUTOPHH

['maporeonornyeckne MCCIEAOBAHMS TPEACTABIISIOT COOOW KOMILIEKC padoT,
HATPABJICHHBIX HA U3YYCHUE YCIIOBUA 3aJIeTaHus, PSKMMa U Ka4eCTBA IMOA3EMHBIX BO/I.
OCHOBHBIMH BHJAMH TaKUX paOOT SBIISFOTCS:

Cbop, o0OpaboTrka u aHanu3 GOHAOBBIX MaTEpPUAIOB, BKIIIOUas CBEACHUS O
T'€OJIOTHYCCKOM CTPOCHHUH, THIAPOTCOJIOTHYCCKUX YCIOBUSX W pe3yjibraTtax paHee
BBINOJIHEHHBIX U3BICKAHUM.

PexorHocuiupoBoYHbIC OOCIIEOBAaHUS — TPEABAPUTEIIBHOEC O3HAKOMIICHHE C
U3y4aeMOW TEPPUTOPUECH, TO3BOJIIOIICE ONPEACIUTh OOINHE THAPOTCOIOIHUCCKUE
YCIIOBUS, BBIJICIMUTh BOJOHOCHBIC TOPU3OHTHI M CGHOPMYJIHUPOBATH THUIIOTE3bI IS
MOCJICAYIOIIETO U3YUCHUS.

I'maporeonornyeckass chbéMKa M COCTABJIICHHE TEMAaTHYECKHX KapT, OTPaKAIOITUX
IIPOCTPAHCTBEHHOE paCMpe/IeiICHNE IOA3EMHBIX BOJI, MX THIIBI, YCIIOBHS THTaHMUSI,
pacIpoCTpaHCHHS U PA3TPY3KH.

Bypenue ruiporeoiornaecKux CKBaKMH U TOPHOTIPOXOIECKHE PAOOTHl — OCHOBHOM
METOJT BCKPBITHS ¥ H3yUEHUS MTOI3EMHBIX BOJI B HATYPHBIX YCIOBHSIX.

[TomeBbie OMBITHO-(UIBTPAIMOHHBIC WCCIICIOBAHUS, BKIIIOUAs OTKAYKH, HAJIHMBBI,
HarHeTaTeNbHBIE ONBITHI, HAIMpaBJICHHBIC HA ONpeAcieHne (UIBTPAIMOHHBIX
XapaKTEPUCTHUK MTOPOJ U PACUET IKCILTYyaTallHOHHBIX PECYPCOB.

PexxumHubie HaOMIOMEHUs 3a MOA3EMHBIMH BOJAMHU — CHCTEMATHUYECKHE 3aMephl
YPOBHS, TEMITeparypbl, XUMHYECKOIO COCTaBa BOJBI, ITO3BOJISIIOIIUE OIICHHUTH
JTMHAMUKY ¥ YCTOWYUBOCTH BOJOHOCHBIX TOPU30HTOB B MPUPOIAHBIX U TEXHOTCHHBIX
YCIIOBHUSIX.

MopenupoBanue (QUIBTPAIIMOHHBIX IMPOIECCOB, B TOM YHCJIE YUCICHHBIC METOIIBI
pacuéra JABYKCHHSI TTOJI3EMHBIX BOJI, JIJIsl MPOTHO3a U3MEHECHHUIA THIPOINHAMUICCKOTO
peKUMa TIPH SKCILTyaTallui BO103a00poB.

JlaGoparopHbie HCCIIEIOBaHMS, BKIIOUYANOIMKME (PU3HKO-XHUMHYECKUM aHaIW3 BOI,
ompeiesIeHHe CBOMCTB MOPO, GUIBTPAIIMOHHBIX U MPOYHOCTHBIX XapaKTEPUCTHUK.

Bri6op BuIOB paboT, nX 00BEM M IMOCIEIOBATEIHLHOCTh 3aBUCSAT OT ICIH U
CTaIuy HCCIEAOBaHWM, MacmTaba MPOSKTUPOBAHMSA, a TaKXKEe CIOXHOCTH
THIPOTEOJIOTHUECKUX YCIOBHM palioHa.
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B OTACIBbHBIX ClIY4asaX IIPHUMCHAIOTCA CIICOUAIM3UPOBAHHBIC MCTOAbI, TAKHC
KaK:
6aJ'IaHCOBO—FI/I,Z[pOMeTpI/ILIeCKI/Ie U THAPOJIOTHYCCKHUC Ha6J'IIO,Z[CHI/IH;

W30TOIHBIE, PaAMOTUAPOTrEeOIOTMYECKUE,  MaJCOTUIPOre0IOrn4ecKue,
reo00TaHUYECKUE U KOCMUYECKHUE METO/Ibl UCCIIEOBAaHUM; Teopu3nuecKue

METOJIbl, ~ KaK pEruoHaIbHOro  MaciuTaba (3JIeKTpopa3BeKa,
celicMopa3BeKa U JIp.), TAK U KAPOTAKHbIE UCCIIEIOBAHUS B CKBAXKMHAX.

[ToneBoil 3Tan HauMHAeTCAd C PEKOTHOCLUUPOBKHM pailoHa. B xone stux pabor
OPOBOJUTCS 0OCIEAOBAaHUE KIIOYEBBIX TI'EOJIOTUYECKUX PAa3pe30B, BBISABISIIOTCS
OCHOBHBIE MECTOPOKJICHUS MOA3EMHBIX BOJI, OCYILECTBISECTCS MapIIPyTU3UPOBAHHOE
uzyueHue wmectHoctd. Lleab — QopmupoBanue o00mIEro NpPEACTaBICHUS O
re0JIOTUYECKOM CTPOEHUU M TUIPOTeoorHnyYecKux ycioBusx. Ocoboe BHHMaHUE
YACIAETCS: N3YYEHUIO JIUTOJIOTUU ITOPOJI, UX MOPUCTOCTH U TPEIIMHOBATOCTH; OLIEHKE
CTEIICHH OOBOJHEHHOCTH;

OTIpENIETICHUIO TIIYOUH 3aJIeraHusi BOAZOHOCHBIX TOPU30HTOB; BBISIBICHUIO 30H

NUTAHUs, IBMKEHUS U pa3rpy3KH MOI3EMHBIX BOI.

Ha ocHOBaHuM mMONy4YEeHHBIX JaHHBIX pa3pabaTbiBaeTCs IUIaH JalbHEHIINX
paboT, BKIIOUAIOIIUI CHCTEMaTHYeCKHEe MAapIIPYTHhIE HCCIEAOBAaHUS, PEKUMHbBIC
HaOMoAeHus, reo(pu3nUecKre U3bICKaHus U OypeHue pa3BelouHbIX ckBaxuH. llocie
ATOr0 MPOBOAATCS TUAPOJMHAMUYECKHE HCIBITAaHUS U MPOMBICIOBO-reO(PU3NYECKHE
HCCJIEIOBAaHUs, HaIlpaBJI€HHbIE Ha YTOYHEHHE XapaKTEPUCTHK BOJOHOCHBIX
TOPU30HTOB.

ABTOpaMu JaHHOM paboOThl OBUI OCYIIECTBIEH BbIE3]] Ha TEPPUTOPHUIO
UCCJIeIOBAaHUs, YTO MTO3BOJIAIIO IIPOBECTH MOJIEBbIE HAOMIOEHUS U COOpaTh MePBUYHbIE
JaHHble. DTU JaHHbIE OOECNEYMIIM MPAKTHYECKOE MOATBEP)KICHHUE TEOPETUUYECKHUX
OPENoNIOKeHU M CYHIECTBEHHO oforatwiui ucciefoBanue. Takodl moaxon
o0ecrneunBaeT He TOJIbKO HAayyHYI0, HO U MPHUKJIAJHYK LEHHOCTh paloThl, aenas €€
Oosiee TpUOIMKEHHON K peabHbIM YCIOBHSIM KCIUTyaTalluy MOJ3€MHBIX BOI.
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Pucynok 5.1 — ydacTok pa3Beqiku, C 3AJI0)KEHUEM MPOEKTHOW CKBaKUHbBI No
002-UIMDCA

Taxk >xe Obu1 00cnenoBad ydacTok ckBaKUHBI NeOO 1M IM®DCA «pucyHok 5.2»
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PucyHnok 5.2 - yuactok ckBaxkuHbl NeO0 1 IMDCA

5.2 BypoBbie padoThI

B pamkax peanmzanmum mpoeKTa MPETyCMOTPEHO TIPOBEICHUE KOMILIEKCA
OypOBBIX padOT, HAIPABJICHHBIX HA OIEHKY AKCILIyaTaIlMOHHBIX 3allacOB IMOI3EMHBIX
BOI TIO TIPOMBINIIEHHBIM KareropusiM. /[l perieHuss TOCTaBICHHBIX —3a]ad
3aIJTAaHUPOBAHO OypeHHE MBYX Pa3BEAOYHO-IKCINTyaTAllMOHHBIX CKBAXHUH — No
002NIMDCA u Ne 003-MTIMDCA, rmybunoii mo 500 m kaxxas. [IpoBenenue qaHHbIX
paboT MO3BOJUT JETATLHO H3YyYHUTh THAPOTEOIOTHUYECKUE YCJIOBHS, YCTaHOBUTH
JIUTOJIOTO-CTPATUTpaUUECKyl0 CTPYKTYpy pa3pe3a M OIpeAeNuTh BOJAOHOCHBIE
TOPU30HTHI, IEPCIEKTUBHBIE JJIs JalbHEHIIEeH dKCIUTyaTalyi.

bypenue CckBaXMH W WX THAPOJUHAMUYECKOE ONPOOOBAHUE SIBISIOTCS
KJIFOYEBBIMH BHUJIAMU THJIPOTEOJIOTMUECKUX HCCIAEAOBAHUM. DTOT METOJ| MO3BOJISET
NOJy4YUTh Haubosiee MOJHYI0 M JOCTOBEPHYIO MH(POPMAIMIO O MOA3EMHBIX BOJAAX,
MOCKOJIbKY 00€CIEUMBAET MPSMOI TIOCTYM K BOJAOHOCHBIM IiactaM. J(HPeKTUBHOCTD
OypoBbIX paboT 00ycIIOBICHA PSAJIOM (PAKTOPOB:
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OypeHHe MO3BOJISIET BCKPHITH T€OJIOTO-TUTOIOTHYECKUN pa3pe3 U YTOUHUTh YCIOBUS
3aJieraHusl BOJOHOCHBIX TOPU30HTOB; CKBKUHBI 00€CTIEYUBAIOT BO3MOXKHOCTb
OIICHKU KaK KaueCTBEHHBIX, TAK U KOJMYECTBEHHBIX XapaKTEPUCTUK MOJ3EMHBIX BOJ
— WX MUHEPAJU3aIiK, TEMIIEPATyphl, 1e0UTa, TUIPABINUYECKON MPOBOIUMOCTH U JIp.;
M0 JaHHBIM ONBITHBIX OTKAYEK U3 CKBAXKHH MOXHO OINPEACIUTH (PUIBTPAIIOHHBIE
CBOMCTBA BOJIOHOCHBIX TIOPOJT M pPACCUUTATH TUIPOTEOJIOTUIECKHIE TAPAMETPHI

(ko3 dunmeHT QUIBTpalui, THE30IPOBOJHOCTE U JIP.); OypOBbIE CKBaKUHBI
SBIISTFOTCST HanOosee (P PEeKTUBHBIM CITOCOOOM OpTraHU3aINH KanTa)ka MOA3EMHBIX BOJ
C LEJIbI0 BOJIOCHAOKEHUS UK ApeHaxa. Komiiekc OypoBbIX pabOT BKIIOYAET:
OTIpE/ICIICHUE ONITUMAIILHON CXEMBI pa3MEIICHHS CKBRKMH Ha YIaCTKE PaboT ¢ y4eToM
THIPOTEOJIOTHUCCKUX YCIOBUM M CTAaJUUA TPOCKTHUPOBAHUS,  HEMOCPEICTBEHHOE
OypeHHE C TEOJIOTHYCCKUM ONHCAaHWEeM KEepHa WM MUIaMa 10 Mepe MPOXOAKH;
BBITIOJTHEHNUE KAPOTAKHBIX U TeO(OU3MYECKUX HCCIEAOBAHMA B CTBOJIAX CKBAXKHH,
IPEIBAPUTEIHPHOEC  OMPOOOBAHKWE TOA3EMHBIX BOA C IEJIBIO  ONPEICICHUS
BOJIOOOMJIBHOCTH M Kau€CTBAa BCKPBITBIX FOPU30HTOB;  OOYCTPOMCTBO (DUIBTPOBOM
KOJIOHHBI C YCTAHOBKOW COOTBETCTBYIOIIETO 000PYIOBAHUS.

Bce npoektupyemMbie THapOre0I0oTHISCKIEe CKBAKUHBI OTHOCSTCS K KaTeTOPHH
AKCIUTyaTallMOHHBIX W OyJIyT HCIOIb30BaThCs B KadecTBE BOM03a00pHBIX. [Ipu
HEOOXOAMMOCTH, TaKXKE pacCMaTpPUBACTCS BO3MOXHOCTh WX TMPUMEHEHUs Kak
NPEHAXKHBIX, HAarHETATeJIbHBIX WM TOMIOMIAIOIMINX, B 3aBUCHUMOCTH OT ICJIeH
MOCJIEAYIOIIETO HWCIOIb30BaHUS U HHXCHEPHO-TUJIPOTEOJIOTHYECKUX  YCIIOBHM
ydacTka.

5.2.1 Metoauka npoBeaeHusi pador

Y4acTok TpOeKTHpyeMBbIX paboT pacmoiiokeH B K3bur-opauHCKOM oOmactw,
ApanbsckoM paitone, B 42 kM (110 npsimMoil) roro-3anagnee c.KaparepeH.

MoHTaX-1eMOHTaX OypOBOI0 arperara BKJIOYAaeT: IUIAHUPOBKY ILTOIIAIKH JUIS

YCTaHOBKH OypOBOTO CTaHKa; MOHTax OypOBOTrO CTaHKa; KOIKa 3yMI(OB U

HUPKYISIUUOHHOW CUCTEMBI Ui IIIMHUCTOIO PAacTBOpA; JIEMOHTax OypoBOro

CTaHKa; 3aChINKY 3yMI(OB U IUPKYISALIUOHHONW CHUCTEMBI JIsI BOCCTaHOBJICHHUS

NEPBOHAYAIBHOTO BH/Ia TOBEPXHOCTH yYacTKa.

Cnoco6 OypeHus: pOTOPHBIH.

I'my6una ckBaxuubl: 500 M.

KoHcTpykiMst SKCIITyaTallnOHHO-Pa3BEI0YHON CKBAKUHBI PACCUUTAHA C YUETOM
IyOMHBI 3ajJleTaHvsi W MOIINHOCTM BOJOHOCHOTO KOMILJIEKCA, HEOOXOAMMOIo
KOJIMYECTBA BOJIbI, JINTOJIOTMYECKOTO pa3pe3a, a TaKXKe IMOJOKEHHsI CTaTUYECKOro U
JTUHAMHYECKOTO YPOBHS MOJA3EMHBIX BO/I.
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Bypenue noj sxcrutyararmonnyto koioHHy (0-200 M) OyzmeT oCymiecTBISThCS
amameTpoM 295 MM c mocnedymolei obcaakod Tpyoou aumamerpoMm 219 MM B
untepsaie +0,5-200 m.

bypenne mox ¢uisTpoByto komoHHy (200-500 M) OyneT mpoOM3BOAUTHCS
muameTpoM 190 mm ¢ o6caakoii B muaTepBane 200-500 m TpyOoit nuamerpom 146 mMm.

OubTp — Tpyba muamerpom 146 mMm ¢ mieneBoit nepdoparueit u mpoBOIOIHOM
00OMOTKOH, ycTraHaBiuBaeTcsi B uHTepBaje 370490 M. OxkoHUaTENbHbIE WHTEPBAJIBI
yCTAHOBKH pabodeld dYacTu (UIBTPOBBIX KOJOHH OMPEIACISIIOTCS 10 JaHHBIM
KapOTa)KHbBIX padoT.

byposoi1 arperar 1BA-15B MoHTHpyeTCs Ha CIUIAaHMPOBAHHOW IUIOIIAJKE
pasmepom 15x15 M. Ha mnmomanke coopyKaeTcd UHMPKYJIAIMOHHAS CHUCTEMA,
cocrosimas uU3 ABYX 3yMmmndoB pasMepoM 2X2X2 M, CTEHKH KOTOPOTO KpemsiTcs
nockamu. OnuMH I [PUTOTOBJIEHHMA OypoOBOrO  pacTBOpa, BTOPOW  JUId
HUPKYISIMOHHOW cucTteMbl. OOopyayeTcss IUPKYISIUMOHHAS CHUCTEMa KaHaBaMU
0,45%0,45x15 M. Bce 3emisiHble paOOThl BBINOJHSIOTCS BpyuHyto B TpyHTax III
KaTeropuHu.

JIJIsi OYUCTKM TIIMHUCTOTO pPacTBOpa OT pa30OypeHHOW moponbl (Iiama) Mnpu
OypOBBbIX paboTax HEOOXOIWMO COOPYAUTH CHUCTEMY, KOTOpash COCTOUT U3 KeJI0OOB
(3eMuIsiHAsL, ACpEBSIHHAS WIIM METAJUTMYECKasi) U OTCTOMHUKOB.

XKenoba 0ObIYHO UMEIOT MPSIMOYTOJILHOE CeYeHHE pa3MepoM o mupune 40- 60
cM. u 1o BbicoTe 25-30 cm. Ha gHe »kemo0oB mjisg JydIIero OCaXJACHHUS IjlaMa
yCTpPauBalOT MEPErOpoAKHA BbICOTOM 15 cm. Ha paccrostHuu 1,5-2 m npyr ot gpyra.
VYikion (0,015) 1-2 cMm Ha 1 M IIMHBI J)KeJIOOHOM CUCTEeMBI, KoTopas coctasisier 20- 25
M. OTCTOMHHMKYN ¥ TIPUEMHBIC aMOapbl POIOT B 3eMJie U OOIIMBAIOT JOocKaMu. Pasmep
MIPOMEKYTOUHBIX OTCTOMHHMKOB 1x1x1 M. EMKocTh mpuemHOro ambapa IOKHA
paBHATBCS 1,5-2 oObema ckBakwHBI. CpemHSsS CKOPOCTh NIBWDKCHHS KHUIKOCTH B
xenmobax nomyckaercs He O6onee 10 m/c.

B pammyce 16-18 M OT neHTpa 3al0KEHUS CKBAKHMHBI, C YETBIPEX CTOPOH
IJTOIIAJIKU POIOT sIMbI pazMepoM 1,3x0,5x1,2 M 17151 IKOpEeH OTTSHKEK BBIIIKH

Ji1st GypoBoro o00py10BaHUSI MOHTUPYETCA ClIELUATIbHBIN I€PEBIHHbBINA HACTUII,
YCTaHABIMBAIOTCS KO3Jbl JUISl IUTAHT W TOATOTABIMBAIOTCSA MOIBE3IHBIE MYTH K
OypoBoil muomaake. Bcero mo mnpoekry HOpeaycMOTpeHo mpou3BecTH 1
MOHTaXJIEMOHTaXX OypOBOTO CTaHKA.

5.2.2 TexHosiorusi mpoBeAeHUs OYpOBbIX padoT

KOHCTPYKHI/ISI CKBA)XMH pacCyruTaHa, HUCXOAA U3 FJ'IY6I/IHBI JaJICTaHUA U
MOIIHOCTH BOAOHOCHOTI'O KOMIIJICKCA, HOTp€6HOFO KOJINYCCTBA BOJbI,
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JIUTOJIOTUYECKOTO pPa3pe3a, IMOJOKEHUS CTAaTUYECKOr0 M JUHAMUYECKOTO YpPOBHS
NOJ3EMHBIX BOJ.

Bypenue ckBa)KHWHBI MO SKCILTyaTallMOHHYIO KOJIOHHY Oy/IeT BECTHUCH

TPEXIIAPOIIEYHBIM J0JI0TOM auaMeTpoM 295 mm 1o mryounst 200 M u

oOcaxxuBarbcs Tpydamu auameTpoM 219 mm. 3a TpyOHOE NPOCTPAHCTBO

TEXHUYECKON KOJIOHHBI IeMeHTupyetcs ot 0 1o 20 m.

Bypenue non ¢dunsTpoByro konoHHy, B uHTepBasie 200-500 (300 m) Oyner
MPOU3BOJAUTLCA TPEXIIAPOIICYHBIM JOJOTOM AuamerpoM 190 MM u obOcaxuBaThcs
TpyOamu guamerpom 146 mm. @unbtp — Tpyba (muamerp 146 Mm) c mieneBoi
nepdopanueid U C MPOBOJOYHOM OOMOTKOM 00OpydyeTcss Ha KOJOHHE TpyO, B
untepBanax 370-390, 440-460, 480-490 m. CkBaxHocTh (puisrpa MUHUMYM 20
IPOLIEHT.

O6bem OypoBBIX padbOT HA y4acCTKE pa3BEAKU MPUBEACH B «Tabmauma 6.1»

Tabnuma 5.1 - O6bem OypoBBIX pabOT Ha y4acTKe pa3BeIKU

c O0bem O0beM 2 2 <

=~ Iy E‘ g .- &
S Kareropus OypeHHs 1o OypeHus 1oz T m S0 EE
2| mopoz 1o OypUMOCTH | KOHIYKTOP, KoMOMHHMpOBatHY | & éﬁ © 5 'Sl
S \ O KOJIOHHY, M | 2 &F
=, SRS O

| | \ ObcaaHa OO0canHas =2
I \% 1 Tpyda @ 219 | tpy6a @ 190 mm,
MM, M M

5 Bypenue @ 295 200

e MM 1101

E[ IKCIUTYaTallHOHHYIO

.E KOJIOHHY 50
= 1 - 1 200,5 0
o

2 88
Bypenue @ 190 300
MM T10/1 50
KOMOMHHUPOBAHHYIO
KOJIOHHY

50



9 2 1 310
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aﬁ) Bypenue @ 295 200
S MM TOJI
E( IKCIUTyaTallHOHHYIO
§ KOJIOHHY >0
\ 1 -l 188§ 200,5
(o8]
o
o

Bypenue @ 190 300
MM TI0]T 50
KOMOUHHPOBAHHYIO
KOJIOHHY
9 2 1 310

3 5

82
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B nponecce OypoBbiX paboT HEOOXOAMMO BECTH HAOMIOACHUS 3a PEKUMOM
OypeHHsT W TIOTVIOIICHHEM ITPOMBIBOYHOM JKHUJIKOCTH. B KauecTBe MNPOMBIBOUHOMU
KUJKOCTH HEOOXOJIMMO NMPUMEHSTh INIMHUCTBIM PacTBOp yaAedbHbINH Bec — 1,15-1,17
r/cm?; Ba3kocThb — 25-30 cex; Bogooraada — 10-15 cm*/30 MuH; comepkanue necka - <

4 MPOTIEHT MO BeCy; TOJIIMHA IJ1. KOPKHU - He Oonee 1-2 cm

Pacyer xonmuuecTBa MIMHBI IS MPUTOTOBJICHUS TJIMHUCTOrO pacTBOpa IIpHU
oypenun ckBakuHb Ne(002- MJIM®DCA, Ne003 - UIM®DPCA mnpuBeneH B TabiIuIie

HHMIKE.

Tabnuma 5.2 — Pacyer koiMyecTBa IIMHBI JUIsl HNPUTOTOBJICHHS] TIMHHUCTOTO

pacTBopa
Ne HNuTtepBanbl Hopma CH| Pacxon
CKBa- [myOouna, |Oypenwms, M/ @ Oypenns PK 8.02- 05-2011  |mIuHBI, TOHHA
YKUHBI M MM Ha 1 m.Mm.
[26]
1 2 3 4 5
0,0-200 /295 0,111 22,2
002- 500
WUIM®CA 200-500 /190 0,049 14,7
)cero 36,9
10% 3,69
003- 0,0-200 /295 0,111 22,2
NIMDCA 500
200-500 /190 0,049 14,7
Bcero 36,9
10% 3,69
Hroro 81,18

O0ObeM TEXHUYECKOM BOJIBI

onpenensercs mo hopmyie

- mwD2L-K
Ve 4

rne D? — amaMeTp CKBaKUHEL, M;
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L — nyimHa CKBaXKMHBI, M;

K — koa¢pdunment, yuursiBaromumii cocras rpynra (K =15 —7).

Tabmuma 5.3 — Pacuer oObeMa TEXHUYECKOW BOABI Ui MNPUTOTOBICHUS
IIMHUCTOTO pacTBOpa

No I'myGuna, HNuTepBasl Pacxox Bogpl, M
CKBa)KUH M Oypenus, M/ @ OypeHus
MM
1 2 3 4
002- 0,0-200 /295 81,97
IMOCA 500 200-500 /190 51,00
Bcero 132,98
003- 0,0-200 /295 81,97
NAMDCA 500 200-500 /190 51,00
Bcero 132,98
Hroro Ha 2 1m.Mm. 0,530

[Tpu obmmem 06BEMeE OypoBbix pador 1000 M pacxon Boasl Ha 2 M.M. OypeHUs
cocraBisier 0,265 M>. Pacxon TpexmIapoIIEUHBIX IOJNOT IPU OypEeHHH CKBaKUH
POTOPHBIM CITOCOOOM C MPUMEHEHHEM OyPHITBHBIX TPYO nuametrpom 60,3-73 mm.

5.3 I'eopusnueckue uccjaeI0BaHUS

['eodusnueckre KapoTakKHbIE UCCIETOBaHMS B CKBaXXMHAX OyIyT HMPOBOJIUTCS
JUISL JIMTOJIOTMYECKOIO PACWICHEHHsI Pa3pe3oB, ONPEIEICHUS MOIIHOCTH IUIACTOB,
CTENEHU YCTOMYMBOCTU CTBOJIA, BBIJEIEHUS BOJAOIPUTOYHBIX MHTEPBAJIOB, OLIEHKU
€CTECTBEHHON PaJIMOAKTUBHOCTH IOPO/I.

JlaHnHbIE METOBI OYyT UCTIOIB30BATHCA B IBYX Pa3BeIOYHOIKCILTYaTAI[MOHHBIX
CKBKHMHAX:

[Namma-kapotax (I'K)
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N3mepsieT eCTeCTBEHHYIO paJUOAaKTUBHOCTh MOPOA. DTO IOMOMKET IOHATH,
KaKue MOopoAbl HAXOATCA Ha Pa3HBIX TIYOMHAX, U TOYHO OTPEEIIUTh TPAHUIIBI MEKTY
HUMH.

N3mepenus npoBoasaT ¢ moMotibio mpudbopos «Kypa-1» u « KCII-I'K-43».

Pe3ynprarel 3anuchiBalOTCS B MacmTadbe 2,5—-5 MUKPOpPEHTIeH B 4ac Ha
canTuMeTp. 30H1 (pubop) nmoxgHUMaeTcs co ckopocTbio 200-300 m/4ac.

Bce paboThl mpoBOASTCS MO YCTAHOBICHHBIM HHCTPYKITUSIM.

DNEKTPOKAPOTaX BKIIIOUAET JIBAa METOJIA!

KC(kaxy1ieecs CONMpOTUBIICHHE): TOKA3bIBACT, HACKOJBKO XOPOIIO IMOPOJIbI
MPOBOJISAT DJIEKTPUUECTBO. DTO BAXKHO, MOTOMY YTO BOJOHOCHBIE MOPOJBI OOBIYHO
MIPOBOJIST TOK XYK€, UEM IUIOTHBIE.

Ucnonw3yeTcss crnenuaibHbId 30HJ, KOTOPBIM 3allMChIBACT OJHY KPHUBYIO.
Macirab 3anucy 3aBUCUT OT conpoTuiieHus mopox (ot 2,5 10 2500 Om-m).

[IC(moTeHman  €CTeCTBEHHOro  ToJsA):  (UKCUPYET  €CTECTBEHHBIC
AIIEKTPUUYECKHE TOJIS B TOPOIaX. DTOT METOJ TOMOTaeT TOYHO HAXOIUTh MPOHUIIAEMBbIE
(BOIOHOCHBIE) TIJIACTHI, HE3aBUCUMO OT COJIEHOCTH BOJBI.

30H7 mogHUMaeTcs co ckopocThio 400—600 m/gac, a pe3ynbTaThl 3aUCHIBAIOTCS
¢ Macmradoom 2,5 mB/cm.

Kasepnomerpus:

JlanHHOE M3MEpEeHNE TO3BOJINT U3MEPHUTH MIUPUHY (JHUAMETP) CKBAXKUHBI, YTOOBI
MOHATh, €CTh JU PACHIMPEHUS WM CY>KEHHUSl CTBOJA. JTO IMOMOXKET OIEHUTh, HE
Pa3pyLIMINCh JIU CTEHKH CKBAKUHBI.

Pacxonomerpusi:

DTO U3MEPEHUE CKOPOCTH MOTOKA BOJBI B CKBaKUHE. [ToMOXeET onpenenuthb, u3
KaKuX TUIACTOB MOCTYMAET BOJIA U CKOJIBKO.

Kamepanbnas oOpaboTka pe3yJabTaTOB T'€OPU3MUECKUX  UCCIICTOBAHUM
BKJIFOYAET B c€0s1 0(pOpMIICHHE KApOTAXKHBIX TUArpaMM, HHTEPIPETALUIO TOTYYSHHBIX
MOJIEBBIX MAaTEPHUAJIOB.

OO6mmuii 00beM reo(prU3NIECKUX UCCIEIOBAHUNA CKBAXKUHBI COCTABUT — 3JIEKTPO-
KapoTax 1 ramMma-kaporax 300 m.m.

5.4 OnbITHO PUIBTPALMOHHBIE PA0OTHI

OnbITHO-(QUIBTPALIMOHHBIE ~ pabOTBI B COCTaBE  THMJIPOTCOIOTUYECKHUX
UCCIIeIOBAaHUN OydyT TPOBOAMTCS HJsi OMPENCIICHHS PpACYETHBIX IMapaMeTpPOB
BOJIOHOCHOT'O TOPHU30HTA, XapaKTEPUCTHUKU TPAHUYHBIX YCIOBUM MECTOPOXKICHUS,
MOJTYYE€HUS TAHHBIX JJISI IPOTHO30B BEJIMYMHBI IOHWKEHUS YPOBHS MMOA3EMHBIX BOJ.
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B ckBaxxnnax Ne002-MJIM®DCA, 003-MJIMDPCA omnbiTHBIE pabOTHI BKIIFOYAIOT
B ce0s mpoBeneHHWE MPOOHOTO U ONBITHOTO BBIMYCKOB C HAONIOJEHHEM 3a
BOCCTAaHOBJICHUEM IbE30METPUUECKOIO HAIIOPa MOCJIE KaKI0TO OIIBITA.

IIpobHovui  evinyck OyAeT TPOBEACH C 1LEJIbI0 MPEIBAPUTEILHON OLICHKH
BOJI0OOMIIBHOCTH BOJJOHOCHBIX TOPU30HTOB U OLIEHKH KaY€CTBA BCKPBIBAEMBIX BOJ.

[IponomKuTeNnbHOCTh MPOOHOTO BBITyCKa— 3 Op/CM, BOCCTAaHOBJICHUE YPOBHS
MocJie KaXI0To BhITycka— 1 Op/cwm.

O011ast TPOAOIKUTENIBHOCTD BBIMTYCKa JUISl 2-X CKB COCTaBUT: 2 BBIM. X 3 Op/cM
= 6 Op/cm.

OO01as mpoJOIKUTENIBHOCTh BOCCTAHOBIIEHUE YPOBHS MOCIE KaXK10T0O BBIITYCKa
JUTSl 2-X CKB COCTaBUT 2BoC X1 6p/cmM=2 Op/cm.

Bcero BbimyckoB ¢ BocCTaHOBJIEHHEM 6 + 2 = 8 Op/cM.

[Tocne 3aBepiieHus MPOOHOTO BBIMYCKa U3 CKBAXKUH HEOOXOIMMO OTOOpaTh
poOkI Ha:

002-NIMDPCA 1 cokpallleHHbIN XMMAYECKUI aHAIN3

003-MIMDPCA 1 cokpallleHHbIN XMMAYECKUI aHAIN3

OnvimHblli  6bINYCK  BBINOJNIHAETCS C  LEIBI0  ONPEAENICHHs PacyETHBIX
TUIPOTEOJIOTMYECKUX — [TapaMEeTPOB  MPOAYKTUBHOTO  BOJOHOCHOIO  KOMILIEKCA
BEPXHEMEJIOBBIX OTIOXKEHUI TypoHa M CeHOHA. [IpoJoyKUTENBHOCTH BBHITYCKa B
TEYEHUH 5 CYTOK, C TOCJIEIYIOIIUM HAOMIOACHUEM 3a BOCCTAHOBIIEHUEM YPOBHS
MOJI3EMHBIX BOJl HE MEHee | CyTOK MOCIIe KayKJI0TO OIbITA.

[TpomomKUTENBHOCTh OMBITHOTO BhIMTycKa— 15 Op/cM, BOCCTaHOBIIEHUE YPOBHS
MOCJe KaXKJI0ro BhITyCKa— 3 Op/cMm.

[IpoexTHas NPONOIKUTEIBLHOCTh OMBITHOTO BBIITYCKA B 2-X CKBaKMHAX MPUHSATA
paBHoi 30 Op./cM, BoccTaHOBJIeHUS — 6 Op/cM.

J1o Havasa BBIITyCKa B CKBAKMHE U3MEPSIETCs] N30BITOUHBIN HAIIOP.

3amepsbl OyayT NPOBOJUTHCA C MAKCUMAIbHO BO3MOKHOM YaCTOTOM, B TEUEHUH
nepBbiX 20 MUHYT — 4yepe3 Kaxaple 5 MUHYT, nociuenyromue 30 MUHyT — Kaxapie 10
MUHYT, B JaJIbHEHIIIEM CO BTOPOTO Yaca BbIITyCKa — Kakible 20 MUHYT, OCJIE B TEUEHUE
3-4 yacoB kaxzable 30 MUHYT, C MEPEXOJIOM Ha YacOBbIE M JIByX4acoBbI€ 3aMephl. B
3aBUCUMOCTH OT TE€MIIa U3MEHEHUSI YPOBHSI MOJ3EMHBIX BOJ 4acTOTa 3aMepoB OyneT
OTIPEIEINISATHCS B IPOLIECCE MPOBEJCHUS OTbITA.

Metonruka HaOMIOAEHUS 3a BOCCTAHOBJIEHHEM YpPOBHS MOA3EMHBIX BOJ
aHAJIOTMYHA BBIIIECYKa3aHHOM.

JlaHHBIE 3aMEPOB 3aHOCATCS B XKYPHAJ IPOBEJIEHUS ONBITHOIO BHITYCKA.

B mporiecce mpoBeneHust ONbITHO-(DUIBTPAITMOHHBIX padOT CTPOATCS TpaduKu
3aBHCUMOCTH IMOHM)XEHUS OT BpEMEHHU U U3MEHEHUs 1eOUTa BO BpEMEHHU.

B KoHIIe ONTBITHOTO BBINMYCKAa U3 CKBKUHBI HEOOXOAUMO 0TOOpaTh MPOOBI BOABI
Ha:
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002-MIMDPCA nosHbIM XUMUYECKUN U pagrOJIOTUUECKUI aHAJIN3.

003-UIMDCA noiaHblil XUMUYECKUI U paIMOJIOTHUYECKUM aHAIIH3.

Jlebut Oymer u3MEpATHCS OOBEMHBIM CIOCOOOM. DTOT METOH ITO3BOJISIET
OTIPEICIUTh 00bEM JKHUJIKOCTH, KOTOPBIN MPOXOIUT Yepe3 OMPEICICHHYIO TOYKY 3a
eAVHUIly BpeMeHU. B kauecTBe Tapbl MOXXKHO UCIONb30BaTh EBpoky0. s pacuera
nebuta 00beMHBIM CITOCOOOM HCTIONB3YEM CIICIYIONTYI0 (hOPMYITY:

Q:

v
t

(5.2)

rne Q — medur (11/c)
V — o6bem xuakoctu (J1)
T — Bpems (cek)

5.5 Pe:xxuMHBIe HAOIOAEHHE

Pexxumnabie HaOMIOACHUS HAUYMHAKOTCA C TOTO MOMEHTA, KaK TOJBKO
YTBEPKJAETCS MPOEKT pabOThl UM MPOBOAATCS OHM B CYIIECTBYIOIIEH CKBa)KHWHE
001MIM®CA. Tak Kak MPOCKTUPYEMBIH BOJ03a00p HAXOAUTCS B IPOCTHIX
TUAPOTEOJIOTUYECKUX YCIOBUSIX M HCCIEIYETCS OIWH BOJOHOCHBIM TOPHU30HT,
HAOJIOCHUS B IPYTUX CKBAXKMHAX HE TPpeOyroTcss PexxnMHbIe HAOMI0CHHS BKITIOYAIOT:
[Tonekanueie (pa3 B 10 gHeit) 3aMepbl YpOBHS U TEMIIEPATYPhI BOJIbI B CKBAYKUHE.

Perynspayto ¢ukcanuio mokazaHud BOIOMEPHOTO CUYETYHMKA HE PEXE OIHOTO
paza B 10 quei.

[ToxBapTanbpHBIA O0TOOP MPOO BOMBI JUISI XHUMHYECKOTO aHalW3a W OAUH
KOHTPOJIbHBIWA aHAIU3 MOCJE ONBITHOM OTKAYKH.

Exxeromusiii oTO0p mpoOBI TSl paIuoIOTHYECKOTO aHATN3a.

Bce 3amepbl OyayT BHOCUTBCS B MOJIEBBIC )KYpPHAJIbI YCTAHOBIICHHOTO 00pasIia.
[TepBuunas noxymeHnTanusi OyaeT oopMIISITECS B MOJEBOM KHMXKKE Ha MecTe, 0e3
YEPHOBUKOB.

HaGntonenuss OyayT mnpoBoAWThCS B cooTBeTcTBUM ¢ “IIpaBunamu
TrOCYyJIapCTBEHHOTO MOHUTOpUHTa Henap”’. Bce naboparopHbie aHamu3bl OyayT
OCYIIECTBIIATHCS B CEPTUDUIIMPOBAHHBIX YUPEIKICHUIX.

ITo pesynsraram HaOMIOIEHUM BOJOIONB30BATENb OyldeT MPEAOCTaBISATh
OTYETHOCTh B BOJIOXO3SIICTBEHHBIE OPraHbl €KEKBAPTAJIBbHO U €KETOJHO.

Takum 00pa3zom, BeCh KOMILIEKC PEKMMHBIX HAOMIOACHUI 00ecreunT
HEIPEPBIBHBIN KOHTPOJIb 32 COCTOSHUEM MOJI3EMHBIX BOJI HA ATAIl€ Pa3BEAKU U
CO3/1aCT OCHOBY JUIsI TaJIbHEUIITUX PEIICHUH 10 dKCIUTyaTaluu Bogo3abopa.
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B nporiecce npoBenenust pexxMMHbBIX HabmoneHuii Oyaetr oroOpaHo 5 mpo6 Ha
COKpAIIIEHHBI XUMUYECKUI aHau3. B TeueHuu roja mo omgHo# mpoOe B kBapTami u 1
KOHTPOJIbHBIN.

5.6 Tonorpadgo-reoge3ndeckue padoThl

Tonorpago-reoae3nueckue padoOThI ABISIOTCS BaXKHBIM 3JIEMEHTOM KOMILJIEKCA
THJIPOTEOIOTMUECKUX HCCIEI0BaHUM, Tak Kak 00eCIeurBalOT MPOCTPAHCTBEHHYIO
MPUBSI3KY OOBEKTOB OypeHHs, Te0(U3NYECKUX HAOMIOACHUNA M THAPOIMHAMHYECKHUX
ucnbpiTaHud. B paMkax JaHHOrO NIPOEKTa NPEIyCMOTPEHO  BBINOJHEHUE
BBICOTHOIUIAHOBOWM NPHUBS3KM JBYX pa3BEAOYHO-3KCILUTYaTallMOHHBIX CKBa)XHH,
o0603HaueHHBIX Kak Ne 002-NJIMDCA u Ne 003-UIMDCA.

Jlist mpuBsi3ky OyZieT MCHOIb30BaHA CUCTEMA II00aIbHOTO MO3UIIMOHUPOBAHUS
(GPS) ¢ mpuBs3Kkol K CYyHIECTBYIOIIMM T€0JI€3MUYECKUM MYHKTaM TrOCYIapCTBEHHOM
ceTu  KoopauHar. PaboTel  mpoBOAATCS €  NPUMEHEHHEM  MEePCOHAIbHBIX
GPSHaBUratopoB reoJe3MYECKOro Kiacca TOYHOCTH (HampuMep, YCTPOMCTB
npousBojcTBa  Garmin),  OCHAIMIEHHBIX  0APOMETPUUECKUM  BBICOTOMEPOM,
AIIEKTPOHHBIM TPEXOCEBBIM KOMIACOM U (YHKIIMEN PErUCTPALIMN KOOPIUHAT B pEKHUME
peajIbHOrO BPEMEHH.

[InaHoBass nmpuBA3Ka KaXJOH CKBaXUHBI OydeT OCYIIECTBIATHCS IO
CIIyTHUKOBOMY CHUTHajJy C y4YaCTHEM HE MEHEE IIECTU CIyTHUKOB OJHOBPEMEHHO.
Taxast koHGUTYpalus o0ecreurBaeT TOYHOCTh TO3UIIMOHUPOBaHUS He Xyxke 0,5 meTpa,
YTO COOTBETCTBYET MaciiTady tonorpaduyeckux padot 1:1000. BeicoTHas nmpuBsizka
IPOU3BOJUTCS C YYE€TOM T'€OMJIHOM MOJENM M YTOUHSETCA I10 JAHHBIM JIOKAJIBHOIO
HUBEJIUPOBAHUSI IPU HEOOXOTUMOCTH.

B mpouiecce pabot OyyT BHIIOIHEHBI CIETYIOIINE OTNIEpaLlUU:

ONpEEIICHHNE KOOPAMHAT (IIMPOTBI M JOJTOTHI) YCThSl KaXKJOH CKBAa)KHHBI;

ornpeneseHne aOCOMIOTHONW BBICOTHI YCThs HaJl ypoBHeM bantuiickoro mops;

COCTaBJIEHUE TOMOrpapuuIeCcKOTo 3CKH3a C HAHECEHHUEM IEMEHTOB penbeda u
UHPACTPYKTYphl; 0hOpMIIEHHE T€0Ie3UUECKUX aOpHCOB, BEIOMOCTEN KOOpAUHAT U
BBICOT; IMPHUBA3KA K ONIOPHBIM I'€0/I€3MNYECKUM ITyHKTaM, PACOJI0KEHHBIM B MPEeIax
10-15 kM OT uccienyeMoro y4acTtka; CO3/IaHME CXEMbl Pa3MEIICHUsI CKBAXKHUH M
BCIIOMOTaTENIbHBIX OOBEKTOB (3yMI(bl, MJIOIIAJKH XPAHEHHUS pacTBOpa, IOJIEBbIE
MOCTHI HaOMoeHuit u 1.1.). Tonorpaduyueckast ocHoBa:

Jlist BbITIONIHEHHS paboT Oy/AE€T UCIOIb30BaThCs aKTyalbHas Tomorpaduueckas kapra
macmrtaba 1:100 000 wiu Gonee kpymnHas (1:25 000 wunu 1:10 000), yTo MO3BOIUT
KOPPEKTHO HMHTETPUPOBATH IOJYyYEHHBIE JIaHHbIE B OOIIYI0 TeOMH(POPMAIMOHHYIO
mojnenb ydacTtka. [Ipu HeoOxomumocTu OyneT mpoBefeHa ouudpoBka (parMeHTOB
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KapThl U HMX coBMelleHHe ¢ gaHHpiIMH GPS-nHaOmronenuit B mporpaMMHOM cpene
(manpumep, QGIS, ArcGIS).
Lens u pe3ynbrarsl TOnorpado-reoIe3nIeCcKoi MPUBSI3KU:
TouHass (UKCAIMsI TPOCTPAHCTBEHHOTO TIOJIOXKEHUSI CKBAXWH B CHCTEME
koopauHat WGS-84 (6o MCK npu Heobxonumoctn); obecrieueHue
COTJIACOBAHHOCTH WHKCHEPHBIX M T€O(PU3NUECKIX U3BICKAHUI; CO3/IaHUE OCHOBBI
JUTSI COCTABJICHUSI CUTYAITMOHHBIX U paOOUMX IJIAHOB; KOHTPOJIb 32 COONIOIEHUEM
MPOEKTHOM CXEMbI pa3MENIEHUS OObEKTOB; MOBBIIIEHUE TOYHOCTH HPH
KaMepaJIbHOM 00paboTKe B MOJCITUPOBAHUHT
TUAPOTEOJOTHUYECKUX MTPOIIECCOB.

Takum  oOpazom, Tomorpado-reoge3ndeckue  paboOThl  00ECTICYUBAIOT
MPOCTPAHCTBEHHYID COMIACOBAHHOCTh BCEX JJIEMEHTOB IIPOEKTa U  CO3MAI0T
dyHIaMEHT JUIsi TOYHOTO ¥ KOPPEKTHOTO BEICHUS TIOJICBOM M KaMepaabHOM
JIOKYMEHTAIIUH.

5.7 JlaboparopHbie padoThI

B paMmkax moucKOBO-OLIEHOYHBIX T'MAPOT€0IONMUECKUX padOT MpeyCMOTPEHO
POBEJICHUE KOMILJIEKCHOTO J1abOpaTOpHOro aHaiau3a mpo0d MOA3EMHBIX BOJ,
0TOOpaHHBIX U3 ABYX NPOEKTHBIX CKBAXKUH (Ne002-MJIMDCA, Ne003-UIMDPCA), a
Takke u3 ogHoi paHee cymiectByromieil ckBaxuHbl (NeQ01-MIJIM®DCA). OcHoBHas
)b JA00PaTOPHBIX UCCIEA0BAHUN — ONPEAETUTh KAY€CTBEHHbBIN COCTAB MOI3EMHBIX
BOJl, BBISIBUTh BO3MOXKHBIE OTKJIOHEHMSI OT HOPMAaTUBHBIX IOKa3aTeeil 1 00ecneuuTh
OOBEKTUBHYIO OLICHKY IPUTOJJHOCTH BOJIBI JUIsl pA3JIMYHBIX BUJIOB BOAOIOIb30BaHUSI.

B xome pabGor Oymer OpraHu3oBaH MOHHUTOPMHI XUMHYECKOIO U
pPaZMoJIOTHYECKOIO COCTaBa BOJIbI Ha PAa3HBIX 3Talax: B IPOLECCE PEKUMHBIX
HaOII0/IeHUH, MPOOHBIX M ONBITHBIX BBITYCKOB. Takoi 1Moixo/1 o3BOJIsET MPOCIEIUTh
U3MEHEHHsI COCTaBa BOABl B JUHAMUKE, OLEHUTHh YCTOMYMBOCTh NApaMETPOB U
BO3MOKHO€ BIUSTHUE TEXHOTCHHBIX WJIU MPUPOIHBIX (PAKTOPOB.

TaOmuna 5.4 — mia” aHaJIM30B

Bun PexxumHblie OnbITHBIN [TpoOHbIit Hroro
aHAJIN30B | HAOIIOAEHUS BBIITYCK BBIITYCK
CXA 5 - 2 7
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XA - 2 - 2
PA - 2 -

Htoro mo Bcem CKBaKMHAM:

7 mpo0 — Ha COKpAIIEHHBIM XUMHUYECKUN aHamu3 (BKIIOYAET HU3MEPEHHS I10
OCHOBHBIM HOHOBbIM KommoHeHTam: CI, SO.*, HCO;, Ca?*, Mg?*", Na", K%,
MuHepanu3aius, pH, )KecTKOCTh, 3IEKTPONPOBOTHOCTS);

2 mpoObl — Ha TOJMHBIM XMMHYECKUN aHamu3 (PacHIMPEHHBIA CIEKTp, BKIIOYas
MUKPOAJIEMEHTHI M OPraHUYECKUE COSMHECHHS TIPU HEOOXOMUMOCTH);

2 npoObl — Ha PaJAUOJIOTHMYECKUM aHanu3 (OLIEHKAa COJAEpKaHUs paJOHA, TPUTHS,
o011IeTo o U B-u3aydeHus u ap.).

Meronnka npoBUIAECHUSA:

Bce mpoObl OyyT oTOuparhes ¢ COONIOICHUEM METOIMYECKUX PEKOMEH AN 1
cragaaproB, B yactHoctu CH PK 8.02.05-2011 u CanlluH nns nmoazemubIx BOI.
OOpa3upl  BoAbl  OTOMpAIOTCA B XMMHYECKHM HEUTpallbHYIO Tapy (OOBIUHO
MOJIMATUIICHOBYI0), TMPOMBIBAEMYIO HCCIEAYyeMOW BOAOW, M MPU HEOOXOJAUMOCTH
CTaOMIU3UPYIOTCS (HAPUMED, OJKUCIISIIOTCS] a30THOM KUCJIOTOM Jj1st MeTasuioB). Jliis
PaIUOJIOTMYECKUX UCCIEIOBAHUN UCIIONB3YETCS CIEeHUAIM3UPOBAHHAS T€PMETHUHAS
Tapa.

TpancnopTupoBka npod OyleT OCYIIECTBISITECA B YCJIOBHSX, MCKIIFOUAKOITUX
U3MECHEHUE TeMIeparyphl, BO3JeHCTBHE cBeTa W Bo3Aayxa. CpOKM JIOCTaBKH B
1a00paTopui0 HE JOJDKHBI MPEBBINIATH JIOMYCTHUMbIE HOpMAaTtuBbl (00bIUHO 2448
9JacoB).

HcnpiTarensHple 1a00pOTOPUH:

Bce anamu3el OymyT MpPOBOAUTHCA B aKKPEIUTOBAHHBIX J1A0OpATOPHSX,
ceprtudunupoBaHHbix B coorBeTcTBUM ¢ ISO/IEC 17025. Jlaboparopuu HOKHBI
UMETh pa3pelieHUuE Ha MPOBEACHUE XUMHUUYECKUX W PAJUOJOTMUYECKHX aHAIN30B
MPUPOAHBIX  BOJI W  HWCIOJNB30BaTh NpUOOPHI €  TOBEpPKOWM  (Hampumep,
noHXpomarorpadsbl, CIEKTPOHOTOMETPHI, JKUJAKOCTHBIE CHUHTUIUISIITUOHHBIC CYETUNKH
u ap.).

OdopmiieHre U UCTIONB30BaHMS TaO0OPaTOPUU

Pe3ynbprarel aHann30B 0POPMIISIIOTCSL B BUJIE MPOTOKOJIOB C YKa3aHHEM METOja,
W3MEPEHHON BEJIMYMHBI, TIpeliesia M3MEPEHUN U JOMYCTUMBIX 3HAYEHUU TI0
caHuTapHbiM HOpMaMm. [lomyueHHble HaHHBIE OyIyT MCIOJIB30BATHCS JUISl:  OLICHKU
COOTBETCTBUS BOJBl CAHUTAPHBIM TPEOOBaHUSAM U  CTAHJApTaM  KadyecCTBa,
TUAPOXUMUYECKOTO PAOHUPOBAHUSI UCCIEAYEMOIr0 y4acTKa; MPOTHO3a HW3MEHEHUM
cocTaBa BOJBI MPHU SKCIUTyaTalluH; YTOYHEHHUSI TlapaMeTpoOB TMpU TMOACUETE
AKCIUTyaTallMOHHBIX ~ 3allacoB  IMOJA3E€MHBIX BOJ;  TOJATOTOBKHM 3aKJIIOYEHUS O
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BO3MOKHOCTH HCIIOJIL30BAHMUSI BOIBI IS IIATHEBOIO, XO3SHMCTBEHHOIO WU
TEXHUYECKOTO BOAOCHAOKEHHS.

Takum 00pa3om, j1abOpaTOpHBIC HCCISAOBAHUS WIPAIOT KIIOYEBYIO POJIb B
KOMILUIEKCHOM OIIEHKE IMOI3EMHBIX BOJ M 00eCIeUnBaIOT HAASKHYIO HAYYHYIO OCHOBY
JUTSL IPOEKTHBIX PEMICHUH 10 WX PalliOHATHFHOMY MCTIOJIB30BAHHIO M OXPaHe.

5.8 KamepasibHble padoThI

Kamepanbhbie paboThl  MpeACTABISIIOT COOOM  3aKIIOUUTENBHBIN  ATam
TUIPOTEOJIOTHUECKUX U3bICKAHHM, HaNpaBICHHBIH Ha KOMIUIEKCHYIO 00paloTKy,
CUCTEMATHU3AIMIO U aHAJIU3 BCEX MOJYUYEHHBIX TaHHbIX. OHU 00eCIeUnBAIOT HAYYHYIO
000CHOBAaHHOCThH BBIBOJIOB O BOJIOHOCHBIX TOPHU30HTAX, PACUET IKCILTyaTallMOHHBIX
3amacoB MOJ3EMHBIX BOJI U MTOATOTOBKY MPOEKTHOM JOKYMEHTAIUU.

B paMkax npoekra kamepajibHble padOThI BKIKOYAKOT:

COop, cucTeMaTnu3aluio U aHaJIN3 MaTepUaIOB PAHEE BBIMOJIHEHHBIX PAa3BEIOYHBIX U
OMNBITHO-3KCIUTYaTallMOHHBIX PabOT Ha TEPPUTOPUN MPOEKTUPYEMOIO BOA03a00pa U B
npeesiaX CMEXHBIX YYACTKOB C aHAJIOTUYHBIMU THAPOTCOJIOTHUYECKUMH YCIOBUSIMU;
OuudpoBKy, KOPpEKTUPOBKY U OOHOBIEHHE TrpadUueCKUX MaTepHalioB, BKIIIOUas
JUTOJIOTUYECKHE Pa3pe3bl, TONOrpaUuecKre CXEMbI, IIaHbl pa3MENIeHUS] CKBAXKHUH U
pe3yNbTaThl Te0(hU3NIECKUX UCCIIeJOBAaHUM;

AHa/M3 OMbITa HKCIUTyaTalluy TMOJ3€MHBIX BOJ W MOHUTOPHUHIOBBIX HAOIIOACHUMH,
BKJIIOYAsl YPOBEHb, TEMIIEPATypy, ACOUT, XUMUYECKHUI COCTAB BOABI U U3MEHEHHUS ITUX
napamMeTpoB BO BPEMEHU;

OuLeHKy AOCTOBEPHOCTHM W CONNIACOBAHHOCTU MOJEBBIX JAHHBIX, C BBISBICHHEM
aHOMaJMUM, CTATUCTUYECKUX OTKIOHEHUNM W TMPUYUH PACXOKIACHUU MEKITY
POTHO3HBIMU U (PAKTUYECKUMH 3HAUCHUSIMH;

WuTtepnperanuio  MaTrepuasioB  reoPU3MUECKUX  HUCCIeNOBaHUU  (KapoTaxa,
raMmmakapoTaxa, 3JeKTpoKapoTaXka W Jip.), BbIMOJHEHHBIX B 00beme 300 MOrOHHBIX
METPOB, AJI1 YTOUHEHUSI pa3pe3a, BBIACICHUS BOIOHOCHBIX U BOIOYIOPHBIX CIIOEB, a
TaK)Ke yTOUYHEHUS (PUIIBTPAIIMOHHBIX HHTEPBAJIOB;

KamepanbHyto  00paOOTKy  JaHHBIX  ONBITHO-(WIBTPAIMOHHBIX  paboOT, C
MOCTPOCHHUEM I'PaPUKOB 3aBUCUMOCTH JIEOMTA OT BPEMEHH U YPOBHS BOCCTAHOBIICHUS,
a TaKXKe pacdyeToM (PWIBTPAIMOHHBIX U MbE30METPUYECKUX XapPAKTEPUCTHK IOPO;
[ToaroToBKy M MPOBEIEHUE PACUETOB 3KCIUIYaTALIMOHHBIX 3alacOB MOI3EMHBIX BOJI B
COOTBETCTBUU C TPEOOBAaHUAMH HOPMAaTHBHBIX JoKymMeHTOB, Bkitouas CH PK,
Meronukn MI'PU u cooTBeTCTBYIOIIME MHCTPYKIINH;
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Pa3paboTKy NpOEKTHBIX PEKOMEHJAIMI MO PEeXUMYy HKCIUTyaTallud BoJ03abopa,
OXpaHe MOA3EMHBIX BOJ OT 3arpsA3HEHUS U PAlMOHAILHOMY HCIIOJIb30BAHUIO BOJHBIX
pecypcos;

OdopmiileHne UTOrOBOr0 TEXHUYECKOIO OTYETa, BKJIIOYAIOIIErO TEKCTOBYIO YacTb,
pacueTHble TaOMUIbI, CXEMbI, KapThl, pa3pe3bl, a Takke LU(PPOBbIC MPHIOKEHUS B
dopmare 'MIC u Tabmui Excel.

B mpomecce kamepanbHON 00paOOTKM Tak)Ke BBITIOIHSIETCS TMPHUBEICHUE BCEX
JaHHBIX K €IUHOM CHUCTEME KOOPAMHAT, YTOYHEHHE OTMETOK YCThEB CKBAXUH U
MOCTPOCHHUE CXEM T'HJIPOAMHAMUYECKUX CBA3EH MEXITYy HUMHU.

HNtorom KamepanbHbIX pabOT SBISIETCS MOJHOE TUIPOreOIOTHYECKOE
000CHOBaHUE HKCIUTYaTAIUOHHOW MPUTOAHOCTHA MECTOPOXKACHHUS, BKITIOYASL:

NETANbHYIO XapaKTEPUCTUKY BCKPBITHIX BOAOHOCHBIX TOPU30HTOB;
pacueTHble  3Ha4eHus  JAeOUTOB, HAmoOpoB, KOAPPUIMEHTOB  (GUIBTpALUU;
PEKOMEHJIAlMK 0 ONTUMAJIBLHOMY PEXHMY SKCIUTyaTalldd W 3allluTe BOA03a00pa;
BBIBOJ] O KATETOPUU U JIOCTOBEPHOCTH OIEHEHHBIX 3a1acoB MOA3EMHBIX BOJI.
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6 XapakTepucTHKa U MapaMeTPbl MPOEKTHPYEMOT0 Bo103a00pa

6.1 PacueTHas cxema M NOTPeOHOCTH B BOIE

OCHOBBIBasICh Ha pe3yJbTaTax MOMCKOBO-PA3BENOYHBIX padboT 20221, maHHBIM
MIPOEKTOM MpeIIaraeTcs paclIupuTh BO103a00p 0 S-U CKBaxuH. B HacTosiee BpeMs
CYIIIECTBYET OJTHA CKBAKWHA, PACTIONIOKEHHAS B IIeHTpe Bogo3abopa. 1o dmanram stoit
CKBOKHHBI 3aIUIAHUPOBAHO OypeHHE ABYX Pa3BEIOYHBIX CKBAXHH, KOTOPBIC OyIyT
HCIIOIb30BaThCsl B KAUECTBE Pa3BEIOYHO-IKCILTyaTallMOHHBIX CKBaXXUH. Kpome Toro,
MOCJI€ 3aBEpPIICHUS pPa3BEJOYHBIX padOT OyaeT mnpoOypeHO elle ABE YCJIOBHbIE
AKCIUTyaTallMOHHbIE CKBAXKUHBI.

PacueTHast cxeMa OCHOBBIBAETCSI HA METO/IE OOJIBILIOTO KOJIOALIA.

Meto «00JIbIIIOTO KOJIO/Ia» — ATO YHPOUIEHHBIA THIPOIMHAMUYECKHM CITIOCO0
pacyéTa dKCIUTyaTallMOHHBIX 3aI1acoB MOJ3EMHBIX BOJI, TP KOTOPOM TPYIITy CKBAXUH
BOJI03a00pa MPEACTABISIOT KakK OAWH YCIOBHBIM  «OOJBIIOW  KOJOJEI C
HKBHUBAJICHTHBIM BOI00TOOpOM. Ero rcnoms3ytort, kormna:

CKBa)XMH MHOTO, U YJIOOHO OOBEIUHUTH WX B 0000IEHHYIO cucTeMy. PacuéTsl

BEIYTCS HA JUIUTENbHBINA CPOK IKCILTyaTaLNH.

HysxHo o11eHUTH 00I1Iee MOHMKEHNE YPOBHS BOABL: S

Meron yuyuThIBa€T THUI CHUCTEMBbI (JIMHEWHAsl, IUIOLIAJIHAS, KOJIbLIEBas), THII
BOJIOHOCHOTO TOPU30HTA (HAMOPHBIN, OE3HAMOPHBIN, MHOTOCIIOWHBIN), TPAaHUYHBIC
ycioBus (peka, BOIOYIOP U T. /I.) U TUAPOPUZNYECKHUE TApaMETPHI.

[IpenmymiecTBO MeTOa — MOPOCTOTAa MpU OONBIIMX cUcTeMax. MuHyc —
VIPOIIEHUE PEaTbHbIX YCIOBHI, OCOOCHHO JUIsi HEYCTAHOBUBIIUXCS PEKUMOB
(¢unsTpanuu.

B pamkax mnpoekTa IMJIaHUPYETCS OCYIIECTBUTH MOA00p ONTUMAaIbHOTO
PACIIONIOXKEHUSI  PaA3BEAOYHO-IKCILTYaTallMOHHBIX CKBaXXUH, BapbUpysd PaCCTOSTHUS
Mexy HuMu — 500m, 750M u 1000m. 15 Kaka0ro U3 BapuaHTOB Oy/leT MPOBECH
aHaJIM3 CTETICHU TOHMKEHUSI YPOBHEHN B CKBOXKMHAX, YTO IMO3BOJIUT BBISIBUTH HauOoOJIEe
s dexTrBHYIO KOHPUTYpalnio Bogo3adbopa. OTHOBPEMEHHO OyIET pacCUUTAHO 00IIIast
NPOTSHKEHHOCTh  BOJI03a0OPHOM ~ CHCTEMBI,  OOECIEUYUBAIONIEH  YCTOWYHBOE
BOJIOOTOOPHOE BO3JICUCTBUME Ha HccienyeMoM ydacTke. [IpoekTHass Harpyska Ha
KXY CKBaXHHY OyleT ompejiereHa C Y4eTOM TUIPOJMHAMUYECKOro pacyera,
KOTOpBbI OyJeT OCHOBBIBAThCA Ha pabOTe MATH B3aMMOJEHCTBYIONIMX CKBAXXUH B
tedeHue 10000 CyTOk U ¢ y4ETOM UX B3aUMOBIIUSHUA.

OaHuM U3 mapaMeTpoB, HCIIOJIBb3YyEeMbIX B pPacUETHBIX (DopMynax, sBISETCS
paauyc 601bI10T0 Kosto/ma Ro

Ro= 0,2L — nyst nuHeliHOrO psina ckBaxuH; (6.1)
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rae L — mqnuHa psaa npu TMHEWHON CUCTEME, M

Ro=0,2-500 =100 m

Ro=0,2-750 =150 m

Ro=0,2-1000 =200 m

I'paduk 6.1 — BapuaHThl pacCTOSTHHE MEXTy CKBaYKUHBI

OnpeneneHue 3Ha4€HUsI BEIMYMHBI S OCYIIECTBISIETCS C YYETOM BUA CUCTEMBI,
a TaK)Ke TPAaHUYHBIX yCIOBUW BOJIOHOCHOTO TOPU30HTA.

B namewm ciryuae ecinu 1enpeccuoHHas BOpPOHKA BO03a00PHOTO COOPYKEHUS HE
JOCTUTHET K KOHIly CpOKa 3KCIUTyaTallMM HU OAHOW W3 IpaHUll, IJIACT CUUTAETCS
HEOTPAHWYEHHBIM, a ONPEJCICHHE 3HAUYEHUs BEJIWYUHBI S OCYLIECTBISETCA IO

hopmyue

_ QCYM In Knp
2ntKkm R,

rme Km — BOmonpoBoaMMOCTb BOJIOHOCHOTO FTOPU30HTA, M2 / CyT;

(6.2)

Qcyv — CYMMapHBIi 1eOUT CKBaXKUH, M>/CYTKH;
Ro — paaunyc 0onb1Ioro Konosma, M;
Ry — mpuBeneHHbBIN paanyC BIUSIHUSA, M;

05383 — 215-5,56 = 12
0 M

18461 In
© 2:3,14-156,88 25
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g=—2299 1,838 _915.556=12
2-3,14-156,88 375

2076 65383
s = In =2,15:-556 =12 M
2-3,14-156,88 500

M

B mporecce pacdera TeKymux IOKa3aTelied Mbl 3a(UMKCHPOBAIA 3HAYCHUE,
paBHOe 12, Ha mo3unuu S. [locie BBITIOHEHUS 00PATHOTO pacdyeTa MbI ONMPEASTUIN
CYMMAapHBIH JTeOUT, KOTOPBIK 3aTeM ObUI pa3/ieicH Ha 5, U4TO MO3BOJUJIO BBIYUCIUTH
TEOUT JUIS KaKIOM OTICIBHON CKBaKUHBI. Pe3ylbTarhl 3TUX pacdyeToB MPEACTaBICHbI
B TaOmmuiie 6.1.

B nmannoit Tabnuie Li» 0603HagaeT MpoTsHKEHHOCTh Bogo3abopa, a Q — nedwur,
PACCUYMTAHHBIM JUISI KaKJIOW CKBAXHUHBI. DTH JaHHBIC IO3BOJISIOT 0Ojiee JETaIbHO
o1leHUTh 3(P(HEKTUBHOCTh PabOTHI BOJ03a00PHOM CHCTEMBI M BBISBUTH BO3MOXKHBIC
30HBI JUISI OITHMHU3AIUH.

Tabnuma 6.1 - Pacu€THelil 1e0UT ¢ y4eTOM pacCTOSTHUS

Qcym, M3/CYT Q, n/c LiowMm S, m
Li | 1846,1 4,26 2000
L2 | 2000 4,6 3000 12
L3 | 2076 4.8 4000
6
5
4
3
2
1
0
0 200 400 600 800 1000 1200
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I'paduk 6.2 — 3aBucHUMOCTH 1€0UTa OT PACCTOSHUS MEK]Ty CKBaKMHAMU

C yBenMueHUEM DPACCTOSIHHUS MEXIy CKBAXHMHAMHU HM3MEHEHHE J1eOUTa HOCUT
HE3HAUMTENbHBIN XapakTep W He mpesbimaer 1 a/c. OgHako ype3MepHOe ynajJeHue
CKB&KHMH JIPYT OT Jpyra MOET CO3/aTh CIOXHOCTH MPHU SKCIUTyaTalluu BO03abopa,
3aTpyAHSs] TEXHUYECKOE 0OCITYKMBAHME M KOHTPOJIb 32 €ro paboToi. YUuThIBas 3TH
(hakTOpbI, ONTUMAJIBLHBIM BapUaHTOM SIBJISIETCS PACCTOSHHE MEXIy ckBakuHamu 500
M, TIPY KOTOPOM OO€CIIeUMBAETCsl CTAOMIIBLHBIA CyMMapHbIil 1e0UT B pazmepe 4,2 n/c u
COXpaHsieTcsl yI0OCTBO IKCIUTyaTallui CUCTEMBI.

B xone namero ananusa 3¢dexruBHOCTH pa3paboTku miomaaei B 1500

I€KTapOB MbI PACCMOTPEIIN PA3IUYHBIE CLIEHAPUU C PA3HBIM KOJIMYECTBOM

ckBaxuH: 3,4 u 5. Kaxaplil U3 3TUX BapUaHTOB HMEET CBOU IPEUMYIIIECTBA U

HEIOCTaTKH, KOTOPbIE BIUAIOT HA OOIIYIO IPOU3BOAUTEIBHOCTD U

HKOHOMHUYECKYIO 11e51eCO00Pa3HOCTb.

@ 500 @ 500 @ s00 @ 00 @

2000
@ 0 @ 2 @ % @
1500
@ 50 @ s0 @
1000

I'paduk 6.3 — BapuaHTbl KOIMUECTBO CKBAXKUHBI

[Ipy wucCnONB30BaHUU TpPeX CKBAKHUH MBI MOXKEM JOOHUTHCS BBICOKOM
KOHLIEHTPAIIMH PECYpPCOB Ha KaXKJOU M3 HUX. DTO MO3BOJSET ONTUMU3UPOBATD 3aTPAThI
Ha OypeHue M DKCIUTyaTaluio, a TakKe MHUHHUMH3UPOBATb PUCKH, CBS3aHHBIE C
MOTEHIIMANBHBIMU HeynadaMu. OJHaKko, TMPH TAaKOM KOJIMYECTBE CKBAXKHH, O0IIas
TUIOMIA/1b, KOTOPYIO OHM MOTYT OXBAaTUTh, MOXKET OBITh HEOCTATOYHOW JIsi TTOTHOTO
MCIIOJIb30BaHUS BCEX JIOCTYIHBIX PECypCOB. DTO MOKET MPUBECTH K CHIDKEHUIO 001IIEH
MPOAYKTUBHOCTH U YBEIMYCHUIO BPEMEHU Ha U3BJICUEHUE TIOIE3HBIX UCKOMIAEMBIX.

Yerbipe CKBOXKHMHBI MPEACTABIAIOT COOOM  KOMIIPOMHUCCHBIA  BAapUaHT,
oOecrneunBaroluidi 0ojiee paBHOMEPHOE paclpe/ielieHue pecypcoB MO IUIOMAU. DTO
MO3BOJISICT YBEJIMYUTH OOIIMN 00beM J00BIYM 3a cueT Oojiee paBHOMEPHOIO OXBara
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tepputopun. Ilpu »TOM 3arparbl Ha OypeHHME U DJKCIUTyaTallMil0 OCTaroTCs
npueMaeMbIMU. Takol MOAX0JT TAK)KE MOXKET IMOBBICHTh YCTOMYMBOCTD K KOJICOAHUSAM
B IIPOU3BOAUTEIIBHOCTH.

C yBelnMYEeHUEM YHMCIia CKBOKHUH JO MSATA Mbl MOKEM 3HAYUTEIBHO MOBBICUTH
OOIIyI0 MPOM3BOAUTEIHLHOCT, H A(P(HEKTUBHOCTH pa3pabOTKH. IDTO TMO3BOJSET
OXBaTUTh OOJNBINYI0 IUIONIAJb W HWCIOIB30BaTh JOCTYIHBIE pecypchl Oolee
s dextrBHO. OHAKO, CTOUT YYUTHIBATh, YTO YBEIWYCHHE YHUCIIA CKBAXKUH TAKKE
MIPUBOIUT K POCTY 3aTpar Ha OypeHHe, SKCILTyaTalli0 U TEXHUIECKOE OOCTYKUBaHHUE.

Jlns onpenienieHust 1e0UTa B paMKax HalIero MpoeKTa no pa3paboTke Ioiaaei
B 1500 rektapoB Mbl IPUMEHUIN METOAUKY, OCHOBAHHYIO Ha JEJIEHUNA CYMMApHOIO
nebuTa Ha KOJIMYE€CTBO CKBAXKHUH.

Tabnuna 6.2 - Pacu€THelil 1€0UT C y4ETOM KOJIMYECTBO CKBAKUH

No | Qeym, M3/cyT Q, n/c LiowMm
1846,1 7,1 1000

4 1846,1 5,32 1500
1846,1 4,26 2000

Jls Hatiero mpoekTa no pa3padotke romaaeit B 1500 rektapoB Mbl BEIOpaiu
ONTUMAJBHYIO CTPATErvi0, OCHOBAHHYIO HAa YCTAaHOBKE MATH CKBAXKWUH, KaXJas U3
KOTOpbIX uMeeT aeoutr 4,26 n/c. DTOT mNOAXOoA TMO3BONSIET HaM 3A(PPEeKTUBHO
UCII0JIH30BaTh PECYPChI U 00ECTIEUYNBATh YCTOMYMBOE U3BICUCHHUE TIOJI3EMHBIX BOJI.

C yuerom miomaau B 1500 rekrapoB pa3MelieHue MATH CKBAXKWUH MO3BOJISIET
co3/arh COAJAHCHUPOBAHHYIO CHUCTEMY, KOTOpas HE TOJIbKO OTBeYaeT TpeOOBaHUSIM
POU3BOJUTEIBHOCTH, HO W YYHUTHIBAET T'EOJOTMYECKHME OCOOEHHOCTH pPEruoHa.
Kaxnas ckBaxuHa Oyner paboTaTb B CBOEM ONTHUMAIbHOM PEXKUME, UTO
MUHUMU3HUPYET KOHKYPEHIIUIO 32 PECypChl U IMOBBIIMIAET OOy 3()(PEKTUBHOCTH
pa3paboTKH.

Takum oOGpa3zoMm, BBIOOp MATH CKBOXKHH C jaedutom 4,26 i/c ans pa3paboTku
mwiomanau B 1500 rekrapoB mpeacTaBiseT co0OM cTpaTreruyeckd 0O0OCHOBAHHOE
pemenue. OHO couetaeT B cebe 3((HEKTUBHOCTh, YCTOHYMBOCTh W THOKOCTH, UYTO
SIBJISIETCS 3JI0TOM YCIICITHOM peain3aIiiy HaIllero mpoekTa. Mbl yBEpeHbI, UTO JaHHAs
MO/IENTh TTO3BOJIUT HAM JIOCTUYh BHICOKHX MTOKa3aresiel MPOTyKTUBHOCTU B 00€CTIEYUTh
JIOJTOCPOYHYIO PEHTA0ETLHOCTh Pa3pabOTKH.
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6.2 TpedoBaHMsl K KaueCTBY MOA3€MHbIX BO/

Cakcaymn — 93TO BHJ KyCTapHHKOBBIX WM JIEPEBIHUCTHIX PACTCHUH,
npuHaUIeKaMX K cemedcTtBy cakcaynoBbix  (Haloxylon). 3Ot pacrenus
pacTipoCTpaHeHbI B 3aCYIUIMBBIX U MOMy3acylIUIMBBIX pernonax lleHTpanbHol A3nn,
B dactHoctH B Kazaxcrane, VY30ekucrane u Typkmenucrane. Cakcaynm uMeeT
HECKOJIbKO BUJIOB, Hanbosee u3BecTHbie U3 KoTopbix — Haloxylon ammodendron u
Haloxylon persicum.

Cakcaynm oOmamaeT psIOM YHHUKAIBHBIX aJanTaliii K CYpPOBBIM YCIIOBUSAM
MyCThIHb. ET0 KOpHM MOTYT JOCTHTaTh 3HAYUTEIBHBIX IIyOWH, YTO TIO3BOJISET
pacTeHUIO JOOBIBATH BIIATy W3 MOI3EMHBIX BOJ. JINCThS cakcayna MEJIKHE U MACHUCTHIE,
YTO MTOMOTAaeT MUHUMHU3UPOBATh UCTIAPECHHE BIIATH.

DTO pacTeHHE UTPaeT BAKHYIO POJIb B DKOCHUCTEMax MYyCTBIHb, OOecreunBast
VKPBITHE W THIY JUTsl MHOTHX JKHBOTHBIX, a TAK)Ke MPEIOTBPAIIAs SPO3HIO ITOYBHI.
JlpeBecuHa cakcaysia HCIIOIB3YyeTCS MECTHBIMU JKHUTEISIMU IS CTPOMTEIHCTBA,
TOTUTMBA U JPYTHX HYXK]I.

Tak kak pacTeHHe MOXET PacTH B CYPOBBIX YCIOBHUSIX, OCHOBHOE TpeOOBaHHUE K
BOJIC 9TO, MUHEpaIu3alus Boja He Oosee 4 1/71.

7 IllpeaBapuTeIbHBINA pacyeT IKCIVIYaTAMOHHBIX 3aM1ACOB MOA3EeMHbBIX BO/

7.1 O0ocHOBaHuUE pe:xrMMa BOA00TO0PA U CPOK IKCILIyaTALMH

HenpeppiBHBIN BOZOOTOOP — 3TO MOCTOSHHAS IMOJa4a BOABI M3 CKBAXKHUH,
HE3aBHCHMO OT CE€30HA WJIM BPEMEHM Tofa. Takoil peXuM MO3BOJSIET 00ECHEYUThH
cTabuabHOE BOMOCHAOKEHHE KakK JJIsi XO3SHCTBEHHBIX HYXKJ (Hampumep, MOJUB B
BETE€TALIMOHHBIN MEPHUO), TaK U JJIs PEIICHHS SKOIOTUYECKHUX 337ad B MEKCE30HbE.
Bona otOupaercss Ge3 mnepephlBOB, YTO TaKXKE MOXKET OBITh HEOOXOAMUMO MJis
MPOMBIIIUICHHBIX MPOIIECCOB WM APYTUX MOCTOSHHBIX MTOTPEOHOCTEH.

[Ipu BIOOpE pexnma paboThl BOg03ab0pa ObLIO MPUHSATO CIEAYIOLIEE pEHICHUE:
B BereranMoHHBIN NEpUOJ BCE CKBaXUHBI BOJ03a00pa OyayT (yHKIIMOHHPOBATH B
pexxnMe oOecTedeHHs MOJNMBa cakcayia, 4To SIBISETCS MPUOPUTETHOW 3anadeil B
pamMKax BOCCTAHOBJICHUS U INOJJIEPKaHMsI PaCTUTEIbHOCTH. B He BereTanMoHHBIN
epuoj, B 3UMHEE BpeMs, paboTa CKBaXXMH He OyneT mpekpaiieHa. Bmecto storo
N00bITast BOAA OyAET HApPaBIIATHCS HA CO3JaHUE YKOJIOTUYECKH OIaronpusiTHON cpebl
— (QopMHpOBaHHE UCKYCCTBEHHBIX 03€p U BIAKHBIX Y4aCTKOB. DTH BOJOEMBI CTAHYT
YCTOMYMBBIMU MHUKPO 3KOCHUCTEMAaMHM, CHOCOOCTBYIOUIMMH IPOU3PACTAHUIO JUKON
pacTUTEIbHOCTH U  TPHUBJICYEHHUIO JKMBOTHBIX, TEM CaMbIM MOJAJEPKUBas
OMOJIOTHYECKOE pa3HO00pa3ue U yaydIas SKOJOTHUECKYI0 0OCTaHOBKY B PETHOHE.
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OKCIUTyaTallMOHHBIE ~ 3alachl  MOJA3EMHBIX  BOJ  pacCUYMTaHbl  Ha
IPOAOJDKUTENLHOCTE BoooTO0pa B Teuerue 10 000 cyTok.

B caydae HeoOXogMMOCTH TPOUICHHS CpOKa AKCIUTyaTalldd W yBEIWYCHUS
BOJIOOTAAa4YM, OyIeT TPOBOAUTHCS TEPEOIIEHKA OSKCIUTyaTallHOHHBIX 3alacoB Ha
OCHOBaHHMH MaTepualioB, MOJYYEHHBIX B XO/I€ SKCIUTyaTalllH.

st obecrnieueHrss yCTOWYMBOCTH BOJIOOTOOpa TOTPEOyeTCs OpraHu3aIus
CHUCTEMbl MOHUTOPUHTOBBIX UCCIIEIOBAHUN, BKIIOYAIOIICH:

KOHTPOJIb BEJIMYMHBI BOJOOTOOpA, HAOIIOICHHE 32

JTUHAMHUKOW M3MEHEHHMS YPOBHEU M HAIlOPOB, PeryIspHbII

aHaJIM3 KaueCcTBa MO/I3EMHBIX BO/I.

Bce ykazaHHble MepompHATHS SBISIOTCS 00S3aTE€IbHBIMUA YCIOBHSMHU TIPH
BEJICHUU BO[03a00pa B paMKax AKCILTyaTalluy yTBEPKAECHHBIX 3aI1acoB.

7.2 IllpuanMaeMble pacyeTbl THAPOre0JOrHYecKnX padoT

_ Qcym K]‘lp
= onkm "R, (7.1)

e Km — BogompoBomuMOCTh BOIOHOCHOIO FOPH30HTA, M? / CYT;

Qcym — CyMMAapHBIi 1€0UT CKBAKUH, M>/CyTKH;

Ro — paguyc Gonbiioro xonoxua, M;

Ri — mpuBeieHHBIN paanyc BIUSHUSA, M; Sxon —

JIOTYCTUMOE TIOHMKEHUE, M; B - KOOPPUIIUEHT

YIIPYTOM BOAOOTAYM; t — aMOPTU3ALMOHHBIA CPOK

paboThI BOJI03200pa, CyTKH. M — MOIIHOCTh

BOJIOHOCHOI'O TOPU30HTA, M.

I'mapoarHamMuyeckuii pacy€r OCYLIECTBISIETCS METOAOM OLEHKH NOHMKEHHS
YPOBHSI BOJIbI K KOHIly CpOKa 3KCIUTyaTaluu Boao3abopa. OnTuManbHbIA BOAOOTOOD
nofadupaeTrcss TakuMm 00pa3oM, 4TOObI MOHMKEHHE YPOBHS BOIBI COXPAHSIIOCH B
peXUME caMOM3IMBa. MeTo/ 3aKIII0YaeTCsl B TOM, YTO Mbl HE 3a4aéMCSI KOHKPETHBIM
neOUTOM, a OLIEHMBAEM MOTEHLHAIbHBIE BO3MOXKHOCTU JAHHOTO BOJOHOCHOIO
TOPU30HTA MPHU SKCILTyaTalllU MSTH CKBAKHH, PACIIONOKEHHBIX HAa YYacTKE JUIMHOU
2000 meTpoB.

Pacuét BpInonHseTCS METOAOM 00paTHOM 3a]1au — MOA00POM apaMeTpPOB, IPU
KOTOPBIX COXpaHseTcs yCTOMYMBBIN pexxuM padoTsl. C paccrostnuem B S00M, 750M u
1000M mOCMOTPETH CUIIBHO JIM CKAYKETCSI HA OKOHYATEJIbHBIN pe3yJIbTar.
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7.3 MeToauka U OLlleHKA IKCILIYaTAMOHHBIX 3aMaCOB MOJA3eMHBIX BOJ

[l'uapoarHaMUYecKuid pacueT METO0M OOJIBIIIOTO KOJIOAIA. DTOT METO

OCHOBAH Ha aHAJIN3€ OIEHKH SKCIUTyaTallHOHHBIX 3aIaCOB MOA3EMHBIX BOJI

YYUTHIBAIOTCS CIICAYIOIINE 0OCTOSATEIHCTBA!
BO/103a00p OOBIYHO OCYIIECTBISETCS OOJBIIUM KOJUYECTBOM CKBaXXUH, 4YTO
MO3BOJISIET 3TU PEalbHbIE CUCTEMbI CKBOXXUH MPUBECTU K 00O0OIIEHHBIM («OOIbIIUM
KOJIOZIIIaM»); BCBSI3M C TEM, YTO SKCIUTYTAI[MOHHBIE 3amachl PAcUUTHIBAIOTCS Ha
MPOJIOJKUTENILHOE BPEMSI, paccMaTpuBaroTcsi (OpMysibl, TpUMEHsIEMBbIE JUTsl OOJbIIINX
NEepPUOJIOB BPEMEHU MOCJIE Hayaljla OTKAYKHU.

OmHuM U3 MapaMeTpoB, HUCHOJIB3YEMbIX B PacCUEeTHBIX (opMysax sIBISETCS
paauyc 601bI10T0 Kojtoma Ro

Ro=0,2L — qy1s1 TMHEMHOTO Psijia CKBAXKUH (7.2)
rne L — nvHa psga npu JUHEWHOM CUCTEME, M ;

Ro=0,2-500 =100 m

OnpeneneHue 3HAYEHUS BETUYUHBI S OCYIIECTBISETCA C YYETOM BHJIa CUCTEMBI
(OMHOCTIONHBIE WM MHOTOCJIIOMHBIE BOJOHOCHBIE TOPU30HTHI), @ TAKXKE I'PAHUYHBIX
YCJIOBHM BOJOHOCHOIO TOPU30HTa (HEOIPAHUYEHHBIE, MOJyOrpaHUYECHHBIEC IUIACTHI,
IJ1aCcT-1M0J0Ca, IJACThI, OFPAaHUYEHHBIE KPYTOBBIM KOHTYPOM U T.J1.).

B namewm ciyuae ecnu AenpecCUOHHAsi BOPOHKA BOJ03a00PHOTO COOPYKEHUS HE
JOCTUTHET K KOHIly CpOKa SKCIUTyaTalluM HU OAHOW W3 TpaHull, IJIACT CUUTAETCS
HEOTPAaHWYEHHBIM, a OINPEICIICHUE 3HAUEHUs BEIUYMHBI S OCYHIECTBISIETCS IO

dbopmyne [7.1].

Bennuuna npuBeIEeHHOTO painyca pacCUUTHIBAETCS MO Gopmyrie:

Rup= 1,5Vat, (7.3)

e a - ko3 PUIMEHT Mbe30MPOBOAHOCTH ISl HAMOPHBIX U HATTOPHO-0€3HATTOPHBIX
MJIaCTOB WM KOA(PGUIMEHT YPOBHENPOBOAHOCTH (ay) Uisi OE3HANOPHBIX ILJIACTOB,
M%/cyT;

t — pac4eTHBIN NEPHUO IKCILITYaTalNH, CYT.

Rpp = 1,5\/1,9 +10°- 10000 = 65383,
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Pacuetst S no dopmyne (7.2) MOKHO MPOBOAUTH JIMIIL B TOM CIIy4ae, €CIH
COOJIIOAAIOTCS CIEAYIOINE YCIOBUSL:

R3 - U1 TUHEWHOU CUCTEMBI;

1,9-10°-10000

> 25
2502 -
30400 > 25
Hamem ciygae ycioBusi coOr0 e HHBIN
— 1846,1 1‘165383 — 2’15 . 5,56 =12
2-3,14-156,88 250 M

IIpu cymmapuom nebute 1846,1 m/cyr (21,3 71/c), oxumaercs MOHMKEHUE
YPOBHSI TOJ3EMHBIX BOJ Ha 12 METPOB, UTO SBIACTCS MPEACIbHO JOMYCTUMBIM
3HaueHueM (Spom =17,34 m) njs JaHHOM cucTeMbl. JeOnT KaxkapIii ckBakuH 368,064
M>/cyT (4,26 11/c). U306ITOUHBIM Hanop 5,34 M.

7.4 BbIBOABI U PEKOMEHAALMH

OnTtumanbpHOE pPacCTOSIHHE MEXTy CKBO)KHHAMH, COMJIACHO
rujporeosiornueckuM pacuéram, cocrtapisier 500 wmerpoB. Takoe pasmelieHue
ABJISIETCS. HaumOoJiee palMOHANBHBIM, TaK Kak oOO0ecrneYrBaeT CTAaOWIbHBIA U
JOCTaTOYHBIA JEOUT CKBAKUH, MHUHHUMHU3UPYET B3aMMHOE BIIUSHUE MEXIY HHUMH,
yOPOIIAET MPOBEICHUE TEXHUYECKOTO 00CITYKMBAaHUS U OCMOTPOB, a TAK)KE CHIDKAET
PHUCK MPEKIECBPEMEHHOTO UCTOIICHUS MECTOPOXKIEHHUS. DTO PACCTOSHUE TMO3BOJISET
3¢ (HEeKTHBHO HMCIOIB30BaTh BOJ03a00PHBIM yYaCTOK M CHOCOOCTBYET YCTOMYMBOMN
AKCILTyaTaIliy TOJ3€MHBIX BO/I.

[lomBomst wWTOTM MpEABAPHUTEIHHOTO pacueTa JKCIUTYaTaIl[MOHHBIX 3aMacoB
MOJI3EMHBIX BOJ MOXKHO TPUUTH K BBIBOAY 4TO mpu aebute 21,3 n/c, oxumaercs
MOHW)KCHUE YPOBHS TOI3EMHBIX BOJ Ha 12 METpPOB, YTO SBJISETCA TMPEACITHHO
JIOTYCTUMBIM 3HAYCHUEM JUIsl JaHHOW cucTeMbl. OJHAKO CIIETYyeT OTMETUTh, UTO
JaJbHEHIIee yBeNIUUeHUEe IeOnTa MPHUBEACT K MPOMOPIHUOHATHLHOMY YBEIUYCHHUIO
MMOHWKCHUS YPOBHSI TMOM3EMHBIX BOM. DTO CBS3aHO C TE€M, YTO TPU NPEBBINICHUN
YCTAHOBJICHHBIX HOPM SKCILTyaTallid BOAOHOCHOTO TOPU30HTA MPOUCXOAUT YCUICHUE
MPOLIECCOB UCTOLIEHUS 3allacoOB MOJ3EMHBIX BO/I.
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BomootOop momkeH BecTUCh B Mpejesiax 3asBICHHOTO CyMMapHOTro Je0uTa
1846,1 M’/cyT, s 4Yero Kakayld CKBaXKUHY HEOOXOOMMO 3aperyjliupoBaTh Ha
neout(4,26 11/c).

[Ipn nmanpHeiien SKCILTyaTalid BOm03a00opa JOMKHBI OBITh OpraHW30BaHbI
PEKUMHBIC HAOIOCHUS C EIbI0 YTOUHEHHUST 3aKOHOMEPHOCTEH MOHMKCHUS YPOBHSI,
nebuta M yCTAaHOBJICHHWS W3MEHCHMSI KaueCTBa MOJ3EMHBIX BOJ B 3aBUCUMOCTH OT
BOZI00TOOPA.

Jlist 3aMepoB  ypOBHEW BOABI CKBAKHHBI JIOJDKHBI OBITH  000PYIOBaHBI
MaHOMETPOM.

O160p po0 BOABI U3 CKBAKUH HAa COKPAILCHHBIA XUMUYECKUI aHATIU3 B 00beMe
1,01 HEO0OXOIMMO TPOU3BOAUTH €KEKBAPTAIBHO B OJTHU U T€ KE JICKA bl OTHOTO U TOTO
&Ke Mecsla.

Bce naOnmroneHust 3a ypOBEHHBIM PEKMMOM K BOJAOOTOOPOM MO CKBaXKUHAM
JOJDKHBI (PUKCHUPOBATHCS B CIICIIMAIBHOM JKyPHAJIC JIJISl BEICHUS TEPBUYHOTO ydeTa
BOJIOTIOTPEOICHUS

KonTponb nebura (pacxoma) Bomozadbopa J0IKEH BECTUCh U (PUKCUPOBATHCS TIO
JTaHHBIM IPUOOPA yUueTa BOJIbI (CUETUHKA) HE PEXKE OTHOTO Pa3a B ACCAThH KaJICHIaPHBIX
JTHEH, JKeIaTeIbHO B OJTHO U TO K€ BPEMSI.

Tak kak ToOA3eMHBIE BOABI IKCILTYaTHUPYEMOTO TOPU30HTA HMMEIOT BBICOKYIO
TEMIIEPaTypy, TO Mepes] ee UCIOIb30BAaHUEM OHA JIOJDKHA OCTBIBAThH J0 TEeMIEPaTyphl
16°C - 20°C. C or1o#l 1enpl0 HEOOXONUMO CTPOUTENIBCTBO HCKYCCTBEHHOTO
BOJIOEMAHAKOMHUTEN WM OacceiiHa, TJ€ W3BJICKAaEMbI€ IOA3EMHbBIE BOJBI OyayT
OCTBIBATh TIEPET JATHHEHIIINM HX UCIIOIb30BAaHUEM.

8 CmeTHasi CTOUMOCTH NPOEKTHBIX padoT

CmeTa Ha TPOEKTUPYEMBIE 10 Pa3BEIOYHBIX PA0OTHI HA OCYIIIECHHOM JIHE
Apanbckoro Mopsi AJjisi oOecreyeHus 3amacamMu MOJ3EMHBIX BOJl M OpraHU3alluu
CHCTEMBbI OPOIICHUS IUIAHTAalMKU cakcayna Ha ydactke 1500 ra B ApanbCckoM parioHe

KbI3b110paAnHCKOM 0071aCTH
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Tabnmuma 8.1 - Cmera Ha mpoekTupyemMble pabOTHl MO pa3BeNKe M OICHKE
AKCILTyaTaIlMOHHBIX 3aM1aCOB MO3EMHBIX BOJI

Ne HawumenoBanue pabot u 3aTpar [Tonnas cMeTHast CTOUMOCTb,
n/m TEHTe
I CoOCTBEHHO-TEOJIOTO - pa3BeOYHbIE PAOOTHI 5970 000
II | ComyTcTByroIIHe pabOTHI B TOM YHCIIE 83 538 800
IToneBoe 1OBOIBCTBUE KOMAHIMPOBOUHOE PACXO/bI
Henpensunennsie pacxonst 10 % 8 950 880
HAC 12 % 11 815 161
Bcero ¢ yuetom HIIC 110 274 841
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SAK/IIOYEHHUE

B pamkax npoekTa 1o ruAporeojJoriueckoMy U3y4YeHHIO y4acTKa Ha
OCYLIEHHOM JTHE ApPaIbCKOIO MOPsI MPEYCMOTPEH KOMIUIEKC BCECTOPOHHUX PaboT,
HaAIPaBJICHHBIX Ha BBISBIICHHE U OLIEHKY MOTEHIIMAa MOJ3EMHBIX BOJ JJIA LIeJIeH
BOJIOCHAOKEHUS U OPOIICHHUS.

B pesynprare:

[IpoBeneHa peKOTHOCHMPOBKA TEPPUTOPUH, BbIOpaHBl MecTa OypeHwus,
BBIIIOJIHEHBI TIPEIBAPUTEIbHBIE HAOMIOACHUS 32 CYLIECTBYIOUIMMHU CKBaXMHAMHU U
0TOOpBI MPOO BOABI.

3amnaHupoBaHO OypeHuE JABYX pa3BEAOYHO-3KCIUIYaTallMOHHBIX CKBa)XUH
002003 UIMC®A rybunoit mo 500 M, ¢ ycTaHOBKOM (PUIBTPOB B BOJOHOCHBIX
uHTepBanax. KOHCTpYKIHMS CKBaXXMH PAacCUMTaHA C YYETOM THIPOre0JOrHMYECKHX
YCIIOBUH.

Bbynyt npoBeneHsl reopuznuecKue KapoTaKHbIE UCCIEAOBAHMS, BKIIOYAIOLIUE
ramma-KapoTax, JIEKTPOKapOTaXK, KABEPHOMETPHUIO U PACXOJOMETPHUIO I ACTAIbHON
OLIEHKH pa3pe3a U BBISBIEHUS BOJOHOCHBIX TOPU30HTOB.

Ocy1iecTBITCS  ONBITHO-(QUIBTPALIMOHHBIE PabOThI, BKJIKOYAss MPOOHBIE U
ONBITHBIE BBITYCKM BOIbI, C 3aME€paMH IbE30METPUUYECKOTO HAopa W PacueToM
TUAPOreOJOTHYECKUX MTapaMETPOB.

OpranuzoBaHbl peKUMHBIE HAOMIONEHUS IO 3aMepy YPOBHS, TEMIIEPaTyphl U
nebuTta MmoI3eMHBIX BOJ, ¢ (pUKcaluel JaHHBIX B KypHAJIaX U PETYISPHBIM OTOOPOM
po0 1)1 aHAIK3a.

BynyT BeITIONHATCS 1a00paTOPHBIE UCCIENOBAHUS: TIO 5 TPOO HA COKPAIIEHHBIN
XUMHUYECKUH aHaiau3 U 1 mpobe Ha paaruoIOTHYSCKUN aHAIN3 C KaXKIOW CKBaXKUHBI
(Bcero 12 mpo0).

B cmnydae mpeBbllieHHss MUHEpalu3allud BOAbI CBbimie 4 r1/1, Oymer
MPEeIyCMOTPEHAa CHUCTEMa BOJOMNOATOTOBKM C HCIIOJB30BAHUEM COBPEMEHHBIX
TEXHOJIOTUI (PUIIBTpaLUu.

Taxxe OyneT npoBeaeHa Tonorpado-reofe3nyeckas MpUBA3Ka IByX CKBaXXUH C
ucnonb3oBanueM GPS-o60pynoBaHus.

B ¢unane OyayT BbIOTHEHBI KaMepaibHble pabOThl, BKIIOUYAOIIME 00paboTKY,
aHaJIN3 U MHTEPIPETALINIO BCEX COOPaHHBIX JIAHHBIX, @ TAK)KE MOJrOTOBKY MaTeprasoB
JUTSL TIOJICYETA IKCILTyaTallMOHHBIX 3al1acoOB MOA3EMHBIX BOJ.

B pesynbrare peanmzanuu BceX MNPEIyCMOTPEHHBIX paboOT OyaeT mojydeHa
JIOCTOBEpHAsl U KOMIUJIEKCHAsE HH(POPMAIIKs O COCTOSIHUM MOJI3EMHBIX BOJ HAa yYacCTKe.
D10 00€eCneuuT OCHOBY JUIsl MPUHSATHS OOOCHOBAHHBIX PEIICHUN MO OpraHU3aluu
YCTOHYMBOIO BOJ103a00pa M PalMOHAIBHOTO MCIOJNb30BaHUSI BOJHBIX PECYPCOB B
YCIJIOBHSAX HKOJIOTUYECKH YSI3BUMOU TEPPUTOPUU APATIBCKOTO PETHOHA.
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