naBsa 2

PASPABOTKA HEDTHAHbIX
N TrA30BbIX MECTOPOXXAEHUN

2.1. Cncremsbl pa3paboTku
oTAesibHbIX 3anexen HedpTn

ITpu or6ope HedTH U rasa u3 3ajeXU OJHOBPEMEHHO MPOUCXO-
[T B3aMMOCBSI3aHHBIE TIPOIECCHI [BIIKEHUS SKUIKOCTH ¥ Ta3a B
maacre moJ| AefiCTBUEM IIJIACTOBBIX CHUJI, & TAK¥Ke IMOABEM KHUIKOC-
TH ¥ Ta3a M0 CTBOJIY CKBAKWHBI. JTH MPOIECCHl PETYIUPYIOTCS IIy-
TEM BBO/Ia B HKCILIYATAIMIO ONTUMAJbHOTO YUCJIA CKBAKWH U yCTa-
HOBJIEHUEM DPEKUMOB UX PaboTbl. OOBIYHO MMEETCS BO3MOKHOCTD
U3MEHUTh PEKUM IpoIlecca U yBeJIWduTh €ro 3¢hGeKTHBHOCTD Ha-
THETAHWEM B ILJIACT BOJABI M Tra3a. MOXKHO YHPaBJATH IMPOIECCOM
pas3paGoOTKH IyTeM H3MEHEHWS YNCJIa CKBAKUH W TIOPSIKA PasMe-
MIEHUS] UX Ha 3aJeKdu. YBeJUYeHHe IJIOTHOCTH CETKH CKBAKUH
(Y4MCs0 CKBAsKMH Ha €IMHMILY TJIOMAAN 3aJI€KU) TOBBIIAET TeMIl
or6opa 3armacoB U KOHEYHbIH K02(hUIIMEHT U3BIeYeHUS HedTH.

PeryiupoBanue ABM)KeHHEM JKUAKOCTH U ra3a B Iiacrte K 3a6o-
SIM 9KCILIyaTAI[MOHHBIX CKBA)KUH MPU TIOMOIIU PA3MEIIEHUs CKBa-
JKUH, YCTAHOBJIEHHSI UX YHCJA U TMOPSJKA BBOJA B SKCILIYaTaIUIoO,
YCTAHOBJIEHUS pexxuMa uX paboTel u 6GajaHca IJIACTOBON SHEPTHUU
HasbIBaeTcst pas3pabotkoil 3asexu. COBOKYMHOCTb YCJOBHUil, TPHU
KOTODBIX IPOMCXOUT PaspabOoTKa 3aJiesKu, OlpeessieT co0oil cuc-
TeMy pa3paGoTKH.

CucreMbl pa3pabOTKU OTJUYAIOTCS IO PACIIOJOKEHUIO CKBa-
JKUH, YHMCJIY U TOPSIIKY BBOJA UX B HKCILIyaTAIlMio, a TakKKe 0
crioco6y BO3/EUCTBUSI HA ILJIACT.

ITo pacrnosoKeHNI0 CKBAKUH PA3JUYAIOT CHCTEMBI C PaBHOMEP-
HBIM U HEPABHOMEDPHBIM UX PACIOJOKEHHEM.

CucTeMbl 110 YUCJIYy W TOPSIAKY BBOJA CKBKMH B IKCILIYaTAI[HIO
noapasaendiorcs Ha cisomnble  (ogHOBpeMeHHoe pasGypuBaHue
Beell momaan), crymamommecs (ogHOBpeMeHHoe pasGypuBaHue
BCEll IUIOMAAN ¢ MOCJEAYIONMM YIJIOTHEHHEM CeTKH CKBaXKMH) U
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noasyomue (pasbypuBaHue MJONAAN TIOCJAE0BATEIBHO TIapaJ-
JIEJIBHBIMU PSLIAMI) .

[To cnoco6y BozmelicTBHS Ha TLIACT PAa3JNYalOT CUCTEMBI: 6e3
NO/IEP>KAHUST TIJIACTOBOTO [JIaBJEHUS ¥ C €0  TOJAJEp KaHUEeM.
B mepBoM ciy4Yae WCIOJIb3yeTCs BHYTPEHHSSI SHEPTUS I1J1acTa:
€CTECTBEHHBIN HAMOP KOHTYPHBIX BOM, YNPYTHE CHJIBI TLIACTA,
rasa, SKUIKOCTH; BO BTOPOM - O9HEPrus IIOIOJHSETCS IyTeM
HArHeTaHus BOJABI WM ra3a B IacT. B 3aBucumocTu 0T crioco6a
NOJ/IEPKAHUsT  TIJIACTOBOTO  JaBJEHUsS  PA3JMYaioT  CUCTEMBI:
1) ¢ B3aKOHTYpHBIM 3aBOJHEHHEM; 2) ¢ NPUKOHTYPHBIM 3aBOJI-
HeHueM; 3) ¢ BHYTPUKOHTYDHBIM 3aBOJHEHHEM; 4) € ILJIOMAIHBIM
3aBOJIHEHMEM; 5) € TOAJAEP/KAHWEM JABJICHHUS TyTeM HAarHETAHWS
rasa B rasoBylo mianky; 6) Npu 3akauke rasa Mo BCell MOy
3AJIEXKH.

Hedranbie mectopokaenus (3anesxu) BBOAATCS B pa3paboOTKy B
COOTBETCTBUH C TIPOEKTAMHU Pa3pabOTKU M TEXHOJOTUYECKIMHU CXe-
MaMu pas3paboTku. [lJis MOJIydeHus AOCTATOYHOTO JJis MPOEKTUPO-
BaHUS Pa3paboTKM 06beMa TeOJOTO-TIPOMBICIOBON WH(OpMaInn
OCYIIECTBJSIOT TPOOHYIO HKCILIYATAIIMIO MECTOPOXKIEHUM, IS Yero
COCTABJISIETCSI MPOEKT MPOOHON 9KCILIyaTaIUu.

"PerslaMeHT cOCTaBJIEeHHUS] TTPOEKTHBIX U TEXHOJOTUYECKUX JOKY-
MEHTOB Ha pa3paboTKy He(MTIHBIX U Ta30HE(MTIHBIX MeCTOPOK[e-
Huii" TpebyeT, 4TOObI B MPOEKTHBIX JOKYMEHTaX ObLIM 000CHOBAHBI:

BbIJIeJIEHIE DKCILIYATAI[MOHHBIX O00HEKTOB;

MOPSIOK BBOJA OOBEKTOB B Pa3paGoTKy;

BBIOOD CITOCOOOB M areHTOB BO3/EHCTBHUS HA TJIACTHI;

CUCTEMBI pa3MeIIeHUsT U TILJIOTHOCTH CTEHOK [JOOBIBAIONIMX U
HarHETATEJTbHBIX CKBAXKUH;

CIIOCOOBI M PESKMMBI HKCILJIYAaTAllni CKBAXKUH;

YPOBHM, TEMIIbI W JAWHAMUKA AOObIYM He(dTH, Taza U SKUAKOCTH
U3 IJIACTOB, 3aKAYKM B HUX BBITECHSIONUX AreHTOB;

MeTo/[bl TOBbIeHNsT d(PPEKTUBHOCTH peanu3yeMbIX CHCTEM
pa3paboTKN 3aBOJHEHUEM;

(pusuKO-XMMUYEeCKIe, TEeIJIOBble W JPYTHe METOJbI MOBBIMIEHNS
HeTen3BICICHIS;

BBIOOP PEKOMEHIYEMBIX CHOCOGOB 3IKCIIyaTalliil  CKBAXKWH,
YCTbEBOTO U BHYTPUCKBAXKUHHOTO 06OPYIOBAHUS;

MEPOIPUITHS 110 TIPeAyNpexaeHuio 1 60pbbe ¢ OCIOKHEHUSIMU
NP IKCILTYaTAI[UN CKBAXKUH;

Tpe6OBaHWI K cHucTeMaM c6opa U TIPOMBICIOBON MOATOTOBKU
MPOAYKIINH CKBAKUH;

TPeOOBAHUS K CHCTEMaM TOAMEPIKAHMUS IJACTOBOTO [ABJIEHUS
(TIIT[1), KavyecTBY WMCIOJbB3YEMBIX AreHTOB;

Tpe6OBaHUSI U PEKOMEHJAINH K KOHCTPYKUIUSIM CKBKUH U
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MPOM3BO/ICTBY OYpOBBIX palOT, METOJlaM BCKPBITUS TJACTOB U
OCBOEHUSI CKBAKIH;

MEPOTIPUATHUS 110 KOHTPOJIO W PETyJUPOBAHUIO IIPOIlecca pas-
paboTKu;

KOMILJIEKC Teo(PU3NIECKUX W THAPOJAMHAMUYECKUX UCCJIETOBAHMI
CKBaKUH;

clleliaJbHble MEpOIPUSITUS 10 OXpaHe HeJAp U OKpysKatollei
cpenbl 1pu GYpEeHUU U HKCILIYaTAlMU CKBAXKUH, TeXHUKe O6e3orac-
HOCTH, TIPOMCAHUTAPUU U TOKAPHOUM 6€30MaCHOCTH TPU TMpUMEHe-
HUW METOJ/IOB TIOBLINNIEHUST HeTen3BIeUeHUS U3 TLIACTOB;

o6beMbl U BU/BI PabOT 110 JOPa3BeKe MECTOPOKIEHHUSI;

BOITPOCHI, CBSI3aHHDBIE C OMBITHO-TIPOMBIIIJICHHBIMA HCTBITAHUSIMA
HOBBIX TEXHOJIOTUN W TEXHUYECKUX PEITeHUI.

B mpoekTHBIX [JOKyMeHTax OlleHHMBaeTcsl BO3/eficTBUEe Ha OKpY-
JKAIOIYI0 Cpemy.

2.2. MeToabl Bbi30Ba NpUToKa HedTHn
wnun rasa

[Tepen cnaveii CKBaKMHBI B 9KCILJIyaTallMi0 OTBETCTBEHHBIM U
Ba’KHBIM MEDOIIPUSITHEM SIBJISIETCS IPOBeJIeHne IPOIecca OCBOEHUs
WM BBI30B TPUTOKA JKUJKOCTH U3 IIacTa. [IpUTOK KUIKOCTH K
326010 CKBA)XWHBI BO3MOXKEH TOJIbKO OJaro/japsg yMEHBIICHUIO
JaBjeHnd crouba  KAAKOCTM Ha 3200 [0 3HAYeHUS HUXKe
MJIACTOBOTO JlaBjeHus. Kpome MOHWKEHUs AaBJeHusi Ha 3a00ii,
HeoOXO/IMMa OYKMCTKa 326051 OT TPsi3H, TecKka U OypoBOTO pacTBOpa
C IeJbI0 MAKCHMAJbHOTO CHUKEHHS CONPOTHBJIEHWUN TIPUTOKY B
npu3a0oitHON 30HE TIIacTa.

OO6b14HO 1OC/Ie OKOHYaHUs OypeHHs CKBaskKMHA ObIBaeT 3alloJiHe-
Ha MPOMBIBOYHBIM (TJIMHUCTBIM) PACTBOPOM. DTOT PACTBOP HYKHO
OBICTPO YAAJIUTH U3 CKBAKUHBI, TaK KaK CO BpeMEHEM TBep/Ible Yac-
THUII PACTBOPA BBITIAJAIOT B OCAJ0K B 30HE TJIACTA, YTO MPHBOJUT
K YMEHbBINEHUIO MPOHUIIAEMOCTH W 3aTPSI3HEHUIO TLIacTa.

IIpomMbIBKa CKBa)KMHBI — 3aMelieHUe CToJI6a pacTBopa mocyie Oy-
peHusT B CKBasKMHE BOJOW, CHIIKEHHWE 3a CYET 3TOrO JIaBJIEHHUST Ha
3a60ii, OYMCTKA CTEHOK 3a60s1 OT TIJIMHHUCTOW KOPKU U yjajieHue
ocaJika TPSI3U U TeCKa B CKBakumHe. VHOT[IA C 1€JbI0 MMOCTENEeHHO-
TO CHYJKEHWS JaBJIeHUS Ha 3260 TocJje MPOMBIBKH BOJON Tepexo-
[T Ha 3aMelleHue Bojabl HedTHhIO. Takoe TpoBeseHHE IPOIECCa
OCBOEHUST XOTSI U 3aJ[€P’KUBAET CPOKU OCBOEHUSI CKBAJKUHBI, HO SIB-
JISIeTCST TIPUEMJIEMBIM, €CJIM Tpu3aboiiHas 30HA I[JacTa CJIOKeHa
PBIXJIBIMU TIECYAHUKAMM.

Hau6oJiee pactpocTpaHeHHBIM CIIOCOO0OM B NPOMBICJIOBOIN TpaK-

23



TUKE OCBOECHMS CKBRKWHDBI SIBJISJACh aspalus pacTBopa, T.e. HC-
M0JIb30BaHUE CXKATOTO BO3/yXa WJW ra3a, TaK Ha3bIBaeMoe
"KoMTIpeccupoBanue” CKBaKMH. B HacTosIiee BpeMs 3TOT METO[
OCBOEHHUA 3allpellleH M3-3a ero B3PbIBOOIIACHOCTH.

Ceifuac CKBOXKWHBI B OCHOBHOM OCBaWBAIOT IIyTEM TOHWXEHUS
VPOBHSI XKUAKOCTH B CKBaXKMHE, T.€. Y/JAJCHHS ee IPH IOMOIIH
CIIEIIMAJBHOTO MOPIIHI-CBa0a, CIIyCKAaeMOrO B CKBAXKUHY HA CTaJib-
HoMm Kanare. CabupoBanue o0braHO Tmpomnssoautrcs B HKT maua-
MeTpoM 73-114 MM, CIIylIeHHBIX A0 3a60s1 IPU YCTAHOBJEHHOW Ha
ycTbe apMmatype. llpu morpyskeranu cBaba >KUIKOCTb, MPHUIOTHUMAS
HIDKHNW KJjamnad, nocrymaer B moJsoctb HRT wan moprraem. Ilpn
mogbeMe cBaba KJamaH 3aKpBIBAETCS W BCSA SKUIKOCTb HaJl cBAOOM
U3BJIEKAETCS Ha MOBEPXHOCTD.

[ns ounctku 3a60s1 OT Ipsi3M, IIECKA UHOTAA IIPOBOJALT TapTa-
HUE JKeJOHKOMH. sKesoHKa — AJMHHOE Y3KOe BEApPO C KJalaHOM
BHHU3Y, CITyCKaeMOe B CKBR)KHMHY, NMOA06HO cBaby Ha KkaHate. /[lma-
MeTp KEeJOHKM cocTaBJseT mpuMepHo 0,7 amamerpa CKBaXKMHBI, a
ee panmHA MoxkeT gocturath 10-15 M. ChyckomogbeMHbBIE OTepaIun
cBaba WJIM KEJOHKU OCYIIECTBJISIOT C MOMOIIBIO JieOGe K.

[Tocne nHavyasa TPUTOKA OOBIYHO MTPOBOJUTCS ITPOIECC CAMOOYU-
cTKU 326051, KOTOPBIi BeleTcs 0 MOJHOTO yIaJeHus TPOMbIBOYHON
SKUJIKOCTH.

OnWH W3 OTBETCTBEHHBIX JTAMOB MPU 3aKAHYUBAHUU CKBAKUH B
OypeHU! — 3Tall BCKPBITHS TLIACTOB. MeTO/bI BCKPBITUS TIJIACTOB B
3aBUCHMOCTH OT TJIACTOBOTO JIABJICHMS, 3HAUYE€HUS HedTeHaChIeH-
HOCTH TLJIACTa, CTEIeHH HEeCOBEPIIEHCTBA 30HBI IJACTa, I0JIOXKe-
HUSI Ta30BOJOHEMTIHOTO KOHTAKTa, TIyOMHBI 3aJleTaHus IJ1acTa u
Apyrux (akTopoB MOTyT OBbITb PAa3JUYHBIMUA TIPH  BBITOJTHEHUH
CIeTyIoNNX TpeOGOBaHUIL:

Mpe0TBpallleHNe OTKPBITOTO (POHTAHUPOBAHUS;

COXpaHeHWe WJH YJydllleHue TPUPOAHBIX (PUIbTPAIIMOHHBIX
CBOICTB MTOPO/] MPU3a00WHON 30HbI;

yBeJmueHre 6e3BOJHOTO MEPUO/A IKCILTYyaTAIlMH CKBASKWH.

BaxHeilmmM MOMEHTOM TIpH  BCKDBITHHM IJIacTa GypeHneM
SIBJISIETCST KAUecTBO IPOMBIBOYHOTO pacTBopa. lIpm mcmosbzoBanmm
O6ypOBBIX PACTBOPOB Ha BOJHOI OCHOBE B ILJIACT MOTYT IPOHWKATH
¢unbrpar u TBepmas ¢dasza pacTBopa, UYTO BeJET K YXYAIIECHUIO
KOJIJIEKTOPCKUX CBOWCTB IlJIacTa M YMEHbBINEHUIO MPOAYKTHBHOCTU
CKBa’KHH.

[Ipn momamanum Boabl u3 GYypoBOro pacTtBopa B HeMTSHON
IJIACT TPOUCXOANT o6pa3oBaHne BOAOHEDTSIHON aMyJabcuu. Ilpm
B3anMo/eficTBUM (PUIbTpaTa € IJACTOBOI BOMOH B IoOpax IJaacTa
MOTYT OGPa30BbIBATHCS OCAJKH. [JIMHUCTbIE YACTUIII TIPU KOHTAKTE
¢ ¢uabrpoMm HabyxaioT. Ilopbl miacra 3amoHAOTCS (GUIbTPATOM.
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ITH TPOIECChI CHUMKAIOT MPOHUIIAEMOCTb TIPU3a6OUHON 30HBI JIst
HedTH.

[ng ycrpaneHusi aTUX IIOCJEACTBUN K pacTBopaM Ha BOJHON
OCHOBe J006aBJISIOT CIEIATbHble TTOBEPXHOCTHO-aKTHBHBIE BEIECT-
Ba (ITAB), a TakKe HCIIOJIB3YIOT PACTBOPBI Ha He(TAHONW OCHOBE,
MEeHbI W Ta3000pa3Hble areHThHI.

[Imactel ¢ JaBjeHWEM BDBINIE THUIPOCTATUYECKOTO, CJOKEHHbBIE
MIOPOJIaMU HU3KOH MPOHUIIAEMOCTH U COJlepKallliie TJIMHUCTbIE Yac-
THUIbI, BCKPBIBAIOT Ha YTSKEJIEHHOM pacTBoOpe Ha He@TAHONH OCHO-
Be. /{19 BBICOKOTIPOHMIIAEMBIX TOPOJ M TPENIMHOBATBIX 6€3 TJINHU-
CTBIX YaCTUI] TPUMEHSIOT YTSKEJEHHBIH TJUHUCTBI PacTBOP C
no6aBkamu ITAB. /[lyis TIpOJyKTUBHBIX TOPU30HTOB C JaBJIEHUEM,
PaBHBIM THUPOCTATHYECKOMY, TPU BCKPBITHH HCIOJb3YIOT XJOP-
KaJIbIIMeBbIe MJIM MEJIOBbIE PACTBOPbBI C BBICOKOW ITPOHHUIIAEMOCTDHIO.
Ecou moponbl ciaGompoHUIIaeMble W COMEPIKAT TJIMHHUCTbIE YaCTH-
I[bI, TPUMEHIIOT PACTBOPBI HA HE(MTIHOH OCHOBE, AMYJIbCHUH WJIU
neHbl. [Ipu BCKPBITHY TLJIACTOB C JABJEHUEM HIKE THAPOCTATHYEC-
KOT0 HeOOXOAMMO HCIIOJb30BAaTh IEHBI HU3KOH IJIOTHOCTH, Ta3000-
pasHble areHTbl WJU MECTHYIO ITUPKYJSIHIO.

[ny6una BCKpBITUS ILIaCTa 3aBUCUT OT IOJIOXKEHUS CKBASKUHDI
Ha CTPYKType II0 OTHOIIEHUIO K Ta30BOJOHEPTAHOMY KOHTAKTY.
Iny6uHa BCKpBITHS OOGBIYHO HECKOJBKO HIDKE TIPOIYKTHBHOTO
TOPU30HTA C IIeJbI0 IOJyueHUsl 3yMIiipa, eciam B MOJOIIBE IJacTa
OTCYTCTBYET ILJIaCTOBas BOJA.

2.3. KOHTpOJIb U perynmpoBaHue
npouecca paspaboTku
He(dpTAHOro MecTopoXaeHus

AAd  TIOAAEPSKAHMSI YCTAHOBAEHHOTO pe’KUMMa SKCIAyaTalluu
3aAeKM HeOOXOAUMO BECTU HeNPEepPLIBHBIM KOHTPOAL 3a paboToi
OTAEABHBIX CKBaKUH U BCeU 3arexum B 1eaoM. CpepcTBamMu
KOHTPOASL I PETYAMPOBAHUS 3TOU PAOOTHI ABASIOTCH:

€KepHEeBHBIe 3aMepbl AeOUTOB Hed@TH, BOABL M raza IIo
CKBa’KUHaM;

CHUCTeMaTH4yecKre HaOAIOAEHUS 3a AABAEHUSMM (YPOBHSAMH) B
CHeIMaAbHBIX IIbe30MeTPUUYeCKUX (3aKOHTYPHBIX) CKBa)KMHAX;

IIepHUOAHNYECKHE 3aMephl 3a00MHOTO M NAACTOBOTO AABAEHMH
II0 CKBa’KWHaM;

olpepereHVe AMHAMUKM W3MeHEeHUS BO BPEMEHU IIAACTOBOTO
AABAEHU, ra30BOro PakTopa U AOOBIYM (TeKyllled M CyMMapHON)
He(TU U BOABI.
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PeryaupoBaHue mpoliecca pa3pabOTKU CBOAAT K paclpepeAe-
HHMIO OTOOpa >KUAKOCTH IIO OTAEABHBIM CKBa’KMHaAM AASL obeclie-
YyeHHUsT PaBHOMEPHOrO INPOABVWJKEHHS Ta3a U BOABI, He AONyCKas
HEePAaBHOMEPHOCTH U3MEHEHUS NIAACTOBOTO AABAEHUS IIO IIAOIIAAU
U IIPeAOTBpalllasi Co3paHue HEOAATOTIPUATHBIX AAS OOIler HedTe-
OTAQUM YCAOBUU (HAIpUMeED, pe3Koe MOHWKEHHEe AABAECHUS).

CaMBIll CTPOTUU KOHTPOAB HEOOXOAMM IIpU paboTe Ha PE’KU-
Max BBITECHEHUs, TaK KaK HelpeAyCMOTPeHHBIe IIPOPHIBBI BOABI
U rasa K 3a009M 3KCIAyaTallMOHHBIX CKBAa)XKUH MOTYT Pe3KO CHHU-
3UTh 3(p(PEKTUBHOCTL BCETO Ipollecca pa3padoTKU.

IMpy uCHOAB30BaHWU B KayeCTBE BBITECHSIOIIETO areHTa BOABI
AOOBIUa ee BMecTe ¢ He(Thio HenzbeskHa. CKOPOCThH MPOABUIKE-
HUSI BOABI B HACBIIIEHHBIX He(MTHIO NMOPOAAX 3aBUCHUT, IIOMUMO
Ipouux (PaKTOPOB, OT IAACTOBOI'O AABAEHUS.

AoObluy HedTH BO H30eKaHUe Ilepexopa K peskUuMy HCTollle-
HUSA >KeAaTeABHO BeCTH IIPU IOBBIINIEHHOM AABA€HUM HACTYNAo-
et BoAbl. OOIIUM OTOOP >KUAKOCTHM HEOOXOAWMO BEeCTH B Ta-
KOM TeMIle, YTOOBl 3TO AABAEHUE IIOAAEP’KUBAAOCH AAUTEABHOE
BpeMd. Ilpu 3TOM OTOOP BOABLI M3 3aAreXKH AOAKEH OBITH IO BO3-
MO>KHOCTH OTPaHMWYEH.

[NoBrIlIeHe WHTEHCUBHOCTH OTOOpPa Hed@TH BO3MOXXHO IIpU
BOCIIOAHEHMH OTOOpPAHHBIX K3 IIAACTa OOBEMOB J>KHAKOCTH,
HalpuMep, IIyTeM 3aKa4KU BOABI C IIOBEPXHOCTU B IIAACT.

Ilpym uCIOAB30BAHUM 3JHEPrUM ra30BOM IIANKA HEOOXOAUMO
CTPEMUTHECS K IIOAYYEHUIO C HedTBHIO TOABKO PAaCTBOPEHHOTO B
Heli raza. ['a3 ra3oBoll mIanKu AOOBIBATh He’KeAaTeAbHO. Peryau-
poBaHUe IpoIlecca B 3TOM CAydae CBOAUTCS K 3aKPBITHIO BCEX
CKBQ’XMH, BCKPBHIBIINX Ta30BYIO 30HY, HUAU IIPOBEAEHHUIO B HUX
U30AAIIMOHHBIX pabOT C IIeABI0 COXpaHEeHMd 3HEPruu rasa B IIAa-
cre. OCHOBHBEIM MEPONPUATHEM IIO0 COXPAHEHUIO IIAACTOBOU
SHEPTUM SIBASETCS 3aKayKa BOABLI B IIAACT (HOAAEPIKaHUEe IIAACTO-
BOTO A@BAEHUs), @ TakyKe ra3a B IOBBHIIIEHHBIE YacTH 3aAekKd. B
psiAe caydaeB Ooaee 3ppeKTHUBHA 3aKauka BOAOTa30BOM CMeCH.

C 1eABIO AyUYIIEro PeryAupOBaHUs Pe’XUMa BCe CKBAKHUHBI Ha
IIAOILIAAW MOJKHO PA3AEAUTH Ha ABE I'PYIIBI CKBa’KWHBI IPUKOH-
TYpHBIE (PACIIOAOJKEHHBIE OAN3 BOAO- U ra30He(TIHOIO KOHTAaK-
TOB) U IleHTpaArbHBle. CKBa’KMHBI IIEPBOU IPYHIIEl PEIIAOT 33Aa4y
IIPeAOTBPAllleHUsI IPOPHIBOB Ta3a UAM BOABL. B 3THX CKBa*kKMHaX
HeOoOXOAMMO 00eCIeuuTh COOTBETCTBYIOIlee TPOTUBOAABAEHUE Ha
3a00M C IleAbI0 peryAampoBaHus oroopa. C IleAblo IIpepAOTBpalle-
HUS Ype3MepHOI'o IIOCTYIIA€HN] B CKBa’KMHBI BOABI AU ra3a WHO-
rAQ BO3HUKAET HEOOXOAVMMOCTH NPOBEAEHUSA U30AAIMOHHBIX pa-
00oT. B cKBaKMHaxX BTOPOU TPYIIBI KOHTPOAB HEOOXOAUM C Ie-
ABIO HEAOMyIIeHMsI B IIPU3a00WHOM 30He IIAaCTa YCAOBHUN, KOTO-
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pBle BEAyT K YCHUACHHOMY BBIAGAEHHUIO ra3a M3 pacTBoOpa M dac-
TUYHOMY IIepeXO0AYy K pekuMmy "ucroleHusa". Aad sToro 3aboii-
HOe AaBA€HMe OI'PaHMYUBAIOT CHU3Y.

OO011ee YNCAO CKBa’KUH (9KCIAYATAllMOHHBIX U HarHeTaTeAb-
HBIX) AOAJKHO OOeCIIeYHTh YCTAaHOBAEHHBIM CYMMapHBIM OTOOp
He(TH U3 3areXKU.

2.4. OxpaHa Heap U OKpyXawoLwieun
cpeabl Npu pa3padoTke HePTAHbIX
M rasoBbiX MECTOPOXAEHUN

B mpobaemMe oxpaHbl HeAp AAT He@TSIHOM U Ta30BOU
IIPOMBIIIA€HHOCTH BeCbMa aKTyaAbHBI BOIIPOCHL:

KOMIIAEKCHOTO TEeOAOTMUECKOI'0 U3yUYeHUsI CTPOEHHS HeAp,
IIOAYYEHUS AOCTOBEPHBIX AQHHBIX O 3anacax HeTH U rasa;

MaKCUMaABHO BO3MOJKHOTO CHUJKEHHUS IIOTEPh 3alacoB HePTU
IIpA pa3BeAKe U 3KCIOAyaTallud MeCTOPOXKAEHUs (BBIOpOC U
OTAeAbHOe QOHTaHWPOBAHUE);

0OOCHOBAHUSI IIPOTPECCUBHBIX CIOCOOOB BCKPHITHS, paspa-
OOTKU M METOAOB IOBHIIIEHUS He(MTEOTAQUM, TEXHOAOTHU AOOHI-
4y He(DTU U Ta3a II0 3KOHOMHYECKUM U 3KOAOTMUYECKHUM ITOKa3a-
TEASIM;

00BEMOB, BUAOB U OpPraHMU3alluM PEKYyAbTUBAIIUU 3E€MAY;

COXpaHeHUs B UYMCTOTe BOAOHOCHBIX TOPH30HTOB, IIPEAOTBpa-
I[eHUsI UX UCTOIIeHU;

MaKCHUMaABHOTO MCIIOAB30BaHUS He(PTAHOTO rasa;

obecnieueHNsa MHUHHMYyMa IIOTEPH AOOBITONM HedTHU, HEMTIHOTO
U IIPUPOAHOTO Tra3a U KOHAEHCATa MpPU 3KCIAyaTaluH, IIOATOTOB-
Ke U TpaHCIIOpTe He(Tu u rasa;

NIpeAOTBpAllleHUsI 3arpsA3HeHUs], 3apa’keHHUs, OIacHON aedop-
MaIlUl U CEeMCMHUYECKOTO BO3AEMCTBUS Ha HeApa NpU OypeHUy,
SKCIIAyaQTalluM MOA3EMHEBIX XPAaHUAMIL HeTH U rasa, 3aXxOpoHe-
HUM OTXOAOB U T.A.;

IIpeAOTBpAllleHUsI IIOTepb HeTH M Tas3a, 3arpsA3HeHus UMU
IIOYBHI, aTMOC(EPHl ¥ BOAOEMOB;

3arpsi3HeHUsI MOpPel U OKeaHOB IIPU OCBOEHUU IIeAbda.

Kak wu3BecTHO, MeCTOpPOKAeHUS HedTH U rasza paspadaTsl-
BAIOTCSI 110 YTBEP’KAEHHBIM IIPOEKTaM U TEXHOAOTMUYECKUM CXe-
MaM pa3pabOTKU B COOTBETCTBUU C MPABUAAMU TEXHUYECKOU
akcnAayaTanuu. OyHKIIUY TOCYAAPCTBEHHOTO Hap30pa U KOHTPOAS
3a MCHOAB30BaHMEM M OXpaHOM HeAp BO3AOKEHBI Ha
l'ocypapcTBEHHEBEIM KOMMTET IIO0 HaA30pPy 3a Oe30lacHBIM Bepe-
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HUeM paboT B NPOMBIMIACHHOCTH M TropHOMYy Hap3opy (Toc-
TOPTEXHAA30DY).

B HedTaHON M TazoBOU HPOMBIMIAEHHOCTU ['ocroprexHap3op
KOHTPOAUPYET:

MIPaBUABHOCTEL Pa3pabOTKU MEeCTOPOKACHUM HeTH U rasa u
BBEIIIOAHEHHE TPeOOBaHUM MO OXpaHe HEAD;

BBLIIIOAHEHUE MPEAIPUATHSIMH YCTaHOBAEHHOI'O IMOPsAKa ydeTa
3aracos;

COOAIOA€HUE TIpaBUA U HOPM N0 0e30IIaCHOMY BEAEHUIO
paboT IpU MOAB30BAaHUU HEAPAMU;

BBLIIIOAHEHUE MIPAaBUA BEAEHUS TeOAOTMYECKUX paboT;

IPeAOTBPAIlleHUEe 3arpsi3HEHUs ITOA3EMHBIX M Ha3eMHBIX O0b-
€KTOB He(ThIO, Ta30M, CTOUYHBIMU BOAAMU, BPEAHBIMU BellleCTBa-
MM M MaTepHaraMy IPU UX IOA3EMHOM XpaHEHUH.

B mponecce OypeHUs CKBa)KHH HEOOXOAUM KOMIIAEKC Mep IO
IIPeAOTBPAllleHUI0 BHIOPOCOB, OTKPHITOTO (DOHTAHUPOBAHUS, I'PU-
doHOOOpazoBaHUsd, OOBAAOB M IIOTAOIIEHUS B CKBa)KMHaX. AAg
3TOTO HeTSIHBIe, Ta30BBIE U BOAOHOCHBIE WHTEPBAABI B CKBa’kKU-
HaxX HU30AUPYIOT APYT OT Apyra. O0ecledunBaeTcsa repMeTUYHOCTh
KOAOHHEI, KpeIllAeHHe CTBOAA CKBa’>KUHBI C BBICOKMM KauyeCTBOM
UX IIeMeHTUPOBaHUA.

Ha ckBakuHax € BO3MOJKHBIMHU Ta30He(@TENPOIBACHUIMH, a
TaK’)Ke Ha MECTOPOKAEHUSX C @HOMAAbHO BBICOKMMM IIAACTOBBI-
MM AAQBAEHUSAMH, AO Hadara OypeHHsa KaXpad OypoBasg yYCTAaHOBKA
AOAKHA MMETh eMKOCTH C 3allaCHOM ITPOMBIBOUYHOM JKUAKOCTBHIO U
IIPOTUBOBLEIOPOCOBOE OOOPYAOBaHUE (IIPEBEHTOPHI € HabopoM
TIAQIIIEK).

lepMmeTuyHOCTHL OOCAAHOM KOAOHHBI, KOAOHHOM TOAOBKU U
3aIleMEeHTUPOBAHHOTO KOAOHHOTO IIPOCTPAHCTBA IPOBEPSIOT
OIIPECCOBKOM, KOTOpPAd 3aKAKOUAeTCd B TOM, UYTO IIOCAE€ 3aMeHBI
IIPOAABOYHOM  JKUAKOCTHM  BOAOWM  OIPECCOBOYHOE  AQABAEHUE
KOAOHHEI cBEIINIe 7 MITa B Teuernue 30 MUH CHUJKAeTCs He Ooaee
yeMm Ha 0,5 MIla u He 6oaee ueM Ha 0,3 MIla mpu AaBAEHUU
MeHee 7 MITa.

OcobeHHO BBICOKME TPeOOBaHMA K KOHCTPYKIIMU, repMeTHUd-
HOCTH U IIPOYHOCTM OOCAAHBIX KOAOHH M KauyeCTBY UX KpeIae-
HUS TPEABSIBASIIOTCS K Ta30BHIM U T'a30KOHAEHCATHBIM CKBa>kKU-
HaM, a TaKKe K CKBa’KMHAM TrasAUMTHOM SKCIAyaTallUU M IIOA-
3eMHOTO XpaHeHud rasa.

C TOuYKM 3peHHd OXpaHbl HeAp oco0oe 3HaueHHe MMeeT IIpa-
BUABHOE IIPOBeAeHHE paboT 10 AWKBUAAIMKM M KOHCEpBAalWU
CKBa’XMH. [Ipy AMKBUAQUMY CKBa’KMH BBINIE TIOCAEAHETO O00BeKTa
HUCIBITAHUS YCTaHaBAMBAETCS IIEeMEHTHBIM MOCT BBEICOTOM He Me-
Hee 50 M, Aanee AO YCThs 3achIllaeTcsl 3eMAeN. YCTbs AUKBHUAUPO-
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BAHHBIX CKBA&JKHUH OOOPYAVIOT II€eMEHTHBIM CAaAbHUKOM, OETOHHOU
TyM601 1 penepoM. Crioco0 KOHCepBallUM 3aBHCUT OT ee AAU-
TEABHOCTH U IIAQCTOBOTO A@BAeHUs. [Ipu cpoke KOHCepBaluu
CBBIIIIe 3 MeC CKBA’KMHA 3aAABAUBAETCS IPOMBIBOUHOM >KHUAKOC-
TBIO Ha He@TAIHON OCHOBe npu oOpaboTke ITAB. TIroTHOCTE ee
AOAJKHA 00ecCIleumTh AABAeHMe B CKBakKmHe Ha 5— 10 % BnIre
naactoBoro. I[Ipu KoHcepBanum A0 3 MeC IIPU HU3KUX IAACTOBBIX
MABAEHUSIX CKBa’XMHBI HE 3aAABAMBAIOTCS, a IPOMBIBAIOTCS JKUA-
KOCTBIO M Ha YCTbe YyCTaHaBAMBaeTcs (DOHTAHHasg apmarypa C
KOHTPOABHBIM BeHTUAeM. [Ipyu 3TOM HITypBaAbl 3aABUJKEK CHHMa-
IOTCS, MAHOMETPHI BEIBEPTHIBAIOTCH, MATPYOKM TepMETU3UPYIOTCH,
(bAaHIIEL OOOPYAYIOTCS 3aTAYIIKAMU.

Pa3zpaboTka MeCTOpPOXAEHUM He(PTHU M ra3a IPOXOAUT IO YT-
Bep>KAEHHON TEeXHOAOTMUYEeCKOM cxeMe AMOO IIPOEKTY, B KOTOPHIX
AOMSKHBI OBITH OTPa’XeHbl BONPOCH! OXpaHBl HeAp. OCHOBHBIMHU
BOIIPOCAMU SIBASIOTCS COCTOSIHHE NPOABMJKEHUsS KOHTypa Hedre-
BOAOTa@30HOCHOCTH, IIAQCTOBOE AABAEHUE U T.A.

CKBa’)XUHBI — KAIMUTAABHBIE COOPY)KEHHUd, PAaCCUYUTAHHBEIE HA
AAUTEABHYIO JKCIIAyaTanuioo. OCHOBHOU UX JAEMEHT — OOCaAHYIO
KOAOHHY HEOOXOAVMO BCSYECKHU 3alllMINaTh OT KOPPO3UMU U 3pO-
3un. OCoOeHHO 3TO OTHOCHUTCS K HarHeTaTeAbHBIM CKBa>KUHaM.

AAs yBeAWUeHUS UX HAAeXHOCTU M AOATOBEYHOCTH HEOOXOAU-
MO:

NCKAIOUEeHNE KOHTAKTa 3aKauyMBaeMbIX BOA C OOCAAHOM KOAOH-
HoU (ucnoab3oBanue HKT);

yCTaHOBKA B NIPU3a00MHOM 30He 00CAAHOM KOAOHHBI M3 KOP-
PO3MOHHO-CTOMKUX MaTepPHUaAOB;

YCTAHOBKa IlaKepa (3alloOAHeHWe 3aTPyOHOTrO MPOCTPAHCTBA
SKUAKOCTBIO C MHTHOUTOPAMU KOPPO3HUN);

repMeTrusanusa pe3bO0OBEIX coepmHeHurt HKT npu 3akauke
CTOYHBIX BOA.

AAST TpepAOTBpAIleHUs SAeKTPOXUMUYECKOM KOPPO3UM OO0CaA-
HOM KOAOHHBI IIPUMEHSIOT IIleMeHTUPOBaHUe KOAOHHBI AO YCThI U
KaTOAHYIO 3allUTY.

[TpuMeHeHMe 3aKpHITBIX Te€PMETH3WPOBAHHBIX CUCTEM cOOpPa,
IIOATOTOBKH M TPAHCIIOPTA He(PTU M ras3a, a TakKe HCIOAB30Ba-
HUe HU3KOHAIIOPHOTO He(MTAHOro rasa C IOCAEAYIOIIEN Iepepa-
OOTKOM ero Ha rasonepepabaTrniBatolieM 3aBope (I'TI3) cmocobceT-
BYIOT COKpAIlleHUIO NOTePh YTAEBOAOPOAHOTO CHIPbS U, CA€AOBa-
TEABHO, OXpaHe OKpy’Karomeld cpeAbl. OAHAKO 3TU CHUCTEMEI He-
00XOAVMO 3alllUIIATh OT KOPPO3WH, B MEPBYIO O4epeAb MHIHMOU-
topamu, Hanpumep MOXAHTA3-I, “Taunra", -k, U-p u Ap.

IIpu pa3paboTKe ra30BBIX MECTOPOKAECHUU (OCOOEHHO COAep-
JKalUuX CEePOBOAOPOA) U IPU IIOA3EMHOM XpaHeHUU HedTu U ra-
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3a 0co00ro BHMMaHMA TPeOYIOT BOIPOCH I'€pMETUYHOCTU CKBa-
KUH U XpaHuamuil. [lo3ToMy HeOOXOAUM TIa30re0XMMHYeCcKUuM
KOHTPOAB, B 38A@4y KOTOPOTO BXOAMAT:

OlleHKa repMeTUYHOCTU MEeCTOPOSKAEHUS M XPaHUAUIL;

OIlpeAeAeHHe CBSI3eM apeanoB 3ara30BaHHOCTH C TEXHUYECKUM
COCTOSTHUEM IIPOMBICAQ;

KOHTPOAL 3@ M3MEHEHHEeM TeKYIIUX COAEP’KaHUM OTAEABHBIX
KOMIIOHEHTOB U ra30re0XMMUYECKUX ITOKazaTeAel.

B patioHax MHTEHCUBHO pa3BUBAIONIENCS AOOLIYU HeTH HMe-
€T MeCTO C’KUTaHHue MOIyTHOro HedTaHOro rasa (“daxean"), Ko-
TOpPOe CBS3aHO C OTCTaBaHMEM CTPOHUTEABCTBA raszoliepepadaThl-
Baromux npepnpuATuii. C IeABIO YTUAM3AIMU 3TOTO rasa HeoO-
XOAUMO IIIUPE UCIOAB30BAaTh MOOUABHEIE (IIEPEABUIKHEIE) rasole-
pepabaThIBarole yCTaHOBKU.





