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JreMeHTbl O0ypoOBOU CKBaXXUHbI

CxBakMHA — WIMHJIpUYECKas ropHasi BbIpabOTKa, coopyrkaeMas 0e3
J0CTYyIIa B HEE YeJIOBEKa M MMEIOIIasl JUaMETP BO MHOIO pa3 MEHBIIIE e¢
JUTUHEL.

BypeHue cKBasKUH — 3TO MPOIIECC
COOPYKEHHSI CKBAKMHBI ITyTEM
pa3pymIICHUS TOPHBIX MOPO/I. i /
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JieMeHTbI OYyPOBOH CKBAKMHDI.
* BEPXHSS YaCTh CKBaKUHBI — ycThe (1);
e THO — 3a00H (2);

* GOKOBas TIOBEPXHOCTH — CTEHKA (3); s N

* IPOCTPAHCTBO, OTPAHUYCHHOE CTCHKOM '

— CTBOJI CKBaKMHBI (5). 0 : : st :-' :
JITWHA CKBasKMHBI — PACCTOSTHHE OT | B aaaNe e

YCThs JI0 320051 110 OCH cTBOJA (4).
I1yOnHa CKBasKUHBI — IIPOCKIINS
JUIMHBI HAa BEPTUKAJIBLHYIO OCh.

6 — 0OcajHbIE KOJIOHHBI, / — TOpHAs LA e ) |



KepH

CKBa)XMHBI YIIIYOJISIIOT, pa3pylias
MOPOAY O BCEH IJIOIIAIMN 32005
(CILJIOIIHBIM 3a00€M, a) UJIH MO €ro
nepudepuiitHON 4acTu (KOJIbLIEBBIM
3aboem, 0).

[Ipu OypeHHnH KOJIBIIEBBIM 3200€M B
LEHTPE CKBAXKUHBI OCTAETCS KOJIOHKA
OPOJIbl — KEPH, KOTOPYIO MEPUOINIYECKU
MOJHUMAIOT Ha ITOBEPXHOCTH IS
HETOCPEACTBEHHOTO U3YUCHUS.

Cxema CKBaXKHHBI, MPOOYPEHHOU
CILIOLIHBIM () U KOJIbIIEBBIM

3a00eMm (0)




Knaccudumkauma ckBaxmH no
Ha3Ha4YeHuro

® Pa3BeIquHI>Ie — JJIs1 BBIAIBJICHHUS ITPOAYKTHUBHBIX IJIACTOB, U3YUYCHUA PA3SMCPOB
U CTPOCHUA 3AJIC)KH U T.II.

® DJKCIUIyaTAlMOHHBbIE — JJIs1 TOObIYM HE(QTH, Ta3a U Ta30BOT0 KOHJICHCATA.

® HarnerarenbHble — IS 3aKaYKU B MPOIYKTUBHBIE TOPU3OHTHI BOJBI (PEXKE
BO3/yXa, ra3a) C [EIbI0 MOJIJIEp/KaHUs TIJIACTOBOTO JIaBIICHUS.

e HaoOurwoaareabHble — JJI1 KOHTPOJIA 32 Pa3padOTKON 3aJIEKEN.
® IlouckoBble — I OTKPBITHS HOBBIX MPOMBIIIJIEHHBIX 3AJICKEH HEPTH U Tra3a.

® OmnopHble CKBOXXMHBI 3aKJIaIBIBAIOTCS B pallOHAX, HE UCCJIC0BAHHBIX
OypeHueM, CiIyXaT JJIs U3yYCHUSI COCTaBa U BO3pacTa Cararolux rmopo.

e Ilapamerpuueckue — I U3YUYECHUS I'€OJIOTUUECKOTO CTPOCHUSA
MaJIOU3BECTHOTO PAalOHA U TIEPCIIEKTUB €r0 HE(PTETA30HOCHOCTH.

® CrpyKTypHBI€e — IS BBISIBICHUS NEPCICKTUBHBIX IIOMIACH M UX MOJATOTOBKU
K OMCKOBO-Pa3BEAOYHOMY OYpPEHHUIO.



Llnkn cTtpoutenbCcTBa CKBaXXUH

1) MOATrOTOBUTEIbHBIE PAOOTHI;

2) MOHTa)K BBILIKH U 000PYOBaHUS;
3) HOJArOoTOBKa K OYPEHHUIO;

4) TIpouecc OypeHHUs;

5) BCKPBITHE IJIACTa U UCOBITAHUE HA IPUTOK
He(TH U rasa.



Cnocobbl 6ypeHus

MexaHu4yeckue:

e BpamiaTeJbHbIe CIIOCOObI
(poTopHOE, TYpOMHHOE,
PEAKTUBHO-TYPOHMHHOE
OypeHue u OypeHHue C
HCIOJIb30BAaHUEM DPJIEKTpOoOypa
1 BUHTOBBIX 3a00MHBIX
JIBUTaTelieh);

° yIapHbIe CIOCOObI.

HemexaHunuyeckue:

* TEepMHYECKHE,

* JJIeKTPUYECKHE;
* B3pbIBHbIE,;

* rUJApaBJIUYECKHE;

° " Ilp°




[(nyounHa oypeHus

06000 <= inyGoNGeS
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K cBepgeHmio ...

HauanbHblil q1uameTp HEPTAHBIX U Ia30BbIX CKBAKWH OOBIYHO HE MPEBBIIIACT
900 MM, a KOHEUHBIN peaKo ObIBaeT MEHbIIE 165 MM.

FJ'IY6I/IHI>I HC(l)T}IHBIX 1 I'a30BbIX CKBA’KHWH U3MCHAIOTCS B IIPCACIaAX HCCKOJIBKHUX
ThICAY MCTPOB.

Camas rmyOokasi CKBaXKMHa B MHpe Oblia mpoOyperHa Ha Konbckom
noryoctpoBe B 1994 rony (Konbckas cBepxmiyOokast ckBaxkuHa). Ee riryOnna —
CBhIlIC 12 KMJIOMETPOB.

B 2007 r. HepTssauku CaxaanHa MOOUIM MUPOBOM PEKOPI IO OYPEHUIO CaMOM
JUTMHHOM HAaKJIOHHOW HE(PTSIHOM CKBaXXUHBI: 3a 61 qeHb MPOOYPUIIN CKBAKUHY
nuameTpoM 215 MM, Kotopas yuuia moa JHo Oxotrckoro Mops Ha 11 282 wm.



CtTpontenbCTBO CKBaXXUH

[Iponiecc OypeHHUs BKIIKOYAET B ceOs

. apmartypa .
BO : orHast ronoakEmy pAa OIICPpalMH.

nykTop e Cmyck OypWJIbHBIX TPYO C

~.| pa3pylIarliM UHCTPYMEHTOM B

CKBa)KHUHY.

| oemyamanomen | Pa3pymenue nopoisl 3a0041.

KOTIOHHa * BbIHOC pa3pylIEHHOW NOPObI U3

| CKBaXXHHBI.

KasepHbi * [Toxbem OypHIIBHBIX TPYO U3

CKBayKHHBI JJIsl CMEHBI Cpa0OTaBIIETOCS

Ceon pa3pyILIaoIero MHCTPYMEHTA.

A * YKpeIieHre CTCHOK CKBAKUHBI IIPH

ONpeJIeICHUH ONPEICICHHON TTyOHHBI

00CaJIHBIMM TPyOaMHM C MOCIETYIOIIUM

HeMEHTHPOBAHMEM IIPOCTPAHCTBA

i MEXKIY CTEHKOW CKBaYKUHBI U

nnacra, d CIIyILLIEHHBIMHU TpyOaMu (pa3o0IleHHE
IIJIaCTOB).




bypoBas yctaHOBKa

*0ypoBoe 00opyaoBaHue (TaleBbIii MEXaHU3M, HACOCKI, OypoBas JicOeKa,
BEPTJIIOT, POTOP, CUIOBOM NPUBOJ U T.JI.);

*OypoBbI€ COOPY:KeHM (BBIIIKA, OCHOBAHMS U T.I1.);

*000py10BaHUE IJI MEXAaHU3ALMH TPYAOEMKHUX PA00T (MEXaHU3MBI JJIs
aBTOMATHU3AIMU CITyCKO-TIOABEMHBIX ONEpalNii, aBTOMaTUYECKUI OYypOBOIA
KJIFOY, ITYJILT KOHTPOJIS IIPOLIECCOB OyPEHMSI, MOCThI YIIPABIICHUS );
*000py10BaHuE /I IPUTOTOBJICHUS, OUMCTKH U pereHepanuu OypoBoro
pacTBopa (00K IPUTOTOBJICHHUS, BUOPOCHUTA, IIECKO- U MIIOOTACIUTEIIH,
E€MKOCTH JIJIsl XMMHUYECKHX PEareHTOB, BOJIbI U OYpOBOTO PacTBOpA);
*MaHM(oJIb/ (HarHeTaTeIbHas TUHUS B OJJIOYHOM HCIIOJIHEHUH, APOCCEIbHO-
3alIOpPHBIE YCTPOMCTBA);

*yCTPOUCTBA JJisi 000rpeBa 0JJ0KOB O0ypOBOH YCTAHOBKH.



bypeHue s3nmoun




bypoBasa ycTtaHOBKa




Ha OypoBou: Beaywasa Tpyda, nynbTt
ynpaBneHus




KycT ckBaXXuH

KycTroBoe OypeHue —
COOPYXKEHHUE TPYIIN CKBAXKHUH C
0OI1Ier0 OCHOBaHUS
OTPAaHUYECHHOU IUJIOLIAIN, HA
KOTOPOM pa3MeniaeTcsa OypoBas
yCTaHOBKa U 000py/1I0BaHUE.

[Ipou3BoAUTCS NpPU OTCYTCTBUM
yI0OHBIX ILJIOLIAA0K JJIs
OypOBBIX YCTAaHOBOK M JJIs1
COKpaIlleHUs BPEMEHH U
CTOMMOCTHU OypPEHHS.
PaccTostHust MEXTYy YCThIMU
CKB)XMH HE MEHEE 3 M.
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BypoBbie BbILIKU

OpgHoornopHas BbILKa

[1ByxonopHas

(A-obpasHas) BblLLKa
Bbiwka balleHHoro

Tnna



Tanesas cucrema

BKNOYaerT B cebsn:

* Kpan-6nok

., Byposyio
BhIWKY

TaneBbin
KaHar

Tanessin Bnok
(kprokobnok)

TaneBsasa cucrema.

[MynbT ynpaBneHus,
nebepgka

BCrMOMoraTteJsibHasl.




Potop, knnHba, AKb- 3 M, aneBaTopbl,
BKNagbIiluy B pOTOP ANA BeAyLlen Tpyobl,
npnodopbl u Ap.




KpenneHne 6ypoBoOro wiaHra K BepTniory




BypoBou Hacoc







LinpkynsaumoHHasa cuctema 6ypoBoro pacrteopa.

® bypoOBbIE€ HACOCHL.
e [EMKOCTHas cucrema. 1 10

® bJIOK OIPUTOTOBJIEHUS U ! 9
00pabOTKH pacTBOpA. e %

e Manudonba u TpyOOIIPOBOI 2
BBICOKOT'O JIABJICHUSL. ! s

e bypoBoli pykaB (rpsa3eBbIid

IIJIAHT). J /
‘ 1
e Beprmmror. gﬁ T
e Benymas TpyoOa (KkBagpar). ‘ V—b - :
e KononHa OyprIbHBIX TPYO C 7/

JTOJIOTOM. J
e KemnoOnas cucrema. 5

e (CucreMa OYUCTKH OypOBOIO
acTBOpa, KOTOpast COCTOUT M3.
p pd, P 1 — ycThe CKBa)KHHBI, 2 — 5KeJ100;

o BUOpocHTA. : :
3 — BUOpocuTo; 4 — TMAPOLMKIIOH; 5 — OJIOK

0 IIECKOOTHICIIUTEIS. _
IIPUTrOTOBJIEHUSI OYpOBOIO PacTBOPA;

0 JJIOOTIEJINTEIIA. . _ . _
6 — EMKOCTB, / — IIUTAMOBEIN HACOC;,

0 IHEHTpUQYTIH.

8 — MpreMHasi eMKOCTh; 9 — OypoBOi
Hacoc; 10 — HarHeTaTenbHBIA TPYOOIIPOBO/I.



['mapouuKnoHHasa ycTtaHOBKa AnA
O4YMNCTKM OypoBOro pacreopa

e ———




Y3en oopaboTKn XMuMUYECKUMH
peareHTamMmum 6ypoBOro pacrteopa

l‘! _ I‘\ .
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PyHKUMKN OypoOBOro pacreopa

1) BBIHOC YacTHI] BEIOYPEHHOM ITOPOJIBI U3 CKBAYKHUHBI;
2) mepenada dHEPTHH TypOOOypYy WM BUHTOBOMY JIBUTATEIIO;

3) mnpeaynpexacHUE MOCTYIICHUS B CKBAKUHY HE(TH, Taza u
BO/IbI;

4) ynepKaHHE YaCTHUCK pa30ypEHHOM IMOPOJIEI BO B3BCIIICHHOM
COCTOSIHMH MPH NPEKPAICHUN LTUPKYJISALUH;

5) oxnaxkaeHne M cCMa3bIBaHHUE TPYIIHUXCS JCTAICH JT0JI0Ta;
6) yMEHbBIICHHE TPEHUS OYPHIIBHBIX TPYO O CTCHKH CKBAXKUHBI,
/) TpemoTBpalieHue 00BaJIOB IIOPOJ CO CTEHOK CKBa)KHHBI;

8) yMeHBIIIeHHE IPOHUIIAEMOCTH CTEHOK CKBaXKHUHBI, O1aroiaps
KOPKOOOPA30BaHMUIO.



Buabl 6ypoBbIX pacTBOpOB

® areHThbl HA BOJAHOM OCHOBE (TCXHHUYECKas BOJA,
€CTECTBECHHBIC OYPOBBIC PACTBOPHI, INIMHUCTHIC U
HETJIMHUCTBIC PACTBOPHI);

® AreHTHI HA YIJIEBOJAOPOAHON OCHOBE,;
® ArC¢HTHI HA OCHOBE YMYJIbCUM;

® razoodOpasHblie 1 AAPUPOBAHHbIC ATCHTHI.



AMbOapsb! onsa wnama




3arpy3Ka OypoBoro wsama B camocBar

// 4/




3abouHbIe aABUraTernu:

* TYyp000OYp,
* 3JIEKTPOOYyp

e BUHTOBOU JABUIraTe/1b
YCTAHABJIUBAIOTCS HEMOCPEACTBEHHO HA JIOJIOTOM.



lMMopoaopaspyLuaroliMu MHCTPYMEHT

JlomacTHoe 10J10TO U
KOJIOHKOBAasI
OypuJIbHAas TOJIOBKA

Hlapomeynsbie
10J10TA

AJIMa3HbBIE 10JI0TA



BypunbHble TpyObl

pEeHA3HAYCHBI JJIS:

nepeaayy BpalieHus 00Ty (IIpu pOTOPHOM OypEHUH );

BOCIIPUSITHSI PEAKTUBHOIO0 MOMEHTA JIBUTaTeJIsl IPU OYpEHUU C 3a00MHBIMU
JBUTATEJISIMU;

CO3aHUS HATPY3KH HA J0JI0TO;

1mojaa4Yu OypoBOro pacreopa Ha 3a00i CKBaXXUHBI JJIs1 OYMCTKHU €T0 OT
pa30ypEeHHOM MTOPOABI U OXJIAXKICHUS J10JIOTA,

MOAbeMA U3 CKBAKUHBI U3HOLIEHHOT0 J0JI0TA U CITyCKA HOBOI'O U T.II.

[Ipu r1y0okoM OypeHHMH UCIIOIB3YIOT CTAJbHbIE U JIETKOCIIJIABHbIE OypUIIbHbBIC
TpyObl C HOMUHAIBbHBIMU TuameTpamu 60, 73, 89, 102, 114, 127 u 140 mm.
Tonmuna crenku TpyO cocrasiseT oT 7 1o 11 mMm, a ux giauHa 6, 8 u 11,5 m.

Hapsiny ¢ 0ObIYHBIMU HCITONB3YIOT YTSKeJIeHHbIe OypuiibHbIe TpyOn! (YBT).
VX Ha3HaYE€HUEM SIBJISIETCS CO3/IaHUE HArPY3KH HA J0JIOTO U MOBBIIICHHUE
YCTOMYHUBOCTH HUKHEN YacTU OypHIILHOW KOJIOHHBI.



bypoBoe AonoTo, aneBaTophbl,
nepeBOAHUKU, KAHAT CTaflbHOU U Ap.




[lpeBeHTOp Ha YCTbe CKBaXXUHbI




[pnbopkI KOHTpoONsA 3a Npoueccamn
PEHUA
il

Oy

B




OGcagHble TpyOblI




KOHCTpYKLIMFI CKBaAdXUWHbI

KoHCTpYKIIMSI CKBAKMHBI — COBOKYITHOCTh JAHHBIX O YHUCJIC U pa3Mepax

(AuamMeTp H JJrHA) 00CagHBIX KOJOHH, THAMETpax CTBOJIA CKBAYKUHBI IO/

KOKAYI0 KOJIOHHY, MHTEPBAJIAX LIEMEHTUPOBAHUS, a TAKXKE O CIOCO0ax U

HHTCPBAJIaX COCANHCHNA CKBA’KUHLBI C IIPOAYKTHUBHBIM I1JIACTOM.

ARNRRRRRRINRRRRRRNNRRRRN

KoHaykTop

)
=
T
)
=
m
®©
Q
=
)
L

[TpomexXyTouHbIE (TEXHUYECKNE

KOJTIOHHDbI

SKCI'IJ'IyaTaLI,I/IOHHaH KOJIOHHAa



KpenneHune ckBaXuHbI

| aammepuan
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Obcadnas

mpyoa

A IS IS IS S

Cxema KpermmneHnAa CKBaXXHbl

ObcagHas Tpyba B CKBaXXMHe



OcnoXXHeHus Nnpu 6ypeHnn CKBaXXUHbI

e 00BaJIbI MOPOS;

® IMOIJIOLECHUS NMPOMBIBOYHOM KMAKOCTH;
e HedTe-, ra3o- U BOAONPOSABIECHHUS;

® NpPUXBATHI OYPUJILHOIO0 HHCTPYMEHTA;

® aBapumMM, HICKPUBJICHUC CKBAKHUH.



ABapuu, BO3HMKaloLWmMe Npu bypeHnn

® aBapHH C J0JI0TaAMHU (OTBUHUYHMBAHKE J0JI0TA MPHU CIYCKE
MHCTPYMEHTA BCIIEACTBUE HEAOCTATOYHOTO €TI0 3aAKPEIUIEHUS,
CJIOM J0JIOTa B PE3YJIbTaTE MEPErPY3KHU U T.1.);

® aBapuu ¢ OypUJILHBIMH TPYOAMM M 3aMKaMM (CJIOM TPYOBI
110 TeJIy; CPhIB Pe3b0bI TPYO, 3aMKOB U IEPEBOJHUKOB U T.J.);

® aBapuM C 3200MHBIMH ABUTaATEJIAMHM (OTBUHYUBAHUE; CIIOM
BaJia WJIM KOPITyCa U T.1.);

® aBapuM C 00CaAHBIMH KOJIOHHAMH (MX CMSTHE; pa3pyIllICHUE
PE3b00OBBIX COCUHEHUI; MAJCHUE OTICIbHBIX CEKIINMI TPYO B
CKBAXHUHY H T. II.).



[MpocTpaHCTBEHHOE pacrnofioXXeHue
CKBaXWH

1- HaknoHHO-HanpasnNexHan
CKEaXNHa
2- BepTvkansHan ckBakuMa

3+ FOPHIOHTANLHAA CKBAXNWHA
4. 3apeaxa BOKOROro okHa M

BypeHue BTOPOro cTYRONa
CKEBAXNH B
5-MuorozabonHoe Byperne




BypoBble YCTaHOBKU Ha MOPCKUX TEPPUTOPUAX

CamononbeMHasi OypoBasi miaargopma — IUIaBy4Ydd IIOHTOH C BBIPE30M, HaJl
KOTOPBIM pACIHoOJIO’)KeHAa OypoBasi BbIIIKA C OypOBbIM M  BCIIOMOTaTEIbHBIM
000py/I0BaHWEM, MHOTOATAXKHOW PYOKOM C KarTaMu Uil DKUIIaXXa W padouMX,
ANEKTPOCTAHIMS U ckiaabl. [To yrmmam mnatrdopMbl yCTaHOBICHBI MHOTOMETPOBBIC
KOJIOHHBI-OTIOPHI.

IMonynorpy:xubie OypoBble miargopmbl npumeHstor npu myomHax 300+600 .
OHM HE OMUPAIOTCSI HA MOPCKOE JTHO, a IJIaBaloT HaJ MECTOM OypeHHsI Ha OTPOMHBIX
MTOHTOHAX.

BbypoBble miaargopMbl rpaBUTAIMOHHOTO THIA CHAOXEHBI MOIIHBIM OETOHHBIM
OCHOBAHUEM, OMUPAIOIIEMCS HA MOPCKOE JHO.



