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NHCTUTYT NpnpoaHbIX pecypcoB
Kadbeapa 6ypeHusi ckBaxkuH

Camonpou3e0sbHOoe U yeneHanpassneHHoe UCKpussneHue cmeona
CKBAMCUHBI.
3aboliHbie menemempu4yecKue cucmembol.
[eoHasu2ayuoHHOe conpoeoxcdeHue 8 npoyecce bypeHus.

Jlekuua — 2 yaca

ABTop: EnuxuH A.B.
acc.Kad. bypeHUa CKBaXKunH

TomcKk-2014 .



(7

Tema Nel

TexHono2uu HanpaeneHHo20 bypeHun
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Tema Nel.1

OnpeodeneHusn, OCHOBHbIE NOHAMUA U
mepMUHbI.



@ YTo Takoe reoHaBurauma?

HanpasneHHoe b6ypeHne - 310 OypeHMe CKBaXXUH C
NCNONb30BaHNEM 3aKOHOMEPHOCTEN eCTeCTBEHHOro UCKPUB/IEHUSA
U C NOMOLLbIO TEXHONIOTMYECKUX NPUEMOB U TEXHUUYECKUX CPeAacTs
ANA BbiBOAA CKBa)XMHbl B 3aAaHHYIO TOuKy. [pu 3TOM
UCKpUB/IEHUE CKBaXXUHbl 0653aTe/IbHO NOABEPraeTca KOHTPO/IO U
ynpaBAeHMIoO.

«HanpaeneHHoe 6ypeHue saensemcs CcKopee UCKYcCmeom, 4Yem HayKol,
MOCKO/IbKY 8 HEM Hem XecCmKux ¢popmyn U HOMO2PAMM, MO0OMeepIoarouux
npasusabHOCMb U OOHO3HAYHOCMb @8blbopa peweHus. [llpu >smom He
cyuwiecmeyem 3aMeHbl 4esi08€KY, Komopblli, ee0a HanpaesneHHoe b6ypeHue,
npeocmaesnaem ycaoe8us, cywjecmsyrwujue Ha 3ab6oe cKeaxdcuHbl, U 3Haem,
Kakum crnocobom ebieecmu CKBAMUHYy 68 HYMHCHOM HanpaeneHuu. 3momy
UCKyccmeay unau macmepcmey moxcem bbimes obyyeH 0aneKo He Kayooil. Ana
amo2o mpebyemcs cKopee maaaHmMauasll, Yem o6pa308aHHbIU Yen06eK».

(McTopust n coBpeMeHHOe COCTOSIHME Pas3BUTUSA
HanpasrieHHoro oypeHusi B CLLUA, byperue, 1974, 1.35 Ne8) 4



OTpuuartenbHbie nocneacTBUsA
UCKPUBINEHUA CKBAaXXWUH

[MOBbILLEHHbIN U3HOC MHCTPYMEHTA.
YBenuyeHne Harpysku Ha KpHoke.
[MOBbILLEHHbIN pacxod MOLWHOCTU Ha BpaLLEeHMNE KOMNOHHBbI.

[lononHuTenbHble Harpy3ku Ha 3abonHble asuratenu, YbT, BypunbHble

TpyObl 3a cyeT nsrmba.
YMeHbLUEeHNe YCTONYNBOCTU CTEHOK CKBAXXUHDI.
ObpasoBaHue XenobHbIX BbIpabOTOK B CTBOSE.
YOrnMHeEHNEe CKBaXXMHbI.

[lononHuTenbHble 3aTpartbl BpeMeHN Ha naMepeHne NCKpUBIeHUA.



@ OGnactu npumeHeHUA HanpaBneHHOro oypeHus

BypeHue nog mope, o3epa U UCKYCCTBEHHbIE COOPYXXEHMUS.

BypeHue ¢ nnowanok orpaHNYeHHbIX pa3MepoB Mo YCroBusM penbeda.
Pa3paboTka kpyTonagaroLwmx 3anexemn yrnesogopoaos.

KyctoBoe GypeHue.

BypeHne ropnsoHTanbHbIX CKBaXXWH.

BypeHne AononHUTENbHLIX CTBONOB N3 0e34EMNCTBYIOLMX CKBAXMH.
MHoro3zabounHoe (pagnansHoe) bypeHune.

BypeHne ¢ Mmopckux BypoBbiX NaTtdopM M HACLINHbLIX OCHOBaHWUMN.
Ob6xoa MecT CNOXHbIX aBapumn.

O6xopa 30H obBanoB, NOrnoLeHuN.

[ nyweHne ooHTaHOB.
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TepMUHbI U onpeaeneHUs

N

—
\-/?

A

Hanoute coorBeTcTBUA?

Mpogune

lNnaxH

AdnuHa

InybuHa no eepmukanu
Omxoo

3eHumHelli y2on



@ TepMuHbI U onpeaeneHus

BennunHa OTXO04a u 3€@HUTHOMO Yyrna orpaHnynsaeTca nvbo
TeXHUYeCKMUMM BO3MOXHOCTSAMU UCMONb3YEMOro MHCTPYMEHTa, Nnbo

HOPMaTUBHO.

? BepmuKkanbHaa ckea)cuHa
~ [lopu3zoHmManbHaAA CKEAXCUHA

°4

Boccmarowjasa ckeaxcuHa

Habop 3eHUmHozo yana
~ [lMadeHue 3eHUMHO20 yana

°1

Cmabunu3ayusa 3eHUMHOo20

yana




@ TepMuUHbI U onpepeneHusn

C A3UMYyMm CKBAMXCUHbI O - yron mexay
HanpaB/IEeHWEM Ha CeBep W TOPU30OHTA/IbHOMN
E NPOEKLUMEN OCU CKBAXKWHbI, WUIN KaCaTe/IbHOW K
HEN, NU3MEPEHHbIN MO YaCOBOMN CTPEJIKE.
* A3MMYT CKBaXWHbl U3MeHsieTca B npeagenax ot 0°
o 3600,
* MarHuTHbIU asuMyT M3MEPSIETCS OT MarHMUTHOro
MepuanaHa.
* WUCTUHHBIN asumyT N3mMepsieTcs oT
reorpacnyeckoro  MmepuamaHa. Yron — Mmexay
C 1 C MarHUTHbIM U reorpauyeckumm MepuamaHom
Ha3bIBAETCS CKIIOHEHUeM.
*  YCrnoBHbIN a3anMyT N3MEPSIETCA OT HarpasBlieHUs,
MPUHSATOrO YCIIOBHO 3a CEBEPHOE.
C C UckpueneHue enpaeo no
9] . asumymy?
a 2 K & UckpueneHue eseeo0 no
—~~ asumymy?
H



@ TepMuHbI U onpeaeneHus

NHmeHcusHOoCMb UCKpuesieHus- Temn
OTK/IOHEHUA CKBAXXMUHbl OT ee NepBOHA4Ya/IbHOro
Hanpas/JIeHUA NO 3€HUTHOMY YINY ig UK a3UMYTY

la-

_ 0=y
I
L
Ko20a uHmMeHcusHocmeo UCKpueneHus
o ompuyamenvHa?
C Ko20a uHmMeHcusHocmeo UCKpueneHus
== nosoxcumersovHa?

Ko20a uHmMeHcusHOCMb UCKpueneHus
paeHa 0?

10



@ TepMuHbI U onpeaeneHus

B nHTepBane ycTaHOBKM HacOCHOro ob6opyaoBaHMsa ANA SKCNAyaTalUUM CKBAXKUHDI
MHTEHCMBHOCTb UCKPUBAEHMNA A0MKHA bbiTb He 6onee 3 rpaa/100 m.

B wWHTEpBane WCKYCCTBEHHOrO WCKPMBAEHUA Npu OypeHMU noa, KOHAYKTOpP
MHTEHCUBHOCTb UCKPUBNEHMA AONXKHA ObiTb He 6onee 3 rpag/10 m.

@ = arc C0S [cos Oy -COSOy +SING- g SING - COS (aK —aH)],

Q= \/ 6:=0, )2+[(“1< ~a, }si anp]Z |

@-Yyroni  MPOCTPAHCTBEHHOIO  WCKPUBIEHNS
CKBaXXWHblI.
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~
~
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TepMUHbI U onpeaeneHUs

Paoduyc Kpusu3Hbl CKBAXCUHbI?
Kpusu3Ha cKeaxcuHeoi?

ArncuoasnbHaAsa naocKocms?

12



Tema N21.2
lTpuvuHbI UCKpUBNEHUA CK8ANCUH.

13



@ MexaHu3Mbl UMCKPUBINEeHUA CKBaXuUH

[ Mdzts 9 dfCwd Yy d d40¢ tc d o dzjndzg '© 3 ( wEpaBHOMEpHOEe pa3pyLleHue
rOpHOM NopoAabl Ha 3aboe, YTo NpoMcXoauT B pesynbkraTe AeACTBUSA Pas3nUYHbIX CUN
M  OMNPOKMAbIBAKLWMX MOMEHTOB, AEWCTBYHOLIMX HaA MNOPOAOpAa3pYLLAOLLINIA
MHCTPYMEHT. Bce 3TM cunbl M MOMEHTbl MOXHO TNPUBECTM K OAHOW
PaBHOAENCTBYIOLLEN CUMNE N TMAaBHOMY MOMEHTY.

T 41 [

f

! | . UckpuBneHusi cTBona 3a cyeT (ppesepoBaHuA

—_—

CTEeHKW CKBaXXUHbI?

— MCKpVIBﬂeHI/Ie 3a CYeT acCcuMMeTpUu4vHoro

i1
i)
pa3pyLleHus nopoabl Ha 3a60e CKBaXXUHbI?
Fg Fg
UckpuneneHue CKBaXXWH 3a cyer
\laﬁf‘ OoAHOBpEeMeHHOoro ¢pe3epoBaHUA CTEHKU U
P P P acCUMMeTPUYHOro paspyLuieHusa 3abos?



@

MPUYUHBLI NCKPUBNEHUA CKBAXXUH

MpPUUYUHDBI UICKPUBAEHUA

TexHonornyeckue

feonornyeckue

TexHunyeckKkue

AHM30TpPONUA
FOPHbIX NOpPOA4

Cnouctoctb

CnaHueBaToCTb

[lepemeraemocCTb
C/10eB NO TBEpPA0CTH

TpelwmHOBaTOCTb

[TopnUcToCTb

Hannyme BKAOYEHUN 15




@ [eonoruyeckue NMPUYUHBI UCKPUBINEHUA CKBaXXUH
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@

MPUYUHBLI NCKPUBNEHUA CKBAXXUH

anqMHbl UCKpusneHuA

TexHonornyeckume

feonornyeckue

TexHunyeckKkue

OceBa#
Harpys3Ka

YactoTa BpalwieHuUA
UHCTPYMEHTA

Bua 6ypoBoro
pacTBopa

KauvectBo
6ypoBoro pacrBopa

6ypoBoro pacrsopa

Pacxopa

17



@ TexHonoruveckue NMPUYUHBI UCKPUBIIEHUA CKBaXXUH

YBenuyeHne OCEBOMU Harpy3KW Ha gonoTto npvBoguT K YBErTUYEHUI
WHTEHCUBHOCTU UCKPUBJIEHNA CTBOJIA, TakK KakK

yBenuymeaetca npornbd scex anemeHToB KHBEK;

BO3pacTaeT OTKITOHALLAsa cuia Ha nopoaopaspyLlaroLLeM NHCTPYMEHTE;
nepsada Touyka kacaHua KHBK co cTeHkon ckBaxkuHbl npubnuxkaetcs K 3aboto,
crnefoBaTeribHO YBENUYNBAETCA MNEPEKOC MHCTPYMEHTA,;

yBenuumBaeTca paspaboTka cTBOMNa CKBaXUHHbI.

/\65%%
NN

Manas CpepgHaa  bonbluas

18



@ TexHonoru4yeckue NMPUYUHBI UCKPUBIIEHUA CKBaXXUH

YBenunyeHune pacxoga OypoBOro pacrtBopa B MSAMKNX
nopogax NpuBOAUT K pPa3MbiBy CTEHOK CKBaXWHbI, B
pesynsraTe yBENM4YMBaETCH YTOr nepekoca
MHCTPYMEHTa, a crnegoBaTeribHO, U MHTEHCUBHOCTHL

UCKPUBNEHUSA.

BeBegeHue B OypoBOM pacTBOp CMa3biBalOWMUX
noobaBok MeHSeT KWHEMATUKY nepemMeLleHns
MHCTPYMEHTa B CKBaXXUHE, YTO NMPUBOAUT K U3MEHEHMUIO

UHTEHCUBHOCTUA UCKPUBIEHUA.

19



@

MPUYUHBLI NCKPUBNEHUA CKBAXXUH

anILIVleI UCKpusneHuA

TO/ILUHA CTEHKU TPYO

A/UHa OTAEe/IbHbIX 3/1eMeHTOB

MmecTa U KoOZIn4yectseo
YCTAaHOBJ/IEHHDbIX LEHTPATOPOB

KO/IMYEeCTBO U MecTa
YCTAaHOBKM KanubpatopoB

TexHonornyeckue
feonornyeckue TexHunyeckKkue
: ]
— CoctaB KHBEK OcobeHHOCTH
nopoaopaspyLwiaroiero
| MHCTPYMEHTA
ANaMeTp oTAe/IbHbIX 3/1EMEHTOB
— dopma Topua

dpesepyrowan cnocobHOCTb |

TUN BOOPYXXEHUA

20



TexHu4veckue NMPUYUHBI UCKPUBINEHUA CKBaXUH

BrnusHue anameTpa v ANUHbLI

2

BnusaHne gnameTpa AonoTa Ha
UCKPUBNEHUe CKBaXWHbI 3abonHoro gBuraTtensi Ha
| rpan/100m UCKpUuBJIieHNe CKBaXXUHbl
1.5
I Sy L) BnnsiHue xecTKocTu
’ ~ MHCTPYMEHTAa Ha
o5 ~ UCKpUBeHue
0 ]
; 0,96-10°(D-d)
5 10 15 20 25 30 Q,rpan PK —_
P 2
1 - gponoto avametpom 393,7 MM | S
2 - noroto gnameTpom 295,3 mm | 2
BnusaHune Tuna gonorta n 3eHUTHOro R=——
yrrna Ha UCKpUBIIeHNEe CKBaXXUHbI D-d
0 10 20 380 40 Q,
rpan BnusHue copmbl TOpua
2 1 nopoaopaspyLlarolero MHCTPyMeHTa Ha
1 UCKPUBIIEHUE CKBaXXUHbI
_2 <
\\ 1 - gonoto M3-I'B
3 N 2 - ponoto C-N'H

| rpan/100m
3aBUCUMOCTb MHTEHCUBHOCTWN UCKPUBMEHUS OT
BENMUYUHbI 3EHUTHOrO yrna npu BypeHnn gonotamm
& 215,9 mm 1 Typb6o6ypom 3TCLU-195TJ1




Tema Ne21.3

3aKoHOMepHOCMU UCKpueneHua
CK8AMNCUH.

22



@ 3aKOHOMEPHOCTU UCKPUBINEHUA CKBaXUH

- B OoOnblUMHCTBE CrydaeB CKBaXXWHbl CTPEMSATCA 3aHATb HanpasreHue,
nepneHAUMKYNApHOe CrOMCTOCTU ropHbIX nopod. Mo Mepe NpuBRnXeHusa K
3TOMY HanpaBnNeHU0 NUHTEHCUBHOCTb MCKPUBIEHUS CHUXKAETCS.

* YMeHblUeHMe 3a3opa mexay CTeHKaMy CKBaXWHbl W UHCTPYMEHTOM
npneoAnT K YMEHbLLUEHWUIO UCKPUBIIEHUA.

« MecTO YCTaHOBKM L@HTPUPYIOWMUX INEMEHTOB 1 1X OvaMeTp BecbMa
CyweCTBEeHHO BJITNAKOT Ha HanpasJyieHne 7 MHTEHCMBHOCTb 3EHUTHOIO
NCKPUBJITIEHUA.

« YBenuuYeHue NXeCTKOCTU UVHCTpyMeHTa YMEHbLUaeT WCKpPUBNEeHue
CKBaXWHbl, TMO3TOMY CKBa>X1HbI OonbLUOro aOnamMeTpa WUCKPUBIAKTCA MeEeHee
MHTEHCMBHO, YEM CKBa>XMHbl MaJioro AnamMeTpa.

« YBenuueHue OCEeBOW Harpy3kuM npvBoautT K  YBENUYEHUIO
MHTEHCUBHOCTM wucCKpuBneHud, a nosbilleHne 4YacCcTOoTbl BpaLlEeHUA KONOHHbI

BYPUNBHBIX TPYO - K CHUXKEHUIO UCKPUBNEHUS. 23



Tema N2l1.4

Tune! npoguneu HAKNOHHO-
HanpaeneHHsLIX CK8aXcuH. Beibop u
pacyem.

24



@ TpeGoBaHUA K Npodunio CKBaXuH

MpoekTHblA npodunb CKBaXXUHbLI J0OMXeH obecnevynBaThb:

® BbIMNOJ/IHEHME CKBAXKMHOM NOCTaBNEHHOMN 334341 NPU Tpebyemom KavyecTBe;

® BCKpbITME nacTa (reonornyeckoro o6beKkrta) B 3a4aHHOM TOYKe npu

AONYCTUMbIX OTK/IOHEHUNAX OT HEE,

® MAKCMMANbHO BbICOKME AebUT CKBaXKUHbI U KO3IPPUUMEHT WM3BNEYEHMUS
HedTK;
® MAKCMMa/IbHO BO3MOXHOE COXpPaHeHue KONNNEKTOPCKUX  CBOMUCTB

NPOAYKTUBHOIO TOPU3OHTAQ,

® ONTMMaJibHOe COOTHOWeHUe 3aTpaT Cpeacrts U BpeMeHU Ha COOpyHKeHue

CKBaXXWHbI.

25



@ O0owun nopAnOK NPOEKTUPOBAHUA U OrPaAHUYEHUA
1. Beibop Tnna npoduns.

2. OnpeneneHne AoNyCTUMOM MHTEHCUBHOCTU UCKPUBMEHUS.

3. Pacyet npodouns.

MakcumanbHO AONYCTUMbINA 3€HUTHbLIN Yrof
_ 400
B MHTepBarsie yBenmyeHus yrna ;
B MHTEepBarne yCTaHOBKM norpyxHoro Hacoca — 30°;
7 —25°
Npwn BXo4e B NPOAYKTMBHbLIN NnacT .
MakcumanbHO AONYyCTUMaA UHTEHCUBHOCTb UCKPUBIEHUA

B MHTepBarie UCKYCCTBEHHOIO UCKPUBMNEHUS CKBaXXNHbl — 3 rpaa/10m;

B MHTepBare yCTaHOBKU MorpyHoro Hacoca — 3rpaa/100m.

26



Knaccudukauusa npodunen HanpaBneHHbIX CKBaXXWH

[lo KonnyecTey
MHTEPBaNOB C
HEN3MEHHOM

MHTEHCUBHOCTbIO

ABYXUHTEPBAJlbHbIE

TpexmHTepBarbHbIe

YeTbIpEXNHTEPBAllbHbIE

NATUMHTEPBAlIbHbIE

npoyne

Mo snay npoduns

—— S-obpasHble

— J-obpasHble

[lo BennvnHe pagmyca
NCKPUBNEHMNA

—— ¢ 0onbLWUM paguycom

— CO CPeHMM paanycom

—— C MaJibiM paanycom

- CO cBepxXmarbim

paguycom

Kakon npodounb S-obpasHbin, a kakon J-obpa3HbIn?

27




@ [locTOMHCTBA U HEAOCTaTKU pa3HbIX Npodunen

[ByxuHTEepBanbHbIn Npohunb
MNMpeumyuiecrTa: MakCMManbHbIA OTXOA CKBaXKMHbI.

HepocraTtku: MOCTOSAHHOE MNPUMEHEHUN cneumanbHbIX
KOMMOHOBOK (OTKINOHUTESIEN) HA BTOPOM MHTEpBAre.

TpexuHTepBanbHbIn NPOgUNbL C TREThUM
NPAMONUHEUHLIM YHaCTKOM 2

Mpeumyuwecrtsa: MUHMManbHoe Bpemsi OypeHus C 3
OTKITOHUTENEM; CPaBHUTENBHO OonMnbLUas BENMYNHA OTX0Aa.

HepocraTtku: BO3MOXHOCTb OCIIOXKHEHMA Mpu  BypeHun
TPETbErO WHTEPBAria, ocobeHHo B abpasmBHbIX Mopoaax
cpeaHen TBepaoCTM U TBEPAObIX.

28



@ [10CTOMHCTBa M HeQOCTaTKKU Pa3HbIX Npoduneit

TpexuHTepBanbHbIX NPO(PUNL C TRETLUM
KPUBONUHEUHLIM Y4aCTKOM

NMpeumywiecrea: ynpowaeTcsa MNpoxogka  TPeTbero
NHTepBana.

HepocraTtku: yMeHbLLUAETCA OTX04 MPU MNPOYUX paBHbIX
YCIOBUSIX, YBENUYMBAETCA ANMHA WHTepBana ObypeHus c
OTKNOHUTENEM.

YeTbipexuHTepBanbHbIi NPOogUnb C HeTBEepPThLIM
WHTEpPBaNOM YMEHbLLIEHUA 3eHUTHOrO yrna

NMpeumyuwectBa: cpaBHUTENbHO  Oonblias  Benn4yMHa
0TX0A4a; YMeHbLUEHNEe BEPOSATHOCTN OCMOXHEHWI B npoLecce
bypeHus.

Hepocratku: BO3pacTaHue cun CONPOTUBIIEHUS
nepeMeLLeHNIO KOSTOHHbI TY6. 29




@  [loCTOMHCTBA M HEAOCTATKM Pa3HbIX NPochUneit
— YeThipexuHTepBanbHbiU NPOoUnb C YeTBEPThLIM

UHTEepPBanom yBeriuieHua 3eHUTHOro yrna

MpeumywiecTea: yBenmyeHns NOBEPXHOCTU pUnsTpaumnmn

N 30Hbl OPEHNPOBaAHNA, yBEJTMYEHUA nebuta CKBaXKUHbI;

yBenunyeHna koodpuumeHTa Hedoteotaaum nnacra.

HepocTtaTtku: CrOXHOCTb peann3auuu.

NAaTUMHTEpPBanNbHbIX Npounb

[MperMyLIecTBa: nNpu sKCnnyaTalmn CKBaXXMHbI BO3MOXHA
yCTAHOBKa  HacocHOro  obopydoBaHWs B 30He

NMPOAOYKTUBHOIO rOPMN3OHTA.

HepocTaTku: CylLLECTBEHHOE YBENMYEHWE Harpysku Ha

KPIOKE 3a CYEeT CUM TPEeHUs.




OnpepeneHue oONYyCTUMOWU MHTEHCUBHOCTU UCKPUBNEHUA
IVIMHUManbHbIN pagnyc KpuBU3Hbl cTBona R, onpedendetcd Mo cneaylowmnm

doopmynam:

- U3 yCrioBusA npoxoaonMocCTu 060py,D,OB23HVIF| N UHCTPYMEHTA MO CKBaXXUHe.
L

Ry = ,
M g(D-d-K)
roe L-OnvHa cnyckaemoro MHCTpymMeHTa; d-ero anametp; D-gMameTp CKBaXKWHbI

NN BHYTPEHHUN guameTp obcaaHomn KonoHbl; K-Heobxoaumbin 3asop, K=1,5-3 mm.

- N3 YCJIOBUA NpeaoTBpaLLeHUs xernoboobpa3oBaHus.

Pl
Rmin=——

]
|:00n
rge P-HaTa)xeHne KONMOHHDI npn nogbeme VIHCprMeHTa; | -pacCTosAHUne Me>|<,u,y

3aMKaMW, Fnon-,EI,OI'IyCTI/IMaFI cuna npmxatna 3aMKa K CTEHKE CKBa>KUHbI.

- U3 YCIIOBUA NpenoTBpalleHUs NOSIOMOK KONIOHH TPyO:
Ed

2os. ]
rae E-moaynb ynpyroctu; [e] -oonyctumoe HanpsikeHne narmba.

I:Qmin =
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@ NMopsaaok pacyera npodpuns

« [lo paHee NPobypeHHbIM CKBaXXMHaM OMNpeaensaiTcd 3aKoOHOMEPHOCTU

WCKPUBNEHUA N BNNAHNE Ha HEro pasnn4yHbiX akTopoB.

« [lo cxeme KyCTOBaHMS WM CTPYKTYPHOM KapTe W reoriorm4eckmm
paspe3aMm onpenensatTcss MPOEKTHbIM a3vMyT CKBaXXWHbI, rnybuHa

CKBaXXWHbI MO BEepPTUKanu 1 NPOEKTHbLIK 0TX0A (CMeLLeHune).
« Onpepensercsa KOHe4YHasa rnybuHa BepxHero BepTUKanbHOro y4yacrka.

 Bbibupaetca KHBK, obecneumBarowasa HeoOXoOAMMYHO WHTEHCUBHOCTb

NCKYCCTBEHHOIO UCKPUBJTIEHNA.

* [lpounsBoanTtcsa pacuert npocdunsa, T.e. onpenenarTCa 3eHUTHbIE YITibl B
Hayare U B KOHLE KaXOdoro MHtepBana n BENUYUHbI MPOEKLUUN KaXgoro
MHTEpBana Ha ropu3oHTalNbHYIO U BEPTUKASIbHYK MSIOCKOCTU, a TaKxke

ONMNHa KaXXgoro nHtepearsia no OCU CKBaxXUHbI.
32
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UcxoaHble AaHHbIe:
- MnybunHa ckBaXkuHbI MO BEPTUKANW;

- OTX0A CKBaXXUHbI;

- 3eHUTHbIN Yron B KOHLIe MHTepBana Habopa.
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Tema N21.5.1

KoHmponb npu npoeoodKe CK8ANCUH.
AHKnuHOMempua CKeaX(uH. TexHukKa u
mexHono2uu.

34



@ Knaccugpukauma UHKNMHOMETPOB
UHKNAUHOMETPDI

ABTOHOMHbDIE

3aboitHble
Onyckaemble Ha Kabene
UHknuHomeTp (oT par. incline — HaknoHsato wn ...d3J IS)te — npubdop,

npe,u,Ha3HaquHb||7| ana  n3MepeHunda yrrna HaKIoHa pPa3rinyHbIX 0ObEeKTOB,
OTHOCUTEIIbHO rpPaBNTALUMOHHOIO MOA 3emnun. NoMmnmo coBCTBEHHO BEMUYUHBI
yrina HakinoHa MOXET U3MeEPATbCA ero HarnpaBJieHne — a3nMyT.
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http://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%B8%D0%BC%D1%83%D1%82_%28%D0%B3%D0%B5%D0%BE%D0%B4%D0%B5%D0%B7%D0%B8%D1%8F%29

Buabl kaHanoB «3abon-yCcTbhe»

Kakon kaHan cambil HaOeXHbIN?
Kakon kaHan cambin CIIOXKHbIN B peanusaunmn?
Kakon kaHan cambin pacrnpocTpaHeHHbIn B 3anagHon Cnbmnpu?

Buabl kaHanos ceaA3un «3aboir-ycrbe»

KabenbHbii INEKTPOMArHUTHbI
(npoBogHOM) (ranbBaHUuYECKWiA)

Mapasauyeckuit AKyCTUYECKUU
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Knaccudgukauma kadbenbHbIX KaHanoB

Pa3sHOBUAHOCTU KabenbHbIX KaHANOB CBA3MU

BCTPOEHHbIE B
6ypunbHble

TPY6bI

CRNOLWHbIe
(rubKunit kKabenb-
LUNAHT)

———

C PETPaHCAUPYIOL UM
ycTpoiicTBOM

C BBOAOM ¢ 60KkoBbIM
Kabens uepes BBOAOM uyepes
BepTAlor nepeBoOgHUK
CANOLHBIE CN/IOLWHbIE
(ogHO
coeguHeHue)

CeKUunoHnpoBaHHbLIE

CeKUMOHUpoBaHHDbIE

KOHTaKT

ra/ibBaHMYeCKUM
KOHTaKT

raibBaHUYECKUM -

KOHTaKT

MHAYKUMOHHBLIN

cn/oWHbIE —

CeKuynoHnpoBaHHbIE —

MHAYKLUUOHHDbIN
KOHTaKT
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Knaccudgukauma kadbenbHbIX KaHanoB

|- 2

1

é

-

4

©

(777777777 r

G

—

11|

1 - ponoto;
2 - CKBaXXNHHbIN NpUoOp;
3 - pe3abboBoOe coeauHeHUe TpyoO;

4 - npoBoA,;

" 5 - KOHTaKTHOE YCTPOMNCTBO,;

6 - HA3eMHbIN NPUOGOP;

[ - BEpTRor;

8 - nebegka Ana nogbema NpoBoAa;

9 - cOpocoBbIN NPOBOA,;

10 - BbIBOA nNpoBoAa 4yepe3 pe3bboBoe
coeauHeHwue,

11 - peTpaHcnupyroLiee yCTPpONCTBO.
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@ Knaccudcdukauma anekrpoMmarHuTHbIX KaHanoB

PasHoBuAaHOCTU AINEKTPOMArHUTHbLIX

KaHa/noB CBA3UN

Mo ropHoOI nopopge

Mo Tpybe

(neneHrauuns) U ropHOI nopoae
1 - NpUeMHUK,;
1=
2 - Tabno;
|
— 4\1\7 . 4 - reHepaTopP;
5.7 7
T~ N 8 -
= ‘ S - pasgenuTenb;
6 6 - AaTUYUKMU;
7 - nepeAaroOLWmn GNOK;
= 8 - uamepuTenbHbIN OIOK.
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@ Knaccudukauua ruapaBnuyYecKux KaHanos

Pa3HoBMAHOCTU rmapasinyecCKkux
KaHa/N0B CBA3U

NMonoxKutenbHble OTpuuartenbHble
MMNYAbCbI MMNYAbChbI
2 r 3
Pu P
1 n_nn_n Uuuu
N
t
«CupeHa»
2
P
O6o3HauyeHus: 1 OAAAA
1 - KnanaH; /g
2 - UICNOJIHUTESIbHbIA MeXaHU3M. |~ | :




@ Knaccudukauma akycTuueckux KaHanos

Pa3sHOBUAHOCTU aKyCTUYECKUX
KaHa/N10B CBA3U

Mo ctonby Mo ropHou nopoae
Mo Tpy6e NPOMbIBOYHOM (nenenraums)
XUAKOCTU
be3 petpaHcaaTopa C petpaHcaaTopom
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ABTOHOMHbLIE NPUOOpPLI

ABTOHOMHbIE NpnbopbI

U3mepeHue ogHoro
napamerpa

M3mebe|-me
ABYX n bonee

napameTpos

MarHuTHble AaT4nKHn

AATYMKMU

M'Mpockonuyeckue

Cnocobbl perncrpauumn namepaembix napameTpos

Xumunueckas MexaHuuecKas MarHutHan
3anucb
®oTo- U 3anomuHaHue Ha
KMHOperncrpaums CTaTUYECKUX
3/leMeHTax
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HeaBTOHOMHbLIE NpUOOpPLI

UHKNMHOMETPbI, onycKaemblie Ha Kabene

MexaHuyeckue
OnNTUKO-31eKTPOHHbIE
dNeKTpuyeckue
doTtomeTpuyecKkue
dNeKTpomexaHuyeckme
f'Mpockonuyeckue
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Knaccudgpukauma no nepuoan4HOCTHU 3aMepoB

Konnyectso Touek 3amepos
MHKJIMHOMETPOM 33 OAUH LUK

MHoroto4yeuHble

OaHoOTOYEeYHble

MHoOrortouyeuyHblie ¢

HenpepbiBHaA 3anucb

OorpaHnN4YeHHbIM Konn4yecrsom
TO4YeK

Kakoun cnocob cambin pacnpocTpaHeHHbin B 3anagHon Cmnbmnpmn?

® | Kak nukemampoBatb BO3MOXHOCTb OLUMOKM B U3MEPEHUSX?

a4
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Tema N21.5.2

KoHmponb npu npoeoodKe CK8ANCUH.
Zpyaue cnocobel koHMpona.

45



@ Npachuueckun cnocodb nocTpoeHus nPQeKuuu

C
ﬁ A A 3 ci
. 1\
...... ) A =
n i 2
>y
i=1 3
X
n 4
25y
fopu3oHTanbHaa npoeKkuus v i=1 N
Si = Ii SN @cpi ,
TP,
2 |; -OnvHa yyacTka cTBOMa CKBaXXWUHb v S Il A
XAy ToYKaMn 3amepa;
y y BepTukanbHasa npoeKkuus r|r
-CPeOHWI 3eHUTHbIN yron yyacTka. —le
S hi =1, cos@.,,.
m I I cpi
\ /4
Op = arctg , _
i — 'l cpl Cnp — Cepi ),

roe O -TpebyeMbl 3eHUTHbLIN yron Ans

roe Ol tG-I'IpOGKTHbIVI A3NMYT CKBa>XUHblI,
nonagaHna CKBaXXmMHbl B NMPOEKTHYHK TOYKY.

Gy -CPEOHWA  a3umyTarbHbIM - yron
y4dacTka. 46



@ AHanuTuueckoe onpeneneHMe KoopauHaT cCTBONa

1. Cucrema koopauHaT
3a Ha4ano KkoopguHaT NPUMHUMAEM YCTbE CKBaXXWHbI.

Ocb OZ HanpaBneHa BepTUKanbHO BHUS.

Ocb OX - B HanpaBneHUM Ha MPOEKTHYH TOYKY BCKPbITUSI Nracta B FOPU3OHTanNbHOM
MIOCKOCTMW.

Ocb QY - nepneHauKynsipHa K HAM U BNpaBO OTHOCUTENbHO ocn OX.

2. NMpupaweHue koopauHat AX, AY, AZ Ha oTAeNbLHOM y4acTke

AX =1; sin@,,; -cos(anp—acp,- ); AY =1 sin@,,; -sin(a,, _“cz?i);
AZ =i cos By, ,

roe |, - anuHa i-ro yyactka, M, npuHmumaetcsa pasHou 10, 20 unn 40 m;

O, .M o, .- CPeOHMNEe 3Ha4YEeHNS 3eHUTHOro yrrna n asaumyTa Ha i-M yvyacTtke, rpaj;
ne M

0y - MPOEKTHbIV a3UMYT CKBaXXUHbI, rpaj.

3. KoopauHatel X, Yy u Z, N-i TOuKM cTBONA

N N N
XN=ZXi; YN=ZY'; ZN=ZZi-
i=1 i=1 =1 47



@ AHanuTu4yeckoe onpeneneHue KoopauHar creona
4. Oxupaembie koopauHaTbl X, U Y, TOYKA BCKPLITUA NPOAYKTUBHOIO rOpuU3oHTa
Xome = XN +(Hpp = ZN )19, - c08letyy — e )

Yoore = YN +(an —ZN )tg Oy S n(a,, —aom),
rae @15>| N &y, - oXungaemble 3Ha4YeHUA 3€eHUTHOro yria n asmMmyTta C y4eToM eCTeCTBEHHOIO
NCKPUBNEHUA 3a MHTepBan oT TOYKM N OO TOYKM BCKPbITUA NMPOAYKTUBHOIO rOPU30HTA,

Hy - NPpOeKTHas rny6uHa CKBaXKMHbI N0 BEPTUKAM, M.

5. Mpeanonaraemoe OTKNOHEHUE I, TOYKWM BCKPLITUA NNacTa OT NPOEKTHOM

2 2 } -
Fpore = \/(S — Xom) +Y, e, TA€S -NPOEKTHbI OTXOA CKBaXWHBI, M.

6. TpeGyemble 3eHUTHLIR 6, U Aa3UMYTaNbHLIA @, YINbl ANA NONaJAHUA CKBaXUHbLI B
NPOEKTHYIO TOUKY

N Ay =y +7 y = arcly LAY
Hup—Z Jsiny’ mp T e S—Xp

7. QonycTuMble OTKNOHEHUA 3€HUTHOIO 4@ U a3UMYTanbHOro A« yrnoB npu
3afjaHHOM paguyce Kpyra gonycka R

0,/Rcos@ 40
AO=arcsin e Aag=———.
Hup—ZN SINGy,,

6

mp = aICtg (
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Tema N21.6

TexHu4eckue cpedcmea HaNpPaeneHHo20
6ypeHusn ckeaxcuH. KomnoHo8KuU HuU3a
6ypunbHOU KONOHHbI 0NA HANPABAEHHO20
6ypeHus.
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*3aKkpbITble

Knaccudgpukauma oTknoHmteneu
OTKnoHUuTEeNU pa3oBoOro AenucTeUA

KINWHbS, OMycKaemble Ha KONMOoHHe BypunbHbIx Tpyo.

*3aKkpbITble
*OTKpbITbIE

*OTKpbITbIE

KIMMNHbA, OMyCKaeMbl€ Ha KOJTOHHE HarnpasJiAaoLwnx pr6

HEeU3BJI1eKaeMbl€ KITMHbA.

n3BJiekaemblie KITIMHb4A.
OTknoHuTeNnu HenNpPepbLIBHOro AeUCTBUA

*Kpneas Tpyba.

*KpnBOW nepeBOaHMUK.

*TypOuHHbLIN oTKNOoHUTENDL (TO).

*OTKNOHUTEND TYPOUHHBIN CeKUMOHHbIN (OTC).

lnnngens

oTknoHutens (LWO).

*OTKNOHUTENb C 3KCLEHTPUYHON HaKNaaKon,
*BnHTOBOM 3ab0OMNHBIN ABUraTENb C MEXaHU3MOM UCKPUBIIEHUA.

*ONeKTpoby

p C MEXaHNU3MOM NCKPUBJITEHUA.

sLLlapHMPHBIN OTKNOHUTESb.
sLleHTpaTop C M3MeHALLNUMCA gMaMeTPOoM.
*KHBK ¢ ueHTpatopamu n kannbpatopamu.

*PoTopHbIe

ynpasnsiemble cuctemol (PYC).

50



[ocTOMHCTBa U HeAOCTaTKU OTKNOHUTEeNnen

3aKpbITbIX KNUH, ONYCKaeMbl Ha KONOHHE

(TT1 | OypUnbHLIX TPY6
— Mpeumyuwecrsa:
*MUHUMasIbHas BEPOATHOCTb OCIOXHEHUW NpU ganbHeuwen
Tﬂ 1 2 yrrnyoke cTBona;
*COXpaHEHNE AnameTpa CKBaXKMHbI,

*BO3MOXHOCTb NMOBTOPHOIo NUCMOJIb30OBaHUA.

Hepocrartku:
*UCKPUBIIEHNE CKBaXXMHbl  BO3MOXHO TONMbKO C
ecTecTBeHHoro 3abos;

*pe3Knin Nepernd creona.

.’/ >~
L_t" 1-KNWH C Y3NOM KpenneHust; 2-0onoTo;
3-cpesHon 6onT; 4-6ypunbHble TPyObl;

S-BapuaHThbl JNTOXKa KIMHa;

6-pacLumMpuTenb NUOT-CKBaXWHbI. 51



[1oCTOMHCTBaA U HEAQOCTaTKMU OTKITIOHUTEeNnewu

—~d 3aKpbIThIA KINMUH, ONyCcKaeMbl Ha KONOHHE
] HanpasnALWUX Tpyo
MpeumyuwecTtsa:
*BO3MOXHOCTb 3a6yp|/|BaH|/|$| HECKONnbKux cTBoOsfioB 6e3
noabremMa MHCTPYMEHTAQA,
*[10CJ1e OKOH4YaHuA pa60T KIMMH MOXET ObiTb MU3BNEYEH U
NCNonb30BaH NOBTOPHO.
HepocraTtku:
*0OMNONMHUTENLHLINA pacxon Tpyo;
*YMEHbLUEHNE OAnamMeTpa OOMNOJIHNTENbHOIo CTBOJSAa,
*yBeJINHEHNE 3aTpaT BPEMEHUN Ha CIYCK ,EI,OI'IOJ'IHI/ITGJ'IbHOI7I

[ 4V

KOMOHHbI TPY6. ]
OTKpPbLITLIN HEU3BNEKaeMbI KNUH
“on ~
enmyllecTBa:
P yuw o

‘anamMeTp OOMNOJNIHUTESNIbHOIo CTBOJ1Ia MOXET ObITb paBeH i
AnameTpy OCHOBHOIO CTBOJ1a, .

*bonee HagexHoe packKpenieHne KrimHa.

HepocTaTtku: 7
BO3MOXHbI OCITOXXKHEHMSA 3a CYET Nocaaku Unm npoBopoTa g
KNnnHa. 2y 1.

et Cxema otknoHutens O3T: :

1-CNYyCKHOWM KNWH; 2-60NThbl; 3-KNWUH-OTKNOHUTENb; g
1-KNuH; 4-HapcTaBKa; 5-lnunbka; 6-kopnyc; 7-nnawlka;
2-KOJSTOHHa HanpasnsoLwmx Tpyo. 8-BI/IH'€r3; 9-nnaLukoaepkatenb;10-cneynanbHbIf
naTpyook.



[1oCTOMHCTBaA U HEAQOCTaTKMU OTKITIOHUTEeNnewu

U3BnekaeMbln OTKPbLITbIW KNUH

Opwentupcaaimve

NOBHILHOTO XPIOUKaA ,D,OI'IOJ'IHVITeﬂbHOG npemMmyllecTso repen Hens3BliekaeMblMin

oTHOCHMTENBHO
ngcpean

OTKPbITbIMW  KITUHbAMU - KN3BJNIEYEHNE U3 CKBaAXWHbl, 4TO

no3BondeT ChnyCcTuTb HeobxoauMbIn UHCTPYMEHT B OCHQBHOI7I

Nogsem ywncroxa

B2t CTBOJT U UCNOSIb30BaTh KIMMHbSA MOBTOPHO.
KpuBon nepeBogHUK

Knus yuncroxa

e ";"’""W NMpeumyuwiecTtBa:
§ r *NPOCTOTa U3roTOBIEHNS;
*[ELLEBN3HA;
[ | | *BO3MOXHOCTb MPUMEHEHNSA B KOMMMNEKCe C OpYrumu
OTKINOHUTENAMMWN. .
HepocTtaTKku:
*MHTEHCMBHOCTb WCKPUBIEHWS 3aBUCUT OT PU3UKO-
L |  MeXaHud4eckux CBOWCTB TOPHbIX MOPOA W PEXNMOB
’ Q BypeHus;
J U *paguasnbHble  Harpy3ku Ha nopogopaspyLlaoLmm
JL* V) | WHCTPYMEHT 1 3ab0MHbIN OABUraTens;
—] ] ‘rIPUMEHEHNE C TypOObOypamm BO3MOXHO TOMNbLKO B

CKBaXXMHax 6onbLuoro gnameTpa,;

*ICKPUBIEHNE CKBaXWHbl BO3MOXHO TOJIbKO [0
3€HUTHBIX YrnoB B 435°.



*OTCYTCTBUE pe3Kux nepernbos creona.
|
11— HepocTtaTKku:
*Masibll MOTOPECYPC KYNaykoBOro LapHupa,; |
*0OPOroBM3Ha. e
LLinuHaenb-oTKNOHUTENbL —

: NMpenmyuwecTtia: \
*BO3MOXHO  MNPUMEHeHNMe C  JbbIM  CEKUMOHHLIM
Typbobypom; '

— *yYBENMMYEHHbIN PeCcypcC KyravykoBOro LiapHuMpa 3a CYeT €ero |
B /-3 rMapaBnUyecKon pasrpysKku; ’
- *MEHbLUNE pagnanbHble Harpy3ku Ha TYpOUHHbIE CeKkuuN;
' *fpocToTa 0BCNyKMBaHUA. —
HegocTaTKu: g j
*CINTOXXHOCTb KOHCTPYKLWMU; y ‘
i{. —. 1-KpuBOM I'IepveBO,EI,HI/IIf; \
2-pa3beMHbIV KOPNYC;
1-TypBUHHAS CEKLUS 3-KynadkoBbIN LLIaPHMP.

2-lUNUHAENb;

[1oCTOMHCTBaA U HEAQOCTaTKMU OTKITIOHUTEeNnewu

TYpOUHHBLIX OTKNOHUTENDL
NMpeumywiectBa:
*BO3MOXHOCTb MPUMEHEHUS B CKBaXXMHAX Manoro guamerpa;

*CTabUNBHOCTb NCKPUBIIEHNA,

3-KpMBOW NepeBOAHNK;
4-KynadkoBbIV LLAPHUP.
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[locTOMHCTBa U HeAOCTaTKU OTKNOHUTENEeMN.

CnocoObl perynupoBaHuUs.

Cxema perynupoBaHuA KpUBOro
nepeBOAHUKA

OTKNOHUTENbL C HaKNaaKoun

MpenmyuwecTtia:

*NPOCTOTa UIroTOBJIEHUA.

P A

N

e

HepocTtaTkum:

P

/,_,/,zz.’//
)

e

*BO3MOXHOCTb «3aBUCaHUA» NHCTPYMEHTAQ,

*paguarnbHble Harpysku Ha

7277

|,

nopoaopaspyLuaroLmin NWHCTPYMEHT n

3abonHbIN aBUraTensb.
1- BEpXHAA Cekuus;

2- HXKHAA CeKums;
3-Ban.

BuHTOBOMW 3a00UHLIM ABUraTenb-OTKNOHUTENbL

yCTpOI7ICTBO anda perynmnpoBaHnsa yriia MCKpuUBJieHNA KoOprnyca
OBUraTenAa-oTKIoOHNTENA.
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CnocoObI perynupoBaHua

Cnocob perynupoBaHua MHTEHCUBHOCTU UCKPUBNEHUA 0e3
cMmeHbl KHBK

YBesiMueHHue AnaMeTpa CKBaxHHbI
3 CYET BPALLUECHUS H30THYTOrO
ABHrarest (A5 HArJIAHOCTH MaciuTad ysenuqeﬂ)
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PoTopHble ynpaBnfaemMbleé CACTEMbI

- Push-the-bit (npunoxeHune Kk gonoty 60KoBOW CUNbI)

"
ADN COR /
Azimuthal Denat Compansated g
Neutron toal R Hag:alwty Stabiizes Stabfizer f
L men Steerable rotary
Denagydnnd Duat resisthaty, dowrbele 10::113. Glng fool {
pezosity gamma ray and multi-axla shocks and
anrular prassure dirsctiomal infermation

- Point-the-bit (cmeLleHMe ocu BpaweHUs JonoTa)

Neutron tool cuC’Clmpz . tyd , ~E T == ‘ . . v
ol Resistiity tocl bend !
shocks GeoStesaring tcol,
Demnsiiy" end = Resistivity and moic, inc:?aﬁm,
i w e L
H gamma @y resistivity and gamma roy

HaGop yrna
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3aBMCUMOCTb MHTEHCUBHOCTU UCKPUBNEHUA OT MecTa
yCTaHOBKM LeHTpaTopa

1,
rpan/100, m

2

0
-1

11
rpan/100, m

2

11
rpag/100, m

1

a

1, ™m

=

a - Typbobyp amameTrpom 172 MM, [OOMOTO

onametpomMm 215,9 MM, gnameTp ueHTpaTtopa 1-

214 mm, 2-212 mm, 3-210 Mm;

0 - Typbobyp anametpom 195 MM, OonoTo

onameTpomMm 215,9 MM, guameTp ueHTpaTtopa 1-

214 MM, 2-212 MM;

B - T1ypboOyp aunamerpom 240 MM, [OOSIOTO

anametTpom 295,3 MM, OMaMeTp uUeHTpaTtopa 1-

290 MM, 2-285 MM, 3-280 MmmMm.
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@asmepbl KOMMOHOBOK C LleHTpaTopamMu ANA ynpasBneHus
UCKPUBNEHUEM HAKNOHHbLIX CKBa)XXWH

OuameTtp, mm

AonoTo
Kanuopartopa
Typ6006ypa

2159 2159 172
215,9 2159 195
295,3 295,3 240

Crabunusauua 3eHUTHOro yrna

anameTp paccTtosiHue Ao
LeHTpaTopa, MM LEeHTpaTopa, MM

Q o
S N
s s A =
Q s
s © =) S P
T O =) 1)
o O I o = >
o O - A c
> o = o
=
© 8 G !

210 208 1500 1200
214 214 2000 1800
280 280 3500 3000

YBenuuyeHue
3e@HUTHOrO yrna

=

= g3
'l it
2 R -
© © O ®©
S Q F a
g E =

I g T

S ao%
212 1500
214 1500
290 2000

YMeHbLleHune
3e@HUTHOro yrna

anameTp
LleHTpaTopa, MM
paccTosiHue Ao
LleHTpaTopa, MM

210-212 9000
210-212 12000
270-280 16000

NpumeyaHue: lNpuHATOE paccTosiHMe OO0 LeHTpaTopa u3MepsieTcs OT Topua

[lonoTa [0 KOHLA LeHTpaTopa, BKIoYas ero AnuHy.
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Tema Ne1l1.7
bypeHue 20pU30HMANbHbIX CKEANCUH.
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@ OnpepeneHue

Fopu30oHTanNbHbLIMWU HA3bIBAOTCSA TaKMe CKBaXKMHbI, KOTOPbIE
BCKPbIBAKOT MPOAYKTMBHbLIA MNacT Ha WUHTepBarne He MeHee,

YeM BABO€ rpesblillalolliemM TOJILLNHY MiacTa.
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@

Nn peumMmyLllecCcTBa ropuoHTalibHbIX CKBaXXuUH

O6wue npenmyLiecTBa rOPU3OHTaNbHbLIX
CKBaXXUH

CHMxeHue obLLero Konmyectsa CKBaXKMH.
MoBbIWweHUe cTeneHn WU3BMEeYEeHUs YrneBoAOpPOAOB 3a cyeT Oonee

MHTEHCNBHOIO MNEepeToKa (*)J'II-OI/ID,OB N onTUManbHOW CUCTEMBI

pa3paboTKn MECTOPOXKAEHUS.

MNMoBblweHue edbuta CKBaXuH 3a cyeT yBEJIMHEHUA TMOBEPXHOCTHU

unbTpaLnmn 1 30HbI APEHNPOBAHUS.

CHuXeHue yOeJ1IbHbIX KannTtalibHbIX BITOXXEHUWN Ha TOHHY nobbiBaemMowu

HedoTW.
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@ MpeumyllecTBa ropu3oHTanNbHbIX CKBaXXUH

MpeumyliecTBa ropu3oHTanNbHbIX CKBaRXXWUH Ha NO3QHUX
cTaauAX pa3paboTkM MmecTopoXaeHUsR

« BoccraHoBneHue, a B pAaae CcriydaeB 1 rnosblilleHne NnpoaykKTnBHOCTA

MECTOPOXOEHUN.
« CHuxeHue 06BOOHEHHOCTN HEMTN.

 [loBblWeHUe CTeneHn akTUBHOro BO3OEWUCTBUA Ha MNnacT C Lenbio

NHTEeHCMdMKaumm NnpmuToka dritomnga.

* [loBblweHue 9PPEKTUBHOCTU HArHeTaTemnbHbIX CKBaXXWH, OYypUMbIX

AN nogaep’kaHus nrnacToBoro gaBrneHus.
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MpeumyllecTBa ropu3oHTanNbHbIX CKBaXXUH

MpeumyulecTBa ropusoHTanbHbIX CKBaXXWUH 3a CHeT
COKpalleHUA 3aTpaT Ha NPUPOA0OXPaHHbIe
MEepPOoNpPUATUSR

JKOHOMMSA cpencTB NponcxoaunT B pesyribrate YMEHbLUEHUA.

OTHYXXOEHUA 3EMESb,

3arpAaA3HeHnAa nNoBeEpPXHOCTHbLIX N NOA3EMHbLIX BO/ HerTeI'IpOﬂ,yKTaMI/I 7

XuMmpeareHTamum;
obbemMa coopyKaeMblX UHKEHEPHBIX KOMMYHUKaLIUI;
obbema OTXO0OO0B;

BO3JENCTBUSA Ha OKpY’KaloLlyio cpedy npu KUCNOTHbIX obpaboTkax,

rmapopaspbliBax nmnacta, TepMmM4eCKOoM BO3ENCTBUMN.
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HeaocTtaTku ropu3oHTanbHbIX CKBaXXWUH

YBenuueHue obema metpaxa OypeHus rno otaesibHOM CKBaXKMHe.
lNoBbliweHMe cebecTOMMOCTU METPA CKBAXUHDI.

AdrhekTMBHOCTL (A€OMUT) ropM3OHTaNbHOrO CTBOSMIA MEHbLUEe, YeEM

BEPTUKANbLHOIO TakKOn Xe ANMUHbI.

B npouecce akcnnyatauMm [eGuUT ropu3oHTaNbHOW CKBaXUHbI
CHMXaeTcA Oonee WHTEHCUBHO, 4YEM BepPTUKaNbHOW, OOHAKO

HaKonneHHasa Aobblya NoBbILLAETCS.

65



lfogonam gobw vanad v, NPUXDAQRIY ANCA

CraTtuctuka no ropusoHTanbHbIM CKBaXXUHaM

=T OpPHIOHTENLHBI B ChBAM WHiw Boctounoro Bnoxa

. ~@-B epTuKansHu & CxEan uuw B ocrovsoro 6noxa

4 OpMIOMTENBHL @ CRBAX MM NnacTa AC 48

OHITKM
w _—
‘ OHTKM
12000 } D eA0OPOBCKOTO M -HHR

D BAODONCKOTO M -MNR

6000

MR OAWY CABAm Buy Y

2001

1996 2000

Foaw

OGBoaAHEHHOCTL HeTH,
NPUXOAALWAACA Ha OQHY CKBaXXUHY
no ronam paspaborku

O 6aoanennocTs. %

“S-BepPINKANLMN O CKBAX MMl nnacTa AC 48

fopoBana noObIva HedTy,
NPUXOAALAACA Ha OQHY CKBaXUHY
no rogam paspabortku

“*TopraonTansuwe canaxwiw BocTownoro 6nora OHTTKM

“E-Baptunansuu o cxnan wuw BocroynoroBnoxka OMIKM

100

’ AT opnIONTANsHW B CRBAX Wi NRacTan AC 48
90 D OQOpUNCKOrO M MuN

. S Beprenannu e cxoax vnm nnacta AC 489 sgoponceoro
B MECTOpOm SBxnn

“\

0 |
60 |
50
40

1996 1999 2001 2002

2000

Fogs paspaBorem

66



Nebur ved v, t/cyr

CraTtuctuka no ropusoHTanbHbIM CKBaXXUHaM
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@ Knaccudukauuma npocduneu

/M ¢ 6onbwum paguycom KpUBU3HbI
(=062 GtOH/ 10 &)

R=50-300 M
/ CO CpeAHUM paanyCcoOM KPUBU3HbI
i=2-10 GtOH/ 10 &)
k R=6...12 M
C ManbIM paauycoM KPUBU3HbI
v (i=5-10 CGtOH/ &)
kR:o,g-o,a M CO CBepxmManbIiM paauycom
» KPUBU3HbI
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Xapakrepuctuku npocdpuneu

CKkBaXuHbl C OonbwUM paguycoM KPUBU3HDI
NMpeumyuwecraa:

BO3MOXXHOCTb  WUCMOMb30BaHUA OObIYHOIO O60py,EI,OBaHI/IFI N WHCTPYMEHTA

(3abonHble auratenu, YbT, OypunbHbie TpyObl);
OTCYTCTBUE Pe3KMX NepernbosB CTBONA;
OonbLUMe oTXoabl;
MUWHUManbHbIE OrpaHMYEeHNsT Ha ONMHY FOPU3OHTarNbHOro y4yacTka CTBONa;
BO3MOXHO MUCMOSIb30BaHNE BCEX BAPUAHTOB 3aKaH4YUBaHUS.
Hepnocrartku:
bonbLwas gnMHa MHTepBanoB UCKYCCTBEHHOIO NCKPUBMEHUS,
yBenu4yeHue obuiemn rnyounHbl CKBaXKMHBbI;

BO3MOXHbl OCIOXHEHMS B CBA3M C HornbLuon NPOTAKEHHOCTbO OTKPbITOIO

HaKITOHHOro cTBonNa.
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@

Xapakrepuctuku npocdpuneu

CKBaXuHb! CO cCpeAHUM paauyCcoM KPUBU3HbI
lNMpeumyuwiecraa:
YMEHbLUEHHas ONMHa nHTepBana OypeHnsa C OTKIOHUTENEM;

30Hbl BO3MOXXHbIX OCITOXXHEHUI MOryT ObITb pa36ypeHbl BEPTUKAJIbHbIM CTBOJIOM

N o0CcaXeHbl;

TOuka 3abypuBaHMsi HaKIOHHOrO CTBOMA pacnofioxkeHa Onwmke K KpoBre

NPOAYKTUBHOIO rOPU30OHTA, YTO MOBbLILLAET TOYHOCTb NONagaHus B Kpyr gornycka.
Hepoctatku:

Tpe6yeTc;| cneunanbHbIN UHCTPYMEHT ONnA UCKPUBJIEHNA CKBa>XMHbl CO

3Ha4YNTENbHOW NHTEHCUBHOCTLIO;
bonbLre HanpsXXeHna n3rnbda B KONMOHHE Tpyo;

HEKOTOpPbIE OrpaHn4YeHnda Ha annHy ropn3oHTaribHOro Cteorsia.
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@ XapaktepucTtuku npocunein

CKBaXuHb! C ManbiMm paauycom KpUBU3HbI
lNMpeumyuwiecraa:

* TO4Ka 386ypl/IBaHVIF| HaKInoHHOro CtBOJfla HaxoanTCcAdA HenocpeacrsBeHHo B
NMPOAYKTUBHOM TOPU3OHTE, TMMO3TOMY FOpI/I30HT8]'IbeII7I CTBON MOXeT ObITb

NpoOypeH Ha CTPOro 3agaHHOM pPacCTOSAHUN OT KpoBNU (MOAOoLLBbI) nnacTa.
Hepocrartkum:
* [ONVHa ropu3oHTanbHOro CTBosa CyLLECTBEHHO OrpaHNYMBaETCS;
* HM3Ka MexaHun4deckasi CKOpoCTb BypeHus;

* HeoOxogum cneuuarbHbl MHCTPYMEHT (3abonHble paBuratenun, OypunbHbie
TpyObl);
* BO3HMKAKOT NMpobrembl C UccrneagoBaHMEM U 3aKaHYMBaeEM CKBaXXMH, a Takke C

KarimtTaribHbIM PEMOHTOM.
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Kputepuu BbiOOpa npouna CKBaXXUHbI
my6uHa  3aneraHuMA  NPOAYKTUBHOIO  TOPU3OHTA  €ro
XapakTepucTuka.
MuHumanbHaa Heobxoammas rnybuHa BepTUKanbHOro yyacTka.
Tpebyembin oTxon (CMeLLeHune).

KoHcTpykuua CckBaXxuHbl (OmMameTp cTBona, rNybOuHa chycka

o0cagHbIX KONMOHH).
InuHa ropusoHTanbLHOro yyacTka.

BO3MOXHOCTU NPUMEHSIEMON TEXHUKU U TexXHomnorun OypeHus

(otknoHutenun, KHBK, meTtoabl nccrnenooBaHmMsa CKBaXXUH).

Cnocob 3akaHYMBaHUA.
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[NonoxeHue u npocunkt cTBONa B NPOAYKTUBHOM Nnacre
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@ NononHuTtenbHbIe TPeOoBaHUA K OypoBbIM pacTBOpam

MuHMManbLHOEe Bo3gencTBMe Ha NPOAYKTMBHBIN MNacT B CBA3W C TEM, YTO
BpEMS KOHTaKTa pacTBopa C KOMfIeKTOPOM MHOFOKPaTHO BO3pacTaer.

[MOoBbLILWEHHbLIE CMa304YHbIX CBOWCTBA ANl CHMXXEHUSI CUI COMPOTMBIEHUS
OBWXEHUIO KOSNOHHbI BypuInbHbIX TPyO.

lMoBbIWeHHas cnocoBHOCTb K BbIHOCY LLinamMa.

ObecneyeHmne yCTanMBOCTM CTEHOK CKBaXWHbl, TaK KaK HaripaxeHmnd B
BUCSIYEN CTEHKE CKBaXXMHbI DosnbLue, YeM B BEPTUKAJIbHOM CTBOIJ1€E.

NMpu3Haku NNOXon OMUCTKU CKBaXXUHDI
‘Manein 06bemM ygansgemoro U3 pacteopa Lnama.
*YBenuueHue Harpyskmn Ha Kproke rnpu nogbemMe MHCTPYMEHTA.
*BoapacTaHue gasneHnsa dypoBoro pacteopa Ha CTOSIKE.

O6pa3oBaHue canbHUKOB Ha KONOHHe OypunbHbIX TpyO.
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@ MoBeaeHue wnama B HAKNOHHOW CKBaXXUHE NpU OCTaHOBEe
LMPKYNALUKM pacTBOpa

Mpw 3eHNTHBIX yrnax < 30° wnam ocegaet Ha 3ab0e CKBaXKUHbI.

[Tpn 3eHUTHbIX yrnax ot 30° go 60° wnam ocenaeT Ha nexayenm CTeHKe CKBaXKMHbI
N NO Mepe HakonmneHust faBMHOOOpa3HO cKaTbIBAeTCs BHU3, 0bpasys wramoBble
Npobkun. B pesynbraTte BO3MOXHbI MpUXBaTbl NHCTPYMEHTA.

[Mpn 3eHUTHbIX yrnax >60° obpasyeTca ycToMmumBas LUNamoBas nodylika Ha
nexademn CTeHKe CKBaXXUHHbI.

MepOﬂpMﬂTMﬂ Mo NONHOMY yAaneHU wWwnamMma n3 CKBaXxXmHbl

*YBenu4yeHue pacxona 6ypoBoro pacrteopa (40 TPEXKpPATHOro).

‘B npouecce OypeHMs nepuoaUYecKoe pacxaxuBaHue I BpalweHue (ecnn 3To

BO3MOXXHO) MHCTPYMEHTa POTOPOM.

‘[lepeq HapawuBaHMEM W MNOOABLEMOM WHCTPYMEHTA NPOMbIBKA CKBaXWHbl C
pacxaXuBaHueM 1 BpalleHueM MHCTpyMeHTa. Bpems npombiBku B 1,5-2,5 pasa 6onblue,

YyeM ONA BepTUKaNbHbIX CKBaXXWUH Takou e rmyOunHbl U guameTpa.
*[MpomexyToUHbIe NPOMBLIBKM MPU CMYCKO-NOABLEMHbLIX onepauusx (Yepes 100-500 m).
*MopuuoHHan npombiBKa (BbICOKOBS3KMA PacTBOP -00ObIYHbIN pacTBoOp).

OGpaTHan nNpomMbIBKa.



@HPMHMHI:I CHNXeHUA NPOHUNLaeMOCTU NPOAYKTUBHOIO NOPU30OHTa

« 3akynopka nop Teepaon dason pacteopa.

 HucneprupoBaHue MuH, HaxodsLmMXca B nnacte, nNpyu B3aMMOAENCTBUN C
JonneTpoOM pacTtseopa.

« OOpa3oBaHue ocagkoB U 3MyNbCUMA MPU B3aMMOOEWCTBUM pacTBopa U
nnacroBoro dnovaa.

*  YBenu4veHue Bsa3kocTu dntonaa nomg AencTBMEM MONMMEPOB.

Cnoco0Obl 3akaHYMBaHUA CKBaA)XXUH

*OTKPbITbIM CTBOSOM.
*CnyckoM rnepdopmnpoBaHHOIo XBOCTOBMKA.

*Cnyckom aKcnnyaTaLunoHHOM KOIOHbI Cc nocnenyoLmm

LeMeHTUpOBaHUEM U nepdopaunen.

*CrnyckomMm nepgopupoBaHHOro XBOCTOBMKA C Mnocneayrowen rpaBUMHON

HaOUBKOMW.
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@ d®aKkTopbl, BNUAKOLWMe Ha BbIOOP cnocoba 3akaHYuMBaHUA

*Tun konnektopa.
*YCTOMYMBOCTb CTBOMA.
*HeobxoanmocTb n3onaumm 30H HexxenaTenbHOro NpuToka (Boaa, ras).

*BbiHOC necka. B ropusoHTanbHOM CTBOMe BbIHOC MecKa CyLlecTBEHHO Gonblue,

YeM B BEPTUKAIIbHOM.

Bng nocneayowmx paboT € uenbo UMHTEHcudukauum nputoka dnomnga u

KarntarsibHOro pemMoHTa.
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@ O0wue pekomeHpaumm no BLIOOPY cnocoba sakaHYMBaHUA

3aKkaH4YMBaHue OTKPbITbIM CTBOJIOM pauUOHaJsIbHO Mpu HebonbLIOW ASNNMHE
NOPU3OHTAlIbHOIO y4acCTKa, 4TO UMeeT MECTO IMpwn MaliblX pagunycax NCKpmsreHuA, B
yCTOVILIMBbIX nopoadax, Korda BbIHOC MNMecka He3HayuTesieH, a HaJlininme 30H BO4O- U

ra3ornocTyryieHnAa MaJioBEPOATHO.

3akaH4YMBaHUe C uUCNoONb3oBaHMEM nep¢gopupoBaHHOrO XBOCTOBUKA
pauMoHanbHO B CKBaXKMHax CO CpefHUM paguycoM KpUBWU3HbI, HO MOXET ObiTb
MCMONb30BaHO U B APYrnx criydadx, Korga nopogbl OTHOCUTESNbHO YCTOMYMBBI, HO
BO3MOXEH 3HAYUTENbHbIN BbIHOC Mecka, a NPOAYKTUBHbIA FOPU3OHT Bonee meHee
OLHOPOLEH.

3akaH4YMBaHUe LUEeMEeHTUpoBaHMEeM 00CagHOM KOMOHHbI pPauUOHanbLHO B
HEeYyCTONYMBLIX NOPOAAX CO CIIOXKHbIM CTPOEHMEM nriacta, ogHako, BbIHOC Mecka
Npy 3TOM LOMKeH ObiTb HEBENUK, CKBaXKMHaA npobypeHa no npodurnto ¢ 60sbwnm
WU CPEedHUM paguycoM MWCKPUBIEHUS C OONbLIOW ASIMHOW TFOPU3OHTaNbHOMo

cTBona.
/8



@ MpeumyuwiecTBa U HepOCTaTKU CNOCOGOB 3aKaHYMBaHUSA
3akaHuMBaHUe OTKPbLITLIM CTBONIOM

NMpeumyuiecrtBa:
*CyLLeCTBEHHAad 3KOHOMUS 3aTpaTt CPeacTB U BPpeEMEHMN.
HepocTtaTtKku:
*BO3MOXHO 0DpyLLIEHNE CTBONA,
*BbIHOC MecKa;

*TPYOHOCTU MNpu onpeaeneHnn 30H MNOCTynneHus dnonaga B CKBaXXUHY Mpu
npoBeaeHnn paboT C Uenbio MHTeEHCUdMKaLMM NPpUTOKa, Unn ansa N3onsumMm Boao-
ra30HOCHbIX 30H.

3aKaHYMBaHUe Cnyckom nepgopupoBaHHOro XBOCTOBUKA
NpeumylwiecTBa:
*CpaBHUTENbHAsA NPOCTOTa N AeLIeBU3HA;
*3aKpenneHne cTeosia oT obpyLLEHNS;
*CYLLIECTBEHHOE CHWXXEHME BbIHOCA NecKa B CKBAXMHY.
HepocTtatku:
*3aTPydHEHa U30NAUMSa HexXenaTernbHbIX 30H MPUTOKa rOPU30OHTaNbHOINO CTBOMA,
*npobriembl ¢ 06paboTkon CTBOSA C LiENb MHTEHCUdUKALMK NPUTOKA HEDTM.
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@ NMpeumyuwiecTBa n HeJOCTaTKM CNOCOOOB 3aKaHYMBaHUA
3akaH4YMBaHWe CNycCKOM 00caZiHOW KONMOHHbI C LleMeHTUPOBaHUEM
NMpeumyllecTBa:
*[10J1IHOEe UCKIJTHO4HeHne o6pyLueH|/|s=| CTBOIAQa,
*BO3MOXHOCTb o6pa60T|<|/| Bbl60p0‘-IHbIX 30H A4 I/IHTeHCI/ICt)I/IKaLI,I/II/I NPUTOKaA,
e0DOecneymnBaeTcsd yrnpasineHune ra3o- 1 BO,EI,OHe(bTFleIM KOHTAaKTaMMU,

*BO3MOXHa WN30MALUUSA 30H HeXenaTenbHOro NpuToka, Kak Ha HavanbHOW cTaauu,
Tak 1 Npu nocnenywLlen aKkcnnyatauuu.

HepocTtaTtKku:
*[J0POroBU3Ha;
*BO3MOXXEH BbIHOC MeckKa.

CnocoObl BTOPUYHOIO BCKPbLITUA NPOAYKTUBHOIO roOpu3oHTa B
rTOPU3OHTAaNIbHOM CTBONE

« [lyneBaga unu kymynatneHasa nepdgopauns nytem cnycka nepgoparopa Ha HKT.
« [leckocTpyrHas nepdgopaum4.

« PactBopeHne marHmeBbIX 3arnywek nepgoprupoBaHHOrO XBOCTOBUKA MpU
KMCroTHOW obpaboTke.

 MexaHnyeckoe paspylieHne pasbypuBaHMEM  artOMUHUEBBLIX  3arnyLlek
nepdopmMpoBaHHOIO XBOCTOBUKA.

« [ngpomexaHuyeckas nepdgopaums. 80



@ Opyrue obnactu npuMeHeHUA rOpU3oHTaNbLHOro OypeHus

« CTpouTenbCTBO NOA3EMHbIX ra30XPaHUNLL.
« [lerasauus yrosibHbIX nsacTos.

 bBypeHne ckBaxmH C Uenbl0 BOAOMOHWXEHUS nepen  paspaboTkow

MECTOPOXAEHWNN NOoNe3HbIX MCKOMaeMblX.
« bBypeHune ckBaxunH ansa copoca 3arpsA3HeHHbIX BOA,.

* [logsemHag rasuukauma yrren.

81



Tema N21.8

bypeHue cKkeaMdtuH ¢ Kycmoabix
OCHOB8aHUU.
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@ OnpeneneHue

KycTtoBbiM OypeHueM HasblBaeTcsl Takou cnocob, npm KOTOPOM YCTbSA
CKBaXXMH HaxodsTcsa Ha obulen nrnowagke cpaBHUTENbHO HEOONbLUMX
pasmepoB, a 3aboMm B COOTBETCTBUM C TreOSfIOTM4YECKON CETKOW
pa3paboTKu MECTOPOXKAEHUS.
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@ Mpeumywectea kyctoBoro 6ypeHus

1. CokpaweHue 3aTpaT cpeactB M BpemMeHM Ha obyCcTpPoNCTBO
nroLwagoKk nog OypoBble YCTAaHOBKU, NMOABbE3AHbIX MyTen U OpYrux

KOMMYHUKaLUN.
2. YMeHblIeHue 3aTpaT BpeEMEHU Ha BbILLKOCTPOEHHUE.

3. CokpaweHue 3aTpaT Ha 93KcnnyaTauMOHHOe oOcnyxunBaHue W

PEMOHT CKBaXWH.
4. CokpaweHue 3aTpaT Ha NPUPOOOOXPaHHbIE MEPONPUATUS.

NMpeumywecTBa KyctoBoro 6ypeHus
1. [OononHuTenbHble 3aTtpaTbl CPeACTB W BPEMEHM  Ha

NCKYCCTBEHHOE UCKPUBJTIEHUA CKBA>XNH.

2. YBenuueHue ob6bemoB DypeHus.
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@

O0wue TpedboBaHUA NpPU NPOEKTUPOBAHUM
WU NPOBOAKE CKBaXWUH

Mpn GypeHun CKBaXXWMH OOHOrO KycTa [AOIMKHbl MNPUMEHSATLCS

OTKNOHUTENN C OAWMHAKOBOW WHTEHCUBHOCTbLIO UCKPUMBJ1IEHNA, HO HE

6onee 3 rpan/i0 m.

NHTEHCUBHOCTb UCKpuBIiEHNA CTBOJIa B UHTEpBAJi€e YCTaHOBKU

HacOCHOro obopyaoBaHMA OM9 JKCryaTauuum CKBaXXWHbl HE [JOSIKHa
npesbiwats 3 rpaa/100 m.
[My6uHa 3ape3kn HakMmoHHoro cTeona gomkHa 6biTb He MeHee 100 M.

rOpI/I3OHTaJ'IbeIe npoekunn CtBOJfla B WHTEPBAle 6ypeH|/|;| noa,

KOHAYKTOP HaHOcATCA Ha NiaH KycTta B macwTtabe 1:200.
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@ OC00eHHOCTU NPOEKTUPOBaAHUA CKBAXXWUH NPU KYCTOBOM OypeHuu
OnTumanbHoOe HanpaBneHue ABMXEHUA CTaHKa

OntumanbHbiM cuymTaeTca Takoe HOC, npu KOTOpOM HanpaBreHust Ha

NPOEKTHble 3abon ckBaXxuH Onu3anTca Kk NMEepneHOAUKYNApPHbLIM Nno

otHoweHuto K HAOC.
/]
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@ Oco0eHHOCTU NPOEKTUPOBaAHNA CKBAXXWUH NPU KyCTOBOM OypeHuu

OuepegHocTb OypeHUA CKBaXuUH

OuepenHoCTb OypeHusi CKBaXkMH MPUHUMAETCA Crneaylouwen: B nepByro o4vyepenb
OYpATCA CKBaXXWHbI, ONS KOTOPbIX Yron, mamepeHHolin oT HOC [o npoekTHoro
HanpaBneHuss Ha 3aboun no 4yacosown cTpesnke, coctasnsaer 120-240°(1 cexkTop),
npuyemM CHadana bypsaTcs CKBaXXMHbl C 6ONbLWIMMM 3EHUTHBIMW YrIlaMn; BO BTOPYHO
oyepeab OypATCA CKBaXWHbl, ONS KOTOPbIX 3TOT yron coctaeBnser 60-120°(l!
CEeKTOp), W BepTUKalnbHble CKBaXWHbl; B MOCNeAHIOK o4yepeab OypATcA
CKBaXXWHbI, ON19 KOTOPbIX YKasaHHbIN yron orpaHndeH cektopamm 0-60° n 300-360°
(Il cexTop), NnpnyemM cHavyana CKBaXXWHbl C MEHbLLUNMW 3EHUTHBLIMU Yyriiamu.
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@ OCo0eHHOCTU NPOEKTUPOBaAHUA CKBAXUH NPU KYyCTOBOM OypeHuu
FnybuHa 3ape3ku HaKNOHHOro cTeona

[MybuHa 3ape3kn HaKNoOHHOro cteona npun ébypeHun ckeaxkmH | n |l cekTopos
ONs NepBOW CKBaXXUHbl MPUHMMAETCS MUHMMArbHOW, a AfA nocneayroLlmx-
yBenununeaetca. Bo |l cekrope [gonyckaeTca OnA MOCMenyoWnX CKBaXXUH
rMybunHy 3ape3kn HaKNOHHOro CTBOMA YMEHbLUATb TOMbKO B TOM Cllydae, ecnu
pa3HOCTb B asuMMmyTax 3abypuBaHusi cocedHMX CKBaXkuH cocTtaBnsetr 90° wu
bonee. [na ckBaxuH lll cekTtopa rnybuHa 3ape3km HakKMOHHOro cTBofia Angd
oYyepeaHoON CKBaXWHbl MNPUHUMAETCA MeHbluen, 4YemM Ona npegbiayLlien.
PaccTtosiHMe no BepTukann mexay Todkamu 3abypuBaHUs HAKNOHHONO CTBOMa
ONa OBYX COCEOHUX CKBaXXWH OOSMKHO ObiTb HEe MeHee 30 M, ecnu pasHOCTb B
NPOEKTHLIX asnmMyTax CTBOSIOB cocTaBnseT meHee 10°, 20 m, ecnn pasHOCTb
asnmyTtoB 10-20°; u He meHee 10 M BO BCeX OCTalbHbIX CIlydasix.
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@ OnTuMmanbHOEe YMCNO CKBaXWUH Ha KyCTe
Yucno ckBaXuH B KycTe onpeaensieTcsl ¢ TOYKU 3peHUs:
l 5y Otodtgd s OfmdetsMmis d
U onded YJoSLddBs ) desie R SWS o O d dz
CCBdtsBd yuyhd@zprhestse tc O.L dztsis d

1. B uenax f sy Otedzs 2 L 51 OMmdzsdpeafnBHO yCTaHOBMEHO, 4TO
CyMMapHbI OeOUT CKBaXXMH B KycTe He OosmkeH npesblwaTte 4000 Tt/cyT npwu

razoBom dhaktope He 6onee 200 m3/m3.

2. Clsj n dzd yJ 18 &8 23jeHna makcMmanbHOE YMCIO CKBaXWH B KycTe N ...
onpenenseTcsa n3 BblpaxxeHnd

2
n "% t=p-h

maxXx t

rae @y, - MakcumanbHOe HOPMaTUBHO YCTaHOBMEHHOE, NGO npeaensHo
BO3MOXHOE OTKITOHEHME CKBaXkMHbl OT BEpTUKanu ANfsl UCMonb3yeMon TEXHOMOrn
HanpaBneHHoro OypeHus; t - MNMNOTHOCTb FEOMETPUYECKON CEeTKM paspaboTku
MecTopoXxaeHus; b - paccTosiHMe No ropu3oHTann mexay psaamm cetku; h -
PacCTOsIHME MO FOPU3OHTaNM MeXay CKBaXXMHamMu B psay. 89



@ OnTuManbHOE YUCNO CKBaXUH Ha KyCTe

C1 € tsdzts d&3d Y Joaxd I3seHnsa npm KyCToBOM DypeEHUH:

* COKpalwjaloTcA 3aTpaThl CPEACTB Ha COOPYXEHMEe OCHOBaHWW
nog OypoBYH, MOHTa)XHO-AEMOHTaXHble paboTbl, CTPOUTENLCTBO

nogbesgHbix nyten, J19OI1, HedbTenpoBodoB U T. 4.,

* BO3pacTalT 3aTpaThl Ha OypeHMe CKBaXWH B CBA3UN C

HEOBXOAUMOCTbLIO UX NCKYCCTBEHHOIO MCKPUBJIEHUA,
* yBelnmnuiMnBeaeTCcsa ANMUHa CKBaXnH MNno CrBorIly.

npl/l onTMManbHOM 4YUuCne CKBaXUH B KyCT€é CTOMMOCTDL

KaXkdon U3 HUX DyaeT MUHUManNbLHOMW.

90



@ CneunanbHble OypoBbLie YCTaHOBKMU

BY 2500 3YK e
BY 3000 YK

BY 3000 9YK - 1

BY 3200 /200 9YK - 2MS
BY 3200 /200 9YK - 2M2
BY 3200 /200 3K - BM
BY 3900 /225 3K - BM
BY 4000 /250 3K - BM
BY 4500 /270 3K - BM
BY 5000 /320 9YK - A

- T
7




(7

Tema N21.9

Zpyaue mexHono2uu HanpaeneHHoz20
6ypeHuna. bypeHue 0ononHUMEnNbHbIX
CMeonoea.

92



@ PaunoHanbHana obnactb NpUMMeHeHuUs

‘0e3peUcTBYOLME CKBaXWHbI B pesynbrate CroXHOW aBapum C

noas3emMH

‘CKBaXXWHbl C pAedekTamu B 3IKCNNyaTalMOHHOW KOMOHHe (cCrom,

CMSTME UM CMELLEHME), He NoAaAaLWMMUCA UCNPABIIEHNIO;

*BbIObIBLUIME U3 3KCNNyaTawuuu BCNeacTBME HapyLleHUst Npu3aboriHoN

30Hbl, BOCCTAaHOBUTb KOTOPYIO HEN3BECTHbLIM CNocoboM HEBO3MOXHO,;

*CKBaXMHbI, B KOTOPbIX Mpu OMNpobOoBaHMM MPOU3OLLINN MNPOPbLIBLI

BbICOKOHANOPHBIX NOAOWBEHHBIX BOA, HENMoOAOAaOWUNXCA N30JTALUN,

*pacrono}eHne Ha yyacTkax, rae rno YycrioBUsiM, COCTOSIHUIO pa3paboTku

Mnacta N 3IKoOnormM4eCKum COOGpa)KeHMFIM 6yp|/ITb HOBbIE CKBaXWMHbI

Heuenecooﬁpa:mo.
93



@ NMpobnembl npu 3adbypuBaHMn OOKOBLIX CTBONOB

*Gonbwana rnybuHa 3apeskn BTOPOro CTeona;

*ManbIA OnaMeTp CTBOMAa, NO3TOMY BCe O0OOpydAOBaHME W MHCTPYMEHT WUMEIoT
CYLLIECTBEHHbIE OrPaHNYEHNs B NONepeYHbIX pasMmepax;

*Gonbwan NHTEHCUBHOCTb NCKpuBIieHNA AONOJTHUTESNTbHOIO CTBOJA,

* OPUEHTUPOBAHME OTKINOHMUTENEN NPOU3BOAMTCA B 0OCaAgHOW KONOHHE, MO3TOMY
oObluHbIe MeTOoAbl He MOTYT ObiTh UCNONL30BaHbI.

MecTo 3ape3ku BTOpPOro CTeona AOMKHO YAOBNETBOPATL
cneaylowmum ycnoBuam

*MakcumanbHas BO3MOXXHas rnyounHa.

Mexay mydprammn obcagHON KONMOHHBI.

*B nHTEepBane ycton4ymBbIX NOPOA, HE CKMOHHbLIX K OCbINaHUIo.
[1pn kKa4ecTBEHHOM 3aTPyBHOM LEMEHTUPOBAHUM.
*OTCYyTCTBME BTOPOU KONOHbI 06CcagHbIX TpyO.

«ObGecnevyeHne noacevyeHnsi NPOAYKTUBHOIO ropM3oHTa B 3afaHHOW ToYke npu Tpebyemom

oTXode n 3EHNTHOM Yyrrie. 94



NocneaoBaTenbLHOCTL BbINONHEHUA padoT

. obcnegoBaHue u Bbl60p MeCTa B KOJIOHE AJ14 BCKPbITUA «OKHa» UJTIN Bblpe3aHne
y4acCTKa KOJ1OHHHbI,

. BCKPbITUS «OKHa» UIK Bbipe3aHne y4acTka KOMOHHbI;
. 3ape3ka BTOPOro cTeorna u bypeHue 1o TpebyemMon rmyouHsbl;
. KOMMJIeKc reodunsnyeckmx nccneqoBaHui;

. CMYyCK SKCHﬂyaTaLLMOHHOVI KOJNMOHHbI NJTN XBOCTOBUWKaA,

o O A W N

. BTOPUYHOE  BCKPbITUE MPOAYKTUBHOINO ropu3oHTa (npu HEOBXOOMMOCTK).

CnocoObl 3a0ypuBaHmMa ONONHUTENbLHOrO CTBONA

Bbipe3aHue 3KcnnyaTaLw|0HHOl7l KONOHHbLI Ha gnuHy 10-12 meTpoB C MNOMOLLLIO
cneunanbHOro Bbipesatowero ycrtponucrtaa. [lanee ueMeHTUpoBaHMe 3TOro yy4acTka cTBosia U
BbllLe BblIpe3aHHOM YacTu KOMOHHbI Ha 10-20 m. [Mocne O3L 6ypeHne LEeMEHTHOro KaMHs

KOMMOHOBKOW C 3a00WHbIM ABUraTenem n oTKNOHUTENEM.

*YCTaHOBKa B CKBaXXMHE OTKIIOHAKOLWENO KrnHa, BO3MOXHO C LHeMEeHTUpoOBaHNEM €r0. 3atem

BCKPbITUE «OKHa» B 3KCNNyaTalMOHHOW KONOHHEe paiibepom (HabopoMm paibepos)

N ganbHenwee dypeHne cTeona.
95



CnocoObl 3ape3ku 6okoBoro cteona

lNocnepoBaTtenbHOCTL OypeHUunA
METOAOM Bblpe3aHUA KONOHHDI

NocnepoBarenbHOCTL OypeHUsA
MEeTOAOM NPOpPEe3aHUA «OKHa»

96




HeoGxoaumoe cneynanbHoe 06opyaoBaHue U MHCTPYMEHT ANA
3abypuBaHua AONONHUTENbHLIX CTBONOB

* YHunBepcasnbHoe BblpesatoLiee yCTPOUCTBO UN KIMHOBOW OTKITOHUTENb.
» Habop panbepoB nnm BUHTOBOW ABUraTenb — OTKNOHUTEND.
» OpwueHTaTopbl OTKIIOHUTENEN B 00CaAHON KONOHHE (MarHUTHOW cpeae).

* ManorabapuTHble TeNecucTemMsil.
Mpeumyuwectea metoana 3abypuBaHua

NMpeumywecTea meTona 3abypusaHus AONONMHUTENLHOro CTBONa Npope3aHuem
OONONHUTENLHOro CTBONA Bhipe3aHMeM 4YacTu «OKHa»
06caaHoi KONOHHI * BblCOKast TOHHOCTb OPUEHTUPOBAHMS.
* YMeHblueHne BeposaTHOCTM ocnoxHeHun npu CI1O. +  BO3MOXHO MCMONb30BaHIE POTOPHOTO
« Tpwn Heydaye MOXHO NOBTOPUTL 3abypuBaHuUe. crnocoba bypeHus.
* /13 0QHOro «OKHO» MOXHO NPOBYPUTEL HECKOMBKO * Manbii 0bbem hpesepyemoro MeTanna.
CKBEKMH. Hepoctatku metoana
Hepocratku meTopa *  BO3MOXHbI OCIIOXHEHWS NpY CNycKe KMuHa.
» Bonblune 3aTpaTtbl BpEMEHUN Ha Bbipe3aHNe KOFOHHBI. + BO3MOXHbI NPOCAAKA MAM MPOBOPOT KINHA
* MeHbLlas TOHHOCTb OPUEHTUPOBAHUSA npu BypeHuu.

AOTONHUTENBHOTO CTBONA. *  CROXHOCTb KOHCTPYKLIMW KIUHA. 97



@ CnocoObl 3akaH4YuBaHuUA A0ONONMHUTENbHbLIX CTBONOB

AAA

S
5

be3 kpenneHus

CKBaXXUH
C weneBbIM
unu
N o | rpaBuiHbIM
- ) . dunbrpom KpenneHue

XBOCTOBMUKOM C
E j NS LleMeHTUpPOBaHU

@‘— ............................

i

AAA

98



(7

Tema N21.10

Zpyaue mexHono2uu HanpaeneHHoz20
6ypeHua. MHO20CMEBONbHbIE CKEANCUHbI.

99



@ NMpeumyuwiecTtea MHONOCTBONbHbIX CKBaXWUH
[maBHOe npemmyLecTBo COCTOUT B yBeEJNTMYEHNE NMIToWaan KOHTaKTa CKBaXUHbl C NMPOAYKTUBHbIM
MmnacToM.

B pesynurare:

*  yBENMUYMBAETCS NMPOU3BOAUTENBHOCTb CKBAXXUHbI;
*  NoBbIWAETCA KO3 PULMEHT n3BneyeHna gpnonaa;
*  CHWXaeTcs genpeccus Ha nnacT, BCneacTBMe Yero yMeHbLUIaeTCH BbIHOC Necka, NPpUTOK BoAbl;
*  MHOrOCTBOSIbHasi CKBaXXMHa nepecekaeTt U coeMHSAEeT MHOIOCMOWHbIE HEOOHOPOAHbIE 3anexu;
*  yMeHbLUaeTcs NoTpebHOCTb B YCTLEBOM M HACOCHOM 000pya0OBaHUM NpU 3KCyaTauum CKBaXWHbI;

*  yMeHbLLaKTCH 3aTpaThl Ha NPUPOOAOOXPaHHBIE MEPONPUATHS.

HepoctaTkm MHOMOCTBONbHbLIX CKBaXXUH
b o Oteds ' dzts endstodf tzgf o SHi tfls p 93 B ts dzded Idnilsc’ tsopz tsd

1  BBRaSHd B HGftsdddlsj d disj teBttzHtseaOdzdy d M Jjydc

g dzs ) dzOW Isj - dz

Do o P Do

@
NOR
)
7}

e

slh j flse j dedzts j
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@ Bo3MoOXHble CXeMbl pacnonoXXeHUa AONONMHUTENbHbIX

CTBOJ10B B nNnacTe

1. [1Be pacxoaswiMecA B NPOTUBONONOXHbLIE CTOPOHDI

CKBaXXMHbI. B 3TOM cnyyae yMmeHbLLAOTCA NOTEpU [AaBreHus

Ha TpeHue dnouaa B npouecce akcnnyaTaumn.

2. Hapannenbﬂble AoONOoNHUTeNbHbLIE CTBOIbI

BEPTUKANbHOW MNNOCKOCTU. Takne CKBaXKMHbI

9P PEKTUBHE

| B CJTOUCTbIX KOJUJTEKTOPAX.

B OQHOM

Hanodonee

3. JlononHutenbHbie CTBONbLI pacnonaralTcA B OOHOW

ropusoHTan

LHOWU nNNOCKOCTU. Takume CKBaXXMHbI

H

anbornee

HU3KNM

MNacTtoBbiM AaBlieHNEM N OANAd U3BIEYEHUA TAXKESIbIX HGCbTGVI.
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PauMoHanbHan o6nactb NnpumMeHeHUs

1. 3anexun Takenon HeTN, UCTOLLEHHBbIE 3anexun C
HU3KUM NS1acTOBbIM OaBNeHue.

2. 3anexun C¢ HU3KOM MPOHULLIAEMOCTbLIO UMK
Manon eCTeCTBEHHON TPELLMHOBATOCTLIO.

3. ToHKocnoucTtble nnactbl WU  MHOIQOCIOWUHbIE
3anexmu. [MonoroHaknoHHbIE NONONMHUTENbHbIE
CTBOIbI NepeceKkarT HECKOSTbKO NMponnacTk

4. ObocobneHHbIe YacTu 3anexu.




Knaccudgukauma BuaoB COUNeHEeHMN OCHOBHOIO U
X CTBONOB

Rgean vl

RRIEHTE

AN

1. OTKpbITbIA AONOSIHNTENbBHLINA CTBOS, OTKPbITHI OCHOBHOM CTJon (6e30nopHOE CoYNEHEHME).
2. ObcaxeHHbIn 3aUeMEeHTUPOBAHHbLIMK  OCHOBHOW  CTBOST M OTKPbITbIA, WM YAaCTUYHO
3aueMeHTUPOBAHHbIAN XBOCTOBUK B AOMNOSIHUTENBHOM CTBOJSIE.
3. OO6cCaxXeHHbIN W | 3aueMEeHTUPOBAHHbIAN OCHOBHOMW CTBOST C HE3aUueMEHTUPOBAHHbIM XBOCTOBMKOM B
AOMOMHUTENBbHOM CTBOSE. XBOCTOBMK MEXAHMYECKM MNoACOeAMHEH K rfaBHOMY CTBOMy (coeduHeHue
NoKa3aHo KpacHbIM LIBETOM).
4. O6cCaxeHHbIn U 3aUeMEHTUPOBAHHbLIA OCHOBHOM CTBOM |C 3aUEMEHTMPOBAHHBLIM MEXaHU4EeCKU
noacoeauHEHHbIM K OCHOBHOMY CTBOJSTY XBOCTOBUKOM, OMNYLLUEHHbIM B 4OMNOSTHUTESbHbBIN CTBOJT.
5. ObcaxeHHbIn 3aUEeMEeHTUPOBAHHbLIM  OCHOBHOM CTBOST W He3aueMeHTUPOBaHHbIL nnn
3aUeMeHTUPOBAHHbIN XBOCTOBUK, rMOpPaBAMYECKU U30NUPOBAHHLIA U FepMETUYHbLIA 33 CYET YCTaHOBKMU
nakepoB, CaribHUKOB.

6. O6CaXeHHbIN 1N 3aLeMeHTMPOBaHHbIA OCHOBHOM CTBOM U 3aLEeMEeHTUPOBaHHbIE XBOCTOBUKU B OBYX
AONONHU-TeNbHbIX cTBonax. CouneHeHne obpasyeT eanHoe Lenoe ¢ KOfIoHHOM OCHOBHOMO CTBONA. 103
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TexHonorus cTpouTenbCTBa COMJIEHEHU OCHOBHOIO U
A0ONONHUTEeNbHOINo CTBONOB

A uf smss
A wftsmss

ftcj Ho Otcd Is j dz' dats
9" teJ L Odgd W
A Ljtedsd Isdyde §

Cnoco0 3abypuBan TBONOB U3 NpeaBapuUT
Bblp;:iaHHblx OKOH B 00cagHoun konoHHe (OK)

MepBbik 3Tan

3 BEP— Opnesmipy lowan
Ml wens

; it B4 B — By pe HHi
Bepxini nas —SEAB  nasbypusaemelit
GEE  natpybox
M A e 3apanee
ALFA  BLIPE3aHHOE OKHO
AERE ¢ nokpbiTem
YperaHoait SRR 13 KOMNOSUTHOr O
wanonHuens EEEAEY wmatepuana

Al E4 £ OpuenTupyiowian
APt LWens

B obcagHon Tpybe
OKHa, KOoTopble

pa3dbypmBaemMbiM nar

[0X0OMTb A0 YeTbipex (KBagpOCUCTEMBI), pace

mMexay OKHaMum OKOJ0 2 M.

OK ornyckaetcs

Ha MOBEPXHOCTU BbIPE
N3HYTPU nepekpb

pyb6koM. KonmyecTtBo OKOH

Ha

97 toj L Odzdz 7
(WtejL jtoso Oded ™)
Mg Hddz ded ™ .

s

'eNMbHO

>3al0TCA
BAKOTCA
1 MOXET

LTOAHUE

Tpebyemyto rnyouny,

OPUEHTUPYETCA TMPOCKO-NMNYECKUM OPUEHTATOPOM W

LEMEHTUPYETCA.
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Cnoco0 3abypuBaHuMa 4ONONMHUTElNbHbLIX CTBONOB U3
npeaBapuUTenbHO Bbipe3aHHbIX OKOH B 06cagHOW KONOHHEe

Bropou atan

Pa30ypnBaeTcst BHyTPEHHUI NaTpybOK 1 LLIEMEHTHOE KOMbLO.

OnyckaeTcss U3BNEKaeMbl OTKITOHSOWMA  KITWH,
opuneHTupyetca npotne okHa B OK, nssnekaetcs
crnyckaemMbll UHCTPYMEHT.

% Cnyckaenen
d VHLTDYMEHT

T YeTBepThii 3TaN
Gl — : -
Il 2 g~ Drenonsouww

EypeHVIe AONOJTHNTESIbHOIO CTBOJ1a A0 !
N KRN

NPOEKTHOW rMy6uHbI.

Opresirnpoza-san
OOOPE KIHA
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Cnocob 3abypuBaHna 4ONONHUTESNbHbLIX CTBONOB U3
npeaBapuUTeNnbHO Bbipe3aHHbIX OKOH B 06CcagHOWN KONMOHHEe

MaTtbin 3Tan

3BnekaeTcss OTKMNOHAWLWINKA KINMH K onopa
KnnHa. Ymctutca ocHoBHom cTBon.  Onepauuun
NOBTOPSAIOTCH U OypATCA BTOPOW TPETUIA] YETBEPThIN
\ OONONMHUTENBHbIE CTBOMbI.

2 B Viserpymesr
ms
YCTaHOE M
XEOLTOEMES

\ LLlecTon atan

\  YCTaHaBnMBaeTcsi MHOropasoBblii OMOPHbIN
\ yCTaHOBOYHbIN MHCTPYMEHT.

Onyckaetcs XBOCTOBWK. HapgcraBka
XBocToBMKa doukecnpyetcs B okHe OK.

Ceabmon atan

LlemeHTauua XxBoCTOBMKA.
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Cnoco0 3abypuBaHua 4ONONMHUTENbHbLIX CTBONOB U3
npeaBapuTenbHO Bbipe3aHHbIX OKOH B o6cagHou
KONOHHEe

BocbmMmou atan

, BbiMblBaHMe LUeMeHTa Hag  MHOropasoBbiM  OMOPHBLIM  YCTAHOBOYHLIM
MHCTPYMEHTOM:

NeBATbIW 3Tan

L% M3BnekaeTcs MHOropasoBblii ONOPHbIN YCTAHOBOYHbBIN MHCTPYMEHT.

NecaTbiX 3Tan

—
N

710N S WA ZTUN S WA 710N S
LRI SINIVA ST

YcTaHaBnMBaeTCad  BHYTPEHHUN  OMOPHbIU
natpybok ana  dwukcaumm  XBOCTOBUKA,
obecneunBatowmin n3bmpaTenbHbIM JOCTYN B
[OMOMHUTESbHbIN CTBOM. 107
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Cnocob dpesepoBaHuna okoH B OK

MNepBbin 3Tan

B KonoHHy obcagHbix Tpyd B TpebyemMom MecTe YyCTaHOBUTb
pasgenutencHyto BTYrKy (ICC) ¢ opneHTUpyowmm nasom.

BTopou atan

AT SO T T

e A Y R L oy N R Ly R PN S P R e Ly

Ioc a30ypnTb  LEMEHTHbIA  CTakaH, O4YuCTUTb Nas3
a3genuTenbHOM  BTYNKM  (cneunanbHOe MNOKpbITUe
penoTBpallaeT npunmnaHne ueMeHTa K nasy).

lpn HeobXxoaUMOCTM ANt OYUCTKU nasa UCMOoNb3YyeTcs

TPYWHBIN NHCTPYMEHT.

QO /|1 3T T

Tpetun atan

‘ ';‘mﬁl,lmlllll | AR B TADTETS 7oA LTS

keporaxsiizon G MOMOLLBIO  YNBTPA3BYKOBOrO  MOCTpOMTENs
veofpaxemel  pzoBpakeHuid,  onyckaemoro  Ha  kabene,
onpeaenseTcs opueHTaums nasa

.- ‘:‘! pasaennTenbHON BTYITKU.

=

Bypoeoe
AonoTo

-
Aal
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Cnocob ¢pesepoBaHuna okoH B OK

YeTBEepThiN 3TAN

gpesepii  Ha ~ MOBEPXHOCTU KNMMH  OpUeHTUpyeTcH

g OTHOCUTENTbHO LUMOHKM Onopbl B Tpebyemom
HanpaBneHUn U onyckaeTcs B CKBaxuHy. [ocne
Cnycka LUMOHKa Onopbl BXOOMT B nas

E;;L““‘“““‘“‘“ pasgenutenbHOu BTYMKW, WU KNWH 3aHUMaeT B
CKBaXXMHE HYXHOe mnoroxeHne. Cnyck KnunHa

g’gggﬁ,};; NpPON3BOANTCA BMECTE C JOpe3EpOoM.

onopa KnukHa

—h Y o

o [l |
LI
S AETSY

ol P T L N o per ot SN s s T M RN S e e
H 1IN [

MNaTein 3Tan

12l Lot

[lpy co30aHUM OCEeBOM Harpyskum cpesaeTcd
LUNUNbKa, coeanHsaoLwas gpesep u KIuH.
B obcagHon KonoHHe dopesepyeTca OKHO.

:
]

.
I‘:'
WD
4l

VN

—

LLlecTon atan

e T )

3 ckBaXXuHbI n3BnekaeTca cHavana dgpesep, a
3aTeM OTKITOHAKOLLMNIN KIUH.

e L A o e L T S e 2 A T e o S e e o
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Muaro-
pa30Bblit
ONOPHbIA

ycraHo-

BOYHbIA

WHCTPY MEHT

(ROT)

-

CLlall
W TR T o T o S

N=—

Cnocob ¢gpesepoBaHusa okoH B OK

Ceabmon atan

[locne  4YUCTKM B CKBaXWHY
MHOropasoBbIN OMOPHbIN YCTaHOBOYHbIN
NHCTPYMEHT. Ero onopa Takke WMEET LUMOHKY,

BXOOSLLIYIO

BypeHve o

Ty

P B

i
|
|
|
|
|
i
i

LI L=

o Bl % i T WA ™
1
L)
L}

._,,\

- ‘A -
dalml)
==

onyckaeTcs

B Nna3 pasaenutensHon B

Tynku OK.

OMNMOJIHNTESJIbHOIO CTBOJI1A.

[TYCK XBOCTOBUKaA U €ro e

NeBATbiW 3aTan

>MEHTUPOBaAHUE.

Byposoe
mnoro
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Cnocob ¢gpesepoBaHusa okoH B OK

Hecatbin aTtan

N3BriedyeHune OrNnopHOIro yCtaHoOBOYHOIoO NHCTPYMEHTA.

4 S A et SC e e e 4 e

e e s b o R

n)
5E =
i o
29 o
U'““M n_Hu
mn_“ 0
s O =
- X S
n,m o
To I
£x 5
S
Ha >
O c

R

Onopa

CaTi T L A TR TR TR

BN =

A S WA RSN AN AR s -

IBeHaguaTbIn 3Tan

——
S A AN A R A

BcTaBuTb coeauUHUTEND.
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@ YcTaHOBKa repMeTU4YHOro coeauHeHus
MepBbiA 3Tan

CUCTeMA PaclumpeHne CcKBaXWHbl B MecTe
RapidSeal pa3BETBMEHUS CTBOJ1OB (npwn
HeobXxoaANMOCTH).

Cnyck OK ¢ cuctemon RapidSeal.

Cnyckaenblid
Ha kabene
PECLUMPUTEN

-—— e —— ] N By = -

_’_.,__...____..__———_‘_'—_,l_
2 y
o o — =
- '1

Bropoun aran

PaclumpeHne BbIXOOHbIX OTBEPCTUU
CoeINHEHUS.

B OTMyCKaemMom Ha kabene
pacwupuTene yCTaHOBIEH
3MeKTpMnYeCcKnin Hacoc.
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YcTaHOBKa repmeTuiHoOro coeavHeHuUA

TpeTun atan

Bepxxue
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MNaTtein 3Tan

CnycK 1 opMeHTUpoBaHMe OTKNOHUTENS.
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YcTaHOBKa repmeTuHiHoOro coeauvHeHuA
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(7

Tema Nel1.11

Zpyaue mexHono2uu HanpaeneHHoz20
6ypeHusn. PaduaneHoe bypeHue.
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@ TexHonorma paguanbHoro oypeHus

MNepBbin 3Tan

BypeHune ckBaXuHbIl, Kak NpaBuIio, CO cpegHMM paguycoM KPUBU3HBLI [0

KPOBNN NPOAYKTUBHOIO ropu3oHTa, Cnyck o06cagHOM KOMOHHbLI AnaMeTpoMm

178 ... 273 MM, ueMeHTUpoBaHNe ee. 3aTeM DypeHMe ropusoHTarbHOro

cteona anuHon go 1000 m npn guameTtpe vaule 215,9 mm.

[OpU30OHTaNbHbIN CTBOM OCTAETCA OTKPbITbIM, MO0 Npu HEOBXO0OMMOCTU

KpenuTcsa KOrToOHHOW obcagHbIX TpyoO.

B ckBaxuHy Ha

Bropou atan

myobuHy, raoe nnaHuvpyetcsa OypeHue  nepBoro

AONONHNTENbHOINO CTBOJIA, OIMYyCKaeTCA KOJIOHHa HanpabBJIARLLNX pr6,

OKaH4YUBa

ACH

TKI1OHA

UM KIUHOM. KONOHH

MEHTUPYETCA B

TpebyeMOoM HanpaBreHUn N Ha NOBEPXHOCTU 3aKpennsaeTcs.
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@ TexHonorua paguanbHoOro oypeHus
Tpetun atan

onyckaetca gonoto ¢ ['3[], nmetowem nepekoc 0CEN BEPXHEN N HUXHEN
yacten. HaunHaetcsa GypeHune OOMOnMHUTENBHOrO CTBOMAa C NMNOCTOSAHHOM
0o 1 rpag/m MHTEHCUBHOCTBIO UCKPUBIEHUSA (MO paguycy) A0 NMPOEKTHOU
rMyOuHblI,
[Tpy OypeHMn OCyLLECTBNSAETCA NOCTOSHHLIM KOHTPOSIb 3a TPAEKTOPUEN
OOMOSIHUTENbHOrO CTBOMa, WM nNpyM  HeobxXxoOMMOCTU MNPOU3BOAUTCHA
KOPPEKTMPOBKA TpaccCbl MyTeM MOBOPOTA KOSIOHHbI OYpUnbHbIX TPYD C

3abonHbIM gBuraTenem Ha HeobXoaANUMBIN Yrofl.

[OnnuHa [onoNHUTENBHOMO  CTBON

7 oA

MoXxeT aoxoauts-ao 300 M, ero

LA yit

onameTp oo 112 mm.
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@ TexHonorua paguanbHoOro oypeHus
YeTBepThIN 3TAN

KonoHHa  GypunbHbix  Tpy®  NoOOHMMAaEeTcsl  BHYTPb  KOFOHHBbI

Hanpasnsawwmx Tpyd. OOe KOMOHHblI  OMNyCKalTCsA BHU3  UNKA
NoOHMMAKOTCA BBEPX OO0 MecTa 3abypuBaHUs HOBOrO AOMOSTHUTENBLHOO
CTBOMA, OPUEHTUPYIOTCA B 3aJaHHOM HanpasneHuu, W npoLuecc

NOBTOPAETCA. O6mee KOIMM4eCcTBO AOMNOJIHUTEJIbHbIX CTBOJIOB MOXET

noxoautb oo 100.
MNaTtein 3Tan

[Tlocne 6ypeHusa Tpebyemoro konmyecTBa AOMOMHUTESNbHBIX CTBOSIOB
00e KOSOHHbI TPYyD (OYypuNbHbIX W HanpaensloLWmMX) U3BMeKaTca M3

CKBaXXUHbl. OCHOBHOM W [OOMOSIHUTENbHbIE CTBOJIbI MOIyT ObITb

obopygoBaHbl duneTpamu, MO rpaBUMHON HaAOMBKOW, nnbo

OCTaTbCH OTKprTbIMI/I.CKBa>KMHa rotoBa K aKCrstyatauuu.
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(7

Tema N21.12

Zpyaue mexHono2uu HanpaeneHHoz20
6ypeHusa. [laycmeonbHoe bypeHue.
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@ MocnegoBartenbHoe ABYyCTBONbHOE OypeHue

CyuwHocCTh:

OypoBasi BbllLKAa MOHTUPYETCS HaKMOHHO MyTeEM
YCTAHOBKW MOA [ABe HOrM MnpoKMnagok, mnocne
OypeHnss NepBOi CKBaXXMHblI MPOKMagku CTaBATCS
nog .ABe ApyrMe Horu, u  OypuTtcsa BTOpas
CKBaXXuHa.

Npeumyuwiectiea :

CHWXXEHME 3aTpaT BPEMEHM Ha  MOHTaXHO-
OeMOHTaXHble paboThbl.

HepocraTtku:

rpy3onoabeMHOCTb BbIWKN CHUXKaeTca Ha 15-20%;

BO3MOXHO riepece4eHne CTBOJ10B.
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NMapannenbHoe ABYXCTBONLHOE ODypeHue ogHUM
KOMMNMEKTOM MHCTPYMEHTa

CywHocTb: oaHOM OypoBOM YCTAaHOBKOW NPou3BoaAnTCA bypeHue aOByX

CKBaXXuH. LInkn paboT MOXeT BbITb crieaqyroLwmn,

CkBaxuHa 1 CkBaXXuHa 2
bypeHue TexHONOorM4Yeckmnm NpoCcTon
logbem MHCTPymeHTa CnycK MHCTPYMEHTa

TexHO/TorM4YeCcKMm NPoCToOn
P bypeHune

(MHKNMHOMETPUA, reodU3nNYecKue u

Ap. nccnegoBaHmA )

Heobxoaumo cneuunanbHoe obopyanoBaHue: nepemMeLlaowmmnca KPoHONoK v

[iBa poTopa.
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MNapannennHoe ABYXCTBONbHOE OypeHue AByMA
KOMMNNEKTaMu MHCTPYMEHTA

CywHocTh: BCce Heobxoammble paboTbl BbIMOMHAKTCA MpaKTUYECKN
OOHOBPEMEHHO Ha [OBYX CKBaXWHaX. LIMKN NpoOBEPKU CKBaXXUH MOXKET

ObITb CriegyoWwmm

CksaxxuHa 1 CkBaXXuHa 2
bypeHue nepBbiM KOMNJIEKTOM CnycK BTOPOro KOMM/IEKTa
MHCTPYMEHTA MHCTPYMEHTA
[logbem NnepBOro KOMMJ/EKTa bypeHue BTOpbIM KOMM/IEKTOM
MHCTPYMEHTA MHCTPYMEHTa
CnycK BTOpPOro KomnJaekKTta [logbem BTOPOro KoOMnaekTta
MHCTPYMEHTA MHCTPYMEHTa

Heobxoaumo cneuuanbHoe oOopyaoBaHMe: nepemMeLLaroLLnncs

KPOHOMOK, ABa poTopa, 3ab0MHbIN perynatop nogaym gosnora.
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Cnacu6o 3a sBHuUMmaHue!l!



