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Cpok ciaum CTy/IGHTOM BBITIOJIHEHHOM paboThI: ‘ 10.06.19
Jara Ha3zBanmue pasgesa (moayJs) / BUjg MakcuMaJbHbII
KOHTPOJIA pa6oThI (Mcce10BaAHUA) 0aJu1 pasgena
(Mopay.Jis1)
03.05.19 Onucanue meopemuyeckoul 4acmu npoexma 50
18.05.19 Buvinonnenue pacuemmnoti vacmu npoexma 40
23.05.19 Yempanenue neoocmamxoe npoexma 10
CocraBuil Ipeno/1aBaTeb:
HoaxHocTh (017 (0 Yuenan IMognucek Jara
CTeNeHb,
3BaHHe
AccuCTeHT bonnmapuyk 1.b. -
COI'IACOBAHO:
3aB. kadenpoii (017 (0] Yuenas Hoanuch Hara
CTeNeHb,
3BaHHe
bC Koganes A. B. K. T. H.




MuHucTepcTBO 00pa3oBanns U HaykHu Poccmiickoii ®@exepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE yUPEIKICHUE
BbICILIEr0 00pa3oBaHUs
«HAIIMOHAJIbHBIA UCCJEJOBATEJbCKHUI
TOMCKHA MOJUTEXHUYECKUIH YHUBEPCUTET»

[IIxoJ1a MpUPOIHBIX PECYPCOB
CnennanbHOCTh 21.05.03 «TexHOIOTHS Te0IOTHISCKON Pa3BEIKM
Otnenenue mkonsl (HOLL) Otnenenue medrerazoBoro nena

YTBEPXIAIO:
3aB. kadenpoii KosasieB A. B.

(ITommuce) (MTarta) (®.1.0.)

3A/TAHUE Ha BbINOJIHEHNE BIIYCKHON KBAJU(PUKAIUOHHOI Pa0d0ThI

B dopwme:
JTUIIJIOMHBIN TIPOEKT
Crygnenry:
I'pynna (0]5 (0]
224b 3uHOBBEB MakcuM AHATOIBEBHY

Tema paboThI:

TexHOI0THS U TEXHMKA COOPY-KEHHS CKBAKIH NMPHU NPOBeJAeHUN Pa3BeI0YHBIX padoT
Ha EJKHHCKOM MeCcTOpPOKIEHUH CYJIb(PUIHBIX MeTHO-HUKeJEeBBIX pyaA (BopoHexckas
00J1acTh)

YTBepxkaeHa MPUKA30M JUPEKTOpa (HaTa, HOMEP)

Cpok criauu CTYJIEHTOM BBITIOJTHEHHON paOOThI:

TEXHUYECKOE 3AJIAHUE:

Hcxonnbie naHHbIe K padoTe OOBeKT UcCiIeOBaHMs: EIKMHCKOE MecTOpOXKIeHHE
CYAb(QUIHBIX METHO-HUKEIIEBBIX Pyl

IMepeyens noaJieskanIMX HCCJIEA0BaHUIO, | 1. TexHonorus u TeXHUKa MPOBEIEHUS OYPOBBIX

NPOCKTHPOBAHUIO H pa3paboTke | paGor.

Bompocos 2. BcnomoraTenbHbIE U TOACOOHBIE 1IeXa.
3. [IpoekTrpoBaHuEe TPACKTOPUNA
MHOT'OCTBOJIbHBIX I'€0JIOTOPA3BEAOYHBIX CKBAKHH.




Ilepeyennb rpaguyeckoro marepuajia

1. I'eonmornueckas xapra.

2. ['eonmornueckuii paszpes.

3. I'eonoro-TexHUYECKUI HAPSI.

4, Cxema pa3meleHus 0ypoBoro
000pyI0BaHUA.

S. CxeMbl K pacueTy MHOTOCTBOJIbHBIX CKBa)KUH

KoncyabTanThl 10 pa3esaM BbIIYCKHON KBAIN(UKALNOHHON padoThl

Paznen KoncyabTanr
I'eonoro-meroanyeckasi 4acThb Tumxun T.B
ConuanbHasi OTBETCTBEHHOCTh Bunokyposa I'.®
dunancoBLIN MEHEeIKMEHT,

pecypcodpPpekTUBHOCTL U Peoxaxuna T.T.
pecypcocoepe:kenne

Jlata  BBIZAYM  3aJaHMsI HA  BbINOJIHEHHE BBIIIYCKHOM

KBAJTH(UKAIMOHHOMH padoThI 10 JHHEHHOMY rpauKy

3agaHue BbI1aJ PYKOBOAUTENb:

Yuenas cTeneHs,
J0KHOCTH (1% (0] 3BaHHe Moanucey Jata
Accucrtenrt bonnapuyk 1.b. —
33}13}[1/16 NMPUHAJ K UCIIOJTHEHHUIO CTYACHT:
T'pynna ®UO Moamucs Jara

224b

3uHOBBEEB M. A.




3AJJAHME JIJISI PA3JIEJIA
«TEOJIOTO-METOJUYECKASI YACTh»

CryneHry:
I'pynna ouo
224b 3uHOBREBY MakcuMy AHATOJIBEBUUY
Ixosa HUIp OTtaeaenne (HOLL) BC
YpoBeHnb o6pazoBaHus Coemmanurer HanpasJienne/cneuuajbHOCTh TeXHOJIOTHS reoJIOrNYeCKON
pa3BeaKU

Hcxoanblie nannblie K pa3nenay «I'eoioro-MeToquyeckas 4acTb»:

(BCHIGCTBO, Mare€pual,

IIPUMCHCHUA

1. Xapaktepuctuka 00BEKTa

HCCIICIOBAHUA

npubop,  AITOPUTM,

MeToAuKa, pabodas 30Ha) U

o0jacTl  €ro

[ToneBsie pabOTBI Ha Pa3BENOYHON CTamuU
Te0JIOropa3BeI0UHBIX PadoT

[lepeueHs BOMIPOCOB, MOAJIEKAIIIX UCCIETOBAHUIO, TP

OCKTHPOBAHHUIO U pa3paboTKe:

pabot

1. T'eorpad0-3KOHOMHUYECKUE YCIIOBHSI MPOBEACHUS

AIMUHHUCTpaTHBHOE TOJIOXEHHE paiioHa padoT,
aHanmu3 reorpaguyeckux ¥ KIMMaTHYECKHX
yCcIoOBUiI  paiioHa  paboT, AIKOHOMHYECKas
XapaKTepUCTHKA paiioHa paboT

pabot

2. O030p paHee MPOBEACHHBIX I'€0JI0rOPa3BeI0YHbBIX

OO0beMBl U METOJMKA paHee IMPOBEICHHBIX Ha
Y4aCTKe T'€0JIOrOpa3BeI0YHbIX PadoT

re0JIOropa3BeIouHbIX padoT

3. Teomormueckass  XapakTepucTHKa OOBEKTa

[eosornyeckas, CTpyKTypHasi, JTUTOJOTUIECKasl,
THPOTEOOTHYECKas XapaKTEPUCTHKH paiioHa
pabot

reo0JI0ropa3BeOYHbBIX pPadoT

4. Meroguka  NPOBEACHUS

MIPOEKTHPYEMBIX

BeiOop u omnmcaHHMe METOAMK IPOBEICHUS
OCHOBHBIX BHJIOB IPOCKTHPYEMBIX PaboT

OYypOBBIX Pa3BeJIOYHBIX PadOT

5. Meroauka, 00OBEeMBI W YCJIOBHSA NPOBEICHUS

Bri00p MeToauKH NpOBeACHUs OYypOBBIX paldor,
ompeeiieHue 00beMOB OypOBBIX PaboOT, aHAIU3

T'€OJIOTO-TCXHUYCCKUX YCJ'IOBI/Iﬁ

| JlaTa BbIIauM 3a1aHNs A5 Pa3aea M0 JHHEHHOMY rpaduKy |

3aganue BbIIAJ KOHCYJIbTAHT:

JloJzKHOCTH [)5(0] Yuenas crenenb, Moanuch JlaTa
3BaHNe
JloteHT Tumkun Tumodeit Bacunberuu K.T-M.H.
3a)lalme IMPUHAJT K UCIIOJTHEHHUIO CTYACHT:
I'pynna PO Hoamucs Jara

224b

3uHOBEEB MakcHM AHATOJILEBAY




3AJJAHME JIJISI PA3JIEJIA
«COLMAJBHASI OTBETCTBEHHOCTb»

CryneHry:
I'pynna L5 (0]
224b 3uHOBbEBY MakcnMy AHATOIIbEBUYY
xoaa WP Otnenenue (HOILL) BC
YpoBenb o0pa3oBaHust Crernanurer Hanpagjienne/cnenuaibHocTh TexXHOJIOrug Te0JIOTHUYECKON
pa3BeqKu

Tema BKP:

TexHOoJI0rus M TEXHMKA COOPYKEHHUSI CKBAKUH NMPH 1eTAJBHON pa3Be/iKe MeTHO-HUKeJIEeBbIX Py
Eaxunckoro mectopo:xnenusi (Bopone:kckasi 006,1acTh).

Hcxonnblie nannblie K pa3neay «ConuaibHasg OTBETCTBEHHOCTbY !

1. XapakTepucTrka 00beKTa HCCIeT0BaHUS
(BemecTBO, MaTepHaIL, IPUOOP, AITOPUTM,
METOAMKa, paboyasi 30Ha) U 00JIaCTH €ro
MIPUMEHEHUS

OOBeKTOM HCCIeOBAHUS SBIISIETCS] PYJHOE 30-
noto Ha ydacTke «bpexuns».[loneBsie paboThr
Ha pa3Be0YHON CTaUU T€0JI0r0pa3BeJOYHbIX
pabor.

[TepeueHb BOIPOCOB, MOUICHKAIIMX HCCICIOBAHUIO, TPOCKTUPOBAHHIO M Pa3pabOTKe:

1. IlpaBoBble U OPraHU3ALHOHHbIE BOIPOCHI
o0ecnieyenust 6€30MACHOCTH:

00beKTa McCIeJOBaHMs, TPOSKTUPYEMO padoyeii
30HBI) [IPAaBOBBIC HOPMBI TPYZOBOTO
3aKOHOJATENbCTBA;

— OpraHU3alIOHHBIE MEPOTIPUATHS IPH
KOMIIOHOBKE paboyeli 30HBI.

— creuranbHble (XapakTepHbIe IPU 3KCILTyaTaluH

Tpynooii konekc Poccuiickoit @eaepannu oT
30.12.2001 N 197-®3 (pen. ot 01.04.2019);
I'OCT 12.2.033-78 CCBT «Cucrema cTaHIapTOB
6e3omacHocTy Tpyaa. OOIMe 3pProHOMHYECKUE
TpeOOBaHU.

2. Ilpon3BoacTBeHHAsA 0€30MIACHOCTD:

2.1. AHanu3 BBIABIEHHBIX OMACHBIX (DaKTOPOB U
MEPONPHATHUS 110 UX YCTPAHEHHIO

2.2. AHanu3 BBISBICHHBIX BPEIHBIX (AKTOPOB U
MEpOIPUSITHS IO UX YCTPAHEHHUIO

OnacHeie (aKTOpHbIL:

— JBIDKYIIMECS MAITMHBI 1 MEXaHU3MBI
Pa3IMYHOTO 000PYIOBAHHS;

— OCTpbIe KPOMKH, 3ayCEHHUIIBI M IEPOXOBATOCTh
Ha OBEPXHOCTH UHCTPYMEHTOB TPYO;

Bpenubix dhakTopsl:

— OTKJIOHEHHE TToKa3aTeiel MUKpOKINMaTa Ha
OTKPBITOM BO3JIyXE;

3. DkoJgornuyeckasi 0€30MacHOCTD:

OO0iacTh BO3IEHCTBHUA:

— YHUYTOXXECHHUE U TTOBPEKICHHE TOYBEHHOTO
CII09;

— 3arpsi3HEHUE MTOYBHI,

— YCUJICHHE 3PO3HOHHON OMACHOCTH;

— YHUYTO)KCHUE PACTUTEIBHOCTH;

4. be3onacHOCTH B Ype3BbIYAHBIX CHTYallUSAX:

Hawn6onee Tunmanras YC — nmoxap.

| JlaTta BbIauu 3aianus 1J1 pas3jieia no JUHeiiHOMY rpauky |

33}13HI/IC BbIJ1AJI KOHCYJIbTAHT:

Jlo/zkHOCTH DdUO0 Y4yeHas cTeneHb, 3BaHne Iloanucn JlaTa
JoueHT Bunokyposa 'annna ®enopoBHa Kannunar
TEXHUYECKUX HAYK
3anaHue NPUHSJ K MCTIOJHEHHIO CTY/IEHT:
I'pynna DdPUO Hoamucr Jara

224b

3uHOBREB MakcuM AHATOJIHLEBUY




3AJJAHME JIJISI PA3JIEJIA
«®PUHAHCOBBI MEHEUKMEHT, PECYPCOD®®EKTUBHOCTH U

PECYPCOCBEPEXEHUE
Crygnenry:
I'pynna ouo
224b 3uHOBbEBY MakcuMy AHATOJILEBUUY
IlIxona NP OTtaeaenne (HOLL) OHJI
YpoBenn Coemumanurer HanpasJienne/cnenuuajbHOCTh Texnonorus
o0pa3oBaHus reoJIOrMYECKOM pa3BeKu

HUcxonnbie nanHblie K pasgeny «PHHAHCOBBLIA MeHEIKMEHT, pecypcodPPeKTHBHOCTD U

pecypcochepekeHue:

1. CroumocTs pecypcoB HaydHoro uccienoBanust (HUN): Paccunrars CMETHYIO CTOMMOCTH
MaTepuaIbHO-TEXHUUECKHX, YJHEPTeTHIECKUX, MPOEKTUPYEMBIX I€0JIOTOPa3BeT0YHBIX
(UHAHCOBBIX, MH(POPMAITMOHHBIX U YEJIOBEYECKHX pabot

Hopwmsl pacxoia MaTepuanoB, TapuHbie
CTaBKH 3apabOTHO# IIaThl pabo4YHX, HOPMBI
2. HopMBbI 1 HOpPMaTHBBI PaCXOJJOBaHHUS PECYPCOB aMOPTU3AaLUOHHBIX OTYUCICHUH, HOPMBI
BPEMCHU HA BBIMIOJIHCHUC onepaunﬁ B X0I€
re0JI0ropa3BeIOYHBIX PabOT

3. Ucnonp3yemast cuctemMa Hamoroo0JI0KeHHsI, CTABKH CraBka Hajora Ha npu6sutb 20 %;
HaJIOrOB, OTYMCIICHUH, TUCKOHTHPOBaHUS U KpenuToBanus | Ctpaxossie BHOCH 30%);
Hauor Ha no6asnennyto ctoumocts 20%

Ilepedyenn BONMPOCOB, MOJIEKALIUX UCCIIET0OBAHUIO, IPOEKTHPOBAHUIO U pa3padoTke:

1. OeHKa KOMMEPUYECKOTO MOTEHITANA, TIepcreKTUBHOCTH | CBOI BUIOB U 00BEMOB

W anbTepHaTUB nposeaenus HU ¢ noszuruu re0JIOropa3BeIouHbIX padoT
pecypcodhHEeKTUBHOCTH U PECYPCOCOePEKECHUS

2. [InanupoBanue U GOpMUPOBAHUE OIOKETA HAYUHBIX Pacuer TpynoeMKoCTH pabOT U CMETHOM
HCCIIEOBAHUN CTOMMOCTH MIPOEKTUPYEMBIX paboT

3. Onpenenenue pecypcHol (pecypcocoeperaromieii), ChopmupoBath KajieHIapHbBIHN IJ1aH

(GuHAHCOBO, OI0KETHO, COIIMAIBHON M SKOHOMHUYECKOH | BBIMOIHEHHS PadoT
3¢ (EKTUBHOCTH UCCIIETOBaHUS

‘ JarTa Bplaaum 3ajanus JJISl pa3jeia 1o JuHeitHoMy rpaduky

33}13HI/I€ BbIJ1AJI KOHCYJLTAHT!:

JloJzKHOCTH [01% (0] Yuenas crenenb, Moanuch JlaTa
3BaHNe
Prokakuna TatbsiHa
Jouent K.9.H.
I"'aBpunoBHa

33}13HI/IC NPUHAJT K HCIIOJTHCHHUIO CTYACHT:

I'pynna [035(0] Hoanuch Jara

224B 3uHOBREB MakcHM AHATOILEBUY
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PE®EPAT

KiloueBble ClIOBa: MECTOpOXkIEHHE EJIKHMHCKOe, MeIHO-HHKEJIEBblE DPYIbI,
CKTO-75.

OOBEKTOM HCCIIE0BAHMS ABJIAETCS EJIKHHCKOE MECTOPOKIECHUE CYIb(OHIHBIX
MeJTHO-HUKENEeBBIX py 1 (BopoHexkckas 0051acTh).

Llenp nmanHOM pabOTBI — TEOJOTHYECKOE H3yueHue OOBEeKTa; pa3padoTka
TEXHOJIOTHH MIPOBEICHUS pabor Ha  O0BEKTE; PpPAaCCMOTPEHUE

BO3MOYKHOCTH TIPUMEHEHHSI TEXHOJIOTHH OYPEHHUS MHOTOCTBOJIBHBIX CKBAYKUH.

B mnpomecce pa3paboTku NpPOBOAMIUCH MOJOOP TEXHUKU U TEXHOJOTUHU
COOPY)KEHUSI CKBRXHH B TIpelesiax JaHHOTO OOBEKTa; MPOBEPOUYHBIE pacCUeThl
OypoBOro 000pyI0BaHMs; aHAIK3BI BPEIHBIX U OMACHBIX (PaKTOPOB MPH MPOBEICHUHU
pa3BeOYHBIX paOOT U MEPHI MO UX MPETYNPEKICHUIO; CMETHO-(DMHAHCOBBIC PACUETHI.

B pesynbraTe mnpoekTHpoBaHUA OBUT TPOU3BEAEH NOJA00p OypOBOro
o0OpymOBaHusl AJsl Pa3BEIKH JAHHOTO MECTOPOXKACHHS, YIOBICTBOPSIONIMIA BCEM
TpeOoBaHMSIM; OBUT MPOM3BEACH aHAIN3 BCEX BPEIHBIX W OMACHBIX (DAKTOPOB MpHU
reojoropa3BeIouHbIX padoTax B IMpeaesaax JaHHOrO OObBEKTa; IMPOU3BEICHBI
CMETHO(UHAHCOBBIE PACUYETHI 110 TAHHOMY OOBEKTY.

OcHOBHBIE KOHCTPYKTHUBHBIE, TEXHOJIOTHYECKHE u TEXHUKO-
AKCIUTyaTaIMOHHBIC XapAKTEPUCTUKU: B MPOEKTE MPEAOCTABIIACTCS MOTHOE OMMCAHNE
O0ypoBoit yctanoBku CKTVY-75 1 ee yKOMIUIEKTOBAaHHOCTH; NMIPUBEICHBI TEXHUUYECKUE
XapaKTePUCTUKU KaXKJO0M COCTaBJISIIOIIEH €AUHUIIBI OypOBOW YCTAaHOBKH U OypOBOM
YCTAaHOBKM B II€JIOM; Ha OCHOBAaHUM TEXHUUYECKHX XapaKTEPUCTHUK OypoBOro
o0opy0BaHus, MPOU3BEICHBI TPOBEPOUHBIE PacueThl OYpOBOro OOOpYIAOBaHUS U
pacudeThl peKUMHBIX MTapaMeTpoB OypeHus; Ha OCHOBAaHUH PacyeTOB ObLIT MPOU3BEACH
1o100p NOPOOpa3PyILIAIOUIET0 HHCTPYMEHTA, OypOBOr0 KOJIOHKOBOT'O CHapsAa U €ro
COCTaBJISIOLIHX.

3HaUMMOCTh PabOTBI: MPOBEJIEHHE pa3BEJOUHBIX pPabOT Ha EIKMHCKOM

MCECTOPOKACHNHA Cy.]'IB(I)I/II[HI)IX MCAHO-HHUKCICBbBIX pya C



MMOCJICAYIOIINMHA YTBCPIKACHUCM KaTCropun 3allaCoOB M YTOYHCHHUCM TI'PaHUIT
3aJICTaHUs pyaHOro Tcjia.

B Oynyiiem miaHupyeTcs: B 3aBUCHUMOCTH OT XapakTepa 3aJleraHusi pyJHOro
Tela W KAaTeropuM 3amacoB HayaTb JOObIYY MEIHO-HUKEIEBBIX Py OTKPBITHIM

CIIOCOOOM MJIM C TIOMOUIBIO MOA3EMHBIX BEIPAOOTOK.



ESSAY

The object of the study is the Yolkinskoye deposit of sulphide copper-nickel
ores (VVoronezh region).

The purpose of this work is geological study of the object; the development of
technology for conducting work at the facility; Consideration of the possibility of using
the technology of drilling multi-barrel wells.

In the course of development, the technology and technology of well
construction within the given object were selected; Verification calculations of drilling
equipment; Analysis of harmful and dangerous factors in the conduct of exploration
work and measures to prevent them; Estimate and financial calculations.

As aresult of the design, the drilling equipment was selected for the exploration
of this field, satisfying all the requirements; The analysis of all harmful and dangerous
factors was carried out at geological prospecting works within the given object;
Estimated and financial calculations were made for this object.

The main design, technological and technical and operational characteristics:
the project provides a complete description of the drilling rig SKTO-75 and its staffing;
the technical characteristics of each constituent unit of the drilling rig and the drilling
rig as a whole; on the basis of technical characteristics of the drilling equipment;
verification calculations of drilling equipment and calculations of the operating
parameters of drilling were made; based on the calculations, a rockdestruction tool, a
drilling core shell and its components were selected.

Significance of the work: conducting exploratory work at the Yolkinskoye
deposit of sulfide copper-nickel ores with subsequent approval of the category of
reserves and specification of the boundaries of the occurrence of the ore body.

In the future: depending on the nature of the occurrence of the ore body and the
category of reserves, to start the extraction of copper-nickel ores by the open method

or by underground excavations.



BBEJAEHUE

[IpoBeneHne reonoropa3BeOYHBIX pPabOT CHOCOOCTBYET PEIICHUI0 MAacChl
oOIIEroCyAapCTBEHHBIX W PETHOHANIBHBIX  HApOJHO-XO3AMCTBEHHBIX  3ajau:
CIIOCOOCTBYET PAa3BUTUIO HHOPACTPYKTYPhI, MPOMBIILIECHHOCTH, KOMMYHHUKAIIUM,
MOCTYIJICHUIO BAJIIOTHBIX CPEJICTB B PETHOHAIBHBIA U TOCYAAPCTBEHHBIA OIO/IKETHI,
OpraHu3allid HOBBIX PaOOYUX MECT.

[{eap10 AUIIOMHOTO MPOEKTUPOBAHUS SIBISETCS pELIEHUE KOHKPETHOM 3a/1a4uu
IIpU TPOBEJICHUU Te0JIOropa3BelouHbIX padboT. [Ipu 3ToM HeoOx01MMO 000CHOBATH U
BbIOpaTh TEXHUYECKHUE CPEACTBA, TEXHOJOTHIO, METOAMKY M OpraHU3alUio
reoJIOrOpa3BeIoYHbIX padOT, KOTOpble oO0OecmedyaT MaKCUMaJIbHO KaueCTBEHHOE
U3Y4YECHHE MOJIE3HOIO UCKOIIAeMOTO.

KononkoBoe OypeHHe SBISIETCS OJHUM M3 BAKHEUIIUX METOJOB IOUCKOB
TBEPABIX MOJE3HBIX HCKOMaeMbIX. [IpM 3TOM OCHOBHBIMM KpUTEpPHUSMU KayecTBa
OypoBBIX pabOT cCilyKaT: MOJY4YEHHE NPEICTaBUTENbHBIX OOpa3loB KepHa U
MIPOU3BOAUTEIBHOCTh PA0OT B LEJOM. 3HAUYMTENIbHOE BIWSHUE HA 3TU KPUTEpUU
OKa3bIBAET MPABUJILHBIN BIOOP TEXHOJIOTUN U TEXHUKU BEJICHUS padoT.

B cnenuansHOM BONpOCE TUIMIJIOMHOTO IPOEKTA PACCMOTPEHBI CYILECTBYIOLINE
METO/bl TMPOEKTUPOBAHUS TPACKTOPUH MHOTOCTBOJIBHBIX T'€0JOrOpa3BeIOYHbIX
CKBaXuH. VICXOHBIMU MaTepuaiaMu JJisl IUIUIOMHOTO MIPOEKTUPOBAHUS MOCITYKUIH
MaTepHuabl IPOU3BOICTBEHHOW MTPAKTUKH, TUTEPATYPHbIE UCTOYHUKH, ACHCTBYIOIINE
MHCTPYKIIMM U ykazanus.  [lepBpIM  3TamoM  mOpu  OPOEKTUPOBAHUU
reoJ0ropa3BeJOUHbIX padoT SBISIETCS COCTaBJIEHHE TI€O0JOTHYECKOro 3aJaHMsl.
['eonornyeckoe 3agaHUe COCTABISIETCS MO YTBEPXKIAEHHOW (opme u sBIsAETCA
OCHOBaHHUEM JUIsl Pa3pabOTKH MpoeKTa. B reojsornyeckoM 3aJjaHUM yKa3bIBalOTCS:
CTaausi TPOBElIEHUS pabdoOT, HaWUMEHOBAHHE OO0BEKTa, IMOJIE3HOE MCKOMaeMoe,
MECTOMOJIOKEHHE M3y4aemMoro MECTOPOKACHHUS, Ha3HAuYEHUE pabor,
IPOCTPAHCTBEHHBIE TPAHULIBI O0BEKTA, OCHOBHBIEC OIICHOYHBIE TAPAMETPHI MOJIE3HOTO
MCKOIaeMOTr0, T€0JIOTMYECKHUE 3a/1a4H, UX MOCIEI0BATEIbHOCTh U OCHOBHBIE METObI

PCIICHUS, a TAKKC OKHIACMBIC PE3YJILTATBI U CPOKH BBIITOJIHCHUA pa60T.



BBEJAEHUE

[TpoBeneHne reonoropa3BeOYHBIX pPabOT CHOCOOCTBYET PEIICHUI0 MAacChl
OOILIEroCyAapCTBEHHBIX W PErHOHANBHBIX  HApOAHO-XO3AWCTBEHHBIX  3a/au:
CIOCOOCTBYET PAa3BUTHIO HH(GPACTPYKTYPHI, MPOMBIIIJICHHOCTH, KOMMYHUKAIIUA,
MOCTYIUICHHIO BAJIIOTHBIX CPEJICTB B PETMOHAIBHBIA U TOCYIAapPCTBEHHBIN OIOIKETHI,
OpraHu3allid HOBBIX PaOOYUX MECT.

[{eap10 AUIIOMHOTO MPOEKTUPOBAHUS SIBISETCS pELIEHUE KOHKPETHOM 3a/1a4uu
IIPU IPOBEICHUH I'€0JIOropa3BeA0YHbIX padoT. [Ipu 3ToM HE00X0IMMO 0OOCHOBATH U
BBIOpAaTh TEXHUYECKHE CPEACTBA, TEXHOJIOTHIO, METOJUKY ¢ OpraHu3aIfio
reoJIOrOpa3Be/IoYHbIX pabdOT, KOTOpble oO0OecrnedyarT MaKCUMaJIbHO KadeCTBEHHOE
M3y4YEHHE MOJIE3HOTO NCKOMAEMOTO.

KononkoBoe OypeHHe SBISIETCS OJHUM M3 BAXKHEUIIUX METOJOB MOUCKOB
TBEPJIbIX TMOJE3HBIX HMCKOMAaeMbIX. [IpM 3TOM OCHOBHBIMU KPUTEpPUAMH KayecTBa
OypoBBIX pabOT CIyXaT: IOJy4YeHHE MPEeACTaBUTEIbHBIX OO0pa3uoB KepHa U
IPOU3BOUTEILHOCTS PAabOT B IEIOM. 3HAUWUTEIHLHOE BJIUSHUE HA OTH KPUTEPUHU
OKa3bIBAET MPABUIILHBIN BIOOP TEXHOJIOTUH U TEXHUKU BEJICHUS PadoT.

B cnenuansHOM BOnpoce IUIMIIOMHOTO IPOEKTA pACCMOTPEHBI CYILECTBYIOLINE
METOJbl TMPOEKTUPOBAHUSI TPACKTOPUHA MHOIOCTBOJIBHBIX T'€0JIOTOPa3BEIOUYHBIX
CKBaXuH. VICXOHBIMU MaTepuaiaMu JJisl IUIUIOMHOTO MTPOEKTUPOBAHUS MOCITYKUIH
MaTepualibl IPOU3BOJACTBEHHOM MPAKTUKH, TUTEPATYPHBIC HICTOUYHUKH, ACHCTBYIOIINE
WHCTPYKIIMM W yKa3zaHus.  IlepBpIM  3TarioM  1pu  HPOEKTUPOBAHHUU
reoJIOropa3BeIOYHbIX PabOT SBISETCS COCTABJIEHHE TI'€OJIOTMYECKOro 3a/IaHMsl.
['eonornueckoe 3amaHUE COCTABIAETCA IO YTBEPKICHHOW QopMme U sBISETCS
OCHOBaHUEM JUIsl pa3palbOTKH MpoekTa. B reojormueckoM 3afjaHUM yKa3bIBaOTCS:
cTaaus TpPOBElEHUS padOT, HAWMMEHOBAaHHE OO0BEKTa, IMOJIE3HOE HMCKOMAaeMoe,
MECTOMOJIOKEHHE U3y4aemMoro MECTOPOKACHMUS, Ha3HAYEHUE pabor,

IMPOCTPAHCTBCHHBIC I'PAHUIIBI O6’beKTa, OCHOBHBIC OLICHOYHBLIC ITapaMETPLI IMOJIC3HOTO



HCKOIIa€MOI'0, I'COJOIrN4CCKHUEC 3aJa491, UX ITOCIICAOBATCIBbHOCTE U OCHOBHBIC MCTOAbBI

PCIICHUS, a TAKIKC OKNIACMbIC PE3YJILTATBI U CPOKH BBITIOJTHCHUA pa60T.



1. TEOJIOTO-METOJJUYECKASA YACTb

1.1. I'eorpago-3x0HOMHYECKHE YCJIOBUS NMPOBEIeHUN PadboT

1.1.1. AnMMHHMCTPaTHBHOE 110JI0:KeHHE 00beKTa padoT

Enkunckoe MecToposkaeHue cynb(UIHbIX MeIHO-HUKENEBbIX Pyl HAXOAUTCS
Ha TEPPUTOPHUH BOCTOYHOM 4acTh BopoHexckoil oomactu HoBoxornepckoro paiiona,
o0mm3 crannuu Emanb-KoneHo (6 KM K FOTO-BOCTOKY). MecTOpokIeHne 3aHWMaeT
TEepPUTOPHIO JEPEBHU EllKa, HbIHE aJIMUHKMCTPATUBHO HE CYLIECTBYIOIIEH.

Kommekc Enanckoro u EJKHMHCKOTO MeCTOPOKIEHHMI OTHOCATCSA K HOBOMY,
paHee HeusBecTHOMy B Poccum wu 3a pyOGexoM, BBICOKOHUKEIHCTOMY

HHaTI/IHOI/II[HOMCI[HO-K06EUIBTOBOMy THUITY.

Cxema pasmeLieHua cyNbPUAHBIX
NNaTHHOMAHO-MEeAHO-HUKENEBbIX
MEeCTOPOMACHHUH U pyaoNpPOSBAEHNH
MaMOHCKOT0 W elaHCKOT0 THNOB Ha Kapre
BopoHemckoi obnacTu.

1 HUsHEMAMOKCHDE 13 N6wnediHoe

2 NoAKONOAHOBCHOE 14 BuunoBCHOE

3 Capoecwoe 15 Cesepo-BusHOBCHDE
4  Bocroywo-Canoscxoe 19 Maproscroe

S MNecxosarcioe 20 Hommyckoe

6 Acraxoscxoe 21 AGpamoscHoe

7 WmwHoscxoe 23 Ensmwcroe

8 Basopchoe 24 InCIonanosewoe

9 Cyxobepesoscroe 25 Tpowyxoe

10 Nemposcxoe 26 LUerrpaswioe

11 Wwpreackoe 27 HoBoNOKPOBCHDE
12 ApnoxoBcxoe

PrcyHok | — ADMUHUCTpATUBHOE MOJIOKEHUE paiioHa
TepputopuanbHo OJIM3KO K MeCTy paboT pacrnojokeH XONEpCKUid

3aIl10BCAHHK:



Xov
1N0BENNK

R Kapra-cxema
O. Xonépckoro 3anosegHMKa

Pucynok 2 — Kapra-cxema Xonépckoro 3anoBeJHAKa

[TyHKT yrnpaBlieHHs] T€0JIOrOpa3BeOYHBIMU pabOTaMH PACIIONOKEH B 28 KM,

Ha TeppUTOpHUH EnaHCKOro MECTOPOKIAEHUS CyIb(DHUIHBIX METHO-HUKEIIEBBIX PY/.

1.1.2. Peabed
JIoHCKO€E OJIeICHEHHE CTaj0 BaKHBIM 3TAaroM (hOPMHUPOBAHHSI COBPEMEHHOTO

penvea Boponexckoit obnactu. Tonma apga, MOIIHOCTBIO B HECKOJBKO COTEH
METPOB, MOKPhIBaja OOJBIIYIO YacTh TEppUTOpHUH. B mocneacTsuu, JeAssHON MOKPOB

pacrasi.

1.1.3. Kioumar
Boponexckas 001acTh HaXOAUTCS B YMEPEHHOM KIIMMaTH4YECKOM Tosice. JleTo

OTHOCUTEJIBHO apKoe, a 3uMa yMepeHHo-xosioAHass. CpelHeronoBas TeMiiepaTypa
coctaBisieT okoio 5°C. Cpenneuntonbekasi Temmneparypa cocrasisger okoio 20,5°C.
CpennestnBapckas remnepatypa okosio —9°C. AGCOOTHBIE TeMIEpaTypbl MAaKCUMYyMa
U MUHUMYMa COCTaBJISIIOT cooTBeTCTBEeHHO +43°C u —42°C. Ha cOOCTBEHHOM OTBITE
CTOWT J100aBUTH, YTO B CBETOBOM HMIOJLCKUM JICHb TEMIIEpaTypa BO3AyXa JOCTUTAET
+45°C, BeTep 4acTo MEHSET HalpaBJIEHUE C I0T0-BOCTOYHOI'O Ha CEBEPO-3aIa IHbIH.
Pexxum BhIaZieHUs 0CaJKOB HEMIOCTOSIHHBIN, HO B CITy4ae MPOJIUBHOIO JOXKIS,

JUTSIIIIETOCST OT HECKOJIBKUX JIECITKOB MUHYT 70 12 yacoB u Oosee, 10cTaBKa pabodynx



U TEXHHKH Ha MECTOPOXKIEHHE CHJIBHO 3aTPyJHEHA. JTO TaK e OO0YCIOBICHO
OJIU3KKUM PaCIOJIOKEHUEM CUCTEMBI 03€p, 00J10T U noiiMbl p. Enans.

[Ipomep3anue rpyHTa NpOUCXOAUT Ha riyouHy no 130 MM, MHOTOJETHSS

MEpP3J10Ta OTCYTCTBYET.
1.1.4. PactutenbHOCTh. ZKMBOTHBII MUP

[Topsinka 80% 3emens BopoHexxckoii 00J1acT 3aHUMAIOT YEPHO3EMbI — CAMbIE
IJI0I0POAHBIE TOUBKI 3emiu. TeppuTtopusi 00JlacTH MOJEIICHA Ha JIB€ YacTU — Ha
CeBEpHyI0 (JlecocTenHas) W IOKHYyIO (cTemHas) dvacTh. B Hacrosiee Bpems
npeo0IalaloT  arpoKyJdbTypHbIE JIaHAMA(TBl (TEPPUTOpPUS TMAXOTHBIX YTrOAMI
coctaBiset 62,7% mnnoianu BopoHexkckoit 061acTu).

HenocpenctBenHo  BOAM3M  MecTa  MPOBEAEHUS  padOT  HAXOIATCS
oOpabaTbIBaeMbI€ OJIS JIJIS1 IOJICOTHEYHHKA, 0aX4EeBBIX KYJIbTYP.

OnacHOCTh KMBOTHOT'O MHpa OJIs1 49CJIOBCKA IMPCACTABILAIOT AJOBUTBIC 3MCH,

TapaHTyJbl. DHIIE(PATUTHON ONACHOCTH HE HAOIIOJAeTCsl.

1.1.5. 'mapoceTb

I'uapocers HoBoxomepckoro paiioHa COCTaBIISIIOT TPU KpyIHbIe peku. Peka
EnaHp — MMeeT MPOTHKEHHOCTh 165 KM, momans 6acceiina — 3630 kM2, BIagaer B p.
Casana. Capana umeeT JuMHYy B 285 kM, muomans 6acceiina — 7720 km?. B cBoro
ouepenb, p. CaBana Bmagaer B p. Xon€p, UMEIOIIUAN TPOTSHKEHHOCTh B 979 kM u

mwiomaab oacceira — 61100 kM-

Takum o00pa3oMm, MOWMEHHas HHU3MEHHOCTb MMEET BBICOKHI MPOLEHT

3a007104YE€HHOCTH TEPPUTOPHH.

1.1.6. DxoHOMHUYECKASI XaPAKTEPUCTUKA pailoHa padoT

[To cTpykType xo3siicTBa Boponexckas 0061acTs HHAyCTpHAIbHO-arpapHas. B
COCTaB€ MPOMBIIUIEHHOCTH MPeo0JIajaloT AJIEKTPOIHEPIeTHKA, MAIIMHOCTPOCHHE,
XUMUYECKass HHAYCTPHS U OTPACIH IO TIEpepabOTKe CeMbCKOXO03IHCTBEHHOTO CHIPHA.

Ha nux npuxomutcs okosno 80% oOmiero oobemMa BBITYCKAEMON MPOMBIIIICHHOM



MPOIYKLHH. Orpaciiplo crenuanu3allid — pEeruoHa  SIBJSIETCA  NUIIEBas
POMBIIIEHHOCTH (27%), BTOpO€ 3aHMMAaeT MAIIMHOCTPOEHUE U METAIII000paboTKa
(23%), TpeTbe MECTO — ANEKTPOIHEPTETHKA.

Ha 6a3e pasBemaHHOro MHHEpaIbHOTO ChIpbS B 0oOJacTu paboTaeT psin
npeanpustuii: OAO «IlaBnoBck Hepya» OAO «BopoHexckoe paguoyIrpaBiIeHUE,
Cemunykckuii u  BopoHexckuii KOMOWHATBI  CTpOMMATEpPHANIOB,  XOJJAMHT
«EBpouement rpymnm», 3A0 «KomanuiieHckuii KOMOMHAT CTpOWMATEpUAJIOBY,
«KypaBckuii 0XpoBbIil 3aBOa» U Apyrue. B oOnacTu uier oCBOEHHE MOJ3EMHBIX

MHUHCPAJIbHBIX BOM.

1.1.7. Iyt coob1eHust

TpancnopTupoBka BaxT OT 0a3bl JO MECTOPOXKICHHUS BBIIOJHIIACH HA

aBromoousie 'A3-33081, paccrosiHue coctaBisieT 28 kM, BpeMs €3/bl — 40 MUHYT.

b S
-

Pucynoxk 3 —I'A3-33081 (nmaccaxupckuil)

TpaHCTOPTUPOBKA T'PYy30B U JOCTAaBKAa TEXHUYECKON BOJBI OCYILIECTBIISIETCS
rpy3oBeiMu  MammHamu thna YPAJI-4320. IlepeBo3ka caHel cO CHapsaoM

OCYIIECTBJISIETCS TIpH oMoIiw Oyibrozepa b10M UT3.



Pucynok 4 — CnenrexHuka, UCTI0Jib3yemasi B paboTe

1.2 O0630p paHee NPOBeICHHBIX I'€0J0rOPa3BeI0UYHbIX padoT

[TepBoe nosieBoe 3HakoMcTBO Muxanna Hukonaesuua I'ofyieBckoro, Kyparopa
MunucrepcrtBa reonornn CCCP 1o nBeTHbIM MeTauiaM, ¢ F€0JIOTUEN U T€0JI0TaMH
Boponexckoro permona cocrostiiock jgetom 1961 roma. MiIMeHHO OH OBLT B 4YHCIIE
MEPBbIX, KTO OOpaTWyl CEphe3HOE BHUMAHUE Ha IMEPCIEKTUBHOCTH BopoHEKCKOTO
KPUCTAJUIMYECKOTO MacCHBa.

B 1960-p1e rTomet B BopoHexkckoit o00iacTé  ObUIO  OTKPBITO TSATH
MJIATUHOWTHOMETHO-HUKEJIEBBIX MECTOPOXKICHUI — HuwxnemamoHckoe,
[MoxkonoxHoBckoe, FO6mneiinoe, Enanckoe u EnkuHckoe.

[Tocne otkpeiTus Enanckoro pynonposisienus (1976 r.) Ilpunonckoit KI'PO
BHOBb HauaThl OOIIME MOUCKU PYAHBIX OOBEKTOB elaHCKOro Tuma. B 3To ke Bpems
(1980-1986 rr.) mpoBOAMIKCH pa3BemOYHbIC paOdOThl HAa EaHCKOM M BBISBICHHOM
Enkuackom PYAOTPOSIBICHUSIX u OIICHEHBI pecypchl u 3amnacsl
0JIarOpoIHOMETAJUTLHBIX MEHO-HUKEJIEBBIX Pyl U UX TEXHOJIOTHYECKUE CBOMCTRA.

Enanckoe U EIKMHCKOE MECTOPOXIEHHMS — TIOCHEJHHE KpYIHbIE
MEIHOHUKEJIEBbIE MECTOpOXaeHUsT Ha Tepputopun EBpomnbl. B konne mas 2012 r.
KOHKypcHasi komuccus PocHenp mnpusHanma mnoOenuTesieM B KOHKYpCE Ha TMPaBo
pa3pabotkn Enmanckoro u  EJKMHCKOrO MEIHO-HHUKEICBBIX  MECTOPOXKICHUI
VYpansckytro ropHo-Metamypruueckyro komnanuio (YI'MK), XoTs OCHOBHBIM

MNpETCHACHTOM Ha JaHHOC MCCTOPOXKACHUC CUNUTAJICA (<HOpHI/IKeJ'H)».



1.3. T'eosnrornyeckasi XapakTepUCTHKa O0beKTa re0J0ropa3Bel04HbIX
paodor

1.3.1. I'e0,10r0-CTPYKTYpPHAsi XapaKTEePUCTHKA

1.3.1.1. JIuTos10THYECKASI XaPAKTEPUCTUKA PailoHa padoT

Enanckoe u ENKMHCKOE MECTOPOKIEHHS OTHOCATCS K BbICOKOHUKEIMCTOMY
IUIATUHOMHO-MEIHO-HUKEIIMCTOMY THUIlY PYAHOMAarMaTU4eCKUX CHCTEM, KOTOpPBIE
BXOJST B KOMIUIEKC C OPTONMHPOKCEHUT-HOPUT-IUOPUTOBBIMU CYOBYJIKaHUUYECKUMU
uHTpy3uBamMH. MecropoxaeHusi Obitn  OTKpbITBL B 1970-80-x  rTomax B
KPUCTAJUIMYECKOM (PyHIaMEHTE, 0T MOIIHBIM CJIOEM OCaJ0YHOTO YeXJa.

MHuorouuncienssle pazHopasmephsbie (0T 0,3 10 50 KM KB.) HUKEIEHOCHBIE
Tena HaxoasaTcsl B TamMO0BCKO-YepHBIIIEBCKOM pU(TOTCHHOM CTPYKTYpe, UMEIOIIeH
mmpunHy 10 40 kM u quny cBbie 700 k.

Ha EnxuHCKOM MECTOPOXKIAECHUN OPYIECHEHUE COCPEIOTOYECHO B 30HE CBBILIE
1 kM, rae 6oraTeie pyAbl 00pa3yrOT PyIHYIO 3a1€Kb MOIIHOCTBIO 10 40 M 1
IPOTSHKEHHOCTRIO 6osiee 500 m.

Jlutonornyeckass xapakrtepucTuka CckBaxkuHbl Nel605 mnpexncraBieHa B
Tabmmie 1.

Tabnuua 1 — JIuTonornyeckast xapakTepucTuka ckBaxuHbl Nel1605

O6o3HaueHue WNHurtepBan, m I"opHbie mopoabl (KpaTkue
oT no | MomHoCTE Ha3BaHNA)
0,0 3,0 3,0 CyTIIMHKY C TalTbKOU
, 3,0 | 35,0 32,0 [Tecox MEMTKO3EpHUCTHIH C
SR e IPOCIIOSIMU TJIUH
fo e ol 35,0 | 54,0 19,0 I[ecku ¢ mpocnosiMuU IIINH
j j : 54,0 | 58,0 4,0 [lecyaHUKH, aJIEBPUTEI




[Tponomxkenue Tadauibl 1

=—=—===1 58,0 | 86,3 28,3 UepenoBaHue ajaeBpPOIUTOB,
= o apTHLIUTOB,
apTUJUIUTOIIOA00HBIX TJIHH,
[IECYaHUKOB
: 86,3 | 131,3 450 HeputmMuuHoe uepenoBanue
— aJIEBPOJIUTOB, OOJIATOBBIX
——— IIECYAHUKOB, aPTUILIUTONOI00HBIX
TJIMH, TICCYaHUKOB KBapIIEBhIX
_____ 131,3|136,5 5,2 AprusumiThl Ta0auyHO-3€JICHON
OKpAacKH
136,5 | 165,5 29,0 APTrUJUIUTHI ¢ IPOCTOSIMU
_____________ WU3BECTHSAKOB, B OCHOBAHHUU CJIOS
Ll R i o IIECYAHUKH MEIKO3EPHUCTBIE,
cJ1a00CIIIOIUCTBIE
tLoe.t.".".1181,5|188,5 7,0 [TecuaHuky MEIIKO3EPHHCTHIE,
Tt CIIa0OCITIOTUCTHIE
______ 188,5 | 198,2 9,7 ApPrimuThl TAOAYHO-3€JICHON
—————— OKpacKu
< x_ % 198,2 | 213,0 14,8 N3BecTHSIKM cepble, OKPEMHEIIBIE,
e o ’C x IIECYaHUKN KBapPIIOJICBOIIITATOBHIC
213,0 | 224,0 11,0 [lecuanuku
Ve e MEJIKOKPYITHO3CPHUCTBIC
& 2 224,01 230,0 6,0 Kopa BeIBeTpUBaHMS 110 HOPUTAM
R 230 | 304,0 74,0 Hoputbl MunepanuzoBaHHbIC
SR
% = | *1304,0 | 388,0 84,0 Jlnoputsl
; ' : : ; 388,01 394,0 6,0 HopwuTtbl MeIKO3epHUCTHIC
X X %1394,0 |554,0 160,0 Juoputsl
X X
e 11 554,0 | 654,0 100,0 Hoputhbl MUHEPAIM30BaHHEIE
TR
S/ 1654,0667,0 13,0 Pyanoe Teqo Nel
.
1. 1166706820 15,0 HopuTsl MUHEpaTH30BaHHbIE
KRR
S 7168201 746,0 64,0 Pyanoe Teso Nel
LSS Y
e 1 746,0 | 774,0 28,0 HopuTel MUHEPATN30BaHHBIE
o
) ' 774 |800,0 26,0 HopuTel MeIKO3E€pPHHUCTHIE

s
—
—




B Ttabnume 2 mnokazaHa crparturpaduueckas XapakTEpUCTUKAa CKBa)KUHBI
Nel605 EnKnHCKOrO MECTOPOKIEHUS.

Tabnuna 2 — Ctpaturpadudeckas XxapakTepuctuka ckBaxxunbl Noe1605

['myOuna 3aneranusi, m Crpaturpaduueckoe
oT (kpoBiisi) | 1o (mojgomiBa) | MouHOCTh HOAPASACICHHE, HEACKC
0,0 35,0 35,0 Q-Nz3

35,0 54,0 19,0 Ky lt

54,0 58,0 4,0 Kisv

58,0 86,3 28,3 Dscp

86,3 131,3 45,0 Dsjs

131,3 136,5 5,2 D, ml

136,5 165,5 29,0 D,ar

165,5 188,5 23,0 D, vb

188,5 198,2 9,7 D, cr

198,2 224.0 25,8 D, ms

224,0 800,0 576 PR;2 el

['eonornyeckas KapTa v reoJOrMYECKU pa3pe3 MPOEKTHON CKBAKUHBI

EnxuHCKOTO MECTOPOKIEHUS TIPEACTABICHBI B IpaUuecKuX NMpuiaokeHusx 1 u 2.

1.3.1.2 Ctpykrypa (TEKTOHHKA) 00beKTa

Pa3nuuHple M0 MOLIHOCTH M MPOTSKEHHOCTH PYJOHOCHBIE 30HBI €JIAHCKOTO
TUIIA MECTOPOXKJIECHUMN, CONPOBOXKIAIIINECS PA3IUYHBIMUA IO COCTABY >KWJIBHBIMU
00pa3zoBaHUSIMH (OPTOMUPOKCEHUTBI, HOPUT-NOP(UPUTHL, pPOrOBOOOMaHKOBOE radb0opo,
TUOPUTHI, AUOPUTOBBIE MOP(UPUTHI, TPAHIUOPUTHI) HACIEAYIOT KpPYTOMaJaroIIHii
XapaKTEp M 3JEMEHTHl BHYTPEHHETO CTPOCHHSI MHTPY3MBHO-IANKOBON KOJOHHBI M
CJIOXKEHBI PEUMYIIECTBEHHO BKpAIJICHHBIMH, POKUITKOBO- u
THE3/I0BOBKPAIJIEHHBIMU pyJiaMu ¢ MasioMomHeiMu (0,2...2,5 M, uHoraa a0 3...5 M)
KUJIAMU MacCUBHBIX U OpexuneBuaHbIX (0,2...1,0 M) py.

B 3T0i1 nnuTensHO pa3BUBAIOILIEHCS PyTHOMArMaTHYECKON CUCTEME KUIIbHbBIE

OPTOIMUPOKCEHUTHI SABJSUTMCH HauboJiee paHHEH, MpeaiecTByrome Hoput (2065+15



MJH. JieT) — auoputoBor (2050+14 muH. ;eT) mopomHo# acconumanuu, ¢daszon. B
npenaenax paHee KOHCOJIUJIMPOBAHHOTO CIOXHO AU PEPEHIIPOBAHHOTO
EnansKonenoBckoro mryrona (2090411 min. jet - 2080410 MIH. J1eT) MAMOHOBCKOTO
KOMILJIEKCA OPTOMHUPOKCEHUTHI CJaraioT psii CaAMOCTOSITEIbHBIX JAaWKOBBIX Tel,
COMPOBOXKIAOIINXCS pazHOMacITaOHBIM CyJb(UIHBIM MJIATUHOUTHO-
METHOHHUKEJIEBBIM OPY/ICHEHHUEM.

PoroBooOmaHkoBoe  rabOpo  OTHOCHTCS K  YHMCIYy  OTPaHUYEHHO
pacnpoCTpaHEHHBIX TOPOJ €TAHCKOTO TUIA MECTOPOKACHUM U MPEACTABISIET COOOM
BHYTPUMHTPY3UBHYIO KWIbHYIO (Daruio, XapakTepu3ysiCh OTYETIIMBO CEKYIIUMHU U
JUIIb UHOTJIa TOCTENEHHBIMU MEPEXOJAMU C MEIAHOKPATOBBIMU Pa3HOBUIHOCTSIMHU
HopuTOB. [losiBIIeHHE B HUX pa3sHOMacIITaOHOro GoraToro no coaepx auuto Ni, Cu u
otruactu Co u DIII" cynbdumHOro MeTHO-HUKEIEBOTO OPY/ICHEHHUS CBS3aHO, OOBIYHO,
B clly4ae UX MPOCTPAHCTBEHHOTO COHAXO0XKJICHUS C 30HaMH PYJOHOCHBIX HOPUTOB.

[IpocTpaHCTBEHHO-BpEMEHHAsi M TE€HETUYEeCKass B3aUMOCBS3b KUJIbHBIX
HOPUTHOPPUPUTOB MPEUMYIIECTBEHHO ¢ NOPPUPOBUAHBIMU U B IEJIOM C
MaJIOPyIHBIMU HOPUTAMU OIpPEENSIeT HEBBICOKOE COJCp)KaHWE B HUX CYJIb(PUIHON
BKparsieHHOCTH. [Ipu o0meM paccestHHO-BKPAIUICHHOM THUIE MHHEpaIM3aluu
pacripesiesieHie pyJIHbIX MUHEPAJIOB B HOPUT-TIOpPUPHUTAX 3aMETHO OTJIMYAETCS OT
PYIOHOCHBIX HOPUTOB.

1.3.1.3 I1oJie3HbIe HCKOMMAaeMble

CynbpuaHble MIATUHOMAHO-MEIHO-HUKENIEBbIE PYAbl B OPTONMUPOKCEHHUTAX,
MIOMUMO TJIABHBIX (MUPPOTUH, TEHTIAHIUT, XaAJIbKOMUPUT, XPOMIUITHUHEIUIBI,
MarHeTHUT), XaapKTEpU3YIOTCS IIUPOKHUM KOMIUIEKCOM BTOPOCTENEHHBIX (Tpadur,
MaKHUHAaBUT, MOJMOJEHUT, WIbBMEHUT, KyOaHUT, NUPUT, MapKa3UT) U PEIKHUX
(koOanbTHH, HUKETUH, c(pajiepuT, raJeHUT, MIJUIEPUT, XaIbKO3UH, 30JI0TO, BUOJAPUT
M JIp.) MHUHEpPAJIOB NPHU CYIIECTBEHHOW pOJIM CpPeAM HUX apCeHUIOB U

cynbdoapcenusoB Ni u Co.



MuHepanbHBI COCTaB MEAHO-HUKEIEBOTO OPYICHEHUS B POTOBOOOMAHKOBBIX
rab0po XapakTepu3yeTcsl 3HAUUTEILHBIMU YepTaMHU CXOJCTBA C pyJaMu B HOPHUTaX
€JIAaHCKOTO THUIAa MECTOpOXACHUU. Hapsmy ¢ KoJaudecTBeHHO mpeolalaomuMu
MAPPOTUHOM, TICHTJIAHTUTOM M XaJbKOMUPUTOM B HHX B Pa3IUYHBIX KOJIMYECTBAX
PUCYTCTBYIOT apceHUBI U cynbhoapceHuab Niu Co, MAKIHABHUT, X POMIIITHHEITUIHI,
rpaguT, WIBMEHHT, C(haTCPUT M PEKE TEJUTYPOBUCMYTHT, apPTeHTONCHTIAHINT.
OCOOEHHOCTBIO Py, ACCOIMHUPYIOIMIMX C POTOBOOOMAHKOBBIMU TabOpO, SBIISIETCS
BBICOKOE COJIEp’)KaHMe B HUX meHTIaHauTa (mHOrma mo 40...55 00. %), a Takxke
cynbdoapcenusoB Ni u Co (o 4...6 %), mosbllieHHBIE KoiudecTBa (10 16%)
XQJIBKOTIMPUTA U TTIOHMHKCHHBIC XPOMITIITUHEHIOB.

JI1st KUTBHBIX HOPHUT-TIOPPUPHUTOB, PA3BUTHIX CPEIN PYAOHOCHBIX HOPHUTOB,
XapaKTEPHO TECHOE COBMEIICHUE XaIbKOTMHPUT-TICHTIAHAUT-TUPPOTHHOBOTO M
apceHuI-CyJb(oapCeHUTHOTO (APCEHOMUPUT, HUKEIUH, KOOAIbTUH, MUHEPAJIbI psjia
KOOaNbTUH-TepCAOPGUT, JaHAUT) MHUHEPATBHBIX

ImaparcHe3uncos, a TaKkKeE

CIIOPAANYICCKHUEC HAXOXKIACHUA B UX COCTABC MOJ'H/I6I[CHI/ITa, rajJacHura, C(l)aﬂepI/ITa.

1.3.2 I'uaporeosioruyeckasi XapakTepucTuKa paiioHa pador

B Tabmuue 3 mnpeacrtaBieHa uHOOpMAIMS O BOJOHOCHOCTH HWHTEPBAJIOB
CKBA)KUHBI.

Ta6nuna 3 — BoioHOCHOCTH 110 pa3pe3y ckBaxuHbl Nel1605

Nunekc NuTtepBan Tun [Tnotaoc | Oxupaem | Tun Boasl no Cynuny

ctparurpadu KOJUIEKTO | T bl

4 €CKOTO ot A0 3 7
pa b, T/CM i neowur,

noApa3eiicH M/eyT

5

i

Q-Kilt 0 54 [Toposer | 1,01 1o 50,0 XJIOPUTHOKAJILIIUEBbI
174 e

D2 vb 181, | 188, |Iloposm | 1,01 1o 40,0 XJIOPUTHOKAJILIIUEBbI

5 5 " e




1.4. MeToauka npoBeeHUus1 NPOEKTHPYEMBbIX I'e0JI0r0pa3BeJ0YHbIX padoT

1.4.1. I'eostornyeckue 3aJa4M U MeTOAbI MX pPellICHUS

OCHOBHBIE I€0JIOTMYECKHUE 3a1aUH:

1) IIpoBecTr IPOMBIIUICHHYIO TUITU3AIUIO CYJIb(OUIHBIX METHO-HUKEIEBBIX
pya ENKMHCKOrO MECTOpOKIEHHMS C BBIAEICHHEM HAauOOJIee MEPCHEKTUBHBIX THIIOB
JUISL OCBOCHHUS.

2) OOOCHOBaTh KOMIUICKC JIOKABHBIX IMOMCKOBBIX KPUTCPHUEB M METOJIOB
BBISIBJICHUS U OKOHTYPHBAaHUS MPOMBIIUIEHHBIX 3aJI€KEN B KOpaX BhIBETPUBAHUSI.

3) DBbusIBUTH yCIIOBHS 3aJIeraHusi, MPOMBINUICHHBIC MapaMeTphl 3ajekKei
CyJIb(QUIHBIX METHO-HUKEIIEBBIX PY/l C IPUMEHEHHEM OypOBBIX pabOT, TOPHBIX padbOT
BIIOCJIEICTBUH.

4) Jlokanu3oBaTh W OIICHUTHh B TIpENENax MEPCHCKTUBHBIX YYacTKOB H
PYIHBIX T€J IPOTHO3HBIE pecypchl KaTeropuu Py u 3amacel kareropuu Co.

5) [IIposectn 1a00pPaTOPHO-TEXHOJIOTUYECKHUE UCCIIEJOBAHUs 10
00OTalIeHUIO MPOMBIIIIEHHO NMEPCHIEKTUBHBIX TUIIOB PY/.

6) IloaroroButs TD]] 0 MPOMBINICHHO!N IEHHOCTH Y9acTKa HEJIP ¥ TIPOCKTA
BPEMEHHBIX KOHAMIIMK C y4eTOM TpeOOBaHUN K OXpaHE OKPYKAIOIIeH Cpelbl U
pPalMOHAIIBHOM OPTaHW3aliy POU3BOACTBA.

7) TloarotoBUTH PEKOMEHIAIMH TI0 HANMPABICHHUIO JATBHEUIINX paboT |
JIMLEH3UPOBAHNIO YYACTKOB HEJIP.

8) AnpoOuposarts 3anacsl kareropuu C, ¥ IPOTHO3HBIE PECYPChl KATETOPHH
P1 B yCTaHOBIIEHHOM MOpSJIKE.

OCHOBHBIE METO/IBI PEIICHUS TE€OJIOTHYECKHUX 3a/1a4:

1) CucreMaTH3alus reoyioro-reoGpu3ndeckoid, reOXuMHYECKON HHPOPMAIIHH.

2) BypoBbie paOoTHI.

3) I'eousnueckre UCCIIEAOBAHMS B CKBAKMHAX.

4) JIabopaTopHbIC M TEXHOJIOTHUSCKHUE UCCIICIOBAHHMS.



5) KamepanbHbie paboThI

1.4.2. [lepeyeHb NpOEKTUPYEMBIX T€0JIOTOPA3BEOUHBIX BUI0B pabOT

Vcxons u3 IOCTaBJICHHBIX 3a/1a4, B TIEPEUYCHD MTPOCKTUPYEMBIX PabOT BXOIAT
CJIEYIOIIHE BUJIBI padOT:

— Ie0JIOT0-ChbEMOYHBIE PAOOTHI;

— OypoBbI€ pabOTHI;

— reo(pU3NYECKre UCCIECIOBAHNS B CKBAXMHAX; — OMPOOOBATEILCKHE PAOOTHI

10 KEpHY.
1.4.2.1. I'eosioro-creMoO4HbIE PA0OTHI

['eonornueckas cbeMKa, HMEIOIIAasl IENbI0 COCTABIEHHUE T'€OJOTHYECKOU
KapThl, B TO € BpeMs SBISICTCS M MPOIECCOM ILIOMIAHOTO OOCIeAOBAHUS IS
BBISIBJICHUSI TIOJIC3HBIX HMCKOMaeMbIX. B KaXIOM Treosioro-CbeMOYHOM MapiipyTe
MTOCTOSTHHO BBITIONHSIOTCSI HAOMIOJACHUS 1O OOHAPY)KEHUIO TPOSIBICHHUH ITOJE3HBIX
MCKOIIaeMbIX B I0OBIBAEMBIX 00pa3iiax KepHa U X MPU3HAKOB.

1.4.2.2. T'eopusnueckne ucciaeq0BAHUSA B CKBAKNHAX

I'eodusnueckne MeToIbI UCCASAOBAHUS OYAYT MPUMEHSATHCS JIJIS:

—  TOBBIIICHHUS KA4eCTBA T€OJOTMYECKON [IOKYMEHTAllMH pPa3BEIOYHbBIX
BBIPAOOTOK M CKBaXKMH B MPOIIECCE UX T€OJOTHUECKOTO KapTUPOBAHUS;

—  TIOJNIyYCHUS JOTNOJHUTEIBHBIX THUIAPOTCOJOTHYECKUX U HHXKCHEPHO-
Ire0JIOTUYSCKUX CBEJICHUM.

[IpoekToM TIAHUPYIOTCA TEOPU3MUECKUE METOIbI, MpEeAHA3HAUYCHHBIC IS
KOHTPOJII TEXHHUYECKOTO COCTOSIHMS CKBakmH. OHM  BKIIOYAlOT B ce0s
WHKJIMHOMETPUI0O M KaBepHOMeTputo. C TIOMOIIBI0 HWHKIMHOMETPUH CKBAKHUH
ONPENENSIOTCS YIJIbl OTKJIOHEHUSI OCH CKBAXKHHBI OT BEPTUKAIU (3€HUTHOE
WCKPUBJIEHUE) U OT IJIOCKOCTU Pa3BEAOUYHOIO pa3pes3a (a3uMyTalbHOE UCKPUBJICHUE).

HSMCpCHI/Ie 3CHUTHBIX U a3UMYTAJIbHBIX YTJIOB IIPOHU3BOAUTCA BO BCCX CKBAXHMHAX C



nepuoanyHocThio yrinyoku B 100 M. KaBepHomeTpusi mpoBOAUTCA JUIsl ONIPEAEIECHUS
(pakTUYECKUX AMAMETPOB CKBaXXHUH. VI3MEHEHHE IUaMETPOB CKBA)XMH CBSA3aHO C
OOpyIIeHHEM HMX CTEHOK Ha y4acTKax HEYCTOMUYMBBIX MOPOJ, JHOO ¢ HaOyXaHUEM

MOPO/I 1O BO3/IEUCTBUEM OYpOBOTO pacTBOpa (TIIMHBI).

1.4.2.3. OnpodoBaTtesibcKue padoThI 0 KEPHY

JlanHas omepanusi MPOU3BOIUTCS IO PYAHBIM 30HAM M OKPYKAIOIIUM HX
BMEIAIOIIUM T'OPHBIM MOPOJIaM KaK BUCSUYETro, TaK U Jieskauero 60koB. JlyinHa npoObl
3aBUCUT OT MOIIHOCTH PYJHOTO Tena W cocTamiseT B cpeanem 1,0...1,5 m. Ilpu
MEHBIIIEH MOIIHOCTH PyAHOro Tena (PyAHOW 30HBI) JJIMHA TMPOOBI OyAeT
COOTBETCTBEHHO MeEHbIE. [Ipy GOMBIINX MOIIHOCTSIX PYAHBIX TEIl U OJHOPOJIHOCTH
PYIIbI OHa MOXKET OBITh YBEJIMYEHA /10 2...3 M, B pEJIKUX CIydasX — 10 5 M. YBeITM4eHHUE
JUIMHBI ~ KEPHOBOM  MpoOBI  JOJDKHO OBITh  OOOCHOBAaHO  MPEIBAPUTEIIBHBIM
onpoOoBaHreM 0oJiee KOPOTKMMU HHTepBajgamMu (10 1 m). MuHuManbHas JJuHA
poOBI 10 KEpHY OOBIYHO HE ObIBaET MEHEe 25 CM.

[Ipu BO3MOXKHOCTH BBIJICIICHHS B COCTABE PYAHOIO Teja (PyIHON 30HBI)
Pa3HbIX COpPTOB pyIibl onpoOOBaHME MPOU3BOAMUTCS  TIO

WHTEpBaJIaM, COOTBETCTBYIOIINM YYaCTKaM PYAHOTO TeJa, CIIOKEHHBIM PYI0H

Pa3HbIX COPTOB, TO €CTb CCKINOHHBIMU Hp06aMI/I, OIIMCaHHBIMH BBIIIC.

Bmemaromue mopoasl  JIiekadero W BHCSYEro  OOKOB  OMPOOYIOTCS
CaMOCTOSTEIIbHBIMU TPOo0aMH JTMHOM, O00eCIeYnBAOIICH OrpaHMYCHHE KOHTYpa
(OKOHTYpHBaHUE) pyAHOTO Teja. HemocpeacTBEHHO HAa KOHTAaKTE C BH3YaJIbHO
BBIJICJICHHOM py10i1 oTOMparoTcst mpoOkl anunou o 0,25...0,5 M, a ganee MoryT ObITh
oToOpanbl 6onee yamuHEHHBIE TPoOkI (10 1 M). Cxema oT6opa mpoO BeIpadaThIBAETCS
Ha OCHOBaHUH BU3YaJIbHOTO U3ydeHus:  paszpesa u PE3yNIbTaTOB
MUHEPAJIOTOXUMHUYECKUX UCCIIEAOBAHMM 110 paHee OMPOOOBAaHHBIM UHTEPBAJIaM ATOTO
PYIHOTO Teja WIA aHAJOTUYHBIX PYIHBIX TEJI W3Yy4aeMOTO0 pPYJIHOTO TIOJs

(MecTOpOoXIeHHUS).



B npoby no xepHy oTOMpaeTCs MOJIOBMHA CTOJIOMKA KEPHA, PACKAIBIBAEMOTO
MomojaM BJOJb JUIMHHOW OCH C TaKUM Pacu€roM, 4TOObl B HEeE BOILIA 3epKajibHas
MOJIOBUHA KepHA. DTO OCOOCHHO Ba)KHO MPH HAKJIOHHOM MOJIOKEHUU PYIHBIX KU U
POXKUIIKOB WM NMPY HAKJIIOHHOM 3aJIeTaHUY BMEIIAIOIIUX TOPHBIX TOPOJ.

PackanpiBanne KepHa MPOU3ZBOJUTCS C  TMOMOIIBIO  PYYHOTO MU
MEXaHMYECKOTO MPUOOpPa, HA3bIBAEMOT0 KEPHOKOJIOM. [Ipu KpenKux 1 04eHb KPETKHX
opojax, €clii OHU HE MOTYT pa3yO0O0KUThCSI IIPU MMPOMBIBKE BOJIOH, JUIsl pa3eieHus
KEepHa MOHO MPUMEHATHh TBEPIOCIUIABHBIC WJIM ajMa3Hble MUJbl (TUcku). B Takom
cillyduae HEOoOXOJUMO TMPOBECTH KOHTPOJIbHBIE AaHAJU3bl [0 PACKOJIOTBIM U
pacnuieHHbIM oOpasliaM pyasl U BMewaroummx e€ mopold. B ciydae oTcyrcTBus
pa3y0oKMBaHMs WK, BO3MOXKHO, OOOTallleHHs pyAbl B MPOLIECCE PACIMIOBKHU, 3TOT
HauOoJjiee TMPOM3BOJUTENBHBII W  COBPEMEHHBIH CHOCOO  sABisieTcss  Ooiiee
MIPEAMOYTUTEITHHBIM.

OnpobOoBaHuE KepHA COMPOBOXKIACTCS IETAIBHOM 3apUCOBKOM MecTa oTOopa
poObI ¥ TOAPOOHBIM OMUCAHUEM OMPOOOBAHHOTO MHTEPBAJA C BBIJICICHUEM CEKIIUMA
po0 Mo copTaM WIH TUIIaM PY/I.

B mporecce OypeHus 4acTh pyAHOW 30HBI pazOypuBaeTcs (paspyliaeTcs
OypOBBIM HMHCTPYMEHTOM), UCTHPAETCS W TMPEBpAIAETCs B IIJIaM, BEIHOCHMBIA H3
CTBOJIA CKBaXMHBI BMECTE C IMPOMBIBOYHOM >KUIKOCTHIO. [Ipu BBIXONE KepHA IO
PYIHBIM HMHTEpBajaM MeEHEee MPEeIyCMOTPEHHOTO MPOCKTHBIM 3adaHueM (OOBIYHO
menee 70%) MOTOTHEHHWEM K MaTepuany KePHOBBIX MPOO MOXKET CIIYKHUTh PYyIHBIN
nutam. Ot6op npoO mnIaMa HeoOXO0AMMO TPOU3BOIUTH TAKXKE B TEX CiIydasx, KOrja B
npouecce OypeHHst MPOUCXOAUT CUCTEMAaTHUECKOe 00oralleHue Wik pa3y0oKuBaHUe
pPYIHOTO KepHa 3a Cu€T ero u30upaTenbHOro WCTHpaHus. [Ipu HU3KOM BBIXOME
PYIIHOTO KepHa TNpUMEHsIeTCsl OypeHue O0e3 TPOMBIBKM WU 00jiee KOPOTKUMHU
peuncamu.

OT160p Tpob 1ITamMa MPOU3BOJUTCS C TE€X KE WHTEPBAJIOB, YTO U MPOO KEpHA.
OH (m1aM) ocakaeTcsl WM YJIaBJIMBACTCS CHCIHATLHBIMY INIAMOBBIMU TpyOamMu 1

YCTpOWCTBAMH B BHUJIE KEIO0OB ¢ MeperopoakaMu u 4aHoB. [locie mpocymBanus u



B3BCIIIMBAHHA IIJIaM ,HpO6I/ITC$I, HCTHUPACTCA M OTHPABIIACTCA Ha MHCCICAO0BAHHC

XUMHUUYCCKUM, MUHCPAJIOTHICCKHUM, CIICKTPAJIbHBIM WJIN KaKUM-J1100 APYIruM MCTOJ0OM

1.5. Meroauka, 00beMbl M YCJIOBHS NPOBeAeHUs OYpOBbIX padoT

1.5.1. Metoauka nposeaeHust 0ypoBbIX padoT

[IpenycmarpuBaercs OypeHHE  OJHOTHITHBIX CKBaXWUH  —
HAKJIOHHBIX KOJIOHKOBOTO OypEHMs JIs1 BCKPBITUS U MOJICEYEHUS PYIHBIX TEII.

BypeHre HakIOHHBIX CKBaXHWH OyJIEeT MPOBOAUTHCS OYpPOBOM yCTaHOBKOM
[1BY-1200 u xommiexkcom CCK-76 ¢ mpuMeHEeHnEeM CTallMOHApPHOTO KJIMHA-
OTKJIOHUTEJIS C LEJIbIO MTOJICEUEHUS PYJHBIX Tel Ha riiyouHe uHrepsaia 650...750 m
IO, YIJIOM 65°, onpeIesIeHNs] KAYECTBEHHBIX U KOJIMYECTBEHHBIX XapaKTEPUCTUK PY/I.
CkBaxxuHbl OyAyT mpoxoauTsb 1o Tpem npoduisM (I, 11, IIT), npoctuparomiuecs ¢ rora
Ha ceBep. KonmnuecTBo — mects, pu cpeaneit rimyoune 0ypenus 1000 m.

bypeHue HAaKJIOHHBIX CKBa)XMH B CJOYHBIX T'€OJIOTMYECKHX YCJIOBHUAX IIO
TPELIMHOBATHIM MUHEPAIN30BAaHHBIM HOPUTAM U AUOpUTaM ¢ 6osee yeM 90 %-HbiM
BbIX0/10M KepHa. CKBa)KMHaMU IIPEyCMOTPEHO NEpeOypUTh PYIHBIE TeJla Ha MOJIHYIO
MOIIIHOCTh C YIIyOKOW BO BMemiaromue mopoasl Ha 50 m. HaudanpHblil nuamerp
Oypenust 132 MM, OCHOBHOW nuameTrp 76 MM (MCXOJs W3 KATETOPUM TMOPOJ IO
OypumocTu U Bbixoa kepHa). [Io okoHuaHuM OypeHHs] CKBaXKMHbBI U U3BJICUEHUS U3
Hee oOcaaHbIX TpyO OyneT MpOW3BEAEH JUKBHUJALMOHHBIN TaMIOHAX LEMEHTHBIM
pacTBopoM. MecTa 3a0keHusl CKBaKUH OyIyT YTOUHSTHCS 110 pe3yibTaTaM MOJIEBbIX
reOJIOTUYECKHUX U Te0(OU3NIECKUX padoT.

Ta6muna 4 — [Ipoxo/ka HAKJIOHHBIX CKBAXKHH Ha EIKMHCKOM MeCTOpOsKIEHUH

No Ne Ne ['ny6una, m Lenps OypeHusi CKBaKUHBI
CKBaKHHBI
n/n | mpopus
1 | C1605 800 [Tepecedyenue pyaHoro tena
2 C1606 750 [Tepeceuenue pyaHoro Tena
3 I C1608 910 [Tepeceuenue pyaHoro Tena
4 C1609 850 [lepeceuenue pynHoro tena




5 1 C1610 1250 [Tepecedyenue pyaHoro tena

6 Cl6l11 1200 [Iepeceuenne pyaHOTO TENA

Ha EnkuHCKOM MECTOpOKIEHUH CYIb(UIHOE IIIATUHOUIHO-MEHOHUKEIEBOE
OpYyJICHEHUE, YCTaHOBJIIEHHOE B CEBEPO-3alaJHOM YacCTU KOJBLEBOIO HOPUT-
JUOPUTOBOTO TE€Ja, CKOHUEHTPUPOBAHO B MNpOTsKeHHOHM (cBbime 1000 m) 30HE, B
KOTOpPOM KPYTONAJAIOLIEe JIMH30BUIHOE PYAHOE TEJIO0 MOLIHOCTBIO OT 2 10 42 M
npociexeHo 10 riayounsl 1500 m.

Tabmuuna 5 — Coaepxanue pynooOpasyronux sjaeMeHToB (B macc. %) B
Cyb(QUIHBIX HUKEJIEBBIX PyJaX EIKMHCKOro MecToposkaeHus

Tunmeipyn | N [ S | Ni | Co | Cu | S/Ni [ Ni/Cu | Ni/Co >
Ni+Cu+Co
Bkpamen | 17 | 4,37 | 0,41 0,02 0,06 10,6 6,9 20,5 8.9
HBIC 55| 042 0,03 0,06 9,25
222,3 | 14,37
Tuesmoo- | 5 | 24,5] 1,35] 0,11] 0,33 | 15,9| 41 12,3 12,0
BKpAaILIeH 2,74 0,31| 0,05 0,16| 3,2 3,8 25,5
HBIC
MaccuBH 4 24,4 2,5 0,09 0,07 9,5 36,5 28,4 9’0
bie 1,8 | 1,4 | 0,05 0,05| 46 | 816
2550

Ucxons wu3 wmopdonorum W BHYTPEHHETO CTPOEHHS PYIHOTO Tena,
MECTOPOKICHUE OTHOCUTCSI KO BTOpPOM TpYIINE CIOXHOCTH CcTpoeHus. Pa3penka
MECTOPOXKJIeHUs mpoucxoauia Ha Crtaguu 4, 4To MOApa3yMEBAaEeT OIEHKY 3alacoB
kareropuii C; u C; ¢ geranuzamnuei 10 kateropud A u B, CkBaXuHBI pacronaratorcs

yepe3 100 M 1pyr OT Apyra corjiacHO pa3BefouHoi cetu (pekomenaauu ['K3).

1.5.2. T'eos10ro-rexHu4ecKme ycJI0BHs OYpeHUsl CKBAKUH

J171st Toro 4T00bI MaKCUMAIIBHO 3P (HEKTUBHO OCYLIECTBIATH OypeHUE CKBAXKUH
HEO0OXOUMO 3HaTh (PU3MKO-MEXaHWYECKHUE CBOMCTBA TOPHBIX MOPOJ, a TaKXKe HX
MOBEJICHUE MpU pa3pylIeHUUu. OTH CBEACHHUS HYXKHBI JUid BbIOOpa OypOBOro

obopynoBanusi, [IPU, pexumueix mnapametpoB Oypenus. CremoBaTenbHO, NpU



MPOCKTUPOBAHUH CKBXWHBI BAXHO OMPEACIUTh OCOOEHHOCTH T€OJOTUYECKOTO
CTPOCHHUSA MECTOPOXKIACHUS, YCPEAHEHHBIM T'€OJOTUYECKUM pa3pe3 MpUBEIEH B

tadmure 6.

Tabnuua 6 — YcpenHeHHBIN Te0JIOTUYECKU pa3pes

[Topobl ['my6una | Kareropus mopon | MouiHocTs
ITOJOILBEI 1o OypuMocTH () (0]
CyrivHKH, IECKU € TPOCIOAMHU 55 H-111 55
IJINH
[lecyanuku, apruJIIUTHI 200 V-VI 145
N3BecTHAKU, IeCYaHUKHU 225 VIl 25
KPYITHO3EPHUCTHIE
Hoputsl MuHEpanu3oBaHHEIE, 650 IX 425
JTUOPUTHI
Pynnoe teno 665 IX 5
HopuThel MUHEpannM30BaHHbBIC 680 IX 15
Pynnoe teno 745 IX 65
HopuTsl MuHEpanTu3oBaHHBIC 800 IX 55




2. TEXHOJIOT'USA U TEXHUKA ITPOBEJAEHUSA BYPOBBIX PABOT

2.1. KpI/ITI/I‘IeCKI/Iﬁ AHAJINU3 TEXHUKH, TEXHOJOTHM U OpraHu3allvuu

6ypOBLIX paﬁoT Ha NpPpEAbIAYIIUX TallaX pasBEAKH MECTOPOKICHUA

Ha »rame mouckoB OBUIO TPOMAEHO HECKONBKO JCECATKOB CKBAXKHH.
CoopykeHHe CKBaKUH OCYILECTBIISUIOCH MEPEABMKHBIMU OYpOBBIMH yCTaHOBKAaMH,
ocHaiieHHbIMU cTaHkamMu CKb-4 u CKb-5, CcMOHTHpOBaHHBIMU BMECTE CO 3/1aHUEM,
AIEKTPOCHAOKEHUE OCYIIECTBIISIIOCH OT MEPEABUAKHOMN JU3EIIBHOM 3JIEKTPOCTAHIIUU.
B kauecTBe IPOMBIBOYHOM JKMAKOCTH HCHOJIB30BAJICA TJIMHUCTBIA PacTBOD,
NpPUTOTaBIMBaeMbli Ha  Mecte OypeHus. IlpumeHsemoe  OTE€YECTBEHHOE
00opyioBaHKE MO3BOJISIIO TMOIy4YaTh BBIXOJ KepHa 65...80%, 4yTo He Bcerjaa ObLIo

A0CTATOYHO AJIA IMPOBCACHUS ITOJTHOLCHHBIX I'COJIOTHMYCCKHUX HCCJ’ICI[OB&HPIIZ.

2.2. Bp10op cnocoda OypeHusi CKBaKHMH U CIIOC00a ylaJIeHUs] IPOAYKTOB

pa3pyuieHusi MOPoa Npu OypeHuu

OcHoBHBIE (DaKTOpHI MPU BBIOOPE criocobOa OypeHusi, 000pyI0BaHUS U BCEX
TEXHUYECKUX CPEJCTB — I'EOJIOTHUECKHE YCIOBHUSI OypeHus: ((pu3nKo-MeXaHUYeCKHe
CBOWCTBa TMOPOJ, HAIWYUE B pa3pe3e 30H OCIOKHEHHH, CTETIEHH WHTECHCHUBHOCTHU
BOJOINPUTOKOB), ITyOrHA, AMaMETpP U MPOPUIb CKBAKUHBI, reorpadpuueckue ycaoBus
pa3MelleHust 00bEKTa Pa3BEIKH.

BoiOpars croco0 OypeHMss MOXHO TakKe Ha OCHOBAaHMM aHalIM3a
CTaTHCTUYECKOTO MaTepHualia o paHee mpoOypeHHbIM CKBaXuHaMu. Eciii Ha JaHHOM
00BeKTe paHee He OypUITH HU OJTHOM CKBAKUHBI, CIIOCO0 OypeHus BEIOUPAIOT C y4€TOM
uHpOpMAIMU U OMmbITa OypeHHs MO JPYrMM paidoHaM C aHaJOTHYHBIMHU
r€0JIOTUICCKIUMH YCIIOBUSMHU.

B Hacrosiiiee BpemMsi OCHOBHOM 00BbEM pa3BEeOYHOTO KOJIOHKOBOTO OypeHUs
BBIMOJIHIETCS BpalllaTeIbHBIM CITIOCOOOM MPH MOMOIIH TBEPAOCIUIABHOTO U aJIMa3HOTO
MIOPOIOpa3pyIIAONIEro HHCTpyMeHTa. Mcxoas U3 Toro, 4yTo TiayOMHA pa3BeqOYHBIX

ckBaxuH Bapsupyercs oT 300 M 10 1250 M, B mpoliecce cOOpyKEHUs CKBaYKHUH BEJETCA



n00bI4Ya KepHa, croco0 OypeHUs OCTaeTCsl TAKUM K€, KaK U Ha MPEIbIIYIINX dTarmax
pa3BeIKM — BpaIaTeIbHbIHN CII0COo0.

[Ipy ruapaBIUYECKOM CIOCOOE OYHUCTKE 3200 CKBaXMHBI (IPOMBIBKE
CKBA)KMH) B KQUE€CTBE ITPOMBIBOUYHBIX KMJIKOCTEH MPUMEHSIOTCSA: TEXHUUYECKAs BOJa U
CHeLMaJIbHBIE PACTBOPHI (TJIMHUCTHIE WM OE3TJIMHUCTHIE, COJIEBBIE).

[Tpu BpamaTenbHOM OYpeHHH CKBaXKHMH B CIA0OYCTOMYHMBBIX MOPOJAX Yalle
BCET0 UCHOJb3YIOT IJIMHUCTHIE PACTBOPHI, IPUMEHEHUE KOTOPBIX OOECIIEUNBAET:

- 3aKpeIUICHUE IIOpPOJ B CTEHKAX CKBAXXUH 3a CUET UX INIMHU3ALUU U
CO3JIaHHSI IOBBILIEHHOTO THAPOCTATUYECKOTO NaBJICHNUS;

- BPEMEHHYIO U30JISLHI0 BOJOHOCHBIX IIIIACTOB;

- yJAeprKaHue 4acTHUI] BEIOYPEHHBIX MOPOJ] BO B3BEIIEHHOM COCTOSIHUU IIPH

IMPCKpAICHUN MUPKYJIIIHUN JKUAKOCTHU,

YMEHBIIIEHUE TOTEPh KUIKOCTH TPHU MEPECEUCHNUH BOOMOTIOMAOITIX
TOPU30HTOB;

- yIOy4IIeHHWE YCIOBUN OYHCTKH 32005 M TPAHCIOPTUPOBKU MPOAYKTOB
pa3pyuieHus Ha THEBHYIO MOBEPXHOCTb.

[Ipu BpamatenbHOM OypeHHH C HEMOCPEICTBEHHOW M00bIYel KepHa B
MOHOJIMTHBIX MOPOAAaX MPUMEHUTEIHHO UCTOIb30BaHNE TTOJUMEPHBIX PAacCTBOPOB Ha
BOJIHOM OCHOBE.

B mpaktuke OypeHHs CKBa)XWH HCIHOJB3YIOTCS TPU OCHOBHBIE CXEMBbI
IIPOMBIBKH: TIpsiMasi, oOOpaTHasi 1 KOMOMHUPOBAHHAS.

[Ipy NpOBENEHMM PA3BEJOYHBIX PAOOT HA EJIKMHCKOM MECTOPOKISHHUH
NPUMEHSIETCS CUCTEMA MPSIMOM MPOMBIBKUA CKBaXUH (PUCYHOK 5). XapakTepuzyercs
POCTOTON MPUMEHEHUs, HO UMEeT psJ HeAOCTaTKOB. K WX YHCITy MOXKHO OTHECTH
MOBBIIICHHBIA PACXO0Jl JKUJIKOCTH, OCOOCHHO MpU OYpeHUH CKBAXXKUH OOJBIIOTO
JIaMeTpa, B CBA3M C HEOOXOAMMOCTBHIO MOJy4YaTh JTOCTATOYHO OOJBIIYIO CKOPOCTH
BOCXOJSILEr0 IMOTOKA, OOECIEeYMBAIOLIETO BBIHOC MPOAYKTOB pa3pylIeHUs Ha

IMOBEPXHOCTDb U YBCIMYCHHUC BO3MOKHOCTH BO3HUKHOBCHHUSA aBapI/Iﬁ 3a cueT 0OBaJIOB



CTCHOK CKBaXXHWH, CJIOXCHHBIX HeYCTOﬁqHBBIMH [mopoJgamMu, U IMPHUXBATOB 6ypOBOFO

CHapsAga [UIAMOM, OCENAIOIIMM Ha 3200l B MOMEHT MpPEKpaleHUs HUPKYIALUN

KHUIOKOCTH.

N \\\\\\\\\\\X\\\\\\“

Pucynok 5 — [IpuHOunuansHas cxeMa npsMOu MPOMBIBKH CKBAKUH

1pu OypeHuH ¢ 0TOOPOM KepHa

2.3. Pa3pa0dorka THIIOBBIX KOHCTPYKUMI CKBAXKHH

Ha pucynke 6 m3o0pakeHa TUIOBasi KOHCTPYKIUSI CKBAKUHBI, XapaKTepHast
nnst Enkunckoro Mecroposkaenus (cksaxuna Nel605).

[To TO¥ mpuuMHE, YTO BEPXHUN MHTEPBAJ YETBEPTUYHBIX OTIIOKECHUN OYEHB
HECYCTOWYMB W JaJbHEUIIME IOPOABI 3aJEral0T HEOAHOPOJHO, HANPAaBICHUE
peKOMeHIyeTCs 3aUKCUPOBATh Ha TTyOuHY 55-TH MeTpoB. bypeHue mo1 KOHITYKTOp
BEJIETCS MIAPOIICYHBIM JOJIOTOM AUaMeTpoM 132 Mm.

Jlamee, miig mepeKpbITHS HEYCTOWYMBBIX IJIACTOB BEPXHEW YACTH BTOPOIO
00CaHOTO HHTEpBaJla W BOJOHOCHBIX TOPHU30HTOB, II€JIECOOOPA3HO OMYCTUTh
KOHJYKTOp Ha TJIyOMHY HE MeHee, ueM 225 M, ¢ MOCIEeAYIOIUM 1IEMEHTUPOBAHUEM.

Bypenne nmoa KOHIYKTOp OCYIIECTBISIETCS IAPOIICYHBIM J0JOTOM AuameTrpom 112

MM.



bypenne ¢ xommiekcom CCK-76 mpomomkaercs 10 KOHEYHOH TITyOUHBI
ckBaxuHbl — 800 M, MpUW 3TOM HCHOJB3YETCS CTyNEeHYaTas ajiMa3Has KOpPOHKa
TMaMeTpoM 76 MMm.
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Pucynok 6 — Konctpykims ckBaxunbl Ne1605 EnkuHCKOro MecTopoxaeHus



2.3.1. OnpenesieHHe KOHEYHOI0 AUAMETPA CKBAKUH

MuHMMaNbHBIN TuaMeTp CKBaKUHBI BbIOpaH ucxos u3 tadnumsl 7. Tak kak
TOJIE3HBIM HCKOIAEMBIM EJKHHCKOrO MECTOPOXKICHHUs SBISETCS MeJHO-HUKeNeBas
pyZa, a 3TO [IBETHbIE METAJIJIbI, TO IPUHUMAEM MUHUMAJIbHBIN TUAMETP CKBAXKUHBI 46
MM. Ho Tak kak Mbl JTOJDKHBI UMETH 3amac Ha Cilydadl aBApWUH, YYWUTHIBAS HAIUYME
BOJIOHOCHBIX IUTIACTOB M CJIOKHOCTh OYypOBBIX pabOT Ha JaHHOM T€OJIOTMYECKOM
paspese, npumeM kKoHeuHbld nuametp [IPU (mopomgopaszpyiaromniuii ”HCTpyMeHT) 76

MM, M, B CJIydae NpUXBaTa WM JPYyrod aBapuMHOM CUTyallMd, MBI CMOYKEM

MPOJOJIKUTE OypeHUE HHCTPYMEHTOM C JuaMeTpoM 60 M.

Tabnuna 7 — PekoMeHayu 1o MUHUMAaJIbHO JJOMYCTUMBIM JUaMeTpaM KepHa

B 3aBUCHUMOCTH OT ITOJIC3HOI'O MCKOIIACMOI'0 M XapPaKTCpa €10 paCIIpCaACICHUA

MECTOPOXKJICHUSI ~ HUKEJS,
pPEIKUX METAJIOB, 30JI0TA.
CIioxHbIE MECTOPOKICHHUS
MOJIE3HBIX UCKOIAEMbIX

rpymisl [

I'pynma Xapakrep XapaxkTepucTuKa MunaumanesHo| lnamerp
pacupenencHus MECTOPOXKICHHN U nonyctumseiil | TIPU,
KOMIIOHEHTOB II0JIC3HBIC IAaMeTp MM

HCKOITIaCMBIC Ke€pHa, MM
I BecpMma HaubGonee BbaepKaHHBIC 22 36
PaBHOMEPHBIN MECTOPOXKICHHUSI  YEPHBIX
METaIOB,  XMUMHYECKOIO
ChIpbsi  (cepa, MBIIIbBSIK,
docdop). Tlomasnsroiee
MECTOPOXKACHUE YIasl H
TOPIOYMX CJIAHIIEB
I Hepasuomepnsiii| Hanbonpmmii MPOIIEHT 22...32 36...46
MECTOPOXKIECHUI IBETHBIX
METAaJJIOB. Hexoropsie




Il BecpMma BonbIMHCTBO MMEIOIINXCS 32...42 46...59
HEPaBHOMEPHBIN | MECTOPOXKIEHUMN pEelIKUE, C
HEKOTOPBHIMU I[BETHBIMHU H
0JIaropoAHBIM MeETaJIaMH;
HanOoJjiee CIOXKHBIE IO
dopMe u  HapylICHHBIE
MECTOPOXKICHUSI 1[BETHBIX
METaJUIOB, HE BOIIIC/IIINEC B
rpyny II

IV | Kpaiine Menkue wu HapymeHHble| 42...60 59...76
HEPABHOMEPHBIN | MECTOPOXKICHUS PEIKUX M
0JIarOpOJAHBIX METAIJIOB C
PEOKUM W OYEHBb CIIOKHBIM
pacmpesieieHieM BEIIECTB;
MECTOPOKICHUS HE
Bomienmue B rpynmy [—I11

2.3.2. OnpenesieHue HHTEPBAJIOB OCJI0KHEHUI U BHIOOP MEPONPUATHI 110
UX NpeAyNpexIeHUI0

Ha mnepBoM »Tame, npu OECKEpHOBOM OYypeHHH, Uil TMPEIOTBPAICHUS
OCIIO)KHEHHI OyJIeT MCMOJb30BaH OYpOBOW PAacTBOP C MOBBIMIEHHOW BS3KOCTHIO U
HU3KOM BOJIOOTAAYEH 1Jist Ty4Iiero opMUpOBaHUS (PHUIIBTPAITMOHHON KOPKH.

NutepBan ot 0 10 55 METpOB HEOOXOAUMO YKPENUTh 00CAJTHONU KOJIOHHOM,
9TOOBI M30JIMPOBATh BEPXHUW HAHOCHBIM CIIOM TOYBBI OT pPa3MbIBaHUS OYypOBBIM
pacTBOpPOM, TEM CaMbIM MPETOTBPATUTH OCHITTU U 00BAJIbI CTCHOK CKBAXKUHBI.

WuTtepBan ot 55 10 225 MeTpoB yKperuisieTcsi 00caHON KOJIOHHOM C IIEJIbIO
MPEAOTBpPALIEHUSI B3aUMOJECHCTBUS TPYHTOBBIX BOJ U OYpOBOr0 pacTBOpPa, KOTOPOE
MOXET OTPHULIATENIBHO MOBIHUATH HA AKOJOTHUYECKYID CUTYyallMi0 TPYHTOBBIX BOJ B
paiioHe mpoBOJIUMBIX paboT. B aTom nnrepsane Ha riyoune 181,5...188,5 cornacHo
TeOJIOTUYECKOTO pa3pe3a HaXOJUTCS BOJOHOCHBIM TUIACT, CKJIOHHBIA K OOMJIBHOMY
O0OBOJHEHUIO CKBaXHMHBI. [[1s1 mpeaoTBpaleHusi OCIOKHEHHMH MO BCEMY paspesy
CBS3aHHBIX C HaOyXaHWeM TJHH HEOOXOJMMO WCIIOIb30BaTh KaueCTBEHHBIN

OCHTOHUTOBBIN OYPOBOM PACTBOP.



2.4. Boi0op 0ypoBoii yCTAHOBKH M OYPHJIbHBIX TPYO

bypoas ycranoBka CKTO-75 (3U®D-1200MP) (pucyHok 7) mcmoib3yercs
IIPU MPOBEJICHUHU T'€OJIOTOPa3BEIOYHBIX pad0TaxX Ha TBEP/IbIE TOJIE3HbIE UCKOTIAeMBbIE.
JlanHast ycTaHOBKa OOECHEYMBAET IUJIABHOCTh TMPOBENCHUS TaKUX TSHKEINBbIX
MEXaHWYECKUX OTepalui, KaK CIyCKOTOJbEMHBIE ONEepallid HWHCTPYMEHTa Ha
Oonple TIHyOWHBI, €ro BpalleHue. YcClloBHas riiyOumHa OypenHus cranka 3UD-
1200MP (pucynoxk 8) coctasisier 2000 M ipu koHeuHoM auametpe [TPU 59 mwm.

[lepenBuxknas OypoBas yctaHoBka CKTO-75 mpennasnaueHa st OypeHus ¢
MOBEPXHOCTH BEPTUKAIBHBIX W HAKJIOHHBIX T€OJIOTOPA3BEIOYHBIX CKBAXUH Ha
TBEpP/IbIE MOJIE3HbIE HCKONIAEMbIE€ KOJIOHKOBBIM CIIOCOOOM.

YcTaHoBKa cHaOkeHa rpy30M0IbEMHON MauTOM, MO3BOJIAIONIEH paboTaTh CO
ceeyamu 9,5...14 M Cc BO3MOXKHOCTBbIO HAKJIOHHOTO OypeHus. CIyCKONOIbEMHbIE
oTepary TPOU3BOAATCS TPU TOMOIIM IOJTyaBTOMATHYECKUX DIIEBATOPOB WM
KOJIBIIEBBIMU 3JIEBATOpPaMU C pabOTON «Ha BBIHOC». TeXHHUYECKHE XapaKTEePUCTHKU
oyposoii yctanoBku CKTO-75 npuBenens! B Tabmuiie 8.

CxeMa OypoBOro 3/1aHus IPUBEJEHA B IPUIIOKEHUH 4.

Tabnuua 8 — Texaudeckue xapakrepuctuku OypoBoit ycranoBku CKTO-75

['py30moabpeMHOCTh Ha KPIOKE, TC 18

Haubonbiee TsroBoe ycuiue Ha kKptoke, ¢ | 20

VY1 Oypenus, rpaj 90...80

Jlnina cBeun, M 14
TpancnoptHas 6a3a Cann
BbyposBoii cranok 3UP-1200MP

[Iponomxenue TabauIbI 8



['myOuna OypeHus HOMUHANIbHAs, M (TIpH
KOHEUYHOM JIUaMEeTPe CKBaXKUHBI 59 MM)

2000
Jlvana3oH yrjoB HaKJIOHA BpaliaTess, rpaj

80...90
Macca ¢ 35eKTpoABUraTeNIeEM, KI

5100
YacrtoTa BpalllcHusl OypoOBOTO CHapsija
BparmiaTenem, 00/MuH
JiHa Xoa 1noaayu, MM 85,5...820,7
MaxkcumanbHO€E ycuine mmojaaun, kH
BBEPX
BHU3 600
MomHOCTh 3eKTpoaABUTaTENS, KBT

150

120

55
JleOenka
Makc. rpy30noabpeMHOCTb Ha IPSIMOM KaHarte, | 45

kH
CxopocTh HaBMBKM KaHaTa Ha OapabaH, M/c

Twun xanara

0,68; 1,24; 2,1: 2,6; 3,76 4,68; 5,2
21,5-T-1-H-1764(180)

TpybGopa3BopoTt PT-1200-2M
[IpuBox Qnexkrpoasurarens 4AMC100 4V 3
Mo1HOCTh 3,2 kBT
MaxkcuMalbHBIA KPYTAIIMU MOMEHT, H-M 400
YacroTa BparieHus, 00/MuH 80
205
JluaMeTp MpOXOJHOTO OTBEPCTHUSI, MM
BypoBoii Hacoc HB-320/10,0
TpyOGoaep:karenb TP2-12,5
125

I'py3onoaremuocTs, kH

Jleoenka CCK
YacroTa BparieHus, 00/MuH

Kanatoemxocts Oapabana (6,9 Mm), M

JI-5(J1-5.00.000-01)
134
1200

[Iponomxenue TabauIbI 8



["aGaputHbie pa3Mepbl yCTaHOBKU TpancnopTHoe Pabouee

MOJIO’KEHNE MOJIO’KEHUE
(nmuHa X MUpHUHA X BBICOTA), M

9,0 x 3,42 x 10,2 x 3,42 x
3,95 19,55

Pucynok 7 — BypoBas ycranoBka CKTO-75
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Pucynok 8 — O0muii Bua 0yposoro cranka 3U®-1200MP:

1 — snexTpoaBUraTeah MaclioHacoca; 2 — 3JIEKTPOABUTATENb CTaHKa; 3 —

KOpoOKa CKopocTeil; 4 — TOpMO3 CIycKa; 5 — nedéaka; 6 — pyKOSITKH yIpPaBJICHHUS

TopMO3aMH; 7 — TOpMO3 ToAbEMa; 8§ — Muiomaaka pabodas; 9 — MmymdsT
anekTtpoynpasieHusi; 10 — kpaH ynopaBiaeHuss ruaponarpona; 11 — marpon
NpY)KUHHOTHJIpAaBINUECKui; 12 — pykosTka ympaBieHus; 13—  myndsT

rujipoynpasiicHust; 14 — Bpamarens; 15 — HU>KHUN AaTPOH; 16 — pyKOATKA BKITFOUEHUS
ne6€nku u Bpamarens; 17 — pykoaTka NepeKIroueHus: CKopocTei; 18 — BhIKITtouaTesb
KOHEYHBI; 19 — pyKosTka BKiItoYeHUs: Pppukirona; 20 — MexaHu3M 3akpervieHus; 21

— PYKOSITKA MIEPEKIFOUCHHS PEAYKTOPA; 22 — cTaHuHa; 23 — pama; 24 — MacioHacoc

2.4.1. Boi0op OypmibHBIX TPYO

KoHcTpyKIust CKBaKWHBI UMEET ABE 00CaaHBIX KOJOHHBI (127 1 108 mm). [lyis
o0caHON KOJIOHHBI BbhIOEepeM TpyObl HumnmenbHoro coeaudeHust mo 'OCT 623877.
BHyTpennue nuamerpsl 00CaaHBIX TPYO M MCIIOJHEHHE HUMMEIbHBIX COCIUHUTENEH
MO3BOJISIOT  OECHPENSTCTBEHHO CBOOOTHO TPOXOIUTH OypWIBHBIM TpyOaM u
nopogopaspymatpmnemy uHcTpyMenty (IIPH). TexHuyeckue XapaKTepUCTUKU

00caJHbIX U OYPHIBbHBIX TPYO yKa3aHbl B TaOmuie 9.



Bypenune nox o0caaHbie KOJTOHHBI OyAET BBITOIHATHCS C TOMOIIBIO ThCY-
63,5. Tak kak Oypenue Oyner npousBoautbesa ¢ CCK, To B manpHelieM BeIOEpeM
Tpyosl CCK-76. Tpyost CCK usrorasnuBatotcs u3 jerupoBanHoit ctamu 38XHM co
CIEAYIOIMMHA MEXaHUYECKMMU CBOWCTBaMu: mpeaen Tekydectu - 540 Mlla;
OTHOCHUTENIbHOE yIuHeHue - 12%.

Tabnuma 9 — TexHuueckue XxapakTepUCTUKH 00CATHBIX U OypUIBHBIX TPYO

Tum Tpy6 HapyxHbIii Tonmuna Macca 1 m| Marepuan

JUaMETP, MM CTE€HKHU, MM TPYOBI, KI' | TPYOBI
TpyObI cTaabHbBIE 63,5 45 8,8 Crainb
OypHUJIbHBIC 3621°C
YHHUBEPCATbHBIE

(TBCY) 63,5%4,5

O6cannas Tpyoa H 127,0 5,0 8,4 Crainn 45
127x5-11

['OCT 6238-77

O6cannas Tpyoa H 108.0 5,0 5,8 Cramp 45
108x5-/1

I'OCT 6238-77

Bbypuibnasie  Tpy6s1| 70,0 4,8 1,7 Craipb
CCK-76 38XHM

2.4.2. bypoBoii Hacoc
Jlns OypeHust TaHHOW CKBaXXHMHBI BeIOepeM OypoBoit Hacoc HB-320/10,0.

JlaHHBII HACOC — PEBEPCUBHBIN, TPEXIUIYHKEPHBIM, TPEXCKOPOCTHOM,
TOPU30HTAIBHBIN C NPSIMOTOYHOW THAPABIMYECKOM YacTbhi). DTOT HACOC BIIOJIHE
CIPAaBUTCS C LUPKYJSALUHUEW TIMHUCTOrO pacTBopa riyouHoir no 1000 merpos. U
PEKOMEHIYeTCsl B KOMIUIEKTE C JaHHOW OypOBOM YCTaHOBKOMA.

Ero xapakTtepuctuku npuseaeHsl B Tadbmuie 10.



Ta6muna 10 — Xapakrepuctuku vHacoca Hb-320/10,0

IMapameTtpsbi

Byposoii nacoc HB-320/10,0

Ilogaua, n/MuH

25:; 40; 70; 125; 180; 320

JlaBnenue, MlIla 3-10
JluameTp TIIyHXEpOB (BTYJIOK), MM. 40; 80
Ywucno mryHxkepoB (OPIIHEH ), IIT. 3
JlnvuHa xoxa myHxkepa (nopmss), mm. | 90

YacroTa BpalllcHHsI KOJICHYATOIO BaJa,
00/MHUH

31; 38; 80; 146; 249

2.4.3. bypoBas Bbimka (MauTa). BypoBoe 31anue

Mauta MPVYI'V-18/20 (pucyHok 9) mnpenHaszHadeHa JUisi IPOU3BOJCTBA

CIIYCKOIIOABCMHBIX OHGpaHI/Iﬁ IIpu 6prHHH BCPTHUKAJIBHBIX MW  HAKJIIOHHBIX

reoJIoropa3BsCJOuYHbIX CKBAXXUH C IIPUMCHCHHUCM II0JIyaBTOMATHUYCCKUX 3JICBATOPOB.

MauTy peKOMEHIyeTCsl HCIOJb30BaTh Npu OypeHuu ckBaxuH a0 800 merpos.

TexHnueckre XapakTepucTUKH OypoBOM MauThl yKazaHbl B Ta0muue 11.

KoHcTpykiusi MauThl, €€ TpPy30MOAbEMHOCTh U TabapuThl TO3BOJISIFOT

MPUMEHSATH OypOBOE 000PYAOBAHUE C AIEKTPUUECKUM U JU3ETbHBIM MPUBOIAMHU.

Tabmuna 11 — Texanueckue xapakTepucTiku OypoBoi mautsl MPYTV-18/20

BricoTa MauThl OT OCHOBaHUS 10 OCH KPOHOJIOKOB, M 18

I'py30moa5eMHOCTD Ha KPIOKE:
HOMMHAaJIbHAs, T MaKCUMaJbHas,
T

11,2
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Pucynok 9 — Cxema mautst MPYTVY-18/20

Q-3mc

Ocob
CKBAKUNHBI

Maura MPYIy-18/20:

| — peryadpoBouHble IOMKpaThl; 2 — CcTpena
MauThl: 3 — OrpaXKAeHHA; 4 — PACTAXKKH; § —
paGouasi naowanka; 6 — WapHHP MOBOPOTA
BepXHeH# YaCTH MauThl; 7 — pacnopka; 8 —
OCHOBaHHE MauThl; 9 — nepexoaHas MNJOWaa-
Ka; 10 — KpouGnoK; I/ — necturua: I3 — cse-
YyenmpHeMHHK; I3 — Kanat; [4— NoAbeMHEIA
KaHaTt; 15 — rpysonoabeMHas YKOCHHa; [6 —
3anHAs onopa; /7 — onopHas collKa; I8 —
ONOPH! PETYAKPOBOUHBIX BHHTOB; ]9 — GOKOBaA
onopa; 20 — HOMKpaThi; 2] — WapHHpbl; 22 —
KaHaTt



2.5. BbIOOp TEXHOJOrM4ecKoro OypoBOro HHCTPYMEHTa M pacyer

TEXHOJOTHYECCKUX PCKUMHBIX MapaMeTpoB 6ypeHml

2.5.1. IIpoxoaka ropHbIX OPO/I

[To mpuBemenHOMy paspesy (Tabmuiia 6) BHIHO, YTO pa3pe3 HUMEET TPHU
OJTHOPOJHBIX yuacTka. [lepBrrit yaacTok ot 0 10 55 M (HanpaBienue) Oynet OypuThes
¢ nomoipto mapouieynoro gosiora III 132-M [IB auamerpom 132 mMm. Bropoit
y4acToK OT 55 710 225 M Oynet OypuThes ¢ MOMOIIBIO IapoiedHoro goyota I 112T
LB nuamerpom 112 mm. ITocneanuii yuactok 0yaet Oyputbest komruiekcom CCK76 ¢
koponkoit KACK-4C u pacmmpurenem P-02. Xapakrepuctuku kommiekca CCK76
yKa3aHbl B Ta0muie 12

Tabnuna 12 — Xapakrepuctuku komiiekca CCK76

[TapameTtpsi CCK-76
Pa3zmep anmMasHOM KOPOHKH,MM:
Hapy>XHBIM THaAMETP 76
BHYTPEHHUI TUaMeTp 48
HIMPUHA TOPLIA MATPHULIBI 14
HapyxHbplii  guamerp — anma3HOro 76,4
Pa3IIUPUTIISL, MM
Pexxum Oypenus:
MaKCUMajbHasl 4acToTa:
BpAIllCHUS, MUH 1000
npenenbHas oceBasi Harpyska, naH 1800
MIPOMBIBOYHAS JKUKOCTh Bona, smynscuonHble, cradbie
TJIMHSCTBIE PACTBOPHI
pacxo NPOMBIBOYHOM KUIAKOCTH 25-70
CpenHuii pecypc KOMILIEKCAa MpHU
YCPEIHEHHBIX  YCIOBUSX OypeHwus, 7,5
TBHIC.MM

[IpuBeneM TEXHUYECKHE XapaKTEPUCTUKHU JOJOT, KOPOHKH U PACIIUPUTENS
JUIS JaNbHEHIITNX pacdyeToB B Tadmmie 13.

Ta6nuna 13 — XapakTepuCTUKH MOPOA0PA3PYIIAONIETO HHCTPYMEHTA



[[Tapomeynoe n0I0TO

1P Jnamertp, MM KommnuectBo
HIApOLIEK, IIT

[apowmeynoe nonoto 111 132-M 1B 132 3

[Tapomeuynoe gonoto III 112-T 1B 112 3

Koponku u pacumpurenn

I[P HunameTp YHucio cekTopoB
(Hapy>XH/BHYTp), MM (3ybBeE)
Koponka anma3zHast 76/46 8

yetbipexcrynenyatas KACK-4

Anmassbiii pacmmputeias P-02 76,4 -

IIlapomeuynoe mosoro III 132-M IIB, unrepBan 0...55 M, kareropus
nopox no oypumoctu II-111.
OceBas Harpy3ka Ha jgonotro G, (kH) ompenensercs, ucxons u3 yAeIabHOU
Harpy3ku C,, Ha | cM auamerpa nosota Do (kH/em):
Go=Cy* Dy, (1)
Go=2,0-13,2=26,4xH = 2692,051 xrc.

UYacroTa BpareHus 100Ta n (00/MUH) pacCUUThIBAETCS 10 hopMmyIie:

n=20V/Ds (2)
20013
" =0132

= 196,9 06/MUH

)

rae V — okpyxHasi CKOpOCTb J10JI0Ta, M/C.

Pacxonx nmpombiBouHOM kuakocT Q (JI/MUH) ONIpenesnsieTCs U3 BhIPAXKEHUS:

Q=qa" Do (3)



Q=24-13,2=316,8 1/MuH,
J/MUH
T€ o — YACIbHBIN pacXo]1 MPOMBIBOYHOM KMAKOCTH Ha 1 M IramMeTpa 100Ta, cM

IHapomeuynoe gosioro III 112-T IIB, unTepBan 55...225 m, KaTeropus
nopox no oypumoctu V-VII.
OceBas Harpy3ka Ha 1031070 G,!
Go=3,0-11,2=33,6 xkH = 3426,246 krc.

Yacrora BpameHus 10J1ota n:
_20-1,0
0,112

n

= 178,57 06/MHH

Pacxon mpombiBouHOM KuakocT Q:

Q=22-11,2=246,4 n/Mu~.

Koponka KACK-4C, wunrtepBaa 225...800, kareropuss mopox 1o
oypumoctu IX.

OceBaﬂ Harpys3ka GO Ha aJIMa3HYIO KOPOHKY paCCUYHUTBLIBACTCA I10 (bOpMyJIe:
G():a'Cy'S; (4)

Go=0,75-0,75-22,98 = 12,92 kH = 1317,47335 Krc,
rae o — Ko3(PPUIUEHT, YUUTHIBAIOIINUNA TPEIMHOBATOCTh M a0Pa3MBHOCTH TIOPOJ; IS
MOHOJIUTHBIX ~ MasioaOpa3wBHBIX TMOpox o = 1, [Id  TpenmHOBATBIX U
cunbHoabpasuBHbIX oo = 0.7 — 0.8;
C, — yenbHas Harpy3ka Ha 1 cM? paGoueii mrommaam Topia KopoHkH, klla; S — paGouas
ILIOIIAAb TOPLA AIMa3HOM KOPOHKH, CM?,

§=p-5 (i -D); 5)

§=0,8-0,785"(7,62—4,62) = 22,98 cm?,



rae Dy u Dg — cOOTBETCTBEHHO, HAPYKHBIM U BHYTPEHHUHN AMAMETPHl KOPOHKH, CM; [
— KOA(PUITMEHT yMEHBINCHUS ILIOMATN TOPIAa KOPOHKH 3a CUET MPOMBIBOYHBIX
KaHajoB (111 OOJIBIIMHCTBA alIMa3HbIX KOpOHOK f = 0.8, mist 3y6uareix — ff = 0.6).

YacroTa BpareHrs KOpoHKH N (00/MHH) paccUUThIBaeTCs 10 hopmyJie:

20,
D , (6)
rae Vo — OKpy>KHast CKOPOCTb KOPOHKH, M/C;
D = DatD
¢ 2 —cpeaHuil pa3Mep KOPOHKH, M.
_ Dy+Dy
Pe =75 7)
0,076 + 0,046
.= = 0,061 M;
2
_29°25 51966
n= 0061 00/MHUH.

Pacuer konmuecTBa moOJaBaeMol Ha 3a00H CKBaKHUHBI MPOMBIBOYHOM
x)uakoctr Q (JI/MUH) MpOU3BOAUTCS 10 hopMyJIe:
Q=k-qr-Du; (8)
Q=14-10-7,6 =106,4 n/mMuH,
rae Dy — HapyXHbIH TMaMeTp KOPOHKHU, CM; (7 — yI€IbHOE KOJUYECTBO M0/1aBaeMOU
KUIKOCTH, JI/MUH Ha 1 cM Hapy>kHOTO Tuamerpa Dy ammMa3HON KOPOHKH;
k — k09 puimeHT, yIuThIBarOINUNA a0pa3MBHOCTh U TPEUIMHOBATOCTH TOPHBIX TOPOJ

(1S MOHOJMTHBIX W ManoaOpasuBHBIX mopox K = 1, mis abpasWBHBIX U

cHIIbHOAOpa3uBHBIX mopoa K = 1.3 — 1.4).

CgeneM Bce MOJIy4eHHBIE JaHHBIE B OJIHY Ta0uity 14.

Tabnuna 14 — Jlanaple pacuera peKUMHBIX TTApaMEeTPOB OypeHUs



E = S = £ OceBas YacTrorTa, Pacxon ITK,
= o =) o) A
g § = E 5 Harpyska, kH 00/MuH J/MUH
o = = > o o o
e e S O @) &) § % - 2 § CLZ
: z % % 8= B E S| 2
=y 4 B o= % ) ) s 5 5
3) 5 2 o s 5 = e s T
= S 2 S 8 o | E e 3
= | 7| &l gl g T & Z £,
S SV s
548
JII
... | HI
1 0...55 | 132-M 132 20 | 264 | 26 | 1,3 | 196 | 231 | 24 316 | 320
1B
JII
V... | H
2 55...225 vil | 112-T 112 30 | 336 (34| 10| 178 | 231 | 22 246 | 320
1B
3 1225...800 | IX KﬁgK 76 0,75 129 | 13| 25| 819 | 820 | 10 106 | 125

Heob6xonmumo wumeTh B BHIY,

4TO YTOYHCHHBIC IIapaMCTPhI

pacxoaa

HpOMBIBO‘-IHOﬁ JKNAKOCTH, KOTOPBIC IIPCBLIIIAIOT PCKOMCHAOBAHHLIC, IMOAJAIOTCA

pPEryJIMpOBKE C TOMOULIBIO JIMHUM cOpoca M OCJIA0JIEHHUIO MPEJOXPaHUTEIbHOIO

kjamnaHa. KoOppekTUpOBKY MpPOBOAUTH B COBOKYIHOCTH C pPacXOAOMEPOM IS

JOCTHIKCHHS OIITHUMAJIbHBIX 3HAYCHUM pacxoaa HpOMBIBO‘-IHOﬁ KHNIKOCTH.




2.5.2. TexHosorust OypeHus 10 MOJE3HOMY HCKONIAeMOMY

Tak kak, B HAIIKX yCIOBUAX KaTErOpHs 10 OypUMOCTH MOPO/I, BbicoKas oT V-
IX (rmy6oxe 200M), TO KaccuUKALIMS TOPOJI U MOJE3HBIX HCKOMIAEMBbIX 110 TPYAHOCTH
nosyueHus: kepHa, Oyner «llopoasl Becbma ycroiuuBbiey». Iloponabl U moJie3HbIE
UCKOIIAaeMbI€ C KECTKOW CBS3bI0, JOCTATOYHO MPOYHBIE MU CIa00-TPELIMHOBATHIE.
[Ipu OypuMoOCTH Ha pPAlMOHAIBHBIX PEKHMMAX MPAKTHUUECKH BCEr/Aa IOJIy4aeTcs
MOBBILICHHBIN BBIXOJ KEPHA.

Hauunate pgoxoxzaeHue 10 3a00s1 cIeAyeT TOJIBKO IOCHEe TMOCAIKU
KEpHOIIPUEMHUKA Ha ONOPHOE KOJIBIIO KOJOHKOBOTO HaOopa. B Hawane kaxmoro
LUKJIa 1711 00ecriedeHrsi HOpMaJbHOIO BXOJIa KEpHA B KEpHOPBATEh NEPBLIE 3...5 cM
cienyer OypuTh Ha MOHMKEHHOM Harpy3ke Ha KOpoHKY (Ha 25...30 % Hike 0ObIYHO
MIPUMEHSEMOMN ).

Pexum OypeHus crnexyer BbIOMpaTh s JOCTHKEHUS MaKCHUMaJbHOU
MEXaHUYECKOM CKOPOCTH OypeHHus M MPOXOJKU 3a IIUKI U O0ECHeueHUs: BBICOKOTO

BBIXO/Jlda KCPHA B KOHKPCTHBIX I'COJIOTO-TCXHUYICCKUX YCIOBUAX.

BricokomnpouHas cOaaHcupoBaHHass OypuibHasi KOJOHHAa U HEOOJbIINE
3a30ppl MEXAYy HEM M CTEHKaMU CKBaXMHBI MO3BOJIAIOT BeCTU OypeHHe Ha
MaKCHMaJbHO BBICOKMX CKOPOCTSIX BpAallleHHUs CHapsia, JMMUTHUPYEMBIX TOJBKO
MOIIIHOCTBIO MpuBOAa OypoBoro cranka. CHW)XKAaTh 4acTOTy BpAallEHUS CHapsna
PEKOMEHIyeTCsl TOJIBKO B CIy4asiX, KOrja BbICOKAs 4acTOTa BPALICHUs MPUBOIUT K
CHMWKEHUIO TMPOXOJKH 3a IMKJI M BBIXOAY KEepHa (4TO MOXET ObITh IpH OypeHUuUu
CUJIBHOTPEUIMHOBATBIX TMOPOJ), BO3HMKHOBEHUHM CHJIBHOM BUOpanuu OypHIIbHON
KOJIOHHBI, HAJIMYMHM KaBEPH WJIM PE3KUX HCKPUBICHUN CKBAKHUHBI, YTO MOMKET
IPUBECTH K MOJIOMKE OYpHIIbHON KOJIOHHBI.

B mponecce OypeHuss HEOOXOIUMO OCOOCHHO BHHUMATEIBHO CIEIUTh 3a
NOKa3aHUsIMU MaHOMeTpa OypoBoro Hacoca. Pe3koe yBennueHue 1aBieHus yKa3blBaeT
Ha cpabaThlBaHHE CUTHAJIN3aTOpa CaMO3aKIMHUBAaHUS KepHa. B aToM ciydae cienyer
HEMEJJICHHO MPEKPaTUTh OypeHHE, BHIKIIIOUUTh HACOC U U3BJIEYb KEPHOIIPUEMHUK U3

CKBa)XUHBI. 3anp CIIACTCA  HOBBIIIATH OCCBYHO  HAIPY3Ky IJII  JIMKBHAALIUA



CaMO3aKJIMHUBAHUS KEPHA, TAK KAaK 3TO MOXET MPUBECTHU K CHI)KEHHIO BBIXO/a KEPHA,
MOBPEXKICHUIO KEPHOIIPUEMHOM TPYOBbI U MPUKOTY KOPOHKHU.

VYcunue cpabaTblBaHWS CHUTHAJIM3aTOpa 3aBUCUT OT CHOcO0a YCTaHOBKHU
PE3MHOBBIX MAHXKET: IPU OYpEHUU TBEPABIX MOPOJI PE3NHOBBIE MAHKETHI YEPETYIOTCSA
CO CTaJbHBIMU IIal0aMu, pu OypeHUU CIA0BIX MOPOJ MAHKEThl YCTAaHABIUBAIOTCA
PAIOM.

3ampeniaercs UCHOIb30BaTh CHEMHBIM KEPHONPUEMHUK 0€3 MaHXKeT
CUTHAJIU3aTopa BO M30€KaHWE MOBPEKIACHUS KEPHONPUEMHON TPYObl M CHUKEHUS
BBIXOJIa KEPHA.

2.5.3. TexHuKa ¥ TEXHOJOI'Ms HANIPABJICHHOI0 OypEeHUN CKBAKHH

CTBONBI  CKBaXWH TIpH OypeHHH JOOBIM CIOCOOOM HE  OCTalTC
NPSAMOJIMHEMHBIMUA, a MPUOOPETAIOT H30THYTYI0O B OJHOW IUIOCKOCTH WU B
OpocTpaHcTBE (OpMy, OTKJIOHSAACH OT IEPBOHAYAIBHO 3aJaHHOIO HAIpPaBIICHUS.
IIpouecc, B pe3ynbraTe KOTOPOrO HM3MEHSETCS HAIPABICHUE CKBA)XWHBI WM €€
TPAeKTOPHsI B MPOCTPAHCTBE, HAZBIBAETCS UCKPUBICHUEM CKBAKUHBI.

B cnyuae coopyxeHHs TPOEKTHOM CKBaXKMHbI HEOOXOJUMO YUHUTHIBATh
IOCTAaHOBKY OYypOBOW YCTaHOBKH, 3aJJaHHBbI HAKJIOH LINUHAEIS OypOBOro CTaHKa
OTHOCUTEIBHO  TOPU30OHTAJIBHOW  TMOBEPXHOCTH,  BEJIMYMHY  €CTECTBEHHOTO
VCKPUBIICHHUS Ha BCEM MHTEpBaJie OypeHusi, BETUYUHY yTila BCTPEYH OCH CKBAXKUHBI C

PYAHBIM TEJIOM.
3€HUTHBIA yTrOJ OCHOBHOI'O CTBOJIA B TOYKE BCTPEUU C PYAHBIM TEIOM Opr
(rpan):

Bpr= Po+y —90°, 9)
r7ie fSo — IPOEKTHBIN YroJ BCTPEYHM OCHOBHOTO CTBOJIA B TOYKE BCTPEUYHU C PYIAHBIM
TEJIOM, T'pa;

Y — YroJ najieHust pyaHoro Tena, rpai.

Opr = 65° + 60° — 90° = 35°.



MHTEHCUBHOCTh €CTECTBEHHOT'O 3€HUTHOI'O HCKPUBJICHHA OCHOBHOI'O CTBOJIA

cocraBiseT lgo = 0,0367 rpan/m.
HavanbHbIil 3eHUTHBIN yTo1 3a0ypHUBaHusi OCHOBHOTO CTBOJIA paBeH (6o):
0, = arcsin(sin25° — 0,00064 - 624,8) =~ 10° (10)
KpuBH3HA €CTECTBEHHOTO 36HUTHOTO HCKPUBIICHUSI OCHOBHOTO CTBOJIA

Ko.0 (pan/m) HaxoauTcst o popMmyiie:

_ i@.o .
Koo = 57,3’ (11)
0,0367 paj
= ———=0,00064—
o= 573 T M

FJ'IY61/IHa CKBa’KHMHBI OCHOBHOT'O CTBOJIA I10 OCH 1O TOYKH BCTPCUYHU C PYAHBIM

TenoM Lo (M):

— BPT_GO.
Lo="n (12)
L L
o= 00367 oM

Koneunas riryOuHa OCHOBHOTO CTBOJIA 1O OcH L (M):

rac m — nNpoOCKTHAA MOIIHOCTE pyAHOT'O TE1a, M;

[ — rmyOuHa u3y4eHus moICTUIAEMOM TOJIIIIH, M.

L =682+ 64 + 54 =800 m.

2.5.3.1. Pacuer ¥ mocTpOeHNEe TPAEKTOPUH MHOTOCTBOJIbHOM CKBAKMHBI

TodHOCTH TMOJCEYECHMs, a HHOTJIA W CcaMa BO3MOXHOCTh TOJCEYCHUS
TeOJIOTUYECKOTO Tela (PyIHOM 30HBI, PYJHOTO Teja, JKUIIbl, MACCUBA U T.II.), 3aBUCST
OT KadecTBa IPOCKTUPOBAHMS TPACKTOPUH MHOTOCTBOJIBHBIX CKBa)XKHH, KOTOPOE
TaK)Ke OMpeNeNsieT U BeIWYMHY 3aTpaT Ha OypeHHe, BKIIIoYasi 3aTpaThl Ha O0pHOY C
uckpuBiieHneM. llenecooOpa3HOCTh MHOTOCTBOJBHON CKBaKHUHBI, 3TO SKOHOMHUS

(HMHAHCOBBIX 3aTpaT, U BPEMEHHU.



K ocHOBHBIM paCuUCTHbIM 3aJgadaM IPOCKTHPOBAHUSA MOXKHO OTHCCTH
OIIPpCACIICHUC!
- MCCTOIIOJIOKCHUC YCThs CKBAKUHbI;

- MepBOHAYAJILHBIX 3CHUTHBIX M a3UMYTAJbHBIX YIJOB 3a0ypHBaHUS
CKBa>KMH;

- BEJIMYMHBI WHTEPBAJIOB MPUMEHEHUS OTKJIOHUTEIEH W MHTEHCUBHOCTH
MCKYCCTBEHHOT'O HCKPUBIICHHSI;

- TIOJIOKEHHWE HWHTEpBala 3ape3Ku JOIMOJHUTEIBHOTO CTBOJIA U €ro
ONTUMAJIBHOIO NPOQUIs MPU MHOTOCTBOJBHOM OypEHUH; - MPOEKTHBIX KOOPAMHAT
TPACKTOPHUI CKBaYKUH.

OCHOBHBIMM MPUHLUIAMH TPOEKTUPOBAHUS TPACKTOPUU Pa3BEIOUYHBIX
CKBa)XVH SIBJISIIOTCS:

* 32 HCXOJHYIO TOYKY HIPOEKTHUPOBAHHMS, KAK IMPABHIIO, MPUHUMAETCS
IPOEKTHAsl TOYKa MOJICEYEHMsI pa3BelyeMOI0 Ie€0J0rH4ecKoro 00beKTa,
PYIHOrO Teja, T.6. NPOECKTUPOBAHHE BENETCS «CHHU3Y-BBEPX).
HckmoueHne cocCTaBiseT MPOEKTUPOBAaHME C IUIOIMIAJOK, BBIOOP
KOTOPBIX OTPAHUYEH PA3IUYHBIMU YCIOBUSIMHU;

* TpacKTOPUM CKBAXXWHBI JIOJDKHBI MMETh MUHUMAJBHYIO JUIMHY NpU
YCIOBHHM OOECIEeYeHHUs] AOMYCTUMOTO MHUHUMAJBHOTO yrjia BCTPEUH C
PYIHBIM TEJIOM;

¢ TPOCKTHAA TPACKTOPHUA CKBAKHHBI JOJDKHA PACCHHUTBIBATHCA C YUCTOM

€CTECTBCHHOTO UCKPHBJICHUS U BO3MOXKHOTO TIPUMEHCHUS
HCKYCCTBEHHOT'O UCKPUBJICHHS,

* HAYaJIbHBIC TIPOCKTHBIC 3CHUTHBIC YTJIbI 3a0ypUBAHUS CKBAXKHH JOJKHBI
COOTBETCTBOBATh  TEXHUYECCKHMM  BO3MOXKHOCTSIM  IIPUMEHSEMOTO
OypoBOTro 000pyAOBaHMUS.

Pacuer TpackTOpHH OCHOBHOTO CTBOJA [3]



[IpoekTHbIE KOOPAUHATHI OCHOBHOT'O CTBOJIA ISl K10 M3 TiyOuH Ly yepe3
unTepBasl Al = 100 M, a Takke y KpOBJIHM PyAHOTO Teja Lo M Ha KOHEUHOH TiryOuHe L.
[IpoekTHbIC 3eHUTHBIE O, U a3UMYTAIIBHBIE Oy TPACKTOPUH (Tpaj):
On= On-1+ igoAl; (14)
01= 00+ igoAl =10°+ 0,0367 - 100 = 13,67°;
an= const =135°, (15)

Cpennue 3eHUTHBIE O¢p U a3UMyTaIbHbIE Oy, YIIIBI MHTEPBAJIOB (Cpajn):

0 _ Op+0p—4
nep =5 (16)
O + 6,y 10+ 13,67 )
Onep = gt = - = 11,835°
tdn_g  135°+135° o
Unep = 1 = = 135° (17)

[Ipupaiienust KOOpAUHAT (JJIMHBI TPOEKIUI ) TPAEKTOPUH (M):
AXy, = Aly, - Sinfp, - cosa’ncp, (18)
AX,=100-0,205-1=20,5m;
AZn= Aly* coSOncp, (19)
AZ,=100-0,9787 = 97,8 m.

st pacyera koopauHaT TpaekTopum (Tabmuua 14) HEOOXOAUMO 3HATh
TonorpaduyecKkie KOOPJUHATHI MPOEKTHOM TOYKH TMOJCEYCHHS PYAHOTO Tela, Mpu
ATOM TEKYyIIHe KOOPAWHATHI MPH pacdeTe M MOCTPOCHHH TPACKTOPHUH OCHOBHOTO

CTBOJIA CKBAXXUHBI OTHOCHUTEIILHO PYAHOTO Telna (M):



Tabnuna 15 — KoopauHaTel Tpa€KTOPUM OCHOBHOT'O CTBOJIA

['mybuna, | WuaTtepran, [IpoekTHBIE yTiabl, Tpaj Paccuurannblie yriibl, rpaj [Ipupaienus KoopauHaT, M Koopaunatst
M M 6x an= const Onep ancp AXn AZn X
0 10 135 0 0
100 11,835 135 20,5 97,8
100 13,67 135 20,5 97,8
100 19,175 135 32,8 94,4
300 21,01 135 80 288,5
100 22,845 135 38,8 92,1
400 24,68 135 118,8 380,6
100 26,515 135 44.6 89,5
500 28,35 135 163,4 470,1
100 30,185 135 50,27 86,4
600 32,02 135 213,67 556,5
82 33,52 135 45,26 68,3
682 35,02 135 258,93 624,8
118 37,19 135 71,27 93,9
800 39,36 135 330,2 718,7




«CBepxy-BHU3» PACCUUTHIBAIOTCS MO HopMyiam:
Xoe1=Xn+ AXn, (20)
Xn+1=Xo+AX1=0+20,5=20,5Mm,
Zns1=Zn+ AZy. (21)
Int1=Zo+AZ1=0+97,8=97,8 m.
Pacder TpaekTopuH JOMOIHUTEIHHOTO CTBOJA [3]
Cxema ans pacdera TPACKTOPUU MHOTOCTBOJBHOHM IUIOCKO-HCKPHBICHHOM
CKBQ)KWHBI MIPUBEJICHA B MPHIIOKCHUH 5.

V3MeHeHne 36HUTHOTO yIJIa IpU OYpEeHUH JOIIOJIHUTENBHOIO CTBOJIA ¢ (Ipaj):

R-sinf,—2
@ = arccos(1 — ZRsinfo—)

R-T)r (22)
57,3
R =, (23)
57,3
R = W = 1561,3 M,
57,3
B iﬂ-!t()ll, (24)
B 57,3 B
r= ﬂ =573 M,

rae R, I — paguychl KpUBU3HBI OCHOBHOTO U JIOTIOJIHUTEILHOTO CTBOJIOB, M;

[0 — UHTEHCUBHOCTh €CTECTBEHHOTO 3€HUTHOI'O HMCKPHUBJICHUSI OCHOBHOT'O CTBOJIA,
rpan/m;

[6.50n — CPEIIHSISI UYHTEHCUBHOCTD 36HUTHOTO MUCKPUBJIEHHUS JIOMOJHUTEIBHOTO CTBOJIA C
y4€TOM HCKYCCTBEHHOTO WCKPHUBJICHHS, loon = 0,1 rpaa/M; a — TIJIOTHOCTh

pa3BeIOYHOM ceTH 1o najgeHuto, a = 100 m.

100(1561,3 - sin65° — %)

(1561,3 — 573)573

@ = arccos(1 — =1,327°

)

3eHUTHBIN YToJI OCHOBHOTO CTBOJIA B TOUKC 3apC3KHU JJOIIOJIHUTCIILHOT'O CTBOJIA

O3ap (Tpan):



bun = (25 ~2) ~25n2] 573y 90

(25)

_ [( 65 100 ) 573 1,327
zap — -

573 15613)  *15613°" 2 ] 57,3+ 60 -90=3086

)

FHY6I/IH3 TOYKH 3apC3KN AOIMOJTHUTCIIBHOT'O CTBOJIA ITO OCH CKBAKHWHBI

Lzap, (M):
93;3 _90
Laap = =54 (26)
L 30,86 — 10
2P 0,0367

=5684 M

I[J'II/IHa AOIIOJIHUTCIIBHOI'O CTBOJIAa OT MCCTAa 3apC3KW A0 TOYKH BCTPEUHU C

PYAHBIM TE€JIOM Lprqon (M):

_ P
bpraon =T 575 (27)
327
Lyraon = 573472 = 13.27m

KoHeuHnas qymHa TOTOJHUTEIRHOTO CTBOJIA TTO OCH L son (M):
Lx.aon = LpT.AOI] +m+1. (28)
Lipon=13,27 + 64 + 54 =131,27 m.

3eHI/ITHI>H\/JI YI'oJ1 JOIMOJHUTCIIBHOI'O CTBOJIA B TOYKEC IICPCCCUCHUA PYAHOI'O TCIIAd
epT.non (rpaz[):

Opr.pon = Osap+ @, (29)
Opr.non = 30,86 + 1,327 = 32,187°,
Opraon < 6], (30)
32,187° < 60°,
rae || — MakCUMalbHBIA 3C€HUTHBIA YTOJI, BEJIUYMHA KOTOPOTO OTPaHUYMBACTCS
BO3MOXKHOCTBIO CIIyCKa Ha KeOene reodu3udyecKux MNpUOOpPOB, HHKIMHOMETPOB,

YBCIIMYCHUCM pacxoJa MOIIHOCTH Ha 6yp€HI/I€ N CITYCKOIIOABEMHBIC OIICpalnu,

o0brYHO BenmmumnHa |@| mpuHuMaetcs 10 60°.



3€HUTHBIN YT0JI JOTIOJHUTEILHOTO CTBOJIa HA KOHEYHOM ITyOUuHE O ion (TPan):

Ox.non = epT.,CLOI'[ + iG.aon(m + l) . (31)

O non= 32,187 + 0,1(64 + 54) = 43,9°.
[myOmHa OCHOBHOTO CTBOJIa MO BEPTUKAIM JIO MEcTa 3ape3Ku

JIOMIOJHUTEIHLHOTO CTBOMA H3zap (M):

_ (sinBy,p—sind,)

Haap = Koo . (32)
(0512-0173) _
2 = T 000062 <M

FJ'I}’6I/IH21 AOIIOJIHUTCIIBHOTO CTBOJIA ITIO BEPTHUKAJIN OT MECTA 3apC3KU 10 TOYKH

BCTPEUH C PYJIHBIM T€TIOM Hzap—praon (M):

_ (sinBpron—5inba,p)

H3ap—pT-,CL01'l = K 0m , (33)
rac K@,gon — KpHUBHU3HA 3CHUTHOI'O HCKPHUBJICHUA JOIIOJIHUTCIBHOI'O CTBOJIA, pa,u/M
_ iG.,aon
Kopon =553 (34)
0,1
Ko pon = 573 = 0,00174 pag/m;
(0,532 — 0,512)
Hsap—pT.;[orl = O 00174 = 11’5 M

)

['myOnHa TOMOJHUTEIBLHOTO CTBOJIA IO BEPTUKAIN OT TOUYKH BCKPBITHUS

PYAHOTO Teja 10 KOHEUHOU rimyOuHbl Hprpon—k.qon (M):

Y _ (sinBy ion—=sinBp son)
pT.AOIL.—K. 000 —

KB.,E[GH
(0,693 — 0,532)
HpT.,[[OH.—K.,[[OH = 0,00174

: (35)

= 25,15m

['myOuHa CKBaXXWHBI 1O BEPTUKAIH JI0 TOYKH BCKPBITHS PYIHOTO Teia

JOTIOJTHUTEIBHBIM CTBOJIOM Hpr son (M):

HpT.,[[Ol‘I = H3ap + H3ap—pT.,z[0H ) (36)

HpT.AOl‘I = 529,7 + 11,5 == 54‘1,2 M.



FHY6I/IHa CKBAXXHHBI 110 BEPTUKAIN JO KOHCYHOU I‘JIY6I/IHI>I JOINIOJTHUTCIIBHOI'O

cTBONA Hi qon (M):

HK.,ELOI'[ = HpT.,ELOl'[ + HpT.,ELOl'I—K.,Z[Ol'I , (37)
Hypon=541,2 + 25,15 =566,35 M.
CwMmelteHre 0OCHOBHOTO CTBOJIA OT YCThs 0 MECTa 3ape3KH JIOMOJTHUTEILHOTO
CTBOJIA Szap (M):

_ (cos8,~cos8.,,)

Sgap h Koo

: (38)

¢ (0,984 — 0,858)
sap = 0,00064

= 196,87 M

CMGH_IGHI/IC AOIMOJIHUTCIIBHOTO CTBOJIAa OT MCCTA 3apC3KH JO TOYKHW BCKPBLITHA

PYIHOTO Tena Ssap—pr.aon (M):

S _ (c056,35p—c050,1 5on)
3ap—pT.gon — Kg ot

: (39)

(0,858 — 0,846)
Ssap-praon = o q0174 - OO M-

CMGH_IeHI/Ie AOIIOJIHUTCIIBHOI'O CTBOJIA OT TOYKH BCKPBITHA PYAHOI'O TCJIa HO

KOHEYHOU TITYyOUHBI Spr.non—k.gon (M):

S — (Cosgp'l'.ﬂ(]]l_COSBK.,’I,(M[)
PRAOIICAOH KB.,’I,()[[
(0,846 — 0,72)
SpT.;l,on—K.,qon = 0’00174 = 19,7 M. ’ (40)

CMeHIeHI/Ie CKBAXXUHbI 10 TOYKH BCKPBITHUA PYJAHOI'O TCJa JOIMOJHUTCIbHBIM

CTBOJIOM Spr.aon (M):

SpT.AOl'I = Ssap + S3ap—pT.,qor1 ) (41)

Spraon=196,87 + 6,9 = 203,77 M.

CMeHleHI/Ie CKBa>XHWHBI 10 KOHCUHOU FJ'IY6I/IHBI JOITIOJIHUTCIBHOI'O CTBOJIA



H.non (M)
Sk.non = Spr.pon + Spr.aon—k.gom . (42)

Swaon= 203,77 + 19,7 = 223,47 M.

2.5.3.2. Bbi6op cnocoda 3ape3ku 60KOBOI0 CTBOJIA

B Buay noOpum kepHa Ha OOJBIIOM HMHTEPBAJIE COOPYNKAEMOW CKBa)KMHBI,
palMoHaIbHO BbIOpaTh KJIMHOBOM cmocoO 3ape3ku  OOKOBOrO  CTBOJNA C
ucrnosb3zoBaHueM oTkioHsronlero kimHa mapku BOART LONGYEAR (puc.10)

OTKIIOHAIOIME KIIMHBS HMCHOJB3YIOTCS Ul U3MEHEHUS IyTH MPOXOXKICHUS
OypOBOI CKBaKUHBI B Psi/I€ CIy4aeB:

* JIns1 mepecevenrs MaacToB MO/ ONPEAEICHHBIMH YTJIAMHU.

* Jlns mepecedeHUs CIOXKHBIX IUIACTOB MOJ OOBIYHBIM YCTbeM OypoBOM
CKBa)KHHBI.

* J1711 TOro 4TOOBI MOXKHO OBLIIO MEPECEKATDH CIOMKHBIE MJIACThI ITyTEM OypeHuUs
OOKOBBIX CTBOJIOB CKBa)KMHBI U3 OCHOBHOI CKBA)KUHBI, C/IETAHHOM paHee.

« B cnywasx, kxorma s NpOAOJDKEHHMS OypeHus TpeOyeTcs 00Xo
MPOOJIEMHBIX 30H WM OCTABJIEHHOTO B CKBAXXHHE 000PYI0OBAHMUS.

Otknonstomme kiuHbs Boart Longyear mo HoMHHally 00€CHEYUBAIOT
OTKJIOHEHHE Ha 2°. PexomeHayeTcsi, 4TOObl NMpPU YCTAHOBKE HECKOJIBKUX KIMHBEB

paccTosiHME MEXAY HUMHU COCTaBIISLIIO HE MeHee 15 M.



azze

Pucynok 10 — orknonsitomnii kiuH Mapku BOART LONGYEAR

a— KJIUH B cOope; 0 — pacnopHblii MexaHu3M; 1 — ycTaHOBOUHBIN AaTPyOOK; 2-Cpe3HbIe
MTUQTHL;, 3 — JTOKOK; 4 — paCIIOPHBIA MEXaHU3M; 5 — TpyOa YUTMHUTEINb; 6 — HapyKHas

TpyOa; 7 — mpopesu; 8§ — koHyc; 9 — mTok; 10 — kIMHOBas HaKIaaAKa

B ckBaxuHE KIMH pPacCKpEIUIIeTCS IO-pPa3sHOMY: IIEMEHTUPOBAHUEM,
3aKJIMHUBAaHWEM JpoObIO(B HAIlleM Clly4ae), PAaCKIMHUBAaHUEM C TIOMOIIBIO
JEPEBSIHHBIX WM METAJUNIMYECKUX KIUHBEB, WM KOHYCOB C IUIamkamu u ap. Jis
YMEHBIIICHUS JICHCTBUSA BHOpaIMii UCHOJIB3YIOT JAeMIPUPYIOIMIHE YCTPOUCTBA.
HewusBriekaeMblii KJIUH OTKPBITOTO THUIA CITYyCKAIOT CKBaXKUHY Ha OypUIIBHBIX TpyOax,
K KOTOPBIM OH MPUCOEIUHSIETCA CIEINATbHBIM NEPEXOJHUKOM C MOMOIIBIO 3aKJICTIOK.

3aKJICIIKH MOCJIe YCTaHOBKH KJIMHA CPE3ar0TCsA IO JICCTBHUEM OCEBOM Harpy3Ku.



2.5.3.3. TexHoJiorn4ecknii MUKJI COOPY:KEHHS JOMOJHUTEIbHBIX CTBOJIOB

B mepByro ouepenb MNpPOBOJSAT TaKWE TEXHOJOTHUECKUE OIEpaluM, Kak
KaBEpHOMETPUSI U  WHKIMHOMETpPHs, UTOOBbl BBIOpATh HHTEPBANl  3apE3KU
JOTIOJIHUTEJIBHOTO CTBOJIA, yOEAMBIIMCh B OTCYTCTBUU KaBEpPH M 3HAUYUTEIHHOU
BBIPAaOOTKH CTBOJIA CKBOKHHBI B HEM.

Jlanee TpOM3BOAST YCTAHOBKY HCKYCCTBEHHOTO 3200 C IMOMOIIbIO
crienuaabHOU MpoOupku (pucyHOK 11) nimu MocTta (M3 EMEHTHOTO WJTH CIICTIHAIEHOTO

TaMIIOHAKHOTO PacTBOPA).

Pucynox 11 — IIpo6ka-uckyccTBeHHbIN 3a00ii:
1 — xononkoBas TpyOa; 2 — medeHsp; 3 — AepeBsiHHAsA NPOOKa; 4 — ITUDTHI;

S — mpyXxuHa

3aTeM MPOU3BOASIT COOPKY U OPUEHTUPOBAHUE KIIMHA HA TTOBEPXHOCTH.
Hcnons3zyem YHuBepcanbHblil mThipeBoit opuerTtarop YIIIO-12. On coctout
M3 Ha3eMHOTO Tpubopa - MILTHAMIIEPMETPA, COCAMHSIEMOTO 4epe3 OypHIIbHYIO

KOJIOHHY H ITPOBOJIa 4 CO CKBAXXMHHBIM OpUEHTATOpOM (puc. 12).
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Pucynok 12 — Cxema ycrpoiictBa opuentaropa YIIIO (a) u
M0JIO’)KEHNE HAKOHEUYHUKA OPUEHTATOpa B MEPEXOJHUKE HaJl
OTKJIOHHUTEJIEM IIPHU €T0 OPUEHTUPOBAHUH (0):

1 — kopmyc; 2 — oTBec; 3 — Ipylma KOHTAKTOB; 4 — AJIEKTPUYECKUIN MPOBOI; 5 —
HAKOHEYHUK; 6 — MNpOJOJIbHBIN Ma3; 7 — HOXK-JOBUTEb; 8§ — OPUEHTUPYIOLIUN
IIEPEXOIHHUK.

[Tociie OpueHTUPOBAHKS OTKIIOHUTEIS €r0 CIIYCKalOT B CKBAXKUHY HE JOXOJ
10 3a60s1 0,5...1 M, OPHEHTHPYIOT KJIIMH B CKBa)KWHE, COBEPIIIAIOT TOCTAHOBKY KJIMHA
B CKBa)KHHE.

Packperuienne kirHa B CKBaKHMHE OCYIIECTBIISIOT 0€3 PHIBKOB C MOCTOSIHHBIM
HaOJI0JICHUEM OCEBOM HArpy3KH, KOTOpasi He JoJKHA npeBbImaTh 1500 Kre 1i1s cpbiBa
mTU(GTOB U OTKPETICHU KIuHA. Jlaiee KJIMH OTCOeIMHAETCS OT KOJIOHHBI OypUITLHBIX
TPYO ¥ IPOM3BOIUTCS U3BJICUCHHUE UX HA TTIOBEPXHOCTD.

CrnenyromuM KOMIUIEKCOM OMEpalMii  CIYXKUT OypeHHe omnepeKaromie
MAJOTCKBAXUHBI B 33/IaHHOM HAIlPaBJICHUM Ha aiuHy 2...2,5 M (pucyHok 13, a),

MpOBEpKa TPABUIBHOCTH 3a0ypUBaHUS MWIOT-CKBOXHHBI  (MHKIMHOMETPHS),



pacHIMpeHne TUJIOT-CKBAXUHBI 10 HOMHHAJIBHOTO auameTrpa (pucyHok 13, ©) u
npopaboTKa yCTyma B MeCcTe UCKpHUBIICHUA (pUCYHOK 13, B).

Bniocnencteuu BeayT OypeHne CKBaKMHBI B HOBOM HAaIlpaBICHUU
YKOPOYEHHBIMH KOJIOHKOBBIMU HAOOpaMU C TIOCTETICHHBIM HapaliuBaHUEM UX JI0
HOPMAJIbHOM JIJTMHHBI.

3aKIIOUMTENbHBIM ~ 3TAllOM  MPOBOJUTCS  MHKIMHOMETpHs Ha  3aboe
JOMOJHUTENBHOrO CTBOJIA. OINEepaTUBHBIA KOHTPOJIb HCKPHUBJICHHUS CKBAKUHBI
MIPOU3BOAUTCS C IOMOIIBIO IuppoBoro nakmmHOMeTpa ZET 7054, pukcupyromiero Ha
(OTOIJIEHKY 3HAYEHUsS 3E€HUTHOTO W a3UMYTaIbHOrO yrioB. Ilpumenserca B
JUAMarHUTHOW cpefie, B CKBAXKHMHY OIYCKAlOT Ha Tpoce. 3a OJMH CIYCK MOXHO

MHOT'OKPATHO U3MCPHUTH YKAa3aHHBIC ITAPaMCTPhbl B HCCKOJIBKHMX TOYKAX CKBAKHWHBI.

i

)

Pucynox 13 — Cxema oTOypuBaHus MHIOT-CKBAKUHBI:

a — OypeHHe MUIOT-CKBOXHHBI; O — paclIipeHne MUI0T-CKBAXXUHBI; B — IpopaboTKa
ycTyna B MecTe MCKpuBJIeHHs; 1 — kiuH; 2 — anmMa3Has KOPOHKa YMEHBLIEHHOTO
nuametpa; 3 — KoJIoHKoBasi TpyOa; 4 — OypoBoil mapHup; 5 — OypuiibHbIE TPYOBI; 6 —

HaIpaBJISIOUIUN CTEPKEHb; 7 — KOMOMHUPOBAHHAS aJIMa3Hasi KOPOHKa



2.5.4. O6ecneyeHue CBOMCTB OYMCTHOIO areHTa B npouecce OypeHust

OTIMYUTENEHON CIIOCOOHOCTRIO — BpalllaTeIbHOTO  OypeHUs SIBIISICTCS
NpUMEHEHHE TTPOMBIBKUA CKBaXHH B Ipoliecce OypeHus. bypoBoii pacTBop, mpexie
BCETO, JIOJDKEH:

- yaamaTth  BBIOypeHHyH0 — mopoay  (muiamM) — W3-TIOJ  JI0JIOTA,
TPAHCIIOPTUPOBATh €€ BBEPX MO KOJBIIEBOMY TMPOCTPAHCTBY MEXKIy OYypHUIBLHOM
KOJIOHHOW Y CTBOJIOM CKBaKHUHBI U 00€CTICUNBATh €€ OTICIICHHE Ha IOBEPXHOCTH;

- yAEp)KUBATh YaCTHIIBI BEIOYPECHHOM TOPOABI BO B3BEIIEHHOM COCTOSTHHUH
IIPY OCTAHOBKE HIUPKYJISIIUUA PAaCTBOPA;

- OXJIaXJaTh JIOJOTO M O0JIerdaTh pa3pyliecHrue MOpoAbl Ha MPU3a00MHON
30HE;

- CO3/JaBaTh JAaBJICHUE HA CTEHKUM CKBAXXUHBI I MPEAYNPEKICHUS
BOJIOITPOSIBIICHUN;
- OKa3bIBaTh (DU3UKO-XMMHUECKOE BO3JICUCTBHE HA CTCHKU CKBAYKUHBI,

npeaynpexas ux oopyiieHue;

[TapameTpsl 6ypoBOT0 pacTBOpa M €ro KOMIIOHEHTHI yKa3aHbl B Tabwuie 16



Tabmuma 16 — [TapameTpbl 6ypoBOro pacTBOpa v €ro KOMIIOHEHTHI

[TapameTpsl OypoBOTo pacTBOpa KoMIToHEHTBI
Haspanue 3HaueHue Haspanue Konnentpanus,
%
[110THOCTB, p 1,1 r/em® Na,CO3 0,5
Bsi3xocTh, N 22,1¢ CaCl, 0,5
BogooTnaya 8,3 cm® Ca(OH); 0,15
Cratuueckoe 12 nlla CCb 0,1
HaIpsHKCHUE CIBUTA
(cynbuTHOCTIHpPTOBAS
Oapna)
3nauenue pH 8 KMI] 15
(kapOOKCHIIMETHIT
LEJUTI0II03a)

[Ipu OypeHMHM mTOJ KOHJIYKTOpP M OOCaJHYIO KOJIOHHY pa30ypHBarOTCs
HEYCTONYMBBIC TJIMHHUCTHIC OTJIOKEHHUS M PBIXJIBIC MECYAHUKH, MOITOMY OypOBOM
pacTBOp JOJDKEH 00J1a1aTh BBICOKOW BBIHOCSINEH CIOCOOHOCTBIO, XOPOIICH
CMa3bIBAIOIICH CITOCOOHOCTBIO ISl TPEIOTBPAIICHUS IMPUXBATOB WHCTPYMECHTA H
o0OecreunBaTh COXpAaHCHHE YCTOMYHUBOCTH CTEHOK CKBAKWHBI. JIJIS pEIICHHS STHX
3aJ1a4 UCIOJIb3YETCS MOJTMMEPTIIMHUCTBIN THIT OYPOBOTO pacTBOPA C ONPEACTIEHHBIMU
CTPYKTYPHO-PEOJIOTHICCKUMH XapaKTCPUCTUKAMHU.

[TpuroToBJICHUE IMOIMMEPIIIMHUCTOTO PacTBOPAa IPOUCXOJUT CJICIYIOUIUM
obpazom:

B 3ymnd, eMkocThio 10 M3, 3aIMBarOT TEXHUYECKYIO BOAY, JOOBIBAEMYIO M3
CKBOKMHBI Ha YydJacTke. Marucrtpanb cOpoca JIaBlICHHS C TPsS3EBOrO0 Hacoca
YCTaHABIUBAIOT B 3yMmImd g pa3MENIMBaHUS TJIMHOMOPOIIKA, XHMPEarcHTOB,
7100aBOK M TP. MOIIHBIM HAarmopoM Boibl. Heo0x01umMo 100aBUTh KaabIIUHUPOBAHHYIO

cony (CS mapka B) B Boay /Uil YMEHBUIECHUS €€ JKECTKOCTH W JJIsSl JIyYILIEero



B3aumoencTeus ¢ riumHonopomkoMm (Bentex LCC  Otex/ TiIMHONOPOIIOK
OcHTOHUTOBEIN MiSwaco).

[Ipu Oypenun crjomHeIM 3a00eM (WM C OTOOpOM KEpHa) HEOOXOIUMO
n00aBuTh aHAOT Kapookcummetuientono3bl (KMIL]) — PAC HVExtra (ms
IPUTOTOBJICHHSI BOJHOTO pacTBOpa KoHIeHTpaus cocrasiser 0,5...2,0%, B cocTtaBe
riHKucTOoro pactopa — 0,2...1,0%).

[Tpu nepexone Ha OypeHHe ¢ 0TOOPOM KEpHA INIMHUCTBIA PACTBOP MEHSIOT Ha
BOJIHBIN pAacTBOpP ¢ TMOJMMEpPHBIMU jJo0aBkamu. B coctaB pactBopa Bxomat CLAY
Master+, KOTOpbIA SIBISIETCA CYXOM BBICOKOJUCIEPCHOW J00aBKOIi;, TMOCIe
no0aByieHHs B BOJy 00pasyeT OypoBoit pacTBop B TeueHue 5...10 munyt. SBnsercs
CWIbHBIM 3aryCTUTENIEM U CTaOWJIM3aTOPOM PacTBOpa, CIOCOOCTBYET YIEPIKAHHIO
YacTHIl IIJJaMa BO B3BEIICHHOM COCTOSHMM M 0OoJjiee JIydlieMy BBIHOCY €ro Ha

noBepxHocTh. Jo3uposka ot 0,5 10 1,0 kr/m.

5 6 7 8
/

1 2 2 4

11

Pucynok 14 — Tunosas cxema HUPKYJISIIIUOHHON CUCTEMBI OUMCTKH MPOMBIBOYHOMN
KUJKOCTHU TP OyPEHUU TeOJIOTOPA3BEIOYHBIX CKBAKHUH:

1 — 3ymng; 2 — xpamok 6ypoBoro Hacoca; 3, 5 — BcachIBaroiasi 1 HarHeTaTeabHas

nuHuu; 4 — OypoBO# Hacoc; 6 — OypoBoOii CTaHOK; 7 — OJI0K OypOBOro CTaHKa; 8§ —

OypoBas BbIIIKa; 9 — ycThe ckBakuHBI, 10 — xenoba; 11 — 6510k 6ypoBoro Hacoca; |,

I, 11l — cexmu-oTCTOMHUKHU



B mpomecce OypeHHs BO3MOXHBI JBa PEXKHMMa KOHTPOJIS IapameTpoB
OypoBOTO pacTBopa:
- KOHTPOJIb TIPX OTCYTCTBUH HAPYIICHUI TPAHUL] PETyINPOBAHUS;
- KOHTPOJIb TIPU HAPYIIICHUU TPAHHIL.
B mepBoM pexume B yKa3zaHHBIC B IUIaHE KOHTPOJS MOMEHTBHI BPEMCHH
otOupaeTcst omHa Ipobda OypoBoro pactBopa. Bo BTopom pexume otOupaeTcst Tpu

poObI OypOBOTo pacTBOpa, KOrjaa HeOOXOAMMO KOHTPOJIUPOBAThH apaMeTPHI.

Jnst ouncTtk OypoBOro pacTBOpa OT IuiamMa OyJeT HCIOIb30BaThCA
€CTECTBEHHBI METOJI OYHUCTKU. ECTECTBEHHBIM METOJ OYUCTKHM OCHOBAaH Ha
BBIMAJICHUM YAaCTHUI] BBIOYPEHHOM TMOPOJbI MOJ JEHCTBUEM CHJIbI TSDKECTH B
UPKYJIAIMOHHON CUCTeMe CKBaKUHBI. [{upKymsimonHas cuctema, Haudoyee 4acTo
UCIOJIb3yeMasi B TMpPaKTUKE OypeHHUs T'e0JOoropa3BeJOYHbIX CKBAKUH, COCTOUT W3

3

3ymia odveMoMm 23...25 m°, ¢ Tpems neperopoiakamu. lIpuHumMnuanbHas cxema

MpEJICTaBICHA HA PUCYHKE 14.

2.6. Peanu3anusi HaMe4YeHHbIX MEPONPUATHH MO 3aKPENJIEHUI0 CTEHOK
CKBaKMHBI

JI71st ycnenrHoro 3akperieHus: CKBaXKMHbI 00CaHBIMU TPyOaMH MPOBECTH JIBa
HE3aBUCHMBIX OJUH OT ApYroro Buza padoT: 1) paboThl, CBA3aHHbBIE C OJATOTOBKOM
00caHBIX TPYO K CIYCKY MX B CKBOXHHY; 2) paOOThl, CBSI3aHHBIE C MOIATOTOBKOM

CaMOW CKBa)KHUHBI.
[lepBbIil BUg paboT NPOBOIUTCA B CAEAYIONIECH MOCIEA0BATEILHOCTH:
— pacy€r KonuuecTBa TpyO, HEOOXOAUMBIX JJIsl KPETUIEHUSI CKBaYKUHBI;
— TIiepeBO3Ka TpyO Ha OypOBYIO;
— IIpoBEpKa W pa3dbpakoBKa TpyO Ha OypoBOif; — ykiagka TpyO Ha

IIPUEMHBIN CTEIIAK.



TpyObl yKIagbpIBatOTCS B TOM TOPSIKE, B KAaKOM OHH OyAyT OMYyCKaThCs B
CKBOXHHY. TEXHUYECKHE XapaKTEPUCTUKN MPUMEHIEMBIX 00CaTHBIX TPYO MOKa3aHBI
B Ta0suIty 17.

Bropoii Bua paboT CBOAUTCS K TMPUBEJICHUIO CTBOJIA CKBXHHBI B
OnaronpusTHOE Ui CIycKa KOJIOHH coctostHue. [lepen cmyckom oOcamgHbIX Tpyo
CKBAXMHY IPENYyCMATPUBAECTCS NHTEHCUBHO IMPOMBITH MPOMBIBOYHON KUIKOCTBIO.
[lo oxonuanum OypeHust oOcaaHble TPyObl OyIyT HU3BIEKATHCA W3 CKBAXKHUHBI.
N3Bnedenne o6caiHbIX TPYO MPOU3BOIUTCS IIPH MOMOIIM BpaIaTess.

Jnis  UEeMEeHTHPOBAaHHWS TPEIyCMAaTPUBACTCS HCIONB30BaTh TaMITOHAKHBIH
pacTBOp HOpMaJIbHOM TI0THOCTHIO 1,83 r/cMm3 Ha ocnoge TTIL[T1-50.

[TpumeHsiemMast TEXHOIOTHS TOJIKHA 00ECTIEUUTh:

LHEMEHTUPOBAaHUE IPEIYCMOTPEHHOIO HWHTEpBaja II0 BCEH €ro
IPOTSKEHHOCTH;

MOJIHOE 3aMELIEHUE MPOMBIBOYHOM JKUJIKOCTH TAMIIOHAKHBIM
pPacTBOPOM B IpeAeIax HEMEHTUPYEMOIO HHTEPBAa;

MpEeAOXpaHEHUE TaMIOHAXXHOTO pacTBOpa OT IOMAJaHUusl B HETO
MIPOMBIBOYHOM KUJIKOCTH;

MOJy4YE€HUE LIEMEHTHOTO KaMHSI ¢ HEOOXOJAMMBIMU MEXaHUYECKUMU
CBOWMCTBaMHU, C BBICOKOM CTOMKOCTBIO M HHU3KON IPOHHMIIAEMOCTBHIO; oOecrieucHue
XOpOLIETO CIEMJIEHUS] IIEMEHTHOIO0 KaMHsA ¢ 00CaJHOW KOJOHHOM M CTEHKaMu
CKBa)KHUHBI.

[IpssMoil cnoco0 3aKaykyd TaMIIOHAXXHOTO PAcTBOpa B HAIIMX YCIOBHSIX
HauOosiee yJOoOHBIM U MeHee 3aTpaTHblid. [IpUHUIKI TEXHOJIOTUU - TMPSIMOM Crocod
3aKauKy TaMIOHAXHOIO pacTBOpa B TMPOCTPAHCTBO BOKPYr oOcCagHOW TpyOsl
noJipa3yMeBaeT Mojady IEMEHTHOH CMeCH CBepXy BHM3. TakuMm oOpa3oMm, OHa

OITYCKACTCA Ha IHO CKBAKHHBI ITO/JI TAXKCCTBIO CBOCTO BCCA U 3AITOJIHACT BCC ITYCTOTHI.



Tabnuma 17 — Texuuueckue xapakKTepUCTUKU TPUMEHAEMbIX 00CaIHBIX TPYO

Tum Tpy6 Hapyxnsiii | Tonmuua | Macca 1 M| Marepu | XapaktepucTuka
IaMeTp, | CTeHKH, | TpYOBL, KT | aJl TpyObl| pe3bObl TpyO
MM MM Y HUIIIEJIEH

O6cannas 127,0 5,0 8,4 Crane | OgHOymnopHas,

py6a 0 45 MATUHAPUYECKas,
TpaneueuaaibHas,

127x5-]1 mar 4 MM, BbICOTa

0,75

TOCT 6238- mpoit 0,75 M

77

O6cannas 108,0 5,0 5,8 Cranp | OgHoymOpHas,

py6a 0 45 ATUHAPAYECKas,
TpaneneuaibHasl,

108x5-/1 miar 4 MM, BbICOTa

0,75

TOCT 6238- npoitst 0,75

77

MexaHudeckue CBOMCTBA CTaJIM TPYIIIBI TPOYHOCTU Hopwma, He meHee

A

Bpemennoe conportusienue os, H/Mm?, (krc/mm?) 638(65)

[Ipenen Texyuectr or, H/Mm?2, (kre/mMm?) 373(38)

OtHocutenbHOE yaymHeHue §, %

2.7. IlpoBepoyHbie pacyeTbl 0YpoOBOro 000pyA0BaHHUS

2.7.1.

KHHECMAaTHKHU

Onpenesienue

CTaHKa

3aTpaT MOILMHOCTH JIJIA NPUBOJAA

CymMapHasi MOIITHOCTh OTIpeIeTsieTCs o popMyIie:

rae Ncr—3aTpaThl MOLUIHOCTH JIJIsl IPUBOJIa OYpOBOTO CTaHKa, KBT;

Ng= Ncr+ N1p+ Np3,

Ntp — MOIIIHOCTh Ha BpallleHHe OypoBOil KOJIOHHBI, KBT;

Np3— MOIITHOCTBH Ha pazpyiieHue 3a00s, KBT.

CHJIOBOM

(55)




IToTepn MOIITHOCTH B CTaHKE
3aTpaThl MOIIHOCTH (B KBT) 11 mpuBoAa caMoii CHII0BOM KHHEMATHUKH CTaHKa
Ncr HAXOAUTCS Kak:

Ner= Ngg (0,075 + 0,00012 - n), (56)

rne Njp — HOMAHAQJIbHAS! MOIITHOCTh MPUBO/JIA JBUTATEIIS (CTaHKa), KBT; n
— gacToTa 000pOTOB IIMHH/EIS, 00/MHH.

Ne:=55-(0,075+ 0,00012 * 983) = 10,61 kBT.

MomHoCTh Ha BpalieHue 0ypoBOi KOJIOHHbI

[Ipu BhICOKMX YacTOTax BpalieHus mno Gopmyie:

_ . . . . . -8 . (0,940,028) i DJ—‘L . .1,85
Nyp = Ky - Ky - K5 - K, KS{(1,6 10 )(1+0,6*¢)[1+0’0136] [(E”O,m] n

L075- (1 4 0,44 - sinfep) + 2 - 10-76nG}, (57)

rae L — nmuna 6ypoBoii kosoHHBI, M (L = 800 m).

K1 — xo3p¢uuMeHT, yYHTHIBAIONIMI BIUSHUE CMAa3bIBAIOLIEH CIOCOOHOCTH H
AHTUBUOPAIIMOHHOTO JEUCTBUS MPOMBIBOYHOM JKUAKOCTA HA 3aTPAaThl MOIIHOCTH
(1,25 — mpu MpUMEHEHUH PACTBOPOB MOBBIIICHHOM MJIOTHOCTH U BA3KOCTH);

K2 — k03 puirienT, yauThIBatoIuil BIUSHUE COCTOSHUS CTEHOK CKBaXXHHbI (KABEPHBI
xenoba, Hamuure 00CaIHbIX TpyO) Ha 3aTpaTbl MOIIHOCTH (1 — A7 HOpMaIbHOTrO
re0JI0rM4ecKoro paspesa);

K3 — koa(ppuLIMEeHT, YYUTHIBAIOIIUIN BIUSIHUE TUIIA COCTUHEHUN OypUIIbHBIX TPYO Ha
3arpathl MOITHOCTH (1 — 1151 coeTMHeHus «Tpyoda B TpyOy»);

K4 — x02pduImeHT, yauThIBaIONINHN BIUSHUE KPUBU3HBI OYPUIIBLHBIX TPYO Ha 3aTPaThI
motHocTH (1,1 — mist OypuibHBIX TPyO MOBBIIIEHHOIO KauyecTBa C HUIIEIbHBIM
COCMHEHUEM WM COCIUHEHUEM «TpyOa B TpyOy»);

K5 — ko3¢ dunMenT, yuuThIBaIOIIUNA BIUsSHAE MaTepralia OypuIbHBIX TPYO Ha TpeHHE

TpyO 0 cTeHkHu cKBakuHHbI (1,0 — /181 cTambHbBIX TPYO);



S — cpennss kpuBu3Ha cBeun — 0,4 Mm/M;

& — 3a30p, MEXIy CTCHKaMH CKBOXUHBI U OYpUIIbHBIMH TpyOamMu — 3,2 MM; 7

— YacToTa BpalieHusi 0ypoBoro Baya, 00/mMuH (Tabnuma 12);

E — MOIyndb HPOMONBHOM YIPYrocTH OypunbHBIX TpyO, Krc/cm? (2*10° — mna
CTaJIbHBIX TPYO);

| — 5KBaTOpHANBHEIM MOMEHT HHEPIUH OYPHILHBIX TPYO, cM?;

Ocp — cpeHUI 3eHUTHBIN YTOJI CKBaXKUHBI, TPAI;

G — ycunme nmogauw, krc (tadmuma 13); D—
HapyxHbIU quamerp [IPU, mm.

DKBaTOPUATLHEIA MOMEHT UHEPLMHU HoNepeaHoro ceuenns bT, cm*:

| = 614- (d*-di¥), em?, (58)
rne d — Hapyxubiid muamerp bT, cm; dg

— BHyTpeHHUM auamerp bT, cMm.

| = = *(7,0° - 6,04) = 52,53 e’

Pacuért cpenHero 3eHUTHOTO yriia MPOU3BOIUTCS IO PopMyJIe:
Ocp = (Onas. + Oxon)/2, TpaL, (59)
rne O, — cpenHuil 3eHUTHBIA yroua, Trpag; Oual Ocon
COOTBETCTBEHHO HAYaJbHBIM U KOHEUHBIN YTIIbI, TPAJ.
Oy = (10+35)/2 =12,5 rpan.
3a30p, MEXKTy CTECHKaMU CKBAKUHBI U OYPHIIBHBIMU TPYOaMU OTIPEIEIISIETCS 110
dbopmyie:
6=0,5"(4-du), mum, (60)
rae /1 — amaMeTp CKBaKHMHBI 10 PACIIUPUTENTTO, MM; d,,

— HapyXHBI TuaMeTp OypHIbHBIX TPYO, MM.



rae Mo — KOIPDUIMEHT,

§=0,5-(764-70) = 3,2
NTp =125-1,0-10-1,1-1,0-

MM.

(
. . -8 '
{(1,6 107)(1 + 0,6 + 0,0434) [ 1+0,013-3,2

0,9+ 0,02-3,2) [

(2-106 - 52,53)046]

- 983185 . 800%75(1 + 0,44sin12,5) + 2- 1077 - 3,2 - 983 - 1317} = 5,8 kBT

MomuHocTh Ha pa3pylieHue 3a00s

Omnpenensercs mo ¢hopmyrie:

Nps = 2,67 - 1077 (#0 4 1670 Vnex

n

HMHCTPYMEHTA O IIOPOAY;

18.

) (A, + 1,)G - n, KBT,

(61)

XapakTepU3yloUMii TPEHHE MOPOAOPA3PYIIAOIIETO

3unauenust kodduurenTon (2 u §0 A pa3TUUHBIX KOPOHOK YKa3aHbI B TAOIHIIE

£)— xordPuLeHT, yuuThIBaOMmMd (HU3NKO-TEXHUUECKHE CBOWCTBA TOPHBIX TOPO U

XapaKkTep UX pa3pyLICHUs;

Vmex— MEXAHUYECKAS] CKOPOCTh OypeHusi, M/4;

J1n [l>— Hapy>KHBI 1 BHYTPEHHUN THAMETP KOPOHKH, MM.

Ta6nuna 18 — 3naueHust KOdPHUIUEHTOB (2 U Wo AJIS PA3TUYHBIX KOPOHOK

Ne /i Tun KopoHKH 0 Ho
1 AJMa3Has UMITPETHUPOBAHHAS 5,0...8,0 0,05...0,1
2 AJMa3Has 0JTHOCJIONMHAs KOPOHKa 24...35 0,03...0,05
3 AnMasHas 0JTHOCIIONHHAs KOPOHKA TIPH 1,6 0,03

yIapHO-BpallaTeIbHOM OypeHUHN

4 TBEpaocniaBHass KOPOHKA 2,0 0,1
5 TeépnocmnaBHas koponka tuna ['TIN 0,32 0,04
6 Koponku apyrux Tunon — -

3HAUYEHHUSI Vmex IS PA3TMYHBIX OPOJ] yKa3aHbl B Tabmuie 19.

Tabnuna 19 — 3Ha4eHUs! Vuex AJIS PAITUYHBIX IOPOJ




_ .10-7 .
Npa 2,67-10 (0,05+ 819

Kareropus I'TI no Vmex, M/4 Kareropus I'TI Vmex, M/4
OypHUMOCTH 1o OypuMocCTH
| 23,0...30,0 VII 1,9...2,0
I 11,0...15,0 VIl 1,3...1,9
i 5,7...10,0 IX 0,75...1,2
v 3,5...5,0 X 0,5...0,75
VvV 2,5...3,5 XI 0,3...0,5
VI 1,5...2,5 Xl 0,15...0,25
16,7-3,5-0,9

) (76 +46) - 1317 - 819 = 4,01 kBt

NB = NCT + NTP + Np3 = 10,61 + 5,8 + 4,01 = 20,42 KBT.

Mo1tHoCTh aBHraTensi, BBIOpaHHOro OypoBoro arperara pasHa 55 kBrt, uto

JOCTAaTO4YHO IJIA oOecrneueHus HGO6XOI[I/IMOﬁ MOIIHOCTH JJIA 6ypeHH;1.

2.7.2. Pacyer MOIIIHOCTH NPUBOAA HACOCA

MomHOCTh MPUBO/A HACOCA PACCUNUTHIBAETCS MO (popMyJIe:

_ 10-Q:H
H™ 1029,

rae Q — pacuerHas mogava OypoBoro Hacoca, Ji/c; H —

IMOTCpN AaBJICHUA B HarHeTaTeIbHOM JJMHHUH, Kr/ CMZ; n-

oo6mmit KIT/ Hacoca.

Benuuuna H onpenensercs no gpopmyse:

(L+ 1500)‘UT}K (@
29

H =

drp
rjae drtp — BHYyTPEHHUN qTuamMeTp OypHIIbHBIX TPYO,
M; L — mmHa tpydonpoBoaa, M; | — minHa

OypuiIbHOU TPYyOBI, M;

0 — ko3¢ ULIHEHT MECTHBIX COMPOTHBIICHUI;

UT) — CKOPOCTh TCUCHHS KUIKOCTH, JI/MHUH,

+3)

)

(62)

(63)




Atp — KO3(PGULMEHT THAPABINYECKUX COMPOTHUBIICHU.

CKOpOCTh TEUCHHS )KUJKOCTH UT)K MOXKET OBITH MOACUUTAHA IO (OpMYyIIE:

_ .10-5 (9
Ve = 2,1+ 10 (d%}))’ .
rae Q — pacyerHas nojada 6ypoBOro Hacoca, Ji/c.
unk = 2,1-107° (01,;)7732) =0,0074 ..

Koadpounuent rugpaBnuueckux conpotuBieHuil L., 3aBUCHT OT pexuma

TEUEHUS KUAKOCTH Re. ITOT K03 HUIIMEHT MOKHO OTPEICTUTh TI0 (hopmyIe:

Uy d
Re = T ATP

y (65)
IJie ¥ — KHHEMaTH4ecKas BA3KOCTb KUAKOCTHU (/171 IPUMEHAEMOM TPOMBIBOUHOM
xunkoctd ¥ = 0,785-10° m?/c).
_0,0074-0,07

Re = ————— = 659,87
0,785-10 .

KoadduiueHt Ay, paccautsiBaetest o Gopmysie AbIryJis:

1074 68\ %2
Jrp = 0,11 (5= +77) | 66)
10~4 68 \02°
Arp = 0,11 (0,07 659,87) = 0’062,

Koaddumment mectHwix comnpotuBieHuit ¢ ompenensercs mo Qopmyne
bopna-Kapho:
¢ =1,5[(dre/dsam)*> — 1%, (67)
e d3av— BHYTPCHHHI JHAMETP HUIIICIIS MIIA 3aMKa (MJIU BHICAXKEHHOM 4acTh TPYOBbI
B MeCTe coeauHEHUs TPyO M My(ThI), M. [[11 KOJIOHKOBOTO CHapsja cO ChEMHBIM
KEPHONPUEMHUKOM dza = 0,0604 M.
¢ =1,5[(0,07/0,0604)? — 1]? = 0,17.

b (800 + 1500) - 0,444 (0,062 s 0,17) e ( KT )
- 2-9,81 0,07 3 /) cM2

I 10-1,73 - 72,64
H™ 102-0,8

= 15,4 kBT.



2.7.3. IIpoBepo4yHbIe pacyeThbl IPY30M0IbEMHOCTH MAYTHI

Pacuet u BbIOOp CXEMBI TAJIEBOM CUCTEMBI.

TaneBas cucrema npegHa3HayeHa A MOABEMA W NOJAJEPKAHMS HAa BECY
TSOKENOro OypOBOTO HWHCTPYMEHTa, NPEACTABISIONIas W3 ceOsl MOJMCIACTHBIN
MEXaHU3M.

JlanHble 1J14 pacyeTa U BBIOOpa CXEMBI TaJIEBOM CUCTEMBI YKAa3a3HbI B TAOJIHIIE

20.
Tabmuua 20 — Mcxoanbie qaHHBIE NI pacueTa W BbIOOpa CXEMbI TaJeBOU
CHUCTEMBI
JlnuHa KonoHHBL, L, M 800
Cpennuii 3eHUTHBIN yrod, 0, © 12,5
KoaddunuenT mom. conpotuBneHui, a2 | 1,6
V nensnslii Bec IDK, yx, rc/cm® 1,05
MomtHocTh aBurarensd, N, KBt 55
Koaddumment neperpysku, A 1,2
I'pyzonoasemHocTs Jiedenku, Q, TC 11,2
Tun 6ypoBoro cranka 3UO-1200MPK
Bpewms pasrona sneBatopa, t, ¢ 1
Tunopasmep OypuUIbHBIX TPYO CCK-76
JlnuHa cBeun, lcg, M 3
Bec moasmwxkHOTO Tpy3a, G, KIC 62,3
Bec 1 M OypunbHBIX TpYyO 7,7

Yuco pabounx BeTBEH omnpeaensercs mno Gopmysie:

QKpE .

m=s, " (68),

rae Qwpz — Harpy3ka Ha KpIOKE€ MpU NOAbEME KOJOHHBI OypUIBHBIX TpPyO W3

CKBa)XUHBI, KI'C,



Q»— TPY30MOILEMHOCTD JIEOEIKH, KI'C;

1 — KII]] TaneBoil CUCTEMBI.

Qupz = Qupa+ Gy (69)
rae Qxpx — Bec OypoOBOIo CHApS/A C yUETOM AMHAMUYECKUX CHJI, KI'c; Gy

— BCC IIOABUIKHOTO I'py3a € YUCTOM JUHAMHUYCCKUX CHII, KI'C.

Qs = (1+5;) 70)

rae Qup — YUCTHIN Bec OypoBOro cHapsija, Krc;
I/ — max ckopocTh nojbemMa sjeBaropa corinacHo Th;

V =2.0 M/c; g — yckopeHrne cBOOOTHOTO TTaJICHUS;
g =981m/c?
t — BpeMs pa3roHa 0ypoBoit kooHHbI (t = 1,8 M/c).
Qup =ty "ty qL( - ];—1‘) + 05O, (1 + f - tgHCp)’ (71)
rie a1 — KO3 PHUIMEHT, yYUThIBAIOLIMI HUunnensbHoe coeaunenue bT (a1 = 1,0);
Q2 — KOOPPUIMEHT TOTIOJTHUTEIILHBIX CONPOTUBICHUN (2 = 1,6);
q — Bec 1 meTpa Tpy6 (q = 7,7 Kre);
Ym — YIeNbHBIN Bec Metaiia (yw = 7,85 rc/cm3); f

— koa¢¢unment Tpenus (f = 0,3).

G, =6 (1 +§) 72

I'me G — BeC MOABMKHOTO Ipy3a, KIc.

G;L = 62,3 (1 + ) = 70,4 Krc

981-1,8
G =m,+my, (73)

rac ms— Macca dJeBaropa, Krc; mMu—

Macca HaroJIOBHHKaA, KI'C.

G =57,0+5,3=062,3Krc.



Qupx = [al ay " qL (1 — :—:) cosOcp - (1+ ftgbcp) + G] (1 + i) (74)

1,05
Qupx = [1,0 +1,6+7,7-800 (1 - m) cos12,5°- (1 + 0,3tg12,5°) + 62,3]

2,0
1+ —) = .
( + 9.81. 1,8) 10421,95 krc;

Qupx B 10421,95 _

= = 0,93;
0, 11200

IIpranmaem 11 = 0,961.
10421,95
m = =
11200- 0,966

0,96

Ha ocHoBanun IIPOU3BCACHHBIX PAaCYCTOB, IIPCAYCMATPUBACTCA IMPUMCHCHHUC

taneBoit cucteMbl TC (1x1 k).

Pacuer YCI/IJII/Iﬁ B BETBSX TaJICBOM CUCTEMBI U Harpy3kKu Ha MayTy.

I[JBI BCEX CXEM TaJCBOM CUCTEMBI YCHUIIUC B 10001 BETBU OIIPCACIIACTCA 110

dbopmyne B.I'. XpameHkona:

Qkp
m-n-Bx, (75)

rae Qxp — B KIC;
m — 4Kciio pabouux CTPyH

(n71s HEMMOABMIKHOTO KOHIIA KaHATa TaJIeBOM CHCTEMBI K = m + 1).

— . _¥x
Cop = @1 qL (1 ]’M) KrC, (76)

rae Q, —TIOJNHBIN Bec OypOBOTO CHApsIa B CTATHYECKOM COCTOSHUH.

Qu, = 1.0 7.7 - 800 (1 —%) = 5336,05

p=— 2000 5337
T1-0961-1,042 CUUHC e
Harsxkenue Benymien BeTBuU:
_ e@-n™)
A (1-1) kre, (77)



5336,05(1—0,961%
P, =
(1-0,961)

) = 5336,05 krc

Ycunue B HGHO,ZIBH}KHOﬁ BCTBHU KaHaTa.:

— Q}cp["?m(l—ﬂ)]
H (1-n™) ke, (78)
__5336,05[0,961'(1-0,961)] _
P, = 109613 = 5127,94 Kkre

KII/I Be1OpaHHO TaIeBO# CUCTEMBI OIIpeIeIIsIeTCs 1o hopmyJie:
P

me =5, (79)
5133,7

m¢ = 533605

0,961

CyMMa ycwiinii BO BCeX BETBSIX TaJ€BOM CUCTEMBI OIIPEIEIAET HArpy3Ky Ha

maury Ps (B Kre):
Py = P+ B+ Xkt Po (80)
P:=15336,05 + 5127,94 = 10464 xrc,
P:=10,46 Tc < 11,2 TC

[lonyuyeHHOe 3HaueHHWE Py MEHBILIE TPY30MOJIBEMHOCTH MAUTHI, MO3TOMY
IPUXOAUM K BBIBOAY, 4TO AaHHas TaneBas ocHactka TC (1x1 k) moaxoaut.

OrnpeneneHne rpy30MnoIbeMHOCTH BEIOPAHHON TaJIeBOM CHCTEMBI:

['py30n01b€MHOCTh TaneBOM cUCTEMBbl Qrc (yCHiIME€ Ha KpPIOKE B KIC) MpHU
3arpy3kKe JBUTATENsl 10 HOMUHAIBHON MOIMHOCTH (No) M CKOPOCTH NOJBEMA KPIOKa
Vp—i ipu i-#t ckopoctH (Vip-1= 0,68 m/c) KIIII:

NO'HTC'TIH
;=102 - 2
Cre-i Vip-i  KTC, (81)

rae Nrc — KII /] TanmeBoit cuctemsr;

nn — KITJ1 mepenay BpaiieHus ot ABUraTels a0 Oapabana aedeaxu (1. = 0,95).
55-:0,961-0,95
0,68

Qpeey = 102 - = 7531,84 Krc



CpaBHUBaeM 3HAUYCHHUS CTATHYECKOTO BEca KOJIOHHBI OypoBOTo cHapsiia Qxp U

IPy30I0ABEMHOCTD TAIE€BOM CUCTEMBI Qrc—1:

Qrc—1 > Qxp;
7531.84 krc > 5336,05 Krc.

MakcuManbHBIN BEC CHapsda HC IMPCBLIIIACT I'PY30IIOAbEMHOCTD TaJeBOM
CHUCTCMBI — CJICOO0BATCIIBHO, BI)I6paHH3.5{ TaJCBasA CHUCTCMA IIpUIroJHa IJIS IIOABbCMaA
JaHHOI'O CHap:A1da.

Pacuet TaneBoro kaHara:

Pacuer mu BBI60p TAJICBOI'O KaHaTa IIPOU3BOAATCA II0 CTATHYCCKOMY

pa3pbIBHOMY YCUJIMIO KaHata Pp (B Krc), onpeaenseMomMy 1o hopmyiie:

Pp = 2,5 Prmax, (82)
rae 2,5 — ko3¢ duimeHT 3anaca MpoYHOCTH TalleBoro kanata no Th;
P 1 max — MakCHManbHOE yCUITHE, pa3BUBaeMoOe JIeOeIKOW Ha MUHUMAaJIbHOW CKOPOCTH,

IIpU IIeperpyske asurarens, kH:

P _— NO'/-L'TIH
amax — v . (83)
anmin ,

rie A — K0dPGUIMEHT BO3MOXKHOM Meperpy3ku ABUTATENs (ISl aCHHXPOHHBIX
nsurateneit A = 2,0);
V1 min — MUHMMaJIbHasi CKOPOCTh HABUBKM KaHaTa Ha Oapaban jnebenku (mepnas

ckopoctb BkiroueHus: KIIIT).

55000 -2,0-0,95
Pimax = S8 = 153,6 KH;

P, =2,5-15,36 = 384,2 kH = 39177,5 krc

Ha ocHoBe pacdeToB MOXHO BBIOpaTh KaHAT ABOWHOW cBUBKH THma TK

KOHCTpYKLMH 6X37 + lo.c. muamerpom 29 mm.



2.7.4. IlpoBepouHblii pacyeT OypHJIbHBIX TPY0 HA MPOYHOCTH

PacueT OypriibHBIX TpYO CBOAMUTCS K ONPEAEIICHUIO 3a11aca MPOYHOCTH B TPEX
XapaKTEPHBIX CEUCHUAX KOJOHHBI (BEpXHEe, HUKHEE, HYJIEBOE).

AHanu3 UCXOHBIX TaHHBIX TO3BOJISIET CAENIATh BBIBOJ O TOM, 4TO KoJIoHHAa BT
B IIpoliecce OypeHHs CKBaKUH OyJ1eT paboTaTh C IOMOJIHUTEILHON OCEBOI HAarpy3KO,
T.K. BEC KOJIOHHBI OYpHUJIbHBIX TPYO HE MPEBHIIIACT ONTUMAIIbHYIO OCEBYIO Harpy3Ky,
paBHyto 1317 krc. CnenoBatenbHO, pacYET IPOU3BOJUTCS TOJIBKO JIJISI HUKHETO

CCUCHMA.

Pacuer k010HHBI OypUIIBHBIX TPYO B HU>KHEM CEUECHUU

Pacuer KoOJOHHBI OypWIBHBIX TpPyO0 B HIDKHEM CEUEHHHM CBOJUTCA K
CTaTUYECKOMY PacyeTy Ha CJIOXKHOE HAMPSKEHHOE COCTOSHUE.
I[Ipenen rexyuectr mist cranu 38XHM cocrapnser 5500 kre/cm?,

3amac MpoOYHOCTH ompeaensercs mo Gopmyne:

[o7]

Jz'Kk, (84)

Ni-n =

rne [or] — mpeden TeKydecTu Marepuania OypuIbHBIX TPYO;
O3 — CyMMapHO€e HalpshKeHue B HIKHel yact BT, kre/cm?;

K — xooddunment konneHTpanuu Hanpsokeauit (Kx= 1,5).

CyMMapHO€e HanpsiKEHUE COTJIACHO TEOPUU TPOYHOCTHU:

05 = V(Oox+ 0u)?2 + 472 > [o7], (85)
IJI€ Ocx — HAMTPSKEHHE CKATHSA, KI'C/CM?;
Owus — HAITPSKEHHE N3TN0a, Kre/cM?;
T — KacaTeJIbHbIE HAPSHKEHUE, KI'c/CM2,

Harnpsixkenue cxarus:

F (86)
rae Poc — oceBas Harpy3ka Ha [IPU, krc;

F — mnomanp ceuennst BT, cm?.



F=7(d-d,*)

(87)
rae d — Hapy>KHbBIA JuaMeTp OYpUIIbHBIX TPYO, cM; d1
— BHYTPEHHHI TUaMeTp OYpHIIbHBIX TPYO, CM.
;rr
F = T (7,02 — 6,04%) = 9,83 cm?
B 133,97
Jox =93~ U oz
Hanpspkenue usruoa:
_ mREdl¢
Onz = lz'Wma ) (88)

rae E — momyns FOnra, E = 2 - 108 Krc/cm?;

I — >KBaTOpHAIILHBII MOMEHT HHEPLMH HOIEpedHoro ceuenus BT, cm?;

[ — nuHa MOMyBOJIHBI POTHUOA, CM;

W us — 0OCeBOI MOMEHT COMPOTUBIICHUS U3THOY TIJIOMIAU PACCUUTHIBAEMOTO CEUCHUS
TpyOBI, M,

( — cTpena nporuda, cM.

[ = i . (d4 - d14),CM4’

(89)
n 4 4 4
I =—-(7,0"-6,04,") = 52,53 cm
64 )
_ (D-d)
-2 M (90)
rne D — nuameTtp CKBaXXHMHBI IO PaCIIUPUTENIO, CM; d
— HapyxHbIU quamerp bT, cm.
76,4 — 76
= Q = 0,2 cMm
2 :
| = 130\[0,5 Z+ Jo,zs 22 + 1“;;:’9
: (91)

rae q —Bec 1 M OypuIbHBIX TPYO, KI'C; g

— YCKOPEHUE CHIIBI TSKECTH, M/C?;



( — yIIIOBas CKOPOCTh BPAILEHHs, C

Z — JJIMHA y4acTKa KOJIOHHBI OT 320051 CKBaXKUHBI J10 Bpamaress, M, (z = L = 800 m).

—rn -1

wW=3 ¢ (92)
314819
@="30 T

OceBoii MOMEHT COIMPOTUBJICHUA I/I3FH6y momaan pacCYUTbBIBACMOI0

CEUYEeHUS TPyObl paBeH:

2-10°-5253-857% __
103-77-981 e

[ = 10 0,5-800+ [0,25-8002 +
857 |’ ’

n (d*-d,*
W, = ( 1)CM3

“32 U 4 , (93)
314 (100-604%
s = T35 70 = o

)

JInvHa moJTyBOJIHBI ITporuda 6oJiee JUIMHBI OJHOU TPYOBl, CIE10BATENBHO, IO
pexomenanuu Capkucona I'.M. npunumaem | = 3 M.

m?-2-10%-52,53-0,2

Oys = 3002 15 = 153,61 Kl"C.
Hanpsxenue kpyuenus:
_ My
Wip, (94)
rae Myp — KpyTAIIUA MOMEHT,KIC * CM;
W kp — IOJISIPHBIA MOMEHT COITPOTUBIIEHUS KPYUYEHUIO TTOIIEpEeYHOro ceueHus bT.
N
M, = 97400 - (95)
rae N — 3aTpaTbl MOITHOCTH, KBT.
N = 1,5 ' Np3, (96)

rae Nps — MOIITHOCTH Ha paspyiieHue 3a00s, KBT.

N =15-4,01=6,015kBT;

6,015
My, = 97400 819 = 715,3 krc- CM.



m [fd*-d.*
oy = - (£525). o

16 d (97)
3,14 [7,0* —6,04* 3
W = 6 70 =30cmMm
_ 7153 23 84 )
T = o = 23 Krc/cme.

CyMMapHO€e HanpsKEeHHE:

or=(133,97 + 153,61)2 + 4 - 23,842 = 291,5 Krc/cM2.

3amnac mpoYHOCTHU:
>500 16,7 =2 1,7
M- 2195-15 72 L7
JlaHHBIN pacdeT mokasaj, YTo KOAPUIIMEHT 3amaca MPOYHOCTH MPEBBIMIAET
JOMYCTUMBIN 3amac MPOYHOCTH, CJEI0BATENbHO, OypUJIbHBIE TPYObl B HHUKHEM

CCUCHUM IIPU 3aJJaHHBIX PCIKUMaAX 6yp€HI/IH HC OTOJIKHBI BBIXOJUTDL U3 CTPOSI.



2.8. Paspaborka MeponpusiTHil 1O NpeAyNpPEKICHUI0 aBapuil MNpH

OypeHMH CKBAaKHH.

ABapusi — HapylIeHHE TEXHOJOTUYECKOIo IMpoliecca OypeHUs: CKBaXKWHBI,
BBI3BAaHHOE MOTEpel MOJIBMKHOCTU KOJIOHHBI OYPUIIbHBIX TPYO, UK €€ MOJIOMKOM ¢
OCTaBJICHUEM B CKBR)XMHE AJIEMEHTOB KOJIOHHBI, a TAKKE PA3TUYHBIX MTPEIMETOB, JIS
U3BIICYCHHUS] KOTOPBIX TpeOyeTcss TMpOBEIEHHUE CHENHaIbHBIX paboT, He
MPEyCMOTPEHHBIX TPOEKTOM.

ABapuu MOXHO KJIaCCHU(PHUITUPOBATH:

— aBapuH C dJeMEHTaMu OypOBOM KOJIOHHBL;
— 0OpBIB OypUIIbHBIX TPYO;
— aBapuH C OPOAOPa3PYLIAIOIINM HHCTPYMEHTOM;
— MpUXBaThl OypPUIBHON KOJIOHHBI;
— aBapHM M3-3a HEYAYHOT'O IEMEHTUPOBAHUS;
— TMaJeHHE B CKBAXHHY TIOCTOPOHHHUX MPEIMETOB.
Taxxe aBapuu MOYKHO KJIACCU(UITUPOBATH IO UX UCTOYHUKY:
— 0OypoBoe 000pyI0BaHUE;
— NOPUPOJHBIC BO3IAECHUCTBUS,
— CyOBEKTUBHBIN (paKkTOp (CAaMOHAIETHHOCTh, HEOPEKHOCTh, IPyObIe

HapyIICHUS).

Jo 95% Bcex aBapuii BO3HHMKAaeT IO BHHE HCIOJHUTEIEH B pPE3yNbTaTe
HapylICHUs TEXHOJOTMU OypeHus, YCIOBHH »HKCIUTyaTallid oOOOpyIOBaHUS U
uHctpymenta. Okonmo 3-5% aBapuii BO3HUKAeT W3-3a 3aBOJICKOTO Opaka
UCHoib3yeMoro uucrpyMmenta. HeGosbiias yacTe aBapuil BOSHUKAET M3-3a2 HU3KOTO
Ka4yecTBa TEXHUYECKHUX MIPOEKTOB.

ABapuu mpu OypeHHWH MOXKHO pacCMaTpUBaTh KaK HEMOCPEIACTBEHHOE
NpeKpalieHrue yriayOKd CKBaKWHBI, BBI3BAHHOE HApYIICHHEM HOPMAaIbHOTO

COCTOSIHUSI OypOBOTO MHCTpyMEHTa (OOpBIBBI, MaJ€HUs] HHCTPYMEHTa B CKBaXKUHY,



IOPWKOT KOPOHKH U 1p.). OclokHeHuss B OypeHHH CBSI3bIBAIOT C H3MEHEHUEM
COCTOSIHHSI CKBaXMHBI (OOBaJIbl CTEHOK, MPUXBATBl HMHCTPYMEHTA, OOpa3OBaHUE
#€J1000B B CKBaXKUHE U Jp.).

Jlnst mpeaynpexaeHusl aBapuu B pe3yJibTaTe MPUXBATOB OYypUIIbHBIX KOJIOHH
HEO0OXO0UMO: HE JTOMYCKaTh HAKOTUICHUS U OCEJaHus IIjlaMa B CKBaKUHE, JUISI YETO
NPUMEHSTh MPOMBIBOYHBIE >KUJKOCTH, COOTBETCTBYIOLIUE YCJIOBHUSIM OypeHUs, B
KOJIMYECTBE, JOCTATOYHOM JUIsl BBIHOCA IIJIaMa; YCTpPauBaTh IUPKYJISIIUOHHYIO
cUCTeMY, 00€CIIeUHBAIOIIYI0 OYUCTKY PacTBOpPA; MPOBOJAUTH CITyCK MHCTPYMEHTa B
HIOKHEM dYacTh CTBOJIAa CKBAXHHBI C TPOMBIBKOM U BpAaIllEHUEM: IPOBOIUTH
CHELMAIbHYI0 OYMUCTKY CKB@)XMHBI OT LUIaMa (P HEOOXOJUMOCTH — B KaXJOM
peiice); cucTeMaTHYeCKH OCMAaTpUBaTh OYPHIIBHYIO KOJOHHY C ILI€TBIO BBISBICHHS
MECT YT€UKH MPOMBIBOYHOU >KUIKOCTH: CBOEBPEMEHHO IEPEKPHIBATH OOCAIHBIMU
TpyOamMu 30HBI HEYCTOMUYMBBIX MOPOJ U MOIJIOMICHUN; MOAOMpATh MPOMBIBOUHBIC
AKHUJIKOCTH, CIIOCOOCTBYIOIIME YKPEIUICHHIO CTEHOK CKBa)XKMHbBI, U TaMIIOHA)KHbIE
CMECH [IJIsl JIMKBUAAIMU TOTJIOMEHUI MPOMBIBOYHON >KHIIKOCTH; MpOpadaThIBaTh
CTBOJI CKB)XUHBI B 30HE 3aTSHKEK; CITYCK M TIOJJBEM B ATUX MHTEPBaIax MPOBOIUTH C
BpAIllCHUEM U MHTEHCUBHOMW ITPOMBIBKOM PACTBOPAMU C MOHMKEHHOM BOJAOOTIAYEH;
HE OCTaBJIATh OYpOBOIl CHapsJ HA JUIMTEJIbHOE BpeMs Ha 3a00€ UM B Mpu3ab0HHOMI
30HE TP MPEKPAICHHH BPAIIICHNUS U TTPOMBIBKH.

Jliist mpenynpexaeHus: aBapuii ¢ 00caaHbIMU TpyOaMu HEOOXO0IUMO:
IPOBEPATH MEPE]T CITYCKOM 00CaHbIE TPYOBI MO TUAMETPy, Ha IEJIOCTHOCTh Pe3b0 U
TeNna TpyO; MPOBEPATH UCTIPABHOCTH OYpOBOTO 0OOPYIOBAHUS U CITyCKOTOAbEMHBIX
MPHUCTIOCOOICHMIA; MPOU3BOIUTH KaBEPHOMETPUIO CKBA)XMHBI; MPU BO3MOXKHOCTHU
o0Jer4aTh TIIMHUCTHIA PAaCTBOP; HE IOMYCKATh MPH CITyCKe KOJIOHHBI 00CaTHBIX TPYO
X BpalleHuss U 3a0MBaHMs IUIAMOM; NpPHU JIJIUHHBIX KOJIOHHaX (0COOEHHO
TOHKOCTEHHBIX) MPHUMEHATh OOpaTHbIE KJamaHbl; MPOU3BOAUTH MeEpei] CIYyCKOM
KOJIOHH 00Ca/HbIX TPyO UX HapyKHYIO CMa3Ky (Ma3yToMm, rpaduToBoi macTo u T.11.)
JUTsl O0JIETYEHUS U3BJICUEHUS.
Jis mpexaynpexaeHus aBapud € TOPOIOPa3pyMIAIONUM HHCTPYMEHTOM

HEO0OXO0MMO: HE JI0MYCKaTh CIIYCK B CKBXKUHY KOPOHOK MMEIOLINX 1e(EeKThI pe3no,



TPELIMHBl KOPIYCOB M MaTpuil, JTOQT B ONOpax IIApOUIeK, C 3a0UTHIMU
IPOMBIBOYHBIMU OTBEPCTUSMU U APYTMMHU Je(eKTaMy; HaBOpauMBaTh aJIMa3HbIE
KOPOHKM M paCHIUPUTENN CHEIUAIbHBIMU KJIIOYaMM; TpeKpamarh OypeHue Hu
IPOU3BOAUTH OIBEM UHCTPYMEHTA MPU PE3KOM MAaJEHUN MEXaHUYECKOU CKOPOCTH,
BO3HMKHOBEHUHU BHOpAIMKM M TOCTOPOHHHX IPOILIECCOB B CKBAXXUHE; 00eCreunBaTh
HOJIHYIO T€pPMETUYHOCTh BCEX COEIMHEHUI OYpOBOr0O CHapsiia BO U30€KaHHUE yTeueK
IPOMBIBOYHOM KUIAKOCTH; IPU 3aMEHE MOPOAOpa3pyLIAOIIET0 HHCTPYMEHTA CIIEAUTD
32 COOTBETCTBUEM €r0 TUAMETPOB.

JUia mpenynpexaeHus aBapuil mpu paboTe B CKBaKUHE HEOOXOAUMO:

- O3HAKOMHTH KApOTaXHYIO Opuragy Iepel MPOU3BOJACTBOM padoT ¢
OCOOEHHOCTSIMU KOHCTPYKIMU U COCTOSTHUEM CKBAXKMHBI, C BO3MOXKHBIMU 30HAMHU
OCJIOKHEHUM;

- mpopaboTaTh CTBOJ CKBAKHUHBI ITEPE]] CITyCKOM re0(PU3NYECKUX U APYTUX
CKB)XMHHBIX IPUOOPOB, U CHAPSI/IOB;

- TpOBEPSATh COOTBETCTBUE Kabens (Tpoca) TIIyOMHE MPOU3BOAUMBIX
paboT, ero MLeJOCTHOCTb, NPOYHOCTh KPEIUIEHUS CKBAKUHHBIX MPHUOOPOB H
YCTPOWCTB;

- MPEeKpaTUTh CIYCK CKBAXMHHBIX NPUOOPOB MPU UX 3aATIKKAX, TPUOOPHI
HOJHATH U IOBTOPUTH NPOPAOOTKY CKBAKHUHBI.

Jlnst mpeaynpexaeHusl aBapuil M3-3a NaJEeHUs MOCTOPOHHUX IPEAMETOB B
CKBaXXMHY HEOOXOUMO:

- 3aKpbIBaTh YCThE CKBAXUHBI IPU MOJHATHIX OYPHIIbHBIX TPYyOax;

- CUCTCMATUYCCKHU MMPOBCPATH COCTOSHHUC )ICTaHCﬁ BpamaTeisl CTaHKa.

Ha Bcex OypoBBIX CKBa)XMHax, 0a3ax, ydyacTKax JOJKEH HaXOJIUThCS

aBapUNHBIN HHCTPYMEHT, PUBEICHHBIN B Tabimiie 21.

Tabnuua 21 — Ilepeuenb 0053aT€TLHOTO aBAPUITHOTO HHCTPYMEHTA

NucTpymeHT Tumnopasmep MecToHaxoxaeHue




baza

Byposas AKCIIEeIN
y4acTKa
100705
JloBymIka CEKTOPOB MaTpPHIIbI JICM-76 * * *
T POR MaTPHH JICM-59 ¥ + "
JIM-93 —+ —+ +
JloBymika MarHuTHas JIM-76 — _ +
JIM-59 +
B-42 —+ —+ +
MeTuMK JIOBHIBHBIM C  IIPaBOU B-50 * * +
. I'-50 + + +
pe3pboit
I-73; 89 - — +
. . A-76; b-76;
KoJsiokon n10BUIBHBIN ¢ IpaBoit
Soit b-89; + + +
pe3b0oi A-76-1
[ITapHup yHUBEPCAIBHBIMI [1Y-76-6 — — +
Knnna oTxiIoHsrommin 89: 73 _ _ +
[TepexoTHUK OTCOETMHUTEIbHBIN [1O0-76 + + +
[Teyath — + _ —
Kprok oTBOIHOM — _ + _
[Tayk (amOpoc) — + + n
. TPI'-76; 93,
TpyOopes ruapaBIudecKuil 108 — _ +
pr6opes-pr6onczBKa TT-76: 93 - - .
KOMOWHUPOBAHHBIM
MeTuuk-KOpoHKa MK-76 + + +
®pes3epHast KOPOHKA OK-76 + + +
®dpesep ¢ HAIIpaBICHUEM ®H-59; 76 — — +
I[luka  noBuJbHAsT  TrJagkas U
— + + +
rpaHeHas
JloBuTEND JOM-50; + + +
JIOI'-50
Hampasmnsromee ycTpoucTBo s
JIMKBUJALMH IIPHUXBATA KAPOTAXKHOIO | — — + +
KaOens

[Tponomkenue Tabmauub 21




BypunbabIe TPYOBI C 3aMKOBBIM 50 B B N
COCIMHEHUSMHU C JICBOM pe3b00oit

Pabounit nHCTpyMEHT 1j1s1 pabOTHI CO 50 B B N
CHapsIaMH C JIEBOM pe3b0oii

[Mpu OGmuskom pacnonoxxkenuu 0Oaszpl (mo0 10...20 kM) OoNbIIyIO 4YacTb

UHCTPYMEHTa, 00s13aTEILHOTO Ha OypOBOM, BO3MOXKHO OCTABJISTH HA HEH.

2.9. Bb100Op MCTOYHUKA JHEPTUHU

CunoBoii MpHUBOJ SBISETCS HEOTHEMJIEMOM YacTbio OypOBOTO CTaHKa U BO
MHOT'OM ONPENEIAET €r0  TEXHUYECKHE IIapaMeTpbl U JKCILTyaTallMOHHBIE
XapaKTEPUCTHKHU.

CusnoBsie MPUBOJIBI OYPOBBIX YCTAHOBOK IMPEACTABIISIIOT COOONH KOMIIOHOBKY
JBUTaTeNieid, TPAHCMUCCHUM € YCTpOWCTBaAMHU, KOTOpPbIE MPEoOpa3yrT HSHEPTUI0
TOIUIMBA WJIM 3JIEKTPUUYECTBA B MEXAHMUYECKYIO M IMEPE/IaloT €€ OypoBBIM Hacocam,
poTopy, JIeOeIKH.

B 3aBHCMMOCTH OT HCTIOJIB3YEMOT'O IEPBUYHOTO HUCTOUYHUKA SHEPTUU TPUBO/IBI
JeNsTCA Ha AaBTOHOMHBIE, HE 3aBUCSIIME OT CHUCTEMbl HHEPrOCHAOXKEHHS, U
HEaBTOHOMHBIC, 3aBHUCSIIME OT CHUCTEMbl JHEPrOCHAOXEHMs, C TUTAaHHEM OT
MPOMBIIIJICHHBIX JJICKTPUUYECKUX ceTeid. K aBTOHOMHBIM MNPUBOAAM OTHOCSITCA
neuratenu BHyTpeHHero cropanus ([IBC) ¢ mexaHmdeckou, ruApaBIndeCcKON WM
anekTponepenayed. K HEaBTOHOMHBIM NPUBOJAM OTHOCSATCS: 3JIEKTPOJABUTATENIN
IIOCTOSIHHOTO TOKA, MUTAa€Mbl€ OT MPOMBIIIJICHHBIX CETEW NEPEMEHHOIO TOKA YEPE3
TUPUCTOPHBIE  BBIIPSAMUTEIBHBIE  CTAHLUMM  YIPABICHUS;,  DJIECKTPOABUTATEIIN
MEPEMEHHOTO TOKA C TUIAPABIMYECKON JINOO AIEKTPOAMHAMUYCCKON TPAHCMHUCCHUEH
WUJIM PETYJIMPYEMbIE TUPUCTOPHBIMU CUCTEMAMM.

B coBpeMeHHBIX OypOBBIX YCTAaHOBKAX JJIsI T€OJOTOPA3BEIOUYHOTO0 OYpEeHHUS B
KaueCTBE CHJIOBOTO NIPUBOAA MPHUMEHSETCSI B OCHOBHOM 3JIEKTPOJBHUIaTeNv

MMEPEMCHHOI'O TOKa U ABUT'ATCIIM BHYTPCHHETO CrOpaHus.



B cocraBe 06opynoBanust OypoBOH YyCTAaHOBKH HAXOUTCS AU3EITHHBIN
reHeparop GMJ88 (50 ', 230/400 B, Tpéxdaznast 31eKTpOCTaHIIHS) C
OpUTHHAIBHBIM Tu3eNbHbIM ABuratesneM John Deere 4045TF258 (CLLA).

Tabmuua 22 — Texunueckue xapakrepuctuku 1" GMI88

MOoOIHOCTh 3NEKTPOCTAHIINH, KBT

OCHOBHasi/pe3epBHas 64/70 kB
[Tanens ynpaBieHus GMCA-20-04
Tun 3amycka AIEKTPOCTAPTEP
Pacxon TorummBa, /4 14,5
EmxocTh Oaka, 11 130

Bec anexrpoctannuu, Kr 1500
["abapuTtsl, cm 285x120x151
YpoBeHb 1ryma 66 nb

2.10. MexaHu3aums CIlyCKONOAbEMHBIX ONepanuii

Cnyckonoabemubie onepanuu (CIIO) mpousBomsiTCs € 1EIbIO 3aMEHbI
M3HOCHBILIETOCS MOPO0OPA3PYLIAIOLIEr0 HHCTPYMEHTA, a IPU KOJIOHKOBOM OypeHUU
— C ULEJbI0 HU3BJICUEHUS KEpHA, 3alOJHUBIIETO KEPHONPUEMHYIO TpyOy WU
3aKJIMHUBILETOCS B HEM.

CocrtaB padot npu CIIO: coopka OypoBOTro cHapsijia U CIYyCK €r0 B yCThE
CKBO)XHHBI; MPHUCOCIUHEHUE OYPUIBHBIX TPyO0 M CIYCK KOJOHHBI C OYpOBBIM
cHapsiioM 710 3a00s. Ilociie BbIMOJNIHEHHS BCEX Omepaluii, CBSI3aHHbIX C OypeHHeM
(yrimyOKoi) CKBaXKMHBI, OCYHIECTBIIIOT NOabeM. [Ipu 3TOM KOJOHHY OYpHIIBHBIX
TpyO pazOuparor Ha cBeun. CBeuH, COCTABICHHbIE U3 JIBYX-TpeX Win Oosee Tpyo,
100 BBIHOCST 3a Mpeesbl OypoBOTO 3aHUS U YKIIAbIBAIOT HA KO3JbI (CTEIIaXH),
nu00 YCTaHABIMBAIOT B OypOBOW BBINIKE — B IITAHIONPUEMHHKE (KapMaHe) Ha

IIOJCBCYHHUK.



B BBITIOJIHEHUH BBHITIICONMMCAHHBIX OMEPAIMi yIacTBYeT BpallaTelib CTaHKa,
TpybopazBopor PT-1200-2M, sneBatop mnosyaBromatuueckuit OH-2/20, nebenka

CCK JI-5, Tpy6onaepxarens TP2-12,5.

2.11. HUcnoab3oBanue OypoBoi KOHTPOJIbHO-U3MEePUTEIbHOH

annaparypbl

ParnyonanpHas 3KCIUTyaTalsi COBPEMEHHOIOo OypoBOro 00OpynOBaHMS U
MHCTPYMEHTa TpeOyeT NPUMEHEHMs CIELUAIbHBIX KOHTPOJIbHO-U3MEPUTEIbHBIX
npuoopoB (KHUII), no3Boasiomux wu3MEpSITh WU NOAAEPKHUBATh ONTUMAJIbHbBIE
napaMeTpbl TEXHOJIOTUYECKOTO PeXUMa OypeHHsl, pabOThl pa3IU4YHbIX MEXaHU3MOB,
ONpeAENATh (PU3NYECKOE COCTOSHUE OTHAEIbHBIX TEXHUUECKHUX CPEACTB. ITO
MO3BOJISIET TMOBBICUTH MPOU3BOAUTENBHOCTh OYpPOBBIX padOT M 0E€30MacHOCTh X
BEJICHUSI, CHU3UTh aBAPUUHOCTH B IIPOLIECCE COOPYKEHUS CKBAXKHH.

JInsi KOHTpOJIsE PEeXUMHBIX MNapaMeTpoB OypeHHs Ha MyJbTE YIpaBICHUS
OypOBO# YCTaHOBKOM NMPEAyCMOTPEHBI CIIEYIOIINE TPUOOPHI:

- MAHOMETp JaBJCHUS MPOMBIBOYHON >KUAKOCTH; - MaHOMETp (JaT4uK

JABJIEHUS B KOHTYPE TUAPOCUCTEMBI); - MAHOMETP JABJICHUS yACPKAHUS.

- yKa3aTesb OCEBOM Harpys3KH;

- MAHOMETP JIABJICHHSI IPOMBIBOYHOM JKHJIKOCTH;

- pacxoJ0Mep MPOMBIBOYHOM JKUJIKOCTH;

- 3ByKOBOIl CUTHAJIM3aTOp NepenoabeMa OypoBOrO CHapsija; - CYETUHK

MOTOYacCOB.

2.12. MoHTAaK ¥ IeMOHTaK OYpOBOIro U CHJIOBOT0 000PYA0BAHMS

MoHTa)k ¥ TOATOTOBKAa 00OpyAoBaHHS K paboTe moapa3zymeBaeT
NpPEIBAapUTEILHOC BBIPABHUBAHWEC ILIOMIAIKH, HEOOXOIUMOUW IS pa3MEIICHHS
o0opynoBaHusl, MHCTPYMEHTa W MaTepuajoB, OOOPYAOBaHUS pPE3EPBYapOB IS

XPAaHCHUA OYHUCTHOI'O aI'CHTA U BBIMIOJIHCHUA JIPYTUX BUIOB pa60T.



MoHTaXHO-IEMOHTOXKHBIE PA0OTHI W TEepeMerieHne OYpPOBBIX YCTAaHOBOK
HEMOCPEICTBEHHO HA YYACTKE MMPOCKTUPYEMBIX PabOT OYI€T OCYIIECTBIATHCS CUIIaMU
OypOBBIX Opura.

[TogroroBka OypoBoit yctaHoBku IIbY-1200 k OypeHuio J0KHA
MIPOBOAMTHCS Ha BRIPOBHEHHOM Iomaake. [lepen Hauamom pabot cneayeT yoeauThes
B HAJIMYMK Maclia B KapTepax MeXaHm3Ma HU 0ake THAPOCHUCTEMBI YCTAaHOBKH.
bnaronapst Tomy, 4TO ycTaHOBKA HaxXoAUTCA B cOope Ha 6a3e caHel, TO ee MmepeBo3Ka
U TIOJITOTOBKA K OYPEHUIO HE 3aHUMAET MPOJOJKUTEIHLHOTO BPEMEHH.

[lepen mogbeMoM MadThl HEOOXOJIUMO OCBOOOIUTH €€ KPETIeHHE K IepeIHen
OIope, a 3aTeM MPOMU3BECTU MPOKAUYKY UWJIMHJpPA MOJbEMA MAYThl ISl yAAICHUS

BO3Ayxa U3 Hero. [yt aToro HeodoxoauMo noAHATh MauTy Ha 30-40° 1 OITyCTHUTE.
2.13. JIukBUganus CKBAKUHBI

Pa3Benounble CKBa)XHMHBI, HE TOJUICKAIIME WCIOIB30BAHUIO, TOIJIEkKAT
00s13aTeNTPHON JIMKBUAAIMM COTJIAaCHO «HMHCTPpYKIIMKM O TOpsAKE JTUKBHUIAIUH,
KOHCEpBAaIlMM CKBWXWH UM O0OpYyIOBaHWS WX YCThI U CTBOJOBY, «lIpaBun
JMKBUIAIIMOHHOTO TaMITOHAXKa OYPOBBIX CKBAKHH PA3IMYHOTO HA3HAYCHMSI, 3ACHITTKH
TOPHBIX BBIPAOOTOK ¥ 3a0pOIIEHHBIX KOJIOALEB JJIsl MPEAOTBPAIICHHUS 3arPsI3HEHUS U
WCTOIIEHUS TIOJ3EMHBIX BOMIY.

Bokpyr ycTesa BbikanbiBaeTcsi mypd pasmepom 1x1x1 wm, oOcagnas TpyOa
cpe3aercs Ha 0,5 M HMXKE YPOBHS 3€MJIM U CBEPXY 3aBapHUBACTCAd METaNTMYECKOU
KPBIIIKOK, Ha KOTOPOW (UKCHUpPYETCSs HOMEP CKBaXXHUHBI, MECTOPOXKIEHUE,
OpraHm3alys-BIajeNnell U aata JukBuaanuu ckBaxunsl. ypd mo rmyounsr 0,5 m
3aJIMBAETCS [IEMEHTHBIM PACTBOPOM.

[Tocrme cxBaThIBaHHMS IIEMEHTHOTO PacTBOpa U 3acCBIKH IIypda TPYHTOM
YCTaHABIUBACTCS METAJUIMUECKUW 3HaK, HAa KOTOPOM JIOJDKHBI OBITH yKa3aHBI:
OpraHm3aivsi, JUKBUIUPOBaBIIasl CKBAKMHY, JAaTa €e OypeHUs U JaTa JTUKBUIALUH.
[lo oxoOHYaHMU TUKBUAAIIMOHHBIX pabOT COCTABISAIOTCSA aKkThl. B oTUeT BKIIOUYaeTCs

IUIaH PacCIIOJIOKCHHAA HHKBHHHpOBaHHOﬁ CKBAXXMHBI, OIIMCAHUC IIPOLECCCa, YCPTCIKU



BBINIOJIHEHHOT'O TAMIIOHAXA, a TAKXKE MPUBOASATCS PE3YIbTATHI UCIIBITAHUS CKBAKUHbI
Ha TEPMETHYHOCTH TIOCIIC TTPOBEACHUS TaMIIOHAXKa. DTH TOKYMEHTHI JOHKHBI OBITH B
TEUEHUE MecsLa MPEACTABICHBI B TEPPUTOPUAIBHOE yHpaBieHue PocniorpedHanzopa

N I'COJIOTHYCCKHC YITPABJICHMA.



3. COIMAJIBHAA OTBETCTBEHHOCTD

BBenenue

Paiton paboT pacrnosjokeH B BOCTOYHOM dacTu BopoHexkckoil obiactu Ha
Tepputopu HoBoxormepckoro panosa.

Ha EnkuHCKOM MeCTOPOXKICHUH CyTbOHAHBIX MEIHO-HUKEIEBBIX Py
MIPOBOJIATCS pa3BeOYHbIC PabOThl. BypeHue CKBaKWH MPOW3BOAUTCS MEPEIBUKHON
Oypogoii yctanoskoi [16Y-1200.

Teppurtopust 06J1aCTH MOJIEJICHA Ha JIBE YaCTHU — HA CEBEPHYIO (JIECOCTEIHasN)
1 10%kHY10 (cTenHas) yactu. [lopsaka 80% 3emens BopoHexckoi 00J1acTi 3aHUMAIOT
4yepHO3eMbl. B HacTosIee Bpems mpeo0IiaiatloT arpoKyJIbTypHbIE JTaH A ThI.

Boponesxckast 00;1acTh HAaXOJUTCSl B yMEPEHHOU KIIMMaTH4YeCKoM mosice. Jleto
XKapKoe, 3MMa YMEPEHHO-X0JI0JHas1. PexuM BbIMaieHHsl 0CaJIKOB HENMOCTOSHHBIN, HO
B CJIy4yae MPOJIMBHOTO IO, JIsIerocs: 1o 12 yacoB u Oosiee, 1ocTaBKka pabouux u
TEXHUKA Ha MECTOPOXKJIEHUE CHIIBHO 3aTpylHeHa. [Ipomep3aHue rpyHTa B 3UMHEE

BpEMsI IPOUCXOUT Ha TIIyOuHy 70 130 MM, MHOTOJIETHSISI MEP3JIOTA OTCYTCTBYET.

3.1. IlpaBoBble W OpPraHM3alMOHHBbIE BONPOCHI  oO0ecHeYeHUs
0e30macHOCTH

3.1.1. Oco0eHHOCTH peryJTHPOBAHMS TPY/AA JIHUIl, PA0OTAIONIUX B paiioHax
Kpaiinero CeBepa u npupaBHEHHBIX K HUIM MECTHOCTSIX
I'ocyaapcTBO mpefocTaBisieT JaMiaMm, padoTarouuMm B paiioHax Kpailinero
CeBepa M NPUPABHEHHBIX K HUM MECTHOCTSX CJEAYIOIIUN PAIl JAOMOJTHUTEIbHBIX
rapaHTH U KOMIICHCALN:
e oIIaTa TPyAa OCYIIECTBISETCS C MPUMEHEHUEM PallOHHBIX KOA(h(OULIMEHTOB U

MPOLICHTHBIX HAJI0AaBOK K 3apabOTHOM 1iaTe;

® paOOTHUKY, YBOJBHSIEMOMY U3 OpraHu3alMd B CBSI3M C JIMKBUAALMEH
OpraHu3aluy, JuO0 COKpallleHHEeM 4YHCIEHHOCTH WM 1ITata pabOTHUKOB
OpraHu3alliy BBIIIJIAYMBAETCS BBIXOJHOE MOCOOHME B pa3MeEpe CPEeIHEro MECSYHOIO

3apaboTKa, 32 HUM TAK)K€ COXPAHSAETCS CPEIHHM MECSYHBIA 3apadOTOK Ha TMEPHO]



TPYJOYCTPOMCTBA, HO HE CBBILIE TPEX MECSALEB CO JHS YBOJIBHEHHS (C 3a4€TOM
BBIXOJIHOT'O TIOCOOHS);

® KpOME OCHOBHOTO OIJIAYMBAEMOT0 OTIYCKa JIUIaM, paboTaloiM B pailoHax
Kpaitnero CeBepa, NpenoCTaBISAIOTCA AONOJHUTENBHBIE OIUIAYMBAEMBIE OTITYCKa
IPOAOHKUTEIHHOCTHIO 24 KaJIeHJapHBIX JHA, a JIUIaM, pabOTaloOIMM B MECTHOCTSIX,
NpUpaBHEHHBIX K paiioHam Kpaiinero CeBepa, — 16 KaneHIapHbIX THEW;

® paOOTHUKHM MUMEIOT MPABO HA OIJIATy OJIMH pa3 B J[Ba rojia 3a CYET CPE/ICTB
paboroaaresiss CTOMMOCTH ITpoe3/aa B mpezaenax teppuropun Poccuiickoit @enepanmu
K MECTy HCIOJIb30BaHUS OTIyCKa W 0OpaTHO JOOBIM BHUIOM TpaHcIopTa (3a
UCKJIIOYEHUEM TaKCH), B TOM YHCJI€ JTUYHBIM, CTOUMOCTb IPOBO3a Oaraxa Becom 110 30
KWJIOTPaMMOB, a TaKXe CTOMMOCTh Mpoe3la M MpoBo3a Oaraxka K MECTY
UCIIOJIb30BaHUsl OTIYCKa paOOTHUKAa U OOpaTHO HEpaOOTAIOLIUM YJIEHAM €ro CEMbU
(MyXy, >KE€He, HECOBEPIICHHOJETHUM JAETSIM, (AKTHUECKH MPOKHUBAIOIIUM C
pabOTHUKOM) HE3aBHUCUMO OT BPEMEHH UCII0JIb30BAHUS OTITYCKa;

e paOOTHUKY, 3aKJIOYMBILEMY TPYAOBOW JOTOBOpP O pabOTe B OpraHU3alUsX,
pacronokeHHbIX B paioHax Kpaiinero CeBepa v MpUPaBHEHHBIX K HUIM MECTHOCTSIX,
¥ IPUOBIBIIEMY B COOTBETCTBUHU C ITUM JIOTOBOPOM M3 IPYTUX perHOHOB Poccuiickoit
®enepanuu, 3a cYET CpeAcTB paboToaATENS IPEIOCTABIAIOTCS CIASAYIOUINE rapaHTUH
Y KOMIIEHCAllMU: €MHOBPEMEHHOE MOCOOME B pa3Mepe JIBYX MECSYHBIX TapU(HBIX
CTaBOK, OKJIaJI0B (JODKHOCTHBIX OKJIAJI0B) U €IMHOBPEMEHHOE IMOCOOME Ha Kax10Tr0
MPUOBIBAIOIIETO C HUM YJIEHA €r0 CEMbU B pa3Mepe MOJIOBUHBI MECSIYHOM Tapu(HOU
CTaBKH, OKJaja (JIOKHOCTHOTO OKJaja) paOOTHHKA; OIjlaTa CTOMMOCTH Ipoe3fa
pabOTHHKA U YJIEHOB €ro CeMbH B Tipenenax tepputopun Poccuiickoit denepanuu mo
(aKTHYEeCKUM pacxojiaM, a TaKKe CTOMMOCTH MpoBo3a Oaraka He CBBIIIE MATH TOHH
Ha CEMbIO MO (PaKTUUECKUM pacxojiaM, HO He CBBIIIE Tapu(oB, MPeTyCMOTPEHHBIX JJIs
MIEPEBO3KH KEJIE3HO0POKHBIM TPaHCIIOPTOM; OIJIaYMBAEMbIN OTIYCK
MPOJIOJKUTEILHOCTBIO CEMb KaJICHAPHBIX THEH JJ1s1 00yCTPONCTBAa HA HOBOM MECTE.

® OJIHOMY U3 poauTenei (ONeKyHy, MONEUYUTEN0, MPUEMHOMY pPOIUTENIO)

HMCHOIIEMY pe6eHKa B BO3pacCcTC 10 HCECTHaAUaTHh JICT, IO €TI0 IMHCbBMCHHOMY



3aSBJICHUIO €XKEMECSYHO IPEIOCTABIISICTCS JOMOJHUTEIBHBIN BBIXOJHOW JCHBH 0€3
COXpaHeHus 3apaboTHOM TuTaThI [1].

3.1.2. Oprann3zanuoHHble MEPONPUATHA TPH KOMIIOHOBKE padoyeil 30HbI

PaboTa OypoBoif Opurambl BBITOIHSIETCS CTOsI, paboune mMecTa HeoOX0IUMO
obopynoBath B cootBerctBuH ¢ ['OCT 12.2.033-78 «Cucrema cTaHIapTOB
6e3onacHoctu Tpyna (CCBT). Pabouee mecTo npu BbIoHEHUH paboT cTos. OO1ue
APrOHOMHYECKHUE TPEOOBAHUS:

® OpraHbl YIpaBIICHHS, HUCIOJb3YyEeMbI€ J0 5 pa3 B CMEHY, JOMYCKaeTcs
pacronaraTh 3a IpeieJIaMy 30HbI TIOCATaEMOCTA MOTOPHOTO TOJIS;

e Ipu paboTe JBYMsI PyKamMu OpraHbl YMNPaBJICHUS Pa3MEIIAIOT C TaKUM
pacdeToM, 4YTOObI HEe OBUIO MEPEKPEIIUBAHUS PYK;

® aBapuilHbIC OpraHbl YIPaBJICHUS CIEAYET pacrojaratb B Ipejesiax 30HbI
JOCSATAEMOCTA MOTOPHOTO TOJIS, MPU 3TOM CIEAYET MPEIyCMOTPETh CIELHAIbHBIC
CpeACTBa  OINO3HABAaHUS W  MPEAOTBPAIICHHS WX  HEMPOU3BOJBHOTO U
CaMOITPOM3BOJILHOTO BKIItOUeHUs B cooTBeTcTBUU ¢ ['OCT 12.2.003-91;

® PEIKO MCIOJIb3yeMbIe CpEeCTBA OTOOpakeHUs MH(OpMAIUU JOMyCKaeTCs
pacrosjarath B BEPTHUKAJIBHOW/TOPU3OHTAIILHOM IIJIOCKOCTU ToA yriioM =+ 60° ot
HOPMAaJILHOM JIMHUM B3TJISA]IA.

3.2. IlpousBoacTBeHHAsi 0€30NMACHOCTDH

[Ipu coopyXeHUHU T€O0JIOrOpa3BeIOYHBIX CKBaXUH OypoBas Opuraaa MOXeT
MOJIBEPraThCsi BO3JCHCTBUIO PA3UYHBIX (PAKTOPOB, KOTOpPHIE CIOCOOHBI B
OTPEICJICHHBIX YCJIOBUSAX HAHECTH BpEI 370pOBbIO uelioBeka. Hanbosnee BakHBIM
aCIIeKTOM SIBJISIETCS YETKOE U CJIAKEHHOE B3aMMOJICHCTBUE paOOTaIOIIMX CIYXKO, a
TaKK€ CBOEBPEMEHHOE M TOYHOE MOCTYIUJIEHUE PA3JIMYHBIX CBEJICHUM, KACAOIIUXCS
0€30IacHOCTH JIFOJIEH.

B nponecce Tpy10BO# 1€SITEIBHOCTH HAa YEIOBEKA BO3ICICTBYIOT B OCHOBHOM
OTTaCHBIC W BPEAHBIC MPOU3BOJICTBEHHBIC (PaKkTOPhl. K OmacHbIM MpOU3BOACTBEHHBIM

dbakTopaM OTHOCSATCS Takue (HaKTOpPbl, BO3JCHCTBHE KOTOPHIX B OMNPEIEICHHBIX



YCIOBUSIX MPUBOIAT K TPAaBME UM PE3KOMY YXYIIICHUIO 3J0POBBS pabOTaroOIIero, a
K BPEAHBIM OTHOCATCA Takue (aKTOpbl, BO3JEHCTBHE KOTOPHIX Ha YEJIOBEKa B
ONPENENCHHBIX YCIOBUAX NPUBOAUT K CHIDKEHHIO pPabOTOCIIOCOOHOCTH WM
3a0oneBannio. OCHOBHBIE OIACHbIE U BpEAHBIE IPOU3BOJCTBEHHBIC (HAKTOPHI,
BO3HUKAIOIIME B MPOIECCE IeOJIOrOpa3BeOUYHbIX paboT Ha ydactke «KpacHoey,
MpeCTaBJIeHbI B Ta0uIe 23.

Tabnuma 23 — OcHOBHBIE OMacHbIE U BpEIHBIC MPOU3BOACTBEHHBIE (DAKTOPHI,

BO3HHUKAIOIIUC B ITPOHCCCE I'COJIOTrOpa3BCaA0OYHBIX pa60T Ha y49aCTKC «KpaCHOC»

Otarnbl paboT
PakTOphl Tpancnoprupo | bypene HopmartuBHbie
(T'OCT 12.0.003-2015) P T MO | CEPEE ! JIOKYMEHTBI
JIEMOHTaX BCIIOMOTaTelh
000pynoBaHusl | HbIe pabOTHI
1. IBwxytuecs Iocr 12.1.003-
MAIIIMHBI I MEXaHU3MBI ' i 2015 [1]
2. OcTpbIe KPOMKH, I'OCT 12.1.005-88
3ayCCHHMIIBI U [2]
IEPOXOBATOCTh HA + I'OCT 12.1.012-90
MOBEPXHOCTH [3]
UHCTPYMEHTOB U TPYyO I'oCT 12.1.029-80
3. OTKII0HEHHUE [4]
noKasaresen 'OCT 12.1.030-81
MHUKpPOKJIMMATa Ha ' i [5]
OTKPBITOM BO3]IyXE. I'OCT 12.1.038-82
4. TToBBIIIEHHBII [6]
YPOBEHb LIyMa U I'OCT 12.2.061-81
BUOpalnu Ha pabodem ' [7]
MecTe




5. IloBrIilIeHHAs Caullnu 2.2.2.3359-

3aMbLICHHOCTD H 16 [8]
3ara3oBaHHOCTD i ' CanlluH 2.2.4.548-
pabodeii 30HbI 96 [9]
6.HenocraTounas CHull 12-04-2002
OCBEILIEHHOCTD N [10]

paboueii 30HBI

7.11oBbIIIEHHOE
3HAYCHUEC HAIIPSIKECHUS

B DJICKTPUYECKOM LIETIH,

+
3aMBIKaHHUE KOTOPOM
MOKET IPOU30UTH
yepes TeJo YesloBeKa
8. I[loBpexieHus B
pe3yJIbTaTC KOHTAKTA C + +

HAaCCKOMbBIMHU

3.2.1. AHanu3 onacHbIX GaKTOPOB U MEPONPHUATHSA MO UX YCTPAHEHHUIO

[Ipy BBIMOTHEHWHM MOHTAXKHBIX M JEMOHTAXKHBIX padoOT 00s3aTeIbHO
cobmonenue «bezonacHocTs Tpyaa B ctpoutenscTBe» CHull 12-04-2002.

Jeudicywuecs mawiuHvl U MeXanusmol

[Ipu BBITTOJIHEHHMH MOHTAKHO-JACMOHTQKHBIX pa0OT BO3MOXKHBI Pa3IMYHBIC
MEXaHUYECKH TPaBMbl — YAapbl WA YIIHOBI JBHXKYIIMMHUCS (TIOAAFOIIIAMIKCS)
peIMETaMH, IapaniHbBl ¥ TOpe3bl 00 OCTphIe KPOMKH W 3ayCCHHMIIBI, MaJCHUS C
BBICOTHI.

[Ipu BBITIOJIHEHUMH MOHTAXKHBIX, IEMOHTAXXHBIX U CTPOUTEIBHBIX pabOT Ha
BBICOTE 3alpeIIaeTCss WCIOJIb30BaTh CIIyYaHBIC TOJCTaBKW M OIOPHI, TaKWe Kak
AMUKA, 00YKH, (EepMbl, CTPOMIIIA M Jp. 3ampeniaercs padoTaTh Ha MEPEHOCHBIX

cpenctBax mnoabema (ctpemsiHku). Ilpu paboTe Ha HEYCTOMYMBBIX MOBEPXHOCTSX,



pacmosoXeHHbIX Ha BbIcoTe Ooiee 1,3 M crieayeT MmoJib30BaThCs MPEAOXPAHUTEIbHBIM
IIOSICOM, ITPUKPEIUISAS €r0 K IPOYHBIM JIEMEHTAM KOHCTPYKLIHH.

Bce He3akpemsieHHbIE JeTald U HMHCTPYMEHTHl HEOOXOAMMO JAepXkaThb B
CIELMAIILHOM IIEPEHOCHOM SIIIUKE WM HAIEBAEMOM CyMKe. 3aIpelaeTcs IEPEHOCUTD
UX B KAPMaHax, KJIACTh HA MOHTUPYEMBbIE KOHCTPYKIMH, COpachIBaTh ¢ BHICOTHI. [1pn
UCIIOJIb30BAHUN TSDKEIIBIX MHCTPYMEHTOB, UX IIOJHUMAIOT Ha BBICOTY C IOMOILBIO
IIOABEMHBIX MHCTPYMEHTOB B CIIELIMATIBHOM Tape.

3amnperiaercss paboTaTh Ha BBICOTE IIPU BBICOKON CKOPOCTH BETpa, IOJ0JENE,
rpo3e U TymaHe. He pgomyckaercs HaxoXAEHUE IIIOAEH I10J, MOHTUPYEMBIMU

KOHCTPYKIOUAMHA OO UX MOJTHOM YCTAaHOBKH.

Ocmpble  KpoMKU, 3AYyCeHuyvl U Wepoxo8amocmv HA NOBEPXHOCMU
UHCMPYMEHmMO8 u mpyo

[Ipy HEOCTOPO)KHOM W HEBHUMATEIHLHOM OOpAIICHUU ¢ MHCTPYMEHTOM HJIN
TpyOaMu MOYKHO HAaHECTH CEPHE3HYIO TPABMY, BILUIOTH JI0 TITyOOKHX IMTOPE30B, KOTOPHIE
MOT'YT CTaTh IPUYMHOM 3apaKE€HUS KPOBH.

Kaxxaplii uien OypoBoi Opurazbl JOMKEH OBITh CHAO0XEH 00s3aTeIbHBIMU
CpeICTBAaMH WHIMBHIYaIbHOM 3aIuThI (Ta01.24).

Tabmuma 24 — OOs3arenbHbIE CPEACTBA WHIWBHUAYATbHOW 3alllUTHl IS

Opwurajbl

No | CpencrBa 3amuThl KonunuectBo
1 | Kacku 5 mt

2 | [IpenoxpanuTenbHbIC TIOSICA 1 mr

3 | Kupzossle canoru 5 nmap
4 | Pe3auHOBBIE canioru S napbl
5 | PykaBuiibl Ope3eHTOBbIC 5 mapsbl
6 | Kocrrom x/0 5 mr

7/ | 3amMTHBIE OYKH O T

8 | Pecimparop 5 mr

9 | AHTUBUOPALIMOHHBIN KOBPUK 3wt
10 | MeaunuHacKas anredka 1 mr




CymecTBylOT  CIACAYIOIIME  MEPONPHUATHS 1O  TPEIOTBPAIICHHUIO
MIPOU3BOICTBEHHOTO TPaBMaTHU3Ma:

e CHaO)KCHHE TIEpCOHANa WCIPAaBHBIM HWHCTPYMEHTOM, CICHOACKION W
CIe100YBBIO;

e o0ecrieueHUe BCEro KOMIUIEKCa NPO(PHUIAKTHYECKUX MeEp, TpeOyeMbIx
npaBuiamMu 0e30MacHOCTH (TPOBEJIEHWE BCEX BUIOB OOYUEHHs, MHCTPYKTAX IO
oXpaHe Tpyjaa);

e oopMJICHUE TUTAKATOB, MPEAYNPEKAAIONINX HAIMUCEH, a TaKXKe APYTUx
CPEJIICTB aruTaIliy 0 MPOMBINIJICHHOW 0€301TaCHOCTH M OXPaHE TPY/Ia;

® LCTIOJIb30BAaHWE HA BCEX HEOOXOJMMBIX BHJAaX pabOT  CpENCTB

HHI[HBHI[y&J'IBHOfI 3allIuThI.

Llopasicenue snekmpuyeckum moxKom

Bonpuiyto ormacHOCTh Ha Y4acTKE re0JIoropa3BeIouHbIX padOT MPEACTaBISIOT
MOPAKEHUA JIEKTPUUECKUM TOKOM. J{JIsl HCKITFOUEHHS TOPAKEHUs IEPCOHANIAa TOKOM
HE00X0IMMO COOJTI0/IaTh HEKOTOPbIE MIPABUIIA:

® BCE OTOJICHHBIE NPOBOJIA, TOKOBEAYIIME YACTH JIOJKHBI M30JIMPOBATHCS B
mkadax, 1100 ObITh NOJAHATHIMU Ha BBICOTY;

® CITI0JI30BATh YCTPOMCTBA 3a3€MJICHUS U 3aHYJICHHUS;

® UCIIOJIb30BaTh KOJUIEKTUBHBbIE M WHAUBUAYAJbHBIE CPEACTBA 3AIUTHI OT
AIEKTPUYECKOT0 TOKA

e IpuMeHeHue wmanoro HanpspkeHusa nuranus corinacHo CCBT T'OCT
12.1.009-76;

B kauecTBe 3amuThl OT TOPAXEHUS TOKOM HCIOJNb3YEeTCS CHUCTEMA
3a3eMJICHUS, TIPEACTaBIAIONIAs coOO0N KOHTYp IIHYpPOBBIX 3a3zeMieHuil. [Ipu stom
oO11iee COMpOTHRIICHHE 3a3eMiieHre He TipeBbimaeT 4 OMm.

3.2.2. AHayu3 BpeaHbIX (P)AKTOPOB U MEPONPUATHS 10 UX YCTPAHEHUIO

Omxnonenue noxasamesneu MUKPOKIUMAMA HA OMKPBLIMOM 8030)Xe

BypoBbie paboThI CBSI3aHBI C MOCTOSTHHOM pab0TOM HA OTKPHITOM Bo3ayxe. Jlis

3alllMThl TIEPCOHAja OT MOTOJHBIX SIBJIEHWH OypoBas YCTaHOBKa JOJKHA OBITh



OCHallleHa TOJCOOHBIMM NOMelleHusiMu. B paboueii 30He OypoBOil yCTaHOBKHU
JOJKHBI OBITH OOecrieueHbl KOM(GOPTHBIE YCIOBHSIM TpyAa Ay pabounx. PabGoune
JIOJKHBI OBITh OOECTIEUEHBl TEIUION CHELOAEK 0N U 00YBBIO.

Paznmuuaror Temiblidi M XOJMOAHBIM MEpUoA roja. Temiblid Mepuoa roaa
XapaKTEPHU3yeTCsl CPEIHECYTOYHOM TeMmreparypod HapyxHoro Bo3ayxa + 10 °C u
BBIIIIE, XOJIOAHBIN — HIbKE + 10 °C.

OnTuManbHble MHUKPOKIMMATHYECKUE YCIOBHS — 3TO TaKO€ COYETaHUE
IapamMeTpOB MUKPOKJIMMATa, KOTOPOE IIPU JUIMTEIBHOM BO3JCHCTBUM HAa YEJIOBEKA
o0ecrieunBaeT OUIYLIEHUE TEIUIOBOTO KoM(popTa M CcO3AaeT MNPEANOCHUIKH MJIs
BBICOKOI pab0TOCIIOCOOHOCTH.

JIOIyCTUMBIE MUKPOKJIMMATUYECKHE YCIOBHS — 3TO TakKO€ COYETAHHE
napameTpOB MUKPOKIMMATa, KOTOPbIE PU IJTUTEILHOM BO3/IEHCTBUH Ha YEJIOBEKA HE
MOTYT BBI3BaTh TUCKOM(OpPTHBIE TEIJIOOLTYILIEHUS U MOH>KECHUS
paboTOCTIOCOOHOCTH.

Hopwmsl TeMriepaTypbl U BIaXKHOCTU B paOoyeil 30HE MPUBEIEHBI B TaOIULE
25,

Tabmuua 25 — OnTuManbHble HOPMBI MHUKpPOKIMMara B pabodeil 30HE

IMPOU3BOACTBCHHBIX HOMGH.[GHI/Iﬁ

Ce3on Kareropust pa6ot Temneparypa | OtHocutenbHas | CKOpOCTb
roja BO3ayXa, °C | BIAXKHOCTh, % JIBYDKCHMS
BO3/lyXa,
M/C
Xonomuwrii | Jlerkas (menee 175 19...21 60...40 0,1
BT) 16...18 60...40 0,3
Tsxenast (6onee 290
BT)
Tennbid Jlerkast (menee 175 20...22 60...40 0,1
BT) 48...20 60...40 0,3
Tsoxenas (0omnee 290
BT)

Tosvluennwili yposeHs wyma u subpayuu Ha paboiem mecme



Jnis BbimosHEHUsT OypoBBbIX pabOT XapaKTepHO HCIOIb30BAHHE MAIIUH H
MEXaHHU3MOB, pab0oTa KOTOPHIX BBI3BIBAET MOBHIIICHHBIN YPOBEHD IlIyMa M BUOpaIiH,
KOTOPBIE OKa3bIBAIOT BPEIHOE BO3/ICHCTBUE HA YEJIOBEKA.

Meponpusitus 1o yCTpaHEHHUIO BUOpALIUU:

¢ 0aJlaHCUPOBKA, YCTAHOBKA aMOPTHU3aTOPOB;

® [IPOBE/ICHHE IUIAHOBO-MIPEAYIIPEAUTENBHBIX PEMOHTOB, YBEIUYEHUE MACChI
OCHOBAHMSI BUOPUPYIOIINX YCTPOUCTB, KpEIJICHUE BUOPAIIMOHHBIX CHCTEM;

® IPUMEHEHUE  CPEACTB  WMHAMBUAYAJbHOM  3amuThl  (BHOpPOOOYBH,
BUOPOpYKaBHIIbI, BUOpOTacsAuue KOBPUKH).

Bubpanus gomkHa otBedarh TpeboBanusm ['OCT 12.1.012-90 CCBT
«BubpannonHas 6e3onacHocTs. O01Me TpeOOBAHUS.

JlnutenbHOE BO3ACHCTBUE [IIyMa HA OPraHU3M YeJIOBEKa BBI3IBAET TaAKNE
HEraTUBHBIE IOCJICJCTBHs, KaK HapyLIEHUE JEATEIbHOCTH HEPBHOM, CEpIEUYHO-
COCYIHUCTOM ¥ TNHIIEBAPUTEIBHOM CHCTEM; HApYyIIEHUWE CIIyXa, a TaKxKe
IIEPEYTOMIICHHE.

JIns cHWXKEHUd YpOBHSA IIyMa HEOoOXOJMMO HCHOJIb30BaTh CPEACTBA
WHIUBUIYAIbHOM 3allUThl (HAyIIHUKW, BKJIAIbIIM). Tak ke OCYHIECTBISIOTCA
MEpOTPHUATHS 110 OOPHOE C IIYMOM:

1) ycrpaHeHue CBOCBPEMEHHO OOHAPYKEHHBIX IE(PEKTOB B JJIEMEHTAX
000py10BaHUs, BEAYIINX K MOSIBICHUIO IIYMa;
2) YCTaHOBKA aHTHIIYMOBBIX KOXKYXOB M 9KPaHOB;
3) mnepuoamueckuii 3amep ypoBeHb Imyma (cormacHo Canllun
2.2.2.3359-16, Ha OypoBo#i ypoBeHb IITyMa He JoJKeH npeBbimath 80 nba).
llosvluennas 3a2a306aHHOCMb U 3aNbLIEHHOCb paOOYeli 30Hbl

Bo Bcex mpou3BOICTBEHHBIX MOMEMICHUSX KOHIEHTPALMS TOKCUYHBIX Ta30B,
NapoB M NIbUIM B BO3JyXE€ JOJDKHA COOTBETCTBOBATh «lIpenenbHO IOMyCTUMBIM B
BO3/Iyxe paboueil 30HbI TPOU3BOJICTBEHHBIX MOMEIICHUIY, ycTaHaBnuBaeMbiM ['OCT
12.1.005-88.

3anbuleHHOCTh pabouel 30HbI HE JOJDKHA MPEBBIIIATh YPOBEHBb MPEIEIIbHO

nonyctumon konueHTparuu (ITJ1K) Bpennoro BemiecTsa.



[Tpu npesbiiennn ypoBHs [1JIK B Bo3aymHO#M cpene pabounx MOMELIECHHM
BPE/IHBIX Ta30B U MapOB, KOHLEHTPALUN KOTOPBIX MOTYT OKa3aTh BPEAHOE BIMSIHHE
Ha 3JI0OPOBBbE YENIOBEKAa, pabOThl B JTHX MECTaX JOJIKHBI OBITh HEMEIJICHHO
IpeKpalieHbl, a IepcoHan TMepeBeleH Ha Oe3omacHoe pacctosHue. K Takum
BellleCcTBaM OTHocsTCs: OeH3uH (cpennecyrounas IIJIK = 1,5 mr/m3) u mnbuib
HetokcuuHas (cpenHecyrounas [IJIK = 0,15 mr/m3).

Heoocmamounas oceewjennocms paboueti 30Hbl

B nelicTByromux HOpMax Mo MPOEKTUPOBAHUIO UCKYCCTBEHHOTO OCBEILIEHUS
MUHUMAJIBHYIO OCBEIIEHHOCTh Ha pabOuMx MeCTaX YCTaHABIUBAIOT C YYETOM
pa3MepoB OOBEKTOB pa3MEIEHUs], pa3psia padoThl, KOHTpAcTa 00bEKTa Pa3Iuyus C
donom u cBemiotel ¢Gona. Ucxoms uz CHull 23-05-95 pabora mnepconana,
OTHOcsmasca K 2-3 paspsay, UMeeT ocBelmeHHOCTh He MeHee 200-300 nk. B
OCTAJIbHBIX MecTax OypoBOW yCTaHOBKH paboTa OTHOCUTCA K 4-5 paspsany c
ocenieHHOCThIO 50...80 1nk. HemocTaTok oOCBeleHHOCTH Ha pabodyeM MecTe
3HAYUTENLHO 3aTPYAHSET JEATEIbHOCTh MEPCOHANa, YXYAIIAeT UX OPUEHTHUPOBKY B
MPOCTPAHCTBE, a TAK)KE CHIKAET MIPOU3BOIUTEILHOCTh M KAYECTBO TPY/Ia, IPUBOIS K
aBapysIiM U TOTyYEHHUIO TPABM.

Tabnuna 26 — Hopmbl OCBEIIEHHOCTH

PaGouue MeECTa, nojnexamue | Paspsan 3purensHon | Pekomenayemas
OCBEILICHHUIO paboThI OCBEILIEHHOCTb,
JIK
BypoBoii cTon I 200
[ut KUIIT I 220
[TonmaTu BepxoBoro padbodero 1 150
[TyTh TameBoro Ojo0ka \Y 80
Kpon6:10x v 80
BypoBoe nomenienue I 200
['muHoMemanku 11 200
IInomanka roproYe-CMa30uHbIX v 50
MaTepuasioB U UHCTPYMEHTOB

Tlospeoicoenus om yKyco8 HaceKoMbIX
B nernee Bpemsi B paiioHe pabOT MPUCYTCTBYET OTPOMHOE KOJIMYECTBO

KPOBOCOCYIIMX HACEKOMBIX, BEPOSITHO HAJTMUHE KJIEIIeH, TEPEeHOCUMKOB SHIIEPaINTA.



COpr,Z[HI/IKI/I JOJDKHBI OBITH 00OecIeyeHbl TaKUMH HHIWBUAYAaJIbHBIMU CPCIACTBAMU
3alIUTBI, KaK CETYATBIC MACKHW M a3p030JIM IIPOTHUB HACCKOMBIX. Tak xe Ka)KI[BIﬁ
COTPYAHUK TOJIKCH OBITH IMPUBUT OT KJICHICBOI'O 3HH€(1)3.J'II/IT8,.

3.3. DKoJornyeckas 0e30mMacHoOCTb

Pa3Benka MecTOpOXKICHUN SBISIETCS HEOTHEMIIEMOUN YACTHIO T€OJIOTUYECKUX
pabot, KoTophie B COOTBETCTBUU ¢ «lIpaBuiiamu oxpaHbl Help» HpH pa3paboTke
MECTOPOXKJICHUN TBEPABIX MOJIE3HBIX HMCKomaeMblXx U OCHOBaMU 3aKOHOJIATEJIbCTBA
P® o Henpax, HampaBieHbl Ha IIOJHOE, KOMIUIEKCHOE M HIKOHOMHUYECKHU
1eJIECO00PAa3HOE U3BJICUEHHUE U3 HEJP MOJIE3HOI0 UCKOIAeMOTO.

Ha ydacTkax cTosiHKku OypOBBIX Opuraj Bce MaTepuasbl, HE IPUTOIHbBIC IS
JNAJIbHENIIEr0 MCIIOJIb30BAHUS, BKIIIOYAs TOPIHOYE-CMA30YHBIE OTXOJbI, IMOJJIEkKAT
CXKUTAHUIO B CIICIMATBLHO OTBEJICHHBIX MecTaX. V3HomeHHoe 00OopyAoBaHUE U
METaJUI0JI0M OyAyT BBIBO3UTHCA Ha 0a3y mapTHH.

Kontpons 3a coOmofeHuEM MPUPOIOOXPAHHBIX MEpPONPUITHIl  Oyner
OCYIIECTBIISITECS JIOJDKHOCTHBIMU JIMIITAMH W CIICLIMAJIMCTAMU, HEIMOCPEICTBEHHO
3aHATHIMM Ha TPOCKTHPYEMBIX pPaboTaX, B COOTBETCTBHUH C WX JOJDKHOCTHBIMH
UHCTPYKUHUSIMH.

3.4.1. AHaJu3 BJIMSIHMSI T€0JIOrOpPa3Bel0YHbIX Pad0T HA OKPYKAIUIYIO
cpeay 4 000CHOBaHME MEPONPUATHH MO UX YCTPAHEHUIO

BypoBoe o6opyaoBaHue U TpaHCTIOPTHASI TEXHUKA 000PYA0BaHbI TU3EIbHBIMU
JBUTATENIIMHU, BCIIEICTBUE 4YE€ro B aTMOcC(hepy MPOUCXOAUT BBIOPOC CIETYIOIIUX
3arpsI3HAIOLIMX BEIIECTB:

® OKCHJBI YIJIEPOJA,;
®  YIUIEBOAOPOABI;

® JMOKCHUJ a30Ta,

e caxa,

JIns 3ammThl U BOCCTAHOBJIEHHS! 3€MEJBHBIX YYaCTKOB MPEAYCMOTPEHBI
NOJATOTOBJIEHHBIE /IO TIpoliecca OypeHHsi M OCYUIECTBJIsiEMble B IIpoliecce

IPUPO00XPaHHbIE MeponpusATHs (Tad1. 27).



Tabnuna 27 — Bpeanbie BO3AEHCTBUSL HA HEApa M OKPYXAIOIIYIO Cpeny, a

TaK)Ke MPUPOIO0XPAHHBIE MEPOIIPHUATHS TIPU T€0JIOTOPA3BEAOYHBIX paboTax.

[Ipupoausie pecypchl,

Bpennbie Bo3nencTBus

Mepornpusitus 1o oxpaHe

KOMIIOHEHTBI
OKPYXarIIEH CpeIbl

1 2 3
3emiii W 3eMelbHBIE | 3arpsA3HEHUE nouBbl | CoopykeHUE  MOJJOHOB,
pecypcbl He(TENpOoayKaMH, OTCHIIIKA  IUIOIIAJOK IS

XUMpPCAarcHTaMu 1 ap.

CTOSIHKY TEXHUKH U T.JI.
BbIBO3, YHHUYTOXEHHE W
3aXOpOHEHUE OCTaTKOB
He(TENPOAYKTOB,
XUMpPEareHToB, Mycopa,
3arpsA3HEHHON 3€MJIM U JIP.

3acopeHue TTOYBBI
MIPOU3BOJICTBEHHBIMU
OTXOJaMU U MYCOPOM

BriBO3 u  3axopoHEHHe
MPOU3BOJCTBEHHBIX
OTXO/JIOB

Boma wu  BoaHble | 3arpsi3HEHUE OTBOI, CKIAOUPOBAaHUE U
pecypcbl IIPOU3BO/ICTBEHHBIMU 00€3BpEKMBAHUE CTOYHBIX
CTOYHBIMM  BOJAMH U | BOJ, YHUUTOXXEHHUE Mycopa
MyCOpPOM (OypoBbIM
pacTBOpPOM,
He(TenpoayKTamH,
MUHEPAJIM30BaHHBIMU
BOJIaMHU, paccojaMu U Jp.)
Henpa Hapymenune ectectBeHnbix | ['maporeonoruueckue,
CBOWCTB  T€OJIOTUYECKOM | TMIAPOXUMHUYECKHUE 51
Cpelbl WHXEHEPHO-TEOJIOTHYECKHE
HaOMIOCHUST B CKBaKMHAX
1 BbIpaOOTKax
Bozaymnsiii 6accelin | BeiOpocsl NbUIHA u | Meponpusitus
TOKCUYHBIX  Ta30B M3 | MPEIyCMaTPUBAIOTCS B
MO/A3EMHBIX BBIPAOOTOK CIIyvasx
HEIMOCPEJICTBEHHOTO
BPEIHOTO BO3ICUCTBUSA
JKuBOTHBIN MUp Pacniyrusanue, [InanupoBanue paboT cC
HapyllIeHUe MECT | YYETOM OXPaHbl ) KUBOTHOTO

oOWTaHUS KUBOTHBIX, PBIO
U JpYTUX TpelcTaBUTENeH
KUBOTHOT'O MUpa;
CIIy4allHO€ YHUYTOKEHUE

Mupa




3.4.2. Hameuaemoe HampaBi/ieHHe PeKYJbTHBANINH HaPYIIEHHBIX
TOPHbIMH padoTaMu 3eMeJib

PexkynbTUBAlIMIO 3€MENbHBIX YYaCTKOB MPEIOJAraeTcs BBINOIHATh B
COOTBETCTBUM C «OCHOBHBIMH TOJOXEHUSIMH O PEKYJIbTUBALIMM 3€MEJb, CHATUH,
COXpPAaHEHUU U PAIMOHAIBHOM HCIIOJIb30BAHUU ILIOJOPOJHOTO CJIOA IOYBBDY,
YTBEPAKIAECHHBIMU NprKa3oM Munnpupozsl Poccun n Pockomzema ot 22.12.1985. Ne
525/67 (3apeructpupoBanbl MunrocTom 29.07.96 Ne 1136), ¢ ydeToM permoHaqIbHbBIX
IPUPOAHO-KIIMMATUYECKUX YCIOBUN U MECTOPACIIOJIOKEHUS HAPYIIEHHOTO Y4acTKa,
Ha OCHOBaHUM JCHCTBYIOUIMX 3KOJOTMYECKUX, CAHUTAPHO-TUTMEHUYECKHX,
CTPOUTENBHBIX, BOJOXO3SUCTBEHHBIX W JIECOXO3SMCTBEHHBIX HOPMATUBOB U
CTaHJapTOB.

B nporuiecce reosioropa3zBelouHbIX padOT Ha YYaCTKax BbIXOJA PYJIHBIX TN Ha
MOBEPXHOCTh M TNPWIETAIONUX TEPPUTOPUSIX pelbed HapylieH KaHaBaMH,
TpaHIIEeSIMH, B pe3yJbTaTe 4Yero Ha OOJbIIeH YacTH COOCTBEHHO MECTOPOXKIICHUS
JUKBUAMPOBAaHA oyaroBas a0OpUreHHas pacTUTENbHOCTh. B 1ienom, 3emiu, 3aHATbIe
[OJT T€0JIOrOpa3BeAOYHbIE Pa0dOThI, MO CBOUM (PU3UKO-MEXAaHUUYECKUM CBOMCTBAM
MaJIOMIPUTOJIHBI JJIs1 HCIIOJIb30BAHUS TIPU PEKYJIHTUBALINH.

[TouBEHHO-KIMMATUUYECKUE  YCJIOBUSL pEruoHa  HEOJArompusATHBI s
CEJIbCKOXO3SIMCTBEHHOTO  HampaBJieHUsl peKyiabTuBauuu. CHSATHE TTOYBEHHO-
PACTUTENBHOTO CJIOS MaJIOM TOJUIMHBI BO3MOXXHO TOJBKO Ha OTAEJBHBIX
OTUYXJAEMbIX IUIOAASX B JOJMHHBIX ydacTKax. CONMOYHBIE yYaCTKU HE HUMEIOT
COOCTBEHHO TUIOJOPOJHOTO Cliosi. B CBSI3W € ATHM cCHieNUATBHBIX MEPOINPHUSTUI
(kpoMe  BBIpaBHUBaHMS  IOBEPXHOCTM  Oyiblo3€paMH) B  MPOEKTE  HE
peaycMaTpUBaETCS.

OTCyTCTBYET pEKpEallMOHHOE HAaNpaBJICHUE PEKYJIbTUBAIMU, IOCKOJIbKY
BOJM3M MECTOPOXKACHUM OTCYTCTBYIOT KpPYIHBIE HACEJCHHbIE NYHKTH U
MIPOMBIILICHHBIC IPEAPUSATHUS.

Ha tex yuactkax, rJie HaHeCeHHE TI0JJOPOAHOTO CJI0s TOYBBI HEBO3MOYKHO U3-
3a AeuIUTa [I0YB, 3€MJIM OCTaBJISIOTCS TI0J] €CTECTBEHHOE NMPUPOAOBOCCTAHOBIICHHUE

(camo3apacranue)



3.4.3. be30nacHOCTb B Ype3BbIYAHHBIX CUTYaLHAX

UpesBblyaifHble CUTYaluU 1O chepe BOSHUKHOBEHUS KIaCCU(PUIUPYIOTCS Ha
ISITh OCHOBHBIX TPYIIIL:

® TEXHOT€HHOT'0 Xapakrepa (aBapHuu, MOXapbl, B3pbIBbI);

® [IPUPOJIHOTO XapakTepa (3€MIIETPSICEHMsI, CEIU, OIMOJI3HU, OOBaNbI, yparaH,
JIMBEHb, I'PaJl, CWIIbHBII CHErOIajl, MOpPO3, 3aCyXa);

® OMOJIOTMYECKOTO XapakTepa (MHPEKIIMOHHBIC 3a00JIEBaHUS JIIOJIEH );

® COLIMAJILHOTO XapakTepa (BOMHBI, perHOHANbHbIE KOHPIUKTHI, 3a0aCTOBKH U
ap.)

® HKOJIOTMYECKOTO XapaKTepa (3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl).

[Ipu mpoBeneHMH NPOEKTUPYEMBIX T'€0JIOrOpa3BEIOYHBIX padoT Haubosee
TUITAYHBIMU SIBJISIFOTCSI YPE3BbIYAHBIE CUTYallud TEXHOT'€HHOIO Xapakrepa (aBapuu,
HOKapbl, B3PbIBbI), @ UMEHHO MOXKAPBHI.

[Toxxap — 3TO HEKOHTPOJIUPYEMOE TOPEHUE BHE CIIELUATIBHOTO ovara.

OCHOBHBIMM NPUYMHAMU TT0KAPA SBIISAETCA:

® HEOCTOPOKHOE OOpallleHHE C OTKPBITBIM OTHEM (KypeHHE, KOCTpPbI, CBapKa,
UCKpBI), 3JIEKTPOOOOPYI0BaHUEM;

® XaJIATHOCTb NIEPCOHANIA;

® pa3psabl CTATUYECKOTO NIEKTPUYECTBA U yAAp MOJIHHH.

OcCHOBHBIE Mepbl YCTPAHEHHsS] MPUYMH TOXKapa: COOJIOJEHUE MpPaBUII
HOoKapHOH 0€30MacCHOCTU U MHCTPYKIIUH 110 SKCIUTyaTallui TEXHUYECKUX CPEACTB.

Tak xak OypoBasi ycraHoBKa nuMmeet npuBojl oT JABC wnu snekrpoaBurarens,
TO TOJI ABUTATEJIEM JOJKEH ObITh YCTAHOBJIEH METAJUIMYECKUI POTUBEHD 11 cOOpa
CTEKAIOLIETro Macia. 3anpaBka paOOTaloLIero JBUraTelsi TOPIOYUMHU U CMa30YHbIMU
MaTepHalaMt, a TAKXKE UCIIOJIb30BAHUE JIJIsl OCBEILEHUS MTPH 3alPaBKe U ONPEEICHUH
ypoBHel 'CM B 6akax OTKPBITOTO OTHSI CTPOTO 3aIrperiacTcs.

[IpoTuBOMOXApHBIA HIUT AODKEH ObITh ycTaHoBIeH B 8—10 merpax oT
pabouero Mecta OypHIIbIIIHKA, & TAKXKE BCE MECTA PACTIOIOKEHUS IPOTUBOIOKAPHOTO

HHBCHTApPA O4OJIZKHBI OBITh CBO6OI[HBI, B HOYHOC BPCMs OCBCIICHEBI, A B 3SUMHCC BPCM:I



pacuuiieHsl. [lepedeHb MPOTHBOMOXKAPHOTO WHBEHTApsi Ha OypoBOW TMPHUBEIEH B
Tabune 28.

Ta6muma 28 — [IpoTrBONIOXKApHBIN HHBEHTAPh

Ne
i HaunmenoBanue nHBeHTaps KomnuecTBo
1 Orserymutenu neradbie OI1-5 2 WT.
2 OraetymuTeNnu yriekuciaotaeie OY-2 2 wir.
3 SIIHK ¢ IECKOM eMKOocThio 0,5 M° 1 .
4 EMmxocTtb ¢ Bogon 250 1 1 mT.
) KoMIiekT maHieBoro MHCTpyMEHTA:
e jlornara 2 mIT.
e Oarpnl 2 IIT.
® JIOM 2 1IT.
® TOIOP 2 mr.
6 [IpoTuBOMOXKApHBIE BEAPA 2 1IT.
7 IIpoTHBOITOKAPHBIN AT 1 .

TpeboBanust moxapHoi 6€30MaCHOCTU AOKHBI TOJTHOCTHIO COOTBETCTBOBATH
HopMaTuBHBIM JokymenTaMm ['OCT 12.1.044-89, 'OCT 12.1.010-76.

Meponpusitus NpoTUBONOKAPHOM O€30M1aCHOCTH:

® [IPOBEJICHUE MHCTPYKTaXEH 1O TMPOTUBOMOKAPHOM OE30MACHOCTH U
oOydeHue padoTe ¢ MPOTUBOMOXKAPHBIM HHBEHTAPEM;

® OTHETYUIUTENW JOJDKHBI OBITh ONEeYaTaHbl U Mepe3apssKaThCs B
OTIpeJIeICHHBIE CPOKH, MPUBEICHHbIE B TabuIie 3.8;

® Pa3BOJUTH OTOHB HE MeHee ueM B 30 M 0T OypOBOI YCTaHOBKH;

® T10JIbl, CTEJJIaKHU, BEPCTaKM HEOOXOAMMO CHCTEMAaTHYECKH OYMILATh OT
MacCCJIEHBIX, JIETKOBOCIIJIAMEHSIOIINUXCS MaTEPUAIIOB.

® pe3epByaphl C TOPIOYUM HEOOXOAMMO XPAHUTh Ha CHIEIUATbHBIX MJIOMIAIKAX,
Ha paccTostHUU He Ommxe 50 M oT 6ypOBOI YCTaHOBKH.

OcoOble TpeOOBaHUS MPEABABISAIOTCS K Pa3MELIEHUI0 OrHeTymuTeneit. Mx
MOJIBEIIMBAIOT Ha BBICOTE HE Oosiee 1,5 M OT ypOBHS Moja 1O BEPXHEW TOUKU

OTHETYILUUTENSA U HA PACCTOSHUM HE MeHee 1,2 M OT Kpasi ABEpHU IIPU €€ OTKPHIBAHUH.

Tabmuia 29 — Cpoxu mpoBepku napametpoB OTB u nepe3apsaku OrHeTyIIUTeNeH



Cpok (He pexe)
Bun ucnonszyemoro OTB MPOBEPKU napaMeTpoB | Mepe3apsaku
OTB OT
Ilena Pa3 B ron Pa3 B rox
[Topomoxk Pa3 B roa (BIOOPOYHO) Pa3 B nisATH NET
Yraekuciora (nnokcun | B3BemmBaHueM pas B roj Pa3 B maTe ner
yriepona)

Bce nuia, BHOBb NpUHMUMAaeMble Ha padOTy, B TOM YHCIE U BPEMEHHYIO,

JOJKHBI TPOXOUTH IEPBUYHBIN POTUBOIIOKAPHBINA HHCTPYKTAK.

BriBog

Pabouee MecTo, Ha KOTOPOM HEMOCPEACTBEHHO TMPOU3BOAWINCH PAOOTHI
COOTBETCTBYIOT BCEM HOpMaM M ctanapTam. CoOJt0/IeHbI BCE MepbI 0€30MMaCHOCTH U
YCJIOBHM TpyAa. DTOT BBIBOJ] TIOJYYE€H Ha OCHOBAHUU TIPOJIeTIaHHOW paboThl (AHamm3
BO3MOXHBIX BPEIHBIX M OMacHbIX (akTopoB, paccmorpeHue UC (BO3HMKHOBEHHE

noxkapa)).



4. BCIIOMOTI'ATEJIBHBIE N ITIOJICOBHBIE LHEXA
4.1. Opranu3anusi peMOHTHOM CJIyKOBbI

Ha 06a3e OypoBOro yuacTka, pacIlOJIOKCHHOW B JECATH KHJIOMETpax OT
craniuu Enanb-Koneno, umeercs Bce HeoOXxoauMoe o0OpyAOBaHUE IS CO3/IaHUS
MEJIKOTO M MPOCTOTO MHCTPYMEHTA M 3allaCHBIX YacTel — METAI000padaThIBAIOIINE
CTaHKH, CBAPOYHBIN IIEX.

[Tpu moa0MKe TOTO WIIM HHOTO MHCTPpYMEHTa, OypOBOM MacTep JiejaeT 3arpoc
Ha €ro W3roTOBJICHUE. Ecoum W3roToBIeHHWE HWHCTPYMEHTA BO3MOXKHO CHIIAMH
pabOTHUKOB 0a3bl, TO OHO JOJDKHO IPOBOJAUTHCS BHE ouepeau. Mzroromienue
UHCTPYMEHTAa JIOJDKHO TIPOBOJAUTHCS B MaKCUMaJlbHO KOPOTKHE CPOKH C
COOJIFOAEHUEM HEOOXOIMMOI'0 KauecTBa.

TexHuyeckue OCMOTPBI, TPOPUIAKTHUYCCKHEC M OSKCTPEHHBIE PEMOHTHI
OypoBOT0 000PYIOBAHUS M TIPOUYCH TEXHUKU MPOBOIITCS CHIaMHU OypOBO# OpHTajbI
HEIMIOCPEICTBEHHO Ha OYpOBBIX ILIOMIAAKAaX, JHOO TIPH HEOOXOJUMOCTH Ha

TEPPUTOPHUH Oa3bl.

4.2. Opranusanus JHeprocoepeKeHust

ObecnieueHre ANEKTPOIHEPTUEH CUIIOBBIX MPUBOAOB OYypOBOIl YCTAaHOBKU U
CPEIICTB OCBEIICHHS pad0YNX MECT OYJEeT OCYHIECTBIATHCA MPU MOMOIIN AU3EIbHOM
ANEKTPOCTAHLIMEH, BXOAIIEH B KOMIUIEKT OypOBOM YCTaHOBKH.

[Toaxmtouenue k JIDII OypoBoii ycTaHOBKH HEIelecooOpa3HO BCIIEIICTBUE
4acTOro €€ MEepeMEIIeHHUs] U HEBO3MOXKHO, B BHAY ee OTcyTcTBHs. llpu kaxkaom
nepeeszie OypoBOil yCTaHOBKH JIEKTpUYECKUE KaOeau NpUAeTCs MPOTITruBaTh 3aHOBO,
YTO MOXET UX MOoBpeauTh. Ilociieqnee MOKET NPUBECTH K KOPOTKUM 3aMbIKaHUEM, U

KaK CJIEJICTBHE MOPAXKEHUSIM JIEKTPUUECKUM TOKOM IepcoHalia 0ypOBOTO y4acTKa.



4.3. Opranmzanusi BOJOCHAOKeHHSI W TNPHUIOTOBJIEHHSI OYypPOBBIX

pPacTBOpPOB

[Ipyu OypeHMHM CKBaXMH Ha JaHHOM Yy4YacTKe OYJeT HCIOIb30BaThCA
[JIMHUCTBIA OypoBOM  pacTBOp. 3aMellMBaHUE TJMHUCTOTO pacTBopa Oyaer
MIPOM3BOJUTHCS CHJIaMU OypoOBOil OpHUrajsl HEMOCPEACTBEHHOM Ha OYPOBOM.

Jns oOecriedeHus BOJOW OyJEeT HCIIOIb30BaThCA «BOJOBO3Ka» Ha 0Oaze
aBToMoOust YPAJI-4320. Boma Oynet 1oCTaBIsAThCS ¢ JSHCTBYIOIICH BOIOHAIIOPHOM
CKBaXMHBI. Takas Boja OyJeT HMCIOJIb30BaHA HMCKIIOUMTEIBHO JJII TEXHUUYECKUX
HYXJI U IPUTOTOBJICHUS OypPOBOTO pacTBOpA.

OOGecrieueHne OypoBOM NHUTHEBOM BOJIOH OyAET OCYIIECTBIATHCS CHIAMHU
OypoBoii Opurazpl — HEeJaJIeKo OT y4JacTKa IMPOBEJAEHUS €CTh JIOCTaTOYHO OOJIBIIIOE

KOJIMYCCTBO IMUTHEBLIX KOJOHOK C OTKPBITBIM JOCTYIIOM.

4.4. TpaHCIIOPTHBII LeX

s opranuzanuu paboT Ha ydacTke OyJeT HMCIOIb30BaThCS CIIEAYIOINIEe
TPaHCIIOPTHOE 000PYI0BAHHE:

1. byaspozep b-10M UT3 — ansa opranuzaiuu mionagok moja OypoBbie
YCTAaHOBKM M, TMpU  HEOOXOAMMOCTH, TIEpPEBO3KH  OypOBOIO
obopymoBaHue.

2. BonoBosHblii Tpancmopt Ha 0aze aBromoOmins YPAJI-4320 — nmns
JOCTaBKH TEXHUUECKOH BOJIbI Ha OYPOBYIO.

3. Cnyxebnsiii Tpancnopt, YA3-2206 u ['A3-33081 — mns moctaBku
Pa3IMYHOTO MEPCOHAa K MECTY MPOBEACHHS padoT.

4. T'py30BOil TpaHCHIOPT, <«JIJUHHOBO3b» Ha 0a3ze YPAJI-4320 wu
VYA32206— nana J0CTaBKM BCEX HEOOXOIUMBIX TpPYy30B K MECTY
MPOBEICHHUS padoT.

[Ipm oxenanwmm TmiepcoHa] OypOBOW MOKET TOJB30BAThCS  JTUYHBIM

TPAHCHIOPTOM JiJisl TPUOBITUSL K MECTY IIPOBEJICHUS PadoT.



4.5. CBsi3b M qucHieTYepCcKas cayxoda

B nensx moBbINIEHUSI Ka4eCTBA YMPABJICHUS OPraHU3YIOTCA JIUCIETUYEpCKast
ciyx06a. OCHOBHasl 3a7a4ya JUCIETYEPCKON CIYX)Obl — 0OecreYeHue PUTMUYHOCTH
paboThI BCeX MOAPA3ACICHUNA ¢ YUETOM CIOKUBILIEHCS OOCTAaHOBKHU.

JIJist BBIMOJTHEHUS MOCTABJICHHBIX  3aja4 aucneT4yepeKas
Cityx0a OCYIIECTBIISIET CIAEAYIONINE PYyHKIUU:

1. Ilpuém, amamm3, oOpaboTka © pacmpeaeieHne uHPOpPMAIUA O
COCTOSIHUM TIPOM3BOJICTBA pabOT, HEOOXOMAUMOMN ISl COCTaBIEHUS U

KOPPCKTHUPOBKHU IINIAHOB, a4 TAKKC PCIryJIMPOBAHUS ITPOU3BOACTBA,

2. Ilpuém aBapuilHBIX 3aKa30B M pachlpeielieHne UuX M0 IIeXam,
MH()OPMUPOBAHUE COOTBETCTBYIOIIMX CHEUAIMCTOB OO0 aBapuu U
J0CTaBKa UX, B clIy4ae HEOOXOAUMOCTH, K MECTY aBapuu, KOHTPOJIb 3a
BBIMIOJJHEHUEM 3aKa30B OOCIYKMBAIOIMMHU II€XaMH, OOecreueHue
3aKa34MKOB pecypcaMu CO CKJIAQIOB OpraHu3aluy, JOCTaBKa

HEO0OXOMMBIX PECYPCOB 3aKA3UHKY;
3. Benenue exxeqHeBHOTO y4€Ta BHITIOIHAEMBIX padoOT;

4. Tlepenaya pacropsbpKeHUN pyKOBOAUTENECH OpraHU3aIIHH.
YyacTok OypoBBIX PabOT HAXOAMWTCS B JOCTATOYHOM OJIM30CTH C HACEJICHHBIMU
MYHKTaMH, I0O3TOMY CBSI3b ydacTKa OypOBbIX padoT ¢ 0a30ii Oy1eT OCYIIECTBIATHCA C
MOMOIIILI0 MOOWIBHBIX TelepoHOB. Takke MOOWIbHBIE CETH TMO3BOJSIOT MpHU
HEO0OXOMMOCTHU OCYIIECTBIIATh CBS3b MEXKIY OYPOBBIMH OpUTajiaMu U PYKOBOISIITUM
nepcoHaaoM 0€3 y4acTusl TUCTIETYEPCKOUN CITyKObI, YTO MOXKET YCKOPUTH MPOLIECCHI

peUiCHUsA pa3JIMUHbIX BOIIPOCOB.



5. MIPOEKTUPOBAHUE TPAEKTOPUI MHOI'OCTBOJIBHBIX
CKBAKHH C HEJbBIO BBIBOPA PAIIMOHAJIBHOM JIJIS
JTAHHBIX YCJOBUHA

5.1. 33[13‘11/1, pemraeMbi€ Mpu 6ypeHIm MHOTI'OCTBOJIBHBIX CKBAa*KHH

CymiecTByeT MHOXECTBO 3a/Jad, PEIIAEMbIX C MOMOUIbIO HAIpPABICHHOIO
OypeHust B 0OCOOCHHOCTH JJII MHOTOCTBOJIBHBIX CKBayKUH [1]:

1. CokpariieHue 3aTpat Ha peuIeHue reoJIornYeCcKou 3aaun.

1.1. OTOop TEXHONOrMYECKUX MPOO TMOJE3HOTO HMCKOIMAeMOTo
0OMBIIOTO Beca MyTeM OypeHHsT MHOTOCTBOJBHBIX MHOTOSIPYCHBIX CKBa)KUH
B3aMEH TOPHBIX BBIPAOOTOK WJIM OOJIBIIETO YUCIIA OJHOCTBOJIBHBIX CKBAXKHUH;

1.2. Tloucku cnembIx PYIOHBIX TEN, MPOTHO3HPYEMBIX HAa OCHOBAaHUU
reo(pu3MUecKnx NaHHBIX, yTeM OYpPEHHsI KOPOTKHUX TOTIOJHUTEIHHBIX CTBOJIOB
U3 OCHOBHOTO CTBOJIA;

1.3. Tlonydyenue miacTonepecedeHnii Ha COCEAHMX MPOPUISIX IMyTEM
OypeHHs MPOCTPAHCTBEHHOMCKPHUBIICHHBIX CTBOJIOB M3 OCHOBHOTO  CTBOJIA,
B3aMEH OJTHOCTBOJIHBIX CKBa)KUH;

1.4. MHorokpaTHOE  TepeceyeHue PYAHBIX TEN
MHOT'OCTBOJIbHBIMU T'€0JI0OTMUYE€CKUMH CKBa)KMHAMU B3aMEH OJIHOCTBOJIBHBIX.

2. IToBbITIICHNE KaYeCTBA T€OJIOTHICCKON HH(POPMAIIHH.

2.1. YTouHEHUE TE€OJOTUYECKUX CTPYKTYp MyTeM OYpeHUs KOPOTKHX
JIOTIOJITHUTEJILHBIX CTBOJIOB M3 OCHOBHOTO CTBOJIA;

2.2. TlpocnexuBaHue W OIIEHKA JKWIbHBIX OTBETBJICHUH (amodus)
nyTeM OypeHHsi KOPOTKHX JIOMOJHUTEIBHBIX CTBOJIOB M3 OCHOBHOI'O CTBOJIA
WM U3 TIPEIBIAYITUX TOTOJHUTEIBHBIX CTBOJIOB,

2.3. YTouHeHHe yria MajJceHus IulacTa IyTeM OypeHus OJHOro
KOPOTKOTO JIOMOJIHUTEIBHOTO CTBOJIA [0 BOCCTAHUIO 3AJICKHU.

3. boprba ¢ ocnoxkHEHUSAMMU.



3.1. TloBTOpHOE MEpeceueHue MmIacTa Mojae3HOro UCKOMaeMoro Mpu ero
NpOMYyCKE WM IUIOXOM BBIXOJIE KepHa IyTeM OypeHHus KOpPOTKOro
JOTIOJTHUTENBHOTO CTBOJIA IO BOCCTAHHUIO 3aJI€XKH;

3.2. O0GX0Jl MECT CJIIOXKHBIX aBapuil MyTeM 3ape3KU JOMOTHUTEIHHOTO
CTBOJIa BBIIIE MecTa OOpbIBa M 00XOJa MeCTa aBapuH JOMOJHUTEIHHBIM
CTBOJIOM.

5.2. TunoBbie NpPoGUIM MHOTOCTBOJBLHBLIX CKBAKHH H 00JIACTH HX
NPUMEHEHMS

C yueTroM pemraeMbIX T€OJOTOPa3BEIOYHBIX 3a/ad, 3aKOHOMEPHOCTEH
UCKPUBIICHUS, TPEOOBAHUN METOJIMKH Pa3BEJKU U TEXHUYECKUX BO3MOMKHOCTEH
OTIPENENSAIOTCS THUIOBBIE TPO(PMIM MHOTOCTBOJNBHBIX CKBOXKWH. [lpm 3TOM
BBIJICNIAETCS TAKKE HECKOJIbKO TUIOB Mpoduiiel ¢ BEpTUKAIBHBIM UM HAKIOHHBIM
HAYaJbHBIM TIOJIO)KEHHEM OCHOBHOTO CTBOJIa M Pa3IWYHBIM PaCIOJIOKEHUEM
JOTIOJTHUTEBHBIX [3]:

1. BeepooOpa3zHblii npodusib MHOTOCTBOJBHBIX CKBaXXUH C OJHO- WIIU
MHOTOSIPYCHBIM PacCTOJI0KEHUEM JOMOJHUTENBHBIX CTBOJIOB. Takoil Tum mpodumneit
PEKOMEHIyeTCsl IPUMEHSTh TIPU Pa3BEKe TOPU30OHTAIBHBIX WU TOJOTOMaIar0IINX
3JIeKEN MIACTOBOTO WM JIMH3000pa3HOTO BUj1a (PUCYHOK 16, a);

2. I'peGenuaTsiii M BUI000pa3HBIN TPOPUIIL CKBAXKUH C BEPTUKAIBHBIM,
HAaKJIOHHBIM  WJIM  BEPTUKAIbHO-HAKIOHHBIM  TIOJOXXEHHEM  OCHOBHOTO |
OJTHOCTOPOHHUM HaIpaBJICHUEM JOMOJHUTEIBLHBIX CTBOJIOB MOKHO TIPUMEHSTH MPH
pa3BeaKke KPyTO- WM BEPTHKAIBHO 3aJETAONINX 3alie)Kei IMIacTOBOTO Win Oolee
CJIOKHOTO THIa BBITSIHYTON (opMbl (pucyHOK 16, 0, B);

3. Ilepuctsiit Tun npoduiis MHOTOCTBOJIBHBIX CKBAKHWH C BEPTUKAIBHBIM,
HAKJIOHHBIM WJIM BEPTHUKAJIbHO-HAKIOHHBIM IOJOXEHHEM OCHOBHOTO CTBOJA. Takoii
TUIT PallMOHAIBHO TPHUMEHATH NMPU HM3YyYEHUH KPYTOMAMAIONINX WIIM BEPTHUKAIBHO
3QJIETAONIMX IITOKOOOPa3HbIX W TPyOOOOpa3HBIX 3ajeked, MEJIKUX 3aliewkei

HenpaBUIbHOU (opMbI (THE3a, BKpAIJIEHUS U T.J.), a TAKXKE 3aJekKeHl IMIaCTOBOrO



TUIA, UMEIOIUX (HOPMY aHTHKIMHAIBHBIX UM CUHKIMHAIBHBIX CKIAJOK C KPYTHIM
naJeHUEM KpbLIbeB (pUCYHOK 16, T, 1);

4. CnoXHO MCKPUBJICHHBIN WM KOMOMHHUPOBAHHBIN MPO(UIL CKBAXXHUH C
MeHsronmmMces Ha 180° a3uMyTaabHbIM HAaITpaBJI€HUEM OCHOBHOTO U JOTIOTHUTEIBHBIX
cTBOJIOB. Takoi THM mNpoQuisi MHOTOCTBOJBHBIX CKBAXHH HCIIOJIB3YETCS MpU
pa3BeKe IIACTOOOpPA3HBIX WM JMH3000pa3HBIX 3alieKel, MPUYypOUYEHHBIX K

CTPYKTypam THIIa ONPOKUHYTBIX CKIAJ0K (PUCYHOK 16, e).

Pucynox 16 — Tunobie mpoduiii MHOTOCTBOJIBHBIX CKBAYKHH:

a — BeepooOpa3zHbIil mpoduiib; 0, B — rpeOeHYATHIN UM BIJIOOOpa3HbIN NPOGUIb; T,

1l — IEPUCTHIN NMPOPUIIb; € — KOMOMHUPOBAHHBIN MPODUIIH.

5.3. MeToanbl 3a0ypuBaHus JONOJTHUTEILHBIX CTBOJIOB

JIns  BBINOJHEHHS OIEpalld 1O 3ape3Ke JONMOJHUTENBHOTO CTBOJIA
CTallMOHAPHbIE KIIMHbA, KaK IPAaBWIO, YCTAHABIMBAIOTCA HAa 3HAYUTEIBHOM
paccTositHUU OT 320051 OCHOBHOro cTBoja. [loaTomMy mepen mOCTaHOBKOW KJIMHA B
CKBO)XKHMHE Ha pacy€THOU TriyOmHEe co37aéTcsi omopa — MCKYCCTBEHHBIM MOCT. [y

ATOTO YaIle Bcero ucnonb3yercs npooka B.M.Illanosanosa (puc.17).



Puc.17. [IpoOka koncTpykunu B.M.I1lanoBanosa
1 — mydra 3amka; 2 — OypuiibHast Tpyoa; 3 — Kopmyc; 4 — nmpoioyibHbIe pEdpa; 5 —

pebpa; 6 — XBOCTOBUK KOHYCA C JIEBOW JIEHYATON Pe3b00ii; 7 — pacropHbIii KOHYC.

[Tocne cycka mpoOKu Ha KOJOHHE OypuiIbHBIX TPYO Ha 3aJaHHYIO TNIyOUHY
NPOM3BOAUTCS €€ packiauHKa (MyTéM 3a0pOoCKHM KpYNHOM IIe0EHH U JApYyroro
MaTepuaia), 3aTeM NpU HATHKKE CHapsAa TpoOKa HaA&KHO 3aKIMHUBACTCS B
CKBa)XMHE, IIOCJIE YEro KOJIOHHA OypuibHBIX TpyO MpU MpaBOM BpaLICHUH
OTCOEIMHSAETCS OT MPOOKHU U U3BJIEKACTCS HA TOBEPXHOCTH, U HAJI IPOOKOI rpaBUitHAs
MOAYIIKa BEICOTOM 2-3 MeTpa, KOTopas B MOCIEAYIOIIEM TpaMOyeTCsl.

IIpaBunpHas ycTaHOBKA KJIIMHA W 3ape3Ka HOBOI'O CTBOJIA 3aBUCAT OT MHOTHX
npuyuH. Eciu cTaliMoHapHBIN KJIMH YCTAaHOBJICH B 30HE 3HAYMTEILHON pa3paboTKu
CKBQKMHBI WJIM MPU HAJIMYMU B €€ CTEHKaX KaBEpH, TO ycIeurHas oTOypka HOBOTO

CTBOJIa MOXET OBITh OCYIIECTBICHA JUIIb MpPH YCIOBUU MPEABAPUTEIBHOMN



HeMeHTaluu. B cBs3M ¢ 3TUM BO3HHKAET MOCTOSTHHAS HEOOXOJMMOCTh OTHICKMBAHHUS
y4acTKa CKBOKMHBI C MUHUMAJILHOM pa3padOTKOM WM KaBEPHO3HOCTHIO €€ CTEHOK.

Ot0ypka Ha JUIMHY JIO’KKa KJIMHA MPOU3BOJUTCS KOHYCHBIM HAaKOHEYHUKOM
nHHON 0,5 M, COeTMHEHHBIM ¢ KOJIOHHOHN OypribHBIX TpyO. JanpHeimas yrioyOka
OCYILIECTBISIETCA KOPOTKAM KOJOHKOBBIM cHapsaoMm mmHOM 0,8-1,0 M ¢
MOCJHEAYIOIIMM HapalluBaHueM cHapsiga Ha 0,5 M 1ocie KaxJIoro perca.
HckpuBIIEHHE CKBAKWH C IMOMOILIBIO CTAallMOHAPHBIX KIWHBEB BCErJa CBSI3aHO C
OOJNBIION 3aTpaTol BpeMEHM Ha HENMpOW3BOAMUTENbHBIE omneparuu. Kpome Toro,
HaJM4YME CTAlMOHAPHOIO KJIMHA B CKBAXUHE BCErJa MPEJCTaBISIET YIrpo3y
BO3HMKHOBEHUS aBApUI NIPU MOCIEAYIOMIEH YTITyOKu.

Bcé aT0 oTpunatensHo BiusgeT Ha 3pPEKTUBHOCTh MHOT03a00MHOTO OypeHus
U OrpaHUYMBAET TMPUMEHEHHUE CTAIl[MOHAPHBIX KJIMHBEB JUISI HUCKPUBJICHUS
JOTIOJTHUTENBHBIX CTBOJIOB CKBaXXHMH B Tpoiiecce ux OypeHus. [loaromy B mpakTuke
re0J0ropa3BeJOuHbIX padoT HAUOOJIbIIEE PACTIPOCTPAHEHHUE TOTYYMIIN U3BIIEKAEMBbIE
KJIMHOBBIE OTKJIOHUTENH Pa30BOro JE€HCTBHUS.

Bce knMHOBBIE OTKJIOHUTENN Pa30BOTO JACHCTBHS KaK KOHCTPYKTHUBHO, TaK U
M0 TEXHOJOTMU WX HUCIOJIb30BaHUs OJMM3KU Apyr K apyry. I[lostomy paccMoTpum
crenuduyeckre 0COOEHHOCTH KOHCTPYKIIUU U TeXHOJOTHI0 padoT cHapsina CHB-KO,
paszpaboranHoro KasUMC u npunstoro B 1964 r. CHapsa mnpeaHazHayeH st
VCKPUBIIEHUS CKBOXUH IIPHU APOOOBOM U TBEPJOCIIIaBHOM OypeHuu. OH COCTOUT U3
JIBYX OCHOBHBIX YaCTeW: Hampamisgionmias JIOKKa W OTOYpOYHOrO CHapsja.
Hamnpapnsitomuyii 10KOK BBIITOJHEH M3 CTaHIAPTHOM TPyOBI 4 COOTBETCTBYIOIIETO
JMaMeTpa ¢ YCUJIEHHON HaBapKoH, JIMOO C JIMTHIM KOHYCOOOpa3HbIM xkenoboMm §. B

BEpPXHEH YacTy JOXKKa Hape3aHa pe3r0a JiJisi COeTIMHEHUS CO BTYJIKOM 3.



Puc.18. Cuapsg CHB-KO
1 —kopnyc; 2 — mnepexoaHuk; 3 — OypoBOW MmapHup; 4 — YUIMHUTENIb, S5 —
[IapOIIEYHOE/aIMa3HOE TOJIOTO; 6 — KIHH-JOKOK;

B BepxHeil yacTu OypuiIbHOM TPyObl YCTaHABIMBACTCS MIPUCITIOCOOTICHHUE IS
OpUEHTHPOBaHUs OTKJIOHUTENS. [Ipu TBEp1OCTIIIaBHOM OypeHHH B KauecTBE OypOBOTO
HAKOHEYHUKA OTOYPOUYHOT CHapsJa MOXKET UCIOJIb30BaThCs IIAPOIIEUHOE 10JI0TO. 3a
onny yctaHoBKy CHB-KO Ha BbIlONaXMBaHWE 3€HUTHBIM YroJl CKBaKUHBI MOXKET
OBITh YBENMYEH 70 3°, a HAa BBIKPYUYMBAHUE — YMEHbILIEH /10 2°. A3UMYyTaJIbHBIN YTrOJ
3a ojiHy moctTaHoBKY CHB-KO MoxkeT n3MEeHUTHCS B 3aBUCUMOCTH OT 3€HUTHOIO yIJja

y4acTKa CKBKHHBI, TJ€ TPOU3BOIUTCS HCKPUBIICHHE (Ta0II.5).

HaumenoBanue N3MeHeHne a3suMyTallbHOTO Yrja MpH Pa3IM4HOM
3€HUTHOM YTJIe, Tpa.

3€HUTHBIN yron 4 6 8 10 |12 | 14 | 16 | 18 | 20

MaxkcumanbHO

pacueTHOe H3MEHEHHE
a3MMYTaJIbHOI'O YIJIa 45 130 |22 |17 |14 |12 |10 | 9 8

N3 Tabnutel BUgHO, yTO Hanbosee 3G HEeKTUBHOE N3MEHEHHE a3UMYTAIBHOTO
yria ¢ TIOMOIIbIO OTKIIOHUTENEH Pa3oBOr0 AEHCTBHUS MOMYyYaeTCs B CKBXHHAX C
HEOOJIBIITUMU 36HUTHBIMU yTIIAMHU.

Bypenue MOMOJHUTENBHBIX CTBOJIOB MHOT03a00MHBIX CKBAaXUH MOXKET

MIPOU3BOAMTHCS CBEPXY BHHU3 WJIM CHU3Y BBepX. B mepBom ciydae, eciiv mOpOJbI



JOCTaTOYHO YCTOMYMBBI M CTE€HKM CKBQXMHBl HE IOAJAIOTCA WHTEHCUBHOU
pa3paboTKe, MOMOTHUTENbHBIM CTBON pekomeHayercss Oyputb [IPM menbiiero
nuametpa. Toraa nociae okoHYaHusi OypeHHs TOTOJHUTEILHOTO CTBOJIA HE TpeOyeTCst
CO3JaHUsl MCKYCCTBEHHOIO 32005 M YCTAHOBKHM CTAllMOHAPHOIO KJIMHA. 3ape3ka
OCHOBHOTO CTBOJIa MOET MPOU3BOAUTHCS CHAPSIOM JJIMHHOM 10 12M C KecTkoi
KOJIOHKOBOM TpyO0oO#, oCHAIEHHON TBEPIOCINIAaBHOM KOPOHKOH. Bo BTOpOM cityuae
YCTaHOBKA UCKYCCTBEHHBIX MOCTOB M CTAIlMOHAPHBIX KIMHBEB 00s3aTENbHA.

B nacTosiee BpeMst B IpakTUKe OypeHUs MHOT03a00MHBIX CKBAKUH WHOTIA
MOCJI€ YCTAHOBKM IIEMEHTHOM MNpOOKH JIMHHOM okojio 10-15 M wumu mnpoOkw,
CO37aBa€MOI C MPUMEHEHUEM CHUHTETUYECKHX CMOJI ( IPHU YCIOBHH, YTO TBEPAOCTD
npoOKKu OJin3Ka K TBEPAOCTH TOPOJ), CTAIIMOHAPHBIE KIWHbS HE CTaBSIT U HOBOE
HAIlpaBJICHUE CTBOJIA 3apPE3aeTCi C IOMOUIBI0 HM3BJIEKAEMBIX OTKJIOHUTENEH  —
CHEMHBIX KJIMHbBEB.

5.4. O030p OCHOBHBIX METO/I0B NIPOCKTUPOBAHUSA TPACKTOPHIl

5.4.1. lIpoekTHpOBaHNE TPACKTOPUHN HANIPABJICHHOM CKBAKUHBI C Y46TOM
€CTECTBCHHOI0 MCKPHUBJIEHMs 0e3 NpPHMMEHEHHsI CpPeICTB HMCKYCCTBEHHOIO
UCKPHUBJIEHUS

[Ipu cymecTByommx crnocodax pa3BeJOYHOr0 OYpeHHs HMEET MEeCTO
€CTECTBEHHOE OTKJIOHEHHE CTBOJOB CKB&)XMH OT 33JaHHOTO HAlpaBJICHHUS B
pe3ynbrare ux HUCKpuBieHHs. OHO BBI3BIBAETCS, KaK M3BECTHO, I€OJIOTMYECKUMHU,
TEXHOJIOTUYECKUMU ¥ TEXHUICCKHUMHU NIpuarHamu [1].

[TocnenHue cpaBHUTENBHO JIETKO YCTPAHUMBI MPU MPaBUIILHON OpraHU3allu
OypeHun OypoBbIXx paboT. Takum 00pa3oM, HMHTEHCUBHOCTh €CTECTBEHHOIO
VCKPUBIICHUS CKBaXKUH 3aBHCUT B OCHOBHOM OT I'€OJIOTHYECKUX U TEXHOJIOTMYECKHUX.

Ha mectopoxaenusx, rae OypeHue CKBaXuH Benercs Ha riyoune 6omee 300
M M WHTEHCHUBHOCTb MX €CTECTBEHHOI'O HCKPHUBIIEHUS JOCTUTAeT 3HAYMTENIbHBIX
BEJIMYMH, MOJCEYEHUE PYAHBIX T€J OCYLIECTBISAETCSA MyTEM MPOXOJKH CKBAXHH 10

TaK HAa3bIBACMbIM THUIIOBBLIM H ITPOCKTHBIM HpO(l)I/IJ'IHM. HOCJI@)IHI/IC YCTaHAaBJIIMBAIOTCA



METOJIOM KOPPEJSLMOHHOTO aHAIN3a MHKIMHOMETPUUYECKUX 3aMEPOB MCKPUBIICHHIA
rpynibl CkBaKuH (He meHee 10), paHee npoOypeHHbBIX Ha JAHHOM MECTOPOK/ICHUU.
Ha ocHoBe aHanmu3a maTepHalioB IO HCCIEIOBAHUIO 3aKOHOMEPHOCTEU
€CTECTBEHHOTO WCKPUBICHHUS CKBO)XXHH Ha Psie MECTOPOXKACHUU Mpeasiaraercs B
3aBHCHUMOCTH OT MHTEHCUBHOCTH Pa3/esiATh UX Ha Tpu rpymnibl: C1a00MHTEHCHUBHEIE,
CPEIHEUHTEHCHUBHBIE U BHICOKOMHTEHCUBHBIE.
W ckpuBneHHs CKBaXXHH OMPEIEISIOTCS 10 hopMyie
C=0;+a] + §?
rjae 0 — 3eHUTHBIN yroJl CKBaKMHBI Ha TTyOuHe, |, rpasn;
01 — 3E€HUTHBIN yTOJ yCThs CKBOXKUHBI — YTOJI 3aJI0KEHUS, TPal;
| — rmyOuHa CKBaXKMHBI, M;
0 1 O — KO3(PPHUIMEHTHI, yCTaHABIMBAEMbIE METOJIOM KOPPEJISIIMOHHOTO

aHaIN3a, PA3MEPHOCTH O, — TPa/M U O — rpaj/m?

Merton BbIOOpa ONTUMATIBLHOMN TITyOUHBI 3ape3KU U (POPMBI TOMOIHUTEIEHOTO
CTBOJIA IIPU MPOEKTUPOBAHUN MHOT03a00MHBIX CKBAXHH, 3aJI0KEHHbIN B HACTOSIIEH
Oporrtope, OCHOBaH Ha JOMYIICHUH, €T0 OCHOBHOW CTBOJI MHOT03a00MHBIX CKBa)KUH
npuxoauTcs 0e3 uckpubieHus. [Ipu nmpakTHuecKOM MPUMEHEHUW JTaHHOTO METOoJa
HEOOXOJMMO BCErja YYHUTHIBaTh €CTECTBEHHOE WCKPUBIIEHHE, YTO MPOU3BOIUTCS
CJIEAYIOIIMM 00pa3oMm.

Ecnu ckBaXuHBI MO BEIMYHMHE €CTECTBEHHOI'O HCKPUBIICHUS OTHOCSTCS K
nepBoi rpynme (T.e. CpeIHsAs UHTEHCUBHOCTb UX MCKPUBJICHUS HE MpUBbIIIaeT 3° Ha
100 M), TO MpU NPOEKTUPOBAHUM MHOT03a00MHBIX CKBaXUH MPO(PHUIL OCHOBHOTO
CTBOJIA, C JOCTATOYHOM ISl MPAKTUYECKUX IIeJIe TOUHOCTBIO, MOKHO M300paxkaThb
HAKJIOHHOM MPAMOM. YTOJI HAaKJIOHA 3TOM MPSIMOW OMNpENeNIeTcs Kak cymma Y4 yria
HAKJIOHA CKBAKUHBI B TOUKE MEPECEUEHUS €10 PYTHOTO Tea U yIila €€ 3aJ0KEeHHUS.

I[Ipy  OpOEKTUPOBaHUM  JOMOJHUTEIBHOTO  CTBOJIA  €CTECTBEHHOI'O
UCKpPUBIICHHUS B 3TOM CJIy4a€ MOKHO HE Y4YUTHIBATh, TaK KaK HE3HAUUTEIbHBIC
OLIMOKH, BO3HUKIIKE MPH A3TOM, BCErJa MOTYT OBbITh OTKOPPEKTUPOBAHBI MpU

IMPOXOAKE CKBAXKHWH.



5.4.2. IIpoekTHpoOBaHNEe TPAEKTOPUHN HANIPABJIEHHO! CKBAKUHBI C Y46TOM
€CTECTBEHHOT0 MCKPUBJIEHUS MW TPUMEHEHHEM CPeICTB HCKYCCTBEHHOIO
ucKpuBJienus [4]

OnpenenuB paadychl KPUBU3HBI YYaCTKOB CKBaXUHBI JO U MOCIE
HMCCKYCTBEHHOTO HWCKpUBIeHUS R1 W Rz U cpeJJHUM a3UMyT CKBAXXUHbI O Ha

ray6uHe h cooTBeTcTBeHHO 110 hopmyam (104) u :

m
(0]
oy = Ein ‘ (115)

rac 0 — a3UMYTEI CKBAXKWMH-aHAJIOTOB HAa FJIY6I/IHG h, I'pan;

M — KOJIMYECTBO CKBAKMH-aHAJIOTOB, IIIT;
s ~r ,
HEO0OXOMMO HAaWTH yroJI BCTPEUH B allCHIATBHON IJIOCKOCTH CKBKUHBI V2 1
dopmymner (114), a 3enuTHbd yroa G2 — (111). I'myOuHa Hayaia MCKYCCTBEHHOTO

WCKpUBJIEHUS (IPUIIOKEHUE 5, a) OyaeT:

~ h—Rsing,
L, =0,01745-R; - arcsin—p——o—, (116)
-

a Ha6op KPHUBHU3HBI HA Y4aCTKEC HCKYCCTBCHHOI'O HCKPUBJICHUA:

h — Rsin#,

6 =86,— J
, — arcsin R —R

(117)

JlnvHa ydacTka MCKYCCTBEHHOTO MCKPHUBIIEHUS ompenenseTcss u3 GhopMyJbl
(109). PaccrosiHMe OT MPOEKIMH HA MOBEPXHOCTh TOUYKHM TMEpPEceueHus Iiacta Jo
YCThsI CKBaKMHBI COCTABIISIET:

b=Ri—VRi2— 2RiR + 2R?+ 2R(R1— R)cosd —h2.  (118)

JInuHa yyacTKa CKBa)XMHBI M1OCTI€ OKOHYAHUSI UICKYCCTBEHHOT'O MCKPUBJICHUS
paBHa:

, . . AYsiny,
[, =0,01745R, |y, — 90° + arcsin | cosy, + — | (119)
2



rae AY — BuauMas MOITHOCTh NIEPECEKAEMOTO CKBAXKMHOW MHTEPBAJIA PYHOM
TOJIIIH, €CJIM Obl CKBaXXMHA HE UCKPUBIISIACh. Toraa rimyOuHa CKBaXKUHBI Luanp
HaxoauTtcs 1o gopmyde (108).

Pacuer mnpoduns HampaBiIeHHON CKBaXUHBI Tpa@UUecKUM CrocoOoM
HEOOXOJIMMO HAYMHATh C OMpPEEICHUs yrja BCTPEYH B aAlCHUIAIBHOW IJIOCKOCTH
CKBaXXMHBI Y2. 3aTeM 4yepe3 TOUKy A IepeceueHHe IacTa MPOBOIUTCS JTUHHS O]
YTJIOM Y2 u Ha NEepIeHIUKYJIIpe K Hed Ha pacCcTOSHUM R HaxXxoauTcs IEHTP
okpyxHOCTH O, U3 KOTOPOTO 3TUM PaIUyCOM MPOBOAUTCS Ayra. TUMOBBIE KPUBBIC,
MOCTPOCHHBIE JJIsI YYaCTKOB CKBAXKUHBI IO U IOCIE€ UCKYCCTBEHHOTO MCKPUBJICHUS,
HAKJIQJIBIBAIOTCS TaK, 4TOOBI TepBas Oblja KacaTeIbHOM K ATOH Jyre W Imepecekasna
MMOBEPXHOCTbh, & BTOpas — KacaTelIbHOM K JyTe B TOUKe A. PaccTossHuE OT IOBEPXHOCTH
N0 TOYKHM COIPSDKEHMS MO0 OCH CKBaXMHBI AYTM C NEPBOM THIIOBOM KPHUBOM JACT
IyOMHY Hadajia UCKYCCTBEHHOTO MCKPUBJICHUS Lzas, PACCTOSTHUE OT 3TOM TOYKHU O
TOYKH A — JUIMHY HHTEPBaa HCKYCCTBEHHOTO NCKPUBJICHHMS |1, a yTro, OTCUNTaHHBIN

10 ATOM JyTe, OyAeT yrioM Habopa KPUBU3HEI 6.

54.3. IIpoexTpoBanue TPAeKTOPHH MHOI'0CTBOJIbHOM
MJIOCKOMCKPUBJIEHHON CKBAKUHBI 0€3 YU4€éTa eCTeCTBEHHOT0 HCKpHUBJIeHHs [4]

Ecnu ckBaxkuHa 3a0ypeHa BEepTHKalIbHO, TO JJMHA OCHOBHOro ctBojia L=h
(mpunosxxenue 5, 0). Yroa BCTpeun OCHOBHOTO CTBOJIA Y1 OyJIeT:

y1=90° + a.

3€HUTHBIA YroJl JOMOJHUTEIBHOIO CTBOJA B TOUYKE MEpeceueHus 1uacra 6

onpenensercs u3 GopMyIibl:
02 = +90° + y2' + Ay - (120)

Hab6op kpuBusnbl 6 = 6, a 1IMHA ydyacTKa UCKYCCTBEHHOI'O MCKPHUBIICHUS

HaxoautTcs no dopmyne (109). JnuHa mpsAMOIMHEHHOW YacTH TOTIOJHUTEIHLHOTO

cTBoJIa Oy/eT paBHa:
H-siny; — R - (1 — cos0)
B sinf

L, , (121)

a 0611121}1 JJINHAa JOIIOJIHUTCIBHOIT'O CTBOJIA:

Luon = 11 + o, (122)



['my6una 3a0ypuBaHUs TOTOJHUTEIHLHOTO CTBOJIA!
H - siny; — R - (1 — cosf)
sinf '

Laas = (123)

HpI/I Pa3BCAKEC MGCTOpO)KI[eHI/Iﬁ HAaKJIOHHBIMH U BCPTUKAJIbHBIMH CKBA)KHMHAMU
C HC3HAYUTCIBbHBIM 3CHUTHBIM HCKPHUBJICHHUCM YYaCTOK OCHOBHOI'O CTBOJIA MCKIY
HpOCKTHOﬁ TOYKOH IIEPCCCUCHUA I1JIaCTa U TOYKOHU 3&6ypI/IBaHI/ISI JOITOJTHUTCIBHOTO

MOKHO CYHTaTh MpAMOJMHEWHBIM. OCHOBHOHM cTBON Ha riyoune h Oyaer mmeTsh
_ h
3€HUTHBIN yroia 61 = O u 1uHy cosf; , ecin OH HAaKJIOHHBIU. [Ipu BepTHUKaNBHO

3a0ypeHHOM OCHOBHOM CTBOJIE, @ 3aT€M UCKPUBHUBIIEMCS 3€HUTHBIA yroJ 01 B TOuke

. h
6, = arcsin—
IepeceyeHysl IulacTa HaxoOuTcs 1o (opmyse Ry mpu panmyce

uckpuBieHus Ri, a rmybuna ero L paccunrana no ¢popmyie (104), yron Bctpeuu YiB
arCHIAIbHOM TIOCKOCTH (}/{ = 90% + &gyy — 01), yron BeTpeun AOMONHHTETBHOTO
ctBona ¥2 B arCUJIAJIbHON TUIOCKOCTH OCHOBHOTO — (popmyina (114) u ero 3eHUTHBIN
yroix 62 — (120). Habop KpuBH3HBI Ha y4aCTKE HCKYCCTBEHHOTO HCKPHUBIICHHS:

6 = (y1 +v2) (124)

JlnuHa WHTEpBaja HUCKYCCTBEHHOTO WCKpUBJIeHUs lp; ompenensercs u3
dbopmyinbl (109), nnuHa NpSIMOJIMHEHHOTO y4acTKa JOMOJHUTEIBHOTO CTBOJA lp —
(121), mmwHA DOMONHUTENBHOTO CTBONA Lyon — (122), rnyOuna 3a0ypuBaHws
JOTIOJTHUTEIBHOTO CTBOMA Lyys — (123).

Ecnu npu pacdere npsAMOIMHEHHOW 4YacTH JOMOJHUTENBHOTO CTBOJNA lp ee
BEJIMUYMHA OKAa3bIBAETCA OTPUIIATEIBHOM, 3TO CBHUACTEILCTBYET O TOM, YTO
JIOTIOJIHUTENIBHBIM CTBOJI TEpeceKaeT IUIacT, HE yCHeB HalOpaTh 3aJaHHBIN Yrou
BCTPEYH Y2’ M COCTOUT TOJIBKO U3 HMHTEPBAJIOB HCKYCCTBEHHOTO HCKPUBJICHUS. B 3TOM

ciIy4dac Ha60p KPHUBHU3HBI HA Y4aCTKE HCKYCCTBECHHOI'O HCKPUBJICHUA COCTABIIACT:
R — H - siny,
R

6 = arccos

Yron BCTPCUYH JOIIOJHHUTCIBHOIO CTBOJIa C IINIACTOM B arcuaabHOM
IINTOCKOCTH OCHOBHOI'O 6yz[eT:

y2'=y1l'+ 0,



IZI€ BBINIOJAKUBAHUIO JTOIIOJHUTEIBHOTO CTBOJIA COOTBETCTBYET 3HAK MHHYC, a
BBIKPYYMBAaHUIO — ILIIOC.

['myOuna 3a0ypuBaHus TOMOJHUTEILHOTO CTBOJIA OYJIET paBHa:

H - (siny; + siny;)

L = L
3a0 sin@

JInHaA JOMOJHUTENIBHOTO CTBOJA Ly, paBHA IJIMHE yYacTKa UCKYCCTBEHHOIO
VCKPUBIICHUA |;.

[Ipu rpaduyeckoM TOCTPOCHUU TMPOGUIT MHOTOCTBOJBLHONH CKBaKUHBI
OmnpeAesieTcsl yroj MaJieHusl IJlacTa B INIOCKOCTH Pa3pe3a (uu; U YroJ BCTPEUH
JIOTIOJIHUTEIIPHOTO CTBOJIa Y2’ B aIlCHUIAIBHONW IIJIOCKOCTH OCHOBHOTO. 3aTeM
MIPOBOJIUTCS OCb OCHOBHOI'O CTBOJIa MU OT TOUKH IEPECEYEHUsS €€ C IUIaCTOM Ha
paccrossuun H moxa yriom V2 IJIacTy — JIMHUSA, 10 KOTOpoM OyaeT OypuUThCs
JIOTIOJTHUTEINIbHBIN CcTBOJI. Ha pacctossHun R mpoBoAsTCS ABE JIMHUK MHapajlieIbHO
OCHOBHOMY M JIONOJHUTEILHOMY CTBOJIaM. B cllydyae KpUBOJMHEHHOTO OCHOBHOTO
cTBoja mpoBoautcs ayra pamumycoM (R1 — R) wu nuHusg, mnapamiensHas
JOTIOJIHUTENIbHOMY CTBOJIy. Touka MX mepecedeHusi OyAeT IIEHTPOM OKPYKHOCTHU
panuyca R.

Touku CONpsHKEHUSI OTPAaHUYUBAIOT MHTEPBaJ HCKYCCTBEHHOTO UCKPUBIICHUS,
a LIEHTPAJbHBIN YToJl JYyTU CONPsKEeHUs OyAET yriioM Habopa KpUBU3HBI 0.

I'paduueckoe MIOCTPOCHUE MHOT'OCTBOJIbHOM CKBa>KMHBI c
OJIHOUHTEPBAIBHBIM JIOMIOJTHUTEIBLHBIM CTBOJIOM, OYpPUMBIM MO Jyre OKPY>XHOCTH
paauyca, MPOU3BOAMUTCS TAKUM K€ O00pa3oM, KaK M IMOCTPOCHUE HaIpaBJICHHOU

CKBa)KUHBI 0€3 y4ucTa €€ CCTCCTBCHHOI'O UCKPUBJICHHUA.

5.4.4 IIpoexTupoBanue TPACKTOPHUHU MHOTI'OCTBOJILHOM
NJIOCKOMKPHUBJIEHHOH CKBA)KWHBI C Y4€TOM €CTEeCTBEHHOT0 UCKPUBJIeHUs [4]

Pacuer TpaekTOpHH MHOTOCTBOJIBHOM CKBa)KMHBI C yY4ETOM E€CTECTBEHHOIO
VCKpPUBJICHH (MPUJIOKEHUE 5, B) HAUMHAETCS C ONPEIEIEHUS PaANnyCOB KPUBU3HBI
OCHOBHOIO Ri1 M [ONOJIHUTENBHOIO R CTBOJIOB, yros MEXIy NPOCKLMAMHU HA

TOPU30OHTAJIBHYIO IINIOCKOCTD JIMHHUU ITAJACHUA 1 OCH OCHOBHOI'O CTBOJIA:

B = (6n— 80); (125)



3€HUTHBIA YT0Jl OCHOBHOI'O CTBOJIa B TOUKE MepeceyeHus miacta 61, BUAUMbIE YIJIbl
BCTPEUYU OCHOBHOTO ¥1 ¥ IONIOJHUTEIBHOTO Y2 CTBOJIOB.

3aTeM pacCUMTHIBAIOTCS: HAOOp KPUBU3HBI 6, TITyOMHA OCHOBHOTO CTBOJA L,
JUTMHA y9acTKa UCKYCCTBEHHOTO MCKPHBJICHHS 1, I7IMHA y9acTKa OMOJHUTEIHLHOTO
CTBOJIA TIOCJI€ OKOHYAHUS UCKYCCTBEHHOT'O UCKPUBJIECHUS [2, ITTMHA TOTIOJHUTEIHHOTO
CTBOJA Lyon, TIIyOMHA €70 3a0ypUBAHUS Lsas.

OtpuiiaTenbHOE 3HAYCHHE BEJIMYMHBI MHTEPBAJA JOTOJHUTEIHHOTO CTBOJIA,
OypHUMOTro MOCe OKOHYAHUSI UICKYCCTBEHHOTO UCKPUBJICHUS, CBUIETEILCTBYET O TOM,
4yTO 3aJaHHBIN 0TX0 H mocturaercs mpu OypeHUU CKBaXXUHBI 110 IyT'€ OKPYKHOCTH
R. TlapameTpsl Takoil CKBaXHHBI OMPENETSIOTCS IO TEM K€ (popMysiaMm, 4TO U TpH
JBYXUHTEPBAJIILHOM JIOTIOJTHUTEIBHOM CTBOJIE, KpoMe Habopa KpUBH3HBI 6, yria
BCTPEYH JIOTIOJIHUTEIBHOTO CTBOJA B AlCHIAIBHON IJIOCKOCTH OCHOBHOTO Y2 U

I‘J'IY6I/IHBI 3&6ypI/IBaHI/IH JOITIOJIHUTCJIIBHOI'O  CTBOJIOB. HpI/I BBIITOJIAKMBAHUHN

JOTOJTHUTEIBHOIO CTBOJIa OepeTcss BEPXHUU Psij 3HAKOB, a MPU BBIKPYYUBAHUU —

HUKHUI:
H— . _

, +H (5 F Ry - siny{) + R(R, F R) 126)

= arccos — )

R(R,+R)
r ) R - sin@ H - cosy,
, =¥, + 8 + arcsin— + — P 127

2=h JRZ+ H2F 2R, -H-siny] JRZ+ H? F 2R, - H - siny, (127)
Lo.s = L — 0,01745R, (v} — v/ + 0). (128)

JImMHA TOTIOTHUTEILHOTO CTBOJIA TIPH 3TOMY Lon = 1.

[IpoektupoBanre mpoduasi MHOTOCTBOJIBHOW CKBAXHHBI C  Y4ETOM
€CTECTBEHHOTO HCKPUBJICHUS TpadUUECKUM CIIOCOOOM HAYMHAETCA C MOCTPOCHUS
TUMOBBIX KPUBBIX JUISI OCHOBHOTO U JIONOJHUTEIBHOIO CTBOJOB Ha KAJIbKE.
HakanpiatoT THTIOBYHO KPUBYIO OCHOBHOT'O CTBOJIA TaK, YTOOBI HAYAJIO €€ COBITAJIO C
JINHUEW TMOBEPXHOCTU Ha pa3pe3e, a Tpacca — C MPOECKTHOM TOUYKOU IEPECCUCHUS

nacta. TUMOBYIO KPUBYIO JOTIOJIHUTEILHOTO CTBOJIA HAKJIA/IBIBAIOT TaK, YTOOBI OHA



MpOIIJIa Yepe3 MPOEKTHYIO TOUKY A mepeceueHus TuracTa u Oblia KacaTeIbHOW B 3TON

TOYKE K JIMHUH, IPOBEACHHOM MOJT YIJIOM Y2 K ILIACTY.

ConpskeHre KpUBBIX MPOU3BOAMTCS Nyrod paamyca R (paanyc KpUBU3HBI
MCKYCCTBEHHOTO HCKPUBJIEHUS ), LIEHTP KOTOPOH HAXOJUTCS B TOUKE UX MEPECCUEHUS
(mepeHeceHHbIX MapaJyieIbHO caMuM cebe Ha paccrosinne R). Touku compspkeHust
OTPAaHUYUBAIOT MHTEPBAJ HMCKYCCTBEHHOI'O MCKPHBIICHHUS, a LEHTPAJIbHBIM yToi,
CTSATUBAIOIIMN YTy, PaBHYIO JJIMHE 3TOTO MHTEpBaja, COOTBETCTBYET YyIly Habopa
KPUBU3HBI.

IIpy OJHOMHTEPBAIILHOM JIONIOJIHUTEIBHOM CTBOJIE IOCTPOCHHMSI BENYTCS

TOYHO TakK 7K€, HO HCHTP OKPYKHOCTHU COIIPSAKCHUA HAXOOHUTCA HAa PACCTOAHUA R 1o

o !
IMCPIICHANKYJIAPY B TOUKC IICPCCCUCHHUA IIJIaCTa K JIMHHUH, IIPOBCACHHOU 110/ YIJIOM V2

5.4.5. IIpoexTpoBaHue TPAeKTOPHUHU MHOI'0CTBOJIbHOM
NPOCTPAHCTBEHHO-UCKPHUBJICHHON CKBAKUHBI

B MHOT'OCTBOJIBHOM IPOCTPaHCTBEHHO-UCKPUBIECHHOM CKBa)XKMHE
JOTIOJIHUTENIbHBIM CTBOJI MCKPUBJISETCS B IUIOCKOCTH, JIEKAIIEW IOJ YIJIOM K
arCcUJaIbHOM IIOCKOCTM OCHOBHOrO ctBOJIa. [Ipu pacuere Takoul CKBaXKHWHbI
YUHUTBHIBAETCSA €€ 3€HUTHOE U a3MMYTaJIbHOE UCKPUBJIEHUE, HO MPEANOJAraeTcsl, 4To
36HUTHBIA M a3UMYyTAJIbHBIA yIJIbI B HHTEpBaJe OT TOYKH 3a0ypUBaHUS
JOTIOJIHUTENIBHOIO CTBOJIA 10 IEPECEUYCHMs] OCHOBHBIM CTBOJIOM IUIACTA OCTAKOTCS

MOCTOSIHHBIMHU (TIPUJIOKEHUE 5, T).

VTabl B JIIOCKOCTH ILJIaCcTa BBIpAXKAIOTCA CICAYIOIMNWMHA 3daBUCUMOCTAMMU:

B =arctg(tgp - cosa), (129)
n = arctg(tgn - cosa), (130)
@ =180°—fF —7. (131)
VYroi BCTpeur OCHOBHOTO CTBOJIA B aliCUIAIBHOM TUIOCKOCTH OYyIeT:
Y1 = 90° + agy, — 64, (132)

a yroJ BCTpe4r OCHOBHOT'O CTBOJIA:



_ siny;’ - cosa
y; = arcsin . (133)
COSUpy,

Torga npu OTpeICIICHUN rapaMeTpoB MHOTOCTBOJIbHBIX
IPOCTPAHCTBEHHOUCKPHUBIIEHHBIX CKBAXXUH B OpMYIIax HE0OX0IUMO OpaTh BEPXHUIA

pAd 3HAKOB IIPpH:

cosyy'

1

180° — B' —arccos——=n" = 0,ecmu f’ < 90°
0511

CpEIHUil Ipu:

r

! ! ! CoSYq '
180°—=p'=n' =2 180° = ' — arccos——,ecau ' < 90°
cosy; ,
HIKHHAW TIPH:

180° — B'=n'=0, ecau B = 90°.

Yron BCTPCYHU OCHOBHOI'O CTBOJIA B IINTOCKOCTH HCKYCCTBCHHOI'O UCKPHUBJICHUA

JOITIOJIHUTCJIIBHOI'O CTBOJIA:

siny,

y; = 180° — arcsin cosa -siny!’ (134)

sinarctg —

—sinb, - sing’tsina - sinn’ - siny,’
+ +

Yron BCTPCUHU HOIIOJIHHUTCIBHOI'O CTBOJIA B IINIOCKOCTHU €0 MCKYCCTBCHHOI'O
HCKPUBJICHHA:

siny,
cosa - siny;’

Y, = arcsin (135)

sinarctg T
—sinf, - sing’'tsina - sinn’ - siny,’
+ +
3eHUTHBI  yroa JONOJHWTEIBHOTO CTBOJA B  TOYKE  OKOHYAHHMS
UCKYCCTBEHHOTO MCKPUBJICHHUS:



6, = arccos | |siny, ' cosa—sina * cosy,

_|._
\
) + — N
tgy, | —sin6, - sing'+sina - sinn’ - siny;’ | _
- cos|arcsin + T +n'| ;.

cosa - siny;’

(136)
Tornma HaOOp KPUBU3HBI HA YYAaCTKE NCKYCCTBEHHOTO UCKPUBJICHUS:
6=y1—7a
HpI/IpameHHe aSI/IMYTa JOITIOJIHUTCIIBHOI'O CTBOJIA HA y‘{aCTKe I/ICKYCCTBGHHOFO
I/ICKpI/IBHeHI/ISII

cosf — cos@, * cosb,
Aé = arccos - - : (137)
sin@, - sinf,

VYT0J1 MOCTAHOBKU OTKJIOHUTEJIA:

cosB, — cosO - cosO,

Y = 180° — arccos (138)

sinf - sinf,

JlnmuHa ocHOBHOTO cTBOJIA L onpenensercs u3 popmyinl (104), nuna yyacTka
uckycctBeHHoro wuckpusienus 1 — (109), nmnawHa nPSIMOTMHEHHOTO ydYacTKa
JOMOJHUTENBHOrO ¢TtBojda [z — (121), nmuHa DOMONMHHUTEIBLHOIO CTBONA Lyon — (122),
riyOuHa ero 3a0ypuBaHus Laas — (123).

[Ipn oTpuLaTeNbHOM 3HA4Y€HUH [2, YTO CBHUJAETENBCTBYET O TOM, YTO
JOTIOJIHUTENIBHBIM ~ CTBOJI COCTOMT TOJIbBKO M3 HMHTEpBajga HCKYCCTBEHHOTO
WCKPUBJICHUS, MOCIE ONPEAENICHHUs] yria BCTPEUYM OCHOBHOIO CTBOJIA B IJIOCKOCTH
HMCKYCCTBEHHOT'O MCKPUBJICHUS JOTOJHUTEIBHOTO Y1 no dopmyie (134) ¢ BepxHUM
pAIOM  3HAKOB HEOOXOJAMMO OMNpeAeauTh Ha0Op KPUBHM3HBI Ha  y4acTKe

MCKYCCTBEHHOTO UCKPHBJICHHUS IO (hopmyIe:



R — H - siny,
R

@ = arccos

Torz[a yrojq1 BCTPCHHU AOIOJHHUTCIILHOIO CTBOJIa B TOYKC OKOHYAaHHA

HCKYCCTBCHHOI'O MCKPUBJICHHA 6YI[€TI

1
= . ! . rn . ! )
2 - siny, * siny; - sinyy - coSQyy,,

0,

. 2 et aian 2 S S B Gy S | S
{cos Ay (SiN“y] — sin“0) + sin“y, - (sin“y;’ — sin“0) + 2siny,
. . !
*sinfy + sinf - cosdy,,, - COSP } (139)
[Ipupaiienue a3uMyTa JOMOIHUTEIBHOIO CTBOJIA HA Yy4ACTKE UCKYCCTBEHHOTO
HUCKpUBJICHUS AS M yTroJ YCTAaHOBKH OTKIOHHUTENS Y ompenerstorcs mo Ghopmysiam

(137) u (138). 'nybuna 3a0ypuBaHust TONOJHUTEIHLHOTO CTBOJIA PaBHA!

H - (siny; + siny;)
L.?.af) =L- .

140
sin6 ( )

Eciu npu OypeHHH OCHOBHOIO CTBOJIa MPOHUCXOAUT OTKJIOHEHUE €ro
TPAacKTOPUU OT PpaCYETHOM, TO 1epes; OypeHHeM JOINOJHUTENBHOIO CTBOJIA
HEOOXOJMMO pPacCUUTaTh €ro TPACKTOPHUIO, YUUTHIBAs (PAKTHUECKOE HMCKPUBIICHUE
OCHOBHOTO CTBOJIA.

5.5. JxoHomMHuuyeckoe 000cCHOBaHHE OYpeHUS MHOIOCTBOJIbHBIX CKBAKHH

Omnpenenenue sKoHOMUYECKOTo 3ddexkTa uMeeT OOoJbIIoe 3HAYEHUE IS
pa3BUTHS W BHEIpPEHUss OypeHHs MHOT03a00MHBIX CKBOXHUH B MPAKTUKY
reoJIOTOpa3BeOYHbIX  paboT. K  cokanmeHwto, €IWHONW METOAWKH pacuera
3 PeKTHBHOCTH OypeHHUsI MHOT03a00MHBIX CKBAYKHUH B PA3JIMYHBIX YCIIOBHX ITOKA CIIIE

HCT.

[Ipu onpeneneHnn SKOHOMUYECKON d(PPEKTUBHOCTU CIEAYET YUUTHIBATh KaK
KOJIMYECTBEHHBIC, TaK M KAuE€CTBEHHbIE (PAKTOPHI: COKpAILEHHE METpaka M YHUCIa
NEPEBO30K, OOBEMOB MOHTAXHBIX, JEMOHTaXHBIX M BCIIOMOTaTeNIbHBIX paboT;
yIIy4llIeHHE KauecTBa paboT BCIAEACTBUE COOIIOCHUS TapaAMETPOB Pa3BEIOYHON CETU
U ToJlydeHus OoJyiee TMOJHBIX JAHHBIX O PYIHOM Tele; BO3MOXKHOE CHI)KEHUE

IMPOU3BOAUTCIbHOCTH 6ypeHH$[ BCJICACTBUC IIPOBCACHHA PsaAda JOIOJIHUTCIbHBIX



omnepanui B CKBAXKUHE, CBA3aHHBIX C UCKYCCTBEHHBIM MCKPUBIICHUEM, U TPYIHOCTEU
npu OypeHUU OTBETBJIEHHBIX CTBOJIOB; JOMOJHUTEIBHBIE PACXO/IBI IO U3TOTOBIICHUIO

H IIPUMCHCHHUIO CPCACTB HAIIPABJICHHOT'O 6ypeHI/I}I HhT.AO.

JIsisi mpuMepa MOXHO MpeACTaBUTh, 4TO OypeHue Beaércs B mopoaax 9,4
kareropuu. [IpegycmarpuBanace npoxojka 2 ckBakuH rimyounou 1055 u 1005 m ¢
00béMoM padot 2060 M. B mpoOypeHHo# ckBaxkuHe Ha ri1yOouHe 595 M ObLI MOCTaBJICH
KJIMH. DKOHOMUSI MeTpaxa 595 M, 00b€M OypeHus: 1Byx3a00iHOM ckBakUHBI — 1465
M. bypenue Benércs crankom 31D-1200A B OpeBeHuaTON yTeTIEHHOM BBIIIKE C 18-

MCTPOBBIM KOIIPOM.

IIpon3BOAUTENBHOCTE [0 OCHOBHOW CKBa)KMHE cocTaBuia 1,45 M B cmeny, 1o
JnonojgHuTeNnbHOMY cTBoily — 1,08 M B cmenHy. B pesynprare OypeHus

JOITIOJIHUTCIBHOI'O CTBOJIA COKpaHIéH 00BEM MOHTAXHO-ACMOHTAaKHBIX pa60T (C 2 a0

).

[IpakTika OypeHrss MHOTr03a00MHBIX CKBaKHH MOKA3bIBAET, YTO HAUOOJIbIIAS
HPKOHOMMUS ToJIydaeTcs npu OypeHuu ckBaxkuH 10 1000 M ¢ rioyOuMHOM 3al0KeHHs

JIOIIOJTHUTEIILHBIX CTBOJIOB OKOJIO 450 M.

Uem coBepliieHHEE TEXHUUYECKHE CPEACTBA HAMPABICHHOTO OYpPEHUS U OpraHU3aIus
paboT, TeM MEHBIIIE TPYAHOCTEH BO3HUKAET MPHU 3ape3Ke M OYPEHUH TOTIOTHUTEITHHBIX
CTBOJIOB M TEM BbIlIe 3KOHOMHUYeckuil sddekr. [losromy BakHOU 3amaueid B

HaCTOAIICC BPCMA ABJIACTCA COBCPIICHCTBOBAHUC TCXHUYCCKHUX CPCACTB.



6. PAHAHCOBBIII MEHEJ[P)KMEHT,
PECYPCO2®®EKTUBHOCTDb U PECYPCOCBEPEXXEHHUE

ObecrnieueHre BBICOKOTO KauecTBa KaJpoOBOro0 TMOTEHIMANA  SIBISIETCS
pematonM ¢GakTopoM 3((PEKTUBHOCTH MPOU3BOJCTBA U KOHKYPEHTOCIIOCOOHOCTH
NpoayKUMH. PyKoBOOMTENM NOHMMAIOT, 4YTO 0€3 XOpOoUIo MOArOTOBIEHHOTO
nepcoHana BBICOKOW 3()(PEKTUBHOCTH MPOU3BOJACTBA MPAKTHUYECKH HEBO3MOXKHO,
Jaxe MpU HATUYUU HOBEUIIMX TEXHOJIOTMH U OJIATONPUSTHBIX BHEIIHUX YCJIOBUI
TpyJda. be3 KBaMPUKAIMOHHBIX KaJApOB HU OJIHA OPTraHM3alUs HE CMOXKET

JOCTUTHYTh CBOMX CTPATETHYECKUX LIEJIEH.

6.1. Opranu3anMOHHO-I)KOHOMHUYECKAs XapaKTepUCTHKA NPeANPUATHS

OOO «PocreonepcnektuBa»y Haxoautcs B T. Yemssounck YensOumHCKoOM
obmactu. IlomHoe HazBanme mnpeanpusaTus — OOMECTBO ¢ OrpaHHUYCHHOM

OTBCTCTBCHHOCTBIO «POCFCOHCpCHGKTI/IBa».

['pynna npeanpusituii «PocreonepcnekTuBa» Obuta ocHoBaHa 12 utons 1997
roaa. KoMmanus sBisieTCs YaCTHBIM HE3aBUCUMBIM MIPEANPUSTHEM, O0BETUHSIONTUM
PAI IPEANPUATUN, 3aHUMAIOIINXCS T€0JIOTUUECKUM N3YUYEHHUEM PYIHBIX U HEPYAHBIX
MECTOPOXKJICHU Ha Tepputopun YensOunckoi, Boporexckoi, CBepaIoBCKOM,
OpenbOyprckoit obmacreit P®, Pecny6iaukm Komm, Uykorckoro AQO, JlambHero

Bocroxka, Pecniybnuku Kazaxcran u Keipreizckoit PecyOmku.

6.2. TexHUKO0-IKOHOMHUYECKOE 000CHOBaHHUE BbINOJIHCHUSA

MPOEKTHPYEMBIX PadoT

6.2.1. Texuuyeckui mJiaH

Bunbl u 00beM IpoeKTHpYyEMBIX padbOT NpUBEACHBI B TabnuIle 29.



Tabmuma 29 — Buasl 1 00beMbI TPOSKTUPYEMBIX padOT

Ne HaumenoBanue padot Epurmna O0BeM
n/n U3MEPEHUS
1 |1 IloocomosumenvHwiii nepuoo u npoeKmuposaHue
5 1.1. Coop ponoosblx, apxuenvix u onyoIUKOBAHHBIX MAMEPUATLO8 NO
PatioHy ucciedo8anuil
3 | Beimucku TekcTa 100 cp. 28
4 Brimmicku ta0auil 100 ctp. 7
5 | Beibopku ueprexeit 100 gepr. 15
6 | 1.2. Cocmasnenue npedgapumenbHulX epaguyecKux Mamepuaios
; CocrapieHue cxeMbl re0JIOrM4eCKON M3y4eHHOCTH — 1
paiiona pabot, macmTad 1:200000
3 CocraBneHue cxembl reoPpU3nYECKON U3Y4YEHHOCTH uepTes 1
paiiona pa6ot, macmrta6d 1:200000
CocraBneHue npeaBapuTEIbHOIO
9 | reoJIOronoucKoBOro wiana EiaxuHckoro M, M-0 8 kM? 0,1
1:10000
CocraBieHre TEKCTOBOM YacTH MPOCKTAa Ha
10 qen/Mec 2
reoJIOTUYECKHe padOoThI
11 | 2. Ilonesvie pabomul
12 | 2.1. Byposvle pabomul
Bypenue nepenBmkHoON OYpOBOM yCTaHOBKOM
13 H'\]yspy-lzoo cl:3 HpI/IMeHeHI/Ie};f CCK-};6 H M- 4030
14 | 2.3. Ombop u obpabomka npo6
15 OT6op TOYEUHBIX (JIUTOXMUMHYECKHX) MpoO 1O 100 po6 | 19,7
KEpHY CKBOKHH
16 | 2.4. I'eogpuszuueckue uccredosanus
17 | 2.4.1. I'eopuzuueckue uccne0o8anus CKANCUH
18 OcHoBHoit komiiekc: aBa 3oHaa KC, I'K-I'TK, OTp-CMEH 1.5485
KaBEPHOMETPUS Ha 1000 m.




6.2.2. Pacyer 3aTpaT BpeMeHH, TPyAa N0 BUAAM padoT
[ToaroroBuTenbHBIE paOOTHI U IPOEKTUPOBAHNE

Cbop gpon008bIX, apXUHBIX U ONYOIUKOBAHHBIX MAMEPUATLO8 NO NIOWAOU
uccneoo08anu.

OO0muii 00bem coopa uHpOpMAaIUU COCTABUT:

— TekctoBasi — 2800 cTpaHuir;

— tabnuunas — 700 cTpaHuil;

— rpaduueckas — 150 mucTos.

Conepxanue padot O0yaet coorBercrBoBath CCH-92, Bemm. 1, 9. 1, 1. 17.

3aTtpatbl BpeMeHH Ha cOop WH(OpPMAIMK IMOCPEACTBOM BBITUCKH TEKCTA
cocrasaT 2800/100 x 1,08 = 30,24 cmen unu 1,19 mec.

3aTtparbl BpeMeHU Ha cOOp HMH(OpPMAIMU MOCPEICTBOM BBIMHUCKH TaOJIHIL
coctasar 700/100 x 1,19 = 8,33 cmen nm 0,33 mec.

3arpaTel BpeMeHH Ha cOop uHopMmanuu (rpadpudecKux MPUIOKEHUN)
MIOCPEJICTBOM BBIOOPKH UepTexe Jiy1st konupoBaHus coctaBsaT 1500/100 x 0,22 =33
cmen nu 0,13 mec.

OO0mue 3arparbl BpeMeHH Ha cO00p (OHIOBBIX, AapXUBHBIX U
OMyOJIMKOBAHHBIX MaTEPUAJIOB 110 TEPPUTOPUU UCCICAOBAHHUIN COCTABSIT:

30,24 + 8,33 + 3,3 =41,87 cmen unn 1,65 mec.

3arpatsl Tpyaa no céopy nndopmanuu cocrapiar (CCH-92, Boim. 1, u. 1, 1.
34):

— HavanpHUK naptuu — 0,04 x 41,87 = 1,67 yen/cmeH;

—reoJor 1 kareropun — 1 x41,87 = 41,87 uen/cmeH.

CocraBJ/ieHue NpeIBaApUTEIbHBIX TPa(UUecKUX MaTepHAJIOB

Cocmasnenue cxembl 2e0102UYECKOl u3yquH00mupaL70Hapa60m macwumaba

1:200000

O6beM pador — 1 ueprex pasmepom 2,8 1m2,
3aTparbl BpeMeHM Ha W3rOTOBJICHHME OO30pHOM KapThl paiioHa pabdoT

(CCH92,B. 1,4.2, 1. 16, cTp. 3, rp.5) coctapst 2.8/3 x1,85=1,73 cmen wium 0,07 mec.



3arpatsl Tpyaa cocrassat (CCH, Bpim. 1, 4. 2, T. 15, m. 51):
— HavanbHUK maptuu — 0,04 % 1,73 = 0,07 gen/nn;

— TeXHUK-reojor 2 kareropuu — 1 X 1,73 nu = 1,73 ven/nn.

Cocmasnernue npedsapumenbpHo20 2e01020-NOUCKOBO20 NIAHA YHACKA,
macwma6o 1:10000

O0beM padoT — 1 yepTexk yuacTka mIomanso 12 km2,

3aTparsl BpeMeHM Ha H3rOTOBJICHUE IMPEABAPUTEIBHOrO T'€0JIOro-
TIOMCKOBOTO TUIaHa EJIKHHCKOTO mectopoxkaenus (CCH-92, B. 1, 4. 2, 1. 23, cTp. 3,

rp. 5; uamepurens 10 km?) coctasar 12,0/10 x 12,81 = 15,372 cmen nm 0,615 mec.

3arpartsl Tpyaa cocrasar (CCH-92, Beim. 1, 4. 2, 1. 15, m. 51):

— HavaabHUK naptuu — 0,04 yen/cwm;

—reoJor 1 kareropuu — 15,372 yen/cm.

Cocmasnenue mexkcmosou yacmu npoekma Ha 2eoio2uieckue pabomoi

3aTrpaTbl BpeMeHM TPHUHATHI MO OMBITY paboThl moapazaeneauit OO0
«PocreonepcnexktuBay B pasMepe 2 wMec. PaboTra 1O COCTaBIEHUIO CMEThI
BBITIOJTHACTCS OJHHUM T€OJIOTOM | KaTeropuu, OAHUM T€OJIOTOM 2 KaTeropuud |
HAYaJIbHUKOM MapTUH.

3aTparsl TPyaa COCTaBsT:

— HavYaJIbHUK naptun — 1,33 yen/mecsu;
—reoJior 1 kaTeropuu — 2 4es/Mecslr;

— T'€0JIOT 2 KaTeropuu — 2 ues/ Mecsiil.

bypenue



Bypenue nepenBuxkHoit OypoBoii yctanoBkoir CKTO-75 ¢ ucnonb3oBaHuem
komruiekca CCK-76.

O6bem Oypenus — 4030 mor. M, KOJIMYECTBO CKBaXWH — 6. Bypenue
KOJIOHKOBOE B CJIOHBIX T€0JIOTHYECKUX YCIOBUSIX — I10 MEJIKO3EPHUCTHIM HOPUTAM U
nuoputam [X kareropum.

3arpaThl BpeMeHM Ha OypeHuEe CKBAXKUH (Iuamerp OypeHus — 76 MMm) 1O
nopogam IX kareropum OypoBoii ycraHoBkod CKTO-75 (tabmuma 3)
PACCUUTHIBAIOTCS C MCIOJB30BAHMEM METOJMYECKUX YKa3aHWW MO OpraHu3alluy,

IJIAHUPOBAHMIO U YIIPABJIEHUIO OypOBBIMU paboTamMu.

Tabmuuma 3 — Pacuer 3arpar BpeMEHHM Ha KOJIOHKOBOE OypeHHE CKBa)KWHBI
nepeABMKHON OypOBOil yCTaHOBKOM
Hroro
Ne
Kareropus | Juamerp | OObem Hopma Koad sa1pat
BPEMEHH | HOPMBI BpEMEHU
No 1o CKB&)XHHBI | OypeHus, bum
Ha METp, (Ne e Ha
OypuUMOCTH MM M €HT .
CT-CM Tab1.) 00BEM,
CT-CM.
1 2 3 4 5 6 7 8
6 CKBaXWH
CCH
1 IX 76 4030 0,26 1,5 1571,1
93,1.5
Hroro: o=1571,1 ct-cm

* Jlyist BceX CKBaKUH MPUMEHSIETCS KO UIIUEHT:
- K03 QUUHUEHT, yYUTHIBAIOUINI OypeHHE MIacTa MOoJIe3HOT0 HCKOMaeMOro
B CJIOKHBIX YCJIOBHSIX 0TOOpa KepHa Npu rryOuHe ckBaxkuH Bbiie 500 m, — 1,5.
3arparel BpeMeHU Ha OypeHue Bcero oObema ckBaxuH (6 ckB) Ng, = 1571
CTCM.
Pacuér 3arpar BpemMeHHu (CT-CM) Ha MOHTaX-IEMOHTaX U MEPEBO3KY OYpPOBBIX
YCTaHOBOK:

NM-O = HM-O. n, (61)



rac HM-a — BpPCMs Ha ACMOHTAXX-MOHTaXX M ICPCBO3KY, CT-CM; N — KOJHUYCCTBO
CKBa)XHH.

N,.0 =0,65 6 = 3,9 cT-cMm.
Pacuér 3aTtpaT BpeMEHHU Ha BCIOMOTaTeIbHbIE PA0OOTHI:
- TIpPOMBIBKa
Nocn = Hupon' N, (6.2)
rne H,on — HOpMa BpeMeHu Ha npombiBKy ckBaxkuH (CCH 93, 1. 64), cT-cm Ha |
IIPOMBIBKY.
Ngcn=0,45-6 =2,7;
- KpeIuleHHe CKBaKWH 00CaIHBIMU TpyOamMu
Neen = Hoge' 1, (6.3)
rae H,s. — HOpMa BpeMEHU Ha KperuieHne CkBaxuH oocaanbiMu Tpydamu (CCH 93,
T.72, ), cT-CM Ha 1 M KperuieHus.
Ngen = 0,8-6 = 4,8 cT-cM.
Pacuér 3aTpaT BpeMeHH Ha TUIAaHOBO-NPEAYIPEAUTEIbHBIA PEMOHT:
Nymp = Noyp/ 103 - 4; (6.4)
Nymp=1571/103 - 4 =61 c1-cm.
Pacuer 3aTpaT BpeMeHH Ha reo(pu3nueckue uccae0BaHus B CKBaXKHUHAX:
- KapoTax
Niap= Hogiy N (6.5)
rae H.,— HopMa BpeMeHu Ha KapoTax ckBaxud 1000 M, 4.96 cr-cm.
Niap=4030 - 4,96/1000 = 19,9 cT-cm.
Pacuér oOmux 3aTpar BpeMeHu Ha OypeHue:
Nosiy = Nayp+Nu-oFNgent Nunp + Nigp; (6.6)
Nogy, = 1571,1 +3,9+ 2,7+ 4,8 +61 + 19,9 =1663,4 cT-cm.
3arpartsl Tpyaa Ha Oypenue cocrassat (CCH-92, Bein. 5, T. 14, 15):
— HavajapHUK ydactka — 0,07 x 1663,4 = 116,44 yen/an;

— uHxeHep 1o 0ypossiM pabotam — 0,05 % 1663,4 = 83,17 ven/nH;



— umkeHep-mexanuk — 0,1 x 1663,4 = 166,34 yen/nH;
— O0ypoBoii Mactep — 0,29 x 1663,4 = 482,38 uen/nH;
— MaIIMHUCT OypoBO#l ycTaHOBKHM — 1 X 1663,4 = 1663,4 yen/aH;

— IIOM. MalIMHUCTa OypoBOM ycTaHOBKH 1-b1ti — 1 X 1663,4 = 1663,4 ven/nH.

OT10op n o0padoTka npod

Ombop moueuHwvlx (MUmMo2eoxumuyeckux) npod no kepHy ckeasxcun Oobem

padot: 4030 npo6 (mor. m), kareropus mopox — 1X.

3aTpaThl BpeMeHM Ha OTOOp KEPHOBBIX MPOO BPYUHYIO, KATErOpHUs MOPOJI —
IV (CCH-92, Bpbm. 1, 4. 5, Tabn. 29, ctp. 1, rp. 5, usmeputrens — 100 M kepHa)
COCTaBAT:

4030/100 x 5,83 =234,95 cmen wiu 9,2 mec.

3arpatel Tpyaa (CCH-92, Beim. 1, 4. 5, T. 30) cocTaBsr:

— reoJior 2 kateropuu — 0,1 x 234,95 = 23,5 yen/nn;

— TeXHUK-Teojor 2 Kareropuu— 1 % 234,95 = 235 yven/nu;

— pabouuii 3 paspsiga — 1 x 234,95 = 235 ven/nH.

I'eopusuveckue uccijiegoBaHus

Teoghuzuueckue uccnedosanus ckeaxcun (0cHo8HoU kKomniaekc (08a 3onoa KC,

I'K-I'TK, kxasepromempust))

O6bem padoT: 95% ot oObema mor. M. CKBaXuH — 3828,5 M.

3arpatsl BpeMmenu cornacio CCH-3, 4. 5, 1. 14, cTp. 1, cT. 3 cocras4r:
1548,5/1000 x 4,96 = 18,98 cmen nnm 0,75 mec.

3aTparsl Tpyaa (CCH-3, 4. 5, 1. 21) cocTaBsrt:

—  kapotaxsuk [V paspsma— 1 x 18,98 = 18,98 uen/nH;

—  MAalIMHUCT NOJBEMHHKA KAPOTAXKHOM cTaHuu V pazpsga — 1 x 18,98 =
18,98 uen/nH;

—  pabouwmii I1I pazpsma — 1 % 18,98 = 18,98 yen/nH.



6.2.3. PacueTr mpon3BoaAMTEJIbHOCTH TPYAA, KOJMYEeCTBA Opuraja (0TpsiaoB.,
rpyni U T. .), NPOAOIKUTEJIbHOCTH BbINOJHEHNUS OT/IeJbHBIX PadoT
PacueT Npou3BOAMTEIbLHOCTH TPYAA

PacueT npou3BOIUTENBHOCTH TPY/Ia 32 MECSI] MPOU3BOAUTCS IO popmyrie:
[yec = [en X C; (6.7)
rae Iy — mIponu3BOAUTEIBHOCTD B cMeHY, I1e, = Q/N; Q — 00beM padoT; N — 3aTpaThl
BpEMEHH Ha JaHHbBIN BUA padboT; C — koaumdecTBo cMeH B Mecsll, C = 60.
Cbop gpon008bIX, apXUEHBIX U ONYOIUKOBAHHBIX MAMEPUATIO8 HO PALIOHY
uccnedosanuil
I = 36,5/41,87 = 0,87;
[yee = 0,87 x 25,4 =22,098.
Cocmasnenue npedsapumenvbHbix epapuieckux Mamepuaios
e = 4,1/22,675 = 0,18;
[Myee = 0,18 x 25,4 =4,57.

byposvie pabomul
I, = 4030/1663,4 = 2,42;
[Tyee = 2,42 x 60 = 145,2.
Ombop u oopabomra npod

I, = 19,7/5,83 = 3,38;
ITyee = 3,38 x 25,4 = 85,85.

I'eogpusuueckue uccneoosanus ckeasicun ey =
3,8285/18,98 = 0,201,
ITyec = 0,201 x 25,4 =5,1.

Pacuer xosm4yecTBa Opuraja npu 0ypoBbix padorax



Pacuer HeoOX01MMOr0 KOJIMYecTBa OpUraj Mpou3BOUTCS 10 popMmyIie:
Q

T MeexD) 2)

rae T — yciaoBHOE BpeMsl BBITOJTHEHUS! pabOT B Mec.
Pacuer npoaomKuTeIbHOCTA PabOT OCYIIECTBISETCS 1O PopMyIie:

Q
Ty =

(HMGC Xn)

’

3)

[TprHMMaeM yCIOBHOE BpeMs MPOBEACHUs OYpOBBIX padoT 3a 8 MeCsIIEB.
n =4030/(145,2x8) =~ 4 6purafpi.
UT0oOBI BBEIITOJIHATE 00BbEM 3a 8 MecsIeB HeoOxoauMa 1 Opuraa, Ho IIPH 3TOM
KOHKPETHBII CPOK BBITTOJIHCHHSI Oy/IeT paBeH:

Tun = 4030/(145,2 x 4) = 6,93 mecsna.

6.3. Pacuer cMeTHOM cTOMMOCTH padoT

6.3.1. CMeTHO-(pMHAHCOBBIH pacyeT 3aTpaT

CMeTHO-(hMHAHCOBBIM pacyeT OCHOBHBIX PAcXOJI0B MPOU3BOJIUTCS 1O dhopme
CM6. OtoT pacuer ucnosib3yeT HOpMmbl U HopMatuBbl CCH-92 mo cnepyrommm
CTaThsIM 3aTpar:

— OCHOBHas 3apa0oTHas 11aTa;

— JIOTIOJTHUTEIIbHAS 3apa00THAs TUIaTa;

— OTYHCIJICHUS] HA COLIUAJIbHBIE HYXK/IbL;

— MaTepualbl;

— aMOPTHU3ALUS;

— U3HOC;

— YCIIYTH.

Tabnuma 30 — CMeTHO-(WHAHCOBBIN pacyeT 3aTpaT



Haumenosanue Pationnwuii | Oxnao, C yuemonm C yuemonm
3 5 p Koaghpuyuenma | Koagpguyuenma
oricrocmen Koopp. Py (3a I mec.) (3a 18 mec.)
OcHoBHas 3apIuiara:
Jlupektop 1,2 30000 36000 648000
['maBHBINA reosor 1,2 19800 23760 427680
Hauanenuk naptuu 1,2 19800 23760 427680
I'eonor 1 xaTeropun 1,2 13700 16440 295920
I'eosnor 2 kaTeropuu 1,2 12100 14520 261360
Miwkenep 110 dyposeiM |4 5| 43700 16440 295920
paboTtam
Textik-reonor 2 1,2 10700 12840 231120
KaTerOpHH
BbypoBoii Mmactep 1,2 8688 10425,6 187660,8
Marmsmet dyposoit |4 7500 9000 162000
YCTaHOBKH
IToMmomrHuK
MaIIMHICTa OYypPOBOH 1,2 6110 7332 131976
YCTaHOBKH
PaGoune 3 paspsna (3 1,2 5000 6000 108000
yer.)
Byxranrep 1,2 9500 11400 205200
DKOHOMWCT 1,2 9500 11400 205200
Hroro ocrorias 199317,6 3587716,8
3apruiara
JlonoaHuTENbHAS
15746,1 283429,6
3aprata (7,9%)
Hroro sapadotHoi 215063,7 3871146,4
TUTATHI
OtuucieHus Ha Coll.
nysKer (34%) 73121,65 1316189,78
Hror 288185,35 5187336,2

6.3.2. O0uas cMeTHasi CTOMMOCTD I'e0JIOrOpPa3Be0YHbIX PadoT
Ta6muma 31 — CMeTHas CTOMMOCTD Ie0JI0roOpa3BeI0UHbBIX padoT




CTOMMOCTB
EnuHuuneie| padoT B
Enunun b1 | O0beM | pacueHku | TEKYIIUX
Kon | Hanmenosanue pador M3MepeHus| paboT | B TEKyLuX | LEeHaX, pyo.
nenax, pyo | (Munekc
yaop. =1)
| OCHOBHBIE PaCXObI 29805120
CoOCTBEHHO
A re0JIOTOPa3BEI0THBIC 231906 28942627
paboThI
Coop gonoosuix,
11 APXUBHBIX U 43840
ONnyOIUKOBAHHBIX
Mamepuanos
1.1.1 BrImucku Tekcra 100 cp. 28,00 1129,20 31618
1.1.2 Brimrckn Tadauig 100 ctp. 7,00 1252,56 8768
1.1.3 Br16opku uepTexeit 100 gep. 1,50 2302,69 3454
1.2 IIpoexmuposanue 149002
CocraBneHue
KapTOrpaMMbI
1.2.1 FEOJIOTHHCCKOH yepTeK 1,00 | 149879 1499
W3YYCHHOCTH
Enkunckoro mMp-s1 M-6a
1:200000
CocraBneHue
KapTOrPaMMbI
1.2.2 reogusmeckoi yepTex 1,00 | 149879 1499
W3YYCHHOCTH
EnkuacKoro Mp-s1 M-6a
1:200000
CocraBnenue
IPEIBAPUTEIHLHOTO
1.2.3 Fe0IOTo-ToHes 8 K2 01 | 13618,25 1362
KOBOT'O IUTaHa
EnkuHCKOro Mp-s1, M-6
1:10000
1.4 | CocTaBICHHE TCKCTOBOH | | 200 | 7232001 | 144642
YacTH MPOCKTa
2 [ToneBwie pabOTHI — BCETO 28749785

[Tponomkenne Tabmumpl 31




OT60p TOUCHUHBIX
(JIMTOXUMHYECKHUX) TIPOO

2.1 100 mpo6| 22,20 8370,61 185828
110 KEpHY CKBAXHH,
kareropus [X, Bcero
2.2 Pa3Benounoe Oypenue 28528033
bypenune nepenBuxHON
OypoBOH yCTaHOBKOM
2.2.1 ITBY-1200 ¢ mpiMeHeHHeM ct-ecm | 15711 18158 28528033
CCK-76
['eopusnueckue
2.3 HCCIIEIOBAHNS CKBAKUH, 35927
BCETO
OcHOBHOI1 KOMIUIEKC (/1Ba oTp-
2.3.1 3013 KC, I'K-ITK, cMeH Ha | 3,828 9385,36 35927
KaBEpHOMETPHS) 1000 m
5 ConyrcTByromue paboThl 1
3aTpaThl
TpancnopTHpOBKa Irpy30B
u nepconana (3%) ot I1P 862493
Haxnannbie pacxoel,
Il. 12.9% ot OP 3844860
[InaHoBBIC HaKOMJICHUS,
1. 0% ot HP+OP 6729996
Hroro 40379976
V. KomneHcupyemsble 3aTpatbl 3129554
[ToneBoe nososbcTBUE (7%
A+B) 2086358
Jommater (2%) 596120
PexynpTHBanus 3eMeib
(1%) 298051
Jlecoounet (0,5%) 149025
Peseps Ha
V. | HenpeaBUACHHBIE PACXOIbI 1788307
(6% A+b)
Utoro 45297837
HAC 18% 8153610
Bcero 53451447




6.4. Opranuszanus, IVIAHMPOBAHNUE U yIIPaBJIeHHe OyPOBbIMH padoTaMu

Opranuzanusi MpoU3BOACTBA 3aKJIIOYAETCA B NMPUBEACHUU B COOTBETCTBUE,
HAWIY4Illee ISl JAHHBIX KOHKPETHBIX YCIIOBUHM, KOJIMYECTBEHHOE W KAaYE€CTBEHHOE
COEIMHEHHE BO BPEMEHH U MPOCTPAHCTBE BCEX AJIEMEHTOB MPOU3BOCTBA (JIFOJICKHE
pecypchl, MPEIMETHI TPY/a, TEXHOJIOTHUSA).

Opranuzaiusi TpoU3BOJICTBA 00pa3yeT CUCTEMY, HUMEIOIIHE BHYTPEHHUE
OPraHUYECKUE U BHEIIHUE PALlMOHAIBHBIE CBSI3HU.

Omna pemaeT Uemnblid psiji 3a71a4, ONPEAeISIONNX €€ 00bEKTUBHOE COAEPIKaHUE,
a UMEHHO:

— IIOATOTOBKY IIPOU3BOJICTBA;

— OpPraHu3alyi0  NOAPA3JACICHUM Uil  HOPMAaJbHOIO  XOJa
IIPOU3BOJICTBEHHOTI'O IIPOLECCA;

— pazaeneHre (YHKIMA W KOOMEPUPOBAHHE OCHOBHOTO U
BCIIOMOTATEJILHOTO MPOU3BOACTBA;

— ONTUMHU3AIMIO Pa3MEpPOB MOJpa3ACIeHU U camMoil (UPMBI
(TpenmpusTUsi) B 1IEIOM;

— MaTepUaIbHO-TEXHUYECKOE obecrieueHue (mmaHoBO-
MpeAyNpEAUTENHLHOE);

— IUTAaHUPOBaHUE (MAPKETHUHT);

— OpraHM3alMio Tpyaa (CTUMYJIMPOBaHUE, HOPMUPOBAHUE U T. 11.);

— yIpaBIEHUE — LEJICHAIIPaBICHHOE BO3JCHCTBUE HA KOJUIEKTHB
pabOTHUKOB (KOOpIUHAIMS HX JEATEIbHOCTH) I PELICHUS MOCTaBICHHBIX
3aJa4, MPUBEACHUE B COOTBETCTBHE (DAKTMUECKOIO XoAa padoT ¢ 3aJaHHBIM

(3ar1aHUPOBAHHBIM).



6.4.1. Kanennapuplii niian

Tab6nuia 32 — BeimonHeHne paboT Ha EIKMHCKOM MECTOPOKIEHUM

HaumenoBaHre OCHOBHBIX BUJIOB pabOT U CpoKku BBITIOJIHEHUS
ATAIOB UX BBHITOJHEHUS Hauaio OKOHUAHHE
Oran 1.
CocraBnenue U YTBEPKJICHUE
MPOEKTHOCMETHOM  JOKyMeHTanuu;  cOop,
aHaims, KOMILIEKCHaA MHTEPUPETALAs | 1 KBAPTAT IV kpapran
re0JIOrHYeCKOH, reo(u3nuecKoi U 2014 r. 2014 r.

reoxumudeckor uHbopmanuu. IloaroroBka
MaKeTa I'e0JI0ro-

TIOMCKOBOTO IIaHa ENKHHCKOr0 MeCTOPOXKACHUS
B Macirade 1:10000.

Orar 2.
Brrsinenue YCIIOBUI 3aJIeraHusl,
IIPOMBIIIIJIEHHBIX [1apaMeTpoB 3aJIe)KEN

I xBapran 2015 IIT xBapTan

CVJIBb(OUIHBIX MCIHO-HUKCIICBBIX C
yIbhun a Py r. 2016 .

UCIIOJIb30BaHUEM Te0(U3UUECKUX U OYpOBBIX
pabot. Jlokanu3anus NepcreKTUBHBIX yYaCTKOB
C OLIEHKOM MPOTHO3HBIX PECYPCOB.

Oram 3.

3aBepuieHue pa3BEIOYHBIX

IV xBapran | II kBapTan 2017
pabort. Jlokanuzanuss ~ MPOTHO3HBIX

2016 1. T.
pecypcoB CyIbPUAHBIX METHO-HUKEIICBBIX
pyxn.
6.4.2. DUHAHCOBBIN IJIAH
duHaHCHPOBAHUE re0JIOr0pa3BeI0YHBIX pabot OCYIIIECTBIISIETCS

IIOKBAPTAJIbHO, 3TO y,Z[O6HO W MHBCCTOPY, U UCIIOJITHHUTCIISIM, TdK KaK IICPBBIC MOT'YT
CJICOUTD 3a MPOMEIKYTOUHBIMHA PE3YJIbTaTaMHU, 4 BTOPBIC MOT'YT CO3/1aTh H€O6XO}IHMBIC
3amnaCbl W INIAHUPOBATH BBIIIOJIHCHHC pa60T H OJOXOJHbI. Hrorn (1)I/IHaHCOBOI‘O nu
KAJICHAAPHOI'O IlNIaHa BKIIIOYAKOTCA B HOOTOBOPp C HHBCCTOPOM, KOTOprﬁ HUMECCT

IOPUIMYECKYIO CHITY.



IIpnmeuanue:

3apabotHas miata — 30% OT OCHOBHBIX pacXo/10B.

Matepuanbnbie 3aTpaThl — 40% OT OCHOBHBIX PacXO/I0B.

Amoptuzanusg — 30% OT OCHOBHBIX PacXxo/I0B.

ECH — 34% ot pacxol10B Ha o1jiaTy Tpyza.

doun pa3BUTUSI  MPOU3BOJCTBA — 80% or  ywucron
NpUOBLIN  + aMOPTH3AIMOHHBIC OTYHCIICHHUS.

[Ipemuanbubiil o — 20% oT ynuCTOM MPUOBLIH.

6.4.3. CrumyiupoBaHue Tpyaa
Jist cTUMyNMpOBaHUsl Tpylda MPU PaACHpPEACNICHUd YUCTOM TPHUOBLIN U3

(GoHI0OB TOTpeOJIEHUsI BBIACIAIOTCA CpEACTBA Ha MaTepualbHbIE MMOOLIPEHUs
pabOTHUKOB B BuAe npemuil. POHA B MpeAenax CTPYKTYPHBIX MOJpa3aeieHHi
opranuzanuu pacnpenensercsa ¢ yaetoM KTV, KOoTopelil yuuThIBa€T BKJIAJ KaXKIO0TO

COTPYAHHKA B ACJI0 BBIIIOJHCHHUS I'COJIOTHNYCCKOI'0O 3a/laHUA.

6.4.4. Crparerust pa3BuTHs npeanpusiTus

1. OO6ecneuenne mpaBa paOOTHUKA Ha MPOPECCHOHAIBHYIO MOATOTOBKY,
MIEPETNOITOTOBKY U TOBHITIICHUE KBATHU(PUKAIMK ITyTEM 3aKITIOUCHUS OTOBOPA MEXKITY
PabOTHUKOM U pabOTOIaTeIEM.

2. B nensax mnosbimieHus KBanvdukanuu paOOTHUKOB 0€3 OTphIBa OT
MPOM3BOJICTBA PAOOTOIATENb 3aKIIOYAET YICHHUECKUN JOTOBOP, KOTOPBIN SBISETCS
JIOTIOJTHUTENBHBIM K TPYJIOBOMY JIOTOBOPY M 3aKJIIOUYATCS HA CPOK, HEOOXOTUMBIH 7151
oOydeHus: JaHHOW Tpodeccuu, CIeNHalbHOCTH, KBanudukanuu. B ciayuae, eciu
YYCHHK IT0 OKOHYAHHH YIYCHUYICCTBA 0€3 YBAKHUTEIbHOMN MMPUYHHBI HE BBITTOTHICT CBOE
00513aTeNLCTBO MO JIOTOBOPY, HE MPHUCTyHaeT K paboTe, OH JOJKEH BO3BPATHUTh,
BHIMUIAYCHHYIO paloTojaTresieM 3a BpeMs YyYEeHHWYECTBA CTUINCHANWIO, a TaKkKe
BO3MEIIAET JAPYTUe Pacxo/ibl, IOHECEHHbIE pab0TOIaTEIEM B CBA3U C YUEHUYECTBOM.

3. Omnarta ouH pa3 B ToJl Ipoe3aa TyAa U 0OpaTHO CTYyJIEHTaM, BIIEPBbHIE
oOyyaromumcsi Mo 3a04HOM (opme 0O0ydeHHs] B BBICHIMX YYEOHBIX 3aBEACHUSX,

MMEIOIINX TOCYJIAPCTBEHHYIO aKKpeauTaiuio, B pazmepe 100% croumocTu npoes3na;



oOydaromuMmcsi B CpedHHX NpodecCHOHaIbHBIX Y4eOHBIX 3aBefaeHusx 50%
CTOMMOCTH TIpOe3/a.

4. Paboromarenb MPeAOCTaBIACT PAOOTHUKAM, YCIICIIHO OOYJarONIUMCS B
BBICUINX, CPETHUX, HAYAJIBHBIX MPO(EeCCHOHANTBHBIX YUEOHBIX 3aBEeICHUIX, BEUSPHUX
o0mIe00pa3oBaTeIbHBIX  IIKOJAX  JOTOJHHUTENbHBIE  OTIYCKA, TapaHTHH M
KOMIICHCAIH B COOTBETCTBUU C JCHCTBYIOIINM 3aKOHOAATEIHCTBOM.

JInisi BBINOJIHEHUST MEPOIPUATHH, HANpaBICHHBIX Ha pa3BUTHE IE€pCOHANa Ha
IPOM3BOJICTBE, pabOTOIaTENb BhIACIsAET (MHAHCOBBIE CPEACTBA B pasmepe a0 5%

(bOHIIa OIlLIAThI pyda C OTHCCCHUCM pPAaCXOJ0B Ha ce0eCTONMOCTD TOBApPOB U YCIIYT.



3AK/IIOYEHUE

B nmpomecce BBIMONHEHUS BBIMYCKHOM  KBaIU(UKAIIMOHHOM  pabOTHI
BBITIOJIHEHBI BCE pa3fesibl [JIsl  OCYIIECTBICHUS pa3BeloyHoro OypeHus. B
reoJIOTUYECKOM  pasfielie  MPOU3BEACHO ONUCaHUE Teorpado-3KOHOMUYECKUX
XapaKTEPUCTHK U TeOJOTMYECKMX YCIOBHH [aHHOTO paspe3a EIKMHCKOTO
MECTOPOKICHHUS.

B TexHuyeckoM pasznene, OCHOBBIBASCh Ha T'EOJIOTMUECKUX YCIOBHSIX,
TIPOU3BEJIeH BEIOOP TEXHOJIOTMH U TEXHUKH /ISl COOPYKEHUS CKBAKHH Ha EnknHCcKOM
MECTOPOXKIACHUH CYIb(UIHBIX MeTHO-HUKENIEBbIX pyn (Boponexckas obnacts). B
paboTe MpeCTaBICHO OMKMCAHUE BHIOPAHHOW MEPEBUIKHON OYpOBOM YCTaHOBKH
CKTO-75 u ucnoyib3yemMoro 0ypoBoro o00opy/10BaHus, a TAKKE BBITTOJTHEHBI pacueThl
PEXKUMHBIX TMapaMeTpoB Oypenus. [IpousBelneHbl Bce NPOBEPOUHBIE PACUEThI
BbIOpaHHOTO OypoBOro oOOpyAoBaHusA. B mojpasnene HampaBIE€HHOTO OypeHus
pa3paboTaHa KOHCTPYKIIUSI MHOTOCTBOJIBHOM CKBa)KUHBI, 3aMEHSIOIIas OypeHue IByX
TUMHWYHBIX OJIHOCTBOJBHBIX CKBOXHH. C HKOHOMHUYECKON TOYKH 3peHUs OypeHHe
MHOTOCTBOJIbHBIX CKBaKMH B3aMEH OJIHOCTBOJIBLHBIX OoJiee 2(h(HEKTUBHO.

B paznene counaibHOM OTBETCTBEHHOCTH MPUBEAECHBI — aHAIN3 BPEIHBIX U
OMACHBIX MPOU3BOACTBEHHBIX (PAKTOPOB MPH IMPOBEACHUH T€OJOTOPa3BEIOUHBIX
paboT ¥ MEPHI M0 UX NPEAYPEKICHUIO.

B cnenuanbHON YacTh MPOEKTA BHITIOIHEH aHAIUTHYECKHI 0030p METOJIUK
POEKTUPOBAHHUS IOTIOJHUTEIBHBIX CTBOJIOB MHOTOCTBOJIBHBIX T'€0JIOrOPa3BEI0YHBIX
CKBa)XHH, KOTOpPbIE MOTYT TMOHAIOOUTHCA MPU JabHEUIIEH AeTalbHOM pa3BelKe

BBINICYKA3aHHOT'O MECTOPOXKIACHUA.
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