MunucTepcTBO 00pazoBanus U Hayku Poccuiickoii egepanuu
denepanbHOE rOCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUPEKICHHE
BBICHIECTO O6paSOBaHI/I$I
«HAIIMOHAJIbHBIN UCCJIEJJOBATEJIBCKHUN
TOMCKHWH NOJUTEXHUYECKN YHUBEPCUTET»

HNuctutyT — MTHCTUTYT NPUPOJIHBIX PECYPCOB
Hanpasnenue moarotoBku — TexXHOJIOTUS TEOJIOTHYECKON pa3BEIKH
Kadenpa — Bypenus ckBaxux

JTUIIJIOMHBINA TPOEKT

Tema pa0doThI:

TexHoJIOTHS M TEXHHUKA COOPYKeHHsI MOMCKOBO-0LEHOYHBIX CKBa:KHH Ha Bakuapckom
sKese3opyaHom nposisiiennu (Tomckast 061acTh)

VJIK 553.31:550.822.7:622.24(571.16)

CryneHr:
'pynna (0]5 (0] Hoanucn Hdara
222B JleBucenko Anaronuii MakCuMOBUY
PykoBoauTensb:
Yy ,
JomxkHocTb DPUO HeHas CTENeHb Moanuch Jara

3BaHHUE

Cr. npenoaaBaTenb [Imypsirun B. A.

KOHCYJIbTAHTBI:
o pa3neny «I'eomoro-merTonuyeckast 4acTby:

Yuenas crenenn
JomxHocTh dUO ? Moanuch Jara
3BaHue

I'aBpunos P. O. K.I.-M. H.

JlonieHT

ITo pazneny «PuHAHCOBBIN MEHEPKMEHT, pecypcodPPEeKTUBHOCTE U PECYpPCOCOEPEKECHUEN:

Yu4enasi creneHn
JomxHocTh DOUO ’ MMoanuch Jara
3BaHMe

Cr. npenonaBarenb Kouerkona O. I1.

IIo pasaciy ((COLII/IaHBHaSI OTBCTCTBCHHOCTDb»:

Y4eHnas cTeneHsb,

JokHOCTH DdUO sBaHMe Ioxnucek Jara
ACCHUCTEHT Hemmnosa O. A.
JOMYCTHUTD K 3AIIUTE:
HN.o.3aB. kadenpoii BC )7 (0] Yuettast cTenent, Moanuce Hara
3BaHHe
Jotent Kogames A. B. K.T.H.

Tomck — 2017




MunucrepcrBo o0pa3oBanusi H Hayku Poccuiickoii @enepannu
denepanbHOE rocy1apCTBEHHOE ABTOHOMHOE 00Pa30BaTENbHOE YUPEXKICHUE
BbICIIET0 00pa30BaHUs
«HAIIMOHAJIbHBIN UCCJIEJJOBATEJIBCKHM
TOMCKHWI MOJJUTEXHUYECKWIA YHUBEPCUTET»

HNHCTUTYT NPUPOIHBIX PECYPCOB

HanpaBneHI/Ie IIOATOTOBKH: TCXHOJIOI'UA reOJIOTHYECKOM Pa3sBCAKH

Kadenpa OypeHusi ckBaxuH

YTBEPXJIAIO:
W.o0.3aB. kadenpoii
Kosasnies A. B.
(IToxmuce) (Mara) (®.1.0.)
3AJAHUE
HA BbINOJHEHHE BbINYCKHON KBAJU(PUKALUMOHHON padoThI
B dopwme:
JIMIIJIOMHBIV ITPOEKT
Crynenry:
'pynna DPUO
222B JleBucenko AHarosnio MakcUMOBUYY

Tema paboThI:

TeXHONOTHS ¥ TEXHUKA COOPYKEHHS TTOUCKOBO-OIICHOUHBIX CKBAXXHH Ha bakyapckoM jkene30pyaHoM
nposiinernn (Tomckas 0671acTh)

VYTBep:kieHa MPUKa30M AUPEKTopa (j1aTa, HOMEp) ‘ 10.02.2017, Ne 908/c
‘ CpoK c/1auul CTYJIEHTOM BBIMIOJTHEHHON paOOTHI: ‘ 21.06.2017 |
TEXHUYECKOE 3AJIAHHUE:

Hcxoanbie 1aHHbIE K padoTe

OO0bexT wuccnenoBanusi: bakdapckoe xene3opyaHoe
nposiBieHue (Tomckast 061acTp)

IlepeyeHb MoJJIeKAIMX HUCCIET0OBAHMIO,
MPOEKTHPOBAHUIO u pa3palorke
BOIIPOCOB

1. TexHomorus W TEXHHKa TMPOBEACHUS OYPOBBIX
pabor.

2. BcrioMoraTenbHBIE U ITOACOOHBIC IIEXH.

3. BpiOop nyTell NOBBIIIEHHS] BbIXOJAa KepHA IpHU
OypeHHH TPEUIMHOBATHIX MOPOJ.

Ilepeyens rpaguyeckoro marepuajia

1. T'eosornyeckuit mIaH.

2. I'eonoruueckuit pazpes.

3. I'eosoro-TeXHUYECKUI HapsIA.

4. Cxema pacrioyiokeHusi OypoBOro o0OpyJIoBaHUs U
MIPHUBBIIIEYHBIX COOPYKEHHIA.

5. JIsoiinoii komonkossrii cuapan JJKHT-BII-0.

6. OOmas cMeTHasi CTOMMOCTb T'€0JIOTOpa3BeIOYHbBIX
pabor (CM-1).




KoHcyabTaHTBI 0 pa3iaejiaM BbINYCKHOH KBAJIN(PUKANUOHHON PadoThI

Pasznen KoncyabTanr
I'eosioro-meroguyeckas 4acTb I"aBpunos P. 1O.
CounajibHAas OTBETCTBEHHOCTh Hemuosa O. A.
PdunaHcoBLI MEHEeIKMEHT,
pecypco3(ppekTHBHOCTH " Kouetkosa O. I1.
pecypcochepekeHue

Jlata BbIAaYM 32aJaHHSA Ha BbINOJHEHHE BBIIYCKHOM
KBAJIM(UKAIMOHHOHI padoThl 110 JUHEHHOMY rpaduky

33}13HH6 BbIAAJ PYKOBOAUTEJIb:

JIOI5KHOCTh ®UO Yuenas crenens, Hoanuck Jara
3BaHHe

CT. npenogaBaTenb [[Imypeirun B. A.

BaHaHne NPUHAJI K UCIIOJTHCHHUIO CTYAE€HT:

I'pynna OUO Hoanuce Jdara

222B JeBucenko Anartonuit MakcuMoBHY




Munucrepcrso o0pazoBanusi 4 Hayku Poccuiickoii @enepannn
denepanbHOE rocy1apCTBEHHOE ABTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHHE
BBICIIET0 00pa30BaHUs

«HAIIMOHAJIbHBIN UCCJIEJJOBATEJIbCKHM
TOMCKHWI NOJJUTEXHUYECKHUI YHUBEPCUTET»

HuctuTyT MHCTUTYT NIPUPOTHBIX PECYPCOB
Hampasienue HoAroToBKu .
P A 21.05.03 «TexHOJIOTHS T€0JIOTHYECKON pa3BEIKI)
(criennanbHOCTB)

YpoBeHb 0O6pa3zoBaHus

Crierinanurer

Kadenpa

Bypenus ckBaxuH

[Iepron BBITIOTHEHUS

ocenHuii / Becenuuit cemectp 2016/2017 yuebHoro roaa

dopma npeacTaBiIeHUs paboThI:

JIUTIJIOMHBIU TTPOEKT

KAJIEHJIAPHBIN PEUTUHI -TIVIAH

BbINIOJIHEHH S BBINYCKHOM KBAJTH(UKANMOHHOH PadoThI

Cpok cliaudl CTY/IGHTOM BBITIOJIHEHHOM pabOThI: ‘ .06.17 |
Mara HasBanmue pa3nena (moayus) / MakcuMasibHbIH
KOHTPOJIS BHJI pa0oThI (MCCIe10BAHMS) 0aJ1 pasjaesia
(MoayJis1)
03.04.17 Onucanue meopemuyeckou 4acmu npoekma 50
18.05.17 Buvinonnenue pacuemmnoil uacmu npoexma 40
13.06.17 Yempanenue neoocmamkoe npoexma 10
CocTaBuJa npenogaBarTelib:
Yuenas
Jlo1zKHOCTB OUO CTeneHb, IMoanucek Jlara
3BaHHe
Cr. mpenogaBaTenb [[Imypeirun B. A.
COT'JIACOBAHO:
Yuenas
H.o.3aB. kadeapoi OdUO CTeNeHb, Hoamuch Hara
3BaHHe
bC KoBasnies A. B. K. T. H.




3AJJAHUE JIJISI PA3JIEJIA
«EOQJOTO-METOINYECKASI YACTb»

CryneHnry:
I'pynna DPUO
222B JeBucenko Anatonuo MakcuMoBHYYy
HucTuTyT UIIp Kadenpa bC
Hanpagssenne/ TexHoI0rus reoa0rn4ecKou
YpoBeHb 00pa3oBaHusi CrenmanureT
CHEeLHATBHOCTh pa3BenKH
Hcxoanble nannbie K pazaeny «['eojioro-Meroquueckas 4acTby»:
1. Xapaktepuctuka oObeKkTa ucciepoBanus | [lomeBbie  pabOTBI Ha  OLEHOYHOM  CTaauu
(BemiecTBO,  MarepHal, NTPHOOpP,  AITOPHUTM, | TE€OJIOTOPA3BEIOYHEIX PaboOT
METOAWKa, pabodas 30HA) HW O0JACTH €ro
NPUMEHEHUS

Hepeqeﬂb BOIIPOCOB, NMOAJICKALIUX UCCJICAOBAHUIO, IIPOCKTUPOBAHUIO M pa3paﬁoTRe:

1. 'eorpad0->KOHOMUYECKHE yCIOBHSI IPOBEICHIS
pabot

AMUHHCTpPaTHBHOE TIOJIOKEHHWE paiioHa padoT,
aHanu3  reorpagMuecKMX M KIMMAaTHYECKUX
yCIIOBUII ~ paiioHa  paboT,  3KOHOMHYECKAs
XapaKTepPHCTHUKA paifoHa paboT.

re0JIOrOpa3BeI0UHBIX PadoT

2. 00630p paHee mpoBefieHHBIX | O0ObeMBI M METOJMKA paHee TIPOBEACHHBIX Ha

r€0JIOr0pa3BeI0YHbIX paboT y4acTKe reoJIoropa3BelouHbIX padoT

3. T'eonmorudeckas XxapakTepucTuka oObekTa | ['eonoruueckas, CTpPyKTypHas, JIUTOJIOTMYECKas

reoJIoropa3BelouHbIX padoT THIPOTEOJIOrYecKas  XapaKTePUCTHKH  paiioHa
pabot

4. Meroauka TpoOBEeNCHHS  MPOCKTHPYeMbIX | Beibop W ommcanme METOAMK  TPOBEICHHUS

OCHOBHBIX BHJIOB TPOEKTHPYEMBIX PabOT

5. Meronuka, o0bEMBl W YCIOBHS MPOBEICHHUS
OYpOBBIX pa3BEIOYHBIX PadOT

Breibop merommku TpoBeneHHs OypoOBBIX padoT,
ompezeneHHe O0BEMOB OYypOBBIX padOT, aHAIH3
re0JIOrO-TEXHUYECKUX YCIOBHM

| JaTa BpLIauM 3aJaHMs JJIs1 pa3/ieia Mo JUHeiHOMY rpaduky |

3agaHue BbI1aJ KOHCYJIbTAHT:

JomxHoCTh (05 (0] Yuenast crenens, Moanucs Hara
3BaHMe
Hotment I"aspuiios P. 1O. K. T.-M. H.
3aanue NPUHSJ K UCTIOJTHEHUIO CTY/IEHT:
I'pynna PUO Hoanuck Hdara
222B JeBucenko A.M.




3AJIAHUE JIJISI PA3JIEJIA
«COILIUAJIbHASI OTBETCTBEHHOCTb»

CryneHry:
I'pynna DdPUO
222B JeBucenko AHaToan0 MakCHMOBHYY
HucturyT HIIP Kadenpa BC
YpoBeHb Hanpasaenne/ N
Cneunanuter TexHOI0THs Te0IOrHYeCcKOi pa3BeKn
o0pa3oBaHus CNEeNHATBHOCTD

Hcexoanblie JaHHbIE K pasaeay «COIII/Ia.]'lI)Haﬂ OTBETCTBEHHOCTb».

1. XapakteprucTiuka 00beKTa HCCleI0BaHMs (BEIIESCTBO,
MarepHa, puodop, aropuT™M, METOANKA, pabodas 30Ha) U
00JacTH ero NPUMEHCHHUS

[TosieBbIc pabOTHI HAa OIICHOYHOM CTaUH
re0JI0ropa3Be0YHbIX PadoT

ITepeyeHb BOMPOCOB, MOAJIEKANIUX HCCIETOBAHUIO, IPOEKTHPOBAHUIO H Pa3padoTKe:

1. IIpoun3BoacTBeHHas 0€301aCHOCTD

1.1. AHanu3 BBISBICHHBIX BPEIHBIX ()aKTOPOB MPHU
pa3paboTKe U 3KCILTyaTaluH IPOCKTUPYEMOTO PEIICHHS B
CJIEAyIOIIEH OCIeN0BaTENbHOCTH!

1.2. AHanu3 BBISBICHHBIX OMACHBIX (PaKTOPOB MPH
pa3paboTKe U 3KCILTyaTaluH IPOCKTUPYEMOTO PEIICHHS B
CJIEAyIOIIEH OCIeN0BaTENbHOCTH!

Bpeonvie ghakmopri:
— OTKJIOHEHHE MOKa3aTeIell MUKpOKINMaTa Ha
OTKPBITOM BO3/yX€;
— IIOBPEXKICHUS B PE3yIbTaTe KOHTAKTA C
HACEKOMBIMU;
— MOBBIIICHHAS 3aIIBUICHHOCTD U
3ara3oBaHHOCTH paboyell 30HEI.
Onacnvie ¢hakmopeui:
— IBIDKYIINECS MAIIMHBI © MEXaHU3MBbI
pa3IMYHOTO 000PYIOBAHUS;
— JAaBJICHUEC B ITHCBMOCHCTEMCE,
— OCTpbIe KPOMKH, 3ayCEHHIIBI 1
IEPOXOBATOCTh HA TIOBEPXHOCTH
WHCTPYMEHTOB U TPYO;
— MOPAKCHUE IIIEKTPHUECKUM TOKOM.

2. DKoJornyeckas 0e30MacHOCTh:

— YHUYTOXXCHHE U TIOBPSIK/ICHUE TOUYBEHHOTO
CJI05;

— 3arps3HEHUE TIOYBBL;

— YCHJICHHE dPO3HOHHOMN OMACHOCTH;

— YHHUYTOXXCHHE PACTUTEIBHOCTH;

— JIECHBIE TTOXKaPHI;

— 3arps3HEHNE TIOJJ3EMHBIX BOJ]

3. Be3onacHocTh B Ype3BbIYAIHBIX CUTYAlUSIX:

— TOXKapHI.

4. IlpaBoBble M OPraHNU3ALMOHHbIE BONIPOCHI
odecreuyeHus 0€30MaACHOCTH:

— CICIHAJIBHBIC IMTPABOBBIC HOPMEI TPYJA0OBOT'O
3aKOHOJIATENILCTBA;

— OpraHu3alMOHHbIE MEPONPUATHS IPU
KOMITOHOBKE paboUeil 30HBI.

| JlaTa BbIIa4H 3aiaHMsA IJIA pa3jelia 1Mo JHHEHHOMY rpauKy |

3aganue BpIAA KOHCYJIBTAHT:

JomxHocTh (05 (0] Yuenasn IMoanucn Hara
CTeNneHb,
3BaHuUe
Accuctent Hewmuoga O. A.
3anaHne NPUHSUI K HCTIOJTHEHHUIO CTYJI€HT:
I'pynna DPUO MMoanuck Hara
222B JeBucenko AHatonuii MakcumMoBUY




3AIAHUE JIUISI

PA3JEJIA

«®AHAHCOBBI MEHEJI)KMEHT, PECYPCO3®®EKTUBHOCTH 1

PECYPCOCBEPEXEHMUE»
CTyneHry:
I'pynna DPUO
222B JeBucenko Anaronnio MakcuMoBUYY
IIpupoaHbIx
Hucruryr Kadgenpa Bypenus ckBaxuH
pecypcoB
Yposens Hanpasienne/ .
CIIELIHATTUTET TexHon0rus reoJ0rn4ecKon pa3Beaku
o0pa3oBaHus CHenuaJbHOCTh
HcxopmHEele DaHHEIe K pasgpeny «®MHaAHCOBHM MEeHEeIXMEeHT,
pecypcosddexTHMBHOCTE M pecypcocbepexeHue :

1. Cmoumocmu pecypcos nayunozo uccneoosanus (HH): Paccuumamey cMemmyIo CMoUMOocmy
MAMepuanbHO-MeXHUYECKUX, IHEPLeMUYECKUX, PUHAHCOBYIX, |  NPOEKMUPYeMbIX 2e01020paA38e00UHbIX padom
UHPOPMAYUOHHBIX U HENI08EUECKUX

2. Hopmul u Hopmamussl pacxo006anus pecypcos Hopmwt  pacxooa mamepuanos, mapugnuie

cmasKkyu 3apabomHuol niamvl pabodux, HOpmbl
AMOPMUBAYUOHHBIX — OMYUCTEHUL,  HOpPMbl
BPeMEeHU HA BbINOAHEeHUue onepayuil 6 xooe
2€071020pA36€00YHbBIX pabom

3. HUcnonvsyemas cucmema Hano2000104CeHUs, CMagK

HAJlo2coe, omqumeﬁuﬁ, ()MCKOHmupOG(JHuﬂ u erdumoeaﬂuﬂ

Cmaska nanoza na npubsiis 20 %,
Cmpaxoevie enocwr 30%;
Hanoz na oobasnennyio cmoumocmo 18%

IlepeyeHsb BONMPOCOB, MOJIEIKANMX UCCTEIOBAHUIO, TPOEKTHPOBAHMUIO U Pa3padoTke:

1.

Oyenka KoMmep1ecKo20 NOMeHYUAd, NEPCReKMUGHOCHU U
anvmepHamue npogedenus HU ¢ nosuyuu
pecypcodp@pexmusHocmu u pecypcocoepesicerust

C600 61008 U 00bEeMOB 2€071020PA36e00UHbIX
pabom

2. ITnanuposanue u gopmuposanue 61004cema Hay4HbIX Pacuem mpyooemxocmu pabom u cmemHou
uccnedosanuii CIOUMOCMU NPOEKMUPYEMBIX pAbOm
3. Onpedenenue pecypcroii (pecypcocbepezarouyeti),

Qunarncogotl, 0100AHCeMHOU, COYUATbHOU U IKOHOMUYECKOU
aghexmusnocmu ucciedo8anus

Chopmuposams KaneHOapHvill NIAAH GbINOJHEHUS
pabom

JlaTa BbIIa4M 3aaHU4A JJIA pa3/iena o JUHEeHHOMY rpauky

3agaHue BbI/1aJ KOHCYJIbTAHT:

J0KHOCTH (2% (0] YueHnas cTenensn, 3BaHne Hoanucek JlaTa

Crt. npenoaBaresb Kouertkona O. I1.

3azIaHue NMPUHAJ K UICITIOJTHEHUIO CTYACHT:

I'pynna PUO

Hoanucey JlaTa

222B JleBucenko Anatonuit MakcMMOBHY




INJTAHUPYEMBIE PE3YJIbTATBI OBYYEHMUS 110 OOI1

Kon
pe3yiib
TaTa

Pesynbrar 00yueHus (BBITYCKHHUK JOJKEH OBITH TOTOB)

Ilpogheccuonanvhuvle komnemenyuu

P1

PazpabaTbIiBaTh TEXHOJOTMYECKHE IMPOIECCHl HAa BCEX CTAIHMAX T'€0JIOTHYECKOM
pa3BeKH M Pa3pabOTKM MECTOPOXKACHUH TMOJE3HBIX HMCKONAEMBIX, BHEIPSTH H
9KCILIyaTUPOBATh BEICOKOTEXHOJIOTHUECKOE 000pY0BaHHUE

P2

OTBETCTBEHHO HMCIOJb30BaTh MHHOBALMOHHBIE METObI, CPEJICTBA, TEXHOJIOTUU B
MPAKTUYECKON JEeATENIbHOCTH, CleAys NpUHIMNAM >(PQPEKTUBHOCTH M 0€30MacHOCTH
TEXHOJOTMYECKUX TMPOLECCOB B TJI00AJbHOM, 3KOHOMHYECKOM, OHKOJOTHUYECKOM U
COLIMAJIbHOM KOHTEKCTE

P3

[IpuMeHATh 3HAaHMS, COBPEMEHHBIE METOJbI W IPOTPAMMHBIE  CpEACTBA
MIPOEKTUPOBAHHUS JIJIsl COCTABJICHHSI IPOSKTHOW U paboveil JOKyMEHTalMU Ha MPOBECHUE
reoJIOTHYECKON pa3BeIKU U OCYILECTBIICHUS 3TUX MPOEKTOB

P4

OHpeI[eJ'I)ITB, CUCTCMATU3UPOBATL W  MOJIYy4YaTb H€O6XOI[I/IMBI€ JaHHBIC C
HCII0JIb30BAHUCM COBPEMCHHbBIX METOJ0B, CPEACTB, TEXHOJIOTHI B HH)KCHCpHOfI IPaKTHUKE

P5

HHaHHpOBaTB, MpoBOANTDb, AHAJIU3HUPOBATDH, 06pa6aTBIBaTB OKCIICPUMCHTAJIbHBIC
HCCJICAOBAaHUA C HHTepnpeTauHeﬁ IMOJIYYCHHBIX PE3YyJIbTATOB HAa OCHOBE COBPCMCHHBLIX
METOJ0B MOJACIMPOBAHNSA W KOMIBIOTCPHBIX TEXHOJIOT UM

P6

O¢ddexTnBHO paboTaTh WHAMBHIYaJbHO, B KadyecTBE WIEHa KOMAHIBI TIO
MEXIUCUUIUIMHAPHOW TEeMAaThKe, a Takke pPYKOBOJIUTh KOMAHIOW Ui pPEIIeHUs
mpo(ecCHOHANBHBIX ~MHHOBAIMOHHBIX 3aJad B COOTBETCTBUU C TpeOOBaHUSMHU
KOPIIOPATHBHOM KYJIBTYPBI NPEANIPHUITUS  TOJCPAHTHOCTU

[TpoBOIUTE MapKETHHIOBBIE HCCIEIOBAHUS W pa3padaThIBaTh MPEAJIOKESHUS 10
MOBBIIEHNIO 9()()EKTUBHOCTH HWCIOJNB30BAaHUS TMPOU3BOJICTBEHHBIX M MPUPOIHBIX
pPECypCcOB C YYETOM COBPEMEHHBIX IPUHLMIIOB IPOU3BOJICTBEHHOIO MEHEKMEHTA,
OCYILECTBJIATh KOHTPOJIb TEXHOJOTMYECKUX TPOIECCOB TEOJOTHYECKON pa3BelKH H
pa3paboTKH MECTOPOKICHUH MOJIE3HBIX HCKOTIAEMBIX

YHueepca/szbze KomnemeHyuu

P7

Hcnonb3oBaTh 2nyboKue 3HaHUs 1O NPOEKMHOMY MeHeOdCMeHmy Nl BeIeHUs
UHHOBAYUOHHOU VHKEHEPHON IEATENBHOCTH C YYETOM IOPHINYECKUX ACIEKTOB 3aILUTHI
MHTEJUIEKTYaJIbHOM COOCTBEHHOCTH

P8

Wnentuduuuposats, GopMyIupoBaTh, pemiatb U oQOpMISATh MPOodeCcCHOHATIbHbIE
UHKCHEPHBIE 33/laud  C  WCIOJIb30BAHUEM COBPEMEHHBIX  00pa30oBaTeNbHBIX U
MH(OpPMALIMOHHBIX TEXHOJIOTUI

P9

DddexTrBHO paboTaTh MHAUBUAYAIHHO, B KAYECTBE uI€HA U PYKOBOOUMENs
2pynnvl, COCTOSIIENH M3 CHEIHATMCTOB PA3JIMYHBIX HAMpPaBICHUN W KBaIU(pUKAIHM,
J€MOHCTPUPOBATh OTBETCTBEHHOCTh 3a PE3YJbTaThl pabOThl U TOTOBHOCTh C1€008amb
KOPHOPpAmueHoU KyJ1bmype OpraHu3aiun

P10

JIeMOHCTpUPOBATh 21YOOKUe 3HAHUS COYUANbHLIX, IMUUECKUX U KVAbMYPHBIX
acnekmog NHHOBALIMOHHOW MHKEHEPHOU JI€ITeIbHOCTH, KOMIIETEHTHOCTh B BOITPOCAX
YCMOU4UB020 pa36umusl

P11

Camocmosmenvuo yuumscsi W HENPEPBIBHO NOGbIUAMb K8AIUPUKAYUIO B
TEUEHHE BCEro Meproia MpodeCCHOHATLHOMN IESITeTbHOCTH




PE®EPAT

Brimycknas kBanudukarnuonHas pabora coaepkut 146 ctpanun, 36 Tabmuil,
13 pucyHKOB, 24 HCTOUYHUKOB.

[lepeueHp KIIOYEBBIX CJIOB: CKBa)kMHA, OypeHHE, KOpPOHKa, XKeJe3Has pyla,
HOPOJIBI.

OObeKTOM uccienoBaHus sBisgeTcs bakdyapckoe kene30pynHOe MPOSIBICHHUE,
Tomckast o6nacTs.

Ilenp paboThl: cocTaBlieHHWE TMPOEKTa Ha OypeHHEe MOMCKOBO-OIICHOYHBIX
CKBa)KUH; T€OJIOTUYECKOE M3yueHHE 00BEKTa; pa3paboTKa TEXHOJOTHH MPOBEICHUS
MOMCKOBBIX pabOT Ha y4acTKe; pa3padoTKa YMpaBJICHHS W OpraHU3alMu padoT Ha
0OBEKTE.

B mpouecce npoekTpoBaHUs MPOBOJUWINCH: BEIOOP OYpOBOro 000pyAOBAHHUS;
IIOBEPOYHBII pacyeT BHIOPAHHOTO OOOPYJIOBAaHMS; PACUET PEKUMHBIX MMAPaMETPOB;
aHaJIu3 BPEIHBIX U ONACHBIX (PAKTOPOB MPHU MPOBEJCHUH I€0JIOTOPa3BEI0UYHbIX padOT
U MEphl MO0 WX MPEAYyNPEeKICHUIO; BBHIOOP BCIOMOTATEIbHOTO OOOPYAOBAaHUSA U
OopraHu3anuy padboT; CMETHO-()MHAHCOBBII pacyer.

B pesymbraTte mpoekTupoBaHuWsA: OblTa J1aHAa TIONHAS TeOJIOTMYecKas
XapaKTEepPUCTHKA OOBEKTa; MPOU3BEAECH BHIOOP OypOBOIO M BCIHOMOTaTEIbHOTO
o0opynoBaHus; ObUT MPOW3BEJCH aHAIN3 BCEX BPEAHBIX M OMACHBIX ()aKTOPOB MpHU
re0JI0ropa3BeJOuHbIX paboTa; BHIIOJHEHBI CMETHO-(DMHAHCOBBIE PACUETHI.

OcHoBHbIE KOHCTPYKTUBHBIE, TEXHOJIOTMYECKUE U TEXHUKO-
OKCIUTyaTallMOHHbIE  XapaKTEPUCTUKU: B MPOEKT MPHUBEACHBI TEXHUYECKHE
XapaKTePUCTUKU COCTABJIAIOIIMX OypOBOH YCTAaHOBKM U OypOBOHl YCTaHOBKH B
LIEJIOM; TIPUBEJIEH COCTaB TEXHOJIOTUYECKOTO MHCTPYMEHTA.

3HayuMoCcTh  pabOThl:  MPOBEAEHHUE IOMCKOBO-OLIEHOYHBIX pabOT Ha
bakuapckom kene30pyJHOM MpOSIBICHUM TO3BOJUT CIPOEKTUPOBATH JIOOBIYY U
nepepaboTKy 3amacoB. JloObiua oOycioBieHa Bce 0Oojee  BO3pacTarolien

NOTPEOHOCTHIO B KEJIE3HOU pye.
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ABSTRACT

Graduation qualification work contains 146 pages, 36 tables, 13 figures, 24
sources.

The list of key words: borehole, drilling, crown, iron ore, rocks.

The object of the study is the Bakchar iron ore manifestation, Tomsk region.

Purpose of the work: drafting the project for drilling prospecting and
evaluation wells; Geological study of the object; The development of technology for
carrying out prospecting works on the site; The development of management and
organization of work at the facility.

During the design process, the following were selected: selection of drilling
equipment; Verification calculation of the selected equipment; Calculation of mode
parameters; Analysis of harmful and dangerous factors in the conduct of geological
exploration and measures to prevent them; The choice of auxiliary equipment and
organization of work; Estimate and financial calculation.

As a result of design: a complete geological description of the object was
given; A selection of drilling and auxiliary equipment has been made, satisfying all
the requirements; The analysis of all harmful and dangerous factors was carried out at
geological prospecting works within the given object; Estimated financial
calculations.

The main design, technological and technical and operational characteristics:
the project provides the technical characteristics of the components of the drilling rig
and the drilling rig as a whole; the composition of the technological tool is given.

Significance of the work: carrying out prospecting and appraisal works at the
Bakchar iron ore manifestation will allow to design the extraction and processing of

reserves. Production is due to the ever-increasing demand for iron ore.
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BBEJAEHUE

[IpoekTom mpeaycMmarpuBaeTcs OypeHue 6-U MOMCKOBO-OLIEHOYHBIX CKBaXKUH

Ha bakuapCcKOM XeJe30pyJHOM IIPOSIBIICHUU.

B mpoekTe ykazaHbl ciocoObl OypeHusi, onpejeieHa KOHCTPYKIUS CKBaXKHH,

ux TiayOWHa, auameTpbl mnopojaopaspymammero uHctpymenta (ITPU), royOGunbi

cmycka oOcanHbix KojJoHH. [lpenmaraempie B mpoekTe cmocod OypeHuss u

KOHCTPYKIHA CKBAKHUH ITO3BOJIAT:

o0ecneunTh HEOOXOUMBIN MIPOIIEHT BHIX0/Ia KEPHA;

U3YYUTh JIMTOJIOTO-T€OJIOTUUYECKUN pa3pe3 CKBAXKUH;

OpOM3BECTHU  OTOOpP Tpod AN TMPOBENEHUS  KAYeCTBEHHOTO U
KOJIMYECTBCHHOI'O AHAJIN3a 3aI1aca XKEJIE3HOU PyIbl;

00eCIeYnTh IIPOBCIACHUC I"GO(I)H?)I/I‘-ICCKI/IX HUCCICIOBAHUHN B CKBa)KMHAX.

L[GJIGBBIM Ha3HA4YCHUCM IIPOCKTUPYCMbBIX pa60T ABJIICTCA JIOKaJIM3allusad H

OIICHKAa MPOTHO3HBIX PECYPCOB KEIE3HBIX Py B MPE/IeIax NEPCIEKTUBHON TIOIIAAN

B BOCTOYHOM 4YacTH BaK‘-IapCKOF 0 JKCJIIC30PYAHOI'O IIPOABJICHUA IIO KATCrOpHUH Pl n

3anacoB 1o kareropuu C2.
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1. TEOJIOTO-METOJINUYECKASA YACTbH
1.1. I'eorpado-3x0oHOMUYECKHE YCJIOBUSA NPOBEACHUSA PadoT
1.1.1. AAMUHHMCTPATHUBHOE M0JI0KeHUE 00bEKTA PadoT

YuyacTok HaXOJUTCA Ha TCPPUTOPHUH BaanpCKoro AIMUHUCTPATHUBHOI'O

paiiona Tomckoit o6aactu, B 204 kM Ha ceBepo-3amnaj ot r. Tomcka.

1.1.2. Peabed

Penved — mtockas, Mmecramu cj1abo BOJTHUCTAsI paBHUHA.

AOCOIOTHBIE  BBICOTHBIE OTMETKM — MakcuMalbHble — 116...121,
MUHUMaJIbHBIE — 89...98 M (moitma p. ["anka, bakdap). OTHOCUTENBHOE MPEBHIIIICHUE
BOJIOpa3/IeTIOB HaJ moymHaMu — 15...25 M. 3ameceHHOCTh, 3a00m0ueHHOCTh — 80%,

yrojibsi, mamrau — 20%.

1.1.3. Kinumar

Kimmar pailoHa KOHTUHEHTANbHO-IIUKIIOHUYECKUH C MPOJOJIKUTEIbHON
XOJOJHOW 3UMOW M KOPOTKUM TEIUIbIM JIETOM. Camblil XOJOAHBIN MECAL] — STHBaph,
CaMblii TEIUIBIA — WIOJIb. XapaKTEpPHbl BO3BPATHBIE XOJIOJA M 3aMOPO3KH B Mae,
WHOT/Ia B UIOHE.

CuexHnbiil okpoB pocturaet 60...80 cM u aepxkuTcsa 10 Hadana mast. Yucio
JTHEN CO CHEXHBIM TOKpoBoM jgocturaeT 183...201 mueit. MakcumanbHasi riyOuHa
IIPOMEP3aHMsI TPYHTOB HACTYIIAET B KOHIE MapTa M gocturaetr 3,50 M Ha Ieckax.
Munumansnas 0,5...0,6 m — Ha TopdsHukax. CpenHss TiayOMHA TpOMEp3aHUS
l..2m.

Cpennsist MHOTrOJNIeTHSIsE HOpMa ocaikoB 520...540 mM. [1o konuuecTBy atMoc(hepHbIX

OCaJAKOB TCPPUTOPUA OTHOCHUTCA K 30HC JOCTATOYHOI'O U M30BITOYHOTO YBJIIAKHCHHA.
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1.1.4. PactutenbHOCTh. ZKHBOTHBII MUP

Teppuropust npoekTHUpyeMbIX pabOT HaxonuTcss B TaékHOU 30He. JlecHas
PACTUTENBHOCTh NIPEICTAaBIIEHa XBOMHBIMU U JINCTBEHHBIMUA MOPOJAAMHU — COCHA, €JIb,
KeIp, MuxTa, 6epé3a u ocuHa. JKMBOTHBII MUpP COOTBETCTBYET IOJIOXKEHUIO palioHa B
npenenax TaéxHOW 30HbI. XapaKTepHBIMU MPECTABUTENSMU SIBJIAIOTCS JIOCh, OypBIN
MeJBeb, PhICh, Jaucuiia. OOWUTAIOT MyNIHBIC 3BepU — C000Jb, OenKa, 3asI-OelsK,
KOJIOHOK, OYypyHIyK, Jacka. M3 nrum B Taiire BCTpedaroTcsl KOPIIYH, sCTpeO-
TETEpeBITHUK, ¢uinH, coBa. llupoko pacmpocTpaHeHbl KypHHBIE — TIIyXaph,
TeTepeB, psOuuK. BopoObuHbBIE peaCcTaBIeHbI OONBIINM KOJIUYECTBOM 3€PHOSAHBIX
Y HAaCEKOMOSIIHBIX — KEApPOBKA, CHETHUPB, IIETON, IATEN, CUHULA, Apo3x U np. U3
NEPENIETHBIX MITHLl BCTPEYAIOTCA Pa3IMYHbIE BUJIBI YTOK, TYCH, )KYPaBJIH.

Paiion mpoekTupyeMbIXx pabOT OTHOCUTCS K OINACHBIM H3-3a BO3MO>KHOCTH

3apaxxeHus SHIE(DATUTOM, PA3BHOCYMKOM KOTOPOTO SIBJIIFOTCS KIIEIIH.

1.1.5. DxoHOMHUYECKAs XapAKTEePUCTUKA pailoHa padoT

bmmxkaiimme Hacen€éHHele nyHKTBI — c. llonbiHanka, bakwap. Hacenenume
IIPEICTABIIEHO, B OCHOBHOM, PYCCKMMH. B MEHBIIEM KOJIMYECTBE MPOKUBAIOT
YKpauHIbl, O€I0pYyChl, HEMIIbI, TATAPBI U JP.

DKOHOMUKaA paiioHa paboTt pa3BuTa CPaBHUTENBHO cinado.
CenbCKOXO34MCTBEHHBIE  YrOJlbsl  3aHMMAKOT  HE3HAYMTENbHBIE  IUIOIAIM U
pacnpocTpaHEHbI Ha 3anaje paiioHa padoT.

Hacenenue, B OCHOBHOM, 3aHSTO B CEIBCKOM XO35MCTBE, MEHBILIASI €I0 YaCTh —
B JIECHOM U JIepeB00OpabdaThIBaIOIEH MTPOMBIIILIEHHOCTH.

Bo3MoxHOCTh HaiimMa pabounx Ha MecTax IMPOU3BOJACTBA pPabOT OYECHBb

orpannveHa. Bo3smoxkeH HaeM pabouuX TOJIHKO HET€OJOTUYECKUX CIEITUATBHOCTEH.

1.1.6. Iyt cood1IeHns1

[IpoTsKEHHOCTH aBTOIOPOT MO IPYyIIIAM:
e achanbrupoBanHsbie | rpynmnsl — 45 kM;

e rpyHToBble Il rpynmnel — 35 km;
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e rpyHtoBsie III rpymnmsl — Bce ocTanbpHBIE.
Paccrostaue ot r. Tomcka no ¢. bakuap — 200 km.
Kareropust npoxoaumoct - xopomasi — 10%, yaosnerBoputenbHas — 20%,

mioxas — 40%, ouens mioxas — 30%.

1.2. O030p paHee NPOBeIEHHBIX I'€0JIOTOPa3BeI0YHbIX PA00OT
1.2.1. I'eonornyeckasi U3y4eHHOCTH paiioHa padoT

[TepBbie CBefeHUSI O TEOJOTHU paiioHA MPOCKTUPYEMBIX padOT IMOSBWINCH B
945 r. B.II. KazapunoB (1960) Bwickazanm mpeANOJIOKEHUE O BO3MOXKHOCTH
oOHapy>KeHUsI B MPUOPEKHO-MOPCKUX OCaJKaX Me3030s1 MU KaiHO30s1 BOCTOYHOM
yacTu 3anaaHo-CuOupcKkoil HU3MEHHOCTH OCAJOYHBIX PyJ JKelie3a, MapraHia H
AMIOMUHUA. JTa TUIIOTEe3a MoATBepaMwiIach B T. KonmameBo npu OypeHUH ONMOPHOU
ckBaXHHBI B 1950 r. ObUIM BCKPBITHI JiBa TOPU30HTA OOJIUTOBBIX >KEJE3HBIX PYI
KPYIHOTO  >KeJIe30pyJHOr0 OacceilHa, BIOCIEACTBMM HAa3BaHHOTO  3amajHo-
Cubupckum. IlepBoe ommcaHue ATHX PyH, MO KEPHY OMOPHOM CKBa)KWHBI, OBLIO
caenaHo corpyaHukamu tpecta 3ancubnedrereonorus u E.B. lllymunosoit (3COAH
CCCP) B 1951 1. OtnmenbHble 00pa3ipl pya ObUIM TOABEPTHYTHl XUMHUYECKOMY
aHanM3y, IIOKa3aBIIEMy TMPOMBINIJIEHHBIE KonyecTBa BasoBoro xene3a (D.C.
by3ynyukoB u ap. 1951 r.; A. A. bynasiHHMKOBa U Ap. 1956 T.).

Tpectom 3amncubuedrepaspenka, 3amagHo-CubupckuMm, HoBocuOupckum,
KpacHOSpCKUM T€0JOTHYSCKUMH YIIPABICHUSIMH Ha 3TOH TEPPUTOPUHU IMPOBEACHBI
re0JIOTOChEMOUHBIE PaboThl. [0 KpymHBIM PEYHBIM MAaruCTPaSIM IS BBISBIICHUS
He(Te- W Ta30MEePCHEeKTUBHBIX CTPYKTYP ObUIM TPOOYpPEHBI CKBAXXKHHBI TITyOMHOM
400...500 M, yepes 5...10 km apyr oT Apyra.

Ha tepputopun bakdapckoro pynomnposiBI€HUS 3HAYMTEIbHBIE MO 00BEMam
reoJIOTOCHEMOYHBIE M TEMAaTHYECKHe padOThl TPOBOAWINCH B Ppa3HbIC TOJBI
CorosapiM  Cubupckum reodusndeckum Tpectom, CHUUITuMCom, BCEI'EW,
TOMCKMM TMOJIUTEXHUYECKHUM HWHCTUTYTOM, WHCTUTYTOM T€OJIOTHH W TeO(hU3UKU

Cubupckoro otnenenus AH CCCP u apyrumu opranu3anusiMu.

JIuct

17




BonbIIMHCTBO CKBaXXHH MPOXOIUIIOCH B PHIXJION U cl1ab0 CLEMEHTHPOBAHHON
TOJILLE, TOATOMY MMEJIM HU3KHUI BBIXOJ KEPHA, UTO MOTJIO OOYCIOBUTH MOTPEUIHOCTD
B AHAJIN3€ MATEPUAJIOB U HEPABHOMEPHOCTh B U3YUEHHH JKEJIE30PYAHOMN TOJIIIIN.

Bypenue B paiione c. bakuap bakuapckoii naptueit Tomckoit I'PO HTTY (U.B.
CannanoB, A.A. babuH) BbIsIBUIIO HamOoJiee OOTaThli U MEPCIEKTUBHBIN y4acTOK
pacnpocTpaHeHus kene3Hbix pyA. IlouckoBo-pasBenounbie paboThl B bakuapckom
parioHe MOATBEPANIIN HaJu4Yue Py B IajgeoreHoBom bakyapckom ropusonte. B 1958
r. A.A. baOunbim Bbimenenbl 3anangueii  (bakwapckuit) u  Boctounbiii
(ITonpIHSHCKMIA) yYaCTKH.

LeneyctpeMnénHoe M3y4€HHE pPYIAHBIX TOPU3OHTOB  XapaKTEPHU3yeTCs
IIMPOKUM pPa3MaxoM OIpoOOBAaTENbCKUX M TEMAaTUYECKUX padboT. Pe3ynbTaThl
ocsemeHbl B padorax M.II. Haropckum u W.b. CanganoseiM, M.I1. Haropckum u
FO.II. 3aituenko, A.C. Kanyrunsim, C.A. Ckpo6oBsiM (1957 1.), A.Il. bepiHUKOBBIM
u A.W. ®aneessim (1958 1.), E.S. ToproxunsiM, A.A. babunsim u A.C. JloHUYE€HKO
(1958 r1.). Uzywancs cocraB pyA. bwUio ycTaHOBIEHO, YTO B HHUX BXOJIST
THJIPOOKHUCIBI JKeJie3a, 00JIOMOYHbIE MHUHEPAJbI, JKEIE3UCTbIE XJIOPUTHI, CUIEPUT U
IJIAyKOHUT.

B psiae HayuHbIX paOOT paccMaTpuBaiCs F'€HE3UC KEJE3HbIX PY/I.

B 1964 rony Cubupckum otaeneauem AH CCCP  onyOnmkoBaHa
KOJUIEKTUBHasA paboTa «3ananno-Cudupckuii sxene30pyiHbii 6accelin». B Hell naHbl
000O01IeHNE TIaBHEHIINX MaTepUajJoB U CBEICHHM, XapaKTepU3YIOLIUX 3arajHo-
Culbupckuii xene30pynHbli 0acceiiH B 1eaoM W bakuyapckoro pynonposiBICHHS B
YaCTHOCTH.

B 1967 rogy Cubupckum otneneanem AH CCCP onmyOnukoBaHbl MaTepHaIbI
uccienoBannii M.B. HukomnaeBoil, nocBsmEHHbIE bakyapCKoMy MECTOPOXKIACHUIO
OOJIMTOBBIX JKEJIE3HBIX PY/.

B nawane 2000-x romoB, Onaromapsi XOJaTalCTBY TOMCKHX YYEHBIX U
reosioros, B quiie A.K. Masyposa, H.{. Tumenko, B.A. Jlomapenko, B.I'. Ememiena,
[.IO. bosipko, MUHHUCTEPCTBO TPHUPOAHBIX pecypcoB PD oOparwsio BHHUMaHUE Ha

«TOMCKHCEC) KCJICZHBIC PYyAbl WM BBIACIWUIO CPCACTBO AJIA IPOBCACHHA ITOHMCKOBO-
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oreHOYHBIX pabor. B smBape 2001 t. Tomckoii TopHOMOOBIBAMOIICH KOMIAHUEH
(TomI'’TIK) mox pykoBoactBom M.C. IlapoBmHYaka ObUIO MPOBEIEHO IOW3yUCHUE
bakuapckoro pynonposiBienus. OnpoOoBaHa TNEPCIEKTUBHAS TEXHOJOTUSA J0OBIYU
pyasl — ckBaxkuHHAS TuapoAoOsya. B 2008 r. Obuta mo6siTo mepebie 1000 T pymbl
(TexHosoruyeckass npo0a) W MpoM3BEJEHA IpeABapuUTeSibHAs OllEHKa 3aracoB U
MpOorHO3HbIX pecypcoB. 3ateM B 2012 Pochenmpa Bbeimenun 200 muH. pyOneld Ha
IIPOBEICHHE OLICHOYHBIX paboT Ha bakyapckom Xene3opyAHOM NpPOSBICHHUH, C
LEJIbI0 MOCTAaHOBKHM HM3BJIEKAEMBIX 3allacoB pyAbl Ha TOCyAapCTBeHHbIM OanaHc. B
xozae pabot 2012-2014 roga Ha 3amagHOM yyacTke bak4apckoro JMIEH3MOHHOTO
ydacTka ObUIO MpoOypeHo 14 OlIEHOYHBIX CKBaXXMH M | MOMCKOBas CKBa)KMHA Ha
BOCTOYHOM yudacTtke. Takum oOpa3zom, pasBepHyteie B 2001-2008 1. u
NpoJoJDKAOIIMECS B HacTosee BpeMs paboTel Ha bakyapckom pyaonposiBI€HUU
BHOBb MPUBJIEKIM BHUMAHUE MHOTHX CIELHAINCTOB MPOU3BOACTBEHHBIX U HAYYHBIX
opranuzanuii. [locie JIUTENbHOrO 3aCTOS BHOBb CTallU MyOJIMKOBATHCS PE3YIbTaTh

MCCIIEIOBAHUM 0CaI0UHBIX JKeJEe3HBIX Pyl ToMCcKo# 00s1acTH.

1.2.2. I'maporeoJiornyeckasi M HHAKEHEPHO-Te0JT0THYeCKA N3YYeHHOCTh

paiiona

IlepBast cBomHas paboTa MO THAPOTEOJIOTMU U MEPBBIM KalacTp MOJ3EMHBIX
Bog OOb-Uptbilickoro Mexaypeubs Obutn —omyOiukoBanel B 1939  romy
M.N. KyunnsiMm.

B mnocnenyrommue roapl JaHHbIE TO THAporeosioruu Tomckoit oOmactu
MOMOJIHSUTUCh, B OCHOBHOM, 32 CYET CBEJCHUM, MOIYYECHHBIX MPHU TeOJOTHYECKUX
UCCJIEIOBAHUSIX.

B.A. ®wmmnos, cobpaB u 0000IIMB HOBBIE MaTepUabl MO THAPOTEOJIOTHH,
COCTaBUJI BTOPOM KajacTp moa3eMHbIX BoJ Tomckoii o6mactu (1948).

B 1956r. M.C. I'ypeBuuemM cocCTaBjieHa THJIPOXUMHUYECKAsl KapTa 3araJHo-
Cubupckoro apTe3naHcKoro dacceina.

B 1957-1958 r.r. A.A. babunsiMm u A.C. JIoHUYEHKO B MpOLECCe MOUCKOBBIX

paboT Ha KeJNe3HbIE PyAbl U3YYAIUCh THUIPOTEOJIOTMUYECKHE YCIOBHUS Pa3pabOTKH
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bakuapckoro u IlONBIHAHCKOrO pyIHBIX IIOJE€H, JaH pPacyeT MAaKCUMAJIBHOTO
BOJIONIPUTOKA B MPOEKTUPYEMbIN Kaphep MPHU OTKPHITON pa3pabOTKe KEJIE3HBIX PY/I.

[IpumepHO B ATO K€ BpeMs ObLI COCTABJICH TPETUM KaaacTp IMOJ3EMHBIX BOJT
(I{umages, 1959 r.), B KOTOpOM OBLITH OOOOITICHKI BCE UMEBIIMECS HA ITOT MEPUO]
TUJPOTEOJIOTHYECKNE CKBAKUHBI, B TOM YHCJIE U AKCILTyaTallMOHHBIE.

C 1960 romga ruaporeosIOrHyecKue MCCICAOBAHUS CTAJIM MPOBOJIUTHCS TPU
reoyiornyeckux cbemkax Macmradba 1:200000 (badun, I'ycenpHukoBa, 1964;
['oproxun, berukoBa, 1965; IllamaxoB, bsiukora, 1965). B pesynbraTe 3THX
UCCIIEIOBAaHUM OBUIM  COCTAaBJIEHBI THUJIPOTEOJIOTHYECKUE KapThl, OTBEUAIOIIHE
ko unusaM Macirada 1:500000. Ha stux kapTax nmoka3asbl epBble OT TOBEPXHOCTH
BOJIOHOCHBIE TOPU30HTHI, UX BOJIOOOMIBHOCTh U XUMHUYECKUH COCTAaB.

B 1966—1967 ronax Adonckoii I'.A. u I'epacumoBoit A.C. noa pyKoBOJCTBOM
E.M. CepreeBa npoBoauTCs HHKEHEPHO-TEOJOTHYECKas cheMka Macmrada 1:500000
C  HCHOJIb30BAaHUEM  MAaTEpPUAJIOB  T€OJIOTO-THAPOTECOJIOTHYECKUX  CHEMOK,
nposenenublx  HTTY wu  TIT'Y. B  pesyaprate  pabOT  COCTaBIEHBI
TUJPOTEOJIOTHYECKAass W HMH)KEHEPHOTeOJIOTMYecKas KapThl C  3JEMEHTaMHU
paliOHUpPOBaHUS TEPPUTOPUH. [IpoBenennoe WHXXEHEPHO-TE€0JIOTUYECKOE
palOHMPOBAHUE JIJIA 1I€JIEM MAcCOBBIX HA3€MHBIX BHJOB CTPOUTEIHLCTBA ITO3BOJIMIIO
pa3eIuTh TEPPUTOPUI0O HA PSAJ  CONMOJYMHEHHBIX KaTeropuih (MHKEHEPHO-
ICOJIOTUYECKUE PETUOHBI, MPOBUHIMUM, O00JacCTU, paloHbl U TMOAPANOHBI),
JETATM3UPOBAHO PACIIPOCTPAHEHUE OTI0KEHUM, MMEIOLINUX ONpEIeICHHbIE HHKEHEP-
HO-T€OJIOTUUECKHME  CBOWCTBA.  BrbisicHeHa  reoMopdosiorus,  OCOOCHHOCTH
HEOTEKTOHMYECKONW OOCTAaHOBKH, HW3MEHEHUSI THAPOTrCOJIOTMYECKUX YCJIOBUU B
3aBUCHMOCTH OT I'€0JIOTHUECKUX U TeoMOP(]OIOTHIecKuX (paKTOpOB, HHTEHCUBHOCTH
pa3BUTHUSI W HANPaBJICHHOCTb COBPEMEHHBIX T'€OJIOTMYECKHX MpOoLeccoB. Takoe
palOHMPOBAHUE JIAJI0 BO3MOXKHOCTh  THUIH3AIMM  MHXEHEPHO-T€OJOTHYECKUX
YCJIOBUH U UX OLIEHKH B CTPOUTENIbHBIX LIEISX.

B oruere mpuBeneHO omucaHWe MOBEPXHOCTHBIX BOJ M BOJ 30H a’panuu. B
30H€ HACBHIIIEHUS  HCCJIECAOBAaHbl  BOJIOHOCHBIE  TOPHU3OHTHI  YETBEPTHUUHBIX,

HCOI'CHOBLIX, ITAJICOI'CHOBLIX U BEPXHCMECIIOBBIX OTJIOXKCHUM.
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HSY‘ICHBI NHXCHCPHO-T'COJIOTHIYCCKHC YCJIOBUA, BBIACJICHBI
CTpaTI/IFpaCI)OFCHeTI/I‘-IeCKI/IC THUIIBI, OITMCAHBI COBPCMCHHBIC I'COJIOTHICCKUC ITPOLCCCHI,
BBIIIOJIHCHO HHKCHCPHO-T'COJIOTNYCCKOC paﬁOHHpOBaHHG JJIsA ueﬂeﬁ MaCCOBOI'O

CTPOUTCIILCTBA.

1.2.3. I'eopusnyeckasi MU3y4eHHOCTHb paiioHa padoT

KommiekcHble reou3uyeckiue HCCIEIOBaHUS METOJaMU TPaBHPA3BENIKH,
celicMOpa3BeKU, MAarHUTOpa3BelKd (B OCHOBHOM a’pOMAarHUTOPa3BEelKH) U
AIIEKTPOPA3BEIKM C LEJbI0 PEIICHHs 3ajJad TIeOKapTHUPOBAaHHUS M  IOUCKOB
MECTOPOXKIACHUM YIJIEBOAOPOIOB IMPOBOJAUINCH B pailoHe padoT ¢ koHua 40 Hayana
50r.r. nponuIoro CTOJIETHS.

B paiione bak4yapckoro pyIonposiBjieHUs BBIIIOJHEHBL:

- KOHJUIIMOHHAS TIpaBUMETpUYecKkass cbeMka MacmTadba 1:200000
(Aponog B.I., 1958);

- BBICOKOTOYHAsl ~ a’pOMarHuTHas cbhemMka Macmrada 1:50000 ¢
aspomarautomeTpoM MM-305 Ha AH-2 nmo mupoTHRIM MapumipyTaM Ha BBICOTE
120-150 m ¢ doronpusszkoit (Iloagarop B.U.,1989), Tounocts chremku 1.64 T,
perucrpanus u3MepeHuid B Hu(pPoBOM BHUJI€ HAa MArHUTHYIO JIEHTY U aHAJOrOBOM Ha
TuarpaMMHYyI0 Oymary, usmMmepenue Bapuanuii Ha MBJI-308;

— ceiicMopa3Be[ka KOPPEJIALMOHHBIA METOJ MPUIOMIICHHBIX  BOJH

(KMIIB) macmira6a 1:200000.

1.3. I'eotoruyeckas XapakTepuCcTHKAa 00bEKTa reoJI0ropa3BeI04HbIX
padot

1.3.1. I'eosioruveckoe CTpoeHHE y4acTKa pador

PaiioH mpoeKkTUpyeMbIX pabdOT pacroyiokKeH B LEHTPAJIbHOW YacTH 3amajiHo-
Cubupckoif HU3MEHHOCTH, HMEIONIEH JBYXBSIPYCHOE CTPOEHHUE: CKJIaayaTbli
(GyHIaMEHT TNalle030MCKOr0 BO3pacTa M MEPEKPBIBAIOIIMNA €ro CBEepXy dYeXoll
0CAaJI0OYHBIX M€3030MCKO-KaHO30MCKUX OTJIOKEHUH. Jlst MPOBEICHUSA

MIPOCKTUPYEMBIX pabOT OCOOBIN WHTEPEC MPECTaBISET BEPXHsS YacTh pa3pe3a OT

JIuct

21




MOPOJ ME3030MCKO-KAHO30MCKOT0 BO3pacTa J0 YETBEPTUUHOTO.

B mpenenmax 3amamHo-CuOUpCKOTO Kene30pyaHOro OacceiiHa OTYETINBO
BBIICJISIIOTCSL  YeThIpe Kene30pynHbix ropu3oHTa (HapsiMmckuii, Konnamesckwit,
Teimckuit (uurapunckuil) u bakuapckuii). Ha ydyactke pabot xene3opyaHas ToJIa
Mpe/ICTaBlIeHa IBYMSI TOPU3OHTAMMU:

1. HapLIMCKI/IM TOPHU30HTOM, BXOIAIINM B COCTAB WIAaTOBCKOM CBUTHIL.
2. KonmameBckum TOPHU30HTOM, BXOAAIIHUM B COCTAB CJI&BFOpOIICKOfI CBUTHI.

['eonornueckuii paspe3 B3AT MO MarepuanaM padboT bakyapckoi momckoBo-
pa3BenouHoi maptuu (badun A.A., 1957-1958 r.r) u O6ckoii naptuu ( Kpusenion
A.B., 1979 .).

baxuapckas sicenezopyonas momuya (K,0C) cnaraeTcst 4eThIpbMsI CBUTAMHU:

1. BepxHeMenoBbIC OTIIOKEHHS UITATOBCKOM CBUTHI (Kyip).

2. Cnaeropopckas ceuta (Kasl).

3. T'anbkuncKkas cButa (K, - P1gn).

4. JTronuaBopckas ceuta (Py-ll).

Me3o3oiickas rpynmna

MeJioBas cucrema

Bepxnemenosvie omnoscenust unamoscroti ceumul (Kzlp) peacTaBiIeHbl ecKaMu
pPa3HO3EPHUCTHIMHM, C YAaCTBIMH MPOCIOSMU CEPBIX aJEBPUTO-IIECUAaHBIX, HWHOTJA
apTrUJLTUTONONO0HBIX TNIMH. B KpoBie CBUTHI 3ajieraeT KeJle30pYIHbIH TOPU30HT,
YCTaHOBJICHHbIN Ha riryonHax 187...302 m. Bo3pacT unaToBCKO CBUTHI ONpEENCH
[0 CIOPOBO-TIBLIBIIOBBIM KOMILJIEKCAM KaK TYpOH-KOHBIKCKUHM. BCKpbITas MOIIHOCTD
cBUTHI 20 M.

Cnaseopoockas ceuma (K,Sl) ¢ pa3MbIBOM 3aiieraet Ha OTJIOKCHHUSAX MITATOBCKON
U Tpe/iCTaBlieHa YEPHBIMU M TEMHO-CEPbIMU TJIMHAMM, WHOTJA OMOKOBHMJIHBIMH, C
MPOCIIOSAMHU JKENE3HbIX pyA. PopMUpOBaHWE OTJIOKEHUH CBHUTHI MPOWCXOIUIIO B
MOpCKUX YycioBuAX. Bospact ompeneneH mo MukpodayHe Kak paHHHI KaMIaH.
MorttHOCTE CBUTHI B nipeaenax bakuapckoro pymonposiBieHus 40 m.

Tanvrunckas ceuma (K2 — P1gn) co 3HAYUTEIBHBIM pa3MbIBOM 3alieracT Ha
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HIDKENIeKAIUX OTJIOKEHUAX W TMPEACTaBIC€HA KAaOJIMHU3UPOBAHHBIMU TIIMHAMU,
MeCKaMU TJMHUCTBIMU U JKeNe3HbIMU pyaamu. CTpOeHHE CBUTHI Ha TEPPUTOPUU
MECTOPOXKJACHHUST OYeHb HeoJHOpoAHOe. Ha BocToke MecTOpoxaeHusl mpeodiianaioT
pyIbl, Ha 3amage — MCe(PHUTONMETUTOBBIC XJIHMIOIUTHI C TPOCIOSMH TPABEIUTOB H
necyaHukoB. Bospact omnpenenen mno  Mukpodayne  dopamuHudep —Kak
MaacTPUXT-JaHUK. MOITHOCTh CBUTHI HA y4acTKe uaMepsercs 6...18 M.

Kaiino3oiickas rpynmna

ITasieorenoBas cucreMa

Jhonunsopckas ceuma (P1,ll) Ha ydacTke paboOT yCTaHOBJIGHA BO BCEX
CKBaKMHAX u MpeJCTaBlIeHa 3€JICHBIMH, CEpOBATO-3€JICHBIMU
TOPU30HTAIBHOCIOUCTBIMUA TJMHAMU. B HMX 4YacThl TOHKUE MPOCIOWKUA U JIMH3BI
MECKOB M JIMH3bI, KPEMKUX MECYAaHUKOB CHJCPUTOBBIX M IUIOTHBIX aJIEBPOJHUTOB.
['paBenuThHI ¥ MECUaHUKH Ha CHICPUTOBOM IIEMEHTE B BHJE 0a3ajbHOTO TOPU30HTA
MOIIHOCTHIO 10...20 cM 3aneraroT B MOAOIIBE CBUTHI. [ JIMHBI aprUIITUTONOO0HEIE,
IUTUTYATONM M CclaHIeBaTod TEeKCTyphl. OTIOXKEHUS CBUTHI (OPMUPOBATIUCH B
MOpPCKUX U TpUOpexHO-MOpcKuX (anusax. BospacT cBuThl 1mo MukpodayHe Hu
CIIOPOBO-TIBUIBIIEBBIM OMPEICTICHUEM JATUPYETCS MaJIEOLEH — H0IIEHOM. MOIIHOCTh
B nipeaenax 20,0 m.

IOpkosckas ceuma (P,jr) pacmpocTpaHeHa IMOBCEMECTHO U BCKPBITA BCEMU
ckBaxnHaMu bakdapckoid maptum. Ee cmarator rpaBelHCThIE NMECKH WU TIIMHBI, C
JUH3aMH OyphIxX yrieid. Bo3pacT oTiI0KeHHI CBUTHI, ONMPEEIeH MO3JHUM JOIICHOM
Ha OCHOBaHUU CHOPOBO-TIBUIBIEBBIX KOMIUIEKCOB. MOIIHOCTh KoJieOJaeTcs B
npenenax 20...60 m.

Hosomuxainosckas céuma (Psnm) pactpocTpaHeHa MOBCEMECTHO. ITO O3EPHO-
AJUTFOBUAJIBHBIC OTJIOKEHUS TJIMHUCTOTO COCTaBa. B TlIMHAX yacThie MPOCIOU MECKOB,
a TaKKe IIacTbl Oyporo yrisi MOIIHOCTBIO 10 6,0 M. ANEBPUTHCTHIE TJIMHBI UMEIOT
PUTMUYHYIO TOPU3OHTAIBHYIO HWHOTJA KOCYIO CIIOMCTOCTh, KOTOpas 00oO3Ha4YeHa
paCTUTENIbHBIM JCTPUTOM U CKOIUICHHUEM 4YeIlIyeK CIIOAbl. bypble yriau warie
BCTPEYAIOTCS B BEPXHEM YAaCTU pa3pe3a CBUTHI HA BOCTOKE pailoHa. KpoBiisi CBUTHI

HaxoauTcss Ha riayowHax 70...100 M. Bo3pacT HOBOMUXAIJIOBCKOW CBHUTHI IIO
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CIIOPOBO-TIBUIBIIEBBIM OMNPEACIICHUSIM — BEPXHUM OJUTrOlieH. MOIIHOCTh CBUTHI B
npenenax 75,0 m.

Jlaceprnomomckas ceuma (Pslt) mepexpbiBaeT OTIOKEHHS HOBOMHUXAMIOBCKOM
CBUTHI Ha TayOuHax 50...75 M OT MOBEPXHOCTH 3e€MJIM M MpPEJCTaBICHA MECKaMU C
MIPOCIIOSAMU ~ CEPBIX, CBETJIO-CEPBIX KAOJIWHU3UPOBAHHBIX TIJIMH, AQJIEBPUTOB W
JUTHUTOB. Bo3pacT 1arepHOTOMCKOM CBUTHI IO CIIOPOBO-TIBLIBLIEBBIM ONPEACIICHUSAM
— MO3/IHUM OJUTOIIEH. MOIIIHOCTH CBUTHI 6...22 M.

HeorenoBasi cucrema

MuoneHn

JIopocumosckas  ceuma  (N;ab)  mpexacraBieHa  03epHO-aJLTIOBHAILHBIMU
0o0pa30BaHUSIMHM TIECUYAHO-TJIMHUCTOTO COCTaBa. B MojomiBe CBUTHI BCTPEUYAIOTCS
rpaBUd M TrajbKa. [JIMHBI aNeBPUTUCTBIE C YETKOM TOPHU3O0HTAIBHOM M KOCOM
ciouctocThio. LIBeT rmH roiayboBaTO-CEephIii, a y MECKOB 3elieHOBaThlie TOHA. [lo
CIIOPBO-TIBUIBIIEBBIM KOMILIEKCAM BO3pacT aOpOCHMMOBCKOM CBHUTBI ONpENEsieTcs
MHOLIEHOM. MOIIIHOCTH CBUTHI B nipenenax 15,0 m.

YerBepTHYHAas cUCTEMA

[To cxeme paifoHMpoBaHUSI palioH PadOT OTHOCUTCS K MPWICIHUKOBOW 30HE
(Bactroran-TriMCKuU paiioH).

J0IIeHCTOLCH-HEONJICHCTOLeH, HUKHEe 3BEHO

Cmuprosckas ceuma (QgiSM) pacnpocTpaHeHa TOBCEMECTHO W 3aJieraeT Ha
MMOBEPXHOCTH a0POCHMMOBCKOM CBUTHI Ha TiayomHax ot 0 mo 15 M. CBurta mmeer
JIBy4WIeHHOE cTpoeHue. HIpkHss 4YacTh CJIOKEHa MEJIKO M CPeIHE3EPHHUCTHIMHU
neckaMd W TJIMHAMU, BEpXHSs — TJMHAaMM W CyrMHKamu. WHorma B TUIMHE
BCTPEUACTCS] €AMHUYHBIE TAIbKU KPEMHUCTOro cocraBa. OTIOKEHUS CMUPHOBCKOM
CBUTHI OTHECEHBI K JOIJICHCTOIIEHY HI)KHEMY HEOIUICUCTOLIEHY. MOIIIHOCTh CBUTHI B
npenenax ygactka 1o 15,0 m.

HeormuieiicToneH, cpeaHee 3BeHO

Cyszeynceras ceuma (1QySz) HeOobIMM TUIAIIOM (IO MOIIHOCTH) MEPEKpPhIBACT
OTJIO)KCHHSI CMHPHOBCKOW CBUTHI. OHa BKJIIOYAeT B ce0s paHee BBIJCISIEMbIE B

pailoHe CaMapOBCKYIO CBUTY M IIMPTUHCKO — TA30BCKUE OTIIOXKEHHUS, TOCKOJIBKY BCS
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Tepputopusi ToMCKO#l 00J1aCTH OTHOCHUTCS K NPUJICAHUKOBOW 30HE, a YIMOMSHYTHIC
OTJIOKEHHSI XapaKTEPHBI JJIs1 BHYTPUIIEAHUKOBOM 30HBI.

Cy3sryHckas ToJIIa NpeICcTaBiIeHa ITIMHAMU, CYTJIMHKAMH, CYTIECSIMH 03€PHOTO
OPOUCXOXKACHUA. [ TMHBI W  CYIMNIMHKM  Troily0OBaTo-cephle, TEMHO-CEpEHIE,
KOPUYHEBAaTO — Cepble, KapOOHATHbIE, MECTaAMHU AJEBPUTHUCTBIE C TOPU3OHTAIHLHOU
CJIOUCTOCTBIO, C JIMH3aMHU TIECKOB, MOTPEOCHHBIX MOYB U PEIKOM OOYIJIIEHHOU
pacTUTENbHONW CceTKOHM, (ayHoit octpakon. Cymech CBeTIO W TEMHO-cepas,
TOHKO3EPHUCTAasA, TJIMHUCTAas, TOHKOTOPU30HTAJIBHO W  BOJHHUCTOCIOMUCTAS.
[lanuHOMIOTMYECKUE CIEKTPbl XAPAKTEPU3YIOT XOJIOAHBIE W BIAXKHBIE YCIOBHS
dbopMupoBaHUsST TIOPOJl CY3TYHCKOM Tommu. Bo3pacT Todmu omnpeaesieH 1o
IIOJIOXKEHUIO B pa3pese, KaK CpeHeueTBepTUdHbI. MomHocTs ee 10 15,0 M.

HeonueiicToneH, cpeaHee U BepXHee 3BeHbs

Heonnelicmoyen, cpeonee u  eepxnee  36envsi  (SaQju.y) TMPEICTaBIICHBI
cy0aspaIbHBIMA ~ TOKPOBHBIMH ~ OTJIOKEHUSIMU ~ CYTJIMHKAMH,  JIECCOBUIAHBIMU
CyIJIMHKaMH OypoBaTo-ceporo M KOPUYHEBOIO IIBETOB, MHOIAA KOMKOBAaTOM
CTPYKTYpbl. MomHoCTh 5,0 M.

TI'osiouen

bornomuwie omnoxcenus (0Qp) pa3BUTHI Ha BceX TeOMOP(OIIOTHUSCKIX YPOBHSIX
Y NEPEKPBIBAIOT C Pa3MbIBOM MOPOJBI CMUPHOBCKOM CBUTBHI U CY3ryHCKOM TOJIIIM.
[IpencraBnensl OHU TOPQSIHUKAMU, UIIAMH, cariponesiiMu. B palioHe mpoeKTHpyeMBbIX
paboT BBIIEIAIOTCS 00J0Ta BEPXOBBIE, MMPEUMYIIIECTBEHHO aTMOC(EPHOTO MUTAHUS.
BepxoBsie 000Ta pacnpocTpaHeHbl Ha Bogopasnaenax. [loBepxHOCTh WX BbITyKIas,

NOKpBITa yOooroit cocHoil. MontHocth Topdsinukos 1,0...5,0 m.

1.3.2. I'maporeosiornyeckne ycjaoBus paiioHa pador

I'unporeonorudyeckue yciOBHs pailoHa ONPENEISIOTCS PACIOJOKEHHEM B
10kHOM yacTn CpenHeoOckoro 0acceliHa permoHajIbHOIO CTOKA B COCTaBE 3araHo-
Cubupckoro apre3maHckoro OacceitHa. BoJOHOCHBIE KOMIUIEKCHI MPUYPOYEHBI K
MomHoi (cBeimie 3000 M) TONIIE pPa3TUYHBIX MO JIMTOJIOTMYECKOMY COCTaBY

OCa/IOYHBIX MOPOJ ME3030s1 M KaHO30s1, CJIAratoInX miaTGopMEeHHBIN 4eXO0l.

JIuct

25




BepxHuili TUAPOr€OJOrMYECKUN 3TaX CIOKEH KOMIUIEKCAMHU OTJIOKEHUU
HEOr€H — YETBEPTHUYHOrO M MaJeOTeHOBOro Bo3pacTta. [loazemHbIe BOABI ATaxa
IpecHbIC, HANIOPHO-OE3HAMIOPHBIE M XapaKTEPU3YIOTCS CBOOOJHBIM BOJAOOOMEHHOM.
dopMHUpOBaHUE, XapaKTep MNUTAHUS U Pa3TPy3KH, TEOXUMUYECKash 30HAIBHOCTD
MOJ3EMHBIX BOJ B OTOM 4YacTH pa3pe3a ONpeaessioTcs  JaHamadTHO-
KJIIMMAaTUYECKUMH U TUAPOrpaPUUIECKUMHU YCIOBUSIMH TEPPUTOPHUH.

HuwxHuil rugporeosornyeckuii 3Taxk OOBEIUHSIET KOMIUICKCHI OTJIOKEHUH
MEJIOBOTO W IOPCKOTO Bo3pacTa. Boasl »3Taxka HaxomsaTcs B 0OCTaHOBKE
3aTPYJHEHHOTO M 3aCTOMHOIO BOJOOOMEHA, XapaKTEPU3YIOTCS BBHICOKOHAIOPHBIM
pexuMoM ¢unbTpanuu. OTMEUYaeTcsi yMEHBIIIEHHE BOJOMPOBOJUMOCTH TOPOJ OT
BEPXHUX KOMIUIEKCOB K HUKHUM IIPU OJJTHOBPEMEHHOM YBEJIMUYEHUH MUHEPAIU3ALNH,
TeMIepaTypbl W Ta30HACBHIIIEHHOCTH, a TakXe BO3PACTaHUU KOHIIEHTpaIui
MHUKPOKOMITOHEHTOB.

I'maporeonornyeckre ycioBHUs BEPXHETrO 3Ta)ka MPUBOIATCS MO MaTephaiam
CpPEIHEMACIITA0OHOM  TUAPOreOJIOTUYECKOM  CheMKH. Jlnsg — XapaKTepuCTHUKU
MOA3EMHBIX BOJ HUYKHETO THAPOTEOJOTMYECKOT0 ATa)kKa MCIOJIb30BAHBI PE3YJIbTAThI
WCIIBITAHUM CKBAXXUH MPU MOUCKOBO-PA3BEOYHOM OYpEHUM Ha HE(PTh U Ta3, a TaK¥kKe
MPUBOJATCS MaTEpPUANIbl 10 W3YUYECHHUIO TEPMAJIbHBIX MUHEPAJIbHBIX MPOMBIIIJIEHHBIX
BoJ, Tomckoii o6actu (MBanos, 1998).

B OCHOBY TUAPOr€0JIOTNYECKON CTpaTU(PUKALNH IIOJIOKEH
ctparurpadudeckuid mpuHIUI. OCHOBHBIE TAKCOHOMUYECKUE €IUHUIIBI MPUHSATH B
COOTBETCTBUHU c MPUHIIATIAMHU TUPOre0IOTUYECKOM cTpaTuUKaUU
pa3zpadotanusiMu BCETHI'EO.

BepxHuil ruaporeoJIOru4ecKum 3Tam

IIasieoreHoBbIi (301I€H) - YeTBEPTHUYHBIN KoMIIeke — P,-Q

Booonocnonii  conoyenoewiti  6onommeni  copuzonm (0Qn). BomoBmemaromumu
SABJISIOTCS: TOP( pPa3NMYHOrO OOTAHWYECKOTO COCTaBa M CTENEHU Pa3JIOKCHHUS,
UJoBaThle U 3aTop(oBaHHbIE CYTJIMHKH U cynecu. [Ipeobnanaromast MomHoCcTh 1...5
M. ['myOuna 3anmeranus ypoBHS TPYHTOBBIX Boja u3mensercs ot 0,0 mo 0,5 m.

Koaddumment punsrpanun 0,025...1,89 m/cyr.
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XVUMUYECKUH COCTaB BOJ OOJOTHBIX OTJOKEHUH TMECTpPbIil, B OCHOBHOM
TUAPOKAPOOHATHBIM, pexe XJOpUAHbIM, wmuHepanuzamus 0,03...0,52 /om°.
OtnauyaroTcsi BBICOKMM cojiep)kaHueM obmiero skene3za (mo 12,0 Mr/I[M3) 51
MOBBINICHHON OKUCIISIEMOCTBIO, BETUYMHA KOTOPOU TOCTUTAET 70 65 MrO,/mm’.

Ha Bomopaznenax B 30HE a’paluu paclpoCTPaHEHBI 8000YNOPHbIE JIOKATbHO-
B00OHOCHbIE 20PU3OHMbI, CEA3AHHbIE C BEPXHEUl YACMbIO PA3pe3d CY32YHCKOU MOMU U
cemuprosckou ceumst  (1QySz; 1aQg;sm). TloazeMHbie BOABI 37eCh NPUYPOUCHBI K
OTJICJIbHBIM TI€CYaHBIM M CYNECYAHBIM MPOCIOAM, MAJIOMOIIHBIM, OOBOJHEHHBIM.
MakcumanbHasi MOIIHOCTh BCETO TOPU30HTAa JOCTUTaeT Ha Boaopaszaenax 45 M.
YpoBHu BoABl HaOMOAalOTCs Ha TIyOmHax or 4 g0 12 M, neOuThl BOJBI HE
npessimaoT 0,51 7/c.

BosoHocHbIE TOPU30HTHI, MNPUYPOUCHHBIE K T[€CUAHBIM OTJIOKEHUSIM,
3ajieralonuM B  HHKHEH 4YacTH CMHUPHOBCKOW H  aOpOCUMOBCKOW  CBWT,
pacupoCTpaHEeHbl Ha BCEH IIOIIAAM palioHA. B F0’)KHOU U FOr0-BOCTOYHOM YacTsIX OHU
00bEIMHEHBI ¢ OOBOJIHEHHBIMU MECYAHBIMU OTJIOKEHUSIMHU OJIMTOIIEHOBOIO BO3pacTa
U COCTaBJISIFOT €IMHbIE BOJJOHOCHBIE TOPU30HTHI, MAKCUMaJIbHASI MOIIHOCTh KOTOPBIX
nocturaer 65 M. Boabsl HanmopHO-Oe3HANOpHBIE, YPOBHM YCTAHABIMBAIOTCS Ha
riyounax ot 1,7 go 16,2 M. BomoHOCHOCTh MOpoOJ pa3znudHasi, YAEIbHbIC TEeOUTHI
m3mensitores ot 0,004 mo 2 n/c nmpu moHmwxkeHusx 1...35 m. Kosddurmments
BOJIOIPOBOIMMOCTH KOe6oTest o 100 10 569 M%/cyt. 1o XMMHYECKOMY COCTaBy
BOJbI TPECHBIE THAPOKAPOOHATHBIE, MPEUMYIIECTBEHHO KaJbI[MEBbIE, MarHUEBO-
KaJbLUEBBIC, PEXE HATPUEBO-KalbLMEBble ¢ MuHepanuzauued 0,2...0,56 /om°.
Copnepxanue B BOJIE JKejie3a MHOTAA AOCTUraeT 15 MF/)IM3. B cpennem copepxkanue
xeresa cocrapmser 0,6...4,5 mr/am°. Cojepkanye B BOJE T'yMyCOBBIX BEIIECTB H
OpTraHUYECKUX KUCIOT O0YCIaBIMBAIOT BBHICOKYIO OKHCISEMOCTh 5,8...9,6 mr/om°. B
BOJI€ YaCTO COJICPKUTCS MapraHel B koauuectBax 0,4...2,5 mr/mm’.

Boooynoprulii  10ka1bHO-6000HOCHbIL  1G2EPHOMOMCKULL U HOBOMUXALLIOBCKULL
ecopusonm  (Ps3lt  +  Psnm)  pacmnpoctpaHeH — moBcemecTHO.  OObeauHSET
MPEUMYIIECTBEHHO AJIEBPUTO-TIIMHUCTYIO TOJIILY JarepHOTOMCKON M BEPXHEN YacTH

HOBOMMXaMJIOBCKOU CBUT. Pazgenser  BOJNOHOCHBIE  TOPU3OHTHI HEOTEH-
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YETBEPTUYHBIX  OTJIOXKEHHUM  CMHPHOBCKOM ¥  aOpOCMMOBCKOW  CBUT H
HUKHEOJIUTOIICHOBBIX OTJIOKCHU HOBOMHUXANJIOBCKOM M aTIBIMCKON CBUT. OOmIas
MoimHocTh 70...100 M, monokeHue KpoBiaW OT MoBepXHOCcTH 3emiu 20...60 M.
[IperMylIeCTBEHHO  TJIMHUCTBIM  COCTaB  BOJIOBMEIIAIONIUX  [OPOJ, YacCThIe
banmanpHbIe 3aMelieHus], HU3kue 3HadeHus kodddunuenta gunptparnuu (0,1...0,5
M/CYT) OOYyCJIaBIMBaIOT WX HEOOJBIIYI0 BOJOOOMIBHOCTh. YJEIbHBIN JEeOHUT HE
npesbimiaer 0,1 11/c.

Booonocnoiii  Hosomuxatinosckuti  u - ropkoséckuil - 2opuzonm  (Psnm  +  Psjr)
pacripocTpaHeH noBceMecTHO. OOBbeIUHSIET HUXHEOJIUTOIEHOBYIO TOJIY HIKHEH
4aCTH HOBOMMXANJIOBCKOM U IOPKOBCKOM CBUT. MOIIHOCTh BOJOHOCHOIO TOPU30HTA
BapbUpYyeT B 3HAUUTENbHBIX mpeaenax oT 20 go 60 M. CoOoTBETCTBEHHO, TNTyOHUHA
3asieranusi KpoBiau ot 60 1o 90 M. O6mas moutHOCTh AocTturaeT 70 m. [loactunaror
TOPU30HT MOPCKUE TJIMHBI JTFOJIMHBOPCKON CBUTBHI.

Bonbr Hanopssie. [TonokeHHE CTaTUYECKOTO YPOBHS OT HMOBEPXHOCTH 3EMIIU
ormeueHo Ha miyomHax 0,37...11,9 m. Benmumna mamopa coctaBisier 50...120 wm.
Bo1000uipHOCTh TOPU30HTA KaK MO TUIONIAJHM, TaK U IO pa3pesy, U3MEHSETCs B
3HAUYUTENIBHBIX TPE/esiaXx OT BBICOKOW O HU3KOW B 3aBUCUMOCTU OT JIUTOJIOTHU U
MOIITHOCTH BOJOBMEIIAIOIINX MopoAd. JleOuThl ckBakuH KonebmoTcs ot 2,5 mo 27,5
J/C Tipu TIOHWXKEHUU YpoBHs OoT 2 no 34,5 m u ynensHbix neoutax 0,08...3,4 n/c.
[loBblllIeHHONW  BOAOOOMJBLHOCTHIO ~ O0JaJaeT  HIDKHIS ~— 4YacTh  paspesa.
XapakTepu3yeMblii TOPU30HT SABJISIETCS] HanOoJiee BOJOOOMIBHBIM IO CPAaBHEHUIO C
IpyTUMHA  H obnaaeT  3HAYUTEIBHBIMU  3HAUYCHUSMHU ko3 duireHTa
BOJIONIPOBOJIMMOCTH, JOCTUTAOIIUM BEJIMYUHBI 2585 MZ/CYT. JInst BepxHEH YacTu
paspesa ero 3HaueHue He npesbiimaet 200 MZ/CyT.

Bonpl 110 Ka4ecTBY M CTENEHU MHUHEpPAIU3AIUUA MPECHBIC, THIPOKAPOOHATHBIE
MarHueBO-KajbliMeBble ¢ MuHepaausamuen 0,3...0,7 r/,uM3. N3 HOpMHpyemBbIX
KOMITOHEHTOB COJIEP’KaHME Keje3a B BOJIe BO BceX Mpobax mpesbiaeT Hopmy — 0,3
mr/ qM° 1 coctasisier 1...12 mr/ am°, conepskanue mapranma mpu Hopme 0,1 mr/ am®
cocrasisteT 0,15...1,3 MF/I[MS, MOBBIIIIEHA JXKECTKOCTh BOABI 10 8...10,5 MI-OKB/IM°

(HOpMa 7MF-C—)KB/)1M3). Kpome Toro, 3nu3oauvecku B BOAE BCTPEUYEHBI CIEAYIOIINE
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MUKPOKOMITOHEHTHI (MF/I[MS)I kpemuuii 10...11,4; 6apuii no 0,45; iox 0,18...0,35;
drop 0,1...0,77; Opom 0,36...4,95. CnexrpanpbHbIM aHATM30M OOHAPYKCHBI
MHUKPOKOMITIOHEHTbl B HE3HAYUTEJBHBIX KOJMYECTBaX: CBUHEI, ME/b, HHKEIb,
MOJIHOJIEH, TUTaH, CTPOHIINH, cepedpo, TayUTHiA.

[Tom3eMHbIe  BOJABI  DOLIECH-HM)KHEOJIUTOIIEHOBBIX  OTJIOKCHUW  SIBJISIIOTCS
OCHOBHBIM TEPCHEKTUBHBIM HMCTOYHUKOM IICHTPAJIM30BAHHOTO BOJIOCHA0KEHUS.
['OpH3OHT WMeEeT MOBCEMECTHOE PACHPOCTPAHECHHE, 3HAUYUTEIIBHYI0 MOUIHOCTh H
3alIUIIEH OT MTOBEPXHOCTHOTO 3arps3HeHus. KauecTBO BOJIbI UMEET OTKIIOHEHUE IO
OTJEJIbHBIM TIOKAa3aTelIIM M MOXET OBITh YIYUYIIEHO HECIOXKHBIMU METOJIaMU
BOJIONIOITOTOBKH.

BepxnemeJi0Boii (TypoH) — 301eHoBbIiI kKoMILieke (K-P»)

PacnpocTpaHeH TOBCEMECTHO W OOBEIUHSET OTJIOKEHHUS JIIOJMHBOPCKOM,
raHbKMHEKOM, CJIaBrOpOJICKOM, HITIATOBCKOHN, KY3HEIOBCKOW (BEpXHHUH MeEl) CBHWT.
JIuToNMmOrMYECKH 3TO TJIMHBI APTHIUIMTONONOOHBIE C TMOJYUHEHHBIMH MPOCIOSIMHU
MECKOB M TecYaHUKOB. [Ipocion mpuypodeHbl K OTJIOKEHUSIM KPOBJIM MIATOBCKOM
CBUTHI UM SBISAIOTCS MPOJYKTUBHBIMHU JKEJIE30pYAHBIMU. BoOJbl NpUypOYEHBbI
MPEUMYIIIECTBEHHO K OTJIOKEHUSIM UTIATOBCKOMN CBUTHI.

OO0mrast MOIIHOCTh KOMILJIEKCa, B 3aBUCHUMOCTHM OT Habopa COCTaBISIOIINX
CBUT, BapbupyeT B npenenax 450...700 m.

Boooynopmuwiit  inmunsopckuit - copuzonm  (Pr,ll) Mopckux  BepxHemaseoreH-
JOIICHOBBIX OTJIO)KEHUM PACHpPOCTPAHEH TIOBCEMECTHO Ha BCEU TEPPUTOPUH
POEKTUPYEMBbIX paboT W 3ameraeT Ha riayouHax 130...160 M. MomHOCTb
BOJOYIIOPHBIX IJIMH OT 5 110 34 M.

Boooynopuwiii - copuzonm  craseopoockou  u - eanvkunckou  ceum  (KySl+Pign).
BonoynopHsbii TOPU30HT, CIIOKEHHBIN MOPCKUMU BEPXHEMEIOBBIMHU -
MaJeoOlEHOBBIMA  OTJIOKEHUSAMH, HWMEET IUIOIIAJHOE pacIpOCTpaHEHUE Ha
omuchIBaeMoi Tepputopun. MomHocTs qocturaet 70 M. I'myOuna 3aneranust KpoBin
ropu3oHTta ot 159 no 220 m.

Booonocnoni  unamosckuit - copuzonm  (Kip)  BEpXHEMEIOBBIX  OTIOKEHUI

pacrnpocTpaHeH MOBCEMECTHO Ha BCEW IUIOMIAAM U 3ajieraeT Ha riyoune 170...290 m
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OT MOBEPXHOCTU 3emiid. MomHocTe ropu3zoHTa 213...250 m. BopoBmemarommue
MOPOJIbI  TIPEACTABIEHBI MEJIKO-CPEIHE3CPHUCTHIMU TIECKaMU €  OTACJIbHBIMU
[JIMHUCTBIMU TIPOCJIOSMHM, HWHOTAA 3HAYUTEIBbHOM MOIIHOCTH M TPOTSXKEHHOCTH.
Bonbl  BBICOKOHAMOpHBIE,  MbE30OMETPUUYECKUII  ypOBEHb B CKBAXKHHAX
yCTaHaBJIMBAETCA BBIIIE MOBEPXHOCTU HA 12 M, 00yciaBinBas caMOU3JIUB CKBOKHUH B
nolMHax pek. Ha Bojopasnenax CKBOKHMHBI HE W3JIMBAIOTCA W YPOBHH
YCTaHABIMBAIOTCS Yy COBPEMEHHOM moBepxHocTh Ha rinyouHax 0,02...4,9 wm.
Hamopnsiit ypoenb 190...250 M, 1ebutsl ckBaKuH Kojieomtores ot 2,4 no 8,08 i/c,
yaenbHble  Aeouthl  coctamisor  0,052...0,49  n/c.  BoaoHOCHOCTH  TOPOJ
CPaBHUTEIJIBHO HEBBICOKAs, KOA(PHUIIMEHT BOAOIPOBOJUMOCTH 5. ..25 MZ/CYT.
XVMMHMUYECKHI COCTaB M MHHEpATU3alMsl TMOJ3EMHBIX BOJ BEPXHEMEIOBOTO
TOpPU30HTA UMATOBCKOW CBUTHI U3MEHSIETCS C TUIYOMHOM OT BOJA THAPOKaApOOHATHBIX
HATPHEBBIX C MHHepanmsaupeii 0,46 T/aM° 10 THAPOKAPGOHATHO-XTOPHIHBIX
HAaTPUEBBIX C MUHEpanu3anueut 1,9 F/,Z[MB. Bonpr markue, pH cpensr 8,5...8,8, obmas
KECTKOCTb HE MPEBBIIACT 2 Mr-3KB/IM°. OTMeYaeTcs VBENHYCHHE (HOHOBOTO
coJiep KaHus MUKPOKOMITOHEHTOB (CBUHEII, IIMHK, MapraHell, Me/lb, TUTaH, BaHAIHM,
Gapuii) 1o 0,1...5 mkr/mv’. ColepkaHue IBYXBAICHTHOTO Kejesa 10 3,7 Mr/am’ .
Ipucyrersyior iox — 0,4 mr/mv’, 6pom — 5,41 Mr/om°. Bomsl XOIOAHBIE, COCTaB

PACTBOPEHHOIO T'a3a — a30THbBIN, METAHOBO-a30THBIM.

1.3.3. I'eopusnyeckasi XapaKTepUCTUKA palioHa padoT

[Terpodusnueckue cBoiictBa mopod ©W  pyd paiiona bakdapckoro
PYJIOIPOSIBIICHHS. B J1TA0OPATOPHBIX YCJIOBUSAX HE H3YyYaIUCh, a CKBaXKUHHBIC
MCCIICIOBAHMUSI, BBITIOJIHEHBI B OTPAHUYCHHOM 00BbeMe B OCHOBHOM MeTojoM 'K u B 7
ckBaxxunax KC, T1C.

Kaxymeecst anekTprudeckoe CONPOTHUBIIEHHUE PBIXJIBIX MHOPOJ ONMPEACIACTCS
KOJIMYECTBOM B TMOPOAE IJIMHUCTOTO Marepuajla M BO3pACTaeT B psAAy TIJIMHA,
CYTJIMHOK, CYNECh, NECOK, TPaBUMHO-TAJICYHUKOBBIC OTJIOXKEHUS OT MEPBBIX €IMHUIL
OMM 110 coTeH — nepBbIX Thicsid OMM. BMemiaroniue pyasl OpoJibl NPE/ICTaBICHBI B

OCHOBHOM MECYAHO-TTIMHUCTBIMH OTJIOXKCHUAMHU C KAKYHIUMCA COIMPOTHUBJICHHUCM OT
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2,5 no 60...80 Om'm , pyanble uHTepBasibl Ha KC oTMedaroTcsi MOBBINICHHBIMU
conpotuBieHussMu Oonee 80 mo 500 Om M, C1abOMOIOKUTEIBHBIMA aHOMATUSIMU
criontanHo# nossipuzanuu I1C 1o 30...40 MB 1 OBBIILIEHHBIM TaMMa-TIOJIEM.

[I10THOCTH TOPOJ MEN-TAJIEOTEHOBBIX OTJIOKEHUU 3anmagHo-CulOupckoi
maTopMbl BapbupyeT B npeaenax oT ~ 1,0 r/em (JIurautsl), 10 2,3 T/CM, KeJIe3HBIX
pya (110 aHAJIOTUU ¢ U3BECTHBIMU OCaJI0YHBIMH MECTOPOKICHUSIMH JKEJIE3HBIX PY]T) —
ot 2,3 110 3,0 r/em®

Poixiyible TE€CYaHO-TJIMHUCTBIE OTJIOKEHUSI HE MAarHUTHBI, WX MarHUTHas
BOCIIPUMMYHBOCTb HE TIPEBBIIAET IIEPBBIX EIUHUII 10° ex.CU. MaruurHas
BOCIIPUUMYHUBOCTh PYJ, BEPOSITHO, MOXKET BapbUPOBaTh B IIMPOKUX MpeaesiaXx OT
JIECATKOB 10 COTEH MEPBBIX THICIY 107 en.CHU.

MarnuTtHoe mone Ha Tepputopud 3anagHo-Cubupckoil miaTdopmbl HeceT
WHTETPANIbHYI0  XapaKTePUCTUKY  CTpoeHUss  ¢GyHAaMeHTa  IUIaTpoOpMbl U
KOHCOJIMIMPOBAHHOW YacTH 3eMHOM KOpBbI B 1eTOM. AHOMaibHbIE 3(PQEKThl OT
OTHOCHUTEJIbHO MarHUTHBIX OOBEKTOB — PY/IHBIX IJIACTOB 3HAUYUTEIILHBIX Pa3MEpPOB B
IiaHe, HO Masioll BepTukanbHOM MomHocTH (10...20 M) 3aTyxaloT Ha BBICOTaX
3QJIETOB TMPU a’POMArHUTHBIX wucciaenoBanusx B 150...200 wmetpoB u 1100
CTAHOBSATCSI MO CBOMM YAaCTOTHBIM XapaKTEPUCTUKAM CXOJHBIMU C aHOMAJIbHBIMH
abdexTamMu 0T TOPOA JOIOPCKOTO KOMIUJIEKCa OCHOBAaHHUSI TUIAT(GOPMBI, HO
3HAYUTEILHO MEHBIIEH aMIUIUTYAbl, JUO0O 3aTYIIEBBIBAIOTCS PETHOHATBLHBIMU

0COOEHHOCTSIMHM MarHUTHOTO IT0JIS.

1.3.4. O011asg reoIoro-3KOHOMHUYECKA MOJAeJb 00bEKTA

bakyapckoe pyIomnpoOsiIBIEHHE BBIIEIEHO B IpeAenax bakdyapcKoro pyaHOro
y3J1a, PacroJioKEHHOr0 B IOr0-BOCTOYHOM YacTH oO0mupHOro 3anagHo-Cubupckoro
Kene3opyaHoro OacceitHa. PynHbpIi  y3e1 TPUYpOYEH K CEBEpHOM  YacTH
OpaxuMaHTUKIMHAIBHOM KymojooOpa3Hoil cTpykTypel (bakuapckoro Bama) wu
OTIOMCKOBaH 18 OypOBBIMM CKBaXXMHAMU MO CYOITUPOTHOMY NMPOdUIIo ¢ marom 2...4
KM ¥ 1o mpodunsM Broib pek ¢ maroMm 10...25 km. [llupuHa omouckoBaHHOM

moiockl — 30 kM, ummHa — 40...50 xM.
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B npenenax bakuapckoro pyaomnposBieHus Hanbojee U3ydeHbl 3amagHblid (¢
HeHTpoM B c. bakuap) u Bocrounslii (paiioH c. [loabIHSIHKA) yYaCTKH.

Pyast bBakuapckoro ropu3oHTa TNpPEICTaBIEHbI IUIOTHBIMH M CBHITYYUMHU
TUAPOTETUTOBBIMU PA3HOBUJIHOCTSMU C COAEpKaHueM BayoBoro kenesa 30...38 %.
Cpennee copepkaHue sxene3a o0mero B pynaax bakuapckoro mnposiBieHUs, IO
JIAHHBIM aHaJIN3a TPYIIOBBIX o0, kosebaercs oT 34.72 no 52 % (npu cpeaHeM
43.09 %) na 3amagaoMm u ot 30.32 no 53.48 % (umpm cpemnem 40.16 %) Ha
BocrounoM. B cmemaHHON TeXHOJIOTHYECKON MpoOe, MPEe/ICTABISAIONIEH OCHOBHBIC
TUIIBI PYJ, CpEJIHEE cojiepKaHue xkele3a coctaBuiio 38.53 % npu pazdpoce ot 26.84
10 41.56 %. IIpu 3TOM, 1OCTaTOYHO OTYETIIMBO HAOJIIOAAETCS, YTO PYyAbl 3amagHOTO
ydacTka OoJiee OoraThl >Kelie30M, TOT/Ia Kak Ha BOoCTOYHOM yyacTke ero MeHbIIE, a
MOBBIIIIEHNE KOHILIEHTPAIIMM OTMEUaloTCs Jiniibh Ha niepudepun. [1o renesucy pyas
MPUOPEKHO-MOPCKUE U JaryHHBIE.

[Iporao3neie pecypcbl bak4apckoro pyaonposiBICHHS, MOACUYUTAHHBIE IO
Kateropuu P; cocTaBistoT 28.6 MIpA.T OpU CpeAHEM cojepkaHuu xkenesza 34.12 % u
no kareropuu P, —23.6 mupa.T.

Hcxons U3 MUHEPaNbHOTO COCTaBa M TEKCTYPHO-CTPYKTYPHBIX OCOOEHHOCTEMN
Py, Ha pyAONPOSIBICHUH BbIAEJIEH 6 TEXHOJIOTUYECKUX TUIIOB PY/I:

1. TInoTHas reTUT-TUAPOTETUTOBAS Pya C CUAEPUTOBBIM IieMeHTOM (1.5 % ot

o011iero oobeMa pyasbl);
2. ['maykoHUT rUapOreTUTOBAs pyAa C CHIECPUT-ICNTOXJIOPUTOBBIM IIEMEHTOM
(7.1%);

3. Cnabo creMeHTHpOBaHHAs THUIPOTETUT-JICNTOXJIOPUTOBAsS pyAa ¢
JIENTOXJIOPUTOBBIM KOPKOBBIM UK Oa3anbHBIM 1ieMeHToM (30.3 %);

4. Cnabo cueMeHTUpOBaHHasi TUIPOreTUTOBas pyAa ¢  0Oa3albHBIM
JIENTOXJIOPUTOBBIM LIeMeHTOM (41.5 %);

5. Cnabo cuieMEeHTUpOBaHHAs TETUT-THAPOTETUTOBAS PyAa ¢ HE3HAYUTEIbHBIM
KOJIMYECTBOM TU3UHTEPUTOBOTO, XJIOPUTOBOTO WJIK CHIEPUTOBOIO KOPKOBO-

crycroBoro uemeHnTa (12.6 %);
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6. Cmabo crieMeHTHUpOBaHHAS TIEPEMbITAs PhIXJIas THAPOTETUTOBAS pyaa ¢ Oa-

3QJIbHBIM JIEITOXJIOPUTOBBIM 1IeMeHTOM (7.0 %).

C mno3unud  BO3MOXKHBIX ~ COBPEMEHHBIX  TEXHOJIOMM  JOOBIYM |
TPAHCIIOPTUPOBKHU 3HAYUTEIBHBIA HHTEPEC MPEICTABISAET NMPUCYTCTBUE B 3alIeKax
00JIbIIOr0 00beMa PHIXJION JKeJIe3HOM py/Ibl, KOTOpas yCTaHOBJIEHa Ha BocTouHOM M
3anagHoOM ydacTKax bakuapckoro pyaonposiBiIeHUS.

Pesynpratel aHanm3a mITyQHBIX MpoO OJAaropofHbIe METAUIbl MOKa3ald
HaJu4yue B HUX 30j0Ta Aa 1,8 /T v miaTuHel A0 127 MI/T. DTH MeTaliIbl MOTYT CTaTh

BC€CbMa 3HAYMMbIMH IIOITYTHBIMHW KOMIIOHCHTAMU IIPpH pa3pa60TI<e JKCJIC3HBIX PYI.

1.4. MeToauka npoBeieHUs IJIAHMPYEMbIX Ie0J10ropa3Bei04HbIX padoT
1.4.1. I'eostornyeckue 3aJa4m U MEeTOAbI UX PeLLICHHUS

LleneBbIM Ha3HAUYEHHE TUIAHUPYEMBIX pa0OT SIBISETCS KOMIUIEKCHAs! re0JIoro-
DKOHOMHMYECKAsl OLICHKA IIPOSIBJICHUS >KEJIE3HBIX pPYyJ HAa OCHOBE COBPEMEHHBIX
reosoro-reo(pu3nueckux MU OypOBBIX METOJOB C BBIJIEICHUEM IEPBOOUYEPEIHBIX
Y4acTKOB, OJIarONpUATHBIX JJis1 npuMeHeHus metooB CI'J[ ¢ moacuerom 3amacos
OCHOBHBIX M IIONYTHBIX KOMIIOHEHTOB KaTeropud C,; M OLEHKOW IPOTHO3HBIX
PECYPCOB MO KaTteropusm P.,.

JUJ1st BBIOJTHEHUS MOCTABJIEHHOTO 331aHUsI HEOOXOAMMO pEUICHUE CIEAYIOIINUX
re0JIOTUYECKHX 3a/1ay:

- COCTABJICHHE U YTBEPKJICHHUE MPOCKTHO-CMETHOU JJOKYMEHTAIUH;

— aHanu3, o0OOILIEHWEe W KOMIUIEKCHAsl HMHTEepHpeTanus HHPOpMalUH,
MOJTy4YE€HHOM MPH paHee MPOBEACHHBIX padoTax;

- U3y4EHHE pa3pe3a OTIOKEHHH OCAJOYHOIO YeXJa C COCTABJICHHUEM
KOMILJIEKTA MajeodauanbHbIX KapT pa3InyHOTO YPOBHS;

- U3y4€HUE Ha ITyOMHY BBISBICHHBIX IPOYKTHUBHBIX 3aJI€KEH;

- IIPOBEJICHUE I€0JION0-TEXHOJIOTHYECKOTO0 KapTUPOBAHUS U OIPEICIICHHE
TEXHOJIOTHYECKHUX CBOMCTB KEJIE3HBIX PYI;

- CO3/IaHHE MOJIEJIEN Fe€0JOTUYECKOTO CTPOEHUS PYAOIPOSIBICHUS;
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— OLIEHKA  30J0TO-TJIATHHOHOCTHOCTH  KEJIE3HBIX pyd C  LEJbI0
OTIpe/IeTICHUS] BO3MOXKHOCTU UX KOMILJIEKCHOTO OCBOCHHS,

— IIOJICYET 3allacoB JKEJIE3HbIX PYJ U MOMYTHBIX MOJIE3HBIX KOMIIOHEHTOB
no kareropuu C; 1 OIIeHKa MPOTHO3HBIX PECYPCOB O KaTeropusiM Pj ;.

[IpoekT NMOMCKOBO-OLEHOYHBIX paboT Ha BoctouHom ywactke bakuapckoro
IPOSIBJICHUS JKEJIE3HBIX PYA COCTOUT U3 3-X 3TAIOB.

| sTam — BKIIOYAET COCTaBICHHE U YTBEPXKJIEHUE IPOEKTHO-CMETHOU
JTOKyMEHTAIlMH, TIOJTOTOBUTEIBHBIN TIepHoJ cOopa, o0000meHns © aHanmm3a
MaTepuajoB  paHee  MPOBEACHHBIX  TI'EOJIOTUYECKUX,  THAPOTe0IOTHYECKUX,
reo(pu3nUecKnx, HHKEHEPHO-TEOJIOTMUECKUX M HAay4YHO-HCCIEAOBATEIBCKUX PaboTC
COCTaBJICHHEM KapT ¢akTudeckoro martepmana macmradbor 1:100 000 — 1:50 000,
KapTOTeK W  KaTaJloroB  CKB&KHWH  KOJIOHKOBOTO  OypeHus,  KaTaJoroB
MUKPO(PayHHUCTHIECKHUX, MATMHOJIOTHYECKHUX, JUTOJOTO-MUHEPATIOTUYECKHUX,
XUMHUYECKUX U IPYTHX aHAJIU30B, IPEIBAPUTENBHBIX KapT U CXEM I'€0JIOTUYECKOTO 1
reopU3NYECKOro COACPIKAHUS.

Il sTam — cocToMT H3 KOMIUIEKCA Te0JIOTO-TeOQU3NUECKUX paboT u
COMPOBOXAAIOIINUX  UX  JAaOOPAaTOPHBIX, KaMEpaJbHBIX U  aHAJIUTUYECKUX
uccienoBaHui. BKIIOUaeT reojlorMyecKyt0 peKOTHOCYHPOBKY OypoBble pabOThI ¢
npumeHenueM komiuiekca ['IC, onpoOoBaHue KepHa CKBaKMH Ha Pa3IM4HbIC BUIbI
aHaJIN30B, JJa0OPaTOPHBIEC UCCIIETOBAHMUSL.

Il 3Tanm — BKIIOYAET OKOHYATENIbHYI0 KaMepajJbHYI0 00pa0OTKy MOJYyYEHHBIX
MaTepUajoB, COCTABIIEHUE OTYETA C MOJACYETOM 3alacoB U I'€0JI0r0-3KOHOMHUYECKOM

Y COLMAIbHO-A)KOHOMUYECKON OLEHKON TEPPUTOPHUH, 3aLIUTY OTUETA.

1.4.2. [lepeyeHb NPOEKTHPYEMBIX Ie0JIOT0Pa3BeJ0YHBIX BUA0B padoT

Iloocomosumenvhvie pabomwvl BKIIOUYAOT cOOp U 000OIIEHHE MaTepUalioB
IPEIIIeCTBYIOUIUX HCCIEAOBAHUN C 1IE€NbI0 KOHKPETH3alWW W YTOYHEHHS 3ajad,
omnpenesneHubiX ['eon3aananuem.

Komnnexc mono-eeodesuueckux u mapkuieioepckux pabom MPOSKTUPYETCS C

1eJIbI0 00eCTIeUeHUs JIABHOW Pa30MBKH, MPUBSI3KH, 3aKPEIUICHUSI W OOCITYy>KHBaHUS
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CKBa)KUH, MPOQHIIEH 1 TOUEK re0PU3NIECKUX HAOIIOICHUH.

Onpobosanue none3nvix uckonaemvix. B ckBaxkmHax omnpoOyeTrcs KepH.
KepHoBble mpoObl OTOMparoTCs C€ y4yeToM JJWHBI  peica, pas3felibHO 10
pasHOBHIHOCTSM mopoa. OObenuHeHue B OJHY MpoOy KepHa W3 JABYX W Ooiiee
CMEXKHBIX pEHCOB He nomyckaercs. IIpu BBICOKOM BBIXOAE KEpHA WU JJIMHE perica
Ooonmee 1 M BO3MOXKEH OTOOp HECKOJBKHUX MMpoO u3 oaHOoro peiica. Ilpu sToMm
HEOOXOJMMO YUYUTHIBATh pa3Mepbl MPEAINojaraéMblX pPYAHBIX Ted U Apyrue
OCOOEHHOCTH T'€OJIOTUYECKOTO0 CTPOCHUS PYIHBIX 30H M BMEIIAIONIMX MOPOI.
MuHuManeHblil  JUHEWHBIA BbhIXOA KepHa — 90%. WuTepBansl omnpoOOBaHHS
ONPEAEISAIOTCS HAa OCHOBAaHHWE JIOKYMEHTAIMM W JAaHHBIX KapoTaxka. JIMHEWHbIN
BBIXO/I KOHTPOJIUPYETCS BECOBBIM.

T'eoghuzuueckue uccnedosanus 6 ckeaxcunax (I'MC) — NIpoeKTUPYETCS C UETBIO
JIMTOJIOTHYECKOIO PACWICHEHUS MOPOJ pa3pesa, BBIIEICHUE B pa3pe3e OTAEIbHBIX
IIOJICEYEHUI PYJIHBIX TOPU30HTOB, OLEHKH MOIIHOCTH M KAadecTBa Py, KOPPEIALMH
PYIHBIX TOPHU30HTOB B  TPOCTPAHCTBE MEXAYy CKBaXKMHaMH. [IpoexTom
npenycmarpuBaercs ciaenyromuid kommueke ['MC: kaporax conpotusinenuit (KC),
KapoTaxx mnoreHnuanoB camonoispuzanuu  (IIC), ramma xkaporax (I'K),
KaBEPHOMETPUS U UHKIMHOMETPHUSL.

byposvie pabomsi TPOEKTUPYIOTCS ISl TTOMCKA M OLICHKH IpeIoiaraeMbIX
PYIHBIX 3anexed Ha riayOuHy a0 275 m. CKkBaXHHBI IUTAaHUPYETCS NPOOYpUTH B
npenenax BocTtouHOro yyacrka Ha Iiomaau S KM ceBepHee c. [losbiHsgHKA, rae 1o
paboram A.A. babuna (1958-1959 r.r.), BBISBIEHBl 3aJ€KU PBHIXJIbIX U
C1a00CIIEMEHTUPOBAHHBIX KEJIE3HBIX Py MOIIHOCThIO 3...10 M mnpu cpeaHem
comepkanuu >keneza odbmero 38,6%. Cerb OypeHUs TPUHUMACTCS, COTJIACHO
pexomenaanusm BUMCa 1200x1200 M, 4TO MO3BOJUT OLIEHUTH 3aIachl KEJIE3HBIX
pyn mno kareropusi C, B oObemax oOOYCIOBJICHHBIX TEXHHUUYECKUM 3aJlaHUEM.
[IpoexTHpie Tpoduisi CKBaXXUH BBIHECEHBI Ha KapTty. Kpome TOoro mnpoektom
JOMYCKAeTCsl KOPPEKTUPOBKA MECTOIOJIOKEHUSI OypeHHs] W TIYyOMHBI KaXKIOU

KOHI(pGTHOfI CKBAKMHBI W TPYHIIBI CKBAXXHWH B 3aBUCUMOCTHU OT re0JI0rn4YeCcKomn
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cUTyaluu (M3MEHEHHs] TOJIOKEHUS PYIHOTO Tela, MOJy4YeHUs OTPUIATENIbHBIX
pe3yabTaTOB aHaJIN3a, HOBBIX FeO()U3NUECKUX JaHHBIX U T.II.).

Jlabopamophvie pabomul. KoMILIeKC J1a0OpaTOPHBIX pabOT MPOEKTUPYETCS C
LEJbI0 U3YYEHUS XUMUYECKOTO0, IETPOTrpaduueckoro 1 MUHEPaJIOTHIECKOTO COCTaBa
pya u BMemaomux nopoa. C 3Tol IeNblo MIAHUPYETCs NMPOBENECHUE CIIEAYIOLIUX
BUJIOB JJAOOPATOPHBIX UCCIIEIOBAHUI:

— CHEKTPAIHLHOTO aHAIN3a T€OXUMUYECKUX MPO0;

- MPOOHPHOTO aHAIKM3a Ha 30JI0TO U cepedpo PyAHBIX MPOO;

— CWJIMKATHBIN aHaimu3 (¢ pacin@poBKOi MOTEph MpH MIPOKATIMBaHUE);

— TEXHOJIOTMUECKUX HCCIeA0BaHUN (UCTIBITAaHUI) Py,

- W3rOTOBJICHHE MTPO3PAYHBIX U MOJTMPOBAaHHBIX HUTH(OB || kaTeropum.

Kamepanvuvie pabomer 3aKiIOHarOTCs B MPOMEXKYTOYHOW IMOJEBOM H
OKOHYATeJIbHOM 00paboTKe MOJIyYeHHbIX MAaTEpUajIOB U COCTABIICHUE OTYETA.

Memponozcuueckoe obecneuenue. Ilpu npoBeneHHE MPOEKTHBIX PadOT OyayT
BBITIOJHATCSI M3MEPEHUsI TOJOXKEHUSI CKBAXXUH, IMapaMeTPOB T'EOJIOTUYECKUX T,
pa3MepoB U Beca IMpo0 C TOYHOCTbIO, MPEAYCMOTPEHHOW TEXHUYECKUMHU
WHCTPYKIUSMU IO TPOU3BOJICTBY PabOT M XapaKTepUCTUKaM IPUOOPOB.

Ilpouue pabomul BKIOYAIOT B ce0s cieayroue BB  odopMIIeHHE
pa3MuHBIX JMIEH3UM (Ha mpoBeaeHUEe OypeHHs W KapoTaka CKBaAXKMH U Jp.) U
pa3pemnTeNbHBIX JTIOKYMEHTOB Ha TPOUW3BOJACTBO pPabOT (3E€MENbHBIN OTBOJ,
CHELBOJONONb30BAaHME U T.1.), DKCHEPTU3a MPOEKTHO-CMETHON NOKYMEHTalluu U

pPELEH3UPOBAHNE OKOHYATEIBHOTO OTUETA, IKOJIOTHYECKask HKCIIEPTU3a U TIp.
1.5. Meroauka, 00beMbl M yCJI0BHSA NPOBeieHUs OyPOBBIX padoT

1.5.1. MeToanka nposeaeHus OypoBbIX padoT

CKBa)XHHBI TIOMCKOBO-OIIEHOYHOTO OypeHHsl IUIaHupyeTrcss TpoOypuTh B

2
npenenax BoctouHoro yyactka Ha miomaan 5 kM~ ceBepHee c. [lonbiHsHKA, TAE 1O
paboram A.A. babuna (1958-1959 r1.r.), BBIABICHBI 3aJCKH PBIXJIBIX W

c1a00CIEMEHTUPOBAHHBIX JKEJIE3HBIX PYJl MOIIIHOCTBIO 3 M.
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VYuuteiBas, UYTO  HAWIY4YIIME  TEXHUKO-3KOHOMHYECKHE  PE3YJIbTaThI
MOJY4YaloTCsl TMpU OypEeHHH CKBaXXUH MAaJlor0 JUaMeTpa, B OCHOBY MPOEKTHOU
KOHCTPYKIIUU TOJOXKEHO MOJIy4YeHHEe KepHA MHUHUMAIBHOTO BO3MOXHOTO JUaMeTpa,
JOCTAaTOYHOTO JUTsI TIOJIYICHHS JOCTOBEPHOM T'e€OJIOTHUECKOW MHGOPMAIMK WITH IS
ONMpoOOBaHMS  TOJE3HOTO HCKOMAEMOro. YCTaHOBJIEHO, YTO OOJIBIIMHCTBO
MECTOPOXKJACHUN YEpPHBIX METAJUIOB, MEIM, YIJIs, TOPIOUMX CIIAHIIEB, I[BETHBIX
METAJIJIOB, HEKOTOPBIX PEAKHX M OJaropoAHBIX METAUIOB MOKHO pa3BelbIBATH
WHCTPYMEHTOM MAaJIOTO IMaMeTpa MpHU YCIOBUH MOITYYEHUS! KOHIAUIIMOHHOTO BBIX0/1a
KepHa.

[TprHIMaeM MUHUMAJIBHO-IO0IYCTUMBIN TuaMeTp KepHa Ugmin=32 MM.

Brixog kepHa no pyaHoil 3oHe He meHee 90%, Mo BMemaromiei ToJIe HE

Mmenee 70%.

1.5.2. Pacuer 00beM0OB OypOBBIX padoT

[IpoekTomM mpexycMarpuBaerca OypeHHE O OLEHOYHBIX TI'€OJOTHMYECKHX
CKBaXXUH TnyOumHOM 275 M. bBypenue Oyner mnpou3BOAMTCS TBEPAOCIUIABHBIMU
KOpoHKaMu B ocafounbix nopojax ll...VI xareropuii mo OypuMOCTH C MNOJHBIM
oroopoM kepHa (1650 moronusix m). OcHOBHOUM quameTrp Oypenus — 59 mMM. Yron
HAKIJIOHA CKBaHHBI K ropu3oHTy — 90 .

VYcaoBus OypeHus: CKBaXKHHBI CIEIYIOLIHUE:

1. CkBaXuHbI BEpTUKAJIBHBIE, TPOXOASATCS C IPOMBIBKOM TJIMHUCTHIM

pactBopoM, oOpaboTanubiM KMII.

2. Ilocne okoHuaHusi OypeHUs BO BCEX CKBOKMHAX MPOBOJIUTCS KapOTaK.

1.5.3. I'eos10ro-rexHu4ecKme ycJ0BHs OypeHUsi CKBAKUH

OCHOBHBIMHM (PU3UKO-XUMUYECKUMHU CBOMCTBAMU TOPHBIX MOPOJ, BIUSIOIIUMHU
Ha OypeHue, SIBISIOTCA: MEXaHW4YecKash MPOYHOCTh, YMPYToCTh, IUIACTUYHOCTD,
XPYHKOCTb, TBEPAOCTS, aOpa3uBHOCTH, IJIOTHOCTb, MIOPUCTOCTb,
BOJIONPOHUIIAEMOCTb, TUIBIBYYECTh H YCTOMYUBOCTb.

CoBOKYITHOCTh (PM3UKO-XUMHYECKIMU CBONCTBAMHU TOPHBIX MOPOT OTIPEIEISIET

X OypUMOCTb, T.€. CHOCOOHOCTh TOPHBIX MOPOJ] COMPOTUBIATHCA MPOHUKHOBEHHIO B
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HUX  [OPOJOPA3PyLIAIOLIEr0  MHCTPYMEHTa. bypuMoOcCTh

TOPHOU

MOPO/IbI

XapaKTEPU3yeTCs] MEXAHMYECKOW CKOPOCThIO OypeHUsT — 3HAUEHUEM YIIIyOJICHUS

CKBA’KMHBI 3a CAMHUIY BPCMCHH.

[IpoekTHBIM TEOJOTUYECKUHA pa3pe3 NPEACTaBIE€H TOPHBIMH IOPOJAMH

npuBeIEHHBIMU B Tabmuie 1.1.

Tab6nuna 1.1 — I'eonorudeckuit pazpe3 bakuapckoro xeae3HOPYTHOTO POSIBICHUS

IIPOCJIOSIMA  AJIEBPOJIMTOB U JKEJIE3HBIX DY

Mopossi HNnTepBan

oT 70
[TouBeHHBI cI10i1, TOPP 0 4
Cymnech 4 9
CyrnuHku 9 20
[ TMHBI TUTOTHBIC TTECYAHUCTHIC 20 35
['paBenuCTHII MECOK C TMPOCIOSMU TIUH 35 50
ITecku ¢ npocnosmMu TJIMH, aJIEBPUTOB 50 70
['uHBI ¢ MPOCIOSIMU TTECKOB aJI€BPOJIMTOB 70 145
FJH/IHVBI C TIPOCJIOSIMH TIECKOB TPABEIIMCTHIX, JIMH3BI OYPBIX 145 185
yrieu
[lecyaHuk ¢ MPOCTOSAMHU TJIMH U aJIEBPOIUTOB 185 205
[Tecuanuku TpenMHOBATHIC HA CUIEPUTOBOM IIEMEHTE C 205 975

JIisi TpOeKTUpOBaHWSA KOHCTPYKIIMU CKBaKWHBI HEOOXOIUMO OMPEIETUTh

XapaKTEPUCTUKU M KATErOpHUIo mopo mo oypumoctu. [IpeaBapurensHo onpesensem

paCYETHBIN MTOKA3aTENb:

Pu = 3 'Fn078 'Ka6p )

(1.1)

rae Fy — nnHamuueckas IPOYHOCTH FOPHBIX MOPOJA, ompexaenserca u3 Tadmuuel 1.1

[1]; Kasp — KO dumment abpa3uBHOCTH, onpenensercs u3 Tabmuus 1.2 [1].
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1. CyrnuHku, nepeciauBaHUE TJIMH, MECKOB, aJleBPUTOB Masioabpa3uBHBIX,
ko3dpunueHT adbpasuBHOCTH Ky5, = 0,3; k02D dULMEHT TMHAMHYECKOW NPOYHOCTH
Fr=3,5.

P =33,5%%-0,3 =2.45.
Ha ocHoBanum p,, onpezensieM XapakKTepUCTUKH MOPOIbI 1o Tadsuie 3 [1]:
e kareropus no oypumoctu — I, Il1;
e TtBepmocts 1o lpeitepy (H/mm?) — 100...250;
e kodddurueHT kpenoctu 1o IIpotoapsikoHoBy — 1...2;
® [IpuMepHas MeXaHu4eckasi CKopocTb Oypenus, m/4 — 12.0.

[Topona HeycroitumBasi, JIeTKO paspyliaemasi, pa3MmbiBaemas. Bwixom kepHa
w1aHoBbI 70%, paxtruaeckuii 30%.

2. I'muHBI ¢ TPOCIOSIMU aJIEBPOJIUTOB OypbIX YIJIEH, MECOK TI'PABEIMCTHIH,
k03 dunueHT adbpasuBHocTH Kyg, = 0,4; k03D (DUIMEHT TUHAMHYECKON MTPOYHOCTH
Fp=5.

pu=3-5%%-0,4 =435
Ha ocHoBanuu p,, onpezaensieM XxapakTepUCTUKHU MOPOibl 110 Tadnuiie 3 [1]:
e kareropus no oypumoctu — IV;
e TtBepaocts 1o lpeitrepy (H/mMm?) — 800...1000;
o kod(pduruent kpenoctu mo [IporoassikoHOBY — 4...5;
e [puMepHas MEeXaHH4ecKasi CKOpoCTh Oypenusi, M/4 — 9.

[lopoma wmanoycroifumBasi, JIETKO pa3pyliaemas, cia0o-TpelrHOBaTAas,
yaelbHas KyCKoOBatocTh KkepHa 6...10 mT/m, TmoOKa3aTelnb TpPEIMHOBATOCTH
0,51...1,00. Berxon xepHa mnanoBbiid 70%, dhaktuueckuit 70%.

3. IlecyaHuk ¢ MPOCIOSMU TJIMH U AJEBPOIUTOB, KOAPOUIIMEHT aOpa3suBHOCTH
Kaep = 0,4; k03¢ dumenT nuHaMuuecKoi npoyHoctu k= 7.

pu=37%-0,4=57.
Ha ocHoBanuu p,, onpezaensieM XxapaKTepUCTUKHU MOPOIbI TTo Tabsuie 3 [1]:
e Kareropus no 6ypumoctu — V;

e TtBepaocts 1o Lpeitrepy (H/mMm?) — 800...1000;
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e ko3¢ dunueHT kpenoctu 1no IIpoToapsikoHOBY — 5...6;
® TpHUMEpHas MeXaHWYecKas CKOpOCTh OypeHus, m/4 — 8.

[Toponsr  cpemHeycTOWuYWMBBIC,  pa3pyliaeMble  BHOpamued  CHapsna,
TpEIIMHOBAThIE, YyJAelbHAas KyckoBaTocTh kepHa 10...30 mT/™M, moka3aTeib
tpemmaoBatocty 1,01...2,00. Beixox kepHa mianoserit 70%, dhaktuaeckuit 90%.

4. IlecyaHWKH TpEIIMHOBATHIE HA CHUICPUTOBOM IIEMEHTE C MPOCIOSIMU
alleBPOJIMTOB M JKENE3HBIX pyl, Kod(pduuueHT abpasuBHOocTH K, = 0,7;
K02(p(PULMEHT JTUHaMUYecKol npoyHocTu Fy = 11.

pu=13-11%-0,7=14.3.
Ha ocHoBanuu p,, onpezaensieM XxapakTepUCTUKU MOPoibl 1o Tadnuiie 3 [1]:
e Kareropus no oypumoctu — VI;
e TBepaocts no llpeiinepy (H/MMZ) —2000...3000;
e kod(pduruent kpenoctu no [IporoassikonoBy — §...10;
e [IpuUMEpHas MeXaHW4ecKasi CKOpocTb Oypenus, M/4a —2.14...3.7.

[Topoabpl  cpenHeycTOWUMBBIE,  paspyllacMble  BUOpalued  cHapsja,
TpEIIMHOBAThIC, yJelbHass KyckoBaTocTh KkKepHa 10...30 mT/M, TmoOKa3areb
tpeuHoBaroctu 1,01...2,00. Beixon kepna mianoBsiit 90%, paktuueckuii 90%.

Pe3ynbTaThl cBOAMM B Tabnuity 1.2.

Tabnuma 1.2 — XapakTepuUCTHKU U KaTeTOPUHU TTOPOJI IO OYPUMOCTH

HanmeHoBaHHe TIOPOJ I'mybuna | Mommocts | Kareropus
MOJOIIBBI cnos opoJ

1 2 3 4
[TouBeHHBIH cI10il, TOPP 4 4 I
Cynech 9 5 I
CyrinvnHkn 20 11 I
['M1HBI IIIOTHBIE TTECYAHUCTHIE 35 15 Il
['paBennCThIN TECOK C IMTPOCIOSIMHU TJIUH 50 15 Il
ITecku ¢ mpoCHOsIMHU TJIMH, AJIEBPUTOB 70 20 Il
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[Tponomkenne Tadmump 1.2

1 2 3 4

['uHBI ¢ MPOCIOSIMU TIECKOB, aJIEBPOJIUTOB 145 75 vV
[ JMHBI ¢ POCIIOAMY TIECKOE IPABEITHCTEIX, 185 40 vV
JIMH3BI OypBIX yrien

[Tecuanuk ¢ MPOCIOSMU TJIMH U 205 20 Vv

AJIEBPOJIUTOB

[Tecuanuku TpenIMHOBATHIC HA
CHUJIEPUTOBOM IIEMEHTE C MPOCIOSIMHU 275 70 VI
AJICBPOJINTOB M JKEJIC3HBIX PY/I

Pyanbsie Tena mpencTaBieHbl OypbIMU  KEJIE3HSKAMH M JKEJIE3UCTHIMU
MeCYaHMKaMHU OOJIMTOBOTO CIJIOKEHHS, OOJIbIIed 4YacThiOo PhIXJIBIMU. bypenue 1o
PYIHOMY TeNy OTHOCHUTCSI K OYpEeHHIO B CJOXXHBIX YCJIOBUAX, TaK KaK B 3THUX
WHTEpBaIax MPeAIoaraloTcs 00Bajbl HEYCTOMUYHUBBIX CTEHOK CKBAXKHH, MOTJIOIICHUE
MIPOMBIBOYHOM KUJIKOCTH U TIPOUYUE OCIOKHEHUS. JIJIsl MOTydeHusl KepHa, MPOEKTHBIM
BBIXOJI KOTOpOro, ImaHupyercss He Hmwke 70% MO0 mMoJe3HOMY HMCKOMAaeMOMYy,
NpeAycMaTpUBAETCSl  MPUMEHEHUE  CHEHHANbHBIX TEXHUYECKHX CPEACTB U
TEXHOJIOTUU OypeHHUSI.

JUist  mepeKkphITUS ~ OTJIOKEHUH, TMPENCTABICHHBIX  TOPQSHUKAMU U
0oTOp(OBaHHBIMU CYTJIMHKAMU, MOIIHOCTb KOTOPBIX JocTUraeT 20 M, IPOEKTUPYETCS
CITYCK KOJIOHBI HaIllpaBJieHUs Ha TIIyOUHY 24 M, KOTOpasi IEMEHTUPYETCS 0 YCThS.

JIns1 3aKpEeIUIeHHs PBIXJIBIX MOPOJI MAJeOreHa U BEPXHEMEIOBBIX OTJIOKEHHI,
CKJIOHHBIX K OOBaJIaM, MOTJIOIIEHUSIM U BOJOIPOSIBICHUSIM, TUIAHUPYETCS] YCTAaHOBKA

TEXHUYECKOM KOJIOHBI 10 TITyOUHBI 75 M.
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2. TEXHOJIOT'USA U TEXHUKA ITPOBEAEHUSA BYPOBBIX PABOT

2.1. Opranm3anun OypoBbIX padoT Ha NPeAbIAYHIMX JTANaxX Pa3BelKH

MECTOPOKICHHUS

BypeHne reonoropa3BelOYHbIX CKBAKMH Ha baK4apckoM Kele30pyJHOM
NPOSIBJICHUH  TMPOM3BOJWIOCH TMEepeABMKHOM OypoBoil  ycranoBkor YKB-511,
ocHamieHHOM cTtaHkoM CKb-5, CMOHTHpOBaHHBIM BMECTE C OYpOBBIM 3/1aHUEM,
AIIEKTPOCHAOKEHHE — OT MEPE/BIKHOW IU3EIbHON 3JIeKTpocTaHIuu. B kadectBe
MIPOMBIBOYHOM KUAKOCTH HCHOJIB30BAJIICA TJIIMHUCTBIM WM 3MYJIbCUOHHBIN PacTBOp,
MPUTOTOBIIsIEMble Ha MecTe OypeHus. CKBaKMHBI ObUTM BEPTHKAJIbHBIC TITYyOHMHOM
400...500 ™, gepe3 5...10 km gpyr or npyra. lIpumeHsiemoe OTEYECTBEHHOE

000py0BaHUE TIO3BOJISLIO TOJTy4aTh BhIxo 1 kepHa 70...80%.

2.2. Bri0op cnoco0a OypeHus CKBaKUH U CIIOC00a yAaJIeHUs IPOAYKTOB

pa3pyuieHus MOPoa Npu OypeHnu

OddexkTuBHOCTH OypeHHsS] Te0JIOTOPa3BEAOYHBIX CKBRXHH CYIIECTBEHHO
3aBUCUT OT cmnocoba paspylleHdus T1opof, crnocoba OypeHus U Tula
MopoJIopaspymiaroniero uHerpymMeHnrta. Ilpu BweiOOpe crmocoba OypeHHs W THIIOB
MOPOJOPA3PYIIAIOIIETO WHCTPYMEHTA HEOOXOJMMO PYKOBOJICTBOBATHCS JTAHHBIMH,
XapakTepu3yrouMu uX S(PGEeKTUBHOCTb, OCHOBHBIMM M3 KOTOPBIX SIBJISIIOTCS:
MEeXaHU4eCKasi CKOpOCTh OypeHHUsi, MPOXOoKa 3a peic, nmpoxoaka [TPU.

[leneBoe Ha3HAUEHHE CKBaXKMH — TIOMCK M OIICHKA J>KEJIE3HOM pyIbl Ha
bakuapckom pynonposiBiieHun. HMcxons W3 TE0J0ro-TEXHUYECKHX — YCIIOBUU,
Ha3HAUYCHUS CKBOXWUHBI U U3 PEKOMEHAAIMH 10 BRIOOPY criocoba OypeHusi, Hanboiee
ONTUMAJILHBIM SIBJISICTCSl BpalaTeabHbIN crioco0 OypeHus. bypenue ¢ npuMeHeHneM

yIapHO-BpalIaTebHOTO crnocoba He 3(PdeKTHBHO, T.K. HEOOXOAMMO TOJIYYaTh

Al1-2069305-21.05.03-6C-3115-2017-01

WM. | /lucm Ne dokym. [lodnucs | Aama
Paspad. Aebucerxo A.M 06.17 /lum. /lucm /lucmob
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TexHonozua u mexHuka npobedeHus
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IpeICTaBUTENbHbIE 00pa3lbl MOPOJ C HEU3MEHHOM CTPYKTYpol U (U3HKO-
MEXaHUYECKUMHU CBOMCTBaMHU. bypeHne  CKBaXHHBI OYJET OCYIIECTBISIETCS C
0TOOpOM KepHa MO Bcell riayOnHe CKBaXUHBI. JlaHHBIN cr1OcO00 MO3BOJISET MOMYUYUTh
KEpH, U3YYEHHE KOTOPOTO B COYETAHHWM C JAPYTMMHU HCCIEHOBAHUSAMH B CKBAKMHAX
MO3BOJISIET C OOJBIIONW TOYHOCTBIO W JOCTOBEPHOCTHIO TMOJCUMTATH 3arachl
MOJIE3HOTO UCKOMAEMOI0, ONPENEIUTD €r0 KAYECTBO U YCIOBUS 3AJIETaHHUS.

[Ipu OypeHun CKBaXHHBI JUIsI OOECHEUEHUs] LUPKYISALUA OYUCTHOTO areHra
OyJeT UCIIOJIb30BaThCs MpsiMasi CXemMa MPOMBIBKH.

B kauecTtBe OuMCTHOrO areHta OyAeT MCHOJIb30BaThCSA TIMHUCTBIA PACTBOP.
[Ipr »3TOM, HMCXOIA W3 MNPEANOJAracMbIX OCJIOKHEHWH, IUIOTHOCTh pacTBOpa B
npouecce OypeHus Oyner KoppektupoBarbes. ClieqyeT OTMETUTh, 4YTO JJIs
oOecrieueHus: 0€3aBAPUNHOCTH MPOXOAKUA CKBAXKHHBI, MO KAXKIOMY XapaKTEPHOMY
UHTEPBANy OCJOXHEHHM, MOMUMO HEOOXOAMMOM IUIOTHOCTH, PACTBOP JOJKEH
o0namaTe mMapaMeTpaMH COOTBETCTBYIOIIMMHU JaHHBIM  YCIOBUSIM  OypeHus

nocpeacream I[O63BJ'I€HI/I$I Pa3JIMYHBIX PCAICHTOB.

2.3. Pa3pa0oTka THIIOBBIX KOHCTPYKIIMU CKBAXKHH

KoHCcTpyKIns CKBaXKUHBI OTpakaeT CMEHY IMAMETPOB 10 MHTEpBAJIlaM CTBOJIA,
KOJIMYECTBO M TJIYOMHY CITyCKa KOJOHH OOCagHBIX TPyO W MX AHAMETP, a TaKKe
WHTEPBAJIBI IIEMEHTUPOBAHUS 3aTPyOHOTO MMPOCTPAHCTBA.

KoHcTpykIiust CKBaXXHHBI 3aBUCUT OT (PU3UKO-MEXAHUYECKUX CBOMCTB TOPHBIX
MOPO/JI, ClIararolIuX TIeO0JOTUUECKUN pa3pe3, TIYOMHBI WX 3ajeraHusi; KOHEYHOTO
JMaMeTpa CKBKUHBI M TITyOMHBI CKBaXKUHBI; IIEJIM U CIIOc00a OypeHus.

Takum oOpa3zoM, Tpu BBHIOOPE KOHCTPYKIIUHM CKBAKHHBI OIMPEIACIISIIONTUMU
(daKkTOpamMu CITy)aT Te0JOTHICCKUE YCIOBUS U HOMEHKIIaTypa TEXHUIECKUX CPEIICTB.

JlnameTpbl CKBa)KWHBI BBIOMPAIOTCS U3 yCJIOBHs obecreueHus 3PGHEeKTUBHOTO
pelIeHus] TOCTABICHHON 3a/1auu (TI0JyYeHHEe KaueCTBEHHOM MpoObl B HEOOXOAMMOM
KOJIMYECTBE, MPOBEICHNE KOMIUIEKCa HAMEUCHHBIX HAOIOICHNH, HCCIIEOBAHU ).

JIisi CHWKEHWsS MaTepUabHBIX W (DUHAHCOBBIX 3aTPaT CKBAKHHY CIEIYET

COOPY>KaTh C UCMOJIB30BAHUEM IO BO3MOXKHOCTU MeHbIIuX nuametpoB [IPU u Tpyo.
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MuHUMaTbHBIE TOTTYCTUMBIE THAMETPhI CKBAXXUH MPUBENCHHBI B Ta0wmie 2.1.

Tak xak 1oJIC3HBIM HUCKOMAaeMbIM BaanpCKoro PYAOIIPOABIICHUA ABJIACTCA KCIIC3HAA

pyZa, TO MPUHUMAaeM MUHUMAJIBHO-IOIYCTUMBIN TUaMeTp KepHa dy ymin = 32 MM.

Tabnuna 2.1 — PekoMenganuu mo MUHUMAIbHO JOMYCTUMBIM TUaMETpaM KepHa B

3daBUCHUMOCTH OT THIIA MCCTOPOXKACHUA U ITIOJIC3HOT'O UCKOIIAECMOT'O

['eneTn4eckue TUIIBI

[TpompbllIeHHBIE TUTIBI Py

Pekomenayempiit
MHUHUMAJIBLHBIN

MECTOPOKICHUN (TTOJIE3HBIX HCKOTTAEMBIX ) IaMeTp KepHa,
dk min, MM
XPOMUTOBBIE 22
Co0cTBEHHO TUTAaHOMAarHETUTOBBIC 32
MarmMaTu4cCcKkue MEJTHO-HUKEIEBBIE 32-42
pEOKOMETAIbHbBIC 32
[lerMaTUTOBBIE PENKOMETAIIBHBIE 42-60
JKeJIe3HbIE 32
KonTakToBo-
MOJIHOIEHO-BOJIb(PpaMOBbIE 32-60
METacOMaTUYECKHE
(ckapHOBBIC) MCIHEIC 32
pyasl apyrux metamioB (Au, Pb, Zn) 32
30510TBIE 22-32
['mpporepmanbHbIe
ypaHOBaHAIMEBbIC 22
YKEJIE3UCThIE KBAPLUTHI 32
MetamoporenHbIe | 341010HOCHBIE KOHIIIOMEPATHI ¢ 32

ypaHoM

I[J'IS{ OIIpCACIICHNA MUHUMAJIIbHO BO3MOKHOI'O BHYTPCHHCTO AMaMETPa KOPOHKH

Dg min uictionnbzyeM popmyiy:

DB min — dk min + Aa

2.1)

rae A — yMEHbIICHHE AUaMETpa KEPHA B 3aBUCUMOCTH OT KaTETOPUHU TOPHOM MOPOAbI

o OypUMOCTH.
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OpueHTUPOBOYHO A MOXKET OBITH OTpeesieHa 1Mo (GopMyIIe:

A =20-8Inf, (2.2)
riae f— kareropus mopoj mo oypumocts (f = 6, In6 = 1,794).
A= 20-8In6=20-28-1,794 = 5,65 mm.

JIns  HEOAHOPOAHBIX  MOPOJ MEPEMEKAIOIIUXCS 0  TBEPAOCTH,
c1a0OCBA3aHHBIX U TpenmHoBaThix VI kateropuut mo OypHUMOCTH PEKOMEHIYIOTCS
texHuueckue cpeactra takue kak: T/AH-2, JIKHT-BII, KCCK, 12C, KT'K.

D& min = A min+ A =32 + 5,65 =37,65 MM.

Hcxons u3 nojiydeHHBIX 3HAYECHUN U OCJIO0KHEHHBIX T€OJOTMYECKUX YCIIOBUU,
a Tak ke JJia obecrieueHus: 6e3aBapuitHOCTH OypOBBIX PabOT, MPUHUMAEM KOHEUYHBIN
TuaMeTp CkBaxuHbl Dec = 76 MM U BbIOMpaeM HaumOoJiee palliOHATBHBIA CHAPS JUIs
MOJYYEHUs] HEOOXOJMMOrO BBIXOJAa KEpHA C BHYTPEHHUM JIHAMETPOM KOPOHKHU
Dg =44 mm — IKHT-BII-O0.

Ha ocHOBe reosioro-TeXHMYECKUX yCJIOBUH M THMAMETPa KEpHA MO MOJIE3HOMY
MCKOIAaEMOMY MPOECKTUPYEM KOHCTPYKIIMIO CKBAYKHHBI.

B untepBazne ot 0 1o 24 M OypeHue mpou3BOAUTCS KOPOHKOM quamerpom 112
MM. [Tociie oTOypuBaHus HHTEpBaia yCTaHABIMBAIOTCS 00CaIHbIE TPYOBI TMAMETPOM
108 MM 1o rmyOuHBl 24 METpOB, 3aTpyOHOE MPOCTPAaHCTBO B uHTepBasie 0-24 M
TaMIIOHUPYETCS [IEMEHTHBIM PAaCTBOPOM (HAMPAaBJIAIONIAs KOJIOHHA).

B wunrepBane or 24 ngo 75 M OypeHHE MNPOU3BOAUTCS TBEPAOCIIABHOM
KopoHkoi gmamerpoM 93 wmwm. I[locie npoxokaeHuss HHTEpBa O0Ca)KUBACTCA
oOcamHbIMU TpyOaMu auameTpoMm 89 MM, 3aTpyOHOE MPOCTPAHCTBO TAMIIOHUPYETCS
LIEMEHTHBIM  pacTBOpoM B uHTepBasie 65-75 M. CocraB pacTBopa A
TaMIOHUPOBAHUS: MOPTIAHALIEMEHT 3aTBOPEHHBIN B TEXHUUECKOUN BOJIE.

bypenne B wuHTepBasie ot 75 o 205 M NpoOM3BOAUTCSA TBEPAOCILUIABHOMN
KOPOHKOW TUaMETPOM 76 MM.

Bypenne B unTepBanme ot 205 g0 275 M OpOU3BOAUTCA JBYKOJOHKOBBIM
cHapsaom JIKHT-BII-0 quamerpom 76 mm.

TumnoBass KOHCTPYKIMS CKBaKHUHBI [IJI1 JIAHHBIX TEOJIOTUYECKUX YCIOBUIA

MpUBEJECHA HA pUCYHKeE 2.1.
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Pucynok 2.1 — Tunoast KOHCTpYKIHS CKBaKUHBI
Onucanve CKBaXUH MHU(PPaMU MO Pa3IUYHBIM KJIACCUDUKALUSAM:
Knaccudukanus mo Koznmosckomy E.A.:
b Il (24;75) a (75)
Knaccudukauus BUTPa:
275 T 76 11 24 (93H) 75 (89H)
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2.4. BoiGop 0ypoBOii YCTAHOBKH

PannonanbHbiii BBIOOp OypoBOTO 00OpYJOBaHUS BO MHOTOM OINpEIEsIET
3aTpaThl BpPEMEHM U MaTEpUAIbHBIX pECypCcOB Ha OypeHHE CKBAXKUHBI H,
CJIeI0BAaTEIbHO, SKOHOMUYECKUE MTOKA3aTEeNIN OypeHHUS.

BypoBbie yCTaHOBKM cieAyeT BbIOMpaTh HE3aBUCHMO OT IUIYOMHBI C YYETOM
KOHKPETHBIX T€0JIOTO-TEXHUYECKHX YCJIOBUM, KOHEYHOTO IWAaMETpa CKBAXKUHBI U
METO/I0B OypeHus Uil TOJydeHHUs Hanlojiee BBICOKMX TEXHHKO-DPKOHOMHYECKUX
nokasaresnied. OIUH U TOT ke OypOBOH CTAaHOK, BXOJSAUIMI B KOMIUIEKT OypOBOM
YCTaHOBKU (WS cama OypoBasi yCTaHOBKAa) B 3aBUCHUMOCTH OT YCJIOBUU U METOIOB
OypeHHs MOXKET ObITh 3(PPEKTUBHO UCIIONB30BAaH B JOCTATOYHO LIMPOKOM JHMAINIAa30HE
TIIyOUH.

Jiist Oypenusi CKBakuH ryOuHOM 10 300 M MIMPOKO MCTIOIB3YETCS YCTaHOBKA
YKb-3, koTOpast BBITYCKAaeTCs B IEPEABUKHOM M CAMOXOJHBIX BAPUAHTAX.

Camoxonnas OypoBas ycraHoBka YKb-200/300C mnpeagHazHadueHa st
OypeHusi BEpPTUKAIBHBIX M HAKJIOHHBIX T€O0JOTOPa3BEJOYHBIX CKBAKUH C
MPUMEHEHUEM aJIMA3HOTO U TBEPAOCIIABHOTO MOPOI0PA3PYIIAIOLIEr0 HHCTPYMEHTA.
O6opynoBanue cMoHTHpoBaHo Ha aBTomamuue 3UJI-131 (pucynok 2.2). Ha mraccu
aBTOMOOWUJISI PACMOJIOKEHbI OypoBOil cTaHOK ¢ jguseneM Mapku JI37E, wmaura,
TpyOOpa3Bopot, OypoBoii Hacoc. Mauta CBapHOW KOHCTPYKUMH (U3 YTOJIKOB)
OCHAallleHa JIBYXpPOJIMKOBBIM KPOHOJOKOM W CBEYEHNPUEMHUKOM JUIsl YCTaHOBKHU
OypHUIBHBIX TPYO 0€3 y4acTHsi BEpXOBOTO paboyero.

ITepenBuxHas yCTaHOBKa YKB-200/30011 MpeHa3HauYeHa VTS
KOJIOHKOBOTO OypeHUs] BEPTUKAIBHBIX M HAKJIOHHBIX CKBAKHUH B paliOHax C
TPYAHBIMH YCIIOBHSIMH TPaHCIOPTHPOBKU (pucyHok 2.3). [IpuBoj ycTaHOBKH —
nu3enb-daekTpuueckuil. CaHHOE OCHOBaHHME YCTAaHOBKM TMIPEACTaBIsieT co0oil
CBAapHYI0 METANIMYECKYI0 KOHCTPYKIHMIO, HA KOTOPOH CMOHTHpPOBAaHO Bce OypoBOE

000pyZOBaHUE U YKPBITHE.
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Pucynok 2.2 — Camoxoansie OypoBasi yctanoBka Y Kb-200/300C:

1 — OypoBoii cTaHoK; 2 — MadTa; 3 — Tpybopa3BopoT; 4 — OypoBoOii HACOC;

5 — yKphITHE; 6 — KabuHa; / — TUIAPOIUIUHIP
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Pucynok 2.3 — [lepenBuxnas Oypoast ycranoBka Y Kb-200/300:
1 — 6ypoBoii cTaHOK; 2 — MauTa; 3 — TpyOoopa3BoOpoT; 4 — CAHHOE OCHOBAHUE;
5 — kapeTka; 6 — MoTyaBTOMaTUYECKHIA 371eBaTop; 7 — OypoBOi HACOC;
8 — anexTpuueckuil mkad; 9 — ykpoitue; 10 — ruAPOIMIHHIID;

11 — nuzenb-reHepaTop
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JInst maHHBIX YCIIOBHMI BbIOMpaeM mepeaBmkHyto ycraHoBky YKB-200/30011,

TaKk Kak paiioH MPOEKTHPYEMBbIX pabOT HAXOJUTCS B TaeKHOM 3a00JI0UEHHOU 30HE,

MNEPCABUKCHUC 110 KOTOPOMY CaMOXOﬂHOﬁ YCTAaHOBKH BCCbMa 3aTPYAHCHO.

TexHuyeckue  XapaKTEPHUCTUKH

YKB-200/300IT npuBeaensl B Tadauie 2.2.

NEPEeIBIKHOW  OypoBOW  yCTaHOBKH

Tabnuna 2.2 — rexanyeckue xapakrepuctuku Y Kb-200/30011

[TapameTpsl 3HavyeHus
['myO6una Oypenusi, M
@93 MM 200
@59 Mmm 300
HauvayibpHbIi [uaMeTp CKBaKMHBI, MM 132
Y105 HaKJI0OHA BpaIaTes, Tpaayc 70-90

bypoBo# ctaHOK

CKB-200/300

YacToTa Bpamiatenisi, 00/MUH:
| tmanason
II ninamnaszon

100-1500
80-1170

Cucrema nogauu OypoBOTo CHapsija:

FI/II[paBJ'H/I‘-IeCKaSI C aBTOIICPCXBATOM

MaxkcumanpHOe ycuiue nojgaun, KH

BHU3 30

BBEPX 40
BypoBotii Hacoc Hb3-160/6,3
TpyOopa3zBopoT PT-1200M
bypoBas maura: MP-6
['py3onoabeMHOCTh Ha Kproke, KH:

HOMUHAJIbHAs 20

MaKCcUMaJbHas 32
CkopocTh nojibeMa cHapsiaa, M/c:

MUHUMAJIbHAS 0,39

MaKCUMasIbHas 6
MomaocTts, KBT 30
Macca, xr 10150
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2.4.1. BypoBoii cTaHOK

BbypoBoii cranok CKb-200/300 (pucyHok 2.3) sBIse€TCS UIMUHIACIbHBIM
CTAaHKOM MOHOOJOYHOW KOMIIOHOBKH C TPOJOJBHBIM PACIOJIOKEHUEM JICOSTKA W
CHCTEMOW THApABIMYCCKON moaaun OypoBoro mHctpymenta. Cranok CKB-200/300
KOMITJIEKTYETCSI CMEHHBIMH IIECTEPHIMHU YTJIOBOTO peaykTropa Bpamarens. [Ipu ux
WCITOJIb30BAHUU MOXKET OBITh TMOJIY4YEeHO JBa JHMAlma30Ha YacTOTHl BpaIeHUS
IITWHJETS: BBICOKMNA nuana3zoH (215-1580 o6/mMuHn), Hu3kui nuama3on (140-1060
00/mMuH). CMEHHBIC IMECTEPHU MOTYT JIETKO M3BJICKATHCS W3 Bpariatess 0e3 CHATHSA
€ro CO CTaHKa.

Texnuueckass xapaktepuctuka crtanka CKb-200/300 mnpuBenena B

tabmure 2.3.

7
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Pucynox 2.3 — Bypogoii ctanok CKB-200/300:
1 — snextpoaBurarens; 2 — GpuKIHOH; 3 — KOpoOKa nepenay; 4 — TopMo3a CIycka u
noabeMa; 5 — nedenka; 6 — Bai; 7 — IPYKUHHO-TUPABIMYECKHIN MaTPOH;

8 — Bpamarens; 9 — pama; 10 — Macionacoc
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Tabmuna 2.3 — Texauueckas xapakrepuctrka cranka ¥ Kb-200/300

[TapameTpsl 3HavyeHus
['myO6una Oypenusi, M
@93 MM 200
P59 mm 300
HavanbHblll TUaMeTp CKBaKUHBI, MM 132
Koneunslii tuameTp, MM 93/59
VYron HaKJI0HA CKBaXKUHBI, TP 0-360

Yacrora BparieHus mmuHems1, 00/MUH
| tnanaszon
Il nmanason

140, 277, 513, 808, 1060
215, 389, 690, 1078, 1580

['py3zonoaseMHoCcTh ebeaku, KH
MaKCHUMaJIbHas

32

CkopocTh HaBMBKM KaHaTa Ha OapabaH, M/c

0.69, 1.25, 2.25, 3.5, 5.15

MomtHocTh aABUraTens, KBt 13
Huametp Beaytieit Tpyobl, MM 42
MaxkcumanbHOe ycuiue nojgaun, KH
BHHU3 30
BBEPX 40
JlnuHa Xo1a mogayu, MM 500
Macca cranka 6e3 aBurareis, Kr 975

2.4.2. BypoBoii Hacoc

bypoBoii nHacoc HbB-160/6,3 BXoAMT B KOMIUIEKT OypOBOW YCTaHOBKH

YKB-200/300I1. Hacoc mpemHasHaueH Ui MOAAYM MPOMBIBOUHOM JKUIAKOCTH IMPH

OypeHUHU TeoJIOropa3BeOYHbIX CKBOXHH. TeXHUYECKas XapaKTEepHCTHKa Hacoca

npuBezeHa B Tabnuie 2.4.

Pabora macoca mpum Temmeparype Huxke 0°C gomkHa obOecmeunBaTHCS

YCIIOBHUSIMH, TIPEIOTBPAIIAOIIUME 3aMep3aHue OypOBOTO pacTBOPA.

B kauectBe HpOMBIBO‘—IHOfI KUAKOCTU MOT'YT IPHUMCHATBCA SMYJIbCUHW W BOJA.

Hacoc mpumensiercs A NepeKadyky >KUJIKOCTEH C yJeIbHBIM BeCOM (IJIOTHOCTHIO)

3
10 1,2 r/cM’; BA3KOCTBIO 710 35 ¢, copeprkaHueM mnecka u nuiama 1o 4,5% (1o Becy).
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Tabmuna 2.4 — Texauueckue xapakrepucTuku Hacoca Hb-160/6,3

[TapameTpsbl 3HayeHus
ITogaua, n/MuH
¢ urymxepoM @70 MM 20; 25; 50:; 95; 162
C TUTYHXXEpoM P45 MM 8; 10; 22; 40; 65
YacroTa BpaleHus KOJIECHYaTOro Baia, 00/MUH 32; 38; 81, 147; 249

JlaBnenue Ha Beixoje, MIla

c mryrxxepoM @70 mm 4,5

C TUTyH)XepoM P45 MM 6,3
JlnvHa Xofa miryHxkepa, MM 90
KonmuecTBo mimyHkepoB 3
MomtHocTh ABUrarens, KBt 11
Macca, xr, HE OoJice 676

2.4.4. bypoBass mauTa

YcranoBka YKB-200/300I1 ykomruiekToBaHa wautod 2 Tuna MP-6.
Texnuueckue napamerpbl Mautel MP-6 npencrtasiensl B Tabnuie 2.5. OcHOBaHME
MauThl OINUpaeTcs Ha CTOWKY W Ha QuaHen Bpamartens. Ha Bepxy wmautsl
CMOHTHPOBAaH JIBYXpOJHMKOBBIM KpoHOnok. IlogbemM U  omyckaHue MayThl
OCYUIECTBJISIETCS. C TOMOIIbIO THApaBIMYECKOro IwimHiapa. llpu Oypenun
HAKJIOHHBIX CKBa)XMH (pepMa HAKIJIOHSIETCS MEPHEHAUKYIISIPHO K MPOJOJIBHON ocH, a

IIPU TPAHCIIOPTUPOBKE OHA YKJIAJABIBAETCS BAOJIb MPOJOJIBHON OCH YCTaHOBKH.

Tabnuma 2.5 — Texunueckast xapakrepuctiuka Mautsl MP-6

[TapameTpsbl 3HaueHUs
Pabouast BeIcOTa MayTHI, M 13,5
JlmuHa cBeun, M 9,5
['py3onoabemuocts, kKH 50
VYron HakIIOHA, TpaaycC 90-45
TaneBast ocHacTKa Ix1
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2.5. Bb10Op TeXHOJI0rH4ecKOro 0ypoBoro MHCTpyMeHTa U pacuyer
TeXHOJIOTHYECKHX PeKUMHBIX NapaMeTpoB OypeHust

2.5.1. Bbi6op OypuJbHBIX TPYO

Kononna OypuibHBIX TPyO CIYKHT JUIsl COSIMHEHHUS TOPOI0pa3pyIIa0NIero
WHCTPYMEHTA, pabOTaroOIIeTro Ha 3a00e, ¢ OypOBOU yCTAHOBKOM, CMOHTHPOBAHHON Ha
MTOBEPXHOCTH.

[Ipu  xomoHkOBOM  OypeHMH  uepe3  OypWwIbHYIO  KOJIOHHY  Ha
MOPOIOPa3pyIIAIONINN HHCTPYMEHT, HETIOCPECTBEHHO BO3/ICHCTBYIOIIUN Ha MTOPOAY
320051, MEPEAAOTC OCEBOE YCHIIME, HEOOXOIUMOE JIJIi BHEAPEHUS pa3pyIIaroiInxX
AJIEMEHTOB B TIOPOY, ¥ KPYTSAIIUNA MOMEHT ISl IIPEOAOICHUS CHUJI COTPOTHBIICHUS CO
cTopoHbl 3a00s1. Kpome TOro, kojoHHa OYpHIIBHBIX TPyO SIBISETCS KaHAJIOM JIJIst
MOJIBEICHHS K ITOPOI0PA3PYyIIAIONIEMy HHCTPYMEHTY OUYHMCTHOTO areHTa, ¢ TTOMOIIILIO
KOTOPOTO OCYIIECTBIISICTCS OYMCTKA 320051 OT MPOJYKTOB Pa3pylICHUS U yAalieHUE
MX Ha MOBEPXHOCTH, a TAKXKE /I oxnaxaeHus [1PU.

OpUEeHTHUPOBOYHOE 3HAUYCHHE JIUaMeTpa OYPHIbHBIX TPYO MOKHO OINpPEICIIUTh
U3 COOTHOIIICHUS:

dsr = 0,9 Dk, (2.3)
rae: dgr — auametp OypuibHBIX TPYO; Dckp — KOHEUHBIN TUaMeTp CKBaKUHBI.
dgr = 0,976 = 68,4 MM.

Bribupaem OypuibHbie TpyObl ¢ HuUnmenbHbIM coequHennem CBTH-68
(pucyHOK 2.4) UCXO/Isl U3 PEKOMEHIAIHI 10 BHIOOPY TUIOpa3Mepa OypUIIBHBIX TPYO
(Tabmuua 2.6), AuamMeTp KOTOpPbIX HauOoJsiee NPHUOJIMKEH K OCHOBHOMY IUAMETPY
OypeHusi, 4TO TO3BOJUT CHU3UTH BHOpAIlMd M HCKPUBJICHHE TPYyO B CKBaKHHE.

TexHrYecKue XapaKTepUCTUKH TaHHBIX TpyO MpuBeaeHbI B Ta0muue 2.7.

Tabnuia 2.6 — PekoMeHgamuy mo BIOOpY TUIIOpa3Mepa OypUiIbHbIX TPYO

Huametp ['my6una
TeepnocminaBHoe OypeHue
CKBaKHHBI, MM CKBQKUHBI, M
76 <1200 JIBTM-54, CbTH-68, CbTH-54, 50M3
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Tabnuna 2.7 — TexHuueckue XapakKTepUCTUKHU OypUIIbHBIX TPYO

H i T
apyHEM O Huamerp Macca 1 m JlnmmHa
Tun JUAMETP CTCHKH
HUIIMENSI, MM | TPYOBI, KT TpyOBI, M
TpyOBl, MM | TpPyOBI, MM
CBTH-68 68 4,5 68,5/28 7,05 3;4,5; 6

JlJis TOBBIMIEHUS CpPOKa CHY>KObl TpyO M COXPAHHOCTH HUX Pe3bObI TPYOBI

CMAa3bIBAIOTCS CHELMAIBHON CMa3KoW JUisl TpyO mepes KaKIbIM CITyCKOM OYypHIIbHOU

KOJIOHHEI.

Jlns GopbObI ¢ BUOpalUsIMU  HEOOXOJMMO MCIOJIB30BAHUE CMAa3KH JIs

OypWIbHBIX TPYO, KOTOPYIO HY>KHO HAaHOCHUTh Ha TPYOBI MPHU CIYCKE W HA KAXKIYIO

OypuIIbHYIO TpyOy IIpH HapalIMBaHUU.

Ly

Pucynok 2.4 — CtanbHble OypuiibHbIE TpyObl HUINEIBHOTO COEAUHEHUS:

a — OypunpHas TpyOa; O — HUMIETb TPYOHBIN COeAUHUTENBHBIN (THTIA B);

B — HUNIENb TUMA A; T — MOJYHUIINENb (HUNNenb tuna b);

J — HUIIIICJIIb THUIIA A, € — MOJIYHHUIIIICIIb
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2.5.2. O6caanblie TPYO

Kpenenne ckBaxuH 00caJHBIMU TpyOaMH MPOBOAUTCS JJIsl IPEAOTBPAIIECHUS
OCBITEH 1 00BAJIOB, a TAKXKE JUISI IEPEKPBITUSI MHTEPBAJIOB BOIOMPOsBIeHHs. Bo Bcex
IPOEKTUPYEMBIX CKBKHMHAX IJIAHUPYETCSI IOCA/AKa IBYX KOJIOHHBI 00CaIHBIX TPYO.

B coorBercTBMM ¢ KOHCTPYKIMEH CKBaXXUHbBI M  PEKOMEHIALMUAMH
JUTEpaTypHBIX UCTOYHUKOB, BbIOMpaeM obOcaaHbie TpyObl nuametpamu 108 u 89 Mm
HUINIEIBHOTO COEAMHEHUS (PUCYHOK 2.5).

TexHnuyeckast XxapakTepuCcTUKa MpHUBEACHA B Tabmuie 2.8.

Tpyba Pe3vba

_Hunnene

|
I

e HEHE

L 170 mm

Pucynok 2.5 — O6caanbie TpyObl HUINEIBHOTO COEAMHEHUS

Tabnuna 2.8 — TexHuyeckas xapakTepUCTHKA 00CaTHBIX TPYO HUTITIEIHLHOTO

COCTMHCHHSI
H w/ | H i/ | T
aPY)KHBII/IU apy)KHBII/IU OJIIJ_[II;IHa Pacuernas
O6osmauerme | oY Do) BHYIPCHIII | - TR ) 5 6a | macca 1 m Amaa,
JaMeTp JTaMeTp TpyO®I 1, M
TpYOBI, KT
TPyObl, MM | HUIITIEJISI, MM MM
89x4,5 89/80 89/78 4,5 84x4 9,38 1,5;35
108x4,5 108/99 108/95,5 4,5 103x4 108 1,5;35

JIJist yCeHOro 3aKperyieHUsl CKBaXKUHbBI 00CaJIHBIMUA TPyOaMu MPOBOJIUM JIBa

HE3aBUCHUMBIX OJUH OT JIPYTroro Buja padoT:

1) paboThl, CBsi3aHHBIE C MOJATOTOBKOM OOCagHBIX TPyO K CIYCKy HX B

CKBaXXUHY;

2) paboThI, CBSI3aHHBIE C TIOJITOTOBKOW CaMOW CKBaKHHBI.
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TpyObl yKIaABIBatOTCS B TOM MOPSAKE, B KAKOM OHU OYIyT CITyCKAaThCS B
ckBaxuHny. [lociie n3mepeHus kaxaou TpyObl Ha KOHIE €€, OOpAIIEHHOM K YCThIO
CKB&)KHHBI, JEJIAI0T HAAMKUCh B BUJIE JPOOU, YUCIUTEIh KOTOPOH O3HAYaeT HOMEpP
TpyOBI, a 3HAMEHATENb — JJIUHY TPYOBI B METpax.

Bropoii Bug paboT cBOAUTCS K NMPUBEACHUIO CTBOJIA CKBaXKMHBI B OJIaronpu-
ATHOE JIJISl CITyCKa KOJIOHH cocTosiHue. llepen cmyckoMm 00camHbIX TpyO, CKBaKUHY
MpeayCcMaTPUBAETCSI UHTEHCUBHO MPOMBITh M €CJIM 3TO HEOO0XOJIHUMO, MpopadboTaTh
CKB)KHHY KOPOHKOM (JJ0JIOTOM) COOTBETCTBYIOIIETO AUAMETPA.

Cnyck o6caaHbix TpyO OyAeT MPOU3BOJUTHCS C TOMOIIBIO TPYOHBIX XOMYTOB
W CHCHHAIBHBIX DJIEBAaTOPOB, CBUHUMBaHUE TpyO OyAeT MPOU3BOIUTHCA

IMapHUPHBIMHA WU LOCITHBIMU KJIIOYaMH.

2.5.3. [Ipoxoaka ropHbIX MOPO/I

[IpaBunbHO BBIOpAHHBIE MMAPAMETPhl pPEXKHUMA OypeHUs O00EeCIeUHBaIOT
JOCTH)KEHHE BBICOKUX TMOKa3aTesied OypeHus: MOBBIIIEHUE MEXaHUYECKOH CKOPOCTH,
YBEJIMYEHHUE MPOXOJIKH 3a PEHC U CHUXKEHHE CTOMMOCTU 1 M OypeHus. PexumHbiMu
napameTpaMHM, ONPENEISIIOUIMMU MOKa3aTenu OypeHus, SIBISIOTCA: OceBas Harpyska
Ha KOpPOHKy, d4acrora BpaumeHus I[IPM u pacxox npOMBIBOYHOU KHJIKOCTH.
OnTuManpHBIMM  PEKUMHBIMU [1IApaMETPaMU  CUUTAIOTCA TaKue, IOPH KOTOPBIX
00€eCreynBalOTCsl MaKCUMaJIbHbIE MEXaHWYeCcKas CKOPOCTb OypeHUs M MPOXOJAKa 3a
peiic.

Hcxons U3 KOHCTPYKUMU CKBaXKUHBI, criocob0a OypeHuss U TIeoJIOrM4ecKoro
paspesa (tabnuia 2.9), cinoxennoro nopojamu ll...VI kateropusimu no 6ypumMocTH,
BbIOMpaeM B KayecTBe MOPOAOPA3PYIIAIOIIET0 HHCTPYMEHTA TBEPOCIIJIaBHBIC

KOPOHKH, TUIIOPa3Mepbl KOPOHOK MpuBeieHHbIe B Tabmuie 2.10.

JIucr

57




Tabmuma 2.9 — YcpenneHHbIN reoIornaecKuil pa3pes

HanMeHOBaHHE TIOPOJL I'mybuna | Mommnocts | Kareropus
MO/IOUIBBI cios nopoJ

[TouBeHHsIH cilol, TOpd, CyNech, CyrIMHKH 20 20 1
[lepecnavBanue IKMH, IECKOB, aJIEBPUTOB 70 50 Il
['uHBI ¢ IPOCTOSAMHE TTIECKOB TPABEINCTHIX, 185 115 Y
aJIeBPOJIUTOB, JIMH3bI OYPBIX yIien
[lecyaHuk ¢ MPOCIOSMHU TJIMH U

P 205 20 Y
aJIEBPOJIUTOB
[lecyanuku TpenIMHOBATHIC HA CUACPUTOBOM
LEMEHTE C IPOCIOSMU aJIEBPOJIUTOB M 275 70 VI
KEJIE3HBIX PYIT

Tab6nuua 2.10 — Tunopazmep 11PU o nntepBaiam Oypenus

WNurepBan OypeHus Tunopasmep KOpoHKHU
0-24 M1-112
24-75 M35-93
75-205 CM4-76
205-275 T-Cn-76
JInst  BeIOpaHHBIX KOPOHOK PAaCCUMTBHIBACTCS OCEeBas Harpyska, dacToTa
000pOTOB U THTEHCUBHOCTH MPOMBIBKH.
OceBas Harpy3ka Ha KOpoHKY G (kH) onpenensiercs no dopmyie:
G= Go'np, (24)
rne Gy — yaenpHas Harpy3ka Ha OCHOBHOW pe3ell KOPOHKH, TpUHUMaeMas

COOTBETCTBEHHO CBOMCTBaMm NPOXOAUMBIX IIOPOJ, np — YHUCJIO OCHOBHEBIX PC31OB HIIN

BCTAaBOK B KOPOHKC.
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Yactora BparnieHus: KOpOHKH n (00/MHUH) pacCUUTHIBAETCA 10 hopMyIIe:

_ ZO'VO
= D, ,

n (2.5)

rae Vo — OKpy>XHasi CKOpOCTb KOPOHKH, M/C; D¢ — cpeHuii tuaMeTp KOpOHKHU, M.
Pacxom nmpombiBouHOM kuakocTd Q (JI/MHH) ONIPEAEIICTCS U3 BRIPAKCHUS:
Q=0Dy, (2.6)
II€ q — pacxo]l MPOMBIBOYHON XKUAKOCTH Ha 1 cM JuameTrpa KOPOHKHU, JI/MHUH;

Dy — HapyKHBIIl TMaMeTp KOPOHKH, CM.

VY enpHblE 3HAYEHHSI PEKMMHBIX MapamMeTPOB Ui PAcyeTOB NPUBEICHBI B

Tabmuue 2.11.

Tabmuna 2.11 — Y aenpHble 3HAaUSHHS PEKUMHBIX TAPaMETPOB JIJIs1 BIOPAHHBIX

TBECPAOCILIABHBIX KOPOHOK

o, an

& 18 | 5~ | E 5 2z
s = 5 S o ) . 20
Kareropust | = 3 H s o = ST % 2 S 3 S
K = = T £ T ¢ o g A A
OpPOHKA| moponmo | § .| § o Q R - ® . | X AT
8 o M © m s © < S - o)
6ypumoctu | ol g0 = = O z > 3 &
> E“ Q 8 = > g — X

& > = o e o X

< o= =n & & QO =

= & > ® g
M1-112 I-111 112 73 8 0,5...0,61,5...1,0| 12...8
M5-93 H-1v 93 53 16 0,3...0,61,5...0,8| 12...8
CM4-76 IV-VII 76 58 9 0,5...0,81,5...0,8| 12...8
T-Co-76 | IV-VIII 76 44 12 0,8...1 |1,2...0,7| 10...7
NurepBan 0-24:
G=Ggn,=(0,5...0,6)-8 = (4...4,8) xH;
n =22V - 205D _ (394 216) 06/MuE;
D, 0.0925
Q=q9'Dy=(12...8)-11,2=(134,4...89,6) n/muH.
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WNurepBan 24-75:
G =Gy n,=(0,3...0,6)-16 = (4,8...9,6) kH;

= 20%Vo _ 20:0L5798) _ (410 ...219) 06/MuH;

D¢ 0.073
Q=g Dy=(12...8)-9,3=(111,6...74,4) n/muH.
Nurepran 75-205:
G=Ggn,=(0,5...0,8):9=(4,5...7,2) xH;

= 20Vo _ 20Q05-98) _ (447 .. 239) 06/MuH;
D, 0.067

Q=qDy=(2...8)-7,6 =(91,2...60,8) 1/mMmuH.
Nurepsan 205-275:
G=Ggn,=(0,8...1):12=(9,6...12) xH;

=20V _ 2012°07) _ (400 ...233) 06 /MuH;

N
D, 0.06

Q=9:Dy=(0...7)-7,6 =(76...53,2) n/Mu~.
Pesynbrathl pacueToB 3aHOocMM B TaOsmily 2.12 u BbIOMpacM yTOYHEHHBIC

napameTpbl UCXOJIS U3 XapaKTEPUCTHK 000PYTIOBAHUS.

Tabnuua 2.12 — CBoaHas Tabauua peKUMHBIX apaMeTpoB OypeHust

OceBas Pacxon ITK,
= Yacrora, 00/MuH
= | marpyska, kKH J/MUH
z ~ & o | = r 3
No = = ~ > 8— o) = | g = Sl o | ©
(9 = = = = > |3 ZlS = o< 2 <
/1 ) E S < S £ S| 5 = £ =
= = o | = = = 5 |E Slg S = 5
an) ~ | a [ an) e o = |2 X asi ) Q
E ) = o) o o O o O ~ o as)
| e |2 |E|5|g°%F8°2| 5 |3
= N © ) o | a = S o =
~ =158 > | e ”
1 2 3 4 5 6 7 8 9 10 (11| 12 | 13
N =
S| % =& “ | &
1 024 M1-112 | 112 : - |1 4,5 : : | 277 : <« 95
ps < i N = <
() — N 2
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2.5.4. TexHoJsiorusi 0ypeHus 10 M0JIE3HOMY MCKOIIAeMOMY

[Tomy4yeHue BBICOKOKAYECTBEHHOTO KEpHA M3 TOJIIM MOJE3HOIO0 MCKOMAeMOro
ABJIIETCSI ~ OCHOBHOM 3aJaue€il BCEX IIOMCKOBBIX W Pa3BEAOYHBIX KOJIOHKOBBIX
CKBa)KUH, MO3TOMY NpU OypeHHUU NMPUHUMAIOT BCE MEPHI K TOMY, YTOOBI MOJYyYUTh
HEOOXOJAMMBIN 10 KOJMYECTBY M KaUYECTBY KEpPH, UCIIOJIb3Ysl HanboJiee COBEpIICHHBIE
TEXHUUYECKHE CPEJICTBA U METO/BI €r0 0TOOpA.

Tak kak pyIHbIE Tela MPEACTABICHBI OYPbIMU KEIE3HIKAMU U HKEJIE3UCThIMU
NeCYaHMKaMH OOJMTOBOTO CIOXEHUS, OOJIbIIEH YACThIO PBIXJIBIMU, TPEIIMHOBATHIMU
U cpenHeyctoiunBbiMU. BuiOupaem cHapsan konctpykiuu JIKHT-BII-0, xoTopsiit
NpelHa3HayeH JJid [OJy4YeHUs MpPEJCTABUTEIBLHOTO KepHa TMpu OypeHuu
TBEPAOCIUIABHBIMA KOPOHKaMHU TPEIIMHOBATBHIX, Pa3pyLIECHHBIX, MEPEMEKAIOIIUXCS
nopox IV-VIII kareropuit 6ypumoctu. Benuunna yrimyOku 3a peic gocturaer 2 M
P I0CTATOYHO BBICOKOW MEXaHUYECKON CKOPOCTH OypeHusl.

CHapsn AIKHT-BII-0 (pucyHok 2.6) COCTOMT M3 HapyKHOM M BHYTPEHHEU
KEpHONPUEMHBIX  TpyO, TBEPAOCIUIABHOM  KOPOHKH  OOYpHBAIOIIEr0  THUIIA,
[IAPUKOMOIIIMITHUKOBOTO y3/1a TMOJABECKHM M LUIAMOYJaBiIMBAIOUlel TpyObl ¢

THAPOIMKIOHHBIM NIIAMOOTAEUTENeM. JIJIsi OYMCTKH KEePHOMPUEMHOW TPYyObl OT
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11J1amMa 1ocJie CIycKa cHapsija Ha 32001 peyCMOTPEHa BO3MOXKHOCTb €€ IIPOMBIBKU
yepe3 OCeBOM KaHaj B MEPEXOJHUKE, MEePEKPBhIBAEMBIN Mepe] HavdajlioM OypeHus
IIaPOBBIM KJIAIIAHOM.

B mpouiecce Oypenust 1BOMHBIMU KOJIOHKOBBIMH Ha0OpaMy B KEPHOIPUEMHOU
TpyObe  co3maercss  oOparHas  IUPKYJSALUS, OCHOBaHHas HA  IPUHIMIE
NPUHYIUTEIFHOTO pa3leleHus MPsIMOTO TOTOKAa >KUJKOCTH HETMOCPEACTBEHHO Y
320051 CKBaXHHBI OYpOBOI KOPOHKOM.

B tabnuie 2.13 npuseaensl Texuuueckue xapakrepuctuku JKHT-BII-0.

Pucynox 2.6 — Cxema JIKC c ne Bpamarommumcs kepaonpuemankom JJKHT-BII-0:
1 — nepexoaHuK; 2 — NAPUKOIOIITUITHUKOBAS O1opa; 3 — MIMHUH/IEIb;
4 — mepexoaHNK; 5 — NUIAaMOCOOPHHUK; 6 — HApYyKHAsl KOJIOHKOBAs TPyOa;
[ — KEpHOIIPUEMHHUK; & — KOPITyC KepHOPBATENsL; 9 — MPOBOJIOYHBIE

KEpHO3axBaTbIBaroLume a1eMeHThl; 10 — kopoHnka; 11 — mapoBoii kinanax
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Tabmuma 2.13 — Texnuueckas XapaKT€pHCTHKAa JABOWHBIX KOJOHKOBBIX HAOOPOB

JIKHT-BII-0

[TapameTpsl JKHT-BII-0-59 | AKHT-BII-0-76 | AKHT-BII-0-93

JlnameTp KOpOHKH, MM:

HaAPYKHBIN/BHYTPEHHU I 59/35 76/44 93/59
O6mass nnuHa Habopa, 3600 3400 3400
MM

Macca nabopa, Kr 40 55 70

2.5.5. ITapameTpuTHI NPOMBIBOYHOM KMJAKOCTH

HemanoBaxHbpIM (paKTOpPOM, BIMUSIOIIMM HA Hpouecc OypeHusl, Ha YCIEIHOCTh
CTPOMTEIBCTBA CKBAKHMHBI, MHHMMH3ALHAIO 3aTpAaT BPEMEHHU, MPEIOTBPALLICHUE
aBapuil U OCJOXHEHHH, CBS3aHHBIX C YCTOMYHMBOCTBIO pa3OypHBAEMbIX T'PYHTOB,
SBJISIETCS. TPAaBUJBHBIA BHIOOP TMPOMBIBOYHOM JKUIKOCTH, OYpPOBOIO pacTBOpa,
OTBEYAIOLIETO 32 BCE BBILIEIEPEUNCIICHHBIE (DAKTOPBHI.

B kauectBe OypoBOro pacTBOpa B HalleM ciay4yae OyJeM HCIOJIb30BaTh
IJIMHUCTBIA pacTBOp, HauboJee YCIeuHO NMPUMEHseMBbI Tpyu OypeHUU OCaJ0YHBbIX,
PBIXJIBIX, HEYCTOMYMBBIX, TPEIIMHOBATHIX MOPOJ, KOTOPBIA IO3BOJISET 3aKPENUTh
CTEHKHU CKBaXXMHBI B mpouecce OypeHue. KauecTBO TNTMHOMOPOIIKOB M TIMHUCTBIX
pacTBOPOB M3 HMX 3aBUCUT OT TEXHMYECKUX YCJIOBUU. Bce TIIIMHONOPOIIKU
MOCTABJISIIOTCA B OYMa)KHbIX MelIKax Maccod mo 40 Kr, MEIKH MapKUpYHTCs,
KOKIasg MapTUs TJIMHONOPOINKAa JOJDKHA HMETh IACIOPT C YyKa3aHUEM JaThl
W3TOTOBJICHHUSI W Ka4yeCTBEHHBIX I[IOKA3aTelied TJIMHONOpowmKa. lcrmons3oBanue
TEXHUYECKOU BOJIbI HE TPEOYEeT CrieUabHBIX PEKOMEHIAIU .

HeoOxoaumblii TAMHUCTBIA  pacTBOpP JOJDKEH 001alaTh  CISAYIOINIMMHU
Ka4E€CTBEHHBIMHU ITOKA3aATEISIMU:

— BS3KOCTh — 22 C;
— mmoTtHOCTh — 1.21 T/em®;
- Bomootrmaua — 14 e /30 MUH;

- TOJIIIMHA KOPKU He Oosee 2 MM;
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3.
- crabuipHOCTh — 0.01 T/em”;
- conepxxanue necka — 1%.
JUIss  TIpUTOTOBJICHUS TPOMBIBOYHOM JKHJIKOCTH OyJIeM HCIIOJIb30BaTh

rMHOMemanky MI2-4.

2.6. Peasm3anusi HAMe4YeHHBIX MEPONIPUATHI 10 3aKPENJIEHHI0 CTEHOK

CKBAKHHbBI, CJI0’KEHHBIX HEYCTOMYMBBLIMHU MOPOIAMH

JInst KperieHusl CKBaXXUHBI TPU OYPEHUM Ha TBEPJbIC MOJIE3HBIE MCKOMAaeMbIe
MPUMEHSIOTCS TJIaJKOCTBOJIbHBIE 1EIbHOTSIHYThIE CTAIbHbIE 00CaHble TPYOBI IO
I'OCT 6238-77. Jlns Bbllle yKa3aHHOM KOHCTPYKIIMU CKBa)XMHBI OYJTyT MPUMEHEHBI
oOcamubie TpyOb! qrameTpamu 108 u 89 mm.

TaMIoHUpPOBaHKE T€OIOTOPA3BEOUYHBIX CKBAKUH MPOU3BOAUTCS JIJIS1 PELICHUS
CICAYIOIIMX 3a/lay: 3aKpeIUICHUsI YCThSl CKBAXKHUHBI, T€PMETH3AIMU KOJIBIIEBBIX
3a30pOB MEXIy 00CaHBIMU TPYOaMU U CTEHKAMH CKBa)KUHBI; N30JISIITUN TOPU3OHTOB,
MOTJIONIAIOIINX ~ IPOMBIBOUYHYKO  KHUJKOCTh;  3aKpEIUICHUSI  HUHTEPBAIIOB  C
oOBaMBaOIIUMUCH U JACHOPMUPYIONIUMHUCS  CTEHKAaMU CKBa)KHH, Pa300IICHUS
OTJIEJLHBIX TOPU30HTOB (TUIACTOB) B CTBOJIE CKBAXKUHBI; CO3/IaHUS MCKYCCTBEHHOTO
32005 B CTBOJIC CKBAKUHBI,;

[IpakTnka OypeHHsI T€O0JOTOPa3BEAOYHBIX CKBAXXHH IOKAa3bIBA€T, 4YTO
3 PEKTHBHOCTH PabOT IO TAMIIOHUPOBAHHUIO 00YCIIaBIMBACTCS B OCHOBHOM I'€0JI0TO-
TEXHUYECKUMU YCIOBUSIMU  pa3pe3a MECTOPOXKACHUS, (PUMKO-XUMUUYECKUMU
CBOMCTBAaMH  TAMIOHUPYIOIIMX  MAaTEpUAIOB M  CMECE, HaJuyueM W
COBEPIICHCTBOBAHUEM TEXHUYECKUX CPEACTB MO MPOBEICHUIO TaMIIOHUPOBAHUS U
TEXHOJIOTHEH TaMIOHUPOBAHUS CKBAXHUH. B JTaHHBIX T'€OJIOTMYECKUX YCIOBHUSX
TaMIIOHUPOBAHHUE 3aTPYOHOTO TpocTpaHCTBa TpeOyeTcss B uHTepBanax 0-25 u 65-75
M. TaMmoHnpoBaHue OyJeT MPOU3BOAUTCS MyTEM IPUMEHEHHS TOPTIIaH/IIIEMEHTA.

Kpemnnenue cTeHOK CKBakKWHBI B UHTEpBajie 145-185 M Oymet nmpou3BOAUTHCS

IO CPpCaACTBAM TAMIIOHHMPOBAHHUC OTKPBITOI'O CTBOJIA CKBAKHWHEI.
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2.7. IIpoBepouHbIe pacyeTbl 0ypoBOro 000py10BaHUA

HpOBCI{CHI/Ie pPacdCTOB MO3BOJIICT CACTIATH BBIBOABI O IIPABHIIBHOCTHU BBIGOpa u
Ha3HAYCHUA PCIKHUMaA pa60TLI 6yp0BOFO 060py,Z[OBaHI/I51, cacjarb BBIBOJbBI IIO

ONITUMU3AILIUU PEKUMA €T0 PabOTHI.
2.7.1. IIpoBepo4HbIii pacuyeT MOUIHOCTH MPUBOAA OYPOBOIr0 CTAHKA

[IpuBoa OypoBOro cTaHKa BKJIIOYAETCS B paOOTy WM AJisg OypeHus, WK JJIs
MPOBEJICHUS CITYCKOTObEMHBIX onepanuid. MoIHOCTh NpUBOJA PACCUUTHIBACTCH,
UCXOJI U3 HEOOXOAMMOW MOIIHOCTH Ha OypeHUEe CKBaKMHBI, OOBIYHO Ha KOHEYHOU
riryouHe. CymmapHasi MOIIHOCTB ONpeaesieTcs o (popmyie:

Ng = Nep + Ny + N

p3s (2.7)

rae N, — 3aTpaTbl MOLIHOCTH AJs IpUBOAA OypoBoro craHka, KBt; N,, — MOIIHOCTB
Ha BpalieHue 0ypoBoi KoJIOHHBI, KB; N,,; — MOIIHOCTB Ha paspyuieHue 3a00s4, KBT.
1) Ilomepu mownocmu 6 cmarke
3aTpaThl MOIIHOCTU JJIsl NIPUBOJIAa CaMOW CHJIOBOM KMHEMATHKU cTaHKa N,
(B kBT) HaxonuTcs Kak:

N,=A+B"n, (2.8)
rae A — 3aTparbl MOIIHOCTH B 3BEHBSAX CHUJIOBOM KMHEMATHKH, HE 3aBUCSIIHUE OT
4acTOThl 00OpOTOB MmmMuHAEHA, KBT; B — koadduimenT, yuuTbIiBaromumii 3aTpaThl
MOIITHOCTA B 3BCHBSIX CHJIOBOM KHHEMATHKH, 3aBUCAIINE OT YacCTOThI OOOpPOTOB
mmnuHAens, KBt/(o6/mMun); N — yactora 000POTOB MIMUH/EIS HA KOHEYHOU TIIyOUHE,
n — 389 06/muH (Tabmuua 2.12).

B Tabaune 2.14 s psna CTaHKOB MPUBOISITCS CBEASHUS 110 3HAYEHUSIM

napameTpoB A u B.

Ta6nuna 2.14 — CBeneHus 1o 3Ha4YeHUSM NapaMeTpoB A u B

3HaueHUA

Mapka OypoBOro ctaHka N, kBT
praDYP g A, KBt B, kBt

YKB-200/300 13 0,7 0,0027

JIucr

65




N,=A+B-n=0,7+0,0027-389 = 1,75 kBT .
2) Mownocmo na épawerue 6ypo6oil KOJIOHHbI
3arpaThl MOIIHOCTH Ha BpallleHuEe Bced KOJOHHBI OypoBbIX Tpyo NTp (KBT)

IpY HU3KKUX YacToTax Bpamenus (1o 500 06/MuH) onpeaenstoTcs no Gopmyie:

Ny =K; - Kp - K3 Ky Ks. [2,5 +107%- (0,9 + 0,028) -—(E]‘;’;_le -n183 . [975

(1+0.44-sin0.,) +2-1077 -6 -n- Gy, (2.9)

rae L — nmuna OypoBoit komoHHBI — 275 M; K; — x0o3QuImMent, yauTbIBaronmii
BIUSIHUE  CMa3bIBaloOllel  CIIOCOOHOCTM U AHTUBUOPALIMOHHOTO  JCHCTBUSA
MIPOMBIBOYHOM JKUJKOCTH Ha 3arparhl MoimHocTH (1,10 — mpu npuMeHeHHH
HOPMAaJbHBIX TIMHHUCTBIX pacTBOPOB); Ky — K03 PUIMEHT, yUNTHIBAIOIINA BIUSHHAE
COCTOSIHUS CTEHOK CKBaXKMHBI Ha 3arparbl MomrHoctH (1 — i1 HOpMabHOTO
reosiorudeckoro paspesa); Kz — kosdduuueHT, yduThiBarOUMid BIUSHUE THUIIA
COCIMHEHUN OYpUIBHBIX TpyO Ha 3aTpaThl MOIIHOCTH (1 — [JIS HUMNIMEIBHOTO
coenuHeHus OypwibHBIX TpyO); K; — koadduuMeHT, y4UTHIBAIONINN BIUSHUE
KpUBH3HBI OypWIBHBIX TpyO Ha 3aTparbl MouiHoctd (1,1 — mis OypunbHBIX TpyO
NOBBILICHHOT'O KaueCTBa C HUIMEIbHBIM COEIMHEHUEM WJIM COCTUHEHHEM «TpyOa B
TpyOy»); Ks — koaddunrent, yautoiBaomuii BIUsHIE MaTepraia OypHIbHBIX TPYO
Ha TpeHue TpyO O CTEHKHM CKBaxuHbl (1 — mus cranbHbIX TpyO); 6 — 3a30p MEXIY
CTEHKaMH CKBXHHBI OypWJIBHBIMU TpyOamu, MM; N — 4acTOTa BpalieHus: OypoOBOTo
Bajla Ha KOHEeYHOU riryouHe — 389 06/mun (Tabnuna 2.12); E — Moayns npoaonasHOit
ympyroctH  OypwisHbIX TpyO, krc/em®  (2:10° —  mis  crameHEIX  TpYO);
J — 9KBAaTOpPUANBHBII MOMEHT HHEpIUH OYPUIBHEIX TPYyD, cM’; O, — cpenHui
3€HUTHBIA YTOJI CKBOXKUHBI, Tpaq — 0 rpax;

Goc — yemnue nogaun — 1200 naH; D, — vapyxubiit auametp [TPU — 76 mm.

DKBAaTOpUAJIbHBIA MOMEHT UHEPIIMYU NToniepeyHoro ceuenus bT, cm™:
J = % (d* — d?), em”, (2.10)
rae d — napyxusiii quametp bT, cm; d; — BHyTpenHuii quametp BT, cM.

J =

3,14

~-(6,8* —5,9*) = 4545 cm”
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3a30p MEXIy CTCHKAMHU CKBRXHHBI M OYPHIIbHBIMH TPYOaMH OMpPEIeIIseTCs
o popMmyiie:
§ =051 —dy),Mmm, (2.11)
rjae [l — nmaMeTp CKBaXHHBI, MM; O, — HApYXHBIH AHaMeTp OypUIbHBIX TPYO, MM.

6=05%(76—68) =4 mm.

76
(2:106-45.45)0.16

Np=11-1-1-1,1-1- [2,5 1078+ (0,9 + 0,02 - 4) - . 389185 .

275975 (14 0.44 -sin0) +2-1077-4-389 - 1200] = 0,95 kBrT.

3) Mowmnocmo na pazpyuenue 3a60s.
MomHocTh Ha paboTy mopojopaspyiiaromniero nHcTpymenta N, (kBT) moxer

OBITH ompeseseHa 1o hopmyle:

Au+/4
N, =006, G,."n- ﬁ, (2.12)

rne U, — kodddumment tpeunus, u, = 0,3; [y — HApyXHBIM AUaMETp KOPOHKHU, —
76 mM; [lg — BHYTpEHHUM IHAMETP KOPOHKH, — 44 mM; G, — ycunue nogauu B naH;

N — YacToTa BpalleHus OypoBOro Bajia B 00/MUH.

76+44
195000

N,=0,06-03-1200-389" = 5,17 xBr.
Ng = Nep + Ny + Ny = 1,75+ 0,95+ 5,17 = 7,87 kBr.
MomHoCTh ABUTartess, BelOpaHHOTro OypoBoro arperarta paBHa 13 kBT, uto

JIOCTATOYHO JIJIs1 o0ecredeHus He0OX0IMMON MOIITHOCTH JJis OypeHUs.
2.7.2. PacyeTr MOLIIHOCTH NMPHUBO/JIA HACOCA

MomHOCTh MPUBO/A HACOCA PACCUNUTHIBAETCS MO (POopMyIIE:

N = 2eH (2.13)

1027’

rne Q — momaya OypoBoro Hacoca, — 65 a/mun (1,08 na/c) (tabaumma 2.12);
H — naBneHue Ha BbIKMJAE Hacoca, — 6,3 Mma (64,2 KF/CMZ) (Tabmuma 2,4),

n — oommii KIT1 nacoca (n = 0,8).

10-1,08:64,2
N = —— = 8,5 kBr.
102:0,8
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MortHOCTh ABUTATENS, BBIOpaHHOTO Hacoca paBHa 11 kBT, yTo HOCTaTOYHO

TUTs1 o0ecriedeHusT He0OXO0IMMOM MOIIHOCTH JIJIsI OypeHUSI.
2.7.3. IIpoBepo4HbIii pacuer rpy30n0AbEMHOCTH MAYThI

2.7.3.1. PacueT u BbIOOP cXeMbI TaJ1€BOM CHCTEMbI

TaneBas cucreMa mpeaHa3HAyYCHA I MOJbEMa W IOJJICP)KAHUS Ha BECy
TSDKEJIOT0 OypoBOTO HMHCTPYMEHTA, MPEACTABISIONIAs W3 CeOsl TOJUCIACTHBIN
MEXAHU3M.

Hcxoonvie oannvie:

- JUIMHA KOJOHHEI, L, M — 275;

CpeaHui 3eHUTHBIN yrou, 0, rpag — O;

- KO3 GULMEHT JOI. COMPOTUBIIEHUH, o, — 1,4,

- yaenbHbI Bec [DK, vy, r/em®, — 1,25;

- wmomHocTh aurarens, N, kBt — 13;

- k03 duruenHt neperpysku, A — 1,2;

— Tun MayTel — MP-6;

- rpy3onoabeMHOCTh MadThl, Q, — 50 kH (5098 krc);

- Tpy30moabeMHOCTS edenku, Q,, — 32 kH (3263 xrc);
- tun Oypooro cranka — CKb-200/300;

- BpeMms pa3rona djieBaropa, t —1,8;

- Tunopasmep OypunbsHbix Tpy6 — CBTH-68;

- niuHa cBeud, g, M — 9 (Tabmuna 2,5);

- Macca aneBatopa, m, — 26 xrc (tabmurna 2.15);

- Bec | M OypunbHBIX TpYO, ( — 7.05 krc (Tabnwuma 2.7).

Yucno pabounx BeTBeH omnpeaensercs no Gopmyse:

_ Qwpx
m =k (2.14)

rae Qqy — Harpyska Ha KpIOKE IIPH IOABEME KOJOHHBI OYpHIBHBIX TpPyO W3
CKBaXUHBI, Krc; Q, — rpy3onoabseMHOCTh Jebenku, krc; 1 — KIIJ[ tameBoit cuctemsl

(= 0,966).
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QKpE = QKp.,L[ + G,[La

rae QKp,z[ -
MOBM)KHOTO TPy3a ¢ YIETOM TUHAMUYECKUX CHII, KTC.
14
QKp.,EL = QKp ) (1 + E)’
rae Q. — 4YHCTBII Bec OypoBoro cHapspaa, kxrc; V
aneBaropa corinacio Th (V =

t — Bpems pasrona sieBaropa.
Qszal'aZ'q'L'(

KO3 PUIMEHT,

]]:”‘) cosO, (1+f

rie oy YUYUTBHIBAIOIINI

02 — KOO GUIMEHT JOTIOTHUTIBHBIX CONPOTUBIEHHUH; O,

6. = 0° g — Bec 1 merpa TpyO; vy
tpenus (f = 0.3).

I'I€ G — BEC IMOABHUXXHOI'O pr3&, KIC.
G=m,,
rac m3 — Macca 3neBaTopa, KI'C.

G =26 «krc,

Qszz[al-az-q-L-(

HUIITICJIBHOC

1:’*‘) cosOe, - (1+f - tgHCp)+G] (

(2.15)

BCC 6ypOBOFO CHapsaaga € y4€TOM IUMHAMHUYCCKHUX CHUJI, KI'C, GZL — BCC

(2.16)

— MaX CKOpOCTh HmoJbeMa

2,0 m/c); g — yckopeHHE CBOOOMHOTO TMAJCHUS;

tg0ep), (2.17)

coequHenue bT;

— CpPEIHUM 3€HUTHBIN yTOJI,

— yaenbHbIN Bec metawia; f — kosddunuent

(2.18)
(2.19)
ﬁ) (2.20)

0) +26] - (1+577) =

1,25
Qo = |1-1,4-7,05-275- (1-222) - 1- (1+0,3-
2337,85 xrc,
_ Qxp.x _ 2337,85 = 0,74,
Qnn 3263-0,966

Ha ocHoBaHuM TpOU3BENEHHBIX PAcUYeTOB BHIOMpAEM TajeBYIO CHUCTEMY Ha

npsimoM kaHate TC 0x1.
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2.7.3.2. PacueT HArpy3KH HA MAYTY B CTATHYECKOM COCTOSIHMHU

Jlist TaneBoW cHCTeMbl Ha MPSMOM KaHaTe (KIrc), Harpy3ka Ha BBIIIKY,

ompezensieTcs o Gopmyre:
Q=Q,+P,, (2.21)

rac o, = TTOJIHBIN BEC 6yp0BOFO CHapsiJa B CTATHYCCKOM COCTOSSHUHU:

_ e

Q, =a,qL (2.22)

M

Q. =1-7.05-275- 1_% =1630KrC.
v 7,85

yT-II/ITBIBaSI, 4dTO HaIIpaBJIICHUC HCﬁCTBHH cuili p KU p  IPAKTHYCCKH

BEPTUKAIBHO U B CTATHYECKOM COCTOSIHUU BCE CTpyHBI TC HarpykeHbl paBHOMEPHO,

HpI/IHHMaeM:
p =t (2.23)
m
rae G — Bec noaBmwxkHOro rpysa, G = 29,6 xkrc; P, — ycuiaue B J1€0€J0YHOM KOHIIE
KaHaTa, KIC:
p —1630+296 44596 Kre,

Q, =1659.6 +1630 = 3289.6 KIC.

Yeunuss B pabouedl BETBM INpU  MOAbEME OYpOBOrO HMHCTPYMEHTA

obo3nauaercs P, B neGenounom Konie kanara 22, :

p P, (2.24)

rae ﬁ — K03 GUIMEHT CONMPOTUBIIEHUS OAHOTO poirKka TC, yYUTHIBAIONTUN CHJIIBI
TpeHI/IH B IIOAINMITHUKAX pOJII/IKOB U KaHaTa O pOJII/IKI/I, AJIA CTAJIBHOI'O KaHaTa
(5 =1,04).

Bec OypoBoro cHapsizia onpeensieTcsi U3 BhIpayKeHUS:

"y
0,: =P o5 (2.25)
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Ucxonst u3 atoro P, onpenensiercs:

B (B-1)
ﬂm _1 1]

1,04-(1,04 -1)
1,04 -1

P.=Qyus (2.26)

P, =1630- =1695.2 KTC,

~ 1695.2
! 1,04

=1630 KI'C.

[Ipu cmycke MHCTpyMEHTa IPOUCXOIUT MepepaclperesieHue YCWIHM, npu
TOM MaKCUMallbHOE ycuine OyneT MMETb MECTO Ha MNpsIMOM KOHIIE KaHarta, a

MUHUMAJIBLHOE — B JIEOETOUYHOM:

_ 2.27

v F ) 220
B"(8-1)

P, = sz 51 (2.28)
1,04-1

P =1630- =1567.3
’ 1,04-(1,04 —1) KTC,

1,04 -(1L,04-1)

P, =1630- =1695.2KIC.

2.7.3.4. OnpeaesieHue rpy30noabeMHOCTH MAUYThI

['py30m01bEeMHOCTh B CTATUYECKOM COCTOSIHUM OTpeieNisieTcs o Gpopmyrie:
Q= Qyp+G+ P, ; (2.29)
Q,= 1630 +29,6 + 1659,6 = 3319,2 krc .
I'py3onoibeMHOCTh MpH MOIBEME HHCTPYMEHTA ONpeIeNaeTcs o popmyJie:
=Y P=P +P, (2.30)
Q, =1659.9+1630 = 3289.6 krc.
3319,2 < 5098.

MakcumanbHas pacucTHasd Irpy30nnoabEMHOCTD HC IIPCBLIIIACT
rpy3onogbEMHOCTb MAUTEI — CIICA0BATCIBHO, MauTa IIpUroJda sl moabeMa JaHHOIO

CHapsia.
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2.7.3.5. OnpenaesieHue rpy30n0ibeMHOCTH TAJI€BOil CHCTEMbI

OHpe,Z[eJIeHHe I'py30I10AbCMHOCTHU TaJICBOM CHUCTEMBI IIPOU3BOIUTCSA B
3aBUCUMOCTHU OT CKOPOCTHU HABMBKH KaHATa Ha 6apa6aH J_IC6CI[KI/I:
V =0,69 m/c,
I'pysomnoabeMHOCT onHOCTpYHHOM TC onpezesieTcs o Gpopmyiie:
102N 777
7 ,

Kp.i

0 = (2.31)

rae N, — HomuHaiabHas MoiHocTh ABuratens (N, = 22 kBT); 5 — KIIJI nepenaum ot

Bajia JBHUrareis jo Oapabana snebeaku (7=085); My — KIIJ TaneBoii CHCTEMBI;

VKp_ — CKOPOCTB ITOIbeMa TajeBOro 0J0Ka, M/C.
v, =¥, (2.32)
’ m

roe V — CKOPOCTh HaBMBKH KaHaTa Ha 6apabaH jne0eaku, M/C.

_069 _ ,s9m/c.
1

kp.i
KIIJI TaneBoit cucteMsl onpeaesieTcs 1mo hopmyiie:
Nye =PI1P,, (2.33)
rie P — HarsbkeHwe B J1e0€JOYHOM KOHIE KaHata 0Oe3 ydeTa CHUJl TPEHHUS B

pOJIMKaX:

p=e (2.34)

P —neiicTBuTenbHOE HATSDKEHHE B J1€0SJOYHOM KOHIIE KaHATa MIPU MOJIbEME

WHCTPYMEHTA, OTpEeIeIseTCs 10 (opMyIie:

_o BB
ConHas popmyna:
p" -1
c — m ) 2.36
e T mpm (B -1) (2:30)
e L04 -1 _ 4062,

T 1.1,04"-(1,04-1)
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102%22+0,85%0,962
0,69

2659,38 > 1630.

Q= = 2659,3 krc,
Bec cHapsga (Py = 1630 krc) He mpeBbIIA€T I'Py30MOABEMHOCTh TaJIEBOU
CHCTEMBbl — CIJIEJIOBATEIIbHO, TajieBas CHUCTeMa NPUTOJHA JI TMOAbEeMa JaHHOTO

cHapsa.
2.7.3.6. Pacyer TaJIeBOr0o KaHaTa

Pacuer w BBIOOp TaneBOro KaHaTa WPOUZBOMITCS TIO CTATHYCCKOMY
Pa3phIBHOMY YCWIHIO KaHATa, ONpeiesieMomMy 1o hopmyie:

R 2KP, o (2.37)

rme k — 3amac mpounoctu TK mo TtexHuke Oe3omacHoctu (K = 2.5);

Pﬂ.max — MAaKCHUMAJIbHOC YCHUIINC J'I€6GI[KI/I Ha MMHMMaJIbHOM CKOpPOCTH HABHBKH KaHATa

Ha OapabaH C y4yeToM BO3MOXKHOW Meperpy3ku aBurarenss; A — Ko3DPUIUEHT

neperpy3ku asurateis (A =11);

P = oL (2.38)

min

P ~102-22-11-0,95

R, =2,5-33985=8496,3 rc.

=3398,5KIC,

Ha ocHoBe pacueToB MOXHO BBIOpaTh KaHAT JABOMHOW CBUBKM Tuma TK

KOHCTPYKIIMHU 6% 19 ¢ OpraHnyecKuM CEpACYHUKOM, JUaMETPOM 13 mm.

2.7.4. IIpoBepouHblii pacyeT OYpPUIbHBIX TPYO HA IPOYHOCTH

Pacuet OypuibHBIX TpYyO CBOAMTCA K OINpPENETICHHIO 3araca IPOYHOCTH B TPEX
XapaKTEepPHBIX CEUEHUSX KOJIOHHBI (BepXHee, HIKHEE, HYJIEBOE).

AHanu3 MCXOIHBIX JAHHBIX TMO3BOJISET CAENaTh BBIBOA O TOM, YTO KOJIOHHA
BT B mpornecce OypeHusi ckBaxuH OyZeT paboTaTh C pa3rpy3KoOM, T.K. BEC KOJOHHBI
OypuibHbIX TPYO (1630 Krc) mpeBblIaeT ONTUMAIIBHYIO OCEBYIO HArpy3Ky, paBHYIO

1200 krc. CnenoBaTenbHO PacU€T MPOU3BOIUTCS TOJIBKO JJIs1 TPEX CEUEHUI.
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Pac4yeTr KOJIOHHBI OYPHJIBHBIX TPY0 B HMKHEM (CKATOM) CeYeHHUH
Pacyer konoHHBI OypuJBHBIX TpyO B HHXKHEM CEUEHHUH CBOJUTCA K
CTaTUYECKOMY PacdeTy Ha CJII0KHOE HANPSIKEHHOE COCTOSHHUE.

3anac mpoYHOCTHU ompeaensercs no Gopmynie:

New = lor] =17, (2.39)

Oyp
rae [O'T] — mpenen Tekyyectu marepuaina bT, [UT] = 5500 KI‘C/CMZ; Oy — CyMMapHOe

. 2
HanpspKeHue B HibkHel yactu bT, kre/cm”.

CYMMapHOG HaIIPAKCHUC COTJIACHO TCOPHUH IIPOYHOCTHU:

oy = \/(O'm, +0,,) +47° >[o,], (2.40)

2. 2.
rie O, — HampshKEHHUE CXKarus, Krc/cM”; O,, — HampsbkeHue u3ruba, Kre/cm’,

2
T — KaCaTCJIbHbIC HAIIPAKCHUC, Krc/cM”.

Hanpsixkenue cxarus:

= o (2.41)

rae ¢ — Ko (GUIHEHT, YIUTHIBAIONTUN YMEHBITICHUE TTOTIEPEYHOTO CEUCHUS TPYOHI B
MeCTe Hape3Ku pe3bObl, i TpyO HHUMMENbHOTO coenuHenus @ =1,2; P, — ycuiue

2
CKaTHs B pacCMaTpUBAaeMOM ceueHuu, Kre; F — miomans ceuenus bT, cm”.

2

F=%-(d2—d1), (2.42)

rie  d — HapyxHbii muamerp BT, cm; 4, — BayTpennnii quametp BT, cwm.

F = %(6,82 —5,92) = 8,97 cM?,

1,2:1200
O =~ — = 160,54 Kre/Cm?.
Hanpsixenue nsruoa:
7'[2'E']'f
usr — lZ'Wnsr’ (243)

rae E — monynb FOnra, E = 2-10° kre/em®; J — 9KBAaTOpPUANBHBIT MOMEHT HHEPIUH

4,
niornepeyHoro ceueHus bT, cm .

J=—(d," ~d,%), (2.44)
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_ 4 _ Qb — 4
J =5 (68* —59%) = 4545w,

f — crpena nporuba OypHIILHBIX TPYO, CM:
f=05-(A-dy)
rjae D — AdaMeTp CKBaKHUHBI 110 PACIIUPUTENIO, CM; d,, — HapyKHBIN quameTp BT,
CM.
f=05-(7,65—-6,8) =043 cm,

| — nymHa moyBoTHEI Tporuba OypUIIBHBIX TPYO, CM:

2
1210022, [~05.2+ [025. 2+ £ 1@ (2.45)
® 10°-q-g

2.
rae  — Bec 1 M OypuibHBIX TpyO, KIc; § — YCKOpPEHHME CHJIbI TSKECTH, M/C,

Z — JUIMHA pacCMaTpUBAaE€MOI0 y4dacTKa KOJIOHHBI, Z = 202,5 wm; ® — yrjioBas

-1,
CKOpPOCTD BpallICHU:A C .

w=""1 (2.46)
30

rjae N —yacTora 000pOTOB OYpUIIBHBIX TPYO B MUHYTY.

w= 20— 40,72 ¢,
30
[=100-—— [-0,5-202.5 + \/0,25- 202,52  ZLLASAMOTZE _ g1 ¢y
40.72 10°-7.05-9,81

910 > 300.
JlnnHa TmonyBONIHBI mporuba Oojee JIMHBI OJHON OypuJIbHOW TpYOBI,

CJIe10BaTENBHO, 1O pekoMenaanuu Capkucosa [.M. npuHMMaeM IIMHY HOJYBOJIHBI
nporuda paBHOM JjIMHE 0 HON OypuiibHO# TpyOsI, | = 300 Cwm.

Wus — MONsIpHBII MOMEHT COINpPOTUBIICHUS CEYeHMs] OYpPWIbHBIX TpyO mpu
n3ruoe, em’:

T dyt—dg*

Wys = 2.47
o =3 s (2.47)
3,14 (6,8*-5,9%) 3
W, ==—- = 13,37 c™’,
32 6,8
2 2 6
n%E-J-f  3,14%:2:10°45,45-0,43
Oysr = = = 320,3 krc.
12:Wiyar 3002-13,37
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Hanpspokenue xpydyenus:

M,,
= W, (2.48)
rae M,, — xpyrsimmii MomeHT, krc-cm; W,, — MONSIpHBIH MOMEHT CONpPOTHBICHUS
Kpy4eHUIO nonepevnoro ceuenus bT, cm®:
M,, = 97400%, (2.49)
rae N — 3aTpathl MOIIIHOCTH, KBT.
N=15N,, (2.50)
rae N,; — MOIHOCTh Ha pa3pymienue 3a00s, KBT.
N=1,5-517="7,755 kBT,
My = 97400 - 222 = 1941,7 krc - e,
Wep = = %‘Hd“cw, (2.51)
3,14 (6,8*—5,9%)
ST 68 = 26,74,
T= 129:;: = 72,6 Krc/cm?.

CyMMmapHOe HanpshHKEHUE:

gy = /(160,54 +320,3)2 + 4 - 72,62 = 502,28 krc/cm?

3amnac mpoOYHOCTHU:

N 5500
K " 502,28

= 10,95 > 1.7.

JlaHHBIN pacyeT Mokaszall, 4To KO3(QQUIMEHT 3amaca MPOYHOCTU MPEBBILIAET
JOMYCTUMBIN 3amac MPOYHOCTH, CJIEAOBAaTENIbHO, OypuiibHbIE TPYObl B HIKHEM

CCUCHHH IIPH 3alaHHBIX PCIKHMaX 6ypeHH$[ HC JOJIKHBI BBIXOAUTH U3 CTPOA.
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Pac4yer K0JIOHHBI OypHJIBHBIX TPY0 B BepXHeM (PACTSIHYTOM) CeYeHUH

3anac mpoYHOCTHU ompeaensercs no Gopmynie:

=Ll 594, (2.52)

‘7219
rae [UT] — mpezen Tekydectd Marepuana BT, oy, — cymMapHoe HamnpspKeHHe,
Krc/cMe.

CyMMapHOe Hanps>KeHHUE COTJIACHO TPeTel TEOpUU MPOYHOCTH:

Oyp = \/(O-p + Oygr)® +4- TI%p < [or], (2.53)

2
rac O'p — HAIIPSKCHUC PACTAKCHUAA, KIrc/cMm s OIpcacACTCA 110 TCM IKC q)OpMYJIaM,

4YTO M HAIIPSKCHHUC CXKaTusl, HO C KOppCKTHpOBKOﬁ Ha HN3MCHCHHUC HAIIPAaBJICHUA

YCUIINUAL

G, = ‘PTPP (2.54)
rae ¢ — K03 (PUIHMEHT, YYUTHIBAIOIIUN YMEHBIIEHUE MTONIEPEUHOTO CEUYEHUs TPYObI B
MECTe Hape3Ku Pe3bObl, i1 TpyO HHMIETbHOTO coeauHeHus ¢ =1,2; F — miomanp
ceuenns BT, F = 8,97 cm?; P, — ycunue pacTsukeHus B pacCMaTpUBacMOM CEUCHUH,

KI'C:

P,=q -z (1 — —) (cos@cpz frp sin@cp.z), (2.55)

M

T€ Z — JJIMHA BEPXHETO CeueHus, Z = 72.5 m; fr, — KOdQPUUMEHT TpeHus OypoBoi
KOJIOHHBI O JIEKAUYIO CTEHKY CKBAXHUHBI, fr, = 0,2; 0p., — CpENHUIA 3€HUTHBIA yToJ

CKBaKHMHBI Ha y4acTKe, Op., = 0.

P, =7,05-725" (1 - 1—25) (cosO — 0.2 sin0) = 42,98 krc;

©P,  1,242,98 5
o, = L= = 8.74 xrc/cm”.
F 8.97

Hanpsixenue uzruoa:

O-I/I31" = nZE]f (256)

lZ'WH3r ’
2. o
rae £ — monyns IOHra, E = 2-10° kre/em ; J — DKBaTOpHAIBHBII MOMEHT WHEPIUU

4.
niornepevyHoro ceueHus bT, cm .
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J= i (d.*—d."), (2.57)
] =Z(68*—59%) = 45,45 cm*,

f — crpena nporuba OypHIIbHBIX TPYO, CM:
f=05-(A~-dy,
r7ie D — JUaMeTp CKBaKUHBI MO PACIIUPUTENIO, CM; d, — HapyX HbIl auameTp bT,
CM.
f=05-(7,65-6,8) =043 cm,

| — mirHA 0IyBOJIHBI TPOrKHOa OYPHIIBHBIX TPYO, CM:

2
|:100-9-\/0,5-z+\/0,25-z2+E;J"" , (2.58)
10} 10°-9-9g

rae ( — Bec | M OypHIBHBIX TPyD, KIc; § — YCKOPEHHE CHIIBI TSDKECTH, M/C’)

Z — JJIMHAa pacCMaTpUBaEMOro y4acTka KOJIOHHBI, Z = 202,5 wm; ® — yrioBas

CKOPOCTb BpallleHUs ¢t
-1
N c, (2.59)
30
rje N —yacTtoTa 000pOTOB OYPHIIbHBIX TPYO B MUHYTY.

3,14-389 -
W= ———=140,72 ct

10
40.72

2:106-45.45-40.72 2

[ =100 -
10°-7.05-9,81

0,5-72.5+ \/0,25 - 72.5%2 + =955 ¢cMm;

955 > 300.
JlnuHa TmonyBOJIHBI Tporuba Oojee JIMHBI OJHON OypuJIbHON TpYOBI,

clieIoBaTeNibHO, 10 pekoMeHaauu CapkucoBa .M. nmpuHUMaeM JUIHHY TIOTYBOJTHBI
nporu0a paBHOM JIMHE OHOK OypritbHO# TpyOsI, | = 300 CMm.

W,, — TIOJIApHBIA MOMEHT COIPOTHBIICHHS CEYCHUS OypWIIBHBIX TpyO Impu
n3ruoe, cM3:

n dyt-dg*

W = 2.60
U3 32 dy ! ( )
3,14 (6,8%—5,9%) 3
W, = . = 13,37 c™m”,
32 6,8
2 2 6
w2-E-J- 3,14<:2:10°:45,45-0,43 2
Opr = S _ = 320,3 krc/em”.
12-W,ar 3002-13,37
JIuct
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Hanpspokenue xpydyenus:

M
T=— (2.61)
w,, '
rae M,, — xpyrsimmii MomeHT, krc-cm; W,, — MONSIpHBIH MOMEHT CONpPOTHBICHUS
Kpy4eHUIO nonepevnoro ceuenus bT, cm®:
M_ =97400 N
> = e (2.62)
rae N — 3aTpaTbl MOIIHOCTH, KBT.
N=15-N_, (2.63)
rae N,; — MOIIHOCTB Ha pa3pyleHue 3a005, KBT.
N=1,5-5,17="7,755 kB,
M, = 97400 - 2222 = 1941,7 krc - cM,
389
_ T dH4_dB4 3
VVKp = 16 : d—HCM ) (264)
3,14 (6,8*—5,9%) 26.74
—_ *k —
P16 6,8 Y
=227 _ 756 Krc/cm2.
26,74

CyMMmapHOe HanpshHKEHUE:

oy = /(8.74+320,3)> + 4 - 72,62 = 359.65 krc/cm’.

3amnac mpoOYHOCTHU:

n, == 350 _ 4529 > 14,
osp  359.65

JlanHbIil pacyeT mokazal, 4To KOd(D@UIMEHT 3araca MPOYHOCTH MPEBBIILIAET
JOTIYyCTUMBIM 3arac MPOYHOCTH, CJIEN0BAaTeNIbHO, OypuibHBIE TPYObl B BEpXHEM

CCUCHMH IIPH 3alaHHBIX PCIKHMaX 6ypeHH$[ HC JOJIKHBI BBIXOAUTH U3 CTPOA.
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Pac4yer KOJIOHHBI OypHJIBHBIX TPY0O B HYJIEBOM CEYECHHHU

3anac Npo4YHOCTU OYpPWIBHBIX TPYO B HYJIEBOM CEUYEHHH OIpPENEAETCA IO

bopmyie:

Ng Ny

ne = > 1.3, (2.65)

nZ+n?
Trac Tla nu n-[ — 3ariac HquHOCTI/I 110 HOpMaJILHBIM N KaCaTCJIbHBIM HaprDKe' HHAM,

COOTBCTCTBCHHO.

n, =2d>13 2.66
g

ous'Ky
rne [0_;] — mpemen BBIHOCIMBOCTH MarepHalia OYpWJIBHBIX TPyO TpH u3rube ¢
2. _ :
CUMMETPUYHBIM IMKIoM, kre/em’; [o_q] = 0.41[c]; K, — xospdunuenr,
. . , 2
YYUTBIBAIOIIMH ynapHbii xapakrep, K, = 1.5] g,; — Hanpsbkenne usrunda, Kre/cm”.

Harnpsixenue uzruoa:

7T2'E']'f
u3r — EET (2.67)
rae E — monynb FOnra, E = 2-10° kre/em?; J — DKBAaTOPUAJIBHBII MOMEHT WHEPLMU

norepevHoro ceuenus bT, cm™:
J= 624 (d.* —d,"), (2.68)
] = é (6,8* — 5,9*) = 45,45 cm*,

f — cTpena nmporuba OypHIIBHBIX TPYO, CM:
f=05"(4—dy),
rie D — IUaMeTp CKBAKHUHBI M0 PACIIUPUTEINIO, CM; d,; — HapykHbIN quametp bT,
CM.
f=0.5-(765-6,8)=0,43cwm,

| — ayuHA MOMTYBOJTHBI MPOrHOa OYPHUIBHBIX TPYO, CM:

10 E-J- o
| =100-=—-.]0,5-z+_/0,25- —_— 2.
- \/ +\/ +103-q-g (2.69)

2.
rae q — Bec 1 M OypwibHBIX TpYyO, KIc; § — YCKOpPEHHME CHJIbl TSDKECTH, M/C’;

Z — JIJIMHA pacCMaTpUBacMOIr0 y4acTKa KOJIOHHBI, Z = 0 M; @® — yrijioBas CKOpOCTb

-1,
BpalICHUSA C
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w:ns_; ¢t (2.70)

r71e N — 9acToTa 000POTOB OYPUIIBHBIX TPYO B MUHYTY.

w= 2222 — 40,72 ¢*,
30
| =100-—>. [0,5-0+ Jo,zs- 02 4 ZLASAOTEE _ 943 o ;
40.72 10°-7.05-9,81

943 > 300.
JlnuHa TONyBOHBI Mporuda Oosee JJIWHBI OJHOW OYypUIIBHOW TpPYOHI,

CJIeI0BaTeNIbHO, 10 pekoMeHaauuu CapkucoBa ['.M. npruHUMaeM JJIMHY MOJIYBOJHBI
nporuda paBHOU JIMHE 0fHON OypuiibHO# TpyOsI, | = 300 cwMm.
Wu3 — TOJIAPHBIA MOMEHT COINPOTHUBIICHHSI CEYEHHS OYpPWIBHBIX TpyO mIpH

n3ruoe, cM3:

o dyt-dy*

Wy = - 2, (2.71)
3,14 (6,8*-59*
W, =322.¢ ) = 13,37 e,
32 6,8
2.E-]- 3,142-2-10%-45,45-0,43
Opar = 2L = = 320,3 kre/cv’.
12-Wyar 3002:13,37
3amac mpo4YHOCTH N, ONpeaenseTcs no Gopmyre:
n, =8 >13 (2.72)
TKp
rie [t] — JomycTMoe HanpsuKeHHe mpH Kpydernd, [7] = 2700 krc/cm’
Hanpskenue kpyuenus:
M.,
T= W (2.73)
Kp
rne M,, — xpymsiumii MomeHT, krc-cM; W, — MONSpHBI MOMEHT COIPOTHBIICHHS
Kpy4YeHMIO nonepeyHoro ceuenus bT, em:
N
M,, = 97400F , (2.74)
rae N — 3atpatbl MOIIIHOCTH, KBT.
N=15N,, (2.75)
rae N,; — MOIIHOCTB Ha paspymeHue 3a004, KBT.
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N=1,5"-5,17="7,755 kB,

7,755

My = 97400 - 22> = 1941,7 krc - e,
4_ 4 4
Wep = = %CMS’, (2.76)
3,14 (68*—59Y 674
16 6,8 e
=227 _ 776 Krc/cm?,
26,74
_ 2709 519513
n‘L' - 72,6 - ) = 4,9,
Sl 225 913
"0 T G K, 3203-15 -
ng ' n, 4,69 -37,19
ng = = 4,65 > 1.3.

JnZ+n2 /4,692 + 37,192
I[aHHBIﬁ PacucT IIOKa3aJjl, 4TO KOZ)(l)(bI/IHI/IeHT 3allaCa IMPOYHOCTH IIPCBBIINIACT
,Z[OHYCTI/IMI:Iﬁ 3arac IMpo4YHOCTH, CJICAOBATCIIBHO, 6ypI/IJII>HI>I€ pr6I>I B HYJICBOM

CCUYCHUM IIPpU 3aJlaHHBIX PCIKUMAX 6prHI/ISI HC OOJIKHBI BBIXOJUTH U3 CTPOA.

2.8. Pazpa0doTka MeponpusiTHii M0 Npeaynpe:KIeHu0 aBapuid npu

OypeHUHU CKBAKUH

ABapuu mnpu OypeHHH MOXHO pPAacCMAaTpUBATh KakK HEMNOCPEICTBEHHOE
OpeKpalieHue YIIIyOKHM CKBa)XKHUHBI, BBI3BAHHOE HApPYLIEHUEM HOPMAaJIbHOIO
COCTOsIHUA OypOBOro MHCTpyMeHTa (OOpBIBBI, MaJE€HUsI UHCTPYMEHTA B CKBaXHUHY,
OPWKOTU KOPOHKM M Ap.). OcinoxHeHHss B OypeHHMH CBS3BIBAIOT C W3MEHEHHEM
COCTOSIHUS CKBaKMHBI (00OBajibl CTEHOK, MPUXBAaThl HMHCTPYMEHTA, OOpa3oBaHuE
KeJT000B B CKBAXKUHE U . ).

Jlnia mpenynpexaeHus aBapuu B pe3yJsibTaTe MPUXBATOB OypUIIbHBIX KOJIOHH
HEO0OXOMMO: HE JOMYyCKAaTh HAKOIUIEHHUS] M OCEJaHus UIaMa B CKBAXKUHE, ISl YEro
OPUMEHATH MPOMBIBOUHBIE >KUIKOCTH, COOTBETCTBYIOIIHME YCIOBUSIM OypeHHs, B
KOJIMYECTBE, JOCTaTOYHOM JUIsi BBIHOCA MIJama; yCTPauBaThb LUPKYJSLMOHHYIO
CUCTEMY, 00€CIEeUnBaIOUIyI0 OYUCTKY pacTBOpa; MPOBOJUTH CIIYCK MHCTPYMEHTa B

HIDKHEM YacTH CTBOJA CKBAXWHBI C IIPOMBIBKOW M BpAIICHUEM: MOPOBOAUTH
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CHEIUATBHYI0 OYUCTKY CKBOKHMHBI OT HuIama (MPU HEOOXOIWMOCTH — B KaXKIOM
peiice); cucTeMaTHYeCKH OCMATpPUBaTh OYpPHIIbHYIO KOJIOHHY C II€JIbIO BBISBICHUS
MECT YTEYKH TPOMBIBOYHON KHUIKOCTH: CBOCBPEMEHHO IEPEKPHIBATH 00CaTHBIMU
TpyOaMu 30HBI HEYCTOWYMBBIX IOPOJ M TIOTJIONMIEHUH; MOAOUPATh MPOMBIBOYHBIC
XKHUJKOCTH, CHOCOOCTBYIONINE YKPEIUICHHIO CTCHOK CKBKHWHBI, U TaMIIOHAKHBIC
CMECH MJI JIMKBUJALMW TIOTJIOMIEHWH MPOMBIBOYHON KHUIKOCTH; MPOpadaThiBaTh
CTBOJI CKB&XKHHBI B 30HE 3aTSDKEK; CITYCK M MOABEM B ATUX MHTEPBAIAX MPOBOAUTH C
BpallleHHEeM ¥ MHTCHCHBHOHN MPOMBIBKOW pacTBOpaMHU C TIOHWKEHHOW BOJIOOTIAYCH;
HE OCTaBJIATH OypOBOM CHapsii Ha JUIMTEIbHOE BpeMs Ha 3a00€ WM B NMPHU3a00MHON
30HE TIPH MPEKPAIEHUN BPAIICHUS U TIPOMBIBKH.

Jist  mpenynpexkieHus aBapuii ¢ 00caJHbIMH TpyOaMH HEOOXOIUMO:
IPOBEPSATH MEpe]l CITyCKOM 0OcaiHbIe TPYOBbI MO AUaMEeTpPy, Ha IEIOCTHOCTh Pe3b0 U
Tena TpyO; MPOBEPSTh UCIPABHOCTH OYpOBOTO OOOPYIOBAHMS M CITYCKOIOIbEMHBIX
MPUCTIOCOOJICHU; MPOU3BOJAUTH KABEPHOMETPHUIO CKBAKHUHBI; MPU BO3MOKHOCTHU
o0yerdarh TIMHUCTHIN PacTBOP; HE AOMYCKAaTh MPHU CITyCKE KOJOHHBI 00CaJHBIX TPYO
UX BpalleHus U 3a0uBaHUS IJIAMOM; TIPU JIJIMHHBIX KOJOHHAaX (0COOEHHO
TOHKOCTEHHBIX) TPHMEHSATh OOpaTHBIC KialaHbl, MPOU3BOIUTH TMEPEa CITYCKOM
KOJIOHH 00CaIHBIX TPYO MX HAPYKHYIO CMa3Ky (Ma3zyToMm, HeTe-TpaduTOBOM MacToi
U T.11.) JUTsl OOJIETYEHUS U3BJICUCHUS.

Jis  mpenynpexIeHuss aBapud C TOPOIOPa3pyIIAIONUM HHCTPYMEHTOM
HEO0OXOJMMO: HE JIOMYCKaTh CIYCK B CKBAXXWHY KOPOHOK MMEIOIINX JAeheKThl pe3no,
TPEeIIMHBl KOPIYCOB W MaTpwi, JO(GT B oOmopax IIapoimeKk, ¢ 3a0UThIMU
MIPOMBIBOYHBIMH OTBEPCTHSIMH WM IPYTUMHU JOepeKkTaMu; HaBOpauMBaTh ajiMa3HBIC
KOPOHKM W PACIIUPUTETN CICIHUATBHBIMU KJIIOYaMU; TMpeKpamars OypeHue u
MIPOU3BOJUTH MOABEM MHCTPYMEHTA TIPU PE3KOM MaJCHUN MEXaHHUUECKON CKOPOCTH,
BO3HMKHOBEHUW BUOpAIMHM U MMOCTOPOHHHUX IPOIIECCOB B CKBAXMHE; 00ECIeUUBAThH
MOJIHYIO TEPMETUYHOCTh BCEX COEIMHEHUI OypoBOIro CHapsija BO M30€KaHUE yTeueK
IPOMBIBOYHOW JKHIKOCTH; TPH 3aMEHE MOpPOAOPA3PYIIAIIET0 HHCTPYMEHTA

CJICIUTDb 3a COOTBCTCTBUEM CI'0 IUaMCTPOB.
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Jnsa mpenynpexaeHuss aBapuil mpu paboTe B CKBaXHHE HEOOXOIMMO:
O3HAKOMUTH KapOTaKHYI0 Opurajay nepeja MpoU3BOJCTBOM PabOT ¢ OCOOEHHOCTAMU
KOHCTPYKLMU U COCTOSIHUEM CKBaXXHHbI, C BO3MOYKHBIMHM 30HAMU OCJIO)KHEHUU;
npopa®oTaTh CTBOJI CKBaXUHBI TIEpe] CIYCKOM TeOPHU3UYECKHUX U JIPYrHx
CKBOKMHHBIX IMPUOOPOB M CHApsJIOB; IPOBEPATH COOTBETCTBHE Kabens (Tpoca)
r1yOMHE TPOU3BOAMMBIX pabOT, €ro LEJOCTHOCTb, MPOYHOCTh KpPEIJICHUS
CKBOKUHHBIX MPHUOOPOB M yCTPOMCTB; MPEKPATUTh CIYCK CKBAXUHHBIX MPHOOPOB
IPU KX 3aTsDKKaX, IpUOOPHI MOJHATH U IOBTOPUTH MTPOPAOOTKY CKBAXKHHBI.

Jlis mpenynpexaeHus aBapuil W3-3a TaJleHUs TMOCTOPOHHHX MPEIMETOB B
CKBOKMHY HEOOXOJIMMO: 3aKpBIBATh YCThE CKBaXUHBI MPU TMOIHATHIX OYPHIIbHBIX
TpyOax; CIeIUTh 32 UCIPABHOCTHIO KIIIOUEH, BUJIOK, PyYHOTO MHCTPYMEHTA, CITyCKO-
MOIBEMHBIX TPUCIIOCOOJIEHUH; CUCTEMAaTHUYECKd MPOBEPSATh COCTOSHHE JIeTanen

BpamaTciiia CTaHKa.

2.9. Br100op MCTOYHHMKA JHEPIUH

CunoBoil MpUBOJ SBISETCS HEOTHEMIJIEMOM YacTbi0 OypOBOTO CTaHKa U BO
MHOIOM  OINpENENseT €ro TEXHUYECKHME TNapaMeTpbl M OJKCIUIYyaTallMOHHBIE
XapaKTEPUCTUKH.

CunoBble MPUBOJIbI OYPOBBIX YCTAaHOBOK IMPENCTABISAIOT COOOH KOMITIOHOBKY
JIBUTATeNIe, TPAHCMHUCCUU C YCTPOMCTBAMH, KOTOpbIE MPeoOpa3yroT HSHEPTUIO
TOIIMBA WJIM DJIEKTPUYECTBA B MEXaHMYECKYI0 U MEepealoT ee OypoBBIM Hacocam,
poTOpYy, JIeOSIKH.

B 3aBucuMocTM OT HCHOJIB3YEMOIO MEPBUYHOTO HCTOYHUKA DHEPIUHU
IPUBOJIBI ICTISATCS Ha aBTOHOMHbBIE, HE 3aBUCAIIUE OT CUCTEMbI SHEPrOCHAOKEHUS, U
HEABTOHOMHBIC, 3aBHUCSIIHUE OT CHUCTEMbl JHEProcHaOXXEHHs, C MUTAHUEM OT
IIPOMBILUICHHBIX DJJIEKTPUYECKUX ceTed. K aBTOHOMHBIM HpUBOAAM OTHOCSTCS
nBuratenu BHyTpeHHero cropanusi ([IBC) ¢ MexaHmdeckoil, TMIpaBIUYECKON WM
anektponepeaayeil. K HEaBTOHOMHBIM NpPUBOAAM OTHOCATCS: JJIEKTPOJBUTATENH
IIOCTOSTHHOI'O TOKA, MUTAaE€MbIE€ OT IIPOMBILIJIEHHBIX CETEN IEPEMEHHOIO TOKa 4epes

TUPUCTOPHLIC BBIIIPAMUTCIIBHBIC CTaHIIHU YIpPaBJICHUA, QJICKTPOABUT ATCIIN
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NEPEMEHHOTO TOKa C THIPAaBIMYECKON JTUOO0 3JEKTPOAMHAMHUYECKON TpaHCMHCCHEN
VI PEryJUPYyEMbl€ THPUCTOPHBIMU CHCTEMAaMMU.

B coBpemMeHHBIX OYpOBBIX YCTaHOBKaXx IS T€OJIOTOPAa3BEIOYHOIO OypeHus B
KAueCTBE CHUJIOBOTO TNPHBOJIA IPUMEHSETCS B OCHOBHOM 3JIEKTPOJBUTATENH
MEPEMEHHOTO TOKA U JBUTaTeNId BHYTPEHHETO CTOPaHHUSL.

B Oyposoii ycranoBke YKb-200/300 ycraHOBieH AW3EIbHBIN TEeHEpaTOp

AJl 30-T400 momraocThIO 30 KBT.

2.10. MexaHu3amus CIyCKO-NMOAbEMHBIX ONepanui

Cnycko-monbemubie onepanuu (CIIO) mpou3BOAsSTCS € IENbI0 3aMEHbI
M3HOCHUBIILIETOCS] TIOPOIOPA3PYIIAOIIEr0 MHCTPYMEHTA, a TPU KOJIOHKOBOM OypeHUHU
— C IMeJbl0 W3BJICUEHUS] KEpHA, 3allOJHUBIIETO KEPHONPUEMHYIO TpyOy WU
3aKJIMHUBIIETOCS B HEH.

CocrtaB pabot npu CIIO: cOopka OypoBOro cHapsja U CIYCK €ro B YCThe
CKBOKHHBI; TMPUCOCAUHEHUE OYpPUIIBHBIX TPYyO M CHYCK KOJOHHBI C OypOBBIM
cHapsiioM A0 3a00s. Ilocie BBIMOJHEHUS BCEX OMepaluid, CBSI3aHHBIX ¢ OypeHueM
(yriyOKkoil) CKBaKHHBI, OCYIIECTBIISIIOT MOabeM. [Ipu 3TOM KOJOHHY OypHIBHBIX
TpyO pazbuparoT Ha cBeur. CBeuYH, COCTaBIIEHHbIE M3 JBYX-TpeX Wiu Ooiiee Tpyo,
00 BBIHOCST 3a MpeJiesibl OYpOBOTO 37aHUS U YKJIAJIBIBAIOT HA KO3JIbI (CTEIUIAXKH),
700 yCTaHABIMBAIOT B OYpOBOM BBIIIKE — B INTAHTONPUEMHUKE (KapMaHe) Ha
MOJICBEYHUK.

BrInonHs0TCA 3TH Oomnepanyd ¢ TMOMOIIBI0 J1eOEKN CTaHKa, YIpaBiIsieMOin
OypuIbIIMKOM, M KoMmIuiekTa mpucnocoonenut mis CIIO, cocrosimero u3
noJryaBToMaTudeckoro sneBaropa M3-50-80, moakmamHON BUIIKH, TPYOHBIX KITFOUEH
u TpyoopaszBopota PT-1200M, KOTOpbIM yIpaBisieT MOMOIIHUK OypHIIbIIUKA.

Tpy6opazsopor PT-1200M (pucyHok 2.7) mnpeaHa3HaueH mjigi pabOThl C
OypwibHBIMU TpyOamu amameTpoMm 43; 55; 63,5; 85 MM, a Takke yTSIKEIECHHBIMU

oypunsHbiMu TpyOamu (YBT) nuamerpom 57; 73; 89 u 108 mm.
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Pucynok 2.7 — Cxema tpybopaszBopora PT-1200M:
a — Tpyoopa3Bopot: 1 — Boguna; 2,4 — KOMILIEKTa OAKIAAHBIX U BEIYIIUX
BWIOK; 3 — LIEHTPATOP; 5 — 3IEKTPOABHUratTel; 6 — MPOMEKYTOUHBIA KOPITYC;
7 — KpbIIlIKa peayKTopa; § — Bpamarenb; 9 — pama;

0 — Beaymias Buika: 1 — kopiyc; 2 — py4ku; 3 — 3alIOPHBIE BBICTYIIBI

Bpamarens u  2JIeKTpoJABUTATENb, 3aKPBITBIM  3alIUTHBIM  KOXYXOM,
3aKperyieHbl Ha OMOPHOM pamMe TpyOopaszBopoTa. Bpamarens npeactaBiser coOoit
PEAYKTOP, B KOPITyCE KOTOPOTO BBIMOJIHEHO IIEHTPAIbHOE OTBEPCTUE IUaMeTpoMm 205
MM, MpeHa3HAY€HHOE JIs1 IPOXOKIEHUsI OYpOBOro CHapsija B mpolecce OypeHus u
BO BpEMsI MPOBEACHUS CIYCKO-TIOJABEMHBIX oOlepanuii. B oTBepcTun ycTaHOBJIEH
[EHTPATOP, OTPAHUYUBAIOIINNA paJHalibHOE MepeMelleHre OypoBOro HHCTPYMEHTA U
CITY>Kallliid OTTOPOM JIJIsl TOAKIIAIHBIX BUJIOK.

K BemoMoli mectepHe BTOpOM mapbl peIyKTOpa MPUKPEILUIEH KOPIYC BOAUIIA C
phluaroMm, TepelalolliM BpalllEHHEe 4Yepe3 BEeAyUIYyI0 BUJIKY Ha pe3bOoBoe
COCJIMHEHNWE MPY CBUHYMBAHUM U Pa3BUHUUBAHUU OYyPUIIBHBIX TPYO.

TpyOopa3BopoT yCTaHaBIMBAIOT HAJ YCThEM CKBXWHBI HAa BECh TMEPUOJ
OypeHusi. BepTukanbHas OChb OTBEpPCTHUA TpPyOOpa3BOpoTa sl TPOXOKIACHUS

6yp0BOFO HHCTPYMCHTA OAOJDKHA COBIIAAATh C OCBIO BpaIlaTCJIsl CTaAHKA.
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Jlnst  oOecriedeHusT MakCUMaJdbHOW JUIMHBI  XOJa INNHWHACIS CTaHKa
HE0OXO0MMO, YTOOBI HIDKHSS TUIOCKOCTh HIDKHETO MAaTPOHA CTAaHKA MPHU OMyIICHHOM
mnuHAene Obula BbIINIE, YeM BEpXHSS IUIOCKOCTh KPBIIIKA TpyOOpa3BopoTa.
OnopHyto IJIOCKOCTh pambl TpyOOpa3BOpOoTa PEKOMEHAYETCS yCTaHABIMBATh Ha
YPOBHE 1014, @ CTAHOK MPUIIOIHUMATh HA HEOOXOAMMYIO BBICOTY.

Benymue Bunkun kx PT-1200M npeagHazHadeHbl aJi Mepeadyd KPYTSIIETO
MOMEHTa OT BOJAWJIa TPyOOpa3BOpoTa K CBUHUYMBAEMBIM CBEYaM IMPU TNPOBEICHUU
CIIyCKO-TIOJ/bEMHBIX OMepalnii OypoBOro cHapsijaa.

Benymas Busika coctout u3 kopnyca 1 ¢ mazom u pydku 2. Ha BepxHem Topiie
KopIyca Mo 00euM CTOpOHaM OT Ila3a PAcMOJIOAKEHBI 3alOpHbIE BBICTYIBI 3,
COCTaBIISIIOIINE €ANHOE 1IET0E C KOPITYCOM.

Bunky HaneBaroT B mpope3u COeAUMHEHUS /10 yIopa M OMYyCKalOT Py4YKYy BHU3,
YTOOBI 3alIOPHBIE BBICTYIBI 3allCNUINCh 3a COCIWHEHUE Haj JibickaMu. [Ipu Takom
croco0e 3aKperuieHHs BUJIKA TPOYHO YJEPKUBAETCS B 3alCTUICHUH CO CBEYOU
OJlarogapsi yCWJIMIO MacChl TPOTUBOIOIOKHOTO KOHIA BUJIKH.

JUiss  CBUHYMBAHHMS WM Pa3BUHYMBAHUSA OypWIBHBIX TpyO KOJIOHHY
MPOMYCKAIOT Yepe3 IEHTPATbHOE OTBEPCTHE B KOPITYCE BpallaTesisi WM B IEHTPATOPE
(B 3aBUCHMOCTH OT JMaMETpa KOPOHKH) M TMOABEHIMBAIOT HA TOJKIATHOW BUIIKE,
KOTOpasi ONUPAETCd HAa BEPXHIOK IUIOCKOCTh WEHTpPaToOpa. XBOCTOBUK BUJIKH
yOupaeTcs B OJWH M3 BBICTYNOB KPBIIIKA KOpIyca, YTO YJIEPXKUBAET KOJIOHHY OT
MpOBOpAUMBaHus. Benynlyro BUIKY BCTaBIIOT B MPOpe3b HuImmens 3amka. [Ipu
BKJIFOUEHUM JJICKTPOJBUTATENS BOJWIIO BpallaeT BEAYIIYIO BUJIKY MO WJIM MPOTUB
4aCcOBOM CTPEJIKU U CBUHYMBAET WJIN PA3BUHUYMBACT pe3b00BOE COCAMHEHUE.

[lyckoBass  ammapatypa TpyOOpa3BOpOTa COCTOMT H3. MarHUTHOTO
peBepcuBHoro mnyckarens tuna [IME-224, knomku ynpapneHus tuna Y-123-2 ¢
Haanmucamu «Brepen», «Hazaa» u aBToMarudeckoro Bbikirouartens tuna All 50-
2M3TH c TenjaoBbIMU U 3JEKTPOMArHUTHBIMU PACUEITUTEIISIMU.

Haxxumas Ha xHomnky «Bmnepen» uaun «Hazany, 3amyckaroT 3JIeKTpOIBUTATEh
AOJI2-31-4B B HyxHyIO CcTOpOoHY BpamieHus. [Ipu pa3BUHYMBAHUU CHIIHHO

3aTSHYTBIX PEe3b0 BOJMJIO CHayala pa3BOPAuMBAIOT MOYTH Ha TOJHBIA 000pOT
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BIIPABO, a 3aTeéM Jal0T €My JIeBO€ BpallleHue. biarojaps MaxoBUKY U pa3roHy
BOJAWJIO, yJapss MO BEAylIeH BUIIKE, CPBIBAET 3aTIHYTYIO pe3bOy M OTBUHUMBACT
CBeuy.

[TomyaBToMatuyeckuii sneBatop M3-50-80 (pucynok 2.8) mmeere yrop B
CTIeMAIbHBIA HArOJOBHUK, HAJIEBAEMbIl Ha BEpXHUIN KOHeIl TPYObl cOOKY B MPOpeE3b
3aMKa. DJIEBATOP COCTOMT M3 KOpIlyca, 3aTBOpa, CEPbIU, OTPa)KaTelsl U MOJBECKHU.
[lpu cmycke cBeuum »3yeBaTOpP HaJEBAIOT BHU3Y COOKY, 3aKpbIBAlOT 3allEiKy H
1e0€nKOoN cTaHKa MOJHUMAIOT MO TpyOe BBEpPX J0 ylopa B HarojoBHHUK. CBeua Ha
3JIeBaTOpe TepeMelaeTcs C IOJACBEYHMKA M TOCJIE COEIMHEHHS C KOJOHHOU
CIYCKalOTCs B CKBakHMHYy. CBeua (UKCHUpYETCsS Ha MOJKIATHOW BHIIKE, HJIEBATOP U

HaroJIOBHHUK CHHUMArOTCA.

)

iés

i 3

Pucynok 2.8 — IlonyaBromatuueckuii snesarop M3-50-80:
1 — cepsra; 2 — kopmyc; 3 — ocb 3aTBOpa; 4 — MpyKKUHA; 5 — 3al1eNKa; 6 — pOJHK;
[ — masnel KperieHus: cepbru; 8 — 3aTBOP; 9 — 000BIIIKA (BBICTYN-OIPAHUYNTEND);

10 — oTpaxkarens (0TOOIHAS TUTACTUHA)

[Ipu mogpéme cBeuwr 3aTBOP C 3JEBATOpPA CHUMAIOT. 3aBOJIAT €r0 COOKY TPYOBI

o4 HaroJIOBHUK, MMOAHUMAIOT CBEUYY U IICPCMCIIAIOT e€ Ha ITOACBCYHUK. HpI/I CITYCKE
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AJeBaTOpa KOHEI] CBEYU CKOJIB3UT 0 OTPAKATEIIO, HJIEBATOP OTKJIOHSIETCA B CTOPOHY
OTKDPBITOTO 3€Ba M BBIXOJUT W3 KOHTAKTa C TPyOO#l. DIeBaTOp CITyCKArOT BHH3 3a
cienytonieit cBedyoid. TexHuueckas XapaKTEpHCTHKA DJIeBaTopa IMpEACTaBICHA B

tabmmre 2.15.

Tabnuua 2.15 — Texauueckas xapakrepuctuka 3iesatopa M3-50-80

[TapameTpsl M3-50-80

['pyzonoasémuocTh, KH (MakcuManbHas) 125

["abapuTHBIE pa3Mepbl, MM

B IUIaHE 230x238
BBICOTA 660
Macca, kr 26
Tun OypuiIbHOM KOJIOHHBI CBTH
CbT™M
CCK
Croco0 3axBaTa KOJIOHHBI Ilox HaronoBHHUK CEIJIOM B

KOpITyCe dJIeBaTopa

2.11. Ucnosib30BaHKue 0ypPoOBOil KOHTPOJIbHO-U3MEPUTEJIbHOU annapaTrypbl

ParmonanpHasi SKCIuTyaTamusi COBPEMEHHOTO OypoBOro OOOpYIOBaHHUS U
WHCTpYMEHTAa TpeOyeT NPUMEHEHUs] CHEIUAbHBIX KOHTPOJBbHO-U3MEPUTEIHHBIX
npuoopoB (KHUII), mo3Bonsiommx wu3MEpATh W MOIJACPKUBATh ONTHUMAIbHBIC
napaMeTpbl TEXHOJIOTHYECKOT0 pekuMa OypeHus, paboThl pa3IUYHBIX MEXaHU3MOB,
OnpeneNsITh (U3UIECKOE COCTOSHUE OTACNIbHBIX TEXHHUUYECKHMX CPEICTB. ITO
MO3BOJISIET TOBBICUTH MPOU3BOJAUTEILHOCTh OYpPOBBIX padOT U OE30MaCHOCTh HX
BEJICHUS, CHU3UTh aBapUUHOCTH B IIPOIIECCE COOPYKEHUST CKBAXKUH.

JIJIsi KOHTpOJIE PEKHMMHBIX TapaMeTpoB OypeHus Ha IyJlbTe YIPaBICHUS
OypoBOH yCTaHOBKOM MPEeTyCMOTPEHBI CIEAYIOIINE TPUOOPHI:

- MaHOMETp JIaBJICHUS TPOMBIBOUYHOM KHUJKOCTH;

- MaHOMETp (JaTYUK JTABJIICHUS B KOHTYPE);

- MaHOMETp JaBJICHUS TI0/1a4H;

- MaHOMCTpP AABJICHUA YACPKAHHA.
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2.12. ABToOMaTH3anus NPOM3BOACTBEHHBIX NPOLECCOB

Hanmnune nByX ruapaBInyecKuX UUAJIWHIPOB IS MOABEMA MAYThl MO3BOJISIET
MaKCUMAaJIbHO OBICTPO YCTAaHOBUTH €€ IOJ] ONPEIACICHHBIM YTJIOM, YTO 3HAYUTEIHHO
COKpaIlllaeT BpeMsi MOHTaXHBIX padoT.

CBUHYMBAHWE W pa3BUHYMBAHUE OYpPWIBHBIX TPYO TpyOOpa3BOpOTOM
MOBBIIAET MPOU3BOJAUTEIBHOCTh, MPOJIAET UX CPOK CIYKOBbI, a Takke o0Jierdaer
TPYJl MOMOIIHUKA MallIMHUCTA OYpOBOM YCTaHOBKH.

Ucnonb3oBaHue MUKcEpa € THAPABIMYECKUM MPUBOJOM TMO3BOJSET JIETKO U
OBICTPO TPUTOTOBUTH TMOJUMEPHBIA PacTBOp, OOJIATAIOMUNA  HEOOXOIUMBIMU

[mapamMCcTpaMu JJIsd JaHHBIX YCHOBHﬁ.

2.13. MoHTAaK ¥ 1eMOHTAK 0ypOBOIro U CHJIOBOI0 000PYA0BaHMS

MOHTaXHO-JEMOHTaKHbIE pPabOThl M MEpeMElIeHne OYpOBBIX YCTaHOBOK
HENOCPE/ICTBEHHO Ha YYacTKE IPOEKTUPYEMBIX paboT OyAeT OCYIIECTBIATHCSA
cuiiaMu OypOBBIX OpHUTa/l.

MoHTaX, OEMOHTaX M MepeMelleHne OypoBOMl YCTaHOBKM C MAayTOW,
CMOHTUPOBAaHHOHM BMECTE CO 3[aHHEeM, OYyJeT OCYIIECTBIATHCS OJHUM OJIOKOM, Oe3
paz0opKH.

TpancnopTUpoBKa rpy30B pa3ieisieTcsl Ha BHEIIHIO 10 y4acTka padoT U Ha

MIPOU3BOJICTBEHHBIN TPAHCTIOPT O YYACTKY padoT.

2.14. J/IluxkBuaauus U KOHCEPBALUS CKBAKUH

CornacHo mpaBujiaM IO OXPAaHE OKPYKAKOIMIEHW Cpelbl, JUKBUIALUOHHOMY
TaMIOHAXY TMOJJIekKAT  BCE IPOCKTHHIE CKBAKHHBI KOJOHKOBOTO OypeHus. B
HACTOSIIEM IPOEKTE ISl JIMKBUIALUHUM TOWCKOBBIX CKBAXXKWH IPEAYyCMATPUBACTCS
UCIIOJIb30BAaHUE I[EMEHTHO-TIMHUCTOTO pacTBopa C J00aBJICHUEM XJIOPUCTOTO
KaJIbLHS U XJIOPUCTOTO HATPHUSL.

CornacHo «BpeMeHHON WHCTPYKIHUM MO TMPOBEACHUIO JUKBUIAIMOHHOIO
TAMIIOHUPOBAHUS  TE€OJIOTOPA3BEIOYHBIX CKBAXKMH Ha  TBEPAbIE  IOJIE3HBIC

uckomnaemeie» (C-TlerepOypr, 93 r., m.2, 4 manHon “UHCTpYyKIUK”) MPOEKTUPYEMbIC
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CKB)KHMHBI TIOJIJICKAT YIPOIIEHHOMY CITOCOOY JIMKBUAAITMOHHOTO TaMITOHAXa MTyTeM
3aIOJTHEHUST BCETO 00BheMa CKBAXKUH OT 3a00s O YCThbsI TAMIIOHHUPYIOIIEH CMECHIO.
J71s1 Ka4eCTBEHHOTO TaMIIOHaXKa HEOOXOUM CITyCK OYypOBOTro CHapsijia 0 3a004l.

JIns TammoHaka MpeayCMaTpPUBAECTCS MCIOJIb30BAHUE TIIMHUCTO-IIEMEHTHOTO
pactBopa ¢ jgoOapieHueM xjopuctoro Harpus (m. 3. 2.2 «MHCTpyKUHH...») B
BECOBBIX YaCTIX: IIEMEHT — 1; rimHa — 4,3; s)kuakoe crekio — 0,1; Boga — 7,7.

[Tocne Toro, kak CKBa)XMHAa TMPOOYypeHA O TMPOEKTHON TIyOWHBI, €&
KOHCEPBUPYIOT B COOTBETCTBUHU C HIKE NPUBEACHHON MOCIIEIOBATEIBHOCTBIO, T.K. B
JaTbHEUIIIEM MOKET MOSIBUTHCSI HEOOXOAUMOCTSD ISl JaIbHEHIIEro €€ n3y4eHusl.

JI71s1 KOHCepBaIuU CKBaXMHBI HEOOXOIMMO MPOJIENIaTh CICAYIOINE paOOTHhI:

— TIPOBECTU KOHTPOJIbHBIN 3aMep TITyOUHBI CKBAKUHBIL;

— 3aMEPUTh 3CHUTHBIN U a3UMYTAJIbHBIN YIJIbl CKBaKUHBIL;

— TPOBECTU KapOTaK;

— B YCTb€ CKBaKUHBI 320UTh JICPEBSIHHYIO WJI METAJUTMYECKYIO MPOOKY, Ha

KOTOPOM BbDKEUb UM BEIOUTH OOPOJKOM HOMEDP CKBAXXKUHBI, [IyOUHY U
JaTy OKOHYaHUsI OypeHus;

- JEMOHTUPOBATh OypOBOE 00OPYI0BAHUE;

- BCE OTCTOMHHUKH U SIMbI 3aKOIATh, BCE HEPOBHOCTH BBIPOBHSTD;

— KEpH YBE3TH B KEPHOXPAHWIIHIIIE,

- COCTaBUTh aKT HA JINKBUJIAIINIO CKBAKUHBI.

KoncepBalniysi CKBaKMHBI — TEPMETU3ALMS YCThsSI CKBaKUHBI HA ONPEICICHHBIN
Meproj BPEMEHH C IIeJIbI0 COXpaHEHUsI €€ CTBOJIa B Mpoliecce OypeHus Jinbo mocie
okoH4YaHus OypeHus. KoHcepBaius CKBaXXUH MPOBOJUTCS HA HEMPOIOKUTEIHHBIN
CpOK  (HECKONBKO  MecsmeB) B  Tpolecce OypeHHS  TpU  TOSBIICHUU
B pa3pe3e OCIOKHSIONUX TOPHO-T€OJOTUUECKUX YCITOBUM.

[Ipu KOHCepBalUMK CKBa)KHWHbBI BBIMOJHSIOT TOJIBKO YacTh U3 MEPEUUCICHHBIX
BBIIIIE pabOT, HO MPU ATOM O0S3aTENbHBI 3aJJUBKAa CTBOJIA CKBRXHHBI KAU€CTBEHHBIM
[JIMHUCTBIM ~ PAacTBOPOM  TOBBIIIIEHHOW  BSI3KOCTH, YCTAaHOBKA perepa WM

FGpMGTH‘—IHOﬁ HpO6KI/I Ha YCTbC, COCTABJICHHUC dKTd Ha KOHCCPBAIIUIO CKBAKUHBI.
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3. COMAJIBHAA OTBETCTBEHHOCTbD

3.1. BeBenenue

Paiion paboT pacnosokeH Ha TeppuTOpuM bakuapckoro aiMHUHHUCTPATHBHOIO
paifona Tomckoit obnactu, B 204 kM Ha ceBepo-3amaj oT T. Tomcka. Teppuropus
IPOEKTUPYEMBIX PA0OT HaXOUTCS B TAEKHOU 30HE.

Knumar pailloHa KOHTMHEHTaJIbHO-UMKIOHUYECKUH C MPOJOJDKUTEIBbHOU
XOJIOZHOM 3UMOM M KOPOTKHUM TeIUIbIM JeToM. CHexHbI noKkpoB gocturaet 60...80
CM U JIEpKUTCSA 0 Hadajga Mas. Yucio AHEW CO CHEXHBIM MOKPOBOM JOCTHIAET

183...201 nuen. Cpennsis MHOTOJIETHSA HOpMaA ocaakoB 520...540 mm.

3.2. IllpousBoacTBeHHAasi 0€30MMaCHOCTh

CoopykeHue reoJoropa3BelOUYHbIX CKBaXMH HEPA3phIBHO CBSI3aHO C
OMAaCHOCTHIO IMPOU3BOJUMBIX padOT. BakHbIM sBIIAE€TCS TO, HACKOJIBKO YETKO M
CJIAKEHHO ITPOUCXOJUT B3aUMOJIEHCTBHE PA0OTAIOIINX CIIy’KO ¥ KaK CBOEBPEMEHHO U
TOYHO MOCTYIAOT Pa3JIMYHbIE CBECHUS, Kacarolyecs 0€30IacCHOCTH JIFOIEH.

Yem cnokHee BUJ ACATEIBHOCTH, TE€M JOJDKHA OBITH 0Oo0Jiee KOMIUIEKCHOU
cuctemMa 3aumuThl. B Tabnume 3.1 mnpuBeneHbl oOmacHble M BpeIHbIE (AKTOPbI

I[eﬁCTBYIOHIHe Ha YCJIOBCKA B YCIOBUAX IIPOHU3BOJACTBA.

Al1-2069305-21.05.03-bC-3115-2017-01

WM. | /lucm N dokym. [lodnucs | Aama

Paspad. Aebucenko AM 06.17 /lum. /lucm /lucmoB
Pykobod. | wrypseun 8.4 06.17 y| | 92 146
Kowcyasm. Hemuoba 0.A. 06.17 CoyuasbHass omBemcmBeHHocmb

HU TI1Y UrP

W.0.3a8. Kag.| Kobasreb A.6. 06.17

epynna 222B




Tabmura

3.1 —

OCHOBHBIE

QJICMCHTHI

IMPOU3BOJACTBCHHOI'O

nporecca

Te0JIOTOPa3BEIOYHBIX padOT, POPMUPYIOIIHE OMTACHBIC M BPEIHBIE (PaKTOPHI

HaumenoBanue DakTophl
3aIPOEKTUPOBAHHBIX (I'OCT 12.0.003-74)
Oransl BUJIOB palbOT U
pador HapameTbon OmnacHble Bpennbie
MIPOU3BOACTBEHHOTO
rpouecca
1 2 3 4
Tomnorpado- Pabota Ha y4acTkax, OTKIIOHEHHE TIOKa3aTenei
reo/1e3nYECKue 00paboTaHHBIX MUKpPOKJIMMATa Ha
paboThI ATOXUMUKATaMH. OTKPBITOM BO31yXE.
1 JBmxymuecs mamunbl | [ToBpexnenus npu
Y MEXaHU3MBbI KOHTAKTE C dKUBOTHBIMU,
Pa3IMYHOrO HAaCEKOMBIMH.
000pyT0BaHUS.
TpancnoptupoBka n | JIpmkymmecs mameel | OTKIOHEHUE NTOKA3aTenen
MOHTQX-JIEMOHTaX | U MEXaHU3MBI MUKpPOKJIMMaTa Ha
2 o0opynoBaHus I'PY30II0TbEMHOTO OTKPBITOM BO3yX€.
o0opynoBaHus [ToBpexnenust B
pe3yJIbTaTe KOHTAKTa C
HAaCEKOMBIMH.
Bypenune ckBaxkun u | [[Bmxkymuecs mamuubl | OTKIOHEHUE NTOKa3aTenen
BCIIOMOTaTEIbHbIE 1 MEXaHU3MBbI MUKPOKJIMMATa Ha
paboTHI Pa3IMYHOrO OTKPBITOM BO3yXE.
00opy10BaHUsl. [IpeBblllieHHE YPOBHS
[laBiienue B nrymMa u BUOpamuu.
TUJPOCUCTEME. BosneiicTBue pagunanum.
Crarnueckoe Henocrarounoe
3 AIEKTPUYECTBO. OCBElIeHHE paboueid 30HBbI.
OcTpble KPOMKH, [ToBbilIEHHAS
3ayCEHMIBI U 3albLJIEHHOCTh U
LIEPOXOBATOCTH HA 3ara3oBaHHOCTH pabouei
MIOBEPXHOCTHU 30HBI.
UHCTPYMEHTOB U TpyO. | [loBpexxnenus B
DneKTpuyecKas iyra U | pe3yJibTaTe KOHTAKTa C
METAJJTMYECKUE UCKPBI | HACEKOMBIMU.
IIPU CBapKe.
OnpoOoBanue u DIIEKTPUYECKUN TOK. OTKIIOHEHHNE TIOKa3aTeNnen
nabopaTopHbIe Tepmuueckue u MUKPOKJIMMATa B
4 UCCIIEOBAHUS XUMHUYECKUE OKOTH. NOMEIICHUH. Y TeUKU

TOKCUYHBIX U BPEITHBIX
BEIIECTB B aTMOCc(hepy
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[Tponomxenue Tadbauis 3.1

1 2 3 4
['unporeonorudeckue | DNEKTPUUECKUAN TOK. OTkJIOHEHUE MoKa3aTenen
3) paboTHI JlaBnenue B MUKpPOKJIIMATa Ha
TUAPOCHUCTEME. OTKPBITOM BO3IyX€
['eodusnueckue DJIEKTPUUYECKUN TOK. BozaericTeue pagnanuu.
UCCIIEIOBAHUS B Craruueckoe [IpeBblllIceHHE YPOBHEN
6 CKBa)KUHE AIEKTPUUYECTBO. AIEKTPOMArHUTHBIX U
MOHU3UPYIOIINX
W3JTyYECHU U

3.2.1. AHa/Iu3 onacHbIX GAKTOPOB U MEPONPHUATHSA M0 UX YCTPAHCHUIO

Mexanuueckue mpaemusl BO3MOXKHBI npu npoBeneHnu CIIO, mpu MOHTaxe u
JEMOHTaxe OypoBOro o0opyoBaHMs, OYpOBON YCTaHOBKH, IIPU BEACHHUU pabOT Ha
BbICOTE. TakKe MEXaHWYECKHE TpPaBMbl MOTYT BO3HHKHYTH IIPU HENPaBUIBHOU
JKCIUTyaTallii  OOOPYJOBaHMUsS, BpAILAIOIIMXCA YacTed M MEXaHU3MOB, MpU
3aXJ1aMJIEHHOCTH I10JIa U T. [I.

TaneBast cucrema SBISETCS HCTOYHUKOM OCOOOM OMACHOCTH Ha OYpOBOWA.
TaneBble KaHATHI SBJIAIOTCS HaMOO0JIee OTBETCTBEHHBIM 3BEHOM TaJIeBbIX cucTeM. J1Jis
OCHAaCTKM TaJIEBBIX CHUCTEM BBIOMPAIOT KaHAT IPy30BOr0 Ha3HaueHUs mapku | u3
CBETJION WM OLIMHKOBAHHOM IIPOBOJIOKH, HEPACKPYUHUBAIOIIHNECS, KPECTOBOW CBUBKH.

HeoOxoauMbpiMH yCIIOBUSIMA HOPMaJIbHOW SKCILTyaTalliy KaHaTa SIBJISIOTCS €ro
NepuoJMYecKas Ccma3Ka, YIOpsJIOYeHHass HaBUBKAa Ha 0OapabaH, OTCYTCTBHUE
KOHTAKTOB C HEMOJBWKHBIMHU AJIEMEHTAMHU KOHCTPYKIMHU. /[0NrOoBEeYHOCTHh KaHaTa B
3HAYUTEJIBHON CTENEHHM 3aBUCUT OT JUHAMUYECKUX HArpy30K, IO3TOMY pPa3roH U
OCOOEHHO TOPMOXKEHHWE HMHCTPYMEHTa JOJDKHBI ObITh IUIaBHBIMM. Ha OapaOane
7e0eqKkd KaHaT 3aKpeIUIIOT € [OMOIIBI0  YCTPOWMCTB, MPETyCMOTPEHHBIX
KOHCTpyKLuei OapabaHa.

[IpaBunamMu 06€30MAaCHOCTH 3ampeniaeTcsl JKCIUTyaTalusi KaHaTOB: C OJIHOM
000pBaHHOM MPSIBIO; MPU YKCIe 000PBAHHBIX MPOBOJIOK Ooiiee 5% Ha JIMHE 1Iara
CBUBKM KaHaTa auameTpoMm 110 20 MM, a kaHaTa auameTpom Oosiee 20 MM — BBIIIE
10%; BBITSIHYTBIX WM CIUIFOIIEHHBIX KaHATOB, €CIM WX MHUHUMAJbHBIA JTUAMETP

coctaBisieT 90% 1 MeHee NEPBOHAYATBHOTO.
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Ocmpbvie  KpomKu, 3ayceHuybl U  WEPOXo8amocms HA  NOGEPXHOCHU
uncmpymenmog u mpy6. 1Ipy HEOCTOPOKHOM M HEBHHMATEIBHOM OOpAILEHUU C
UHCTPYMEHTOM WM TpyOaMH MOKHO HAHECTH CEpbE3HYI0 TpaBMY, BIUIOTH [0
rIIyOOKHUX MOPE30B, KOTOPhIE MOTYT CTaTh MPUYUHOM 3apa)KEHUS] KPOBH.

Meponpusamus no ycmpaneHuo Mexanuyeckux mpasm.:

— cormachHo ['OCT 12.2.062-81 HeoOxoauMa TMpoBepka HaJIUYUS
3aIUTHBIX OrPaXXAEHUH, 3aKPBIBAIOIINX JOCTYH K JBMKYIIMMCS 4YacTAM MAlllUH U
MEXaHU3MOB;

— IJIaHOBAs M HETJIAaHOBAas MPOBEPKA MMyCKOBBIX U TOPMO3HBIX YCTPOICTB;

— IIPOBEPKA COCTOSHUS U yCTPAHEHHUS 1e(DEKTOB CMa30YHBIX YCTPOICTB;

— OUYMCTKA Y3JIOB U JACTAJICH OT HAPYKHOU I'pA3H;

— IIPOBEPKA COCTOSIHUS PEMHEN, LIETIEN, TPOCOB, IPOBEPKA UX HATSIKCHMUS;

— HEO0OXO0JMMO CBOEBPEMEHHO MPOBOJIUTh MHCTPYKTAXXKH U HK3aAMEHBI 110
TE€XHHUKE 0€30MaCHOCTH.

— IPU HATWYUU TPY30IO0IBEMHOTO MEXAaHU3MA UCTIONB3YIOT OJIOKMPOBKH,

B cooTBeTcTBUU C «IIpaBuiiamu ycrpolicTBa U 0€30MacHOM IKCITyaTaluu
Ipy30N0AbEMHBIX KPAHOBY, YTBEPKAEHHBIX ['ocroprexnaazopom ot 28.10/2008r.
WNuauBuayanbHble CpECTBA 3aIUTHI 171 4JICHOB OypoBOM OpUTrabpl MPUBOJIATCS

B Ta0uie 3.2.

Ta6numa 3.2 — Tabnuma HHANBUIYaTIbHBIX CPEJICTB 3aIUThHI

Ne HaumenoBanue cpeacTs 3a1uThl KonunuectBo
1 Kacku 9 mr.
2 [IpenoxpaHuTeNbHBIE TIOSICA 1 .
3 JlupnekTpuuecKkue nepyaTku 1 mapa
4 Kup3oBele canoru 9 map
5 Pe3nnoBkIe canoru 1 mapa
6 PyxaBuiibl Ope3eHTOBbIE 9 map
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[Tponomkenne Tadnumpt 3.2

7 Koctrom x/6 9 mir.
8 3alUTHBIE OYKHU 2 mIT.
9 Pecniupatop 9 mir.
10 Mapiesbie mosiora 9 mir.
11 AHTUBUOPAIIMOHHBINA KOBPHUK 1 .
12 MemunuHCcKas arreyka 1 mrT.

Onexmpuueckuti mok. Ilpu pabore €O CBapOYHBIM arMapaToM CYIIECTBYET

BCPOATHOCTL ITIOJIYUCHHSA OJICKTPHUYCCKHUX TpPaBM. QHCKTpI/I‘ICCKI/Ie TpaBMbl — O3TO

MCCTHBIC ITOPAKCHUS TKaHEH U OpTraHoB. K HuUM oTHOCSTCA QJICKTPUICCKHEC OKOI'U,

QJICKTPUYCCKUC 3HAKHN U JJICKTPOMCTAIUIN3AlHUA KOXKH, MCXdHNYCCKHC IMOBPCKICHUA

B PE3yJIbTATE HEMPOU3BOJIBHBIX CYIOPOKHBIX COKPAILECHUN MBI MPH TPOTEKAHUH

TOKa, a TaKXXC BHGKTpOO(bTaJIBMI/I}I — BOCIIAJICHUC TIJIa3 B PC3YJIbTATC BOSHGﬁCTBHH

yIbTPadUOIETOBBIX JTyUEH JIIEKTPUIECKON TYTH.

Meponpusamus no ycmpaueHuio NOpPAaMXCeHUl 91eKMpPU4ecKUM MOKOM (CO2NACHO

v):

BCE OTOJIEHHBIE TOKOBEYIIINE YACTH 3aKPBIBAIOTCS B IIKA(bI WIH
YCTaHaBJIMBAIOTCS HA BBICOTE;

YCTPOMCTBO 3a3€MJICHUS,

IIpUMEHEHUE Majoro HamnpsbkeHus nutanusa cornacHo CCBT I'OCT
12.1.009-76;

YCTPOMCTBO 3aHYJICHUSI YCTAHOBKHU;

UCITIOJIb30BAHUE 3aIUTHBIX U30JUPYIOIIUX CPENICTB;

OCHOBHBIE u3oupytomue cpeactaa (1o 1000 B) cnocoOHBI IuTeNnbHOE
BpeMs BBIJIEPKUBATh padouee HAMPSKEHUE (IUAJIEKTPUUECKUE IEPUATKH,
WHCTPYMEHT C M30JIMPOBAHHBIMU PYYKAMH, YKA3aTEIHN HANPSKEHNI ), UMU
MO>KHO KacaThCsl TOKOBEAYIIUX JIMHUM;

JOTIOJIHUTENIbHBIE H30aupyrotue cpeactsa (1o 1000B):
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a) IUAJICKTPUYECKUE OOTHI,

0) pe3uHOBbBIEC KOBPUKH.

[Ipy TpUMEHEHWH STUX CPEJACTB HEAOMYCTUM KOHTAKT C TOKOBEAYIIMMHU
JTHHUASIMHU.

DJeKTpuUYecKas 9acTh MPOSKTHON JOKYMEHTAIIMU TPOBEPSIETCS B COOTBETCTBUH
c 'OCT 12.1.019-79 u I1YD.

Hasnenue 6 cuopocucmeme. Ocoby0 OmacHOCTb Ha OypOBOI yCTaHOBKE HECET
OypoBoii Hacoc u ruapocucrema. [loaTomMy  OypoBOii Hacoc MJODKEH HMETh
KOHTPOJIbHO-U3MEPHUTEIIBHYIO allllapaTypy, OrpaXkKACH 3allUTHBIMU [TUTAMH.

BypoBbie Hacocel W uX 0O0BsI3Ka, KOMIIEHCATOPBI, TPYOOIPOBOABI, IIJIAHTH U
CaJIbHUKY TIepe/l BBOJOM B SKCILUTyaTallUIO U MOCIE Ka)XI0TO MOHTa)Ka JOJKHBI OBITh
OMPECCOBAHBI BOJOH IO TMOJYTOPHOE pACYeTHOE MAaKCHMalIbHOE JaBJICHUE,
IPEyCMOTPEHHOE TI'€0JIOTO-TEXHUYECKUM HApSAJOM, HO HE BBIIIE MaKCHMaJIbHOTO
paboyero  JaBieHHs, YKa3aHHOIO B  TEXHMYECKOM  IacllopTe  Hacoca.
[IpenoxpaHuTenpHBIA KIAlaH Hacoca JODKEH cpaldaThiBaTh MPH JAaBICHUU HIDKE
JIaBJICHUSI OIIPECCOBKHU.

Pacyet koHTypa 3alMTHOTO 3a3eMIIeHUsI OypOBOIl YCTAaHOBKH.

Cornacuo 11DY4 conporuBieHue KOHTypa OypoBO# JOMKHO OBITH HE OoJiee

4 Owm.
I'pyHT XapakTepu3yeTcst yACIbHBIM JIEKTPUUECKUM COMPOTUBIICHUEM, O , OM.
ITouBenHo-pacturenbubii cioi: © =10 OMm M.
HaxomguMm conmpoTuBiaeHE OAHOTO TPYyOUATOTO 3a3eMIIMTEIS 10 (popmyie:
R, = 0,3668@92—" +1lig MJ, (3.1)
I d 2 " 4h—|
r7le R, — CONMPOTUBIIEHHE OJHOTO TpyOuaToro 3azemumrens, Om; | = 2,5 M — nuHa

anektpoaa; d =50 M quamerp aieKkTpoa; h =2 M — pacCTOsIHUE OT CEPEAUHBI AJIeK-
TpOJia A0 MOBEPXHOCTH.

10 I2-2,5 1, 4-2+25
2,5 g0,05 2 °4.2-25

R; =0,366 —- +—Ig —) =313350m.
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Heob6xoaumoe uuncio 3azemnuteneit N1 onpenenstor mo ¢popmyiie:

R, -1
n=——~—, 3.2
R3'779.m_ ( )

rae R; — momyctumoe conpoTusnenue 3azemneHus, 111 HazeMHBIX pa6oT R;=4 Owm;
N, — ko PUIHEHT CEe30HHOCTU paBHBIA 2; 7],, — KO3 UIMEHT, YIUTHIBAIOIINN

B3aMMHOE 3KpaHHpOBaHue mosoc, 7,, = 0,5.

n=312 3133

[Tpuaumaem N = 4 smekTpona.

COHpOTI/IBHeHHe COGHHHHTGHBHOﬁ ITOJIOCHI Rn I[JIPIHHOfI In u HIHpHHOﬁ

| = 0,05M, 3a710°k€HHOM Ha TITyOHHE hn = (0,8 M, COCTaBUT:

2
Rn:o,366-|£-|g2|'|h" e (3.3)
2
R =0366- 2 192> 5 _4770m
525 00508

Pe3y.HI::TI/Ipy101HCC COIIPOTUBJICHUEC 3a3€MJIAIOIICTO KOHTYpaA, COCTOAIICC M3

TpyOUaTHIX 3a3eMIIUTENEH (IEKTPOJOB) U COSTUHUTEIHHOM MOJIOCHI, ONPEACIISIOT IO

bopmyie:
R=—
h ‘n +77ﬂ
R, R

(3.4)

n

1
R= 05 . 04 =1380m.

4+
31335 4,77

Tak kak 1,38 Om < 4 Owm, TO HaHHBIA 3a3E€MIIMTEIb MOXKET HCIIOJIH30BATHCS
JUTSI 3a3€MJICHHSI OYPOBOTO 3JIEKTPOOOOPYT0OBAHMS.

Ha pucynke 3.1 npuBeneHa cxema yCTaHOBKH 3a3€MIISIFOLLIETO KOHTYPA.
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K pame 6ypoBomn
yCTaHOBKMU

A

800

2000

50
D

2500

v > 5000 <~ ~ <

Pucynoxk 3.1 — Pa3BepHyThIi BU]T 3a3€MIIIOLIETO KOHTYpPA B TPYHTE
[ToxapHast 1 B3phIBHAsE 0€30MaCHOCTh — CUCTEMA OPraHU3AIMOHHBIX U TEXHU-
YECKUX CPEACTB, HAIIPABJICHHAs HA JIMKBUIALMIO TI0KAapOB U B3PHIBOB.

OCHOBHBIMH IIPUYHUHAMH I10KapPOB Ha IIPOU3BOJACTBC ABJIAKOTCH:

1. [TpUYHMHBI AIEKTPHUYECKOro XapakTepa (KOPOTKHE 3aMbIKaHUs, TICPErpeB
IIPOBOJIOB);
2. OTKpBITHII OTOHB (CBAPOYHBIC paOOTHI, pa3BeACHUE KOCTPOB B OJIM3H

MOMEIICHHI, KypeHUe, UCKPBI OT aBTOTPAHCIIOPTa U HEOMEIHEHHOTO MHCTPYMEHTA);

3. VY nap MoJiHUH;
4, Pazpsin 3aps1oB CTATUYECKOTO HATIPSHKCHHUS.

OCHOBHBIMM  HOPMATHUBHBIMM  JOKYMEHTAMHU  SIBISIOTCS  CJIEAYIOIINE
HopMaTuBbI nokapHo# npodunaktuke: [OCT 12.1-004-85, Cuull 11-89-90[14], a
takke [IpaBuna moxxapHoi 6€30MaCHOCTH ISl T€0JIOTOPa3BEIOYHBIX OpPTaHU3aAIUuN U
MIPEANPUITUH.

MeponpusTrs 0 YCTPAaHEHHUIO PUYKH MOKAPOB:

a) KoHTpoibs cOnpoTUBIEHUS N30JIALMH, 3aIUTa IPOBOAOB OT
MEXaHUUYECKUX TOBPEKACHUN, KOHTAKTHI pyOUIbHUKA JOJKHBI UMETh KJIEMbI U

INOAKIYATCA HAACKHO, CCUHCHUC ITPOBOJOB AOJIZKHO COOTBCTCTBOBATDH

YCTaHOBJIEHHOW MOILIHOCTH.
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6)  IIpom3BOACTBO CBapOUYHBIX pabOT HA CHEIMATBHBIX YYaCTKaX, KypeHHE U
pa3BeIeHUE KOCTPOB — B CHENUAIBHO OTBEICHHBIX MECTAX, YCTAHOBKA UCKPOTa-
CUTEJICH.

B)  Momnnuesamnmra;

r) OuyucTka TEPPUTOPUHU BOKPYT OYpOBOi B paguyce 15 MeTpoB;

) YcerpoiicTtBo 1omanok g xpanenus I'CM He meHee yem B 50 MeTpax
oT OypOBO# YCTAaHOBKH M OBITOBBIX TTOMEIIICHHMIA,

Monnueszawuma. Pacder MoOJHHME3alUTHl OyAeM BECTH II0 CJEAYIOITUM

dbopmynam:
ho=0,92-h, m, (3.5)
Ro=1,5-h, m, (3.6)
R=1.5:(h-hy/ 0,92), m, 3.7
rme h — BeicoTa OypOBOW YCTAaHOBKM BMECTH C MOJIHUEOTBOgOM, h=18 wmM;

hy — paccTosiHEE OT 3eMJIH JI0 KPBIIH KaOUHBI, Ny = 3 M.

he=
0,92 -h
R,
4
] hx_
- Re »—
hy=0,92-18=16,56 M,
Ro=1,5-18=27 m,

R=1,5-(18-3/0,92)=22,11 m.
Takum oOpa3om, 3alIUIICHHOW HAa BBICOTE 3 M SBIISICTCS BCS IUIOIIAJKA
pasMernieHuss OypoBoro obOopymoBanus pamuycom 22,11 M OT MauTel OypOBOW

YCTaHOBKH.
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3.2.2. AHa/1u3 BpeIHbIX (PAKTOPOB U MEPONPHUATHS MO UX YCTPAHEHUIO

Omxnonenue noxazamesneu MUKPOKIUMAMA HA OmMKpblmom 6030yxe. llpu
YCIIOBHH, TOCTOSTHHOW pa0OThl HAa OTKPBITOM BO3AyXEe BO3MOXKHBI OOMOPOXKCHHS,
NpoCTyAHbIC 3a001€BaHUs U T. 1.

Tak xak paGoTHI MPOUCXOIAT HA OTKPHITOM BO3IyXE Ha ydacTKe padoT JOJIKHO
OBITh YCTPOCHO TMOMEIICHUE (BaroH-OOIIEKUTUE) MJISI YKPBITUSA pabdouux OT
HEMOTO/Ibl U UX OTbIXa. Takke paboune JOKHBI ObITh 00€CIIeUeHbl CIEOCKAON U
00yBEIO.

Heoocmamounoe ocsewenue paboueii 30nbl. HOpMBI OCBEIICHHS yKa3aHbl B
CHull 23.05-95[16] «EctecTBeHHOE M HMCKYCCTBEHHOE OCBeleHue». Ha OypoBoi
yaie MOpUMEHsieTCss KOMOMHMpPOBaHHOE oOcBelleHHe (B JHEBHOE  BpeMsi),
HCKYCCTBEHHOE OCBEIIIEHHE B HOYHOE BpeMs CYTOK. MIcTOuHMKaMu cBeTa SIBISIOTCA
JIAMIIBI HaKaJINBaHUS. BbypoBsie JTOJKHBI OBITH 000pyIOBaHBI
MIBUICBOIOHCTIPOHUIIAEMBIMU CBETHIIBHIKAMHU. VICKyCCTBEHHOE OcCBemieHne OypoBoOn
YCTAaHOBKU OCYIIECTBISIETCS AekTprudecTBoM 12 B. B kauecTBe 351€KTpOIpPOBOJIKH
WCITOJIB3YETCsI IBYXOKMIIbHBIN Kabensb Tuna KPTIK 2x2,5.

C uenblo TOBBIMIEHUS MTPOU3BOAUTEILHOCTH OypOBBIX paboOT HE0OXO0IUMO,
4TOOBI OCBEIIEHHE Ha OypOBOM YCTaHOBKE OBUIO YCTPOCHO palMOHAIBHO U
COOTBETCTBEHHO HOPMATHBaM OCBEIICHHOCTH.

[Ipou3BoACTBEHHOE OCBEIIEHME Ha OypOBBIX JOJKHO  YJIOBJIETBOPSTH
CJICTYIONTUM TPEOOBAHMSAM: PAaBHOMEPHOCTh PACIPOCTPaHEHUs SPKOCTH Ha pabodei
MOBEPXHOCTH U B TpeJiesiaX OKPYKAIOUIEro MPOCTPAHCTBA; OTCYTCTBUE OJIEKIIOCTH, T.
€. TIOBBIIICHHOW SPKOCTH OTPKAIOIIUX CBET IMOBEPXHOCTEH; TOCTOSHCTBO
OCBEIICHHOCTH 110 BPEMCHH; ONTHUMAaJbHas HaINPaBJICHHOCTh CBETOBOTO TOTOKA.
Taxke HEOOXOAUMO MMETh ABAPUHHOE OCBEIECHUE C HE3aBUCUMBIM HCTOYHUKOM
MTUTaHU.

HopMmBl  OCBEIICHHOCTH H  OPHCHTHPOBOYHOE pa3MEIIeHHe Ha OypOBOM

yCTaHOBKE MPHUBEACHBI B Tabnuie 3.3.
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Tabmuma 3.3 — HopMbl OCBEIIEHHOCTH M OPUEHTUPOBOYHOE PA3MEIIICHUE Ha

OypoBOH yCTaHOBKE

Mecra MomtHoCTh
Mecra OCBEIICHHOCTB, Yucno
YCTaHOBKH CBETUJILHUKOB,
OCBEILICHUS JIk CBETUJIbHUKOB

CBETUJILHUKOB Br.
PaGouue COoky ot
MecTa y MEXaHU3MOB Ha
OypoBOTO 40 BBICOTE 2 220
CTaHKa 22-25M
[uter KUII 50 1 100
JIBurarenu, 25 [lepen 2 100
HAaCOChI npudopamu

Han

JlecTHHIIBL, MeXaHH3MaMHt
IPUEMHBII 10 Ha BBICOTE 3-4 100
MOCT, 2,2-25
OTCTOMHUK.

IIpesviuenue yposus wyma u eubpayuu. Ilpu NpoOBEAECHUU TMOJEBBIX PadOT
BO3MOYKHO BO3HHKHOBEHHE OJTHOTO M3 BPEAHBIX ()aKTOPOB — ITOBHIIIICHHBIA YPOBEHb
nryma.

Besknii HexenaTenpHbIA 3BYK NPUHATO Ha3biBaTh wmiymMom. Lllym BpeneH mis
3JI0pPOBbsI, CHIKAeT PabOTOCTIOCOOHOCTD, MOBBIIIAET YPOBEHb OMACHOCTH, IMTOATOMY
HEO0OXOMMO MPEAYCMAaTPUBATh MEPHI 3AITUTHI OT IIyMa.

Ilym wmoxeT crnenupuYecKd TMOpakaTh CIyX, MPUBOAUTh K OBICTPOM
YTOMJIIEMOCTH 00CITYKMBAIOIIET0 MEPCOHANA, CHIYKACT PEAKIINIO YeJI0OBEKa.

Bcnencreue 3Toro He06X01uM0, YTOOBI OCHOBHBIE UCTOYHHUKH IITyMa — OypoBO#
CTaHOK, JBUTATENIb, HACOC UMEJM JOIYCTUMBIC YPOBHH IITyMa, MPHHSTHIC COTJIACHO
CH — 785 — 69. lllymbl, BO3HUKAIOIIME OT JaHHBIX MEXAaHW3MOB, HE JOJKHBI

MPEBBINIATH 3BYKOBOTO JIaBJICHUS, IPUBEAEHHOTO B TabuIe 3.4.
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Tabnuna 3.4 — Hopmbl 3ByKOBOTO J1aBJI€HUS

Cpennereomerpuueckue yactoTsl (I'11) B okTaBax | YpoBHHU
0JIOC 3BYKa,

Hasznauenue nba
63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000

Paboune mecrta B

IIPOU3BOJCTBEHHBIX 30
TOMEIIEHHSAX 99 | 92 | 86 | 83 | 80 78 76 75

Meponpusamus no ycmparenuro wiyma:

— YCTaHOBKA 3BYKOIOTJIOMIAIOIINX KOKYXOB, 10 BO3MOKHOCTH PE3UHOBBIX
MPOKJIAIOK;

— YCTpAaHEHHE CBOEBPEMEHHO OOHapyXEHHBIX JIePEeKTOB B 4YacTH
000pyI0BaHUS, BEAYIINX K MOSBICHUIO U YMEHBITICHHUIO IITyMa;

— YCTaHOBKA TUIYIIUTEIS HA TU3EIIb;

— HEOOXOJMMO TMEPUOJMYECKH TMPOU3BOJUTH 3aMep YPOBHS IIyMa,
KOTOphIi Ha OypoBoil He jgoimkeH mnpeBbimarh 80 nbA (cormacno CanlluH
2.2.2.3359-16); KOHTpOJIbHBIE 3aMepbl YPOBHS IIyMa MPOBOAUTH C TMOMOIIIBIO
IIyMoMepa;

— MPUMEHEHHUS TPOTHUBOITYMHBIX TMOIIIUITHUKOB, CMa3KH, aKyCTHYECKUX
HKPAHOB;

— UCIIOJIb30BAaHUE  CPEJACTB  HMHAWBUAYATBLHOM  3alUTBI  OT  IIIyMa
(HAYUTHUKH, BKJIQJBIIIN ), paboTaromue 1Mo MPUHIKUITY TOTJIOMIEHUS [ITyMa.

Bubpamuss —  MmexaHudeckue — KojieOaTelbHBIC  JBIDKCHHS  OOBEKTa,
nepeaaBacMble  YEJIOBEYCCKOMY TeNy WM  OTACHbHBIM €0 YacTIM TIpH
HETMOCPEICTBEHHOM KOHTakTe. McTouHnmkaMu BuOpanmu Ha OypOBBIX SBISIOTCSI BCE
paboTaroiye MexaHu3Mbl (0ypOBO CTaHOK, ABUTATEb, HACOC, KOJOHHA OYypHIIBHBIX
TpyO u T.11.).

MecTHas BuOpanusi Majaoi MHTEHCUBHOCTH MOYKET OKa3bIBaTh OJIATONPUATHOE
BO3JICHICTBHE Ha OpraHu3M deioBeka. OMHAKO, MPHU YBEIWYCHUHW HWHTCHCHBHOCTH

KoJICOaHUH 1 JIUTCIBbHOCTH UX BOSI[CﬁCTBHH BO3HHUKAIOT U3MCHCHU, IIPUBOAAIINC B
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psie ciaydaeB K pPa3BUTHIO MNPO(EeCcCHOHATBHOM MAaToJIOTUM — BHOPAIMOHHOM
Ooe3HMU.
JlonmycTumble mapaMeTpbl oOmx BUOparuii Ha pabouux MecTax MPUBEACHBI B

tabimre 3.5.

Ta6nuna 3.5 — JlonmycTumMbie mapaMeTpbl 00IIKMX BUOpaIuii Ha paboyux MecTax

Buaer BubparmonHoit ckopoctu, 't

Buasl Bubpanmii
1 2 3 4 5 6 7

TpaHcriopTHbIE 132 | 123 | 114 | 108 | 107 | 107 | 107
TpaucrioprHo- - | 127 | 108 | 102 | 101 | 101 | 101
TEXHOJOTUYECKUE

TexHomornyeckue - 108 99 93 92 92 92

Ha noctosHHbBIX pabounx
MecTax

- 108 99 93 92 92 92

B cny>xe0HbIX TOMEIIEHUAX - 100 91 85 84 84 84

Meponpusmus no ycmpanenuro suopayuii.

— OallaHCUpPOBKA  JBIDKYIIMXCS W OBICTPOBpAIIAIONIMXCS  YaCTeH,
MEXaHU3MOB;

— yCTaHOBKA aMOPTU3AaTOPOB (IPY>KUHHBIX ), TUAPABINYECKUX, PE3UHOBBIX,
IUTACTUHYATHIX;

— BuOpamuss 16 I'm He momxkHa mnpesbiaTh ammautyny 0.28mm. Bcee
JONyCTUMBIE ~ 3Ha4YeHWs BuOparmii ykazanel B [OCT 12.1.012-90 [21]
«Bubpannonnas 6e3onacHocts. O01IMe TpeOOBAHUS ».

— B KauyecTBE WHJMBUIYaJbHBIX CPEACTB  3alIUThl  MPUMEHSIOT
CHelMalbHbIE BHOpOTacsIIMe KOBPUKH TOJ HOTH Yy TMyJbTOB YIPaBICHUS
MEXaHU3MOB.

llosviuennas  3anviieHHOCMb U 342A308AHHOCMb  paboyell  30Hbl.
3anblIeHHOCTh pabodeil 30HBI HE JOJKHA NPEBBIIATh YPOBEHb MPEIEIbHO

nonyctuMoi  KoHneHTpauu BpenHoro BemlectBa (ITIJIK). IIJK — »st0 Takas
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KOHIIGHTpAIMsl BEIIECTBA B BO3Ayxe pabodeil 30HBI, KOTOpas TPH €XKEITHEBHOU
paboTe B TeUeHue § 4acOB WM APYTrou MpOJOKUTENBHOCTH, HO HE Oosee 40 yacoB B
HEJIeNI0, B TEUYEHHE BCEro pabodero craka He MOXKET BbI3BaTh 3a00J€BaHUS WU
OTKJIOHEHUS B COCTOSIHUU 3]IOPOBBSI.

C touku 3penuss bBXKJ| mpu oOlleHKE COCTOSHMSI BO3IYIIHON Cpelbl
HaumOoJIbllIee 3HAUYeHHE HMeeT: 1) ra3oBbli COCTaB BO3AyXa; 2) YPOBEHb €ro
aTMOC(EpHOTO AaBJICHUS; 3) MPUCYTCTBUE B BO3AYXE MEXAHUYECKUX M TOKCUYHBIX
MIPUMECEN.

1. TazoBbiii coctaB Bo3ayxa. HaubOosiee OnaronmpusiteH Ajis JIbIXaHUs
atMochepHbIii Bo3AyX, coaepxkamuii (% mo obbemy) azora — 78,08, kucimopoaa —
20,95, naeptHBIX Ta30B — 0,93, yraekucnoro raza — 0,03, nmpouux razos — 0,01.

2. YpoBeHb arMoc(epHOro MOaBjICHUS BO3lyXa. YPOBEHb aTMOC(EpPHOro
JABJICHHUSI BO3AyXa 3aBHCUT OT BBICOTBI MECTHOCTHM W TEMIEpaTypbl BO3IyXa.
HopmanwsHoe gaBnenue Bo3ayxa paBHo 101 klla.

3. IlpucyTcTBHE B BO3AyXE MEXAHUYECKUX U TOKCHUYECKUX TPUMECEN.

[Ipu obOHapyXeHHH B BO3AYIIHOW cpelie padounMx MOMEIICHUM SAOBUTHIX
ra3oB M MapoB, KOHLEHTpaluKu KOoTopsix Bbilie [TJIK, paboTkl B 3TUX MecTax JOJIKHbI
OBITh TMPEKpaIleHbl, a OOCIY)KHBAIOIIUNA TMEepCOHANT TiepeBeleH Ha Oe30IMacHoe
pacctossaue. K  Takum  BemecTBaM  OTHOCSTCS: O€H3MH  (CpeAHECYTOYHAs
TI/IK = 1,5 Mr/M®) ¥ [BUIb HETOKCHYHAS (cpennecyrounas [IJIK = 0,15 MI/M°).

Ilpu pabome ¢ xumuueckumu peazeHmamu.

— pPacTBOpP JOJDKEH MPUTOTABIUBATHLCS B 3aKPHITON EMKOCTH;

— JIIOK TJIMHOMEIIAJIKU JTIOJHKEH OBITh 3aKPBIT METANTMYECKOU PEIIETKON C
OTBEPCTUSAMH pazMepoM 15x15 cM, 4TO HCKIIOYAET MomajaHue OOJBIIUX KYCKOB
TJIMHBI U 3aKJIMHUBAHUE JIONACTEH;

— OTpaXXJICHUE CO CTOPOHBI TIIMHOMEIIATIKU JOJIKHO OBITh CTUIOIITHBIM;

— OJIOK 10 PUTOTOBIICHUIO OYPOBOT'O PACTBOPA HEOOXOIUMO PaCIIOIaraTh,
YUUTBIBAsI pO3Y BETPOB (B pailoHe npeodagaroT Iro-3amnaaHble BETpa);

— WCITIOJIb30BAHUE CPEJICTB WHIWBUIYATHHON 3AIUTHI OT 3aMbLIEHHOCTH U

3ara30BaHHOCTHU (pEeCIMPATOPHI U IPOTUBOTA3bI).
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Boszoeiicmeue  paouayuu. OCHOBHBIMH  PaJWallMOHHBIMH  (haKTOpamH,
BO3JICHCTBYIOIMMH Ha MEPCOHAJ, SBIIOTCS TaMMa-u3jiydyeHue, OeTa-h3iIydeHHeE,
anb(a-uznyueHue. MeponpuaTus MO 3allluTe MepcoHania OT BO3JEHCTBHUS TaMma-
U3ITyYEHHUs TIOJKHBI OCHOBBIBATHCS:

— Ha TMPUMEHEHUU JOMOJIHUTEIBHBIX 3aIUTHBIX 3KPAHOB M3 MaTEpPUAJIOB
OOJIBIIION yIEeIbHOM IJIOTHOCTH (CBUHEI, CTaJlb, OETOH U T. 1.);

— Ha COKpAallleHHH JOMYCTHMOIO BpPEMEHHM pabOThl B MOJSX TraMma-
U3ITyYeHHUS;

— Ha YBEJIMYEHHE M0 BO3MOXKHOCTH PACCTOSIHUS OT UICTOYHUKA U3ITyYEHUs
110 pabovero MecTa.

BrinonHenne paboT B MOMEMICHUSX HUMEIOIIMX 3arps3HEHUs MMOBEPXHOCTEH U
BO3JIYIIHOM cpebl anb(a-HyKIUIaMU XapaKTepHU3yeTCs OIMACHOCTHIO MOMAaJaHus
anb(a-HyKJIHJIOB BHYTPh OPraHU3Ma Yepe3 OpraHbl JbIXaHUS, KETYJOUHO-KUIIICUHBIH
TPAKT WA YEPE3 KOXKY.

OCHOBHBIM ~ JIOKYMEHTOM,  OIpPEACNAIONIMM  OpraHu3alyio  pabdoT 1o
obecrieuenuto Pb, nomken saBnsThes mpoekT mpousBoacTBa pabot (IIIIP) u akt-
JOMYCK Ha MPOU3BOJCTBO padOT, pa3pabdaThiBa€MbI€ B COOTBETCTBUHU C TPEOOBAHUSIMMU
CHull  12-04-2002 u CAHIIuH (2.2.8.46-03, 2.2.8.47-03, 2.2.8.48-03, 2.2.8.49-
03).

[TpousBoacTBO padoT 6e3 Hanmuuus yTepkaeHHoro [P 3amnpermaercs.

Ilospesxcoenus 6 pezyrbmame koumaxma c¢ Hacekomvimu. llpu pabote B
MOJIEBBIX YCIOBUSAX CYHIECTBYET BEPOSITHOCTD 3a001€BaHUs KIIEIIEBBIM SHIE(DATUTOM
uin Oone3nbto Jlaiima, BciaeacTBue ykyca kiema. [ToaToMy K moneBbiM paboTam

JOTYCKAIOTCS JIUIA TPOIIEANINE KypC MPUBUBOK OT KJICIIEBOTO dHIIe(anuTa.

3.3. DKkoJgornyeckas 0e30MacHOCThH

Ha 3amuty 1 BOCCTaHOBJIEHHE 3€MENIbHBIX YYACTKOB JOJDKHBI OBITh COCTABJICHBI
U YTBEPKACHBI MPOEKThI U CMETHI, NMPETyCMATPUBAIOLINE CIASAYIOITUE MEPOIPUSTUS
MOTOTOBJICHHBIE JI0 TpoIiecca OypeHus, o OXpaHe B Mporecce OypeHusi CKBAKUHBI

H 110 BOCCTAHOBJICHUIO 3E€MCJIbHBIX YYaCTKOB.
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Tabmuma 3.6 — Bpemnbie BO3meHCTBHS Ha OKPYXKAIIYIO Cpely W Heapa u
IPUPOIOOXPAHHBIE MEPOIPHUATHS TPH T'eOJIOTOPa3BEAOYHBIX paboTax (TBEpIOE

ITOJIC3HOC I/ICKOHaeMOG)

IIpuponnsie
pecypcsl,
KOMIIOHEHTBI
OKpYKaroueu
cpeabl

Bpennsie Bo3aencTBUs

[IprponooxpaHHble MEPONIPUATHS

1

3eMia u
3eMEJIbHBIE

pecypchl

YHHAUYTOXKEHNE U TTIOBPEKICHUE
IIOYBEHHOTO CJIOS
CEIbXO03yTOMU U IPYTUX
3eMellb

PaHI/IOHaJ'IBHOG IIAaHUPOBAHUC
MCCT U CPOKOB IIPOBCACHHUA pa60T

Co0uro/1IeHre HOpMaTHBOB OTBOA
3eMeJIb

PCKYJII)TI/IBEILII/ISI 3CMCJIb

3arpsi3HEHUE TIOYBbI
He(TEeNnpoayKTaMH,
XUMpeareHTaMmu U Jp.

Coopy:xeHue moA0HOB, OTChINIKA
TIJIOIIAJIOK JIJISI CTOSIHKY TEXHUKHU
U T.J.

BriBO3, yHUUTOXEHUE U
3aXOPOHEHUE OCTATKOB
He(PTEenpoIyKTOB, XUMPEAreHTOB,
MycOpa, 3arpsI3HEHHOW 3€MIIA U

Ap.

3acopeHue OYBbI
MIPOU3BOJICTBEHHBIMH OTXOIaMHU
U MyCOPOM

BriBO3 1 3ax0poHEHNE
MIPOM3BOJCTBEHHBIX OTXO/I0B
(MeTaysIoM, K€pH, OTBAJIBI
MOA3EMHBIX TOPHBIX BBIPAOOTOK)

Co3naHne BbIEMOK U
HEPOBHOCTEH, YCUIICHUE
3PO3UOHHOMN OMACHOCTH

3achInKa TOPHBIX BRIPAOOTOK

YHanuTtoxxeHue
CEJILCKOXO3AUCTBEHHOM
PACTUTENBHOCTH

Ormata notpas
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[Tponomxenue Tabauist 3.6

YHI/I‘ITO)KGHI/IC, IMOBPCIKACHUC U
3arpA3HCHHUC ITIOYBCHHOI'O
IIOKpOBa

Meponpustrs no oOXpaHe no4B

JlecHbie IMOXKapbl

Y6opka ¥ yHUUYTOKEHUE
MOpYyOOUYHBIX OCTaTKOB, U IPyTHE
MephbI yX07a 3a JeCOCEKOou

O06opynoBaHKe MOKAPOOTACHBIX

Jlec u 00BEKTOB, CO3JAHUE
JIECHBIE OcraBnenue HeaopyOoOB, MHHEpATH30BAHHBIX TTOJ0C
pecypcbl 3axJIaMJICHHE JIECOCEK .
Hcnonbs3oBaHue BhIPYOICHHOM
JIPEBECUHBI
[Topy6ka npeBocTos mpu IlonenHas nara
00opyoBaHUK OYPOBBIX Co0uto1eHe HOPMaTUBOB
IJI0Ia10K, KOMMYHUKAIINH, 0TBO/JIa 3€M€JIb B 3aCEIEHHBIX
MOCENIKOB U JIp. TEPPUTOPHUSIX
OBoJ, CKIIaIUPOBAHKE U
3arps3HECHHE o AP
00e3BpEeKUBAHUE CTOYHBIX BOJI,
MPOU3BOICTBEHHBIMHU CTOYHBIMHU
YHUYTOXXKEHUE MYyCOpa:
BOZIaMU ¥ MyCOpOM (OYpOBBIM
COOpY>KEHHUE BOJIOOTBOJIOB,
pacTBOpoM, HeTEIPOIYKTaAMH, . .
HaKOMUTENEH, OTCTOMHUKOB,
MUHEpaIN30BaHHBIMH BOJIAMU U
YHUYTOXEHUE UJTU 3aXOPOHEHUE
paccoiamu 1 ap.)
Mycopa
3arpsizHeHHE ObITOBBIMU OuucTtHbIE COOPYKEHUS TS
Bona u CTOKaMU OYPOBBIX CTOKOB
BO/JIHbIE
pecypcbl

MexaHn4ecKkoe M XMMHUYECKOe
3arpsi3HCHUE BOJIOTOKOB B
pe3yJIbTaTe CTATKUBAHUS

OTBAJIOB

PanronanbHOE pazMenieHne
OTBAJIOB, COOPYKEHUE
CIIELMAIIBHBIX ACTaKaJ, 3aChIIKa
BBIPAOOTOK B pycie

3arpsi3HEHHE MOI3€MHBIX BOJ
IIPU CMEIEHUH PA3TMUYHBIX
BOJIOHOCHBIX TOPU30HTOB

JINKBUOAIIMOHHBIN TaMIIOHAXK
OypOBBIX CKBa)KUH
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[Tponomxenue Tabauist 3.6

JIMKBUAAITMOHHBINA TaMIIOHAX
CKBAYKUHBI
Hapymenue ecrecTBEHHBIX
CBOMCTB IeOJIOTHYECKOM I'uaporeonoruyieckue,
cpesl TUAPOXUMHUYECKNE U NHKEHEPHO-
reoJIoTnuecKre HaO0ICHUS B
CKBa)XMHAX U BbIPaOOTKax
O6opynoBaHNE U aHATUTUYECKUE
paboThI Ha COMYTCTBYIOLIUE
Henpa KOMIIOHEHTBI, MOPOJIbl BCKPBIIIN U
He xoMIuiekcHOE n3yueHue OTXO/IbI OyyIIEro NPOU3BOJCTBA
HEIP TeMarnueckrne U HAy4HO-
UCCJIEI0BATENBCKUE pabOTHI MO
MOBBIIIEHUIO KOMITJIEKCHOCTH
U3Y4YEHUsS HEAP
Opranu3zaius pyJIHbIX OTBAJIOB U
Henonnoe ucnons3oBanue p HUBL Py A
< CKJIAJIOB, XpaHEHHE 00Pa3I0OB U
W3BJICYEHHBIX U3 HEIP
po0 MUIMXOBOTO 30JI0Ta U TIp.
MOJIE3HBIX KOMIIOHEHTOB
LIEHHBIX KOMIIOHEHTOB
S —— BrIOpOCHI BTN U TOKCUYHBIX | MeponpusiTUs MpelyCMaTpUBaIOTCS
6ac};eﬁH razoB U3 MOA3EMHBIX B ClTydasix HEMOCPEACTBEHHOTO
BBIPAaOOTOK BpPEJIHOTO BO3JICHCTBUS
PacniyruBanue, HapyuieHue
[IpoBeneHus koOMILIEKCa
MeCT OOUTaHUSI )KUBOTHBIX, .
. b6 1 21D, TpENCTABHTEEH MPUPOIOOXPAHHBIX MEPONIPUSATHUM,
AKupornpiit | P p- 1P 5 IJIAHKPOBAHUE PAOOT C yUETOM
MHD KUBOTHOT'O MUPa, CIIy4aiiHOE
OXpaHbl ’KUBOTHBIX
YHUYTOKEHUE
[Ipodunaktuyeckas padora
bpakonbepcTBO

3.4. be30nacHOCTH B Ype3BbIYANHBIX CUTYAIIUAX

Jnst  obecneuenust Oe3omacHOCTH B ype3BblyaiiHbix curyanusax (UC)
HE0OXOMMO BBISIBUTH HarOosiee BO3MOkHbIe. K HUM oTHOCSTCS:

— MIPUPOJIHBIE;

— TEXHOTEHHbIE;

— BOCHHBIC.
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Jnsa  paiioHa paboT Haubojee BEpPOSTHBIMU SIBISIIOTCS UpE3BbIUANHBIC
CUTyalldd TEXHOTEHHOTO XapakTepa (TOXapbl, B3pPBIBHI M aBapUUHBIC CUTYAllUH).
OnHolt u3 cambIx BeposTHbIX UC SBISAIOTCS MOMXKapBHI.

[loxxkap — 9TO  HEKOHTPOJIHMPYEMOE TOPEHHE, COIPOBOXKAAIOIIEECs
YHUUYTOKEHUEM MAaTepUaIbHBIX LIEHHOCTEH M CO3JAOLIUI OMAaCHOCTh ISl JKU3HU
JTIOAEN.

OcCHOBHBIE PUYHMHBI MOXKapa: HEOCTOPOKHOE OOPAIEHUE C OTKPBITHIM OTHEM
(KypeHue, KOCTpBI, CBapKa, UCKPBI) AIEKTPOOOOPYI0BAaHUEM, XaJaTHOCTh NIEPCOHAIA,
pas3psiibl CTATUYECKOTO DJICKTPUUYECTBA, YAap MOJTHUH.

OcHOBHBIE Mepbl YCTpaHEHHUS TPUYUH TMOXKapa: COONIONCHHE TIPaBHII
NOKapHON 0E€30MACHOCTH M MHCTPYKLMM MO SKCIUTyaTalid TEXHUYECKHX CPENICTB.
JIomKHO OBITH CIEIMATIBFHO OTBEICHO MECTO JJISl KYPEHHUSL.

3ampermiaercss 3anpaBiATh paOOTArOMIMKA JABUTaTelb FOPIOYUM U CMA30YHBIM
MaTepUajoM, a TAKXKE MOJIb30BATHCS JIJIs1 OCBEILEHUS OTKPBITHIM OTHEM IPU 3aIllpaBKe
0aKoOB ¢ TOPIOYHMM U OTIPECIICHUU YPOBHS TOPIOYETO B OaKe.

[IpoTuBONOXKapHBIN UIUT JOHKEH ObITh ycTaHOBJEH B §8...10 M oT pabouero
MecTa OypHIIbIIMKA.

[lepeyeHb MPOTUBOMOKAPHOTO MHBEHTApsi HAa OYpOBOI MPHUBENEH B TaOIHIIC

3.7.

Tabnuna 3.7 — IIpoTuBOMOXKapHBII THBEHTAPh

Ne i/ HanmenoBanue KonnuectBo
1 Ornerymurenu nennsie OI1-4 2 wr.
2 OrsaeTymuTenu yriekuciaotaeie OY-2 2 .
3 SIIUK C TIECKOM eMKOCTBIO 0,5 M° I .
4 Emkocts ¢ Bojioi 250 1. 1 1T,

KoMImiekT maHIeBoro HHCTPYMEHTA:
Jlonatel 2 IT.
3) barpsi 2 wrT.
JIombl 2 IIT.
Tonopsl 2 1iT.
6 [IpoTuBONOXKapHBIC BEApa 2 IIT.
7 [IpoTuBOMOXapHBIN AT 1 .
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Meponpusitus NpOTUBONOKAPHOM OE30MaCHOCTH:

— TMPOBEACHUE HWHCTPYKTAXXKEH IO MNPOTHUBOIOXKAPHOW OE€30MaCHOCTH U
oOyueHue paboTe ¢ NPOTUBOIIOKAPHBIM HHBEHTAPEM;

— OTHETYLUMTENW [JOJDKHBI OBITh OnedyaTaHbl M Iepe3apsKaTbCs B
OIIPEIEIICHHBIE CPOKH;

— pa3BOIUTh OrOHb HE MeHee YyeM B 30 M oT OypoBOI yCTaHOBKH;

— MOJIBl, CTEJUIAKU, BEPCTAKM HEOOXOAMMO CHCTEMATHYECKH OYMINATH OT
MAacCJIEHBIX, JIETKOBOCIIAMEHAOIINUXCS MAaTEPUAIIOB.

[Toabe3apl U OIXOIbI K 3aHUSIM, MECTA PACIIOIOKEHUS TPOTUBOMIOKAPHOTO
WHBEHTAps TOJDKHBI ObITh CBOOOJHBI, B HOUHOE BPEMSI OCBEILIEHBI, B 3UMHEE BpeMs
pacumieHsl. [lnomanky 1y XpaHEeHHs TOIUIMBA U TOPIOYE CMAa304YHBIX MATEpUAJIOB
pacnionaraetcst He 0muxe 50 M ot OypoBoOil ycTaHOBKU. Pe3epByapsl ¢ roprounM Ha/lo0
pacrnojarate B HU3KUX MECTaX, YTOOBbI, TP BO3HUKHOBEHUM IOXKapa, pazIuBLIAsICS
roproyast >KUJAKOCTb HE MOTJIa CTEKaTh K HUYKECTOSIIEH OypOBOl yCTaHOBKE.

Jliist obecriedeHust 6€30MaCHOCTH HEOOXOAUMO pa3paboTaTh MEPOIPUATHUS 110
npo(UIaKTUKE U 3aIIUTE JI0ACH U MaTepUaIbHBIX LIEHHOCTEH.

31aHre JOJDKHO MMETh 3allaCHOM  BBIXOJ I JBAaKyallMW JIIOJICH,
00ecIeynBarOIINA BHIXOT JTIOJICH 3a OTPEICTICHHOE BpEeMs.

OcoOble TpeOOBaHUS TPEIBIBISIIOTCS K pa3MEIIEHUI0 orHerymwurenei. Mx
MOJIBEIIMBAIOT Ha BBICOTE He Oosiee 1,5 M OT ypoBHA Moja 10 BEPXHEH TOUKU
OTHETYIINTENS U HA pacCTOSIHUM HE MeHee 1,2 M OT Kpast IBepy IIPU €€ OTKPhIBAHUU.

Bce nuua, BHOBb MpUHHMMAaeMble Ha padOTy, B TOM YHUCJIE€ U BPEMEHHYIO,

JIOJIKHBI TPOXOIUTH MEPBUYHBIN MPOTHUBOIMOXKAPHBINA HHCTPYKTAK.
3.5. IIpaBoBble ¥ OpraHu3alMOHHbIE BONIPOCHI 00ecneyeHusi 0€30NMACHOCTH

3.5.1. CneunanbHble NPaBOBbIe HOPMbI TPY/I0BOI0 3aKOHOIATEJIbCTBA

K camocTosiTenbHOMY BBITIOJIHEHHIO pPaboOT 1O OypeHHIO CKBaXXUH
JOMYCKAIOTCA ~ JIMIAa, BO3pAaCT KOTOPHIX  COOTBETCTBYET  YCTAHOBJICHHOMY
3aKOHOJIATEIHLCTBOM, MPOIICIINE MEIUIIMHCKUI OCMOTP B YCTAHOBIICHHOM IOPSIIKE

H HC UMCIOIIHNC HpOTI/IBOHOKaSaHI/If/'I K BBIIIOJTHCHHUIO JAHHOI'O BH A pa60T, HNMCIOIIIUC
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COOTBETCTBYIOIIYIO KBaTU(DUKAIIMIO W JOMYIICHHBIE K CAMOCTOSATEIHLHON padoTe B
yCcTaHOBJICHHOM Topsinke. Ilepen momyckom K paboTe paboumii  MPOXOJHT
CTQXUPOBKY B TedeHue 2...14 cmeH (B 3aBHCUMOCTH OT XapakTtepa paloThl,
KBATM(UKANKA PaOOTHUKA) MO PYKOBOACTBOM CHEIIMAIIBPHO HA3HAYEHHOTO JIUIIA.

Bce pabouwme, crnenuaniucTsl W CTYACHTHI-TIPAKTUKAHTHI TpU paboTe B
paiioHax, OMAacCHBIX IO JMUIEMUYECKUM 3a00JICBaHUAM, MOJJIEkKAT 00s3aTEIbHBIM
MPEIOXPAHUTEIIBHBIM MPUBUBKAM B MOPSAKE, YCTAaHABIMBAEMOM MUHUCTEPCTBOM
3apaBooxpanenusi Poccuiickon denepanuu.

PabGounii 1o/KeH NPONUTH MHCTPYKTAXKU MO 0€30MacCHOCTH Tpya:

—  Ipu npueme Ha paboTy — BBOAHBIN U MEPBUYHBIN HA paboyeM MeECTE;

— B Ipolecce paboThl HE PEKE OJHOTO paza B 6 MECSIIEB — IOBTOPHBIN;

— 1NpU BBEACHUU B JCHCTBUE HOBBIX WJU MEpepaOOTaHHBIX MPaBUII,
HHCTPYKIIMK TI0 OXpaHe Tpy/Ja, 3aMeHe WM MOJACPHHU3ALMH OO0OPYIOBaHMS,
MIPUCIIOCOOJICHUIT M MHCTPYMEHTA, HapylmIeHWH TpeOoBaHUN OE301acHOCTH Tpyja,
KOTOpbIE MOTYT MPUBECTH WJIM MPUBEIIA K TpaBME WM aBapuHu, EpepbiBax B padboTe
oosee yeM 60 KajgeHIAPHBIX JHEH — BHETUIAHOBBIM.

PaGora B yclIOBHSIX TOBBIIIEHHONW OMACHOCTU JIOJKHA IMPOU3BOJUTHCS IO
HapsIy-I0MYyCKYy C YKa3aHHeM HeoOXOoAuMbIX Mep Oe3omacHocTu. IlepedeHs pador,
Ha BBIMOJHEHUE KOTOPBIX HEOOXOJMMO BBIAABAaTh HAPSAA-IAOMYCK YTBEPKIAIOTCS

rIaBHBIM HHXXCHCPOM IPCAIIPHUATHA.

3.5.2. Opranu3anuoHHbIE MEPONPUATHS NPH KOMIIOHOBKe padoyveil 30HbI.

[Ipu mpoBeneHun OypoBBIX padbOT OypOBbIE YCTAaHOBKH 00€CIIEUMBAIOTCS
KOHTPOJIbHO-U3MEPUTEIPHOW ~ amnmapaTtypod,  CpeACTBaMHM  MEXaHM3alluu U
aBTOMATH3allMM, COTJIACHO CYIIECTBYIOIIUM TpeOoBaHUsSIM. BypoBbie mIOmaaKu
JOJDKHBI MUMETh COOTBETCTBYIOIIUE pa3Mephl IS pa3MEIieHUs OO0OpyAOBaHUS H
npoesna TpaHcropTa. Ilepen HawajgoMm omacHeIX paboT (MEpeBO3Ka BBIIIKH,
JUKBUJAINS aBapUid U OCIOKHEHUU U T.1.) OYpOBBIM MacTepoM (WJIA JIUIIOM, €ro
3aMEHSIONMM) TPOBOJUTCA JIOTIOJHUTEIBHBIM HMHCTPYKTQX IO 0O€30ImacHOMY

BEJICHUIO PadoT.
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4. BCIIOMOTI'ATEJIBHBIE 1 ITIOICOBHBIE HEXHU
4.1. Opranusanusi peMOHTHOM CJIy:KObI

PemoHTHas ciyx0a opraHu30BaHHA HA OCHOBE MEXaHUYECKHX MaCTEPCKHUX.
B MexaHuWyeckyr0 MacTepCKyl0 BXOISAT OTACJICHUS: Ky3HEUHOE, TOKapHOE,
CBApOYHOE, MHCTPYMEHTaJIbHOE. MexaHuueckass MacTepCKasi BHITIOIHSET pabOThl MO
pPEMOHTY OypoOBOTro 0O0OOpYIOBaHMS, TPAHCIIOPTA, a TAKXKE MPOU3ZBOJUT PEMOHT H
M3TOTOBJICHUE OTJEIBHBIX Y3JIOB U JeTaneil, HEOOXOIUMBIX J1JIsI BOCCTAHOBUTEIBHOTO
PEMOHTA MPHU IKCIUTyaTaluu 000pyA0BaHUS.

[InanupoBanue pabOT MO  IJIAHOBO-MPEAYNPEAUTEIHBHOMY  PEMOHTY
OCYILECTBIISIETCS. B COOTBETCTBUM C HopmaTuBamu. ['010BOM rpaduk TmIaHOBO-
MpPEAYNPEIUTEIBHOTO PEMOHTA COCTABIISIETCS TJIaBHBIM MEXAHHKOM COBMECTHO C
HayaJbHUKAMU TPOU3BOJCTBEHHBIX YYaCTHUKOB M OypoBbIMU Mactepamu. llpu
COCTABJICHMH TpPaUKOB YUYHUTHIBAIOT TEXHUYECKOE COCTOSIHME O00OpYI0BaHUA,
JUIMTEIBHOCTh ~ €r0  JKCIUTyaTalluW, BBIIIOJIHEHUE NPEABIAYIINX  PEMOHTOB,
TEXHOJIOTUYECKYIO CBSI3b C JIPYTMMHU 3BEHbSIMU MPOU3BOACTBA. [IpoekT romoBoro
rpaduka mIaHOBO-TIPEAYIIPEAUTEIILHOTO PEMOHTA YTBEPKIA€T IIABHBIN HHXKEHED.

OcHOBaHMEM Ha PEMOHT ABJSIETCA JePeKTHasT BEAOMOCTb, KOTOpast
cocTaBisieTcst nociie OypeHusi. BemoMocTh cocTaBiieTcsl CTapliuM MEXaHHUKOM IO
AKCIUTyaTali 000pYA0BaHMS B IPUCYTCTBUU OYpOBOTO MacTepa.

Ha 6a3ax ocymiecTBisieTcsl mpoBepka KauecTBa OOCaIHBIX W OypHIIBHBIX
TpyO, X COPTUPOBKA, peMOHT. Takxe Ha TpyOHOI 0a3e MPON3BOIUTCS U3TOTOBJICHUE
nepeBoHUKOB. [lomuMo Bcero mpouero 0asbpl 3aHUMAKOTCA JOCTaBKOM TpyO Ha

«OypOBYIO» U BBIBO3 € «0ypOBOI» U3HOLIEHHOTO 000pyA0BaHUsl, OpaKOBAHHBIX TPYO.
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4.2. Opranusanus JHeprocHadKeHust

DHEprocHa0XeHUue SKWIbIX BaroH-IOMOB OyleT OCYIIECTBISATHCS IpHU
MOMOIIM AU3EJIbHOTO TeHepaTopa MoiHOCThI0 10 kBT. DHeprocHabxkenue OypoBoii
YCTAHOBKH OCYILIECTBIISIETCA 3a cueT jgu3enpHoro reHeparopa A/l 30-T400
motmrHOCThIO 30 kBT BXOmsmiero B ocHamienue 0yposoit yctanoBku Y Kb-200/300I1.
OT1oT cnocol SBISETCA CaMbIM YAOOHBIM M II€IECOO0pPa3HBIM C 3KOHOMHYECKOMH
TOYKH 3pEHUs, T. K. MoAkIoueHue Kk cetssM JIOIT HeBO3MOXKHO M3-3a UX OTCYTCTBHUS
BOMM3M ywacTka TipoBeneHus pabor. CHabkeHWe Au3enst TOIUTMBOM OyIeT
OCYHIECTBIAThCA U3 EMKOCTH 00bEMoM 5000 mutpoB. 3ampaBka EMKOCTH Oyner
MPOU3BOJMUTHCS MyTEM 3aB03a JMU3TOILUIMBA Ha OYpOBYIO CHEIHAIU3UPOBAHHON

aprouucrepHon ['A3.

4.3. Opranusanusi BOA0CHA0KeHM s

[Ipu OypeHMH CKBaXXMH B KayeCTBE IPOMBIBOYHOM JKHAKOCTH OyIeT
HCIIOJB30BAaThCA  TJIMHUCTBIA  pacTBOpP HAa  OCHOBE  TEXHHUYECKOW  BOJIBI.
BonocrabkeHrne OCymeCTBIATHCS TPH  TIOMOIIM IPUBO3a BOJBI  BOJAOBO3HOU
MaIlMHOU ¢ OJmkaiiero BojgoeMma 6o mocenka [lonsiHsHKa. Ha OypoByro Boaa
OyZeT 3aBO3UTCS HECKOJBKO pa3 B CYTKH, IO MEPE €€ M3PacXO0BaHUs, H CITMBACTCS

B CIICIIUATIBLHYIO0 €MKOCTh — 3yMII(), KOTOPBIN pacroyiaraetcsi OKoJio OypoBOid.

4.4. TpaHCTIOPTHBII LeX

Jlyist opranm3anuu paboT Ha y4acTKe UCIOJIb3YeTCs CIEIYIONIee TPAHCIIOPTHOE
o0opy1oBaHuE:

1. BaxtoBsiit Tpancnopt (YPAJI) — ayist tocTaBky mepcoHana oT 6a3bl mapThH
710 y4acTka paboT 1 00paTHo;

2. I'py3oBoii Tpancnopt (YPAJI) — TpancniopTHpoBKa HEOOXOJUMBIX TPY30B C
0a3sl;

3. Cnyxeonsiii Tpancnopt (YA3, YPAJI) — nng HAOCTaBKM CMEH K MECTY
OypOBBIX palOT, /1715l JOCTABKU pAOOTHUKOB I'€OJIOTUYECKUX U APYTUX CITYXkO;

4. Tpakrop rycenuunsii T-170 MBb — wucnons3yercss Juisi TJIAHUPOBAHMS

IJIOLIAA0K TOJI OYpOBBIE YCTAHOBKU U ISl IEPEIBUKEHUS OypOBOTO 000PY0BaHUS;
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5. BonoBo3usiii Tpancniopt (YPAJI) — ny1st mocTaBKM BO/ibI HA OYpOBYIO.

4.5. CBs3b M qucneT4yepckas cayxoda

B nensx moBBINIEHHS KayecTBa YNPABICHHUS OPraHU3YIOTCS AUCHETYepCKas
ciyx0a. OCHOBHas 3ajjaya JAUCIETUYEPCKON CIIyx Obl — obOecreueHre pUTMUYHOCTU
paboTHI BCEX MOJIpa3/IeNICHU ¢ YIETOM CIOKUBIIEHCS 0OCTAaHOBKH.

J1714 BBITIOTHEHUS TOCTABIICHHBIX 3aj1a4 JUCTIETUEPCKas CIyk0a OCYIIECTBIISIET
cienyroue GyHKIINN:

1. Ilpuém, ananus, obpaboTka W pacmupeneracHue UHGOPMAIIMH O COCTOSHUN
IPOU3BOJCTBA PabOT, HEOOXOAUMOM I COCTaBJICHUS M KOPPEKTUPOBKH IUIAHOB, a
TaKXe pPEeryJIupOBaHuUs POU3BOJCTBA;

2. Ilpuém aBapuMHBIX 3aKa30B M pACHpPENEIICHHWE HX 1O IeXawm,
MH()OPMUPOBAHUE COOTBETCTBYIOIIMX CIEIUATUCTOB 00 aBapuM M JOCTaBKa UX, B
ciy4ae HEOOXOJMMOCTH, K MECTY aBapuu, KOHTPOJb 32 BBINOJIHEHUEM 3aKa30B
OOCITY’KMBAIOIIMMHU II€XaMH, OOECIEYEeHUE 3aKa3YMKOB pECcypcaMH CO CKJIaJI0B
OpraHu3ally, JOCTaBKa HEOOXOIMMBIX PECYPCOB 3aKA3UHKY;

3. Benenue exxeHEBHOTO y4€Ta BBINIOJIHAEMbIX padoT;

4. Ilepenava pacrnopsiK€HU pyKOBOJUTENICH OpraHU3aliu.

CBsi3b yuacTka OypoBBIX paboT ¢ 06a30ii npeAnpusiTis OyAeT OCYIIECTBISTHCS C
MOMOIIBI0 PAAUOCTAHIIMU «AHTapa», TMOCTOSHHO HaxoJsIlieiics Ha OypoBoi
yCTaHOBKE W B 0a3oBoM jarepe. Pexum palOoThl paaviocTaHUU «AHTapa» —
KpYIJIOCYTOYHBIMN.

[Tpu namuuuu cotoBoii cetu ctanaapra GSM 900 — 1800 cBs3b ¢ 6a30it OyaeT

OCYILIECTBIISITHCS IO COTOBOMY TeJE(OHY.
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5. CHEIIUAJIBHBIA PA3JIEJ TIPOEKTA (JIETAJIBHOE N3YUEHUE
BOITPOCA TEXHOJIOI'MA OTBOPA ITPOb»

5.1. ®akTopbl, ONpeaesIONAe YCIOBHUS MOJTy4eHUsI 00pa310B MOPO HIH

NMpPo0 MoJIe3HBIX HCKOMAEMbIX

B Hacrosiee Bpemsi MpeacTaBUTEILHOCTh OMPOOOBAHWS MHOTHX TOJIC3HBIX
UCKOTIAeMBIX ~ OOecreunBaeTCs KEPHOBBIM  MaTepuajoM, OTOOpaHHBIM U3
POOYPEHHBIX CKBAKHH, MPUYEM IPEANOIaraeTcsi MaKCUMaIbHBIA BBIXOJ KEpHA U3
HHTEpBaJIa €ro 0TOopa (MHTEpBajga OypeHHs ¢ 0TOOPOM KepHa), IPEACTaBUTEIIBHOCTh
MOJIYYEHHBIX 00pa3lloB TOPHBIX MOPOJI MPU MUHUMAJIBHO JOMYCTHUMBIX JUaMETpax
ckBaxxuHbl. Ho Ha mpakTuke naineko He Bcerga ymaetrcs nooutsesi 100%-ro BbIxoaa
KepHa (U3 crocoO0B OIpe/IeNieHHs BhIX0/1a KEpHa HanboJee paclpoCTpaHEeH Crocob
W3MEPCHUS JUTMHBI U3BJICUEHHOTO KEPHA M COOTHECECHUS €€ K JIJTMHE MPOOYypEHHOTO
WHTEpBaja) MO Pa3IMYHbIM IPUYHUHAM.

Brigenstor cnenyroiue GakTopsl, BIUSIONIME HA POpMUPOBaHUE KEpHA:

['eonmornyeckue: meTporpad@uuecKuii COCcTaB, CTPYKTypa, TEKCTypa, CTEIEHb
MeTaMop(pu3Ma, YCJIOBHUSI 3aJ€TaHUs TOPHBIX TOPOJ, YroJ BCTPEYH CKBAKHUHBI C
MJIOCKOCTBIO HATUTACTOBAHMUS, TPEIIMHOBATOCTh M JIPYTHE — OMPEISAIOT (DU3UKO-
MEXaHWYECKHE CBOWCTBA TMOPOJ,  CJEAOBAaTEIbHO, WX  COMPOTHUBIIIEMOCTh
pa3pyIIeHHUIO.

Texanueckue (GaxTopbl, CBSI3aHHBIE ¢ KOHCTPYKTHBHBIMH OCOOCHHOCTSIMU H
YCIIOBUSIMHU paOOThl MEXaHU3MOB JIJIsl TIOJTyUYEHHUSI KEPHA.

Texnonornyeckue: crnocod paspylieHHus TOPHBIX TOpOJ Tpu OypeHuw,
MPOJIOJDKATEILHOCTh  peiica M CKOPOCTh ~ OypeHHUs,  OMNPEACISIIONINE  BpeMs
BO3JICUCTBHSI HAa KEpPH NPYrux (PakTopoB, cmoco0 yhaneHus ¢ 32005 CKBaKUHBI
MIPOJIYKTOB Pa3pyIICHUS TOPHBIX IMOPOJI, KOJMYECTBO M KAY€CTBO OYHMCTHOTO arcHra,

KOHCTPYKIIUSI KEPHOPBATEIS U JIP.

Al-2069305-21.05.03-bC-3115-2017-01

Usm. | /lucm N dokym. [lodnucw | Aama
Paspad. Aebucenko A.M 06.17 /lum. /lucm /lucmoB
PykoBad. Umypsizun B.A. 06.17 Cneyua/ibHeld pasden npoekma YI I 116 146

«/lemasbHoe u3yveHue Bonpoca

HY TI1Y UripP

W.0.3a6. Kag. | Kobareb A.6. 06.17

mexHo/02uu omdopa nNpood»

epynna 222B




OpraHu3aliioHHbIE: OTCYTCTBHE KOHTPOJIBHO-U3MEPHUTENBHBIX MPUOOPOB,
palMOHANBHBIX CPEJICTB OTOOPA KEpHA, TOUHOTO I'€OJIOTUYECKOT0 pa3pe3a CKBAKUHBI,
HEeJO0CTaTOYHAas KBaIH(PHUKAIUS TIepCoHAIa.

Jlis monydeHus: MpPEeACTaBUTENBLHOTO KEepHa, a Takke sl 00OCHOBAaHHOTO
BBIOOpAa TEXHOJOTMYECKUX METOJOB U CIEUUAIBHBIX TEXHUYECKUX CPEJICTB
UCTIONB3YIOTCSl KIACCU(UKALMU TOPHBIX MOPOJ MO TPYAHOCTH OTOOpa KepHa, U, B
4acTHOCTH, kiaccudukanus, paspadoranHas eme B CCCP BUTP (Bcecoro3nsim
WHCTUTYTOM TEXHHUKH U pa3Benku). Kpome TOro, 10CTOBEpPHOCTh MH(POPMALIUU JIs
MUHEPATIOTMYECKUX, TETPOTpapUIecKux, CTPYKTYPHBIX, IETPOXUMUYECKUX U APYTHUX
BUJOB TE€OJIOTUUYECKUX MWCCIEAOBAHUN OIPEACIACTC KOHAULUMOHHBIM BbIXOJAOM
KepHa (MpUHUMAEMbIM KOHKPETHO Il JAHHOTO THUIAa MECTOPOXKICHH,
30JI0TOPYJHOTO, KEJIEe30pYAHOr0, OOKCUTOBOIO, YIOJbHOIO M T.N.), WU 3aJadyaMu
KOHKPETHBIX  T€OJIOTUYECKHX  MCCIIeIOBaHUNM (CbheMKa, TIOUCKH, pa3BellKa,
WHXEHEPHO-TEOJOrnyeckue padbotel W T.m.). MHorma TtpeOyercss mMoidydeHue
JOTIOTHUTENBHOW MHPOPMALIUU O CTPOCHUH MECTOPOKICHUS, O PYIHON 30HE HJIH
dopme 3anmeraHusi TOpHbIX MMOpoA. B 3TuX ciayyasx HEOOXOOUMO MPUMEHSTH
COOTBETCTBYIOILIME TEXHUYECKHUE CPEACTBA, HANpUMEp CpeAcTBa OTOOpa KepHa,
CIIOCOOHBIE  TOMYTHO OTOMpAaTh [UIAM TOPHBIX TIOPOA WM  MOJy4aTh
OPHUEHTUPOBAHHBIN KEPH.

C ToukM 3peHHs] KOHCTPYKTHUBHBIX OCOOCHHOCTEH Ha BBIOOp CpelncTB OTOOpa
KepHa OyJIyT OKa3bIBaTh BIUSHUE:

— CTENEeHb 3alUThI KEPHA OT pa3pylIalomuX (pakTopos;

— MPOCTOTA YCTPOWCTBA U IKCILTYaTaAlUH;

— HaJCKHOCTh B3SITUS KEpHAa,;

— CEpUUHOCTH BBIITYCKAEMBIX CPEICTB;

— TEXHUKO-3KOHOMHYECKHE MTOKa3aTean OypeHusl.

[Ipuyem yeM BbIIIE€ CTENEHb 3alIUThHl KEPHA OT pa3pylIaloluX (akTopoB, TEM
cllo)kHEe OyJIeT CPelICTBO, IOATOMY €0 MCIOJIB30BaHUE MOKET OBITh PallMOHATBHBIM

TOJIBKO B CHCHI/ICI)I/I‘-IGCKI/IX YCIIOBUAX, JJIAI KOTOPBIX OHO IIPCAHA3HAYCHO.
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HeoOxoaumelii ypoBeHb Ire0J0rH4ecKoi HH(OpMaLUU pa3inieH Py PEIICHUH
KOHKPETHBIX I'€OJIOTHYECKUX 3ajad. [ moiaydeHus: He0OXOIUMOM IeoJorn4ecKon
uHbOpMaIlMU TEXHUYECKHE CPEACTBA PEKOMEHIYeTCs BBIOMpATh IO TI€0JOoro-
TEXHUYECKUM  KPUTEPHUSIM.  ODKOHOMHYECKYI0  3(P(PEKTUBHOCTh  MPUMEHEHUS
TEXHUYECKUX CPEICTB, CIEAYeT OLICHUTh B TOM CIy4yae, €CJIM HECKOJIBKO BHUJIOB
TEXHUYECKUX CPEACTB MO3BOJSIOT OJUHAKOBO KAYECTBEHHO PELINTH ITOCTABICHHYIO

I'COJIOTMYCCKYIO 3a1a4y.

5.2. Cnoco0bI ¥ cpeAcTBa NOBBILICHHUS NPEACTABUTEILHOCTH KePHA NPH

KOJIOHKOBOM OypEeHUM CKBAKHH

[loBpilIeHNEe KadecTBa OOpa3LOB MOPOA WM NMPOO MOJE3HBIX HCKOMNAEMBbIX,
MOJIy4aeMbIX MPU KOJIOHKOBOM CIoco0e OypeHus, BO3MOKHO Pa3IuYHbIMUA MYTIMH B
3aBUCUMOCTH  OT T€OJIOrO-TEXHUYECKHX YyCJIIOBUW OypeHus: NpPUMEHEHHEM
palMOHAIbHON TEXHOJIOTMH, YCTPAHEHHUEM WM YMEHBLUIEHHUEM OTPHUILATEIBHOTO
JEHCTBUS psfa MPUYMH, YXYIIIAIOIMNUX YCIOBUS (POPMHUpPOBAHUS KEpHA, M, HAKOHEII,
IPUMEHEHUs CHEIMAIbHBIX OYPOBBIX CHApSIOB.

K cpeacrBam mosnyuyeHus kepHa B Ipoliecce OypeHUs CKBaXHH C YJaJICHUEM
MPOJIYKTOB Pa3pyIICHUs] OYUCTHBIMHU areéHTaMU OTHOCSITCS KOJIOHKOBBIE CHapsbl
TUTIOB (110 KOHCTPYKTUBHOMY TPHU3HAKY): C 0JHON KosioHKOBOM TpybOoi (OKC) u c
nymst (IKC). B mocnennem ciyyae BTOpas (BHYTpPEHHSs1) TpyOa HrpaeT poJib
kepHonpuémauka (KII).

[Ipu OypeHun ofMHApPHBIMU KOJOHKOBBIMHM CHApsAaMH OCHOBHBIM CPEICTBOM
MOBBIIICHUS TPEICTABUTEIBHOCTH KEPHA SIBISIETCS, MPEXKIE BCEro, YJIy4lleHUE
KayecTBa  HUCIOJIb3YyeMBIX OypOBBIX CHapsiioB M  ycTpaHeHHe (HaKTOpOB
TEXHOJIOTUYECKOT0 M OPTraHM3alMOHHOTO XapakTepa, OTPULATENbHO BIUAIONIMX Ha
NOJIy4eHHUE KepHa.

OTtpunaTesnbHOE JIEWCTBHE CKOPOCTHOIO HAropa IOTOKAa OYMCTHOIO areHTa
MOXHO yMEHBIIIATh CHUKCHHEM CKOPOCTH €ro JABWKEHUS (LUPKYIALUU) B

KOJIOHKOBOM CHAapsAAac 0e3 CHW)KEHHS HWHTECHCHBHOCTH OYHMCTKH CKBa)XKMHBI OT

Jluct

118




IPOAYKTOB paspyieHus. Eciu npu 3ToM CKOpOCTh BOCXOJSIIET0 MOTOKAa HE Oynaer
o0ecnieunBaTh YJaJE€HUE LUIaMa W3 MPU3a00MHON 30HBI, TO B COCTaB OypOBOIO
CHapsga HeoOXOAUMO BKJIIOYHTH INITaMOYyJlaBiuBawmyr TpyOy. Hawubonee
3¢ (EeKTUBHBIM SBISIETCA TMEPEX0] Ha OOpaTHYIO CXeMy UUPKYJISIUU OYHUCTHOTO
areHra. [Ipy BocXoIdIeM MOTOKE KUAKOCTH B KOJJOHKOBOM CHapsiie KEPH HE TOJIBKO
HE MOJBEpraeTcs AeUCTBUI0 CKOPOCTHOTO HAIoOpa, a HA000POT, MPUTIOTHUMAETCS WIIH
JaXe MOJHUMAETC BBEPX, BIUIOTH 1O MOJHOIO YAAJICHHs U3 KOJIOHKOBOIO CHapsja,
YTO UCHOJIB3YETCS C LIEJBI0 TPAHCIIOPTUPOBAHMSI €70 HA IIOBEPXHOCTD IPU OYPEHUH C
TUAPO- WM THEBMOTPAHCIIOPTOM KEpHa.

JIBOIHbIE KOJOHKOBbIE CHapsbl MpeAHa3HAUYEHbI I MOIY4YeHHs] 0OpasloB
JIETKO pa3pyllaeMbIX MOJ JEHCTBHEM pa3IMYHBIX (DAKTOPOB MOPOJ WIIM TOJE3HBIX
MCKOIIa€MBbIX.

IIo xoHcTpykTHBHBIM npu3HakaMm JIKC MOXHO pas3aennTs Ha JBa THMNA: C
HeChEMHOMN U cbéMHOU kKepHonpuémHoi Tpyooi (JKC-HcKn, [IKC-CKn), koTopsle,
B CBOIO ouepenp, Aenarcs Ha Tpu rpynnbl: JJKC ¢ Bpamarommmces npu OypeHuu
kepHonpuémMHukom (JIKC-KnB), ¢ neBpamatroummcs kepHonpuéMmuukom (IKC-
KnH) u ¢ kepronpuémunkom komounuposanHoro aerctsus (JKC-KnK).

Hakoner, mo Hasnaderuto JIKC MOryT CayXuTh JJIsi 0TOOpa TOJIBKO 00Opa3IoB
nopo (kepHa) wian otoopa kepHa u raza (JAKC-Knl'x). C yu€rom MHOrooOpasus
YCJIOBUHM TMOJIy4e€HUsI KepHa U OOJIBIIOrO KOJUYECTBAa (PAKTOPOB, OTPHULATEIBHO
CKa3bIBAIOLIUXCS MPHU €ro (OpMUPOBAHUH, ABOMHBIEC KOJOHKOBBIE CHAPSAIbI JOJKHBI
OTBEYATh OMNpPEACIEHHBIM TpPEOOBAaHUSM, OCHOBHBIMM U3 KOTOPBIX SIBISIOTCA
ClIelylolMe: 3aluTa KepHa OT JACWCTBUSA IOTOKA OYMCTHOIO  areHra,
HUPKYJIUPYIOUIEro B Mpu3abOMHON 30HE; 3allMTa KepHa OT JACUCTBUS CUJI TPEHUS,
MOMNEepeYHbIX KojeOaHuii BUOpalMii M ynapoB; 3allUTa KepHAa OT JeHCTBUSA
M30BITOYHOTO JTABJICHHS CTOJI0A MMPOMBIBOYHOM KUJKOCTH; BOZMOXHOCTh OypeHUS U
COXpaHEHUs KepHa NpH IEepPeceYeHUH MepPeCcTanBaIOIINXCA MPOIUIACTKOB TBEPIBIX

MOPOJl U HEYCTOMYMBOIO IMOJE3HOTO MCKOMAEMOro (3ajiexel CI0KHOTO CTPOCHHS);
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HaJIEKHBIM 3aXBaT M HAJAEKHOE €ro YICpKaHUE KEpPHA IMPHU €ro CPbIBE U MOABEME
CHapsiJa; BO3MOKHOCTb 0TOOpa KepHa U rasa.

OCHOBHBIMU KOHCTPYKTUMBHbIMU 3iieMeHTamMHu JIKC sBisitoTcs: coenrHEHHe
KEpHONPUEMHUKA ¢  OypOBBIM  CHapsjoM; MOPOJOpa3pyIIAIONIUNA  OpraH;
LUPKYJISILMOHHAS CUCTEMA M CXE€Ma JBMYKEHUSI OYMCTHOIO areHTa B KaHAJIax CHapsaa;
KOHCTPYKIMSI ~ KEPHONPUEMHHMKA M KEPHO3aXBaTBIBAIOLIEIO  yCTPOWCTBA.
[Tpucoenunenue kepHonpuémMuuka B JIKC MOXET ObITh: HEMOJABUKHBIM (KECTKUM),
HOJIBUKHBIM UM KOMOMHUPOBAHHBIM.

JIBOVMHBIE  KOJIOHKOBBIE  CHapsiia C  HEChEMHBIM  KEPHONPUEMHHUKOM
(AKC-HcKn) cinyaT 11s mosydeHus KepHa Npu OypeHUM CKBaXKMH HEAOCTATOYHO
YCTOMYMBBIX, CIOKHBIX I10 CBOMM CBOMCTBAaM IIOPOJ M IOJIE3HBIX MCKOmaemsbIX. [1o
KOHCTpYKTUBHOMY ucnonHeHuto JIKC-HCkII mMoryt ObITh ¢ Bpamjaromumcs Opu
Ooypenun kepHonpuémMHukoMm (JKC-B), HeBpamamomuMcs KepHONPUEMHUKOM
(IKC-H) u xom6unupoBannoro tuna (JIKC-K).

[To peanuzyemoii cxeme nupKysauuu ounctHoro aredra JJKC moryT ObITh 6€3
LHUPKYJSIIUA TOTOKA B KEPHONPUEMHOM TpyOe, ¢ OOpaTHOM LUPKYJSALHUEN MOTOKa,
CO37aBa€MOl HAMOpPOM Hacoca, C pa3AelieHHeM I[OTOoKa 3a c4yé€T mnojadopa

TUIPABINYECKUX COMPOTUBICHUHN B IUPKYJIAIMOHHBIX KaHaMax (pUcyHoOK 5.1)

Pucynok 5.1 — Cxemsl nupkymnsiuuu ounctHoro arenra B JIKC:
1 — Hapy>kHast KOJIOHKOBasi Tpy0a; 2 — BHYTPEHHSS KEPHOIIPUEMHAs TPyOa;

3 — MepexoaHUK; 4 — HUPKYJISALHMOHHbBIE KaHAJIbI
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NzBectHo Oonbmoe konudyectBo KoHCTpykiui JKC-HcKn, co3gannbix
pazmuunbiMu  opranuzarnusamu: BUTPom, KasMIMCowm, TIIW, Hon6accHWJIom wu
MHOTUMHU T€OJIOTUYECKUMH MojipazaesicHusiMu. OJHAKO HIMPOKOE NPUMEHEHHUE B
MPOU3BOJICTBE HAXOJAT HEMHOTHUE U3 HUX B CBS3U C MPUCYIIUMHU UM HEAOCTaTKaMH,
IJIaBHBIM W3 KOTOPBIX SIBIIIETCS OTpaHUYEHHAass 00JIaCTh MPUMEHEHHUS KaXJIOoH u3
MPEIOKEHHBIX KOHCTPYKIIHIA.

JIBOilHbIE ~ KOJIOHKOBBIC  CHApslbl C  BpalllalolUMcd TOpu  OypeHuu
kepHonpuémMaukoM (JIKC-B) npeanaznauens! s ot0opa KepHa npu OypeHur nopos
WJIU TIOJIE3HBIX HMCKOMAEMBbIX, JIETKO Pa3MbIBAEMbBIX MPOMBIBOYHON KHUIKOCTHIO, HO
JIOCTATOYHO YCTOMYMBBIX 1O OTHOIICHUIO K JEUCTBUIO MeXaHuueckux Qakropos. K
quciay cHapsaoB dtoro tuma oTHocstes TJ/IB-1 m TJ/IB-2 (xonctpykiiun BUTPa),
JAKHT-BII-1I (KOHCTPYKIIUU KazMMCa), T/ (KOHCTPYKIIUU [1o
«¥Oxnoxkasreonorus»), JOK (xonctpykuuu Kuprusckoro I'Y, CKb BIIO
«Co103reoiorus»).

JIBOIiHBIE ~ KOJIOHKOBBIE CHapsiibl C HEBpalalomuMcs Tpu  OypeHuu
KEPHONMPUEMHUKOM MPEIHA3HAYEHBI JUIsi 0TOOpa KepHa Npu OYpEeHHH B CIOXHBIX
reOJIOTUYECKUX  YCIOBHSIX, KOTJa KEpH pa3pyliaeTcs MNPaKTUYeCKH  TOJ
BO3JIECTBHEM (PAKTOPOB BCEX BUJIOB, CBSI3AHHBIX C MPOIECCOM YTIyOKH CKBaKHUHBI.
Croma otHocarcs JKC, paGoraromue 0€3  UUPKYJISIUU  KUJIKOCTH B
KEpHONPUEMHHKE, C OOpaTHOM CXEMOU IUPKYJISIUA U KOMOUMHUPOBAHHOM.

JIBOITHBIE KOJIOHKOBBIC CHAapsnbl, paboTaromue 0e3 IUPKYJISAIUH TMOTOKa
MPOMBIBOYHOM KHUJKOCTH B KEPHONMPUEMHUKE, MPEAHA3HAYCHBI TJIABHBIM 00pa3oM
JUIsl OypeHUs] CPAaBHUTEIBHO MSTKUX TOPOJ WIM TIOJIE3HBIX MCKOIAEMbIX, TAKUX Kak
yroib, dochoputel u aAp. K sroit rpymnmne cHapsinoB otHocsarcs: TJH-1, TJIH-2;
HKC-Y (xonctpykumuu TIIN); JIK-57, IK-46, 1K-44, IKTb-2; IAKT; A1; ATA-2;
cHapsibl KoHCTpyKIiuu Jlon6acc HUJI-1 u ap.

JIBOMHBIE KOJIOHKOBBIC CHApSJbl CO ChEMHBIM KEPHOIPHUEMHHKOM YCIICIIHO
MPUMEHSIOTCS )11 OypEeHUS] U TOPU3OHTAIBHBIX CKBAKUH M3 TTOA3EMHBIX BHIPAOOTOK.

I[OCTaBKa KCPHOIIPUCMHHKA I10JIOT'0-HAKIIOHHBIX K 3a0010 IIpHU 5TOM OCYHICCTBJISICTCS
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MOTOKOM JKHJIKOCTA WJIM CXATOTO BO3ayXa €O CKopocThio 50-37 ™/MuH, a
U3BJICUEHHUE C elle Oomblieil ckopocThio. CHapsibl 3TOM TPYMIbI 1O CHOCOOY
dbopMUpOBaHUA KEpHAa MOTYT OBITH TPEX THUIOB: C Bpallaroleiics mpu OypeHuu
KepHONpHEeMHOU TpyOoH, ocHameHHo# oOypuatonum [1PU; ¢ HeBpamaromieiicst mpu
OypeHuH KepHOIpueMHON TpyOoi, ocHameHHon [IPU tuma «mrrammy, U CHapsasl C
HeBpaujaroueiicss npu OypeHHH BHYTPEHHEW TpyOoOH, HMEIOIIHE KOPOHKY
oOypuBatomero  tuma. OTE4eCTBEHHOW  MPOMBINLIEHHOCTHIO  BBITYCKAJIUCH
KOMITJIEKCHl TEXHUYECKUX CPEICTB MJisi OypeHHs] TeOJOropa3BEOUYHBIX CKBAKUH
anmasHbeiM [IPU co ceemubpiMu kepHonpueMHrkamMu KOHCTpykunn CKb-KCCK-76 n
BUTP-CCK-76 u CCK-59, paspaboranasie B BIIO «Coro3reoTexHukay.
KoJIOHKOBBI ~ CHapsi BKJIKOYAET CHEMHBIA  KEPHONPUEMHUK H  JICTAIH,

(bopMupyIOLIME HAPYKHBIN KOPITYC.

5.3. TexHu4yecKHe cpeaAcTBa sl MOJy4eHHsl 00pa3loB JIerko

paspymacMbIX NOPOa WJIH MOJE3HBIX HCKOITA€EMbIX

JInst nosydeHHs TOJHOLIEHHOIO 10 KAadecTBY KEpHAa B  KOJIMYECTBE,
00€eCIeynBalOIIEM MPAaBUIbHYIO OLEHKY MECTOPOXKIEHUS, HEOOXOAUMO ISl KaXA0u
rpynnsl nopoja noadupaTh Haubosiee 3PGEKTUBHBIE CHAPSAbl U TEXHOJOTUYECKUE
pexxuMbl OypeHus. Ui mopoja MpeICTaBICHHBIX pa3pyLIAIOUIMMUCT BHOpaUsIMU
CHapsija, TPEIUHOBAThIX, iepemexaromumcs 1o Teepaoctu III...VIII kareropuii mo
OypUMOCTH, MHMHHMMAJIbHO  JIOMYCTUMBIE  JUAMETPbl  MOPOJOpA3PYLIAIOLINX
UHCTPYMEHTOB NpuU OYypeHHH JaHHBIX MOPOJ: anMazaMu — 59 MM, TBEpIbIMU
cruiaBamMu — 76 MM. [IpombIBOYHAsl KUJIKOCTh JOJKHA 3aKAYMBATHCA B KOJIMYECTBE,
o0ecreunBaroIIeM OYUCTKY 32005 OT IIJlJaMa M MCKIIIOYAIOIEM pa3MbIBaHUE KepHa U
CTEHOK CKBA)KHUHBI. YTJIyOJ€HHE CKBAXKHUHBI 3a PEic NOMyCKaeTcss MpH aaMa3HOM
OypeHuu 10 2,5 M, TBepAOCIUIaBHOM J10 2 M. B ciyuyae camo3akjiMHUBaHUS KEepHA
CclIelyeT HEMEJIEHHO MPEKPaTUTh OypeHue U MOAHATh CHapsi1 Ha MOBEpXHOCTh. Ecnu

npu OypeHMH OOBIYHBIMU OAMHAPHBIMU CHApsAJaMU MOJy4YeHUE KepHa B
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HEOOXOMMOM KOJIMYECTBE HEBO3MOXKHO, CIIEyEeT MPUMEHSThH IBOMHBIE KOJIOHKOBBIE
cHapsel, Takue kak: T/IH-2, AKHT-BII, 12C, KCCK.

JBoitHbie konoHkoBble cHapsanbl JIKHT-BII-1 u JKHT-BII-0 koHcTpykimu
KasUMC npenHa3HauyeHbl Uil OJyYE€HHS NPEICTABUTEIBHOIO KEpHA MpU OypeHuu
TBEPAOCIUIABHBIMA KOPOHKaMHU TPEIIMHOBATBHIX, Pa3pyLICHHBIX, NEPEMEKAIOIUXCS
nopox 1V...VIII kareropuii 6ypumocTu.

Cuapsn JKHT-BII-0 (pucynox 5.2) B ornmmumu ot JKHT-BII-1 umeer
HUIaMOyJIaBiMBaroniee ycrpoiuctBo 5. COCTOMT cCHapsj W3 HapyXHOW 6 u
BHYTpeHHEl 7 (kepHONpUEeMHOH) TpyO, KOpOHKM oOypuBaromero Ttuna 10,
[IAPUKONOIIIMITHUKOBOTO y3J1a MOABECKM 2 M LUIaMOYJaBiIUBarouieil TpyObl 5 ¢
TUAPOLUUKIOHHBIM MIIAMOOTAEAUTENEM. /{151 OYMCTKM KEpHONPUEMHOW TPYyOBbI OT
nulamMa I0CJe CIycKa CHapsAjna Ha 3a00il mpeaycMOTpEeHHAa BO3MOXHOCTh €€
IIPOMBIBKM 4Y€pe3 OCEBOM KaHaJ B NEPEXOAHMKE 1, IMepeKpbhIBaeMbIil Mpes HadyaloM
OypeHusl apoBbIM KJIanaHom 12.

Pucynok 5.2 — Cxema JIKC ¢ He Bpamarommumcs
kepHonpuemankom JJIKHT-BII-1,/IKHT-BII-0:

1 — nepexoHUK;

2 — IIApUKOIOAIIUITHUKOBAS OI0pa;

3 — IIMNUH/EIb;

4 — mepexoaHuK;

5 — MIIaMOCOOPHHUK;

6 — Hapy>KHasi KOJIOHKOBas TpyoOa;

/ — KEpHOTIPUEMHUK;

8 — KopIyC KepHOpBATeJi;

9-— IMPOBOJIOYHBIC KEPHO3aXBAThIBAIOIIUC

AJIEMEHTHI;

10 — xopoHKa;

11 — mapoBo#i Ki1anax

[]
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JIBotiHoi konoHkoBbIM cHapsan TJH-2 kxonctpykuun BUTP (pucynok 5.3.)
npelHa3HayeHa Jisg OoTOOopa KepHa Mpu OypeHUHM CKBOXHH B OJHOPOJHBIX U
HEOJTHOPOJHBIX MO CTPOCHHUIO, CIa00TPEIIMHOBATHIX, MOHOJUTHBIX U CIa00CBSA3HBIX
TOPHBIX NTOPOJAX.

JIBotiHast kosonkoBast Tpyo6a THJI-2 cocTOMT W3 MOIIIMITHUKOBOTO y3i1a 7, K
KOTOPOMY C MOMOIIbIO Pe3b00OBOr0 COCIMHEHUsI KpenmuTcs HapyxkHas Tpyoa 4. Ha
CTBOJIE MOAIIUITHUKOBOTO Yy3JIa 3aKPEIUISIeTCs] BHYTPEHHSASI KEpHOIIpUEeMHas Tpyoa 3,
MMEIOIIAsl BO3MOXXHOCTh MPOJIOJIBHOTO IEPEMEIICHHS I PEryJHMPOBKU 3a30pa
MEXKJy KOpPIIyCOM pBarens 2 W alMa3HOW KOpPOHKOW. PerymmpoBanme 3a3opa
IIPOM3BOJUTCS C IIOMOLIBIO Talku. B CTBOJIE NOALIMIIHUKOBOIO y3ja HMEKOTCS
CBEPJICHHMS 1151 BBIXOJIA )KUIKOCTH U3 BHYTPEHHEW MOJIOCTH KEPHOIIPUEMHOU TpyObI 2
[P BBIJABJIMBAHUHA €€ KEPHOM M IIApOBOM KIamlaH, YACPKUBAIOIMIMU KEPH OT
NaJICHUS IPU U3BJICYCHUH TPYObI U3 CKBAKUHBI.

CnenmanpHas aniMa3Has KOpoHKa 1 mpucoeauHsieTcss K Hapy»XHOU TpyOe 4 ¢
noMouIblo yanuHutensa. Bepxuss yacte TpyOsl THJI-2 ¢ukcupyercss B CKBaXXKMHE OT
MONEPEYHBIX MTEPEMEIICHUN N3HOCOCTOMKUM NIEPEXOTHUKOM 8.

[IpombIBOYHAS KUAKOCTH OCTYNAET K 320010 CKBAKUHBI U3 OypOBOTO CHapsiaa
[0 KaHaJly B MOAIIUITHUKOBOM Y3JI€ U KOJIBLIEBOMY 3a30py MEXAy HapyKHOH TpyOoi
U BHyTpeHHEW. KOHTakT KepHa C NOpSIMBIM NOTOKOM IPOMBIBOYHOM KUAKOCTH
IIPOUCXOINUT HUKE KOHUYECKON BTYJIKM KEPHOPBATEIBHOIO YCTPOMCTBA.

Tpyost TH/I-2 KOMIJIEKTYIOTCS CHENHMATBHBIMU YTOJIIEHHBIMU aJIMa3HbIMHU
KOPOHKaMH, 4YTO TIO3BOJISIET HCIIOJNb30BaTh MpU OypeHHH TJIMHHUCTBIA PacTBOP
noBeiieHHON Bsi3kocTu (10 40 ¢ mo CIIB-5). YBenuueHHas TOJIIMHA MAaTPHUIIBI
MO3BOJIAET TOBBIIATH OCEBYIO Harpy3ky B 1,2...1,4 paza 1o CcpaBHEHHIO C

ONTUMAJILHOM JIIsL 6ypeHI/I$I OJWHAPHBIMU KOJIOHKOBBIMH CHapsAdaMU.
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Pucynok 5.3 — Cxema ycrporictea T/ITH-2:
1 — xopoHKa;
2 — KEpHOPBATEJb;
3 — BHYTpeHHsIsI TpyOa (KepHONPUEMHUK);
4 — HapyxHas TpyOa;

5 — mapoBOM KJIamnaH;

6 — CaJIbHUK;

7 — IOAIIMITHUKOBBIN y3€elT,;

8 — mepexoHuK

| 1
i

7

JIBOIIHBIE ~ 3KEKTOpPHBIE  KOJIOHKOBBIE  CHApAIbl  MpEeAHA3HAYEHBbl s
OPUMEHEHHUsl NP OypeHHH B OCHOBHOM HEOJHOPOJHBIX MO CTPOCHUIO, CpEAHE- U
CHWJIBHOTPEIIMHOBATBIX TOPHBIX MOPOJ cpeAaHeil TBepAaocTtu U TBepabix oT IV go 1X
KAaTEeropuii o OypuMOCTH, XapaKTEPUIYIOUIUXCSI HU3KUM BBIXOJI0OM KEpHA.

JIBOITHBIE KEKTOPHBIE KOJOHKOBBIE CHAPSABI MPEICTABIsACT COOOM ABOMHYIO
KOJIOHKOBYIO TPyOyY, B KOTOPYIO BCTPOEH CTPYHHBII Hacoc.

JIBoitHO#M 9xKeKTOpHBIM KoJIOHKOBbIA cHapsn JIOKC koucrpykiuu 11O
«llenTpreonorus» (pUCyHOK 5.4, a), UMCIOIMIUKA JBE YKECTKO IPHUCOCAUHSICMBIX K
NEePEXOAHUKY KOJIOHKOBBIE TPYObl C TBEPJOCIUIABHBIMU KOPOHKaMU, MpEIHA3HAUYEH
uisi OypeHus B MSTKUX U pbixibix mopoxax lll...V kareropwit mo OypumocTwu.
Henocrarkom 3T0oro cHapsiia siBIsI€TCS OTCYTCTBUE IIIAMOYJIaBIUBAIOLIEH TPYOBI.

JIBOMHOW  2KEKTOPHBIM  KOJOHKOBBIM  CHapsAx  KoHctpykuuu  III'O
«Boctkasreonorusi» (pucyHok 5.4, ©) COCTOMT U3 JBYX KOJOHKOBBIX TpYO,
TUAPOIMKIOHHOTO IIJIAMOYJIABJIMBAIOIIET0 YCTPOMCTBA, BOJOCTPYMHOro Hacoca,
KECTKO COEJIMHSAEMBIX C MOMOUIbIO MepexoqHuKoB. Pabotaer cHapsa ¢ oOHOW win

JBYMsI KOPOHKaMH (QJIMa3HbIMU WJIM TBEPAOCIUIaBHBIMM). i1 yaepkaHusi KepHa
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BHYTpEHHsIs1 TpyOa cHaOkeHa KepHO3aXBaTHIBAIOIIUM YCTPOMCTBOM M3 CTaJIbHBIX

IIPOBOJIOYCK WJIM HAHI'OBOI'O THIIA.

e
7Bz
N7
|
-9
i1y 8
8 — A
_ %“f:;
ol ! -,
6 —ird Iy
A
TN NP
IS
% i
7 1 H
5 %\"// H
2 |
\Z §
4— N IR
# ]
sy
| -
1 i’

Pucynok 5.4 — JIBOMiHBIE KOJTOHKOBBIE 3KEKTOPHBIE CHAPSIBL:
a — JIDKC-IIT"O «llentpreonorus»: 1,2 — KOpoHKH; 3 — KEPHONIPUEMHas TpyOa;
4 — HapyXHas KOJIOHKOBas TpyOa; 5 — mapoBoii kinanax; 6 — nuddysop;
7 — cMmecuTenb; 8 — Hacanka; 6 — C-III'O «BocTkasreonorus»: 1 —KopoHKa;
2 — KepHOpBaTelb; 3 — KepHONIPUEMHas TpyOa; 4 — Hapy»KHask KOJIOHKOBas TPyoOa;
5 — NIaMOCOOPHUK; 6 — IJITAMOOTACIIUTEIb; 7 — IAPOBOM KJIalaH;

8 — cmecutens ¢ nuddyzopom; 9 — comio

JIist  momydeHus: TpeACTAaBUTENbHBIX 0OpasinoB kepHa Ha bakuapckom
YKEJIE30pyAHOM TPOSIBIICHUH BHIOMpaeM JIBOWHON KosoHKOBBIN cHapsin JIKHT-BII-0,
KOTOPBIA YMEHBIIIAET MEXAaHUYECKUE BO3JCHUCTBUS HAa KEpPH, a TaKXKe 3a CYET
ITPOBOJIOYHOTO KEPHOPBATENSI TUIIA «IAYK» HAJEKHO YACPKMBACT TPEIIMHOBATHIC

TIOPO/JIBI.
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6. OPTAHU3ALIUSA, INTAHUPOBAHUE U YIIPABJIEHUE BYPOBbBIMHU
PABOTAMHA

OOecniedyeHue BBHICOKOTO KauecTBa KaJpOBOTO MOTEHIMANa SBISETCS pellaro-
M ($akTopoM 3HPEKTUBHOCTH MPOU3BOACTBA M KOHKYPEHTOCTIOCOOHOCTH TIPOAYK-
. PykoBoaMTENM TOHMUMAIOT, YTO 0O€3 XOpOIIO MOATOTOBJIEHHOTO IEepCOHaja
BBICOKOHN 3()(PeKTUBHOCTH MPOU3BOJICTBA TOOUTHCS MPAKTUYECKH HEBO3MOXKHO, JaKe
NPy HaJMYUHM HOBEHIIMX TEXHOJOTHHA M OJaronpHsTHBIX BHEUIHUX YCJIOBHUU TpyAa.
be3 kBanu@uUUUPOBaHHBIX KaJpOB HU OJHA OpraHU3alMs HE CMOXET JOCTHTHYTh

CBOUX CTPATErMYECKUX LIEIIEH.

6.1. Opranu3anMoOHHO-3KOHOMHYECKAs XapaKTepUCTHKa O0ypoBOro

NpeanpusiTus

Kopnopauus «Metamel  Boctounoit Cubupu» sBISIETCS TOPHOPYIHOMN
komnanueid B cTpyktype I['K «METPOIIOJIb» — opgHON #3 KpyHHEHIIUX
WHBECTUIIMOHHBIX MPOMBINLIEHHBIX Tpymn Poccuu. Kopnopanusa cnenuanusupyercs
Ha mpoekTax green-field, To ecTh peaqusyeT ux ¢ «HyJEBON» CTAJIUU.

Kommanust oOnamaer IuileH3Wed Ha TpaBO TOJIb30BAHUS  HEJIpamu
bakuapckoro xenezopyanoro nojisg (TOM 01334 TP) c meneBbIM Ha3HauYCHHEM Ha
reoJIOTUYECKOe U3YUYCHHE, PA3BEIKy U JOOBIUY JKEJIe3HOW pyabl AEUCTBUTEIBHON 10
2030 roga. [1monmaae TMUIEH3MOHHOTO YYacTKa COCTaBiseT 37,5 KMZ.

Opranuzaiusi B pacrnojiaraeT Bcel HEOOXOAMMOW TEXHUKOM NJisi TPOBEIACHUS
TMOJIEBBIX M JIAOOPATOPHBIX padOT.

B mnacrosimiee Bpemsi KOMIAHUEW OCYIIECTBIISIIOTCS MOMCKOBO-OLIEHOYHBIE

paboTsl, Hauateie B 2011 romy.

Al1-2069305-21.05.03-b6C-3115-2017-01

Nsm.

/lucm N dokym. [lodnucs | Aama

Paspad. Aebucenko A.M 06.17 /lum. /lucm /lucmoB

PyKUﬁUﬁ, UWmypsizun B.A. 06.17

I | 127 146

KoHcysm. KodemkoBa 0.1 06.17

Opearuzayus, naavupobarue u
ynpabBnerue dypoBsiMu padomamu HU TMY UriP

U.0.3a6. kag. | Kobaseb Ab. 06.17

epynna 222B




6.2. TeXHUKO0-I)KOHOMHYECKOE 000CHOBAHHUE BHINMOJIHECHUSA

NPOEKTHPYEMBbIX padoT

6.2.1 Texuuyeckuii njiaH (TadJuua BUA0B U 00bEMOB IPOEKTHPYEMbIX

pabdor)

CornacHo IrcOJIOTHYCCKOMY 3aJJaHUIO0 KOMIIJICKC IIPOCKTUPYCMbBIX pa60T MOKHO

npeCcTaBUTh TaduIei 6.1.

Ta6nuna 6.1 — Buasl 1 06beMBbI MPOSKTUPYEMBIX paboT

No Ennanma
HaunmenoBanue padbot O6bem
n/n M3MEPEHNUS
[IpoekTHO-CMETHBIE PaOOTHI:
— c0op POHIOBBIX, APXUBHBIX U
OIMyOJIMKOBaHHBIX MaTEpPUAJIOB TI0 pailoHy CTp 100
UCCIIEOBAHUN
1
— COCTaBJICHHE TIPeIBAPUTEIBHBIX
JIUCT 3
rpaguuecKux MaTepuaioB
— COCTAaBJICHHE TEKCTOBOW YaCTH MPOEKTA Ha
CTp 150
r€0JIOTHYECKUE PA0OTHI
[ToneBnie pabOTHI:
— OypoBbIie pabOTHI M 1650
2
— MOHTaX U JEMOHTaX OYpOBOU YCTaHOBKH YCT. 6
— reou3UYECKHe UCCIeTOBAHUS CKBAKUH M 1650

B Tabnuiie y4uThIBaroTCS T€ BUIBI padOT, HA KOTOPHIE PACCUNUTHIBAETCS CMETA.

6.2.2. Pacuyer 3aTpaTr BpeMeHH, TPyAA 110 BUAaAM padoT

IIpoexmuo-cmemnuvie pabomwi. PacueT 3aTpaT BpeMEHHU Ha MPOEKTHO-CMETHBIE

paboThI mpuBeeH B Tabiuie 6.2.
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Tabmuia 6.2 — Pacuer 3arpar BpeMeHH Ha IIPOEKTHO-CMETHBIE PabOThI

No i/t

Haumenosaunue
paboTt

Enx.v3zm

Hopma

BBIPA0OTKH

Ha 1| yen

3aTpatsl Tpyaa yen-aHu

CT.MHX.
r/T

HHK.

r/T

TEXHHUK
r/T

()

Bcero
yeJr-1Hen

2

w

& | KoanuecTBO

5

6

/

8

COop u ananus
MaTepuasoB pabor,
a TaKxKe
JUTEPATYPHBIX
MaTepuasoB

CTp

100

25

Onpenenenue
00BbEeMOB paboT 1
COTJIaCOBAHUE C
BEITIICCTOSTIIAMHA
OpraHu3alusIMH

qcClI-
JH

CocraBnenue
T'€0JIOTUYECKOU
YaCTH MPOEKTA

CTp

40

10

CocraBenue
MPOM3BOJICTBEHHO-
TEXHUYECKOUN YacTH
MPOEKTa

CTp

80

12

20

CocraBnenue
rpaduueckux
MIPUIIOKECHU N

JUCT

0,25

12

CocTaBJiiIeHHE CMETHI

CTp

20

Koppekrypa
MPOEKTA U CMETHI

cTp

140

35

Koppexkrypa
rpaduyeckux
IIPUIIOKECHU N

JHUCT

CornacoBanue,
YTBEPKICHUE
MPOEKTa U CMETHI

yed-
ITH

Bcero:

20

37

14

71
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[IponomKkUTEensHOCTH TPOEKTUPOBAHUSA ONIpeesaeTcs o popmye:

BCero yesj—JH /n
T, = R (6.1)

r7ie N — KOJIMYECTBO YEJIOBEK, 3aHATHIX Ha npoektupoBanue (N = 3); N, — KOJIUYECTBO

pabouux CMEH B MecsI] Ipu ogHOCMEeHHOU pabote (N, = 25.6).

71/3
T, = e = 0.92 (mecsr)

bypoevie pabomuwi. Pacder 3aTpar BpemMeHUW Ha OypeHHE CKBaXXUH OypoBOU
yctanoBkoit YKbB-200/300IT (tabauma 6.3) paccuuThIBaeTCs C HMCIOJIB30BAHHEM
METOJMYCCKNX YKa3aHWW 110 OpraHW3alWH, TUIAHUPOBAHUIO W  YIPABICHUIO

OypOBBIMU pabOTaMHU.

Tabnuna 6.3 — Pacuer 3aTpatr BpeMeHH Ha KOJIOHKOBOE OYPEHUE CKBAKUHBI CTAIIMOHAPHON

OypOBOI yCTaHOBKO#1

Hopwma
Kareropu | lnametp BpEMEH Hroro
O6bem Koadd 3arpar
A I10 CKBa’XUH )51 No HOPMBI
Ne OypeHu u- BPEMEHH Ha
Oypumoc BI, Ha (Ne tabm.) « R
S, M LIUEHT 00BEM, CT-
™ MM MCTD,
CM.
CT-CM
1 2 3 4 5 6 7 8
0 —275 M, 6 ckBaXKUH
1 I 93 144 0,04 | CCHO93,1.5 1 5,76
2 " 76 306 | 006 |CCH915| 1 18,36
3 \V; 59 660 0,07 | CCH93,1.5 1 46,2
4 \V/ 59 120 0,10 | CCH93,1.5 1 12
5 VI 59 420 0,13 | CCHO93,1.5 1 54,6
Hroro: >=136,92 cT-cMm.
* J1ns BceX CKBaKWH IMPUMEHsETCS KO DUITUEHT:
- K03 HULIUEHT, YIUTHIBAIONTNI OypeHne BepTUKAIbHBIX CKBOXUH — 1.
3aTparel BpeMeHH Ha OypeHue Bcero oobema ckBaxuH (6 ckB) Ng, = 136,92
CT-CM.

JIuct

130




Pacuér 3arpaT BpeMeHu (CT-CM) Ha MOHTaX-JAEMOHTaX U MEPEBO3KY OYPOBBIX
YCTaHOBOK:

N0 = H o' D, (6.2)
rae H,., — BpeMsi Ha JIEMOHTaXX-MOHTaXX M MEPEBO3KY, CT-CM; N — KOJMYECTBO
CKB)KHH.

N,.0 =2,2 6 =13.2 cT-cM.
Pacuér 3aTtpaT BpeMeHU Ha BCIOMOTraTeIbHbIe PAOOTHI:
- IPOMBIBKA

Nocn = Hipou N, (6.3)
rae H,,,, — HOpMa BpeMeHU Ha npoMbiBKy ckBaxkuH (CCH 93, 1. 64), cr-cm Ha 1
MIPOMBIBKY.

Ngen =0,17-6 = 1,02;
- KpeIUIeHHEe CKBaKUH 00CaHBIMU TpyOaMu
Neen = Hoger 1, (6.4)
rne H,;. — HopMa BpeMeHHU Ha KperuieHue ckBakuH oOcaanbimu Tpydamu (CCH 93,
T.72, ), cT-cM Ha 1 M KperuieHus..
Ngen = 0,008:6-75 = 3.6 cT-CcMm.
Pacuér 3aTpaT BpeMeHH Ha TUIaHOBO-NPEAYIPEAUTEIbHBIA PEMOHT:
Ny = Neyp/ 103 - 4; (6.5)
Ny = 136,92/ 103 - 4 =271 cT-cMm.
Pacuer 3atpaT BpemeHU Ha reo(pu3n4ecKue UCCIIECIOBAHNS B CKBAKUHAX:
- KapoTax
Nyap= Hogy' N (6.6)
rne H,,,— Hopma BpeMeHH Ha KapoTax ckBaxxuH 1000 M, 4.96 cr-cm.
Nigp= 1650 - 4.96/1000 = 8.18 cT-cMm.
Pacuér oOmux 3aTpar BpeMeHu Ha OypeHue:
Nosy = NayptNootNeent Nop + Nig) (6.7)
Nosy, = 136.92+19.2+ 1,02 + 3.6 + 2,71 +8.18 = 171.63 cT-cMm.
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6.2.3. Pacyer 3aTpaT Tpyaa U KBaJIU(UKANMOHHBIN cocTaB 0ypoBoii

Opuraabl

Pacuer 3aTpar Tpyna u KBaaupUKaIMOHHBIN cOCTaB OypOBOil Opuraabl MPUBO-

nuTcs B Tabmune 6.4.

PacueTsl BCOAYTCA B COOTBCTCTBHU C IIPUHATBIMU HOPpMaMH U IIpaBUJIaMHU IJIA

reosoropa3Benovasix padot (CCH 93, 1.14, T.15.).

Ta6nuna 6.4 — Pacuer 3aTpat Tpyaa

Hopwma 3atpar | 3arpatel | KonnuecTs
Ne Jlomiocta 1 TpyJa, B 4ell- | Tpy/aa Ha 0
KB pHIALIHH nusix mo CCH | o6bem YEJI0BEK
1 | UnkeHepHO-TeXHUYECKUE paOOTHUKU
(UTP):
1. HavanpHUK y9acTKa 0,07 23,06 1
2. Unmxenep o OypoBbIM paboTam 0,05 69,19 1
3. nxeHep-MexXaHuK 0,10 82,37 1
4. BypoBoii macTep 0,29 95,56 1
HUTOTIO: 0,51 270,18 4
2 | PaGouue
1. Mamunuct 6ypoBOil yCTaHOBKH
1 329,51 4
(5 paspsn)
2. 11
OMOIIHUK OypUITbIIUKA 1 164,76 4
(4 paspsin)
HUTOI'O: 2 494,27 8
6.2.4. Pacyer mnpoOM3BOAUTEJBHOCTH TPYyAAa OOOCHOBAHHE KOJHUYECTBA
Opuraja, pacyer NPOJOKUTEIHLHOCTH BBINOJHEHUSI TMPOEKTHUPYEMbIX
padort
PacuéTt ¢pakTuyeckoil KOMMep4YeCKOM CKOPOCTH:
ec—= (Q IN,g,)-60, (6.6)
rne I1,.. — MPOU3BOAUTENBHOCTh Tpyaa OypoBoil Opuraapl 3a mecsi; Q — obobem

Oypenus, M; N,z, — 001ue 3aTpaTsl BpeMeHH; 60 — KOJIMYECTBO CT-CM. B MECALE IIPH

paboTe OypoBOH B JIB€ CMEHBI.
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11,,.,=(1650/171,63)-60 = 576,6 m/mec.
[nanupyemoe Bpemst (7,,) g BBIIOJHEHUS pabOT IENBIM KOJIUYECTBOM
Opuraz (OTpsIOB) PACCUUTHIBACTCS IO (OpMYIIE:

T = QU - Ngy) (6.10)
rae I1,.. — NPOU3BOAUTEIBHOCTh TpyAa OypoBoi Opuranbl 3a mecsi;, Q — oObem
OypeHus, M; Ng, — KONUYECTBO OypOBBIX YCTaHOBOK (Ng,= 1).

1,,=1650/(576,6 - 1) =2,86 mec.
Cpox BbIMONMHEHUs1 3amaHusi 4 wMecsua. PacdueTHoe Bpemsi BBINOJIHEHUS,
BKJIFOYAsi COCTAaBJICHHE IPOCKTHO-CMETHOM JOKymeHTaiuu — 3,78 mec. Peseps

Bpemenu — 0,22 mec.

6.3. Pacuer cMeTHOM cTOMMOCTH padoT

OcHOBHOM 3amadeil I COCTABJIECHHUSI CMETHI SIBJIIAETCS IDIAHOBOE CHIDKEHHE
ce0EeCTOMMOCTH IPOEKTUPYEMBIX PadOT.

[Tokazarenu ceOECTOMMOCTH CIEAyeT YYHUTBHIBATh IO CICAYIOIIMM 3aTpaTaM:
pacxoy MpOU3BOACTBEHHBIX PECYpPCOB MO PACLEHKaM; OTKJIOHEHHUSIM OT PaClCHOK
Ha TPOM3BOJCTBEHHBIE PECYpPCHl; HAKJIQJAHBIM pacxojaM Ha JUMUTUPOBAHHBIC
3aTpaThbl, BXOJSIIME B COCTAB CMETHOMW CTOMMOCTH, U 3aTpaThl, KOMIICHCUPYEMBbIC
CBEPX CMETHOM CTOMMOCTH.

CTouMOCTh  TPOCKTUPYEMBIX  pabOT  ONPEeACNSIIOT WM METOJIOM
KJIbKYJIMPOBAHUS MO CTaThAM MPSIMBIX 3aTpaT M HAKJIAAHBIX PAacXOJOB, WU IyTEM
UCKJIIOYEHUS M3 CMETHOM CTOMMOCTH paboT ee cocTaBisiromux. lIpeanourenue
cleayeT OTAaTh MPSIMOMY CUYETy KaK HanOojiee TOYHOMY, IO3BOJISIONIEMY BBISBUTH

pe3yJbTaThI AEATEILHOCTH MO KaXKI0M CTaThe 3aTpar.

6.3.1. O0uuii pacyer CMETHOI CTOMMOCTH MPOEKTUPYEMBbIX 0yPOBBIX
pa6or (CM - 1)
OO61ast cMeTHas CTOUMOCTh padoOT MO MPOEKTY (Tadiuia 6.5) paccUUTbHIBAECTCS

B COOTBCTCTBHHU C «HHCprKL{HCﬁ 10 COCTABJICHHUIO ITPOCKTOB K CMCT».
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ucnonb3yercss CHOP-93. CwmertHas croumocTh pabOT, HE MIPEIyCMOTPEHHBIX

CIPAaBOYHHUKOM, OTIPEACIISAETCS 0 CMETHO-(hrHaHCOBBIM pacueTam (CDP).

[Ipu ompeneneHny CMETHON CTOMMOCTH IO BUAAM I€0JIOTOPa3BEAOYHBIX padoOT

Tabmuma 6.5 — OOmiast cMeTHasi CTOUMOCTh T€0JIOTOPa3BEIOYHBIX PabOT

Enunnunas | CmeTHas
Ne En. | Oobem CMETHas CTOMMOCTD
HanmenoBanwme paboT u 3aTpar
/T u3M. | pabOT | pacIrieHka, obbema
pyoO. pabor, pyo0.
1 2 3 4 5 6
OCHOBHBIE PACXOIbI 2346027.8
A. CoOcTBEHHO 1968053 5
reoJIOropa3BeI0uHbIE PAOOTHI: ’
1. [IpoekTHO-CMETHBIEC PAOOTHI 70982
2. [loneBbie pabOTHI: 6p 1799878,1
- OypoBBIE€ pabOTHI CT- | 136,92 11250,8 1540459,5
cM
- MOHTAX U JCMOHTAX 6ypOBOﬁ yCT. 6 16152,8 96916,8
YCTaHOBKH
- KapoTax M 1650 11,502 18978
- KEPHOBOE OMPOOOBAHHKE M 1650 51,74 85371
| | - BcrioMoraTeabHbIe PabOThI CT- 7,33 7933,4 58151,8
cM
3. Opranuzanus mojaeBbIX
% | 3% 53996,3
pabor
4. JInkBuganus nonessix pador | % | 2,4->5, 43197,1
b. ConytcTBytomiue paboThl U
I P 377974,3
3aTpaThl
1. TpancopTUpOBKa TPy30B % | 1526 269981,7
2. CTpOoUTENBCTBO BPEMEHHBIX
y % | 32 53996,3
3IaHUI
3. TpancnopTupoBka Opuraj Ha % | 3% 53996.3
y4acToK padoT
Jluct
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[Tponomxenue Tadbauet 6.5

1 2 3 4 6
Il | Hakmagasie pacxoapl % 30->) 703808,34
1l | IltanoBEIE HAKOIUIEHUS % |20 14 609967,23
KoMrieHcupyemble 3aTparthbl: 147761,67
1. moyneBoOE TOBOJILCTBUE % 32 70380,83
v 2. mpeMuu padbounM % 32 70380,83
3. KOHCYJIbTalluH
4000
CITEIIMAJICTOB
4. peueH3us oT4yeTa 3000
[Monpsiaabie pabOTHI: 30000
1. reo0ro-3K0JI0ru4ecKoe 20000
V | oOcnenoBaHue  TEPPUTOPHUH
2. tonorpad0-Teo/1Ie3NYECKUE
10000
paboThI
VI | Pe3zeps % 32 70380,83
Bcero o o0bekTy 3907945,9
HJC - 18% 703430,26
Bcero o o0bekTy 4611376,16
Jluct
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ucrnonbzyercss CHOP-93. CmerHas croumocth pador,

6.3.2. PacueT cyMMBbI OCHOBHBIX Pacxo/ioB o Buaam padot (CM-5),
CMETHO-(DMHAHCOBBIE U NIPOYHE CMETHBIE PAcCUYeThl

[Ipu ompeneneHn CMETHOM CTOMMOCTH IO BUAAM I€0JIOTOPa3BEI0YHBIX padboT

HE MPEIyCMOTPEHHBIX

CIIPABOYHUKOM, OTIPEIESETCs 0 cMEeTHO-(hruHaHCOBBIM pacueTram (CDP).

K nmnoxkazarensim

“3apaboTHast mara”,

“JlomonHuTenbHas 3apruiata’ U

“OTuMClieHUsT Ha COLHYXIbI  TpPUMEHsSeTcs paloHHbIH Koddduuuent — 1,3

(ITocranoBnenue IlpaBurensctBa PP ot 13.05.92 r. Ne309). K mnokazarensm

“Marepuansr’” u “AMopTu3anus’ npuMeHsieTcs kodpdunuent — 1,2.

Tabmuna 6.6 — PacueT cyMMbI OCHOBHBIX pacxoioB 1o BuaaM padbot (CM-5)

Uucroe OypeHue

MouTtax-

BcrioMmorarenbHbie
Q=1650 m.; JEMOHTAX ABOTEL
N,,, = 136,92 N=6 P
CraThbu OCHOBHBIX N,, =733 cT-cm.
No CT-CM.
pacxo/IoB
C
I[To | Cyuerom | Tlo I[To | Cyuerom
Y4ETOM
CHOP K, CHOP K CHOP K,
1 2 4 5 6 7 8 9
y | OcHosHas 1906 | 2477,8 | 3378 | 43914 | 1906 | 24778
3apaboTHas miara
Eunniin
2 | couManbHbIN 790 1027 1334 | 1734,2 790 1027
HaJIor
3 | Marepuaisl 5529 6634,8 4882 | 58584 | 2764 3317,4
4 | AMopTtuzanus 926 1111,2 3474 4168,8 926 1111,2
Hroro na
PacieTHyIo 11250,8 16152,8 79334
eAUHUILY, PyO./CT-
cM
N TOoro ocCHOBHBIX
pacxooB Ha 1540459,5 96916,8 58151,8
00BEM, pyo.
JIuct
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CMeTHO-(MHAHCOBBIN pacueT MPOEKTHO-CMETHBIX pador (mo (opme CM-4)

MpejCTaBJIeH B TabI. 6.7.

Tabmuna 6.7 — CMeTHO-(DMHAHCOBBIN pacyeT MPOCKTHO-CMETHBIX padoT (CM-4)

CwmetHas
No Ennnaunmet JIHEBHAs
Bun pacxonos KomugectBo CTOMMOCTD
n/m U3MEPCHHSI CTaBKa
B pyOJIsIxX

1 2 3 4 5 6

1 Crapimii HHXXEHEP-TeoJIor Yen-JIH 20 689 13780

2 Wuxenep-reosor YeJn-aH 37 476 17619

3 TexHuK-TeoI0T qeII-TH 14 421 5824

4 Htoro ocHoBHas 3apaboTHas 37993

miara
C paiioHHBIM
5 44752
ko3 purentom (1,2%)
JlononHuTenbHAs 3apaboTHas
6 3535
miata (7,9%)
2 Htoro ¢ I[OHOJUIHHTGJII)VHOH 48287
3apabOTHOM IJIATOM
8 OTuucneHne Ha CONUAIBHOE 13038
ctpaxoBanue (27%)

9 | 3arpartsl Ha MaTepuaibl (5%) 2414
10 3atpatsl Ha yciyru (15%) 7243
11 | Bcero oCHOBHBIX Pacxo/iOB 70982
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6.4. Opranuszanus, NJIAHMPOBAHUE U yNIpaBJieHUe 0ypPOBbIMHU padoTamMu

6.4.1. Kanennapuplii niian

Hauano pabor mmanupyercs Ha 1 wmroms 2017 roma. OkoHuaHue — Ha

6 Hos10pst 2017 roma. Ilpu cBOEBpEeMEHHOM M Ka4eCTBEHHOM BBINIOJIHEHUU padboOT

pa60‘II/IM BBIIIIAYUBAIOTCA ITPCMHUH.

Tabnuna 6.8 — KanennapHsblil miaH BBIIOJIHEHUS paboT

Hcxonnas
Mecsnbl
uHpopMarus
Ne | Bwuast pabot Bpems Koi-Bo .
= o, = A
(mH.) Opuran 2 5 & = &
(uen.) @ = = 2 =
S = = % =
O o) jas
Q
1 | Opranuzanus
OypOBBIX 29 3 4en.
pabor
2 | TparncnopTupoBKa 5 6 yerr.
4 | BypoBbie paboTHI,
MOHTaX-IEMOHTAX, 89 1 6puwr.
BCIIOMOTATEIbHBIE 4 yen.
paboTHI
5 | JIukBumauus
1 Opwr.
CKBAXUH 5
4 yen.
Jluct
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6.4.2. IlodTanHbIi IJIAH

IloTanmueni 1UTaH

COCTaBJLICTCA OJIsI  TOIO,

YTOOBI YK€ Ha CTaluu

IUTAHUPOBAHMS OPTaHM3aTOPhl M WHBECTOPHI 3HAJIH, KaKhe BUIBI padOT OydyT

BBITIOJIHATLCS B TOT WJIM HHOU InepuoL BpEMCHHU (KaK IIpaBuJIO, 3a KBapTal HIIA

MecAll) U KaKuMU pesyibTaTtaMu (MpoOypeHHbIE CKBAKUHBI, METPhl U T.J.) OHHU

3aBepiiarca. [lepBelii aBaHC Ha MPOU3BOJACTBO PabOT MO MPOEKTY MOCTyMaeT Ha

pvaeTHLIﬁ CUCT B COOTBCTCTBHC C AOTIOBOPOM, TOrJa KakK ITOCICAYIOIIMMUC aBaHCHI

MNEPCUHUCIIAIOTCA HAa OCHOBAHHUH aKTa 06Mepa pa60T 3a Hp@I[BIIIYHII/If/'I MCCAIII.

Tabmuua 6.9 — IlosTanHelil M1aH BBITOJIHEHHS padoT

Buapr pabot

JlaTel

Pesynpratel

Opranuzanus OypoBbIX padoT

01.07.17 - 30.07.17

[ToaroToBKa K MOJIEBHIM
paboTtam

TpancriopTupoBKa

30.07.17 - 04.08.17

JlocTaBka OypoOBOTO
o0opynoBaHus 1
WHCTPYMEHTA

TpancopTupoOBKa BaxT

30.07.17 - 04.08.17

JloctaBka OypoBoii Opuraab

BypoBsie paboThI, MOHTaX-
JTEMOHTaX

04.08.17 - 01.11.17

Bbypenue 1650 m (6
CKBa)KHH)

BcnomMorarenbHbie paOOThI

04.10.17 -01.11.17

IIpombIBKa, KapoTax

JInkBUoanus CKBaXUH

01.11.10-06.11.10

6 CKBaXXUH
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6.4.3. DUHAHCOBBIN IJIAH

DUHAHCOBBIM IUIAH BBIIOJHCHUS HWHBCCTHUIMOHHBIX pa60T MNpCACTAaBJICH B

tabmure 6.10.

Ta6numa 6.10 — duHAHCOBBIH TIJIaH BBITTOJTHEHNS MHBECTUIIMOHHBIX PadoT

JIoxo1p1 1 pacxozsl

Hroro mo mpoexTty, pyoO.

1. CMeTHAasa CTOUMOCTD 4611376,16
2. Pacxonnr:
OCHOBHBIE PACXO/IBL:
- (boun omtatel Tpyaa (22% OP) 516126,12
- wmatepuaisl (59% OP) 1384156,4
Haxnaanbie pacxo/s 703808,34
KomneHncupyemsbie 147761,67
[Toapsiagabie pabOTHI 30000
Peseps 70380,83
3. Hanoru:
- ECH (9% OP) 2111425
- HJC 703430,26
— HaJoT Ha MpUOBLIHL 121993,45
4. TIpuObLib:
Yucras: 487973,78
- O®PII 512372,47
- ®CP 219588,2
— amMopTH3aIus 234602,8

6.5. Opranuszanus u ynpasJjieHue OypoBbIMH padoTaMu

6.5.1. Pe:xumbl padoThbl Y4aCTKOB M YMCJIEHHOCTH NIPOU3BOJACTBEHHOIO

MepcoHasa

Pexxum paboThl MPUHAT B COOTBETCTBUU C JAcHcTByrommmu «Hopmamwu

TEXHOJIOTUYECKOT0 MPOEKTUPOBAHUS TOPHOA00BIBAIOUINX MPEANPUSITHI C OTKPHITHIM

CIIOCOOOM OTPabOTKI:

- KOJIMYECTBO pabOUnX THEH B TOTY

- KOJIMYECTBO pabOUMX CMEH B CYTKHU

- 365

- 2 CMEHBI
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- IPOJIOJKUTEIIBHOCTh CMEHBI -12 4

- KOJIMYECTBO CMEH B FO/Y - 730

- OypeHue CKBaKUH OCYIIECTBISIIOTCA KPYIJIOCYTOYHO;

- BCIIOMOTaTeJIbHbIE pa0OThI BHIMOJHSIOTCS B JHEBHYIO CMEHY;

- nnpoBeieHue peMoHTOB U TO OypoBOM TEXHUKU - 172 cm/ron

[InaHupyeMoe KOJIMYECTBO TMPOU3BOACTBEHHBIX CMEH M PacCTaHOBKA

MPOU3BOJICTBEHHOTO IMEpCOHAla  O0OECHEeYMBAIOT  BBIIIOJIHEHHE  IJIAHUPYEMBIX
00BEMOB padoT.

Paznapsnku OypoBeix Opuran mposoaarcs B 8.00, 20.00 misi paGOTHUKOB

OTKPBITHIX PaboT.

6.5.2. MoTuBanus ¥ CTUMYJIMPOBAHUE TPYAA

JIns TOBBIIICHUS 3aMHTEPECOBAHHOCTU PAOOTHUKOB OypOBOr0 ydacTka B
Ka4€CTBEHHOM BBITIOJTHEHUU TPOU3BOJICTBEHHBIX 3a/1ad HEOOXOJUMO MaTepualbHOE
CTUMyNUpoBaHue Tpynaa. llosoxkeHne O CTUMYIMPOBAHMM TpyAa MPEIACTABICHO B

Tabimue 6.11.

Tabnuma 6.11 — [TonoxkeHne o CTUMYIMPOBAHUH TPY 1A

Koaddumment Koaddurment

[Toka3arenu Tpyzaa
MIPEMUPOBAHUS JETPEMUPOBAHUS

1 | O6néMm Oypenust + 90% kepna ¢ | CraenpHas paciieHKa
y4éToM TpeOoBaHMii K KauecTBYy | (Opuramnas) pyo/mMerp

2 | KauecTBO MogHUMaeMOro KepHa

- 60% 1,05 --
-70% 1,1 --
- 80% 1,15 --
3 | Jucuumimaa 1,01 0,7

4 | CBOEBpEMEHHOE MTPOU3BOJICTBO

TJTAHOBO-TPELYIIPETUTEIBLHOTO 11 0.9
pEMOHTa ’ ’

CBOEBpEMEHHOE BBITIOJIHEHHE J1aHa PAa0OT MO OYPEHUIO CKBAXKUH SIBJISIETCS

OCHOBHOI 00sI3aHHOCTBIO OYpOBOI'0 MEPCOHAJIAa y4acTKa.
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6.5.3. CTparerusi pa3BUTHA NpeINPUSATHS

CTpaTCFPIﬂ pasBUTHUA HOpPCAPUATAA LNCIUKOM MW IIOJIHOCTBKO 3aBUCHT OT

pasMmepa NpuObLIA, a TOYHEE, YUCTOM MPUOBLIM U OT TOro, Ha YTO PACXOAYIOTCS

INOJIYUCHHBIC CpPCACTBA.

I[aHHBIM IMPOCKTOM IIPCAYyCMATPUBACTCA  CIICAYIOIICC

pacripeiesieHue NpuobLId, Heo0JaraeMoi HajaoroM:

- o1 yrcroi pudsLIH 70% pacnpenensercs B Goua pa3BuTus npoussoactea (OPII);

- 30% pacnpenensiercs B GoHA connanbHoro pazsutus (D3I1).

[Ipennaratorcst ciaeAyroNIMe MEPONPUATHS MO COBEPUICHCTBOBAHUIO TPyAa U

npousBojcTBa Tabmuie 6.12.

Tabnuua 6.12 — MeponpusaTus 10 COBEPIICHCTBOBAHUIO TPY/Ja U POU3BOICTBA

Ne MeponpusTrs u NpeoKeHUs Oddekt oT BHEAPEHUS
TexHnuyeckue:
CHmxeHue 3aTpaT U pecypcoB Ha
BBITIOJTHEHHUS PEMOHTA
3ameHa U3HOILIEHHOTO OypoBOro

1 000py10BaHusl, yBEIHMUEHUE

o0opyioBaHuE U 3aKylKa HOBBIX

CKOpPOCTH OypeHHUsl, a TaK¥Ke
CTaHKOB

TIOBBIIIICHHUE MTPECTIKA

OpeaIpUITHS
TexHosnornyeckue:

2 | [Ipumenenne  Oonee  Ka4eCTBEHHOTO | YBEIMUYCHHUE MPOXOIAKU HA KOPOHKY
aJIMa3HOTO MHCTPYMEHTA 10 200 M u 6omee
OpraHuzaioHHbIE:

Hcnonp3oBanue mnporpeccuBHbIX (Qopm | CHIKEHHE 3aTpaT BpEMEHU U
IJIaHUPOBaHUS (CETEBOE IJIAHUPOBAHUE) | PECYpCOB
CHuKeHue aBapyil, yBeJIMUCHUE
. CKOpPOCTH OypeHHUsi, OepeKHOE
CtuMynupoBaHHEe M JOCTOMHas oIJiaTa
UCIIOJIb30BaHUE 000y I0OBaHUS U
3 | Tpyna

MaTepualioB, MPEJOTBPAICHUE
TEKY4eCTH KaJ[pOB

VYuer u KOHTPOJIb 32 pacxogaM Matepuana

OnTuMajbHOE UCIIOJIB30BAHNE
Marepuanos

Pexnama npennpusitus 8 CMU (B neuatu
Y Ha TEJICBUJICHUN )

HpI/IBHequI/IH HOBBIX 3aKa34YHNKOB U

WHBECTOPOB
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[Tponomkenue Tabnuipt 6.12

DKOHOMHUYECKHUE:

Hcnonbp30BaHME HAJIOTOBBIX JILIOT YBennueHue YncTon HpI/I6I>IJ'II/I

BKJ'I&I[LIBaHI/Ie BPCMCHHO CBO6OI[HI)IX

JNEHEKHBIX CPEJACTB B MpuoOpeTeHue .
[TosiBieHME MOMOTHUTENBHON
IIEHHBIX Oymar

npuOBLTU

4 Cnaua B apeHIy BpPEMEHHO HE HYXHOTO
o0opy10BaHUs
N30aBnenue oT HEeHYXHbIX | CHHYKEHUE HAJI0roBOro OpeMeHu
MIPOM3BOJCTBEHHBIX (POH/IOB
YBennueHnue aMOPTHU3AIIMOHHBIX | YBennueHue (GoHaa pa3BUTUSA
OTYUCIIGHUH  3a  CUET  CHW)KCHHMS | IPOU3BOJICTBA 3a CUET YMEHBIIICHUS
Hajoroo01araeMon mpuoObLIHN HAJIOrOB Ha MPUOBLIb

[Toctynnenue B (GoOHA pa3BUTHS MPOU3BOJICTBA JCHEKHBIX CPEJCTB,
npejnoiiaraeT MNOKPhIBaTh 3aTpaThl HAa OOHOBJICHHWE U TMOKYNKY HOBBIX BHJIOB
o0OpyZ0oBaHusl,  YJIy4YlIEHUW YCIOBUH TpyJa, NpuoOpeTeHuss U OOHOBIICHUS
OPTTEXHUKH.

@OHJ COLMAIBHOIO Pa3BUTUS B OCHOBHOM IIPEIHA3HAYEH [UISI IOKPBITUS
pacxoJ0OB Ha «HE 3apaboTaHHYIO» 3apabOTHYH TUIaTy M, €CJIM BO3HUKAET
HEOOXOJIMMOCTh, Ha YHUCTO CHMBOJIMYECKYIO TMOMOIIb TMEPCOHATY MNPEANPUATHS, a
TaK)K€ Ha HEKOTOpbIE 3aTpaThl, CBSI3aHHBIC C MPA3JHUKAMH, IHSIMHU POXKICHUS,
I00UJIESIMU U T.JI.

Heobxoaumo KaxKplii TOJ] MPOBOAUTH aHAIHN3 MPOACIIAHHBIX MEPOTIPUATUN TIO
COBEpIIIEHCTBOBAHUIO TpyAa M TMPOM3BOJCTBA U JelaThb BBIBOJALI 00 HX

3 PeKTUBHOCTH.

JIuct

143




3AKJIIOYEHUE

B mpouecce BBIMOMHEHHS  BBIMYCKHOW  KBaIM(UKAIIMOHHOW  paboThI
BBITIOJTHEHBI BCE pa3feibl IS OCYIIECTBJICHHUS ITOWCKOBO-OIIEHOYHOTO OypeHHS.
BreimosiHeHa  TEXHoJormyeckas WM TEXHHUYECKas 4YacTu npoekTta. bpuia
CIIPOCKTHPOBAHA KOHCTPYKIMSI CKBOXHHBI C HAYaJbHBIM guameTpoM 112 mm.
Bbypenue OyaeT BecTHCh BpaliaTelbHBIM criocoOoM. Tak)ke MpoW3BEeH pacyeT Ha
KKIBI UHTEPBAJ, MapaMeTphl pekuMa OypeHus, BEIOpaHbl OypUIbHBIC TPYOBI, THIIT
[TPU, cocraBinen ['TH. CnenuanbHas 4acTh MOCBSIIEHA aHAIW3Yy KOHCTPYKIIUH
CHapSI0B IS TIOJIYYSHHUS 00Pa3IioB JIETKO pa3pyIlaeMbIX, TPEIIMHOBATHIX MTOPO/I.

[IpousBeseH TEXHUKO-3KOHOMHYECKUM pacyeT M PacCMOTPEHBI BOMPOCHI 00
OXpaHe TpyJia U OKPYKAIOIIEH CPEIbI.

B xone HammcaHusi TUIUIOMHOTO MPOEKTa OBLI MOJYYEH OIBIT B COSAUHECHUH
BOC/IMHO 3HAHUM, MOJIYYEHHBIX 3a 5 JieT 00ydyeHusi B TOMCKOM MOJUTEXHUYECKOM
YHUBEPCHUTETE.

CocTaBieHHBIN TMPOEKT SBISICTCS OCHOBAHUEM JIJISI COOPYKEHHS 6-1 MTOMCKOBO-

OLICHOYHBIX CKBaXMH Ha bakuapcKoM KeJne30pyTHOM ITPOSIBJICHUH.
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