MuHHuCcTepCTBO 00pa3oBaHus U Hayku Poccuiickoii @enepanun
q)e;[epaanoe rocyaiapCTBCHHOC aBTOHOMHOC 06pa3013aTeanoe YUpPCKIACHUC
BBICHICTO 06paBOBaHI/I}I
«HAIIMOHAJIBHBIN UCCJIEJOBATEJbCKUI
TOMCKHUM NOJJUTEXHUYECKUN YHUBEPCUTET»

WHCTUTYT IPUPOIHBIX PECYpPCOB
HarmpaBieHue NoArOTOBKU: TEXHOJIOTHS TEOJIOTUUECKON pa3BeIKU
Kadenpa Oypenus ckBaxux

JINTIJIOMHBIA MPOEKT

Tema paéoTbI

TexHo0I0rMsl U TEXHUKA COOPYKEHHSI CKBAKIH NP NPOBEJeHNH OLIEHOYHBIX PadoT Ha
pyaonposiBjiennu mapraina «CyHrai» AJTaickoro Kpas

V1K 553.32.04:550.822.7:622.24(571.150)

CtyneHt
I'pynna (015 (0] Hoanuch Jarta
222B Benepuukos Hukura FOpbeBuu
PykoBogutens
JIOJI3KHOCTH ()7 (0] Y!{en:l:a;;eenenb, Hoanmuch Jarta
Accucrteur bonnapuyk 1. b.
KOHCYJIBTAHTHI.
ITo pazgeny «I'eonoro-meToinyecKasi 4acTh
JI0JKHOCTD ()7 (0] Y!{en:l:a;;eenenb, Hoanmuch Jlata
HoteHt I"aspuiios P. 1O. K.r.-m. H.
ITo pa3zneny «PUHAHCOBBIA MEHEHKMEHT, pecypcodh(HEKTHBHOCTh M pecypcocOepekeHre»
JomkHOCTH ®UO yqeﬂ::a:l;eeﬂeﬂb’ Moanucn Jara
Crt. npenoiaBaresnb Kouertkona O. I1.
ITo pazpeny «CouunanbHas OTBETCTBEHHOCTBY
JokHOCTH dUO yqu::afl;eeﬂeHb’ Moanuch Jara
AccucreHnr Hemmoga O. A.
JONYCTUTH K 3AIIIMTE:
3aB. kadenpoii BC 1137 (0) yqe“:‘;af;ee“eﬂb’ Moxmucn Jara
Jloent KoBanes A. B. K.T.H.

Tomck 2017




Munucrepcrso o0pazoBanust 1 Hayku Poccuiickoii @enepanun
denepanbHOE rocy1apCTBEHHOE ABTOHOMHOE 00pa30BaTeNbHOE YUPEXKICHUE
BBICILIET0 00pa30BaHuUs
«HAIIMOHAJIBHBIN UCCJIEJJOBATEJbCKHI
TOMCKHWH NOJUTEXHUYECKHUI YHUBEPCUTET»

HNHCTUTYT NPUPOIHBIX PECYPCOB

HanpaBneHI/Ie IIOATOTOBKH: TCXHOJIOI'UA reOJIOTHYECKOM Pa3sBCAKH

Kadenpa Oypenust ckBaxuH

YTBEPX/IAIO:
3aB. kadenpoii
Kosasies A. B.
(ITommmuce) (MTarta) (®.1.0.)
3AJJAHUE
HA BBINOJHEHHE BbIIYCKHON KBAIU(PUKALMOHHON padoThI
B dopwme:
JUTIJIOMHBIN ITPOEKT
Crynenry:
'pynna DPUO
222B BenepuukoBy Hukure FOpreBuuy
Tema paGoThI:

TexHOJI0rHs U TEXHMKA COOPYKEHHUSI CKBAKUH NMPHU MPOBEIeHUHN OLEHOYHBIX PadoT Ha
pyaonposiBieHun mapranna «CyHrai» AJTaiickoro kpas

YTBep:kieHa MPUKa30M AUPEKTopa (1ara, HOMep) ‘

Cpok cliauul CTy/IGHTOM BBITIOJIHEHHOM pabOTHI: ‘ 06.06.2017

TEXHUYECKOE 3AJIAHUE:

Hcxoanbie 1aHHbIe K padoTe

OOBbeKT uccienoBaHMs: PYIONPOSBICHUE MapraHia
«CyHraiy», Anraiickuii Kpai

IlepeyeHb MOAIEKANMX UCCITETOBAHMIO,
MPOEKTHPOBAHMUIO | pa3paboTke
BOIIPOCOB

1. TexHomoruss W TEXHUKA NPOBEACHUS OypPOBBIX
pabor.

2. BcnoMorareabHbIE U TTOICOOHBIE IIEXH.

3. Boibop mnyreil MOBBIMIEHUS BbIXOJA KepHa MpHU
OypEeHMH TPEUIMHOBATHIX TOPOJ.

Ilepeyens rpajuyeckoro marepuaja

1. 'eonoruueckuii mia.

2. 'eonmoruyeckuii pazpes.

3. I'eonoro-TeXHUYECKUI HAPS.

4. Cxema pacmoJioKeHHs OypoOBOTO 000PYy/IOBaHHS
MIPUBBIILIEYHBIX COOPYKEHHH.

5. Konounkossriit caapsg CCK-593B.

6. Kiaccudpukanus  (akropoB,  ONpenesronux
YCIJIOBUS, BBIXOJI M KAYECTBO KEpHa.




KoHcyabTaHTBI 0 pa3aejiaM BbITYCKHOM KBAJIN(PUKANUOHHON padoThI

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

Jlata  BbIJaYM  3aaHUA  HAa  BBINOJHEHHE  BBINYCKHOM
KBAJIH(UKAIMOHHO! padoThl 10 JIMHEHHOMY rpaduky

33}13HH6 BbIAAJ PYKOBOAUTEJIb:

YyeHnasi cTeneHb,
Jo/2KHOCTH (2% (0] IMoanuch JaTa
3BaHUe

ACCHUCTEHT bonmapuyk U. b.

33}13]!1/16 NMPUHAJ K UCIIOJTHEHHUIO CTYACHT:

I'pynna (07 (0] Ioanucp Jarta

222B Benepuuko Hukura IOpbeBuu

Tomck 2017




Munucrepcrso o0pazoBanust 1 Hayku Poccuiickoii @enepanun
denepanbHOE rocy1apCTBEHHOE ABTOHOMHOE 00pa30BaTeNbHOE YUPEXKICHUE
BBICILIET0 00pa30BaHuUs
«HAIIMOHAJIBHBIN UCCJIEJJOBATEJbCKHI
TOMCKHWH NOJUTEXHUYECKHUI YHUBEPCUTET»

Wucturyr WNHCcTHTYT IPUPOAHBIX PECYpPCOB
Eiiiiﬂiizec:}gﬂmmwﬂ 21.05.03 «TexHOJIOTHS T€0JIOTHYECKON pa3BEIKI)
YpoBeHb 00pazoBaHus Crnenuanurer
Kadenpa Bypenus ckBaxuH
[Tepuon BBITIOIHEHUS ocenHuii / Becenuuit cemectp 2016/2017 yuebHoro roaa

dopma npeacTaBiIeHUs paboThI:

JIUTIJIOMHBIN ITPOEKT

KAJIEHJAPHBIN PEUTUHI -ILJIAH
BbINIOJIHEHH S BBINYCKHOM KBAJTH(UKANMOHHOH PadoThI

Cpok cliaudl CTY/IGHTOM BBITIOJIHEHHOM pabOThI: ‘ 06.06.17
Mara HasBanmue pa3nena (moayus) / MakcuMasibHbIH
KOHTPOJIS BHJI pa0oThI (MCCIe10BAHMS) 0aJ1 pasjaesia
(MoayJis1)
03.05.17 Onucanue meopemuyeckou 4acmu npoekma 50
18.05.17 Buvinonnenue pacuemmnoil uacmu npoexma 40
23.05.17 Yempanenue nedocmamkos npoekma 10

CocraBun IpernoaaBaTeiib:

Jo/KHOCTB 1017 (0] Yuenas MMoanucek Hara

CTeNeHb,

3BaHue

AccucTeHr bonpapuyk M. b.
COI'TACOBAHO:

3aB. kadeapoii 1017 (0] Yuenas MMoanucek Hara

CTeNeHb,

3BaHue

bC Kosasnie A. B. K. T. H.

Tomck 2017




3AJIAHUE JIJISI PA3JIEJIA
«EOQJIOTO-METOJUYECKASI YACTb»

CryneHnry:
I'pynna DdUO
222B BenepuukoBy Hukure KOppeBuuy
HucTuTyT UIIp Kadenpa bC
HanpagJjenue/ TexHonorusa reonoruyecKon
YpoBeHb 00pa3oBaHusi CrenmanureT
CHEeNHAJIBHOCTh pa3BenKn
Hcxonnblie 1anHblIe K pa3nenay «['eooro-meroanyeckas 4acTby»:
1. Xapakrtepuctuka oObekTa  HccienoBaHus | [lonmeBele  paboOThI  HAa  OLEGHOYHOW  CTaauu
(BemecTBO,  MaTepuan, — OpuOOp,  ANTOPHUTM, | T€OJIOTOPa3BEIOYHBIX padoT
MeToamKa, pabodas 30Ha) W 00JACTH  €ro
MPUMEHEHUS

Hepeqem, BOIIPOCOB, NMOAJICKAINUX UCCTCAOBAHUIO,

NMPOEKTHPOBAHMIO M Pa3pabdoTKe:

1. 'eorpad0->KOHOMUYECKHE yCIOBHSI IPOBEICHIS
pabot

AMUHHCTpATHBHOE MTOJIOKEHHE paiioHa padoT,
aHaJM3 reorpagMuecKux 1 KIMMAaTHYECKUX YCIOBUH
paiioHa paboT, SJKOHOMHYECKAsI XapaKTEPUCTUKA
paiioHa pabor.

2. O630p paHee MPOBEACHHBIX I€OJIOTOPa3BEIOUHBIX

OO0beMbl W MeETOAWKA paHee MPOBEACHHBIX Ha

pabot y4acTKe I'e0JIOropa3BelouHbIX paboT

3. Teomoruueckass  xapakrepuctuka oObekTa | ['eonormueckas, CTPYKTypHas, JIMTOJOIMYecKas
reoIoropa3BeouHbIX padoT THJIPOTEO0JIOTMYECKasl XapaKTEPUCTHKH paiioHa paboT
4. Meroguka  TPOBENCHUS  MPOEKTHPYEMbIX | BeIOOp M omucaHne METOAMK MPOBEACHUS OCHOBHBIX

re0JIOTOpa3BeI0UHBIX PadoT

BUJIOB MPOEKTUPYEMBIX paboT

5. Meroauka, 00beMBl M YCIOBUSI TIPOBEICHUS
OYpOBBIX Pa3BEIOYHBIX PadOT

BriGop MeToaMKHM TpOBENCHUS OypOBBIX pPadoT,
ompezaeneHne 00beMOB OypoBHIX paboT, aHaMHM3
Te0JIOr0-TEXHIUUYECKHUX YCIOBHI

| JaTa BpLIauM 3aJaHMs UIsI pa3/ieia 1o JUHeiiHOMY

rpaduky |

Sauaﬂne BbIIAJI KOHCYJbLTAHT:

JomxHOoCTB (015 (0) Yuenasi crenent, IMoanucn Jdara
3BaHHue
JloneHT I"aBpuiios P. 1O. K. r.-m. 1.
3aanue NPUHSJ K UCTIOJTHEHUIO CTY/IEHT:
I'pynna PHUO Hoanuck Jara
2228 Benepuukos H. HO.

Tomck 2017




3AJJAHUE JJIS1 PA3JIEJTA
«COIAJIBHASA OTBETCTBEHHOCTDb»

Crygenry:
'pynna DPUO
222B Benepuukopy Hukute FOpbeBuuy
HucTHTyT HIIP Kadenpa BC
Hanpasaenne/ TexHoJIOrus Te€0IOTHIeCKOM
YpoBeHb 00pa3oBaHus CrenmanureT
CNIeIHAJIBHOCTD paSBeIIKI/I

Hcxoanblie 1aHHbIe K pa3aeny «CounajabHasi 0TBETCTBEHHOCTb .

1. XapakTepucTrka 00beKTa UCCIIeI0BaHus (BEIIECTBO,
MaTepua, mpudop, aJropuTM, METOIMKa, paboyas 30Ha) U

00J1aCTH €T0 IPUMEHECHHS

[TosieBbIe pabOTHI HA OIICHOYHOW CTAIUN
reoJ0ropa3BeJOuYHbIX padoT

IlepeueHb BONPOCOB, MOIJIEKANMX HCCTETOBAHNIO, TPOEKTHPOBAHMUIO M Pa3padoTKe:

1. IlpouzBoacTBeHHAs1 0€30IACHOCTH
1.1. AHanu3 BBISIBICHHBIX BPEIHBIX (PaKTOPOB MPH

pa3paboTKe U 3KCILTyaTaluH IPOCKTUPYEMOTO PEIICHHS B

CIIEAYIOIIEH ITOCNIeI0BATEIbHOCTH:
1.2. AHanu3 BBISBICHHBIX OMACHBIX (PaKTOPOB MPH

pa3paboTKe U IKCILTyaTaluH MPOSKTUPYEMOTO PELICHHS B

CIIeTyFOIIeH TOCIeI0BaTeTbHOCTH:

Bpeonvie ghakmopui:
— OTKJIOHEHUE MoKa3aTeneit
MHUKpPOKJIMMATa Ha OTKPBITOM BO3yXE.
— IloBpexenus B pe3yabTaTe KOHTAKTa C
HACEKOMBIMH.
— IloBbllIeHHAS 3aMBUIEHHOCTD U
3ara30BaHHOCTb paboy4eill 30HBI.
Onacnvle ¢hakmopol:
— JIBmKyIuecs: MalMHbl 1 MEXaHU3MBI
pa3IMYHOrO0 000PYI0BaAHUS.
— JlaBieHue B THEBMOCHUCTEME.
— OcTpbie KPOMKH, 32yCEHUIIBI U
IIEPOXOBATOCTh HAa IOBEPXHOCTH
UHCTPYMEHTOB U TPYO.
— [TopaxeHune >MeKTPUIECKUM TOKOM.

2. DKoJiornyeckas 0e30macHoOCTh

— YHUUTOKEHHUE U TIOBPEKICHUE
IIOYBEHHOTO CJIOSI.

— 3arpsi3HEHUE TIOYBHI.

— Ycunenue 3p03MOHHOMN OITaCHOCTH.
— YHUYTOXEHHUE PACTUTEIBHOCTH.

— JlecHble mOXKapHI.

— 3arpsi3HEHUE TO/I3EMHBIX BOJI

3. be3onacHoOCTh B Ype3BbIYAHBIX CHATYAIIUSIX

— [Toxapsl.

4. IlpaBoBble M OPraHNU3ALMOHHbIE BONIPOCHI
obecneyeHns 6e30MaACHOCTH

— CnennanbHble TPaBOBbIE HOPMBbI
TPY/IOBOTO 3aKOHO/IATEILCTBA.

— Opranu3aioHHbIE MEPOIIPUSTHUS TIPU
KOMITOHOBKE paboyeil 30HBbI.

\ JlaTa BbIIa4M 3alaHUA JJIA pa3/ienia o JHHEHHOMY rpaguky \

33}13HI/IQ BbIJ1AJI KOHCYJIbTAHT:

JL0JIKHOCTh ()7 (0] YueHasi cTeneHb, Ioanucep Jara
3BaHHe
AccucreHt Hewmrona O. A.
33I[aHl/le NPUHAJT K UICITIOJTHEHUIO CTYACHT:
I'pynna DO Hoanmucs Jara
222B Benepuuxos H. 1O.




_ 3AAHME JUISl PA3JIEJIA
«®UHAHCOBBIII MEHEJUKMEHT, PECYPCO®®EKTUBHOCTD U

PECYPCOCBEPEXXEHUE)
CTyneHry:
I'pynna DPUO
222B BenepuukoBy Hukure FOpreBuuy
IIpupoaHbIx
Hucruryr Kadgenpa Bypenus ckBaxuH
pecypcoB
Yposens Hanpasienue/ .
CIIELIUATIUTET TexHon0rus reoJ0rn4ecKon pa3Beaku
o0pa3oBaHus CHenuaabHOCTh

Hcxonnble 1anHble K pasneny «@HHAHCOBBIH MeHeIKMEHT, pecypco3dGpeKTHBHOCTD H
pecypcocOepeseHne»:

1.

CrouMocTs pecypcoB HaydHOTO HccnenoBanus (HIN):
MaTepHAIbHO-TEXHUYECKUX, DHEPTETHISCKUX, (PUHAHCOBBIX,
MH(POPMAIMOHHBIX M YEIOBEUYECKHX

Paccunrats CMETHYIO CTOMMOCTh
MIPOEKTUPYEMBIX T€0JI0TOpa3BEIOYHBIX padoT

2. HopMbl 1 HOpMaTHBBI pacX0JI0BaHHS PECYpPCOB Hopmer pacxoma MartepmanioB, TapHQHEBIC
CTaBKH 3apabOTHON IUIaThl PaboOYMX, HOPMBI
AMOPTU3ALMOHHBIX OT‘II/ICJ’ICHI/Iﬁ, HOPMBI
BpPECMCHHU Ha BBINIOJIHCHUEC onepaunﬁ B XO0J¢€
re0JI0ropa3BeIOYHbIX PaboOT

3. Hcmomp3yemas cucTeMa HAJIOTOOOIOKCHHS, CTABKH

HaJIOroB, OTHHCHGHHﬁ, JAUCKOHTHUPOBAHUA U KPCAUTOBAHUSA

CraBka Hasnora Ha npuObsLTs 20 %;
CrpaxoBsle BHOCHI 30%;
Hanor na no6aBnennyto croumoctsb 18%

IlepeyeHb BONMPOCOB, MO/JIEKANMX UCCTETOBAHNIO, TPOEKTHPOBAHMUIO U Pa3padoTke:

1. OrueHka KOMMEpPYECKOro MOTEHIMAaNa, IEPCIEKTUBHOCTH U CBox BHIOB M OOBEMOB TI'€OJIOTOPA3BEIOYHBIX
anbTepHaTUB nposeacHus HU ¢ nosunuu pabor
pecypcod3h(HeKTHBHOCTH U PeCcypcocOepesKeHIS

2. IlnanupoBanue u GopMHpOBaHUE OIOKETA HAYYHBIX Pacuer TpymoemkocTm paboT W  CMeETHOH
HCCIIeJ0BaHUI CTOUMOCTH MPOEKTUPYEMBIX padoT

3. Ompenenenne pecypcHoi (pecypcocOeperatomieii),

(huHAHCOBOH, OIOKETHOH, CONMANEHON M SKOHOMHYECKOM
3((HEeKTHUBHOCTH HUCCIICTOBAHHS

CdopmupoBaTh KajeHIApHBIN IJIaH BBHITOJHCHUS
pabor

JlaTta BbIIauM 3aJaHUA /ISl pa3/iena 1o JuHeliHoMy rpaduky

3agaHue BbI/1aJ KOHCYJIbTAHT:

J0KHOCTH [2%(0] Yuenas cTeneHnsb, 3BaHne Hoanucek JlaTta
Crt. npenoaBaresnb Kouertkona O. I1.
33}13HI/I€ NPUHAJT K HCIOJHCHUI0 CTYAECHT:
I'pynna DPUO Hoanucey Jara
222B Benepnukos H. O.
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INJIAHUPYEMBIE PE3YJIBTATHI OBYYEHUS 1O OOI1

Kon
pe3yiib
TaTa

Pesynbrar 00yueHus (BBIUTYCKHHUK JOJKEH OBITH TOTOB)

IIpogheccuonanvhvle komnemenyuu

P1

Pa3zpabaTbIiBaTh TEXHOJIOTMYECKHE MPOLIECCHl HA BCEX CTAAUAX TEOJOTHYECKOU
pa3sBeAKHM H pa3pabOTKH MECTOPOXKICHUH TIOJNE3HBIX HCKOMAEMbIX, BHEAPATh H
HKCIUTYaTHPOBATh BHICOKOTEXHOJIOTHUECKOE 000PYJ0BaHHE

P2

OTBETCTBEHHO HCIOJB30BaTh WHHOBALIMOHHBIE METOJIbI, CPEACTBA, TEXHOJIIOTUU B
MPAKTHUECKON JAESITeTbHOCTH, CleAys MNpuHIHUNaM 3(QQexkTUBHOCTH W 0€30MacHOCTH
TEXHOJIOTHYECKHUX TMPOLECCOB B TJI00AJbHOM, SKOHOMHYECKOM, JKOJIOTHUYECKOM U
COLIMAJIbHOM KOHTEKCTE

P3

[IpumeHsATp  3HAaHMS, COBPEMEHHBIE METOJIbl W  NPOrpaMMHBIE  CpEICTBa
MPOEKTUPOBAHUS JJIsi COCTaBJICHHs MPOEKTHOM M pabouel JOKyMEHTAllUWd Ha MPOBEICHUE
Te0JIOTMYECKON Pa3BeIKU U OCYILIECTBIICHUS STUX POEKTOB

P4

OHpe,I[eJ'ISITL, CUCTEMATHU3POBATH n mojiy4aTtb H606XOI[I/IMBI€ JaHHBIC C
HCII0JIB30BAHUEM COBPEMEHHBIX METOA0B, CPEACTB, TEXHOJIOTHi B HH)KeHepHOﬁ IIPAKTUKE

P5

HJ'IaHPIpOBaTB, poBOANTb, AHAJIMU3UPOBATD, O6pa6aTbIBaTB OKCIICPUMCHTAJIbHBIC
HCCIICAOBaAHUA C HHTCpHpeTaHHeﬁ IMMOJIYYCHHBIX PC3YJIbTATOB HAa OCHOBE COBPCMCHHBLIX
MCTOJA0B MOJACIMPOBAHUA W KOMIIBIOTCPHBIX TEXHOJIOT UM

P6

O¢ddexTnBHO paboTaTh MHAWBUIAYaTbHO, B KA4eCTBE WIEHAa KOMaHABI IIO
MEXIUCIUIUIMHAPHOW TEMaTHUKe, a TakkKe pPYyKOBOAUTh KOMAHAOW [UISi PEIICHUs
npoeCCHOHATBPHBIX ~ MHHOBAIIMOHHBIX 3a7lad B COOTBETCTBUM C  TpeOOBaHUSAMH
KOPIIOPATUBHOM KYJIBTYPBHI IPEANPHUATHUS U TOJICPAHTHOCTH

[TpoBOAWTE MapKETHHIOBBIE MCCIEJOBAaHUS W Pa3padaThIBaTh IPEUIOKEHHS II0
HOBBILIEHHUIO 3G GEKTUBHOCTH HCIOIb30BaHUS IPOU3BOJCTBEHHBIX U PUPOIHBIX PECYPCOB C
YY4ETOM COBPEMEHHBIX IIPUHLMIIOB IPOM3BOJICTBEHHOIO MEHEKMEHTA, OCYLIECTBIATh
KOHTPOJIb ~TE€XHOJOTMYECKHX IIPOLIECCOB TI'EOJOTMYECKOM pa3BeIKd U pa3paboTKH
MECTOPO’KICHUH MOJIE3HBIX HCKOIAEMBbIX

yHMG@pCLUZbel@ KomnemeHyuu

P7

Hcnonb3oBaTh enyOoKkue 3Hawus TO NPOEKMHOMY MeHeOdCMeHmy Ul BeAEHUs
UHHOBAYUOHHOU WHXEHEPHOW NEATEIBHOCTU C Y4YETOM IOPUAMYECKUX ACIEKTOB 3alllUThI
UHTEJUIEKTyaJIbHOM COOCTBEHHOCTU

P8

Wnentuduuuposars, (HopMyIHpoBaTh, pemate U o(GopMIIATh NPOogecCHOHATbHbIE
MHXKCHEPHBIE  3a/laudl  C  UCMOJb30BAaHHMEM  COBPEMEHHBIX  00pa30BaTENbHBIX U
MH(OPMALMOHHBIX TEXHOJIOTHI

P9

O¢dekTuBHO paboTaTh WHIUBUIYAIBHO, B KA4YECTBE uieHd U PYKOBOOUMENs
2pynnel, COCTOALIEH W3 CHENMATUCTOB Pa3IMYHBIX HAMpaBlIeHUH W KBalH(pUKALUH,
JEMOHCTPUPOBATh OTBETCTBEHHOCTH 3a PE3YyJibTaThl pabOThI U TOTOBHOCTH C1€008amb
KOPNOPAMUBHOU Kylbmype OpraHu3aliu

P10

JleMOHCTpUpOBaTh 21yOO0KUEe 3HAHUSA COYUANbHLIX, IMUYECKUX U KVAbMYPHbIX
acnekmoé WHHOBAIMOHHOW MH)XEHEPHOM NEATEIbHOCTH, KOMIIETEHTHOCTh B BOIPOCAX
YCMOU4U8020 pa3eumuisl

P11

CamocmosamenvHo yuumuvcs M HETIPEPBIBHO NOBbIUAMb K8ANUDUKAYUio B TEUCHUE
BCEro neproja npodeccruoHalbHOMN 1eITeIbHOCTH




PE®EPAT

Broimycknas kBanmudukanmonHas pabdora comepxkut 144 crpanumsl, 35
Ta0JuIl, { PUCYHKOB, 25 HCTOYHHKOB.

[lepeuens ximroueBbix cnoB: YKB-200/300 C, pymomposBienue «CyHraib»,
Maprasen, TpemuHoBaTbie nopoasl, CCK-593B.

OOBEKTOM HCCIEeIOBaHUs SBISIETCS pylnonpossieHue mapranina «CyHraib»
y4acTke, ANTailiCKuil Kpail.

Llens paboThl: cocTaBlieHHWE MPOEKTa Ha OypeHUE MOUCKOBO-OIEHOYHBIX
CKBa)KUH; TE€OJIOTUYECKOE M3yueHHE O0BEKTa; pa3paboTKa TEXHOJOTHH MPOBEICHUS
MIOMCKOBBIX pa0dOT HAa y4acTKe; pa3padoTKa yNpaBlIEHHWs W OpraHu3auuu padoT Ha
OoOBEKTE.

B mpomecce  mpoeKkTHUpOBaHWS — MPOBOJIUIUCH:  BBIOOP  OypOBOTO
o0Opy/lOBaHUs; TIOBEPOUHBIM pacueT BBIOPAHHOTO OOOPYJOBaHMS; pacyuer
PEXKUMHBIX MapaMEeTPOB; aHAJIU3 BPEAHBIX U OMACHBIX (PAaKTOPOB MPU MPOBEICHUU
reoJIOrOpa3BeIoYHbIX padOT W Mepbl MO WX MOPEIyNpeKICHUI0;  BBIOOD
BCIIOMOTaTEIbHOTO O0OpYJOBaHUS M OpraHu3aluuud paldoT; CMETHO-(UHAHCOBBIM
pacuer.

B pesynbrare mnpoekTupoBaHHS: OblIa JaHa TIOJIHAS Te0JIOTHYECKas
XapaKTEPUCTHKA OOBEKTA; MPOU3BEACH BBHIOOp OYpPOBOTO U BCIIOMOTaTEILHOTO
000OpyZOBaHUs, YIOBJIETBOPSIONIMI BCeM TpeOOBaHUSIM; ObLT MPOU3BEIAEH aHAIMU3
BCEX BPEAHBIX U OMAacHbIX (PaKTOPOB MPHU IeoJIOrOpa3BeIOYHbIX padoTax B mpeaenax
JAHHOTO OOBEKTA; BHIMOJIHEHBI CMETHO-(DMHAHCOBBIE PACYETHI.

OcHOBHBIE KOHCTPYKTHUBHBIE, TEXHOJIOTMYECKUE U TEXHHUKO-
AKCIUTyaTal[MOHHbIE XapaKTEPUCTUKHU: B MPOEKTE MPEAOCTABISAETCS MOTHOE OMUCAHNE
camoxosiHor OypoBoit yctanoBku YKB-200/300 C u ee KOMILIEKTAIlUU; MMPUBEICHBI

TEXHUYECKHUE XaPAaKTEPUCTUKU COCTABIISIIONINX OypOBOW YCTaHOBKM W OYpOBOM
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Zébléz:;p. paboT Ha If)y}EOIIEI)pOSIBJjeHI/II/I MapraHia HW Tr1y urip

«CyHraii» Anraiickoro kpas BC l'pynna 222B
Ymeepo. Kosanes A. B. 06.17




YCTaHOBKH B LIEJIOM; IIPUBEAEH COCTAB TEXHOJOTHYECKOIO HHCTPYMEHTA.
3HayuMOCTh  PabOTBI: TPOBEJACHHE IOMCKOBO-OIEHOYHBIX paboT Ha
pynomnposiBieHur Mapradia «CyHrail» M03BOJUT CIPOEKTUPOBATh J100BIYY U
nepepaboTky 3amacoB. JloObiua oOycnoBieHa Bce Oosiee  BO3pacTarouieit
NOTpeOHOCTBIO B MapraHile, IO KpailHel wMepe, sl JCHCTBYIOIIUX

METaJUTypruyeCKUX IpeANpUATAN Cubupckoro peruoHa.
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ABSTRACT

Final qualifying work contains 144 pages, 35 tables, 7 figures, 25 sources.
List of key words: UKB-200/300 S, mineral occurrence «Sungai», manganese,
fractured formation, SSK-59EV.

The object of the study is the mineral occurrence of manganese "Sungai”,
Altai Territory.

Objective: drafting of drilling prospect evaluation wells; geological study of
the object; technology development site works; development of management and
organization of work at the facility.

During the design process, the following were selected: selection of drilling
equipment; testing calculations of the selected equipment; calculations of regime
parameters; analysis of hazards during exploration and their prevention, selection of
auxiliary equipment and the organization of work; financial estimates.

As a result of the 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 characteristics: the project
provides a complete description of the self-propelled drilling rig UKB-200/300 S and
its configuration; the technical characteristics of the components of the drilling rig
and the drilling rig as a whole; the composition of the used technological tool is
given.

The significance of the work: carrying out prospecting and evaluation works
on the mineral occurrence of manganese "Sungai” will allow to design the extraction
and processing of reserves. Production is caused by an ever-increasing demand for

manganese, at least for existing metallurgical enterprises in the Siberian region.
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BBEJAEHUE

Ha rtepputopun 3anagHoil yactu Antae-CasgHCKOM cKiagyatod o0nacTu
(ACCO) BBISBIEHO 3HAYUTEIBHOE KOJUYECTBO MPOSBIECHUI OKCUIHBIX MapraHEBbIX
pya. Pacnpoctpanenst onu Ha Canaupe, Antae, ['opnoit Illopun, Kysznerkom
Anaray, CasHax M HaxoJiATCs B OJAronpusTHOM reorpado-3KOHOMHUYECKOM
oOcTaHOBKE. BrInonHeHHbIE TpeABapUTEIbHBIE UCCIIEAOBAHNS U OLIEHKA IPOTHO3HBIX
pECYpCOB Ha OTAEIBHBIX PYIHBIX OOBEKTaX MO3BOJMIM OOOCHOBATH 3/1€CH
BBISIBJICHHE [TPOMBIIIJIEHHBIX 00BEKTOB, KOTOPhIE MOT'YT PELIUTh MPOOJIEMY HEXBATKH
Maprasia, no KpaHen mepe, Uil JEUCTBYIOIUX METAJUIYPTHUECKUX MPEANPUITUI
Cubupckoro peruosa.

[leneBbIM Ha3HAUYEHUEM IPOEKTHUPYEMBIX pPaOOT SBISETCS JOKAJIM3ALUA U
OLICHKA MPOTHO3HBIX PECYpPCOB JIErKOOOOTraTHUMBIX M OOraThIX MapraHieBbIX PYJ B
npenenax nepcnekTuBHOM CyHraickod IUIOIIAAM B 3alaJHOM 4acTu Adrae-
CasHCcKOM ckimaggatod obnactu mo kareropud P; — 15 MuH. T. W 3amacoB IO

kareropuu C, — 1 MuH. T.
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1. TEOJOI'O-METOANYECKASA YACTb
1.1. 'eorpago-3xoHOMHYECKHE YCTOBUS MPOBeIeHUs padoT

1.1.1. AAMUHHMCTPATHBHOE M0JI0KeHUE 00bEKTA padoT

B aamunuctpatuBHOM OTHOHIEHHMM CyHraiCKHil YYacTOK pacHoJIOKEH B
3apuHCKOM paiioHe AJITaliCKOro Kpas, B 15 kM k rory ot 1. TaryH.
[Tnomaas uMeet cienyroume reorpapuiyeckue KOOpAUHAThI YTIIOBBIX TOUEK:
1) 53° 52" 28" cuu, 85° 48' 30" Bx;
2) 53° 52" 28" cui, 85° 51" 32" Bx;
3) 53°50" 00" cm, 85° 51" 32" Bx;
4) 53° 50" 00" cu, 85° 48" 30" Ba.

1.1.2. Peabed

Paiion ropHO-TaexHBIN, XapakTep penbeda HU3KOTOPHBIA C a0COJIOTHBIMU
ormeTkaMu 70 500 M M OTHOCHUTENIbHBIMU MpEBBbIIEHUSAMU (pycio p. BernoBbiid
Cynrait) mo 200 m. Cxionsl kpyTusHoi 15...20°, yuactkamu g0 40°, 3aneceHbl

YEPHEBOM TalTo# C pa3BUTHIM KyCTAPHUKOBBIM MOJIJIECKOM.
1.1.3. Kiiumar

Kinnmar palioHa KOHTHMHEHTAJIbHBIM C KOPOTKMM JKapKUM JIETOM U
JUTUTEIbHON OypaHHONW 3MMOM. YCTOWUYMBBIM CHEXHBIM IIOKpOB 0Opa3yeTcs B
oKkTsA0pe, ero TonmuHa gocturaet 900...1600 MM, B jorax u HaayBax — 110 3...4 M, a
CX0auT OH B ampene. Jlero rernoe u goxmmBoe. KonnuectBo ocaakon 500...700 MM

(makcumyM — 1870 mm). TIpeoGanatoiiee HarpaBiIeHUE BETpa IOr0-3amMaaHoe.
1.1.4. PacTutesibHOCTD. 7ZKNBOTHBIII MUP

JlecHast pPacTUTENBHOCTh MPEACTaBICHA, TJIABHBIM 00pa3oM, CMEIIaHHBIM
JIE€COM, COCTOSILIMM MPEUMYIIECTBEHHO W3 MUXTHI U OCHHBI, pexe — Oepe3bl U ey,
emie pexe Bcrpedaercs kenap. [loyecok cocTOMT U3 YepemMyxu, KaluHbI, psOWHBI,

akauuu. B JieTHee BpeMs 10O BCEM TaWre pa3BUBACTCA MbIIIHAA TpaBsHAs
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pacTuTenbHOCTh. JKMBOTHBIM MHUP HE OTIMYAeTCs OONBIIMM Ppa3HOOOpasueM.
Berpeuatores nocu, meaBenu, peicd, OypyHIYKH, PEAKO — OENKH, KOJOHKH, JacKH,

3af1Ibl; U3 NTUILL — TIIyXapH, pIOUUKH.
1.1.5. I'mapocers

OcHoBHOM pekoit siBisieTcst p. Bernoseiid CyHraii, nmpoTekaroiias ¢ ceBepa Ha
IOT TI0 TUIONIAAX paboT, UMEIOIasi TUIIMYHBIN HU3KOTOpHbIN 00uK. [llupuna pexu 10
10 m, rmybuna — 1o 1 M, ckopocts Teuenus — 0,5 m/cex. Yuactkamu 3ab0104yeHa, B

JICTHUM MCPHUOJ 3HAYUTCIIbHO IICPCChIXACT.

1.1.6. DxoHOMHUYECKAsl XaPAKTEPUCTUKA paiioHa padoT

B npenenax miomanu paboT HaceleHHbIE MYyHKTHl OTCYTCTBYIOT. B 15 km
pacnoJioKeH M. TAryH ¢ OMHOMMEHHOW CTaHLIMEW Ha »Kene3Hol popore ApteimTa-ll —
bapnayn. ['pyHTOBasi nopora, coeauHsomas y4acTku padot ¢ m. TAryH, npuroaHa
JUISl aBTOTPAHCIIOPTA BBICOKOM IIPOXOJIUMOCTH M TOJIBKO B JIETHE-OCEHHUH Iepuoa. B
1. TAryH uMmeercst TOpHOJ00BIBAOIIEE NPEANPUATUE IO IPOU3BOICTBY IEOHS, HA CT.
TAryH uMeETCs TYNUKM W TIOTPY304YHbIE YCTaHOBKHM. Hacenenue 3aHATO B
TOPHOIOOBIBAIONIEH W JIECHOM MPOMBILIJIEHHOCTH, U Ha OOCIYXWBAHHM KEJIE3HOU

JIOPOTH.
1.1.7. Iyt cood1eHunst

Ha mmomaau paGoT M0pord TPYHTOBBIE, MPUTOIHBI IJIE ABTOTPAHCIOPTA
BBICOKOM IPOXOAMMOCTH. B mepuox [moXaew W CHEroTasHUs JIBUKECHUE
aBTOTpPAHCIIOPTa MO HUM 3aTpyaHUTENbHO. HOo Hanmume MECTHBIX CTPOUTEIBHBIX
MaTepuaioB U OJjaromnpusiTHeie reoMopdoIoruuyeckue OCOOCHHOCTH pelibeda

MO3BOJIIOT MTOCTPOUTH AOPOTY OT CTaHUUU TaryH 70 CyHraicKoro y4dacTtka.
1.2. O030p paHee MpoOBeIEHHBIX I€0JI0TOPa3BeA0YHbIX PadoT

O0630p paHee MpoBeAEHHBIX padOT MpuBeeH B Tabmuie 1.1.
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Tabmuma 1.1 — Buasr u 066eMbl paboT, BRIMOTHEHHBIX 3a iepuoa ¢ 2005 mo 2007 r

No B paGoT [IpenycmoTrpeno | Brinmosnneno 3a | B Tom umcie 3a
n/m ABLP POEKTOM 2005-2007 . | 9 mec. 2007 .

1 | JlokymeHTanusi KepHa CKBOXHUH, I1. M 500 500 -

2 JlokymeHTaIus KaHas, M° 150 100 -

3 JlokymenTanus mypdos, 1. M 50 50 -

4 CocTaBJieHHE OTIOPHBIX Pa3pe30B, M 1800 1800 -

5 ['eonmornueckue MapuIpyThl, . KM 180 180 -

6 OT160p mTyhHBIX IPOO 4047 4047 2547

I'eousnueckue paborsl meToom BII, 30 30 5
7 KM
MaremaTtrueckoe 1 pU3UKO-
8 T€0JIOTHYECKOE MOJICITMPOBAHNE, 79 108 58
pacueTHbIi MpohuIIh
9 [lerporpaguyeckoe nuzyuenue u 467 167 192
OINKCaHKE MUTU(OB, IIT
10 | Uzyduenue u onvcanue aHIUTH(OB, T 400 400 200
11 Wzrorosnenne numgos, aHIUH (OB, 1431 1431 631
NPUIUTH(OBOK, IIIT
19 [TonmHbIi XUMUYECKUI CUITMKATHBINA 195 195 65
aHaJIu3, aH.
13 Onpenenenne coaepxanus DI B 94 94 54
1opoJIaX ¥ MUHEpaIax, aH
14 Tepmudeckuil aHanu3 NOpoa U 50 50 30
MUHEPAJIOB, aH
Muneparpaduueckie uccie0BaHMs C
15 MIPUMEHEHHUEM DJICKTPOHHOTO 59 59 24
MHUKPOCKOIIA, aH
1.3. T'eosoruyeckasi XapakTepHUCTHKA O00bEKTAa TIe0JIOropa3BeI0YHbIX

paodor

1.3.1. I'eos10r0-cTPYKTYpHAsi XapaKTePUCTUKA

1.3.1.1. JIuTosiornyeckasi XapakTepUCTHKA BMEHIAIONIUX MOPO/

B pailione Bbl€NECHBI

TpHU

BH/Ja BYJKAHOILIYTOHHMYCCKUX IIOPOA

o3 HepU(PEHCKUA, BEHI-PAaHHENATICO30MCKUN U TOPa3eICHHs] CPeIHEICBOHCKO-
KaMEHHOYToJbHOTO Oacceiina. [lo3nHepudelickuii — MpeacTaBlieH OTIOKEHUSIMU
kapO6onatHoro menbpa CyHraiickod ¢anuaibHOM MOA30HBI (CyHranckasi CBUTA),
BCH/I-PaHHETIAJICO30MCKHM MPEICTaBICH 00Pa30BAHUSIMHU:

1)  Anrae-Camaupckoro angambaiickoro 0a3ajJbTOBOTO BYJIKaHUYECKOTO

(amamOatickasi CBUTA) M BEpXHeEaIaMO0aiiCKOTO JyHUT-TapiiOypruTOBOTO KOMITJIEKCOB;
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2)  CanampcKoro-raBpujOBCKOW, TIEYEPKUHCKOM, OadaTCKOM CBUT W
MEYEPKUHCKUM 0a3aJIbT-aHI€3UT-TIIATrHOJAIU T-TUIATHOPUOTUTOBBIM KOMILJIEKCOM;

3)  OpIMHOTOPCKO-apUHUYCBCKOTO PHOJIUT-TPAXrU0a3aIbTOBOTO
(opnmuHOTOpPCKAasi  CBHWTA), TOMPA3JCICHUS CPEAHEICBOHCKO-KAMEHHOYTOJIBHOTO
OacceiiHa  mpencraBieHbl  oOpa3zoBanusMHu  lleHTpanbHo-Canaupckoil  30HBI
yAaJICHHBIX (arui.

IIOKpOB pBIXJIBIX OTJIOKEHHUW MNPEACTABIEH HEOI€HOBOM M YETBEPTUYHOM

CUCTEMaMHU.
NuTpy3uBHBIE MOPOJIbI CyHnratickoit TUIOLIAAN MPEICTaBJIECHbI
paHHEKeMOpUICKIMU runepOa3uTamMu BEpXHea1aM0anCcKoro JTyYHUT-

rapuOypruToBOro # CyOBYJKAaHUYECKUMHU IUUIAaTMOTPAHUTAMU  TMEYEPKUHCKOTO
0a3aIbT-aHIE€3UT-IUIArHOPUOIUTOBOTO PAHHEKEMOPHUIICKOTO KOMILJIEKCA.

BepxHeasiaM0aiicKuii JyHUT-TapuoypruToBblil KoMILIeke (Vo€ V)

CeprieHTUHU3UPOBAHHBIE BIUIOTh 1O PA3BUTHUSl «YHUCTBIX» CEPIEHTUHHUTOB
aJbIIUHOTUIIHBIC JTYHUTBI, TEPUAOTUTHI, OPTONMHPOKCEHUTHI KOMILUIEKCA CIararoT
HeOompme (mo 500x200 M) JUH30BHIHBIE TeJa, MPOCTPAHCTBEHHO TECHO
accoluupymroume ¢ oOpa3oBaHUsIMH ajlamOaiickoii CBUTHI. KOHTakThl MacCHBOB
MMOBCEMECTHO TEKTOHUYECKHE, «XOoJoaHble» (SpocmaBieBa u ap., 1995¢), uro B
1[EJIOM MPUCYIIIE YIBTPA0a3UTOBBIM IPOTPY3USIM PETUOHA.

['unepOa3uThl KOMILJIEKCA COBMECTHO C BMEIIAIOMIMMH HMX I[OPOJaMHU
anmamOaiickoi  CBUTHI ~ 00pa3yioT  oduonutoByto  accorumanuio  Canaupa,
dbopMHpoBaHHE KOTOPOM OOBIYHO CBSI3bIBAE€TCA JHMOO C TE€OJUHAMUYECKUMH
o0cranoBkamMu COX u (MIM) OKEAaHWYECKUX MOAHSATUH, JTUOO paccMaTpuBaeTcs B
KauecTBe O(UOIUTOB OCHOBAHMS OKPAWUHHO-KOHTHHEHTAJIBLHOM OCTPOBHOM IyTH
(Toxapes u ap., 2002d).

IMeyepkuHCcKUit 0a3aabT-aHAe3UT-ILUIATHOPHOJIUTOBBII KOMILJIEKC
CyoByJkaHu4eckue oopazoanus (pyO;n)

K »sToMy komIuiekcy B KadecTBe CyOByJIKaHWYeCKHX oOpazoBaHuii E.M.
ApocnasueBoit (1995¢) OblTM OTHECEHBI TUIATHOTPAHUTHI, CIATAIONINE HEOOJbITHE

JMH30BUHBIE W INTOKOOOpa3Hble Tejla B OacceitHe p. PemopoBKU. DTO cephle,
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pPO30BaTO-CcephIe, 3€JICHOBATO-CEPhIC MEIIKO-CPEIHE3CPHUCTHIE MAaCCHBHBIC IMOPOJIHI,
CIIOKEHHBIE ambOMTOM, 10 anpouT-onurokiaaza (60...65 %), kBapuem (30 %),

pPOTOBOM 0OMAaHKOMH, 3aMEIIIEHHON XJIOPUTOM.
1.3.1.2. TekToHuKka

CornacHo cxeMaM CTPYKTYpHO-TEKTOHHMYECKOro pailoHupoBaHus Camnaupa,
CyHnraiickas miomaab nonajgaeT B npejaeinsl Taryn-TamoBckoro 6i1oka Anambaiicko-
Kanmckoit crpykrypHO-(popmanrioHHoM 30HbI (CP3) Canaupckoro CKiaadaToro
coopyxenusa. IlocnegHee celyac paccMaTpuBaeTCs B KAueCTBE ITOJIMTEHHOTO
aJUIOXTOHA, Hajeraromero crpyktypbl Kysnemkoro u ['opioBckoro mnporu6oB
(Toxapes u ap., 2002d).

['eonornyeckue oOpazoBaHusi paiioHAa paldOT MOAPA3ACIAIOTCS Ha JBa
CTPYKTYPHBIX 3Ta)ka, COOTBETCTBYIOIIUX TJIOOATBHBIM TEKTOHO-MarMaTU4eCKUM
LHUKJIaM Pa3BUTHs 36MHOU KOPBI: KaJIEAOHCKUN U alIbIMUCKUN. B nipegenax ruromanu
OTCYTCTBYIOT =~ O0Opa3oBaHUs  TEpPIMHCKOTO W  KUMMEPUUCKOTO  TEKTOHO-
MarmMaTUYeCKUX LHUKJIIOB, B IIEJIOM IIMPOKO MposBIcHHbIE Ha Canaupe.

KanenoHckuii cTpyKTypHBIN 3Tax cHOPMHUPOBAH B MOPCKOM OCTPOBOTYKHBIN
JTan pa3BUTUA U mnojapaszgensercs B npenenax CyHralCcKoOW IUIOMAAA HAa TpU
MOJATaXA.

[lepBbIit (HMKHUN) TMOAITAXK CIOXKEH BYJIKAHOTEHHBIMH W BYJIKAHOTEHHO-
OCaJI0OYHBIMU TIOPOJIAaMH CYHTaWCKOM H anaMOalCKoWl CBUT BEHJA — paHHEro
KemOpusi,  ynpTpamaduTamMu  BepXHEaTamMOaCKOTO  JYHUT-TaplOypruTOBOTO
paHHekeMOpuiickoro komiuiekca (oduonuToBas (opManus OCHOBAaHUSA OKPAWHHO-
KOHTUHEHTaJbHOM ocTpoBHOW nayru). IlogsTaxk HaxoauTcss B TEKTOHHMYECKUX
B3aMMOOTHOIICHHUSX C JPYTUMHU TOJApA3JIeNIEeHUsIMU U HauboJiee WHTEHCUBHO
TEKTOHU3HUPOBAH.

Cpennuii (BTOpOI) MOJIPTAX CJIOKEH paHHEKEeMOPHUHCKUMU
BYJIKAHOTCHHBIMHU, BYJKAHOTEHHO-OCAJOYHBIMU U KapOOHATHBIMU OOpPa30BaHUSIMHU
raBpUJIOBCKOM CBUTHI W CYOBYJKAaHUYECKUMHU IUJIarMOTPAaHUTAMM IEUYEPKUHCKOTO

BYJIKaAHUYCCKOT'O KOMIIJICKCA.
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Tperuit (BepxHHiIl) MOA3TAaX, CIOXKEH OOpPa30BaHUSIMU OPJIMHOTOPCKON H
ApPUHUYEBCKOM CBUT CPEIHETO — MO3THETO KeMOpHs.

AJBIUNACKUN 3TaX MPEACTABICH KOHTUHEHTAIbHBIMU 00pa3oBaHusiMu. K HUM
OTHOCSITCSI 00pa30BaHUsl MeJNl IMajJleOTeHOBOW KOPBI BBIBETPUBAHMS, MPOIYKTHI €€
NepeMBbIBA U MEPEOTIIOKEHUS U YETBEPTUUHBIE 00Pa30BaHUSI.

CyHralickas IUIOIIAJb OXBATHIBAET SANIEPHYIO 4YaCTh KpynHOW CyHralckoit
atukiauHanu. B nenom xe s Taryn-TamoBckoro Oyoka mpucyila HamnpsKEHHAS
IUIMKAaTUBHASI TEKTOHUKA, JUIsI KOTOPOM XapaKTEPHO Pa3BUTHE JIMHEWHO BBITSAHYTHIX
CHJIPHO CXKATBIX CKJIAJOK C yriiamu majaeHus kKpouibeB 70...90° (FOpoB u ap., 1965¢).

Pa3pbiBHBIE HapylleHus paiioHa 10 MOP(OJOTUU MOAPA3AEISIIOTCS Ha
B30pOCO-HAJIBUTOBBIE — CEBEPO-3alaJHOTO MPOCTUPAHUS M COPOCO-CIBUTOBBIE —
CEBEPO-BOCTOYHOI0, MEPIECHANKYJSIPHOTO K IEPBBIM, HampasiieHUs. Hapymenwus
MPEACTABICHbBl  MPEUMYIIECTBEHHO  KPYTOMAJAIOIIMMHU  30HAMH  OTKPBITOM
TPELIMHOBATOCTH C aMIUIUTYAAMH CMEILIEHUS OT IEPBBIX METPOB O COTEH METPOB CO
cOpOCOM MNPEUMYLIECTBEHHO IOT0-BOCTOYHBIX OJIOKOB M CIBUIOM HUX B CEBEpO-
BOCTOYHOM HampaBiieHHH. Kak mpaBuio, OCHOBHBIE WIBbI CONPOBOXKIAIOTCS
cyOnapaieaTbHBIMU 30HAMU PACCIAHLEBAHMS IIIUPUHOM 10 EPBBIX COTEH METPOB.

Cynraiickas pyJoOHOCHass 30Ha TIPEJCTaBIAeT COOOW  WHTEHCHUBHO
TEKTOHUYECKH  TPOpabOTaHHYI0  CYOBEPTUKAJIbHYIO  KPYTONAQJAIOIIyI0  30HY
KBapLMTOB Pa3HOOOpa3HOTro reHe3uca (B MNPUIIOBEPXHOCTHOM YaCTH KBAPLUTHI
KOPOBOTO THIIA) C PYAHBIMH TEJIaMU TMPOKUIKOBO-OPEKYHEBBIX MAPTaHIIEBBIX DY,
KOTOPBIE «OKAUMIISIOTCS» 3aJI€KAMHU IEPEOTI0KEHHBIX BAIIYyHYAThIX PY.

Bmemaromue pynHyrO 30HY HOpPOABI  IPEACTABICHBl  3HAYUTEIBHO
MeTaMOp(pU30BaHHBIMU (TJIAaBHBIM 00pazoM, AMHaMoMeTamop(du3M) BYJIKAHOTEHHO-
OCaJIOYHBIMU MOPOAAMU BEH-HIXKHEKEMOPHUIICKOTO BO3pacTa, claratouue saepHyo
4acTh TATYH-TanoBCKOM TOPCT-aHTUKIMHAIIN, TAK)KE UMEIOIICH CyOMepuInOHATEHOE
MIPOCTUPAHUE.

[Toponsl QyHIaMeHTa pEAKO BBIXOASIT HAa TOBEPXHOCTb, OOBIYHO OHU
MEPEKPBITH  PBIXJILIMA ~ MOPOJAaMH  KOpPbl  BBIBETPUBAHUS  (OCTAaTOYHBIE U

NEPEeO0TIOKEHHbIE). MOIIHOCTh KOPBI BBIBETpUBAHUS — cpeAHsis S0 M, 0 OTAEIbHBIM
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TEKTOHUYECKUM HapyueHusm — 10 150...200 m.

IIpoTsKeHHOCTD CyHraiickoli ~ pyJOHOCHOI 30HBI (BmecTe c
MEPEOTI0KEHHBIMU BaJyHUaThIMU pyAamMu) — 8 KM, IIUPUHA — 2 KM.

[IpoxunkoBo-OpeKkuneBbie MapraHieBbIe pyasl CyHraiickoro
MECTOPOXKJICHUS, C KOTOPBIMU CBA3aHA OCHOBHAs 4acCThb PECYPCOB MECTOPOXKICHHUS,
MpUypoYEHa K HEeHTpaJIbHON yacTh CyHraiiCKOW pyJJOHOCHOM 30HBI.

B nmpenmenax KBapuMTOBOM 30HBI MAapraHiUeBas MHUHEpAIM3alUs HMeEET
HEpPaBHOMEPHBIA  XapakTep  —  THE3J0BO-JIMH30BHIHbBINA,  OOYCIIOBICHHBIM
HEPaBHOMEPHBIM XapaKTEPOM TEKTOHMYECKOH MpopaboTKu KBapuUTOB. PyaHbie Tema
HE HUMEIOT YETKMX TEOJOTMYECKMX TpPaHUILl W BBIACISAIOTCS, B OCHOBHOM, IIO
pe3ysbraTaM onpoOOBaHUs, YaCThl MIOCTENIEHHBIE MEPEX0bl OT MapraHIEBbIX Py B

Pa3JIMYHON CTETIEHU MUHEPAIU30BaHHBIC MapTraHIleM KBAPIUTHI.
1.3.1.3. IToJsie3HBIEC HCKOMIAEMBIE

Mapeaney

MHOrouncieHHbIE  TPOSIBIICHUST W IIyHKTBl IPOSIBJIEHWM  MapraHua
OpUHAUIekKAT K (OpMaliy MapraHueBbIX KOP BBIBETPUBAHUS MHPMIBTPALIMOHHOMY
Y OCTaTOYHOMY THITY.

TunuuHpIMM MX TIPEACTABUTENSAMU SBISIOTCS TNposiBieHus CyHraiickoe-l u
Cynratickoe-1I, pacnonoxxenHsle Ha Bojopasnaene p. KeagpoBka u bonpmas u
OTCTOSIILIAE APYT OT Apyra Ha 1750 m.

O0a nposBIEHUS XapaKTEPU3YIOTCS OOIIHOCTHIO I€0JIOTUYECKOTO CTPOECHHUS.
Onu npuypoueHbl K cuiuuutaMm CyHrailCKOil CBHUTBI CpeIHEro-BepxHero pudes.
CUnmuuuUThI, HAxXoOIsACh B OCEBOM 30HE JOJITOKMBYLIErO TIyOMHHOIO paszjioma,
KJIMBAXUPOBAHBI, Pa3apo0JieHbl, UHTEHCUBHO TPEUIMHOBATHl. JTO OOYCIIOBIMBAET
MOP(OJIOTUIO PYAHBIX TEJl U TEKCTYPHbIE OCOOCHHOCTH PYA.

®opMa  pyAHBIX  TEJI  HENPaBWIbHO-JIMH30BUJIHAS  CO  CIIOXKHBIM
BBIKJIMHMBAHMEM KakK N0 MaJCHHMIO, TaK M MO Npoctupanuro. Ilo mageHuto Ha
rnyounax 100...130 M pyaHble Tena BBIKIMHHUBAIOTCS M MAapraHIEBBIE PYIbI

MMePexXo AT B IMECTPOLBCTHEIC T''ITMHUCTBIC 06pa3OBaHI/I$I C ropu3oHTaMun
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JUMOHUTU3UPOBAHHBIX KBAapIUTOB M JUMOHUTOB. Pynbl HMEIOT B OCHOBHOM
MPOKWIKOBO-OPEKUYMEBUIHYIO TEKCTYPY; PEKE BCTPEHAIOTCS CAXKHUCThIE, CAXKUCTO-
KOHKPELIMOHHBIE TEKCTYyphl. [0 MUHEpasoruueckoMy COCTaBy PYIbl JTUTHOPOPHUT-
TOJUTAHIUT-KPUITOMEIAHOBBIE; JTUTHO(QOPUT-TTUPOITIO3UTOBBIC, TOJUIAHTUT-
KPUIITOMEIAH-TIMPOJIIO3UTOBBIE,  PEXE  MPEACTaBICHbl  KaKUM-IMOO  OJHUM
MUHEPAJIBHBIM TUIIOM.

Mopdomornuecknii TN pPya — MHHEPATU30BAHHBIE PYJIHBIE OpPEKYHH.
['eomoro-reHeTnyeckuit THTL — KOMOMHHUPOBAHHBIH: TUIPOTEPMAIIBHBIN
(rupoTEepMaTbHO-METACOMATUUECKUI) C HAIOKEHUEM TUIIEPIEHHOTO B JIUHEHUHBIX U
IJIONIA/IHBIX KOpaX BBIBETpUMBaHUA. MaprasieBbie pyAbl TPEACTaBISIOT €000t
Opek4nH, B KOTOPHIX IIEMEHTOM CIIyXaT THAPOKCUIBI MapraHiia, pexke T'HIPOKCUIbI
Maprasiia u >keyie3a, a 00JIOMKH MPEICTABICHbBI CUIUIUINTAMU U KBapIUTaMU, B TOM
4uclie W KWIbHBIM KBapiem. OOpaiaeM ocoboe BHUMaHUE Ha COCTaB OOJIOMKOB.
Onu npaktrdecku Ha 95...100% cocroat uU3 KBapleBbIX mopoj. KadecTtBo pyna mno
COJICp’)KaHHMIO MapraHila PeriaMEeHTUPYETCSI COOTHOIIEHHWEM IeMEHTa U OOJIOMKOB.
Boinensitores pynbl oT 6enHbix 10 Oorateix. B cpennem onu copepsxkar 10...15%
Mapraniia. Bo3MOXHO BBIJICICHHME Y4YaCTKOB C OOTaTbIMM M CPEIHUMH DPYJIaMH C
BEPOSITHOCTHIO WX CEJICKTUBHOM OTpaOoTku. I[lo mpenBapuTenbHbIM JaHHBIM
BO3MOXKHO  BBIJICJICHHE JIETKO- M TPYJHOOOOTaTUMBIX  MAapraHIEBBIX  PYII.
O060oraTuMOCTh  KOHTPOJIMPYETCS pa3MepaMu KBAapLUEBBIX U PYAHBIX 3€pEH,
TOHKOCTBIO UX CPacTaHUs U BKPAIJIECHHOCTH.

[emenTupyronumii MaTepuan MNPEICTaBICH MHUHEpalaMH TCUJIOMEIaHOBOM
TPYIIbI, BHITOJHSIOMIMMHU TPEIIMHBI U MYCTOThl B KBAPIIMTOBBIX OPEKUYUAX B BUJIC
CIUIOIIHBIX MacC W KPYCTU(PHUKAIMOHHBIX arperaroB TOHKO3EPHHUCTBHIX U
KoJutlomopHBIX ~ MuHepasioB.  KomjomopdHbie  CTPYKTYphl  IMICHUJIOMENaHa
npeo0IaaaroT.

KoHTakThl KBapiia ¢ ncuioMeaaHoM OOBIYHO HEPOBHBIE, UMEIOT 3a3yOpECHHBIN
xapakrtep. [1o MUKpPOCKOTIOM OTUETIMBO YCTaHABIUBAETCS PACCEUCHUE MPOKUIIKAMU
TMICUJIOMEJIaHa MUKPOKBAPIIMTOBON Macchl. [Ipu hopMupoBaHun KUIOK TICUTIOMEIaHa

B paB,Z[pO6JICHHOM KBAapuuTC BHUAHBLIC PCAKIIMOHHBLIC ABJCHHA — 3aMCHICHHC KBapla
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IICUJIOMEJIAaHOM  BJIOJIb  TPEIIMHOK. B ICHMIOMENaHOBOM LIEMEHTE HEPEIKO
OPUCYTCTBYIOT MeEJKHE (COThI€ U JAECSTHIE JOJIU MM) OCTPOYTOJbHBIE OOJOMKH
KBapIia pa3HooOpa3HoH (HOPMBI.

VYka3zaHHble B3aMMOOTHOLIEHUS KBapLa M IICWJIOMEIaHa OJHO3HA4YHO
CBUJIETEIBCTBYIOT O Oojiee MO3JHEM OOpa30BaHUM ICUJIOMENaHA IO OTHOLIECHHUIO
KBaplla, XOTs HE3HAYUTENIbHOE paclpoCTpaHEHHWE MMeEeT W Ooyiee MO3AHUM KBapil,
KOTOPBIN CEYET B BUJIE NMPOKHUIIKOB OPEKYMEBYIO MAPTaHIEBYIO PYY.

[Tuposto3uT TPUCYTCTBYET B HE3HAYUTENBHOM KosmyecTBe (~2...3 %) B
acCOILMAIUH C KOJUIOMOP(HBIM IICUIOMETaHOM.

XapakTepHO MPUCYTCTBUE B MapraHUEBOM pyAe IyCTOT pPa3HOOOpa3HOU
dbopMbl TIOMEPEYHUKOM O 1 CM, BBINOJHEHHBIX TO3JAHUM TICHJIOMEIaHOM
(siutnodopur) yemryiyatoid (GopmMbl ¢ OOJIBIIEH OTpaXKaTENbHOW CIIOCOOHOCTHIO.
Conepxanue MapraHua B pSAOBBIX pylax BapeupyeT B mnpenenax 10...20 %.
Bboratsie mapranueBbie pybl (conepskanue mapranina — 20...40 %) pacrnpocTpaHeHbI
3HAUMUTEIPHO MEHEe IIMPOKO, YeM psJIOBble MaprasueBble pyabl. OHH
CKOHILICHTPUPOBAHBI NPEUMYIIECTBEHHO B FO)KHOM YacCTH PYIHOM 30HBI — KaHaBa Ne
52, tpanmess Ne 2. [lo MuHepambHOMY COCTaBy OHM HE OTJIMYAKOTCS OT CPEIHUX U
oorateix pya. CrnokeHbl TakXKe B OCHOBHOM JBYMSI MHUHEpaJlaMH — KBapleM H
MICUJIOMEJIAaHOM, KBapIl MPEICTaBIIACT OOJIOMOYHYIO YacTh PYIbl, TCUJIOMENaH —
neMeHT. CTpyKTypa TMICHJIOMENIaHa 3€pHUCTass | KouioMopdHas. Paznuuwne
3aKJIIOYAeTCS B COOTHOUIEHHMM OOJIOMKOB M IIEMEHTa: OOJOMKH HEpEeaKo
NPUCYTCTBYIOT B TOJYMHEHHOM KOJUYECTBE M MEHBIIME [0 pa3MepaMm, OTYEro
TEKCTypa pyAbl YACTO CTAHOBUTCS MAaCCUBHOM.

XapakTepHOl OCOOEHHOCTHIO MAapraHIEBBIX U JKEJIE30-MaPTraHIeBBIX Py
MecTtopoxaeHuss CyHrail gBisieTCsl IIMPOKOE Pa3BUTHE TEKCTYp, OOYCIOBIEHHBIX
HEOJHOKPATHBIM JPOOJICHHEM BMEMIAONINX KPEMHHUCTBIX TOPOJI, BBITIOJHEHUEM
00pa3yIoNUXCcsi TPOHUIIAEMBIX 30H CIUIOIIHBIMU MacCaMy U KPYCTHU(HUKAITMOHHBIMU
arperaTaMy TOHKO3EPHHUCTBIX M KOJUTOMOp(hHBIX MUHEpanoB. CocTaB UM CTpOCHHE
JMH30BUJHBIX ~ arperartoB ® TMPOXWIKOB  Pa3HOOOpa3HbI, TakkKe Kak W

KOJIMYCCTBCHHLIC COOTHOHICHHA B HHX PYAHBIX MW HEPYAHBIX MHHCPAJIOB. Ilo
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TEKCTYPHO-CTPYKTYPHBIM OCOOEHHOCTSIM Ha MECTOPOXKACHUU HApSATy C COOCTBEHHO
MapraHieBbIMH pyJaMH C MPUMECBIO MHHEPAJIOB JKEJ€3a BBIACISIOTCA KEJIE3HbIE

PYZIBI CO CBOMMU XapaKTEPHBIMU OCOOCHHOCTSIMU COCTaBa U CTPOCHUSI.
1.3.1.4. CtpaTturpajpus

XapakTepuzyeMble OTJIOKEHHUS TaKKE€ OTHOCWIMCH K KHBIMHCKOM CEpHUH
(cBUTE) cpeHero-mo3aHero pudes, BKIIOYAIUCh B COCTaB alaMOaCKON CBUTHI, JINOO
BBIJICISUTMCH B KAUECTBE JKYJIAHUXUHCKOU CBUTBHI.

B npenenax CyHralickoil IUIOIIAaau OTJIOKEHMSI CBUTHI SIBIISIFOTCS HanboJee
JPEBHUMHU T€OJOTUYECKHMMH oOpa3zoBaHusMH. OHHM paclpocTpaHEHbl B OacceiiHe
neBbIXx TpuUTOKOB BernoBoro Cynras, rae cnarator sazapo Taryn-TanoBckon
aHTUKIMHAIU. OrpaHU4eHMs] CBUTHI HA IJIOMIAU TIOBCEMECTHO TEKTOHUYECKHUE.

Cynraiickas cBUTa OOBEIMHSIET CEpble, 1O TEMHO-CEPbIX M YEpPHBIX
CaXXMUCTBIX, IIOJIOCYATBIE HW3BECTHSAKH C TOPU30HTAMHM TJIMHHUCTBIX, YIJIEPOJUCTO-
[JIMHNACTBIX,  YIVIEPOAUCTO-KPEMHMCTBIX  CIAHLUEB, KBAPLEBBIX  XEMOTEHHBIX
CWJIMLIMUTOB ((PTAHUTOB), OPTOCIAHLIEB MO Oa3ajJbTOMIaM, pPAaCCIAHIOBAaHHBIX TY(OB,
TyponecuanukoB, TydoaneBponautoB (bera u np., 1977¢; ApocnaBueBa u np.,
1995¢). He Bce reosorn CUYMTAIOT CHJIMIUTBL CBUTHI MEPBUYHO XEMOTEHHO-
OCaJOYHbIMH mopoaaMu. [Ipu 3ToM B KayecTBE albTEPHATUBHBIX CIIOCOOOB HX
GopMUpOBaHUA  pacCMaTPUBAIOTCS  KakK  THAPOTEPMaAIbHO-METACOMATHUYECKHUMA
(OBcssHHuMKOB M Ap. 1979¢), Tak W runepreHHbli npu (QOPMUPOBAHUU KOPBI
BoiBeTpuBanus (bera u gp., 1977¢). Omnako corjacHoe 3ajieraHUE TOPU3OHTOB
CUJIMIIMUTOB B pa3pese CBUTHI (SpocnasueBa u ap., 1995¢; Poxuenko u np., 2002d),
MO3BOJISIET CUMUTATh OOJee MPaBIONOJ00HONW BEPCUI0 00 MX XEMOT€HHO-0CaZO0YHOM
reHE3HnCe.

[lo muenuto E.M. SpocnaBueBoit u ap. (1995¢), Bce ciaHubl CBUTHI
oOpa3oBaHbl MO 0a3albTOMAAM, AJEBPOJIUTAM U MECYAHUKAM B YCJIOBHSIX BBICOKHX
TEeKTOHO(AIN, TO €CTh UMEIOT JUHAMOMETaMOP(QUUECKYIO IPUPOTY.

JlaBbl 1 Ty(dsl 0azanbTOB (IpU MpeodIIalaHuM J1aB), a TaKkKe OPTOCIAHIIbI,

TATOTEIOT K BEPXHHUM YacCTSIM pa3pe3a CBUTHI, IOCTUrasi B OTAENIbHBIX pa3pe3ax 10 %
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ot ee obmero oovema (Spocnasiesa u np., 1995¢d). B nienom ke 115t CBUTHI, OOBIYHA
JaTepalibHas CMEHA OJHUX Pa3HOCTEH Opoa IpyruMu ((harnaabHbIe TEPEXO0Ibl).
Mecrtamu (p. Crennoit Torynenok, Ceepubiii Toryn, pyd. Xaipro3oBka), B
npenenax TsryH-TamoBCKoO CTPYKTYPhI, B CAKUCTBIX TOHKOCIOUCTBIX 0OJIOMOYHBIX
M3BECTHSKAX, IIEPECIAnBAIOIINXCA C  YIVIEPOJUCTO-KPEMHUCTBIMU  CIIAHIIAMU,
pacciaHioBaHbiMu Ty(damu, TydorecyaHukamu, TydoaaeBpoauTaMu, GUKCUPYIOTCS
MOBBINIICHHBIE coaepxkanus Mapranna — ot 0,1 no 8,46 % (bera u ap., 1977d). Kpome
TOr0, MAapraHLUEBOE  OpYACHEHUWE IMPUYPOUYEHO K KOpE  BBIBETPUBAHMS,
bopMHpYIOMIEHCS MO CHINIUTAM. [ OpU30HTHI MOCICTHUX MOXHO paccMaTpuBaTh B
KaueCTBE MapKUPYIOUIUX, MOAYEPKUBAIOIIUX BHYTPEHHIOIO CTPYKTYpPY CYHTaHCKOM

CBUTBL.
1.3.2. 'eopusnyeckasi XapakTepucTUKA paiiloHa padoT

JlaHHBIM y4acTOK XapaKTepU3YETCsl TOCTATOUYHOM CTENEHbIO0 reo(pu3nuecKon
uzydeHHoctH. [lnomanp paifoHa pabOT MOYTH MOJHOCTHIO MOKPHITA KOMILIEKCHOM
asporeoduznyeckoir creMkoi macmrada 1:25000 u yactuuno — macmrada 1:10000.
Kpome xapT mosjeit MMEIOTCS TakKe CXEMbl HHTEPIpPETAlMH TI'e0JIOTHYeCKOro
CTPOCHHSI C DJIEMEHTaMH MPOTHO3a Ha MapraHIeBOe OpyAcHeHue. Takke MMEITCs
JAHHBIE TI0 TPABUMETPUYECKUM paboTaMm, MarHuUTO-, AJIEKTpopasBenke. M3yueHsl
Pa3HOBUJHOCTH TIOPOJ] BYJIKAHO-TUTYTOHUYECKUX KOMIUIEKCOB M CTPYKTYpHO-
TEKTOHUYECKHE DJIEMEHTHI.

Takue maHHBIE MOXKHO CUMTATh JIOCTATOYHBIMU HAa JaHHOW CTaauH padorT,
MO3TOMY JIOTIOJIHUTEIbHBIC Ha3eMHBIC TC€O(PU3MUECKHE METOABl IPOCKTOM HE

TUIAaHUPYIOTCS.

1.3.3. Ilerporpado-reoxumuuyeckasi XapaKTEPHUCTUKA HWHTPY3HUBHBIX

oOpa3oBaHui

HNuTpy3uBHBIE 00pa30BaHus Ha U3YYCHHOW TEPPUTOPUN HE 3aHUMAIOT OOJIBIITUX

IJIOIIAICH, HO B TO K€ BPEMsSI OHH JIOCTATOYHO OOMJIBLHBI M pa3HOOOpa3HBI.

Ha u3yuenHoit momaau BblJIesIeHO 4 UHTPY3UBHBIX KOMILIEKCA:

s1uem
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AnamOaiickuii ynpTpamMapuTOBBIN — paHHEKEMOPHUICKUH;
bexTemupckuii rabopo-nmMpoOKCEHUTOBBIN — pAHHEKEMOPUNCKUIA;

Komrineke panHekeMOpUHCKHX Jaek U MajbIX Tes rabopo;

> o npoE

[leuepkuHCKHIT — paHHEKEMOPHUIICKU.

AnaMOaiickuii yiabTpaMaUTOBBIN — paHHEKEMOPUHCKHUH.

Bwmemarone nopoasl npeactaBieHsl 3Gdy3uBamMu, TypamMu U 0cagkamMH OT
nokeMOpusi 0 HIKHEro kemOpus. B cTpoeHnn maccruBa NPUHUMAIOT y4acTHE
aroJIyHUTOBBIE W aIlONEPEeIOTUTOBBIE CEPIEHTHUHUTHI, MUPOKCEHUTHI, 00pa3yrolue
noJjiocuaTheli KoMIiekc. Ha ocHoBaHuu metporpaduueckoro u3yueHus: BBIACIAIOTCS
anoJlyHUTOBBIE M aNONEpUIOTHTOBBIE pa3HOCTU. [l0 MUHEpalIOru4ecKkomMy COCTaBy
OHM PAa3JIENAIOTCA Ha CYIIECTBEHHO JIM3aPAUTOBBIE CEPIEHTUHHUTHI, CYLIECTBEHHO
AHTUTOPUTOBBIC U XPU3OJIUTOBEIE.

bextemupckuii rabopo-nmMpOKCEHUTOBBINA — pAHHEKEMOPUICKHUT.

K 6exTteMupckoMy KOMIUIEKCY OTHOCATCS HMUPOKCEHOBOE Iab0Opo U MOPOJIbI
BEPJIUT-KIMHOIUPOKCEHUTOBOM acCcOlMaliy, pa3BUBAIOIIMECS Ha KOHTAKTE C
ra00opounamu. OObeqUHSIEMBbIE B ATOT KOMIUIEKC MOPOABI TECHO CBSI3aHBI MEXKIY
co00l M pa3nuyaroTcs MO KOJMYECTBY Claralouux KX MHUHEpasioB. ['abOpouabl
MPOCTPAHCTBEHHO COBMEIIAIOTCS C TeJaMu  yiabTpamaduToB  aiaMO0aiCKoro
KOMITJIEKca, 00pa3ys C HHUMH CJOXHBIE 10 CTPYKType MaccuBbl. [lpu sToMm
rabOpoupl pacrojaratorcsi 1mo nepudepur Takux KOMILUIEKCHBIX MacCHBOB, B UX
aexxadeM 00Ky. OJTHaKO KOHTAKThI TaO0OpOHIOB ¢ yiabTpaMaduTaMu YeTKHE.

Komriekc paHHeKeMOpUHCKUX JAaeK U MaJIbIX T rabopo.

KoHTaKThl ¢ BMEIAIOIMKUMH TOopoaaMu pe3kue. CepreHTUHUTHI Ha KOHTAKTe C
nakamMu Tab0po TPEeBpaIlalOTCs B TOHKO3EPHUCTHIC JIMJIOBO-Oyphbie TOPOJIBI,
COCTOSILIIME U3 TPyOOIIACTUHYATOTO AHTUTOPUTA, MJIACTUHOK XJIOPUTA U OOMIIBHBIX
CKOIUICHUI OKUCIIOB JKejie3a. ['paHaT-MUpOKCEHOBBIE MOPOJIbI MPEACTABISIOT COOOM
TUMIAYHBIE KOHTAKTOBBIE OWMeETacOMaTW4YeCKHe OOpa30BaHUsS, BO3HUKIIHE B
pe3yinbTaTe M3MEHEHUs rab0po B HSHIOKOHTAKTE C CeplneHTUHUTaMu. B cocrase
IPAHATOBBIX TIOPOJ BBIICISIOTCS CIEAYIONINE MHUHEPAbHBIE TMapareHe3uchl: 1.

IpaHaT-3MUAOT-XJIOPUT-TIUPOKCEHOBBIN; 2.  NHUPOKCEH-XJIOPUT-TPAHATOBBIN; 3.
.Ilu\;m
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XJIOPUT-TPAHATOBBIM.

[leyepkuHCKHIT — paHHEKEMOPHUICKUIA.

WuTpy3un u© Jailku OpeacTaBi€Hbl  IUIArMOTPAHUTAMH, — allJIdTaMH,
IUTarHOTPAHUT-TIOPUPaAMH, JUOPUTAMHU. CyOBynKaHUYECKHE Tena —
MeTtapuonauntamu. llocienHue BBIAEIAIOTCA YCIOBHO, TOJIBKO IO CTPYKTYpHO-

TCKCTYPHBIM OCOOCHHOCTSIM.

1.4. MeToauka mnpoBeleHHs] NPOEKTHPYEMbIX T€0JIOTOPa3BeJ0YHbIX
paodor

1.4.1. I'eostornueckue 3aja 1 ME€TOAbI UX PCIICHUA

OCHOBHBIE I€0JIOTMYECKUE 3a]aUH:

1) IIpoBecTy MPOMBIIIUICHHYIO TUIM3AIMI0 MapraHieBbix pyn CyHraiickoro
y4acTKa C BBIICJICHHEM Han0oJiee NepCHEKTUBHBIX TUIOB JJIs1 OCBOCHUSI.

2) O60CHOBAaTh KOMIUIEKC JIOKAJIbHBIX TOUCKOBBIX KPUTEPHUEB U METOJIOB
BBISIBJICHUSI 1 OKOHTYPUBAHMS IIPOMBIIIJIEHHBIX 3aJIEKEN B KOpaX BHIBETPUBAHUS.

3) BbIsIBUTH yCJIOBHUSI 3ajieTaHus, MPOMBIILUICHHbIC IMapaMeTphl 3ajexeit
MapraHIIeBbIX Py C MIPUMEHEHUEM T'OPHO-O0YPOBBIX PalbOT.

4) Jlokanu3oBaTh M OLICHUTH B MpeJiesiax MEePCIEeKTUBHBIX YUACTKOB U PYAHBIX
TEeJI IPOTHO3HbBIE pecypchl Kateropuu P u 3amacel kateropuu C,.

5) [IpoBecTu 1a00OPATOPHO-TEXHOJIOTHUECKUE UCCIIEIOBAHUS 110 0OOTAIIICHUIO
MIPOMBIILJICHHO MEPCIIEKTUBHBIX TUIIOB PY/I.

6) IlonroroButh TO/] 0 MPOMBINIUIEHHON IIEHHOCTH y4acTKa HEJp U MPOEKTa
BPEMEHHBIX KOHIUIIUM C y4eToM TpeOOBaHMM K OXpaHE OKpYKarolel Cpeabl U
panMoOHAIbHOM OpraHU3alliy MPOU3BOACTBA.

7) TloaAroToBUTH pEKOMEHIAIMU IO HAMPABJICHUIO NaJbHEHIINX pPaboOT H
JUIEH3UPOBAHUIO YYACTKOB HEJP.

8) AmpoOupoBaTh 3amachl kateropuu C, U MPOTHO3HBIE PECYPCHI KATETOPUHU
P; B yCTaHOBIIEHHOM NOpPSIKE.

OCHOBHBIE METOJIbI PEIICHUS T€OJIOTHYECKUX 3a/1a4:

1) CuctemaTu3zanus reoJioro-reopu3nyeckoi, TeOXUMHUIECKON HHPOPMAIIUH.
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2) 'opHo-0ypoBBIE pabOTHI.
3) N'eouznueckue nccaenoBaHus B CKBOKHHAX.
4) JIabopaTopHbIC U TEXHOJIOTHUECKHUE UCCIICTOBAHMSI.

5) KamepanbHbie paOOTHI.
1.4.2. IlepeyeHb MPOEKTHPYEMBIX Ie0JIOTOPAa3BeA0YHbIX BUI0B PadoT

Hcxons u3 moCTaBiICHHBIX 33124, B MEPEYCHBb MPOEKTUPYEMBIX padOT BXOISAT
CJIeIyIoIIUe BUIbI paboT:

— T€0JIOT0-CheMOYHBIC PAOOTHI;

— TOPHOIIPOXOYECKHUE PAOOTHI;

— OypoBbI€ PaOOTHI;

— reopU3NYECKUE UCCIEAOBAHNS B CKBAKUHAX;

— onpoOOBaTENbCKUE PAOOTHI;

— TOIOT'€0/IE3UUECKUE U MapKIIeH1epcKue paboThI;

— F€0XUMUYECKUE padOThI;

— aHAIIMTHUYECKHUE MCCIICIOBAHUS
1.4.2.1. I'eosioro-creMo4HbIe padoThI

l'eonocuueckas cvemrxa, HWMEIOWIAs LEIBID COCTABICHUE TI€OJOTHYECKON
KapThl, B TO >K€ BpeMs SIBJISETCS W MPOILIECCOM ILIOMIAIHOTO OOCTEAOBAHMS IS
BBISIBJICHUSI TIOJIE3HBIX HMCKOMAeMbIX. B KaxJaoM Te0JIOro-CheMOYHOM MapuipyTe
MIOCTOSIHHO BBITIOJHSIIOTCSI TIOMCKOBBIE HAOIO/IEHUS 1O OOHApPY>KEHHUIO TPOSBIICHUIM
MOJIE3HBIX UCKOMAEMBIX U UX MTPU3HAKOB.

Ha3zemnvie nouckosvie mapupymsl METOAOM T€0JIOTMYECKOr0 00CIeA0BaHUS
OyIqyT NMPOBOAWTHCS HA ydacTKaxX, TJe MPEAIIeCTBYIOIUMU PaOOTaMH BBISBICHBI
MOTEHIMAIBHO-PYJOHOCHBIE 30HBI, BTOPUYHBIE OPEOJIbI PACCESHUS MaprasHia u
COIYTCTBYIOLINX 3JIEMEHTOB, OJIs VHTEHCUBHOU TUAPOTEPMAIIBHO-
METaCOMaTUYECKOM MPOpabOTKH, a TaKXKE HAa ydacTKax, TJe MO pe3ybTaTaM JIUTO-
F€OXUMHUYECKUX TMOUCKOB OyAyT BBISIBJIEHBI aHOMAJbHbBIE COJACP)KaHUS MapraHia u

COITYTCTBYIOIIUX 3JIEMEHTOB. ['eonornvueckne HaOIIOACHHs BEAYTCS HEMPEPHIBHO TI0
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BCEMY MapHIpyTy ¢ PUKCHPOBaHHBIMH Toukamu uepe3 100 MeTpos.

OObeKkTaMH T€0JIOrMUeCKUX HaOMIOICHUN B MaplIpyTax SBIAIOTCS KOPEHHBIE
O0OHa)XEHHUs, TOPHBIX MOPO/, HJIIOBHAIILHO-JENIOBUANIbHBIE OTI0XkeHUs. Ha ydyacTkax
pPa3BUTHS THIPOTEPMAJIbHO-METACOMATHUYECKUX H3MEHEHUH MOpOJ M KBapLEBBIX,
KBapl-KapOOHATHBIX JKUJ U IPOXKHWIKOB IPU HEOOXOJUMOCTH OyIeT IPOBOJAUTHCS
neTanu3anysa. B Xxolle TOMCKOBBIX MapHIpyTOB OYAYT IMPOCIEKUBATHCA PYJOHOCHBIE
30HBl KakK IO MPOCTUPAHMIO, TaK M BKPECT, KAPTHUPOBATHCS KOMIUIEKCHI IMOPOJ,
CTPYKTYpPHBIE  DJIEMEHTBI, 30HBl Pa3BUTHUS METACOMAaTHUYECKUX HM3MEHEHMI,
OPOXHUIKOBOM MHHEpAIM3allud M BECTUCh 3apUCOBKM OOHAXCHM, PpHUCOBKA
(parMeHTOB reoJIOTMYECKON KapThI.

[TouckoBble MapuIpyThl OyAyT MPOBOJUTHCS C MCIOIb30BAHUEM TOIIOOCHOBBI
macmTada 1:10000, Ha KOTOpbIE HAHOCATCA TPACKTOPUHM MAPUIPYTOB, PUKCUPYyEMBIE
TOYKHM T'€OJIOTHYECKUX HAOMIOJEHUN M 3JIEMEHThI I'€0JOrMYecKoro ctpoeHus. Bce
BCTPEYAEMBIE 30HBI IMPOKWIKOBO-KUJIBHOIO OKBAapLEBAaHUS M METACOMaTHYECKHUX
U3MEeHeHUi OyayT omnpoOoBaTtbesi WTYyPHBIM MeToAoM. Bec mTydHOW 1poOHI

JIOJDKHBI OBbITH HEe MeHee 0,5 Kr.

1.4.2.2. 'opHonpoxoayecKkue padoThl

OCHOBHOH 11€JIbI0 TOPHOMPOXOAUECKUX PadOT SBISAIOTCA BCKPHITHE BBIXOJOB
PYIHBIX TeJ, MPOCIEKUBAHUE UX U OKOHTypUBaHHUE, OTOOpP HEOOXOAUMBIX MPOO Ha
MPOBEICHUE XUMUYECKUX, TEXHOJOTMUECKUX HUCCIIeIOBaHUN WHOUIBTPAIIMOHHBIX U
HErIyOOKO 3ajieraroliuxX BaJdyHYaThIX MapraueBbix pya. IIpegycmarpuBaercs
npoxojika myp(doB, KaHAB, MECTa 3AJI0KEHUSI KOTOPBIX OYIyT YTOUHATHCA MO XOAY
MPOBEJEHUS MOUCKOBBIX MapIIPyTOB, MO pe3yJibTaTaM OINEPEKAOIUX HA3EMHbBIX
npodUIbHbIX Teouznueckux paboT W MO Mepe TMPOXOJKHM CaMUX TOPHBIX
BBIPAOOTOK, KaK Ha3€MHBIX, TaK U MO pe3yJbTaTaM OypOBBIX paboT.

IIpoxooxka wypgoe mnanupyercs Ha 14 mpodwisix, OPUESHTUPOBAHHBIX
BKpECT MPOCTUPAHMS PYJHOM 30HBI C 3amajia Ha BOCTOK, U C CyMMapHOW AJMHOMN 9
kM, ¢ marom 200...400 m mexnay npodumismu, 100 M, a ipu crymenun 25...50 m

Mexay mypdamu. Beero mnanupyercs 104 mypda, oOumit o6sem mpoxoaku 520
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TIOT. M.

[Ipoxoaka mrypdoB BpyuHyI0, O€3 MpeABApUTEIHHOTO PBIXJICHUS MOPOJ,
rIyouHou 110 5 M, ¢ ceuenuneM 3a60s 1x0,9 m. Jlo rmyOunsr 2,5 M npoxojka OyaeT
OCYILIECTBISTHCS Ha BBIKHI, a C 2,5 M — C IPUMEHEHUEM PYYHOTO BOPOTKA C 0aIbeil.

Kpennenue nrypgoB OyneT oCyIecTBIATHCA CIIOUIHONW BEHLIOBOM KPEIBIO U3
IUTACTHH A0 TITyOuHBI 3 M.

Hannuue Ha yyacTke KOpPBI BBIBETPUBAHUS U MEPEOTIONKEHHBIX MPOIYKTOB
KOpPBI BBIBETPUBAHUSA NPEAOIPEIEISIET 2 TUIIA TEOJIOTMUECKUX Pa3pe3a, 0XKHUIaeMbIX
Py MPOXOJKE TOpHBIX BbIpaboToK. IIpeamonaraercs, uro 30 myphoB BCKpOIOT
MEPEOTIIOKEHHBIE KOPBI BHIBETPUBAHUS, IEPCIICKTUBHBIC HA BBISIBICHUE BATyHUATHIX
pya mapranina; 30 urypgoB BCKpOIOT TNIMHUCTYIO KOpy, 44 mypda — KpEeMHHUCTYIO
KOpPY BBIBETPUBAHUS U MHPWIHTPAIIMOHHO-BATyHYaThle MapraHieBbie pyabl. Mcexomas
U3 OTUX IMPOEKTHBIX JAHHBIX M TMPUBOAUTCA OOBEM MPOXOAKU UHIYpPOB IO
KaTeropusM nopoJ u o0beM kperieHus. [Ipoxoaka kaHaB IUIAHUPYETCS B MECTax ¢
MaJIOMOIIIHBIM Y€XJIOM IMOKPOBHBIX IJIMH, CYTIIMHKOB Y€TBEPTUYHOTO Bo3pacta (Qy)
C LIEJIbIO BCKPBITUS PYAHBIX TE€J, OPYIACHENBIX 30H Ha MOJHYIO MOLIHOCTh U 0TOOpa
TEXHOJIOTHYECKHX MNpod u mnpo0 Ha XUMHUYECKHMEe aHanu3bl. Pacnpenenenue
BBIpAOOTOK Ha TIUJJaHE TIOKA3aHO YCJIOBHO, MeECTa UX 3allOKEHHS OyayT
KOPPEKTHUPOBATHCA MO X0y T€0JIOTOMOUCKOBBIX U Te0pU3nYeCcKuX padoT.

IIpoxooka kamaé MEXaHUYECKHM CIOCOOOM, 0€3 MpeaBapuTEIbLHOrO
poixsienuss nopof. I'my6una 3,0 m. IlonmepeuHoe ceueHue KaHaBbl NMPUBOAUTCSA HA
pucynke 1.1. Ilpeamomaraercsi, 94TO TO OTHOCHUTEIHHO YCTOWYHMBBIM IIJIOTHBIM

CYTJIMHKaM, yToJ1 OTKOCa CTEHKH KaHaBbl OyAeT cocTaBiaTh 80...85°.

1,5 m

W2 i

30m

Pucynok 1.1 — ITonepedyHoe ceueHre KaHABBI
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1.4.2.3. 'eopusuveckue uccjieI0OBAHUA B CKBAKMHAX

['eodu3nueckre METOIbI MCCIEIOBAHUS OyAyT MPUMEHSATHCS IS

— TIOBBIIIEHMSI KAyeCTBA TEOJIOTMYECKOM JTOKYMEHTALUU pPa3BEJOUYHBIX
BBIPA0OTOK M CKBAJKHH B MPOLIECCE UX F€OJOTMYECKOI0 KapTUPOBAHUS;

— TIOJY4Y€HHUS JOIOJIHUTENBHBIX TUAPOTECOJIOTHYECKUX M  HHIKEHEPHO-
re0JOrMYECKUX CBEACHUM.

[IpoekToM mIaHUpyIOTCS TeodU3nUecKue METOAbI, MpeIHa3HauYCHHbIC IS
KOHTPOJISI TEXHUYECKOTO COCTOSHUSI CKBaXuH. OHM BKJIIOYAIOT B ce0s
WHKIIMHOMETPHIO M KaBepHOMeTpHio. C TOMOILIBI0 HWHKIMHOMETPUH CKBa)KHH
ONMPENENSIOTCA YIJIbl OTKJIOHEHHUS OCH CKBaXUHBI OT BEPTUKAIM (3€HUTHOE
UCKPHUBJIEHHE) U OT IUIOCKOCTH Pa3BEIOUYHOT0 pa3pesa (a3UMyTalIbHOE UCKPUBIICHUE).
W3mepeHne 3eHUTHBIX YIJIOB MPOM3BOJUTCA BO BceX CKkBaxkuHax Oonee 100 M, a
U3MEPEHHs] a3UMYTAJIbHBIX YIJIOB — MpuU IIyOuHe ckBaxuH Oosee 200 M.
HckpuBieHus 3aMepsitoTCs MUHUMYM 4epe3 Kaxzasie 25...30 M no Mepe yriyOseHus
CKBQ)KHUHBI.

KaBepHomeTpusi mpoBoaMTCS ISl ONpENeleHHUs (PaKTUUYECKHX JUaMETPOB
CKBaXHMH. V3MeHeHue ANMamMeTpoB CKBAaXXUH CBA3aHO C OOpYIIEHHEM HMX CTEHOK Ha

y4aCTKax HEYCTOWYMBBIX ITOPOI.

1.4.2.4. OnpodoBaTenbcKkue padoThl

OnpoOoBanue BeAETCSs MO BCEM T€0JOrOpa3BEJOYHBIM  BBIPAOOTKAM,
BCKPBIBIIMM B KOPEHHOM 3aJIeTaHUM PYAHBIC W MOTCHIIMAIBHO PYIOHOCHBIC 30HHBI,
30HBI MPOKUITKOBO-KUJIHBHOTO OKBAapIIEBaHUS U TUAPOTEPMaIbHO-METACOMATUYECKUX
u3MeHeHuii. OTOoOp mpoO B TMOBEPXHOCTHBIX TOPHBIX BBIpAOOTKax (KaHaBax u
TpaHIIesiX) BeAeTCd BpPY4YHYIO, OO0po3740BbIM crnocodboM. [IpoObl oTOHMparoTcs
CEKIIMOHHO, IO MOJOTHY BBIPAOOTKH, BKPECT MPOCTUPAHUS PYAHBIX 30H. B cimydae
onpoOOBaHMS MAJIOMOIIHBIX KWIBHBIX Ten (MeHee 0, 2 M), oTOMpaeTcsl 3aIUPKOBas
npoba. Jlns obecrmeueHus HOCTATOYHOTO HAadajdbHOTO Beca MpoObl MPUHUMAETCS
cedeHre Oopo3apl 3x8 cMm (T. K. MOITHOCTh PYIHBIX Tl MpeBbIMaer 2,5 M, a

pacrpeeseHue pyIHOr0 KOMIIOHEHTa BeChMa HEPaBHOMEPHOE).
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Ppoc = S* I xd = 242, % 100, * 3}, = 7,2 kT, (1)
rae S — miowaas ce4eHust 00pO3.bl;
1 — nnvHA ceKIuii orpoOOBaHus;
d — o6bemHast Macca pyasl (3 T/cM® — IPHHEMAETCS, OCHOBBIBASCH HA PaGOTHI
MPEAIIECTBEHHUKOB).

[Ipu 3TOM HauyanbHBIA Bec MPOOBI cocTaBUT 7,2 Kr. IIpoObl oTOuparoTcs Ha
MIOJIHYIO MOIITHOCTH PYIHBIX 30H C BBIXOJOM B HEM3MEHEHHBIC MOPObL. M3 ombiTa
MIPEAIIECTBEHHUKOB W3BECTHO, YTO 00BeM OOpO3J0BOrO OMpoOOBaHUS OT OOIICH
MPOTSXKEHHOCTH TOPHBIX BBIPAOOTOK B CpeTHEM cOoCcTaBisieT 1/3.

OnpoOoBanre kepHa OYpOBBIX CKBAKHUH TAKXKE BEACTCS CEKIUSIMH, JTHHA
KOTOPBIX OMpPENENseTCsl JIUTOJOTUIECKUM COCTaBOM paspesa. Ha oreHouHo# cranuu
JUTMHA TpuHUMaeTcs 1...2 M, juis ynoOcTBa pacdyeToB npuHumaem 1 M. uamerp
KepHa — 59 mMm. B ciiydae nmojacedeHus: MalOMOIIHBIX KUIbHBIX Ten (MeHee 0,20 m)
otOupaeTtcs mrydHas npooa.

KepHoBoe ompoOoBaHWE TMPOBOAUTCS B IOMEHICHUH KEPHOXPAHUIIHUIIA
6azoBoro mocenka. Ctonbuk kepHa otOupaercs B mpoOy. HauanpHblil Bec mpoOb
coctaBuT 5,5 kuiorpamma. OT6op npob BeaeTcs 1o nopojaam X kareropuu. O0bembl
KEpHOBOTO OIMpPOOOBaHUS OMNPEEISUINCh HA OCHOBE MAaTEPHAJIOB MPEIIIECTBYIOLIUX
paboT, MCXOAS U3 MOIIHOCTH PYIHBIX 30H M OPEOJIOB OKOJIOPYIHBIX HU3MEHEHH,
KOTOPBI€ B CPEAHEM COCTABIISIOT 1/3 0011Ie# TPOTSHKEHHOCTH CKBAXKHUH.

Oo0paboTka nmpoo.

O0paboTKka TreosorudecKkux Mpod OyAeT OCYHIECTBISATHCA MEXaHUYECKUM
crocoOOM Ha CTaHJIApTHOM OOOpYJIOBaHMM B JpoOWIbHOM Iiexe Ha 0Oaze 3AO0
«3ancubreoncrémMkay B 1. Emanb. OO6paboTka mnpoO Benércs B HECKOJBKO
MOCJIEIOBATEIBHBIX CTAJANM IPOOJIECHUS U COKPAILICHUS 110 CXeMe, pa3padOTaHHOU ISt
Cynraiickoro mectopoxaeHusi. Koadduiment nepaBHomepnoctu opyaeHenus (K =
0,5) mpunar Ha ocHoBaHuu ombiTa padoT (Lllkapbans, 2005¢). Cxembr 06paboTKU
OO0pO370BBIX M KEPHOBBIX MPOO MPUBEICHBI B IPIIIOKEHUAX A, b.

KonTpoJas npodootdopa.

JIist KOHTpOJs KadecTBa OTOOpa OOpO3J0BBIX MpoO OymyT oTOupaThes
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COTPSKEHHBIE C HUMH KOHTPOJIbHBIE O0pO3/0BbIe MPOOBI OOJIBIIETO MONEPEYHOTO
ceueHuss (12x8 cM — Mo KOpeHHbIM, 15X15 cM — MO pBIXJBIM OTIIOKEHUSIM).
Pe3ynbrarel KOHTpOJds OyayT OLIEHMBATbCS CPAaBHEHUEM CPEIHUX COAECpPKaHUM,
BBIUMCJICHHBIX 10 JOCTATOYHO OOJIBIIOMY YHMCIYy KOHTPOJBHBIX U KOHTPOJIUPYEMBIX
po0.

Kontponas mnpobGootbopa mpu OypeHUH CKBaXHMH OYIET OCYIIECTBIISTHCS
nyTeM ONpOoOOBaHUS COMPSHKEHHBIX C HUMH TOPHBIX BBIPAaOOTOK (TpaHIIei).
[TpumeHeHrne 3TOro KOHTpPOJS LenecooOpa3HO, TaK KaK OLEHOYHBbIE CKBAaKUHBI
OypsITCs Ha HEOOBIIYIO TTTyOUHY.

Onenka TOYHOCTH OTOOpa MPOO MO3BOJIUT OMPENEIUTh CHUCTEMAaTUYECKYIO

MOTPEIIHOCTD CcIoco0a onpoOoBaHus 110 Gpopmyie:

6(: — Zcio_cik’ (2)

n
rie Cj, — coziepkaHue MapraHiia pu OCHOBHOM OIIPOOOBAHUU;

Cik — coaepkanue Maprasiia mpu KOHTPOJILHOM OIPOOOBAHUY;

N — Y9KCII0 ONPENEIICHUN.

KonTpoJb kayecTBa 00pad0oTKH 1POO.

KoHeunslii Marepuan mnpoObl, U3 KOTOPOrO OTOMpaeTcsi HaBecKa s
aHAJIMTUYECKUX PalOT, MOJIy4aloT MO MPUHATOM CXeMe MyTeM MOCIEeI0BaTEIbHOIO
JIpOOJIEHUS M COKPALLIEHUS.

Jis  ompeneneHus HaAeKHOM Macchl MpoOBl  HCHOdb3yeTcs (Qopmyia
Puuapnca-Ueuerra:

Q =K x*d? 3)
rae Q — macca nocie COKpalleHusl, B KT;

d — quaMeTp MaKCUMAJIBHBIX YACTHII B Ipo0e, MM;

K — xoaddunuent, B Hacrosimee Bpems 3HaueHue K mpumensercs: Ay pyl c
BECbMa PABHOMEPHBIM U PAaBHOMEPHBIM pacrpeneneHueM komnonentos — 0,05...0,1,
HepaBHoMepHbiM — 0,1...0,2, Becbma HepaBHOMepHbIM — 0,2...0,3 u KkpaiiHe
HepaBHOMepHBIM — 0,6...1,0.

KauectBo 00pabGoTku mpoO6 OyaeT KOHTPOJIMPOBATHCA  MOCTOSIHHO
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CJIeTYIOITUM 00pa3oM:

— CUCTEMAaTU4YeCKUIl KOHTPOJb paboThl MPoOOPa3AETOUYHOTO 11E€XA;

— cTporoe cobJIroAeHue CXeMbl 00pabOTKH MPOoo;

— KOHTPOJIb Ka4ecTBa pabOThI TPOOUIIOK U 00OPYIOBAHMS [IJIs1 COKPAILCHHS
po0;

— CpaBHCHHE pe3yJbTaTOB aHAIM30B TapauiebHO 00paboaThIBaEMBIX
YaCTHBIX MPOO, COCTABIEHHBIX M3 OTXOJOB COKpAIEHUS, C aHAJIW3aMH OCHOBHOM

POOBHL.

1.4.2.5. Tonorpado-reoae3nueckue padoTbl

Tonorpapuueckne M MapKIIEHIEPCKUE CHEMKHU BBIIOJIHAIOTCA B €IUHOM
CUCTEME KOOpPAMHAT, JJIsl YEro Ha TEPPUTOPUU MECTOPOXKACHHS M PYIHOTO MOJIS
CO3JACTCS TPHUAHTYJSILMOHHAS CETh MECTHOTO 3HAYCHHs. MeExXIy MECTHBIMU
TPUAHTYJISITUOHHBIMU ITYHKTaMU MPOKJIAbIBAETCS CUCTEMA MOJTUTOHOMETPUYECKUX U
HUBEJIMPHBIX XOJIOB, TOYKU KOTOPBIX OOpPa3ylOT OMOPHYIO ChEMOUYHYIO CETh, a Ha
IUIOIAA  MECTOPOXICHHUS  NPOBOATCS  TEOMOJUTHBIE, TaXEOMETPHUUYECKHUE,
MEH3YJIbHBIE WM CTEPEO-(hOTOrpaMMETPUUYECKUE CHEMKH, IO JaHHBIM KOTOPBIX
COCTaBJISIFOTCSL TOMOrpauyeckue IMiIaHbl MoBepXHOCTH B MacmTadbax ot 1:10000 mo
1:500. Jlunuu pa3BenodHbIX NMpoduieH, YCThs pa3BeIOYHBIX BEIPAOOTOK M CKBAKUH
NPUBS3BIBAIOTCA C  TMOMOIIBIO  TEOAOJIUTHBIX XOJOB W  IE€OMETPUYECKOIO
HUBEJIMPOBAHUSI.

Jlist oOecrieyeHusi MOMCKOBBIX, TOPHBIX UM OypOBBIX pabOT MpeaycMOTpPEH
KOMILJIEKC Tomnorpado-reofe3nyecknux padoT, OCHOBHBIMHM 3aJadaMH KOTOPBIX
SBJIIFOTCSL:

— MEPEHECEeHUE Ha MECTHOCTh MPOEKTHOI'O PACIOJIOKEHUSI MOBEPXHOCTHBIX
TOPHBIX BBIPAOOTOK M OYPOBBIX CKBAKHH;

— CO3JaHUE OINOPHOW CETH MArucTpajied sl NPOBEIECHUS TIeOJIOrMYECKUX
MapIIpyTOB U T€OXUMHUUYECKUX MTOUCKOB.

[Tpu pemenun 3TUX 3a7a4 HA IUIOMIAAN MPOBEACHUS MOMCKOBBIX paboT Oyaer

CO3/laHa aHAJIMTUYECKas CeTh 2-r0 pa3psa METOJIOM TPUAHTYISAIUU, IJII Yero
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HEOOXOMMO 3aJI0KUTh U MpoBecTH HabmoaeHus 20-Ti mMyHKTOB. B pe3ysnbrare aTux
paboT OyzeT cocTaBiieHa cxeMa TOIMOOOOCHOBAHUS T'€0JIOTOPa3BEAOYHBIX PadOT.

BbIHOCKa IPOEKTHBIX U MPUBSA3KA IPONUICHHBIX BBIPAOOTOK U CKBaXXUH OyJeT
ONMHPATHCSA HA CO3[JaHHYIO AHATUTHYECKYIO CETh.

JUIsL TIpOBENEHMsI T'€OJOTUYECKUX MAapIIPYTOB M T'€OXUMHUYECKHUX ITIOMCKOB
OyZAeT co3/laHa OMOpHAas CETh MarucTpajieil ¢ pa3ouBKoil nukeTaxka uyepe3 S0 MeTpoB,
K KOTOpPbIM OYyJEeT OCYIIECTBISATHCS NPHUBSA3KAa HayalbHOM M KOHEYHOM TOYEK
MapuipyToB. [1o xoqy MapupyToB npuBsizka (PUKCUPOBAHHBIX TOUYEK I'€OJOTMYECKUX
HAOMIOIEHUT U MecT O0TOOpa TEeOXMMHUYECKUX TMpo0 OyAeT OCYIIECTBIATHCS
HaBuratopamu OP8. Paz0uBka nukeraxa 1o maructpaisiMm OyAeT OCYIIECTBISATHCS B
TOPU30HTAJIBHBIX IPOJIOKEHUAX C YYETOM YyIia HAKIOHA YYaCTKOB MECTHOCTH.
OO6m1ast NPOTSKEHHOCTh MArUCTPaJIe HA TIIOMIAU TOMCKOBBIX pabOT COCTABUT & KM.
[Tponoxenne u pa3zdbuBKa Maructpajieid OyIeT NPOBOJUTHCS C HCIOJIb30BAHUEM
rocyaapcTBeHHoi Tomnorpaduueckoit ocHoBsl MacmTadba 1:10000. Pabotel OymayT
IIPOBOJAMUTBECSA B YCJIOBHUSAX TOPHO-TA€KHOW MECTHOCTH C 3aJeCeHHOCTBIO 10 80 %,
NO03TOMY NPU MPOJIOKEHUN Marucrpaie notpedyercs pyoka BUSHpOK mupuHon 1,0

M 00OBEMOM 8 KM.

1.4.2.6. I'eoxumuyeckue padorTsl

Bynyr mpoBOAWTBCS 1O TOBEPXHOCTHBIM TOPHBIM BBIPAOOTKAM M KEPHY
ckBakuH. OnpoOoBaHHI0 OyAyT MOABEPraTrbcs MOPOJbI, CIArarliue OKOJIOPYAHOE
IPOCTPAHCTBO, T.6. HE HECYINIME BUIUMBIX TNPU3HAKOB OPYICHEHHUS WU
THIPOTEPMAIbHO-METACOMATUUECKUX ~ U3MEHEHWH. PynHble 30HBI W OpEOJbI
METaCOMAaTUYECKUX HU3MEHEHHH OyayT ompoOOoBaThCsi KEPHOBBIM M OOPO3T0BBIM
crnocobom. OTOOp PoO B TOPHBIX BBIPAOOTKAX M CKBAXKMHAX OCYILIECTBISECTCA MyTEM
TOYEYHON OTOOWKM B OAHY TMpoOy HEOONBIINX CKOJIKOB, PaBHOMEPHO
pPacloJIOKEHHBIX 0 BCEMy HWHTEpBaly ompoOoBanusa. [{numHa wHTEpBaia
OTIPEAETSAETCS JTUTOJOTHYECKMM COCTaBOM ONMPOOYyeMOW TONIIM TOPOJ, MpHUYEeM
KaXJas pPa3HOBUIHOCTh OMPOOYyeTCst OTAENbHO. Bec mpoObl TOKHBI OBITH HE MEHEE

300 r.
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Ha ocHoBe uHTepIperanuu pe3yinbTaToB JUTOTCOXUMUUECKOTO OMPOOOBAHMUS
KOPEHHBIX MOPOJ OYIyT PElIaThCs CIEAYIOIINE 3aJaun:

— YTOYHEHHUE YPOBHS 3PO3MOHHOIO Cpe3a U MPOCTPAHCTBEHHOIO MOJIOKEHUS
MPEANOIaraéMoro OpyAeHEHUs;

— OIICHKa TNEePCHEeKTUB PYIOHOCHOCTHU Ha TIIyOMHY M Ha (QuaHrax
PYIOIPOSIBICHHUM, TOUCKH CIETIOr0 OPYJAEHEHUS U YTOUYHEHHE MOpP(HOIOrHYecKuX
0COOCHHOCTEH PYIHBIX TEJ IMyTeM KCIIOJIb30BAHUS MIPH YBSI3KE PYIHBIX MOJCCUCHUN
O0COOEHHOCTEH coCTaBa U CTPOCHHUS IEPBUYHBIX OPEOJIOB;

— YTOYHEHHE HalpaBJeHUs JallbHEUIINX padoT.
1.4.2.7. AHajIuTHYEeCKHE HCCIEeT0OBAHUA

JlaGopatopHble ucciaenoBaHusi OyayT mpoBefeHbl B jadoparopun DI'VII
«3ancubreoncremMka»y W 3ananHo-CuOupckoMm wuccienoBareabckoM IeHtpe 3A0
«3CI'Y».

CrexkTpalibHbI aHaM3 OyJeT MPOBOAMTHCS MO MpPoOaM, OTOOPAHHBIM W3
IPOAYKTOB KOpbI BBIBETPUBAHUSA, HA 12 3J€MEHTOB: Mellb, CBUHELI, LIMHK, KOOAJBT,
HUKEJlb, BaHaJIuW, MOJUOJEH, BOJb(PpaM, BHUCMYT, MBIIIBIK, OJOBO, (ocdop.
KomnuectBo mpo6 — 1834 mr. Xumuueckuil aHamM3 MpeaycMaTpUBaeTcs IS
U3YyYEHUs XMMHUYECKOI0 COCTaBa MapraHUeBbIX pyld. B mpobax OyneT ompeneiaeHo
conepkanue Mnygy, Feosu, SIO,, P, Brmara, u. T. 1. Hamedaercs mpoaHaau3upoBaTh
505 npo6. Jlyis KOHTPOJIsE pe3yJbTaTOB MpeaycMaTpPUBAETCsS MOBTOPHBIN aHanmu3 25
po0 u3 pacueta 5% OT oO1ero yncia npod xumudeckoro ananusa. Beero 530 mpo6.
A taxxe 20% npo6 OyayT HanmpaBieHbl HA XUMU4eckuil aHanus. [lerporpaduueckue
U MHUHEpaJOrMuyecKUe HCCIIEeOBaHUS MpEeayCMaTpUBAIOTCS ISl  JIMarHOCTUKHU
oOpa3oBaHMii  KOpbI  BBIBETPHBAHHS,  W3YUYCHHUS  CTPYKTYpPHO-TEKCTYPHBIX
OCOOCHHOCTEM MapraHieBbIX Pyl U HUX MHHEpajIbHOro cocTaBa. [IpoexkTupyrorcs
CJIEyIOIIKEe BUbI U 00BEMBI PaldOT:

— uzrorosiyienue num@os — 100 mwr.;

— u3rotosiieHue annumdos — 10 mT.;

— cokpatieHHoe onucanue nudos — 100 mT.;
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— COKpaIeHHoe onucanue annngos — 10 m.;

— PEHTTE€HO-CTPYKTYpPHbIN aHanu3 — 20 mpoo

C nenpro U3y4eHMs XapakTepa pacupeieseHuss MapraHEBbIX BaJlyHUYaThIX U
CaXHUCTO-BAJlyHUATbIX  pyJI IO  KjJaccaM  KPYNMHOCTH  IpeaycMaTpUBaeTCs
(pakMOHUPOBAHKE AEIIOBUAIBHOTO MaTepHaIa.

KoHnTpoJb aHajuTHYecKuX mpoo.

Onenka kadecTBa JIaDOpaTOPUM TMPOBOAMUTCA IYTEM T'EOJOTUYECKOTO
KOHTPOJISI, KOTOPBIM IMOApa3JesieTcss Ha BHYTPEHHUM, BHEIIHUN U apOUTpaKHbIH,
71100 OCYIIECTBIISATH IO CTAHIAPTHBIM 00pa3Iiam.

BHyTpeHHUII KOHTpPOJIb BBINOJHSAETCS B OCHOBHOM J1TaOOpaTOpUU IIyTEM
HNOBTOPHOI'O aHajau3a 3alM(pPOBAHHBIX MPOO, IPU 3TOM aHAIU3 KOHTPOJBHBIX MPOO
JOJKEH BBINIOJHATHCS 1O TOW K€ METOAMKE MO KAaKOW aHaJIU3WPOBAIUCH PSIIOBHIE
POOHI.

BHewHuil KOHTPOJIb MPOBOJAT B 1a00paTOpUH, YTBEPKIECHHON B KauyecTBE
KoHTpoJibHOM MIIP. Ha BHEIIHUI KOHTPOJIb OTHPABIISIFOT TOJIBKO T€ MPOOBI, KOTOPHIE
IIPOLLIN BHYTPEHHUI KOHTPOJIb.

Marepuan KOHTPOJIBHBIX MpoO oTOMpaeTcss u3 IyOJMKATOB PAIOBBIX MpPOO.
KoHTponb A0mKEeH NpOBOAUTHCSA €XKEKBApTaJIbHO JHOO €XKEMECSUYHO MPH OOJIBIIOM
KOJIMYECTBE MPOO.

OO0BbeM KOHTPOJBHBIX TIPOO JIOHKEH OO0ECHeYUTh MPEeACTABUTEIHLHOCTh
BBIOOPKH 110 KaXXA0MY KJIACCy COAEPM aHUM U EPUOAY Pa3BEIKH.

[lo pe3ynapTaTaM BHYTPEHHETO KOHTPOJIA JJIS KaXKJOTO Kjacca COAep KaHH
BBIYHCIIIETCSI OTHOCUTENbHAS CpPEIHEKBAAPATUYECKAs] MOTPEIIHOCTh E€IUHUYHOIO
ompeneneHus. B gaHHOM  ciayyae  OTHOCHUTENBHAs — CPEAHEKBAJpaTHYECKas
MOTPEUIHOCTh ~ XapaKTepU3yeT BOCIPOU3BOAUMOCTb PE3YJIbTATOB  OIpPEACIICHUS
JAHHOTO KOMITOHEHTA.

[Ipy HanMuMM 3HAYMMBIX CHCTEMATHYECKUX PACXOXKIECHUN IPOBOJUTCA
apOUTpaKHBIA KOHTPOJIb. Ha apOuTpakHBIN KOHTPOJIh HAMPABIISIIOT aHATUTUYECKUE
nyOnMKaThl PSAOBBIX MMpOoO, MO KOTOPHIM HMEIOTCA PE3yJIbTaThl BHEIIHUX

KOHTPOJIbHBIX aHAJIU30B.
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Ha kouTtpose Hanpasasiercs 30...40 npo0 1o KaxaoMy Kiaaccy COAep:KaHui u
nepuoay paboThl OCHOBHOM J1a00paToOpuu, MO KOTOPHIM BBISIBJICHBI CHCTEMATHUECKHE

PaACXOKIACHUA.

1.5. Meroauka, 00beMbl M yCJI0BHA NMPOBeeHUsI OYPOBBIX pa3Beq0YHbIX
paodor

1.5.1. Meroauka nposeaeHust 0ypoBbIX padoT

[IpenycmarpuBaercss OypeHHME [IBYX THIOB CKBaXKMH: | — HaKJIOHHBIX
KOJIOHKOBOTO OypeHHsI UIsl BCKPBITHA PYIOHBIX TE€JI W MHHEPAJU30BAHHBIX 30H
MHOUWIBTPAMOHHBIX PYyHd; 2 — BEPTUKAIBHBIX CKBAXXUH IJIsi BCKPBITHS 3aJexXel
BaJlyHYaThIX MAPraHUEBBIX PY/I.

1. BypeHre HaKJIIOHHBIX CKBaXXUH OyIeT MPOBOAUTHCS OypOBOM YCTaHOBKOM
YKB 200/300 C nox yriaom 70...80°, ¢ 11e1bk0 MOJCEUSHUS PYAHBIX TEJ HA TIIyOHUHE
no 100 M, ompeneneHuss KayeCTBEHHBIX M KOJMYECTBEHHBIX XapaKTEPHUCTHK PYA.
CxBaxkunbl OynyT npoxoauTsh nmo Bocbmu npoduismu (11, 111, TV, V,VI, VII, VIII,
IX), npoctuparonuecs ¢ 3anajga Ha BocTok. KonnuectBo — 16 npu cpennelt riryounne
Oypenust 60 M. bypeHre HaKIIOHHBIX CKBAKHUH B CIIOKHBIX I'€0JIOTMYECKUX YCIOBUSIX
10 TPEIIMHOBATHIM MUHEPAIN30BAHHBIM KBapiuTaM 1o nopoaam IX...XI xareropwii
c 6onee 80 %-upIM BBIXOJOM KepHa. CKBaXKMHAMH MpEyCcMaTpUBAETCs Mepe0ypuTh
pYIHBbIE T€Ja W MHUHEPAIM30BAHHBIE 30HBI HAa MOJHYIO MOIIHOCTh C YriayOKOW BO
BMeEIIamue nopoasl Ha 5 M. HauanbpHbiil auametp OypeHust 76 MM, OCHOBHO#M 59
MM (MCXOJIl U3 KaTeropuu Mopoj o OypuMOCTH U BbIxoJa kepHa). [lo okoHuaHuio
OypeHusi CKBaXUHBI M M3BJICUEHUS W3 Hee oO0cagHbIX TpyO Oyner Npou3BeneH
JMKBUIALMOHHBI TaMIIOH&X TJIMHUCTBIM PAcTBOPOM. MecTa 3all0)KEeHMsI CKBa)KMH
OyIyT yTOUHATHCS MO PE3yJIbTaTaM FOPHO-IIPOXOIYECKHUX U Te0(PU3NIECKUX padoT.

2. bypeHue BepTHKaIbHBIX CKBAKMH OYJIET OCYIIECTBISATHCA C IIEJIBIO
BBISIBJICHUS HA IUIOIIAN Pa3BUTHUS NEPEOTIOKEHHBIX POIYKTOB KOP BBIBETPUBAHHUS
3aJieed BaJlyHYAThIX MApraHLEBbIX Py, OMNpPEAENeHUs HMX KAaYeCTBEHHBIX H
KOJIMYECTBEHHBIX XapaKTEPHUCTHUK.

Mecra 3aokeHUsI CKBaXUH OyIyT KOPPEKTHUPOBATHCS MO pe3yJbTaTaM

Jlucm

Ar1-2069305-21.05.03-6C-3111-2017-01

N3m.

39

Jluecm Ne dokym. lNodnucsk |dama




OTIePEXKAIOMUX MPOPIIBHBIX TEOPU3NIECKUX HCCICTOBAHUN M TEKYIIUX T€0JI0Tr0-

MOMCKOBBIX PadoT.

CkBaxxunbl OyayT npoxoauts o cemu npodumsm (I, 11, 1L, IV, VII, VIII,

[X), opueHTHpOBaHHBIM C 3amajga Ha BOCTOK. KomnuecTBo CkBaxMH — 14, mpu

cpenneid rimyoune Oypenus 50 m. CkBaXMHaMU MpeaycMaTpuBaeTcs MnepedypuTh

PYAHBIC 3AJICKH HaA ITOJIHYIO MOIMHOCTL C ymy61<0ﬁ BO BMCHIAOIINC ITOPOJBI.

Tabnuna 1.2 — IIpoxoaka HaKJIIOHHBIX CKBaXHH Ha yyacTke CyHrai

HJXQI Hpoj(\fnnﬂ Ne ckBaxunbl | ['myOuna, M Lenb OypeHus: CKBaXKMHbBI
1 C301 70 IToaceuenune 3anexxu Mn pyn M31
2 vV C302 60 [Tonceuenwne 3anexxu Mn pyn M3I1
3 C3001 140 ITonceuenne 3anexxu Mn pyn M3I1
C303 60 [Tonceuyenwne 3anexu Mn pyx M3III
4 C304 55 [Tonceuenne 3anexxu Mn pyn M31
5 Vi C305 60 [Tonceuenune 3anexxu Mn pyn M3I1
6 C306 60 [Tonceuenne 3anexxu Mn pyn M3IIT
7 VII C307 60 ITonceuenne 3anexxu Mn pyn M3I1
8 C3003 60 Iloaceuenne 3anexxu Mn pyn M3III
9 VIl C308 50 ITonceuenne 3anexxu Mn pyn M3I1
10 IX C3006 50 [Tonceuenune 3anexxu Mn pyn M3I1
11 C3007 50 [Tonceuenne 3anexxu Mn pyn M3IIT
12 V; C309 65 ITonceuenwue 3anexu Mn pya M3I
13 C310 70 ITonceuenne 3anexxu Mn pyn M3I1
14 i C3009 60 [Tonceuenwne 3amexu Mn pyx M3
15 C311 65 [Tonceuenne 3anexxu Mn pyn M3I1
C312 70 [Tonceuenne 3anexxu Mn pyn M31
16 I C3011 140 [Tonceuenne 3anexxu Mn pyn M3I1
C313 65 ITonceuenne 3anexxu Mn pyn M3I1

Tabnuna 1.3 — IIpoxoka BepTUKAIBHBIX CKBOKUH Ha yuacTke CyHraii

i\fi{ HpOJ(\fI/IJ'ISI Ne ckBaxunsl | ['mybuna, m enb OypeHust CKBayKUHBI
1 VIl C3002 40 BcekpeoiThe 3anexu Mn pyn M3I
2 Wl C3004 50 Bcekpreitue 3anexxu Mn pyg M31
3 IX C3005 40 Bcekpritue 3anexu Mn pyn M31
4 \Y/ C3008 50 Bcekpeitre 3anexu Mn pyn M3IIT
5 i C312 40 BcekpeiThe 3anexeit BaryH4ateix Mn pyn
6 C3010 50 [Tonceuenune 3anexu Mn pyn M3III
7 I C314 35 BckpeiTre 3anexeit Mn pyn
8 C3013 30 BcekpeiThe 3anexeil BaryH4aTteix Mn pyn
9 I C3014 30 Bcekpeitre 3anexu Mn pyn M3I1
10 C3015 30 Bcekprite 3anexxu Mn pyn M3IIT
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O0ocHOBaHME IVIOTHOCTH Pa3BeJ0OYHOM CeTH M eé OPHEHTHPOBKH.

OneHoyHast cTafusl TeOJOropa3BelOYHBIX paboT OyAeT MNpPOBOIUTHCS HA
HEHTPAIBHOM Yy4YacTKe, OOBEKTaMHM H3YyYEHUS U OLEHKHU CIYKaT MPOAYKTUBHBIC
30HBI, a DJIEMEHTAMU WX T€OMETPHU3allUM U OLEHKU — OTJEIbHbIC MPOJYKTHUBHBIC
3alexu, B 00beMax KOTOPBIX 3amachl OIEHUBAIOTCS IO TOJICYETHBIM OJIOKaM
OTpaHUYEeHHBIX pa3mMepoB. Ha Tepputopun npenmecTBeHHUKaMU ObLITU BbIJICICHBI 2
PYIHBIX y4acTKa.

Pyanbie Tena oOnamaroT cieayromumu mnapamerpamu: Ha CyHraiickom |
PYIHOE TEJIO TO MPOCTHUPAHHUIO MPOCIEKEHO YeThIpbMs mpoduismMu Ha 250 M, 110
nagenuto Ha 40...60 M, cpenHsisi MomHOCTH pynHoro tema — 15 m. Cpennee
coJiep>KaHre OCHOBHBIX KOMIIOHEHTOB — Mapranua — 6,9 (ot 3,5 no 41%), xene3a —
3%, nByokucu kpemaus — 83%.

Ha Cynraiickom Il pyaHoe Teno mpocieKeHO MO MpocTupaHuto Ha 70 M,
cpeaHsiss MomHOCTh — 18 M. CpenHee cojiep)kaHre KOMIIOHEHTOB: Mapraniia — 12,6%,
xene3a — 3,7%, nByokucu kpemHus — 62,5%.

Ucxons w3 Mopdosiorn ¥ BHYTPEHHETO CTPOCHUS PYAHBIX — Tel,
MECTOPOKIEHUE OTHOCUTCS KO 2-1 TPYIIIE 11O CIOKHOCTH CTPOEHHS.

[TosToMy mOpoxoAKa MAarucTpajbHbIX M KOPOTKHUX KaHaB OCYLIECTBIISIETCS
BKpecT mnpoctupanus 3anexeidl depes 100...50 M um r1iy0oKkHe TIepeceucHHs
CKBROXWHAMH: 1O TpoPUIsIM pacHoyioKeHHbIM Yepe3 150 M, CKBaKUHBI

pacnonaratorcsa yepe3 100 m Ha rimy6uny 100...300 M (pekomennaruu ['K3).

1.5.2. O0ocHOBaHME METOAA MOACYETA 3aNACOB MOJIE3HOI0 HCKOIIAeMOr'0

Pacuer nporHo3HbIx pecypcoB NpOBOIST MPSIMBIM METOZOM 110 hopMyJIe:
Q=V=xD=xC, 4)
rae Q — MpOrHO3HBIC PECYPCHI, T;
V — HpOTHO3UPYEMbIil WM H3MEPEHHbII 00beM 00BEKTa, M,
D — nporno3upyemasi Wi U3MEPEeHHas! INIOTHOCTh MOPOJT 00bEKTA, T/M;
C — coneprkaHue MoJIe3HOT0 KOMITIOHEHTA Ha €IMHUITY MaCCHhI, T/T.

[Iporno3upyembliii 00beM BBIYUCISIETCS IO (popmyIie:
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V=Ly*xL,*L,umV =S =xH, (5)
rae Lx, Ly, Lz — nporao3upyemas uiam u3MepeHHasi IpOTSKEHHOCTh OLIEHUBAEMOIO
o0bekTa o npoctupanuio (LX), mo magenuto (LY) u MoraocTH (LZ);

S — momank MPOrHO3a;
H — rimy6Guna nporHo3a.

[IpousBenenue JIMHBI 00BbEKTA IO MPOCTUPAHUIO HA JUTMHY 1O MaJCHHUIO U Ha
€ro MOIIHOCTh XapaKTepu3yeT 00beM MPSIMOYTOJILHOTO Mapaiesienumneaa, KOTOPbIM
JUTSL YTIPOIICHMS 3aMEHsIETCsl 00beM JIEUCTBUTENILHOTO Tejia M0JIE3HOTO UCKOMaeMOT0.
Jlnst pacyera oObeMa MOJIE3HOIO MCKONAEMOI0 HAa PAHHMX CTAAHUAX padOT MOXKET
OBITH MCIIOJIB30BAaHO MpaBUiio ['yBepa (OKOHTYpUBaHUE PYAHOTO Teja Ha TIIyOUHY 11O
THUITY TPEYTOJIbHUKA UITU TIPSIMOYTOJILHUKA).

KadecTBO MpOTrHO3HBIX pECcypcoB ompeAensercs Jud0 1O JaHHBIM
orpoOoBaHMsl, MO0 MO aHAIOTUU C XOPOIIO U3BECTHBIMH 3TaJTOHHBIMU OOBEKTAMHU.

Yuacmox Cyneau.

[lapameTpsl Uil OLEHKM TPOTHO3HBIX pecypcoB pyaHoro Tena |I-1
CJEYIOIINE: MPOTHKEHHOCTh PYJIHOrO Tena — 250 M, cpeaHss MOIHOCTh — 12,3 M,

riyonHa oueHku — 50 M, yebHbIN Bec pyasl — 3 /™,

Qp; =250M*12,3M*50 M * 3— % 0,5 = 230 ThIC. T.

T
M3

[lapameTpsl [ OLEHKM MPOTHO3HBIX pecypcoB pyaHoro Ttena |l-1
CIEYyIOIINE: MPOTSHKEHHOCTh pyaHOro Tena — 350 M, cpeausst MmouHocTh — 10,4 M,

riiyorHa oueHkd — 50 M, yenbHbIN Bec pyasl — 3 /™,

Qp; =350M*104M*x50M *3— % 0,5 = 273 ThIC. T.

T
M3

[TapameTpsl UIsi OLEHKM MPOTHO3HBIX pecypcoB pynHoro Ttena |l1-1
CIEYyIOIIKE: MPOTIKEHHOCTh PyAHOTO Tena — 360 M, cpenHsiss MOUIHOCTh — 9,8 M,

TITyOHHA OLEHKU — 75 M (CKBaXHHa 26), YIACIbHEIHA Bec PyIbl — 3 T/M".
T
Qp1 =360M*9,8M*75M * BF* 0,5 = 397 ThIC. T.

Bcero mnporHo3nbie pecypcbl kateropuu P;  CyHraiickoro ywacTka

coctapisroT 0,9 MIH. T.
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Jns  Bcero CyHraiickoro ydvacTka OIIEHKa [MPOTHO3HBIX PECYpPCOB
UHOUIBTPAIMOHHBIX Py 10 Kateropun P, mpoBeaena mo gopmyse:
Q=Lxm=xhxd=xkj, (6)
rae Q — IporHo3HbIe pecypekl Mo kareropuu Po;
L — cymmapHas npotsskeHHOCTh pyaHbIX 30H I, I, 11 (12 xm);
M — cyMMapHas CpefHsisi MOIHOCTh PYJAHBIX Ted (16 M);
h — rryouna onerku (50 m);
d — yaeasHast wIoTHOCTH (3 T/MY);
K; — ko3 dunment nocroseproctu (0,55).
Qp, = 12000 * 16 * 50 * 3 0,55 = 15,84 MJH.T.
OreHKa MPOTHO3HBIX PECYPCOB BATYHUYATHIX MapTaHIIEBBIX PY/I IPOBEICHA 110
kateropuu P; o dhopmyiie:
Q=L*xmxbxqxky, (7)
rne Q — mporHo3HeIe pecypcesl 1o kareropuu Pg;
L — npoTsHKEHHOCTh PYIHBIX 3aIeKel (8 KM);
M — cyMMapHas CpeaHsisi MOIIHOCTb PYJHBIX 3asexei (15 m);
b — mmpuHa pyasbix 3anexeit (700 m);
q — cozeprkaHie BaayHIaThIX py (300 kr/m’);
K;; — koo dunuent nocroseproctu (0,4).
Qpz = 8000 * 15 %700 % 0,3 * 0,4 = 10 MJIH. T.
CyMMapHble MPOTHO3HBIE pecypchl MHOUIBTPALMOHHBIX Pyl CyHraiickoro
yuactka kareropuit P; u P, — 16,14 manH. 1. IIporHo3nbie pecypchl BayHYaTBIX

MapraHueBbIx pya kareropun P; — 10 mutH. T.
1.5.3. I'eostoro-rexunuyeckue ycjaoBus OypeHHsi CKBAKUH

JUiss Toro 4ToObl MakcMMaibHO 3(PGEKTHUBHO OCYIIECTBIATh OypeHue
CKBa)KUH HEOOXOMMO 3HATh (PU3MKO-MEXaHMUECKHE CBOMCTBA TOPHBIX MOPOJ, a TaK
e MX TMOBEACHUE MPU pa3pylIEHUU. DTU CBEICHHUS HYXHBI IJIs BbIOOpa OypoBOTO
o0opynoBanusi, [IPU, pexumubix mnapameTrpoB Oypenus. CnegoBaTenbHO, MpU

IMPOCKTUPOBAHUHN CKBAKMHBI BaXHO OIIPCACINTD OCOOEHHOCTH T'€0JIOTHYECKOIO
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CTPOCHHUSI MECTOPOXKJCHUS, YCPEIHEHHBIM TEO0JOTHUYECKUU pa3pe3 NPUBEICH B

tabimue 1.4.

Ta6nuna 1.4 — YcpeaHeHHBIN T€OJOTHYECKUN pa3pe3

Mopor I'nmy6una | Kareropus nopoamno | MomHOCTh
M1OJIOIIBBI OypuMocT ciost
[TnoTHBIC CYTIIMHKH, TIMHBI 4 11 4
KBapuuThbl CKpBITOKPUCTATUINYECKHE
WHTEHCHUBHO TPEIIMHOBATHIC C TIPOKUITKAMHU 54 Xl 50
KBapIa
Munepann3zoBaHHas 30Ha IPEICTaBICHA 84 X 30
KBapIIMTaMU C MTPOXKHUIKAMH KBapIa
Pynnble 3anexu, npeacTaBieHHbIe PYAOH
94 IX 10
Mn
Munepann3zoBaHHas 30Ha IPEICTaBICHA 104 X 10
KBapIIMTAMU C MTPOKHUIKAMH KBapIa
KBapuuThl CKpBITOKpUCTAITHYECKHE
MHTEHCUBHO TPELIMHOBATHIE C IPOKUIKAMU 140 Xl 35
KBapua
Jlucm
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2. TEXHOJIOT'UA U TEXHUKA ITPOBEJEHUSA BYPOBBIX PABOT
2.1. Kpuruyeckuii aHAIM3 TeXHUKH, TEXHOJOTMHM M OPraHHU3AIUH

OypoBBIX pa0doT HA NPeabIIYIIHX ITANaxX pa3BeKNH MeCTOPOKIEHUSA

Ha srane nowuckoB Obuto mpoiiaeHo mnopsaka 100 ckBaxudH. CoopyxeHue
CKB&)KHH OCYIIECTBIISUIOCH MEPEBUKHBIMU OYPOBBIMH YCTAHOBKAMHU, OCHAIIICHHBIMU
crankamu CKb-4 wimm CKB-5, CMOHTUPOBaHHBIMM BMECTE CO 3/IaHUEM,
AJIEKTPOCHAOKEHUE OCYIIECTBIIOCH OT MEPEABMKHON AU3ETHHON JIEKTPOCTAHITHH.
B kadecTBe MNPOMBIBOYHOM JKMJIKOCTH HCIOJIB30BAJNCSA TJIMHUCTBIA PacTBOD,
MPUTOTaBIMBaeMbIi Ha MecTe OypeHus. [Ipumensemoe 000pyIOBaHHME ITO3BOJISIIO
noyyath Beixoj kepHa 70...80 %, uTo He Bcerzia ObUIo TOCTATOYHO JJIsl MPOBEICHHUS

ITOJIHOLCHHBIX I'COJIOTHYCCKHUX HCCHGHOB&HHﬁ.

2.2. Bp10op cnocoda OypeHus1 CKBAaKUH U CIOC00a yAajeHUs1 MPOAYKTOB

pa3pylieHHs OPO/J NpPU OypeHuun

OcHoBHBIE (hakTOphI MpU BeIOOpE criocoba OypeHusi, 00OpyAOBaHUSA U BCEX
TEXHUUYECKUX CPEJICTB — Ie0JOoTrhYecKue ycyioBusi OypeHus ((pu3mKo-MEeXaHUUECKUE
CBOMCTBA MOPOJ, HAJIWYUE B pa3pe3e 30H OCJIONKHEHWH, CTENEHH WHTEHCUBHOCTU
BOJOIPUTOKOB), IIyOHHA, TUaMeTp U MpopUiIb CKBAXKUHBI, TeOrpapuuecKue ycaoBus
pa3MenieHnst 00beKTa Pa3BeIKU.

Bribpats crmoco® OypeHuss MOXXHO TakXe HAa OCHOBAaHHHM aHalu3a
CTaTHUCTUYECKOTO MaTepHualia o paHee mMpoOypeHHbIM CKBaXuHamu. Ecin Ha maHHOM
o0BeKTEe paHee He OypuIUM HU OJHOW CKBaXKUHBI, CrOco0 OypeHusi BBIOMpAIOT C
ydeToM HH(POpMAllMM M OMbITa OypeHHs IO APYrMM palloHaM C aHaJOTHUYHBIMH
r€0JIOTMYEeCKUMHU YCIOBUSMHU.

B Hacrosiiee BpeMsi OCHOBHOM 00BEM pa3BeIOYHOIO KOJIOHKOBOTO OYypeHHs
BBITIOJHSCTCS]  BpallaTebHBIM  CIIOCOOOM TIPH  TMOMOIIM TBEPAOCIIABHOTO H
aJIMa3HOT'0 MOPOIOPA3PYIIAIOIIETO HHCTPYMEHTA.

Hcxons u3 clieayomux yCIOBUMI:

— OypeHue BeJeTCs ¢ 0TOOPOM KEpHa;
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— "HeOoupIas rimyouna Oypenus (1o 150 m),

11€71€CO00pa3HO BHIOPATh BpAIIATEIbHBIN CTIOCO0 OypeHHS.

BypeHI/Ie CKBa’>XHNH 6y,Z[eT OCYHMCCTBIIATHCA C IIPUMCHCHUCM I'HAPABIINYCCKOI'O

crnocoba yAaJeHWsT TPOIYKTOB pa3pylIeHUS C TPSIMOM CXEMOW ITUPKYJISAIHAHA

(pucynok 2.1),
IPOMBIBOYHOM KHMIKOCTH Yepes3

OYHIIIAETCS OT IIIaMa, MomnagaeT 00paTHO B 3yMII} U UK TOBTOPSETCS.
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Pucynok 2.1 — CxeMa UMpKyJIAIUU TPOMBIBOUHOM KUJKOCTH: 1 — CallbHUK-BEPTIIIOT;

2 — OypuJibHBIE TPYOBI; 3 — CTEHKH CKBa)XHHBI; 4 — HallpaBJIeHUE MOTOKA

IIPOMBIBOYHOM JKUJIKOCTH; 5 — TUAPOLMKIOHHAS YCTaHOBKA; 6 — 3ymId; 7 — Hacoc

2.3. Pa3padoTka THIOBBIX KOHCTPYKLMIA CKBAKUH

2.3.1. OnpeneseHne KOHEYHOT0 TUAMETPA CKBAKUH

MuHMMaIBHBIR JUaMeTp CKBaKWHBI BBIOpaH, McXonas u3 Taomuinl 2.1. Tak

KaK IIOJIC3HBIM HCKOIIa€MBbIM CYHFaﬁCKOFO pPYAOIPOSABICHHUA SBJIACTCA MapraHel, a

ATO YEpPHBIA METAILJI, TO MPUHUMAEM MUHUMAJIbHBIA JUaMeTp CKBaXUHBI 36 MM. Ho

U3m.
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TaK KaK MbI JOJDKHBI IMETh 3arac Ha Cydal aBapuu, TO IPUMEM KOHEYHBIM AUaMETP

CKBAXHMHBI 59 MM, M B Cily4ae NpUXBaTa WIM JIPYroil aBapUHOW CUTyallud MbI

CMOKEM TPOIOKUTH OypEeHHE HHCTPYMEHTOM C TUaMETPOM 36 MM.

Tabnuna 2.1 — PekoMenganuu 1mo MUHUMAIBHO JOMYCTUMBIM TUaMETpaM KepHa B

3aBUCHUMOCTH OT ITOJIC3HOT'O UCKOIIACMOI'O U XapaKTCpa €ro pacrpCcaCcICHUA

I'pyn-
mna

Xapakrep
pacnpezneneHus
KOMITOHEHTOB

XapakTepucTUKa MECTOPOKACHUMN U
TIOJIE3HBIE HCKOTIaeMbIEe

MuHuMaIbHO
JIOITyCTUMBIN
JIMaMeTp KepHa, MM

Junamerp
ITPU, MM

Becpma
PaBHOMEPHBIN

Hawnboiee BeICpKAaHHBIC
MECTOPOKACHUS YSPHBIX METAJLIOB,
XUMHYECKOTO0 ChIpbsl. [loaBmstoree

MECTOPOXKICHUE YIS U TOPIOYNX
CIIaHIICB

22

36

HepaBHomepHBII

ITonasigroiiee OOJBIIHHCTBO
MECTOPOKAEHUN LIBETHBIX METAJIJIOB.
HekoTopsie MECTOPOKICHUSI HUKEJIS,
PEAKUX METAIUIOB, 30710Ta. CIOXKHBIE

MeCTOpO)KIlCHI/IH IIOJIC3HBIX MCKOIIACMBbIX
rpynnsi [

22...32

36...46

Becpma
HEpPaBHOMEPHBIN

BonpmMHCTBO MECTOPOXKACHUNA PEAKUX,
HEKOTOPBIX LIBETHBIX U 0JIATOPOIHBIX
METaJIJIOB; HAaUOO0JIee CIOKHBIC 10 opme
1 HAPpYIICHHBIC MECTOPOKACHNA IBETHBIX
METaJUIOB, HE Bouleaue B rpymnmy 11

32...42

46...59

Kpaiine
HEpaBHOMEPHBIN

Mernkure 1 BecbMa HapyLIEHHbIE
MECTOPOXKIACHIUS PEIKUX U 07arOopOIHBIX
METAJJIOB C OYEHB CIOKHBIM
pacrpeneneHueM KOMIIOHEHTOB;
MECTOPOXCHUS, HE BOIIEAIINE B TPYIIIIBI
I...1

42...60

59...76

UX NpeAyNpexIeHUI0

2.3.2. OnpenesieHne NHTEPBAJIOB OCJI0KHEHUIT U BLIOOP MepPONIPUATHH MO

VYyuteiBass TOT (Qakt, yto HHTEpBaT 5...140 M CHOXEH YCTONYMBBIMU

OpOJaMu, PallMOHATIHFHO 00CAXKUBATh CKBXKHHY TOJILKO B HHTEepBasie 0...5 M (Ha 1 M

yrayOJsiach B TBEPAbIE TOPOJbI).

pasMbIBaHUSA YCTbA CKBAKUHBIL.

KoHcTpykiusi CKBaXKMHBI IPUBEIEHA HA PUCYHKE 2.2,

JlanHbIi MHTEpBad HEOOXOIUMO 3aTaMIOHUPOBATH, YTOOBI HE JOMYCTHUTH

U3m.
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Pucynok 2.2 — KoHCTpyKIIUsI CKBa)KUHBI

['eonoruueckuid paspe3 CJIOKEH TPEIIMHOBATBIMU MOPOJAaMHU, KOTOpPbIE
CHOCOOCTBYIOT BO3HMKHOBEHMIO Pa3jIMUYHBIX OCIOXHEHHH npu Oypenun. K takum
OCJIO)KHEHHSIM MOKHO OTHECTH MOTEPIO0 OYPOBOTO pacTBOPa M MOJKIUHBI.

C motepeit OypoBOro pacTBOpa pPEKOMEHAYETCS OOpOThCS C MOMOIIBIO
NPUMEHEHUSI TIIMHKUCTOro0 OypoBoro pactsopa. OH OyaeT o0pa30BbIBATH MIMHUCTYIO
KOPKY Ha CTEHKaX CKBa)XMHBI, KOTOpasi HE TIO3BOJIUT OYPOBOMY pacTBOPY MPOHUKATH
B IUIACTHI.

C caMmo3aKkIMHUBAaHUEM KEpHa B KOJOHKOBOM TpyOe mpejaraercs 00poThes ¢
NOMOUIbIO MMPUMEHEHHS KOJIOHKOBOI'O CHapsAa crenuanbHo koHcTpykiuu — CCK-
599B. JlanHoii mpoOiieMe TMOCBAIIECH CIENHUATBHBIN pa3fell Mpoekra u Oosee

nopoOHOE OMHMCaHUE PEIIeHUs 3TOW MPOOIEMBbI OCBALICHO B HEM.
2.4. Bo10op 0ypoBoii yCTAHOBKM M OYPHJIbHBIX TPYO

Bbyposas ycranoBka YKb-200/300 C npennasnauena nist 0ypenus 10 300 m

alMa3HbIMM KOPOHKAMHU JUaMeTpoM 59 MMm. TexHUYEeCKHEe XapaKTEpUCTHKU JTAHHOU
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YCTaHOBKH MpuBeaeHbl B Tabnuie 2.2. JlanHas OypoBasi yCTaHOBKA KOMILIEKTYETCS
crankoM CKbB-200/300, koTopbIii IMEET MIMUHACIBHBIA BpaIIaTelb C XOI0M MOJa4H
— 500 MM. Yron HakJioHa MaudTbl OypOBOM YCTAHOBKH — JI0 60...70°. Yacrora
BPAILCHHS PEryIMPYETCS CTYIICHYATO B auanasone 140...1580 mua™ [1].

Tabnuna 2.2 — Texandeckas xapakrepuctrika ycranoBku Y Kb-200/300 C

ITapameTpsl

3HaueHUs MapaMeTpPOB

I'my6una Oypenus, m:

TBEPAOCILUIABHBIMH KOPOHKAMU 200
aJIMa3HbIMU KOPOHKaMH 300

JlnameTp CKBaKHHbBI, MM:
HaYaTbHBIN: 132

KOHEYHBII:
TBEPOCIUIABHBIMU KOPOHKAMHU 93
aMa3HBIMU KOPOHKAMH 59
Hduamerp OypritbHBIX TPYO, MM 50
70...90

Yron HakI0HA BpamaTens (0T TOPU30HTAIH), TPaTyC

YacroTa Bpamaresns, 00/MuH:
| tnanazon
II nnanasox

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

MaxkcumanbHoOe ycuiue nogayu, kKH:

BHU3 30
BBEpX 40
JlnuHa xoma mojgadu, MM 500
Jlebeoxa
I'py3ononseMHOCTh Ha Kproke, kH:
HOMUHAJIbHAs 20
MaKCHMalbHas 32
CkopocTh TIoJIbeMa cHapsijaa, M/C:
MUHUMaJIbHAas 0,39
MaKCUMaJIbHAs 6,00
JnuHa cBeun, M 6,2
Bricora MauTeI, M 9,5
Tpybopazeopom
Tun PT-300
ITpuBon I'mnpasindeckuii
MaxkcuManbHbIN Kpy TSl MoMeHT, H.m 220
YacroTa BpaieHusi, 00/MHH 75
140

JlnameTp mpoxXoJHOTO OTBEPCTHS, MM
KoHTponbHO-N3MepUTENBHBIE TPHOOPHI

VYkazaTenb 0CeBOM Harpy3ku, MAaHOMETP
JaBJICHUS IPOMBIBOYHOH XHUIKOCTH, 3BYKOBOM
CUTHAJIN3ATOP NepenogbemMa 0ypoBoro
CHapsaaa, CHETYMK MOTOYaCOB

Tur HaCOCHOM YCTaHOBKHU

HB4-160/6,3

[IpuBoj ycTaHOBKM

Huzens 137E-C2 ¢ BO3IyIIHBIM
OXJIQXKICHUEM U 3aIlyCKOM OT IIyCKOBOT'O

JIBUTATEIIS
MoiusOCTE, KBT 30
["aGapuThbl yCTaHOBKH, MM:
B paboveM MOI0KEHUH 8340%2500x11000
9200x2500x3500

B TPaHCIIOPTHOM IIOJIOXKCHUUN
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[Tponomkenne TabauIs! 2.2

Macca, kr:
KoncrpykTuBHas
C TIOJTHOM 3arpaBKoit

9790
10150

HN3TroTaBJIMBAIOTCA nus3

2.4.1. Bei0op OypuiibHBIX TPYO

bypenne Oyner mnpousBoautbes komiuiekcom CCK-599B. Tpy6oesr CCK

JIETUPOBAHHOU

38XHM co

CIEAYIOITUMU

MEXaHUYECKMMHU CBOMCTBaMH: mpenen Tekydectd — 540 MIla; oTHOcuTenbHOE

yanunenue — 12%. B tabauiie 2.3 npuBeneHbl UX TEXHUYECKUE XapaKTEPUCTUKHU.

Tabmuua 2.3 — Texunueckas xapakrepuctiuka 0ypuiabHbIX Tpyo CCK

[TapameTpsl CCK-59
HduameTp TpyOBI, MM:
HapY)KHBIN/BHYTPEHHUI 55/45,4
ToJmyHa CTEHKHA, MM 4.8
Juna, M 15;3:45
Macca 1 M, kr 6
Tun coennueHus Tpyba B TpyOy
Martepuan TpyOs Cranp 38XHM
3a3op MexXIy OypHIBEHBIMU TPyOaMu M CTEHKOH 29
CKBa)XUHbBI, MM '
Kpusuzna TpyOsl, MM/M 0,3

Tun pe3p0sl

Cnabokonndeckas (1:32) TpamenenganpHas

Iar pe3p0b1, MM

8

BricoTa mpodusi, MM

0,9

2.4.2. BypoBoii Hacoc

Jlist OypeHus CKBa)XKMH Ha JTaHHOM Yy4acTKe BblOepem OypoBoil Hacoc Hb4-

160/6,3, xapakTepuCTUKH KOTOPOTO MPUBEEHBI B TabmuIe 2.4.

Tabnuna 2.4 — Xapakrepuctuku Hacoca Hb4-160/6,3

[Tapamerpsl

Bypogoii Hacoc Hb4-160/6,3

Tum sacoca

[InyH>XepHBbIi

Ilonmaua, i1/MuH:.
¢ mwiyrmxkepom @ 70 mm

20; 25; 50; 95; 162

¢ IyHkepom @ 45 mm 8; 10; 22; 40; 65
Jaenenue, Mlla 45..6,3
JuamMeTp miyHXepoB (BTYJIOK), MM. 45; 70
Umcno miyHXepos, IIT. 3
JlnuHa Xo/a IIyH)epa, MM. 90

Yacrora BpalICHUA KOJICHYATOI'O BaJia, 00/MuH

31, 38; 81, 147, 249

U3m.
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2.4.3. Byposas Bbllika (MauTa). BypoBoe 31aHue

Mauta ycTaHOBKHM (PUCYHOK 2.3) MPEACTaBISET COOOM UYETHIPEXTPAHHYIO
dbepMmy, s U3TOTOBJICHUS KOTOPOW HCIOIB30BAHbI YTOJKU U3 HU3KOJIETHUPOBAHHOM
cranu. depma pacronoxkeHa Ha MOCTAMEHTE, BMECTE C KOTOPBIM OHA MOXET OBITh

YCTAHOBIJICHA 110 3a/IaHHBIM YI'JIOM IJISA 6yp€HI/ISI HaKJIOHHBIX CKBA>XHH.

Pucynok 2.3 — Cxema YKb — 200/300C

2.5. BbIOOp TeXHOJOrMYeCKOro OypoOBOr0 HHCTPYMEHTa M pacyer
TEXHOJIOTHYECKUX PeKMMHBIX apaMeTPoB OypeHust

2.5.1. IIpoxoaka ropHbIX MOPO/I

[To mpuBenenHomy paszpe3y (Tabiuia 2.5) BHUIHO, YTO pa3pe3 HMMEET JBa
OJTHOPOJHBIX y4yacTka. bypenue nepBoro yyactka oT 0 70 5 M OyJieT Npou3BOIUTHCA
C HCIIOJIB30BAaHWEM OJIMHAPHOTO KOJIOHKOBOTO CHapsAla W ABYX KOpOHOK: 0...4 M —
KOpoHKOW M5 nmmamerpom 76 MM, 4...5 M — koponkou 0214 nuamerpom 76 mwm.
[Tpoxonka BTOporo ywactka Oynaer ocymiecTBisiTbess komiuiekcom CCK-599B c
kopoHkoi K-09M2I' nuamerpom 59 mMm u pacmmputreneM PCA-1. TexHuueckas
XapaKTEepPUCTHKA KOMIUJIEKCA W KOMIUIEKT [IOCTaBKM OyIayT TMIpUBEIEHBI B

CIICIHHUAJIbHOM pPa3acic IpocCKTa.
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Tabmuma 2.5 — YcpeaHeHHbIN reoIornaecKuil pa3pes

Toposs! I'myOuna Kareropus nopoa no MoiHOCTb
HOIOIIBBI OypumocTi cIos
[I10THBIE CYTTUHKH, TITUHBI 4 Il 4
KBapIuThl CKpPBITOKPHCTATITMYECKHE
MHTEHCHBHO TPEIINHOBATHIE C MPOKMIKAMU 54 Xl 50
KBapIa
MuHepanu30BaHHas 30Ha IIPECTABICHA 84 X 30
KBapIUTaMH C MPOKUIIKAMHU KBapla
Pynuble 3anexu, npeacrapieHHbe pyaoid Mn 94 IX 10
MuHepanu3oBaHHas 30Ha peACTaBIeHa 104 X 10
KBapIUTAMH C IPOXKMIKAMH KBapIa
KBapuThl CKpPBITOKPHCTATITMYECKIE
MHTEHCHBHO TPEIINHOBATHIE C MPOXKUIKAMU 140 Xl 36
KBapIa
HpI/IBeIICM HCKOTOPBIC TEXHUYCCKUEC XapaKTCPUCTUKHU KOPOHOK u

PaCHIuPUTCILA OJIA I[EUII)HGIZIHPIX pacucToOB.

Koponka MS5:

JlnameTp HapyKHBIM — 76 MM, BHYTPEHHHUU — 37 MM.

Yucno pedep — 4.
Kopounka 0214:

JluameTp HapyKHbII — 76 MM, BHYTPEHHHI — 58 MM.

Yucio cekTopoB — 6

Koponka K-09U2TI":

JlnameTtp HapyXHbIN — 59 MM, BHyTpeHHHUI — 35,4 MM.

Pacummpurens PCA-1:
Huametp — 59,4 mm.

Taxxe L paCcdCTOB HaM HOHaI[O6$ITCH HCKOTOPBIC CIIPABOYHBIC HTAaHHBIC

(Tabmua 2.6) [2].

Tabnuma 2.6 — CripaBo4HbIE JaHHBIC JIsI pacyeTa PeKMMHBIX TapaMeTpoB OypeHUs

U3m.

Kareropust ropHBIX V nenspHast Harpyska C OxpyxHast Pacxon mpombiBotHOM
p p Ael Py b Py KUAKOCTH (r, 1/MuH (Ha 1
MopoJI I0 OYPUMOCTH kH ckopocth V, M/c
CM JIaMeTpa KOPOHKH)
VIl 0,6...0,75 4...3 12...8
IX 0,6...0,75 4...3 10...8
X 0,75...0,9 3...2 8.7
Xl 0,9...1,2 3...2 8...6
Xl 1...15 2...1,5 8...6
Jlucm
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[IpousBeneM pacder pPEXUMHBIX MMApaMETPOB [JIsT KAKIOTO HWHTEpBasa
OypeHus.
Koponka M5, untepsai 0...4 M, kareropusi nopoa no oypumoctu — I11.
OceBast Harpy3ka Ha TBEPAOCIUIaBHYIO KOpoHKY Go (kH) ompenensiercs,
UCXOMS M3 KOJIMYECTBA OCHOBHBIX PE3IIOB M M PEKOMEHIYEMOW yIeIbHOW HArpy3Ku
Cy Ha ouH OCHOBHOM pe3err [2, ¢. 43]:
Go = C,m, (8)
Go = 0,55 * 16 = 8,8 kH = 897 kre.

Yacrora BpamieHust KOPOHKH N paccuuThIBaeTcs 1mo Gpopmye [2, c. 43]:
20V,

n = ) (9)

D
201 00

n= 0,0565 =35 MHWH

rae Vo — OKpy’KHast CKOPOCTb KOPOHKH, M/C.

Dy+D y
D, =& er £ cpennmii quamMeTp KOPOHKH, M, (10)

_ 76 MM + 37 MM
¢ 2
Pacxo mpomMbIBOYHOM skuaKOCTH Q ompenensieTcs u3 BelpakeHus [2, c. 43]:
Q = qrDy, (11)

rzae gt — pacxo/i MPOMBIBOYHOM KUJKOCTH Ha 1 cM quameTpa KOpOHKH, JI/MUH;

=56,5MM = 0,0565 m.

Dy — HapyXHBII TuaMeTp KOPOHKH, CM.
Q=10%7,6 =76 1/MuH.

Koponka 0214, untepsad 4...5 M, kateropusi nopoj no oypumocru — Xl.
Ocenas Harpy3ka Go Ha aaMa3HyI0 KOPOHKY pacCuMThIBaeTcs 1o gopmyie [2,

c. 48]:
Go = aC,S, (12)

Go = 0,75 1,15 % 15,5 = 13,37 kH = 1337 krc.

rae o — KO3QQPUIUEHT, YYUTHIBAIOIINA TPEUIMHOBATOCTh M A0Pa3suBHOCTH MOPOJ; IS
MOHOJIMTHBIX ~ MajoaOpa3uBHBIX Topoa o = 1, Juid TPEIIMHOBATHIX H

cuibHOaOpasuBHBIX o = 0,7...0,8;
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Cy — ynenbHas Harpy3ka Ha 1 cm’ paboueil miomaau Topia KopoHku, klla;

. 2
S — pabGouast mTonIaAk TOpIla aTMa3HOW KOPOHKH, CM”.
—pPtrp2 2
s = BZ (D2 - D), (13)
rae Dy u Dg — cooTBeTCTBEHHO, HAPYKHBIA M BHYTPCHHHIA JUAMETPhl KOPOHKH, CM;

S — K03(pPUIMEHT yMEHBIIECHUS TJIOMAIN TOPIA KOPOHKH 3a CUET MPOMBIBOYHBIX

KaHaJIoB; JJ1s OOJIBITMHCTBA aJIMa3HBIX KOpoHOK £ = 0,8, mis 3youateix — S = 0,6.
/[
S=0,8x 2(7,62 —5,8%2) = 15,15 cM?.

YacroTa BparieHus KOpoHKH N (00/MUH) paccuuThiBaeTcs mo gopmyre [2, c.

43]:
= 2% _ 2025 _ 746 06/MMH, (14)
D, 0,067
rae Vo — OKpy>KHast CKOPOCTh KOPOHKH, M/C.
D. = DHz;DB — CpeaHUN quaMeTp KOPOHKH, M, (15)
0,076 + 0,058
D, = > = 0,067 m.

Pacuer konmyecTBa mojaBacMOil Ha 3a00M CKBa)XMHBI TTPOMBIBOUHOMN
xuakoctu Q (;1/mMuH) npousBoautes mo Gopmyne [2, c. 48]:
Q = kqrDy, (16)
rae Dy — HapyXHbIil TuaMeTp KOPOHKH, CM;
Qr — YAEIbHOE KOJMYECTBO MOAABAEMOM XKHUAKOCTH, J/MUH Ha 1 cM HapyKHOTO
nuametpa Dy anMasHol KOpOHKHU;
kK — Koa(pduimeHT, ydyuThBatonyii adpa3uBHOCTh M TPEIIMHOBATOCTh TOPHBIX
HOPOJ; JUIS MOHOJIMTHBIX M MalloaOpa3uBHBIX mopon K = 1, mist aOp3WBHBIX |

crIIbHOaOpa3uBHBIX opoa K=1,3...1.,4.

JI
Q=135%7x76=71,8—.
MHUH

Koponka K-09U2I', unrepBaJsbi 5...54 m, 104...140 M, kaTeropusi nopoa
no oypumoctu — XI.
OceBas Harpy3ka Go Ha alnMa3HyI0 KOPOHKY:

Go=0,75%1,15% 14 = 12,08 kH = 1208 kre,
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VA
§=08%7(59°~354%) = 14 em’,

YacroTa BpaleHus KOpoHKu N (06/MUH):

_ 20 % 2,5 _ 1059 00
"=00472 ~ MAH
0,059 + 0,0354
= _ = 00472 M.

Pacuer konuuecTBa mnojgaBaeMod Ha 3200l CKBaKMHBI ITPOMBIBOYHOM

x)uakoctu Q (JI/MHUH) TPOU3BOAUTCS 1O (HOpMYJIE:

JI
Q =1,35%7 %59 =558——.
MHUH

Koponka K-09U2I', uatepBajnbl 54...84 m, 94...104 M, kaTeropusi nopoj
no oypumoctu — X,
OceBas Harpy3ka Go Ha aJIMa3HYIO0 KOPOHKY:

Gy, =0,75%0,8 * 14 = 8,4 xH = 840 kre,
T
S =0,8x Z(S,92 — 3,542) = 14 cM?.

Yacrora BpanieHus: KOpoHKH N (00/MUH):

_ 20 % 2,5 _ 1059 00
n 0,0472 MUH
0,059 + 0,0354
D, = . = 0,0472 M.

Pacuer konuyecTBa TmMojaBaeMOil Ha 3a00M CKBaXUHBI TTPOMBIBOUHOMN

)uakoctr Q (JI/MUH) MPOU3BOAUTCS 110 (hOpMYIIE:

JI
Q=135*7%59 =558——.
MUH

Kopouka K-09U2I', wuntepBan 84...94 M, kareropusi mnopox 1o
oypumoctu — I X.
OceBas Harpy3ka Go Ha aJIMa3HYIO0 KOPOHKY:
Gy, =0,75%0,7 * 14 = 7,35 kH = 735 krc,
s
§$=08+* Z(S,92 — 3,542) = 14 cm?.

Yacrora BpanieHus: KOpoHKH N (00/MUH):
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- = 1271 —
" =0,0472 -
0,059 + 0,0354
D, = . — 0,0472 M.

Pacuer konmyecTBa TMojgaBaeMOil Ha 3a00M CKBaXHUHBI ITPOMBIBOUYHOMU
x)uakoctu Q (JI/MHUH) TPOU3BOAUTCS 1O (HOpMYJIE:
Q =135%x9%59 =717 n/mMuH.
JIst HarJISIAHOCTH CBEJIEM BCE JIaHHBIC B €AMHYIO Ta0uIty (Tabnauia 2.7).

Tabnuna 2.7 — Jlanubie pacueTa pexXHUMHBIX TapaMeTpOB OypeHUs.

< | Oceas Harpyska, kH | Yacrora, 06/mun | Pacxox IDK, w/mun
=
g = =
E D o Q E § DE O
- S > = o E = v
& = g E = © (;2 = > '8 e 2 2‘ =
= 0 =) = o g ) g o c < < =
o o o = = = s = = c = S = =
P 2 2 z S| 2 5 S| E| 35 g | = > 2
= = o 5 N = % = i S 5 5
~ £ 5§ g 2 > 5 o) = 3 o
| > & | g g F =5 = | 5
< o g o -
= s & =
S¢ > o
1 0...4 11 M5 76 | 0,55 8,8 9 1 354 | 389 | 10 76 65
2 4...5 Xl 0214 76 | 1,15 | 1337 | 13 | 25 | 746 | 808 7 718 | 65
3 5...54 Xl | K-09M2I" | 59 | 1,15 | 12,08 | 12 | 2,5 | 1059 | 1060 | 7 55,8 | 50
4| 54..84 X | K-0912I' | 59 0,8 8,4 8 |25 ] 1059 | 1060 | 7 55,8 | 50
5| 84...94 IX | K-0912I" | 59 0,7 7,35 7 | 35| 1271 | 1078 | 9 71,7 | 65
6 | 94...104 | X | K-09M2I" | 59 0,8 8,4 8 25 | 1059 | 1060 | 7 55,8 | 50
7 | 104..140 | X1 | K-09M2T" | 59 | 1,15 | 1208 | 12 | 2,5 | 1059 | 1060 | 7 55,8 | 50

2.5.2. TexHosiorusi 0ypeHus Mo MOJIE3HOMY MCKOIIaeMOMY

[Ipy maHHBIX TEOJOTO-TEXHUYECKUX YCIOBUAX, BOMPOCHI PETHUCTPAINH
MOMEHTa BCTPEUYHM IUIacTa TOJIE3HOTO HCKOIMAeMOI0 M TEXHOJIOTMH Iepexoja Ha
OypeHue ChenralbHbBIM CHApSJIOM HE SIBISIOTCS HEOOXOIUMBIMHU, T. K. OypeHue
CHapsiIOM CO CHhEMHBIM KEPHOIPUEMHUKOM TIPOM3BOAUTCS HA TPOTDHKEHUU
MHTEpBaJa ¢ 5 M JI0 MPOEKTHOM TIIyOWHBI, KyJa TaKKe BKJIIOYEHBI MHTEPBAIBI C
BO3MOYKHBIM (DaKTHUECKUM CHIDKCHHEM BBIXO/a KEpHA.

JIIs  cOXpaHHOCTH KEpHAa W TOBBIIICHUS €ro BBIXOJA, a TakXke I
MOBBIMICHUS MEXaHUYECKOW CKOPOCTH OYPEHHS UCTIONB3YIOTCSI KOJIOHKOBBIC CHAPSIIIBI
co cwemHbiMu KkepHonpueMHukamu CCK-5930B. Hcnonbs3oBaHHE ChEMHBIX

KEPHONPUEMHHKOB TTO3BOJIICT YBEJIWYUTH MPOU3BOAUTENHHOCTh Oypernus B 1,5...2
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pa3a 1o CpaBHEHHUIO C TPAIUIMOHHBIM aaMa3HbIM OypeHHEM 3a CYET COKpaIleHHUs
BPEMEHU CITYCKONOIbEMHBIX ONEPALIHIA.

[Tocie moAroTOBKM KOJIOHKOBOIO HabOpa mpucTynaioT Kk OypeHuto. Haunnate
TOXO0KJIEHHE JI0 320051 CIIETYET TOIBKO MOCIIE MOCAAKN KEPHOIPUEMHUKA Ha ONIOPHOE
KOJIBII0O KOJIOHKOBOTO Habopa. B Havasle Kaxaoro Iukia, ais oOecreueHus
HOPMAJILHOTO BXOJla KEpHa B KEpHONpPHUEMHYIO TpyOy, mepBbie 3...5 cM clemyer
OypuTh Ha TOHMKEHHOM Harpy3ke Ha KopoHKy (Ha 25...30 % Huxe OOBIYHO
MIPUMEHSIEMOH ).

Pexxum Oypenus ciemyer BbIOMpaTh I JIOCTIDKEHUS MaKCHMAaJIbHOM
MEXaHUYECKON CKOPOCTH OypeHMsI M MPOXOJAKHU 32 IUKI U O0ECIEUYEeHHsS] BBICOKOIO
BBIX0/1a KEPHA B KOHKPETHBIX I'€0JIOTO-TEXHUYECKUX YCIOBHSIX.

BricokonpouyHasi cOanaHcupoBaHHasi OypuiibHas KOJOHHAa M HEOOJIbIINE
3a30pbl MEXAYy HEM M CTEHKaMu CKBa)KMHBI MO3BOJISIIOT BECTH OypeHue Ha
MaKCHMaJbHO BBICOKMX CKOPOCTSX BpAaLICHUS CHapsla, JUMHUTHPYEMBIX TOJIBKO
MOIIIHOCTBIO TpHBOJa OypoBoro cranka. CHMKaTh 4YacTOTy BpAILlEHUS CHapsia
PEKOMEHIyEeTCSl TOJIBKO B CIIy4asiX, KOTJa BBICOKAsl 4acTOTA BPALLEHUS NPUBOIUT K
CHI)KEHUIO MPOXOJKHU 3a LHUKJI U BBIXOAY KepHa (UTO MOXET OBbITh NpH OypeHuu
CHJIBHOTPEUIMHOBATHIX TOPOJ), BO3HMKHOBEHWU CHJIBHOM BHOpanuu OypuiIbHON
KOJIOHHBI, HAJIMYMM KaBEPH WM PE3KUX HCKPUBICHUM CKBAXKHUHBI, YTO MOXET
MPUBECTH K MOJIOMKE OypHIIbHON KOJIOHHBI.

3ampem@aercs ~ HOBBILATH  OCEBYK  HArpy3Ky  JUIsl  JIMKBUJALUU
CaMO3aKJIMHUBaHUSl KEPHA, TaK KakK 3TO MOXET MPUBECTH K CHM)KEHHIO BBIXOJA
KEepHAa, TOBPEKIECHUIO KEPHOIIPUEMHOM TPYObI U PUKOTY KOPOHKH.

JUis oTpblBa KEepHAa NOJHUMAIOT OypoBYIO KOJOHHY oT 3abos. Ilepen
U3BJICUEHUEM KEPHOIPUEMHHUKA MPOMBIBAIOT CKBaXXMHY. C MOMOILIBIO OBEPIIOTA
KEPHONPUEMHHK M3BJICKAETCS U3 OypUIBHBIX TPYO.

YtoObl U3BIECYL KEPH U3 KEPHOIIPHUEMHHKA OTKPYUMBAETCS BHYTPEHHSS TpyOa
OT BEpXHEH YacTH KEPHONPUEMHHKA MPHU MOMOUIM CHEIHUATBHBIX TPYOHBIX KIIFOUEH.

OcB00OIUTH KEPHOTIPUEMHYIO TPYOy OT KepHa CJIEyeT MPHU MOMOIIH MOCTYKUBAHUS
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10 HEW PE3MHOBOM KHMSTHKOM, BBI3BIBASI BUOPAITMH CTIOCOOCTBYIOIINE BBIXOAY KEpHA U3
TPYOBL.
ITocne Toro, Kkak KEpH M3BJIECYEH W3 KEPHOIPUEMHHUKA, €r0 YKJIaJbIBalOT B

KCPHOBBLIC AIIUKU.

2.5.3. TexHHKa ¥ TEXHOJOTHUSl HANIPABJIEHHOI0 OypeHUsl CKBAKUH

Jlis  Ka4ecTBEHHOTO OMpoOOBaHMSA TUIACTa IMOJIE3HOTO  HMCKOIMAaeMOTo
HEO0XO0MMO, 4TOOBI YIoJl BCTPEUM CKBAXXMHBI 3 ¢ KpOBIJIEH IU1acTa ObUI KaK MOYKHO
OoJibllie (B MJEaTBLHOM Cllydae 90%. Ho 310 He Bceraa MPAKTUYECKU BBITIOJHUMO U
MOKET OBITh PKOHOMHYECKH HeompaBiaHHO. IIpu OonbpIIOM yriie BCTpEYW BHIIIE
COXPaHHOCTb CTPYKTYPBI KEPHA U €70 BBIXOJ.

B cooTBeTCTBUHU € T€OJOTUYECKUM 3aJaHUEM JJI MOACEUECHHS MPOAYKTUBHBIX
IUIACTOB IIpeycMaTpuBaeTcss OypeHre HaKIOHHBIX CKBaXHUH. YTOJ BCTPEUU PYIHOTO
tena cocrapiusieT 40°. HauanpHplii a3uMyT 3a0ypuUBaHUs CKBaXHHbBI JIOJDKEH
COBIAAAaTh C a3UMYTOM DPA3BEIOYHOM JIMHUHU, €CIU MOCIEAHSS HAlpaBlieHA B KPECT
IIPOCTHUPAHUS PYJHOMY TENlYy.

3aaHye YIiI0B HAKJIOHA CKBAYKUH MPOUCXOUT MOJ PyKOBOACTBOM OypOBOTO
mactepa. [IpaBUIBHOCT,  HAaKJIOHA  BpamiaTelss CTaHKa  KOHTPOJIMPYETCS
TPaHCIIOPTHUPOM.

CkBaxxuHbl OynyT OypuTbca oOJHOCTBOJIbHBIE. [locTpoeHue mnpoduneit
CKB&)KMH IPOU3BOJUTCS UCXOJI U3 BEJIMYHUHBI ECTECTBEHHOIO UCKPUBIIEHHUS, KOTOPOE
Ha JaHHOM y4acTke coctasisieT 2°/100 m.

3eHUTHBIA yTrod CKBaXHWHBI (B Tpad.) Ha riyoune L, (pucyHok 2.4) mpwu
3aJJaHHOM YIJIe BCTpeuYd [} MepBOro IiacTa MOJE3HOTO HCKOMaemMoro (3To yroi
MEXIy BEPTUKAJIbI0 M KacaTeIbHOM K OCH CKBaXXMHBI B TOYKE BCTPEUM IJIACTA)
JOJDKEeH OBITH[2, c. 34]:

0, =(y+p)—90= (70 +40) — 90 = 20°, (17)
rae 6, — 3eHUTHBIA yroJl CKBaXWHBI Ha TyOuHe L, = 84 M, mpu BcTpeue Ijiacra
MI0JIE3HOT0 HCKOIIAEMOr0, Ipas;

y — yroa nagenus miacra (y = 70°).
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I[anee OMpCACIIACTCA 3€HUTHBIN YIroJl CKBaA)XHMHBI B TOYKC BCTPCHUM IJIaCTa HA

riryoune L; (pucynok 2.4) , ecnu Obl CKBakuHa ObLTa 3a0ypeHa BEpTHKAIBHO [2, C.

34]:

Li—Ly)i 84-5)-2

/i€ [ — MHTEHCUBHOCTh €CTECTBEHHOI'0 3¢HUTHOTO UCKpuBJIeHUS (I = 2°/100 m);
L, — rmyOuHa mocieaHeit o0caaHoi KoJoHHBI (L, = 5 M).
Ecmu 6, > 61, To HaYanbHBII 36HUTHBIIA YTOJ CKBAXKUHBI paBeH [2, c. 34]:
0, =6, — 01 =20—1,58 = 18,42 rpan.
VYToJ HaKIIOHA CKBaYKUHBI COCTABUT:

n=90—-6,=90—-18,42 = 71,58 rpan.

Pucynok 2.4 — Ilpoduns ckBakuHbI: | — MIacT MOJE3HOIO UCKOMAEMOT0;
2 — obcaziHasl KOJIOHHA; 3 — CTBOJI CKBa)KMHBI HMKE TIOCTIEAHEN 00CaqHON KOJIOHHBI;

4 — kacaTenbHas K OCH CKBaXXUHBI B TOUKE BCTpCUHU C KpOBJ'Ief/JI miacTta
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2.5.4. O6ecnneyeHue CBOMCTB OYHUCTHOIO areHTa B npouecce OypeHust

B kadyecTBe TPOMBIBOYHOM KHUJKOCTHU PEKOMEHAYETCS HCMOJIb30BaTh
MaJIOTJIMHUCTBIM OYpOBOM pacTBOp, MPUTOTOBJICHHBIM U3 TinHOMNopoiika [IBMA, co
CeAYIOIIMMU MapaMmeTpami [3]:

— 11oTHOCTH — 1050...1100 KF/M3;

— YCIIOBHAs BSI3KOCTh He Ooee 25 c;

— Bomooraada 3a 30 Mun — 6x10°...10x10° m*;

— cojieprkaHue necka He 6omee 1%.

KomndectBo GypoBoro pactBopa (B M), Tpebyemoe st OypeHms
re0JIOropa3BeI0YHON CKBAYKUHBI B YCJIOBUSIX MOTJIONIEHUS] TPOMBIBOUHON JKUIKOCTH,
MOYHO OTIPEJIETUTh U3 BeIpakeHus [4, c. 160]:

Vo =2V + Voo + eV + 1, (19)
re V. — 06beM CKBaKHHBI 3 JaHHOI POEKTHOI TIyOHHBI, M
2 — 9ICIOBON KOI(PPHUIMEHT, YIUTHIBAIOIIUHN 3amac MPOMBIBOYHON KUIKOCTH Ha
OypoBOIi;
V,.c — o0beM ounctHOM cuctemsl (V, . =3 M3);
Ne = 2/3 — 9acToTa CMEHBI TPOMBIBOYHOM KHIKOCTH;
Vh — morepu NMPOMBIBOYHOW JKMIKOCTH, NMPUHUMAEMble paBHbIMU 3...6 % oOT

00beMa CKBAKUHBI.

22
V,=2%0,383+3+ 3 ¥ 0,383 + 0,019 = 3,955 m3.

Macca TOMHBI M, IS TPUTOTOBICHHMS 1 M° OypoBoro pacrBopa (B Kr)

paccuuTbiBaetcs o gpopmyre [4, c. 163]:

— Pr (p6.p_pB)V6.p

m : 20
r (Pr—pPs) ( )
rJie P, — IIOTHOCTD [ITHHBL, P,=2300 Kr/M°;
Py — TIOTHOCTH BOABI, pp=1000 KF/M3;
P6p — IIOTHOCTH OypoBOIo pacTBopa, Kr/Me,
_ 2300(1050 — 1000) 1 _ 9846
M= 2300 — 1000)  COUFP R
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Macca BOfbI, HEOOXOAMMAsI [T MPUTOTOBICHMS | M° GypoBOro pacTBopa
HaxoAuTcs 1o gopmyine [4, c. 163]:
_ Ps(pr = Pop)Vep _ 1000(2300 — 1050) * 1
(Pr = Ps) (2300 —1000)
Jlns obecnieueHus: 6ecriepeOboitHOro OypeHus: HaM MoTpedyeTcs:
m, = 88,46 * 3,955 = 349,86 kr,
m, = 961,54 * 3,955 = 3802,89 kr.

= 961,54 kr.

B

Y ci1oBHaAsA BI3KOCTH pPacCUUTBIBACTCA I10 q)OpMYJIGZ
VB < 21xpg,x10° =21x1050%10° = 22,05 c. (21)
Ilokazarens BOJOOTAAYHN COCTABUT:
@ < (6x10°/pg,) +3=8,7 cM*/30 Mun = 8,7 x 10° M*/30 mun.  (22)
B xauectBe 060pyI[OBaHI/IH AJIs1T IPUTOTOBJICHUSA HpOMBIBO‘-IHOﬁ KHUAKOCTU
Oyzer wucnonb3oBaThesi TnuHOMemanka MI-075. TexHudeckue XapakTepUCTUKU
TIIMHOMCIIAJIKHU IIPUBCIACHBI B Ta6JII/IH€ 28

Tabnuna 2.8 — Texauueckue xapakTepucTHKu rauHoMernanku MI'-075

I'abGapuTHbIE
Tun O6nbem, | [IpousBoauTeNnbHOCTD, | YCTaHOBIEHHAsA | pa3Mepsl, JyinHa | Macca,
TJIMHOMEIIATIKU M M>/dac MOIIHOCTbh, KBT X MIUPHUHA X KT
BBICOTA, MM
MI'-075 0,75 0,75 3 2060x1450x1320 | 693

C uenbio TpeaOTBpAILCHUS aBapuil W OCJIOKHEHUM BaXHO CHUXATh 0
MUHMUMyMa COJAEpKaHWE B MPOMBIBOYHOM kuakoctu 1muiama. Haubonee
3G ()EKTUBHYI0O  OYHMCTKY  MPOMBIBOYHOM  JKUJIKOCTH  MOTYT  OOECIEYHTH
TUJIPOLMKIOHHBIE YCTAaHOBKU. I[IpoekTOoM mpemycmaTpuBaeTcs HCIOJIb30BaHUE
TUAPOIUKIOHHON YycTaHOBKM OI'X-8A, TEXHMYECKHE XAPAKTEPUCTUKU KOTOPOU
npuBeIeHBI B TabmuIie 2.9.

Tabnuua 2.9 — Texuuueckne XxapakTepUCTUKUA THAPOIUKIOHHON yecTaHoBKH OI'X-8A

[TapameTpsl 3HayeHue

ITpon3BOANTENLHOCTD, JI/MUH 1o 150

Haubonbimas creneHs 3arpss3HEHHOCTH

o 15
TJIMHUCTOTO pacTBopa, %o
Haubonpmmii pasmep yactuil, MM 5
Pabouee naBneHue B rTUAPOIUKIIOHE, KrM/cM® 2,5...3,5
Tum Hacoca BH18x30
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[Tponomxenne Tadbauisl 2.9

MonHOCTb deKTpoABUTaTeNs, KBT 3,5
JUTnHA X IIUPUHAXBBICOTA, MM 1435x850x1450
Macca, kr 295

2.6. Peaqm3anusi HaMeYEeHHbIX MEPOINPHUATHI MO 3aAKPEIJICHUI0 CTEHOK

CKBa’KMHBbI

JI7is 3aKperuieHdss CTEHOK CKBaXXHHBI OyAyT MPUMEHEHbI 00CagHble TPYOBI
HunnenbHoro coequnenus no 'OCT 6238-77. Tak kak JuaMeTp CKBaKMHBI paBeH 59
MM, TO TIPUMEM JuaMeTp oOcajaHOW KOJOHHBI 73 MM. Ilpm BHyTpeHHEM AmameTpe
Hummnenss 62 MM, 3Ta TpyOa MO3BOJUT CBOOOAHO MPONTH OypuiabHBIM TpyOam. Jliis
3akperieHuss uHTepBana 0...5 M HaM mnoHanoOuTcs 2 oOcaaHbIX TPYyObl, JUIMHA
KaKJ0i TpyOBbl — 3 M.

JUis yCTIeIIHOTO 3aKperIeHUs] CKBaKUHBI 00CaJHBIMU TPyOamMu HEOOXOIUMO
IIPOBECTH JIBa HE3aBUCHUMBIX OJIMH OT JIPYroro Buja padbot: 1) paboThl, CBA3aHHBIE C
MOJATOTOBKOM 0OCagHBIX TPyO K CHYCKY MX B CKBaXXMHY; 2) paOOThl, CBSI3aHHBIE C
ITOATOTOBKOM CaMOW CKBAXKUHBI.

[lepBblil Bug paboT MPOBOAUTCA B CIAEAYIOMIEH MOCIEA0BATEIbHOCTH:

— pacu€T KonuuecTBa TpyO, HEOOXOAUMBIX JIs1 KPEIJIEHUS! CKBAXKUHBL;

— TIepeBo3Kka TpyO Ha OYpOBYIO;

— IIpoBepKa U pazdpakoBka TpyO Ha OypOBOIi;

— yKJIaJiKa TpyO Ha MPUEMHBIN CTEIIax.

TpyObl yKiagpIBalOTCd B TOM TOPSAJKE, B KAKOM OHHM OYyAyT OIyCKaTbCs B
ckBaxuHny. [locie u3mepeHust kaxaou TpyObl Ha KOHIE €€, OOpaméHHOM K YCThIO
CKBa)KUHBI, J€JIal0T HAIMKHCh B BUAE IPOOH, YUCIUTEIh KOTOPOH O3HA4YaeT HOMEpP
TpyOBbl, a 3HAMEHATEIb — JJIMHY TPYObl B METpaX.

Bropoit Bujg paboT CcBOOUTCS K TIPUBEJACHUIO CTBOJIA CKBAXUHBI B
OnaronmpusiTHOE sl clycka KOJIOHH cocrtostHue. Ilepen cmyckom obcamHbix TpyO
CKBOXHMHY MpPEIyCMaTPUBAETCS WHTEHCUBHO MPOMBITH MPOMBIBOYHOMN >KUIKOCTBIO.
[To oxonuanum OypeHuss oOcagHble TpPyObl OYyIyT H3BIEKATHCS W3 CKBA)KUHBI.

H3Bneuenune o0cagHbIX TPYO IPOU3BOIUTCS OIPH ITIOMOIIY BpaIllaTes.
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TammonupoBanue npousBoaum nopriaarauementom [T (TOCT 1581 — 85).

[{lemeHT 3aKa4ynuBaeM B CKBAXXHUHY 10 YCThS.

2.7. IlpoBepouHbIie pacyeTbl 0ypoBOro 000py10BaHUA
2.7.1. OmnpeaeneHue 3aTpaT MOIIHOCTH /Js TNPHBOJA CHJIOBOM

KHHECMAaTHKH CTaAaHKA

CyMmMapHasi MOIITHOCTh ompeensieTcs mo ¢popmye [2, ¢. 70]:
Ng = Ncy + Ny + Npg, KBT, (23)
rae N, —3arpaThl MOITHOCTH JJIsl MPUBOJIa OYpOBOTO CTaHKa, KBT;
N, — MOIIIHOCTB Ha BpallleHHe OypOBOi KOJIOHHEI, KB;
Ny; — MOIHOCTB Ha paspymeHue 3a00s, KBT.
ITorepu MOLIHOCTH B CTAHKE
3arpaThl MOIIHOCTH JJIs MPUBOJA CaMOW CHIJIOBOM KMHeMaTuku ctanka N, (B
kBT) HaxoauTcs Kak [2, ¢. 71]:
N, = Nyg(0,075 + 0,00012 = n), (24)
rine Njg — HoOMUHaJIBHAs MOIIHOCTbH IIPUBO/IA ABUraTels (cTaHka), KBt;
N — gacToTa 00OPOTOB MUK IEIISA, 00/MUH.
N.. =30 % (0,075 + 0,00012 * 1271) = 6,83 kBT.
MoiHoCTh Ha BpaleHue 0ypoBoil KOJIOHHBI

[Tpu BrICOKMX YacTOTax BparieHus no gopmyne [2, c. 70]:

_ . . . . . -8 .~ [(0,940,026) . Dy .. ..1,85 .
Ny =K; - K K3+ Ky * Ks {(1'6 1075)( +0’6*l)[ 1+0,0136 [(EI)0'16] n

1975 - (140,44 - 5inf,) + 2~ 10~76nG }, xBr, (25)
rjae L — nuHa 6ypoBoii KoJIoHHEI, M, L = 140 M;
K, — xo3puimeHT, YYUTHIBAIONIUN BIUSHUE CMa3bIBAIOIIEH CMOCOOHOCTH U
AHTHUBUOPAIIMOHHOTO JCHUCTBUSI MPOMBIBOYHOM KUIKOCTU HA 3aTPaThl MOIIIHOCTH;
K, — xod>pduiueHT, yYUTHIBAIOMINN BIUSHUE COCTOSHUS CTEHOK CKBAXKHUHBI
(kaBepHBI ken00a, Hamuuue oOcaaHbBIX TpyO) Ha 3arparbl MomHoOcTH (1 — s

HOPMAaJILHOTO T€0JIOTHYECKOTO pa3pesa);
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K5 — k03 duULMeHT, yUUTHIBAIOIINN BIMSHUE TUIIA COSTMHEHUN OYpUIIBHBIX TPYO
Ha 3aTpaThl MOIIHOCTH (1 — A1 coenuHeHus «Tpyda B TpyOy»);

K, — xo3(dduument, yuuThIBaIOUINI BIUSHUE KPUBHU3HBI OypUIBHBIX TPyO Ha
3arpaTel MomHOCTH (1,1 — 1ust OypuibHBIX TpyO TMOBBIIIEHHOTO KayecTBa C
HUIITIEIBHBIM COSIUHEHUEM UJIN COETUHEHUEM «TpyOa B TpyOy»);

K5 — x03QuImenT, yuuThIBalONMi BIUSHIUE MaTepuana OypuJbHBIX TpyO Ha
TpeHue TpyO 0 CTeHKH CKBaxuHBI (1,0 — 17151 cTanbHBIX TpyO);

S — cpennsia kpuBu3Ha cBeun — 0,3 Mm/M;

0 — 3a30p, MEXKy CTEHKaMU CKBXUHBI U OYpUIIBHBIMU TpyOamMu — 2,2 MM;

n — YacToTa BpalieHus: OypoBoro Baia, 06/MuH (tadmuna 2.7);

E — MOZyIb HPOIONBHOM YIPYrOCTH OYPUIBHEIX TPYO, Kre/cm® (2% 10° — s
CTaJIbHBIX TPYO);

| — 5KBATOPHANBHBII MOMEHT HHEPIMH OyPHIBHBIX TPYO, cM”;

Ocp — CPEHUIA 3EHUTHBIN YTOJI CKBAXXUHBI, TPAL;

G — ycunue nogauu, kre (tabnuua 2.7);

D,— napyxubiid quamerp [1IPH, mwm.

DKBaTOPHUAJIbHBIM MOMEHT MHEpUHH NToniepeyHoro ceuenus bT, cm? [2, c. 80]:
4 4
|=a'(d4—d14), ™M, (26)

rae d — HapyxHbiid quametp BT, cMm;
d; — BayTpennuit tuamerp BT, cm.
| = 6”—4 x(5,5 — 4,54%) = 24,06 cm*.
Pacuér cpefHero 3eHUTHOTO yIjia MPOU3BOAUTCS 1O (hopMyJIe:
Ocp = (Onau. + Oion)/2, TP, (27)
rae 0., — CpeHUi 3€HUTHBIN YIOJI, TPaj;
0paq 1 Oy0n. — COOTBETCTBEHHO HAYAIBHBINA M KOHEUHBIN YIIIBI, TPaI.
O =(20 +18)/2 =19 rpan.
3a30p, MEKIy CTEHKAMH CKBAKMHBI K OYPHIBHBIMU TPYOaMH OIPEAEIACTCS 110

dbopmyre [2, c. 72]:
6=05-(d-d,), mm, (28)
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rae /| — amaMeTp CKBaXKMHBI [0 PACIIMPUTENIO, MM;

d, — HapyXHbBII TUamMeTp OypUIIBHBIX TPYO, MM.
6 =05-(59,4-55) =2,2mMMm,
Ny, =125-10-10-1,1-1,0-
(0,9+ 0,02 - 2,2)] _ [ 59 ]
1+0,013-2,2 (2-10°-24,6)016

: {(1,6 +1078)(1+ 0,6 * 0) - [

1271485 - 140%75(1 + 0,44s5in19) +2-1077-2,2- 1271 - 1337}
= 1,92 kBT.
MouHoCTh Ha pa3pylueHue 32001

Omnpenensercs nmo popmyne [2, c. 73]:

16,7 0QVyex
n

Nps = 2,67+ 1077 (g + ) (B + 2,)GnxBr, (29)
rne Ho — KO3Q(UIUEHT, XapakTepu3YIOLUH TPEHHE MOPOAOPa3PYIIAIOIIETO
UHCTpYMEHTa 0 noposy (tadmwuma 2.10);

) — x03(p(ULMEHT, YUYUTHIBAIOIIUN (PU3HKO-TEXHUYECKUE CBOMCTBA TOPHBIX
IIOPOJT ¥ XapakTep ux paspymenus (tadmmma 2.10 [2, ¢. 73]);

Vyex — MEXaHUYECKAs CKOPOCTh Oypenus, M/a (Tadmuma 2.11 [2, c. 74]);

J1u 1, — Hapy’>KHBIN U BHYTPEHHUN 1UaMETP KOPOHKH, MM.

Tabnuua 2.10 — 3naueHus ko3 GULMEHTOB 2 U [y 1T pa3IMYHbIX KOPOHOK

Ne i/mt Tun kopoHKH 0 Uo
1 AJnMa3Hasi UMIIPETHUPOBaHHAS 5,0...8,0 0,05...0,1
2 AnMa3Hasi OJHOCIIOMHAST KOPOHKA 2.4...3,5 0,03...0,05
3 AsMa3Has OJIHOCJIOWHAsh KOPOHKa IpH yAapHO-BpalaTeIbHOM 1,6 0,03
OypeHun
4 TBépnocmaBHas KOpOHKA 2,0 0,1
5 TBépnocmnaBHas koponka tuna ['TIN 0,32 0,04

Ta6nuna 2.11 — 3HaueHUS Vo JUIS PA3TUYHBIX TOPOJT

Kareropus I'Tl no 6ypumocTu Vpex> M/ Kareropus I'Tl no 6ypumoctu Vpex> M/
I 23,0...30,0 Vil 1,9...2,0
I 11,0...15,0 Vil 13...19

Il 5,7...10,0 IX 0,75...1,2

v 3,5...50 X 0,5...0,75

V 2,5...35 Xl 0,3...0,5

VI 15...25 Xl 0,15...0,25
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16,7-6,0- 0,4
1271
Ng =6,83 + 192 + 4,78 = 13,53 kBT.

Ny, = 2,67+ 1077 (0,08 + ) (59 +35,4)-1337-1271 = 4,78 kBr,

MortHocTh ABUTaTeNsi, BbIOpaHHOro OypoBoro arperata pasHa 30 kBT, 4to

JIOCTATOYHO JIJIs1 0OecTiedeHUsT HEOOX0IMMOM MOIIHOCTHU JJIsl OypeHHUS.

2.7.2. Pacyer MOIIIHOCTH NPHBOJAA HACOCA

MontHoCTh IPUBOJIAa HAcOCa paccUuThIBaeTcs o Gopmysie [2, c. 84]:
N=10xQ = H/102n, (30)
rie Q — pacuerHas mogava OypoBOro Hacoca, Ji/C;
H — [OTepH NaBICHHUS B HATHETATEIBHOM THHHH, KI/CM;
n - oommit KI1/] Hacoca.

Bemmunna H onpenensercs mo ¢popmyse:

o (L+1500)v,,, (héj’ (31)
29 d |

TP
rae d,, — BHyTpeHHUi AuamMeTp OypHIbHBIX TPYO, M;
L — nimHa TpyOoIipoBoia, M;
1 — nnuHa OypUIIbHOM TPYOBI, M;
€ — K0d(pUIIMEHT MECTHBIX COMPOTHBIICHHIA;
U — CKOPOCTb TEUEHUS KUJIKOCTH, JI/MUH;
Arp — KOO OUIMEHT rUAPABIMYECKUX COMPOTUBIICHUN.

CKopoCTb Te4eHHs KUAKOCTU Ly, MOKET OBITH MOACYUTAHA IO GOpMYJIE:
Vg = 2,110 (Qid2 ), (32)
rae Q — pacueTHas mogada OypoBOTo Hacoca, Ji/c.
Vo = 2,1 x 10™ (1,27/0,055%) = 0,0088 J1/C.
Koa¢dunueHT ruapaBavyeckux CONPOTHBICHHN A, 3aBUCHT OT PEKUMA

TEeUEHUs! )KUAKOCTU Re. ITOT koA PUIIMEHT MOKHO ONIPEACIIUTH M0 PopMyJIe:

Re — Uy dTP (33)
y )
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rac Yy — KHHEMATH4YCCKasd BA3KOCTb KHUIAKOCTHU (I[JI}I HpHMeHHCMOﬁ HpOMLIBO‘IHOfI

xuakoctn y = 0,785x10° m%/c).

_0,0088%0,055
€ 0,785x10-6

= 616,6.
Koaddunment A, paccunteiBaeTcs no Gopmyiie AbIyJis:

10 68"
/ITP:O,ll[—+ j |

d,, Re

10™* 68 \"%

A1=0,11 = 0,064
(0,055 * 616,6)

(34)

KoadduimeHT MecTHBIX compoTuBieHud & ompenensercs mno ¢opmylie

bopna-KapHo:

§:l’5|:(dTP/d3AM )2 _]T’ (35)

rie d,,, — BHYTPEHHHUI JUaMeTp HHUIIICIS WK 3aMKa (MM BRICAKEHHON 4acTH TPYOBI
B MeCTe€ coeluHeHusi TpyO u MydThl), M. J[JI1 KOJIOHKOBOTO CHapsijja CO ChbEMHBIM
KEPHOIPUEMHHUKOM (., = 0,0454 M.
¢ =1,5[(0,055/0,0454)% — 1] = 0,33,
H (140 +1500)0,528 (0,064 , 0.33

J =56,27 (kr/cm?),

2.98 0,055 3
101275627 _
~ 7 102-08  /0FRT

2.7.3. IIpoBepouyHbIe pacyeThbl IPy30M0IbEMHOCTH MAYTHI

Pacuer u BbIOOP cXeMbI TAJIEBO#i CHCTEMBbI
TaneBas cucrema npeaHa3HayeHa Il TOAbEMA U MOJJIEPKAHUS HA BECY
TSDKEJIOr0 OypoBOTrO HMHCTPYMEHTA, TMPEACTABISIONIas W3 CeOsl TMOJUCIACTHBIN
MEXaHU3M.

HcxoaHble JaHHBIE:

—  piuHa KoJIoHHEI, L, M — 140;

—  CpemHui 3eHUTHBIN yroi, 0,"— 19;

— KO3} (HUIMEHT JOII. CONPOTUBJICHUH, o, — 1,4,
—  yaensHbIN Bec [DK, vy, r/em®— 1,05;
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—  MomHocThk asurarensd, N, kBt — 30;

— KO3 duUIMEeHT neperpysku, A — 1,2;

—  TPYy30HOIBEMHOCTH Jiebeaku, Q,, Tc — 3,2;

—  Tun 0ypoBoro cranka — CKB-200/300;

—  BpeMs pas3roHa 3neBartopa, t, ¢ — 1;

—  tunopasmep OypuibHbIX TpyO — CCK-59;

—  JJIMHA cBeYH, lg, M — 6;

—  BeC MOJBHXHOTO rpy3a, G = 54,6 krc

—  Bec | M OypuibHBIX TpYO — 6 KIC;

Yuciio pabounx BeTBeH omnpeaensercs o ¢popmyde [2, c. 84]:

QKp.E

= a : (36)
rae Q.. — Harpy3ka Ha KpPIOKE€ NPH IIOABEME KOJOHHBI OypHIILHBIX TpyO mH3
CKBaXXWHEI, xlc,

Q,— TPy30MI0ILEMHOCTH JiIeOe KU, kI ¢}
n — KIIJI TaneBoi CUCTEMBI.
Ops =000 +0y, (37)
raeQ,,, — BeC OypoBOro CHaps/a ¢ y4eTOM IHMHAMHYECKUX Cull, kIc;
G, — BEC MOJIBUKHOIO IPy3a C yUETOM JUHAMUYECKUX CHII, kI C.
0,,-0, [Hé] , (38)
raeo,, — YUCTHIN Bec OypoBOro cHapsija, x/ c;
V' — max ckopocTh oabeMa dseBaTopa corsacHo Th, V =2,0u/c;
g — yckopeHue cBoGoHoro magenus, g =9,81u/c’;
t — BpeMs pa3roHa 3neBaropa, t =1,8c.
0, = aagL(1-L2)cos 6, (1+ figh),)), (39)
rae «, — KoddumueHT, yautoiBaronuil HunmnenbHoe coeauaenne bT, o, =10;
a, — KOA(D(PHUIMEHT TOTOJTHUTETBHBIX COPOTUBIIEHUH, a, =18;
g —Bec 1 metpa Tpy0, q=6x/C;
7, — YIEIbHBIN BeC MeTaina, y, = 7,857 c/cv’®;
JTucm
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f — ko3¢ dunuent Tpenus, f =0,3.
G, = G(l + gj (40)
rne G — Bec MOJBMYKHOTO Ipy3a, x/c.
G=m,+m, (41)
r7ie M, — macca 3neBaTopa, kI c;
m,; — Macca HarojoBHUKa, Kl c.

G =50+4,6=54,6 xlc,

”
Qs = {alaqu(l—};—”) cos @, (1+ figh, )+ G}LHE), (42)
Qs {1,05.1,8.6.140-(1— 1’05](:05 30-(1+ o,3tg30)+54,6}(1+ 2 j=1312 kI'c,
Qps 1312 041
Q, 320
[Tpuanmaem 77 = 0,966 .
me_ 12 g0,
3200- 0,966

[Tpunumaem ymcio padbounx Berseit m = 1.

Ha ocHOBaHMW MPOM3BENCHHBIX PacueTOB, MPEAyCMaTPUBACTCS MPUMEHEHHUE
taneBoi cucteMbl TC 0x1 — Ha nIpsIMOM KaHaTe.

PacuyeTr Harpy3km Ha MauUTy B CTATHYECKOM COCTOSTHUM

Jlist tanmeBod cucteMbl Ha mnpsMoM kaHate (k['c), Harpy3ka Ha BBIIIKY,
ompenenseTcs mo GpopmyJie:

Q, =Q, +P, kI, (43)

rae O, — TONHbIH BeC OypOBOro CHapsaa B CTaTUYECKOM COCTOSHHU:

Q, = aqu( —&J kIc, (44)

M

105

Q, :1,05-6-140-(1 j=764 klc.
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YuuTeiBas, YTO HaIlpaBJICHUE JNEUCTBUS CuUl P, W P, TPaKTUYECKH

BEPTUKAJILHO U B CTATUYECKOM COCTOSIHUU Bce cTpyHbl TC Harpy>XeHbl paBHOMEPHO,

IIPUHAMAEM:

QKP +G
m

P =

J

kl'c, (45)

riae G — Bec MoJBMXHOTO Tpy3a, G = 54,6 kl'c;

P, — ycuiue B JIeO€JOYHOM KOHIIE KaHara, K[ 'c:

P _ 764 + 54,6

J

~818,6 kI'c,

Q, =764 +818,6 =1582,6kl c.

Pacuer ycuwiiunii B BeTBSIX TaJ1€BO CHCTEMbI U HATPY3KHM HA MAUTYy
Pacyer ycuiiuii B CTATHYECKOM COCTOSIHUH

Bce ctpyHbI TaneBoil cucTeMbl paBHOMEPHO HarpykeHsl cuioit P (kI'c):

_ 764+54,6

P =818,6 kI c.

Pacuer ycuiuii npu noabemMe HHCTPYMEHTA

Ycunus B paboueil BeTBU 0003Hauaercsa P, B 1e0e10YHOM KOHIIE KaHaTa P, :
P7
Pl = ; KFC, (46)

rne S — KO3pOUIUEHT COMPOTUBIEHUS 0HOTO posnka TC, yYUTHIBAFOIIHNA CHITBI
TPEHHSI B IMMOAMINITHUKAX POJIMKOB M KaHATa O POJIMKH, JUIs cTajbHOTrOo Kanara f=1,04.

Bec 6ypoBoro cHapsiia onpenensieTcs U3 BhIpaKeHUs:
" —1
QKp.E = R‘l ﬂ— ,KFC, (47)
Hcxons u3 aToro P, onpenesiercs:

_o £"(B-1)
P,z - pr.z ,Bm _1 9 KFC: (48)
1,04(1,04 -1)

P =764
‘ 1,04 -1

=7946kl’c,

7946
1,04

=764kl c.

P
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Pacuyer ycuiuii npu cnycke MHCTPyMeEHTAa
IIpn cnycke MHCTpyMEHTa IMPOUCXOAWUT NEPEPACHPEACIICHUE YCUIMH, IPHU
TOM MaKCUMalbHOE yCWIHE OyAeT MMETh MECTO Ha MpsMOM KOHIIE KaHarta, a

MUHUMAJILHOE — B JIEOETOUYHOM:

P,v = Q;cp.z ﬂ%} 9 KFC: (49)
I:)1 = pr.z % s KFC: (50)
104-1

P =764 =734,6klc,
1,04(1,04* -1)

1,04 (1,04 -1)
1

P, =764 =794,6xlc.

Onpenesnenue rpy30noabeMHOCTH MAYThI
['py30m01bEMHOCTh B CTATUYECKOM COCTOSIHUU OMPEIeIaeTCs o popmyrie:
Q,=Q,, +G+ P, kI, (51)
Q,=764+54,6+ 794,6 = 16132 x['c.
pr3OHOI[T>eMHOCTB IIpHU IOABEMC MHCTPYMCHTA OIIPCACIIACTCA 110 (bopMyne:
Q, =Y P=P, +P xlc, (52)
Q, = 734,6 + 794,6 =15232kT c.

KIIJI TaneBoit cucteMsl onpeaesieTcs 1mo hopmyiie:
N =PIP,, (53)

rje P — HaTsbKeHUE B JIeOeJ0UYHOM KOHIIE KaHata 0e3 yueTa CUJI TPEHHUS B pOJIUKaX:

p=2e T, (54)

m

R - ﬂeﬁCTBHTeHBHOG HaTs2KCHUC B J'IG6€I[O‘IHOM KOHIC KaHaTa IIPpH IIOObCMC

n

WHCTPYMEHTA, OTNPEeIEIseTCs 10 (opMyIie:

_, B"(B-1)
P=0, o kl'c. (55)
Croanas dopmya:
I 56
Nre m,Bm(,B—l)’ ( )
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Mye = % =0,961.
OmnpenesieHue rpy30n0IbeMHOCTH TAJ€BOH CHCTEMbI
[Tpon3BoANTCS B 3aBHCHUMOCTH OT CKOPOCTH HaBHMBKM KaHaTa Ha OapabaH
JIEOEIKU:
V =2 wm/c.

['pyzonoabsemuocts onHocTpyHHoi TC onpenensiercs mo popmyiie:

. 102];]07?77TC ’ (57)
.
rae N, — HOMUHalIbHast MOIIHOCTH aABuratens, N, = 30 kBT;
n — KIIJI nepenaun ot Basia nqurarens 10 6apadbana yiedenku,n = 0,85 ;
1. — KILJI TaneBo#t cuctemsl, 7,.= 0,961,
V,, — CKOPOCTb IOABLEMA TAJIEBOTO OJI0Ka, M/C.
v, - (59)

rae V. — CKOpoCTh HABUMBKHU KaHaTa Ha OapabaH yieOenku, m/c.

2

Kp.i

102%30%0,85%0,961
2

764xI'c <1249,8 xl'c

Q = = 1249,8 xI'c,

MaxkcuMainbHbll BEC CHapsla HE MPEBBIAET TPY30HOABEMHOCTH TAJIEBOM
CHUCTEMBI — CJIEIOBATEJIbHO, TajieBas CHUCTEMa MPUrOAHA [Jis1 MHOJAbEMA JTAHHOTO
CHapsaa.

Pacuer TajieBOro kaHara

Pacder u BBIOOp TaneBOro KaHaTa MPOU3BOMASITCA MO CTaTUYECKOMY
pa3phIBHOMY YCHJIMIO KaHaTa, ompeensieMomMy 1Mo Gopmyrie:

R >kP _ xIc, (59)
rae k — 3amac npouynocty TK mo TexHuke O6e3omacHocTH, k =2,5;

P — MaKCUMaJbHOE yCHUJIME JIeOEJKM Ha MHUHUMAJIbHOW CKOPOCTH HAaBUBKH

J1.max

KaHaTa Ha 6apabaH ¢ yueTOM BO3MOXHOU Meperpy3Ku ABUTATENs;
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A — ko3¢ duumeHT neperpysku asurarens, 4 =11.

_ 1000N, A7

=y ke, (60)

min

P _ 1000-30-11-0,95

amax

=15675klc,

R, =2,5-15675=39187,5 kI c.
Ha ocHoBe pacueToB MOXXHO BBIOpaTh KaHAT JABOMHOM cBUBKUM Tuma TK

KOHCTpYKImu 6x19 + lo.c. tuamerpom 27 MM.

2.7.4. IlpoBepouHblii pacyeT OypHJIbHBIX TPY0 HA MPOYHOCTH

Pacuer OypuiabHBIX TpyO CBOAMTCS K ONPENEICHUIO 3araca MPOYHOCTH B TPEX
XapaKTEPHBIX CEYCHUSIX KOJIOHHBI (BEpXHEE, HUKHEE, HYJIEBOE).

AHanu3 UCXOHBIX JTaHHBIX MO3BOJSET cleiaTh BBIBOJ O TOM, YTO KOJOHHA
BT B mpomecce OypeHHs] CKBaXUH OyAeT padoTaTh C JIOMOJHUTEIBLHOM OCeBOU
Harpy3koi, T.K. BeC KOJOHHBI OYypWJIBHBIX TpPyO0 HE MpPEBBILIAET ONTUMAIbHYIO
OCEBYIO HAarpy3Ky, paBuyto 1337 kl'c. CnegoBarenbHo, pacuy€T NPOU3BOAUTCS TOJIBKO
JUISl HIDKHETO CEUEHHS.

PacyeT K0JIOHHBI OYpPHJIBHBIX TPY0 B HMKHEM Ce4YeHHH

3amnac mpoOYHOCTHU:

Pacyer KoyIOHHBI OypWJIBHBIX TpyO B HI)KHEM CEUEHUM CBOJUTCA K
CTaTUYECKOMY PacyeTy Ha CII0XKHOE HAMPSKEHHOE COCTOSHUE.

Ipenen Tekydectn wis cram 38XHM cocrasmser 5500 kI'c/cm’,

3arac nmpoYHOCTH ONpeAesieTcs mo Gopmyie:

[0, ]
n = >1,7,
oK (61)

K
rae [o,] — npenen tekydyectu Mmarepuana bT;
0y — CyMMapHOe HamnpspbkeHue B HuxHer yactu bT, xlc/cv?;
K, —x03QdULMEHT KOHUEHTpaluu Hanpsbkenuid, K, =15.

CYMMapHOG HaAIIPAKCHUC COITIACHO TCOPHUH IIPOYHOCTHU:

oy = \/(Jm +0,) +47° >[o,], (62)
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rae o,, — HanpsoKeHUe ckatus, xklc/ov’;
o,, — HalIpsKeHue u3ruoa, xlc/cu’;

7 — KacaTeJIbHbIC HANIPsHKEHUE, xlc/cm’.

Hanpskenue cxarus:

e =25, 63
0. =2 (63)
rae P, — oceBas Harpyska Ha [IPU, «I¢;
F — mnomans ceuenns BT, cr’.
F=-(d-d)), (64)

rae d — HapyxHblid quametp bT, ou;

d, — BHyTpeHHuu nuamerp bT, cu .

F= %(5,52 — 4542) = 7,57 om,

Oex =~ = 176,62 KTc/oM’.

Harnpsixenue uzruoa:

2
n Elgp
O-u3 = 2 S [O-uj] 1 (65)
W,
rne £ — monyns FOHra, E=2-10°klc/cm’;
. 4.
| — skBaTOpHANTBHBIM MOMEHT WHEPIMH noriepedHoro ceuenus bT, cMm™;
| — nMHA MOTYBOJIHEI MpOTKda, CM;
W,; — oceBOll MOMEHT CONPOTHBJICHHUS HW3TMOY IO PACCUUTHIBAEMOTO

3.
CEUEHHUs TPYObI, CM";

¢ — cTpena nporuda, cm.

| :6—7;-(d4 —d!) em?, (66)

T
I =27 (55% - 4,54%) = 24,06 e,

4= D;d om, 67)

rae D — AuaMeTp CKBaXKUHBI 110 PACIIUPUTEINIO, CM;
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d —HapyxHbIid nuametp bT, cwm.

594 —5,5
o="—"""""=10722cMm,
2
2
I:}9-J05-241JQ25-22+ E;"w , (68)
@ 10°-q9-9

rae  —Bec 1 M OypuibHBIX TpyO, KI'C;
2.
g — YCKOPEHHE CUJIBI TSKECTH, M/C*;
1,
® — yTJI0Basi CKOPOCTb BpalleHHUs, C

Z — IJIMHA y4acTKa KOJIOHHBI OT 320051 CKBAKHMHBI [0 Bpamares, M, Z = L =140 m.

ron 1
== ¢, 69
0=" (69)
@ = Ar1271 1331 ¢t
30

OceBoifi MOMEHT COIIPOTHUBJICHUA I/I3FI/I6y momaanu pacCYUuTbEIBACMOIo

CEUEHHMS TPYyOBbl paBeH:

10 2%106%24,06%133,1 2

\/0,5 * 140 + \/0,25 * 1402 +

[ = = 4,68 M,
133,1 103%6%9,81
4 4
uz = i : (d - dl ) CMS! (70)
32 d
W m  (55%—4,54%) g7t
= — %k = .
32 5,5 ’

JlnmmHa TOJIYBOJIHBI Mporubda 0osiee IJTUHBI OJHON TPYOBI, CIEA0BATEIBHO, 110
pekomenaanuu Capkucora I'. M. npuauMaem | = 3 M.

B % %2 % 10° % 24,06 % 0,22
Ona = 3002 * 8,75

Hanpsxkenue kpydenus [2, c. 81]:

= 132,68 krc.

(71)

rae M,, — KpyTAIIUA MOMEHT, k[ c-cm;

W,, — MOJSIPHBIA MOMEHT COTIPOTUBIICHHSI KPYYEHHUIO MOTIEpeYHOro ceuenus bT.
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N
M w = 97400; ’ (72)
rie N — 3arpatbl MOIIIHOCTH, KBT.
N=15-N,_, (73)

riae N,; — MOIIHOCTB Ha paspymeHue 3a004, KBT.

N=1,5*4,78=7,17 kBT,

7,17
Myp = 97400 ——== = 549,46 kI'c * cm,

1271
7 (d*-d’
" :E‘—( J 1) e’ (74)
m  (55%—4,54%) 175
= — % =

P16 5,5 o

= 2292 — 31,4 krc/cm?.
17,5

CyMMmapHO€e HanpsHKEHUE:

KI'C
gy = /(176,62 + 132,68)2 + 4 * 31,42 = 315,61 —.

3amnac IIPOYHOCTH:

Pe3p00BOE coenuueHue

ny =20 116517,
315,61*15

JlaHHBIN pacueT mokaszai, 4yTo KO3(PUIMEHT 3amaca MPOYHOCTU MPEBBIILIAET
JOMYCTUMBIN 3amac MPOYHOCTH, CJIEAOBATENIbHO, OypuJbHbIE TPYObl B HIKHEM

CCUCHUM IIPU 3aJJaHHBIX PCKUMAX 6prHI/ISI HC OOJIKHBI BBIXOJAUTL U3 CTPOA.

2.8. Pa3paborka MeponpusiTMii 10 MNpeayNpeKICHUI0O aBapuil NpH

OypeHuM CKBaKUH

Crnenyer HOMHHTB, YTO aBapHIO JIErde NpeaylnpelnTh, YeM JIMKBHINPOBATH:
UCXOJII M3 JTOr0, PEKOMEHAYETCS K MPUMEHEHUIO CIEAYIONIN TepeyeHb
MEPOIPUITHIA, CHOCOOCTBYIOLIUX UX MPEAYIPEKICHUIO.

Jlist mpenynpexaeHust aBapuil ¢ oOpeiBaMu OypHIIbHBIX TPYyO HEO0OXOAUMO:

NPUMEHSATh OypuIbHBIE TpPYyOBI, COOTBETCTBYIOIIUE IO CBOEH MPOYHOCTH
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BbIOpAaHHOMY pEXHUMYy OypeHHs; MPOBOAUTH CHCTEMaTHYECKOe MIaOJIOHUPOBAHHE
OypUJIBHBIX TPYO U OCMOTpP UX COEIMHEHUI; 00ecreunBaTh yCIOBUS CKIAIUPOBAHUS
U TPAHCTIOPTUPOBKHU OYPHIIbHBIX TPYO, HE JOMYCKAIOUIUE UX MOpUy | T. 1.

Jlnia mpenynpexxaeHus aBapuu B pe3ysibTaTe MPUXBATOB OypUIIBLHBIX KOJIOHH
HE0OXOMMO: HE JOMYCKAaTh HAKOIUICHHUS] U OCEJaHus IIaMa B CKBaXKWHE, JJIS Y€ro
NPUMEHSTh MPOMBIBOYHBIE >KUJKOCTH, COOTBETCTBYIOIIHUE YCJIOBHUSIM OypeHus, B
KOJIMYECTBE, JOCTATOYHOM I BBIHOCA MUIaMa; YCTPamBaTh LUPKYJIALUOHHYIO
CUCTEMY, 00€CIeUnBaIOIIyI0 OYUCTKY PAacTBOpA; MPOBOJUTH CIYCK MHCTPYMEHTa B
HIDKHEW 4YacTH CTBOJA CKBQXHHBI C TPOMBIBKOW U BpallleHHEM: MPOBOAMTH
CHCIMAFHYI0 OYHCTKY CKBKMHBI OT HulaMa (MpU HEOOXOAMMOCTH — B KaXKIOM
peiice); cUCTeMaTHYeCKd OCMaTpuBaTh OYypUIIbHYIO KOJIOHHY C LENbIO BBISBICHMUS
MECT YTEYKH MPOMBIBOYHON KHJKOCTH: CBOCBPEMEHHO IMEPEKPHIBATh 00CaTHBIMU
TpyOamMHu 30HBI HEYCTOMYMBBIX MOPOJ W TMOIJIOLICHUN; MOAOUPATH MPOMBIBOUHBIE
KHUJKOCTH, CHOCOOCTBYIOLIME YKPEIUICHHIO CTEHOK CKBa)XKMHbBI, M TaMIIOHa)KHbIE
CMECH MJi JIMKBUAALMK TIOTJIOIMIEHWH MPOMBIBOYHON JKUAKOCTH; MPOpadaThIBATh
CTBOJI CKBR)XMHBI B 30HE 3aTSKEK; CIYCK U MOJABEM B 3TUX MHTEpBajiax MPOBOJUTH C
BpAIllCHUEM U MHTEHCUBHOM MPOMBIBKOW PAaCTBOPAMH C ITOHMKEHHOW BOJIOOTAAYEH;
HE OCTaBJISITH OypOBOW CHapsij HA JUIMTEIbHOE BpeMs Ha 3a00€ Wi B MpU3ab0HHOM
30HE TIPU MPEKPAIEHUN BPAIICHUS U TIPOMBIBKH.

JUiss  mpenynpexJeHus aBapuil ¢ 00caaHbIMU TpyOamMu HEOOXOAMMO:
MPOBEPATH TIEPE CITyCKOM 00CaHbIe TPYOBI IO JUAMETPY, Ha LIETOCTHOCTh Pe3h0 U
Tena TpyO; MPOBEPATh UCIPABHOCTH OypOBOTO OOOPYIOBAHUS U CITyCKOMOIBEMHBIX
MPUCTIOCOOICHNI; TPOU3BOAUTH KABEPHOMETPHUIO CKBAKWHBI, TPU BO3MOXKHOCTHU
o0Jeryath rIIMHUCTBIA PacTBOP; HE OMYCKAaTh MPHU CIyCKE KOJOHHBI 00CaTHBIX TPYO
UX BpalleHus W 3a0WBaHHs [UTAMOM; TPU JJIMHHBIX KOJIOHHAX (OCOOEHHO
TOHKOCTEHHBIX) NPUMEHATh OOpaTHbIC KialaHbl; MPOU3BOAUTH IEPEd CIyCKOM
KOJIOHH 00CaIHBIX TPYO MX HapY>KHYIO CMa3Ky (Ma3zyToMm, HeTe-TpaduTOBOM MacToi
¥ T.I1.) 17151 OOJIETYCHUS U3BIICUCHHSI.

JUis mpenynpexIeHuss aBapud C MOPOJOPa3pyIIAOIIUM HHCTPYMEHTOM

HEO0OXOJMMO: HE JIONYCKaTh CIYCK B CKBaXXMHY KOPOHOK MMEIOUINX Je(eKThl pe3bo,
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TPEeIIMHBl KOPIYCOB © MAaTpHIl, JO(PT B OMOpax MIApOIIeK, C 3a0UTHIMH
IPOMBIBOYHBIMU OTBEPCTHSIMH W JPYTUMHU Je(deKTaMy; HaBOpAUMBATh ajiMa3HbIe
KOPOHKM M paCIIMPUTEIN CIENUATBbHBIMU KJIIOYaMu; MpeKpamarts OypeHue u
POU3BOJIUTH MOABEM MHCTPYMEHTA MPU PE3KOM IMaJICHUN MEXaHUYECKOW CKOPOCTH,
BO3HMKHOBEHUHU BUOpAIMM U MOCTOPOHHUX IMPOIIECCOB B CKBaKMHE; 00ECIeYnBaThH
MOJIHYIO T€PMETUYHOCTh BCEX COETUHEHUN OypOBOIo CHapsiia BO M30€KaHUE YyTEeUeK
IPOMBIBOYHOW JKHIKOCTH; TPU 3aMEHE MOpPOAOPA3pPYyIIAIIIEr0 WHCTPYMEHTA
CJIEIUTD 32 COOTBETCTBUEM €T0 INAMETPOB.

Jnsa mpenynpexaeHuss aBapuil mpu paboTe B CKBaXKUHE HEOOXOIUMO:
O3HAKOMHTH KapOTAXHYIO OpHragy mepea MpOU3BOACTBOM pabOT ¢ OCOOCHHOCTSIMU
KOHCTPYKLIMU U COCTOSSHUEM CKBaXXUHbI, C BO3MOKHBIMH 30HAMH OCJIOKHEHU;
npopa®oTaTh CTBOJI CKBaXKHHBI TIEpEN CIIyCKOM TeO(pU3NYECKUX U JAPYTUX
CKBOKMHHBIX MPUOOPOB M CHApsJIOB; IMPOBEPATh COOTBETCTBHE Kabens (Tpoca)
rmyOuHEe TPOU3BOAMMBIX paboOT, €ro ILEJOCTHOCTb, IPOYHOCTh KPEIUICHUs
CKBOKUHHBIX MPUOOPOB M yCTPOMCTB; MPEKPATUTH CIIYCK CKBAXXUHHBIX MPHOOPOB
IPU KX 3aTsDKKaX, IpUOOPHI MOAHATH U IOBTOPUTH MPOPAOOTKY CKBAXKHUHBI.

Jlis mpenynpexaeHus aBaphil W3-3a TaJieHUs MOCTOPOHHHUX MPEIMETOB B
CKBKMHY HEOOXOIUMO: 3aKpbIBaTh YCThE CKBaXXUHBI IPU MOJHATHIX OYPHUIBHBIX
TpyOax; CIEAUTb 3a HCIPABHOCTHIO KIIOYEH, PYYHOTO HHCTPYMEHTA, CIIyCKO-
MOIBEMHBIX TPUCIIOCOOJICHNH; CHUCTEMAaTHYECKH MPOBEPSATh COCTOSHHUE JeTanel
BpalliaTess CTaHKa.

st mpenynpexaeHuss oOpbsiBa OypHJIbHBIX TPYO M pa3BEPTHIBAHUS UX IMPHU
OypeHHH HEOOXOAMMO: BO BPEMsI KaXJOTO MOAbEMA CUCTEMAaTUYECKH OCMAaTpUBAThH
OypUIBHYIO KOJOHHY M CBOEBPEMEHHO BBIOPAKOBBIBATH Je(DEKTHI W H3HOCHI,
YUUTBIBATh MPOJOJIKUTEIBHOCTh PabOThl TpyO; MPUMEHATH OYpUIIbHBIE TPYOBI C
auaMeTpoM Haumbosee ONU3KUM K JUaMETPy CKBAXKWH, MPABWIBHO OTpadaTHIBAThH
OypwibHBIC TPYObI, YTOOBI M3HOC OBLI PABHOMEPHBIM IO BCEW IJIMHE KOJOHHBI;
CIIEIUTh 3a COCTOSIHHEM pE3bOOBBIX COCAMHECHUN, CBUHYMBATH 1O OTKa3a;
NPUHAIKHOCTA JJII CIYCKONMOABEMHBIX OIEpaluil coaepXarb B MOCTOSHHOU

HCIIPaBHOCTH.
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JIns mpenynpexaeHus NPUXBAaTOB U CTSDKEK IPU U3BJICUEHUM U3 CKBAYKUHBI
HEOOXOMMO: HE OCTaBJISITh CHApsA/ Ha 3a00e 0e3 mojaun MPOMBIBOUYHOM KHJIKOCTH B
CKBaXXWHY; IPU BHE3AIHOM MPEKPAIICHUU LUPKYJSALUU TPOMBIBOYHON KUJIKOCTH
INPUINOJHUMATh CHapsiag Haj 3aboem Ha 1,5...3 M; couepkarb B 4YHMCTOTE 3a00ii
CKBQXUHBI; CIEAUTH 32 COOTBETCTBUEM IPOMBIBOYHOM KUAKOCTH; B KOHIIE KaXXI0TrO
pelica nepeq NoAbEMOM CHapsiia Hy’KHO NEPUOJINYECKH MPOU3BOINUTH CHEIUATIBHYIO
OYUCTKY CKB@)KHUHBI CHapsIOM, COCTOSIIIIMM M3 KOPOTKOH KOJIOHKOBOM TpYyOBI U
JUTMHHOM ITIITAMOBOM TPYOBI.

JIns mpenynpeKIeHNs pa3pyLICHHUs alMa30CoAepKalle MaTpULbl, IPUKOra
KOPOHKM HEOO0XOJUMMO: OYMIIaTh 3a00H Mepen CIIyCKOM CHapsiaa; COOJII0AATh
ONTUMAJIbHBIE OCEBBIE HAIPY3KH HA IOPOAOPA3PyLIAOIINN UHCTPYMEHT; TIIATEIBHO
OCMaTpPUBATh KOPOHKY IE€pe]l KAKIBIM €€ CIIyCKOM B CKBaKHHY; BKJIIOYATh B COCTAaB
pacIIMpUTeNlb I COOJIIOJIaTh OYEPEAHOCTh pabOThl KOPOHKAMU B COOTBETCTBUHU C
UX  JuaMeTpaMHu; CHW)XXaTb  BHOpauMM  cHapsiia; HOpu  OypeHHH 1O
CUJIBHOTPEIMHOBATHIM ITOPOJIaM CHUXXATh OCEBYIO HArpy3Ky M 4acTOTy BpallCHUs
CHapsja; KOHTPOJMPOBATh IPOLECC IPOMBIBKM; C IIOBBILMICHUEM JaBIICHUS
IPOMBIBOYHOM JKHJIKOCTH CHMI)KAaThb OCEBYIO HAarpy3Ky; pe3bOOBbIE COEIUHEHUS
JOJKHBI OBITh T€PMETHUYHBI; MpPHU MOAKIMHHUBAHWU KEepHA MPEKpaTUTh OypeHue u
IIOAHATH CHAPAJ HA IIOBEPXHOCTb.

JIns mpenynpexaeHus IMOIMaJaHusl B CKBAXUHY MEJIKUX MHCTPYMEHTOB WJIU
INOCTOPOHHUX MPEAMETOB HYXHO 3aKphIBaThb BO BpeMsl OypeHHsS YCTbE€ CKBAa’KHUHBI
METaJUIMYECKUM JUCKOM C OTBEPCTHUEM Jisi OypHIIbHBIX TPYO, a MocCie U3BJICUECHUS
CHapsi/ia U3 CKBAKUHBI — IEPEBIHHON MPOOKOM.

JIns nukBHUAauMM aBapuii B KOMIUIEKT aBapUMHOIO HWHCTPYMEHTA,
HaXOSIIerocs Ha OypoBOi BXOAUT METYHK (Tadymna 2.12).

Tabmuma 2.12 — Texauveckas XapakTepUCTUKA METYHKA

JInamna3zoH BHYTPEHHUX THAMETPOB
HaunmeHnoBaHme Mapka cranu 3aXBaThIBAEMBbIX 3JIEMCHTOB Macca, kr
OYpHUIIbHOI KOJIOHHBI, MM
Mertuuk B 20X 20...57 4.5
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2.9. Bb10op MCTOYHMKA SHEPrUM

CwiioBOM MpPUBOJ SIBIIETCS HEOTHEMJIEMOW 4YacThl0 OypOBOTO CTaHKa U BO
MHOIOM  OINpEIENseT €ro TEXHUYECKUE TapaMeTpbl M  OAKCIUTyaTal[MOHHBIE
XapaKTePUCTUKH.

CuiioBbI€ PUBOJIBI TOAPA3AEISIOTCS Ha!

— IBUTATEIN BHYTPEHHETO CTOPaHUs;

— DJIEKTPUYECKUE JIBUTATENH;

— TUIPABJIIMYECKHE U THEBMATHYECKUE JIBUTATEIIH.

I[To konuyecTBY MEXaHU3MOB, MOAKIIOYAEMBIX K OJHOMY JIBUTATENIO,
BBIJICJISIIOT TPU TUIIA IPUBOJIOB:

1. NuauBryaibHbI TPUBO HA KAXKIbIM UCTIOJTHUTEILHBIN MEXAHU3M.

2.  I'pymnmoBoii mpuBOI.

3.  KomOuHMpOBaHHBIN IPUBO/I.

K cunoBomy npuBOy NPEAbsIBISIOTCS CIAEAYIOIMME TPEOOBaHUS: JIETKOCTh U
KOMMAaKTHOCTh, YKOHOMUYHOE MOTpPEOJIeHUE TOproYe-CMa304YHbIX MaTEpUAIOB WIIU
AIIEKTPOIHEPTUH, TIPOCTOTA U JIETKOCTh MOHTa)Ka, HAJIEKHOCTh B padoTe, MpOCTOTa
00CITy>KUBaHUSI U PEMOHTA, THOKOCTh XapaKTEPUCTUKHU.

BypoBas ycranoBka YKb-200/300 C cobpana Ha maccu aBtomobmitst 3UJI-
131. IIpuBoxn cranka ocyuiectBisercs auzenem J37E-C2 momHocTthio 30 kBT c
BO3IYITHBIM OXJIXKJACHUEM | 3aITyCKOM OT ITycKoBoro asuratens [1/]-8.

[IpuBomHOM JM3€JIb CTaHKA M HACOCAa YCTAHOBJIEHBI B TNEPEIHEW YaCTH
CajloHa, OT/EJIAHHOW 3BYKOM3OJSAIIMOHHOM CTEHKOW. Bpaienue oT gu3ens K
OypoBOMYy CTaHKYy TiepefaeTcs KapJaHHbIM BajoM. Hacoc cBsizaH ¢ jguseniem

KJIMHOPEMEHHOM IIepeiauci.

2.10. KoHTpOJIbHO-U3MepHUTEIbLHAA annaparypa

PanmonanpHas JKCIDTyaTanusi COBPEMEHHOTO OypoBOro 00OpYIOBaHUS U
HHCTpYMEHTa TpeOyeT NPUMEHEHHS CHEHUAbHBIX KOHTPOJBHO-U3MEPUTEIHHBIX
npubopor (KUII), mno3Bonstomux w3MepsATh U MOAJACPKUBATH ONTUMAJbHBIC

napameTpbl TEXHOJOTHYECKOr0 pekuMa OypeHHsi, paboThl pa3IMYHBIX MEXaHU3MOB,
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ompeneNsITh (U3UIECKOE COCTOSHHUE OTACIbHBIX TEXHUYECKUX CPEICTB. OITO
MO3BOJISIET TIOBBICUTH MPOU3BOAUTEILHOCT OYpPOBBIX pabOT W OE€30MaCHOCTh MX
BEJICHUS, CHU3UTh aBAPUMHOCTD B MPOIIECCE COOPYKEHUSI CKBAKHH.

Bce mapamerpsr OypeHust 0TOOpa)karoTCsl Ha MTaHETH YIPABJICHUS, HA 3TON Ke
MaHEJIN PacroyaraloTcsl Opra’bl yIpaBICHUS.

Bbyposas ycranoBka YKb 200/300 C ocnamena [1]:

1. Yka3arens oceBOM Harpy3Ku;

2. ManoMeTp J1aBJieHUs IPOMBIBOYHOM JKUIKOCTH;

3. 3BYKOBOI1 CUTHAJIM3aTOp MepenoabemMa OypoBOro CHapsIa;

4. C4eTYUK MOTOYACOB.

2.11. MexaHu3anms CIyCKO-IIOAbEMHbIX ONlepanuii

Cnycko-nogbemubie oneparuu  (CI1O) npousBogsTcs C I1ETbIO  3aMEHbI
M3HOCHBIIIETOCS OPOJOPa3pyIIAIONIEr0 HHCTPYMEHTA, a P KOJIOHKOBOM OypeHHUU
— C UEJbI0 H3BJICYECHMS KEpHA, 3alOJHUBLIETO KEPHONPHUEMHYIO TpyOy WU
3aKJIMHUBLIETOCS B HEW.

3arpatel BpemeHn Ha CIIO yBennumBaroTcs € TIyOMHOM CKBaKWHBI. J[7s
ymenblieHus: BpeMenn Ha CIIO nambonee 3(h(EKTUBHBIM SIBISECTCS NPUMEHEHHE
KOJIOHKOBBIX CHApsAJI0OB CO CHEMHBIMH KEPHONPHUEMHHMKAMH, ITOJHUMAEMbIMU Ha
kaHare (CCK). Kepn wu3Bnekaercss B KEepHONPHUEMHOW TpyOe, MOJHMMAaeMOW Ha
KaHaTe CO CKOPOCTHIO MPUOIU3UTEIBHO 3...5 M/C.

JUiss CBUHUMBAHMS M PAa3BUHYMBAHMS OYypUIIBHBIX TpyO TMpU CIYCKO-
MOJBEMHBIX OIEpalUAX MPUMEHSIOT CHEIUalbHbIE KIIOUHM, KOTOpPHIE BXOIAT B
KOMIUIEKT ITOCTaBKH KOJIOHKOBOTO Habopa.

Jlist ynepaHusi B TOJIBEIIEHHOM COCTOSIHUM KOJIOHHBI TJIAJJKOCTEHHBIX TPYO,
a TakKe Ui BOCHPHUATHS KPYTALIEr0O MOMEHTAa NP HMX CBHHYMBAHUM U
pa3BUHYMBAHUM HA YCThE CKBAXXUHBI YCTaHaBIMBaeTcs Tpyooaepxkarens TP2-12,5.

Jliist crycka ¥ moJibéMa ChbeMHOT0 KEPHOIPUEMHUKA OBEPILIOTOM (JIOBUTEIIEM)
npumeHsiercs sebeaka JI-5, TeXxHUUecKre XapaKTEPUCTUKU KOTOPOUM TPUBEICHHI B

tabmurte 2.13.
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Tabnuna 2.13 — Texunyeckue xapaktepuctuku jgedeaku JI-5

ITapamerp 3HaueHue
['py3010A6eMHOCTD, KT
Y HAMOTKE TEPBOTO CIIOS 750
MIPY HAMOTKE TTOCJICTHETO CIIOS 490

CkopocTb nmorbeMa KaHata, M/c
I ckopocts/Il ckopocTh:

Ha [EPBOM CJIOC HABUBKHU 0,98/1,4
Ha KOHEYHOM CJIOE HAaBUBKA 2,19/3,13
YacToTa BpAICHHUS, C 24
JmuHaxXmupuHaxBbICOTa, MM 870x780x1030
Macca ¢ 3J1IeKTpo0OOpYy1I0BaHUEM, KT 335

2.12. ABTomMaTHU3aus NPOU3BOICTBEHHBIX MPOLECCOB

[Ipy HCHONB30BaHUM NOJyaBTOMATHYECKOTO 3JIEBATOPA COKPAILAETCS BpeMs
Ha TMPOBEJEHUE CITyCKO-TIOABEMHBIX ONEpalii W, TEM CaMbIM, [OBBIIIAECTCS
IIPOU3BOJAUTEIILHOCTD TPYAA.

Hcnonb3oBaHre TIIMHOMEIIAIKM MO3BOJSET JIETKO W OBICTPO MPUTOTOBUTH
[JIMHUCTBIA PacTBOp, OOJNANaOIMIMA HEOOXOAMMBIMHU MapamMeTpamH sl JTaHHBIX

YCIIOBHUM.

2.13. MoHTAaK M IeMOHTa:K O0YpOBOIr0 U CHJIOBOT0 000PYA0BAHMS

MoHTaXXHO-JEMOHTaXHbIE Pa0OThl W MepeMelleHHe OypOBBIX YCTaHOBOK
HEIMOCPEJICTBEHHO Ha YYacTKE MPOEKTUPYEMbIX paldoT OyAeT OCYIIECTBIATHCA
cuiiaMu OypOBBIX OpuUTal.

JIiist MOHTaxa OypoBOro 00OpY/IOBaHUS U KWIIBIX BaroH-J0MOB HEOOXOIMMO
MOATOTOBUTH TUIOMIANKY M MOABE3JHblE MyTH K HeW. Ilmomanbs moaroToBiaeHHOU
IUIOIIAH TOJKHA cocTaBisATh He MeHee 30%30 m cormacHo OCT.

HeoOxoaumass mupuHa mnpoesxed yactu coctaBiser 3,5 M. Cpennee
paccTosiHUE TMOABE3IHBIX MyTel K MPOEKTHBIM CKBaXHHAM, C Yy4Y€TOM
HEOOXOMMOCTH TIOIhe3a K HUM OKPY>KHBIMH ITyTSIMH, COCTaBHUT B CPETHEM 2 KM.

[Ipu nepeBo3ke OypoBOl YCTaHOBKHM MauTa JOJKHA OBITh YCTaHOBJICHA B
TPAHCIIOPTHOE MOJIOKeHHE. BypoBbie CHapsiIbl CIOXKEHBI OTACIBHO B aBTOIPUIICTIBI

Ha KoJiecHOM 1uiaTdopme. 3yMiid YCTaHOBJIEH Ha CaHsSX, BBIMOJHEHHBIX U3 TpyO. U3
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HEro BBUIMBaeTCS OypOBOW pacTBOp W MPOM3BOJIWTCS YUCTKA. BcmomorarenbHbIC
WHCTPYMEHTHI M 000PYAOBaHUE CKJIAJABIBAIOTCS B KPBITBINA aBTOIIPHUIIETI.

Pa6ots! BemmosHs0TCS O0yp103¢poM T-170 MBI momHocThio 118 kBT.

[Tocne ycraHoBku OypoBOM  YCTAaHOBKM HAJ  MPOEKTHOM  TOYKOMU
YCTAHABIIMBAIOT 3JICKTPObl KOHTYPHOTO 3a3€MJICHUS B TOYBECHHBIN MMOKPOB. 3aTEM K
YCTAHOBKE TMOJIBO3SAT 3yMII], MpHUIETBI CO CHapsAJaMH W C JOMOJHUTEIbHBIM
obopynoBanuem. K 3ymmdy mgomkeH OBITh oOecnedeH MOABE3] TPYy30BOTO
aBroMoOminss  YPAJI ¢ 1uucrepHoi. Ilpumen ¢ 1ucTepHONM  «OTHEOIACHOY
YCTAHABJIMBACTCSI HA PaCCTOSAHUM He MeHee 50 M OT TEeppUTOpPUU TPOBEICHUS
re0JIOr0-pa3BeOYHbIX padoT.

[Tocne oxoHyanus OypeHHUs O4YepEIHOM CKBa)KUHBI ITPOU3BOJIUTCS MEPEBO3Ka
o0opynoBaHus Jy1s 3a0ypUBaHUs HOBOM CKBaKUHBI.

Ilepen mepeBo3koil M TOCIE Hee, a Takke Iepen 3a0ypuBaHUEM
MPOU3BOJIUTCS OCMOTP OypoBOro oOO0OpYyJIOBaHMS: CTaHKa, Hacoca, JIBUTATENd
BHYTPEHHEr0o cropanusa. IlepeBo3ka OypoBOW yCTAaHOBKM OCYIIECTBISCTCS C

CO6HIOII€HI/ICM COOTBCTCTBYIOIIUX IIPAaBUJI TCXHHUKHU 0e3011acHOCTH.

2.14. JInkBUAAINSA CKBAaKNH

[locne  oxkoHwaHusi  OypeHUs  KaXIOM  CKBAKHUHBI  BBITIOJIHSACTCS
WHKIIMHOMETPHUSI M OMNMCAaHUE KEpHa, IIOCJIE€ Yero CKBAXKUHBI 3aKpbIBAIOTCA
re0JIOTaMH.

OtrOypeHHass CKBaXMHA HE TMOJJICKHUT JUKBUAALMU J10 COIJAacOBaHUA C
reoJIOTUYECKOM M Teojie3nueckoil cimyxOamu. [lociaennssi mpoBOAUT KOHTPOJIbHBIE
U3MEPEHHsI KOOPJIMHAT YCThbS CKBQXMH W B CIIy4a€ HECOOTBETCTBHUS IMPOEKTHBIX
KOOpPJIMHAT (PaKTUYECKUM (PUKCUPYIOTCSI COOTBETCTBYIOIIME JAaHHBIE, KOTOPBIE 3aTEM
NIEPENAIOTCS T€0JI0TaM.

[locre cormacoBaHusi CO BCEMH CIY>KOaMH TPOU3BOJUTCS JIMKBUIAIIHS
CKBaXMHbl. M3 CKBaXUHBI U3BJIEKAIOTCA o0cagHble TpyObl. JIMKBUIAIIMOHHOE
TaMIIOHUPOBAHUE HE MTPOU3BOAMTCS, TAK KaK pa3pe3 CIOKEH KPENKUMH MOPOAaMHU U

OTCYTCTBYIOT BOAOHOCHBLIC TOPH3OHTEI. CkBaxnuHa 3aKpPbIBACTCA )IepeBHHHOﬁ
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npoOkoil. Ha mecte ckBa)kKMHBI yCTaHABIMBAETCSl OMO3HABATEIbHBINA 3HAK (perep) ¢

yKa3aHHEM HOMepa CKBaXUHbBI, TpouiIst u rojga OypeHus.

Pabouas miomanb BeIpaBHUBAETCS OyibJA03€pOM MOCIIE OKOHYaHUS OypeHus

CKBAXWMH Ha KaXJIO0M HpO(I)I/IJ'Ie N HUX 3aKpbITUA. HpOI/ISBOI[I/ITCH PEKYJIbTUBALIUA

3CMCIJIb.

U3m.
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3. COHUAJIBHAA OTBETCTBEHHOCTD

3.1. BeBeaenue

Paiion paboT pacnosokeH B CeBepO-BOCTOYHON 4acTH ANTANCKOro Kpas Ha
TEPPUTOPUH 3aPUHCKOIO palioHa.

Ha pynomnposiBnenun mapranma CyHrail mpoBOIATCS OLICHOYHBIE PAaOOTHI.
BypeHnue ckBakxuH MPOU3BOAUTCS caMOX0AHON OypoBoil ycranoBkoit YKb-200/300C.

Paifon ropHO-TaeKHBINA, XapakTep penbeda HU3KOTOPHBIA C aOCOTIOTHBIMU
ormeTkaMu 70 500 M U OTHOCHUTENIbHBIMU MpPEBBIMICHUSIMHU (pyciio p. BeTnoBblit
Cywnrait) o 200 m. Cknonsl kpytu3nou 15...20°, yuactkamu a0 40°, 3ajneceHsbl
YEPHEBOW TaWTOM C Pa3BUTHIM KyCTAPHUKOBBIM IOJIECKOM.

Kinnmar palioHa KOHTHMHEHTAJbHBIH C KOPOTKUM JKapKUM JIETOM U
JTUIUTEIbHON OypaHHOM 3UMOM. YCTOWYMBBIA CHEXHBIM TOKPOB oOpasyercs B
OKTsI0pe-Havase Hos0ps1, ero toimuHa gocturaet 900...1600 MM, B 1orax U HaayBax
— 10 3...4 M, a cxoguT oH B ampene. Jleto (MIOHB-aBTyCT) TEIUIOE M JIOXKIJIUBOE.

KomunuectBo ocagakos 500...700 mm (Mmakcumym — 1870 mMm).

3.2. lIpousBoacTBeHHas1 0€30NACHOCTH

CoopykeHHE T€O0JIOTOPA3BEAOYHBIX CKBAXUH HEPA3PHIBHO CBSI3aHO C
OMACHOCTHIO TMPOU3BOJUMBIX PAOOT. BakHBIM ABISIETCS TO, HACKOJIBKO YETKO HU
CITaXKEHHO TTPOUCXOUT B3aUMOJICUCTBUE PA0OTAIOIINX CIY>KO U KaK CBOEBPEMEHHO U
TOYHO TIOCTYTIAIOT Pa3IMYHbIE CBEICHMSI, Kacaroluecs 0€30MacHOCTH JIFOICH.

UeMm ciiokHee BHJ JEATEIBLHOCTH, TEM JOJKHA OBITH 0o0jiee KOMINIEKCHOM
CHUCTEMA 3allUThl. B yCIOBUAX MPOM3BOACTBA HA YEJIOBEKA JIEHMCTBYIOT B OCHOBHOM
TEXHOT€HHBIE OMACHOCTH, KOTOPbIE€ MPHHATO HA3bIBaTh OMACHBIMU M BPEAHBIMHU
MIPOU3BOJICTBEHHBIMU (DaKTOpaMHU.

K omacHpiM oOTHOCUTCS Takoil (akTop, BO3JACHCTBHE KOTOPOTO Ha
paboTaroImero B ONPENETIECHHBIX YCIOBHSIX TMPUBOJUT K TpPaBME WIH PE3KOMY

YXYILWEHUIO 3I0POBBS.
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K BpemneiM ke OTHOCHUTCS Takoil (hakTop, BO3JEHUCTBHE KOTOPOrO Ha
paboTaroIIero B ONPEAEICHHBIX YCIOBUIX MPUBOIUT K 3a00JIEBAHUIO MU CHIKEHUIO
TPYAOCIIOCOOHOCTH.

YacTh NPOU3BOACTBEHHBIX CHUCTEM OOOPYIOBAaHMS W DIEMEHTBI CPEbl,
SBJISAOLMECS ICTOYHUKAMU ONIACHOCTH, IPUBEIEHBI B Tabiuue 3.1.

Tabmuma 3.1 —  OcHOBHBIE  DJIEMEHTHI  IMPOHU3BOJCTBEHHOIO  IIporiecca

Te0JIOTOPa3BEIOYHBIX PadOT, POPMUPYIOIIHE OMTACHBIC M BPEIHBIE (haKTOPHI

3 HaumenoBanwue dakrope (TOCT 12.0.003-74)
TaIbl
3aMpOEKTUPOBAHHBIX HopmatuBHbie
pabor OnacHele Bpennsie
BUJIOB paboT JTIOKYMEHTBI
Otkionenne | 'OCT 12.0.003-74.
noKa3aresien CCBT. Omnacubsie u
MHUKpPOKJIMMAaTa | BPEIHBIE  TPOU3BOJ-
HA OTKPBITOM | CTBCHHBIE  (DAKTOPBI.
JBrxymuecs
BO3/YXE. Knaccudukanms.
TpaHCIIOPTUPOBKA H MAaIIHHBI 1
[ToBpexnenns B | TOCT 12.1.008-78.
1 MOHTaK-/I€MOHTAX MEXaHU3MBbI
pe3ynbrare buonoruueckas
o0opynoBaHus Ipy30MO0bEMHOTO
KOHTAaKTa C 6e3onacHoCTh. OOIMe
o0opynoBaHus
HAaCEKOMBIMHU. | TpeOOBaHUSI.
[Toeimennas | TOCT 12.1.005-88
3anbUIeHHOCTE | O0Ime CaHUTApHO-
pa0Ooueil 30Hbl. | THTHEHWYECKHE  Tpe-
Otknonenne | OoBaHMSI K  BO3AYXY
JBrxymuecs . o
nokazaresieii | paboueil 30HbI.
MaIIHbI 1
mukpokiaumara | FOCT 12.1.012-90
MEXaHU3MBI
Ha OTKpbITOM | BuGparnumonnas Oe-
Pa3IMYHOTO
BO3/yXe€. 3omacHocTh.  OOmue
000py/IOBaHUSI.
[MpeBbiiienne | TpeOOBaHUSL.
JaBnenue B
ypoBas myma u | OCT 12.4.125-83
ITHEBMOCHCTEME.
BHOpaIuu. Cpenctna KOJlIE-
bypenue ckBaxxuH u Cratuueckoe .
Henocrarounoe | KTMBHOM 3aITATHI
2 BCIIOMOTaTEIIbHBIC ANEKTPUIECTBO.
OCBEILIEHUE paboTaronmx oT
paboTsI OcTpble KPOMKH, - .
paboueii 30HBI. | BO3AEHCTBUSA Mexa-
3ayCEHUIIBI U
[ToBbllieHHass | HUYECKUX  (DAKTOPOB.
[IepOXOBATOCTh HA
3anbuieHHOCTh U | Kitaccuduxariys
MMOBEPXHOCTHU
P 3arazoBanHocTh | CHull I1-12-77.
WHCTPYMEHTOB U -
6. 11 paboueii 30HbI. | 3amuTa OT HIyMa.
TpyO. [Topaxkenune
pyo. 110p Tospescienns & | TOCT 12.2.062-81
ANMEKTPUYECKUM
pe3-Te koHTakTa | CHCTeMa  CTaHIapTOB
TOKOM.
C HACEKOMBIMH. | 0€30MacHOCTH TPYAA.
Jlucm
ArNM1-2069305-21.05.03-6C-3111-2017-01 36
U3m. | Slucm Ne dokym. lNoodnuck | Jama




3.2.1. AHa/1u3 BpeaHbIX ()AKTOPOB U MEPONPUSITHS N0 UX YCTPAHEHUIO

OmKIoOHeHUs NOKA3AHUU MUKPOKIUMAMA HA OMKPLIMOM 6030yXe U 8
nomeweHuu.

BypoBbie paboThI CBsSI3aHBI C TOCTOSIHHON pabOTOI Ha OTKPBHITOM BO3TyXE.

JUi 3a1uThl IEpCOHANa OT MOTOAHBIX SIBICHUN OypoBas yCTaHOBKA JTOJIKHA
OBITh OCHAIIICHA MOJICOOHBIMU TOMEIEHUsIMHU. B paboueil 30He OypoBOl yCTaHOBKU
JOJKHBI OBITH OOecreueHbl KOM(OPTHBIE YCIOBUSAM TpyAa s pabounx. PaGoune
JIOJKHBI OBITh OOECTIEUEHBI TEIUION CHELOAEK 0N U 00YBBIO.

Pazmuuaror Temnpli M XOJOAHBIM MEpPHUOJ roja. Temslii mepuoj roaa
XapaKTEepU3yeTCsl CPEOHECYTOUHOM TeMmIepaTypor HapykHOro Bosayxa + 10°C m
BBIIIIE, XOJIOAHBIN — HIbKE + 10°C.

OnTuManbHble MUKPOKJIMMATHYECKHE YCIOBHS — 3TO TaKOE€ COYETAaHUE
[apamMeTpoOB MHUKPOKJIMMAaTa, KOTOPOE IpPHU JUIMTEIBHOM BO3JECHCTBUM Ha 4YEJIOBEKA
o0ecrieurBaeT OILYyIIEHUE TEIIOBOro KoM(opTa M CO3AA€T MNPEANOCHUIKU IS
BBICOKOI pab0TOCIIOCOOHOCTH.

JlomyCTUMBIE MHMKPOKJIMMAaTHYECKUE YCIOBUSL — 3TO TAaKOE COYETaHUE
apamMeTpoB MUKPOKIMMATa, KOTOpPbIE MPHU JJIATEILHOM BO3ACHCTBUM Ha 4YEJOBEKA
HE MOTLYT BbI3BaThb  JAUCKOM(OPTHBIE  TEIUIOOUIYUICHUS] M  I[OHM)KEHUs
PaboTOCIIOCOOHOCTH.

Hopwmbl Temneparypbl U BIaXKHOCTU B paOodeil 30HE MpUBEIEHbI B TaOIUIE
3.2.

Tabmuma 3.2 — JlomycTumble HOPMBI MHKpPOKJIMMara B pabodeld 30HE

IMPOU3BOACTBCHHBIX HOMGH.[GHI/Iﬁ

CxkopocTh
Temmneparypa | OTHocuTeNbHAS
Ceson roga Kareropus padot A JIBKEHUS
BO3nyxa, °C BIAXKHOCTE, %
BO3/yXa, M/C
X OnOMHEL Jlerkast (menee 175 Br) 19...21 60...40 0,1
A Tsoxenas (Gonee 290 Br) | 16...18 60...40 03
. Jlerkast (menee 175 Br) 20...22 60...40 0,1
Tennbrit
Tsoxenas (6omee 290 BT) 48...20 60...40 0,3
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Heoocmamounas oceewjennocms paboueti 30Hbi.

IIpon3BOACTBEHHOE OCBEIIEHWE — HEOTBEMJIEMBIM JJEMEHT YCIOBUU
TPYIOBOM JEATENBHOCTH 4YeNoBeKa. [Ipu mpaBuiIbHO OPraHM30BAHHOM OCBEIICHUU
paboyero mecra 0O0ECHEYMBAETCS COXPAHHOCTb 3PEHUS YEJIOBEKAa W HOPMAaJIbHOE
COCTOSIHUE €T0 HEPBHOM CHCTEMBI, a TaKkKe 0€30MacHOCTh B MPOIIECCE MPOU3BOJICTBA.
[Ipon3BOAUTENBHOCTD TPY/1a HAXOIUTCS B MPSIMOUN 3aBUCHMOCTH OT PALIMOHAIBHOCTH
ocBeleHus 1 nopeimaercs Ha 10...12%.

C Qusnonornyeckoil TOYKH 3pEHUS] CBET SABJISETCS BO30yAMTENIEM OpraHa
3peHHsl 4YelloBeKa (3pUTENBHOrO aHanu3aropa). Mbl yxe 3Haem, 4yTo okojo 90 %
uH(pOpMaIU, KOTOPYIO YEJIOBEK MOJydaeT OT BHEIIHErO0 MHUpa, MOCTYIAeT 4Yepes3
3puTenbHbIM KaHai. [losTomy kadecTBO HMH(OpMAIUU, MOJIY4aeMOUM MOCPEACTBOM
3pEHMS], BO MHOTOM 3aBHCHUT OT OCBEIICHUS.

Jlist  ocBemieHusi OypOBOM YCTaHOBKH HCIIOJIB3YE€TCS HCKYCCTBEHHOE U
€CTECTBEHHOE OCBELICHUE.

Hopmbr ocBemienus ykaszansl B CHull 23.05-95 «EcrtectBeHHOE U
HCKYCCTBEHHOE ocBeleHue». Ha OypoBoil waie npumMeHseTcs KOMOWHUPOBAHHOE
OCBEILEHNE, HCKYCCTBEHHOE OCBEIIEHUE B HOYHOE BpeMs CYTOK. MicTounnkamu ceera
SBJIIIOTCSL  JIaMIIbl ~ HakaluBaHus. bypoBble JOMKHBI OBITH  00OPYIOBAHBI
MBUICBOIOHETIPOHUIIAEMBIMU CBETHJIbHUKAaMU. VICKyCCTBEHHOE OCBeEIleHHe OYpOBOIA
YCTaHOBKM OCYIIECTBIISIETCS MO HanpsbkeHueM 12 B.

[Ipou3BOACTBEHHOE OCBEIIEHHE Ha OYPOBBIX JOJKHO YAOBJIETBOPSTH
CJIEIYIOIUM TPEOOBaHUSAM: PAaBHOMEPHOCTh PACIpPOCTPAHEHHUS SIPKOCTH Ha pabouei
MOBEPXHOCTH U B IIpe/esiaX OKPYKAIOIIEro MPOCTPAHCTBA; OTCYTCTBHE OJIEKJIOCTH, T.
€. TIOBBIIICHHOM SPKOCTH OTPAXAOUIUMX CBET MOBEPXHOCTEU; ITOCTOSHCTBO
OCBELIEHHOCTH II0 BPEMEHU; ONTHMAalbHAas HAIPABICHHOCTh CBETOBOTO IOTOKA.
Taxke HEOOXOAMMO HMMETh ABAPUUHOE OCBEIICHUE C HE3aBUCUMBIM HCTOYHHKOM
MUATAHUS.

Hopwmpbl ocBellleHrs1 U pacroioKeHUe CBETHJIBHUKOB HA OypOBOM yCTaHOBKE

npuBeAeHBI B TadbwuIe 3.3.
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Tabnuna 3.3 — Hopmbl ocBelieHus

Yucno M
OIIIHOCTh
Mecto ocBemienuss  |OCBEIICHHOCTb, TK| MeCTO YCTaHOBKH | CBETHIIb-
CBETHJILHUKOB, BT
HHKOB
CoOoky ot
Paboune mecta
6YDOBOLO CTaHKZ, 40 MEXaHHU3MOB Ha 2 200
yp BeICOTE 2,2...2,5 M
H1THI KOHTPOJIBHO-
U3MEPUTEIbHBIX 50 [Tepen npubopamu 1 100
puOOpPOB
BbypoBoii Hacoc 25 Han nacocom 1 200
3ymnd, JecTHUIA
ymng, 1, 10 Ha Bricote 2,0...2,5 m 3 100
MOJIX0JT K OYypOBOit

llospesicOenust 6 pe3ynibmame KOHMAKMA C HACEKOMbIMU HUMEET 0c000e
3Ha4YCHHUE, TaK KaK B pallOHE MHOTO KPOBOCOCYIIMX HACEKOMBIX KOMapoOB, MOIIKH,
MOKpeIla, HKCOJOBBIX Kiemie. HMmeroTcs ciydan 3a00jeBaHUS  KIICHICBBIM
sHIepAIUTOM, B pe3yJbTare KOTOPOTO MPOUCXOJUT TSAKEIOEC TMOpPAKEHUE
HEHTPaIbHON HEPBHOU CHUCTEMBI. 3a00JIeBaHUE HAUMHAETCA Yepe3 JABE HEAEH MOcie
yKyca KIIEIa, COITPOBOXKAAETCS BBICOKOW TeMmneparypoil. Knenu pacnonaratorcst Ha
BETBSIX JICPEBHEB, KYCTApPHUKAX M TpaBaxX W UEIUISIOTCS 3a OJEKIY MPOXOISAIIETO
yenoBeka. Kiemu Hanbosiee akTUBHBI B KOHIIE Masi — CEpeMHE UIOHS B JTI000€ BpeMsI
CYTOK U B JIFOOYIO MOTO/Ty, KPOME CHIIBHBIX JTOK/IEH.

JUiss mpenoTBpalieHus YKyCOB Kielled Bce paOOTHUKM MapTHU OyayT
obecricueHbl SHICPATUTHBIMU KOCTIOMaMHU W WHJIUBUAYAJIbHBIMA MEIUIIMHCKUMH
MaKeTaMHu.

Tlosvluennwiti yposeHs wiyma u uOpayuil.

C Touku 3peHus1 0€30MaCHOCTH TPY/Ia B Ie0JI0ropa3BeI0UYHOM JIejie BUOpAITHUs
U IIyM — OJHU U3 Haubojiee PacCHpPOCTPAHEHHBIX BPEAHBIX MPOU3BOJACTBEHHBIX
daktopoB Ha mnpousBojctBe. lllym u BuOpamus OTHOCATCS K MEXaHUYECKUM
KoJiebanusimM. OO1ee MeX Ay HUMU TO, YTO OHM CBSI3aHBI C NEpeHOCOM 3Hepruu. [Ipu
OTIPE/ICICHHONW BEJIMYMHE W YacCTOTE 3Ta DHEPTHS MOKET BBICTYyNaTh KaK BPEIHBIM
WJIU OTIACHBIN IIPOM3BOJICTBEHHBIN (haKTOpP.

[Tpu3Haku BO3IEUCTBUA IIyMa Ha OpraHU3M YeJIOBEKa MPOSBISIOTCS Kak B
BU/JIC CTICTIM(PUIECKOTO MOPAKEHHSI OPTAHOB CIyXa, TaK U B OBICTPOM YTOMIISIEMOCTH,

CHMXKXCHHHN PCAKIIMHN pa60Ta}0mer0.
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OCHOBHBIMH MCTOYHUKAMH IIIyMa Ha OypOBOU SIBJISIOTCS: OypOBOW CTaHOK,
HACOC, BPAIIAOIASACS KOJIOHHA OYPUIIBHBIX TPYO.

OcHOBHBIE MEPONPUATHS IO OOpbOE € ITYMOM:

— YyCTpaHEHHE CBOEBPEMEHHO OOHApYXEHHBIX JCPEKTOB B 3JIEMEHTaX
000pyZ0BaHUs, BEAYIIUX K MOSBICHUIO ITyMa;

— YCTaHOBKa 3BYKOIOTJIOIIAIOMIUX KOXKYXOB, YCTAHOBKA TJYIIUTENS Ha
TU3EIbHYIO CTAHIMIO; HEOOXOJUMO TEPUOAMYECCKH TPOU3BOIUTH 3aMEp YPOBHS
IIymMa, KOTOpbId Ha OypoBoil He aoikeH mpeBbimath 85 nbBA (cormacno 'OCT
12.1.003-83);

— WCIIOJB30BAaHUE CPEICTB WHIWBHUIYAIBHON 3allUTHI OT ITyma (HAYIITHUKH,
BKJIAJIBIIIN ), paOOTAIOIIME IO MPUHIIUITY TOTJIOMIEHUS ITyMa.

Bubpamuss —  MexaHudeckue  KojeOaTelbHble  JBWXKEHHS  OOBEKTa,
nepeaBacMble  4YEJIOBEYECKOMY Telly WJIM OTJAEIbHBIM €ro  4YacTsM TIpH
HEIMOCPEICTBEHHOM KOHTaKkTe. MctouHuk BuOpaiuii Ha OypoBbIX — Bce paboTaroriue
MEXaHU3MBEI.

OcHoBHBIE METO/IbI OOPHOBI C BUOpALIUEH JESATCS Ha IBE TPYIIIbL:

— CHI)KCHHE BUOPAIIMHA B HICTOYHUKE €€ BOSHUKHOBEHUS;

— yMEHBIIIEHUE TMapaMeTpPoB BHUOpAIMU IO IMyTH €€ PACIPOCTPAHEHHUS OT
HMCTOYHHKA.

Ymeuka moxcuunvix u 6pedHvIx eujecmes 6 ammocgepy.

Bo Bcex momemeHusIX KOHIEHTpAIMsl TOKCUYHBIX Ta30B, MapoB W MBUIM B
BO3JyX€ JOJDKHA COOTBETCTBOBAaThH «lIpenenbHO OMYyCTUMBIM KOHIEHTPAIUSIM
BpEJIHbIX Ta30B, MapoB, MbUIM M APYTUX a’po30yieil B BO3ayxe paboueld 30HBI
MIPOU3BOJICTBEHHBIX TTOMEIICHMI», ycTaHnaBimuBaeMbiM CHull 245-741.

BpenHnoe BemiecTBO — 3TO BEMIECTBO, KOTOpPOE B Clydae HapyLIEHUs
TpeOOBaHMII  OE30MaCHOCTH  MOXKET BBI3BaTh  IMPOU3BOJCTBEHHBIE  TPABMBI,
npodeccruonanbHble  3a00JIeBaHUSI WM OTKJIOHEHUS B COCTOSHUU 3]I0POBBS,
oOHapyXuBaeMble Kak B Mpolecce paboThl, TaK U B OTHAJICHHBIE CPOKU >KU3HU

HACTOAIINX W IMOCJIICAYIOIIUX TMOKOJICHUI.
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C toukm 3penuss bXKJ[ mpu oOLEHKE COCTOSHMS BO3QYIIHOM Cpenbl
HanOoOJIbIIIee 3HAYCHHE WMeeT: 1) ra3oBbId COCTaB BO3AyXa; 2) YPOBEHb €ro
aTMOC(EepHOro JaBieHUs; 3) MPUCYTCTBUE B BO3AYXE MEXAHUUYECKHX M TOKCUYHBIX
IIPUMECEH.

1. Ta3oBblii coctaB Bo3ayxa. HauOosiee OnaronpusiteH sl JbIXaHUS
aTMoc(epHbIid BO31yX, coaepxauuii (% mo oobemy) azora — 78,08, kuciopoga —
20,95, uneptHBIX Ta30B — 0,93, yriuekucioro raza — 0,03, mpounx razos — 0,01.

2. VYpoBeHb arMoc(epHOro [aBlieHUsS BO3AyXa. YPOBEHb aTMOC(EpHOro
JABJICHUSI BO3JyXa 3aBUCUT OT BBICOTBI MECTHOCTH M TEMIEPATyphl BO3AYyXa.
Hopmansnoe naBnenue Bo3ayxa pasuo 101 kIla.

3. [IpucyTcTBHE B BO3/1yX€ MEXaHUUECKUX U TOKCUYECKUX MTPUMECEH.

[Ipu oOHapyXeHHMM B BO3AYIIHON cpene pabouyux MOMEHIEHUH STOBUTHIX
ra3oB U MapoB, KOHLIEHTpauuu KoTtopbix Bbliie [1/IK, paboTsl B 3THX MecTax JTOJKHBI
ObITh MpPEKpalleHbl, a OOCIyKHMBAIOIIUN TEPCOHAJ IEpeBe/leH Ha Oe30macHoe
pacctostaie. K Takum BemiectBaMm oTHocsATcA: OeH3uH (cpennecyrounas 1K = 1,5

Mr/m°) 1 1Bl HeToKcH4Hast (cpenecytounas [IK = 0,15 mr/n®).

3.2.2. AHa/1u3 onacHbIX GaKTOPOB M MEPONIPUATHSA M0 UX YCTPAHEHHIO

Ocmpble  KpOMKU, 3AYCeHuyuvbl U UEPOXO8AMOCMb HA NOBEPXHOCMU
UHCIMPYMEHMOB.

[Ipy BBIMOJHEHHH MOHTAXHO-JIEMOHTAXXHBIX PabOT HEOOXOIUMO CTPOTO
coomonare  TpeboBanust CHull 111-4-80* "Texnuka  0Oe30mMacHOCTH B
CTPOUTEIBCTBE".

HeobGxomumo  mpemycMoTpeTb Bce  TpeOOBaHHS IO MPOU3BBOACTBY
CTPOUTEIHLHO-MOHTAXHBIX PaOOT:

— MIPETYCMOTPETh OTPAXKICHUE OMACHBIX 30H;

— yKa3aTh MECTa MPOXO0/ia JIFOACH U TBUKCHUS TPAHCIIOPTA;

— Ha CTPOUTEIBHOW IIIOIMIAIKE IOJDKHBI YCTAaHABIMBATHCS YKa3aTEIH
MPOE3/I0B U MPOXOO0B, MPEAYINPEAUTEIbHbIE 3HAKUA, HAAMUCH 00 OMACHBIX 30HAX U

IIpaBuJia IOBECACHUA B HUX,
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—  paboune MecTa MOHTKHUKOB JIOJDKHBI  OBITb  00OPYAOBAaHBI
IPUCTIOCOOICHUSAMH, 0OECTICUNBAIOIIUMHU O€30MaCHOCTh U HAJIEKHOCThH BBIOJIHEHUS
pabor;

— HE JOMYyCKaThb OECHOpANIOYHOTO0 XPAaHEHUS MaTepUalioB, U3JEIUN U
000py10BaHUS.

MexaHnueckue TpaBMbl BO3MOKHBI IPU TMPOBEICHUH CITyCKO-TIOABEMHBIX
oTeparyii, Ipu MOHTAXE U JEMOHTaXe U HEMPaBUIBLHON IKCIUTyaTallid OypOBOTO U
JPyroro o0opya0BaHHUs.

Taxxe 0coOyl0 OMACHOCTh MPEACTaBISAIOT BpALIAIONINECS AJIEMEHTHI
0o0OpyZOBaHus, MO3TOMY IO MpaBWiIaM OE€30MAaCHOCTH BCE BpPAILAIOIICECS YacCTh
JIOJKHBI OBITh OIPaXKACHbI KOKYXOM WM APYTUMU 3alIUTHBIMU 3JIEMEHTaMH.

OcTpble KpPOMKH, 3ayCEHHUIBl M IIEPOXOBATOCTh HMMEIOT MECTO OBITh Ha
HNOBEPXHOCTU MHCTpYMEHTOB U TpyO. Ilpm HEOCTOPOKHOM M HEBHUMATEIBbHOM
oOpallleHu! ¢ MHCTPYMEHTOM WM TpyOaMU MOXHO HAHECTH CEPbE3HYI0 TPaBMY,
BILIOTH JI0 TITyOOKHX MOPE30B, KOTOPBIE MOTYT CTaTh IPUYUHOM 3apaK€HUSI KPOBHU.

MeponpusTas 10 yCTPAaHEHUIO IPUYNH MEXAHUYECKUX TPaBM:

— cormacHo ['OCT 12.2.062-81 HeoOxoarma MpoBEpKa HAIUYMS 3AIIUTHBIX
OrpakI€HUM, 3aKPBIBAIOIINX JOCTYI K ABHKYIIMMCS YaCTSIM MAllMH U MEXaHU3MOB;

— IUTAHOBAsI M HEIJIAHOBAs IPOBEPKA MYCKOBBIX U TOPMO3HBIX YCTPOMCTB;

— IIPOBEPKA COCTOSIHUS U yCTpaHEHUs 1e(hEKTOB CMa304HbIX YCTPOUCTB;

— OYMCTKA y3JIOB U JIETAJIEH OT HAPYKHOU TPsI3H;

— IIPOBEPKA COCTOSIHUSI PEMHEH, LIENEN, TPOCOB, MPOBEPKA UX HATSKEHHUS;

— HEO0OXOJAMMO CBOEBPEMEHHO MPOBOAWTh HWHCTPYKTAKU 1O TEXHUKE
0€30I1aCHOCTH.

BypoBasi Opurama go/bkHa OBITH CHaOXEHa CpEeACTBAMU WHIWBHUIYaJbHOU

3anuThl (Tabsuma 3.4).
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Tabnuna 3.4 — InnuBuyanpHbIe CPEICTBA 3ALIUTHI

HaumenoBanue cpescTB 3aluThl KomnuuecTBo
Kacku S wir.
[IpenoxpanuTtenbHble MosAca 1 mr.
JusnexTpuueckue nepuyaTku 1 mapa
Kup3oseie canoru 5 map
Pe3mHOBRIC calmoru 5 map
PykaBu1iibl Ope3eHTOBbBIE S map
Koctrom x/6 S mrT.
3amuTHbIC OUYKU 2 1iT.
Pecnimparop 5 .
MemunuHckas anTeuka 1 mr.

Anekmpudeckuu mox.

MeponpusiTus 0 YCTPAHEHUIO TOPAKEHUHN JIEKTPUUECKUM TOKOM:

— BCE OrOJIEHHBIE TOKOBEAYIIME YaCTH 3aKPbIBAIOTCS B MIKadbl WIH
YCTaHaBJIMBAIOTCS HAa BHICOTE;

— YCTPOMCTBO 3a3€MJICHUS,

— TpuMeHeHne Maiioro HampspbkeHuss nutanus corigacHo CCBT T'OCT
12.1.009-76;

— YCTPOWCTBO 3aHYJIEHUS YCTAHOBKU;

— MCIOJIb30BaHUE 3aIIUTHBIX U30JIMPYIOLIUX CPEICTB;

— OCHOBHBIE H3oJupytomue cpeactBa (1o 1000 B) crnocoOHbI AUTENIbHOE
BpeMs  BBIJIEp)KUBAaTh pabouee HaMpsHKEHUE — (IMDPJICKTPUYECKHME  TIEPUYaTKH,
WHCTPYMEHT C HU30JIMPOBAHHBIMU PYUYKaMHU, yKa3aTelIW HAMPSHKEHUHN), UMH MOXHO
KacaTbCsl TOKOBEYIINX JTUHUM;

— JOMOJHUTENbHBIE n3oaupytomue cpeactea (no 1000 B): nusnektpudeckue
OOTHI, pe3WHOBBIE KOBPUKH. [Ipyu NMpUMEHEHUN ITUX CPEJCTB HEJOMYCTUM KOHTAKT C
TOKOBEIYIIUMH JTUHUSMH.

JIst 3alUThl OT MOPAXKEHUS DJICKTPUYECKUM TOKOM HCIIOJIB3YETCsS CHCTEMa
3a3eMJICHUS, KOTOpas MPEJCTaBIsAeT cOOOM KOHTYp IIHYPOBBIX 3a3eMiieHui. OOiee
COMPOTHUBJICHUE 3a3eMJICHHS HE JODKHO TpeBbimath 4 Owm 1y obOecrieueHus
0e30macHOCTH padoT.

Pacuem 3azemnenus
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PaccunThIBaeTCS COMPOTUBIEHUE OJTHOTO AJICKTPOIIPOBOIA TTPOU3BOAUTHCS 110
dbopmyre:
Ry = 0,336 + (£) » (Lg () + (5) « Ln (4h + - - L)) (75)
riae L — quHa anektponposoja, L =3 m;
d — muameTp anekrponposoaa, d = 0,05 m);
p — YIeIbHOE COMPOTUBIIEHHE TPYHTA, p = 80 OM*Mm;

h — rnyouna 3amoxxenus, h=1 m.

R, = 0336 (80> L (2*3>+(1) L (4 142 3) 21140
= * | — | * —| * * — = )
5= 3 9\005) " \2) """ 41 2 r oM

H€O6XO,Z[I/IMO€ YHCJIO 3a3eMJICHUI PaCCYUTBIBACTCA 110 (bOpMYJIGI

R
n= R/:[(B)H, (76)
rae R, — 1omycTuMoe conpoTuBieHue 3azemiienus, R, =4 Om.
21,14
n= 0 = 5,28 .
[Ipuaumaem N = 5 mr.
CornpoTuBIIEHHE COSAMHUTEIBHON MOJIOCHI:
Ry = 0336 % (Z) x Lg (2 o2~ ) v, (77)
rae L, — auna 1-ro yyacTka moJiocsl, M;
Lo — oOmast qimHa mojockl, M;
h, — mmpuna momnocsr, h, = 0,8 Mm;
1] — Ce30HHBIN KO PuIueHT, n = 2.
L, =105%2x1L, (78)
L,=105%2+x3=6,3M,
Lo =L, *n, (79)
Lo =63+x5=315m,
R, = 0,336 * (ﬂ) «Lg (2 ; ﬂ) 2 = 4,25 Om.
6,3 (31,5%0,8)
OG6ee 3a3eMiieHHEe KOHTYpa orpesensercs no Gpopmye:
Tucm
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1
R = g (80)
n n
((32)en )+(52)
re Ny, — KO3 GHUIUEHT, YIUTHIBAIOIINN B3aUMHOE SKpaHUpOBaHue, Ny, = 0,8;

N, — KO3 GHUITMEHT SKpaHUPOBaHUS TPYO, N, = 0,8.

1
R = = 2,63 Om.

(112) 5 ) + (25)

R < Ryon, U3 4Wero ciegyer, 4YTo pacCUyMTaHHas CXxema 3a3€MJICHHS IPUTOAHA

JJIs UCITIOJIB30BaHM . Cxewma 3a3eMJIcHUS IMPUBCACHA HA PUCYHKC 3.1.

K pame Gypoeoii
yeraHoekn T

300 mm

500 Mm

S e R e

!

1000 vm

M

ke

\Fr \_\rr’ \fl p

000 mm

[

Pucynox 3.1 — Cxema 3a3eMIIeHUS

Annapamwi, pabomarowjue noo 0asieHuUeM.

Oco0Oyro omacHOCTh Ha OypOBOM YCTaHOBKE HeceT OypoBOM Hacoc H
rugpocuctema. [losTroMy OypoBOil Hacoc JOMKEH OBbITh HUMETh KOHTPOJIBHO-
U3MEPUTEIILHYIO armaparypy.

BypoBbie HAcOoChl U MX OOBsI3KAa, KOMIICHCATOPHI, TPYOOIPOBO/IbI, IIJIAHTH U
CAJIbHUKY TIepe]] BBOJIOM B SKCIUTyaTaIldIO0 M TIOCIIe KaXJI0T0 MOHTa)a JOJDKHBI OBITh
O TIPECCOBaHbI BOJOH Ha TOJYTOPHOE pacYeTHOE MAaKCUMAJIbHOE JIaBJICHHE,
IPEIyCMOTPEHHOE T'€0JIOrO-TEXHUYCCKUM HApsSIO0M, HO HE BBIIIE MaKCHMAaJlbHOTO

pa60qer0 JaBJICHUA, YKa3aHHOTO B TCXHUYCCKOM MacCriopTe Hacoca.
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[IpenoxpanuTenbHBIN KamaH Hacoca JODKEH CpalaThiBaTh MPH JIABJICHUH HIDKE
JABJICHUS OTIPECCOBKH.

MeponpusiTiuss 10 TPEIOTBPAIICHUIO TPOU3BOJACTBEHHOTO TpaBMaTH3Ma
BKJIFOYAIOT:

— obecrieueHre  aIMHUHHUCTpAIIMC  BBITIOJHEHHWS BCETO  KOMIUIEKCA
npo(UIAKTHIECKIX Mep, TpeOyeMbIX MpaBuUjaMH O€30MacHOCTH H, B TIEPBYIO
ouepenb, MPOBEIACHUE BCEX BHUIOB OOYYCHHs, MHCTPYKTaX IO OXpaHE Tpyda ¢
TPYASAIIUMHUCS COTPYTHUKAMU;

— cHabxeHHe pabOTAIOIMNUX HMCIPABHBIM HHCTPYMEHTOM, CIICHOACKION H
CIEI00YBBIO;

— WCIOJIb30BaHME HA BCEX BUJAX paboT, TJAe I3TO HEOOXOAUMO,
MIPEIOXPAHUTEIBHBIX TOSCOB, 3aIIUTHBIX OYKOB, PYKABHIl, PE3MHOBBIX IMEPUYATOK U
JIPYTUX CPEACTB MHAUBUAYATHHOM 3aIUTHI;

— oopmieHHE IMJIAKATOB, MPEIYNPEKIAOIMMUX HAAMUCEH, JPYrUX CPEICTB

HarJISAHOM aruTaluy Mo IPOMBIIIIJIEHHON O€30MMaCHOCTH U OXpaHe Tpy/ia.

3.3. DkoJiornyeckas 0e30MaACHOCTh

Ha 3amuTy W BOCCTAHOBJICHHE 3€MEJIbHBIX YYaCTKOB JIOJDKHBI OBITh
COCTAaBJIEHbI Y YTBEPKACHBI ITPOEKThl U CMETHI, MPEAYCMATPUBAIOIINE CIICIYIOIINE
MEpOIpUATHS, MOATOTOBICHHBIE 0 Tpouecca OypeHus, Mo OXpaHe B Ipolecce

6ypeHI/IH CKBA>XHHBI U 110 BOCCTAHOBJICHHUIO 3CMCJIbHBIX YU4aCTKOB.

Tabmuma 3.5 — BpenmHble BO3IEHCTBHS Ha OKPYXAIONMIyI0 Cpeay W Heapa, H

MPUPOOOXPAHHBIE MEPOIIPHUSATHS IIPHU T€OJIOTrOpa3BEIOUHBIX paboTax

IIpuponusie
pecypcsl,
KOMIIOHEHTHI Bpennsie Bo3aeicTeus IIpuporooxpaHHble MEPONIPUATHUS
OKpY’Karollen
cpensl
1 2 3
PannoHanpHOE TUIAaHUPOBAaHKE MECT U
3emuts v YHHUUTOKEHNE U TTIOBPEKICHUE
CpOKOB IpoBeaeHus pabot. CobitoaeHne
3EMENbHBIC IIOYBEHHOTO CJIOA
€CYPCHI CEeNbX03yTOANI U IPYTruX 3eMelTh HOPMATHBOB 0TBO/A 3CMCITE.
pecyp 4 24 PexynbTHBanus 3eMeib
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[Tponomxenne Tadbauiel 3.5

2

3

3arpsi3HEHUE ITOYBbI
He(TenpoayKTaMu,
XUMpeareHTaMu | Jp.

Coopy:xeHue NoITOHOB, OTCHIIKA
IUIOLIAOK JJI CTOSSHKM TEXHUKH U T. 1.
BbIB0O3, yHUYTOKEHUE U 3aXOPOHEHHE
OCTaTKOB HEe(TEMPOYKTOB, XUMPEAreHTOB,
Mycopa U ap.

3acopeHre oYBbI
MIPOU3BOJICTBEHHBIMHU OTXOJAaMHU
1 MyCOpOM

BbIBO3 1 3aX0pOHEHHE TPOU3BOICTBEHHBIX
OTXO0JIOB (METAJIONIOM, KEPH, OTBAJIBI
MO/I3€MHBIX TOPHBIX BBIPAOOTOK)

Co3pnanue BbIEMOK U
HEPOBHOCTEH, ycuiieHue
3PO3MOHHON OIMACHOCTH

3achIKa TOPHBIX BEIPAOOTOK

VYHUUTOXEHHE
CEJIbCKOXO03SIMCTBEHHOU
PaCTUTEIHHOCTH

Onuara notpas

Jlec u necHble
pecypcsl

YHUUTOXEHHE, TOBPEKICHHUE U
3arpsi3HEHNE MMOYBEHHOTO
MOKpPOBa

MeponpusTus o oxpaHe Io4YB

JlecHbie IMOKaphbl

Y6opka U yHUUTOKEHHE TOPYOOUHBIX

OCTaTKOB U APYTrHe Mepbl yXo/a 3a
JIECOCEKOU

OcTaBneHnue HeT1opyOoB,
3axJIaMJICHHUE JIECOCEK

O6opynoBaHue M0XapOOMACHBIX 00BHEKTOB,
CO3/1aHH€ MUHEPAIIM30BaHHBIX MOJIOC.
Hcnonb3oBanue BoIpyOIEHHON JPEBECUHBI

[Topy0Oxa npeBocTost mpu
00opynoBaHuu OYPOBBIX
MJIOMIAA0K, KOMMYHHUKAIUH,
MIOCEJIKOB U JIp.

[Tonrennas mrara. CoOmronenne
HOPMAaTHBOB OTBOJIa 3€MEIb B 3aCEICHHBIX
TEPPUTOPUAX

3arpsi3HeHue
MIPOM3BOJICTBEHHBIMH CTOYHBIMH
BOJIaMHU U MycOpoM (OypOBBIM
pacTBOopoM, He(TENPOAYKTAMH,
MUHEpaJIM30BaHHBIMH BOJIAMH )

OTBOJ, CKIaIMPOBAHKE U 00E3BPEIKUBAHUE
CTOYHBIX BOJI, yHUUTOXXCHUE MycCOpa:
COOPY’KEHHE BOJIOOTBOJIOB, HAKOIUTENEH,
OTCTOMHHMKOB, YHUUTOXKCHHUE HIIN
3aXOpPOHEHHUE Mycopa

3arpsisHeHUE OBITOBBIMU

Ou4unCTHEIE COOPYKCHUS TJIA OBLITOBBIX

CTOKaMH CTOKOB
Bona n BogHBIC
pecypcsl
MexaHnuecKkoe 1 XMMHYECKOE
PannonaneHOE pa3menieHue OTBalioB,
3arpsi3HeHNE BOJOTOKOB B
COOPYKEHHE CIIEUAIbHBIX ICTAKa/,
pe3yiabTaTe CTAIIKUBAHUS
3achIlKa BHIPAOOTOK B pycie
OTBAJIOB
3arpsi3HEHUE NOI3EMHBIX BOJ .
JIMKBHUIAITMOHHBIN TaMITOHAXK OYPOBBIX
MIPU CMEIICHUH PA3TMYHbIX
CKBa)XHH
BOJIOHOCHBIX TOPU30HTOB
Jlucm
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[Tponomxenne Tadbauist 3.5

3

Henpa

HapymeHnue ecrecTBEHHBIX
CBOWCTB T'€0JIOTMYECKON CPEJIbI

JIMKBUJAIMOHHBIN TAMITOHAX CKBAKUHBI.
I'uaporeonoruyeckue, rTUIPOXUMUYECKHE U
MH)KEHEPHO-TE0JIOTHUECKIE HAOIIOICHNUS B

CKBa)XMHAX U BhIpaOOTKax

He xommiekcHOE HN3YUCHUEC HEOAPD

O0opynoBaHKE U aHATUTUIECKHIE PAOOTHI
Ha COIYTCTBYIOIINE KOMIIOHEHTBI, TIOPOIBI
BCKPBIIIN U OTXOJIbI OyTyIIEro
IPOM3BOJICTBA. TeMaTu4ecKue u HayqHO-
UCCIIEIOBATEILCKHUE PAOOTHI IO
TIOBBIIICHUIO KOMIICKCHOCTH U3YUYCHHSI
HEZp

HemonHoe ncronp3oBanue
H3BJICYCHHBIX U3 HCAP MOJIC3HBIX
KOMIIOHCHTOB

Opranusanys pyJHbIX OTBAJIOB U CKJIA/IOB,
XpaHeHue 00pasIoB U MPod MUIMXOBOTO
30JI0Ta M IIP. IEHHBIX KOMIIOHEHTOB

Bo3zaymneriit
Oaccelin

Bb10poCh! IBIIIM ¥ TOKCUYHBIX
ra30B U3 MOJ3EMHBIX BBIPAOOTOK

Meponpusrus npeycMaTpUBatOTCs B
CIIy4asiX HEMOCPEACTBEHHOTO BPEHOIO
BO3JeHCTBUA

JKuBoTHBIN MUp

PacniyruBanune, HapymeHue MecT
0OUTaHMS )KUBOTHBIX, PHIO U Jp.
MPECTaBUTENICH )KUBOTHOTO
MUpA, CIIy4aiiHOE YHUUTOXKECHHE

bpakonbsepcTBO

[IpoBenenue KoMILIEKCa TPUPOTOOX PAHHBIX
MEPOIPUATHI, TNIAHKPOBAHUE PadOT ¢
YYETOM OXPaHbI )KUBOTHBIX.
[TpodunakrTrueckas pabora

3.4. Be3onacHOCTh B Ype3BbIYANHBIX CUTYAIUSIX

Jlns  obecrneueHus: Oe30macHOCTH B upe3BblYaiiHbIX curyanusx (YC)

HGO6XOI[HMO BBISIBUTH HanOoJiee BO3MOKHBIC. K HUM OTHOCSTCS:

— IIPUPOJIHBIE;

— TCXHOI'CHHBIC,

— BOCHHBIC.

Jist paiioHa pabGor HauOosiee BEpPOSTHBIMHM SIBJISIOTCS 4pe3BblYailHbIC

CUTyallud TEXHOTEHHOI'O XapakTepa (MOoKapbl, B3pbIBbI M aBApUUHbBIC CHUTYAIINH).

OpnHoit n3 cambIX BeposATHBIX UC SABIAIOTCS MOMXKAPHI.

Hoxcap — 9TO HEKOHTPOJIHUPYEMOC rop€HuC, COIIPOBOXKAAIOIICECS
YHI/I‘-ITO)KGHI/IGM MaTepI/IaJ'H)HBIX HCHHOCTeﬁ n COSI[aIOH_[I/Iﬁ OIIACHOCTh JId XHWU3HU
JTIOIEN.
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OcHOBHBIE IPUYUHBI [T0KAPa: HEOCTOPOXKHOE OOPAILIEHUE C OTKPHITHIM OTHEM
(KypeHue, KOCTpBhI, CBApKa, UCKPBI) AIEKTPOOOOPYAOBaHUEM, XaTaTHOCTh MEPCOHANA,
pa3psabl CTAaTUYECKOT0 3JEKTPUYECTBA, Yap MOJIHUU.

OcCHOBHBIE MEpBl YCTPAaHEHHA MPUYMH T0Kapa: COOJIOJIEHUE MpaBUIl
NOKapHON OE€30MACHOCTH M MHCTPYKIUH MO SKCILTyaTallud TEXHUYECKUX CPEACTB.
JI0JKHO OBITh CIEIMATIBHO OTBEAEHO MECTO /ISl KYPEHUSI.

3amnperiaercs 3ampaBiiTh pabOTAIONIMM JBUTATENh TOPIOYMM U CMa30YHBIM
MaTEepUajIoM, a TAKXKE MOJIb30BAThCS JIJIs1 OCBEILEHUS OTKPBITHIM OTHEM MPU 3aIllpaBKe
0aKOB € TOPIOYMM U ONPEICIICHUU YPOBHSI TOPIOYETO B OAKeE.

[IpoTuBOMOXapHBIA IUT AOHKEH OBITH yCTaHOBJIEH B &...10 M oT pabouero
MecTa OypusIbIIMKa.

[lepeyeHb TPOTHMBOIOKAPHOTO MHBEHTAps Ha OypOBOW NMPHUBEIEH B TaOIULE

3.6.
Tabnuna 3.6 — [IpoTuBONOXKapHBIIT THBEHTAPh
Ne /it HaumenoBanue KonnuecTtso
1 Orserymurenu nesssie OI1-4 2 wr.
2 Ornerymmrenu yriekuciaoTHsie OY-2 2 wr.
3 Sk ¢ meckoMm eMKkocThio 0,5 M 1 .
4 Emkocts ¢ Bogoit 250 1. 1 wr.
KommuiekT maHIeBoro HHCTpyMeHTa:
Jlonatsr 2 miT.
5 Barpst 2 mr.
Jlombl 2 miT.
Tomnopel 2 mr.
6 [TpoTuBoNIOKaApHBIE BeIpa 2 mr.
7 [IpoTuBOMOXKAPHBIN LIUT 1 1.

Meponpusatus NpOTUBONOKAPHOM 0€30M1aCHOCTH:

— TIPOBEJIEHUE HWHCTPYKTaXXEW IO MPOTUBONOKAPHONH OE€30MacHOCTH U
oOydeHue paboTe ¢ MPOTUBOIOXKAPHBIM HHBEHTAPEM;

— OTHETYLIMTEIW JIOJDKHBI OBITh OleyaTaHbl W Iepe3apspKarbesi B
OIPEEIICHHBIE CPOKHU;

— pa3BOAUTH OrOHb HE MeHee YyeM B 30 M 0T OypoBOI YCTaHOBKHY;

— TIOJIbI, CTEJUIaXKH, BEPCTaKHM HEOOXOAMMO CHCTEMaTHYECKH OYHIIATH OT

MAacCJICHBIX, JICTKOBOCIINIAMCHAIOIINXCA MaTCPHAJIOB.

Jlucm

Ar1-2069305-21.05.03-6C-3111-2017-01

99

U3m. | Slucm Ne dokym. lNoodnuck | Jama




[Toabe3apl U MOAXOIBI K 3JaHUSAM, MECTA PACIIOIOKEHUS IPOTUBOIIOKAPHOTO
MHBEHTaps JTOJDKHBI ObITh CBOOOJIHBI, B HOUHOE BpEMs OCBEIICHBI, B 3UMHEE BpeMs
pacumieHsl. [lnomanky 1 XpaHEeHHs TOIUIMBA U FOPIOYE CMA304YHBIX MATEPUAJIOB
pacnionaraetcst He Omuxe 50 M oT OypoBoil ycTaHOBKU. Pe3epByaphl ¢ TOproYUM HaAA0
pacrnojarate B HU3KUX MECTaX, YTOObI, TP BO3HUKHOBEHUU IOKapa, pa3IuBLIAsCS
roproyast )KUAKOCTb HE MOTJIa CTEKaTh K HUXKECTOSIIEH OypOBOH yCTaHOBKE.

Jlist obecnieueHns 0€30MaCHOCTH HEOOXOAUMO pa3paboTaTh MEPONPHUITHS 110
npo(UIaKTUKE U 3aIIUTE JIOAEH U MaTepUaIbHBIX LIEHHOCTEH.

31aHMe JOJDKHO HMMETh 3allaCHOM BBIXOJA JJIs  3BaKyallMH JIIOJEH,
00eCIeunBaOIINA BBIXOT JTIOJEH 3a ONPEIECICHHOE BPEMS.

OcoOble TpeOOBaHMS TPEIBIBISIIOTCS K Pa3MEIIeHHI0 orHeTymmrened. Mx
NOJIBEIIMBAIOT HAa BbICOTE HE Oosiee 1,5 M OT ypoBHA mojia JO BEPXHEW TOYKHU
OTHETYIINTENS U HA PacCTOSIHUM He MeHee 1,2 M OT Kpast IBepY IIPHU €€ OTKPBIBAHUU.

Bce nuua, BHOBH NpuHMMaeMmble Ha pabOTy, B TOM YHUCJIE U BPEMEHHYIO,

JOJKHBI TPOXOUTH IEPBUYHBIN MPOTUBOIIOKAPHBIN HHCTPYKTAK.

3.5. IlpaBoBble W OpPraHu3alUOHHbIE BONPOCHI  o0ecreYeHHus
0e30ImacHOCTH

3.5.1. CneunajbHble NPaBOBbIie HOPMbI TPYA0BOI'0 3aKOHOAATEJIbLCTBA

K camocTosiTenbHOMY BBITIOJIHEHHIO paboT 1o OypeHHI0 CKBaKWH
JOMYCKAIOTCA  JIMIIa, BO3PACT  KOTOPBIX  COOTBETCTBYET  yCTaHOBJIECHHOMY
3aKOHOJIATEIHCTBOM, MPOIIEIIINE MEIUIIMHCKUN OCMOTpP B YCTAHOBIIEHHOM MOPSIIKE
¥ HE UMCIOIINE TPOTUBOITOKA3aHUH K BBIMTOJTHEHUIO JAHHOTO BHJIA pabOT, MMECIOIIHEC
COOTBETCTBYIOIIYIO KBaJTM(DUKAIIMIO W JIOMYIICHHBIE K CaMOCTOATEIBbHON paboTe B
yCTaHOBJICHHOM Topsiake. Ilepen MOMyckoM K caMOCTOSITEIbHON pabdoTe paboumit
MPOXOJUT CTAKUPOBKY B TeueHue 2...14 cmeH (B 3aBUCHMOCTHM OT XapakTepa
paboThl, KBamUUKAIMK pabOTHUKA) TIOJ] PYKOBOJICTBOM CITEIIMATLHO Ha3HAYECHHOTO
JUTIA.

Bce pabouwme, crnemuanucTbl W CTYACHTBI-TIPAKTUKAHTBI TP paboTe B

paﬁOHaX, OIMIaCHbIX IIO SIMUICMHYCCKHM 336OHeBaHI/I$IM, ImoaJjIcxKar 00s13aTeNbLHBIM
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IpeIOXPaHUTEIbHBIM MPUBUBKAM B TOPSIKE, yCTaHABIMBAEMOM MMHHUCTEPCTBOM
3apaBooxpaneHust Poccuiickoit @enepanmu.

Pabounii 105KeH TPOUTH MHCTPYKTAXH MO OE€30MAaCHOCTH TPYa:

—  Ipu IpueMe Ha paboTy — BBOJHBIN U IEPBUYHBIN Ha pabodyeM MecTe;

— B IIpoliecce padoThl HE peKe OJTHOTO pa3a B 6 MECsIEeB — TOBTOPHBII;

—  TpU BBEICHUU B JICUCTBUE HOBBIX WM TepepabOTaHHBIX IPaBuI,
UHCTPYKIIMH 10 OXpaHe TpyJda, 3aMeHe WIM MOJEpPHHU3AIMH 000pYIOBaHMUA,
MPUCTIOCOOJICHU U WHCTPYMEHTA, HapylIeHWU TpeOOBaHWUU OE€30MacHOCTH Tpyaa,
KOTOpBIE MOTYT MPUBECTU WM MPUBEIHN K TPaBME WIH aBapuu, MepepuiBax B pabote
oosiee yeM 60 KajIeHIAPHBIX JHEW — BHETIAHOBBIM.

PabGora B ycClIOBUSIX TOBBIIIEHHON ONACHOCTH JOJKHA MPOU3BOAMUTHCA I1O
HapsAy-AOIYCKY C yKa3aHHEM HEoOXOOUMBIX Mep Oe3zomacHocTd. llepeuenb pador,
Ha BBIOJIHEHWE KOTOPBIX HEOOXOAMMO BBIJAaBaTh HapsI-JONYCK, M JIUIA,
YIOJIHOMOYEHHbIE Ha WX BBIJAYY, YTBEPXKAAIOTCS TJIABHBIM  HHXXEHEPOM

PEAIPUATHS.

3.5.2. Opranu3zanmoHHbIe MEpPONPUSTUS NPH KOMIIOHOBKe Ppadoueii

30HbI.

[Ipu npoBenenun OypoBbIX pabOT OypOBbIE YCTAHOBKH 00€CIIEUMBAIOTCS
KOHTPOJIbHO-U3MEPUTENIbHOW ~ amnmaparypoil,  CpeACTBaMM  MEXaHHW3alluhd |
aBTOMATHU3allUM, COTJIACHO CYIIECTBYIOIIUM TpeOoBaHUsIM. bBypoBble TUIOMAIKK
JOJDKHBI MUMETh COOTBETCTBYIOIIUE pa3MeEphl JUIsl pa3MelieHus O00OpyAOBaHUS H
npoe3na TpaHcropTa. Ilepen Hawyagom omacHbIX palOoT (TEepeBO3Ka  BBIIIKH,
JUKBUJALUST aBapuid U OCIOXKHEHUW U T.1.) OYpOBBIM MacTepoM (WJIA JIUIIOM, €ro
3aMEHSIONMM) TPOBOJUTCSA JIOTIOJHUTEIBHBIM HMHCTPYKTXK IO 0O€301macHOMY

BEJICHUIO PadoT.
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4. BCIOMOTI'ATEJIBHBIE U IOJACOBHBIE HEXHU

4.1. Opranusanusi peMOHTHOM CJIyKObI

OI'VITI «3ancubreosicheMKay HMMEET MEXaHHYECKYI0 MAacCTepCKYl0 C
HEOOXOJMMBIM KOJIMYECTBOM METAUI000pa0aThIBAIONINX CTAHKOB, KY3HHUILy H
cBapouHblii 1ex. [loaToMy Hapeska TpyO, INTaHT, M3TOTOBJICHUE HWHCTPYMEHT,
pa3liMyHble PEMOHTHbIE pPAOOTHI TPOBOASATCS CHUJIAMH MEXAHUYECKOM CITY>KOBI
PEAIPUSTHUS.

B ciyyae BbIxoJia U3 CTpOS KaKOW-TMOO JIeTanu Wi y3ia, OypoBOil macTep
BBITIOJTHSIET ICKU3 JCTAIM U OTIPABISET €ro HauaJbHUKY MAPTUU CO CIEAYIONIUM Ha
0a3y mpeanpusTis aBToTpaHcnopToM. HadaibHUK mapTUM AaeT yKa3 Ha BBIMOJHEHUE
U3rOTOBJICHUSI WJIM peMoHTa jetand. [locnme BblloNHEHHs padoOT  AeTallb
otnpasisierca B Opurany. [Ipu HeoOXoaumocTu OypoBOW MacTep MOXKET BBI3BATH
CHeruaIrcTa Ha OypOBYIO TUIOMIAKY C 0a3bl MPEAIPUITHS.

[Ipodunaktuueckue pabdotsl, TO OypoBOro 00OpYAOBaHHS MPOUZBOIUTCS

HETMOCPEJCTBEHHO Ha OYPOBBIX CHJIaMU OYpOBOiA.

4.2. Opranusanus JHEProcHa0KeHus

OHeprocHa®XeHHE IKWIBIX BaroH-JOMOB OYIET OCYIIECTBIATHCS MPH
MIOMOIIM TU3eIb-TeHEpaTOpa MOITHOCTEIO 149 KBT. DTOT cmocob sBseTcs cambiM
yIOOHBIM U 11€71€CO00pa3HbIM C SKOHOMHUECKON TOYKH 3PEHUs, T. K. MOJKIIOUEHHUE K
cetsim JIDII HEBO3ZMOXKHO M3-3a UX OTCYTCTBMsI BOJM3U ydacTKa MPOBEIEHUs padorT.
CHabxeHue au3ens TOIUIMBOM OyAEeT OCyIIeCTBIATHCS U3 EMKocTh o0bEMoM 5000
JUTPOB, C IEPUOUIHOCTHIO pa3 B HEAE0. 3anpaBka EMKOCTH OyJeT MPON3BOAUTHCS

nyTEéM 3aB03a TU3TOIIMBA HA OYPOBYIO CHIEIIMAIM3UPOBAHHOM aBTOoIMcTepHOM ["A3.

4.3. Oprasumsanuss BOJOCHAOKEHUS] M TNPUIOTOBJECHUA OYpPOBBIX

PacTBOPOB

[Ipu OypeHHM CKBaOKMH B KadeCTBE MPOMBIBOYHOW IKUAKOCTH OyIeT
MCMOJI30BaThCs TIIMHUCTBIA PacTBOP.
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Jiis BogocHabxeHus 6a3bl 1 OypOBOM YCTAHOBKH MCIIONIB3YETCS «BOJIOBO3KA»
Ha 0a3e aBToMoOmIsI «Ypan». Ha OypoByro Bosia 3aBO3UTCS HECKOJIBKO pa3 B CYTKU U
CIIUBAaCTCA B CICIHATBHYIO E€MKOCTh — 3yMIl), KOTOPBIH pacroiaracTcsi OKOJIO

OypoBOIi.
4.4. TpancnnopTHBIN 1EX

Jist  opraHuzanuu  pabOT Ha ydacTKe MCHOJB3YETCS  Cleaylolee
TPAHCIIOPTHOE 000PY/I0BAHUE:

1. BaxtoBbiit Tpancnopt (YPAJI) — nist JocTaBKy nepcoHaia oT 6a3bl napTuu
JI0 ydacTka paboT u 00paTHo;

2. I'py3oBoii Tpancniopt (YPAJI) — TpancnopTupoBKa HEOOXOAUMBIX TPY30B C
0a3ml;

3. CnyxeOunbiii Tpancnopt (YA3, YPAJI) — nnsg AoCcTaBKM CMEH K MECTY
OypoBBIX palOT, JIJIsl TPUBO3a PAOOTHUKOB T'€OJOTUYECKUX U IPYTUX CITYXKO;

4. Tpaxktop rycenumunbii T-170 Mb — ucnonb3yercs Ml IUIAHUPOBAHMS
TJIOIIA/IOK MOJT OypOBbIE€ YCTAHOBKHU;

5. BonoBo3susiit Tpancniopt (YPAJI) — ny1st moctaBku Bojibl Ha OYpOBYIO.

4.5. CBa3b ¥ qucneTYEPCKas CIy:xxda

B nensix moBbIIIEHUS KayecTBa YNPABJICHUS OPraHU3YIOTCS IUCIIETYEpCKast
cinyk6a. OcHOBHas 3ajjaya JUCIETYEPCKON CIY>KObI — OOecreueHue PUTMUYHOCTH
paboThI BCEX MOAPA3ACICHUNA ¢ YUETOM CIOKUBIIIEHCS OOCTAaHOBKHU.

Jlns  BBIMIOJHEHUS  TOCTABJCHHBIX  3ajay  JUCHETYEpCKas  CiIy»0a
OCYILECTBIISIET CeAYIONIMe QYHKIUU:

1. ITpuém, anamus, o6paboTKa U pacrpeaeneHne HHGOPMAIMU O COCTOSIHUU
MIPOU3BOJICTBA PA0OT, HEOOXOIUMOM IS COCTABJICHUSI U KOPPEKTUPOBKHU IUIAHOB, a
TaKXe peryJIupoBaHus MPOU3BOJCTBA;

2. Ilpuém aBapuilHBIX 3aKa30B U paclpelesieHue HUX [0 Iexam,
WH(pOPMHUPOBAHUE COOTBETCTBYIOIIUX CIEIHAIMCTOB 00 aBapuM U JOCTaBKa WX, B

cJIy4dac HGO6XOI[I/IMOCTI/I, K MCCTY aBapHMu, KOHTPOJIb 3d BbIIIOJJHCHUCM 3dKa30B
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OOCITy’)KMBAIOIIMMH 1I€XaMM, OOeCHeuyeHHe 3aKa3uuKOB pecypcaMH CO CKJIAJ0B

OpraHu3alMy, JOCTaBKa HEOOXOIMMBIX PECYpCOB 3aKa3UHKY;

3. BCI[CHI/IG CKCIHCBHOI'O yqéTa BBIITOJIHACMBIX pa60T;

4. Ilepenava pacnopsKEHUN pyKOBOJIUTENICH OpraHu3aluu.

CBsi3b yyacTka OypoBbIX paOOT ¢ 6a30i mpeaAnpusTHs OyJIeT OCYIIECTBISATHCS

C TIOMONIBIO PAJAUOCTAHIIMN «AHrapa», IOCTOSHHO Haxojsiielcs Ha OypoBOM

yCcTaHOBKE U B 0a3oBoM Jjarepe. Pexxum paboThl paavocTaHinu «AHTapay —

KpPYTJIOCYTOYHBIH.

OyJET OCYIIECTBIIATHCS IO COTOBOMY TeIE(OHY.

[Ipu wmamuuuum cotoBoit cetu crangapra GSM 900 — 1800 cBs3p ¢ Oazoit
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5. CHEIIUAJIBHASI YACTh: BBIBOP ITYTEN MMOBBIIIEHUA BBIXOIA
KEPHA IIPU BYPEHUU TPEHIUHOBATDBIX IIOPO/]

5.1. ®akTopbl, BJAMSIOIINE HA BBIX0] KepHA

W3BecTHO, YTO Ha BBIXOJ KEpHA BIUSIOT T€O0JOTMYECKHE, TEXHUYECKHUE,
TEXHOJIOTUYECKHE U OpPraHU3aIl[MOHHbIE (DAKTOPHI.

['eonornueckne  (akTOppl  OMNPENENSAIOTCA  T€HE3UCOM  MOpoJ, U
XapaKTEPU3YIOTCA MX MHHEPAJOTMYECKUM COCTaBOM, CTPYKTYpOH, TEKCTYpoOil,
reoJIOrO-CTPYKTYPHBIMUA ~ YCJIIOBHSIMH ~ 3aJleTaHUsl  CJIOEB, a Takxke (U3UKO-
MEXaHUYECKUMHU CBOMCTBAMH.

Texnnueckue @akropsl CBA3aHbl € 3(P(HEKTUBHOCTHIO KOHCTPYKLHUU
yCTpOMCTBa, MPUMEHAEMOI0 JJIs IOJyYyeHHUs KepHa, U YCIOBHUSIMH €ro paboThl B
CKBa)KHMHE.

TexHnomornueckue  (akTopbsl  ONpEAENAIOTCS  crocoOoM  OypeHus,
napaMeTpamMu TEXHOJIOTUYECKOTO PEKMMa IMPOXOJKHU CKBAXXUHBI U COCTOSIHUEM €€
pU3a00MHON YaCTH, a TAaKXKEe JJIMTEIIbHOCTBIO BO3JIEHCTBUS TEX UM UHBIX (PAKTOPOB
Ha (POPMUPYIOLIUICS KEPH.

OpranuzaiuoHHble  (PAKTOPbl OMNPEACNSAIOTCS HAIWYUEM PpPalUOHATBHBIX
TEXHUYECKUX CPEJICTB JJIA 0TOOpa KepHA C y4eToM MX d()PEKTUBHOTO MPUMEHEHHS B
KOHKPETHBIX I'€0JIOTUYECKUX YCIOBUSAX, OCHAIIEHHOCThIO YCTAHOBKH HEOOXOIUMBIMU
KOHTPOJIbHO-U3MEPUTEIbHBIMU npudopamu, TOYHOCTBIO BBITIOJTHEHHUSI
PEKOMEH1yeMON TEXHOJIOTHH OypeHusl.

Tak Kak TEXHUYECKUMHU, TEXHOJIOTUYECKUMU U OPTaHU3AIMOHHBIMH
(dakTopaMu MOXHO YIHpPaBIsATh M M3MEHATh UX B JKEJAEMOM HaIlpaBiI€HUH, TO
HauOoblllee BIMSHME Ha OTOOp KOHAMLMOHHOIO KEpHa OKa3blBaeT TIpymia
reoJIOrnYecKux (hakTopoB.

Paccmorpum  moapoOHEe — BAMSHUE — TEOJIOTHUYECKHX  (PakTOpoB  Ha
dbopMHpoBaHNE KEPHA.

[Iponiecc dopmupoBaHus KepHa TpU OYypeHHH CKBaXKHUH, MNPEXJE BCETO,
3aBHCHUT OT CBOICTB IOPOJI UJIU MOJIE3HBIX HcKomaeMbiX. Kak Obl1o oTMEUeHO paHee,

OCHOBHBIMH T COJOTHYCCKUMHU IPHU3HAKAMHU, ONPCACIAOINNMHN ITOBCACHHC TOPHBIX
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nopoA mpu OypeHWH W COOTBETCTBEHHO (OpMUpOBAHUE KEpHA, SBISIOTCS
MUHEPAJIOTHYECKUH COCTaB, TEKCTypa W (pu3nyeckue CBOMCTBa mopoj. PaccMoTpum
BJIUSIHUE HEKOTOPBIX U3 3THX MPU3HAKOB Ha (POPMUPOBAHUE KEPHA.

Biusinne MHMHEpATIOrMYecKOro WM MEeTPOrpauyeckoro cocraBa CaMHX
MOPOJT Y TOJIE3HBIX MUCKOIMAEMBIX BIIOJHE OYEBUIHO, TAK KaK MHOTHE CBOMCTBA ATUX
oOpa30oBaHUi, MPEJCTABISIONIUX COOOW CKOIUICHHE PA3JIMYHbIX MHUHEPAJIOB WU
neTporpapuIecKux pa3HOCTEH, 3aBUCAT OT CBOMCTB IMOCJICIHUX M XapaKTepa CBS3H
MEXKy HUMHU.

EcrecTBeHHO, YTO COXpaHHOCTH KEpHa MpU OypeHHH, a, CJIEeA0BATEIbHO, €T0
KOJIMYECTBO U KAYeCTBO OYAYT 3aBUCETh, MPEXKJIEC BCETO, OT MPOYHOCTH Clararouux
MOPOJYy MUHEPAJIOB U CHJIBI CBSI3U MEXTy HUMHU. [Ipu 3TOM MOryT OBITh MOPOJBI U
MOJIE3HBIE UCKOIAeMbI€, MPECTABIISIIONINE COO0M JOCTATOYHO OJHOPOJAHYIO MAacCCy C
Oonee WM MEHEE OJMHAKOBBLIMU CBONCTBAMH, U, HAO0OOpPOT, MOPOJABI C BechMa
HEOJHOPOJHBIM COCTABOM M PE3KO Pa3IMYHBIMU CBOWCTBAMU IO yYacTKam, 4YTO
ONPEAEHACTCS W TEHE3UCOM, M IMPOLECCAMH, KOTOPBIM IMOJBEPTAIUCH IOPOJbI
BriociencTBuu. OUYeBUAHO, YEM MSTYe M MEHEE MPOYHBI CaMH MUHEpabl U ciabee
CBSI3b MEXJIY HHUMH, TE€M XYK€ YCIoBUS (OPMUPOBAHHUS KEpHA, TE€M Jierde OH
nedhopMHUpyeTCs U pa3pyliaeTcs.

[Ipy HEONMHAKOBOM MHWHEPAJIOTUYECKOM COCTaBE C PE3KO Pa3IMYHbIMU
CBOMCTBAaMU MMHEPAJIOB WJIM UX CKOIUICHHM pa3pyliatbcsi OyIyT ciabble y4acTKH,
MPE/ICTABIICHHBIE BKIIIOUCHHUSIMU OOJiee MSTKUX MUHEPAJIOB B BHJIE IMPOIUIACTKOB,
MPOCJIOEB, JIMH3, )KEJIBAKOB, KOHKPEILMM, KUIIBHBIX 00pa3oBaHuil. B cOOTBETCTBUM C
KOJIMYECTBEHHBIM COOTHOIIEHUEM TBEPABIX M MITKUX 0Opa3oBaHuil OyAeT
ONPENENATHCS KOJIUYECTBO M COXPAaHHOCTh KepHa. [Ipm 3TOM HaimuuuMe TBEpIbIX
BKJIIOUEHUM B Oojiee MATKOM cjaboil OCHOBHOM Macce MOpOJbl WM MOJE3HOrO
MCKOIIaeMOT0 TPUBOJIUT K e1le 0ojiee MHTEHCHBHOMY pa3pyIlICHHUIO 3TOM Macchl. B
KOJIOHKOBOM TpyO€ B TaKuX CIydasX OCTAIOTCS TOJIBKO OKAaTaHHBIC KYCKH WA
00JIOMKH TBEPABIX BKIFOUEHUM.

W3 cTpyKTypHBIX MpU3HAKOB Ha (DOpMUPOBAHKE KepHA HAMOOIbIIIEE BIUSHUE

OKa3bIBACT XApaKTCP BHYTPCHHUX CBsI3EH MCXKAY YaCTHLAMH, ClIararolmuMu mmopoay.
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XapaxkTepoM U NMPUPOIOU CBA3EU OIPEAEISAIOTCS MHOTHME CBOMCTBA IOPOJ, U, PEKIE
BCEr0, UX MPOYHOCTh U TBEPAOCTh. OUYEBUIHO, 3HAS PUPOLY CBA3EH U YCIOBUS, IPH
KOTOPBIX OHM HApYIIAIOTCS, MOXHO OMNPENENsATh M CIOCOObl MX COXpaHEHUs Mpu
dbopmupoBannn kepHa. Uem crmabee 5T CBS3M, TEM CIIOXKHEE HMX COXPAHUTh, a
OTCYTCTBHUE CBsI3el MEXy YaCTUIIAMHU CO3/[aeT HanboJsiee HeOIaronpusTHHIE YCIOBUS
JUTSL KEPHOOOPA30BaHUS.

TexkcTypa rOpHBIX NOPOJ M ITOJIE3HBIX HMCKOMAEMBIX TAKXKE OIPEICICHHBIM
o0pa3oM MOXKET BIMATh Ha (hopmupoBanue kKepHa. C HEKOTOPHIMU TUIIAMH TEKCTYpP
CBA3aHbl AHU30TPONHOCTH MHOTMX CBOWCTB IIOPOJA, B TOM YMCIE TBEPAOCTH H
IPOYHOCTH. DTO OOYCIaBIMBAET YMEHBIICHUE CHUJIbI CBSI3M MEXKIY Y4aCTKaMU WM
CIIOSIMU B OIpeJesieHHOM HamnpasieHuu. [Ipu OypeHHH KOJOHKOBBIMHM CHapsIaMu
MO/ JICMCTBUEM OIPEAENIEHHbIX CHJI KEpH, BBIOYPEHHBId B TakKUX MOPOJAX,
PacCKaJIbIBACTCs, PACCIAUBAETCS HA IUIACTUHKH, JICTICIIKW WM KYCOUYKH, KOTOPBIE,
NEPEMEIIASICh OTHOCUTENIBHO JpYr JApyra, MOTYT MCTHparbcs. VHTEHCHBHOCTH
VWCTHPAaHHUsT BO MHOTOM 3aBHCHT OT TBEPAOCTH MaTepuaina, XapakTepa CKoJIa H
IOJIOKEHUSI TIOCKOCTU cKojla (oTpbiBa) MM OT (opMmbl KycoukoB. Bce 3t0
XapakTepHO Mg TIOpPOJ, C MHMKPOCJIOUCTOW, (IIOUIAIBHONW, ClaHIEBATOU U
[I0JIOCYATON TEKCTYpPaMH.

[Toponsl ¥ mMOJNE3HBIE HMCKOMAeMbIe C OECHOpPSA0YHOM OJHOPOJHON WITH
MACCHUBHOM CTPYKTYpPON NPU OTCYTCTBUU MU3MEHEHUW B PE3YyJIbTATE TEKTOHUYECKHX
IPOLECCOB WM MPOLIECCOB BBIBETPUBAHUS 0oJiee YCTONYMBBI U CIIOCOOHBI K
KEpHOOOPa30BaAHMIO.

Hamnune npoXWiiko ¢ KWIBHOM MAacCOM pPa3jIMYHOTO COCTaBa CO3JAET
CIIO)KHBIE YCJIOBHSI (POPMHUPOBAHHUS MPEICTABUTEIBHOIO KEpHAa NpPU Pa3IMUHBIX
(U3UKO-MEXaHUYECKUX CBOMCTBAX MWJIbHOW Macchl M BMmenjaroumx nopoa. Ilpu
TOM MOTYT OBITh J1Ba HanOoJjee HeOJarompUATHBIX Clyyas: *KWJIbHasg mMacca MMEeT
MEHBIIYIO TBEPAOCTh (UM MPOYHOCTh), YEM BMEIIAIOIINE TOPOAbI, 1 HA0OOPOT.

B nepBom ciyyae npu GpopMUpPOBaHMU KEpHA OH OOBIYHO Pa3phIBACTCS WIIU
CKajbIBaeTCs JHMOO 1O KOHTAKTy, JUOO MO caMOW XWJIbHOM Macce, KoTopas B

nporiecce OypeHUs] UCTHpAETCSs B TOM WM WHOM CTENEHU B 3aBUCUMOCTH OT
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HEKOTOPBIX (hakTopoB. [IporieHT BbIX01a KepHA MOXKET OBITH JOCTATOYHO BBICOKHM, a
€ro NpeACTaBUTEIbHOCTh HU3KOM.

Bo BTOpOM ciyuae, Korja xuibHas Macca UMEET OOJIbIIYI0 MPOYHOCTh, YEM
OCHOBHasl Macca KepHa, Mpu (POpMUPOBAHUH €TI0 Macca MOXKET OBITh TTOJIHOCTBIO WA
CYILIIECTBEHHO pa3pyllieHa U KepH OyAeT MPEeACTaBIeH KyCcOukKamHu 0oJiee TBEpJbIX
BKitoueHU. [IpolieHT BBIXOAA KepHA U €ro MpeACTaBUTEIBHOCTh OYIyT BechMa
HE3HAYNUTEIbHBL.

PU3NKO-MEXaHUYECKUE CBOMCTBA TOPHBIX MOPOJ U MOJIE3HBIX UCKOMAEMBIX U
X (pU3MYECKOe COCTOSHUE MMEIOT B KOHEYHOM HWTOTE PEIIaloliee 3HaueHUe MpU
dbopmupoBaHun KepHa. J[eMCTBUTENIBHO, UeM MEHEE IMpOouYHa Mopoja U 4em Oosee
HapyllieHa €€ CIUIONIHOCTh, TEM MHTEHCUBHEE Ae(POPMHUPYETCS U Pa3pyllIaeTcs KEepH.
Bce 3TO 3aBUCHT HE TOJNBKO OT NPOYHOCTH M TBEPAOCTH TMOPOA, HO U OT
CJIAHIIEBATOCTH, TPEUIMHOBATOCTH, NIEPEMSITOCTH, Pa3ApOOIEHHOCTH, BIArOEMKOCTH,
PacTBOPUMOCTH, TEIUIOMPOBOIHOCTH (PACTEILIIEMOCTH) U JIPYTUX CBOMCTB.

Vron BCTPCYU KOJOHKOBOI'O CHapsaaa C IINIOCKOCTBIO HAIIaCTOBAHMA,

CIIONCTOCTH, TPOXKUJIKOB WJIM TPEIIMH HMEEeT OOJIbIIOe 3HAYEHHUE TpHU
dbopMupoBaHnn KepHa [5].
B Tabmume 5.1 npuBeaeHa cBoaHas — kiaccudukamus — (GakTOpoB,

OTIPEIEIISIONTNX YCIOBHS (POPMHUPOBAHKS, BHIXOJI M KAYE€CTBO KepHA MPU KOJIOHKOBOM
Oypenuu reosioropasBeounbix ckBakuH (1o C. C. Cynakmuny) [6].

Tabnuma 5.1 — dakTopskl, CIOCOOCTBYIONINE PA3PYIICHUIO KEpHA

@DaxTOpHI, ONPEACIAIONNE YCIOBHS
(dbopMupoOBaHUs KEpHA

XapakTep nposiBICHUS
pa3INyYHbIX (PaKTOPOB

PesynbTaTel necTeus uimn
posiBiieHUs! (aKTOPOB

1 2 3
MuHepanorunyeckui cocraB, | CTeneHb conpoTuBisi- | KauectBo M KoamyecTBO
CTPYKTYpa M TEKCTypa MOpo/I €MOCTH TIOpOJ JACHCTBUIO | MOJy4aeMOro KEPHOBOTO
OU3NKO-TeONIOTUYECKHE M (DU3HMKO- | TEXHHUUECKUX M TEXHOIJIO- | MaTepuana (paspylleHue,

Q| TEXHUYECKUE CBOWCTBA MOPOJL rudeckux  (aktopoB W | u3buparenpbHOe  HCTHUpa-
§ Hanuune NPOXKHIKOB 1 BKJIFOUEHUH | XapakTep paspyllieHusl | Hue KepHa)
Z | MOPOJ PasHOM TBEPAOCTH KepHa
g | Yron nagcHus IJIOCKOCTEN
§ JIETAMOCTH (Tutactos, CJIOEB,
— | MPOKUIIKOB, TPELINH)
Yrom Bcrpeun ocu  OypoBOrO
CHapsiia C IJIOCKOCTSIMU JIEIUMOCTH
opoJ
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Crnioco6 OypeHusi CKBaKUH [Tonnepeunbie U mpomonb- | [loTeps cBszel  Mexay
HBbIE KOJIeOaHHsI OypOBOTO | YACTHIIAMHM, CIAraloluMU
CHaps/a; BUOpALIUU | IOPOAY, WIM Yy4YacTKaMu
CHapsza, JEHCTBHE CHII | KEpHa; H3HOC WIH
TPEHHUSI MEXKIY KEPHOM U | UCTUPaAHUE KEPHOBOTO
KOJIOHKOBOH ~ TpyOOW W | Marepuaina; ClaMbIBaHHE
MEXy KyCKaMU KepHa KEpHa; MEXaHUYECKOE
Tun, xoHcTpyknuss u mnapameTpsl | uHamuka paboTel Oypo- | pa3pyLICHHE (u3menb-
opoa0opa3pylIarIero MHCTPY- | BOIO CHapsJa: HUHTCHCHUB- YEHUE) KEPHOBOTO MaTe-
MEHTa, TeOMeTpuyecKkas ¢opMa WU | HOCTh pa3pyIlICHHs KEPHO- | pyaia; u30uparenbHoe
napaMeTpel  IIOpOJOpa3pylIaONIUX | BOrO MaTrepualia, KOHICH- | Pa3pylICHUE;  yMCHbIIC-
3JIEMEHTOB (PE3IIOB); BBIXOJl PE3IIOB | Tpallusl HANpsDKCHWH B | HUE IMAMETpa KepHA U €ro
U3 Telma KOPOHKH; BHYTPEHHHH | KepHe; oOpa3oBaHue 3a30- | IPOYHOCTH; PA3PBIXJICHUEC
JIMaMeTp KOPOHKU U 1Ip. poB  Mexay OypoBbIM | WM YIUIOTHEHHE KEpPHO-
o CHapsa0oM, CTE€HKaMu | BOTO Marepuajla, paspy-
% CKBaKUHBI u KEPHOM; HIEHUEC KCPpHOBOI'O Mare-
g MHTCHCUBHOCTb JEUCTBUSA | PHaJIa IIOTOKOM OYHCTHO-
E TEXHUYECKUX  (pakTopoB; | 0O areHra. B menom
5 M3MEHEHHE COIpPOTHBIIsie- | CHHKEHHE  COXPAHHOCTH
= MOCTH K€pHa CKaJIbIBaHNUIO | KECPHOBOI'O MaTcpHalia
KauecTtBo n Texuuueckoe cocrosinue | HecbanancupoBaHHOCTb Yeunenne — oTpuLaTelib-
OypOBOTO CHapsijia U €ro 3JIEMEHTOB | OypoBoro cHapsiia; Oue- | HOro JeicTBus (HaKTOpOB,
(HepaBHOCTEHHOCTh  TpyD, Heco- | HHe (BuOpamus) OypoBOTO | MPUBOIAIIMX K pa3pylie-
OCHOCTh PE3bOOBBIX COCJAMHEHHUH, | CHAps/a; CONPOTUBJICHHUE | HUIO KEepHA: YAaphl, MpHU-
LIEPOXOBAaTOCTh BHYTPEHHEM IOBEP- | IPOJABMKEHHUIO KEpPHA B | )KaTHE€ KYCKOB Jpyr K
XHOCTH TpYO) KOJIOHKOBYIO TpyOy JIpYyry, YBEIUYEHUE CUII
TPEHUS
Cnoco6 3axBara, cpbiBa u | OcraBieHue Ha 3a00€ Wi | YMEHbIIEHHE  MPOIIEHTA
YACpKaHHUS KEpHAa B KOJOHKOBOM | IIOTEPS KEepHa IIPU | BBIXOJIA U NPEJICTABUTEIIb-
CHapsJie IIPU €ro nNoabeMe IObEME CHapsia HOCTHU KEpHa
Koncrpykuus, KOMIIOHOBKA U | 3aBUCUMOCTh CTENEHU | YMEHBIICHUE KOJIMYECTBA
napaMeTpsl OypoBOTO KOJOHKOBOIO | MPEAOXPAaHEHUS KEepHa OT | U KadecTBa IOIYy4aeMOro
cHapsia JecTBUI TEXHOJIOT. (pak- | KEpHOBOIO MaTepuasa
TOPOB Ha €ro (OpMHUPOB.
ITponomkenne Tabaump 5.1
1 2 3
TexHudeckoe cocTosiHue CKBakMHbl | HakannmuBanwe muiama B | YXyamieHue YCIIOBHM
CKBaXkKUHE, KEpPHOBOTO | (hopMUpOBaHUS KEpHa.
Marepuaia uwid ooimomkoB | OcTaBieHne KepHa Ha
opoJ Ha 3aboe, | 3a00€ WK MOTEPS €ro MpU
OCJIOKHEHUS B CKBXUHE | IIOJIbEME
Croco6 yaaneHus MpOayKTOB | JlelicTBUE  CKOPOCTHOTO | Pa3MbIBaHME  KEpHOBOIO
paszpymieHus. CxemMa MUPKYISIIHUM | IOTOKA, TUAPOJUHAMU- | MaTepUala, YyBEIUYEHUE
£ | OYMCTHOIO areHTa u €ro KauecTBO YECKOI'0 Halopa U THAPO- | CUJI TPEHUs KYCKOB KEpHa
§ CTaTUYECKOTO JaBICHUS JIpYr O Apyra, 3pO3MOHHOE
= PasmbiBaroiee, pacTBops- | paspylIeHUE  KEPHOBOIO
S IOIlleEe WIIM PACTEILIAIONIEE | MaTEpHala, BBIHOC KEPHO-
§ JIEHCTBUE OYUCTHOTO areH- | BOro Marepuajia U3 Ko-
5 Ta; aOpa3uBHOE JeicTBHE | TIOHKOBOU TPYObI; N3MEHE-
= gactull TBepaor  (aswl | HUe KodduIeHTa Tpe-
ITOTOKA; W3MEHEHUE | HUA
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Koa(urmenTa TpeHust

CamMmo3akIMHUBaHHE KE€pHa

Bpaiuenue 3aKJIMHUBA-
IOIEHCA 4YacTH KEepHa H
ero OOJIOMKOB BMeECTE C
OypOBBIM CHapsJIOM,
TPEeHHE ero O TOopel He
OTJENUBIICHCS OT 3a00s
yacTd. 3aMejUIeHue WIn
IIpEKpaLCHUE YIITYyOKH
CKB)KUHBI, BO3pacTaHue
KPYTSIIETO MOMEHTa U
3aTpavyrBaeMoil MOLTHOCTH
Ha OypeHWe, YacTOThl U
CWJIBl  yIapoB,  CHJIBI
TPEHUs U Jp.

Pazpymenue (ucrupanue)

KEpHa, YMEHBLICHUE
KOJIMYECTBA U KayecTBa
KEpHa, YXYALICHHUE

yCJIOBHH paboThl OypoBOi
CUCTEMBI

YT07 HaKJIOHA CKBAYKUHBI

H3meHeHue cui TpeHUs
KYCKOB KEpHa O CTEHKHU
KOJIOHKOBOI TpyOBI U ApyT
0 JApyra; U3MEHEHHE YIiia
BCTpeUd OCH OYypOBOIO
CHapsna ¢ IJIOCKOCTAMU
JEIUMOCTH TOPOJBl WM
M10JIE3HOT'0 UCKOIaeMOI0

Hctupanme kepHa 10
O0KOBOM MIOBEPXHOCTHU
WK TI0 TOPILY; U3MECHEHHE
BEPOSITHOCTH
CaMO3aKJIMHUBAHUS
KYCKOB KEpHAa U CTENEHU
UX pa3pyLIeHus

[TapameTrpel  pexxuma  OypeHuUs
CKBaYKUH

IIpoaoMmKUTENTBHOCTD BPEMEHU
yyucToro OypeHHMsT U  BeJIMYMHA

yIIIyOKH 3a peiic
TexHoorus noabeMa KOJOHKOBOTO
CHapsiia U3 CKBaKUHbI

W3meHeHne CTETICHH
JIEUCTBHS (dakTopoB,
ONpEACIAIINX  YCIOBUS
dbopMupoBaHUSs KEepHa

(xonmebanusi cHapsifa, BH-
Opanuu, TeMmmeparypbl u

Ip.), MEXaHHYECKON
CKOpOCTH Oypenus,
yII1yOKH 3a peiic,
YXyIIICHNE KayecTBa
KEpHa U JIp.

YMeHplIEHHE — AMaMeTpa
KEepHa, €ro MpPOYHOCTH;
MEXAHUYECKOE W TUAPO-
9PO3UOHHOE pa3pyllIECHUE
KEpHa: BBIHOC MEJIKMX Ya-
CTHI] KEpHOBOI'O MaTepu-
aja; BBINAJACHUE U pas3py-
IIEHHE KYCKOB KepHa IMpH
pacxaXMBaHUM CHApsLa;
HarpeBaHUe U MPHXKOI Ke-
pHa; OTEPsI KYCKOB KEpHa

ITponomkenne Tabauimbl 5.1

2 |

3 |
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Hannune reoJioro-texHuueckoro | O0ecrieyeHue  HOpMaib- | YMEHBIIICHUE WA YyCHUJIe-

Hapsija U ero KauecTBO HBIX YCJIIOBHM MOJyYE€HHUE | HUE€ CTENEeHH JeHCTBUSA

Hanuuue KOHTPOJIBHO- | IPEJCTaBUTENbHBIX 00pa3- | HEKOTOPBIX (aKTOPOB Ha
£ | U3MepHUTENbHOM aIIapaTypbl OB mopon wiu mpob | popmupoBaHue KepHa,
= | Texnuveckoe COCTOSIHME  CPEICTB | MOJE3HBIX HCKOMAEMbIX BO3MOXKHOE  yXyJIUICHHE
S | OypeHust CKBaXHH KauecTBa M YyMEHbIICHUE
5:5’(, Kpanuduxarus OypoBoro nepconaia KOJIMYECTBA TOJIYy4aeMOro
= | AMcuMIuMHIpOBaHHOCTh u KEpHOBOI'O MaTepuaia
S | OTBETCTBEHHOCTH O0ypoBoro
oc“ IepcoHaa

KonTpoms 3a BBITNIOJTHEHHEM

OCHOBHBIX IPAaBWJI U PEKOMEHIAIUN

o 0TOOpYy KepHa

[Ipu OypeHun TpEIMHOBATHIX TOPOJ HA PYAOINPOSIBICHUU MapraHiia
«CyHrail» caMO3akJMHUBAaHUE KEpHA SBJSETCS OJHUM U3 TIJIABHBIX (DAKTOPOB,
ONMPEAEISIONMX HE TOJBKO KAadeCTBO M KOJIMYECTBO IOJIYYAEMOTO KEPHOBOIO
MaTepuaia, Ho U ce0eCTOMMOCTh, IPOM3BOAUTEIBLHOCTh OYpEHHs], TaK KaK SIBISIETCS
NPUYUHOM IPEKpallleHHs] pelica U IPEKIEBPEMEHHOT0 MOAbeMa OypOBOT0O CHapsiaa.

Janee, B JaHHOM pasfelie, pPacCMOTPUM IPUYMHBI M  MEXaHU3M

CaMO3aKJIMHHBAaHUA KCPHA, a TAKIKC CITOCOOBI peUICHUA IIaHHOﬁ HpO6H€MBI.

5.2. MexaHu3M caM03aKJIMHUBAHUS KepHA

K OCHOBHBIM NpUYMHAM CaMO3AKIMHUBAHUS KEPHA MOXKHO OTHECTH:

1) dbopMupoBaHue KepHa B BUIE KYCKOB MM 00JIOMKOB pa3iM4HON (OpPMBI U
pa3MepoB;

2) HaKoIUIEHHWE MPOAYKTOB paspylleHus (1iama) B NpU3a0OWHON 4YacTH
CKBa)KUHBI, B OCOOCHHOCTU BHYTPHU KOJIOHKOBOT'O CHapsJia, YTO MOXET IMPHUBECTU K
OpUXBaTy (CaMO3aKJIMHUBAaHUIO) KEPHAa B MOMEHT MPEKpAIICHUs LHUPKYJIALUN
MPOMBIBOYHOM KHUIKOCTH;

3) neiicTBHME CHJI TpEHMs, CUJIbl TSXKECTH M Hamopa MpsSIMOro IMOTOKa
MPOMBIBOYHOM KUAKOCTH, MPUKUMAIOIIUX KYCOUKHU KepHA APYT K APYry U K CTEHKE
KOJIOHKOBOM TPYyObI M YIUIOTHSIIOUIMX IIJIaM B 3a30p€ MEXAY KEPHOM U KOPOHKOU
W KOJIOHKOBOM TPYOBI, YTO U MPUBOJUT K 3aKIIMHUBAHHUIO KYCKOB KepHa [6].

HccnenoBanuio MexaHM3Ma CaMO3aKJIMHMBAHMS KepHa IOCBsIEHa padboTa

Tysx6aeBa H. T. u ®enoposa b. B. [7]. Takxke B 3T0i1 paboTe OBUIM MOTyUYEHBI
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HEOOXOJMMBIC W JOCTATOYHBIC YCJIOBHS CMEIIEHUS KYCKOB KEpPHA MO TUIOCKOCTSIM
TPEIINH, BBHI3BIBAIOIINE 3aT€M UX B3aUMHOE 3aKJIMHUBAHWEC ¥ HWCTUpPAaHUE B
KOJIOHKOBOM TpyOe.

AHanmu3upys JaHHYI paboTy MOXKHO CKa3aTh, YTO HEOOXOIUMBIM yCIIOBUEM
3aKJIMHWBAHUS KEepPHA SIBISICTCS CMEIICHUE BEPXHETO KyCKa IO TUIOCKOCTH TPEIIUHBI
O] ICCTBUEM CHJIBI TSDKECTH P; M Hammopa MpOMBIBOYHOM kuakocTH P, (B ciydae

ucnojp3oBanuss CCK — TOJIBKO CHITBI TsDKeCTH) (PUCYHOK 5.1).

Pucynok 5.1 — Cxema npeeaprHOro paBHOBECHS! BEpPXHETO Kycka KepHa |

OTHOCHUTEJIBHO MeHbKa KepHa ||

JIOCTaTOYHBIM K€  YCJIOBHEM  CAMO3AKJIMHUBAHHUS  KEpHA  SBISIETCS
HEBO3MOXXHOCTb IIEPEMEILIEHUs] CMELIEHHOIO KyCKa KaK BBEPX II0 IUIOCKOCTH
TPEIIMHbI, TAK U B BEPTUKAJIbHOM HaIPaBJI€HUU OTHOCUTEIBHO KOJIOHKOBOM TPYOBI.

Takum o0pa3om, nmpu OypeHUH TPEIIMHOBATHIX IMOPOJI CaMO3aKIMHUBAHUE
KepHa 3aBHCUT OT BEJIMUYMHBI YIJIa HAKJIOHA TPELIUH K OCH (POpMUPYIOIIETocs KepHa.
OTOT mpoLecC HAcTynaeT TOrJa, KOrJa peaju3yeTcsl CMEIICHHE BEPXHEro KyckKa
KEpHA OTHOCUTEIBHO NEHbKA MOJ IEUCTBUEM CKOPOCTHOTO HANopa MPOMBIBOYHOMN

KHUAKOCTHU M B€Ca CMCIIACMOI'0 KyCKa (I/IJII/I TOJIBKO IIOJ )ICI\/’ICTBI/ICM BECa IIOCIICAHCTO
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npu Oypennn CCK). Ilpu 3TOM CMeIIeHHBI KyCOK HE MOXET BO3BPaTUTHCS B
UCXOJHOE TMOJIOKEHHUE M3-3a OOJIBIINX CHJI TPEHHsI Ha KOHTaKTaxX ¢ MEHbKOM KEpHA U
OOKOBOI MTOBEPXHOCTHIO KEPHOTIPUEMHOMN TPYOBI.

Teopetnueckue ucciaenoBaHUS BHIIMICTIPUBEACHHBIX aBTOPOB MOKa3aiH, YTO
MEXaHU3M CaMO3aKJIMHUBAHMS KepHA UMeeT OCOOCHHOCTH, 3aBUCSIIME OT
WHTEHCUBHOCTU  TPEHIMHOBATOCTH  MOpoasl. Kak  W3BECTHO,  MOCHEIHSAS
XapaKTepU3yeTcs yAEeIbHONW KyCKOBATOCTBIO Ky IOMHATOrO N3 CKBaKUHBI KEPHA, T. €.
KOJIMYECTBOM KYCOYKOB M OTAENbHbIX cTONOMKkOB B 1 M kephHa. [lo stomy
IIOKa3aTeNo0  mopoAsl  gensarcas  Ha  MoHoimmuTHele  (Ky=0...5 mT\M),
cnaborpemunoBareie  (K,=6...10 mT\M), tpemunoBatsie (K,=11...30 mr\m),
cunpHOTpemuHoBathie (K,=31...50 mt\m) 1 pazapodnennsie (K, >50 mr\m).

W3BecTHO, YTO BEPOSTHOCTH CAMO3aKJIMHUBAHUS KEPHA MOXKHO YMEHBIIUTH,
MPUMEHSISE 00PAaTHYIO CXEMY HUPKYJISIUU OYUCTHOTO areHTa, TeM CaMbIM HCKIIIOYas
JeicTBUE CUIIbl CKOpocTHOro Hamopa P,. Bonee Toro, mpu aocTtaTo4yHO OOIBILIONM
CKOPOCTH BOCXOJSIIETO TMMOTOKA OYMCTHOTO areHTa KyYCOYKH KepHa MOTYT
B3BEIIMBATHCS WM TOAHUMATHCS MO KOJOHKOBOMY CHAapsily, YTO HCKIIIOYaeT
caMO3aKJIMHUBaHKUE KepHa [6, 7].

Jlanee paccMOTpPUM KOJIOHKOBBIE CHapsi/ibl, pealM3yIollue TaHHYI0 CXEeMY

OUPKYJLIOUA HpOMI:IBO‘-IHOfI KHUIOKOCTH.

5.3. KoJionkoBble CcHapsijibl, padoTalme ¢ KOMOMHUPOBAHHOI

HUPKYJISIHEHd IPOMbIBOYHOM KUIKOCTH

OOpartHast cxeMa UUPKYJALUN KUJKOCTA B MPU3a00MHONW YacTH CKBA>KUHBI
MO>KET OBbITh MOJTyY€Ha MPU HAarHETAHHUH €€ 10 OYpHIbHBIM TpyOaM (TIpsiMasi cXxema)
WCIIOJIb30BaHMEM MOTOKA JUIsl MIPUBOJA B JCMCTBHE NOTPYKHOTO HACOCAa TOTO WM
uHOro Tuma. Yactb 3TOro MmoTOKa, UMEHYEMOTO pabouyuM, IMOCJE HCIMOJIb30BaHUS
YCTPEMIISIETCST BBEPX IO CTBOJIY CKBAXHHbBI, BBIHOCA MEJKHE YacTULbl LIIaMa, a
Jpyrasi 4acTh ABMKETCS K 320010, OMBIBAsI KOTOPBIN, yAQJISIET MPOAYKThI pa3pylIeHUsS
BHYTPh KOJIOHKOBOTO CHapsiia, KOTOPBIN CHA0XAETCs TIPH 3TOM IUIAMOYJIABUTEIIEM.

Takasgs cxemMa MOXKET OCYHICCTBIATBCA C TIOMOIIBIO Pa3/IMYHBIX CPCACTB H
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CHEIUATBHBIX  CHApSIOB: 3a00WHBIX HACOCOB, TMPUBOJUMBIX B  JEHCTBUE
AIEKTPUYECTBOM HWJIM MOTOKOM KUJIKOCTH, HACOCOB BOJOCTPYHMHOTO (3KEKTOPHOTO)
THUIIA, @ TAKKE CHAPSI/IbI C MAaKEPHBIM YCTPOUCTBOM.

OnHako W3 3TOM TPYIIBl CHApSJAOB MPAKTUYECKOE MPUMEHEHUE HaIUIH
TOJIBKO CHAPSAJIbI 2’)KEKTOPHOTO THIIA.

CymHocTh pabOThl CHapsOB C TMOTPYKHBIM  IKEKTOPHBIM ~ HACOCOM
3aKJII0YAETCsl B TOM, YTO MOTOK KUJKOCTH, HArHETAEMOM IO KOJOHHE OypHIIbHBIX
TpyO, 0OJajaromuii JTOCTAaTOUYHOM SHEPrueu, BBHI3BIBACT JBUIKEHUE >KUJKOCTU B
Mpu3a00MHONW YacTH 3a CYeT SBJICHUA KeKIud. OCHOBHON TOTOK KHUIKOCTH,
HarHeTaeMOW HAcOCOM C IIOBEPXHOCTH 3€MJIM M BO3BPAILAIOIIMAWCS IO CTBOIY
CKB&)KHUHBI, HA3bIBAETCS paO0OYNM, a BTOPOU MOTOK — I3KEKTUPYEMBIM.

Bce akekTopHbIe CHapsiAbl MOXKHO Pa3/euTh Ha OJWHAPHBIC, IBOMHBIE U CO
ChEMHBIM KEPHOIIPUEMHUKOM.

[Ipumepamu OJIMHAPHBIX 3KEKTOPHBIX CHAPAJIOB CITyKarT:

1. Oounapuwviii  351ceKMOpHbIL  KOAOHKOBbIU cHapad (OOC KOHCTPYKIHH
I[THWUI'PHA umeeT nocTtaTouHO MPOCTOE YCTPOMCTBO M CIYKUT JUISl TIOJIYUYECHUSI KEPHA
npu OypeHUH TPEHIMHOBATHIX M TMEPECIAUBAIONIUXCS, HO JOCTATOYHO YCTOWYUBBIX
nopox VII...XIl kareropuii.

2. Oounapnwiti kononkoswviti cHapsio OKC-Dowe-TIIH wouctpykiuu B. T
Xpamenkosa, C. C. Cynakmmna u B. 1. PokxkoBa mo3BoisieT 0CyIecTBIATh NPSIMYIO
¥ 00paTHYIO CXEMbI ITUPKYJISIIMN TPOMBIBOYHOMN KUIKOCTHIO

3. OounapHuwlii 231cekmophblil KoioHukoswlll cHapao YKH xouctpykuuu [1INO
«CeBYKPreooTus» MOXKET ObITh UCIOJB30BaH C BUOPO- WJIU TUAPOYIAPHUKOM TIPHU
yIapHO-BpalllaTeIbHOM CrMoco0e OypeHHs CKBaXWH B CHJIBHO TPEUIMHOBATHIX,
JIpOoOJICHBIX U TIepeMekaromuxcs mo Teepaocty nopojax V... Xl kareropuii.

K 1BOMHBIM 35KEKTOPHBIM KOJIOHKOBBIM CHApsJ1aM OTHOCATCSI:

1. Jlsotinoti konouxosuwlii 3icexmopuulii chapso JC-I[HUT'PU.

2. Heotinoti xonoukoswlil socekmopusiii cHapsad J[OKC kowcmpykyuu 1110

((UéHI’i’lpZ@OJlOZu}Z».
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3. /leouHoti KONOHKOBBIUL 3)HCEeKMOpPHbIL  CHaApso Kowcmpykyuu 11O
«Bocmkaszeeonozuny.

4. leounoii konoukoewviti 23icekmopHuitl cHapao TI/] xkowcmpyxyuu 11O
«Ypaneeonozuny.

5. Heotinoti xonoukosuwiil 2oicekmopuwiii chapsao KHT kowempyxkyuu I11'0O
«bypameeonozusn.

Takue cHapsabsl oOecrieunBaroT Oojiee HAJEKHOE COXPAaHEHHE KEPHOBOIO
MaTepuaia, pa3pylaolerocs Mpud BO3ACHCTBUM MEXaHHMYECKUX (HAKTOPOB IO
cpaBuennto ¢ OKC-Dxk. Paborator JAKC-Dx mpu OypeHuM B mopojax CpeaHein
tBepaoctu u TBepAbIX ot ll...1V no IX...XI xareropuii mo OypumocTu.

K rpynnme cHapsnoB €O ChEMHBIMHU KEPHONPHUEMHUKAMU OTHOCHUTCS
kononkoswil cHapso CCK-599B koncmpyxyuu BUTP. KononkoBbsiii cHapsin CCK-
599B  (9KEKTOpPHO-BUOPAIIMOHHBINA) TpeAHa3HAaYeH Juisi OypeHus CKBaKUH
KOMILJIEKCAMHU CCK-59 B OCJIOKHEHHBIX  T€OJIOTUYECKUX  YCIIOBUSX,
XapaKTepU3yIOIIUXCs HEJOCTATOUHBIM BBIXOJIOM K€pHA U HU3KOM yTIyOKOM 3a ITUKIL
Oo6nacte npumenenust CCK-590B — OypeHue CHUIBHOTPEUNTMHOBATHIX, APOOJICHBIX,
PBIXJIBIX CJTA0OCIIEMEHTHUPOBAHHBIX W TMEPEMEXKAIOMMXCS MO TBEPAOCTH TOPHBIX
nopon V... XI kareropuii no 6ypumoctu [6].

B pabore B. U. bpeuinna «YcTpoiicTBa ajisi MOBBIIEHUS BEIUYUHBI YTITYOKU
3a [UKJI OpU OypeHUHU TPEIIMHOBATHIX M pa3pyleHHbIX nopoa kommuiekcamu CCK-
59» [9] aBTOpOM TPEMIOKEHBI HEKOTOPhIE MOAEPHU3ALMM, Kacaroluecs
koJioHkoBoro Habopa CCK-599B.

B nanHolt paGoTe ObuIM BBISIBJICHBI cienayroniue HegoctaTtku cHapsiga CCK-
599B:

— HAHOCHMbBIE B TEUEHHE BCEro ILMKJIa BUOpALMM, pa3pylIaAOIINEe KEpH U
CHUYKAIOIINE €r0 BBIXO;

— TIpY MUHUMAaJIBHBIX pacxogax pabouero motoka >kuakoctd Q = 15 u 19
J/MUH THUAPABIMYECKOE COMPOTUBICHHE MEXKIY KOJOHKOBOM W KEPHOMPUEMHOMN
TpyOaMu MPEBBIMIAET JOMYCTUMYIO I paOOThl 3KEKTOpa BEIWYUHY, B PE3yibTaTe

gero 9XKCKTOp «IICPCBOPAYUBACTCA» MW KHUIAKOCTb HAYMHACT TIIOCTYIIaTb B

Jlucm

[Ar1-2069305-21.05.03-56C-3111-2017-01

U3m.

115

Jlucm Ne dokym. [lodnuckb uﬂama




KEpHONPHEMHYIO TPYOy CBEpXY, a HE OTCACKIBAETCS, YTO BEJET K MOJKINHUBAHUIO U
CHUKEHHIO BBIX0OJIa KEPHA.

JUist ycTpaHEHUsT 9THUX HEJOCTATKOB aBTOPAMHM ObLIO MPEIJIOKEHO IS
CO3/IaHUSI BOCXOJISIINIETO MOTOKA B KEPHONMPUEMHOM TPyOE yCTAaHOBUTH MOTPYKHOM
HacoC IMpPU HCIOJb30BAaHUHA B KAUYE€CTBE MEXAHUYECKOTO JBUTaTelsl IMOTPYKHOTO
BUOpaTOpa, BKIIOYABIIETOCs B pa0OTY TOJIBKO MPHY MOJAKIMHUBAHUU KEPHA.

[locne mpoBeneHust 1abOPaTOPHBIX HCCIAEAOBAHUI ObLI M3TOTOBJIEH HACOC
IIBH-01 nma mpoBeaeHUs MOJIEBBIX MCIIBITAHUN, KOTOpbIE MPOBEICHBI B OTHEBCKOM
naptuu Y crb-Kamenoropckoi ['PO. Llenpro MojaeBbIX WCMBITAHUHN SBISIMCH OLIEHKA
paboTOCTIOCOOHOCTH, HaJekHOCTH paboThl Hacoca [IBH-01, BbisiBieHHs crnaObix
y3JI0B, CpaBHUTENbHAs olleHKa nokasarenedt padbotsl CCK-59 ¢ TIBH-01 u 6e3 Hero.
Bbypenue npousBoamiocs B aieBpoiutax [X xareropuu mo OypuMOCTH, IeCYaHUKaX
(X kareropusi) W uX mnepeciauBaHus. Yron mnaaenus nopon 70°. Ilopoasl ot
TpemmHOBaThiX (5...15 KycKOB Ha METp KepHa) JI0 CUJIBLHOTPEIIMHOBATHIX U
pa3pyuieHHbIX (0omee 15...70 KyckOB Ha METp).

Bypenne ocymectBisuiock crankoM 3UD-650M, cuapsgom CCK-59 ¢
koponkamu K-01-2. TlorpyxHoii BHOpAIMOHHBIM HAcOC OB yYCTAHOBJIEH MEXKIY
KEpHONPUEMHOU TpyOOl 1 MEXaHMYECKUM BHOPATOPOM ChEMHOTO KEPHOIIPUEMHHUKA.
Kopnyc k010HKOBO#M TpyObl HApOIIEH CHEUATbLHBIM EPEXOTHUKOM C IIEHTPATOPOM.
Pexxumbl OypeHusl TOANEPKUBAIKNCHL B TIpejeiaX, KOTOpPhIE HCMOJb3YIOTCS U 0e3
I[IBH-01: oceBas narpy3ka — 460...1000 naH, gacrora Bpamienus 1o 800 o6/muH,
pacxo/i MPOMBIBOYHOM >KUJIKOCTH — 10 JI/MUH, TaBieHUE TPOMBIBOUYHON KUIKOCTU B
nporiecce Oypenus 1,0...1,6 MIIa. Pe3ynbTaTsl npuBeieHbl B Ta0auIe 5.2.

Tabnuna 5.2 — Pe3ynbTaThl CpaBHUTEIBHBIX UCTTBITAHUM

NHuTtepBan Tun OypoBoro Bcero Cpennsist imuHa | CpeaHui BBIXOJ
OypeHus, M CHapsijia npoOypeHo, M LUK KepHa, %
135,5...166 CCK-59 ¢
203...207,2 BUOpaTOpoM 34,7 2,07 84

166...203 CCK'Sgl" HBH- 37 2,3 87

N3 tabaunsl 5.2 BuaHo, uto ycraHoBka Hacoca [IBH-01, cosnaromero

BOCXO/ISIIUN TOTOK UIKOCTU BHYTpU KepHompuemHoit TpyOsr CCK-59, no3Bonuia
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YBEJIUYUTH JIMHY LHKIa Ha 10% mpu HEKOTOPOM MOBBILLIEHUH BbIX0Ja KepHa. Kpome
TOTO, OTMEYEHO, YTO B KepHompueMmHoW TpyOe (mpu Oypenmu c¢ I[IBH-01)
HaKaIlJIMBAeTCs 3HAUUTEIbHOE KOJIMYECTBO IJIaMa pazmepoM 110 8...10 MM, KoToporo
npu Oypenuun CCK-59 6e3 [IBH-01 e Habmoganock, 4To MOATBEPKAACT CO3TAHHE
BOCXOJISIIIETO TIOTOKA B KEPHOIIPUEMHO# TpyOe morpyXKHbIM HacocoM [9].

Jis  OypeHus TpEIMHOBATBIX IOPOJ Ha pPYJIONPOSIBICHHUS MapraHua
«CyHrail» Jomyckaercsi MPUMEHEHHE KaK OJMHAPHBIX M JIBOMHBIX KOJOHKOBBIX
CHAaps0B, IPUBEJICHHBIX BBIIIE, TaK W KOJOHKOBOIO CHapsjia €O CbhEMHBIM
kepHonpuemHukom CCK-599B. Ho, yuuTsiBas TOT (akT, YTO MPU HCIOIb30BAHUU
CCK-595B 3HauMTENBHO COKpALIAIOTCS 3aTpaThl BPEMEHU Ha IPOBEIECHHUE CITyCKO-
IOJTbEMHBIX OIEpaIfil, MOXKHO CIENaTh BHIBOJ, YTO pallMOHAJIbHEN BHIOPATh HMEHHO
ero.

Bri6upas mexay xononkoBsiM Habopom CCK-590B konctpykiuu BUTP u
ero monudukanuen, npennoxkeHHon bpeutuabiM B. ., nemaem BbIOOp B MOJIB3Y
NIEPBOT0, OCHOBBIBASICH HA CIEAYIOMUX (haKTOpax:

— CCK-5939B — cepuiiHO BbIITyCKAaE€MBbIil CHapsIA;

— o0nacTth 3p(EeKTUBHON paboThl cCHapsiaa KOHCTpykuuu bpeumna B. U. —
MaJjblii pacxoj] MPOMBIBOUYHOM >KuAKocTH (1m0 15...19 i/MuH), B TO BpeMs Kak

MPOEKTOM MPEAYCMOTPEH 3HAYUTENBHO Oombiuil pacxon (50...65 1/mun).

5.4. Kosionkosnlii Haoop CCK-599B

KosonkoBeiii Habop co3gaH Ha 0a3e CepUUHO-BBITYCKAEMOIO0 KOJIOHKOBOIO
Habopa CCK-59, B oTiMuuMe OT KOTOPOTO BKJIIOYAET CJICAYIOIIHME CHElUaIbHbIC
YCTPOMCTBA:

— 92XKEKTOp, OO0eCleunBaIMM O00paTHYI0 TMPU3a00UHYIO LHUPKYJISIUIO
MIPOMBIBOYHOM KUJIKOCTH;

— BUOpPATOp, CO3/IAIOIINIA MTOTIEPEUHbIE KOIeOaH!sI KEPHOTIPUEMHOMN TPYObI;

— KJIAMaHHBIA MEXaHW3M, BBINOJIHSIOMMN  (YHKIIMM CUTHAIKM3ATOpA
YCTAaHOBKUA CHEMHOTO KEPHONPHUEMHHKA B pabouee MOJIOKEHHE IMPU €T0 JIOCHLIKE

IMOTOKOM KMAKOCTHU U CUTHAJIN3aTOPAa CAaMO3aKIIMHUBAHUA KCPHA ITPU 6prHI/II/I
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Tab6muma 5.3 — Texunueckas xapakrepuctuka CCK-590B

JlnaMeTp CKBaXXHHBI, MM 59,4
JlnameTp KepHa, MM 35,4
JlnHa KoJIoHKOBOTO Habopa B cOope, MM 3932*
JlinHa BHYTpEHHEH 4acTu (CheMHOT0 KEpHOTIPUEMHUKA) B cOope, 3838
MM
JlnrHa KepHONPUEMHON TPYOBI, MM 2600
JuameTp (HapyXHBII/BHYTpEHHUIT) TPYO, MM:
Hapy’>KHOH KOJIOHKOBOM 56/45
BHYTPEHHEH KEPHONPHEMHOM 42/37
Macca KOJI0HKOBOTO Habopa, Kr 44.3*
Macca cb€éMHOro KEpHOIPHUEMHHKA, KT 16,9

Ilpumeuanue: *be3z yuema pacuwupumens u aimMazHoU KOPOHKU

Kononkoeiii Habop CCK-590B cocTout u3 Hapy>KHOW 4YacTd, BHYTPEHHEU
(CbeMHBI KEpHONPUEMHHUK) M KOMIUIEKTa CMEHHBIX YacTtedl (rpaduueckoe
NPUJIOKEHHUE 5).

HapyxHas vacth (rpaduueckoe NpuiiokKeHHE S5, a) BKJIIOYAET: KOPOHKY 7,
alIMa3HbIl paclupuTellb 6, HAPYKHYIO KOJIOHKOBYIO TpyOy 4, MepexoqHuK
KOJIOHKOBOM TpyObl 2 ¥ penuToBbIM mepexonHuk 1. B pacrouke anmasHOro
pacmmputrenss 6 yCTaHOBJIIEH CTaOMIM3aTOp 5, a B PAcTOYKE IEpPEXOJHUKa 2 —
omopHoe koibio 3. Hapyxnas wacte Habopa CCK-590B 3ammcrBOBaHa U3
KoJjionkoBoro Habopa CCK-59.

CpeMHBI KepHONPHEMHHUK (rpaduueckoe NpuioxkeHue S5, 0) COCTOUT H3:
KEpHOPBATEJIBHOTO yCTpoicTBa 16, KepHONpHEMHONM TpyOsl 15, mapoBoro kiarmaHa
14, axekTopa (BogocTpyiiHOTO Hacoca) 13, BuOparopa monepeyHbIx KojebaHun 12,
NOAIIMIHUKOBOTO y3na 11, ¢uxcatopa 9 ¢ knanaHHeiM MexaHusmMom 10 u y3na
3axBaTta 8.

B KoOMmIIEKT CMEHHbIX 4acTed (rpaduyeckoe NPUIIOKEHHE S5, B) BXOJAMT
9KEKTOPHO-BUOPAIIMOHHBIN OJI0K, OJIOK BUOpaTopa, 010K 2KEKTOpa, MEPEXOJIHUK U
KEPHOPBATEIIb ITPOBOJIOYHBIM.

KoMIuiekT cMeHHBIX YacTell MO3BOJISIET BBINIOJIHUTD YEThIPE BapUaHTa COOPKHU
CbEMHOI'O KEpPHOIPHUEMHHKA, MPUMEHEHHE KOTOPBHIX O00ECIeYHBAeT BO3MOMXHOCTH

6prHI/I$I B PA3JIMYHBIX I'COJIOTO-TCXHUUYCCKUX YCIIOBUAX:
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— KEPHOMIPUEMHUK C MKEKTOpHO-BUOparoHHbiM 0j0koM (CK-599B) — npu
OypeHHMHU TPELIMHOBATHIX, IEPEMEKAIOLTNXCS IO TBEPAOCTH TOPHBIX MOPOI;

— KepHomnpueMHUK ¢ Onokom BuOpatopa (CK-59B) — mnpu Oypenun
OJTHOPOJIHBIX CHIIBHOTPEUIMHOBATHIX, IPOOICHBIX MTOPOJ;

— KepHomnpueMHUK ¢ O01okoM 3xkektopa (CK-593) — npu OypeHun pbIXJIbIX
c1a00CIIEMEHTUPOBAHHBIX TTOPOI;

— KEpHONpUEMHHK C 0a3oBoi kepHompuemHou Tpy6oil (CK-59B) — mpu
OypeHuu ci1aboTPEIIMHOBATHIX TOPO.

Kaxapiif 13 pacCMOTpPEHHBIX BapHUaHTOB (MOAM(HUKAIUI) COOPKH MOXKET
OBITH UCITIOJIB30BaH, a MPU HEOOXOAUMOCTH (IIPU U3MEHEHUHU T'€OJIOTUYECKHUX YCIIOBUN
Ha 3a00€ CKBa)KMHBI) 3aMEHEH Ha Jpyroi 06e3 nojbeMa KOJIOHHbI OypUIIbHBIX TPYO.

Hwxe npuBegeHO omucaHue KOHCTPYKTHBHBIX OCOOEHHOCTEH OJIOKOB U
YCTPOMCTB, UCIIOJIB3YEMbBIX B PA3IUYHBIX MOJIU(DUKAIUSIX.

brnox BubOpatopa (rpaduueckoe NPUIOKEHUE S5, B) COIEPXKHUT BUOpPATOD,
BKJIFOUAIOIIMKN Kopryc 18, B KoTopom Ha nepexoaHuke 21 ¢ momomibio crepxus 20
yCTaHOBJIEH 00eK 19 M mpHuCcOeNMMHUTENBHBIM NAaTPyOOK 22 ¢ BMOHTUPOBAaHHBIM B
Hero 1mapoBeiM KianaHoMm 14. Ilepememienune Ooitka 19 BieBO oOrpaHUYeHO
pe3b00BOit BTyNKOM 17.

Tabnuna 5.4 — Texunyeckast xapakTepuCcTHKa 0JI0Ka BUOpaTopa

JlmuHa 610Ka, MM 647
JUTnHa MpHCcoeTIMHUTEIBHOTO MaTpyOKa, MM 252
AMiunTyzaa kojaeOaHui (3a30p Mexay O0OHKOM M KOPIyCOM), MM 1
Macca Oolika, KT 0,6
Cxema kpenjieHus 60iika ITomyxectkas
JUIMHa CTepkKHS, MM 160
Jnametp cTepkHs, MM 4
I'nmyOuHa 3a71eIK1 CTeP)KHS, MM 25
3a30p Mexy OOWKOM U BTYJIKOM, MM 5...7
UYacrora konebanuit 60¥ika Mpu 1mogayde KUIKOCTH, c'l, HEe MeHee:
6,7*10™ M*/c (40 11/Mun) 50
3,2*10* m*/c (19 n/muH) 30
ToTepy Hanopa B 61oke, I1a (krc/cm®) 9,8...29.4 (1...3)

brok 3)kekTopa (rpaguueckoe MPUIOKEHUE S5, B) COCTOUT M3 IKEKTOPA,
BKJIIOYAIOIIETO JIBA MEPEXOJHUKA, BEPXHUN 23 M HUKHUM 28, COEAUHEHHBIX MEXKITY

co0oil marpyOkoMm 26, U MPUCOEIUHUTENHLHOTO NaTpyoka 32 ¢ BMOHTUPOBAHHBIM B
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HEro MAapoBbIM KJIAAHOM. B BEpXHUI MEPEXOJHUK BBUHYEHO COILUIO 25, KOTOPOE
¢bukcupyercs raiiko 24, B HIGKHUN — cMecuTenb 27.

[ITapoBoil KnamaH COCTOMT M3 Kopiyca 31 ¢ yINIOTHUTENIBHBIM PE3HMHOBBIM
koiapoM 30 um mapa 29, pa3MelIEeHHBIMM B KEPHONPHUEMHOW TpyOe WIH B
IPUCOEIMHUTENBHBIX MaTpyOkax. [llapoBoil kiamaH NpensaTCTBYET MOMNaJaHUIo
IPSIMOTO MOTOKA KUAKOCTH B KEPHONPUEMHYIO TpyOy IpH OypeHUU U BBIMBIBAHUIO
KEpHa XKUAKOCTBIO ITPU MOIbEME KEPHOIPHUEMHHUKA.

Ta6nuna 5.5 — TexHudeckast XxapakTepucThuKa 0JI0Ka KEKTopa

JlmuHa 610Ka, MM 647
JlmuHa pUCOeTMHUTEIBHOTO MaTpyOKa, MM 338
I[I/IaMeTp COIlJIa ITpH 1moaadye KUJAKOCTH, MM, HC MCHCC!
6,710 m*/c (40 11/muH) 5
3,2*10* m*/c (19 n/muH) 35
I[I/IaMeTp CMCCUTCIIA HpI/I nmogadye )XKMAKOCTHU, MM, HC MCHEC:
6,710 m%/c (40 11/mun) 9
3,2*10™* m%/c (19 1/mun) 7
38.30[) MCKAY COIUIOM U CMECUTCIIEM, MM 5...7
KoadduuumenT m»kekuuu npu nogaye KUAKOCTH, HE MEHeEe:
6,710 m%/c (40 11/mun) 0,4
3,2*10"* m%/c (19 11/mun) 0,6
Pacxon )XMIKOCTH B 25)KEKTUPYEMOM MOTOKE IIPU NIO1A4Y€ KUAKOCTH, m/c
(J1/mMHH), HE MEHEe:
6,710 m*/c (40 11/mun) 2,68*10™ (16)
3,2*10* m*/c (19 n/muH) 2,01*10™ (12)
[Torepu Hamopa B G1oke, Ila (kre/em’) 49,0...68,6 (5...7)

DKEKTOPHO-BUOpAIIMOHHBIM ~ OJoK  (Tpaduueckoe NPWIOKEHHE S5, B)
MPEACTABIIICT COOON eIUHBIN y3eJ, COCTOSIINN U3 KEeKTopa u BuOpaTopa. Omopoit
1u1st OOMKa CITY>KUT BTYyJKa 33.

Bce Tpu 06510ka MMEIOT OJIMHAKOBYIO JUIMHY W B3aMMO3aMEHSI€Mbl B COCTaBe
CHEMHOI'0 KEPHOPHUEMHUKA.

[Tepexonnuk (rpaduyeckoe MNpuIOXKEHHE S5, B) obOecneyuBaeT COOPKY
KepHONPHEMHUKa C 0a30BOM (CepuiiHOM) KEpHOMPUEMHOW TPyOOW M MIAPOBBHIM
KJIaITaHOM.

[TpoBonouHbIii KepHOpBaTENb (Tpaduueckoe MPUIOKEHUE 5, B) COCTOUT U3

Koprnyca 34, B KOTOpOM CMOHTHPOBAHBI MPOBOJIOYHBIC MPYKHUHBI 35; UX (PUKCAIUS
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OCYyILECTBISIETCS ¢ ToMmoulblo Kojblla 36. KepHopBaTenbHoe ycTponcTBo 16
MIOJTHOCTBIO 3aMMCTBOBaHO n3 Habopa CCK-59.

Hapy>xHast yacTh HE OTJIMYAETCSl OT CEPUINHON U COACPIKUT BCE €€ AIEMEHTHI.

OddekTuBHOCTh UCTIOIB30BaHMs KOJIOHKOBOTO Habopa CCK-595B 3aBucur
OT HAJIMYHUS CHEIUATIBHBIX YCTPOUCTB U KOHCTPYKTHUBHBIX OCOOCHHOCTEH OTNIEIbHBIX
y3JI0B, MO3BOJIAIONIMX YBEJIUYUTh YIIyOKY 3a UK U BBIXOJ K€PHA B OCJIOKHEHHBIX
YCIIOBUSIX B pE3yJbTaTe:

1) co3maHusi BOCXOJSIIETO TIOTOKA  IMPOMBIBOYHOM  KUJKOCTH B
KEPHONIPUEMHON TpyOe ¢ TOMOIIBIO 33KEKTOpa (BOJOCTPYIHOTO HAcOCa);

2) mepenayu yJIapHbIX UMITYJILCOB (BUOpaluii) Ha KEPHONPHUEMHYIO TpYyOy

HIOCPEICTBOM BHOpaTOpa MoMepeyHbIX Kojiebanwii [8].

5.5. OnbIT NpUMeHeHUs K0J10HKOBOro Habopa CCK-599B

J17151 BCECTOPOHHEW OLICHKH TEXHUYECKUX U TEXHOJOTHUYECKUX BO3MOXKHOCTEN
kojloHkoBoro Habopa CCK-599B wu omnpeneneHus panuoHaldbHBIX —o0OiacTei
npumeHeHus: B 1979-1981 rr. ObUIM MpoOBEJIEHBI €T0 MPOU3BOJICTBEHHbBIEC UCTIBITAHUS
B Pa3IMYHBIX TOPHO-TEOJIOTMYECKUX YCIOBUSAX Y30€KHCTaHa, pe3yJbTaThl ATHUX
WCITBITAaHUH MPUBEICHBI B TabmIIe 5.6.

Ta6numa 5.6 — Pe3ynbrarsl HcnbITaHuE KOJIOHKOBOTO Habopa CCK-595B

III'O «Tamkent- IO «Camap-
Hroro
TMokasaTens TEOJIOTHS» KaH]I'€OJIOT U
CCK- CCK- CCK-
5098 CCK-59 5098 CCK-59 509B CCK-59
O6beM Oypenusi, M 429,4 339,5 353,0 318,0 782,4 657,5
Cpennuii BEIXOJ KepHa, %o 77,4 67,9 88,7 77,4 82,5 72,5
Yriny0Oka 3a UK, M 1,14 0,96 0,96 0,87 1,05 0,91

N3 tabmumnel BumHo, uto mnpumeHeHue cHapsana CCK-590B mno3Bonumo

3HAYUTEIPHO TIOBBICUTh BBIXOJ KEPHA M YBEIWYHTh YyIIyOKy 3a mnukia [8].
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6. PAHAHCOBBII MEHE[)KMEHT, PECYPCOD®®EKTUBHOCTH
PECYPCOCBEPE/KEHUE

OOecrieueHne BBICOKOTO KauecTBa KaJpOBOTO IOTEHIMANA  SBISICTCS
pemaronM (HakTopoM 3(H(PEKTUBHOCTH MPOM3BOACTBA W KOHKYPEHTOCIIOCOOHOCTH
OPOAYKIMH. PYyKOBOAWTENW TMOHUMAIOT, 4YTO 0€3 XOpOIIO IOATOTOBICHHOTO
nepcoHaia BBICOKOH A(()EKTHBHOCTH MPOM3BOACTBA MPAKTHYECKH HEBO3MOXKHO,
JTaXXe TPH HAIMYAYA HOBEWUIIUX TEXHOJOTHUH U OJarompHUSATHBIX BHEIIHUX YCIOBHMA
Tpyda. be3 KBanM(pUKAIMOHHBIX KaApOB HU OJHA OpraHu3alus HE CMOXKET

JIOCTUTHYTh CBOUX CTPATETHUUECKUX IIEJeH.
6.1. Opranu3anUuOHHO-IKOHOMHYECKAS XaPAKTEPUCTHKA NMpeANpPUsTHS

OI'VITI «3ancubreoncbemka» Haxoautcss B M. Emanp HoBoky3Henkoro
paiiona Kemeposckoil obnactu. IlonHoe HazBanue mnpennpustus — deaepanbHOe
rOCy/1apCTBEHHOE YHUTAPHOE T€0JIOTMYECKOE MPEANIPUATHE «3aCUOre0IChEMKay.

Brimecrosias opranuzanusa — MUHACTEPCTBO MPUPOJIHBIX pecypcoB PD.

OpranuzaimoHHO-TIpaBoOBas (popMa OpraHu3aluu — YHUTApHOE MPEANPUITHE,
OCHOBAHHOE€ Ha IIPaBe€ X03. BEICHUS.

®dopma cCOOCTBEHHOCTH OpraHu3aluu — GeaepaibHas COOCTBEHHOCTbD.

[IpeanpusTie UMEET BO3MOKHOCTD BBIIIOJIHUTH Pa3BEAKY TBEPABIX MOJIE3HBIX
MCKOIAEMbIX, TOJ3EMHBIX BOJ; CO3[aTh CETh HAOJIOAATENbHBIX CKBXHH IS
MOHHMTOPUHTIA, TPOOYPUTH TEXHUUECKHE CKBAKMHBI PA3IMYHOIO HA3HAYCHMS.

YHuTapHOE rocyJ1apCTBEHHOE MpEANnpUATHE «3ancuOreochbEMKay OCHOBAHO
Ha rOCYJIapCTBEHHON COOCTBEHHOCTH. Takue npeAanpusTHs He B paBe 0e3 coryiacus
COOCTBEHHHMKA NPOAaBaTh, CAaBaTh B apeHAy HEIBMKMMOE UMyIecTBO. OcTaabHbIM
MMYILIECTBOM BIIPABE PACIOPSHKATHCS CAMOCTOSITENBHO, BIPABE pellaTh MO KaKUM

HCHaM, 4TO IIpOaaBaThb.
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6.2. TeXHMKO-IKOHOMHUYECKOEe O000CHOBAHHE BBINOJHEHUA NPOEKTH-

pyeMbIX padoT

6.2.1. TexHn4YecKUH MJIaAH

Buner 1 00beM IpoeKTUpyEMBIX paboT mpuBeAeHbI B Tabnuie 6.1.

Ta6numa 6.1 — Buabl 1 00beMBbI MPOSKTUPYEMBIX PadboT

Ne mi/m HaumenoBanue pabot Epunua Ob6beMm
M3MEpEHUs
1 1. TloocomosumenvbHwiili nepuoo u NPOeKMuposanue
9 1.1. Coop ¢honooswix, apxuenvix u 0nYOIUKOBAHHBIX MAMEPUANO8 NO PALIOHY
uccnedosanuil
3 Brinucku Tekcra 100 ctp. 28
4 Brimucku Tadiuig 100 crp. 7
5 Br160opku uepTexeit 100 gepr. 15
6 1.2. Cocmaenenue npedsapumenbHulX epapuuecKux Mamepuaios
7 CocTtaBieHHE CXEMBbI T€0JIOTHYECKON M3yYeHHOCTH paiioHa — 1
pabot, macmtad 1:200000
3 CocraBieHHEe CXEMbI T€O(PU3NUECKON N3YUEHHOCTH paiioHa — 1
pabot, macmtad 1:200000
9 CocraBieHue TPeABAPUTEIHLHOTO T€0JI0T0-ITOUCKOBOTO 10 o 0.1
iana ygactka Cynraid, M-0 1:10000 '
CocraBieHHE TEKCTOBOM YaCTH MPOEKTa Ha FEOJIOTUYCCKHUE
10 qern/Mec 2
paboThl
11 | 2. lonesvie pabomoi
12 | 2.1. I'opronpoxooueckue pabomoi
13 | [Ipoxoxaxka Tpanmiei B uHTepBaie 0...5 M, BCero: 100m° | 489
14 | 2.2. Byposwvie pabomoi
Bypeune camoxomuoi 0ypoBoil ycraHoBkoil YKb-
15 2(})18/3OOC c HpI/IMeHeHI/IZI\I/)I CCK¥593B M 1630
16 | 2.3. Ombop u oobpabomxa npo6
17 bopoznoBoe onpoboBanue 100 1. m. 16,1
18 OT160p TOYEUHBIX (JINTOXUMHUYECKHUX ) MPOO 10 KEPHY 100 1po6 19.7
CKBOKUH
19 OT60p TOUEUHBIX (JTUTOXUMHUYECKHX ) MPOO MO TOPHBIM 100 1po6 4.6
BbIpa0OTKaM
20 | O6paboTKa KEPHOBBIX U OOPO3JOBBIX IPOO 100 m° 0,076
21 | O6paboTtka maboparopHbIX mpod maccoit 500 r 100 mpo6 63,74
22 | 2.4. I'eoghusuueckue uccredosanus
23 | 2.4.1. I'eogpuzuueckue uccied08anus CK8ANCUH
24 OcHoHoit kommiekc: asa 30u1a KC, I'K-I'TK, OTpP-CMEH Ha 1,5485
KaBEPHOMETPUS 1000 M.
25 | 2.4.2. Hazemnole ceohuzuueckue pabomol
26 | MarauTopaszseaka, 100x10 m ¢. T. | 2860
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6.2.2. Pacuer 3aTpaT BpeMeHH, TPyda 0 BUAAM padoT

IloaroroBuTe/ibHbIE PAGOTHI U IPOEKTUPOBAHUE

Coop ¢honOo8bIX, apxusHbIX U ONYOIUKOBAHHBLIX MAMEPUATLO8 NO NIOWAOU
uccneo0osanuil

OO6muii 00bem coopa uHpOpPMAaIIUU COCTABUT:

— TekctoBasi — 2800 cTpaHuir;

— tabnuunas — 700 cTpaHuil;

— rpaduyeckas — 150 nucToB.

Conepxanue padbot Oyaet coorBerctBoBath CCH-92, Bbmm. 1, 4. 1, T. 17.

3aTpaTthl BpeMeHHW Ha cOop uH(OpPMalMK TOCPEACTBOM BBIIIUCKUA TEKCTa
cocrtaaT 2800/100 x 1,08 = 30,24 cmen unu 1,19 mec.

3arpaTel BpeMeHU Ha cOOp MHGOpPMALMH MOCPEICTBOM BBINMCKU TAOIHUI]
coctasaT 700/100 x 1,19 = 8,33 cmen nim 0,33 mec.

3arpaThl BpeMeHH Ha cOop wuHbopMmauu (rpa@uyecKux MPUIIOKEHUMN)
MIOCPEICTBOM BBIOOPKH depTexei s konupoBaHus coctaBar 1500/100 x 0,22 = 3.3
cmeH unu 0,13 Mmec.

OO0mmue 3arpaTbl BpeMeHM Ha cOOp (POHIOOBBIX, AapPXHUBHBIX U
OITyOJIMKOBAHHBIX MAaTEPUAJIOB 110 TEPPUTOPUHN UCCIICTOBAHHUI COCTABST:

30,24 + 8,33 + 3,3 =41,87 cmen niu 1,65 mec.

3arpatsl Tpyaa no coopy unpopmanuu cocrasiat (CCH-92, Bpim. 1, u. 1, m.
34):

— HayanbHUK naptuu — 0,04 x 41,87 = 1,67 uen/cmeH;

—reoJior 1 kareropuu — 1 x41,87 = 41,87 uen/cmeH.

CocTaBJ/ieHUe NPeIBAPUTEIbHBIX TPa(pUUeCKUX MaTEPHAJIOB

Cocmaenenue cxemvbl 2€0]102U4eCKOU  U3VYEHHOCMU  pauoHa  pabom
macwmaba 1:200000

OGbem paGor — 1 uepTex pasmepom 2,8 aM°.

3aTpaTbl BpeMeHH Ha U3roToBJeHHE 0030pHOM KapThl paiiona pabort (CCH-
92,B.1,4.2, 1. 16, ctp. 3, rp.5) cocrapsar 2.8/3 x1,85 =1,73 cmen numu 0,07 mec.

3arpatsl Tpyaa coctaat (CCH, Beim. 1,49. 2, 1. 15, m. 51):
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— HavanbHuK naptuu — 0,04 % 1,73 = 0,07 gen/nH;

— TexHuK-Teosor 2 kareropuu — 1 x 1,73 au = 1,73 uen/nn.

Cocmaenenue cxemvl 2eou3uueckol U3VYEHHOCMU patioHa pabom,
macwma6b 1:200000

Oo6bem pador — 1 yeprex pazmepom 2,8 e,

3aTpaTbl BpeMeHM Ha U3rOTOBIIEHHE 0030pHOM KapThl pailona pabot (CCH-
92,8.1,4.2, 1. 16, cTp. 3, rp.5) coctarst 2.8/3 x1,85 = 1,73 cmen nmm 0,07 mec.

3arpatel Tpyaa cocrassat (CCH, Boim. 1, 4. 2, T. 15, m. 51):

— HavanbHuK maptuu — 0,04 % 1,73 = 0,07 gen/nn;

— TeXHUK-reosor 2 kareropuu — 1 x 1,73 qu = 1,73 uen/nH.

Cocmaenenue npeosapumenbHo20 2e01020-NOUCKOB020 NIAHA  YYACMKA
Cyneati, macwma6 1:10000

OGbem paboT — | yepTek yuacTka momaasio 15 kv,

3aTrpaTbl BpeMEeHH Ha U3TOTOBJICHHE MPEIBAPUTEIHHOTO T€0JIOro-
nouckoBoro miuaHa yvyactka Cywraii (CCH-92, B. 1, u. 2, 1. 23, ctp. 3, 1p. 5;
n3Mepurens 10 KM2) cocrasar 15,0/10 x 12,81 = 19,215 cmen nnu 0,756 mec.

3aTpartsl Tpyaa coctapsat (CCH-92, Bein. 1, 9. 2, T. 15, . 51):

— HavanbHUK napTuu — 0,04 gen/cwm;

—reosor 1 kareropun — 19,215 ven/cwm.

Cocmaenenue mexcmogot yacmu npoekma Ha 2eoio2udeckue pabomsol

3aTpaTbl BpeMeHHM TPHUHATHI 1O ONbITY pador mnonpasaeneHuit OIVII
«3ancubreonicreMkay B pasmepe 2 Mec. PaboTra 1O COCTaBIEHUIO CMETHI
BBITIOTHSIETCSI OJJHUM Te0JoroM | KaTreropwu, OJHHUM Te0JoroM 2 KaTeropul u
HAYaJIbHUKOM MapTHUH.

3aTpaThl TPyAa COCTaBST:

— HaYaJIbHUK napTuu — 1,33 gen/Mecsir;

—reosior 1 kaTeropuu — 2 4es/MecHIr;

— T€0JIOT 2 KaTeropuu — 2 yes/ Mecs.

I'opHonpoxogueckue padoTbl

[Ipoxoaka Tpaniei Mex. cnocodoM B uutepsaie 0...5 M.
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O06Bem npoxoaku OyiIb103epHBIX TpaHiier — 48900 M.

Pabotsl Hopmupytorcs CCH-92, Boim. 4, T. 30.

Tabnuma 6.2 — O6beM paboT U 3aTpaThl BPEMEHH Ha MPOXOJIKY TpaHIIeH

O06bem 3aTparbl BpeMeHH, Jac (CM)
Kareropws nopox % 100 m® Ha eJIeHUIly 0ObeMa Ha BECh 00BEM
I 4 20 1,94 31,04 (5,8)
i 10 49 2,22 108,78 (16,35)
v 86 420 2,22 932,4 (140,16)
Hroro 100 489 1072 (163)

3aTpaTbl BpeMeHH Ha MPOXOJIKY MeX. CIocoOoM cocTaBaTt 163 cMeH.

3atparsl Tpyna (CCH, Bein. 4, Tabn. 34) cocTaBAr:

— UTP - 163 x 0,302 = 49 uen/nH;

— pabouune — 163 x 1,1 =179 uen/nH.

bypenue

Bbypenue camoxoanoi 0ypooii yctaHoBkoi YKB-200/300C ¢ npumeHenrnem
CCK-595B.

O6bem Oypenuss — 1630 mor. M, koimudectBo ckBakuH — 30. Bypenue
KOJIOHKOBOE€ B CJIOKHBIX T€OJIOTMYECKUX YCIOBUAX — MO TPEIIMHOBATHIM KBAPIIUTAM
IX...XI kareropwuii.

3aTpaTbl BpeMeHH Ha OypeHHEe CKBaOXUH (AuameTp Oypenus — 59 mMm) mo
nopogam IX...X| OypoBoii ycranoBkoir YKB 200/300 C (tabawmma 6.3)
pacCcUMTHIBAIOTCS C HUCIHOJb30BAaHUEM METOAMUYECKUX YKa3aHUM IO OpraHu3aluy,
IUIAHUPOBAHUIO U YIIPABJIEHUIO OypOBBIMU paboTaMu.

Tabnuma 6.3 — Pacder 3arpaT BpeMEeHH Ha KOJIOHKOBOE OypeHHE CKBa)KHHBI

CTaI[MOHAPHOM OYpOBOI YCTaHOBKOM

Kareropus | [duamerp O6bem Hopma No HODMAL Koadd | Uroro 3arpar
Ne o CKBRXUHBI | OypeHHs], | BpeMEHH Ha 2 HOP UIUEHT | BPEMEHHU Ha
(Ne Tabm.) « .
OypuMOCTH MM M METp, CT-CM 00BEM, CT-CM.
30 cKkBaKMH
1 I 76 120 0,05 CCH 93,1.5 1,1 6,6
2 IX 59 20 0,15 CCH93,1.5 1,1 3,3
3 X 59 204 0,21 CCH93,1.5 1,1 47,1
4 Xl 59 1286 0,27 CCH 93,1.5 1,1 382
Hroro: =439 cr-cm.
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* JInst Bcex CKBaXKWH MPUMEHSETCS KO3(PPUIIUMEHT, yUUTHIBAIOIINM OypeHue
HaAKJOHHBIX CKBakuH — 1,1.
3aTpaTel BpeMeHU Ha OypeHue Bcero oovema ckBaxuH (30 ckB) Ng, = 439
CT-CM.
Pacuér 3atpaT BpemMeHH (CT-CM) HAa MOHTaXK-JEMOHTAXK U MEPEBO3KY OYPOBBIX
YCTaHOBOK:
N0 = H o' D, (81)
rae H,., — BpeMs Ha IEMOHTaX-MOHTaX U IIEPEBO3KY, CT-CM;
N — KOJIMYECTBO CKBAXKHH.
N,.» =0,65 x 30 = 19,5 cT-cm.
Pacuér 3atpaT BpeMeHU Ha BCIOMOTraTeIbHbIE PAOOTHI:
— TIPOMBIBKA
Neen = Hpou N, (82)
rae H,,,, — HopMa BpeMeHH Ha npombiBKy ckBaxuH (CCH 93, 1. 64), cT-cM Ha 1
MIPOMBIBKY.
N, = 0,07 x 30 = 2,1.
— KpEIUIeHUE CKBAKUH 00CaIHBIMU TpyOamMu
Nocn = Hoge X 1, (83)
rne H,;. — HopMa BpeMeHHU Ha KperieHue ckBakuH oOcagubiMu Tpydbamu (CCH 93,
T.72, ), cT-cM Ha 1 M KperuieHus..
N,e, = 0,008 x 30 x 75 =18 cT-cm.
Pacuér 3aTpaT BpeMeHM Ha TUIAHOBO-NPEAYIIPEAUTEIBHBINA PEMOHT:
N,y = Neyp/103 % 4, (84)
N,y = 439/103 x 4 =17 cT-cMm.
Pacder 3aTpaT BpeMeHM Ha reo(pu3nyecKue UCCae0BaHUs B CKBAXKUHAX:
— KapoTax
Nap= Hogy, < N, (85)
rne H,,, — HopMa BpeMeHHU Ha KapoTax ckBaxuH 1000 M, 4,96 cr-cm.
Nyap = 1630 % 4,96/1000 = 8,08 cT-cm.

Pacuért o6mux 3aTpaT BpeMeHHu Ha OypeHue:
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Nogiy = Nayp+ Ny ot Neey+ Ny + Ny, (86)
Nogy, =439 +19,5+ 2,1+ 18 + 17 + 8,08 = 503,68 cT-cM™.

3arparsel Tpyaa Ha Oypenue coctasar (CCH-92, Beim. 5, 1. 14, 15):

— HavambHUK y4yacTka — 0,07 % 503,68 = 35,26 ven/nH;

— UHXKeHep 1o 0ypoBbIM padotam — 0,05 % 503,68 = 25,184 yen/nH;

— umxeHep-mexanuk — 0,1 x 503,68 = 50,37 uen/nn;

— OypoBoii mactep — 0,29 x 503,68 = 146,07 yen/nH;

— MamMHUACT OypoBoil ycTaHoBKH — 1 X 503,68 = 503,68 uen/nH;

— MOMOIIIHUK MAalIMHKUCTa OypoBol ycTaHoBkH 1-b1if — 1 X 503,68 = 503,68
yeJr/ .

OT100p 1 00padoTKa Npood

bopozoosoe onpobosanue

O6bem pador: 1318 npob (mor. M) — kaTeropus nopoa X.

3aTpaTbl BpeMeHHu Ha 0TOOp 00pO3/10BhIX MPOO BpyuHYIO ceueHuem 10 X 5
cMm. Kareropus nopon — X (CCH-92, Bwin. 1, 4. 5, Tabu. 5, ctp. 4, rp. 14) cocrasar
1318/100 x 5,57 = 73,4 cmeH nnu 2,89 Mmec.

3aTparsl Tpyaa (CCH-92, Beim. 1, u. 5, T. 6) cocTaBsT:

— reoJior 2 kareropuu — 0,1 x 73,4 = 7,34 yen/nu;

— TeXHUK-reosor 2 kareropuu — 1 x 73,4 = 73,4 qen/nH;

— pabountii 3 pazpsina — 1 x 73,4 = 73,4 yen/nH.

O6bem padoT: 290 ipol (mor. m) — kareropus nopon V.

3aTpaTbl BpeMeHM Ha 0TOOp 00pO3/I0BBIX NMpoO BpyuHyto ceueHuem 10 % 15
cMm. Kareropusa nopoa — IV (CCH-92, Beim. 1, 4. 5, Tabn. 5, ctp. 5, rp. 8) cocTtaBar
290/100 x 7,33 =21,26 cmen unu 0,84 mec.

3aTparsl Tpyaa (CCH-92, Beim. 1, 4. 5, T. 6) COCTaBAT:

— reoJior 2 kareropuu — 0,1 X 21,26 = 2,126 yen/an;

— TeXHUK-reosor 2 kareropuu — 1 x 21,26 = 21,26 4yen/nH;

— pabountii 3 pazpsiga — 1 < 21,26 =21,26 yen/nH.

Ombop moyeunvix (MUMo2eoXuMUUecKux) npob no KepHy CK8ANCUH

O06bem pador: 750 pob (mor. m), kareropust mopox — V.

Jlucm

Ar1-2069305-21.05.03-56C-3111-2017-01 128

Uzm. | Jlucm No dokym. [lodnuck Iﬂama




3aTpaTbl BpeMeHHM Ha 0TOOp KEPHOBBIX MPOO BPYUHYIO, KaTErOpHs MOPOA —

IV (CCH-92, Bpmm. 1, 4. 5, Tabm. 29, ctp. 1, rp. 5, msmepurens — 100 M kepHa)

coctaBat: 750/100 x 2,4 = 18 cmen miu 0,7 mec.

3arparsl Tpyaa (CCH-92, Bein. 1, 4. 5, T. 30) coctaBsrt:
— reoJior 2 kateropuu — 0,1 x 18 = 1,8 uen/an;

— TeXHUK-reosor 2 kareropuu — 1 x 18 = 18 uen/an;

— pabounii 3 pazpsima — 1 x 18 = 18 uen/nH.

3aTpaTbl BpeMeHH Ha OTOOp KEPHOBBIX NMPOO BPYUHYIO, KaTEropus MOpoj —

X (CCH-92, Bpim. 1, 4. 5, Tabm. 29, ctp. 1, rp. 11) coctassar: 1470/100 x 7 = 102,9

cMeH uiu 4 Mec.

3arpatel Tpyaa (CCH-92, Beim. 1, 4. 5, T. 30) cocTassr:

— reoJior 2 kateropuu — 0,1 x 102,9 = 10,29 yen/an;

— TexXHUK-reojor 2 kareropuu — 1 x 102,9 = 102,9 yen/nH;

— pabounii 3 pazpsga — 1 x 102,9 = 102,9 yen/nH.

Ombop moueuHbIX (MUMO2eoXUMUYECKUX) NPOO NO 20PHBIM 8bIPAOOMKAM

O0beM padoT: o ropHbIM BbIpaboTkaM 1o nopojam |V kareropuu — 260

po0, no nopojam X kareropuu — 192 npooOsi.

3aTrpaTbl BpeMeHM Ha OTOOP TOUYEYHBIX (JIUTOTEOXHMMHYECKHX) MPOO IO

nopojnam |V xareropuu (CCH-92, Bbim. 1, 4. 5, Tabn. 16, ctp. 3, rp. 5, usmepurens —

100 m) coctaBar: 260/100 x 2,9 = 7,54 cmen unu 0,34 mec.

3arpatel Tpyaa (CCH-92, Beim. 1, 4. 5, T. 17) cocraBsr:
— reoJior 2 kateropuu — 0,1 x 7,54 = 0,754 uen/nH;

— TeXHUK-reosor 2 kareropuu — 1 x 7,54 = 7,54 uen/nu;
— pabounii 3 pazpsina — 1 x 7,54 = 7,54 uen/nH.
Obpabomka KepHo8viX U HOPO3008bIX NPOO

O6beM padoT: KOJTUIECTBO NMITUXOBBIX MPOO0 — 690 ¢ 00beMOM OHOM MPOOBI

3 9
— 0,01 m°, oOmmii 06beM MaTepHalia MUIMXOBBIX MPOO 71T TPOMBIBKH COCTAaBUT 7,6

M, KaTeropusi MpoOMBIBUCTOCTU «TpynHas» — 12. CoopHukom cMetHbix HopM (CCH-

92, B. 1, 4. 5) ycTaHOBJIEHBI HOPMBI BPEMEHHM Ha IPOMBIBKY Ha ycTtaHoBke [10Y-4-2M

npu oGbeMe psizoBoil podsr 0,08 M°. YuuThBas Malbli 06beM PAIOBOI TPOOHI Ha
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npoMbIBKY 1o mpoekty (0,017 M°) M, HCXOmS U3 dakTHUeCKNX 3aTpaT BPEMEHH Ha
o0paboTky anamornuHbix mpod (o manabpM OI'VII «3ancubreoncremkay), B pacuer
3aTpar BpeMeHU Ha 00paboTKy (IIPOMBIBKY) HaYaJIbHBIX MPOO BBEICH KOIPPUIIMEHT
9,6.

3arpaThl BpeMeHH Ha 00paboTKy (MpoMbIBKY) HUIMXoBbIX pod (CCH-92, B.
1,4q.5, 1. 22, ctp. 1, rp. 18, uzmepurens — 100 M3) cocTaBAaT: 6,9/100 x 82,57 x9,6 =
54,7 cmeH umm 2,15 Mmec.

3arpatel Tpyaa (CCH-92, Beim. 1, 4. 5, Tabin. 223) cocTapsr:

— UTP - 54,7 x 0,6 = 32,82 yen/nH;

— pabouue — 54,7 x 4 = 218,8 uen/nH.

Obpabomka (uzmenvuenue) rabopamopHuix npob maccou 500 2

O6Bem padot — 1920 npo6; cpeansisa macca 1abopaTopHsix mpod — 500 T.

3aTpaTel BpeMeHu Ha o0paboTky snadoparopHbix npod (CCH-92, B. 1, 4. 5,
T. 58, cTp. 2, Tp. 6, m3meputens — 100 nmpo6) coctassar: 1920/100 x 1,3 = 24,96 cmen
nmm 0,98 mec.

3arpartsl Tpyaa (CCH-92, Beim. 1, 4. 5, Tab1. 62) cocTaBsT:

— UTP — 24,96 x 0,39 = 9,73 uen/nH;

— pabdoune — 24,96 x 1 = 24,96 yen/nH.

I'eopusuveckue uccijiegoBaHus

Teoghuzuueckue uccnedosanus ckeadxdcuu (OCHOBHOU KOMNIEKC (08a 30HOA
KC, I'K-ITK, kasepromempus))

O6Bem padoT: 95% ot oObema mor. M. CKBaXuH — 1548,5 M.

3arparbl Bpemenu corinacHo CCH-3, 4. 5, 1. 14, ctp. 1, cr. 3 cocraBsr:
1548,5/1000 x 4,96 = 7,68 cmen miu 0,3 Mmec.

3aTparsl Tpyaa (CCH-3, 4. 5, 1. 21) cocTaBsr:

— kapotaxnuk |1V paspsga — 1 x 7,68 = 7,68 uen/nn;

— MAIIMHUCT MObEMHUKA KapoTaxHOU cTtaHmu V paspsiga — 1 X 7,68 = 7,68
yeJ1/nH;

— pa6ounii |1l paspsna — 1 x 7,68 = 7,68 uen/nH.

Haszemnvle ceoghuzuueckue pabomol
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O0bem pabGorT: mpoduibHas MarHuUTHas cbeMka B oObeme 2860 ¢. T.,
npuMmeHuTenbHO K MacmTady 1:10000 (mabmrogenust yepe3 10 M mo mpoduo).
Kareropus tpyanoctu — V.

3aTpaTbl BpeMEeHH Ha TIPOM3BOJCTBO MArHUTOPA3BEAKH PACCUUTAHBI
cormacho CCH-92, Beim. 3, yacTh 3; K 3arparaM Ha pPsJIOBbIC HAOIIOIECHUS
npuMensercs koddguiment 1,08, yauThIBalonuii KOHTPOJIbHbIE HaOmoaeHus (8%).
Nzmeputens — 500 ¢. T. 3aTtparsl Bpemenu Ha marautopasseaky (CCH-92, Bpim. 3, 4.
3, 1. 30) cocrasaT: 2860/500 x 1,33 x 1,08 = 8,22 cmen wiu 0,32 Mec.

3aTparsl Tpyaa (CCH-92, Beim. 3, u. 3, T. 32) cocTaBsT:

— UTP — 3,25 x 8,22 = 26,72 gen/cmeH;

— paboune — 1 x 8,22 = 8,22 yen/cmeH.

3aTpaThl BPEMEHH W TPyJa Ha PETHUCTPAIMIO BapHaIlMii MAarHUTHOTO TOJIS

PaBHBI 3aTpaTaM BPCMCHHU Ha MArHUTOPA3BCIAKY.

6.2.3. Pacyer nNpPOU3BOAUTENbHOCTH TPYAa, KoOJUYeCTBAa Opurajn

(oTpsiIOB, rPYyNI M T. A.), IPOAO/ZKUTEIbHOCTH BBINOJHEHUS OTAEJIbHBIX PadoT

PacueTr npou3BOAUTEIbHOCTH TPy
PacyeT npon3BOIUTENBHOCTH TPY/Ia 32 MECSI] MPOU3BOAUTCS IO popmyrie:
Myec = ey X C, (87)
rie I, — npou3BoauTeILHOCTD B cMeny, I, = Q/N;
Q — oOBeM paborT;
N — 3aTpaThl BpeMEHH Ha JaHHBIN BUJ padoT;
C — xonnuecTBO cMeH B Mecsi, C = 60.
Coop ¢honooBbIX, APXUBHBIX U ONYOIUKOBAHHBIX MAMEPUALO8 NO PAUOHY
uccneo0o8anuil
I, = 36,5/41,87 = 0,87,
[Tyee = 0,87 x 25,4 = 22,098.
Cocmasnenue npedsapumenvHbix epapuieckux mamepuailos
1., = 4,1/22,675 = 0,18,
[Myee = 0,18 x 25,4 =4,57.
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I'oprnonpoxoodueckue pabomoi
I1., = 489/163 = 3,
[Myee =3 x25,4=76,2.

Byposvie pabomul
I1.,, = 1630/503,68 = 3,236,
[Ty = 3,236 x 60 = 194,16.
Omobop u obpabomka npod

I, = 104,22/302,76 = 0,34,

[Tyee = 0,34 x 25,4 = 8,64.
l'eogpuzuueckue uccre0o8anus CK8AMCUH

I, = 1,5485/7,68 = 0,20,

[Tyee = 0,20 x 25,4 = 5,08.
Hazemnvie ceoghusuueckue pabomoi

I, = 2860/8,22 = 347,93,

[yec = 347,93 x 25,4 = 8837,42.

Pacuer xosm4yecTBa Opuraja npu 0ypoBbIx padorax

Pacuer He0OX0IMMOI0 KOJIMYeCTBa OpUraj MPOU3BOIUTCSA MO (PopMyIie:

. Q
= MyeexTY (88)

rae T — ycinoBHOE BpeMsl BBIOJIHEHUS padOT B MEC.

Pacdet npoaoinKuTeIbHOCTH pabOT OCYIIECTBIIICTCS 110 (hopMyJIe:

T, = —— (89)

(MyecXn)’
[IpunuMaeM yciioBHOE BpeMsi ITPOBeIeHHs OypOBBIX pa0boT 3a 8 MecCAIIeB.
n=1630/(194,16x8) = 1 6purana.

UtoOB! BBITIOTHUTE 00bEM 3a 8 MecsIeB HeoOxoauma 1 Opuraga, HO MPU STOM

KOHKPETHBIN CPOK BBITIOJTHEHHS OyIeT PABEH:

T =1630/(194,16 x 1) = 8,4 mecsna.
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6.3. Pacuer cMeTHOIi cTOUMOCTH PadoT

6.3.1. CmeTHO-(pUHAHCOBBIIi pacyeT 3aTpaT

CMeTHO-(PMHAHCOBBIN pacdyeT OCHOBHBIX PacxXo/0B MPOU3BOIUTCS O (popme
CM6. Otor pacuer ucnoisibdyeT HOpMbl W HopMatuBel CCH-92 mo crnemyromum
CTaThsIM 3aTpart:

— OCHOBHas 3apa0OoTHas IJ1aTa;

— NOTIOJTHUTENbHAs 3apa0oTHasI 1J1aTa;

— OTHYHCJICHUA HAa COOUAJIBHBIC HYKIbI;

— MaTepHualbl;
— aMOpTHU3aLus;
— U3HOC;
— YCITyTH.
Tabnuna 6.4 — CMeTHO-(UHAHCOBBIN pacyeT 3aTpaT
Haumenosanue Pationnwiii Oxnao, C yuemonm C yuemonm
domocHoCme K05Ghh oy6 Koagpuyuenma (3a | koappuyuenma (3a
) 1 mec.) 18 mec.)
OcHoBHas 3apruiara:
Jlupekrop 1.2 30000 36000 648000
I'maBHEI reoxor 1,2 19800 23760 427680
Havanpnuk naptun 1,2 19800 23760 427680
I'eosor 1 kareropumn 1,2 13700 16440 295920
I"eostor 2 kateropuu 1,2 12100 14520 261360
Hmwxenep 110 Oyposbim 1.2 13700 16440 295920
pabotam
Hiierep 1o ropremM 1.2 13700 16440 295920
pabotam
MexaHuK 1.2 10700 12840 231120
Textik-reosior 2 12 10700 12840 231120
KaTeropHu
[Tpoxogunk 1,2 6720 8604 154872
["opHBIii MacTep 1,2 8688 10425,6 187660,8
bypoBoii mactep 1,2 8688 10425,6 187660,8
Mammuruct dyposoi 1.2 7500 9000 162000
YCTaHOBKHU
TomomEHK MaIIHE¥CTS 1,2 6110 7332 131976
OypoBO¥i yCTaHOBKH
OT6OpIIHK MPOO 1,2 5000 6000 108000
Jpobunbimk 1,2 5000 6000 108000
Pa6ouue 3 pazpsna (3 gen.) 1,2 5000 6000 108000
Byxranrep 1,2 9500 11400 205200
DKOHOMHUCT 1,2 9500 11400 205200
Jlucm
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[Tponomxenne Tabauisl 6.4

Wrtoro ocHOBHas 3apruiaTta 259627,2 4673290
JononHuTenpHas 3apruiara
(7.9%) 20510,5 369189
Wroro 3apaboTHOI M1aThl 280137,7 5042479
OTuHnciIeHus Ha Co1l.
HyRB! (34%) 73396,09 1616958
Hror 353533,79 6659437

6.3.2. O61mas cMeTHasi CTOUMOCTD I'e0JIOrOpPa3BeI0YHbIX padoT

Ta6numa 6.5 — CMeTHas CTOMMOCTD I'e0JIOr0pa3BeI0YHBIX PadOT

Croumocts
Enunuunbie paGor B
Ennauner O0BeM pacLeHKH B TeKyIux
Kon HaumenoBanue pabot 1IeHax, pyo.
U3MEPEHUs pabot TEKYIIUX (pimt. —
uenax, pyo Hupexe ynop.
:1)
1 2 3 4 5 6
| OCHOBHBIE Pacxojabl 7840111
Co0cTBEeHHO
A reoJioropa3Bea0YHbIe 231906 7377662
padboThI
IIpoexTrpoBanue n
1 MOArOTOBUTEIbHbIN MePUoI 192842
K M0JIEBBIM pabdoTam
11 Coop ¢ponoo8wIxX, apxusHbIX U 43840
' ONnyOIUKOBAHHBIX MAMEPUATIO8
1.1.1 Brinmucku Tekcta 100 ctp. 28,00 1129,20 31618
1.1.2 Breimmuckn Tadimi 100 ctp. 7,00 1252,56 8768
1.1.3 Br10opku yepTexeit 100 gep. 1,50 2302,69 3454
1.2 IIpoexmuposanue 149002
CocraBieHre KapTorpaMMbl
12,1 | TONOTHHCCKON H3YHCHHOCTH | oo 1,00 1498,79 1499
Cynraiicko#t tiomiaau M-6a
1:200000
CocraBieHre KapTorpaMMbl
122 | TCODUSHUCCKOR HIYUCHROCTH | o 1,00 1498,79 1499
Cynraiicko#t tiomiaau M-6a
1:200000
CocraBnieHne npeasapu-
1.2.3 TEILHOTO TEOTOTO-TIOMC 10 km? 0,1 13618,25 1362
KOBOTO TUTaHA y4acTKa
Cymraii, M-06 1:10000
1.2.4 COCTEE?EE‘;;(T)Z‘EOBOH aes/Mec 2,00 72320,91 144642
2 ITosieBbIe PAGOTHI — BCETO 6361335
Jluem
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[Iponomxenue TadbauIb! 6.5

2

5

6

2.1

bopoznoBoe onpodoBanue

133607

211

Boposnosoe onpoboBanue,
cedenue 60po3anl 5x10 cM,
Kareropus nopoja X, 1o
KaHaBaM

100 o. m
0O0pO3/1bI

13,18

7690,08

101355

212

Bopoznosoe onpoboBanue,
cedyerue 6opo3anl 15%10 cwm,
kareropus nopon IV, Bcero

2,90

11121,38

32252

2.2

JInToreoxuMmu4eCcKue pa6OTBI

209588

221

OT60p TOUEUHBIX
(JIMTOXMMUYECKHUX ) MPOO 1O
KEpHY CKBa)KHH, KaTErOPHsI

VII-1X, Bcero

100 po6

22,20

8370,61

185828

2.2.2

OT160p TOYEUHBIX
(JIMTOXMMHUYECKHUX ) MPOO MO
TOPHBIM BBIPa0OTKaM I10
peIxibiM oTaoxeHus M (VI
KaTeropusi)

100 ipo6

2,60

5004,62

13012

2.2.3

OT60p TOUYEUYHBIX (JTUTO-
XUMHUYECKHUX ) MPOO 10
KOpEeHHBIM nopojam (X

KaTeropusi) 1o TPaHIIEsSIM

100 ipo6

1,92

5597,69

10748

2.3.

O6paboTka nmpod

838018

231

O6paboTka HaYaTBHBIX
TFCOXMMUYECKHX P00 Maccoi
0,5 xr

100 po6

19,2

4200,03

80641

2.3.2

O6paboTka (IpOMBIBKA)
KEPHOBBIX M OOPO30BBIX
po0

100 m?

0,76

99654,87

757377

2.4.

Pa3BeiouHoe Oypenue

5017660

24.1

Bbypenne camoxonHOM
OypoBoii yctanoBkoi YKb-
200/300C ¢ npuMeHEeHHEM
CCK-599B

CT-CM

439

9962

5017660

2.5

I'eopusnueckue uccne-
JIOBAHUsI CKBa)KHMH, BCETO

14533

251

OcCHOBHOI KOMIUIEKC (1Ba
3013 KC, I'K-ITK,
KaBEpHOMETPHUS)

OTp-CMEH Ha
1000 m

1,5485

9385,36

14533

2.6

I'opHOMmpoxomyeckue padoThI

865016

2.6.1

IIpoxonka TpaHIIEeH MeX.
crmoco6om B HHT. 0...5 M,
BCETO

100 M°

489,00

865016

kareropus nopon |l

100 M?

20,00

199731

39946

kareropus nopox Il

100 m?

49,00

1761,32

86305

kareropus nopox IV, Bcero

100 m*

420,00

1758,97

738765

2.7

HazemHble reousnueckue
paboThI

120931

U3m.
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[Tponomxenue Tabaus! 6.5

1 2 3 4 5 6
2.7.1 | MarnuropasBenka, 100x10 m 500 ¢. T. 5,72 21141,80 120931
B ConyrcrByomme padoTbl U
) 3aTpaThl
TpaHCcOpTHPOBKA TPY30B U
nepconana (3%) or I1P 462449
Haxkunaanblie pacxoabl,
1. 12,9% ot OP 1011374
ILi1aHOBBIE HAKOILIEHUSI,
1. 20% or HP+OP 1770297
Hroro 10621782
V. KoMmneHncupyemblie 3aTpaThbl 871767
[ToneBoe moBombcTBUE (7%
A+B) 581179
Jormnatsl (2%) 166051
PexynbruBanus 3emens (1%) 83025
Jlecobmer (0,5%) 41512
Pe3epB Ha HenpeaBHIeHHbIE
V. pacxoabl (6% A+bB) 498153
Hroro 11331702
HJIC 18% 2158506
Bcero 13490208

6.4. Opranusanusi, JIAHUPOBAHME U YNIPaBJieHUe OYPOBbIMHU padoTaMu

Opranuzaiusi TpoU3BOJICTBA 3aKJIIOYAETCS B MPUBEACHUU B COOTBETCTBHE,
HaWJIy4Ilee sl JAHHBIX KOHKPETHBIX YCJIOBHH, KOJWYECTBEHHOE M KauyeCTBEHHOE
COCIMHEHNE BO BPEMEHHU U MPOCTPAHCTBE BCEX DJIEMEHTOB MPOU3BOJICTBA (JIFOJCKHE
peCypchl, IPEAMETHI TPYIa, TEXHOJIOT ).

Opranuzanusi Opou3BOACTBA 00pa3yeT CHUCTEMY, HMEIOIIME BHYTPEHHUE
OpraHUYECKUE Y BHEIIHUE PALIMOHAIBHBIE CBS3H.

OHa pemaer UeNbli psiag  3a7a4, ONPENCAIONMX €€ OOBEKTHUBHOE
CoJIep>KaHKe, a UMEHHO:

— MOATOTOBKY MPOU3BOJICTBA;

— OpraHu3aIuio MoApa3AeieHUN i1 HOPMAJIBHOTO X0/a MPOU3BOICTBEHHOI'O
npolecca;

— paznenenue GyHKIUNA U KOOTIEPUPOBAHUE OCHOBHOTO M BCTIOMOTATEIBHOTO

MIPOU3BOJICTBA;
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— ONTUMU3AIUAIO Pa3MEPOB MOAPA3ACICHUN 1 caMoil GUPMBI (TIPEATIPUSATHS) B
LEJIOM;

— MaTepHAIbHO-TEXHUUECKOE obecreueHne (IIaHOoBO-MIPEAYPEANTENILHOE);

— IUTAHUPOBaHUE (MAapKETUHT);

— OpraHu3alrIo Tpyaa (CTUMYJIUPOBAaHNE, HOPMUPOBAHUE U T. 11.);

— yIIpaBJI€HUE — IEJICHANPABIEHHOE BO3/CICTBUE HA KOJIJIEKTUB PAOOTHUKOB
(KoopauHAIMSA UX IEATEIbHOCTH) JJI PEIEHUs NIOCTABICHHBIX 3aJ]1a4, IPUBEIACHUE B

COOTBCTCTBHUC (I)aKTI/I‘ICCKOFO Xoaa pa60T C 3aZ1aHHBIM (SaHJIaHI/IpOBaHHBIM).

6.4.1. KanenaapHblid mjian

Tabnuna 6.6 — Beimonuenue padot Ha CyHTaiicKoM y4acTke

HaumenoBaHune OCHOBHBIX BUJIOB pa0OT U 3TAlOB UX Cpok# BbITIOIHCHUS
BBITIIOJTHEHUS Hauano OxoHuaHue
Oran 1.
CocraBiieHne M YTBEP)KIEHHUE INPOEKTHO-CMETHOMN
OKyMEHTallUU; coo aHanu3 KOMILJIEKCHAsI
JIOKYMCHTAII, p, ’ IV ksapran 2018

UHTEpIpeTanus  reojiormueckoi, reodpusudeckoir u | Il kBapran 2018 r.
reoxumuueckod  uHpopmauuu. IloaroroBka Makera
reoJIoro-nouckoBoro miaHa CyHrailckoro ydvactka B
macmTabe 1:10000

T.

Oran 2.

BrisiBneHue ycioBuid 3aneraHusi, MpOMBIIUIEHHBIX
[apaMeTpoB 3alIexen MapraHieBbIX pyx | kapTan 2019 . IV kBapran 2019
UCIIOJIb30BaHUEM T€0(pU3NYECKUX U TOpPHO-OypOBBIX I.
pabort. Jlokanu3anus NepCcHeKTUBHBIX YYaCTKOB C OLIEHKOM
IIPOTHO3HBIX pecypcoB kareropuu P; — 10 muH. T.

Oram 3.
3aBepiienne ropHo-0ypoBeIX padoT. Jlokanmm3amums IV xBapranx 2020
p p P P ! | kBapTan 2020 r. P
MIPOTHO3HBIX PECYPCOB MApTaHIIEBBIX PyJ KaTreropuu P; — T.
S mutH. T ¥ 3anacoB kareropuu Cp — 1 MITH. T.

6.4.2. DUHAHCOBBIN IVIAH

®uHaHCUPOBAHUE re0JIOropa3Be10YHbIX pabor OCYILECTBIISIETCS
MOKBAPTAIBHO, 3TO yI00OHO M MHBECTOPY, M UCIOJHUTEISM, TaK KaK MEPBbIC MOTYT
CIeAUTh 3a TMPOMEKYTOUHBIMM pe3yjbTaTaMH, a BTOpPbIE MOTYT CO3/aTh

HCO6XOI{I/IMBIC 3allaCbl KW INNIAHUPOBATL BbIIIOJIHCHHUC pa60T n J0XOJBbI. Hrorn
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(WHAHCOBOTO W KaJIGHJAPHOTO IIJlaHa BKJIIOYAIOTCS B JOTOBOP C HWHBECTOPOM,
KOTOPBIN UMEET IOPUIUUECKYIO CUITY.

[Ipumeuanue:

3apabotHas wiara — 30% OT OCHOBHBIX PaCXOJ0B.

Marepuanbhbie 3atpaThl — 40% OT OCHOBHBIX PacX0JI0B.

AmopTtuzaiusa — 30% OT OCHOBHBIX pacXo/10B.

ECH — 34% ot pacxo/10B Ha o1jiaTy TpyJa.

®onn  pazsutuga npousBoacTBa — 80% OT uumcToM npubbud  +
aMOPTHU3ALIMOHHBIC OTYUCIICHUS.

[Ipemuanbhbiil Goua — 20% OT YKUCTON MPUOBLIN.
6.4.3. CTumyupoBaHue Tpyjaa

JUis CTUMYIMpOBaHUS TpyJda IPU PACHPEICIICHUH YUCTOW NpPUOBLIN U3
¢GoHIOB MOTpeOIEHUS] BBIACIAIOTCS CPEICTBA Ha MaTepHalIbHbIE IOOLIPEHUs
paboTHHKOB B Bujae mnpemuil. DoHJ B mpenenax CTPYKTYPHBIX MOJpa3aeieHH
opranuzanuu pacupenenserca ¢ yueroM KTY, KoTopslii yuuTBIBa€T BKJIaJ Ka)JI0ro

COTPYIHHKA B JCJIO BHITIOJHEHHUS T€OJIOTHYECKOTO 3aJaHMS.
6.4.4. CTparerusi pa3BuTHs NpeANPUATHSA

1. OOGecneuenne mnpaBa pabOTHUKA Ha MPOGECCHOHAIBHYIO TOJATOTOBKY,
NEPENOArOTOBKY U MOBBIIIEHNE KBATU(UKALUKA MyTEM 3aKJIFOUEHHUSI OTOBOpa MEXKITY
pabOTHUKOM U paboTOAATEIEM.

2. B mensx mnoBblIeHHS KBanu(UKaAMUM paOOTHUKOB ©O€3 OTpbhiBA OT
IPOM3BOJCTBA pabOTOAATENb 3aKIIIOUAET YUYEHUUECKHUH 10rOBOp, KOTOPBIM SIBISETCS
JOTIOJTHUTENBHBIM K TPYZ0OBOMY JOTOBOPY M 3aKJIIOUATCA HA CPOK, HEOOXOAUMBIN IS
oOydeHusi JaHHOW mpodeccuu, crenuanbHOCTH, KBanudukanuu. B ciydae, eciu
YUEHUK MO0 OKOHYaHMM YYCHHUYECTBA 0€3 YBaKUTEJIBHON MPUUYMHBI HE BBIMOJIHSIET
CBOE 00513aTEIBCTBO MO JOTOBOPY, HE MPUCTYMAET K padOTe, OH JOJKEH BO3BPATUTD,
BBIIVIAYEHHYIO paboTojaTeNieM 3a BpeMsl YYEHHYECTBa CTUIEHAMIO, a TaKkxke

BO3MCHIACT APYTrUe€ pacxodbl, IOHCCCHHLIC pa60T011aTeneM B CBA3H C YYCHHUYCCTBOM.
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3. Omnara oauH pa3 B roJ mpoe3ja TyJa U OOpaTHO CTyAEHTaM, BIIEPBBIC
oOydJarommmcsi Mo 3a04Hoi (opme OOydeHHs B BBICHIMX YYEOHBIX 3aBEACHUSX,
UMEIOLINX TOCYIapCTBEHHYIO aKKpeauTauuio, B pasmepe 100% croumocTtu npoesna;
oOyJarommmcsi B CpelHHX NpodecCHOHANBHBIX y4eOHbIX 3aBeAcHHsIX S50%
CTOMMOCTH IIPOe3/1a.

4. PabGotonaTenp MpenocTaBisgeT pabOTHUKAM, YCIEHUIHO OOydYaroluMcs B
BBICIIINX, CPEAHHUX, HAYAJBHBIX MPO(EeCCHOHANBHBIX YUeOHBIX 3aBEICHUAX, BEUCPHUX
o011eo0pa3oBaTeIbHbIX  IIKOJAX  JIONOJHUTENbHbIE  OTIYCKa, TapaHTUM U
KOMIICHCAIIMH B COOTBETCTBUU C ICHCTBYIOIINM 3aKOHOAATEILCTBOM.

5. JIy1s BBITIOJTHEHWsI MEPOIIPUSATHM, HAIIPABICHHBIX HA Pa3BUTHE IEPCOHANA
Ha MPOU3BOJICTBE, pabOTOAATENb BhIIEISET (PMHAHCOBBIE CPEICTBA B pazMepe A0 5%

¢doHIa OIIaTHl pyla ¢ OTHECEHHEM pPAacXoJOB Ha CeOECTOMMOCTh TOBAPOB M YCIYT.
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3AKJIIOYEHUE

B mpouecce BBIMONHEHUS BBIMYCKHOM  KBaJU(pUKALMOHHONW  pabOTHI
BBITNIOJIHEHBI BCE Pa3zeiibl JUIsl OCYILECTBICHUS MOHMCKOBO-OLIEHOUYHOTO OypeHus. B
Te0JIOTMYECKOM  pas3fiesie  IPOM3BEAECHO ONHUCaHHE Treorpado-3KOHOMUYECKUX
XapaKTEPUCTHUK U I€O0JIOTMYECKUX YCIOBUM pa3pesa JaHHOIO y4acTKa.

B TexHMYecKOM pasznene, OCHOBBIBASCH HAa TEOJOTMYECKUX YCIIOBMSX,
NPOM3BENEH BHIOOP TEXHOJOTMH M TEXHUKU ISl CTPOUTENBCTBA CKBOXKHUH Ha
pynonposiBienun maprania «CyHraii». B paOoTe mpenctaBieHO MOJTHOE ONMCAaHUE
BbIOpanHOi OypoBoit yctaHoBku YKbB-200/300 C u wucnomszyemoro OypoBOTO
000OpyZOBaHUs, @ TAaK)KE BBINOJHEHBI PACUEThl PEKUMHBIX HapaMeTPOB OypeHHs.
[TpousBeneHbl Bce MPOBEPOUHBIE pacueThl BHIOPaHHOTO OypOBOro 00OPYI0BaHMSL.

B paspene connanbHONW OTBETCTBEHHOCTH IPUBEICHBI — AHAIN3 BPEIHBIX U
OMACHBIX MPOU3BOACTBEHHBIX (PAKTOPOB MpPU NPOBEACHUHM I'€OJOTrOpa3Bel0UYHbIX
paboT U MEpHI [0 UX NPEAYIPEKICHUIO.

B cnenuanbHOM 4YacTH NpoeKTa NPOU3BEAEH BHIOOP HMHCTPYMEHTa I
NOBBILICHUS] BbIXOJAa KEpHa MpU OYpPEeHUM TPEUIMHOBATHIX, NMPUBEIACHO ONMCAHHE

TCXHUYCCKUX XAPAKTCPUCTUK AAHHOI'O CHapsJaa.
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HPUJIOKEHHUE A

O06paboTka 6OPO3TOBBIX TPOO

[IpoBepouHoe rpoxoueHue

[IpoBepouHoe rpoxoueHue

ITpoBepoyHOE MpOCEenBaHNEe

Wcxonnas npoba

Q=72 kr, d=100 Mm™m u Gosnee)

v

Y

—————7

\
7
v

ele®

\

[IpoBepouHoe npocenBaHne

OrBan

) @)

W3menbueHne Ha MIEKOBOM Apo0uiIke 10 24 Mm.
Q1=0.5%24%24=288 «r.

M3menbyeHne Ha MIEKOBOH IPOOHIIKE 10 5 MM.
Q2=0.5*5*5=12,5 kr.

M3menbueHne Ha BaJIKOBOM JipoOuiike 10 1 Mm.
Q4+=0.5*1=0,5 xr.

HepememnBaHne

Coxparuenue 10 3,6 kr

[lepemernBanue

Coxkparenue 10 1,8 kr

Hepememusalme

Coxpatenne 10 0,9 kr

[TepemernBanue

Coxpartuenue 10 0,45 kr

W3menvuenne va Bubpouctuparesne a0 0,075mm

[lepemermBanne
TTpo6a HyGmukar
Q=0,225 xr Q=0,225 kr

U3m.

Jlucm Ne dokym.

[lodnuck

Wama

[Ar1-2069305-21.05.03-56C-3111-2017-01

Jlucm

143




HPUJIOKEHUE b

O06paboTKa KEPHOBBIX MPOO

[IpoBepounoe rpoxoueHune

[IpoBepoutoe rpoxoyeHue

[IpoBepouHoe mpocenBaHue

Ucxonnas npoda
Q=5,5 kr, d=80 mm u Ooee)

v

r W M3menpueHne Ha meKoBoi Apoduike 10 24 M.
— Qi=0.5%24%24=288 xr.

W M3menbuenne Ha MEKOBOI ApOOUIIKe 10 5 MM.
—_— Q2=0.5*5*5=12,5 kr.

I—’O O W3menpuenne Ha BaakoBO# apoduike 10 1 M.
Q+=0.5%1=0,5 kr.

[lepemernBanue

Coxkparenue 10 2,75 kr

[TepememnBanue

Coxparuenue 10 1,375 kr

[TepemerinBanue

\/

I[TpoBepouHoe npocerBaHue

Coxpartuenue 10 0,687 kr

W3zmenpuenne Ha Budbpoucruparesne 10 0,075mm

[lepemeninBanue

e g e

OtBan
Coxkparenne 10 0,343 kr
[TepemeninBanue
IpoGa JlyGnuxkar
Q=0,171 kr Q=0,171 xr
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