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PE®EPAT

«Ilman ropHbIX pPabOT 30JIOTOMOJUMETAIIIMYECKOTO MECTOPOKICHUS
Kockynyk», mo coctosinuto Ha 01.01.2026 T cocTouT us:

- Kuwura 1 «Tekct otu€ran comepxkut 129 crpanwui; 37 Ttabnui, 24 pucyHkoB,22
oubmorpaduuecKux CChUIKH,7 TEKCTOBBIX TMPUIOKEHUH M 5 TaOIUYHBIX
npuioxxenuit B popmare Excel.

- Kuura 2 «I'paduyeckue npunoxenus» u3 11 aucTos.

30JI0TOMONIMMETAINIMYECKOE MeCTOpokIeHne KocKyayk pacmnonaraercst B
AxroraiickoM paitone Kaparanaunckoi o6nactu. PynHble 3aneXu MECTOPOXKACHUS
NpEACTAaBICHBl  MAaCCUBHBIMM W TMPOXKUIKOBO-BKPAIUIEHHBIMU  pyJaMHU.
BMmemaroomumu nopoaaMu  pyAHBIX TEN SIBIAIOTCA KPEMHHUCTBIE, TJIMHUCTO-
KPEMHHUCTBIE, M3BECTKOBUCThIE clIaHLbl. llageHue pyaHbBIX Ten 3amagHoe MoJ
yriaamu 22-35. Boleneno ABa Tuna pyz: OKUCIEHHbIE 10 TITyOUHBI B CpeIHEM 25 M
U cynbpuaHeie. B 000MX THUIaX OCHOBHBIM MOJI€3HBIM KOMIIOHEHTOM SIBIISIETCS
30JI0TO, CBUHEI[ C MOMYTHBIM cepedpoM. B cynpdunHol yactu mpociexuBaercs
JOTIOJTHUTENBHO [IUHK.

OcHoBaHuEM /Ui BBINOJHEHUS KOPPEKTHPOBKH IlmaHa ropHbeIx paboT
ABJSIETCA OTYET O IIEPEOLEHKE 3aIlacoB  30JOTONOJUMETALINYECKUX DY
MectopoxaeHus «Kockymyk», BbIIOJHEHHbIH 10 cTanaapraM KazRC moxymeHT
Ne273/25 ot 19.06.2025r., yrtBepxkaeHn mno IIporokomy Ne31-09/202094 or
21.07.2025r. Komurerom reosiorud MUHUCTEPCTBA MPOMBIIUIEHHOCTH U
ctpoutenscTtBa PecnyOnmku Kazaxcran. MuHepanbHble pecypchl W 3amachl
MECTOPOXKICHUS MPHUHATBI HA TOCYJAPCTBEHHOM y4Ye€T IO COCTOSHUIO Ha
02.01.2024r. Bcero yTBep:KJE€HO M TMOCTaBICHO Ha OajaHC NPEANPUSATHS T10
OKHCJIEHHOW PyI€ MUHEPAIBHBIE PECYPCHI B KOJIMYECTBE 556 THIC.T U MUHEPAIbHBIC
3amacel 606ThIC.T. CpenHee coaepxanue 3osota 1.55 r/T, cepedbpa 17,73 r/T,
coaepxkanue cBuHna 1,72 %. Ilpu cpeanux coaepkaHusx mo 3amacam -1,49 r/t
somora u 15,29 1/t

[lo cynbhunHO pyne NPUHITHI MUHEpAJIbHBIE PECYPChl B KOJIUYECTBE
1039TeIc TOHH M MuHepanbHble 3anacbl 1009Teic TOHH. CpegHue conep:KaHus
3o0701a coctaBmsier 0,92 r/t, cepedpa 21,48 r/T, ceuamna 1,43 %, nuaka 1.82 %.
CpenHue cozepaHus 10 3aracam cocTaBisitoT 3o00T1a 1,01 1/T, cepebpa 17,61 1/,
ceuHua 1,25%, nuuka 1,60%. Bcero mo mecropoxaeHnto Kockynyk TpUHSITHI
MUHEpAJIbHBIE pecypchl B KosmuecTBe 1 595 ThIC TOHH, MHHEpPaJIbHBIC 3aImachl
1 615T1bBIC TOHH.

BcekppiTe  MeCTOpOXKIEHUS OCYIIECTBISIETCS ChE3JaMU TIO0  CEBEPO-
3anagHoMy OoOpTy Kapbepa. CrucrteMa pa3paOOTKH MPUHSTA IUKJIMYHAS, C BHEITHUM
oTBasioM. JIJii BCKPBIMIHBIX M JTOOBIYHBIX PaOOT HCIOJB3YIOTCA THAPABIMYECKHE
AKCKaBaTOpPbl M KapbEpHbIE aBTOCAMOCBajlbl. [OpHbIE pabOTBI BeayTCs C
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cobOmoieHreM TpeOOBaHWM TMPOMBIIIICHHOW O€30MaCHOCTH W PAIlMOHAILHOTO
HEJIPOITOJIb30BaHMSI.

TexHUKO-2KOHOMMYECKas OOCHKA IIOACYUMTAHHBIX IIO CTAHAAPTAM KazRC
3al1aCoB II0Ka3aja, 4To pa3pa60TI<a MCCTOPOKIACHUA SABJISACTCS peHTa6CHBHOﬁ.

CocraButens pedepara
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BBEJIEHUE

3oJi0TONONMMETAITNYECKOe MecTopokaeHne Kockyayk ObLIO BBISBICHO
MeTaomeTpudeckor cbemkor KarGapckonn I'®IT Araaplpckoil 3KCHEIUIIMH B
1958 rtomy. B 1959 romy Ha ero miomaau OBUIM TPOBEACHBI TI'€OJIOTO-
reousnyeckue padbotsl macmrada 1:10000 (MeTaismomMeTpusi, MarHUTOPa3BEIKaA,
MOBEPXHOCTHBIE TOPHBIE BHIPAOOTKH).

30JI0TONOJIMMETATUTMUECKOE MecTopokaeHne Kockyayk pacronaraercss B
100 km x 3amany ot r.banxaia, B aAMUHUCTPATUBHOM IUIAHE HAXOAMUTCS B
AxToraiickoMm paiione KaparanaumHckoil 00JacTé ¢ IEHTPOM B MOCENKe AKTOrai,
onok L-43-52-(108-5a-17).

TOO «Ep-Tait», B coorBeTcTBUM ¢ aunieH3ueit Nel244-EL, ot 24.02.2021r,
pacnonararomas Ha Onoke [-43-52-(10B-5a-17), siBisercst oOnagaTeneM mpaBa
MPOBEJICHHUSI ONEpAIUi 10 pa3BeJKe TBEPbIX M0Jie3HbIX UcKomaembiX (TexkcToBoe
npuiioxenue Nel).

3a 11(50)5 (O 2021-2022 IT. ObLIH
NpOBENECHbl  Tomorpaduueckue, reopu3nueckue padoOThl, HMHKEHEPHO -
re0JIOTHYECKOE U THAPOre0JIOrnYecKoe OypeHue, MOMCKOBO-0IIEHOYHbIE PaOOThI, a
TaK JK€ TEXHOJOTHMYECKUE HUCCICIOBAHUSI OKUCICHHBIX U CYJIb(QUIHBIX pYA
(TexcroBoe mpuiioxkenne Ne2). Mmeromuecs MCTOPHYSCKHE JaHHBIC M BHOBb
MOJTYYEHHbBIC PE3YIHTATHI MO3BOIMIM MPUCTYIUTh K COCTABJICHUIO OTYETa TEXHUKO-
HKOHOMHUYECKOE 0OOCHOBAHME, COBMEIIIEHHBIH C IMOJICYETOM 3aracoB.

[lepeouieHeHHBIE 3amachl  30JIOTOMNOJIMMETAINIMYECKOTO MECTOPOKACHUS
Kockyayk no cocrosiuuto 02.01.2022r., npenocrasiseMmbie Ha paccmoTtpenne ['K3
PK, cocraBmusitot - pyaa B konuuectBe 842.68 Toic.T, 30510T0 1 122.33%T (1.331/1),
cepeOpo 18442.73kxr (21.89 r/1), cBunua 18 367.34 (2.18%), uunka 13 027.86
(1.55%).



PA3JIEJI 1 OBIIIUE CBEAEHHUA O MECTOPOXIEHUU

30JI0TONOJIMMETAININYECKOE MECTOPOKJIeHHE KOCKyIyK pacrnoyioKEeHO B
CeBepo-3amagnom Ilpubanxammbe, B 100 kM k 3amamy ot r.banxama, B
aIMUHUCTPATUBHOM IUIAHE HAaXOAUTCS B AKToraiickom paiioHe KaparanauHckoit
obslacTi ¢ HEHTPOM B mocenke Akrtorail. ['eorpaduueckne KOOpAWMHATHI IIEHTpa
ydacTka Mmectopoxaenus 46°37°51°° CIL u 73°49°23° B/I, nuct L — 43-52-b.

bnvxkaiimas x/n ctanuus Axxonrtail (BecHa) Haxoaurcest B 25 KM K BOCTOKY
u B 70 KM K ceBepy OT y3J10BOM cTaHuuu Capblliarad Kejie3Hoil Joporu AnmaThl-
Kaparanpa.

B paguyce 20 kM OT MECTOPOXKAECHUS HET HUKAKUX MOCEJIECHUH, a B paJinyce
15 KM OTroHOB, HEKpONOJICH, 3alMOBEIHHUKOB, 3aKAa3HUKOB HCTOPUYECKUX U
KYJbTYPHBIX MAMSITHUKOB.

Ha mnomamu pyaHoro monst u 3a ero mpegenamu (mo 10-20 kM) HeT
BO3JICJIBIBAEMBIX 3€M€JIb, CEHOKOCHBIX YTOJIMM, UPPUTALIMOHHBIX, BOJI03a00PHBIX
COOPYKEHHUM. DTa TJIOIIA/lb MPAKTUYECKHU HE UCTIOJIB3YETCS U JIJIsl BbINIaca CKOTA.

Kimmar paiioHa - pe3ko KOHTMHEHTalbHbINA. JIeToM TemmnepaTypa BO3ayxa
nocturaet 30-38° co 3HaKOM IITOC, 3UMOM ornyckaeTcs 10 MUHYyC 30-35°. CyTouHble
KoJiebaHust Temrieparyp aocturaroT 20°. ATmocdepHble OCaaKH BBHINAIAIOT B
kosmmuectBe 100-200 MM B roji, NpeMMYILIECTBEHHO B OCEHHE-3UMHEee Bpems. JIeTo
CyXO0€ U jkapkoe. PalioH xapakTepu3yeTcsl TOCTOSSHHBIMA CUJIbHBIMU BETPAMHU 0TO-
CEBEPO-3ala HOro U CEBEPO-BOCTOYHOIO HanpasieHu. MHoraa cuna BeTpa 3umMon
u BecHou gocturaet 10-20 m/cek.

CoBpeMeHHass ruaporpaduueckass CceTh B palioHE MECTOPOKICHHUS
OTCYTCTBYET, WHOT/Ia BECHOM, IOCJE TasHUS CHETOB, HAOIIOJAIOTCS BPEMEHHBIC
BOJOTOKHU. KOnoaLBI € MpeCHON BOAOUW OTCYTCTBYIOT, IOYTH BCE OHU K HACTOALLIEMY
BPEMEHU BBICOXJIU WJIA 3aCJIOHEHBI U JJIsl UICIIOJIb30BAHUS B KAYECTBE TEXHUYECKON
Y IIUTHEBOM BOJABI HE MPUTOJHBI.

Paiton  oporpaduueckuii  BbIpakeH  clabo, TMpeacTaBisisi  coOou
c1a00X0IMUCTYI0 paBHUHY TuMa LlenTpanbHo-KazaxcTaHCKOro MEIKOCOMOYHUKA ©
abcomoTHRIMU OoTMeTKaMu OT 350 1o 450 M. OTHOCUTENbHBIE MPEBBIIMICHUS
coctaBimsaroT  10-30 M., Xapaktepuszys cinabo pacuiieHEHHbIH  perbed.
MHTEHCUBHOCTh COBPEMEHHOM JpO3UM Majas, IOYTH BCE CONKH IOKPBITHI
AIIOBUANIBHO-/IEJIFOBUAJIBHBIMU OTJIOKEHUAMU MOIIHOCTBIO 0,3-15 M. Huzunsl no
BHEIIIHUM TMpPU3HAKAM OTHOCSATCS K TakKbIpaM M COpaM, MOIIHOCTb PBIXJIBIX
OTJIOKEHUM B HUX cocTaBisieT 1-25Mm. Pailon ceiicMuuecku ycToM4umB.

BonoTokoB, 03ep, KOJIOAIEB MPECHON BOJABI HA IIIOLIATU MECTOPOKICHUS U
B paguyce 10 7-10 kM OoT Hero HeT. Menkue 3a00JI0YeHHBIC YYACTKHA BBICHIXAIOT
JIETOM TIOJIHOCTBIO. YPOBEHb TOJI3EMHBIX TPYHTOBBIX BOJ Ha riayOuHe SM. Bomwl
COJIEHBIE, JIJISl MUTHEBOTO U XO34MCTBEHHOTO UCIOJIb30BAHUS HE IPUTO/IHBIE.

PacTuTenbHOCTP HOCUT THUIIMYHBIE YEPThI MOJYNYCTBIHM W IPEACTABICHA
OCTPOBKaMHU HHU3KOPOCJIOr0 KyCTapHUKA-OOsUIbIIIA, CTEMHOW MOJILIHU U KOBBLIA.
JKuBoTHBIN Mup OeneH.

30JI0TONOJIMMETAININYECKOE MeCTOpoXkaAeHue KOCKyIyk pacnoyio)keH B

9KOHOMHNYCCKN OCBOCHHOM ITPOMBINIJICHHOM paﬁOHe. OcHoBol IIPOMBIINIJICHHOCTH
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ero SBIAIOTCS TOPHOAOOBIBAIOIIAsi W MeTajulyprudeckas otpaciu. B ropomae
banxame wuMeercs  aelcTByomuil  ['OpHO-METaUTypruyeckuii ~ KOMOWHAT
Kopnopamun «Kazaxmeic». B coctaB BI'MK Bxomar Ttakke AEHCTBYIOLINE
Koynpanckuii, Casakckuid, IaTblpKyJIbCKU W Ap. MEIHBIE PYJIHUKH.
[IpomblliieHHBIE ~ TPEANpUATAS W HAceleHue  ropoja  oOecredyeHbl
3JIEKTPOIHEPTUEN, B OCHOBHOM 3a cu€t banxamickoi TOLI, nutheBOl BOION U3
BoA03a00pa HmkHe-Tokpayckoro MecTopoxaeHus OJ3eMHBIX BOJI, TEXHUYECKOM-
u3 o3epa bamxamr.

I'opon banxam, yepes BeTky banxam-MoOUHTBI, CBS3aH C XKEIE3HOU JOPOTrOr
Kaparanma-Anmatel, a mno k.. banxam-Cask ¢ BoctokoM PecnybOnuku.
brwxaiimmii yaacTok aBTOMOOHIIbHOM Joporu AnmaTsi-ExaTepunOypr npoxouT B
25 kM 10)KHEee MecTopoxaeHus, a Ommkaimas JI9II-110 kB B 20 kM k I0-B.
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Puc. 1 OB3OPMAR  KAPTA PAAIOHA MeCTOPOM geHMi
Kockyayk u Koxiason
Macwras 1:500000

Pucynox 1- OO630pHas kapta 30J0TONOJUMETAIIMYECKOTO MECTOPOKICHUS
Kockynyk
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1.1 Hzyuennocmo mecmoposrcoenus

Ha Bcen mmomamnm Kaparacckoro pyaHOro pailoOHa IPOBEIEHBI
reosiornueckre chéMku macmrada 1:50000, mocmequuii BapuaHT TeOJIOTHYECKON
KapThl cocTaieH banxamckoi I'PO npu npoBeeHnn reoaornyeckoro J0u3y4eHus
Kanmuauueim JI.C.(1976r.) u @unaroseiM ['.H. (1978r.).

Cucrematnueckue reo(u3nUecKue U TEOXUMHUYECKHE HCCIECIOBAaHUS B
paiione ObuTM Hayathl B 1955-57rr. PaboThl BBHIMONHAIUCH CHEUAIN3UPOBAHHON
BonkoBckoit  skcmeauiuen  (adpoMarHuTHas — ChEMKa, a’poraMmachEMKa),
Karbapckoit I'®Il, banxamickoit 'l u I'PD (Meramnomerpudeckas chEMKa,
MarHuTopasBejka, rpaBupasBeika) u npopoawiuchk B Macmrade 1:50000. C 1958
roga Ha miomaau Kaparacckoro pyaHoro ysna ObUIM  HadaTbl T'e€0JI0r0-
reodusznueckue padbotel M-6a 1:10 000. (Puc. Ne2).

Ha mnmomanu pyaHOro pailoHa BBIIOJHEHA TaKXE€ THUIPOTreOJOTHYecKast
chémka M-6a 1:200 000 ruaporeosmoruyeckum oTpsgom bBI'PD (Ckopoborarosa
I'.I'., Haiinénos B.H. 1961r.).

Mecropoxnenne Kockynyk Ilomumerannmuyeckuii  ObUIO  BBISIBIICHO
MeTtauioMeTpudeckoi chémron KarbGapckoit ['®II Aranmbipckoil sKcmeauIuu B
1958 roay (TaitumaoB M.I'.), B 1959 rogy Ha ero mimomanu ObLIM HPOBEICHBI
reoJIoTo-Teo(hu3ndecKre paboThI M-0a 1:10000 (MeTammomeTpus,
MarHUTOPa3BeAKa, TOBEPXHOCTHBIC TOPHBIE BHIPAOOTKH).

B 1961 roay banxamickoit ['PO, mo nanueiM Karbapckoit ['®I1, npobypensl
2 TOUCKOBBIE CKBOXHUHBI O0HIMM 00BEMOM 385 mor.M., Mo pe3yjbTaTam
onpoOoBaHus, KOTOpbIX MecTtopoxaeHuto Kockynyk IlommMeramnnueckuil naHa
OTpHULIaTeNbHAs OIIEHKa (MaKCUMAaIbHOE CO/iepKaHue CBUHIIA cocTaBuiio 0.6%).

B nepuoa ¢ 1975 mo 1981rr. neranbHbIe TMOWMCKOBBIE PpabOTHI Ha
MecTopokaeHuu BeinosiHmwiIa Ymkapuackas [TPIT banxamickoit 'PO(OKykos M.U.
u 1ip.). Mecroposxienue 0b110 pa3zBeaHo OypoBbIMHU CKkBakuHaMmu 1o ceT 50 x 50;
50 x 25. Tlpu sToM, mpu OGOPTOBOM COAEPKaHHUM 30JI0Ta 1 T/T, OBLIO MOACUYUTAHO
404 TeIC.T. pyAbl; 7.2 ThIC. T. tuHKA; 12.1 ThIC. T cBUHIA; 875 Kr 3070Ta; 8436 Kr
cepebpa; mpu cpemnux conepxkanusx: 1.74% 3.04%; 2.34 v/t m 22.32 1/t
COOTBETCTBEHHO. 3arackl aBTOpaMu O0TYETa KBaTU(UIIUPOBAIUCH 10 Kateropuu Co,
npotokosiom HTC LKI'Y Ne 3-656 ot 29.09.1981r. He mpuHsaTel Ha OajnaHc,
nonoyiHuTenbHO Ha paccmotpenne TK3 u I'K3 He mpeacTaBisiuce.

TOO I'PK «HypnaaysneT» Obl BBINOJHEH TOBAPUAHTHBIN MOJICUET 3aM1acoB U
TEXHUKO-DKOHOMHYECKOE€ OOOCHOBAHHME MPOMBIILIEHHBIX KOHJIWUMNA. 3amnachel
yTBepxkaeHbI 1o kateropuu C, mpotokosioM I'K3 Ne131-02-KV ot 10 stuBaps 2002
rona. [Ipu 6opTroBOoM coaepkanuu 3050t1a 0.5 /T, 66110 yTBepxKACHO 448.38 THIC.T
pyasl; 785.8 xr 3omota; 10.474 thic. T cBUHIA; 7.441 THIC. T IMHKA U cepedpa —
10.711 1; npu cpemnux coxaepxanusix: 1.75 r/t, 2.33%, 1.87% u 23.89 r/t
COOTBETCTBEHHO.

B 2022r. Obumm mpoOypeHbl 3 THUAPOTEOJIOTMYECKHE U UHKEHEPHO-
re0JIOTMYECKHE CKBaKMHBI, 00IIIMM 00beMOM 345.7 1or.M.

B pesynbrare OypeHHs Ha MECTOPOXKIEHUU ObUIa JOCTUTHYTa CJEIYIOIIasl CEThb
CKBAXXHUH: paccTostHre Mexay npopuwisimu 0-1-47m, 1-2-50M, 2-3-64 M, 4-5 -24m.
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Paccrosinue mexny ckBaxxkuHamu 16-30m, o paszBepouyHoit auHuu 0-50M. Cetka
Oypenust coctaBuiio 50*25m.

OnpoboBaHue BRIMOIHEHO O0IIENPUHATHIMU criocobamu. OToopaHo 493 KepHOBBIX,
170 Gopo3noBeix mpod. OO6paboTka KEPHOBBIX MPOO MPOU3BOAMIACH MO CXEME,
paccuutaHHor Tipu koddduimente HepaBHOMepHOcTH k=0.5 (HepaBHOMEpHOE
pacrpejiesieHde CBUHIIA, IIMHKA, 30J10Ta U cepedpa).

AHanuTdeckue paboThl BBINOJHEHBI B TIOJHOM OObeMe B JIabOpaTOpHUsIX:
banxamckoit I'PD, III'O «llenTpkazreonorus» (1975-1981), u TOO
«entpreonanamut» (2000-2001). KadecTBo aHamuTuyeckux paboT Ha yKa3aHHbBIE
KOMIIOHEHTHI 32 BCE 3TU I'O/ibl YAOBIETBOPUTEIBHOE.

3HadueHns 00OBEMHOM MacChl PyJ JIOCTATOYHO OOOCHOBAHBI OMPECICHUSMU B
oOpasmax u nenukax. J[Js mojcuera 3amacoB MPUHSTH 3HAUCHUS 00BEMHOM MacChl
2.60 1/mM3— nyig okucneHHbIX U 3.0 T/M3—n171s1 cynbQUAHBIX Py,

TexHoyiornyeckre CBOMCTBA PyJIbl MecTOpokaeHUsT KOoCKyIyK MpOBOIUIUCH
Ha JABYX Mpo0ax.

Cynbduansie pyabsl npoda Obuia 0ToOpaHa U3 JBYX BEPTUKAIbHBIX CKBAKUH Ne 44-
I' u 50-I' cmemmanbHo mnpoOypeHHBIX s 3Tux wneined B 2001r. IIpoGa
uccienoBanack B nadopatopun OAO «lentpreoananut r. Kaparanmsl.

[Ipoba okucCieHHBIX pya cPopMHUpOBaHA U3 IYOJIMKATOB T'€OJIOTHYECKHUX
npo0, OTOOpPaHHBIX B MPOLECCE MPOXOJKH Pa3BEIOYHBIX KaHaB, BCKPBIBIIMX
OKHUCIIEHHYIO YaCTh MECTOPOKICHUSI.

HccnenoBanue pyasl MPOBOJIMIOCH TOJBKO Ha 3070TO B JKOabIMOETCKOM
uccienoparenbckoit tadbopatopun ['MK «Kazaxantein» n.)Koneimoer B 2001T.

CyMMapHblii  OXKHJa€Mblii  BOJONPUTOK B  Kapbep, IOJCYUTAHHBIN
aHATMTHYECKUM METO0M, cocTaBiigeT ot 17.0 m3/gac no 43.44 m3/gac. Iloa3emubie
BOJIbI OTIPOOOBAHBI HA COKPAIICHHBIM XUMHUYECKUI aHAIM3 C TUIPOreOIOTMUECKUX
ckBaxkuH KOS-DD-1G-1A u KOS-DD-IG-2. CornacHo pe3yiabTaTaM XUMHUYECKOTO
aHajgu3a  MOJ3EMHbIE  BOJAbI  HA  y4YaCTKE  XapaKTEpU3YIOTCS  Kak
cmaboMuHepann30BaHHbIC, OUYEHb JKECTKHE, 00mas KECTKOCTh coctasiser 31.0 —
38.0 Mr-skB/m, O THITY TOJI3€MHBIE BOABI XJIOPHUIHO — KajbleBbie. [loBbImeHHas
MUHEpAJIM3aHUs U )KECTKOCTD MO3BOJISIET PEKOMEH/I0BATh UCII0JIb30BAHUE 3TUX BO/I
JUIS TEXHUYECKUX IIEJIEM.
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PA3JAEJI 2 TEOJOI'MYECKASA YACTD

2.1 Kpamkasa xapaxmepucmuka 2e0102uu pyoHo20 paiona

IMo3uuus paitoHa omnpenensiercs ero nojoxeHueM B LieHTpaabHOM yacTu
Tacapaa-KpIB3bLUIDCIMHCKOT0  AaHTHUKJAMHOPHS. OCHOBY €ro  COCTaBJsiET
KPUCTAJUIMUECKU (DyHIaMEHT BEpXHENpOTepo30ickoro Bo3pacTta. CTaHOBIEHUE
3TOr0 KOMIUIEKCA MPOUCXOAWIIO B F€OCHHKIMHAIBHBIX YCIOBHSIX M 3aBEPLIEHO B
Baiikanbckuii Tekronndeckuil uki. [Ipu 3ToM noposl mpoTepo30s ObLTH CMSTHI
B KpPYThi€ YEIHOYHBIC CKJIAJKM W WHTEHCUBHO MeTaMOP(GHU3UPOBAHBI, 10
o0pa3oBaHUs TPAHUTOTHEMCOB, YBTAKCUTOBBIX TPAHUTOB, aM(PHOOIUTOB.

[Ipoctupanue CKJIa4aTOCTH cyOMepHIMOHATBHOE, ITaJICHAE
MOHOKJIMHAJIbHOE, 1o/ yriaamu 30-85°, HAKJIOH CKJIaJI0OK, B OCHOBHOM, Ha 3amas,
ceBepo-3ana.

CraH11eBaToOCTb, B OCHOBHOM, corJlacHa ocsIM CKJIAJIOK.
BepxHenpoTepo30MCKUE  OTIOKEHUSA,  Claralomue  SApO  aHTUKJIMHOPUS,
MPOCIEKHUBAIOTCA OT o3.banxam no ct.MounTel 1 MectopoxaeHus Keizpui-Ocrie
oonee uem Ha 150 kM.

Hauyunas ¢ mo3gHero mpotepo3os, 00K MeTamMop(dUUYecKHX MOpOoJ Urpal
pOJIb CPEAMHHOTO MAacCHBA, B MpeAeax KOTOPOTO MPOUCXOAUIO0 (HOpMUPOBAHHE
CTPYKTYp «4exiyia». ABTOpaMH NPEAbIAYIINX I€0JOTUYECKUX UCCIIEIOBAHUN B €r0
MpeJiesiax BbIJICJICHBL: BEH/A-PAHHENAJIC030MCKUI, CpPeIHeNnaJe030MCKUl U
MO3/IHENAJIe030iICKUIl CTPYKTYPHBIE ITAKH, B KaXKJIOM U3 KOTOPBIX BBIICISIOTCS
110 HECKOJIBKO CTPYKTYPHBIX SIPYCOB.

['panuTH3UpOBaHHBIE MeTaMOPPUUECKHE TOPOJbl BEPXHEro MpoTepo3ost
3aHMMAlOT IIOYTH IIOJIOBHUHY OIMCBIBAEMOM TeppuTtopud. B pesynbprare
MeTaMoppu3Ma U BO3JEHUCTBHUSI MArMaTUYECKUX PACTBOPOB IIMPOKO MPOSBIIECHA
IPAHUTHU3ALMS IOPOJ, B PE3YJIbTATE KOTOPOH BO3ZHUKIIM MTOPOJIBI UMEIOIINE COCTAB
U OOJIUK HMHTPY3UBHBIX (TPaHUTHI, TPAHOJUOPHUTHI, TUOPUTHI U Tab0Op0), HO ¢
HEKOTOPbIMU MpU3HaKaMu MeTamopduueckux. OCHOBHBIMH OCOOEHHOCTSIMU
KOMILIEKCA SABJISIFOTCS:

- [IpucyTcTBHE Cpeay TPaHUTU3UPOBAHHBIX OPO/I MIJIACTOB U MAYEK
OPOJ 0CATOYHOTO MIPOUCXOXKICHUS (MpPaMOPbI, KBAPIUTHI, CIAHIBI),
KOTOpBIE 00pa3yIOT (PparMeHThl CKIAAYaThIX CTPYKTYD;

- Becbma N3MEHUMBBIN COCTaB I'PAHUTU3UPOBAHHBIX OPOJI, OT

am¢pu6070BOr0 rabdpPO 10 ANACKUTOBBIX Pa3HOCTEH;

- Hanuuue napannenbHON TEKCTYpPHI (CIaHIIEBATOCTb, THEHCOBUIHOCTD),

BBI3BAaHHOM OPUEHTUPOBKOM 3EPEH KBapla, INIArHOKIa3a U TEMHOLIBETOB.

B nmpenenax Kapartacckoro pyaHoro ys3ia, BKIIOYAIOIIETo B ce0sl TaKxKe
Mectopoxnenuss  Kockyayk — 3onotomonumeraminyeckoe u  Kok3zaboi
[TonumeTannuyeckue, pa3BUTHICHIIYPUICKUE CTpaTU(PUIIMPOBAHHBIE 00pa30BaHuUs
BEHJIOK-JTYJUIOBCKOTO sipyca.Brixoasl Mx HaOmrogaroTcs Ha KpbuUlbix TacapaJi-
KbI3bLUIZCIUHCKOT0  aHTUKIMHOPUS, OHHM  MPEJCTABIEHBl  Pa300IIEHHBIMU
OCTaHIIaMU B KPOBJIE HHTPY3UIIEBOHCKOTO BO3pacTa U TEKTOHUYECKUMHU OJIOKaMu
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B BEPXHEM MpoTepo3oe. JINTONOrnueckuil 3To mepecianBaHre 3eJI€HOBATO-CePhIX
MOJIUMUKTOBBIX TECYAHUKOB C KOHIJIOMEpAaTaMH M  MPaMOPU30BAHHBIMU
U3BECTHSIKAMH.

IToponst Kapkapanmnckoii u Kepereracckoid CBUT KaMEHHOYTOJIbHOM
CUCTEMbl  MOJB3YIOTCSI B  pailoHE  OTrPAHUYEHHBIM  PACIPOCTPAHEHUEM.
[IpencraBnensl OHU JaBamMu, Ty(oaBaMu JIMIIAPUTOBOTO, JAIMTOBOTO COCTABOB,
JUNAPUTOBBIMU KpHUCTAIOKJIAacTHdecKkuMu Typamu. CyOBynkaHuueckas danus
BCTpEYAeTCs, MPAKTUUECKH Ha BCEX Y4YacTKax MpOsBIICHUS MOpoj 3(dy3uBHON
dammu Kepereracckoii CBUTBL. OJTO aHIE3WTOBBIC, JAIIUTOBBIC MOPQHUPHUTHI,
JUMApUTOBBIE TOPHUPHI, KOTOPBIE IO OCOOEHHOCTSIM COCTaBa U CTPYKTYPhI OIHU3KU
K IMOJ00HBIM TIOPOIaM IMMOKPOBHOM (haluu.

[Topons! llenrenb0aiickoil CBUTHI B OMUCHIBAEMOM palilOHE OTMEUAIOTCS K
ceBepy OT pyaomnposiBaeHuss Anomamms VI, mpencraBieHbl OHU THITUYHO
KOHTHHEHTaJbHBIMU 00pPa30BaHUSIMH, CPEU KOTOPBIX BBIIEISIOTCS MOKPOBHBIE U
cyOByJIKaHMUYECKHE (paluaibHbIe Pa3HOCTH.

ITokpoBHass (3ddy3uBHas) danus CBUTH MpeacTaBieHa Tydamu,
TyQoJiaBaMu TpaxuJauuToBoro cocraBa. CyOBynkaHudeckas (arusi mposBieHa
HIMpe, YeM MOKPOBHAsI, HO B LIEJIOM 3aHUMAET BeCbMa OINPAHUYEHHBIE TUIOIIAIN.

2.1.1 Crparurpadus

B cTpoennn MecTtopokaeHus, KpOME paHee OMHMCAHHBIX PYAOBMEIIAIONINX
IBTAKCUTOBBIX MOPOJ MBIHIIYKYPCKOI0 KOMIUIEKCA, TAK)KE MPUHUMAIOT ydacThe
CpeIHEe-MENIKO3EpHUCThIE  JIEHKOKPaTOBbIE u QSICKUTOBBIE  TPAHUTHI
KbI3bLIICIIMHCKOTO, rabOpOuIBI-TOMIAPCKOTO, rpaHoANOPUT-TIOPHUPHI-
KOYHPA/JCKOI'0 U JaliKH Pa3jIMuHOTO COCTABA HKAKCHITATAJIMHCKOI0 KOMILIEKCOB,
s py3uBHBIE 00pa30BaAHUS KE€pPereTaccKkoii CBUTHI CPEIHET0-BepxHero kapooHa. B
CPaBHEHHMH C TOPOJAaMU BEPXHETO MPOTEPO30sl, OHU IMOJIB3YIOTCS OTPaHUYECHHBIM
pacipocTpaHeHUEM.

K ceBepy oT wmecropoxknenuss KocCkyayk 30J0TOMOIMMETAIUTHYSCKHUNA
3aKapTUpOBaHbl Tpu HeOodbmuX Bbixoga (30x80x100M.) daronaabHBIX JaB
TPaXUAAMMTOBOTO COCTaBa, IMPHUYPOUEHHBIE K OJPPOJUPOBAHHBIM I[EHTPaM
BYJIKAHMYECKUX allllapaToB CPEAHETO-BepXHETo KapOoHa (Kepereracckasi CBUTA).
OKCTPY3UH MPEJCTABICHbI TNIOTHBIMU YEPHBIMH, CBETIO-YEPHBIMH, PO30BATHIMU
OpOJIaMU € TOP(PHUPOBBIMU BBIEICHUAMH ILIAarMOKIIA3a, PEKE KAIMEBOT0 MOJIEBOTO
niraTa pasMepoM J0 2-3 MM.

CpenHe-MeNKO3EpHUCThIE U ATSICKUTOBBIE TPAHUTHl KbI3BLIICIHMHCKOTO
KOMIUIEKCa OOHAKArOTCsl B BHJIE OCTAHIIOB M IITOKOOOPA3HBIX TeJ 3a MpeaeiaMu
pyIHBIX Ten MectopoxkaeHus. Pazmepsl ux ot 10x20m. 1o 80x200M. B mpenenax
reosiorundeckor kapTel M-0a 1:2000 (uept.No2)

Ha ceBepHo#l wacTu mom@aan OoOHa)XEHBI Tella rabOpOHIOB TOMAPCKOTO
komruiekca (Cstp) pasmepamu 180x80 m 400x120Mm., mpencraBisronige coboun
ano(u3pl JIMHEHHO BHITSHYTOM B MEpHIMOHAIHLHOM HampasieHuu Kapartacckoii
uHTpy3uu. OHHM TpeACTaBIsAOT COOOW TMIIOTHYIO, CpeaHEe-MEIKO3EPHHUCTYIO,
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PAaBHOMEPHO3EPHUCTYI0 MOpoay, coctosiyro Ha 30-40%) w3 mnnaruokiasa,
POMOMYECKOTO JKEIE3UCTOr0 MUPOKCEHA, BTOPUIHOTO amduboma. M3 akieccopHbIx
npeobiiajaeT MarHeTHT, COCTABISIONINH 10 3-5% OT 001Iero 06sEMa OPOIbI.

K ceBepy OT MeCcTOpOKIEHUS BBIIEISAETCS TEJI0 TPaHOINOPUT-TIOPHUPOB

KoyHpajackoro kommiekca (C3-Pikn) pasmepom 700x300M. ceBepo-
BOCTOYHOTOIIPOCTUPAHMSI. DTO MacCHBHBIE TOP(GUPOBBIE MOPOJBI TEMHOCEPOTO,
CEpOro,po30BOTO 11BETOB. (DEHOKPUCTAIBI COCTaBISAIOT 10 60% mopoasl u
MIPE/ICTABIICHBI:

- MPU3MATUYECKUMHU, CJIA00 30HATLHBIMU, KaJTUIIATH3NPOBAHHBIMH,
CEPUIUTU3NPOBAHHBIMH, MTETUTU3UPOBAHHBIMU 3¢pPHAMU TIJIAaTHOKIIA3a
(ange3un-onurokias) pazmepom ot 0.2 1o 6,0 MM (48-49% maccel mopobl);

- HenpaBWwIbHBIME (110 0,8 MM) 3€pHamu kBapia (2-3%);

- Ta0JIMTIATHIMU 3€pHAMH pa3iioxeHHoro ouoruta (10-8%);

- 3aMEeMEHHOTO SMUA0TOM, PYIHBIM MUHEPAIOM, XJIOPUTOM.

OcHoBHas Macca MOJIHOKPUCTAIUIMYECKAs, TPEICTaBIeHa MPU3MAaTUIECKUMHU
3épHaAMU TIJIaTUOKJIa3a, HEMPAaBWJIBHBIMU 3¢pHAMU KBaplla, KaJIWEBOTO ITOJEBOTO
III1aTa, Pa3IoKEHHBIM [IBETHHIM MUHEPAJIOM, MUKPO3EPHAMHU PYAHOTO.

Jlaliky  KAKCBITATAJIMHCKOTO KomIuiekca (PiQgt), mpencraBicHHbIC
aHJIC3UTOBBIMH, 11Ma0a30BBIMU, JUOPUTOBBIMU TOppupuTaMu U rabdpoauadazamu
IIMPOKO TPOSIBIICHBI 3a TMpeAeliaMd PYIHBIX TEl MECTOPOKICHUS, SBISIOTCS
dbparMeHTOM KpYIHOTO JAe4YHOTO TOJS CEBEpO-3aMaHOrO MPOCTHUPAHUSI.
Kosdhdumment nalitkoHOCHOCTH MJIT PYAHBIX TET CaMOTO MECTOPOXKICHUS
cocrasisieT Bcero 3.9%.

2.1.2 MHTpY3UBHBIE TIOPOABI

NuTpy3uBHbIE o0pazoBaHus Kaparacckoro PYAHOTO y37a
XapaKTepu3ylTCsd NECTPhIM meTporpaduueckuM cocTaBoM (0T T1ab0po 10
QISICKUTOBBIX TPAHUTOB) U IITMPOKHUM BO3PACTHBIM JHANIa30HOM.

I'paHuTBI BEpXHEIEBOHCKOTO (KBI3BUIICIIMHCKOT0) KOMIUIEKCA B BUE JABYX
JIyT CyOMepelMOHAIbHOTO MPOCTUPAaHUS OOpaMIIIOT IWIomaas Kaparacckoro
pyaHoro y3na. Ha BocToke paiioHa obOHaxkarorcs ¢parmeHTsl Kok3aboiickoro
MaccuBa, Ha 3anaje IllokuHckoro. Kok3abolickuii MacCUB CJI0KEH, B OCHOBHOM,
KUPIUYHO-KPACHBIMU, KPYMHO3EPHUCTBIMH W  HEPABHOMEPHO  3CPHHUCTHIMU
JIEMKOKPATOBLIMU  TpaHuTaMu. 1°“dasel BHeapeHus. MEHBIIMM Pa3BUTHEM
MOJIB3YIOTCSl MenKo3epHuCThIe pasHoctu |l da3bl, koTOpsie OTMEUEHBI K IOTY OT
pynomnposiBierns Kokzaboit MeaHbIii.

[IloknHCKUM MAacCHUB CJOXKEH, B OCHOBHOM, TpPaHUTaMU TJIABHOM
WHTPY3UBHOUN (Da3bl, KOTOPHIE CUILHO OTIMYAIOTCS OT JIEHKOKPATOBBIX TPAHUTOB
Kok3zaborickoro maccuBa. OHU cojiepKaT MEHbIIE I1aruokiasa - 15%, kBapua —
29.3%, COOTBETCTBEHHO OOJIBIIIEC KAJIMEBOT'O MTOJIEBOTO IIITIATA.

Ha omnwuceiBaeMoOl TeppUTOpUM TPAHUTHI KBI3BUIICIUHCKOTO KOMILIEKCA
MPOPHIBAIOT OTJIOKEHUS BEPXHE-TIPOTEPO30MCKOTO U CUITYPUICKOTO BO3PACTOB, Ha
HUX HaJeraroT BYJKaHUThI Kepereracckoil CBUTHI.
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AOcomroTHBIM BO3pacT TpaHuToB KOK3a0OMCKOTO MaccuBa MO JTaHHBIM
JI.C.Kanununa coctasisiert (1o 5 onpenenenusm): 309, 328, 299 u 330,320 min.j1€eT.

NuTpy3un BepXHEKaMEHHOYTOJIBHOTO (TOMAPCKOr0) MHTPY3MBHOIO
KOMILJIEKCA SIBJISIIOTCS HanboJliee BaXKHBIM 3JIeMeHTOM Kaparacckoro pyiHOTo y3ia.
B cocraBe unTpy3uu BeLACIAIOTCS TpU (pa3el: nepBas (HayaidbHas) NpeacTaBlIeHHAs
rabbpo, nauoputamu; BTOpas (OCHOBHAas) - TpPaHOAUOPUTOBAS; TPEThs -
MEJIKO3EPHUCTHIMU arNINTOBUIHBIMU JIEUKOKPATOBBIMUA FPAHUTAMH.

WuTpy3uun nepBoii a3l TOMAPCKOT0 KOMILIEKCA MOIb3YIOTCSI OTPAHUYEHHBIM
pacrnpocTpaHEHHEM U MPEACTABICHBI HEOOIBIINMU IITOKAMHU KBapLIEBBIX JUOPUTOB
u rabopo-auoputoB pazmepamu oT 500x500 go 120x1400m. (mo Kyapsisuesy HO.K.
u @unartory I'.H.)

WNuTpy3un ocHoBHOU (a3bl moapazaenstorcs Ha CeBepHblid 1 LleHTpanbHbIN
MacCHBBI (TI0 T€0JIOTUYECKUM U Te0(U3MUECKUM JaHHBIM ), KOTOPbIE CMBIKAIOTCS Ha
HeOonpo riyoune. Ilo meTpoXMMHUECKMM  XapaKTepUCTHKaM OHHU  HE
OTJIMYAIOTCS MEXK]TY COOOI.

LleHTpanbHBIA MAacCUB MPOCIEKUBACTCA C HE3HAYUTEIbHBIMU MEPEPhIBAMHU,
OoT pynonposiBieHus ['peiizeHoBwit 110 pynomnposiBaeHus Kokzaboit MenHbiid,
bukcupyss Ha 3ToM ywactke Tankynyk-Kapartac-BopiaumHCkyio 30HY TEKTOHO-
MarMaTU4eCcKOil aKTUBU3AIUY.

CnoxkeH  MacCMB  CpPEHE3EPHHUCTHIMU,  HEPaBHOMEPHO3EPHUCTHIMU
TPaHOAMOPUTAMU TJIABHOM MHTPY3UBHOM (pa3bl CIEAYIOLIETO MUHEPATIOTHYECKOTO
coctaBa: miaruokias -50.2%; kammeBwlid mosieBoi mmart - 17%; xBapir — 20.8%;
omotutr — 9.3%; poroas obOmanka — 0.7%; akmeccopubie — 1.2%. Pa3mep
npeo0Iagarmux 3¢peH B mopojae 2-4 M.

IlenTpasbHBIM MaccUB B NIpEAENax 3amagHOM 4YacTH panloOHa IPOPBIBAET
IPaHUTU3UPOBAHHBIE TOPOABI BEPXHETO MPOTEPO30s, CYOBYJIKAHWYECKHE Teia
Kepereracckoii CBUTHI, a B BOCTOUHO BHEps0TCA B TeI0 Kok3abolckol MHTpY3un
KBI3bUIICIMHCKOTO KoMIUIeKca. HOKHBIN KOHTaKT MacCMBa UMEET MajieHue 0JI13Koe
K BEPTUKAJIBHOMY W MPOXOIUT, B OCHOBHOM, 1o KpynHomy (Kockymykckomy)
pasiioMy CeBEpO-BOCTOYHOTO MPOCTUPAHUSI.

CeBepHblii MaccuB oTMeudaercs Ha miomaaun Kaparacckoil Tpynisl
MEeCTOpOXIeHUH, oTaensercs oT LlenTpanpHoro mpoBecoM rinyounoi 500-600 .,
CJIIOKEHHBIM T'PAHUTU3UPOBAHHBIMM TOPOAAMH BEpxXHEro mnpoteposos. Cpenu
nopon CeBepHOro MaccuBa MpeoOiaNaloT TPaHOJUOPUTHI TJIaBHOW (asbl ¢
MUHEPAIBHBIM COCTaBOM: IIIaruokias - 51,9%; kanuesslii moseBoi mmmat — 16.3%;
kBapll — 24.0%; poroBasi oOMaHka — 5.9%; ouotur — 0.9%; akneccopusie - 1%.

Tperpss ¢aza TOmapckoro KOMILJIEKCAa MPEACTaBI€HA MEIKO3ePHUCTHIMU
aTIMTOBUIHBIMU JIEHKOKPATOBBIMU T'PAHUTAaMH, KOTOpPBIE BCTPEYAIOTCS BO BCEX
MacCHBaX B BHJIE MEJIKHUX TEJL.

['panoguoput-iopbupsl KoyHpajackoro komiuiekca (C, - Pjkn), B
OCHOBHOM, ONPEETSAIOT METAUIOTEHUYECKUE W CTPYKTYpPHbIE OCOOEHHOCTHU
Kaparacckoro pyaHoro ys3na. Kak mnpaBuio,5To IMTOKM Trpub00Opa3HOH,
nakkonauToBoi ¢opm (M-Hue Kaparac V), kpynHbie IITOKK ¢ KPYTO MaJar0lIdMHU
koHTakTamu  (M-uue  Kockynyk  IlonmuMeramnudeckuil), KpyToIaJaroliye
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nanikoobpasubie Tena (p-aue Anomanus VI). XapakrepHoit 0COOEHHOCTHIO IMTOKOB
SBJIIETCSI TPUYPOUYEHHOCTh HMX K AanuKajdbHbIM U (JIAaHTOBBIM 30HaM TpYyOOK
Opekunii, OpeKYNEBBIX 30H THAPOTEPMAIBHO-IKCIIJIO3UBHOIO F'€HE3HUCA.

['panouopuT-noppupsl - cepbie, TEMHO-CEPBIE TOPOILI CO CAUBHON MIOTHOM
OCHOBHOW MAaccoil, ¢ BKpalUICeHHMKaMU IUIaruoKja3a, peke KBapua u OMOTHTA,
cocTaBisiroMu 10 20% nopoibl.

['unpoTepmalnibHble U3MEHEHHUsI, KaK MpaBUJIO, OXBATBHIBAIOT BECh IITOK H
IpEeICTaBICHbI OHU NHTEHCUBHBIM OKBapIIieBaHUEM, cepuliuTuianueii. OueHb 4acTo
OTMEYAIOTCsl 00pa30BaHMs TMIIOTEHHOTO TUIICA, AaHTHIPUTA.

Ha onwuceiBaemMon 1muiomaaym JOBOJIBHO IHIHPOKO Pa3BUTHL  AaeYHbIE
00pa30BaHMs KAKCHITATATHHCKOIO0 KOMILIEKCAa pPa3jMYHOTO COCTaBa. JTO -
TPaHUT-IOPPUPHI; TPaHOAUOPUT-TIOPGUPBL;  Penb3uT-nopdupel; aUadA30BBIE;
aH/IE3UTOBbIE U JUOPUTOBBIE MOp(upuTH.. OHU CTPYNIIUPOBAHBI B KPYIHBIE MOsACA
CEBEpPO - CeBEpO-3aIaJHOTO MPOCTUPAHUS U MPOCIICKUBAIOTCS HA pacCToIHUM 10 10
KM.

B crpoenun MecTopoxkaeHHs NPUHUMAKOT, B OCHOBHOM, Y4YacTHe
HHTPY3UBHbIE U CYyOBYJIKAHMYECKHE 00Pa30BaAHUA.

I'panuTonabl MBIHIIYKYPCKOIO KOMIUIEKCA BEPXHEr0 IPOTEpPO30s
MOJIB3YIOTCS.  HAauOOJBIIMM  pPa3BUTUEM UM MPEAONPEACNSIOT  CTPYKTYpY,
MOP(OJIOTUIO M TE€HE3UC MeCTOpOokJeHus. OHU MpPeACTaBICHbl HYBTAKCHUTOBBIMU
TpaHOAMOPUTAMHU, TpaHUTaMu, amdubonuramu, radbdpo-ampubonmuTamMu, B
MEHBIIEH CTENEeHU IUOpUTaMH, OOpa30BaHHBIMU B IMPOLIECCE TPAHUTU3ALUU
T€OCHHKIIMHAIBHBIX OTJIOXKEHUN- 0(DUONIUTOB, TEPPUTEHHO-KAPOOHATHBIX TOPO/I.

B 3amanHoii, ceBepo-3ana HoN YacTsaX MecTOpoxkaAeHHs Ha mtommaau 500x700
M  BBICIAETCS OJOK JBTAKCUTOBBIX aM(puOOIUTOB, rabOpo-ampubdoIUTOB
(HagpyaHas Tona). 3aeraloT OHU B BUJAE KPYIMHOM JIMH3BI CPEIN IBTAKCHUTOBBIX
I'PAHOJIMOPUTOB, CJIOXKEHBI IIJIArHOKJIa30M, aM(puOOJIUTOM (POTOBOM OOMAHKOM),
OMOTUTOM, KBapleM, PyJAHBIM MHUHEpaIOM (B €IMHHYHBIX CIy4asix), alaTUTOM,
cheHom.

2.1.3 TekTOHHKA

TexkToOHNMYeCKHEe HAPYIIEHHS HA MECTOPOXKIACHUM MPOSBICHBI JI0BOJIBHO
HIMPOKO, TpeolianaeT CyOMepUAMOHAIBHOE UX MPOCTHpPAHUE, B OOJBIIMHCTBE
CIIy4aeB OHU COTJIACYIOTCS C OOIIUM MPOCTHPAHUEM IBTAKCUTOBBIX TPAHUTOHJIOB
MBIHIITYKYPCKOTO KOMITJIEKca. B Toke BpeMs, TI0 JaHHBIM TOKYMEHTAIlMN KaHaB U
TpaHIIEeH, YCTAHOBJIEHO, YTO AaMIUIUTYIbl TEPEMENICHHs] 10 HUM COPOCOBO-
CIABUTOBOTO XapaKTepa, HE MPEBHIMIAIOT 1-4 M., 4TO TPAKTUIECKU HE OTPAKAETCS HA
MOP(OJIOTUH PYTHBIX TEII.

Ha nnomaaum wMectopoxknaenus B 1975-81rr. BBINOJTHEH KOMILIEKC
reopusnueckux wuccienopanuii (Kykop M.U. u nap. 1981r.) m-6a 10000,
BKJIIOYAIONIMI B ce0s MAarHUTOpa3BelKy, TpaBUPa3BElKy, 3JIEKTPOPA3BEIKY,
JAHHBIE KOTOPBIX MCIOJIb30BAHBI MPHU COCTABJICHUHM T'€0JOTHYECKON KapThl M-0a
1:2000. B ToXe BpeMsi, BBISBICHHBIE pYyJHbIC TEla HA MECTOPOXKIACHUMU B
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reopU3NUECKnX IMOJISIX HUKOUM O0pa3oM HE OTMEYAIHNCh, YTO HE IO3BOJIAJIO
UCIIOJIb30BATh 3TU JaHHbIC ISl YTOUYHEHUS MOPQOJIOTUU PYIHBIX Teil. B kauecTse
npuMepa B otuére npuBeieHa kapta BII m-6a 1:2000 (wept Ne 24), rne
YCTaHOBJIEHO, YTO OCHOBHbIE aHOMAaJIMM MHTEHCUBHOCTBIO 10 5-8% (ukcupyrorcs
3a mpenenamMu pyAaHbIx Ted, Ha C3 MIIOImaaM W COBMANAIOT C MOJISIMU Pa3BUTHUSA
NOopoJi TOMAPCKOTO M KOYHPAJCKOIO KOMIUIEKCOB, W IIMPOKO pPa3BUTOU
NUPUTH3ALKMEN, CBI3aHHON CO CTAHOBJICHUSIMU UHTPY3HM.

Ilo KJIacCU(pUKAITUU 3aIacoB MECTOPOKACHHUE Kockynyx
30JI0TONOIMMETAIUINYECKUM, Ha OCHOBAHMM JAaHHBIX JOPA3BEIKH, OTHECEHO K 3%
TPYINE CIO0KHOCTH TE0JIOTUYECKOTr0 CTPOEHHUS: «U3 3a OYEHb CJIOKHOIO
T€OJIOTUYECKOTO CTPOCHHUS C PYIHBIMU TEJIaMU, MPECTABICHHBIMI HEOOJIBITUMU
0 pa3MepaM JMH3000pa3HbIMH U IIACTOOOPA3HBIMHU 3aJIeKaMH C HU3MEHYMBOU
MOTITHOCTHIO M HEBBIJIEP)KAHHBIM COJICPYKAHUEM CBHHIIA U ITUHKAY

B pesynbrare mpoBeAEHHBIX I€0JIOrOpPa3BeIOYHBIX pabOT, MECTOPOKIACHHE
OKOHTYPEHO TI0 TPOCTUPAHUI0O M HA DJIYOMHY, HOBBIX MEPCHEKTUBHBIX
PYIOIPOSIBICHUI UM TOYEK MHUHEpajIu3allid He BbIsiBIeHO. Ha sToM ocHOBaHuW,
aBTOpaM OT4Y€Ta HE TMPEACTABISAETCS BO3MOXXHBIM TMOJICUYUTATh M OICHUTH
POTHO3HBIE pecypcbl Kat. P, unu Po. Ha npennaraeMbix npeapiiyliumMu aBTopaMu
(KykoB M. WM. wum jap.) MNOporHo3HbIX pecypcax, TmpoBeaeHHbIMU AQO
«banxamreonorus» paboTaMy HE BBISBIECHO NEPCHEKTUBHBIX Ha MOJUMETAJUIbI
MECTOPOKICHUM.

2.2 I'eostoruveckoe CTpOCHUE MECTOPOKACHUSA

B crpoeHuum MecTOpoXACHHS TPUHUMAIOT, B OCHOBHOM, Y4YacTHE
HHTPY3UBHBbIC U CYOBYJKAHHMYECKHE 00pa3oBaHusl.

I'panuTonabl MBIHIIYKYPCKOIO KOMIUIEKCA BEPXHEr0 IPOTEPO30s
MOJIB3YIOTCS.  HAauOOJBIIMM  pPa3BUTHEM U MPEAONPEACNSIOT  CTPYKTYpY,
MOP(OJIOTUIO M TE€HE3UC MeCTOpOokJeHus. OHU MpPEeACTaBICHbl HYBTAKCUTOBBIMU
IpaHOIMOPUTAMH, TpaHuUTamH, amduboauTamu, radopo-ampuboIUTaMU, B
MEHBIIIEH CTENEeHH JUOpUTaMU, OOpa30BAaHHBIMU B IIpOIECCe TPAHUTHU3ALUHU
T€OCUHKJIMHAJIBHBIX OTJIO0KEHUN- OPUOJIUTOB, TEPPUTECHHO-KAPOOHATHBIX TOPOJI.

B 3ananHoii, ceBepo-3amaaHoi yacTsax MecTopokaeHus Ha momaad S00x700
M  BBIACIAETCS OJOK 3BTAKCUTOBBIX aM(puOOIUTOB, rabOpo-ampubdoInTOB
(HampymHasi TONIA). 3ajJeraroT OHU B BHUJIE KPYITHOM JIMH3BI CPEAN DBTAKCHUTOBBIX
TPAHOJUOPUTOB, CIIOKEHBI TIArMOKIa3oM, aMpubonuToM (poroBoii 0OMaHKOIN),
OMOTHUTOM, KBapIleM, PyJAHBIM MHUHEpPAIOM (B €IMHHYHBIX CIydasx), allaTUTOM,
chenom.

2.3 BemecTBeHHbII COCTAB Py

OcHOBHBIE MHUHEpaJbl Cydb(pUAHBIX Pya: cpajiepuT, rajeHuT, NUPUT, B
HEOOJIbIINX KOJIMYECTBAX - OJeKias pya, XaJIbKOMUPUT, MAPKa3uUT.
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Boeigeneno 4- renepanuu nmupura: ase gopyassie (I u Il) cBs3zanHble
IUTOIIAIHBIM TIpOIieccoM mponumnTu3anuu, BayTpupyasas (1), mocrpyanas (1V),
MeHee pacnpoctpanénnas. s nupura | u |l renepanumii xapakrepHa TecHasi CBsI3b
ero co cdanepuroM, TaK Ha3blBaemas NUPUT-cPaiepuToBasi MHUHEpaIbHas
accormanus. [Tupur Il obpasyer BMecTe co cdanepuToM M, 3aMENIAIOININM HX
TaJICHUTOM, MPOXKUJIKUA CIOXKHOIO TMOJUMUHEPAIbHOIO COCTaBa, CETMEHTHOTO
CTPOCHHUs - arperarbl 3€peH MNUPUTA CMEHSAIOTCS TMOOYEPENHO cdanepuTaMu,
KBapieMm, rajeHuToM. K HUM mpuypodyeHa ¥ MeNbYaililias BKPAIUICHHOCTh
camopoaHoro 3ojnota. [Tuput Il renepanuu BcTpeuaroTcs 31ech B BUAE T'yCTOU
MEJIKO- U MUKPO3EPHUCTON BKPAIJICHHOCTH B 00pa30BaHUSX CaepuTa.

Coaneputr Ha MECTOPOXIECHUU SIBISIETCS Haubosiee pacnpoCcTpaHEHHBIM
muHepanoM. [lo omucanuio aHnUM(OB BBIIEISIOTCS JIBE €r0 Pa3HOBHIHOCTH.
Cdanepur | obnamaer cBETIBIMU BHYTPEHHUMH pediieKcaMu, CBETIO-OypbIMHU,
KEITOBATHIMU TOHAMHU, JUISI HErO XapakKTEpPHO Halu4yue OOJBIIOr0 KOJIMYECTBA
BKJIFOUEHUI MUPUTA, TAJICHUTA, PEIKO XallbKonupuTa u 0nexsoi pyasl. Chaneput
Il obmamaer OypoBaTO-KOPUYHEBBIMH, IO KPAacHBIX, BHYTPEHHUMH pediiekcaMu,
COJICP’)KUT MHUKPOBKIIOUCHHUs TUpPHTA, Xajdbkomuwputa. Ecam s chanmepura
1°" renepauuu HauOojee XapaKTePHbl KBAPL-IUPUT-TAIEHUT-CHAIECPUTOBBIE
MOJIMMUHEpabHbIe TPOXWIKK, TO i chaneputa |l - kBapu-chanepuronsie.
Pazmepsl npoxkusikoB ot 0.2 10 5 MMm. PynHble MUHEpaabl B MEJKHX MPOKHUIIKAX
O0OBIYHO YEPETYIOTCH.

Jlis rajleHMTa XapakTepHa TECHas €ro accouuanus co cgaiaepuToM,
KBapIleM, PEAKO C KAIBIIUTOM. B Mopo/ie TaleHuT MpuypodeH K MEJIKUM TPeInHaAM
U TYCTOTaM B TEMHOIIBETaX, MHOT/a OH HX 3aMellaeT, oOpa3ys KarlieBHUIHBIC
MEJIKO3EPHHUCTHIE BKIIOUEHHS HenpaBuibHOU popmbl pazmepom 1o 0.01-0.2 mm. B
MOHOMHUHEPAJBHBIX arperarax, Win B aCCOLUAIUH CO CcalepuToM, 00pa3yeT MsTHA,
raésna pasmepamu ot 0.3-0.5 nmo 2-5 mm. B momepeunuke. Haumbonee
pacnpocTpaH€HHOM (PopMOil 715 TajleHUTa ABJISIOTCS KBApL-TaJIECHUTOBBIE, KBAPII-
raJieHuT-c(haiepuToBbie MPOXWIKK pasmepamu a0 0.2-0.5, peaxo go 10 MM, He
BbIJIEp>KaHHBIE 10 MOIIHOCTU U MPOTKEHHOCTH.

B otHomenuu k nupury I, Il, chaneputy, raneHuT sABIseTCS 3aMEIIArOITUM
MHUHEPAJIOM.

Bbaexnasi pyna_nMeer Manioe pacnpoCTpaHEHHE, BCTPEUAETCS B aCCOLIMALINU
co canmeputom, KOTOPHIN OHA 3aMelaeT ¢ nepudepun ero 3€peH. B accouuanuu ¢
TaJICHUTOM 3aMEIaeTCs UM.

CamopoaHoe 301010 BcTpeueHo B 13 aanmudax uz 76 (Kykos M.U. u np.,
1981 r.). B Buae TOHKMX MUKPOIUIACTUHYATHIX BKJIIOYEHUW OHO BCTPEUYEHO B
chanepure (7 aHnuMdoB), OTMEUYCHO IO MUKPOITYCTOTaM B iupute (6 aHumdoB),
B CIUWHUYHBIX CJIy4yasx MO TPEIMHAM B Macce THAPOTEPMAIbHO-U3MEHEHHOU
opobl B BUIE KOMKOBATO-U30METPUUHBIX 3EpeH. Pa3mMepbl 30J0THH - OT MUKPOH
10 0.02-0.05 mmM, Gosiee KpymHBIE - B MPOMEXKYTKaX MEXAY 3E€pHAMU MHUPUTA U
raJICHUTa, TAK’KE B MacCe MOPO/IbI.

CepeOpo oTMeyaeTcsi B BUJIE MUKPOBKIIIOUEHHH B cdajepure U rajieHure,
6osee kpymubie (10 0.01-0.03Mm) 3épHa OTMEUAIOTCS B MacCe MOPOJIbI.
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XaJbKOMUPHUT - MAJIO pACIIPOCTPAHEH, BCTPEYAETCS], B OCHOBHOM, B KAUECTBE
IPOJyKTa pacnanaa B cayepure.

Haunbonee pacrnpocTpaHEHHBIMH TeKCTYPaMHM PYA  MECTOPOXKICHUS
SBJIAIOTCS. - BKpaIUIeHHas, TMSATHUCTas, MPOXWIKOBO-THE3M000pa3Has. OHu
XapaKTEepHbI 7151 TUpUTA, canepura, rareHnta. O0pazyroT Kak MOHOMUHEpaIbHbIE
arperaTbl, Tak U B CPaCTaHUSAX HECKOJbKUX PYAHBIX MUHEPAJIOB, B OCHOBHOM 3TO
raJIeHUT-c(haiepuTOBbIC, MTUPUT-CPATEPUTOBBIE CPACTAHUS.

[TonocyaTtass TEKCTypa XapakTEpHU3yeTCs MapajulesIbHbIM pPACIOJI0KEHHEM
MPOXKHUIIKOB U CTPYH pa3HOro coctaBa. MlHOrAa 3Ty TeKCTypy 00yclaBIMBaeT CMEHa
MPOKUIIKOB MUPUTH3AINH TTAPAILICTHFHBIME TIPOKUIKAMU CaTepUT-TAIICHUTOBOTO
COCTaBa.

2.4 MopdoJiorusi pyaHbIX TeJ

dopMa pyJIHBIX T€TT MECTOPOXKICHHUS:

BoigeneHo 5 pyaHbIX Ted: MEpPBOE PyAHOE TEIO COAECPKUT B cebde 75%
UMEIOIIUXCS 3alacoB MecTopoxkaeHus. dopMa pyIHBIX Tell HEOOJNbIIUE 10
pasMepam, MoJIoro3ajeraroliye, miacToo0pa3Hbie 3aJIe’Ku, BRIKIMHUBAIOIIHUECS HA
rryouHax 60-79 M. B kpoBie M MOYBE «30JI0TOCOAEPKAIIMX» PYJ BBIICISIOTCS
NPUMBIKAIONIME K HUM 4YacTH PYAHBIX TeJ, TMOACYUTaHHbIE C OOPTOBBIM
coiep)kaHueM CBUHIA M IUHKa 1%. OTMedaeTcsi HEKOTOpask 3aKOHOMEPHOCTh B
pa3MEIIeHNH YYaCTKOB C MOBBIIMIEHHBIMHU KOHIIEHTpausmMu 3oio0T1a (1-2r/1), oHw,
KaK TpaBWiIO, MPUYPOUYECHBI K BEPXHUM 4YaCTSAM PYIHBIX Tel W, C TIIyOHMHOU
CMEHSAIOTCS. OCMHBIMU  30JI0TOCOJCPXKAIIMMH  pyJaMH, 3aTe€M I[UHKOBBIMHU.
[IpuypOUYE€HHOCTh PYAHBIX TEJN, B OCHOBHOM, K OMpPEACIEHHON MauKe KPEMHHUCTHIX
MOPO/I, CYIIECTBYIOIIAs] BEPTUKAIbHASL 30HAJIBHOCTh, HAIMYNUE BKPAILJICHHBIX,
MPOKUITKOBO-BKPAIJICHHBIXTEKCTYP,KOCBEHHOYKa3bIBa€THACTPATU (D ULIUPOBAHHBI
XapaKkTep OpyJAEHEHUSI.

OcHoOBHBIE MapaMeTpbl U XapAKTEPUCTHUKH BbIIEJEHHbIX PYAHBIX TeJ
MPUBEIECHBI B HIDKECIEAYIOMMX TaOIHUIIaxX:

Tabmuma 1 - I3MeHYnBOCTh TapaMeTPOB PYAHBIX TS IMPH OOPTOBOM COICPKAHUN
3ostota 0.5 /1.

Vron nanmenwus, Hon MontHOCTb, HpouenrHoe
0 rpa Ha, |[lupuna, m. " COOTHOIIICHUE
Ne As. pas. M. 3aI1acoB PYy/IbI
PYIHBIX |[IPOCTHP C
TEN rpaj. VYepe VYep P
oT |10 oT |mo oT |10 MOIIIH
AH €OH.
g 3amnacsl, T.
1 2 3| 4 5 6 7 8 9 |10 | 11 12 13
Oo6mme 3anacel 100/1453534
A. OKHCJIEHHbIE PyabI 41,37/611012.
6
1 186 |17| 30 |3am.- | 180 | 8 | 40 | 26 | 8.7 | 11.2 | 9.4 {98,42/601380.
34 6
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la 3 Bam.- | 30 40 | 14| 21 | 1.8 |1,57/9632
32
b. Cyasduansie pyasi 57,96/842521
1 350 |25| 35 |3am.- [255| 9 | 80 | 44 | 4,8 | 23,0 | 10.7 |97,73/823439,
30 2
2 350 | 0| 45 |3am.- | 150 | 45 | 55 | 50 | 1.3 | 13.5 | 5.8 |2,26/19081,75
23

Tabmuia 2 — Pacnipenenenne cpeTHUX COAEepKAHUHN TOJIE3HBIX KOMIIOHEHTOB B PYJIHBIX TeJIaX IO
6s0kaM, pu 60pTOBOM coziepkanuu 3o1ota 0.3 /1

Conepxanus
Ne KOMIIOHEHTOB
HBIX
IT) Zj Hunk, % Csunern, % 3omnoto, /T |Cepebpo, r/T
oT |/:[o |CpenHee oT |zx0 |Cpe/:[Hee oT |/:[o |Cpe/:(Hee oT |/:[o |Cpe/:[Hee

3anacskl kaT. C1 B KOHTYpE Kapbepa

A. OKucjieHHbIe

pyabI
1 0.30[ 5.40 | 1.06 [0.30[8.95] 1.26 [0.3[9,36] 1.30 [1,26[105.03[14.23
L-1 0.3(363| 148 [0.3[29| 096 [0.34[2.09] 0.94 [1.13[20.33 [9.24
L-7 068 [1.2 |[11.2 |47
L-16 [0.3]056 | 036 |03(363] 155 |[2.81[2.81] 2.80 [1.13]20.33 [9.01

b. Cyasdugnsbie
PYAbI
1 0.30{ 7.71 | 161 |0.30{8.52| 1.26 |0.3|7.57] 1.03 |1,15|109,35(18,30
L-1 1.00| 3.8 095 |03|29| 096 |0.3|1.83] 0.59 [2.09| 31.9 | 9.63

Brinenennbie pyHble Tela XapaKTEPU3YIOTCSl TOCTETIEHHBIM YMEHbIIIEHUEM
COJICP’)KaHUUM TIOJIC3HBIX KOMIIOHEHTOB C TJIyOMHOHM, TpaHMIbI MX HEUETKUE U
OTIpeeIIAIOTCS MO JTaHHBIM orpoOoBaHus. B koHType OanmaHcoBbIX 3anmacoB Katr.Co
YCTaHOBJICHO BCETO JIUIIb JBa cI1a00 MUHEPAIN30BAHHBIX MHTEpPBaja MOIIHOCTHIO
Oonee 3 M. BKIIOYaeMbIX B MOJCYET 3aaCOB C OTCTYIUICHHEM OT KOHAULUH (p.J1. 1,
ckB.14, unr. 21.0-27.0; p.1. 11, ckB.43, unt.32.4-37.2). B mnpouecce OypeHus
3aKapCTOBAaHHBIX YYaCTKOB HE BBISIBJICHO.

Kpome, oCHOBHBIX (LIMHK, CBHMHEL, 30JI0TO) MOJIE3HBIX KOMIIOHEHTOB, Ha
MECTOPOXKIACHUH TMOMYTHO MOJCYUTAHBI TOJBKO 3amackl cepedpa. [lo maHHBIM
MPEAbLAYIIUX HCCISA0BaHUM, TTOATBEPKAEHHBIX OypeHueM ckBaxxuH 44-1", 50-T’,
collepaHusi BUCMYTa, KaJIMHUs, MEAU HE3HAUYUTEJbHO MPEBBIAIOT KIApKOBBIE
3HAQUYEHMs] W  MPAKTUYECKOTO MHTEpeca He MpeAcTaBisioT. bypenuem
ruaporeosiorndeckux ckBaxkuH (2001r.) ycTaHOBIEHO, YTO MaKCHUMaJIbHOE
conepxanue Bucmyta coctaisitor 0.01% (1 mpoba); kagmus - 150r/T (1mpoba),
coaepxanust meau koseomoTcs B mpeaenax 0.004%-0.08%. U3 Bpeanbix npumeceit
B HE3HAUUTENbHBIX KOJIMYECTBAX B pyAax MPHUCYTCTBYeT: cypbma - a0 0.002%,
collepikaHusl MbIlIbsika KojeOmorcss B mpeaenax <0.01% - 0.06%), topuit -He
0oOHapyKeH.
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2.5 TexHoJIOTMYECKHUE TUIIBI PYA

Ha MecToposxaeHun BbIAEISIOTCS 1B MPUPOIHBIX U TEXHOJIOTHYECKUX TUIA
pya: cyabduaHbie (IEpBUYHBIC), OKUCICHHBIC U CMEIIIaHHbIE (TIEPEXOIAIIEH 30HbI).

B nepBUYHBIX pyJax xapakTep pyIHONM MUHEpaIU3aluu MPEUMYIIECTBEHHO
MPEICTABIICHA MPOKUIKOBAHUEM OT HUTEBHIHOW MOIIHOCTHIO 10 10 cM, Takxke B
BU/JIC THE3/] ¥ BKPAIUICHUH OT TOHKO JI0 CPEIHE3CPHUCTHIX.

['maBHBIMM MUHEpaAJIaMU SIBJISIOTCS TAJICHUT U C(haNEepPUT, TAKKE MUPUT, TaK
KaK 30JI0TO PacCIoJIOKEHO B KyOMYECKOM CeTKe mupHuTa. PacmpocTpanenue nupura
HE3aKOHOMEpHAS C PYJHOW MHUHEpanu3anuen. B OKHCIEHHBIX pyaax B OCHOBHOM
HAOMIOMAeTCsl  CUJIBHOE  OJXKEJIE3HEHHWE TMpEJCTaBICHHAs  JMMOHUTH3ALUCH,
OCHOBHBIM MHUHEpaJT OKHUCIEHHBIX pPyJ BTOPUYHO H3MCHCHHBINH TajleHuT. B
CMEIIaHHOM pPYyJIe MUHEpaIN3alvs Mpe/ICTaBlieHa CPEHE OKUCICHHBIM TaJICHUTOM
u chanepuroM. OCHOBHBIC HEPYIHBIC MHUHEPAIbI: KBapIl, CEPHIIMT, BTOPHUIHO
HU3MEHEHHbIEe (pepoMarue3uasl (rOpHOJICH T, MUPOKCEH ), MIaroKJIas.

N3 0CHOBHBIX KOMIIOHEHTOB B PYyJIaX COAEPKATCA 30J0TO, CEpedpo, CBUHEL U
IIUHK, JPYTUX MOMYTHBIX KOMIIOHCHTOB W BPEIHBIX NMpUMeEcel HET (CoaeprKaHus
OCTaJIbHBIX KOMIIOHEHTOB (DOHOBHIE).

2.6 KauecTBeHHAas XaApPaAKTEPUCTHKA U TEXHOJOITHNYECKUE CBOMCTBA pPyYAaA

Ha MecTopoaeHUN BBIIEISAIOTCS J1Ba PUPOJIHBIX U ITPOMBILUICHHBIX THUIIA
PY/l: OKUCIIEHHbIE, CMELIIAaHHBIE U CYJIb(UIHBIE.

OxucIIeHHBIE PYyIbl PAa3BUTHI B IPUITOBEPXHOCTHOM YaCTH BCEX PYIHBIX TEIN.
B 3aBucumoctu ot penbeda, rimyOruHa 30Hbl OKUCIEHHUS COCTaBISAET OT 25 110 38 M,
cpenssst 30 M. K OkuCeHHBIM py1aM OTHECEHBI PYIbI C COJIEPKAHUEM CEPBI MEHEE
0.2% (untepBan rimyoun 0-15 m).

[lepexo OKMCIEHHBIX Py B CyJb(QUIHBIE HOCUT IMOCTENEHHBIN XapakTep B
BEpTUKAIBHOM auana3oHe 10-15m. MoOmHOCTh CMEIMIAaHHBIX Py BapbUPYIOTCS OT
Im o 20m.

MuHepaIbHBIA 1 XMMUYECKUI COCTAB Py B OCHOBHOM H3Yy4Y€H €IIE B IEPUOJL
1975-1981 rr.; B 2000-2001 Trr. mpoBeneHO JOIMOJHUTEIBHOE H3yYCHHUE
BEILIECTBEHHOI'O COCTAaBaA.

[To merporpadguueckuM JaHHBIM 30JI0TO W CEPeOpPO TECHO CBSI3aHO C
OCHOBHBIM MUHEpAJIOM IIMHKA — casnieputoM. Takke 30J0TO BCTpeUaeTcsl B BUJIE
BKpAIUICHUH B KOPPO3UPOBAHHBIX KyOMUECKMX KpucTamiax mnuputa. Huke
MPEACTABIIEH  MHUHEpalbHBII  CcOCTaB  pyd  MecTopoxaeHus  Kockynyk
30JI0TOTIOJIUMETANTNYeCKui. (Tabnuma 3).

Tabmuma 3 - MuHepadbHBIH COCTaB  pyd  30JO0TONOIMMETAIUITMUECKOTO
MecTopoxaeHusa Kockynyk
I'maBHbIE Bropocrenennsie | Penkue BeceMma penkue
1 2 3 4

[lepBUYHBIE pyAHBIE MUHEPAJIbI
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I'anenur [Inpur MonubaeHuT XaIbKONIUPUT
Cdaneput [TupoTun ApceHonupuT
['uneprexHHbie pyaHbIE MUHEPAIIbL
JIumoHHUT I'anenur Ccdanepur CMHUTCOHHUT
[Tuput
Hepynuble MuHepassl
KBapn Cepunuut MyckaBur
INopGneny Xnoput
IInarnokmas | Kansuur
KIII
PennkroBble (OCTaTOYHBIE) HEPYIHBIE MUHEPAIIbI
[Inarnokna3 | buorur
IInpokcen
2.7 I'maporeosiornyeckue 0COOCHHOCTH MECTOPOKIACHUS
CoBpemenHass ruaporpaduyeckass ceTb B palloHE MECTOPOKIACHUS

OTCYTCTBYET, KpOME BECEHHET0 neproaa. Koo sl ¢ mpecHoi BOAON OTCYTCTBYIOT,
MOYTH BCE OHHU BBICOXJM WJIM 3aCOJCHbI W JJI1 HCIOJb30BaHUSI B KadyeCTBE
TEXHUYECKON U MUTHEBOW BOJIbI HE ITPUTO/THBI.

Ta6J'II/II_Ia 4- KOOpI[I/IHaTBI THAPOrCOJIOTrTMYCCKNUX CKBAXKHMH

CkB Neo MecTHas cucrema KOOpJAUHAT AOcomroTHasT OTMETKa
CKBAXKHH, M
X Y Ha6c
KOS-DD-IG-YPb |412330.6762 | 5164713.2520 388.48
KOS-DD-1G-2 412333.6348 | 5164826.348 389.86
KOS-DD-1G-1 412329.3966 |5164736.9916 388.81

[Io pe3ynpTaTam BH3yaJdbHBIX HAOMIOACHUN, OYpOBBIX M  OMBITHO-
(GuUIbTPAIIMOHHBIX paboOT B pa3pe3e BBIAEICH OJUH BOJOHOCHBIM TOPHU30HT,
IIPEACTABICHHBIA 30HOW OTKPBITOM TPEUIMHOBATOCTH I'PAHUTU3MPOBAHHBIX
MeTamMop(puIecKux mopoj1 BepxHero nporeposos (PR3m).

['panuTH3npoBaHHbIE MeTaMOp(UUECKHE MOPOAbl BEPXHETO MPOTEPO30S] —
MBIHITYKYPCKOTO ~ KOMIUIEKCA, TMPEICTaBICHBl JBTAKCUTOBBHIMH  TPaHUTAMH,
IpaHOAMOpPUTAMU, TUOpUTaMU, ampudouTamMu, rabopo-ampudoIUTaAMU.

[Topompl BOIOHOCHBI TMpefenax 30HbI BBIBETPUBAHUS W B 30HAX
TEKTOHMYECKHUX HapylieHuii. OOBOIHEHHOCTD MOPO MPOCIICKUBACTCS Ha TIIyOUHY
10 40 - 50 m. IlomzemHBbIE BOJABI MMEIOT CBOOOJHOE 3€pKajio, 3ajieraroliee Ha
rryouHe 5.48-5.66M. OCHOBHYIO POJIb B MUTAHUH TIOJI3EMHBIX BOJI UTPAIOT OCAKU
3MMHE-BECEHHETO NIEPHO/JIa.

B pesynbpraTe mpoBeNEHHBIX ONBITHO-(QMIBTPALMOHHBIX PabOT U pacyeToB
OBbLIO BBIICHEHO, YTO BOJJOHOCHBIN TOPU30HT SIBJISIETCS OE€3HATIOPHBIM U JAIOT SICHOE
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MIPEICTABIICHUE O HEPABHOMEPHOM BOJOOOMIBHOCTH BCKPBITHIX MOPOI. Pe3ynbTaThl
ONBITHO-(PUIIBTPAITMOHHBIX PA0OT MPHUBEIEHBI B (Ta0MIA 5).

Tabnuua 5 - Pe3ynbTarhbl ONBITHBIX THAPOTEOJIOTHYECKUX padOT MO CKBAKUHAM

CkBaxxnHa Ne Cratuctuueck | [lonmxkenue | JleOut VY nenpHbIN
Ui YpOBEHbB | YPOBHS BOJIbI | CKBOKHHBI IeOUT
Boabl (Her), M | (S), m IIPU OTKAYKE | CKBAYKUHBI

(Q), am3/cex | (q), am3/cex

KOS-DD-IG- 5.48 18.98 0.83 0.044

VPb

KOS-DD-I1G-2 5.66 39.34 0.32 0.0081

Cpen.3Hau.: 5.57 29.16 0.57 0.026

JeOuT — Mpon3BOAUTEIIBHOCTh CKBAKUHBI.

VYaenvHblil 1eO6UT — BOAONMpHUTOK B CKBaXMHY HA OAMH IMOTOHHBIA METP
NOHM>XEHUS (BOJI0OTaya C BOJIOHOCHOTO TOPU30HTA B CKBAKUHY) IPU OTKAYKE.
Cratnyeckuili ypoBEHb BOJBl — YCTAHOBUBIIWKCS YPOBEHb BOJBI B MOMEHT
BCKPBITUSL BOJOHOCHOTO TOPU30HTA, YCTAHOBUBIIIETOCS B CKBaKUHE (B COCTOSIHUU
MOKOS).

IloHn)KeHne — NMOHMKEHHE YPOBHsS BOJbI B CKBAKHHE OT CTATUYECKOIO
YPOBHS B MOMEHT OTKAaYKH BOJIBI.

2.8 Pa3Be1aHHOCTb MECTOPOKIEHUSA

VYuyacrok Kockyayk 3omorononumeraminiyeckuii B Kaparananackoi odmactu
BbIsIBJICH B 1958 rony Karbapckoit mapTuei.

['eonoropasBeiouHbIe pabOTHI MPOBOUIIUCH B UETHIPE ATAIA.

B 1 sran (banxamickas ['PD) reosornyeckoro HM3ydeHUsl MNPOBOAMINCH
noucku macirada 1:50 000 u 1:10 000, B 3TOT )€ nepuoj ObLI0 MpoOypeHo 385
MIOT.M. Pa3BEIOYHBIX CKBAXKUH.

B pesynbrate ObulM BBISIBIEHBI W yTouHeHb OA3 CBHHIIA M IIMHKA, JaHa
OTpUIlaTEIbHAS OLIEHKA OOBEKTY.

2 sran 1975-1981 rr. (banxamickas ['PD) reosiorn4eckoro W3y4dyeHHUs —
noucku macmraba 1:10 000 ¢ mpoxoakol KOMILJIEKCa TOPHBIX BHIPAOOTOK Ha
MOBEPXHOCTHU U OypeHUEM Pa3BEIOYHBIX CKBAKUH, B PE3YJIbTATE ITPOBE/ICHA OIICHKA
MECTOPOXKACHUS 10 TIIyOuHbI 160 M.

3 aran B 2000-2001 rr. TOO «I'PK «Hypaayner» 10nOJIHUTENBHO OPOUIEHO
2833 M® kaHaB 10 PyAHBIM TelaM; IPOOYpeHbI 2 BEPTHKAIbHBIE CKBAXKUHBI S0
NOT.M. JIJIi OTOOpa TEXHOJOTMYECKON MpOObI M3yYEHHUS THAPOTEOJOTHYECKUX U
WHKEHEPHO-TEOJOTUYECKUX OCOOCHHOCTEW; BBIMIOJIHEH MOBAapUAHTHBIA MOJCYET
3amacoB, cocTaBiieHo TOO KOHAMIMN M MOJCYUTaHbl OalaHCOBBIE 3amachl
kateropuu C, B ciaeayronmx koauuectBax: pyaa — 397.0 teic.T, cBuHel — 9865 T.,
UHK — 7441 T., cepedbpo -10315 kr. u 30510T0 — 714 KT, IpU CPEAHUX COJIEPKAHUIX
-2.48%, 1.871/T COOTBETCTBEHHO.
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4 stan B 2021-2022 rr. TOO «Ep-Tait». ['eopusnueckue paboTsl ObLIH
npoBesieHb! ¢ 25.09.2021r. mo 26.09. 2021r. Ha yyactke «Kockyayk», B o0beme 4,0
nor.kM, ¢ mnoctpoenueM SRTM wmopeneit U OECKOHTAaKTHBIM JIUIMOJBHBIM
anekTponpoduiaupoBanueM  MmetogoM BUOP-1.  PaGoTrhl  BBINOJHEHBI B
cootBeTcTBUM ¢ JloroBopom Nel5/2021-8 ot 14 centsa6ps 2021r. moapsaHon
komnanuen OO0 «I'eo/[xeT DkcropeeH».

C 17 mapra no 20 mast 2022 roja ObLJI0 MPOBEICHO MOUCKOBO-OIIEHOYHOE U
3aBEpPOYHOE OypEeHHE, a TaK K€ MHIKEHEPHO-TEOJIOTHUECKUE U THAPOTCOJIOTUIECKUC
paboTel o0uM 06bemMom 2741.3 mor.M. Bece ckBaskuHbI TpOoOYpPEHBI 10 BBIXOA U3
MUHEpaIN30BaHHBIX 30H. ['eosioropasBeoyHasl ceTka Mo MECTOpPOXKIeHUuro 25%50
M. PaGoTel BeIOHEHBI B cooTBeTcTBUM ¢ JloroBopom Ne 08/22 ot 1.03.2022 r.
Mexay TOO «Ep-Tait» u TOO «Anmatsil eolleHTp».

C 28 anpens mo 18 mas 2022 roga Obuta mMpoBefeHA MPOXOJKa KaHaB.
JlokyMeHTaIusi 1 onpoOoBaHKUE KaHaB Hayajaoch 16 Mas. O0mmii 00beM MPOXOIKH
KaHaB cocTaBui 2162 mor.M. PaGoThl ObUIM BBINOJHEHBI COOCTBEHHBIMU CHJIAMU
TOO «Ep-Tai».

C 6 aBrycra 1o 26 asrycrta 2022 roma nposeneno RC Oypenue B o0neme 50

ckBaxuH (2 550 mor.M.), mo cetke 25*15m. OO1ee KoJIMYeCTBO MPOO COCTABIISAET
2712 mir.
N3 nux: 2 549 psapoBeix npoO, 81 Onanka u 82 ayOnmkatoB. PaGoTsi

BBITIOTHEHBI ToApsimHor KoMmmanuein TOO «WellDrill» Ha ocHOBaHWHU JOTOBOpa
Ne48/22 ot 13.07.2022r.

CBCI[CHI/IH 0 CTaHHﬁHOCTH HN3Y4YCHUA MCCTOPOKIACHHA IIPUBCICHBI B Ta6JII/II_[e

6.
Tabnuna 6 - O6bEMbI 0CHOBHBIX BUJI0B ['PP o nepuogam

I"oxpr Buaw padot
Opranus A AbLD I'ny6

npoB | Crangusa | I'eodusu | [loBepxu
anus nHa

eneH | pabot, |d. OCTH. Bypen
IPOBOAU passe | [Ipumeuanue

ust MAacIlITa | UCCIEAO0B | TOPH. ue, 1.
BIIIAs JIKH,

paGo |0 Y BBIPabOT | M
paboThI M

T MacmrTad | Ku
Karbapcka | 1958- | [Toucku BrisB. Opeoibl
aT®I | 59rr. | 1:50000 | VIM-MP | kamassr ) - ] Pb, Zn
Banxamck | 1961 i i 385.0 i Jana  otpwmir.
ags I'PD I. /! ' Orenka
Banxamck | 1959- — I'X, MP,| i i Vrounena OA3
ag I'dPD 62 1T. 1-10000 OP, I'C
Banxamck | 1975- | I[lomckn |I'X, MP, | xaHaBsI, 27543 | 1600 IloacunTannl
as ['PD 8lrr. | 1:10000 |DOP,IC mypdsl ' ' T'€0J1.3a1machl
TOO IPK | 2000- Jopa3Be KaHaBEl - %g‘;aBHeH

H”y prayn | 2001 Ka i 2832.7 M3 80.0 I IOJICY.3aIl. Oall.
€T IT.
pya kar.C2
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i 3P’
g{? Ep- 15021, HOPASBA | 1110000 | - 345.7
" K 1:5000

Cocrasien
T30 C
MOJICYETOM
3aIacos,
NEPEBECTH Py
kateropuu C2 B
kareroputo C1

120

2.9 3anacvl mecmopoosicoenusn

IToncyér 3amacoB 30J0TONOJMMETANIMYECKUX PyHA IpousBoauica nmo bM

WHTEPIIOJIUPOBAHHOM € YY€TOM JAaHHBIX TE0JOTHYECKOM pPa3BEIKH.
IIOJIyYEHHsI CHpaBOK II0 bM HHTEpNOIMpOBaHHONW METOAOM
cBOoJHAag TabiauIa

COCTaBJICHA
IMPHUHAIJIC)KHOCTH.

jarmacoB 110 TuHUIIaM

[Tocne
IDW2, Onia
pya u OamaHCOBOH

Tabnuua 7 - 3anacel 30J0TONOIMMETAININYECKOT0 MecTopoxkaeHuss Kockynyk mo
cocrosuuio Ha 01.01.2026r., yrBepkaennbie B 'K3 PK Ilpotokon Ne 2513-22-V ot

02.01.2024 r.
banancoBbIe 3anacel 1o | 3abalaHCOBBIE
Mokasarem En. KaTeropuu 3anacel (351
U3M. KOHTYPOM OTKPBITOM
Cy
OTpabOTKN)
1 2 3 4
Bcero mo MecTopoxaeHUIO
Pyna TBIC. T 274.03 1.8
30J10TO KT 170.71 3.24
Cepebpo T 7.282 0.04
CBuHel TBIC. T 4.230 0.03
0070309 TBIC. T 6.182 0.03
CopeprkaHue 30710Ta /T 0.62 1.8
Copeprxanue cepebpa | /T 26.58 0.02
ConepxaHve CBUHIIA % 1.54 1.48
Copnepkanue 1UHKA % 2.26 1.59
1. OKUCIEHHBIE PY/bI
Pyna TBIC. T 0.40 0
30J10TO KT 0.14 -
Cepebpo KT 7.30 0
CBuHen T 4.34 0
[Muuk T -
CopnepxaHue 30J10Ta r/T 0.36 -
Conepxxanue cepedbpa | /T 18.14 0
Copnepxanue ceuaa | % 1.10 0.26
Cojnep:xaHue UHKA % -
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2. CynbbuaHbie pyIbl

Pyna TBIC. T 273.63 1.8
30710TO KT 170.57 3.24
Cepebpo T 7.275 0.04
CBuHel TBIC. T 4,226 0.03
0070308 TBIC. T 6.182 0.03
CopeprkaHue 30710Ta /T 0.62 1.8
Copeprxanue cepebpa | /T 26.59 0.02
ConepxaHue CBUHIIA % 1.54 1.48
Conepxanue UHKA % 2.26 1.59
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PA3JEJI 3 TOPHASA YACTD
3.1 CoBpeMeHHOE COCTOSIHME TOPHBIX padoT

OTpaboTKka OCTAaTOK pPyIbl 30JO0TOMOJMMETAIUTMUYECKOTO MECTOPOXKICHUS
Kockynyk mnanupyercs ¢ 2026 rona.

MakcumaibHas riryOuHa mpoeKTHOro kapbepa pocturaet 200 M (oTMeTKa JTHA
kapbepa +200 M), k03P HUIIMEHT BCKPBIIIN 3a MEPUOJ] OTPAOOTKH YTBEPKAEHHBIX
3amacoB cocTasisier 58.63 M%/T. IlapaMeTphl Kapbepa 10 MPOEKTY IPHUBEIEHBI B

(Tabauie 8).

Tabnuna 8 - OcHOBHBIE TapaMeTPhl Kapbepa Mo MPOEKTY pa3zpaboTKu

HaunmenoBanue nokasareneu Ennauna namepenus | [lokaszarenn
Pa3Mephb! kapbepa B MIaHe: 10 BEPXY | M X M 560x536
1o JTHY M X M 144x115
ITnomanp Kapbepa KB. M 247 564
MaxkcuMmasbHas r1yOnHa M 200
VYTIIBl HAKJIOHA YCTYyIA rpaj 65
O0beM TOpHOM Macchl B KOHTYpE

Kapbepa Hap2026-2029 IT PP rwre v 16153.2
ITotepu pybl % 4.0
PazyboxxuBanue pyabl % 14
DKCITyaTallMOHHBIE 3aMachl PYIbI TBIC. T 274.03
O0BEM BCKPBIIIH TBIC. M° 16 067.1

Ha xapbepe mnpuHATAa TpPAaHCHOPTHAs CHCTEMa pa3pabOTKU: BCKPBIIIHBIC
HOpOJbl TMEPEMEIIAlOTC BO BHEIIHHE OTBAJIbl M3 Kapbepa aBTOMOOMIBHBIM
TPAHCIOPTOM, pyJa aBTOMOOWJIBHBIM TPAHCIOPTOM MEpeMEIaeTCcs] Ha PYAHbIHI
CKJIaJ] PACIOJIOKCHHBI Ha OOpTy MPOEKTHOTO Kaphepa, naajee pyna Oyner
TPAHCTIOPTUPOBATHCS 10 cOOCTBEHHOM oboraTtutenbHoil padbpuku TOO «Ep-Taii»,
pacnosioxeHHoi B ropoje [Ipuosepck.

3.2 BoiOop cnnocoda pa3padboTKu MeCTOPOKIEHUSI

Mecrtopoxnenne Kockyayk 30J0TONOIMMETAINIMYECKUI pacrojaraercsi B
HecelicMoonacHOM paiioHe. CompenenbHblii pefibed HCKII0YaeT BO3MOXKHOCTH
BO3HUKHOBEHHUS CeJIeBbIX MOTOKOB. [lopoawsl W pyabl HE paguOaKTUBHBI U HE
CUJIMKO300MAaCHbl, pPyAbl HE CIEXKUBAIOTCA M HE 00JIaJaloT CHOCOOHOCTBIO K
caMmoBo3ropanuto. Ilnomaau nis pasMmenieHuss 0ObEKTOB MPOU3BOACTBEHHOIO U
KUJTUITHO-OBITOBOTO Ha3HAYEHHUSI, a TAKKE OTBAJIOB BCKPBIIITHBIX MTOPOJI BHIOPaHBI
Ha Oe3pyaHbIx Tepputopusx. I[lpu BbIOOpE IUIOMAAOK YYTEHBI TPAHUIIBI
B3pPBIBOOMACHOM 30HBI TIpH Tpou3BoicTBe bBP B kapbepe, ocobennocTr penveda u
mpeo0IaIaroNiero HampaBJIeHUs BETPOB MPH Pa3MEIICHUM KUJIUIITHO-OBITOBBIX
00BEKTOB OTHOCUTEJILHO MBUIAIINX (Kapbep, OTBAJbI, CKIa PY/Ibl).
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Bwmemaromire v pyJjoBMEIIAIONIUE TOPOIbl XapaKTEPUZYIOTCS YMEPEHHBIMU
M0 BEJIWYMHE IPOYHOCTHBIMH XapaKTEPUCTUKAMHU O€3 3aMEeTHON aHW30TPOIUU
CBOMCTB.

B macrosimielt pabote ompenesieHbl ONTUMAJIbHbIE TPaHUIBI OTKPBITHIX
TOPHBIX PaboT Kapbepa. B pe3ynbTaTe IeTaTIU3UPOBAHHOIO TEXHOJOTHYECKOTO
aHaji3a M SKOHOMMYECKHX pPacdyE€TOB BHIOpaH BapHaHT OTPAOOTKU Kaphepa 0
otMeTku +200 M, CO BCKPBITHEM CKOJIB3SAIIUMH Che3JaMU MO IOTr0-BOCTOUHOMY
6opTy, uMeromuii ko> uIrenT Bekpeiny Ha nepro 2026-2029 rr. 58.63 m3/t.

3.3 I'pannnsl 0oTPadOTKH M NapaMeTpbl Kapbepa

J7is oTpabOTKU OCTABIIMXCS 3aMIaCOB ¢ MAKCUMaIbHO-BO3MOKHOM MOJTHOTON
BBIEMKH PacCMAaTPUBAIMCh HECKOJBKO BapHaHTOB KOPPEKTHUPOBKU TPaHUIL
OTKPBITON OTPAaOOTKH.

YuuThIBash XapakTep MPOCTPAHCTBEHHOTO PACHpPEIENICHUs 3amacoB Pyl B
KOHTYpE Kapbepa, a TaKXKe MPUHATYIO CTPYKTYPY KOMIUIEKCHOW MeEXaHU3aIlHH,
KapbepHOE TMoJjie OyIeT BCKPBITO CHCTEMON BHYTPEHHHX CKOJIB3SIIIMX CHE3I0B B
npenenax padoueidd 30HBI KapbepoB g0 ropum3oHTa +200 M. Ilo Mepe pa3BuTus
pabodeil 30HBI KaphepOB UYaCTh YCTYNOB YCTAHABIMBAETCS B MPEACIbHOE
MIOJIOJKEHUE.

MecTonookeHHe YCThs KaMUTAIBHOTO Che3/la Ha oTMeTKe +395 M BbIOpaHo
¢ yu€TOM MOHMKEHHOTO pefbeda MOBEPXHOCTH, a TAKXKE C YUETOM PacoIOKEHUs
PYIHBIX CKJaJ0B U OTBajoB mopoa. [lapaMerpsl 371eMEHTOB TpacChl MPHUHSTHI B
COOTBETCTBHUU C HOPMaMH TEXHOJOTUYECKOTO MPOCKTHUPOBAHUS W TapaMeTpaMu
aBTOCAMOCBAJIOB:

- IIUPUHA CHE3/I0B MPHU JBYXIIOJOCHOM JIBUKEHUHU 14 M;
- IIUPYHA CHE3/0B MPHU OJHOMOIOCHOM JBIKEHUU 1 M;
- POIOJIBLHBIN YKIIOH Che370B 4,6 Tpaaycos;

Ha pucynke 2 mokasaH Kapbep B KOHEYHOM KOHTYpe Ha MOMEHT OTpabOTKU

3amacoB HIkHero ropu3oHTa +200 m B 2029r.

[[[{f

Pucynok 2 - KouTtyp kapbsepa Ha KOHEIl OTPaOOTKH.
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O6mas jyHa Tpacchkl oT 3a60s Ha otMeTke +200 M 70 BhI€37a U3 Kapbepa
cocTasisgeT 2 499 m.

[IpoBeneHNE CHE3I0B MPUHUMACTCS CIUIOMIHBIM 3a00€M THAPABIMYECKAM
HKCKaBaTOPOM THIIa OOpaTHas MEXaHWYeCKas JioraTa C HIDKHHM YepIaHueM C
MOTPY3KOH B aBTOCAMOCBAJIbI Ha YPOBHE ITOJOMIIBEI TpaHIIeH. [ CTpOoUTeIhCTBA
ChE37I0B TPUHUMACTCSI TO KE OOOpYyIOBaHHE, KOTOPOE WCITONB3YEeTCS IS
MIPOU3BOJICTBA BCKPHIIIHBIX pabOT HA Kapbepe.

3.4 IloTrepu n pazy0oxxkuBaHue. JKCIIYATAIHOHHBIE 3aNIACHI 110 TOPU30HTAM

[Tpu pa3zpaboTke MECTOPOKACHUS OTKPBITHIM CIIOCOOOM OCHOBHBIMH BHIaMU
NOTEPh U pa3zyO0KUBaHUSI PyAbl, OJIJIEKATIMI HOPMUPOBAHUIO, SIBIISIOTCS IOTEPU
U pa3zyOoxkuBaHue, oOpasyloumecs Mpu J00blYe B MPUKOHTYPHBIX 30HaX U Ha
KOHTaKTaX pyJbl C TOPOJAHBIMU MPOCIOSIMH, HE BKIIOYEHHBIMU B MOJCYET 3a11acoB
(MomHOCTBIO OoJiee 10 m).

HopmaTuBHBIE 3HAUYEHHS HKCILTyaTAlIMOHHBIX MNOTEph (MpU SKCKABalUH,
NOTPY3Ke, IPU TPAHCTIOPTUPOBKE, NMPHU B3PBIBHBIX pad0Tax U Mp.) IPUHUMAIOTCS Ha
OCHOBAHMM CTATUCTUYECKHX JAHHBIX M B COOTBETCTBUM C PEKOMEHAALMSIMU
«OtpacneBoil UHCTPYKUMHU MO ONPEAEICHUIO, HOPMUPOBAHUIO U YUYETY NOTEPh U
pa3yOoKMBaHMsI Ha MPEANPUATHSAX LBETHOW METALUIyprUn», a TaKkKe C y4ETOM
HPKOHOMHYECKHUX IT0KA3aTENIEN JaHHOIO ITPOEKTA.

OCHOBHBIMU KPUTEPUSIMH JJI1 0O0CHOBAHUSI OTEPH MOJIE3HOIO HCKOTIAEMOTO
SBJISFOTCSL:

" JIeMCTBYIOIIME ITApaMeTPbl KOHINLNN;
" [IapaMeTpbl BBIEMOYHOW €IMHULIBI.

N3meHunBOCTH YCHOBUU 3aJIeraHus [10JIE3HOTO HCKOITaeMOTI0
MecTopoxaeHUsT KoCKyyK 30710TONOIMMETAIUIMYECKUI B TPaHHIIaX Kapbepa Kak B
IJIaHe, TaK U Ha TIIyOMHY Ipenonpeneisier HeoOX0AUMOCTh PUHATUSL B KaUECTBE
BBIEMOYHOMN €JUMHULBI CJION PYAHOU 30HBI MOIIIHOCTHIO PABHOW BBICOTE TOOBIYHOTO
yctyna 10 m. Takoil moaxojd K ONpeeeHUI0 HOPMATUBOB MOTEPh 00ECIIeYMBAET
HauOOJBIIYI0 TOYHOCTh PE3YyIbTATOB PACUETOB U MX MPAKTHUUECKYIO MPUTOTHOCTD
HE TOJBKO Ha CTaJAMU MPOEKTUPOBAHMS, HO U HA CTaAWU AOOBIYHBIX padOT mpu
O0TpabOTKeE 30H KaphEePHOTO MPOCTPAHCTBA B MPOIECCE IKCILTYaTAIIHH.

[TapameTpsl PU3NKO-MEXaHUUYECKUX CBOMCTB Pyl U KOHIUILIUNA MPUHATHI HA
OCHOBaHUU YTBEPXAEHHBIX mpoTokojoM ['K3 PKNe2513-22-V ot 20.12.2022 .
3aMacoB IOJIE3HBIX UCKOIMAEMbIX Ha MECTOPOKICHUU.

[ToTepu moNE3HOr0 KCKOMAEMOT0 Pa3AESAI0TCS Ha ABE TPYIIIbI:

" [IOTEPH MOJIE3HOTO UCKOMAEMOI'0 B MAaCCHUBE;

" TOTEpPU OTAEIEHHOIO OT MaccuBa (OTOUTOrO) MOJIE3HOIO0 MCKOMaeMoro (mpu
NOTpy3Ke, TPAaHCIOPTUPOBKE, IIPU OYPOB3PHIBHBIX pabOTax M Ip).

[Totepu u pa3y0okuBaHHE MOJIE3HOTO MCKOIIAEMOT0 B MAacCHUBE 3aBHUCST OT
JUIMHBI KOHTAaKTa MEXIy PYIOM U IOponou. [l mpoBeneHus pacdy€roB NPUHATA
JUCKpPETU3alsl MaTPUYHOM TE€OJIOTUYECKOW MOJENH C Pa3MEPOM E€IUHUYHOIO
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o0Bpéma 2x2x2 M. Takasi cTeneHb AeTaau3aluu, ¢ OJHOW CTOPOHBI, COOTBETCTBYET
MUHUMAJIbHBIM TEXHOJOTHYECKUM IMapaMeTpaMm JA0OBIYHOTO OJIoKa, ¢ Apyrou
CTOPOHBI, UMEET TOYHOCTh B 2 pa3a 0oJibllle, YeM TOYHOCTb IKCTPANOJSALUUA MPU
OKOHTYPUBAHHUH OJIOKOB.

[Ipy Hamuuuu yTOUYHEHHOW HMHGOPMAIMU OTACIbHBIC SYCHKU MaTpUUYHOU
reOJIOTHYECKONM MOJIEIM MOTYT pa3OMBaThcs Ha MOA0J0KUA pasmepoMm 1xIx1 M ¢
COXPaHEHUEM BCEU AIITOPUTMHUYECKOU CTPYKTYPBI pACUETOB.

EegHoa pygg vav nopoad
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Pucynox 3 - Cxema K pacuéTy HOPMAaTMBOB TMOTEPh W pPa3yOOKUBAHHUS B
MPUKOHTAKTHBIX 30HAX MPH pa3paboTKe KPyTOMaJaOIINX 3aIeKeH

3a HOpMaTHUBHBIC BEJIMUUHBI TOTEPH U pa3yO0KUBAHUS PY/IbI IPU pa3padOTKe
PYAHBIX YCTYNOB MPUHUMAETCS KOJUYECTBO MOTEPSIHHON PyAbl U KOJIHUYECTBO
Ppa3y00KUBAIOLIUX TTOPOJI, IPUXOAAIIUECT HA 1 M MPOTHKEHHOCTH MPUKOHTAKTHOM
30HBI.

[Totepu u paszyOokuBaHHE TIPU Ppa3pabOTKE KPYTOIMATAIOMUX 3aJeKeH
MPEACTABISIOT COOON TPEYroJbHUKH TepsieMoil pyabl (S;) M MPUMEIIHBACMBIX
nopon (Sp), oOpa3yroluecs: n3-3a HECOBMAAEHHUS YIIOB OTKOCOB ycTynoB ( B =60-
75 rpanm.) ¢ yrimamm naaeHus pynHou 3amexu ( & =75-90 rpanm.) u mpum
PKOHOMHUYECKH OOOCHOBaHHOM OopToBOM cojaepxkanuu (C,) Omnpenenstorcs 1o
caenyromiei hopmyne:
h=H (Co — b)Yz

(C _Co)Yl +(Ca _b)Yz
PaccTostnust 10 kpaliHel 0TOOMHOM CKBaXUHBI OMpeIeaeTcs o GopmysiaMm:

l,=Hctg & - h(ctg @ -ctg g );

I,=Hctg g -h(ctg g -ctg .

[Tnomanau TpeyroJbHUKOB TePsieMOH pyibl Sy, U IPUMEIINBAEMBIX TOPOJ Sy, KB.M:
hZ

Su= (g -ctg B);

(H-h}

Sp = T(Ctga—ctgﬂ), ecim B> ;
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2

h

Sn= S (clgp-clg@);

2

s, = (H -h)
2

(ctgB -ctga), ecnn <,

rae
C — comepxaHre METAJIOB B MOTAlIaeMbIX 0aJTaHCOBBIX 3aracax;
C, — DKOHOMHUYECKH 00OCHOBAaHHOE OOPTOBOE COJIEPIKAHUE;
b — conepxanue B pa3y00KHBAIOIIMX TTOPOJIAX ;
Y — 06némubIit Bec pyasl, nopoasl (Y, =3.0 /M3 Y, =2.6 1/Mm°).
HopmaTuBHBIC BeTUYHMHBI MOTEPH U PA3YOOKUBAHHS PYIbI, TPUXOSIIACCS
Ha | mor.M MpoTsKEHHOCTH KOHTAKTA, COOTBETCTBEHHO PABHBI:
[1,=SnY, , T/mor.m
P.=S,Y, , T/mor.m
VYposenb noteps 11 u pazyboxkuBanus P mo ropu3oHTy paccuutan o Gopmynam:
I7 L
I1=-"2=100,%
b
p PL

100,%

I'me L — npoTskEHHOCTh KOHTAKTa PYAbl M BMEIIAIOIINX TOPOJ, M.

ITorepu otnenéHHoro or maccuBa (OTOMTOIO) MOJE3HOTO HMCKOMAEMOIO
ONPEIEIAI0TCS HA OCHOBAaHNUY CTATUCTUYECKUX TAHHBIX U COCTABIAIOT Iopsiaka 1%.
C ydéroM noTepp IpU MNEpPErpy3ke pPyAbl HAa IMPOMEKYTOUHBIX CKJIANax 3TOT
nokaszaTenb NPUHAT paBHBIM 1.5%. B Tabnuie 6 mpuBeneHsl pe3ynbTaThl pacuéra.

Tabmura 9 - CBomHas TabmuIia o pacyETy MoTeph U pazyOoKUBAHUS PYIbI IPU JOOBIYE
Ha Kappepe Kockynyk

Conepixa Konunuec
HHE O0beM
TBO Pazy6ox | PazyOox
IN'opuso | meTaiuia pyasl B | [lorepu | [ToTep
pyIsl B o MBaHHE, | MBaHME,
HT, M B pylie B MaccuBe, |, T u, % 0
MAaCCHBE T Yo
MacCHBE, M3
% -

1 2 3 4 5 6 7 8
285 0,80 1515 53.3 5.2 3.4 20.5 13.5
290 1,12 5519.4 | 1940.1 242.9 4.4 750.6 13.6
295 1,43 15660.6 | 5504.6 469.8 3 2129.8 13.6
300 1,68 30949.1 | 10878.4 | 1361.8 4.4 4178.1 13.5
305 1,79 42493.4 | 14936.2 | 1699.7 4 5651.6 13.3
310 1,68 41271.5 | 14506.7 | 1362.0 3.3 5571.6 135
315 1,27 33091.6 | 11631.5 | 1456.0 4.4 4500.5 13.6
320 1,08 22153.3 | 7786.8 886.1 4 3123.6 14.1
325 0,88 21177.1 | 7443.6 847.1 4 2858.9 13.5
330 1,02 16369.5 | 5753.8 491.1 3 2160.8 13.2
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335 1,18 8479.7 | 28019.0 | 432.5 5.1 1136.3 13.4
340 1,12 3218.1 | 25048.0 | 128.7 4 434.4 13.5
345 0,80 2994.6 | 26081.0 | 119.8 4 437.2 14.6
350 0,54 1497.7 | 246200 | 52.4 3.5 202.2 13.5
355 0,37 452.7 | 26877.0 | 18.1 4 61.6 13.6

Cpennee 3Hauenue cocrasisieT: norepu 3.9%, pazydoxusanue 13.6%. s
MPOEKTHBIX pACUETOB MPUHUMAEM Nokazarenu: notepu 4%, pazydoxusanue 14%.

3.5 ®opmMupoBaHuUe YyIJI0B OTKOCOB YCTYIIOB U OOPTOB Kapbepa

B cootBerctBue ¢ TpeboBanusmu «OIlb» u «BHTII 35-86» BbicoTa ycTymna
OpUHUMAETC C Y4YETOM (UBHKO-MEXaHUYECKUX CBOWCTB TOPHBIX MOPOA U
MIOJIE3HOTO MCKOMAEMOT0, TOPHOTEXHUYECKUX YCIOBUM UX 3aJ€TaHUs, a TAK)KE HE
JOJKHA OBITH OOJIBIIIE BHICOTHI YEPIIAHUS SKCKaBaTOpAa.

[Tpu popmupoBaHUM YCTONUMBBIX OTKOCOB YCTYIIOB Ha IPEIEIBHOM KOHTYpE
Kapbepa ¢ 1efblo o0ecredeHnsi 0€30MacHOro BEACHHsI TOPHBIX M TPAHCIIOPTHBIX
paboT YyYUTHIBAIOTCS TOPHO-UHKEHEPHO-TUIPOre0IOTMUE€CKIE, TOPHOTEXHUUECKHE
YCJIOBHS pa3pabOTKH.

Otkocel OOpTOB Kapbepa (POPMHUPYIOTCS OJMHAPHBIMU YCTYNaMH Ha
CKaJIbHBIX Mopojax. @opMUpPOBaHUE OTKOCOB YCTYNOB Ha MpPEIEIbHOM KOHTYpE
Kapbepa Ha TOPHU30HTAaX, IPEACTABICHHBIX CKaJbHBIMU M MOIYCKAJIbHBIMU
NOpoJamMu OCYILECTBIISIETC C IMPUMEHEHHEM OypoB3pbIBHBIX padoT. Bypenue
B3pPBIBHBIX CKB@)XWH TMPOU3BOAMTCS CTaHKaMH, MO3BOJIIOIIMMU  OypUTh
BEPTHUKAJIbHbBIE U HAKIIOHHBIE CKBAKUHBI, TTTyOnHOM 30 MeTpOB.

3.6 Onenka ycToM4YMBOCTH OOPTOB Kapbepa

VYcTolunBOoCTh OOPTOB KAPHEPOB ONPEIEISIETCS KOMILIEKCOM HH)KEHEPHO-
T€OJIOTHYECKHUX, THAPOTEOIOTHIECKUX M TEXHOJIOTUYECKUX (PaKTOPOB, U3 KOTOPHIX
HauOoNbllIee BIUSHUE OKa3bIBAIOT CIEAYIOIIHWE: MPOYHOCTh, CJIOUCTOCTb,
0OBOJHEHHOCTH M TPEIIMHOBATOCTH TOPHBIX MOPOJI.

C enpio MOBBITIEHNUS 0€30MaCHOCTH /7Sl pacuéra MPUHSATHI TaHHBIE TIOPO/T CO
cuerienueM 1500 T/KB.M, yrioM BHYTpEHHEro TpeHus 35 TpaaycoB U
koddurmenTom kpenoctu 1o [IpoToapakoHOBY 8. DTO cambie cladbie TOPOIBI U3
BCEX, KOTOPBIMHU CJIO)KEH MaccuB. [1oCKONbKY JaHHBIE MCHBITAHUN OTHOCSTCS K
MOHOJIUTHBIM OOpa3liaM, TO CLEIJIeHne B 00paslie BBIYMCISIETCS C MOMPaBKOW B
COOTBETCTBHUH C POPMYIION:

Km K/(1+a*In(H/h)) = 1500/(1+3*In(245/1)) = 85.7 1/kB.M
cuerienue B oopasme K=1500 1/kB.Mm;

= cpenHss Beicota 6opta H=245 wm;

* cpenHsis BeIcOTa oOpasma h=1m;

" IS IOPOJT CPETHEH KPETIOCTH U HOPMAJLHOM TPEITMHOBATOCTH a=3.
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Ha ocHoBaHnu nprBeEHHBIX JAHHBIX IO CTAHAAPTHON METOANKE MPOBEICHO
OTpeNeJIeHue CTENEeHH YCTOWYMBOCTHM  HM3OTPOMHOTO  MacCchBa  METOAOM
anreOpanvyeckoro CJlOXKEHUS CWI I HauMEHee YCTOMYMBOIO HHXKEHEPHO-
reojiornueckoro siementa kaprepa (UI'3). B xauectBe UI'D BbIOpaHbl yyacTku
O0opTa ¢ MaKCUMaJIbHBIMU yTJIaMHU OTKOCA.

Jlunus ceueHus, moka3zaHa Ha TUIAHE MPOEKTHOTO Kaphepa MO COCTOSHUIO Ha
31.12.2029 r. 3amac ycTOMYMBOCTH OOpTa pAaCCUYMTAHHBIM MO JPYTUM ydacTKaM
Oyznet 3aBemoMo Bhime. [lnan kapbepa ¢ nuHuei ceuenus nmo UI'D npuBoauTcs Ha
pucyske 4.

Pucynox 4 - PacnonokeHue JTUHUM WHXEHEPHO-TE€OJIOTMYECKOr0 3JIEMEHTa Ha
I1aHe

UccnegoBanue ycroiumBocTy o cedeHuto MI'D mpousBeaeHO pa3iesbHO
JUTSL 3alIaJHOTO U BOCTOYHOI'O y4acTKOB 0OpTa ¢ MOBEPXHOCTH JI0 JIHA Kapbepa Ha
otMm. +200 M B TOM MecTe, T/ie HAXOASATCS HauboJiee HAarpyKEHHbIE TOPU3OHTHI U
KpPYTbI€ YCTYIIBI.

Jlis BocTo4HOro Gopra cpennuii yron Hakinona cocrasiser 41.9° Beicora
6opTta 1o noBepxHoct 90 m.

Jlis 3amagHOro GopTa cpemHMii yron HakioHa cocrasisger 41.6°. Beicora
6opta 1o moBepxHocTH 200 M.

Jns ueneid pacué€ra MacCuUB paszAei€H Ha psiji BEPTUKAIbHBIX OTCEKOB
npoHyMepoBaHHbIX Huppamu 1, 2, 3, 4, 5, 6, 7 u 8, 10O KOTOPHIM pacCUUTAHbI

napaMeTphl MOBEPXHOCTEH CKOJBKEHUS IPOMapKUpOBaHHEIX tutepamu A, B, C, D,
E,FuG.
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KoaddumuenT 3anaca ycToMarBOCTH JTs KQKI0M MTOBEPXHOCTH CKOJTBKCHUS
OTpeNessics KaK OTHOILIEHUE CYMMBI YJEPKUBAIOIIMX CHUJ MO BCEM OTCEKaM K
CYMME CJBUTAIOIINX CUJI IO BCEM OTCEKaM.

PacuéTEan cxeMa 108 ceBepo-BOCTONHOTD GopTa “

1 3

BocTounslii 60pT
Pucynox 5 - Pacuérnas cxema ycroitunBocTu 60pToB B ceuenuu o I3

KpaCHI)IM IBCTOM BBIACJICHBI ITIOBECPXHOCTU CKOJIBXKCHHUSA ¢ MUHHMAJIbHBIMHU

Kod(pdunreHTaMu 3anaca yCTOMYMBOCTH.
PesynbpTaTe pacuéra cBeaeHs! B Tabnmiy 10.

Tab6mmma 10 - Pacuét ycroitumBocTr O0pTa Kapbepa

[ToBEpXHOCTHU CKOJIbKEHHS A B C D E F G

Koaddumment 3amnaca
YCTOMYMBOCTH  JiJIi  BocTtowyHoro | 5.5 [2.28 1188191199 | 2.1 | 2.17
oopra

Koaddumment 3amnaca

yCTOMYMBOCTH 11t 3amagHoro | 2.33 (2.02 1188 1.78 |1.74|1.82 -
ooprta

B kaudecTBe HOpPMATHUBHOW YCTOWYMBOCTH HArpy>KeHHOTO OOpTa HPHUHAT
koa(humueHT 3anaca ycronunBocTH 1.3.

[TpuBenénHble pacuéThl MOKA3bIBAIOT, YTO YCTOMUMBOCTH OOPTOB U YCTYIIOB
Kapbepa BBICOKasi. DTO CBSI3aHO C OTCYTCTBHEM PBIXJIOTO YEXJIa, TPEUMYILIECTBEHHO
rpy0000JIOMOYHBIM COCTaBOM BMEUIAIOIIMX IOPOJA IPU ONTUMAJbHBIX MX
MPOYHOCTHBIX XapaKTEPUCTUKAX U BECbMa MOJIOTUM 3aJIeTaHueM OPOJ ITPH cladboi
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CTENICHU TPEIIMHOBATOCTH. Bricokou CTETIEHBIO TPELIMHOBATOCTH
XapaKTepU3YIOTCA TOJIBKO CaMH pyAHBIE Tela W BMENIAIOIINE WX JIMHEWHbIC
TEKTOHUYECKHUE 30HbI CYOBEPTUKAIBHOTO MaJIEHUsI, KOTOPhIE B KOHEYHOM KOHTYpE
B OOpTax Kapbepa OTCYTCTBYIOT.

BbIxo1 KpacHOM JIMHUY Ha MMOBEPXHOCTH MOKA3bIBAET IPAHUILY 30HBI, OJIKE
KOTOpOM K OpOBKE BEpXHEro YycTyla Kapbepa 3alpelleHo pa3MelleHue
CTallMOHAPHOW Harpy3kH (0KoJio 26 M).

M3meHeHne HanmpsiKEHHOTO COCTOSIHUSI TOPHBIX TOPOJ MOCHE MNPOXOAKU
BBIPAOOTOK MPUBOAHUT K TOMY, UTO, MPAKTUYECKH, TIPH JIFOOBIX KO3 dummeHTax
3amaca yCTOM4rBOCTH 00pTa 1ehOpMHUPYIOTCS.

[Ipn HampsokeHUAX BAOJIb  HaumOoJee HANPSHKEHHOW  TOBEPXHOCTH
CKOJILKEHUS, HE TMPEBBIMAONIMX Tpeeia MOI3Yy4eCcTH TOPHBIX Topoja, Oopra
Kapbepa WCHOBITBHIBAIOT 3aTyXalolue TIulacThudeckue nedopmariui, KOoTopbie
aKTUBU3UPYIOTCS MIPU OTPAOOTKE KaXKI0I0 HOBOT'O TOPU30HTA.

[Ipn HampspKeHHMsIX I BCeX CJIOEB MOpoj Oojiee mpeiaena MOJI3y4ecTH
3aTyxawpmme aegopmanuu OOPTOB C TEYEHHEM BpPEMEHHM MOTYT CMEHUTHCS
nedopMaiireit ¢ MoCTOSHHOM CKOPOCTBIO, KOTOPasi CO BpPEMEHEM MOKET MEPEUTH B
nedopmalliio ¢ Bo3pacTarouiell CKOpOCThIO, 3aKaHYMBAIOILYIOCS OOPYILIEHUEM WU
onoyzanueM Oopta. I[loBepxXHOCTh CKOJIbXKEHHS (OopMUpYEeTCs B 00JacTu
MaKCHUMAJIbHBIX JleopMaliuii cABUra — B MpuOOPTOBOM MACCUBE TOPHBIX IMOPO/I.
AOcooTHas BeTMYMHA OTHOCUTENLHO CABUTA, TOCTUTAasi MAKCUMAIHLHOTO 3HAYEHUS
BOJIM3M TOTEHIMATBHOM TOBEPXHOCTH CKOJIBKEHHMSI, IUIABHO YMEHBIIAETCS C
yIaJieHUeM OT TIOBEPXHOCTH OTKOCA B IIyOb MacCHUBa.

[[InpriHa 30HBI CABUTA B HAIPABJICHUHU OT 3€MHOM MTOBEPXHOCTH K OCHOBAHUIO
OTKOCa COKpAIllaeTCsl, OJHAKO KOHUEHTpalus W30JMHUN CMELICHUS B 30HE
dbopMHpOBaHUS MOTEHIUATBLHON MOBEPXHOCTH CKOJIBKEHHUS MPOUCXOAUT TAKUM
00paszoM, 4TO BEIMYMHA MAaKCUMAJIBHOTO CIBUTA, MPEIIICCTBYOIIAS OOPYIIICHUTO,
BJIOJIb TIOBEPXHOCTU CKOJBXKEHHUSI OCTa€TCsl MOCTOSHHOW. 3o0Ha nedopmanmii
pacrpoCcTpaHsieTcsl Ha 3HAYUTEIBLHOE PAcCTOSIHUE OT BEpXHEH OpOBKU Kaphbepa,
paBHoe 1.2-1.5 BwICOTBI Kapeepa. B ocHOBammm 30Ha aedopmanuu
pacpoCTpaAHSAECTCS HA PACCTOSHUE, NMpUMEPHO paBHOE (.3 BBICOTHI Kapbepa OT
HUKHEN OpOBKH.

YtoOn1 HE TPOU30NLIO OOpYIICHHsI, HEOOXOAMMO HE CO371aBaTh HArpy30K Ha
OOpT B 30HaX C MUHUMAJbHBIM KO3(D(PHUIMEHTOM YCTOHYMBOCTH. B 3THX 30Hax
HEJb3d pa3MelaTtb 000pyI0BaHKUE U MPOBOJUTH aBTOMOOWIIbHBIE JOPOTH. Takxke,
IIPY IPOBEICHUM MapKIIEHAEPCKUX 3aMEePOB HEOOXOAMMO CIIEIUTh 32 CMEIEHUEM
penepoB JJIsl TOro, YTOObI CBOEBPEMEHHO MPOU3BECTH MPUHYAUTENBHYIO 3a0TKOCKY
OopTa He 10KUIasICh CAMOIIPOU3BOJIBLHOTO OOPYIIEHUS.

[IpoBen€HHBIM pacy€TOM [JIi KOHEYHOTO KOHTypa Kapbepa Hallnyue
HEYCTOWYUBBIX 30H HE YCTAHOBICHO, NPUHYIWUTEIHHYI0 3a0TKOCKY OopTa
IPOU3BOANTH HE TPEOyEeTCs, OJTHAKO MapKIIehHaepcKas CiyK0a MpeAnpusThsl s
MOBBIMICHUS O€30MacHOCTH pabOT MpemryCMaTPUBAET PETYISIPHBIA KOHTPOJIb 3a
MOABUKKAMHU FOPHBIX TTOPO/I IO IEPUMETPY Kapbepa.
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3.7 Pexxum padboThl pyAHUKA

Pexxum  ropHBIX  pabOT TOPEANpUATHS  KPYTJIOTOJIOBOM,  BaXTOBBIM,
JIBYXCMEHHBIN. [IpogosmkuTenbHOCTh BaxThl — 15 gHel. IIpogosnKUTENbHOCTh
CMEHbl — 12 4YacoB ¢ YacoBBIM IepephiBOM Ha o0en. bypeHue, skckaBaius
TPAHCIIOPTUPOBKA TOPHOM Macchl W pabOThl Ha OTBajJlaX MPOU3BOIATCS
KpyrJIocyTo4HO. B3pbiBHBIE pabOThI MPOU3ZBOISATCS B CBETJIOE BpeMsi CyTOK. Bcee
BUJIBI TOPHO-ZOOBIYHBIX paOOT BEAYTCS TMOAPSAHBIMA OpTraHU3aIUsIMU, Ha
OCHOBAHUH JIOTOBOPOB.

3.8 IIpon3BoacTBEHHAs MOIITHOCTDH NMPEANPUATHS

["opHO-Teonornueckue YCIIOBHUS 30JI0TOMOJIMMETAITHIECKOTO
MecTopoxaeHUS KOCKyIyK TMO3BOJISIIOT BECTH OTPAaOOTKY OTKPBITBIM CIIOCOOOM.
[IpenycmarpuBaeTcs oTpabOTKa 3almacoB MECTOPOXKIACHHUS KaphbepoM J0 OTMETKH
+300 m.

["o0oBast MpOM3BOIUTENHHOCTD Kaphepa Mo pyae coctarisieT: B 2026 . 112.99
ThIC.T., B 2027 1. 90.28 THIC.T., B 2028 T. 22.14 THIC.T., B 2029 T. 20.01 THIC.T. CpOK
0TpabOTKH 3amacoB 4 JerT.

I'opHbie paboThl Ha pyaHUKE (700bIYA PY/IbI, BEACHUE BCKPBIIIHBIX padoT U
TPAaHCIIOPTUPOBKA BCKPBIIIM B OTBaJl) OCYIIECTBIAETCS Ha JOTOBOPHOW OCHOBE
MOJPSATHON OpraHu3anuen, KOTOpas HCHOJIb3YeT COOCTBEHHBIE TEXHUYECKUE
cpencTBa (MalMHbI U 000PYI0BaHKE), MATEPUAIbHBIC U TPYJOBBIE PECYPCHI.
[TpousBoauTenbHOCT, 1O Kapbepy Kockynyk u oOBEMBI OTPAaOOTKH MO ToOlIaM,
Mmokasassbl B Ta0iume 11.

Tab6smua 11 - [Tpou3BOAUTENBHOCTH Kapbepa MO roJIaM.

[TpousBoauTensHOCTh B 2026 T
Broj |B B
MeCsIIT | CYTKH
['opHas macca teic,M3 | 8021.8 668.5 |22.3 |11.1
teic,T | 20856.7 1738.1|144.8 | 12.1
Bckpeima ThiCc,M3 | 7982.2 665.2 | 222 |11.1
teic,T | 20753.7 1729.5|144.1 | 12.0
Pyna TeIC,M3 | 39.65 3.3 0.3 0.0
Teic,T | 112.99 9.4 0.8 0.1
[TpousBoautenbHoCcTh B 2027 T
["opnast macca Thic,M3 | 6115.5 5096 |169 |84
teic,T | 15900.3 1325.044.2 |22.1
Bcxkpeima thic,M3 | 6080.3 506.6 (169 |84
TeIC,T | 2338.6 1949 |6.5 3.2
Pyna TeIC,M3 | 31.68 2.64 0.09 |0.04
teic,T | 90.28 7.52 0.25 |0.13
[TpousBoautenbHoCTh B 2028 T
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['opHast macca teic,M3 | 1 026.40 85.5 2.8 14
ThIC,T | 2 668.64 222.30 | 7.28 |3.64
Bcxkpeima thic,M3 | 1018.6 84.8 2.8 14
ThIC,T | 2 648.36 220.48 | 7.28 | 3.64
Pyna TRIC,M3 | 1.77 0.63 0.21 |0.11
TBIC,T | 22.14 1.8 0.61 |0.3
[TpousBoautensHOCTh B 2029 1
['opHast macca thic,M3 | 989.5 82.4 2.7 14
TBIC,T |2 572.7 2142 | 7.0 3.6
Bckpeima ThIc,M3 | 982.5 81.8 2.7 14
TBIC,T | 2 554.5 212.7 | 7.0 3.6
Pyna Teic,M3 | 7.05 0.60 |0.20 |0.10
teic,T | 20.1 1.7 0.57 |0.28

3.9. Cucrema pa3padoTKH M CTPYKTYPa KOMILIEKCHON MeXaHU3alMH
3.9.1 Cucrema pa3padOTKU M CTPYKTYPa KOMIUIEKCHOMH MeXaHU3allul

JIJIsi BBIMIOJTHEHUS TOPHO-TIOATOTOBUTEIBHBIX, BCKPBIIITHBIX U JOOBIYHBIX
paboT Ha Kapbepax MPUHATO JBA KJacca KOMILJIEKCOB 000Dy I0BaHNS:

- AKCKaBaTOPHO-TPAaHCHOPTHO-OTBAJIBHBIN JIJIsI BHITIOJIHEHHSI BCKPBIIIHBIX Pa0oT;

- AKCKaBaTOPHO-TPAHCHOPTHO-PA3TPy30YHBIN JJISI TMPOU3BOJCTBA  JOOBIYHBIX
pabor.

Cucrema pa3pabOTKH TpHHATA NUKJIAYHAS, TPAHCIIOPTHAs, C BHEIIHUMH

OoTBajilaMu OyJibJ03€PHOTO THIIA.

['opHble paboOTHl BeAyTCS MOJAPSAIHBIMU OPTaHU3ALUSMU MPUMEHSIOIIMMU
paznuyHoe 00OpyJOBaHUE, OJHAKO, OCHOBHBIC MapaMeTphl 000PYIOBAHUS CXOXKH
MexXay coboi. Jlamee paccMmarpuBaeTcs 0O0OpYIOBaHHE, C HCIIOJIb30BaHUEM
KOTOPOTO BBHITIOJIHIETCSI OCHOBHOM 00BEM padoT.

CocTaB OCHOBHOT'O TEXHOJOTHYECKOTO OOOpYIOBaHMS ISl BBITIOJHECHUS
TOPHBIX paboT IpecTaBiIeH B Tabmuuie 12.

Tabnuima 12 - CTpykTypa KOMIIJIEKCHOM MEXaHHU3aIMH Kapbepa

Kiacc Haumenosanue Haznauenune o6opynoBaHus
KOMIUIEKCa | KOMILIEKCa [ToaroTOBKa TOPHBIX MOPOJ] K BEIEMKE
v IKCKaBaTOPHO- Bypossie ctanku JK 590,
TPaHCIIOPTHO-OTBaNBHBIN | ['ycennunsiit Oynpao3ep Shantui SD22
IKCKaBaTOPHO-
P Bypossie cranku JK 590.
VI TPaHCIIOPTHO- . .
. I'ycenmunsiii Oynbao3ep Shantui SD22
pa3rpy30uHbIi




Ha3nauenue o6opynoBanus

Kinacc HaumenoBanue Briemouno-
Tpaucnop- | OrBanoo6pa-
KOMILJIEKCA | KOMILJIEKCca MOTPY304YHbIE
TUPOBAHUE | 30BaHHE
paboThI
I'mnpasnn- I'ycernunbIli
P B ABTOCaMO- Y
YECKUU Oynbpa03€ep
cBaj :
AKCKaBaTOPHO- AKCKaBaTOP Shantui SD 22.
v . . Shacman
TPaHCIOPTHO-OTBaNIBHBIN | Lonking ABTOCaMocBan
CDM6500 Shacman
I'ycennunslit
[unpasnu- Oynba03€ep
YECKUU ABtocamo- | Shantui SD 22.
AKCKaBATOPHO-
HKCKaBaTOP CBaJIbl ['unpaBnuyeck
Vi TPAHCIIOPTHO- . .
. Lonking Shacman Ui 3KCKaBaToOp
a3rPy304YHBIH — .
PastpRy CDM6500 Hitachi  Zaxis
330CX

Cxembl pabOTHI 000pyIOBaHUS TTOKa3aHbl HA pUCYHKax 6,7,8.

MNPe 1O0XPAHWMTe /1IbHbIKFT BA/l

N

VT

pa3pPes no AWHKMKM B-B

CeKTOP POBIPY3KM 4/GAMOCBEA/NOBR

1
Cb MOHEBPOB O/COMOCBO/OR
E@ (B

|
\
\
\
\
\
|

3Hak ‘TlhaHmPoeka zgeck”

3HOK "Pasrpyska sgeck”’

AHNUNNR

PA3PEe3 MO AKMHKK A—A

Bumpozen

Pucynoxk 6- Cxema OyJib103€pHOTO TPAHCIOPTHOTO OTBAJIOOOpA30BAHKE
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PucyHnok 7 - Cxema BBIEMKH 3KCKaBATOPOM C HM>KHUM YEPITAHUEM C TIOTPY3KOM Npr

HaJIMIWHU IUIOMAAKHU AJIA pa3BOpOTa CaMOCBaJia
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PI/ICYHOK 8 - Cxema BBIEMKH 9KCKABATOPOM Ha YPOBHC C HWKHUM YCPIIAHHUCM C
HOI‘pYSKOﬁ IIpU HAJIMYKWHU TUIOIIAAKH IJIA pa3BOPOTa CaMOCBalla

3.9.2 ITapameTpbl OCHOBHBIX 3JIEMEHTOB CUCTEMbI pa3padoTKu

[Ipn oTpaboTKe Kapbepa NPHHATH CIEAYIOMUE TapaMeTphl CHUCTEMBI
pa3paboTKH:
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BbIcOTa paboyero ycryna 20 M, oTpaboTKa MOpOaHBIX 3a00eB OyneT BecTuch 10 M

NOAYCTyNaMH, ONPEAesIoCh UCXOAs U3 (PAKTUYECKOrO HAIW4YMs Yy TOJPSAHON

OpraHu3allMi SKCKaBaTOPOB C BBICOTOM yepmaHusi 12 M, mpu oTpaboOTKe pyAbl

YCTYIIBI IENATCA HA TIOYCTYIIBI IO 5 M JIsl YMEHBIIEHUS TOTEPh U pa3yO0KUBaHUS

IIPU 3TOM IPUMEHSIOTCS SKCKaBaTOPhI THIIa 0OpaTHAs MEXJIONaTa;

" yribl paboyuX YCTYHOB NPUHSTHI 65 Tpa.;

"  YIJIbl OTKOCOB OOPTOB Kapbhepa NpuHATH 43 rpajn.-45 rpan.;

" [IMPHUHA NPEAOXPAHUTENBHBIX OepM 8 M UCXO0/1sI U3 YCIOBUS MEXaHU3UPOBAHHON
OYMCTKH B COOTBETCTBUHU C M.1724 «OIIb ms omacHBIX MPOU3BOJICTBEHHBIX
O00BEKTOB, BEIYILIUX TOPHBIE U €0JI0ropa3BeI0uHbIe paboThI»;

" [MpUHA TPAHCTIOPTHBIX OepM 110 14 wm;

" mmpuHa paboueit wiomaaku ot 18.9 1o 22 m.

3.9.3 IlapameTpbl aBTOA0OPOT ¥ TPAHCHOPTHHIX OepM

ABTOMOOMJIbHBIE AOPOTHU B Kapbepe B cooTBeTCTBUU ¢ Tabmunei 44 CHull 2.05.07-
91*[13].

[IlupuHa mpoe3x el dYacTH BHYTPUKAPHEPHBIX JOPOT M TMpPENETbHbIE
IPOJOJIbHBIE YKIJIOHBI YCTAHABIIMBAIOTCA MPOEKTOM C YYETOM TEXHMUYECKHX
XapaKTEPUCTUK MPUMEHSIEMbIX aBTOMOOUIIEH U aBTOINOE3/10B. BpeMeHHbIe Bbe3/bl
B TPaHUIEH MIPelyCMaTPUBAIOTCA TAKUM 00pa30M, UTOObI B/I0JIb HUX IIPU ABUKEHUU
TpaHCIIOpTa OCTaBaJICsi CBOOOJHBIN MPOXOJ IMPUHON HEe MeHee 1,5 M ¢ obeux
CTOPOH.

[upuna TpaHCIOPTHOM OepMBbI onpezensercs no popmyie:

o= 1, + I + I, + I, + I + IO, + ILi + Il ,
[upwuna: (1+0,5+0,75+2,7+2,7+0,75+1,6+2,5+1,5) poBHO 14 MeTpoOB.

rae, Ily — paccrositHue OT HM)KHEW OpOBKM yCTyna A0 BEpXHEHW OpOBKM KaHaBbl
(rutomaaka asis coopa ochinu) (1m);

[ — mpuHa kaHaBbl ToBepxy (0,5m);

+2,

I1, — mumpuHa 060YHHBI OT KPOMKH J10poru 10 OpoBku KaHasbl (0,75M);

I1, — mmpuHa mpoeKer yacTw JuIsi aBTocamocBaiia Shacman (2,7m);

[,y — mmpuHa OOOYMHBI OT KPOMKH aBTOJOPOTH O TOJOMIBHl TPYHTOBOTO
Bana(0,75m);

1, — mupuHa TUCTaHIUU MEXKIY NBYMs aBTocamocBaiiaMu (1,6m);

[1; — mupuHa MoOIMIBKI TPyHTA Bajia (2,5M) 1pu BbIcOTe Basia (2 m);
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[1s — mmpuHa npuszMa Bo3MOXHOTO 00pyIieHus (1,5m);
bepma Ge3omacHocTH onpeaenseTcs o hopmyie:

ITs = H (ctga-ctgb),
riae, H — Beicota yctyna 10wMm;

a — yroja ycTorunBoro otkoca ycrymna 60 rpan.;
b — yron pabouero orkoca 65 rpa.;

I1; = 10 (ctg60°-ctg65°) = 1,5 m, mpunumaerca I1; = 1,5m;

OcHoBaHHEM JIOpOI Ha TPaHCHOPTHBIX OepMax W paboOyMX IUIOHIAJKaX
SBJIIOTCS] CKAJIbHBIE MIOPO/IbI, IO3TOMY BPEMEHHbBIE aBTOAOPOTH YCTpauBaroTcs 0e3
MOKPBITHS, HA OTJEIbHBIX YYaCTKaX, C LI€JIbI0O BHIPABHUBAHUS BO3MOYKHA OTCHINKA
BEPXHEW YacTU JOPOTH TPABEIUCTO-NIECYAHBIM TPYHTOM. [IpOMONBHBIN YKIOH
aBTOZIOPOT He joJrkeH npesbimats 80% g

CKOpOCTh ¥ TIOPSAOK JIBIDKCHHS aBTOMOOWJICH, aBTOMOOWIBHBIX H
TPAKTOPHBIX MOE3J0B Ha JOporax Kapbe€pa YyCTaHABIMBAIOTCS TEXHUYECKUM
pykoBoauteneM opranusamuu. (Cormacao 1m.2021 «OIIb  nmns  omacHBIX
IIPOU3BOJICTBEHHBIX O0BEKTOB, BEAYIIMX TOPHBIC M I'€0JIOTOPA3BEAOTHBIC PAOOTHI»).
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Pucynoxk 9 - Cxema ByXMHOJIOCHOTO JIBU>KEHHE TPAHCIIOPTHBIN JOPOTH
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Pucynox 10 - CxeMa 0THOTIOJIOCHOTO ABMKEHUE TPAHCTIOPTHBINA JTOPOTH



OOecnieueHre IJIAHOBBIX OOBEMOB MEPEBO30K  OCYLIECTBISIETCA IO
TEXHOJIOTUYECKUM JOpOTaM PAaCIOJIOKEHHBIM Ha MOBEPXHOCTU, B Kapbepe U Ha
BHEIIHUX OTBajiaX. CBSI3M C T€M, YTO TOJOBOM 00BEM MEPEBO30K COCTABIISIET HE
MeHee 3 MIIH. M° BCe TEXHOJIOTHYECKUE aBTOJOPOTY OTHOCATCS K Kateropus |1-k.

TexHosornyeckue aBTOJOPOTH MOAPA3ACIAIOTCS HA TMOCTOSHHBIE W
BPEMEHHBIE CO CPOKOM CIIyKObI 10 1 Toga. ABTOMOOMIIbHBIE IOPOTH B Kapbepe, B
TOM YHCJIE€ PACTION0KEHHbIE BO BbE3/IHBIX TPAHIIESAX ABIISIOTCS BPEMEHHBIMU.

[locTosiHHBIE aBTOAOPOTM CTPOSATCS HAa JHEBHOM MOBEPXHOCTH JIs
COCIMHEHHE Kaphepa C MPOMBIITUICHHON TIJIOMIAKON Kapbepa U 00bEeKTaMH Ha HEH.

[locTosiHHBIE ¥  BpPEMEHHbBIE aBTOJOPOTM B  HACTOSAIIEM MPOEKTE
npexycMaTpuBaeTcsi o0ycTpauBaTh JBYX IMOJOCHBIMU. [lomyckaercsi yCTpoicTBO
BPEMEHHBIX aBTOAOPOT JIOMYCKAETCS OJHOMOJIOCHBIMH C PaCIIMPEHUSIMU MTPOEIKEN
YacTH JJIs1 pa3MUHOBKH aBTOCAMOCBAJIOB.

B cooTBeTcTBMU € TUTAHUPYEMBIM HCIIOJIB30BAHHEM Ha TPAHCTIOPTHPOBKE
TOPHOM MacChl aBTOCAMOCBAJIOB THIAa Shacman kojecHor ¢opmyinoi 6*4 Ha
ocHoBanun Tabmuipl 26CII PK 3.03-122-2013 npuHAT pPYKOBOASIIMN YKJIOH
aBTozopor 10 80% .

Bce aBromoporu 000pYyIyHOTCS CHUCTEMOM C OTKPBITBIM BOAOOTIMBOM
(mpuOOpPTOBBIE KaHABBI WJIM KIOBET), 00ECIIEUNBAIOIIUM OTBOJT BOJBI OT MPOE3Ken
YacTH.

Benenuu ropHsix paboT B Kapbepe, € LeENbl0 00eCNeUYeHHUs HAWITYYIINX
YCIIOBUH CEJIEKTUBHOM BHIEMKU M COKpAIlEHUsI YPOBHS MOTEPh U pa3yO0oKUBaHMUs,
BBICOTA MOJYCTYyIa IpU padoTe Ha pyAe NPUHUMAETCS paBHOM 5 M. BCKpbIlIHBIE
ycrynbsl oTpabatbiBatorcs 10 meTpoBeiMH Tonyctynamu. [lpunsitas BbIcOTa
NOOBIYHBIX W BCKPBIIIHBIX YCTYIOB yaoBieTBopsieT «lIpaBuna oOecnedeHus
MPOMBINIJICHHONH 0€30MacHOCTH Il OMAacHBIX IPOU3BOJICTBEHHBIX OOBEKTOB,
BEJyIIUX TOPHBIE W TEO0JIOrOpa3BeloYHbIe paldOThI», TaK Kak HE MPEBBIIIAET
MaKCUMaJIbHOW ITyOMHBI BBIEMKH (KOMaHUs) 171 00paTHOM JIONaThl.

3.9.4 OcHOBHBIE MapaMeTPhI MPOEKTHOI0 Kapbepa

[TapameTpsl MPOEKTHOTO Kaphepa Ha OCHOBAHUM OCHOBHBIX JJIEMEHTOB
pa3paboTku, oToOpakeHbl B TabuIe 13.

Ta6nuna 13 - OcHOBHBIE MapaMeTPhl MPOEKTHOTO Kapbepa
OnTuManbHBIM BapUaHT
Kapbepa 110 rop +200m

Ilokazarenu Ex. nzm.

Pa3meps! kapbepa:

M 560
JUTMHA
HIMpUHA M 536
BBICOTA M 200
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I'enepanpHbIl  yros HakJIOHA

Gopta rpagycChl 41-45
BricoTa ycryna M 20
SKCHJIyaTaI;II/IOHHBIe 3amacel | o 0.40
OKHCJICHHOU PYJIbI

3anacel METAJUIOB:  30JI0TO KT 0.36
cepebpo T 7.30
CBHUHEI] TBIC.T 4.34
SKCHJIyaTaI_EI/IOHHBIe 3amacel | o 273.63
CyJIb(UTHON PYJIbI

3anacel METAJUIOB: 30JI0TO KT 170.57
cepebpo T 7.275
CBUHEII TBHIC.T 4 226
IIUHK TBHIC.T 6.181
OO6BbeM rOpHOM MacChl THIC.M® 16 153.2
O06beM BCKPBIIIN THIC.M® 16 067.1
CpenHuid  3KCIUTyaTalMOHHbBIN V3 58.63
KO3 ULIMEHT BCKPHIIIN

MakcumanbHas roaoBas

IPOM3BOIUTEIIEHOCTh Kapbepa:

10 pyAe TBIC.T 102.99

TI0 TOPHOM Macce TBIC.M® 6 115.5

Cpox 0TpaboTKH JeT 4

[TpoeKkTHBIN KOHTYp Kapbepa Ha KOHEI OTPa0OTKH 10 HOBOMY IPOEKTY JIO
rop.200 M moka3an Ha pucynke 11, 12.
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Pucynok 11 - ITpoekTHbIN BapuaHT Kapbepa (BUJI B IJIAHE)
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Pucynok 12 - IIpoexTHbIN BapraHT Kapbepa (BUJ B pa3pe3e Mo MPOI0JIbHOM OCH)

3.9.5 DemeHTBI CHCTEMBI Pa3padoTKu

JIJisi BBIMIOJTHEHUSI TOPHO-TIOJATOTOBUTEIBHBIX, BCKPBIIIHBIX U JOOBIYHBIX
paboT Ha Kapbepax MPUHHUMAETCS JIBA KJIacCa KOMILIEKCOB O0OPYI0BAHMUS:
" 3KCKaBaTOPHO-TPAHCIOPTHO-OTBaIbHBIN (DTO) 1 BBIMOTHEHUS BCKPBIIIHBIX
paboT;
" HKCKAaBAaTOPHO-TPAHCIIOPTHO-PA3rPY30UHbBIN
TOOBIYHBIX padOT.

(OTP)  nans  mpOU3BOJCTBA

3.9.6 KasenaapHublie rpapki BCKPBIIIHBIX H JO0BIYHBIX padoT

Kanennapusii rpadux TOPHBIX pabort o Kapbepy
30JIOTOTIOIMMETaIndecKkoro mectopoxaeaus «Kockynyk» nHa mepuon 2026-
2029rr. peacTarieH B Tabmute 14.

Tabnuna 14 - Kanengapssiii rpaduk ropHeix paboT Kapbepa 1o rojiam

Mokasares ML 12006 (2027|2028 | 2029
JloObIua pyJibl TBHIC.T 112.99 |90.28 22.14 20.07
Cpennee conepxanue Au r/T 0.69 0.74 0.79 0.76
Cpennee conepxkanue Ag | /T 28.93 32.12 32.25 33.50
Cpennee conepxkanue Pb % 1.60 1.98 1.85 1.81
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Cpennee conepxanue ZNn % 2.81 2.54 2.38 2.35

KonuyectBo Au KT 7.7 66.9 17.4 15.3

KonuuectBo Ag T 3268.2 |2899.6 |714.0 672.3
Komnmaectro Pb T 1809.8 |1786.4 |410.5 362.5
KonnuectBo Zn T 3178.9 |2289.7 |527.0 472.2
O06beM rOpHOI MacChl teic. M° | 8021.8 | 61155 |1026.4 |989.5
BCKpBIIIHBIE TOPOIBI teic. M | 79822 | 6083.8 |1118.6 |982.5
KoaddurumenT Bckpoimmm Me/T 70.64 67.39 46.01 48.95

3.10 bypoB3pbIBHbIe pa00OThHI
PaGoune wmecta s BemeHus OypoBbBIX  paboOT  obOecredrmBarOTCs

MOJITOTOBJICHHBIM (POHTOM pPAOOT (OUMILEHHOW M CIUIAaHMPOBAHHON padoueit
IUTONIA/IKOM ), KOMIUIEKTOM HCIPAaBHOrO OypOBOTO MHCTPYMEHTA M MAacmopTOM Ha
OypeHue.

bypoBoli CTaHOK yCTaHAaBIMBAaeTCs Ha CIUIAHUPOBAHHOM IUIOIIAJKE HA
0€30MacHOM PACCTOSIHUM OT BEpXHEW OpOBKU yCTyIla, OMPENENIIeMOM pacuéTaMu
WIHA MIPOEKTOM, HO HE MeHee 2 M OT OpOBKH J10 OJmKaiiiiell TOUKH OMOpbI CTaHKa;
npu OypeHUHU NEepBOro psifia CKBaXMH IPOJOJIbHAS OCh CTaHKAa pacrojiaraercs
NepreHAuKyJIspHo OpoBke ycryna. Ilpu ycraHoBke OypoOBBIX CTaHKOB
HIapOIIEYHOT0 OypEeHHUs Ha MEPBBI OT OTKOCA PAJl CKBAXXUH YIIpaBICHUE CTAaHKAMU
OCYIIECTBISAETCA TUCTAHIUOHHO.

[TepemenieHue OypoBOro CTaHKa C MOAHSATON MauTOM MO YCTYITY IOMYCKAaeTCs
TOJIBKO MO CIJTAHUPOBAHHOW FOPU30HTANBbHOM TUiomaake. [Ipu neperone OypoBoro
CTaHKa C yCTyIa Ha YCTYI WM O] BBICOKOBOJIbTHOM JINHUEW MauTa YKJIaJIbIBaeTCs
B TPAHCIOPTHOE MOJOXKEHUE, OYypOoBOW HMHCTPYMEHT CHHMMAETCS WM HAJIEKHO
3aKpEIUISIETCS.

Bypenue ckBaxuH MPOU3BOJUTCS B COOTBETCTBUM C MACIIOPTOM Ha OypeHue
U TEXHOJOIMYECKHM PErJIaMEeHTOM i KaxJaoro crnocoba Oypenus. Jlo Hayana
OypeHHUs Ha KaXKJI0M YYacCTKe ITPOU3BOJUTCS OCMOTpP MecTa OypeHus [UIsl BbISBICHUS
HEB30PBABIIMXCSA 3apsAJ0B B3PbIBUATHIX MATEPUAJIOB U CPEICTB UX MHULIMUPOBAHUS.

He pomyckaercss pabota Ha OypoBBIX CTaHKaX C HEHCIPaBHBIMU
OrpaHUYMTENIMH TIepenobéMa OypoBOro CHapsifa, IPU HEUCIIPABHOM TOPMO3€
Je0ENKU U cUCTEMaX MbUIETIOaBICHUS.

[TogbEéMHBIA KaHAT OypOBOIO CTAHKA PACCUMTHIBAETCS HA MaKCUMAaJIbHYIO
pabouyro Harpy3Ky M JOJKEH UMETh MATUKPATHBIN 3amac npodyHocTy. [Ipu BeiOope
KaHaTa PyKOBOJICTBYIOTCS 3aBOJACKUM aKTOM-cepThuukaToM. He pexxe onHoro pasza
B HEJIETIO JIMIOM KOHTPOJISi MPOBOJUTCS HAPYKHBIA OCMOTpP KaHaTa C 3alUChIO
pe3yJIbTaTOB B JKypHaJle; BBICTYINAIOLIUME KOHIIBI HPOBOJIOK oOpe3atorcs. [lpu
HaJIMYUM B NOJbEMHOM KaHate Oonee 10 % mopBaHHBIX IPOBOJIOK Ha JJIMHE IIara
CBUBKH KaHAT IOJIEKUT 3aMEHE.

PaGoraromuii Ha MauTe OYpOBOIO CTaHKA MOJIb3YETCs MPEIOXPAHUTEIbHBIM
IIOSICOM, NIPUKPEIUIEHHBIM K MauTe. He fomyckaercs: Hax0XACHUE JIFOAEH Ha MadTe
CTaHKa BO BpEMs €r0 padOThl U NEPEIBUKEHUS.
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3.10.1 O6ocHoBaHue BbIOOpPA OYPOBOIro CTAHKA

Ucxons u3 TOPHO-TEOJIOTMUECKUX yCIIOBUM pa3paboTku
30JI0TOMOJIMMETAIIINYECKOTO MecTopokaeHuss Kockynyk, o0béMa u TpeOyeMbIxX
CPOKOB BBITNIOJIHEHUS OypOB3PBIBHBIX PaOOT MPUMEHSAETCS METOJ BEPTUKAIBHBIX
CKBOKUHHBIX 3apsIIOB.

JIns ycnmoBHM 30JI0OTONOJIMMETAJUIMYECKOTO MeCTOpoxkaeHuss Kockynyk c
IPOM3BOJAMUTENLHOCTEIO Kapbepa 10 800 Thic. M3 TOPHOM Macchl B rof OCHOBHOM
00BEM KOTOPOM OTHOCHUTCS K CpEAHE M TPYAHO B3pBIBAEMOM, CUMTaeM HauOoiiee
paloHaIbHBIM ISl OypeHHs] CKBaKMH MpuMeHeHue crtankoB Tuma JK 590 ¢
nuameTpoM 115 MM Ha BCKPBIIIHBIX YCTyHaxX U MHEBMOTUIPABINYECKUX OYPOBBIX
ycranoBok JK 590 ¢ morpyxHbeiM nmHeBMoyaapHukoM DTH nuamerpom 115 mm.
JlaHHBIE CTAaHKU XOPOIIO 3apEKOMEHI0BAIN ce0s1 Ha OTKPBITHIX TOPHBIX paboTax ¢
aHAJIOTUYHBIMU YCIOBUSIMH Pa3paOO0TKH 3aJIETa0IINX Py ¥ BMEIIAOIINX TTOPO/I.

BypoB3pbiBHBIE pabOTHl BEAyTCS MOAPSAHBIMUA OpraHU3ALMSAMHU, Ha
OCHOBaHUM J0roBopa. DakTUYeCKu Ha Kapbepe st OTpabOTKU PyAbl TPUMEHSETCS
cxeMa pacnoyioxkeHuss ckBaxuH BBP 3x2.5M nauamerpom ckBaxkuH 115mm, mms
0TpaboTku mopobl npumeHseTcs cxema bBP 3x3M nuamerpom ckBakuH 115mm.
DTU napaMeTpbl UCIIOJIb3YIOTCS KaK ONTUMAJIbHBIE.

3.10.2 TexHosornyeckue Tpe0OBaHUsI K KPYIIHOCTH APOOJIeHUS

B3opBanHas ropHas Macca II0 KPYIIHOCTH JOJDKHA COOTBETCTBOBATH
ornpeaenéHHbIM TPEOOBAHUSIM.
JIOIyCTUMBIN MaKCUMAaJIbHBIM pa3Mep KyCKOB OIPEAEISAETCS 110 CIEAYIOIIUM

dbopmymnam:
3
UCXO/JIST U3 BMECTUMOCTH V, KOBIIIA 3KCKaBaTopa Lmax = 0.75V ", m;

3V
UCXOJS 13 BMECTUMOCTH V1 TPAHCHIOPTHBIX CPEACTB Limax = 0.5V | Mm;
IIPY TIOTPY3Ke B MPUEMHBIC OTBEPCTHUS APOOMIKU Lmax = 0.75B,
rae B — mupuHa npueMHOro OTBEPCTUS APOOUIIKH, M.

Pacuétel mo ompeneneHn0 MaKCHUMaJIbHOIO pa3Mepa KyCKa B30PBAHHOU
MOPOJIbI CBEJICHBI B TAOIIHIIE.

Tabmuma 15 - JlomyCTUMBIN MaKCUMabHBIN pa3Mep KyCKOB

O6opynoBanue
Ne DKcKaBaTop ﬁBTocaMOCBa
E/ [Toka3zaTenu Lonking | Hitachi JpoOuika
CDMG655 | Zaxis Shacman
0 330CX
1 BmectumocTs (M):
Kogmia 2.5 1.8
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Ky3ona 10.5

[Iuprna MIPUEMHOTO 06
OTBEPCTHSI IPOOUITIKH, M '

MakcumanbHbIl pasMep
KYyCKa, M

1.0 1.2 1.7 0.4

[Tpunumaercs makcumanbHbIi pazmep Kycka 0.4 M s pyast u 0.9 m s
IIOPOJIBI.

3.10.3 Knaccudukauus mopoj 1no B3pbIBaeMoCTH

Opynenenue MectopoxaeHuss Kockyayk mosiorosaneraroiiee, IiacTooOpasHbie
3asiexxku. [lo pesynbratam BHU3yalbHBIX HAONIOACHUN, OYpOBBIX W OMNBITHO-
(GUIBTPAlIMOHHBIX PabOT B pa3pe3e BBIACICH OJWH BOJIOHOCHBIM TOPHU3O0HT,
MPEJCTABJICHHBIM 30HOW OTKPBITOM TPEIIMHOBATOCTH TPAHUTU3UPOBAHHBIX
MeTaMop(PUUECKUX TTOPOJ BEPXHETO MPOTEPO30Si.

HaunGosee momHoi sBsieTCs KitacCu(pUKAINS MACCUBOB CKAIBHBIX MOPOJT IO
CTENEHU TPEIIMHOBATOCTH M COJEPKAHUIO KPYMHBIX KYCKOB, pa3paboTaHHas
MeXBEeTOMCTBEHHOM KOMHUCCHEN IO B3PBIBHOMY JI€NIy, KOTOpask NPUHUMAETCS 3a
OCHOBY Iipu pacuére nmapamerpoB bBP Ha mecropoxaennn Kockyayxk.

Tabnuna 16 - Knaccuduxaius mopos no TpemuHOBaTOCTH

e S Copnepxxanue (%) B
= < MacCHUBE
= g = = OTIEeTLHOCTEH
é’ Crenesp  TPELIMHOBATOCTH é = = é pasMepoM, MM

w 8 | (CI0XHOCTH) MacCHUBa qE)[ S a3

¥ L B[ 252

o' £ 2 5| E§ E|[+300 |+700 |+1000

o g 5| o9& 8§

5 g 25| zg2

2 E O = |[<E &
Ypes3BbluallHO TPEIIMHOBATHIE i

! (MEK00OJIOMOYHBIC) 0.1 0-0.1 10010 0

I CunpHO TpewmuHoBarbie | 0.1- 0.1- 10- 30 5
(cpemHe-00JI0MOYHBIC) 0.5 0.25 70
Cpenue TPEUIMHOBATHIC i 0.25- 10- i i

o (KpynmHO-00JI0MOYHBIC) 0.5-1 0.4 70 30-80 1 5-40

I\ Maro TpemnmHoBaThie (Bechma 1-15 10406 |10 80+10 | 40-
KPYITHO-0JIOYHBIE) 0 100
[IpakTM4eCckn  MOHOJIMTHBIE

\ (MCKITIOYUTEIIHHO 1.5 0.6-1 0 100 100
KPYMHOOJIOUHBIE)
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Ha ocHoBanun HMCIOIMUXCA JAaHHBIX MOKHO CACIAaTh CIICAYIOINUC
MNPpCAIIOJIOKCHHA:

l) IOpOAbI 30HBI BEIBETPHUBAHUA U 00J1aCTH TEKTOHHYECKHUX HapymeHHﬁ, COTJIaCHO

HpHHHTOﬁ KJIaCCI/I(i)I/IKaHI/II/I, CHJIBHO TPCIHIMHOBATELIC

(cpennebmounbie)oTHOCATCS KO || KaTeropuu;

2) TOpOAbl HWKHHUX TOPHU30HTOB M B 30HAX, YJAIEHHBIX OT TEKTOHHYECKUX

pas3IoMOB,

10

(xpynHOOJI04YHBIE) OTHOCSTCS K mopodam |ll kareropumu.

TOPHOM

MacCBhlI,

Haubonee momHOEe oOTpaxkeHue (HakTopos,
JTpOOJIeHUSI
pazpaborannoit 1ITHUI'PU,

OTPaAXXCHO

B IIOKaJIC

COCTOAHHIO Pa3BCAOYHOIO KCPHA CPCAHCTPCIINHOBATHIC

BIIMSIIOIIMX HA KayecTBO
B3PBIBAEMOCTH  TOPO/I,
KOTOpas TMpHUHATA 32 OCHOBY IIpu pa3paboTke

BPEMEHHOHN KJIacCH(UKAIIMKM I10 B3PBIBACMOCTH IOPOA U PYI MECTOPOKICHUS
Kockynyk, npeacraBieHHoi B Taduie 17.

Ta6muma 17 - Knaccud

pukaiust mopoJi Mo B3pbIBAEMOCTH

Pacuétnpiii
YAETbHBIN
pacxon BB ¢
TEIIOTOU
Kare B3pbIBa 00
ropu Cpennuit | Koaddunme kK U1 BBI-
Karero
s pasmep HT KperocTtH | [LTOTHO | X012 KYCKOB,
Crenenb pust
opo OT/AEJIBHO |TO  IIKaJe | CTh Kr/M3
B3PBIBAEMOC | TPEIIUH N
I TI0 cTen B | [Iporonpsiko | mopoxn, | Ceeim | CBHI-
TH OBaTOCT 3
B3PBI 0 MacCHBE, | HOBA, /M e 500 | me
BaeM M f mm He | 1000
OCTH 60-1€€ | MM
10% | He
oome
e 3-
5%
CpenHeB3phl
BaeMble
OKuCIICHHBI
e u
|| SymOemumie |y 19590 810 2528 |05 10>
pyahl, 0.9 0.7
KOHTJIOMEpa
THI
c1aboOBHIBET
penbie
| TPYAHOB3PEL |y v 1005 | 10-12 26-28 |99 |0
BAaEMbIC 1.2 0.95
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KOHIJIOMEpa
TBI,
HeCUaHUKHU U
KOHTJIOMepa
T-
MIECUaHUKH,
nopUpUTHI
aH/Ie3UT-
0a3aJIbTOBBIC

B mpormecce oTpabOTKM MECTOPOXKICHUS KiIacCU(PHUKAIMKM TOPOJ  TI0
TPEIIMHOBATOCTH U B3PHIBAEMOCTH MOKET MOTPEOOBATh YTOUYHEHUH.

3.10.4 Boi0op Tunia BB u cpeacTs B3pbIBaHUA

Kputepun ontuMaibHOCTH NIpuMEHsieMbIX BB — KOHKpeTHBIE COOTHOIICHUS
MEXJly CBOMCTBAMH B3PBIBAEMBIX TOPHBIX MOPOJ M MapaMeTpaMu MPUMEHSIEMbIX
BB.

[IpyHuMaeTcss MHOTOPSAHOE PACHOJIOKEHUE CKBOXXHH B IpEaenax
B3pBIBAEMOTrO OJIOKa Ha pyAe W Ha BCKpbime. Jlmamerp ckBaxuHbl 115 MwM.
OCHOBHBIMM TIapaMETPAMH PACIOJIOKEHUS CKBAKHUH SIBISIOTCA paccTosHuEe (a)
MEXJIy CKBOKUHAMH B psay, pacctosaue (B) mexay psgamu u jmaus (W)
CONpPOTHUBIEHUS MO noaouBe. CxeMa KOMMYTallMM B3pBIBHOM CETH Ha YCTyIe
nopsiiHasi, IUaroHalbHas W BpyOoBas MpuU MPOXOJKe TpaHiuedl. B3psiBanue
KOpOTKO3aMmeJIeHHoe. MHTepBan 3ameyieHus BHYTPUCKBaXMHHBINM 550 Mc,
MOBEPXHOCTHBIN 17-63 Mc.

HpC}ICJ’IBHOC 3Ha4YCHUC Wp JUISL OJMHOYHOM CKBa)KHUHBI ONpECACIIACTCA I10

dbopmyne C.A. JlaBbioBa
W, =53K.d, &,M
| K7

rae K, — koadduiment TpenmHoBaToCTH;
d. — AMaMeTp CKBaXKHHBI, M;
V. - ILIOTHOCTS 3apsixanus BB, 1/m°;
» - INIOTHOCTH TOPHOM HOPOABL, T/M>;
Kiz — xoadduiment oTHOcuTenbHOUM paboTocnocobHocth BB mo
OTHOIIICHUIO K TpaMMOHUTY 79/21.
[TonyyenHasi pacuéTHasi BeJIMUMHA IMPOBEPSIETCS HA YCJIOBHE 0OE€30MacHOro
BEJICHUS paboT Ha yCTyIIE:
Ws=Hyxctga +C, M
rne Hy - BeicoTa ycTyna, m;
@ - yTroja OTKOCa yCTyIa, Tpaj.;
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C - MUHUMAJIBHO JIOTTYCTUMOE PACCTOSIHHE OT CKBAXKUHBI 10 BEPXHEH OPOBKH
ycTyna, M.

[IpuHMMaeTcs BeMWYWMHA JIMHUU COMPOTHUBJICHHS IO TMOAOIIBE, KOTOpas
ynoBietrBopsieT ycnoBuro Wy > We.

Benuunna nepeOypa CKBaKHUHBI:
Liep =10 0.25 Hy

JIMHA CKBaXXUHBI C YYETOM Tepedypa:
Lo = Hy + Inep

Paccrosinue (a) Mexay CKBa)XMHaMH B psy puHUMaeTca paBHbIM 4.0 M, a
paccTosiHue (B) MEXAY pAlaMU CKBaXXUH C yueToM KodduirenTa cOMmKeHus mpu
o =1.0 mpunumaercs takxke 4.5M. [lapameTpbl CETKM CKBaKMH IOKa3aHbl Ha
pucynke 13,14,15,16.

Macca ckBaxkxuHHoro 3apsiia BB (kr) onpenenena no ¢gopmymnam:

JUISl CKBAYKHH TEPBOTO psijia Q3= gWHya,
JUIS CKBa)XKHH Iocieayomux psaos Qs = gsH,a,
rae ¢ — yaenbHsid pacxon BB, Kr/Mm°,
JnvHa 3a00UKH: | = W, M,
rie  u =0.4-+0.7 — xoahpunueHT 3a00MKH.
JlnuHa 3apaaa, M: les = Qs / Pus,
rae Py — BMectumocth BB B 1 .M CKBaXKUHBI, KT, onipenensiercs no popmyie:
P, =7.85d°V,, xr/Mm,

rae  Oc — AMaMeTp CKBaXKUHBI, JIM.
3nauenue |y, mpoBepsieTcs Ha coOMOaeHUS YCIOBUS |y < L¢ - |56
[TapameTpnl KOHCTPYKIINK CKBaYKMHHBIX 3apsI0B MPUBEICHBI Ha pUCYHKe 13.

66 9
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Pucynok 13 — KOHCTPYKIIMI CKBa)KUHHBIX 3apsiIOB

Jmuna (Le) B3phiBaeMOro OJIOKa PacCUMTHIBACTCS M3 YCIOBHUS OOEcCreYeHUs
DKCKaBaTOpa YETBIPEXJIHEBHBIM  3alacOM  B30PBAHHOW TOPHOM MacChl U
paccuuThIBaeTcs 1o Gpopmyse:

NxQ,
Lox = w +b(n—1)*Hy > ™

rae N =4 - konuyecTBO pabounXx JHEH MEXTy B3phIBAMU;
Q. — CyTOUHasi IPOU3BOIUTENBHOCT SKCKABATOPA, M°/CYT.;
N — KOJIMYECTBO PSIIOB CKBAXUH B OJIOKE, IIIT.

KomnuectBO (N¢xs) CKBOXKHH B OTHOM PSITy

Nﬁﬂ.
a
rac a-— paCCTOHHI/Ie MG)KI[y CKBa)XMHAMHU B pﬂﬂy, M.

N CKB.p. — , IIT,

Ob6mee konmnuecTBO CKBaXXHUH (N 6) HA 00ypeHHOM OJI0KE
NCKB.6 =n X NCKB.p.

I
OO6mas nmuHa (Z o) CKBa)XHH Ha 00ypruBaeMoM OJIOKe
Z Ic;c. = che.ﬁ. X ICK.
BbIXoj TOpHO# Macchl ¢ OJTHOTO IMTOTOHHOT'O METpa CKBaXUHBI OTIPECIISICTCS
o gopmyiie:

Bﬁ,z. x Lﬁ,z.Hy 3
(VF.M.): zl s M /HM
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HcxomHbie JaHHBIE U PE3yJIbTAThl pacuéTa mapaMeTpoB OypOB3PHIBHEIX padOT
npuBeIeHBI B Tabuie 18.

B mpouecce s3kcrnyatanuu MecTOpoXAeHUs mnapaMmeTpbl bBP yTouHsroTCA
JUIS KOHKPETHBIX YCIOBUN U KOPPEKTUPYIOTCHL.

Tabmuma 18 - Micxonublie naHHbIe U pacy€T mapaMeTpoB OYPOB3PHIBHBIX pabOT
Kareropus wu crenenb

Ne PacuérHble nokaszarenu napamerpos bBP BSPPIBACMOCTH — TOPHPIX
n/m Opo/Jl
] 1 11
1 BricoTa ycryna (Hy), M 10 5 10
2 Yron oTkoca ycryna, rpaj 65 65 65
3 Jlnametp cCKBaXUHBI (Ucxs), M 0.115 |0.115 |0.115
4 | Koadowumment tpemmuosaroctu (K;) 1.1 1.1 1.05
5 | InorHocTs 3apsaa BB, t/m° 1.2 1.2 1.2
[110THOCTH B3pBIBAEMBIX TIOPO/I:
3 2,7 3,0
6 pyasl (pp),T/M 3,0
3 2.65 2.65
BCKPBIIIHU (Py),T/M -
Koaddpumment pabdorocnocoonoctu BB | 1.1- 1.1-
7 1.1-1.2
(Kgs) 1.2 1.2
3 Benmnunna JICIIIT opuHouHOrO 3apsiaa 573 58 547

(Wog)
9 Benuunna ¢akruueckoit JICIII (Wy), M 6.64 |4.82 6.64
Pacuérnas Bennunna (W):

10 | pyna, m - 5.8 -
nopojia, M 6.64 |- 6.64
11 | IlepeOyp ckBaxuH (1yep), M 1.5 1.0 15
12 | I'mybuna ckBaxuH (los), M 115 16.0 11.5
13 | Jlmuna 3a001KH (1446), M 4.3 3.8 4.3
14 | lnuna 3apsina B CKBaKHHE (1s4p), M 7.2 2.2 7.2
15 | Bec 3apsana B 1 M ckBaxkunsl (P), kr 212 |21.2 21.2
16 | Bec 3apsga B ckBaxuHe (Q ), KT 1846 |46.6 152.6

17 | PacuéTnblii yaenbHbli pacxon BB (), kr/m® | 0.75 | 0.75 0.75
PaccTrossame Mexmy — CKBaXHMHAMH  TIO

1g |TepBoMy  psny (a1):

pyna, M - 2.1 -
nopoJia, M 3.1 - 3.1
19 Koadduiment cOmmkenuss ckBaxuH B 1-Mm 05 04 05
paay, T
20 PaccTrossame  Mexmy — CKBaXMHAMH B 4 4 4
MOCJEAYIOMMX pssax (), M
21 | Paccrosiane mexay psgamu ckBakud (D), m | 4 4 4
22 | KonmgecTBo psiioB CKkBaxkuH (N) 5 4 5
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23 | lllupuna B3puiBacMoro 010ka (Be,), M 24 20 24
JlnnHa B3peiBaeMoro 01oka (Lgy):
24 | pyaHoro, M - 100 -
MOPOJIHOTO, M 225 - 225
KonudecTBo ckBaknH Ha 0JIOKE Ha TIEPBOM
25 | PAAY: - 48 |-
Ha PYJTHOM TOPH30HTE 79 ] 79
Ha TTOPOJHOM TOPU30HTE

KonmuyectBo  ckBakuH Ha  OJIOKE B
MOCTIEAYIONINX PsIIax:

Ha PYJIHOM FOPU30HTE - 25 -
Ha MOPOJIHOM FOPU30HTE 56 - 56
OOmmas ATMHA CKBaXHH:
27 | Ha pyaHOM OJIOKE, M - 738 -
Ha TOPOJTHOM OJIOKE, M 4048 | - 4048
Brixox ropHoit maccel ¢ 1M CKBaXXUHBI B

S0ke (Vr), M 156 |135 15.6

26

28

[Ipu BTOpUYHOM IpOOIICHNH 10 Pe3yabTaTaM pacy€ToB pa3Mepa HerabapuToB
(3.10.2, Tabawuma 16) npunsro, uto pasmep (l,) HeradapuTa He JOKEH MPEBBIIATH
0.4 m na pyae u 0,9 Ha ckane. Boixon HerabapuTa (4, ) IpUHUMAaeTCsl paBHBIM 5 %o.

O6beM (Qy) HerabapuTHBIX KYCKOB OIpeesieH 1o GpopmyJie

_ Qs 3
R T
rae Qun — ro10Boi 06BEM B3pHIBAEMBIX TOPHBIX HOPOJI, M/TOJ
KonmuecTBo HerabapuTHBIX KyCKOB

QH

3
L,

Ky, = , ITYK
rae |y — 06vem HerabapuTHOTO KycKa, M>.,

s npoOnenust HerabapuTa IIMYPOBBIM METOAOM, MPH KOTOPOM B
Ka)XJIOM HerabapuTHOM Kycke Oyputcs mmyp riyounoi 0.3 m Ha pyne u 0.7 M Ha
CKaJe.

s 6ypenus mmnypoB npuHuUMaroTcst OypusabHble MosoTk [1P-19 wmu [1P-

22.

KonnuecTBo mmypomMeTpoB, HEOOX0AUMOE ISl TUKBUIAIIUH TO10BOTO
o0bemMa HerabapuTHBIX KYCKOB
Num, = lun X Ky, M
rae |y, — rayouna mimypa, M

Vnenvubii (gH) pacxon BB Ha pasnmenky HerabapuTa NMpUHHUMAETCS
paBHBIM 0.4 K1/)3.

INomoroii pacxon BB Ha pa3aenky nerabapura

Qesn = Qu X gy, KT
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3.10.5 Pacnosio:xeHue 1 MOPSIIOK B3PbIBAHNS CKBAXKUHHBIX 3aPsiI0B

[IpyHMMaeTCs MHOTOPSIAHOE  PACHOJIOKEHUE CKBAXKHUH B IIpeAesax
B3pbIBAEMOro OJIOKa Ha pyAe M Ha BCKpbime. JuameTp ckBaxuHbl 115 MM.
OCHOBHBIMHM TIapaMETPAMH PACIOJIOKEHUS CKBAKUH SIBISIOTCA paccTosiHuEe (a)
MEXJy CKBOKUHAMH B psimy, paccrossHue (B) Mexay psgamu u jmHus (W)
CONPOTHUBJIEHUS MO mojomBe. CxemMa KOMMYTalWW B3PBIBHOW CETH HA YCTYIE
nopsiiHasi, JUaroHaibHas M BpyOoBas NpU MPOXOJKe TpaHiued. BiapbiBanue
KOpOoTKO3amejieHHoe. MHTepBan 3amemyieHusi BHYTpUCKBaxkuHHbIA 500 Mc,
MOBEPXHOCTHBIN 17-63 Mc.

3.10.6 OcHoBHbIE BUABI CXeM OypeHus

Cxema OypeHHs — 3TO IPOCTPAHCTBEHHAS TUCIOKAIUS CKBAKHH.

HemocpenctBeHHO Ha OJIOKE MPOCTPAHCTBEHHAS JUCIOKAIAS CKBaKHH
peaTu3yeTcsl MOCPEICTBOM BBIHECCHHS B HATYpy €€ T€OMETPUUYECKHX MPOSKTHBIX
apaMeTPOB: PACCTOSHHEM MEXAY PSJAaMH CKBaXKHH (B), PACCTOSHHEM MEXIY
CKBaXuHaMH (a), T1yOMHOM CKBaXUHBI (L), YIJIOM HAKJIOHA CKBaXWHBI K
BepTUKaIu (3), yrJioM HakKJIOHA psiJia CKBaXKWH, 10 BEJIMYMHE PABHOM PaCCTOSTHUIO
MEXIy psAAaMu B, OTHOCUTEIBHO CBOOOTHOM MOBEPXHOCTH OTKOCA yCTYIIA.

Knaccudukanus mno pacrnosjoXKeHUIO CKBaXKMH OTHOCHUTEIBHO JPYr Apyra
onpeesieTcss IPUHATON CETKOW CKBaXKHUH.

Paznuyaror:

- IPSIMOYTOJIBHYIO CETKY CKBax<uH, a=mb, rioe m=1.0 (cm. puc.Ne 14);

- CETKY C IIIaXMaTHBIM PACMOJIOKEHUEM CKBaXUH, a=M-'B, rae M=1.0 (cm.
puc.Ne 15);

- IPSIMOYTOJILHYIO CETKY CKBaxkuH, a=mb, riae m> 1.25 (cm. puc.Ne 15);

- C IaXMAaTHBIM PACIIOJIOKEHUEM CKBaXkuH, a=M-b, rae m>1.25 (cm. puc. Ne
17).

+ o
1+ + + +
o+ o+

-+

+

-

4 + + -

Pucynox 14 - [TapameTpsl psIMOYTOIHHOM KBaIPATHOM CETKU CKBaXKWH, a =M'B, T]I€
m=1.0
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Pucynox 15 - [TapameTpsl ¢ m1axMaTHBIM PacHoOJIOKEHUEM CETKU CKBaXKUH, a =M'B,

roe m=1.0
a e
ﬁa
-+
K3
1

4+ + + +
T+ + + 4

{1+ + + 4

Pucynok 16 - [lapameTpsl IpsIMOYTOJIBHO CeTKa CKBaXHH, a =M-B, rae M>1.25

Pucynox 17 - Ilapamerpsl NpsSMOYTOJBHOW CETKOM CKBaXXHWH C IIaXMaTHBIM
pacrojoKeHueM CKBaKUH, a =M-B, rae m>1.25

CpaBHeHHEe IPSIMOYTOJIBHBIX CETOK CKkBaXUH rae m=1.0, u rme m>1.25, no
OCHOBHBIM TOKa3aTeNsiM OypOB3pBIBHBIX PabOT, MO3BOJSET ClieNaTh BBIBOJ, YTO
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HanOoJIee MPEAMOYTUTENHHON SBISICTCS IPSIMOYTOJIbHAS CETKA CKBXKHH ¢ M>1.25,
KOTOpas yiyuiaer rnokasareau bBP no:

- COKpaIlleHHI0 00beMOB OypeHus, Ha KOADPUIIUESHT COMUKEHUS CKBOKUH M.
Hamu B pacuerax mnpumMmeHsieTcs YCpeIHEeHHBbIM koaddunuent mM=1.25 wu,
COOTBETCTBEHHO, pacueTHbIE 00bEMBI OypeHus cokpalaroTcs Ha 25 %;

- YJIYYILIEHUIO KadyecTBa APOOJEHHS 3a CUET YBEJIMYEHUs KOJIOHKH 3apsja,
I3ap;

- YBEITMYCHUIO BBIX0JIa TOPHON MAaCChl C 1 MOTOHHOTO METpa CKBAXKMHBI HA
25%;

B cBoro ouepenp, CpaBHEHHE MNPSIMOYTOJbHOM M IIAXMAaTHOM CETOK
CKB)KHMH TO3BOJISIET ClI€NIaTh BBIBOJ, YTO HanOoJiee MPEANIOUYTUTEIHHOM SIBISETCS
[IaXMAaTHOE PACIOIOKEHNE CKBAKUH TPHU AKBUBAJICHTHBIX 3HA4YeHUSX (M), mpu
3TOM YyJy4IIat0TCs MOKa3aTesin OypOB3pBIBHBIX paldoT I10:

- COKpallleH’Io 00beMa Oypenus Ha 5 %;

- YBEITUYCHUIO BBIX0JIa TOPHON MacChl C 1 MOTOHHOTO METpa CKBAKMHBI HA

5%.

3.10.7 OcHoBHbBIE BUIBI CXE€M B3PbIBAHMSI.

[Tpou3BOAUTENHHOCT  BBIEMOUYHO-TIOTPY30UHBIX ~ PabOT  OmpeAessieTcs
MOKa3aTesIMU OYpOB3PBIBHBIX pa0OT — CTENEHbIO IPOOJIEHUS U IIUPUHOM pa3Basia
B30PBAHHOM NOPHOM Macchl. B CcBOIO ouepenb, 3TH MOKa3aTeIu MPU BCEX MPOUUX
PaBHBIX BXOJHBIX U PACUETHBIX YCIOBHUSIX, 3aBUCST OT CXEMbI B3PbIBAHUS.

CxeMa B3pbIBaHUSI — BBIOOp TOCIEAOBATEIBHOCTA B3PhIBA OT/EIIBHBIX
3apsiI0B B IMPOCTPAHCTBE U BO BPEMEHM.

OcHOBHBIE CXE€MbI B3pbIBAHUS:

1. [TopsigHbIe CXEMBbI B3pBIBAHHS.
2. Bpy0OoBbie cxeMbl B3pbIBaHUS.

[Topsimable cxeMbl B3pbIBaHMS MPOCTHI B COOpPKE M MpeIHA3HAYEHBI JIJIsi
B3PBIBAHUS B JIETKOB3PBIBAEMBIX MOPOJAX C IEJNbI0 B3phiBA Ha ApOOJEHUE U
COTpsiceHHEe (BCIYYMBAHKUE) MPU YCTYIMHOM B3PBIBAaHUU. TaKkxKe MOPSIHBIE CXEMBbI
B3PBIBaHUA 11€7€CO00pa3HO KCIMOIB30BaTh MPU MPOBEICHUM CIEIUATbHBIX BHUJIOB
B3PBIBHBIX Pa0OT, OTPAHUYEHHBIX B BUY OJM30CTH KUIIBIX M MPOU3BOIACTBEHHBIX
00BEKTOB, MO pa3lieTy OTIEIbHBIX KyCKOB I'PYHTA, YIAPHON BO3MYIIHOW BOJIHE U
CElCMUKE. PerynupoBanue BBIIICYKa3aHHBIX (bakTOpOB-OrpaHUYECHUN
BBIMOJIHSCTCS C YMEHBIIICHHEM MPOSKTHOTO Beca 3apsiia B npeaeiax (30-60) %.

Bpy0OoBbie cxeMbl B3pbIBaHMs 00JIee COBEPIIICHHBI, T.K. BEAYT K 00pa30BaHUIO
JOTIOJTHUTENBHBIX CBOOOJHBIX IMOBEPXHOCTEH, HCKYCCTBEHHOMY YMEHBIICHUIO
JIHC, K [ONONHUTENBHOMY COYAApPEHUI0 KYCKOB TMOpPOABI, a Takke K
HarpasjieHHOMY (P OPMUPOBAHUIO pa3Baja.

OcHoBHOE HazHaueHUE BPyOOBBIX CXeM B3pbIBaHUS — podaeHue. OaHaKo, u
C TPUMEHEHHEM BpPYOOBBIX CXE€M B3PBIBAHHUS MOXHO JOOHWTHCS, MPOCTOTO
COTpsiceHUsi (BCIy4MBaHMs) TOpPHOTO MaccuBa. PeryiaupoBaHue B3pbiBa Ha
coTpsiceHue (BCIy4YHMBAHUE) JOCTUTAETCsl M3MEHEHHEM Beca 3apsiga. OCHOBHBIM
JIOCTOMHCTBOM BpPYOOBOM CXEMBI B3pPBIBAHUS SIBIISIETCS TO, YTO MPH OJMHAKOBBIX
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BXOJHBIX M pacyeTHBIX napamerpax bBP pacuernas BennunHa paccTOsIHUN MEXAY
psanamu (JIHC) Gosnbliie, HexXenu Mpu NPUMEHEHUH MOPSAHON CXEMBbI B3pbIBAHUS, U
YTO B KOHEYHOM HMTOT€ IO3BOJIIET YBEJIWYUTh BBIXOJ TOPHOM MAcChl C OJHOIO
ITIOTOHHOTO METPa CKBAYKUHBI.

Knaccudukanus cxem B3pbIBaHHUS B 3aBUCHUMOCTH OT KpPEMOCTH TOPHBIX
nopo/1 1o mkajne npodeccopa M. M. IIpoTtoabsikoHOBa:

- TIOpSIAHBIE CXEMbl B3pPbIBAHHUS U TIOPSIIHBIE CXEMbl B3pBIBAaHUSA C
[ICHTPaJIbHBIM BPyOOM - jierkoB3pbiBaembie f(7+10);

- BpyOOBBIE CXEMbl B3pbIBaHMS (KJIWH, Tpameuus, JAuaroHanb, WX
xoMmOuHarws ) — cpenHen3pbiBacmbie T (11+15) u tpyaHos3peiBaemsbie T (16+20).

Ha ocHoBe nanHO#l kiaccudukanuu pa3paboTaHbl U NPUBEIACHBI CXEMbI
B3PBIBAHMSI C IPUMEHEHHUEM CIIEAYIOIIMX CPEACTB MHULMUPOBAHMS:

- neroHupyroiero muypa (AI);

- HeasiekTpuieckux cuctem B3pbiBanusi (HCB — UCKPA);

- KOMOMHHUpOBaHHEKIE, ¢ ucnonb3zoBanueM /111 u HCB.

Cxembl B3pbIBaHUS pa3padOTaHbl AJi1 CTAHIAPTHOTO YCTYITHOTO B3pbIBaHUS,
pazzneneHusi OJioKa B3pBIBOM, a TaKXe pacCMOTPEHbl YacTHBIE Cllydyau
(HecTaHIapTHBIE YCJIOBHS) U COOTBETCTBYIOIIME MM CXEMbI B3pbIBaHUA. OYeHb
YacTo MPHU BEICHUU B3PBIBHBIX PaOOT B TAKMX HECTAHJIAPTHBIX YCIOBUAX (YaCTHbBIE
Clly4au), UMEeT MECTO MOA00M CKBaXKMH, YTO BEJIET K BBIXOAY OOJILLIOTO MPOLEHTA
HerabapuTa U OTKa3HbIX CKBaXWH. [Ipemsiaraemble cXeMbl B3pbIBaHHUA, MPU HX
MPUMEHEHUH, UCKITIOYAT HETaTUBHBIE MTOCIIEICTBUSI B3PBIBHBIX palOT.

OCHOBHBIM TapaMETPOM CXEMbl B3PbIBaHHS SIBJISIETCS BpPEMS 3aMEIJICHHUS.
[Tpu npumenenun 1 — 3T0 nupoTexHuueckoe pene, npu npuMmenenun HCB — 3o
MOHTa)XHbII COEIMHUTEIb C HOMUHAIBHBIM BPEMEHEM 3aMEJICHHUS.

[InpoTexHUYECKOE pelie UM MOHTAXKHBIA COCIMHUTEINb — 3TO TEXHUYECKOE
yCTPOMCTBO, OOECIEeUnBarolee 3aMeIJICHUE B3pbIBAaHUS OTAEIbHBIX 3apsI0B B
IPOCTPAHCTBE M BO BpeMeHU. [IpaBuibHBIH BBIOOP HOMHHAIBHOIO BPEMEHU
3aMeJIJICHHs] SIBJISIETCSI BaXKHBIM (PAKTOPOM, OTPEAEISIONIUM KaueCTBO B3PBIBHBIX
pabot. Bpemsi 3aMeqyieHUs] MPUHUMAETCS B 3aBHCUMOCTH OT KPEMOCTH TOPHBIX
OPOJ, B JIETKOB3PBIBAEMBIX IIOPOJAX t0y =30 Mc\M, B TPyJHOB3PBIBAEMBIX BpPEMS
3aMeieHus] cooTBeTcTBYyeT t3amMm=10Mc\M. B pacuerax Bpems 3ameyicHUs
NPUHUMACTCS  YCPEIHEHHOE M COOTBeTcTBYyeT  t3am=15mc\M.  Bribop
MEKTYCKBaXXMHHOTO 3aMEJJIEHUs MPUMEHSETCS HOMHUHAIBHOE MOCIEAYIONIEe 3a
paCUYETHBIM MEXIYPSAI0BBIM 3ameisieHneM, kotopoe numeer mecto B HCB —-MMCKPA.

[IpumeHumocThb BBIILICYKAa3aHHOU KJaccuuKanuu 3a4acCTyro
OrpaHMYMBAETCS B CWIY  IPOM3BOACTBEHHBIX  HpuuMH.  Dakropamuy,
OTrPAaHUYUBAIOLIUMH IPUMEHUMOCTb CXEM B3PBIBAHUS, SIBISIIOTCS: IIUPUHA paboueit
IUIOUIA/IKK, €€ OPUEHTHMPOBAHHOCTh OTHOCHUTEIBHO CBOOOJHOW IOBEPXHOCTH,
Pa3HOPOJHOCTh FOPHBIX NOPOJ (BCKPBIIIHBIE OPOBI, PY/Ja), CAAraloMMX YCTYH U
TpeOyIOMMX Pa3esIbHOTO B3phIBaHUS, KOMIIAKTHOCTh pa3Bajia TOPHON Macchl, HO
pyU BCEM 3TOM HEOOXOIMMOE YCIOBHE — KaueCTBO JPOOJICHUS C TpeOyeMbIM
KOHJIUIIMOHHBIM pa3MepoM OTOMBaeMoW ropHoi maccel. [losTomMy B yclioBHSIX
ITPOU3BOJICTBA, C LIEJIBI0 YMEHBIIEHNS pa3Baja FOPHOM MacChl, MPOU3BOAST B3PbIB
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Ha COTpsiCCHHE (BCIyYHWBaHWE) TOPHOTO MacCHBa. B3pbIB Ha COTpSICCHHE
(BCIy4nBaHUE) MPOBOIST C YMEHBIIICHUEM Beca 3apsi/ia CKBAKHHBI U 0€3 U3MEHCHHUS
CeTKM CKBaXHMHbI. KadyecTBEHHBIH B3pbIB Ha COTpsICCHHME, (BCIyYMBAHHE) C
YMCHBIIICHUEM Beca 3apsijia CKBAKUHBI W 0€3 W3MCHCHUS CETKU CKBAKHUH C
TpeOyeMbIM KaueCTBOM JPOOJICHHS, MOXKHO IPOU3BECTH B JIETKOB3PHIBAEMBIX
TOPHBIX MOpoJiaX. B cpeaHeB3phIBEMBIX M TPYIHOB3PHIBAEMBIX FOPHBIX MOPOAAX,
B3PbIB Ha COTpsiCeHUE (BCIYYHMBAHHUE), COMPSIKEH CO CBEPXHOPMATHUBHBIM BBIXOJI0M
Herabapura.

3.10.8 PacuéT npou3BoAMTEIbHOCTH OYPOBBIX CTAHKOB H MX
KOJIMYeCTBA

Ha mMectopoxiaeHuu OCHOBHOM 00BeM TOpHBIX Mopoj otHocutcs k II-1V
KaTeropu OypuMOCTH M K CpeIHe- W TPYIHO B3pbiBaeMbIM. [l OypeHus
B3PBIBHBIX CKBaXUH MPUHAT OypoBoii cranok JK590 nuamerpom115 mm.

KonuyecTBo OypOBBIX CTAHKOB OINPEAEIECHO 1O PopMyIie:

Qea()i

N6.CT: P y uim

oci gawi

rie  Qroxi — TOMOBOI 0OBEM B3PBIBAEMBIX TOPHBIX MOPOJI, M2,
Psci — rogoBast mpou3BOAUTENBHOCTE OypOBOTO CTaHKa, IIM/TO/,
Urwi — BBIXOJI TOPHOM Macchl ¢ 1 I1.M. CKBaKMHBI, M>/TIM.
Pacuét konuuecTBa OypOBBIX CTAHKOB MIPHUBEAEH B TAOIUIIAX.

Tabnuna 19 - Pacuét npou3BoAUTEIbHOCTH OYPOBBIX CTAHKOB

[Toxazarenu En. HapaMeTpLIv
U3M. | OKa3aTenei

[110THOCTB TTOPOI, Vi /™ | 2.8

TexHuyeckas CKOPOCTb OypeHHs Mm/gac | 30

JIIMHa CKBa)KUH M 11.5/6

Uuctoe BpeMs OypeHUs: OAHON CKBaKHHBI mun | 30.5/15.5

OuncTKa CKBaKUHBI MuH | 1.5

ITonsem GypoBoro craBa muH | 0.23

CHsiTHE YIOPHBIX CTOEK mud | 0.50

Ilepee3n k crneayronieil CKBaKUHE mua | 0.50

BripaBHuBaHNE OYpOBOTO CTaHKA mMud | 0.75

OG6iee BpeMst OypeHus OJTHON CKBaKHUHBI muH | 31/16

Koaddunment ucnonws3oBaHus OypoBOro CTaHKa B 0.8

TEYCHHE CMEHBI

CMeHHasi TPOU3BOJUTEILHOCTh OYypOBOTO CTaHKa, wenm | 2001220

BCKpBIIA / pyaa

CyTouHasi MPOM3BOIUTEIHHOCTh OYypOBOTO CTaHKa, wieyr | 400/420

BCKp/pynaa
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KoadduimeHT TexHu4eckoil rOTOBHOCTH OYpOBOTO 085
CTaHKa B roJi
['omoBast TPOM3BOIUTENILHOCTh OYpPOBOTO CTaHKA, / 121 000/131
BCKp/pynia WIOR 000
Tabnuna 3.12.2.4 - [Toka3zaTenu 0HOrO MacCOBOTO B3phIBa
No [Tokaszarenu
~ | HammeHnoBaHue mmoka3areins Enx. u3m. 100BIYa
i BCKpBITIIA
pybl
1 HopmaTtuBHBIM  3amac  B30pBaHHOM ThiC. M3 0,30 55.78
Macchl (pyJla ¥ BCKpbIIIA - HAa 5 CYTOK)
2 | YaenwHblit pacxon BB Kr/Mm° 0,75 0,75
3 | Pacxon BB Ha o1iH MaccoBbIf B3pBIB | KT 225 41 841
4 | Paguychbl OMacHbIX 30H:
- 110 pa3ieTy KyCKOB MOPOJIbI 300,0
- paccrosuue, 6630HaCH96 o | 100,0
JENUCTBUIO YAAPHON BO3YIIHON BOJIHBI
- CEeHCMUYECKH 6e3omnacHoe 100,0
paccTosiHUE

[Tpun HOpMaTHUBHOM 3arace B30pBaHHOM ropHoil Macchl Ha 10 cyrok pacxon BB Ha
OJINH MACCOBBIN B3pPbIB MOKET JOCTUTHYTh — 20 TOHH.

I[Ipy mocraHOBKE ycTylla B  MPOEKTHOE  IOJOKEHHE  BO3MOYKHO
NIEPBOHAYAJILHOE B3pBIBAHUE 110 KOHTYPY B3pPBIBAEMOIO MAacCHBa, a 3aTeM C
HEOOJIBIIMM MHTEPBAJIOM HWHULMUPOBAHUE 3apsA0B BHYTpU OJOKa, B KOTOPOM 3a
CUET ONEPEKAIOIIETO B3PhIBA 110 KOHTYPY MPOUCXOAUT CMbIKaHHUE (CXJIOMBIBAHUE)
TpemmH. [IpaBuibHbI 10100p MHTEPBAIA 3aMEIJIEHUSI MEX1y KOHTYPHBIM PSIZIOM
U OCHOBHBIMM  3apsAlaMud  (MOCJIEAYIOIMMH  CTYNEHSMH),  KOJIMYECTBO
OJIHOBPEMEHHO B3PBIBAEMBIX B3pPbIBUATHIX BELIECTB B CTYNEHH, MIYOUMHBI U yria
HAKJIOHA CKBA)KWH, KOHCTPYKIMH 3apsiia B CKBaXUHAX W JIp. MO3BOJIAIOT 3TUM
METOJIOM 3HAYMUTENIbHO CHHU3UTh CEHCMHUYECKOE [IEWCTBHE Ha OKpY’Kalollue
OOBEKTHI.

[locne 3apsbkaHUs CKBa)KHMHBI 3aChIalOT 3a00€YHBIM MaTepuaioM, B
Ka4eCTBE KOTOPOTrO MPUMEHSIOT TJIMHUCTO-TIECUAHYIO CMECh.

['panynoMeTpudeckuil cOCTaB B3OPBAHHOW MOPOABI U PYIbI JIOKEH OBITH
OIIPEJIENIEH IO IaHHBIM ONBITHBIX B3PBIBOB. TOraa e onpeIensieTcs OTHOCUTEIbHOE
KOJIMYECTBO HErabapUTHBIX KYCKOB MOPOAbI U PY/bI.

B3pbiBHBIE paOOTHI IPOU3BOATCS B IHEBHOE BPEMSI CYTOK.

[Tokazarenu 0JHOrO MacCOBOTO B3phIBA U PAJANYChl OMACHBIX 30H 0000IIECHBI

B Tabnuue 3.12.2.4.
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IIpn HOpMaTUBHOM 3arace B30PBAaHHOW MACChHI Ha 5 CYTOK, B TEYEHUHU I0J1a
Oyner mpousBereHO 68 MaccoBbIX B3pbIBOB. ['op0BOM pacxon BB npuBenen B
tabmurte 3.12.4.1.

Ta6mui 3.12.4.1 - 'ogosoit pacxon BB

IToxazaTenu
No
HanmMmenoBanue mmokazarens En. u3Mm. | moGbrua
11 BCKpBIIIa
pyAs
1 | O6mas ropHas macca TBIC. M° 86.4 16 067
2 I'onoBoe KOJIMUECTBO MAacCCOBBIX e 68 68
B3PBIBOB
3 Pacxon BB Ha oanH MaccoBbIil B3pbIB r
BCETO: 225 41842.5
4 | T'onosoii pacxon BB T 0,22 41,84

3.10.9 PacuéT onmacHbIX 30H

OmnacHble 30HBI NPHU B3PBIBHBIX pa0OTax pacCUUTAHbl B COOTBETCTBUU C
«[IpaBuiiaMu  oOecrie4eHHs] TPOMBIIUIEHHONH ©0€30MacHOCTH Il OMAaCHBIX
MIPOU3BOICTBEHHBIX 00BEKTOBY. B MpoekTe ornpeaesieHbl 0NacHbIe 30HbI 1JIs JIIOIEH,
MEXAaHU3MOB U COOPYKEHUU OT pasii€ra OCKOJIKOB IOPOJbI, OT CEMCMHUUYECKOIO
s dekra, OT AEHCTBUS yIapHON BO3AYIITHON BOJHBI.
Panunyc onacHo# 30HbI (Ip) O paznéTy KyCKOB OINPEAEEH MO BEIUUMHE YCIOBHON
BEJIMYMHBI COTPOTUBIIEHUS T10 TOJIOIIBE, KOTOPAsi pACCUMUTHIBAETCS MO popMyIie:
Wyei=0.7 W nax
rae  Wmax— MakcuMaibHasi BEIMYMHA COITPOTHUBIICHHS 110 MTOJIOUIBE, M

JUis CKBasKUH pyAHOTO U OPOHOTO 0710Ka Wmax= 5.7 M.

IIpu B3pBIBE PYAHOTO M MOPORHOTO 6moka W e = 0.7 X 5.7 = 3.99 M,
IpUHUMAaeM

W e = 4.0.

B cootBercTBUM ¢ nanHbiMU TpecTa Coro3BpbiBnipoM (Tadnuua 3.18) paauyc
ONAacHOM 30HBI IIPU B3pBIBE MO Pa3JIETy KyCKOB NpuHUMaeTca paBHbIM 300 M aiis
moaei u 150 M 1711 MexaHu3MOB Kak IIPU B3pbIBE pyAHOT0 0JIOKA, TAK U TIPU B3PhIBE
MOPOJIHOTO OJI0KA.

Tab6suua 20 - Pa3mepbl onmacHbIX 30H NPU B3pbIBaxX MO pas3si€Ty KYCKOB

Panuyc oracHoM | Y CJI0BHAs JIMHUS CONPOTHUBIIECHHUSI 11O 1oaomBe, Wy, M

30HBI p, M 15|20 |40 |6.0 |80 |10.0|12.0|15.0|20.0|25.0
IUTSL JTFOEH 200 | 200 | 300 | 300 | 400 | 500 500 |600 |700 |800
TSI MEXAQHU3MOB 100 [ 100 | 150 | 150 | 200 | 250 | 250 | 300 | 700 | 800
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Pannyc omacHOro BO3IEUCTBUSA HA 30aHHUS W COOPYXKEHHsS BO3AYIIHOU
yZlapHOW BOJIHBI U TIOJTHOM OTCYTCTBUH IOBPEXKIEHUH OIpeneeH 1no popmyiie

Meu= KBqu&O
rie K — kodpduiueHT yduThIBarOMMi PACIOIOKEHUE 3aps0B OTHOCHUTEIHHO
oTkpbIThIX TTOBepxHOCTEN (K3=10-15). [Tpuanmaem K;=10.

Qs — 001Ias Macca OJJHOBPEMEHHO B3PBIBAEMBIX 3apSIOB, K.
552, =1071026 = 320 M.

Paauyc 30HBI, Oe30macHOil MO AEMCTBUIO BO3AYIIHOW BOJIHBI Ha YellOBEKa
onpezenéx no popmyie

CeiicMuuecku Oe€30MacHbIC BEJIMYMHBI COCPEJOTOUCHHBIX 3aps/IOB IS
CJIOKHBIX HMHXEHEPHBIX COOPYKEHUM, a TaKXKe J/JII MacCMBa TOPHBIX IOPOJ
paccuuTansl 1o Gopmyiie:

Qc.6 - (VK.pX € /Kr)ﬂXrS, KT
rie  Vip — AOoIycTuMasi KpUTHYEcKask CKOpOCTh KojieOaHusl, (cM/c), TpUHUMaeMast
B 3aBUCUMOCTH OT THIIA COOPY>KCHHS WJIM COCTOSIHHSI OOBEKTA.

Tabnuna 21 - BennunHa KpUTHYECKOM CKOPOCTH KOJICOAHMS
Kputudeckast ckopocth (cm/c)

Coopyxenue (00BEKT) npu
MHOTOKPAaTHOM | OJTHOKPaTHOM
BO3JICHICTBUH BO3JICCTBUH
[IpompiliieHHBIC  37@HUSA,  TPAHCIIOPTHBIC 5 10
ACTaKaJIbl, OOJIBIINE U CPETHUE MOCTHI
OnHOATaXKHBIE KapKAacHbIE IMPOMBIIUICHHBIC
31aHUs, MaJIOCBSI3HBIE MOpOoAbl B ocHoBaHuu | 10 20
COOPYKECHUH
MaccuB TpEIIMHOBATHIX CKaJIbHBIX IOPOI,
)Kejlie300eToHHasg — OTAedKa  HamoJHeHHBIX | 20 50
HaIoOpHBIX ToHHeNel — 6eToH M-200 u M-300

Jj14 31aHui IpOMIUIONIAAKUA PYJHUKA TpUHUMaeM VKp = 5 cm/c.
€ - K09(hPUIMEHT, 3aBUCSIIUN OT YCIOBUN B3PBIBAHUS U MOJIOKEHUS OXPAHIEMOTO
00BEKTA U UMEIOIIUH CIIEAYIOIINE 3HAYCHMUS:

- PBIXJICHUE B KapbEPHBIX YCIOBUAIX, 00BEKT HA MOBEPXHOCTH 3eMin 1.0;

- B3pBIB B MOJ3eMHBIX ycinoBusx 1.5+ 3.0;

- B3psIB Ha BeIOpoCc 1.5+ 2.0;

- B3PBIB Ha PBIXJICHUE NIPH OHOMN oOHakEHHON moBepxHOoCcTH(.7 ~ 0.8.
3HayeHUE € MPUHATO paBHBIM (.8.
B - xoahuLMeHT, 3aBUCSIINN OT PACCTOSHUS 10 OXPAHAEMOTr0 00BEKTA.

B 6mmxHel 30He (17151 00BEKTOB, PACIIOIOKEHHBIX HA TIOBEPXHOCTH MACCHBA)

IPH pacCTOguyn menee 100 nuamerpos 3apsanga (100d) £= 1.0 71.5. B panbuei

30He (111 0OBEKTOB, PACIIONOKEHHBIX Ha 60JbIIMX paccTosuuax) A= 1.5+2.0.
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VYuuThiBas, YTO NOBEPXHOCTHBIE 3/IaHHUSI W COOPYXKEHUS HAXOIATCA Ha
paccrostunu >100d B mpoekte A npunumaem paBHbIM2.0.

K, — ko3¢ duiment, 3aBucsamnii OT T€OJOrHUECKUX YCIOBUHM, UMEET CIEIYIOIINe
3HAYCHMSL:

Kateropus nmopos 1mo TpenmHoBaToOCTH I I i 1w Vv
K, 500 300 200 100 50

Bennuuna K, npunumaercs pasuou 200.
I =450 M — MUHUMaJIbHOE PACCTOSTHUE 10 OXPAHSAEMOI0 00BbEKTA.

Torna ceficMuuecku Oe30macHasi BETUYHHA COCPEOTOYCHHBIX 3aps/I0B paBHA
Qcs = (5 x 0.8/200)*x 450° =36450 kr wm 36.4 T

[lpy  mpUMEHEHWUH  KOPOTKO3aMEIJICHHOTO  B3pPBIBAHUS  CyMMapHas
ceiicMoOe3onacHasi BeIMYMHa 3aps/a orpeaeacHa 1no popmyie

Q =(0.65 xnngc,_ﬁ, T
rac N3 — YUCII0 rpynil 3aMCIJICHU .

[Tpu DATUPSIAHOM PACHONIOKEHUH CKBAXUH N3 = 4.

CymmMmapHas 6e3omnacHasi BeJIMUMHA 3apsa MpU TPEXPSAHOM PAaCOI0KEHUH
CKBa)KHUH
Q=0.65x4x364=94.6T

Tak kak cymMmmapHasi MakCcuMaJibHas B3pblBacMasi BesinuuHa 3apsiaa (11.7 1) e
npeBbIaeT pacu€THyto (94.6 T) nenaem 3aKiIOUYEHHUE, YTO OXPAHSIEMBII KOMILIEKC
3JaHUI MPOMILIOIIAIKHA HAXOAUTCS Ha ceiicMO0e30acCHOM PACCTOSTHUM.

3.11 BrieMO4HO-IOTPY304HbIe PA0OTHI
3.11.1 O6ocHOBaHME NPUMEHAEMOI0 BHICMOYHO-IIOIPY304YHOI0 000PyA0BaHUA

B cootBeTcTBMM ¢ KiacCHUKAIMEH TOPHBIX IOPOJ TIO TPYIHOCTH
DKCKaBallUd TIOPOABI M PYABl 30JO0TOMOJUMETAIUTMIECKOTO MECTOPOKICHUS
Kockynyk otHocsitcs k IlI-IV kareropusiMm. YuuTeiBas npou3BOIUTEIHLHOCTD
Kapbepa 1Mo TopHOM Macce (10 2.6 MJIH. T/To/1) B Ka4eCTBE OCHOBHOTO BBIEMOYHO-
MOTPY30YHOTO O00OpYy/IOBaHMSI B Kapbepax TMPUHUMAIOTCS THAPABINYECKUC
skckaBaTopbl Mozenu Lonking CDM6550 émkocteio koBma 2.5 m® u Hitachi Zaxis
330CX émkocThio KoBma 1.8m°,

CocraB 000py/10BaHUS SKCKABATOPHO-TPAHCIIOPTHO-OTBAIILHOTO KOMITJIEKCA
(OTO) nns BBHIMOJIHEHMS] BCKPBIIIHBIX PA0OT M 3KCKABATOPHO-TPAHCHOPTHO-
pasrpy3ounoro komiuiekca (OTP) nmns  mpousBoacTBa JAOOBIUHBIX — padoOT
npejCTaBlieH B Tabsuiie 22.
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Tabnuna 22 - CTpyKTypa KOMIIJIEKCHOM MeXaHU3aIlluu Kapbepa

O6opynoBaHNE KOMIUICKCOB JIJIst
Komriekcest IMOATOTOBKH BBIEMOYHO- 6
000OpYIOBaHHS | FOPHBIX TOPOJ K | OTPY30UHEI TPAHCTIOPT | OTBATO0DPA30
VUPOBAaHUS | BaHUS
BBIEMKE X paboT
1 2 3 4 3)
nnpasmute CamocBan | ['yceHuuHbIH
BypoBble cTaHKH CKHE
bl Oymba03€ep
HKCKaBaTOPbI
Lonking :
9TO JK 590 CDM6550 Shacman | Shantui SD22
['ycennuHbIi
Ooynpa03ep Shantui
SD22
['mpopaBinue CaMOCE
bypoBbie cTaHKH CKue o
HKCKABATOPHI
Hitachi Zaxis
OTP JK 590 330CX Shacman
['ycennuHbIi
Ooynpa03ep Shantui
SD22

[TonpsiaunKky, BHIMOMHSIONINE TOPHBIE paOOTHI IO JAHHOMY MPOEKTY, TAKXKe
UCTIONB3YIOT BCIIOMOTATENIbHYI0 TEXHUKY: BOJOBO3 Shacman, norpy3umk ZL-50,
JM3eJIb-TeHEPAaTOpHbIE yCTaHOBKH, Hacockl LIHC 45,

3.11.2 O6opyaoBaHue 11l BbIEMKH M IOTPY3KH FOPHOIl MaccChl

Brlemka TropHOM Maccel B Kapbepe  30JIOTONOJMMETAJUIMYECKOIO
MecTopoxkaeHus: KOCKyIyK BBINONHSETCS TOPU3OHTAJIbHBIMU CJOSMU. BricoTa
NOOBIYHOTO TOJycTyna 5™, BbICOTa BCKphimHOro mnonaycryna 10 m. Ilorpyska
TOPHOW MaccChl HKCKaBaTOPOM B aBTOCAMOCBAJIbI OCYLIECTBIIICTCS KaK Ha YpOBHE
YCTaHOBKH 3KCKaBaTopa.

[Tpu mpou3BOICTBE BCKPHIITHBIX U TOOBIYHBIX PAOOT IKCKaBATOPHI pabOTAIOT
B TOpmoBOM (OOkOoBOM) 3aboe, KOTOpbI 0O0€CIeunBaeT MaKCUMAJIbHYIO
MIPOM3BOIUTEILHOCTh SKCKABATOPa, YTO OOBACHICTCS HEOOIBIITNM CPETHUM yTIOM
OBOPOTA K pasrpyske (He 6osiee 90 rpa.), ynoOHOU ogauel aBTOCaMOCBaJIOB 0T
MIOTPY3KY.

[Ipu Hape3ke HOBBIX TOPU3OHTOB (TPOXOAKE TPAHIIEH) MPUHSIT TYMHKOBBINA
3a00M.

[Ipunsitass BbicOTa MOOOBIYHOTO TMOAYCTYNIa B 5 M, B COUYETAaHUH C
KOHCTPYKTUBHBIMU 0COOEHHOCTSIMU T'UJIPaBIMYECKUX HKCKABaTOPOB,
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o0ecrneunBaroNX PEryIUpOBaHNE TPACKTOPHH YEPIIaHUS U CIOEBYIO pa3paboTKy
OpoJ, IPEeIONPENEIIAIOT HAMMEHBIIIUNA YPOBEHB MOTEPh U pa3yO0KUBaHuUs pyabl. B
COOTBETCTBUM C Kiaccu(uKauueld TOPHBIX MOPOJA MO TPYIHOCTH HKCKaBallUU
noponbl U pynabl mectopoxaeHus Kockyayk otHocsatcs k |I-1V kareropusim.
YuuTheiBas MPOU3BOAUTEIHLHOCTh Kapbepa MO0 rOpHOM Macce 110 2,6 MIH. T/ToAd B
KaueCTBE OCHOBHOTO BBIEMOYHO-TIOTPY30YHOTO OOOpYyJOBaHUS B Kapbhepax
NPUHUMAIOTCS THApaBIMYeckre dKckaBatopsl Mmonenmu Lonking CDM6550 ¢
koBImoM éMkocThIo 3.2 M® u Hitachi Zaxis 330CX ¢ xoBmom émkocThio 1.8 M3,

[Tpon3BOAUTENBHOCTh BBIEMOYHO-TIOTPY304YHOTO 000PY/I0BaHUs OTPEIeiieHa
IPY MTOTPY3KE TOPHOM MAcChl B CAaMOCBAJIBI Mapku Shacman, rpy3ono bEMHOCTEIO
25 T.

Pa3paboTka BCKpbIM Tpou3BoauTcs dkckaBaropom Lonking CDM6550 c
EMKOCTBIO KOBIIA 2.87 M3 ¢ MpeBAPUTENBHBIM PHIXJIEHUEM B3PBIBHBIM CIIOCOOOM
CKBaXMHHBIMH 3apsiimamMu. [lopoma Tpy3uTcs B aBTocamocBaibl  Shacman
Ipy30M0AbEMHOCTEIO 25 T W BBIBO3UTHCA BO BHEIMIHUWA OTBaji. [ns Oypenus
B3PBIBHBIX CKBOKHUH MCIOJIB3yeTCs OypoBoit ctaHok JK 590 ¢ auameTpom cKBaKuH
115 mM. Ha mi1aHupoBOYHBIX U BCIOMOTATENbHBIX pPabOTax HCIOIb3YeTCs
oynpa03ep Shantui SD22.

Ha noOBIYHBIX TOPU30HTAX MPUMEHSIOTCS dKCKaBatopel u Hitachi Zaxis
330CX émkocteio koBma 1.8 M° a7 TPaHCIOPTUPOBKM  MCIIOJB3YETCS
aBTocamocBaibl Shacman rpysonogbsémuocteio 40 1. ['opHast macca rpy3uTcs B
caMOCBasbl. Pynbl BBIBO3UTCS Ha HAKONMUTEIBHBIM PYAHBIM CKJIAJ, a MOpPOJA Ha
OTBaJL

Jlanee pyna aBTOCcaMOCBaJlaMU IE€PEBO3UTCS HA HAKOMUTENbHBIM CKJaa
o0OoratuTenbHOM (pabpuKu KOTOpas pacioioskeHa B 81 KM OT Kapbepa.

Jliis OypeHus B3phIBHBIX CKBaXKMH HCIONIb3yeTCst OypoBoii ctanok JK 590. Ha
MJIAHUPOBOYHBIX M BCIIOMOTATENIBHBIX pad0OTax HUCMOJb3yeTcs: Oyibao3ep Shantui
SD22, norpy3uuk ZL-50.

[Tpon3BOAUTENBHOCTh IKCKABATOPOB IO PYA€ W BCKPBIIIE OIMpeneeHa o
HOpMaM TEXHOJIOTHYECKOTO TPOEKTUPOBAHUSA, €AMHBIM HOpPMaM BBIPAOOTKH U
npuBezeHa B Taduuue 23.

Tabmuma 23 - [Tpon3BOANTEIEHOCTS YKCKaBATOPOB

JKcKkaBaTop Topozs! HEOHBBOHHTGHBHOCTB

M®/cmena | M¥/cyTkm | THIC.M3/TOJ
Lonking CDM6550 ckanpubie | 2 100 4 200 1470
Hitachi Zaxis 330CX pyna 450 900 321.3

3auncTka pabouymx TUIOMIAIOK, IUIAHUPOBKM TIOABE3AOB B Kapbepe,
nepeOpockn 00OpyIOBaHUS C YCTyNa Ha YCTYH U 3a0TKOCKH YCTYTOB B PBIXJIBIX
nmopojax MPOu3BOIAT 2 TYCEeHUUHBIX Oynbao3epa Shantui SD 22.

3.11.3 TexHos10rust BBIEMKHM FOPHOM MacChl H IapaMeTpbl 3200€B
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Brlemka TropHOM Macchl B Kapbepe  30JIOTONOJIMMETAJUIMYECKOIO
MecTopoxaeHuss Kockyayk NpUHUMAETCsi TOPU3OHTAJIbHBIMHM cllosiMU. BricoTa
JTOOBIYHOTO MOAYCTYINA TPUHUMAETCS 5 M U BCKPBILITHOTO MOyCTYIa IPUHUMAETCS
10 m. Ilorpy3ka ropHoi Macchl IKCKaBaTOPOM B aBTOCAMOCBAJIbI OCYILIECTBIISIETCS
KaK Ha YPOBHE YCTAHOBKHU HKCKaBaTOpPA.

[Ipu mpon3BOICTBE BCKPBILTHBIX U JOOBIYHBIX pa0OT IKCKABATOPhI pabOTaIOT
B TopuoBoM (OOKOBOM) 3a0oe, KOTOphIM oOecrneunBaeT MaKCHUMAaIbHYIO
MIPOU3BOUTEIILHOCTh SKCKABATOPA, YTO OOBSICHAETCS HEOOIBIIIUM CPETHUM YTIIOM
MOBOPOTA K pasrpyske (e 6osee 90 rpas.), y1oOHOM mo1aueii aBTOCaMOCBaJIOB TIOT
HOTPY3KY.

[Ipu Hape3ke HOBBIX TOPU3OHTOB (MIPOXOAKE TPAHIIEH) MPUHAT TYMUKOBBIHA
3a00ii.

[Ipunsitas BbICOTa JOOBIYHOTO TIOAYCTYyMa B 5 M, B COUYETAHUU C
KOHCTPYKTHUBHBIMHU O0COOCHHOCTSIMU TUIPABINYECKHUX HKCKaBaTOPOB,
00ecneunBaoINX PEryJIUPOBAHNE TPAEKTOPUHU YEpIIaHUs U CIOEBYIO pa3pabOTKy
OpOoJ, MPEAOTIPEAEIISIIOT HAMMEHBIIUN YPOBEHb MTOTEPH U Pa3yOO0KUBAHUS PYbI.

m
16

— - “
ol / \ HepocTyrmast 10Ha

it 457 NN

18 17 16 15 4 13 12 1 40 4 8 7 B s 4 3 H 1 0 m

Pucynoxk 18 - Beiemka ropHoit maccel 3kckaBaropom Lonking CDM6550 ¢ HmkHIM
YepraHUueM BBIIIE YPOBHS YCTAHOBKH
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Pucynok 19 - Beiemka ropaoit Mmaccel 3kckaBaropom Lonking CDM6550 ¢ HmkHuM
YepIaHueM HIDKE YPOBHS YCTAHOBKHU
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3.11.4 Pac4éT BbIEeMOYHO-TIOTPY304HOI0 000PYAOBAHUS

B mpoekre ompeneneHa MPOW3BOIUTEIBHOCTh 3KcKaBaTopoB Lonking
CDM6550 DL u Hitachi Zaxis 330CX, koTOpble IUIAHHPYIOTCS JJISI MOTPY3KH
TOPHOI Macchl B Kaphepe 30J0TOMOIMMETAIUIMYECKOTO MECTOPOKAeHHT KOCKyIyK.
[Tpon3BOAUTEILHOCTS BBIEMOYHO-TIOTPY30YHOTO O0OpPYIOBaHHS ONPEACICHA MPU
TIOTpy3Ke TOPHOM Macchl B caMOCBaJIbl Mapku Shacman.

TexHuueckass NMPOU3BOAUTEIILHOCTh JKCKAaBaTOpa B Yac YHCTOW pPabOTHI
ompeneieHa o Gopmyiie:

3600 _ K
QT.LI = —E
K

t

Y p

H

m luac,

rae t, — cpenHee BpeMs pabodero 1uKia 3KCKaBaTopa (ompenensercs ¢ y4EToM
BPEMEHH YCTAaHOBKH aBTOCAMOCBaJia MOJ MHOTPY3Ky U (DaKTUYECKUX IIHMKIIOB
MOTPY3KH), CEK.

E — HOMUHaIbHAs BMECTUMOCTh KOBIIA, M,

Ky — k03¢ dunmenT HarmoTHeHUS KOBIIIA;

K, — k03¢ urmeHT pa3pbIxiaeHus TOPHBIX MOPOJ B KOBIIE KCKaBaTOpPa.
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YacoBasi mpOM3BOIUTENHEHOCTD € yu&€TOM 3 (PeKTUBHON pabOTHI IKCKaBaTOPa

Q, = Q:x Ky, M*/uac,

9IS Ky — ko3¢ dunmeHT ucnonab3oBaHus pabouero BPEMEHHM JKCKaBaTopa Ha
s pexTrBHON paboTe B TEUCHUE CMEHBI.

Cwmennas (Qcy) MPOU3BOAUTEIHLHOCTH 000PYA0BAHKS OIIPEIEIAIACH C YIETOM
MPOCTOEB BO BpeMs TNpUEMA-C/Iauyd CMEH, PErJaMEHTHPOBAHHBIX IEPEPHIBOB, a
TaKkKe MPOU3BOJICTBA MOJITOTOBUTEILHBIX paboT B 3a00¢€
Qv = Qs % TeuxKye, M¥/cMeny,
rae
Tcw — IPOOIDKUTETHFHOCTH CMEHBI, Yac;

Kyue - K03dpunmeHT ncnoap30BaHms 3KCKaBaTOpa BO BPEMsI CMEHBI.

l'onoBas MPOU3BOAUTEIIBHOCTD (Qron) BBIEMOYHO-TIOTPY304HOT'O
000py0BaHUS OTIPEEISIIACH C YIETOM TEXHUYECKON TOTOBHOCTH 000Dy 10BAHUS
Qrox = Qen XNy XK X [, , M¥/TO,

IS

Ney — KOJTMYECTBO PaOOUYMX CMEH B CYTKH;

I, — KOIM4ecTBO pabouux JHEHN B roay;

K:r — K03 HUIMEHT TEXHUYECKOU TOTOBHOCTH.

Hcxoanpie naHHBbIC, KOTOPBIE MPUHSATHI JJIs pacdyéTa MPOU3BOIUTEILHOCTH
BBIEMOYHO-TIOTPY304HOTO OOOPY/IOBaHHUS M PE3YyJbTaThbl pacuéra IMPHUBEICHBI B
Taomuue 24.

Tabnuia 24 - Vicxoauble TaHHbBIE 11 pacuéTa MPOU3BOAUTEIHBHOCTH DKCKaBATOPOB

IToxa3arenu Hapaverpsi
U1 SKCKaBaTopa
Lonking | Hitachi
CDMG6550 | Zaxis
330CX
CpenHee BpeMs IUKJIA TIPU MOTpy3Ke ropHoit macchl (ty, | 25 30
CeK.)
HomunanpHasi BMECTUMOCTD KOBIIIA, Ky0.M 3.2 1.8
KoadduimenT HanonHeHus KoBiia 0.85 0.85
Koaddunument pazpeixaenns nopon (K,) 1.35 1.35
Bnaxuocts, % 2.0 2.0
KoadduimeHT ncnonp30BaHus BBIEMOYHO-TIOTPY309HOTO
o0opynoBaHus Ha MOrpy3ke ropHoi maccel B TeueHue | 0.9 0.9
yaca (K,)
Koaddumment UCIIOJIb30BaHUS BBIEMOYHO-
MOTpy304HOro o0OpynoBaHus BO BpemeHu B TteueHue | 0.9 0.9
CMEHBI
Kosdduiment rexanueckoit roroBHOCTH obopynoBanus | 0.9 0.9
KonuuectBo pabounx cMeH B CYyTKH 2 2
KonuuectBo pabounx mHEH B Toay 365 365
TexHuueckas IPOM3BOUTENLHOCTD (M%/T) 367 204
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[TapameTpsl

ITokazarenn
IUIS DKCKaBaTopa
DKCIUTyaTallMOHHAS YacOBas IPOU3BOAUTENILHOCTE (M>/T) 268 148
764 423
OKCIuTyaTallioOHHasE  CMEHHAsi  MPOW3BOJIUTENHHOCTH | 2 142 1190
(M3/1) 6 219 3392
CyTo4Has IPOM3BOUTENLHOCTD (M%/T) 4 284 2 380
12 209 6 783
1 563 600 | 868
I"0110Basi IPOU3BOIUTENLHOCTD (M%/T) 700

PCBYJ'II)TaTBI pacqéTa HCO6XO,Z[I/IMOI‘O KOJIMYCCTBA DKCKAaBAaTOPOB 110 IICPpHUOJaM

paboThI MPEAPUATHS TIPEICTABIICHEI B TabmuIie 25.

Tabnuia 25 - Pacy€t HE00X0IMMOr0 KOJTUYECTBA IKCKABATOPOB

Ilokazarenn

Enx.wuzm.

2026

2027

2028

2029

O0beM dKCKaBHpPYEMOi
BCKPBIIIH

TBIC. T

20 753

15817

2 646

2 554

O0BeM
PYJIbI

00BIBaEMOI

TBIC. T

112.99

90,28

22,1

20,0

O06BeM ropHON MacChl

TBIC. T

20 856

15900

2 668

2572

IIpon3BOAUTENBHOCTD
DKCKaBaTopa
BCKpBIIIIE

110

TBIC.T/TO]I

4 456

4 456

4 456

4 456

[Ipou3BOAUTENBHOCTD
HKCKABATOPA MO PyJe

TBIC.T/TO]I

868

868

868

868

Oo0uiee KOJIMYECTBO
HKCKaBaTOPOB I10
BCKPBIIIE

mT

4.65

3.54

0.59

0.57

Oo0uree KOJIMYECTBO
HKCKABaTOPOB I10 Py/JIe

mT

0.13

0.10

0.02

0.02

HNuBenTapnoe
KOJIMYECTBO
AKCKaBaTOPOB
BCKPBIIIE

Ha

T

HNuBenTapnoe
KOJIMYECTBO
DKCKaBaTOPOB Ha pye

T

JUJ1s MpoU3BOICTBA BHIEMOYHO-TIOIPY30UHBIX paboT Ha nmpennpustiu B 2023
r npuauMaetcs 1 skckaBatop Lonking CDM6550 wa Bekpeime u 1 3kckaBatop
Hitachi Zaxis 330CX na pyzge. 3auucTKy IOABE3IOB K DKCKaBaTopam OT

MPOCHIMAKOIIECUCA BO BpeMs IMOIPY3KHU TOPHOM MAacCChl

npeaycMaTpuBaeTcs
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NPOM3BOJIUTh TyCeHHYHBIM Oympmozepom Shantui SD 22, Tlogpsimumkw,
IPOM3BOJIAIINE TOPHBIE PA0OTHI UMEIOT IOCTaTOYHBIN pe3epB 000PYAOBaHUS.

3.12 TpancnopTUPOBKA rOPHOIi MaccChl
3.12.1 O0ocHOBaHME NPUHATOIO0 BUIA TPAHCIIOPTA

['OpHOTEXHUYECKUM YCJIOBUSIM Pa3pabOTKH 30J0TONOIUMETAITMUECKOTO
mMecTopoxkaeHus «Kockyayk» npucyIy cienyromnme 0CoOOeHHOCTH:

- MECTOPOXKIeHUE pa3padaTbiBaeTCA OJHUM KaphepoM;

- CKOPOCTbH YIUIYOKH IO OTJIETBHBIM rogam nocturaet 30 M B rog;

- TOJOBOI IPy30060pOT He HpeBbiuaeT 8.3 MiIH.M3 TOPHOI MacChl B IO
- paccTOsTHUE TPAHCIIOPTUPOBAaHUS HE Ooiiee 2.4 KM.

ABTOMOOWJIBHBIM TPaHCIOPT OCOOCHHO A()(PEKTUBEH MNpPU HHTCHCUBHOU
pa3paboTke MECTOPOXKIEHUH C OOJBIIONW CKOPOCThIO MPOIBUTAHUS 3a00€B H
BBICOKOM TeMIIe yriyOKU FOpHBIX paboT. OH oOeclieurBaeT yMEHbIIIEHHE 00hEMa
TOPHO-KaIlUTaIBHBIX PaboT, CPOKOB U 3aTpaT Ha CTPOUTEIHLCTBO KaphEPOB.

[Ipu BbIOOpE THNA TpaHCHOPTAa YYWUTHIBAJIUCH MapamMeTpbl MPUHSATOrO
BBIEMOYHO-TIOTPY304YHOT0 000PY/IOBAHUS U €r0 MPOEKTHAS IPOU3BOAUTEIbHOCTb.

B xauecTBe MOABMKHOTO COCTaBa MPOEKTOM MPUHSAT CaMOCBaJI Ha BCKPBIIIE
u pyzae mapku Shacman rpyzonoasémuaoctsio 40 T.

[Io ycnmoBusIM 3KCIUTyaTald aBTOAOPOTH HA Kapbepax MECTOPOKICHUS
JIEJIATCS. HA BPEMEHHBIE UM INOCTOSIHHBIE. BpeMeHHbIe JOpOru, COOpyKaeMble Ha
YyCTyIax W OTBajax, MEPEeMEINaroIIMecs] BCIe 3a MOoJBUTaHueM (poHTa padoT U
UMEIOIINE CPOK CITYXKOBI 10 OJHOTO TOJa, TPOCKTUPYIOTCS 110 HOpMam fopor [1I-x
KaTEropuH.

Ha cxonp3smmx che3nax yCTpauBaroTCs ABYXIIOJIOCHBIE TIOPOTH C TPaBUIHO-
eOCHOYHBIM MOKphITHEM TonmuHod 10-15 cMm, koTopoe oOpabarbiBaeTcs
MOBEPXHOCTHO - akTUBHbIMU BemiecTBamu (ITAB). Illupuna nopor Ha che3nax ¢
00OuYMHAMU MIPUHSTA paBHOU 12 M, MpeAeTbHBIN YKIIOH aBTOIOpOT Ha che3nax 80%o.

bnarogaps ToMy, 4TO KapbepHbIN TPY30MIOTOK 00bEIMHEHHBIHN, TOCTOSHHbBIC
TEXHOJIOTMYECKUE IOPOTH Ha Kapbepe N0 IPY30NPOTHKEHHOCTH OTHOCATCA K [I-K 1
Ill-k  xareropusim.  IlokpeiTHE€  CTallMOHAPHBIX  JOpPOT  OOJIETYEHHOE,
YCOBEPILIEHCTBOBAHHOE, OJJHOCIIOMHOE U3 CKAJIbHBIX MOPOJ BCKPBILIH TOJIIUHOMN 20
CM.

Bce TexHoorueckue aBToA0pOTH € MEPEXOJHBIM THIIOM JOPOXKHBIX OJEXK]
M3 MECTHBIX KAMEHHBIX M TPaBEIMCTO-NECUAHHBIX TPYHTOB TOMIIMHOW 10-15 M,
00pabOTaHHBIX OPTAaHUYECKUMH WM MUHEPATbHBIMU BSDKYITUMU C IPUMEHEHHUEM
[TAB. Illupuna mopor ¢ oboynHAMH TIPUHATA paBHON 12 M, TIpenenbHBIN YKIOH
aBTOJOPOT Ha CKOMB3AIuX chbe3naax 80 %o. (o Hopmam gopor Il — x kareropun).
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Bce nocrosiHabIe AO0POTI'K BHYTPHU KapbCpa UMCIOT ABYXIIOJIOCHOC ABHUIKCHUC.
HpI/IH}ITBIC nmapamMeETpbl 3JICMCHTOB AOPOI obecrneunBaroT 0E30I1aCHOCTh JABHUKCHUA
aBTOCaMOCBAJIOB.

3.12.2 Ucnosib30BaHHe TPY30N0ABLEMHOCTH U €MKOCTH KY30Ba aBTOCAMOCBAJIA

PanmonanpHO€ OTHOLIEHHME BMECTHMOCTH Ky30Ba aBTOocaMmocBana V, K
BMECTHMOCTH KOBIIA SKcKaBaTopa E HaxoauTcs B ipeaenax 1o 4.

[Ipy NpUHATOM BBIEMOYHO-TIOTPY30YHOM U TPAHCHIOPTHOM OOOPYIOBAHUU
OTHOILIEHWE BMECTHUMOCTH Ky30Ba aBTOCAMOCBaja K BMECTUMOCTM KOBIIA
IKCKABaTOPa HaXOUTCs B Mpefeliax, MpeICTaBICHHbIX B Ta0IHIIE.

Tabmuna 26 - OtHomeHHMe EMKOCTH Ky30Ba camMocBajla K EMKOCTH KOBINA
HKCKaBaTopa

[TpunsiToe 06opynoBaHNe
BBIEMOYHO-TIOTPY309HOE | TPAHCTIOPTHOE

No . : .

n/n | [lokazarenu Lonking Hitachi
CDM®6550 | Zaxis Shacman

330CX
1 Bmectumocts koBma (E), M® | 3.2 1.8 -
9 BmectumocTh Ky30Ba | _ ] 15.0
aBTocamocBana (V,)
V
3 OTtHotIeHHe Ea 4.7 8.3 -

Yucno KOBIIEH, MOrpyKaeMbIX B Ky30B aBTOCAMOCBajia B 3aBUCHMOCTH OT
COOTHOIIIEHUS TUIOTHOCTH () TIEPEBO3UMON TOPHOM MOPOIBI, TPY30MOABEMHOCTH
(ga) aBrocamocBana, BMectuMocTH (V,) €ro Ky3oBa OIpaHHYUBACTCS JHOO
BMECTUMOCTBIO €ro Ky30Ba, €CIIM COOJIONAeTCA YCIOBHE Yn/Kp < JalVa, 1m0O
IPY30MOABEMHOCTBIO aBTOCAMOCBANA, €CIIM COONIOACTCSl YCIOBUE Y/ Kp = JalVa.
[TpoBepka coOroACHHS YCIIOBUH POU3BEIeHA JIJISl TPEX THUIIOB TOPHBIX MTOPO/I.

Tabnuna 27 - Tabnuma K ONpeneseHUIo YCIOBHS YUCIa MOTPYKAeMbIX KOBIIEH B
Ky30B aBTOCAMOCBaJIa

Jr\[f;')n [Tokaszarenu [Toponast Pyna

1 | [InotHOCTS () TOPHBIX TOPO, Ky0.M 2.60 3.0

2 | Koaddunument (K,) paspeixaenus 1.35 1.35

3 | Bmectumocts (V,) Ky30Ba aBTocamocBana, | 15.0 15.0
NG

4 | I'py3onoabeMHOCTh (Ja) aBTocamocBaiua, T | 40 40

S | Oraomenue v,/ K, 1.92 2.22
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6 | OtHomenue g/ V, 2.66 2.66
7 | CobnroeHue ycioBHsl Yol Kp<Qa/ | Yo/ Ky<Qal Va
Va

W3 Ttabnaumsl BUAHO, 4YTO JUIsl TMOPOA M HIPHHITOIO aBTOCAMOCBaJia
coomomaercst ycnoBue Yo/ Ky<ga/ V,, mosTOMY II€moe KOJMYECTBO KOBIIEH,
NOTPY’KaeMbIX B Ky30B aBTOCAMOCBaja J0 IMOJHOW 3arpy3Ku, HE OTpaHUYMBAETCS
ero rpy30noabEMHOCTHIO.

Uucno KOBIIEH, MOrpPy’KaeMbIX B Ky30B aBTOCAMOCBAJA IO YCJIOBHIO €r0
Ipy30MOABEMHOCTH,  OINPEAENSeTCS U3  COOTHOIICHHUA TPY30MOABEMHOCTU
aBTOCAMOCBaJa U Beca TOPHOM MOPO/Ibl B KOBIIE YKCKAaBATOPA.

Macca rpy3a B KOBIIE 9KCKaBaTopa:

K
gK:E XKH Xj/nxKS’T

P

rie  E — BMECTMMOCTB KOBIIA SKCKaBaTOpa (IIOrpy3dMKa), M,

Ky — ko3 duireHT 3amoHeHns KOBIIA;

K, — k03¢ purineHT paspbixiaeHus TOpHbIX TOPOJ;

Yn — ITIOTHOCTh TOPHBIX MOPOJ B IEIUKE, T/M>,

K; — koapuruenT, yauThIBaronuii BIaXXHOCTh TOPHBIX MTOPO/I.
PacuéTtHOe uncno KoBIIeH, MOTpykaeMbIX B Ky30B aBTOCAaMOCBaJa:

Nip = 22
O«

C uenblo NpenoTBpaIlEHUsl NEperpy3sku aBTOcaMocBaloB pacuéTHoe N
YHUCIIO KOBIIEH OKpyIJsieTcss A0 Onmxaiimero Oompiiero uenoro. Omneparop
IKCKaBaTOpa BO M30€KaHHE MEPerpy3Ku camocBalla OPUEHTUPYETCS IO CHUCTEMeE
B3BELIMBAHMsI YCTAHOBJIIEHHOW HA CaMOCBaJlaX, MOJAIOIICH CBETOBBIE CUTHAJIBI IO
Mepe 3arpy3Kd caMocBala.

Macca rpy3a B Ky30Be aBTOCaMOCBaJIa:

Qa: NkXJk, T.

Tabmuma 28 - Pacuér kosdduuueHTa HCIONB30BaHUS TIPY30MOABEMHOCTU

camocBajia
Lonking
CDM6550

Ne | ITokazarenun CamocBan
Shacman
0.=40T1

1 | IlnoTHOCTEHOPO, T/M° 2.60

2 | Koa¢dduuueHT 3anogHeHns] KOBIIA 0.75
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3 | KoaddummeHT pa3prixiieHusi TOPHBIX MTOPO/I 1.35

4 | KoadduimeHT, yuuThIBaroOui BIAKHOCTh TOPHBIX opoa | 1.02

5 Macca rpys3a B KOBILIE 3KCKaBaTopa ¢ YYETOM BIIAXKHOCTH 74
TOPHBIX MOPOJ, T

5 PacuétHOE€ 4YMCIO KOBIIEW, IIOTPYXKaeMbIX B KY30B 55
aBTOCaMOCBaja

7 @DaKTUUECKOE YHUCIO KOBUIIEH, IIOIPYKAEMBIX B KYy30B 3.5
aBTOCaMOCBaja

8 Koaddumment HCIOJIb30BaHUS rpy30M0AbEMHOCTH 1
aBTocamocBaia

Pacuér npousBenén mius skckaBatopa Lonking CDM6550 Bemosnnstomiero 90%
pabor.

3.13 OrBasnoo6pa3oBanue

[Ipoe3xkue moporu Ha OTBajax pacloyiaraloTCs BHE TPAaHULl TPU3IMbI
BO3MOXKHOTO CKaThIBaHHUSA KYCKOB MOPOJbI C OTKOCOB oOTBajioB. Ha oTBamax
YCTaHABJIMBAIOTCS TPEAYyNPEIUTEIbHbIE HAAMUCH 00 OMACHOCTH HAaXOXICHUS
JIOJIeH Ha OTKOCaX, BOJIM3M MX OCHOBAHUSA M B MECTax Pasrpy3Ku TPAHCTIOPTHBIX
CPEICTB.

ABTOMOOWJIM ¥ WHBIE TPAHCIOPTHBIE CPEJCTBA Pa3rpyKarTcsS Ha OTBaJe
TOJIKO B MECTaX, MPEyCMOTPEHHBIX TACIIOPTOM OTBaJI000pa30BaHusl, BHE IPU3MbI
BO3MOXHOTO OOpylIeHus: (Cros3aHusi) mopoabl. Pasmepsl mpu3Mbl OOpyLIECHUS
YCTaHABIMBAIOTCA MAapKIIEHIEPCKOH CIy>KOOW H PEryasipHO JOBOIATCSA O
CBeJICHHsI paOOTHHUKOB, paOOTAIONINX HA OTBaje; HAa OTBAJIaX Pa3MEMIAIOTCs CXEMBI
JBUKEHUSI TPAHCIOPTA U 0003HAYAETCs 30HA Pa3rpy3Ku.

[Tnomanku OyJbO3EPHBIX OTBAJIOB U MEPETPY30UHBIX IYHKTOB MO BCEMY
(GpOHTY pa3rpy3KH BBIIOJHAIOTCS C MONEPEYHBIM YKIOHOM HEe MeHee 3° oT OpOBKHU
OTKOCa B MIyOMHY OTBaJla Ha JJIUHY 0a3bl paboTaronIMX aBTOCAMOCBAJIOB U
obOecreunBarOT (PPOHT JJI1 MAHEBPOBBIX OMNEPAIMii aBTOMOOWJIECH, aBTOIMOE3/0B,
OyJbJ1I03€POB U MHBIX TPAHCIOPTHBIX CPEACTB. 30HA Pa3rpy3KH OIPaHUYUBAETCS C
00eux CTOPOH 3HAaKaMU; /I OTPaHWUYCHHS JBIKEHUS MAIIUH 33JHUM XOJIO0M
IpeyCMaTPUBACTCS MPEAOXPAHUTENbHBIN Ball MO0 COONIOCHNE MUHUMAIIbHBIX
paccTosiHui 0 OPOBKHM MPH OTCYTCTBHH Bajia B COOTBETCTBUU C HOPMATHBHBIMH
TpEeOOBAHUSIMU.

Ha Tepputopun ckiaaupoBaHusi TOPHOM Macchl (TIOPOJ), Ha pa3rpy309HbIX
TUTOMIA/IKAX U TIEPErpy30UHbIX MYHKTaX HE JOMMYCKAETCsl HAXOKICHHE TOCTOPOHHUX
JIUIl U TEXHUKHU, HE CBSI3AHHOM C TEXHOJIOTHMEW MOrpYy304YHO-Pa3rpy304YHBIX PadoT.
Bo Bcex ciywasx moauM AOHKHBI HAXOAUTHCS OT pabOTArOIIero MeXaHu3Mma Ha
pPAcCTOSTHUU HE MEHEE 5 M.

He nomyckaercs ckiiaqupoBaHue CHera B MOPOJHbIE OTBaNIbl. B paiioHax co
3HAYUTEIbHBIM KOJIMYECTBOM CHEKHBIX OCAIKOB OTBAI000pa30BaHKE BHIMOIHAETCS
10 MPOEKTY, MpeycMaTpUBAIOIIEMy Mepbl 0€30MMaCHOCTH B JII000€ BpeMsl roja, a
TaK)K€ OPraHU30BaHHBIM OTBOJI T'PYHTOBBIX, IMABOJKOBBIX M JOXKJEBBIX BO/I.
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3anpemaercs cOPOC MOBEPXHOCTHBIX U KAPhEPHBIX BOJI, @ TAK)KE BHIBO3KA CHETA OT
OYMCTKHU YCTYIOB U KAPHEPHBIX JOPOT B IOPOIHBIE OTBAIBI.

[Ipy moOsBIEHWM TPU3HAKOB OIOJIBHEBBIX  SBICHUH  pabOThl 1O
OTBAJI00OPA30BAHMIO MTPEKPAIIAIOTCS 10 Pa3pabOTKU M IPUHSTHUS TOTOTHUTEIBHBIX
Mep Oe3omacHocTd. PaboTel Takke TMpeKpamarTcs TMpH  PEBHIIICHUN
peraMeHTHPOBAHHBIX TEXHOJIOTHYECKUM PETJIAMEHTOM CKOPOCTeH aedopmaliiu
oTBaja. Bo3oOHOBIEHHE PabOT OMYCKAETCS MOCIIE MOJIOKUTEIIbHBIX KOHTPOJIBHBIX
3aMepoOB CKOpoCTel nedopmaiuii ¥ MUCBMEHHOTO pa3perieHus] TEeXHUYECKOTO
PYKOBOJHTEIS Kapbepa.

3.13.2 PacuéT 0yJib/103¢pPHOT0 0TBAJT000pa30BaHUS

O06beM mOpoJI, pa3MelIacMbIX BO BHEIIHHH oTBai 3a 2026-2029 nmepuon
oTpaboTku cocTtaBuT: 16 067.1 ThIc. M. OTBaN BCKPBIIHAIX HOPOJ TPEXBAPYCHBIH,
PacIoIoKEHHBIN BJ0JIb CKJI0HA conku. OOmas BeicoTa oTBasia 60 M.

OO6mast miomaab OMpeaessieTCs] B 3aBUCUMOCTU OT 00BEMaA BCKPBIITHBIX
MOpPOJI, KOTOPHIM NOKEH OBITh pa3MEIIEH B OTBaje 3a CPOK CYIIECTBOBAHUS
Kapbepa, a TAKKE B 3aBUCUMOCTH OT BBICOTHI OTBaJIa 110 opmyiie:

WxK,

o hxK,

DI(S
W - 006beM mopo1, ToAIeKaIIMX Pa3MEIeHUIO B OTBAJIE;
Kp=1.1 ko3 dunueHT pa3pbixyieHus Mopoa B OTBAJIE;
h=60 M BbIcOTa OTBaIA;
Ko xoadurmenT, yauThIBatOIMi HEPABHOMEPHOCTD 3aIOJHEHUS TIJIOIIA I,
0,9.
Takum 00pa3om, pacu€THas IJI0IAIb OTBaJIa COCTABJISICT:
S=(14047,1*1.1)/(60*1.1)/10 = 26.78 ra,
[IpoaomKUTENHOCTh Pa3rpy3kl U MAHEBPUPOBAHUS aBTOCAMOCBAJIOB Ha
oTBaJie onpeaesieTcs o Gopmylie:
(3+4)R "

p V !

T =t +t, &+

p p n

rjae

tp =47 ¢ IpOJOJKUTENBHOCTD Pa3rpy3KH aBTOCAMOCBAIA;

tuep=6 C IPOAOKUTENBHOCTD IIEPEKIIIOUEHUS TIEpeay;

R=9.1 M panuyc noBopoTa aBTOMAIIUHBI IPU MAHEBPUPOBAHUU;
V=1.5 M/c cKOpOCTb ABUKEHUSI ABTOMAIIMHBI IPU MAHEBPUPOBAHUH.

T, = (47+6+4*9.1/1.5)/60 = 1.3 mun

Yucio aBToCaMOCBaIOB pasrpyxarommuxcsa Ha OTBaJIC B TCUCHHUC Yaca.
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llK ‘>I<KH e

o— - ~
Qp

rac

[Ty =93.2 T — cpenHsis YacoBasi MPOU3BOAUTEIIBHOCTh Kapbepa MO BCKPHIIIIE;
Kiep=1.1 — k03¢ punrieHT HepaBHOMEPHOCTH PabOThI Kapbepa MO BCKPBILIE.

NO =35.2*1.1/32 = 3.2

Yucio OIHOBPCMCHHO Pa3rpyXaromuxcsa aBTOCaMOCBaJIOB!

T
N, = N0><—IO
6

Nao = 3.2*1.3/60 = 0.07 ex

[IpuHrMaeM 4YKCIO OAHOBPEMEHHO pa3rpyKarolIUXCs aBTOCAaMOCBajoB — 1
ell.
JlnnHa ¢poHTa pasrpy3Ku
L, =N, xI,,m
rne  lnh =4 M — mmpuHa TONOCH MO (POHTY, 3aHMUMaeMmasi OJHUM
aBTOCaMOCBAJIOM.
Lp =1x4=4m
Yucno y4acTKOB, HAXOASIIUXCS B INTAHUPOBKE:
N, =N, =1 .

Uwucno pe3epBHBIX yU4aCTKOB:

N, =T, %(0,5+1) =1l .

y P
OO111ee YncIo yu4acTKOB:

N,=N, +N, +N, =141+41=3m.
OO6mrast ITMHA OTBAJIBHOTO (PpOHTA:
L,=3x4=1 4

O0beMm, TUIOMAAh OTBAJA MYCTHIX TOPOX, JIMHA (POHTA Pa3TPy3KH
aBTOCAMOCBAJIOB PacCUMTAHBI COTVIACHO YTBEpKACHHBIM B Pecryonmke Kazaxcran
Hopmam TeXHOJIOrH4ecKoro MpoeKTUPOBAHUS MIPEANPUITHN, BETYIIUX pa3paboTKy
MECTOPOXKICHUN OTKPBITBIM CIIOCOOOM.

[ToxazaTenmn pabOTHI 1O OTBAJLHOMY XO3SHCTBY Ha OTBAJIC IYCTBIX MOPOJ
MIPUBEJICHBI B TA0JHIIE.

Tabnuia 29 - [lokazarenu paboThl OTBAILHOTO X035HCTBA

Ilokazaren

Ne | HammMeHOBaHue nokasarteiieu En. nzm. u
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1 [ToTpebHast EMKOCTh OTBaJIa BCKPBILIHBIX MOPO/T E;g 'M 16 067.1
2 KosdduimenT pa3prixieHus nopoja B OTBaJE - 1.1
3 ['eomeTpuueckass EMKOCTh OTBajla BCKPBIIIHBIX | THIC.
OpO/I Ky0.M
4 KonuuectBo oTBasIOB T 1
5 Bricorta oTBana M 60
6 KonugecTBo sipycoB oTBasia T 3
7 Bricota nepBoro sipyca orBaina M 20
8 BricoTa BTOpOTO SIpyca oTBajia M 20
9 BricoTa BTOpOTO SIpyca oTBajia M 20
10 | upuna BbE3/1a HA OTBAT M 20
11 | ITnowmanb oTBasa ra 26.78
12 | Yros ecTeCTBEHHOTO OTKOCA rpan 36
SHANTUI
13 | Tum npumensemoro Oynba03epa
SD22
14 | MomHocCTh ABUTraTENA KBT 235
15 Cpennuii To0BOM 00beM TOPO/I TEPEMEIIEHHBIX | THIC. 4116.8
Ha OTBaJ Ky0.M

3.13.1 Br100op cnocoda U TeXHOJIOTMHM 0TBAJI000PA30BAHUA

[Ipu pa3paboTke 30J0TOMOMMETALTUISCKOTO MecTopokaeHus Kockymyk
IepeBO3Ka aBTOCAMOCBAJIaMH  Mapku Shacman pyasl  ocymiecTBiaseTcs Ha
YCPEAHUTEIbHBIN PyAHbIA cKIan Iomanbio 1 ra, BeicoToil 10 m. IlepeBo3ka
BCKPBIIIHBIX TTOPOJ] OCYIIECTBIISITHCS BO BHEIITHUN OTBaJI, pacnoiokeHHbIi B 700 M
3anajHee OoT kKapbepa. [lmomopoassiii cioit Oyaet 3ackiaaupoBad B otan [IIIC
miomazario 0,9 ra, pacronoxeHHsiid B 450 M 10)kHEe-3anaHee Kapbepa.

OO6muit 00BeM TPAHCIOPTUPOBKHU BCKPBIITHBIX MOPO/ 32 OCTABIIIEECS BPEMs
CyLIECTBOBaHUA Kapbepa cocTaBuT 16 067.1 teic.M®. Mcxoas u3 1aHHBIX 00BEMOB
CKJIAJIUPOBAHMUS [TOPO/J] B OTBAJ, @ TAKXKE BCIIEACTBUE PUMEHEHUS aBTOMOOMIIBHOTO
TpaHCTIOpTa MPUHSATA OYIbA03EpHAs TEXHOJIOTHS OTBAjJo00pa3oBaHUsA. YUYaCTKH,
IUIAaHUPYEMBIE I OTBAJI000pa30BaHUS YACTHUYHO 3aCKJIaIUPOBAHBI, OCTABIIASCS
YaCcTh IOBEPXHOCTH CyXasi, yCTOHYMBasi, 0€3 KOCOTOPOB.

3.13.3 PacuéT npou3sBOAMTEIBbHOCTH OyJIbA03€Epa
CMeHHasi IpOU3BOAUTENBLHOCTD OYyJbA03€epa paccunTana no Gpopmyse:

3600*V *K, *K, *Kg*T,
I, = M | emeny
' T, *K,

rae Ty — IPOJOIDKUTENBHOCTH paboueil CMEHBI, Y;
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V — o00BbeM TpyHTa B pPa3pbIXJICHHOM COCTOSHUH, NEPEMENIaeMblii OTBAJIOM
Oynba03€epa, M,
Ky — k03 ¢puueHT, yunThIBaroIMi YKIOH Ha y4acTke paboTel Oynbao3epa, 0.95;
Ky — koapdunment yunurtsiBaroniuii norepu 0.9;
Kg — koapdunmeHT ucnonnrzoBanus 0yibao3epa Bo Bpemenu, 0.80;
K, — koaddunueHT pa3pbixienus rpyHra, 1.4;
T, — IPOIOIKUTENBHOCTH OJTHOTO IIUKJIIA, CEK.
[Tpo1omKUTENTEHOCT OJTHOTO ITMKIIa PabOTHI OyIIbI03€epa:
T, = % + \‘]/—2 + ‘]1\7—‘]2
1 2 3
rae Ji - paccrosiHue Habopa mopoJbl, 3 M;
J2 - paccTosiHue nepeMelleHust TOPOIbl, 8 M;
V1 - CKOPOCTh TIEpeMeIIeHUs PU Habope mopoabl, 1 M/c;
V - CKOpOCTh ABMXKEHUS Oynba03epa ¢ rpyHToM, 1.2 m/c;
V3 - CKOPOCTh XOJIOCTOTO X0/1a Oynbao3epa, 1.6 m/c;
t; - BpeMs IepeKIIIoUeHuUs] CKOPOCTEM, 3 ¢;
tp - BpeMst ogHOTO pa3BopoTa Oynpao3epa, S c.

+1, +2t,

Torna:
T, :§+£+£+3+ 2*5=3+6.6+6.9+13=29.5cex
1 12 1.6
O0BeM rpyHTa, epeMelacMblii OTBajIoM Oyibao03epa:
_ Iyl
- 2tga
9IS

ho- BeICOTa OTBasna Oysba03epa, 1.934 m;

| - nmuna oTBana Oynbao3epa, 4.314 m;

@ - yroJl 0TKoca pa3Baia, 36 rpaja
 1.934**4.314
~2%0.73

CMmeHnHass TpoU3BOJIUTENBLHOCTh Oyipao3epa Oyiapaozepa SHANTUI SD 22 na

OTBaJIbHBIX pabOTax:

- 3600*11.05*0.95*0.9*0.80*11
o 29.5%1.4

[Tapk Oynb103€pOB:

V.I(I1.,*2*365)=0.6 wm;

rae V. - T0I0Basg MOMIHOCTE 110 BCKPBIIHBIM II0POIaM, M°,

WNuBeHTapHbIil napk Oyiba03epoB JUIsl COJAEPKaHMs OTBaJla COCTABUT 1 .

OO0beM, IUIOHIAb OTBaJa IMYCTHIX MOPOJ, MAJIUHA (POHTA Ppa3TPy3Ku
aBTOCAaMOCBAJIOB W IPOU3BOJUTEILHOCTh OyNbJ03€pa pacCUUTaHbl COTJIACHO
yrBepxkA¢HHBIM B PecnyOnmke Kaszaxctan Hopmam  TexXHOJIOTHYECKOTO

MIPOCKTUPOBAHUSI TIPEMPUATUH, BEAYIUX pPa3pabOTKy MECTOPOXKICHUA OTKPHITHIM

CIIOCOOOM.

=11.05°

=7237x° | cueny
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3.13.4 TexHoJsiorusi 1 OpraHu3anusi padoT Ha OTBaJe

ITonaya aBTOCamMOCBajla Ha pa3rpy3Ky Ha OTBAJIE OCYILECTBISETCS 3aJHUM
X0ZI0M, a paboTa Oynbao3epa BeAETCS NEPIEHIUKYIIPHO BEpXHEH OpOBKE OTKOCA
wiomankyu. JIBmkeHue Oyibao3epa MNPOU3BOAMUTCA TOJBKO HOXKOM BIIEpEN C
(opMHUpOBaHKEM IIEPE]] ET0 OTBAJIOM IIPETOXPAHUTENIBHOTO Bajla B COOTBETCTBUU C
[aCIIOPTOM IIEPErPy30YHOro MyHKTa. Pa3rpy3ka aBTocamMOCBaJiOB B IIpejenax
OpU3Mbl  OOpYLIEHUSI TpH MOAPaOOTAHHOM HKCKaBaTOpPOM OTKOCE spyca He
JOITyCKAEeTCsl.

Pabota B KaXIOM CEKTOpE OTBaJla BBINOJHSIETCA B COOTBETCTBHHM C
NacropToM BeACHHUA pabdoT M peryaupyercs 3HakamMu U aHnuiaramu. He
JIOTIyCKaeTCs OJHOBpEMEHHass paboTa B OZHOM CceKTope Oyibao3epa U
aBTOCaAaMOCBAJIOB C 3KCKaBATOpPOM. PaccTosiHMe MEXIy CTOSAIIMMU Ha pasrpy3ke u
POE3KAIOUIUMHI TPAHCHOPTHBIMU CPEJICTBAMHU JOJDKHO OBITh HE MEHee S5 M.
YCTpONCTBO KOHTAaKTHOM CETM Ha JCTAKaJA€ pasrpy30uHOM IUIOIAJAKU HE
JIOITyCKAeTCsl.

®opMupoBaHUE  OTBAJIOB NOpH  OYyJIBI03€pHOM  OTBaJOOpPA30BAHHUU
OCYLIECTBJISIIOT IBYMS CIIOCOOAMHU - IEPUPEPUINHBIM U MIIOIIATHBIM.

[Tpu nepudepuiinoM 0TBaI00OPA30BAHUH ABTOCAMOCBAJIBI PA3rpykKaroTcs Mo
nepudepunt oTBaIBLHOrO (GpPOHTA B HEMOCPEACTBEHHOW OJM30CTH OT BepxHEH
OpOBKM OTBAJILHOTO OTKOCAa MWJIM MOJ OTKOc. YacTh MOpPOJAbI B 3TOM Cllyyae
CTaJIKUBAETCS OYJIbJI03€POM TOJT OTKOC.

[Ipn nomanHoM OTBaJIoOOpa30BaHUM PA3rpy3Ka MOPOJbl M3 CaMOCBaJIOB
IIPOM3BOJUTCS MO BCEH IIJIOLIAM OTBaJIAa WM Ha 3HAUUTEIBHOW YacTH €ro, a 3aTeM
OyJb103€pOM IUTAHUPYIOT OTCHIITHOM CJIOM MOPO/bI, YKaThIBAEMbIH KATKaMHU, IIOCIIE
Yero LUKJI MOBTOPSIETCS.

bonee 3xoHOMUYHBIM cr1OcOOOM (pOpMUPOBaHUS SBIAECTCA NEepUPEPUITHBIH,
IPU KOTOPOM MEHbIIIE 00BEM INIAHUPOBOUYHBIX pa0OT. B CBS3M C BHIIEU3II0KEHHBIM
B IIPOEKTE MPUHAT NepudepuitHbiii cnocod 0TBaI000pa3oBaHus.

TexHomornyeckuu IIPOLIECC nepudepuitHOTO OyJIbJI03€pHOTO
OTBaJI000PA30BaHUS MTPU AaBTOMOOMIEHOM TPAHCIIOPTE COCTOUT U3 TPEX OMEpaLnii:
pasrpy3ku aBTOCAMOCBAJIOB, IUIAHUPOBKUA OTBAJILHOW OpPOBKM M YCTpPOMCTBE
aBTOJOPOT.

OTBasbHBIE JOPOTH MPOPUIHPYIOTCA OYIbI03€POM M YKATHIBAIOTCS KAaTKOM
0€e3 JOMOTHUTEILHOTO MOKPBITHS.

B mHactosimieM mnpoekTe cxemMa pa3BUTHUS OTBAJIBHBIX JIOPOT MPHUHSTA
KOJIBLICBAs, paInyC 3aKpyrieHus A Shacman pasen 9.1 m.

ABTOCaMOCBaJIbI JJOJKHBI pa3rpyxaTh MOPOY, HE A0€3Kast 3aJHUM X0JI0OM 3-
4 M 10 OpoBKM OTBaJlbHOro ycTyma. HeoOxomumo o0s3aTeabHO 00YCTPOUTH
OrpaHUYMTEINb JBUKEHHS aBTOCAMOCBAJIOB NP 3aJHEM XOJ€ K OpoBKke oTBajna. B
KayeCTBE OrPAaHUYMTENS HCIONb3YIOT BaJMK MOPOJbI, OCTABIIAEMbII Ha OpOBKE
otBasia. Pa3mep ero no BeicOTe HE MEHEE 1 M U MO WUpHUHE 2-3 M.
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Pa3rpy3ka ManiH MoXeT ObITh TPOU3BEICHA HA JTIOOOM Y4acTKe OTBAJbHOU
OpoBku. s »TOoro jumb Tpedyercs, 4ToObl MECTO Pa3BOpPOTa MalIUH ObLIO
pacUMIICHO OYJIb03€POM OT KPYMHBIX KYCKOB MOPOJIBI.

O6miass manuHa (poHTAa OTBAJIBLHOTO TYyMNHWKA, BKIKOYas JUIMHY (poHTa
pa3rpy304HOH, INIAHUPYEMOM 1 PE3ePBHOM IIIIOIIAI0K JI0JHKHA OBITh HE MeHee 12Mm.

Bo3Begenue oTBana, CABUTaHHME IOJI OTKOC BBITPYKEHHON MOPOABI U
IUIAaHUPOBKA OTBAJbHOM OpPOBKM OCYIIECTBIAETCS C TMOMOIIbIO Oyibio3epa
SHANTUI SD 22.

JInsi TIaHUPOBKU OTBaJbHOM OpOBKH, Oynbao3ep CHAO0XKEH MOBOPOTHBIM
JIEMEXOM, YCTAaHOBJIEHHBIM IOJ yriaoM 45 rpan. wim 67 rpal. K NpOAOJIbHON och
Oynpaosepa. [lpu miaHupoBaHWM MOPOJBI HA BBICOKMX OTBajaxX JIeMEX OOBIYHO
YCTaHABJIMBACTCS MEPIEHANKYJISIPHO OCHU TPAKTOpa, TaK Kak, B 3TOM CJIy4dae HET
HaJI00HOCTH, JieJIaTh HAOOp BHICOTHI OTBAJIA.

3.14 Oxpana Heap

JI1s1 IOBBINIEHUS MOJIHOTBHI U KaY€CTBA M3BJICUCHUS TMOJIE3HBIX MCKOMAEMbIX
npu  pa3pabOTKE OTKPBITBIM CHOCOOOM MECTOPOXKACHUSI MpeayCMaTpUBaETCs
MPOBEICHUE MEPONPUSATHI B MOJTHOM COOTBETCTBUHU C 3aKOHOAATENHCTBOM PK.

3.14.1 TpeGoBaHusi M0 OXpaHe HeAP NPHU MPOEKTUPOBAHNH NMPeANPHUITHSA

B cooTtBercTBUM € 3akoHOAATENHCTBOM «O HEOpax U HEAPONOIb30BAHUI
IPOEKTOM pa3pabOTKU OTKPBITHIM CIIOCOOOM Kapbepa 30J0TONOIUMETAIIIMYECKOTO
MecTopoxkaeHHs «KoCKynyk» yCTaHOBIIEHBI CIEAYIOLINE OCHOBHBIE TPEOOBAHMUSL:
1) IpenycmarpuBaercsi palMOHAILHOE U KOMIUIEKCHOE MCIOJIb30BaHUE HEAP MPH

pa3paboTKe MECTOPOXKACHHUS U OXpaHa HEP.

2) Pa3BuTHE TNIAaHOMEPHBIX PabOT MIIAHOMEPHOE, MTOCIIE0OBATEIIEHOE BHITOTHECHHE
oreparii o HEIPOIOJIb30BAHUIO TIO TUIAHY TOPHBIX pabOT, COCTaBICHHOMY
COTJIACHO  TPOEKTYy  pa3pabOTKM  MECTOPOXKACHUSI C  oOecreyeHuem
paIoHaIBLHOTO UCIIONB30BaHMUs HEAP M 0€30MacHOTO BEIEHUs padoT.

3) Pa3MmenieHue Ha3eMHBIX COOPYKCHHU Ha O€3pyIHBIX IUIOMIAJAKAaX U B 30HE
0e30macHOro BeIeHHs padoT.

4) CnocoObl BCKPBITHS M CHCTEMBI Pa3paOOTKH MECTOPOXKICHUS 00OCHOBaHbBI B
COOTBETCTBUU C I'€OJIOTUYECKUM CTpOeHHEM U TpeOoBaHMSIMH IPOMBIIIIEHHON
0e30MacHOCTH MpU  pa3pabOTKE MECTOPOXKICHUN IOJIE3HBIX HCKOMAeMbIX
OTKPBITBIM CIIOCOOOM.

5) IIpuMeHeHHE CpENCTB MEXaHW3allMd ¥ aBTOMATH3alUU TPOU3BOJICTBEHHBIX
IIPOLIECCOB OOECIeUnBalOT HanboJiee MOJIHOE, KOMIIEKCHOE M 3KOJOTMYECKU
Henecoo0pa3Hoe M3BJICUEHHUE U3 HEAp U paluoHaibHOe, 3((EeKTUBHOE
UCIOJIb30BaHNE OaJlaHCOBBIX 3alacOB OCHOBHBIX M COBMECTHO C HUMH
3aJIeralolIuX IMOJIE3HBIX HCKOMAeMbIX, a TaKXKe COXpaHEHHEe B HeIpax WU
CKJIaJUpOBaHHe  3a0aJlaHCOBBIX  3amacoB I MX  MOCJEAYIOUIEro
IPOMBIIIJIEHHOTO OCBOEHUS, €CJIM OHU HE HCTIONb3YIOTCS.
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6) [Tnarupyercs parMoHAILHOE HMCIIOB30BAHKUE JIPSHAKHBIX BOJ, BCKPBIITHBIX U
BMEIIAIOMINX TOPOJ, a TaKXKe OTXOJOB TIPOU3BOJACTBA TpU pa3paboTke
MECTOPOXKACHHSI U TTepepad0TKe MUHEPATLHOTO CHIPHSI.

7) IlpemycMOTpeHBI ~ MeEpbl,  oOecleuuBaronue  0e30macHOCTh  PabOTHI
IIPOM3BOJICTBEHHOTO MEPCOHAa W HACETCHHUS, 3MaHU U COOPYKEHUH, OXpaHy
HEJlp, OOBEKTOB OKpYXKalollel cpedabl OT BPEIHOrO0 BO3ACHCTBUS PadoT,
CBSI3aHHBIX C MOJIb30BaHUEM HEJIP.

8) BampoektupoBaHbl 00BEMBI PabOT W  MPEIYCMOTPEHBI CPEJACTBA IO
PEKYJIBTHBAIIMN HAPYIIAEMBIX 3€MENb MOCIe OTPAOOTKH.

9) Pa3paboTaHbl MEPOIPHUATHS 10 TEXHUKE OE30MACHOCTH.

10) IIpou3sBencHa OlEHKA U paCcUEThI ITATEXKEH 32 TOIb30BAHNE HEIPAMHU.

11) [IlpuHATHICE B IMPOCKTE K OCYIIECTBICHUIO BAPHAHTHI BCKPBITHS, CIIOCOOBI U
CHUCTEMBI pa3pabOTKH UCKIIIOYAIOT BHIOOPOUHYIO OTPAOOTKY Hambosiee 00raThix
JacTeld MECTOPOXKACHUSA, PYIHBIX TEJ W 3aliekell, TPUBOASAIIYIO K CHUKCHHUIO
KayecTBa OCTAIOIIMUXCS OaJaHCOBBIX 3allacOB MECTOPOXKACHHMS, BCIIEIICTBUE
KOTOPBIX, HAXOIAIINECS B HUX 3QJIC)KHU TIOJIC3HBIX HCKOTIAEMBIX, MOTYT YTPATHTh
IPOMBINIJICHHOE 3HAYEHHUE WM 0Ka3aThCs MOJHOCTHIO TIOTEPSTHHBIMHU.

3.14.2 TpeOoBaHusi MO OXpaHe HeAP NMPHU Pa3padoTKe MeCTOPOKACHUMN

1) Cnioco0, cxema BCKPBITHS U BEJICHUS TOOBIYHBIX PA0OT Ha MECTOPOKICHUN UITU

€ro 4acTH JIOJKHBI 00eCreYnBaTh:

- MaKCHMMaJbHOE€ M SKOHOMHYECKHU IIeJIecCO00pa3HOe M3BJICUCHHUE M3 HENp BCEX
MOJIE3HBIX UCKOMAEMBIX;

- 0e30IacCHOCTh BEJIEHUSI TOPHBIX PaboT;

- BO3MOXKHOCTh OTpPaOOTKM H30JUPOBAHHBIX PYIHBIX TEJ, TUIACTOB 3aJICKEH,
UMEIOIINUX TPOMBIIIIEHHOE 3HAYCHUE;

- OXpaHy MECTOPOXACHHUS OT CTHUXUUHBIX OCICTBHA M OT APYrux (HakTOpOB,
NPUBOMSIIIAX K OCJIOXKHEHUIO WX OTPaOOTKH, CHIDKEHUIO TPOMBIIIJICHHON
IIEHHOCTH, KAYeCTBA U TIOTEPSM ITOJIE3HBIX NCKOITAeMBbIX.

2) BckpbiTHE, TOATOTOBKA MECTOPOXKICHUS W JOOBIYHBIE PaOOTHI, JOHKHBI

MIPOU3BOUTHCS B CTPOTOM COOTBETCTBUU C TIPOCKTOM pa3zpadboTtku. [Ipu n3menennn

TOPHO-TEOJIOTHYECKUX W TOPHO-TEXHUYECKUX YCIOBUM B TPOEKT JOJKHBI OBITH

CBOCBPEMEHHO W B YCTAaHOBJICHHOM IOPSJKE BHECEHBI COOTBETCTBYIOIINE

JIOTIOJTHEHUSI U N3MEHEHUSI.

3) BeiOpanHsbie criocoObl, 00BEMBI U CPOKH MPOBEICHUS BCKPBIIIHBIX U JOOBIYHBIX
paboT  MOKHBI ~ OOecreuMBaTh  YCTAHOBJICHHOE  KAaueCTBO  BCKPBITHIX,
MOJITOTOBJICHHBIX 1 TOTOBBIX K BBIEMKE 3aI1acoB.

4) B nportecce pazpabOTKH MECTOPOKICHUS TOJKHBI 00€CIIeYMBATHCS

- KOHTPOJIb 3a COOJIOJCHUEM MPETYCMOTPEHHBIX MPOEKTOM MECT 3aJI0KCHHUS,
HalpaBJICHU ¥ TMMapaMeTPOB TOPHBIX BBIPAOOTOK, MPEAOXPAHUTEIIBHBIX
I[EJTMKOB, TEXHOJIOTUIECKUX CXEM MPOXOIKH;

82



- TPOBEACHUE TIOCTOSHHBIX HAOIIONEHUN 3a COCTOSHUEM TOPHOTO MAacCHBa,
TEKTOHUYECKUMH HApyHICHUSIMUA U JPYTUMU SBJICHUSIMH, BO3HUKAIOUIMMU TIPU
pa3paboTKe MECTOPOXKICHHUS.

5) B mporiecce BCKpBITHSA U pa3pabOTKH MECTOPOXKIACHHUS HE JIOMYCKAaeTCsl mopya
MPUMBIKAIONIMX Y4acCTKOB Ten (IJIacToB, 3ajexeil) ¢ OallaHCOBBIMM U
3a0aJTaHCOBBIMU 3arlacaMH IMOJIE3HBIX UCKOMTAEMBbIX.

KosnuecTBO 1 KaueCTBO TOTOBBIX K BEIEMKE 3al1aCOB MOJIE3HBIX UCKOMAEMBIX,
HOPMATHBBI SKCIUTYaTAIlMOHHBIX MOTEPHh U pa3yO00KUBAHUS JTOJDKHBI OTIPEIETSTHCS
110 BEIEMOYHBIM €AMHULIAM.

B mpomecce ounMCTHON BBIEMKH HEIPOMOJIL30BATENb O0S3aH: BECTH
pEryJsipHbIC TeoJIOTHYeCKHe HaOoAeHus] B JOOBIYHBIX 3a0051X M O0ecreynuBaTh
CBOEBPEMEHHBIN I€0JIOTHYECKUI MPOTHO3 JUIs1 ONIEPATUBHOTO YIIPABIECHUS TOPHBIMU
paboTaMu; BECTH YYET JOOBIUM MO KaXKIO0W BHIEMOYHOM €IWHHUIIC; HE JIOMYCKATh
oOpa3oBaHUll BPEMEHHO HEAKTHUBHBIX 3alacoB, IMOTEPh HAa KOHTAKTax C
BMEIIAIONMIMMH TOPOJaMU U B MAJOMOIIHBIX y4acTKax Ten (3ajiexei, MIacToB);
pa3pabarpiBaTh ¥ OCYIIECTBJISITh ~ MEPONPUSTHS O  HEIOMYIICHUIO
CBEPXHOPMATUBHBIX MOTEPh U Pa3zyOO0KUBAHUS; CTPOTO COOIOATh COOTBETCTBUE
KaJICHJApHOTro rpaduka U MjiaHa pa3BUTHS TOPHBIX padoT.

[Ipu mnpousBoacTBE AOOBIYHBIX pabOT 3ampeniaercs: MOpUCTynaTh K
TOOBIYHBIM paboTaM 70 MPOBEIEHUS YCTAHOBIEHHBIX IMPOEKTOM BCKPBIIIHBIX
paboT, MpeayCMaTPUBAIOIIMX TMOJHOTY W3BICYCHUS TIOJIE3HBIX HCKOMAEMBIX;
BBIOOpOUYHAs 0TpabOTKa OOTaThIX WM JIETKOJOCTYITHBIX Y4aCTKOB MECTOPOKICHUS
(r1acToB, 3ayiexeil), MPUBOSAIIAS UM MOTYIIAs MPUBECTH K MOpPYE OCTABIIUXCS
OaJlaHCOBBIX 3aIlacoB TMOJE3HBIX HCKOIMAEMBbIX; JOMYCKAaTh CBEPXHOPMATHUBHBIE
MOTEPH.

OnpeneneHue moka3areyneldl U3BJICYEHHUS IMOJIE3HBIX HMCKOMAEMBIX W3 HEMp,
NOTEPh U Pa3zy00KUBAHUS JTOJDKHO MPOU3ZBOAUTHCA HA OCHOBE MEPBUYHOrO yuéTa
pa3ieNbHO MO CrmocobaM W cucTeMaM pa3padOTKH, BHIEMOYHBIM €IUWHUIIAM U B
COOTBETCTBUM C TpeOoBaHUSIMU «METOAMYECKUX YKa3aHUl MO OMNpEIeNICHUIO,
y4€Ty, HOPMUPOBAHUIO U SKOHOMUYECKOM OIIEHKE MOTEPh MOJIE3HBIX MCKOMAEeMbIX
P 100BIYEY.

[ToTtepu u pazy0OXKMBaHHE MOJE3HBIX HMCKOMAEMBIX MPU JOOBIYE JOJKHBI
OTPEICTATHCS MIPSAMBIM, KOCBEHHBIM 1 KOMOMHUPOBAHHBIMU METO IAMH.

MeTtob! onpeieneHus MOTePh MOJE3HBIX HCKOMAEMbIX MPH JTI00BIUE JTOTKHBI
obecrieunBaTh: OMpEJICICHUE TOTePh M Pa3yOOKUBAHUS MPH TEXHOJOTHYECKOM
nporiecce J00bIYH 110 BUJIaM U MeCTaM X 00pa30BaHuUs U ¢ TpeOyeMOol TOYHOCTHIO;
BBISIBJICHUE CBEPXHOPMATHUBHBIX MTOTEPh U MPUYMH UX 00pa30BaHUSI.

1) CBepxHOpMAaTHBHBIE TOTEPH W BHIOOpOUYHAs OTpabOTKa Oojee OOraThiX WU

IONCHHBIX  IMOJIC3HBIX  HMCKOIIACMbIX  OIPCACIAIOTCA  KaK  pPasHOCTb  MCKIAY
(l)aKTI/I‘-IeCKI/IMI/I W HOPMATHBHBIMHU 3HAYCHUSAMMH 110 BBICMOYHBIM CIMHUIIAM.
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2) Onpenenenue, y4€T U OIIEHKA JIOCTOBEPHOCTH MOKA3aTe el MOJIHOTHI U KAUECTBa
U3BJICYCHHS TIOJIC3HBIX HCKOMAEMBIX TMPH TPOM3BOACTBE JOOBIYHBIX padoT
OCYIIECTBIISICTCSI MAPKIIICHIEPCKOM M TEOJIOTHUECKOM Ciry>k0aMu. OTBETCTBEHHOCTh
32 CBOEBPEMEHHOCTh M JIOCTOBEPHOCTh YUETA MOKA3aTeNe U3BICYCHUS MOJIC3HBIX
MCKOTIAeMBIX U3 HEJIp MPHU A00bIYe HECET HEIPOIIOIH30BATEb.

3) Ilpu pa3paboTke MECTOPOXKIECHUM OTKPHITHIM CIIOCOOOM B 00s3aTEIbHOM
MOPSIZIKE JTOJDKHBI TTPOU3BOJAUTHCS CUCTEMATUYECKUE HAOIONEHUS 32 COCTOSTHUEM
OTKOCOB YCTYNOB H OTBAaJOB C I€JbI0 CBOEBPEMEHHOTO BBISBICHUS B HHX
nedopmariiii, onpeneaeHus mapaMeTpoB U CPOKOB CITYXKOBI, CBEJICHUS K MUHUMYMY
MOTEPh MOJIE3HBIX UCKOTAEMBIX, a TAaKXKe JIsl o0ecrieueHus: 0€30MacHOCTH BEECHUS
TOPHBIX PadoT.

3.14.3 I'eosioro-mMapkuieiepckoe odecneyeHue ropHpIx pador

1) Henpomnomnbs3oBatens npeaycMaTpUBaET:

- BECTM B IMOJHOM OOBEME W HA KAYECTBEHHOM YPOBHE YCTaHOBJICHHYIO
re0JIOTHYECKYI0 U MAPKIIEHIEPCKYIO TOKYMEHTAIUIO;

- BBINOJHATh MapKUIEHAEPCKOro paboThl AJisI O0ECHEYEeHHUs PalMOHAJIBHOTO M
KOMIUIEKCHOT'O HCIIOJb30BAaHUSI MECTOPOXKIEHUN, OXpPaHbl HEApP, 3MaHUM H
COOPYKEHHM, IPUPOJIHBIX OOBEKTOB OT BPEAHOIO BIMSIHUSI TOPHBIX pa3paboToK;

- olecrneynBaTh yU4€T COCTOSIHUS U IBU’KEHUS 3a1aCOB, IOTEPh U pa3yO0KUBaHUS,
a TakXe TONMyTHO JOOBIBA€MBIX IOJIE3HBIX MCKOMAEMbIX M  OTXOJOB
IIPOU3BOJICTBA, COAEPKALINX IOJIE3HBIE KOMIIOHEHTHI.

2) Bce reonornueckue paboTel B mpenenax pa3pabaThIBA€MOIo
MECTOPOXKACHUS TPOBOAATCA B COOTBETCTBUU C YTBEPKIEHHBIM IIPOEKTOM,
HOPMATHUBHBIMM W METOJUYECKUMH JOKYMEHTamH. IIpu CIOXKHBIX TOpHO-
T€OJIOTUYECKHUX YCIOBUAX Pa3pabOTKH MECTOPOKACHUS MM €T0 YYaCTKOB JIOJKHO
IpPEeIyCMaTpUBaThCs MPOBEICHUE CHEIUAIBHBIX HCCIEAOBAHUM ISl BBIPAOOTKH
peKoMeH 1aluii Mo 00eCIeYeHHUIO OXPaHbl HEAP U O€30MacHOMY BEICHHUIO padoT.

3) Bce pa3Benounbie TOpHBIE BBIPAOOTKH M OYpOBBIE CKBA)XKMHBI MOJJICKAT
re0JIOTHYECKOMY JJOKYMEHTHPOBAHUIO.

4) Pabouass reosioruyeckasi JOKYMEHTalMsl TOMOJHAETCS MO Mepe
HaKOIUIeHUs (PaKTUYECKOT0 MaTepHalla, HO He pexke OJHOro pasa B Mecsl. CBoHas
re0JIOTUYECKAsT JOKYMEHTAIUs IIOIOJIHACTCS €XEKBapTalIbHO, OTCTABAaHUE HE
JOITyCKaeTCsl.

5) Mapkiueliaepckie padoThl JOJKHBI BBIOJHSIOTCS B COOTBETCTBUU C
TpeOoBaHusIMU MHCTpyKIMK oOpraHu3anuil 1O NPOU3BOACTBY MAapKIIEHIEPCKUX
paboT U Ipyrux HOPMATUBHBIX JOKYMEHTOB, a TAKXKE€ 3aKOHOAATEIbCTBA O HEAPaAX
U HEOpOmnosib30BaHMKM H HacToamux IlpaBmi. Mapkmeitnepckue paboThI,
TpeOyrone MNPUMEHEHUS! CHEIHUANbHBIX METOAMK W TEXHUYECKUX CPEICTB U
WHCTPYMEHTOB, JI0JKHBI BBIIOJIHATHCS CIENUATN3UPOBAHHBIMU OPTraHU3ALMSIMU 110
JIOTOBOPY C HEAPOIIOIB30BATEIEM.

84



6) Y4ér cocTosiHMSI W JBMXKEHHS 3allacoB, IMOTEPb U pazyOO0KUBaHUS
MOJIE3HBIX HCKOIMAEMbIX JOJKEH BBIMOJHATHCS C COOJIOJIEHUEM CIIETYIOMINX
OCHOBHBIX TPeOOBaHUI:

- yuéry mnomiexar yTBepxkaéHHble KommereHTHbIM opraHom PecnyOnuku
KazaxcraH 3anachl OJIE3HBIX HCKOITAEMBIX;

- 3amackl MOJE3HBIX MCKOMAEMBIX YUYWUTBIBAKOTCA MO KATETOPHSIM Pa3lIENbHO IO
MECTOPOXKJICHUSIM, IIAXTHBIM TOJISIM, y4acTKaM, OTICIbHBIM PYAHBIM TellaM,
BBIEMOYHBIM €WHUIIAM, CIIOCO0aM M CHUCTeMaM pa3pabOTKHA, OCHOBHBIM
MPOMBIILICHHBIM (TE€XHOJIOTUYECKUM) TUIIAM U COPTaM MOJIE3HBIX UCKOMAEMBIX;

- 3amachbl MOJIE3HBIX MCKOIMAEMbIX YUMTHIBAIOTCS MO HAIWYHAIO MX B HEApaXx,
HE3aBUCUMO OT Pa3yO0KUBAHUS U TIOTEPH MpU J0ObIYE U mepepaboTKe.

7) Y4€T CcOCTOSIHMSI W JIBIDKCHHS 3aIacoB, MOTEPh M PasyOOKWBaHUS
BKJIFOYAET NMEPBUYHBIN, CBOJIHBIN YUET U €KETOIHBIN OallaHC 3amacoB.

8) Heaponosb3oBaTesnb Ha OCHOBE NMEPBUYHOIO U CBOJHOTO Y4€Ta 3aIacoB,
NOTEPb U Pa3yO0KUBAHMSI TTOJIE3HBIX HCKOMAEMBIX 10 COCTOSIHUIO HAa TIEPBOE STHBAPS
Ka)XJIOT0 rojia COCTABIISIET €XKETOHbIN OTUETHBIN OanaHc 3anacoB. K HeMy T0KHBI
ObITh MPWJIOKEHbI MaTepuaibl, OOOCHOBBIBAIOIIME HM3MEHEHHUE 3alacoB B
pe3yibTaTe MX MPUPOCTA, a TaKKE CHUCAHUS, KaK YTPATUBIIUX MPOMBIIIJIEHHOE
3HAYEHUE WJIM HE MOJITBEPAMBIIUXCS MPU MOCIEAYIOIUX T€0J0ropa3BeIOYHbIX
pabotax u paszpaboTrke MectopoxaeHus. IIpupocT W mnepeBoa 3amacoB Kak
OCHOBHBIX, TaK U COBMECTHO C HUMH 3QJIETAIONIUX IOJE3HBIX HCKOMAEMbIX U
COJIEpKAIMXCA B HUX KOMIIOHEHTOB B 0o0Jiee BBICOKME KATErOpUU IO CTEIECHU
U3YYEHHOCTH, TMPOU3BOAUTCS HAa OCHOBE HMX TMojacuéra 1o (akTUYeCKUM
re0JIOTMYECKUM MaTepuajgaM U YTBEPKIAETCA B YCTAHOBJICHHOM MOPSIIKE.

9) Cusarue ¢ ydy€rta Bcex OaqaHCOBBIX 3aMacOB WIIM TOJHBIN MEPEeBO] UX B
rpynmny 3a0aJaHCOBBIX 1O MECTOPOXKACHHSIM, YTPATUBIIMM MPOMBIIUICHHOE
3HAYEHHE, MPOU3BOJUTCA TOCIE COOTBETCTBYIOLIEro pemeHus KoMIeTeHTHOro
oprana Pecrry6nmuku KazaxcraH.

10) Cniucanue 3anacoB NOJIE3HBIX MCKOMAEMBIX C YUETa HEAPOIOJIb30BATEIS
B pe3yJbTare uX MT0OBIYM, TOTEPh W YTpaThl MPOMBINUICHHOTO 3HAYCHHS U
HEIMOATBEPKICHUS TNPOU3BOAUTCS B COOTBETCTBUM ¢ llosioxxeHuem o mopsiake
CIIMCAHUs 3al1acoB IOJIE3HBIX MCKONAEMBbIX C y4€Ta OpraHu3aluid, U 3TO JTOJKHO
OBITh OTPA)KEHO B T'€OJOTUUECKON U MApKIICHAEPCKON JOKYMEHTAIIMU Pa3/IeIbHO
[0 D3JIEMEHTaM YYE€Ta M BHECEHO B CIICIUAJIbHYI0 KHHUIY CIMCAaHHS 3alacoB
OpraHU3alNH.
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3.14.4 OpraHsl rocy1apcTBEHHOI0 KOHTPOJIAA OXPaHbI HeJp

1) TocynmapcTBeHHBIN KOHTPOJIb 3a MCIIOJIb30BAaHUEM W OXPAaHOU Henp
OCYIIECTBJISIETCSI HA BCEX OTanax JACATCJIbHOCTA MHUHEPAIbHO-CHIPHEBOIO
KOMILJIEKCA U 00eCTeurBaeT:

- COOJIOJICHME BCEMH  HEIPOIMOJIb30BaTEIsIMH  YCTAHOBJIEHHOIO  MOpPSJIKa
MOJIb30BaHUsl HEAPAMU, MPABWJ BEJICHUS TOCYJAapCTBEHHOTO yué€Ta COCTOSHUS
HEJIp;

- BBITIOJTHEHUS 00sI3aHHOCTEH IO MOJTHOTE U KOMIUIEKCHOCTH UCTIOJIb30BAHUS HEJP
U UX OXPaHE;

- TpeAaynpexicHUe W YCTPaHEHUE BPETHOTO BIHUSHHUS TOPHBIX paboOT Ha
OKPY>KalOIIYIO CPENly, 3MaHUSI U COOPYKEHUS;

- TIOJIJHOTY W JOCTOBEPHOCTH T'€OJOTMYECKOW, TOPHOTEXHHUYECKOW H WHOH
uHpopMalu, MojydaeMoil B MPOILIECCE TeO0JOTHYECKOTr0 HM3Yy4YEHHUsS HEIp U
pa3pabOTKH MECTOPOXKICHUM IMOJIE3HBIX HCKOMAEMBIX, & TaKXXe COOJIOJICHUS
WHBIX TIpaBUJ U HOPM, YCTAHOBJICHHBIX 3aKOHOJATEIbCTBOM PecmyOnuku
KazaxcraH.

2) TocynmapcTBeHHBIM KOHTPOJL 3a OXpPaHOW HEApP OCYIIECTBIISIETCS
KomnerentueimMu opranamu Pecriyonuku Kazaxcran.

3) BenmomcTBeHHBINI KOHTpPOJIb 3a OXpPaHOW HENp, paIlMOHAIBHBIM H

KOMIIJICKCHBIM HCIIOJIb30BaHHUCM MHUHCPAJIBHOI'O ChIPbA OCYHICCTBIIACTCA
AOJDKHOCTHBIM JIMITaAMH, YIIOJTHOMOYCHHBIMHU IIPHUKA30M I10 OpraHHU3aIluH.
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PA3JIEJI 4 DJIEKTPOCHABKEHUE KAPBEPA

4.1 OcHOBHBIE PaCYEéTHBIE MApPaAMETPhI IJIEKTPOCHAOKEHHUS Kapbepa

Kapbep 1 00beKThl OTKPBITHIX TOPHBIX pa0OT OCHAIIAIOTCS CUCTEMOM CBSI3U U
CUTHAJIM3AIMHU, 00eCeunBalOIUMU KOHTPOJIb U YIIPABICHUE TEXHOJIOTMUYECKUMU
npoieccaMu M 0€30MacHOCTh PaboT: TUCIETYEPCKON CBSA3BIO, AUCHETYEPCKOU
paCIIOPAAUTEIIBHO-TIOUCKOBOM ~ TPOMKOTOBOPSIILIEM  CBA3BID M CUCTEMOU
OTOBEILIEHHMS, CBSI3bI0 HA BHYTPUKAPHEPHOM JKEJIE3HOJOPOKHOM TpaHcnopre (npu
€ro HAJIMYWN), @ TAK)KE BHEITHEH Teie(OHHOM CBS3BIO.

Jlns mepenayn pacropsKEHUM, COOOIEHUH M TTOMCKA JIUI], HaXOASAIIUXCS Ha
TEPPUTOPUM Kapbepa, IMPUMEHSIOTCS TEXHUYECKHE CpPEIACTBA JUCHETYEPCKOU
pacnopsIIUTENbHO-TIONCKOBOM CBSI3H.

JUIsL OnepaTUBHBIX MEPEKIIOYEHUA B 3JIEKTPOCETSAX Kapbepa W OTBAJIOB
UCIIOJIb3YETCSl paJIMOCBs3b, padOTatoNIasi Ha BbIJIEJIEHHOW OTAEIbHON YacTOTe.

DNEeKTpUYECKOe OCBEIEHHE Ha Kapbepe M OTBajax o0OecleurnBaeT
OCBEUIEHHOCTh pab0YuX MECT B COOTBETCTBUU ¢ Hopmamu ocBelieHHOCTH pabodmx
MECT OOBEKTOB OTKPBITBIX TOpHBIX paboT (mpunoxenne 51 k IlpaBuiam
oOecreueHrs MPOMBILIIEHHOW O€30MacHOCTH AJIi OMAcHBIX MPOU3BOACTBEHHBIX
00BEKTOB, BEIYIINX FOPHBIE U I€0JIOrOpa3Be10YHbIE PAOOTHI).

Hopwmbl ocBenieHHOCTH pabounx MECT 0OBEKTOB OTKPBITHIX TOPHBIX PadoT:

ITnockocCTh, B
Haumensbias .
KOTOpOH
OOBeKTHI Kapbepa OCBEIIICHHOCTb, [Ipumeyanue
K HOPMHPYETCS
OCBEIIECHHOCTh
1 2 3 4
Paiton pabor,
OJJIEKAIIUNA
T q OCBEIIEHUIO,
CPpHUTOpHA B a YPOBHC | v rapapnBaercs
paiioHe BeneHus | 0,2 OCBEIAEMON
paboTt MTOBEPXHOCTHU
TEXHUYECKUM
PYKOBOJMTENIEM
Kapbepa
5 OcBeleHHOCTh
JOJKHA OBITH
Mecra paboThI .
oOecrieveHa 1o Bcen
MaIlIiH B Kapbepe, Ha ["opuzonTanbHas
riiyOuHEe M BBICOTE
MOPOAHBIX OTBAJIAX U Beprukanbhas @
8 neiicTeust pabodero
JIPYTUX y4acTKax
000opyIoBaHUS
MaIuH
)
Mecra PYYHBIX ['opuszonTaNBHAS
pabot 10 Beprtukanbnas
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Mecra  pasrpys3ku
KEJIE3HO0POKHBIX
OCBEIIEHHOCTh
COCTAaBOB,
. obecrieunBaeTcsi Ha
aBTomMoOusnen u
3 ['opuzoHTanbHas | ypoBHE
aBTOMNOE3/10B Ha .
OCBEIIaeMOM
OTBaJIaX, TPUEMHBIC
MOBEXHOCTHU
Meperpy309HbIC
MTYHKTHI
Paiion paboThI Ha YpOBHE
Oynbro3epa Wi | 4 MOBEPXHOCTHU
IPYrof TPAaKTOPHOU T'yCEHHUI]
MAaITUHBI TpaKTOpa
Mecto OCBEIIEHHOCTh
NMPOU3BOACTBA 10 BeprtukanbHas obecrieunBaeTcsi Ha
OypoBBIX padoT BBICOTY CTaHKa
Ilomerenue Ha
JacTKax st
Y M0 ["opusoHTaNBHAS
oborpeBa
paboTarommx
IlocTrosiHHBIE — ITyTH
TIBYKEHUS
1 ["opusoHTaNBHAS
paboTarommx B
Kapbepe
ABTonoporu B
P OCBEIIEHHOCTh
npenenax kapbepa (B
obecrieunBaeTcst Ha
3aBUCUMOCTH or | 0,5-3 ["opusoHTaNBHAS
YPOBHE JIBM)KCHHS
MHTEHCUBHOCTHU .
aBTOMOOUIIEH
JIBUKEHUS)
JUIss ~ OCBETUTENBHBIX  yCTAHOBOK  Ha  CTAl[MOHAPHBIX  OMOpPAX,

IpeIHa3HaYCHHBIX JIJIs1 OCBEILEHUSI OTBAJIOB, aBTOMOOMIIBHBIX JOPOT BHYTPU U BHE
Kappepa M pabouux IUIOMIAJOK Kapbepa, OMyCKaeTcs NpuMeHeHHe (Ha3HOro
HanpsokeHuss 220 B oT uHOuBHAYyandbHBIX TpaHCHOPMATOPHBIX MOJCTAHIMNA C
3a3eMJIEHHOW HeWTpanbto. OOCIy)KMBaHUE TaKMX YCTAHOBOK MPOW3BOIUTCS IO
HapsJy HE MEHee ueM JByMsl paboTHHMKamMu TpeOyeMol KBanu(pUKaIMOHHON
rpynmbl.  OCBETUTENbHBIE  YCTAHOBKM  OCHAIAKOTCS  OJIOKMPOBOYHBIMU
YCTPOMCTBAMM, MPEMATCTBYIOIIMMHU BKIIOUEHHUIO MPU OTKPBITHIX JIBEPAX MYCKOBBIX
CUCTEM, CHAOXKAIOTCS MPEeayNpeXIarolMMKU 3HAKAMH BBICOKOI'O HANPSKEHUS U
CXeMaMHU IyCKOBBIX YCTPOWCTB Ha BHYTPEHHEH CTOpPOHE IBEPU U MOIJIECKAT
00s13aTeIbHOMY 3a3€MJICHUIO.

Tepputopust kapbepa M OOBEKTHl Ha €ro IOBEPXHOCTH OCBEIIAIOTCS
CBETWJIbHUKaMH M TMPOKEKTOPAMH, BCTPOCHHBIMH B KOHCTPYKIUIO MAIIMH JTUOO
YCTaHOBJICHHBIMU Ha MEPEABMKHBIX WM CTAI[MOHAPHBIX OMopax (MayTax).
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Ha cranmoHapHbIX oOmopax KOHTAaKTHOM CETHM JOIIyCKAeTCs II0JBECKA
MIPOBOJOB BJICKTPUYECKOTO OCBEIICHUS U CBETUIBHUKOB IIPU YCIIOBUHU PA3MEIICHUS
WX BBIIIE KOHTAKTHOTO IIPOBOJA C JPYrod CTOPOHBI OMOPHI, COOJIIOACHUS
MUHHMMAJIBLHOTO PACCTOSIHUS JI0 KOHTAKTHOTO MpOBOjAa He MeHee 1,5 M u BbIOOpa
M30JATOPOB OCBETUTEIIBHOM CETH MO HANPSIKECHUIO KOHTAaKTHOW ceTh. IlonBecka
MPOBOJOB AJIEKTPUUECKOTO OCBEUICHUS U CBETWIIBHUKOB HA MEPEABUKHBIX OIOPax
KOHTAKTHOM CETH HE JOINYCKAETCH.

JInss  ocBemIEHHs KApbEPOB W  OTBAJIOB PEKOMEHAYETCA IPUMEHSTH
CBETUJIBHUKU C KCEHOHOBBIMU U PTYTHO-KBapLEBbIMHU JIAMIIAMM.

He nmomyckaercs ucnosib30BaHHWE HCTOYHUKOB CBeTa 0€3 OCBETUTEIHHOU
apMaTypbl, 32 HCKJIFOUEHHEM CBETHIIbBHUKOB HampsikeHuem 110 42 B.

KoHTpoaps ocBemEHHOCTH pabounX MECT B Kaphepe ¢ MOMOIIBIO JTIOKCMETPa
OCYIIECTBIISIETCS. HE PEXE OJHOTO pa3a B IIECTh MECAIEB ¢ OoQopMICHUEM
pe3yJIbTATOB B YCTAHOBJIECHHOM MOPSIIKE.

['opHBINT y4acTOK 30J0TONOJUMETALINYECKOTO MeCTOpOkaAcHUs Kockymyk
(BaxTOBBI  MOCENOK, TPOMBINIJIEHHAsT  IJIolIaaka)  OyAeT  oOecreueH
AIEKTPOIHEPTHUEN OT IU3EIBHOTO reHepaTopHOor ycTtaHoBKH AKSA — 330 kBA.

4.2 3azemJiieHue

Jlns  oOecrieueHnst  0€30MacHOCTH  TEPCOHANA,  OOCIYKHBAIOIIETO
00opy10BaHUE, IPOEKTOM IPETyCMAaTPUBAETCS YCTPOHUCTBO KOHTYPOB 3a3€MJICHUS
B 3amaZHOM OOpTy Kapbepa C TMPUCOECIUHEHHMEM K HHUM KOPITyCOB
AIIEKTPOTEXHUYECKOTO 000pyA0BaHUs (KOpIyca HAacOCOB, KOXKYXH INEpEeABHKHBIX
TpaHC(hHOPMATOPHBIX MOJCTAHIIUN U MPUKITIOYATEIIbHBIX TYHKTOB, METAJUTMUYECKHUE U
KEeJIe300€TOHHBIE OMOPHI ¥ KOHCTPYKIIUHU JIEKTPONepead, KOPIYCOB MPOKEKTOPOB
Y OCBETUTENBHOW apMaTyphl U JIp.).

3azeMJIeHUE  CTAllMOHAPHBIX W NEPEABMXKHBIX  3JIEKTPOYCTAaHOBOK
HanpspkenueM 70 1000 B u Boeime BoimonHseTcs oO0muM. CompoTHBICHHE
3a3eMiieHUsl Kapbepa He Oosnee 4 Owm. JnMHa 3a3eMIISIONIUX TPOBOJAHUKOB OT
NEPEIBUKHBIX 3JIEKTPOYCTAHOBOK JI0 LIEHTPAJILHOTO KOHTYpPA COCTABIIAET HE Ooee
1 M. VYuuTeiBas BEIUMYMHY CONPOTHBICHHM 3a3€MIJIFOLIETO  IPOBOJA,
COMPOTHUBJICHUE COOCTBEHHOI'O KOHTYpa 3a3eMJICHHUS HE MpeBbImaet 2 Om.

LlenTpanpHbie 3a3zemyMTeNd mnpeaycMarpuBaroTcs y kaxporo [T s
IPYIIIBI 3JEKTPONPUEMHHUKOB.

3a3zeMJIeHUE BBIMOIHIETCS B COOTBETCTBUU C TpeboBanusimu [I0Y PK
(ITpuka3z Munuctpa snepretuku Pecnyonuku Kazaxcran ot 20 mapta 2015 roma Ne
230).

KOHCTpYKTHBHO 3a3eMJIEHUE BBIIIOJIHEHO CIECAYIOIINX JAeTaee:

- BJIEKTPOJ U3 KPYIJIOW CTANId UaMeTpoM 12 MM JUTUHOM 5 M;
- COEIMHHUTEIBHAs IOJIOCOBas CTanb pasmepoM 40x4 MM JUIMHOW He
6oxee 50 M.
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Pasznen S ADPOJIOI'SA KAPBEPA

[To cremeHU €CTECTBEHHOTO MPOBETPUBAHUS BCE Kapbephbl B 3aBHCHMOCTH OT
OTHOIIICHUs JJMHBI | 1 mmpuHb! b k rayoune hy nensares Ha

b | .
- XOpomIo npoBeTpuBaeMsle ( —u— =10 );
k k

- cimabonpoBeTpruBaeMsbIe ( b, 1 s );
k k

- TpYJIHOIPOBETpUBaEMbIE ( hﬂuL <6 ).
k Kk

B 3aBucHMOCTH OT BEIMYMHBI YTII0B OOPTOB KaphepoB, (POPMBI KaphepoB B
IaHe, UX TIyOWHBI U TOPSAAKA OTPAOOTKU YCTYIOB BO3MOXHBI YETHIPE CXEMBI
€CTECTBEHHOTO MIPOBETPUBAHUS: KOHBEKTHBHA, WHBEPCUOHHAS,
PELUPKYJIALMOHHAS U TPSIMOTOYHASI.

KonBekTuBHasi cxema MPOBETPUBAHUS Kaphepa BbI3BaHA BOCXOASAIIUMU
MOTOKaMH BO3yXa, KOTOPbIA 00TEKaeT MOCIICI0BATEILHO BCE YCTYIhI CHU3Y BBEPX,
yBJIeKas 32 CO00M BpeHbIE MPUMECH U3 Kapbepa.

NHBepcuoHHas cxema MpOBETPUBAHUS XapAKTEPU3YETCs ABHKEHUEM OoJiee
XOJIOJHOTO BO3JyXa C TMOBEPXHOCTH MO BCeM OOpTaM Kaphepa K €ro JHY U
BBITECHEHUEM U3 Kaphepa 0oJiee TEMIOro BO31yXa BMECTE C BPEHBIMU TPUMECSIMH.

PenupkynsiuonHas cxema NpoBETPUBAHUS BOZHUKAET B Kapbepax € yriaMu
OTKOCOB TIOJBETPEHHOIro Oopra Oosiee 15 rpaa. umiau paBHOM 15 Tpan., HO ¢
pPa3IUYHOM ONEPEKEHUEM YCTYNOB OOpPTOB APYr OTHOCHTEILHO Jpyra, Korjaa
TOCIIOZICTBYIOIIAsl CKOPOCTh BeTpa TpeBbimaeT 1 wm/cek. Bo3mymHbli MOTOK,
JOBIDKYIIMWACS ~ HAJ  KapbepoM, IIOCTENEHHO  paclIupsieTcsl,  JOCTHUIaeT
MPOTUBOIOJIOKHOTO 0OpTa Kapbhepa, OMBIBAET €TI0 YCTYIIbI, IBUKETCSA Jlajiee BBEPX,
YHOCSI ¢ COOOM BpeHbIE MPUMECH U3 TTyOOKON YacTH Kapbepa, U Ha MOJIBETPEHHOM
OOpTy OHM TMEpPEeMEIIMBAIOTCS C OCHOBHOM Maccoil BO31yXa, MPOXOJIAIeH B
HarnpaByieHUH BeTpa. CpeHsisi KOHLIEHTPAIUS MPUMECE B 30HE MPSIMOTO MOTOKA B
2.2 pa3a HUXe TaKOBOM B 30HE 00paTHBIX NOTOKOB. C yBEJIMUEHUEM CKOPOCTH BETPa
U pa3MepoB Kapbepa 3QPEKTUBHOCTH TPOBETPUBAHUS IIPU ITOM CXEME BO3pACTACT.

[IpsamMoTOYHAss cxema MPOBETPUBAHUS BO3HUKAET IPU Yriax OTKOCOB
MOJIBETPEHHOT0 OopTa MeHee 15 rpajl. U paBHOMEPHOM OINEPEKEHUN YCTYIIOB 3TOTO
Ooopta Jpyr OTHOCUTENBHO JApyra. B cnydae HapyuieHuss paBHOMEPHOCTH
ONEPEKEHUS YCTYIIOB IaHHAsI CXEMa MEPEXOJAUT B PELUPKYISIHMOHHYI0. BeTpoBoii
MOTOK BO3/yXa, MOCTYIas B Kapbep, PaCHIMPETCS 3aMoHss BECh €ro npoduib, U
OMBIBAET BCE YCTYIIbI TOJABETPEHHOT'O M HABETPEHHBIX 00pTOB. B Kapbepax ¢ yrinamu
OTKOCAa TOJABETPEHHBIX OOpTOB Oojee 15 rpam  BO3HHKAET MPSIMOTOYHO-
PELHPKYJIALMOHHAS CXEMA MPOBETPUBAHUS.

B npouecce oTpaboTku Kapbep NOCAEA0BATENIBHO MPOXOAUT YEPE3 HECKOIBKO
ATAIlOB, XapaKTEPHU3YIOLIUXCA HW3MEHEHUEM HE TOJBKO CXEMbl JIBHOKEHUS
BO3JYILIHBIX IOTOKOB, HO 1 HHTEHUBHOCTH IPOBETPUBAHUSA. Y CJIOBHO, 110 BEJINYNHE
OTHOLIEHUs TIIyOrHbI Kapbepa H k ero pasmepam B miiane L, MOXKHO BBIIETUTH TPU
THUIIA KAPbEPOB:
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a) H/L, <0.1 - menkue; 6) 0.1<H/L;<0.2 — cpennue; B)H/L>0.2 — riryGokue.

IlepBslii 3Tan (a) XxapakTepeH AJi1 HaYaJIbHOTO NIEpUoAa OTpabOTKU Kapbepa,
KOrJa pu HeOOoJIbLIOW IIyOMHE pa3Mepsl B IJIaHE 3HAUMTENbHBL. B 3TOM cityuae
IUIONIa/lb, 3aHMMAaeMas KapbepHBIM MPOCTPAHCTBOM, IO MPOPHUIIO MaIo 4YEM
OTIIMYACTCS OT OKPYKAIOLICH TEPPUTOPUM M €€ IPOBETPUBAHUE B ILEJIOM
NPaKTUYECKH OCYIIECTBISAETCA TaK K€, KAK U OTKPBITBIX TUIOMIAI0K.

B cootBercTBHU ¢ Kilaccu(UKalMel eCTEeCTBEHHBIX CXEM MPOBETPUBAHUS Ha
NepBOM  CTaAMM  Pa3BUTHUS  Kapbepa  NOpeodsafaroT  NPSIMOTOYHBIE U
PELUPKYJIALMOHHBIE CXEMBI JBUYKEHUS BO3/1yXa.

Pacxon BO3ayxa, BOBIEKAEMOro B MPOBETPUBAaHME Ha ydacTke L,
OTIpEeACIUTCS AJIsl IEPBOM CTauu Mo hopmyie
Q1=Uogephbik, Ky6.M/c
rae
Uocp — CpenHsisi CKOPOCTh IBIKEHHS BO3yXa Ha MOBEPXHOCTH B CJIOE BBICOTOI h,
YUYacCTBYIOIIETO B IPOBETPUBAHUHU ydyacTka L1, m/c;
bik — cpemHsas wmmpuHa Kapbepa Jans  ydyactka Lj; B HampaBieHuw,
NIEPIEHANKYJIIPHOM HAlPABJIICHUIO BETPA, M.

h - BeICOTa CIIOS BO3MYIIHOTO MOTOKA, YYACTBYIOIIETO B MPOBETPHUBAHUY YUaCTKa
L1, onpenensercs u3 reomerpuueckux noctpoenuit (Pucynok 19 a):
h=Htge, /tge, ,
rae H —rnyObuna kapbepa Ha JaHHOW CTaauu pa3pabOTKH, M;
o, - BHYTPEHHUH YroJl Cy>)KEHUS SApa MOCTOSIHHBIX CKOPOCTEN;
a, - BHEIIHMH yroJ1 pacKpbITUsl CBOOOJHOM CTPYH.
U3 Teopun cBOOGOIHBIX TypOYJIEHTHBIX CTPYH H3BECTHO, uTO @, =720’ o, =15°

, IO3TOMY tge, = 0.129; tga, =0.268 , Torma h=0.48H.
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Pucynok 20 - Paznuunblie 3Tamnsl pa3paboTku Kapbepa (K pacu€Ty eCTECTBEHHOTO
MIPOBETPUBAHUS )

Pacxon Bosmyxa (M°/C), y4acTBYIONIETO B BO3AyXOOOMEHE KaphepHOTO
IPOCTPAHCTBA, A ydacTka L, ompenenuTtcs, Kak AJii OTKPHITONW IJIOLIAAKH TIO
bopmye:

Qz = 7’Uon Lzbzkk )

rae

L, — xapakTepHbIil pa3Mep IUIOIAAKH B HAIIPABICHUH BETPa, M;

bk —pa3Mep TuIomaNKK B HANIPaBJICHUH, IEPIICHINKYIIIPHOM BEKTOPY BETpa, M;

v =0.67 ko3 punnent, yunrsiBaromuii uzmenenne Ugep 17151 yuactka Lo;

k=0.129 xo3ddunment, yuuthBarommii TypOYJIEHTHYIO CTPYKTYpy MOTOKa (B

YCIOBUSX Pa3BUTOM TypOyJIEHTHOCTH).
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[Tapamerpsr kapbepa Ly, b1k, H sBisiroTcst Benmnumaamu 3agaHHbpIMU. Pazmep
ydacTka (M) B HaIllpaBJICHUH BETPa OMPEACIIUTCS 110 opmyie:
L.=L, - HCtg(lz

U3 BBIIICTIPUBEACHHBIX BHIPAKECHUH TOIYYUM
Q, = 7’Uocp|-2b2kk(|-n —Hctga,).

[TomHOE KOJIMYECTBO BO3/1YyXa, YYACTBYIOLIErO B MPOBETPUBAHUU HA CTaIUN
pazpabotku, Q=Q1+Q:

Q =Ughby, + U by k(L, —Hetga,)
niin
Q = 0.48HU o by, + Wb,k (L, — Hetgar,)

BenuunHa ckopocTH BeTpa Ha MOBEPXHOCTU HE SABJSETCS MOCTOSIHHOM IO
BBICOTE, TIOITOMY B pacuéTHbie (HOpMYJIbI HEOOXOAMMO BBECTH BETUUMHY CpEIHEN
CKOpPOCTH  IMOBCPXHOCTHOTO BCTPOBOI'O IIOTOKA Uo cp, YHACTBYIOUICTO B
BO3/lyX000MEHE KapbePHOTO IIPOCTPAHCTBA:

1h
UOCP:Fjuzdz,

rae
U, —pyHKIMs pacmpeneneHnss CKOPOCTH BETPOBOIO MOTOKA HA MOBEPXHOCTU IO
BBICOTE;
h —BBICOTa paccMaTprBaeMoro CIOA.

[Tpu nanpHeimeM yBenndeHnu rayonnsl pazpadotku 1o H/L,<0.2 (Pucynok
19 6) ycnoBus mpoBeTpuBaHus paboveil 30HBI CYIIIECTBEHHO MEHSIOTCS, IBHYKCHHE
BO3JYIIHBIX Macc B Ooybllell YacTHM Kapbepa OCYUIECTBIAETCA IO
PELMPKYISILIHOHHON cXeMe, YBEJIMUUBAETCS 30Ha OOpPaTHBIX MOTOKOB, OCJIa0IIsieTcs
IpOBETPUBAHUE MOBEPXHOCTHBIMU IMOTOKaMHM HWKHEM 4YacTu Kapbepa. OpHako
KapTHMHA [POBETPUBAaHUA B [eJoM He MeHsderca. KomuuecTtBo Bo3ayxa,
YYacCTBYIOIIETO B TMIPOBETPUBAHUH B €IMHUIY BPEMEHH, KaK U Ha TIEPBOM CTaauU
pa3paboOTKH oNpeneauTcs mo Gopmyre:
Q= UOcphblk + 7Uonb2kk|—2

Ha Tpetweit cranuu paspabortku, korma H/L,>0.2, ecnu BHemHss rpaHuna
CBOOOHOM CTPYHU BBIXOJUT Ha HABETPEHHBIN 00pT Kaprepa (Pucynok 19 B), BeicoTa
BO3/YIIHOTO MOTOKa (M), y4YacCTBYIOIIETO B IPOBETPUBAHHUH, OMPEACIIUTCS IO
dbopmyse:
h=0.482L, /(3.73+ctgp,)

Beipazus Liu Lyuepes L,0ynem umetsb
L, =Lt9p,/(tga, +193,);
L, =Ltga,/(tga, +195,) .
Jlnst yaactka L; KOTMYECTBO BO3MyXa, YYacCTBYIOIIETO B BO3JIyXOOOMEHE,

onpenenuTcs o Gopmyie:

Q1=Uo cpblkh
ITocne noaCTaHOBKM MOJIyYUM
Q=0,482L,U,,by, /(3,73 +ctgf3,)
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Jns yagactka L, momosHUTENRHOE MPHUPAIICHWE pacxoja BO3AyxXa Ha
npoBeTpuBaHue (Ky0.m/c) onpenensercs mo Gpopmyrie:
Qz = 7’U0cp Lzbzkk

[Ipu n3BecTHOM BETMYMHE tZ0l2 BHIPAKEHNUE TPUHUMAET BU/L:
Q=N Ocpb2k L, k/(Q+3.73t9/3,)

OOmmii pacxoj BO3AyXa, y4acTBYIOIIETO B BO3IYXOOOMEHE Ha TPEThEH
CTaJnu OTpabOTKH Kaphepa
Q=0.482U,.,b, L, /(3.73+Ctgf3,) + W ooy L, K /(1+3.73tg3,)

CpaBHeHHE BBHIIICTIPUBEACHHBIX (OPMYJT MOKA3bIBACT MX aHAJOTHYHOCTH U
MO3BOJIIET JaThb 0000MEHHYIO (opMyay pacxoda BO3JyXa, ITPUHHUMAIOIIETO
ydacTue B BO3AyX000MeHe, ISl JIF0OOM cTauu pa3paboTKu:

Q= UOCp(blk + 0, LK) =nU,,,
rie N=byh+ybalk

3nauenus BenwunH hum L, onpenensiercss uisi KaXkI0W CcTaauu pa3paObOTKH
Kapbepa M0 COOTBETCTBYIOMINM (opMyiam.

Jns  kapeepa wectopoxnaeHuss «KocKyayk», ONTHMalbHBIE YCIOBHUS
NIPOBETPHUBAHUS 3aBUCAT OT HAIPABIICHHUS TOCIOJICTBYIOMIMX BETpoB. Po3a BeTpoB
IPUBOJUTCS Ha pucyHKe. Pacu€T a’sposyoruum kapbepa BBITIOIHEH IS OCHOBHOTO
CEBEPO-BOCTOYHOTO HaMpaBJieHHs BeTpa. Ha po3e BeTpoB MOBTOPSEMOCTh MTOKa3aHa
B %.

ocp

Pucynok 21 - CpegnerogoBasi po3a BETPOB 110 TaHHBIM METE€OCTaHIMU B I'.banxam

W3 pucyHka BUJIHO, YTO HAWOOJIBIIYIO MOBTOPSIEMOCTh HAa MECTOPOKACHUU
VMEET CEBEPO-BOCTOYHBIN BETED.

IToBTOpsieMOCTh HampaBJICHUHW BETpPA U €r0 CPEIHEMECSIYHBIE CKOPOCTHU
npuBeaeHbI B TabauIEe 30.
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Tab6nuua 30 - [ToBTOpsieMOCTh HalpaBJIE€HUN U CKOPOCTH BETpa

Cpenns
s
Bemnun | ckopoc
HanmMenoBanme xapaKTepUCTUKH
Ha Th
BETpAa,
M/CeK
KoaddunumenT, 3aBucsaniuii ot crpaTu@uKanum aTMochepsl, 200
A
Koaddunment penbeda MeCTHOCTH 1
CpenHsisi MaKCUMalIbHAsI TEMIIEpaTypa HApy>KHOTO Bo3ayxa | +24,2
Cpennss  TemmepaTypa HapyXHOTO BO3lyXa Haumboee | 14.1
XOJIOJTHOTO MecsIa ’
CpenneronoBasi po3a BETpoB, %o
C (ceBep) 10 5.4
CB (ceBepo-BOCTOK) 40 6.1
B (BOCTOK) 10 5.7
OB (10r0-BOCTOK) 4 5.3
1O (tor) 8 5.3
103 (roro-3ara) 13 5.3
3 (3aman) 9 5.1
C3 (ceBepo-3aman) 6 5.1
tune 3 5.1

[Ipu ceBepOo-BOCTOUYHOM BETPE KAPbEP OMBIBAETCS BO3YIIHBIM ITOTOKOM, UTO
B ONpEACIEHHBIM Tepuoj pa3padOoTKH (HM3MEHSoIascs IIyOuHa KapbhepoB U
NOCTOSIHHO YBEJIMYMBAIOLIASACS BBICOTA MOPOJHOTO OTBajla, PaclOJOKEHHOTO Ha
OyTH BO3AYIIHOIO TOTOKA) MOXET TMPUBECTH K YBEJIMUYEHUIO BPEMEHHU
IPOBETPUBAHMUSL.

Ha mytu BeTpa pacrnosnoxeH nopoaHslii OTBaI. B CBA3M ¢ 3TUM paccyérHas
CKOpPOCTb BETpa KOPPEKTUPYETCs, TaK KaK HaJIW4YUe TMPENATCTBUM BeIeT K
0CJIa0JIEHUIO YHEPTUN BETPOBOTO MOTOKA:

U,=Ux(1-P)

rjae

U — ckopocTh BeTpa IpH pacyeTHOM HAMpPaBIICHUH, M/CEK;

P — nokazatenp, XxapakTepu3yoomui ociiabiieHne BETPOBOTO OTOKA U3-3a HAJIHUUS
NPENATCTBUS, KOTOPBINA ONPEAeNIeTCs U3 COOTHOLLIECHUS:

P=H/L

rae H u L — cooTBETCTBEHHO BHICOTA U JJIMHA MPENSTCTBUS, M.
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JI1st Kapbepa BbICOTa BO3YIIHOIO IOTOKA, YHaCTBYIOLIETO B IPOBETPUBAHUH,
KOI/Ia BHENIHSS TpaHulla CBOOOJHOW CTPYM BBIXOJAUT HA HABETPEHHBIA OOpT

Kapbepa COCTAaBUT:
h=0,482L.,/3.73+ctgf,

h=0.482 x 629/(3.73+1.035)=64 m

Jlns yuactka L1 Konu4ecTBO BO3/1yXa, y4aCTBYIOIIETO B BO3/TyXOO00OMEHE
le Ucp XblK X h!
rae
U= 6.1 M/cex cpeniHsisi CKOpOCTh BETPa, M/CEK;
bi= 670M cpenHsis mMpuHA Kapbepa Ha ydacTke L1 M.

Q1=6.1 x 520 x 64=203.0 TeIC.M%/CEK

Jnst yuactka L, nomonmHuTenbHOE NpHpallleHWe pacxojia BO3JAyXa Ha
IpoBeTpUBaHUE ompenenurcs 1o ¢opMyne ans  ydactka Lj, ¢ ydérom
JOTIOJTHUTEIBHBIX KOAPPUIIHEHTOB ) U K.
y=0.67 k03P PUIINEHT, YUUTHIBAIOIINN U3MEHEHNE CKOPOCTH BeTpa JIJis ydacTka Lo.
k=0.129 k03P PHLHEHT, yYUTHIBAIOIINN TYPOYJICHTHYIO CTPYKTYPY IMOTOKA.

KonuyecTBo BO37yxa, y4dacTBYIOIIETO B BO3IyXOOOMEHE KapbepHOIro
poCTpaHCTBa JuIsl yyacTka Ly coctaBut:

Q=0.67x 6.1 x 127 x270 x 0.129= 18.1 TbIC.M?/CEK
e
270 M pa3Mep IUIOMIAAKU B HAIIPABICHUH IIEPIIEHMKYIIPHOM BEKTOPY BETpA.

OGI1iee KOJIMYECTBO BO3/yXa IOCTYIAIOIIETO B Kaphep PaBHO:
Q= Q:+ Q,=203.0+18.1=221.1 thIC.M%/CEK

Jl1is onpeniesieHusi BpeMEHH MPOBETPUBAHUS TIPU PEIUPKYIISIIIUOHHON cXeMe
npod. B.C. HUKuTHH peKkOMEHAYeT CleayIomyo Gopmyiy:
T= 8 xVp/Q+75.8 xVp/Xc.opUp x1g Co/Con, cEK
rae
V— 00bEM 30HBI PELUPKYJIALMH, M>;
Q-KonM4ecTBO  BO3Ayxa HEOOXOoAMMOE IS JIOCTIKEHHUS  JOMYyCTHUMOMN
KOHIIEHTPALUK B 3aJJaHHOE BpeMs, M°;
Xc.cp— CpEHEE 3HaUEHNE alIice OTpe3Ka BHEIIHEHN IpaHUIIbI CTPYH OT TOUKU CpPhIBA
710 MECTa BCTPEUH €€ C HaBETPEHHBIM OOPTOM, M;

U,— cpennsist pacu€THasi CKOPOCTh BETPA, M/CEK;
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L — cpenHss mMpuHa Kapbepa B HallpaBJICHUU NEPIEHANKYIIIPHOM BEKTOPY BETPA,

M.
Jliist kKapbepa BpeMsi MPOBETPUBAHUS MIPU 00BEME 30HBI pelUPKYIuu 13.5

MJIH. M3 COCTaBHUT:

7 - 8x13500000 | 75.813500000x1.301 79 5., 15669 2446.3cex (0.68wac)
221100 800 x 6.1x 520

Taxum o0pa3om, B iepuo HauOOJIBIIETO 3arps3HEeHUsT aTMOc(epsl Kapbepa
(MaccoBble B3pbIBbI) TpeOyeTcs nmpoBeTpuBanue B TeueHue 0.68 vaca.

CB O3
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Pucynok 22 - PenupkyndiMOHHAsE cXeMa MPOBETPUBAHUS Kapbepa IpPH CEBEPO-
BOCTOYHOM HAaIlpaBJIEHUH BETPa

97



PA3JIEJI 6 TEHEPAJIbHBIN IIJTAH
6.1 Pacnosio:keHue MHKEHEPHBIX ceTed 1 KOMMYHHMKALMH

[Tpomromanka pyTHUKa HAXOAUTCS I0ra-3anaJHoM Kapbepa Ha PaCCTOSTHUU
1,5 kM U cBsA3aHa C HUM aBTOMOOMJIBHBIMU IOPOTaMu IUpUHOM 15.5 M ¢ 060unHamMu
1.5 m.

Pazmemenne 31aHMM M COOPYKEHMM Ha MPOMIUIOIIAAKE pPYJIHHUKA
COOTBETCTBYET TpeOOBAaHUSAM TEXHOJOTHUH, TMPOTHUBOMOXKAPHBIM HOpPMaM U
CYILIECTBYIOIIEMY peiibey MeCcTHOCTH. Bee 31anus 1 coopyKeHusl MPOMILIOIIA KN
COETMHEHBI MEXKTy COO0I aBTOMOOMIIBHBIM IMPOE3/IOM IITUPUHOMN 7.5 M ¢ 000unHAMU
1.5 m. Tlpommiiomagka coefMHEHa ¢ BaXTOBBIM MOCEIKOM aBTOJOPOrOi MIMPUHON
7.5 M ¢ o0ounHamu 1.5 M.

K ceBepo-3anany oT kapbepa Ha pacctosHuu 0.7 KM pa3meniaercsi oTBal
MYCTHIX U BCKPBIIIHBIX TOPOJ, TUIOIIaIh KOTOpOro cocrtaBisieT 26,8 ra. Oobem
OTBajia YCTaHOBJIEH C y4€TOM Kod(ppHuIlMEeHTa pa3pbIXJICHUS Ha IMOJHBIA 00BheM
BCKPBIITHBIX Ha BECh IEPHO/T dKCIUTyaTalluu pyaHUKa. OTBaj 3apOEeKTUPOBAH B TPU
apyca BbicoTo 1o 20 M ¢ oOmel BbicoTol 60 M. OTBan coeauHsIETCS C
MIPOMILTONIAIKOW W KaphbepoM aBTOMOOWJIBHOW JOpOTON mupuHOM 12 M ¢
obounHamu 1.5 m.

K roxxHOI1 yacTu oT Kapbepa Ha pacctosiHuu 0.5 KM pa3Mmelnaercst pyJIHbIA
CKJIaJI, TUIOIIa/Ibi0 15 ra Ha KOTOPOM IIPOU3BOJAUTCS CKIAJAUPOBAHUE U YCPEIHEHUE
JNOOBITOM PpyJbl, KOHIIEHTpATa, a Takke OTOOp mpod M OTrpy3Ka pyAbl s
JTAJIbHEUIIEH TPAHCTIOPTUPOBKH.

Ha mmonaake cknaga HaXoaATCs:

" UIOMIAJKA ISl pabOThI OTPY30YHON TEXHUKHU U pa3BOPOTa aBTOMOOUIIEH;
" DPYIHBIM CKIJIaJ, KOTOPBIM COEIMHSAETCS C MPOMILIOMIAIKOH aBTOMOOMIBHOM
noporoi mupuHor 12 M ¢ o6ourHamMu 10 1.5 M.

Pexum paboTsl Ha MECTOPOXKAEHNN BaXTOBBIN. [10CENOK pacmonokeH roxHee
IPOMIUTONIA/IKK pyIHUKA Ha paccTtostHuu 0,5 kKM OT He€ u Ha paccTosHuu 1,5 KM oT
Kapbepa, 3a MpeaeaaMyu CAaHUTAPHO-3AIUTHON 30HbI. C MTPOMILIONIAIKON pyIHUKA
U JPYTMMH OOBEKTAaMH BaxTOBBI MOCENIOK CBA3aH aBTOMOOWIIBHON JOporoin
mpuHoH 4.5M ¢ o0ourHamu o 1.75 m.

Ha momake BaXToBOT0 MOCENKa pa3MelIeHbl CIeIyonue 00beKThI:

" pe3epByaphl IS BOJBI BMECTUMOCTEIO 10 50 M3(2 mir);
» nusenb-3ekTpudeckas cranius (129C);

= QaHd;

= CTOJOBas Ha 48 MECT;

" JucCIHeTYepCcKasi — MEANYHKT;

" HapsAIHas;

= sxwioi Barod UTP (4 mr);

= kw0 BaroH padouux ( 10mr);

* Téuias yoopHas Ha 14 kaOMHOK;

"  KaHAJIM3AIMOHHbIE OUYUCTHBIE COOPYKEHUS.
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BaxToBblil MOCENOK 3aHUMAET TEPPUTOPHIO TIIoIaAb0 1.5 ra.

CornacHo  «CaHuTapHbIM HOpPMaM W  OpaBWJIaM  IPOEKTUPOBAHUS
MPOU3BOJICTBEHHBIX 00bekTOB» Nel.01.001-94, mnpou3BOACTBEHHBIE OOBEKTHI
MMEIOT HOPMATUBHYIO CAHUTAPHO-3AIIUTHYIO 30HY mupuHOoK 1000 M.

Bce 00beKThl HAXOASATCS B TPAHULIAX 3€MEIIbHOTO OTBOJIA.

CornacHo 3aKkJIIOYEHUIO TEeppUTOpUATIbHOTO yrpaBieHus: «LleHTpka3zHenpay,
Ha YYacTKaX WPOCKTHPOBAHUS TOBEPXHOCTHBIX OOBEKTOB MECTOPOXKICHUS
Kockyayk mosie3Hble UCKOMTaeMbI€ OTCYTCTBYIOT.

O6mas miouianp 3emenb MectopokaeHus: Kockynyk, cocrapnsier 236.6 ra.
Pa3Mepbl muomianei 3eMeNbHBIX YYaCTKOB, 3aHMMAEMBIX MPOMILIONIAAKAMH,
TPAHCIIOPTHBIMU U UHKEHEPHBIMU KOMMYHUKAIUSMHU, C Pa3/ICJICHUEM UX 110 TUIIAM
3eMeJIb IIPUBEICHBI B Tabmie 31.

Ta6nuna 31 - [lnomanu, 3aHuMaeMbie 00beKTaMHU, JJIs1 OTPAOOTKU MECTOPOKACHUS
Kockynyx

XapakTepucTuka 3eMellb,
Bcero
HaunmenoBanue 3eMelb, TPEOYIOX 0TBOJA, B TOM
ra YyHCie:
TAIIHS, Ta | IacTOMIIE, ra
1 2 3 4
1 Kapsep 24.7 - 24.7
2ITpommuionaaka pyHuKa 1.1 - 1.1
3 Tlopoanslii oTBaI 26.8 - 26.8
4 OrtBanel mogopogaHoro cios | 0,9 ] 0.9
nouBsl (IICIT) ’
5 Pynnwrii ckman 15.0 - 15.0
6 BaxToBEIN TTOCETOK 15 - 15
7 ABtromoOunbHas jgopora Ha | 2.3
BaXTOBBIH IIOCEJIOK - 2.3
MPOTHKEHHOCTHIO 1.5 KM
NnxenepHbie ceTH: -
8 JIuaun JIDII 0.1 - 0.1
Bcero: 72.4 - 12.4

6.2 Tpaucnopr

TpancnoptupoBka  pyasl — NpeaycMaTpuBaeTcs MO CIEAYIOLIEH
TEXHOJIOTUYECKON cXeMe: M3 Kapbepa pyla aBTOCaMOCBaJlaMH JOCTaBIIsETCS Ha
PYIHBIN CKJIaJ1, PacloiloXeHHbIN BOIM3H Kapbepa. C pyIHOTO CKJIaja Mpy MOMOIIN
(GpOHTANIBHOTO MOrPYy3YHKa OCYIIECTBISETCS Ieperpy3ka pyabl B aBTOCAMOCBAJIbI C
NOCJIEAYIOLIEH TPAHCIIOPTUPOBKOM Ha 00oraTuTeNbHyt0 (hadpuky. OGoraTuTesbHas
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dabpuka pacronoxeHa Ha paccTosaur 81 KM OT Kapbepa, MpPU ITOM
NPOTSHKEHHOCTh YYacTKa aBTOJOPOTHU OT PYIHOro ckiaga kapbepa Kockynyk mo
BbIXOJla Ha aBTOMOOWJIBHYIO Tpaccy M36 cocrtaBiser 25 kM, a AaibHeiliiee
paccrosiHue 1o Tpacce M36 1o o6orarutenbHoOM hadbpruku — 56 kM. Ha Tepputopun
oboratutenbHOM GaOpUKU pyJa CKIATUPYETCs Ha MPUEMHOM PYAHOM CKIaje,
OTKyZa momaéTcss Ha ApoOjeHue W mocienyromiee ooboramenue. [lpu
HEOOXOJMMOCTH pPy/a MOKET CKJIaJUPOBAThCA C IENBI0 YCPEAHCHUS KauecTBa U
oOecrieueHnsi paBHOMEPHOM M0/1aYu B TEXHOJOTUYECKUI MpoI1iecc.

6.3 ABTOIOPOTH NMpEeANPUATHS

Ha npennpusatin nocTpoeHs! ClaeayoIue aBTO0POrH:
- BHYTPHUKApbEPHBIE, PACIIOJIIOKEHHBIE HA TEPPUTOPHUH Kapbepa;
- MOABE3JHBIE U MOBEPXHOCTHBIE COCAMHSIONIME MPEANPUATHE C OOIIEH CEeThio
aBTOMOOUJIBHBIX JOPOT BCEX 0OBEKTOB MPEAIPUITHS.

IIo wWHTEHCHMBHOCTM JBWXXEHMSA J0poru otHociaTcs K Il kareropum.
TpaHcropTUpOBaHUE BCKPBIIIHBIX MMOPOJ HA OTBAJ M CKIIAJ Py OCYIIECTBIISIETCS
aBTOCAaMOCBaJIaMU.

[IupuHa npoe3kei YacTH MOBEPXHOCTHBIX aBTOAOPOT 3aBUCUT OT rabapuTOB
IOJIBMOKHOTO COCTaBa, CKOPOCTH JBIM)KEHMS W 4ucia IoJIoC JBWKeHudA. llpn
JIBYXITOJIOCHOM JABM)KCHUU LIMPUHA MPOE3KEN YaCTH onpeeisieTcs no popmyse:

I,=2(y+a)+x, m
rae  a- IMpHUHA aBTOCAMOCBAJIA 110 CKaTaM KOJIEC, M;

y =0.5 M mmpuHa npegoxXpaHUTENbHON MOJIOCHI;

X - 3a30p MEX1y Ky30BaMHU BCTPEUYHBIX AaBTOCAMOCBAJIOB, M:

x=0.5+0.005V, m

V- CKOpOCTb JBM)KEHUS aBTOCAMOCBaja, KM/4.

JIJist aBTOCaMOCBAJIOB TIPU CKOPOCTH JIBM>KEeHMS 30 KM/4 IIMpPUHA TIPOEIKEH
4yacTu cocTaBuT 15.4 m.

Ha KpuBOJIMHENWHBIX y4acTKaX MNPOE3KYK YacTb JOPOTH BBIMOJHSAKOT C
YIIUPEHUEM, pa3Mep KOTOPOrO MpHU IBYXIIOJIOCHOM JBMKEHHHM M IIPU pajuycax
kpuBbIX 15-30 M cocraBnger 2.0-2.5 M. IllupuHa o0O0YMH MHpU JBYXIOJOCHOM
JBUKEHUHU Ha NIOCTOSIHHBIX Joporax 1 m.

VYuurteiBass 00bEM NEPEBO30K, CPOK CIYKOBl OPOTH, THI IMOIBUKHOTO
COCTaBa, HAJIMYME MECTHBIX CTPOUTEIBHBIX MAaTEPUAIIOB JIJIs1 aBTOIOPOT OT Kapbepa
JI0 OTBAJIOB BCKPBIIIHBIX MTOPOJ U PY/bI, & TAKKE HA TEPPUTOPUHU MPOMILIOIIAIKA
IPUHAT YCOBEPIICHCTBOBAHHBIM O00JEry€éHHbIA IMIEOEHOUHBIM TUI MOKPBITHS C
poBHOCTBIO TIOKpBITUS 100-150 cM/kM u jmomycTuMoi ckopocThio ABuxkeHus 20
KM/4.

OTBOX BOABI OT 3EMJSTHOIO ITOJIOTHA OCYIIECTBISETCA IyTEM NPUAAHUS
OCHOBHOM IUIONIAJAKE 3€MJITHOTO IIOJIOTHA COOTBETCTBYIOUIEIO YKJIOHAa U
YCTPOMCTBA BOAOOTBOAHBIX KaHaB. IllupuHa OGepmbl OT 3eMIIIHOTO MOJOTHA 0
BOJIOOTBOJIHOM KaHaBhI IOJKHA OBITh HE MeHee 2 M ¢ YKIOHOM 20%eo.
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BomooTBoHBIE KaHABBI YCTPAUBAIOT C 00EMX CTOPOH 3EMIISTHOTO TOJIOTHA C
napaMmeTrpaMmu: riyonHa He Menee 0.6 M, mmpuHa o 1Hy He MeHee 0.6 M, KpyTHh3Ha
oTkocoB 1:1.5. IIpofoabHBIN YKIOH MOCTOSIHHBIX JOPOT JUIsl aBTOCAMOCBAJIOB HE
npesbimaeT 10% (s Taraued ¢ mpuienaMyd ¢ OJHOM Beaylleld OCbl0 OH HE
npesbiiaet 4-6%). BeiezgHas TpaHies kapbepa, pacroiaokeHa Ha CEBEpHOM 00pTy
Kapbepa. Jloporu Ha pyAHUKE CIPOCKTUPOBAHBI C Y4E€TOM O€30MacHOCTU U
3¢ (HEeKTUBHOCTH pabOTHI TPAHCIOPTA.

[IpuHSTHI cneaytomye napaMmeTpbl aBTOIOPOT HA TOBEPXHOCTH:

- MakcumanbHbI YKIOH 1OpOT 10%
[Ipu 1ByCTOpOHHEM JBUKEHUU
- IIupuHa nepBoi MOJOCHI 8 M
- IIupuHa BTOpOH MONOCHI & M
- boxkoBoii 3a30p 6 M
- IllupuHa Haceu 3m
- Kroser Im
- OOmras mupurHa A0pOTH 26 M

IIpy 0AHOCTOPOHHEM JIBUKEHUU

- IIupuHa nonocsl &M
- bokoBoli 3a30p Im
- Ilupuna Haceu 3Mm
- Kroser I m
- OOmras mupuHa J0pOTH 14 m

[lepeceuenus u NpUMbIKaHUS aBTOOPOT Ui 00eCTIeYeHHs] BUIMMOCTH B 00€
CTOPOHBI 10 BO3MOKHOCTH BBIMOJHSIOTCS 1oA yriioMm, oauzkum k 90 rpan.. Ilpu
3TOM OOKOBasi BUAMMOCTh IIEpeceKaeMOi JOPOTrH J0JKHA ObITh HE MeHee 50 M, a B
CTECHEHHBIX yCIOBUSAX - HE MeHee 20 M.

6.4 ITapaMeTpblI 3aIIUTHBHIX 30H Kapbepa 1 30H 0e30M1aCHOCTH

OnacHble 30HBI MPU B3PBIBHBIX PabOTax pacCyMTaHbl B COOTBETCTBUH C
«IIpaBmmamu  oOecriedeHUs] TPOMBIIIUICHHONW OE€30MacHOCTH  JJIT  OMAaCHBIX
ITPOU3BOJICTBEHHBIX 00OBEKTOBY. B MpoeKkTe ormpeaeieHbl OnmacHbIe 30HbBI IS JIFOJIEH,
MEXaHU3MOB U COOPYKEHUW OT Pa3yi€Ta OCKOJKOB IMOPOJABI, OT CEHUCMHUYECKOIO
a¢ddekTa 1 OT IeHCTBUS yAaApPHOU BO3AYIIHONW BOJIHEI.

Paguyc omacHoil 30HBI (I)) MO pa3néTy KyCKOB ONpPENENIEH MO YCIOBHOU
BEJTMYMHE COMMPOTHUBIICHHUS TI0 TTOAOIIBE, KOTOPAasi PAaCCYUTHIBACTCS 1O (hOpMyJIE:
Wyei=0.7 Winax
rae  Wpmax— MakcumanbHas BEJIMYMHA COMPOTUBIICHUS MO TIOIOIIBE, M.

JUTSL CKBXKUH PYJHOTO U TOPOAHOTO 010Ka Wna= 5.7 M.

[Ipu B3pbIBE PYJHOTO U IOPOJAHOIO OJIOKa

p
0.7 x 5.7 =3.99 M, npunumaem W e = 4.0.
B cootBercTBUM ¢ 1aHHBIMU TpecTa COIO3BPBIBIPOM paguyc ONAaCHOW 30HBI
IIPU B3pbIBE IO pasjeTy KycKoB mpuHuMaeTcs paBHbIM 300 M aiis mroaeit u 150 m
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JUTSI MEXAaHU3MOB KaK TIPH B3PBIBE PYIHOTO 0JIOKa, TaK M TIPHU B3PBIBE MOPOJTHOTO
Omoka. Paanyc omacHOro BO3ACMCTBUSL HAa 3[aHUS U COOPYKEHHUS BO3IYIIHON
yIapHOW BOJHBI MPHU TMOJHOM OTCYTCTBUHM moBpexaeHuil 320 m. Paguyc 30HBI,
0e30omacHO MO JEHCTBUIO BO3AYIIHON BOJIHBI Ha YeJIOBEKa MPOEKTOM MPUHST
paBHbIM 152 M. CelicMuuecku 0€30IacHble BETMUYNHBI COCPEIOTOYCHHBIX 3apsiIOB
JUTSL CJIO’KHBIX MHKEHEPHBIX COOPYKEHUH U JJIsI MACCHBA TOPHBIX MOPOJ MPUHSTHI
paBHbIMHU 36.4 T.
[Ipy TpuMEHEHMHM  KOPOTKO3aMEJICHHOTO  B3pbIBaHUA  CyMMapHas
ceficMobe30omacHasi BeJIMYHMHA 3apsijia onpeneneHa mo gopmyie
Q=0.65n3xQc.5, T
rae N3 =4 4ucio Tpyni 3amMejIeHusI.
Cymmapnas 6e30macHasi BeIMYMHA 3apsiia IPU TPEXPSTHOM PACIIOIOKEHUN
CKBaXXUH
Q=0.65x4x364=946T
Tak kak cymMmmapHasi MakcuMaibHasi B3pbiBaeMasi BesinuuHa 3apsina (11.7 1) e
npeBbiaeT pacuétHyro (94.6 1), TO AenmaeM 3aKIOYEHHUE, UYTO OXpaHsSEeMbIH
KOMILJIEKC 3/IaHUI MPOMIUIONIAJAKM HAXOUTCS HA CEHCMO0E30MacHOM PaCCTOSIHUU.
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PA3JIEJI 7 KAPBEPHBIN BOJOOTJINB U IPEHAK

BonooTnvBHBIE YCTaHOBKH U TPyOOTPOBOIBI, PACIIONOKEHHBIE B pailoHax ¢
OTPHUIATEIFHBIMA TEMIIEpaTypaMH BO3AyXa, MEpe] HadaloM 3MMHETO TMephoja
MOJIJIEKAT YTETUICHUIO U 3aIIUTE OT BO3MOKHBIX MOBPEKICHUI TIPHU MPOU3BOICTBE
B3PBIBHBIX padoT.

7.1 OnpeaeJieHue BOAONPUTOKOB B TOPHbIE BHIPA0OTKH

OcHOBHYIO poJib B (OPMHPOBAHUU TMOBEPXHOCTHOTO M TOJ3EMHOTO
BOJIOTOKOB WUTparOT 3UMHHE ocaaku. OcalKu JIETHEro MEepHoj/ia pacXxoAYIOIIUEcs
NPAaKTUYECKA  TOJHOCThIO Ha  ucmapenwe. [lo  TUApOreosoru4yecKkomy
pallOHUPOBAHUIO PAMOH OTHOCUTCS K THUIYy TPEHMIMHHO-TPYHTOBBIX BOJI.
BononocHocts mopoa Huskas. CoBpeMeHHasi ruaporpaduueckas ceTh B pailoHe
MECTOPOXKACHUSI OTCYTCTBYET, KpOME BeceHHero mnepuoja. Komoausl ¢ nmpecHou
BOJIOM OTCYTCTBYIOT, IOUYTH BCE OHM BBICOXJIM WJIM 3aCOJICHBI U JIJISl UCIIOIb30BaHUS
B KQUECTBE TEXHUUECKON U MUTHEBOU BOJIbI HE MTPUTO/IHBI.

[Topoabl BOJOHOCHBI TMpeaeiaax 30HbI BBIBETPUBAHMS W B 30HAX
TEKTOHUYECKUX HapyuieHuid. OOBOAHEHHOCTh MOPO/I MPOCIEKUBACTCS HA TIyOUHY
n0 40 - 50 m. [TogzemHbIE BOJIBI MMEHOT CBOOOJHOE 3€pKajio, 3ajieraroliee Ha
riyoune 5.48-5.66M. OCHOBHYIO pOJib B MUTAHUM TIOJI3EMHBIX BOJI UTPAIOT OCAIKU
3UMHE-BECEHHET0 IIEPHO/JIa.

B pesynbrate mpoBeEHHBIX OMBITHO-(PMIBTPAIMOHHBIX PaOOT M PacyeToOB
OBLJIO BBISICHEHO, YTO BOJOHOCHBIN FTOPU30HT SIBIISIETCA OC3HAIIOPHBIM U JIAIOT SICHOE
MPEICTaBICHUE O HEPABHOMEPHOMN BOJI0OOUIBHOCTH BCKPBITHIX TTOPOJI.

[IporHo3Hbie  BOAONPUTOKHM B MPOCKTUPYEMBIM Kapbep PaCCUUTHIBAIWCH
AHATUTUYECKUM METOJIOM.
1. Ananutnyeckuit meton 1.1. Onpenenenue paanyca kaprepa

Pacyer Benn4mHBI OOIIETO MPUTOKA MO METOIY «OOJBIIOTO KOJOIIa» Ha OCHOBE
TUAPOTE€OJOTMYECKUX MapaMeTpOB, PAaCCUUTAHHBIX IO pe3yibTaTaM OTKauek,
IIPOU3BOAMIICS B CJIEAYIOIIEH MOCIEA0BATEIbHOCTH:

Panuyc xaprepa 6113K0# K KpyroBoi (popme CUCTEMBI TOPHBIX BBIPAOOTOK
omnpezensercs no Gopmyre:

|59?00M3
= 1,1

R ! \ 3,14

= 151,7m

rjae:

r0 - mpuBeIEHHBINH panyC «OOJIBIIOTO KOJOALA», M;

F - miomaas CUCTEMBI TOPHBIX BBIPAOOTOK, M2;

L - mpoTs>KeHHOCTh BBIPaOOTOK, M;

B - mupuHa KoHTypa BbIpabOTOK, M;

& — koapdurmenT, 3apucsmuii ot otHomenus B/L, naxoautcs no tadauie 32.
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Tabmura 32

B/L 0.05 0.1 0.2 0.3 0.4 0.5 0.6 5
Ooutee
3 1.05 1.08 1.12 1.144 1.16 1.174 1.18

OCHOBHBIMU THUIPOTE€OJIOTHUYECKUMH IapaMeTpaMu sl TPEUIMHHBIX BOJI
aBisAoTes kKoapduiment ¢unbtpanuu (Kd), ypoBHenmpoBogHocTh miiacta (ay),
BofooTAa4a(|L), paguyca BiustHus (R1ip), yaenbHbiit geour (q).

1. Koaddurment punprparnmum

Pacuer koaddunmenta ¢duabTpanuu MNpoOBOJAWIACE IO  pe3yibTaTaM
MPOBEJICHHBIX KYCTOBBIX M JIKCIPECC OTKAYEK BOJIBI M3 CKBAXKHH B Mporpamme
ANSDIMAT no cxeme Oe3HAlIOpHOTO HEOTPAHUYEHHOI'O B IJIAaHE BOJOHOCHOTO
Jacra.

Pe3ynbraThl 00pabOTKH IKCIPECC — OTKAUKHU

B ckBaxune KOS-DD-IG-2 B cneactBuu HEOOMBINONW  BOJOOOMIBHOCTH
MPOBOJIMIINCH JKCIPECC — OTKAYKU M pacyeThl KodpuIMeHTa (QuIbTpanuu
IPOBOJMIINCH IO (popmysie 3amapuHa.

®opmyna 3amapuna ais onpenenaeHuss K¢ (s axcnpecc-oTKaukm):

Kb — 1.57r = Ah
LTy

rje:

K¢ — koappunuent punprparmu, M/cyTt

I — panyC CKBa>KUHBI, M

Ah=S1-S2,m

t=tl - t2, cex

Brruncnenue K¢ mo skcnpecc — oTkauke CBOAUTCS B CIAEAYIONTYIO Tabmuiry 33.

Tabnuna 33 — Pacyet koaddunirnenta GuiabTpauu no SKCpecc-0TKauKe

Cxks Ne r, M Ah,Mm |t cyT S S, Kg, M/CyT
KOS-DD- 0.0613 | 35.55 0.23 9.45 45.0 0.27
IG-1A

Pacyetsl  mokazanu ~— HEOJHOPOAHOCTh  (PUIBTPALIMOHHBIX  CBOWCTB
BOJIOHOCHOTO TOpu30HTa. MakcumanbHoe 3HaueHne K¢ — mo ckBaxune 0.69 M/cyT;
MUHUMaJbHOE — 10 ckBaxkuHam (.27 m/cyT; cpeanee 3Hauenne K¢ no ckBaxunam
0.48 m/cyT;

[Tonzemuble BOJBI OMPOOOBaHBI HA COKpPALICHHBIH XUMHUYECKHI aHaIu3 ¢
rugporeonornyeckux ckBaxuH KOS-DD-1G-1A u KOS-DD-1G-2. CormacHo
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pe3yapTaraM  XMMHUYECKOTO  aHajiu3a  MOJ3€MHbIE  BOJIBI HAa  y4acTKe
XapakTepu3yrTCs Kak CclIa0OMUHEpalM30BaHHbIE, OYEHb JKECTKHE, 0OIas
#EcTkocTh cocTaBiisieT 31.0 — 38.0 Mr-skB/i1, O TUITY MTOA3EMHBIE BOBI XJIOPUIHO
— KaJIbIIUEBEIE.

Ta6nuna 34 - Pe3ynbTaToB COKpaIEHHOT0 XUMHYECKOTO aHAJIn3a

Ne /| [lokazarenu Enum | KOS KOS Hopmatussr
DD-I1G- | DD-IG- | (mpenensHO-
1A 2 JIOIyCTUMBIE

KOHIICHTpAIUH-
I1]1K) e 6omnee
1 Bonopoansrii pH 8.2 8.1 6-9
MOoKa3aTenb

2 Cyxoit ocTaToK Mr/J1 2 450.1 | 2 440.3 | 1000 (1500)

3 XKectkocTh 06mas | mr-sks/in | 31.0 38.0 7.0(10.0)

4 Kanpumii MT/T 410.0 550.0 |#/H

3) Maruuii MT/T 128.1 128.1 H/H

6 Cymma HaTpus U | MI/1 279.1 125.7 | w/H

KaJIust

7 ['uapokapOoHaThl | MT/JT 183.0 183.0 H/H

8 Cynbdatsl MT/J1 448.0 416.0 500.0

9 Xopuabl MI/11 10934 |1128.9 |350.0

CornacHo  «CaHuUTapHO — OOUAEMHUOJIOTMYECKUM TpeOOBaHUSIM K

BOJOMCTOYHMKAM, MECTaM BOJI03a00pa Il XO3SHCTBEHHO-TIUTHEBBIX IICINICH,
X035CTBEHHO-TTUTHEBOMY BOJIOCHAOKEHHUIO W MECTaM KYJIbTYPHO-OBITOBOTO
BOJIOTIOIH30BaHUS U 0€30MMaCHOCTH BOJIHBIX 00BEeKTOB» OT 16 mapta 2015 roma Neo
209, XuMHYECKUMH COCTaB MOA3EMHBIX BOJ Ha ydacTke mnpesbimaroT IIIK mo
MUHEpaJIM3allii, 0 COJAEPKaHUIO XJIOPUIOB, OOIIEH KECTKOCTH W T03BOJISET
PEKOMEHI0BATh UCTIOIB30BAHUE ITUX BOJ ISl TEXHUYECKUX LIETIEH.

Cratuueckuil ypoBeHb MTOA3EMHBIX BOJ] YCTaHABIMBAETCS Ha riyOuHe 5.48 — 5.66M.
Jebut mpu oTkauke ckBaxuH coctaBuin or 0.32 n/cek mo 0.83 n/cek, mpu
noHmwkeHusIX 39.34 m u 18.98 m cooTBeTCTBEHHO. OCHOBHBIE THIPOTEOJIOTUUECKUE
napameTpbl BogoHocHoro ropusonTta: K$p=0.48 m/cyt; Km=19.2 m2/cyt; p = 0.1,
ay=5.35*103 m2/cyt; R=4192m;

CyMMapHblii  OXKHJIa€Mblii  BOJONPUTOK B  Kapbep, IOJCYUTAHHBIN
aHAJIUTHYCCKUM MeEToJoM, cocrtaBiigeT ot 17.0 m3/gac no 43.44 m3/gac u 1o
CTENEHU CJIOKHOCTH OTHOCHUTCS K TIPOCTHIM.

7.2 Pac4éT 1 BbIOOP 000py10BaHMS 1JISI BOAOOTIMBA

OcylieHne CKaJdbHBIX MOPOJ BCKPBILIM M PYAHBIX TEI B Kapbepe
IpeaycCMaTpuBaeTCad IOCPEACTBOM  YCTPOMCTBA  ONEPEkKAIOIUX  3yMII(OB-
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BOJOCOOPHHUKOB, YCTaHABIMBAEMbIX Ha JHE Kapbepa, U BHYTPUKAPHEPHOTO
BoA00T/IMBa. COpOC APEHAXKHBIX BOJ U3 MPUYCTYMHBIX APEHAXKEN Ha THO Kapbepa ¢
NOCJIEYIONIMM MX YAQJIEHUEM HAaCOCHBIMM YCTAaHOBKaMHU MO TPyOONpoOBOAY Ha
MOBEPXHOCTh, OTKYyJa OHA IIOCTyNaeT B TMpyJd HCIApUTEIb C KOTOPOTO B
nanbHeieM OyeT UCTIOIb30BaThCS HA MPOU3BOJICTBEHHBIE HYK/IBI.

[Ipou3BOAUTENBHOCTh Hacoca sl Kapbepa pPacCUUTHIBACTCS W3 YCIOBHS
OTKa4YMBaHUS CYTOYHOT'O HOPMAJILHOTO IMPUTOKA BOJIBI B Kaphep 3a 20 4acoB pabOTHI
B CYTKH.

CyMMapHBI BOZONPHUTOK B Kaphep coctaBurT Qk = 43.44.5 m%/u4. Torma
MIPOU3BOUTEIILHOCTh HACOCOB MOKET OBITh OTpeiesieHa o (popmyre:

0= 24 -Qx

20
ManomeTpudeckuii Hamop mpu paboTe Ha CeTh JOJDKEH OBITh paBeH

=1.2Qx =1.2-40.5 = 48.84Ky0.M/4

reoduzndeckoi BeicoTe H; , onmpeaensemoit mo ¢popmyire:

H; = Hk + hpp - Nge, M
rie
Hy =190 m rnyOuna kapbepa 10 pa3padaTbiBA€MOro ropu30HTa;
hnp =14 M TpeBBIIEHNE TPYO Ha CIMBE OTHOCHTEIILHO OOpTa Kaphepa,
hsc =3 M BBICOTa BCACHIBAaHHUS OTHOCHTEIIHFHO HACOCHOU YCTaHOBKH.

MaHoMeTpHrYECKHNNA HAIlOp HACOCHOM YCTaHOBKHU

H; =190+14-3=201 m

OpuentupoBouHblii Hamop H,, KOTOpBIA HOJKEH Cco37aBaTh HACOC MpPH
MUHHUMAJIbHO HEOOXOJMMOW MPOU3BOAUTEIILHOCTH, HAXOJUTCS B Mpejenax,
ONpeesIeMBbIX IO CIETYIONIEMY BbIPaKEHUIO:

Ho=(1.05-1.18) H;=1.1.201=221.1 m.

PacuérHble mokaszaTenu NpPOU3BOJUTEILHOCTH W Hamopa ONpeleieHbl Ha
Nepuoj 3aBepiIeHUs OTpabOTKH MecTtopoxiaeHus Ha r1iyomne 100 M ot
MOBEPXHOCTH.

Ha ocHoBanum pacu€tHeix mnokazatened (Qua, Ho) A mocTossHHOTO
BOJIOOTIMBA B Kapbepe NPUHUMAETCS JBE [W3EIbHBIE HACOCHBIE YCTaHOBKU
(ocHOBHas M pe3epBHAs) Ha 0a3e MIAXTHOTO LEHTPOOEKHOTO MHOTOCTYIEHYATOTO
cekionHoro Hacoca JIHY-60/330 B mpunene-¢yprone. B cBs3u ¢ Tem, 4rto
riiyoruHa Kapbepa OyJeT YBEJIWYMBATHCS IMOCTENEHHO, HET HEO0OXOAUMOCTU
UCITI0JIb30BaTh HACOChl C MAaKCUMAaJIbHBIM HaropoM. Hamop MoxeT peryiupoBaThes
3a cYET M3MEHEHUs uncia pabounx koiséc (cexuuit). Kimmmarnueckoe ucnosiHeHue
HacocHoro arperata - ¥ XJI 'OCT 15150-69 ¢ TemnepaTypoii OKpy>Karoiieu cpeasl
ot munyc 40°C o mmoc 50°C. XapakTepuCTUKH IPUHATOTO Hacoca MPUBEIACHBI B
TabuIe.
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Tabnuna 35 - TexHnueckne XapakTepuCTUKI Hacoca

HanmenoBanue napamerpa JIHY-60/330
JlBuraTenb SAM3-7511.10
MormHocTth tipu 1475 06/muH, KBT (71.C.) 255 (347)
YacoBoil pacxoj TOIIIMBA, JI/4 60.7
OTHOCHTENBHBIN pacXxo] Macia Ha yrap, % ot pacxona tommBa | 0.2

Hacoc ITHCxk 60-180
MakcumaiibHasi moTpebiisiemasi MOIITHOCTh Hacoca, KBT 90
HomunanpHas yactoTa BpamieHus, 00/MUH 1475
Koaddunment nonesznoro neictBust Hacoca, %, He MEHee /0
Jlommyckaemblii KABUTALIMOHHBIN 3amac, M, He 0oJee 6
I'eoMeTprueckast BBICOTA BCACBIBAHUS, M 4

[Mogaua, m>/4 60

Hamop, m 180

Juametp (piiaHiieB - BcachlBarOUIM/HAIOPHBINA, MM 90/90

BuyTpennuii quameTp HarHeraTeabHOro TpyooInpoBoia onpeneicéH no Gopmyie:

4
d — Q Hac

H 2

w

rae  Quac - IPOU3BOAUTENBHOCTE HAcOCa, Quae = 60M>/u = 0.016 M%/c;

V - CKOPOCTb JIBH>KEHHSI BOJIbI B TPyOOIIpOBOie, M/C (IpUHUMAETCs B mpejaenax 1.5-

2.5 m/c).
Jlig ckopoctu V=1.5M/c d=, 40016 _ 116 w116 mm.
3.14-1.5

JI1 CKOPOCTH V=2.5 M/c d= 4-0016 _ 0.225 M uiIu 225 MM.
p 3.14.-25

VYuuteiBass ~ HEOOXOAMMOCTH  BO3MOXKHOM
BOJOIPUTOKA C YYETOM JIMBHEBBIX OCaJKOB,
OV KaMIIUM CTaHIAPTHBIM 1HaMEeTPOM paBHBIM 90 MM.

OTKa4KH

bopMupyemMoro
OpUHUMaeM TpyOoOmpoBoa ¢

y‘H/ITI)IBaH, 4YTO KapbCPHLIC BOALI HCAIrPECCCHUBHBI 110 OTHOLICHHUIO K METaJ1JIaM,

B TIPOCKTE MPHUHSATHI CTATbHBIC TPYOBI 05 90 MM.

TpyOonpoBoabl, apMaTypa U METAUTIOKOHCTPYKIIMU YCTAHOBKH 3allUILAIOTCS

OT BPEIHOTO BO3JICHCTBUS BHEIIHEW CPEAbl AHTUKOPPO3IUUHBIM TTOKPBITHEM.
KoHTposs paboThl M ympaBiieHHE HACOCHBIMH arperaTaMu aBTOMATHU3HPYIOTCA.
[TocTosTHHBIN 0OCTYKMBAIOIINI TIEPCOHAT HE TIPETyCMaTPUBACTCS.

B cBs3u ¢ TEM, 4TO IMPOHU3BOACTBO I'OPHBIX pa60T CBsA3aHO C INOCTOAHHBIM

MOHIKCHUEM JHA Kaphepa, HACOCHAs yCTAaHOBKA paCIOiaraeTcs B OTIACIHHOM
TpaHCTIOPTA0EIBHOM OJIOKE.

107



7.3 3amuTa Kapbepa 0T MOBEPXHOCTHBIX BOJ

JInst oTBOAAa TMOBEPXHOCTHBIX BOJ, CTEKAIOMIMX K Kapeepy c¢ Oonee
BO3BBILICHHBIX MECT BOAOCOOPHOI IUIOIIAAH, B IEPUO BECEHHETO CHETOTASHUS U
nocje JUBHEH, MPOBOJASATCS HaropHble KaHaBbl. CeueHne KaHaBbl PaCCUMTHIBACTCS
10 MaKCUMAaJIbHOMY NPUTOKY U JOCTYITHOW CKOPOCTH T€UEHHSI BOJIbI B HEH.

VY4uThIBas, 4YTO B HArOPHYIO KaHaBy COpachIBACTCS BOJA OT CHETOTASHUS U
JIMBHEH, MTPOIYCKHAs CIOCOOHOCTh KaHABBI JOJDKHA ObITH He MeHee 500 M/u unm
0.138 m*/c.

[IpomyckHasi ~ CHOCOOHOCTH ~ KaHaBbl  OMNpEAENseTCS  CleayoIen
3aBHCHUMOCTBIO

Qk =w-v, M’/c,

rze W - 5KHBO€ Ce4eHHE KaHaBbl, M

V - cpelHssl CKOPOCTh JBM)KEHUS BOJIbI B KaHABE, 3aBUCHUT OT LIEPOXOBATOCTH
CTEHOK pyclia.

JIiist He3aKpEeTJICHHBIX KaHaB CKOPOCTh JIBUKECHHUS BOJIBI TOJDKHA HAXOIUTHCS
B npenenax v=0.5-1.5 m/c.

D710 TpeOOBaHWE MPHUHATO U3 YCIOBUS MPEJOTBPAIICHUS 3arJIUBAHHS IIPH
MEHBIITUX CKOPOCTSX W Pa3MbIBa, MPU 3HAYEHUAX CKOpocTu Oonee 1.5 m/c.

«KuBoey ceueHre KaHaBBI TPH ITHX Pa3MepPax COCTABHT:

w="419 042066 2

2.

Cpennsisi CKOPOCTh IBMXKCHHS BOJIBI B KAHABE 3aBUCUT OT YKIIOHA MECTHOCTH
U IIEPOXOBATOCTH CTEHOK KaHaBbl. OHA MOXKET OBITH OIpeIesieHa 1Mo GopMyIie:
v=CvJR-i,M/c,
rae C - koadduruent [lesu;
R - ruapaBinueckuii pagnyc KaHaBbI, M;

I - i I=———=0027.
| - IPOOIBHBIA YKIIOH KaHaBbI 2250
Co 87
1+ s
JR

rae Y - Ko3hHUIMEeHT mepoX0BaTOCTH, I HE3aKPEIJICHHBIX KaHAB MMPUHUMACTCS
B nuanaszodHe Y = 1.3-1.75
w

X
X - CMOYEHHBIM IIEPUMETP KaHaBbI, JJIsI IPUHATOTO CEYEHUs KAHABBI

X =1.0+1.0+1.9=39m

R=2766 _ 4160,
3/9
87 87
C= = =25.22
14 1.75 3.45
0.51
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v=25.22--/0.169-0.27 =1.7 m/c

Kak BugHO M3 pacuéra, MoydeHHas CKOPOCTh IMOTOKAa BOJBI HAXOJHUTCS B
npeenax JOMyCTUMBIX 3HAUYCHUHN SIS He3aKPEeIJICHHBIX KaHaB.

[IpunsTas kaHaBa CIOCOOHA TPOIYCTHUTh:
Q= W-v=0.66*1.7 = 1.122 M>/c, 4TO COOTBETCTBYET YCIOBHIM MECTOPOKICHHS.

Tpacca wHaropHo#l KaHaBbI TMPOXOAUT TOJ YIJIOM K TOPH3OHTAISIM
MOBEPXHOCTH, YTOOBI OB €CTECTBCHHBIM YKJIOH JHA KaHABBI, 00CCIICYMBAOIINAN
OBICTPBIA OTBOJ IMOBEPXHOCTHBIX M OTKAYMBACMBIX W3 Kapbhepa BOJ 3a IMPEICIIbI
Kapbepa.

7.4 BonoBoa

YuuTeiBas, YTO KapbepHbIE BOJABI HEArpeCCHUBHBI 110 OTHOLICHHUIO K
TUTACTUKAM, TPUHATH IIACTUKOBBIE TPYObl Oy 90 MM, Kak A KapbepHOTO
BOJIOOTJIMBA, TAK U JUIsl 00EUX HUTOK BOAOBOJA.

Boga oTkaunBaeTcs U3 kapbepa Ha py UCIIAPUTEIIb 110 IBYM HUTKaM MJIaCTHKOBBIX
Tpy0 d; 90 MM. KoTopblil pacronaraercs B CEBEpO-BOCTOYHON YacTH Kapbepa, Ha
paccrosinuii 160 MeTpoB.
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PA3JIEJI 8§ JKOJOI'MYECKASA BE3OITACHOCTD

OxpaHa OKpy»Karolei cpeibl MpeayCcMaTpUBAECT:

1) pa3paboTKy MECTOPOKIACHHUS C MAaKCHMAaJbHBIM COXPAaHECHHEM IIEJIOCTHOCTH
3eMeIb C YYETOM TEXHUYECKOW, TEXHOJIOTUYECKOW, OKOJOTHYECKOM U
SKOHOMMYECKOH 11e71ecC000pa3HOCTH;

2) mpenoTBpAIICHUE TEXHOTCHHOTO OMYCThIHUBAHHS 3€MEIIb;

3) mpuMeHEHHE MPEaYNPEAUTEIbHBIX MEP OT MPOSBICHUHN OMAaCHBIX TEXHOTCHHBIX
MPOILIECCOB,;

4) mpenoTBpallieHHe 3arpsI3HEHUs HEAP, BBUIY OTCYTCTBHUS MOA3EMHOTO XpaHEHHUS
BEIIIECTB, MATEPHUAJIOB M 3aXOPOHEHMS BPEIHBIX BEIIECTB U OTXO0B;

5) oOecrieyeHrEe SKOJIOTMUECKUX M CAHUTAPHO-IIHMIAEMUOIIOTHYCCKUX TPEOOBaHUI
IIpY CKJIAJUPOBAHUU U PA3MEIICHUU OTXO/I0B;

6) cokpallleHHe TEPPUTOPHH HAPYIMIAEMBIX W OTYYKIACMBIX 3eMejlb IyTEM
omepexaroliero 10 Hayajga padoT CTPOUTENIbCTBA aBTOMOOWJIBHBIX JIOPOT IO
palMOHAIIBHON CXEME;

7) mpenoTBpalICHUEe UCTOIICHHUS W 3arpsA3HEHHUsS IMOA3EMHBIX BOJ, B TOM YHCIIE
MPUMEHEHUE HETOKCHUYHBIX PEAreHTOB IMPU MPUTOTOBJICHUU TMPOMBIBOYHBIX
JKUJIKOCTEH;

8) oumncTKa U IOBTOPHOE MCIOJIb30BaHUE OYPOBBIX PACTBOPOB;

9) NUKBUOAIMS  OCTATKOB OYpOBBIX K TOPIOYE-CMa304HBIX  MaTepPHAIIOB
HKOJIOTUYECKH 0€30IaCHBIM CIIOCOOOM.

JleTanu3upoBaHHbIC PACUEThl I MECTOPOXKJICHHUS IPUBOISITCA B BHJC
OTJEIBHOTO MpoekTa B KHUTE 4 «OIeHKa BO3/ICHCTBUS HA OKPYXKAIOUIYIO CPEIy»
(OBOC).

B npoexkre OBOC paccMOTpeHbl U MPOAHAIM3UPOBAHBI: TEXHOJOTMYECKUE
pelIeHUs] U TMPUPOAOOXPAHHBIE MEPHI; OXapaKTEPU30BaHbI MOCIEACTBUS TOPHBIX
paboT Ha MECTOPOXKACHUH Ha aTMoc(hepy, BOIHYIO CPEAY U 3€MENIbHBIC PECYPCHI.
PaccMmoTpens! crmocoObl 1 METOABl OXpaHbl HEAP W MOA3EMHBIX BOJI, TTOYBEHHO-
pPacTUTENILHOTO TMOKPOBAa, *KUBOTHOrO Mupa. [loka3zaHO COBpeMEHHOE COCTOSIHHE
IPUPOJTHON U COIMATbHO-9KOHOMHYECKOH Cpe/bl B pailoHe HameuaeMbIX padoT U
OTICHEHO BO3MOHOE BO3/ICHCTBHE HA OKPYKAIOIIYIO CPEeAyY MUIAHUPYEMBIX padoT. B
TOM YHCJIC BBISIBJICHBI M OITMCAHEL:

- CymecTtByromme  NPUPOJHO-KIMMATUYECKUE  XApPaKTEPUCTUKU  paiioHa
PACTOJIOKEHUS MECTOPOKIACHUSI;

- OcHOBHBIE BUAbI 0’KMIAEMbBIX BO3JICHUCTBUI U HCTOYHUKH BO3ACUCTBUS;

- XapakTep U MHTCHCUBHOCTH MPEAIOIAracMoro BO3JACHCTBUS Ha BO3AYIIHYIO
cpeny, TEppPUTOPHUIO (ITOYBHI, MOJI3EMHBIE BObI, PACTUTEIBLHOCTD) U KUBOTHBIM
MHUP B MPOIECCE TOPHBIX PAOOT Ha MECTOPOKICHUHU.

DKOJIOTHYECKOE COCTOSIHME TEPPUTOPHI IUIAHUPYEMBIX TOPHBIX paboT Ha
MECTOPOKACHUH XapaKTEPU3YETCs KaK yIOBIETBOPHUTEIBHOE.

[1nannpyemoe MecTo B TOPHBIX paboTax Ha MECTOPOXKACHUU, TEXHUUECKUE U
TEXHOJIOTHYECKHE PELICHHS], KOMIUIEKC OPTaHM3alMOHHBIX W MPUPOJTOOXPAHHBIX
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MEPOTIPUATHA B TEJIOM, OOECHEYHBAIOT JOCTATOYHYIO  IKOJOTHYECKYIO
0e30MacHOCTb, MHUHUMHU3HPYIOT CTENEeHb BO3JECUCTBUS TOpPHBIX padOT Ha
MECTOPOXKJACHUH HAa OKPYKAIOIIYIO CPEy U COLMAIBHYIO cdepy.

[TocnencTBust  BO3MOMKHBIX ~ aBapUMHBIX  CUTyallMid  OyayT  HOCHUTH
OTpaHUYECHHBIM U JIOKAJBHBIM XapakTep W HE MPUBEAYT K KaTacTpOPUUYECKUM U
HEOOpaTUMBIM U3MEHEHUSIM B IPUPOAHOU CpeJie.

[IpoekTHBIMM  pEHIEHHSIMH, B  COOTBETCTBMU C  CYUIECTBYIOIIUMU
HOPMATUBHBIMH TPEOOBAHUSMU U TMPUPOJOOXPAHHBIM  3aKOHOJATEIHCTBOM,
MPETYCMOTPEHBl HEOOXOIUMBIE TEXHOJOTHMYECKHE PEIICHUS U  KOMIUIEKC
OPTaHU3alUOHHBIX MEP, KOTOPHIE MO3BOJIIT CHU3UTh 10 MUHMMYMa HETATUBHOE
BO3JCHUCTBUE HA NPUPOAHYIO CpEly, PalMOHAJIbHO MCIIOJIb30BATh MHPUPOJIHBIC
pecypcChl peruoHa.
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PA3JIEJI 9 TIPOMBIIIVIEHHASA BE3OITACHOCTD

ObecnieueHue IIPOMBIIUICHHON 0e301acHOCTH IIpeyCMaTpUBAET
COCTaBJIEHHE IUIaHA TOpPHBIX pPabOT B COOTBETCTBUM C TpeOOBaHUSAMU
IPOMBIIIJIEHHON 0€30IaCHOCTH U Pa3pabOTKy MEPONPUATUH O MPETYNPEKICHUIO
Y JINKBUJAIIMY aBapHil, HECYACTHBIX CIIy4aeB U MPOPHIAKTHKE TPO(ecCHOHATBHBIX
3a00JIeBaHUH, BKIIIOYAIOIIUX B CEO:

1) nmnaHMpOBaHWE W TPOBEICHUE MEPONPHUITUNH MO MPEAYNPEKICHUIO |
JIMKBUJIALIUN aBAPU;

2) MPHOCTAHOBICHUE PAOOT B Cllydae BOSHUKHOBEHUS HEMOCPEICTBCHHOM YIPO3bI
U3HU paOOTHUKOB, BbIBEJACHUE JIIOJIeH B 0€30I1aCHOE MECTO U OCYIIECTBIICHUE
MEPOIPUITHIA, HEOOXOUMBIX JIJISl BBISIBICHUS OMACHOCTH;

3) mcronabp30BaHUE MAIllMH, 000OPYJIOBaHKS U MAaTEPUANIOB, COJCPKAHUC 3AHHUN U
COOpPY’KEHHH B COCTOSIHUHM, COOTBETCTBYIOIIEM TPEOOBAaHUSM NPaBHJI U HOPM
0€30MacHOCTH U CAHUTAPHBIX HOPM;

4) yu€r, HaJuIeKalllee XPaHCHUE U TPAHCTIOPTUPOBAHKE B3PHIBYATHIX MATEPUAIIOB U
OMacHbIX XMMHMYECKMX BEIIECTB, a TAaKXe MpaBWIbHOE U 0€30MacHoe uX
UCITI0JIb30BAHUE;

5) ocymecTBIIeHUE CHEIHAIbHBIX MEPONPUSITHIA IO TMPOTHO3UPOBAHUIO U
NPEeAYNpPEXICHUIO BHE3AMHBIX MPOPBIBOB BOJbBI, BHIOPOCOB Ta30B, MOJIE3HBIX
MCKOIIA€MBbIX U MOPO/I, a TAKXKE TOPHBIX YIAPOB;

6) CBOCBpEMECHHOE TMOMOJIHEHHE TEXHUYECKOW JIOKYMCHTAIlMM W  IJIaHOB
JUKBUJAIMN aBapuil JaHHBIMH, YTOUHSIOIIMMU TPaHUIBl 30H 0O€30MacHOro
BeJICHUS padorT;

7) BBINIOJIHEHWE WHBIX TPeOOBAaHUM, MPEAYCMOTPEHHBIX 3aKOHOAATEILCTBOM
PecniyOnuku Kazaxcran o rpaiaHcKoM 3amiure.

B npomecce mnpueMkKu B OKCIUTyaTallMi0 OTKPBITBIX TOPHBIX padoT
MPOBEPSIOTCS COOTBETCTBHE OOBEKTa MPOECKTHOW JOKYMEHTAI[MH, TOTOBHOCTDH
OpraHu3alMK K €ro AKCILTyaTalli U ACHCTBUSAM MO JIOKAJTU3ALMKU U JTUKBHUIALWN
nocyuencTsuii aBapuu. OTKIOHEHUSI OT MPOEKTHOM JOKYMEHTAlMu B IIpoLecce
CTPOUTENBCTBA, IKCIUTyaTallii, KOHCEPBAIIMN U JIMKBUAALUNA OOBEKTa OTKPBITHIX
TOPHBIX pabOT HE IOMYCKAIOTCS.

[Ipyn BemeHHMH OTKPBITHIX TOPHBIX PabOT OCYIIECTBIAETCS KOHTPOJIb 3a
COCTOSIHEM OOpTOB, TpaHIIEW, YCTYINOB, OTKOCOB M oTBayioB. [Ipu pazpaboTke
TBEPABIX IOJIE3HBIX MCKOINAEMBIX KOHTPOJb BBINOJHAETCA ITyTEM HENPEPBIBHOIO
aBTOMATU3MPOBAaHHOIO  HAOJMIOJEHUS  C  NPUMEHEHHEM  COBPEMEHHBIX
PaZAMOIEKTPOHHBIX M BBICOKOYACTOTHBIX YCTPOWCTB, BBINOJHSAIOMUX (YHKIUU
OIIEpaTUBHOIO MOHUTOPUHIA M PAHHETO OIIOBEIIEHUS ONIACHBIX CABMXKEHUM, U (WIIH)
NyTéM HMHCTPYMEHTAJIBHBIX HAOIIOACHUM C HCIIONB30BAHUEM BBICOKOTOYHBIX
reofie3nueckux npuoopos. Ilpu oOHAapyKEHUMH MPU3HAKOB CIBHKEHUS IOPOJ]
paboThl B OMACHON 30HE MPEKPAIAIOTCA A0 JHUKBUAAIMHU MPOUCHIECTBUS U
BBISICHEHUS TPUYHH.

IlepenBuxkenue n0ael € ycTyna Ha yCTyH IO B30PBAHHOM TOPHOM Macce
JIOTIYCKAeTCsl TOJBKO NpH 0COOOW NPOM3BOACTBEHHONM HEOOXOJWMOCTH U C
paspelieHus Jula KOHTPOJISI B KaXIOM OTAeIbHOM ciiydyae. OOBEKThl OTKPBITHIX
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TOPHBIX pabOT MO pa3pabdOTKEe TBEPAbIX IOJIE3HBIX HCKOMAEMbIX OCHAILAIOTCS
CUCTEMOM MO3ULIMOHUPOBAHUS U aBTOMAaTU3HPOBAHHOMN CUCTEMOM
JTUcrieTYepru3aluiu, MOHUTOPUHTA U yueTa (PpoHTa paboT KapbePHBIX SKCKABATOPOB,
yHpaBiieHUs] OYpOBBIMH CTaHKAMU C KCIIOJIb30BAHUEM CITYTHMKOBOW HaBHUTalIUH,
PaaNO3JEKTPOHHBIMU CPEACTBAMU U BEICOKOYACTOTHBIMH YCTPOUCTBAMM.

Ha o0bekTax OTKPBITBIX TOPHBIX padOT MpHU JJIMHE MYyTH J0 pabouero Mecra
oosmee 2,5 kuiaomeTpoB u (wim) TiyOuHe pabor Oonee 100 wMetpoB
OpPraHM30BBIBAETCS JOCTaBKa pabounx K MecTy paboT Ha 000pyZOBaHHOM
TpaHcnopTe. MapumpyTel M CKOPOCTh INEPEBO3KH JIOAEH  YTBEPKAAKOTCA
TEXHUYECKUM PYKOBOAMTEJIEM OpraHumzauud (B cllydae MNPHUHAJIEKHOCTU
TpaHCIIOpPTa MOJPSAHON OpraHU3alMUd JOTMOJIHUTEIBHO COIVIACOBBIBAIOTCS C
PYKOBOJUTENEM MOJPSAAHON opraHuzanuu). llnomaaku s mocaaku Jrojeu
ropuzoHTanbHble. He pomyckaeTcss ycTpOHMCTBO MOCAJO0YHBIX IUIOIMIAJOK Ha
Ipoe3xKern dactu aoporu. IlepeBo3ka moael B caMOpasrpyKarolUXCs BaroHax,
KYy30BaX aBTOCAMOCBAJIOB, I'PY30BbIX BArOHETKaX KaHATHBIX JOPOT U TPAHCIOPTHBIX
CpelICTBaX, HE MPETHA3HAYECHHBIX JJIs1 TOW LIETU, HE T0IyCKAETCA.

He nomnyckaercss HaxoAMTbCs JIOASAM B ONACHOM 30HE pabOTarOIIUX
MEXaHU3MOB, B Mpelenaax MPU3Mbl BO3MOXXHOIO OOpyIIEHHMs Ha yCTynax U B
HEIOCPEICTBEHHON OJIM30CTU OT HMWKHEH OpPOBKM OTKOCA YCTYIa, a TAKKE BECTU
paboThl HA YCTymax MpHU HAIWMYUU HABUCAIOMIMX KO3BIPHKOB, TIBIO KPYIMHBIX
BaJIyHOB, HABHCEW U3 CHEra U Jibjia 0e3 MpeBapUTEIbHON UX JTUKBUIALIUY.

[Ipu pabote Ha ycTymax NpPOBOAUTCS OOOpKa OTKOCOB OT HaBUCEH U
KO3BIPbKOB M JIMKBUAALMs 3aKojioB. OOOpKa OTKOCOB YCTYNOB BBINOJHSAETCS
IPEUMYIIECTBEHHO MEXaHU3UPOBAHHBIM CIIOCOOOM; pydHasi 00OpKa JIOMyCKaeTcs
[0 HAapSAAY-AOIMYCKY IOJ HENOCPEICTBEHHBIM HAOIIOACHUEM JHUIa KOHTPOJS C
OTBOJIOM BCEX HE 3aHATHIX 000PKON paOOTHUKOB B O€30M1aCHbIE MECTA.

PabGoTbel Ha oOTKOCax yCTymoB ¢ yrjoMm Oosiee 35° BBINONHSIOTCS TIO
OTIIEJIbHOMY MPOEKTY OpraHu3alMh padOT B MPUCYTCTBHM JIMIA KOHTPOJS C
00s13aTebHBIM ~MCIOJB30BaHUEM pPAa0OUYMMHU TPEIOXPAHUTEIBHBIX TIOSCOB C
KaHATaMM, 3aKpEIUIEHHBIMU 32 HAAEKHBIE ONOPBI; NPEIOXPAaHUTEIbHBIE MOACA U
CTPAaXOBOYHbIE KAHATHI UMEIOT OTMETKY O JaT€ MOCIEIHETO UCIIBITAaHUS.

OTKpBITEIE TOPHBIE PAOOTHI BEAYTCS B COOTBETCTBUH C MUCEMEHHBIMU (HIIH B
IEKTPOHHON (opme) Hapsmamu. [lpm pa3zpaboTke MeCTOPOXKACHUN TBEPIBIX
MOJIE3HBIX HMCKOMAEMbIX KOHTPOJIb BbIJAYM HAPSIOB M BBIMOJIHEHUS CMEHHBIX
3aJlaHUi  OCYILECTBIISIETCS B PEXKUME pPEAIbHOIO BpPEMEHM C MPUMEHEHUEM
aBTOMATU3UPOBAHHON CUCTEMBI.

duznyeckue auia, padoTarolue Ha OMAaCHBIX MPOU3BOJICTBEHHBIX 00BEKTAX,
00s13aHbI MPOXOAUTH O0YyUEHHE, UHCTPYKTAX, IEPENOATOTOBKY U MPOBEPKY 3HAHUMN
0 BOIPOCAM TMOXKAPHOM M MPOMBIIUIEHHON 0€e301macHOCTH B 00BEME M C
NEPUOJIMYHOCTBIO, YCTAHOBJIEHHBIMH 3aKOHOAATeNIbCTBOM Pecnyonnku Kaszaxcran
O IPa)KJAHCKOM 3aIUTe.

[ToaroTOoBKE MOMJIEKAT TEXHUYECKHE PYKOBOJMTENM, CHELUAIUCTBl H
paboune, ydYacTBYIOUIME B  TEXHOJOTMYECKOM TMpOIIECCE€ Ha  OMacHOM
MPOU3BOJCTBEHHOM OOBEKTE, IKCIUTyaTHUPYIOIIHME U OOCIYKHUBAIOIIHUE OIacCHBIC
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NPOM3BOJACTBEHHbIE OOBEKTHI, a TakXke pPaOOTHUKH TMPOEKTHBIX M HHBIX
OpraHM3aluii, NpUBJIEKAEMbIX K pabdoTaM Ha OINACHBIX NPOU3BOACTBEHHBIX
oObekTax: g  paOOTHUKOB,  BBIIOJHAIOLIMX  pabdOThl HA  OMNACHBIX
IIPOM3BOJCTBEHHBIX 00BEKTaX, 00yUeHNE MPOBOJUTCS HE PEXKeE OJAHOIO pas3a B roj
[0 NIPOTPAMMeE MPOJOJIKUTEIBHOCTBIO HE MEHEE JECSITH YacoB; JJISl TEXHUYECKUX
PYKOBOJUTEIIEH, CIIEUATNCTOB U HH)KEHEPHO-TEXHUYECKUX PAOOTHUKOB — HE PEXKe
OJIHOTO pasa B TPH Tojia Mo MporpaMme NpoJ0JIKUTEILHOCTbIO HE MEHEE COpOKa
4acoB.

[lnan rTopHBIX paboT pa3paboTaH C Yy4ETOM HAWIYUIIEH MPAKTUKH
OCYLIECTBJIEHHUSI CIEHHAIBHBIX KOMIUIEKCHBIX OpPraHU3allMOHHO-TEXHUYECKHUX
MEPOIPUITHIA, TPEAYCMATPUBAIOIINX YIIYUILIEHUE COCTaBa PYAHUYHOM aTMOC(hepHl,
COBEpIICHCTBOBAHUE TEXHOJOIMM BEACHUA TOPHBIX pabOT M UCHOJIb30BaHUS
CPEICTB KOJUIGKTUBHOM W HHJMBHIYyaJdbHOM 3allMThl, HANpPABJICHHBIX Ha
npeaynpexaeHue npodeccHoHanbHbIX 3a00JIEBaHU W MPOM3BOJCTBEHHOTO
TpaBMaTu3mMa.

CocrositHue  NPOMBIINUIEHHOH  O€30MacHOCTH  HAa  MECTOPOXKICHHUU
XapaKTEpPU3yeTCs KaK YJOBIETBOPUTEIBHOE.

JleTanu3upoBaHHbIE PACUETHI ISl MECTOPOXKACHHUS TPUBOIATCA B BHUAC
OTJIEJILHOTO MpoeKTa B KHUTE 5 «IIpoMblnuieHHas 0€30MacHOCThY.
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PA3JIEJI 10 OKOHOMMNYECKASA YACTD

10.1. PacueTr KanuTaJbHBIX 3aTPAT

ConepxaHne M MOCJIEAOBATEIBHOCTh PACUy€TOB, a TaKXKe CTPYKTypa
(UHAHCOBO-?KOHOMHUYECKOU MOJIeIN COOTBETCTBYIOT pPEKOMEHJaLUsIM
METOJUYECKOTO PYKOBOJICTBA IO COCTaBJICHHIO, O(OPMIICHUIO U MOPSIKY
npeactaBienuss B ['K3 martepuanoB 1iii 0OOCHOBAaHMS KOHIUIIMA Ha TBEPABIC
MMOJIe3HBIE UCKOTIaeMbIe, T'. Actana, 2008 r. DxoHOMHYeCcKas OIlcHKA BBINOJHEHA Ha
CTaJ1H TOPHO- 000TaTUTENILHOTO TIEpeiesia ¢ TOJIyYeHHEM TOBAPHOU TPOIYKIIUU U3
OIICHMBAEMbIX 3allacoB MMOJUMETAUIMYECKUX PYyI MECTOPOXKICHUS B BHJE
CICAYIOIINX KOHIIEHTPATOB: 30JI0TOM W3 OKHUCJICHHOW pPYyAbl, CBUHLOBBIN
(I0TaLMOHHBIN KOHLIEHTPAT U3 CYyNb(PUIHOW PYIbl U LIUHKOBBIM (DIOTALIMOHHBIN
KOHIIEHTPAT U3 CyIb(PUIHON PY/IbI IS YCIOBUM OTKPBITON pa3pabOTKH.

Henponons3zoBatens Ajis OoTpabOTKU Kapbepa IUIAHUPYET HCIOJIb30BATh
yCIIyTU MOAPSATHON OPraHU3allH, TO CTPOUTEIBCTBA OOBEKTOB MTPOU3BOICTBEHHOTO
HAa3HAUYCHUS M OOBEKTOB  KWIMIIHO-TPAXIAHCKOTO  HAa3HAYCHUS  HE
IPELyCMaTPUBAETCS.

Ha 3onoronomumeraminueckoM MectopoxaeHun «Kockynyk» OyayT
ucnons3oBatbca pecypebl kommanuu TOO «Ep-Tail» no3tomy B cocTaBe
KalUTAJIBHBIX 3aTPaT Kapbepa YYTEHbl: CTOUMOCTb MPOEKTHBIX U U3bICKATEIbCKUX
paboT; ocTaTOYHAsE CTOMMOCTD 3/IaHUI U COOPY>KEHUI 000raTUTeNbHON (hadpHKy, a
TaK)Xe, THPPaCTPYKTYPHBIX 00BEKTOB, MAlIUH U 000PYAOBaHUS BCIOMOTaTEIbHOTO
HA3HAYEHUS, COTJIACHO BEAOMOCTH (PUKCUPOBAHHBIX akTUBOB TOO «Ep-Taii».

OCHOBHBIM TIOJIE3HBIM KOMIIOHEHTOM Py MECTOPOXKJICHHUS, HMEIOIINM
IPOMBIIUICHHYIO HM3BJIEKAEMYIO LIEHHOCTh, SIBJIAIOTCS 30JI0TO, CBUHEL U IIMHK,
HOIMYTHBIM — cepeOpo. ['opHo-reosorudeckue yciaoBust MmectopoxaeHust Kockynyk
MO3BOJIAIOT BECTU €0  OTPabOTKY OTKPBITBIM crocoboM. OtpaboTka 3amacoB
IIPELyCMaTpUBAETCA B TE€UEHUE 6 JIeT.

['opubie paboThl Ha pyaHUKE (100BIYA PYAbl, BEICHUE BCKPBIIIHBIX PabOT U
TPaHCIIOPTUPOBKA BCKPBIIIM B OTBAJI) OCYIIECTBISET Ha JIOTOBOPHOM OCHOBE
NOJPsIIHAS OpPTaHU3aIUsl C UCIOJIb30BAHUEM COOCTBEHHBIX TEXHUYECKUX CPEJICTB
(MammH 1 000pyI0BaHUsI ), MATEPUAIBHBIX U TPYIOBBIX PECYPCOB.

JloObITast pyna aBTOTPAHCIIOPTOM JIOCTAaBJISETCS Ha paccTosHre 81 kM 110
[Tpuo3épckoit oboratutensHo (adbpukun TOO «Ep-Taity mis mepepaboTku
(bIOTAIIMIOHHBIM METO/IOM.
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l Q#;!e Earth

Figl c o

PI/ICHOK 23 - PaCCO}IHI/Ie oT M. Kockynyk no Ilpuo3sepcka

KanuranbHble 3aTpathl 40 Havana JOObIYH MO0 KOHTPAKTY YYTEHBI 10 IPYIIIam
aMOpPTHU3AIlMU COTJIACHO OyXrajaTepCcKOoW BeIOMOCTH OCTATOYHOM CTOMMOCTHU
OCHOBHBIX CPEJICTB U COCTaBJIstOT B ThiC.USD:

» 3nmaHus U cOOpykeHus 658;

* Mamunsl u obopynoBanue 1 920;
= Kommbrotepsl 11;

= [Ipoume 9 558.

Bcero xanuransHbIe 3aTpaThl A0 Hadana 100sr4au 5 147 teic.USD.

ToBapHOU NpOyKIMEN NPEANPUATHS U3 PYAbl MECTOPOXKICHUS «KOCKyayK»
SIBIIIFOTCS CJIEAYIOIINE KOHILIEHTPATHI: 30JI0TOM U3 OKUCJIEHHOW PYAbl, CBUHIIOBBIN
(bI0TaIMOHHBIN KOHIEHTPAT U3 CYJb(PUIHON PYAbl U IIUHKOBBIM (DIIOTAIMOHHBIN
KOHLIEHTpAT U3 CyJIb(PUIHON PYIbI.

AMOPTH3aLIMOHHBIE OTYUCIEHUS PACCUUTAHBI IO MPEACIbHBIM HOpPMam
amoptu3anuu B coorBeTrcTBuu ¢ Hanoroseim Konexkcom PK B pemakunu 2021 roaa.
Pacu€r xanuTanbHBIX 3aTpaT U aMOPTU3AIlMKM HE BKIIIOYAET TOPHOTPAHCIIOPTHOE
o0opy0BaHNE, KOTOPOE MPUHAJICKHUT TMOAPSITHBIM OpTaHU3AIHSIM.

10.2. Pacxoabl Ha IKCIJIYaTALMIO

Crpykrypa MIPOU3BOICTBEHHBIX MOIITHOCTEHN npu paspaboTke
MecTopokaeHus: KOCKyIyK OTKPBITBIM CIIOCOOOM COCTOMT W3 OCHOBHOIO U
BCIIOMOTATENLHOTO TMPOU3BOJCTB, KOTOphIe pabOTalOT MO HEMPEPHIBHOMY THUITY
MPOU3BOJICTBEHHOT'O MPOLECCA BAXTOBBIM METO/IOM.
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[Ipo10KUTENBHOCTD BaXThl 15 THEN, IPOJOJKUTENBHOCTh CMEHBI 12 4acos,
KOJIMYECTBO PaOOYUX CMEH B CYTKH 2.

Jma  pacu€ra mnpepnonsaraéMoOd K  BBIIYCKY TOBAapHOM MNPOAYKIMHU
NPEANPUATHS UCIOJB30BAIMCH KaJeHAAapHbIe TpaduKku BeleHUs TOPHBIX padoT, a
TaKKe€ II0Ka3aTelId M3BJICUYCHUS, PACCUATAHHBIE COTJIACHO MCCIEA0BAHUSAM
IIPEACTABICHHBIM B paszene TexXHOIornuecKkas 4acTb.

B skoHOMMuecKHX pacyéTax MPUHATO (HPaKTHUYECKOE IITATHOE PACIHCAHHE
paOOTHUKOB, KOJIMYECTBO U COCTaB TOPHOTPAHCIOPTHOTO 00OpPYAOBAaHUS
CYILECTBYIOIIET0 PYJAHUKA-aHAJIOTa MECTOPOXKAEHU [[pyKHOE.

Tak kak MecTOpoXKIE€HHWE HAXOAWTCA B HEMOCPEICTBEHHOW OJIM30CTH K
JEHCTBYIOLIEMY TOPHOAOOBIBAIOIIEMY MPEINPUATHIO MeCTOpoxkaeHus JpyxkHoe,
HKCIUTyaTal[MOHHBIE 3aTpaThl MO OTIENbHBIM BHAAM pPaOOT B3SATHl MO aHAJIOTUU
cormacHo uH(opMaiuu mpenocraBieHHoit Oyxrantepueit TOO  «Ep-Taiiy.
VY ienpHbIE DKCILUTyaTallMOHHBIE 3aTpaThl HA MPOU3BOACTBO TOBAPHOW NMPOIYKIIHH
NpuBEICHBI B TabuIe 36.

Tabnuma 36 - Y aenbHbIE SKCIUTyaTallMOHHBIE 3aTpaThl HA MTPOU3BOJCTBO TOBAPHOU

TIPOTYKITAN
Haumenosanue En.usMm. | 3nauenue
1 2 3
oOcmykuBaHUE 000PYNOBAHMS HA PYJHUKE U3 pacdyéTa Ha USD/3 | 0.59
1 Ky0.M ropHOI Macchl '
pacxoJHble MaTepuaibl pyaHHKa Ha 1 KyO.M TOpHOU
MACCLL USD/m3 | 0.01
3apaboTHas riaTa pyJHUKa U3 pacuéTa Ha 1 Ky0.M ropHoit USDAG | 0.12
MAacCChI
aIMHHHCTPATHBHO-YNPABICHIECKHE PACXOBl PYAHUKA | (sgpy 13 | 00
Ha | Ky0.M ropHOI Macchl
ApyTHe pacxoJibl pyHUKA Ha | Ky0.M rOpHOM MacChl USD/m3 | 0.02
BCETO 3aTpaTthl 1 | Ky0.M TOPHBIN MACCHI USD/m3 | 0.57
obcnyxuBanue oobopynoanus Od Ha 1 T pynbl USD/t | 7.48
pacxoanbie MaTepuanbsl OD Ha 1 T pybl USD/t |6.02
3apabotHas miara aisg Od u3 pacuéra Ha 1T py/sl USD/r |0.13
aAMUHUCTPATHUBHO-yIpaBieHuYeckue pacxoasl OD nHa 1t UsD/r 1 0.90
PyAbI
apyrue pacxonsl O® Ha 1T pyasl USD/r |0.16
pacxossl oduca Ha 1T pyabl USD/T | 3.75
aBTOTPAHCIIOPT PYyAbl OT PYJHUKA O OOOraTUTEIbHOU
(habpuku Ha 1T pysl USD/r 1 0.59

B cocraB 3KCIulyaTallMOHHBIX 3aTpaT BXOMAT TAKKE PaCXOlbl IO CTAThIM
KOHTPAKTHBIX 00s3aTENIbCTB HEAPOMOIb30BaTENsA, KOTOPhIE B HACTOsIIEH pabote
HOCAT XapakTep OKCIEPTHBIX MPEINOJIOKEHUH U OyayT YTOYHEHBI IOCIe
3aKJIIOUEHHUS] KOHTPAKTa Ha JOOBIUY:
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* OTyuclIeHHUs] HA MOJrOTOBKY Ka3aXCTAaHCKHX KaJpOB MPOU3BOMASTCS B pa3Mepe
1% ot 3aTpar Ha 100BIYY MOHECEHHbIE HEIPOIOIb30BATEIEM 3a MPEIbITYIIHMA
ro/I.

* B cooTBeTcTBUMM C 3akoHOJaTenbCcTBOM PK 0 Hempax u HeIpomoiab30BaHHUU
CyMMa OTYMCIICHUW B KJIAcCTepHbId (DOHJ Ha HAyYHO-HCCIIENOBATEIbCKUE U
onbITHO-KOHCTpYKTOpCcKue padotel (HUOKP) npoussoasrcs B pasmepe 1% ot
3aTpaT Ha J00BIYY TOHECEHHBIE HEIPOIOJIb30BATENIEM 3a MPEALLIYIIUN TO/I.

» [loanucHo¥ OOHYC OTIayeH B TIOJIHOM 00BEME;

» [Inarexxu 3a MOJB30BaHUE 3€METLHBIMU YYACTKAMH.

10.3. Hasoru u apyrue miatexu

B coorBerctBuM ¢ TpeboBaHusiMu HamoroBoro konekca PecnyOnuku

Kazaxcran (HK PK) yureHs! cienyromue Hajaoru U MIaTeXu:

" Hajor Ha 100bvy mosie3Hbix uckomaembix (HIIIN) paccuuTtan B cooTBETCTBHH
¢ Hanoroseim Koaekcom PK;

=  KOpHOpaTHUBHBIN MOAO0XOIHBIM Haior. B coorBercTBUM co ctaThéit 313 HK PK
HaJI0r000JaraeMblii TOXO IOJIEKUAT 00I0KEHUIO0 HAJIOroM 110 ctaBke 20 %;

" HaJIOT Ha UMYIIECTBO PACCUYUTAH B COOTBETCTBUHM cO cTaThsiMu 519-521 HK PK,
HAJIOTOBOM 0a30i SBISIETCS CpeaHerojioBas 0ajllaHCOBasi CTOMMOCTD 3/IaHUU H
COOPYKEHHM, OMNpeAesn€éHHass MO JaHHBIM OyXraiaTepckoro y4éra, Hajor Ha
MMYILIECTBO BbIIJIaUMBaeTCs 1o ctaBke 1.5% k HasoroBoi 0ase;

" COLMAJIbHBIN HAJOT YYTEH B CEO0ECTOMMOCTHU MPOYKIINH;

" [UlaTa 3a 3arpsA3HEHHE OKpY)KaloIIeW cpeabl (3a pa3MelleHHe OTXOOB
oOoraieHrs U BCKPBIIIHBIX MTOPO) ONpPEAEIICHAa B COOTBETCTBUU ¢ Haorossim
Konexcom PK;

" uIaTa 3a 3MHUCCHIO ompejeneHa B cootsercTsuu ¢ HaorossiM Kogexkcom PK.

10.4 Pac4éT 10X0/1a OT MPOMBIIILJIEHHOM IKCILIyaTAllMH MECTOPOKIeHUs

[Ipon3BoaMMON Ha IPEATPUATUN TOBAPHOU IMPOIYKIIUEHN SIBISAETCS 30JI0TOM,
CBUHIIOBBI M IIMHKOBBIM KOHIIEHTPATHI, TOATOMY B HACTOSIIEM OTYETE OLCHKA
3aImacoB BBITIOJTHEHA HA CTAIUH TOPHO-000TAaTUTEIHLHOTO TIepeea.

[IpoMBIIIIIEHHYO U3BJIEKAEMYIO IIEHHOCTh UMEIOT 30J10TO, CBUHEI], Cepedpo
u 1nuHK. Llensl Ha MeTamiel 000cHOBaHBI B pazjene «KOHbIOHKTYpHBIH 0030p» U
cocTaBiAoT coorBeTcTBeHHO cBuHel 2 302 USD/t; nuuk 3 205 USD/t; 3010TO
3429 USD/tp.ynuus; cepedpo 33,9 USD/tp.yuuus. Bece pacu€rsl npousBeieHbl B
tenre npu kypce 510,6 tenre k USD u npumenena undusius B pazmepe 120% x
pacxojilaM KOMITaHHH.

Ilena Ha KOHLEHTpPAT PACCUUTHIBACTCS MPHU CIEAYIOMUX JOTOBOPHBIX
YCIIOBUSIX:
= CauHen — 95% oT coaepkaHusl CBHHIIA B KOHIIEHTpaTe, TM00 ¢ MUHUMAaIbHBIM
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BBIYETOM 3 (TpH) €AMHULBI HA CYXYI0 METPUYECKYIO TOHHY, (MEHBIIIEE U3 IBYX),
orutaunBaercs no odunuansHoit kotupoBke LME Cash Settlment Ha cBuHen
MeTaJTHYECKUH, yepeHEHHOM onyOrKkoBaHHbIM B Metall Bulletin;

30510T0 — 95% OT OKOHUYATENLHOTO COJIEP)KaHMS 30JI0Ta B KOHILIEHTpATe, JIMOO ¢
MUHUMAJIbHBIM BbIYETOM 1,5 TrpaMmM Ha CyXyl0 METPUYECKYI0 TOHHY,
(orutaunBaeTCs HAaMMEHbIIEe U3 JABYX), 0 KoTupoBke LBMA, ycpeanénHon 3a
KOTHUPOBAJIbHBIN NIEPHO]] U OMyOJIMKOBAaHHBIN B skypHaie "Reuters";

Cepebpo — 95% 0T OKOHYATEIBHOIO COJIEpKaHus cepedpa B KOHIIEHTpaTe, JT100
C MUHUMaIbHBIM BbhlYeTOM S50 rpaMM Ha CyXyld METPUYECKYIO
TOHHY,(OIIaYMBAETCSI HANMEHbBIIIEE U3 ABYX), 110 KOTUpoBKE LBMA,

[uuk — npu coxepkaHuu mMeHee 8% B KOHIIEHTpaTe He orutaunBaercs. [lpu
conepxkanu OoT 8% 10 15% BKIIOYMTEIBHO, 3a BBIYETOM & EIUHMII,
orutayuBaercs B pasmepe 15% oT odurnuanbHOM KOTHpoBKHM Ha JIBM
CashSettlement, na nuak mapku «SpecialHighGrade».

W3 mony4yeHHON CTOMMOCTH OIUIAYE€HHBIX METaJUIOB BBIYUTAETCS CTOMMOCTD
nepepaboTku KoHlleHTpata B pasmepe 238 USD na 1 CMT u cTOoMMOCTH
paduaMpoBaHus 30510Ta ¥ cepedpa S USD u 1.5 USD 3a kax1yro oriaunBaeMyro
TPOMCKYIO YHIIMIO COJIEp KaHMs 30J10Ta U cepedpa B KOHLEHTpATe.

C y4€roM JOEHCTBYIOIIMX JOTOBOPHBIX YCJIOBUM NPOU3BEAEH PACYET LIEH

npoJax KOHIOCHTPATOB, JII BCCX BAPHUAHTOB IIPOMBINIJICHHBIX KOHI[I/IL[I/Iﬁ
PaCCYUTaHbI CJIICAYIOIIUC SKOHOMUYCCKUC I1OKA3aTCIIN:

YUCTBHIA JCHEXKHBIA TOTOK (YHCTas MPUOBUIb — WHBECTHIIMM — OOOpPOTHBIE
cpencTBa + amopTU3alus);

VHTETPAIbHBIN JEHEKHBIN IIOTOK;

YUCTasi COBPEMEHHAas CTOMMOCTb pa3paboTku mectopoxienus (NPV) mpu
Pa3IMYHBIX CTaBKaX JUCKOHTUPOBAHUS;

BHYTpeHHss1 HopMa npuoOsLH (IRR).
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10.5 ®uHaHCOBO-2KOHOMHYECKAS MOIe]Ib
B tabnuie 37 npuBeneHa GpuHaHCOBO-YKOHOMHYECKAsI MOJIENIb OTPAOOTKHM 3a11aCcOB OTKPBITHIM crtocoOoM 110 Top. +200 M.

Ne HaumeHoBaHue mokasaresie hi (1)
ILIIL. Bcero | mHauana 2026 2027 2028 2029
A00bIYM
1 2 3 4 3) 6 7 8
1 3anacel pyzbl B IEJTUKE, THIC.T. 245 113 90 22 20
2 Copep:kaHue B 3amacax:
3 Pb, % 1.80 1.60 1.98 1.85 1.99
4 Zn, % 2.63 2.81 2.54 2.38 2.35
5 Au, /T 0.72 0.69 0.74 0.79 0.76
6 Ag, /T 30.77 28.93 32.12 32.25 33.50
7 KonnyecTBo B 3amacax:
8 Pb, T 4 407 1810 1786 411 400
9 n, T 6 468 3179 2290 527 472
10 Au, xr 177 78 67 17 15
11 Ag, xr 7 555 3 269 2900 714 672
12 ITokazaTenu 1OOBIYU PY/IBI
13 norepu, % 4 4.0 4.0 4.0 4.0
14 pasyboxuBanue, % 14.0 14.0 14.0 14.0 14.0
15 AKCIUTYaTaIMOHHBIN KO3(HUIIMEHT BCKPBIIIH, M>/T 58.63 69.43 54.35 41.22 43.85
16 OOBeM ropHO# Macchl, ThIC. M? 16 153 8 022 6 116 1026 990
17 Bckpelia npu oTKpbITOM 100BIUE, THIC. M 16 067 7982 6 084 1019 982
18 DKCIUTyaTalluOHHBIE 3a1aChbl PYJbI, ThIC. T 274 115 112 25 22
19 ConeprkaHne B OKCIUTyaTallMOHHBIX 3aacax pyabl:
20 Pb, % 1.54 1.38 1.70 1.59 1.55
21 12n,% 0.06 0.06 0.06 0.07 0.07
22 | Au, 1/t 0.49 0.34 0.57 0.68 0.65
23 Ag, /T 26.58 24.88 27.62 27.74 28.81
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KonnuecTBo B 9KCITyaTalluOHHBIX 3amacax pyabl:

25 Pb, T 4231 1584 1905 394 348
26 Zn, T 171 68 71 17 15
27 Au, KT 134 39 64 17 15
28 Ag, xr 7 283 2 860 3092 685 645
29 ITpon3BOANTENLHOCTD 1O 10OBIYE PYBI, THIC. T 274 115 112 25 22
30 [Tokazarenu mepepaObOTKu Ha (IIOTAIIMOHHOW 000TaTUTETHHON

habpuke
31 CBHHIIOBBIN KOHLIEHTpAT
32 W3Bneuenne B KoHIeHTpat: Pb, % 84.5 84.5 84.5 84.5 84.5
33 Au, % 89.5 89.5 89.5 89.5 89.5
34 Ag, % 86.4 86.4 86.4 86.4 86.4
35 Zn, % 75.5 75.5 75.5 75.5 75.5
36 Copepxanne B KoHLleHTpare: Pb, % 27.6 27.6 27.6 27.6 27.6
37 Au, /T 9.3 7.1 9.9 12.4 12.3
38 Ag, T/T 486 510 458 491 523
39 Zn, % 1.0 1.1 0.9 1.0 1.0
40 Brixon konnenTpara, % 4.73 4,22 5.21 4.88 4.76
41 ITpon3BOIUTENBHOCTD 110 KOHIIEHTPATY, THIC. T 13.0 4.9 5.8 1.2 11
42 KonunuecTBo B KOHIIEHTpaTe: Pb, T 3574 1338 1609 333 294
43 Au, KT 120 35 57 15 13
44 | Agxr 6293 2471 2 672 592 558
45 Zn, T 129 51 54 13 11
46 I{ena TOHHBI CBUHIIOBOTO KOHIIEHTpata, USD/T 1821 1404 1694 2091 2093
47 pu OUP>KEBOI LIeHE METAJIJIOB:
48 Pb, USD/T 2 302 2 260 2281 2312 2 354
49 Zn, USD/t 3205 2769 3276 3364 3412
50 Au, USD/yn. 3429 3312 3425 3562 3417
51 | Ag USD/ynw. 33.9 32 33 35 36
52 [Tokazarenu peanusanuu ToBapHOH npoaykuuu, Teic.USD
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53 JOXOJ] OT peasin3allii CBUHIIOBOTO KOHIIEHTpara, Thic.USD 21 449 6 809 9 883 2525 2231
o4 unpmsus no CAPEX, % 10.3 11.6 7.6 10.8 11.0
55 nHsus mo OPEX, % 115 13.0 8.5 12.1 12.3
56 kypc USD/KZT, n.e. 498.6 456.2 469.2 520.2 548.7
o7 ITpounsBocTBeHHBIE pacxoabl Ha equauny B USD :
58 o6cny>VKHBaHI/Ie o0opyIoBaHus HA PyJTHUKE U3 pacuéra Ha | Ky0.m 059 359 3.45 356 357
TOPHOI Macchl
59 pacxoJIHbIe MaTepHaIIbl pyAHNKA Ha | Ky0.M rOpHOW MacChl 0.01 0.09 0.09 0.09 0.09
60 3apaboTHas MaTa pyJHUKa U3 pacyéra Ha | Ky0.M rOopHOI MacChl 0.12 0.75 0.72 0.75 0.75
61 a/IMHHUCTPATHBHO-YNPABICHYECKHE PACXOIBl PYIHUKA Ha 1 0.00 0.01 0.01 0.01 0.01
Ky0.M rOpHOH MaccChl
62 JPYTUE pacxoabl pyaHUKA Ha | Ky0.M rOpHON MacChl 0.02 0.15 0.14 0.15 0.15
63 obcmyxkuBanue obopynoBanus OD Ha 1 T pyasl 0.57 0.49 0.47 0.48 0.49
64 pacxoanbsle Mmatepuansl OD Ha | T pyzasl 7.48 6.37 6.12 6.32 6.34
65 3apaboTHas miara st OD u3 pacuéra Ha 1T pyasl 6.02 5.13 4,93 5.09 5.10
66 aJIMMHHUCTpaTUBHO-yINpaBieHueckue pacxoabl OD Ha 1T pyasl 0.13 0.11 0.10 0.11 0.11
67 napyrue pacxoasl O® Ha 1T pynbl 0.90 0.77 0.74 0.76 0.76
68 pacxozpl TmaBHOTO ouca Ha 1T pyabl 0.16 0.18 0.17 0.18 0.18
69 aBTOTPAHCIOPT PYAbI OT PYAHUKA 0 000raTUTENBbHON (habpuKu 375 424 407 420 421
Ha 1T pynabl
70 pacxo/Ipl O peanu3anuu Ha 1T KOHIIeHTpara
71 MMPOEKTHBIE pabOTHI U APYTHE pacXoabl Ha 1T pybl 0.30 0.34 0.33 0.34 0.34
72 IIpousBoacTBeHHBIE pacxonbl B Thic.USD: 19 952 6 145 5476 5121 3211
73 Pynauk
74 CTOMMOCTH 00CTYKMBAHUS U PEMOHT 000pYAOBaHUS PyIHHUKA 9587 2811 2 730 2431 1615
75 CTOMMOCTb PAaCXOAHBIX MaTEPUAIIOB PYTHUKA 241 71 69 61 41
76 3apa0oTHAas TUIaTa U HAYUCIICHUS PYJHUKA 2011 590 573 510 339
7 aIMUHUCTPATUBHO-YIIPABICHYECKUE PACXO/bl PyIHUKA 18 5 5 5 3
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APYTHE pacXOlbl py/HHIKA 398 117 113 101 67
79 ®rnoranonHas oboratutenbHas padpuka
80 CTOMMOCTH 00CTYXKMBaHUs 000py0BaHUs (HaOpPHKH 157 ol 43 40 22
81 CTOMMOCTbH PACXOJIHBIX MaTepHajoB s (haOpuKu 2 049 668 564 529 287
82 3apa0oTHas TUIaTa U HAYUCIICHUs 110 (hadbpuke 1649 538 454 426 231
83 aIMUHUCTPATUBHO-YITPABIEHYECKUE PACXOIbI 110 (hadpuke 35 11 10 9 5
84 IpyTHe pacxosl mo ¢padbpuke 247 81 68 64 35
85 OO01enpon3BOICTBEHHAS IEATEIHHOCTh
86 pacxoibl rIaBHOTO oduca 125 41 34 32 18
87 aBTOTPAHCIOPT PYABI OT pyJHHUKA 10 000TaTUTEIBHON (adpuKu 1395 455 384 360 196
88 PacxXoIbl MO pean3alli, BKIII0Yasi TPAHCIIOPT KOHIICHTPATOB
89 Hamnoru u otuucnenus, teic.USD 5023 1 368 1316 1258 1081
90 CraBku Hajnora Ha 100614y, %
91 Pb 10.40% 10.40% 10.40% 10.40% 10.40%
92 Zn 10.50% 10.50% 10.50% 10.50% 10.50%
93 Au 7.50% 7.50% 7.50% 7.50% 7.50%
94 Ag 7.50% 7.50% 7.50% 7.50% 7.50%
95 Hamnor na no0sray, Teic. USD 5163 2923 1994 495 451
96 Pb 1 046 425 424 99 98
97 Zn 2 067 924 788 186 169
98 Au 1449 621 552 150 126
99 Ag 601 252 231 60 58
100 [Ipoune Hanoru u otunciaenus, Teic.USD 972 284 261 244 183
101 OTYHCIICHUS B JIUKBUIAITMOHHBIA (POHT 200 61 55 51 32
102 oOyueHHe Ka3aXCTAaHCKUX CIEIHMATUCTOB M 00pa3oBaTEIbHbBIC 200 61 55 51 30

TPaHTHI
103 OTYMCJICHUS HA HAyKy U MHHOBAIIUU 200 61 55 51 32
104 OTUYHCIICHUS Ha COIMATbHO-O)KOHOMHUYECKOE Pa3BUTHE PETHOHA 40 10 10 10 10
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TuIaTa 3a 3arpsisHeHUE OKPYKAFOIIEH CpeJIbl

289 78 76 70 65
106 HaJIOT Ha UMYIIECTBO 40 10 10 10 10
107 JIPYTUe HAIOTH W TUIATEeKU 4 1 1 1 1
108 AMopTH3alMOHHBIE OTUKcIeHus, Thic.USD 5 855 1374 1716 1477 1288
109 [TporeHTHI 10 KpeauTam, MoJy4YeHHbIM B OaHkax, Tbic.USD
110 Bcero BhueToB w3 moxona (MPOW3BOJCTBEHHBIE PAcXoOnbl +
HAJIOTH U OTYUCIICHHS + aMOPTU3aIUs + MPOIEHTHI 110 Kpenutam), | 30 831 8 887 8 507 7 855 5580
ThIC.USD
111 [TpuGbLIb 10 BBIUETa aMmopTH3auu, Tic. USD -3 527 -704 3091 -3 854 -2 061
112 [TpousBoacTBeHHAs] MPUOBLUIB (JOXOMA - BCE BBIYETHI U3 JI0X0]1a), -9.382 2078 1376 5331 .3349
ThIC.USD
113 [TpuOBLTE/YOBITOK ¢ YIETOM BO3MEIICHHUSI HAKOTNIEHHOTO YOBITKA 2078 1376 5331 .3349
3a IATh OpeauecTByomux JeT, Toic. USD
114 HanoroobGnaraemass  mpuOblib ¢ yuyé€TOM  BO3MEIICHUS
1376 1376
HAKOIICHHOTO YObITKa, ThIC.USD
115 CraBKa KOpIOPaTUBHOTO MOJI0OXOTHOTO Hajora, % 5% 5% 5% 5%
116 Hanor na npu6buib, Teic.USD 69 69
117 Hautor Ha cBepxnpu6buib, ThIC.USD
118 [Ipubbie 10  BBIIATBI  OCHOBHOW  CYMMBI  KPEIHMTOB 1210 2078 1307 5331 .3349
(pon3BOACTBEHHAs MPUOBLIB - HAJIOT Ha MPHUOBLIHL), ThIC.USD
119 BrimaTa oCHOBHOW CyMMBI KPEAWTOB, MOJYYEHHBIX B OaHKax,
ThIC.USD
120 Uucras npuObUTh (MTPOM3BOACTBEHHAs MPHUOBLIL - HAJOT Ha
NpUOBLIH - BHIMJIATa OCHOBHOM CyMMBI KPEIUTOB MOJyuyeHHbIX B | 1210 -2078 1307 5331 -3 349
6ankax), Teic.USD
121 Kanuranpasie Bioxenus (nuectuiun), Teic.USD : 5 147 5147
122 3JIaHMsI U COOpYXKEeHHMsI, Tpymmna 1 5540 658 2 353 2 268 130 131
123 MalTuHbI ¥ 000py/0BaHKE, TpyIa 2 5903 1920 1734 1672 288 289
124 KAHLIEJISIPCKUE MAIIMHBI U KOMIBIOTEPHI, rpynna 3 41.3 11 13 13 2 2
125 OCHOBHBIC CPEJICTBA, HE Bomeamue B 1, 2 u 3 rpymisl, rpymnma 4 4113 2 558 677 653 113 113
126 Cmucanune OC, teic.USD :
127 3IaHMS ¥ COOPYXKEeHUs, Tpynmna 1
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128 MalTuHbI ¥ 000py0BaHKE, TpyIa 2
129 KAHLIEJISIPCKUE MAIIMHBI 1 KOMIBIOTEPHI, rpynna 3
130 OCHOBHBIC CPEJICTBA, HE Bomeaue B 1, 2 u 3 rpymisl, rpymnma 4
131 Ocrarouynas croumoctb OC, Teic.USD :
132 3TaHMS M COOPYKEHUs, Tpynmna | 2709 4 480 4149 3 852
133 MaIllMHBI ¥ 000pyAOBaHHeE, TpyIa 2 2 740 3309 2 698 2240
134 KaHIICIAPCKHUE MAIIMHEI 1 KOMITBIOTEPHI, TPyIINa 3
HEP PeL TPV 14 16 11 8
135 OCHOBHBIC CPEJICTBA, HE Bomeaue B 1, 2 u 3 rpymisl, rpymnma 4 2 750 2 892 2 554 2267
136 crienuanbHas rpynmna
137 UucTelid ACHEKHBIA TMOTOK (YUCTasi MPUOBLIL - WHBECTUIIUU + 7066 5147 2704 3023 6 808 -2 061
amopTtu3anus), Teic.USD
138 WHTerpanbHblii qeHeKHBIH MOTOK, Thic.USD: -5 147 -5 851 -2 828 3980 1919
139 Yucrast COBpeMEHHass CTOMMOCTh pa3padOTKU MECTOPOXKICHUS
(NPV) nipu pa3nuuHbIX cTaBKax AMCKOHTHpOBaHwMsI, Thic.USD:
140 npu @=5% 1057
141 pu @=10% 381
142 pu (@=15% -152
143 pu (@=20% -574
144 npu @=25% -907
145 pu (@=30% -1171
146 pu (@=40% -1 545
147 Bayrtpennss nopma npudsuu (IRR), % 13
148 Cpok OKynaeMOCTH MO HHTETPAIBHOMY JIEHE)KHOMY MOTOKY, JIET 2 1 1
149 PenTabennHOCTD, % 30 -23 16 -68 -60
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Pacuér sxoHomMHuueckoit 3hPeKTUBHOCTH pa3pabOTKH BHITIOJIHEH MTPU YCIOBUU UCIOJb30BaHUs COOCTBEHHOIO Kanurasa 6e3
OpUBJICUCHUS OAHKOBCKHX KPEAUTOB, C TEM, YTOObI MOXKHO ObUIO OLIEHWUTh CTaBKY BO3BpaTa Ha BKJIAJbIBAEMbIH B pa3pabOTKy
MECTOPOXKACHUS KaluTal A0 0AaHKOBCKOTO (PMHAHCUPOBAHUS MIPOEKTA.

Kak BumHO u3 Tabmauib 2.12, 10X01 OT peanu3aiy TOBapHOU MPOAYKIMHU 3a Bech nepuo coctapiseT 30.831 mun.USD,
yucras npuosuib 1.210 muau.USD.

JIeHeXHBIM MOTOK 3a BECh MEPUOJ, PACCUUTAHHBIN ¢ yuy€TOM 00BbEMaA KAaNUTAIBHBIX BIOXKEHHUM, ABMXKEHHUS 00OPOTHOTO
KanuTalla ¥ OCTAaTOYHOM CTOMMOCTH OCHOBHBIX (DOHIOB, HA KOHEI] 0TpaboTku coctaBut +7.066 miaH.USD.

CpoK OKynaeMoCTH KaluTaJIbHBIX BIOXKEHHUI COCTaBUT 2 rojia, pU CPOKe 00ECIeUeHHOCTH MECTOPOXKACHHMS 3aacaMu Ha 4
JeT.

[TpoexT siBnsieTcss peHTabeNbHBIM, BHYTPEHHSISI HOpMa PUOBLIH MPenpusaTHs oneHuBaetcs B 13%.
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10.6 AHanu3 YyBCTBUTEIbHOCTH

AHann3 YyBCTBUTEIBHOCTH pPE3YJIbTHUPYIOUIMX TOKa3aTesneld (PUHAHCOBO-
HYKOHOMHYECKON MOJIETN BBINOJHEH IO OLIEHKE YCTOMYMBOCTH BIMSHUS K KOJIE-
OaHHUSAM OCHOBHBIX YKOHOMHUYECKHX MMAapaMETPOB: LEH HA KOHEUYHYIO MPOJIYKIIHIO,
KAaMTAIBHBIX 3aTPAT U SKCILTyaTal[MOHHBIX PACXOJI0B.

YyBCTBUTENBHOCTh (PMHAHCOBO-9KOHOMUYECKOM MOJENN K H3MEHEHUIO
NEPEUNCIECHHBIX (PAKTOPOB OTOOpaKeHA rpauUecKy Ha
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Pucynoxk 24 - Ananu3 4yBCTBUTEILHOCTH

U3 rpaduka BUAHO, YTO MPOEKT JO TOUYKU O€3yOBITOUHOCTU BBIJIEPKHUBAET
CHIDKGHHE I1I€H Ha MeTaulbl, a TaKXe BbBIICPKUBACT  IOBBIIICHHE
IIPOU3BOJACTBEHHBIX pacxonoB. Ilpu craBke guckoHTupoBanus 10% NPV
cocrasiseT 381 Teic.USD.

AHanu3 4yBCTBUTENBHOCTH (PMHAHCOBO-DKOHOMUYECKOW MOJENIN K KoJjieha-
HUSIM OCHOBHBIX SKOHOMUYECKHX NapaMeTpoB B npenenax +£10% moka3siBaeT, 4To
MIPOEKT SIBJISIETCS YCTOMYUBBIM K BO3MOYKHOMY CHUKSHHIO 1I€H HAa METAJLTBI, a TAKKE
K POCTY JKCIUTyaTallMOHHBIX 3aTpaT. Hanbomnee yCTOWYMBBIM MPOEKT SIBISIETCA K
M3MEHEHUIO KalUTaJIbHBIX BIOKCHU.
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