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PEDEPAT

HNuccepranus BbioaHeHa Ha 123 cTp., comepxkut 20 Tab6n., 57 puc., 64
OMOIMOrp. UICTOYHHUKA.

MAJIEEBCKOE MECTOPOXIEHUE,; MAJIEEBCKHUH  PYJIHUK
3BIPIHOBCKOI'O T'OK AO «KA3IUHK»; 3AKJIAJIOYHBIM MACCHUB;
BBIEMKA  3AITACOB PYJT HA KOHTAKTE C 3AKJIAJKOI;
BEIIECTBEHHBINT COCTAB U CTPYKTYPA 3AKJIAJIOYHOI'O MACCHUBA;
TEXHUKA  BE3OINACHOCTM MW  OXPAHA  TPYIA; TEXHUKO-
OKOHOMUWYECKHUE TIOKA3ATEJIM TEXHOJIOTMM BBIEMKU 3AITACOB
PV]I.

AKTYaJIbHOCTh  HCCJAEAOBAHMI -  ONBIT  3aKJaJOYHBIX  pabOT  Ha
TOPHOA00BIBAIOIITUX TPEANPUATUAX MMOKA3bIBAET, YTO, HECMOTPSI HAa aBTOMATH3AIIUIO
rporiecca MPUTOTOBJICHUS 3aKIaJOYHON CMECH, XapaKTEPUCTUKU CHOPMUPOBAHHOTO
3aKJIaJJ0YHOT0 MAacCHBa HE BCETJa COOTBETCTBYIOT HOPMAaTUBHBIM. JlaHHas npobiema
BeChMa aKTyaJlbHa Ha CETOAHSAIIHUM J€Hb JJIA TOA3EMHBIX PYIHHUKOB,
WCIIOIB3YIOMIMX JUISi BHIEMKH 3allacoB PYJl CHCTEMbl Pa3pabOTKU C 3aKIagKOU CO
CIUIOLIHOM BbIEMKOW. HemoctatouHas MPOYHOCTH 3aKJIaJOYHOIO MacCuBa U €ro
paccioeHue MPUBOST K MOBBIIIIEHHOMY Pa3y00KMBaHUIO PYIHON MacChl 3aKJIaIKOH,
YTO HETaTUBHO CKa3bIBAETCS HA Mpoliecce 00OramieHus py/ibl.

Heanb ucciaenoBanmii: pa3paboTka palMOHATBHBIX CXEM BBIEMKHU 3alacoB Py
Ha KOHTaKTe C 3aKJIaJIOYHBIM MAaCCHUBOM, MO3BOJISIONIUX MOBBICUTH MOJHOTY BBIEMKH
MOJIC3HOTO0  MCKOMAeMOTO M CHHM3UTHh pPa3yOOXKHMBAaHHUE PYJbl 3aKJIaJ0YHBIM
MaTepuagoM, MOBBICUTH MPUOBLILHOCTh PabOThl TOPHOAOOBIBAIONINX MPEAPUSTUM
npu obecriedeHur Oe30MacHbIX YCIOBHI paboT.

O0beKkT  wmcciaeq0BaHMi:  TEXHOJOTUsS  (POPMUPOBAHMS  IUIACTUYHBIX
3aKJIaJJOYHBIX MAaCCHBOB U CXEMbl BBIEMKHM PyAbl Ha KOHTaKTE C 3aKJIAIKOW MpHU
pa3pabOTKe pYAHBIX MECTOPOXKIECHUM CHUCTEeMaMHu pPa3pabOTKU ¢  3aKJIaJaKON
BBIPAOOTAaHHOTO MTPOCTPAHCTRA.

Meroa ucc/eI0BAHMMA: KOMIUIEKCHBIM, BKIIOYAIOIIMK  aHadu3 M Hay4dHOE
000011IeHe HAyYHO-TEXHUYECKOW HHGPOpPMAIIMK, aHAJIU3 TEXHHUKO-DKOHOMUUYECKUX
rokaszatesiel padoThl TOPHOJO0OBIBAIONIETO PEANPUITHS, Ja00PATOPHBIC U OIBITHO-
MPOMBINIJIEHHBIE ~ HWCCIAEOBAHUS IO  YCTAHOBJICHHIO  TMPOYHOCTHBIX |
nedOopMalMOHHBIX CBOMCTB 3aKJIaJ0YHOIO0 MAacCHBa, JIaOOpaTOPHbBIE HCCIEIOBAHUS
110 MU3YYEHUIO CTPYKTYPbI U CBOMCTB MaTEPUAIIOB METOJAMH PACTPOBOM AJIEKTPOHHOM
MHKPOCKONIUU C BHEProAMCIEPCUOHHBIM  AHAJIM30M, MAacC-CIEKTPOCKOIUU C
WHIYKTUBHO-CBSI3aHHOM  IUUIa3MOM,  METOJbI ~ MAaTEMaTHUYeCKOW  CTaTUCTHUKH,
AKOHOMHUKO-MATEMAaTHUYECKOE MOJICIIMPOBAHUE, OTMIBITHO-ITPOMBIIIJIEHHYIO TPOBEPKY U
BHEJPEHNE PEKOMEHAAIMI B TPOU3BOACTBO.

ITosry4yeHHbIe pe3yabTAThI:

1) WccnenoBanusi, mpoBEeACHHBIE HA PACTPOBOM 3JIEKTPOHHOM MHKPOCKOIIE,
MOKa3aJIi, YTO BEIIECTBEHHBI COCTaB 3aKJIaJOYHOTO MaccuBa Ha MalleeBCKOM
pyanuke AO «Ka3uuHK» T0BOJBHO HE OJHOPOJICH.

2) Pa3paboranbl Hay4YHO-METOJAMYECKUE OCHOBBI CUCTEMHOI'0 M KOMIUIEKCHOTO
MOAXOJ0B K MPOIECCY OOOCHOBAHMS PAIIMOHAIBHBIX COCTABOB 3aKJIAJOYHBIX CMECeH



U CXEeM 3aKJaJKH IYCTOT, OTpaOOTaHHBIX KaMep B YCJIOBHUSX BBIEMKH DPYJbl Ha
KOHTAaKTE€ ¢ 3aKjJaJ0YyHbIM MaccuBoM. (OOOCHOBaHBI pallMOHAJIBHBIC COCTABBI
3aKJIaJOYHBIX CMeceil I yciaoBud MaieeBCKOro pyaHHKa B YCJIOBUSX BBIEMKH
PYyIIbl HA KOHTAKTE C 3aKJIaJJOYHBIM MaCCHBOM.

3) Pa3zpabGoTraHbl Ha ypOBHE M300PETCHHI OPUTHMHAIBHBIE CXEMBI 3aKJIaI0YHBIX
paboT B MyCTOTax OTPaOOTAaHHBIX KaMep Ha KOHTAKTE€ C PYIHBIM MacCHUBOM,
MpeaycMaTPUBAIOIINE CHUKEHUE CIOMCTOCTH 3aKJIaJJOYHOIO0 MacCHBa M CO3JIaHUE
apPMUPOBAHHOI'O CJIOS 3aKJIaJIKH Ha KOHTAKTE C PYJOM, YTO B KOHEYHOM HTOTE
noBbIaeT PpGEeKTUBHOCTh U 0€30MaCHOCTh TOPHBIX paboT. PazpaboTaHbl crOCOOBI
o0pa3oBaHUsd KOMIIEHCAIIMOHHOTO MPOCTpaHCTBA B TBEpJCIOlIel 3akiagke 0e3
MIPOXOJKU OTPE3HBIX BOCCTAOIINX, YTO JIa€T BOBMOXKHOCTh CHU3UTh TPYIAOEMKOCTh U
CJIOXHOCTD cnoco0a oOpa3oBaHUs KOMITIEHCALIMOHHOTO MIPOCTPAHCTBA.
OKoHOMHYECKUM d3PGEKT OT HCHOJIB30BaHUS TIEHOIIacTa JyIsi 00pa3oBaHUS
OTPE3HOr0 BOCCTAIOLIEr0 B 3aKJIaJIOYHOM MACCHBE B YCIOBUAX MaieeBcKoro
pyaHuKa coctaBisieT 46885,5 ThIC. TEHI€ B TOJI.

4) IlpemnoxkeHbl K TPaKTHUECKOW peanu3anud Ha MajaeeBCKOM pyIHUKE
3bipsiHoBckoro 'OK AO «Ka3uuak» pa3paboTaHHbIE CXEMbl BBIEMKH pyAbl Ha
KOHTAaKTE€ C 3aKJIaJKOM ¢  JIOCTIDKCHHUEM BBICOKUX TEXHUKO-DPKOHOMHUYECKUX
nokaszaTtesed M00buM pyAbl MPU MUHUMAJIBHBIX TOTEPSIX M Pa3yOOKUBAHUU PYIbI
3aKJIaJOYHBIM ~ MaTepHaJioM C yTWIu3aluMed B 3aKIajKy OTXOJIOB TOPHO-
000raTUTEILHOTO TPOU3BOJACTBA. Pa3paboTanbl MeponpusiTus 10 0e30macHOMY
BEJICHUIO MIPOU3BOJICTBEHHBIX TMPOIIECCOB JOOBIYM pPyAbl HAa KOHTaKTe C
3aKJIaJIOYHBIM MAaCCHBOM.

5) OxupaeMblii 3KOHOMHYECKHM 3()PEKT OT MPaKTUYECKOrOo HCIOIb30BaHUS
mpejiaraeMoil cxeMbl OTpabOTKU 3amacoB pya kamep IV ouepenu ¢ BBITYCKOM
OTOUTOM PYyIbI MO PYJHON KOHCOJBIO C (hOPMUPOBAHUEM INIOCKOTO JHUIIA COCTABUT
10035 TBIC. TEHTE B I'OJI.

HoBusna nuccepranum:

- pa3paboTaHbl METOJUYECKHUE TTOJIOKEHHUSI I pa3pabOTKH pAlIMOHAIBHBIX CXEM
BBIEMKH 3allacOB pyJ Ha KOHTaKT€ C 3aKJIaJ0YHbIM MAacCCHBOM, ITO3BOJISIOIIUX
MOBLICUTH TOJTHOTY BBIEMKH IOJIE3HOT'O HMCKOMAEMOI'0 U CHHM3UTh pa3zy00’KHMBaHHE
pyIbl  3aKJQJOYHBIM  MaTepuajgoM,  TMOBBICUTh  MPUOBUIBHOCTH  PabOTHI
TOPHOA00BIBAIOIIUX MPEANPUATHH TTPU 0OecTiedeHNN 0€30MMacHBIX YCIOBUH padoT;

- TIPOBEJICHUM HCCIIEIOBAHUM IO YCTAaHOBJICHHIO BEIIECTBEHHOI'O COCTaBa U
CTPYKTYpPHI 3aKJIaJIOYHOr0 MaccuBa Ha ManeeBckom pyaHuke 3bipsiHOoBckoro I'OK
AO «Ka3muaky;

- Ha qudpakTomeTpe peHTreHoBckoM X’ Pert PRO ycTanoBiIeHO, YTO TJIMHUCTHIC
BKJIIOYEHHUS B COCTaBE OTBAJIBHBIX MECKOB, UCIOJIB3YEMbIX B COCTaBE 3aKJIaJOYHBIX
cMecel B KadecTBe HMHepTHOro 3amojuurens Ha B3K ManeeBckoro pyaHuka,
3aHUMaIoT 45%;

- YCTaHOBJICHBI PAIMOHAIBHBIE COCTABbI 3aKJIAJOYHOW CMECHU [JIsi YCJIOBUU
Maneesckoro pynuuka AO «Kas3muHK»: meMeHT - meMeHT M-400 - 60 xr/m’;
rpaHiUIaK MOJOTHIN, kiace - 0,08 - 120 KF/M3; rpaHuuIak MoJoThIH, kinacc +0,08 -
120 xr/m’; mecku orBanbHbIe + 2,5 - 470 Kr/M°; nerkas bpakmus + 2,5 - 705 KT/M;



yAENBHBINA pacXo] TITMHUCTHIX BKJIIOUYEHUN B OTBAJIBHBIX NecKaxX — 45%; X03nuTheBas
Boza - 460 kr/m’.

Hay4Hasi 3HAYUMOCTb MCCJIEOBAHUIA:

1) [IIpoBemeHbl KOMIUIEKCHBIE TEOPETHYECKHE U  AKCIEPUMEHTAJIbHBIC
WCCJICIOBAHUS 110 YCTAHOBJIEHUIO PAIIMOHAJBHBIX COCTAaBOB 3aKJIAJOYHBIX CMEcE
JUI yCIIOBU MaileeBCKOro pyJIHUKa.

2) Pa3pabotana MeTOAWKA BBISBJICHUS PAIIMOHAIBHBIX CXEM BBIEMKH 3aI1acoB
pyAd Ha KOHTAaKT€ C 3aKJaJOYHBIM MAaCCHUBOM, IIO3BOJISIIONIAS  TOBBICUTH
3 PeKTUBHOCT, M 0€30MacHOCTh TOPHBIX PabOT Ha PYIHUKAX, HCIOJIB3YIOUIUX
CHUCTEMBI Pa3pabOTKU C 3aKJIaJIKOM.

IIpakTHyeckasi 3HAYUUMOCTb UCCJIEIOBAHUI 3aKJI0YAETCS B:

- pa3paboTKe CXeM M TEXHOJIOTMM BBIEMKH 3allacoB pPYyJ Ha KOHTAKTE C
3aKJIaJJOYHBIM MAaCCUBOM IPHU CIUIONTHON BBIEMKE PYbl U MOXKET OBITh UCIIOJIB30BaHO
Ha MOJ3EMHBIX PYIHHUKAX, TPUMEHSIONIUX CUCTEMbI Pa3pab0OTKU C 3aKJIaJIKOM;

- pa3paboTKe METOJUKH OIICHKH BIMSHUS TEXHOJOTHMYECKUX MapaMeTPOB CXEM
BBIEMKH 3aMacoB PY/l Ha KOHTAKTE ¢ 3aKJIaJkoi Ha 3 (HEKTUBHOCTH TOOBIYH PY/IbI;

- pa3paboTKe OpUTHMHAIBHBIX PAlIMOHAIBHBIX CXEM BBIEMKH 3aIlacoB pPyJ Ha
KOHTAKTE C 3aKJIaJIOYHBIM MaCCHUBOM.

Ceenennsi 0 myOMKamMUAX: [0 TEME JUCCEpPTalMd TOAaHO 6 3asBOK Ha
M300peTeHUs U OMyOJIMKOBaHO 11 Hay4HBIX CTaTeH.



BBEJAEHUE

Kak n3BecTHO, cerogHs rOpHO-METAJUTYPru4YecKasi OTpacib JAeT OKOJIO YETBEPTH
MIPOMBIIIEHHON IPOYKIMU CTPaHbl, €€ J0Js B 00111eM 00beMe SKCIIOpTa COCTABIISET
oko1o 20%.

I'maBoro rocynapcrBa u IlpaButensctBoM PK mepen ropHo-meramnypruyeckou
OTpacibl0 CTaBUTCSA 3ajaya oOecreyeHus YJIBOEHUS oO0beMa MPOU3BOJACTBA U
sKCropTa NpoAykiuu otpaciud K 2015 roay, yrioyOneHue nepepabOTKH U CO3/laHUE
0oJiee BBICOKHX MEPEIEIIOB.

OnbIT 3aK1a0YHBIX PAOOT HA TOPHOAOOBIBAOIIUX MPEANPUATUIX MTOKA3HIBACT,
YTO, HECMOTPS HAa aBTOMATHU3ALMIO MPOLECCA MPUTOTOBICHUS 3aKIAJOYHOW CMECH,
XapaKTepUCTUKH  C(HOPMHUPOBAHHOIO  3aKJIaJJOYHOIO  MaccuBa HE  Bcerjaa
COOTBETCTBYIOT HOPMATHBHBIM.

JanHas nmpo6iiema BechbMa akTyalbHa Ha CETOAHSIIHUMA JI€Hb UISl MOJ3EMHBIX
PYIHUKOB, HCIOJB3YIOUIUX JUIsl BBIEMKHM 3allacoB pPYJ CHUCTEMbI pa3pabOTKH C
3aKJIaJKOM CO CIUIOIIHOW BbleMKOW. HemocraTtouHass NpPOYHOCTH 3aKJIaI0YHOTO
MacCHUBa W €ro pPacCiIOCHHE MPUBOAST K MOBBIILIEHHOMY Pa3yOO0XMBAaHHUIO PYAHOU
MacChl 3aKJIaJIKOM, YTO HEraTUBHO CKA3bIBAETCS HA IMpoliecce 00oralieHus: pyabl.

B nHaunbonee ®eCTKUX YCIOBHIX HAXOAUTCS CIOM 3aKJIaIOYHOTO MaccCuBa IO €ro
KOHTaKTy C TMOJE3HbIM MCKOIaeMbIM. B mporiecce BBIEMKM PYIHBIX 3aIacoB
KOHTaKTHBIN CJIOM BBIAEPKMBAET MAaKCHUMaJlbHbI€ HATPY3KH OT B3pBIBOB, a MPU €TO
OOHa)KEHUU Ha TIOBEPXHOCTHBIA CJION JIEWCTBYET Harpy3ka OT TOPHOIrO JABJICHUS U
NABJICHUS. CO CTOPOHBI 3aKJaJO4YHOr0 MaccuBa. Bo3nelicTBUE B3pBIBHBIX BOJIH
MPOSBIIAETCS B ATUX YCJIOBUSX B BUJE BBHIBAJIOB U OOpYIIEHUN OETOHHOW 3aKiaJKH,
YTO BBI3BIBACT MPOOJIEMBI TMPU OOOTAIICHUU PYAbl U YBEIUYCHHUE COJCPKAHUS
BpPEIHBIX MPUMECEHN B PyJi€, @ TAKKE MPUBOJUT K MOBBIIIEHHOW OMAaCHOCTH TOPHBIX
paboT.

[TapameTpbl TEXHOJIOTUUECKUX CXEM BBIEMKH 3alacoB PyAbl Ha KOHTAKTE C
3aKJIaIOYHBIM MAacCCHUBOM JIOCTATOYHO MOAPOOHO HM3YyYEHBbI, OJHAKO DS BOIPOCOB,
CBSI3aHHBIX C (POPMHUPOBAHMEM MPOUYHBIX M TUIACTHYHBIX 3aKJIaJ0YHBIX MAcCCHBOB H
TEXHOJIOTMEN BBIEMKHM 3allacOB Py Ha KOHTAKTE€ C 3aKJIAJKOM HE JOCTaTOYHO
M3YYEHBI, YTO MOATBEPAKIAAET AKTYaJIbHOCTh TEMBI HCCIIEIOBAHUI AUCCEPTALIUH.

Hayunast HoBU3HA paOOThI 3aKII0YAETCS B CIACAYIOLIEM

- pa3paboTaHbl METOIUYECKHE MOJIOKEHUS ISl pa3pabOoTKU palMOHAIbHBIX CXEM
BBIEMKM 3aIllaCOB pyJ Ha KOHTAaKT€ C 3aKJIaJ04YHbIM MAacCHUBOM, ITO3BOJIIOLIUX
MOBBICUTh TOJHOTY BBIEMKH TMOJIE3HOI'O HCKOIMAEMOI0 M CHU3UTh Pa3yOoXKMBaHUE
pyIbl  3aKJQJOYHBIM  MaTepuajgoM,  TMOBBICUTh  MPUOBUIBHOCTH  PaOOTHI
rOpHOI00BIBAIOIIMX MPEANPUATHN MTPU 00ecTieueHnn O€30NacHBIX YCIOBUN padoT;

- MPOBEJCHUM HCCIEIOBAHHMI IO YCTAaHOBJIEHUIO BEIIECTBEHHOIO COCTaBa H
CTPYKTYpPBI 3aKJIaJIOYHOr0 MaccuBa Ha ManeeBckoMm pyaHuke 3bipsiHoBckoro I'OK
AO «Ka3muaky;

- Ha nudpaxTomeTpe peHtreHoBckoM X’ Pert PRO ycTaHoBieHO, YTO IIIMHUCTHIE
BKJIIOYEHHUS B COCTAaBE OTBAJIBHBIX IIECKOB, UCIOJIb3YyEMBIX B COCTaBE 3aKJIaJOYHBIX
cMecel B KadecTBe HMHepTHOro 3amojuurens Ha bB3K ManeeBckoro pyaHuka,
3aHUMaIoT 45%;



- YCTaHOBJEHBI palMOHAIbHBIE COCTaBbl 3aKJIAIOYHOM CMECH JJIsl YCIIOBUM
Maneesckoro pynunka AO «Ka3muHK»: HeMeHT - meMeHT M-400 - 60 xr/m’;
rpaHiUIaK MOJOTHIHN, kiace - 0,08 - 120 KF/M3; rpaHuuIak MoJoThIH, kiaacc +0,08 -
120 xr/m’; mecku orBanbHbe + 2,5 - 470 Kr/M°; nerkas bpakmus + 2,5 - 705 KT/M;
yIEeTbHBIN pacXo/1 IIIMHUCTBIX BKIIOYEHHUH B OTBAIBHBIX Meckax — 45%; X03MUTheBas
BOzIa - 460 Kr/M.

B nactosimee Bpemss B Bocrounom Kazaxctane otTpaboTky Oorarbix
MECTOPOXKICHHUM MOJE3HBIX UCKOMAEMBIX C 3aKJIaIKOW BHIPAOOTAHHOTO MPOCTPAHCTBRA
OCYLIECTBIISIIOT KPyIHbIE TOPHOAOOBIBaIOlME KOMIaHuUW, Takue kak TOO
«Kopnopanus «Kazaxmbic» 1 TOO «Ka3muHk».

Ha Tummuckom pyanuke Puppepckoro I'OK TOO «Ka3uuHk» Jjs BBIEMKH
3a1acoB py/ NPUMEHSIOT MOJIPTaXXHO-KaMEPHBIE CUCTEMbI Pa3pabO0TKH C 3aKJIaJIKOU U
MPUMEHEHUEM CaMOXOJHOTO oOopynoBanus. Jlo mocieaHero BpeMeHU OCTPO CTOSLI
BOIIPOC O MPUOCTAHOBKE PabOThI pyAHHKA.

Ha Punnep-CoxonsHoMm pyanuke Punnepckoro I'OK TOO «Ka3zumHk» miid
BBIEMKHM 3allacoB pyJ MPUMEHSAIOT TakXKe TMOAITAXKHO-KAMEpPHBbIE CHUCTEMBI
pa3paboTKK € 3aKJIAJIKOW U MPUMEHEHHEM IEePEHOCHOro 00opynoBaHusi. B cBs3m ¢
HEOOXOJIUMOCThIO BBIMIOJHEHHUSI MOCTaBIECHHON PYKOBOJCTBOM KOMIIAHUM 3ajadyeit
yIIBOCHUS MPOU3BOJCTBEHHON MOIIHOCTU PYJHUKA U JOCTUKEHUS TOJI0BOM JH0OBIUU
pynbt 4000 ThIC. T, MJIAHUPYETCS B JaJIbHEHIIIEM HCIOJIb30BAaHHE MaJIorabapuTHOTO
CaMOXOJIHOT'0 000PYI0BAHHUS.

BrieMky 3amacoB pyJl Ha KOHTakTe C 3aKJaJOYHbIM MacCHUBOM Ha MaieeBckoM
pynnuke 3pipssHoBckoro 'OK TOO «Ka3uuHk» Tpou3BOIAT NOAATAXKHO-KaMEPHBIMU
cucTeMaMu pa3pabOTKU € 3aKIaJKOW W MPUMEHEHHEM MOOWJIBHOIO JU3EIbHOTO
CaMOXOJIHOTO  OOOpYAOBaHUS W  JU3ENb-TpoJuleiiBo30B.  [Ipou3BoacTBEeHHas
MOIIHOCT, ManeeBckoro pyaHuka B 2250 Teic. T B roj Oyner NOAIEpPKUBATHCA
opueHTHpOBOYHO A0 2017 roxa.

OcHoBHBIE 00BEMBI JOOBIYM PYIbl, H3BJIEKAEMbIE B YCIOBUAX KOHTAKTa C
3aknagouHbiM MaccuBoM, B TOO «Kopnopanusa «KazaxmpIC» NpOU3BOAAT Ha
OpnoBckoM U ApTEMbEBCKOM pyIHUKaX. BbleMKy 3amacoB pyl Ha JIaHHBIX
TOPHOJOOBIBAIOIIMX — MPEANPUATUSAX  MPOU3BOASAT  CIOEBBIMH M TMOAITAXKHO-
KaMEpHBIMU CHUCTEMaMHU pa3pabOTKU C 3aKIAJKOW U NPUMEHEHHEM CaMOXOJHOIO
00opy1I0BaHMUS.

B cBsi3u ¢ yBennueHreM mpou3BOACTBEHHON MOImHOCTH Cy3/1alIbCKOr0 pyIHUKA
OUK «Anem» kommnanuu «Cesepctaiib» ¢ 300 g0 500-600 ThIC. T B TO ¥ IEPEXOI0M
TOPHBIX padOT Ha MIYOOKME TOPU30HTHI MIIAHUPYETCS HMCIOJIb30BaTh NMPU BBIEMKE
3aMacoB pyA MOJATaXKHO-KaMEpHbIE CHUCTEMbl pa3pabOTKHM € 3aKIagKod u
MPUMEHEHUEM CaMOXOIHOT0 00opyAoBaHUs. B HacTosiee BpeMs peuiaeTcsi BOIpoc
O CTPOUTEIBCTBE TIOJ3EMHOTO WM TMOBEPXHOCTHOTO OETOHO-3aKJIaJJOYHOIO
KOMILJIEKCA.

B coorBercTtBUM ¢ mpoekToM «Pa3Beaka riayOOKMX TOPU30HTOB U OTOOD
MIPOMBIIJIEHHON TEeXHOJIOru4eckoil mpoodsl mectopoxkiaenus CekucoBckoe» JTOO
«lopaopyanoe mnpennpusarue «CekucoBckoe» Kommanuu «Hambledon mining
company Limited» npu mnepexoje Ha NOI3EMHYIO0 OTPaOOTKY MECTOPOKICHUS
IUTAHUPYETCS B NPENOXPAHUTEIBHOM Leluke pycia peku CeKHcoBKa BBIEMKY



3aMmacoB pyJ OCYIIECTBISATh CHCTEMaMU pa3pabOTKU € 3aKJIAJKOM WM BO3BECTU
MPEeIOXPAHUTEIBHYIO 3AIUTHYIO OETOHHYIO KOPKY.

B Hacrosimee Bpemsi mpH BCEBO3pacTAaIOIUX OO0BbEMax JOOBIYM TIOJE3HBIX
MCKOIAEMBbIX U3 HEApP UX MOTEepU U pa3yOO0KMBAHHE HE CHMIKAIOTCS, a B OTIEIbHBIX
ciydasx Bo3pacTaioT. Hambosiee mepcreKTUBHBIM HaIpaBICHUEM, C TOYKH 3pPEHUS
COKpAILIEHUs MOTEPh U Pa3yO0KMBaAHMUS, SIBJSETCS IPUMEHEHUE CUCTEM pa3pabOTKH €
3aKJIaJIKOW BRIPAOOTaHHOIO MpocTpaHcTBa. [Ipu nmpuMeHeHuu cucteM pa3paboTKu ¢
3aKJIAaIKOW CymMMapHas BEeJIMYMHA MOTepb U Pa3yO0KUBaHUS PYIbl COCTaBsAeT 3-
10%. Opnako mpu cucTeMax pa3padOTKM C 3aKJIaKod Npu OTOOMKE pyabl
3aKJIaI0YHBIA MAaCCUB MOXKET OBITh MOBPEXKICH B pe3yJIbTaTe B3phIBAHUS CKBAXKHH.

Ha wmHorux pyaHukax pa3yOoKMBaHUE PYIbl  3aKIaJ0YHBIM MaTepuajoM
MPUBOJUT K PE3KOMY YXYALICHUIO U3BJICUEHHUS] METAJJIOB MpU oOoraimieHuu (morepu
py OO0OTAIlEHNHU TOYTH PaBHBI pa3yO0KMBaHUIO Mpu 100bIye). MHoraa ymepb ot
CHI)KCHHSI W3BJEYECHHUS NpH OOOralleHMH Hu3-3a pPa3yOO0XUBaHUSA 3aKJIaJ0YHBIM
MaTepHalioM MOXKET 3HAUUTEJIbHO MPEBBIIIATH BCIO CYMMY 3aTpaT Ha 3aKJIaJIKy.

OTtbolika 3amacoB pyAbl Ha KOHTaKTe C 3aKJIaJOYHBIM MAacCCHUBOM SBISIETCS
BKHOM TEXHOJOTMYECKON omepalnuel MNpu CIUIOMIHBIX CHUCTeMax pa3paboTKu ¢
3aKJIaJIKOM.

[Ipaktuka pa3pabOTKU MECTOPOXKIECHUN pa3padaThIBAEMbIX CHUCTEMaMH C
3aKJIaJIKOM, TIOKA3bIBAET, YTO MO BO3JEHCTBUEM TMHAMHUYECKUX HArPY30K B MAaCCUBE
3aKIaKM  O0pa3yloTcs TpPEIIMHbI, MPOUCXOJUT pPa3pyUIEHUE HCKYCCTBEHHOI'O
MaccuBa M pa3yOOKMBaHWE OTOMTON  pyAbl 3aKJIaJOYHBIM  MaTepUAJIOM.
Pazy0oxxuBaHue MOXKET JOCTUYD 3HAUUTENbHBIX BeauuuH - 10-15%. Pa3zyboxuBanue
PYIbI 3aKJIaJIKOW, B 0COOEHHOCTH TBEPJICIONICH, PE3KO CHIKAET U3BJICUCHUE MeTaslia
pu GJIOTAUU U TPUHOCUT OLLYTUMBIN yiiepO npeAanpusThio.

B nuccepramuu  OpojoSKEHbI M YIUIYOJIGHBI — MCCIIEIOBATENbCKHE U
HKCIIEPUMEHTATBHO-UCCIE0BATEIbCKUE PAOOThI, BHIMOJHEHHbIE Ha JIa0OpaTOPHOM
obopynoBanuu jadoparopun unxkeHepHoro npoduias BKITY um. JI. Cepuxbaena
«IPTETAC».

Hcxons U3 BBIIEU3NI0XKEHHOTO, IENbI0 HCCIEIOBAaHUMN SBIsieTCsl pa3paboTka
palMOHAJIHBIX CXEM BBIEMKH 3allacoB PYJ HAa KOHTAKTE C 3aKJIaJI0YHBIM MAaCCHUBOM,
MO3BOJISIIOLIUX TMOBBICUTh TMOJHOTY BBIEMKH IIOJIE3HOTO HCKOIMAEMOI0 W CHHU3UTH
pa3yOOXKMBaHUE PYIbl 3aKJIAaJOYHBIM MaTEpHaOM,  IOBBICUTH NPUOBUILHOCTD
paboThl TOPHOIOOBIBAIOIINX NPEANPUATUN MpU oOecrieueHrH Oe30MacHbIX YCIOBHIMA
paboT.

B kavectBe 0OBEKTa wHcCClieOBaHUN BbIOpaHa TEXHOJOTUS (HOPMHUPOBAHUS
IUTACTUYHBIX 3aKJIaJ0YHBIX MAacCMBOB M CXEMbl BBIEMKH pyJbl Ha KOHTaKTE C
3aKJIAKOW TMpHU pa3pabOTKe PYIHBIX MECTOPOXKICHUN cUCTeMaMu pa3paboTKU ¢
3aKJIaIKOM BBIPAOOTAHHOTO MPOCTPAHCTBA.

[Ipenmer wuccneqoBaHUl — NPOYHOCTHBIE, YIPYyrue U JAePopMallOHHBIE
CBOMCTBa 3aKJaJOYHOr0 MaccuBa Ha MaineeBckoM pyaHuke 3pipsHoBckoro I'OK
TOO «Ka3uuHk».

3ajaun UcciIe10BaHNMN:

1) UccnenoBaTh CTPYKTYpY M BEIIECTBEHHBIN COCTAaB 3akjaJku Ha ManeeBCKoM
pyanuke 3pipsiHoBcKoro 'OKa AO «Ka3znuHk».



2) O6ocHOBaTh pallMOHAJIbHBIE COCTaBbl 3aKJIAJIOYHBIX CMECEl B YCIIOBHIX
BBIEMKH PYy/Abl Ha KOHTAKTE C 3aKJaJOYHBIM MacCHUBOM B YCJIOBHSX MaieeBCKOro
pyIHUKA.

3) Pazpaborath MeTOOUMKY M OOOCHOBaTh KpPUTEpUU BBHIOOpa pallMOHAIbHBIX
CXEM BBIEMKHM PYJIbl HA KOHTAKTE C 3aKJIQJIKOM C y4eTOM BO3JIEUCTBHUS TOPHBIX pabOT
Ha OKPY>KaloIIyIO Cpey.

4) VYCoBepIIEHCTBOBAaTh CYIIECTBYIOIIME TEXHOJOTHU BBIEMKH PYIbl Ha
KOHTaKT€ C 3aKJIagKoM ¢  JOCTIDKCHHEM BBICOKMX TEXHHKO-3KOHOMHUYECKHX
rokaszaTtesed Mo0buM pyAbl IPH MUHUMAJIBHBIX TMOTEPSIX M Pa3yOOKUBAHUU PYIbI
3aKJIaJOYHBIM  MaTepHaJioM C yTWIM3alMed B 3aKIajKy OTXOJIOB TOPHO-
000raTUTEILHOTO TMPOU3BOJICTBA, pa3paboTaTh PEKOMEHIAIMU M TMPEJI0KECHUS T10
MOBBIICHUIO 3P(HEKTUBHOCTH BHIEMKH 3aM1acoB Py Ha KOHTAKTE C 3aKJIaKOM.

5) IlpoBectn OlLIGHKY 53KOHOMHUYECKOW 3P(PEKTUBHOCTH UM  YCTaHOBUTH
paloHagbHbIE 00JIACTH TPUMEHEHHUs] PEKOMEHIYEMbBIX TEXHOJIOTHMH 3aKJIaJOYHBIX
paboT.

Hayunbie mosioxeHust, BBIHOCUMbIC Ha 3aIUTY:

- ¢hopMuUpOBaHUE IUIACTUYHBIX 3aKJIAJOYHBIX MAaCCHUBOB C YIPOYHEHHBIM CIIOEM
M0 €ro KOHTaKTy C TOJIE3HBIM MCKOMaeMbiM M pa3padOTKa palMOHAIBHBIX CXEM
BBIEMKH PYJbl Ha KOHTaKT€ C 3aKJIaJKOW IO3BOJISIIOT CYIIECTBEHHO IOBBICUTH
3 PEeKTUBHOCT, M 0E€30MaCHOCTh TOPHBIX PadOT MPU BHIEMKE 3alacoB pyJ Ha
KOHTAKTE C 3aKJIaJIKOM;

- Haubojiee palMOHAJIBHBIE COCTAaBbl 3aKJIaJIOYHOM CMECH ISl YCJIOBUU
Maneesckoro pynunka AO «Ka3muHK»: meMeHT - meMeHT M-400 - 60 xr/m’;
rpaHuuIak MOJOTHIN, ki1ace - 0,08 - 120 KF/M3; rpaHuuIak MOJOThIHM, kiaacc +0,08 -
120 kr/m’; mecku orBanbHbIe + 2,5 - 470 Kr/M°; nerkas bpakmus + 2,5 - 705 KT/M;
yIEIbHBIA pacXo TIMHUCTHIX BKIIOUEHUH B OTBAIBHBIX MeckaxX — 45%; X03MUTheBast
Boja - 460 KF/M3;

- HaumOoJiee palMOHAIBHOM TEXHOJOTHEH 00pa30oBaHUS KOMIIEHCAIIMOHHOTO
MPOCTPAHCTBA TIPU BBIEMKE 3alacoB pyJ Ha KOHTAaKTe C 3aKJIaJIKOW sIBIsSETCS
MCIIOJIb30BaHUE TIEHOTUIACTA TP 3aMOJHEHUH TyCTOT BHIPAOOTAHHOTO MPOCTPAHCTBA
3aKJIaJIOYHON CMECHIO.



3AKJIIOYEHUE

Juccepranus  COAEPKUT HOBBIE HAy4HO OOOCHOBaHHbIE  pPE3yJbTAThI,
MCIIOJIb30BaHUE KOTOPBIX 00ECMEeYUBAET pelIeHUE KPYMHOW MPUKIIATHON MPOoOiIeMbl
pa3paboTKu pecypcocOeperaroiieil TEXHOJIOTUN BBIEMKH 3allacoB PyJl Ha KOHTAKTE C
3aKJIaI0OYHBIM MAacCCHUBOM, KOTOpas BHOCUT CYIIECTBEHHBIM BKJIaJ B TEOPUIO HU
MPAKTUKY pa3pabOTKHU PYAHBIX MECTOPOKICHUMA.

OcHOBHBIE Hay4dHbIE PE3yJbTaThbl, MPAKTHUYECKHE BBIBOABI M PEKOMEHIALINH,
MOJIYYCHHbIE TMPHU BHIIOJHEHUH KOMIUIEKCA TEOPETUYECKUX U HKCIIEPUMEHTAIbHBIX
MCCIIEIOBAHUM, 3aKIIFOUYAOTCS B CIEAYIOIIEM:

1) UccnenoBanusi, nmpoBeAeHHBIE Ha PACTPOBOM 3IIEKTPOHHOM MHKPOCKOIIE,
MIOKa3aJi, YTO BEIIECTBEHHBIH COCTaB 3aKJIaJOYHOIO0 MaccuBa Ha MajleeBCKOM
pyaauke AO «Ka3muHk» JOBOJIBHO HE OJHOPOJIEH. B pesynbTaTe mabopaTOpHBIX
uccinenoBanuii Ha audpaktomeTpe peHtreHoBckoM X’Pert PRO ycranoBieHo, 4TO
TJIMHUCTBIE BKJIOUEHHUS B COCTAaBE OTBAJbHBIX IMECKOB, MCIOJIB3YEMBIX B COCTaBe
3aKJaJOYHBIX CMECEl B KadecTBe MHEPTHOro 3amoiHutens Ha b3K MaineeBckoro
pyIHHKA, 3aHUMAIOT 45%.

2) Pa3paboTaHbl Hay4YHO-METOJIMYECKHE OCHOBBI CUCTEMHOTO M KOMILIEKCHOTO
MOJIXOJIOB K Ipolieccy 00OCHOBaHUS PAIMOHAIBHBIX COCTABOB 3aKJIAJOYHBIX CMecen
U CXEM 3aKJIAJKU IMYCTOT OTpabOTaHHBIX KaMep B YCIOBHUSX BBIEMKU pPYJbl Ha
KOHTAaKT€ C 3aKJIaJ0YHbIM MaCCHUBOM.

OO60CHOBaHbI palMOHAJbHBIE COCTaBbl 3aKJIAJOYHBIX CMeCeW sl YCIOBUMU
MarneeBCKOro pynHHKa B YCIOBHMSIX BBIEMKH DPYJbl Ha KOHTAKTE C 3aKJIaJIOYHBIM
MacCHBOM: IIeMeHT - nemeHT M-400 - 60 KF/M3; rpaHIUIaK MOJIOTHIN, kiace - 0,08 -
120 KF/M3; rpaHuUIak MOJOTHIN, kiacc +0,08 - 120 KF/M3; MECKHU OTBajbHbBIC + 2,5 -
470 xr/m’; nmerkas ¢pakups + 2,5 - 705 Kr/M’; ymeNbHBIA Pacxoj TIMHHCTHIX
BKJIFOUCHHI B OTBAJIbHBIX MecKax — 45%; X0o3MuTheBast Boja - 460 Kr/m’.

3) Pa3paboranbl Ha ypOoBHE M300PETEHHI OpPUTMHAIBHBIE CXEMbl 3aKJIAJOYHBIX
paboT B mycToTax OTpaOOTaHHBIX KaMep Ha KOHTAKTE C PYIHBIM MacCUBOM,
MIPEAYCMATPUBAIOIINE CHUKEHHUE CIIOMCTOCTH 3aKJIaJOYHOIO MacCHBa U CO3/IaHHE
apMHUPOBAHHOIO CJIOS 3aKJIaJKH Ha KOHTaKT€ C PYAO, YTO B KOHEYHOM HTOTe
noBbIIAET 3P (HEKTUBHOCTH U O€30MACHOCTb TOPHBIX PadoOT.

Pa3zpaboTansl crocoObl 00pa3oBaHHS KOMIIEHCAIIMOHHOTO MPOCTPAHCTBA B
TBepACIoOUIel 3akiagke ©0e3 MPOXOJKH OTPE3HBIX BOCCTAIOUIUX, YTO JaeT
BO3MOXHOCTh CHHU3HUTh TPYIAOEMKOCTh W CIOXHOCTh crocoba oOpa3oBaHUs
KOMITEHCAIIMOHHOTO TPOCTPAHCTBA.

OKoHOMUYECKUNA 3(PPEKT OT HCMONB30BaHUA MEHOoIIacTa isi oOpa3oBaHUs
OTPE3HOT0 BOCCTAIOIIETO B 3aKJIaJOYHOM MAacCHMBE B YCIOBUAX MalleeBCKOro
pyaHuKa cocrabisieT 46885,5 ThIC. TEHI€ B TOJI.

4) IlpennoxkeHbl K MPaKTUYECKOW peanu3aluu Ha ManeeBcKoM pyJIHUKE
3bipsiHoBckoro 'OK AO «Kasuunk» pa3paboTaHHbIE CXEMbl BBIEMKH pYyAbl Ha
KOHTaKT€ C 3aKJIaJKoO ¢  JOCTH)KEHHMEM BBICOKHUX TEXHUKO-2KOHOMHYECKHUX
nokasarenieil JoObIYM pyAbl MPU MUHUMAJbHBIX MOTEPAX U PazyOOKMBAHUM PYIbI
3aKJAJOYHBIM MaTEpPUAJIOM C yTWIM3alMed B 3aKIagKy OTXOIOB TOPHO-
000raTUTENbHOTO MpOU3BOACTBA. Pa3paboTaHbl MeponpusitTus M0 0e30MacHOMY



BEJICHUIO MIPOU3BOJICTBEHHBIX IMPOILIECCOB JIOOBIYM pPYIbl HAa KOHTAKTE C
3aKJIaJIOYHBIM MAaCCHBOM.

5) OxupgaeMblii SKOHOMHYECKUH 3(PPEKT OT MPaKTHUECKOTO HCIOJIb30BaHUS
npeajiaraeMoil cxembl OTpaOOTKHM 3amacoB pyd kamep [V odepean ¢ BbITyCKOM
OTOUTOM pyabI MO/ PYAHON KOHCOJIBbIO ¢ (POPMHUPOBAHUEM IIJIOCKOTO JHUINA COCTABUT
10035 TBIC. TEHTE B I'OJI.

[locTaBneHHble B JUCCEpPTAIlMM 3aJladyd MCCIEJOBAaHUI YCHENIHO pEUIEHBI,
paspaboTaHa pecypcocOeperaroiias TeXHOJIOTUSI BBIEMKH 3alacoB PYJl Ha KOHTAKTE C
3aKJIaI0YHBIM MAaCCHBOM.

PexoMeHiaiuu 1Mo KOHKPETHOMY HCIIOJIb30BAHMIO PE3YNIBTATOB HCCIIEIOBAHUM
BHeJlpeHbl Ha MaisieeBckoM pyaHuke 3bipstHOBCKOTO ['OK AO «Ka3iuHk».

TexXHUKO-73KOHOMUYECKHE MOKA3aTeNH, paCCUUTaHHbIE B JAMCCEPTALUU, TOBOPST
O JIOCTaTOYHO BBICOKOM 3()PEKTUBHOCTU TMPEAJIOKEHHOW TEXHOJOTUU BBIEMKHU
3a1acoB Pyl Ha KOHTAKTe C 3aK1aJI0YHBIM MaCCHUBOM.

Hayunblii ypoBeHb BBINOJIHEHHOW pabOThl B CpaBHEHUM C JIYYIIUMH
JOCTH)KEHUSMU B TAHHOW 00JIACTH JOCTATOYHO BBICOK.
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