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OBILIAA XAPAKTEPUCTUKA PABOTHBI

AKTyaJbHOCTHh PaldoThl. 3a NPOLIEAIINE TPU JECATUIIETHUS AKTHBHOE
OCBOGHHE NPUPOJIHBIX OOTraTCTB MPHUBEIO K MCUYEPIAHUIO JIETKOJOCTYITHBIX
MUHEPAJIBHBIX ~ PECYpcOB ¢  ONarompuATHBIMH  YCIOBUSIMH  JTOOBIYH.
CoBpeMEeHHbIE peaiuy, BKIIOYAIONIME YBEJIWYEHUE TIIyOMHBI pa3padOTKH,
YCJIOXKHEHUE TEXHHUYECKUX MapamMeTpOB, YMEHBIICHHE KOHLIEHTPAUUU LEHHBIX
AJIEMEHTOB U YXKECTOUYCHHE MPHUPOJOOXPAHHBIX HOPM, TpPeOyIOT MOHCKa
MHHOBALIMOHHBIX CIOCO00B 3(PPEKTUBHOTO OCBOEHUS 3aJIE€KEH.

B coBpeMeHHOM Mupe (DyHKIHOHHPYET CBBIIIE 2 ThIC. OOBEKTOB, TE
OPUMEHSAETCS CMELIaHHAsi TEXHOJIOTHs J0ObIuM, coueTarouiass OTKPBITHIA U
IOJI3EMHBII CIIOCOOBI. 3a MOCIEIHUE MOATOPA JECATHIETUS KOJIUYECTBO TAKUX
IPOU3BOACTBEHHBIX IUIOHIAJIOK YBEIUYMUIIOCH BIBOE, YTO OOYCIIOBJIEHO
JOCTUKEHUEM KPUTHUECKHUX IIIyOMH B Kapbepax U HEOOXOAMMOCTBIO OCBOEHUS
HIKEJEKAIUX TOPU30HTOB UCKIOYUTENBHO MOA3EMHBIM METOJIOM.

B Keipreizctane 00JbIIMHCTBO PYJHBIX MECTOPOKIECHUN PACHOI0KEHBI B
CJIOKHBIX TOPHO-TE€OJIOTHYECKUX YCIOBHUSX M COCTOSIT U3 OTACNIBHBIX PYAHBIX
Ten (TrHe3) HEOOJIBIINX Pa3MEpOB, CIOXHOW (opMbl, pa3dpocaHbl MO Bcel
IJIOIIAA U OTIMYAIOTCS KpailHE HEBBIAEPKAHHBIMU 3JIEMEHTAMH 3aJleraHusl.
I[Ipy »STOM MHOrMe U3 HHUX OTpadaTbiBalOTCA M OyIyT OTpabOTaHbI
KOMOMHHMPOBAHHBIM CIIOCOOOM.

Bmecre ¢ Tem, mpu KOMOMHUPOBAHHOW OTPaOOTKE MECTOPOKICHUH B
OCHOBaHMM M OopTax KapbepoB, OCTAIOTCS 3amackl pyAbl, KOTOpPbIE
oTpabaThiBaTh OTKPBITBIM CIIOCOOOM He peHTadenbHo. OTpaboTKy TaKuX
PYJHBIX YYAaCTKOB BEAYT MOA3EMHBIM UM OTKPBITO-TIOA3EMHBIM CIIOCOOaMH.

M3yueHne HayyHbIX MaTEpPHAIIOB JEMOHCTPUPYET OTCYTCTBHUE EIWHOU
TEPMHUHOJIOTHH U1 MUHEPAJIbHBIX PECYpPCOB, PACIOJOKEHHBIX 3a IPaHULAMHU
OTKpPBITBIX BBIPAaOOTOK. B pa3nuuHbIX HCCAEIOBaHUSX HX HMEHYIOT TO
MpUOOPTOBBIMH U TOJKAPbEPHBIMHU, TO 3aKOHTYPHBIMU 3ajiekKaMu. TepMHUHBI
"moakapeepHble” W "mpUOOpPTOBBIE"  YyKa3bIBAIOT Ha reorpaduueckoe
MOJIOKEHUE  MHUHEPAJIbHBIX  CKOIJIEHMH  OTHOCUTENBHO  pa3pe3a U
KJIACCU(PUIMPYIOTCST KaK 3aKOHTYpHbIE MpPU pPa3MEUIEHUU 3a MPOEKTHBIMU
rpanunamu. Hayynas 0a3a mo JaHHOW TeMaTWKE BEChbMa OIpAaHHWYEHa, a
3HaYUMBbIE JIOCTHKEHUS 3a(UKCUPOBaHbl JIMIIb B OTAEIbHBIX paloTax.
CrnenoBatenbHO, pazpadboTka 3((HEKTUBHBIX CIOCOOOB W3BJICUCHHS TOJIC3HBIX
HCKONAeMbIX W3 TIYOMHHBIX M 3aKOHTYPHBIX 30H NPEICTaBIsIET COOOM
aKTyaJbHYI0 HAyYHO-TEXHUUYECKYIO 3a7a4y.

Ces3b TeMbI AUCCePTALNHU c OCHOBHBIMU HAY4HO-
HccJe10BaTeIbCKUMU padoTamu. JluccepranmoHHasi paboTa BBIIIOJHEHA B
COOTBETCTBHUH C IJIAHOM Hay4YHO-HCCIEeN0BaTeNbCKUX padboT XKanan-Abaackoro
rocyaapctBeHHoro yHuBepcureta MOH KP no mnpoekty »sHepro - wu
pecypcocbeperaroiue TexHoJoTuH, pasznen «Co3laHue HOBBIX TEXHOJIOTHH
PalMOHAIIBHOTO OCBOEHUSI MECTOPOXKICHUN TBEPABIX MOJE3HBIX UCKOMAEMbIX B
cnoxHbIX ycnoBusax (Ne roc.per.005783, 2012r.) u «Pa3paboTka Hay4HO-
TEXHUYECKUX OCHOB U  BBICOKOA(D(PEKTUBHBIX TEXHOJOTUM  OCBOEHUS



MECTOPOXKACHUI TBEPIBIX TIOJE3HBIX HCKOMAEMBIX B CIOXHBIX TOPHO-
reoJiorudeckux yciaousix» (2013 r.).

Heab padoThl — SBISETCS 00OCHOBAHUE M pa3pabOTKa WHHOBAIIMOHHBIX
TCOTEXHOJIOTHI OTpaOOTKM 3aKOHTYPHBIX 3allacoB TPU KOMOMHHPOBAHHOU
pa3paboTKe MECTOPOXKICHUM, oOecrieunBaroliee Handoiee MOJHOE U3BICUCHUE
W3 HEJp TOJIE3HBIX HMCKOMAEMBIX, 3KOJOTUYHOCTh U IKOHOMHYHOCTH TOPHBIX
pabor.

3agauu uccjieJ0BAHMIA:

e l3ydueHHe NPAKTUUYECKUX PE3YyIbTATOB HU3BJICYEHHUS MUHEPAIBHOTO CHIPbS
NOJKAPBEPHBIX U IPUKOHTYPHBIX 30H OTKPBITHIX TOPHBIX BBIPAOOTOK;

e OOocHOBaHME U pa3pabdOTKa TEOTEXHOJOTHH OTPAOOTKU MPUOOPTOBBIX
3armacoB CUCTEMaMH MOJI3TAXKHOTO OOPYIICHHUS;

e Pazpabotka >(Q(PEKTUBHBIX T'€OTEXHOJIOTHI OTpabOTKA MOJKAPbEPHBIX
3armacoB Py KOMOMHUPOBAHHOU pa3paboOTKe;

e (OO00CHOBaHME TEXHOJOTUN OTPAOOTKU NMPUOOPTOBBIX 3al1aCOB CUCTEMAMHU C
3aKJIaKOU.

Hayunasi HOBH3HA padoThI 3aKJII0YAETCS B CJIeAYIOIIEM:

1. ObocHOBaHa METOJAMKA CO3/IaHUSI HOBBIX TEXHOJIOTUN NMpPU KOMOMHUPOBAHHOM
pa3pabOTKe CIOXKHBIX PYJHBIX TEN.

2. O6ocHOBaHa TEXHOJOTHsSI KOMOMHHPOBAaHHOW OTpPaOOTKH TMOAKAPHEPHBIX
3aJieKed C TMOPOJHBIMU  BKJIIOUEHUSAMH, oOOecreunBaronias MOBBILICHUE
MOoKa3aTesield 3BJICUECHHSI PyAbl U YCTOMYMBOCTH MOPOIHBIX MPOCIIOEB.

3. Ilpennoxkena TEXHOIOTUS KOMOWMHHPOBAHHOW OTPaOOTKH TMOAKAPHEPHBIX

3aMacoB CHCTEMaMH TOJBTAXHOTO OOpYyLIEHUs ¢ THOKUM pa3fessitouum

NEPEeKPbITUEM U3 JIEHCTBYIOIIMX TIJTyOOKHMX TOPU30HTOB, OOECTeUMBaroLIas

yCTOHYHMBOCTh 060pTOB Kapbepa 3a cuer BHYTPUKAPHEPHOTO

OTBaJI00Opa30BaHMS.

4. Pazpabotan croco0 OTpaOOTKM TPHUOOPTOBBIX 3aMacoB C  3aKJIAJKOM,

MO3BOJISAIOIIMN 3HAYUTENIPHO COKPAaTUTh YpOBEHb MOTEPh DPYAbl, YMEHBIIUTH

pazy00KUBaHHUE PY/IbI, MIOBBICHTH O€30IIAaCHOCTH PadoT.

IIpakTnyeckasi 3HAYMMOCTH NMOJTYYEHHBIX Pe3yJIbTATOB:

1. OOpymieHusT MOIIHBIX PYAHBIX TEJ C TOPIIOBBIM BBITYCKOM PYIbI ITO3BOJISIET
UCTIONb30BaTh BBICOKOTIPOU3BOIUTENBHOE rOpHOE 000pyI0BaHUE.
[IpumeHeHne caMOXOAHOTO OOOpYIOBaHMS OOECHEYMBAET MOBBILICHUE
POU3BOAUTEIFHOCTA 3a00HWHBIX pPabodMx Ha MOATOTOBUTEIBHO-HAPE3HBIX
pabotax a0 10-15m*/gen. B cmeHy (B 3-5 pasa) Ha ouucTHbix — A0 20-30
M*/gen. B cMeHy (B 2-4 pasa), CHIXKEHHE CEOECTOMMOCTH TOOBIYU PYIbl — Ha
15-25%.

2. CxnmagupoBaHHWE TMYCTBIX TOPOJ B BbIpaOOTaHHBIC MPOCTPAHCTBA BO
BHYTPUKApPhEPHBIA  OTBAJ  CHIDKAET  JKOJIOTHYECKYI0  HArpy3kKy  Ha
OKPYXaIOLIYI0 Cpeay 3a CUET CHUKEHHS TUIOMIAJAEH BO BHEIIHUN OTBAI.

3. Hcnonws3oBanue cucteM pa3pabOTKU C OOpyIIEHHEM ¢ TIPUMEHEHUEM THOKOTO
pa3neNAoIero MEpeKphITHs Ha  JACWCTBYIOIIMX TIIyOOKHX  Kapbepax
3HAUUTEIBHO YJCUIEBISIET TPAHCIIOPTUPOBAHUE PY/IbI.



OcHOBHBIE N0JI0OKEHNSI JUCCEPTANMHU, BLIHOCHUMbIE HA 3AINUTY:

1. DddekTrBHOE OCBOCHHE MOAKAPHEPHBIX 3aMacoB 3a MpejesiaMu JHa Kapbepa
o0ecrnieunBaeTcs MPUMEHEHHUEM CHCTEM pa3pabOTKU MOJIITAXKHOTO OOpYyIIECHUs
C TOpPLEBBIM BBIIYCKOM pPYyIbl, BKIIOUYAKOIIAs NPUMEHEHUE TUOKOTO
Pa3lIENAOMIEro MNEPEKPBITHS BHYTPUKAPHEPHBIM OTBAIOOOPA30BAHMEM HA
JACUCTBYIOMUX TITyOOKHUX Kapbepax, 00eCleynBaIoNINX YCTOMYUBOCTh OOPTOB
Kapbepa IMyTeM pa3MEUICHHs] BCKPBIIIHBIX MacC BHYTPH BBIPAOOTAaHHOTO
MPOCTPAHCTBA, yMEHbINAs IUIOMIAAh OTBAJOOOpa30BaHUA HAa TMOBEPXHOCTH,
yJIydIilasi 3KOJOTHUIO.

2. bezomnacHyio OTpaOOTKy NpUOOPTOBBIX PYAHBIX 30H MOKHO OOECIEYUThH 3a
CYET KCIOJb30BaHUSA TEXHOJOTHUU Pa3pabOTKH 3alacoB C MOMOIIBIO CIOEBOM
BBIEMKH PYAHBIX TeI C TMOCIHEAYIOImer 3aKkiagkod  BbIPAaOOTAHHOTO
IPOCTPAaHCTBA IPU KOMOMHUPOBAHHOW pa3pabOTKE MECTOPOXKICHUH.

JIMYHBIN BKJIaJ aBTOPA COCTOMT:

- B AHAJIM3€ CYLIECTBYIOLIMX TEXHOJOIMII KOMOMHHPOBAHHON pa3pabOTKu
MECTOPOXKACHUI U OIbITa OTPAOOTKH MOAKAPEPHBIX U NPUOOPTOBBIX 3aI1ACOB;

- B 00OCHOBAaHMM METOJUKH CO3/IaHHS HOBBIX TEXHOJIOTMUECKUX PELICHUI npu
KOMOMHHPOBAHHOM pa3pabOTKe CIOKHBIX PYJIHBIX TEN;

- B pa3pabOTKE TEXHOJIOTMI KOMOMHUPOBAHHOW OTPAOOTKHU CIIOKHBIX PYIHBIX
Tel Ha TIIyOOKMX TOPU30HTaX C MPUMEHEHHEM THOKOro pa3JeisioNero
NEPEKPBITHUS.

Anpofauusi pe3yJbTaToB HcCJeN0BaHUsl. Pe3ynbTaThl HCCleI0BaHUN
JOKJIaJIbIBAJIUCH U 00CYXAAJUCH Ha:

e MexnayHapoaHoi koHpepeHuu «IIpoOaemMbl reOMEXaHUKU U OCBOCHUS HEZIPY,
nocBsieHHon S50-netuto MHCTUTYTa T€OMEXaHWKH U OCBO€HUsA Heap u 80-
neturo akanemuka HAH KP N.T AlitmatoBa (r. bumikek 2011r.);

e MeXIyHapOAHOM  HAay4YHO-TIPAKTUYECKOM  KOH(PEpEeHUHH  «AKTyaJlbHbIE
po0JieMbl HaAyKH, TEXHUKU U TexHosioruu (T. Omr, OmTY, 2014 1.)

JHuccepranmss B 3aBEePUICEHHOM  BHJAEe  JOKJIAAbIBAJACh  Ha
paciIMpeHHOM 3acefaHuu Kadeap “MexaHuKu U DIEKTPOIHEPIETHKU
“Ouzuku  u  uHpopmartuku”  JKaman-AGajackoro  rocyJapCTBEHHOTO
yHuBepcuteTa iMeHu b. OcmoHOBa.

ITostHOTA OTpaXkeHus Pe3yJIbTATOB JUCCEPTALMHU B MyOJIMKALMSAX.

Pesynbrarel auccepTanuu OMyOJIMKOBAHBI B MEPHOAMYECKUX HAYUYHBIX
KypHaax, BXojsiiue B HaykomeTpuueckue 0a3sl PUUHII E-library u Scopus B
konuuecTBe 14 crareil.

CtpykTypa U 00beM JUCCEPTALIUMN.

JHuccepTanrionHas paboTa COCTOMT U3 BBENICHHUS, TPEX TJIaB, BHIBOJIOB U
NPUIOKEHUS, U3JIOKEHHBIX Ha 97 cTpaHuuax um comepkuT 17 pucyHkos, |
Ta0JIM1L, CIIMCKA UCTIOJIB30BAHHON JTUTEPATYPHI U3 91 HaMeHOBaHUM.

ABTOp BbIpaXaeT TiyOOKyI0 0JIarolapHOCTb HAYYHOMY PYKOBOJMTEIIO
akanemuky HAH KP K.Y. KoxorynoBy 3a moCTaHOBKY 3a7a4 U MOMOILb IPH
3aBepmieHun padotsl, A.T.H. mpodeccopam K.IK. YcenoBy u A.Il. AnnbaeBy 3a
LICHHBIE COBETHI M OKA3aHHOE COAEHUCTBUE U IIOMOILb.



COJEPXAHUE PABOTDBI

B BBegeHMH 00OCHOBaHBI aKTyaJIbHOCTh 3a[a4M, OMPEICICHBI IEIbh U
3a/1a4l UCCJIE0BaHUs, U3JI0’KEHA HAy4YHasi HOBU3HA MOJIYYEHHBIX PE3yJIbTaTOB
W TpPaKTUYeCKash 3HAYMMOCTh palbOThl, a TaKXKE OCHOBHBIEC ITOJIOKEHUS
JMCCEPTALIMOHHON Pa0OThI, BHIHOCUMBbIC Ha 3aIlIUTY.

B nmepBoii riiaBe TipeAcTaBieH 0030p W aHAIM3 CYIIECTBYIOLIUX
TEXHOJIOTHI KOMOMHUPOBAHHOMN pa3paOOTKHU PyIHBIX MECTOPOKICHUM, aHaTN3
OTbITa OTPAOOTKHU MOJIKAPbEPHBIX UMPUOOPTOBBIX 3aMaCcOB.

bonpmioe  BHMMaHue  BOmpocaM — KOMOMHHMpPOBAHHOM  pa3paboTKu
MeCTOpOKJIeHUH yaensinu Buanbeie yuyensie: M. T. AiitmartoB, H.B.MenbHUKOB,
M.N.Aromkos, O.A.baitkoHypOB, b.I1.FOmaTtoB, JI.M.Ka3ukaes,
K.H.Tpy6euko#i, JI.P.Kamnynos, B.A.lllenkanoB, b.P. Pakumes, T.M.
MyxtapoB, M.B.PeuibHukoBa, B.M. TepentseB, JI.A. Kpynuuk, B.H.
KanmeikoB, N.B. Coxkomnos, A.A. BoBk, B.A. IllectakoB, H.B. [Iponos, X.A.
KOcymnog, K.U. Koxorynos, K. Taxxubaes, K.JK. Ycenos, A.Il. AnubaeB u ap.

B paborax, NOCBAIIEHHBIX COBEPIICHCTBOBAHUIO KOMOWHHUPOBAHHOM
pa3pabOTKH, PACKPBITHI OCHOBHBIC HAIMPABJICHUS HX Pa3BUTUS C IEJbIO
MOBBIIIIEHUS  TPOU3BOJUTEIBHOCTH TpyAda U  YIy4dlIEHUS ToKazaTenei
W3BJICYCHUS.

[IpoBeneHHbld aHaM3 OTPAOOTKU TOAKAPHEPHBIX U MPUOOPTOBBIX
3amacoB IOKAa3bIBa€T, YTO IMPH KOMOMHHPOBAHHOW pa3pabOTKe I UX
MOJI3EMHOM TOOBIYU YaCTO MPUMEHSIOT TEXHOJIOTUU C OOPYIIICHHEM.

Bo BTOpOIi ri1aBe npuBeacHO 00OCHOBAHKWE METOJAMKUA CO3JaHHUS HOBBIX
TEXHOJIOTUNA TIPU KOMOMHUPOBAHHOW pa3pabOTKE CIOXKHBIX PYAHBIX TeT,
pa3paboTKa  T'EOTEXHOJIOTMM  BBIEMKH  TOJKApbhepHBIX  3alacoB  MpuU
MOCJICIOBATEIHHOM OTKPBHITO-TIOA3EMHON pa3pabOTKe MECTOPOXKIACHUN I UX
MOJA3EMHOM NOOBIYM.

B pabore mnpemsiokeHa METOAMKA YCOBEPIICHCTBOBAaHUS  HOBBIX
TEXHOJIOTUYECKUX PEUICHUM MPUMEHUTEIbHO K KOMOMHUPOBAHHON pa3padoTKe
PYAHBIX MECTOPOXKACHUS CIIOXKHOTO CTPOEHUSI, KOTOpasl YMEHBIIAET SJIEMEHTHI
CIIy4YalHOCTH B HAay4yHOM paboTe, MO3BOJIIET B COBOKYIMHOCTH Y4Y€CTh BCE
3HaYUMBbIE (DAKTOPBI, UYTO 3HAYUTEIHLHO IMOBBIIIAET YPOBEHb COBEPIICHCTBA
pa3pabaTbiBacMOil TEXHOJOTHH.

AHanmu3  mokasaj, d4YToO Tpd  KOMOWHHUPOBAaHHOW  pa3paboTke
MECTOPOKICHUN TIOJIE3HBIX MCKOMAEMbIX MPUMEHSAIOTCA Pa3JIMYHbIE BUJIbI
CUCTEM pa3pabOTKH, KOTOPHIE B HACTOAIIEE BpPEMs MOXKHO pa3leiuTh Ha 4
TPYIIIIbL:

1) cHucTeMBI C OTKPBITHIM OYHCTHBIM IPOCTPAHCTBOM
2) cHCTEMBI C 00pyIICHHEM
3) cuctemMbl ¢ OOpYHICHHEM C MPUMEHCHHEM THOKOIO pa3JeisioIiero
EePEKPHITHUS
4) cucTeMbl ¢ 3aKJIaIKOM
B ocHoBy BeIOOpa cucTeM pa3pabOTKH JOHKHO OBITH MOJOKEHO CIIETyIOLIEe:
e oOecnedeHre KOM(POPTHBIX U 0€30MaCHBIX YCIOBUN TpyAa pabOoTaIONINX;



® MHUHHUMAJIbHBIE 00BEMBI IOJTOTOBUTEIBHBIX U HAPE3HBIX PabOT;
e THOKOCTh M3MEHEHHS TapaMeTPOB CHUCTEMBI TMPU H3MEHEHUU TOPHO-

TEOJIOTHUECKHUX yCIOBUM IKCIUTyaTaIluu;

® TIPOCTOTAa M HAJIEKHOCTh OTOOMKH PYJIbI U €€ BBIITYCKa;
¢ MUHHUMAaJIbHBIC IOTEPU U pa3yOOKUBaAHUE;
® BBICOKHE TEXHUKO-DKOHOMHYECKHUE TIOKA3aTeIN JOOBIYU PYIbI.

Ha ocHoBe ananm3a B paboTe pa3paboTaHa TEXHOJIOTHS OTPabOTKH
MOJIKApbEPHBIX ~ 3allacOB  CHUCTEMOW  TMOAJTAXHOTO  OOpYIIEHHS  uepe3
CIUPAIBHBIA  ChE3N TNpU KOMOWHHPOBAHHOW  pa3pabOTKE  MOIIHBIX
KpyTomamamimux pyaHbix Ted. CynHOCTh TEXHOJOTHUW  3aKI0YaeTcs B
pa3leleHuu MECTOPOKIEHUS B TIEPHOJ] TMPOCKTUPOBAHUS HA TPHU spyca:
otkphIThii (Hp), oTkpeiTo-moa3emusiii (Ho.;), moa3emusiit (Hs).

MecTtopoxaenne otpabarbiBacTcsi 10 H TpaHUIBI OTKPHITOrO sipyca
OTKPBITBIM CIIOCOOOM C BHEIITHUM OTBAJIOOOpa3oBaHKeM (PUCYHOK 1).

Pucynok 1. Texnosorus oTpaOOTKM MOJKAPHEPHBIX 3alacoB MOJATaKHOIO OOpyIIEeHUs
MOIIHBIX KPYTOMAJAIOUINX PYyAHBIX Te: 1-pyaHOE Te0; 2-NOPOAHBIN LENNK; 3-IUTOJbHS; 4-
CIMpaJIbHBIN che3x; 5-OypoBast BeIpaboTKa; 6-10cTaBOUHas BbIpabOTKa; 7-0Tpe3Has LIelb; §-
BHYTpPUKapbepHbIN 0TBAJ; 9- 00pyLIeHHAs py/a.

3anachl, 3ajieralolive TMOojA JHOM Kapbepa, OTpalaThIBAIOTCA uepes
CIIUpaJbHBIA  CHE3]] CHUCTEMON MOJITAXHOTO OOpyIIeHUs. Y JIMHSIOT
CIIUpaJbHBIA Chbe3J] W OTpadaThIBAIOT YEpe3 HEro pyay H3 30HBI O]
HAIECTAOIIMMUA  TIOPOJAMH  QHAJIOTUYHOM  TEXHOJIOTMEW, T.€. CHUCTEMOM
MOARTaXKHOTO 00pyiIeHus. [1ycThie MOPOIbl CKIAMUPYIOT BO BHYTPUKAPHEPHBIM
OTBaJI.

PynHble Tenma ¢ MNOPOAHBIMM BKJIKOUCHUSIMU SIBISIFOTCS OOHUMHU U3
cnoxkHbIX. OTpabOTKa TaKMX PYIHBIX TEJN, PACTIONOKEHHBIX IO THOM Kapbhepa
COIPOBOXKIAETCA Pa3pyLICHUEM IMOPOAHBIX MPOCIOEB, KOTOPHIE U3BIIEKAIOTCSA
BMECTE C pylaod. B 3TuX yCHOBHAX C LENbIO IMOBBIIMICHUA ITOKa3aTesen
W3BJICUCHHUSI PYJIbI, 00ECIIEYCHNE YCTOMUYMBOCTH MTOPOTHBIX TIPOCTIOEB SIBISETCS
OYE€Hb BaXKHOM 3aJaYEH.



[ToaToMy st oOecriedeHUs] YCTOWYMBOCTH OCTaBJISIEMBIX MMOPOIHBIX
IpoCiIoeB B paboTe pa3zpaboTaHa TEXHOJOTUSI KOMOMHUPOBAHHOM OTPaOOTKH
PYAHBIX 3QJIEKEN C MOPOAHBIMHU BKIFOYEHUSMHU.

Cucrembl pa3paboTku ¢ OOpyIIEHHMEM C MPUMEHEHUEM T'MOKOro
pa3lENAOMEro IMEpPEeKPhITUS NPUMEHSETCSs B  MEPBYH  OYepenb, Ha
JICUCTBYIOIUX TIYyOOKHX Kapbepax MpHU Pa3BUTHUU TOPHBIX pabOT Ha TIIyOHHY,
KOTJla 3HAYUTEIBHO JOPOXKAaeT TPaHCIOPTHUPOBAHHE PYIbl C TIIyOOKHX
TOPU30HTOB KapbepoB, M PE3KO YBEIUYMBAIOTCS OOBEMBI BCKPBHIIIH B
pe3yJbTate pasHoca 00pTOB.

Ha ocHoBe aHamm3a CymECTBYIOIMX CIIOCOO0B KOMOMHUPOBAHHOU
pa3pabOTKH B AMCCEPTALMOHHON paboTe pa3paboTaHa TEXHOJIOTHS pa3padOTKU
MOJIKApbEPHBIX 3aracoB, BKJIKOYAIONAs MPUMEHEHHE TMOKOTO pa3elisioliero
NEPEKPBITUS C BHYTPUKAPHEPHBIM OTBAJIO00PA30BAHUEM.

CylmHOCTh  TEXHOJIOTMM  3aKiodaercs B ciuenywomem. [lpu
KOMOMHHUPOBAHHOM pa3pabOTKe pPyAHBIX TeJl TOPU30HTHI HUXKE IPOEKTHOTO JTHA
Kapbepa 0TpadaTbIBalOTCA CUCTEMOM MOA3TAXHOTO 0OpYILIEHUS C IPUMEHEHUEM
rMOKOro pa3leisioiero MEpEeKpPhITHs UM OAHOBPEMEHHBIM CKJIAJJUPOBAHUEM
BCKPBIIIHBIX TOPOJA W3 BHEUNIHUX OTBajJOB M TMOPOJ OT MPOBEACHUS
BCKPBIBAIOIINX M MOJATOTOBUTEIBHBIX MOA3EMHBIX BBIPAOOTOK BHYTPH Kapbepa
T.€. BO BHYTPEHHHU OTBaJI.

Cnoco0 mpenHa3zHaueH AJisi OTPaOOTKU MOJOTHX U HAKJIOHHBIX 3aJIeKeH
MOIIHOCTBIO CBbIIE 12-15 meTpoB. TeXHOIOTUSI BKIIOYAET 3JIEMEHTBI CUCTEM
KaMEpPHO-CTOJIO0BOrO M MOI3TaXHOro oOpyeHus. [lepBoii cozgaercs oTpe3Has
IIEeJIb C OTPabOTKOW CJOS PyAbl MOLIHOCTBIO 2,5-3,5 MeTpa Ha KOHTAaKTe C
BUCSYMM OOKOM 3aJIeKU, BTOPOIl oTpadaThIBaeTCs OCTaBIIASICSl YAaCTh 3aracoB.
IIpy BBIEMKE MOHTaXHOTO CJIOS OCTaBJISIOTCS BpPEMEHHBIE LEIUKHA 10
BBIOpAHHOM CETKE.

BaxHpIM yClIOBUEM MPUMEHEHUS! CHUCTEMbI MOI3TAXKHOTO OOpYILIEHUs C
rMOKUM  pa3leysloONIMM  TEPEeKpPhITUEM B  YCJIOBHUSAX KOMOMHHPOBAaHHOU
pa3pabOTKKU SIBJISIETCS. HEOOXOJIUMOCTh OOpYIIEHHUS BMEMIAIOIIMX IMOpPOJA Ha
MEPEKPBITHE 10 OTOOMKM OCHOBHBIX 3aMacoB OJ0Ka. DTO MpeoXpaHsieT ruoKoe
pazzensioniee MEepeKpbITUE OT MEePEeMEIIECHUs W pa3pblBa MpU BEICHUU
B3PBIBHBIX pa0OT M0 0TOOIKE HUKENEKAILINX 3aM1acoB.

B ycrnoBusx KOMOMHMPOBAHHOM pa3pa0dOTKH 3Ta 3ajJaya pelaeTcs myTeM
JOCTABKHU J10 MOHTAXHOTO CJIOS MyCThIX MOPOJ U3 Kapbepa, pa3y0oKUBaHUEM U
O0TOONKOM BPEMEHHBIX LIETUKOB MOHTAXHOTO CJIOSI.

[Ipumenenne TaHHOW TEXHOJOTHUHU TIO3BOJISIET 00ECTICUUTh YCTOMUHNBOCTh
OOpPTOB Kapbepa 3a CYET CKJIAJUPOBaHUS MYCTHIX MOpPOJ B €ro KOHTYD,
COKpaTUTh OOBEM BHEIIHEr0 OTBaJla, YMEHBIIUTh WM HCKIIOUUTH MOTEPU
IJIOIIA/IEN 3€MEJIBHBIX YTOAUM IO BHEIIHUN OTBAJL.

Tperbsi riaBa mocBsinieHa HauOoJee 3PdeKTUBHOMY TSI OTPaOOTKH
MOJIKapbEPHBIX 3aMacoB - CUCTeMeE ¢ 3akiaakoil. [Ipu nopaboTke mogkapbepHbIX
WIKM TOpUOOPTOBBIX 3aMACOB JOJDKHBI 00SA3aTENbHO BBIMOIHITHCS YCIOBHS
obecrnieyeHusi Oe3omacHOro BefeHUss pador. MHorma 5T0 OrpaHUYMBaeT WIH
JIeIaeT COBCEM HEBO3MOXXHBIM TPUMEHEHHUE MPOU3BOJUTEIBHBIX CHUCTEM
pa3paboTKu ¢ OOpyLIEHUEM pyabl U Halleraromen tonmu nopoa. CoxpaHeHue



OOpTOB M JHa Kapbepa JJOCTHUTAeTCs 3a CUYeT MPUMEHEHHS 3aKIaJKu
0TpabOTaHHBIX MOA3EMHBIX KaMep, 0COOCHHO TBEPICIONUMHI MaTepUATIAMHU.

CHOXHOCTPYKTYPHBIE MECTOPOXKACHHUS XapaKTEPU3YIOTCS  OONBIION
U3MEHYMBOCTBIO (OPMBI M  pa3MepoB pYAHBIX Teld, a TaKkKe HuX
pPa300IIEHHOCThIO,  OOYCJIOBIMBAIOIIMX  OCTaBJICHHE 32  IPEACIbHBIMU
KOHTYpaMH 3aracoB KOHIUITMOHHBIX PyJ HE TOJBKO TMOJ JHOM Kaphepa, HO U
BBIIIIC €ro JHa. BwIcokas I1EHHOCTh Py (HampuMmep, 30J0TOPYIHBIX
MECTOPOXACHUH) W  HEOOXOAUMOCTh IIOJIHOTO  HCIOJB30BaHHUS  HEIP
MPEABSBISIET OCOOBIE TPeOOBaHMSI K CIOCOOAM W3BJICYCHHSI 3aKOHTYPHBIX
3armacoB MOJE3HOTO UCKOMAaeMOT0, B TOM YKCJIE U B OXPaHHBIX LIETHKaX.

Cnoco6 pa3paboOTKH MOJE3HOTO HMCKOMAEMOTO C IOMOIIbIO CIIOEBOM
BBIECMKH PYIHBIX Tel C TOCJICAYIONICH 3aKiagkodl  BBIPaOOTAHHOTO
IPOCTPAHCTBA, pa3padOTaHHBIA B paboTe MOKa3aH Ha PUCYHOK 2.

Pucynok 2. Cnocod otpaboTKH TpHOOPTOBBIX 3alacoB C 3aKIAJKOH IpH
KOMOMHUPOBAaHHON pa3pabOTKe MECTOpOXXICHHH: 1- KOHTyp Kapbepa; 2- pyaHoe Teno; 3-
BHYTpUKapbepHbI OTBal;, 4- 3aKiIaJo4yHbli MaCCUB; S- OTKaTOYHBIM mITpek; 6-
BEHTHJIILIMOHHO-3aKJIaI0UYHBI BOCCTAIONIMMA; 7— CKBaXKUHBI JJI MOJA4Yd MaTepHajoB; 8 —
OUYHCTHBIE 3aXO0/IKH; 9 — CII0€BOM IITPEK.

[To mepe 3aBepiieHHS OTKPBITBIX TOPHBIX PabOT W JOCTKEHUS |
KapbepoOM  IPOEKTHBIX  KOHTYpPOB  OCYILECTBIIIFOT  OTCBIIIKY  SIDYCOB
BHYTPUKaphEPHBIM OTBAJIOM 3. 3aT€M MPOU3BOIAT BCKPBITHE 3aI1aCOB PYIHOTO
2 Tena, pacroiokKEHHOrOo B MpUOOPTOBON 30HE Kapbepa MpPOBEACHUEM B OOPTY
Kapbepa Ha YypPOBHE TPAHCIOPTHOW O€pMbl TOPU3OHTAIBHYIO OTKATOYHYIO 5
TFOPHYIO BBIpAaOOTKY MO NPOCTUPAHUIO ToJe3HOro wuckomnaemoro. Ilocne
MIPOBE/ICHMS CIIOEBOTO IITpeKa 9, Mo pyAHOMY Teldy B HaNpaBlIE€HUU Kapbepa
OyIyT IPOBEJIEHbI OYUCTHBIE § 3aX0AKU. BhIeMKy 3amacoB Cliosi OCYIIECTBIISIIOT
3aX0JKaMH, pacrojaraéMbIMy O] YTJIIOM K MPOCTUPAHUIO, OTPAOOTKY 3aX0A0K
OCYLIECTBISIIOT 4epe3 oaHy. [lociae oTOOWKM M BBITyCKAa 3alacoB CIOS
BBIPaOOTAaHHOE TPOCTPAHCTBO 3AMOJHSIOT 3aKJIaJOYHBIMU 4 MaTephaliaMu B
HaIpaBJICHUHU OT Kapbepa B CTOpOHY MaccuBa. [lociie 3aTBepAeBaHus 3aKIaIKU
B 3aX0JIKaX MPUCTYMNAIOT K OTPaOOTKE OCTABICHHBIX LIETUKOB MEXTy HUMHU.



Takum 00pa3om, MpeAsIoKEHHBIH CrMoco0 MO3BOJSET 3HAYUTEIHHO
COKpPAaTUTh YPOBEHb NOTEPHh LIEHHOW PYJbl, YMEHBIINTh CMEIINBAHUE PYAbI C
NOPOJOM, COKPATUTh IUIOIAJAb HAPYIIEHHBIX 3€MEJIb CEJIbCKOXO3IUCTBEHHOIO
Ha3HAYE€HUsT 3a CYET pa3MEUIEHUs OTXOJO0B TOPHOTO NPOU3BOACTBA B
BBIPAOOTAHHOM TIPOCTPAHCTBE (WCKIIOYAETCS CO3JaHWE BHEITHUX OTBAJIOB U
CBSI3aHHBIC C ITUM PACXOJbl HA TPAHCIIOPTUPOBKY MYCTHIX U 3a0aJIaHCOBBIX Py
Ha JaJIbHUE PACCTOSIHMS), NPU HAIWYUU TOPOAHBIX BKIIOYEHUN MOSIBUTCS
BO3MOKHOCTH Pa3/ICIbHON BBIEMKH, IOBBICUTHLCS O€30IIaCHOCTh PadoT.

B ycrnoBusix KoMOMHUPOBAHHON pa3pabOTKN UMEIOTCS U CTICU(pUIECKIE
OCOOCHHOCTH, BBI3BAHHBIC HAJIUYMEM KaphepHOM BBIEMKHM, TaKHW€ Kak
pacrnoio)keHue JOOBIYHBIX YYaCTKOB B 30HE T'€OMEXAaHWYECKOTO BIIMSIHUS
OTKPBITBIX TOPHBIX pPabOT, BO3MOXKHOCTh BHE3AIHOTO OOpyIIeHHus OOpPTOB
KapbepoB, 00pa30BaHUs adPOAMHAMUYECKUX, THIPABINYECKUX, KITUMATHIECKUX
CBs3€H MOJI3EMHBIX BBIPAOOTOK C aTMOc(hepoil.

CrnenyeT OTMETUTh, 4YTO OTCYTCTBHE€ TEXHOJOTHYECKUX PpEIICHU,
obecrneunBarOmKX 3(PPEeKTUBHYIO BHIEMKY 3aKOHTYpPHBIX 3alacoB, MPUBOJIUT K
3aBBIIIEHHBIM TOTEPSIM 3allacoB IIEHHOM pyAbl M PE3KOMY CHUKEHUIO
MIPOU3BOJIUTEIIBHOCTH PYHUKA M0 IOOBIUE B MEPEXOHBIN IEPUO/I.

N3 mpeaplaynux riaB U3BECTHO, YTO BBIEMKA 3aKOHTYpPHBIX 3allacoB B
YCJIOBUAX KOMOWMHUPOBAHHOW pPa3padOTKU 3aTpyJHEHA CO CJIOKHBIMH TOPHO-
ICOJIOTUYECKUMU YCJIOBUSIMU PYAHBIX MECTOPOKIACHUN U BBICOKOUW IIEHHOCTBIO
pya. Ilpu oTpaboTke 3aKOHTYPHBIX 3aIlacoB €Ie OJHOM HEMaJIOBaXHOM
3aayen sABJseTcs npoOaeMbl HanOoJee MOTHOTO UCTIOIb30BAHMS HEJIP.

[IpakTvka TpPUMEHEHUSI CHUCTEM pa3pabOTKU C 3aKJIAJKOW MpHU
KOMOMHUPOBAHHOUW OTPabOTKE MOKA3bIBAET, UTO CYIIECTBYIOIIME TEXHOJIOTHUU
OTJIMYAIOTCA  BBICOKMMHU  MaTE€pUalIbHO-TPYIOBBIMH  3aTpaTaMy, HU3KUM
YPOBHEM KOJMYECTBEHHBIX M KAUYECTBEHHBIX MOTEpPb pynbl. lIpumeHeHue
CUCTEM C 3aKJIAJIKOW TPeOYyeT M3BICKAHUSI HOBBIX TEXHOJOTHUYECKHX PEIICHHI
JUTSI CHIDKEHUSI C€0€CTOMMOCTH IOOBIYH PY/IbI.

Ha ocHOBe aHanu3a NpUMEHEHHs] CUCTEM pa3pabOTKH C 3aKJIAIKON Mpu
KOMOMHUPOBAHHON OTpabOTKE B JAHMCCEpTAIlMU pa3paboTaHa TEXHOJOTHUS
OTpaOOTKH MOJIE3HBIX UCKOIAEMBIX C MIOMOIILIO CIIOEBOM BBIEMKH PYJIHBIX TEII C
MOCIICAYIONIEH 3aKJIaJKOW BEIPaOOTAHHOTO MPOCTpaHcTBa (puc.3).

ITocne mocTuxkeHus KapbepoM MPOEKTHBIX KOHTYPOB, IMOCTE OTCHIMKU
SPYCOB BHYTPUKAPHEPHBIM OTBAJIOM 9 OCYILECTBICTCS BCKPBITHE 3alacoB
pynHoro 10 Tema, pacmoysioKE€HHOro B MNPUOOPTOBOM 30HE Kapbepa
MpoBEeICHHEM B OOpPTy Kapbepa HAa YPOBHE TPAHCIOPTHON  OepMbI
TOPU3OHTAJLHYI0 OTKaTOYHYI0 | TOpHYI0 BBIPAaOOTKY TI0 MPOCTUPAHHIO
MOJIE3HOTO MCKOMaeMOoTo. ['OpU30HTANBHYIO BBIPAOOTKY MPOXOJSAT O TPaHUI]
MOJIE3HOTO HMCKOMAeMOTO, MapajijieIbHO TOPU30HTAIILHON TOPHOM BBIPAOOTKE
IIPOXOMAAT CJlOeBOM 2 mTpek. M3 cinoeBoro mrpeka IO pyIHOMY Tely B
HaIpaBJICHUU Kaphepa OyAyT MPOBEICHBI OUMCTHBIE 8 3aXO0/IKH.

BrieMKy 3amacoB €105 OCYIIECTBIISIIOT 3aX0/AKaMH, PaclojaraéMbIMU MO/
YTJIOM K IPOCTUPAHUIO, OTPAOOTKY 3aX0JJOK OCYILIECTBIISIIOT Yepe3 OJIHY.
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Pucynok 3. TexHomorust OTpaOOTKHM NpPUOOPTOBBIX 3alacoB C 3aKJIAAKOW HpU
KOMOWHHUPOBAHHOH pa3pabOTKe MECTOPOXKACHUI: 1-0TKaTOYHBIN IMITpPEK, 2- CIOEBOM MITPEK,
3- OeTOHHBIE NEPEeMbIYKH, 4- 3aK/IaJOYHO-BEHTWIILIMOHHBIM IMTpeK, 5— OypoBble u
[IOTPY304YHO-JI0CTaBOUHbIE 000pYAOBaHUsA, 6- BEHTUJISAIIMOHHO-3aK/Ial04HbII BOCCTAIOINMI,
7- pyAOCIyCK, 8- OUUCTHBIE 3aXOAKH, 9- BHTYpHKapbepHbIi oTBaJ 3a0anancoBoil pyasl, 10 —
3amacel pyaHoro tena, 11- yeryn kapsepa, 12- oOpyieHHas pyaa, 13- pyaIHblid HETUK MEXay
3axoJKamH, 14- 3akiago4HbIil MaccuB, 15— CKBaKMHA IS IOJA4X 3aKJIaJKA U MaTEpUAJIOB.

OTtpaboTka 3amacoB cja0si OYIyT OCYIIECTBISITCS IIMYPOBOM OTOOMKOM C
npuMeHeHneM 0ypoBoro 5 obopynoBanusi. Otourtast pyna 12 OyaeT BhImyleHa
yepe3 pyHoclnycK 7 M OTKaTouHble | BbIpaOOTKM Ha MOBepXHOCTh. Ilocne
OTOOMKHM UM BBIMYCKa 3alacoB CJIOSI BbIPaOOTAHHOE MPOCTPAHCTBO 3aIOJHSIOT
3aKIaJI0YHBIMM MaTepuajiamMu 14 B HampaBJIeHHMH OT Kapbepa B CTOPOHY
MmaccuBa. [lo mepe 3aBepiueHUs 3aKiIagKd BbBIPAOOTAHHOIO MPOCTPAHCTBA B
YCThE OUMCTHBIX 3aXOJOK BO3BOAAT OeroHHble 3 mepembluku. [locie
3aTBEpACBaHMS 3aKJIAIKA B 3aXOJKaX MPUCTYMAIOT K OTPAaOOTKE OCTABJICHHBIX
nenukoB 13 Mexnay HuMmH. B ciydasx, Korma MOITHOCTh PYABI MO3BOJISIET
pa3MeCTUTh HECKOJBKO CJIOEB TIO BBICOTE, OUYHCTHBIC 3aXOJKH OyayT
oTpaboTaHbl B IIaXMaTHOM TMOPSAJKE, MpPH OSTOM 3amackl pyAbl OyayT
OTpabOTaHbl CHU3Y BBEpPX, OTOMTas pyJa BEPXHUX CIOEB OyJeT BbHINYIICHA B
TOPU30HTAIILHBIC TOPHBIE BEIPAOOTKH Yepe3 PYIOCITYCKH.

Takum o0pazom, NpuU NPUMEHEHUH JAHHOM TEXHOJIOTUH TOBBIIIAETCS
0€30MacHOCTh OTPAaOOTKM PYAHBIX 3amacoB, (OPMUPOBAHUE MPUTPY3KU U3
MyCTBIX TIOPOJT W XBOCTOB 0OOTaTHTENbHBIX (abpuk obecreunBacT
COXPAHHOCTh OOPTOB KapbepoB B YCTOMYMBOM COCTOSSHUM U HCKIIIOYAET
BO3MOXKHOCTh JiehopMariiii ¥ BHE3AMMHOTO OOpYyIIeHHs OOPTOB Kapbepos.
Hcnonp3oBaHue 3akiIafo4YHBIX MAaTE€pUAOB HE TOJBKO MHUHUMHU3UPYET
MoKa3aTelau MOTepb M pa3yOOKMBaHUS PyJbl, HO U OTBEYaeT TPeOOBaHUSIM
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HauOoJIee MOJHOro ucnoib3oBaHus Heap. Co3laHne BHYTPUKAPbEPHOTO OTBaja
CHUKAET OTPUIIATENILHOE SKOJOTUYECKOE BO3ACHCTBUE HA OKPYIKAIOIIYIO CPEILy
NyTeM yMEHBIICHHs TUIOIIAAU BHEIIHero orBana. [lpu Hamuuuu B mpepenax
PYIHOTO Teja MOPOJHBIX IMPOCIOEB MOSBUTCS BO3MOXKHOCTh W30MpaTEbHOU
BBIEMKH I[ICHHOW PY/IBI.

Eme oaHOW OTIMYUTENbHOM OCOOCHHOCThIO JAHHOW TEXHOJOTHUH
SBJISICTCS] HAIMYWE CIICIMATTbHBIX 3aKJIAJ0YHbIX 15 CKBaKUH, MTpeHA3HAYECHHBIX
JUISL TIOJTaYM 3aKJIaJ0YHOM CMECH M CIIyCKa JAPYIMX MAaTephalioB. B ycnoBusx,
KOrjJa Mojaya 3aKjaJOuyHOW CMECH B BBICHIYIO TOYKY KaMepbl C MOMONIbIO
TpyOOTIPOBOIOB U O0OPYAOBAHU 3aTpyAHEHA, TPAHCTIOPTUPOBKA 3aKIa0UHBIX
MaTEpHUAJIOB MPOU3BOJUTCS C HMCHOJIB30BAHHEM ITHX CHEIHMAIbHBIX CKBAKHH.
Bypenue 3akinaiouHbIX CKBOKUH 15 OCYyIIECTBIISIETCS C IHEBHOM MMOBEPXHOCTH C
MIOMOIIBIO MOIIHBIX KapbepHBIX 000pynoBanuii. UHOra CKBaXXKUHBI OypsTCS U
3aMOJHAIOTCS U3 3aKJIaJOYHO-BEHTUISIIUOHHBIX IITPEKOB, PACHOJIOKEHHBIX Ha
BEPXHUX CIOSIX y4yacTKa. Mcronbp30BaHre TaKMX CKBaYKWH MO3BOJISIOT Hanbosee
(¢ (PEKTUBHO OCYIIECTBUTH JOCTABKY 3aKJIaJ0YHOM CMeCH B BbIpaOOTaHHOE
IPOCTPAaHCTBO CO CJIOXHOW rTurncoMmerpued. B memsx sddextuBHOrO
WCTIOJIb30BaHUs U 0€30TKA3HOIO MIPUMEHEHUS THaMETP CKBAXKHUH, KaK MPaBUJIO,
IoJbKeH ObITh B 1,5 pa3za Oosblie AuaMerpa 3akiaJovHbIX TPYOOIpPOBOIOB.
KoHcTpykTHBHasE OCOOEGHHOCTh JIAHHOM CHCTEMBI TIO3BOJIAET Pa3MECTUTh
MyCThIE TOPOJbI OT MPOXOJKH BbIPAOOTOK (10 12% OT oO0beMa BRIHUMAaEMOM
pyJAbl) B BEIpaOOTAaHHOM MPOCTPAHCTBE, B PE3yJIbTAaTE YETO YMEHBIIAETCI 00BEM
3aKJIQJKM M UCKIIOYAIOTCS 3aTpaThl Ha CKJIQJAMPOBAHUE MYCTHIX IMOPOJA BO
BHEIITHUE OTBAJIBI.
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BbIBO/IbI

B nmucceprammonHoit paboTe AaHO pEIICHWE aKTyalbHOM 3amady -
0o0OCHOBaHME U pa3paboTKa TeOTEXHOJOTMH BBIEMKHM 3aKOHTYPHBIX U
MOJAKAPhEPHBIX  3aMacoB NpU  KOMOWHHUPOBAHHOM  pa3pabOTKE  CIIOXKHO-
CTPYKTYPHBIX MECTOPOXKICHU.

OcHOBHBIE HAay4YHBIC MW  IIPAKTHYCCKHUC  PE3YJILTAThI I/ICCJIG,Z[OBaHI/Iﬁ
3aKJII0OYar0TCA B CICAYIOIICM:

[IpensioxkeHa MeTOJMKAa YCOBEPUICHCTBOBAHUS TEXHOJIOTMM KOMOMHUPOBAHHOMN
pa3pabOTKU PyAHBIX MECTOPOXACHUN CI0XKHOTO CTPOCHHUS, KOTOpas yMEHbIIAeT
AJIEMEHTBI CIYyYalHOCTH B HAyYHOW padoTe, NMO3BOJISIET B COBOKYNHOCTU Y4Y€CTb
BCE 3HAUYMMbIC (DAKTOPBI, YTO 3HAUYUTEIHHO MOBBIIIAET YPOBEHb COBEPIIEHCTBA
pa3zpabaTbiBa€MON TEXHOJIOTHUH.

C uenpio o0ecrieyeHus: BICOKOM MHTEHCUBHOCTU OCBOEHUS 3allacOB M CHMKEHUS
cebecToMMOCTH  J0OBIYM  pyasl  pa3paboTaHa  TEXHOJOTHS  OTPaAOOTKH
MOJIKAapPbEPHBIX 3alacoB CHUCTEMOM MOJITaKHOTO OOPYIIEHHS MOIIHBIX PYIHBIX
ten. [Ipu 3ToM 3amackl, 3anerarpoiiye moJ JHOM Kapbepa, 0TpabaThIBAIOTCS Yepes
CIUPAIBHBIA Cbe3l U OTpadaThIBAIOT 4YEpe3 HEro pyasl U3 30HBI MO
HaJeralomuMu nopojaamu. IlycTeie mopoasl CKIIaIupyIOTCsl BO BHYTPUKAapbEPHbBIN
OTBaJl

JI7ist CHU>KEHUA 3aTpat P TPAHCIIOPTUPOBAHUH C TITyOOKHUX TOPU30OHTOB KapbepoB
pa3zpa0oTaHa TEXHOJIOTUA OTPAOOTKU IMOJKAPBEPHBIX 3alacoB, BKIHOYAIOIIAs
MPUMEHEHUE THUOKOrOo pasJeisIouIero MEPEeKpbITUS € BHYTPUKAPhEPHBIM
otBasiooOpazoBanueM. [IpumMeHeHNe TaHHON TEXHOJIOTHH TMO3BOJSET O00CCIEUYHTH
YCTOMYMBOCTH OOPTOB Kaphepa 3a CYET CKIAAUPOBAHUSA IYCTHIX TMOPOJ B €ro
KOHTYp, COKPaTUTh O0OBEM BHEIHETO OTBaJIa, YMEHBIIMB WM UCKIIOYUB MOTEPU
IIJIOIIAEH 3€MEIIBHBIX YTOAUM.

OO6OCHOBaH U CO3/1aH CIMOCOO BBHIEMKHM MPUOOPTOBBIX 3alacoB C 3aKIAIKON TpH
KOMOMHHMPOBAHHON  pa3pabOTKe CIOXKHBIX MECTOPOXKICHHM  MO3BOJISIONIUIMA
3HAUUTEJIFHO COKPATUTh YPOBEHB MOTEPH 1IEHHOM PY/Ibl, YMEHBIIUTH CMEIIMBAHUE
PYIBI C IOPOJON, & TIPU HATMYUU TTOPOIHBIX BKIFOUECHUN TOSIBUTCS BO3MOKHOCTD
pa3eNbHON BBIEMKHU, TIOBBICUTHCSI 0€30MaCHOCTh padoT.

Pa3paboTana TexXHOJOrUS BBIEMKM NpPUOOPTOBBIX 3aMacoB ¢ MOCIEAYIOLIEH
3aKJIaKOW BBIPAOOTAHHOTO MPOCTPAHCTBA TPH KOMOWHHUPOBAHHOM OTpPabOTKE
MECTOPOXKJACHUM, HCHOIb30BAHUE KOTOPOM yMEHBIIAET MOTEPU MOJIE3HBIX
HCKOMAEMBbIX U MOBBIIIAET 0€30MaCHOCTh TOPHBIX PabOT.

Pa3zpaboTaHHble TEXHOIOTUU BHEPEHHI B MpakTHKy padotsl [TUL] «Ken-Too» npu
MPOEKTUPOBAHUU OTPAOOTKU CIOKHO-CTPYKTYPHBIX MECTOPOXKIECHUN peCIyOanKu
(axT BHeapenus ot 10.10.23r.) 1 UCMIONB3YIOTCS MIPH YTEHUH JieKuii B THCTHTYTE
TOPHOTO JieJa W TOPHBIX TEXHOJOTHUs uM. akal.Y.AcanaimmeBa npu KI'TY
uM.N.Pa33akoBa (akt BHeapenus ot 17.10.2023.1).
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KOPYTYHAY

TakeeBa Anapa PaumbepaueBHanbiH, 25.00.22 - TI'eorexnosorus
(kep AacTBIHIArbI JKAHA Aa4YbIK TYPAOIY) AaAMCTUTH OOKHYA TEXHHUKA
WINMIEPUHUH KAHAHIATHI OKYMYHIITYYJYK [JapaskacblH M3AE€HHUI AJIyy
yuyH «Taraag Ty3yJylITery KeH TYJKYJAPbIHbIH KOHTYPAAH THIMIKbI
3amacTapblH AlKAJBINTHIPHIT Ka3bll aJyy TeXHOJOTHSUIAPbIH HIITeN
YbITYY» TEMACbIHAATbI JUCCEPTANMSACHIHA.

Hermsru ce310p: TEXHOJOTWs, Kasblll alyy, KOHTYPJAaH THIIIKbI
3amacrap, aMKaJbIIITBHIPBINT Ka3blll allyy, TaTaal TY3YJYLITOI'Y KEH TYJIKYCY,
Kapbep ACTBIHJAATBI 3aIacTap, Kapbep KalTAJIbIHAATBl 3a11acTap, KHYU JTaXIbIK
yparyy, MEUKUHAUKTH Kaipa TOJTYpYYy.

M3niaieeHyH  00beKTHCHM  Taiijalyy  Ka3bIHABUIAPJABIH  TaTaal
TY3YJYIITOrY KEeH TyJIKyJIaphl OOIyIl caHaiar.

M3niaaeeHyH mnpeaMeTd KEHACPAW aUKAJIBIUTBHIPBIT — MINTETYYIO
KOHTYpP/IaH THILIKBI 3aracTap/ibl Ka3blll alyyHyH 3G (EKTUBAYY KaHa KOOIICY3
TEXHOJIOTHsUIapbIH HETH3/160 OOJIYIl caHaar.

HN3uiieeHyH MakcaThl - Ialainyy KEHIAEPAU JKep Ka3blHACBIHAH TOIYK
alyyHY, TOO-KE€H HUIITEPUHHH SKOJOTHUIYYIYTYH KaHa YHOMIYYJIYTYH KaMChI3
KbUTYyy4y KapbepJIuH TYOYHAOry >kaHa KOHTYpPJaH ThIIIKaphl KaWramkaH KeH
3anacTapbiH aNKaJIBIIITHIPHIIT UIITETYYHYH WHHOBALMSIIBIK
TE€OTEXHOJIOTUIIAPBIH HETU3/106 KaHa UILITEI YBITYY.

M3unnee bIKMajdapbl: MYPYHKY M3WII0OJOPAY Tallo0 >KaHa
KANMbBIII00, Macese 00IOHYA WIMMHM JKaHa MTPaKTUKAIIBIK TaXPhIAOa.

AJIBIHTAaH HATBIMKAJIAP KAHA AJAPAbIH KAHBIYBLABITBI: Taraan
PYAANbIK TYJKYJAPJbl AWKaJBIITHIPBIN HIITETYYAO >KaHbl TEXHOJIOTHSIIAPIbI
TY3YY METOJMKACHl HETH3JEITeH; KEeHIU OeJIyll alyy KOepCOTKY4YTOpYH
KOTOpyJlaTyy >KaH TEK KaTMmapiapblH KaMThITAH KEHIECPAH AWKAJIBIIITHIPHII
UIITETYY TEXHOJOTHACHI HETM3AEITEH; KapbepAWH WYHUHICTH TOTYJIMOJOpIAYH
3ceOMHEH KapbepAuH KanTalapbIHbIH TYPYKTYYJIYyTYH KaMCBhI3/I00 MaKCaThIH/Ia
TePEHIUKTE >KaWTralikaH TOPU30HTTOPY HINTETYYA® HUKEeMAYyy Oenrydrepay
rnajananyy apkbulyy KHYM OTaXIbIK CHCTEMAJIap MEHEH KapbepauH
TYOYHIOry 3amacTapibl aWKaJbIIITBIPBIT  Ka3blll  alyy TEXHOJOTHSICHI
CyHYIITAJITAaH; KEHJEPAW >KOTOTYYy JEHIIJIMH, OOl TEeKTepre apasalibii
KETYYCYH a3aiiTyyHy KaMChI3 KbUTyy4dy Kapbe€pAWH KallTAJIbIHIATBl 3allacTapbiH
OOIIIOTOH MEUKUHIUKTEPAN TOIATYPYY MEHEH Kasblll alyy BIKMAChl HIITEIIHIT
YbIKKaH.

Kosamonyy u4eiipecy: aJblHraH HaThIKAIAP JKaHA HINTEIUI YbIKKaH
BIKMaJIap >KaHa TEXHOJOTHSUIAp MPAKTUKAIBIK MaaHWre 33, ajap nagainyy
KeHJIEpU UIITETYY 00IOHYA J0JI000PIOPpIY TY3YYAO KOJIJAOHYIYIITY MyMKYH.
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PE3IOME

nuccepranuu  TakeeBoii Anapbl PammOepameBHBI Ha Temy:
«Pa3paboTka TexXHOJOrMH BBbIEMKH 3aKOHTYPHBIX 3alacoB  NpPH
KOMOMHUPOBAHHON 100bIYe CJI0KHBIX PYIHBIX Te/D> MPeICTABJICHHON Ha
COMCKAHME YYEHON CTemeHM KAHAMAATA TEeXHHYECKHX HAyK 110
cneuuanabHocTu 25.00.22- reorexHo10rusi (MoA3eMHAasi H OTKPbITaN).

KiawueBbie cJioBa: TCXHOJIOTHA, BBICMKaA, 3aKOHTYPHBIC 3al1achl,
KOM6I/IHHpOBaHHaSI pa3pa60TKa, CJIOXHBIC PYAHBIC TCJIa, IIOAKAPLCPHLIC 3aIlacChbl,
HpI/I60pTOBBIG 3a11achbl, IIOA3TAXKHOC O6pYHI€HI/IG, 3aKJjiajgka.

O0bekTOM HCCJICA0OBAHUA JHUCCEPTALIMM ABJCTCA CJIOXHBIC PYIHBIC TCEa
MCCTOpO)KI[eHI/Iﬁ ITOJIE3HBIX NCKOITACMBIX.

IIpeamerom wucciaenoBaHUs aBisgercss o0ocHOBaHME A(PPEKTUBHBIX U
0e30MacHbIX TEXHOJOTMH BBIEMKHM 3aKOHTYPHBIX 3allacoB MpPU KOMOMHHPOBAHHOMN
pa3pabOTKe MECTOPOKICHUM.

Henabio ucciaenoBaHus sBISETCS O0OOCHOBAHHME M pa3padOTKa MHHOBALMOHHBIX
I€OTEXHOJIOTHI OTPAOOTKU 3aKOHTYPHBIX 3al1acOB IPU KOMOMHUPOBAHHOW pa3paboTKe
MECTOPOXKICHM, oOecnieunBaroliee Haubosuee MoJHOE U3BJICUEHUE U3 HEJP MOJIE3HBIX
UCKOIIA€MBbIX, 3KOJIOTHYHOCTh U IKOHOMUYHOCTh TOPHBIX PaloT.

MeTtoabl uccje0BaHUAA: aHAIU3 W 000OIIECHUE TPEABIAYIINX HCCIICI0BAHUIM,
HAyYHOTO U MIPAKTUYECKOTO OTBITA MO MpobdieMe.

IHonyyeHnblie pe3yiabTarTbl M UX HOBU3HA: OOOCHOBaHa METOJWKA CO3JaHUS
HOBBIX TEXHOJIOTMA TNPU KOMOWHHMPOBAHHOW pa3pabOTKe CIOKHBIX PYIHBIX TE,
000CHOBaHA TEXHOJIOTHS KOMOMHHMPOBAHHON OTPaOOTKH TMOAKAPHEPHBIX 3aJICKEH C
MOPOJAHBIMH BKJIFOUCHUSMHU, 00CCIICUNBAIOIIAs MMOBHIIIICHUE MOKa3aTeIei M3BICUCHUS
pyIbl W YCTOMYMBOCTH  TMOPOJHBIX  MPOCJIOEB;  MPEIIOKEHA  TEXHOJOTHUS
KOMOWHUPOBAaHHOW OTPaOOTKM TOJKAPhEPHBIX 3alacoB CHCTEMaMH IOAITAKHOTO
OOpyIlIEHUS C TUOKUM PAa3ICNSIIONIMM TEPEKPhITUEM M3 JEHCTBYIOIMIUX TITyOOKUX
TOPU30HTOB, oOOecneymBarolias yCTOWYMBOCTH  OOpPTOB  Kapbepa 3a  CyeT
BHYTPHUKAPHEPHOTO OTBAIIO0OpA30BaHMs. pa3paboTaH ciocod 0TpabOTKU MPUOOPTOBBIX
3aImacoB C 3aKJIAJKON, MO3BOJISIONINN 3HAUUTEIFHO COKPATHTh YPOBEHBb MOTEPHh PYIbI,
YMEHBIITUTH Pa3yO0KUBaHUE PY/IbI, TOBBICUTH O€30MIaCHOCTH PadoT.

Oo6sacTh MPUMEHEHUSsI: TIOJYUYCHHbBIE PE3YNIbTAThl U pa3pabOTaHHBIC CIIOCOOBI U
TEXHOJIOTMM HWMEIOT TMPAKTHUYECKOE 3HAYCHHWE, MOTYT HAWTH TNPUMCHCHHE IIPU
COCTaBJICHHH MPOCKTOB Ha OTPAOOTKY MECTOPOKIACHUH TOJIE3HBIX HCKOTIAEMBIX.
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SUMMARY

of dissertation of Takeeva Anara Raimberdievna on the topic
«Development of technologies for extraction of edge reserves during
combined extraction of complex ore bodies» submitted for the degree of
Candidate of Technical Sciences in the specialty 25.00.22- geotechnology
(underground and open).

Key words: technology, extraction (excavation), edge reserves,
combined mining, complex ore bodies, sub-quarry reserves, quarry reserves,
systems of sublevel drifts and with ore shrinkage, sublevel collapse, backfilling.

The object of the dissertation is complex ore bodies of mineral deposits.

The subject of the research is the justification of effective and safe
technologies for the extraction of edge (boundary) reserves during combined
field development.

The objective of the research is to substantiate and develop innovative
geotechnologies for mining deep and deep reserves in combined field
development, ensuring the most complete extraction of minerals from the
subsurface, environmental friendliness and cost-effectiveness of mining
operations.

Research methods: analysis and generalization of previous research,
scientific and practical experience on the problem.

The results obtained and their novelty: the methodology of creating
new technologies in the combined development of complex ore bodies is
substantiated; the technology of combined mining of subcarrier deposits with
rock inclusions is substantiated, which ensures an increase in ore extraction
rates and the stability of rock layers; the technology of combined mining of
subcarrier reserves with subsurface collapse systems with a flexible dividing
overlap from existing deep horizons, which ensures the stability of the sides of
the quarry due to intra-quarry dumping is proposed; a method has been
developed for processing on-board stocks with a bookmark, which significantly
reduces the level of ore losses, reduces ore dilution, and increases work safety.

Scope of application: the obtained results and developed methods and
technologies are of practical importance, can be used in drawing up projects for
the development of mineral deposits.
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