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B3ANMOCBS3b KOHCTPYKTUBHOM CXEMbI HCIIOJTHUTEJIBHOI'O
OPI'AHA IMMPOXOJYECKOI'O KOMBAHHA C IIUPUHOU ®POHTA MOI'PY3KH

JI. E. Mamertses, A. 1O. bopucos, /. B. babynos
Ky3sI'TY

B MupoBoiil mpakThke noa3eMHON pa3pabOTKU IUIACTOBBIX MOJIE3HBIX MCKOMAEMBbIX JKC-
IUTyaTUPYIOTCSl OOIIMPHBIN MapK MPOXOAYECKUX KOMOAWHOB, MOCTABISEMBIX HAa PBIHOK pa3-
an4HbIME (pupMamu-u3rorosurensimMu. B Kys0acce npoxonueckas TeXHUKA SKCILTyaTUPYETCS
B IIIMPOKOM JHara30He TOPHOTEXHUYECKUX U TOPHO-TE€0JIOTHUECKUX YCIIOBUM ISl IOATOTOBKU
(GpoHTa OYMCTHBIX pabOT IMpPU BBIEMKE YTOJIbHBIX IIACTOB pa3iIMyHON MOIIHOCTU. [Ipu 3TOM
MPOXO0YECKHEe KOMOAWHbI OTIMYAIOTCS APYT OT Apyra He TOJIbKO rabapuTaMu, MOITHOCTBIO, HO
U HaJMYUEM Pa3IMYHbIX YCTPOMCTB M MPUCHOCOOJIECHUH, MOBBIIAONIMX 3(PPEKTUBHOCTD pa-
601hb1. [Ipouecchl pa3pylieHus U MOTPY3KU TOPHOW Macchl OKa3bIBAIOT CaMOE€ 3HAYUTEIIbHOE
BJIMsSHUE Ha 3 (EKTUBHOCTD MPOXOAKH U MPOJOJDKUTEILHOCTh paboyuero MUKIia.

Jliis pa3pyliieHus TOpHOTO MacCUBa UCIIOJIb3YIOTCSI UCTIOJHUTENbHBIE OPIaHbl, BKIIOYa-
o1Me pabouyre opraHbl B BUJIe KOPOHOK, (pe3, 6apabaHOB ¢ pa3NIUUYHbIMU KOHCTPYKTUBHBIMU
OCOOCHHOCTSIMA M KHHEMATHYECKUMHU CBS3SIMH, OOBEIUHSIONIMX B pabouyi0 TpyIImy He-
CKOJIBKO pabounx opraHos [1].

Jlis ocy1ecTBIEeHHs TOTPY3KH TOPHON MacChl UCIIOJb3YETCsl IPUEMHBIN CTOJI TUTATEINS
C MOTPY30YHBIMU 3JIEMEHTAMH PA3IMYHOIO MCIIONHEHHUS U GopM, BKIrodas ymmpurenad. [To-
9TOMY HEOOXOJUMO YUYHUTHIBATh BIMSHUE IOTPY304HO-TPAHCHOPTUPYIOLIEH clIOCOOHOCTH pa-
004MX OpPraHOB Ha TPACKTOPUIO BOXKJICHHS CTPEJbI B MPU3a00ITHOM MPOCTPAHCTBE, HATPYKEH-
HOCTb ITPUBOJIOB CTPEJIBI, MUTATENS U TPOJAOHKUTEILHOCTD IPOXOJUYECKOTO IIUKJIA.
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Ha puc. 1 paccmoTrpeHbl 0COOEHHOCTH PaOOTHI TUTTOBBIX MPOXOTIECKUX KOMOAWHOB H3-
OMpaTeNBHOTO JICHCTBUS B peiesiaX MUPUHBI BRIPaO0TKH (Bs, M) M ITUPUHBI IPUEMHOTO CTOJIA
nutarens (Buc., M).

|

B:

Puc. 1. Pazmeps! mpuOOPTOBBIX MOJIOC N3 HETIOTPYXEHHBIX MPOAYKTOB Pa3pyIICHHS.

Ha morpy3ounyio cmocoOHOCTh MPOXOAYECKOr0 KOMOaiHa BIHSIIOT CIEAYIOIIWE Mapa-
MeTpbl: By.o. — mpubopToBas pabouasi mMprUHa UCTIOTHUTENLHOTO oprana; B . — mmprHa Hemo-
IPY’KEHHOTO 1ITabesIst POYKTOB pa3pyLIeHus y 1eBoro 60pta; By . — MIMpHHA HEOTpy»KEeHHOTO
mrrabens MpoAYyKTOB pa3pyIIeHus y mpaBoro 6opra; B — mpoekTHast mmprHa BeIpaboTKU; B —
HIMPHUHA IPUEMHOTO CTOJIa IUTATENsI MOrpy304HOro ycrpoicrsa. Ilpu atom puc. 1, a xapakrepu-
3yeT MPOLIECC SKCIUTyaTal[i UCTIOJIHUTEIbHBIX OPraHOB C paJuaIbHbIMU KOPOHKaMH, a puc. 1, 6
OTpakaeT MPOLIECC IKCIUTyaTallui C aKCHAJIbHBIMUA KOPOHKaMH.

Ha xadenpe ropuasix mamun u komruiekcoB Ky3['TY um. T. @. 'opbaueBa pazpaboran
UCTIOJIHUTENIbHBIA OpraH MpoXOA4ecKoro KoMmOaiiHa ¢ JABYMsI PeBEpCHUBHBIMHU paJlualIbHBIMU
pa3pyLIarole-orpy304YHbIMUA KOPOHKaMH, HAa KOTOPBIX KPEMATCS TPEXTPaHHbIE IPU3MBI C IUC-
KOBBIMHM UHCTPYMEHTAMH, YTO MIO3BOJIIET MOBBICUTH 3()(PEKTUBHOCTH MPOBEACHUS TOPHBIX BbI-
pabOTOK IMyTeM COBMEIICHHUS MPOLIECCOB Pa3pyLIeHUs 32005, 1poOIeHUs HerabapuToB M I0-
TPY3KHU MPOYKTOB pa3pymieHus [2].

Ha puc. 2 npuBenena cxema popmMupoBanusi poHTa MOrPy3KH MpH padoTe ABYXKOPOHYA-
TOT'O UCIIOJHUTEIBHOIO OpraHa MpoXoA4ecKoro komoaitHa U30MpaTeabHOro IeMCTBHS, COCTOS-
IIET0 U3 CTPeJbl 1 ¢ KOpOHKaMHM 2, pa3MEIIEeHHBIMHI Ha BBIXO/IHBIX BaJlax pa3JaTOYHOro pelyK-
Topa 3. Kaxkaast KOpoHKa 2 COCTOMUT U3 YCEUEHHBIX KOHYCOB WJIN IIPU3M C MaJIbIM OCHOBAaHUEM
4 1 60NBIINM OCHOBAaHHEM 5, CTYIHIA KOTOPOT'O MPUKPEIJICHA K BEIXOJAHOMY Bally pelyKTopa
3. K Hapy>KHBIM [TOBEPXHOCTAM KOPOHOK NMPUKPEIIEHBI TPEXTPAaHHBIE IPU3MBI 6 C TUCKOBBIMU
UHCTPYMEHTaMHU 7.

KunemaTtnueckas penykTopHas CBs3b 103BOJIIET TPEXTPAHHBIM IIPU3MaM KOPOHOK IIpU
BpAaIlIeHUH CO3/1aBaTh MPOCTPAHCTBEHHbIE JIAOUPUHTHI U KOPUJIOPHI, 00ECI €UNBAIOIINE COB-
MEIlEHNE TPOIIECCOB Pa3pylleHus, ApoOICHNUs U MOTPY3KH B Mpejeiax IMUPHHBI IPOBOIU-
MOM BBIPAOOTKH.
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Puc. 2. Cxema opmupoBanust ppoHTa MOTPY3KH MPHU paboTe JBYXKOPOHUYATOTO
PaANaNIbHOTO UCHIOJIHUTENIBHOTO OpraHa MPOX0J4eCKOro KoMoaiiHa.

OnpenesneHHbIi HHTEPEC MPEICTABISIOT KOMOAMHBI C IBYMSI UCTIOJTHUTEIIBHBIMU OpraHaMHU
TB 2000 (puc. 3) u TB 2500, TB 3000 «Dosco Overseas Engineering Limited» [3]. IByxcTpemno-
BbIC MPOXOIYECKUE KOMOAHHBI MOTYT MMETh B KOHCTPYKIIUU pabOYMX OPraHOB ITHEKOBBIC MO-
IPY304YHBIC YaCTH JICBOTO M MPaBOro ucronHeHus. Ho gaxe u B 3TOM ciiydae He oOecrieurnBa-
eTCs TIOJTHAs TIOTPY3Ka MITabesst TOPHOM MacChl OT MPUOOPTOBBIX MPOCTPAHCTB HA IPUEMHYIO
IUTUTY CTOJIa TUTaTeNsl. ITO TpeOyeT MaHeBPOBBIX 3a€3/10B KOMOAaitHa JUTsl 103arpy3KHu MPOCHI-
el B mpruOOPTOBBIX 30HAX, YTO YATHHSET MPOJIOJIKUTEILHOCTD MPOXOIUYECKOT0 UKJIA.

Puc. 3. Kom6aiia TB 2000.

VY CcTaHOBIIEHO, YTO MUTATENH BO BCEX THIIAX UCIOJIB3YEMbIX MPOXOTUECKUX KOMOAtHOB
NPaKTUYECKH He IEPEKPHIBAIOT ITUPUHBI TPU3a00HHOTO MMPOCTPAHCTBA, OCTABIISAS B IPHOOPTO-
BBIX 30HaX KOpUI0pH! (Bs—Bu.c.) ¢ HyneBoi norpy304HoOi ClIOCOOHOCTHIO. DTO MPUBOAMT K 00-
pa3oBaHUIO MTPHUOOPTOBBIX OTKOCOB M3 MPOIYKTOB paspymieHus 3a6os Beicoton ot 0,6 1o 0,8
JaMeTpa KOPOHOK MCIIOJHUTEIBHOTO Oprana KoMmoOaiiHa.

[TonbITKa UCMIOJIB30BATH JIEBBIE U IIPABbIE MCIIOIHUTENILHBIE OpraHbl (pUC. 3) Ha €JUHOM
KopIyce KoMOaifHa HE Jal0T 3HAUYUTEIBHOro 3¢ (eKTa, Jaxke MPH HATUYUU JONOTHUTEIIBHBIX
IIIHEKOBBIX YCTPOICTB. DTO BBI3BAHO HECOBMEILIEHUEM PAOOYHMX 30H KOPOHOK HUCIIOJHUTEIEHOIO
oprasa M muTaresiel Iorpy304HbIX YCTPOMCTB B 30HaX MPUOOPTOBBIX KOPUIOPOB.

[lepeMenienyst 1 MaHEBPOBBIE OllepallMd B MPUOOPTOBBIX MPOCTPAHCTBAX MPOXOTUE-
CKOI1 BBIpaOOTKH MOMHUMO MTOTEPh BPEMEHH MOTYT IPUBECTH K MOJIOMKaM 3JIEMEHTOB BO3Be-
JICHHOW Kpenu.
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Takum o0pa3om, BapuaHT KOHCTPYKTHUBHOT'O HCIIOJHEHUS ABYXKOPOHYATOTO HCIOIHH-
TEJIBLHOTO OpPraHa C paJuaIbHBIMUA PEBEPCUBHBIMU KOPOHKAMHU, COJAEPKAIIMMU TUCKOBBIN WH-
CTPYMEHT Ha TPEXTPaHHBIX NPHU3Max, MO3BOJSET MEXaHU3UPOBATh U COBMECTUTH IPOLECCHI
paspyiieHus, ApoOICHUS HErabapUTOB U MOTPY3KHU 110 BCEH IIUPHHE BBIPAOOTKHU, YTO IMTO3BOJTHT
COKPaTUTh NPOJOJIKUTEIbHOCTh IPOXOIYECKOIO HUKIIA.
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Hogsie TexHOI0THYN pa3pabOTKU YTOJNBHBIX U PYIHBIX MECTOPOXKACHUN TPeOYyIOT MpOBe-
JeHUs paboT 1o OYpPEHUIO CHELMATBHBIX CKBAKUH AuameTpoM 45-50 MM Ha riyOuny 10 50 M
B Kpenkux nopogax. CyIecTByooue cnocoobl OypeHus CKBaKUH MaJIOTO AUaMeTpa, UCIOIb-
3YIOLIUE CIOCO0 BpalaTebHIO OypeHusi, B 3TUX YCIOBUAX IIPU MOMOIIM OTEYECTBEHHBIX OY-
poBbIX cTaHkoB b)XK-45, ankepoycranoBiukoB CBP, a Tak ke psaja 3apyOexXHbIX aHKEpOyCTa-
HOBIIMKOB HE OTBEYAIOT COBPEMEHHBIM TPEOOBAHUSAM, KaK IO IPOU3BOJUTENLHOCTH, TaK U 110
pacxoy 0ypoBoro uHcTpyMeHTa. [IpuMeHeHe H3BECTHBIX OypPOBBIX YCTaHOBOK, OCHAIIICHHBIX
nepdoparopamMu OrpaHUYCHO TITYOUHON OypeHUs: CKBaXXHH HE MpeBbImaronieit 5-10 M, Tak kak
3¢ dexT OT yaapa 1o XBocTy OypoBOro craBa I10 MEpe YBEJIMUEHUS €€ ITyOuHbl yMEHBIACTCS.
Takum 00pazomM BO3HHKIJIA HEOOXOAUMOCTh B CO3JJaHUU TAaKOTO OYpOBOro 000pYA0BaHMS, KO-
TOpPOE IIPU MAJIOM BECE U MaJIbIX rabapuTax MOTJI0 00ECIIEYUTh IPOXOJKY CKBaKUH TUAMETPOM
50-60 MM Ha r1yOoHuHY 10 50 M B KpEenKUX MOpoJiax.

N3BecTHO, uTO Hambosee 3P PEeKTUBHBIM CIIOCOOOM OypEeHHUsT CKBaKHUH B KPEMKHUX ITOPO-
Jlax SIBJISIETCS CIOCO0 yapHO-BpaIaTeIbHOTO OypeHUs ¢ MPUMEHEHUM MOTIPYKHBIX ITHEBMO-
yIapHUKOB, IO3BOJISIOIIUX OCYILECTBIISATH AJMHAMUYECKOE BO3/1€HCTBHE HAa TOPHBIA MACCUB JIJISI
€ro pa3pyuieHHs HEeMOCPEICTBEHHO y rpyau 3a0os. [1]. Mcnonb3ys 3TOT npuHLIMI OypeHus B
UI'JI CO PAH paspaborano OypoBoe obGopymoBaHue, BKItoudaromiee B ceds cranok CBII
(puc. 1), u morpyxxnoii mueBmMoynapauk ALl ¢ HapyXHbIM quaMeTpoM 45 MM. (puc. 2). [2].

TexHuveckas XxapakTepUCTHKa OypOBOTO 000PYI0BAHUSA.

- ri1yOuHa OypeHus, M, He MEHee 50
- IMaMEeTP CKBaKUHbI, MM 46
- KpenocTtsb nopon, ex. no M. M. IIporonbskHOBY 1o 16
- OypoBoii opraH NOrpy>kHOM HeBMOoyAapHUK ALl
- HApY>KHBIA UaMeTp ITHEBMOYAAPHUKA, MM 46
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IIpusercrBue Ilpencenarens Ipesnauyma Kemeposckoro nayunoro uearpa CO PAH
K YYacTHHKaM H roctsaM IV MexayHapoaHoil HAyYHO-NIPAKTHYECKO KOH(pepeHun
«IlepcieKTHBBI HHHOBAIIMOHHOI0 PA3BUTHS YIOJBLHBIX peruoHoB Poccun»

(r. Ilpoxonsesck, 4 mapta 2014 r.)

YBAXKAEMBIE KOJUIETH! TAMbBI U 'OCITIOJA!

Ceronns Kys0acc no-npexHeMy ocTaeTcsi KpynHEHIINM yriie-
JOOBIBAIOIIMM PETHOHOM Halllel CTpaHbl. Mbl He TOJIBKO OJHOCTHIO
YIIOBJICTBOPSIEM BCE BHYTPEHHHE TIOTPEOHOCTH POCCUICKOIN IKOHO-
MHKH B yIJIe, HO U 00eCIeYrBacM BBICOKUI YPOBEHB €r0 IKCIIOPTA.
brnarogapst Ky3z6accy Poccus siBnsiercst TpeTbeil cTpaHoi B MUpE 110
00bEeMy IKCIOPTA SHEPTETUUECKOTO YIJIsl.

Ot umenn Cubupckoro otaeneHus Poccuiickoit akagemMun
Hayk U ero KemepoBckoro HayyHOro LeHTpa noszapasisto Bac ¢
oTKpeITHEM [V MexayHapoIHOW HayYHO-TIPAKTHUECKOW KOHe-
peHuun «llepcrieKTHBBl MHHOBALIMOHHOTO Pa3BUTHS YTOJbHBIX
peruoHoB Poccuny.

B nepseie 10 net XXI Beka B MUPOBOH yroJIbHOM MPOMBIIIEHHOCTH IPOU30IIEN Mepe-
BOPOT. 3a IeCATh JIeT JoObIua YISl yBelIuuuiIach 0obliie, 4eM 3a Bech XX Bek. Jlugepom aToro
nporuecca crainy crpanbl A3narcko-Tuxookeanckoro pernona — Kurait u Unaus. Poccust He
JI0JDKHA OTCTaBaTh B 3TOM mporiecce. B 2012 roxy Kysbacc Bnepssie mpep3omien 200-Muimm-
OHHBIN pyOexx noObrum yris. B 6mmwkaiiimme 15 ner B obnactu Oyaetr moctpoeHo 15 miaxr,
7 pa3pe3oB u 16 o6oraTuTeNbHBIX (aOpUK. ITO MO3BOJIUT HE TOJBKO YBEIUIUTH JOOBITY YTJIs,
HO U PE€3KO MOBBICUTH KaueCTBO MPOAYKIUH. JlabHelee pa3BUTHE YTOJIBHON POMBIIIEH-
HOCTHU pervoHa OyJeT HampaBlIeHO Ha pa3pabOTKy ¥ BHEJPEHHE HOBBIX TEXHOJOTUH 100bIYH,
oOoraiieHus u riryookoi nepepadotku yris. [Tpu 3ToM MBI 1OJIKHBI UATH B HOTY C JTyYIIUMHU
JOCTH>KEHUSIMU MUPOBOU U POCCUICKON HayKH, ONTUPAsICh HA HUX.

OO11eMHpOBBIE SKOHOMUYECKHE KPU3UCHBIE SIBJICHUS] 00OCTPHIIN CUTYALHIO B cepe 3aHs-
TOCTH ¥ 0cOOEHHO — B MOHOropojax. [loatomy IlpasurensctBo PO emie B 2010 rogy npuctynusio
K CO3/IaHMIO IIPOrpaMMbl aJIbTEPHATUBHBIX pa0OYMX MECT Ha HOBBIX Ipeanpustusx. Ciemayer oT-
METHTh, YTO AMUHHCTparms KemepoBcKkoi 00J1acTH Tak e MPUHsIIa aKTHBHOE YUacTHE B pa3pa-
00TKe MUJIOTHBIX IPOEKTOB AUBEPCU(UKALINN SKOHOMUKHA MOHOTOPOJIOB PErHOHA.

Kyz0acc nmeer BO3MOXHOCTb CTaTh YHUKAJIBbHOM IUIOIIAIKOM JIJIsl TEHEpUPOBAaHUS HHHO-
Baruii. Co3ganuem 3Toi MIIOLIa K1 3aHUMAIOTCS, (PAKTUYECKH, BCE YUACTHUKH KOH(EPEHIIHH.

[IpoBenenue naHHON KOH(EPEHIIMN IPU3BAHO CO3AATh OJATONPUATHYIO aTMOChepy JUIs
OTKPBITOr'O TUAJIOTa MPEICTaBUTENIEH OpraHOB BJIACTH, HAYKHU, OM3HECa U (PUHAHCOBBIX CTPYK-
Typ, HAMETUTb IIYTH B3aUMOBBITOJIHOTO COTPYJHUYECTBA B Pa3BUTUX MHHOBALMOHHON YKOHO-
muku Kysbacca.

Bripaxaro yBepeHHOCTb, UTO Pe3yJIbTaThl paboThl KOH(pepeHIUuH OyayT 3¢ (HEeKTUBHBIMHY,
MO3BOJIAT CO3JaTh XOPOIIME MPEANOCHUIKH JIJIsl YCIIEUTHOTO Pa3BUTHS HAYYHO-TEXHUUYECKON U
MHHOBAI[MOHHON c(hepbl MOHOTOPOJIOB, OKAXKYT MOJI0KUTEIbHOE BIMSHUE HA MOBBILICHHUE Ka-
YECTBA KU3HH Ky30aCCOBIIEB.

XKemnato BceM ycnenHon miof0TBOPHOM pabOThI, MOJIE3HBIX BCTPEY, AEJIOBBIX KOHTAKTOB
Y MpouBeTaHus!

C ysaoicenuem,
Ilpedceoamens Ilpezuduyma

— a_' ,./ Kemeposckozo nayunozo yenmpa
C\’\" ¢ CO PAH, axademux

A. 3. Konmopoeuu
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