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25 0ekabpsa 2012 2. e XK «C/JC-Y20/1b» cOCMOA/10C6 MOp-
JKecmeeHHoe Meponpusmue, hocesuwjeHHoe 3asepuie-
HUl cmpoumesiocmea o6o2amumenvHoli pabpuku
«YepHuzoeckasa-Kokcoeasa». Ha uepemorHuu cmpoume-
JIu mop>KecmeeHHO 8py4uJIu CUMBoIuUYecKuli K104 om
¢abpuku ee konnekmuey.

B cocmae «CJC-Y2n5» ce200HA 8X00m 80CceMb paspe3o8
U mpu waxmel, NPou3800cMeeHHAss MOWHOCMb KOMo-
pbix cocmaensaem 32,9 maH m. Jlo6bimelili y20n16 nepepa-
6ameobieaom yemoipe o602amumeribHble habpuKu xosn-
OduHaa. [IpouseodcmeeHHas MOWHOCMb NO 0602aujeHuIo
cocmasnsaem 17,4 MiH m yans 8 200. C 88000M 8 3KcnJ1y-
amayuio 0P «YepHuzoeckas-Kokcoeaa» — namoli ¢pa6-
PUKU KOMNAHUU — o6vem nepepabomku u o6ozauwjeHus
ebipacmem ewje Ha 4,5 MJIH m.

BOMPOCHI YIIEOBOTALWLEHNA HA MEPBOM NMJIAHE

Mpopykuma XK «CAC-Yronb» nonb3yeTcA CNpOCOM Kak Ha BHYyTPeH-
HeM, TaK 1 Ha BHeLLHEM PbiHKax. To 06YC/IOB/IEHO B NEPBYo ouepeab
BbICOK/M KaueCTBOM YA 1 ero LWMPOKUM accopTumeHTom. CtaTyc
O[JIHOTO 13 KPYMHENLLINX SKCMopTepoB B Poccun KomnaHua npuobpena
6narogaps Tomy, uto okono 70 % Ao6bIBaEMOro «4epHOro 30/10Ta»
NoCTaBAETCA B CTPaHbl GNIMXKHEro 1 flanibHero 3apy6ekba: YKpanHy,
Monbuy, BenukobputaHuio, Typuuio, lepmanuto, Utanuio, OuHnaH-
aunio, Cnoakmio. OCHOBHbIMU KOHKYPEHTaMM Ha pbIHKe ABNAIOTCA
yronbHble 3kcnoptepbl Asctpanuu, FOAP, IOxHown AmepuKu, MHao-
He3MN — CTPaH, KOTopble MMEeT MakcMManbHY BO3MOXHOCTb A1
nepeBo3Ku CBOEW NPOAYKLMN MOPCKUM nyTeM. Ky3bacc HaxoauTtca B
COBEepLUEHHO UHbIX YCI10BUAX. KOHKYPEHTOCNOCOBHOCTb YrofIbHOMN OT-
pacnu Ky3bacca Bo MHOrom onpegensaeTca oTHOLWeEHEM LieHbl dpaxTa
K LieHe Xene3HofopoXkHoro Tapuda, 1 6anaHc cknagplBaeTcsa ganeko
He B M0Jb3y Ky36aCCKUX YrobLUMKOB, KOTOPbIM NPUXOANTCA NOSb-
30BaTbCA /1A NePEeBO30K XKeNe3HOAOPOXKHbIM TPaHCNOPTOM. Bbixop
13 NONOXXEHNA OAVH — NEPeBO3UTb HE MOPOAY, @ BbICOKOJOXOLHbIIA
peHTabenbHbIN ToBap. A, CllefoBaTeNIbHO, MaKCMMarbHO yBeNMUMBaTb
o6bembl oboralleHnsa 1 Fy6oKon nepepaboTKm yriei.

B HacToAww M moMeHT pykoBoacTBO KomnaHum «CAC-Yronb» cTa-
BUT HECKOJIbKO Liefiel CTpaTernyeckoro pasBmTua KOMNaHuy Ha
ONVTENbHbIN Nepuoa:

— yBenuyeHune obbema fobblun fo 40 MIH T;

— yBenuyeHue obbema nepepaboTkm n oboraweHuns go 90 %;

— MHBECTMLMY B NPOV3BOACTBO B pa3mepe 60 mapg py6.

«PbIHOK OUKMYyem x)ecmkue mpebo8aHuA K Ka4ecmay nocmasJisie-
Mol npodykyuu. Eciu paHewe 3mo omHoCuI0Cb 8 0CHOBHOM K KOKCY-



fowelica epynne, mo celiyac U3MeHUJIU C80U 3anpocsl
3HepaemuKuU, NOABUJICA pbIHOK PSI u MHO20 Opyeux ¢hak-
Mopos, No8IUABLWIUX HA HAWY dessimeslbHOCMb, — Pac-
CKa3blBaeT BULIe-MPEe3VAEHT MO YrofibHOW OTpacin
XK «COC» FOputi [lepa6uH. — [Tosmomy 0515 obecne-
YeHUs ycmoUli4ueo20 pazeumus KOMNAaHuU Mbl 0coboe
8HUMAHUe yoenseMm y2neo602aweHuto.

HOBAA ®ABPUKA — HOBbIE NEPCMEKTUBDI

Ha paspese «YepHurosew» 3aBepLInnocb CTpou-
TeNbCTBO 0boraTuteNibHol pabpukm «YepHuUroBckas-
KokcoBas» Npon3BOACTBEHHOW MOLHOCTbIO 4,5 MAH T
yrna Brog. Ha 3t1 uenm xonanHrosas KomnaHua «Cu-
6vpckuin lenosoi Coto3» MHBECTUPOBaNa 6 Mipg pyo.

«3asepuieHue cmpoumesnbcmea «HepHu2o08ckou-
Kokcogoli» — 3mo yacme Hawel npozpammel Mooep-
Hu3ayuu npeonpuamuti «C/]C-Yensa» onsa daneHeliwe20
nepexoda Ha nepepabomky 8ce2o 006bI8aeMo20 y2JiA.
Ce200HA 001 nepepabomaHHsbIx yanel, 8 MOM yuc-
ne obozauwjeHHbIx, cocmasasem 53 %. Mol nnaHupy-
emM, ymo k 20152. 3mom nokazamersnb 8bipacmem 0o
90 %. 9mo o3Ha4yaem, Ymo y20/bHble NPeONPUAMUSA
«Cubupckoeo [lenosozo Cotoza» 6yoym nepepabamei-
8ame u 0602awame 8ce ye/u, nepepabomka Komopbix
MmexHUYecKU 803MOXHA, — PacCKa3blBaeT NPe3ngeHT
XK «CAC» Muxaun ®edaes. — Ce200HA Ha «HepHu-
208ye» c030aH camblli MOWHbIU yerienepepabamelea-
fowjuti Komnsekc Poccuu: om 006b14u yesa Ha paspese
u waxme «tOxHas», 0aabHeliwezo e2o obo2awjeHus 00
noepy3Ku 20mo8soli NPOOYKYUU 8 820H8bI.

YHUKANbHAA N0 CBOUM MEXHUYECKUM Xapakmepuc-
MUKAam U 803MOXHOCMAM 06o2amumesibHas pabpuka
«YepHuzosckas-Kokcosasa» — nepeas 8 Poccuu paccyu-
maHa Ha nepepabomky cpasy 08yx 8U008 yesisi KOKCYIo-
WUXCA U 3HEp2emu4ecKUX Mapok. VI3 Hux nepepabomka
yenel mapku «KC» (yanu waxmel «FOxHaA») — 3 MaH m
8 200, mapku «CC+KCH» (yenu paspesa «YepHuzo-
sey») — 1,5 msiH m. [IpouzsodcmeeHHaAs MOWHOCMb
Ho8oU habpuKu paccHUmMaHa Ha exezo00Hyto nepepa-
60mkKy 4,5 MsIH m y2ns 8 200 ¢ ygesudeHue 00 5,5 MJH
m. CymmapHas MouwHocme 0602amumesibHO20 KOM-
nJekca, ekoYaoujezo yxe oeticmayrowyro ¢abpuxy
paspesa, cocmasum 11,5 MsiH m yess  200».

MpennpuaTne ocHalleHo Mo nocsiefHeMy CNoBy
TeXHUKW. 3aecb yCTaHOBNEHO okono 500 ea. Hosel-
wero 060pyAoBaHMA OTEYECTBEHHOIO 1 UMMOPTHOTO
npousBoacTsa. «Mebl yxxe oyeHunu obopydosaHue Kak
noseosnAouee ycosepuieHcmao8ams npoyecc 06oza-
wieHus, — pacckasbiaeT gupektop OO «YepHurosc-
Kan-Kokcosas» Antekceli lTnomHukoe. — Ymo kacaem-
CA3/1eKMpoo6OpyO0BaAHUS, MO YCMAHOBKA YACMOMHbIX
npeobpazosamerieli Ha NPUBOOAX MEXHOI02UHECKO20
060py008aHUSA U KOMNEHCamopo8 peakmusHOU MOW-
HOCMU nosJsiusem 8 UesIoM Ha 3KOHOMUI — nompeb-
J1eHue 3/1ekmpo3Hepauu cHusumcs Ha 20 %».

Bnepsble B Poccnn B paMKax KOMMIEKCHON aB-
TOoMaTun3auum oboraTuTenbHol Gabpukmu npu cTpo-
UTENbCTBE peann3oBaHbl CUCTEMbl aBTOMaTMyecC-
KOro yrnpaBJieHuNa TAXKenocpeHbIM cenapaTtopom;
TAXENOCPeAHbIMU TMAPOLMKIOHAMU; BUHTOBbLIMM
cenapaTtopamu; paoTaumen u cryljeHem LIaMos.
KomnnekcHaa aBTomaTr3aLma npoLecca yrnenoa-
rOTOBKM MO3BOJIUT CHU3UTb BIMAHUE YeNOBeYeCKo-
ro pakTopa Ha npoueccol oboraweHus yrnen. Kon-
TPOJIb 3@ TOYHOCTbIO TEXHOJSIOTMYECKOTO NpoLiecca,
KayeCcTBOM BbiMyCKaemMol TOBapHOW NpoayKuum,

PETMOHbI

B XK «C/]C-Y20nb» HapAdy c yeenu4yeHuem 06emMo8 npou3eoocmea pea-
Jlusyemcs eaxxHas 3a0aya — ysyqyuieHue Ka4ecmeeHHbIX XapaKkmepucmuk
0o6bieaembix yaneli: CHUXeHUe 8/1IaXXKHOCMU U 30J1bHOCMU, NO8blWeHue
co0epxaHuA KpynHbIX KJ1accoe U yeesuveHue 06semMo8 nepepabomku ps-
dosvbix yanel. K2015 2. o6wuli 06vem nepepabomku naaHupyemcs yeesnu-
4ume ¢ 53 00 90 % do6bieaemozo yanA. Ha pazeumue o6o2amumesnbHbIX
mouwjHocmeli «Cubupckuli [lenosoli Coto3» niaHupyem Hanpasume 00
2018e2. 60n1ee 10 mapo py6.

B Hacmosauwjee epemsa nod ynpaenernuem XK «C[JC-Yzone» Haxodamcs ye-
meipe o6o2amumensHoie pabpuku: OD «[TpoKonbeBcKy20/b»: «3UMUHKA»
u «KpacHozopckas», a makxe «JlucmesxxHas» u «YepHuzoeey». Pabpuka
«YepHuzoeckas-Kokcoeas» cmana namoli.
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PETMOHbI

BMJIOTb 40 OTIPY3KM B BaroHbl OyAeT ocyLiecTBAATL KOMMbIOTEP.
DTO CHM3UT NoTepy NPoAyKTa A0 HYNA N SKOHOMUT 3aTparThl.

Ha O® «YepHurosckan-KokcoBas» ocyLecTBfieH BbICOKOIpdeK-
TUBHbIN SKONOrMYecKnii NpoekT. Mpon3BoacTBEHHaA AeATENIbHOCTb
$abpurKn He OKa3blBaeT BPeLHOrO BO3AENCTBUA Ha OKPY»KaloLLyto
cpepy. 3aecb CMOHTUPOBaHA BOAHO-LLIAMOBasA CXemMa 3aMKHYTOro
LMKna, MO3BONAOLWAsA NCMOJIb30BaTb BOAY AJA YINENOAroToBKM Ha
MOCTOSAHHOW OCHOBE, He cHbpacbiBas ee B OTCTONHUK. KpbiTble cknagpl
TOBapHOW NPOAYKLMM eMKOCTbIO 32 ThIC. T 3aMETHO CHUXKAIOT Mblje-
BYIO Harpy3Kky, OTCYTCTBYIOT TEPMMYECKUE CYLIKM MPOAYKTOB 0bora-
LLieHUA, KoTopble MpuBesnn 6bl K BbIGpocam B aTMOChepy 3arpA3HeH-
Horo Bo3gyxa. Takxe Ha NpeanpuATAN HET HAPYKHbIX TMAPOOTBANOB,
ABNAIOLWMNXCA UCTOYHMUKOM 3arpsA3HEHUA NOA3EMHbIX BOA,.

Ha ¢pabpuike noctpoeHa cobcTBEHHaA MoaybHas KoTenbHas. Ee
NPOW3BOACTBEHHbIE MOLYHOCTN MOJIHOCTbIO aBTOMaTU3NPOBaHbI.
KoaddpnuneHT nonesHoro gencrana Kotnos gocturaet 85%. OHu
CnocobHbl paboTaTb NPakTUYECKM Ha OTXOAaX NPOU3BOACTBA. B 3Tux
TonKax 6e3 ocTaTka CropaeT yronb 3051bHOCTbIO A0 40 %.

YHVKanbHOCTb HOBOW $abpurKK 3aKnoyaeTca Takxke B cefyto-
KX 0COBEHHOCTSAX: 3AeCh BnepBble B POCCH MPUMEHEH KaMepHO-
MeMO6pPaHHbIV GUAbTP-Npecc AnA 06e3BoXKUBAHNA KOHLEHTpaTa
dnoTtaumm KpynHocTbio 0-0,2 MM (0Xmnaaemasn BNa>KHOCTb KOHLIEH-
TpaTta ¢noTaumu He 6onee 22 %); UCKNI0YEHO CMELLNBaHKE NOPOA-
HbIX U KOHLIEHTPATHbIX LLISIAMOB 3a CYET pa3fenbHOM pereHepaumnm
MarHeTUTOBOW CYCMEH3UN; NCKITIOYEHO CMeLLMBaHME KOKCYIOLLXCA
N SHEPreTUYeCKrX MapoK Yriei 3a cYeT nx oboralleHms Ha pas-
JeNbHbIX TEXHONIOTMYeCcKUx NuHusx. My6brHa oboraweHns — fo
0 mm. OTrpy3Ka ToBapHOI NPOAYKLUN OCYLLeCTBAAETCA Ha ABYX
XKenle3HOAOPOXHbIX NyTAX no 1000 T/4 Ha Kakaom. Ha HoBom npo-
MbILIIEHHOM NPEANPUATUM CO34aHO0 550 BbICOKOTEXHONIOFNYHDbIX,
BbICOKOOMIauMBaeMblx pabourx mect. CpefHAsA 3apaboTHas nnata
cotpyaHukoB O® coctaBut 30 ThiC. pyb.

Hawa cnpaeka

Paspes «YepHueosey» pacnosnoxeH Ha cesepe Kemepoackoli obac-
mu u ompabameieaem 3andcwl Kedposecko-Kpoxanegckozo y2o1bHo-
20 MecmopoxdeHus. E2o nnowade cocmasnsem okoso 30Ke. KM.
Cmpoumenbscmeo paspesa npouseoousiocb 8 08e o4epeou HA 08yX
0060C06J1eHHbIX NOJIAX, KOMopble No30Hee 06veduHuUU. [Tepaas oue-
peds — (YepHuzosckoe nose) bbiia cOaHd 8 SKcnslyamayuto 8 dekabpe

1965 2., emopas (HosokonbuHckoe nose) — 8 1976 2. Bsmom xe 200y
sowia 8 cmpoui u nepsas o6ozamumernsHas pabpuka. Cmpoumerno-
cmeo emopoli O 3asepwieHo 25 Oekabps 2012 2.

OAO «YHepHuzosey» pabomaem 8 pexxume 2000800 000bI4U ye/ia Ha
yposHe 6osiee 5,9 MsiH m. 3mo — nepsoe npednpusamue 8 Ky3bacce, Ha
komopom 8 2002 2. 6b11a ycnewHo 8HeOpeHa asmomMamu3upo8aHHas
cucmema ynpasJsieHus 20pHOMpaHcnopmHeim obopyoosarHuem (ACY
I'TO), 8HeOpeHa u ycnewHo pabomaem cucmema y4ema 3/1eKmpo-
SHepauu, a Makxe cucmema dsmomamusayuu ynpasJseHus byxeasn-
mepckum y4emom u nepcoHanom. Ce2o0Ha — 3mo 00HO U3 CaMbIX
ycnewHbix npednpuamuti 8 Kemeposckol obnacmu. lpednpusmue
sedem 006bI4y 3Hepeemuyeckozo yena mapku CC u KoKcyrowezoca
yena mapok KCu KCH, c seodom 8 skcnstyamayuto waxmel <KOxHas» u
yacmu ee yens, oboeamumesnu npednpuamus 06ecneyusarom 8binyck
npodykyuu knaccos K, OM, CLLI, MCLL, OMCLL. B HacmoAwee spemsa
¢abpuka sbinyckaem cmosibKo MApoK y2/isl, CKOJIbKo mpebyem poi-
HOK, a 8bICOKOE Kayecmeo 8binyckaemoli npodyKyuu eapaHmupyem
€mMabusibHbIU pocm 3KCNOpmMHbIX Nocmasok. Ce200HA 3mo 6osee 70 %
8 0bweli nocmaske yasns paspesd. Yeone «4epHuzosya» noayqaom
nompebumenu 8 Typyuu, YkpauHe u 2ocydapcmeax Espocotosa.

Mamepuan nodzomoeuna Hamanes CAHHUKOBA,
8edywjuli cneyuaaucm no cea3am

c o6wecmeeHHocmobio OAO XK «CLJC-Yzone»
(e-mail: nata-sannikova@yandex. ru)

nasHeiti kKopnyc habpuku



“ THE PEAK OF EXCELLENCE

QumMa 2013

15-21 anpens, MioHxeH

3aperucTpupynrech

OHNawuH U c3KoHOMbTe!

Mini
® MecTo BcTpeyu npodheccHoHanos
rOPHOW NPOMBILLNIEHHOCTH

» Bonee 600 kKomnaHwWi-
3KCMOHEHTOB CO BCEro Mupa

» Bonee 100000 noceTutenen-
cneuywanucToB
KouTtakt Bocnonb3yiTecs npeMmyliecTsom
Q00 «Mecce MiOHXEH KOHCANTHH» OHNalH-perncTpauuu - 3aechb:

Ten. (495) 697 16 70, 697 16 72 .
Irﬁgﬂmassa-muenchen.ru www.bauma.d E! ticket 5! en



MEPCMEKTUBLI T2K

YK 622.271(571.61) © B.W. CynpyH, C. A. PanueHko, A.B. Jlesuenko, O.J1. MaHyeHKo, 2013

lipoGnembl u nepcneKTUBbLI OTPAOOTKN
AncaTcKoro KameHHOYroNnbHOro MeCTopoXKaeHuA

B crartbe paccmoTpeH HOBbIM noaxoa K oTpa-
6OTKe AHCGTCKOI'O MeCTopOXAEeHMUs1 KOAMeHHbIX
yrnew, 3aKoYaloLmifcs B O4HOBPEMEHHOMH
oTpaboTKe BEPXHEH M HUXKHEMN YrosbHBIX CBUT
MECTOPOXAEHMS, YTO NO3BONISET CO3AATh PA3-
pe3c ﬂpOM3BO,ﬂCTBeHHOP‘i MOLLUHOCTBIO MO Ao~
6bi4e yris Ha ypoBHe 6 MITH T BTOA.
Knioueewble cnoea: oceoeHue Mecmopoxoe-
HUS, KOHMYPHbIL U npedesibHbIl Ko3ghuyueH-
Mmbl 8CKPbILWU, BCKpbIMUe, Nops0ok ompabom-
KU, npou3800CM8eHHAA MOWHOCMb.
KoHmakmHas uH¢popmayusa —

e-mail: mggu_to@mail. ru

CYMNPYH Banepwuii UBaHOBNY
3amecmumerne pykogodumens
«[lpoekmHo-3KCcNnepmHo20 yeHmpa MITY»

PAQYEHKO Cepreit AnekcaHapoBuY
PykogoOumesns omoesna npoekmuposaHus
OFP «[lpoekmHo-3KCNepmHo20 yueHmpa
MITY»

JIEBYEHKO Apocnas Buktoposuy
AcnupaHm kaghedpwsl TO MITY

NMAHYEHKO Oner JibBoBUY
AcnupaHm kaghedpwsl TO MITY

CywecTBylowWwne peleHna no aobblye yr-
nen ANCaTcKoro MecTopoXaeHNs OTKPbITbIM
cnocobom Ha nNepBOM 3Tane npeaycMmaTpu-
BaloT BOBJieueHne B pa3paboTKy 3amacos
yyacTKa «YrosbHbiii» B o6beme 3728,8 TbiC.
T (ytBepxaeHbl TK3 T «Yutareonorusa» ot
24.12.1991, npoTtokon N2315). Mpwu 3Tom npo-
N3BOACTBEHHaA MOLLHOCTb pa3pesa nepBom
ouepepnm He npesblcuT 0,5 MnH T/rog [3].

B nocnepgytouiem B pazpaboTKy LOSXKHbI
6bITb BOBNleUeHbl 3anacbl yrna Cesepo-Boc-
ToyHoro 1 lOro-BoctouHoro yyactkos mec-
TopoXAeHusA (c 3anacamm ~53,6 MJH T), Ha
6a3e KOTOPbIX MOXeT ObITb MOCTPOEH pas-

OcBoeHne AncaTCcKoro MectopoXxaeHus
KaMeHHbIX yrfien npefsaputesibHo paccmat-
pvBanoch C NPYMeHeHVIeM NOA3EMHbIX M OTKPbITbIX FOPHbIX paboT [1].

Mcnonb3oBaHme noa3eMHol 0TpaboTKM NIaHNPOBaNoCh No Yriam
BEPXHeWN CBUTbI Ha yyacTke «LleHTpanbHbIn-II» 1 No yrnam HuXHen
CBUTbI Ha BEPXHUX ropn30oHTax Oro-BocTouHoro yyacTtka, pacnoso-
YKEHHbIX HU>XKe rPaHuL, OTKPbITbIX PaboT. OTKpbITbIN cocob npeano-
naranca ana otpaboTKy BepxHeil 30HbI (BbIXOAO0B) YrofbHbIX M1acToB
HUXHEN CBUTbI 40 oTMeTOoK +1000, +1200 m.

Mo 3KCcnepTHbIM OUeHKaM KOHCanTMHroBbix areHTcTB (SRK
Consulting, IMC Montan n fp.) C yueToM MMEILNXCA orpaHuye-
HWIA, peanu3auma nog3emHoro crnocoba 4o6blun Ha ANCaTCKOM Ka-
MEHHOYro/IbHOM MeCTOPOXAEHN Ha NepBbIX 3Tanax ero 0CBOeHnA
HeuenecoobpasHa [2].

Mpw oTpaboTKe yrnen BepxHen cBUTHI (y4acToK «LleHTpanbHbIii-
[1») OCHOBHbIM pUCKOM fAABNAETCA nnoxaa oboratumocTb yrnei. Mo
AaHHbIM IMC Montan, fo6blua nof3eMHbIM CNOCO60OM Ha yyacTke
«LleHTpanbHbIn-Il» He OKynaeTca n3-3a HU3KOro BbIXOfAa KOKCOBOIO
KOHLeHTpaTa (27-28 % no npoBeAeHHbIM UCNbITaHUAM Npwu 52 % He-
06XOAMMBIX 1A OKYNMaeMOCTV MHBECTULNIA B MOA3EMHblE PaboTbl).

CTpouTenbCTBO WaxTbl AN AOObIUM I Ha BEPXHUX FOPU3OH-
Tax HUXKHel cBUTbI (yyacTok KOro-BocTouHbiin) conpsaxeHo c pabo-
TOW B CNIOXHbIX FOPHO-Te0I0rMYecKmx ycnoBusax (6onbLioe Konu-
YeCTBO Pa3pPbIBHbIX HaPYLUEHWI, KPyTble Yriibl 3aneraHus, CIoXHoe
CTPOEHMe YrofbHbIX Nayek, 06BOAHEHHOCTb, Fa3006MAbHOCTb U
T.A.), He NO3BONAOWMNX CO3AaTb CTabMNbHO GYHKLMOHUPYIOLWNIA
rOPHbIA 06BHEKT.

[lo nocnepHero BpeMeHu CYMTanoCh, YTO FOPHOTEXHNYECKME BO3-
MOMHOCTM OTKPbITbIX PaboT Ha ANCaTCKOM MeCTOPOXKAEHNM Orpa-
HUYeHbI.

pe3 BTOpOu o4yepeam C MOLHOCTbIO MO Yo
2 MITH T BTOA.

B BbiWwecKaszaHHOM cilyyae Ha OTKPbITbIN
cnocob paspaboTku npuxogmTca nuwb 11 % obLymx 3anacoB NnNLEeH-
3MOHHOTO y4YacTKa MeCcTopoXaeHuA (cM. mabauyy).

Mpu HaNUUUK cepbe3HbIX OFPaHNYEHN AN1A NOL43eMHOro cnocoba
BaKHewLwel 3aaayelt 0CBoeHMA ANCaTCKoro MeCTOpoXaeHUA ABNA-
eTcA 060CHOBaHKEe BO3MOXXHOCTM CO3[aHNA Ha ero 6a3e yrnenobbisa-
loLero NpeanpuATUA C NPON3BOAUTENBHOCTbIO MO Y0 Ha YPOBHE
6 MJTH T B rOf, peann3yemoi C NCMoNb30BaHNEM TONbKO OTKPbITOro
cnocoba paspaboTku.

MNpenBaputenbHaa oueHKa KOHEYHbIX KOHTYPOB OTKPbITbIX
ropHbIX paboT 1 o6beMa n3BneKaemMbix 3anacoB NPU MOLLHOCTHU
pa3pes3a ~6 MIH T B rof BbinonHeHa MITY Ha 6a3e npeaenbHo-
ro KoapouumeHTa BCKpbIWN. MpU SKOHOMUYECKUX NOKa3aTensax
NPUHATBHIX Ha 6a3e NpeanpPUATUIA aHaNOroB BEPOATHbIE 3Haue-
HUA nocnepHero anA ANCaTckoro MecTopoXAeHnAa MoryT ObITb
NPWHATBI B UHTepBane ot 17 go 27 m3/T. Mpwn Takom nokasatene
npepenbHOro KoadgdurLmeHTa BCKPbILWY B KOHTYP OTKPbITbIX paboT
nonagaet o1 120 go ~170 mAaH T yrna, unn ~40 % obwnx 3anacos
NIMLLEH3MOHHOIO yyacTKa.

Ecnn BennumHa npegenbHoro Koa¢dnumnmeHTa BCKpbILLN (Knp)
yKnaablBaeTca B UHTepBan 17-27 m3/T, onpeaeneHHbiin Ha 6ase
TeKyLWMX SKOHOMUYECKNX NoKasaTenen, To B 15-20 neTHen nep-
CreKTMBe 3HayeHne JaHHOro NnokKasaTtens, BepoATHee BCero, Co-
cTaBuT ~32-37 M3/T.

B sTom cnyuae 6onbluan yacTb 3anacos (8o 220-250 miH T) yrna
AnNcaTCKOro MeECTOPOXKAEHMA MOXET OblTb OTpaboTaHa OTKPbITbIM
cnocobom. MNepcnekTnBHbIE KOHTYPbI 0OTPabOTKM pa3pesa «AncaTc-
KWI», NOCTPOEHHbIE NP Pa3INYHbBIX NPOrHO3HbIX 3HAYEHMAX Npe-
AenbHoro KosdduumeHTa BCKpbILWKW, MPUBEAEHDbI Ha puc. 1.

[aHHble No 3anacam 1 KavyecTBy yrieil ANCaTcKoro MecTopoXxaeHus
B Npefenax 1NLEeH3MOHHOro yyacTKa [4]

Yyactku - K Ko
CeBepo-BoCTOYUHbIN 13,5 8,8 53
lOro-BoctouHbin 16,2 54,7 3,5
LlenTpanbHbin-ll 152,1 — —
YronbHbin — — —
Bcero 181,8 63,5 8,8
Wtoro 439,2
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Yrnbl HaKNOHa CTaLUMOHaPHBIX Y BPEMEHHO
Hepabourx 60pToB, paccMoTpeHHble B TIM n
JencTayloliemM NpoeKTe, NPUHATbI Ao 49° co
CTOPOHbI BUCAYEro 6oKa 3anexu 1 35° co cTo-
POHbI nexkayero 6oka.

CyuiecTByoWme AaHHble NO CTPOEHUIO 1
CBOWCTBaM BMELLAIOLLMX NMOPOS MECTOPOXKAE-
HWMA CBUAETENbCTBYIOT, YTO NMOCTAaHOBKA YCTY-
MOB Ha NPeAenbHbIN KOHTYp 451 6onbLuei yac-
TN XapaKTePHbIX MHXXEHEPHO-TE0NIOrMYecKnx
30H, BECbMa BEPOATHO, MOKET BbINOSIHATLCA
ycTynamu ¢ BepTukanbHbiMu (90°) oTKocamm
npwu BbicoTe nocnegHux ot 30 o 45 m (co cTo-
pOHbI BMCAYero 6oKa 3anexu). 9To No3BoNUT
«BbIATU» Ha 3HaUYeHNe PacYeTHOro reHeparnb-
HOro yrna Hak/loHa 60pTa pa3pesa Ha ypoBHe
55-60° (puc. 2).

MNocnepHee 06CTOATENBCTBO JacT BO3-
MOXHOCTb B Npejenax nepBoro 3Tana oT-
PaboTKN «AMNCaTCKOro» MeCTOPOXAeHUSA
(~150-170 MNH T U3BNEKaeMbIX 3aMacoB.)
CyLeCcTBEHHO CHU3UTb 06BbEeMbI NPOU3BOAC-
TBa BCKPbIWHBIX paboT 1 Tekylwme Koapdu-
LMEeHTbl BCKPbILLN.

BaxHenwen 3agaven, npegonpepenaio-
e BO3MOXHOCTb CO3AaHNA «6ONbLIOTO»
pa3pesa, ABNAETCA Nepexos K pa3MeLLeHmnto
BHELIHNX OTBaNOB (0TBaNIbHbIX MacCUBOB) B
CMEXHbIX YLenbAX C YaCTUYHON WX NOJ-
HOI NepecbiNKOW CyLIeCTBYIOWNX BOJOTO-
kOB (puc. 3).

3anonHeHNE BHELIHUMY OTBaJTaMU CMEXKHbIX
YLENUiA C NEPeChINKON BOLOTOKOB TpebyeT

Puc. 1. [epcnekmugHele KOHMYpPbI paspe3a «Ancamckudi», NOCMpoeHHble NPpU NPedesibHbIX NPOBEAEHNA KOMMJIEKCA FTEOKPUOJIOTNYECKUX
KOHMYpPHbIX KO3(GuyueHmax 8ckpulwiu: 1 — KOHMyp paspesa npu npedesibHoM KosgguyueHme N NHXKEHEePHO-Te0IOrNYeCcKNX NCCnefoBaHnin.
8cKpbiwU ~10 M3/m; 2 — KoHMYyp paspe3a npu npedesbHOM Ko3gpuyueHme 8ckpbiwiu ~17 m3/m; OnbITHO-MPOMbILLNIEHHbIE PaboTbl MO Nepe-
3 — KOHMYp paspesa npu npedesibHOM Ko3guyueHme 8ckpbiliu ~25 mM>/m; ChiNKe PyubsA «YroMbHbIN» Lenecoo6pasHo

4 — KoHMYp paspesa npu npedesnbHOM Ko3gguyueHme 8ckpbiluu ~45 m3/m

Joma A —— o i RA Y IONEHAR CBHTA

Hirakaa yronenas cenra

Puc. 2. Paspes no pazsedouHoti nuHuu 29-VII
«Ancamckozo» y20/1bHO20 MecmopoX0eHUus,
unmocmpupyroujuti CHuxxeHue 06semos
BCKPLIWHbIX NOPOO NpU yeesudeHUU yana
HaknoHa bopma

DEBPAJIb, 2013, “YTOJIb”
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Puc. 3. PacnonoxeHue 8epxHeli u HUxHel pabo4ux 30H paspe3a «<Ancamckuli», omeanos u KoHeeliepHbIX cucmem (MOWHOCMb NO y2/iio ~ 6 MJIH M/200,
no sckpelwe ~70 MIHKy6. M 8 200): A, B, C, D — omeasnbHble maccussl; 1 — 0pobusibHO-nepezpy304Hble y3/1bl BCKpbIWHbIX Komniekcos LIT;
2 — KoHeeliepHble TUHUU; 3 — Y3716l 8bl2pY3KU 8CKPbIWLHbIX NOPOO HAa 0mMedsie; 4 — 30Hbl Nepecbinku 6000MOKO8

NnaHMpoBaTb C NepBbIX 3TanoB 0CBOEHMA ANCAaTCKOro MECTOPOX-
neHns (2012-2013rr.).

Mpn NpoeKTMpOoBaHUM «60MNbLIOTO» pa3pesa NOAXOA K Pa3BUTUIO
FOpHbIX PaboT GyAET NHBIM B CPaBHEHWW C PaHee CIOXKMBLLUUMMICA
cTepeoTunamm.

MpenBapuTtenbHble oUeHKN rpadrKoB pexrmMa ropHbix paboT
CBWAETENbCTBYIOT, UTO A0 OTMeTKU +800 M (rnyburHa pa3spesa 6e3
HaropHow yacTn ~700 M) KOHTYpHble KO3PULIMEHTbI BCKPBILLN CO-
CTaBnAT ~16-17,2 M3/T 1 He NPEeBbICAT NpefeNibHbIX AnA NepBoro
3Tana oTPaboTKM NIMLEH3MOHHOIO y4acTKa (~25 M3/T1).

HekoTopas cTabunmsauus KOHTYPHbIX KO3GPULIMEHTOB BCKPbILL
6yneT obycnoBneHa cpabaTbiBaHEM BbICOTHbBIX 311EMEHTOB perbeda
1 BOBNIEYEHNEM B OTPABOTKY B 30HE «A» BEPXHEN YroNIbHOW CBUTDI
(yuyacTtok LieHTpanbHbii-ll 30Ha «Ax, (cm. puc. 2)).

JaHHOe 06CTOATENBCTBO NO3BONAET CAeNaTb BbIBOA O TOM, UTO
ropHble paboTbl LienecoobpasHo pa3BuBaTh Kak Ha HIKHeM («KOro-
BocTtouHOM»), Tak 1 Ha BepxHeM («LleHTpanbHbIii-I») yuacTkax mecto-
poXaeHus, HaunHaA c NepBbIX ¢pa3 NPor3BOACTBA FOPHbLIX PaboT.

B npouecce pa3BuTUA ropHbIX paboT paboune ropu3oHTbl BEpXHE-
IO ¥ HMXKHETO pa3pe30B O6yayT CNMBATbCA B Npeaenax OfHOUMEHHbIX
rOPU30OHTOB.

Yronb, o6blBaeMblil Ha BepxHeM yyacTke («LleHTpanbHbli-11»), 6y-
[eT UMeTb NOoBblLeHHOoEe cofiepKaHue cepbl (80 2 %) 1 301bHOCTY.

CyyeToM BblLLIECKAa3aHHOTO, BEPOATHEE BCETO, HAa 060raTUTENbHOW
babpurike Heobxo[MMO NpefyCcMaTprBaTh [ABe HE3aBUCUMbIE TEX-
Honornyeckre NMHUM (ANA yrnen BepxHen CBUTbI 1 Yrien HUXHeN
CBUTbI). [lnA nonyyeHnA 3KCNOPTHOIO NPOAYKTa KOHLEHTPAT yrnen
BEPXHEro YrneHOCHOro ropnsoHTa cieayeT nofsepraTb LWMXTOBKe
C KOHLIEHTPATOM Yrfiel HUKHEro YrneHOCHOro ropu3oHTa.

MocnepHee npegonpeaenuT NponopLmmn B AO6bIYE YIIA U MHTEH-
CUBHOCTb Pa3BUTUA BEPXHEN W HUXKHEN pabounx 30H paspesa.

DEBPAJb, 2013, “YTOJIb”

MpuHunnunanbHaa cxema pa3BUTUA pa3pesa, PpacnonoxeHne
BHELWHMX OTBASIOB U TPAHCMOPTHbIX KOMMYHUKaL npusee-
Hbl Ha puc. 3. O6bem NPON3BOACTBA BCKPbILWHbIX PaboT B CTa-
6UNbHBIN Neprog 3KCnnyaTaunm ANCaTCKOro MecTopoXAeHUs
cocTaBuUT ~70-75 MAIHKY6.M B roi Npu MOLHOCTY Mo Jobblue
yrna ~6 MNIH T Brog.

Ona 5¢deKTUBHOro CHMXXEHUA onepauNOHHbIX 3aTpaT Ha
NPOun3BOACTBO FOPHbIX PaboT PeKOMeHAYyeTCs NCNOoNb30BaHKe
KOMIM/IEKCOB LUKANYHO-NOTOYHON TEXHONOIMK ANA OTPaboTKn
BCKPbILWHbIX nopoA 1 yrna (cm. puc. 3). Mpn nonHom pa3sButumn
pa3pe3 «AnNcaTtCKum» [ONXKeH UMeTb MNATb KOHBENEPHbIX NMHUNA.
M3 HUX yeTblpe MHUM CYMMapHON MOLLHOCTbIO ~50 MJTH Ky6. M
ANA AOCTaBKMN BCKPbIWHbBIX MOPOA, U OAHY IMHUIO TEOPETUYECKON
NPOn3BOANTENbHOCTbIO 10 MAH T B ro4 AN1A TPAHCNOPTUPOBKN YA
Ha oboraTutenbHyto Gpabpuky.

YacTb 06EMOB BCKPbILIHbBIX MOPOA (40 20-25 MIH Ky6. M) fOMmKHa
JOCTaBNATLCA Ha BHELLHWE U BHYTPEHHVE OTBaslbl aBBTOMOOWIbHBIM
TPaHCMOPTOM AJIA YUaCTKOB paboueli 30HbI C A/IMHOWM OTKaTKM He
6onee 2,5-2,7 Km.

Cnucok aumepamypebi

1. TexHUKO-3KOHOMUYecKue NPeasIoKeHnA No 0CBOeHUIo AncaTc-
KOro KaMeHHOYrosibHoro mectopoxgeHua. — M., MITY, 2008r.

2. IMC Montan «Scoping Study» no oTpaboTke MeCTOpoXXaeHWs
«Ancartckoe», 2011 .

3. Mpoekm paclmpeHns paspesa «<AncaTcKmMm» Ha yyacTke «Yronb-
HbI» ANCaTCKOro KAMEHHOYrOIbHOrO MECTOPOXAEHWNA C yBeINYEHW-
em MoLHocTm co 100 go 500 Tbic. Tyrna B rof / fopHOTpaHcnopTHan
yactb. — T. 1. — KHura 1, — BocTtcmbrunpouwaxt, 2009r.

4. ITERA «AncaTckoe MecTOpOXeHne KaMeHHOro yrna 1 meta-
Ha». — 000 «ApKTnyeckune pa3paboTkmy.
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MEYEN

OAO «Meyen» (NYSE: MTL), sedywas pocculickas 2opHoOobbieaiowas u
Memaypaudeckas komnaHus, 14 aHeaps 2013 2. coob6wusio o npuobpeme-
HUu 55 % (73,33 % 06bIKHOBEHHbIX UMEHHbIX aKkyuli) ycmaseHo20 kanumana
OAO «BaHuHckuti Mopckoli mopaoebiti nopm». [probpeTeHne OCyLLeCTBIEHO
B paMKax CTpaTermu no pasBUTMio ropHOA0ObIBAIOLLETO AVBU3MOHA C LIEMNbIO
pacLuMpeHA SKCMOPTHbIX BO3MOXXHOCTEN 1 COKPaLLeHUA TPaHCMOPTHbIX 3aTpaT
KOMMaHWM B CBA3M C MIaHNPYeMbIM yBeNYeHem AOObIUN YA,

29 nekabps 2012r. 6610 nognucaHo pacnops»eHue MpaButenbcTsa Poc-
cuinckoin Oepepavinm Ne2608-p 06 oTUyKAEHUN HaXOAALLMXCA B befepanbHOMN
COBCTBEHHOCTN OObIKHOBEHHbIX MMEHHbIX akumin OAO «BaHMHCKIMI MOpPCKOI
TOProBbIl MOPT» COCTAaBAAOLMX 55 % ycTaBHOro KanuTana. PacnopsxeHnem
yTBEPXKAEHbI MOKynaTesib 1 LieHa MPOoAaxu naketa akumi. MNokynatenem Bbl-
ctynuno OO0 «Meuen-TpaHc», BxoasaLlee B [pynny. Cymma caenkm coctasuna
okono 15,5 mnpg py6. Panee OO0 «Meuen-TpaHc» ofepano nobesy Ha ayk-
LI'OHe Mo NPOoAaXKe NakeTa akLmMii MopTa, COCTosBLIEMCA 7 feKabps 2012r.

MopT BaHWHO pacnonoXeH B eCTeCTBEHHOW ry6oKoBOAHOM OyxTe BaHnHa
B TaTapckom nponuee, coeanHsaoLem OxoTckoe n AinoHckoe mopsa Tnuxoro
oKeaHa. BaHNHO — KpynHeiiLmin TpaHCMOPTHBIN y3en XabapoBcKoro Kpas,

4

MEYERN

OAO «Meyen» (NYSE: MTL), sedywsas pocculickas 20pHo0o6blieaowas u
memannypauveckas komnaHus, 18 aHeaps 2013 2. coo6wusio o npodae
uHsecmopam Yyacmu npuobpemeHHo20 paHee nakema akyuti OAO «Ba-
HUHCKuUU MOpcKoU mopaoebiii nopm».

B cooTBeTCTBMU C yCNOBUAMYM GUHAHCUPOBAHKA CAENKN MO nNprobpe-
TeHMo 55 % (73,33 % 06bIKHOBEHHbIX MMEHHBIX aKLMI) YCTaBHOIO Kanu-
Tana OAO «BaHWHCKUN mopckor Toprosbin nopt» OO0 «Meyen-TpaHc»
npogan 4acTb OObIKHOBEHHbIX MMEHHbIX aKLMi MopTa POCCUNCKUM ”
MHOCTPaHHbIM MHBECTOPaM, OCTaBUB Y ce6A 0koso 1,5% 06bIKHOBEHHbIX
VIMEHHBIX aKLuUi npeanpuAtus. IHBeCTopbl HE UMEIOT UHTEPECOB B re-
peBanke rpy3oB yepes nopt BaHnHO, yto no3BonuT «Meyeny» B MOMHON

lMpedaHwbl 20pHOMY Oeny.
lMpedaHbl Bawemy 6usHecy.

Tenepb Bbl nerko moxete CNpaBUTbCA C
no6oi cutyaumen. Mbl co3ganu cneuuanbHyio
Mporpammy Eurotire 1 yHUKanbHbI npu6op
TIRELOGIK 1 rotoBbl NpegocTaBuTb Bam
MepBOKIIAaCCHbIN CEPBUC, 0byUYeHMne 1
nofAepPKKY, KoTopble Bam HeobxoanMbl

Ha NPOTAXKEeHUN BCero nepuopaa pabotbl ¢
HdnaroHanbHbIMKU 1 PagranbHbIMK WNHaMIN
— 1 3TO elle OAUH apryMeHT B MoJib3y

Toro, uto EUROTIRE goneH cTtatb Bawunm
YHVIBEpPCaJibHbIM MAPTHEPOM.

Eurotire, be32paHu4Hble 603MOXHOCTH.

ELTRETIRES

Dedicated to Mining

000 «EBPOTAIP» « Ten.: -+7 3842 68-01-68 - www.eurotirekuzbass.ru
Hanuuwe cknapa B Kemeposo

000 «Egporarip YkpauHa»  Ten.: +-38 056 731-92-22 - www.eurotire.net
TOO «EURQTIRE» « Ten.: +7 7212 409-134 - www.eurotire.kz

0A0 «Meyen» npno6peno KOHTPONbHOrO NAKET aKLMiA
0AO «BaHWHCKMII MOPCKOI TOProBbIN NOPT»

BXOAWT B AECATKY CaMblX KPYMHbIX nopToB Poccuu. Ero rpy3oo6opot B 2012 .
COCTaBMWI1 OKOJI0 6 MJTH T. Yepe3 BaHUHO rpy3bl NOCTaBNAOTCA B CEBEPO-BOC-
TOYHble pernoHbl Poccuu, AnoHuio, lOxkHyto Kopeto, Kutain, Asctpanuio, CLLIA
1 gpyrue cTpaHbl A31aTcKO-TMXOOKeaHCKOro pernoHa. Haesmrauma otkpbita
KpYrbivi rof. BaHMHO — yHMBepcanbHbI MOPT, KOTOPbIV NAeanbHO BMUChI-
BAETCA B JIOTMCTUYECKYIO LIeNoYKy A0CTaBKM NpoAyKummn «Meyena» B CTpaHbl
ATP. icnonb3oBaHne BO3MOXHoCTel BaHMHO no3sonut «Meueny» 3akpenuTb
CBOW NO3ULIMU KaK OAHOTO 13 KPYMHENLLMX B M1PE NPOV3BOAUTENeN Yrna Ana
MeTannyprum 1 CyLLLeCTBEHHO PacLINPUTL KPYT NoTpebuTenei.

MopT BaHUHO cnocobeH NnpuHMMaTb K 06paboTke cyna AeABENTOM JO
45 TIC. T. Ero MHbpacTpyKTypy 06pasytoT WecTHaALaTb MPUYanoB, OTKPbITble
1 3aKpbITble cKnafbl. BAaHMHO ocHalleH 64 KpaHamu Fpy30MOAbEMHOCTbIO OT
6 0o 100 1. TakxKe NOPT MMEEeT CneLnanm3npPoBaHHbIA KOHTENHEPHbIV Tep-
MuHan. O6Lasn nioLwaab MeCT Asisi OTKPbITOrO XPaHEeHNA rpy30B COCTaBNSAET
160 TbIC. KB. M., OJSIe3HaA NIOLWaAb CKNaZi0B 3aKPbITOFO XPaHEHNA — OKOJIO
37 Tbic. KB. M. [TOoMMMO YA NopT cnocobeH nepepabatbiBaTb YEPHbIE U LiBET-
Hble MeTafbl, peppoCcniaBbl, IeCHbIe rPy3bl, MUHepasibHble YA0bpeHus,
rIMHO3€eM, KOHTEHEPbI 1 Apyrie rpy3bl.

0AO «Meyen» npoaano UHBECTOPaM HYacTb NaKeTa
akumit 0AQ «BaHUHCKMI MOPCKOW TOProBblil NOPT»

Mepe UCMO0J1b30BaTh MOLLHOCTM NMOPTa AA NepeBanku npogyKuum Mpynnbl.

B BaHVHO y»ke Hauyanacb 06paboTka cyzoB ¢ rpy3amu «Meuenar. Tak us
nopTta oTnpaBneHo nepBoe cyAHo ¢ 30 TbIC. T YronbHON NPOAYKLUN MPOU3-
BoactBa OAO «XK AAkyTyronb». CerogHa nofa Norpy3Kon B MOPTY HaXoamTCa
elle OfHO, KOTOPOE JOCTaBUT MOTPEOMTENAM 40 ThIC. T AKYTCKMX Yren.

[locTyn K nepeBasoyHbIM MOLHOCTAM nopTa BaHNHO 3HaunTenbHO pac-
LUNPAET 3KCMOPTHbIE BO3MOXHOCTY «Meuena» B HarnpaBineHny A3naTcko-
TrxooKeaHCKOro pernmoHa 1 obecrneyriBaeT rapaHTUPOBaHHble 06BbEMDI
peanusauunn yronbHon npoaykuumn fpynnbl nponssopctsa OAO «lOxHbIi
Ky36acc» n OAO «XK AIKyTyronb», B TOM YMcie, C y4eTOM Pa3BUTUSA DbrvH-
CKOro MeCTOpOXeHUA.

yCrpeccoBas cutyaumna?
Y Hac B{ern,a HanpaeTcsa pelweHne,
KoTopoe Bam nomoxer.

EUROCARE + EUROTRAK + TIRELOGIK + EUROTOOLS + EUROTEC



MEPCMNEKTUBbI TK

Mamepuanel nodzcomosusia
Onvea lnuHuHa

MexayHapoaHasa KOHpepeHUNAa
«Yronb Poccumum CHIr —2012»

7 0ekabps 2012 2. 8 Mockee, 8 HUTY MUCuC, 8 3as1e HaHOMexHO-
Jnlo2uli, npownia mexx0yHapooHasA KoHgepeHyusa «Yzone Poccuu
u CHI — 2012», kKomopas no ceoeli cmpyKkmype signiiemcs 3¢p-
theKmueHbIM UHCMPYMeHMOoM 8 pA0y MapKemuH208bIX U HAy4-
HO-mexHuU4ecKux Mmeponpuamuti, npo8oouMbIx 07151 cooelicmeus
peuieHuio npo6siem y20/1bHoU ompac/u u obecnevyeHus ee ycmoli-
4yueozo passumus. OpzaHuzamop KoHghepenyuu— 000 «UHmMen-
JlekmyasbHbie pecypcoi» (Pycmem), cneyuanusupyoujeecsi Ha KOH-
¢hepeHyuax e o6nacmu 6azosebix ompacsneli npomMblwisieHHOCMU.

Ha KoHdpepeHUUmn 6binn paccMoOTpeHbl OCHOBHbIE NMpobnembl
yronbHon oTpacnu Poccun n ctpan CHI, Takue Kak: AUHaMuKa 1
CTpYKTypa fobbium yrna B Poccum, BHyTpeHHero notpebneHus,
3KCMopTa Y MMMNOPTA; PbIHOK KOKCYIOLWErocs yria: aHanms LeHo-
obpasyowmnx ¢pakTopos, COCTOAHNE U MPOrHO3; PbIHOK Hepre-
TWUYECKOro YrnsA: aHanu3 LeHoobpasyolwmnx ¢pakTopos, COCTOAHNE
1 MPOrHO3; N3MEHEHUSA B rOCYyAapCTBEHHOM perynnpoBaHun, au-
HaMMKa U CTPYKTYpa MHBECTULUIA; NHHOBaLMOHHbIE TEXHOOMN
reonoropassefKu, 8o6blun 1 oboralieHna yrns; ycTonumnBoe pas-
BWTME YrONbHOW OTPaC/v: SKONornyeckre, counanbHble n nHopa-
CTPYKTYpPHbIE acneKTbl.

B KoHbepeHLMN NprHANM yyacTue npeacTaBUTENN NCCefoBa-
Tenbckon rpynnbl «<MHGOMalH»; KoMnaHUn MeTuHBeCT XonguHr
(YkpauHa); 6pokepckoi kKomnaHum Pogake (MockBa); aenapTameHTa
HanoroBoro KOHCyNbTMPoBaHMsA International Tax Associates (Hugep-
NaHfbl); UHCTUTYTa SHepreTUYecknx uccnegosaHuin PAH; komnaHum
KOZA Chartering and Transportation (Typuus); KomnaHum AMepuKsH
Annpein3an (CLLA); komnanum Wardell Armstrong (Benukobputanus);
komnaHum Norton Rose (Central Europe); komnaHumn 3Hen OlK-5;
komnaHum Wardell Armstrong; komnanun Komnomalw-TIK; HTL, «Tep-
MUYeCKre TEXHONOrM TPYAHOM3BIEKaeMbIX TONMBY, [a3npom npo-
Mra3; HaumoHanbHOro nccnefoBatesibckoro LieHTpa «KypuaToBcKuin
WHCTUTYT» 1 p.

[JloknagumKmy rosopunm o nepeopueHTaLmm SKCroPTHbLIX TOPToBbIX
MOTOKOB YA B MMpe: O TOM, Kak Poccum coxpaHuTb CBOV MO3MLIMM Ha
TPaANLMOHHbIX PbIHKaxX Ha GOHe aKTUBHOI NO3ULMM NOCTaBLUMKOB
13 Kntas n ABcTpanum — BblpaboTka pekomeHgaumi Mpasutense-
TBY MO rocnoaAepKe 3KCNOpTa; IMLEH3MPOBaHNE; O TAMOXEHHOM
perynupoBaHuu u sosspate HAC; o npobnemax TpaHCNOPTHOM
NHGPACTPYKTYpPbl; 0 MOAEPHM3aLIMN OCHOBHbIX GOHAOB; O AO6bIUE
B CJIOXKHbIX FOPHO-FeONOrMYECKmX U KNMMaTUYeCKux ycnoBusx; o
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oru, co6biTnA, pakTbl » UTOrn co6bITNA, PaKTbl » UTOrN, CO6GLITNA, GaKTbI » NT

CTUMYNIMPOBaHNM BHYTPEHHEro NoTpebneHnsa u ontummsauum 6a-
NaHcoB NOTpebneHVs yrna; 3amelleHne NPUPOAHOTO rasa yrném; o
NPOV3BOACTBE YrofibHbIX 6PUKETOB 1 CUHTETUYECKOrO TOMNIMBa Ha
OCHOBe YI7Ifi; 0 KalpOBbIX M coUManbHbIX Mpobnemax v T.4.

MogepaTopom KoHdepeHUunn BbiCTynuna 3aseaytouian Jlabo-
paTopuen Hay4YHbIX OCHOB Pa3BUTKA U PerynnpoBaHuna yrosbHON
NPOMbILIEHHOCTH, KaHA. TexH. Hayk Jliogmuna CemeHoBHa [lna-
KUTKWHA, KOTopasa npefcTaBuna goknag «AHann3 u TeHJeHumn
pa3BUTUA YroNibHOW NPOMBbILLIIEHHOCTU B cTpaHax 6biswero CCCP
1 B NOCTCOBETCKUI Nnepuod». B goknage 6bina nokasaHa ponb
cTpaH 6biBwero CCCP B pa3BNTUM MUPOBOW YrOfNbHOI NPOMbILL-
NEeHHOCTKW, NpeACTaBNEeH aHann3 pa3BUTUA YroNbHON MPOMBbILL-
NeHHoCTM B cTpaHax 6biBwero CCCP B nepuog 2000-2011rr., 1
BbIAABNEHbI TEHAEHL MM Pa3BUTKA Ha NepCneKTMBY, a TakKe chop-
MMWpPOBaHbl Heo6xoaMMble YCNoBMA ANA pocTa 06bemoB Ao6bIUK
yrna s nepuog o 2030r.

3amecTuTenb reHepanbHOro ANPeKTOpa Mo cTpaTernyeckomy
nnaHuposaHuio 3A0 «Pacnapckasn yronbHasa KomnaHua» Anek-
caHgp lOpbeBuy AHApeeB paccKkasan o BANAHUMN OTPacieBbiX
KpU131COB N NpUo6peTeHs NPOMbILLIEHHbIX aKTVBOB Ha PbIHOK
noTpe6seHNA KOKCYIOLEeroca yris.




PykoBoautenb [lenaprameHTa mnc-
cnepgoBaHuii T3K UHcTuTyTa Nnpo6nem
ecTecTBeHHbIx moHononuin (UMEM)
Anekcanpp Bnapumuposuu Fpuro-
pbeB BbICTYNWA C AOKNaAOM «YronbHasa
NPOMBILNEHHOCTb Poccuun: «akcnopTHan
naysa» 1 nepcrneKkTnBHble pUCKU». B Ha-
Yasie CBOEro BbICTYNEHUA JOKNaguuK OT-
METWJI, YTO B 3TOM FOAy YrofibHas oTpaciib
Poccum ¢ Bbicokon gonen BepoATHOCTU
CHOBa MOCTaBMUT pekopabl MO OCHOBHbIM
nokasatensam paboTbl. Tak, Mo NporHo3am
3KcnepTa, Ao6biva B 2012 1. coctaBnT 350 MAIH T, MOCTaBKa noTpe-
6uTtenam — 310 MJIH T, B TOM Ymcsie 3KkcnopT — 124 mnH T. OgHako,
KaK 3aMeTu AOKNTaAYUK, MMPOBbIE LieHbl Ha SHepreTUYeCKUii yronb
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MEPCNEKTUBbI T9K

B 2012r. 3aMeTHO ynanu v B oKTAbpe coctasnsanm okono 90 gon. /T
(okTA6pb 2011 T. — okono 130 gon. CLUA/T).

AnekcaHap BnagumupoBuy oTMeTUN, YTO MUPOBOE CHUXKEHME
LieH Ha yronb ABNAETCA onpefeneHHbIM MOBOAOM s 6ecnokomnc-
TBa. Tak, ecnun yeHa FOB Ha poCCUNCKUIA SHePreTUYeckni yronb,
obecneynBatoLlas SKOHOMNYECKYIO 3GPEKTUBHOCTb NOCTaBOK,
cocTaBnsieT okono 90 gon. CLUA/T, To aHanornyHbin NokasaTesnb
ana Asctpanun coctasnaet 45 gon. /1. Mpu 3Tom, MO AaHHbIM 3KC-
nepTa, B LieHe POCCUIACKOTO YA 3HAUNTENbHYIO OO COCTaBAAT
pacxofibl Ha gocTaBKy B nopT (30 gon. CLWA/T, ABctpanua — 5 gon.
CLWA/T). Kak oTMeTUn foKNagyuuK, TpaHCNopTHas npobnema ce-
rofHA ABNAETCA OCHOBHbIM OFpaHUYMTENIeEM Pa3BUTUA YIONbHOWN
npoMmbILlWNeHHOCTN B Poccuu.

[anee 3KCcnepT 3aMeTU, YTO SKCMOPTHbBIE NOCTaBKM ABAAIOTCA Kak
OCHOBHbIM AiBUraTesieM poCTa YroslbHOM MPOMbILLIIEHHOCTH Poccunm,
TaK 1 ee «axunnecoBon naTton». [loknaa-
YK BblAENUI CeaytoLne OCHOBHbIE PUC-
K1 ONA OTPac/n: YXKeCToyeHre SKoNoru-
yeckunx TpeboBaHWiA B cTpaHax EBponbl,
«leKapOOHU3aLUA» SNEKTPOIHEPTETUKY;
BBOJ, HEYTOJIbHbIX NEeKTPO3HepreTnyec-
Knx mowHocTten B EC— ASC, BU3, TOC Ha
{ ! NPUPOAHOM ra3e; OpMEeHTUPOBAHHOCTb
N cTpaH A3un Ha «JeLlleBbln» Yrosb; puc-
K1 npeBpaweHna Kutaa us nmnoprepa
B 3KCMopTepa yrns; pocT 3KCnopTa yrna
n3 CLUA Kak cnencTeme «CnaHUeBoOM pe-
BOMIOUMWY»; AAaNbHENWMNA POCT LeH Ha
TPaHCMOPTUPOBKY YrNsA No Tepputopumn
Poccumn.

AnekcaHgp BnagnmmnpoBuy akueHTu-
poBas BHUMaHWe ayAUTOPUM Ha TOM, YTO
6e3 pa3BUTUA BHYTPEHHETO PbIHKa YA
JanbHerwee CTaHOBNIEHNE POCCMICKOMN
YrofibHOWM MPOMBILLAEHHOCTY BbIFAAANT
npo6nemaTnyHbIM. [0 MHEHWIO SKCMNepTa,
HeobX0AUMO rOTOBUTLCA K 060CTPEHMIo
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LleHobl Ha 3HepaemuquKuL7 y20/1b HG MUPOBOM pbIHKe
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AHanuTmk
AenapTtameHTa
nccnepoBaHum
pbiHKa yrna Poc-
cum n Esponbl
kKomnaHum Wood
Mackenzie (Be-
NnuKoGpuTaHus)
Hatanba TbipuHa
B goknaae «Ponb

—
! I | Poccumn Ha 3kc-
MOPTHbIX PbIHKAxX " )
s i | B 6y/ylLLeM» OTMETUNA, UTO HECMOTPSA Ha TO,
10 - yTto Poccma asnaeTca ogHUM 13 KpynHewn-
S LWKMX NPOV3BOAMTENEN YINA B MUPE, aHanu-
Poccua

Tk Wood Mackenzie He nporHo3upyioT
3HAUUTENbHOrO yBeNNYEHNA NOCTaBOK YA
“ Uewea wa Gopry pospesafwantss  © [octanka o nopt Mepesanka o noPTY 13 Poccum Ha pacTyLume asmaTckme pbiHKU B
CHu»KeHue yeH - noeo0 011 6ecnokolicmea CPeAHeCpOYHON NepcneKTuBe.
NHpacTpykTypa Poccuu, obecneyrsa-
KOHKYPEHTHOMN 60pb6bl Ha MUPOBOM PbIHKE U B KauecTBe OTBETA Pa3BMBaTb BHYTPEHHM  0LIAA BbIXO/ Ha a3mnaTCKne pbiHKK, byaeT
PbIHOK: CTUMYNNPOBATb NOBbILIEHWE NPON3BOANTENBHOCTY TPYAA B YrONbHbIX KOMNAHUAX,  NMPEACTaB/IATb OrpaHMYeHne gna pocTa
pa3BrBaTb PbIHOK NPOAYKTOB YINEXVMIU, @ TAKXKE OPUEHTUPOBATb OTEUECTBEHHYIO 3MIeKT-  3KCMOpTa Ha poHe COKpallaloLLerocs es-
PO3HepPreTnKy Ha CTPOUTENbCTBO YrofibHbIx TIC. ponenckoro pbiHKa. CpoOKM BbINONHEHMWA

8 &8 8 & 3 8 8

ApcTpanua
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India
3,000 Russia Australia
4% o Indonesia
W Russia
2,000 M South Africa
Colombia
W Canada
1,000 m Mongolia
u Vietham

Venezuela

B Mozambique
6‘0 Botswana
& L & o&“ ® = New Zealand

Source: Wood Mackenzie Coal Supply Service, Coal Market Service India

PelimuHz cmpaH no npou3s8odcmaey moeapHozo yans e 2011 a.

Komcomornbck-Ha-AMype —

Passutne BAMa
Anbra - Ynak CoBraBaHb

c 16 go 40 mnH T/rog,

MexaypeyeHck - TanweTt
C 30-40 go 50-60 mnH T/rog

15 MnH T/rog, ¢ 16 MnH T/rog Ao 36 MnH T/rof

100°E
Tunguska
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Bureya Basin

Kbizbin #Spur
15 MIH T/r "t Ulug-
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JAPAN

Operating Bottleneck Upgrade Hokkaido d
Baikal-Amiir Mainline l
. . . i b4
e m— Trans-Siberian Railway PazeuriD MoaxoAa k noptam - 23-
Q ==jmje=_ Elga Spur B Tpanccubmpckoit Jf-' BocTouHbivi 1 Haxoaka
; == == Kyzyl-Kuragino - under construction marucTpanu g Seaof Japan
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K } 100°E 120°E  Source : Wood Mackenzie 0 125 250 500

Source: Wood Mackenzie Coal Supply Service Russia

«Y3Kue mecma» Ha BocmoYHOM NosIuU20HE Kesle3HbIX aopoe npeacmaenmom cyu;ecmseHHbu? puckKk

ona yee/lu4eHusA 3KCNoOpmHbIX NOCMAeokK yesnAa
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N UCTOYHUKM GUHAHCUPOBAHUA
nporpamm Mo yBenmueHuio Npo-
MYCKHOM CNOCOBHOCTU >Kene3HbiX
[OPOT YETKO He YCTaHOB/EHbI.
JoKknapguvk Takxe nopuyep-
KHyna, uyto Poccus obnapaet
CyleCcTBEHHbIM MOTeHUMUanom

1,000 -

750 -

500 -

250 -

MEPCMEKTUBbI T3K

? WcxoaHble NonoxeHus:
» [lpoekKT rno oTKpbITON A06bLIYE yrNsa B
Kysbacce
« [poekTHast MOLLHOCTb 5 MnH T/rof
QHEepreTn4eckoro yrms
* Hayano go6bium - 2015

——"LleHa
« Cpok otpabotkun 30 net

pa3paboTKy HOBbIX NPOEKTOB, B
0COBGEHHOCTY MO KOKCYloLemycs
YN0, OfHaKO peanu3auus 3Toro
noTeHumana Hanbonee BePOsiTHa
B JONTOCPOYHONM MepcnekTuse,
TaK Kak YyBCTBUTENIbHOCTb NPO-
€KTOB K M3MEHEHUAM B LIeHOBOM
KOHBIOHKTYpPE 1 OnepauvoHHbIM
pacxopam npencTaBnAeT 3Hauu-
TesbHbIV PUCK.

M3MeHeHnA B LLeHOBOM KOHb-
IOHKTYPE 1 MAaHNPYeEMbIX Pacxo-
[ax Ha peanu3aunio NpoeKTa MOTyT OKa3blBaTb pe3koe (oTpuua-
TENbHOE) BAVAHME Ha YNCTYIO MPUBEAEHHYIO CTOUMOCTb NPOEKTa U
nepcnekTUBbI ero peannsaunmn.

Ha KoHpepeHUUn 6bInn 3aTPOHY Tbl TEMbI COMYTCTBYIOLLMX OTPac-
nen: raandukauma yronbHbIX MIacToB, yTUAN3aLUA LWAXTHOro MeTaHa
1 KOreHepaLusi; NPOM3BOACTBO YroNbHbIX OpMKETOB; Pa3BUTUE TEX-
HOMOIWI NCNONb30BaHUsA Byporo yrnsA n Topda.

-20% -10% 0%

-250 -

-500 -

=750 -

Yucras npusepeHHaa ctoumoctb (PV Post-
tax) $mnH
o

-1,000 -

Source: Wood Mackenzie Global Economic Model

Aunpektop HTL «TepMmnyeckne TexHonornm TpyaHonsBeKkae-
MbIX TONANB» KomnaHuu «fasnpom npomras» E¢pum Bynbposuu
KpelHuH BbicTynun ¢ foknagom «HoBble TeXHONOrMmn noa3emMmHom
rasnoukaumu (MIY) 1 KomnaekCHOM aera3auunm yrosbHbIX NaacToB.
OH Ha3Ban pAg 0CHOBHbIX NPenMyLLecTB HOBOW TexHonorum MIY:

— MpoLecc Bbira3oBaHMA YrofbHOrO rnyiacta ocyLlecTBnsAeTca
OHOBPEMEHHO Mo BCeMy GPOHTY OrHeBoro 3abos, BLoNb NepPBO-
HayasibHOro KaHana rasvoukaumv HakKNnoOHHO-TOPU3OHTaNbHOW By-
POBOI CKBaXKMHbl. DTO 0becneunBaeT MHTeHCdMKaUmMIo npouecca
MY, noBbiweHVe ero TemnepaTypHoro ypoBHsa 1 Bbixoga CO, a Takxke
60nee paBHOMEPHOE BbIra30BaHWe YrofibHOro NnacTa, a, cliefoBa-
TENbHO, CHUXKEHVWE NOoTepb;

— OCyLlecTB/IeHe KOHTPOJIA 3a NMOJIOXKeHMEM OrHeBOro 3abos
N ero nepemMelyeHre nyTem CBOEBPEMEHHOIO rMapaBanyeckoro
nepeHoca TOUKM NoABoda AyTbA BAOb AYyTbEBOro KaHana no mepe
BbIra30BaHVA YrofbHOIo NsiacTa no HOPMany oT NepBOHavaNbHOro
KaHana rasuoukaumu;

— CYLECTBEHHO COKPATUIIOCh KOIMYECTBO SKCMITyaTaLUNOHHbIX
CKBaXMH (06bem 6ypoBbIx paboT cokpaTunca Ha 30 %). MicknioueHbl
CKBaXVMHbl, HAXOAALLMNECA B 30HE CABUXKEHUA MOKPbIBAOLLEN FOPHOW
TOJILM NPV BbIra30BaHMM MOLLHOTO YrofIbHOrO NAacTa;

— ocyulecTBrieHMe 6ECKOHTAKTHOIO OXJIaXAEHWs rOpsYero rasa
Mry nossonseT yTunusnpoBaTb GOMbLUYIO YaCTb €ro Gr3nYeckoro
Tenna v nosbicuTb KM rasnduxaumm go 70 %, a Tennoty cropaHus
rasa o 4,5-5,4 MIx/m3 (1100-1250 kkan/m3);

+10% +20% KanutanbHble ©

BNOXeHus

KanuTanbHble 3aTpatbl Ha
cTpouTenscTBo US$300 miH

—e— Onepau. * CpegHss cebecToMmMocTb

acxopabl

P A akcnopTHoro yrns US$87.8/t

+  TIporHo3 LieHbl dHepreTu4eckoro
YISt Ha JONrOCPOYHYI0 NEPCNEKTUBY

US$108.4/t

AHanus YyyecmeumenbHOCMU MUNUYHO20 hpoeKma no omkpsimoli 0o6ei4e yans e Kys6acce

— npefBapuTenbHaa orHeBaa NpopaboTKa rasooTBOAALMX Ka-
HaJIoB MOBbILIAET X NPOMYCKHY CMOCOBHOCTD;

— ocyllecTBeHne HarHeTatenbHo-oTcocHon MY nossonsaer
oTpabaTbiBaTb YrosibHble 3aMachl, HAXOAALMECSA B CJIOXKHbBIX FOPHO-
reosIorMyeckmnx yCnoBumsax.

Mpeacepartennb MNpaBne-
HuA Accoumanmm yrosibHbIX
npeanpuaTun (YkpaunHa)
KoHcTtaHTH Bnagnmupo-
B4 ABTOHOMOB paccKasan
06 yTunusaymm WwaxTHoro
MeTaHa 1 KoreHepauuu Ha
waxtax YKpauHbl. OH oT-
MeTW, YTO 3a nocnefHue
7 net pebuT KanTupyemoro
MeTaHa Ha WaxTax YKpavHbl
yBenuunnca ¢ 297 MiH Ky6. m
B 2005T. 10 380 MAIHKY6.M B HacTosLee BpeMs, TO eCTb Ha 25 %.
Takas TeHAeHUUA Bbl3BaHa SKOHOMUYECKON LieniecoobpasHOCTbIO
nosbiweHysA 3GPeKTMBHOCTY ferasaLum C LeNblo yBennyeHus fobbl-
yun yrns, 6e3onacHoro BeeHNs oOUNCTHbIX PaboT, a TakKe 06bemMoB
yTUAn3aumm MeTaHa.

C uenbio yTunmnsauum rasa-metaHa Ha YKpanHe CMOHTUPOBAHO 7
rasogusesibreHepaTopPHbIX yCTaAHOBOK C CYMMAPHOW MOLLHOCTbI0 19,5
MBT, CMOHTMPOBaHbI 1 BBEAEHDI B SKCMJTyaTaLuio 3 pakenbHble yCTa-
HOBKM C CyMMapHbIM 06bEMOM CXKMraemMoro rasa-meTaHa 25,5 Ky6.
M/MWH. B faHHbIN MOMEHT Aera3aumna NpoBoAnNTCA Ha 37 YrofbHbIX
waxTax. Kantupyembii npu Aerasaunmn meTaH yTmnmsnpyetca Ha 16
LIAXTHbIX KaTesbHbIX, FAe ycTaHoBNeHO 40 KoTnoarperaTos Ha LuaxT-
HOM MeTaHe. Kpome Toro, Ha 5 WwaxTax paboTatoT 7 KanopudenbHbIX
YCTaHOBOK Ha ra3e-MeTaHe AnA NoAorpesa Bo3Ayxa, MoCTynatoLero B
LIaxXTy NO CTBOJTY, Ha 4 LWaxTax MeTaH NCMOMb3yeTCA Kak TONAMBO ANA
KOreHepaLMOHHbIX CTaHLMIA, yTUAN3aLMA Ha pakenbHbIX yCTaHOBKaXx
NPOV3BOANTCA Ha 6 LIaxTax.
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MOA3EMHbIE PABOTHI
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[eomexannuyeckoe 060cHoBaHne NnapameTpoB
TeXHONOrnit KOMGMHMPOBAHHOIO YNPOUHEHUA

YCTQHOBneHbI napameTpbl TeXHOHOrHl‘:t
KOMBMHMPOBAHHOIO YNPOYHEHUs KPOBAM
B IABAX A4N151 OAMHHA[LATH COHYETAHMM Cro-
C060B: XMMHUYECKOro QHKEPOBAHMS; HarHe-
TAHMs COCTABOB,; CO34AaHMA CKpennsaoLwero
CJ1051 HO IOBEPXHOCTH BbIBASIQ; 3AMONHEHUS
nyCTOT BCMNeHMBAIOLLMMUCA COCTABAMM.
Knrouesbie cnoea: kombuHayuu cnocobos;
napamempbl mexHosnoaut; MK3, MKO.
KoHmakmHas uHpopmayusa —

e-mail: Radioalex@bk. ru;

men.: + (38095) 521-40-65

Mpu oTpaboTKe NNacToB C HEYCTONYN-
BbIMU KPOB/IAMW B MeCTaX reosiormyeckmx
HapyLUEHWNIN CHUXKAeTCA Harpy3Kka Ha OunCT-
Hol1 3aboi, yBenuunBaeTca cebecTonMocTb
1 30/1bHOCTb A06bIBAEMOTO Y/l B CBA3M C
BblBasiamy nopog 13 Kposnu [1]. Han6onb-
Lee pacnpocTpaHeHne NosTyYnnmn cnocobbl
YNPOYHEHNA — XMMMYECKoe aHKepoBaHne
N HarHeTaHWe CKpennAalLWmnx coCTaBOB B
KpoBio. Tak»Ke U3BeCTHbI CMOCO6bl — Ha-
6pbI3r COCTAaBOB Ha MOBEPXHOCTb BbiBasa 1
3arMosHeHe KynonoobpasoBaHuiA, KoTopble
He HaLW LMPOKOro npuMeHeHus. MNprme-
HEHWe TOro UMM MHOTO cnocoba ynpouHeHus
HeyCTONUMBOI KPOBJIV OFPaHNYMBAETCA ero
06/1aCTbl0 MPUMEHEHNA, a TaKXKe SKOHOMU-
UeCKoI LienecoobpasHoCTbio. B coXHbIX
FOPHO-Te0sIOrMYeCcKUX yCnoBUAx, Koraa na-
pameTpbl HEYCTONUNBOW KPOBV He Bblep-
XKaHbl NN HaXOAATCA Ha rpaHuLe obnacTu
NpYMeHeHUA cnocoboB, NPUMEHEHsA of-
HOro cnocoba ynpoyHeHWs HeOCTaTOuUHO.
B 3TOM cnyyae nepcneKkTMBHbIM pelleHnem
ABNAETCA MPUMEHEHVE TEXHONOTN KOMOU-
HYPOBaHHOTO YMPOYHEHWNA KPOBIV B 1aBe, B
CBA3Y C YeM aKTyaslbHbIM BONPOCOM ABNAET-
€A 060CHOBaHME NapaMeTPOB TEXHOOMUN.

Llenb paboTbl — 060CcHOBaHMe NapameT-
pOB TEXHONOrMM KOMBMHUPOBAHHOTIO Y-
POYHEHUA KPOBJIN B IaBaXx C y4eTOM CBONCTB
HapyLLUEHHOro MaccumBa.

MeToA nccnefoBaHNA KOMMAEKCHbIN,
BKJIIOYaOLMIA B ce6s WaxXTHble UCCeaoBa-
HYA aedopmaunii KPOBNU B NaBax, nabopa-
TOPHbIE UCMbITAHUA MPOYHOCTHBIX CBOCTB
NOPOA M OTBEPXAEHHbIX CKPennAlLWmx
COCTaBOB, U aHaNUTNYeCKNe NCCefoBaHNA
MEeTOAOM KOHEYHbIX 3/IeMeHTOB Hanps-
XeHHO-AePOPMNPOBAHHOIO COCTOAHUA
YNPOYHEHHOW KPOBJIM, METOAOM KOHEUHbIX

KpPOBJiN B JiaBé

KNMWLWWH Hukonan Kysbmuy
Mpogpeccop kagpedpwsi PMIN
JoHbaccko20 20cyoapcmeeHH020
mexHU4YecKo20 yHuUsepcumemd,
00KMOp MexH. HayK

KNU3UNAPOB Oner JleoHngosuny
Accucmenm kagpedpel PMIN
JoHb6accko20 20cy0apcmeeHH020
MmexHUYecKozo yHugepcumema

06beMOB — NapameTpoB pacnpoCcTpaHeHUs
COCTaBOB B KpOBJe.

M3yueHa HapyLeHHOCTb KPOBAK, Napa-
MeTpbl BblBaJIOB, 1 YCTaHOBJIEHa HepaBs-
HOMEPHOCTb BbICOTbI BbiBasia BAOJb N1aBbl
ana 45,3 % n3 705 yyacTKoOB, Ha OTAENbHbIX
yuyacTkax KOTopbIX BbicoTa 6bina 6onblue
cpefHelt go Tpex pas. bbina paspaboTtaHa
Knaccudurkaumsa HeyCTONUMBbBIX KPOBEND,
KnaccmouKauMoHHbIMU NPr3HaKaMu B KO-
TOPOW ABNANNCH: MOLLHOCTb HEYCTOMUMBBIX
NoOpoA 1 NX CTPOEHWNE, UHTEHCMBHOCTDb Tpe-
LNHOBATOCTML.

OcHoBoW ansA pa3paboTKn KOMOUHUPO-
BaHHbIX TEXHONOTMI ABUANCH NCCIIeA0Ba-
HVA HanpsXeHHO-AedOPMNPOBAHHOIO
coctoaHua (HAC) kKpoBan npu npume-

HEHUN NHAUBWUAYaNbHbIX TEXHONOTWIA, B
TOM uKnclie 1 6ecwnypoBbIX: CO3JaHNEM
CKpennaoLWmnx COCTaBOB Ha NOBEPXHOCTb
BbIBAJIOB 1 MyTEM 3aMoJIHeHUs Kyrnonoob-
pa3oBaHWii, N YCTaHOBJIEHHbIE NMPX 3TOM
napametpsl [2, 3].

B naHHOM cTaTbe paccMOTpPEHbI YeTbipe
OCHOBHbIE CXeMbl KOMOVHMPOBAHHOIO Y-
|POYHEHUSA KPOBJIM B JIABE U CXEMbI C becLuny-
POBBIMU TEXHOOTAMMU.

Cxema N1 (puc. 1), B KOTOPOW aHKepOBa-
HWe 1 HarHeTaHue YepeayoTCA BAOSb 1aBbl,
MOXeT ObITb peKOMeHAO0BaHa B CJieflytoLux
YCNOBUAX: MOLLLHOCTb HEYCTONYNBOW KPOBIN
h.{ . =0,8-2,0 M; IHTEHCVBHOCTb TPELIMHOBA-
TOCTV KPOBAW A = 3-4 WT. /M.

B 31O Cxeme paccToAHne mexay wnypa-
MU onpefenaeTcs ¢ yueTom rinyburHbl pac-
NPOCTPaHeHNA COCTaBa B FOPU3OHTaNIbHOM
NNocKocTn [4] 1 30HbI BAMAHNA aHKepa Mo
dopmyne:

b,=2(4c,"2+0,2),m, (1)
rae: 6., — npeaen NPoYHOCTU HeycToNuN-
BOW KpOBAM Ha ckaTue, MMMa; 0,2 — 30Ha
BAUAHNA aHKepa, M.

[JlaHHaA TexHonornaA ynpoyYHeHUs Heyc-
TONUMBOW KpOBMM onpoboBaHa B 5-6uc 3a-
nagHon nase nnacta /, FOAO «waxTbl beno-
peyeHcKasy. iccnepoBaHua nokasanu, uto
TPeLMHOBATOCTb KPOBJIM UMEET FPaHUYHOE
3HaueHVe AnA XMMUYECKOrO aHKEPOBaHNA 1
HarHeTaHus, T.€. B JaHHbIX YC/IOBUAX HEO6-
XOAUMO NPUMEHEHMNE TeXHONOrK Kombu-
HUPOBAHHOTO YMNPOUYHEHNA.

OnpoboBaHune NpeanoXeHHON TeXHO-
NOrUKN C PacCYNTaHHbIMKU NapameTpamu B
ycnoBuaAx 5-6uc naebl fano nonoxuTesnb-
Hble pe3ynbTaTbl — 3a Bpems NPOBepKU Ha
YMPOYHEHHOM YYacTKe KpPOBJisi He 06pyLLa-
nacb, YTO NOATBEPXAEHO aKTOM OMbITHO-
NMPOMbILLIEHHOWN NPOBEPKMU.

Cxema N22 (puc. 2, a) pekomeHAyeTCA npu
HEOAHOPOJHOWN HeyCTOMYMBOWN KpOBIe,
KOrfa B ee HVXHelN YyacTh MHTEHCMBHOCTb
TPELMHOBATOCTN 7, > 4, 3 B BEPXHEN YaCTy
n, < 4wT. /M.

B 3TOM criyyae HUXHAA YacTb KPOBAM Y-
|POYHAETCA NyTEM HarHETaHWA CKPENNALLMX
COCTaBOB, a BepXHAA — aHKepoBaHmeM. Ha
yyacTKax Mexay 30HaMu MHbeKLUPOBaHWA
yCTaHaBNMBAETCA pamMa aHKepHOW Kpenwu.
[lnA HbeKLMPOBaHWA COCTaBOB LieN1ecoo6-
|pa3HO NpUMEHeHEe HarHeTaTeNbHbIX TPYOOK

DEBPAJIb, 2013, “YTOJIb”
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Bud 6 nnawe

bat

[

ha=08.20 M

fue=08.20 1

Puc. 1. Cxema N°1 KOMBUHUPOBAHHO20 yNPOYHEHUS KPOBJIU 8 /Idee C CoYemAaHueM XUMAaHKepo8aHUs U HA2HEeMAaHus:

L1

— O/IUHA HUXHe20 U 8epxHe20 aHKepos, coomeemcmeeHHo; /

I}

| — OnUHa wWnypoe 01 HUXHe20, 8epXHe20 aAHKepos, a makxe 0/11 HazHe-

an’ “ag’ warn’ “wae’ "wH
maHusa, coomeemcmeeHHo; ("maﬂ’ a’was’ (x’um — YeJlbl pacnoJioxXeHUA wnypos ons HUXHe20, 8epxHe20 aHKepd, a mMakxe ons HazHemaHusA, coomeemcmeeHHO
a) 6)
bal
~
T
N
=
x
< o

18.20 1

e

furi=04.. ff fue2=(08.20 M

I

Puc. 2. TexHonozuveckue cxemol KOM6LIHUPOBGHHOZO YNpo4YHeHuUA ¢ coYemaHuem XuMaHkepoeaHusa U HazHemaxus: a — cxema Ne2; 6 — cxema NO3

NPMA (Minova), BbinonHAOWMUX OgHOBpPE-
MEHHO QYHKLIMM apMUPOBaHMA MaccuBa.

[laHHaA cxema MOXeT MPUMEHATLCA Npn
h, ,=1225Mm.

B cnyuae, korga HUKHAA YacTb HEYCTON-
UMBOW KPOBMM XapaKTepun3lyeTca manon
NHTEHCMBHOCTbIO TPeWMHoBaTOCTH (1, ) < 4
WwT. /M), @ B BepXHeln Yactu n, > 4WT /M,
pekomMeHzyeTca cxema N23 (cm. puc. 2, 6), B
KOTOPOW BEPXHAA YaCTb YNPOYHAETCA NyTeM
HarHeTaHVA COCTaBOB, a HVXKHAA aHKepyeT-
cA. Mexay 30HaM1 MHBbEKLMPOBaHWA TakKe
yCTaHaBNMBAETCA pama aHKepPHOW Kpenu.
PaccTtoaHue mexay wnypamu ana cxem N2
1 N23 onpefenseTcs Kak yaABOeHHas rny6rHa
pacnpocTpaHeHNA CKpennAloLLero CocTaBa
B GOKOBOM HanpaBsfieHUN:

b3 =80, m 2

DEBPAJIb, 2013, “YTOJIb”

B dopmyne (2) nofncraBnaetca npegen
MPOYHOCTN CNOA G, C HanboNbWUM Mo~
Ka3aTesieM UHTEeHCMBHOCTW TpeLjMHOBa-
TOCTWU.

Cxema N24, B KOTOPOW MCMOJNIb30BaHO
CoYeTaHue XMaHKepoBaHUsA C Habpbi3rom
CKpennsLWmnx COCTaBOB Ha NOBEPXHOCTb
BblBana, MOXeT NPUMEHATLCA NPU OAHO-
POAHON HEYCTONYMBOW KPOBJ1E MOLLHOCTbIO
h, .=04-20mn n,<4 TP/M, NPY HaNMUUN
Hajl HeYCTOMYMBON KpOBNen Nopop € G,
>30 MTa. B aTom cnyyae gocTtaTouHO npu-
MEHEHUS TONbKO OAHOIO HUXXKHEro aHKepa
[5]. Tak Kak gaHHaAa cxemMa NpuUMeHAeTcA
npy OTHOCMTENIbHO MaJSIOM NoKa3saTene UH-
TEHCMBHOCTU TPELYMHOBATOCTU, TO COCTaB
HaHocuTcA nonocamm. Cxema NpeAcTaBieHa
Ha puc. 3.

Cuenbto pacnpefeneHuns AaBNeHNsA aHKe-
pa Ha HaHeCeHHbI coCTaB MOJA ranky ycTa-
HaBnMBaeTcA Wainba gnametpom 0,2 M.

LnpuHy HaHOCMMOW NONOCHI YNPOYHA-
fowjero cocTtasa b onpefenum ncxoasa us
YCNOBWA NOJIHOIO 3aKpernJieHns KyCKOoB Mno-
poabl Ha MOBEPXHOCTU BblBaNa:

b,=018/h,  + 0,78/nTp +

+0,086- chm —n, p" >02m, (3)
rae: b, — paccrtosHne mexpy aHkepamm
B10/1b N1aBbl, M.

Pacxop coctaBaHa 1 MBbiBafna BAOSb N1aBbl
onpegenum no dopmyne:

V.=1.2-8:10%(h,  +0,1)p,-b /b, kr, (4)
rAe: p,— MNOTHOCTb COCTaBa, HAHOCMMOTO Ha

NoBEePXHOCTbBbIBaa, KF/MS;SC—TOJ'ILLI,I/IHa Ha-
HOC/MOIO Ha NOBEPXHOCTb BbiBaJla CJ10A, MM.
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Puc. 3. Cxema KOM6UHUPOBGHHOZO YnpoO4YHeHUs KpoeJiu 8 Jiase ¢ coyemaHuem XuMaHkeposaHus u Ha6pbl320 coCmaesos Ha nogepxHOCMob 8vlgasia

B kauecTBe HabpbI3r-NOAVMEPHOrO NOK-
pbITUA NPUHAT nonumep «Tekdnekcr, pe-
KomeHayemblli prpmoit «Minovax», obnaga-
oK CNOCOBHOCTBLIO MPY TOMNLWUHE CoSA
4-5Mm obecneumnTb CKpeneHne HapyLueH-
HOW KPOB/N.

MonyueHa dopmyna ana onpegeneHus
TONLWMHbI HAHOCMMOTO CNI0A:

S, = (114 3-h) /5,5, mm. (5)

Mpw pacueTe TOMLIMHDI CIOA S, B KauecT-
Be 6, noAcTaBNAeTcA Npefen NpoYHOCTU
Ha pacTaXKeHne OTBEPKAEHHOIo Ha NoBepX-
HOCTW BblBasia cocTaBa.

[na nonrmepHoro nokpbitnaA «Tekdnekc,
HeobxofMMmas TonWwmHa HabpbI3rcion c npe-
[efloM NPOYHOCTN Ha pacTaxeHune 4 Mla,
paccumTaHHaa no ¢opmyne (5), cocras-
naet S, = 3-4,5MM Npu BbICOTe BblBana
h,=0,4-2,0M cOOTBETCTBEHHO.

C uenblo onpegeneHunsa obnactn npume-
HEeHWA, a TakXKe OLLeHKN COCTOAHNA KPOBAK,
YNPOUYHEHHOW AaHHbIM cnocobom, pelueH
PAA KOHTAKTHbIX 33434, HA OCHOBaHUN KOTO-
pbIX NONYYEHO yCnoBue LienecoobpasHoCcTU
NPUMeHEeHNA TEXHONOTNN YNPOUYHEHNA Ha-
6pbI3rom:

h,+0,7:n <4. (6)

Mpn NHTEHCMBHOCTY TPELYMHOBATOCTU
n, < 2Wt /M 0o6pyLUeHre KPOBW He Mpo-
ncxoamT npu noboi BoicoTe BbiBana. Mpu
A, = 3WT. /M OOpYyLIEHIe MPONCXOANT NPy
BblcOTe BbiBana 6onee 1 m. [lanbHelwee
yBENMYeHNe n, NPpUBOANMT K 06pYyLIEHNIO
KpOBAW Npw nto60M 3HaUYEHUNW BbICOTbI Bbl-
Bana (h).

BecwnypoBoii cnocob ynpoyHeHua ny-
TeM Habpbl3ra CKpPennAwLMX COCTaBOB
onpoboBaH Ha waxTtax «JlyraHckaa-1»,
19-ro NapTcbespa n «Pawesckas». BoicoTa
BblBana n3meHanacb B npegenax /,=0,4-
1,4 M; UHTEHCMBHOCTb TPELWNHOBATOCTH
HeyCTONYNBON KPOBAN n,= 2-5 Tp/m.
Pe3ynbTaThbl WaxTHbIX ONPObOBaHMiA Nog-
TBEpXAAloT ycnosue (6), npeanoxeHHoe

A5 MPOTrHO3MPOBAHMWA BO3MOXHOCTM NPU-
MEHEeHUs TEXHONIOTUN YNPOYHEHUs NyTeM
Habpbl3ra COCTaBOB.

MopenvpoBaHue 3anonHeHUA NycToT
OCyLlWecTBNAANOCH NyTeM JobaBneHus B
pacuyeTHYI0 CXeMY 3/1eMEHTOB CO CBOWC-
TBaMU MaTepuana 3anonHuTens. Beicota
BblBasia MoJeNnpoBanach B iiana3oHe oT
0,4p0024Mm.

Ob6pyLeHne HapyLeHHOW KPOBAU Npu
Be/IMYMHE NAOTHOCTU TPELMHOBATOCTU
1, <3 He NPOVCXOANT, a Npw 6onbluem 3Ha-
YeHUU KpPoBnA obpyLuaeTcs, npruyem npu
no60oM NpoLeHTe 3anosHeHus nycToT. Mpu
G, = 30 Mla KpoBns obpywaeTcs TONbKO
npv HEMOSHOM 3aMofIHEHWM KYNona, a npu
G, =40 Mla ycToiunBOoCTb KPOBIN COXPa-
HAETCS, YTO 0beCrneynmBaeTCa FOPU3oHTasb-
HbIM Pacrnopom.

Cnoco6 ynpoyHeHVsa C 3anofHEHUEM
Kyrnonoo6pa3oBaHUN MOXET NPUMEHATHCA
npv co6ni0AeHNN HepaBeHCTBa:

0,35h,+27-n, —0041c,<72.  (8)

C yyeToM pacCMOTPEHHbIX BblLle TEXHO-
norui paspabotaHo 1 yTBepKaeHo MeToau-
yecKoe pyKOBOACTBO MO MPUMEHEHWIo Tex-
HONOrMi KOMOVHUPOBAHHOTO YNPOYHEHUA
KpoBsenb B nasax [Tl <JlyraHcKyronb».

Tak»e paccumTaH BO3MOXHbI FrOfOBOMN
3KOHOMUYecKUin 3pdeKT oT NnpumeHeHun
KOMOGUHVPOBAHHbIX CMOCO60B YNPOYHEHNA
ana 14 waxt BoctouHoro [oHb6acca, KoTo-
pbI cocTaBmn 245 TbiC. FPH.

Bb18o0bl

1. MpeanoxeHbl cxembl KOMOUHNPOBAH-
HOTO YNPOYHEHNA HEYCTONUMNBbIX KPOBENb B
naBe, a Take 060CHOBaHbI UX NapamMeTpbl.

2. TexHONOTMA KOMOMHMPOBAHHOTO Y-
pouHeHnA onpoboBaHa B ycoBUAX 5-6UC
3anajHowm naBbl Ny1acTa /6 [OAO waxTbl «be-
nopeyeHcKasn»; MofyyYeH aKT OMbITHO-MpPO-
MbILLSIEHHOW NPOBEPKN KOMOVMHNPOBaHHOM
CXeMbl YNPOYHEHM.

3. Pa3paboTtaHa meToauKa no npume-
HEHWIO TEXHONOTUN KOMOUHUPOBAHHOTO
YNPOYHEHUS KPOBNY B OUMCTHBIX 33605,
peanv3oBaHHasA B BMAe METOANYECKOrO py-
KoBogcTea Aana waxt M «JlyraHckyronb».

4. NonyyeHbl ypaBHeHNA No onpe-
JeneHunio ycnoBun LenecoobpasHocTu
npumMmeHeHuns 6eclunypoBbIX CNOCO60B
YNPOYHEHNA.

5. BO3MOXHbIIN SKOHOMMYECKNIT 3ddeKT
OT MPUIMEHEHWA TEXHONOTMI KOMOMHUPO-
BaHHOTO YNPOYHEHNA KPOBENb B YCNOBMUAX
M «JlyraHckyronb», AT9K «PoBeHbKuaHTpa-
umt», FOAO LLaxTa «benopeyeHckasy», MNAO
«KpacHogoHYrosb» coctaBnsaeT 245 TbiC. IPH.
Brog.
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AHKepHoe 3aKpennieHne CKpe6KoBbIX KOHBeepoB
K nouBe BbIpaboTOK

PAWKO Franuxa BuktoposHa
InaeHsbiti mexHono2 OO0 «PAHK 2»

CAMOK Anekcen Bnagumuposuy
3amecmumernb 2nagHo2o0 mexHonoza OO0 «PAHK 2»

YYTYNIEB Aptém Onerosuy
nasHeIl uHXeHep waxmel «[lepsomatdickasn»
OAO «YK «CesepHbili Ky36acc»

FPEMULLKWH NaBen BnagumupoBuy

HayuHbil compyoHuk

Jlabopamopuu 3¢hgpekmusHbix mexHo102uli
paspabomku y2o/1bHbix MecmopoxoeHul MUY CO PAH,
KAHO. mexH. HayK

NMO30JIOTUH AnekcaHgp CepreeBuy
Jupekmop no nepcnekmusHomy pazsumuto OO0 «PAHK 2»,
KAHO. mexH. HayK

Crarbs nocesweHa paspaboTke BpeMeHHOM MHCTPYKumm no 6esonac-
HOM 3KCrTyaraumm ckpebKoBbIX KOHBEMEPOB, 3aKPErnIeHHbIX AHKep-
HOM Kpenbto. Hpn 3TOM aHKepHas Kperb ACMOoJIb3yeTCs M B KaYecTBe
OCHOBHOM Kpenu, M B Ka4YecTse Ay bnupyioLuen.

Kniouessle coea: aHkepHas kpenes, 3akpensieHue ckpebKo8bix KOH-
geliepos.

Kowmakmmuas unpopmayusa — e-mail: rank2009@yandex. ru

B HacToALLee BpeMs Ha YroNbHbIX LWaxXTaxX CKPeOKOBblE KOHBeNe-
pbl, Clyallue AnA [OCTaBKM YA 1 FOPHOM MacChbl MO yYaCTKOBbIM
BblpaboTKaM, 3aKPENNATCA COrNacHO PYKOBOACTB MO 3KCMyaTa-
LMKn: NPYBOJA 1 KOHLEBaA rofioBka — MoCcpeAcTBOM TUMOBbIX Me-
TaNNIMYECKUX CTOEK, aHKepHas Kpenb — ay6nupyiowas. [Mpu BbicoTe
BbIPaboTOK 6onee 3 M CTOMKU NPUXOANTCA YASIUHATD Pa3fNyHbIMMI

cnocobamu, a B npoLecce 3KCriyaTaluum KOHBENEpPOB He peaKu
CrlyyYau, Korfa CTOMKM TepAIoT OMOpY, YTO MOXET NPUBECTY K TPaB-
MUPOBAaHNIO NepcoHana LWaxT.

Onuvpancb Ha 3HaYNTENbHbIN OMbIT 6ecPyHAAMEHTHOIO MOHTaXa
CTaHUMI IEHTOYHbIX KOHBENEPOB C NPMMEHEHNEM KOMOUHMPO-
BaHHbIX 1 KaHaTHbIX aHKepoB [1, 2], cneynannctol OO0 «PAHK 2»
NPeanoXunm aHarorMyHoe peLleHre No aHKePHOMY 3aKpernieHuio
CKpebKOBbIX KOHBEEPOB K NMOYBe BbIpabOTOK, MPONAEHHDBIX MO Yo
unu nopoge. MNpu 3TomM aHKepHasa Kpenb ABAAETCA U OCHOBHOW, 1
ayonupytouen.

MapameTpbl aHKEPHOW Kpenu [ 3aKpensieHns CKPebKOBbIX KOH-
BeliepOB PacCUMTbIBAKOTCA C YUETOM LUMPUHBI BbIPAboTOK B (cm. pu-
CYHOK), TPOYHOCTM BMeLLAoLWUX Nopog, ryOouHbI OT MOBEPXHOCTH,
MOLLHOCTM YrofibHOro nnacTa u T. 4. [3, 4], a Takke TAroBoro ycunums
CKpebKoBOro KoHBelepa.

HapexHocTb drKcaumm KoHBeepa obecneunBaeTca 3aKkpense-
HMeM aHKepOB B YCTONUMBbLIX NOPOAAx NMOYBbI 3a Npefenamu 30Hbl
pa3ynpoyHeHnsA NOPOA NOUBbI (CM. pUCYHOK).

[nnHa aHKepoB onpepaenseTca no popmyne:

lnA :ymax+lxe+hnn +13’ M,

A€ ¥, — MaKcMmanbHasA rnybuHa cBoAa AaBeHUI B MOYBE Bbl-
paboTku, M; [ = 0,15 M — annHa XBOCTOBMKA aHKepa; /1, — BbiCOTa
OMOPHOII pambl CKPEBKOBOTO KOHBeNepa, M; [, = 0,5M — AnuHa 3a-
KpenndwLlen YacTu aHKepa.

[ina obecneyeHna HageXHOro 3aKpenyieHna CKkpebKoBOro KOH-
Beiepa HeobxoAMMO, UTo6bI ero TArosoe ycunue FHe npesbiwano
ypaBHOBeLLVBaOLWEro CoONpPoTMBIEHNA aHKEPHOW Kpenu no ycno-
BUIO Cpe3a (casura).

AHKepHaa Kpenb AnA 3akpenneHua ckpebKoBbIX KOHBele-
pOB COCTOWT M3 aHKEPOB OCHOBHOWN U Ayb6nupyowen Kpenu
(3akpennAemMbIXx Ha MUHEpPanbHYI0 KOMMO3ULUIO NN amnysbl C
noAN3GUPHbLIMN CMOIaMK), ONOPHbIX INEMEHTOB U TMBKNX CBA-
3ei. AHKepbl yCTaHaBNMBAOTCA Yepes crneyuralbHble OTBEPCTUA
B MPMBOAHbIX CTAaHLMAX N KOHLEBbIX FONOBKaX KOHBENEpPOB B
noysy BbIpaboOTKM.

[na KpenneHna ckpebKOBbIX KOHBENEPOB pe-
KOMEeHAyeTCA NCMOoMb30BaTb:

— KOMOUHMpOBaHHble aHKepbl Tvna AKM
20.01;

— KaHaTHble aHKepbl Tuna AKO1;

— OMOpPHbIE 3IEMEHTbI Pa3fINUYHbIX KOHC-
TPYKLUR;

— B KauyecTBe 3akpennsiowero matepuana
— amnysbl C MUHepanbHOWM KOMMo3numen Tuna
AMK v pacTBOp MMHEpanbHOM KOMNO3NLUN TUMa
MKCC, Takxe BO3MOXHO 1CNOMIb30BaHMe aMnyn €
NoAYMEPHBbIMU CMOSTAMU.

Soua panmpousenns

FReAp MR FICRi by

3akpensieHue aHkKepoe 3a npedesiamu 30Hbl pazynpPoyYHeHUs Nopod No4abI
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MprYMeHeHNe aHKepHOW Kpenu B KadyecTse
€ANHCTBEHHOTO CPeACTBa 3aKpenneHns ckpeo-
KOBbIX KOHBEWNEPOB He AOMYyCKaeTca B 30HaX
reofiorMyecknx HapyLweHnid U B BbIBETPEHHbIX 1
06BOAHEHHbIX MOPOAAX.

YKazaHHble TEXHOMOrMYecKne 1 TexHnYeckme
peLeHVs nerav B OCHOBY «BpemMeHHOW HCTPYK-
UMK no 6e30MacHoO 3KCNNyaTaunn CKpeObKOBbIX



KOHBeepoB, 3aKpenieHHbIX aHKEPHOW Kpenblo B TOPHO-reonoru-
yecknx ycnosusax «laxra MNepsomarickan» u «llaxta bepe3sosckasn»
OAO «YronbHasa komnaHua «CeBepHbIi Kyzbacc» (2012r.).

BpemeHHasa MHCTPYKLMA cofepXUT METOAUKY pacyeTa napameT-
OB aHKepPHOW Kpenw, ycnoBua 1 0b6nacTb NpUMeHeHNA aHKepHoM
Kpenu, TEXHONIOMNIo ee YCTaHOBKM 1 KOHTPOb 3a paboTocnocob-
HOCTbIO, perfameHTUpyeT KOHCTPYKLUN aHKepHbIX Kpenen ans
3aKpenneHun ckpebKoBbIX KOHBeepoB, TpeboBaHUA Ge3onacHom
3KCMNNyaTaLmy yKasaHHbIX TEXHUYECKMX YCTPONCTB.

Ha MHCTpyKUWMIo MMeeTcA NONOXMUTENIbHOE 3aK/TIoUeHMe SKCNepTr-
3bl NPOMBbILLIEHHOW 6€30MacHOCTK, yTBEPXAEHHOE B YCTaHOBJIEH-
HOM nopAzKe. 3To N03BONAET MCMONb30BaTh ee 419 060CHOBAaHHOIO
NPVHATAA TEXHONOMMYECKUX PELLUEHUI NO 3aKpenieHnio cKpebKko-
BbIX KOHBENEPOB MOJIbKO aHKepHOU Kpenbio 6e3 npumeHeHUA
mMemasnau4eckux cmoek Ha nNpeAnpuATUAX YroibHOW KOMMNaHWUK
«CeBepHbIin Ky3baccy.

000 «YeonbHasa komnaHusA «3apevyHasn» 15 aAHeapsa 2013 2. 06vs8us10 0 nokynke 100 %
akyuti waxmei OAO «LllaxmoynpaeneHue AHxepckoe» (2. AHxepo-CyoxeHck, Kemepoe-

cKas 065.) y OAO «Pocculickas monsiueHas KOMNaHusA».

Kpome Toro, YK «3apeuHas» B3sna Ha ce6a 0653aTeNnbCTBa Mo 06CyKMBaHWIO TEKyLLEN
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1. Patiko I B. AHKepHoe KpenneHue: 6ecdyHAaMEHTHBI MOHTaX
NeHTOYHbIX KoHBelepos / I B. Paiiko, M. B. Ipeunwkun// Yronb. —
2011. — N°4. — C. 35-36.

2. Patiko I B. BecdyHAaMEHTHbI MOHTaX CTaHLMIA KOHBEepPOB B
NoA3eMHbIX FOPHbIX BbIpaboTKax C NPUMeHeHeM aHKepHON Kpenu
/T.B. Panko, N.B. TpeuniukunH // Mapkwengepua n Hegponosnb3oBa-
Hue. — 2012. — N°4. — C. 26-27.

3. Wupokos A.Tl. PacueT 1 BbIGOp Kpenu conpaxeHui rop-
HbiX BblpaboTok / A.M. lWupokos, B.T. Mucnakos. — M.: Heapa,
1978. — 304 c.

4. Oneim npumeHeHUA KaHaTHbIX aHKepPOB B KauecTBe Kpenu ycu-
NeHNA AEMOHTaXHbIX Kamep 1 BbipaboToK, MoaAepKMBaeMbIX Ha
rpaHuue ¢ BbipaboTaHHbIM NPOCTPAaHCTBOM M METOAMKa pacyeTa
nx napameTpos / nog peg. B. l0. N3akcoHa. — Kemeposo: HCTUTYT
yrna n yrnexumum CO PAH, 2008. - 220 c.

SAPEHHAA

YroneHaA
KOMNaHWA

Kpeantopckon 3agomkeHHocTn OAO «llaxToynpaBneHue AHXepcKoe», 3HaunTenbHan
yacTb KoTopoit (6onee 1,3 mapa pyb.) cbopmuposanack nepea YK «3apeuHasn» B pesynb-
TaTe npepoctasneHna B 2010-2012 rr. o60pynoBaHMA 1 3alMOB AN MOAEPHM3ALMM LWAXTbl
«AHXepcKas», bnaropgapa yemy NpeanpuATUE B HaCToALLee BPeMA OCHALLEHO COBPEMEHHON
TEXHUKOW, Nno3BonAtoLeli obecneunts 6ecnepeboitHyio o6bIYY Yrs.

B coctas OAO «lllaxToynpasneHune AHXepcKoe» BXOAUT AeNCTBYIOWAA WaxXTa C NOTeH-
LManbHOM NPOU3BOACTBEHHON MOLLHOCTBIO 10 3-X MIIH T B roA. TakKe 6bino nprobpeteHo
Norpy304YHO-TPAHCMOPTHOE yNpaBieHune, OCyLecTBAAIOLLEee TPAHCMOPTUPOBKY YA A0 CT.
Anxepckasa 3CKO OAO «PXKO».

BbanaHcoBble 3anachbl WaxTbl KAHXepcKaa» COCTaBNAT 0KoNo 146 MAH T yrnen (no poc-
CUNCKM CTaHAapTam), MPUrofHbIX AR NCNONb30BaHNA KaK B SHEPreTMYecKmx LUensx, Tak 1 B
KOKCOXUMMYECKOW NPOMbILLNEHHOCTY. TaKKe MapOUHbI COCTaB yriew WaxTbl «AHKepcKaa»
nossonseT ncnonb3osatb ux ana PCl (MbineBraHoe BAyBaHMWe B AOMEHHbIE Meun), KOTOPbIiA
NPUMeHAETCA B MeTa/NTypPrv B KayecTse CbipbA AN LOMEHHOTO NPON3BOACTBA.

O6bem yrnefobbium waxTbl «AHXepcKas» B 2012 1. cocTaBun oKono 560 TbIC. T, NnaH Ha
2013 r. — 950TbIC. T. [IpOM3BOACTBEHHAA NPOrpaMMa pa3BUTUA LWaxXTbl MpeanonaraeT yBe-
nuyeHne fobblun Ao 3 MAH T B rog K 2018 . Ycnyru no oboralueHuio yrns WwaxTte npefocTas-
naet OO «AHxKepcKan», Takxke pacrnonoxeHHas B . AHxkepo-CypkeHcke. C TeKylyero roga
nnaHVpyeTca BbiNyCcKaTb ABa BAA NPOAYKLMN — KOHLIEHTPAT SHePreT1UYeCcKoro yria v yrnm
PCl. Peanunsauua sHepreTryeckoro yrna 6yaeT ocyLiecTBAATbCA MO TEKYLMM KOHTPaKTam
eBponencknm notpebutenam, PCl — poccniickum 1 MexayHapoLHbIM MeTanlypruyeckum
KOMMaHNAM.

«CoenacHo 0onzocpoyHoli cmpameauu YK «3apeuHas» 0anvHeliwuli pocm yenedobeidu
KOMNAHUU naHupyemcs KaK 3a cyem passumus 0elicmsyrowux akmusos, mak u 61azo0apa
npuobpemenuto Hoseix. [ToKynka waxmel «AHxepckaa» yxe 8 2013 2. n0360/1UM KoMNAaHuu
npubasume nodymu 10 % k obwemy o6vemy 0o6bi4u. C yyemom 8800a 8 SKCNIyamayuto 8
cepeduHe 2013 2. waxmel «KapazatinuHckasa» u 0anbHeliwe20 pazsumus waxmel «Anekcu-
esckas» pocm 0o6bi4u 8 2013 2. cocmasum 6onee 20 %. B HacmosAujee 8pemMa npakmuyecku
8ca npousgooumas YK «3apeuHas» npodykyus — 3Hepzemuyeckue yesau. [na noseiweHus
¢uHaHcosoU ycmoliyusocmu cmpameauyecku 8epHbIM peuleHuUeM A8/19emca pacluupeHue
copmameHma seinyckaemol npodykyuu. lMpucoeduHeHue waxmsl «AHXepcKas», 000b18ato-
wet yenu mapku CC u TC, no380/1um KoMndaHuu npou3gooums yzosnb 014 PCl, a c 88o0om 8
SKcnayamayuto waxmel u o6ozamumesnbHol ¢pabpuku «KapazaluHckaa» ewe U 8biCOKO-
KayecmeeHHbIl KOHUeHMpam KOKCYyloWuXxca yesael», — OTMETUN reHepanbHbIi ANPeKTop
YronbHol KomnaHum «3apeyHasn» Bumanuii Xapumonoes.

Hawa cnpaBka.

00O YzoneHas KkomnaHusa «3apey-
Haa» — pocculickuli y20/1bHbIl XOI0UHe,
ynpasnawowuti yenedobsigaowumu u
8CcnoMozamesibHbIMU NPednpuAMUAMU.
Ha cezo0HAWHUL OeHb 8 e2o0 cocmase
cemb y2nedobbigaowux (Yemelpe oetic-
maeyrowue U mpu CmpoAwuecs waxmel),
oboeamumenvHasa pabpuka u pao ecno-
MozamesibHbIx npednpuamud. [lo cmax-
dapmam JORC, yzonbHeie pecypcsl npeo-
npuamudi xonduHea cocmassiaom 528,8
MJIH M, y20J1bHble 3anacel — 274,5 MJIH m,
a makxxe 3anacel Waxmel <AHXepcKaa» —
146 MJIH M No pocculicKumM cmaHoapman.
JononHumenbHbIt NpUpOCm y2os1bHbIX pe-
cypcos Moxem cocmasume 1328,9 MsIH m.
MowHocms nnacmos om 100 5,3 M. B Ha-
cmosujee 8pems y20s1bHble Npeonpuamus
KOMNaHuu ocywecmensaiom 000614y yens
mapok «I», «/]», «X», TC, OC. B 6auxatiwel
nepcnekmuge 006b14a U obozawjeHue yasns
mMapok, «[K», «[XKO». YK «3apeqHasa» sKc-
nopmupyem 6osee 90 % 20mo8o2o npo-
dykma. Cpedu nompebumesneli — KOKCo-
Xumuyeckue, 3Hepzemuydeckue u opyaue
npou3sodcmaa 6osiee yem 8 12 cmpaHax
Mupa, 8 mom qucse 8 MicnaHuu, Besuko6-
pumaruu, HudepnaHoax u op.
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KOprunckun mawizaBop;:

70 net Ha 6naro Kys6acca u Poccun

Mpeacraenena 70-netHss ncropms IOpruHckoro mawsasona — oa-
HOro M3 KPYMHEHLUMX MALUMHOCTPOMTENbHBIX NpeanpuaTMiA Poccum,
CreuManu3MpOoBaBLIErocs HA BbiMycKe NPOAYKUMH Ans 060pOHHOM
MPOMBILLNIEHHOCTH, A B HACTOSILLEE BPEMS SBNSIOLUMMCS OGHHUM M3 OC-
HOBHBbIX Npon3soamnTenei 8 Poccum ropHowaxTHoro o6opyaosaHms.
MpeacraeneHsl ocHOBHbIE BUAYI BbIMYCKAEMOM 30BOAOM MPOAJYKLMM.
Kniouyeswlie cnoea: IOpzuHckuli mawsasod, obopydosarHue 075
060pOHHOU NPOMbIWIIEHHOCMU, 20pHOWAXmHoe 060py008aHue,
cmpesiosble KpaHbl.

FOPrvHCKMIN MaLWNHOCTPOUTENbHBIV 3aBOJ, POAMIICA MOUTN OAHOBpE-
MeHHo ¢ KemepoBckoii obnacTbio. 6 depans 2013 r. npegnpuatue bynet
oTMeuYaTb CBoW 70-NneTHWI obunei.

Wctopua npeanpuaTa Havanacb B AOBOEHHbIE Fofbl. 22 OKTAOPA
1939r. focypapcTBeHHbIn KomuTeT Npu CoBeTe HAPOAHbIX KOMMCCapOB
CCCP npuHAn nocTaHOBNEHWE O CTPOUTENBCTBE MALIMHOCTPOUTENBHOMO
3aBofa Ha Tepputopum FOprHcKoro paioHa. YaapHbiMy Temnamu 6biim
BO3BefeHbl NepBbie Liexa. M yxe B fekabpe 1941r. npeanpusTie ctano
BbIMyCKaTb TEXHUKY AnA GPOHTA: MyLWKN ANA CAMOXOAHbIX YCTaHOBOK 1
TaHKOB, CTBOJIbl K HUM, YYyryHHOE U1 CTanbHoe nuTtbe. [locTaHoBNeHnem
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locynapcTBeHHOro KomMuTeTa 060POHBI OT 6 deBpansa 1943, no3paHee
npvkasom Hapkoma ot 18 dpeBpans 31oro xe ropaa lOprmHcKmii Malw3aBog
6b11 BBEAEH B CTPOI AENCTBYOLMX MPEANPUATUIA CTPaHbI.

B 1970-e rr. 3aBOA OCBOWI BbIMYCK MOHTaXXHO-CTbIKOBOYHOTO 060pY-
[OBaHNA 1 CpefCcTB 06CNyKNBAHNA KOCMUYECKOW TEXHUKN. MawwnHo-
cTpovTenu Oprm Npon3BoANAN YHUKanbHble N3Lenus i 060poHHON
NPOMbILWNEHHOCTH, KOTOPbIe MO CBOVIM MapaMeTpam, KaYeCTBEHHbIM
XapaKTepucTukam 1 yaapHON MOLLU 3a4acTylo He UMeNn aHanoros
B MMpE: MYCKOBbIE YCTAHOBKM /18 MOPCKMX KOpabnel 1 NoABOAHbIX
NOJOK, NPOTMBOTAHKOBbIE MYLKW, 3€HUTHbIE YCTAaHOBKM ANA CUCTEMDbI
MBO, WwaxTHble cTapTOBble KOMMAEKChI ANA 3anyCcka MeXKOHTUHEH-
TanbHbIX 6anIMCTNYECKUX pakeT. KOpruHLbl yyacTBoBanu B pa3pabotke
1 N3rOTOBJIEHMU 6OEBOI0 XKeNe3HOAOPOKHOTO PAKETHOrO KOMMeKca
CTpaTernyeckoro HasHaueHma — nereHgapHoro bKPK. 3a 3acnyru B
CO34aHNM N MPOM3BOACTBE HOBOM TEXHUKM 3aBOf B 1966 I. HarpaXkaeH
opaeHom JleHnHa, a B 1976 1. — oppeHom OKTAGPbLCKOW peBONIOL N,

Ha ceropgHAwwHUi geHb FOPruHCKM Mall3aBog — OAHO U3 KpyMHeNLNX
MaLLMHOCTPOUTENbHbIX NPeANPUATAIN Poccui. 3To YHUKanbHbIA KOMMAEKC
MHOrONPOGUbHbIX MPOM3BOACTB, PACTIONOKEHHbIX HA €4UHOI MPOMMIIO-
LagKe, — OT BbIMIABKM YrNepOANCTbIX U IErMPOBaHHbIX MapPOK CTafn A0
N3rOTOBJ/IEHNA CJIOXKHOTO BbICOKOTEXHOSIOTMYHOTO 060PYA0BaHUA.

Mpou3BOACTBO FOPHOLLIAXTHOrO 060PYAOBaHNA OCBOEHO Ha KOpruHc-
KOM Maw3aBoge ¢ 1993 T. 1 B HacTosLLee BpeMsA ABNAETCA ero npuopuTeT-
HbIM HanpaBeHneMm. 3a 3T0 BpeMsA Ha NPeANPUATAN HanaXXeH CePUNHBIN
BbINYCK MOJIHOTO CMEKTPa rOPHOLLIAXTHOTO 060PYA0BaHNSA:

— KpEenu MexaHV31pOBaHHble Pa3fIMYHOro NCMONTHEHUSA, MPeAHa3Ha-
YeHHbIe 41 OTPABOTKM YrofbHbIX MAACTOB C BbIHMAEMOW MOLLHOCTbIO OT
0,6 8o 5,3 M, C Hecyweil cnocobHOCTbIO A0 1400 KH/M?, Lwarom ycTaHoBKw
1,5-1,75m n warom nepeasuxkn 0,63;0,8 n 1 m;

— Kpenu conpaxeHns;

— KOHBeiepbl laBHble CKPebKOBble pa3iMuHbIX MognduKaLlui (8 Tom
yuncne C KpecToBOW neperpyskomn) ¢ wrpuHon ctasa ot 0,7 go 1m gna
0TpPaboTKM NaB AnvHon fo 300 m;

— neperpyxaTtenu cKpebKoBble pasnMyHbIX MoandUKaLniA NPUTbIY-
HOFO 1 Hae34HOro TUMOB C LWNPUHON cTaBa o1 0,7 go 1,1 m;

— ounCTHbIe KombaliHbl K500k 1 K75010 ¢ ycTaHOBNEHHON MOLLHOCTbIO
CcoOTBeTCTBEHHO 605 1 850 KBT 1 BbIHMMAeMOW MOLLHOCTbIO A0 4 M;

— npoxopayeckue KombainHbl KIMKO-50 maccor 58 T € ycTaHOBNEHHOM
MOLUHOCTbI0 270 KBT 1 BO3MOXHOCTbIO MPOBEAEHNA BbIPabOTOK ceueHnem
ot 10 go 35 ml B nopogax Kpenoctbio fo 120 Ma;

— APOBUIKM KYCKOBOTO YFA C YCTaHOB/IEHHOW MOLLHOCTbIO MPKUBOAA
no 300kBT;
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— KOBLUM BMeCTUMOoCTbio 10, 15, 20 Mi AN WwaratoLwmx 3KCKaBaTopoB;

— FMOPOMOHMUTOPBI 1 ApYroe 060pyaoBaHME, KOTOPOE YCMELLHO 3KC-
nyaTUpyeTca Ha LWaxTax U paspesax Kysbacca, KpacHospckoro Kpas,
Xakacum, AkyTun, Mpumopckoro Kpas, CaxanuHa, Pecnybnuku Komu,
PocToBCKO 06/acTy, a TakKe YKpauHbl.

py NnocTaBKe OUNCTHBIX MEXaHU3MPOBAHHbIX KOMIMIEKCOB Npeanpu-
ATME NPUHMMAET Ha ce6A 06s3aTeNbCTBa reHepasbHOro NogpAaUMKa Nno
X KOMMNIEKTaLMK, @ TakXKe NPON3BOAUT MOMHYI0 B3aUMHYI0 YBA3KY Npu-
MeHsieMoro 060pyAoBaHus, B TOM YMCIIE MMMOPTHOTO NPOW3BOACTBA.

Hapsagy c obopynoBaHvem ana yrnegobbisatowwmx npeanpuatiii, lop-
TMHCKWIA Mali3aBog Npoun3soaut 11 moaenen CTpenoBbiX KPaHOB rpy30-
NoLbeMHOCTbI0 25 1 40 T Ha 6a3e aBToMo6UNen «Ypan», <KamA3», «KpA3»,
KpaHbl Ha ryCEHNYHOM XOAY, a Tak»e KOpoTKoba3Hble CaMOXOAHbIE KpaHbl
rpy30MogbeMHOCTbIO 25 T, 06afaloLye YHUKaNbHbIMU XapaKTepucTy-
Kamu 1 He nmetoLme aHanoroB B Poccum 1 ctpaHax CHI. MpakTnyeckn B
KaxoM permoHe Poccuu, 3a4acTyio B CIOKHENLIMX YCIOBUAX, YCNELWHO
3KCNAyaTupyeTca rpy3onogbemHasn TexHuka KOpruHckoro mallsaBoga.
leorpadya NOCTaBOK IOPrMHCKMX KPAHOB TaKXe pacnpoCTpaHAETCA Ha
KasaxctaH, benapycb 1 YkpauHy.

[opaoCTb IOPrUHCKMX MALUMHOCTPOUTENEA — YHUKabHbI MayTOBbIV
NOABbEMHVIK 15 ObICTPOro pa3BepTbiBaHUA LPPOBbIX PaaNOpPenerHbiX
NVHKIA CBA3M, pa3paboTaHHbI COBMECTHO C TOMCKOIN KoMnaHuen «Mu-
KpaH» Ans Hyxa MuHuctepcTBa 060poHbl Poccum.

Ha 3aBofie npon3BoguTcs pasHoobpa3Has MeTanypruyeckas npoaykK-
LA CAINTKM, MOKOBKM C MeXaHNUYecKo 06paboTKoM, pacKaTHbIe KonbLa,
bacoHHOe 1 TOYHOE NTbe U Np. EXXeMecAYHO COTHU TOHH MeTannypru-
YyecKow MpoayKLMM OTMPaBAAIOTCA BO BCe pernoHbl Poccum, KasaxcrtaH,
benapycb, B ctpaHbl EC: Benbruto, lfepmanuto, Utanuio, Jlateuto, Hugep-
naHgpl, Monbuy, ®paHuuio.

MepenoBble TEXHONOMM 11 COBPEMEHHOE 060pPYyAOBaHNE, BbICOKNN
YPOBEHb BbINOSIHAEMbIX PAabOT U YCNYT, Hannume CO6CTBEHHOW YHUKab-
HOW KOHCTPYKTOPCKOI 6a3bl — BCe 3TO OCHOBa KauyecTBa BblMyCKaeMol
npopyKumn KOprHckoro Matu3aBopaa. 3a nocsiefH/e roAbl PyKOBOACTBOM
npeanpuATUA BOXEHbI 3HaUNTENbHble CPeACTBa B TEXHUKO-TEXHONOMM-
yecKoe nepeBoOpYKeHMe 3aBofa, 00yUYeHWe NepcoHana U NoAroToBKy
MOJOABIX CMeLManmcToB, pa3paboTKy HOBbIX BUAOB HAYKOEMKOM, KOH-
KypeHToCnocobHow npoaykuun. Ctpaterusa npeanpuaTua npegnonaraet
JanbHelilwee pa3BuTME NPOV3BOACTBA, @ BMECTe C TeM — COLeNCTBME
npouBeTaHuto Kysbacca v Bceln Poccun.
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nepCHEKTIIIBbI NMHHOBALMOHHOIO pa3BnTna
MAaLlLNHOCTPONTENIbHOIo KOMiJjieKca

CreumcmKa ropHOro npom3BoACTBA Npegyc-
MATpMBAET OBLLIMPHYIO HOMEHKIIATYPY NPH-
MeHsieMoro 060pyAOBAHMS, BbIMyCKAEMOrO
PA3ANYHBIMU KOMIAHUSMM M PUPMAMM, YTO
YCIOXHSET npoLiecchl ero o6cyXnBanHms,
YBENMYMBAET MPOU3BOLCTBEHHLIE PACXOAbI,
CHMXQAET SKOHOMMYECKYIO 3 PEKTUBHOCTb.
Ocobbiii MHTepec BN KOHKPETHOro
YronbHOro NpeanpUsaTHsS NPeAcTaBaser
MOCTABKA OAHMM NPOM3BOAMTENIEM HEOG-
XOAMMOro KOMMIEKCA MALIMH C OTBEeTC-
TBEHHOCTbIO F€HEPANIBHOrO MOCTABLUMKA
30 rapaHTUPOBAHHLIE PECYPCbl U KOHEY-
HbIM pe3ynbTat paboTsl 060pyAOBAHMS.
O6beanHeHne B coctase ynpasnsioLei
KOMMAHWUM NPeANnpPUITMA MALIMHOCTPOM-
Te/IbHOro KOMIMJIEKCA No3Bonmno Ha 6ase
HAyYHOro MOTEHUMANA CO3AATb eAMHbIN
LEHTP YrosbHOro MALMHOCTPOEHMS C
npuBne4YeHMeM NpefcTaBuTened psad
MMPOBbLIX KOMMAOHUMA — NPOM3BOAMTENEH
rOPHOM TEXHUKM, CMOCOBHbIA KOPEHHbIM
06pa30M M3MEHMT CIIOXMBLLYIOCS CUTYa-
umio M obecrneynTs NPeANPUSTUS YTronbHOM
OTPAC/M rOPHOLIAXTHLIM 060PYAOBAHMEM
MMPOBOIO TEXHMYECKOTO YPOBHS.
Knioyeeswle cnoea: 2opHowaxmHoe 060py-
008aHUe, KOMNJIEKC, 3a800, y20/IbHOe MAllU-
HocmpoeHue, pecypc, kombaliH, KoHseliep.
KoHmakmuas unpopmayua —

men.: +7 (499) 271-67-75;

e-mail: afendikova@ridios.ru

3aBofbl MALLMHOCTPOUTENBHOTO KOMMJIEK-
Ca, BbICTOAB B CJIOXHbIX YC/IOBUAX CTaHOBIe-
HMA PbliHKA, COBEPLLEHCTBYIOT TEXHOOTNI0
npousBofCcTBa 060pyAOBaHNA HOBOMO TeX-
HMNYECKOrO YPOBHS, MOBBILLAIOT €70 KauecTBo.

BblCOKOTEXHONIOMMYHAA rOpHOTEXHMYEC-
kas npogykumsa OO0 «KOpruHCKMin MalnHo-
CcTpouTenbHbIi 3aBogy» (Poccusa) u rpmbl «T
Machinery a. s.» (Yexun) 3aBoeBbiBaeT J06-
pytlo penyTaLuio y Npon3BOACTBEHHUKOB,
BHOCWT BECOMbII BKNaf B paclUMpeHme pbiH-
Ka U MIHHOBALMOHHbIN NpoLecc B LieSIOM.

DEBPAJIb, 2013, “YTOJIb”

CTAPUKOB
Anekcanpp NetpoBuy
lMpedcedamerns
HabnodamenoHo2o Cosema
000 «YzonbHaA KOMNAHUA «3apeYyHasn»,
KAHO. 3KOH. HayK

TYKUKOB
Bnagumup ®epgopoBuy
Hupekmop [Jupekyuu
Nno npomsiwIeHHOMY 060py008aHUI0
3A0 «lK «Ky36accmpatcyzone»

Op2uHcKul mawuHocmpoumeneHsll
30800 — YHUKaNbHbIN KOMMNEKC MHOTO-
NPodUbHbBIX MPON3BOACTB: OT BbINIABKM
CTanu A0 U3roTOBNEHUA CIOXHOIO BbICO-
KOTEXHOOrMYyHoro o6opyaoBaHNA — OfHO
13 KpynHenwmx npeanpuaTtin Poccun. MNpo-
U3BOLCTBO FOPHOLIAXTHOrO 060pyAoBaHNA
ABNAETCA NPVOPUTETHLIM HaNpaBeHNEM: Ha
3aBojie HanakeH BbIMyCK OCHOBHbIX BUAOB

rOPHOW TEXHWKM, KOTOPas YCNeLHO KCy-
aTMpyeTCcA Ha WaxTax 1 paspesax.

Mpoxoguecknii kombaiiH KIMKO-50, obna-
[as NOBbILIEHHOW SHEProBOOPY>KEHHOCTbIO
paboyero opraHa, BbICOKOW NPOXOAMMOCTbIO
1 MaHEBPEHHOCTbIO, yCOBEPLLEHCTBOBAHHOM
cucTeMoN yrnpaBneHus, NPoaomKaeT pabo-
TaTb B C/TIOXKHbIX FOPHO-Fe0NIOrMYeCKmX yc-
NoBUAX yrnefo6blBaOLWMX WaXT, YCNELWHO
BblpaboTaB rapaHTUNHBIN CPOK.

3aBoj BrepBble NPeacTaBus CBOK HOBYIO
pa3paboTKy — ouncTHoW KombaiH K-75010
(puc. 1) ana oTpaboTKM NNacToB cpeaHen
MOLLHOCTMW.

Hapsagay c obopynosaHviem ana yrnego6oi-
BaloWMX NpeanpuaTUin 3aBog NPou3BoanT
pAA Mopenei CTPenoBbIX KPaHOB rpy30ro-
IbeMHOCTbI0 25 1 40 T Ha 6a3e aBTomobunen
«Ypan», «KamA3» n «<KpA3», KpaHbl Ha ryceHuny-
HOM XOZy, HaBeCHble MOrpy34nKU-3KCKaBaTo-
pbl U GpPOHTaNbHbIE MOrpy3UNKU, KOPOTKO-
6a30Bble CAMOXOAHble KpaHbl, obnagatowme
YHUKaNbHbIMU XapaKTepUCTUKAMU, HE Meto-
wme aHanoros B Poccum n ctpaHax CHI. Pa3-
paboTaH yHVKanbHbI KOMMNIEKC MOOWIbHOM
CBA3M Ha aBTOMO6UbHOM waccn MUK-MKC.

B cTagun pa3paboTkn — camoxogHas mMa-
LUMHa Ha NHeBMoKonecHom xogy MAM-110 co
B3PblBO6GE30MaCHbIM AN3€e/bHbIM ABUraTeNieM
[NA NepeBoO3KU NIOJEN 1 rPy30B B LIAXTaX,
onacHbIX Mo rasy v noiiv. OcBamBaeTcA Npo-
M3BOACTBO CMeunanbHON TEXHWKM Ans nepe-
BO3KW CBET/IbIX M TEMHbIX HEDTENPOLAYKTOB.

O6HOBNEH CTAHOUYHbIV MapK, yCNewHo
BHeAPATCA NepefoBble NPON3BOACTBEH-
Hbl€ TEXHONOTI, 3aBEPLLAETCA TEXHUUECKOE
nepeBOOPYXEHUE MeTayprnyeckoro npo-
13BOACTBA.

Mo pe3synbratam pecepTrduKaLMOHHOrO
ayauTa NoATBEPXKAEHO COOTBETCTBME MEX-
ZJYHapOoAHbIM CTaHAAPTaM CUCTEM MEHeO-

Puc. 1. O4ucmHot kombaiH K-750K0



MEHTa KauyecTBa, 3KOJIOrMK, OXpaHbl Tpyaa u
NpOoMbILINEHHON 6€30MacHOCTN.

Q@upma T Machinery a. s. — Begywni
pa3paboTumK 1 NPoOU3BOANTENb FOPHOLLAX-
THOro 060pyaoBaHMsA, obecneyrBaeT KOM-
nnekcHoe pelueHune npobnem, cBA3aHHbIX C
SKcnyaTauuen MexaHM3npoBaHHbIX OYNCT-
HbIX KOMMJIEKCOB.

Mpowu3sogcTBEHHaA Nporpamma BKYa-
€T: OUMCTHble KOMOaIHbI ANs BbIEMKY Mac-
ToB 0T 0,8 fo 6,0 M cepun MB, mexaHu3unpo-
BaHHble Kpenu cepun MVPO, MVOP, MVPS,
MVPN; 3a60iHble cKpebkoBble KOHBeepbl
cepun SZK; obopynoBaHue 30Hbl CONpsiKe-
HWA NaBbl C BIEMOYHbIM LUTPEKOM MOaUdU-
Kauun PZF n sanektpoobopyaoBaHwue; au-
3e/ibHble ToKoMOoTuBbI BIZON ana waxTHbIX
NoABeCHbIX MOHOPENIbCOBbIX AOPOT.

[na obecneyeHns 3afaHHbIX MAapaMeTPoB
BbIMyCKaeMoro o60pyaoBaHusA co3faH 1c-
NbITaTeNbHbIN LLEHTP KOHTPONA NapaMeTpoB
npoayKuumn ¢ NPUMEHEHNEM Harpy304HbIX
reHepaTopOB, KOHTPOSIbHO-N3MEPUTENbHbIX
NpPMOOPOB 1 NPUCOEAUNHUTENBHBIX MYy)T
[ONA KOHTPOJbHbIX UCMbITaHUI PefYKTOPOB
1 3NeKTpoABMraTenei ¢ guanasoHoOM MoL-
HocTen ot 7 go 500 kBT.

B pamkax Koonepauuu ¢mpma coTpya-
HUYaeT C nepefoBbIMU NPOM3BOANTENAMMU
ropHoLLaxTHOro ob6opynoBaHus B lepmaHuy,
MonbLe 1 Poccun. Bo Bcex obnacTax, rae pa-
6oTaeT yelckoe 06opyLoBaHMe, OTKPbITbI
CepPBUCHbIE LIEHTPbI, NoNyYmBLUNE cepTUdU-
kaTtbl T Machinery a. s.

Mpumepom ycnewwHoro npruMeHeHUs rop-
HOLLIAXTHOro 060pyAOBaHNA NPOK3BOACTBA
TMachinery a.s. Cny>uT npakTrika pa3sBuTua
napTHepckmxotHowweHun c[MAO LY «Mokpos-
ckoe» n OAO «[MaBnorpagyrosnb» B YKpaunHe.

[nA CnOXHbIX FOPHO-TEONOrMYECKMX YC-
NIOBUWIA: BbIHMMAeMas MOLWHOCTb MacToB
0,8-1,2 M, cnabble BMeLlaoLme Noposabl,
BblCOKasa 06BOJHEHHOCTb — ObINU pa3pa-
60TaHbl KOMbaliHbl Tna MB-410 E 1 HOBBIiA
nopTanbHbIl KoMbaiH MB-444 P, nonHocTbio
alanTNPOBaHHbIE K CJIOXKHbIM FOPHO-Teoso-
rMYeCckMM N rOPHOTEXHNYECKUM YCITOBUAM
3anagHoro [loH6acca.

Kom6aiiH MB-410E (puc. 2) npegHa3HayeH
[NA ABYXCTOPOHHEeN 6e3HULeBoi oTpaboT-
KU YrofibHbIX NACcTOB C MponiiacTkaMu npo-
YyHOCTbIo fo 60 MIa 1 c yrnamm HaknoHa no
npocTtnpaHmio fo 35° n no nageHuio go 20°.

MpevmylectBa kombaiHoB MB-410 E n
MB-444 P — BbiCcOKasA Npon3BOAUTENIbHOCTb
W ANUTENbHBIN pecypc Ao KanutanbHOro pe-
MOHTa, BblCOKasA HaJlIeXKHOCTb KOMOaHOB,
6e3aBapuiiHas paboTa, HU3KMI YpPOBEHb PUC-
Ka TPaBMVPOBaHUA NepCcoHana, 06Cnyxmea-
toLLiero KoM6awH B yCNOBUAX OFPaHNYEHHOTO
NPOCTPaHCTBA paboyeii 30HbI, CBA3AHHBIX C
MOHTaXXOM 1 IEMOHTaXEM KOHCTPYKTUBHbIX
3/1eMeHTOB KoM6aliHa, YTo No3BOJIAET OTpa-
6aTbIBaTb MACTbl MMHUMASbHON MOLLHOCTY,
obecneunBaTb CyTOUHYO A06bIUY yrnsa U3
NaBbl, 060pPYyAOBaHHON NOPTaSbHbIM KOM-
6aiHOM 3-4TbIC. T.
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Puc. 2. Kom6aiiH MB 410E

TexHUUYecKas xapakTepucTuka kombaitHa MB-410 E
[nvHa KombaiiHa, MM
[lnameTp NCNONHUTENbHBIX OPraHOB, MM
[lobbiBaemMas MOLHOCTb, M
MpousBoanTeNbHOCTD NPV CONPOTUBIIEHUN YA NPOTUB pe3aHua Ao 360 KH/Mm, T/MyH
MuviHMManbHas BbICOTa BEPXHeN YacTu Koprnyca Haj No4yBou, MM
0O60pOTbl UCMIONIHUTENIBHOTO OpPraHa, MuH™'
LLnpunHa ncnonHUTENbHbIX OPraHoB, MM
MakcumanbHbIN yron Hak/ioHa niacTta No NPOCTUPaHnio, rpagyc
MakcumarnbHbI yron HakoHa niacTa No nageHuio, Fpaayc
MakcrmanbHbI 3axXBaT NOJ YPOBHEM KOHBenepa, MM
CkopocTb mogauun, M/MUH
Ycunue gna nogaum, kKH
O6LWan MOLWHOCTb 3neKTpoaBuratenei, KBt
DneKTpoaBuraTeny CNOTHUTENbHbIX OPraHoB, KBT
dnekTpoaBurateny nogauu, KBt
neKTpoaBuraTesb rMapPaBANYeCcKoro arperarta, KBt
MuTatowee HanpsakeHne, B
O6was macca, Kr

8218
800-1000
09-1,8
6-9
717
63
800
+35
+20
150
0-12
2x220
411,5
2x180
2x22
7,5
660/1140
18 000

Puc. 3. KombatiH MB-444P

TexHunueckan xapaKkrepuctuka kombaiiHa MB-444P
[nuHa KombaiHa, MM
[lnameTp NCNONHUTENIbHBIX OPraHoB, MM
[lobbiBaeMas MOLHOCTb, M
MpoussoanTeNbHOCTb NPV CONPOTUBIIEHUN YA NPOTUB pe3aHusa Ao 360 KH/m, T/MuH
MuvHMManbHas BbICOTa BEPXHeN YacTu Koprnyca Haj, MoYBou, MM
060pOTbl UCMONHNUTENIBHOTO OpraHa, MuH™"
LLnpunHa NCNONHUTENBbHBIX OPraHOB, MM
MakcumarnbHbI yron HaK/oHa niacTta No NPOCTUPaHuio, rpagyc
MakcrManbHbI yron HakIoHa niacTta no NPOCTUPAHNIO B CJTOXKHbIX YCNOBUAX, Fpagyc
MakcumanbHbIN yron Hak/IoHa niacTa No nageHuio, rpagyc
MakcrmanbHbI 3aXBaT NOJ YPOBHEM KOHBeNepa, MM
CkopocTb mogauun, M/MUH
Ycunue gna nogauu, kKH
O6L1an MOLHOCTb 3MIeKTpoaBUraTenen, KBt
DNeKTPoABUraTeN UCMONTHUTENbHBIX OPraHoB, KBT
dneKTpoasuraTenu nogauu, KBt
MuTatowwee HanpsaxeHve, B
O61asa macca, Kr

8265
700-900
08-13
6-7
620
78
800
+35
£10
+20
150
0-11,5
2220
444
2200
2x22
660/1140
22000
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Puc. 4. Kom6aiiH MB-1200E
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Kom6aiin MB-444 P (puc. 3) npepHa-
3HauyeH AnA ABYXCTOPOHHeW 6e3HMILEBON
BbleMKUK yrnfa ¢ npoyHocTblo o 40 Mla ¢
BKJIIOYEHVAMM NOPOA NpoYHOCTbIo 60 MIa
Ha nnactax MoLwHocTbio 0,8-1,5M ¢ yrnamu
no npocTpaHunio Ao 35° 1 Mo NageHnto He
6onee 20°.

OcobbiMM NpenmMyLiecTBamy KombariHa
ABNATCA HebONbLLME pa3Mepbl, KNTUPEHC
287MM, BbICOKasA NPOYHOCTb Kopryca U y3-
NOB, HAAEXKHOCTb NPU SKCMyaTaLlumn BCero
obopynoBaHus.

Puc. 5. KoHeeliep waxmHsili ckpebkoasili CBP 305/800

Komé6aiin MB-1200E (puc. 4) npefiHa3Ha-
YeH AnA OBYXCTOPOHHEN 6e3HNLLEBOW Bbi-
eMKM YA B NacTax MOWHOCTbIO 2 — 5,5M
C yrnamw 3asieraHus no npoctupaHuio = 35°
1 No nageHuo = 15°, ¢ NOPOAHbIMY BKJItO-
yeHMAMU npoyHocTbio 60 Mla. bonbwoe
NpenmMyLLeCTBO KOMOaiHa — BbICOKas SHep-
rOBOOPYXEHHOCTb, HebonbLve pa3mepb,
NPOYHOCTb KOHCTPYKLMM 1 HAAEXXHOCTb MPU
3KCNNyaTauuu.

CoBpeMEeHHbI MalLMHOCTPOUTENbHbIN
3aBog $pmpmbl 0becneurBaeT NOSHbIN LKA
pa3paboTku 1 NCrbITaHNA HOBbIX 06pa3LOB
TEXHVKM, NPOV3BOACTBA M MOCTaBKM rOPHO-
LLIaXTHOro 06opyAoBaHYiA, BBOZ B SKCrIyaTa-
LiMt0, CEPBUCHOE 06CNyKMBaHUe C 0byyeHu-
€M CreunanmncToB 3aKkasunka 3¢PpeKTUBHbIM
MeTodaM KcnyaTaumm. Kaxkaplin KombariH,
KOHBelep 1 Kpenb MMeloT onpefeneHHble
OTINYMSA, 0COBEHHOCTU 1N TOYHO COOTBETC-
TBYIOT TPebOBaHVAM NOKyNaTenen faHHOTo
obopynoBaHus.

Mprmepom TBOPUYECKOro COTPYAHUYECT-
Ba MaWMHOCTPOUTENIbHOTO KOMMMJIeKca AB-
naetca BHegpeHue ¢ dupmon «Esser&CO.
Saar GmbH» (Caap6ptokeH, lepmaHus)
TEXHOJIOTMN HaHEeCEHNA 3aLUTHbIX MOKPbI-
TUI Ha NeMeHTbl TMAPaBANYECKNX CTOEK.
Oupmoi opraHN30BaH PEMOHT CUSTOBOMN
rMAPaBANKN C MPUMEHEHMEM 3aWNTHBIX
NOKPbITU HOBOTFO TEXHNYECKOTO YPOBHSA.
C ogHMM 13 BeAyLWwMX 3anaAHbIX MPON3BO-
AvTenen HameyeHo Co3fjaHne COBMECTHO-
ro NpeAnpPUATUA MO BbINYCKY N1eMeHTOB
3NeKTPOrnapaBINYeCcKoro ynpasfieHns ¢
YBENNYEHHBIM PECYPCOM PaboThl.

B pe3ynbTaTe peanusaunm Hame4YeHHbIX
MepOonpUATUIA 3HAUYNTENIbHO YNyYlleHO
KayecTBO 3/1eMEHTOB CMNOBOW rMapas-
NNKN N MeXaHW3MPOBaHHbIX Kpenew,
obecneyeH pecypc ropHOLIAXTHOro 060-
pynoBaHua He meHee 80 % OT HOBOro Noc-
Nne KanpeMmoHTa B 3aBOACKUX YCNOBUAX,
NOBbILEH pPecypC CUOBON TMAPABANKU
[0 60 TbIC. ULMKNIOB, YBENIMYEHbI NPOU3-
BOACTBEHHbIE MOLWHOCTU MO BbIMYCKY
CUNOBON rMAPaBANKN ANA MeXaHU3MpPo-
BaHHbIX Kpemnen, CHUXeHa 3aBUCMMOCTb
OT BHEWHWX NPeAnpuUATUN.

000 «Ceamo-UnvuHcKuii MawuHo-
cmpoumesnbHbIli 3a800» copMUpPOBaH
Ha 6a3e nmyLecTBeHHoro komnnekca 000
«KypaxoBCKuii 3aBOJ MEeTaMOKOHCTPYK-
LMi», CNeLmanm3mpoBaHHOro Ha NPoms-
BOACTBE Pa3/INYHbIX METANINTOKOHCTPYKLMIA
Mo M3roTOBNEHUIO U KanuTaibHOMY PEMOH-
Ty FOPHOLLAXTHOro 06opyfoBaHUA.

Mporpammon npoussofcTea npeayc-
MaTpuBaloTCcA ocBoeHue Bbinycka LO:
N3roTOBJIEHNE CKPEOKOBbIX KOHBENEPOB B
Koonepauuu ¢ NpeanpUATUAMUN MaLINHO-
CTpouTenbHOro 6510Ka; KanuTanbHbIN pe-
MOHT CEeKLMI MeXaHN3MPOBaHHbIX Kpenemn
C KoMnieKTaumen nx cunoBown n ynpasnsa-
oLien ruapoannapatypor pupmbl «Esser»
(puc. 5).



Mocnedyrowjumu smanamu pazeumus
3aeo0a niaHUpyemcs oceoumo:

— Npou3800CMB0 METaNNOKOHCTPYK-
UM MexaHW3MpPOBaHHOW Kpenu; CKpeb-
KOBbIX NaBHbIX KOHBENEepOB; MOANaBHbIX
CKPebOKOBbIX Neperpyartenei; NEHTOUYHbIX
KOHBEeepOB C »KeCTKMUM 1 NMOABECHbIM CTa-
BOM; CMJIOBOW rMAPaBANKK (CTONKM, [OMK-
paTbl); LUITPEKONOAANPOYHON MaLLVHbI TUNA
Hausherr (puc. 6); nebegkun maHesposo; 6y-
poBoro cTaHka bAT-1;

— peMOoHmM [OObIYHBIX N MPOXOAYECKUX
KOM6aiHOB; Py4YHbIX 6YpPOBbIX CTaHKOB
Tnna CBP;

— W3roTOBNEHME MeTallNTIOKOHCTPYKLMMN
ANA TOMNBHO-3HEPreTUYeCcKoro Komn-
NeKca, KanutasbHOro CTPOUTENbCTBA U
CBA3N.

MopepHM3aLma NpPor3BOACTBEHHBIX NO-
MeLLeH1 3aBoAa NMO3BONINT CO3AaTb eAVHble
TEXHOJOrMYeCKUe LienoYKm, B KOTOPbIX AeTa-
NN N y3Mbl MalWWH 6yayT nepefaBaTbCA BHYT-
PV NOMELLEHWI 1 BbINOAHATL NPOrpaMmmy
MO OCBOEHUIO MPOMN3BOACTBA PaCLUIMPEHHOMN
HomeHknaTypbl ILO. Mporpamma passutua
3aBofia NpeAnosnaraeT paclumpeHune cylec-
TBYIOLLEr0 CTAHOYHOrO MapKa, BHeapeHve
rpysonogbemMHoro obopynoBaHua n oc-
HaCTKM, OCBOEHMA HOBbIX TEXHONOMMYECKIMX
npoLeccos.

Mpeanpratve MaWMHOCTPOUTENbHOMN
nHayctpun YkpanHbol — IMAO «JoHeykull
3/leKmpomexHuYecKuli 3a8od» crneLua-
NM3MpyeTca Ha NPOM3BOACTBE CUIOBOTO
FOPHOLIAXTHOMO 3N1eKTPoo6opynoBaHNA:
ACVMHXPOHHbBIX B3PbIBO3aLUMLLIEHHbIX 3MeK-
TpOABUraTeneil; 3NeKTPonyCcKoBon anna-
paTypbl; B3pbIBO3aLLULLEHHbIX TPaHCHOP-
MATOPHbIX NOACTAHUWIA; fera3aluoHHOMN
YCTaHOBKW; BCMOMOraTefbHOro 060pyAo-
BaHMA.

LLINpOKMIN HOMEHKNATYPHbIN PAL, BbIMYC-
Kaemol NpoAyKUnn, cepua okasblBaemblxX
YCIyr NOATBEPXKAAIOT YHUKANIbHOCTb Npej-
npuATAA 1 BOCTPebOBaHHOCTb BbiMyCKae-
MOW 3aBOAOM NpoayKunu (puc. 7).

Ha cepuitHoe Nnpon3BoACTBO NOCTaBse-
Hbl TPaHCHOpPMaTOpPHble NOACTAHLUN CEPUA
BCTT1, anekTponyckoBas annapatypa cepuin
nBwna, ABA, YBIMJ, aerasaunoHHble ycTa-
HoBKM cepun YO-50 (puc. 8).

PaclivpeH HoMeHKNaTypHbIN pAaf snek-
TpoaBuratenen ABYXCKOPOCTHbIX cepumn
AIBK c BOAAHbIM OXaXKAEHMEM, HaJlaXKeHO
cepuvnHOe NPOU3BOACTBO SNEKTPOABUraTe-
nei BAOJ n 3KB[, B3pbIBO3aLUMLLEHHbIX CY-
XVX TPaHCcHOPMATOPHbIX MOACTAHLUIA cepun
BCTM-KPY, BbinonHAETCA KanuTaNbHbIA pe-
MOHT MMMOPTHOTO 31EKTPOO6OPYAOBaHNA.
Bonbuwas yactb npogykuunn 13T3 ceptudn-
umpoBsaHa B Poccun.

Bbicokni npopeccnoHanmsm TpyaoBo-
ro KONIeKTBa — OCHOBA YCMNeLwHon pa-
60Tbl NpeanpuUsaTUA. 3aBo4 NPON3BOAUT
COBMECTHblE NccriefoBaHna n paboTbl ¢
MakHWW, YkpHUWBS, dupmonn «DAMEL»

Puc. 6. LlimpekonoddupoyHas mawuHa muna
Hausherr (Unisenk 80/050E)

FTOPHBIE MALLINHBI
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Puc. 9. bbicmpoxo0Has 8bleMo4YHas MmawuHa 6BM

TexHMYecKasa XxapaKTepucTKa 6bICTPOXOAHON BbieMO4HOoll MawnHbl BM

BblHMMaemas MOLLHOCTb (He perynupyemas), M

LLinpuHa 3axBata, M

CKOpOCTb BbIEMOYHOW MaLUVHbI MO BPY6Y, M/MUH:

— no yrnio (250 H/mm)
— Mo cMeLaHHoMy 3a6oto (250 H/mm, f= 8)
— no nopoge (f=8)

[o6blua 3a cyTKM No yrofbHOMY 3aboto (min), T

S.A. n agpyrumn BegywmmMmmn NHCTUTYyTa-
MW B 061aCTU Co34aHnA, UCNbITAaHUA U
BHEAPEHUSA 3NTEKTPOTEXHNUYECKOW Npo-
ayKumun.

CrpaTterusa pa3Butns 3aBofa — B nepc-
NeKTUBHOM CO3[aHNUM HOBOW TEXHUKN: MO-
LepHM3aumnm aneKTpoaBuraTenen cepum
BKB 250 (315) ana waxTHbIX KOHBENEpoB
C yNyYLEHHbIMW XapaKTepUCTNKaMu, oc-
BOEHUWN NPOU3BOACTBA dNIeKTpoaBUraTte-
nen Ha HanpsxeHwue 3 (3,3) KB c ypoBHem
B3pbiBo3awuTbl 1ExdIIBT4, nyckoeeix an-
napamoe Al u komnieKmHbIx pac-
npedenumenvHbix ycmpolicme KPYB.

K co3pgaHunio HOBOWM TeXHUKW Npeanpu-
ATUA MALLMHOCTPOUTENIBHOIO KOMMJIeKca
npuenekawT 3apybexHble KomMnaHuu,
obecneunBas BbiNyCK NONIHOFO KOMMEK-
Ta 060pyAOBaHMA ANA OUYNCTHBIX U MOATO-
TOBUTENbHbIX 3a60eB, OHN 6epyT Ha cebA
o6Aa3aTenbcTBa [eHepanbHOro nogpagUm-
Ka Npuv ero KOMMAEKTaLUN N COBPEMEHHOMN
nocTaBKe, MPOU3BOAAT MOJHYI0 NPUBA3KY
060pyaoBaHMA OTEYECTBEHHOIO U 3apy-
6eXXHOro NPon3BOACTBa (puc. 9).

Hapagy c mexaHu3aumel OCHOBHbIX
NPOLIeCCOB YroJIbHOro NPOV3BOACTBA Npe-
JYCMOTPEHO CO3faHne MexaHN3npPOoBaH-
HbIX Kpenen ana cConpaXXeHni OYnCTHbIX

DEBPAJIb, 2013, “YTOJIb”

09 1,1;1,3;1,5
0,2

68—17,5
26—42
1,9—33

2600-3100

3aboeB c npunerawoWmmn BbipaboTKamu,
WAaXTHbIX MOYBOMOAAMNPOUYHbBIX MaLUUH,
TeXHNYECKNX CpefCcTB obecneyeHnsa cKo-
POCTHOTO NMepeMOHTaxa MexXaHN3MpPOoBaH-
HbIX KOMMJIEKCOB C UCMOJIb30BaHNEM MO-
HOPEeNbCOBOro AU3eNbHOro TPaHCNOoPTa,
CpeACTB MexaHU3aLuy BCNOMOraTesibHbIX
npoLeccos.

OnAa pa3paboTKM KOHCTPYKTOPCKON
M 3KCNAyaTauMOHHON AOKyMeHTauuu
rOPHOLWAXTHOro 060pyAOBaHNA HOBOFO
TEeXHUYECKOro YPOBHA B COCTaBe Mallu-
HOCTPOMTENbHOrO KOMMnekca co3faH
NnpoeKMHO-KOHCMPYKMOPCKUUli y20/1b-
Hblli uHcmumym «YeneMawllpoekm»,
OCHOBHbIMM 33fila4aMmn KOTOPOFo ABNAIOT-
€A pa3paboTKM: eJMHOro TUMOPa3MepPHOro
pPAAa OUNCTHBIX MEXaHN3MPOBAHHbIX KOM-
MNeKCoB, MaKCMMasbHO aanTMPOBaHHbIX
K YCNOBMWAM KOHKPETHbIX MPeanpusaTuii u
TpeboBaHMAM BHELIHETO PbIHKA; KOMMIeK-
ca obopyaoBaHuA AnA 0TPaboTKM MOLLHbIX
MiacToB C BbIMYCKOM NOAKPOBENbHON
nauku; yHndMLUMpoBaHHOro paja NaBHbIX
CKPebKOBbIX KOHBENEepPOB; BbleMOYHbIX
KOMbaHOB U ycTporcTB AN 3dpdeKkTus-
HOW OTPabOTKN ManoMOLLHbIX MIACTOB C
KPenknmu nopoLHbIMU BKIOUEHNAMY;
NPOXoAYeCcKOro Kommniekca obopynosa-

HUA J1A CKOPOCTHOTO NPOBEAEHNA FOPHbIX
BbIPabOTOK.

Ha npepnpuatnax komnnekca akTuBm3un-
poBaHa NaTeHTHO-NLIEH3MOHHanA paboTa.
HarnagHbiM npriMepom TBOPYECKOro Noj-
XOAa K peLleHuio AaHHOW 3aAayun ABNAETCA
onepaTnBHas pa3paboTka n opopmneHune
naTeHTa Ha co3fiaHue «KombaiiHa ons Bbl-
€MKW NiacTOBbIX NOMIE3HbIX MCKOMaeMblX
1 cnocoba nx BbleMKU» AnsA oTpPaboTKu
TOHKMX NNactoB. /IHTEHCMBHO NPOU3BO-
anTca paboTa NO KOHCTPYUPOBaHWUIO 1
onepaTNBHOMY CO3AaHNI0 060pyAOBaHNA
ana 3b¢peKTnBHOM OTPabOTKM NNacToB CO
CNOKHbIMUN FTOPHO-TE0NTIOrNYECKNMU YCIO-
BUAMMU.

CoBepLUeHCTBOBaHNE NHHOBALMOHHON
AeATeNbHOCTU MaWWHOCTPOUTENbHOTO
6510Ka Ha NepcrneKkTMBY NpeaycMaTpuBa-
eTCcA 3a CYeT: peanusauuy Nporpammbl
yCOBepLIEHCTBOBAHNA NPOU3BOAUMOrO
ropHOLaxTHOro obopyfoBaHuUs; pa3su-
TWA NPOW3BOACTBEHHON 6a3bl 3aBOAOB
YronbHOro MallMHOCTPOEHNA ANA onepa-
TMBHOIO MPOMN3BOACTBA MHHOBALMOHHOW
npoayKumm.

BaxHellM 3TanomM co3gaHus obpas-
LLOB HOBOW TEXHVKM ABNAETCA MPOBefeHNe
Hay4YHO-NCCeAoBaTeNbCKMX M MPOEKTHO-
KOHCTPYKTOPCKMX paboT cneuunanucra-
MU MaWMHOCTPOUTENbHOrO KOMMJeKca
COBMECTHO C NPOU3BOACTBEHHUKamu. B
nnaHax paboTbl NpegycMaTprBaloTcA no-
BblLLeHNe KBandurKaumm Kaapos, NoHan
KOMMbloTepn3aLma KOHCTPYKTOPCKUX U
WNHXEHepHbIX paboT, BHegpeHue cucte-
Mbl 31E€KTPOHHOI0 AOKYMeHToobopoTa,
ynpouieHre npoueaypbl coriacoBaHus,
co3paHue 6ornee coBeplleHHbIX 06pa3LoB
obopynoBaHus.

Mporpammon MHHOBaLMOHHOIO Pa3Bu-
TUA MalIMHOCTPOUTENbHOro 6510Ka npe-
AyCMaTpuBaeTCcA co3aHNe MexaHuU3npo-
BaHHbIX KOMMIEKCOB Ans 0TPaboTKM BCero
Jmana3soHa pa3pabaTbiBaeMblX NnacToB C
aBTOMaTu3aLmen NPoLEeccoB BblIeMOYHO-
ro uMKna B npepenax JlaBoKOMMIeKTa u
JOObIYHOrO yyacTKa B LieNIOM, BHE|pEHMNE
NpOrpeccrBHbIX METOAOB pPa3pyLUeHNA rop-
HOro MaccumBa.

C uenbto yBennyeHus o6bemMoB npo-
AYKUMMN 1 yCMELWHOro NPoABMXeHNA ee Ha
BHYTPEHHEM 1 BHELWHEM pPbIHKax npepyc-
MaTprBaeTCA: yCOBEPLUEHCTBOBATb CEPUN-
HO BbINycKaeMylo MpoAyKLMIo 3a CYET NOBbI-
LIEHWNA KayeCTB, MO3BOAAOWNX NOAYYUTb
3KOHOMUYecKux 3ddeKT y notpebutenen;
paclwmpunTb HOMEHKNaTypy BbiMycKaeMon
NPOAYKUNK, NCNOMb3ysA COOCTBEHHbIN NH-
XWHUPWHT 1 HOBble pa3paboTKn Jpyrux
KoMnaHui 1 GMpMm; NOBLICUTb KayecTBO
BbIMyCKaeMoW MPOAYKLMN 4O YPOBHA MU-
POBbIX CTaHAAPTOB; 06ecneynTb BbICOKMUI
YPOBEHb rapaHTUNHOMO 1 CEPBUCHOTO 06-
CNY>KUBAHUA.
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KoHuenuus npocTpaHcTBeHHO-pacnpeseneHHOl
CUCTeMbl leLleHTPaNN30BaHHOro CO6bITUIHOIO
ynpaBneHusa TeXHoNornyeckum npoueccom
A06bIYM YyrNA O4MCTHBbIM 3a60em

BUNEHKWUH EBreHumn CepreeBsuy
WHxeHep

Paccmatpusarotcs ocHoBHblE MPeMMYLLECTBA CHCTEM COBBITMIAHOIO
ynpasneHns NpOCTPAHCTBEHHO-pAcrnpeaeseHHbIMU KOMM1eKCamMH
TEXHONOrM4eckoro 060pyAOBAHMS B CPABHEHHUM C TPAAMLIMOHHBIMU
TAKTUPOBAHHBIMA CUCTEMAMHU, MPHUMEHSIEMbIMU NMPH n0A3eMH0l‘:1
A06bl"le yrnsa MeTogqom «AnMHHOﬁ J1aBbI».

Knioueeble cnoea: pacnpedesneHHele cucmemsl, cobbimutiHoe yn-
passnieHue, 0eueHMpPanu3o08aHHoe ynpassieHue

Konmakmuasa ungpopmayusa: e-mail: vespri@yandex. ru

MprMeHeHNe coBpeMeHHbIX MOAXOAOB K YNPaBieHWI0 CIOXHbIMA
NPOCTPaHCTBEHHO-PacnpeaeeHHbIMU TEXHUYECKMUN CUCTEMaMU,
bYHKUMOHMPYIOLWMM B CTOXaCTUUECKOW cpefie, Y Hannume 6asbl
3NEKTPOHHbIX KOMMNOHEHTOB C HU3KMM YPOBHEM 3Hepronotpeob-
JIEHVA OTKPbIBAIOT WMPOKME BO3MOXKHOCTU CO3aHNA HAAEXHDbIX,
OTKa30yCTONUYMBBIX NPOrPaMMHO-TEXHUYECKMX KOMMNEKCOB aBTO-
MaTM3UPOBAHHOTO YNpaBneHUsa TEXHONOrMYeCKMMI npoLleccamm
noasemHonm fo6blum yrns. TeHAeHUMA AeleHTpanu3auum ynpasne-
HUA N NPUBAVKEHUA KOHTPONNEPOB K 06bekTam ynpaBneHus Bce
6onee pacnpoCcTpaHAETCA Ha CUCTeMbl aBTOMATU3aLMy NPOMbILL-
NeHHbIX npoun3sofcTs. CyllecTBEHHbIN BKNaA B TaKoe pacnpocTpa-
HeHvie BHECSIO LWWMPOKOe NpUMeHeHre 06 beKTHOOPMEHTUPOBAHHO-
ro NPorpamMmmMrpoOBaHNA.

MakcmmanbHble npenmyLecTBa pacnpegesieHHoN CMcTembl Ao-
CTVXKMMBI, KOTa KOHTPOIepbl paboTaloT aBTOHOMHO, @ OGMeH VH-
bopmaumelt Mexxay HUMW CBEAEH K MUHUMYMY, T. €., Korga 6onbLuas
YacTb NPOLIECCOB M3MePEHUSA, MPUHATUA PeLLeHUs, yNpaBieHna 1
o6MmeHa nHbopMaLumen BbINONHAETCA NapannenbHo. [Jns KpaTkoc-
TI, TaKY0 CUCTEMY, COCTOALLYIO N3 COBOKYMHOCTM KOHTPOIEpPOB,
pa3HeCceHHbIX B MPOCTPaHCTBE, OCYLLECTBAAIOLMX M3MEPEHMs, NPo-
n3BoaaLmnx 06paboTky nHbopmaLmu, BbipabaTbiBaloLNX KOMaHAbl
yrpaBfieHVA 1 NpeBpaLLaloLWMX 3TW KOMaHbl B COOTBETCTBYOLNE
3NeKTpMYeCcKne CUrHanbl, Ha30BeM pacrnpeneneHHon CNCTeMom
JeueHTpanu3oBaHHoOro ynpasneHus (PCAY).

PCLY obnapaet pagomM XapakTepuCcTuK, OTANYAOLWKX ee OT COo-
CPefoTOYEHHOWN CUCTEMBI YNPaBeHNA, Takunx, Kak:

— BbICOKas NPON3BOAUTENIbHOCTb 3@ CUYET BbICOKOW CTEMeHU
pacnapannenvBaHua npoLeccoB c6opa, 06paboTKM 1 BbIgAUMN UH-
dopmaunw, cBAzaHHOW C ynpaBfieHeM TeXHONOrMYecKnm o6opy-
oBaHueMm;

— BbICOKanA HafleXXHOCTb (OTKa3 OAHOro 13 KOHTPOJiepoB c/labo
BAMAET Ha PaboToCnocobHOCTb APYruX);

— BbICOKas »KMBYYeCTb (0TKa3 OTAesIbHbIX KOHTPOJIepoB, AaT-
UMKOB WM HapyLLeHne KabenbHbIX COeANHEHNI MOXKeT OblTb KOM-
NMeHCMPOBaH 3HAYUTENBbHOWN CTPYKTYPHOMN N3BbITOYHOCTbIO);

— BbICOKas YCTONYMBOCTb K c60sM;

— MPOCTOTa MOAEPHM3aUNY, PacIMPEHNA AN PEKOHPUTYpU-
poBaHWA CUCTEMBI;

— ynpoLieHre NpoLeccoB NPOeKTUPOBaHNA, HACTPONKM, Ana-
FHOCTUKM 1 06CyXnBaHWA 6narogapa COOTBETCTBUIO apXUTEKTYPbI
CUCTEMbI yNPaB/ieHNA apxUTeKType o6beKTa ynpaBneHus;

— BbICOKaA MOMeXoyCTONYMBOCTb 6narogapa ymeHbLUEHUIO
ONUHBI NTNHWIA Nepefayun CUrHanoB OT JAaTUMKOB K YCTPONCTBamM
06paboTKy;

— 3HauNTeNIbHOE YMeHbLUeHVe o6bemMa KabenibHOl NpoayKLumnu,
CHMXeHWe TpeboBaHWI K XapaKTepUCTMKam Kabenen.

0ns 3¢ eKTBHOIro NPOeKTUPOBAHNS pacnpefeieHHbIX CUCTEM
aBTOMaTu3aLmm pa3paboTaH MexayHapoAaHbIi cTaHgapT MK 61499
«DyHKLMOHanbHble 6510KM ANA MHAYCTPUANIbHBIX CUCTEM yrpaBre-
HuA» (IEC). OH ycTaHaBNMBaeT TPY YPOBHA MepapXumn mogenen npu
pa3paboTke pacnpefenieHHbIX CUCTEM: MOAESIb CUCTEMbI, MOZESb
buU3nyeckmx ycTponcTs 1 mogenb GyHKLMOHanbHbIX 6110koB. Moge-
NN BCeX YPOBHel B COOTBETCTBMM CO CTaHAAPTOM NPeACTaBATCA
B Brae GYyHKUMOHanNbHbIX 6/1I0KOB, KOTOPble ONKCbIBAOT NpoLecc
nepepaun n obpaboTkm nHGopmaLunm B cucteme.

OcobeHHOCTbIO GYHKLMOHaNbHbIX 610KOB cTaHpapTa M3K
61499 ABnAeTCA TO, YTO OHW YUYUTbIBAIOT HE TOJIbKO Tpaauun-
OHHOE MHULMPOBaHKEe BbIMOIHEHUA aNropuTMa C MOMOLLbIO
TaKTMPOBaHWA UM BPEMEHHOTO PacnncaHus, HO 1 MO NPU3HaKY
HaCTYMNNeHUA HEKOTOPbIX COBbITUN (COObITUIIHOE ynpaBeHue).
CobbITiHOE ynpaBneHue apnseTca 6onee obwWUm BUAOM yn-
paBneHus n obnapgaeT PAAOM CyLWECTBEHHbIX NPENMYLLEeCTB B
CpaBHEHMUM C TaKTUPOBAHHbIM.

B HacToswee Bpema Hanbonee pacnpocTpaHeHHbIM NMOXOA0M K
aBTOMaTU3aLUuMm npouecca 4obblun yria B ANMHHON NlaBe ABNAETCA
npUMeHeHne pa3po3HEHHbIX CUCTEM YNpaBAeHNA OTAENbHbIMA
KOMMOHEeHTamu yriefo6biBatowero KOMMnaeKca, TakuMm Kak:

— MexXaHU3MpoBaHHaA Kpenb C SNEKTPOrMapaBaMyeckum ynpas-
neHmem, obecrneyrBailoLLMM Pas3fiIMYyHYLO CTeneHb aBToMaTU3aumm
B 3aBUCMOCTM OT KOMMAeKTauum;

— OYNCTHON KOMbaMH C MonyaBTOMaTMUeCKMM ynpaBiieHnem
CKOPOCTbIO MepemeLLeHUA U AUCTaHLNOHHBIM YrpaBieHneMm yrio-
BbIM NOSIOXKEHMEM KOPMNYCa N PeXKyLUMX OPraHoB (LWHEeKOoB);

— CKpeOKOBbIN KOHBEWep CO CTYMNeHYaTbIM UV NAaBHbIM yNpas-
NeHneM CKOPOCTbIO TPaHCMOPTUPOBKIM FOPHOI MacChl B 3aBUCUMOC-
T OT BENIMYNHbBI TOKOB Harpy3Ku afieKTpoaBuratTeneil NprBoaos;

— HACOCHas CTaHUMA CO CTYNeHYaTblM UKW NNaBHbIM yrnpasse-
HUeM NPOU3BOANTENbHOCTbIO B 3aBUCMMOCTUN OT 06bema rnapas-
NINYECKNX OnepaLnia, BbIMOSHAEMbIX KPenbio;

— KOMMNAEeKC KOMMYTaLMOHHOIo 3/1eKTpoobopynoBaHua ¢
BCTPOEHHbIMM YyCTPONCTBaMM 6NOKUPOBOK, 3aLLWT, CUTHann3aumm,
rosIoCOBON CBA3U, OCBELUEHNA U, COBCTBEHHO, KOMMYTaLMOHHOM
aBTOMATUKY;

— BCMoOMoraTesibHble yCTPONCTBa, obecneunBatoLme conpsxe-
HWe NaBHOro CKPebKOBOIro KOHBeepa C TPAHCMOPTHOW LieNoYKom
NTEHTOYHbIX KOHBENEPOB.

DEBPAJIb, 2013, “YTOJIb”
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Mpoun3BoauTeny nepedyncieHHoro o6opyaoBaHus, B TON Un
WHOW CTeneHn, CTPEMATCA OCHACTUTb ero faTynkamu, NCNOsHN-
TeNbHbIMU N PErynpyoLWMMN YCTPONCTBaMU, @ TaKXKe CMCTeMamm
6/TOKMPOBOK U 3aLLMT, 06eCneUnBaloLLMMI SKCMTyaTaLmio COrfacHo
[eCTBYIOLUM NpaBuiam 1 TpeboBaHNAM HOPMATVBHbIX JOKYMEH-
TOB, KakK MeXAyHapOAHbIX, TaK N POCCUNCKMX.

OpHako, HapAgy C pa3BUTUEM M BHeAPEeHVEeM CPeACTB NOKaTbHOWM
aBTOMaTU3aUnn OoTAeNbHbIX BETBEW TEXHONOIMYECKOro npouecca
NnoA3eMHoN fo6bIuY Yriis, NPakTUYECKN OTCYTCTBYET KOMMIEKCHbIN
NOAXOA, WIMPOKO NPUMeEHAEMbI NpeanpuATUAMU-MHTErpaTopa-
MU Npu co3gaHnm npombiwneHHbix ACYTI B Takmx oTpacnsax, Kak
SHepreTuka, nepepaboTka Cbipbs, TPAHCMOPTUPOBKA, XUMUYEC-
Koe npon3soacTeo U T.n. Co3gaHne 3akoHyeHHon ACYTI nommmo
TEXHMNYECKUX CPeACTB, Peanm3yoLmx TeXHONOrnYyecknin npoLecc,
BKJIlOYaeT B ceba pa3paboTKy anropuTMUYeckoro yrnpaBfieHus
COOCTBEHHO TEXHOMOTMYECKUM MPOLIECCOM KaK COBOKYMHOCTbIO
KOOPANHNPOBAHHbBIX B3aMOAENCTBUN OTAENbHbIX KOMMNOHEHTOB
komnnekca. CywecTBeHHbIM, HO HE NCYEPMNbIBAIOLLMM LLIAroM B CTO-
POHY MHTErpauum oTaenbHbIX cnctem B egnHyto ACYTI anaetca
Co3aHMe annapaTHO-NPOrpaMMHbIX MPOTOKOJIOB 06MeHa MHPOp-
Mauuen mexay HAMN.

Vnpasmrrb MOXHO TOJIbKO TéM, HTO MOXXHO N3MepPATb.

TexHonornyeckoe ob6opynoBaHMe No3eMHOWN Jo6bIYM yrns
ONUHHBIMW NaBamy — yriefo6biBaoLW WA KOMIMIEKC — NpeAcTaB-
nAeT cobol COBOKYMHOCTb MalUVH U arperaTos, NCMNONb3YOLKX
pa3nnyHble BUAbl SHEPTUN: NEKTPUYECKYIO, TMAPABANYECKYIO 1
MexaHunyeckyto. CrieloBaTesibHO, B LieNAX ocyLlecTBneHus b dpek-
TVBHOTO YNpPaBNeHUs KOMMIeKCoOM Heo6xoanmMo Npou3BoanTb
N3MepeHVa NapameTPOB COCTOSHMA €ro KOMMNOHEHTOB AJ1s BCEX
Tpex BUAOB NCMONb3yeMOI SHEPIUN: TOK, HanpsAXeHWe, YacToTy
N Kak MPOU3BOAHYI0 pacCenBaeMom 3NeKTPUYECKON MOLLHOCTMN
TEMNepaTypy 31€MEHTOB 3N1eKTPUYECKNX MOACUCTEM KOMIIEKCa;
JaBrieHune 1 pacxof (CKOPOCTb NOTOKA) XKMAKOCTYW AJ1A SNEMEHTOB
rMApPaBANYECKNX NOACUCTEM KOMMIIEKCa; abCcomnoTHble U OTHO-
CUTeNbHblE YrNIOBblE U NIMHEWNHbIE PACCTOAHNA B MeXaHNUYECKUX
KOMTMOHEHTax.

Co3paBas cucTeMy U3MepeHUA, crielyeT yumnTblBaTb TOT GaKT, uTo
obopypoBaHue yrnegobbiBatoLiero Komnnekca GyHKLUOHMPYET B
KpaiHe >KeCTKMX YCJIOBUSX, XapaKTepusyoLWnxca cnegyowmnmm
dakTopamu;

— BbICOKUM YPOBHEM BIaXKHOCTU 1 3aMblIEHHOCTY OKpY»KatoLLen
cpenbl;

— 3HaUUTENbHBIMY KONebaHUAMN NapamMeTPOB 31eKTPUYECKON
ceTw;

— BbICOKVM YPOBHEM MeXaHUYEeCKMX BO34ENCTBUN BUOPALIMOH-
HOrO ¥ yapHOro XapaKkTepa;

— BbICOKMM YPOBHEM OMaCHOCTU MEXaHUYeCKNX NoBpexje-
HUI BCNeAcCTBUE B3aMMOAENCTBMA 0600pynOBaHNA C BHELWHeN
cpepon;

— LWMPOKNM CMEKTPOM SNEKTPOMArHUTHBIX MOMEX U BbICOKMM
YPOBHEM Hanps»KeHHOCTY 31IeKTPOMArHUTHOIo Nons B6M3U MoLL-
HbIX 3N1eKTpoABUraTeNnen n CUNoBbIX Kabene;

— 3HAUNTENbHLIMY CTAaTUYECKMUN U JMHAMUYECKMUN MeXaHU-
YeCKMMM HarpysKamu;

— rmgpaBanyYeckKUMn ygapamy B MarucTpansax, rmgpasnmyec-
KUX CUMOBbIX NIeMeHTax U rmapaBianyeckmx nepekoyaTesibHbIX
3nemMeHTax;

— 3a4acTyto, BaHAANM3MOM 1 HEKOMMETEHTHOCTbIO 06CNYXKMBato-
LLiero nepcoHarna, XxapakTepHbIMU 7151 HauabHbIX 3TanoB nepexoga
OT PYYHOrO K aBTOMaTU3POBaHHbIM COCO6aM yrnpaBfieHus.

M3 cka3aHHOro cneflyert, UTo PUCK NOBPEXAEHUs, MPaKTUYECKN,
No60oro 13 JaTYMKOB BECbMA BEJIMK, @ 0TKA3 HECKOMbKMX JaTUMKOB
B 06O U3 MOACUCTEM NCKIOYAET BO3MOXHOCTb aBTOMaTMUECKOro
ynpaBneHna 3Ton NoACUCTEMON U, BEPOATHO, 1 BCEM KOMMJIEKCOM
B LIeJIOM.
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OTO NOATBEPXAAETCA TOM peasibHOM CUTyaLmen, KoTopas CoXKun-
nacb B HacTosALLee BPeMA Ha OTEYECTBEHHbIX LLaxTaX, SKCMayaTu-
pyloLMX aBTOMATM3UPOBaHHbIE KOMMJIEKCHI KAaK OTEYECTBEHHOTO,
Tak 1 3apy6exxHoro npowvssoactea. CoBOKYNHOCTb BCeX GaKTOPOB,
NpenATCTBYIOWMNX peanbHOW aBTOMaTN3aLMy TEXHONOTNYECKNX
NpoLeccoB NoA3eMHON yrnefobbluy, He ncyepnbiBaeTca npuBe-
OEeHHbIM MPUMEPOM U ABAAETCA NPeAMETOM OTAENbHOIO nccne-
[OBaHUA.

BbIxof0M 113 NOAOGHON CUTYaLMU SIBAAIETCA CO3LaHNe CUCTEM C pe-
3epPBUPOBaHNA KaHaNIOB NOJTyYeHNA N3MepPUTENbHON MHbOopMaLUn.

OpfHako npocToe Ayb6nnpoBaHue JaTUMKOB NpuBeaeT K Heobxo-
OMMOCTV By6NMPOBaHUS MECT NX NPUCOeANHEHMS K MpoLeccy, yBe-
NNYEHMIO KONTMYECTBa Lienen nepeaayn n3mepuTenbHom uHpopma-
LK, POCTY KONMMYECTBA SNEKTPUYECKNX BBOLOB B YNPABAAOLMX
KOHTpOJIfiepax, NoBbleHIo TpeboBaHWiA K NPOV3BOANTENIbHOCTY
CcMCTeMbI ynpasneHus. BospacTtaHve CNOXHOCTY CUCTEMbBI YNpaBie-
HUSA BeJeT K ee CyLLeCTBEHHOMY YI0OPOXaHUIo, 1, B 06LLEM Cllyyvae,
K CHUXEHMIO NoKa3aTesiell ee HageXHOCTU.

YMeHbLIUTb TpeboBaHUsA K 06beMy NPUMEHSIEMbIX U3MePUTESb-
HbIX CPEACTB, COXPaHAsA MPY 3TOM AOCTaTOUYHbBIV YPOBEHb M36bITOY-
HOCTW, 06ecneymBaloLLMin HeO6XoaMMOE pe3epPBUPOBAHME N3MePH-
TENbHON UHPOPMALINKN, MOXKHO MYTEM NCMOMb30BaHWA N3MEPEHUN
Pa3nnyHbIX GU3NYECKNX BENINUYUH, KOTOPblE HEOOXOAMMbI AiA pe-
LIEHUSA YaCTHbIX 3afjay ynpaBnieHus, CBA3aHHbIX Mexay coboin He-
KUMU GYHKLMNOHaNbHbIMY 3aBUCMMOCTAMM Yepes MexaHNYeCKyto,
rMAPABANYECKYIO, SNEKTPUYECKYIO N KOMOVHUPOBaHHYO MOAESb
06beKTa ynpaBneHus.

Heo6xoaumo yuntbiBaTb TOT GAKT, YTO KOCBEHHbIE M3MepPeHsA
ABNAOTCA, CKOpee, CPefCcTBOM NPOBEPKM JOCTOBEPHOCTY NPAMbIX
MN3MEpPEHUN, a He UX 3aMEHOM, T. K. TOYHOCTb KOCBEHHbIX N3Mepe-
HWIA 3HAUNTENbHO HUXKE BCNEeACTBUE MOrpeLHoCcTel, BHOCUMbIX
dYHKLMOHaNbHLIMU NPeobpa3oBaHUAMMU.

lpeonorus nocTpoeHNs CUCTEM ynpaBieHns

NPOCTPaHCTBEHHO pacnpeaeneHHbIMM
KOMMeKcaMu TeXHOIOrn4eckoro o6opyaoBaHmns

M3BecTHbI ABa TUNA CUCTEM YNpaBNieHNA CIIOXKHBIMU MPOCTPAHC-
TBEHHO pacnpeaeneHHbIMU KOMMIEKCaMU TEXHONOMMYeCckoro 06o-
pyAOBaHMA: CUCTEMbI LieHTpanu3oBaHHoro ynpasneHua (PCLY);
cMCTeMbl JeleHTpanusoBaHHoro ynpasnenna(PCY).

[ns cuctem LEeHTPann30BaHHOIO YNpaBlieHNA XapaKTePHbIMMK
ABMAIOTCA TaKMe OCHOBHbIE HEJOCTATKMY, KakK:

— 6ONbLUOE KONMYECTBO NPOTAXKEHHbIX KabeNbHbIX COEAUHEHWIA;

— HM3KasA XMBYYECTb, T. €. OTCYTCTBUE CMOCOOHOCTM BbIMONHATDL
OCHOBHYI0 OYHKLMIO NPU BO3HWKHOBEHWUY OTKA30B WU MOBPEX-
OeHunn;

— CJNIOXKHOCTb OpraHM3aLmm NCKPobe3onacHOro 3neKTponuTa-
HUA YAaNeHHbIX JaTYMKOB U CMOMHUTENbHBIX 3NIEMEHTOB;

— BbICOKMe TpeboBaHMA K MPOM3BOANTENIBHOCTY U 06bemy na-
MSATU LEHTPANbHOIO KOHTPONEpa;

— upe3BblYalHO BbICOKUE TpebOoBaHUA K HAAEXKHOCTUN BCEX KOM-
NMOHEHTOB CUCTEMbI YIPaBNIeHNA, HAUMHas OT LLeHTPabHOro KOHT-
ponnepa n KoOHYas KaxzblM 3BeHOM MHGOPMaLMOHHOM LIEMOYKH;

— TpeboBaHWe NoafepXaHNA pexnma peanbHoOro macwrtaba
BpemeHU Ansa 601bLIOro Yncia NCNONHUTENbHBIX 3/IEMEHTOB.

MNepeuncneHHble HegocTaTKn oTcyTcTBYIOT B PCAY, Tak Kak
BCA 06paboTKa nameputenbHo nHGopmaumm n BoipaboTka
ynpasnaoLwWwmx BO3AeNCTBMIA pacnpenenieHbl cpean MHOXeCT-
Ba NPOCTbIX KOHTPONIEPOB, YCTAHOBNEHHbIX Ha KOMMOHEHTAxX
KoMMeKca.

OTKpbIBaeTCA Uenblil pAg AOMONHUTENbHbBIX NPEUMYLLECTB,
OCHOBAHHbIX Ha BO3MOXHOCTAX TaKUX TEXHUYECKUX PeLIeHWI,
KaK: NpYMEeHeHne HeCKOJNIbKMX BIIOXXEHHbIX YPOBHEN AeLeHTpa-
nn3aunn; NPUMeHeHMe NPUHLUUMOB «COObITUIHOIO yNpaBneHns»;
npuMeHeHve pacnpegeneHHbIX CMCTEM MCKPOOE30MacHOro MeKT-
ponuTaHusA; NPYMEHEeHVe apXUTEKTYPbl NOJSIEBOW LNHBI, COAEPKa-



wen uenu MHGopmMaLMOHHOro 0bMeHa 1 Lienu NCKpobe3onacHoro
SNEKTPONUTAHNA; NPUMEHEHME NPUHLMMOB «ynpaBnaemMon ferpa-
Jauunx, T.e. obecrneyeHns XNByvyeCcT! KOMMeKca B LieJioM npu
YacTUYHOM OTKa3e WU NOBPEXAEHNN JaTUYNKOB, KOHTPOIEPOB,
KabenbHbIX COeANHEHNIA, UCMONHUTESNIbHBIX 371eMeHTOB. MNpu 3ToM
BO3MOXHa HEKOTOpPasA NoTepa NPOn3BOAUTENbHOCTU KOMMAEKCA,
HO MCKITIOYAeTCA OCTaHOBKa 060pynoBaHusA.

[JleueHTpann3oBaHHble CUCTEMbI C «COOBITUNHBIM YNpPaBJieHU-
em» (PCACY) xapaKTepu3yoTca BbICOKON CKOPOCTbIO peakumm Ha
ntobble N3MEHEeHUsA NapaMeTPOB COCTOAHUS TEXHONOMMYEeCKoro
npouecca, obecrneynBas TeM CaMbiM MOBbILEHUE KayecTBa yn-
paBneHus, N BbICOKUI YpOBEHb 6GE30MaCHOCTM, KaK B OTHOLLIEHUN
06CNyKUBaloOLWero NnepcoHasna, Tak U B YacTu npepynpexaeHus
noepexaeHnsa obopyaoBaHus.

KntouesbiM noHATem B PCACY aBnaeTca «cobbiTne». B cuctemax
TaKoro TvMna OfHOBPEMEHHO NPOTEKAET MHOXECTBO NPOLIECCOB,
KOTOpble peann3sytoTcsi B pasfinyHbix 06pabaTtbiBaloLix MOOYNSX,
HanpuMep MOAYNAX Npuema U3MepeHun oT 4aTYNKOB, NHTEN-
NleKTyaNnbHbIX YCTPOMCTBaX B3aMMOAeNCTBUA C onepaTopamu,
yNpaBAsALWMX KOHTPOAepax, MOAYNAX BblAaumn ynpaBasaoLwmx
CMrHaNoB, ANarHOCTMYECKUX MOAYNAX, MOAYNAX NUHGOPMALMOH-
HOW CBA3U U T. 1.

CornacHo obuieli Teopun CMCTEM NOHATHE «COObBITUE» OMnpe-
JenseTca Kak U3MeHeHue CTauMoHapHOro COCTOAHUA 06beKTa
Unu npoTekatowero npouecca. EctectBeHHo, abCoNOTHO cTauu-
OHAPHOrO COCTOAHUA ANA GPU3NYECKOro 06 bEKTa He CyLLeCTBYET,
TaK KakK Ha 06beKT 1y Ha NpoLecc AeicTByeT onepaLoHHas
cpepa. lns paccMaTprBaemMoro Knacca o6beKTOB 3TO Bo3felc-
TBUE Ha Kpenb U KOMbBalH CO CTOPOHbI BMeLLaoWmX Nopog u
pa3pyLliaemMoro yris, KOMaHabl onepaTopoB KombaliHa 1 Kpe-
nu, KonebaHUsA HanNPsXeHUA B INEKTPUYECKON ceTu, KonebaHus
[aBfeHNA N CKOPOCTY NOTOKa B rMApaBanyeckon cucteme. Bo
BCeX C/Iy4asx 0OHapyXuUTb GaKT N3MEHEHUA CTaLMOHapPHOTo
COCTOAHMA, T.€. BOSHUKHOBEHMA COObITUS, MOXHO TONIbKO MO
pe3ynbTaTam n3MepeHNs NapaMmeTpPoB COCTOAHUA 0ObeKTa nnu
npouecca. Takum o6pa3om, Npu co3aaHNM CMCTEMbI YNIPaBeHUs
TpebyeTca onpefenuTb HEOOXOAMMbBIA N [OCTATOUYHbI Habop
BHELLHMX CUTHANOB, XapaKTePU3YOL X U3MEHEHWE NapaMeTPoB
COCTOAHMA 06bEKTA UM TEXHONOTMYECKOrOo NpoLecca ¢ y4eTom
Tex «<HeonpeaeneHHOCTeN», KOTopble CBA3aHbl C GOpManmn3oBaH-
HO Mofenbio 06beKTa ynpaBneHrs 1 MaTeMaTUYeCcKon Mofesbio
bYHKUMOHANbHOW CBA3UN U3MEPEHUI C NapaMeTpamMm COCTOAHUA
06beKTa U TEXHONOrMYeckoro npouecca.

[na Kaxxgoro moayna cuctembl ynpaBneHna 3afaeTca cBon
Habop NapameTpoB, KOTOPbIN onpeaensaeT ANs 3Toro Moay-
na $aKT BO3HMKHOBEHUS «CObObITUA». Hanpumep, ans moayns
npuema nsmeputenbHon nHdopmayum oT rpynnbl JaTYNKOB
(haBneHuA, TemnepaTypbl, pacxoAa, pacCToAHUA) B KayecTBe
COObITUI MOTYT 6bITb YCTAHOBJIEHBI CUTYaLIUM BbiIXOfa TEKY-
WMX 3HAYEHUI M3MepPAEMbIX BEIMUMH 3a 3apaHee 3aflaHHble
npepenbl, 6onblias UK CINWKOM Maflafd CKOPOCTb M3MeHEeHUs
n3mepsieMoi BeIMYMNHbI, 0TKA3 JaTumrKa, 06pbIB TMHUN CBA3M C
JaTuKoMm, ocoboe coyeTaHme N3MepeHHbIX CUTHAJIOB OT onpe-
[eneHHON rpynnbl AaT4nKoB. Ina moaynA Bblgayun ynpasnsio-
LMX CUTHANOB COObITUEM MOXET OblTb OTKa3 UCMONHUTENIbHOTO
3/IeMEHTA, HapyLUeHne 3N1eKTPUYECKON CBA3U C UCMOSTHUTENb-
HbIM 3IeMeHTOM. [InAa Mofynen B3anMoOAeNCTBNA C onepaTopom
CcobbITUEM ABNAETCA Ha)XkaThe onepaTopoM KHOMKW, HU3KWIA
YPOBEHb 3apAAa akkymynaTopa (ansa Mob6uNbHbIX NyNbTOB),

HapyweHne KaHana CBA3N.
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Mpw HacTynneHUn N6oro co6bITUSA MOAY b OTCHITAET COOTBETC-
TBYylOLLEe COObLIeHM e yNpaBnAloLLeMy KOHTPOJIepY, KOTOPbIN Bbl-
pabaTbiBaeT peakuuio Ha laHHOE COObITVE B BUE KOMaHAbl MOAYIO
BblAauu ynpaBnsAoLWmMx BO3AENCTBUN Ha UCMONHUTENIbHbIE 3Ne-
MEHTbI, COOOLLEHMA YeNOBEKY-0ONepaTopy, U COOBLEHNA BCEM
ynpasnsAoLWmMM KOHTPOepam KoOMMNeKca.

CnyyvaiHblin XapakTep cobbITA 0OYCNIOBMIEH TEM, YTO Aaxe AJ1s
0XMJaeMoro cobbiTus HEBO3MOXHO C abCOMIOTHON TOYHOCTbIO
NPOrHO3MpPOBaTb MOMEHT €ro BO3HUKHOBEHUA. MOXHO TOJIbKO
npepnonaraTb, YTo OXKmaaemoe cobbiTve JOMMKHO HaCTyNUTb B He-
KOTOPOM 3aflaHHOM VHTepBasie BPEMEHN, @ €C/IN OHO HaCTynunIo
paHee NN No3gHee rpaHunL, 3TOro MHTepPBana, To 3TO Y»Ke, CaMu No
cebe, opyrvie cobbITVSA, KOTOPbIE TPEOYIOT OT CUCTEMbI COBEPLIEHHO
VHOW peakumu, 4yem oxngaemoe cobbiTue.

Tenepb CTaHOBUTCA COBEPLLUEHHO MOHATHBIM, YTO COOLITUIIHOE
yrnpaBJieHre Mo CBOeMy XapaKkTepy ABAAETCA Cyrybo ANCKPETHbIM,
a HenpepbIBHOE, UM TaKTUPOBaAHHOE, yNpaBieHne npeacTaBnaeT
co6oli ero 4acTHbI C/lyYail, Koraa 4yacToTa cieloBaHNA CoObITUN
CTaHOBUTCA YpPE3BblYANHO BbICOKOMN.

OyeBMAHO, YTO MPU TAaKOW apXMUTEKTYPE NOCTPOEHMA CUCTEMDI
ynpasneHna AaTunKky COeUHAT C NPOLEeCCOPHbIMA MoaynA-
MU Npuema N3MepuTeNibHbIX CUTHANOB, KOTOpble pa3mellatoTca
BONIV3U KaXXJON KOMMAKTHOW rpynmbl 4aTYNKOB, YTO 3HAUUTENIBHO
COKpaLlaeT KoMYeCcTBO NPOTAXKEHHbIX KabenbHbIX COeAUHEHUIA.
MpoueccopHble moaynu Npuema aBTOHOMHO BbIMOTHAT BCE NPO-
Lefypbl B3aMOAENCTBUA C faTYMKaMMN: KOHTPOMb COOTBETCTBUA
[aTYMKOB N3MEPUTENbHBIM KaHanam, ANarHOCTUKY SNeKTPUYeCcKnx
COeAVHEHWI, ANAarHOCTUKY CaMUX JAaTYMKOB, MaclITabupoBaHve
MN3MepeHnin, MaTemMaTmyeckyto punbTpauuio, ycpegHeHme n3mepe-
HWIA, 06PabOTKY COBOKYMHOCTU N3MEPEHMI HECKONBbKUX AaTUMKOB
1T. 4. YacToTa onpoca KaXgoro 13 JaT4MKOB MOXET ObiTb BbiOpaHa
COrNacHO pacyeTHOWM CKOPOCTU NPOTEKAHNA COOTBETCTBYIOLLErO
npouecca.

TOYHO TaK ke, MOAYNM BblJayn ynpasnaoWwmnx CUrHanoB pas-
MeLaTCsA BONM3U NCMONTHUTENbHBIX JIEMEHTOB: N1eKTPUYECKNX
KOHTaKTOPOB, ynpaBfiAeMbIX SN1eKTPOrMapaBanyeckux KanaHos,
CpeAcTB NpeAynpeanTenbHON 1 aBapUINHON CBETOBOWM M aKyCTuW-
YeCcKoW CUrHanu3aumm n T.m.

OpfHol u3 Hanbonee ya3BUMbIX MO3ULMIA Ncnosib3oBaHuA PCOY
[Nsi aBTOMAaTU3auuy No3emMHon Jo6bIuM Yria ANMUHHBIMW aBaMu
ABNAETCA AelcTBYlollee TpeboBaHME HENPEPbIBHOCTU NHPOPMa-
LIMOHHOV CBA3M, 0becneynBaloLL el aBapuiiHyto OCTaHOBKY nepeme-
LeHus Kpenu, KombalHa, KoHBelepa. Mpy aBapunHo oCTaHOBKe
BCe AEeNCTBUA, CBA3AHHbIE C aKTUBHbIM M3MEHEHNEM COCTOAHMA
COOTBETCTBYIOLLErO TEXHONOMMYECKOrO KOMMOHEHTa KOMMIEKCa,
JOJIKHbI ObITb He TONbKO MpeKpalLleHbl, HO AOJIXXHA OblTb 6/10KU-
poBaHa 1 caMa BO3MOXKHOCTb BO30OHOBNEHUSA TaKnX JeACTBUIA 6e3
cneunanbHOro BMellaTeNlbCTBa onepaTopa. Tem cambiM OrpaHuym-
BAEeTCsA CMOCOBHOCTb CUCTEMBI O6ECNEeUNBaTb BbICOKYIO XMUBYUYECTb
KOMMJEKCA, TaK KaK MOBpeXAeHne TOJIbKO OAHON KabesnbHoi ne-
PEMBIUKM MeXAY CEKLMAMU KPEMU NPUBOANT K MOSTHON OCTaHOBKe
BCEro KoMnnekca.

BbIXO4OM U3 TaKoW CUTYaUnK ABAAETCA UCNONb30BaHue Jy6nu-
pytowiero aBapmitHoro 6ecnpoBOAHOro KaHana CBA3U, HaAEeXHOo
[eNcTByloLlero Ha BceM NpoTskeHnn 3abos. MprmeHeHne coB-
pPeMeHHOI 3n1eMeHTHON 6a3bl U COOTBETCTBYIOLMX MPOTOKOJIOB
6ecnpoBofHoO Nepefaun nHopmaLmm obecrneyrBaet Tpedbyemyto
Hale>KHOCTb U CKOPOCTb MHPOPMALMOHHOrO 06MeHa NPU BO3HMK-
HOBEHUW aBapUNHOW CUTyaLuun.

DEBPAJIb, 2013, “YTOJIb”



FTOPHbIE MALLINHBI

YK 622.285.4«311» © N.C. KpaLukuH, 2013

LLinToBble MexaHn3npoBaHHbIe Kpenun —
NCTOPUNA co3AaHNA N 3BOJNIIOLNA pa3BUTNA

B crartbe u3noxeHsl HCTOPHS CO3A[AHMSA U DBOJTIOLMA
Pa3BMTHS KOHCTPYKLMI LMTOBBIX MEXQHM3MPOBAH-
HbIX erneﬁ, o6ecneqnsmou.mx BO3MOXHOCTb KOMI-
JIEKCHOM MEXAHMU3ALIMM OYMCTHBIX PabOT HA LWAXTaxX
rnosiororo 3aneraHus. anBeﬂeHbl NPpUHUMIMAIbHbIE
CXeMbl PA3/IMYHLIX TUIMOB KPENet B MX PA3BUTHM,
HA3BAHbI OCHOBHbIE co3gQaTes M erﬂeﬁ U Hay4Hble
COTPYAHMKM, OCYLLECTBASIIOLLUME OLLEHKY MX 3P dek-
TUBHOCTM MO Pe3ysbTAaTAM LUAXTHbIX UCMBITAHMA.
Knroyeeole cnosea: wumogas MexaHu3upos8aHHas
Kpenb, y20/1bHble NIACMbl N0J/I02020 3a1e2dHUs,
KOMNJIeKCHAA MeXaHU3dyus o4ucmHsix pabom,
ucmopus co30aHus.

KoHmakmHas uHpopmayus —

men.:+7 (495) 558-82-77

KpynHenwmnm pocTuxeHnem TeXHUYEeCKoro
nporpecca BoO BTOPOI NONOBMHE ABajLaToOro
CTONeTUs ABUNOCh CO3AaHNe 1 BHepeHre KOM-
NeKCHO-MexaHN3MpPOBaHHOW TEXHOMOMMKM Ha
OCHOBHOM TEXHONOMMYECKOM NpoLecce — oYmnc-
THbIX paboTax Ha MHTEHCMBHO OTpabaTbiBaeMbIX YrofbHbIX NiacTax
nonororo 3aneraHus. TexHonorua obecneyvna nHTeHcMdbUKaLuio
NPON3BOACTBEHHbIX MPOLIECCOB, PE3KOE MOBbILLEHNe 6e30MacHOCTY
1 NPOV3BOAUTENBHOCTM TPYAa.

XapaKTepucTrkamm TeXHONOMMM ABAAIOTCA:

— 6eccTouHoe NprU3aboinHoe NPOCTPAHCTBO;

— Y3KWI 3aXBaT BblIeMOYHOWN MaLLWHbI;

— COBMeLLeHVe BO BPEMEHUN U NPOCTPAHCTBE OCHOBHbIX Orepa-
LMIA BIEMOYHOTO LMKNa.

PeanunsoBatb yKazaHHble NPUHLMMNbI TEXHONOM M CTANo BO3MOX-
HbIM MOCJ/Ie CO3AaHUA LWUTOBBIX, MEXaHU3MPOBAHHbIX, TMAPaBN-
yeckux Kpene, obecneynBatoWwmnx 3awuty npmnsaboriHoro npo-
CTpaHCTBa OT 0OpyLWaLWMXCsA NOpoa KPOBAW, pa3MelleHre Nog
Kpenbto JO6bIYHOTO, TPAHCMOPTHOrO 060PYAOBAHMA U MPOXOO0B
OnA nepemelleHnA obcnyK1BatoLero nepcoHana.

MpuoputeT cosgaHua Taknx Kpe-
nen NpuvHagnexuT cneynanmcram a
CoBetckoro Coto3a. Mipesa co3panunsa
CEeKLMOHHBbIX WUTOBbIX Kpenen ans
BbleMKM MONOTMX YrofibHbIX NIacToB
npvHagnexunt naypeaty CrannHckomn
npemun U.A. Xypasnesy. [lepBoHa-
yanbHoe npepnoxeHne — ranepes
KypasneBa coctosna U3 oTaenbHbIX
CeKLM WMTOBOW Kpenu orpaantenb-
Horo Tnna (puc. 1, a).

WcnbitaHus Kpenwv 6b1nm nposeaeHbl
B 1935—1936 1. Ha pyaHuKe «ClontoK-
Ta» B CpegHen A3un Ha niacte MOLLHOC-
Tbto 6,0 M (NPY BbIHMMAEMOW MOLLHOCTM

KPALUKUH
MNBaH CemeHOBNY
JelicmsumenoHsiti 4neH AlH,
00KMOp MexH. HayK, npogheccop
(MHNYW, ©ryr «HHL I —
Wr um. A.A. CKOHUHCKO20»)

MoaTteepaunacb NpuUHUMNManbHas BO3MOX-
HOCTb KpenneHna 1 ynpaBneHna KpoBnen wm-
TOBbIMU ceKuuaAMK. BmecTe ¢ Tem npouncxonmno
ob6pylieHne Nopog KPoBNK BRepeaun Kpenu, n
OHa nocTtynana B npu3aboliHoe NPOCTPaHCTBO.
He noatBepaunnack naes aBTopa o camonepensu-
XKEeHUN ceKummn Kpenu nog Bosgencrarem cobce-
TBEHHOW MacChbl M MacCbl 06PYLIEHHbIX MOPOA.

JanbHenwee passutne kKpenu W.B. ypasnesa
ocyulectenanock B 1940—1941 rr. B MockoBcKom
ropHOM MHcTUTyTe M. V1. B. CranuHa B rpynne akag.
A.M. Tepnuropesa. lNpnHUMnNuanbHble OTANYMA
3TOW KOHCTPYKLMMN COCTOANN B cnegylowwem (cm.
puc. 1, 6). Kaxxgas cekuua umena aBe pasaBuKHble
MeTannnyeckue, B nocseaytoLemM ruapasnmyeckume,
CTOWIKM, MpeayCcMaTprBancsa He6oMNbLION KO3bIpeK.
[na 3awuTbl MawmHWCTa BPyOOBOIM MalUUHbI OT
BO3MOXXHOr0 06pyLIeHs 3a60a NpegycmaTpuBan-
CA OTKUAHOW LUTOK, MPUKUMAEMBI K OrPaXKaeHWIO
cekumu. MNepenBuKKa cekLyuy npegycMmaTprsanach
ABYMA rvapaBAnyYeckMn JOMKpPaTamu, BCTPOEH-
HbIMUW B OCHOBaHVe CeKLMmM Npu ornope Ha ABe cocefHue. lNpoektom
npegycmaTpuBasacb BO3MOXXHOCTb UCMOMb30BaHUA Bpybonorpy3ou-
HOW MaLUVHbI U KombalHa. MicnbitaHue Kpenu 6b110 oCyLecTBieHo
Ha ogHow 13 waxt MNogmMockoBHOro 6acceinHa B 1941T.

B naBe 6b1J10 CMOHTMPOBAHO 17 ceKuuit. 3a BpeMs OrbITHbIX PaboT
3a6011 NOABMHYNCA Ha 12 M; YCTOMUMBBIX TEXHUKO-3KOHOMUYECKNX
nokasaTtenen JOCTUYb He yaanocb. OCHOBHbIMW HeloCTaTKaMu, Bbl-
ABJIEHHbIMY B IPOLIECCE UCTMbITAaHWUI, BbINN HEYAOBIETBOPUTENbHbIE
B3aMMOAeNCTBUA Kpenu ¢ 60KOBbIMU NOPOAaMK, BbipasmBLLNECS B
pa3pyLueHUM Nopoa KPOoBK y 3a60s 1 nonagaHus nx B npusabonHoe
NPOCTPAHCTBO Y 3aKNUHKBaHWE NPY NePefBUXKKe U CNOM3aHUN UX
no nageHuto nnacTa.

K coxxaneHuto, janbHelwme paboTbl Hag Kpenblo Obinn Npekpa-
LieHbl U3-3a BPEMEHHOWN OKKynauuu MNogmockoBHOro 6acceliHa u
BHOBb He BO30OHOBNANUCH.

nnacta 4,5 m) ¢ yrnom 3aneravua 14—

|
| 3645

18°. B naBe anvHom 52 M 6b1s10 YCTaHOB-
neHo 20 cekyuin. O6uiee noaBuraHne
ranepeu coctasuao 15 m.
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Puc. 1. Cekyuu wumosoti kpenu . A. Xypaenesa: a — nepguili obpaseu;
6 — ucnbimatHelIl Ha waxme [NoOMocKo8Ho20 bacceliHa




Bo3o6HOBNEHVE UHTEpeca K LWK-
TOBbIM KPEMAM OTHOCUTCA K KOHLY
1940-xrr., KOorga naypeatbl JIeHUH-
CKOM NMpeMun JOKTOP TeXH. HayK
JILA. 3urnun n nuxenep A.W. Tnn-
nap B 1948 r. npeanoXxunm WnToByIo
Kpenb LL—A48 (LLeknHckan 48).

Ha puc. 2 npeactaBneHa ogHa n3
KOHCTPYKUMIA wuta 3urnnHa—Ilen-
nApa, pa3paboTaHHas Ha AcHoropc-
KoM (JlTanTeBcKoM) 3aBofie YrofbHOro
MaLNHOCTPOEHMA.

Kpenb coctoana u3s otgenbHbIX
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CeKumn WwmupuHom 1,5m 1 annHon
2,5 M, WwapHMpHO coeMHEHHbIX
mexay coboii. Kaxpgana cekuus
COCTOANa U3 OCHOBaHUA, orpakae-
HUSA 1 Ko3blpbKa. OrpaxgeHune npn3abonHoro NpocTpaHcTBa oT
06pYyLIEHHbIX NOPOA 1 NoAJep KaHUe KPOBNY OCYLLECTBAANMNCD
C MOMOLLbIO NePEKPBITUA, COCTOALLErO U3 ABYX YacTel, ofiHa 13
KOTOPbIX LWAaPHUPHO COeANHEHA C OCHOBAaHUEM CeKLUN 1 onu-
paeTca Ha CTOWKY, BTOpas, TakXKe cocToAlana U3 ABYX YacTen
(orpaxpeHnsa 1 WapHUPHO COeANHEHHOTO C HUM KO3blpbKa),
onMpaeTcA Ha PasABUXKHYIO MeTannyeckyo CTonky. Kosbipek
BMeCTe C orpakaeHuem, nebeikamu v KaHaTOM BblABUraeTcs
BCNe 3a 06HaXeHreM KpoBu. B nocnefyowmx KOHCTPYKLUAX
ONA BbIABUXEHNA NEPEKPLITUA C KO3bIPbKOM 1 MepeaBUXeHNsA
Kpenu NpuUMeHANCA T’MAPOAOMKPAT, @ BMECTO MeTal/InYyecKmx
NCMONb30BanNnCh rMapaBAnYeckme CTONKM.

LlapHurpHas 6a3a Kpenu, NofBMKHas B BEPTUKANbHOW NIOCKOCTA
N >KeCTKasa B FOPU3OHTasIbHON, MO3BONANA KPenu BNUCbIBAaTbCA B
N3MEHAIOLLYIOCA TMICOMETPUIO MOYBbI YrOfIbHOTO MnacTa.

MepenBuKKka OCHOBAHUN Kpenu C NPUNOXEHUEM YCUUNA
K Kpenu no Bcel ANuHe okKasanacb 6onee 3¢pPeKTUBHON Mo
CpaBHEHUIO C NePeABUXKKON C MPUOXKEHNEM YCUITNIA K KOHLLaM
Kpenu.

MocnepHssa mognoukauus kpenu LWL—52k (cm. puc. 2, 6) npeaHa-
3Hayanacb Ans paboTbl C y3K03axBaTHbIM KombaiHom BOM—2.

Kpenu tmna «LL» nonyynnu orpaHnyeHHOE NPOMBbILLIEHHOE NPU-
MeHeHue. C X cnonb3oBaHvem 6b110 4O6bLITO OKOI0 330 ThIC. TYrNA
n 100 TbIC. T MapraHueBon pyabl. OCHOBHbIMW HegoCTaTKaMn Kpe-
Ny 6b1IM OTCYTCTBYE 3DPEKTUBHON KUHEMATUUYECKON CBA3U MeXay
Kpenbio 1 BIEMOYHOI MALLUVMHOM, @ TakXkKe CJIOXKHAA KOHCTPYKUMA
cekuun, genaroLlas Npouecc KpenieHus v ynpaBneHna Kposnen
TPYOOEMKUM 1 HEGE30MacHbIM.

HakonneHHbIn B npoLecce NPoOeKTUPOBaHNA 1 SKCMyaTauum
LNTOBbIX CEKLMOHHBIX Kpenei onbIT NO3BOAUN creyuanictam fc-
Horopckoro (JlanTeBCKOro) MalMHOCTPOUTEIbHOIO 3aBoja CO34aTb
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Puc. 3. Cexkyus wjumosoli kpenu «Mocbacc»

Puc. 2. Cekyuu wumosou kpenu muna «LL»: a — nepgoHayasnbHewili obpasey; 6 — ¢ kombatiHom BOM-2

nepBylo B MUPe LUTOBYIO, MEXaHN3NPOBaHHYIO, ML PaBANYECKYIO
Kpenb «Mocbacc» (naypeatbl JleHnHcKon npemun A.E. UnbuH,
B.W. PycakoB u gp.).

Cekuma Kpenu (puc. 3) orpagnTenibHO-NOAAEPKMBAIOLLErO TUMA
COCTOANa N3 OCHOBaHWA, KapeTKn, NepeKkpbITUA, KO3blpbKa, M-
paBnMyecKom CTonKK, rmapopacnpenenutens. Kapetka ceasbiBana
MeXxay cobol OCHOBaHWE, MePeKpPbITUE 1 TMAPOAOMKPAT U B TO XKe
Bpems ABNANACb NOABUXHO OCHOBOW NePeKPbITUA.

Kpenb coctoana 13 WwWapHUPHO coefMHAWNXCA Mexay coboi
CeKLMin, CKpebKoBOro KoHBeepa, HaCOCHON cTaHuuu, Tpybonpo-
BOAOB 1 3N1eKTpoobopyA0oBaHMA. B KOMNNEKT Kpenu BXogunu ne-
PEHOCHbIE MeTannYecKkmne CToNKKN, NCNoNb30BaBLUNECA BO BPeEMSA
nepecTaHOBOK rMAPaBIMYECKMX CTOeK cekLmm Kpenu. Belemka yrna
OCyLLECTBAANACH C MOMOLLbIO 6YPOB3PbIBHbIX PAGOT NI OTOOMHBIX
MOJIOTKOB.

NcnbiTaHua kpenu «Mocbacc» npoBoAuNNUCb B TeyeHue
1956-1957 IT., BO BpemMsa KOTopbIx Obia NoATBEep»KAEeHa BblCOKas
3 deKTUBHOCTb 3aN10XKEHHDBIX B KOHCTPYKUMU UAEN N TEXHUYECKNX
peleHunn.

HabniopeHna n nccnefoBaHus, BbINOSIHEHHbIE B JlaBax C Kpens-
Mun «Mocbacc», NoKasanu, YTo 06pyLLIEHHbIE MOPOAbI ABMSAIOTCA Ha-
LEeXHOoI Onopo ANA NPUIOXKEHWA YCUIA NPY NepeRBUXKKE Kpenu.
Kpenb obecneunsana 6e3onacHoe coctoAHMe Npr3aboiiHoro npo-
cTpaHcTBa. OCHOBHbIE TEXHONIOrMYECKMEe NPOLECChI, Bbi3biBaBLIME
VNHTEHCMBHOCTb Harpy3oK Ha CeKLUM Kpenu, — BblfiBUXeHne nepe-
KPbITUA N OCHOBAHWUI CeKLMI Kpenu.

Bbino BbinyweHo nATb MognduKaumin Kpenm «Mocbacc.

CyujecTBeHHbIMM HepgocTaTKamuy Kpenen «Mocbacc» ABNANUCH:
HeOOXOAUMOCTb NPUMEHEHNA PYYHOrO TpyAa Ha NOrpyske yrnsa,
nepeHoC CTOeK, NePEKPLITUE 3a30POB MEXAY cekunamu. Benay
He3HaunTeNbHON NNOLWAAMN ONOPbl MMAPOCTONKN UMENIO MeCTo ee
BZaBNMBaHWE B MOYBY, YTO yXyALaNo B3auMOLENCTBME KPenu C
60KOBbIMM NOPOJAMU.

CneuvanucTbl [oagMOCKOBHOTO 6acceliHa NPeasioxKMIN HECKOJIbKO
TEXHNYECKMX peLleHnid, MEXaHN3UPYIOLWKX NPOLEecchl OTOOWMKM U
norpysKu yrna nytem npuBAskn K Kpenam «Mocbacc» KombaiiHOB
«[JoH6ACC», OAHAKO HN OHO U3 HMX He ObINIO Peann3oBaHo.

HakonneHHbi B [loAMOCKOBHOM 6acceliHe OnbIT NpUMEHEHNA
LMTOBbIX Kpenem 1 KpUTuyeckasa oLeHKa UCMONb30BaHHbIX B HUX
TEXHMNYECKUX PELIEHN CeNany BO3MOXHbBIM CO3[aHUNe LWMTOBbIX
MeXaHU3MPOBaHHbIX Kpenen ¢ 6eCCTOUHbIM NPr3aboHbIM NPo-
CTPaHCTBOM.

MNpakTnyeckn ogHOBpeMeHHO B KoHLe 1950-x rr. [TogMOCKOBHbIM
HWYW, nHctutytom Mocbacrunpomaid 1 AICHOrOpCKMM MaLuvHo-
CTpouTesibHbIM 3aBOAOM 6binn cozfanbl Kpenu: OMK (puc. 4, a) nH-
cTuTyT Mocbaccrunporopmad (B. V. Bo6kos, I.T. Bypos, H.T. benos,
A.T. OneHkuH 1 ap.); MTHUYWU-LW-57 (cm. puc. 4, 6) (KaHA. TEXH. HayK
.. PomaHoB, BOKTOP TexH. HayK J1. A. 3UrNuH, JOKTOP TeXH. HayK
B.W. NMonos, B.WN. Xpamuos, K.W. KoxaHos u gp.), n AK (cm. puc. 4, 8)
AlcHoropcknii mawsasog (A. b. UnbuH v gp.)

DEBPAJIb, 2013, “YTOJIb”



FTOPHbIE MALLINHBI

Puc. 4. Cekyuu wumossix kpeneli oepadumesnbHo-noddepxusarojezo muna.

OnbITHblE 06pa3Lbl Kpenel COCTOANM 13 B3aMMOCBA3AHHbIX B
06NN KOMMIEKC rMApPaBINYECKUX MeXaHU3MPOBaAHHbIX Nepe-
[BVIXKHbBIX CEKLUI Kpenel orpaguteNibHO-NogAepKUBAIOLLEro TUMa,
6a3oli ANnA KOTOpbIX CNYXun KoHBenep y Kpenei LW-57 n OMK, n
crneymnanbHan pama y kpenu AK. Kaxpgana cekuma BkoYvana Kosbl-
pekK, nepeKpbITMe, OCHOBaHUe 1 rugpoonopbl. lNepekpbiTie cekumin
OMK wu W-57 coegnHANOCb C OCHOBaHMEM CNeLanbHON KapeTKON.
B Kpensax OMK B cocTaB nepeKkpbiTUsi BXOAWUI BblABUXHOWN 60PT,
nepeKkpbIBalOLWMN MEXCEKLNOHHDBIN 3a30p. KapeTka npefgHa3Ha-
yanacb Ana perynmpoBaHusa 3a30pa MeXy KO3blpbKOM Kpenu 1
3a60eM Npu N3MEHEHUN BbIHMAeMOM MOLLHOCTU MnacTa. KapeTka
LIAPHMPHO COeAMHSANACh C OFpaXxAeHMeM 1 nepemMellanach no cre-
LManbHbIM Na3am B OCHOBaHMe ceKumii Kpenu. Nogo6Hble GyHKLUN
y Kpenu AK BbIMONHANNCH NyTeM NePeCcTaHOBKM KO3blpbKa Kpenu.
MMapoCTOMKIM CEKLUI OCYLLEeCTBAANN Nepedady CUJ1 FOPHOro faBe-
HWA, BOCMPYHUMAEMbIX NMepeKpbITUEM 1 KO3bIPbKOM Ha OCHOBaHMe,
a TaKXKe perynpoBaniu BbICOTY KPenu rno BbIHNMAEMOMN MOLLHOCTY.
HanpaBneHHOCTb ABMXEHWA CEKLMI OCYLLIEeCTBAANACH C MOMOLLbIO
CrneumranbHbIX NbK KOHBeepa, a NpoLecc ABUXEHWA — C MOMOLLbIO
IIOMKPaTOB, CBA3AHHbIX C CeKuuneln n 6a3on Kpenu.

TexHUuecKan xapakTepucTrKa OMbITHbIX 06pa3LoB Kpenu npu-
BefeHa B mab. 1.

LLlaxTHble ncnblTaHUA Kpenen oCyLecTBAANNCD MPAaKTUYECKN Of-
HOBPEMEHHO Ha WwaxTax lNogMocKoBHOro 6acceHa ¢ 6naronpusT-
HbIMM FOPHOTE0I0rMYECKUMI YCIOBUAMMU.

:a— OMK; 6 — ll|—57;8 — AK;e — Ll|—58

NccnepoBaHue B3auMofencTBMA Kpenen ¢ BMeLlalowmnumm
YrosibHbIN Nnact nopogamu v 3eGeKTUBHOCTb HAXOXKAEHUA NPU-
3a60HOro NPoCTPaHCTBa B yA0OHOM ANiA SKCMyaTaLmm cocTos-
HWW BbINOSIHANINCD HayUYHbIMK coTpyaHukamm NMHNYW (naypeatbl
lTocnpemun CCCP goktopa Tex. Hayk B.J1. Monos, N. C. KpawkuH, a
TakXke KaHg. TexH. Hayk b. U. Tpnuatok, A. A. Mnunesckni, b. B. Ubin-
NakoB u ap.).

M3mepeHre BO34eNCTBYIOLWMX Ha CEKLIMIO KPENW CUM 11 ee 1eMeH-
Tbl B MpoLecce TEXHONOMMYeCKOro UMKa ocywecTBAANNCh cneum-
anbHON He MMetoLLen B MMPOBOW NPaKTVKe aHanoroB annapaTypom,
pa3paboTaHHOW AOKTOPOM TeXH. HayK B. M. [MonoBbiM ¢ yyacTriem
KaHpA. TexH. HayK A. L. KauHenbcoHa. AnnapaTypa BKJoYaeT cre-
LManbHble WapHMPbI, COeAUHAIOLME OrPaXKAEeHNA C OCHOBaHVEM
1 KO3bIPbKOM, a TaKXe JaTuuK, GUKCUpyoLWnii npoceiaHne ruapo-
CTOEK (puc. 5).

M3mepeHrem c NOMOLLbIO WAPHNPOB peakumn Kpenu ABAAnoCchb
npeBpalleHne paboTaloLLero Ha cpes 1 13rnb LWapHUpa B AByXLUIAP-
HUPHYI0 6anky npoctoro n3rnba. JaTtumku Haknensanmcb no Tpem
OCAM LWapHupa nog yrnom 120°, uTo No3BonsAno onpeaensTb ycunme
N KOHTPONNPOBAaTb NPaBUIbHOCTb NOKa3aHWI.

PaboTa KOMMYTaLMOHHOTO YCTPOWCTBA BHYTPU ceKLum obecne-
yYMBanacb NCNonb3oBaHNEM MAarHUTOYMPaBIAEMOro NepeKsya-
Tena Tuna MK-16-3. B coctaB annapatypbl Takxe BXogmnu: undpo-
BOW TeH30MeTpuyeckuim moct LUTM-3, nepeknioyatesnib 4aTUNKOB
LI-100m, cueTHOo-nevaTatowana mawmnHa CA-107[, 6nok nuTtaHus,

Tabnuya 1
TexHnuyeckana XapakKTepucTkKa onbiTHbIX 06pa3|.|os Kpenn
Mokasarenn Tun kpenu

W-57 OMK AK LL-58K
Tvin Kpenun OrpagmTenbHO-NoaAePXK1BaoLL A
BblHMMaemast MOLLHOCTb, M 1,8-2,5 2,2-3,0 1,8-2,5 1,8-2,5
LLnpurHa cekymm, m 1,0 1,0 1,1 1,0
LLar nepeaBumxKm, m 0,8-1,0 0,6 0,5 0,8
MMOPOCTONKM: YNCNO Ha CEKLMIO 1 2 1
MakcmmanbHas Hecylas cnocobHoCTb, KH 840 800 450 840
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Puc. 5. i3mepumenbHas cekyus wumosol Kpenu: 1, 2, 4, 5 — usmepumesbHble WapHUpbl;

3 — anekmpuyeckuli MaHomemp

BbIHOCHOW NYAbT ANCTAHLUMOHHOrO yNpasfieHnsA, MexaHU3M Ha-
MOTKM neHTbl. C noMoLLbio annapaTtypbl Noayvyann CBeAeHns B
aBTOMaTUYECKOM peXKMMe O BeIMYMHaX Harpy>KeHns 37eMeHToB
ceKkLMuM Kpenu Kaxkable 12 c.

WccneposaHuA B3aMMOAENCTBUA CEKLMIA Kpeniu C BMeLLaloLWwmnmm
YrosibHbIN NacT NopoAamm nokasanu criegytoliee: nocne Havanb-
HOro pacrnopa rmapoCcToNKM BOCMPUHMMAM N1aBHO yBeNMUYnBalo-
LLYOCA Harpy3Ky, PoCcT KOTOPOW 3aMeANIANCca Npu yaaneHumn pabot
Mo BbleMKe Yrfifi U ynpasfieHnio KpoBien B 3aBUCMMOCTA OT TUna
KpoBnu Ha 5-15 M. B nepuof AnvTenbHbIX NPOCTOEB Harpy3Ku npak-
TUYEeCKN cTabunmnsmpoanmncb. Hanbonee NHTEHCMBHOE Harpyxe-
HUe ceKuui Kpenu MMeno Mecto Npu BbleMKe Yriia U BblABUXKe
cocefjHUX CeKLUIM Kpenu.

Hanbonee HebnaronpnATHOE B3aumopencTeme c 60KoBbIMMU
nopoAaMu MMeno MecTo Npu HavyanbHOM pacrnope ceKuuu, Korga
paBHOAENCTBYIOLWaA NPOXoAmMa B HENOCPeACTBEHHON 6nu3oc-
TV OT HOCKa OCHOBaHWA, CO3aBasA TamM KOHLEHTpauuio Hanpsa-
XKEHW1, N YCNOBUA ANA ONPOKUAbIBAaHUA CeKUMK Ha 3a6on unu
ee BAaB/iMBaHWe B NOYBY Njacta B C/lyyae ee Mason Hecyllen
cnocobHocTW. B nocnepyiolee Bpemsa TEXHONIOTMYECKOro LiMKna
3Mopa Harpy}XeHua NMouBbl NiacTa BblpaBHMBanacb. Hanbonee
BbICOKME Harpy3ku Ha cekuuio Kpenu 6binmn 3adpuKkcupoBaHbl B
cpefHen 4yacTu nasbl.

Bce npoxoauBLuMe WaxTHbIE UCMbITaHWA OMbITHblE 06Pa3Libl CeK-
uun Kpenu obecneuyrBanu 6esonacHoe n ynobHoe AnA BbIMO-
HEeHUA TEXHONIOrMYeCcKUX onepauuii CocToAaHre Npu3aboHoro
npoctpaHcTa. O6WmM AnA BCEX CEKLMI HEJOCTAaTKOM Obl OTPbIB
OT KPOBJIN MpPUW NepefBrXKKe 1 00yCNOBIEHHOE 3TM nonagaHue
obpyLuaembix nopog B Npr3aboriHoe NpocTpaHcTBo. Kpome Toro,
TPYy#OEMKOW 1 Hebe3onacHOM ABNANOCb, 0CO6eHHO y Kpenu AK,
N3MeHeHNe NOJSIOXKEHUA NePeKPbITUA NPU 3HAUUTENbHbIX U3MEHe-
HUAX BbIHMAaEMOW MOLLHOCTM YrofibHOro niacTa.

B npouecce WwaxTHbIX UCMbITaHUI BbICOKME, YCTONYMBbIE MOKa-
3aTenu 6o JOCTUTHYTbI NPV NPUMEHEHUN OYNCTHOIO MEXaHU-
3mpoBaHHoro Komnnekca OMK, Kpenb KOTOporo 6bina NpuHATa
3a OCHOBY MNPV CO3[aHNN CEPUNHOrO OYMCTHOrO Komnnekca
«Tyna» — OMKT.

CoBeplLuUeHCTBOBaHWe 1 CO3AaHVe NPUHLMMNNANbHO HOBbIX MeXa-
HM3MPOBaHHbIX Kpenew 6binu ocywectsneHbl B MTHUYW (gupekTop
U pyKoBoamuTenb paboTbl — KaHA. TexH. Hayk 1. [1, PowaHos). B
1958 . MIHCTUTYT NPUCTYNWA K CO34aHnio Komnnekca LU-58k (kaHa.
TexH. Hayk . [1, PowaHos, B. U Xpamuos, I'. A. Tynukos u gp.).

OpuUruHanbHOCTb KOHCTPYKLMK Kpenu (cMm. puc. 4) coctoana B
TOM, YTO B CEeKLMWN COefiHEeHNe OrpaKaeHuna ¢ OCHOBaHMEM OCy-
LLeCTBAANOCH C MOMOLLbIO YETbIPEX3BEHHOIO MeXaHn3ma, npeano-

FTOPHBIE MALLINHBI

»KEHHOTO N3BECTHbIM PYCCKMM MaTeMa-
Tukom MN.J1. YebbiweBbim. NpumeHeHne
3TOro yCTpoWcTBa ob6ecneymBano Mu-
HUMasbHbIV OTPbIB KO3bIPbKa OT KPOB-
N NnacTa Npy nepeaBuXKe cekuum n
NpaKTUYeCKn NOCTOAAHHOE PacCToAHMnE
MeXay nepefHen KPOMKOW KO3blpbKa 1
3a60em Npy U3MEHEHUUN BbIHUMAEMOW
MOLLHOCT/ NIacTa. TO KOHCTPYKTUBHOE
peLleHne oKa3anoch CTOMb YCMELUHbIM,
Y10 06ECNEUUNIO €r0 MPUMEHEHME NPaK-
TUYECKM BO BCEX MEXAHU3MPOBAHHbIX
LMTOBbIX KPenaAX Kak B Halleln CTpaHe,
TaK 1 3a py6exKom.

WccnepoBaHmA B3aumogencTaus Kpe-
nu LLI-58K 661111 BbINOMHEHbI B 1963 T. Ha
ofHo 13 waxt MogmockoBHoro 6accen-
Ha. bblno ycTaHOBNEHO, UTO XapakTep
Harpy>KeHua cekummn Kpenu B TeyeHue
TEXHONOTMYECKOro UMKNa BbleMKu 6bin
aHanornyeH onucaHHbIM Bblle Kpenam
L-57, OMK un AK. B To e Bpema nmeeT MecTo 3pdeKT caMOHeceH A
CEeKLUMY KPEenu: NpU OTK/IOYEHHON r’MAPOCTOMKe HecyLlas cnocob-
HOCTb CeKLM 06ecrneynBaeTcs YeTblpex3BeHHbIM MEXaHN3MOM Npu
BbIHMMAEeMOW MOLLIHOCTW OT 2,2 A0 2,8 M.

CBoeo6pa3HbIM ObIIO B3aUMOAENCTBME Kpenu ¢ BOKOBbIMM
nopopamu B nepuog nepeasuxku. lNocne pasrpysku cekuum
NPOUCXOANN OTPbIB MEpPefHEeN YacTu NePEKPbITAA U KO3blpbKa
OT KPOB/W, OQHAKO BC/IeACTBME MOBOPOTA NEPEKPLITUE BOKPYT
MIFHOBEHHOIO LieHTpa BpaLleHUs NosiBAAETCA Cua oTnopa obpy-
LWEHHbIX Mopof, NPenATCTBYOLWAA falbHENLIEMY UX OMYCKaHUIO.
Kpenb npu 3TOM nepegBuranacb ¢ MMHUManbHbIM OTPbIBOM B
20-30 MM OT KPOBJU, YTO BeCbMa 611aronpusTHO CKa3blBanocCh Ha
COCTOSAHMM NPU3abONHOIO NPOCTPAHCTBA. I3MepeHHble ycunmvs B
3NnemeHTax YeTblpex3BeHHNKa — TpaBepcCe 1 pblyarax BbIABUIIO,
YTO YPOBEHb WX ObIsT HMXE PACUETHbIX Y B OTAEJNIbHbIX CllyvYanx
3HAYEHUN, BIN3KUX K HAM.

MpumeHeHre MexaHV3Ma NOBbICAIO NPOAOIbHYIO U HOKOBYIO
YCTONYMBOCTb CeKLMM. BaXKHbIM NpenmMyLLecTBOM Kpenuv ABUIacb
TaK>XXe BO3MOXXHOCTb NepefBMKKN CEKLUUN KPenn C akTUBHbIMU
noanopamun KPoB/u, YTo NOAYYMIIO WNPOKOE NPUMEHEHUE B LM-
TOBbIX MEXaHU3UPOBaHHbIX Kpenax. Pe3ynbTaTbl nccnefoBaHnn
paboTbl Kpenu L-58K nocnykmnu Hay4yHO-TEXHUYECKON OCHOBOWA
ANA KOpeHHoN mogepHm3aunm kpenu komnnekca OMKT, nonyums-
wen HaumeHoBaHne OMKTM, a 3atem OKI1.

OrpagutenbHo-noaaepXxunsaioLme Kpenu nokasanu BbICOKYHO
3¢ PeKTUBHOCTb NPUMEHEHMWA, OHU MPOCTbI MO KOHCTPYKLMU U B
ynpasneHuu. CyLiecTBeHHbIM NPEVMYLLECTBOM Kpernern 3Toro Tmuna
ABNAETCA BO3MOXHOCTb NpPeAoTBpaLleHNsa HayanbHOro paccioe-
HUS MOPOA BHOBb OOpPYLUEHHOW KPOBNW BCNEACTBME NPUKATUSA
KO3blpbKa ceKuuun npu ee pacnope. B 10 e Bpema HefoCcTaTKOM
3TUX Kpenen sBNsAeTcs BeCbMa OrpaHnyeHHoe npu3aboiiHoe npo-
CTPaHCTBO, 0COBEHHO NPU KX IKCMyaTaLMy Ha HYUXKHUX Npeaenax
BbIHMMAeMOW MOLLHOCTH, YTO 3aTPYLHAET NepemMeLLeHne 00CyXu-
BalOLLEro TeXHOMOrM4eckoro o60pyaoBaHus, nepcoHana v nogayvy
Heo6X0AMMOro KOoNIMYeCcTBa BO3yXa Ha NyiacTax, OnacHbIX Mo rasy
1 nblan.

HebnaronpuaTHbiM ABNAETCA B3aMOAENCTBME Kpenel 3Toro
TUMNa C HEKOTOPbIMM NopoJaMKy TPyAHOOOpYLWaemoi Kposnu. Kak
rnokasasia NpakTuKa, Hanbonbwnin 3GHeKT OT NX NPUMEHEHNA [Oo-
CTUTaeTCcA Ha NONIOTUX YrOJIbHbIX MacTax cpefHen MOLWHOCTA C
nerkoobpyLaemoi Kposnei. Kpenuv 3Toro Tvna Hawam npuMmeHe-
HUWE Ha TEXHONOMMU C BbIMYCKOM NOAKPOBE/IbHOW TOALL M.

CTpemneHrie OXBaTUTb BbIEMKY YFOMbHbIX M1aCTOB MOHMXXEHHOM
MOLLHOCTV MEXaHU3VPOBAHHbIMI KPENAMM 1eNano Heo6xoanMbIM
NOWCK APYrnX KOHCTPYKTUBHbIX PeLleHUI. ITa BaXKHasA Hay4yHo-
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Puc. 6. Cekyuu uwumossix kpeneli nodoepxusarowe-oepadumesnsHo2o muna: a — MK (2 MK); 6 — 1 MK

TexHnuecKasa xapakrepuctuka kpenv tuna MK

Mokasarenn

Tvn Kpenun

BblHVMMaeMasa MOLHOCTb, M

Lar nepenBuxKmM, M

LLnpwrHa cekuymm, m

Hecywas cnocobHocTb rmgpocToek, KH
Ycunue rugpopomkpara, KH

TexHn4yeckasa npobnema 6bina ycnewHo peweHa NMHUYW (kaHa.
TexH. Hayk M. [. PomaHos, B. V. Xpamuos, M. C. Kopo6oB, gokTopa
TexH. HayK B.J1. Monos, C.B. CMMpHOB 1 Ap.) co3gaHnem mexaHu-
3POBaHHON WMTOBOW Kpenu NoALepXnBaloLLe-orpaguTenbHoOro
Tnna MK (2MK) (puc. 6).

HayuyHo-TexHnueckoin ocHoBoW, obecneumBaioLein cogaHme
Kpenu, NoCNyXUAn NonoXmTenbHble pe3ynbTaTbl paboTbl Kpenu
LL|-58k c yeTbipex3BeHHbIM MexaHM3MOM. KaK 1 y Kpenen orpagu-
TeNbHO-NOAAEPXKMBAIOLLEro THMA, CEKUMMN KPENW UMenv pa3Butoe
OCHOBaHWe, YTO MO3BOJIUIIO UX MPUMEHATb Ha NacTax co cabbimu
noysamum.

B nepepHen yactu nepekpbITUA 3TN Kpenu NMenn Ko3blpek,
NPUXYMaeMblii FTMAPONAaTPOHOM K KPOBJIE, YTO MMeSIO Ba)KHoe
3HauyeHVe ANA YrofbHbIX NAacToB C NerkoobpylaembiMy KpoB-
namu. CBOGOAHbIN Npoxoa AN niogen otaeneH ot 3a6os pagom
rMAPOCTOEK M NPY OJHOW 1 TOW e BbIHMaeMOWN MOLHOCTY 1X B
1,5-2,0 pa3a 6onblue No CpaBHEHWUIO C KpenexaMu orpaguTenb-
Ho-noaAepxusatwero Tuna. Kpome 6onbluein 6e30mnacHOCTN 1
yRo6CTBa BbINOMHEHUA TEXHONOMMYECKMX onepauuii, 3To obecne-
UMBaNio BO3MOXHOCTb MPOMycKa 60NbLIOro KomyecTBa Bo3ayxa
B Npr3aboiiHoe NpoCTPaHCTBO.

Bnaropaps coennHeHno NepeKkpbITUA C OCHOBAHMEM YeTblpex-
3BEHHbIM MeXaHW3MOM FMAPOCTOMKN CEKLMM Kpenu ocBoboXae-
Hbl OT M3rnbarowmnx ycunuii. HaknoHHoe NosoXeHre rnapocToeK
MO3BOMNIIO YMEHbLUUTb ANNHY NEePeKpbITUA K 3a60NHOK KOHCOoNK,
a, CfleloBaTeNbHO, Y Harpy3Ky Ha Kpenb.

NcnbiTaHma Kpenu 6bin ocylecTBieHbl B 61aronpuaTHbIX
rOpPHOreonornyecKkux ycaoBmAxX Ha ogHom 13 waxt Nogmockos-
Horo 6acceiHa. MiccnegoBaHuAa NoKasanu, YTo, Kak n y Kpenen
orpaguTenbHoO-NoAAepPXMNBatoLLEero TUMa, B LUKe HarpyXeHus
Habnoganunch ciegytowme 3Tanbl B3aMMOAENCTBUA: HauaNbHbIN
pacrop, Harpy»eHue npu oTCyTCTBUN BONM3M NPON3BOACTBEH-
HbIX NPOLLeCCOB, B TOM UMCe NPU ANUTENbHbIX NPOCTOAX; yBe-
NINYeHne HarpysKm nepep pasrpy>xeHHom cekymen, nepeaBukka
Kpenu. Hanbonee MHTEHCMBHOE Harpy»keHve Kpenu NPonCXoau-
no B TeyeHue 20 MUH Nocsie HavyanbHOro pacnopa u 3a 30-40
MUWH nepea pa3rpyskon cekumun. Boilemka yrna n pasrpyska cek-
LUK Kpenu obycnoBnmnBany pocT Harpy3kn Ha paccToAaHue ot
10cm go 15M oT mecTa npounsBoacTBa paboT. PacnpepeneHne
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Tabnuya 2
Tun Kpenn
2 MK 1 MK
MoaaeprkmBatoLLe-orpagmTeNibHbIN

1,5-2,2 1,2-1,8

0,63 0,63

1,1 1,1

500 430

185 170

Harpy3ok mexgy 3aBajbHbIMU 1 3a60MHBIMU CTOIKaMUN He HOCK-
N0 3aKOHOMepPHOro xapakTepa. PacueTHas antopa Harpy»keHus
nepeKkpbITUA NMena BUA TpeyronibHuKa. Mpu Takom pacnpepene-
HUW OKa3blBaeTCA HEHArpyXeHHOW NepeaHsAA YacTb NepeKpbITUS,
yTo 0bycrnoBNMBaeT He3HaUNTENbHbIE YCNOBUA pacrnopa Kpenu
y 3a601. B uenom Kpenb ob6ecneynsana 6e3onacHoe n ygobHoe
[ANA NPON3BOACTBA TEXHONOIMYECKMX onepaunii COCToAHUE Npu-
3a60HOro NPoCTpPaHCTBa.

Mo pe3ynbTaTam NCNbITaHWI ONbITHOrO 06pasua 6bifIo NPUHATO
pelLeHmne o ee NPON3BOACTBE, KOTOPOE OCYLLECTBAANOCH Ha Y3110B-
CKOM MalUNHOCTPOUTeNIbHOM 3aBofe «KpaH».

TexHMuecKkaa xapakTepuctuka Kpenu Tuna MK npueegeHa B
maén. 2.

OpHuM 13 HegocTaTkoB Kpenu MK (2MK) 6bin HegocTaTouHO
CBOOOHBIN NPOXOA MeXAy CTONKaMM 13-3a PacnonoXKeHUa aBura-
TeNbHbIX JOMKPATOB Ha OCHOBaHUM CeKUMn. DTO 06CTOATENBCTBO,
a TakXe HeoH6X0AUMOCTb CO3haHNA KPenu ANA YrofibHbIX N1acToB
MOLLHOCTbIO MeHblwe 1,5m nobyanno NMHUYW cospate moandu-
Kauwuio kpenu 1MK, (cm. puc. 6, 6) (KaHA. TexH. HayK B.T. MNonos,
M. C. Anekcees, E. K. 3ankuH n gp.) Cekuuna Kpenu cocTouT 13 oc-
HOBaHWA, MeXXAY NPOAOSIbHbIMU HanlkaMn KOTOPOro pa3melleHbl
HanpasnaowWwre N rMgpPoAOMKPaT NepefBUKEHNA; OrpaxaeHus,
CBA3aHHOIO C OCHOBaHWEM YeTblpex3BeHHbIM MeXaH3MOM; XecC-
TKOLWAaPHNPHOro BEPXHAKA C KO3bIPbKOM M FMAPONAaTPOHOM U
aByx rmgpoctoek. OCHOBaHMe He 3aX04Wo Noj KOHBelrep, 4to
No3BONNNO CHU3UTb Npefenbl BbIHUMAeMON MOLWHOCTHY, Yyu-
WNTb Harpy3Ky yrnsa 1 obneruyntb nepemelleHme nepcoHana rno
Kpensm.

OuUNCTHOM MeXaHU3NPOBaHHbBIN KomneKkc ¢ Kpenbto TMK npo-
Lwen ycnelwHble ncnbitaHuA B NMogMmockoBHOM 6acceliHe u Bbinyc-
Kasics cepumHo.

Co3paHuviem Kpene Tna MK 6b1510 ycnelHo 3aBepLueHo pelule-
HUe NpobyiemMbl MeXaHM3UPOBAHHOIO KPenneHusa 1 ynpasneHus
KpOBJiell Ha MHTEeHCUBHO pa3pabaTbiBaeMbIX YrofibHbIX MyiacTax
nonororo 3aneraxHusa. Mocnegytome KOHCTPYKLUN LUTOBBIX, Me-
XaHV3UPOBaHHbIX Kpenel co3faBaemMble Kak OTe4eCTBeHHbIMM, TaK
1 3a pybexxHbIMU NponssoamTenamu, 6asmpoBanncb Ha naeax u
NPUHUMMNMANbHbIX KOHCTPYKTOPCKMX PELUEHUAX, 3aK/OUEHHbIX B
Kpenax MHUYWU LW-58k n MK.
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KoHuenuua npoexkTUpoBaHNA CUCTEMbI BRHTUNALHN,
o6ecneynBaloLLeil CHIKEHNE PUCKa B3PbIBOB MeTaHa
W YroNbHOM NbiINK B 32605X TYNUKOBbIX BbIPaboTOK

MpeanoxeHa ckoppekTMPOBAHHAS KOH-
uenumns BeHTUNALMUA TYNMMKOBbIX Bblp060-
TOK, OT/IMHAKOLLAsCS TEeM, YTO NOJSIHOE AaB-
JIeHne BEeHTUIATOPA HYXXHO pAaCCYMTbIBATH
AN CNCTeMbl BEHTHUNSAUNN, cocrosu.ueﬂ n3
BEHTUAISITOPA, YCTPOMCTB PEryIMPOBAHMS,
BEHTUISLMOHHBIX BO3A4YXOBOAOB, 30605
BbIPA60OTKM, IPM3a60/HOro NPOCTPAHCTEA
M OCTANBHOM YACTU BLIPABOTKM BO €€ yCTbs.
Tako¥ nogxop No3BoONSET MOBbICHUTL HOAEX-
HOCTb pac4eTa NapaMeTPOB BEHTUASLMU 1
6e30nacHoCTb NP1 paboTe MPOXoAYeCKMX
kombariHos. HayuHo-meToanyeckoi 6a30/
KOHLUenunu1 aBnstoTCa 3aKOHOMEPHOCTH ne-
PeMeLueH“ﬂ BO3,quUHbIX NMOTOKOB, ﬂOﬂy"leH-
Hble GBTOPAMM NMPpM 1a60paTOPHbIX Mcce-
[AOBAHMSIX, pyHAAMEHTasbHbIE pHU3MYECcKMe
30KOHbI U XMMHYECKHE MPOLeCCbl, KOTOPbIE
npO“CXORHT B MeTOHOnblﬂeBO:}AyLUHMX
cmecsx B np13aboiiHOM NPOCTPaHCTBeE.
Y4reHo BansHME NOBbILLEHWUS MOREKynsp-
Hoﬁ KOHLeHTpauM1 MeTaHa B BblpG6OTKQX
HA CHMXXEeHUEe HMXKHUX KOHueHTpOuMOHHle
npegesios BOCM/IAMEHAEMOCTH U B3pbiBaE-
MOCTH METaHa.

Knioyesole cnoea: cucmema 8eHmusis-
Yuu, CHUXeHuUe pucka 83pbi808 Memadd,
Y20J16HAsA NbIIb, MYNUKOBbIE 8bIPAGOMKU.
KoHmakmHas uHpopmayus —

e-mail: kolesnichenko_ev_npi@hotmail. com;
men.: +7 (8636) 25-97-83;

¢akc:+7 (8636) 22-30-88

Mo onpepeneHuvio, BeHTMAALMA — 3TO
npouecc HeobpaTUMbIX, B3aUMOCBA3aH-
HbIX N3MEHEeHU cocTaBa U GpM3nYeCcKoro
COCTOAHWA BO3AyXa Mpu ABUXEHNN B BEH-
TUNALNOHHOW CeTn 8bipabomku. CBexnii
BO3AYX, CMELLNBAACDH Y 3260 C METAHOM
TOHKOANCNEPCHOW YroNbHOM MblIbI0, MOXET
CTaTb 83pbI6OONACHBIM B Npefenax pacno-
NOXeHNA BePOATHbIX UCTOYHUKOB SHeprum
B NPU3aboMHOM NPOCTPAHCTBE.

B nocnepHue rogbl NPoM3oWN CyLiecT-
BEHHblE U3MEHEHUA B TEXHONOMMM N Mexa-
HM3auMn NpoBeAeHNA NOArOTOBUTENbHbIX
BblpaboToK. Ha WwaxTax npumeHsAtoT BbiCO-
KonpowussoautenbHble KombariHbl KIM-21,
KCM-21, KCN-31, KCM-33 ¢ npogonbHo-oce-
BOW KOHUYECKOW CKPYrNIeHHOW KOPOHKON,
KombalHbl 110 n CM-130K ¢ nonepeyHo-
OCEeBbIM OPraHOM C ABYMA aKCMasibHbIMU
KOpOHKamu, KombaiiHbl 30MB3, JOY-12CM3

KOJIECHUYEHKO
EBreHuin AnekcaHgpoBuy
3asedyrowuli kagedpou «[lpomeiwineHHas
U 3Kos102u4eckas 6e3onacHocme»
UlaxmuHcko2o uHcmumyma (¢punuana)
Or6OY Br1O KOPITY (HIMN),
00KMOp MexH. HayK, npogheccop

APTEMbEB
Bnagumunp Bopucosunu
3amecmumerns
2eHeparsnbHo20 Oupekmopa —
oupekmop no NPou3800CMBEHHbLIM
onepayuam OAO «CY3IK»,
00KMOp MexH. HayK, npogheccop

KOJNIECHUYEHKO
Uropb EBreHbeBny
3amecmumene dupekmopa
no obpasosamesbHol OesmensHocMu
UlaxmuHcko2o uHcmumyma (¢punuana)
Or6OY Br1O KOPITY (HIMN),
00KMOp MexH. HayK, npogheccop

JIIOBOMULLEHKO
EkaTtepuHa UropeBHa
Acnupanmka kagpedpel «[TpomeluwineHHasn
U 3K0/102U4ecKkas 6e3onacHoCMb»
UlaxmuHckozo uHcmumyma (¢punuana)
Orb6OY BI1O IOPITY (HIN)

¢ 6apabaHHO (lWHeKoBOW) Pppe3epHONn Ko-
POHKOW.

MprMeHeHne Taknx KOMb6aNnHOB YCIOX-
HUNo ycnoBusa obecneyeHna B3pbiBobe-
30MacHOCTU MeTaHa W MblIN MeTojamu
BeHTMNAUMKN. KombaliHbl UMEIOT MOLLHbIe
HarpeBaloLmeca CUOoBble 3N1eKTPOABMIa-
Tenu 1 anekTpoannapatypy. Paamepbl Kom-
6aliHa 1 BCMOMOraTefibHOro TeXHOIornyec-
KOro o6opyaoBaHuUA Takne, 4To 3aHUMaloT
3HauuUTenbHbIN 06bem NprsaboiHoro npo-
CTpaHCTBa. ITO YC/IOMKHUIIO YCNIOBUA AOCTaB-
KN CBEXero Bo3fyxa OT BEHTUNIALMOHHON
TPy6bl K 336010 1 NepemMeLeHNa ropYnx
MeTaHOBO3AYLLUHbIX 1 NbINEBO3AYLIHbIX CMe-
celi B Npr3aboiHOM NPOCTPaHCTBE.

O60cHOBaHMIO NapaMeTpPoB, CNocoboB 1
CXem BeHTUNALUN NOCBALLEHbI NCCNefoBa-
HUA MHOTKX YueHblX. OHM chopmmpoBanm
KOHLIENUMIO BEHTUAALMM, MONOXKEHNA KOTO-

POV OTpaKeHbl B TEXHNYECKON NuTepaType
1 B AeNcTBylOLEe METOANKE pacyeTa BeH-
TUNALUK, NpuBeaeHHo B PykoBoacTee no
NPOEKTUPOBAHWIO BEHTUAALMUN YTroNbHbIX
LLAXT.

Mo MHeHMIO aBTOPOB, OCHOBHOW Lienbto
BEHTUNALMMN TYMUKOBbIX BbIPAabOTOK AOMKHO
6bITb NPeAOTBPALLEHME BOCMIAMEHEHNA 1
B3PblBa METAHOBO3AYLUHbIX U MbINEBO3AYLU-
HbIX cMeceit. [1na 3Toro Heo6xoaMMO B COOT-
BETCTBUY C ONpefesieHNeM «BEHTUNALNA»
YUUTbIBATb BO3MOXHble M3MEHEHUA B NOTO-
KaX, UToObl yuecTb 3TW N3MEeHeHMWA NPy Npo-
eKTUPOBaHUN NapaMeTPOB BEHTUAALUN.

OnbIT NpoucxoaAwmMx BO3ropaHnin u
B3PbIBOB FOPOUYMX CMecei B Mpun3abonHom
NPOCTPAHCTBE BblPabOTOK NOKa3bIBaET, YToO
[eCTBYIOLLAA Ha LIaxTax MeToAMKa pacyeTa
BEHTUNALMUN JOSXKHa ObITb afanTMpoBaHa K
HOBbIM 3aKOHOMEPHOCTAM MepemeLLeHns
MEeTaHOBO3AYLUHbIX U MbleBO3AYLIHbIX MO-
TOKOB.

K HepocTaTKkam AencTByloLEe METOANKIN
NPOEKTNPOBAHUA BEHTUAALMN HEOOXOLMMO
OTHeCTU:

e pacyemHaa BeHTUNAUMOHHaA CeTb
BKJTIOYAET TONbKO BEHTUAATOP MECT-
HOro NPOBETPMBAHUA 1 BO3LYXOBOS,
[0 Npr3aboNHOro NPOCTPaAHCTBA;

e pacyeT BO3dyxa NpPoOU3BOAWUTCA B
OObEMHbIX eAUHULAX, YTO WCKI0-
yaeT yuyeT BO3MOXHbIX M3MeHeHuI
napamMeTpPOB COCTOAHWUA B CUJIOBbIX
NMoToKax Bo3fyxa 1 ero cmecei ¢ me-
TaHOM U1 YTrOJIbHOW MbINbIo;

e B OCHOBY MepemMeLleHVs MOTOKOB
BO3yXa MPUHAT He 3aKOH coXpaHe-
HMA Macchbl, a ypaBHeHve bepHynnu,
KoTopoe ABNAETCA YaCTHbIM Cilyya-
€M 3TOro 3aKOHa [nA HeCKMMaemon
XKNOKoCcTn;

® He yuuTbiBaeTcs, YTo HeobxoanMo
npeaoTBpaLlaTh B3PbIBOOMNACHOCTb
He MoJIbKO MeTaHOBO3[YLLHbIX CMe-
Cel, HO U MbINeBO3AYLUHbIX.

[Ina BOCNONIHEHUA 3TUX HELOCTATKOB
HaMK npegnaraeTca CKOppeKTupoBaTb
KOHUeNuuio eeHMuUAAYUU HEKOTOPbIMU
NIOMNONTHEHUAMM.

HayuHo-meToamueckon 6a3oi KoHLenumn
BEHTUNALUN ABNAIOTCA GyHAaMeHTanbHble
ra3oBble 3aKOHbI U TEPMOXUMUYECKME pe-
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aKUUK, B KOTOPbIX MPUHMMAIOT yyacTue
onacHble MeTaHOMbIEBO3AYLIHbIE CMECU
npu NepemMeLLeHn B 30He PacnoNoXeHns
BO3MOXHbIX TEMNOBbIX ICTOYHNKOB, 11 3aKO-
HOMEPHOCTY a3POAVHAMUKM, NOSYyYEHHbIE B
pe3ynbTaTe NabopaTOPHbIX NCCIEA0BaAHWIA.
Mpu BOCMNaMeHeHNN 1 83pbiee MPUHNMAIOT
yyacTue He 06beMHble, a MONAPHbIE KOHLIEH-
Tpauun peareHToB, B TOM UYKCe U KUCNO-
popfa B waxTHoi aTmocdepe. Mpu HarHeTa-
TeNbHOM CrMocobe NapameTpbl BEHTUAALMUN
onpenensaoTca ANnA CUCTEMbI, B KOTOPYIO
BXOZAT CliefytoLie KOMMOHEHTbI: BEHTUNSA-
TOP MECTHOro NPOBETPVBaHNS, BO3AYXOBOS,
CTPYs CBEXErO BO3[yXa OT BO3A4yX0BOZa f10
32601, 06TeKaHVe BO34yXOM 33605 Bbipa-
60TKU, NepemelleHne ropyYux cmecemn
BO3ZyXa C METAaHOM U YrOfibHOW Nblfbio B
Npu3aboiHOM NPOCTPaHCTBE U NepemeLe-
HVe NCXOJALLero NoToKa no BblpaboTKe 3a
npepenbl TYNMKOBOW YacTu.

M3BeCTHO, UTO B rOPHbIX BbipaboTKax 6a-
pomeTpryeckoe faBnieHve Bo3ayxa 6onblue
aTMocdepHOro Ha NoBepxHOCTY. MoBbllLa-
€TCS OHO 1 Npu paboTe BeHTUNATOPA, TakK
KaK OH nepemeLLaeT Maccbl BO3ayxa C ofi-
HOW CTOPOHbI Ha ipYryIo, B pe3ysbTaTe yero
NOBbILLAETCA yAeNbHas MIOTHOCTb CBEXErO

Rl

anexTpoobopyaoBaHme

BO3AyXa B NPUCOEAUHEHHOM K BEHTUNATOPY
BO3ayxoBoge. B pesynbrate nepemelyeHne
BO3JyXa B BEHTUNALMNOHHON CETU Npounc-
XOAWUT OT 60JIbLLIEN NNOTHOCTM K MEHbLLEN.
Mpwn 3TOM gaBneHune Bo3ayxa ABNAETCA MNo-
Ka3aTtenem ero nNjoTHOCTY B OnpefAeneHHOM
obbeme. Ha puc. T npuBeaeHa cxema cuc-
TeMbl BEHTUIALUUN NPU HarHeTaTebHOM
cnocobe.

Mpr3aboiiHOe NPOCTPAHCTBO B BEHTUNIA-
LIMOHHOWN CeTn ABNAETCA NPOMEXYTOUYHOMN
NosocTbio, B 06beMe KOTOPO NponcxoanT
NoBblIlWEeHVe N36bITOYHOTO JaBeHNs WaxT-
HoW aTMocdepbl AN1A NepeMeLLeHMA UCXoaA-
LL|ero NoToKa 13 npr3aboHOro NpocTpaHc-
TBa 3a Npepesibl BbIpaboTKU.

JKCnepurMeHTasbHble NCCnefoBaHUA Npo-
M3BOAWINCH MPU HarHeTaTeJIbHOM crocobe
BEHTUNAUMM HAa MOAeny BbipaboTku. Lienbto
NCcCcnenoBaHU 6bio yCTaHOBNEHME 3aKo-
HOMEepPHOCTEl N3MEeHeHUs1 U36bIMOYHO20
u OuHaMu4yecko20 0aeJsieHus B BEHTUNIA-
LIMOHHOM BO3JyXOBOJiEe U B NPr3aboiHOM
npocTpaHcTBe. MogenupoBaHue npoms-
BOAUNOCb B COOTBETCTBUU C IMHENHBIMMN
Kputepmammn nofoburs napameTtpos 1:13 u
3HepreTMYeCcKoro Nofo6MsA BO3AYLLHbIX MO-
TOKOB (puc. 2).

METaHOBOSAYIUHAR

6\ _i CMECE

~d -———

- ——
WCXONAWER CTPYA & i

"“m.h—\—l-

-2
BEHTUNATORE! MECTHOMD
1 NPOBETPUREHWA

T

CTPYA CBEXEro i

BO3AYXA BEHTANALMOHHbIRA
L BO3ay=oBO0,

Puc. 1. Cxema cucmembl 8eHMUAAYUU MYyNUKOBO20 KOM6ALiH08020 3605

npu HazHemamesnibHOM cnocobe: 1-2 — HazHeMaHue ceexe20 8030yXa 8eHMUIAMOPOM;

2-3 — 0suUXXeHUe cmpyu cgexe20 8030yxa 8 HaNOPHOM 8030yxonodarowem mpybonpogooe;

3-4 — ucmeyeHue cmpyu cgexez0 8030yxa U3 8bIXOOHO020 OMBEPCMUSA 8eHMUAUUOHHOU mpy6bl;
4-5 — HanopHoe 08UXeHUe CMpyU caexe20 8030yxd 8 Npu3aboliHOM npocmpaHcmae; 5 — cunogoe
obmekaHue cmpyel c8exe20 8030yxa N0BepXHOCMU 3a601 8bipabomku; 5-6 — 0suxeHue
MemaHo8030yWHbIX NOMOKO8 U aspo3osieli nbliu 8 onacHol 30He npu3aboliHo20 npocmpaHcmed;
6-7 — 08UXKeHUe UCX00AUWUX NOMOKO8 No 8bipabomke; 7-1 — 8bIX00 3az2pA3HEHHbIX NOMOKO8

3a npedesibl mynukogoli 8bipabomxu

HarHeTarTensHan
BEHTHNALMOHHEA TpyEa

BMN

V=4

WCHOAALMIA NOTOK U3
~ 7 npwaaboiiHoro npocTpaKcTEa

Puc. 2. PacnonoxeHue moyvek uamepeHus Ha MoOesiu Npu HaxoxoeHuu Kom6atiHa 8 npu3a6bolHoOM
npocmpatcmae: m. 1 — 3amepsl 00 8bIX00a U3 8eHMUIAYUOHHOU mpy6bl; m. 2 — m. 3 — 3amepel
8 npu3abolHOM npocmpaHcmee; m. 4 — 3amepel 8 Ha4asae 8eHMUNAYUOHHOU mpybbi
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3amepbl J4aBNEHUA 1 HAMopa Mpon3Bo-
ANNNCb CEPTUOULMPOBAHHBIM M3MepUTe-
nem anddepeHLymanbHOro 1 abconoTHOro
nasneHma MBIrO-2 cotpygHukammn OBICO.
Y106bl OLIEHNTb BIIMAIHKE 3aHATOCTM 060pY-
[OBaHMeM Npu3abonHOro NPOCTPaHCTBA Ha
napameTpbl BEHTUAALMM, BCE 3amMepbl NPo-
N3BOAMSINCD NPU OTCYTCTBIM Tam 060pyao-
BaHWISA, MPU HAXOXAEHUV MOAESIN YCTAaHOBKM
NOPOLKOBOro noxapotyweHusa YM250 n
MOAENN NPOX0OAYECKOro KombarHa nsbmpa-
TeNibHOro AencTBuA. [na nogaun Bosayxa
NPUMEHSANN BEHTUNATOP C U3MEHAOLWMMMNCA
a3POANHAMUYECKUMMN XAPAKTEPUCTUKAMMU.

B pesynbraTe sKCNepuMeHTaNbHbIX Ucce-
[AOBaHMI 6bINO YCTAHOBIEHO, YTO B BEHTU-
NAUMOHHOM BO3[YXOBOAE MNPV ABUKEHUU
CBEXEro BO3Ayxa OT T. 2 10 T. 3 Ha yuyacTKe
2-3 (em. puc. 1):

e 136bITOYHOEABIEHVEYMEHDLUIAETCS;

e CKOpOCMHOe O0desieHue CH/KAEeTCs;

e B Npu3aboiHOM MPOCTpaHCTBe 06-
pasyeTcA NoBblWEHHOE N36bITOUHOE
[aBneHne, BeNMYMHa KOTOPOro 3a-
BMCUT OT 06bema cBOGOLHOTO Mpo-
CTPaHCTBA OT TEXHONOMMYECKOro
obopynoBaHus;

e MPOM3BOANTENIBHOCTb U AaBfeHne
BEHTUIATOPA 3aBUCAT OT BEUYMHbI
M36bITOYHOrO [aBfeHWs BO3ayxa
B Mpu3aboNHOM MpPOCTPaHCTBe W
YMEHbLLAIOTCA MPU YBENNYEHUM 3TO-
ro AaBfieHus.

B pe3ynbTaTe 3KCNeprMEHTOB Obln cienaH
BaXHblIl BbIBOJ O TOM, UTO B BEHTUALMOH-
HOM BO3AyXOBOfE NPOVCXOAAT NOTEPYN He
mosnbKko u36bIMmo4yHO20, HO U OUHAMU-
yecKo2o daeneHus. V3 TeopeTnyeCKnX
NpeanochbIIOK MOXHO MPEANONIOXKNTb, UTO
n36bITOYHOE [aBfieHne pacxodyercsa Ha
NpeofosieHNe a3POANHAMNYECKOTO COMNpo-
TUB/IEHUA HAa KOHTAKTE C MOBEPXHOCTbIO BO3-
JyX0BOAa, d OUHAMUYecKoe yMeHbLLaeTCsl
13-3a BA3KOro (MONEKYNsApHOro) TpeHus
Typ6yneHTHOro Bo3ayxa. Takoe MOXeT 6biTb,
ec/v NAIOTHOCTb BO3AyXa Mpu ero nepeme-
LieHnK B Tpybe BHavyane yMeHbLLanoch, a
Ha nocriegHeM yuyacTke Tpy6bl NPOM30LWIo
YaCTUYHOE CKaTVE Vi MOBbILIEHME MAOTHOCTM
Bo3yxa. Ha puc. 3 BUAHO, 4To abContoTHble
3HaYeHUs 136bITOYHOrO AABMIEHUA NPY pa-
60Te O[JHOTO V1 TOTO XK BEHTUMATOPA 3aBUCAT
oT 060PYA0BaHUA, YCTAHOBIIEHHOIO B MpU-
3a60/HOM NPOCTPaHCTBE.

Hanbonblee faBneHve BeHTUNATOPY
Heo6X0ANMO CO3[aBaTb MPU HAXOXKAEHUN
B NPpn3aboHOM NPOCTPaHCTBE rabapuTHbIX
NPOX0oAYECKNX KOMbaliHOB. M36bITOYHOE
[aBfieHVie nepef BbIXOAOM 13 BEHTUAALN-
OHHOW TPYObl HE PABHO HYyN0. 3HaYeHne
€ro TaKoe e MOBbILWEHHOE, KaK U B Npu3a-
60iHOM NpocTpaHcTBe. Yem 60sbLie 06bem
Npr3aboNHOro MPOCTPaHCTBA 3aHAT 060py-
JOoBaHveM, Tem 6osblie Tam GopmMupyeTca
N36bITOUHOE iaBNeHre. BeHTMATop HarHe-
TaeT CBEXMI BO34yX B MONOCTb C MOBbILWIEH-
HbIM AJaBNEHNEM LLIAXTHOTO BO3AYXa.
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Puc. 3. [pagpuku usmeHeHuUs u3bbIMOYHO20 0asIeHUsA

8 8eHMUIAYUOHHOU mpy6e u 8 npu3aboliHOM npocmpaHcmee:

1, 2, 3 — coomsemcmaeHHO npu omcymcmauu 060py008aHus,

npu ycmaroske Y1250 u kombatiHa npu pabome geHmusnsamopa Ne3; 4,
5, 6 — coomeemcmeaeHHO npu omcymcmeauu 060py008aHus,

npu ycmaroske Y1250 u kombatiHa npu pabome geHmusnsamopa No4;

| — paccmosiHue om 8bIX00HO20 omeepcMus 8eHMUIAYUOHHOU mpy6bi

00 3a60s 8bipabomxu

A6cConioTHblE 3HaYeHNA OUHAMUYecK020
0daesieHUs B BEHTUNALNOHHON Tpybe npun
paboTe 0HOIO 1 TOTO e BEHTUAATOPa 3aBU-
CAT OT TUNa o6opynoBaHuUsA B Npr3abonHom
NPOCTPaHCTBE NPU NPOUYUX PaBHbIX YCJ0-
BUAX (puc. 4).

HaumeHblumne 3HauyeHnn e2o 6ydym npu
HaxoXJeHun B Npn3aboliHOM NpoCTpaHc-
TBE NPOX0OAUYECKOro KombarnHa. 3To nog-
TBEpPXAaeT TO, UTO KOMbaH oKa3sbiBaeT
BAUAHNE Ha NPOWN3BOAUTENBHOCTb BEHTU-
naTopa. loTepu AMHammnyecKkoro gaBneHus
B BEHTUNALUMOHHON Tpy6e B 3,36-3,6 pa3a
MeHbLLe NoTepb N36bITOYHOIO AaBEHUS.

Mocne ucteyeHns 13 BLIXOQHOTO OTBEP-
CTUA BEHTUNALMOHHOI TPY6bl CKOPOCTb
MOTOKa CBEXKEro BO3AyXa YMeHbLUaeTcs.
JanbHO6OMHOCTbL CTPYN 1 3bPeKTUBHOCTbL
[oCTaBKM TpebyeMoro pacxofa Bo3ayxa Ao
33601 3aBUCAT OT KMHETUYECKOW SHeprum
CTPyW Npw ncteveHun s Tpybsl. Ha puc. 5
npriBefieHbl 3aKOHOMEPHOCTN YMEHbLLEHNA
JuHamuy4ecKozo 0aejleHUs B CTpye CBe-
Xero Bo3fyxa 1 M36bITOYHOro JaBneHus B
cmcTeMe «Bo3ayxoBoa — npusaboiiHoe
NPOCTPaHCTBOY.

AHannTMyeckun notepu n3bbITOUHOro AaB-
JIeHUA B BEHTUNALMOHHOW Tpybe onpepens-
l0TCA MO M3BeCTHOW dopmyne:

h =RQ,,,Ma,

u36.mp

roe: R — aspopguHammnyeckoe conpoTuse-
Hue Tpy6onposoaa, H-c’/M% O, — pacxop
BO34yxa B Tpybonposoge, M3/c.

ABTOpPbI CYUMTAIOT, YTO MOTEPY AVHAMMYEC-
KOro [laBfieHns B BEHTUNALMOHHOW Tpybe
3aBUCAT OT ceaytoLwrx GakTopos:

hz). mp :f (p mp’. Qs2’. me’. dmp’. Va’. Ae) )
rae: p,,, — MIOTHOCTb BO3/lyXa B BO3[yXO-
Boge; 0, — ob6bemHbIl PacxoA BO3AyXa B
BO3AyxoBoge; L, — AnviHa BO3AyxoBOAa;
d,,,— AaMeTp BO3[lyXOBOA3; v, — KNHeMa-
TUYeCKNiA Ko3dbULMEHT BAZKOCTA BO3AYXa,
M2/c; A, — WepoXoBaTOCTb BHYTPEHHEN Nno-
BEPXHOCTY TPYObI, M.

ABTOpamu NpepsioxXeHo Mpu pacyete
KOHLEHTpauny MeTaHa yuuTbiBaTb Bpems
o6TeKaHUA CTpyeli CBeXero Bo3gyxa BCio
nnowagb 3a6os. KomnakTHaa cTpys cBexe-
ro Bo3gyxa nadaem Ha nperpagy 3a6os c
onpeaenéHHon CKOPOCTblo N 06BEMHBIM
pacxogom. B cooTBeTcTBMM C dr3nYecKnmm
3aKOHaMU HayasibHasA CKOPOCTb 06TeKaHUA
3a60A paBHa CKOPOCTW NpW NageHuu, a
3aTemM yMeHbluaeTcs obpaTHO nponopumo-
HaJIbHO YBENMUYEeHMIo Niowaan obTekaHus.
KoHueHTpaLumsa meTaHa B BO3ZyXe 3aBUCUT
OT CKOPOCTU 1 BpeMeHU t ob6TekaHus. KoH-
LeHTpauma meTtaHa C B 3a60e C yueTom Bpe-
MeHU o6TeKaHUs 3a60A onpeaensaeTca no
bopmynam:

s
roe: R — npuvBefeHHbIli paauyc niouya-
[V NomMepeyHoro ceyeHus BbipaboTku, M;
V,— cpefHAA ckopoCTb BO3Ayxa Npu 06-
TeKaHuK 3a608; i — UHTEHCUBHOCTb Bblae-
NeHna MeTaHa B 3a60e BblpaboTKU, M3/MUH;
0, — 0b6bemHbIi pacxof CBeXero Bo3ayxa
y 3a6os, M3/c.

O6beMmHbIV pacxon Bo3ayxa Ans pasbas-
NeHVs MeTaHa, BblgenstoLlerocs B 3aboe, ¢
y4YeToM BpemMeHr 06TeKaHUA paBeH:

iR
C(R*+d})
rae: d, — AvMameTp BbIXOAHOrO OTBEPCTUA
BEHTUNALMOHHOW TPYObI, M.

OpHoW 13 3afjay BEHTUNALMU ABNSAETCA
CHWXeHWe 3anblieHHOCTH Bo3ayxa. [na
3TOrO HYXKHO 3HaTb, CKOSIbKO MbifN Bbl-
Jensetcs BO Bpems paboTbl KOMbalHa.
CpaBHUTb NblIe06Pa3yoLLyH0 CNOCOBHOCTD
PasfiMyHbIX TUMNOB KOMBAMHOB MOXHO MO
MX MoKasaTento nbineobpasyiolein cno-
cobHocTu. Mpun dpesepoBaHMmM MaccuBa
nnacta noj pesuamu, 3aKpenneHHbIMU
Ha KOpOHKax KoMbaliHa, 06pa3ytoTcs TOH-
Kopa3gpobneHHble Gppakunm yrolbHOro
BeLLeCTBa, KOTOPble OTHOCATCA K KNaccy
Wwbiba pasmepom o 6 MM. M3 HKX Hanbo-
nee TOHKOANCMNEPCHbIE YrONbHbIE YaCTULLb
ob6pa3syloT aspo3onb. HekoTopas macca
NbINEBbIX YacTUL OCaXxpaeTca Ha obopy-
[OBaHUM, KOTOPOE MOXET HarpeBaTbCs BO
Bpems paboTbl. HaMu ycTaHOBNEHO, UTO
o6vem nbinu, o6pasyrwelica npu pabo-
Te KOM6alHa, 3aBUCUT OT XapPaKTePUCTUKN
ero pabouyero opraHa u cxembl 06paboTkm
nnacta. IHTerpanbHblii MoKasaTtesnb nbine-
06pa3oBaHNA NPUMEHAEMbIX KOMOAHOB
onpepenseTca no dopmyne:

0, =3,24-d,-R-

E= m'N-nK‘lK~Dq], MZ/MUH,
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npwaaboinoe NPOCTPARCTED

roe: m — Yucno pesuoB B IMHUM pa3pyLue-
Husa; N — obliee yMcNo NIMHUIA pe3aHuns B
KOPOHKe; /1, — 4MCNI0 060POTOB KOPOHKM,
1/mMuH; [ — pnvHa 3arnybneHHON yacTtu
KOPOHKN, M; D, — cpeaHui AnameTp Ko-
POHKM, M.

YT06b1 pa36aBMTb a3P030JIbHYIO KOHLIEHT-
pauuio Nbiny B BO3ayxe 10 6e3onacHoii mac-
COBOW KOHLEHTpaLuu, HeobxomMo nopa-
BaTb [10 326051 06bEMHbIV pPacxof Bo3ayxXa:

kb, E
s 7@
rae: k,— KO3QOUUMEHT CHVKEHNA MacCOBO
KOHLIEHTpaLv TOHKOANCMEPCHOW YrofbHOM
MbII B LUAXTHOW aTMocdepe, 3aBUCALLNIA OT
NMpVIMeHsAeMbIX BCTIOMOTaTesIbHbIX COCO60B
(Mpm oTcyTcTBUM cnocobos k, = 1); bya_
YOENbHbIN BbIXOA TOHKOANCMEPCHON Mbln
npw pabote KombaliHa ¢ obpabaTtbiBaemoin
MOBEPXHOCTU NyacTa CocTaBnsAeT, Mr/m?;
C,. — pernameHTMpoBaHHas (6e3onacHas)
MacCoBas KOHLIEHTpaLsA TOHKOANUCNEPCHON
Nbifv B BO3AyXe, Mr/m3,

Mpu MexaHNYeCKOM pe3aHnn Yris Kom-
6aiHom obpa3ytowanaca nbinb Ha 90% co-
CTOUT 13 YaCcTULl Pa3MEPOM MeHee 75 MKM,
U3 HUX TOHKOAUCMEPCHAs Mbllb Pa3MEPOM
0o 10 mkm coctasnset 11 %.

[na cCHUXKeHNA prcKa BOCTIAMEHEHUS U
B3pbIBa MblfY Ha KOHTAKTe C HarpeBawLwwy-
MUCS NOBEPXHOCTAMI HEOOXOAVMO YAANUTD
BO3YLUHbIM NMOTOKOM Hauboree B3pbIBOO-
nacHble GpaKuUmm yronbHom nbiiu. B pesynb-
TaTe TEPMOXVMUYECKMX PAcUYeTOB Bblaens-
€MOW SHeprun Npv OKUCIEHNN Pa3NINYHbIX
bpakuui NbiIv aBTOpaMmn YCTaHOBIEHO,
YTO TaKUMM Hambosiee B3PbIBOOMACHBIMM
ABNATCA TOHKOAWUCMEPCHbIE MbUINHKM
pasmepom Ao 5-10 MKm. PacueTbl nokasa-
K, 4TO AN yaaneHus Gpakumin 4o 10 MKm
Ha paccTosaHue 20 M oT 3abosA HeobxoarMma
CKopoCTb noToka 0,72 M/c, a Ha paccToAHNe
40m — 1,43 m/c.

CKOpPOCTb MCXOAALLEro MOTOKa OT 3a60s
Heob6xoauMmo onpeaensTb C YY4ETOM cTec-
HEHUS XMBOro NMPOCTPAHCTBa BbIPaboTKM
obopyaoBaHuem no Gopmyne
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Soégp — nyowaab ceyeHns KombaliHa B npu-
3aboiiHOM npocTpaHcTee, M4 ¥ — ckopocTb
noTokKa A/1a yaaneHua noinu, m/c.

B pe3synbraTe aHanUTNYeCKMX nccneno-
BaHWUIN YCTAHOBJIEHO, YTO HMXHME KOHLIEH-
TPauUWOHHbIe NpeAenbl BOCMIaMeHAeMOoC-
TV 1 B3PbIBa€MOCTU METAaHOBO3AYLWHOMN
CMecu 3aBUCAT OT ee nnoTHocTu. Mpwu
HOpPMasibHbIX aTMOCHEPHbIX YCTOBUAX 3TN
KOHUEHTpaLUWOoHHble Npefenbl COCTaBnA-
10T COOTBETCTBEHHO 3 1 5% MmeTaHa. lNpun
M3MEHEHUMN NIOTHOCTM O06BbEMHAA KOH-
LeHTpauusa He N3MeHAeTCA, a MonApHas
KOHUEHTpaumna yBennympaeTca npsamo
NPOMNOPLMOHANIBHO MIOTHOCTY, UK Ha-
pomeTpuyeckomy faBneHuto. Torga He-
onacHaf KOHLUeHTpauua cMecu moxem
cmame ondacHou.

B cooTtBeTCTBUM C PM3MYECKMU 3aKOHa-
MW MIOTHOCTb METAaHOBO3JYLHOW CMecu
yBenmymBaeTcs Npu o6TeKaHUU Harpe-
TbIX NOBepxHoOCTen. B meTaHOBO3aYyWHOM
cMecr 06pasyeTcs NOrpaHUNYHbIN CNoW, B
KOTOPOM 13-3a a3pOoAMHaMNYeCKoro co-
NPOTUBNEHNA YMEHbLUAETCA CKOPOCTb B
2-2,5 pa3a no cpaBHEHUIO CO CKOPOCTbIO
OCHOBHOro notoka. COOTBETCTBEHHO B
3TOM C/l0€e yBeNnYMBaeTCa NIOTHOCTb U
NOBbIWAETCA MONAPHAA KOHUeHTpauusa
MeTaHa. B cBA3M ¢ 3Tum B npusaboinHom
NpocTpaHCTBe Hanbonee 6e3onacHas 06b-
eMHasA KOHLeHTpaLa MeTaHa — He Bbllle
1-1,5%.

NcxopAawmnm noToK MeTaHOBO3AYLWHOMN
CMecy OT Npu3aboHOro NPOCTPAHCTBA 3a
npegernbl BbIpaboTKM NepemMeLlaeTcs 3a cYeT
MOBBILLEHHOTO M36bITOYHOTO AABNEHNSA BO3-
ZyXa, KoTopoe obpa3syeTcs B Npur3aboiHOM
npocTpaHcTee. MoTepn M36bITOYHOTO AaB-
NEHWA B UCXOAALLEM NMOTOKE NPU ABUKEHUN
Mo BblPaboTKe ONpPeaenATCs No N3BECTHON
dopmyne:

H L 2
5 0,

3

soIp =a-
roe: oo — KoadpduruMeHT TpeHns Bo3ayxa
O CTeHKM BblpaboTku; P, — nepumeTp Bbi-
paboTku; L — pgnvHa BblpaboTKM OT npu-
3a60iHOro NPOCTPaHCTBa; S, — nyowasap

Puc. 5. [pagpuku usmeHeHUs OUHAMUYECKO20

(1, 3) u u3bbiIMoyHo20 0assieHus (2, 4)

8 8eHMUJIAYUOHHOU mpyb6e u 8 npu3aboliiHom
npocmpaHcmee npu pabome npoxodyecKozo
kombalHa: 1, 2 — npu pabome seHmunamopa Ne3;
3, 4 - npu pabome geHmusnamopa N°4

nonepeyHoro cevyeHnA Bblpa6OTKVI B CBETY;
O — ob6beMHBIN pacxol Bo3ayxa, NojaBa-
eMblli BEHTUJIATOPOM B NpuU3aboliHoe npo-
CTPaHCTBO.

3mu nomepu 0aeneHua Heo6xodumo
y4umsieame npu 6onbwiux 3HAYeHUAX
pacxoda eo3dyxa u 0J1UHbI MyNnuKoeoli
8bipabomku.

I'Inou4a;|b nonepeyHoOro cevyeHmna npu-
3a60MHOro0 NPOCTPAHCTBA YaCTUYHO 3a-
HATa KomballHOM. [1o3ToMy 3TO ceyeHune
MeHblle ceyeHunA Bblpa60TKl/I 3a npusa-
60MHbIM NpocTpaHcTBOM. [pu nepexope
8030yWHO20 NnomMokKa 13 npr3aborHoro
NMPOCTPAHCTBa B OCTAJIbHYIO YaCTb Bblpa-
60TKN B COOTBETCTBUU C d)VI3I/IHeCKVIMI/I 3a-
koHamu len-Jlioccaka n bonna-MapunotTa
npu n3oTepMmmnyeCckom CoOCToAHNN Nponc-
XO4UT yMeHbLEeHe NOJIHOIro faBneHnA. B
npusaboliHom npocmpaHcmee nomepu
u36bImoyHo20 0assieHuA 8 8030yxe Oy-
oym 6onbwe, yem 6 ebipabomke, u on-
pedenaromcsa no Gopmyrne:
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roe: Loéap — ONMHa KoMballHa B npur3aboi-
HOM NPOCTPAHCTBE, M; / — paccTosiHNe oT
BEHTUMALMOHHON Tpy6bl A0 33601, M.

CymMmMapHoe nosiHoe AaBfieHne BEeHTUNA-
TOpa Ans NepeMeLLeHs CBEXEro Bo3ayxa u
a3pOora3onbifieBbIX MOTOKOB B CUCTEME BEH-
TUNALUU TYNUKOBOW BbIPabOTKUN paBHO:

hB = hd.mp + hux&,mp
roe: h,.. p! h, np — COOTBETCTBEHHO MO-
Tepu u3BbIMOYHO20 U OUHAMUYECKO20
daeJsieHUs B BO3QyXOBOJE; h,,, — notepu
M36bITOYHOTrO JABNEHNA B BbIpaboTKe; h,,
— noTepw 136bITOYHOTO JABNEHMA B NPU-
3a601HOM NPOCTPaHCTBeE.

Cyy4eToM BbILLEUN3TTIOKEHHOTO, MOXKHO CYM-
TaTb, YTO YUTEHbI BCE 3MEHEHA CKOPOCTY,
ZaBNEHUA Y NIOTHOCTA B CUCTEME BEHTUNSA-
Lyu. BoibpaHHbI TUN BEHTURATOPa obecne-
YnT HaAEeXXHOe NoJJePKaHne B3pblBO6E30-
NacHbIX KOHLEHTPaLUMI METAHOBO3AYLIHON
1 NbINEBO3AYLIHON CMecy B NPU3aboiiHOM
NPOCTPaHCTBeE.

+h,, +h,,naMa,

6bIp



BbiBoAbI

PacyeTbl napameTpoB BeHTUNALUN HEOO-
XOAVMO BbIMOJHATL C yYeTOM NepemeLleHns
Maccbl BO3Jyxa, UCMOJIb3yA 3aKOH COXpa-
HEeHMA Maccbl, a He ypaBHeHue bepHynnu,
KOTOpOe ABAETCA YaCTHbIM CJly4aeM 3TOro
3aKOHa AJ151 HECXKMMAEeMOW XXNAKOCTW. B BeH-
TUNALUOHHOM BO3JYyXOBOAE NPOUCXOAAT
nomepu u366Imo4H020 U QUHAMUYECKO020

Mpy NPOEKTUPOBaHNM CUCTEMbI BEHTUNA-
LW NPU HarHeTaTesIbHOM Crnocobe Heobxo-
AVIMO PaccUMTLIBATL BCE MPOLIECCH], KOmopble
Npoucxo0Am C BO3[lyXOM N METaHOTbINEBO3-
BYLLHOW CMeCbO 10 Bblaum UCXOAALLEro MoTo-
Ka 3a npefenbl BblpaboTku. Cuctema BeHTUNA-
LMW AOMKHA BKITIOYATb COCTaB KOMMOHEHTOB:
BEHTUNATOP MECTHOTO NPOBETPUBaHUS, YCT-
poWiCTBa PEryNnMpoBaHus, BEHTUALIMOHHbIE

BO34yXOBOAbI, 346011 BbIpaboTKy, Npr3aboi-
HOe NMPOCTPaHCTBO BbIPaboTKY 1 OCTaNbHas
yacTb BblPaboTKY [0 ee YCTbA.

dasesneHus. B nprn3aboiiHoM npocTpaHcTBe
YBEIMUMBAIOTCA NNIOTHOCTb BO3AYyXa W M30bl-
TOYHOE AaB/eHue.

OAO «CY3K-Kysb6acc» cospaer
COOGCTBEHHbIN NapK
NoABeCHbIX JIOKOMOTNBOB

Ha npeanpuatua OAO «CY3K-Kysbacc» B pamKax UHBECTULMOHHONO NpOeKTa NocTynaioT
25 puseneBo3oB ¢dupm becker (TepmaHus) u Ferrit (Yexun). Obwan ctonmocTb 060pyaoBaHNA
cocTaBnfet 467 MiH py6.

MprobpeTeHne Takoro 60bLIOFO KONNYECTBA HOBbIX MOLLHbIX ANU3€N1eB030B, MPYMEHAEMbIX
B KauecTBe 3pdeKTUBHOro 1 6e30MnacHoro TAroBOro yCTponcTaa Npu TPaHCMOPTUPOBKe MaTe-
puanos v nepeBo3Ke Ntofei Ha MOHOPENbCOBbIX MOABECHbIX AOPOraX, CBA3aHO C MOCTENEHHBIM
YXOLOM KOMMaHUW OT YCNyr CTOPOHHUX OpraHM3aumii U co3gaHrem cobCcTBeHHOro napka noa-
BECHbIX JIOKOMOTMBOB.

[Jesatb nokomotnsos KPCS-148, KPCS-96 dupmbl becker nonyyatot waxtbl «MmeHn 7 Hoabps»,
«MmeHn A.[l. Py6aHa» (6. waxTta «KpacHosapcKasny), «IMonbicaeBckas» n «<Komcomoneuy. Mo natb
nokomotneoB DLZ110F ¢dupmbl Ferrit npegHasHaueHbl Ans WwWaxToynpasneHun «TanamHckoe-
3anagHoe» 1 «KoTMHCKoe».

Lectb gnseneso3os — Tpu prpmbl becker n Tpn dupmbl Ferrit— noctynatot Ha npegnpuATre
«CneyHanagka» 4nA TPaHCNOPTUPOBKM CEKLNIA MEXaHN3UPOBAHHOM Kpenwu 1 ApYrnx TAXenosec-
HbIX rPY30B B NepUOJ BeAeHNA MOHTaXKHO-AEMOHTaXHbIX PaboT Ha waxTax. B OO0 «CneyHanag-
Ka» y»e NniaHOMepHO LienieHanpasneHHO BefleTCA NPON3BOACTBO 31IEMEHTOB MOHOPENbCOBBIX
JOPOT ANA HYXKA WaxXT KOMMaHUM — B rof, 34ech BblnyckaeTca 4o 60 KM MOHOPEeSIbCOBO 6anKu.
Co3pfaH uex Ans KanuTanbHOro peMOHTa UCMONb3yeMblX TOKOMOTUBOB.

B uenom, nporpamma cozgaHusa co6CTBEHHOrO AM3e/1eBO3HOIO NapKa NO3BOMUT KOMMAHUN
CHM3UTbL ceb6eCcToMMOCTb 3TOro BrAa paboT, NOBLICUTbL KAaYeCTBO OOCNYXMBaHUSA, ypOBEHb be-
30MaCHOCTM Y 3HaUMTENIbHO 06MIErYNTb TPYA FOPHAKOB.

B 000 «YuTayronb» Hayan paéorty
HOBbIN 3KcKaBaTop Komatsu PC-1250

16 aHBapn 2013 . B OO0 «YuTayronb» BBeAeH B paboTy HOBbI 3KckaBaTop Komatsu PC-1250.
Yepes yac nocnie MOHTaXa 3KCKaBaToOp Hauan oTrpy3Ky Yris B yrofibHOM 3a6oe.

MpaBo 3arpy3uTtb NepBbIii KOBLU Oblfo NpefocTaBieHo 6puraampy skckaBaTopa Cepreto Ky-
HuLKoMy. Bpuraga BbICOKO oLieHMIa BO3MOXHOCTI HOBOIO SKCKaBaTopa. JIerkocTb ynpaBneHus,
KOMbOPT, OTINYHBIN 0630p 1 NapaMeTpbl MaLLKHbI MO3BONAOT 06ecneunBaTb BbICOKY b dek-
TUBHOCTb PaboTbl C MaKCUManbHbIM KOMPOPTOM AN FOPHAKOB.

Komatsu PC1250 — coBpeMeHHbI rmapaBanyecknin 3KkCKaBaTop C BMECTMMOCTbIO KOBLUA
3,4-5,2 ky6. M. Ero oTnnyatoT camoe BbICOKOE B CBOEM Klacce yCume pe3aHunto rpyHTa KOBLLIOM
1 HarnopHoe ycunume pyKoaTU, Camas BblCOKasa BMECTVMOCTb KOBLLA B CBOeM Kiacce (6,7 Kyb. m),
BbICOKanA rmapaBnnyeckasi MOLWHOCTb U HU3Koe noTpebrieHne Tonnmea. Beog skckaBaTopa PC-
1250 no3BoONWT BbIBECTU U3 PabOThI yXKe B TPETbeM KBapTane Tpy CTapbix 3KckaBaTopa JKI-5A
(BMeCTMMOCTb KOBLUA 5 Ky6. M) .

BE3OMNMACHOCTb

PacueT pacxofa Bo3ayxa AfiA CHUXKEHUA
KOHLEHTPaUUy MeTaHa U 3amnblfieHHOCTH
BO3/Ayxa HEO6XOAMMO MPOU3BOAUTD C yue-
TOM BpemeHUn obTekaHus 3ab60s, BbIHOCA
Havbonee B3pbIBOOMACHbIX GpPaKLMIA Yrosb-
HOW MbIfK 33 Npefesbl PacrnoNoXeHUs Ha-
rpesatoLerocs 060pyaoBaHs, CHUXeHUs
OMaCcHOCTV BOCI/IaMEHEHUA 113-3a MOBbILLe-
HUA MOJSIAPHON KOHLIEHTPaLUMM MeTaHa npu
06TeKaHNN HarPEeBAKLLMXCA YaCTeNn.

BEHTUAATOP MECTHOTO NMPOBETPUBAHUSA He-
06X0AVMO NPUHVIMATB MO CYMMApPHbIM NOTEPAM
BO BCEX KOMMOHEHTaX CUCTEMbl BEHTUNALMN.

CY3K

CUBUPCKAS YIONTbHASA
SHEPTETUHECKASI KOMNAHWSA
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TexHonorum co3faHnA B MeTaHOYroNIbHOM nacTe
30H NOBbILEHHON APeHUpYIoLL el CnoCOOHOCTH:
KaK NOBbICUTb CKBaXXWHHbIE 1e6UTbI YroIbHOro MeTaHa

Bo mHomx ctpanax mypa (CLLIA, Kanaga, Mhams, Ku-
Tak M Ap.) Ha4aTa MacLITABHAS NPOMbILLEHHAS AO6bI-
4O METAHQ YrosibHbIX MECTOPOXAEHMH, M3MEPSEMast
MuAnMapaammn Kybndeckux metpos erog. [pu stom
OCHOBHbIM METOAIOM M3B/IEYEHMS YrOSIbHOrO METAHA
(YM) sBnsetcs ruppasnmyecknit paspbie yroasHoro
T10CTA Yepe3 BEPTMKAIbHbIE CKBAXKMHbI. AHANOTMYHbIE
pabortsl 8 Hauane 2000-xrr. 6bum Hayars B Poccum B
Kys6acce, 4ro nossonnno OAO «lasnpom» nepesn
K HOPMATHBHO-IOPMAUHECKOMY OBOCHOBAHMIO HOBOM
MeTaHoyrosbHoM nogoTpacin. B pamkax Hacrosiwer
cTatey ewe pas |, 2 genaercs nonbiTka NpeanoXmTs
MHXEHEPHbIE TEXHUYECKME PeLUEHMS (MPUMEHSEMble
PpaHee npy noa3eMHOM rasmdukaumm yres) no cosaa-
HMIO B METQHOYTOSIBHOM MIACTe MCKYCCTBEHHBIX KOJI-
JIEKTOPOB MOBbILLEHHOM [PEHNPYIOLLEN COCOBHOCTA.
310 nossonuT obecnieurts fo6bivy YM He konmuectsom
nPob6ypPEHHbIX CKBAXMH, @ MHOTOKPATHbIM YBENYEHM~
€M ero febuTa U3 KAKAOM CKBAXMHBI.

Knioyesoie cnoea: yzoseHbili memar (YM), 30Hbl!
nosbiweHHoU dpeHupytoweli cnocobHocmu, nogep-
XHOCMb (pUILMPAYUU, PO3XKU2 Y20/IbHO20 Ndcmd,
2udpasudecKuli paspble MEMAHOY20/1bHO20 NJ1IACMA, NHEBMOo2UOpas-
Jludeckoe 8030elicmaue Ha Weslb 2udpopaspwbIea, 02Hesas NPopabomxa
6ypo8bIX KAHAI08 8 MeMAHOY20/1bHOM nacme.

KoHmakmHasa uHgpopmayus — e-mail: E. Kraynin@promgaz. ru

Mpobnema Ao6bIYM MeTaHa, COPOMPOBAHHOTO KAMEHHOYFOMbHbIM
MAacToM, MOXeT ObITb YCMELIHO PeLLleHa TONTbKO NMPU CO34aHUN B HEM
NCKYCCTBEHHbIX 30H (KONEeKTOpPOB) MOBbIWEHHOWN ApeHupyloLen
crnocobHocTw. Mpy 3TOM onpefensolee 3HaUEHVE UMEIOT, Mpexae
BCEro, ABa NapameTpa rmapOAVHaMUKN ABVKEHWA METaHa B Yrosb-
HOM M/1acTe: ra30NPOHNLIAEMOCTb YrONIbHOTO NacTa 1 NOBEPXHOCTb
dunbTpaumn dnionpa (B Hawem cyyae MeTaHa).

YmeTb BO3[e/CTBOBATb Ha BENUUKHY 06OVX STVX NapaMeTPOB — 3TO
3HAUUT COAENCTBOBATb MHTEHCMBHOMY W3B/IEUYEHUIO YrONbHOTO MeTaHal

KPEMHWH
E¢um Bynbdposuu
[naBHbIN Hay4YHbIN COTPYAHNK
HTL| «OcBoeHme HeTpaaNLMOHHbIX
pecypcoB yrneBofaopofoB»
OAO «Ta3npom npomras»

CornacHo 3TOMy Bblpa)eHMIo TOSIbKO MpW 3Ha-
YyeHuu KoadpduureHTa razonpoHuaemocty K>>0
BINAHME OCTasIbHbIX NMApPamMeTPOB MOXeET ObITb
owyTrmo. MNosTomy ana rnybuH 3aneraHva meTa-
HoyronbHoro nnacrta ot 500 go 1000 m, rge rason-
POHMLLAEMOCTb HNUYTOXHO Mana, Ba>KHbl CNOcobbl
pa3ynpoyHeHs YroibHOro nnacTa.

PaccMoTprmM HeCcKonbKo BapuaHTOB TaKoro BO3-
nencTeus.

1. Co30aHue 8 npu3aboliHoli 30He omOesibHoli
8epmuKasibHol CK8aXXUHbI pazeumoli nosepx-
HOoCcmu punempayuu.

Peanusaumio npegnaraemomn TexHONOrMN pac-
CMOTPUM Ha NpYMepe MeTaHOYroNbHOro niacTa
B Kysbacce. MeTaHOeMKOCTb nnacta gocturaet
30-40ky6.m CH, Ha 1 T yrna. CopbupoBaHHbiit
YrofnbHbIM MIACTOM MeTaH C TPYAOM M3BeKaeTcs,
TaK KaK CBA3aH C YrofibHOW MaTpuLen MPOYHbIMA
bU3MKo-XMMYecknmmn ceasamu. Heobxogumel
NCKYCCTBEHHO CO3A4aHHble APeHbl ANA MUrpaumm
yronbHoro meTtaHa. Kak npaBuno, ania 3Toro nprime-
HAIOT rMAPaBANYECKUNIA Pa3pbiB YrofbHOMO MacTa, KOTOPbIN COAENCTBY-
eT rmgpopacyNieHeHuNIo YrofbHOro NiacTa n fecopbummn MeTaHa.

Co3aHne NCKYCCTBEHHBIX APEHUPYIOLLNX MOBEPXHOCTEN B METaHO-
YronbHOM NacTe JOCTUrAaeTCA CKUraHMEM YrofIbHOrO NacTa Ha 3aboe
PO3XMrOBOI CKBaXMHbI, B PE3yNbTaTe KOTOPOTO B YrOfIbHOM MylacTe 06-
pasyeTcsa BCKpbiTas NMoBepPXHOCTb AnsA GUIbTPaLMmM YronbHOro MeTaHa.

TexHonorMyecknn pernameHT ocyLeCTBAAIOT B CiefyloLien nocne-
foaTtenbHOCTU. BypuTtca BepTrKanbHaa CKBaXKUHa, NPy 3TOM yrosib-
HbI NACT BCKPbIBAETCA HA BCIO €ro MOLWHOCTL (puc. 1). Ha 3a6oi pos-
XKMroBOW CKBAXKWHBI (1 — 06CcafiKa) CnycKatloT XMUYECKMe peareHTbl Ha
OCHOBe CenuTpbI (M160 KaKune-To Apyrie BOCNIaMeHUTeNN), Kotopble B
MOTOKe HarHeTaemMoro BO3[lyXa BOCMIaMeHAIOT YrofbHYto MOBEPXHOCTb
2. Bo3moXxeH 1 gpyroi 6onee NpoCToii BapuUaHT po3xura yrofibHOM
NMOBEPXHOCTY B OrPaHNYeHHOM NOTOKe BO3AyXa (OKMcnnTens).

CornacHo sKcneprMeHTanbHbIM AaHHbIM, MOTyYeHHbIM Ha KAMEHHO-

MepcneKkTnBbl BANAHKA Ha 0eOUT MeTaHa U3 BEPTU-
KasbHOW CKBaXKVHbI OTUETNIMBO NPOCNIEXMBAIOTCA NPU
aHam3e OCHOBHOIO YPaBHEHVS MAPOAMHAMUKUL
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c
rae g, — nebuT dionaa Npy HarHeTaHUM UM N3Bne-
ueHn, cM/c; K— KoadpduumeHT rasonpoHmLaemoc-

1

yronbHbix nnactax [lonb6acca n Kysbacca, camo-

l BOCNNaMeHeHne yrna Ha 3aboe BEPTUKaJbHbIX

CKBaXKMH JOCTWranochb TONbKO NPY YAeNbHOM
pacxoge Bo3ayxa He Bbiwe 30-50 m3/u-M2. Mpm
60ree BbICOKMX YAENbHbIX pacxofax Bo3gyxa
ManooKUCIUTENIbHOE ero pearnpoBaHne C yr-
NeM He NPUBOAWIIO K pa3orpeBy Ao Temnepa-
Typbl BocrnameHeHus (320-340€C), Tak Kak 6bin
BbICOK KOHBEKTVBHbIN YHOC BblAenAtoLerocs

™, Japcy; [ — pnvHa BCKpbITOro 3a60s CKBaXuHbI,
C™; L — BA3KOCTb drtonaa, cl; r, — papnyc ckeaxn-
Hbl, M; R, — paaunyc KoHTypa nuTaHua, M; P, — nas-
neHwvie GNIoNAA B CKBaXKMHE, KI/cMm%; P2 — [aBneHne
Ha KOHTYpe 06/1aCTVN NUTaHWS, Kr/Cm?.

! KpetiHuH E. B. BosamoxHa nv peHTabenbHas go-
6bl4a MeTaHa YrofibHbIX MeCcTopoxaeHuii? // Yronb. —
2005. — N26. — C. 39-42.

2 KpetiHuH E. B. [lerasannm yronibHbIX NiacTos: HyX-
Hbl HOBblE TexHMYecKmne peleHns // Yronb. — 2010. —
Ne4, — C. 45-47.

tenna (C+0,—C0O,+394 k[x/monb). imeHHo
MO3TOMY B PO3>K1rOBOI CKBaXMHE XenaTeflbHO
BCKPbIBaTb YroJfibHbIM NAACT Ha BCIO €ro MOLL-
HOCTb, @ KONMYECTBO HarHeTaemMoro Bo3gyxa
orpaHuumeatb pacxogom 30-50 m3/u Ha 1 m?
BCKPbITOW YroNbHOWM MOBEPXHOCTU.

Puc. 1. 3a600 8epmuKanbHOU CKBAXUHbI

Mpu 3ToM daKT BocnnameHeHUa yrns dGuk-
CUPYIOT MO NOBbILIEHWNIO AABNEHNS HAarHeTa-
HWA BO3LyXa NPY NMOCTOSHHOM €ro pacxoge
(puc. 2). Y4acToK KpuBOI 2 CBUAETENbCTBYET
0 Hayane BOCM/IAMEHEHUS YrofbHOW Mo-
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BEPXHOCTU BCKPBLITOTO 3a60A PO3XKMTOBOW CKBaXKMHbI, MOC/E 3TOro
MO>HO NOBbIWaTb pacxoa okucnutensa. [lanee, no mepe pacwmpe-
HVA 30HbI COXXEHHOTO YA, AaBneHne nagaeT (yyacTok 3), pacxon
BO3[lyxa YBENMUYMBAIOT 1 BbIXKWraloT Yrosb, CO34aBas BOKPYr CKBa-
XVHbI Pa3BUTYIO MOBEPXHOCTb. YeM MeHbLUle MOLHOCTb YrofibHOro
nnacTa u 6onblue opraHMYeckas 4acTb yrns, Tem 6onblue cneayet
nofaeaTb B CKBaXKMHY BO3[yxXa, a CNnefoBaTeNbHO, COKWratb yrnsa.

Cnepytolan cTagua TeXHONOMMYeCKOro pernameHTa COOTBETCTBYeT
TYLIEHWIO BOCMIAMEHEHHOW YrofibHOM MOBEPXHOCTM 1 aKTUBHOMY Tpe-
LWMHOO6pa3oBaHMIo B NPK3aboNHON 30He YroNbHOro nnacTa (puc. 3).
BmecTo Bo3fyxa B CKBaXKMHY HaUMHAIOT HarHeTaTb ra30006pasHbIi a30T.
[aBneHue a3oTa (NpW NOCTOAHHOM €ro Pacxofe) MOCTerNeHHO CHUXKAeTCA
(y4acTkmn KpuBOWA T 11 2) 1, B KOHLIE KOHLIOB, CTabunmsmpyeTca (yuyacTok
KprBon 3). Bo3MoxHO nogTonneHune n TyweHme BOCniaMmeHeHHON no-
BEPXHOCTU M MPUTOYHbIMY NOA3EMHBIMY BOAAMMU.

B pe3ynbTate TylleHMs 1 oxNlaXKAeHUs TePMUYECKM 06paboTaHHON
yronbHol noBepxHocTty oT 1000-1100 go 20-40eC o6pa3ytoTcs nokab-
Hble MaKpOTpPELLVHbI BryOb YyronbHOro nnacTta. Kpome Toro TylweHme
BOCMN/IaMeHEHHOWN NPK3aboHO 30HbI YrOfbHOrO MNiacTa MMeeT Cy-
LLIeCTBEHHOE IKOMOMMYECKOe 3HaUeHMe, Tak Kak NpeKpallaeTcs obpa-
30BaHWe NPOJYKTOB TEPMUYECKOTO Pa3fioXKeHus yrns (peHonbl n gp.
BpefHble KOMMOHeHTbI). Mpr3aboiiHas 30Ha PO3XKNrOBON CKBaXXMWHbI
npeBpaLlaeTcs B SKONOrMYeCKM YACTYIO 30HY.

JpeHunpytoLwasn cnocobHOCTb 06paboTaHHOW MO TaKo TEXHONOrUK
CKBaXXVHbI PE3KO BO3pacTaeT 1 Aeb6UT MeTaHa U3 Hee MHOTOKPaTHO
yBenuumsaeTca. KonnyectBeHHoOe Bo3pacTaHme ApeHupytoLen cno-
CO6HOCTV NPK3abOHON 30HbI 3TON CKBaXXUHbI GUKCUPYIOT SKCNepu-
MEHTaNbHO MO ee NPUEMUCTOCTM AO PO3XKUra YrobHOro MnnacTa, a
TaKxXe nocne TepMmyeckon o06paboTKM 1 OXNaxKAeHUA.

PaccmoTpeHHbI TEXHONOTMYECKNiA pernameHT CO3AaHunA B Yrofb-
HOM MnacTe 30H MOBbILEHHON ApeHupytoLlei cnocobHocTn byaeT
NPUMEHUM W ANIA APYrX YTNeBOAOPOAHbIX MECTOPOXAEHWIA. Tak, Ha
3a1eXKax BbICOKOBA3KUX (TAXKENbIX) HedTEN NPUHLUMNMANBHO BaXKHO
CO3[aBaTb 30Hbl APEHNPOBAHNA BOKPYT JOObIUHBIX CKBaXKMH.

Bbinyckaemblie OO0 «TK BOPELl» (MockBa) nepefBuxHble BO3AyLU-
Hbleé KOMNPECCOopPbl BbICOKOTO AaBNEHNA N MeMOpPaHHble reHepaTopbl
a307a (95-99% N,) 6yayT UCnonb3oBaHbl B AaHHOW TeXHOMOHN.

[pennaraemoe TexHMYeCKoe pelleHne NnaHnpyeTca peann3osatb
ANA Aerasauym yrofibHbIX N1acToB Ha TangnHcKow nnowaan Kemepos-
CKoW obnacTtu v gna fobblun Taxenbix HedTel B MNpnBomKbe Yepes
OAO «TaTHedpTb».

2. Tudpaenuyeckuli paspvie 8 MemaHoy20/bHOM niacme (Ha
Yyucmoli 8ode u 6e3 3aKpensieHuUs wesu 2udpopaspeiea neckom).

MepBble 3KCNepPUMEHTbI MO Pa3ynpPOYHEHNIO (Pa3pbiBY) YroIbHOTO
nnacrta 611 npoBefeHbl B 1954T. Ha JlucnyaHckon ctaHumm «Mog-
3emra3» Ha nnacte «L» Ha ry6uHe 150 m.

EcTecTBeHHas ra3onpoHNLaeMoCTb YrofbHOrO NacTa Ha STOW ry-
6vHe cocTaenana ecero nuwb 1,5 mAapcm (1,5-103 HM?) 1 cornacHo
Teopuun TeYeHVA ByTbA B HEM3MEHAEMOW cpefe ANA HarHeTaHuA B
BEPTMKaNbHYI0 CKBaxuHy 150-200 HM3/u Bo3gyxa noTpe6oBanocs Gbl
faBneHne B coTHM aTMocdep. Mpu gasneHun xe 2,1-3,1 MMNa npu-
€MUCTOCTb CKBAaXKUHbI COCTaBAANA BCero nuwwb 10-20 HM3/4, 1 NpoTOK
OyTbA MeXAY COeMHAEMbIMU BEPTUKaNbHBIMU CKBaXKMHaMW (C LieNblo
nx cOoVKK) 6bl HACTONBKO MaJl, YTO NPOTVBOTOYHOE NepemelleHmne
ouara ropeHus nn6o BoobLle 6bi10 HEBO3MOXKHO, NGO 3aTAHYNOCH
Obl Ha OYeHb ANUTENTBHOE BPEMSI.

OpHako B JaHHOM Cnyyvae npu gasneHun 4,2-4,5 MMNa 6bi10 3adpuk-
CMPOBAHO pe3Koe YBennyeHve nprema Ay TbA CKBaXXMHOMN B COOTBETC-
TBUN C puc. 4.

o pencTBrem gaBneHnsa, HEMHOIO NPEeBbILAOLLMM AaBJIeHWE Bbl-
Lenexalinx ropHbIX NOpog (Ha rnybuHe 150 M), NPONCXOANT NCKYCCT-
BEHHOeE paclIpeHmne eCcTeCTBEHHbIX MUKPOTPELUVH 1 MUKPOMNop. 3TO
ABNeHne 6bIN0 Ha3BaHO «Pa3pPbIBOM YrofbHOrO NnacTay.

HauunHaa ¢ 1956-1957 rr. npn NoA3eMHo rasudrkaLmm yrofbHbIX
NNacToB CTany NPUMEHATb NX Pa3pbiB C MOMOLLbIO XMUAKOCTEN U 3a-
KperneHna CoO3AaHHbIX Leniel KBapLeBbiM MeCcKoM.

Takum o6pazom, BHUMMpomras (kak npaBonpeemHunk BHAWMoa-
3eMmra3a ¢ 1966 1.) BnepBble B MUPOBO NpakTuke ¢ 1954 r. Hayan npwu-
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1 — 3KChepuMeHmMasibHasA Kpueas; 2 — pacyemHas Kpueas

MEHATb MHEBMATUYECKUI 1 FVIﬂpaBJ'IVILIeCKVIVI Pa3pbiBbl yro1lbHOro
nnacTa C Uenbto ero pasynpoyHeHmna 1 CywecTsBeHHOro nosblileHnA

ra3onpoHnuaemocCcTun.

MepBoe onpob6oBaHye NpoLiecca rMapopaspbla yrofbHOro niacTta
B Ky36acce 6bin0 nposefieHo B 1961T. Ha KOxHO-ABUHCKOW CTaHLUK
«Moaszemras» (Ha uncTon Boae 1 6e3 necka). Ha onbITHOM rasoreHe-
paTtope N2 4 6b1110 NPO6YpPeHO 5 BepTMKaNbHbIX CKBaXWH Ha naacT «VI

BHyTpeHHUIA» 1 Ha rny6uHy 240 m.

OpHo N3 OCHOBHBIX Lienel sKcnepumeHTa 6b110 CoeANHEHNE BCEX

NATU CKBaXKMH B €ANHDBIN KaHas.
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PECYPCbI

TnapopaspbIB YroNbHOro MacTa Ha 3Tol rybuHe, Kak NpaBuno,
HauvHanca npu aaesneHum 8-8,5 Ma (puc. 5). I[paduk 3aBMCMMOCTY pac-
XOfia BOAbl OT AaBNEeHNA ee HarHeTaHUA aHanornyeH KPUBbIM Ha puc. 4.

[Onsa unnocTpaummy npouecca rmapopaspbisa yrofabHOro niacta «Vi
BHyTpeHHero» Ha puc. 6 NOKa3aHo M3MeHeHNe OCHOBHbIX ero napa-
METPOB Ha OJIHOW 3 CKBaXKUH.

Yepes aBa yaca AaBneHne HarHeTaHVsA BOAbl B CKBAXKUHY CTano na-
faTb, a pacxof — pactu. LLlenb ruapopaspbiBa focTurna cocegHen
OTKPbITON CKBaXMHbI, yAaNEHHON Ha 25 M OT HarHeTaTeNIbHOW CKBaXu-
Hbl. Mo npoLecTBMK 3 U faBneHVe HarHeTaHKA ynano NPakTMYeckn Ao
HYNA, @ TemMn 3aKayku Bbipoc ¢ 200 go 700 5i/MUH.

MexaHu13Mm 1 pa3BUTME NpoLiecca rmapaBInyeckoro paspbiBa yrofnbHo-
ro nnacTa BOZOW LienecoobpasHo paccMOTPETb Ha rpaduke (cm. puc. 5).
3pech npyBeLeHbI MapaMeTpbl NPOoLiecca HarHeTaHVsA BOfbl Yepe3 OaHY 13
CKBaXVH B yrofibHbIN nnacT «VI BHyTpeHHWiA», uMetoLLmii Ha ry6rHe 240 m
MOLLHOCTb 1,8 M 1 BECbMa HU3KYIO ra3onpoHuLaemocTb (4-5 mAapcm). C
yBENMYEHMEM KOIMYECTBa BOfbI, HarHETaeMOW B CKBaXMHY, POC/O AaB-
NeHve HarHeTaHuA. OIHAKO XapaKTep 3TOW 3aBUCUMOCTM Obln pa3nyHbIM
no yyacTkam rpaduka. MoXXHO BblAeNnuTb TPW XapaKTepHbIX yyacTKa.

Ha nepBom yyacTke (I) npviem Bogbl C pOCTOM AaBNIEHWA YBENNYM-
BAETCA MO NPAMOiA. 3TO CBMIAETENBCTBYET O TOM, UTO BOa [IBMXKETCA B
YronbHOM nnacte (B 3TOM MHTepBane M3MeHeHWA JaBeHNA HarHeTaHysA)
Mo NPVPOAHBIM NMOPaM 1 TPELLMHAM 6€3 NX CTPYKTYPHOTO U3MEHEHMSI.

Ha BTopom yuacTtke (Il) BocxoasLyan BeTBb KpMBOW NOAHUMAETCA BCe
Kpyue 1 Kpyue No Mepe pocTa JaBneHna HarHeTaHnA. 3To CBA3aHO C
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Puc. 6. I3meHeHue 0assieHUs U pacxo0a 800bl 80 8peMeHU
npu eudpopaspewise y2os1bHo20 nnacma «VI BHympe+HHez2o»

wmd PEBPAJIb, 2013, “YTOJIb”

Hayanom U3MeHeHNA CTPYKTYPbl MPUPOAHbIX MOP Y TPELYUH, YTO Bbl-
3blBaeT 6onee HGbICTPBIN, YeM Ha NePBOM yyacTKe, pOCT Npuema BoAbl
CKBaXMHOM NpU yBENIMYEHNM [aBIeHNA HarHeTaHA.

B npepenax Tpetbero yyactka (lll) npuem Bogbl yBenuumsaetca
no NPAMON C POCTOM [laBfeHunsa HarHeTaHuA. OfHaKo KpyTu3Ha nps-
MO 34eCb BO MHOTO pa3 MPeBOCXOANT KPYTU3HY MPAMON Ha NepBoM
yyacTke () rpaduka. 310 06bACHARTCA ABUXKEHNEM BOLbl B YTOSIbHOM
nnacTe Tenepb y>ke B OCHOBHOM MO HOBbIM TPELLYMHAM U LWeNAM, rma-
paBnyecKkoe CONPOTHBEHNE KOTOPbIX 3HAUNTENbHO MEHbLLUE, YeM B
HETPOHYTOM YrofibHOM MacTe HeM3MEHAEMON CTPYKTYpbl.

Mpriem BoAbI HauMHaNCA ToNbKO Npwu fasneHnn 2,5 Mla, Tak Kak B
MOMEHT UCMbITaHWI Hafi FOPU3OHTOM HarHeTaHVA BOAbI Obin cTaTnyec-
KuiA cTon6 Nnoa3emHbIX BoA, paBHbii 200-220 m.

ViTaK, Npyi BOCTUMEHNI KPUTUYECKOTO laBNeH WA HacTynaeT CTPYKTyp-
HOe V3MeHEeHVe YroNbHOro nnacTa. XapakTepHo, YTO BeNNYMHa 3TOro
KPUTUYECKOro JaBneHns, Ha3BaHHOIO JaB/leHNeM pa3pbiBa YrofbHOro
nnacTa, 3aBUCKT OT My6MHbI 3aneraHyA NocnefHero, ero MexaHn4eckonm
NPOYHOCTM 1 YAENbHOTO Beca MOKPbIBatOLLEN TOMLLM NOPOS;

P, =001 Hy, +P,

don" (2)
roe Pp — [aBnieHUe paspsbiBa yronbHoro nnacta, MMa; H — rny6u-
Ha 3afleraHnA yrosibHOro nnacta Ha roOpM30HTe HarHeTaHUA BOAbI, M;
¥, — CPeAHU yaenbHbIf BeC Nopoa NoKpblsatoLlel Tonum, r/cv®; P,
— [OMONTHUTENbHOE AaBNeHNe, HEOOXOAMMOE AJ1A MPEOJONEHNA CUN
cuenneHna mexay oTaenbHbiMu cnoamm yrna, MMMa.

Kak npaBuno, ONonHWTeNbHOE AaB/ieHre Ha Pa3pblB YroabHOro
nnacta pasHo 1-2 MIa n cBA3aHO C MEXaHNYECKON MPOYHOCTbIO YIA.
B paccmaTpmBaemom ciyyae JaBieHue pa3pbiBa PaBHANOCh Nprbu-
3utenbHo 8,0 Mla (Pp =0,01"-240"-2,5+2,0=38,0Mla).

AHanornyHble Kpusble XapakTepHbl AnsA BCEX C/yYaeB rmapopas-
pblBa YronbHOro nnacra.

AlcHO, UTO ecnn pabouei XMAKOCTbIO rMAPOPa3pbIBa B3ATb bonee
BA3KYI0 (Macno, HedTb, refb 1 ap.), TO JaBNEHUs Pa3pbiBa YroibHOro
nnacta MoOXHO AOCTUYb NPY MEHbLUNX TeMMAx 3akauku. Mpu gobblue
HedTu, rge ry6rHa 3aneraHys niacTa NCYUCIAETCA KUIOMETPamy, a
JasneHue paspbiea gocturaet 30-50 MMa, pabouelt XnaKocTbio cy-
KWT, Kak NpaBuno, HedpTb. B yronbHOM NPOMBbILLNIEHHOCTY A0 NOCnes-
Hero BpemeHy MPUMEHSAIOT B OCHOBHOM BOZY.

Mpouecc 06pa3oBaHA LW NP1 rmapaBanyeckoM paspblBe yrosb-
HOrO MacTa BOAON MOXXHO NpeacTaBuTh cebe cnepyolmm obpasom. B
YrofbHbIl NacT Yepe3 32601 CKBaXKMHbI HarHeTaeTcs Bofa, Npy AOCTH-
MEHNMN KPUTNYECKOTO JaB/ieHnA pa3pbiBa HapyLUAeTcAa ecTeCTBEHHaA
CTPYKTYypa yronbHoro nnacta. O6pasyioLancsa nepeoHayanbHas LWenb
nnbo focTrraeT 3a605 Kakoii-HUOYAb CKBaXKVHbI, IM60 BbIra30BaHHOTO
NPOCTPaHCTBa NOA3EMHOrO ra3oreHepaTopa, B 3TOT MOMeEHT faBrieHve
HarHeTaHWA BOAbl Pe3Ko NajaeT, a BOAA, ABMXKYLLAACA NO NepBoOHa-
YanbHOMW LWenu pa3pbiBa, Pa3MblBaET Yrosb 1 MPOMbIBAET cebe Npoxop
60NbLIOro CeyeHus (cm. puc. 6).

Pa3mbiBy nepBOHayaNbHOW Wenn cnocobCTByeT OTHOCUTESb-
HO Hebonbluas MexaHWYecKas NPOYHOCTb Yrna u cneyuduryeckoe
CTPOEHWe YroNibHOro nnacta. B yronbHom nnacte, 0cob6eHHO KaMeH-
HOYTONbHOM, JIETKO Pa3NNYaloTCA OTAeNIbHbIe CJIOU, pa3feneHHble
NJIOCKOCTAMM HannacToBaHmA. B npouecce npokayky Bogbl No wenm
pa3pbiBa yronb BbIMbIBAETCA OTAENbHBIMU CIOAMU U Kycoukamu. [1as-
NeHne HarHeTaHMA NOCTENEHHO CHUXKAETCA, @ CeUeHme LWenu yBenu-
ynaeTca. Mpy JOCTUKEHUN MUHMMANbHOTO AaBfIEHNA HarHeTaHus,
Kak npasuno, He npesbiwatowero 0,1-0,15 Mla, npombiBKY Lwenu
pa3pbiBa NpeKkpaLlaioT.

MyTem nepemeHHOro no sennyuHe gasnexus (ot 0,2-0,3 go 5-6
MIa) nHeBMOrMapaBNMYeCKoro LMKANYeCckoro Bo3gencTBna «Boaa-
BO3JyX» Ha LWefb rMapopaspbiBa B SKCNEPUMEHTE Ha MOBEPXHOCTb
6b1/10 BbIOPOLLEHO Yepe3 CKBaXKMHbI ArnameTpom 150 Mm okono 10-12
T yrna. CpegHee ceyeHne CO3[aHHOrO NCKYCCTBEHHOMO KOJMIIEKTOPa,
onpepeneHHoe No Macce BbIHECEHHOTO Ha NOBEPXHOCTb YrNA 1 No
rMapaBnM4yeckomy CONpPOTUBIIEHUNIO 3TOFO KaHana, COOTBETCTBYeT
anametpy 0,35-0,4 m.

MocnepoBaTeNbHOCTb peann3aLm Takon TEXHONOMMN CO34aHnA
WNCKYCCTBEHHBIX KaHaNoB B YrofIbHOM MacTe COCTOUT B ClieflyioLLeMm.



MNepBoOHaYanbHO MyTeM 3aKauKku B CKBaXKVHY BOAbl CO3AAETCA Web
rmapopaspbliBa (CM. puc. 6). 3aTeM NPUKPbLIBAIOT 33[ABVXKKY Ha CKBaXM-
He-CTOKe 1 TemM CamMbIM MOAHMMAIOT AaBneHune B Wwenu Ao 5-6 Mla, a
B CKBaXXMHY-UCTOYHUK HAaYMHAIOT HarHeTaTb BO34yX BbICOKOrO AaB-
neHuna. OTKpbIBaA 3aABVXKKY Ha CKBaXMHe-CTOKe, Pe3KO pasrpyatot
(CHWXaLOT) AaBNIEHNE B LSV 1 Pa3roHSAIOT B Hel NOTOK BOAbI. YaapHoe
BO3/eNCTBME Ha CTEHKM CO3AaHHOMO UCKYCCTBEHHONO KaHasa coaeiic-
TBYET MeXaHNUECKOMY «OTKaJlbIBaHIO» KYCOUKOB YrifA 1 BbIGPOCY 1X
Ha 3eMHYI0 NOBEPXHOCTb Yepe3 CKBaXMHY-CTOK.

MHorokpaTHO NOBTOPAA LMK «MOBbILUEHNE U CHUKEHVE JaBSIEHNA B
Lenu rmapopaspbiBa C MOMOLLbIO OMVICAHHOTO paHee MHeBMOTrAPaB-
NNYeCKoro BO3AeNCTBMA Ha Hee yAaeTCA Co3AaTb B YrofbHOM nnacte
NCKYCCTBEHHBI KONNEKTOP GONbLIEro ceueHus.

Tak, ewe B 1961-1962rT. 6611 pa3paboTaH MHXEHEPHbIN CNocob
CO34aHNA B HETPOHYTOM YrOIbHOM MiacTe UCKYCCTBEHHbIX KOeK-
TOPOB JOCTAaTOYHO BONbBLIOrO ceueHus. ECTecTBeHHO, 3TO ceyeHue He
OfMIHaKOBO MO ANMNHE KaHana, Tak Kak nepemMeHHble JuHammnyeckne
Harpysku (yaapbl) NPUBOAMIIN K MEXaHUYECKM Pa3pYLLEHNAM CTEHOK
KONNIeKTopa, He PpaBHO3HAUYHbIM MO ero AfiMHe.

3. MpomsxeHHbIe Gyposbie KAHA/IbI 8 MEMAHOY20/1bHOM nlacme
u ux o2Hesas npopabomka

CornacHo 3akoHam rapoAnHaMuKm, cm. oopmyny (1), nebut dnio-
naa NpAMONPONOPLMOHaNeH AIMHE BCKPBITOro 6ypoBOro KaHana,
MO3TOMY UCMOJIb30BaHME NPOTAKEHHbIX 6YPOBbIX KaHaNOB (rOpU30oH-
TaNbHbIX UM HAKNOHHBIX) B YrONIbHOM NnacTte BMOMHe onpaBAaHHO.

OpHako manbii grametp 6ypooro KaHana (100-150 Mm) 1 BO3MOX-
HaA KoNbMaTn3aLumaA KX CTEHOK nocne 6ypeHns orpaHnumnBaoT ebut
(cToK) dniouga K Hemy.

MosTomy orHeBoe paclumpeHue 6ypoBoro kaHana, BnepBble onpo-
6ripoBaHHoOe B Ky3b6acce Ha HaKNOHHO-TOPU3OHTaNbHOW CKBaXXUHE
N3Hr ewe B 1962T. (puc. 7, a), MOXeT cTaTb 3pHEKTNBHbBIM CNOCO6OM
CO3[aHUNA NCKYCCTBEHHbIX KOJIJIEKTOPOB MOBbILLEHHON APeHNpPYoLLel
CMOCOBHOCTM AnA [o6bIUN YrONbHOTO MeTaHa.

MpenBapuTeNbHO HAKNOHHO-TOPY30HTaNbHaA CKBaXKMHa N23Hr 6bina
coefiMHeHa C ra3o00TBoAALLen ckBaxknHom (N2 11r), nocne yero B nep-
BYIO 113 HVIX NOAABaNM BO3AYLIHOE AyTbe B KonndecTse 1500-1800 m3/y,
aouar ropeHus nepemMeLLasncs no ropusoHTaabHOMY 6ypOBOMY KaHasy
HaBCTpeuy BO3AYLIHOMY AyTbio OT CKBaXMHbI NeT1T.

Ha puc. 7 npeactaBneHa cxema AyTbera3oBblX MOTOKOB Ha yyacTke
ckBaxuH Ne3Hr u 11r. Ha rpaduke B obwem Buge (cm. puc. 7, 6) noka-
3aHO M3MEHeHMne rMapPaBINYeCcKoro CoNPOTUBAIEHNA FOPU3OHTaNb-
HOro KaHana (AP, «) BO BpemeHu. Ha yuacTke 2 310 conpoTtusneHue
NOCTENEHHO CHUXKANOCh MO Mepe NnepemelleHrA oyara ropeHns nog
KONOHHY HaKIOHHO-TOPM30HTaNbHOM CKBaxMHbI N3Hr. Ha yyacTke 3
rMApPaBIMYeCcKOe CONPOTMBIEHME NPOPabOTaHHOIO FOPU3OHTANIbHOTO
KaHana octaBasoCb NPaKTUYeCKN MOCTOAHHbBIM.

B paccmatpurBaemMon TEXHONOrMYeCKom CxemMe, KOraa AyTbe HarHeTa-
NOCb B CKBaXuMHY N23Hr, a ra3 oTBOANACA N3 ckBaxuHbl N2 11r, pacyet
npoBOAUNCA Cnefytowmum obpasom:

AP, =(P,-AP)— (P+AP), 3)

e.c
roe AP, . — rApaBnnyeckoe ConpoTuBIeHNe TOPU3OHTANIbHOTO
KaHana, Kr/cm% P, — fiaBneHue Ha rofloBKe Ay TbeBOV CKBaXMHbI N3HT,
Kr/cm% AP, — ruapaennyeckoe ConpoTMBIEHNE KONOHHbI CKBaXKMHbI
Ne3Hr, Kr/cm%; P, — paBneHue Ha rofoBKy rasooTBOAsLLEN CKBAXKVHbI
No11, Kr/cm%; AP, — rnapasnnyeckoe conpoTMBeHEe KONIOHHbI ra3o-
oTBoAALLEeN CKBaXMHbI N1 1r, Kr/cm2.

[nppasnnyeckoe conpoTBNEHNE KOIOHHbI CKBaXWHbl onpeaens-
nocb no bopmyne:
AR, = K'I'V'Y,

2-d-g

roe A — Ko3pUUMEHT CONPOTUBEHWA KOIOHHbI; Y — YAenbHbI BeC
BO3Ayxa (ra3a), Kr/m3; [ — AnvHa KOMOHHbI, M; d — [UAMETP KOMOHHbI,
M; V' — ckopocTb Bo3fyxa (ra3a) B KONIOHHeE, M/C; g — yCKopeHue CBO-
60aHOro NageHus, M/c2.,

Mpwn onpepeneHnn CKOPOCTY ABMXKEHWA BO3AyXa BBOAUMNACh MOM-
paBKa Ha ero JaBneHue, a CKOPOCTY [BVKEHUA ra3a — rnonpaska Ha
€ro fjaBfieHNe, TemnepaTypy 1 BfarocogepxaHue.

(4)

PECYPCbI

3Hr — — llr

a)

6)

V,w/a AP, MIla

T, 4

0 2,0 4,0 6,0 8,0 10,0 12,0

Puc. 7. OzHegoe pacwiupeHue 6ypo8o2o KaHaAd 20pU30HManeHou
CKBAXUHbI

O6Lwas gnvHa ropusoHTanbHOro 6ypoBOro KaHana coctaBnsna
120 m, a BpemsA NpOTUBOTOYHOrO NepemelLeHnA ovara ropeHna — 72 u.
OTKyza CKOpOCTb ero nepemeLLeHna

w:@ =1,66 m/u.
72

S deKTMBHOCTb paclumpeHmns (NPopaboTKm) yronbHOro KaHana Mmo-
XKET 6bITb ONpeAeneHa ciegyLM 06pa3om. YUnTbiBas, UTo CpeaHeYa-
COBOW PaCXOA BO3AYLIHOMO AYTbA paBHANCA 1740 M3/, yaenbHbli ero
pacxof Ha NnepemMeLLeHme oyara ropeHus Ha 1 Mor. M roOpU3oHTaNbHOIO
KaHana coctasun

0. = q, 1740

Y w 1,66
CnepoBatenibHO, Bbira30BbIBaHME YrofibHOTO NyiacTa Ha KaxZom
MeTpe KaHana
O __ 1050 _ 0,17, M3/m
4,75-1,3 4,75-1,3-10°
rae 4,75 — Bbixog rasaus 1 kryrns, M3/kr; 1,3 — ygenbHblii BeC yrns, T/m>,

Paanyc pacluimpeHHOro ropm3oHTanbHOro KaHasna R onpegensetca

13 BblpaXkeHunsA

E(R2 ~0,075%) = 0,17 , M

=1050, M3/m.

rae 0,075 — pagunyc nepBoHavasibHOro ropu3oHTaNbHOro KaHana, M.
CnepoBatenbHO,
R 0,17+0,0044
0,785

Takum obpa3om, B pesynbrate nepemelleHns oyara ropeHns Ha-
BCTPeUy BO3AYLUIHOMY Ay TbIO aMeTpP FOPU30HTaNIbHOTO KaHana yBe-
nnunnca ¢ 0,15 go 0,94 M, a cTeHKM ero (nocne oxnaxkaeHus) dyayT
NPOHV3aHbl MHOFOUYMCNIEHHBIMU TPELMHaMy ry6rHon 1,0-1,5 m.

3aBepluatoLeit CTaguein orHeBo NPopaboTKM ropPU3oHTaIbHOrO
6ypoBOro KaHana Ao/mKHa ObiTb NPOAYBKa €ro a30TOM, UTO Cpasy xe
06€30MacnT SKONTOrMUYEeCKoe 3arpsisHeHNe rOPHOro MaccuBa.

Wmak, paccmomperHbie mpu mexHos02uu co30aHUA UCKyccm-
8EHHbIX KOJ1/1IeKmopoe Mo2ym ¢ ycnexom 6bime npumeHUMbl OnA
UHMeHcupuyuUpoB8aAHHO20 U3eieyeHUs y20/1bHO20 MemaHa, d cJie-
dosamenbHo, 3¢hghekmueHoli Dezazayuu y20/1bHbIX NACMO8.

=0,222 Mm% R=0,47 m.

DEBPAJIb, 2013, “YTOJIb”



PECYPCbI

YK 662.6/. 8:622.33(470) «313» © C.P. icnamos, 2013

JKOHOMUNYECKNI KPU3NC KaK NoGyXaeHne
K rny6okon nepepaborke yrns

MnpoBas akoHOMMKa BCTynMna B nepexofHbii ne-
pHoa cMeHbl 6a30BbIX TEXHOIOTMYECKMX YKIOAOB,
XapaKTePM3YIOLLMICS 3HAQYUTENIbHOM HEYCTOMYH-
BoCTblO. Beflywupme yueHbie npu3HaloT, 4To As1s OT-
HOCHTENbHOM cTabunu3aumum noTpebyercs He OgHO
Aecstunetne. OnepexaroLuee 0CO3HAHME STOM Ch-
TyduMM AAET KOHKYPEHTHbIE MPEMMYLLECTBA TeEM
KOMAHAAM MeHe[XepOoB, KOTOpble NepBbIMM OCYLLECTBAT NOBOPOT
K OCBOEHMIO HOBbIX TEXHONIOrMYECKUX CLIEHaPMEB PA3BMTHS CBOMX
KOMMAHMA. B yronbHO#M npoMbILLAIEHHOCTH, MO MHEHMIO ABTOPA, 3TO
— MOBOPOT OT CTPEMIEHMs K BbiAAYE JOMOMHUTENbHBIX MMIIIMOHOB
TOHH HQ-ropa K MPOM3BOACTBY NPOAYKLMM C BbICOKOH AO6ABAEHHOM
CTOMMOCTbIO, KOTOPYIO MOXET obecrneymTs Tosbko rnybokas nepe-
paborka yrns.

Knioueewle cnoea: sHympeHHUU pbIHOK /15, 5KCNopm yesisi, NpO2HO3,
SKOHOMUYeckas 6e30nacHoCmMb, Memasiypaus, MepMOKOKC.
KoHmakmHas ungpopmayusa — e-mail: islamov@sibtermo. ru

MupoBas 3KoHOMMKa NpUbM3unack K ncuepnaHuio noTeHUma-
Na cyLecTByioLlero (4eTBepToro) TexHonormnyeckoro yknaaa [1, 21.
XapaKTepHbIM NOKa3aTeNnemM 3TOro COCTOAHUA ABNAIOTCA MNOBbILLEH-
Hble M3AepPXKN 1, KaK CneficTBMe, HU3KasA JOXOAHOCTb KanuTtana B
6a30BbIX OTPAC/AX NPOMbILLIEHHOCTU. AN pOopMUPOBaHMA HOBOTO
yKnaja Heobxoaum AoCTaTOUHO ANMTENbHBIV NepexoaHbI Neprog,
KOTOPbIN XapakTepusyeTcs HU3Ko 3bdeKTUBHOCTbIO MHBECTULNIA
B 3TON chepe. B CNOXKUBLLNXCA YCNOBUAX NOTEHLUMANbHbIE MHBEC-
TOPbI NPeAnoYnTaloT AeroHMPOBaTb CBOW Pecypcbl B 0GLIOPHbBIX
30Hax B oXunaaHuun 6onee 6naronpuaTHo cutyauun. lpyras yactb
cBOOOAHOrO KanuTasna yxoauT B 0651acTb CNekynATUBHbIX GUHAHCO-
BbIX OnepaLnii, 06eLLatoLimX BbICOKYIO JOXOAHOCTb, COMPSXEHHYIO,
O[HaKO, C BbICOKUMM PUCKaMW.

MepeTok 3HaunTeNbHbIX GUHAHCOBBIX PECYPCOB B <BUPTYasbHbIE»
chepbl MHBECTMPOBAHMA TUMNa GMHAHCOBBIX AEPVBATUBOB N UC-
KYCCTBEHHO pa3ayBaeMblX MHTEPHET-NPOEKTOB, MO CyLLecTBY, obec-
KPOBJIMBAET peasibHblil CEKTOP SKOHOMUKN. CTabUSIbHOCTb MUPOBOW
SKOHOMMKW HaUMHAET 3aBUCETb He OT NOKa3aTesiell NPOMBbILLIIEHHOrO
NPOW3BOACTBA, @ OT MaHUNYyNAUKA B chepe 6aHKOBCKO-OMPKEBbIX
onepayun.

Yem upeBata Takas gucnponopuus KanmtanoBnoxeHnn? OuHaH-
COBbl€ PbIHKN OTHOCATCA K KNacCy CUCTEM TUMNa «AMHAMUYECKUIA
Xa0C», T.€. CMCTEM C 06paTHON HeNMHenHoN cBA3blo. CoBpemMeH-
HaA HayKa elle KpaiHe gaseka oT NOHMMaHUA MeXaHN3MOB 3TON
HeNIMHEeNHOCTN B NPUNOXKEHMMN K GMHAHCOBBIM MaKpOCUCTEMAM.
OfHO3HaYHO AOKa3aHo TOJNIbKO Cieaytollee: BeCbMa He3HauuTesb-
Hble BO3MYyLLUEHMA CUCTEMBI B pAfe CJlyYaeB MOTyT NOpPOXKAaaThb Ka-
TacTpoduyeckne pesynbTaTbl, KOTOpble B NPUHLMNE HEBO3MOXHO
npenckasatb HAKaKMMU HayYHbIMU MeTodamMu. TO YHUBEpCabHoe
CBOWNCTBO JMHAMMYECKOro Xaoca WNPOKO N3BECTHO MOA Ha3BaHU-
em «3ppeKT 6abouKmn». Taknm 06pa3oMm, KOHLEHTPALMA KanuTana B
«BUPTYanbHOM» CEKTOPE SKOHOMUKM NPY AeNpPeccMBHOM COCTOSHUMN
MPOMBbILLIEHHOrO MPOU3BOACTBA CO3AaeT 6aronpuATHbIE YCIOBUSA
NS KPU3KCHBIX ABNEHNIN B GMHAHCOBON cdhepe.

be3ycnoBHo, cMTyauusa He CToNb HeraTMBHO OAHO3HaYHa. HoBbin
TEXHONOIMYECKNIN yKNag Bce xe npobusaet cebe gopory. MHeec-
TUUUN B MHHOBALMOHHbIE TEXHONOIMMN NOCTENEHHO BO3pacTaloT.
OpnHaKo ouyeHb AO3MPOBAHO U C 6OJbLION OCTOPOXKHOCTLIO. Ceroa-
HA BHYMaHWe UHBECTOPOB B MepBYI0 ouepefb COCPEefOTOUEHO Ha
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WNCNIAMOB Ceprein PomaHoBuY
leHepaneHwbIl dupekmop
komnaHuu «Cubmepmos,

00KMOp MexH. HayK

VNHHOBALMSAX «rafKeToBOro» maclutaba, Tpeby-
IO MX OTHOCMTENbHO HEGOMbLUNX BIIOXKEHWI
C KOPOTKUM CPOKOM BO3Bparta. M 3To BrnosiHe
06BACHUMO, eCNN ANIA NPUMepPa HaNMOMHUTD,
YTO CPOK OKYMAeMOCTV MHBECTULIA B YTOJbHYHO
3IEKTPOCTaHLMIO COCTABIAET B JlyulleM Ciiyyae
15-17 net. Ha nepBbIN B3rnag, Takon nokasaTtenb A TEXHONOormu,
npoleawein, Kak MUHUMYM, BEKOBOW NMepuoj COBEPLLIEHCTBOBA-
HISA, MOXeT MoKa3aTbCA NapagoKcasibHbIMU. [My6rHHasA npobnema
3aK/I0YAETCA B TOM, UTO NPAKTUYECKMN BCE COBPEMEHHbIE CMOCOBbI
MCMOJIb30BaHMA YITIA, TaKME KaK CKUrAHNE B SHEPreTUUECKMX KOTaX,
NPOU3BOACTBO KYCKOBOMO KOKCA Ast METANITYPriiu, B 3HAUMTENbHOM
Mepe 1 cama YepHas MeTannyprus Kak notTpebutenb Knaccuuyeckoro
KOKCa, 6a3npytoTCs Ha TEXHOMOTMAX, KOTOPblE OTHOCATCA eLle KO
emopomy mexHosiozudeckomy yknady. A oH copmmpoBancs B
nepuoa NpoMbILWIeHHON peBonounmn B EBpone, T.e. 0KoMo AByX
BEKOB TOMy Ha3apg!

M 370 B TO Bpems, KOrfa aBaHrapa MMPOBOM SKOHOMUKIN MPaKTy-
YeCKH yxe BCTYNUI B nAMbIli UHOycmpuanbHo-mexHo02uYecKuli
yKknao (1990—2040rT.), KOTOPbIN ONMPAETCA Ha AOCTUKEHNA NMOC-
nefHUX eCATUNETMI B 0611acTy GU3NKU, XUMUK 11 BUOVHXeHepUn
[2]. C ogHOW CTOPOHBI, OYEBMAHO, UTO TAKOW KONOCCaNbHbI TEXHO-
NOrMYECKUIA Pa3pbiB JOSIKEH ObITb MPEOJOSIEH YKe B 0603pUMOM
6yayLem. LinBunmnsaums npocTo He CMOXET Pa3BrBaTLCA AasibLue HA
6a3e HernpepbIBHO AOPOXKAIOLLEN TEMNNOBOW SHEPrN, IIEKTPUYECTBA
1 ctanu. C Apyrom CTOPOHbI, 3aTAHYBLUNIACSA BO BPEMEHU YTOfbHbINA
CLeHapuii MOXKHO pacLieHNBaTb Kak Ha/imume OrpoMHONO TEXHO-
NOrMYECKOro NoTEHUMANa, KOTOPbIN A0 HACTOALLErO BPEMEHN eLle
0CTaeTcA He3a4eNCTBOBAHHbIM.

3aecb yMECTHO NPUBECTY HE3HAUMTENIbHO COKPALLEHHYIO LUTaTy
13 paboTbl [1], KOTOpPAsA OUEHb TOYHO OTPAXKAET CUTYALMIO, CIIOXKUB-
LIYIOCA HAa MHOTVX NPEANPUATUAX YTOSIbHON NMPOMbILLIEHHOCTU:
«JTlo6as NpodyKUUS U MexHOI02US, KaK U38eCmMHO, umeem npeoesn
3hpexmusHoCMU, KOMOPbILT HEO6XOOUMO 0CO3HAMb MeHedXepy. Kak
npasusio, 060POHAWUECs 0M NPOPecca MeHedXepsbl UenIaiomcs 3d
ycnewHoe npouwisioe U He obpaujaiom cgoli 83210 8 6ydywee. B3z e
6ydyuwjee e cocmoum 8 0CO3HaHUU He06X00UMOCmu 6e3 CoxaneHus
paccmasamecs co CBOUMU euje NPUHOCAWUMU 00X00bl NPOOYKMamu
u mexHoso2uamu. Ce200Hs OHU ewje KOHKYpeHMoCnoCobHbl Ha PbIHKE,
HO 0715 UX 3aMeHbl yxe HatideHbl 6o71ee 3hghekmusHble peweHus. Pac-
niamod 3a yoepxdaHue ycmapesarowux mexHoso2uli seasemcs no-
meps KOHKYPeHmMoCcnoco6HOCMU U IUOUPYIOWUX NO3ULUU HA pbIHKE.
ModobHas cumyayusa moxem 0uMbcs 200amMu, NOCsie Yezo ciedyem
HeoXuOaHHbIU Kpu3uc, 8 pe3ylemame Komopo2o /ludepsl 0es108020
Mupd, 3acmuzHymble 8pacniiox, BHE3ANHO IUWAIOMCA NPpeuMywecms
Ha pbIHKax».

* % %

Tenepb B caMmbix 06LLMX YepTax 06CYANM NepPCcrnekTUBbI YronbHOM

MPOMbILLIEHHOCTU HALLEN CTPaHbI.

BHYTPEHHUIA PbIHOK YIJif

3anABfieHHOe B pAfe roCcyfapCTBEHHbIX MPOrpamMmm yBennyeHne
obbema BHyTpeHHero notpebneHnsa yrna noka 4to ocTaeTcs B Ka-
Teropuu oxmngaemoro. OueHb CKPOMHbIE pe3ysibTaTbl NEPeCTPONKN
cekTopa MKX He B cocToAHUN obecneynTb 3aMeTHOro NpupocTa
notpe6bneHnA TBePAOro TOMANBA, MOCKOSbKY 34eCb B OCHOBHOM AeT
MoaepHu3auna GU3NYecKkn N3HOLWEHHbIX KOTeNbHbIX. HeT npakTu-



YecKm OLLY TMOTrO MPUPOCTa MOLLHOCTEN U B YrOSIbHOW SHepreTuKe.
To e camoe MOXHO CKa3aTb O CEKTOpe TEXHOIOMMYeCcKoro Tonan-
Ba (PCl, 06XUT LeMEHTHOTO KJIMHKePa, Pyf, HEPYAHbIX MaTepManos
u T.n.). HeT npupocTa noTpebneHna B KOKCOBOM NMPOW3BOACTBE.
XapakTepHOW YepTon CEerofHALHEro yrosbHOro pbiHKa ABNAETCA
nepepacnpefeneHne o6beMOB NOCTABOK MEXAY TPALNLMOHHbIMM
NPOV3BOANTENAMU YA Y MOSTOABIMU CPaBHUTENBHO HelaBHO 0bpa-
30BaHHbIMU AO6bIBaOWMMY KOMNaHuaMK. MocnegHne, Ncnonb3ys
BCe OCTYMHbIE M CPEeACTBa, OTBOEBbIBAIOT y MEHee NOBOPOTAUBLIX
Ha PbIHKe MMraHToB NHAYCTPUM BNOJIHE AOCTAaTOYHbIE AJ1A UX CyLec-
TBOBaHMWA 06beMbl NpoAax. besycnoBHO, HUKTO He ByAeT oTpuLaTh,
YTO KOHKYPEeHUUA — BaKHeWLWnin ABuraTesib nporpecca, 0gHako
CTarHaums obuero o6bema NoTpebneHns He camoe Jlyyllee ycrioBue
ONA Pa3BUTUA YTONbHOW OTpacu.

SKCMOPT yrna

Mo 60nblLIOMY CUETY, OCHOBHbIE YCMEeXN OTEYECTBEHHOW Yrofb-
HOW MPOMbILLNEHHOCTU CBA3aHbl C 3KcnopTomM. CpaBHUTENb-
HO HelaBHO XOPOLINi aHaNN3 CMTyaLumn B 3TOM CeKTope Obl
npeacrtaBneH B ctatbe A. lopbyHoBa [3]. K coxaneHuio, aBTop,
He nmesa nepBMYHON NHGOPMaLUKM O NpeamMeTe, OYEHb CUSTBHO
HeJoOoLEeHUN BO3MOXXHOCTM MoHronuu, Kotopas 6ykBasbHO 3a
HeCcKosbKo neT o6orHana Poccrio Mo 3KCMOpPTy KOKCYOLWNXCA
yrnein. 3Ta cTpaHa UMeeT UCKIOYNTENIbHbIE MPUPOAHbIE 1 Feo-
rpapuyeckne NpermMyLLecTBa, a TakKe (C He6ONbLUMM PUCKOM
OWKNONTBLCA) MONUTUKO-IKOHOMUYECKME YCNTOBUA ANA NpuBe-
YyeHuA BHeLWHero KanuTana. EcTb oueHb 60/bliasn yBepeHHOCTb,
yTO CyulecTByloLMe CEroAHA TPAHCMOPTHbIE OrpaHNYEHNA TaM
6ynyT pelleHbl ropasfo 6bicTpee, yuem B Poccun. Mostomy Heob-
XOAMMO NPUHATb K CBEAEHMI0, YTO ANA Halel cTpaHbl MoHronusa
— HeobpaTMo onepexaLwnii KOHKYpPeHT. [ToKa YTo TONbKO Ha
KUTAaNCKOM YrOfbHOM pbIHKe.

YKpYNHeHHaa KapTrHa MeXAYyHapOAHbIX MOCTaBOK YrisA BbIrsA-
OVT NprYMepHO cneayowmm o6pa3om. OCHOBHbIMU NOTpebuTens-
MU SHEPreTUYEeCKNX U KOKCYIOLWMXCA YrNen no-npexHemy ocTta-
I0TCA Begywme ctpaHbl Oro-soctouHom Asnm Bo rnase ¢ Kutaem.
OpHaKo B TeyeHme NocNiefHMX NeT 3aMeTHO N3MEHAETCA packnag
cpeau NocTaBLWMKOB yriA. Pe3ko HapawmBaeT o6bembl NocTa-
BOK MIHOOHe3unA, BoCcCTaHaBNMBaeT CBOM No3uuum ABcTpanus.
JKcnopTepbl N3 STUX CTPaH UMEKOT HECOMHEHHbIE NOTUCTUYECKME
npeumMyuiecTsa. Becbma owyTrmoe BO34eNCTBUE HA YrONbHbIN
PbIHOK NPOW3BEN YMNCTO NO-aMepPUKaHCKN PacKpPYyUYeHHbIN 6ym
cnaHuesoro rasa. icxopa 3 Tpe3Bon OLEHKU TEXHUKO-IKOHO-
MUYeCKNUX NnoKasaTesieil ero 4obblun, BNONHE BEPOATHO, YTO
nocne cnaga peknaMmHoOW WYMKXN POSb 3TOFO SHepProHocuTens
oKaxkeTca 6onee CKPOMHON. TeM He MeHee, CeroAHs ClaHUeBbI
ras BbITOJIKHYJ1 HA MUPOBOW PbIHOK 3HAUUTENbHbIE 0OBbEMbI Yris
C aMePUKaAHCKOro KOHTUHEHTA.

OCHOBHble POCCUINCKME DKCMOPTEPDI, B OTIMYME OT GOJIbLUMHC-
TBA 3apy6EXXHbIX MOCTaBLMKOB, 3HAUYNTENbHO YAaneHbl OT MOPCKUX
noptoB. OrpaHMyeHHas NPOMyCKHasA CMOCOOHOCTL Xene3HbIX JopOor
1 BblCOKME Tapndbl axke MPY NPOYKX PaBHbIX YCIIOBUAX PE3KO CHU-
XKatT KOHKYPEHTOCMOCOOHOCTb POCCMINCKON YTONbHOM NPOAYKLUA
Ha BHELUHeM pbIHKe.

MPOrHO3 PA3BUTUA COBbITUN

Mpexne Bcero, HEO6XOAMMO MPVHATb KaK akCMOMY, UTO TPaHC-
nopTHble Taprdbl OyayT HENPEPbIBHO NOBbILLATLCA, MOSTOMY O0dXe
npu MOHOMOHHOM pazsumuu cobblmuli B CpeAHECPOYHON Nepcnek-
TUBE Lenecoobpa3HOCTb SKCMOPTa A1 MHOTMX Npou3BoanTenei
yrnA MOXeT OKa3aTbcsA nof 6onbliym Bornpocom. lMepeknioyeHne
MOCTaBOK Ha BHYTPEHHWI PbIHOK — 3afiaua npobnemHas u niobble
ee pelleHnA Hen3beKHO CBA3aHbl C CYLLECTBEHHBIM CHUXKEHNEM
peHTabenbHoCTW.

OpfHaKo peanbHaa 3KOHOMWYECKan CUTyaLnA ropasao CnoxHee.
KpaiiHe ownb6o4YHO AyMaTb, UTO TEKYLLUA MUPOBOI KPU3UC — 3TO
CBOEro pofia He6aronpPUATHDI Neproa, KOTOPbIN HaZLo NPOCTO Ne-

PECYPCbI

pexxaaTb 1 MOTOM MOXHO OyfieT BepHYTbCA K 0ObIMHON AOKPU3NCHO
ZeAtenbHocTU. Ha camom fiene Hac oXnaaeT 00cmamo4yHo npoms-
JKeHHbIli 80 epemMeHU Kosle6amenbHbIli npoyecc, COCTOALNI U3
neprofoB OTHOCUTESIbHOTO YyYLEHNA MAPOBON KOHBIOHKTYPbI
1 cnepyowmx 3a HUMK cnagoB. CKONbKo neT notpebyeTca AnA cTa-
6UNM3aLMn MUPOBOI SKOHOMMKI? Ha 3TOT BONPOC CerogHs HUKTO
TOYHO He OTBETUT, HO eC/IN NPUHATb BO BHUMaHNE NHEPLUNOHHbIE
XapaKTePUCTUKM MUPOBOW CUCTEMbI, TO OY4EBUAHO, UTO AeCATUNETUA
Ins 3Toro 6yaet Mano. MeHegpKepbl KaXXaoi KOMMaHWM MOTyT oLje-
HWTb, CKOJIbKO CNAJ0B Ha TAKOM OTPe3Ke BpeMeHM OHU B COCTOAHNUN
BblaepXxaTb.

3KOHOMUWYECKAA BE3OMNMACHOCTb

B YC/IOBUAX KPUSUCA

Anacmpameauyeckozo o6ecneyeHusa sxoHoMu4Yeckoli 6esonac-
HOCMu pocculicko2o 3Kcnopma (8 He MeHbWwel Mepe 3mo Kaca-
emcsa u 6BHympu3KoHoMu4ecKoli deasmesibHocmu) cywyecmayem
npakmuyvecku eduHcmMeeHHoe pewieHUe — paduKasbHoe Noebi-
weHue 0o6aenieHHOU cmoumMocmu npodyKyuu, HbIMK CIOBaMK,
BbIXOZ, Ha PbIHOK C CYLLeCTBEHHO HoJlee JOPOrM TOBApOM, YeM psi-
[oBOW yronb. ECTeCTBEHHO, 3TO yTBEpPXKAEHME He crielyeT BOCnpu-
HUMATb KaK TpeboBaHWe NOSHOIO UCKIIOUYEHNA YIS U3 PbIHOYHBIX
NpoAayKToB. Peub naeT o paclumpeHny acCopTUMEHTA NPOAYKLUN C
Lenbto ausepcmdurKaLm 1 NOBbILLEHUA SKOHOMMUYECKOW YCTONYM-
BOCTU yrniefo6biBatoLLero npeanpuaTus.

MpepnoxeHne HEKOTOPbIX SKCMEPTOB NePEKNYNTLCA Ha NPo-
M3BOLCTBO 3NEKTPMUECTBa «Ha 6opTy paspesar [3] KaTeropmnyecku
Henpuemnemo. Hu3kum KM nporn3BoacTBa aNeKTpo3Heprum, Korga
YyTb NI He ABE TPETU CXKUraemMoro Yrisi yXoAWUT Ha «OTOMIeHne»
OKpYy»aloLLeln cpefbl, 3HaunTeNbHble MOTEPY NPY Nepefaye SneKT-
pO3Heprv Ha 6onblune PAacCTOAHNSA B COBOKYMHOCTU C LieJIbiM Psi-
ZOM [AOMOJIHUTESIbHBIX OTpULaTeNbHbIX paKTOPOB 00YC/IOBMBAIOT
NCKNIOYNTENIbHO HU3KYI0 3P PEKTUBHOCTb MHBECTULMIA B YFONbHYIO
SNEKTPOIHEPTETUKY.

Take Heo6X0AMMO UCKITIOUUTDL U3 PACCMOTPEHNSA UIIO30PHbIe
C TEXHVKO-3KOHOMUYECKOI TOUYKU 3peHIsA NPOEKTbl NPOM3BOACTBA
MOTOPHbIX TOMIMB U APYTMX LEHHbBIX XMMUYECKMX NPOAYKTOB 13
yrnA. C OLeHKON 3TOro HanpaBneHMA MOXKHO 03HAaKOMUTBLCA B CTa-
Tbe [4].

B pe3ynbTaTe MHOrONETHErO M3y4YeHWs KOHBIOHKTYPbI PbIHKOB,
MMeIoLLMX NPAMOE N KOCBEHHOE OTHOLLEHNE K TBEPAOMY TOMIMBY,
a TaKe NPoV3BOACTBEHHON CNeun KN 1 SKOHOMUYECKOTO NOTEeH-
Luana TMNU4YHoro yrneao6biBatoLero NpeanpuaTus, CneumanmncTbl
Hallell KOMMNaHMK NPULLAK K OHO3HauyHoMy BbiBoay. Hanbonee
3$PEKTMBHBIM pelleHneM Npobrembl ABNAETCA hpou38oocmao
06/51a20p0XKeHHO020 meepd020 monsiuea MemoooM mepmuyec-
K020 0o602aweHus yans.

Peub naet o npon3BoacTBe CpefHeTeEMNepaTypHOro Kokca no
TexHonoruy TEPMOKOKC [5]. 9Ta TexHONorna opneHTnpoBaHa, npe-
»KOe BCero, Ha Mano30sbHble YIN HU3KOW CTeneHn metamopdus-
Ma — 6ypble 1 AJIMHHOMNaMeHHble yrnu. OfHAKOo B CneuuanbHoM
ee moguduKaumm, coBmeLatoLen TepMrMYecKoe 1 rpaBUTaLmoH-
Hoe oboratleHre, MOTyT UCMONb30BaTbCA U CPeHE30JIbHbIE YT
(mo A9Y=20-30%), gonyckarolme MexaHMYeCcKoe oTaeNeHmne MuHe-
panbHon yactu [6]. CyTb TexHonorun TEPMOKOKC 3akntouaetca B
YacTUYHOM razndurKaLmm MCXOQHOrO YA C NONyYEHNEM Fra30BOroO
TOMNMBa Y TBEPAOro yrnepoacofep Kallero octatka — TEPMOKOKCa.
[a30BOe TOMMNBO HEOBXOAMMO CXMraTb Ha MecTe NPOV3BOACTBaA.
Teepabli NPOAYKT, KpoMe HU3Kol cebecTommocTy, obnafaeT aAByms
VCKNIOUYNTENBHO BaXKHBIMU XapaKTePUCTUKaMK, KOTOpble, CO6CTBEH-
HO, 1 onpenensoT ero A06aBNEHHYIO CTOMMOCTb. 3TO — BbICOKas
KanopuinHocts — fo Q" = 6000-7000 KKan/Kr B 3aBUCUMOCTU OT
30/IbHOCTU MCXOAHOTO YA 1 BbICOKas peakLMOHHas CMOCOBHOCTb.
OfHaKo TePMOKOKC MeET MeNKUii GpakLNOHHBIN COCTaB, MO3TOMY
N GONbLUNHCTBA NEPCNEKTUBHbBIX NPUNOXKEHNI ero Heo6XoanUMo
OGpPUKeTUPOBATDL UV FPaHYNMPOBaTb. be3ycnoBHO, FMaBHbI BONPOC
ONA MHBeCTopa — noTeHUuManbHble cdepbl NPUMEHEHNA HOBOIO
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PECYPCbI

npoaykTa. Ha CeFO,U,HFlIJJHI/IPI OeHb MOXHO BblAe/TNTb ABa MN1aBHbIX
HanpaBneHnA ero Ncnojib30BaHUA.

METAJINTYPINA

TepMOKOKC — npgeanbHoe TONANBO ANA BAYBaHMA B JOMEHHbIE
neuu (MYT). OH ABNAETCA UCKMIOUUTENBHO 3G PEKTNBHBIM BOCCTa-
HOBUTEJIEM >Kele3HON pyabl B 6e300MEHHbIX MpoLeccax NpPsMoro
nonyyeHuns xenesa, Kak B BUAe yrnepogHoro KOMNOHEHTa Xene3o-
PYZAHbIX OKaTbILWeN, Tak 1 NPW BAYBaHUN B pacnfias Yepes norpy»kHble
bypMbl. MI3roToBNEHHbIN MO pa3nnyHbIM TeXHoNormsamM GopmoBaH-
HbIl TEPMOKOKC — 3aMeHUTeSIb KNacCMyeCcKoro Kokca B 3N1eKTpo-
TEPMUYECKUX MPOU3BOACTBAX, B YAaCTUYHOM OObeME OH 3aMeHseT
N CaMbli LOPOror AOMEHHbIN KOKC. B 3TOM ncnonHeHun oH nmeet
6e3yCNOBHbIN SKCMOPTHBIN NOTEHLMAN.

CNEUWANDBHbLIE BUAbI TOMJINBA

TepMOKOKC — BbICOKOKaNOpUiHbIA KOMMOHEHT CMECEBbIX TOM-
NNB CaMOro PasfIMYHOro HaszHayeHus, Hanpumep Ana obxura Le-
MEHTHOTO KNMHKepa uiv Anda cnekaHua rnmHosema. Ha ocHose
TePMOKOKCa M3roTaB/vBaeTca 6biToBoe 6e3abIMHOe TONNNBO, Kak
[N aBTOHOMHOIO OTOMJIEHNA B >KWJIOM CEKTOPE, TaK 1 ANA Npuro-
TOBJIEHUA MUK,

BbIBOAbI

Takum obpazom, KnoyeBas naes GopMUPOBaHNA AHTUKPU3NCHON
CTpaTerny 3aK/ioyaeTcs B onepekaiolleM CTaHOBIeHNM 6a3nCHbIX
NPOU3BOACTB HOBOIO TEXHONIOTMYECKOTO YKNaZa 1 CKOpPenLLIeM Bbl-
BOA€ POCCMINCKOW SKOHOMUMKM Ha CBA3aHHYIO C HUM HOBYIO J/IMHHYIO
BOJIHY pocTa [2].
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HHOBaLMOHHDIE pelleHnaA No 06ecneyeHnio
BbICOKONPOU3BOAUTENLHON paboTbi
o6opynoBaHna 60nbLLION €AUHNYHON MOLLHOCTY

KWJINH Anekcein borgaHoBuy
WcnonHumenosHbil oupekmop OO0 «CY3K-Xakacus,
KaHO. mexH. HayK

LUAMOBAJIEHKO leHHaguit HukonaeBuu
Jupekmop paspe3sa «HepHozopckuti»
000 «CY3K-Xakacus», KaHO. mexH. HayK

PAANOHOB Cepreii Hukonaesuny
nagHell uHxeHep pa3spesa «4epHoz2opcKuli»
000 «CY3K-Xakacus»

B CTaThe OMNMCbIBAIOTCA TeXHHN4YeCKne U OpraHM3auMOHHO-TEXHOJ10~
rm4yeckue peLlueHuUs, peanrm3aums KoTopbix o6ecneqmw Ha pa3pese
«YepHoropckmiiny OO0 «CYIK-Xakacus» goctmxeHue Lenesoro
YPOBHSI MPOM3BOANTENILHOCTH PPOHTANbHBIX MOrPY34MKOB MAPKM
Komatsu WA800, WA900.

Knroyeswie cnoea: nozpysqux Komatsu WA800, WA900, mexHu4eckue
U 0p2aHU3ayUuOHHO-MexXHoI02u4ecKUe peweHUs, 8bICOKONPOU380-
oumenbHas paboma.

Konmakmuas ungpopmayus —

e-mail: ShapovalenkoGN@suek. ru; men.: +7 (39031) 54-434

[ina obecneyeHna BbINONHEHUS NPOU3BOACTBEHHOW MPOrpam-
Mbl M0 YBEMNYEHMIO MOLLHOCTV aBTOMOOUIIbHON BCKpbIWN B 2010 T.
Ha pa3pe3se «YepHoropckuii» 6bim NpruobpeTeHbl HOBbIE MOrpPy3-
UYMKK sNoHCcKol dprpmbl «<Komatsu» WA800 1 WA900 c BMeCTUMOC-
TblO KOBLLUA COOTBETCTBEHHO 11 1 13 Ky6.M (puc. 1).

C uenbto noBblweHUA 3GGEKTUBHOCTM PabOoThbl yXKe SKCMy-
atnpyemoro (Komatsu WA800) n HOBOro ¢poHTasNibHOro nor-
py3unka (Komatsu WA900) pykoBoguTenamm n cneymannctamm
paspesa 6bia NPOaHANIN3NPOBAH ONbIT PAa6OTbl GPOHTANbHbIX
Nnorpy3ynkoB 60MbLION eANHUYHON MOLHOCTU, pa3paboTaHbl
1 peann3oBaHbl TEXHNYECKMEe N OpraHn3aLMOHHO-TEXHOJIOMU-
yeckue pelleHuns, no obecneyeHnio 3pHeKTUBHOM U BbICOKOM-
pounsBoANTENbHOWN PaboThbl.

[lns NoBbIWEHMSA NPOU3BOANTENBHOCTY GPOHTANbHBIX MOrpy3-
UMKOB B KOPOTKIME CPOKM ObINN pa3paboTaHbl U peanr3oBaHbl crie-
ZyioLime peLleHuns:

— yBeJIYeHO BpemMs HaxoXAeHs GPOHTaIbHbIX MOrPY34MKOB B
paborTe 3a cUET NpoBefeHNs CMeHbI BOAWTENEN HEMNOCPEACTBEHHO B
3a00€ 1 COKPALLEHNSI MOPOXKHUX NPOOGEroB NPy 3TOM;

— oTpaboTaHa cMCTeMa OMepPaTUBHOIO KOHTPOJA 3a HECAHKLM-
OHUPOBAHHbBIMY MPOCTOAMY GPOHTANbHbBIX MOrPY3UYNKOB Ha INHUN
3a CYET BU3YyaNiM3aL/MmM TEXHOJIOTMYECKOro NpoLiecca B cMcTeMe AnC-
netyepusaumm «KAPbEP»;

Puc. 1. [Toepy3quk
Komatsu WA900
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OPTAHU3ALMA NPOAU3BOACTBA
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— yBenvyeHo Bpems paboTbl GPOHTaNbHbIX MOrPY34MKOB U aB-
TOCaMOCBaJIOB B Kapbepe 3a CYET MPOBEAEHUA 3aMPaBOK UX TOMIK-
BO3anpaBLLMKOM HEMOCPeACTBEHHO B 3a60e;

— PEeMOHT GPOHTaNbHOro NOrpy3yrika OCyLLEeCTBAAETCA TONbKO
OPUrMHaNbHbIMUN 3aMaCHbIMM YaCTAMMN.

B pe3ynbTaTte aHanu3a TMNOBbLIX CXEM U XPOHOMETpPaXka paboTbl
bPOHTaNbHbIX MOrPY34YNKOB 6bINO BbIABIEHO, UTO OXKUAAHME MOAbE3-
[a 1 ycTaHOBKa aBTOCaMOCBarna nog norpysky gocturatot 1,5-2 MuH.
Ha pelic, Tem caMblM YBEeNMYMBAOTCA NOTEPU MPOU3BOAUTENbHBIX
4acoB Kak NOrpy3ynKoB, Tak 1 aBTocamocBanoB. CyMMapHble moTepy,
COrNacHO CyLIeCTBYIOWMM CXeMaM, cocTaBaailoT Ao 10 % npounsso-
OVTENbHOrO BPEMEHU.

Ona ucknoyeHna npoctoeB GPOHTaNbHbIX NOrPYy3UYNKOB
6binn pa3paboTaHbl U peann3oBaHbl HOBble TEXHONOrMYecKme
cxeMbl GpPOHTaNbHbIX MOrPY3UnKOB (puc. 2, 3), no3BondioLwme
obecneynTb 60siee BbICOKMA KOIGPMUMEHT NCNONb30OBAHUA
ob6opynoBaHus.

JocmouHcmeom cxembl, npedcmassieHHoU Ha puc. 2, AB-
nAeTcA yBeNnMyeHne npon3BoAnTeNbHOCTM NOFPy3ymnKa, 3a cyeT
COKpalLeHMA BpeMeHM OXMNAaHNA Nogbe3fa aBToTpaHCnopTa oA
norpysky.

Hedocmamkamu faHHON CxeMbl ABAAETCA TO, YTO OHa MPUMEHS-
eTcA Npw WrpriHe paboyeli Nnowagkn He meHee 40 M, 1 Norpyska
BTOporo benA3a nponsBoanTCA TONIbKO MOC/E 3a4nNCTKN paboyei
nnowagKm ot Npocbinen.

Jlocmouncmea cxemol, npedcmasnexHol Ha puc. 3:

— yBeNIMUMBaETCA NPOU3BOANTENIbHOCTb MNOrpy3umKa, 3a cyeT
COKpaLLeHVA BPeMeHW OXMnaaHNA NoAbe3fa aBTOTPaHCNopTa Nop
norpysky;

— M3 UMKna Ao6bluM YA 1 BCKPbILWIM UCKITIOUYEHbI onepaLmn 6ynb-
[03epHbIX paboT, Mo NnaHNPoBKe 3a60A 1 3aUNCTKe NMOAbE3AHbIX

nyTen oT Npocbinen. 3a4ncTKa yyacTka NPONCXOAUT MOCSIE Pa3rpy3Ku
rOPHOW Maccbl B aBTOCAaMOCBaJ, KOrfa norpy3ynk Bo3BpallaeTca B
3a6011 C onyLLEHHbIM KOBLIOM.

Ana nHTeHcndmKaumm paboTbl MO NOABUIAHMIO BCKPBILWHbIX 1
yrosibHbIX 3a60eB pa3paboTaHa 1 BHepeHa CXema NorpysKu € Nc-
Nonb30BaHVEM ABYX NMOrpy34nKoB (puc. 4). lorpy3ka ropHOM Maccbl
B aBTOTPAHCMNOPT OCYLeCTBAAETCA ABYMA MOrpy3ymMKamu B OJMH
aBTOCaMoOCBaJl.

Jocmourcmea cxemel, npedcmasneHHol Ha puc. 4:

— yBeNIMYMBaEeTCA NPOV3BOANTENBHOCTb aBTOCaMOCBaNOB Ha 25 %
3a CYeT COKpaLleHNA BpeMeHW Norpy3Ku;

— paboTa c 60/bLIMM KONNYECTBOM aBTOCaMOCBaJOB;

— WNHTEHCMBHOE NpofBuraHne ¢ppoHTa ropHbIx paboT;

— YMeHbLUeHWe NPOoCToA aBTOTPaHCNopTa.

Hedocmamku 0aHHoU cxembl:

— CHUXKaeTCA NPOoV3BOANTENIbHOCTb MOMPY3UNKOB 13-3a Hecorna-
COBaHHOCTM B paboTe Mo LNKIMYHOCTY;

— YBENNUYMBAETCA PUCK NOBPeEXAeHNA 0bopynoBaHUs;

— HeT BO3MOXXHOCTU paboTbl B y3Kux 3a605X;

— yBennyeHne NpocToa Norpy34nKoB;

— HeobxofMMma JoCTaTouHasA KBannprKaums.

B pe3ynbraTe opraHu3aumy paboTtbl GpoHTaNbHbIX NOrpy3yu-
KOB W aBTOTpPaHCMopTa MO HOBbIM TEXHOIOTMYECKUM CXEMaM Ha
pa3spese «YepHoropckuit» B 2012 1. 6bia BbINOSAHEH 3HAYUTENBHbIN
06bem ropHbix paboT, pe3ynbTaTbl KOTOPOro NpeAcTaBAeHbl Ha
puc. 5, 6.

OCHOBbIBaACb Ha TEXHUYECKMUX U OpraHn3aLMOHHO-TEXHONO-
rMyeckux peweHnax ana norpysunkos Komatsu WA800, WA900,
MOXHO cAieNiaTb BbIBOA O TOM, YTO NPUMEHEHME faHHbIX peLleHni
No3BOJIAET NOBbICUTb UX NPON3BOAUTENIbHOCTb B CpeAHeM Ha 10-
15 %, a npon3BOAUTENIbHOCTb aBTOCaMOCBanoB — Ha 15-20 %.

DEBPAJIb, 2013, “YTOJIb”
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B3Becum KaXkablil BaroH

OAO «CY3K-KpacHoApCK» NPOA0MIKaEeT yCreLHYI0 peanu3aumio MHBECTULIMOHHbIX MPOEKTOB
Ha CBOUX NpeanpuATHAX. B KOHLEe MUHyBLIEro roaa MenesHoLopoXKHbIN Liex pa3pe3a «Hasapos-
CKUiA» Nprobpen KoMnbioTepr3oBaHHble Becbl Becta-C/] 100/2 ons cTaTyeckoro B3BeLUNBaHNA
1 B3BELLUBaHNA BaroHOB B ABVXKEHNN.

BecoBoe 060pyfoBaHie yCTaHOBNEHO Ha KeIe3HOA0POXKHbIX MyTAX CT. YronbHaa-2. MoHTa-
»KOM HOBOro 060pyAOBaHNA 3aHMaNMCb CNeuranncTbl Gupmbl-nsrotoutens. MapannensHo
Lna yCTaHOBKA U PErynIMpoBKa CMCTEMbI BUAEOHabNoAeHs. Bugeokamepbl Ana cUnTbiBaHWSA
HOMEpPOB BaroHOB YCTaHOBJIEHbI B MeCTax
pacnonoXeHra BECOB 1 Ha BbIXOAE COCTaBa
K noTpebutento — Hazaposckor [PIC. Takxke
BbIZI€NEHO OTAESIbHOE MOoMeLLEeHNe 1 060py-
[loBaHbl paboyvie mecTa NPUemMoCAaTYnKoB
rpy3a u 6araxa, KotTopble 6yayT crefuTb 3a
paboToli crucTtembl aBTOMaTU3MPOBAHHOTO
yyeTa 1 KOHTPONA.

Mo cnoBam HayanbHMKa rpy30BoM Cy»Obl
uexa Haodexoobl MeHbweHuHoU, 6naropaps
HOBOMY BECOBOMY KOMI/IEKCY MOABUIACh BO3-
MOHOCTb MOIHOCTbIO UCKITIOUYUTD Neperpy-
3bl Y HEAOTPY3bl YIS B KENIE3HOLOPOXHbIE
BaroHbl. 3a CYeT TOro, YTo MPUEMO-CAATOYHaA
onepauwua byneT ocyLecTBNATLCA aBTOMATV-
YecKw, yNnpoCTUTCA 1 CaM JOKYMEHTOOBOPOT.
Hannune 6noka 6ecnepeboiiHoro nuTaHus
0b6ecneymnT BbICOKYIO TEXHONOMMYECKYHO Ha-
[@KHOCTb BCEro BECOU3MEPUTENIbHOTO KOM-
nnekca.

TexHNYeCKN nporpecc

MoLub 1 cuna, coefiviHeHHble C KOMOPTOM 1 YOOCTBOM, — TaK OLIEHMBAIOT FOPHAKMN HOBbIN
AMNOHCKNI Bynbao3ep «Komatsu-275A», NpUCTYNMBLLWIA K 3eMAsiHbIM paboTam Ha HazapoBckom
pa3spese B nepsble AHM 2013 T.

3Ta nopaaloLLan MOLLHasA MallyiHa NOCTYNWIa Ha BOOPYKeHWE TPakTOPHO-OyNibAo3epHOro
yyacTka dunuana OAO «CYIK-KpacHospck» «Pa3pes Ha3apoBcKuin» B pamKax MHBECTULIIOHHOM
nporpammbl CYSK 2012r.

Celyac yyfo-mMallMHa, HarMAZHOE BOMJIOLEHME YMA U TaslaHTa ANMOHCKUX NHXXeHEePOB-KOHC-
TPYKTOPOB, 3aHATa Ha pPaclUMBKE PENbCOLLMNANbHONO MOMOTHA XKeNe3HOLOPOXKHOIo NyTh Ha
0TBaJIaX yyacTKa »Kesle3HOLOPOXKHON BCKPbILLN pa3pe3a.

HoBasA TexHWKa pagyeT 1 nopakaeT pasyMHbIM COYEeTaHUEM CUJTbl MOLLLHOFO MOTOPHOTO pe-
cypca B 410 . ¢, TAXenoro Beca — cBbile 50 T, Mof KOTOPbIM APOXNT 3eMIf, C NerkoCTbio U
U3ALLECTBOM KOHCTPYKLUM KabrHbI BoguTens. [loguepKHyn coueTaHme MOLLHOM Crbl ¢ Kombop-
TOM 1 yBo6CTBOM YNpaBieHUa 1 MawmnHUCT 6ynbaosepa AHamonuti Byaati, koTopbiii paboTaeT B
KOJNIEKTUBE TPAKTOPHO-6yNb03epHOrO Liexa pa3pe3a «<HasapoBckuit» ¢ 1990T. 1 3a 3To Bpems
HeMaJsio NOTPYANICA Ha Pa3HbIX TpakTopax: «<MawuHa oyeHs xopowas. Tpakmopos makoul Mowu
U CUJTbl y HAC euje HUK020d paHee He 6b110. OHA N0380s1em 6bIcmpo U Ka4yecmaeHHO npou3gooume
MHo2ue paboyue onepayuu NO 04UCMKe U NPOKIaoKe mpacc. A 2/iasHoe, yIomHo U yOOOHO 8 Ka-
6uHe: Wupokuli 0630p, Kpy2080€ NOBOPOMHOE KPecsi0, KOHOUYUOHep — MOXHO yCmAaHasiueamso
U peaysiuposams oNMUMasibHeIl memnepamypHbil pexxum. Y euje 04eHb 8aXHO, YMO MAWUHA
J1e2K0 ynpassifaemcs, M2HOBEHHO pedzupyem HaA 08UXeHUA PyK MawuHUCMd, U nocsie paboyel
CMeHbl NpaKmu4ecku He ycmaeus, 0axe He xodemcsa nopoli us maxoli mensioli u ylomHou KabuHel
8bIXO0UMb HA Y/IULY, HA MOPO3 U CMYXY>».

«3mom mpakmop — He eQUHCMBeHHOe Cepbe3Hoe NONOJIHeHUe HAaWe20 MAWUHHO20 NAapKa
3a nocsiedHUe 08a 200d, — rOBOPUT MEXaHWK TPAKTOPHO-6Y/b103epHOro yyacTka A/1eKcaHop
Pad4eHko. — Cellyac y Hac eCTb U HOBbIe fierkune TpakTopbl T-15, T-25, v MaLLVHbI CpefHel MOLL-
Hoctn T-150, 1-250. Halua nHBecTULMOHHaA NporpamMmma paccyvtaHa Ha HeCKOJIbKO J1eT Briepep.
Bo BTOpOW1 NOMOBMHE HbIHELLHErO Fofa Mbl OMKHbI MOJSTyYUTb CMeLMan3MpoBaHHbIN TPAKToP-
6ynbaosep K-703 ¢ KOBLIOM U CreLmasibHbIM YCTPOVCTBOM [NIA HAMaTbiBaHWA SneKTpoKabenen.
Tak uTO, TEXHMYECKUIA Nporpecc Ha HazapoBckom pa3pese npogosnxaeTca”.

Bnaoumup HACHUKOB

OPTAHU3ALUMA NPONU3BOACTBA

CY3K

’ CUBUPCKAS YIONTbHASA
OHEPTETUYECKASI KOMNAHWUSA

DEBPAJIb, 2013, “YTOJIb”



B MOMOLLIb TOPHAKY

bubnuorteka ropHoro uHKeHepa-pykoBoguTens

B 2009r. HUMOI'P B coTpyaHU4ecTse €
n3patenbcTBOM «fopHas KHUra» nNpucTy-
nun K opmnpoBaHnio 6GMbANOTEKM rop-
HOro MHxeHepa — pykooguTens. Llenb
3TOro usgaHua — MHGOPMaLNOHHbIN
obMeH MeXxay pyKoBOAUTENSAMU FOPHOrO
NPOu3BOACTBA NO BCEM YNpaB/ieHYeCKOoN
BEPTMKaNN — OT reHepasbHbIX ANPEKTO-
pOB KOMMaHWiA 4O rOPHbIX MAacTeEPOB U
6puragnupoB — o Npobnemax 1 3agadax
MOBbILWEHNA YPOBHA 3GDEKTUBHOCTA U
6e30MacHOCTV MPOV3BOACTBA, HANAEHHDBIX
YAAUHbIX PELUEHUAX U OfbITe HeYAaUHbIX
peLueHuni.

MNocTaBneHHas uenb onpegennia Tematu-
Ky, CTPYKTYpY, 3alauu 1 cnocob NogrotoBKu
oTAesbHbIX BbiNyckoB cepuun. Dopmart nspaa-
HVA — KapMaHHas KHIKKa (A5), ynobHasa ans
HOLEeHUA B cneuoaexie 1 obcyKaeHna Ha
Npou3BOACTBE B CBOOOAHbIE MUHYTbI. MaTe-
puan — GaKTUUYeCKUin, [OCTOBEPHDIN, AaB-
LN XOpoLUMe NpaKkTMyeckue pesynbratbl,
nnbo npolefwnii cepbesHyio anpobaumio.
CTvnb N3N0XKEHNA — MOHATHDIN U PYKOBOAU-
Tesio, Y CneuranmcTy, 1 mpocTomy pabouemy;
[OCTaToOYHOE ANA YACHEHNA KONNYEeCTBO WIl-
JIIOCTPaLMM, MPENMYLLECTBEHHO LIBETHbIX.

Cpeav aBTOPOB Kax4oro Bblnycka — COB-
MECTHO MPOU3BOACTBEHHUKMN U PAaBOTHUKM
OAO «HTL-HUWNOIP», npoBoansLune onu-
cbiBaeMble meponpuatua. OT npon3Boac-
TBa y4yacTBOBaAn 56 yenosek, B TOM yncne
4 3amecTUTeNs reHepasnbHbIX ANPEKTOPOB
(BMLE-Npe3naeHTOB) KOMNaHUM, 9 UCMONHN-
TeNbHbIX AUPEKTOPOB PervoHasbHbIX NPO-
N3BOACTBEHHbIX 06beanHeHnin nnu MOKos,
10 3amecTuTENEN NCMONHUTENBHBIX ANPEK-
TopoB P10, 9 ucnonHUTENbHLIX ANPEKTOPOB
npeanpuATUN (MPOV3BOACTBEHHbIX €AMHULY),
9 nx 3amecTuTenemn 1 rmaBHbIX NHXEHEPOB,
14 pykoBoauTenen 1 cneuyanncToB ciyx6
1 nogpasgeneHuni. B ux umcne 2 goktopa n
8 kaHguaatos HayK. OT HUMOIP — 18 ueno-
BeK, B TOM Uncie 6 JOKTOPOB 1 9 KaHAnAaToB
HaykK.3a 3,5 roga nogrotoBneH 21 BbinycK (cm.
mab6nuyy).

KpaTkasa xapakrepucTika
TemaTn4ecKux pa3fenos nsgaHna

OTpaeHne BANAHUA pe3ynbTaToB KO-
MaHAVPOBOK Ha MpefnpuATUA-Ingepbl No
ynyyLleHWI0 NPOV3BOACTBa MO OnpeaesieH-
HbIM HarnpasfieHnAM B Bbinyckax N2 1, 3 n
8 “Meno Lenbio 03HaKOMJIEHME LINPOKOro
Kpyra pa6otHnkos OAO «CY3K» c nepepo-
BbIM OMbITOM APYruX yrnefobbiBaownx un
FOPHOPYAHbIX KOMMaHWIA. STOT OMbIT, OTMe-
YEHHbIV U N3YYeHHbI HenocpeCTBEHHbIMU
paboTHVKamM1 NPOV3BO/ACTBA, He TOJbKO J0-
CTOBEpPEH, HO 1 JIErOK A BOCNpUATKA 6071b-
LUVM KOJIMYECTBOM PyKOBOAWTENE 1 CheLu-
aIMcToB, NOTOMY YTO aBTOPbI 6POLLIOP MOTYT

DEBPAJIb, 2013, “YTOJIb”

MepeuyeHb BbINycKoOB
Bn6nunorekn ropHoOro nHxeHepa - pykosoautens B 2009-2012 rr.

loa BbINycka

N2 Bbinycka, Ha3BaHwe, KoMnaHus, ¢ kotoposi HUHNOIP ocywecTsnn
OAroToBKY M BbIMYCK, KOJINYECTBO CTPaHHL

BbinycK BbINOMIHEH NO
pesynbTatam

uenesoi
KOMaHAUPOBKM
ceMuHapa
B HUMOI'P
cepun ceMMHapoB
Ha npeanpuaTUn
peanusaumm
nporpamMm
pasBuTHs

1. OyHKUMM TEXHNYECKOTO AMPEKTOPA PErVOHANBHOrO NPON3BOACTBEHHOIO
06beAIMHEHVS B YCNOBUSIX MHHOBALMOHHOMO pa3sutusi, CYIK, ¢. 36

2009

2. LleHa v LEHHOCTb UHXEHEPHOI CNYXX6bl YrieaobbIBatoLErO NPEANpUSTUS B
YCNOBWSIX MHHOBALWMOHHOTO passutus, CYIK, ¢. 27

yronbHblx paspesax Kysbacca, OY3K, c. 40

3. OpraHu3saums pa50TbI MOLLHbIX 3KCKaBaTOpHO-aBTOMO6MﬂbeIX KOMMJIEKCOB Ha

) [
()

4. CTaHaapTu3aums NPOM3BOACTBEHHbIX MPOLIECCOB — K/TIOYEBOE HarnpaeeHne
pa3BUTUS NPeanpUATAS U KoMNanun, GAC-yross, ¢. 46

npoussoacTea B 2010r., ¢ 37

5. 3apaum OAO«CY3K» no noBblLLeHNI0 6e30MacHOCTH U 3dEKTUBHOCTU

2010 B YCIOBUSIX MHAHCOBOro kpuanca, V3K, ¢. 46

6. MnaHupoBaHue 1 peanusaums MporpaMMbl COBEPLLEHCTBOBAHWS MPOU3BOACTBA

7. Cvctema CTUMYMPOBaHWS TpyAa MalMHUCTOB 3KcKasaTopos, CYOK, ¢. 52

Kysb6acca, CYIK, c. 26

8. OpraHn3auus paboTbl SHEPrOMEXAHUYECKUX CTYX6 Ha MPeAnpUATUSX

()

npoTMBOpeYne unu eanHcTeo? CYIK, ¢. 27

9. 3PpdheKTUBHOCTL M 6€30MaCHOCTb NPOU3BOACTBA C TOUKW 3PEHNSI SKOHOMUKU:

FOK», c. 48

10. PaspaboTka v peann3aumns NepsooyePeaHbIX MEP MO CHMKEHNIO KPUTUHECKUX
PUCKOB TPaBMUPOBaHWS B OCHOBHbIX MoapazaeneHnsx OAO «Bbicokoropckuii

()

11. Ponb pykoBoauTens B noBbileHUM 3hhEKTMBHOCTU 1 6€30MacHoCTM
npousBoacTBa (OAO «KaukaHapckuil TOK «BaHaguii»), ¢. 45

()
O | )

yyactkoB, CY3IK, ¢. 35

12. CucreMa CTUMYNMPOBaHUS! MHXEHEPHO-TEXHUUYECKUX PABOTHUKOB FOPHbIX

2011

13. MeToauka NOATOTOBKM W NPOBEAEHWS aTTeCTaLmMu, MOTUBMPYIOLLEN NepcoHan
K MOBbILLEHNI0 3(pdeKTMBHOCTM NpousBoacTea, CYIK, ¢. 37

cebecToumoctb», CY3IK, ¢. 21

14. MeToauka pacyeTa OnepaLMoHHOrO pblyara U NPUMEHEHUS YrpaBnsioLLel
CBSI3M «NPOM3BOAMTENbHOE BpPeMS-yAeNbHas MPOU3BOANTENBHOCTb-

15. PaspaboTka 1 Hayano 0CBOEHMsl NPOrpaMM COBEpLUEHCTBOBAHMS
Npou3BOACTBA B NoApasaeneHusx yrnegodbisatowero npeanpustus, CY3K, ¢. 35

16. PaspaboTka v peanusaumns Mep Mo MoBbILIEHWIO NPOM3BOAUTENBHOCTM Tpyaa
NepBUYHbIM YPOBHEM ynpaBneHus KombuHata, £EBPA3, ¢. 45

17. CocTosiH1e NpOMbILLAEHHON 6E30MacHOCTH, OXpaHbl TPyAa U OXpaHbl
okpyxatowen cpeabl B CYIK. 3agaun OAO «CYIK» Mo MoBbilEeHWIO 6e30MacHOCTM
1 3cdekTMBHOCTM Npon3BoacTa B 2011 r., ¢ 43

18. Mogenu nosbiweHunst 3deKTMBHOCTM M 6€30MacHOCTH NMOCPEACTBOM
COBEpLUEHCTBOBaHWS OpraHu3aumv 1 onnatel Tpyaa, CYOK — YIMK — EBPAS, ¢. 49

2012 (OAOQ "EBPA3 KIOK"), ¢. 33

19. OpraHu3auusi noBbiLeHsi 3 EKTUBHOCTY M 6€30MacHOCTV NPOM3BOACTBA

20. PesynbTaThl peanv3aumm NporpamMm COBEPLIEHCTBOBaHMS NPOU3BOACTBA B
noapasgenenusx yrnegoboisatowero npeanpustus, CYIK, ¢. 44

pyaoynpasnenve, AmomurHmi KazaxcraHa), c. 45

21, OcBOEHVe METOZO0B OpraH13aLmn MHHOBALMOHHOMO Pas3BUTHS
ropHogobbiBatowero npeanpusTus (KpacHookTsibpbckoe 60KCUTOBOE

(D) [N
(NGOG FCICIC RCOIC)

JAOMONHUTb TEKCTOBOW MaTepuan yCTHbIMU
NOACHEHVAMN.

ExxerogHble cemyHapbl B HIMOTPe no op-
HOMY 13 BaXHEWLUIMX aCNeKToB OopraHun3a-
LV NPOM13BOACTBA — MOBbILIEHMIO TECHOTDI
CBA3W pe3ynbTaToB TpyAa C ero onjiaTton —
NPOBOAATCA C PabOTHVKaMV NPeANPUATUN,
Hanbonee 3aVHTEPECOBAHHbIX B PELUEHUN
npo6nembl MOBbILIEHWA MOTUBALMN NEPCO-
Hana K 3ddekTBHOMY 1 6e30NacHOMy Tpy-
Ay. Pe3ynbTatbl 3TVIX CEMHAPOB MefNeHHO,
HO yBEPEHHO peasni3yloTcA Ha NPaKTUKe.

CeMUnHapbl Ha NPeANPUATUAX XapaKTepu-
3y10TCA 3HaUUTENbHO (B 20-70 pas) 66nbLuvm
KONMYeCTBOM y4acTHNKOB, Yem B HAVOT Pe,
1 06A3aTeNIbHbIM YYaCTUEM BCEX YPOBHEN

ynpaBneHna — OT UCMONHUTENbHOrO Au-
peKTopa A0 MeXaHVKa, FOPHOro Macrtepa u
6puragmpa. Ha 3Tux cemmHapax paccmar-
puBatoTca Hanbonee akTyasbHble 3afaun
opraHv3auun Npon3BOACTBa, UAET LWNPO-
Kunii 0O6MeH MHEHUAMM, 1 BbipabaTbiBaeTCA
o6Lwan npoayKTMBHAA MO3ULMA MO paccMaT-
puBaeMbIiM BOMpPOCaMm.

OcobeHHOE MECTO B 3TX BbIMyCKax OTBO-
autca coBewaHnam OAO «CY3K» no 3agayam
noBblLeHVsA 6€30MacHOCTV NPOV3BOACTBA.
Mpy NOAroTOBKE K 3TUM COBELLAHUAM aHa-
NN3VPYETCA OOLIMPHBIV MaTepUar He TONIbKO
CY3Ka, HO 1 ApYruX YronbHbIX 1 FOPHOPYA-
HbIX KOMMaHuiA. Ha cemrHapax paboTHMKOB
cny6 oxpaHbl TpyZa, NPOV3BOACTBEHHOIO



KOHTPOJA 1 3KOSIOMNW, NPOBOANMbIX B pa3-
BUTME YKa3aHHbIX COBELUAHNI, MPOBOAATCA
aHanu3 n 06o6LieHre NpeanoXKeHUi yyac-
THMKOB COBeLaHUA, a TakKe BbipaboTka
Mep Mo YCKOPEHWIO peanun3aLum nosesHbix
npeasioXeHnn.

CemunHapbl, NPOBOAUMbIE Ha NPeAnpPUATY-

STWIALMA
fAX, 06A3aTeNbHO CONPOBOXAAIOTCA aHaNM- L2 =
30M NPOBOAMMbIX Ha 3TUX NPefnpPUATUAX mmemﬂ:;é

p o
yryyLlEHNIA NPOU3BOLCTBA, HAMPaB/IEHHBIX “:.:GH\:H“E
Ha noBbiLleHmne ero 3ddeKTrBHOCTYM 1 He30- PAIDHTHR

NPEONPHATHR

MacHOCTU B KOHKPETHbIX 30HaX OTBETCTBEH-
HOCTU. OTO MOMOraeT MeHATb OTHOLLEHNEe
nepcoHana K BO3MOXKHOCTAM IMYHOTO yyac-
TUA B COBEPLUEHCTBOBaHWUM NMPOV3BOACTBA,
TaK KaKk 06s1eryaeT NOHUMaHeE 1 NOBbILAET
MOTVBaLIIO.

LleHa Bbinycka HeBenvka — LiBeTHasA 6po-
Lwopa 06beMOM 2 M. J1. 0OXOAUTCA Mpeanpu-
ATUI0-3aKa3umKy Bcero B 80-100 py6. npu
Tupaxe 1000 3K3eMnaApoB.

Mpwu 3Tom NpegnpusaTre NnpuobpeTaeT:
«HOCUTENb» MHGOPMaLMy O NOATBEPANB-
WKNX CBOIK COCTOATENIbHOCTb Ccnocobax
BbIXXMBaHWA ropHoAobbIBalOWNX Npea-
NPUATWA CTPaHbl U M1pPa B OCTPON (1 Bce
6onee 060CTPAIOLLENCA N YCIOXKHAIOLLEN-
CA) KOHKYPEHTHOW cpefie GYHKLIMOHNPOBa-
HUA. A TaKXKe KHaKOMUTENb» N <XPaHUTENb»
(HecnyyaiHo n3faHne Ha3BaHo bubnuoTe-
KOW) LleHHENLLEro OMbITa, 3HAHWI, yCNeXoB
W Heyfau B peLleHVM 3a[1ay NOBbILEHWA Pbl-
HOUYHOW YCTOMUYMBOCTY MPEANPUATUA, KOHK-
pPeTHOro pyKOBOAUTENSA, CleuuanuncTa.

W K“mﬂm

B MOMOLLIb TOPHAKY

LIEHA W LEHHOGTE oMk
HHEHEPHOR m,",,:;c"'.‘,":
CNYHEL! ¥ BEIONACHOE Ty
VIMEDCERIBAIWETD NPOWIBGG,
TPEDNPARTHA nocpsp,
B YCNOBHAX FWEHCTBOR,
HHHOBALIHOHHOTD oerasman

PAIBHTHA

HENWKOCTEHKA
OO HHMERERA-FYKOROOHTENA

bubnunoteka FOPHOIro NHXeHepa-pykoBoanTena npefoctaBaA€T BO3MOXKHOCTb KaxKAoMy
pyKkoBOAUTENIO U CNeunanncTy npeanpuaTnA, O6'be,E|I/IHEHVIﬂ, ynpaBnmou.leﬁl KOMMNaHuu,
3aunHTepecoBaHHOMY B pPa3BUTUN, I'IpI/IO6LI.|,VITbCF| K ABVXEHMIO MO NOBbILEHNIO CBOEN
prHOL{HOVI LEHHOCTN U WHBECTULNOHHON npuBneKaTebHOCTU, a TaKXKe 3Ha4YUTeIbHO
obnerunTb pa60Ty ANPEKTOPa CO CBOMM KJltOHEBbIM NMepPCOHaJIOM.

MpoeKkTbl rOPHAKOB-pPaLOHANN3aTOPOB B AeNCTBUN

CotpyaHukn npegnpuatnn OAO «CY3K-
KpacHoApck» paboTatoT, NPUMEHSA He TOJb-
KO TeopeTnyeckmne HaBbIKW, HO 1 >KU3HEHHbI (9
OnMbIT, MyAPOCTb, CMeKanKy U HOBAaTOPCKUN
nopaxog. A CTUMynmpyeT ux K sTomy lNonoxxeHne
0 NOBbILWEHUN 3PPEKTUBHOCTU [EATENIBHOCTU
NPeAnpUATUA, KOTOPOe AENCTBYET B KOMMNaHWUK 6onee ABYX NeT.

ExekBapTanbHO creymanbHasa KOMUCCMA paccMaTprBaeT paLmo-
HanusaTopcKune NpeasioKeHNa COTPYAHNKOB U NOOLLPAET aBTOPOB
Hanbonee 3pdeKTUBHbBIX MPOEKTOB. [IPOEKTbI FOPHAKOB-PaLIMOHaNV-
3aTOPOB HanpaB/ieHbl Ha YCKOPEHUe MPOM3BOLACTBEHHOIO NpoLiecca
N COKPALLEHNA NPOCTOEB TEXHUKN.

HarnagHbln npyMmep 3TOMy — ycCnewHoe BOMIoLWeHne B XU3Hb
Hukonaem [JedtoXuHbIM, Ha4albHNKOM LIEHTPaNIbHO-CK/TafCKOro
xo3ancTea ¢punmana OAO «CYIK-KpacHosapck» «Pa3pe3 Haszaposc-
KWUI», MIHTEPECHOrOo NPOEKTa, COKPATMBLLIErO MPOCTOM IOKOMOT/BOB.
06 5TOM paLMOHaNIM3aTOPCKOM NPeANOXKEHNM 1 €F0 MPAKTUYECKOM
NpYIMEHeHNM paccKasas 3aMecTuTeslb HauyanbHKKa XKeNe3HOL0POX-
Horo Lexa HasapoBckoro pa3pe3a FOputli Ber4yy»<aHuH.

— B HeHacTHyto norofly — oAb, CHEronaf — Ha »keJfle3Hof0-
POXHbIX penbcax obpasyeTcsa BoAAHasA MIEHKa, KOTopas yMeHbLLa-
€T cLieneHne KONecHbIX Nap C peibcaMu, CHXan TAroBble yCunma
NNOKOMOTUBA. YTOObI N36€XKaTb 3TOTO, MOZ KONECHBIE NMapbl TOJAETCA
MecokK, KOTOPbIN yBeNMYMBaeT CLenneHune ¢ penbcamu. PaHbLue gna
3anpaBKu OyHKePOB JIOKOMOTVIBOB HaM NPUXOANIOCH MOHATb VX Ha
CT. YronbHas-1 (a 310 B 23-X KM), rae paboTaeT cneyuann3npoBaH-
HaA cywwunka necka. lopora NOKOMOTMBA K CyLunnKe 1 o6paTHO C

CY3K

CUBUPCKAS YIOJTbHASA
OHEPTETUYECKASA KOMMAHUA

3anpaBKoW 3aHMMana He MeHee 2 4. Bce 310
BPEeM# YrosibHble BarOHbl M 3KCKaBaToOPbl NPO-
CTavBanu B OXXnaaHNN NOKOMOTMBA.

[nA cokpalieHma nogobHbIX SKOHOMMYEC-
Knx 3atpat Hukonan [epoxuH npegnoxun
Co3AaTb MOGUIIbHDBIV MYHKT 3anpaBKy JIOKO-
MOTUBOB NECKOM, CMOJIb3YyA NPU 3TOM NPUHLMN 6OUYKU-LLEEMEH-
TOBO3a. Tak Mbl 1 caenanu — caenann nogo6bHbIA MOOGUbHbIN
3anpaBOYHbI MOAYJIb Ha OCHOBE CTapOro peccmpBepa OT 3KCKa-
BaTopa. [ocagmnu 3Ty cTanbHy 604Ky, BMECTUMOCTbIO 10 3 KY6. M
CYyXOro necka, Ha MeTaIMYecKyio TPEHOry, YCTaHOBNEHHYI0 Ha
TPaKTOPHON Tenexke.

Tenepb Mbl UCMOJIb3yeM 3TOT «4YyAo-arperar» Ajs 3anpaBKu JIOKO-
MOTUBOB. TPAaKTOP C NpULeneHHON «60UKO» CaMOCTOATENbHO A0-
6rpaeTcA Ao TeX MEeCT, e CTOAT HYKAaloLLMecs B 3anpaBKe TOKOMO-
TVBbI, 1 32 KOPOTKOE BPEMA MPONCXOAUT KX J03anpaBKa Meckom.

Bce paboTbl No c6opKe KOHCTPYKLUM BbIMONHWUA CBapLymK Ceprei
MypadTaHoB. Celuac Mbl opopmnsaemM JOKYMEHTaNbHO 3TO paLmo-
HaNIM3aToOPCKOE NPeanoXKeHNe, NOACYNTbIBAEM SKOHOMMNYECKNIA 3¢-
dekKT. Pesynbrat He 3acTaBum ceba fONTo XAaTb — Mbl Y>Ke Oy TUIN
3aMeTHYI0 SKOHOMUIO BPEMEHN.

YT06bI 06€CNeunTb MOCTOAHHYIO 1 ONEPATUBHYIO 3anpaBKy BCeX
NTOKOMOTMBOB NECKOM, NIaHPyeM cLienaTb BTOPYLO NOAOOHYIO «eM-
KOCTb-3ampaBKy», paboTaloLLyto C CMOSIb30BaHNEM CXKaTOro BO3AY-
Xa, C NPUMEHEHNEM KOMMNpPeccopa NT0KOMOTMBA.

BoT Tak MbITAVBbLIN YM 1 CHOPOBKa MOMOraloT peLatb CNOXKHble
NPOV3BOACTBEHHbIE 1 SKOHOMUYECKME 3aauMl.
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laxTa nmenn A. 1. Py6ana

C 1 AHeaps 2013 2. [[pouzsodcmeenHas eduHuya Llaxma KpacHoapckas OAO «CY3K-Ky3z6acc»
nepeumeHogaHa e [IpouszeodcmeeHHyto eduHuyy lllaxma umeru A. [. Py6aHa OAO «CY3K-Kys-
6acc».

Takoe pelleHUe NPUHATO ANA yBeKOBeUMBaHUA NamaTn AHatonua OmuTtpresunya PybaHa (1948
— 2011 rr.) — BblJAOLEroCA POCCUMINCKOrO YYeHOro B 0651aCTV FOPHOIo Aena, UneHa-KoppecrnoHAeHTa
Poccuinckon akagemum Hayk, akagemuka PAEH n ATH, aupektopa MHcTUTyTa npo6nem KoMnaekcHoro
ocBoeHua Hegp PAH, npodeccopa MITY.

MpodeccrnoHan Bbicovaiero ypoBHs, AHaTONWIN MUTPrUEBUY LieneyCcTpemMsieHHO U HaCTONYMBO
paboTan Hag peLueHmeM BaxkHe LW X 3aAay oTpac/v, B TOM YnCie NoBbleHnem 6e3onacHoCT TpyAa
rOPHAKOB, POCcTOM 3¢ dEKTUBHOCTY AOOLIBAIOLINX NPEANPUATAIA, BHELPEHNEM HOBbIX TEXHONOTUIA.
A.[l. Py6aHom pa3paboTaHbl pU3NKO-TEXHNUYECKME OCHOBbI SKOMOMMYHbIX TEXHONOMMI f0ObIUM YA Ha
OCHOBE MOHUTOPVHIa HapyLLIEHHbIX FOPHbIMK pPa3paboTKamy MacCMBOB YA, CO3haHa MeToLoNorns
OL|eHKW OMNacHbIX NPUPOAHbBIX U TEXHOTEHHbIX aHOMaNUIN ropHbix MaccmeoB. OH NpMHMMan camoe
AKTUBHOE yyacTue B U3MEHEHWU CTpaTermm TONANBHO-3HepreTnyeckoro 6anaHca CTpaHbl Ha OCHOBe
yBennyeHna B HeM JONN YrNA 1 COOTBETCTBYIOLErO Pa3BUTUA YTONbHON NPOMBbILLIEHHOCTH.

Ha npotaxeHuu paga net AHatonuii Imutpresnd PybaH asnsanca uneHom Coseta agmpektopos OAO
«CY3K» 1 BHeC 3HauMMbI BKNaZ B CTaHOBJIEHVE KOMMaHWM KaK ngepa YrofbHOWM OTpac/m CcTpaHbl
1 OOHOM N3 KPYNHEMLINX YrONbHbIX KOMMaHUA Mupa. AHaTonmin MUTpreBnY NINYHO NPUHMMAN aK-
TUBHOE yyacTue B pa3paboTke BaXKHENLLNX AN1A KOMMAAHUN CTPaTErMUYeCKNX UHALMATUB 1 B NPUHATAN
cyabboHocHbIx Ansa OAO «CY3K» pelueHuin.

Ero 3acnyrv nepeg cTpaHo HEOA4HOKPATHO OTMEU€EHbI Y BbICOKMMM FOCYAapPCTBEHHBIMU Harpagamu,
1 npodeccroHanbHbIM NpusHaHneMm. Mposoasa 6onbluyio HayuHyto paboTty, AHaTonuin AmnTtpreBuy
AKTUBHO AeNncA CBOUMY 3HAHUAMU 1 OMbITOM — B ero apceHarne 6onee 130 HayuHbIX Tpyzos, 12

CY3K

’ CUBWNPCKASI YIOJTbHAS
SHEPIFETUYECKAS KOMMAHUS

KHWI MO BONPOCaM Pa3BUTUSA YroSIbHOWM MPOMbILUNEHHOCTH, 6 Y4eOHUKOB 1 yu4eBHbIX NoCcobmiA.
Laxta umeHn A. [l. Py6aHa (r. JTeHnHCK-Ky3HeL K1) anaeTca ogHUM 13 Hanbonee AMHaMUYHO pas-

BVBAOLWMXCA YrNefo6blBaoLWmX NpeanpuaTin KomnaHum. Mo utoram 2012 r. o6bem fobbium coctaBui

3,5 MAIH T yrns, npupocT K 2011 1. — 6onee 1,3 MAH T.

B OAO XK «AKyTyronb» oOCTUrHYyTbl HOBble peKopAbl

B OAO XK «Alkymyzonb», exodawem 6
komnaHuto OAO «Meyen-MaiiHuHe», 6binu
nocmaesieHbl Ho8ble Npou3800cMeeHHble
peKopobl.

OfHO 13 peKopAHbIX AOCTMXKEHN BblTO0
MOCTaB/IeHO SKMNaXKeM 3/1eKTpornapasnm-
yecKkoro skckaBaTtopa Komatsu PC-5500 N29
(dvnunan «HeploHrpUHCKNIA YronbHbI pas-
pe3»). Mo ntoram 2012r., 3KMNax Nog pyKo-
BoacTBoMm Cepresn Kucenesa oTrpy3us cBbllle
6 MJTH Ky6. M BCKPbILWHOW nopopbl. 9To abco-
JIIOTHBIN PEKOPA MO OTrpy3Ke ropHOM Macchl
3a rofibl SKCMyaTaLUy MaLLWH Takoro Knacca
B OAO XK «fIKyTyronb».

SkckaBaTop Komatsu PC-5500 N29 Ha pas-
pe3e «HeploHrprHCKNiA» paboTaeT ¢ UioHA
2011r. B coctaB 3KMnaka BXOAAT BOCEMb
yesnioBek. 3a Bpems cBoei paboTbl Malm-
HMCTaMK He pa3 6bIn LOCTUTHYTbI BbICOKME
pe3ynbTaThl B NPOU3BOACTBE.

Bcero B OAO XK «flkyTyronb» pabotaiot
[1Ba TaKUX 3KcKaBaTopa. MalumnHa cHabxeHa
KOBLUOM TVMa «NpAMasn nonata» BMeCTUMOC-
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MEYEN

MAWUHUHT

ARyTyroian

Tblo 23 Ky6. M. Bnarogapsa xopoluei MmaHeB-
PEHHOCTN NPUMEHEeHNe JaHHON TeXHUKU
Ha BCKpPbILIHbIX paboTax no3sondaeT 3¢pdek-
TUBHO peLlaTb NPOV3BOACTBEHHbIE 3a4aun
BbICOKOW CIIOMHOCTH.

Kpome Toro, BbICOKOro pesynbrata Npo-
N3BOAUTENIbHOCTU TPYAa, No ntoram 2012r.,,
[OCTUT 3KUNax 6ypoBoi ycTaHoBKM DM-
H N°202. MawuHucTbl 3abypunu cebllue
170 TbIC. M B3PbIBHbIX CKBaXKMH. OTMETVM, UTO
NnoAo6HON NPON3BOAMTENBHOCTU BYPOBbIX
yCTaHOBOK B Poccuum ewwé Her.

PykoBoacTBO KOMMNaHMM OTMEYaeT, YTo A0-
CTUXKEHVEe peKopAHbIX NoKasaTenen cTano
BO3MOXKHO 6Grnaropapsa ctabunbHon 1 cna-
KeHHOI paboTe BCex yuyaCcTHMKOB MPOMU3-

BOZICTBEHHOTO MPOLIECCa, a TakXKe BbICOKOMY
YPOBHI0O KBanuduKaLum n MacTepcTaa BCex
pabotHrkoB OAO XK «fAKyTyrosb».

Hawa cnpaska

OAO «Meuyen-MaliHuH2» — OoyepHee
npedonpuamue OAO «Meuyesn», 06ve0uHsAI0-
wee 20pHoOO6bIBAIOWUE AKMUBLI 2pYyNNbi.
B cocmag «Meuen-MaiiHuHe» 8xo0sm OAO
«tOxHbIl Ky36acc» (Kemeposckas 061.), OAO
XK «flkymyeonb» (Pecnybnuka Caxa (kymusi),
OAO «KopuwiyHosckuti FTOK» (Mpkymckas 0611.).

OAO «Meuen» sgnsemcs 00HoU u3 8edy-
wux poccutickux komnaHud. busrec «<Meuena»
cocmoum u3 Yyemelpex ce2zMeHmoa: 20pHo-
0obbigaiouwjezo, Memasiypauyeckozo, gep-
pOCNIasHoO20 U SHepaemuyeckozo. «Meyes»
ob6veduHAaem npousgooumersell yania, xerse-
30pyOHO20 KOHUEHMpPamad, Cmasnu, NpoKkama,
¢heppocnnasos, npodyKyuU 8bICOKUX Nepede-
J108, menJiogol U 3/1eKmpuveckoll S3Hepauu.
Mpodykyua «Meuena» peanusyemcsa Ha poc-
CUUCKOM U HA 30py6exHbIX PbIHKAX.
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Ykasom lpesupenta Poccnitckoin Pepgepauun
nepBbiil 3amecTuTenb ry6epHatopa Kemeposckoi o6nactu
BanenTtuH lMetpoBny Masnkuu
HarpaxpaeH Opaesom Anekcanapa HeBckoro

Bbicokas rocyaapcTBeHHas Harpaga npucsoeHa B. 1. Ma3ukuHy 3a OCTUrHyTble
TPYZOBbIE YCNeXy 1 MHOTONETHIO A06POCOBECTHYIO paboTy.

C BblcoKkol Harpagoii B.T. MasukuHa nosgpasun rybepHatop A.T. Tynees.

OpneHom AnekcaHapa HeBckoro Harpaxaatotca rpaxgaHe Poccuiickonn ®epe-
pauuu, 3ameLlaiolme AOMKHOCTM roCyAapCcTBEHHOW CyX6bl, 3a 0cobble nYHbIe
3acnyru nepef OTeyecTBOM B fene rocyfapCTBEHHOMO CTPOUTENbCTBA, MHOTONET-
HI0l0 JO6POCOBECTHYIO CNY»OY 1 BbICOKME pe3ynbTaTbl, JOCTUTHYTbIE MU NPU UC-
nonHeHnmn cnyxebHbix o6a3aHHocTel. CTaxk paboTbl Ha roCyAapCTBEHHOW Cnybe
NOJKeH ObITb He MeHee 20 neT.

OppeH AnekcaHapa Hesckoro yupexpaeH Ykasom lNpesnpaeHTta Poccuiickon ®e-
aepauum ot 7 ceHTabpa 20101, N21099.

BaneHTuH MeTpoBry Ma3nKuH B yronbHoOM oTpac/iv NpoLuen nyTb OT FopHopabo-
Yero 04YNCTHOro 33601, MOA3EMHOIO FOPHOIO MacTepa A0 FeHepasibHOro AMpPeKTopa
KPYNHOW YrofbHOM KOMNaHUW «JIeHNHCKYTo/b.

3aTem Kak KpyMHbIA Cneumnanmct 6bi1 NpurnalleH Ha JOMKHOCTb 3aMecTuTens OTmeTUM, UTO Takyio Harpagy Takxe UmetoT Npea-
ry6epHaTopa KemepoBckoi obnactu, a nocne HasHayeH nepsBbiM 3amecTutenem C€AaTesb locypapcrteeHHon lymbr GefepanbHoro
rybepHaTtopa. CobpaHua PO bopuc Bayecnasosuu lpbiznos, Mart-

BaneHTuH MeTposuy Ma3uKuH nepsbiM B KeMeposcKkol o6nacTu HarpaxaeH Op-  Priapx MockoBckuii v Bcea Pycu Kupunn, nucatens
feHom Anekcanapa Hesckoro. BaneHTuH MpuropbeBuny PacnyTuH u gpyrue.

fopHaku Kys6acca 3a 2012 rop Bbiganu Ha-ropa 201,5 MaH T yras,
yTo Ha 4,9 % 6onbiue, yuem B 2011r.

HanomHwum, uto 06bem fobbiun yrna B 2012 . cTan peKopAHbIM 3a BCIO MCTOPMIO MPOMbILWIEHHON Ao6blum B Kysbacce.

B Tom uncne 3a sHBapb-AeKkabpb NpoLueaLwero roaa yronbLmky 4o6binm 52,2 MiH T KOKCyoWwmxca Mapok (8 2011r.— 48,8 MiaH T) 1 149,3
MJIH T SHEepreTuyeckmnx mapok (8 2011r. — 143,3 MAH T).

OTrpy3ka 3a rog coctasuna 192 MaH 7 (B 2011 . — 187,2 MAH T).

3a gekabpb 2012 r. yronbHble NpeanpuATAA permoHa Aobbinn 16,8 MH T, B TOM uncsie 4,4 MITH T KOKCYIOLLMXCA MapoOK.

3a mecAl yronbLWrKM oTrpy3nnv noTpebutenam 15,8 MIH T, U3 HUX Ha SKCNOPT — 8,7 MJTH T.

HoBoe 060pynoBanue Ha bopogunckom PM3 . e

B anekTpouexe BopoAnHCKOro peMoHTHO-MexaHNYeCckoro 3aBoAa 3amnyLLeH B SKCnyaTauuio
HOBBbIN 6anaHCMPOBOUHBIN cTaHOK. O6opyfoBaHKe repmaHckol ¢upmsbl «Schenck», koTopas
ABNIAETCA MUPOBBLIM INLEPOM B NPOV3BOACTBE NOAOOHON TEXHMKM, MOCTYNUIO Ha 3aBOJ B KOHLe
MUWHYBLLEro roAa B pamkax nHeecTuumoHHom nporpammbl OAO «CYIK-KpacHoApck». MocTtaBKow,

MOHTaXOM, NYCKO-HanafouHbiM1 paboTamu 1 obyyeHrem nepcoHasna 3aHMManuncb CneLnanmncTbl
MOCKOBCKOFO NpeACcTaBMTeNIbCTBA KOMMAHNUU-NPon3BoanTensa «Anbbax-LeHTp».

HoBblIi cTaHOK O4eHb KOMMAKTEH, CHabXKeH 3aLMTHbIM KOXKYXOM OrpakAeHUA 1 B OTIMYMe OT
CBOEro NpeALecTBEHHKA — MOJlyaBTOMaTa — OCHaLLeH MPorpaMMHbIM yrnpasneHvem. Mpu sTom
OH J0CTaTOYHO MPOCT B 3KCMJTyaTaLm 1 MO3BOAAET Npu 6anaHCMpoBKe AOOUTHCA MUHUMANBbHOMO
ancbanaHca. «C 3mumM cmaHkom moYyHOCMb U Kayecmeo pabom HaMHO20 8blle, — PacCcKa3biBaeT O NpenmMyLLecTBax HOBOro nprobperte-
HWMA cnecapb Liexa peMoHTHo-noasmxHoro coctasa OO0 «bopogunHckun PM3» Onez Koyepaux. — Camoe 21a6Hoe npeumyuwecmeo Hogou
MexXHUKU — npoz2pammHoe obecneyeHue noseiuieHHoU moyHocmu. Beoouwe 8ce napamempel, U cmaHok cam paccyumsigaem ace 0onycku u
deslaem 3mo MoyHee, 4eM cmapoe 060py008aHue».

Bblcokasa TOUHOCTb 1 KauecTBO — He eiUHCTBEHHbIe MpenMyLLecTBa HOBOro obopynoBaHusa. MporpamMmmHoe obecrneyeHne gaHHOro
CTaHKa TakXe cnocobHO HakannmMBaTb U aHanM3MpoBaTb MHGOPMaLMio. AHaNM3 HaKOMNEHHbIX AaHHbIX MO3BONIUT ONpefenATb XapakTep
NOBPEXAEHUA NEKTPUYECKNX MALLUH NPU NOCIeAYOLWNX PEMOHTaX, a TakKe HaAEKHOCTb KpenyieHnA 6anaHCcMpOBOYHbIX FPY30B Npu
nposefeHn NpeabiayLel 6anaHCMPOBKN POTOPOB U AKOPEA.

Ha HoBOM 060pyaoBaHMN MPOU3BOANTCA HanaHCUPOBKa He6ONbLLIMX NO pa3mepy AeTanei Becom Ao 300 Kr. bonee KpynHble noka 6anaH-
CUPYIOT Ha CTapoM nonyaBTomaTte. Ho yxe B HblHeLIHeM rofy no MHBECTULIMOHHON NPOorpaMme B 1EKTPOLIEX MOCTYMNUT eLle OfUH HOBbIIA
CTaHOK AnA 6anaHCNPOBKY POTOPOB 1 AKOPEN 3M1eKTPOMaLLVH BECOM [10 8 T.
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HoBbiil 6ypoBoi ctaHoK B nuHenke Sandvik

Komnanus Sandvik Mining do6asnsaem k
NuHelike 6yposozo o6opydoeaHus cepmu-
¢uyuposaHHbIli cmaHoK OnA 6ypeHus 8o
83pbIBOONACHbIX YC/I08USAX.

Cepwuia KomnakTHoro obopyaosaHua Sandvik
DE100, npegHa3HayeHHOro Ansa nog3emMHoro
1 MNOBEPXHOCTHOIO Pa3BeflouyHOro BypeHus, MONoONHUAACh CepTM-
duumpoBaHHbIM Mo cTaHaapTy ATEX ctaHkom DE130x. PaspaboTka
HOBWHKW Beflacb B MOSIHOM COOTBETCTBUM C NoAuTMKon Sandvik,
HanpasfiEHHO Ha MoBbILLIEHNe 6e30MacHOCTU 06opyLoBaHWsA b6a-
roflapa BOM/IOLWWEHWNIO MPUHLMNOB OXPaHbl OKpY»KatoLen cpefpbl,
30pOBbA 1 6e30MaCHOCTW.

KoHcTpyKLMA HOBOro CTaHKa OCHOBbIBAETCA HAa MPOBEPEHHOM
BpPEMEHEeM 1 BbICOKOMPOU3BOANTESIbHOM CTaHKe AJ1A KOOHKOBOMO
6ypeHus DE130. MoaynbHasa cxemMa KOMMOHOBKM 311EMEHTOB, BO3-
MOXHOCTb BypeHna CKBaXWH rnyo6uHon fo 815Mm LTaHron CTaH-
ZapTHoro pasmepa «N» ¢ ycunrem nogaunm 6ypoBoro MHCTPYMeHTa
4,7 T n nogbema 6,3 T — Bce 370 Aenaet DE130x no-HacToAwemy
3¢ dEKTMBHBIM CTaHKOM [/ Fe0NIoropa3BesKu.

Cunosas yctaHoBKa DE130x noaBepriack nosHoi nepepaboTke.
Ee aBTOMaTVKa 3¢pPeKTUBHO OTCNEKUBAET M KOHTPONMPYET TEM-
nepaTypy rmapaBvyeckoi XUAKOCTA 1 3N1eKTPOMOTOPa, a Takxe
nocTynaiouliee Ha 31eKTPOMOTOP HanpsakeHue. YCTaHOBKa nmeeT
COBCTBEHHYIO CUCTEMY aBapUIAHON 3aLWTbl 1 paboTaeT B iMana3oHe
nopasaemMbix HanpsaxeHnin 400—1140V. Bce y3nbl cepTduLmpoBaHbl
U CKOHCTPYMPOBaHbI Af1A paboTbl NpY TemnepaTypax MOBEPXHOCTY
ndetanen go +150°C (TemnepaTypHbIi Knacc T4).

[nAaToro Yto6bl COOTBETCTBOBATL €BPONENCKNM anpekTBam ATEX,
HekoTopble 13 getanen DE130 3ameHeHbl CTanbHbIMKU aHanoramu. B
OTNInMYKMe OT CTaHAAPTHOM KomnneKTauum DE130 HoBasA mogenb Takxke
BKJIIOYAET B €6 JOMONHUTENBHbIN NPUGOP ANA OTCNEXNBaHWSA NO-
NOXEHWA LWTaHrofepKaTens, pasMeLLeHHbIN Ha NaHenu ynpasneHus,
1 aBapWHbIA TPOCOBBIN BbiK/OYaTesNb Ha 6ypoBoi MauTe, obecne-
YMBaOLLNIA MOBbILLEHHYO 6€30MacHOCTb IKCMyaTaLuu.

‘SAN DVIK

Axopox TogpuHKu, rnobanbHbIi MeHea-
Xep no obopynoBaHWio ANA reonoropas-
Beaku Sandvik Mining, npokommeHTpoBan
BbINYCK HOBOro cTaHKa: «Cepusa 6ypossix
cmaHkos Sandvik DE100 none3yemcsa 6o/1b-
WuM ycnexom 80 8cem mupe, U meneps, Ha-
651100a: pacwupeHue 006b14U yesif, Mbl NOCYUMAIU He06X00UMbIM
0obasume 8 TUHeliKy cepmupuyupoB8aHHyI 8epcuto 3mozo 06o-
pyoosaHus, mem 6osee Ymo npu ee papabomke noseiWeHHOe
B8HUMAHUe y0ena/10Cb NPUHYUNAM OXPAaHbl OKpyxarouwel cpedsi,
300p08bA U 6e30NacHocmu».

ATEX — ROKyMeHT, npeAcTaBieHHbIN ABYMA AN-
pektusamu EC (ogHa ana nsrotoeutenei, a gpyras
[nA nonb3oBaTenein 060pyfoBaHWs), ONNCbIBa-
lowwuin TpeboBaHMA K 060pyAOBaHMIO U pPa-
60Te B NOTEHLMANIbHO B3PbIBOOMACHOW
cpepe. Pa3BefouHbIli 6ypoBoIi CTaHOK
DE130x nonHocTbio cepTndumLmpo-
BaH B COOTBETCTBMM C Nocnea-
HUMKU TpeboBaHuAMK ATEX 1
npepHasHayeH Ana nog-
3eMHbIX paboT B yrosib-
HOM nnacTe.

|

-20 — +60;

AHEMOMETPA AMP-2 B POCCUU
000 HMN® QKOTEXUHBECT»

AHEMOMETP ANP-2 — 3T0 TOYHOCTb U HAAEXXHOCTb, MPOBEPEHHbIE BPEMEHEM
HOBEWLIAA MOAUOUKALIUA, HAHONOKPBITUE — FAPAHTUA 36 MECSILLEB!

_ N\ana3oH nokasaHuit, m/c 0,00 — 42,0;
- Pazpewenne, m/c — 0,01
_d BAaXHOCTb BO3AyXa (C KOHAeHcauuein), % — po 100
- [TPOAOAKMTEABHOCTL PaboThl 6€3 3aMeHbl IAEMEHTOB
nuTaHusa Ao 1 ropa
d CteneHb 3alUMTbl OT BO3AENCTBUA BHELLHEN cpeabl — IP 54
_ YpoBeHb 3awmtbl — PO Ua (Ex ia ITI);
- OnpepeneHne CpepHE CKOPOCTU
3a MHTEpBaA BpeMeHU, ¢ — oT 1 Ao 5994;
. N\ana3oH usmepeHuin, m/c — 0,2-40,0;
- N\nana3oH pabounx Temneparyp, CO—

PA3PABOTYUK U EAUHCTBEHHbIW U3TOTOBUTEAD

Ten./dakc: (495) 397-01-66, mob6. Tea. +7 (916) 605-70-37;

www.ecotech-invest.ru; E-mail: director@ecotech-invest.ru
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4800 ceKunin MexaHN3NPOBaHHON Kpenu eXXerogHo
CMOryT BocCTaHaBnunBaTb «[OpHble MalWMHbI» AIA CBONX KJINEHTOB

25 dexkabpsa 2012e. Ha [lpyxKoeckom
MawuHocmpoumesibHOoM 3aeode, 8x001-
wiem 8 HIK «lopHble mawuHb!» (YKpauHa),
OMKPbIZI0Cb peMOHMHOE NPou3809cmMeo
ceKyuli mexaHu3uposaHHol Kpenu. Coe-
pemeHHoe o6opydoeaHue no3eosisem uc-
nosb308ame Hoeeliwue mexHoJ102uu 0N
8occmanosneHusa demanel. lpouseodc-
meeHHAas MoOWHOCMb — Mpu cmaHoapm-
HbIX /1d8a-KomMNJieKma exemecAa4Ho.

HoBoe pemMoHTHOe Npou3BOACTBO NO3BO-
NAeT B ABa pa3a COKPaTUTb CPOK KanuTab-
HOro peMoHTa CTaHAAPTHOrO NlaBa-KOMIMJIeK-
Ta (nopagka 130 cekumin MexaHU3npPoBaHHOM
Kpenu) — c ABYX A0 OfHOro mecsaua. 310
MO3BOJINT FOPHAKaM yBeNNUYUTb 06beMbI
NPOV3BOACTBA W YCKOPUTbL BBOA B SKCMY-
aTauuio HOBbIX NaB.

«Pazgumue peMoOHMHbIX NPou3800CMe —
3MOo 00HA U3 cocmasnaUux Hawel cmpa-
meauu 8 cepsuce. B 2012 2. Mbl OMKpbIAU yXxe
mpu cneyuanau3uposaHHele nowWdoku 8
Ykpaure u Poccuu. Bmecme ¢ 8sodom pemn-
pou3800cme Mol pazeugdem NOCMAKU Opu-
2UHA/IbHbIX 3aNACHbIX Yacmel u npednazaem
K/ueHmam eHe2apaHmudiHblli cepguc ob6opy-
0osaHusa», — 3aasun Uzopo PomeHko, nn-
peKkTop No MapKeTuHry un npogaxam HIMK
«[OpHbIe MaLLMHBI».

BuexeHannowaam 11,5 Tbic. KB. M pa3meLLie-
Ho 100 eq. TeXHONOrMYECKOro 060pyAOBaHNA.
Cpean HUX BbICOKOTEXHONOIMYHbIE Hamna-
BOYHblE CMCTEMbI KomnaHuu Fronius (ABc-
TPpWUA) — MNPOBOTO NIAepa B NPON3BOACTBE
cBapoyHoro obopynoBaHua, ApobemeTHble
MalLUWHbI ANA OUYNCTKN KpYNHOrabapuTHbIX
feTanen n CToeyHo-AOMKPATHON FPynMbl CeK-
LM Kpenwm, OKpacoyHasa Kamepa NpoxogHoro
AeNncTBuMA, rpy3onogbemMHble MexaHU3Mbl.

Mpe3eHTaLUIO PEMOHTHOIO NPOU3BOAC-
TBa NOCETUN NPeACTaBUTENN KPYNMHENLINX
yrnepo6biBaoLmx o6beanHeHN YKparHbl.
Bo BpemsA 3KcKypcmm No Liexy rocTv 03HaKo-
MWJINCb C TEXHONOMMYECKMMIN BO3MOXHOC-
TAMM U KOHKYPEHTHbIMW MpenmyLLecTBamm
HOBOrO CepBMCca.

OTAbIX B OAHOM M3 NYHLUNX
peabnnnNTauNoHHbIX LLeHTPOB CTPaHbl

Cmanucnas Typ606a, cTapLunini MEXaHWK
no pemoHTy obopynosaHus LL/y «benosep-
cKoe», noauepKHyn: «<Ham Hado pemoHmMu-
posame mexkpenu. [ToHAMHo, 4mMo peMoHm
obolidemcs 2opazdo Oewessie, YeM Kynumeo
Hosyto, a mexHuKa nopabomaems». Hukonati
MoxHomapes, fipeKTOp Mo NPOU3BOACTBY
M «AHmpayum», otmetun: «To, umo 6ydem
Nnpo8ooUMbCA peMOHM YuauHOpos, — 3mo
0YeHb Xopowo, 00 3Mo20 OHU 8bI6PACHIBA-
JIUCb 8 MEMAJI/TOMOM. A 3MO yXe SKOHOMUS
Decypcos, 3mo yxe CHUXeHue cebecmoumoc-
mu pemoHman. «30ecb 8C€ byoem npoucxo-
OUMb KOMNAKMHO, KOMMOPMHO U 6bicmpo.
Kak ebl sudesnu, Ml Ha ce200HAWHUU OeHb 06-
1addem Ho8bIM 060py008aHUEM, Mbl MOXeM
Ce200HA 0elamb 3aujuUmHsle N08epxXHOCMU
8blcoKol mgepdocmu, 0es1ame UX dHMUKOP-
pO3UliHbIMU, MO AB/IAeMCA HeOMBeMIeMoU
yacmeto camoli Kpenu», — 3anasun PoMaH
3a6aea, pykoBoaUTENb PEMOHTHOIO MPO-
N3BOACTBA.

HanomHum, B 2012 1. HINK «fopHble mawu-
Hbl» OTKPbIfla PEMOHTHbIE NPON3BOACTBA B
r. fopnoeka (JoHeukas o6n., YKpauHa), rae
NPOVI3BOAUTCA PEMOHT OUMCTHBIX U MPOXOS-
YecKnx KombalHoB, 1 B I. KameHck-LLaxTuH-
cKkun (PocTtoBckas 061., Poccus), B KoTopom
BbIMONTHAETCA PEMOHT CEKLUIA MeXaHU3UPO-
BaHHOW Kpenu 1 Jpyroro ropHOLWaxTHOro
060pyaoBaHUs AN POCCUACKMX KNVEHTOB
KOMMaHUW.

CY3K

' CUBUPCKAS YIONTbHAA
OHEPTETUYECKAS KOMMNAHUA

Yxe Heckonbko neT ®oHa «CY3K-PerrioHam» COTpyaHMYAET C peabrnmTauioHHbIM LEHTPOM

YnpasneHua aenamu npesngeHta Poccum «MonsaHbi». bnaropapa ®oHay cBoe 340poBbe B OAHOM
13 Nly4ylinmx caHaTopueB CTPaHbl MONpPaBnAlT AeTn coTpyaHnkos CYIK, BeTepaHbl KOMMNaHmy,
pebATHILKN N3 AEeTCKMX OMOB 1 CEMEN, MONaBLWKMX B TPYAHYIO XKMN3HeHHY cuTyaumio. C mo-
MeHTa CTapTa NPOrpaMmmMbl B MEANLIMHCKNX yupexxaeHuax YnpasneHna genamu lNpesunaeHTta
P® npownu Kypcbl neveHns n peabunutaumm 11 getckux rpynn (okono 400 feteir) v 6 rpynn
B3pocsibIX (0Kono 120 yenosek).

[nA Kaxgoro nauyeHTa, B 3aBUCYMOCTM OT ero 3aboneBaHnA, CeLnanucTbl peabunmTauyoH-
HOrO OTAENEeHUA COCTaBAAIOT MHAMBUAYaATbHYIO NPporpaMmmy neueHns. CekTp neyebHbIx npove-
[Llyp O4EeHb pa3HOObpa3seH: neuebHan Gr3KynbTypa, Maccax, prsmnotepanus, apomadutorepanis,
6acceiiH n ap. «<OmMOoxHyn, nodneyusca. [lge Hedesu nposemesnu He3AMeMHO, — RENUTCA Bre-
yaTneHVAMM BOAUTENb NOrpy3unKa aBToTpakTopHoro Lexa ¢punmana OAO «CY3IK-KpacHoAapck»
«Pa3pe3 bepezosckuii-1» JleoHud AHOpeee. — 3ameyamesibHublli 0300posumMestbHblli Komniiekc!
Smom yeHmp, delicmeumesibHO, A8719emMCcA 0OHUM U3 JTyHUIUX MEOUUYUHCKUX yupex0eHul 8 chepe
peabunumayuu, 4 3mo npo4yscmaosas Ha cebe».

HakaHyHe HOBOrofHVX NPa3AHMKOB AN1A AeTel 1 B3pOC/IbIX Oblfia OpraH1M30BaHa 1 pa3sHoo6-
pa3sHas focyrosas nporpamma. COTpyaHUKN KpacHoApcKux npeanpuatnii CYSK nobbiBany Ha
KpacHow nnowaan, No3HakKoOMUANCh C AOCTOMPUMEeYaTeIbHOCTAMN KpeMns, Bble3xanu € 3KC-
Kypcueil Ha Bopo6bE&Bbl ropbl. PEBATULLIKM FOPHAKOB MOMYUYUIN YHVKaNbHYO BO3MOXHOCTb NO-
6bIBaTb Ha rNaBHOW enke Poccuw, rae M BPYyUUnm NrpyLwKin, CyBEHMPbI U ClagKue nopapku.

OpraHu3aums neyeHuns n peabunutauua getein cotpyaHukos CY3K, BeTepaHOB KomnaHmy, pe-
6ATVILLIEK 13 AETCKMX JOMOB 1 CEMEN, MOMABLUYX B TPYAHYO XKU3HEHHYO CUTYaLo, TPOAOIIKATCA

1 B HbIHELLHeM rofy. HanomMHvm, B KoHLe
MUWHYBLLEro roga nepsbill 3amecTuTeNb
Ynpasnsawuwero genamu lNpesngeHTa
P® Cepren KoBanes v 3amecTuTesb re-
HepanbHoro anpekTopa OAO «CY3K»,
Mpe3sungeHt ®oHpa «CYIK-PernoHam»
Ceprei [pyropbes nognucanu ovepen-
HOe cornalleHve o coTpyagHuYecTse B
0651acT 030POBNEHUS CEMEN LUAXTe-
poB u3 pernoHoB Cnbupu n JanoHero
BocTtoka. B 2013 r. ®oHp «CY3K-Peruvo-
Ham» HanpaBuT B NOAMOCKOBHbIe «[1o-
NSIHbI» OKOJO NATMAECATY fieTeli U 6onee
COpOKa B3pOC/biX.
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&) BEHTIIPOM

APTEMOBCKUA MALLMHOCTPOUTEJIbHbIA 3ABOJ
CepgasioBckas obnactb, r. AptemoBcKui, yn. Cagosas, 12
Ten.: (343 63) 58 112,58 105, 58 100, pakc: (343 63) 58 158

e-mail: ventprom@ ventprom.com
www.ventprom.com

BEHTUNATOPDI LUAXTHDIE:

[MaBHOro NPoBEeTPUBAHKA
MecTHOro npoBeTprBaHMA

[a300TCacbiBawOLWme YCTaHOBKU
NEHTOYHblE KOHBENepPa, KOHBENEPHbIE POJINKN

/sp 9ot

Cucrema
=He>KMeHTa
KayecTBa

npencranlTen bCTBO

CY3K

' CUBUPCKAS YIOJTbHAS
BHEPIETUYECKASI KOMMNAHUS

lWaxTa «Amenu 7 Hoabpa»
0AO «CY3K-Ky36acc» BBena
B KCnnyaTayuio HOBYIO NaBy

Ha waxte «/meHn 7 Hoabpsa» B AHBape 2013 1. BBeAeHa B IKCMNY-
aTauumio Hoeast naBa N21358-1 ¢ BbIHUMaeMOW MOLHOCTbIO MjiacTa
4,6 M 1 3anacammn yrna 3,9 MAH T.

3abon obopynosaH 166 cekunamu kKpenu «Tarop 24/50» (Monb-
LLIa), OCHALLEHHbIMW HOBOW 31EKTPOrAPaBINYECKON CUCTEMO Y-
paBneHua pupmbl MARCO (FfepmaHun). MNMpeunmyLiectsa cuctembl:
BO3MOXXHOCTb PYYHOTO, MOy — WM aBTOMaTUYECKOro ynpasieHna
CeKUMM UAW rpynnbl CEKLMA; MporpaMmmMmmpyemasn onTMm3aLmna us-
rnba KoHBenepa 1 KoppeKkuua nosmummn KoHeerepa; online-mo-
HUTOPWHT flaBbl, BK/IOYAA N3MepeHne NpoaBUKeHNA KOHBenepa,
reomexaHu4ecKrin MOHUTOPWHT FOPHOTOo AaBneHunsA (aHanms3 guHa-
MUYECKOTO COCTOAHNA NaBbl 1 CTPYKTYPbl KPOBIIN).

Mopo6Han cuctema y»<e UMeeT OnMbIT YCMELWHOro NPUMEHeHWA B
CNOXHbIX FOPHO-TE0IOrMYECKUX YCIOBUAX LWaxXTbl <KoMmcomonewy.
Tak e naea N21358-1 o6opynoBaHa komb6anHom SL-500 1 naBHbIM
KoHBelepom SH PF 4/1032 (TepmaHus).

ExxemecAuHanA Harpy3ka Ha 3aboi, oTpabaTtbiBaeMbllt 6puragon
Bacunua BatoknHa, coctaBut 300 TbiC. T yrns.

B I. HoBoKy3HelKe:

Ten.: +7 913-136-37-75,

+7 923-622-99-73

e-mail: ilnar_ventprom@mail.ru

000 «KUHIKOYJ1» npuo6pesno 100 % ak-
yuii OAO «YzonvHaa komnaHusa «Anmas-
Hasa» «, OAO «3amyanoeckuli aumpayumy,
3A0 «Pocmoezopmaw», 3A0 «lykoenoe-
py3mpaHc», 3A0 «lykoeTenexkom».

YrnepobbiBatowue npeanpuATys r. [ykoBo,
npuobpeteHHble 000 «KUHIKOY1»: waxTa
«AnmasHas», waxTta «PocToBCcKasA», WaxTa
«lykoBckas» (BxogAat B OAO «YronbHasa Kom-
naHmna «AnmasHas), LwaxTa «3amyanoBcKasa»
noboratutenbHas pabprika «3amyanoBcKany»
(BxogaT B OAO «3aMyanoBCKWiA aHTpaLUT»),
ABNAIOTCA CTapenwumMn nNpeanpuaTnamm
Poccun v umetoT 60MbLLION NOTEHUMaN pas-
BuTMA. COBOKYMHblE 3anacbl yrnsa oLeHmBa-
oTCcAB 1332 MNH T.

LaxTel fO6BIBAOT aHTPALUTLI MapKu
«A» (@HTpaLMT) — KaMeHHbI yrofib camom
BbICOKOW cTeneHn yrnedbukaumm, KOTopbii
ABNAETCA BbICOKOKATOPUNHBIM 1 BbICOKOKa-
YeCTBEHHbIM TOM/IMBOM.

B pamkax MHBECTULMOHHOI Nporpammbl
000 «KWNHTKOYJ1» ocyLiecTBUT peKoHC-
TPYKUMIO 1 MOJepPHU3aunio npuobpeTeH-
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COOTBETCTBYET
MeXayHapoLHOMy
CTaHgapTy

1SO 9001:2000
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Mpynna koMmnaHui

HbIX aKTUBOB C MPUMEHEHNEM COBPEMEHHbIX
TeXHOJorni 1 060pyAOBaHNA, B pe3ynbrate
KOTOPOW YyBENNUNTCA MPON3BOACTBEHHAA
MOLLHOCTb NpeanpuAaTUi.

MnaHbl No fobbiye yrnsA nocne peKkoHc-
TPYKUMM 1 MofepHusaumm K 2014 r. oueHu-
BalOTCA B4 MSIH T Brog.

Kak coumarnbHO OTBETCTBEHHBI paboTofa-
Tenb komnaHusa «KUHTKOYJ1» 6yaeT peanumso-
BbIBaTb PAL MEPONPUATAIA MO NOBbLILEHWNIO
Npon3BOACTBEHHOW 6e30MacHOCTH, ynyuylue-
HWIO YCNOBUI TPyAa LIAaXTEPOB U KayecTBa
nX XU3HW, byaeT pa3BuBaTb couunanbHoe
napTHepPCTBO.

PacwunpeHne noptdens akTMBOB 3aKna-
[blBaeT Hafle>KHYI0 OCHOBY A0O/ITOCPOYHOIO
pa3suTua KomnaHun. B cBoto ouepepb yc-

newHasa peanusaunsa NPoeKTa AacT HOBbIN
CTUMYN A4J15 NIPOM3BOACTBEHHOIO U COLMAsb-
HO-2KOHOMMNUYECKOro pa3BuTua BoctouHoro
HoHbacca.

Hawa cnpaeka

Ipynna komnanut «<KUHIKOYJT», 8 komopyto
8x00:am 000 «KUHIKOY/T». OO0 «KUHIKOYJ1
«l]lanbHuUti Bocmok», OO0 «KUHIKOYJT «tOr»,
ocywecmsasem 006bi4y, obo2aujeHue u
npooaxy yena. [pouzsodcmeeHHble akmuabl
2pynnel KOMNAHUU HAX00aMCcA HA Meppumo-
pusx Mpumopckozo kpasa u Pocmosckoli 06-
nacmu, ogpuc npodax Haxooumcs 8 Mockae.
OcHogHble Mapku yana: «A» u «T». KUHTKOY/1
ocyujecmansaem npooaxu y20/1bHol npooyK-
yuu, Kak Ha npednpusmus 8HymMpeHHe20 pbiH-
Kd, mak u Ha sxcnopm 6 cmpadsl ATP (yzosib
mapku «T»), 8 cmpanel EC (y20116 Mapku «A»).

B Hacmosawee spema KNHIOY/1 peanusyem
MacwmabHyto UHBECMUYUOHHYIO NpO2PaMMY
No pekoHCMPYKYuU U cmpoumesiscmay Ho-
8bIX y21e006bi8aOWUX U 0602aMUMEsTbHbIX
npednpuamuti 8 Pocmosckol obnacmu.
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000 «OBbEANHEHUE «MPOKOMbEBCKYIOJ1b» UHOOPMUPYET

Cebiwie 235 moic. m yansa ceepx naaHa 2012 2. ebl0anu Ha-2opa y2nedo6bi-
saiowue npednpuamus O6veduHeHus «[IpokoneescKy20/b» (2eHepanbHbIl

oupekmop Bnadumup Muxaiinoeuy Kop«os).

Mpw nnaHe 1 MAH 569 TbiC. T LWAXTEPbLI KOMNAHUK «[POKOMbEBCKYro/b» AOObIIN

1 mnH 808,8 TbIC. T yrnA.

[JonA yrna Kokcyowmnxca Mapok B obLem ob6béme coctasuna 95,9 %.

Mo nToram roga c «nntoCcom» cpa60Tan|/1 BCe WaXTbl KOMMNaHNN.

Oco6EHHOCTBIO WAXT O6'be,EWIHEHI/IF| «npOKOI’IbEBCKyI'OJ'Ib» ABNAETCA OTpaGOTKa

KpyTonagatownx yrosibHbiX Na1acTtoB C yrnom Ao 90 rpagycos.

Ha cHumke 6puzada JllobsHosa.

Utorn pa6otbi

«06beauHenua «fipokonbeBcKyronb» 3a 2012 rop

Sandvik npeacraBnsaer HoBylo gpo6unky VIBROCONE™
¢ pyHKUMen N3MeNnbyeHNa maTtepmana

Opobunka Vibrocone™ — 370 HoBasA pa3spa-
60Tka KomnaHum Sandvik Mining B obnactu
TexHonoruv gpobnenus. B Heli 06begnHUNUCH
NPUHLNMMBI, IEXKaLMe B OCHOBE Kak 06bIYHOTO

SANDVIK
=

npouecca, 8 YaCMHOCMU MAKUX KAK NOsABJIeHUE
Hogoli mexHos02uU 8 0b61acmu 0pobsIeHUs.
PesonoyuoHHas opobuska Vibrocone — smo
nepawili waz Ha nymu K co30aHU0 MexHo02uu

LApo6neHuns, Tak ¥ MOMOJ1a, YTO MO3BONAET NPO-
U3BOANTb 60JbLIOE KONMYECTBO TOHKO N3MeSTb-
YeHHOro KoHeYHoro npogykTa. NprmeHeHve
WHHOBALMOHHOI Apobunku Vibrocone obecneumsaeT sHeprocbe-
pexeHve 0o 30 % B TEXHOIOMMYECKOM LiMKNe.

Bonee 10 000 4 ycnewHoW KpyrnocyTouHoln paboTbl Ha npea-
NPUATMAX NO NepepaboTKe MefHbIX, 30J10TbIX U XKese3HbIX PyA A0-
Ka3blBaloT TEXHNYECKYIO 1 SKCMJTyaTaLMOHHYI0 HAaleKHOCTb 3TON
PEeBOMOLNOHHON TexHonoruy gpobnexus. MpoayKT, nonyyaemblii
npw ncnonb3oBaHun fpobunkn Vibrocone, oTKpbiBaeT HOBble BO3-
MOXXHOCTU ANA 3PHEKTUBHOIO C TOUKM 3PEHNA SKONOTMYHOCTU Bbl-
nosiHeHVA onepaumun apobneHuna. Hanprmep, B COBPeMEHHbIX Tex-
HOJTOrMYECKUX CXeMax JoV3MeSTbYeHNA C MPUMEHEHNEM CTEPXKHEBbIX
U/Unu WwapoBbix MenbHUL Vibrocone MoXeT 3aMeHUTb CTePXKHEBble
nnm paboTaTb Ha CTaAWMN NPefBapUTENbHOIO NOMOJIa ANA LWAPOBbIX.
MprmeHeHue Vibrocone cHyXaeT 3aTpaTtbl 1 NoBbIWaeT 3bPeKTnB-
HOCTb TEXHOJIOMMYEeCKOro npoLecca.

lNpoBeaeHHOe KOMNaHKe Ausenco nccnegoBaHne NiaHNPyeMoro
B JTaTnHCKo AMepurKke o6beKTa No nepepaboTke MefHOW pyabl C
MOLLHOCTbIO 10 MJTH T B rOf MOKa3arsno, 4YTo pelleHre, OCHOBAaHHOE Ha
npumeHeHun Vibrocone, ABNAETCA cambiM AeLLEBbIM VI NpeAnosaraet
3KoHOMMIO 20 % 3HEPrum OTHOCUTENIbHO anbTePHATUBbI C MPUMeHe-
HVeM MenbHWL, NoslycaMon3menbyeHus.

«Hawa yenb — 66Imb nepsbiMu 8 pazgumuu mexHoso2uli, Ha-
nNpasieHHbIX HA peweHue 3a0a4, Komopsle CMoAam neped HaWuUMu
K/ueHmamu celiyac usau ecmaHym 8 6yoyuem. B 0aHHwIli MomeHm Ha
8cex cmadusx npou3goocmea ocoboe 8HUMAaHue ydensemcs 6esonac-
HOCMU, 300p08bIO U OXpaHe okpyxatoujeli cpedsl, Ymo npugooum K
y8esiu4eHuUI0 3ampam Ha Kaxool cmaouu mexHOI02U4eCcK020 NPoyec-
ca, — otmeTun fapu Xbio3, npesvnaeHT Sandvik Mining. — O0Hako mer
cmaHem caudemenamMu nNepemeH Ha 8cex CMaouax MexHOI02U4eCcKo20

0pob/1eHUS C 8bICOKO3(hHEKMUBHBIM UCNOb30-
8aHUEeM 3Hepauu U 800bI” .

TexHonorus gpo6nenus Vibrocone™ 3awu-
weHa nateHtamu CLUA N°7,815,133 1 N97,954,735, a TakKe mexay-
HapOAHbIMY NaTEHTAMUN 1 PAJOM NATEHTHbIX 3aABOK, OXKUAAOLWNX
paccMoTpeHus, U ABAAIOTCA UHTENNEKTYalbHOW COBCTBEHHOCTbIO
komnaHwuun Sandvik Intellectual Property AB.
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OAQ “¥rONbHAA KOMMAHWA

A “KY3BACCPA3PE3Yronb”

B «Ky36accpaspesyrne»
NpUCTYNVAN K paboTe cambie MOLHbIE CAaMOCBalbl

MapkK KapbepHbIX caMocBasioB GuIManoB
«Ky3baccpaspesyrnsa» nonoaHUNCA AByms
320-ToHHbIMK BenA3amn-75601 ¢ aBuraTe-
nem MTU. MaBHasA 0CO6EHHOCTb 3TVX MaLUVH
— CunnoBas yCTaHOBKa MOLLHOCTbIO 3750 1.
C.NPOV3BOACTBA HEMELKOro KoHLepHa MTU.
Ana cpaBHeHnA: mowHOCTb benA3a-75600
MeHblLue Ha 250 n. c.

HoBble camocBasbl TpUCTynum K pabote
Ha bauaTckom n TananHCcKOM pa3spesax Kom-
naHuwn. Mo cnosam lMempa KupueHko, 3amec-
TUTENA HayanbHUKa aBTOTPAHCMOPTHOrO Y-
pasneHna OAO «YK «Kysbaccpaspesyronb,
B HacTosAwee Bpema benA3-75601 — 310
camas MOLLHaA MallviHa B aBTOMapKe Kapb-
€PHbIX CAMOCBaIOB KOMMaHuW. ABTOMOGUIb
CHapsAXeHHoM macco B 250 T 3a 0AHY CMeHy
MO>KET BbIBE3TM MOYTU 7 TbIC. T NOPOAbI UK
6ornee 2,5 TbIC.Ky6. M BCKPbILLN.

B 6a3oBon komnnekrauun benA3-75601
OCHaLLeH KOHAMLIMOHEPOM 1 OTOMUTENEM Ca-
NIOHA, CCTEMOW BEHTUNALMM BO3AYyXa U BO3-
MOXHOCTbIO PerynimpoBaTb NMosioXKeHve pyns
no BbICOTe 1 BblNeTy. bonblioe BHUMaHWe
YAENeHO aKTUBHOW U NaccMBHOW 6e3onac-
HOCTV MawwwmHbl. CaMocBan yKOMMNeKToBaH
aBTOMaTMYECKOW CUCTEMON MOXapoTylue-
HA, CTOAHOYHOW CUCTEMON C iBYMA TOPMO3-
HbIMU MeXaHM3MaMK, CMCTeMamy BUAE006-
30pa 1 KOHTPONA AaBJIEHVA B LWUMHAX U T.A.

C 2012r. B pamKax NATUNIETHE CTpaTeru-
Yyeckom nporpammbl MogepHu3aumm YK «Kys-
6accpa3pesyrosb» NPOBOANT MacluTabHoe
06HOBIEHVIE MAPKa TEXHVKN — aBTOMOOWIb-
HOW, XeNle3HOJOPOXHOW, 6YyNbA03EPHON 1
BCromoraTenbHol. Ha npuobpeTteHmne BoCb-
MM 320-ToHHbIX BenA3oB KomnaHWA Hanpa-
Buna 6onee 1,3 mnpg py6. Bcero xe B 2012r.

Ha 0OHOB/NEHWE FOPHOTPAHCMOPTHOrO NapKa
6b110 BblAeneHo noutu 3,4 mnpg pyo.

Hawa cnpaska

OAO «YK «Ky3zbaccpaspe3syzoe» — Kpyn-
Heliwas komnaHus 8 Kemeposckol obnacmu
u Poccuu, cneyuanusupyouwascs Ha 0o6biye
Yesna omKpbimblM cnocobom. Exxezo0Heil 06o-
em y2n1ed06bi4U Ha NpedNpUAMUAX KOMNAHUU
cocmasus okoso 50 miH m. B cocmas komna-
HUU 8x00sm wecms ¢punuanos: «<Kedposckuti,
«Moxoackuti», <basamckuii», «KpacHobpooc-
Kui», «TanduHckul», «<Kanmaxckudl» yeoneHole
paspeswbl, waxma «batikaumckas», d8a 060cob-
JIeHHbIX CMPYKMYPHbIX N0OpasoesieHus — «As-
mompadc» u «Canaupckoe 20pHo-pyodHoe
npou3eodcmao». DyHKUUU eOUHOTUYHO20 UC-
nosHumersneHozo opeaHa OAO «YK «Kysbaccpas-
pe3yzosnb» nepedaHel 000 «YTMK-XonduHe».

7 5 CYIK

‘ CUBNPCKASA YIONbHAA
SHEPTETUHECKAA KOMMAHWNA

Ha paspese «TyrHyncknn»
Ao6biTa 100-MUNANOHHANA TOHHA YINA

Ha paspese «TyrHyinckuin» B asHBape 2013 1. 4o6biTa tobunenHas, 100-M1INMOHHaA TOHHa
YrNA CO AHA OCHOBaHWA NPeanpUATUA.

Pa6oTbl No popmrpoBaHmio pa3pesa 1 ropHaLKoro nocenka CaraH-Hyp Hadanucb B 1984T.
B MecTHOCTU OnoHb-LLUnbups, Ha rpaHnle Bypatim n YutuHckon obnactn. OduumanbHo
pa3pes «TyrHyincknii» 6bin 3aperncTprpoBaH 24 sHBapa 1989T.

B coctaB OAO «CY3K» paspes «TyrHymnckumn» sowen 8 2001 r.C
TOro BpeMeHV NpoBefeHa rybokas TexHonormyeckas Mogep-
HM3aumAa paspesa, YTo NO3BONO NOBbLICUTb IGPEKTUBHOCTbL
Npoun3BoACTBa U AOOUTLCA pocTa 06bEMOB [06bIUM € 5,3 MIH
[0 12,5 MnH T yrnAa Broa.

3a npowepLwe roabl Ha pa3pese peann3oBaHbl iBa Kpyn-
HbIX MHBECTULIMOHHbIX MPOEKTA: BbIXOA Ha YPOBEHb A06bLIUM
12 MAIH T yrnA B rof € pa3BuTnem TYrHyNCKOro norpy3oyHo-
TPaHCNOPTHOrO YNpaBfieHNA N CTPOUTENIbCTBO COBPEMEHHOMN
oboratutenbHomn GabprKkn MOLWHOCTLIO 4,5 MAH T YINA B rof,
(sBepgeHa B 2009T.).

Ha ceropHAwHunin aeHb OAO «Pa3pe3 TyrHynckuii» — oaHO
U3 KPYNHENLWNX NPeANPUATUIA NO AOObIYe KAMEHHOTO YA B
Poccun. Paspes ocHalleH caMol BbICOKOMPOW3BOANTENIbHOM
TEXHUKOW 1 HOBEMLLVMU TEXHONOMMAMY OTPabOTKM MECTOPOX-
OeHunA, OTBeYaloLW M/ BCEM MUPOBbLIM CTaHAapTam. B 2012r.
3[1eCb 6bINY YCTaHOBJIEHbI MMPOBbIE PeKopAbl B BYpeHn 1 Ha
BCKPbILIHbIX paboTax.

Hawa cnpaska

OAO «Cubupckas y2on1bHas sHepemuyeckas komnarus» (CYSK)
— KpynHeliwee 8 Poccuu y2onbHoe 06veduHeHue no obvemy 0o-
6614u. Qunuansl u douepHue npednpuamus CYSK pacnonoxeHuol
83abatikansckom, KpacHoapckom, [pumopckom u Xabaposckom
Kpasx, Kemeposckoli obnacmu, 8 bypamuu u Xakacuu.

Ly1 DEBPAJTb, 2013, “YITOJNb”
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AENTMMCA OMNbITOM OBOTALLIEEHUA

OT PEJAKLUN

B xypHane «Yronb» N21-2013 pegakLmsa OTKpbisla HOBYIO PYyOpUKY, LLefIMkom
MOCBALLEHHYIO MCTOPUU, TEXHUKE, TEXHOJIOTUAM M NPaKTUKe oboralleHns yrns.
Benywnia pybpurikn — npodeccop Yrnée — ABnaetcs 06pa3om cobrpaTesibHbIM,
HO 3a ero nNy6arKaunaAMN 1 OTBETaMIK Ha BOMPOCHI YMTaTeNel CTOUT OMbIT MHO-
rMX CNeLManMCTOB, MOCBATUBLUUX XMN3Hb 3TOMY YBJieKaTellbHOMY 1 MONe3HOMY
3aHATUIO KaK B Halller CTpaHe, TaKk 1 3a ee npegenamu.

Lienb HoBoW py6puKK - 06 beanHeHVie CNeLannCcToB A COBMECTHOIO NMovcKa
peLLeHnn UMeoLXCA 3aday U oOMeHa MHPopMaLIMen ana nNpegoTBpaLLeHns
BO3HVMKHOBEHWSA HOBbIX Npobnem.

CBOM BOMPOCHI Bbl MOXeTe NPUCbIIaTb B pefakLuio XypHana «Yronb» unm Ha

L
100 it
'i‘r'iy_« 12 : \ 8 XypHare.

Py6puka npodeccopa Yrnésa

3NeKTPOHHbIN agpec e-mail: uglev@coalexpert.ru
Hau6onee uHmepecHble 80npocbl U omeembl Ha HUX 6y0ym ony6nukoeaHsl

YK 622.794.4:622.33:543.812 © Yrnés, 2013

QakTopbl, BNuAIOLLMe Ha BbI6GOP TeXHONOI NI
o6orauieHun yrnda. Bnara u ee cTpykTypa

BnaxHOCTb yrns ABnAeTcs BaXkHbIM NapaMeTpoOM ero KayecTsa,
TaK Kak HenocpeAcTBEHHO YUnTbIBaeTCs Npy GOPMUPOBAHUN KOHT-
paKTHOW LeHbl. Bnara, copgep»allanca B yrisx, CHUXKaeT TennoTy ux
CropaHus, 1 TEM CaMbIM CHIXKAeTCA X CTOUMOCTb Ha PbiHKe Y.
Mpw noBbILWEHHON BRare co3aatoTcs NpobiemMbl C TPaHCMOPTUPOBKON
yrnei B 3MMHee BpeMs rofa, OHV CMep3atoTcsa B BaroHax v lWtabensx.
MosTomy noTpebuTenm 06bIYHO yCTaHaBNMBAIOT TpeboBaHe K 00LLei
BNare KOHUEHTPATOB KaMeHHbIX yrneln cpefHel 1 BbiCLIen cTagnil
meTamopdur3mMa B 3uMHee BpeMs roga He 6onee 7 %. B neTHee Bpems
JonycKatTcsa 6ornee BbICOKUe 3HaueHVs obLeli Bnarv NpogyKuum B
npepenax 8-10%. [nAa KaMeHHbIX yrnen Hu3wWwemn ctagun meTamop-
¢du3ma (mapka [I) MMHMManbHble 3HaYeHVA o6LLei BRarv npogyKumm,
6e3 TepMNYECKON CYLLKW YIS, UMEIOT 3HadeHna 13-15 %, uto obyc-
JIOBJIEHO BbICOKVMMM 3HAUYEHMSAMUN BHYTPEHHEN BNaru B 3TUX Yrnsx.

Bnara B yrnsax noapasfensercs Ha: BHELWHI0, BHYTPEHHIOMW,
rMrpoOCKONMYECKyHo, BNary BO3ayLIHO-CYXOro COCTOAHNA 1 np. Bos-
HMKaeT BOMPOC, KaK COOTHOCATCA 3TV BUAbI BRarn mexagy coboi?
MonblTaeMcs Pa3bACHWUTb CMbICH STUX TEPMIUHOB.

Yronb, NOrpy»eHHbI B BOAY M U3BNIEUYEHHbIN U3 Hee, TepaeT
cBobofHyto Bary (Bnary CMauvBaHus), HAXOAALYOCA Ha BHELUHeN
NMOBEPXHOCTN KycCKa. ITa BOAa NErko yaansaeTcs, cTekas C NoBepx-
HOCTU KyCKa yrns nog AelcTBrem Cusibl TAXKECTH, 1 6onee NHTEH-
CUBHO — Mpu BMOPALIMOHHOM BCTPAXMBAHWM YIJIAl HA CUTE FPOXOTa.
Mocne 3Toro B yrne ocTaeTcs Tak Ha3blBaemas «CBsi3aHHasA» BRara,
KONIMYeCTBO KOTOPOW OnpeaenaeTca XMMMUYeCKom Npupoaon yrns,
netporpadryeckMm CoCTaBOM, CTEMEHbIO yriedprKaLumm 1 rpaHyso-
METPNYECKMM COCTaBOM.

B yrnsax paHHWX CTaguni meTamopdriama Cofep>KUTCs MHOro Nonsp-
HbIX rPYynn 1 HabnogaeTcsa pa3BeTBIEHHAA CMCTEMA KPYTHbBIX OP CO
CpeaHVM guameTpom >5x108m. Mnowwagb BHYTPEHHEN MOBEPXHOCTY
Mop B 3TOM CJlyyae COCTaBNAET oKono 1 M2/r.

C poctom meTamopdusma cogeprkaHme NoAAPHbLIX FPYNM 1 Kpyn-
HbIX MOP YMeHbluaeTcs, obpasyeTcs HOBas CUCTEMA MUKPOMOP
pasmepom ~5x107'%m, KoTopble MMEIOT BHYTPEHHIOK NMOBEPXHOCTb
~200 m?/r. Bofja B yrne HaxXoAnTCA B Pas/ivuHbIX COCTOSAHUAX: B CBO-
604HOM BUAe; CBA3aHHasA B TPELUMHAX, Kanunispax u nopax; B Buge
NNeHOK, aicopbMpoBaHHbIX Ha MOBepPXHOCTU. Bce 3Tn BUAbI Bnarm
pa3nunYHbI MO MPOYHOCTY CBA3EN.

d PEBPAIb, 2013, “YTOJb”

Paznunuatot Hanbonee NPoOYHO yaepKBaeMblli MOHOMONEKYNAP-
HbI CJION 1 Nocnefytolme CIoN MOJIEKYS BOAbI, CBA3b KOTOPbIX
ocniabeBaeT C yBeNIMyeHeM PacCcToAHMA OT MOBEPXHOCTY yrnA. 3T
apcopburoHHan Bofa, KOTopas obpasyeT NieHKy Ha CTeHKax Tpe-
WwuH 1 nop. Mpw o6BOAHEHUN NNIACTa YA NPOVUCXOAUT 3anosHeHre
TPELUMH 1 NOp BOAOV 3a CYET AEWCTBISA CUIT MOBEPXHOCTHOTO HaTsXe-
HMA — KanunnsapHon cunbl. CBoboHas Bnara nmeeT cabyto cBA3b C
YF/ieM 11 ee CBOCTBA COMOCTaBMMbl CO CBONCTBAMU OObIYHOW BOAPDI.

AdcopbyUOHHAsA 8/1a2a CBSA3aHA C BHELLHEW U BHYTPEHHEN NoBepx-
HOCTAMM YN CUIAMU MOJEKYSIAPHOIO B3aUMOAeCTBMA 1 obnagaet
dM3nYecKMMm 0CO6EHHOCTAMM, OTINYAIOLWMMM ee OT CBOOOAHOM
BoAbl. AQCOp6UMOHHanA Bnara 6nKHNX CJI0eB MOMeKyN BOAbl MO-
XeT 6bITb yaaneHa u3 yrnen TofbKo TepMUYECKOi CyLwKon. Tak, co-
JepaHue afcopObLNOHHO-CBA3AHHOW Bary B yriAxX COCTAaBAET: B
6ypbix — 80 17 %, B AnIHHOMMIaMeHHbIX — 7-10%, B KOKCYOLUX-
cAa— 2-4%.

ludpamHas enaza BXoOWT B COCTaB MUHepPasibHOW YacTu yris 1
nUmeeT Hanboree NPOYHYIO XMUYECKYIO cBA3b. OHa He yganseTca
Npwv BbICYLUMBAHMM 1 MOSTOMY HE BXOLMWT HY B OfIVIH 3 MAapaMeTpOB,
XapaKTepU3yioLmX BAaXKHOCTb Yrs.

MosepxHOCMHaAs 1 6onbLUE YaCTbIO KANU/IAPHASA 871020 MOXET
YAANMTbCA MeToAamMy MexaHuyeckoro obessoxmeaHms. Cogepxa-
Hue ee HaxoaUTCA B Npeaenax 4-7 % B 3aBUCMMOCTI OT KPYMHOCTY
yrnein.

O6was snaza W, — cKnafblBaeTcA U3 BNlarv BHeLHen W, vBnaru
BO34yLWHO-cyxoro Tonavesa W,.

O6bIYHO Yronb B MyIaCTe HACbILLAETCA BOAOW B POLIECce BCEro nepu-
ofa yrnedurKaLuuu, No3ToMy B KYCKe Y1 UMEKTCA Kak OTKPbITble, Tak
1 3aKpbITble NMopbl, cogepalume B cebe Boay. M3 3akpbITol crctemsl
nop BOAY MOXHO yannTb TONIbKO Nocsie ApobneHnsa 1 U3menbyeHus
yrna. JTa Bnara Tak»ke OTHOCUTCA K BHyTPEHHeN Bnare yrns.

Bnaea sHewHAs — 310 fons o6Lel BNaru yrns, Kotopas yaanseTcs
NPV BbICYLUMBAHMU €10 A0 BO3AYLLUHO-CYXOro COCTOAHMA. JoCTUrHY Tb
TaKOro COCTOAHUA MOXHO NPY ANNTENbHOM BbICYLUMBaHWUM OTKPbITON
Npo6bl yrnsA Ha Bo3ayxe B labopaTopum Um CyLLIKOW YA Ha nogaoHe
B CywnnbHOM WwKady npu Temnepatype 50+5°C B TeueHue He 6onee
BOCbMWI YaCOB AJ1A KAMEHHBIX YrIeli Npy YCKOPEHHOM MeTOfe ornpe-
aenenna snary (TOCT 11014-2001). Mog Bnarow BO3AYyLHO-CyXOro



TOMNMBa MOHUMAIOT AONI0 O6LLEN Blaru, KOTopas OCTaeTCA B TONNBE
nocsie ero BbiCyLIMBaHKA A0 BO3[YLUHO-CYyXOro COCTOAHUA. Ee MOXHO
WHTEPNPEeTUPOBaTb Kak BHYTPEHHIO BRary yrns.

Bnaza 8030yWHO-CYyx020 COCMOAHUA ABNAGTCA HEYCTONUMNBON 1
3aBUCUT OT TEMMEPATYPbI U BNAXHOCTV aTMochepbl B nabopatopun.
Copep»aHue Bnaru B n3mesibdeHHOM Yriie 3aBUCUT OT MPUPOAbI U
CTeneHn n3menbyeHus. [ina nonyyeHna CpaBHUMbIX pe3ysibTaToB
BI@XKHOCTV Heo6xoAMMO 6biN10 YHUOULMPOBATb YCI0BUSA [OBEAE-
HWA yrna onpefeneHHON KPYNHOCTY 0 PaBHOBECHOIO COCTOAHNA C
aTmocdepoii nabopatopun. [1nA 3Toro BBeAEHbI NMOHATUA «TUFPOCKO-
nuyeckas Bnara» v <MakcrMmasbHas BIaroeMKOCTb». DTV MoKasaTesnu
Tak>Ke NCMOosb3yIoTCA AS1A OnpeAeneHnA NoNoXeHWA YIA B KNaccu-
duKaumoHHoM pAgy yrnedukauum.

luepockonuyeckasa enaza — 3TO Bfara, onpefesieHHas B Nnpobe
YFNA aHanUTUYeckom KpynHoctu (0,2 MMm), HaxoAasLLenca B paBHOBe-
cun c aTMochepoii, OTHOCUTESTbHAA BNIAXKHOCTb KOTOPOI COCTaBNAET
60+2 % npu Temnepatype 20+5°C (TOCT 8719-90). lurpockonuyec-
Kas Bnara 3aBMUCUT TONIbKO OT CBONCTB KOHKPETHOTO YA U He 3aBUCUT
ot atmocdepbl nabopaTopumn.

MakcumansHas 81020eMKOCMb — 3TO COAEpPMKaHmne obLeid Bnarm
B yrJie B COCTOAHUM NOJIHOMO HaCbILEHNA ero BOJON B yCTaHOBJIEH-
HbIX cTaHZapTom ycnoBuaAx (TOCT 8858-93). 3To cocToAHUE Kor-
[la yronb U3BneyeH 13 BOAbl 1 C HEro yaaneHa ceobofHas Bnara,
aHanu3 NPoBOANTCA B aTMOChepe C OTHOCUTENBHON BIaXKHOCTbIO
96 %. Takum 06pa3oMm, 3TO MakCMarbHOE BO3MOXXHOE 3HaueHune
BHYTPEHHeN Bnarun yrns.

[urpockonnyeckas Bnara B reHeTUYECKOM PAAY KaMEHHbIX yrnen
MMeET onpeAeneHHyto 3aKOHOMEPHOCTb 3MeHeHNs. Hanbonee Bbi-
COKUM CcofiepKaHreM Bnaru xapakTepusyloTca Y HU3KOWN CTeneHn
3penocT — AJIMHHOMIAMEHHbIE, 3aTeM OHO CHMMAeTCA [0 TOWUX
yrnei, a B aHTpauuMTax BHOBb BO3pacTaeT:

Mapka yrna i r X K OC T A

W™, % 10,0 7,0 50 3,5 2,0 1,0 24

Mo W.J1. 3TTnHrepy, noBbleHNe rMrPOCKONNYECKOW BAar y aHT-
paLMTOB CBA3AHO C XapakTepoM 1X NOPUCTOCTM, @ UMEHHO — BO3-
pacTtaHMem CUCTeMbl MUKPOMOP, YTO 0OYCIOBNNBAET NOBbIWEHKE
Pa3BUTOCTV BHYTPEHHEN MOBEPXHOCTY U NOBbILLEHHYI0 aacopbumio
napoB BOfbl.

M3 MaKpOKOMMNOHEHTOB YrNA HauMeHbLUel FMrpoCKONMYeCcKomn
Bnaron obnagaet pro3eH, a camoe BbICOKOE cofiepaHue rmrpocKo-
NMYeCcKomn Bnaru MMeeT BUTPEH.

[na onpepeneHna obLuen Barm UCXOAHOO YA UAW Barv yrns,
BbICYLLIEHHOrO A0 BO3AYLIHO-CYXOro COCTOAHMA, Npoby yrna cywat
npu Temnepatype 105-110°C B aTMocdepe Bo3ayxa Unm a3oTa, UTo
ABNAETCA CTaHJapTHbIM MeTofoM. CyLecTBYeT YCKOPEHHbIN METOA,
CyLWKu npu Temnepatype 160+5°C, KOTOPbIN UCNONb3YeTCA AN1A BHYT-
PEeHHEero KOHTPOA 3a TEXHONOrMYEeCKUMI NpoLieccamu.

Yro6bl ONpenenuTb BHYTPEHHIOIO BNary, yroib HeobXoaMmo u3menb-
YUTb [0 aHANUTNYECKON KPYNHOCTU. [Tpy 3TOM pacKpblBatOTCA BHYT-
PeHHMe NOpPbI, U BOAA, B HAX COAEPXKALLAACA, MICNapAETCA NPK CyLLKe.

CylecTByIOT MpAMbIE 1 KOCBEHHblE METOAbI ONpeaeneHuns Blaru
B yrnax. B npAamMbIx meToaax n3mepAeTca BeC Bnaru, U3Bie4eHHON 13
yrna (FTOCT 9516-92). B kocBeHHbIX MeTofax Bara onpefenaeTca no
noTepe maccbl Npobbl nocne BbicywmBaHna yrna (FOCT 11014-2001).

B npouecce cywku yrna Ao BAaKHOCTU MaTepmana, COOTBETCTBY-
IoLLeN MaKCManbHON MMrpoOCKONMYECKON BNAXKHOCTU, MPONCXOANT
ncnapeHmne NoBePXHOCTHOW 1 KanuanapHow enaru. lNpu BRaxHocTu
MaTepmana HuKe MakcManbHON FMIPOCKOMNYECKON YMeHbLLEeHNEe
B1ary CONPOBOXAAETCA POCTOM YAENbHON TENNOTbl UCMAapPeHWA Bna-
1, 4To CBMAETENbCTBYET 06 M3MeHeHUN GpU3NYeCKoro COCTOAHNA
cuctembl. [pn ncnapeHnn CBA3aHHON BRaru TeMNI0 pacxoayeTca He
TONbKO Ha ha3oBoe NpeBpaLLleHne BOAbl, HO 1 Ha pa3pyLUeHue CBA3N
C MaTepuanom.

B Poccuiickon Gepepauun B HacToALee Bpema aenctayioT TOCT
P 52911-2008 «Tonnueo TBepaoe MuHepanbHoe. MeToabl onpeaene-
HMA obLLel Bnarny», KOTOPbI ABNAETCA TakKe apOUTpakHbIM MeTo-
nom, TOCT P 52917-2008 «Tonnueo TBepaoe MnHepanbHoe. MeToabl
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) — BHELHWR CRAZAHEN MONEKYNAPHLR CNOR BOH

) — AncopGupOBEHNLIR HA NOBEPKHOCTI YITA MONEKYNAPHLR CNOH B0
) — Boga B xamannape

) — Boga W rad 8 JAKPRITOM NODOROM NPOCTRAHCTRE

Cocmae sHympeHHeU 81aau y2nia

onpeneneHus Bnarv B aHanutudyeckom npo6e» n FOCT 11014-2001
«Yrnu 6ypble, KAMEHHbIe, aHTPALUT 1 ropioyre CNlaHLbl. YCKOPeHHble
METOAbl OnpefeneHna Bnarm»,

Mo meTtonam onpenenexnsa enary no FOCT P 52911-2008 npoba
apobutca go 11,2(13) mm unn go 2,8(3) mm. [ina meTonos onpeaene-
HuA Bnary no NOCT P 52917-2008 npoba apobutca o aHanmTmyec-
Kon KpynHocTv meHee 0,2 mm. [InAa meToA0B onpeaesneHns Bnaru no
FOCTP 52911-2008 npoba apobutcsa fo 20 MM, CyLUINTCS 10 BO3AYLU-
HO-CYXOro COCTOfIHMSA, 3aTeM ApobuTcs [0 3 MM Ans onpegeneHns
BJ1arvi BO3AYLLIHO-CYXOro COCTOAHNA YCKOPEHHbIM METOLOM CYLLIMTCA
npu Temnepatype 160°C.

Ecnu ncxopHoe coctosaHme Npo6bl yriis, ero BNaXXHOCTb MO3BONAIOT
pasfenaTtb ee MexaHUYeCcKnM Crnocobom, To nocne n3mesbyeHus
Yria onpenensioT ero Bnary ofgHoCTyrneH4YaTbim metogom. Ecnm ato
HEBO3MOXHO, TO NPUMEHAIOT [BYXCTYrNeHYaTbli METOA C onpeje-
JIEHVIEM BHELUHEN BRarv u nociaegyowmnm n3mesnbyeHem yrns u
onpeneneHnem Barv BO3ayLIHO-CYXOro COCTOAHUA.

B 3aknioueHme MOXKHO cKa3zaTb, YTO MPY OnpeaeneHnn BHyTPEH-
Hel Bnaru yrna KpyrnHocTb Npobbl ABAAETCA BaXHbIM GaKTOpoM,
KOTOPbIN CYLLEeCTBEHHO BAMAET Ha 3HayeHue Bnaru. JTy CBA3b
KPYNHOCTW YrNA U AONW BRaruv, COAepKaLleinca B 3aKpbITOM NOpo-
BOM NPOCTPAHCTBE YriA, 0CO6eHHO BaXXHO 3HaTb Npu pa3paboTke
TEXHONIOrnn oboraweHns KaMeHHOro yrns ANMHHOMNIAMEHHON
MapkKu. [ins aToro yrna Tpebyemoe 3HayeHue Hu3Lweln TennoTBop-
HOW CNOCOGHOCTM KOHLeHTpaTa ~6000 KKan/Kr, onpegensioLyein
BbICOKOKAUYeCTBEHHY0 MPOAYKLMIO, MOXKET ObITb HeJOCTMXKMUMO 6e3
TepMUYEeCcKon CywKku yrna. B cnyyae npumeHeHna B cxeme o60-
raTutenbHon GabprKy CyLKK yrins Heo6XoAMMO paccmaTprBaTh
BOMPOC KPYMHOCTN MaTepuana, nogBepraemoro cyLike. BoamoxHo,
yToO CywKa yrnsa Mapku [1 KpynHocTbio 6onee 1 mm, byaer Hepa-
LMOHANbHOMN, TaK KaK B 3TOM YrJie elle He PacKpbITbl BHYTPEHHME
nopbl, cCoaepalle BHYTPEHHIOW BRary, 1 faxe npu cyLike yrna
3Ty BRary 6ygeT TpyAHO U3B/eYb 13 3aKPbITOro NOPOBOroO Mpo-
CTpaHCTBa. B aTom cniyyae cywka KpynHoro ganHHOMIaMeHHOro
yrna 6yneTt npegnonaraTe €ro neperpes, YTO B YCJIOBUSIX BbICO-
KOro cofepaHuna NeTyuynx MoXeT NpeAcTaBaATb ONacHOCTb Mo
B3pPbIBY CYLUNTbHOW YCTAaHOBKM. TakXe MO YCTOBUIO BO3MOXKHOCTU
OOCTUXeHWA Hanboree HU3KOro 3HaYeHWs BHYTPEHHeN Bnarv gns
wnama knacca 0x1 MM, B KOTOPOM Y>Ke MaKCMMasibHO PacKpbITbl
BHYTPEHHME NOpbl, MOXKHO 6yfieT 6€30MacHO CYWNTb YroJibHbIN
wnam go 6onee HM3KOro 3HAYEHNA Bark N TeM CaMbiM NOBbLICUTb
KanopumHOCTb CyLIEHOro NPoayKTa.

DEBPAJIb, 2013, “YTOJIb”
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22-23 HOoA6pA 2012r. cocToANach MeXAYyHapoAHas Hay4yHo-
npakTnyeckasa KoHdpepeHuua «CoBpeMmeHHble TeHAEHLN
pasBUTNA TEXHONOIMIA NPON3BOACTBA KOHBEMEPHDbIX JIEHT B
Poccun», opraHnsoBaHHasa YpanbCKUm 3aBOAOM pPe3MHOBDIX
TeXHUYeCKNX nsaenuin npu nogaepxke MnuHucrepcrsa npo-
MbILLSIEHHOCTU 1 HayKu CBepANOBCKOM o6nactul n YpanbCKoro
rocyaapCcTBEHHOro rOpHOro YHUBepcuTeTa.

MpeacTaBuTENN HayKu, pyKoBoAMTENN U BeAyLLMe CrelnanucTbl
NPeAnpUATAIA FTOPHOWN NPOMBIWNEHHOCTH, NPON3BOANTENN KOH-
BeliepHoro obopynosaHua Poccnm, a Takxke YKkpauHbl, KazaxcTaHa,
Pecnybnukn benapycb BCTpeTUNNCH B ypanbCKol cTonuue, 4tobbl
NMOAeNUTLCA OMbITOM 3KCMIyaTaLuy KOHBeepHOro o6opynoBaHus,
06CyanTb COBpEeMeHHble OTeYeCTBEHHbIe U MUPOBbIe TEHAEHLUN
COBEPLUEHCTBOBaHMA TEXHONOIMUN NPON3BOACTBA PE3MHOTKAHEBbIX
JIEHT U NO3HAKOMUTbLCA C HOBENLWINMU pa3paboTKammn YpanbCcKkoro
3aBoga PTW.

C/YMBOSIMYHBIM AN1A YYACTHUKOB CTaNo TO, YTO MyIeHapHasA YacTb
MeponpurATAA NPOLLIIa B LLAPCKOM 3aJie cTapeliwero Ha Ypare By3a
— YparnbcKkoro rocyapcTBeHHOro FOpHOro YHUBepcuTeTa. 3aceaa-
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YpanbcKkue macrepa npeacraBunm
COBpeMeHHble TeXHonormm
NpPon3BOACTBa KOHBeMEePHbIX NIeHT

HMe Hayanocb c BHeceHun B 3an ¢naros Poccuiickon epepauny,
Ceepgnosckor obnactu, YITY, OAO «Ypanbckuii 3aBog PTU» nmncnon-
HeHuA [umHa Poccun. C nprBEeTCTBEM K YHaCcTHMKaM KOHdepeHLun
obpatunucb pektop YITY Hukonawn Metposuy Kocapes, MUHUCTP
NPOMbILINEHHOCTUN 1 HayKn CBepanoBckon obnactu Bauecnas KOpb-
eBud [HaeB, reHepanbHbIN AnpekTop Ypanbckoro 3asopa PTU Cep-
reit Buktoposuy ®oMUH.

Bnapncnas lOpbeBuy NuHaeB 0TMETWA 3HAYMMOCTb TaKKX COObI-
TUN, KaK BBOJ, Ha 3aBOJie HOBOW COBPEMEHHOW KalaHAPOBOMN TIMHUN
Nno NPov3BOACTBY KOHBENEPHbIX NeHT. [1o ero cnosam, KoHbepeH-
LA He orpaHmnYMBaeTCA IMLb 06CYyKAeHeM JaHHOTO KOHKPETHOTO
cobbITrA. CnnaB HayKn U MPaKTUKM NO3BONIUT BHEAPUTD eLLe MHOTo
HOBbIX TEXHONOTMIA B MPOU3BOACTBO, TEM CaMbIM 3HaUMTENbHO Mo-
Bblwan 3GpPEKTUBHOCTb PaboTbl NPefnpPUATAIA.

leHepanbHbIN gupeKkTop Ypanbckoro 3asopa PTU Cepren Buk-
TopoBuY GOMKH B CBOEM BbICTYMJIEHWM NOAUYEPKHYS, UTO 3anycK
KanaHgpoBOWM NUHUM — 3TO TOJSIbKO NepPBbIV 3Tan MoAepHMU3aLum
npounssogcTea. CToMmocTb NpoekTa coctaBnsaeT 400 MiH py6., oKy-
naemocTb — OK0J10 4 neT. B Lenom MHBeCTULIMOHHbIE NNaHbl 3aBoAa
paccunTaHbl Ha 10 net u oueHuBatoTca B 1 mnpg py6. «HoBaa nuHna
3KosornyHa, 6esonacHa, sHeprosdpekTnsHa. CoBpemeHHan Tex-
HONOrNA NPOU3BOACTBA NO3BOMIAET COKPATUTb TEXHOMOMMYecKme
OTX0f bl MPON3BOACTBA, KOTOPble HEOBXOANMO YTUNN3MPOBaATL B 2,5
pa3a, ¥ MOJTHOCTbIO OTKa3aTbCA OT MCMOJIb30BaHNA BPeAHbIX BELLECTB
npv NPOU3BOACTBE», — OTMETUN ANPEKTOP 3aBOAA.

OTKpbIN1 KOHPEPEHLMIO AOKNAA MABHOIO MHXXeHepa YpanbCkoro
3aBoga PTU Angpes VBaHoBMuYa Ky3BecoBa, KOTOpPbIN onpeaenun
OCHOBHYI0 NpobnemaTuKy BCTpeUn — pacckasan o0 XoAe MOAEPHU-
3aL1Kn 1 Pa3BUTUN TEXHONOMNIN MPON3BOACTBA KOHBENEPHDIX NEHT
Ha 3aBofge. CpaBHMBas TPAAULNOHHbIE TEXHONIOTMMN U3rOTOBNEHMNSA
06pE3NHEHHDIX KAPKaCOB 1 X MPOV3BOACTBO Ha HOBOW KanaHApPo-
BOV NNHWW, AHApeNn VIBaHOBNY OTMETUN KlOYeBble NperMyLLecTBa
HOBOW TEXHONOI M, KOTOpble 06eCneyrBatoT NPUHLMNNANIbHO HOBOE
KayeCcTBO KOHBeNepHOW NeHTbl Ypanbckoro 3aBoga PTUL:

1. CoBMelLLeHMe NpoLeccoB 06PE3NHNBAHNA TKaHN N COOPKN
KapKaca neHTbl.

2. HenpepbiBHOCTb NPOLECCOB 06PEe3NHUBAHUA TKaHW N COOPKK
KapKaca KOHBENEePHOW NEHTbI.

3. HenpepbiBHOCTb NPOLECCOB 06PE3NHNBAHNA KaPKAaCOB KOH-
BENEPHbIX NEHT.

4. DopMmMpoBaHME PE3UHOBOTO 6OpTa NIEHTbI HENMOCPEACTBEHHO B
KanaHgpe 6e3 ncnonb3oBaHKA 3a60PTOBOYHbBIX YCTPONCTB.

5. KomnniekcHaa aBToMaTU3aumnsa BCeX NPOLLECCOB: KOHTPOb U
ABTOMaTMYeCKOe MOAAEPKAHME TEXHONOMMYECKNX NapaMeTPOB Ha
3alaHHOM ypoBHe B 240 TOUKax KOHTPOJA; KOHTPOJb NapameTpoB
TEXHMYECKOro COCTOAHUA Y3/10B Y MEXaHU3MOB B 260 TOUKax KOHT-
pons; KoHTponb 6e3onacHoro goctyna B 150 ToUKax KOHTpONs.

6. Jkonornyeckas 6e30nacHOCTb IMHUN.

BonbLoli HTepec y4acTHUKOB Bbi3Banu JOKNagbl:

— reHepanbHoro aupekrtopa OO0 «<HUMSIMW» gokTopa TexH.
Hayk, npodeccopa C.B. Pe3HnyeHKo 0 coBpemMeHHbIX Npobnemax
NPOV3BOACTBA PE3UHOTEXHNYECKNX M3AENNI 1 BONPOCax CTaHaap-
T™M3auuu;



— 3amecTuTens reHepanbHoro gupektopa OAQO «YpanbCckuii 3aBog
PTW» kang. TexH. Hayk, npodeccopa B. B. ByLuyeBa, KoTopbli npeacTa-
BWJ1 COBPEMEHHbI METO[ OLIEHKM SKOHOMMNYECKON 3bdeKTUBHOCTY
MCnosnb3oBaHNA 060pyAOBaHMSA, NPEANIOXKNB OLEHNBaTb COBOKYI-
HYl0 CTOUMOCTb BrlageHna obopynosaHuem. Takxe Bnagnmup Bna-
OVMUPOBMY MO3HAKOMUI YYaCTHUKOB BCTPEUM C BO3MOMXHOCTAMM
COBPEMEHHbIX CPefiCTB MOHUTOPUHIa TEXHUYECKOro COCTOAHNUA
KOHBeWepHbIX NeHT B SKCNJyaTauum;

— AOKTOpa TexXH. HayK, npodeccopa, 3aB. Kadenpbl «lopHas me-
XaHVKa 1 TpaHcnopT» MOCKOBCKOro rocyaapCTBEHHOIO FOPHOIo
yHuBepcuteTa B.U. TanknHa o coBpeMeHHbIX KOHBeNepHbIX IeHTax
W HanpaBneHUAX Pa3BUTUA TEHTOYHbIX KOHBENEPOB ANA FTOPHOM
NPOMBbILLIEHHOCTY.

B xope BCTpeumn yyacTHVKM NO3HAKOMUANCh C MHEHUEM PYKOBO-
OnTensa ucnbitatenbHON nabopaToprv NPOAYKLMN FTOPHOFO MalIMHO-
ctpoerna BOCTHUWE. H.YiwakoBa o npobnemax CTbIKOBKU KOHBEep-
HbIX NEHT MeXaHNYeCKMM CTbiKkaMu. 3aMeCTUTeNlb reHepasnbHOro
anpektopa 000 «Cnb6-T» Kmyposckuin 1. V. nogennnca c konnera-
MW CBOVIM BUZEHVEM BONPOCOB NOBbILLEHNE YPOBHA 6e30MnacHoi
3KCMNyaTauum LWaxTHOro JIEHTOYHOro KOHBEepHOro TpaHCcnopTa.

OcobeHHOCTY 3KCNIyaTaLmy KOHBEWEPHBIX JIEHT Ha Le6eHOUHbIX
3aBofax CTanu NpefMeTOM BbICTYMNNIEHUA AOKTOPA TEXH. HAYK, Mpo-
dbeccopa YITY A.WN. AbaHacbeBa. A pokTop TexH. Hayk C.fl. [laBbigoB
(YITY) npoaHanun3vpoBan B CBOEM BbICTYMNIEHUN NCMOMb30BaHMe
OTeYeCTBEHHbIX JIEHT B TPy6UYaTOM NEHTOYHOM KOHBeNepe.

HauanbHuK oTgena aHanmsa pbiHKa 1 3akynok matepuanos OAO
«Ypankanuit» f.10. TyHeros nogenunca sugeHnem TpeboBaHuUin
K HaleXKHOCTU 1 KauecTBY KOHBEWEPHbIX NIEHT Ha NPeanpuaTrax
NPOMBILUNIEHHOCTH, @ TaKXKe OMNbITOM COTPYAHNYECTBA C YpanbCKnum
3aBogom PTU

BbICTABKH

3aBepumna O(I)Illl.llllaﬂbHyIO YacTb MepPOonNpUuATNA SKCKYpCNA Ha
npomnsBoacTBoO KOHBeﬁeprIX JIeHT, rae coGpaBummca 6bInn
HarmApaHoO NpoAeMOHCTPMPOBAHDbI TEXHONIONNN N CeKpeTbl Mac-
TepCTBa N3roToBJsieHNA vau(aanoil npoaykuyunwu.

B 3HaK yBaXKeHus K BOMHaM — no6egutensam u BeTepaHam 3a-
Boja Aenerarbl KOH$pepeHUUN Bo3noXunu usetbl K Memopuany
NamATY, OTKPbITOMY Ha TeppUTOPUN NPeANPUATIA K 65-11 roaoB-
wuHe Mo6eabl coBeTCKOro HapoAa Haj HeMeLKo-palnCcTCKUMIn
3axBaTymkamu.

MoKunpas rocTeNPUMMHbIA 3aBOA, y4aCTHUKU KOHbepeHLMn nob-
narofapun opraH13aTopoB 3a NJOAOTBOPHOE 06LLEHNE U BbICKa-
3aN1 NoXeNlaHne BCTPETUTLCA B CJIeflyIOLLEM rofly Y>Ke C HOBbIMM
peLleHnaMA 1 NPesnoKeHUIMU.
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B. C. JlumsuHeHko, pekmopHCMY “fopHeit”

BbICTABKH

TEXHONOIMKH
FOPHOE AENO
B E K METANNYPIUA

«TexropmeT-21-il BeK» —
war B 6yaywee
rOPHON NPOMBILLIGHHOCTU

WHHOBAYyuOHHbIe pazpabomku po6omu3upo8aHHbIX cucmem
006b14U U Nepepabomku nosie3HbIX UCKONAdeMbIX yXKe 8 camoe
6nuxaliwee epeMsa cMo2ym npUHYUNUAIbHO U3MeHUMb mex-
HUKO-mexHoJlo2uyecKkue npuHyunsl hyHKYUOHUPOBAHUSA 20p-
HbIX npednpuamuii u npubauU3uUMb HAC K CO30AHUI0 UHMeJI1eK-
myasibH020 20pHO020 NpednpuAMUA — MAakKoe 2/1aeHbili umoe Il
Mexx0yHapoOHol Hay4yHO-npakmu4eckol KoHhepeHyuu «Tex-
2o0pmem-21-ii 8ek», komopas npowna 8 CaHkm-llemep6ypze &
Hos6pe 20122.

Yxe Tpetuin rog noapsag KoHpepeHums «TexropmeT-21-in BeK»
CTaHOBMTCA BefyLlel MeXAyHapoaHON NAoWaaKon ansa 06Cyx-
JeHus TexHonoruin byayuero B ropHon otpacnau. Ha atoT pas B
POCKOLLHbIX, MOYTW KOPONEBCKMX 3anax HaunoHanbHoro muHe-
panbHO-CbIpbeBOro yHUBepcuTeta «[opHbIi» cobpanock 6onee
200 npepfcTaBuTenei KpynHenwmnx ropHogoboisatoLmx n obora-
TUTENbHbIX NPeAnPUATAA, NPOGUIbHBIX FOCYUpPeXAeHUN, KOM-
naHuin-pa3paboTUNKOB TEXHUKU, 060pyaoBaHuaA U IT-peweHni,
Hay4YHO-UCcefoBaTeNIbCKUX U NMPOEKTHbIX MHCTUTYTOB 1 BY30B.
leorpadus KoHpepeHuUn oxeaTbiBana 10 ctpaH mupa (CLIA, Ka-
Hapaa, ABcTpanusa, lfepmanHus, BennkobputaHus n ap.) n bonee uem
20 cy6bekToB Poccuiickon Oegepauumn.

KoHdepeHuuio TopKecTBeHHO oTKpbin B. C. JINTBMHEHKO, peKTop
HauroHanbHOro MMHepanbHO-CbIPbEBOTO YHNBEpCUTETa «[OPHbINY,
KOTOpbIi B CBOEN NPUBETCTBEHHON peun 0c060 NoAYEPKHYII, UTO
TeMa KoHpepeHUn — «CoBpeMeHHble TEXHONOTM YnpaBneHuns
npoueccamm Ao6bIun 1 NepepaboTKM MONE3HbIX UCKONAeMbIX» — siB-
NAETCA Ha CerofHALIHNI AeHb «He NPOCTO BaXKHOW, a CynepaKkTyasb-
HOW ANA MOAEPHM3aLMN 1 fanbHENLLEro pa3BnTUs BCEro FOPHOMNPO-
MbILUNIEHHOrO Kommekca Poccumy.
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K. H. Toy6eukodi, npedcedamesns
OpzkoMmumema KoHghepeHyuU, aKacemuk,
npedcedamens HayuHozo cosema PAH

Nno npobiiemMam 20pHbIx Hayk

15-16 HoA6pA - 2012: CankT-TeTepbypr

«TEXTOPMET-21BEK»

AKTYasnbHOCTb TEMbl, HO YK€ MPUMEHUTENIbHO K OTKPbITOMY CMOCO-
6y pa3paboTKM MECTOPOXKAEHNIA, OTMETIN B CBOEM JOKNAZE, OTKPbI-
BaloLLeM nieHapHoe 3acefiaHue, K. H. Tpybeukoii — npefcepatenb
oprkommTeTa KOHPepeHUUn, akagemuk, npeacenatens HayyHoro
coBeTa PAH no npo6nemam ropHbix HayK. «[danbHelwee noebile-
HUe 3¢pPEeKTUBHOCTY OTKPBITON Pa3paboTKu B peLuatoLLen cTeneHn
3aBUCUT OT YCKOPEHHOIO CO3[aHWA U LPOKOrO BHEAPEHWA YHU-
KasbHbIX TEXHOJIOMIA YNPABNEHNS OTKPbITbIMY FOPHbIMY paboTamul.
B 1x ocHOBe nexaT BbICOKOTEXHOJOMMYHbIE Pa3paboTKy B 0bnactu
TeNIeKOMMYHMKaLWIA, HaBurauuu, pagmodursnku n 6MoTexXHONormi.
Llenbto ABnAeTCA NOMHOCTbIO aB-
TOMaTU3NPOBaHHOE FOPHOE NPo-
N3BOACTBO C <MHTENNEeKTyalbHbl-
MU» TEXHONOTMAMU MOALEPKKN
NPVHATNA PeLLeHNA 1 ynpasne-
HVEeM W3 eJVHOTro yAaneHHoro
ANCNeTYepCKOro LeHTPa, B TOM
yrcne poboTU3NPOBAHHBIM U ANC-
TaHUMOHHO ynpaBnseMbIM FOPHO-
TPaHCMOPTHLIM KOMMJIEKCOM», —
nopuepkHyn K.H. Tpy6eukoi.

Ocob60oe BHMMaHUe Ha KOHde-
peHuuK 6bI0 yAeneHo BONpocam
VHTErpaLnn cMCcTem yrnpaseHuns
OCHOBHbIM/ aBTOMAaTU3UPOBaH-
HbIMW TEXHONOFMYECKNMU MPO-
Leccamm ropHoro NPou3BoACTBa
B 06Llyl0 CUCTeMy ynpaBneHus
KOMMaHnen. 3Tol Teme 6binv noc-
BALLEHbI JOKNabl Kak NpeacTaBu-



Tenen KpynHbIx ropHo-oboratutenbHbix npegnpuatuin — b.b. Co-
rpuH («MonnmeTtann UHXMHUPUHI»), E.B. Kouyposckuii (Polyus
Gold International), C.H. Tutkos («<BHWW Fanyprun») coBmectHo ¢
C.H. Anudeposoli, B. A. HoBocenosbiM («Ypankanuii» — Tak 1 pas-
paboTurkoB Nofo6HbIX peweHun — H.B. OgnHues («BUCT Maii-
HUHT TexHonomxw»), . 10. flynopos (ABB-Ventyx), M. I. TupnaHanHa
(«Cymma TEXHONOTNIA»).

Tak, BbicTynneHua H.A. lopyHoBa, Buue-npesngeHTa Ventyx an
ABB company no muHepanbHo-cbipbeBoMy Komnnekcy, u I 10. [y-
[I0pOBa, ANPEKTOPa MO CTPaTerMyeckomy NapTHEPCTBY KOMMaHUN
ABB, npoagemoHcTpuposanu noaxoabl ABB-Ventyx K KomnnekcHon
aBTOMaTU3aLMy OTKPbITbIX U MOA3EMHbIX FOPHbIX PaboT, KoTopble
Nernyn B OCHOBY LIENOro pAja UHTErpPUPOBaHHbIX PeLleHni, TaknxX
Kak Ventyx MineScape, MineMarket, ABB 800xA u gp. Mo cnosam
H. A.TonyHoBa, CnefyowWmm WaromM B pa3BUTUN rOPHOA0ObIBAIOLLMX
NpeanpuATUIA MOXET CTaTb LiefieBas ONTMMM3aLIMA MPOV3BOACTBA —
aBTOMaTM3aLMA NPON3BOACTBEHHbIX MPOLECCOB, MHTErpupytoLan
YPOBEeHb TEXHONOI MM, AUCMETYEPCKOro ynpaseHna 1 GrHaHCOB B
efIHYI0 CUCTeMy yrpaBneHus.

B cBoto ouepegpb H.B. OgnHues, TexHnuecknn gupektop OO0
«BUCT MarHuHr TexHo04Kun», B CBOeM AOKafe pacCMOTpen TeKy-
LLiee COCTOSIHME aBTOMATM3aLMM OTKPbITbIX FOPHBIX paboT B Poccnm n
3a py6eXKom, a TakKe MPMBEN NPUMEpPbI peLleHns 3afay aBTomaT3a-
LMW B peasibHbIX yCoBUAX GyHKLMOHUPOBaHUA rOPHOA0ObIBaOLMX
npeanpuATUiA. B yacTHOCTK, 6bINI0 MPOAHANM3MPOBAHO COOTHOLIE-
HVie aBTOMaTV3MPOBAHHbBIX 1 MOHOCTBIO aBTOMATUYECKNX GYHKLNIA,
NCMoNb3yeMbiX B cMCTEME AMCMeTYePU3aL MmN FOPHOTPAHCMOPTHOrO
Komnnekca «Kapbep», Ha nprMepe paboTbl FOPHOro AUCNETYEP],
MaLUMHMNCTa SKCKaBaTopa 1 BOAWUTENA aBTocaMocBana.

He o6ownu cBOMM BHMMaHUEM OCHOBHYI Temy cekuum «OT-
KpbITble FOpHble paboTbl» — «ABTOMaTM3aUMsA U aUuCneTYepu3anms
rOPHOTPaHCNOPTHOrO 060PYAOBaAHA» — 1 BeAyLiMe MALIMHOCTPO-
uTenbHble NPeanpUATUA, Takne Kak «benA3», «M3-KAPTIKC umeHn
M.T. KopobkoBa», <Ypanmallu3aBog», KOTOPble MPeACTaBUIN HOBUHKM
pPO60TN3MPOBAaHHON KapbePHOWN TEXHWKM, a TaKXKe MHHOBALMOHHbIX
cepBUCHBIX cncTem. B yactHoctn, no cnosam A.B. Camonasosa, 3a-
mMecTuTensa reHepanbHoro gupektopa «M3-KAPTIKC» no pa3sutuio,
Brnepsble 3a 20 eT B POCCUNCKOM 3KCKaBaTOPOCTPOEHUN KOMNaHUA
«M3-KAPT3KC» pa3paboTana u BHefipsAeT Ha PbIHOK HOBYIO COBpe-
MEHHYI0 IMHENKY 3KCKaBaTOPOB 6OJbLLIOW e AUHUYHON MOLLYHOCTU C

[neHapHoe 3dcedaHue

s A

BbICTABKH

BMECTUMOCTbIO KoBLUa 12, 18-20, 32-35 m3. TakKe B CTaguu 3aBeplue-
HUA paboyero NPoeKTa HAXOAUTCA CBEPXMOLLHbI MHHOBALMOHHBIIA
3KckaBaTop IKI-50 ¢ BMECTUMOCTbIO KoBLWA 60 M3, OfiHa 13 Hanbonee
NPUOPUTETHDLIX 3aAa4 AN1A KOMMAHUM — pPa3BUTME aBTOMaTM3auum 1
VHTeNNeKTyanmn3aLunm HoBbIX NMPOAYKTOB: OCHaLLeHne MHGopmaLu-
OHHO-ANAarHOCTNYECKON CUCTEMOM, CUCTEMOW SNIEKTPOHHbIX 3aLnT
3KCKaBaToOpa, MHTerpauua B CUCTeMy AncCrneTyepr3aumm Kapbepos.

YHVKanbHble CUCTEMbI ANCTAHLIMIOHHOTO KOHTPOA 3a COCTOAHNEM
KapbepHOWN TeXHWKWN NpeacTaBun B cBoem goknage Mankn bnyp,
KoMMepyeckui gupeKktop komnaHum Eurotire Inc (CLLIA). «Ha cerog-
HALWHWIA A€Hb HALIN MHHOBALMOHHbIE TEXHONOMMYECKNE peLleHus,
obbeanHeHHble 06LWMM Ha3BaHVeM Eurocare, No3BoNAOT OCyLecT-
BNATb BECb KOMIMIEKC ANCTaHLMOHHOIO MOHUTOPVHIA 3a XapaKTe-
pUCTUKaMU, BUXKEHNEM, COCTOAHMEM FOPHOTPAHCMOPTHbLIX CPEeACTB
B pPeXXUMe peanbHOro BpemeHu. 3T0 U KOHTPOJIb 3@ COCTOAHNEM
LUWH, 1 TeleMeTprA TPaHCMOPTHOro CPeACTBa (AaHHble O 3arpys3ke,
Bpems paboTbl 1 OCTAHOBOK, KONIMYECTBO NOTPebAemMoro TonmBea,
nponeHHOe PacCcTOAHNE), U TOYHbIE AaHHbIE MO3ULIMOHVPOBAHWA, 1
NHbOpMaLMA, Noslyyaemas U3 PeMOHTHbIX MacTepckumx. Kpome Toro,
Halle HoBoe npunoxeHue Euroview Dashboards nossonset nHter-
pUpOBaTb BCE MOJTyYEHHbIE AaHHble 1 Npeobpa3oBaTh UX B MHAU-
BMAYanbHO HaCTPanmBaeMbIl MONb30BaTENbCKUI UHTepdenc Ana nx
JanbHenwero cConocTaBieHna N aHanusa», — otmetun Mankn bnyp.

Hemanbin nHTepec yyaCcTHMKOB ceKuumn Bbi3Ban goknag B.U. Le-
nenoga («<YKpHUNpoekT») 06 ACYTI B MCNONIb30BaHNM LIMKINYHO-
NMOTOYHO TEXHONOTMM Kapbepa «MypyHTay» Ha 6a3e yHMKanbHOro
KPYTOHAK/IOHHOTO KOHBeNepa, a Takke goknag B.B. Kuposa (HMM
«POAHWK») O TEXHONOMMYECKMX PaANOCETAX 0OMeHa AaHHbIMY AnA
noctpoeHusi ACY B ropHofo6bIBaloLLEeli MPOMBILLIIEHHOCTU.

Ha cekuun «log3zemHble ropHble paboTbl» 06 MHHOBALMOHHBIX
peLueHuAx B 0611acTy CO3AaHUA KOMIMIEKCHbIX MHOTOQYHKLIMOHab-
HbIX cMcTeM 6€30MacHOCTI paccKasasnu, Kak POCCUNCKIE KOMMaHNK,
yCrewHo 3apekoMeHoBaBlLne ceba Ha pbiHke — «BUCT Tpynny,
«MHropTex», «<KomnnekcHble aBTOMaTU3NPOBaHHbIe CUCTEMbI» TaK
1 3apy6exHble pa3paboTunKy, HanprYMep — aBCTPANIMNCKas KOM-
naHua Mine Site Technologies. Ocobblii HTEpeC y y4aCTHUKOB Bbl-
3Ban AOKNag v Bnaeo-npeseHTaumnsa dneoHopbl Bugkek-Kannxapr,
pykoBoguTtens Mpynnbl No pa3paboTke MHTENIEKTYalbHbIX CUCTEM
[N1A TOPHbIX PaboT, CTapLUero Hay4yHoro CoTpyfHvKa locyaapcTaeH-
HOro o6beAVHEHVA HayYHbIX U NPUKNafHbIX nccnegosanmin (CSIRO,
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ABCTpanua) — MHCTUTYTa, KOTOPbIV pa3pabaTbiBaeT «TEXHONOMMN
6yayLuero» i BCeli MUPOBOIA FOPHO OTpac/n.

Bo BTOpOW AeHb KOHbEPEHLUN OTKpbINa CBOK paboTy cekums
«Ob6oralyeHne Nose3HbIX NCKOMaeMbix», B Xofe KOTOPOW CBOUM
OMbITOM BHEAPEHUA COBPEMEHHbIX aBTOMaT3NPOBaHHbIX CUCTEM
yrnpaBneHnAa OCHOBHbIMW TEXHOJIOTMYECKNMI NpoLeccamu npu
oboralleHnn NoAennInCh, B TOM YnCiie, Takue CneumnanmncTbl, Kak
A.W. KanyruH («AnaTuT»), B. B. PbixkoB («CY3K-Xakacusa») n gpyrue.

3aBepLmn pabouyio Nporpammy KoHdepeHLMN Kpyrmbiid cTon «/H-
HOBALMOHHOE Pa3BUTUE B YTONIbHOW OTPACN», BO3r1aBuUl KOTOPbIN
B.W. EprmoB, aupekTop no nHHoBaumam 1 Hayke XK «CAC-Yronb».
Cpeav [OKNaAUYMKOB KPYr/ioro cTona 6binv TakKe npeAcTaBuTenm
APYrnx KpynHenwmnx yroabHbix KomnaHum: «CY3SK-KpacHoApck»,
«CY3K-Xakacumsa», «<BocTcnbyronb», a TakKe NPOeKTHOro MHCTUTYTa
«fmnpowwaxT».

Bcero B pamkax AByx AHel paboTbl KOHPepeHL N 6bino 06Ha-
ponoBaHo 36 JOKNafoB OT NpeAcTaBuTeNei NnepefoBoro ropHoro
Hay4YHO-TEXHNYECKOro coobLlecTBa, cpeamn kotopbix: A.U. Mepene-
nuubiH (PoctexHagsop), B. H. KapenuH («FMK «<HopunbCKunin HUKenb»),
C.B. Actouens («CY3K»), J1. A. Baiicbepr (HIMK «MexaHOBp-TEXHWKA»),
N.B. 3bipaHoBs (AK «Anpoca»), B.H. 3axapos (UMKOH PAH), A.10. 3Bo-
Hapb («Anatut»), . C. MacHmkos (Kinross Gold Corporation) n ap.

Pe3ynbTaTom IByxAHEBHOW paboTbl CTasio opuLmanbHoe PelweHne
KOHbepeHLMY, B KOTOPOM HALLIM CBOE OTPAXKeHNE KOHCTPYKTUBHbIE
MHHOBaLMOHHbIe NPeaNoXeHNs, HanpaB/ieHHble Ha MoBblleHne
YPOBHSA NPOV3BOANTENIBHOCTU, 6€30MaCcHOCTU FOPHbIX PAaboT u, B
KOHEUYHOM 1TOre, KOHKYPEHTOCMOCOOHOCTY POCCUNCKUX TOPHBIX
KOMMaHUin Ha MUPOBOM pPbiHKe. Takxe B XxoAe ANCKYCCUiA bblin Ha-
MeyeHbl BONPOChI Ansi 06CyKAeHWA Ha cnepylowen KoHbepeHuun,
KoTopas npomnget B 2013 r.

lModpobHee o koHpepeHUUU «Texzopmem-21-U 8ek» Ha catime www. tehgormet. ru

Mpecc-cnyx6a koHpepeHyuu «Texzopmem-21-0 8ek»
Anekcel JlbiceHKoO, npecc-cekpemapb
men.: +7 921-397-62-80, e-mail: al@tehgormet. ru

O¢uumnanbHoe pelueHmne
Il MexxpyHapopHoit HayuHo-npakTUyeckoi Kondpepernumnn «TEXTOPMET-21-it BEK»

PacTywum cnpoc Ha nonesHble NCKOMaeMble B MUPE, CHUXKEHNe Ka-
YecTBa pyA, BOBJIeYeHUe B OTPAbOTKY MeCTOPOXXAEHUIA C Hebnaronpu-
ATHLIMY FOPHOTEXHWUYECKMMU YCnoBUAMM (6onbluas ry6rHa 3aneraHus,
CJI0XHaA reOMETPUA PYAHbIX TeST) 0O6yCNOBAMBAIOT BBEAEHNE B SKCNYa-
Taumio Bce 6onee 6eiHbIX MECTOPOXKAEHNN, PeHTabenbHOCTb KOTOPbIX
[OCTUraeTca B NEPBYIO OYepeb BbICOKMM TEMMOM TEXHONOFMYECKOrO
pa3BUTWA. OTO Bbi3blBaET HEOOXOAUMOCTb BHEAPEHNA MHHOBALNOH-
HbIX Pa3paboToK POOOTUN3NPOBAHHBIX CUCTEM AO6bLIUMN 1 NepepaboTKn
MoJsie3HbIX MICKOMaeMbIX, KOTOPbIE YKe B caMmoe bnimKaliLuee Bpema CMo-
ryT NPUHLMNUANBHO N3MEHUTb TEXHUKO-TEXHONOMMYECKME NPUHLMIIbI
DYHKLMOHMPOBAHUA FOPHbIX NPEANPUATIA N NPM6AN3NTL Poccnio K
CO3AaHWI0 MHTENNEKTYaNbHbIX FOPHbIX MPeANPUATUIA.

MpoaHann3npoBaB paboTy cekuynii «OTKPbITbie rOpHble PaboTbi»,
«Mof3eMHble ropHble paboTbi», «<O6oraLLeHe MONE3HbIX UCKOMAeMbIX»,
KoHdepeHLmsa oTmeyaeT:

®  HabsloAaeTCA akTUBHOCTb FOPHbIX NPEeANPUATUIA MO BONpocam
NnpuMeHeHVA 6e3nAHbIX TEXHONOMUA N POBOTU3NPOBAHHBIX
KOMINJIEKCOB;

® HermpepbiBHO HapacTalLWunii YpoBEHb MEXaHU3auuMu U aBTo-
MaTu3auuy rOpHOro MPOV3BOACTBA MO3BONAET CyLECTBEHHO
COKpaTWTb A0S0 PYYHOrO TPYAA M CHU3UTb HEraTUBHYIO POJib
yeroBeyeckoro GakTopa MpPU MPUHATUN PELIEHWU B SKCTPe-
MaJIbHbIX CUTYaLMsX;

® HapacTalolee KONMYeCTBO JTOKaJIbHbIX CUCTEM aBTOMATM3aLMK
TEXHOJIOMMYECKUX NPOLIECCOB FOPHOIO NPOU3BOACTBA, HE 00b-
€VHEHHbIX B €AUHYI0 CUCTEMY YNpPaBNeHUA ropHoAo6bIBal0-
LM KOMMIEKCOM, NPYBOANT B HACTOALLEE BPEMA K CHUMXEHUIO
HaAeXXHOCTUN N 3PEeKTUBHOCTU PYHKLMOHNPOBaHNA OTAENbHbIX
TEXHOJIOTNYECKUX CTaguiA U BCEro MPOW3BOACTBA B LIENIOM;

e B Mupe HabntopaloTcsa 6onee GbICTPOE YBENNYEHNE CTOUMOCTU
TEXHOJIOMMYECKNX NPOLIECCOB B FOPHOPYAHON MPOMBbILLIIEHHOC-
T NO CPaBHEHNIO C LIeHOW [06bIBaeMOro npofyKTa, HexBaTka
KBanMoUUMPOBAHHOTO MepCoHana, a TakKe HeobxoauMoCTb
peleHna nNpobiem 3KONOrMM 1 ynpasieHNA NMPOMbILIIEHHON
6e30MacHOCTbIO;

®  [IaBHOW TEHAEHLMEN TEXHUYECKNX PELLUEHNIA Ha CTbIKE FOPHOTO
N oboraTUTeNIbHOrO MEepefenoB ABNAETCA MPUMEHEHME LMK-
JINYHO-NOTOYHOWN TEXHONOMMM C YCTAHOBKOW MEPBUYHON [pO-
6UNKN B MOOWIIBHOM MCMONHEHUN B Kapbepe 1 KOHBEepPHbIM
TPaHCNOPTUPOBaHVEM PyAbl Ha CKnag $abpurKn Ha paccToAaHNe
0o 25 Km;

® OCHOBHOW 3ajayell Co3faHWA M MPOMbILLIEHHOTO MPUMeEHe-
HWSA aBTOMATM3MPOBAHHOW CUCTEMbI YMpaBAeHUSA MPOLECCOM
dnoTaumoHHoro oboraleHna ABAAETCA pa3paboTka METOAOB U
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NprOopOB ONEPATUBHOTO KOHTPOJA 3a COfepPXKaHMeM HepacT-
BOPVIMbIX NPUMece B pyAe v B MTaHUM GioTaLmnm Nx cocTaBa.

B c8A3u c 5muM KoHghepeHyus pewuna:

1. MpropUTETHBIM HaNpPaBNEHNEM Pa3BUTKA FOPHOAOObIBAIOLLEN OT-
pacnun Poccum B yCNOXHAOLWNXCA NPUPOAHBIX U FOPHO-Fe0N0rMyeckmnx
YCJIOBMAX CUATATb OO beVUHEHE YCUNNIA HAYKM, MPOU3BOACTBA, OV3HEeCa
1 BIAaCTV B 06NacTaX:

®  COBEPLUEHCTBOBAHUA 3aKOHOAATENIbHOW WU HOPMAaTUBHO-NpPa-
BOBOW 6a3bl AnA 3¢PeKTUBHON pa3paboTKkm U BHegpeHUA Ha
FOPHbIX NMPEANPUATAAX 6E3MI0AHbIX TEXHONOMIA, CUCTEM KOHT-
pons, gucneTyepusauny 1 ynpasneHns poboTu3npoBaHHbIMA
ropHOA06bIBAOLIMY KOMMIEKCAMY;

® VHTErpauuyM CUCTEM YMPaB/IEHNA OCHOBHbIMU aBTOMAaTU3U-
POBaHHBLIMW TEXHONOTMYECKAMI MPOLIECCaMX FTOPHOFO Mpo-
M3BOACTBA B OOLLYO CUCTEMY YNpaBneHVsi KOMNaHWEeN, B Yac-
THOCTW MPUMEHWUTENIBHO K CUCTEMaM aBTOMAaTU3UPOBAHHOMO
OMCMNETYEPCKOro yyeTa ABMXKEHWA MONE3HbIX MCKOMAeMbIX U3
HeZp [0 KOHEYHON NPOAYKLUMN KapbePOB U PYLHUKOB;

® pa3paboTKM N BHELPEHVA CUCTEM OMEPATUBHOFO KOHTPOJA Ka-
YecTBa Ha OCHOBE «OHJIalH-aHaNM3aTopPoB», 0becneyrBaoLLmX
ABTOMATUYECKNI OECKOHTAKTHDBIN BELECTBEHHbIV aHanu3 no-
NE3HOro UCKOMAEeMOrO 1 ONPeAesEHE eFro KONMYECTBA Paano-
METPUYECKMM CNOCO60oM;

e yMpaBfiEHWA MPOMbILIIEHHON 6€30MacHOCTbI0 Ha TFOPHbIX
NPeanpuUATUAX Ha 6a3e MHTENNEKTYaNnbHbIX CUCTEM NOALEPMHKM
NPVHATAA PeLLeHus;

e  pa3paboTKM 1 BHEAPEHMSA COBPEMEHHbIX reOMHGOPMALIMOHHBIX
CUCTEM FOPHOAO0ObIBAOLMX KOMMNEKCOB, KOTOPbIE MO3BONIAIT
dopmMmpoBaTb MOSIHOPa3MepHble MPOCTPAHCTBEHHbIE MOAENU
rOPHOro NMPEANPUATAA, MOAENNPOBATb Pa3fIMUHbIE NMPOLIECCHI
0TPabOTKM MOIE3HOTO MCKOMAEMOTO 11 B COBOKYMHOCTU C MHbOP-
MaLuei OT CUCTEM KOHTPOJIA NMPOrHO3UPOBaTbh PeXrMbl QyH-
KUVOHMPOBaHNA 1 MapameTpbl TEXHOJIOTMYECKMX MPOLIECCOB.

2. O6paTnTbCA B NpoduIbHbIe MUHUCTEPCTBA U BEAOMCTBA AJ1A COB-
MECTHOFO 06CYKAeHNA MHHOBALIMOHHBIX Pa3paboToK, PaCCMOTPEHHbIX
Ha KOHpepeHLn.

3. MpoBecTu cnepytoLyio KoHbepeHLKto Ha Temy «[yTu NOBbILWEHNA
3GDEKTUBHOCTN TEXHONOTNIN OCBOEHUS MECTOPOXKAEHNA MONE3HbIX
MNCKOMaeMbIX».

K. H. Tpy6eykod,

npedcedamesnb OpekoMumema KoHgpepeHyuu,
akaoemuk, npedcedamesns Hay4Hozo coeema PAH
no npo6sieMam 20pHbiX HAaYK
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06 yBennueHumn CpoKa Cnymobl
CTaNbHbIX YKOCHbIX KONpoB Ha waxTtax Kys6acca

KACCUXUHA Enena leHHagbeBHa
KaHo. mexH. Hayk
(fopHebil uHcmumym, KysI'TY)

MEPLWIWH Bnagumnp Bukroposuy
Jlokmop mexH. Hayk
(fopHebil uHcmumym, KysI'TY)

BYTPUM Hukuta Onerosuy

Bedywut cneyuanucm [lenapmamveHma kanumasbHo20
cmpoumeibCmaa U UHBeCMUYUOHHOU OesmesibHoCcmu
000 «YK Meuen-MatiHuH2»

Mpeanaraetcs cnocob pekoHCTPYKLMM CyLLECTBYIOLLErO YKOCHO-
ro cTasbHOro Konpa Aasa peMOHTHO-BOCCTAHOBMHTE/1bHbIX p06OT
Hn ana nepexopna Ha MHOTFOKQHATHbIA nogneM nyTem ycuineHms
YKOCHMHBI 30 CHET LLeHTPanbHOM Tpy64aToH cTokKM, 06ecneymsato-
u.|eii Hn3MeHeHHue pacquHoﬁ CXeMbl Konpa. TeM COMbIM CHMXKAeTCs
4acTb HArpy3ku ot paboTsl NOAbEMA, MPMXOASALLENCS HO CTAHOK,
4YTO MO3BOJIMT M36e)KGTb YCHUNeHUa ero 3N1eMeHTOB, a 3HAYUT, 1
OCTQHOBKM CTBOJIA NPM PEKOHCTPYKLUMH. TexHnmyeckoe pelueHne
C ACNOJIb3OBAHHNEM pPA3rpy3KH CTAHKA oGecneqm‘ BO3MOXHOCTb
CHUXEHMs TPYHAO3ATPAT, CTOMMOCTH M CPOKOB B MEepCHEKTMBHOM
LUIAOXTHOM CTPOMTENIbCTBE.

Knroueasoie cnosa: cmasnbHOU HaOWaxmHsll Konep cMaHKos8oz2o
muna, ycusieHue 371eMeHmo8 HadWaxmHo20 KONpd, PeKOHCMPYKUUsA
noosema.

Kowmakmmuas unpopmayusa — e-mail: kalena-07@mail. ru

Mo paHHbIM, NpegocTtaBneHHbiM 3A0 «HUWL KysHUYW» [1], Bbi-
MOJTHAIOLLEro SKCNepPTH3Y NPOMbILLIIEHHOW 6€30MacHOCTM CTanbHbIX
KOMPOBbIX COOPYKEHWNI Ha AENCTBYIOLMX YTONbHbIX NPeAnpPUATHAX
Kysb6acca, 6onee 50 % konpoB TpebytoT BbINOAHEHUA PEMOHTHO-BOC-
CTaHOBUTESbHbIX PAboT, a 0kono 30 % — AOPOrocToALLEN 3aMEHbI.

B 6onbLUMHCTBE CrlyyaeB peub AET O PEKOHCTPYKLMU CYLLECTBY-
IOLLMX YKOCHBIX CTaNbHbIX YETbIPEXCTOEYHbIX KOMPOB CTaHKOBOIO
TMna (puc. 1) B CBA3M C X U3HOCOM.

Bo Bcex Komnpax, KoTopble NpeAcTOUT PEeKOHCTPYMpPOBaTb
(cm. puc. 1), cTaHKK 1 3arpy>keHbl 3HaYNTENbHON YacTblo Harpy3Ku
oT paboTbl nogbema. Ecnu yuecTb, UTO 3n1eMeHTbl CTaHKOB YeTbIpex-
CTOEYHbIX KOMPOB B 6osbLIel CTeNeHW NOoABEPKEHbI KOPPO3UM U
NoBpeXAeHNAM, HeXXeNn SNeMeHTbl YKOCUH 2 1 NOALWKMBHbIX Mo-
Wagok 3 [1], To NOMCK NyTen CHUKEHWA Harpy3ku Ha CTaHOK nmeeT
60nblUOe NPaKTUYECKOe 3HaUYeHNe.

Ha kadeppe CMCulll Kysl'TY pa3paboTaHo npeasioxeHune no pe-
KOHCTPYKLMM OfHOYKOCHOTO YeTblpexCTOeUHOro Konpa (puc. 2) npu
MOMOLLM LiIeHTPanbHOMN Tpy6UaTol CTONKIM 5, KoTopas BOCNPUHUMaET
ycunme oT ero CyLiecTBytoLel YKOCKHbI 2.

Mepepaua ycunua ocyllecTBnAeTca yepes cylecTByoLme nog-
WKUBHbIE KOHCTPYKUMNK 3, YacTb 4 13 KOTOPbIX HapalwmBaeTcs, a
yacTb, MelatoLan 6apabaHy NogbEMHON MaLLUHDBI, AEMOHTUPYETCA.
Taknm 06pa3om, Ta YaCTb SKCTPEHHOW Harpysku, KoTopas paHee
nepepgasanacb C yKOCKHbI 2 Ha CTaHOK 1, BOCMPVHUMAeTCs HOBOM
KOHCTpYKUMel (TpybuaToii CTONKOM 5), @ yCTPONCTBO ANs 3aMeHbl
LLUKMBOB MOXET ObITb 3aMEHEHO Ha HOBOE, 6oNiee MOLLHOE 6, U, TAKNM
06pa3zom, ycunuT yKOCUHY.

Puc. 1. Cxema cmasnbH020 00HOYKOCHO20 YemblpexcmoeyHo20 Konpa:
1 — CMAaHoK; 2 — yKocuHa; 3 — noOWKUBHAA NIOWAOKA;
4 — ycmpoticmeo 0719 MOHMAXa WKUBos

e
e

Puc. 2. [poekmHoe pewieHue No peKoHCMPYKYUU 0OHOYKOCHO20
4embIpexcmoeyHo20 Konpa 0515 0OHOKAHAMHO20 N0ObEMA: T — CMAHOK;
2 — YKOCUHA; 3 — NOOWKUBHAS NIoWadka Cyuyecmayiowezo Kkonpa;

4 — 0oNnoIHUMeENbHAS KOHCMPYKUUS NOOWKUBHOU NIOWAOKU;

5 — ueHmpaneHas mpy6uyamas cmolika; 6 — ycmpoticmeo 0718 MoHma-
KA WKUB08; 7 — KOMbUe8as pacnopka
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KaHamobegyuwlut 6
bapabaH MawuHb

Hanpabaswowul

bapaban MGWUHD@_

Hanpabagowul
bapabaH MawuHbl

Bonee Toro, 6alleHHble Komnpbl HAPAAY
CO BCEMM CBOVIMU 6ECCMOPHbIMY JOCTO-
WHCTBAaMV UMEIOT CEpbe3Hble HeaoCTaT-
Ku: 60NbLUON COOCTBEHHbIV Bec (BMecC-
Te ¢ pyHhaMeHTOM 2-6TbiC. T 1 bonee),
CNIOXHOCTb CTPOMTENbCTBA, OCOBEHHO
MOHTaa NoAbEMHbIX MaLLUH 1 060py-
[OBaHNA Ha BbICOTE.

B cBA3M C 3TUM aKTyasbHbIM ABNSET-
CS BOMPOC O BO3MOXHOCTU COXpaHe-
HUA CYLLLECTBYIOLMX YKOCHbIX KOMPOB 1

Puc. 3. CxeMbl MHO20KAHAMHO20 N0O0veMa: d — 6aweHHas; 6 — HasemHas

[na 6onblueln pasrpy3ku cTaHKa LenecoobpasHoO N3MEeHUTb
LWaPHVPHO-HEMNOABUXXHOE COeiMHEHMNE YKOCUHbI CO CTAaHKOM Ha
6ornee nogatnmBoe (XoTsA Co BpeMeHeM fedeKTbl Y pas3pyLueHns u
TaK 0CN1laburnm cBA3b CTaHKa C YyKOCMHOW eCTEeCTBEHHbIM 06pa3om).

Mpepnaraembiin cNoco6 PeKOHCTPYKLMM MOCTOSHHOTO YKOCHOTO
Kornpa MOXeT ObITb MPUMEHEH 1 A1 MOAEPHU3aLUM OfHOKAaHATHOIO
rnogbema B CBA3M C NepexofoM Ha MHOTOKaHATHbIN NOgbEM.

Mepexoa Ha MHOTOKaHaTHbIY NOABEM NPOAUKTOBAH, NpeXae Bce-
ro, He06XOAUMOCTbIO YINyOKU CTBONOB 1, B CBA3M C 3TVIM, 3aMeHON
CYLLeCTBYIOLLMX YCTAPEBLUVX O4HOKAHATHBIX MOAbEMHbIX MaLUUH Ha
6onee NPoOU3BOANTENbHbIE, MHOTOKAHATHbIE.

Mpu NPOEKTUPOBaHNY MHOFOKAHATHbIX NMOABEMHbIX YCTAaHOBOK
TPaAVLMOHHO NPVIHUMAETCS BbICOTHAs CXeMa PACMONOXKEHWs NOAb-
€MHOI1 MalWViHbl Ha 6alweHHOM Konpe (puc. 3, a).

OpHako nprMeHeHue GalleHHOro Komnpa 03HayaeT MOJIHYIO JIUK-
BMAALNMIO CYLIECTBYIOLLErO YKOCHOTO MeTalfInYeckoro Komnpa, 4to
noTpebyeT 3aTpaT BPEMEHU U CPEeACTB Ha IEMOHTaxX.

Puc. 4. [TpoekmHoe peweHue No peKoHCMPYKUUU 00HOYKOCHO20 Yembi-
DPEexXcmoeyHo20 Konpad 0/19 MHO20KAHAMHO20 Nodsema: 1 — CMAaHokK;

2 — YKOCUHGA; 3 — NOOWKUBHAS NIOWAdKa Cywecmayioue2o Konpa;

4 — 0onoHUMesbHAs KOHCMPYKUUS NOOWKUBHOU NAOWAOKU; 5 — yeH-
mpaneHas mpy6yamas cmotika; 6 — donosHUMenbHAs NOOWKUBHAS
nnowadka; 7 — Kosbyesas pacnopkd; 8 — npoxodyeckas nioujdoka
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NPUMeHeHUsi X AN MHOTOKaHaTHOro
noabema, HO C PacroNioKeHeM Noab-
€MHbIX MALLIWH Ha NOBEPXHOCTY 3eMIn
(cm. puc. 3, 6). Hanpasnsatowme WKNBbI
O[IHOKaHaTHOro NoAbema Npuv 3TOM 3a-
MEHSAIOTCA HanpaBnsalwrMmn 6apabaHamy ¢ xenobamm no yncny
noabeMHbIX KaHaToB [2].

OpHako nepexo Ha MHOTOKaHaTHbIE MaLLMHbI HA3eMHOrO Pacrno-
NOXXEHUA BEAET K CYLLECTBEHHOMY YBEJIMYEHMIO PaCYETHOMN Harpy3Km
[3] no cpaBHEHNIO C MPUHATON O PEKOHCTPYKLUUN (4NA OQHOKaHaT-
HOro NoABbEMA), CllefloBaTesIbHO, TPeOYEeTCs 3HAUNTENbHOE YCUNeHNe
3/IeMEHTOB CYLLIeCTBYIOLLEro Komnpa.

MpakKTuKa NPOeKTMPOBaHNA NOKA3bIBAET, YTO YCUNEHUNE SN1eMeH-
TOB CTaHKa bonee TPy[oEMKO, YeM YCUIIEHME SNIEMEHTOB YKOCHHbI,
TaK KaK TpebyeT OCTaHOBKU CTBOJIA U MOXET cllenaTb HeLlenecoob-
Pa3HO PEKOHCTPYKLMIO KOMpa.

MpennoxeHHOe TEXHUYEeCKoe pelueHue (puc. 4) NO3BONUT pasrpy-
3UTb U3HOLLEHHbI CTaHOK CYLLIECTBYIOLLErO YKOCHOTO KOMpa U MOXKeT
ObITb NPUMEHEHO ANA MOAEPHM3aLUY OfJHOKaHaTHOroO Noabema B
CBA3U C NepexoaoM Ha MHOFOKaHaTHbIN NOABEM.

Hannuve gononHutenbHoro HanpaenswLlero 6apabaHa ycnox-
HAET NpefnoXKeHHOe MPOeKTHOe peLleHne, Tak Kak NoaBsAeTca
LOMNONHUTENbHAA NOAWKNBHAA NNOLWajKa 6, 04HAKO ee Hannuune
NOBbILIAET XECTKOCTb COOPYXKEHNUsA, yMeHbLIaeT ero aedopma-
TUBHOCTb.

Heuszb6exxHoe yBennyeHvie pacieTHOW Harpy3Ku Npu nepexoae Ha
MHOrOKaHaTHbI/ NOABbEM MOXET MOBJIeYb 3a COH60 HEOOXOANMOCTb
YCTaHOBKU AOMOJIHUTESIbHOI KONbLIEBOW PAacnopKu 7, KoTopas npu-
rogunTCA ANsi COOPY>KEHUA NPOXOAYECKON MOLWAAKN 8 Npu yrinybke
cTBONA.

CB0o6OAHOE MPOCTPAHCTBO BHYTPY LEHTPaNbHOWN Tpy6yaTon
CTONKU 5 MOXKHO MCMONb30BaTb AN YCTPOWCTBa NOAbEMHUKA, YTO
ynyuluaeT 6e30MacHOCTb IKCMIyaTaL MM paccMaTprBaemMoro Konpa,
NPYHMMas BO BHYMaHMe HaKoMMBLUMECS CO BPeMeHeM MoBpexje-
HUA 31EMEHTOB KOMPOBbIX NECTHUL, U OrpaXaeHuniA.

kaHamobegyuwud
bapabaH MauwuHbl

Peslome

MNpencTaBneHHoOe TEXHMYECKOE pelleHne NO3BONINT pPasrpy3nTb
M3HOLIEHHbIE CTAaHKU YKOCHBIX CTaslbHbIX KOMPOB, 06ecrneyns Bo3-
MOXXHOCTb CHUKEHUA TPyAo3aTpaT U CPOKOB NPOBEAEHNA PEMOH-
THO — BOCCTaHOBUTEJIbHbBIX PAabOT U PEKOHCTPYKUMM LAaXTHOrO
nogbema.
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UccnepoBaHune v oLleHKa BAUAHUA BOAHON 3p03Un
Ha penbed nopoaHbIX 0TBANOB pa3pe3a «bopoaNHCKUNY

B cratbe npeacTasneHsl pe3ynsTaTsl Mc-
CNlefoBAHMS BO3AEMCTBUS BOAHOM 3pO3nH
HQ NOPOAHbIE OTBAJIbI, OTChINAEMbIE MPH
pa3spaboTke yrosnbHbIX MeCTOPOXAEHUA
KaHcko-AunHckoro 6acceriHa. Mogenu-
poBaHME NApaMeTpoB GopMMpPYyoLUMXCS
0BPAXHO-6a04HBIX CUCTEM HQ FOPHO-
NPOMBILLNEHHBIX TAHAWAGTAX MO3BOAMAO
CAenarTh NPOrHoO3 HaPYLUEHMS LLeSIOCTHOCTH
OTBQJIbHLIX MACCMBOB MOJ BO3AEHCTBMEM
npupoaHsix pakTopos. [peanoxeH HOBbIH
MOAXOA K OLEHKE MOCNEACTBUM PEKYbTH-
BALMM NPU U3MEHEHNM NIIOLLQAEH OTBAJIOB
B YC/IOBMSX BIHOCA BOAOTOKAMM FOPHbIX
NOPOA M3 TeNna OTBAIOB.

Knioueesle cnoea: omkpbimeie 20pHbie
pabomel, 20pHONPOMbILLTIEHHbIE JTAH-
owagmel, NOpoOHble 0OMEasbl, 800HAA
3po3us, 06pazoeaHue 08pazos.
KoHmakmuas unpopmayus —

e-mail: zenkovivemail. ru

B yrnefno6biBatowmx pernoHax LieHTpanb-
HoW 1 BocTouHoi Cubnpm dopmmpyetca Ho-
BbII TUMN TEXHOTEHHbIX TaHAWadTOB — rop-
HOMPOMbILLNEHHbIe NaHAWwadTbl. PesynbraThl
noneBblX SKCNeAMLNIA MO N3YUYEHUNIO COCTO-
AHUA NOCNeAHNX YKa3ann Ha CHUXeHue
MX KaueCTBEHHbIX N KONMYECTBEHHbIX Xa-
paKkTepuCTUK OTHOCUTENbHO NaHALWadTOB,
HaXoAALWMNXCA B €CTECTBEHHO NPUPOJHOM
cocTosAiHMN. Kpome Toro, BbisiBfieHbl 06CTOA-
TenbcTBa U GaKTbl pa3pyLUeHWsA LLeNoCTHOC-
T penbeda 3Tvx naHAawadpToB 0bpasyowm-
muca osparamu. OBpar — dopma penbeda
B BMJI€ OTHOCUTENIbHO FYOOKUX U KPYTOCK-
NOHHBIX He3aZlePHOBAHHbIX NOXOVH, 06pa-

3EHbKOB Uropb Bnagumuposunuy
lopHbili uHXeHep, DOKMOp mexH. HayK
CneyuanbHoe KOHCMPYKMOPCKO-
mexHosozu4eckoe b6topo «Hayka»
KHL| CO PAH

MOPABUHOB AHnpgpein BaneHTHOBUY
WHxeHep-cmpoumers
000 «l[eomexnpoekm» (2. KpacHosapck)

BOJIKOB AnekcaHpp BceBonogoBuu
AsuauHrxeHep 000 «[eomexnpoekm»
(e. KpacHosapck)

KWPIOLWWNHA Enena BacunbeBHa
Cmapuwuti npenodasamesns OFAOY BI10
«Cubupckuli pedeparnbHeili yHUBEpCUMEMD,
20pHbIU UHXeHep

BOKWH Bnagnmup HukonaeBuu
KaHo. mexH. Hayk, npogheccop
®rAOY Bl1O «Cubupckuti
¢hedepanbHbil yHUBEpcUMem»

30BaHHbIX BPEMEHHbIMW BOAOTOKaMU. Kak
M3BECTHO, NMpoLecc oBparoobpasosaHus
ABNAETCA MaNo — WY Heynpaensembim 1
HenpepbIBHbIM BO BpemeHu. OBparoobpa-
30BaHMe COMPOBOXAAETCA MOCTOAHHBIM
n3meHeHreMm MopdOoNOrMyeckoro coctaBa
nopog, ydacTaytowmx 8 GopmmposaHum pe-
nbeda ropHOMPOMbILLAEHHbIX TAHALWAGTOB.
Ha nopogHbix oTBanax faHHoe obcTonTeb-
CTBO YCM/IMBAETCA TEM, YTO B XOA4e BOLHOM
3PO31M X FOPU3OHTASIbHBIX N HAKTOHHbIX
MOBEPXHOCTEN NPOUCXOANUT COKpalleHue

Puc. 1. KpynHeili 08paz Ha 10XHOM CK/IOHe 8HeWwHe20 omaasa «3anaoHeit» (paspes «bopoouHcKuti»)

naoLwaan ecTteCTBEHHO NPUPOAHbBIX NaHA-
WadTOB, a TaKXe paHee pPeKyNbTUBMPOBaH-
HbIX OTBaJIOB.

MocneancTeua BogHoW 3po3un Hanbonee
3Ha4YMMO NPOABNATCA Ha MOPOAHbIX OTBA-
nax, oTCbiNaHHbIX NpY pa3paboTke mecTo-
poxaeHnin KaHCKO-AUMHCKOro YyronbHOro
6accelHa. BckpbllwHan Tonwa nocnegHux,
KaK MpaBuIo, CNOXKeHa MATKUMW FOPHbIMMN
nopogamu, paspabatbiBaembiMu 6€3 Npu-
MeHeHuA 6ypoB3pbiBHbIX paboT. Ha paspese
«bopoanHCKMn» NOpoaHble OTBasbl OTCbIMNa-
10T ¢ 1950T. Ha HMX Wwrpoko pacnpocTpa-
HeHbl HayaNibHble 3PO03UOHHblE GOpPMbI B
BMAE NPOMOVH (PbITBMH), NPUYPOYEHHbIe
K OTKOCaM He3afepPHOBaHHbIX CK/IOHOB
oTBanoB. B nnaHe Takme Gopmbl UMeIOT nu-
HelHytlo GOopMy Ha OTKOCax M U3BUUCTYIO
bopmy — Ha noBepxHOCTW OTBanoB. leHe-
panbHbI NPOAOSbHBIA NPOdUb NX COOT-
BETCTBYET HanpaBfieHnio U Gopme CKIIoHa,
Ha KOTOPOM OHW pa3BuUTbl. Bcero Ha oTkocax
1 MOBEPXHOCTU OTBASIOB HaCcUMTbIBaloTCA 34
NPOMOWHbI, YaCTb U3 KOTOPbIX Aann Hayano
AKTVBHOMY GOPMUPOBAHUIO TOKANbHbIX OB-
pa)kHO-6anoYHbIX CUCTEM.

Ha npoTtaxeHunn paga net cnctematmyec-
KW OTCNeXnBanocb GopmmpoBaHme AByX Ha-
nbonee KpyrnHbIX OBParoB — Ha BHELUHEM
oTBase «3anagHbii» (puc. 1) n Ha TpeTbem
OT MOBEPXHOCTN — NPOMEXKYTOUHOM Apyce
BHYTPEHHero oTBasna (puc. 5).

@OparmeHTbl dopMMpytoLLEroca oBpara
Ha oTBane «3anagHbii» NpeacTaBfieHbl Ha
puc. 2

OTBan «3anafHblii» 6bl1 OTCbINAH
B 1970-err. B ero 10>kHOM ceKkTope B NpUoT-
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Puc. 2. ®pazmeHmel hopmupytowe20cs 08paza Ha omease «3anaodHslili»: a — cmapmosads 8000c60pHas kaHasa 2ybuHou 0-1,0 m;
6 — cpedHAA Yacmb 08pd2a Ha NOBEPXHOCMU omeasa 2s1ybuHol 1,5-2,0 M; 8 — Mecmo nepexo0a 08paza c NOBEPXHOCMU Ha OMKOC OMBand;

2— OMKOCHAA 4Yacme oepaza

KOCHOW M0J10Ce, MO BepXy OTBas1a KapbepHbIM
3KCKaBaTOPOM Oblsia nporigeHa TpaHLwes ana
cbopa 1 akKKyMynAaLMKM Tanon 1 JOXAEBOW
BoAbl. O4HAKO TakKaA KOHCTPYKLMA OTBana
cbirpana KpaliHe HeraTMBHyto posb B obec-
neyeHnmn LeNoCTHOCTU penbeda oTeana.
Cob6paHHaA Boga NOAMbISIA BHELIHNA — OXK-
HbI 6OPT TpaHLwWew. BcnepcTeme atoro — 3a-
JINOBbIV NPOPbLIB OFPOMHOr0 06bema BoAbl
Ha OTKOC oTBasna. Pe3ynbraTom 3TOro ABu-
nacb rnybokasa npoMouHa B Tene oTeana.

Tak 6b110 MONIOXKEHO Havyano GpopMUpPoBa-
HWI0 OBpara — CaMoro KpynHOro Ha ceroa-
HALWHWI aeHb. [oABneHnIo Ha MOBEPXHOCTN
0OTBAJIOB 3HAUNMbIX OOBEMOB TaNolN BObl B
BECEHHWI Neprog cnocobCcTByeT MHTEHCKB-
HOe NporpeBaHne ropn3oHTasbHbIX NoLLa-
nen otBanos 3a 7-10 aHel Ha BogocbopHom
nnowazam 60 ra. NMepenag penbeda otBana
«3anagHbin» 1 oTBana «KOXHbIN» COCTaBNAET
15-16 M. YKNOHbI MOBEPXHOCTEl 060X OTBa-
JIOB OPUEHTPOBaHbI B 3anagHOM Hanpasne-
HUW. B pe3ynbTaTe B MecTe Bpe3Ky OBpara B
oTBan popmMmpyeTtca BOAOTOK B 06beme 40-
60 TbiC. M3, MepenycKkaembiil o OCHOBaHMIO
oBpara. 3To camoe HM3KOe MeCTO Ha OTBane
C BbICOTHOW OTMeTKOoM 315 M.

DEBPAJIb, 2013, “YTOJIb”

HanpaeneHne BOLOTOKOB NOKa3aHo Ha
puc. 3. Ha prcyHKe CrnfoWwHbIMA IMHWAMUA
noKasaHbl NepcneKkTUBHbIE KOHTYPbI 06pa-
3yloLLEerocs oBpara; NyHKTUPHBIMUA NMHUSMM
0603HaueHbl KOHTYPbl OCaXXAeHUA Nepeme-
LLIaeMOro rpyHTa B npouecce oBparoo6pa-
30BaHWsA; GUrypHON CTPEenKol NoKasaHo
HanpaeneHvie nepemMeLLeHns rpyHTa; nyH-

KTUPHbIMU CTPEeNTKaMn NoKa3aHbl HanpaBs-
NIeHNA pa3BUTnA 06pa3y|ou.|erocn OBpara;
LUNPOKNMU CTPENTIKaMUM NOKa3aHbl OCHOBHbIE
HanpaeleHNA OBUXEHNA Taniom BOAbI B Nne-
puoa CHerotaAaHuA.

I'IporHo3|/|pOBaH|/|e ANHAMUKN NapamMeT-
poB OBpara npoBoAnsIoCb Mo ABYM Ha-
npaBneHNAM: MHTEHCMBHOE BO BPEMEHN

Puc. 3. [[pozHO3HAs cxema 06pa3o8aHus 08pd2a HA 8HeWHeM omaajie «3andaoHbil»
(onmumucmuyeckuti eapuaHm)




9KOJ10r14
.

BO3[eNCTBUE NPUPOAHbIX PaKTOPOB — nec-
CUMWCTUYECKMI BapmaHT 1 cnaboe — pac-
TAHYTOE BO BPEMEHWN — OMTUMUCTUYECKNIA
BapuaHT. B MofiennpoBaHumn yuTeHo Aenc-
TBME Cneaylowmnx NpupoaHbIX GakTopoB:
TOJILMNHA CHEXHOro NOKPOBa NpuHATa B
AvanasoHe 30-60 cv; TemnepaTypa Bo3ayxa
npuHATa B AnanasoHe 5-15% nepuog cHe-
rotaaHmnAa 8-16 CyT.; KONMYeCTBO 0CaAKoB
1N UHTEHCMBHOCTb UX BbIMAaleHUA NpuHATa
B AnanasoHe 5-20 mm/cyT. [lo nepsomy
BapuaHTy oBpar 3anmeT npumepHo 60 %
niowaan oTeana u No BTopomy — oT 16
0o 22% pno 2025r.

B nepviop HabnopeHun ycnosus pop-
MMPOBaHWA BOJOCTOKA 3HaUMTeNIbHO pas-
NMYanucb no rogam. B BeceHHnin nepuop
BOAOCTOK GOPMMPOBANCA KaKk B pe3ynbTa-
Te MHTEHCUBHOW CONTHEYHOW pafmauum npm
pe3Kux nepenaaax TemnepaTyp Ha MpoTaxe-
HUW CYTOK, TaK 1 B pe3ynbTaTe BTOPXKeHNA
TenbIX BO3AYLUHbIX MacC C OfHOBPEMEHHbBIM

BbiNMageHnem oCaKoB. BO,EI,OCTOK npoxoaun
Puc. 4. [pozHo3Has cxema hopMupoB8aHUs JIOKAIbHOU 08PAXXHO-6a/104HOU cuCMeMbl MO XOPOLLO NpoMep3LLeit TOYBE 1 Mo cnabo
Ha 8HewHem omeajie «3anadHbil» (neccumucmuyeckuti 6apuaHm) Npomep3Lueit. B NeTHUit nepuos BOROCTOK

TakXe (I)OpMI/IpOBaHCﬂ B Pa3HbIX yCNOBUAX:

i

Puc. 5. ®pazmeHmel popmupytowse2ocs 08pdza Ha meppumopuu 8HympeHHUX 0measos: d — cmapmosas 8000CO0PHAA KaHasad 2ybuHoul 0-1,2 m;
6 — cpedHAA Yacmb 08pd2d HAa NOBEPXHOCMU om8asd 2/1y6uHol 2,0-3,0 M; 8 - OMKOCHAsA Yacme 08pazd;
2 — NepeomJioXKeHHble 20pHble NOPOObI, BbIHECEHHbIE B000MOKAMU U3 mesid 08paza

DEBPAJIb, 2013, “YTOJIb”
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OOXAW BbINaAany Ha BAAXKHYIO YNIOTHEH-
HYIO 1 HEYMNJOTHEHHYIO MOYBY, Ha CyXyl0o
nepeynaoTHEHHYIO MOYBY M T.M.

KonnyecTtso ocafkos coctasnano ot 0,5
00 44,6 MM; MHTEHCUBHOCTb UX BblMajeHunsA:
MakcumanbHaa — 0,13-1,65 mm/mMuH, cpea-
HAA — 0,0128-0,49 mm/muH; Mpogonxun-
TeNbHOCTb BbIMNAAeHNA 0CafkoB — OT 7 A0
753 MUH.

Ha puc. 4 npeacrtaBneHa nNporHo3Has
cxeMa GOpPMMPOBaHNA NIOKANIbHOW OBPaXK-
HO-6afI0YHO CMCTEMBI Ha BHELLHEM OTBase
«3anagHbin». Ha pucyHKe YepHOM CMNOLWHOM
NMHWen 0603HauYeHbl KOHTYpbl OBpara Ha
MOBEPXHOCTU OTBana; 6enoi NyHKTUPHON
JIMHWEN NOKa3aHbl KOHTYPbl HYKHe 6pOBKI
bopmMrpyeMoro BTOPUYHOO OTBasIa FOPHbIX
nopof, BbIHeCEHHbIX BOAOTOKaM1 13 Tena
NopoaHoro oTeana.

BTopon no pa3mepy oBpar MHTEHCUBHO
bopmMumpyeTca Ha NOBEPXHOCTU MPOMEXY-
TOYHOrO Apyca BHyTpeHHero oteana. Ha
€ro NoBepXHOCTN NpoBefieHbl PaboTbl NO
peKynbTMBaumn NyTem NoCagKky CaXkeHUeB
JepeBbeB XBOWMHbIX Nopof (puc. 5).

[poTaxeHHOCTb OBpara cocTasseT 86 M.
Bo3spacT oBpara — Tpu roga. Ero popmu-
poBaHMe NPoONCXoauT NoA BO3AeNCTBMEM
BOJOTOKOB, KOHLEHTPUPYIOLMXCA Ha BOC-
TOYHOM daHre NOBEPXHOCTN OTBaSIbHOIO
Apyca. O6bem BoJOTOKa 3a 7-12-AHEBHbI
nepmof BeCeHHero CHeroTasHMA oLeHeH Ha
ypoeHe 4-5Tbic. M? 11 6onee.

[opHble MOpoAbI, yNOXKEeHHbIe B OTBasbl,
MOTYT HaxOAMNTbCA B PbIXIOM (NecyaHUKy,
cynecu) 6o B NJIOTHOM COCTOSHUN (aneB-
pPONUTbI, aprunaunTbl). [PYHTbI B PbIXIOM
CNOXXEHNN MEIOT BbICOKYI0 BOJOMPOHMLA-
€MOCTb, YTO MO3BONAET UM BNUTbIBATb aT-
MocoepHble ocafku 6e3 MOBEPXHOCTHOrO
CTOKa.

B ¢opmmpoBaHmm oBparos npuHUmatoT
yyacTue ABa BMAa 3p03un — CTPYNHaa n
nnockocTtHana. CunbHaa CTpynHasa 3po3us
OTMeyYaeTCA B Tex MecTax, rae umeeT MecTo
KOHLIEHTPaLUsA BOAbI B 3HAUNTESIbHbIX 06b-

MonepeyHbI npodunb
oBpara rnocre ocbinaHus
€ro CTEHOK

Puc. 6. Cxema ¢popmupo8aHus nonepeyHoz0 npo

emax. [1nockoCTHasA 3po3uMa no-pasHoMy
NPOABNAETCA JIETOM U B PaHHUIA 1 MO38HUIN
BECEHHWI nepuopbl.

B BeceHHee BpeMs C HOUHbIMW 3aMOPO3-
Kamy NPOVNCXOAMNT NIIOCKOCTHAA 3po3us,
KOrfia rpYHTbI OTTauBatoT Ha Fy6uHy 1-4 cm,
HO MpW 3TOM Ha CTeHKax OBpara coxpaHs-
€TCA MepP3/0THbIN FOPU3OHT, B pesynbTaTte
Yero NoBepPXHOCTHbIV CJION FPyHTa nepechl-
LaeTcA BOAOW 1 Noj AeCTBMEM CUM FPaBu-
TaLMuM CMeLaeTca BHK3 MO CTeHKam oBpara.
lo3gHen BeCHOM 1 N€TOM B CyXyto norogy y
OCbIMHOrO CKJIOHA YeTKO BbIAENAOTCA ABa
OCHOBHbIX 3/1eMeHTa: OCbINaLLMNINCA OTKOC
1 OCbINb. [INA OCbINU XapaKTepeH BOTHY Tbil
nonepeuHbii npodunb. B npouecce ocbl-
naHWA CTEHOK OBpara BbiCOTa OCbINW pac-
TeT. [lpy 3TOM ee BepLlwMHa NOAHMMAETCA
BBepX. [py JOCTMKEHMM BEPLUNHON OCbINK
6poBKM OTKOCA MPOLECC OCbINaHUA npe-
Kpauaetca. [lo mepe cBOero pocrta ocblirnb
NOCTENEHHO BbIMONAXKNBAETCA, YTO CBA3a-
Ho c ee ynnoTHeHnem. O6BanibHO-OCbINHbIE
npouecchl Hanbonee NHTEHCUBHbI BECHOW,
nocsie CToKa TajblX BOA, MPOU3BOAALNX
B [I0/IMHaX OBparoB 6OKOBYI 3p03uio U
BbI3bIBAIOWMNX TEM CaMbiM yBelnuyeHune
KPYTU3HbI CKIOHOB. K TOMY e BeCHOW Ha
O6HaMXeHHbIX KPYTbIX CKIOHaX 0CO6EHHO
WHTEHCUBHO NAYT NpoLecchl GU3nYeckoro
BbIBETPVBaHMA.

OBpaxHo-6anouHas akkyMynaums Ha oT-
BaJslax CBA3aHa C BpEMEHHbIMU BOAOTOKaMU,
C OAHOW CTOPOHbI, U CMbIBOM CK/TOHOBbIX OT-
NoXeHuiA, ¢ Apyroit. Ha uHTeHcnBHOCTL dop-
MVPOBaHVs OBPaXKHO-6anouUHbIX OTIIONKEHN
BAINAET KOMMNNEKC GU3MKo-reorpadmyeckmx
yCcnoBuii: penbed, KNMMaT, reosiornyeckoe
CTPOEHWe, IMTONIOTMYECKUNIA COCTaB NOPOA,
aHTponoreHHbl dakTop. Hanbonbuiee ero
NposBNeHVe NPONCXOANT BECHOW, B Nepunoa
CHeroTasHusA, KOraa no AHKLLY OBParos oCy-
LLLecTBIAETCA MacCOBbIN COPOC TanbIx BOA,
a TakXe BO BpeMA BbINaieHUA NNBHEBbIX
0cafikoB. MakcumanbHasa akkyMynauma oB-
paxHo-6anoyHoro Matepuana npPoONCXoanT

MonepeyHbIn Npodunb oBpara
(MPOMEXYTOUYHOE NONOXEHNE)

KOHTYpbl MPOMOUHBI
B OCHOBaHWu oBpara

Ha YYaCTKaxX CH/XXEHUA TPaHCMOPTUPYIOLLen
CNocobHOCTU NOTOKa.

MpomeXXyTouHble 3Tanbl popmnpoBaHna
OBparoB Ha OTBaNlax CxeMaTWYHO NpeacTaB-
NeHbl Ha puc. 6.

B neTHWIN Nnepuog NPoncxoauT pasmbiB 1
NOHVXXEeHWe AHULLA OBpara 3a CYeT BOLOTO-
KOB, GOPMMPYIOLLUXCA HA MOBEPXHOCTN OT-
BanoB. B 3TuX ycnoBusx reHepanbHbIi yron
OTKOCa CTEHOK oBpara ysenunumnsaetca. Cuc-
TeMa NepexoauT B HEYCTOMUYNBOE COCTOS-
Hue. MosABNAETCA NNOCKOCTb OTPbIBA FPYHTa
OT CTeHOK. [lanee nponcxogut gedpopmauusa
CTEHOK OBpara — rnocse ocbinu rpyHTa co
CTEHOK CMCTeMa NpUXoAnUT B YCTONUUBOE
cocTosiHve 1 6yneT HaxoAUTbHCA B 3TOM
COCTOSIHMU, 4O TeX MOop MOKa He HAaUHeTCs
HOBbI BOAOTOK. OCbIMaBWNACA FPYHT Oy-
[eT nepemeLlleH Ha NOBEPXHOCTb HuXene-
Kallero oTBasbHOro sipyca (Ha BHyTPEHHUX
oTBasnax), MM60 Ha NPUPOAHbBIV NaHAWapT
(Ha BHelIHem oTBane «3anagHblin»).

Taknm 06pa3om, K HacTosALeMy Bpeme-
HU OTYET/IMBO MPOPUCOBLIBAETCA KapTUHa
bopMMpOBaHMA TOPHOMPOMbILWIEHHbIX
naHawadToB NoA BAVUAHUEM NPUPOLHBIX
¢$bakTopoB — 3TO 06pa3oBaHNe HOBbIX —
BTOPUWYHbIX OTBAJIOB, C/TIOXKEHHBIX NEPEeOoTIIO-
YKEHHbIMM rOPHbBIMY MOPOAAMU, BbIHECEHHbI-
MU 13 Tena oteana. OLeHKy KonmyeCTBEHHbIX
nokasatenei GopMUpPYOLLMXCA BTOPUYHBIX
OTBaNIOB NPeAsioKEHO MPOBOAUTL NyTEM
onpeneneHns NIoLWaan BTOPUYHOTO TEXHO-
reHHoro naHawadrta — S, popmupyemoro B
npouecce o6pa3oBaHNA OBpaxHO-6anou-
HoW cuctembl no opmyne:

n
S= Z(Si)mk + S;pel\';fe:u ) ,ra
i=1

rge: S, .. — Mowasb ropr3oHTaNnbHoOM no-

BEPXHOCTM OTBasla NoJ4 OBparom, ra; Sipex.
sen. — PIOWAAb PEKYNBTUBNPOBAHHbBIX 3€-
MeJib, HaKpbliBaeMbIX TOPHbIMK nopoaamu,
BbIHOCMMbIMIW M3 TeJla OTBala Npwn ero pas-
MbIBE, Ia; n — KONN4YeCTBO o6pa3y|ou.w|xc;|

OBparoBHaTeppPUTOPUN NOPOAHbLIX OTBAJIOB.

KoHTypbl ocbinasLuerocs

rpyHTa

DEBPAJIb, 2013, “YTOJIb”



®opmurpoBaHue oBpaKHO-6anoyHom
CUCTeMbl Ha OTBaJslaXx MMeeT ABOAKUN KO-
NIOrNYeCKU HeraTUBHbIN aCNeKT — C OIHOMN
CTOPOHbI, COKpaLlaeTca naowagb peKkysb-
TUBMPOBAHHOIO OTBana, yXoaALlero nog
oBpar, a C Apyro — BbIHOC FOPHbIX MOPOA,
13 Tefla OTBaNa Ha MOBEPXHOCTb HUMXHEro
Apyca coKpallaeT: a) nnowasb pekynbTu-
BVMPOBaHHbIX 3emMesib 0TBana; 6) nnowagb
3emesb, HaXOAALWMNXCA B NPUPOJHOM COCTO-
AHUK. Kak nokasbiBaeT aHanun3 mopdosno-
rMyecKoro coctaBa Nnopog, BbIHOCUMbIX U3
Tena oTBanoB, — 3TO apruJINTbl N YIAKNC-
Tble aprunnnTbl, HEKOHAVLMOHHbIV Yronb,
ropesibHVK. 3T nopobl 0611ajaloT HU3KOM
6uoNornyecKon NPoAyKTUBHOCTLIO, MO3-
TOMy BeCbMa ANUTeNIbHOEe BPeMs BbiBasibl
rOpPHbIX NOPOA He NoABepPXeHbl 3apacTa-
HUWIO TPABAHUCTON 1 ApPEeBEeCHO-KYCTapHM-
KOBOW PacTUTENbHOCTbIO. B 3Tnx ycnosuax
¢drHaHcoBble, MaTepranbHble 3aTpaThl Ha
peKynbTUBaLUIO 3emMeflb U YenoBeYeCKnn
TPYZ HOCAT COBEPLUIEHHO 6eCCMbICIIEHHBI
XapakTep.

MexrocynapcTBeHHbI CTaHAAPT MO OX-
paHe npupopabl FTOCT 17.5.1.01-83 orosapu-
BaeT Ha TEXHNYECKOM 3Tane peKynbT1BaLmm
PEMOHT peKynbTUBMPYEMbIX y4acTKOB. B
COCTaB PEMOHTHBbIX PaboT BXOAWT yCTpaHe-
HMe HepoBHOCTelN penbeda, BO3HUKLINX B
pe3ynbTaTe yriOTHEHUA OTBaNbHbIX MOPOA
WJSIN 3PO3MOHHbBIX MPOLIECCOB B NepUoa pe-
KynbTUBaL K.

Mocne npuemMKkn pekynbTUBMPOBAHHbIX
06bEKTOB roCyapCTBEHHOWN KOMUCCUEN
OHU nepexoanaT Ha 6anaHC PafioHHbIX My-
HUuMnanuTeToB. U ¢ 3Toro MomeHTa 06bekK-
Tbl PEKYNbTMBALMN YXOAAT Ha BTOPOW NJaH,
NocKobKy No ¢opmasnbHbIM NPU3HaKam
3eMJI1 CYUMTALOTCA BOCCTAaHOBNEHHbIMU. HO
nprpofHble GakTopbl He MOAJAIOTCA yrpaB-
neHwuto, TM6o oHo (ynpasneHune) aBnaeTCA
3aTpaTHbIM. Bo3geincTBme nepBbix ocTaeTca
BeCbMa 3HaUYMMbIM U CUCTEMHbIM, BCJ1eAC-
TBUE Yero pacuyfieHAeTcA LenoCTHOCTb
chopMMpPOBaHHbIX OTBaNbHbIX MacCMBOB
Ha 6onee mefkne No niowWwaan n oobemy
MX YacTtu.

B 2012 r. KpacHosapckue paspesbl CYIK
AO6bINM Gonee 29,5 MNAH T yrAA

3KOonorm4

WTaK, K HacToALeMy BpeMeHU Ha Teppu-
TopUM KaHCKO-AUMHCKOW NeCOCTENHON reo-
rpa¢uyecKkor 30Hbl B Xofie aHTPOMOreHHOM
[eATeNbHOCTY CO3[,aH HOBbI TWM TEXHOTeH-
HbIX TAHALAPTOB — rOPHOMPOMbILLIEHHbIE
naHgwadTbl. B texHonoruax ux dopmmposa-
HUA He YUTeHbl MeponpuATUA, HanpaseH-
Hble Ha CHVXeHWe BNVAHUA HeraTuBHbIX
NPUPOAHbIX PaKTOPOB, 8 UMEHHO — BOAHOM
3po3un. B pesynbTate NpoOMCXOAUT COKpa-
LLeHMe MIOoLWAAN 3emeSib, Kak B MPUPOAHOM
COCTOAIHWM, TaK U PEKYNBTUBMPOBaHHbIX. Bce
3TO FOBOPWT O TOM, YTO HEOOXOAUM PEMOHT
PeKynbTYBMPOBaHHbIX MOPOAHbIX OTBaNOB, a
TaKe KOpPeKTUPOBKM TEXHONOTUI OTChINKM
rOpY30HTaNbHbIX U HAKNOHHbIX MOBEPXHOC-
Teli TOPOAHbIX OTBANOB, M 3TO Hanbornee 3Ha-
YIMO NMPOABNAETCA Ha pa3pabaTbiBaembIx
mecTopoxaeHunax KATOKa. Kpome Toro, B
6lopKeTe MyHULUMANNTETOB, Ha TEPPUTO-
UM KOTOPbIX HAXOAATCA YroJibHble pa3pesbl,
Heo6X0AVMMO NPefyCMOTPETb GprHAHCUPO-
BaHve paboT Mo NpeKpaLleHnio NPoLLeccoB
0oBparoobpa3oBaHnA Ha 0ObEKTAX rOPHO-
NPOMBbILLIEHHOW PeKyNbTUBaLUN.

CY3K

’ CUBWPCKASA YIONbHAA
OHEPTETUYECKAS KOMMNAHUA

MpepnpuaTtna OAO «Crnbrpckan yronbHas SHepreTnyeckas komnaHua» (CY3K) B KpacHosAp-
CKOM Kpae fobbinv B 2012r. 6onee 29,5 MAH T yrnda. 3Tv nokasatenv Ha 10% 6onblue npous-

BOACTBEHHOrO nnaHa — ropHaku bopopuHckoro, Hazaposckoro u «<bepé3oBckuin-1» paspe3os

[OMOSTHUTENbHO OTrPY3Wv NoTpebuTenam 2,8 MiH T yris.
Kak otmetun ncnonHutenbHbin gupektop OAO «CYIK-KpacHosipck» AHOpeli ®edopoe: «Bce
3aseku nompebumesnet 8 2012 2. 8bIN0OIHEHbI KAYECMBEHHO U C80EBPEMEHHO. B x0100HbIe nepuo-

Obl OMepy3Ka ye/18 0Cyuecmenanace 0axe no menegpoHHbIM 380HKAM — KOMNAHUSA desiaem 8ce,

umobbl He 00NYCMUMb Ype3sbIHaliHbIX CUmyayuii».
Mo cnosam pykosoputena OAO «CY3K-KpacHOAPCK», BOCTUMKEHNIO BbICOKMNX MPON3BOACTBEH-

HbIX MOKa3aTenell FopHAKOB CNOCOBCTBOBANM TOUEYHbIE MHBECTULUK — OObeM OCBOEHHbIX B
2012r. cpeacTB cocTaBnsieT 6onee nonymunnnapga pybnein, mogepHusaumsa npon3BoacTsa 1

KauecTBeHHasA paboTa BCero TPyAOBOro KOMINEKTBA.

Hawa cnpaska

OAO «Cubupckas y20nbHas 3Hepzemuyeckas komnaHus» (CY3K) — kpynHetiwee 8 Poccuu y20s16-

Hoe ob6veduHeHue no o6vemy 006bI4U. KomnaHusa obecneyusaem okoso 30 % nocmasok yana Ha
8HYmMpeHHeM pbiHKe U npUMepPHO 25 % pocculickozo 3kcnopma sHepzemuyeckozo yens. [pednpu-
Aamusa CY3K pacnonoxerel 8 KpacHospckom, 3abatikansckom, [pumopckom u Xabaposckom Kpasx,
Kemepoeckol o6nacmu, Pecnybnukax bypamus u Xakacus.

bonee mpemu om obwezo ob6vema yznedobsiyu CYIK obecneyugaem kpacHospckoe noopasoe-
neHue komnaHuu — OAO «CY3K-KpacHospck». B e2o cocmas 8xo0am mpu mowHelwux 8 Poccuu
paspesa — «bopoduHckuli», «<bepe3osckuli-1» u «<Hazaposckuti». [Jobbida komnaHuu 3a 2012e.
cocmasusna 6onee 29,5 mH m yena. Ceoum yznem OAO «CY3K-KpacHospck» obecnedugaem 3Ha-
yumesnoHyro 4acme meppumoputi KpacHoapcko2o Kkpas — 0014 KOMNAHUU 8 0bvemMe NOCMasok
0718 HYX0 KOMMYHAJ1bHO-6bIMoB0oU U 6100xemHoU cghepsbl pecuoHa npesvituaem 70 %. OcHoBHble
nompe6bumernu: OAO «EHucelickas TIK» (TTK-13), OAO «OlK-2» (¢punuan «KpacHoapckas IP3C-2»),
OAO «3. OH Poccus» (¢punuan «bepesosckas P3C»), OAO «PYCAJI» (AduHcKul 2/muHO3eMHbIl
KkombuHam), u op.
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3apyb6exxHnana naHopama

OT PEQAKLUN

BHumaHutio yumameneti
npednazaemcs

ny6nukayusa us mamepuasnos
«3apy6exHble Hoocmu» -
ebin. N2 236 - 241.

OT 3A0 «<POCUMHO®OPMYTOJib»

@ 3apybexpvie nosocmu
http: //www.rosugol.ru

bonee nonHas u onepamueHas uHgpopmayus
Nno pasnuYyHbLIM 60NPOCAM COCMOAHUA U hep-
cneKmue pazsumus Mupoeoli y20/1bHoli npo-
MblW/IeHHOCMU, a MAKe no MeX0yHapooHomMy
compyoHu4yecmay 8 ompacau npeocmasseHa
8 8bInycKax «3apy6bexHble HO80CMU», N0020-
moeneHHbix 3A0 «PocuHgpopmyz0/1b» U 8bIXO-
oAwWuX eXkeMecA4YHO HA ompdacseeom nopmajie
«Poccutickuli y2onb» (www.rosugol.ru).

UHpopmayuoHHble 0630pbl HOBOCMeli 8 MU-
poeoli y2onbHoli ompacau 8bixo0am nepuo-
ouyecKu, He pexe 00HO20 pa3a e mecay. [100-
nucka npoussooumcs yepe3 3/1eKMPOHHYIO
cucmemy 3akasa ycnya.

Mo xenaHuio nonb3oeamesns 803MOXKHO NOJTy-
YeHue 8bINYCKOB NO 3/1IeKMPOHHOU noYyme.
Mo uHmepecyowum eac eonpocam
ob6pawamsbcs no men.: +7(495) 723-75-25,
e-mail: market@rosugol.ru -

omoes1 MapKemuHaa u peanausayuu ycaye.
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NEPBOCOPTHbIV KOKCYIOLLUIACA YTONlb OCTAHETCA
BEOULUNTHBIM B BAVXKAWLLEE BPEMA

MocTaBKM yrna gOCTUrAN KySbMUHALMW B MOCTENEHHO YMEHbLUIAIOLWMXCA
obbemax 1 cTanu u3bmTolr Temon ana obcyxaeHus. OgHaKko B 6nukaniee
BpEeMA rMaBHOM TEMOW pPa3roBopa CTaHeT He KONIMYECTBO, @ KauecTBo YIS,
6narofaps XMTPOCTAM, K KOTOPbIM Ha MPOTAMXEHWUN NPOAOKUTENIbHOIO Bpe-
MeHU npuberatoT yrneaobbiBatoLye KoMmnaHuy ABCTpanum.

BeccnopHo, TeHAEHUMMN KOKCYIOLWerocs yrnsa obecneunnu ctanenuteinHble
3aBofbl B Mo3ambuke 1 MoHronum cobipbem no ctabusibHbIM LieHam. OTo
roBOPUT O HE3aBMCUMOCTU 1 AEMOHCTPUPYET Yrofb Kak LeHHOe CpefcTBO
crnaceHus, KOTopoe ByaeT UrpaThb BaXKHYO POsib B NEPUOS SKOHOMUYECKOTO
Kpu13nca 1 Npu CHUKEHUN LieH.

OpHaKo Mano U3BeCTHO O KayeCcTBe KOKCYIOLWEroca yria 1 O ero rotos-
HOCTU K NpYMeHeHuo. [IuHamrKa fo6blun KOKCYIOLLErocs yris u ctanenu-
TeHOW NPOMbILLIEHHOCTY ByAeT 3aBUCETb OT HANIMUUA CbiPbA XOPOLLEro Ka-
yecTtBa. [laxe npu Tom, uto Mo3ambuk n MoHronvsa obecneurBatoT 6onblume
3KCMOPTHbIE MOCTaBKM, AOCTYNHOCTb CbipbsA OyAeT 0CTaBaTbCA NPO6IEMOIA.
3TO CBAI3aHO C TeM, YTO yronb 13 MoHronnu, B 60nbLIMHCTBE cBOEM, ByaeTt
HanpaenATbCA B KnTai, a BbICOKOKaYeCTBEHHbIV KOKCYIOLWUNCA Yrofb COo
cpefHeli netyyecTbio 13 Mo3sambrika 6yaeT NnpoABUHYT Ha PbIHOK € AOCTa-
TOYHO BbICOKMM YPOBHEM 3011bHOCTH, gocTuratowmm ot 10,5 o 11 %.

CopeBHOBaHMA MeXAy NOKynaTeAMN 3a NEPBOCOPTHDIN KOKCYOLWMINCA
yrosb 6yyT NPofoIKaTbCA, MOCKOMbKY, MafloBEPOATHO, UTO NMOCTaBKM Nep-
BOCOPTHOrO KOKCytoLeroca yrns 6yayT uati B [OCTaTOYHOM KONMYecTBe,
HeCMOTPA Ha paclrpeHre MoLHocTeln. B 2012r. 6ygeT sKcnopTMpoBaHO
291 MITH T KOKCYIOLLErocs yrns, n3 KoTopbix 143 MAH T npuxoamnTca Ha ABC-
Tpanuio. laHHbIN Nnokasatenb ysenmumnca Ha 10,4 % no cpaBHeHMIo C Npo-
wbiM rogomM. OXnpaeTca, YTo SKCNOPT KOKCYIoLeroca yrna n3 Asctpanum
K 2013 r. gocTurHet otMeTKn 160 MAH T, K 2015T. — 170 MAH T 1, yCTONYMBO
yBENUUMBAACb JONAeT 0 oTMeTKM 211 MaH TB 2025T.

MporHo3upyeTcs, 4uTo a3KcnopT Kokcytowweroca yrna u3 CLUA B cnegytowiem
rogy ynaget go otmetku 51 mnH 1. MageHue 6yget npogonxatbca, nk 2015T.
JKCMOpPT cOCTaBuT 48,5 MAIH T, a K 2025 — 42,5 MAH T. BbilweynomaHyTbIN
cUeHapuii pa3BUTUA ABAAETCA ANA aBCTPANUACKUX Yreao6biBatoWMX KOM-
NaHUN XOpPOLLMM NOACNOPbEM, MOCKONbKY OHU MOTYT YCTaHOBUTb LieHYy Ha
NepBOCOPTHbIN KOKCYyloWMiAcA yronb Bbiwe 200 gon. CLUA3a 1.

3KCMOPT YINA KONYMBUEW B UIONE CHU3UJICA HA 9,3 %

[iBe 3HaunTeNbHbIE 3a6aCTOBKU 1 MNIaHOBBIN BbIBOA 113 PaboTbl MopTa AnA PEMOH-
Ta CHV3WIU B MIONIE SKCMOPT SHEPreTuyeckoro yrmsa u3 Konymouu. K KoHuy mecaua
3KCMOPT KOJTYMOWINCKOTO SHEPreTUYECKOTO YA COCTaBNAN 6,23 MIH T — 3TO HUXe
Ha 9,3 % no cpaBHEeHWIO C 6,87 MITH T, OTTPY>KEHHbIX B MOHe, U Ha 11,4% Hnxe, yem
7,03 MAH T, 3KCNOPTUPYEMbIX B Mae. [ocTaBKM B Mione Takke CHU3MAMCb Ha 12,6 % no
CPaBHEHWIO C MIONIbCKMM 3KCMOPTOM, OCYLLECTBNIEHHbIM B MPOLLIOM rofly, Koraa oH
cocTaBnAan 7,13 miiH T. MocTaBKu B Mione oKa3anncb BTOPbIMM CPeAn CamMbIX HA3KUX B
rogy. CaMbIM MUHVMaNbHbIM Gblf SKCMOPT, OCYLUECTBIEHHDIV B AHBape (6,05 MiH T).

MmaBHaA 3abacToBKa Ha Xene3Hol gopore Fenoco conpoBoxfanacb noteps-
MU B 1,3 MIH T. Bblno npekpalleHo XenesHoLopOoXKHOe COObLLeHE C WaxTamm
Drummond, Glencore n Goldman Sachs B TeueHune uions. Jpyras 3a6acToBKa B
MMeHKope Ha waxte Carbones de la Jagua, koTopas Hauanacb 18 ntona u He Gbina
npekpatleHa, ConpoBoXKAaanacb NOTepAMN NpUMepHo 0,4 MIH T.

Ho Heynayam B vione NpoTMBOCTOANM BbICOKME NMOKa3aTenu paHee B 3Tom rogy. C
Havana roga 3KcrnopT coctasnn 47,08 MiH T, 4To Bbllle Ha 13,5 % no cpaBHeHuto 41,49
MJTH T, OTFPY>KeHHbIX B AHBape-uiosie NpoLuioro rofja. B nepecuete Ha ro, skcnoprt co-
ctaBmn 80,7 MSIH T NO CPaBHEHWIO € 76,09 MITH T, 3KCNOPTUPYEMbIX B TeyeHune 2011 T.

MocTtaBkyK B A3mio 3a nepuog AHBapb-utonb 2012 r. goctnram 3,98 MnH T, uTO
noyTW B TPU pa3a 6onblue, YeM B MPOLLIIOM roAY, KOrAa SKCNopT coctaBmn 1,34 MiH



T. MocTaBkmM B Kntam noutn 4OCTUIAN 2 MITH T 3@ iIdHHbIN Nepurog, no
cpaBHeHuto € 0,64 MITH T, OTFPYKEHHbIX B MPOLLIOM FOAY, NMPY 3TOM 3K-
cnopT B Pecny6nuky Kopes coctasun 1,29 MiH T 3a npolueALune cemb
MmecsieB. lof Ha3ag 6bI0 SKCMOPTUPOBAHO BCEro NuLlb 0,28 MITH T.

Skcnopt B EBpony coctaBun 33,39 maH T, uto Ha 11,72 % Bblwe
Mo CpaBHEHMIO C MOCTaBKamu B npowiom rogy (29,9 mnH T1). Ca-

3A PYBEXXOM

Mble 60/IblLNEe YBENTMUEHUA SKCMOPTa OblNv B MGEpUiACKUe CTpaHbI.
B aTom rogy noctaBkm B McnaHuio gOoCTUran oTmeTkn B 2,76
MJIH T — 3TO MOYTK B ABa pa3a MpeBbllaeT SKCNOPT NPOLIoro
rofa 3a nepuop AHBapb-utonb (1,39 MaH T). kcnopT B MopTyra-
NnnIo B 3TOM rofly coctasui 2,08 MAIH T, B TO BpeMA, KaK B MPOLLUIOM
rogy 66110 OTrpy»keHo 1,6 MJIH T. TakXKe CTanu BbIrOAHbIMU MOC-

/

MOHIoJina YBEJINMUBAET SKCNOPT YA

MJIH T YINl HA MeCTOPOXae-
HUn «Yxaaxygar» n 0,4 MaH
T YA Ha MECTOPOXAEHUMN
«bapyyH HapaH», okono 2,4
MJIH T YA y>Ke 3aKOHTpakK-
TOBaHbI. [1py 3TOM 3KCcnopT
oboralleHHOro yrA cocTaB-
nAaet 2,1 MAH T, — roBOpUT-
CA B COOOLEHUN MOHTONb-
CKoro areHtcTBa. «Energy
Resources», akcnoptupyto-
@A yrosnb 13 >KHOrobwmii-
CKOro pervoHa MoHronun B
Kutan, npuHagnexur cyse-

\peH Homy ¢oHpy KHP.

3a nepsoe nonyroaue 2012r. MoHronua skcnoptuposana 10,1 MaH T yrnAa. Okono yet-
BepTM — 23 % AaHHOro o6beMa COCTaBAAT SKCMOPTHbIE NOCTaBKM KoMnaHuu «Energy
resources». Kak coo6mno MOHLIAM3, Bbipyuka «Energy resources» oT peanvaLum yrns co-
ctaBnAet 233 maH gon. CLUA, unctaa nprbbiib KOMNaHUM 3a NepBble WecTb MecAueB 2012 T.
pocturna 31 mnH gon. CLUA. <Energy resources» 3a nepsoe nonyrogue 2012r. go6bina4,1 maH
T YrnA, AaHHbIV NOKa3aTeb No CPAaBHEHWIO C aHANIOrMYHbIM MEPUOOM NpeablAyLLero roga
BbIPOC Ha 64 %. Ha MOMEHT NOAroToBKM flaHHOTO co0bLLeHVs «Energy resources» aobbina 3,7

TaBKu B Typuuio, KoTopas ysenuuuna
\ uMnopT yrna us Konyméum Ha 57,8 % —
OT 2,59 mnH T B npownom rogy K 4,09
MJIH T B 3TOM rogy.

JKcnopT B AMepUKY CHU3MCA Ha
1,82 mnH T (Ha 15,8%). B atom ropy
6b110 OTrpyKeHo 9,71 MJIH T, B TO Bpe-
Ms Kak B NpoLusiom rogy 6b110 3Kkcnop-
TMposaHo 11,53 mnH T. Takoe nageHme,
B 6ONbLIMHCTBE CBOEM, NponUCXoanT
13-3a yMeHblueHnA noctaBok B CLUA,
Kyfa 3KcnopTt coctaBun 2,89 MAH T 3a
nepBsble CeMb MeCALLeB 3TOr0 roAa, YTo
HuXe Ha 1,57 MJTH T. OTrPy»KeHHbIX B
npownom rogy (4,45 MAH T).

Ha skcnopt B EBpony B 3TOM rogy
npuxogutca 71 %. laHHbIA NoKa3aTenb
NOYTWN HE N3MEHWIICA MO CPABHEHMIO
C NPOLWbIM rOAOM, KOrga cocTaBnAn
72 %. MNpwn 3TOM Ha 3KcnopT B AMepu-
Ky npuxoautca 21 %. B npownom rogy
[aHHbIV NoKa3aTenb cocTaBnan 28 %.B
3TOM rofly Ha NoCTaBKu B A3110 MPUXo-
anTcs 8 % ot obuiero akcnopTa. B npo-
wnom rogy 6bino oTrpy»eHo Bcero 3 %
obuiero sKcnopTa yrns.

CLUA 3AMNTIAHUPOBAJIU BbIBOA U3 SKCNNYATALUU
SNIEKTPOCTAHLIUIA, PABOTAIOLLUMX HA YIIE

TeKkyLyme TeHAEHLUN Ha PbIHKE SN1EeKTPO3HEePriv No3BosisAIoT oLe-
HWUTb OCTaHOBKY 60nbLUMHCTBa anekTpocTaHuuin B CLLUA, paboTato-
LLMX Ha Yrrie, Kak prckoBaHHble. B exerogHom otuete Annual Energy
Outlook 2012 (AEO2012) yka3aHo, 4To Kk 2020T. 6yayT BbiBeAeHbI
U3 3KCMyaTauumn SneKTpocTaHuuu, paboTaowume Ha yrie, oben
MOLLHOCTbIO B 49 [BT — 37O nprmepHO 1/6 cyliecTByloLEeN MOLL-
HOCTW YronibHbix anekTpoctaHumin B CLUA n meHee 5% ot obLuero
MPOV3BOACTBA SNEKTPO3HEPINN B CTPAHE.

BonbwnHCTBO 3neKTpoCTaHUMIA, 3anaHMPOBaHHbIX K BbIBOAY
13 3KCnnyaTauuu, ABNATCA CTapbiMy U He3peKTUBHbIMU ean-
Huuamu. Mpexzae Bcero, OHW CKOHLEHTPUPOBaHbI B LieHTpanbHow
ATnaHTuKe, B fonmHe pekn Orano u toro-soctoyHom yactu CLUA,
roe CywecTBYIOT U3NIMLLKKN B BbipaboTKe aneKkTposHeprun. bonee
HM3KMe LieHbl Ha NPUPOAHbIN ra3, 6onee BbICOKME LieHbl Ha Yrofb,
MeAJIeHHbI SKOHOMUYECKNIA POCT U BHEAPEHWE SKONOrMYECKNX
HOPMaTVBOB — BCe 3TV GaKTOPbl OKa3blBaloT BAUAHME Ha CcyabOy
anekTpocTaHuun. AEO2012 nokasblBaeT HECKONbKO aflbTEPHATUBHbIX
BapMaHTOB, pacCMaTpurBas, Kak M3MeHeHre NPOrHo30B O LieHax Ha
NPVIPOLHBIN ra3 1 Temnax SKOHOMUYECKOro POCTa BAET Ha CEKTOP
3NeKTPO3HEePrun, NPy STOM, TaKXKe YUNTbIBAIOTCA YroSibHbIe 3M1eKT-
pocCTaHLMK, 3annaHPOBaHHbIE K BbIBOAY U3 SKCNyaTaLuu.

YronbHble 3N1eKTPOCTaHL MK, KOTOPbIEe 3aniaHMPOBaHbI K cnuca-
HWI0, PacnoNioXKeHbl B ABYX pernoHax kopnopauun North American
Electric Reliability Corporation (NERC). YronbHble aneKkTpocTaH-
LUK B 3TUX permoHax, 0cCo6eHHO cTapble U Noytn HesaddeKTuB-
Hble, OHU TaKXe MCMbITbIBAlOT HEAOCTAaTOK B 06opyfoBaHUN Ans
KOHTPOJA 3a COCTOAAHMEM OKpY»KatoLlel cpefibl, YyBCTBUTENbHbI
K MOCTOAHHO MEHSAIOLWMNMCA LLleHaM Ha TOMIMBO U K U3MEHEHUAM
cnpoca Ha 3neKkTposHepruto. NocneaHve aBa GakTopa ABNATCA
KNI0YEBbIMU NPY NPUHATUN pelleHnsa 06 N3bATUMN SNEKTPOCTaH-
unm n3 pabotobl.

EXXerogHbIi SHepreTnyecKnin NPOrHo3 NPOrHo3MpyeT, YTo B nep-
Bble rofibl CNPOC Ha 3NeKTPo3Hepruio byaeT pacTu co cpeaHeromo-
BbIMW TeMnamm pocTa B 0,5 %, Npu TOM, YTO TEMMbI POCTa HaceneHusA
YMeHbLUATCA HanonoBuHy. B fonnHe pekn Orano nporHo3npyembiin
CrpocC Ha aneKTposHepruio B 2015 1. HeMHoro meHbLue, yem B 2010T.
DKOHOMWNYECKMI POCT UrpaeT BaxHYIo posb NPU NPUHATUN peLue-
HWA O BbIBOAE 13 SKCMNJyaTaLm S1eKTPOCTaHLMI, @ COOTBETCTBEHHO,
BAMNAET Ha CNPOC Ha aneKTpo3Heprumio. Koraa cnpoc yBennunsaeTcs,
3/1eKTPOCTaHLUMK ¢ 6onee 06bEMHbBIMY SKCMYaTaLMOHHBIMU Pacxo-
JaMu BHeLPAIOT B NPOV3BOACTBO, TEM CaMblM, YBEIMYMBAA LieHbl Ha
3M1eKTPO3Hepruto. bonee BbICOKME LieHbI, B CBOIO ouepefb, obecneun-
BalOT SKOHOMMYECKOEe CTUMYMMPOBaHWE, ANA TOro YTOObI YrofbHble
3/1eKTPOCTaHLIMM CMOIIM OCTaTbCA Ha nnaBy. C Apyrol CTOPOHbI, Koraa
CMPOC YMEHbLUIAETCH, TaK Xe, KaK 1 001Las MOLLHOCTb MPOK3BOACTBA
3/1eKTPO3HEPrUM, 1 MafaeT SKOHOMMNYECKOe CTUMYNNPOBaHNE — NPOo-
N3BOACTBO SNEKTPOIHEPI MU Ha NIEKTPOCTAHLMAX YMEHbLUIAETCA, YTO
NPUBOANT K BbIBOAY HEKOTOPbIX U3 HUX U3 SKCMJTyaTalumn.

Xota AEO2012 copepunT nporHo3 go 2035r., nouTy BCe 3anniaHun-
pOBaHHble CMMCaHNA 3NeKTPOoCTaHLM nponsongyT ao 2020r. Mocne
2020r. BCe 3Konornyeckre TpeboBaHus, Kak npeanosnaraetcs, byayt
BbIMOJIHEHbI, CNPOC Ha 3/IEKTPO3HEPI M0 Y NPUPOLHbIN ra3 byaeT
yBENUYMBaTbCA.
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OMCYyKYaHCKNI YrNeHOCHbIN 6accelH —
BUYepa, cerofHs, 3aBTpa
(K 75-neTtunio oTKpbITUA)

OMCyKYaHCKas yrneHoCHas nioLajb pacrnosioXkeHa B 10XKHOM YacTn OxoTcko-YyKoT-
CKOro BY/IKaHOreHHOro nosca B parioHe Cyroi-banbirmyaHCcKoro Mexxaypeuba npaBbix
NPUTOKOB peku Kosbima. Tepputopra MeCTOPOXAeHWA NPOC/EXKNBAETCA C IOr0-BOCTOKA
Ha ceBepo-ceBepo-3anaj B CybmepraroHanbHOM HanpaBneHN Ha PacCTOAHNM OKOMO
250 KM C nepeMeHHOW LWMPUHON naoLwaau Ao 60 Km. OXKHas YacTb orpaHMyYMBaeTcsa BO-
Jopa3sgenom ctoka bacceiniHa CeBepHoro JlegoBuToro okeaHa (p. Cyroii u p. banbirnya)
1 OxoTcKkoro MopsA 6acceiHa Tuxoro okeaHa (BepxoBbe peku Bunura).

Yronb-aHTpauuT. [poAyKTMBHaA TOMLLA MeJIOBbIX OT/IOXKEHUI Ha BCE TeppUTopumn
npeAcTaB/ieHa HKHUM 1 BEPXHUM oTAenamu. NpoayKTBHOM YrIeHOCHOW CBUTON 13
BCeX CJlaraloLmx NpoAyKTMBHOW TOMNLLW ABNIAETCA TONbKO ofHa — OMCyKUYaHCKas, KOTo-

pas CoAepPXUT yroNibHbIe NNacTbl paboyei MOLHOCTW. OTNOXEHWA Ha BCeM NPOTAXKEHUM AHAPUEHKO BukTop MiBaHOBUY

MPOPBaHbl KPYMHbIMM TEfTaMU BYJIKAHOTEHHOTO MPOUCXOXKAEHNSA. BemepaH, noyemHbiti pabomHuk
Mo xapaKTepHbIM 0COBEHHOCTAM CTPYKTYpPbl 11 XapaKkTepy YrNeHOCHOCTU B npeae- Y20716HOU NPOMbIW/IEHHOCMU,

nax OMCYKUYaHCKOFO yrneHoCHoro 6acceiiHa BbiAeNeHbl TpU yrNeHOCHbIX paiioHa: Hara- uneH-koppecnoHoeHm MASHIb

WHCKUN, Bynypckui n fanmmoBckumin. (pomo 19952.)

bacceiH HaxoaWTCA B 30He CMJTOLIHOrO PacnpoCTPaHEHUA TOLLY MHOTONETHEMEP3bIX
nopog MowHocTbio oT 90 go 280-300 m.

Jo 1926T. TeppuTOpVA paiioHa NpefcTaBAna Cobo COBEPLIEHHO «6efioe» NATHO C
penKkMmn NoCeNeHNAMM oNleHeBoAOB. MyTy cOO6LIEHNA HAa COTHU KUTOMETPOB — TOJSIb-
KO MelexofHble TPOrbl, Fy>KeBoW TPaHCMOPT, OfleHbU 1 cobauby YNPAXKY, CniaB no
TOPHbIM PeKam.

lNepBble cBeieHUA O reonornyeckom cTpoeHmn mexaypeuba Cyrowi-banbirnyaH nonyye-
Hbl reoniornyeckoi skcneguueii C. B. O6pyuesa (1926-1927 rr.). upporpapuyeckue pa-
60Tbl ¥ Tonorpaduyeckas cbemka B Maclutade 1:500 000 Mo MapLIpyTy HUMXKHETO TeYEHNA
p. Cyroin fo p. HasxaH 6611 BbinosiHeHbl B 1928-1929 rr. akcneguumenn H. ©. Monogbix.

MnaHomepHble reononckoBble paboTbl B Mexxaypeube Cyroin-banbirmyan Hayanuco B
CBA3M C ycTaHOBNeHWeM reosiorom . H. 3y6apeBbim B 1936 T. 0TOBOHOCHOCTY palioHa B
6acceliHe neBbIX NMPUTOKOB CPEeLHErO N BEPXHEro TeyeHuin p. Cyroi Ha 3HaunTenbHOM
TeppuToprn. ONOBO ABAANOCH CTPATEMMYECKUM CbipbeM 06OPOHHOI MPOMbILIIEHHOCTM
CCCP, ocobeHHo B nepriog 1930-1940-xrT.

CoTpyaHuK MaragaHckoro obnactHoro
Kpaesepueckoro my3ses C.I1. EumoB B cTa-
Tbe «HavanbHuk fanbctpoa U. @. Hukuwos»
nuwert: «...B Hauane okTA6pa 1939r. ero
CPOYHO BbI3bIBalOT B MOCKBY 1 06bABNAT
0 Ha3HayeHMn HayanbHUKom [lanbcTpos. B
cBA3U ¢ 3Tum U. @. HukunwoB 6bin npuHAT Cra-
JINHBIM, KOTOPbIV MOCTaBUA 3aAavy B TeUeHne
noslyTopa-AByX JIET 06ecneunTb CTpaHy cobc-
TBEHHbIM OJIOBOM (3HAaUMTENbHYIO YacTb ero
3aKynanu 3a rpaHuuen, a noctasku 8 CCCP
MKeCTKO perlaMeHTMPOBannCh NpaBUTesNbC-
TBaMU KanuTaiMcTmyeckmx ctpax). Mpuuem
3TO Hapo 6bINO AenaTb, He CHMKaA Ao6bIun
OCHOBHOrO MeTanna Konbimbl — 30M0Ta...».

Bbicouaniini rocynapcTBeHHbIN 3aKas, 60-
rateviliee cogeprkaHvie 010Ba, 3HaUnTeNbHble
NMPOMbILLIEHHblE 06BbeMbl PyAbl B Heapax,
BbIXOZbl PYAHbIX Te/l Ha MOBEPXHOCTb, Nep-
CneKTuBa NPUpPoCTa pa3BeAaHHbIX 3anacoB
MOCAY>XWUAN OCHOBOW ANA UHTEHCMBHOIO
cTponTenbcTBa OMCYKYaHCKOro 0noBOpYyA-
HOrO MPOMbILLEHHO-TEPPUTOPUANTBHOTO
KoMmrieKca.

OpraHn3auUroOHHOW CTPYKTYpOW ynpasne-
HVA CTpoUTENbCTBOM ABNANCA OMCYKYaHCKNI

Mo2py3Ka 8cKpbILWHBIX NOPOD
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ropHo-o6oraTUTeNbHbIN KOMOMHAT [anb-
ctpoa HKB CCCP. OCHOBHOW KOHTUHIEHT
pabounx Ha MpakTUYeckn Bcex obbeKTax
CTPOUTENbCTBA COCTABNANN 3aKJII0UEHHble Y-
paBnieHna CeBepo-BocToUHbIX CMpPaBUTENb-
HO-TpyaoBbix Narepei (YCBUTI) HKBA CCCP.

B TeueHme 1937-1938rr. reonornyeckon
naptueliI.T. KonToBcKoro 6biin OTKpbIThl ABa
YFNEHOCHbIX yYyacTka — K3HOBCKUI B BepX-
Hem TeyeHum p. [IKarbiH — NPaBoro NpuToKa
peku banbirnyaH n MayyaHCcKnin B BepXOBbAX
nesbix nputokoB p. Cyron. B nocneaytowne
rogbl YrneHOCHOCTb OTMEeYanacb MHOFMMMN
paboTaBWMMK Ha OOLINPHOWN TEPPUTOPUN
reosiormyeckumn naptuamu. B 1939r. nap-
Tmen ®©.0. NaBnosa, NPOBOAUBLLEN AeTaNM-
3aLMI0 reosIorMyeckoro CTPOEHUA U ONI0BO-
HOCHOCTW B BEPXOBbAX NMpPaBblX NPUTOKOB
p.OMcyKYaH, 6binn YCTaHOBIEHbI YIIENPO-
ABJIEHNA B OKpeCcTHOCTAX o3epa ConbBenr.

B 1940r. naptua H.l. Pe3Huka nposoguna
wypdoBOYHbIE PabOTbI Ha ONOBO MO pPyciy
pyubsa [anumbin (NpaBbivi IPUTOK pyyba Conb-
Bewnr). Ha npaBown Teppace pyubs Fanumbin
Wwypdamm 66111 BCKPbITbI BA YrONbHbIX MAC-
Ta MOLLHOCTbIO A0 3 1 8 M, BNOCNeACTBUM Ha3BaHHbIX «KpaiHun» 1
«MOLLHbIN».

B 1940-1945 rr. reonoramu @. C. XapkeBunyem, B. ©. Masnosbim, B. B.
JaHunesckum, B. A. TpudoHosbim, H. . TonkauesbiM v pyrimu 6o
YCTaHOBJIEHbI YTienposBieHns B 6acceliiHax pyubeB JlyHa, YronbHbIi,
bynyp, benka, Ayun, Monckosuk, Cyron-banbirmyaHckoro mexaype-
YbA ¥ pyubax M3BunucTbiii, MyTHbIN Ha neBobepexbe pekun Konbima.

B 1940-1941 rr. cneynan3npoBaHHON YrofbHOW NapTuen ynpas-
neHna «danbctponyronb» nod pykosoactsom 1.1, TyraHoBa BnepBble
6blII MPOBELEHDI LieNeBbIE N3bICKaHUA MO U3YUYEHWIO YIIIEHOCHOCTY
Ha [I>keKaHCKoM (KSHOBCKOM) MECTOPOXKAEHMWM YA, BbinONHEHHbIE
KaHaBHble, WypdoBOUHbIE PabOTbl 1 MPOXOLKa HAaKIOHHbIX pa3Be-
[LOYHBIX BbIPabOTOK Ha BbIXOA4AX MIAacTOB MO3BOAUAN YCTaHOBUTD
MOLLHOCTb MPOAYKTUBHON Tonwm 6onee 200 M, COaep>KaLux LWecTb
YrOJIbHbIX MAIACTOB C/IOMHOIO CTPOEHMA MOLHOCTbIO 1,1 — 6,95 m.

B 3TOT »Ke nepuriog pa3sefoYHbIMY paboTamMi Ha COMKE B BEPXOBbE
pyyubA lanvMmbli noaTBEPXKAANMCH boraTeniume 3anacbl 010BOCOAEP-
Xawwix pya. Mpuw npoxoake pa3BefoyHbIX BbIPabOTOK YacTo BCTpeya-
JINCb YINIEHOCHbIE YYacTKW. BblAaHHbIV Ha-ropa yronb NCnosb30Banca
pabourMu Ansi GbITOBLIX HYXA.

SHeprocHabXeHMe yyacTKOB pa3BefjouHbIX PaboT ocyLlecTss-
JIOCb JIOKOMOTUBHbIMY 3N1€KTPOCTAHLUUAMWU C NCMOSIb30BaHNEM
LPEBECHOrO TONNBA 13 IECHBIX MaCCKBOB, KOTOPbIE BbICTPO NCTO-
WUANCh. YUNTbIBasA BaXKHOCTb HOBOTO OJIOBOHOCHOTO palioHa, pac-
LIMPAIOLLYIOCA NEPCNEKTUBHOCTb HOBbIX OJTOBAHHbBIX MECTOPOXKAE-
HYI, 06pa3oBaHMe HOBbIX MOCENKOB U T. A, yrpaBnieHune [anbcTposn
HKBJ CCCP npuvHMMaEeT peLleHne o cTpoutesbeTee B noc. OMcyKyaH
(25 KM OT [ANMMOBCKOrO MECTOPOXKAEHWS) PailOHHON MAPOTYPOUH-
HOW 3/1eKTPOCTaHLMM MOLHOCTbIo 8 MBT Ha TBepgom Tonnuee. NoT-
pebHOCTV B yrofibHOM TOMIMBE YBENNYMBANNCH.

Co3faHHbIN Nprikazom JanbcTpos oT 14 okTabpa 1941r. N°586
YroJibHbI pa3BeA0YHO-3KCMJTyaTaLMOHHbIV y4aCTOK NMOA PYyKOBOAC-
T8oM C. B. MaxmyTOBa Hauyas reonoropasBefoyuHble paboTbl Ha Npa-
BObGepexbe cpefiHero TeyeHus pyybs lanumbii. B Hosbpe 1941T. oH
6b171 IPeo6bpa30BaH B IKCMTyaTaLMOHHbIN YroNbHbIA PaioH ynpas-
neHunA «JanbCTponyronb.

B pekabpe 1941 r. [anMMOBCKMI YronbHbI paiioH Gbin nepeaaH
B OMnepatuBHoe noaunHeHne OMCyKYaHCKOMY ropHO-060raTuTeNb-
HOMY KOMOVHaTy 1 Haxoaunca B ero BeaeHun go 1950r. Jepuunt
TBEPZAOro TOMIMBa MOCTOAHHO HapacTasn, Npobnemy peLuan yrosb.
Jletom 1942r. B cpegHen Yactu nnacTa «MOLLHbIN» Hayanacb KCMy-
aTauuaA yrofbHOro MeCTOPOXKAEHMWSA. DTa NOMbITKa Oka3anacb bonee

CTPAHMLIbI UCTOPUN

bpuzada npoxod4ukos waxmel «OMCyK4aHcKas» obecneyusna 8 1974 2. 8CKpbimue U N0020MoeKy
yesns 8 noomep3omHolx manukax. Cneea Hanpaso: J1. [apHuyes, A. [oneiHyes (6puzadup, kasanep
OpoeHa Tpydosozo KpacHozo 3HameHu), B. LLlanka (kasanep OpoeHa «3Hak [lodyema»), smopoti pAo:
. babues, T. Komukos, C. TkayeHko

yAauHoi. CornacHo oduumanbHom ctatuctrke B 1942 r. 6b110 4O6bITO
3,1tbic. TyrnsA, a B 1945r. — 30,7 Tbic. T. lo6blua yrna ocyLiectsns-
Nnacb OTKPLITbIM CMOCOOOM Ha BbIXOAAX M MOA3EMHbBIM — Ha BEPXHUX
ropu3oHTax no nnacty «MoLHbIN» WwaxTon No2.

B 1945-1946 rr. reonoropa3sefoyHas cnyx6a OMcyKyaHCKOro
['OKa BbINnosHUa KONIOHKOBOE BypeHue YeTblpex CKBaXKUH MO Npo-
CTUPaHMIO BbIXOAOB NnacTa «MoLLHbIN», ycTaHOBWI1a CBUTY NIacToB
B cocTaBe: «MoLHbIN», «<HWKHURA-1», «HWKHWIA-II», «KpanHuin» n on-
penenvna o6bemM NPOMbILLIEHHbIX 3aMacOB OPUEHTUPOBOYHO A0
5 MJIH T B ToiLe Mep3sbix nopod. Matepuanbl CTanu oCHOBOM ANA
NPOEKTUPOBaHNA U CTPOUTENbCTBA LWaxTbl N5, nepBbii yrosnb 6bin
BblJaH Ha-ropa yxe B 1948r.

Bnepuop 1954-1961 rr. npousoLuen cnag noTpebHOCTV yrna B cpes-
Hem A0 30 TbiC. T. 3TO 6bl1 NEPUO MHTEHCMBHOMO IEMOHTa<a CUCTEMbI
«[JanbCTposA», AMKBAALMA NarepHON CUCTEMbI TPYAOBbIX PECYPCOB B
obnactu, 06pa3oBaHNe COBHAPXO30B 1 KOMMIEKTOBAHMWE TPYAOBbIX
KOJIEKTBOB BOSIbBHOHAEMHBIMUN PaboTHMKaM — NpodeccroHanamm.

KHavany 1970r. oCHOBHble 3amachbl YriA B TOJLLE MeP3/biX MOPOA,
Ha nnacte «KpanHuin» 6b111 0TpaboTaHbl, TOAFOTOBUTESIbHBIE PAbOTbI
NO BCKPbITUIO HUXKENEXKALLNX FOPU3OHTOB HE BENNC, FaBHbIN CTBOS
1N OTKaTOUHblE BbIPabOTKM HAXOAUANCH B aBAPUNHOM COCTOAHUN
Ha BCEM NPOTAXKEHNW, CTPOUTENBCTBO MOBEPXHOCTHOIO KOMMEKCa
npomnaoLwaaku waxtbl N29 He 6b110 3aKOHYEHO U T. 4.

o, 1968 B 3KOHOMMKeE parioHa OTMEYaAETCA Kak rof BbIXOAa FOpHO-
L06blBalOLLEN OTPAC/M U3 COCTOSHUA CTarHauun. Ha 3onoTtocepeb-
pPAHOM MecTopoXaeHuU «[lykaT» pa3BopaunBanncb MaclitabHble
reonioropassefjoyHble paboTbl, NOATBEPAVBLLME MPOTrHO3HYIO OLIEH-
Ky nepBOOTKpbiBaTens reonora B.I. bpactoBckon npombiluaieHHON
LIEHHOCTM reolorMyeckmx 3anacoB 3TOro MeCTopoXAeHNA.

B HOBbIX YC/IOBMAX Pa3BUTUA SKOHOMUKM OMCYKYaHCKOrO parioHa
B 1969-1970rT. nepep yronbwumkamm 6bina noctaBneHa 3agava B
6nvkanwen nepcnekTrBe yBenmunTb oObluy MeCTHbIX yrnen B 3-4
pa3a — fo ypoBHA 180-240TbiC. T Brof.

LlaxTa «OMcyKuYaHCKasn» K peLleHuIo 3To 3afayun He Hbina rotoBa
No BCEM COCTaBNAOLMM NPON3BOACTBEHHON MOLHOCTU. BmecTe ¢
Tem B TeyeHue 1969-1970rr. B pyKkoBoACTBe TpecTa «CeBepOBOCTO-
KYrofb» Mpou3oLLIv 3Ha4YMMble KagpoBble n3MeHeHus. B pykoBo-
OALWMIA annapaT TpecTa NPULLAY ONbITHblE CNeLNannuCTbl-NPakTUKN
— B.B. YepemHbix, B. . JlaHwakos, B.®. Mopos, A.W. YKpauHckuii,
A.B.Ocunkos, B.T. XKyk 1 ap. Ha knioueBble AOMKHOCTY LWaxXTbl 6binn
yTBepxaeHbl M.A. ®agees, B.U. AHapueHko, A.U. LLiebneTos, B.E.
JlntBurHoB, A.3. KneHoBckuii, B. @. KyapaAwos, A. . PoixkeHKo v ap.
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Bnaoumup puzopbesuy PbixeHKos,
lMoyemHebil waxmep,
6puzadup npoxoo4ukos (1970-1980 22.)

B pe3ynbrate NprHATbIX Mep K KOHLY Aekabpsa 1970r. waxTa Ha-
Yasna pUTMUYHO BbIMOJTHATb CYyTOYHBIN 1 MeCAYHbIE MilaHbl 406bIYn
1 MOCTaBKM YriA NoTpebutensam panoHa — 3agada-MUHMMYM Oblia
peleHa. [ins obecneyeHns BOCNPON3BOACTBA OUYMCTHOrO GppPOHTa
paboT 1 HapawyBaHMA 06bemoB Ao6bIUM YA Obll COCTaBMIEH U
BbIMOJIHEH MNJ1aH OPraHN3aLNOHHO-TEXHNYECKNX MePONPUATUN.

[No 3aKOHaM LAXTepCKOro 6paTCTBa TEXHUYECKYIO U TPYAOBYIO MO-
MOLLb LIAXTE OKa3anu KOJIeKTMBbI LWaxT: «<KagblkuyaHCKany, «<Kegpos-
CKas», «<bepuHrosckany, «AHagblpcKas», paspes Tan-tOpax n ap.

OcyLecTBiEHUE STUX U APYTX MEP CNIOCOOCTBOBANO CTabUIbHOC-
TN KOMJIEKTUBA W NOCTYNaTeNbHOMY HapaLLBaHMIO MPOV3BOACTBEH-
HOI MOLHOCTY WaxTbl. B 1975T. Ha waxte fobbito 97 ThiC. T yrns. B
1980r. — 105 ThbIC. T, B TOM YKC/E€ OTKPbITbIM CMOCOOOM — 76 ThIC. T.

MoTtpebHOCTU palioHa B YyrobHOM TOM/MBE BO3pacTanu 1 obec-
neyrBannCb NPOMbILLIEHHON SKCnJyaTaumer [anMmoBcKoro (Lwaxrta
«OMCyKYaHCKas») U B epcneKkTrBe Apyrux, B TOM uncne [xekaHCKo-
ro — paspes «KaHCKnn» — mecTopoxaeHnin aHTpaunToB OMCyKYaH-
CKOrO yrneHocHoro 6acceriHa.

K Hauany «nepecTpolikm» Npor3BOACTBEHHAA MOLLHOCTb LWAXThI
pocturna 200 TbIC. T, Ha [I>KeKaHCKOM MeCTOPOXAEeHUN CTpOoUnCA
pa3pe3 «KaHCKMI» NPOEKTHOM MOLLHOCTbIO 200 ThIC. T.

MNepcnekTrBa pa3suTyA 4o6bIUM yrei B OMCYKYaHCKOM YTIeHOC-
HoM bacceliHe onpepensanacb U CNPOCOM 3a NpefesiaMmu palioHa. B
1988 . BO Bpems noceLleHns ¢ pabourM BU3UTOM yrieoObiBatoLLMX
NpeanpuATIA LeHTPanbHbIX paioHoB MaragaHckon obnactn Mu-
HUCTP yronbHom npombiwneHHocT CCCP M. U. LLlagoB paccmotpen
C pyKoBoAmMTeNnAMU obnacti, obbegnHeHnn «CeBepPOBOCTOKYrONb»
BOMPOChI yBENMYEHNA JOObIUM OMCYKYAHCKMX aHTPALIMTOB B O6bemax
notpebHocTu lykatckoro FOKa MuHncTepcTBa LBETHOM MeTannyp-
run CCCP 1 npoeKTa CTPOUTENBbCTBA KPYMHOMO M3BECTKOBO-LIeMEH-
THOrO 3aBofia Ha 6a3e TackaHO-BCTpeYHEHCKOro MecTopoXaeHus
LIEMEHTHOrO CbipbA B cocefHeM AroanHCKoM parioHe. [poeKTHbI-
MU pa3paboTKamy LIeMEHTHbI 3aBOf AO/MKEH Obl NPON3BOAUTD
525 TbIC. T KNUHKepa, 375 TbiC. T LemeHTa, 200 TbiC. T U3BECTKOBOW
MYKW BbICOKOTO KauecTBa. [ToTpe6HOCTb OMCYKYaHCKMX aHTPALUTOB
[ns 3aBofa onpenensnacb B KOHeYHoM obbeme fo 150 TbiC. T B rog
nostanHo: | ouepeab — +7571bIC. T, || ovepeab — +75TbIC. T.

o nopyyeHutio MuHucTpa MHCTUTYT «[]anbBOCTILAXTOMPOEKT»
(r. BnagnsocTok) paspaboTan v Bbigan MO «CeBepOBOCTOK3010TO»
npoekT. CTponTenbcTBO paspesa «KaHcKuii» 6b11o HayaTto B 1990T.
C nonyTHoM fobblyert yrns.

C y4yeToM NPUHATbIX peLleHnil, GakTYecKor 4o6bIun yris B 00b-
eme 195 TbIC. T(1989rT.), ctpoutenbctia ll ouepean Aykatckoro [OKa,
MOCTOSIHHOTO YnyylleHUs Bcex chep coLmanbHOro obycTponcTea u
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EszeHuli locughosuy BonoouH,
s8emepaH 8oliHbI U mpyada,
2/1a8HbIl 2eos1o0e waxmel «OMCYKYaHCKasn»

tOputi [lempoesud leH3uH, 8emepaH
2eos102uydeckol ci1yX6bl, KAHO. 2e0/1.-MUHep.
Hayk, nucamesnb u nybauyucm

XM3HeobecneyeHNs B SKCTPEMASIbHbIX KNMMaTUYeCK/X YCTOBUSX,
MaclwTabHOro pa3BopoTa reosioro-pa3BefoyHbIX PaboT, OTKpPbITUSA
HOBBIX MEePCNEKTVBHbIX MECTOPOXAEHUI NOJIE3HBIX UCKOMAEMBbIX 1
Apyrux ¢pakTopoB — MOTPEOHOCTb B OMCYKUYAHCKUX YITISIX K KOHLY
[BajLaToro v K Hayany ABadLaTbh NEPBOro BEKOB onpenensnachb B
o6beme 400 ThiC. T B rof. PeanbHOCTb BbINOMHEHUS 3TON NPOrpaMmbl
6a3npoBanacb Ha CyMMUPOBaHHOM 6a3e NPOMbILLIEHHOFO MOTEH-
uuana, ctabunbHOCTY KBanndULMPOBAHHbBIX KagpoB, COLUabHOM
06YCTPOICTBE, BbICOKOW CTENEHN K3HeobecrneyeHs 1 yBePEHHOC-
TU XUTeseli B 3aBTPaLUHEM JHe.

Ha CeBepo-Boctoke Poccuu, 1 B OMCYyKYaHCKOM paioHe B YaCTHOC-
TI, TaK Ha3bIBAEMOTO «3aCTOS» B PA3BUTUN NPOV3BOAUTESIbHBIX CUJTHa
TeppuTopumn CeBepo-BocToka Poccrm He 6b110 1 B MoOMUHE. Bbin noB-
CeOHEBHbIN HaNPAXXEHHBIV TPYAOBOW PUTM C YCNEXaMI U OLLMOKaMMU,
PagoCTAMU U HeYPAANLIAMUM — »KU3Hb Kak XIM3Hb. bblna yBepeHHOCTb
B 3aBTpallHeMm AHe! Kagpbl ob6ecneyrBany peanv3aLluio niaaHoB.

B pa3Hble nepriogbl TPyAOBYIO CNlaBy KONIEKTVBA CO34aBanu pa-
60oume pasnnyHbIX cneyunanbHocTen, B Tom uncie H. M. TpyluKuH,
B.M. CreweHko, b.M.Jlegakos, A. ®. MonbiHueB, A. E. Ky3abmeHKOB, .
Knpskos, B. Kanaues, B.H. Copoka, A. LLl. LLlapndos, I. A. Yuntenb, M. B.
BbypraHoBa, H. . bnv3HiokoBa, B.T. PbixkeHKoB, J1. kkeprT, B. Lanka,
H. Bysynyukuia, H.10. HoBurkos, B. ApaHacbes, A. Metnuukuia, M. K.
JIntBuHeu, U. AxHnH, U. C. 3axapos, . A. Kotukos, A.W. Metyxos, B.T.
Jlncauenko, A.K. Ocunos, A. NBaHosg, J1.H. Bnacos, B.T. [aHTenees,
H.®. be3yrnbin u MHOTMe Apyrue.

PaznnyHble yyacTku paboT BO3rNaBnsiIn UHXXeHEPHO-TEXHNYECKIE
paboTHMKM BbicOKON KBanudrkaumu: B.H. Hazapos, B. E. JInTBUHOB,
MN.H. Matpocos, A.U. LLlebneTtos, M. A. Danees, A. V. Opura, A. 3. Kne-
HoBcKui, B. ®. KyapAwos, A. U. PoikeHko, E.H. BonoguH, B. 1. Jlo3oBc-
kun, B. A. Mocerniko, C. M. LLypbiruH, tO0. H. JlenetueHko, B. [1. [eHnaToB,
H.B. OmuTtpyk, A.C. MoTopuH, b. L. CotHuKoB, J1.T. AnpeHKo, B.B.
KoBanes, B.B. CbipoBow, E.H. lNoneson, B. A. Kopo6ko u ap.

CerogHAa OMCYKYaHCKMI paioH Ha HOBOM 3Tane pa3Butua. Ha
6a3e 3anacoB yrna 4na Ao6blun OTKPbITHIM CNOCOOOM OpraH130BaH
pa3pe3 «OmcykyaHckniny 3A0 «KonbIMCKOW YroNbHOM KOMMaHUM»
(reHepanbHbIN aupekTop — . B. JIoCMHCKWIA), MONHOCTBIO 0becne-
ymBaloLWMIA NOTPEOHOCTY BCex NoTpebuTenen paroHa B yrie. Pas-
BelaHHble 1 yTBepxAeHHble B [K3 3anacbl 1 MporHo3bl X NpUpocTa
XKIOYT CBOUX peasibHbIX NoTpebuTenen.

W 3T0 — ofHa 13 coCTaBNALWNX NPOrHO3HbIX PECYPCOB OTPac-
new passutuA N npouseTaHna OMCyKYaHCKOro paroHa 1 MaragaH-
CKOW 06M1acTn Kak HeoTbemniemon yactu Poccuiickon Qenepauim
1 MOLLHOIO SKOHOMUKO-Teorpaduyeckoro ¢oprocTa rocyaapcraa
B A31aTCKO-TMXOOKeaHCKOM reononnTUYeCKoOM pernoHe.
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POKKOB AHaTtonunnm AnekceeBuu

Anekceesuya Poxxkoea.

Mwunyrnenpoma CCCP.

C1988r. 0H Kak NpodeccroHanbHO rPaMOTHbI 1 KOMMYHUKabenb-
HbIV CNeLmanncT TPYAWICA Ha BeAYLLMX N PYKOBOAALLMX JOMKHOCTAX
B OpraHu3aLuax, OCyLLeCTBAAILMNX FOCYyAaPCTBEHHOE PerynnpoBsa-
Hie pPa3BUTMA YroJIbHOW NMPOMbILLINIEHHOCTY, BKNtovas: LlaxTonpoekT
[naBHOro ynpaBneHuA NPOEKTUPOBAHUA 1 KanuTanbHOro CTpou-
TenbctBa MuHyrnenpoma CCCP, kopnopauuio «Yronb Poccuny, yn-
paBJieHVie No CTPOUTEIbHOMY MPOM3BOACTBY M MO fAenam 3aHATOC-
™ 1 anBepcrdukaumm npomssogcTsa M «Poccuiickaa yronbHas
KomnaHusy», upekuunio no aneepcudrkaumm npoussogctsa OAO
«KomnaHua Pocyronby, locyaapctBeHHOe yupexaeHue «CoLyrosby»
(1998-2009rT.).

Ha Bcex atanax cBoei paboTbl AHaToNMIA AneKkceeBrY yCrelwHo
coyeTasn NPoun3BOACTBEHHYIO AEATENIbHOCTb C HayyHoi. Chepa ero
Hay4HbIX MHTEPEeCOB Ha NPOTAXeHUW nocnenHux 15 net cAsaHa ¢
couvanbHO-3KOHOMMYECK MM MpobieMamMu Mpu pecTpyKTyprsaLum
NPOMBbILLIEHHOCTH B LIeJIOM U YrofibHOM oTpacnu Poccum B yacTHOCTY,
a Tak»Ke KOHKPETHO CO CTPYKTYPHbIMY Mpeobpa3oBaHNAMU 1 AnBeEpP-
cndmrKauvell SKOHOMUKY TEPPUTOPUIA MPOMBILLIIEHHON AMCIOKaLMK
YronbHOI OTPaC/IM B PEFrMOHaX U MyHULMManbHbIX 06pa3oBaHMAX.

A. A. POXXKOB AB/IAETCA aBTOPOM 11 COaBTOPOM 6osiee 120 HayuHbIX
ny6nukauui (8 Tom uncne 15 moHorpadwuii) B obnactv ynpasneHums
1 opraHu3aumm NpoeKTUpPOBaHNA, CTPOUTESIbHOIO MPOU3BOACTBA,
WHBECTULIMOHHOW NOMUTUKW, PETMOHANbHOW SKOHOMUKUN 1 SKOHO-
MUKW TPyAa, CTPaTermyeckoro niaHMpoBaHnsA, OpraHusauum u yn-
paBJIEHUNA B TOPHOW NMPOMBILLIIIEHHOCTY, COLMaNbHO-3KOHOMMUYECKUX
npobnem pecTpyKTypr3aLum NPOMBbILLIIIEHHOCTY 1 ee NOCeACTBUN
ANA UHAYCTPUANbHBIX TePPUTOPUIA, B TOM Yncie 6onee 100 ny6nu-
KaLi, OTHOCALLUXCA K CNeLmanbHOCTM «JKOHOMMKA 1 yrpaBneHve
HapOAHbIM XO3ANCTBOMY, BKJIlOUYan 27 cTaTel, onybnnKoBaHHbIX B
XypHane «Yronb».

B TeuyeHne mHorux net AHatonun AnekceeBmny COCTOUT YNEHOM
ancceptayuorHoro coBeta OAO «LIH/3Wyronb» no npucyxaeHuo
YUYeHbIX CTeMeHen N0 SKOHOMUYECKNM HayKaM, aKTUBHO yyacTByeT
B ero pabote npu aTTeCcTaL MM CNeLManncToB BbicLieln KBannduka-
Lun AnA yroNbHOW NPOMbILLNIEHHOCTH, a TakXe BefleT npenojasa-
TeNbCKy0 1eATeNbHOCTb B MOCKOBCKOM rocyapCTBEHHOM FOPHOM
YHVBepCuTeTe B AOMKHOCTU Npodeccopa Kadenpbl «OpraHun3sauus
1 ynpasneHve B ropHOW NpOMblLaeHHOCTW». B 2010T. npu 31O
kadeape npu ero akTMBHOM yyacTum co3paHa HayuyHo-yuebHan
nabopatopus «CounanbHO-3KOHOMUYECKMX Npobnem ropHonpo-
MbILUSIEHHBIX PErMOHOBY, B paMKax [eATeNIbHOCTU KOTOPOW OCBa-

(k 60-nemuto co OHA pox0eHus)

14 cpeepans 2013 2. ucnonHunocb 60 siem co OHA poXKOeHUsA 00KMOopa SKOHOMUYECKUX
HayK, npogheccopa, OupeKmopa no HayKe U pe2uoHanbHoMy passeumutio UHcmumyma
KOHBIOHKMYPbI pbIHKA Y2715, 0elicmeumesibHo20 YieHa Akademuu 20pHbIX HayK u Mexoy-
HapoOHol akadeMuu HayK 3KoJs102uu u 6e3onacHocmu xxu3HedeamenbHocmu — AHamonus

OkoHuMB B 1975T. ¢ oTnnymem «CMbMpCKMin MeTaniyprimyecknii MHCTUTYT um. C. OpaKoHMKug3e,
AHaTonun AnekceeBnY akTUBHO BKJIIOUMIICA B HAYUHYIO 1 MPAKTUYECKYIO0 AeATeNIbHOCTb. B yrosnibHOM
NPOMBbILLIEHHOCTU TPYAOBadA AeATeNlbHOCTb AHaToNnmA Anekceesnya Hadyanacb ¢ 1980r. Bo Bcecoto3sHom
Hay4YHO-1CCNefj0BaTeNbCKOM M MPOEKTHO-TEXHONOMMYECKOM UHCTUTYTE YroflbHOTO MalMHOCTPOEHNA

NBAlOTCA ANCUUNMIHBI MarncTepCcKon NporpaMmbl «YnpasneHue B
rOPHOMNPOMbILLNEHHbBIX PEFMOHAX» MO HaNpPaBEHNIO NOATOTOBKMN
«MeHeKMeHT».

B nepuog 2003-2005 rr. PoxxkoB A. A. 6b11 UneHOM CrelManbHbIX
paboumx rpynn ESK OOH (*KeHeBa) no ponu yrna B yCTOAUYNBOM
Pa3BUTKM SHEPreTUKM, a TaKKe MO Pa3BUTUIO MPOMBILLIIEHHOCTA 1
npeanpuH1MaTenbcTea. bygyum B 2004-2006 rr. uneHom Npe3nanyma
Accoumanmm WwaxTepcknx roponos Poccum, oH NpeacTaBnAan Hauno-
HaJlbHble JOKNaAbl HA TEMATUUYECKMX MeXAYHapOAHbIX CEMUHapax No
nporpamme «RECORE» — «BoccTaHOBNEHNe eBPONEeNCKNX YrofibHbIX
PEernoHOBY, MHMLMNPOBaHHOW AccoLmaLmen YyronbHbIX PerMoHOB
Esponbl (EURACOM).

B MHcTUTYTE KOHDBIOHKTYpPbI pbiHKa yrna (000 «MHKPY») nog ero
HenocpeACTBEHHbIM Hay4YHbIM PYKOBOACTBOM 3a NOC/ieAHME rofbl
BbINOHEH Liefbll pAj HayYHO-UCCefoBaTENbCKMX PaboT, BKNOYas:
pa3paboTKy [ONrOCPOUHbIX MPOrHO30B Pa3BUTUA BHYTPEHHErO 1
BHELLHEro PbIHKOB YIIfl; OLleHKY KOHKYPEHTHbIX MPenMyLLecTB Kpyn-
HenwWmnX POCCUNCKMX YrONbHbIX KOMMNAHWIN; KOMMNEKCHYIO OLeHKY
nepcrneKTvB yrnefobbium 1 coumanbHO-3KOHOMUYECKOTO MONTOXKEHUA
YFONbHbIX KOMNAHWUI B Yr1eNPOMbILLIAIEHHbIX MOHOFOPOAAX U Ap.

A. A. POXXKOB HarpaxfeH rocyaapCcTBeHHbIMW, OTPac/ieBbIMA U
pervioHanbHbIMU Harpagamu: Mefanblo OpAeHa «3a 3acyru nepeq
OTteyectBOM» Il cTeneHun, 3Hakamum «LLlaxTepckana cnaBa» BCex Tpex
cteneHen n «Tpyposas cnasa» lll n Il ctenenn, meganamu «B namatb
850-neTna MockBbl», «3a 0cobbli BKNag B pa3sutue Kysbacca Il n
Il ctenenn, «60 net KemepoBcKom 061acTh», 3010TbIM 3HaKOM «[op-
HaK Poccnn» n gp. Ero aBTopckune paspaboTkm SKCNOHUPOBANMCh BO
Bcepoccuiickom BbicTaBouHOM LieHTpe (BBLI) — aBnsAeTca naypeatom
BBL| 3a pa3paboTKy KoHLenuuy AmBepcudrKaLmm yroibHoro npo-
N3BOACTBA. KaK AencTBUTENbHBIN YneH MexayHapoaHom akagemmnm
HayK 3Konorum 1 6e3onacHoOCT XXU3HeAeATeNbHOCTA YAOCTOEH Mo-
YETHOro 3BaHNA akageMun «3acnyKeHHbIV AeATeNlb HayKn» U Harpax-
[eH «3Be3[0M yueHOoro» 3a LMK Hay4uHbIx ny6nukauuii. buorpadua
A.A.PoxKoBa BKItoUeHa B «<POCCUICKYIO YTONbHYI0 SHLMKNOMEANIO» U
B 7-e n3gaHue sHumknonegum nnudocten «Who is Who B Poccum».

AHaTonuin AnekceeBnY OQUH M3 CaMblX aKTUBHbIX YNEHOB pefak-
LIMOHHOW KOMJIerMm oTpacineBoro Hay4yHO-TEXHNYECKOro 1 Mpoun3-
BOJACTBEHHO-IKOHOMMNYECKOr0 XypHasa «Yrosib» U, Npu BCex peanbHO
CYLLECTBYIOLNX HAYUYHbIX N MPaKTUYECKUX AOCTUMKEHNAX U Harpagax,
OH ABNAETCA NPEKPaCHbIM YeSIOBEKOM, FOTOBbIM MOAAEPKaTb CIOBOM
N AeSIOM KaXK[Ooro, KTO B 3TOM Hy»KAaeTcs.

lopHasa Hay4yHasa o6wjecmeeHHOCMb, Konsie2u no pabome,
pedKosie2us u pedakyus xypHana «Y2o01o» om eceli 0ywiu noopasnsiom
Anamonus Anekceesuvya POXXKOBA c 60-nemuem,
)Ke/ialom emMy HOBbIX XKU3HeHHbIX N06e0, meopyYecKux ycnexoe,
02pOMHO20 Yesi08e4yecK020 cHacmos u yoa4yu, 300poebs u 61azononyqusa emy
u ecemM e20 poOHbIM U 61U3KUM!
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TIOK POCCUMU B XXI BEKE

MupoBas 3HepreTHka: HOBLIE BEKTOPbI PA3BUTHUSA

3HEprETHHEEHEH CTpaTerua Poccuun B KOHTEKCTe HOBLIX BbI30BOB
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NNEHAPHOE 3ACEOAHUE 3000 YHACTHUKOB
14 MEXXOYHAPOHbLIX KOH®EPEHLIUA 120 YHUKATBbHbLIX AOKNAAQOB
Vil MEXXOYHAPOOHARA BbICTABKA 2000 METPOB 3KCNno3uuyuum

8-11 ANPENA 2013 T.
MOCKBA
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info@mief-tek.com



HHRHINARI
Komnnext

(2]

MOCTABKA CUCTEM U OBOPYAOBAHUA A1 TOPHOU UHAYCTPUN MOCTABKA CUCTEM U OBOPYAOBAHUA A1 TOPHO UHAYCTPUM

HapaboTtaHHbIli onbIT B
uHaycTpun 6onee 10 net

bonee 12 000 HaumeHOBaHWI Npeaiaraemoro
obopynoBaHuA 13 7 CTpaH M1pa

o
12 000

/|:¢ 7 KOHCUTHALUMOHHBIX CKNaaos

2 NPOV3BOACTBEHHbIX Y4acTKa

OSINIC

bonee 65 3aka3uMKoOB U3 YMCIa

15 KIII0UEBbIX MAPTHEPOB KOMMAHMUM - 4
KpYnNHeiLwmx npesnpuaTrin oTpacim

-
N

B cpegHem 52 3aBepLueHHbIX
NPOEKTOB B rof

[o 5 ncnbiTaHW B rog,
npwv BBEAEHNM HOBOW NMPOAYKLUN

Bonee 200 BbICOKOKBaNIMPULIMPOBAHHbBIX
COTPYAHMKOB

15 060CcO6NEHHBIX NOAPa3aeneHni
13 8 pernoHoB PO n 3 ctpaH CHI!
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—
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«MHXUHUPUHT KoMnneKkT» — BegyLMiA MOCTaBLLMK KOMMIEKCHbIX
PELUEHUN N YCIYT MO UHXXEHEPHOMY NPOEKTUPOBaHMIO, MOCTABKe
1 0BCNY>KNBAHWIO HAEXHOTO 060PYAOBAHUA A1 TOPHOLOOLIBAOLLEN,
METaNNypPruyeckom n SHepreTMYeCcKom NPOMbILLIIEHHOCTEN.

+7(495) 788-0964 www.engico.ru





