


Camasn onacHas pabora — nop 3emaen,

Ka)kAbId, KTO LLIAXTEPOM CTaA — TOT Y)Ke repom.

MbI )xenhaem BaM ycnexoB
B chaBHbIM Npa3AHUK 3TOT, ’
CuyacTbfl B )KXM3HU U 3A0POBbA .

Bam v Bawum petam!

Konnektus
000 <MAPKO ABTOMATUKA»

M3 puc. 1 caepyer:

1. KombaltH paboTaeT OAHOCTOPOHHEN CxemMol 3apybku
Ha KOHLEBbIX yYaCTKax AaBbl.

2. CeKuMn BbIMOAHAIOT UMKA NEPEABUXKM Cpaldy MocAe
npoxoaa kombaliHa B aBTOMaTMYeCKOM MOAYCE «C LLarom Ha-
3aA» M NEepeABUratoT KOHBeENeD.

3. TllepepBuxKa KoHBeMepa TpebyeT 3HAUMTEAbHOrO
BpeMeHU (kpacHasi 0baacTb rpaduka). NMepepBrUxKa cekuuit
Kpenu ocyLLeCTBASIETCA NOCPEACTBOM FPynmnoBbIX aBTOMaTw-
YECKMUX GYHKLNW.

4. BbeAble AMHMKU Ha rpaduKe xapaKkTepusytoT OTCYyTCTBUE
WAM HEWCMNPABHOCTb AaTyMka nepepBuxku (no ocu X). Mo
oCcu Y — OTCYTCTBME HANPSXKEHUA.

Taknum 0b6pas3om, HEOBXOAUMO:

1. MNMpoBepuTb UCNPABHOCTb AGTYMKOB NEPEABUXKN U Ka-
6enbHbIX NepemMbluek K HUM Ha cekumsx: 3, 6, 10, 17, 30, 27,
32, 43, 58-60, 68, 72-73, 77-86, 93, 126, 131, 133, 138,
140, 147-149, 151.

2. OcylwecTBUTb MOAKAKOYEHWE INEKTPOrMAPABAMYECKON
CUCTEMbI Marco K UCTOUYHMKY BecnepeborHOro NUTaHus.

XMDA unmeeT BO3MOXHOCTb CO3ApaBaTh pas3HoobpasHoe
KOAMYECTBO OLEHOK NO FTMAPaBAMKE, SNEKTPOHUKE, OLLEHKHU AAS
reoMexaHU4eCcKoro aHaamMsa (MeToAbl sds, kva).

B 6yayliemM naaHUpyeTcs AMCrneTyepm3anmns AN BCEX LLAXT
Kysbacca, koTopasi MO3BOAUT NMOCTOSSHHO MOHUTOPUTL Kak Co-
cTosiHME 060pYyAOBaHMS, Tak U paboTy NepcoHana.

Cuctema marco nmeet psa NPpeuMyLLecTs:

e MpuropHa AAA CTPYrOBbIX U KOMBAMHOBBIX AGB.

* [lpUropHa AAS Pa3AMYHbIX TUMOB CEKLMMA.

¢ basupyeTca Ha MOAYAbHOWM KOHLEMUMKU AAS YTPABAEHUS
NMOAOXEHUEM CEKLMM KPEnu Ha noyse (MOAbEM OCHOBAHWSA),
Y KPOBAMU (YTAOBOM UMAMHAP C AATYMKOM HAKAOHA) U AASl Bbl-
€MKM YIASi U3 HAKAOHHbIX NMAACTOB (TMAPaBAMYECKas MpyXUHa
ANS BOPTOB NEPEKPLITUSA U LMAMHAPA NPaBKW OCHOBAHMSA).

¢ ObecneunBaeT MOAHYH M YACTMYHYIO aBTOMaTU3aLUMIO B
3aBMCHMMOCTM OT MPOTrPaMMHOIO MPUAOXKEHUS.

durpmMa He oCTaHaBAMBAETCS Ha AOCTUIHyTOM. Paspabartbl-
BaeT U BHEAPSIET HOBbIE MPOAYKTbI B MPOU3BOACTBO, TakMe Kak
B3pblBO3aLLMULLEHHbIE BUAEOKAMEPDI, AATYMKU AN @aHaAM3a U
KOHTPOASi METAHOBO3AYLLIHOM CMECH, Nbe303AEMEHTbI AAA MPO-
M3BOACTBaA CMCTEM aBTOMAaTUUYECKOM NAapPKOBKM TPAHCMOPTHbIX
cpeactB. CoBmecTHan pabota ¢ komnaHuen Visual Systems B
o6AacTM aBTOMaTM3aLUmMmn U akKyMyAMPOBaHUKU NOTOKa MHOOP-
MaLuK CO3AAET NPEAMOCHIAKY AAA Bonee 3DDEKTUBHOTO M NPO-
CTOro ynpaBAEHWS MallMHaMK AASI TOPHOTO NPOU3BOACTBA.

YXe ceropHs 3anekTporuppaBAMYeckass cuctema GUpMbl
marco Systemanalyse und Entwicklung GmbH ycnewHo pa-

marco

6oTaeT Ha wWaxTax Kysbacca (waxta «bavikaMmckas», LWwaxta
«3apeyvHasn», Wwaxrta «Komcomonely, LY «AHxepckoe», WaxTa
«OCUMHHMKOBCKas», waxTta «byToBCKas», Laxtoyyactok «Ok-
TA6pPbCKUI», WaxTa um. 7 Hoabps).

B ceBepHoit yactu Poccuiickon ®epepauuu, ropop Bop-
KyTa (WaxTbl «BopKyTMHCKas», «KOMCOMOAbCKas», «3anonap-
Has», «CeBepHas»).

B PocTtoBCKOW 06AaCTH — LaxToynpaBaeHue «O6yxoBcKas»
W waxtoynpaBreHue «CapkuHckoer». MocaepHee pabotaeT B
NMOAHOM aBTOMATMUYECKOM pPEeXMME MPU HaxoXAEHUU B AaBe
OAHOMO AM60 ABYX MALLUMHUCTOB FOPHO-BbIEMOYHbIX MaLlUUH.

Okono 80% naB lepmMaHUKM OCHaLLEHbl 3AEKTPOHUKOW U
nporpaMMHbIM MPOAYKTOM dupMbl marco Systemanalyse und
Entwicklung GmbH.

Boree 150 mMexaHM3UMPOBAHHbLIX KOMMAEKCOB 3KCNAyaTH-
pytotcsi B Kntaickoin HapoaHoi Pecnybamnke.

Bce 310 Kak WTOr TLLATEABHOW W KPOMOTAMBOW PaboTbl
HEMELKUX WHXEHEPOB, KOHCTPYKTOPOB W MPOrpaMMMCTOB.
HakonaeHHble yxe 6onee 31 ropa 3HaHMA M ONbIT paspa-
60TKM 3PDEKTUBHBIX CUCTEM YNpPaBAEHWUA AOOLIYHBIMU KOM-
NAEKCaMu NMOMOratoT CEFOAHSI PELLUUTb MHOXECTBO Npobaem,
BO3HMKAIOLLMX B MPOM3BOACTBEHHOM MpoLecce A0OLIUM YIAS.
KAatoueBbIM  GakTopoM nNpu NPUMEHEHUM CUCTEMBI mMarco
Systemanalyse und Entwicklung GmbH siBAfieTcst ygeanueHue
NPOWU3BOAMTEABHOCTH U OAHOBPEMEHHOE obecneyeHne MUHU-
MaAbHOr0 NPOM3BOACTBEHHOMO pUCKa.

000 <MAPKO ABTOMATUKA»

654063, r. HOBOKy3HeLK,

yA. Le6ennHckasn, 10

TeA./ pakce: +7 (3843) 734-800, +7 (3843) 734-802
e-mail: marco_automatika@mail.ru
www.marco-automatika.ru

www.marco.de
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000 HAYYHO-NPOW3BOACTBEHHOE NPEOANPUATUE

“3ABOA MOOYIIbHbIX
= HOEFA3AUMOHHbLIX YCTAHOBOK”

Bonee 65-Tv neT oTMEYaETCA B Halwel CTPaHe 3amMeyaTtenbHeli npodgeccnoHaneHBN NnpasgHuk — JleHs waxTé-
pa, 4TO ABNAETCA NPU3HAHWEM 3HAMUMOCTH 3TOMO HENETKOTD, CAMOOTEEPKEHHOTD TPYOA.

Waxtépbl - niogm ocoboi 3akanku. Mx paboTta ocobeHHO B CYpoBbIX KNUMaTUueckux ycnoeuax Cubupw, Tpebyer
Gonsworo npodgeccioHankamMma W BEbiICoYaiWweR oTBETCTEEHHOCTH, MAaKCUMaNbHOW BoIQEPHKN U CAMOOTIa M.
Waxrépckan npodeccua Obina U OCTASTCA OAHOM U3 CAMBIX TAMENBLIX, CAMBIX PUCKOBAHHBIX, W B TO ¥e BPeMA
OAHOW M3 cambix HeoBxoaumelx AnA cTpamel. Begb yronsHaa NpoMbILAEHHOCTE ABNAETCA BA30B0OW OTRACNLIO
3KoHOMKMKW Pocoun, oBecneunBalolleil SHEPreTUKY, METANNYPruw, CENbCKOe XO3ANCTED U HACENEHWe TONNKu-
BOM W CBIpbEM,

¥Yronb paercA HenpocTo. B ocHoBe ero gobbiun - rnybokue MHKEHEPHBIE NOWCKMW, ONLIT W TpYAono6We ropHAKOB.
3TOT HEBEPOATHO TAMENBINA, CONPAMEHHBLIN C NOCTOAHHBIM PUCKOM TPy obecneunBaeT TENNo 1 CBET B HALKNX
pomax, oH TpebyeT 3HaHNIA W HABBIKOE, 3 TAKKE MYKeCTBa, HACTOMYWBOCTH, CMENOCTH W B3aUMOBBIPYYKMN, MMEH-
HO NOTOMY MDAV WAXTEPCKON Npodeccun BCerga nonbioBanich 3acNyeHHbIM YBAaXeHUEM B HApoge.

B Kyzbacce cypgbObl MHOTMX cemMel W NOKONEHMA CBAZaHEI C MYMECTBEHHBIM W COZMOATENBHBIM WaXTERCKNM
TPYAOM, CYLWECTBYIOT LEnble AMHACTHK BbIBPaBLWIME rOPHALKWUA TPYA AEN0M BCRM CBOSH MUIHMK.

VBamaemble paOOTHHKH Yro/ibHOH NPOMbIL/IEHHOCTH!
[Aoporue ropuaku!

Konnektus OO0 «HIIII «3asoa MAY» ot Bcen aymuu nosapasnsier Bac
¢ npodheccHoHaNbHBIM Npa3aHHKoM — [IHéMm waxrépa
H BbIpaiKaeT YYBCTBO IMYyOOKOH NPH3HATENIbHOCTH
H yBameHHA 3a Bam wenérkun tpya!
Mp1 HCKpeHHe xkenaem Bam u Bammm 61H3KHM Kpenkoro 310pOBbA,
ceMeHHOro Daarononyyus, YBepPeHHOCTH B byayiueM H 601b11oro yris
OCHOBBI yClexa MacluTabOHbIX HAYHHAHMA.
lNopHaKkaM-BeTepaHaM HakaHyHe MNpa3dHHKa
HallH ocoDbble cnoBa DraroaapHOCTH 3a To, uTo npocnasunu Kysbacc
CBOHMH TPYAOBBIMH MOABHIAMH.
Cnasa BceM, KTO HOCHT ropaoe umsa llaxrép
M TPYAHTCA Ha Gnaro poaHo# 3emau!

654031, Kemeposckas obn., r. Hosoky3Heuk, CeeepHoe wocce, 8
Ten.: (3843) 991-991 e-mail: info@tdkes.ru  www.zavodmdu.ru



KOMMAHUA O35nN

B3pbiBo3awmwenHbinn komnnekc AEKOHT-Ex HoBoro nokonexus
B rOPHOA006bIBatOLL el NPOMbILUIEHHOCTH — ITO:

Pa3pa60ﬂ(a HOBbIX TEXHUYECKUX pEUJEHMﬁ BO B3pbiBO3alLLI€HHOM UCNOJIHEHUN.

BbICOKOCKOPOCTHbIE ONTOBOJIOKOHHbIE CETU NepeAaym AaHHbIX

1 KpoccoBoe o6opyaoBaHume.

lpomKoroBopsLyas LdpoBas CBA3b 1 cMrHanu3auma - cucrembl CrCC-Z3r1.
Cucrema pacnpefeneHHOro WaxTHOro BuageoHabniogeHna

3N IP-Bugeo.

UcTouHukn 6ecnepeboiHoro nckpobesonacHoro nutaHus - ExUPS.

BHepeHne cOBpeMeHHbIX CUCTEM ynpaBieHuns

ACOQlY «dHepro» - cucTtema ynpaBfeHUA >SHeprocHab)xeHuem.
MNpeaHasHayeHa AnA onepaTMBHOrO AUCMNETYEPCKOro ynpasneHna
CeTblo INEeKTPOCHAGKeHMA WaXT u pyAHUKOB, NOCTPOEHHOI Ha 6a3e
KOMMJIEKTHbIX pacnpeaennTtenbHbiX yctpouncts Tuna KPYB-6, B Tom
yucne ¢ MMKPONpPOLeCCOPHbIMM  6Gnokamn  ynpaBneHus.
B3pbiBo3awyLLeHHbIN CHETYMK  DNEeKTpuyecKom SHeprum
Cc06CTBEHHOro NpPon3BOACTBa.

Moaupukayumn mopanbHo ycTapeBLUUX CUCTEM aBTOMATUKK

«ACYK-A3I» - coBpemMeHHasa aBTOMATU3MPOBAHHAaA cMcTemMa
ynpasneHus KOHBENEepHbIM TpaHCNoOpTOM. MosBonsaer
LleHTpasn30BaHHO YNpPaB/iATb COTHAMW KOHBEWMEpPOB pasiN4YHOWN
CNIOKHOCTU, ANAVHbI U MopgupuKauuu. [inAa apgantaumm CUCTEMbI
ynpaBieHUA K KOHKpeTHOMY MeXaHU3My KOHBelepa Ncnosnb3yloTcsa
pasnuYyHOro poAa HacTpoeyHble mnapameTpbl: KoHurypauumn
coctaBa 06opyAoBaHWA, BpPEMEHHbIX WHTEpPBasioB, Pa3fINYHOro
poaa ycTaBKu.

ACY «BogooTnus» - ynpaBieHne HaCOCHbIMMN yCTaHOBKaMu no6oi
KOHUrypauum, Ha pasHbIXx ropusoHTtax. PerynupoBaHue
NPoN3BOANTENbHOCTU npu nomowm VNHTeNNeKTyaNbHbIX
3NEeKTPONpUBOAOB 3anopHOo-perynvpyiowen apmartypbl. OueHka
NPON3BOAUTENBHOCTN MO HECKONbKMM napameTpam - TOKOBas
Harpyska, AaBneHue, pacxop. KoHtponb Temnepatypbl u BU6payun
HaCOCHbIX arperaTos.

117545, r. MockBa. yn. lloponbckux Kypcauros, a. 3, ctp. 8.
TenedoH (495) 995-00-12 ; www.dep.ru



\\ CUCTEMA NPOTUBOMNOXXAPHOU 3ALLUTDbI YITOJIbHbIX LLAXT,
A\\ ONMACHDIX MO MbJIA U TA3Y
E naHY O6ecneyeHne 6€30MaCHOCTM LUIAXT ABNSETCS OJHOA M3 BaXKHEN- r »
b A LA LUMX MPUOPUTETHBIX 3aAa4 YrofibHOW NPOMbILIAEHHOCTH. [1ns 06e- 4
o Raneerme CcrneyeHnst NoXapHoW 6e30MacHOCTM YrONbHBIX LWAXT U HAa3eMHbIX "’ ™
CTPOEHMIA, OnacHbIXx no nbian u rasy, 3A0 «lcTouHmk Mntoc» L .
paspaboTano CUCTEMY aBTOMATMYECKOr0 MOXApPOTYLUEHUS Ha
6a3e mogynei MopoLwKoBoro noxapotywedus (MMM) «Tyuryc» .
¢ annapaTtypon ynpasneHus «[lekoHT-Ex», paspaboTanHon 000
«Komnanusa [30». Cuctema noxapoTyLLeHns cepTunLmpoBaHa ' ;
opraHom no ceptudpukauun BP3 BOCTHUN.

Bxopsume B ero coctas MMM «TyHryc» pymHWYHOrO UCMOMHEHMS C MApPKUPOBKOW B3PbiBO3aLLMThl PO
Exiall/OExiallCT3 ceptudpuumposansl HLL «BOCTHUW» n moryT 6biTb NPUMEHEHBI B APYTMX CUCTEMAX MO-
XapoTyLueHus. imeeTcs pa3pelueHune PocTexHaa3opa no nx UCNoNb30BaHMI0 HA B3PbIBOOMACHbLIX MPON3-
BOJCTBAX W YrONbHbIX LUAXTaX, OMACHbIX MO MbIAN 1 ragy (MeTaHy).

Mcnonb3yembit B coctaBe MIM «TyHryc» orHetywawmin nopowok «MCTO-1» pekomeHaoBaH HL|
«BOCTHWW» n 3A0 «MexBeOMCTBEHHAsA KOMUCCUSA MO B3PLIBHOMY A€y Npu AKaAeMuin rOPHbIX HayK»
QNS UCTMIONb30BAHNA B CMCTEMAX B3PbIBONOJABNEHUS — Nokanu3auum B3pbieoB AGCBI-J1A ¢ uenbto 3a-
LLMTbI MOA3EMHBIX FOPHbIX BbIPABOTOK YrOMbHbIX LLAXT.

TexHn4eckunit COBET MO Pa3BUTUIO YrONbHOW OTPACAU MPOMbILIIIEHHOCTM 1 3KOJIOrM4eCKON 6e30MacHOCTM
KemepoBcKoit 06nacTv NOATBEPANA BbICOKYHO a(PEKTMBHOCTb U 6e30nacHocTb MIM «TyHryc» n peko-
MEHJ0Bar PYKOBOANUTENAM NMPELNnpUATUIA LN1A UCTIONb30BAHNA UX HA 00BLEKTAX YroNibHOW U FOPHO-PYAHON
NPOMBILUIEHHOCTH.

Co3/aHue TaKoi CUCTEMbI MO3BOMUT 3HAYUTEILHO MOBLICUTbL 3DAEKTUBHOCTL MPOTUBOMOXXAPHON 3ALLMUTbI
06bEKTOB YrOJbHbIX LIAXT, ONACHBIX MO MbIAK W a3y, B YaCTHOCTM, 3aLLUTY NPUBOAHbIX CTAHLUIA IEHTON-
HbIX KOHBEepOoB, Ha [0/ KOTOPbIX, MO UMEIOLLENCs CTaTUCTUKE, NpuxoasTca okono 30% OT 06Lero
4UCNa 3K30rEHHbIX MOXAPOB HA YrOMbHbIX LLIAXTAX.

MocTaBka npo)ecCMOHANBHOIr0 FOPHOro0 MHCTPYMEHTA
U KOMNAEKTYHOWMNX K FOPHOTPAHCNOPTHOMY 060pY10BAHUID

npoussoacTea «3asoaa GtpoutenbHoro O6opynoBaHus», r. Yrnuy

CBep/in/ibHble MALUUHDI CBepna ropHbie py4yHbie TonKaTtenu aneKrTporuppasanyeckme
NHeBMaTUYECKUe ropHble 3NIeKTpuYecKkue B3pPbIBO3aLLMLLEHHbIE
PYyYHble B3pblBO3aLLULLEHHbIE B3pblBO3alLMLIEHHbIE T3-30MB-PB, T3-50MB-PB
ne-8, CN-8 3P184-2M, 3PN184-2M T3-80MB-PB, T3-200MB-PB

PaspelweHne deaepasnbHOM cayK6bl NO IKONOTMYECKOMY, TEXHONIOTMYECKOMY M aTOMHOMY Haa30py. CepTudMKaT COOTBETCTBMA.

OT60MHbIe MONOTKU
nHeBMaTU4YecKue

OduumanbHblii gunep — 000 «B3/ICU Fpynn» MNpepcrasutenbctso B Tomcke
115114, r. Mocksa, Maseneukas Hab., 4.8 cTp. 6 r. Tomck, yn. Tatapckas 37/1
Ten. (495) 666-56-28 Ten/dakc (3822) 53-15-52, 53-50-72, +7 (913) 821-36-93

http://www.belsi.ru  e-mail: belsi@belsi.ru slaushin@belsi.ru, rcpg@inbox.ru



YBaxaemble ropHAKu!
Aoporue BetepaHbl!

C 60AbLUMM YAOBOABCTBUEM
no3ApaBAALO Bac

¢ npodecCcUOHaNbHbIM
npaspHUKOM — AHeM wwaxTepal!

JTOT A€eHb SIBASIETCH  CUMBOAOM  TSIXe-
AOTO U OAAropoAHOrO TPyAa AASl BCEX, KTO
Bbibpan CBOeW CTe3el TropHOAOObLIBAIOLLYHO
NMPOMBILLAEHHOCTb.

B AeHb waxtepa Mbl 4YecTByeM HacCTos-
LLMX NPodECCUOHANOB CBOErO AeAa U CKOPOUM NO TEM, KOTO yXe HET PSAOM C
HaMU, KTO OTA@A CBOKO XM3Hb B 6opbbe 3a yroAb — 0nopy 3KOHOMMUKMK HaLLEro
rocyaapcraa.

C kaxabiMm ropom Kysbacc HapalwwmBaeT obbeMbl AOObIYM, MHBECTUPYA B
pa3BUTHUE YTOAbHOM OTPACAM, HOBble MPOEKTbl M paboune mecTta. [pynna Kom-
naHumn «TaATak» MAET B HOTYy C pas3BuTMEM 06AacTU. Mbl MpUHUMAEM yyacTue
B KAIOUEBBIX TyBEpHaATOPCKMX NporpamMmax, CAeAys MpUHLMNY «YTOAb At0OOM
LeHOM Ham He HyxeH!». Ha obecneueHne 6e3onacHbIX YCAOBUIM TpyAa yXe Ha-
npaBAeHo 82% 0T rop0BOro o6bema CpeAcTB.

AKTUBHbIMMW TEMNaMU MAET peaan3auns COLUMaAbHOM NporpamMmbl komna-
HUW. TIPUOPHUTETHBIMKU HaNpPaBAEHUAMU PabOTbl OCTAOTCA MOAAEPXKKA COTPYA-
HUKOB HalLMX CTPYKTYPHbIX MOAPa3AENEHUM, BETepaHOB-LLIAXTEPOB WM cAabo
3aLUMLLEHHbBIX CAOEB HAaCEAEHUS.

Aobpoit TpapnuMeEn AABHO CTaA AETHUM AETCKWI OTAbIX. B aTOM roay Ha ny-
TEBKW B 03A0POBUTEAbHbIE Aareps 6bin0 nepeurcaeHo bonee 1,4 MAH pyb.

MeHCHMOHepbl — ellle OAHa KaTeropus, KOTopon Mpynna KoMnaHwui «TanTaK»
OKa3blBaeT BCECTOPOHHIOK MOAAEPXKKY. TOAOBOM MAGH NO COLMAAbHOM 3aluuTe
npecrapeAbix rpaxaaH Kysbacca yxe nepeBbinoAHeH Ha 10%.

He octaetcs 6€3 BHUMaHWUA U MOAOAEXb. TPaHTbl KOMM@HUKU AASI MOAOABIX
yyeHbIx Ky36acCKoro TEXHUUYECKOro YHUBEPCUTETA KaXAbIM TOA AQKOT TAA@HTAU-
BbIM CTyA€HTaM A@HHOMO By3a BO3MOXHOCTb 3asiBMTb O cebe Ha BCl 06AacTb
W Aaxe CTpaHy. Mbl CTPEMUMCS MOAAEPXMBATb MHULMATUBHBIX, aMOULMO3HbIX
pebsT, NoTEHLMAAbHbIE «30A0TbIE KaApPbl» HALLKMX NPEANPUATUI, @ BOSMOXHO, U
BCEWN YrOAbHON NMPOMbILLAEHHOCTHU.

B ycnoBUSIX, KOTOpble HaBAIOAAIOTCS B A@HHbI MOMEHT Ha MMPOBOM PbIHKE
YrAsi, 0COBEHHO paAyeT TO, YTO YAAAOChb COXPaHUTb MOAOXMUTEAbHYIO AMHAMUKY
B NA@HE COLManbHOM MOAUTUKU KOMM@HUK, CAEAYS COTAALLEHUIO O COLMAAbHO-
3KOHOMMUYECKOM COTPYAHUUECTBE.

3a nepBoe NOAyroauMe Mbl NOCTaBUAU BAGroTBOPUTEABHOIO YrAs Ha 06LLyto
cymmy 1,65 mMAH py6. B npeapBepun rAaBHOro Ky3bacckoro npaspHuka ¢oH-
py «Waxtepckaa namsaTb» MMmeHu B.M. PomaHOoBa Hamu ObIAO MEPEYUCAEHO
700 TbIC. pY6.

YBaxaeMble roOpHAKKU 1 BeTepaHbl oTpacam!

Bawa npodeccus Tpebyer He TOAbKO BOAbLIMX GUIUUECKUX CUA, HO TaKxXe
TaKWX BaXHbIX KAYeCTB, Kak B3aUMOBbIPyUYKa, OTBETCTBEHHOCTb U TPyAOALOOUE.
AAS Bac 0COHBEHHO CUABHO YYBCTBO AOATA, U UMEHHO OHO NoMoraeT AobuBaTbCs
60AbLLKMX yCNEXOB, HECMOTPSA Ha TO, UTO A0Bblua yraa Bcerpa 6bina u octaercs
OAHUM U3 ONaCHENLLIMX U TAXEAENLLNX NPOU3BOACTB.

UCKpeHHe xenaeM BaM Kpenkoro cwu-
61PCKOro 3p0POBbA, CTabUABHOCTH, B3aUMO-
NMOHUMaHUSA U NPUIHATEABHOCTU OT BCEX TEX,
KTO 6Aaropapa BalleMy KaXAOAHEBHOMY
TPYAYy UMEET CBET U TEMAO B CBOMX AOMax!

Bcero Bam camoro aobporo! C AHem
waxrepa!

C yBaxeHuem

HOpuit KoueprHCKui,
npeaAcesaTenb COBETA AUPEKTOPOB
lpynnbl KOMNAHWM «TaATIK»

IpynnaZkomnanmin TANITIK

YBAXXAEMbIE KOAAETH,
MAPTHEPbI, APY3bfl!
MPUMMTE UCKPEHHUE
MO3APABAEHUSA C AHEM
LAXTEPA!

Bonee 20 AeT paboras AnA Bac U
BMeCTe C BaMHu, Mbl HE yCTaeM YAUB-
AATbCA  YHUKAABHOCTU MHOTOAMKOTO
LaxTepckoro 6partctBa, 06beAMHMB-
Wero HacTofilmx NpodecCMOHaNOB.
Bce Bmecte Mbl nokopsem Heapa,
AODObIBAA roptouMin KameHb, obecne-
yMBas XUTEAEW CaMblX Pa3HbIX KPaeB
1 obracTen Halen BeAMKoOn PoaWHbI,
MHoOrve 3apybexHble CTpaHbl TEMAOM,
CBETOM, YBEPEHHOCTbIO B AOBPOM 3a-
BTPALLUHEM AHE.

3A0 «CoepnHUTEAR» — Beayllee
pOoCCUMCKOE MPEeANPUATUE MO paspa-
60TKe 1 MPOU3BOACTBY INEKTPUUECKMX
COeAUHUTENEN U KabeneW crneunanb-
HOr0 Has3Ha4YeHuUs.

Mbl OYEHb FOPAMMCSI TEM, YTO Bbl
BblbMpaeTe Hally MPOAYKLMIO, AOBeE-
pAs ee HaAeXHoCTM M kadectBy. OT
BCEN AYLLM XEAAEM KaxXAOMy M3 Bac
6e3aBapuiHOro ctabuUAbHOrO TpyAa,
HOBbIX TPAHAMO3HbIX AOCTUXEHWH,
ycrnexoB U 6Aaronoayums!

C yBaxeHuem

KOAAEKTUB 3A0 «CoeAMHUTEAD»
(YenabuHckan obaactb, r. Muacce),
AnekcaHAp YLWKOB,

reHepanbHbIA AUPEKTOP
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SANDVIK MINING
MO3APABASIET C AHEM
WWAXTEPA BCEX
PABOTHMKOB YTOAbHOH
MPOMbILIAEHHOCTHU

W )XEAAET UM KPEMKOI'0
3A0P0BbSl, BOAPOCTH

AYXA U YCINEXOB

B PABOTE. MYCTb
3ANACbHI MOAE3HbIX
UCKOMAEMbDIX, KAK
W BALWWA XXU3HEHHAA
CUNA, BCETAA BYAYT
HEUCCAKAEMDblI!

ey

SANDVIK
[ ]

HOBbLIE PEXOPLODbI

KomnaHnus Sandvik Mining B pe-
3yAbTaTe COBMECTHOM paboTbl C npea-
npuatuamu 000 «A3oT-UepHuUrosely,
OAO «CY3K-Kysbacc PaspesoynpaBne-
Hue», 3A0 «CTpoicepBUC» yCTAaHOBWAA
HOBbIE PEKOPABI XOAMMOCTH LUapoLLey-
HbIX AOAOT B pernoHe Kysbacc. Ucnbita-
HWA HOBbIX AOAOT cepun RR 321 mope-
A S40 NpoBOAMAUCH C Mas Mo aBrycT
2013 ropa.

Aonota Sandvik HoBoM cepuu
RR 321 wumetoT 3anaTteHTOBaHHYHO
WHHOBALMOHHYK TEXHOAOTMIO NOAAYMU
BO3AyXa Ha NMOALIMMHUKKU, NMO3BOAAIO-
LYK YBEAMYUTb CPOK CAYXDbl AOAOTA
Ha 15-20%. Kpome TOro, AaHHas
TEXHOAOTUA crnocobCTByeT yBeAuue-
HWIO MPOU3BOAMTEABHOCTU BypeHus B
cpaBHeHuUM ¢ cepueint RR-320, paHee
MUCMNOAb3YEMOIN NpU BeAeHUU 6ypoB-
3pbIBHbIX pabor.

Ha paspese «YepHurosckuin» (000
«A30T-YepHuroeeLy») TeCTUPOBaHME AO-
Aot Sandvik cepmun RR 321 mopenamn S40
(269,9 MM) NpoBOAMAOCH Ha BypoBOM
cTaHke PV-271. B pesynbtate ypanocb
AOBUTLCA PEKOPAHOIO MOKa3aTeAst Xo-
AMMOCTM — 35 762 NOroHHbIX METPOB
bypeHus.

McnbitaHmna ponot Sandvik cepuu
RR 321 moaean S40 (200 mm) npoxo-
AWAM Ha pa3pese «3apeyHblii» (OAO «CY-
JK-Kysbacc PaspesoynpaBAreHue»). Pe-

N o2

KOPAHbIN pe3yAbTaT XoAMMOCTH, 24 102
MOTOHHbIX MeTpa BypeHusi, BbIA AOCTUT-
HyT Ha 6ypoBom cTaHke DML 1200.
Paspes «bepe3oBCKUi» (BA0
«CTpowcepBnC») NOKa3aA pe3yAbTaT Xo-
AMMOCTU 17 612 noroHHbIX MeTpa bype-
HWA BO BPEMS UCTIbITAHUI Ha BypoBOM
ctaHke DML 1200 ponot Sandvik cepuu
RR 321 mopenan S40 (215,9 mm).
Sandvik Mining BblpaxaeT 6aaro-
AAPHOCTb 3a NOAAEPXKY B MPOBEAEHUM
UCNbITAHUMA PYKOBOACTBY MNPEANPUSATUN

CNPABKA

rogy 99 MnpA LWBEACKNX KPOH.

000 «Azot-YepHuroseu», OAO «CYIK-
Kysbacc PaspesoynpaBaeHue», 3A0
«CTpowicepBuCy.

Sandvik Mining aBasieTca AMaepom
B pa3paboTke MHHOBALMOHHbIX TEXHO-
AOTUI FOPHOrO MHCTPYMEHTa W yAeAaeT
60/\bLIJO€ BHUMaHWE Ka4deCTBY MOCTaB-
AIEMOM  MPOAYKUMU. Mbl  NOCTOSHHO
COBEPLUEHCTBYEM FOPHbIA WHCTPYMEHT
6raropapsa obpaTHOM CBA3W OT HaLIMUX
NMapTHEPOB, UTO SIBASIETCS HEOTbEMAE-
MOW YacTblo 6U3HECA KOMMAHWMU.

Sandvik — 310 rpynna BbICOKOTEXHOMOMMYHbIX MALIMHOCTPOUTESIbHBIX KOMMa-
HUI, 3aHMMAIOLLIAA NMOUPYIOLLEe NONIOXKEHUE B MUPE B MPOW3BOACTBE UHCTPY-
MeHTa Ansa MeTanioo6paboTkn, paspaboTKe TEXHONOIMIA N3rOTOBJIEHUS HOBEN-
LUNX MaTepuUanos, crneumanbHbIX CNAaBOB, MaTePManoB U3 HEPXXaBEtLLEl cTanu,
METaNIIYECKMX 1 KePaMUYECKUX KOPPO3UIAHOCTONKNX MPOAYKTOB, a TaKXKe 060-
PYLOBaHMS N WHCTPYMEHTA AN FOPHbIX paboT u cTpouTenbcTBa. B 2012 roay
B KOMMaHMAX, BXOAALMX B COCTaB rpynnbl, 66110 3aHATO 49 000 coTpyaHMKOB
6onee 4em B 130 cTpaHax. fogoson o6bem npogax rpynnel coctasun B 2012

Sandvik Mining — ofgHo 13 6u3Hec-noapasaenenui rpynnbl Sandvik. Mogpasaenexue
SBNAETCA OAHUM U3 MUPOBbIX JIAEPOB B NPEA0CTABIEHUN UHXNHUPUHIOBBIX PELLEHNI
! NPOM3BOACTBE 060PYAOBaHUS B FOPHOM MPOMbILWIEHHOCTW. O60pyLoBaHUEe W WH-
cTpymeHT Sandvik npumeHstoTca ans 6ypeHns, ApobreHus, norpy304Ho-A0CTaBOYHbIX
paboT, a TakXe AN TPAHCMOPTUPOBKM Cbiny4nx matepuanos. B 2012 rogy 06bem npo-
AaX noapasfeneHns coctasun 37, 8 Mapa WBeACKUX KpoH. LUTaT coTpyaHukoB noa-
pasgenenus coctasnset 14 000 4enosek. MoapasaeneHne komnanum Sandvik Mining,
paboTatollee Ha Tepputopum GHI, 3aHNMaeTca NOCTaBKOW 1 CepBUCOM 060pYA0BaHMS,
a TakXe NPOAaXeN 3anacHbIX YacTen Ans ropHoL06bIBatOLLEN 06/1aCTH. .



Bl TEOPUA AOPABOTKU 3ANACOB HEAP
OTKPbITbIM C[TOCOBOM

Bl 30OEKTUBHbIA CNOCOB UHTEHCUOUKALLUU
FA300TAAYU YTOAbHbIX MMAACTOB
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KOMIMAEKCHO

OnbLIT NTMOPOMETPUM
SATOMNMNEHHbIM KAPBEPHbIM

BbIEMOK

B AAHHOW CTATbE MPUBEAEHbI HEKOTOPbIE O50BLLEHHDIE
METOAUYECKUE NOAOXXEHUA TMAPOMETPUU BOAOEMA U
OLLEHKA Er0 TMAPABAUYECKOM CBAA3U C NPOEKTUPYEMbIMHU
FOPHbIMU PABOTAMM HA MPUMEPE 3ATONAEHHOW
OCTATOYHOH KAPbEPHOW BbIEMKHW B CEBEPHOU YACTH
NOAS BbIBLLEN LWAXTbl «CTMYEHKOBCKASI» BEPE30BCKOI0
KAMEHHOYrOAbHOIO MECTOPO)XAEHUS KY3BACCA,

HO)XHEE KOTOPOW NAAHUPYETCSl AOPABOTKA 3ANACOB HEAP

OTKPbITbIM C[TOCOBOM

C.B. CBMpPKO, HayUHbli COTPYAHUK
000 «CUO6UPCKUIN UHCTUTYT
reoTeXHMYeCKUX UCCAeAOBaHU»;

E.B. 30T0B, rAaBHbIH MapKlenaep
000 «CU6UPCKUIN UHCTUTYT
reoTexXHMUeCKUX UCCAeAOBaHUI»;

A.E. TumakoB, 3am. lhaBHOro
WH)KeHepa Mo NPoeKTHbIM pabotam
000 «Pa3spe3 Bepe3oBCKuit»;

E.10. MoHoMmapeB, rAaBHbIN UH)XEHEP
npoektoB 000 «CIM»

Mocne OTPabOTKU MOAE3HBLIX WCKO-
naeMblX OTKPbITbIM CNOCOOOM yuacTKOB
HeAp Ha 3eMHOW MoBepXHOCTU obpa-
3ytoTcA BoAOEMbl 6OAbLUIMX 06BEMOB U
naowaaen. AanbHeilwas oTKpbITas UAK
noasemHas paspaboTka Takux yuacTKoB
NpeAnoAaraeT BEAEHUE TOpHbIX pabdort
noa o6pa3oBaBLUMMUCSH BOAOEMaMMU
AMBO PAAOM C HUMU. B aTom cayuae He-
06x0AMMaA TMAPOMETPUA BOAHBLIX 06b-
€KTOB, 3aAauu KOTOPOW COCTONAT B onpe-
AENEHUU: AAVHDI, WUMPUHBI M MAOLLAAW
BOAOEMA; CpeAHel U MakKCUMaAbHOM
TAYOWHBI; YPOBHS U TMOUHTEPBAAbHbIX
06bEMOB BOAbI; peAbeda AHA; HAAUUUS
B AHE BOAOEMa paHee MPOMAEHHbIX re-
OAOTOPa3BEAOUHbIX CKBAXWH U APYTUX
TOPHbIX BbIPabOTOK, @ TakXe OLUEeHKa M1-

I o/

APaBAMYECKOW CBA3W C MAAHUPYEMbIMHU
rOpHbIMK paboTamu.

PaccmatpvBaembit yyactok «Cnu-
YEHKOBCKMI» PACMOAOXEH Ha tOro-Boc-
Toke [1poKONbeBCKOro paioHa Kewme-
poBCKOM 06AACTM Ha BO3BbILIEHHOM
paBHWHE C NepenapoM BbICOTHbLIX OTMe-
ToK OT +250 A0 +320 M ¢ 06LWMM NOHU-
XeHUeM penbeda Ha ceBepo-BOCTOK. B
rpaHuLax BbIAEAEHHOTO yyacTka paHee
B 1950-1961 rr., Nnpon3BoAMAACH OTpa-
60Tka MAACTOB MOA3EMHbLIM CMOCOH6OM
A0 rop. +190,0 M AMKBUMAMPOBAHHOM
Wwaxton «CnuyeHKoBCKas», a BbIXOAA
nAacToB no3pHee oTpabaTtbiBaAUCb OT-
KPbITbIM CMOCOHOM LaxTamu «KpacHblit
Yraekon» u «LleHTpanbHas». Bcaeacteme
BEAEHMS  OTKPbITbIX paboT peAbed
NMOBEPXHOCTU  yyacTka CyLLECTBEHHO
HapyLleH, OCTaTouHble KapbepHble Bbl-
€MKU C TeYeHWEM BPEMEHM 3aTOMAEHbI.
Hanbonree KpynHas W3 3aTOMAEHHbIX
KapbepHbIX BbIEMOK MAOLLAABIO OKOAO
16 ra pacrnonoXeHa B CEBEPHOM yacTu
yyactka. AOKYMEHTauUMa Mo MPOBOAM-
MbIM TFOPHbIM paboTam coxpaHWAach
AW YACTUYHO.

Kak u“3BecTHO, B MpepeAax TeXHO-
reHHOro KOMMAEKca NOA3EMHbIX pabot
06pasytoTcsa BOAOMPOBOAALLME TPELIN-
Hbl, ABASIOLWMECH KaHanaMU TMAPaBAU-
yeckoi cBa3n. CornacHo AENCTBYHOLWMUM
«[lpaBUA@GM OXpaHbl COOPYXEHUIN U NPU-
POAHbIX O6BEKTOB....» [3], rPaHULLbl 30H
BOAOra3onpoOBOAALLMX TPELLMH onpe-

AENSIOTCS YTAAMM  Pas3pbiBOB, HO AAA
YCAOBWI  OTPabOTKM  KpPyTOMaAaHOLLMX
nAactoB (& = 56°) BbicoTa 30HbI BOAO-
NPOBOASILLMX TPELLUMH HE HOPMUPYETCS.
OAHaKO OHa MOXET OblTb OLeHeHa Mo
pesyAbTaTaM 00606LLeHn bypeHus 3a-
MAOBOYHbIX CKBaXMH Ha ydacTkax MO
«[IPOKONbEBCKYrOAb», MPWBEAEHHbIX B
pabote A.C. AryHoBa [4].

AHaAM3 MMetoWMXca  dparmMeHToB
rOPHO-rpadUUECKOr AOKYMEHTaLMU U
BbIMOAHEHHbIE C YYE€TOM BbILLEWU3AO-
XEHHOro NOCTPOEHUS 30HbI BOAONPOBO-
ASILLMX TPELUMH OT MOA3EMHbBIX FOPHbIX
pabot waxtbl «CnuYeHKOBCKas» MoKa-
3aAM HaAMuMe TUAPaBAMYECKOW CBA3M
«CEBEPHOro» BOAOEMA C MOA3EMHbIMMU
rOpHbIMK paboTamu WwaxTbl «CnuyeH-
KoBCkas» uepe3 3BT, a Takxe uyepes
KAETEBOMW CTBOA M YKAOH. pu 3TOM He
MCKAKOYAAOCb, YTO MNPU BEAEHUMU OT-
KPbITbIX PaboT MOTAM 6biTb BCKPbITbI U
BMOCAEACTBMM 3acblNaHbl MOPOAAMM
BCKPbILIW OCHOBHbIE MOA3EMHbIE Bbl-
pabotku rop. +190,0 m. B atom cayuae
3aTONAEHHan KapbepHas BbleMKa M
NOA3€MHbIE TOpPHble BbIPabOTKM rop.
+190,0 M Ha y4yacTke MPOEKTUPYEMbIX
OTKPbITbIX FOPHbIX paboT, MoryT ObiTb
rTMAPaBAMYECKU He CBA3aHbl, AMOO Tu-
ApaBAMYECKas CBA3b Yepes3 OTBaAbHble
NOPOAbI 3aCbINKW MOXET ObITb HE3HAUK-
TEAbHOW Ha YPOBHE QUALTPALMM.

CornacHo «MHCTpykuMn no  6e3-
OMacHOMY BEAEHMIO TOPHbIX PaboT y 3a-
TOMAEHHbIX BblpaboTok» [5], BbIAEAEHDI
onacHble 30Hbl MO MPOpPbIBaM BOAbI B
NAaHe ¥ Mo BbICOTE HAA MOATOTOBUTEAb-
HbIMW U KanUTaAbHbIMW BblpaboTKamu
rop. +190,0 m waxtbl «CnUYeHKOB-
CKas», y CTBOAOB, WWYpPhOB U CKATOB.

AAA BBIMOAHEHWA  TMAPOMETPUM
BoAOEMa ObIA NPOBEAEH KOMIMAEKC Mo-
AEBbIX UCCAEAOBAHWI C BbINOAHEHWEM
NPOMepPHbIX paboT, B COCTaB KOTOPbIX
BXOAUAU: M3MepeHUe TAyBUHbI, onpeae-
AEHWE KOOPAMHAT NPOMEPHbIX BEPTUKA-
A€W, a TakXe HabAIOAEHUS 332 YPOBHEM
BOAbI.



N3mepeHune raybuH npu Tomorpa-
d1UYECKON CbeMKe AHa NMPOW3BOAMAOCH
METOAOM 3XOAOKaUMK [1] C AOAKM Mpu
€€ ABWXEHMU NO KOCbIM rancam.

AN NPOBEAEHUS  MPOMEPHbIX
paboT UCMOAb3OBAACS  KapT-MAOTTEP
GPSMap585 co BCTPOEHHbIM BbICOKO-
YyBCTBUTEAbHbIM GPS-npremHuKom
M ABYXYACTOTHbIM  TPAHCABIOCEPOM.
BbinoAHeHbl npomepbl AybuH B 304
TOYKax, MO AAHHbIM KOTOPbIX YCTAHOB-
AeHa MakcMManbHasi ThybuHa Bopoema,
KoTopasa coctaBuaa 47,0 M (OTM. AHa
+187,2 m (abc.)).

AN KOHTPOAA  AOCTOBEPHOCTH
U3MEPEHUN  BbLINOAHEHO  HECKOABKO
npomepos (12 Touek) TPaAULMOHHBIM
€cnocobom C MOMOLLBIO PYYHOro AoTa. B
XOA€ KaMepaAbHOM Hay4dyHon 06paboT-
KW A@HHbIX YCTAHOBAEHO, YTO CPEAHe-
KBaApPaTUUYECKOe OTKAOHEHWE TAYOUHBI
B KOHTPOAbHbI X TOYKax, M3MePEHHOM
3XONOTOM U PYYHbIM AOTOM, COCTaBUAO
0,18 M, UTO OUEHUBAETCA YAOBAETBOPU-
TeAbHbIM [2].

[MloBepxHOCTb AHa BopOema, onpe-
AensiemMasi 3XOA0TOM AMCKPETHO, MOXET
6bITb NpeACTaBAEHA CETOYHOM GYHKLM-
€N, TO ecTb PeryAsipHbIM MaccUBOM Yy3-
AOBbIX TOYEK, MOCTPOEHHbLIM MO Hepery-
ASIPHOMY MaccuBy (X, Y, Z) — KoopauHaT
Xa0TUUYECKM PACMONOXKEHHbIX MCXOAHBIX
ToueKk. [lpoueaypa MOCTPOEHUSA ce-
TOYHON OYHKUMU NpeAcTaBAsieT coboi
WMHTEPMOASILMIO 3HAYEHUIN IKCNEPUMEH-
TaAbHbIX TOYUEK HAaBAOAEHWI Ha paBHO-
MEPHO pacnpeAeAeHHbIe Y3Abl B UCCAE-
Ayemon obaactu. AAst 3TOro pacyeTHas
06AaCTb C 3aTONAEHHOWM KapbePHOW Bbl-
eMKoM pa3buBanacb No OPTOrOHAAbHOM
CETKe C PaBHbIMW MHTEPBAAAMMU.

B kauectBe cnocoba nNOCTPOEHMA
CETOYHOW OYHKUMKM BblbpaHa TpuaH-
TYAAUMA C AMHENHOW WHTEePNOASLMEN,
KOTOpas SABASIETCA TOYHBIM WHTEPMOAS-
LUMOHHBbIM MeTopoM. CyTb 3TOr0 MeToaa
3aKAOUAETCA B CAEAYIOLLEM: UCXOAHbIE
TOUYKM AQHHbIX COEAMHSIOTCA  TakWUM
obpa3om, uUTO pesyAbTUpyloLas no-

Puc. 1. UngppoBas 3D-moaeAb 3aTONAEHHOM

KapbepHOl;I BbIEMKU U paHee ﬂpOﬁAeHHb/X

BEPXHOCTb MOKPLIBAETCA  «AOCKYTHbIM
OAEANOM» U3 TPaHEW TPEYrOAbHWKOB.
Kaxabll  TPEYyroAbHUK — onpeaensetcs
TPEMSA UCXOAHBIMU 3KCMEPUMEHTAAbHBbI-
MM TOUKaMK. 3HaueHNA GYHKLMK B y3nax
PEryAipHOW CEeTH, MONaAaoLLMX BHYTPb
3TOr0 TPEYroAbHWKA, MPUHAANEXAT MAO-
CKOCTW, NPOXOASILLEN uYepe3 BePLUMHbI
TPeyronbHUKa. AaHHbIN METOA SBASIETCA
TOYHbIM, MOCKOAbKY WCXOAHbIE TOYKM
A@HHbIX UCMOAB3YIOTCA AASl MOCTPOEHMUSA
TPEYroAbHUKOB W, CAEAOBATEAbHO, MPU-
HaAAeXaT MHTEPMNOAALMOHHON GYHKLMMK.

AAA onpeAeneHnst CETOUHOM OYHK-
UMK, 3apaloller NOBEPXHOCTb  AHA
BOAOEMa, B KaXAOM U3 Y3AOBbIX TOUEK
BbllleyKa3aHHbIM WHTEPMOASILMOHHbBIM
cnocoboM  BblYMCAEHbl  BbICOTHbIE
OTMETKM.

OnpeaeneHve obbema BOAbI, 3a-
KAIOUEHHOTO MEXAY HUWXHEH oTMmeT-
KOW 3aTOMAEHHOM «AMbl» (+187,2 M)
M MPOU3BOAbHO 3aAaHHbIM YPOBHEM
HUXe OTMeTKM +234,2 M, CBOAUTCA
K BbluMCAeHUIO obbema obaactu, 3a-
KAKOUEHHON MEXAY ABYMSI CETOUYHbIMM
NOBEPXHOCTSIMU, OAHA W3 KOTOPbIX
onpeAensieT NOBEPXHOCTb AHA OCTaTou-
HOW BblIEMKM OTKPbITbIX FOPHbIX Pabor,

Kysbacce, CM6, 2000.

4. AryHoB A.C. 3aKOHOMEPHOCTU CABUXEHUSA FOPHbIX MOPOA B

5. UHCTpYKuMs no 6e3onacHOMY BEAEHUIO rOpHbIX paboT y
3aToNAEeHHbIX BbipaboTok, M., 1996.

MOA3EMHbIX BblpaéOTOK

a BTOpasi SIBASETCA TFOPM3OHTaAbHOM
NAOCKOCTbIO. PacueT npon3BoAMTCS Ha
39BM meToaOM Tpaneuuin ¢ 3apaHHbIM
MHTEpBarOM. O6wWMH 06beM BOAbI
B MCCAEAYEMOM BOAOEME COMAACHO
BbIMOAHEHHbIM pacyetamM COCTaBUA
2 MAH 350 TbiC. M3,

Mo pe3yAbTaTaM ruApoOMeETPUUYECKUX
HabAIOAEHUI  MOCTPOEHbl  LUudppoBas
3D-mop€eNb 3aTOMAEHHOW OTKPbITOW Bbl-
€MKM, NPOAOAbHbIE U NonepeyHble NPo-
dUAM BOAOEMA C FTOPHBLIMUW BbipaboTka-
MW 6biBLIEN WaxTbl «CnMYeHKOBCKas»
ANS| YCTAHOBAEHUS UX TMAPABAMYECKOWM
CBSI3U C BOAOEMOM.

B pesyabtate uccaepoBaHWM ycTa-
HOBAEHO, YTO BEAEHUWE OTKPbITbIX paboT
HWXE YPOBHS BOAbl B 3aTOMAEHHOM
KapbepHON BbleMKke 6e3 NpeABapUTEAb-
HOWM OTKa4ykM BOAblI M3 WCCAEAYEMOrO
BOAOEMa W OMepexarowero BOAOMO-
HUXEHUSI U3 TOPHbIX BbIPabOTOK LLAXTbI
«CnuueHkKoBCKan» siBAsieTcst Hebesonac-
HbIM — BO3MOXHO aBapuiHoe yBeAnye-
HWE BOAOMPUTOKOB M3 3aTOMAEHHOro
MaccuBa WM BCKPbIBaKOLWMX BbipaboToK
(LWTpeKoB, CKaToB, LWYPdOB), TEKTOHU-
YeCKMX HapyLlEHWI, a TaKXe onpeAene-
Hbl 06beMbl TPeBYEMOW OTKAUKM.

1. MHCTPYKUMA MO NPOM3BOACTBY MapKLLENAEPCKUX paboT PA
07-603-03, M., HTL, «MpombiineHHan 6e3onacHocTb», 2008.

2. PyKOBOACTBO Mo Tonorpaduyeckomn cbemMke weabda u
BHYTpeHHMX BopoemoB TKMHM 11-157-88, M., UHUWTAKK, 1989.

3. MpaBrAa 0xpaHbl COOPYXEHUN U NPUPOAHBLIX 0OBLEKTOB OT
BPEAHOIO BAMSIHUSI MOA3EMHbIX FTOPHbIX Pa3paboTOK Ha YrOAbHbIX
mMecTopoxaeHuax», BHUMMW, CMN6, 1998.
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Cnocob UHTEHCUOUKALIUU
FA300TAAUYM

YIrOAbHbIX NNACTOB

MPU NPEABAPUTEAbHOM
MOTEHUMAABHO AEFA3A|.|MM

A.WU. BbIKapOpOB, K.T.H., reHepaAbHbIN Ha COBpeMeHHOM 3Tane pa3BMTMﬂ

AupekTop 000 «CUOUPCKUIA UHCTUTYT

FEOTEXHUUECKUX UCCACAOBAHUN: Ccnocob60B KanTa)ka MeTaHa KAloUEBOM

(r. MpokonbeBCK);

I.M. OcoueHKo, BeAyLLUA UHKEHEP I1p06AeMOM ABAAETCA OTcyTCTBMe

000 «CUOUPCKUIA UHCTUTYT

FeOTEXHHUECKHX MCCACAOBAHMI» 3P PeKTUBHbIX CNOCO60B UHTEHCUPUKALUU

(r. MpokonbeBCK);

. ra3ootAaavM yroabHbiX NnNAactToB
B.U. 3BeruHueB, A.T.H., TA@QBHbIX .
HayuHbIii COTPYAHUK UIHCTUTYTa npu npeABapuUTeAbHOU Aerasauuu
TeopeTUYeCcKon U NPUKAAAHON
mexaHuku CO PAH (r. HoBocubupck)
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Ha coBpemeHHOM 3Tane pasBUTUS CMOCOOOB KanTaxa
MeTaHa KAUYEBOW NpobAaeMon ABAAETCA OTCYTCTBUE b dek-
TUBHbIX CNOCOBOB MHTEHCUPUKALMM Fa300TAQUYM YTOAbHbIX
NAaCTOB NPU NPeABapPUTEALHON Aerasaumnu. B cBA3K ¢ HU3KOM
ra3onpoHULAEMOCTbIO, HAAMUMEM COPOLIMOHHBIX CBOWCTB
W BbICOKOM CTEMEHbID U3MEHUYMBOCTM MPUPOAHOW CUCTEMBI
«NAacT-MeTaH-BAara» Kak no nAoLlaAu naacta, Tak v no crTpa-
TUrpaduyeckon raybrvHe ero 3aneraHus MHTEHCUOUKaUMS
M3BAEUYEHWUA METaHa M3 YIAEHOCHbIX TOALL LeAnecoobpasHa
Ha OCHOBE€ HamnpaBA€HHOIo USMEHEHUA ra30AMHaAMUUYECKNX
CBOMCTB W ra30BOro COCTOSIHUA MaccuBa. pu 3TOM KAkoue-
BYIO POAb UTPaET AMHAMUUYECKOE BO3AEMCTBIUE Ha YTAEMOPOA-
HbIi MacCUB C LEAbID Pa3BUTUA €ro TPELWMHOBATOCTU, UTO
crnoco6CcTBYeT BbIXOAY M3 YTOAbHOIO BELLECTBA CBA3AHHOIO
MeTaHa. BOAbLIMHCTBO M3 CyLLECTBYHOLWMX cnocoboB (ru-
ApaBAMYECKME, MEXaHWYeCcKUe, GUINKO-XUMUUYECKME U TaK
AAAEE) He HaWAW LIMPOKOTro MPaKTUUYECKOro MPUMEHEHMA
13-3a HE3HAUUTEABHON IPPEKTUBHOCTU, AAMTEABHOCTU NPO-
BEAEHUSI AerasauMoOHHbIX PaboT, MX CAOXHOCTM, BbICOKOM
TPYAOEMKOCTU 1 CTOUMOCTH.

OAHMM M3 MNEePCNEKTUBHbIX CNOCOB0B MOBLIWEHWUA Tpe-
LIMHOBATOCTU YrAEMOPOAHOr0 MaccMBa NPU CKBaXMHHOMW Ae-
rasauuu, ¢ LIeAbO pa3pbiBa COPOLMOHHbIX CBA3EN YrOAbHOIO
BeLLEeCTBa M NOBbIWEHUA AeBWTa CKBaXUHbI ABASETCA HOBbIV
METOA MMMYAbCUBHOIO TMAPOAMHAMMUUYECKOTO BO3AEWMCTBUS.
CyuwHocTb cnocoba 3akAUaeTcsi B TOM, UTO B AOOBLIYHON UAU
COCEAHEW CKBaXXMHe, 3amnOAHEHHOWM >XMAKOCTbIO, CO3AaeTcs
MMNYAbC AGBAEHUS (TMAPOYAA@pPa) C 3aAaHHbIMUW NapameTpamMmu
YacTOTbl BO3AEMCTBUA U AABAEHUS.

An peannsaumun crnocoba paspabotaHa, M3roToBAEHa W
MCMbITaHa OMbITHO-MPOMbILUAEHHAs YCTAHOBKA AAS UMMYAbC-
HOro nNHEeBMOrMAPaBANUYECKOTO BO3Ael7ICTBVIF|. NCTOUYHMKOM
UMMNYAbCa AABAEHUS CAYXMT CEPUMHO BblNyCKaeMbli MHEBMO-
reHepatop MI-25/8. Mepepaya NHEBMOUMMYAbCA OT MHEBMO-
reHepaTtopa Ha BOAY MPOM3BOAMTCA Yepe3 CUCTeMY MHEBMO—
N TMAPOLMAMHAPOB.

NabopaTopHbLIMU UCNbITAHUAMW yCTaHOBKK (puc.l) ycTta-
HOBAEHO, YTO MPU MCXOAHOM A@BAEHMM BO3Ayxa 8-9 aTMm B
paboueit 30HE CKBaXWHbl AOCTMFaeTcsi MMMYAbC AABAEHUS
B 12-20 MMa, KOTOpbIA 3HAYUTEABHO MPEBLIWAET NPEAEAbI
NPOYHOCTU Ha PaCTAXEHNE NOPOA YrOAbHbIX MeCTOpO)KAeHVIVI.
370 AOKa3biBaeT BO3MOXHOCTb A@HHOM TexHOAOrMu obecne-
UNTb TMAPOAMHAMMUYECKOE BO3AEMCTBME Ha YrAEMOPOAHbIN
MaccuB, 4YTO MO3BOAMT MOBbLICUTb TPELUMHOBATOCTb B 30HE
BO3AENCTBUSA.

MNMocnae nabopaTopHbIX UCMIbITAHWI BbIAM NPOBEAEHbI UCTbI-
TAHWS Ha HaTypHbIX MOAEAAX (pUC. 2). B kauecTBe HaTypHOM
MOAEAM MaccCuBa TOPHbIX MOPOA MCMOAb30BAACS OETOHHbIN
6A0K (pasmepbl 0,6*0,6*1,5 M) C NMPOYHOCTbID Ha cxaTue
okono 30 MlMa. UcnbiTaHUA NOKa3aAM, YTo YXXe NOCAE NEPBOrO
MMNyAbCa MPOUCXOAUT 0bpa3oBaHue TpelmH. MocaeaytoLLee
MMNYAbCHOE BO3AENCTBME MPUBOAWT KakK K pPacLUMPEeHuto
TPELWMH, TaK U K YBEAMUYEHUIO UX KOAMUYecTBa. B otaMume ot
MeTOA@ CTaTMUYECKOro rMAPOpaspbiBa M FMAPOPACYAEHEHUS
obpa3oBaHe BOAOMPOBOAALLMX TPELWWH He HapyllaeT pabo-
TOCNOCOBHOCTL CUCTEMBI.

Takum 06pa3om, YyCTaHOBAEHO, YTO MCMOAb30BaHWE WM-
NMYyAbCHOTO  TMAPOAMHAMWUYECKOTO BO3AEMCTBUSA  MO3BOAUT
MOBbLICUTb KOAAEKTOPHYHO CMOCOBHOCTb MAACTa 3a CUET YBEAW-
YeHUs TPEeLLMHOBATOCTM MaccuBa NoA BO3AEMCTBMEM TMAPO-
YAAPHbIX Harpy3ok. MpeararaemMbliit cnocob MHTEHCUOUKALIMM
ra3o0TAAYM YTOAbHbIX MAACTOB AErKO BMUCLIBAETCS B TEXHOAO-
M0 KanTta)Xa MeTaHa npu I'IpeABapVITeI\bHOVI Aerasauunu.

06w BUA YCTAaHOBKH

B iy . R

Pa3BuTHe TPELUUH NOCAE OAHOIO UMMYAbCA

MoAHoe pa3pyweHue 6n0Ka

PUCYHOK 2. Pe3yAbTaTbl HaTyPHbIX UCMbITAHUH TEXHOAOTMU
WUMMYAbCHOIO MHEBMOIMMAPOAMHAMMUYECKOIO BO3AEHCTBUS
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