OCHOBAH B 1925104y ISSN 0041-5790

EXXEMECAYHDbBbIN  HAYYHO-TEXHUYECKUI
1 NPON3BOACTBEHHO-3KOHOMUYECKU MKV PH A

YI0Jlb

MWHUCTEPCTBA SHEPFETUKM
POCCUICKOW OEAEPALIUM

WWW.UGOLINFO.RU

4-2023

QOYTEPOBKA PTS
LA AYMIKAPOB

Mopapo6Hee Ha cTp. 14



: EV-”-V LLEE .
HOXKHOW AKYTUM!

PEKNAMA



InaeHeili pedakmop
MOYANIbHUKOB C.B.
KaHo. 3KoH. Hayk,

3amecmumesie MUHUCMPA 3Hep2emuKuU

Poccutickoti ®edepayuu

PEJAKLNOHHASA KOJIIETUA

APTEMbEB B.5.,
00KMOp MexH. Hayk

FTAJIKUH B.A.,
00KMOp mexH. Hayk, npogpeccop

3ALEHBAPT B.E.,
00KMOp mexH. Hayk, npogpeccop

3AXAPOB B.H., un1.-kopp. PAH,
00KMOop mexH. HayK, npogheccop

KOBAJIbYYK A.b.,

00KMOp meXxH. Hayk, npogheccop
KOJNIMKOB K.C.,

00KMOp MexH. HayK
JINTBUHEHKO B.C.,

00KMOp mexH. HayK, npogheccop
MOXHAYYK W.W., kaHO. 3KoH. Hayk
METPOB U.B.,

00KMOp 3KOH. Hayk, npogeccop
nonos B.H.,

00KMOp 3KOH. HayK, npogpeccop
MOTAMOB B..,

00KMOp mexH. Hayk, npogpeccop

POXKOB A.A.,
00KMOPp 3KOH. HayK, npogheccop

PbIBAK J1.B.,

00KMOp 3KOH. HayK, npogheccop
CKPbI1b A.WN., 20pHbit uHXeHep
CYCJ10B B.W., un.-kopp. PAH,
00KMOp 3KOH. HayK, npogeccop

LAZIOB B.M.,
00KMOop mexH. Hayk, npogeccop

AIKOBJIEB A1.B.,
00KMOp mexH. Hayk, npogheccop

MHocmpaHHble YJ1eHol peBKonnezuu

pog. Montep AMEJIb,

00KMOop mexH. Hayk, [epmarus
pog. Kapcren APEBEHLUTEAT,
00KMOop mexH. Hayk, lepmaHus
lMpog. F03ed AYBUHDbCKN,

00KMOp mexH. HayK, 4i.-kopp. lonbckol

akademuu Hayk, lMonewa

Cepreit HAKULLNYEB,

komn. auyo FIMMM,

KaHO. 3KOH. HayK, Benukobpumanus,
Poccus, cmpaxel CHI

Mpog. NMo6en TOTEB,

0okmop Hayk, bonzapus

© «YrOJib», 2023

ISSN 0041-5790 (Print) « ISSN 2412-8333 (Online)

EXXEMECAYHDbIN HAYYHO-TEXHUYECKUN
N MPOM3BOLACTBEHHO-2KOHOMUYECKUN MXKYPHAI

OcHoeaH 8 okmsbpe 1925 200a

YYPEAUTENN
MWHWUCTEPCTBO SHEPTETUKN
POCCUCKOWN OEOEPALIN

PEAAKLIUA XKYPHAJIA «YTOJb»
AlPEJIb

4‘2023 /1166/

UHOOPMALIMA N AHATTUTUKA

AHanu3s cutyaumuu, CnoXmuBLLEIACA € OTFPY3KON YrnA Ha 3KcnopT u3 UpKyTckoii obnactu 4
Yronb — He npoTBOBEC KNUMATY 1 3KONOTUN 4
000 «YK «KONIMAP» — 20 net TpyAa 1 BOCTUKEHMIA 5
bionneteHb onepaTuBHoIi MHGOPMALIMK 0 CUTYaLUK B yrofbHOM 6uHece «Yronb-Kypbep» 8
Metpenko W.E.

OcHoBHble TpeHAbl 2022 1. B YCNOBUAX aHTUPOCCUINCKMX CAHKLMIA 10
XpoHuka. Cobbitua. Gakrbl. HoBoctn 12
Jloxos [1.C.

YHUKanbHasA 3aLuTa oT HaIMNaHuA 14

OPTAHU3ALIUA NPOU3BOACTBA
Kunun A.b., AseB B.A., Koctapes A.C., fankuH B.A., Makapos A.M.
Pa3BuTme pernoHanbHoro yrnefo6biBaoLLero npou3BoACTBEHHOr0 06beAnHeHNsA
Ha 0CHOBe c6anaucuposauuoro NOBbILLEHNA YPOBHA NONIE3HOCTY €ro akTUBOB 15

MOA3EMHBIE PABOTbI

Knuwwuw B.W., Onpyk .10., Toronun B.A., CBazes CU.
CoxpaHeHue LiennKa 1 NoAroToBUTENILHOTO LUTPeKa 3a CYeT pa3ynpouHeHNs KpoBau
BbllLieNeXalLeil NaBbl HanpaBAeHHbIM rMApopPaspbIBOM 23

3aatauxos [1.0., Tpanawn W.N., Mosonotun A.C., Muuypun LU

OnbIT MCMONb30BAHNA aKYCTUYECKMX UCCNe0BAHWII ANA KOHTPONA

HanpAXeHHo-AedOPMUPOBAHHOTO COCTOAHUA MACCUBA FOPHbIX NOPOA 31
Cemenuos B.B., foronuH B.A., Epmakosa I1.A., Ucauetko A.A.

Bnuanue ckopocTi noaBUraHMA 0YMCTHORO 32604 Npu 0TPabOTKe BbIEMOYHOFO yyacTKa 48-8

¢unuana waxrbl «EpynakoBckaa-Vill» AQ «OYK H0xky36accyronb» Ha U3MeHeHue COCTOAHUA

NPUKOHTYPHOIO reomaccuBa, BNUAKOLLEr0 Ha pa3BuTue aBapVIVIHbIX (MTyaLI,MVI 37
FTOPHBIE MALIUHDI

Nly6unkut .M., Mawkos [.A.

MMI'IOpTOHe3aBVI(I/IMO(Tb npou3BoACTBa 6ecnunoTHbIX KapbepHbIX CaM0CBaNoB 42

PECYPCbI

loctes [1.B., Kprokosa A.A., U3maiinos A.M., A6apaxvmos B.3.
JKonoro-3KOHOMUYeCKas 1 NPaKTUYecKas LenecoobpasHoCTb MCNoNb30BaHUe 30/10LLakKa

B NPOK3BOACTBE CTEHOBOr0 MaTepiana Ha 0CHOBE MOHTMOPWNOHUTOBON MMHbI — 49
3AKOH U NPABO

MoHamopeHKo B.E., OpaHk PT.

Oco6eHHOCTV KOMNNaeHca B chepe HePONoNb30BaHMA 54

Hosukosa 0.A., MunkuHa E.B., UBaroBa H.B., CnenyxwH 10.A.
0 nopsApKe 1 ycnoBUAX NPUCBOEHMUA MOYETHOr0 3BaHNA «3acnyeHHbIi waxtep Poccuiickonn Oepepauumn» — 57

TEOTEXHONOTUA
Konroxos [1.C.
lporHo3 TexHonoruyeckux aedopmavyit npu CTpouTeNbCTBE 3AaHNI
1 COOpYXeHNil Ha noApabaTbiBaeMblX TEPPUTOPUAX 61

Mopuunes E.A., Cappoosa 0.C., Octanosa H.A., Esceesa W.H., Munbuyk E.B.
AnanTuBHbI acNeKT peanu3aLuy TEXHONOMUK LeNeBaHUA NPU peKyNbTUBaLMK
aBTOMOOMNbHbIX 0TBaN0B B Pecnybnuke Xakacua 65




000 «PEAAKLINA XYPHAJA «YTOJib»
119049, r. Mocksa,

JleHnHcKMiA npocnekT, A. 2A, opuc 819
Ten.: +7 (499) 237-22-23

E-mail: ugol1925@mail.ru

E-mail: ugol@ugolinfo.ru

leHepanbHbIli dupekmop
Onbra NIMHUHA
HayuHeiti pedakmop
Wpuna KOJIOBOBA
MeHeoxep

WpuHa TAPA3AHOBA
Bedywutii cneyuanucm
BanentuHa BOJIKOBA
TexHuyYeckuli pedakmop
Hartanbsa BPAHAE/INC

*KYPHAJ1 3APETICTPUPOBAH
QepnepanbHov cy»k60i1 No Haa3opy

B Cepe CBA3 11 MaCCOBbIX KOMMYHUKALMIA.
CBWAETENbCTBO O perucTpaLm

CpeACcTBa MaccoBoii HdOPMaL N

M Ne ©C77-34734 ot 25.12.2008

*KYPHAJ BKJTHOYEH

B MepeyueHb BAK MuHobpasosaHua 1 Haykiu PO
(B MexxayHapopaHble pedepaTrBHble 6a3bl
JaHHBIX 11 CUCTEMbI LIMTUPOBAHNA) —

MO TEXHUYECKUM U SKOHOMUYECKUM HayKam

[lsyxnemHuti umnakm-cpakmop PYHL| - 1,151
(6e3 camoyumupoearus - 0,79)
MamunemHud umnakm-gpakmop PUHL| - 0,71
(6e3 camoyumuposarus - 0,501)

KYPHAN MPEACTABNEH
B VIHTepHeTe Ha B36-caiiTe

www.ugolinfo.ru
www.ugol.info

11 Ha OTPACNeBOM nopTane
«POCCUNCKIIA YTOJb»

www.rosugol.ru

HAZ HOMEPOM PABOTAJIN:

Hayurbiti pedakmop U.M. KOJIObOBA
Koppexmop B.B. JIACTOB

KomnetomepHas sepcmka H.U. BPAHLEIINC

ModnucaHo 8 ne4ams 06.04.2023.

®opmam 60x90 1/8.

bymaza menosaHHas. lleyame oghcemras.
Yen. ney. 1. 12,0 + 06510xKa.

Tupax 3300 3k3. Tupax 371. sepcuu 1600 3k3.
O6wuti mupax 4900 3K3.

Omne4yamano:

000 «POJIUKC MPUHT>»

117105, 2. Mockea, np-0 HazopHbl, 0.7, cmp.5
Ten.: (495) 661-46-22;

www.roliksprint.ru

3aka3 N 125474

»KypHan B App Store 1 Google Play

h L h i .
o 3arpysute B E 3ATPY3UTE HA
@& App Store | = Google play
———,-——-——-J

© XKYPHAJ «YTOJ1b», 2023

Mpocekos A.10., Tamowuyk W.B., fopenkuna A.K., Muxaiinosa E.C., lony6esa H.C., UBaHoBa J1.A.
(paBHUTENbHAA OLeHKa COiepKaHUA 3arpASHAIOLLNX Npumecei
B KapbepHbIX CTOYHbIX BOAAX YroNbHbIX npeanpuathii Kysbacca 69

fAikyuenm CI., Oepaw A.B., Ynxb Kyok Buhb
OueHKa BO3MOXKHOCTeN eCTeCTBEHHOI PeKYNbTUBALIMN 3eMenb,
3arpA3HEeHHbIX NOTEHLMANbHO TOKCMYHBIMU dNIEMEHTaMV yINeBoAopoaHorocblpbA — 73

Lllep6akoBa J1.H., EBnokumoBa E.K., Oeaynosa E.A.
Bo3M0KHOCTU «He3eneHoii» Aiekap6oHU3aLUN B IHepreTUYecKUX 0Tpaciax 79

Mareposa E.C., Ucaesa H.A., Capuynamn J.I., Opnos 11.10., Taii3atynaun PP, Hecteposa 0.A.
Ananu3 GpyHKUMOHMPOBaHWA CeKTOPa ropHOA06bIBalOLLEIi NPOMbILLNEHHOCTH
B yCnoBuAX Lmdposu3sauum Ha npumepe AK «Anpoca» 84

3A PYBEXOM

Ilectak B.A., Libinnakosa A.Jl.

0co6eHHOCTV KpUMUHanu3auum aeaHuii B cpepe sHepreTukn B CLLA 89
3eHbkoB 11.B., Yuub e XyHr, lloruxosa E.B., Bokun B.H., Kuptowwuna E.B., CkopHakosa C.H.,

Marnuneu H0.A., Paesuy K.B., NNatbiHues A.A., Masnosa M.1., Nynes A.C.

NccnepoBaHme TexHONOrMYeCKoro noTeHLMana kapbepos no Aobbiye yrna B wrate KBUHCIEHA

Cucnonb3oBaHnem pecypcoB AUCTaHLUOHHOTO 30HAUPOBAHNA 3emnumskocmoca — 93
Cnucok peknam

JAPPGrowp .. 1mo6n.  HNO«Ansamwp» 4-Ao6n.

000 K«Konmap» _ _ _  2Ao6m.  HOM3agoaMAy 36

_Boicraka Yronb Poccun u Maiikur» - 3-ao6m.

MKypHan «Yronb» npeacrasneH B eLIBRARY.RU
Bxoodum & Poccutickuli uHOeKc Hay4yHoz2o yumuposarus (PUHL]).
Asyxnemuut umnakm-gpakmop PUHL - 1,15 (6e3 camoyumupogaHus - 0,79).

KypHan «Yronb» nupgekcnpyertcsa
8 Mex0yHapooHoU pehepamugHol 6aze OaHHbIX U cuCmem Yumupo8aHusa
SCOPUS (pelimuHz xypHana Q2)

KypHan «Yronb» asnaerca naptHepom CROSSREF
Pedakyus xypHana «Y2one» agnsemcsa dyneHom MexoyHapooHoU accoyuayuu
no cgazam uzdameneli / Publishers International Linking Association, Inc. (PILA).
Bcem Hay4HbIM cmameam xypHana npuceausatomcs Digital Object Identifier (DOI).

KypHan «Yronb» aBnserca naptHepom EBSCO
Pedakyus xypHana «Yzosne» umeem coendweHue ¢ komnarueli EBSCO Publishing, Inc. (CLUA).
Bce nybnukayuu xypHana «Y2one» ¢ 2016 2. 8xo0am 8 6a3y daHHeix komnaHuu EBSCO
Publishing (www.ebsco.com), npedocmasnsatoweli caoro 6a3y 0aHHbIX 0/19 aKkademudecKux
6ubnuomek no scemy mupy. EBSCO umeem napmHepckue omHoweHus ¢ bubiuomexkamu Ha
npomsxeHuu yxe 6osee 70 1em, obecnequsas CooepxaHue uccedosaHuli Kayecmad, MOUHble
MexHOo/I02UU NOUCKA U UHMYyumugHsle n1iamgopmsl 00CMAsKU.

KypHan «Yronb» npeacraBneH B «kKnbepJleHuHke»
SnekmpoHHas Hay4Haa bubnuomeka «Kubep/leHuHka» (CYBERLENINKA) xodum 8 mon-10
MUPO8bIX 3/IeKMPOHHbIX XPAHUNUW, HAYy4YHbIX ny6aukayul u nocmpoeHa Ha hapaduzme
omkpsimot Hayku (Open Science), ocHogHoU 3adaqeli KomopoU Agagemcsa nonyaapusayus
HAyKu u Hay4yHol deamesibHOCMU. Mo mpembs 8 Mupe 31eKmpoHHaa bubauomeka no
cmeneHu suoumocmu mamepuasnos 8 Google Scholar.

XKypHan «Yronb» npegcraBneH B CNKI Scholar

Mnameopma CNKI Scholar (http://scholar.cnki.net) - gedywuli kumadckuti azpeeamop
u nocmaswuk akademuyeckol uHgpopmayuu. CNKI umeem Haubosnswee Koau4ecmeo
none3zosamersneli HA pbiHKe AKA0eMuYecKUx U npogheccuoHanbHbIx yciye Kumas us 6onee yem
20 meic. yupexoeHul, yHugepcumemos, uccs1e008amersibCKUX UHCMUMYMOo8, npasumesscms,
Kopnopayud, npedocmassiss uUm nosHomekcmossle 6a3el 0aHHbix CNKI oHnaliH. C 2008 ea.
kumalickuli azpeeamop npouHoekcuposan 6osee 60 meoic. XypHasnos u 400 meic.
371eKMPOHHbIX KHU2, Mpy0o8 6os1ee 500 Mex0yHAapOOHbIX U30amesbcms, 0bujecms, 8K/1I04AA
SpringerNature, Elsevier, Taylor & Francis, Wiley, IOP, ASCE, AMS u op.

MopgnuncHble NHAEKCbI:
- iumepHem-kamanoe «[pecca Poccuu» — 87717; T7728; 387717
—Kamanoe «Ypan-lpecc» — 71000; 87776; 007097; 009901



UGOL'/ RUSSIAN COAL JOURNAL
UGOL’' JOURNAL EDITORIAL BOARD

Chief Editor

MOCHALNIKOV S.V.

Ph.D. (Economic),

Deputy Minister of Energy

of the Russian Federation,

Moscow, 107996, Russian Federation

Members of the editorial council:
ARTEMIEV V.B., Dr. (Engineering),
Moscow, 115054, Russian Federation
GALKIN V.A., Dr. (Engineering), Prof.,
Chelyabinsk, 454048, Russian Federation
ZAIDENVARG V.E., Dr. (Engineering), Prof.,
Moscow, 119019, Russian Federation
ZAKHAROV V.N., Dr. (Engineering), Prof.,
Corresp. Member of the RAS,

Moscow, 111020, Russian Federation
KOVALCHUK A.B., Dr. (Engineering), Prof.,
Moscow, 119019, Russian Federation
KOLIKOV K.S., Dr. (Engineering),

Moscow, 119019, Russian Federation
LITVINENKO V.S., Dr. (Engineering), Prof.,
Saint Petersburg, 199106, Russian Federation
MOKHNACHUK L.I., Ph.D. (Economic),
Moscow, 109004, Russian Federation
PETROV L.V., Dr. (Economic), Prof.,
Moscow, 119071, Russian Federation
POPOV V.N., Dr. (Economic), Prof.,
Moscow, 119071, Russian Federation
POTAPOV V.P, Dr. (Engineering), Prof.,
Kemerovo, 650025, Russian Federation
ROZHKOV A.A., Dr. (Economic), Prof.,
Moscow, 119071, Russian Federation
RYBAK L.V., Dr. (Economic), Prof.,
Moscow, 119034, Russian Federation
SKRYL' A.l., Mining Engineer,

Moscow, 119049, Russian Federation
SUSLOV V.I., Dr. (Economic), Prof.,
Corresp. Member of the RAS,

Novosibirsk, 630090, Russian Federation
SHCHADOV V.M., Dr. (Engineering), Prof.,
Moscow, 119034, Russian Federation
YAKOVLEV D.V., Dr. (Engineering), Prof.,
Saint Petersburg, 199106, Russian Federation

Foreign members of the editorial council:
Prof. Guenther APEL, Dr.-Ing.,

Essen, 45307, Germany

Prof. Carsten DREBENSTEDT, Dr. (Engineering),
Freiberg, 09596, Germany

Prof. Jozef DUBINSKI, Dr. (Engineering),
Corresp. Member PAS, Katowice, 40-166, Poland
Sergey NIKISHICHEYV, FIMMM, Ph.D. (Economic),
Moscow, 125047, Russian Federation

Prof. Luben TOTEV, Dr., Sofia, 1700, Bulgaria

Ugol’ Journal Edition LLC
Leninsky Prospekt, 2A, office 819
Moscow, 119049, Russian Federation
Tel.: +7 (499) 237-2223

E-mail: ugol1925@mail.ru
www.ugolinfo.ru

© Ugol’ - Russian Coal Journal, 2023

ISSN 0041-5790 (Print) « ISSN 2412-8333 (Online)

MONTHLY JOURNAL, THAT DEALS WITH SCIENTIFIC,
TECHNICAL, INDUSTRIAL AND ECONOMIC TOPICS

Established in October 1925

FOUNDERS
MINISTRY OF ENERGY
THE RUSSIAN FEDERATION,

UGOL' JOURNAL EDITION LLC
APRIL

42023

| RUSSIAN
GOL COAL
JOURNAL

INFORMATION & ANALYTICS
Analysis of the situation with coal export

shipments from the Irkutsk Region 4
Coal is not an antagonism to climate
and environment 4
KOLMAR LLC - 20 years of hard work
and achievements 5

Bulletin of operational information

about the situation in the coal business 8
Petrenko I.E.

Main trends in 2022 in conditions

of the anti-Russiansanctions 10
The chronicle. Events. The facts. News 12
COAL PREPARATION

Lokhov D.S.

Unique anti sticking protection 14
PRODUCTION SETUP

Kilin A.B., AzevV.A., Kostarev., A.S., Galkin V.A., Makarov A.M.
Development of regional coal mining production
association based on sustainable increase

in the utility level of itsassets 15
UNDERGROUND MINING

Klishin V.., Opruk G.Yu., Gogolin V.A., Svyazev S.I.
Preservation of the pillar and the gate road

by weakening the roof of the overlying

longwall face with directional hydraulic

fracturing 23
Zayatdinov D.F, Trandin |.P, Pozolotin A.S., Michurin D.I.
Experience in using acoustic studies to control

the stress-strain state ofarockmass — 31

Sementsov V.V., Gogolin V.A., Ermakova |.A., Isachenko A.A.
Influence of the rate of movement

of the treatment face during the development

of the excavation site at 48-8

of the Yerunakovskaya—VIIl mine branch

of Yuzhkuzbassugol JSC on the change

in the state of the near-contour geomass

affecting the development

of emergency situations — 37
MINING EQUIPMENT

Dubinkin D.M., Pashkov D.A.

Import-independent production

of unmanned dumptrucks — 42
MINERALS RESOURCES

Gostev D.V., Kryukova A.A., Izmailov A.M., Abdrakhimov V.Z.
Ecological, economic and practical feasibility

of using ash slag in the production of wall

material based on montmorillonite clay 49

CONTENT

LEGISLATION AND RIGHTS

Ponamorenko V.E., Frank R.T.

Specific features of compliance

in subsoil use 54
Novikova Yu.A., Milkina E.V., Ivanova N.V., Slepukhin Y.A.

On the procedure and conditions

for awarding the honorary title "Honored

miner of the Russian Federation — 57
GEOTECHNOLOGY

Konyukhov D.S.

Forecast of technological deformations

of the earth's surface during the construction

of surface complexesof mines 61
ECOLOGY

Morshnev E.A., Safronova 0.5.,

Ostapova N.A., Evseeva I.N., Pilchuk E.V.

Adaptive aspect of the implementation

of the slotting technology in the reclamation

of vehicle dumps in the Republic of Khakassia — 65
Prosekov A.Yu., Timoshchuk I.V., Gorekina A.K.,

Mikhaylova E.S., Golubeva N.S., Ivanova L.A.

Comparative assessment of the content

of pollutants in quarry wastewater

of Kuzbass coal enterprises — 69
Yakutseni S.P, Fedash A.V., Chin Quoc Vinh.

Assessment of the possibility of natural
reclamation of lands contaminated

with potentially toxic elements

of hydrocarbonraw materials 73

ECONOMIC OF MINING

Shcherbakova L.N., Evdokimova E.K., Fedulova E.A.
Possibilities for "non-green"
decarbonisation in the energy sectors
DIGITALIZATION

Materova E.S., Isaeva N.A., Safiullin LI, Orlov |.Yu.,
Gaizatullin R.R., Nesterova 0.A.

Performance analysis of the mining sector

in the context of digitalization
asexemplifiedbyALROSA — 84
ABROAD

Shestak V.A., Tsyplakova A.D.

Features of criminalization
intheU.S.energysector— 89
Zenkov L.V., Trinh Le Hung, Loginova E.V., Vokin V.N.,

Kiryushina E.V., Skornyakova S.N., Maglinets Yu.A.,
Raevich K.V., Latyntsev A.A., Pavlova PL., Lunev A.S.

Studies of technological potential
of open-pit coal mines in Queensland
using Earth's remote sensingdata 93

79




B vHOOPMALIMA U AHATIMTUKA

AHanus cutTyayum, CAOXKMNBLUENCA C OTIPYy3KOM yras
Ha 3KcnopT n3s pKkyTckom obnactn

17 mapma 2023 2. 8 Mockee cocmos/10cb coseuwjaHue noo
pyKosoOocmeom 3amecmume’is MUHUCMPA SHep2emuKu
Poccutickoli Pedepayuu Cepzesa MouanbHukosa. Yuactme
B paboueli BcTpeye Ha deflepalibHOM YPOBHE NMPUHSAN: Ty-
6epHatop UpkyTtckon obnactu Uropb Kob3eBs, nepsbiit 3a-
MeCTWTeNb HavyanbHKKa LleHTpa ¢upmeHHOro TpaHcnopTHO-
ro o6cnyxueanusa — dunuana OAO «PK» AnekcaHap XaTtba-
HOB, rMaBbl AAMNHMCTPALMIA MOHOropoaos VpKyTckon obna-
CTW, NPeAcTaBUTENN YrofibHbIX KOMMaHWiA pernoHa. Ctopo-
Hbl 06CYANIN BONPOCHI Pa3BUTUA YrONIbHOW OTPAC/U B peru-
OHe, B YaCTHOCTW CUTYaLMIO C BbIBO3OM YrOfibHOWM NpoayK-

unn n3 MpkyTckon obnacTv B BOCTOYHOM, 3aMafHOM U 10X-
HOM HanpaBfieHUSAX.

«Ha ce200HAWHUL OeHb cywecmaytom onpedesieHHbie J10-
2ucmuy4eckue 02paHu4eHus Ha 0mMepy3Ky y20/1bHOU NPOOYK-
yuu. Co scemu 3auHmMepeco8aHHbIMU CMOPOHAMU, 8 HACM-
Hocmu ¢ konnezamu u3 PXK/], npopabamesigaem 803mMoxHbie
8apuaHmMbl pelieHUA 803HUKWel cumyayuu, — ckasan 3ame-
CTUTENb MUHKCTPaA 3HepreTukn Poccuinckon Mepepaunn
Ceprein MoyanbHUKOB.

B Poccnn onpegeneHbl permoHbl, umeloLwue npuopuTeT no
BbIBO3Y YIJIAl HA SKCMOPT Ha BOCTOK. MpKyTcKkaa obnacTtb B Ux
UYMCJIO MOKa He BXOOMUT.

«Heobxo0umo npuHUMame OelicmeeHHble Mepbl 0J15 COXPa-
HeHuA yenedobsbigaroweli ompacnu Ypkymckol obnacmu.
[na obecneyeHus pummu4YHOCMU NPOU3BOOCMBA, CHUXEHUS
puckos npocmos npocum Pocculickue xene3Hbie 0opoau co-
2/1aC08aMb NJIAH 8b1803d Y2J149 8 BOCMOYHOM HANPABIEHUU HA
smopoUl-mpemuti KBApMassi 3mMo20 200d U y8eauyumse UMU-
mel. Pe2uoH 20mos ygesudume 006bi4y U 861803UMbIL 06BEM
yena u3 Mipkymckol obnacmuy, — ckasan rybepHatop VpkyT-
ckon obnactn Mropb Kob3es.

Ha coBelaHnm NpMHATO pelieHne o Tom, uTo lNpasuTtenb-
cTBO VIpKyTCKOI 06M1acTv NoAroTOBWT AOKNAZ O CMTyaluu
N C NPeAsIoKEHNAMN MO ee peLLeHNIo NepBOMY 3aMecTuTe-
nio Npepcepatens MpaBuTtenbctBa Poccninckon Gepepauun
Angpeto benoycosy.

Yronb - He npoTnBoBecC KammMmaTty n aKkojaornnm

3 mapma 2023 2. Ha KpacHoapckom
3KOHOMUYecKom ¢hopyme o nepcnekmu-
eax yz2o0/ibHOlU ompacnu u ee 3HA4YUMO-
cmu 0na Cubupckozo peauoHa paccka-
3an oupekmop denapmameHma y20/1b-
HoU npomblweHHocmu MuH3Hep2o PQ
Memp Bo6bines.

«Cy4emom mozo 06vema 006sI4U, KOMo-
poili Mbl 006bI8aem, 3anacos yess 8 Poccuu
xeamum He meHee yem Ha 370 nem. Eciau
2osopums o Cubupu, mo y2o0/16Has npo-
MbllWIeHHOCMb 06/1a0aem cmpamezuyeckum 3HavyeHuem 018
paszsumus 3mozo pe2uoHd», — OTMeTUN ANpeKTop Aenap-
TaMeHTa Ha cTpaTernyeckon ceccum «<HedTb 1 ras, yronb».

MeTp BobbineB noaUYepPKHY, YTO HaPAAY C «3eIeHOMN» Mo-
BecTkon B Poccnm n B Mnpe BCe Yalle BCTaeT BONPOC O A0-
CTUKeHUN BanaHca obecneyeHUs SHePro-3KONOrMYecKkonm
6e30MacHOCTU 1 JOCTYMHOCTU SHEPIUV AN BCEX C/TIOEB Hace-
neHus. Mo ero coBam, COXpaHeHVe JOMUHUPYIOLLErO NOJIo-
XKeHwA yrns B TOMNJIMBHO-3HepreTnyeckom 6anaHce Cubnpn 8
[ONrOCPOYHON NepCrneKkTUBe BO3MOXXHO 0becneynTb nyTem
nosbilweHns 3 HEKTVBHOCTY €ro UCMONb30BaHNA Npu 6es-
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YC/TOBHOM AOCTUXEHUW DKONOTUYECKMX
roka3saresiell B ropofax — yyacTHuKax de-
AepanbHOro npoekTta «4ncToi BO3gyx».

MeTp bobbineB TakxKe NPUHAN ydyacTre
B JKCNepTHOW AncKyccumn «Toukm pocTa
Cnbupu. MepcneKkTnsbl yrnybneHna ne-
pepaboTKun yrneBojopOLOB B PErVOHEY.
OH nogyepKHyn, 4To Yronb He ABNAETCA
NPOTMBOBECOM K/IMMaTY 1 3KONIOTA 1 3TO
MHeHUe oWmnbOoYHOoe.

«B Poccuu cetivac u sHepeocmpame-
2UA, U Npo2pamMma paseumus y20/16Hol NpOMbIWIeHHOCMU
aKkmyaausupylomca u CUHXpOHU3UPYIoOmMca co cmpamezuel
COYUAIbHO-3KOHOMUYECKO020 pa3eumus ¢ HU3KUM 8b16pOCOM
NApHUKOBbIX 2a308», — paccKa3san Metp bobbines.

Mo ero cnoBam, HEO6XOAMMO AOCTMYbL TAKOFO pe3ysbTaTa,
4TO6bI Yronb 1 NPOAYKTbI FMy6oKoN nepepaboTKn yrna co-
OTBETCTBOBANN SKONIOMMYECKNM U KIIMMAaTUYECKUM Liensam U
MMeNN KOHKYPEHTOCMOCOOHOCTb C APYrMMK YrieBoLopoaa-
MM NO BCeW LienoyKe NPon3BOoACTBa.

Mpecc-cnyx6a MuHsHepeo PO
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20 neT TpyAa 1 AOCTINKEHUN

MepBble coobLeHus o Hanuuun yrnsa B Cubrpwn 1 Ha lanbHem BocToke nosiBUANCH
eute B KoHLe XVIII Beka. [Mo3Ke HayuHble 3KcneanLmMm cooblanu, yto B AKyTuu 3are-
raeTt camoe 60JbLIOE KOMIMYECTBO YEPHOIO MCKOMAEMOrO MO CPABHEHMIO C APYTMMUA
pernoHamn JanbHero BocToka. lNepBble yronbHble nnactbl YynbmMakaHCKOro MecTo-
poxaeHus 6o obHapyxeHbl B 1930 rofly, a oTKpbITHe [leHNCOBCKOIO MECTOPOXe-
HuA pgatupyetca 1949 rogom. B Hauane 1970-x rogoB HauMHaeTCA yCUeHHas noaro-
TOBKa 3TNX MECTOPOKAEHUN K MPOMbILLAIEHHOMY OCBOEHMIO.

OrpomHas paboTa, npogenaHHas COBETCKMMU reosioramu, ctasna OCHOBOW AfiA CO3-
JaHunA KOXHO-AKYTCKOro TeppurTopmranbHO-NPON3BOACTBEHHOIO KOMMEKca, bnaro-
JapA KOTOpoMy NoABUNUCL ropogd HeptoHrpu, nocenku, HeptoHrpuHckasa P3G, Hava-
NIOCb CTPOUTENbCTBO AMYPO-AKYTCKOM Xene3HO[opOoXKHON marncTpanu. B to Bpemsa K
yrnio KOxHom AkyTrn npossuna 6onbLion uHTepec AnoHna. KpynHenwve metannyp-
rMyeckrie KOMMaHnmM CTPaHbl BOCXOAALLEro COMHLA OT3bIBA/INCh O HEM Kak 00 OYeHb
LeHHOM 1 NepCcrneKkTMBHOM TOMNJINBE.

NCTOPUA PA3BUTUA

B 2003 rogy 6b1n0 o6pa3oBaHO HebonbLioe yrnegobbiBaoLee npeanpusTne —
OAO «HeptoHrpuyronb». B To Bpems no xogy CTPOUTENbCTBA LWaxThl «[JeHNnCoBCKas»
Benacb nonyTHas fgobblya yrna, u yxe B 2004 rogy Ha-ropa 6binn BblgaHbl NnepBble
94 TbiC. TOHH. CielytoLLIVIM 3TaroOM CTasno NofyyYeHne IMLEH3UI Ha fo0bIYY B LLEeHTpab-
HOW YacTn yyacTKa «BocTouHbIN» YynibMakaHCKOrO KaMeHHOYroSIbHOroO MecTopoXe-
HuA. Torga 6611 co3aH yYacTOK OTKPbITbIX FOPHbIX PaboT, KOTOPLIN B OyayLiem cTan
nepBbIM OOBLEKTOM FOPHO-060raTUTENBHOIO KoMMiekca «/IHarmUHCKnA».

AKTMBHOe pa3BuTre KomnaHmm Havanocb B 2009 rogy c 3anycka nepsou oyepe-
an waxtbl «[leHncoBckaa». Ho cnycTa NATb NeT Npou3oWwso pe3koe nageHne ueH
Ha yrosb, U KOMNaHUA OKa3anacb Ha rpaHu 6aHKpoTcTBa. boraTelilme MecTopoX-
feHua, pa3suTaa nHpacTpyKkTypa HeploHrpuHCKoro panoHa, 611M3ocTb K dpepe-
panbHbIM Tpaccam, »Kene3Hon Jopore 1 MOPCKUM MopTam — Takue npenmyLLecTsa
Henb3A 6bI1o ynyckatb. Torga B 2014 rogy NOoCT reHepanbHOro AMpeKTopa 3aHs
Cepreii EBreHbeBuy Linsunes. OH npuHAN pelleHre pa3paboTatb JOATOCPOUYHYIO
CTpaTernio n passBmBaTb NpeanpuaTna «Konmap» no-HoBomy. C TOro MOMEHTA KaX-
ObliA rof 6611 03HaMeHOBaH NPON3BOACTBEHHbIMY Nobefamu.

B 2015 roay obpa3oBaHbl ropHo-
oboratutenbHble KOMMNEKCHl «[leHun-
COBCKUN» U «MHArNMHCKUN», BBeAEHA B
3KCMNyaTaymio BTopaa oyepefb LWaxTbl
«[leHncoBcKas», Hayanacb obblua Ha Ho-
BOM yyacCTKe OTKPbITbIX FOPHbIX paboT
Ha YynbmMaKaHCKOM MeCTOpPOXAeHUM,
NOCTPOEHa Kefle3HOLOPOXKHAA NUHUA
cT. Yynbbacc - NTOK «MHarnuHCKnim.

C 3anyckom oboraTutenbHon dabpurku
«MHarnHcKan-1» MOLWHOCTbIO 2 MJTH TOHH
B rof nepepj KOMNaHven oTKPbINUCh ABe-
PV Ha HOBbIM PbIHOK CObITa — MEXAYyHa-
poaHbin. B 2016 rogy «Konmap» HaunHa-
€T BblNyCKaTb BbICOKOKaYeCTBEHHbI KOH-
LieHTpaT, BocTpeboBaHHbIN B NepByio ove-
peab B cTpaHax ATP.

B 2017 ropy ropHo-oboratutenbHble
KOMMAEKCbl KOMNAaHNW CTann AKOPHbI-
MW pe3njeHTamum Tepputopumn onepe-
Xatouiero couranbHO-3KOHOMNYECKOro
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AL ADEWBARSULAR KOLAARHA

AE?I’FAHH BYAYWEND

YronNb WA TOPAL

pa3Butus «lOxHas AkyTna». OcobeHHan Mep8eili nyckogoli y2osb waxmel «[JeHucosckas», 2009 .
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Yuacmok Omkpbimelx 20pHbix paéom

3KOHOMMYECKas 30Ha C JIbFOTHbIMMW HaJIOrOBbIMU YCNTOBUS-
MU, YMPOLLEHHbIMW aMUHUCTPATBHBIMU NpoLeaypamMmm 1
OpYrMMW NPUBMAErMSMY MO3BOJINIIA YCKOPUTL BOMJoLe-
HUe HaMeUYEHHOW CTPaTernu B >K13Hb 1 NPUBeYb 60MbLUNNA
06beM NHBECTULNIA.

3aTem B MCTOPUIO BOLLNY 3aMyCK oboratutenbHom dabpu-
KU «[JeHNCOBCKas» MOLHOCTbIO 6 MJTH TOHH YISl B rof 1 Co6-
CTBEHHOW PEMOHTHO-NPON3BOACTBEHHOW 6a3bl, a TaKXKe Ha-
yano CTPoMTENbCTBA WaxTbl «MHAarMMHCKan» 1 oboraTuTenb-
How pabpurkn «MHarnmMHcKas-2».

[o6blua yrna Ha waxTe «[JleHNCOBCKas» BbILLIA Ha HOBbIN
YPOBEHb — CMOHTUPOBAH 1 3aMnyLLeH OYNCTHON MEXAHW3M-
pOBaHHbIN KommieKc. BoicokoaddekTnBHOE 060pyLoBa-
HUe NO3BOJINIIO CHU3UTb CE6ECTOMMOCTb A00bIUN PAOOBO-
ro Yrisi U yMeHbLUUTb E€ro NoTepu B CPaBHEHUMN C CUCTEMOM
KaMepHO-CcTonb0oBoI 0TPaboTKM, KOTOPYIO PAHEE UCMOJb30-
Ba/IN Ha BCEX JOObIYHbIX yYacTKax.

B ceHTabpe 2020 roga, HECMOTPSA Ha BCe TPYAHOCTY,
CBfi3aHHble C OywyowWen KOPOHaBUPYCHON UHbeKUnen,
«Konmap» ocyuliecTBun 3agyMaHHoOe 1 3anycTus nepeble
ouepeaun KpynHenwmx B Poccnn waxtbl «MHarnnHcKaa» un
oboratuTenbHoON Gabprkn «MHarnMHCcKan-2», a Takxke cob-
CTBEHHbII MOPCKOW TePMUHAN AN1A epeBasiky YIiisi MOLLHO-

cTbto 12 MnH TOHH yrasA (1 oyepenb). Yepes
Nnosirofa COCTOANCA eLle OANH KPYTHbIN 3a-
NycK — NepBbIf Yronb Ha-ropa Bbigana Ho-
Baf WaxTa «BocToyHana [leHncoBcKasn».

KOJIMAP CEFrOgHA

3a 9 neT aKTMBHOIO Pa3BUTUA KOMMAHWM
yZAanocb He MPOCTO BbINTU U3 KPU3UCA],
HO 1 BONTU B NATEPKY NNAEPOB MO NPOmn3-
BOZCTBY KOKCYIOLLErocs yriisi Cpeamn poccui-
CKNX KOMMNaHWN.

CerogHa «Konmap» — 3TO TPW WaxTbl,
Tpu oboratutenbHble pabpurku, yyact-
K OTKPbITbIX FOPHbIX PabOT, PEMOHTHO-
NpPou3BOACTBEHHAA 6a3a, }KeNe3HOAoPOX-
HafA CTaHuuA 1 UHGPACTPYKTYypa, TEpMU-
Han 4na nepesasku yrns B MOPCKOM Mop-
TY U COOCTBEHHbIN NPOEKTHBIA UHCTUTYT. Obwune HGanaH-
COBble 3anacbl KOMMNaHMM COCTABAAIOT OKOMO 1 MNP TOHH
yrnei, 605bluasn YacTb KOTOPbIX — AeDULUTHbIE MPEMUab-
Hble MapKu KoKcyowmxca yrinei. B nnaHax Ha 2023 r. - npo-
Be[leHUne reonioropasBefoyHbix paboT Ha yyacTKax BepxHe-
TanyMrnHCKOro MectopoxaeHus.

MpoponikaetTca CcTpoOUTEeNbCTBO BTOPOI ouepeamn
o6oratutenbHoi ¢pabpukn «<MHarnnHcKan-2» n pas3Bu-
Tne XKenesHopopoxHo nHepacTpyktypbl FOK «AHa-
rnHCKU». B 2022 rogy npegnpuatuamum «Konmapa»
Ao6bITo 12,4 MNH TOHH yrna. B nnaHax Ha 2023 rop -
14,3 MnH TOHH yrns.

BE3OINACHOE NMPOU3BOACTBO

OfHa 13 rnaBHbIX 33fa4 Ha CeroAHALWHNA AeHb — co3Aa-
Hue 6e30nacHOro NPoun3BOACTBA. B MUHYBLIEM rogy 3aTparl
Ha UMb poBM3aLNMIO, OXPaHy TpyAa U MPOMbILLIEHHYIO 6e30-
nacHocTb coctasunu 480,4 mnH py6., B 2023 1. 3aniaHnpo-
BaHO 643,5 mnH py6.

B waxTax npogonxatot paboTaTb 3 OUMCTHbIX MEXaHM-
3MpPOBAHHbIX KOMMJEKCa, B NlaHax — npuobpeTeHye ewle
ofHoro. TexHnKa Ha yyacTkax OTKpbITbIX
rOPHbIX PabOT OCHaLLlAeTCA CUCTEMOM CBe-
TOBOro 0603HaYeHUs OnacHbIX 30H, CO3-
haH «EQMHBbIN gncneTyepCcknm LeHTp» ana
LeHTPann30BaHHOIO yrpaBneHuna npouns-
BogcTBoM. B 2023 rogy Ha waxTe «[leHun-
coBcKas» byayT BHeapeHbl reodpusmye-
ckum komnnekc «AHIEJ1-M» n cuctema mo-
HUTOPUHIa CENCMNYECKON aKTUBHOCTU B
ropHbIx BblpaboTkax. PazpaboTtaHbl npo-
rpaMmbl OOHOBNEHWA FTOPHO-LIAXTHOTO
060pyf0BaHMA U TEXHMUYECKOTO NepeBo-
OpPY’KEHNA CTOMMOCTbIO 6onee 3 Mnpg py-
6nei. Ha nocToAHHOI OCHOBE NPOBOAAT-
cA 0byyeHune 1 nepeobyyeHune nepcoHa-

IOK «/JeHucosckuti»
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N1a Mo oxpaHe Tpyha u TexHuke 6esonac-
HOCTM, a TaKXKe NpaKkTUyeckne TpeHNpPOB-
KM No nukBugaumm asapum n YC.



COLNAJIbHO-OKOHOMUWYECKOE

PA3BUTUE

Ewe ogHUM MpMOPUTETHBIM BEKTO-
poM paboTbl, KOTOPbIN Obin 3agaH 9 net
Ha3apj, ABNAeTCA aKTMBHOEe yyacTue B
COLManbHO-3KOHOMUYECKOM Pa3BUTUN
HepOHIpUHCKOro panoHa U pernoHa B
uenom. Ynyyiaerca KayecTBO MeguLInNH-
CKOro 06NyXMBAaHUA B MyHMLMMNANbHbIX
60NbHMLAX 3a CYET NpUobpeTeHusa go-
porocTosiuiero o6opyaoBaHus 1 GpurHaH-
CUPOBaHNA PEMOHTHbBIX PaboT. MNog wed-
ctBOM — [umHasua Ne1 um. C.C. Kapumo-
BOW. 3aKJIOUYEHO COralleHne o napTHep-
cTBe € IOXKHO-AKYTCKMM TEXHONOTNYECKNM
Konsieg»keMm, B paMKax KOTOporo o6HoB-
nAeTCs MaTepuanbHoO-TeXHMYecKan H6a3a
yupexgeHua. OkasblBaeTcA CNOHCOPCKasn
NOMOLLb AETCKUM TBOPYECKMM U CMOPTMB-
HbIM CeKLUAM.

YT106bI >KM3Hb B HepioHrpy cTaHOBMNach
kKombopTHee, codMHaHCpPOBaHa pa3pa-
60TKa MacTep-nnaHa ropoga. B 2023 rogy
Ha coumranbHyo U 61aroTBOPUTENbHYIO
nomoLyb 6yaeT ncTpaueHo okoso 86 MiH
py6nen.

Konnektnes KoOMnaHuUM HacuyuTbiBaeT
6,3 TbicAYM cOTpyaHUKOB. CTonb 60nb-
LWaA KoMaHaa TpebyeT [OMKHOIO BHUMA-
HUA CO CTOPOHBI paboTofaTenNia He TOMb-
KO B paMKax TPyAOBbIX B3aMMOOTHOLIe-
HWI, HO N NOBCEHEBHOW XN3HWU.

OO6LWNPHBIN COUNANbHBIV MaKeT, KOM-
neHcaumsa pacxofoB Ha obpa3oBaHue, OT-
IblX C CeEMbel, 030pOBNeHNE — BCE 3TN
npenmyLLecTBa genatot «<Konmap» ogHUM
u3 Hanbonee NpuBeKaTenbHbIX paboTo-
natenen OOO. Mo ntoram 2021 roga KoMMNaHWA cTana no-
6epuTenem Cpeau yYacTHMKOB pecnybnMKaHCKOro npoek-
Ta «MeCTHble Kagpbl B MPOMbILIIEHHOCTb», HEOAHOKpPAT-

LLlaxmepeol «MHaznuHckoU»

nHoopmaLma v AHATUTUKA [l

Modapok yeHmpy «Bekmop»

HO Npu3HaHa «Jlyuwum pabotogatenem» B paMKax npemmm
«3Be3pa [anbHero BocTokax, B 2022 rogy yaoCcToeHa 3BaHuA
«Jlyuwnn pabotogatens B AKyTumn» befepanbHOro npoekTa
«Copencreme 3aHATOCTU».

A pa3BuTHA TBOPUYECKOrO NOTEHLMaNa COTPYAHUKOB CO3-
JaHbl JInra XeHWwH v Jlura Monoaexu, roe akTMBUCTbl CO3-
JaloT 1 peanusytoT NpodopreHTaLnoHHbIe U BraroTBOpu-
TesbHble NPOEKTDI.

BYAYLIEE

K cBoemy paBapuaTtuneTHemy tobunew KomnaHua
«Konmap» nogoluna ¢ 60nbWUM nepeyHem JOCTUXKEHNIA 1
3acnyr. 9T0 OHO M3 CUCTEMOODPa3yLMX NPesnpuaTUn
B HeploHrpuHCKOM panoHe, TOUKa SKOHOMMYECKOro pocTa
Ha KapTe AkyTun, gpansep passntna lanbHero BocTtoka.

HecmoTpsA Ha BCe TPYAHOCTU, KOMMAHWA He CBepHYyna ¢
HaMeueHHOro NyTu N No-npeKHeMy naeT K CBoen uenn —
CTaTb KPYNHENWNM B CTPaHe NpousBoguTtenemMm KOKCylo-
werocsa yrns.

Y komnaHum «Konmap» 6onblune naaHbl N0 pasBUTUIO
Ha 6nmkanwmve rogbi!
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BlonneTeHb onepaTnBHOMN mmbopm‘a'qin:vl
40 CUTyaL N B YrofIbHOM | 6v|3l-|ece' :

Yrnepo6biBaioLyie pernoHbl

Job6biva yrna B Poccum B AHBape 2023 1. co-
KpaTtunacb Ha 1,8% B rogoBom conocTasne-
HuK, £o 34,9 mnH T. Mo cpaBHeHMIO C AeKa-
6pem 2022 r. cHUXeHmne cocTaBnsaeT 19,3%.
KameHHbIx yrneii gobbito 26,3 MnH T (92,8%
K ypoBHIo AHBapsa 2022 r.), B T.4. aHTpauu-
Ta — 2,1 MaH T (89,9%). flobblua KOKCyto-
Wwmxca yrnen coctaBmna 7,8 MiH T (91,6%).
Poccmam.

Mo utoram aHBapa 2023 r. Ha YrosibHbIX
npeanpuatnax Kysbacca 6bino fobbl-
70 17,5 mnaH 17 yrna (-1,5 MaH K AHBapto
2022 r.). VI3 Bo6bITbIX yrnei KOKCYLWmXca
MapokK — 5,6 MiH T (-0,3 MJH T), yrnem sHep-
reTuyeckux mapok—11,9MaH T (-1,6 MAH T).
Munyanenpom Kys6acca.

Wtoru no6blum yrns 3a sHeapb 2023 1. nod-
BeNn B YyKOTCKOM aBTOHOMHOM OKpyre.
B cpaBHeHMM C aHaNOrMYyHbIM MEepPMOAOM
npoLusioro roaa fobblya yrna B oKpyre Bbl-
pocna Ha 10% — go 114,23 toic. T. Jenap-
mameHmM npomMelwIeHHOU NOUMUKU
Yykomckozo AO.

B 2022 r.rocygapcrBeHHble waxTbl AHP go-
6blIM OKOMO 3 MAH T YA, YTo B 2-2,5 pa3a
MeHbuwe, yem pekopgabl 2018-2019 rr.
MuHyanenpom JHP.

rOCYAa PCTBEeHHOe peryanpoBaHue

B MuHaHepro Poccnn paspaboTaH npoekT
KoHuenuuun pedopMbl YrofibHOM oTpaciun
JoHeukon HapoaHon Pecnybnuku un Jly-
raHckon HapogHoii Pecny6nuku. Pedopma
HanpaBJfieHa Ha NpuBJieYeHNe UHBECTULIA
B OTPacC/ib 1 NOBbILEHME ee peHTabenbHo-
CTW, B TOM Ymncrnie € pasnnyHbiMm1 Gopmamm
rocyfapCcTBeHHOW Nnoaaepxku. MuHuctp
sHepreTnkn PO Hukonawn lWynbruHos npo-
Ben pabouyto BCTpeyy ¢ Bpuo rmasbl JHP
OeHuncom MywwnnuHeiM. CTOpOHbI 06CYy-
AVAN NepcrnekTUBbl Pa3BUTUA TOMINBHO-
JHepreTnyeCcKoro KomMmnnekca pernoHa.
HameueHbl nnaHbl NO BOCCTaHOBNEHUIO
MarncTpanbHbIX U pacrnpepenuTenbHbIX
3neKTpoceTell, 06BEKTOB reHepauumn u

ATMPENb, 2023, “YIONb”

rasonpoBOAOB Ha Gnuxanwue Tpu roaa.
MunsHepao Poccuu.

MwuHaHepro Poccumn nogaepxano npeano-
XeHue Bnactein Kysbacca o BBegeHUUN mMo-
paTopua Ha nosbllleHne X/b Tapudos Ha
nepeBo3kn yrna B 2023-2024 rr., a Takxe ns-
MeHeHWA HaloroBOro 3aKoHoAaTeIbCTBa B
oTpacnu. B MuHuctepctse coobwmnu, 4to
YrofibHble KOMNaHWW JOMKHbI UMETb BO3-
MOXHOCTb NPOrHO3MpoOBaTb OTrPy3Ky And
3aK/I0YEHWA Y UCNONTHEHMA AOSITOCPOYHbIX
KOHTpakToB. MuH3Hep2o Poccuu.

MwuHucTepcTBo TpaHcnopTa PO cuutaet
LuenecoobpasHbIM MCMONb30BaHNE peuy-
HbIX NopToB KpacHoapcka nJlecocnbupcka
ANA opraHn3aumnm 3KCNOPTHbIX NOCTaBOK
yrnAa. MuHTpaHc Poccum npeanouno pac-
CMOTPETb NCNOJIb30BaHNE UHPPACTPYKTY-
pbl peuHbIx TopToB KpacHoApck 1 Jlecocn-
6UPCK AN1A NOrpy3KK YrNA Ha peyHble cyaa C
JanbHenwwen [OCTaBKOM rpy3a B MOPCKOM
nopt [lyanHka anda neperpysku Ha Mopckure
cyAa 1 MOPCKOW NepeBO3KM Yepes akBaTo-
puto CesmopnyTn. Kommepcanmb.

MpaButenbcTBo PO npuHAno pelleHne 06
OTKa3e OT OrpaHnyYeHna SKCNOPTHbIX Mo-
CTaBOK YriA B BOCTOYHOM HarnpaBJieHnH,
couTa 3Ty Mepy HelenecoobpasHoi. Ta-
KOW BapmaHT paccMaTpmBanca nocse »a-
no6 MAO «Pyclnapo» o BbICOKOW CTOMMO-
CTV TOMNIMBa ANA AafbHEBOCTOYHbIX TIC,
YTO MPMBOAUT K yXyALIEeHUIO PUHAHCOBOTO
COCTOAHMA 1 BbICOKOW 3aKpeAUTOBAHHOCTMN
SHepreTuyecknx komnanun. EastRussia.

YronbHble waxtbl B HP v JIHP 6yayT caa-
BaTb MHBECTOPAaM B apeHAy «B Liensx op-
raHvM3auuy onepaTMBHOIO yrnpaBieHUA»,
coobwmnm B MnHsHepro Poccun. B ganb-
HelleM NaaHMpyeTca NprBaTU3aLna 3TUX
yronbHbix npegnpusTuii. Forbes.

HoBoctn YroJibHOro pbiHKa

Ha CaHkT-MNeTepbyprckoi mexayHapoa-
HOW TOBapHO-CbipbeBol bupxe (CNO6MTCB)
npownu nepseble Topru yrnem. Bnactu obe-
LLAIOT, YTO KOJIMYECTBO NOCPEeSHNKOB CHU-
3UTCA, @ HEOBOCHOBaHHbIE LieHbl UCYE3HYT.

13.02.2023 Ha CN6MTCB 3aknounnu nep-
Bble CAENKM C KAMEHHbIM yrnem Mapku [
o6wuym ob6bemom 140 T Ha 6asuce paspe-
3a KapakaHcknin-3anagHoin (KemepoBckas
obnactb). LileHa coctaBuna 1800 py6nei 3a
ToHHy. Eadaily.

AnbbepT ABgonaH n AnekcaHgp Ucaes pas-
aenvnu mexgy cobow fonio Ceprea Ago-
HbeBa B OO0 «A-lMponepTn Passutune» (Bna-
Aeet OO0 «Incn XonauHr», KOTopomy ne-
pewnu akTuBbl rpynnbl «CubaHTpauuT»).
INTERFAX.RU.

[epmaHuA, HanneBaB Ha CaHKUWW, BBe-
fAeHHble EBpoCOI030M 13-3a cUTyaLmn Ha
YkpauHe, B 2022 1. no-npekHemMy ocTaBa-
nacb OAHWM M3 KpynHenwnx notpebute-
nei KameHHoro yrna u3 Poccun. 06 3tom
CoO6LWUN repMaHCKNiA CO3 NMNOPTEPOB
yrna. «Bild».

Poccnincknii sHepreTMyecknii yronb Ha ca-
MOM Map>KMHaNbHOM BOCTOYHOM Hamnpas-
NneHnmn JeweBeeT Ha GpoHe Tennon 3umbl 1
HM3Koro cnpoca B Kutae. UHTepBan ueH B
3aBMCMMOCTU OT KaNnopUMHOCTY COCTaBnAeT
104-135 pon. ClLUA 3a 1 . KommepcaHmb.

Jo6blya yrna gna meTannyprim yBennuu-
BaeTcA Ha poHe pocTa LeH. Ha nponssog-
CTBO KOKCYIOLMXCA MapOK NO3UTUBHO BNU-
AeT POCT MMPOBbIX KOTUPOBOK. C Aekabpa
2022 r. npeMnasnbHbI HA3KONETYUYUN Yronb
nogopoxan ¢ 250 no 390 gon. (FOB AscTpa-
nus). Metals & Mining Intelligence.

LleHbl Ha POCCUNCKNIN 3HepreTnyeckni
yronb cHuxatotca go 104-135 gon. CLWA
3a 1 T B 3aBMCMMOCTU OT KanopumHOCTU.
CoKpallieHne c Hauyana AsHBapA COCTaBUIIO
17%. Y3 rasnpom6aHka.

NHana nyuut Bonpoc o6 yBennyeHmm 3a-
KYNOK KoKcytowleroca yrna B Poccun B Te-
Kyllem roay Ans yaoBneTBOPeHUA pacTy-
uero cnpoca B HemM HaU,I/IOHaHbHOI?I me-
TannyprmquKon NPOMbIWLNEHHOCTHN.
The Pioneer - ISP.

LNCKOHT Ana poCcCUNCKOro yrna, KOTopbli
B 2022 r. goxoaun go 60%, K KoHUy peBpa-
na 2023 r. cokpatunca go 30-35%. Uenmp
paseumus 3Hep2emuKu.



HoBOCTM YyronbHbIX KOMNaHWM

Ha yrnepo6GbiBatouiem npeanpuatnimn
00O «lopHAK-95» (JoHbacc, r. MakeeBKa)
BBe[leH B IKCMNyaTalunto HOBbIN OYNCTHOMN
3a60i. [JnvHa ouncTHoro 3abos cocTas-
naet 150 m, 3anacbl BbIeMOYHOrO NonA —
105 TbIC. T yrna. MnaHupyemas cpegHeme-
CAYHasA Harpyska Ha OYMCTHOW 3aboi co-
cTaBuT 4500 T BbICOKOKaYeCTBEHHOIO KOK-
cytoweroca yrna B mecaud. MK.

B aHBape 2023 r. komnaHua «Pycckun
Yronb» BnepBble OCyLWEeCTBUIA NOCTABKY
TOMJIMBA C PaCMOIOKEHHOTOo B Xakacuu pas-
pe3a «KnpburHcknity ons Hyxa éunmnanos
1 pouepHux obwects OAO «PXKO». Oprer-
TUPOBOYHbBI FOJO0BOIN 06beM NOCTABOK B
pamKax 3TOro CoTpyaHUYecTBa AOCTUTHET
40 toic. T yrna. AO «Pycckuli Y2onb».

B nepsyto cmeHy 13.02.2023 ropHAKMK
3A0 «lllaxTa benosckas» nobbinn 10-mun-
JINOHHYIO TOHHY YIfl Ha yyacTKe OTKpPbl-
TbIX FOPHbIX paboT «EBTUHCKMI Mepcnek-
TUBHbIN» 3a BpeMs ero aKcnnyatayuu. [o-
6b11 OVNENHYI0 TOHHY MALIVHUCT JKCKa-
BaTtopa VOLVO 18 Anekcangp bapaHos, Bbl-
Be3 13 3abo0a Bogutenb benA3 7555B Anek-
caHap XKnakuH. FK «<Kapakaxn UHeecm».

B AO «Ypranyronb» ycnewHo 3aBeplueH
MOHTaX ¥ 3anylleHa B paboTy HoBas naBsa
N2 26-05 nnacTa B-26 waxtbl «CeBepHan» ¢
3anacamu 6onee 4 MnH T yrna. bnaropaps
yeTkol pabote yyacTkoB MIP waxtbl «Ce-
BepHanA» NPOU3BECTV MOHTaX 1 3anycK HO-
BOW laBbl YAA1I0Cb B KpaTyamiimne Cpokm —
BCero 3a 76 AHeN. YHNKanbHOCTb onepaumn
3aK/oyaeTca elle 1 B TOM, 4To Ha «CeBep-
HOW» MPOTAXKEHHOCTb OYNCTHOTO 33604 Co-
ctaBnaet 400 meTpos. AO «CY3K».

«Cnbupckasa reHepupyioLas KoMnaHmsa»
(CTK, BxoguT B rpynny CY3K) B 2019 r. Ky-
nyna KpynHENLLYIO YroNbHYIO 31IEKTPOCTaH-
uuto B Poccun - PedtuHckyto N'PIC. Celrvac
Ha CTaHLMW NPUCTYNUAY K pa3paboTke npo-
€KTa, KOTOPbI1 MO3BONUT NepeBecTu ee C
umnopTrpyemoro u3 KasaxcrtaHa Tonnvea
Ha poccuickue yrnu. «llepemok.py».

JNlorncrtuka

TuxookeaHcKas xenesHaa gopora (TXKA),
cTposwanca Ha lanbHem BocToke, JacT Bbl-
XO[ K OKeaHy Yrio C DNbrMHCKOro MecTo-
pOXKAeHUsA, uTo B AKYTUM, N cAenaeT KOM-

naHuio IJICU He TonbKo pa3paboTunkom
KPYMNHeNnLero MecTopoXaeHuna KoKCyto-
weroca yrna B Poccun n TpeTben B cTpa-
He yrnepob6biBatolLeli KOMnaHven ¢ 3ana-
camu B 3 MJIPA T, HO 1 Blagenbuem Kpyn-
HelLleln B CTPaHe CeTU YaCTHbIX XKene3HbIX
fopor. «JKkcnepmb»,

Crana 13BeCcTHa CTaTUCTMKA YrONbHOTO 3KC-
nopta 3a 2022 r. O6bem nepeBanku yrns
B MOPCKUX nopTax Poccuu BbipoC MeHee
yem Ha 2% no cpasHeHuto ¢ 2021 r. Cras-
LIMI Ype3BblYaNHO BOCTPEOOBAHHbIM Aasib-
HEBOCTOYHbIV MapLlpyT CTan «y3KUM Me-
CTOM» ANA YrONbHOM JIOTUCTUKK, Ha 3TOM
¢doHe yronb yctpemuncs Ha tor. PortNews.

B 2022 r. Poccus ysennumna noctaBky yrns
B MIHauo 6onee yem B 2,5 pasa u obowna
aMepuKaHCKMX 3KcnopTepoB. B 2022 1.
WNHana ysennmumna umMnopT yrna MOPCKMM
TpaHcrnopToM Ha 13,6% — go 179,5 MnH T.
Banchero Costa.

CrpounTtenbctBo «MHAYyCTpranbHoOro nap-
Ka Mo UMNOPTY YrAA» Y pacnofioKeHHOMN
Ha rpaHuue ¢ NpMMopCcKUM Kpaem KuTan-
CKOW CcTaHUuKn XyHbuyHb 6yneT 3aBeplue-
Ho fio 30 anpens 2023 r. B pe3ynbTate 06b-
eMm nepeBankm yria Ha cTaHumm XyHbYyHb
yBenuunutca ¢ 1 MaH T 4o 10 MAH T B rog.
UssurMedia.

Mene3sHoAoPOXKHbIN SKCMOPT YA C y4eToM
dpaxTa cynoB octaeTca peHTabenbHbIM,
OAHaKO Yy MOPTOB CceBepo-3anafa CuUTya-
LMA XyXe, YeM Ha ApYyrnx HanpasieHUsAX.
Yno6Hee 11 BbIrOHee BCETO ceilyac NocTas-
nATb yronb B Kutam n MiHgmio yepes noptbl
HanbHero BocToKa, HO pa3BuTMe NOrpysKu
CAEPXKMBaeT HeXBaTKa »Kefie3HOA0POXKHON
nHdpactpykTypbl. INFOLine.

KuTai 3a nepsble 40 gHen Tekyllero roga
6onee yem B 3 pasza yBenvuWI MMMOPT YA
13 Poccum yepes KnoyeBon NorpaHnyHbIn
NyHKT nponycka 3abankanbck — MaHbuxy-
pus. leHkoHcynbcmeo P® e Xap6uHe.

Ha skcnopTt poccuinckoro yrna B 2022 r. He-
raTMBHOE BNUAIHVE OKa3anu 3M6apro Ha no-
ctaBku B EC, HEBO3MOXXHOCTb NepeopueH-
TMpPOBaTb BeCb rPy30MNOTOK B CTpaHbl ATP
13-3a BbICOKOW 3arpy3ku BoctouHoro nonu-
roHa, POCT NOrMCTUYECKNX 3aTpaT B CBA3N C
VHAeKcauuen x/a Tapuda 1 OTMEHOIN NOHU-
XKarowmx Ko3dPULMEHTOB Ha SKCMOPTHbIE
X/p nepeso3ku yrna. OgHaKko, HeCMOTpPA Ha
3TO, 9KCMOPTHbIE NepPeBO3KM YrA OCTaloT-

nHoopmALma v AHATUTUKA [l

CA peHTabenbHbIMY B YCIIOBUAX CaHKL M
1 poCTa normctuyeckux 3atpart. INFOLine.

B cBA3M C M3MEHMBLUMMUNCA NOTUCTUYECKN-
MU LlenoYKamMm 1 3HaunTeNbHbIM yBennye-
HMeM TPaHCNOPTUPOBKM FPy30B Ha BocTok
KomnaHuam VpkyTckoi obnactu npeasno-
»KEHO pPaccMOTpeTb BO3MOXKHOCTb afbTep-
HaTUBHbIX HaMpaBneHnin cOoblTa — Kak Ha
BHYTPEHHUN PbIHOK, TaK 1 Ha dKCMOPT Ye-
pe3 noptbl CeBepo-3anagHoro n A3oBo-
YepHomopckoro 6acceiHos. Mo utoram
2022 r. BbIBO3 YrNA C TEppuTOpPUN peru-
OHa BbIpocC Ha 8%, NPV 3TOM Ha SKCnopT
poct coctaBun 3%. PortNews.

SkcnopT yrna n3 PO no cetn OAO «PXK[»
Bblpoc B peBpasne 2023 r. Ha 5,3% no cpas-
HEHWIO C TEM e MecALeM NpoLoro roga,
cocTaBuB 16 MAIH T. [1o AaHHBIM KOMMNAHWN,
norpy3ka yrns B ¢epane 2023 r. Bbipocna
Ha 2,3%. OAO «PXX».

K 1 mapTta noctpoeHo 94 km nyTu Tuxooke-
AHCKOW Xene3Ho Aoporu.

Co CTOPOHbBI DNIbIMHCKOrO YrofibHOro me-
CTOPOXKAEHMWA YNOXKEHO 67 KM NYTW, CO CTO-
pPOHbI Mbica MaHopcKuii B XabapoBckom
Kpae — 27 Km nyTu. [lpoeKTHaa NpoTAXeH-
HOCTb flOoporu coctaBnaeT 531 Km, c yuetom
pa3be3noB 1 CTaHUMI «pa3BepHyTasn anu-
Ha» JoCTUrHeT 626 KM. 000 «YK «3JICU».

Ewe B npownom rogy ana pasrpyskm Boc-
TOYHOrO MONMroHa yronblymkam Cnbupu
npeanaranoch ocyLecTBAATb SKCNOPT BO-
AHbIM NyTeM: CHayana 6ap»amu no peu-
HblM 6acceliHam, B yacTHOCTM no EHuceto,
3aTeM C neperpysKoli Ha Cya MOPCKOro
Knacca n otnpaskon no Cesmopnytu. Oa-
HaKo NpeanoXeHune He NOMYyYnno pas3Bu-
TWA, NOCKONbKY ANnA nprema 1 o6paboTkn
KPYMHOTOHHaM@HbIX CyXOrpy30B B apKTuye-
CKMX NMOpTax He XBaTaeT COOTBETCTBYIOLLMX
rny6uH. ina 6onblumnx cyxorpy3oB Knacca
Panamax rny6uHa gonxHa 6biTb He MeHee
15 m, a B peuHom nopty [yavHka, rae npo-
ncxoauT neperpys ¢nota, rny6uHa Tonbko
okono 5 m. PXKJ-Mapmuep.

[vHamnKa Norpy3ku KameHHoOro yrns no
nToram aHBaps-pespana 2023 r. Ha gopo-
rax BoctouyHoro nonuroHa BbIrNAQUT Ha-
pacTatoueit. Tak, Ha 3abaiiKaibCKOM xenes-
HoOW gopore 3a 2 mecaua 2023 roga norpy-
»KEHO 2,2 MAIH T KaMeHHoro yrna (+17,1%).
PX/[-Mapmuep.

lempenko W.E.

ATIPEJIb, 2023, “YTOJb”



B vHOOPMALIMA U AHATIMTUKA

OcHoBHble TpeHAabl 2022,
B YC/IOBUSAX aHTUPOCCUMNCKNX CaHKLUN

e B TeueHue 2022 r. B Poccum Habnopganocb HeKoTopoe
CHVXeHne 06bemMoB f06bIuN YrnsA, BpeMeHaMu JOCTu-
raswee 1,0% no cpaBHEHUIO C aHANIOTMYHbIM NepuUo-
aom 2021 r. OgHaKo K KOHUY roga nonoxeHue B oTpac-
NIV YNYYLLIMNOCh, U YrONbHble NPeAnpUATUA 3aBepLUNN
2022 . C npeBbILWEHVEM MPOLLIOrOAHENO YPOBHA J06bI-
un yrns Ha 0,3%. TakM 06pa3om, MHOFOUYUCTIEHHbIE aH-
TUPOCCUNCKME CAHKLMW, HaMPaB/ieHHble Ha MOAPbIB POC-
CMICKOW SKOHOMIKMU, B YrONbHOW OTpacan notepnenu
MOMHbIN Kpax.

o OTrpy3Ka poCCUNCKOro yriif B OTYETHOM Nepuoae n3me-
HANacb pa3HOHanpaBneHHO. DKCNopT yrna n3 Poccum B
TeyeHune 2022 r. CHU3UNCA Ha 6,8%, B TOM yncne B CTpa-
Hbl AanbHero 3apybexba — Ha 3,9%, B CTpaHbl 6vxHe-
ro 3apy6exba — Ha 49,6%. B 1o e Bpems CyL|ecTBEHHO
BO3POC/IN MOCTABKN YA Ha BHYTPEHHMWI PbIHOK — Ha
9,8%, 1 3TOT TpeHA ABNAETCS obHagexuBaowum. B ue-
oM e obLlas oTrpy3Kka poCCUNCKOro yrnsa Bblpocna K
YPOBHIO Npeabigylero roga Ha 0,4%, Tak uTo 1 3gecb
BCe CaHKLMOHHbIe NOTYr 3anagHomn «CTan ToBapuLen»
C TPECKOM NMPOBaNUINCh.

e JMmbapro, Unv 3anpeT Ha NOKYMKyY, UMMNOPT UAN TPaH3UT-
Hble MepeBO3KN POCCUMICKOTO YrAs, BCTYNUO B CUAY C
10.08.2022. 1o 3TOro CTopoHam 6bisio paspeLleHo Bbl-
NOJNHATb KOHTPaKTbI, 3aKNtoveHHble 10 09.04.2022. Bme-
CTe C TeM NpaKTuMKa NoKasana, YTo BBefleHne yKkazaHHO-
ro ambapro He okasaso CyLeCTBEHHOrO BNMAHWA Ha Aie-
ATENbHOCTb YrofibHbIX NPeANPUATAN, MOCKONIbKY Npo-
M30LW10 nepepacnpegeneHne ToBapHbIX MOTOKOB YA
MeXAY PbIHOYHbIMY CEFMEeHTaMu, YTO NO3BONNO U3be-
XaTb CHUXeHUs 06bemoB yrnefobbiun.

e [locneacTBuA aHTUPOCCUNCKUX CaHKLUIA NPUBENN K
N3MeHEHNI0O OCHOBHOIO BEKTOPA 3KCMOPTHbLIX MOCTa-
BOK POCCUINCKOTO YA C eBPONENCKOro Ha a3natckoe
HanpasfieHNe 1, COOTBETCTBEHHO, KOHLEHTpaLmMKn 3a-
ABOK Ha BbIBO3 rpy30B Yyepe3 BoCTOUHbIN NONUTOH 1
noptbl JanbHero BocToka. BmecTe ¢ Tem nepeHanpas-
neHne NOTOKOB poccuinckoro yrna us Esponsl B A3nio
CAEPXNBAETCA NTOMUCTUYECKMMM NPpoHeMamm, OCHOB-
HOW N3 KOTOPbIX ABNAETCA He[OCTaTOYHasA NPONycK-
HasA cnocobHocTb BAMa n TpaHccnba. B HacToAlwee
Bpems BefyTcA paboTbl No MmofepHM3aumm Boctou-
HOro NMoJsIroHa.

¢ YKa3zaHHOe U3MeHeHne OCHOBHOIO BEKTOPa Hanpas/eH-
HOCTW 3KCMOPTHbIX MOCTaBOK POCCUNCKOrO yrna npu-
BeJI0 K pe3KOMY M3MEHEHNI0 TPAHCMOPTHOWN CTPYKTY-
pbl 3TUX NOCTaBOK — No AaHHbIM OAQO «PX[», o6bem
YN, BbIBE3€HHOIrO Yepe3 MOpCKue NopTbl, yBENNYNI-
cAHa 5,1% n coctaBun 92% ot o6Lwero ob6bema sKcnop-
Ta. A BOT Yepe3 norpaHnyHble nepexofbl 6bi10 BbiBE3e-
Ho Bcero 8% obuwero obbema skcnopTa —Ha 5,1% MeHb-
e, YeM 3a aHaNorMYHbIN Nepuog NPOoLWoro roga.

d AMPENb, 2023, "YTONb”

e [lo paHHbIM YnpaBneHua ctatuctnkmn OOH (UN Statistic
Division), akcnopT poccunckoro yrna B 2021 r. ocy-
wecTBnanca B 82 ctpaHbl Mupa. lNMpn 3ToM 0CHOBHaA
YyacTb POCCUNCKOrO YrofibHOro 3KcnopTa (96,4%) npu-
XOAWNach Ha CTpaHbl JanbHero 3apybexbs. B TeueHne
2022 r. KOINYECTBO CTPaAH — UMMNOPTEPOB POCCUNCKOTO
yrna cokpaTuaocb, no gaHHoim UAY T3K, go 55 ctpaH
(B 1,5 pa3a). YKazaHHOe cOKpaleHne obycnoBneHo
AHTUPOCCUNCKMMM CAHKLMUAMUK, BBEAEHHbIMN BCNeA-
CTBME Hayana crneunanbHOM BOEHHONM onepaunun Ha
YKpaviHe.

o [loka 3anaj oTKa3blBaeTCA OT POCCUNCKIMX SHeprope-
cypcoB cebe B yObITOK, BOCTPEOOBAHHOCTb POCCUIACKO-
ro yrnfa Ha asmaTCKMX PblHKax CyWwecTBEHHO BO3POC-
na. K npumepy, Kntanm nerko pacnpasuica c eBponen-
cknmn obbemamu yrna us Poccnn. A no ntoram 2022 r.
KuTtam ctan KpynHenwunm nokynaTenem pocCcMmnckoro
yrna, umnoptmnposas 69,5 MnH T (No cBegeHumam Llen-
Tpa pa3BUTKA SHEPreTrKK), uto Ha 31% Gonblue, Yem
rogom paHee. [1o HacToALlero BpeMeHu HU ofHa CTpa-
Ha MUpa He NoTPebnAna POCCUNCKIMI Yrosib B TAKOM KO-
nnyectse!

e /IHAMA Hayana cKynaTb He TONbKO POCCUINCKYIO He(Tb,
HO U POCCUICKNI Yrosnb, Ha KoTopbi EBpona Hanoxu-
na ambapro. Kpome Toro, MHAUNCKNE KOMNaHUN Hava-
N1 NOKynaTb POCCUNCKMIA Yronb 3@ a3uaTckue BanioTbl,
4yTOObI MONYYNTL Cbipbe CO CKMAKAaMM M He HapyLllaTb
npw 3TOM 3anagHble aHTUPOCCUNCKME CaHKLNN.

e BTeKkyulem rogy HameTunacb TeHAEHLMA K CMeHe CoCTa-
Ba MIMNOPTEPOB POCCUINCKOrO YA B CBETE aHTUPOCCUI-
CKMX CaHKL M. [TONHOCTbIO NpeKpaTuan 3aKynkn poc-
cumnckoro yrna Bce ctpaHbl EC (kpome OaHun, ®paHumm
n Utanun), cywecTBeHHO CHM3MNa 3aKynku AinoHna. B to
e BpeMs 3HaUNTeNIbHO YBENNYUIINCL OO BEMbI MOCTaBOK
poccunckoro yrna B Kutan, inguto, Typuuto, FOxHyto Ko-
peto, ®paHuumtio, Lsenuapuio. U B cnucke umnoptepos
POCCUICKOro yrisa NOABMANCH CTPaHbl, KOTOPble paHb-
Wwe BOOOLLEe He 3aKynanu poCCMNCKUIA yronb — 3To [oH-
KoHr, O6benHeHHble Apabckue dmupatbl, CuHranyp.
B 2023 r. faHHbIN NepeyeHb MOXET Tak»Ke CyL|eCTBeH-
HO N3MEHUTbCA.

e /13-33 orpaHuYeHuns NOCTaBOK MocC/e Hayana BOEHHOro
KOHNIMKTa Ha YKpanHe cTpaHam EC npuxoantca cHo-
Ba MCMOJMIb30BaTb Yrofib Kak «Camoe rpsa3Hoe nckonae-
MOE TOMJIMBO», HECMOTPSA Ha 06elaHnA 6opPoTbCA C U3-
MeHeHueM KnmmaTa. CtpaHbl EC CTONKHYNINCb C OCTPON
HexBaTKOW YrofibHOro TOM/MBa NocJie oTKasa oT NocTa-
BOK yrna n3 Poccumn. CtaBka Ha TO, YTO eBPOMNencKknm
CTpaHaMm YAacTcA HaNTU anbTepPHATMBHbIE NCTOYHUKN
MMMopTa 3TOro pecypca, okasanacb HeBepHOW. A Bcnep
3a POCTOM LieH Ha ra3 eBponenckmMm cTpaHaM NpuLIoCch
CTOJIKHYTbCA U C YFOJIbHbIM KPU3MCOM.



e B TeyueHmne rofga Ha OCHOBHbIX MUPOBbIX TOPrOBbIX
nnowankax HabnwogaeTca pocT LeH Ha 3HepreTuye-
CKWUI Yyronb no CpaBHEHMIO C HaYaNioM TeKyLlero roga.
OpnHako crnegyeT OTMETUTb, UTO B MocC/iefHee Bpema B
OVHaMMKe SKCMOPTHbIX LileH Ha SHepreTnyeckui yronb
Ha MUPOBOM YrOfIbHOM PbIHKEe HameTnacb TeHAEH-
LUmMA K X ctabunmnsauum n ganbHenlemy CHUXEHNIO.
KoTnpoBKU meTannyprnyeckoro yrna Ha OCHOBHbIX MU-
POBbIX TOProBbIX NJoOWajKax B CEHTAGpe NPOoaoITKM-
N CHKEHME MO CPaBHEHMIO C YPOBHEM Hayana rofa,
TaKXe 0XMJaeTca X JanbHelllee CHUXeHNe 1 B Oy-
Aywemropy.

e POCT MMPOBBIX LiEH Ha NCKOoNaemoe TOMNNBO YKe yBe-
NNYNA pacxodbl eBPONENCKNX OMOX03ANCTB B 2022 T.
no pa3sHbim cTpaHam oT 10 go 25%. B cepeaunHe roga Ha
NHONALUIO SHEproHocuTenen NPUXoaMNoCh Ao NoJso-
BVIHbI TOJOBOr0O UHAEKCa NOTPebUTEeNbCKUX LiEH.

e OTka3 EBponbl OT poCCMIACKOro Yras 1 NonbiTka 3ame-
CTWUTb TOMJINBOM M3 APYIMX UCTOYHNKOB 1 POCCUNCKINI
ra3 nprBesv K >KeCTKOWM KOHKYPEHLIMM U PEKOPAHBIM Lie-
Ham Ha yronb. CTOMMOCTb aBCTPASIMACKOTO KaMEeHHOTO
yrna B Hayane IV KBapTana BbIpOC/a JO CaMbIX BbICOKMX
nokasaresner 3a nocseHue WecTb net. Taknm o6pasom,
aHTUPOCCMINCKIME caHKumm cTpaH EC puKkolueTom yaapu-
NN MO HAM CaMUM: YTOJb, MPU3BaHHbI BPEMEHHO 3aMme-
HWTb ra3 n3 PO, yBepeHHO AopoaeT Ha befy eBponeil-
CKux notpebuTenein. Poccumnckime xe KomnaHnm S3KkCnopT
CHMXaTb He COBMPalOTCA — OHW MPOCTO HAXOAAT APYIrNX
nokynartenen.

e OTrpy3ka B BOCTOYHOM HarnpasfieHM MO UTOram roga
CHu3nnacb 6onee yem Ha 7%. C uenbio ucnpaene-
HUA CNOXMBLUENCA CUTYaunn B KOHUe 2022 r. mexay
OAO «PX[» n AopmuHuctpauueir Kysbacca 6bino noa-
M1caHo cornalleHre o BbiBO3e 13 pervoHa Kysbacca B
2023 rogy He MeHee 53,1 MJTH TOHH YA B NPUOPUTETHOM
ONA yronblWmnKoB BOCTOYHOM HanpaBneHnn, YTO Bbllle
ypoBHa 2022 1. Ha 4,6 MJIH TOHH.

e Brnactu Kysbacca, rae gobbiBaeTca 6onblie NosioBUHBI
pPOCCMICKOrO YA, NpeanaraloT yCTaHOBUTb CKUAKM Ha
SKCMOPTHbIE XKeJle3HOQOPOXKHble NepeBO3KM NOe3Ho-
ro NCKOMaemoro B 3anagHoOM HanpasfieHU. TO NO3BO-
NIAT CO34aTb HOBble NYTU BbIBO3a YrONbHOWM NPOAYKLUUN
B CTpaHbl A31MaTCKO-TXOOKeaHCKOro pervoHa B nepu-
of BBefeHHoro B EBpone smbapro Ha MMNOPT poccuin-
ckoro yrns. B koHue siHBaps T.r. OAO «PXX[1» coobwyumno,
YTO POCCUINCKINE YrOfbHble KOMMAaHNM HaKOHeL, peLumnn
NOrmcTnYeckmne Npobriembl, NOABUBLLMECA NOCIIE Hava-
na cneuonepauunmn Ha YKpaunHe — B AHBape 2023 r. nepe-
BO3KW YA B NOPTbl CeBepOo-3anaja BbIpOCaN Ha TPeTb.
Taknm 06pa3om, 0603HAUMIINC KOHTYPbI HOBOW CXEMbl
SKCMOPTHbIX MOTOKOB YIAA B YC/IOBUAX aHTUPOCCUINCKUX
CaHKLUN.

e B yronbHon otpacnu Poccnm nosasmnacb HoBasa MOLL-
Hasa cTpykTypa — 000 «YK «3J1CN». KomnaHus obpa-
30Banacb NyTem CJIMAHUA akTUBOB CyLLECTBOBaBLUMX
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paHee KOMMaHUM «3nbrayronb» n «CMOUPCKNIA aHTpa-
umT». BosrnaBnaet komnaHuio npepcenatens CoeTa
anpekTtopoB A.A. ABgonaAH. C nepBOro e roga csoe-
ro CyLecTBOBaHNA KOMMNaHMA o6MNacb 3HaUYNTENbHbIX
YCMeXoB, 3aHAB B PENTUHIe KPYNHeNLWnX yrinenpon3Bo-
avntenein Poccnmn noyetHoe TpeTbe MecTo, NPOoMnyCcTUB
Bnepen ToNbKo NOCTOAHHbIX nuaepoB — AO «CY3K»
n AO YK «Kysbaccpaspesyronb», a Takke BTOpoe me-
CTO B PeNTUHIe KPYNHEeWLW X 3KCNOpTEPOB POCCUN-
cKoro yrna. Ha cerogHAWHUM feHb yrnegobbiBatolme
aKTMBbl KOMMaHMM PacnosioXeHbl B YeTblpex Cybbek-
Tax P®O: HoBocnbupckana obnacTb — paspesbl «<BocTou-
HbI» 1 «KonblBaHCKKIN», KemepoBcKaa 06nacTb — pas-
pe3bl «<Knnsacckuin» n «BepxHetewckuny», Pecnybnmka
Caxa (AkyTna) — pa3pes «INbrMHCKUN» n AMypckas ob-
nactb — OrogXXMHcKas yrofibHasa KOMNaHWA.

B cBA3M Cc ocTpou HexBaTKoOn mowHocTen bankano-
AMypCKOI MarncTpanu no nepeBo3Ke yrina KoMnaHus
«A-MponepTtu», npuHagnexatan Tomy e A.A. Aspo-
NARHY, NPUHANA peLleHne No CTPOUTENbCTBY COOCTBEH-
HOU XeNe3HOAOPOXKHOWM BETKM OT NIbIMHCKOI0 Yrofb-
HOro MeCcTopoXAeHUA A0 Nobepexxbsa OXOTCKOro MopA
M He3aBMCUMOro NopTa dfibra B panoHe noc. YymunkaH
B XabapoBckoM Kpae. Oba o6beKTa nnaHnpyeTca BBe-
CTW B 3KCNyaTaumio B nepeom KBapTtane 2025 r. «[a3-
npomb6aHK» NPOGUHAHCMPYET CTPOUTENLCTBO XKefes-
HOAOPOXKHOW BETKN OT YrofIbHOro pa3pesa fo nobe-
pexba OXOTCKOro MOpPsA U HE3aBUCUMMOro nNopTa dfb-
ra B XabapoBckom Kpae. COBOKYMHble KanuTanbHble
3aTpaTbl OLEeHNBAIOTCA CTOpoHamu B 146,6 mnpa py-
6nei.

MpogonxaeTca pa3BuTne OTpPac/iIv Ha HOBbIX TePPUTO-
pusax. 000 «CeBepHas 3Be3aa» BefeT paboTbl MO CO3-
JaHuto 3anagHo-TanMblIPCKOro NPOMbILLIIEHHOTO Kna-
cTepa No NPON3BOACTBY YrONbHbIX KOHLEHTPATOB 13
KOKCyoLWuxca yriei Ha 6a3e Cbipafacalickoro yroJsib-
HOro mectopoxaeHus (Talimblpckuin 6acceiiH). C yye-
TOM Ba>XHOCTM NpOeKTa Kak ANAa YronbHOW oTpaciu,
Tak 1 Ana pas3sutua pernoHa Tarimbipa n CeBepHOro
Mopckoro nyTu lNpasButenbcTtBom Poccnm npuHATO pe-
WweHwe o BbigeneHuu B 2023 1. 3,187 mnpg pybnen Ha
CTPOUTENbCTBO aKBAaTOPMN FPY30BOro Npmuyana u Ka-
Hasla MOPCKOTrO YrofibHOro TepMMHana B CTpoALem-
CA nopTy.

C yyeTom HebbIBaNO BbICOKMX LIeH MUPOBOrO pblHKa
KaK Ha SHepreTnyeckui, Tak 1 Ha KOKCYIOWMINCA Yrofb,
Jake Npu HEKOTOPOM COKpaLleHnn ¢prsnyecknx obbe-
MOB 3KCMOpTa POCCUNCKOrO Yrna, Bbipyyka OT ero pe-
anuMsaumm BbipocCsiia OTHOCUTENIbHO YPOBHA MpPOLWO-
ro roga B 1,3 pa3a. CymmapHas npubbliib pOCCUNCKUX
YrOnbHbIX NPeanpuUATUIA OT CBOE NPON3BOACTBEHHO-
XO3ANCTBEHHOWN [AEeATEeNIbHOCTU 3a OTYETHbIN nepu-
of ysenuyunacb Ha 18,9% no cpaBHEHUIO C YpPOBHEM
npeablayLLero roga, Aake C y4eToM SKCNOPTHbIX NOCTa-
BOK YI/1A C JOCTaTOYHO BbICOKMM AUCKOHTOM.

W.E. [lempeHKo

ATPESIb, 2023, “YTONb" h
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06wecTBeHHbIE NPOCTPAHCTBA MO UCTOPUN
Ha3zaposckoro pa3pesa CY3K 6yayT npeactaBneHbl
Ha Bcepoccninckmnin Koukypc «<KopnopaTuBHbiil My3ein»

O6uiecTBEeHHbIE MPOCTPAHCTBA, NOCBA-
LeHHble nctopum HasapoBcKkoro paspesa
B KpacHosipckom Kpae, 6yayT npefcTasne-
Hbl Ha Bcepoccmimnckum KoHKypc «Kopnopa-
TUBHbIN My3el». Peub nget o Mysee Tpygo-
BOW CNaBbl B aAMMHUCTPATUBHOM 3aH1U Yriefo6biBatoLLero
npeanpuATus, 3Kcnosuunm ob nctopmn Hasaposckoro pas-
pe3a B ropofckom My3enHO-BbICTaBOYHOM LieHTpe 1 Annee

d AMPENb, 2023, "YTONb”

< CY3K

CUBUPCKASA YIOJTIbHAS
SHEPIETUYECKASI KOMMAHUSA

WaxTepckown cnasbl B Hazaposo. Bce Tpu
nnowagku obyctpoeHsl npu yyactm CYIK.

CoxpaHeHune uctopmm, ykpenseHue npe-
CTVKa U rOpAOCTY 3a LWaxTepcKyto npodec-
CUI0 B TOPHALKUX KOJIIEKTUBAX U ropogax
ABNAIOTCA BaXKHbIMU HarnpaBAeHMAMN COLUanbHOM Nporpam-
Mbl CY3K. B Ha3apoBo 3Tn LLleHHOCTY peann3oBaHbl Cpasy Ha
Tpex nnowaakax. Tako MacwTab no3BonseT caenatb NUCTO-
puio rpagoobpasytoLlero NpeanpuATUs JOCTYMHON ANs Wu-
pPOKOro Kpyra »xutenen n rocten ropoga. ExxerogHo uepes
My3elHble SKCMO3NLUM U TEMATUYECKYIO anneo NpoxoaaT
[0 20 TbICAY YenoBeK — OT BOCMUTAHHMKOB AETCKUX CafloB 1
LIKONIbHUKOB [10 BETEPAHOB.

MepBblM 3TaNoOM CO34aHNA NCTOPUYECKOTO KOMIJIEKCa CTa-
no obopynosaHue Mysen TpynoBoOW ClaBbl B 30aHUN Yrnepo-
6biBatoLLero npeanpuaTusa. KomHaTa TpyAOBOW C/laBbl Cylie-
CTBOBana Ha NpeanpuATUM elle B COBETCKNE BPeMEHA, HO
COXpaHuTb ee He yaanock. bnarogaps CY3K Tpagunumsa 6bina
BOCCTaHOBIEHa, cerogHA Mys3ein TpyfoOBON CaBbl — 3TO Me-
CTO, C KOTOPOIrO HaYMHAETCA 3HAKOMCTBO € Ha3apoBCKMM pas-
pe3om, 34ecb YeCcTBYIOT NobeauTenen Npon3BoACTBEHHbIX
COPEBHOBAHM, AETCKMX TBOPYECKMX KOHKYPCOB, NPOBOAAT
NpodopUEHTALMOHHbIE SKCKYPCUM 1 BCTPEUU C BETEPaHaMU.

YyTb no3sxe, B 2011 r., K 60-netuto Hasaposckoro paspe-
3a NO MHMLMATUBE FOPHALKOro KOJINEKTMBA B LIEHTPe ropo-
[a 6bina 3anoxeHa Annes waxtepckon cnaebl. CnycTa 10 ner,
K HOBOMY t0bueto, 06L1ecTBEHHOE NPOCTPAHCTBO Obifo pe-
KOHCTPYMpoBaHo. [puyem peHoBaLmA N3MeHUsa He TONbKO
€ro BHeLWHU 06MNK: MOMUMO O3efieHeHUs], bpycuaTky, ne-
LIEXOAHbIX AOPOXEK, 6ece oK U LOMOJIHUTENBHOIO OCBeLLe-
HWA Ha annee Pa3MecTUNCb CTUIIbHblE UHPOPMALIMOHHbIE
CTeH[bl, Ha KOTOPbIX OTPaXKEHbI UCTOPUA NAPTHEPCTBA FOPO-
Za Hazaposo 1 CY3K 1 ocHoBHble Bexy pa3Butusa Hasapos-
CKOro paspesa.

K 70-neTuio HazapoBckoro paspesa skcnosuuumsa ob ncro-
pun NpeanpuATUA OTKpbliacb B fOpOACKOM My3enHo-
BbICTAaBOYHOM LieHTpe. MIHMLmaTopom ee co34aHNA BbICTY-
nun Omutpun A6pamoB, PPOHTOBUK, [OYETHBIN rpakgaHuH
ropoga, 3acny»eHHbll waxtep Poccru, OnbITHbIN PyKOBOAM-
TesNb, BO3MNABMABLUMI pa3pes B Nepuog ero Hanbosee NHTeH-
CMBHOrO pa3BuTnA —c 1971 no 1984 rog. A nepBbiMU NOMOLL-
HYKamu B cbope MaTepmanoB CTanu WKONbHUKU U3 TPYLO-
BbIx oTpanoB CY3K. DKcno3mumsa HacunTbiBaeT bonee TbicAumn
npenmeTos, 1 ee GOoHAbI MOCTOAHHO MOMOJIHAKTCA.

KoHKypc «KopnopaTuBHbI My3ei», Ha KOTOPbI 3asaBie-
Hbl Ha3apPOBCKMe MNOLWALKN, CTaBUT CBOEN Uenbio dopmu-
poBaHue MHTepeca O6LEeCTBEHHOCTU K MPOMbILLIIEHHOMY U
HayuYHO-NPOCBETUTENbCKOMY NMOTEHLMANY Hallen CTPaHbl.
PaHee naypeaTtom KOHKypca y»e CTaHOBWJICA OAUH 13 00b-
ektoB CY3K - Mysei nos oTKpbITbiM He6OM ncTopun bopo-
OVHCKOro pa3pesa.
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Ky36accpaspesyronb nomoxer
COXPaHUTb Guopa3Hoo6pa3ue peruoHa

Mpn nopapepxke AO «YK
«Ky3baccpaspesyronb» yyeHbl-
mu QefepanbHOro nccneoBa-
TenbCcKoro ueHTpa yrna n yrnexmmnn CO PAH 3aBepLueHbl Ha-
YUHble 1CCeloBaHNA MO pa3paboTKe METOLOB COXPaHeHUs
pacTeHunii, 3aHeCeHHbIX B KpacHyto KHUry KemepoBckoii 06-
nactu. Pe3ynbtaTbhl faHHOrO nccnegoBaHmsa ogobperHsl Mu-
HUCTEPCTBOM NPUPOAHBIX PECYPCOB 1 3Konorum Kysbacca u
peKOMeH0BaHbl YroflbHbIM KOMMaHWAM AN UCNONb30BaHWA
Ha TeppPUTOPUUN PErroHa.

HayuHo-nccnepoBatenbckasn pabota «PazpaboTka metooB
(ex situ n in situ) coxpaHeHMA pegKnx 1 ncyesarowmnx pacTe-
HUIA, 3aHeceHHbIX B KpacHyto KHUry KemepoBcKoi 06nacTy,
MeCTa 06MTaHNA KOTOPbIX HAXOAATCA Ha TEPPUTOPUM KIlloue-
BOV 6OTaHMUeCKoN TeppuTopun «baaTckne conkmnx»», Gbiia
nposegeHa yyeHbimu B 2018-2022 rr. Uenb nccnegosanus —
COXpaHeHWe peaKkux 1 ncyesarLwmnx BUgoB pacTeHun banar-
CKMX COMOK B CBA3M C pa3BUTUEM BTOPOI odepeaun dunvana
KomMnaHuu «bayaTcKknii yronbHbIl paspes». [na storo ceme-
Ha 1 MOCa0YHbIN MaTepuran, cobpaHHble Ha fLlaHHOW Teppu-
TOPUW, YUYEHbIE NMEepeHECN Ha 0COH0 OXpaHaeMyto NPUPOS-
Hyt0 TeppuTopuio «bayaTckre conkm», rae NoYsa Nno CBoemMy
COCTaBY NPAKTMYECKN NAEHTUYHA TOWN, KOTOPYIO NiaHupyeT
pa3pabatbiBaTh NpeanpuaTre (DaHHbIA METOM COXPaHEeHMSA
6uopa3Ho0Opa3mA Ha3bIBAETCA «in Situ», TO €CTb COXPaHeHWe
3KOCUCTEM U eCTECTBEHHBIX MeCT 0buTaHms). YacTb npeacTa-
BUTENEN yHUKanbHom ¢nopbl baaTtckux conok 6bina nepeHe-
ceHa B Ky3bacckuii 60TaHUYecKnin cag (MeTog «ex situ»). 3To
MO3BONIAIIO YYEHBIM CO3[aTh Fe060TaHNYECKYI0 KapTy Teppu-
TOPUM 1 pe3epBHYIO NMOMYNALUIO, KOTOpble 6yayT UCMOJb30-
BaHbI /19 BOCCTAHOBJIEHNA AaHHbIX 3eMefib NOCJe NX BbIBO-
[la U3 NPOMBbILLNIEHHOTO 060opOoTa.

3aKnIoUYUTENbHBIM 3TaNoOM NCCNIeLOBAHUSA CTasla pa3paboT-
Ka «MeToanuyecknx pekomeHaaLmim no COXPaHeHNO pefKnx
PacTeHUI KAMEHUCTbIX MECTOOOUTAHWIA METOAAMM exX Situ 1
in situ Npy gobblye NoNe3HbIX NCKOMaeMbix». B Hel onwvca-
Hbl METO bl COXPaHEHNA PedKNX PaCTEHNI NPY NPOBEAEHNN

A KY3BACCPA3PE3YroJb

paboT no gobbiye yris OTKPbI-
TbIM CNOCOHOM U pasmelLeHus
OTBaJIOB BCKPbILWHbIX TOPHbIX
nopog, NopALOoK U3BNIEYEHNA 1 NepeMeLLeHNs KPACHOKHIIX-
HbIX pacTeHun Kysbacca, cnocobbl cbopa pacTeHuin B npupo-
Ae, a TaKXKe MeToAbl COXpaHeHUA peaKnx n ncyesatrowmnx pac-
TEHWUI Ha NPUMepe NPOoM3pPacTaloLLMX Ha 6OTaHNYECKON Tep-
puTopun «banatckme Conkm.

«CoxpaHeHue u ycmouyusoe ucnosib308aHue 6U0I02UHecKo-
20 pa3HO0b6pasus — 00/120CPOYHbIL NPOEKM, Komopbil Mbl ped-
Jusyem 8 pamkax Oeticmaytowjeli 3Kk0/102u4eckol NOIUMUKU Ha-
weli KOMNAHUU, - KOMMEHTVPYET 3amecmumesb 2eHepasb-
Hoz2o dupekmopa AO «YK «Ky36accpa3spesy20/b» no 3Ko-
Jlo2uu, npombiwsieHHol 6e3onacHoCcMu u 3ems1enosb3o-
saHuto 3axap CanypuH. - E20 pe3ynemamei 0arom Ham npax-
mudeckue UHCMpymMeHmMbl (Memoobl), KomopbiMu 6y0em nosib-
308ambCA 0718 peKysibmugayuu 3eme b He moJibko Ha bauam-
CKOM paspese, HO U Hd 8cex meppumopusx, 20e edem y2/1e00-
6bi4y HAWA KOMNAHUA.

Mpecc-cnyx6a «Ky3baccpaspesyzosnby»
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YHUKanbHaA 3awWuTa OT HAAUNAHUA

I . I I Mpobnema pasrpyskn MaTepuana, CKNOHHOIO K Han1naHuio, BO3HMKaeT Ha 90%

TECHMMAGICAL ATNUACE FOR PLUST PROBETINTY OMNPOLUEHHbIX HAMY NPeaNPUATUIA. HanunaHre n nprmMep3aHue matepriana npuBo-
IAT K YBEJIMYEHUIO BPEMEHU NMPOCTOEB Ha OUMCTKY BarOHOB U CHVXKEHWIO NMPON3BO-
OVTENbHOCTW BCEro NpeanpuaTus.

®yTeposka Poly-tapp slime (PTS) - 3To npoBepeHHOe BpeMeHeM peLLeHne, 13-
6aBnswLLee OT HANMMAHNA U NPUMEP3aHNA MaTepuana gaxe Npu CambiX HU3KKX
Temnepatypax. OHa NOAXOAUT Ans 3aWKTbl GYHKEPOB, BarOHOB, AYMMKApPOB, Ky30-
BOB CaMOCBAJIOB 1 Mp.

Pa3HuLa npu pasrpy3ke BaroHoB ¢ dyTeposkoli PTS 1 6e3 Hee nokasaHa Ha pucyHKe.

Bbirpy3ka matepurana u3 Tpex 3adyTepoBaHHbIX AYMMNKAaPOB, NowWaAb Kaxgoro
U3 KOTOPbIX COCTABAAET 35 M2, eT paBHOMEPHO, 6e3 HanMNaHWa 1 NPYMepP3aHus,
HarnagHoO AeMOHCTPUPYA 3GPEeKTUBHOCTb NCMOMb3yeMO 3aLUKTbI.
A\ Ha npeanpusaTtum LLO® «Meuyopckas» MAO «Cesepctanb» GpyTepoBka PTS Tonuu-
How 40 MM BbIAEPXKMBAET yAapbl OT KYCKOB MaTepuana pa3mepom 6onee 400 mm
C BbICOTbI NageHna 12 m B GyHKepax noj BaroHOOMNPOKMAbIBATENSAMY B YCJIOBUSIX
KpaniHero CeBepa v No3BoNsAeT NpenpuATUIO BbINMOHATL NiaH 6e3 npobnem c 3a-
NMNaHneM u 3aBrcaHnem GyHKepOB.

Knroueewie cnoea: TAPP, 3awuma om Hanunaxus, pymeposka Poly-tapp slime (PTS).

GROUP

NIOXOB A.C. OTcyTcTBME aare3nu v rmagkasn noBepxHocTb Poly-tapp slime, o6ecneuerHan fo-
lerHepansHeiti dupekmop TAPP Group, 6aBneHyem cneLmanbHOro rens u MONTEKYNAPHbBIM CTPOEHNEM, FaPaHTUPYET HA3KUIA
308024, 2. benzopod, Poccus, KO3bOULMNEHT TPEHNA 1 CBOAUT B3aUMOAENCTBUE C abpa3nBHbIMK YacTULAMU K MU~
e-mail: info@tapp-group.ru HUMyMy. MoneKynbl MaTepriana NOABUXKHbI U UMEKT CMOCOBHOCTb N3rmbaTbes, 3To

[aeT MM BO3MOXHOCTb 3pPeKTNBHO NepepacnpenensaTb SHEPrMO yaapa no BCen
cBoew AnnHe. Bce 3T0 NpensTCcTBYeT BblPbIBAHWIO MOJEKYN C MOBEPXHOCTU, U abpa-
3UBHBIN M3HOC MPOXOAUT OUYEHb MEJIEHHO.

Ecnn Bam Heo6xoanma 6onee nogpo6Haa nHpopmaLma o NpoayKTe, Noxa-
nyiicta, CBAXKUTECh C HAMM NII06bIM YA06HbIM cnoco6om.

OVMNKAPRI $VTEPOBAHHLIE PTS OVMNEAPR] BE3 SYTEPOBEH
B NG L e R TN e —

* [onHoe 8udeo MoXXHO hocMompems Nno ccoisike: https://youtu.be/8YstmmkNr1l.

Hawun KoHTaKTbI:
Ten.: +7 (4722) 23-28-39, +7 (800) 301-27-73

e-mail: info@tapp-group.ru
web: www.tapp-group.ru Haw YouTube-kaHan:
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Pa3BuTHe permoHanbHOro yrnefno6bisaioLero
NPON3BOACTBEHHOr0 00beAUHEHNSA Ha OCHOBE
c6banaHCcMpoOBaHHOrO NOBbILLEHUA YPOBHA
NoNe3HOCTH ero aKkTUBOB

DOI: http://dx.doi.org/10.18796/0041-5790-2023-4-15-22

B cratbe onvcaH OlbIT UHAMUYHOIO Pa3BUTHA PErMOHA/IbHO-
ro npovzeofcTseHHoro obveguHeHna OO0 «CYIK-Xakacuar
Ha OCHOBE MOCTYNaTebHOro C6anaHCMpPOBaHHOIO MOBbILLIE-
HUA YPOBHA M0JIE3HOCTH ero HeOCH3aeMblx, Hemartepmnarsib-
HbIX 11 MateprasibHbiX aKTHBOB. [loka3aHo BnAHWE YPOBHA
DEANIbHOVI TONE3HOCTU aKTUBOB Ha KOHKYPEHTOCTOCOOHOCTh
npeanpuatvAa. llpegcrasneHa cncrtema HermpepPbIBHOrO Co-
BEPLUIEHCTBOBAHWA MPOV3BOACTBA, PACKPLIT KITKOYEBOU MPyH-
yur ee ycnewHoro GyHKLMOHUPOBAHWA: pa3BUBAA NepCco-
HaJl — pa3BriBaem KOMraHWK, PasBrBas KOMMaHWo — pa3Bu-
BaeM repcoHar.

Knroueevoie cnoea: KOHKypeHmMocnocobHOCMb U XU3Hecno-
CO6HOCMb NpednpusMUSA; MamepuasbHle, HeMamepuase-
Hble U HeocsA3deMble dKmMUBbl; KA4ecmaeo U N0JIe3HOCMb aK-
mueos; pazsumue; NnepCcoHarl.

AnayumupoeaHus: Pa3BuTre permoHanbHoro yrnego0bbisa-
IOLLEro NPon3BOACTBEHHOrO 06 beANHEHUS HAa OCHOBe cha-
JITAaHCMPOBAHHOIO NOBbIWEHNA YPOBHA MOJIE3HOCTU €ro ak-
TmBoB / A.b. KunuH, B.A. Ases, A.C. Koctapes u gp. // Yronb.
2023.N24.C.15-22.DOI: 10.18796/0041-5790-2023-4-15-22.

BBEOEHUE

PecTtpyKTypu3sauma yronbHOM NpomblLLneHHOCTM Poccnn n
nocnegyowasa NpMBaTN3aLmaA YrosbHbIX NpeanpuaTuim npu-
BE/U K NMOABNIEHMIO PAAa TEHAEHLMI, KOTOpble He Obinv npes-
YCMOTpPEHbI AONITOCPOYHBIMU NPOrHO3amK, COCTaBIEHHbIMU
B KoHUe 1980-x — Havane 1990-x rogos:

— CyLLeCTBEHHO M3MEHWIUCh OTHOLLEHNA BRAZieHNA 1 CO6-
CTBEHHOCTU — 6onee 90% yrofibHbIX KOMMaHUM 1 Npeanpus-
TWIA CTaNM YaCTHbIMW, BCNEACTBME Yero U3MEHWUINCh N KpuTe-
pvn KayecTBa NPOM3BOACTBEHHOW AEATENIbHOCTY;

— KapAWHAaNbHO M3MEHWUIOCb OTHOLLEHME K QMHAHCOBbIM
pecypcam: BMeCcTo 060CHOBaHMA HeOHXOAMMOCTY KanuTa-
NOBAIOKEHUN 11 OTALMNN — MHBECTULMOHHbIE NPeAsIoKEHNS;

— 060CTpUIAaCh KOHKYPEHLMA MeXIY NPOU3BOAUTENSAMM
YrofibHOM NPOAYKLUNN, CBA3AHHbIX C HeN NPOJYKTOB 1 YCAYT;

— BMECTO pPervoHasbHbIX yriefobbiBaloWmx Nporn3Boa-
CTBEHHbIX 00beANHeHUI 1 NpegnpuaATuiA MrHyrnenpoma

KWJINH A.b.

Jlokmop mexH. Hayk,
2eHepasibHbll Oupekmop
000 «CY3K-Xakacusa»,
655162, 2. YHepHozopck, Poccus

A3EB B.A.

Jlokmop mexH. Hayk,
mexHuyYeckuli Oupekmop
000 «CY3K-Xakacus»,
655162, 2. YepHozopck, Poccus

KOCTAPEB A.C.

Jlokmop 3KOH. Hayk,

Oupekmop no SKOHOMUKe U
¢uHaHcam 000 «CYIK-Xakacus,
655162, 2. YepHozopck, Poccus

FTAJIKUH B.A.

Llokmop mexH. Hayk, npogheccop,
npedcedamens npasneHus HANOIP,
454048, 2. YenabuHck, Poccus

MAKAPOB A.M.

Jokmop mexH. Hayk, npogeccop,
ucnosiHumesbHeil oupekmop HUMOIP,
454048, 2. YenabuHck, Poccus
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I opraHm3ALMA NPOM3BOACTBA
|

CCCP nosBunAnCb CamoCToATeNbHbIE YrofibHble Npeanpus-
TUA, KOMNaHWK, BEPTUKANIbHO UHTENPUPOBAHHbIE XONANHIH,
COOTBETCTBEHHO, M3MEeHWUIaCb OpraHM3aLMOHHasA CTPYKTYpa
XO3ANCTBYIOLUNX CyOEKTOB;

— U3MEHUJIOCb COOTHOLIEHME 06BbEMOB peanusauum fo-
6bIBAaeMOro yris Ha BHYTPEHHEM 1 BHELIHEM PbIHKax —
Npy COKpaLleHUN BHYTPEHHErO CMpoca Ha yrosb BO3pocC
3KCMOPT yrs;

— CYLLECTBEHHO BO3pOCLUMe TPeboBaHMSA K KauecTBy yrosb-
HOW MPOAYKUMY NPUBENY K ONEPEXKatoLemMy CTPOUTENBCTBY
oboraTuTenbHbIX MOLLHOCTEN Haf, A0ObIYHbIMUY;

— Pe3KOo aKTMBU3MPOBAJICA PbIHOK TPYAa, B TOM Yucie 1 B
CBSI3U C Pa3BUTMEM PbIHKA XKWJbA.

TaKkue KapauHanbHble N3MEeHEeHMs YCIoBUIA Npefonpeaeni-
NN HeOOXOAMMOCTb OPraHN3aLMKN 4MHAMUYHOTO PA3BUTMA XO-
3AACTBYIOLUX CYyOEKTOB YroIbHO NPOMBILIIEHHOCTU: XOJ1-

OVHrOB, KOMMAHUM VI NPeanpuATAN ANnA
obecneuyeHns cBoem XKn3HecnocobHo-

Tabnuyal  crp B 5TUX yCnoBuMsX.

PocT nokasarteneinn 000 «CYIK-Xakacusa»

3a nepuop 2002-2022 rr. (aononHeHo [1])

Growth of SUEK-Khakassia LLC indicators in 2002-
CooTHoweHue 2022/2002,

Mokasatenn

[obblua

Bckpblwwa

YaenbHas Npor3BoAMTENBHOCTb 060PYAOBaHNSA
(Tblc. M3/M3, ThIC. T+ KM/aT)

Mpov3BoguTenbHOCTb pabouero (T/yen., m3/uen.)
YucneHHoCTb

PeanbHas 3apaboTHas nnata

EBITDA / uHsecmuyuu, 3a 8ecb nepuoo

a

06bem fobbiun, ThiC.T
YucneHHOCTb, uen.

O6bem BCKpbIwu, Tbic. M3

PE3VYJIbTATbI PA3BUTUA
000 «CYIK-XAKACUA»
3ATEPNO[ 2002-2022 rr.

2022.[1]

pasbl Mpwu dopmmposaHnn 8 2001-2002 rr.
33 NPOn3BOACTBEHHbIX aKTUBOB CO3-
53 paBaemMonl CMOUPCKOWN YronbHO-
2,2-40 3HepreTuyeckon komnaHum (CYIK)
3KCMepTbl, KOTOPbIM ObifN JOBEPEHDI

e OLleHKa 1 npuobpeTeHne yronabHbIX
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‘213 P®, nonaranu HepaunoHanbHbIM NpU-

obpeTeHre NpegnpuaTUn B Xakacuu,
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BUTUE COObITU (Mmabs. 1, puc. 1) noka-
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={=Bckpbiwa =@=[lo6blya =@=YuncneHHoctbo —@=LTIFR rMaBHbIM $aKTOPOM pa3BuTUA 0bbe-
AnHeHnA. B ocHOBY KoHUenuun pas-
6 BuTMA OO0 «CYDK-Xakacua» 6bis1 NONOXKeEH Nnog-
LeHa, py6./t WUHBecTiLMN, MAH pY6. X0f K mcnomj3osa|-wno pecypcoB NPon3BOACTBa,
OPEX, py6./T EBITDA, MH py6. OTNIMYAIOWUNINCA OT TPAAULUOHHOIO, AOMUHUPY-
4000 r 35000 IOLLEro B yrosibHOM NPOMbILLIEHHOCTU. YronbHas
3500 L 30000 OTpacsib B COBETCKOE BPeMA OCYLLECTBAANA CBOIO
3000 LeATENbHOCTb Ha YCJTIOBUAX FOCYAapPCTBEHHbIX A0O-
5500 - 25000 TaUMN Kak NPO3BOACTBEHHOM AEATENbHOCTY, TaK
k20 000 1 coumanbHom chepbl NPU KeCTKON LieHTpanusa-
2000 15000 UM ynpasnenua. Takne ycnosua chopmmpoBa-
1500 NN CTOVKUIN NXKANBEHYECKUI NOAX0 XO3ANCTBY-
1000 - 10000 IOLNX CYyObEKTOB Ha BCEX YPOBHSX YNPaBieHNA K
500 L 5000 pecypcam Npomn3BOACTBa, KOTOPbIN Bbipakancs B
0 0O-0-0-OF0-0-O o CTpemrneHnmn K 060CHOBaHNIO HEMPEPbIBHOMO Mo-
N S OO cNmE! O ~N®BNS — BbILUEHMA HOPM M HOPMATUBOB Ha 3aTpaTbl BCEX
g2c883cs8g5c885535883s¢¢S BI[I0B PECYPCOB ANsA NOAAepXKaHMA KOMPOPTHO-
ro YpoBHSA 3anacoB. JTa TeHAeHUUs Obina NpsAMo
=O=LleHa OPEX O-WHBecTnunn =@=EBITDA yp Aenl P

Puc. 1. JuHamuka nokazameneti OO0 «CY3K-Xakacus» (OonosHeHo [1])

Fig. 1. Dynamics of SUEK-Khakassia LLC indicators (dononHeHo [1])
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NPOTNBOMOJIOXKHA HEOOXOANMOCTM MOBbILWEHWA
3¢bdeKTMBHOCTU NPOU3BOACTBA 1 CO3hana Kpyn-
Helwyto npobnemy obecrneyeHnsA KOHKYpPeHTO-



opranu3aumsa nroussoacTsA il

Ta6auua 2

CopepaHue 3TanoBs yny4LieHU NPOoN3BOACTBEHHOWN CUCTEeMbI
000 «CY3K-Xakacua», % (pononHeHo [1])

Contents of the stages in enhancing SUEK-Khakassia LLC production system, % [1]

dTan 1(2002-2006 rr.)
OpraHn3saynoHHO-
TexHoJNornyeckoe
Moacucrema pasButue
TexHnuyecKas 5
TexHonornyeckas 30
OpraHu3aunoHHO-ynpaBieHYecKas 65
Bcero 100

CNOCOBHOCTY U KN3HECMOCOOHOCTM YrONbHbIX PeanpuUATA
npwu nepexoge Poccnm K pbIHOYHOM SKOHOMUKE.

MHaue 6bin0 noctaBneHo aeno B MnHusetmeTe CCCP, npea-
npuaTA KOToporo elye B 1972 r. 6binu nepeBefieHbl Ha ca-
MOGUHAHCUPOBAHME N CAMOCTOATENbHOE pacnpeneneHne
npuobbINM (MO COrNacoBaHUI0 C MUHUCTEPCTBOM). Hanprmep,
Ha cocefiHeM C yrnefo6biBaloLWMM NpeanpusaTuaAMn Xaka-
cun CoOpcKoM MOSIMOAEHOBOM KOMbBMHATE 6bln OCTUMHY ThI
BMeyvaTALLMe YyCrexy B pa3BUTMU NPOU3BOACTBA bnaroga-
pA MCMONb30BaHUIO NOAXOAA, CYyTb KOTOPOro — MOUCK 1 pa-
LMOHANbHOE MCMOMb30BaHMe BHYTPEHHUX PE3epPBOB Npes-
NpUATMA C BOBNIEYEHMEM B 3TOT NPOLIECC 3HAUYNTENIbHON Ya-
CTV TPYAOBOIO KO/UIEKTMBA. [1ns 3TOro Ha KOMbUHarte, B npe-
[enax WTaTHOWM YNCNeHHOCTH, bbina chopmupoBaHa crewma-
NU3NPOBaHHas CJy»06a HOBOW TEXHUKU U TEXHOJSIOT M, KOTO-
pas BKJIloUana KOHCTPYKTOPCKUI OTAEN, @ TaKXKe YYaCTKM HO-
BOW TEXHMKU B OCHOBHbIX LIEXaX: PyAHUK, oboratutenbHas da-
6puKa, aBTOTPAHCMOPT, PEMOHTHbIE MacTePCKME. ITOT ONbIT
6b111 poaHanu3mpoBaH pykosoactsom OO0 «CYIK-Xakacusa»
1 NPYIMEHEH C HeOOXOAVMOW afanTaLmelt K yCnoBusim GyHK-
LMOHNPOBaHWA 00 beVHEHMS.

Ha nepBom 3Tane BekTop npeobpazoBaHuii o6beanHeH s
OblJ1 HANPABJIEH Ha €70 OPraHN3aLNOHHO-YNPaBIEHYECKYIO 1
TEXHONOTMYECKYIO nofgcuctembl (mabs. 2), To eCTb Ha pa3Bu-
Te HEOCA3aEMbIX Y HEMATepUuasbHbIX akTUBOB.

Heocs3aembiMy akTuBamMu yrnefo6biBaioLLero npegnpums-
TUSA ABNAIOTCA TPYAOBOW NOTEHUMAN U AeATeNIbHOCTb PYKO-
BOACTBA U MepCoHasna; HemMaTepuanbHbIMU — TEXHONOT N,
3adMKCMpPOBaHHbIE B NpaBuUiax, HOpPMax, MpoeKTax, perna-
MEHTax, CTaHAapTax; MaTeprasbHbIMU — MECTOPOXKAEHNE
(MMuUeH3NMA), TEXHONOTNYECKNIA KOMMEKC, MaTepurasnibHO-
TexHunuyeckue pecypchi [1].

HJoCTUrHyTbIN Ha NepBOM 3Tane POCT TEXHUKO-IKOHO-
MUWYECKMX U COoLManbHbIX NMoKa3saTenen caenan oobegnHe-
HUe MHBECTULNOHHO-NPUBNEKATeNIbHbIM, 1 eMy Obinu npe-
pocTaBneHbl KomnaHuen «CYIK» 3HaunTenbHble CpefcTBa
Ha TeXHUYEeCKoe nepeBoopyxeHue. NpuobpeteHue n oceo-
€HVie HOBOW TEXHVIK/ Ha BTOPOM 3Tarne pa3BuTurs, Npu COOoT-
BETCTBYIOLLEM COBEPLIEHCTBOBAHMM TEXHONIOTMK, obecneun-
NN POCT TEMMOB MOBbILEHVA 3PHEKTUBHOCTU MCMONb30BaHNKA
pecypcoB npoun3BoacTea. PykoBoacTBom 06 beiHEHUSA 1 ero
npeanpuATUn 6bina MHTEHCNULMPOBaHa paboTa Nno pasBu-
TUIO HEOCA3aeMbIX aKTVIBOB Ha OCHOBE LLUMPOKOrO BOBJeYe-
HUA NepcoHana B NPOLECC COBEPLIEHCTBOBAaHUSA NPOM3BOS-
cTBa [2]. Ha pa3pese «BocTouHo-belicknit» — nnnoTHOM 06b-
eKTe — OblIv CO3aHbl UHHOBALIMIOHHBIE FPYMbl, B COCTaB KO-

11(2007-2011 rr.) 111 (2012-2022 rr.)

OpraHu3aLUnoHHO-
C6anaHcmpoBaHHOe
TexHoJsiornyeckoe
pasBuTue
1 TeXHUYECKoe pa3BuTue

25 30

20 35

55 35

100 100

TOPbIX BOLLUAW Pa3fiMyYHble KaTeropuy nepcoHana — ot pabo-
YKIX 1O VICMOMHMTENbHOIO AMpeKTopa pa3pesa. Pesynbrathl nx
paboTbl 3a 2 roga NO3BOIVIIY YBENNYMTL NPOU3BOAUTENIBHOE
Bpemsi paboTbl aBTOCaMOCBasioB Ha 19% [3].

BcnepctBue ¢prHaHCOBOro Kpu3nca, HayaBlLerocs B
2008 r., NpOoM30LW0 Cy>KeHne pbiHKa yrna. ina obecneuve-
HMA COLMANBbHO-IKOHOMMNYECKOW YCTOMUYNBOCTUN AEATENIBHO-
CTV NPOU3BOACTBEHHOTO 0ObeAUHEHUs Hbla pa3paboTaHa
AHTUKPU3KCHaA Nporpamma. B Kopotkme cpoku 6binn pea-
Nn30BaHbI 25 ynyylieHuin, obecneumnslLne OCTUXKEHME KO-
HoMmyeckoro 3¢ deKkTa okono 580 MiH py6. Y4acTHMKOB nog-
FOTOBKU U OCYLLECTBNIEHMSA STOW MPOrpaMmbl, fOJIA KOTOPbIX
COCTaB/iANa 0KoNo 7% OT BCel YNCNEHHOCTU 06beAnHeHus,
KOMMaHMs NnooLipria JEHEXHbIM BO3Harpa>kageHnem B pas-
mepe 6onee 4% oT nonyyeHHoro 3¢dekTa [4]. Takon cTumyn
1 OTHOLLEHME CO CTOPOHbI KOMMaHKK 06ecneynnu nosbilLe-
HVe 3aNHTEPECOBaHHOCTM 1 falibHelLIee BoBNeYeHre paboT-
HVKOB BCEX YPOBHEN yrpaBieHUs B MOUCK 1 peann3aLuio pe-
LUEHWI MO COBEPLLUEHCTBOBaHMIO NPon3BoACTBa [5].

s yckopeHna pa3BUTUs HEOCA3aeMbIX aKTVBOB B NMPOW3-
BOACTBEHHOM 06beNHEHNY B MPeLaBepUn TPETbEro 3Tana
6blJ1 OPraHM30BaH NpPoLecc paspaboTku, peannsaLum n oCcBo-
eHuA 3P GEKTUBHBIX UHHOBALMOHHbIX MOZENEN 1 METOAUK CO-
BEPLUEHCTBOBAHUA MPOU3BOACTBEHHOTIO NpoLiecca. Pe3ynbTa-
TUBHbIM CPEeCTBOM, NMO3BOJAIOLIM OHOBPEMEHHO Pa3BU-
BaTb KOMMETEHLMY NepCcoHana u co3gaBatb HeobxoarMble
MeToAUYeCcKre Noaxoabl U METOAMKY, ABMACch pa3paboTka
Hay4HO-KBaNMOUKaLMOHHBIX PaboT — KaHAWAATCKUX U JOK-
TOPCKUX guccepTaunii. Jingepamm Taknx paspaboTok cTanm
PYKOBOAUTENN, PELLAIOLLME COBMECTHO CO CBOVIMU KOJINEKTH-
BaMU KOHKPETHble MPON3BOACTBEHHbIE MPOGEMbI U 33afaun.
CTpyKTypa CO34aHHbIX B PErMOHaIbHOM MPOU3BOACTBEHHOM
006beAUHEHNN METOANYECKUX NMOAXOA0B U METOAMK K peLue-
HUI0 3afa4 NpefCcTaBneHa Ha puc. 2 [1].

B 2010 r. reHepanbHbI gupekTop obbeanHeHus A.b. Ku-
JIVH B KaHAVAATCKOWN JuccepTauuu, UCCieqoBas SBOOLMIO
OpPraHU3aUMOHHbIX CTPYKTYP B OTHOLLEHUUN MHHOBALMOHHOM
LeATeNbHOCTU, OCYLLECTBUI TUMU3ALIMI0 OPraH/3aLNOHHbBIX
CTPYKTYpP MO KPUTEPMIO UX MHHOBALMOHHOCTM, BbISIBUS BNU-
AIHVE TUMA OPraHN3aLMOHHON CTPYKTYPbI HA 3PPEeKTVBHOCTb
1 6e30nacHOCTb yrneaobblum 1 Ha 3TO OCHOBe pa3paboTan
METOAUKY GOPMUPOBAHNA MHHOBALMOHHOW OPraHn3aLyioH-
HOW CTPYKTYpPbI YrNiefo0biBaOLLErO MPOU3BOACTBEHHOIO 06b-
efunHeHus [1, 6].

B cnepyiowmx AByX KaHAMAATCKUX paboTax, BbINMOIHEHHBIX
TEXHUYECKNM AnpeKkTopom B.A. A3eBbiM 1 3amecTUTenem re-
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OPTAHU3ALIMA MPOU3BOCTBA
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BaHuWe cncTem 060CHOBaHVe KOHKYpeHTO- TEXHNKO- TPaBMUPOBaHUA pexuma TEXHONOTUYECKUX || MIHHOBALIMOHHBIX
opraHusalmu cucTembl cnocobHoro 3KOHOMUYECKOMN nepcoHana W HanpasneHni napameTposB npoLeccos
1 NNaHUPOBaHUsA || onepaTBHOTO TEeXHUYECKOro addeKTuBHOCTN YronbHOro paspesa Pa3BUTUA FOPHbIX pa3paboTku B yrneno6bl-
B YCNIOBUAX KOHTpons cepBuca Npou3BOACTBa Ha oCHoBe PaboT Ha yronbHbIX NnacToBbIX BaoLiem
VHTEHCUBHOTO pabounx obecneyeHus YronbHoro paspesa GyHKLMOHanbHOro paspesax MeCTOpPOXAEHUIN npou3Bog-
pasBuTuA npoveccos pa6otocno- Ha OCHOBe coBep- pasBUTUA CITYKObl B YCNIOBUAX C HeBblAEPXKaHHbIMU CTBEHHOM
Npov3BOACTBA Ha YronbHbIX COBHOCTU rOpHO- LIEHCTBOBAHWA ero oxpaHbl TpyAa M3MEHUMNBOCTH XapakTepuctnkamu || obbeanHeHnn
Ha YronbHbIX paspesax TPaHCMOPTHOrO OpraH13aLnoHHON | |1 NPOU3BOACTBEHHOIO BHeLLHel 3aneraHus
paspesax obopyaoBaHus CTPYKTYpbI KOHTpOnA cpeabl 1 KayecTBa yrns
2011 2012 2018 2018 2019 2013 2021 2011
oT ElN
on TexH
Cneuunanunsauua:

On - OpraHuzauua nponssoacTaa; M — SKoHOMMKa 1 ynpasnieHrie HAPOAHbIM X03ANCTBOM (ynpaBfieHVe MHHOBaLUAMN);

OT - OxpaHa TpyAaa (B rOpHON NPOMbILLIEHHOCTN);

TexH - [eoTexHonorunsa (I'IO,El3eMHaFI, OTKpbITaA, CTpOI/ITeﬂbHaﬂ), TeopeTqueCKVle OCHOBbI MPOEKTUPOBAHNA TOPHOTEXHNYECKNX CUCTEM.

Puc. 2. Cmpykmypa Hay4Ho-memoou4ecko2o obecnedeHus pazsumus npou3goocmad, co30aHHo20 8 000 «CY3K-Xakacus [1]

Fig. 2. Structure of scientific-methodical support of production development, created at SUEK-Khakassia LLC [1]

HepasnbHOro AupeKTopa no ¢puHaHcam 1 skoHomuke A.C. Ko-
CTapeBbIM, ObIIM PACCMOTPEHbBI OCHOBHbIE ACMEKTbI U pa3pa-
60TaHbl METOAVKIM COBEPLLEHCTBOBAHMA OpPraHn3aLum 1 nia-
HMPOBAHUSA MHHOBALIMOHHDBIX MPOLIECCOB B yrefo0biBatoLLEeM
Npor3BOACTBEHHOM 06beANHEHNM B YCITOBUSAX UHTEHCVIBHO-
ro pa3BmUTMA NPOU3BOACTBA Ha YronbHbIX paspesax [1, 7, 8].

B KaHgupaTcKkom anccepraymm gupektopa YepHoropckoro
pa3pe3sa IH. lLlanoBaneHko pa3paboTtaHa meToauKa NoBbILLE-
HUA 3G EKTUBHOCTU ONEPATUBHOIO KOHTPOJIA pabourx npo-
LieCcCoB YrofbHOro pa3pesa, M03BONALWAA yBEINUYUTb JONI0
NPOV3BOAUTENIBHOIO BPeMeH PaboTbl FOPHOTPAHCMOPTHOIO
ob6opynoBaHus Ha 20-25%. MeTofuKa BKIIOYAET TPY OCHOB-
HbIX 3Tana: pa3paboTKy CTaHAAPTOB Pabourx NPOLECCOB U
onpegeneHve JONyCTMMbIX NPeAenoB OTKIOHEHWI; yCTaHOB-
NEHVE N OCTUXKEHVE LienecoobpasHoli NepruognyHOCTY KOH-
TPOJs; BHECEHME HEOOXOAVMbBIX UI3MEHEHUI B CUCTEMY MOTU-
BaLMM 1 [OMMKHOCTHbIE UHCTPYKUmn [1, 9].

B kKaHgupaTckom guccepTtauum gupektopa M3bixckoro pas-
pe3a A.B. OwapoBa BbIIBNIEHO CyLLeCTBEHHOE BMAHME THMa
OpraHu13aLNOHHON CTPYKTYPbl YrofIbHOTO pa3pesa Ha b dek-
TUBHOCTb Npoun3BoacTBa. O6OCHOBaAHO, UTO NPU Nepexoge K
pa3BurBaloLLeMy TUMY OPrcTPYKTYpbl Npeanpusatna apdekx-
TUBHOCTb MCMOJIb30BaHUs paboyero BpeMeHU pyKoBOAUTENs
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BO3pacTaeT 6onee yem B 10 pa3. 3To 06yCNOBIIEHO TEM, UTO
OH COCPeAOTOUMBAETCA Ha PELLEHUN NEPCNEKTUBHBIX 3adau
pa3BUTYA NPeaNPUATUS, KOHTPONMPYS BbINOSIHEHME TEKYLLUX
3ajay Npomn3BOACTBa NogUMHEHHbIMK [1, 10].

B KaHgupaTckon guccepTaumm anpektopa YepHoropckoro
peMOoHTHO-MexaHnyeckoro 3aBoga W.H. CyxapbkoBa pa3spa-
60TaH METOAUYECKMI NOAXOA K PA3BUTUIO 3aBOAA B CEPBUIC-
Hoe npeanpuaTue. [ogxo BKIOYAET: KpUTEPUIA KOHKYPEHTO-
CNOCcOBHOCTU TEXHMYECKOTO cepBrca Nno obecneyeHmto pabo-
TOCMOCOBHOCTU FOPHOTPAHCMOPTHOTO 06OPYAOBAHUS; TUMbI
KOHTPOJA PEMOHTHOW CJTYXKObl NMPY OCYLLECTBIIEHUN TEXHN-
YeCKoro CepBu1Ca; Noaxod Kk obecneyeHunto cbanaHCMpoBaH-
HOCTV 9KOHOMUYECKNX MHTEPECOB U OTBETCTBEHHOCTU MEXAY
paboTHMKaMK, SKCMNYaTVPYIOLWMMM 1 3aHATHIMU PEMOHTHbBIM
0b6cnyrBaHMeM ropHOTpPaHCNopTHOro obopyaoBaHus[1,11].

B kaHaupaTckom guccepTaumm rmaBHOro NHxeHepa YepHo-
ropckoro paspesa C.H. PaguoHoBa, onupascb Ha 6onbLioi
daKTyeckm matepman 060CHOBAHO, UTO BBeZeHUE GYHKLIM
KOHTPOJIA 3@ Pa3BUTVIEM OMACHbIX NMPOV3BOACTBEHHbIX CUTY-
auun B CTPYKTYpy OYHKLMIA STON Cy6bl, a TakKe B cUCTe-
My ynpaBieHUsi OXpPaHoOW TPyZa 1 NPOMbILLIEHHON 6e3onac-
HOCTbIO YrOfIbHOIO pa3pesa No3BONAET NOBbICUTb YPOBEHb
KayecTBa BbINofHeHNsA GyHKLMIN KoHTpons B 2-3 pa3a [1, 12].



Pa3BuTrie HemaTepuranbHbIX aKTVIBOB B HAaNpPaB/iEHUN COBEp-
LUEHCTBOBAHMs TEXHONIOTUM OTKPbITON yriefo0bluv CAenaHo B
pabotax gupekTopa M3bixckoro paspesa C.B. KaH3bluakoBa u
anpektopa BoctouHo-benckoro paspesa [.B. lNonosa. B Hux
MOKa3aHo, YTO NPV U3MEHEHNM KauyeCTBa OObIBAEMOTO YIS B
1,5 pa3a ero ueHa meHsaeTcA B 2-3 pasa, YTo CyLEeCTBEHHO BNn-
AleT Ha KOHKYPEHTOCNOCOOHOCTb YronbHOro paspesa. O6ocHo-
BaH OCHOBHOW CNoco6 KOMMNEeHCALIMN HEraTUBHbIX I3MEHEHMWI
(baKTOPOB BHELLHEN cpefbl B KPAaTKOCPOUYHOM U CPefiHECPOY-
HOM Mnepuoaax — N3MeHeHNe TEXHOOTMYECKMX NapaMeTpoB
rOPHOTEXHNYECKOWN CUCTEMbI: 0ObeMa 1 KauecTBa Jo6biBae-
MOFO YIs, TeKyLlero KoaddumeHTa BCKpbILLK, Fpy30060po-
Ta, NPOM3BOAUTENIbHOCTU 0bopyaoBaHuA [1, 13, 14].

CyLHOCTbIO METOZOMOMM KOMIMIEKCHOMO MilaHNPOBaHUSA
rOPHOro NPOM3BOACTBA B YC/IOBMAX MHHOBALMIOHHOMO pas-
BUTUSA yriefobbiBatoLero npegnpuaTus, pa3pabotaHHON
B.A. A3eBbIM B JOKTOPCKOW AuccepTaumun, ABAAETCA onpe-
[eneHrie B3auMOCBA3aHHbIX Mep, obecneyrBaoLLMX corna-
COBAHHOCTb B3aMMOJENCTBUA NepcoHana, cbanaHcMpoBaH-
HOCTb TEXHWKW, TEXHONIOTM 1 OPraHr3aLum npoLeccoB asis
nepesofa NPovn3BOACTBEHHON CUCTEMbI 13 GPAKTUYECKOTO CO-
CTOAHMSA B TpebyeMoe Ha OCHOBe TpaHchopMaLun ee CTPYK-
Typbl, YCNELIHO pa3peLlatoLlen MpoTUBopeUns NepexonHbIxX
NMpoLeccoB, Bbi3biBaeMble PA3fIMUYHbIMU TEMMAMU U3MEHe-
HUA COCTOAHWA MOACMCTEM M TEXHOJSIOTMYECKNX MPOLIECCOB —

opranu3aumsa nroussoacTsA il
|

nocpefcTBoM 3GHEKTUBHON TPaHCPOPMALIMM OTHOLLEHUN U
CBA3el B geAaTeNlbHOCTM nepcoHana [1, 15].

HoxkTopckasa gucceptauusa A.C. KoctapeBa COpepKuT nccrne-
[IOBaHWe OpraHn3aLMOHHO-3KOHOMUNYECKIX OTHOLLIEHWI B NPO-
Liecce pa3paboTKu 1 peannsaumm CTpaTermm MHHOBaLUVOHHO-
ro pa3BUTUA YrNiefoObIBatOLLEro MPOU3BOLCTBEHHOIO 0Obeaw-
HeHus. CYLHOCTb CTPATErn MHHOBALMOHHOTO Pa3BUTUA yrrie-
L06bIBaloLLEro NPon3BOACTBEHHOIO OObeANHEHMS B YCIIOBU-
AX CMeHbI ro6anbHbIX TEXHONOrMYECKMX YKaZI0B 3aK/ouaeT-
¢ B pOPMMPOBaHNY €70 OPraHN3aLMOHHO-TEXHONMOTNYECKNX
yKnagoB, obecneunBaLmx AONTOCPOUYHOE IPPeKTUBHOE
U ycTonuyrBoe GpYyHKLUOHUPOBaHNe obbeaunHeHus [1, 16].

B noktopckon ancceptauumm A.b. KnnuHa HayyHo o60ocHO-
BaHa CUCTEMA HEMPEPbIBHOIO COBEPLUEHCTBOBAHUA MPOK3-
BOACTBEHHOIO NMpoLecca, Cxema KOTOpoW NpeacTaBieHa Ha
puc. 3[1,4].

B ocHOBe 3TOM CMCTEMbI LMKNNYeCKoe COBEPLIEHCTBOBA-
HVe MPOU3BOACTBEHHOIO NPOLIeCCa Kak eAUHCTBA TPYAOBbIX,
TEXHOMOMMYECKNX U OPraHN3aLMOHHO-YNPaBIeHYECKMX NPo-
LIecCOB NOCPEACTBOM COaNaHCMPOBAHHOTO MOBbILLIEHMS YPOB-
HS1 NMOJNIE3HOCTM aKTUBOB MPOV3BOACTBEHHOIO OObeANHEHUS.

[lns oueHKN KOHKYPEHTOCNOCOOHOCTU NpeanpuATUs, Ka-
YyecTBa U YPOBHSA UCMO/b30BaHNA €ro akT1BOB OblIv paspa-
60TaHbI MOKa3aTeNu 1 WKasbl, NpeacTaB/ieHHble B mab/. 3,4.
Mx npriMeHeHVe No3BoNIAET onpeaennTb pakTnyeckoe cocTo-
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pecypcos, HOCTW TPyAa 1 np AcTBa)
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npu COXE yp 6 HOCTWN Ha OCHOBE N3BECTHbIX
T NYecKnx p )
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ynp

PE3YJIbTAT: KOHKYPEHTOCMOCOGHOCT, XKI3HECMOCOBHOCTD,
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Puc. 3. Cxema cmpykmypbl cUCmeMbl Henpepbi8HO20 COBEPUWEHCMBOBAHUS NPOU3BOOCMBEHHO20 NPOYECca OMKpbimou y2nedobbiyu

Fig. 3. Structural diagram of the continuous improvement system for surface coal mining process
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I opraHm3ALMA NPOM3BOACTBA

Tabnuya 3
OLueHOYHaA WKala KOHKYPEHTOCNOCOGHOCTY NpeANnpPUATAA OTKPbITON yrnego6bium [1]
Competitiveness rating scale of surface coal mining companies [1]
3¢ PeKTUBHOCTb NCNONIb30BaHUA KoHKypeHTO-
bann Besonacnoctb TpyAa (npon3BoauTenbHoe Bpemsa pa6oTbi) CNoco6HOCTb
(puck TpaBMupoBaHunna)*
O6opyaoBaHuA, nM4y/mec  OnepauvoHHOro nepcoHana, nu4y/mec npeanpuaTtusa (K)
5 <10° bonee 550 bonee 150 Bbicokas
4 10°-5%10° 450-550 125-150 MoBbilweHHasn
3 10° 350-450 100-125 CpepHaa
2 10*-5*10* 250-350 70-100 MoHmXeHHan
1 103-5*103 MeHee 250 MeHee 70 Huzkas
* Puck mpaemupoeanus nepcoHana npedcmasJsieH 8 8ude NPo2HO3HOU 8eposMHocmu;
nmy — npouseoaumeanblﬁ MawuHo-4ac; n4y4 - npouseoaumeanbla YesiogeKo-4ac.
Tabnuya 4
XapakTepuctuka ypoBHel1 KauecTBa akTMBOB NpeanpuATna
OTKpbITOI yrnefo6bium n nx ucnosiboBauus [1]
Characteristics of the asset quality levels of surface coal mining companies and their use [1]
YpoBeHb KauecTBa aKTBOB YpoBeHb
bann MartepuanbHbix HemartepuanbHbix Heocsazaembix ncnonbsoBaHnA
(K,,) (K, (K, aktmeos (K7)
5  Jlyywwe B mupe MoTeHUManbHbIN KONNEKTUB-NIUAEP 85-100%
4  Jlyywwe B nepeaoBovi KOMNaHUm KonnekTtuBs rotoB y4acTBOBaTb B FOHKE 3a NAEPOM 65-80%
3  CpepHue B KOMMaHWK (MO oTpacan) KonnekTns rotoB COOTBETCTBOBATb TEKYLUM 45-60%
Tpe6oBaHUAM
2 CoOTBETCTBYIOLIME MAHUMAJIbHBIM TPe6OBaHMAM KonnekTus NpuiHyxaaeTca K paboTte B COOTBETCTBUN 25-40%
C MUHUMaJ1bHbIMA Tpe6OBaHVIF|MI/I
1 He cooTBeTcTBYIOLWME MUHMMATBHBIM TPEbOBaHKAM 0-20%

AHNE NPeanpPUATUA N KaXKLOro B1Aa ero akTBOB, CMPOeKTH-
poBaTb TPAEKTOPUIO Pa3BUTUSA.

WccnepoBaHue BNMAHMA peanbHOW NONE3HOCTN akTNBOB
NpeanpuATXA, OTpaX<atoLen NxX Ka4ecTBO 1 UCMOJIb30BaHUE,
Ha ero KOHKYPEeHTOCMOCOOHOCTb MO3BONIO BbISBUTb 3aKOHO-
MEePHOCTb, KOTOpas annpoOKCMUPYETCA BO3pacTaloLL e SKC-
MOHEeHLMaNbHON GYHKLMEN, OTPaXKEHHOW Ha puc. 4.

lMoBbllEHVE YPOBHSA peanbHOM NONIE3HOCTU aKTUBOB TPeby-
€T Pa3BUTUA MIUMUTMPYIOLLErO aKTMBA, KOTOPbI BHOCUT ANC-
6anaHC B NPOU3BOACTBEHHDBIN NpoLecc. Kak npaBuio, Takum
ABNAETCA HeoCA3aeMblli akTMB. Pa3BnTue 3TOro akTmBa Tpe-
OyeT MHBECTULWIA B MOBbILIEHNE YPOBHA NpodeccuoHanms-
Ma NepcoHana, peLleHne ero coLuanbHO-0bITOBbIX Npobnem,
a TaKkXKe TeKyLUMX 3aTpaT Ha MaTepuasibHOe BO3HarpakaeHue
3a pe3ynbTaTtbl TpyAa.

YpoBeHb peanbHOW NONEe3HOCTM BCEX aKTVBOB yriefo0bl-

Batowero npeanpuatua (Y, ) onpeaensaetca no ¢opmyne:
K, <K}
yPHA:%’ (M

rae K, — KayecTBo uHTerpanbHoro aktvea; K' - yposeHb
NCMNONb30BaHUA NHTErPasibHOro akTUBa.

Mon nHTerpanbHbIM akKTMBOM NPeanpUATUA MOHNMAETCA
LieNIoCTHOE CoefIHEHME ero HeoCA3aeMblX, HemaTeprasbHbIX
N MaTepuanbHbIX akTMBOB. Ero Kauectso onpegenserca no

BEAYLLEMY OrpaHUYEHNIO:
K, =min Ky, ;K sKpon )-

()

ypOBeHb MNCNoNb30BaHNA UHTErpanbHOro akTmBa:

PPN | i
K = min(Ky,; ;Kjjya Ko )-

3)
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Pe3ynbtaTtom pa3paboTku 1 peanu3alumn pyKoBOAUTENSAMMA
npeanpuATMIA HOBbIX MOAENeN feATeNbHOCTU CTasO NOBbILLe-
HMe KauecTBa W peanbHON NOJIe3HOCTU aKTUBOB (mabs. 5) [1].

LLlnpokoe npusneyeHvie TpyAsLLUXCA 00 beANHEHNA K NPO-
BELEHMIO NCCNIe[OBAHMN NPy pa3paboTke METOA0IOT1IA, MO-
Jenen  MeTOAUK, X MPUMEHEHMIO A1 COBEPLLIEHCTBOBAHNA
NPOn3BOACTBEHHOrO NpoLecca NO3BONNIO NOBLICUTb YPO-
BEHb B3aVIMOMOHMMaHWA 1 B3aUMOAENCTBUA pyKoBoauTe-
newn, cNeynanucToB 1 OnepaLyoHHOro NepcoHana B 4OCTu-
KEHUN uenen pasBmMTUA NPON3BOACTBA. BaxkHbl He TONbKO
y>Ke nosiyyeHHble pesynbTathl. Elle BaxkHee BblABNeHHas 3a-
KOHOMEPHOCTb: MOWCK 1 peanu3auma peweHui no nosbie-
HMIO YPOBHA UCMONb30BaHUA PeCypPCOB NPON3BOACTBA BCEr-
[a NoABOAUT K BUAEHUIO HOBbIX BO3MOXHOCTEN pa3BUTKA.
NHTennekTyanbHO-4€N0BOM NOTEHLMAN, KaK NOKa3biBaeT Au-
HaMunKa pa3uTna OO0 «CYDK-Xakacma», npeacTaBnseT co-
6011 Hencyeprnaemblil UCTOYHUK U ApaliBep 3TOrO Pa3BUTUS.

3AKNIOYEHUE

Pa3BurTre permoHanbHoro yrnefobbisatollero oobemHe-
HIA — 3TO LMKIINYECKOEe COBEPLLEHCTBOBAHME NPON3BOACTBEH-
HOro npoLecca Kak equHCTBa TEXHOOMMYECKOro, TPYLOBO-
ro 1 OpraHu13aLoHHO-yMpaBieHYeCKoro NpoLeccoB nocpes-
CcTBOM C6anaHCUPOBAHHOIO MOBbILLEHNA YPOBHS MONIE3HOCTY
€ro aKTUBOB. [TaBHOE YCNoBMEe Pa3BUTUA — YITyYLLEHUE B3au-
MOZENCTBMA CyObEeKTOB, CPeACTB U NpeaMeTa Tpyaa B Npouns-
BOZCTBEHHOM npotiecce. Llenb ynpaBneHus nm — LOCTUXeHVe
U Bbigep>KUBaHMe napameTpos 3¢ deKTNBHOCTY 1 6e30MacHo-
CTV MPOU3BOACTBA, 06eCNeUnBaloLLMX BbICOKUIA YPOBEHb KOH-
KYPEeHTOCNOCOOHOCTN 06 beMHEHNA 1 €70 MHBECTULIMOHHON
NPUBNEKaTENbHOCTM. [NMaBHbIM GaKTOPOM Pa3BUTUSA ABNAET-



€S OpraHn3aLyia onepeXKaloLLero NoBbILWEHUA YPOB-
HA KauecTBa HeOCA3aeMbIX U HEMATEPUANbHBIX aK-
TVBOB AN YCNewWwHoro GopMUPOBAHUS 1 OCBOEHUS
LienecoobpasHOro YPoBHs UCMONb30BaHNA MaTepu-
aribHbIX aKTUBOB NMPOV3BOACTBEHHOIO 06 beAVUHEHNS.
CpeacTBOM 3TOro ABMAETCA BOBMIEUEHME NepcoHana
B MPOLLECC Pa3BUTKA NPOU3BOACTBA — MOUCK, pa3pa-
6OTKY, peanun3aLuio 1 OCBOEHKE YnyULleHNI BO BCEX
€ro 3/1eMeHTax 1 CBA35X Ha OCHOBE pa3paboTaHHOM 1
chopMUpOBaHHO B 0O beAVHEHUN CUCTEMDI HEMPE-
PbIBHOrO COBEPLUEHCTBOBAHNA NMPOU3BOACTBEHHO-
ro npouecca.

Cnucok numepamypel

1. Kununx A.b. HayuHoe 060CHOBaHME CUCTEMBI HEMpPepbIB-
HOro COBepLIEHCTBOBaHWA MPOM3BOACTBEHHOTO NpoLec-
ca OTKpbITON yrnefnobblum: cneu. 05.02.22 «OpraHu3auus
NpPOW3BOACTBA (FOPHas MPOMBILIEHHOCTb)»: ANC. ... AOKT.
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Fig. 4. Effects of the real utility level of assets on the competitiveness
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of a surface coal mining company (as exemplified by SUEK-Khakassia LLC)

Tabnuya 5

OueHKa COCTOAHUA aKTUBOB U X UCMOJIb30BaHUNA

B 000 «CYIK-Xakacusa» (qgononHeHo [1])
Assessment of the assets condition
and their use at SUEK-Khakassia LLC [1]

lop
2002 2007 2012 2017 2022

4. Kunun A.B., Ases B.A., Koctapes A.C. CoBepLueHCTBOBa- KauyecTtBO aKTMBOB:
HU1e NPOVM3BOLCTBA B YCNOBUAX GUHAHCOBOTO Kpusmuca /  MatepuanbHbix (MA) 22 24 30 45 46
Yronb. 2010. Ne 7. C. 34-37. HemaTepwmanbHbIx (HMA) 2,1 2,2 31 3,8 4,0
5. dddeKTUBHOe pasBuTHe yrnepobbiBaiowero nponssog-  Heocasaembix (HOA) 20 24 38 39 41
CTBEHHOrO OGbeANHEHNS: NPAKTIKA M MeToabi: MoHo-  HTerpanbhoro (KA) (¢opmyna 2) 20 22 30 38 40
rpadus / A.b. Kunun, B.A. Azes, A.C. Koctapes u gp. M.: MCHONE SO SHWEIKTHEDES
MaTepuranbHbIX 1,0 1,5 2,7 3,0 3,2
lopHas KHura, 2019. 280 c.
6. K AB. MeToanka ¢o oBaHMs OBALOHHON HemaTepuasnbHbIX 1,0 1,7 2,7 3,1 3,2
- AATIAR AD. AET AJ/'K pMrpoBaHit 6V|HH HoHHON HeocA3aeMbIX 1,0 1,8 3,8 4,0 43
OpraHu3aLMOoHHOW CTPYKTYpbI yrneaobbiBatoLiero npo-
P 4 PYKTypo! yrnea " P uHTerpanbHoro (K%) (bopmyna 3) 1,0 19 2,7 3,0 32
N3BOACTBEHHOro 06beauHeHus: cney. 05.02.22 «Opra- 2
HM3auma NPOU3BOACTBA (FOpHAA NPOMbILLIEHHOCTb)»: YpoBeHb peabHOM NONE3HOCTH 04 0.7 1.6 23 2,6
. aKkTMBOB nNpepnpuaTtua (V. )
OWNC. ... KaHA. TexH. HayK / KnnnH Anekcein borgaHosuu. LAREY
M., 2010. 124 Goprye )
N ’ ¢ YpoBeHb KOHKypeHTocnocobHoct 1,9 2,4 3,3 3,7 3,8
7. Ases B.A. CoBepLueHCTBOBaHWE CUCTEM OpraHM3aumm n
NAaHUPOBaAHNA B YCIIOBUAX MHTEHCMBHOIO pa3BuTuA npoussoa-  11. Cyxapbkos W.H. DopmrpoBaHmne KOHKYPEHTOCMOCOBHOrO TeXHU-
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N3BOACTBA (FOPHaA MPOMbILUAEHHOCTb)» : ANC. ... KAHA. TEXH. HayK / cnopTHoro obopyaoBaHua: cned. 05.02.22 «OpraHu3auma npous-
AseB Bnagnmup AnekcaHgposuuy. M., 2011. 137 c. BOJCTBA (ropHasA NPOMBILAEHHOCTb)»: ANC. ... KaHL. TEXH. HayK /
8. Koctapes A.C.naHnpoBaHWe NHHOBALIMOHHbIX NPOLIECCOB B yrie- Cyxapbkos Wropb Hnkonaesuu. M., 2018. 139 ¢.
Ao6blBatoLLEeM NPON3BOLCTBEHHOM 06begnHeHuu: crel. 08.00.05 12. PagnoHoB C.H. CHuKeHWe prcKa TpaBMUPOBaHWA MepcoHana yronb-
«IKOHOMVKa ¥ ynpaBieHne HapOAHbIM XO3ANCTBOMY: JUC. ... KaHA. HOro pa3pe3a Ha OCHOBE GYHKLIMOHANBbHOTO Pa3BUTWA CITyKObl OXpa-
3KOH. Hayk / KocTapeB AHgpet Cepreesuy. YenabuHck, 2011. 148 c. Hbl TPyZa ¥ NPOU3BOACTBEHHOrO KOHTponA: cnew. 05.26.01 «Oxpa-
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PaccmoTpeHbl MeTos HarnpasneHHoro rugpopaspsisa (HIP)
TDYAHOOOPYILALLENACA KDOBIY 1 CPEACTBA €r0 Peanv3aLmm
13 [IOArOTOBUTEbHBIX BbPabOTOK yrosbHbIX LWaxT. MeToqom ko-
HEYHbIX 371EMEHTOB MPUBELEHbI PE3YILTATbl YACIEHHOO MO-
JEIMPOBAHNA HAMPAXEHHO-4ePOPMUPOBaHHOrO COCTOAHNA
FOPHOVI MOPOALI MPU BEAEHMIN OYNUCTHBIX PaBOT Ha COMNKEH-
Hbix yrosbHbix raactax XVIm XVII 8 ycnosuax waxtel vm. Jle-
HWHa. YCTaHOBAEHO B/IMAHWE FOPHOIO [aBAeHNA Ha LenvK v
MOArOTOBUTETbHbIE BbIPAOOTKN HIKENEXALLErO COMKEHHO-
ro nnacra npw pa3paboTKe BhILLENEXALLErO YroIbHOO 1/1a-
CTa OYNCTHBIM 3a60eMm. [TokazaHa HEOOXOAMMOCTb Pasyrpoy-
HEeHWA KDOBJIV HAaMPaBAEHHbIM MAPOPA3PbIBOM BbILIENEXALLE-
ro naacta 4nida IMKBUAALUMM Harpy30K Ha LEevK v nogroToBu-
Te/IbHbIV 3660V HUXKENEXALEro M1acTa. Pa3paboTaHbl TEXHO-
JIOMNYECKNE CXEMbI Y MPOBEAEHBI LUAXTHBIE MEPOMPUATAA 10
0CazKe KPOBJI B BbILLIENEXALUEN JIABE, YTO MO3BOSIMIIO CHU-
3UTb Harpy3Ky Ha ek Hukenexatyero rnacta XVI, yctpaHnte
Pa3pyLIEHNE YITIA B LIESIUKE 1 BbIMNOIHNTL MOATOTOBUTETbHbIE
pabOThi C 3a4aHHBIM ACTIOPTOM KPEMIEHMUA.

Knioueewie cnosa: nodzemHas paspabomka mecmopoxaoe-
HuU, conuxeHHble Nacmel, mpyoHOOOpywaroujuecs Kposu,
HanpasneHHbIl 2u0popaspsIs, weneobpazosamersns, 2epme-
mu3amop, YucsieHHoe MoOesTUPOBAHUE, MemMoO KOHEeYHbIX 3/1e-
MeHMO8, MexHOI02UYeCKas cxemd, WaxmHsle UCNbIMAaHus.
AnayumupoeaHusn: CoxpaHeHe Lenvka 1 MoAroToBmTe Nb-
HOFO LUTPEKa 3a CYeT Pa3ynpoOYHEHMA KPOBW Bbllenexa-
LLier NaBbl HaNpaBfieHHbIM rmagpopaspbisom / B.A. KnuwnH,
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I non3EMHbIE PABOTDI

NN BbI3bIBAET KOHLEHTPALMIO FOPHOTO [AaBJIEHUSA Ha YroJsib-
HbI MacCUB B 30HE OYMCTHOO 33605 U Ha CONMPSXEHNAX €ro
C rOpHbIMY BblpaboTKamMu, YTO MPOBOLMPYET FOPHbBIV yaap.
B TaKnx ycnoBumAX LeNIKN 1 OXPaHAEMble NO4rOTOBUTESb-
Hble BbIpabOTKM NOABEPraloTCA AENCTBUIO BBICOKOTO OMop-
HOFO 1aB/IeHNA 33 CYET 3aBUCAHNA KPOBIM Ha 3HAUNTENbHON
nnowaau. 3To NPUBOAMT K Pa3pyLLEHUIO FOPHbIX BbIPabOTOK
1, COOTBETCTBEHHO, K HAPYLLEHVIO HOPMAJIbHOTO PeXXuma pa-
60Tbl 4OOBIYHOIO TPAHCMOPTA Y NPOBETPUBaHNA 3a60eB. Heo-
XVAaHHbIe HeynpaBnsemMble AHaMUYeckue o6pyLIeHNs rop-
HOro MacCMBa HAHOCAT GONbLLOW Bpea — ONacHbl Afsi NIOAEN,
pa3pyLIaloT MEXaHM3MbI Y TOPHble BbIPaboTKu. Kpome 310rO,
3aBVICAHUSA KPOBJIY BbI3bIBAlOT KOHLIEHTPALNIO FOPHOTO AaB-
NEHMSA Ha YrOJbHbBI MAacCUB B 30HE OYMCTHOTO 33605 1 Ha Co-
NPS’KEHMAX Er0 C FOPHBbIMU BbIpaboTKamMu, YTo NPOBOLMPY-
€T BHe3anHbIN Bbibpoc yrna v rasa [1, 2, 3, 4]. B nocnegHue
HEeCKOJbKO AeCATUNETUI AUHAMMYECKUE 0bpyLIeHNA NPoY-
HOW KpoBnv npou3soLwnv 6onee yem B 100 yrosibHbIX LWAXTax
KuTas, uTo NprBeNo K MHOrOUMCIEHHbIM TPaBMaMm, HeCYacT-
HbIM CJTy4YasiM CO CMEePTEbHbIM CXOLO0M, K Pa3pyLLEHMIO Bbl-
paboTok u obopynosaHus [5, 6]. B ABcTpanuu gns ynpasne-
HUA TakKUMU KpoBnsmu [7, 8] NpUMEHSIOT rngpopacuseHe-
HMe rOpPHOro MacCcuBa NyTemM OypeHUs 1 06CaKN CKBaXKMHbI
C MOBEPXHOCTW.

TOro MO0 He MPOU30ITHY B CJTyYae CBOEBPEMEHHOTO UC-
KyCCTBEHHOrO 00pYLUEeHVA OCHOBHOW KPOB/W — MPVIHYAUTESb-
Hom ee nocaaku. CyliecTByole MeTOAbl Pa3ynpoOYHEHNA
TPYAHOOOPYLLAWNXCA NOPOS, pa3paboTaHHble B 1990-x ro-
Hax (nepenoBoe TopneAnpOBaHWE, TMAPOMUKPOTOPNeanpo-
BaHVe 1 T.4.), HECMOTPA Ha OMbITHYIO AJINTENIbHYIO NPOBEp-
Ky, HE JaloT B OONbLUMHCTBE CJlyYyaeB MONOXKUTESbHBIX pe-
3yNbTATOB.

METOZ HANPABJIEHHOIO rMaAPOPA3PbIBA KPOBJIU

[nAa npepgoTBpalleHna ANHAMUYECKUX ABIEHUI B LIAXTaxX
NnpeAanoXeH YHVKaNbHOW 6€3B3PbIBHOM METO/ HanpasJieH-
Horo rugpopaspbiea nopog (HIP) [2, 3, 9]. ina BbINOAHEHWUS,
HanpaBfIeHHOro rMapPopaspbiBa B MacCUBe KpoBnu (puc. 1,a)
B CTEHKAX BOCCTAIOWMNX CKBaXWH, OPUEHTUPOBAHHbIX HOP-
ManbHO CJIONCTOCTU, C MOMOLLbIO CNEeLNanbHOro MHCTPYMEH-
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Ta HApe3alT MHULMVPYIOLLYIO Lenb 3agaHHO GOpMbI 1 pas-
MepOB, ABNALLYICA KOHLEHTPAaTOPOM Hanps»KeHW. 3aTem
Wwenb repMeTM3npPYIOT YNpyro-paclunpaoWnuMCca pykaBom 1
B Hee HarHeTalT Hacocom 7 no Tpybonposofgam 1, 5 B pexu-
Me rmapopaspbiBa XNOKOCTb.

B pe3ynbTaTte Xpynkoro pa3pbiBa NPOUCXOANT POCT LWenu B
3afjlaHHOM HanpasneHun. ina ocagoyHbix NOpPoA NPOYHOCTb
Ha pa3pblB B HanpaBneHUN MO CIOUCTOCTM HaMMEHbLUas.
MosTomy ycnoBue gna pacnpoCcTpaHeHUs Wenu no CoucTo-
CTV ABNSIeTCA Hanbonee 6naronpuaTHbIM. PaccnoeHne MoHo-
JINTHOW KPOBIN MOXET OblTb OCYLLIECTB/IEHO Ha OAHOM, [IBYX
1 6ornee ypoBHSX (B 3aBUCMMOCTM OT KOJIMYECTBA MHULINNPY-
OLWNX LWenen, Co3aBaeMblX B CKBaXKUHE).

[ns 6ypeHna CKBaXXMH UCMOb3YHOTCA MOPOAHbIE KOPOHKU
AvameTpom 46 MM C YCTPOMNCTBOM 3aUMCTKUM LMYypa — «nay-
Kom». [epeuriciieHHble TEXHONOrMYecKmne NpoLecchl oCyLLecT-
BJIAIIOTCA C MCMOMb30BaHNEM Kak CTaHJAapPTHOro 06opynoBa-
HMA obLLero Ha3HaueHMsA, Tak 1 y3kocneymanbHoro. K obopy-
[OBaHMI0 06LLEero Ha3HayeHVA OTHOCATCA OypoBble CBEpa U
HarHeTaTesIbHble YCTaHOBKU (BbICOKOHAMOPHble HACOChI, Mac-
NOCTaHUMUN MeXaHN3MPOBaHHbIX KOMIMEKCOB), K cneuunasib-
HOMY — Lleneobpa3oBaTesib (MHCTPYMEHT AN MPOpe3aHus
VHULMMPYIOLLMX LIeSIe Ha CTEHKAX CKBaXKUH (cM. puc. 1,6) n
nakep-repmeTnsaTop 30Hbl MHULMMPYIOLWEN Wwenun «Taypyc»
(cm. puc. 1, 8). docbika repMeTn3aTopa K 326010 BOCCTAOLNX
niacToB NPOM3BOAMTCA MPY NOMOLLN CNeLnanbHOro Kom-
MNeKTa BbICOKOHaNopHbIx Tpy6. CoegUHEHNE HarHeTaTesb-
HOW YCTaHOBKM C BbICTYMAIOLLMM M3 CKBAXKMHbI KOHLIOM TPY6
OCyLLeCTBNAETCA Yepes cneymnanbHbiii NepexoaHnK (Konek-
TOpP) NOCPEACTBOM BbICOKOHAMOPHbIX MTMOKUX LUNIAHTOB.

Mocne obpa3oBaHMA TPELWMH B CKBaXKUHE Ha Hanpasse-
HMe pacnpoCTpaHeHNA NOCNeayoLMX FTMAPaBINYECKNX Tpe-
LWH B OCHOBHOM BNMAET PernoHasnibHoe nose HanpsaKeHni
3E€MHOW KOpPbl, KOTOPOE MOXKET Bbl3blBaTb MPOCTPAHCTBEH-
HOe OTK/IOHEeHMe rmapaBanyecKmX TpewuH. BnnaHme nckyc-
CTBEHHO CO3aHHOW TPELUMHbI, 3aKOH ee pacnpoCTpaHeHus,
a TakXKe OLeHKa pe3yNbTaToB M3MEHEHWA Hanpsa»KeHHO-
LedopMUPOBAHHOTO COCTOSIHUS MacCKBa HYAatloTcA B MPo-
JOMKEHNN AanbHENLWNX TEOPETUYECKMX U SKCMepUMEHTab-
HbIX NCCNeaoBaHUN.

r

Puc. 1. Cxema pacnonoxeHus mexHo102u4ecko20 06opy008aHus (a): 1 — wnyp, 2 — UHUYUUPYOUAs Wwesb, 3 — nakep, 4 — 8bICOKOHANOPHbIe
mpy6bl, 5 - Konnekmop, 6 — coedUHUMesbHble pykasd, 7 — HACOC, 8 — U3MepumesibHAA annapamypa u npuMeHaemoe 060pyoosaHue:
weneobpazosamens (6), nakep-zepmemuzamop HeypasHoseweHHblIl (Taypyc) ¢ knanavom (8)

Fig. 1. Layout of technological equipment (a): T — borehole; 2 - initiation slot; 3 — packer; 4 — high-pressure pipes; 5 — manifold; 6 - connecting
hoses; 7 - pump; 8 - measuring instruments and equipment used: splitter (6), unbalanced sealing packer (Taurus) with valve (8)
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Pa3paboTaHbl TEXHONOTNYECKME CXEMbI MO NPUMEHEHNIO
HanpaB/IeHHOro r’MAPOpPa3PbIBa A5 Pa3ynpPOYHEHUs KPOB-
JIV B MOHTaXXHOW 1 AEMOHTAXKHOW Kamepax, AiNA COXPaHeHUs
MOBTOPHO MCMOJb3yeMbIX BbIPabOTOK Y CHUMKEHMSA HAarpy30K
Ha YrosibHble LIeNUKY, a TakxKe 4NiA IMKBMAAUUM nyyeHns no-
UBbl FOPHbIX BbipaboToK. Pa3paboTaHHbili meTog HIP kpos-
N B PA3/IMYHBIX TPAAULMOHHDBIX TEXHOJIOTMUYECKMX CXeMaX
nonyyaeT Bce 6onbliuee pacnpocTpaHeHue Ha waxTtax Kys-
6acca [2, 3,9, 10, 11]. Mocne peanvsauun meToga B yCIIOBU-
Ax waxtbl Moky (Mup) B MNonbLue [9] OH BHegpAeTca Kak Me-
TOf 60pbOLI C FOPHBbIMU Yaapamu [12]. 9To NO3BONMAO U KK-
TANCKNM CrieymanmcTam HayaTb BHegpeHue metoga HIP Ha
waxTax Kutaa [13, 14, 15].

YUACJIEHHOE MOAENIMPOBAHUE

Mpwn 0TpaboTKe CONMMKEHHDIX YrONbHbBIX M1aCTOB B YCJIOBU-
AX TPYAHOOOPYyLLaeMbIX KPOBEb UX 3aBUCAHME B BbipaboTaH-
HOM NPOCTPAHCTBE BbI3bIBAET HE TOJIbKO AMHAMUYECKMeE AB-
NeHnA Npy Nnocagke KPoBAu, HO 1 CO3JaeT pe3Koe yBenunye-
Hue 3aTpaT Ha noafepXaHue n 6esonacHoe BefeHVEe NOATO-
TOBUTENbHbIX BbIPabOTOK, MPOMCXOAALUX B 30HE UX BIUS-
HUA, HANPYIMEP Ha HYXKeNeXallux niacTax, Kak 3To 6biso Bbl-
ABNeHo Bo BbeTHame [16]. AHanornyHasa cuTyauusa BO3HUK-
na B HacTosiLlee BpeMsd Ha WwaxTte UM. JIeHVHa, rae NoAroTo-
BUTESIbHbIE PaboTbl Mo HUXKenexawemy nnacty XVIl otctaioT
OT OUUCTHBIX PaboT No BbiWwenexatyemy nnacty XVI (puc. 2).

YumnTbIBas, UTO CKOPOCTb NMOArOTOBUTENbHBIX PAabOT 3HaUM-
TEeNIbHO NPEBBILIAET CKOPOCTb OYMCTHBIX PaboT, NOArOTOBM-
TesIbHble BbIPAabOTKY MO MIACTY OKaXyTCA B 30HE BAUAHUSA
onopHoro aaeneHua nnacta XVI. CHuxeHne 3aTpaT Ha npo-
XOAKY U nogaepaHue noAroToBUTENIbHON BbIPAabOTKN HU-
Xenexallero yrofibHoro njacTa npeasioxeHo obecneunTb
3a CYET CHUPKEHMS 3aBUCaHNA KPOBNY B BbIPAaOOTaHHOM Mpo-
CTpaHCTBe Bbllwenexallen nasbl. OcyLlecTBIeHNe pa3rpy3Ku
rOPHOro MaccriBa B NOArOTOBUTENIbHOW BbIPAbOTKe HuXKese-
Xawen nasbl nnacta XVIl npegnoxeHo ocywecTBuTb MeTo-
aom HI'P 3aBucaiowmx TpyaHOO6PYLLAKWUXCA KPOBESb U3
NoAroTOBUTENbHOM BbIPaboTKM AENCTBYIOLLEN BbILIeNeXa-
Wwewn nasbl No nnacty XVl c HeKOTOpbIM ONepeXxeHnem OTHO-
CUTENBHO OYMCTHOTO 3ab0s.

Boiwenexawun nnact XVl oTpabaTtbiBaeTcs naBou
N2 0-16-10 c HEKOTOPbIM OMNepeXXeHnem ABUraloLLEerocs rno
Huxkenexawemy nnacty XVII BEeHTUAALMOHHOrO WTPeKa faBbl
N2 0-17-14. Hannumne npoyHomM KpOBAMN HEMOCPEACTBEHHO HaA
nnactom XVI, no3Bonaet NpegnononTtb, YTO B 30HE OMNOp-
HOro AaBJfieHUA KpaeBble YaCTN BEHTUIALMOHHOIO WTPeKa
N2 0-16-12 1 koHBelepHoro wTpeka N2 0-16-10 6yayT ucnbi-
TbIBaTb MNOBbILLEHHbIE HAarPy3Ku OT KOHCOJIM OCHOBHOW KPOB-
nn. B HuxepacnonoxeHHom nnacte XVII npoxoguT ¢ HeKoTo-
PbIM OTCTaBaHUEM BEHTUIALNOHHDBIN WTpeK naBbl N2 0-17-14,
KOTOPbIN B TeUYeHMe MecALla OKaXKeTCA B 30He BUAHWA BEH-
TUNALMOHHOTO WTpeKa nasbl N2 0-16-12, oTpabaTbiBaemoi
no Bbliwenexatwemy nnacty XVIl. B gaHHon cutyaumm npeg-
NIOXKEHO OCYyLeCTBAATb pa3rpy3Ky Kpenu oT BbICOKUX Fopu-
30HTasIbHbIX HAMPSXKEHWI 1 U3rMbaIoLLMX HArPy30K C MOMO-
b0 UCKYCCTBEHHO CO3A4aHHbIX OPUEHTUPOBAHHBIX TPELLWH
meTogom HI'P. 3To No3BONWT M3MEHUTb HanpaBfieHne Aen-
CTBUA HAMOOJbLUErO YCUUS OT FOPHOTO AABNEHMSA HA KPerb
MeXaHV31POBAHHOIO KOMMIEKCa, KOTOpOe byAeT HanpaseHO
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Ceqenme 11 Muact 16

Cestenme 11

[ Couenme I

OGpyimesHEe
MOPoIs

Tnact 17
Ll emrs -

Puc. 2. CocmosHue 2opHbix pabom no nnacmam XVI u XVII:

1 — 8eHMuAYUOHHbIU wmpek (BLL) 0-17-14;

2 — 8eHMUAYUOHHbIU wmpek (BLL) 0-17-12;

3 — 8eHMunAYUoHHbIU wmpek (BLL) 0-16-12;

4 — KoHeeliepHbIl wmpek (KLL) 0-16-10

Fig. 2. Progress of mining operations in Seams XVI and XVII:

1 - ventilation drift (VD) 0-17-14; 2 — ventilation drift (VD) 0-17-12;
3 - ventilation drift (VD) 0-16-12; 4 - conveyor drift (CD) 0-16-10

B CTOPOHY 3aBaJ1a, a TakXKe CHU3UTb Harpy3Kun Ha BeHTUNALM-
OHHbIN WUTPEK HMXKepacnonoxeHHow nasbl N2 0-17-14. 3Tum
06eCneyrBaeTCs «CTOK» SHEPrum oT JeNCTBYIOLMX CUIT B 3a-
JaHHOM HanpaBnieHUu, T.e. nepepacnpeneneHne Hanpasne-
HUA genctena cun. icnonb3oBaHue HanpaBiieHHOTO rMApPo-
pa3pbiBa NO3BOANT OCYLLECTBUTb OOPbIB KOHCONM KPOB/U
Hagl yrosibHbIM MacCMBOM B Neprof oTpaboTKM BbIEMOYHOIO
yyacTka 0-16-12 nnacta XVI.

[nA BbIACHEHMA reoMexaHNYeCcKoro 1 MPOYHOCTHOTO CO-
CTOAHUA MeXKnaBHOro uenunka no nnacty XVIl paccmotpum
mpu eepmuKanbHbIX ce4eHUA PacCMaTpUBaeMbIX NIacToB,
napasniefibHbIX IMHAN OYMCTHBIX paboT (cm. puc. 1). Ceye-
Hue I, B koTopom uenuk no nnacty XVIl Haxogutca B obna-
CTV BAVAHUSA BblpaboTaHHbIX NpocTpaHcT nnacta XVI (cwm.
puc. 2), (puc. 3, a, 6).

OcHOBHbIMU 6710KaMV PacYeTHOW 06/1aCTV ABNAIOTCA: BMe-
LwatoLme nopofbl 1, yrofbHble NAacTbl 2 C BbigeNeHHbIMU MeX-
NaBHbIMU LienIKamMmm 3 1 06pyLLIeHHble Mopogabl 4 BbipaboTaH-
HbIX NpoCTpaHCTB nnacta XVI. Pasmepbl pacuetHol obnactu
coctaBnaT 140 m no ropmsoHTanu 1 100 M No BepTMKanu.
MouwHocTtb nnacta XVI coctaBnset 1,5 m, nnacta XVIlI - 3,0 m,
MeXaynnactbs — 8 M. BbicoTa 6510Ka 06pyLLEHHbIX MOPOA Npu-
HUMaeTCA paBHOM MATUKPATHON MOLHOCTW BbIHMAeMOro
nnacTa. Yron HaknoHa 6510Ka 06pyLUEHHbIX MOPOA COOTBET-
CTBYeT YNy OTKOCa 1 cocTasnan 42°. NNonoxeHne Koopau-
HaTHbIX OCel N306paxkeHo Ha puc. 3, a.

Bce 610K/ NPUHATLI TMHENHO-AePpOPMUPYEMBbIMU CO 3Ha-
YeHNAMN MOZYNA NMUHENHbIX Aedopmaunii E, koabouureHTa
nornepeyHbix gedpopmaunii v, IPOYHOCTbIO MOPOA Ha OAHOO-
CHOe CKaTne G_ U 06bEMHOW Maccon p, NpefCTaBNeHHbIMM
B mabsuye C NCrnosb3oBaHnemM gaHHbIX [17].

B BbIOpaHHOM ceyeHUU peanusyeTca NNocko-gedop-
MMPOBaHHOE COCTOAHME MacCKBa rOPHbIX MOPOA CO creay-
IOLIMUM FPaHNYHbIMK ycioBuaMU. Ha Bcex rpaHmuax obna-
CTW OTCYTCTBYIOT KacaTesbHble HanpsxeHus. Ha BepTukanb-
HbIX FPaHMLax HOPManbHble NepeMeLLeHNA PaBHbI HYIO, TaK
’Ke, KaK M Ha HKHEN rOPU30HTaNIbHON rpaHuue. BepxHas
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HanpsaxeHune
c 107 H/m?

-0.180
-1.027
-1.873
-2.720
-3.567

BLU-0-17-14 BLLU-0-17-12

4413
-5.260
-6.107
-6.953

(]

BLU 0-17-14

BLU 0-17-12 7800

Puc. 3. CeyeHue | u e2o paciemtas obaacme (a): 1 — emewarowyue nopoosl; 2 — y2oneHsil niacm XVII; 3 — mexnasHvle yenuku;
4 — 06pyweHHble nopookeil. [Tone sepmukasnbHelx HanpaxeHul 8 cedeHuu | (6)

Fig. 3. Section | and its calculated area (a): 1 - host rocks; 2 — coal seam XVII; 3 — interwall pillars; 4 — collapsed rocks.

Vertical stress field in Section | (6)

XapaKkTepuctukm 610KoB mogenu

Bnok E, MINa v o,,MMa p, 1/™m
BmeLuaiowne nopoapl 10* 0,2 60-100 2,55
Mnact XVI 10* 0,25 7,2 1,31
Mnact XVII 10* 0,25 11,5 1,32
O6pyLUeHHble Moposbl 10* 03 60 2,0

rpaHnLa HarpyxeHa BepTUKanbHbIM aBjieHnem, COoTBeT-
CTBYIOLLMM BECY BblLIENIEXALLEN KPOBMM C YYETOM MyOuHbI
3aneraHus nnacta XVI (470 m). Bce 6noku pacueTHol obna-
CTW Harpy»keHbl 0O6bEMHOW CMNON, COOTBETCTBYIOLWEN 06b-
eMHo macce 6noka.

PeweHne paccmaTprBaembix 3a4a4 BbIMOSHANOCH YNCEH-
HbIM METOOM KOHEUHbIX 31eMeHTOB [18] o NMueH3noHHOM
nporpamme «ELCUT». Yncno y3noB ceTKu KOHEYHbIX SN1eMeH-
TOB COCTaBnANo nopsagka 150000, To ectb 6onee 10 y3510B Ha
KBaApaTHbI METP pacyeTHOM 0651acTL. YABOEHME YCa Y3108
CETKU NPYBOAMIIO K U3MEHEHMIO 3HAUYEHUIA HAMPS>KEHNI He 60-
nee yem Ha 6%. Ha puc. 3, 6 nokasaHo pacnpegeneHue BepTu-
KasnbHbIX HanNpsAXeHun B ceyeHuu |. B npoBefeHHbIX pacyeTax
CKMMaloLLmMe HaNPAXeHUA NPUHATbI OTPULEATENbHbBIMI.

Ycnosure npoYyHOCTY ropHbIX nopod Mopa B rnaBHbIX Ha-
nps>keHnax nmeet sug [19]:

Om

Sp
0o =0 ———:03<0,,

()

CK

raec , o, —Haubonbluee N HaMMeHbLUee MaBHOE HaNPAXeHNe;
G,, O, — NPeAesbl NPOYHOCTU NOPO/bI Ha PaCTAXEHNe U Ha
cXKaTwue.

Takum obpasom, ecim G, > G, TO NPOUCXOANT HapylleHne
NPOYHOCTMN rOPHOM Nopogbl. Bmelatowme nopoabl MMeoT
cpegHun nNpefen NPoOYHOCTY Ha CKaTme, pasHbin 80 MIla.
MpPOYHOCTHOE COCTOAHME 6JIOKOB OLIEHUBANOCH MO KPUTEPUIO
Mopa ¢ yueTom OTHOLLEHWA NPEAENOB MPOYHOCTM Nopoa n
YrofibHbIX MJACTOB Ha pacTAXKeHue K npeaeny nNpoyYyHoCTU
Ha oxatue 1:10 [17]. 3HaueHnsa Kputepua Mopa B ceueHnn
| 6onbLe, yem 80 MI1a, NoKa3aHbl KpacHbIM LIBETOM (puc. 4),
B 06/1aCTAX KOTOPOro BMELLAOLLNE MOPOALI TEPAIOT MPOUYHOCTb
(pasynpouHsatoTca).

B o6nactax ¢uoneToBOro 1 XenToro UBeTa BMeLlaolme
Nopofbl COXPaHAIT CBOKO MPOYHOCTb. 30HbI Pa3ynpoYHeHUsA
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BLLU-0-17-14

BLL-0-17-12

Puc. 4. PacnpedeneHue 3HayeHul kpumepus Mopa
8 6s10Kax emewaroujux nopoo 8 ceyeHuu |

Fig. 4. Distribution of the Mobhr criterion values
in the blocks of host rocks in Section |

6710KOB BMELLAIOLLMX NMOPOS NMPUYPOYEHDI K BEPXHEN FpaHuLe
pacyeTHOM 06MacTK 1 rpaHULIamM 06pyLLIEeHHbIX Nopog. AHa-
NOTNYHbIE PacyeTbl HbIIV NPOBEAEHbI AN OLEHKU NPOYHO-
CTU MexnaBHoro uenuka nnacra XVIl c npegenom npoyHoctu
Ha oxaTue, pasHbim 11,5 MMa. Kputnyeckoe 3HaveHue Kpu-
Tepua Mopa, npy KOTOPOM NPOUCXOAMUT PaspyLUeHne uenu-
Ka, 66110 NpuUHSTO paBHbiM 1,15-10°8 Ma (puc. 5).

B ceueHnn | yenmk nnacta XVIl coxpaHaeT cBOK NPOYHOCTb
Tam, rge 3HayeHua Kputepma Mopa cOCTaBnAT MeHee YyemM
1,15-10°MNa (uenuK nokasaH *eNTbiM 1 G1ONETOBbIM LIBETOM)
(cm. puc. 5, a). KpacHbIM LBETOM Bblfie€NeHbl 30Hbl pa3ynpoy-
HeHVA Uenvka, npunerawwme K wrpekam. OgHaKo B 3THX 30-
Hax NpefyCcMOTPeHO KpernseHne 60KOB LUTPEKOB, KOTOPOE Mo-
3BONAET YyCTPaHWTb Pa3ynpoYHEHNeE YIAA.

B ceuenuu Il yenuku nonadaiom e 30Hy 8/1UAHUA MeXa-
Hu3upoeaHHoli Kpenu (cm. puc. 2). B pacueTHon 06nactu me-
XaHN3MPOBaHHOW Kpenu 3ajaBanca OTnop Kpenwu Ha KPOBJIIo
1 MOYBY OYMCTHON BbIPAbOTKU, PaBHbIV paboyemy COnpoTB-
nenuto Kpenu 1 MMMa (puc. 6, a).

YBenuueHvie BepTMKaNbHbIX HaNpsXeHN NPONCXOAUT B 06-
NacTaX, NPUMbIKALWKX K WTpekam nnacta XVI (cm. puc. 6, 6).
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Puc. 5. PacnpedeneHue 3HadyeHul kpumepus Mopa 8 mexxnasHom yenuke nnacma XVIl: a — 8 cedeHuu |, 6 — 8 cedeHuu Il, 8 — 8 cederuu Ili,
2 — ceyeHue lll nocne peanusasuu HIP

Fig. 5. Distribution of the Mohr criterion values in the interwall pillar of Seam XVII: a - in Section I, 6 - in Section Il, 8 - in Section lll,

2 - Section Ill upon application of the directional hydraulic fracturing

a BLU-0-16-12 I | KLL-0-16-12 HanpskeHne Puc. 6. Pacuemnas o6-
o, 10’H/m? nacme 8 ceqyeruu ll (a),
e pacnpedeneHue sepmu-
KaJlbHbIX HanpsixeHud 8
. e/ ceyeHuu Il (6)
Pl 1873 Fig. 6. Calculated
=i - = e area in Section Il (a),
-3.567 distribution of vertical
-4.413 stresses in Section Il (6)
-5.260
BLL-0-17-14 | | Buw0-17-12 |
-6.107
-6.953

PacnpepeneHne 3HaueHnn kputepua Mopa B MeXxnaBHOM Lie-
nuke nnacta XVII B ceuennn Il (cm. puc. 5, 6) cBupeTenbCTBy-
€T, UTo MeKnaBHbIN uenuk nnacta XVIl coxpaHaeT cBoto npou-
HOCTb TaK e, Kak 1 B ceueHnu |.

B ceueHuu lll mexxnaeneili yenuk nnacma XVilnonadaem
8 30HY 8/IUSIHUS1 ONOPHO20 0AsJ/IeHUs1 04UCMHbIX pa6om no
sblwenexauwemy nanacmy XVI (cm. puc. 2). B pacyetHol 06-
NacTn NPU OLEHKE MPOYHOCTHOIO COCTOAHMA LiefIMKa niacta
XVII TemMHbIM 610KOM T NpefcTaBneHa npu3aboHas YacTb OT-
pabaTtbiBaemoro yronbHoro nnacta XVI no gnviHe BbieMOYHO-
ro ctonba (puc. 7, a). Ha BepxHel 1 HUXKHEeWN rpaHnLax 3Toro
6510Ka 3aaBanuncb Hanbonblume BepTUKanbHble CMELLeHUs
KPOBJIM 1 NMOYBbI B 30HE OMOPHOrO AaBJIEHUA.

[lns HaxoX[eHWA 3TVX BENUYMH Obina pelleHa BCroMora-
TenbHasA 3afjaya onpegesieHna MakCMMabHOro CMeLLeHnA
KPOB/IN B 30HE OMOPHOTO AaBNIEHNA vV, , BbI3BAHHOTO BeJleHN-
€M OUYUCTHBIX PaboT B ceyeHnm nasbl N2 0-16-12 no npoctupa-
Huto nnacTa. OHW onpeaenAnncb Kak Pa3HOCTb MOJTHbIX ("1) n
HaYasbHbIX (V) CMELLEHNI B HETPOHYTOM MAcC1BE FOPHbIX MO~

KL 0-16-10

BLL 0-16-12i

poa. B paccmatpuBaemom cnyyae Vo =V V= -0,505-0,458=
= -0,047 M. AHafIOrMyHo 6bININ HanAeHbl MAKCUMasibHble CMe-
LLeHNA NOYBbI B 30HE ONOPHOro AaBNEHNA, KOTOPble COCTaBu-
iy = -0,035 M. 3T 3HAYEHNSA CMELLEHWIA KPOBIN 1 MOYBbI
ABNANVCH FPAHNYHBIMW YCITOBMAMM B NPU3abonHOM YyacTu 1
nnacta XVI no gnvHe BblemoyHoro ctonba (cm. puc. 7, a). Pac-
npegeneHve BepTUKanbHbIX HanpsaxeHnin B ceyeHum Il npea-
CTaBNEHO Ha puc. 7, 6. Mpu 3ToM Npu pacyeTe pacnpeneneHus
3HauveHnn Kkprtepmna Mopa B mexnasHom Lenuke nnacta XVl
BbIAABNAETCA KPUTUYECKOE 3HaUeHre npegena npoYyHOCTM Ha
oxaTtune nnacta XVII, npesbiwatowee 11,5 MMa (cm. puc. 5, 8).
30Ha pa3ynpoyYyHeHUss ANMHON OKOoNo 9 M HabnogaeTcs B
npason yactu yenuka nnacta XVIl, ncnoitbiBatowen snusa-
HMe ONMOPHOrO AaB/IeHUA oTpabaTbiBaemo naBbl nnacTa XVI.
Harpy3ska Ha 1 m uenuka coctasuna 5,2:10° KH.

[nAa ycTpaHeHnA HeraTMBHOroO BANAHMA ONOPHOro Aasne-
HUA Ha MeXNaBHbIN Luenuk B ceveHuu lll paccmoTtpeHo npu-
MeHeHVe HanpaBneHHoro rugpopaspbiea (HIP). lmpgpasnu-
YeCKnin paspbiB NOPOA KPOBV MOAENNPOBANCA Wenbio 1

Puc. 7. PacuemHas

| BLLI0-17-14 |

BLI 0-17-14 BLLU 0-17-12

HanpsixeHue 0651acmb 8 ceveHUU
o, 10 H/m? Il (a): 1 - npu3abotiHas
% 0180 yacme ompabameled-
eM020 y20/1bHO20 NJia-
Ly cma XVI; none sepmu-
-1.873 KasIbHbIX HanpsxeHud
-2.720 8 ceyeruu Il (6)
-3.567 Fig. 7. Calculated area
4413 in Section Il (a):
-5.260 1 - near-face part of the
-6.107 mined-out coal seam
- -6.953 XVI; field of the vertical
-7.800 stresses in Section Ill (6)
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KL 0-16-10

BLL 0-16-12 I

BLLU 0-17-12

HanpsaxeHne
G, 107 H/m?

BLL 0-16-12 | | KLU 0-16-10 |

-0.180
-1.027
-1.873
-2.720
-3.567
-4.413
-5.260
-6.107
-6.953

Bl 0-17-14

-7.800

Puc. 8. PacuemHas obnacme & cedeHuu lll c npumerHeHuem HIP (a): 1 — npuszaboliHaa yacme ompabameieaemozo y2oneHozo nnacma XVi;
2 — wesib 2u0popaAspeisa; NoJsie BepMuUKaabHbIX HanpaxeHul e cedyeHuu lll c npumereHuem HIP (6)

Fig. 8. Calculated area in Section Ill with application of the directional hydraulic fracturing (a): 1 - near-face part of the mined-out coal seam
XVI; 2 — the hydrofrac split; field of the vertical stresses in Section Ill with application of the directional hydraulic fracturing (6)

y Puc. 9. TexHonozu4yeckas cxema

e pAcnonIoXeHUs CKBAXUH

. 0514 peanuzayuu memooa HIP

8 nepuod ompabomMKuU 8bIeMOYHO20
cmonba 0-16-12
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Fig. 9. Technological plan of borehole
arrangement for implementation

of the directional hydraulic fracturing
method when mining Extraction Pillar
0-16-12
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(puc. 8). MNonoxeHue 1 pasmepbl pa3pbiBa NPUHATbI B COOT-
BeTcTBMM C [2, 3]. innHa pa3pbiBa — 35 M, yron HakJIOHa K ro-
pU30OHTY — 28°.

MNpumeHeHne HI'P no3BonaeT nameHnTb nosne BepTrKab-
HbIX HaMpPAXKeHWI, YTO BNIMAET Ha pa3ynpoyYyHeHne MexaBs-
Horo uenwuka nnacta XVl (puc. 8, 6). Mpwn 3TomM pacnpegene-
Hue 3HaueHUn Kpntepua Mopa B MexKnaBHOM LienvKe niacta
XVIl cooTBeTCTBYET KpUTUYECKOMY 3HaUEHMIO Npeaena npouy-
HOCTM Ha CkaTtume nnacta XVII, pasHomy 11,5 MIMa (puc. 5, 2).
B uenuke He obpasytoTca obnacTu, B KOTOpbIX HabnogaeT-
CA NpeBblLLEHNE KPUTUYECKOTO 3HaueHUA Kputepua Mopa.
Harpyska Ha 1 m uenuka coctaBuna 3.9-10°KH.

LWAXTHBIE UCMNbITAHUA

BbinonHeHHble pacyeTbl NO3BOAUAN NEpPenTUn K NnposBeje-
HUIO Ha WaxTe NM. JIeHHa MeponpuATXIA NO NPOBEAEHMIO Ha-
NpaBfeHHOro rMapopaspbiBa NOPoL OCHOBHOW KPOBAU Nia-
cta XVI nasbl N2 0-16-12 anAa CHUXeHUA NPOoABEHNA NOBbI-
LUEHHOro FOPHOro JaB/fieHUA B NPefoXPaHUTENIbHOM Lienn-
Ke 1 MoArotoBuUTeNbHbIX 3a60ax nnacta XVII HuKenexaten
naBbl. 06K BUA TEXHOMOMMYECKON CXEMbI M MECTa 3aloXKe-
HUA CKBAaXKWH ANA OCYLLECTBEHNA HarnpaBieHHOro rmapopas-
pbiBa nopogd npeacrtasnieH Ha puc. 9, 10. CKBaXXMHbI C Yriom
HaknoHa 60 °, NpobypeHHble U3 BEHTUIALMOHHOTO LITPEKa
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N2 0-16-12, o6ecrneumBaloT OTCeUeHre Nopoa OCHOBHOW KPOB-
NN 1 IMKBUAALUMIO e 3aBNCaHNA Ha YroIbHOM MacCUBe.

MecTa 3anoxeHus 1 napameTpbl CKBaXXMH BblOMpanncb
B KaX[OM KOHKPETHOM CJlyyae C y4eTOM MOJyYEHHbIX pe-
3y/bTaTOB B 3aBNCMMOCTM OT FOPHO-T€ONOrNYECKUX 1 rop-
HOTEXHUYECKNMX YCNIOBMI Ha yyacTKe, NpefHa3HauYeHHOM K
pasynpoyHeHunto. B npouecce BbINOAHEHNA MePONPUATUNA,
B 3aBMICMMOCTN OT KOHKPETHbIX YC/IOBUI 1 NOJTyYaeMbIX pe-
3yNbTAaTOB, CXEMA M NapaMeTpbl 3a5I0XKeHUs pabourx CKBa-
YKUH KOPPEKTUPOBANMCh.

BbiBOAbI

B cooTBeTCTBMIN C rOPHO-re0IorMyeCcKNmMmn yCnoBUAMN Bbl-
MOJSIHEH pacyeT rOPU3OHTaNbHbIX HaMPAXeHUN, OeCTBYIO-
LMX HA LUK 1 NOArOTOBUTENbHbIE BbIPAOOTKN HUXKENEXa-
wero nnacta XVIl npu oTpaboTKe 0UNCTHLIM 3a60eM BbliLLe-
nexauwero nnacrta XVI. PaccmoTpeHbl Tpy BepTUKasbHbIX Ce-
YeHMA pacCcMaTPUBAEMbIX NIACTOB, MNapaieNbHbIX HAX0X-
JAEHUI0 NTVHUW OUYUCTHBIX PaboT. MoKasaHo, uTo Npu Npubnu-
>KEeHUM mexnaBHoro uenuka nnacta XVII n nogrotosButenb-
HOro 33605 B 30HY BNIUSIHUSI OMOPHOTO AaBIEHNA OUNCTHBIX
paboT no Bbiwenexatlemy nnacty XVI, BbIABAAIOTCA KpUTMYe-
CKMe 3HauyeHusa npegena NpoYHOCTM Ha ckaTtme nnacta XVII,
npeBsbillaloLye JoMyCTUMble C 30HOM PacrpOCTPaHEeHNs OKO-



110 9 M. YCTaHOBNEHO, UTO NPUMEHeHne
HI'P no3sonAaeT cHM3UTb Harpy3Ky Ha Lie-
nuk nnacta XVIl Ha 25%, ycTpaHuTtb pas-
yNpOYHeHe yria B Luenvke 1 Bbino-
HUTb NOArOTOBMTENbHbIE PAbOTHI C 3a-
JaHHbIM MAcNOPTOM KpenieHna Nogro-
TOBUTESIbHBIX BbIPAOOTOK.
JKCneprMeHTanbHO JOKa3aHo, YTo
ocylecTBieHe pas3rpyskn ropHoro
MaccriBa B NOAroTOBUTENIbHOWN Bblpa-
60TKe HKeneXallen nasbl nnacta XVl
meTtogom HIP 3aBucarowmux TpygHoo-
OpyLIALWNXCA KPOBeb U3 MNOAroTo-
BUTENIbHOW BbIPAabOTKM AeNCTBYOLLEN
BbllLenexallen nasbl no nnacty XVl c
HEKOTOPbIM OnepeXxeHnem OTHOCUTESb-
HO OUYMCTHOTO 32605 MO3BOIIO OCYLLiE-
CTB/Tb MPOXOAKY 1 KpernneHne noaro-
TOBUTESIbHOW BbIPabOTKM B H/XKeNexa-
wewn naee nnacta XVIl. 3to no3sonu-
710 U3MEHUTb Harnpas/ieHne gencTensa
HanbosbLUEero ycunmsa ot ropHOro Aas-
JIeHVA Ha Kperb MexXaHN3NpOBaHHOIO
KOMMeKca B CTOPOHY 3aBana, a Tak-
e CHU3UTb Harpy3ku Ha BeHTUNAUU-
OHHbIN WTPEK HMKepacrnonoXeHHOMN

nasbl N2 0-17-14. icnonb3oBaHne HanpaBneHHOro rugpo- -
pa3pbiBa NO3BOINIIO OCYLLECTBUTb OOPbLIB KOHCOMM KPOBMU
Ha/l yronbHbIM MacCBOM B Meproj 0TPaboTky BblemouHoro  10-

yuacTtka 0-16-12 nnacta XVI.
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The directional hydraulic fracturing method is addressed for a poorly cav-
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OnbIT NCNONb30BAHNA AKYCTUYRCKUX UCCIe[0BAHMI
ANA KOHTPONA HanpaAXeHHo-AepopMUPOBAHHOIO
COCTOAHMA MacCUBa FOPHbIX NOpop

DOI: http://dx.doi.org/10.18796/0041-5790-2023-4-31-36

OT1paboTka 3aracoB yrofbHbIX M1acToB KaMEPHO-CTONOOBOV CUCTe-
movt (KCO) ocnoxHAETCA pAfoM ¢pakTopoB, CBA3GHHbIX B TOM YiC-
J1€ CO CIIOXKHBIMU [OPHO-FE0NOMMYECKUMIA YCIIOBUAMM. [INIA KaKabIX
YCI0BMY NOJOMPAETCA MHAMBUAYATIbHAS TEXHOIOMMYECKas CXema OT-
PabOTKW, yUNTBIBAKOLLAA FOPHOTPAHCIOPTHOE 0BOPYAOBaHME M C1O-
CObbI yripasneHus (nogaepxaHus) kposau. B npowecce oTpaboTku
BbIEMOYHbIX y4acTKoB cuctemowi KCO yripasieHne COCTOAHNEM Mac-
CYIBa FOPHBIX MOPOL HEOOXOAMMO OCYLUECTBAATE C yYETOM U3MEHYM-
BOCTV HaNPAXEHHO-AEPOPMUPOBAHHOIO COCTOAHMA MaccuBa (HC).
OnHVM 13 CrIOCOO0B ONEPaTVIBHOIO KOHTPOJIA U MOHUTOPUHIA 13-
meHeHna HIC maccuBa ropHbIX Mopos ABNAETCA METOA akyCTmye-
CKOIo 30HANPOBAHMA.

B aHHOV CTaTbe OTOOPaXeH OrbIT MPOBEAEHUA rEOPUINIECKIX HC-
CNENOBaHNY METOHOM aKyCTUYECKOrO 30HAMPOBAHMA B YaCTH KOH-
Tpona HAC MaccyBa nof3emHbIX ropHbIX BbPaOOTOK B YC/IOBUAX LLIAXT
000 «YK «Mexxereviyronb» n «MHarmmHckaa» AO «[OK «HarnH-
CKM¥i» My TOMOLLM MCKPO6E30MacHOro MopPTaTUBHOMO PErncTpaTo-
pa aryctuyeckmx curHanos PUMAC (Peructpatop PUMAC). Lenbio
aKyCTUYECKNX UCCIIEL0BaHNV ABNAETCA OMPELENeHNe 30H C Pasny-
HOVI CTEMEHbIO TPELYMHOBATOCTY W HAMPIXKEHHOCTH 10POA KPOBIM
1 GOKOB MOA3EMHbIX FOPHbIX BbPabOTOK. [1o pe3syrbTatam uccneqo-
BaHWYi MOCTPOEHbI KapTbl TDELYMHOBATOCTY.

Kniouyeesle cnoea: MoHUMOpPUHe, akycmuyeckoe 30HOUpOBaHue,
mpewuHo8amocms, 0c1ab/1eHHbIe MEXC/10e8ble KOHMAKMeI, Ha-
NpsAXeHHOCMb Maccuad.

Anayumupoearusa: OnbIT NCNOSIb30BaHUA aKyCTUYECKUX UCCTIe-
[LOBaHW ONA KOHTPONA HanpAXeHHO-A4ebOpPMUMPOBAHHOIO CO-
CTOAHMA MaccmBa ropHbix nopopd / A.0. 3aatgnHos, W.MN. TpaH-
AviH, A.C. Mo3sonotuH, A.U. MuuypwuH // Yronb. 2023. N2 4. C. 31-36.
DOI: 10.18796/0041-5790-2023-4-31-36.
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[Onda onpepeneHns y4acTKOB C pa3HbIMU TUMAMU KPOBU MO 06py-
LIAaeMOCTM C Liefiblo pa3paboTku MeponpurATAI NO ee ynpaBaeHnto
npwu oTpaboTKe 3anacoB yronbHbIX nactos cuctemon KCO cneuu-
annctamy OO0 HIMO «AJI3AMUP» npoBoannuck cercmoakyctuye-
CKue nccnepoBaHna B ycnosuax waxt 000 «YK «Mexerenyronb»
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CTNYECKOro 30HAUPOBAHNA C MCNOJNIb30BaHMEM perncTpaTo-
pa PUMAC. Mpwn npoBegeHun nccnefoBaHnii 6binm BoisiBne-
Hbl n3meHeHna HAC maccuBa noA3eMHbIX FOPHbIX Bbipabo-
TOK, @ IMEHHO 30HbI C Pa3HbIM KOJIMYECTBOM OCabneHHbIX
MEKCI0eBbIX KOHTAKTOB. Ha OCHOBaHMM NONYYEHHbIX AaH-
HbIX YCTaHOBMEHbI:

— 30HbI C Pa3/IMYHON CTEMEHDBIO TPELLMHOBATOCTY;

— yyacTKM nepepacnpeneneHusa NnoTeHUnanbHON SHepruy;

— M3MEHEeHNe OTHOCUTENbHbIX HANPAXKEHWI NOA3EMHbIX
FOPHbIX BbIPAabOTOK.

OCHOBHAA YACTb

MeTog aKyCTUYeCKOro 30HAMPOBaHKA OCHOBAH Ha BO36YyX-
OEeHNN B MacCMBE FOPHbIX MOPOA NCKYCCTBEHHbIX YNPYTX KO-
nebaHuin, KOTopble NPeobPa3yTCA B INEKTPUYECKII CUTHAN
3BYKOBOW YacTOTbl, Nocnegytowas nx obpaboTka BbINOHs-
€TCA Ha KOMMbloTepe B MporpaMmme obpaboTKm pe3ynsTaToB
aKyCTUYeCKOro 30HAMPOBAHNA 1 OLIEHKM MacCUBa roOpHbIX
nopog «feockaH-PUBAC» [4].

Bo3byxpaemMblll B MaccrBe ropHbIX MOPOJ aKyCTUYECKNN
CUTHan ABNAETCA Cyrneprno3unumen co6CTBEHHbIX (ganee —
PEe30HaHCHBIX) YNPYrMxX KonebaHul, KOTopble BO3HMKAIOT B
KaX[IOM CJ10€, OrpaHUYEHHOM OCIabneHHbIMU MEXC0EBbI-
MU KoHTakTamu (OMK).

Nccneposanua HOC maccuBa ropHbix MOPOA Mo pesynbTa-
TaM aKyCTMUYECKMX NCCNefOoBaHNN OCHOBaHbI Ha CNeayoLwmnx
nonokeHusax [5].

AKyCTMYECKUI CUrHaN, NCKYCCTBEHHO BO30Yy»KAaeMblli B
MaccuBe, ABMSAETCA Cyrneprno3mnumen CO6CTBEHHbIX (Pe30HAHC-
HbIX) YNPYrux KonebaHuii, BOSHVKAKLLMX B KaXKJOM CJIOE rop-
HbIX MOPOZ OT CBOGOAHOI MOBEPXHOCTU A0 OC1A0NEHHbIX KOH-
TakToB. CyllecTByeT cneayowas 3aBUCMMOCTb MEXAY MOLL-
HOCTbIO CNoA (), B KOTOPOM BO3HUKAIOT PE30OHAHCHbIE KoJle-
6aHuA, N NX YacTOTOMN (];):

rae V- ¢asoBas CKOPOCTb NMOMEpPEYHbIX BOJTH.

BennuunHa aTon ckopocTn onpegeneHa sMnMpuyecknm ny-
TeM 1 4NA 0cafoyHbIX opof cocTaBnAet 2500 m/c. Micxopa ns
dbopmynbl, 3Has YacToTy KosilebaHWI, BOSHMKLUKX B C/IOE rop-
HbIX MOPOJ, MOXHO OJHO3HAUYHO OMPEefeNINTb €r0 MOLLHOCTb.
MolHOCTb cfloA /i cnegyeT NOHMMATb Kak pacCcToAHME OT Me-
CTa BO30Y>KaeHUs konebaHuin (CBO6OAHOM MOBEPXHOCTN) [O
0CN1abrieHHOro KOHTaKTa B MacCvBe Nopog,.

AMNAUTYAa pe30HaHCHOWM YacToTbl 3aBUCUT OT pAga dak-
TOPOB, CPEAMN KOTOPbIX BeAYLLas POsb MPUHAASIEXUT CTerne-
HU oCNabneHnsa KoOHTaKTa mexgy cnoamu. OcnabneHme KoH-
TaKTa 3aBUCKT OT XapaKTEPUCTUKN JINTONIONMUYECKUX KOHTaK-
TOB, HO B 60JIbLUEN Mepe — OT Pa3BUTKA MO HUM MEXCITOEBbIX
nedopmaumin npy BegeHUn ropHbix pabot. bnarogaps atomy
CBOWCTBY, aHANIM3MPYA YAaCTOTY PE3OHAHCOB U X aMIMINTY-
[y, MOXHO cZileNlaTb BblBOAbl 00 N3MEHEHUUN HanpPsXKeHHO-
nepopMrpOBaHHOIO COCTOAHMA MAacCMBa B pa3pese, CoBMe-
LLleHHOM C MYHKTOM BO30YyXeHMWA KonebaHuii.

Mprem aKyCTUYECKOro CUrHasna BbIMOJIHAETCA B ONIVXKHEN
30He (MeHee yTPOEeHHOW AMMHbI BOJSIHbI), MO3TOMY NpPY aHa-
nn3e pe3ynbTaToB 30HAUPOBaHUA He paccMaTprBaloTCA BO-
NPOCbl PaCNPOCTPAHEHNs YNPYruX BOJH.
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Peructpatop PUMAC cocTtouTt 13 yCTponcTBa 3anmcum aKky-
CTMYECKOro CUrHana B LppoBOM Bre CO BCTPOEHHBIM MU-
KPOPOHOM 1 aKyCTUYeCKUM NpeobpazoBaTteniem npriHMMae-
MOro curHana (ganee — reopoH) [6]. 1A BbINONHEHWSA aKyCTy-
YeCKOoro NCcrefoBaHNA Ha BbIOPaHHOM yUacTKe HabnogeHuin
Heob6XoAVMMO 3aYNCTUTb OT OTCJIOMBLUMIXCS FOPHBIX MOPOJ A0
MOHOJIUTHOIO MacCUBa MECTO [/1sl KpenneHus reopoHa 1 Ha-
HeceHus yaapos.

Mpwu KpenneHun reodpoHa HeobxoaMMo obecneunTs NIOT-
HbIli €ro KOHTaKT C MacCYBOM 1 UCKITIOUMTb PErMCTPALIMIO KO-
nebaHuUi, BO3HMKAOLWMNX B /IEMEHTaX KPenu ropHoON Bblpa-
60TKM. [MpKr NCNonb3oBaHWM ANA NPUXKaTA reodoHa K Maccu-
BY METa/ININYECKON CETKU CrielyeT yAOCTOBEPUTLCH, UTO CETKA
conpurKacaeTca ¢ AeMnPUpYyoLLen NPOKNALKON Ha ThifIbHOM
YyacTy reopoHa 1 He COMPUKACAETCA C ero METANINYECKO Ya-
cTbto. Cnocob KpenneHns reodpoHa LOMKeH ObITb OVIHAKOBbIM
Npw BbIMOSHEHWN 30HAUPOBAHWI MO BCEMY 3ajaHHOMY Mpo-
dunto HabnogeHUN (Mo Bcel 3ailaHHON rOPHOI BbIPaboTKe).

3HaKM «-» U «+» OTOBPAXKaOT MeCTa HAaHeCeHUs yaapoB OT-
HocuTenbHO reodoHa B MecTe 06CeloBaHNA CfieBa 1 Cripa-
Ba COOTBETCTBEHHO. Pa3fienbHoe npeacTaBieHne pesynbra-
TOB 06PabOTKM CUrHana no cepum HaHECEHHbIX YAapoB Ha
OJlIHOW TOUKe HabnoaeHnn no3sonseT bonee AeTanbHO UC-
cnepoBaTtb AVHAMUKY HanpsiXXeHWi Mo ropHOM BbipaboTke.

MNo pe3ynbraTam aHanm3a WaxTHbIX UCCNefoBaHni Npu no-
MOLLM NPOrpamMmbl CTPOATCA criegytoLme rpadurkm:

— rpaduK NoNoXKeHUsi 0CNAbNEHHbIX MEXKCJTIOEBbIX KOHTaK-
ToB (OMK) B TONLWE Nopopa Kposnu (puc. 1);

- rpadvK, NOKa3bIBaOLLMIA PACCTOAHKE OT KPOB/M BbIPaboT-
ku go OMK ¢ makcumanbHbIM ocriabnenuem (puc. 2);

- rpaduK, NOKa3bIBaOLWMI N3MEHEHWE HAMPAXKEHWI (KO-
durumeHTa K) no Toukam HabnogeHun (puc. 3);

- rpaduK, NoKa3bIBalOLWMI MaKCUMasIbHbIe PAaCCTOAHNA [0
AKTUBHBbIX MO Pa3BUTUIO OCSIaGIeHHbIX KOHTaKTOB (nedopma-
uui) B Nnpegenax ao 30 m (puc. 4).

ONbIT BbINONMHEHUA AKYCTUYECKUX

NCCNEAOBAHUIA B YCJIOBUAX LLAXT

000 «YK «MEXXETENYTOJib» U «<MHATNIMHCKASA»

AO MoK «MHAMNTMHCKUA»

10.07.2019 B ycnoBuax waxtbl OO0 «YK «Mexerenyronb»
cneyunanuctamm OO0 HIMO «AJI3BAMWP» ana onpepeneHuna
YUYaCTKOB C Pa3HbIMU TUMamuy KPOBIU Mo 06 pyLLaemMocTy Obinn
NPOBEeAEHbI LLAXTHbIE UCCNIEA0BAHMA MOPOL KPOBY NJlacTa 2
(Ynyr) yuyactka 6noka KCO-5 Bueo3HAOCKONUYECKM METO-
oM (MeTop pa3spyLlaoLero KOHTPONA) U aKyCTUYeCKM Me-
TOoAOM (MeToA HepaspyLuatoLwero KoHtpons) [1, 2].

Mo pe3ynbraTtaM BbINOHEHHOIO 06CNefOBaHNA NOPOS
Kposnu 6noka KCO-5 gyma cnoco6amu 661 caenaHbl cne-
Zyouive BbIBOAbI:

— aKyCTUYECKM METOIOM BO3MOXHO CCNIe40BaTb BCIO MPO-
TAXKEHHOCTb 6noka KCO-5, a BUAEO3HAOCKOMNYECKM METO-
JIOM BO3MO>XHO TOJTbKO TOUEYHOE UcciefoBaHue 13-3a 605b-
WMX Tpy#o3aTparT;

— BUEO3HAOCKONUYECKM METOAOM 3aTPYAHUTENbHO UC-
CnepoBaTb KPOBO BbIpaboTKM Ha riny6uHy cebiwwe 10,0 M OT-
HOCMTENbHO KOHTYpa BblpaboTKU; npouecc bypeHuns wnypa
[1A BUAEO3HAOCKOMNMYECKoro 06cieloBaHNA OBOJbHO TPY-
JOEeMKINI 1 BpemA3aTpaTHbIN;



— aKyCTNYEeCKMIN MeTOA CNOCODOEH CyLLeCTBEHHO YBENNUNTD
rny6uHy nccnefoBaHNa MaccrBa NMOPOA KPOBU C yYeToM
FOPHO-Te0IOFNYECKUX YCNOBWI [0 My6rHbI 25,0 M OT KPOB/U
BblPabOTKU, 3aH/MAET ropasfo MeHbLLUE BPeMEHU OTHOCHTESb-
HO BUAEO3HOCKOMMUYECKOro MeTo/ja, MoBbILeHHasa TOYHOCTb
n3MepeHus B CBA3N C yBeNNYEHeM KONnMyecTsa nsmepeHuni;

— aKyCTUYeCKNI METO/ NO3BOSIAET He TOJTbKO OLIeHUTb Tpe-
LLMHOBATOCTb MOPOJ, KPOBSW, HO U ONpefennTb HanpsaKeH-
HOCTb MacCMBa BMeLLAoLWnX Nopoa.

MAKCUMAJIbHOE PACCTOAHUE 1O OMK, m
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Puc. 2. PaccmosaHue om Kpoesiu sbipabomku 0o OMK
C MAKCUManbHbiM ocnabneHuem

Fig. 2. Distance from the roof of the excavation
to the maximum weakened interlayer contact
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Puc. 1. MonoxeHue oc1abneHHbIX MeXC10e8bIX KOHMAKMog
8 mosiuje nopod Kpossu

Fig. 1. Position of weakened interlayer contacts in the roof rock
mass
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B cBA3M C BbIWEN3N0XKEHHbIM Oblf IPUHAT 32 OCHOBY aKy-
CTUYECKNIA MeToA ANA BbIABAEHWA YYaCTKOB C Pa3HbIMU TU-
nmamu KpoBfn no obpyluaemocT C Lenblo AanbHenwero
NMPUHATMA PeLIeHMsA 0 Heo6XoAUMOCTH pa3paboTky Mepo-
NpuUATWIA MO yNpaB/eHNIO KPOB/en B npoLecce oTpaboT-
Ku 6noka KCO-5.

Ha ocHoBe 06paboTaHHbIX AaHHbIX, KOTOpble 6blv nony-
YeHbl B pe3ynbTaTe WaXTHbIX aKyCTUYeCKMX NCCefoBaHni,
6blna NOCTPOEHa KapTa TPELMHOBATOCTM U BblAeNeHbl yyacT-

W3MEHEHWE HANPSIXXKEHWIA
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Puc. 3. 3meHeHue HanpsxeHul (KoagguyueHma K) no moykam
HabnodeHul

Fig. 3. Stress changes (K-factor) by observation points
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Puc. 4. MakcumasneHele paccmosiHus 00 AKMUBHbIX NO pa3eumuio
oc1abneHHbIx KOHMakmos (deghopmayuti) 8 npedenax 0o 30 m

Fig. 4. Maximum distances to the active weakened contacts
(deformations) within up to 30 m
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I non3EMHbIE PABOTDI

KU FOPHBIX BbIPAaOOTOK C Pa3fIMYHOM CTEMNEHbBIO TPELLMHOBATO-
cTr (NprMep KapTbl NpefCTaB/ieH Ha puc. 5), rae UBETOM Bbl-
[eneHbl 30HbI TPELMHOBATOCTU NMOPOA KPOBIU:

— 3e/IeHbIM — YYaCTKU 6/10Ka TPELLMHOBATbIE;

— >KeNTbIM — y4acTKn 6510Ka cnaboTpeLyuHoBaTbIE;

— KpacCHbIM — y4acTKy 6/10Ka HETpeLLMHOBaATbIE.

Ons oueHkn 3¢PeKTUBHOCTY NPOBeAeHNA aKyCTUYECKIMX
nccnepgoBaHuin cneymanuctamm OO0 HIMO «ANNI3AMUP»
1 reosoro-MapKLuengepckon cny»x6oi waxrtbl 000 «YK «Me-
Xerelyronb» 6bin NpoBeieH MOHUTOPUHT COCTOSIHUA MacCMBa
rOpHbIX MOPOA Npu oTpaboTke yyacTkoB 6noka KCO-5, B pe-
3yNibTaTe KOTOPOTro Ha yYaCTKax C HU3KOW TPELLMHOBATOCTbIO
nopoz KPOBNU NPOVCXOAMUIO 3aB1CaHMNE MOPOA, @ HA yYacTKax
TPeLUHOBATLIX MOPOZ HaboAanack Nocajika Nopog KPOoBM
BC/ie 3a OTpaboTKom Lenvkos. Mo pesynbratam 06cnefoBa-
HUA BUAEO3HOOCKONNYECKM METOLIOM BbIABIIEHO yBENUYE-
HMe KONMYeCTBa Pacc/IOEHMI MOPOA KPOBIIM BO BpeMs OTpa-
6OTKM MO CPaBHEHMIO C pe3y/ibTaTaMu 06CcnefoBaHUA 4O Ha-
yana otpaboTky 6noka KCO-5, Npy CONOCTaBNEHM C pe3yb-
TaTaMu aKyCTMYeCcKoro obcneoBaHuUs 10 Hayana oTpaboTkm
6noka KCO-5, Hannume faHHbIX PacCIOEHMI OBHaPYKEHO B
Buge OMK, no KOTopbiM NPOM30LWIIO NX packpbiTue. B pe-
3ynbTaTe HabMIOAEHUN U CONOCTABNEHNA aKyCTUYECKNX JaH-
HbIX MO NCCIeJOBaHMIO TPELLMHOBATOCTY C MOCAAKOW KPOB-
N COOTBETCTBME COCTaBUIIO OKONO 94%.

24.02.2021 cneyunanuctamm OO0 HIMO «AJTI3AMUP» 6binn
npoBefeHbl UCCNIeAOBAHNA METOAOM aKyCTUUYECKOrO 30H-
AVPOBAHVA TOPHOrO MacCMBa C LIeNbIo OLEHKM TPELLMHOBA-
TOCTU MOPOA Y MOCTPOEHNA KapTbl TPELMHOBATOCTU Bbipa-
60TOK 610Ka KCO 19-5-2 B ycnoBmsAX WaxTbl <MHarnnMHcKasn»
AO «OK «MHarnnHcKum».

Mo pe3ynbTaTaM NOMyYeHHbIX JaHHbIX Oblila NOCTPOEHA
KapTa TpeLWmHOBaTOCTU (puc. 6), NpeACcTaBNAOLWan y4acTKn
KpaliHMX TUMOB: fOCTAaTOYHO MHTEHCVBHbIE PA3BUTUA MEX-
cnoesbix gedopmaLuii, KoTopble cnocobCcTBOBaNM nocag-
Ke MOpPOoA KPOBNM, Y MOHUXXEHHON TPELLMHOBATOCTH, B KO-
TOPbIX B MOSHOW Mepe MOryT NPOABAATLCA ABNEHUs Tpya-
HoobpyLlwaemon Kposnu. Mpu NpoBeaeHNN MOHUTOPWHTIA
yuactka KCO 19-5-2 cneunanmctamm OO0 HIMO «ANI3AMUP»
1 reosioro-MapKLUenaepcKom Ciy»K601 waxTbl <MHarnmHCKas»
AO «OK «/IHarnnMHCKm» H6bIN10 BbISIBIEHO, YTO YYACTKN Kpali-
HVX TUMOB NOATBEPANNNCH Ha 92% B NpoLecce BeAeHUA rop-
HbIX PaboT.

BbIBObl

OnbIT NpMMEHEHMS aKyCTUYECKOro MeTofa AfiA KOHTPOSA
Hanps>KeHHO-AedpOPMNPOBAHHOIO COCTOAHKA MaccMBa rop-
HbIX MOPO[ B YCNIOBMSX LWAXT MOKa3an CBO 3G HEKTUBHOCTD.
Ha ocHoBe aHanu3a gaHHbIX, MOMYYEHHbIX METOAOM aKyCTu-
YeCcKoro 30HAMPOBAHMSA, ObIIN NOCTPOEHbI KaPTbl TPELYUHO-
BATOCTU, OTOOPAXKAIOLLME KONIMYECTBO OCNIabneHHbIX MeXC0-
€BblX KOHTAaKTOB B MacCMBe FOPHbIX MOPOJ, YTO NMO3BOIUIIO
HamnpageJieHHO NPVYIMEHWTb Mepbl MO YNPABEHWIO KPOBEN.

Pe3ynbTaTt BbIMOMHEHHBIX aKyCTUYECKUX NCCIIefOBaHUN U
npoBefeHHOro MoHnTopurHra yyactkos KCO npu BegeHun
ropHbIX paboT NoKas3an JOCTOBEPHOCTb JaHHbIX reorpadu-
YeCKUxX NCCnefoBaHnin 1 coctaBun 6onee 90%.

Takvm 06pa3om, MeTo aKyCTMUECKOro 30HAMPOBAHMSA 3a-
pekomeHoBas cebsa Kak Hanboee KaueCTBEHHbIN 1 MPOCTON

d AMPENb, 2023, "YTONb”
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Fig. 6. Fracture map

Ccnocob KOHTPONA 3a HanpsAXeHHO-AePpOPMIPOBAHHBIM CO-
CTOAAHVIEM MACCUBA FOPHbIX MOPOS.

MeTog aKkyCcTYeCKOro 30HAMPOBaHNA PEKOMEHIYETCA NpU-
MEHATb HE TONbKO Npu oTpaboTke 3anacoB cuctemon KCO,
HO 1 MpuY OTPabOTKe BbIEMOYHOIO YYacTKa AJIMHHBbIMU CTOJ-
6amu (OCO), C uenbio NOCTPOEHUA KapT TPELNHOBATOCTU MO~
poZ KPOBM FOPHbIX BbIPAabOTOK, OKOHTYPUBAIOLLUX BbIEMOY-
HbI YYaCTOK, YTO MO3BOJIUT CBOEBPEMEHHO MPUHATbL Mepbl
Mo UX NMOAAEPKAHMIO U YNPaBIEHUIO KPOBIEN.

Cnucok numepamypel

1. OTyeT no pesynbTaTam BbIMOMHEHNA HAayYHO-UCCNIEA0BaTENbCKOM
PaboTbl C OLIEHKOW CTEMEHM TPELMHOBATOCTY KpoBn 651oka KCO-5
(WTpeKoB, XOAKOB) Ha FMyOUHY OT KOHTYpa KPOBNM BblpaboTKK A0
10 M C Lienblo OnNpeAeneHnsa HeobXOANMOCTU BbINOTHEHWA MepO-
NpUATUIA NO ynpasneHuto (pa3ynpoYHeHUI0) KPOBM Npu 0TpaboT-
ke 6noka KCO-5. 000 «AJT3AMIWP» Mpokonbesck, 2019. C. 54.

2. OTueT Mo pe3ynbTaTam BbINOMHEHWA HaYy4YHO-NCCNIeA0BaTENbCKON
paboTbl «OLeHKa CTeneHn TpeLMHOBaTOCTY KpoBan 6noka KCO-6
(XOAKOB, WITPEKOB) Ha rMy6VHY OT KOHTYpa KPOB/W BbIpaboTKM A0
10 M ¢ Lenbio onpegeneHns HeobXxoaMMOCTM BbINOIHEHNSA MePO-
NPUATWN NO ypaBneHuto (pa3ynpoyYHeHuto) KpoBnu Npu oTpaboT-
ke 6noka KCO-6». 000 «AJT3AMWP». Mpokonbesck, 2019. C. 89.

3. Otyet no pesynbTatam OLIEHKM CTeMeHW TPeLMHOBATOCTM KPOBIN
6noka KCO 19-5-2 (NoAroTOBUTENbHbIX LUTPEKOB, Pa3pesHbIX ne-
yen) Ha rny6uHy oT KoHTypa BblpaboTku Ao 10 M. OO0 «AJT3AMUP»
MpokonbeBcK.

4. PyKoBOACTBO NONb30BaTeNs MPOrpaMmon 06paboTKy pesynbTaToB
aKyCTMYeCKOro 30HANPOBAHNSA 1 OLIEHKM COCTOSAHWA FOPHOIO Mac-
cunBa «feockaH-PUBAC». M., 2016.

5. MeTofuKa BbIMOIHEHNA aKyCTUYECKYIX 30HANPOBAHUI FOPHOTO Maccu-
Ba C NPYMeHeHneM NporpamMmmHo-anmnapaTHoro Komniekca. M., 2016.

6. PykosopfcTso no skcnnyatauuu P3 431718-010-17282729-15. M.,
2016.

7. ®epepanbHble HOPMbI U NpaBwia B 061acTy NPOMbILLEHHON Ge3-
onacHoCTU «MHCTPYKLUWA MO NPOrHO3Yy AMHAMWUUYECKUX ABEHWI 1



MOHWUTOPMWHIY MaccMBa FOPHbIX MOPOA NPW OTPabOTKe YroNbHbIX
MeCcTopoXxgeHuiny, npukas N2 515 ot 10.12.2020.

8. (®epepanbHble HOPMbI 1 NPaBa B 061aCTV NPOMBbILLIEHHON 6e30-
nacHocTu «MpaBunsia 6e30MacHOCTY B YrofibHbIX LWaxTax» (YTB. npu-
Ka3zom PoctexHag3sopa N2 507 ot 08.12.2020 1.).

9. Konbinos K.H., CmupHos O.B., Kynuk A.U. AKycTuyeckunin KOHTponb
COCTOAHMA MacCcMBa U NPOrHO3 AUHaMMYeCKnX ABneHni // besonac-
HOCTb TpyAa B NpombiwieHHocTn. 2015. N2 8. C. 32-37.

10. Py6aH A.l. KOHTpOMNb CTPOEHNA U COCTOSAHWA FOPHOrO MaccKBa C
MCNob30BaHNEM CENCMUYECKOrO MOHUTOPUHIA NPU NOL3eMHOM
1 OTKpbITOl yrnefobbive. B c6.: MexgyHapoaHas KoHdepeHLus.
lfeodunsnka n coBpemeHHblii Mup. M.: MI'Y, 1993, C. 148.

11. MNpockypsakos B.M., bnaxman A.C. CeicMuueckmne MeToabl nccne-
[l0BaHMA HaNPAXXEeHHOro COCTOAHNA ropHOro maccmea. M.: Hegpa,
1983.

12. CelCMOaKyCTUYECKNI MOHUTOPVIHT aBTOMaT/3POBaHHON NaBbl /
M. Poiitep, M. Kpax, ¥. Kuccnunr u gp. // OyHaameHTanbHble 1 npu-
KnagHble BONPOCbl ropHbIX Hayk. 2019. T. 6. N2 1. C. 206-210.

Original Paper

noasemuble PABOTb! [l

13. OwkuH A.H., XycHynnnHa [.®. BO3MOXHOCTM 1 NepcrneKTrBbI Ceiic-
MOAKYCTUYECKNX NCCNefOBaHNIA CKBaXWH // TexHonornm cemncmo-
pa3segku. 2015. N2 1. C. 92-98.

14.The research of remote earthquakes impact on the intencity of geo-
mechanical processes in burst-hazardous rock massif /V.A. Lugovoi,
I.Yu. Rasskazov, D.I. Tsoi et al. In: Problems of Complex Development
of Georesources. Electronic resource.”E3S Web of Conferences”. 2018.
P.02018.

15.The assessment of the impact of natural and anthropogenic factors
on the current 22 stresstrain state of rock massif of burst-hazard-
ous ore deposits in the East of Russia / I.Yu. Rasskazov, B.G. Saksin,
V.I. Usikov et al. In: E3S Web of Conferences. 2018.P. 02011.

16. Assessment and control of geodynamical risks under the condi-
tions of a rock-bump hazardous complex deposit /1.Yu. Rasskazov,
A.V. Sidlyar, A.A. Tereshkin et al. In: E3S WEB OF CONFERENCES.
VIl International Scientific Conference “Problems of Complex De-
velopment of Georesources” (PCDG 2020). 2020. P. 01011

UNDERGROUND MINING

UDC 622.268:534.2 © D.F. Zayatdinov, I.P. Trandin, A.S. Pozolotin, D.I. Michurin, 2023
ISSN 0041-5790 (Print) « ISSN 2412-8333 (Online) - Ugol’ - Russian Coal Journal, 2023, N¢ 4, pp. 31-36

DOI: http://dx.doi.org/10.18796/0041-5790-2023-4-31-36
Title

EXPERIENCE IN USING ACOUSTIC STUDIES TO CONTROL THE STRESS-STRAIN STATE OF A ROCK MASS

Authors
Zayatdinov D.F.!, Trandin |.P2, Pozolotin A.S.2, Michurin D.l.*

" ALZAMIR Research and Production Association, Kemerovo, 650056, Russian Federation

2 Mezhegeyugol Coal Company, Kyzyl, 667007, Russian Federation
3 NIC-IGD LLC, Kemerovo, 650000, Russian Federation
4 MC Kolmar LLC, Neryungri, 678960, Russian Federation

Authors Information

Zayatdinov D.F., Director General, e-mail: damir.zayatdinov@yandex.ru
Trandin I.P., Director General, e-mail: igor.trandin@evraz.com

Pozolotin A.S., Director General, e-mail: pozalex@mail.ru

Michurin D.1., Chief Technologist of the Inaglinskaya Mine, Inaglinskiy Mining
and Processing Division, e-mail: michurin.d@koimar.ru

Abstract

The mining of coal seams using the board-and-pillar system is hampered
by a number of factors associated with complex mining and geological
conditions. Each condition has its individual mining system that takes into
account mining and hauling equipment, ways to control and/or support
the roof, and other complicating factors. The main factor to be taken into
account when developing the the board-and-pillar process flowsheet is to
manage the state of the rock mass when the stress-and-strain state of the
rock mass changes alongside with the mining activities. One of the ways to
timely control and monitor the changes in the stress-and-strain state of the
rock mass is acoustic sounding.

This article describes the experience of conducting geophysical surveys using
the acoustic sounding method to control the stress-and-strain state of the
rock mass in underground mine workings in mines of LLC “UK Mezhegey-
ugol” and “Inaglinskaya” JSC “Inaglinsky GOK" using the RIPAS intrinsically
safe portable acoustic signal recorder (RIPAS Recorder). The purpose of the
acoustic surveys is to identify rock zones with varying degrees of fracturing
and stress in the roof and walls of the underground mine workings. Fracture
maps were produced based on the survey results.

Keywords
Monitoring, Acoustic sounding, Fracturing, Weakened interlayer contacts,
Stressed state of the rock mass.
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bopoauHckuin K «Yronbwmk»
NPU3HaH Ny4yLum
B KpacHosapckom Kpae

CY3K

' CUBUPCKAS YIOITbHAR
SHEPTETUYECKASI KOMMAHNA

TakoBbl pe3ynbraTbl KPAeBOro KOHKypca «BooxHoBeHue», Ko-
TOPbI NPOBOANTCA EXKErofHO HakaHyHe [IHA paboTHMKa KyJb-
Typbl. CneunanbHbIn gunnom «Jlaypeat KOHKypca» MUHUCTP
KynbTypbl KpacHosipckoro Kpasa Apkaguin 3MHOB BpyuJns rnase
ropoga bopognHo AnekcaHgpy BepeteHHMKOBY.

NcTopuma [1Bopua KynbTypbl «YrofblyMK» TECHO CBsi3aHa C
yrnefobbluei. Ha 3ape cTaHOBNEHNWA U Pa3BUTUS FOPOaA YUPEX-
[EeHne KynbTypbl MPOEKTNPOBan 1 cTpoun bopoauHckmn pas-
pes. CerogHa ropHaAkn CYIK Takxe Ha MOCTOAHHOW OCHOBE Nof-
aepxuatoT fopoackon [Bopey Kynbtypbl (TOK). bnarogaps
rocyfapCTBEHHO-YaCTHOMY MAPTHEPCTBY M3MEHMWIN CBOW 06-
NNK 3pUTENbHBIN, Manbll U KOJIOHHbIN 3abl, PEKOHCTPYNPO-
BaHbl KpbIlla, CUCTEMa oTorieHus. B 2021 r. 6bina Kanutanb-
HO OTPEMOHTMPOBaHA BXOAHAA rpyrnmna ¢ MaCCUBHBIMU KOJIOH-
HaMW — TaKOV MACLUTAaBGHbIN PEMOHT Gbl1 MPOBeeH BNepBble C
MomeHTa BBoga 1K B akcnnyatauuio.

KpacrBbIMK 1 COBpeMeHHbIMU CTanu nNpunexallasa nnowaab,
BOCTOYHaA YyacCTb Napka [JBopua KynbTypbl, KOTOPbIN 3aKnafblBa-
nu nepeocTpouteny bopoanHckoro paspesa. Ha ouepean — mo-
JepHU3aumA LeHTPaNbHOWM 1 3anagHoM YacTen napkKa, no nToram
2022 r. IpOEKT ero peKoHCTpyKummn npu cogenctamm CY3K ctan
nobegutenem Bcepoccninckoro KOHKypca iyyLlyix POEKTOB KOM-
¢bopTHOM ropoacKon cpefbl B Masibix ropoAax U NCTOPUYECKIX
noceneHuax. B 3Tom rogy B napke NoABATCA feTcKadA Niolaaka
C UHKNIO3UBHBIMM 351EMEHTaMU, CLIEHA 1 3pUTENbHBbIN 3a nog OT-
KpbITbIM HE60M, MpOMeHafHble 30Hbl. BaxHO, uTo Npun peanusa-
LK NpOeKTa BOCCTAHOBAT 06 BEKTbI, OTPAXKAKoLLME UCTOPUYECKYHO
UAeHTMYHOCTb BopoanHo, — NoOUMY0 MHOMVIMI TOKONEHUAMM YK-
TaNbHIO, CKY/IbMTYPbl, yCTAaHOBNEHHbIE eLLe NP 3aKNnagKe napka.

Momoraet CY3K 1 TBOpUeCKM 06beaNHEHMAM, PpaboTaloLLm
B cTeHax [IBopua KynbTypbl. Hanpumep, B 2022 1. yronbLmMKK Bbl-
LEeNUIM CpeacTBa Ha NPrYobpeTEHVE HAPOAHBIX MHCTPYMEHTOB
pacnonoxeHHomy B [[1K LieHTpy pycckon TpagnuLMOHHON Kysb-
Typbl «<Bo3BpalleHme K uCTokamy». KoMnaHmA Tak»Ke OKa3biBaeT
bUHaAHCOBYIO MOMOLLb ETCKM aHCamMOJ1AM B Moe3[Kax Ha pas-
JINYHbIE KOHKYPCbI.

Mpecc-cnyx6a AO «CY3K»
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BnuaHue ckopocTu nogBUraHNA 0YMCTHOro 3a604
npu oTpaboTKe BbIeMOYHOro yyacTtka 48-8
¢unnana «lllaxra «<EpynakoBckaa-Vili»

A0 «OYK «l0xKy36accyronb» Ha U3MeHeHue
COCTOAHUA NPUKOHTYPHOr0 reomaccuBa,
BNMAIOLLEro Ha pa3BuUTHE aBapUMHBIX CUTYaLUM

DOI: http://dx.doi.org/10.18796/0041-5790-2023-4-37-41

B cratbe npuBOAATCA pPe3y/bTaThl MOAEMPOBAHUA HAMPANKEHHO—-LEPOPMUPO-
BaHHOIO COCTOAHMA YIIENOPOAHOIrO MaccuBa B siase NC 48-8 ¢unmana «LLlaxTei
«EpyHakosckaa-Vill» v BAMAHWA CKOPOCTY MOABAraHWA OYNCTHOIO 3a00A Ha Pas-
BUTWUE aBaPUIKIHbIX CUTYaLMVi B JIaBE, OTPA0AaTbIBAIOLUEV M1aCT 48. 3afaqa pelua-
71aCb METOLOM KOHEYHbIX SIEMEHTOB C yYETOM PUIMKO-MEXAHNYECKIMX CBOVICTB
VITIF Y BMELLALLMX TOPOL KPOBJIA M [OYBbI M1acTa. Ha OCHOBE pe3y/ibTaToB MO-
AEMPOBAHUA Y OMbITa OYUCTHBIX PAGOT 110 M1acTy 48 HavigeHa MUHUMAIbHAA
CKOPOCTb 104BUIraHVIA 1aBbl, NPy KOTOPOU HE 06pa3yeTcA KyrnosioB B OYNCTHOM
MPOCTPAHCTBE Y HE BO3HWKAET aBapPUVIHBIX CATYALMM.

Kniouesbie cnoea: HanpsxxeHHO-0e(hopMUpPOBAHHOE COCMOSAHUE, OYUCMHbIe
pabomel, KynosnoobpasosaHue, asaputiHele cumyayuu, onmuma’sibHbie CKO-
pocmu no08u2aHus.

Ana yumupoeaHusa: BnuaHne ckopocCTy noABMUraHMA 0UNCTHOro 3a6oa npu
0OTpaboTKe BbleMOYHOro yyacTtka 48-8 ¢punuana «laxta «EpyHakoBckas—
Viil» AO «OYK «lOxKy3baccyronb» Ha U3MeHeH/e COCTOAHUA NPUKOHTYP-
HOro reoMacc1Ba, BAVAIOLLErO Ha pa3BuTMe aBapuiHbix cutyaumn / B.B. Ce-
meHuoB, B.A. ToronuH, N.A. EpmakoBa n gp. // Yronb. 2023. N2 4. C. 37-41.
DOI: 10.18796/0041-5790-2023-4-37-41.

NMOCTAHOBKA 3AJAYN PACHETA
HANPAXXEHHO-AE®OPMUPOBAHHOIO COCTOAHUA
YIMENOPOAHOIO MACCUBA

[na peweHns 3agay MoaenMpoBaHNA reoMexaHN4YeCckoro COCTOAHMA yrie-
NMOPOAHOrO MacCMBa NPU BEAEHUMN OYUCTHbBIX PAaboT LWMPOKO NpUMeHseTcA
METO[, KOHEYHbIX 3/1eMeHTOB. [IpyMeHeHMI0 3STOro MeToa B peLeHnn pasnny-
HbIX 33Zla4 NMOCBALEHO MHOTO PaboT OTeYECTBEHHBIX U 3aPYOEXKHbIX YUEHbIX
[1,8,9,10,11,12,13,14,15,16, 17,18, 19, 20, 21, 22, 23, 24, 25].

s oLeHKM BIAHUA CKOPOCTY NMOABUIaHUA OYMCTHBIX PaboT Ha reomexa-
HUYEeCKoe COCTOSIHUE YTTIenopoAHOro MaccmBa Npu oTpaboTKu asbl N2 48-8
CHauana peLuanacb 3ajlavya onpegeneHuns Hanps>KkeHHo-AepOPMUPOBAHHOIO
coctosaHuA (HOC) ana ctaTyecKoro NosIoXKeHWs ropHbix paboT. 3agava pela-
J1aCb YNCNIE€HHbIM METOAOM KOHEeUHbIX 3nemeHToB (MK3) [1] no nuueH3noH-
How nporpamme «ELCUT». [laHHasi nporpamma 6bi1a YCrneLwHo 1crnosnb30oBa-
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Ha ANnA OLEeHKM MPOYHOCTHOrO COCTOAHMNA NPefoXPaHNTENb-
HbIX LlennKoB Ha waxte um. A.[l. Py6aHa AO «CY3K-Kysbacc»
Ha OCHOBe pa3paboTaHHON aBTOpaMu MeTOAUKM [2].

PaccmatpurBaeTtca BepTuKanbHOe ceueHme no npocTmpa-
HUIO N1acTa B CpefHen yacTtu nasbl 48-8. B sTom ceyeHnm npo-
OONbHblE CMELLeHNA NOPOA BAOMb NaBbl OTCYTCTBYIOT, NO3-
TOMY BMeLLaloL e Nopoabl 1 NIACT HAXOAATCA B COCTOAHUN
niockomn gedopmaunin. B 3Tom ceueHnn BoigensieTcs pacyeT-
Hasi 0651acTb Co cnegyoLWmMmM pa3mepamu: no 100 m BfieBo U1
BMPaBO OT JIMHUU OUYNCTHBIX PAbOT; BBEPX — 665 M OT KPOB-
nun nnacta 48; BH13 — 200 m oT noyuBbl niacTa. [nowaab Bbi-
[eneHHon pacyeTHom obnactu coctasnana 177000 m2 Opar-
MEHT pacyeTHOI 06/1acTV NOKasaH Ha puc. 1.

PACYHETHAA OBJIACTb

B pacueTHyto 0611aCTb BKITIOYEHbI OCHOBHbIE CTPYKTYPHbIE
6J10KM YrnenopogHoOro MaccuBea:

1 - nnacT 48 MOLLHOCTbIO 2,2 M;

2 — HENoOCpeACTBEHHAA KPOB/A MOLWHOCTbIO 10 M;

3 — OCHOBHas KPOB/A MOLHOCTbIO 20 M;

4 — BmeLLaoL e Nopoabl KPOB/IM MOLHOCTbIO 635 m;

5 — HernocpeacTBeHHas novsa MoWHOCTbIO 1,4 m;

6 — nopoabl MexaynaacTba MOLWHOCTbIO 3,0 Mm;

7 — HyKenexawum nnact 45 mowHocTbio 1,6 m;

8 — BMeLlaoLme nopoabl MOYBbl MOLHOCTbIO 194 m;

9 - 610K 06PYLLEHHBIX MTOPOS B BbIPabOTaHHOM NMPOCTPaH-
ctBe. Ero mowHocTb onpegensanacb B COOTBETCTBUM C [3] €
YUYETOM MOLLHOCTY nnacTa 48 n KoadduumeHTa paspbixie-
HUA 06PYLLIEHHBIX MOPOJ KPOBIM (MPUHAT paBHbIM 1,2) u co-
cTaBuna 13,2 M. Yron HakfoHa Macc1Ba OOpYyLLEHHbIX MOPOA
paBeH yriy eCTeCTBEHHOIO OTKOCa 1 cocTasnsAn 38%

10 — Npm3aborHoe NPOCTPaHCTBO NiaBbl 48-8 ¢ MexaHU3K-
poBaHHoW Kpenbto BUCYRUS 1300/2800.

OEOOPMALIMOHHDIE

N NPOYHOCTHbIE XAPAKTEPUCTUKA

JedopmaLMoHHbIe 1 MPOYHOCTHBIE XapPaAKTEPUCTUKI CTPYK-
TYpPHbIX 6510KOB, Mo AaHHbIM HL| «<BocTHUW», nprBeneHbl B
mab6n. 1.

DedopmaLioHHbIe I NPOYHOCTHbIE XapaKTepuCTUKN

CTPYKTYPHbIX 6110KOB

Deformation and strength characteristics of the structural blocks

CTPYKTYpHbIN MowHocTb, Moaynb . WCELTERE g
6noK " Aedopmauumii, nonepeyHbIX
MMa-103
lNopopapbl KpoBnun 635 36 0.23
OcHoBHas KpoBns 20 39 0,22
HenocpepncTBeHHas 10 33 0,26
KpoBnsA
Mnact 48 2,2 9 0,25
O6pyLueHHble 13,2 20 0,30
nopogbl
HenocpepctBeHHas 1,4 33 0,28
noysa
Mopogabl 3,0 36 0,26
MeXaynnacTba
Mnact 45 1,5 9 0,25
lNopoabl NouBbI 194 36 0,26
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aAedopmaumn Ha ckatme, MlMa

Puc. 1. ®paemeHm pacdemtol obnacmu: 1 — nanacm 48;

2 - HenocpedcmeeHHAs KpoeJif; 3 — OCHOBHAA KPOBJIS;

4 - smewjaroujue Nopoobl KPosJu; 5 — HenocpedcmeeHHAs Noysd;
6 — Nopodbl Mexdynaacmes; 7 — niacm 45; 8 — smewarowjue
nopodel noyssl; 9 — 6710k 06pyLUeHHbIX NOPOO 8 8bIPAGOMAHHOM
npocmpatcmee; 10 — npuzaboliHoe NpocmpaHcmao

C MexXaHu3uposaHHoUl Kpenvto

Fig. 1. A fragment of the calculation area: 1 — Layer 48;

2 - immediate roof; 3 — main roof; 4 - roof surrounding rocks;

5 - immediate floor; 6 — parting rocks; 7 — Layer 45; 8 - floor
surrounding rocks; 9 — block of the rocks caved into the mined-out
space; 10 - face area with powered roof support

HATPY3KU U TPAHUAYHDBIE YCJ1IOBUA

CTPYKTypHble 610K Harpy»eHbl 0GbEeMHbIM BECOM Criefy-
oM o6pasom:

- BMeLLaoLme nopopbl (6510ku 4 u 8) — 2540 H/m3;

—nnactbl 48 n 45 (6nokn 1 n 7) - 1350 H/m3;

— 06pyLLEHHbIe NOPOAb! BbIPabOTAaHHOIO NMPOCTPAHCTBA
(6nok 9) — 2200H/m>.

lPaHnyYHblE ycnoBusa:

— BEpXHAA rpaHuLa (GHEBHAs NOBEPXHOCTb) CBOOOAHA OT
HaNpAXKeHni;

— Ha /1eBOW, NPAaBOW N HUXHEN rpaHnLax, 4OCTaTOYHO yaa-
NEHHbIX OT J1aBbl, HOPManbHble CMELLEHWNA U KacaTesbHble Ha-
NPAXeHUA OTCYTCTBYIOT;

— BEpXHee nepeKkpbITMe MexaHu3u-
pPOBaHHOW Kpenu B3auMO[EeNCcTBYyeT C
KpoBnen, co3gaBas OTnop, PaBHbIN CO-
npoTtusneHuio Kpenu 1 MMa [3];

— JaBneHune Kpenwu Ha nousy — 2 MlMa.

Tabnuuya 1

Mpepen
MPOYHOCTU CETKA KOHEYHbIX 2JIEMEHTOB

CeTKa KOHEYHbIX 3JIEMEHTOB 3ajaBa-

43 nacb aBToMaTMyecku. Yncno ysnos cet-
60 K1 BbIGMPanoch Takmm 06pasom, 4Tobbl
39 fanbHelilliee yBeNMyeHe Yncna y3nos

AaBano Obl HE3HAUUTENbHOE YTOYHEHNE

10 3HAUYEHNWN HaNPAXEHUN N CMELLEHUN.
35 Yuncno y3noB B NpoBeAEeHHbIX pacyeTax
39 Haxoaunocb B npegenax (2-5) -10°, Tak
yTO Ha 1 M? NPMXOAMNOCD [1Ba Y3/1a CETKU
43 B cpefHeMm. Ha puc. 2 npefcraBneHa cet-
Ka KOHeYHbIX 3/1IeMEHTOB BO BCEW pPacyeT-
10 HOW 0611aCTW; B LLEHTPANbHOM YacTu pac-
43 yeTHOW 06/1aCTK; B OKPECTHOCTY NaBbl.



Mpw npubnnxeHUn K NpPr3abonHOMy NPOCTPAHCTBY Y3/ibl
CEeTKM CTyLanucb (cm. puc. 2, 8), ROCTUras 4SiviHbl pebpa Ko-
HEYHOrO 3nemeHTa, pasHom 0,01 m.

Bpems cueTa ogHOro BapraHTa 3aaym HAXoAWIoCh B npe-
aenax 2-8 MuH.

METOAUKA OLEHKU BJINAHUA CKOPOCTU

noABUTAHUA OYUCTHBLIX PABOT

HA FEOMEXAHUYECKOE COCTOAHUE

YENOPOAHOIO MACCUBA

MPU OTPABOTKE JIABbI N2 48-8

1. Mocneayownii war o6pyLLIEHNA OCHOBHOW KPOB/M rlo
paccuuTbiBancs B cootBeTcTBUM € [3] no dopmyne:

h
P
075

K =105V (1+sina)e ™ M

roe ¥V - cKopoCTb NOABUraHWA OYUCTHOrO 3abos; M/CyT;
o~ Yron 3aneraHus nnacta, o = 119 hp — BbICOTA 30HbI akK-
TUBHOIO pacc/ioeHnA Nopoa KpoBiu, hp =1,76; Fﬂp - cpeg-
HEB3BELLEHHbIV KO3OOULNEHT KPENnoCT OCHOBHOW KPOB-
m, ng =4,62.

B mab6n. 2 npuBepeHbl pacyeTHble 3HauyeHWs wWwara o6-
pYyLWeHNA OCHOBHOM KPOBAU rlo ANA pas3nIMyHOM CKOPOCTH
NoABMIaHUA OYUCTHbIX PaboT ¥, Bpems fob6bIUHbIX paboT
T BPEMA PEMOHTHOMN CMEHbI Tper Bpems oTpaboTKu nna-
cta 7 po nocnepytouwen nocagkm kposnau. Mpu stom T =
=TT TpeM. YunTbiBanoCb, YTO BpEMA PEMOHTHOWN CMEHbI
cocTaBnseT 1/6 cyT.

2. MNocne oyepegHOro 06pYLIEHUs OCHOBHOW KPOBM Ha-
NPs’KEHHOE COCTOSHME YINenopoAHOro MaccriBa oOHOBS-
€TCA, TO eCTb HOCUT LMKIIMYECKNI XapakTep. 3a Bpems oTpa-
60TKM NTaBbl Ha ANUHY Wara obpyLIeHNsa OCHOBHOW KPOBIM
NpoucxoanT penakcauma npegena NpoYHOCTY YA Ha CKa-
Tne [4, 5, 6]. [pegen npoYHOCTN YA uepes NPOMEXYTOK Bpe-
MeHMU t (CyTOK) onpegensieTca no popmyne:

t

O () =0y e Q)

raec = 10 MMa, t,= 3,75.

3. [POYHOCTHOE COCTOAHME YrONbHOTIO MNacTa onpeaens-
eTCA pacnpefeneHnem B niacTe KPUTUYECKNX 3HAYEHWI €ro
npefena NPOYHOCTU Ha CxKaTume. Tak Kak paspyLueHme Kpae-
BOW YaCTV NJslacTa NPOMCXOAUT 3a CYET CKATUA, TO 1A OLeH-

Tabnauua 2
PacueTHble 3HaueHUA Wara o6pyLIeHNA OCHOBHOI
KPOBAM NpM pasANYHON CKOPOCTN NOABUraHNA
OUMCTHbIX paboT 1 Bpemsa oTpaboTKn nnacra
A0 nocneayowen NocagKku Kposnu

Calculated values of the main roof caving step at various
face advance rates and the time of seam extraction
before the subsequent roof caving

V, m/cyT 7m T,acyr. T, ,cyr.  Tcyr
3 10,4 3,45 0,51 3,96
4 12,0 3,0 0,51 3,51
5 134 2,68 0,34 3,02
6 14,6 2,43 0,34 2,77
7 15,8 2,25 0,34 2,59
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o
o
o

Puc. 2. Cemka KoHeYHbIx 3/1eMeHmMo8: a — eceti pacyemHot
obnacmu; 6 — yeHmpasabHoU Yacmu pacdemHou obnacmu;
8 — y2/1enopo0HO20 MACCUBA 8 OKPECMHOCMU /1a8bl

Fig. 2. Finite element grid: a - the whole calculation area;

6 - the central part of the calculation area;

8 — the carbonaceous mass in the longwall vicinity

KU MPOYHOCTHOIO COCTOAHMA MacTa UCMONb3yeTcsa KpuTe-
pun npoyHocTu [7] B cnegytowem Buae:

G = yH 2o (3)
I+v
rae 6 — NpeAen NPOYHOCTU YINA Ha OAHOOCHOE CXKaTue;
n — Ko3ddULMEHT nonepeyHbIx AepopmMaLmi yris; y — cpea-
HeB3BELUEHHbIV 0ObEMHbIN BeC Nopog Kposnu; H — rnybuHa
3aneraHua nnacra.

Mpn 3afaHHbIX 3HAYEHUAX 3TUX XapPaKTepPUCTUK:
c,.=10Ma; n=0,25;y=2540 H/m%; H = 665 M HallieHa Be-
nnyvHa ol =24,625 Mna.

B ob6nactu nnacTa, rae 3HaueHUs BePTMKAbHbIX Hanpske-
HUIM NPEeBbIWAIOT Npeaen NPOYHOCTY NacTa, NNacT Tepsaert
CBOV MPOYHOCTHbIE CBONCTBA.

4. MNoTepa NPOYHOCTM KpaeBoOW YyacTy nnacTa onpegenset-
CA NepexofoM B pa3ynpoyYHEHHOe COCTOAHME BCel KpaeBon
YacTu NacTa, YTo NPUBOAMT K BblBasiam yrisi U Kynosoobpa-
30BaHWIO B KPOBJIE.

OCHOBHDbIE PE3YJIbTATbI

[nA ycTaHOBNEHUA BNMAHNA CKOPOCTW NOABUTaHUA OUYNCT-
HbIX PaboT Ha NPOYHOCTHOE COCTOAIHNE KPAeBOW YacTu nna-
CTa 48 6bina NpoBefieHa Cepusi YUNCSIEHHBIX SKCMEPVIMEHTOB.

NpOoYHOCTHOE COCTOAHME KpaeBOW YacTy YrofibHOro nna-
CTa Npv NOABUraHMM NlaBbl CO CKOPOCTbIO 3 M/CYT. NpuBee-
HO Ha puc. 3.

Ha puc. 3 prioneToBbIM LIBETOM NpefcTaBiieHa 30Ha pasy-
NPOYHEHNA KpaeBoW YacTu nnacra. Pasmep 3Ton 30HbI yBe-
NNYMBAETCSA C NOABUIAHNEM OYMCTHBIX PaboT, U Yepes Tpoe
CYTOK HaboaeTcs NofHOe PasynpoYHeHUE KPaeBom YacTu
nnacta. Npn 3TomM gNrHa OYUCTHOM BblEMKIM COCTaBuna 9 m.
3HaveHwue wara o6pyLeHUss OCHOBHOW KPOBNY ANS YKa3aH-

ATPESIb, 2023, “YTONb" b
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6 <

2
Puc. 3. lpoyHocMHoe cocmosHue kpaegol Yacmu ninacma 48
Npu ckopocmu nodsu2aHusA dsel 3 M/cym.: a — NOC/1e NOCAOKU

OCHOBHOU KposJiu,; 6- yepes O00HU cymku noosu2aHusA /1aebl;
8 —yepes dsoe CYMOK; ¢ —4epe3 mpoe CymokK

Fig. 3. The strength state of the near edge part of Layer 48 at face
advance speed of 3 m/day: a — upon the main roof caving; 6 - in
one day upon the face advance; 8 — in two days; 2 - in three days

Tabnuua 3
MpepenbHble 3HaYeHUA NOABUraHUA NaBbl L

npex

Limit values of face advance L

limit

V, m/cyT. 3 4 5 6 7
L™ 7,5 11,0 13,75 16,5 19,25
7m 10,4 12,0 13,4 14,6 15,8

HoW ckopocTu cocTaensAeT 10,4 M. Takum 06pa3om, HEBO3MOX-
HO AOCTUrHYTb NMOABMraHUsA naBbl Ha 10,4 M 6e3 NONHOTO pas-
YNPOYHEHNA KPaeBOW YacTu nnacTa.

PaccumTaHo, UTO NP CKOPOCTY NOABUTAHUA NTaBbl, PaBHOW
3 m/cyT., 6e30nacHoe NofBrraH1e flaBbl BO3MOXXHO TOJbKO Ha
7,5 M. DTa BENMYMHA Ha3BaHa NpeaenbHON ASIMHON NOABUra-
HuAnasbl L . [lanbHeliwan oTpaboTKa nnacta bygeT cBA3zaHa
C YCTpaHEHUEM NOCNeACTBUN 0OPYLLEHNA €r0 KPaeBOW YacTu.

AHanoruyHo 6binn NpoBeeHbl pacyeTbl ANl CKOPOCTEN
NMoABUraHWsA NlaBbl Yepes KaxKkpble LWeCTb YacoB paboTbi 1aBbl
ans V=4,5,6,7 m/cyT. B mabn. 3 npuBegeHbl npefenbHble
3HauyeHuA NOABMraHWA NaBbl anw [nA paccmMaTprBaemMoro au-
arnasoHa CKOpoCTei.

B mab6n. 3 po3oBbiM LBETOM BbiAesIeHbl CKOPOCTU NOABUra-
HWA NaBbl, MPU KOTOPbIX OTPAOOTKa NaBbl CONPsiXeHa ¢ pasy-
MPOYHEHMEM YITIsl U BbIBaNIOOOPa30BaHUEM KPOBU. XKenTbim
LIBETOM BblfieNieHa CKOPOCTb, MPY KOTOPOW AOCTUraeTCa Co-
XpaHeHre NPOYHOCTHOrO COCTOAHNA KPaeBoW YacTu NnacTa,
npu 3TOM NpefenbHOe 3HaYeHne NoABUraHNA NaBbl HEHAMHO-
ro MeHblLLe Wara nocsegyoLero obpyeHusa kposnu. flony6oi
LiBET COOTBETCTBYET CKOPOCTAM NMOABMUraHNA NlaBbl, 06ecrneyn-
BaIOLLMM COXPaHeHre YCTOMUYMBOCTIN KPaeBoW YacTuh nnacTa.

3AKJIIOMEHUE U BbIBOAbI

Taknm 06pa3om, Ha OCHOBe NPOBeAEHHOr0 MOLENNPOBa-
Hua HOC yrnenopoAHOro Maccuea v onbiTa oTpaboTky nina-
CTa 48 MOXHO cenaTtb cyiegyioLme BbiBOAbI.

1. I3meHeHne reomexaHNYeCKoro COCTOAHUA MaccuBa
Y5l Y OPOJ B OYMCTHOM 3aboe npu CKOPOCTU NOABUTraHUsA
1-2 M/cyT. co3gaeT npeanocbUIKy K OpPMUPOBaHUIO KYNooB
KpOB/Y, BbIBANoOB yrnd nniacta 48 u nopoj KpoBiu.

d AMPENb, 2023, "YTONb”

2. Mpwu ckOpoCTV NOABUTAHUS OUYMCTHOTO 3ab0A MeHee
1 M/CYT. NPOrHO3UPYIOTCA NOBbIWEHHAA TPELWNHOBATOCTb,
BbICOKME PUCKM GOPMUPOBAHNA KYMOJIOB Y OTC/IOEHUSA YA
1 nopoga.

3. U3 onbita paboTbl WaxTbl <EpyHakoBcKkaa» cnegyeT, uto
MUHUManbHasa 6e3onacHas CKOPOCTb NOABUMAHNSA OUYMNCTHO-
ro 3a6osn 2,4 m/cyT. (3 cTpy»km no 0,8 M), Npu KoTopou obe-
crneyrBaeTcsa yCTONYMBOE reoMexaHNyeckoe cocTosiHme 6e3
MOBbILLEHHON TPELMHOBATOCTM MacCrBa NOPOL OYMCTHOTO
32601, 1 Npu COONIOAEHNV TEXHONOTNW BEAEHUS TOPHBIX pa-
60T MMeIoTCA HE3HAUMTENbHbIE PUCKU GOPMIMPOBAHMA KYNO-
OB 1 BbIBaNIOB, YTO G/IN3KO K pe3yfibTaTamM MaTeMaTUUYeCKOro
MOZEeNMpPOBaHNA reoMexaHnyecKom cuTyaummn B nase N2 48-8.
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[eoronunyeckas 06CTaHOBKa BHEC/Ia KOPPEKTUBbI BO BCE OONACTY MPOMBILLIIEH-
HocTy. OCTaHOBKA MOCTaBOK MMIOPTHOIO 000PYAOBAHUA Y KOMIIEKTYIOLMX K HEMY
co3pfana pAas npobnem, Tax, B ropHOAOObIBAIOLLEN MDOMbILLITEHHOCTHM 3TO OCTAHOBKA
TEXHVIKW BBUZY MOTHOrO OTCYTCTBUA 3aMaCHbIX YaCTew Ui JOAroro OXUAaHMA rno-
CTaBKW U, KaK CIeLCTBUE, SKOHOMMYECKUE roTepu. PelueHnem JaHHo npobnemsi
ABJIAETCA CO3[jaHne OTeUeCTBEHHOV UMIMOPTOHE3ABUCUMOV TEXHMKW. [ou BbINos-
HeHWY MEPONPUATYUA Ha TeEMY: «Pa3pabOoTKa 1 co3gaHme 6eCrinaoTHOMO KapbEePHOIO
CaMoCBasna YeIHOYHOIo TUNa rpPy30MogbeMHOCTbIO 220 TOHH» B Y4aCTy BbIMOTHEHA
HaYYHO-MCCE[0BATENLCKUX U OIBITHO-KOHCTRYKTOPCKMX PAbOT KOSNEKTUBOM UCIION-
HUTENEV YCTaHOB/IEHE OCHOBHbIE CUCTEMbI, COCTaBAAKLIME B COOPE 6ECTIMIOTHBIV
KapbePHbIVi CaMOCBar. PACCMOTDEHbI MPOU3BOANTENN U TOCTABLUYMKU JAHHbBIX CUCTEM
W KOMINEKTYIOLMX K HUM. [10 Kax oV cucTeme OTMEYEHa BO3MOXHOCTb NOCTaBKM OT-
eYeCTBEHHbIX MAaTEPUAIOB Wi KOMITIIEKTYIOLUMX K HEV. YCTaHOB/IEHO, YTO Hanboree
MMIIOPTO3aBUCUMbIMIM CUCTEMAaMI GECITNIOTHOIO KapbepHOrO CaMOCBasia ABIAITCA
JIBUratesib, Xo[0BaA YacTb (LMHBI), TMAPaBIMYeckas cucTema, 31eKTpoob0opy0Ba-
Hme 1 cuctema 6eCcriminoTHOO IBUKEHMA KapbEPHOIO CaMoCBara.

Knioueeoie cnosa: 006b614a Nnosie3HbIX UCKONAeMblX, OMKpbimbie 20pHble pabo-
Mbl, KApbepHbIl CamMoCc8as, cucmemMsl KApbepHO20 CAMOCB8AJIA, UMNOPMOHe3a-
8UCUMOCMb.

Ana yumupoeanus: [yourknH .M., NMawkos [.A. IMNOpTOHE3aBNCMMOCTb
Npoun3BoACcTBa 6€CNMNOTHbIX KapbepHbIX caMocBanos // Yronb. 2023. N2 4.
C.42-48.DOI: 10.18796/0041-5790-2023-4-42-48.

BBEOEHUE

B HbIHELWHMX FreONONUTUYECKUNX YCIIOBUAX MOCTaBKa 60NbLUMHCTBA NPOU3BO-
ANTENbHOIO HafleXXHOro, NPOBEPEHHOIO BpeMeHeM NMMNOPTHOIro 060pyAoBa-
HYA 1 KoMNeKTylowWwmux B Poccuio nprocTaHoreHa [1, 2], B CBA3M € Yem OCTpO
BO3HMKJIa HEOOXOANMOCTb CO3[aHMA OTeYeCTBEHHOrO 060PyAOBaHUA U KOM-
NAeKTYoLWMX.

* Paboma sbinosnHeHa npu puHaHcosoul noddepxke MuHucmepcmea HayKu u 8eiclue2o 06paso-
8aHus Poccutickou ®edepayuu no coenaweHuto om 30.09.2022 N°075-15-2022-1198 c ®I6OY BO
«Ky3bacckuli 2ocyoapcmeeHHbil mexHuyeckul yHusepcumem umeHu T.Q0. fopbayesa» 8 pamkax
KomnneKkcHOU Hay4YHO-mexHU4ecKoU npo2pammsl NOJTHO20 UHHOBAUUOHHO20 YuK/a «Paspabom-
Ka u 8HeOpeHue KoMnJyiekca mexHoso2uli 8 061acmsx paszeeoku u 006b614U MeepobiX NOIE3HbIX
uckonaemplix, obecneyeHus npomsluwsieHHoU 6e3onacHocmu, buopemeduayuu, Co30aHUs HOBbIX
npodykmoa 2;15y60Kol nepepabomku U3 y20/1bHO20 CbipbA NPU NOC1e008amMesIbHOM CHUXeHUU
3Kos102u4eckol Hazpy3Ku Ha OKPYXaiowyto cpedy U puckos 0/1s Xu3Hu HaceneHua» (KHTIM «Yu-
cmebll yeons — 3eneHeil Ky36acc») 8 pamkax peanusayuu meponpuamus «Paspabomka u co30a-
Hue 6ecnusIoMHO20 KapbepHO20 CAMOCB8AIIA YeSTHOYHO20 MUNA 2py30N00beMHOCMbI0 220 MOHH»
8 4ACMU B8bINOJIHEHUSA HAYYHO-UCC/1e008aMENbCKUX U ONIMHO-KOHCMPYKMOPCKUX pabom.



ropHblE MALMHB! [

OpHowm 13 oTpacnelrt NPOMbILIEHHO- wr. 4 + %
CTW, Hanbosee NoCTpaaaBLIEN OT OCTa- 1600 0%
HOBKM NMOCTABOK MMMOPTHOro 060pyfo- . 1411
BaHMA U KOMMJIEKTYIOLWKMX CTana gobblua 1400 38,6% 40%
nonesHbix nckonaembix (MN) [3, 4]. Oo-
6blua pasHoobpasHbix MW BegeTca npak- 1200 22,9% 056 30%
TNYeCKn Ha Bcen Tepputopum Poccun. Al

1000 20%
OCHOBHbIM criocobom pa3paboTKu Me-
ctopoxgeHun M agnaeTca oTKpbITbIN, 800 762 10%
fona Kotoporo coctasnaet go 70% ot 620
Bcen nobblun [5, 6]. 600 0%

Mpu oTKpbiTOM crnocobe gobbiun MA 400 -10%
OCHOBHbIM TPYAOEMKNM M SKOHOMUYECKN
3aTpaTHbIM ABIAETCA NPOLEeCC TPAHCMOopP- 200 e -20%
TUPOBAHMA, T4e OCHOBHbIM TPAHCMOPT- 2015 2016 2017 2018 2019 Topa

HbIM 060pYyAOBaHNEM ABASAETCA Kapbep-
Hbi camocsan (KC) [7, 8, 9, 10].

B HacToAawwmin momeHT KC rpysonognb-
eMHOCTblo 6onee 70 T npefcTaBieHbl
MMMNOPTHbIMU NpounssoguTenamu (4, 11].
o 3ToM NpuYnHE B HbIHELWHNX YCTOBU-
AX ropHogobbIBaOW e NpeanpuATAA CTONKHYIUCDL C psA-
oM Npob6siem, CBA3AHHBIX C NOCTaBKaMy IMMOPTHBIX 37108
n komnnektywownx KC. lonroe oxmngaHue noctaBok nim
NOJsIHOE OTCYTCTBME 3aMacCHbIX YacTen BedyT K 4ONITOCpOoY-
HbIM MPOCTOAM TEXHUKWN U, KaK CNeACTBUE, K SKOHOMUYe-
CKUM MoTepAM.

W3 aHanm3a ob6bema u Temna npupocTta pbiHka KC B Poc-
cum B 2015-2019 rr. (puc. 1) cnegyeT, 4To HEOHXOAUMO CO3-
HaBaTtb oTeyecTBeHHble KC rpy3onogbeMHOCTbIo 6onee 70 T,
yBenMuYnMBasa MMNOPTOHE3aBUCUMOCTb NPU NX MPON3BOACTBE.

PELUEHWA NO NOBbILEHUIO

MMNOPTOHE3ABUCUMOCTIU NP NPON3BOACTBE KC

Komnanuna OAO «bEJ1A3» B HacToALLee BpemA BeAET Non-
TUKY Ha YMEHbLUEHWE UMMOPTO3aBUCUMOCTK. [lona cobcTBeH-
HbIX KOMMNeKTyowmnx oueHnsaetca ot 30 go 40%. OcHoB-
HbIM MOCTaBLUMKOM Y3J10B 1 KOMMAEKTYIOLWKX ABnAeTcA Poc-
cna[12,13].

MpaBuTenbcTBO Poccnn Takxe cTpemMuTca nogaepxatb
OoTeyecTBEHHbIe Pa3pabOTKM U OTeYeCTBEHHbIX MPOU3BO-
autenen. Npumepom nogaepxKn ABNAETCA n3gaHme pacno-
psxeHus ot 11.05.2022 N2 1144-P «O6 yTBepXAEHNN KOM-
NJIEKCHOM HayYHO-TEXHMNYECKON NPOrpaMmMbl MOSIHOTO MHHO-
BaLUMOHHOrO Uukna «Pa3paboTka 1 BHegpeHre Komrekca
TEXHOMOIMI B 0611acTAX pa3Befku 1 Jobblum TBEpAbIX MO-
ne3HbIX UCKoMaemblx, obecrneyeHnsa NPOoMblLLIeEHHON 6e3-
onacHocTu, buopemegmnaLuu, CoO3gaHnA HOBbIX MPOAYKTOB
rny6oKoli nepepaboTKy 13 yroibHOrO CbipbsA NpKW Nocsiefo-
BaTeJIbHOM CHV>KEHUWN SKOJIOTMYECKOWN Harpy3Ky Ha OKpy-
XaloLLyto cpefy U pyCKOB [NA XKMU3HU HaceneHus». Kysbac-
CKUWN roCcyfapCTBEHHbIN TEXHUYECKUI YHUBEPCUTET nMe-
HY T.O. TopbayeBa (Ky3I'TY) aABnAaeTca ncnonHuTenem, a co-
ucnonHutenem — MITY um. H.3. bBaymaHa, meponpuaTtua
Ha Temy: «Pa3paboTKa 1 co3faHne 6ecnuNoTHOro Kapbep-
HOro camocCBaJsia YeJIHOYHOro TUNa rpy30noagbeMHOCTbIO
220 TOHH» B YaCTW BbIMNOJTHEHUA HAayYHO-NCCNefoBaTeNbCKNX
N OMbITHO-KOHCTPYKTOPCKUX PaboT. 3aka3umk meponpus-
1A — NMAO «KAMA3».

Puc. 1. O6vem u memn npupocma psiHKA KapbepHbIX camocsanos 8 Poccuu
82015-2019 22, wm. u %

Fig. 1. The volume and growth rate of the mining dump truck market in Russia
in 2015-2019, pcs. and %

OCHOBHAA YACTb

Konnektusom ncnonHutenen Kysl'TY Ha 3Tane 3cknsHo-
ro NpoeKTa YCTaHOBJIEHbl OCHOBHbIE Y3Jibl (CMCTEMbI) B CO-
BOKYMHOCTW, 06pa3syemble 6ecnvnoTtHbil KC, paccMOTpeHbl
NPOV3BOANTENMN M MOCTaBLUKM AaHHbIX Y3/10B M KOMMJEK-
TYIOLMX K HUM.

K ocHOBHbIM crucTemam 6ecnunoTHoro KC oTHocATcA:

— ABUraTenb 1 ero CNcTembl;

- TpaHCMUCCKA;

— XO[0BaA YacTb;

— camocBasnbHasa nnatpopma;

- Hecywada cuctema (pama);

— pyneBow NpuBOA;

— TOPMO3HasA CUCTEM3;

— cucTema rmgpasnmnyeckas;

— cMcTeMa nHeBmaTnyeckas;

— HU3KOBOJILTHOE 3N1eKTPO0bOopYyAOBaHUE;

— CUCTEMa NMoXapoTyLeHus;

— CMCTEMA aBTOMATNYECKOM LIeHTPanM30BaHHOW CMa3Ku;

- cuctema becnunoTHoro asuxeHus KC.

[anee paccmMoTpyM Kaxkgyto cuctemy OTAeNbHO Ha BO3MOX-
HOCTb VIMMOPTOHE3aBUCMMOCTM NPU NPON3BOACTBE becnu-
notHoro KC.

[OBuratenb n ero cMCTembl

Skcnnyatupyemble KC rpyzonogbemHocTbio oT 180 40 240 T
Havbonee YaCTo KOMMIEKTYIOTCA ABUFATENAMM KOMMaHUy MTU
(puc. 2, a). MprMeHeHWe aBUraTeNeN BbI3BAHO SKOHOMUYHBIM
notpe6neHreM TOMIMBA 1 PECYPCOM. B ¢BA3M ¢ caHKumsaMU
npoTtus Poccuu faHHble ABMraTenn He NOCTaBNAIOTCA B CTPaHYy.

Cpean 0OCTYMNHbIX UMMOPTHBIX ABUraTeNen CTONT BbiAENUTb
kutancknin WEICHAI 12M55 (cm. puc. 2, 6). dBuratenu poccuii-
CKOro NpOV3BOACTBA B HAaCToALLEe BpeMaA NPOXOAAT UCMbITa-
HUSA, UK UX UCNbITaHWA NnaHupytoTtca [14, 15, 16, 17]. dsura-
Tenu npoussogutena OO0 «YpanbCKnin An3efib-MOTOPHbIN
3aBog» (YOM3) 120M-185 (puc.3, a) c 2018 r. npoxoaAT no-
nuroxHHble ncnbitaHna Ha KC BEJTA3-7531 rpysonogbemHo-
cTbto 00 240 T.
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Iise MT
I
I

LEriny

Puc. 3. IBC: a-12[JM-185;
6 - 16-364I; 8 — M-150 (nynbcap)
Fig. 3. Internal combustion engine:
a-12DM-185;

b-16-36DG; c - M-150 (pulsar)

Puc. 4. Komniekm ms208020 31iekmponpugoda
Fig. 4. Electric traction Drive kit

Mpownssoautens AO «KonomeHcKni 3aBog» NnaHupyeT
B 2023 r. NnpoBeCTM 3KCNAyaTauMOHHbIe NCMbITaHUA ABU-
ratensa 16-36I (cm. puc.3, 6) Ha KC. B KauecTBe BO3MOX-
HOro BapuaHTa KomnoHoBku KC paccmaTpuBatoTca aBura-
Tenn ot npounssogutena OAO «3Be3ga» M-150 (nynbcap)
(cm. puc.3, 8).

Puc. 2. [IBC: a- MTU 16V4000;
6 - WEICHAI 12M55

Fig. 2. Internal combustion engine:
a-MTU 16V4000;
b - WEICHAI 12M55

[Oeuratenb npousBogctea YAM3
12M-185 n kutanckmn 12M55 nme-
10T CONOCTaBMMblI€e C OCTasIbHbIMM pac-
CMaTpPVBaeMbIMW ABUraTENIAMU XapaK-
TEPUCTMKU, YTO FOBOPUT O BO3MOXHO-
CTV ux ncnonb3osaHma Ha KC. Takxe
cnepyeT OTMETUTb MOJIOXKUTENbHbIN
OonbIT N pacyeTHble NoKasaTenun uc-
Nofib30BaHUA ra30MOTOPHOI CMecK
ana asuratenen 121M-185.

TpaHcmucemna

B kKoHcTpykunm KC npumeHAaeTca
JNeKTpoMexaHMyeckasa TpaHCMKCCUA
13-3a 6OJIbLLIEN HAAEXHOCTY U NyYLINX
TEXHNYECKUX XapaKTePUCTUK. DeK-
TpOMexaHuyeckasa TPaHCMUCCKA CO-
CTOUT N3 TATOBOro npueoaa (puc. 4)
n pepyktopoB moTtop-konec (PMK)
(puc. 5).

OTeyecTBEHHbIMM MPOM3BOAU-
TeNAMM TATOBbIX MPUBOAOB ABNA-
totca 000 «CubanekTponpusoay,
000 «Pycannpom», AO «Cunosble Ma-
wuHbl» N AO «MTOK «3T30». Y Kax-
JOro nocTaBLWMKa NpnBoja pasHbie
KOMMNEKTbl MOCTaBKU. Takxe ocBoe-
Ho npownssoacTeo PMK poccnncknmn
Npon3BOANTENAMU.

Puc. 5. Pedykmop momop-konec

Fig. 5. Motor-wheel reducer

ﬁ AMPEb, 2023, "YTONb"



XopgoBas yacTtb

XopoBas YacTb COCTOUT U3 NepefHen 1 3aj-
Hel NOABECKM, B KOTOPbIE BXOAAT METASINIOKOH-
CTpyKUUU (6anka, KapTep 1 apyrue 3nemeH-
Tbl), MTHEBMOT A PaBINYECKNE PECCOpPbI, Kone-
ca 1 wnHbl. CBapHble KOHCTPYKUMW NepeaHein
NoABECKM COCTOAT M3 JINCTOBbIX M JINTbIX 3aro-
TOBOK, a 3afHeN — N3 NINCTOBbIX AeTalen.

MHeBHOrMApPaBAnyeckne peccopbl ne-
pedHeln n 3agHen nogsecok B PO moryT ums-
rotoButb OO0 «HIMO «Imgpocnucrembl»,
000 «TNAPO-CTAP», OO0 «3aBog «OI'M» n ap.

KpynHorabapwuTHble WiuHbI (puc. 6) Hanbonee
3aBUCUMbI OT UMMOPTA.

B Poccun otcyTCcTBYeT Npon3BOACTBO Ta-
KVX WWWH, @ N3 JPYKeCTBEHHbIX CTPaH LWUHbI
UMEIT Manyto xoammocTb [18, 19]. Hanpumep,
wuHbl npounssogctsa OAO «benwuHa» He OT-
XaXkMBalOT CBOEro 3asaBIEHHOrO pecypca no
XOAUMOCTM, @ KUTaCKMe KOMMNaHum B nocnes-
Hee BpeMs MOBbICMAM XOAUMOCTb LUNH, Of-
HaKO OHM He JOCTUralT YPOBHA TaKMX Npo-
ussopuTenein, kak Bridgestone nnu Michelin.

CamocBanbHasa nnarpopma

CamocBanbHana nnatdopma npeacTaBnseT cobom nmcTo-
BYI0O CBapHYI0 KOHCTPYKLMIO KOBLLUOBOTO TMMa C 3aLMTHbIM
KO3blpbKOM, 060rpeBom oTpaboTaBLLMMY Fa3amu ABUraTe-
nA, YCTPONCTBOM AN MEXaHNYECKOro CTOMOpEeHus B nog-
HATOM MOJIOXKEHUUN, KAMHEOTOOMHUKAMM 1 KAMHEBbBITAJ-
KnBaTensamum.

Co3pgaHnemM camMocCBaNbHbIX MiaTGoOpM 3aHMMaloTCA
000 «MpodeccnoHan», AO «Kemepoxmmmatu» n ap. Tpagu-
LMOHHO A/1A 3rOTOBNEHMSA NNaTGOPM NPUMEHSAETCA U3HOCO-
cTomkaa mmnopTHaa ctanb HARDOX, ogHako B Poccun yxe
pa3paboTaHbl aHanoru, Hanpumep ctanb POWERHARD npo-
nssogutens NAO «CeBepcTanb» n ap.

Hecyuwas cucrema (pama)

KoHcTpyKLuMa Hecylleln cnctemsl (pambl) — KopobuaTas
NCTOBAaA CBapHasA KOHCTPYKLUMA C IUTbIMU KOMMOHEHTamMu,
NpenmyLLecTBEHHO BbINOMIHEHHAA 13 BbICOKOMPOYHON Ne-
rMPOBAHHOW U/ HU3KONIerMpPOoBaHHON cTanu, opma ba-
NOK — NpsAIMOYrofibHas. JInTble getanu moryT 6biTb 3amMeHe-
Hbl CBapHbIMW 3aroToBKamu. [InAa M3rotoBneHna HecyLlemn
CMCTeMbI (pambl) BO3MOXKHO MPUMEHUTb MapKn CTanen oT-
eyeCcTBEHHbIX NPOM3BOAUTENEN, a TaKXKe N1UTble AeTanu,
N3roToBNeHHble Ha Tepputopun Poccnn. B Poccnmn nutble
KpynHorabaputHble fgetanm moryTt nsrotosutb OO0 «JTM»,
000 «HTL, MT», 000 «YenabMHCKMI SHEPrOMaLLUMHOCTPON-
TenbHbIN 3aBOA» U ApP.

PyneBoii npusop

Ons 6ecnunotHoro KC paunoHanbHOW CUMTaeTcs cxema C
3NEKTPOrNAPaABINYECKUM pynieBbiM NprBogoM. MogobHas
CXemMa no3BOoJIAET ynpaB/iATb CaMOCBaJIOM KakK Mo Knaccu-
YecKom cxeme C MOMOLLbIO PyNeBoro Koseca, Tak U B Auc-
TaHUMOHHOM N aBTOHOMHOM peXxnme, 6e3 HenocpeacTBeH-

ropHblE MALMHB! [

Puc. 6. Koneca kapvepHozo camocgana

Fig. 6. Wheels of a dump truck

HOro MPUCYTCTBUA YenioBeKka B KabuHe. MNocTaBwuKkamm
KOMMOHeHTOB MoryT 6b1Tb OO0 «Kappaben», OO0 «YpanTopr-
WHpycTpua» n gp.

TopmosHasa cuctema

KC ocHalaeTca paboyer, CTOAHOUYHON, BCMIOMOraTelbHOM
1 3anacHOM TOPMO3HbIMW cUCTeMamin. B komnnekTtayum Ta-
roBbIX MPUBOAOB OTEYECTBEHHbIX NPOU3BOAUTENEN BXOQUT
BCMOMOraTesibHbI TOPMO3.

Pabouas TopMO3Haa cucTeMa COCTOUT U3 OAHOLAMNCKOBBIX
TOPMO3HbIX MEXaHU3MOB, YCTaHaB/IMBaEMbIX Ha nepeaHen
1 3agHen ocax. KoHCTpyKLus paboyen TOpMO3HOM cUCTeMb
obycnosneHa Tem, 4yto KC OCHaLLaloTca CUCTEMOI SNEKTPO-
AVHAaMNYeCKOro TOPMOXKeHUA (BCnomoraTeNibHbIi TOPMO3),
No3TOMy TPeOOBaHUS K HEl CHUMEHDI.

KOMNOHEHTbI TOPMO3HbIX MEXaHNU3MOB MOTYT U3roTo-
BuTb OAO «[K AsTonpubop», OAO «3aBog nm. A.M. Tapa-
coBa» u gp.

Cucrema rugpasnunyeckas

Cnctema rmgpasnumyeckas (rmgpocrcTema) npeHasHayeHa
Ina obecneyeHns ruapaBnnyeckon SHeprme UCNONHNTENb-
HbIX MEXaHN3MOB (rugpopsuratenei). lmgpocrcrema obecrne-
yrBaeT paboTy Tpex OCHOBHbIX cucTem [20]:

- pyneBoro NnpuBoAa;

— TOPMO3HOW CUCTEMDbI;

— OMpPOKMAbIBaKOLIEro MexaHn3ma CaMoCBasibHOW nnaT-
dbopmbl.

KomnnekTytowme ruapaBnnyeckom CUCTeMbl MOTYT U3roTo-
BuTb YT MM3 um C.U. BaBnnosa, OO0 «HIMNO «[apocnctembi»,
000 «'NOPO-CTAP», OO0 «3aBog «OI'M» n ap.

NMHeBMaTnyeckaa cucrema
MHeBMaTMUeCKan cMcTeMa npepHasHaveHa anAa obecre-
YeHUA CKaTbIM BO3JYXOM CUCTEM MHEBMOMEXaHU3MOB LUKa-
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¢da ynpaBneHus ans 3anutku 6annoHa MexaHM3mMa NMHeBMO-
NnoapeccopmuBaHuns CUAeHbA BOAUTENA 1 ANA NOAKOYEHNA
npucnocobneHnsa Ansa HakauyMBaHuA WH. NMHeBMaTUYeckas
cUCTeMa MOXKeT ObITb CO3/laHa Ha OTeYeCTBEHHO KOMIMOHEHT-
Hol 6a3e.

HuskoBonbTHOE 351eKTpoo6opyaoBaHue

B P® ecTb 60MbLLOM CAMCOK NOCTABLYUKOB 31eKTPO06opY-
[10BaHVA A5 KAPbEPHOW TEXHUKU, HO eCTb MPObNeMHbIE Ha-
npaBneHns: aHTUHNOKMPOBOYHAA U aHTUMPOOYKCOBOYHAsA
CUCTEMbI, aBTOMATUYECKIME BbIK/OYATENN, KOHTPOJIIEPbI CO-
cTosAHwUs, PLC-koHTponnepbl, gawodoabl.

Takmm obpa3om, Npu pa3paboTke 31eKTPoobopPyaoBaHUSA
6ecnunotHoro KC B yCnoBuAX CaHKLMA HEOOXO4MMO pac-
CMaTpMBaTb KOMMOHEHTbI, MOCTaBAEMbIE U3 APY>KECTBEH-
HbIX CTPaH, CBA3AHHbIX C N1eKTpoobopyaoBaHuem Ha KC,
K KOTOpbIM OTHOCATCA benapycb, Kntan. M3rotoBntb Kom-
MOHEHTbI 3neKTpoobopynoBaHus B PO moryt OO0 «PEJEN-
HAA KOMMAHWA», 3A0 «Padanrpur», 3A0 «3Hepromaltu»,
00O «HIMK «ABTOIMPUBOP» n gp.

Cucrema noXkapoTtyLieHus

CoBpeMeHHble CCTEMbI MOXKaPOTYLLEHNA ABNAIOTCA BECb-
Ma rM6KMMM 1 yIOBGHbIMM AJ1A MOHTaXa, Ha JaHHbI MOMEHT
CyLlecTByeT MHOXECTBO FOTOBbIX PELUEHUN — OT PYUHbIX A0
aBTOMAaTU3NPOBaHHbIX. Icmonb3oBaHMe aBTOMaTM3MpPOBaH-
HbIX CUCTEM MOXKAPOTYLLIEHWA Hanboree LenecoobpasHo anA
KC ¢ anekTpomexaHn4eCcKon TpaHCMUCCUENR, 3TO NO3BONA-
eT BOBpeMsA NMKBUANPOBaTb BO3ropaHme C MUHUMabHbIM
YPOHOM. KOMNOHEHTbI 1 KOMMAEKTYIoLWME CMCTEMbI NOXa-
poTywweHusa moryT n3rotosutb K «<3MOTOC», OO0 «CCl1b»,
000 «3TEPHUC», AO HIL «lopHocnacaTenbHble TEXHONO-
rmv» 1 ap.

Cucrtema aBTOMaTUYeCKON

LieHTpann30oBaHHOI CMa3Kn

ABTOMaTUYECKYIO LEeHTPanM30BaHHYIO CUCTEMY CMa3Ku
ycTaHaBnmBatT Ha KC ana fgonroseyHon paboTbl ero y3nos
1 MexaH13moB. Harbonee npeanoyTuTenbHOM ABASAETCS NPO-
rpeccrBHas CMCTEMA CMa3KM Kak Hanbornee fopaboTaHHbIN
Tun. Ha KC noaBepratoTca cmaske y3nbl NogBecKn (BTYNKuU,
MOALWMUMHMKM, LWAPHKPBI), SNIeMeHTbI MIaTGopMbl 1 ONPOKK-
[blBaloLLero mexaHmsma (onopbl LMANHAPOB ONPOKMAbIBA-
HMA, WAPHKPbI Ky30Ba). OTeuecTBEHHbIe NPOU3BOANTENN 13-
roTaB/IMBAlOT KOMIJIEKTYIOLWME 1 B LIe/IOM CUCTEMY aBTOMa-
TUYECKOW LIeHTPANIN30BaHHOW CMa3KuU.

Cuctema 6ecnunoTHoro asmxkeHuna KC

Cuctema becnunoTtHoro aswkeHuna KC coctonT us noacu-
cTem:

— GOPTOBOrO BbIMUCINTENBHOIO KOMIMEKCA;

- CBA3N;

— CEHCOPVIKY;

— ynpasneHus KomrnoHeHTamu KC.

Kaxkgasa nogcmcrema BKitoyaeT B ceba 6onblion nepe-
YeHb MOKYMHbIX KOMMIEKTYIOWMX, U3 aHann3a KOTopbIX
YCTaHOBJIEHO, UTO cucTemMa becnunoTtHoro asmxeHns KC
coctouT oT 10 o 30% M3 KOMNAEKTYIOLWNX OTeYeCTBEHHO-
ro npomussogctea. OcTtanbHble HEOOXOAUMbIE KOMIIEKTY-
loLMe NPOU3BOAATCA B HEIPY>KECTBEHHbIX CTPAHAX, TaKnX
kak CLUA, Kanapa, AnoHuns.

Mo nToram 3CKM3HOro NPoeKTa NCMOSTHUTENSIMX Pa3pabo-
TaHa mabsuya, NoKasbiBawLLas cuctembl 6ecnunoTHoro KC
NMMOPTOHE3aBUCKMbIE U 3aBMCUMbIe. Takke B mabsiuye oT-
MeueHbl CCTEMbI, BHOBb pa3pabaTbiBaeMble U CEPUITHO U3-
rotoBnsembile.

W3 Tabnuubl cnegyeT, yto 60/bLlIan YaCTb CUCTEM, Y3/10B
1 KomnnekTylowmx 6ecnunotHoro KC npoussogutcs B PO,

3aBucnmocTb cuctem 6ecnunotHoro KC or nMmnopTa

Dependence of unmanned CS systems on import

HanmeHoBaHunsa

BHoBb pa3pabaTbiBaeMble - rpy3oBas niaatpopma (Ky3oB);

— Hecywwasa cuctema (pama);

Poccuitckoro nponsBoacTea

MmnopTtHoro nponssoacTea

— 3JIEMEHTbI XO40BOW YacTu: 6anka nepeaHen -
ocy; 6anka (kapTep) BeAyLlero MocTa; OCb NepeaHas

1 BegyLwmin MOCT

BHoOBb pa3pabaTbiBaembie
Ha OCHOBe CepMiiHO
N3roToBnAeMbIX
KOMMOHEHTOB

1 MaTepuanos

— ABuUraTtesib N ero CUCTeMbl;
— 3/1IEMEHTbI XOA40BOW YacTy;
— 2NIEKTPOMOTOP-KONECO;

— CUCTEMa rmgpasinnyeckas;
— pyneBoe yrnpaBneHue;

— TOPMO3HbI€ CUCTEMDI;

— CNCTEMa NHEBMaTUYeCKas;
— CUCTEMa NOXKaPOTYLUEHUA;

— HA3KOBOJIbTHOE 3J'IeKTp0060py[J,OBaHVIe;
— CMCTeMa aBTOMaTMYeCKoM Ll,eHTpaJ'IVISOBaHHOVI

CMa3Kn

CepuiiHO N3roToBNAAeMbleé  — TATOBbIV SNIEKTPONPUBOL,
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— cuctema becnmnoTtHoro geuxeHus KG;

— cuctema 6ecnmnnotHoro aswkeHua KC;

— ABUratesib N ero CUCTeEMbl;

— X0[oBaA YacCTb;

— 3NIEKTPOMOTOP-KON1ECO;

— CCTEMa rmpgpasnnyeckasn;

— pyneBoe ynpaBiieHNE;

— TOPMO3HbI€ CNCTEMDI;

— CUCTEMA NMOXKAPOTYLUEHUSA;

— HU3KOBOJIbTHOE 3J'IeKTpOO60py,D,OBaHVIe;
— CCTEeMa aBTOMaTNYECKON Ll,eHTpaJ'IVI3OBaHHOVI
CMa3Kn

— KoJieca 1 LWWNHbI

— BC€ CUCTEMDI, Y3Jibl 1 arperatbl



OQHAKO fBUTaTeNlb 1 €10 CUCTEMBbI, KOJTeCa U WKHbI, @ TaK-
e KOMMOHEHTbI cmcTtembl 6ecnunotHoro geuxernus KC,
CMCTEMBI TMAPABIINYECKON N HN3KOBOJIBTHOTO — 3JIEKTPO-
060pynoBaHNA NOMIHOCTBIO U/UAN YaCTUYHO UMMOPTHO-
ro npousBoAcTea. [locnegHee cBMAeTENbCTBYET O HEOO-
XOAUMOCTY Pa3BUTKS NMPOU3BOLCTBA Y3/10B I KOMMJIEK-
Tytowmx B PO.

3AKJTIIOMEHUE

B paborte:

- NPOaHaNM3nPOBaH COCTaB OCHOBHbIX CUCTEM BeCnNIOoT-
Horo KC;

— OTMEYEHO, YTOo Npu co3daHum 6ecnmnoTtHoro KC B ycno-
BMAX CAaHKLMI NpoTuB PO HeobxoanmMo paccmaTpumBaTh OoTe-
YyeCTBEHHbIE KOMMOHEHTbI IGO0 KOMMOHEHTbI, MOCTaB/IAEMbIE
U3 OpY>KECTBEHHbIX CTPaH;

— BbIAIBJIEHO, UTO Hanbosee MMNOPTO3aBUCMMBIMU CU-
ctemamu 6ecnunoTtHoro KC aBnAOTCA fBUraTesb, Xo40Bas
YyacTb (WKHbI), rIMapaBAMyYecKkas CMCTEMA, HU3KOBOJbTHOE
3NeKTPOOOOPYAOBAHUE 1 CUCTEMA HECMNIIOTHOTO [ABMXe-
Husa KGC;

— YCTaHOBJIEHO, YTO [0/1A OTeYECTBEHHbIX KOMIMIEKTYIOLLNX
KC cocraBnset ot 60 go 70%, a C y4eToM pa3BUTHA POCCUIA-
CKOro ABuratenectpoeHnsa nosbicntca o 80%;

— MOJyYeHHble pe3yfbTaTbl CBUAETENbCTBYIOT O HEOOXO-
OVMOCTU pPa3BUTUA NPOU3BOACTBA KOMIMOHEHTOB 1 MaTepu-
anos KC B PO.
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Abstract

The geopolitical situation has made adjustments in all areas of industry.
Stopping the supply of imported equipment and components to it has
created a number of problems, so in the mining industry it is a stop of
equipment due to the complete lack of spare parts or a long wait for de-
livery, and as a result economic loss. The solution to this problem is the
creation of domestic import-independent equipment. When performing
an event on the topic:“Development and creation of an unmanned shuttle-
type mining dump truck with a lifting capacity of 220 tons” in terms of
research and development work, a team of performers installed the main
systems that make up the assembly of an unmanned mining dump truck.
Manufacturers and suppliers of these systems and their components are
considered. For each system, the possibility of supplying domestic materials
or components to them is noted. It is established that the most import-
dependent systems of an unmanned dump truck are the engine, chassis
(tires), hydraulic system, electrical equipment and the system of unmanned
movement of a dump truck.

Keywords
Mining, Open-pit mining, Quarry dump truck, Quarry dump truck systems,
Import dependence.
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JKONoro-3K0HOMUYyecKas
U NpaKTUYeCKas Lenecoo6pasHoOCTb UCNONb30BaHNA
30/10LL/1aKa B NPOU3BOACTBE CTEHOBOr0 MaTepuana
Ha 0CHOBE@ MOHTMOPWUINIOHUTOBOM MUHbDI

DOI: http://dx.doi.org/10.18796/0041-5790-2023-4-49-53

Vicrionb30BaHMe BbICKOMAACTUYHBIX IJIVH (C YUCIOM MAacTrY-
HocTu bonee 35) 4718 NOYHYEHNA Kepamm4yeCKoro CTEHOBOIO
matepuana rno3BONAET BBOAUTL B KEPAMUYECKUE MACChl 4O
60% oTolynTenel, B Ka4eCTBe KOTOPbIX LUeNecoobpasHo mc-
M0/1b30BaTh KPYMHOTOHHAXHbIE 30/10LL/IaKOBbIE MATEPUASTHI.
K Takvm BbICOKOMAaCTUYHBIM [1MHaM OTHOCATCA MOHTMOPU/I-
JIOHUTOBbIE [TIMHBI. TakuM 06Pa3oM, NCrOb3YA MOHTMOPUII-
JIOHUTOBYIO [INHY, MOXHO MPUMEHATH B KEPaAMMUYECKOM KUp-
rmye (4o 609%) Takovi KPYMHOTOHHAXHBIM OTXOZ, Kak 30/10LL-
J1KOBbIV MATEPMAJ], KOTOPbIVI OTHOCUTCA K MaTepUanam mMac-
COBOrO MPOV3BOACTBA, UTO byAeT CIoCOOCTBOBATL COXPaHe-
HUIO SKOCUCTEMBI. IKOSIOrO-3KOHOMUYECKaA LieNecoobpas-
HOCTb OYeBUAHA — CHUXAETCA CTOMMOCTL ChIDbA, Y Y TUIIN3N-
DYIOTCA KPYMHOTOHHAXHbIE OTXOAMbI.

Knroyeeoie cioea:30/10w1ak, MOHMMOPU/I/IOHUMOBAA 2/1U-
Ha, cmeHOB80U Mamepuas, 3K0102Us, SKOHOMUYeCcKas yese-
coobpasHocme.

Ana yumupoeaHus: SKO0Noro-sKOHOMMYeCKas 1 npakTnye-
CKaf LiennecoobpasHOCTb MCMOb30BaHUA 30/10LLU1aKa B NPo-
N3BOACTBE CTEHOBOIo MaTepuasa Ha OCHOBE MOHTMOPWINIO-
HuToBOM rMuHbl / [1.B.TocTeB, A.A. KpiokoBa, A.M. Iamainnos
n ap.//Yronb.2023.N24.C.49-53.DOI: 10.18796/0041-5790-
2023-4-49-53.

BBEJEHUE

3Konorua. 3a nocnegHne 15-20 neT B SHepreTrke Npou-
30110 BbICTPOE BHEAPEHVIE COBPEMEHHbIX TEXHONOT WA, HO
YroJib MOKa €elle OCTAeTCA He TONbKO B MOCTCOBETCKUX rO-
CyOapcTBax, HO U BO BCEM MVPE OLHMM U3 TaBHbIX UCTOY-
HUKOB He TONbKO TEMNJa, HO 1 dHepruu. B pesynbtate fo6bI-
uu, NepepaboTKu 1 NCNOJNIb30BaHUSA Y 0bpasyeTcs MUHe-
panbHaa HeCropesLUlas YacTb YIis — 30J10WaKy, KoTopble
HaHOCAT Bpel OKpY:Katollen cpene. 30/0WNaKoBble MaTe-
puarnbl (OTXObl) COAEPKAT ANOBUTbIE Y TOKCMYHbIE XUMUYe-
CKMe COeflVHEeHNA, KOTOPbIe NMOMaZaloT B FPYHTOBbIE BOAbI,
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- PECYPCbI

B MOYBY U B aTMOChEpPY 1 TEM CaMblM HAHOCAT HEMasIbI Bpep
He TOJIbKO 3KOCUCTEMAM, HO 1 HAanpsAMYo 3l0POBbIO NIofeN.
Takum obpasom, npobnema 30n00TBanoB B KazaxctaHe, Poc-
CUU 11 APYTX NOCTCOBETCKUX FOCYAapcTBax TpebyeT ckopeii-
LIero peweHna B NONb3y OKPY»KatoLwen NnpupoaHon cpeabl.

JKoHoMMKa. B KasaxcTtaHe gnAa npounsBoacTBa Kepamu-
YyecKnx MaTepurasnioB CTPOUTENIbHOrO HanpaB/leHNA KOHAM-
LIMOHHbIE aNIOMOCUIIMKATHBIE CbIPbEBbIE MaTepManbl MO0
NCTOLWMNNCD, NMOO NcToWatloTCA, MO0 HaxoaATCA Ha pac-
cToAHUM 6oniee 500 KM, MpPUYEM TaKoe Cbipbe NPUAETCA B
6OMbLUVMHCTBE C/lyYyaeB 3aBO3UTb Ha GOJbLIErpy3HbIX Ma-
LUMHAX, B pe3y/ibTaTe Yero CTOMMOCTb CTPOUTENbHbIX MaTe-
puanoB Bo3pacTeT. Takol 3aBO3 CbipbA Ha O0MblUErpy3HbIX
MallMHaxX NOBbIAET aHTPOMNOreHHoe BO3AENCTBUE Ha KO-
CMCTEMBI, M YeM OoNblle paccTosHMe, TEM Bbllle BO3AEN-
CTBUE Ha OKpy»KawLyio cpedy. Kpome Toro, B KasaxcraHe
OLLYyLIAeTCA HeJOCTATOK rOCYapCTBEHHOTO GUHAHCUMPOBaA-
HUs reonoropasBefoYHbIX PaboT, UTO B KOHEYHOM cyeTe by-
[eT cnocob6CTBOBaTb BO3HUKHOBEHMIO NPO6sieM B oTpaciu
MVHEepanbHO-CbIPbEBOro KOMIMJIeKCa N HaHeCeT CyLLeCTBEH-
HbIl YPOH SKOHOMUKE B CTPOUTENIbHOWN OTPaC/N.

Mo pa3nnyHbIM 3KCNePTHbIM oueHKam [1, 2, 3, 4], uHBecTn-
LUK B CTPOUTENBCTBO OHOIO 30/10LLIAaKOO0TBasa C BbIMOJIHe-
HUeM BCex AeNCTByoLMX TpeboBaHWI COCTaBAT OPUEH-
TUPOBOYHO (B NepeBofe Ha pybnu) ot 2-4 po 10 mnpga pyo.,
npuv 3TOM 3aTpaTbl Ha cogepaHne 1 T 30/10WIaKoBbIX OT-
XO[lIOB flOCTUraloT nopsagka 5-7% ot cebecToMmocT npo-
M3BOACTBA TEMJIOBOW 1 NEKTPUYECKon sHeprum. K ocHoB-
HbIM HanpaBfeHNAM B HacToALLee BPEMA MOXKHO OTHECTH
[Ba MeToJa: NepBblfl — N3BJIeYEHVE METAJINIOB 13 30J10LUNa-
KOBbIX MaTepranoB, BTOPOW — NCMOJIb30BaHMNE X B CTPOU-
TenbHbIX MaTepuanax [5, 6].

NMpumeHeHne nepBOro metoda — M3BNeYeHUE MeTas-
noB — He3pPEKTNBHO U HEPALMOHAJIBHO, MOTOMY YTO C TOY-
KU1 3peHUsi 3KONOrmn NpobiemMma yMeHbLUEHNA TepPUTOpPUN
30/100TBana He peLwnTca, a BOT BTOPOe HanpasJieHne 1Uc-
NoNb30BaHUA 30J10WaKa B CTPOUTENIbHbIX MaTepuranax c
SKOJIOr0-9KOHOMUYECKOW TOYKU 3PEHNA BMOJTHE pa3yMHOe.
Mpur 3TOM MCKNOYalOTCA 3aTpaThl Ha reosIoropasBefjoyHble
paboTbl, CTPOUTENBCTBO U SKCMyaTaLUio KapbepoB, 0CBO-
60KAal0TCA 3HAUYNTENbHbIE 3eMeJIbHbIE YYaCTKM OT BO3Le-

CTBUSA HEraTUBHbIX aHTPOMOreHHbIX pakTopoB. Kpome Toro,
30J10LU1aKOBbIE MaTepuasbl LiesIecoobpa3HO MCMonb30BaTb
He TONbKO B KaueCTBe OTOLMTENA, HO U B KaueCTBe BbIropa-
lowen 0obaBKy, Tak Kak TEMIOTBOPHOCTb UX HAXOOAUTCA B
npeaenax 1500-2500 KKan/Kr.

Ncnonb3oBaHme BbICKOMAACTUYHbIX FIVH ANA NONYYeHNA
KepaMmnyeckoro CTeHOBOro MaTepuana (K CTeHOBbIM maTe-
pranam OTHOCATCA: KepaMmnyeckmne KAPNnY u KamHu) no-
3BOJINT BBOAUTb B KepaMmuyeckne maccol go 60% otowm-
Tenen [7], B KauecTBe KOTOPbIX LieNIecoobpasHO NCNOMb30-
BaTb 30/10LWIAKOBbIN MaTepunan, a B KauecTBe BbICOKOMa-
CTVMYHOW FMMHbI — MOHTMOPUIIOHUTOBYIO FNKHY. [MWHa, co-
CTOALWanA TONbKO N3 OQHOMO MMNHUCTOrO MUHEpPana — MOHT-
MOPWIIIOHNTA, Ha3blBAaeTCst 6EHTOHUTOM. Takm obpa3om,
MCMonb3ysa 6EHTOHUTOBYIO FNMHY, MOXHO f0 60% npume-
HATb TAKOW KPYNMHOTOHHAaMXHbIN OTXOf, KaK 30/10LW1aKOBbI
MaTepuan B KepaMnyeckom KNpnunye, KOTopbli OTHOCUTCA
K MaTepmanam MacCcoBOro npon3BOACTBa, YTo OyaeT cno-
COOCTBOBaTb COXPAHEHMNIO SKOCUCTEM U CHUXKEHUIO cebe-
CTOMMOCTY MPOJYKLUUMN.

MocmaHoeka 3adayu. C yueTom COKpaLleHns 3anacos
TPaAULMOHHBIX OTOWMTENEN U BbiropalowWwmx 106aBOK He-
06Xx04MMO HalTW HOBblE COCOObI MO UX 3aMEeLLEeHUI0 pas-
NINYHBIMY BUAAMU 0TX0[0B. OnbIT NepefoBbIX 3apyOexXHbIX
CTpaH Mokasan TeXHUYECKYK OCYLLeCTBUMOCTb 3TOrO Ha-
npaBneHNA U NPUMEHEHNA eLle U KaK MHCTPYMEeHTa 3alyu-
Tbl NPUPOAHON Cpefbl OT 3arPA3HEHUA.

Llenb pabomel: nonyyeHne Kepammyeckoro KMpnmya Ha
OCHOBE BbICOKOMIACTUYHON MOHTMOPWISIOHUTOBOW MMHbI
(6€eHTOHMTOBOW IMVHbI), UCNONb3YEMON B KauecTBe MNHN-
CTOW CBA3YIOLWeN, N 3010WAaKOBOro matepuana, ucnofib-
3yeMOro B KauecTBe OTOLUMTENSA 1 BbiropaioLlen fobaBKu.

OCHOBHOW PA3EN

CbipbeBble MaTepuarnbl. [114 nonyyeHnsa Kepammyecko-
ro Kuprnuya B KauyecTse MNHWUCTON CBA3YIOLWEN UCNOMb30-
BaJlaCb MOHTMOPWIIIOHNTOBAA IMNHa (0EHTOHUT), a B Kaye-
CTBE OTOLUNTENSA U BbiropatoLen 100aBKM — 30J10LWJTaKOBbIN
MaTepuan Yctb-KameHoropckon TIOL. Xnmunueckne okcna-
HbI/ 11 NO3JIEMEHTHbIN COCTaBbl MCCefyeMblX CbipbeBbIX
KOMIMOHEHTOB NpefAcTaBfieHbl B mabs. 1 u mab. 2, ppak-
LIMOHHbIN COCTaB — B mabJ1. 3, TeXHONOrmyeckmne nokasarte-

Ta6bnuua 1
YcpeaHeHHbIN XMMNYECKUI COCTaB CbiPpbeBbIX KOMMOHEHTOB
Average chemical composition of the raw materials
CopepxaHue oKcMAoB, Mac. %
LU Sio, ALO,  Fe0, Cao Mgo R,0 n.n.n.
TaraHcKWi GEHTOHUT 59,80 23,01 5,58 1,81 3,28 1,38 7,34
3onownakoBbi MaTepuan YcTb-KameHoropckom TIL, 50,27 18,21 5,55 7,81 1,78 4,21 12,17
Tabnuya 2
Mo3nemMeHTHbIN XMMNYeCKNIN COCTaB CbipbeBbiX KOMMOHEHTOB
Element-wise chemical composition of the raw materials
CopepiKaHue aneMeHToB, mac. %
KoMnoHeHTbI = .
C (o] Na Mg Al+Ti Si K Ca Fe
TaraHcKui 6EHTOHUT 4,21 49,28 0,73 1,73 16,24 24,21 0,32 0,89 2,48
3onowWwnakoBbIn MaTepran 7,44 038 1,39 0,93 10,65 21,9 1,53 6,2 4,58
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Tabnuya 3
®paKLMOHHDbIN COCTaB CbiPpbeBbIX KOMMOHEHTOB
Fractional composition of the raw materials
CopeprkaHue ¢ppakuyuii B %, pasmep 4acTil B MM
Komnoxent >0,063 0,063-0,01 0,01-0,005 0,005-0,001 <0,0001
TaraHcKuin 6EHTOHUT 33 2,2 43 84 81,8
3o0n0LWnaKkoBbI MaTepran 14,4 32,2 35,8 12,4 572
Tabnuya 4
TexHonornyeckne nokasarenu cbipbeBbiX KOMMOHEHTOB
Technological parameters of the raw materials
TennoTBopHasn OrHeynopHocTb, °C
KomnoHeHT CMoco6HOCTD, Hauano uvpkonnaBkoe
PasmsarueHne
KKan/Kr Aedopmanun cocTosiHue
TaraHcKuin 6EHTOHUT 650 1800 1220 1250
30/10LW1aKoBbIN MaTepuan 1800 1300 1300 1390

1.0kV

X250  100um

Puc. 1. Mukpocmpykmypa
CbIpbeBbIX KOMNOHEHMO8:
a— MOHMMOpPUJIZIOHUMO8as
2/1UHa; 6 —30/10W1AK

Fig. 1. Microstructure of the raw
materials: a — montmorillonite
clay; b - ashes and slags

g Aonomur 6
CaMg(CO:u): Puc. 2. Munepanozaudeckuii
Bt CaA II‘BEl - €OCMae Coipbesbix
5% NAWUT 7% KOMNOHEHMOo8:
Oncup AlSizOns -
Wenesa 8% a - MOHMMOPUJI/IOHUMOBAS
FeO: 51% 2/1uHa;
8% 11% 47% 6 — 30/10W/1aKOBbIL MAmepuasn
Ycmoe-Kamerozopckot T3C
3ot MoHTMOPHAROHKT P Crekno- Fig. 2. Mineralogical composition
Keapy q)aaa of the raw materials:

si0, {OH),nH ,0 KBE P U. a— montmorillonite clay;

Si0;

27%

nm — B mab. 4, MMKPOCTPYKTYpa — Ha puc. 1, MuHepanoru-
YeCKumn CoCTaB — Ha puc. 2.

MoummopunnoHumoseas 2n1uHda. TaraHCKoe MeCTOpPOX-
JeHne MOHTMOPUIINIOHNTOBbLIX MUH (TaraHCcKuiA 6eHTO-
HUT) pacnosnioxeHo B TapboraTalickom palnioHe BocTtouHo-
KaszaxcTaHckom 0651acTu, XMUYeCKne CoOCTaBbl NpeacTaBs-
neHbl B mabsa. 1 v mabs. 2, a bpakumoHHbI B mabii. 3. Kak
cnepyeTt U3 puc. 2, rHa TaraHCKOro MecTopoXXgeHus no
MUHepanornyeckomy coctaBy MMeeT TOIbKO OAWH MNHU-
CTbIl MMHEpPANn — MOHTMOPWNIOHNT, MO3TOMY Ha3biBaeTCA
GEHTOHMTOM.

b - ashes and slags
from the Ust-Kamenogorsk
thermal power plant

TaraHcKun 6EHTOHWUT MO CYMMapHOMY COAEpPKaHWUIo
Al,0,+TiO, 0THOCKTCA K NONTYKMCIOMY CbIPbIO C BbICOKIM CO-
AepxaHnem Kpacawmx okengos (Fe O, — 6onee 3%).

Mo copepaHuo YacTuy pasmepom meHee 1:10° mm
(81,8%, cm. mabs. 3) TaraHCKNin GEHTOHUT OTHOCUTCA K Bbl-
COKOAUCMEPCHOMY, MO MIACTUYHOCTU (YNCO NNacTUYHO-
cTu — 38-40) — K BbICOKOMTAaCTMYHOMY, MO YyBCTBUTENIbHOCTA
K CYLUKe — K BbICOKOUYBCTBUTENIbHOMY MMHUCTOMY CbIPbIO,
a Mo OrHeyMnopHOCTU — K KNaccCy NerkonnaBKux rnH (orHe-
ynopHocTb — 1220-1250°C). MOHTMOPWNIOHUTOBbIE MNHbI
NPaKTUYeCKN BCe YyBCTBUTENbHbI K cyLlKe [7].

ATPESIb, 2023, “YTONb" h
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Tabnuua 5

Cocrasbl KepamMmunyecKknx macc, miaCtTU4yHOCTb 1 X BJIaXKHOCTb

Composition of the ceramic masses, their plasticity and humidity

KomnoHeHTbI

TaraHcKuii 6eHToOHUT
30510LWIAKOBbIN MaTepuan

Yucno nnactmyHoCTn

BnaxHOCTb Kepammnueckom maccol, %

CopepxaHne KOMNOHEHTOB, Mac. %

1 2 3

60 50 40

40 50 60

23 18 14

27 23 18
Tabauua 6

DunsmnKo-mexaHNYecKne nokasarenu KepamMmunyeckoro kmpnun4a

Physical and mechanical properties of ceramic bricks

Mokasarenb

MpoyHocTb Npu cxatnm, Mla
MpouHocTb Npw 13rnbe, MrMa
Mop0o30CTOMNKOCTb, LIMKbI
BopmonornouweHne, %

Mapka kupnuya

3onownakossili mamepuan Ycmoe-KameHoz20pcKol
T3C. 3ona rugpoynaneHna TOC nonyyaetca B pesysbTa-
Te NbIIEBMAHOrO CKUraHWA yrien paspesa «Kapaxbipa»
BocTouHo-Ka3zaxctaHckol obnacTtu B Kotnax. [Metporpa-
duryeckoe nsyyeHre 301101LaKOBOrO MaTepuarna nokasa-
no Hanuuue cnepyowmx ¢as: cteknodasbl — 47%, KBap-
ua — 36 %, opraHuku — 11 % n mynnuta — 11 %, KoTopbIN
npupaeT KepaMmmyeckMm maTepuanam OCHOBHbIE TEXHU-
yeckue CBOWNCTBA.

TexHONOrnA nonyuyeHne Kepammyeckoro Kupnuva.
[nAa nonyyeHna Kepammnyeckoro KUpnuya v nsyyeHus Bium-
AHNA COAepPXaHMA 30/10WWNAKOBOro MaTepuana Ha TeXHU-
yeckue (Gpr3nKo-mexaHMUYeCKIMe) NoKasaTeNnn Kupnmya Ha
OCHOBE MOHTMOPW/IIOHUTOBOW (6EHTOHWUTOBOW) FNHBI ObINK
nccnenoBaHbl COCTaBbl, NPUBEAEHHbIE B Mab/I. 5.

CblpbeBble KOMMOHEHTbI M3MeNbYanm 40 NPOXOXAEHNA
ckB0o3b c1mTO N2 1,0 (1 MMm), nOCAe Yyero TWaTenbHO Nepeme-
WMBANN Y MONYYEHHYIO WNXTY YBAAXKHANM [0 BNAXHOCTN
19-27% (B 3aBUCUMOCTHY OT coiepKaHNA FMMUHUCTOrO Ma-
Tepurana). /13 yBnaXHeHHOW WIMXTbl NNaCTUYECKNM CNOCO-
60Mm dopmoBanv 06pasubl B HaTypasibHY BENYMHY KMP-
nnya pasmepom 120x250x65 mm. ChpopmoBaHHbIe 06pas-
bl BbICYLIMBAJIV [,O OCTAaTOYHOW BAaXHOCTU He 6onee 5%,
a 3aTem obxuranu npu Temnepatype 1000 °C. 3otepmu-
yeckan BblAeprKKa KMpnuya npu KOHEYHOW Temnepary-
pe - 1-1,5 u. OcHoBHble PU3NKO-MEXAHNYECKNE NMOKa3a-
TeNV BbICYLWIEHHOIO N 060XKEHHOIO KUpnuya npeacTas-
neHbl B mabs. 6.

MonyunTb Kepammyeckuin KMpnmy n3 TaraHCKoro 6eHTo-
HUTa 6e3 oTownTeNIen NPAKTUYECK HEBO3MOXHO, TaK KakK
OH 0ob6nafaeT HanmbosblUel BNAaroeMKOCTbIO Cpean Apyrux
rnuH. Moj BNaroemMkoCTbio MOHNMAETCA CNOCOOHOCTb MMNHbI
BMeLlaTb B cebs onpefeneHHoe KONnMYecTBO BOAbl U yaep-
KMBATb €e BOMpPeKM AeNCTBUIO CUMbI TAXKeCTU. Boaa B 6eH-
TOHUTOBOW IMINHE YAEP>KMBAETCA He TONIbKO CUTaMy MOMNEKY-
NAPHOIO NPUTAMKEHWA, HO U KaNnWANAPHbIMU CUAAMK, NO3TO-

d AMPENb, 2023, "YTONb”

CocTaBbl KepaMun4yeckmnx macc

1 2 3 4
9,1 9,8 10,8 12,2
1,9 2,0 2,2 2,5
15 17 20 24

13,5 13,0 12,8 12,5
M75 M75 M100 M100

My AJ151 TOJlyYeHUs KPMrYa NiacTuyecKkriM npeccoBaHnemM
B LUMXTY Heobxoaumo fob6asnate go 50% sopbl. Takum o6-
pa3om, 6EHTOHUTOBASA [MIMHA UMEET MOBbILLEHHYO Blaroem-
KOCTb, 6narogaps KOTOPOW OHa MOXET MHTEHCVBHO MOr/o-
WwaTb 6OMbLIOE KONMNYECTBO BOAbI, MPOYHO €€ yAepKnBaTb
U TPYAHO OTAABaTb MPU CYLUKE, B pe3ysibTaTe Yero nponcxo-
AVT PacTpecKnBaHNE U3AENWIA, T.€. NOABMSIOTCA TPELUMHDI,
He cooTBeTcTBYyowWwMe NOCTy.

Kak cnegyeT us mabs. 6, C NOBbILLEHVIEM B KEPAMUYECKON
Macce cofeprkaHuA 30/10W1aKoBOro matepumana go 60% wu,
COOTBETCTBEHHO, yMeHbLUeHNemM 6eHToHUTa [0 40% Ppu3smKo-
MexaHuyeckue nokasatenu ynyJdwatotca. lanbHenwee cHX-
KeHne 6eHTOHNTa (MOHTMOPUIIIOHUTOBOW INHbI) B COCTa-
BaX KepamMUUeCKUX MacC CHMXKAET U YNCO0 NMAaCTUYHOCTM
(cHMXaeTcA cBA3yOLLasa CNOCOBHOCTB), UTO 3aTpyaHAET pop-
MOBaHWe U3LEeNunIA, B pe3ynbTaTe Yero Ha U3genusx nosss-
0TCA TPELUMHDI.

BbIBOAbI

1. NonyunTb KEPAaMNUYECKNIA KNPNNY U3 6EHTOHNTA (MOHT-
MOPW/IIOHUTOBOW IMMHbI) 6€3 OTOLWUTENEN MPAKTUYECKN HEe-
BO3MOKHO, TaK Kak OHa ob6nafaeT Hanbonbluen BlaroeMKo-
CTblO Cpeay OpYrux riauH.

2. MOHTMOPUANIOHMTOBAA MNHA UMEET NOBbILLEHHYIO BNa-
roeMKOCTb, 6n1arogapst KOTOpOi OHAa MOXKET MHTEHCUBHO Mo-
rnowaTtb 60MbLIOe KONMYECTBO BOJbl, MPOYHO €€ yaep»Ku-
BaTb 1 TPYAHO OTAABaTb NPU CYLUKe, B pe3ysbTaTe Yero npo-
NCXOAUT pacTpecKkmnBaHUe N3genunn.

3. C noBbIWEHNEM B KEPAMUUYECKOWN Macce copepa-
HMA 30/10WIAKOBOro matepuana o 60% n, COOTBeTCTBEH-
HO, YMeHbLUEHNEM MOHTMOPWISIOHUTOBOM MuHbI [0 40%
dM3nKO-MexaHMYecKu e nokasaTenu ynyywaiotca. JanbHen-
LLee MOBbILEHME 30/10LWIAKOBOro MaTepuana 1 CHUXeHne
MOHTMOPWIIOHUTOBOW MANHbI MOHU3AT MNIACTUYHOCTb Ke-
paMmnyecKkomn Macchbl (CHU3NT CBA3YIOLLYI0 CNOCOBHOCTb K-
Hbl), UTO He NO3BONUT GOPMOBATL U3AENUS.
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Abstract

Studies have shown that the use of high-plastic clays (with a plasticity
number of more than 35) for the production of ceramic wall material allows
up to 60% of thinners to be introduced into ceramic masses, as which it is
advisable to use large-tonnage ash and slag materials. Such highly plastic
clays include montmorillonite clays. Thus, using montmorillonite clay, it is
possible to use up to 60% of such large-tonnage waste as ash-slag material
in ceramic bricks, which belongs to mass-produced materials, which will
contribute to the preservation of ecosystems. The ecological and economic
feasibility is obvious — the cost of raw materials is reduced and large-ton-
nage waste is disposed of.
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B cTaTbe 060CHOBAaHa aKTyanbHOCTb UCC/IE[0BaHMA KOMIIAEHCa B Chepe He-
JPOr10/1b30BaHA, PACCMOTPEHBI OCOBEHHOCTY 3TOrO HarpPaBIeHVA KOMIIaeH-
ca. Ocoboe BHuUMaH1e B CTaTbe yAENEHO BOMPOCY CMEXHOCTV KOMITIAEHCa B
cpepe HeRPOnonb30BaHUA C MHbIMY HAMPaBAEHVAMU KOMITIAEHCa.

CaenaH BbIBOJ O TOM, YTO KOMIIAEHC B CHepe HEPOrOb30BAHUA OpPraHuy-
HO BCTPOEH B CUCTEMY HarpPaBiEHNV KOPNopaTUBHOIO KOMITIAEHCa, OPUEH-
TMPOBAaH Ha CrieLpuyeckue KOMIMIaeHC-PUCKY, MPeanonaraeT TeCHoe B3au-
MOAEVICTBIME C rOCYAaPCTBEHHBIMI KOHTPOIbHBIMI OpraHamy, a TakxKe HeBO3-
MOXeH 6€3 yueTa MEeXAyHapOAHbIX CTAHAAPTOB B CHEPEe HEAPOMOIb30BaHNA.
Kniouesble cnosa: HeOponosib308aHuUe, KOMNJIAEHC, KOMNIdeHC-(PYHKYUS,
KomnsaeHc-npoyedypel, ESG.

Ana yumupoearus: NoHamopeHko B.E., ®paHk P.T. OcobeHHOCTM KOM-
nnaeHca B chepe Hegponosnb3loBaHua // Yronb. 2023. Ne 4. C. 54-56.
DOI: 10.18796/0041-5790-2023-4-54-56.

BBEAEHUE

LleATenbHOCTb, CBA3aHHaA C HEAPOMNOIb30BaHMEM, MPeanonaraeT 3agen-
CTBOBAHVE C/IOKHOTO 000PYAOBaHUSA, KOTOPOE JONMHO COOTBETCTBOBATb
60/1bLLIOMY KONMYECTBY TEXHUUYECKUX XapPaAKTEPUCTUK, CO3AAET YCIIOBUSA TPY-
[a, KOTopble MOTyT GblTb OMACHbI A7A XMU3HU 1 300POBbsA PAabOTHMKOB Ta-
Kux npegnpuatvin. Hegpononb3oBaHue Henb3a OCyLEeCTBAATL 6e3 rocy-
[apPCTBEHHOW NNLEH3UN, TaKasA AeATeNIbHOCTb 06/1araeTcsa Hasloramm B 0Co-
60M nopsagke. [laHHas OTPAC/b BbIABUTAET LIEbI KOHTTTOMEPAT PasNyHbIX
CTaHOAPTOB, KOTOPbIM CYOBEKT JOMKEH COOTBETCTBOBATDL, U MPABUJI, KOTO-
PbIM OH AOJIKEH NOAYMHATLCA, UTO NPefOCTaBAAET BO3MOXHOCTb Uccneo-
BaTb 3Ty cHepy C TOUKM 3PEHMA KOMIMJIAEHCaA.

HecmoTps Ha cnag B o6bemax npowrsBoacTsa B 2022 1. [1], ao6blua nones-
HbIX MCKOMAaeMbIX OCTAeTCA BaXKHOW OTPAC/ibio B 93KOHOMMKe Poccmn. UHTe-
pec K 3TOMy CEKTOPY CO CTOPOHbI POCCUNCKUX NCCNefoBaTeneli OYeBUAEH,
€C/IN MPUHATb BO BHMMAHME TOT $aKT, UTo Aake nogasnsioLllee 60sbWnH-
CTBO aHI0A3bIYHbIX CTaTel, MOCBALEHHbIX KOMMaeHCy B chepe Hefpo-
NoJNb30BaHUA, HaNUCaHbl POCCUNCKNMU YYEHbIMMU.

OCHOBHAA YACTb

HopmatuBHble 0CHOBbl KOMMJIa€HCa

B chepe Hegpononb30BaHUA

McToUHUKaMu, COCTaBRAIOLWMMM HOPMATUBHYIO OCHOBY JJAHHOIO BAA KOM-
MaeHCa, ABNATCA MeXAYHapOoAHbIe OrOBOPbI 06 UCMONIb30BaAHNY pecyp-
COB Ha TepPUTOPUAX C MEXKAYHAPOAHBbIM peXnmom [2, 3] n ctaHgapTbl, 13-
JaBaemble HernpaBuUTeNbCTBEHHbIMY OpPraHM3aumaAMy a8 OoTAeNbHbIX OT-
pacnen Hegponosib30BaHMA, Takue Kak: kogekc JORC B cdepe reonoropas-



BeOYHbIX paboT [4], nokymeHTbl ANSI [5], pernameHTupyio-
LMe pasnnyHble 3Tanbl B AeATENIbHOCTW HeApPOno/b3oBaTe-
nen, aktbl ISO [6], ctangapTbl GRI [7] v IPIECA [8].

CBA3b KOMMaeHca B cpepe HeAponosib30BaHUA

C MHbIMU HanpaBAeHNAMU KOMMJIaeHca

MO>XHO BbIennTb B3aUMOCBA3b JAHHOO BUA KOMIMJIaeHca
C HaJIoroBbIM (B 4aCTV 0COBOro pPeXxrMMa HasIoroo610XKeHUS),
aHTVIMOHOMOJNIbHBIM (B BOMpOCax MNpefoTBpalleHun
YCTAHOBJIEHUA MOHOMOJIbBHOTO MOJIOXEHUA KPYMHbIX
[o6biBatoLLMX/NepepabaTbiBalOLLMX KOMMAHWIA), TEXHUYECKUM
(OTHOCMTENBHO TEXHNYECKNX XapaKTEPUCTVK 06opyaoBaHNA
M CBOWCTB MpoAaykuuwu), TPyRoBbIM (MO BOMpocam
OXpaHbl TPyZa B OMacHbIX AnA 340POBbA ycnoBusx), ESG-
KOMM/IaeHCOM (B YacTV MUHUMM3aL MK yiwep6a, HAHOCKMOTO
HeapOMnosib30BaHNEM OKpyXalollen cpefe, a Takxe B
BOMPOCAX COLMANbHON OTBETCTBEHHOCTN KOMMaHWN).

B cdepe HanoroobnoxxeHus He Bcerga 3¢ dpeKTMBHOe 3aKo-
HOZATeNbHOE PEryIMPOBAHMNE MOXET HEraTMBHO CKa3blBaTb-
CA Ha NPOAYKTUBHOCTU PaboTbl KOMMAHUUN U €e OTHOLIEHU-
AX C KOHTpareHTamu. Tak, HaNnpUMep, uccnegoBaTenm B coe-
pe HanoroBOro PerynmpoBaHNsa NMPUMEHUTENBHO K HELPO-
MoMb30BaHUI0 OTMEYAIOT, UTO «AeNCTBYOLWME TPe6OBAHMSA O
npoBeAeHNy roCyfapCTBEHHOW SKCNEPTM3bl HEMOATBEPKAe-
HMA 3aMacoB He NMO3BONAT HEAPOMOb30BaTENAM BECTU 4O-
CTOBEPHbI YUET [BUXKEHNA 3aMacoB, MOAPbIBAOT JOBEpUE K
npenocTaBaseMblM MHBECTOPAM CBEAEHUSM O COCTOSIHWN Cbl-
pbeBou 6a3bl NpeanpuATUn» [9, c. 91]. Yto KacaeTcsa sKoso-
rMYECKrX CTaHAAPTOB, KOMMAHWAM, B3aVIMOLENCTBYIOLNM C
€BPONENCKNMMN KOHTPareHTamu, Heo6xoanmMo B TOM yurcie
yumnTbIBaTb TPe6OBaHNA K BBO3Y Ha TEPPUTOPMIO FOCYAapCTB
EC npogyKuum 1 TOBapOB, MEIOLLUX TaK HAa3blBAaEMbIW «yrie-
pogpHbInx» cnep [10, c. 331,

Peannsauma koHUenuum KOpPNopaTMBHOWM COLMANBbHOW OT-
BETCTBEHHOCTU B chepe Hepononb30BaHMs, Mo MHeHMIo KA.
KopsaKuHa, «3aKoyaeTcs He ToNbKo B 6e3BpeHol fobblue
MOMe3HbIX MCKOMAEMbIX, HO U B MOBbILUEHUN YPOBHS »KU3HM
MECTHbIX COObLIECTB, ... 06ecneyeHnm anbTepHaTMBHbIX pa-
604X MECT NOCIIe 3aKPbITUSA FTOPHOAOObIBAIOLLMX MTPOEKTOB U
BOCCTaHOBIEHWU 3EMENbHBIX YYaCTKOB Y APYTNX NMPUPOAHBIX
06BEKTOB ... C COXPAaHEHMEM OKpY»KatoLLel cpefibl U KynbTyp-
Horo Hacnegus» [11, c. 105-107].

O6paTMm BHMMaHVe Ha OCOOEHHOCTU peanulayuu
KomnnaeHc-GyHKUMY B chepe Heiponosib30BaHMA.

P.H. CanneBa oTMeuaeT, YTO NPUMEHEHNE KOMMJIAaeHC-
npouenyp B chepe HeAPONONb30BaHWA JOMKHO ObITh Ha-
npaBfieHO Ha MUHUMIM3aLMIO CIedyoLMX PUCKOB: AOCTYM K
3anacam (orpaHuymBaoLLme GakTopbl MONTNYECKOTO XapakK-
Tepa 1 KOHKYPeHLMA 3a NOATBEPKAEHHbIE 3anachl), Heonpe-
LeNeHHOCTb SHePreTUYeCKol NONNTUKY, CAEPXKMBAHWE POCTa
3aTpart, yxygleHne GrHAHCOBbBIX YCIIOBUI, PUCKM B 0611acTn
30paBoOOXpaHeHus, 6e3onacHOCTU Tpyaa 1 BO34ENCTBUSA Ha
OKpy»KatoLLyto cpeqy, AedMLUT KaapoB, HOBblE ONepPaLMoH-
Hble TPYAHOCTM, B TOM UMC/le CBsi3aHHbIe C HOBbIMW YCJIOBU-
AMK paboTbl, HeEONAronNnPUATHOE N3MEHeHUe KNMmaTa, Hey-
cTonumBocCTb LUeH [10, c. 311.

KomnnaeHc-CTpyKTypa 1 KoMMnaeHc-nporpaMmma B JaHHON
chepe npefcTaBieHbl TPAAULNOHHBIMK NpoLeaypamu, Kak
BMAHO 13 TpeboBaHWil PocHeap K BHYyTpeHHEeMY KOMIMIaeHC-

3akoH 1 nraso Il

noapasfeneHnmio No obecneyeHmno COOTBETCTBYA aHTUMO-
HOMONbHOMY 3aKOHOAATENbCTBY [12]: yupexaeHue Konneru-
anbHOro opraHa v ynoaHOMOYEHHbIX NoApa3saeneHnin, ocy-
LLleCTBNEHVE KOHTPONS PUCKOB, COCTaB/IEHNE [OPOXKHOM Kap-
Tbl PUCKOB, 00A3aHHOCTU NPEeAOCTaB/IEHNS OTYETOB.

OcobeHHOCTAMM KOMMaeHCc-npoueayp B chepe Heapo-
MONb30BaHUA MOXHO Ha3BaTb HEOOXOAMMOCTb YUMTbIBATb
60/1bLLIOE KONIMYECTBO PEryNIATOPOB 13 Pa3nnyHbix chep (Ha-
NOroBbIX, aHTVMOHOMOJbHbBIX, TEXHUUYECKMX, TPYAOBbIX 1 NP.),
Heob6XxoAMMOCTb B3aNMOAENCTBYA C FOCYAAaPCTBEHHbIMY Op-
raHamu B CBSI3U C TeM, YTO HEAPOMO/b30BaHUE HEN30eXHO
OKa3bIBaeTCsi B 06nacTu perynnpoBaHns ny6iMyHOro npasa,
OPUEHTUPOBAHHOCTb Ha MEXAYHAPOAHbIV PBIHOK 1 MeXay-
HapoAHble CTaHAAPTHI.

3AKNIOYEHUE

Taknm obpaszom, crielyeT cienaTb BbIBOA O TOM, UTO KOM-
nnaeHc B chepe HegpoONosib30BaHNA OPraHMYHO BCTPOEH B
CMCTeMy HanpaBneHWI KOPNopaTUBHOIO KOMMIaeHca 1 npe-
»KOe Bcero cBsizaH ¢ ESG-KomniaeHcom, TeXHNYECKUM, Hamo-
rOBbIM Y @HTVIMOHONMOJIbHBIM KOMIMTA€HCOM.

MomMrMOo KOMMNNEKCHOTO XapaKTepa NccnegyemMoro Harnpas-
NeHNA KOMMIaeHCa, 0COHEHHOCTAMM peanun3aLmi KOMMIaeHc-
dyHKUMM B chepe Heponosib30BaHWA ABNAITCA: KapTa pu-
CKOB, onpefensaemas crneunpukomn caMon AesTeNbHOCTY; Tec-
HOe B3aMMOAeNCTBME C roCyAapCTBEHHbIMM OpraHamMmu, oCy-
LEeCTBASIOWMMM KOHTPOJIb (Hag3op) B chepe Heaponosnb3o-
BaHWA; OPUEHTUPOBAHHOCTb Ha MeXAYHaPOAHbIA PbIHOK 1
MeXXAyHapOoaHble CTaHJaPThI.
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Abstract

The article justifies the importance of studying compliance in subsoil use,
and examines the specific features of compliance in this area. A particular
attention is paid to interrelation of compliance in subsoil use with other
areas of compliance.

A conclusion is made that compliance in subsoil use is organically built into
the system of corporate compliance areas, and it is focused on specific compli-
ance risks, it involves close interaction with state supervisory agencies, and
compliance isimpossible without taking into account international standards
in subsoil use.
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B HacToAL el CTaTbe paccMaTprBatOTCA OCOBEHHOCTY OCHOBaHMU 1 MPO-
yenypa rnprvcBOEHUA MOYETHOIrO 3BaHNA «3aClyXeHHbIV waxTep Poc-
cuvickon @egepaymm» C y4eToM TOro, YTo NPeACcTaBAeHNe K roCyap-
CTBEHHbIM Harpasgam fNPu3HaeTCA JEeViCTBYIOLMM TPYLOBbIM 3aKOHOAa-
TE/IbCTBOM OAHOV M3 MEP MOOLYPEHNA, MPUMEHAEMbIX paboTohatesiem
K pabOTHUKaM.

Kniouesvblie cnosa: noowpeHue pabomHukos, 20Cy0apcmeeHHas Hazpa-
0d, y20/1bHAA NPOMbILWIEHHOCMb, 3dKOHOOAMes1bCMao.

Ana yumupoeaHusa: O nopsagke v yCNoBUAX NPUCBOEHNA NOYETHOIO
3BaHUA «3acnyeHHbINn waxTep Poccuinckon Qegepaumm» / 10.A. Hosu-
koBa, E.B. MunkuHa, H.B. UBaHoBa u gp. // Yronb. 2023. N@ 4. C. 57-60.
DOI: 10.18796/0041-5790-2023-4-57-60.

BBEOEHUE

B Tpynosom kogekce PO (TK PO) npegycmMoTpeH OTKpbITbI NepeyeHb
BVAOB NMOOLYPEHNA PabOTHUKOB, B TOM YKC/le NpefcTaBieHME K rocy-
JapcTBeHHbIM Harpagam [1]. MoueTHble 3BaHMA Poccunckon Gegepaunn,
BK/IOYaA NOYETHOe 3BaHMe «3acnyXeHHbIn WwaxTtep Poccuinckon Oepe-
pauun», OTHOCATCA K BUAam rocygapCcTBeHHbIX Harpag [2].

[laHHOe 3BaHMe MOXeT ObITb MPUCBOEHO CNIEAYIOLLNM KaTeropusm pa-
GOTHMKOB YroJIbHOM NMPOMBbILLIIEHHOCTU: BbICOKOMPOG)ECCUOHASbHbBIM
pabouunm; MacTepam; HXEHEPHO-TEXHNYECKMM PaBOTHUKaM; HayUYHbIM
paboTHVKaMm.

OCHOBHAA YACTb

YcnoBua NprcBOEHMA pacCMaTprBaeMOro 3BaHNA, NpefyCMOTPEHHbIe
MNonoeHnem o0 NOYETHOM 3BaHMM «3acny>KeHHbIN Wwaxtep Poccuinckom
®epepaumm» (ganee — CnewmanbHOEe NOIOXKEHVE), MOTYT ObITb pasgene-
Hbl Ha ABE rPYNMbl: UMMepPaTUBHbIE N AUCNO3MTHBHbIE [3].

K nepBoli rpynne ycnoBuii OTHOCUTCA HanMume NMNYHbIX 3acnyr paboT-
HVKa Mo onpeneneHHbIM HanpaBneHnAM paboTbl, Kak-To:

— BbIMOJIHEHMEe NPOV3BOACTBEHHbIX 33JaHUN C CYLLeCTBEHHbIM Onepe-
XeHvem rpaduka;

— OCyLLeCTB/IeHNEe PaLMOHANN3aTOPCKON U MHHOBALMOHHOW AeATeslb-
HOCTW, cnocobCTBYIOLWEN YyULIEHMIO KauecTBa A06bIBaeMOI NPOAYyK-
LW, BOCTUPKEHMIO BbICOKMX MOKa3aTesiel NPON3BOANTENBHOCTU TPYAa,
YPOBHSA 3KOIOrMYHOCTM 1 6e30nacHOCTM NpoBeAeHna paboT, a Takxe
CHWXXEHMIo dHeprosaTtpart;

HOBUKOBA 10.A.

KaHo. ropud. Hayk, OoyeHm,

doyeHm KagheOpbl 3emMesIbHO20, MPy008020

U 3K0J102U4EeCK020 Npasa

OrbOY BO «KybaHckuti eocydapcmeeHHbil
azpapHelli yHusepcumem umeHu U.T. TpybunuHa»,
350044, 2. KpacHoOoap, Poccus,

e-mail: novik16@mail.ru

MWJIKUHA E.B.

KaH0. ropud. Hayk,

doueHmM Kagheopwl NPUKIAOHO20 Npasa
UTY PTY MUP3A,

119454, 2. Mockea, Poccus

MBAHOBA H.B.

Cmapwui npenodasamerns
Kagheopsl NpUKIAOH020 Npasa
UTY PTY MUP3A,

119454, 2. Mockea, Poccus

CJIENYXWUH 10.A.

Cmapwuti npenodasamerb

Kagheopsl 2paxx0aHcKo20 npoyeccd,
ny6/1u4HO-Npagosol OessmeslbHOCMU

U op2aHu3ayuu cyx6sl cydebHbIx npucmagos
BIYtO (Pl1A MuHrocma Poccuuy),

117638, 2. Mockea, Poccus

ATPESIb, 2023, “YTONb" h



I 3K0H 1 nPABO

- co3faHune B POCCcMm MHHOBALIMOHHbIX A06bIBAIOLLINX, 060-
raTUTeNbHbIX 1 NepepabaTbiBaloLWMX NPON3BOACTB, obecne-
YMBaLUX YAOBNETBOPEHME NOTPEOHOCTEN HaceNeHrs 1 op-
raHy3aunn B BbICOKOKaYeCTBEHHOW N COBPEMEHHOWN NPOoAYK-
LN 1 CYLLeCTBEHHOE 3aMeLLeHNe ee VIMMOPTHbIX aHaNIoroB;

— BHEZPEHUNE NPOrPEeCCUBHbBIX TEXHOJIOTMIA CTPOUTENbCTBA
06BbEKTOB yrNeao06bIumM 1 FOPHOAOOLIBAIOLLEN MPOMBILLIIEHHO-
CTV C NPYMEHEHVEM HOBEMLUNX HAYUYHbIX OCTUMXEHUN;

- NOAroToBKa KBaNMPUUUPOBaHHbIX KagpoB AJ1A rOpHO-
1 yrnefo6bIBaloLen OTpacu.

HekoTopble HanpaBneHna PaboTbl UMET HENMOCPEACTBEH-
HOEe OTHOLLEHUE K onpeaeNnieHHbIM KaTeropram paboTHUKOB.
Hanpurmep, nogrotoeka KBanmourLmpoBaHHbIX KagpoB OTHO-
CUTCA K KOMMNETEHLMM HayYHO-MeJarornyecknx paboTHUKOB,
a ornepaTMBHOE BbIMOJIHEHVIE MPON3BOACTBEHHDBIX 3aaHNN — K
pabourm, UHXeHEePHO-TEXHMNYECKM PabOTHMKaM, MacTepam.

Btopyto rpynny ycnosuii coctaBnaAoT Tpe6oBaHNA K CTaxy
M OoTpacsieBbiM Harpagam npeTeHpeHTa. BoiBog o ancnosu-
TUBHOCTU Ha3BaHHbIX YC/IOBUI MOXET ObITb CieNaH B CBA3Y
cTem, uto B CneymnanbHOM MOSIOXKEHUMN MPUMEHUTENBHO K Ha-
NINYMIO STUX PUAMNYECKMX GAKTOB NCMONb3YeTCs CII0BOCOYE-
TaHMWe «KaK NpaBuno». CneaoBaTenbHO, U B OTCYTCTBME CTaXKa
onpeaeneHHo NPOACKUTENBHOCTU, OTPAC/IEBbIX Harpag He
UCKJTIOYaeTCa NpefcTaBneHre paboTHMKA K MOYETHOMY 3Ba-
Huo. OfHaKo HEOOXOAUMO OTMETUTb, YTO PaKyNbTaTUBHOCTb
KacaeTcs NPOoAO/MKUTENIbHOCTY CTaXKka, Hannume CcTaXa ABns-
eTcA 0653aTesIbHbIM YCJIOBMEM, HOE MO0 NPUBECTY K MNa-
pafoKcanbHO 1 abCypAHOM CMTYyaLmK, KOraa nuuo, He pabo-
TaloLLiee B FOPHO- U yriego0bbiBatoLLel oTpaciuy, 6bu10 6bl Ha-
rpaxaeHo NoyeTHbIM 3BaHMEM «3acyXeHHbIN waxTep Poc-
cuickon Oepepaymm.

HecmoTps Ha paKynbTaTUBHOCTb U3MTOMEHHbIX BblLLE YCI10-
BIIA, COOTBETCTBIE M MOBbILIAET LWAHChI Ha MPUCBOEHME MO-
YeTHOro 3BaHuA.

B cuny n. 2 CnewumanbHOro NofnoXeHns, MUHUMAJbHO, KaK
npasuno, Heobxogumo 20 neT npodeccroHanbHO gesTesNb-
HOCTU B OpraHu3auuax ropHO— 1 yrnefo6biBatoLLel oTpac-
nun. PekomeHzyembllii MUHUMYM A1 paboTatolmx Henocpes-
CTBEHHO Ha nopa3emHbIx paboTax — 10 net.

Hapsagay co ctaxkem, ycnosrem ans npricBOEHUs paccmaTtpu-
BAEMOr0 3BaHUS NPU3HAETCA HaNlMyve OTPAC/IEBbIX HAarpaa ot
denepanbHbIX NN PervoHarnbHbIX OPraHOB roCyAapCTBEH-
Hom BnacTtu. [Mpnyem ycnosume o Harpagax ABAAeTCA He alnb-
TEPHATMBHbIM YCIIOBUIO O MPOLOSIKUTENIBHOCTY CTaXa, a Co-
NyTCTBYIOLUM €My, TO €CTb 3T YCJIOBUA YKa3aHbl B COBOKYT-
HOCTU. BbI3bIBaeT BOMPOC MOMOMKEHME O TOM, YTO YUUTbIBAIOT-
CA OTpacsieBble Harpagbl TONIbKO OT OPraHOB FOCYAAPCTBEH-
Howm Bnactu (bepepanbHbix 1 cybbekTa Poccniickon Mepe-
paunn) 1 He NMPUHUMAIOTCS BO BHMMAHWE Harpaabl OpraHoB
MECTHOIO CaMOyrpPaBieHN .

MopaaoK NPrCBOEHMA Ha3BAaHHOTO NOYETHOro 3BaHMA Cre-
LManbHOE MOJIOKEHUE He PerflaMeHTHPYET, a NOTOMY [AeCTBY-
0T 06LUMe NpaBwIa, 3aKpernieHHble B [NonoxeHnn o rocygap-
CTBEHHbIX Harpagax PO (ganee — MNonoxeHue).

B cnny n. 16 [NonoxeHnA xogaTancTBo O HarpaXkaeHnm Bo3-
6y>KOaeTcs Mo MecTy OCHOBHOW (MOCTOSHHOW) paboTbl (Cy»K-
6b1) MY yuebbl ML, NPEeACTABNAEMOrO K HAarpaXXaeHWIo: KO-
NEeKTYBaMIV OpraHr3aLniA; rocyaapCcTBEHHbIMY OPraHaMu KN
opraHamMu MeCcTHOro CamoyrnpaBJieHNA.

ﬁ AMPENb, 2023, "YTONb”

Ha Kaxkgoro npefcTaBiAemMoro K HarpakieH1I0 COCTaBNAeT-
CA HarpagHoW NINCT, KOTOPbIN ABNAETCA OCHOBHbIM HarpagHbimM
JOKYMEHTOM, OTpa<aloLLMM MPaKTUYeCKM BCE laHHbIE O NINY-
HOCTW Harpakgaemoro (n. 3 MeToanyecknx pekomeHgaunin).

OdopmiieHHble AOKYMEHTbI O HarpaxaeHun, 6asvpyowm-
€cA Ha yKa3aHHOM Bbille XxofaTancTBe, nognexart nepegaye
rfaBe TOro MyHULMNanbHOro 06pa3oBaHnA, Ha TeppuUTOpUn
KOTOPOro OCYLLEeCTBAAETCA TPyAOBasA AeATENbHOCTb NPEeTeH-
ZeHTa. Ecnm rmaBoii MyHMLMNanbHOro o6pasoBaHnsa NpuHK-
MaeTCA NONIOXKNTENIbHOE peLleHne, TO AOKYMEHTbI Hanpasns-
I0TCA BbICLIEMY AOMKHOCTHOMY Ny cyobekTa PO. MNpwn Ha-
NMYNN NOAAEPXKKM MOCNEAHEro AOKYMEHTbl HanNpaBnATCA
nosiHoOMoYHOMY npegfcTasuTento NpesnaeHTta PO B bepepanb-
HOM OKpyre. 3aBepLualoLLIM 3TarnoM Nocsie Ha3BaHHbIX Bbille
N UHBIX, NpefyCMOTpeHHbIX [TonoxkeHnem, ABNAETCA BHecCe-
Hue npeacTtaBneHna MNpesnaeHTy PO. PelweHne o Harpaxae-
HUW NpuHMaeTca lMpesnaeHTom PO Ha 0OCHOBaHWMW NpeaCTaBs-
neHuna n npepnoxxenna Kommccum npum MNpesngeHte PO no
rocyfapcTBeHHbIM Harpagam (cT. 18, 19-35, 15 MNonoxeHus).

Takmm ob6pa3om, NpoLiecc NpecTaBeHA K roCyAapCTBEH-
HbIM Harpazam BKJIlOYaeT B cebA HECKObKO 3TarnoB, Ha Kax-
ZIOM 13 KOTOPbIX Pa3finyHble CYyObeKTbI YNIOHOMOYEHbI Npu-
HUMaTb PUANYECKN 3HaYMMble peweHnA. [laHHble 3Tanbl
perynnpyoTca HopMamu pasfiInyHON OTpacieBon NpuHaa-
NEXHOCTK.

OcobbI NHTepeC NPeACTaBNAET NEPBbIN 3Tar, CBOAALMN-
€A K BO30Y>KAeHMI0 XoAaTalncTBa o HarpaxaeHun. Kak ykasa-
HO BblLLIE, YTONIHOMOYEHHbIMU Ha BO30Y>KieHMe Xo4aTalicTBa
ABMAIOTCA KONINIEKTNB OpraHn3aLm, opraHbl Nyb6nnMyHom Bna-
CTW No MecTy paboTbl nnu yuebbl nuua.

Mockonbky, cornacHo CneynanbHOMY NOIOKEHMIO, MOYET-
HOe 3BaHue NPrCBaNBaAETCA UMEHHO PaboTHVKaM, MO MecTy
yuebbl 3asiBNeHMe NoA0OHOr0 X0AaTalNcTBa NCKIIOYAETCS, TO
eCTb 00N NOPAJOK HAarpaXKAEHUs MPUMEHAETCA AN nl,
NnpeTeHAYLWKX Ha MOYETHOE 3BaHMe «3aCy>KeHHbIN WaxTep
Poccunckon Qepnepauunmn», C onpegeneHHbIMY OrOBOPKaMu.

Ecnn ¢pursmyeckoe nuuo paboTaeT No COBMECTUTENBCTRY,
TO XO[ATalCTBO O HarpaXAeHny He MOXeT ObITb BO3OYKae-
HO, MOCKOJIbKY paboTa No COBMECTUTENbCTBY He sIBNIAETCA
OCHOBHOW, Kak Toro TpebyeT n. 16 MNonoxeHuns. 3anpeTa Ha
yAaneHHyto paboTy He nmeeTcA. YaaneHHas pabota Becbma
pacnpocTpaHeHa B PO [4].

Kpome Toro, B cuny n. 2 Metognyecknx ykasaHumn rocygap-
CTBEHHbIV OpPraH U1 opraH MecTHOro CamoynpasneHns BO3-
Oy>kaeT Ha3BaHHOE XOAATaNCTBO, eC/IN MPETEHAEHTbI OCY-
LeCTBASIOT MHAVBUAYaSIbHYIO TPYAOBYIO UM OOLLECTBEHHYIO
LeATenbHOCTb, a PabOTHVKYM YroJIbHOW NMPOMbILLIIEHHOCTA K
TaKOBbIM He OTHOCATCS, MOSTOMY XOAATalCTBO MOXET BO30YX-
[aTbCA TONbKO KONNEKTMBOM OpraHunsaumm [5].

TepmuH «konnekTne» B TK PO He yKka3biBaeTcA, NnpumeHs-
eTcA TePMUH «PabOTHUKN», COOTBETCTBEHHO, C TOUKU 3pe-
HWUs TPYZOBOrO rnpaea, BO30yXAaloT X0AaTaliCTBO VIMEHHO
paboTHUKK opraHusaummn. Pabotogatenb He OTHOCKTCA K
paboTHMKaM, HO MeHHO OH B cuny cT. 191 TK PO Bnpase
noowpsATb 3a TPyA. JTa HOPMa HamnpasJsieHa Ha obecneye-
Hue 3 PEeKTUBHOIO yNpaBfieHUs TPYA0BOW AEATENBHOCTLIO
[6, 7, 8]. B HarpagHOM nncTe HeobxoaMMa NoANUCb PyKOBO-
AVTenda opraHM3aunn, KOTopbl AeACTBYET OT MMEHM opra-
Hu3auum [9]. CnegoBaTenbHO, NPW HECOrnacum C KaHguaa-



TypoW paboTHVKa HarpagHoOM NUCT He NoANMCbIBaeTCA pa-
6oTofaTesnieM, B CBA3U C YeM CTAaHOBATCA HEBO3MOMXHbIMU
JanbHenwmne cTagnn NnpoLecca BbIABMKEHWNA ANA nonyye-
HUA roCcyfapCTBEHHON Harpagbl.

OpHUM 13 06A3aTeNbHbIX YCOBUNA AJ1A NONTyYeHNsA paccma-
TPMBaeMOW rocygapCTBEHHON Harpagbl ABNAETCA Hannume
cneumanbHOro cta<a. lMpuyem ns cNCTeMHOro TONKOBaHMA
MNonoxeHun cnepyeT, UTO CTaX JOMKEH MMETbCA He TONbKO
Ha faTy BO30yX[eHnA XO4aTalCTBa, HO U Ha MOMEHT BHece-
Hua npeactasneHus MNpesngeHty PO, nockonbKy B crny noan.
«6» n. 37 MNonoeHnaA npeacTaBeHne 0 HarpaXkaeHUn npu-
3HAETCA HeleNCTBUTENbHbIM, €CNN MeHsAeTca chepa aesaTenb-
HOCTM N1L, NPeACTaBNAEMbIX K HarpaxaeHuto. MicknioyeHmsa
COCTaBNAIOT Harpagbl 3a MNOABU, My>XeCTBO, CMeNIOCTb U OT-
Bary, K KOTOpPbIM MOYETHble 3BaHUA He OTHOCATCA.

Mopagok Bo30OyXaeHWs xofaTancTBa o HarpaxaeHuu, pop-
Ma 3TOro xogaTtancraea [lonoxeHvem He yperynnmpoBaHbl.

CornacHo n. 2 MeToanyecknx pekomeHgauun popma op-
raHu3aumn KONNeKTUBa A NPUHATAA pPelleHnsa O BO30yx-
OeHUN XxofaTacTBa MOXeT 3aK/4yaTbCA B MPOBeAEHNN COo-
6paHus, [OMYCKAETCA MPUHATHE PELLIEHNA COBETOM OpraHu-
3aUuu, cobpaHrem yYacTHNKOB, a TakXe B UHbIX Gpopmax, TO
€CTb MPU3HATCA Pa3fINYHble BapuaHTbl poLeayp BO36yx-
[eHVA XxofaTalicTBa O HarpaxzaeHny paboTHrKa.

B TK PO ucnonb3yeTtca TepMUH «NPOWN3BOACTBEHHbIN CO-
BET», KOTOPbIM CYNTAETCA OPraH, UMEIOLL I COBELLaTeNbHbIN
XapakTep, 06pa3yemblii LOOGPOBONIbHO U3 UnCa PaboTHMKOB
JaHHOro paboTopaTens, MMeLWNX, Kak NpaBuio, JOCTMKe-
HuA B Tpyae. CoBeT HEOOXOAUM AN MOATOTOBKU NpPeasioxe-
HMI NO COBEPLLUEHCTBOBAHNIO MPON3BOACTBEHHOM AeATENb-
HOCTM, OTAENbHbIX MPON3BOACTBEHHbIX NPOLECCOB, BHeApe-
HUIO HOBOW TEXHUKM 1 HOBbIX TEXHOMOMMI, MOBbILLIEHWNIO NPO-
N3BOAWTENIbHOCTY TPyZa 1 KBannduKaumm paboTHUKOB (CT.
22 TK PO®). MoowpeHre paboTHMKa MOXET BbICTYNUTb $ak-
TOPOM, CTUMYJIMPYIOLLMM POCT MPOV3BOANTENIbHOCTM TPYAa,
CflefoBaTesibHO, BO30Y>KAEHWe XOfaTaliCTBa O HarpaxaeHum
He MPOTUBOPEUUT LieNaM AeATENIbHOCTN Ha3BaHHOIO COoBe-
Ta. [loBblWeHVIe NPOU3BOANTENBHOCTU TPYAA MMEET BaXKHYHO
pOsb B YCNOBMAX PbIHOYHOWM 3KOHOMUKM [10, 11].

Uto KacaeTca GpopMmbl XO4aTANCTBA, TO U3yyeHe brnaHKa Ha-
rpagHoro n1cTa, NpuBeeHHoro B Ykase lNpesngeHta PO, no-
3BONIAET CAenaTb HECKONbKO BbIBOAOB. Bo-nepBbix, 3T0 X04a-
TaNCTBO JOMKHO ObITb 0GOPMNIEHO NMCbMEHHO. Bo-BTOPBbIX,
OaHHbIN NMCbMEHHbIV AOKYMEHT (MPOTOKON) AOMKEH MMETb
HoMep U paty. B-TpeTbux, TpebyeTca ero nognrcaHue npes-
cefaTenbCTBYOLWMM Ha cobpaHnu (coBeTe).

B npoTokone Heo6XoAMMO U3NOXKNUTL BOMPOC, MOCTABIIEH-
Hbl Ha rONOCOBaHKe, Pe3ynbTaTbl FONI0COBaHWA, NPUHATOE
pelweHue. [peTeHAeHTa Ha MOYETHOE 3BaHUe crielyeT n3Be-
CTUTb O NPVHATOM PEeLUEeHUM, yYNTbIBad, YTO MPaBO Ha UH-
dbopmaLmio — OQHO 13 BaXKHENLLMX NPaB, NPUHaAIeXaLlmx
paboTHMKy [12].

3AKJTIOYEHUE

Takmm 06pazom, MpoLecc NPYCBOEHNsA MOYETHOTO 3BaHUSA
«3acny»eHHbIn Wwaxtep Poccuinckon Oegepaunm» perynmpy-
€TCA KaK cneyuanbHbIMy HOpMamuy, Tak 1 O6LLUMI HOpMaMu
O MpeACTaB/eHn K roCyAapCTBEHHbIM Harpagam. lMocnegHue
[OJKHBI MPYIMEHATBLCA C YYeToM crieliduKkmu paccmMaTpusae-

3akoH 1 nraso Il

MOW rocygapcTBeHHOW Harpagpl. [lpaBoBoe perynnposaHme
NOKaNbHOrO 3Tana npoLecca OTIMYAETCA KPATKOCTbIO, BO3HU-
KaloLlasi B 3TON CBA3U NPO6ENbHOCTb MOXET ObiTb MPeoso-
NeHa 3a CYeT aHasIorMm 3aKOHa, a TakXe C yYeTOM PEKOMEH-
Jaumn AgmnHucTpaunn MpesngeHTa PO. Kpyr paboTHMKOB,
KOTOpble MOTyT NpeTeHAOoBaTb Ha NoJly4YeHne Ha3BaHHOro
3BaHUS, KOHKPETU3NPOBAH 1 BECbMa OOLINPEH, HanNpumep,
HayuyHble PabOTHMKN He NMLLEHBI BO3MOXXHOCTM NpeTeHo-
BaTb Ha NMoJlyyeHne 3BaHNA; YCNOBMA NPUCBOEHNA JAHHOTO
3BaHMA TakXe NepeyncneHbl B NOL3aKOHHOM HOPMATUBHOM
MPaBOBOM aKTe 1 MOTyT ObITb pa3fesneHbl Ha obA3aTenbHble
(MMnNepaTBHbIE) N AUCMO3UTMBHDBIE (PpaKyNbTaTUBHbIE), CO-
OTBETCTBME NOCIIeAHUM PEKOMEHAYETCA.
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liporHo3 TexHonornyeckux gepopmanum
Npu CTPOUTENbCTBE 3[/aHUN U COOPYIKEHUN
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DOI: http://dx.doi.org/10.18796/0041-5790-2023-4-61-64

[OPHaA BbIPabOTKa 11 PACTIONOXKEHHBIE OBN3OCTI COOPYKEHNA
1 06BEKTHI 0OPA3YIOT EANHYIO MPUPOLHO-TEXHNYECKYIO CUCTE-
My, obecrieqeHe 6e30racHOCTV KOTOPOWV NpeaCcTaBifseT cobou
CIIOXKHYIO 3a73aYy B CBA3M C TEXHONIOMMYECKMU SePOPMALIMAMY,
BO3HMKAOLMMI B MPOLJECCE MPON3BOLACTBA MOPHOTEXHUYECKMUX
paboT. [lna MUHUMU3ALMN YKa3aHHBIX AePOPMALINK MPUMEHS-
10T MPOrPECCUBHbIE TEXHONOMM, HO, TEM HE MEHEE, HEOOXOAMM
KOHTPOb HanpAXeHHO-4ePOPMUPOBaHHOIO COCTOAHMA 110 JaH-
HbIM reoTeEXHNYECKOro MOHUTOPMHIA. PaccMOTDEHa popma Mysib-
bl 1e(OPMALINK [TOBEPXHOCTU IDYHTA B PaViOHE rOpHOTEXHMYE-
CKMx paboT. leTasibHO MCCenyoTCA pe3y ibTaTel aHa/m3a IKCrie-
PUMEHTASTbHBIX JaHHbIX 1O AePOPMAaLMAM rPYHTOBOrO Maccmsa
B CJTy4ae coopyxeHna BO/n3m pa3pabatsiBaeMoro KOTI0BaHa.
[prBELEHDI GHANINTNYECKME BbIPAaXKEHUA PacyeTa TEXHOIOorye-
CKMX OCaLOK [U1A Pa3INYHbIX TUIMOB OrPaXAatoLLMX KOHCTDYKLIMM.
Kniodeesvble cnoea: 2comexHuyeckuli MOHUMOPUHE, 20pHASA 8bl-
pabomka, Hanps)keHHO-0e(hopMUPOBAHHOE COCMOSAHUE, 0Cao-
KU 2pyHma, pac4emHas ocaokd, mexHoJsiozuyeckue oegpopma-
yuu, mexHosio2u4yeckue ocaoku.

Ana yumupoearus: KoHoxos [1.C. [porHo3 TexHonorunye-
cKnx gedopmaunii Npyu CTPOMTENbCTBE 3haHUIA N COOPY-
MeHUi Ha noapabaTbiBaeMbix TeppuTopusx // Yronb. 2023.
N2 4. C. 61-64. DOI: 10.18796/0041-5790-2023-4-61-64.

BBEOEHUE

Co3f1aHKne reoTeXHNYECKOM CUCTEMbI LLIAXTbI, BKNOYAIOLLEN
ropHble BblPpabOTKM, HAXOAALMECS Ha MOBEPXHOCTY 30aHNs,
BMELLAIOLWNIA MOPOAHbINA MAacCUB, COMPSMXKEHO C HeOOXOaMMO-
CTblo 0becneyeHUs 6€30MacHOCTY BBUAY COMPOBOXKAAIOLLMX
3TOT npouecc aepopmaunii rpyHTa [1, 2], B nepsyio ouepenp —
ero ocafiok. OHM HeN36eXHbl, M eCTECTBEHHbIM NPeACTaBNsAEeT-
CA CTpEMIIeHME K X MUHUMU3aLnK. K KOHTponrpyemMbimM napa-
MeTpPaM OTHOCATCA MApPaMETPbI XapaKTepusyoLLe N3MeHeHUs
HanpseHHO-0eGOPMUPOBAHHOIO COCTOAHUA MPYHTOBOTO Mac-
CUBa U CTPOUTESIbHBIX KOHCTPYKLUMIA [3], B TOM Uncne CBA3aH-
Hble C ANHAMNYECKMMM BO3LENCTBMAMMN OT CTPOUTENbHbBIX Ma-
LUMH, NepefaBaeMbIM/ Yepes rpyHTbl OCHOBaHMA Ha KOHCTPYK-
LM NOBEPXHOCTHOIO 1 NOA3EMHOMO KOMIMJIEKCOB LLIAXTbI, @ TaK-
Xe «TexHonornyeckue gepopmanmm» CyLLeCTBYIOLIMX 3haHNI
N COOPYXXEHUI B pe3ynbTaTe BEAEHUA BOMM3N OT HUX CTPOW-
TeNbHbIX PAabOT, B TOM UKCJIE B pe3ynbTaTe NOrpyKeHus CBail 1

KOHIOXOB A.C.

KaHO. mexH. Hayk,

odoueHm, HUTY «MUCuC»,
119049, 2. Mockea, Poccus,
e-mail: gidrotehnik@inbox.ru

LUMYHTA, @ TaK>Ke M3rOTOBNEHNA «CTEHbI B rpyHTe». [ocneHre
MOTYT ObITb CBA3aHbI HE TOJIbKO C AMHAMUYECKMI BO3LENCTBII-
AMU B NpoLiecce NPor3BoACTBa PaboT no 3abuske nnm BubpPo-
MOrPYEeHI0 CBall, HO 1, HaNPUMeEP, C NepeMeLLeHMAMA CTeH
TPaHLLENHON «CTEHbI B FPYHTE» MNP HEMPaBWUIIbHO NOA06PaH-
HOM COCTaBe PacTBopa GEHTOHUTOBBIX IMVH. B 00lwem Buae ae-
dopmaLuy 3gaHnin B paioHe NPoBeAeHA FOPHbIX BbIPAabOTOK
MOHO PacCMaTPUBaTb KaK pe3yNibTaT HapyLUeHNsA NPUHATbIX
KOHCTPYKTUBHO-TEXHONMOMMYECKUNX peLueHni [4, 5, 6].

CornacHo CIM22.13330.2016 ansa obecnevyeHna 6e3onacHo-
CTW CTPOMUTENDBCTBA, @ TaKXKe 34aHUN N COOPYKEHUI CIIOXKUB-
Lenca 3aCTPONKN HeOOXOAMMO OpPraHN30BaTb reoTeXHUYe-
CKU MOHUTOPWHT.

B kauecTBe OCHOBHbIX KONMYECTBEHHBIX NMAPaMETPOB, onpe-
LensaoLmx cTeneHb 6e30MacHOCTY BO3AENCTBUA TOPHOTEXHN-
Yyecknx paboT Ha CyLlecTBYIOLME 30aHUA U COOPYKEHUS Ha
MOBEPXHOCTY LLAXTbI, UCMOSb3YIOTCA NPeAenbHO AoMYCTUMbIE
fedopmaLimm — MakcMMasbHasa OCafika Y OTHOCUTENbHAsA pas-
HOCTb OCafiOK. B pe3ynbraTte Takoro nogxoaa pacnpocTpaHeHa
MoAMEHA MOHATUA KTe0TEXHUYECKUI MOHUTOPUH» UCKIIOUN-
TEJIbHO reofie3nYecKnUMm N3MePEHMAMUN OCAOK.

FEOTEXHUYECKUA MOHUTOPUHI

ConocTaBneHve pe3ynbTaToB PacyeToB GpopMbl MySbAbl fe-
dbopmaLmi TOBEPXHOCTY MO PA3SIMYHBIM METOAMKAM MOKa3bl-
BaeT UX O/IN3KYI0 CXOAUMOCTb C JaHHBIMM HaTYpPHbIX U3Mepe-
Hun [7, 8].

MpenenbHo-gonycTMMble fedopmMaLm OCHOBaHWI GyHaa-
MEHTOB CYLLECTBYIOLUX 34aHUIA, PacMoNOXKeHHbIX Ha nogpa-
6aTbiBaeMbIx TeppUTOPUAX [9], HE HOPMUPYIOTCS.

Takum 06pa3om, reoTEXHUUYECKNIA MOHUTOPUHT, KpOME He-
nocpeacTBEHHOIO HabAEHWA 3a OCalKaMU 34aHUiA, B YacT-
HOCTW, [OMMKEH BKIIOYATD:
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I reoTexHONOrVMA

e aHanu3 3TUX HabMOAeHWIA;

® [JOMONHUTENbHbIE U3bICKaHNA HA CTPOUTENIbHOW MoLaa-
Ke, Hanpumep, reodursnyeckne paboTbl, KOTOPblE MOTYT
BbIIBUTb YTEUKU N3 UHXKEHEPHbIX KOMMYHMKauui, cyd-
¢$b031OHHOE pa3ynnoTHEHWE FPYHTOB OCHOBAHMSA 30aHWN
n npoyee [10, 11];

® pacyeT COBMECTHOW paboTbl rOpPHOW BbIpaboTKM C BMe-
Lwarowmm maccusom [12, 13] ¢ yueTom pesynbTaToB U3Me-
pPeHUI, MaTeEPUANOB MapKLUENAEPCKOW 1 reosIormyeckon
CNYX0, OMONMHNUTENbHbIX U3bICKAHWI 1 Ap.;

® TEXHUYECKOE OCBUAETENbCTBOBAHUE 3aHUN 1 COOPYXe-
HIIIA, PACTONOXEHHBIX B 30HE BIIVAHUA FOPHOTEXHNYECKIX
paborT;

® NPOrHo3 pa3Butus gedopmaunii BO BPEMEHU C YUETOM
baKTUUECKOTO NOJNOXKEHWS;

e yrnpasJieHne TEXHONOrMYECKNMM BO3LENCTBUAMY Ha CY-
LLEeCTBYIOLLYIO 3aCTPOWKY U NPUPOOHO-TEXHUYECKYIO C-
cTEMY B LiEJIOM;

® peKoMeHZaLuy No fanbHellemMy BeeHnto paboT 1 MHo-
roe gpyroe.

B Takom unn B aHanorMyHom CoCTaBe reoTeEXHUYECKNIA MO-
HUTOPVIHI NMPOBOAWIICA HEOAHOKPATHO KaK B HaLlei CTpaHe
[14], Tak 1 3a py6exxom [15].

B HacTosALLee Bpems Ha NPAKTUKE, B OCHOBHOM, HE YUWTbIBa-
0TCA TEXHONOrMYecKune aepopmMaLmv COXKUBLLENCS 3aCTPOV-
KU B NPOLIeCCe LWaXTHOrO 1 NOJ3eMHOrO CTpouTeNbCTRa. M3y-
YEHMI0 BNVIAHUS TEXHONTIOMMYECKNX OCAAOK Ha obLwue aedop-
Maumn 30aHUIN 1 COOPYXKEHWUI B NpoLecce HOBOTrO CTPOUTENb-
CTBa MOCBALLEHbI UCCIIeOBaHUA, Pe3ysibTaTbl KOTOPbIX U3110-
XeHbl B page nybnukauuin [16, 17, 18].

TexHonornueckue gedopmaLiy 3aBUCAT OT TpexX rpynn dak-
TOpPOB:

— BHeLUHMe GpaKTopbl — UHXEHEPHO-TEONTIOMMYECKIME U TNLPO-
reonornyeckrie ycnoBus;

— NPOEeKTHble paKTOPbI — PACCTOSAHNE OT MeCTa NPON3BOA-
cTBa paboT fo PyHAaMeHTa 34aHUS MO HOPMann B rOPU30H-
TaNbHOW MIOCKOCTU, TO »Ke MO FNyOnHe, KOHCTPYKTUBHbIE Ma-
pameTpbl BO3BOAVMOIO COOPYKEHMS, OKa3blBaloLLME BIUSHKE
Ha TEXHOMOI IO MPOV3BOACTBA PAbOT (3aBNCAT OT LiENoro paaa
napameTpoB, onpefensaembIx COCO6OM CTPOUTENLCTB], raba-
PUTHBIMI Pa3MepPaMU BO3BOAVMOMN KOHCTPYKLIMW U T. ., HAanpu-
Mep, MPUMEHUTENBHO K «CTEHE B MPYHTE» TPAHLLENHOro Trna
VMU ABNIAOTCA ANMHA, LUMPUHA 1 FyOUHA 3aXBaTKm);

— TexHosormyeckue hakTopbl — XapaKTEPUCTUKM N OCOBEH-
HOCTVM NpUMeHsemMoro 060pyoBaHYs, MAapPaMeTPbl NPOU3BOA-
CTBa paboT 1 X KauecTBo.

HopmaTtuBHbIMU JOKYMEHTamMy NpefyCMOTPEHbI pacyeThbl
TEXHONOrMYecKnx fiebopmMaLiyii OT BOLOMOHIKEHNSA, OT 3a0UB-
K1 CBalA, OT BUBPOMOrpy»KeHWsA CBali 1 LLINYHTa, B KaYyecTse JONn
OT NPOrHO3MPYEMOro PACYETHOIO 3HaUeHVA gedopmaLim v ap.

TexHonoruveckue ocagku S byHOAMEHTOB 34aHMI NpK
BAABNUBAHUU LUNYHTa paccymTbiBaloTcA Kak [19]:

Stldl = BkZ(Gadﬁ hj)/E;, (1 )

rae B - koabduLmeHT, 3aBrcaWmin oT KoaddrumenTa lMNyacco-
Ha 1 NPUHUMaeMbIii paBHbim 0,8; O~ CPeAHEe AONONHUTEb-
HOe HanpsXeHne OT BAABVBaHMA LUMYHTa B j-M CNOE IPYHTa;
hj —MOLLHOCTb j-FO C/I0A FPYHT3; Ej —MoZzy”nb aedopmMaLum j-ro
CN10fl TPYHTa; k — NONpaBoOYHbIN KO3$OULIMEHT, 3aBUCALLMIA OT
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ZJIVHBI LUMYHTa U PacCTOAHMA OT LWMNYHTa 0 OCU pyHAAMEHTA.

[MpoBeneHHble SKCNEePUMEHTaNbHbIE NCCIeQOBAHIA N MaTe-
puanbl aHanu3a nybnnKaumii NOKasbiBaloT, YTO NPUMEHEHNEe
NPOrpecCcBHbIX TEXHOOMNI LAXTHOMO U MOA3EMHOIO CTPOU-
TeNIbCTBa NMO3BOJIAET CYLECTBEHHO CHU3WTb AepopmManun cy-
LLecTBYIOLLEN 3aCTPOWKI, 06€CneymTb ONTMAJIbHbIE YCIIOBUSA
€e COXpPaHHOCTU 1 6e30MaCHO IKCMyaTaLum.

B xoge vccnegoBaHmMA BbIABNEHO, YTO HE3aBUCUMO OT
NH>KeHEPHO-TeoNIornyecKkmxX yCnoBrin yyacTka CTPOUTENbCTBa
1 rny6OrHbI KOT/IOBaHa TeXHOMorMyeckue gepopmauum (ocaa-
K1) CYLLeCTBYIOLLMNX 30aHNIA, PACMOJSIOXKEHHbIX B 30HE BINAHMUA
reoTeXHUYECKMX paboT, COCTaBAIOT:

® MNpU YCUNIEHN OCHOBaHUI 1 GYHAAMEHTOB:

— HbEKLMOHHOE 3aKperneHne rpyHTOB: CpeHAA ocaKka —
1,4 MM, MaKCMMasnbHas ocagka — 2 MM, MUHUMasbHas ocaf-
Ka — 0,8 Mm, uTO B cCpeaHem cocTaBnAeT 29% oT npepenb-
HO AONYCTMMOW OCaKM 30aHNS;

— yCcTponcTBO OypoHabMBHBIX CBal: CpefiHssA ocagKka — 4,1 Mm,
MaKCMMasnbHasa ocagka — 8 MM, MUHMMalbHaA Ocajka —
0,2 mm, yTO B cpegHem cocTtasnsaeT 103% ot npenenbHO
JOnyCTUMOW OCafKW 30aHUS;

— YCTPOMNCTBO OYPOUHBEKLIMOHHbIX CBail: CPEAHAN OCafKa —
14,2 MM, MaKCMMasbHaA ocagka — 42 MM, MMHUMasbHas
ocagka — 3 MM, 4To B cpefHem coctaBnaeT 199% ot npe-
JeNbHO AOMNYCTUMOW OCafKN 34aHNS;

— YCTPOWCTBO jet-cBam: cpefHAA ocagka — 4,33 MM, MaKkcu-
ManbHas ocagka — 10 MM, MMHUManbHasa ocagka — 0,2 Mm,
4TO B CpefHeM cocTaBnaeT 44% oT npefenbHO fonyCcTu-
MOW OCaJKM 30aHnS;

— MOTrpyXeHUe METANITUYECKUX TPYO MHEBMOMPOOOMHUKOM:
cpepnHAa ocagka — 1,82 Mm, MakCUManbHas ocagka — 5,9 mm,
MWHUMarnbHasa ocagka — 0,5 mm, yTo B cpeHemM cocTaBns-
eT 16% oT npefesibHO 4ONYCTMMOW OCaAKN 30aHNS;

® MpY YCTPOMCTBE OrpaxA[atoLent KOHCTPYKLUMN KOTIIoBaHa
CNocobom «CTeHa B FpyHTe»:

— TPaAHLLENHOro Tuna: CpegHAaa ocagka — 2,75 mm, makcu-
MarnbHadA ocagka — 14,3 MM, MMHUManbHas ocagka — 0,3 Mm,
yTO B CpefHeMm cocTtaBnaeTt 45% oT npefenbHO fonycTu-
MOW OCaJKN 30aHnS;

— N0 jet-TexHonoruu: cpegHaAna ocagka — 5,45 mm, makcmanb-
HaA ocagka — 9,0 MM, MMHMUMabHaA ocagka — 0,1 Mm, uTo
B CpefHeM cocTtaBnsaeT 55% oT npegenibHO AONYCTVMOWN
OCafKu 34aHuA.

MonyyeHHaa aBTOPOM MO pe3yfbTaTam CTaTUCTUYECKOW 06-
PaboTKM pe3ynbTaToB SKCNEPUMEHTASIbHBIX MCCIEA0BAHMN SM-
nMpryeckas 3aBUCUMOCTb OCAAO0K 30aHUN OKpY»KatoLLen 3a-
CTPOVIKM S, OT PaCCTOAHNA MeXAY KpaeM GyHAAMEHTa 1 «CTe-
HOW B rpyHTe» L nmeet Bua:

S, = 19,9431 116 P)

a 3aBMCUMMOCTb OT COOTHoweHuA L/h, rae L — paccToaHue oT
Kpas pyHAAMeHTa 4O Kpas «CTeHbl B FPYHTeY, /i — rybrHa KoT-
/I0BaHa, UMeeT BUA;

S, = 0,6504(L/p) 1%, 3)

B cpepgHeMm, He3aBUCMMO OT TUMa rPYHTA, TEXHONOrMYecKas
0Cafika CyLLeCTBYOLNX 30aHU NPU YCTPONCTBE «CTEHbI B FPYH-
Te» TPAHLWENHOro T!Ma cocTaBnaeT 32% OT pacyeTHOM, UTo npe-
BblLWaeT pekomeHaaLumm Hopm CIM248.1325800.2016.



AHANOrMYHO MPU OrpaKOEHUN KOTNIOBaHa, YCTPOEHHOM 13
METaNNINYECKNX TPYO, aBTOPOM MOSTyUeHbI BbIPaXKeHWs 41 TeX-
HOJOrMYECKOW OCaZIKK, KOTOPbIE MEIOT BMf COOTBETCTBEHHO:

S, =7,5098L 114, ().

a

S . =0,9849(L/y) 1, (5)

[lnsi oUEeHKM LOCTOBEPHOCTU annpoKCMMauuin Obin onpeae-
neH Ko3bPrLNEHT feTepMmHaumm R?, NoKasaBLUniA, YTO MakK-
CUMarbHas oLMOKa annpoKCMaL M COOTBETCTBYET Bblpaxe-
HUIO0 (3) U He NpeBbIwaeT 26%.

B pabote [20] BBeaeHbI cefyioLime KnacCbl COBPEMEHHBIX
TEXHONOMI NOA3EMHOr0 CTPOUTENbCTBA:

| - npocTon; CTPOUTENBCTBO COOPYXKEHNIN MOHUKEHHOTO NN
HOPMasIbHOrO YPOBHSA OTBETCTBEHHOCTY BEAETCA Ha cBObOA-
HbIX OT 3aCTPOWNKUN TEPPUTOPUAX 1 HE OKa3bIBaeT BO3AENCTBIA
Ha reo3KONorMyeckyio cpeay;

Il - cpegHUI; CTPOUTENBCTBO COOPY>KEHUIN HOPMasibHOTO
YPOBHA OTBETCTBEHHOCTN BEAETCA B YCJIOBUAX FOPOACKON 3a-
CTPOWIKK, OKa3blBaeT BNIMAHME Ha Fe03KONIOrNYeCcKyto cpeay,
O[HAaKO TPebOBaHVA SKONOrMyeckor 6e30nacHOCTU BTOprY-
Hbl MO CPABHEHMIO C SKOHOMMNYECKOW 3P EeKTUBHOCTBIO U
6e30MacHOCTbIO 3aCTPOVKY;

[l - COXHbIN; CTPOUTENBCTBO COOPYXKEHMI HOPMASIbHOIO
1 MOBbILIEHHOTO YPOBHA OTBETCTBEHHOCT, B TOM YMCIIE OCO-
60 OMACHBIX, TEXHUYECKN CJTOKHBIX U YHVUKAJbHbIX, BEAETCA B
YCNOBUAX UCTOPUYECKON YacTn ropofa. 3aCcTporKa nyioTHas.
B 30He BAMAHUA CTPOUTENBCTBA NMEIOTCA NaMATHUKU UCTO-
puK, KynbTypbl, apXUTEKTYPbI, 30aHNA U COOPYKEHUA C NOBbI-
LUEeHHbIMM TpeboBaHUAMU MO LWYMyY 1 BUGpaLmu, ocobo onac-
Hble 1 YHUKaJIbHble 3JaHUA 1 COOPYKeHuA. Bo3gencTama Ha re-
03KOMNOrMYECKyH cpefly AOMKHbI ObITb CBeZIEHbI K MUHVMYMY.

M3 aHanu3a pe3ynbTaToB MOHUTOPMHIA TEXHOIOMMYECKMX
fedopmaunin 3gaHn NPU BEAEHNN FEOTEXHNYECKNX PaboT
[20] cnepyeT, 4TO NPYIMEHEHNE NPOrPECCUBHBIX TEXHONOTNN
Il v Il KNaccoB MUHUMK3MPYET OCafKM CYLLECTBYIOWNX 34a-
HMIA fo 50% no cpaBHeHNIO C Apyrmm criocobamu NponsBos-
CTBa pabor.

3AKJTIOYEHUE
AHanu3 pe3ynbTaToB HAaTyPHbIX HAOMIOAEHMI 3a CTPOUTESb-
CTBOM 3[1aHUI 1 COOPYXKEHUI Ha MoApabaTbiBaeMbIX TEPPUTO-
pUAX NO3BOJIWN YCTAHOBUTb, YTO:
® BCpefHeM TeXHOJIOrMyeckas ocafKka CyLLeCcTBYOLX 34a-
HUW NPW YyCTPOMCTBE OrPaxxaatoLLmx KOHCTPYKLMIA KOTO-
BaHOB rMy6uHoI MeHee 12 M cocTaBnAaeT 43%, a npu ycune-
HM GYyHAAMEHTOB CYLLECTBYIOLMX 38aHunin — 48% oT npe-
[enbHO AOMNYCTUMOM OCafKW 34aHNs;
® [PV YCTPOMNCTBE «CTEHbl B FPYHTE» TPAHLIENHOro Tnna
[nA KOTNOBaHOB rny6uHon ot 12,5 go 34,8 M, He3aBncu-
MO OT TWMa rPYHTOBbIX YCNOBUI, TEXHONOIrMYeCKas ocaf-
Ka CyLLeCcTBYIOLWNX 34aHNI cocTaBnAeT B cpegHem 32%
OT pacCyeTHOW, YTO MPEBbILAET PEeKOMEHAAUNN HOPM
CI1248.1325800.2016.
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Abstract

The mine workings and nearby structures and facilities form a single natural
and technical system, the safety of which is a challenge due to the technological
deformations that occur during mining operations. Progressive technologies are
used to minimize these deformations, but nevertheless it is necessary to control
the stress-strain state based on geotechnical monitoring data. The shape of the
ground surface deformation trough in the area of mining works is considered.
The results of analysis of experimental data on ground massif deformations in
case of construction near the excavation being developed are investigated in
detail. Analytical expressions for determining technological settlements at vari-
ous designs of excavation support are given. Numerical values of technological
settlements at various technologies of work production are specified.
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ApanTUBHbBIN acneKT peanusayum
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B cTatbe aHanm3npyeTca OnbiT MPUMEHEHNA KOMOWHMPOBAHHOIO Ha-
BecHoro arperata AKH-1,3 Ha nonvroHe pexyneTuBaLmm ¢ TOYKM 3pe-
HWA aAanTmBHbIX QYHKLMI 06pa3oBaHHbIX 60po3g-yener. Copopmmpo-
BaHHasA 60po3fa-Lyesnb PacCMaTpUBaEeTCA C MPUMEHEHNEM IMIMPUYE-
CKOro Metofa B TeueHune paga net. PaccmMaTpuBatoTCa npyHUMs! pabo-
Tbl @rperara, BbllO/IHEHNE KOTOPbIX OKa3bIBAET MAKCUMAJIbHbIV MENO-
DaTVUBHBIV SPPEKT.

Knioyeesle cnosa: 6uonozudeckas pekynemusayus, 60po3oa-wesns,
mexHo3eM, CHeXHbIl NOKPO8, 3po3us, omaarn.

Ana yumupoeaHusa: ApanTyBHbIA acNeKT peanusaunm TeEXHONOrnm
LweneBaHNA NPV peKkynbTUBaLUN aBTOMOOWbHbBIX OTBanoB B Pecny-
6nvke Xakacua / E.A. MopuuHes, O.C. CadpoHoBa, H.A. Octanosa v ap.
//Yronb.2023.N2 4. C.65-68. DOI: 10.18796/0041-5790-2023-4-65-68.

BBEAEHUE

B HacTosee Bpems Npu OTKPbITOM cnocobe fo6blum yris Bo3pac-
TaeT Harpy3Kka Ha BCe KOMMOHEHTbI OKpYy»Katowen cpeabl [1]. B cBe-
Te goKJafa sKC-MmHUCTpa sHepreTuky PO A.B. Hosaka ot 27.02.2020
o «[lporpamme pa3BnTUA YrosibHOM NpOMbIWNeHHOCTU o 2035 roga»
ocoboe 3HaueHVe NprobpPeTaloT onepexatwlLlyre pa3paboTKy TEXHONO-
rMiA PeKynbTMBaLMY B aPUAHbIX PETMOHAX yrinefobbium BBUAY YBENU-
yeHMA TEMMOB POCTa NNowajen HapyLWweHHbIX 3emenb. ONTUMUCTNY-
HbI BapWaHT fJaHHOW NporpaMmMbl NpegycMaTpmuBaeT YBeNMYeHme Ba-
nosown fo6bium yrna B Poccum ¢ 440 go 668 mnH T [2].

B pe3ynbTaTte pa3paboTKu yrofibHbIX MECTOPOXAEHMI COBPEMEHHOM
BbICOKOMPOV3BOAUTENIbHON TEXHUKOWN €CTeCTBEHHbIE NaHAWwadTHbIe
CMCTEMbI Ha OFPOMHbIX MPOCTPAHCTBAX YHUUTOXKAIOTCA UM KOPEHHbIM
ob6pa3om npeobpasytotcs [1, 3]. TeXHOreHHO HapyLleHHbIe TEPPUTO-
P11 XapakTepusyTca cneyndryeckumm CBOMCTBaMM, 3HAYNTENBHO
OT/INYAKOLWMMUCA OT eCTECTBEHHbIX NaHAwadToB [4].

B nepeueHb HeraTMBHbIX paKkTOPOB BXOAAT: NCMONb30BaHKe bonee
rpy3onoAbemMHOro aBToTpaHCnopTa Npu TPaHCMOPTUPOBKE FOPHOM
MacCbl C OfHOBPEMEHHbIM NMePeXofoM NpeanpuATvi yrnegobbium Ha
aBTOTPAHCMOPTHbIV CNOCO6 NepemelLeHUs TOPHOM MAacChbl C OTKa3oM
OT »KENEe3HOLOPOXKHOI0 Crnocoba Kak MeHee peHTabeNIbHOro B COBpe-
MEHHBIX YCJIOBUAX; yBeNnYeHne 06bemMoB ropHbix paboT BcneacTame
yBENMYEHNS TEMMOB J0O0ObIUYM YIS,

MOPLUHEBE.A.

Mnadwuli Hay4yHbll compyOHUK
OIrbHY «HUWAT Xakacuu»,
655132, c. 3eneHoe,

Pecny6nuka Xakacus, Poccus,
e-mail: morshnev86@mail.ru

CA®POHOBA O.C.
Mnadwuli Hay4yHbIl compyOHUK
OIrbHY «HUWAT Xakacuu»,
655132, c. 3eneHoe,

Pecnybnuka Xakacus, Poccus,
e-mail: olya_egoshina@mail.ru

OCTANOBA H.A.

KaHO. mexH. Hayk,

cmapuwiuli Hay4Hbll compyoOHUK
QOIrbHY «HUWAT Xakacuu»,
655132, c. 3eneHoe,

Pecnybnuka Xakacus, Poccus,
e-mail: niterlin@yandex.ru

EBCEEBA U.H.

Mnadwuli Hay4yHbIl compyOHUK
QOIrbHY «HUWAT Xakacuu»,
655132, c. 3eneHoe,

Pecnybnuka Xakacus, Poccus,
e-mail: evseeirina@yandex.ru

NMUAJIbMYK E.B.

InasHubll mapkwelioep

000 «CY3K-Xakacus»
655162, 2. YepHoz2opcK, Poccus,
e-mail: PilchukEV@suek.ru

ATPESIb, 2023, “YTONb" b



-3KOJ'IOI'I/IH

Tak KaK 3aneu KaMeHHOrO YA pacnosioXeHbl B Hanbo-
nee 3acywnmBbiX MecTax XakacCKo-MMHYCUHCKOWN KOTNOBU-
Hbl, TO ¥ BHMMaHUe K npobneme peKynbTUBaLUMN STUX Tep-
PUTOPUI [OJKHO ObITh BbILLE, YEM B APYTMX yCSIOBUAX. UT-
HOPMPOBaHME 3TUX GAKTOB MOXET YXYALWNTb KOormye-
CKYI0 0OCTAaHOBKY Kak Ha MECTHOM, TaK U Ha PerMoHanbHOM
ypoBHe. CneundryHOCTb reonornyeckom npeabicTopum
Xakacuum BmecTe CO CBO€06Pa3HbIM apUAHbIM KIMMATOM
CO34al0T HEKOTOPble TPYAHOCTM B BOCCTAHOBJIEHUN pac-
TUTENbHOIO NOKPOBa. [poBefeHne 6UONOrNYeCKoro 3Tana
peKynbTUBaL My JOMKHO BKIIOYAaTb OPUTUHaNbHbIE MHHO-
BaLMOHHbIE CMOCOObI 1 MPUEMbI, CMOCOOCTBYOLLME COKPa-
LEHVIO MENIMOPATVBHOTO MepUoa OCBOEHMSA HA PEKYbTM-
BVIPYEMOW TEPPUTOPMM B YCIIOBUAX 3aCyLLIMBOTO KMMaTa.

Ninmntupyowrmn dakTopamm npu peannsauum éruono-
rMyeckoro 3Tana pekynbTuBaLuy ABASIOTCA:

- BRara;

— BETPOBasA Harpyska;

- NJIOTHOCTb PEKYNbTUBMPYEMOro cybcTpaTa.

Llenblo faHHOI CTaTbU ABAAETCA PacKpbITME afanTUBHO-
ro acrekTa LefieBaHUA Npu Hapeske 6opo3a-Lenen arpe-
ratom AKH-1,3 (RU 2704853) Ha yNIOTHEHHbIX TOPHbIX OT-
Banax yrnefo6biuun, ChopmMupOBaHHbIX C MPUMEHEHWEM aB-
TOMOGUNIBHOTO TpaHCMNopTa.

Bopo3pa-uenb paccMaTprBaeTca NOCpeaCcTBOM NpuUme-
HEeHVA SMNUPUYECKOTrO MeToa UCCNIefOBAHNIA, MyTEM aHa-
nr3a fgaHHbIX 1 GaKTOB, HAKOMIEHHbIX NPU HabnogeHUN
3@ OMbITHBIM MOJIMFTOHOM B TeYEHUE TPEX JIET, U CPaBHe-
HUA 3TON TEPPUTOPUM C HOBBIMU NIOLAASMUN PEKYbTNBA-
LuK, Ha KOTOPbIX NPOK3BOAMIIACk Hape3Ka 6opo3a-lenen
B ceHTAGpe 2020 r. [laHHble yYacTK/ PeKynbTUBaLMM Haxo-
LATCA HA yronbHOM pa3spese «YepHoropckuint» 000 «CY3K
Xakacusa».

MEXAHU3M AOANTUBHOCTW BOPO34bl-LLEJIN

NPU WLENEBAHUU N HAPE3AHWU BOPO3 bl

HA YNJIOTHEHHOM TEXHO3EME

B ycnoBusax TexHOreHHOro penbeda 60onbluoe BUsAHME Ha
pa3BUTKE SPO3NOHHBIX MPOLIECCOB OKa3blBaeT Takol dak-
TOP, Kak OpraHusaumsa TeppuTopmmn Unm, ToYHee, ONTUMU-
3auuA naHawadTa B uenom [4].

Mpu paboTte AKH-1,3 KOMNNEKCHO NPOBOAATCA TEXHONO-
rmyeckme npuembl, Co3gaHHble B MHCTUTYTE 3a NocnegHue
10 neT, coBMeLLeHME KOTOPbIX faeT pecypcocbeperatowuii
3¢ PekT, umerowmnin ocoboe 3HaYeHUe Npu JaHHOM BuUge
bopMMpPOBaHUA NOBEPXHOCTY MOPOAHbIX OTBAJIOB B 3TON
KAnmMmaTmnyeckom 30He. MgeT nokanbHoe pa3ynioTHeHne
TEXHO3eMa C OHOBPEMEHHOW Hape3Koi 6opo3abl-Lwenn
Ha NOBEPXHOCTM OTBana C NOCEBOM CEMAH MHOTOJIETHUX
TpaB 1 obpaboTkoli nx buonpenapatom. O6pasoBasBLIaAcA
60po3aa-Lenb akKyMynmpyeT OCafKu U MENTKO3EM B YCTbe
60po3abi-Wwenu B TeueHure roga. CneacTBuem 3Toro ABnA-
eTcA ynyuleHue ycaoBUi NnponspactaHua pacTeHun, yee-
nrnyeHre ux GpUToMacchl MO CPABHEHUIO CO CMJIAHMPOBAH-
HOW nepeyniioTHEHHOWN NOBEPXHOCTbIO aBTOMOOMIIbHOTO
oTBana mexay boposgamu-Liensamm.

Ocoboe 3HaYeHne NMeeT aKKyMyNATMBHAA 1 3alNTHAs
byHKLMKM 60po3abl-Wenu B 3MUMHUI Nepurog B CTEMHbIX
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YCNOBUAX NO NPUYNHE HE3HAUYNTENIbHOCTM CYMMbI TBep-
JblX 0CafKoB B 06LieM BOAHOM 6anaHce mecTHocTu. Lle-
[POXOBATOCTb MOACTUNAIOLLEN MOBEPXHOCTM BAINAET HA NPO-
¢dunb ckopocTy BeTpa. ConpoTUBNEHUE TPEHMA BO3YLU-
HbIX MacC O NOACTUJIAIOLLYIO MOBEPXHOCTb 00YCNOBNMBa-
eT TypbyneHTHOCTb BETPOBOrO NOTOKa BO6/IM31M NOBEPXHO-
CTW, YTO OTpaKaeTcA B NpoLeccax CHeroHakonneHus. Be-
TPOBOV NOTOK NepemellaeT Tak»Ke 3epHa CHera, U3MeHsAA
nx GopmMy 1 CBOWCTBA, U NepeoTnaraeT ux B Buge Cyrpo-
60B 1NN HagyBOB cHera H6osblUeN NAIOTHOCTU, YEM NEPBO-
HayanbHbI cHer. Hanbonee MolHble 3aHOCHI cHera obpa-
3YI0TCA C NOABETPEHHOW CTOPOHbI NPENATCTBUIM NP yCNo-
BUW, YTO HE MPOUNCXOANUT BbIHOCA PbIX/IOFO CHEra BeTpamm
NOCTOAHHbIX HanpaBneHui [5]. I3 3Toro BbIXoaUT NepBbii
npuHUMn GopmMmpoBaHus 60po3a-leneil — OHU LOMKHbI
Hape3aTbCA NeprneHANKYNAPHO, UCXOAA 13 npeobnagato-
Liero HanpasieHUA BeTpa B 3MMHUI Nepunog. B npotnsHom
cnyyae akKymynauuaA cHera He JOCTUIHET MaKCUMasbHbIX
BEJIMUUH BCrieacTBue aednaunm cHera.

MHoroo6pa3sHa poJsib CHEXXHOTO MOKPOBa B XKU3HU pacTe-
HUIA. OH U3MeHAET TEPMUYECKUI 1 BOGHBIN PeXuMbl Cpegbl
06MTaHWA pacTeHUI, OKa3blBaeT Ha HUX HEMOCPeACTBEHHOE
MexaHunueckoe Bo3genctamne. CHeXHbI NOKPOB Npeaoxpa-
HSIET MX OT BbiIMep3aHuA (0COOEHHO NOYKUN BO3OOHOBEHNS)
1 BETPOBOIO MCCYLWEHUA B 3UMHKI nepuog [6]. B ycnosusax
CyXOW CTenu AaHHbIN afanTUBHbIA NpMem faeT CTapTOBbIN
3amnac NpPoAyKTMBHOW Bfaru, HEOOXOAUMBI PacTUTENbHO-
CTW ONnA Hayana Beretauun.

3amepbl CHEXHOrO MOKPOBa Ha MONIMTOHE PeKyNbTNBa-
uum B 2020-2021 rr. noKasanu 3aBUCUMOCTb CHETOHAKO-
NieHns OT Hape3aHHbIX 6opo3a-LeNiel B CPaBHEHNN C
BbINOJIOKEHHbIM penibedoM. [MyOuHa CHEXHbIX HAHOCOB
B 6opo3pge-wenu konebnetcs ot 20 go 30 cm. Ans cpaBHe-
HUSA, HA BbINOJIOXKEHHOM pefibede MHOTO HE3AHATBIX CHEX-
HbIM MOKPOBOM MNOLWagen, a MPX HaUUYUN CHEXXHOTO MNo-
KpoBa rnybuHa ero coctaBnaet He 6onee 4 cm. [nybuHa
CHEXHbIX HAHOCOB Ha CBEXXeHape3aHHbIX 60po3aax-wenax
HOBbIX MJOWajen pekynbTuBaLum Konebnetca ot 20 go
45 cm (puc. 1). AKKYMynALUA CHEXHOMO MOKPOBa OTCYTCTBY-
eT NMNLWLb B 60p03aax-LLeNifaxX C BbIXOAOM SHAOTeHHOro Tenna
OT ropeHu1a yrnecofep»kalymx nopon Ha NoinroHe.

B Tennbin ce30H copmmpoBaHHble 6OPO3abI-Lienu Cy-
LLeCTBEHHO CHUXAOT NPOABNEHUA BOAHOM 3po3un. B cTen-
HOI1 30He 3TOT BMJ 3P03ULM 0C060 OMaceH, Tak Kak OCHOB-
HaA YacTb OCAAKOB BbIMAAAET B IETHWI NePUO, B BUAE NNB-
HeBbIX foXAaen (puc. 2).

lopoBasa cymmMa ocagkoB B Xakacum konebnetca ot 250
80 450 mm, nprnyem 90% rogoBom CyMmmbl OCaKOB Bbirnaga-
eT 3a Tenublii nepuopg (anpenb — okTA6pb) [7, 8]. Mpun 60nb-
WOV NSIOTHOCTU TEXHO3EMa, BC/IeACTBME MaJION MOPO3HO-
CTW, BNlara He MOXKeT NMPOHUKHYTb B HUXKeNexxalyue ciioun
rPYHTa, MO3TOMY CTEKaeT B MOHMKeHMA. 3amepbl MNAOTHO-
CTU TEXHO3EeMa Ha aBTOMOOUIIbHOM OTBaJie NEHETPOMETPOM
nokasanu ciefymoLle 3Ha4YeHNA: Ha BbINONOXKEHHOW YNOT-
HEHHOI MOBEPXHOCTU MIOTHOCTb cocTaBuna 1,89 r/ cm® Ha
rny6uHe 0-5cm 1 2,15 r/cm® Ha rny6uHe 5-10 cm. MnoTHoCTb
TexHo3ema B 6opo3ge-wenu coctasuna 1,42 r/cm® Ha rny-
6uHe 0-5 cm u 1,5 r/cm® Ha rny6uHe 5-10 cm. KpuTtnuyeckas
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Puc. 1. 3amepebl 271y6UHbI CHEXXHO20 NOKPO8a 8 60p030ax-wesax
HA NosiuzoHe peKynbmusayuu u NpOMbILLIeHHOM onbime:

1- ceexxeHape3aHHble 60po30bI-Wesu Ha asmomobuIbHOM
omaarne; 2, 3 - chopmMupos8aHHbvie 60p0o30bi-Wes1u Ha NOUOHE

pekynemusayuu

Fig. 1. Measuring the depth of snow cover in the furrow-like
channels at the reclamation site: 1 - freshly cut furrow-like
channels on the road dump; 2, 3 - created furrow-like channels
on the reclamation site

Puc. 2. CaexxeHape3aHHble 60po30bi-wenu 8 1lemHuli nepuod
nocsie 1u8He8020 00X0sA

Fig. 2. Freshly cut furrow-like channels in the summer period
after heavy rainfall

MAIOTHOCTb AJ1A MPOHMKHOBEHUSA B Cyb6CTPaT KOPHEN 1 pas-
BUTWSI PACTUTENIbHOCTY Npu 3Tom cocTaBnaeT 1,7 r/cm3[9].
Taknm o6pa3om, MIOTHOCTb TEXHO3EMa Ha BbIMOJIOMKEHHbIX
yyacTKax ABMAETCA aOCONMOTHbIM IMMUTUPYIOLWMM daKTo-
poMm pa3BuUTUs GpMUTOLEHO3A.

TexHnyecKme ycnoBusa oTBanoobpa3oBaHuWs, COrNacHo

npukasy PoctexHagsopa N2 599 [10], npegycmaTpuBaioTt
YKJIOH He MeHee 3° npy GpopM1POBaHMM MOPOSHOIO OTBasa.
Bo3peiicTBre BOAHbIX MOTOKOB BO BPEeMsl BbiNafeHuWsA ocas-
KOB Ha MOBEPXHOCTb MOPOAHOro OTBana Npu 3TomM J4OCTu-
raeT CyLeCcTBEHHbIX 3HaYeHUN. [py NIrHopupoBaHumM 3Ton
npo6semMbl aKTUBHO Pa3BMBAOTCA NPOLIECCHl BOAHOW 3po-
3um. M3 3Toro dakTa cnefyet BTOPOW NPUHLMM HAape3aHus
60p0o3AabI-LWen — OHa Hape3aeTcsa NepneHANKYNsPHO Ha-
npaBfieHno Fy6VHbI CKNOHA. B3pbIXJIeHHbI TEXHO3EeM Ha
IHe 60po3/bl M CKNOHAX NPY 3TOM ABMAETCA aKKYMYynATO-
pPOM 136bITOYHOIO KONMYeCcTBa 0CcafikoB. [pn oTpacTaHum
TPaBAHUCTOrO NOKpOBa B 60po3ae-Lueny NpoTMBO3PO3M-
OHHOE€ 3HauyeHue 3Toro obpasoBaHMA BO3pacTaeT.

3AKJTIIOMEHUE
CobniofieHne BCeX BbllIENepeync/ieHHbIX NMPUHLMMNOB

npw peannsaunm TEXHOIOrMN Hape3Ky 6opo3a-Liener gaet
BO3MOXHOCTb JIOKaJIbHO CO3[aTb ONTVMAasbHblE YCIOBMA B
ouarax paspacTaHua GMToLEHO3a C NOCNeayoLW MM pa3pac-
TaHMEM Mo BCEW NOLWASMN PEKYNBTUBUPYEMOTO YUacTKa.
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The article analyses the experience of using the AKN-1.3 combined attach-
ment at a reclamation site with respect to the adaptive functions of the
formed furrow-like channels. The formed furrow-like channel is studied us-
ing an empirical method over a number of years. The principles of the unit
operation, which implementation produces the maximum reclamation effect,
are considered.
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CpaBHUTeNbHAA OLEHKA COACPKAHUA
3arpAsHAIOWMNX NpUMeceil B KapbepHbIX
CTOYHbIX BoAaX yronbHbIX npeanpuarun Kysbacca®*

DOI: http://dx.doi.org/10.18796/0041-5790-2023-4-69-73

B HacToALee BpemA B PECYDCOOPUEHTUPOBAHHBIX PEMVNOHAX 3HAYNTENBHO BbpA-
JKEHbI CEPbE3HBIE SKOOrMYECKMe Mpobaembl. 3a nocneqHue 50 neT Tepputopua
Ky36acca — KpyrHeuLLero tTepprtopuanbHO-MPOM3BOACTBEHHOMO Komrnekca Poc-
cuvickovt Denepamm npetepnena HaCToNbKO CHMIbHOE TEXHOTEHHOE BO3LAEVCTBUE,
4TO OOMIBLLYIO YaCTb GHTPOMOMEHHOIO IaHALLAPTa COCTAB/IAET FOPHOMPOMBILLIEH-
HbIV IaHALLAPT C OBEPXHOCTHBIMY BOLOTOKaMY, KOTOPbIE OTHOCATCA MpeurmyLye-
CTBEHHO K 3 1 4 Kniaccam Ka4yecTBa BOLbI. H13KasA CaHUTaPHAA HaOEXHOCTb MOBEPX-
HOCTHBbIX BOJOTOKOB KeMepoBCKovi 06/1acTi 0OYC/IOBAEHA B 3HAYNTETbHOV CTere-
HW COpOCamut CTOYHBIX BOA XUMMYECKIX, METASUTYPIMYECKIX MPEANPUATIN, Pa3pe-
308, BEAYLUMX Pa3pabOTKy yI/iA OTKDbITEIM COCOOOM. B paboTe npescrasieHa oLeH-
Ka KayeCTBa MOBEPXHOCTHBIX BOAOTOKOB Ky30acca, MpyBEAEH YCDENHEHHbIV COCTaB
CTOYHbIX BOA YIObHbIX MPEANPUATIAN DETVIOHA, MPEACTABIEHHbIV MPEVMYLLECTBEH-
HO B3BELLIEHHBIMY BELLECTBaMM, HEGTENPOLYKTaMK, HATDAT- U HUTDUT-MOHaMU, TAXE-
TIbIMU METaNaMU U CyJTbPat-MOHamu 1 JaHbl PEKOMEHAALIM 10 PE3Y/TbTaTaM OLIEHKM.
Knroueeoie cnoea: Kysbacc, 006b14a y2nsa omkpsimeiM cnocob0M, KapbepHsle
CMOYHble 800bl, MOHUMOPUH2 Ka4ecmad N08epXHOCMHbIX 8000MOKO8.

Ana yumupoeaHus: CpaBHWTeNIbHAA OLEHKa COAepXaHNA 3arpA3HAIOLWNX
nprYMeceil B KapbepHbIX CTOYHbIX BOAAX YroNbHbIX NpeanpuATtnid Kysbacca /
A.10.Mpocekos, /.B. Tumoluyk, A.K. TopenkuHa n ap. // Yronb. 2023.N2 4. C.69-73.
DOI: 10.18796/0041-5790-2023-4-69-73.

BBEOEHUE

KemepoBckas obnactb — Kysbacc siBnsieTca cepguem yrofibHOM NPOMbILLIEH-
Hoctn Poccuinckon QOepepaumu. Ky3HewLKuin yronbHbli 6acceriH, pacnonarato-
wuinca mexgy Canampckum Kpsxem, ropHbimmn maccuBamu KysHeukoro Anatay
n xpebtamum fopHoi LLilopuru, OTHOCKTCA K OQHOMY U3 KPYMHENLLUX YFOSbHbIX
MECTOPOXKAEHUI NaHeTbl C 06LLe NAOLAABIO YINIEHOCHBIX OT/IOKEHNIA OKOJIO
26700 km?, yTo cocTasnseT 28% ot nnowaau Kysbacca, c obLwymMm 3anacamm Ka-
MeHHoro yrna 6onee 500 Mipa T.

WNHTeHcBHOE pa3BuTUe yrnenobbiBatoLLleil oTpacsiv 3a nociegHue 50 net npu-
BEJ10 K MOBCEMECTHbIM TPaHCHOPMALIMAM aHTPOMOreHHOTO XapakTepa, MOBMeK-

* MiccnedosaHue 8bINOJTHEHO 8 PAMKAX KOMNJIEKCHOU HAy4YHO-mex-Hu4eckol npo2pamMmel noJ-
HO20 UHHOBAUYUOHHO020 YuKa «Paspabomka u eHeOpeHue Komniekca mexHosozul 8 obsa-
cmaAx paszeeoku u 006bI4U NOJIe3HbIX UCKONdeMbix, obecnedeHUs NPOMbIlLIeHHOU 6e30nacHo-
cmu, 6uopemeduayuu, co30aHUA HOBbIX NPOOYKMOB8 2/1y6oKoU nepepabomku U3 y20/1bHO20
CbIpbA NPU NOC/1IE008AMENTBHOM CHUXEHUU 3KO102U4ecKoU Hazpy3KU Ha OKPYXarowyto cpedy
U pUCKo8 0718 XU3HU HacesieHus», ymeepxoeHHol PacnopaxeHuem lpasumenscmea Poccu-
ckoli @edepayuu om 11.05.2022 N° 1144-p. N° coenaweHus 075-15-2022-1201 om 30.09.2022 2.
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LM erpagaLimio NprpoaHbIX aHAWAdTOB 1 Hegp, npeobpa-
30BaHNIO U NepeMeLLEeHII0 3HAaUMTENIbHbIX MaCCMBOB MOYBEH-
HOro MOKPOBA, Pa3pPYLLIEHMIO INTONIOMMYECKO OCHOBbI BCe-
CTB/IE HEMPEPBIBHOIO pPacLUMpPeHUs 30H Ao0bIUM Yrif, Xapak-
TePHOMY 717 BCEX PAaNlOHOB NUHTEHCUBHOW OTKPbITOW 1 Noj-
3eMHOW yrnepo6bblun.

[No6blya yrns OTKPbITbIM CTOCOHOM CONPOBOXAAETCA perpec-
COM U OTUYXJIEHMEM MOBEPXHOCTHOTO CJI05 HE TOMNbKO Ha Tep-
pUTOPUSIX Pa3PE30B, HO 1 Ha NMPUEralLLX MPUPOAHbIX TaHS-
wadTtax. B skocncTemax HapyLIAOTCA reoXUMUuYecknue Mmurpa-
LM SNIEMEHTOB, B TOM YMCIie B GBUOreOXMNYECKI KPYyroBo-
POT BKJIHOUYAIOTCA 3HAUNTENbHbIE KONTMYECTBA TOKCUYHBIX NMPW-
Mecei. CyLLecTBYIOT PUCKM NePeHOCa KOHTaMHAHTOB BMeCTe C
YacTMLaMK NblAK, CAYBAaeMOW BETPaMyi C OTBASIOB BCKPBILLHbIX
nopoa. Benvka BepoATHOCTb XMMYECKOTO 3arpsA3HEHNA NMoYyB
BC/IeCTBME B3aVIMOCBA3AHHBIX U B3aUMO3aBUCUMMbIX NPUPOS-
HbIX SIBIEHUI, TAaKMX KaK NepeMeLLeHUs BOGHbIX M BO3AYLUIHbIX
MUIPaLVOHHBIX MOTOKOB B 6rocoepe [1, 2].

PaHHee BbINoNHeHHble HAYYHO-UCCNIe[OBaTENIbCKUE PAabOThI
(arpoXMMMUYEeCKUN U CAHUTAPHO-3NMUAEMNONIOTNYECKNIA aHa-
N3 MOYB TEXHOTEHHO HapyLIeHHbIX Tepputopuin Kysbacca)
NabopaTopuenn prtopeMmeamnaLiv TEXHOFEHHO HAPYLLEHHbIX
sKkocnctem Keml'Y B pamkax rocygapcTBeHHOro 3agaHna Mu-
HoGpHaykun Poccun [3] nokasanu, Uto Ha pa3pesax, BefyLmux
OTKPbITYI0 pa3paboTKy Yris, cCogepKaHne CoOegUHEHNI Nog-
BWPKHBIX GOPM antoMuHmsA, cepbl, 6opa, dTopa v Banosoe co-
JepaHune Mmeau, pTyTy, LUHKA, MapraHua, 6eH3annpeHa B no-
BEPXHOCTHOM C/10€ NOYB HaXOAUTCA B PeAesiax HOPMbI, OfHa-
KO copiep»kaHue noasuKHbIx Gopm pocdopa 1 BasioBoro co-
JepXaHnA MbilbAKa U HVKENs NPeBbILAET YCTaHOBJIEHHbIE
Hopmbl B 1,1-3,4 pasa.

Kpome TexHOreHHOro Bo3aencTBUs Ha NUToCchepHbIe ropu-
30HTbI B NpoLecce yrnefobblun n nepepaboTku yrna Habnio-
[AeTCA 3HAUUTESIbHOE HETAaTMBHOE MHTErPUPOBaHHOE BO3Ael-
CTBVE Ha rngpocdepy: n3MeHeHNe BOJHOTO PeXrMa TEXHOrEH-
HO HapYLUEHHBIX TEPPUTOPUIA, MOSTIOKEHUA NOJ3EMHbIX BOA U
rugporpadryeckon cetu, HapyLLeHUe NPYPOJHOIO MMAPOIIo-
rMYeCKOro pexriMa NnoBePXHOCTHbIX BOLOTOKOB, 3arpA3HeHMe
nocnefHNX KOHTaMUHAHTaMM OPraHNYeCKo U MUHepPasnbHON
npupogabl [4, 5]. K cTouHbIM Bogam, o6pasyioLmmca Ha Teppu-
TOPUN YTOfbHBIX Pa3pe30B OTHOCAT KapbepPHbIE MIIV LIAXTHbIE;
XO03ANCTBEHHO-ObITOBbIE CTOYHBIE BOLbI 1 MTOBEPXHOCTHbBIE CTO-
KU ¢ Tepputopuii (Boxaesble 1 Tasnbie). O6bembl KapbepHbIX
BOZ 3aBMCAT OT K/IMMATUYECKOW 30HbI, FEOJIOrMYeCKOn CTPYK-
TYPbl B MeCTe 3aKNafiKu LAXTbl Y APYIVX YCIIOBUIA 1 COCTABS-
toT oT 15 o 3500 m3/u. Bonbluas yacTb pa3pe3os Kysbacca oT-
HOCWTCA K 3HaUNTENbHO 06BOAHEHHBIM (6oniee 1000 m*/u) [6].

Ha cerogHawHMin feHb B pervoHe pabotatot 96 npeanpusATUin
yrnepo6bium. KpynHeriuve yronbHble KOMMNaHU, 3aHMaoLLe-
Csl pa3BefKow, Aobbluel, oboralleHeM 1 peanvsaumen KameH-
Horo yrns: AO «CY3K», MAO «Meuen», 000 «YK «CrbaHTpauuT»,
AO «YK «Kyzbaccpazpesyronb», AO XK «COC-Yronb», MAO «Pac-
nafckas yronbHas KomnaHus», 000 «Pecypc», AO «Crpoiicep-
BuC», AO «Ky3bacckaa TonnueHas KomnaHusay» cTpemarTcs mu-
HYMU3MPOBATb SKOMOrMUYECKYI0 Harpy3Ky Ha brocdepy, B Tom
ymcre BHeAPATb Ha JeNCTBYIOLMX YrOMbHbIX pa3pe3ax MHHO-
BALMIOHHbIE TEXHOJIOMUY OYMCTKU CTOUHbIX BOZ [7].

B HacTosWel paboTe NpefnpuHATa NOMbITKa OLEHUTb Ka-
YyecTBO NOBEPXHOCTHbIX BOAOTOKOB Ky3bacca, cocTaB cTou-
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HbIX BOA YrOfbHbIX MPENpPUATUA N AaTb PEKOMEHAALNN MO
pe3yrbTaTamM OLeHKMN.

PE3YJIbTATbI U OBCYKOAEHUE

OcHoBHas TeXHOreHHas Harpy3ka Ha rmaposiormMyeckyto ceTb
KemepoBckol 06nact co3naeTcs 3a CYET OPraHN30BaHHOTO
cbpoca cTouHbIX Bog. Ha KauecTBEHHBbIN cocTaB p. Tomu BNus-
I0T 1 €e OCHOBHbIE MPUTOKW, B TOM Uuncsie peku Aba n Yckar, B
KOTOpble Npou3BoaAT copoc cTtokos npeanpuatus XXKX v gpy-
rvie NPOMbILLIEHHbIE KOMIIEKChI. B 6acceliHax 3Tux pek pas-
BUTbI JOObIYA YIS U ero nepepaboTka. B 6acceinHax npUTOKOB
pek NHAa, Manbin bauat n bonblwon bauat Takke pa3suTta go-
6blua NONEe3HbIX NCKOMAEMBbIX.

CornacHo faHHbIM [10KNafiloB O COCTOAHMM 1 OXPaHe OKpY»Ka-
lowen cpenbl Kemeposckon obnactu — Kysbacca 3a 2020-2021
rofa, pasmeLleHHbIM Ha 0dULIMaNbHOM MHTEPHEeT-NopTane Mu-
HMCTepPCTBa NPUPOAHDBIX PeCYPCOoB 1 3Konorum Kysbacca, K Hau-
6osiee 3arpsA3HEHHbIM pekaM OTHOCATCSA cregytolme: Tomb,
Yckar, Aba, KoHgoma, Yca, Ha, Manbin n bonbluoin bavar.

MmaBHanA BogHas apTepusa Kysbacca — peka Tomb. OTmeve-
HO, uTO B 2021 rogy KauecTBO BOAbI B parioHe . HoBOKy3HeLKa
(c. CnaBuHO) cOOTBETCTBOBASIO Knaccy 3«b», «oueHb 3arpA3HeH-
Has»; B 2020 T. - Knaccy KauyecTtBa 3«A, «3arpAasHeHHas». B cteo-
pe Hmke . HoBoKy3HeLKa (. ClaBrHO) 3HauMTeNbHasA KOHTaMV-
Haums obycnoBneHa neTyunmm hbeHonamm, HUTPUTHLIM 1 aMm-
MOHWIHBIM a30TOM, »Kene3oM, 3apermcTprMpoBaHO NpeBbiLLe-
Hue cofepaHna GeHOsOB B YETbIpe pasa; Kenesa B 6,5 pasa;
a30Ta aMMOHMINHOTO B YeTblpe pa3a; a30Ta HATPUTHOTO B LLECTb
pa3. KauectBo BOAbl pekn Tomn B CTBOpPax Bbile I. Kemepo-
BO U HMXe (O. BepxoTomKa) xapakTepmr30oBanocb KNacCcom Ka-
yecTBa 2, «cnabosarpasHeHHas» B 2021 r.,, B 2020 r. — «ycnoB-
HO YMCTanA», KNacc KayectBa 1 ¢ NpeBbllEHNEM CPELHErO0-
BOW KOHLEHTpaLum xenesa B 2,2-2,6 pa3a, a B pa3oBbIX Npo-
6ax - B 7,4-7,8 pa3a.

KauectBo BoAb! B peke Yckat B 2020 . COOTBETCTBOBAIIO Knac-
Cy KayecTBa Bofbl 4 «b», «rpsA3Han», B 2021 rogy — Knacc Kave-
cTBa BoAbl 3«b», «oueHb 3arpasHeHHana». OTMeYeHo cpefHe-
rogoBoe npesbiweHve MNOK 3a nccnegyemoinn neprog: peHo-
nos - B 7,5 pa3a, a30Ta aMMOHUHOIO — B YeTblpe pa3a, a3o-
Ta HATPUTHOTO - B 2,4 pa3a, mapraHua — B 1,5 pasa, xene-
3a - B 1,1 pa3sa. Kpome Toro, 27 okT1a6ps 2020 r. 3aperncrpu-
pOBaHO TPU CJlyyas SKCTPEManbHO BbICOKUX YPOBHSA 3arpsA3sHe-
HIA 1 TPW CJTyYas BbICOKOTO 3arpsi3HEHUS B Pa30BbIX NPobax B
peke Yckat: deHonbl — 31 MK, a30T HUTpuTHBIN — 74 [1K; asoT
aMMOHUNHbIN — 14 T1OK.

KauectBo Bofbl B peke Aba (Huke I. [IpoKonbeBCKa) xapaKTe-
pU130BaioCh KNaccom KauecTsa BoAbl 4 «Ax, «rpsasHasy. CpefHe-
rofoBble KOHLEHTPaLUN KOHTaMHAHTOB, MPEBbICUBLLX HOP-
MaTMBbl KauecTBa, COCTaBUNW AnA a3ota HUTputHoro 3-5 MNAK;
MapraHua - 6,7-7 MNAOK; xenesa o6wero - 2,1-3,7 NAK; ¢eHo-
no. - 2 NAK; He¢tenpogyktos — 1,1-1,9 NAK.

KauecTBO Bogbl B peke KoHgoma (r. TawTaron, B yepTe . Ho-
BOKY3HeL|Ka 11 Bbllue/HuKe . OCUHHUKN) 33 cCreayembli nepu-
of He n3meHunocb. Boga xapakTepumsyeTca KnacCcoM KayecTsa
3 «A», «3arpsa3HeHHas». OTMeYeHbl CpeaHErofoBble KOHLEHTPaA-
unn: mapratua — 1,5-2,5 NAK; »kenesa obuwero - 3,5-4,2 MNAK.

KauectBo BoApbl B peke Yca (Bbiwe r. MexaypeueHcKa) cooT-
BETCTBOBAJIO KIacCy KauyecTBa 3«Ax, «3arpsi3HEHHas», B peKe
Yca (Hmxe . MexaypeueHcKa) — Knacc KauecTBa 2, «cnabo3a-



rps3HeHHas». KoHTamrHauma Bofbl 00yClIOBNEeHa NPUCyTCTBU-
em xene3sa (1,2-1,7 NAK) n mapraHua (2,8 MAK).

KauectBo BOAabl B peke VHA (Bbiwe/HUXe T. JIeHNHCKa-
Ky3HeLKoro) oTHeceHo K Knaccy KayectBa 3«b», «oueHb 3a-
rpA3HEeHHanA», CPefHErofoBble KOHLEHTPaLWM »Kenesa cocTa-
sunun 1,9-2,1 NAK, mapranua - 1,9 NAkK.

KauectBo Bogbl B peke bonblioin bauat (Bbiwe r. benoso)
B 2021 r. COOTBETCTBOBAJIO KNaccCy KayecTBa 4«A», «rpA3Hasn»,
B 2020 . — knaccy KayecTBa 3«b», «OUeHb 3arpsa3HEHHasn»: OT-
MEUYEHO NPEBbILEHNE CPeAHErOLOBbIX KOHLEHTPAUWIA: LH-
Ka — B [Ba pa3a; MapraHua — B TP pasa; »kenesa — B 2,3 pasa,
menm —B 1,4 pasa. KauectBo Bofbl B peke bosnbLuoi bauat (Huke
r. benoso) B 2021 r. He n3meHMNOCb (Knacc Kavectea 3«b» —
«OY€eHb 3arpA3HEHHanA»): OTMEYEHO NPEBbILLEHNE CPefHerofo-
BbIX KOHLEHTPALMI: LMHKA — CEMb pa3; MapraHua — B 6,5 pas;
xenesa - B 1,8 pasa, megu — B 1,9 pas.

KauecTtBo Boppl B peke Manbiii bauat (Bbiwwe . [ypbeBcKa) —
KNacc KauecTBa 4«Ax, «rps3Has», 00yCNoBneH NpUCYTCTBMEM B
Boge: MapraHua — 6,5 NAK; ymHka - 7,1 NAK; xenesza - 1,8 MK,
mean - 1,9 NOK. KauectBo Boabl B peke Manbiin bauat (Huxe
r. [ypbeBcKa) — Knacc KauecTtsa 4«A», «rpsizHas», 00yCIoBneH
npucyTcTBremM B Boge: mapraHua — 4,4 NAK; yunka - 4,1 NOK;
xenesa - 2,1 NMAK, mean — 2,1 NAK [8].

3HauMTeNbHbINA BKaZ B KOHTaMUHALUMWIO MOBEPXHOCTHbIX
NCTOYHUKOB KeMepoBCKo 061acTh BHOCAT CTOYHbIE BOAbI
bapmaLeBTNYECKMX, XUMUYECKUX, METANLTYPrYecKrX npea-
NPUATANA, Pa3pe30oB, OCYLLECTBAIOLWMX OTKPbITYIO pa3paboT-
Ky YrofbHbIX MecTopoxaeHuid. Mpn oTKpbITON yrneaobblue K
NPUOPUTETHBIM 3arPA3HALLMM NPUMECAM CTOYHbIX BOJ OTHO-
CAT B3BELUEHHbIE BELLEeCTBa, HepTenpoayKTbl, TAXKENble MeTas-
Tbl, HUTPUT-, HUTPAT-NOHBI U CynbdaT-UoHbI. B pamkax peanu-
3aL1K1 KOMMNNIEKCHOM HayYHO-TEXHUYECKOW MPOrpaMMbl Npoa-
HaNM3MPOBaH COCTaB 3arpPsA3HEHNIA Ha TEPPUTOPUN pPa3pe3oB
C pPa3NMYHOM NloKanm3aumein, 0603HaueHbl ICTOYHVKM 3arps3-
HEHUWN N X XapakKTep.

MoBbllweHHOE copeprkaHme cynboaT-noHos (go 8 MNAK) mox-
HO OOBACHUTL TEM, UTO OHV MOTYT BbIMbIBATbCA 113 FOPHBIX MO-
pofa 1 UCKYCCTBEHHO B CTOKM HE NMPUBHOCATCA.

MpeBbiweHne MOK no copep)kaHMio MOHOB Xene3a
(no 12 NMK) cBA3aHO C reoxXMmMmnyecknuMmm 0CobeHHOCTAMN BO-
[OBMELLAILWMX NOPOof, HapyLUaeMbIX B TEXHONOMMYECKOM MPo-
uecce yrnefobbiun.

MpuunHamu NpuCyTCTBMA B BOAE B3BELUEHHbIX BELLECTB,
HUTPUT- N HATPAT-MOHOB ABMAIOTCA TEXHMUYECKME DAKTOPbI:
BO3MOXHO€e pacnbliieHne MENKOAMNCMNEPCHBIX MUHEPASTbHbIX
bpakuuii Npy TPAHCMOPTUPOBaHY, MPOBEAEHNIE MOTPY304YHO-
pa3rpy304HbIX 1 B3PbIBHbIX PAabOT Ha TEPPUTOPUM KAPbEPOB.
MocTynneHne B ApeHa)kHble BOAbl Kapbepa MOHOB aMMOHMSA
1 HUTpaTa (go 8 n 2 MK cooTBETCTBEHHO) CBA3aHO C PacTBO-
peHVEM 1 BbIMbIBaHNEM HUTPaTa aMMOHKA NPy 3apsake o06-
BOAHEHHbIX CKBaXkMH [9, 10]. KOoHTaMMHaLUma ApeHaXHbIX BOZA
HUTPUTHBIM a3oToM (go 9 MK) obycnosneHa copbuweit rop-
HOI1 MacCOW OKCMAOB a30Ta, KOTOpble 06pa3yoTcs Npu B3pbl-
BaX C MOC/eyOLLMM BbIMbIBaHMEM X aTMOCHEPHbIMU OCafKa-
MW, YTO B pe3ysibTaTe NPUBOANT K MOCTYMIEHNIO 06pa3yoLLmnX-
CA NOHOB HUTPUTA U HUTPATA B fpeHa)KHble BOAbI.

MNpeBbiweHMe Mo MoHam MapraHua (go 10 MAK) cBasaHo ¢
HaNNYMeM 3TOrO S/1IEMEHTA BO BCKPbILLIHbIX MOPOAAX, KOTopble
coaepat AByOKUCb MapraHua (MnO,).

3Konoruna -

CopepxaHuMe UMHKA B CTOYHbIX KapbepHbIX BOAax
(mo 4 NAK) MOXXHO 06BACHUTbL NPOLIECCOM MUTPALUN 1 HAKO-
NeHNA MAKPOJIEMEHTOB B CTOYHBIX BOAax B OosbLuel Mepe
MOHHOOOMEHHOW copbumen Zn* rMHMCTbIMKU 06pa3oBaHus-
MM BCKPbILWHbIX MOPOA.

OCHOBHbIMW NCTOYHUKAMK 3arpA3HEHNA CTOYHbIX BOA, He-
¢drenpogyktamm (go 4 MNAK) Ha yronbHbIX NpeanpuATUAX AB-
NATCA: yTeUKN HedTenpoayKToB B Xofe paboTbl TEXHUKN 1
MeXaHN3MOB; MOWKa, 3arpA3HEHHbIX AeTalel B PEMOHTHO-
MeXaHUYeCKUX MacTePCKUX; NoMagaHme B CTOKN BOAbI, UCMOJb-
3yemMon AA OXNaXKAEHWA Pa3INUYHbIX MALLUVH 1 MEXaHWN3MOB;
aBapuK B xofe TPaHCMOPTMPOBKU roploye-CMa30yHbIX MaTepu-
anoB; 3arpA3HeHMs, NOABAILLNECA B X0 NPOV3BOACTBEHHO-
ObITOBOW AEATENbHOCTU.

C uenbio MMHMU3aLMK SKONTOTMYECKOM Harpy3Km B HacTo-
fAilllee BpeMs Ha NpeanpuAThax KemepoBcKor 06nacTy akTmBe-
HO BepeTca paboTa Mo BHEAPEHUNIO HOBEMLLUNX BbICOKOIKOJIO-
TMYHbIX TEXHOJIOT I OYNCTKM CTOUHbIX BOA. OUMCTHbIE COOpPY-
MeHUA 3anyLueHbl Ha WwaxTe um. PybaHa AO «CY3K-Kysbacc»,
Ha pa3pe3se «BuHorpagosckumn» AO «Kysbacckasa TonnveHas
KomnaHus», Ha TangnHckom yronbHom paspese AO «YK «Kys-
6accpaspesyronb» 1 gp.[11, 12,13, 14].

3AKJTIOMEHUE

CornacHo exerofHbiM MOHUTOPWHIOBbIM OTYETAM KAUeCTBO
MOBEPXHOCTHbIX BOJOTOKOB Ky36acca xapakTepusyetca 3 u
4 KNnaccom KauyecTsa BOfibl: «3arpA3HEHHanA» 1 «OUYeHb 3arpas-
HEeHHas».

Ha npepnpustuax no yrnepobbiue Kysbacca, BegyLmx paspa-
6OTKY Y/l OTKPbITbIM CMOCO60M, IENCTBYIOLLIME OUNCTHDIE CO-
OpY>KeHNA COOTBETCTBYIOT 0a30BOI OUMCTKE CTOUYHBIX BOZ MpU
Zo6blye yrnsa oTKpbITbIM cnocobom (HAT N2 15 UTC-37 - 2017
«[lo6blua 1 oboraweHue yrns»). JaHHaa HOT npepnonaraet
06A3aTeNbHOE HaNMume cleayoLmx YCTaHOBOK: LAXTHbIE BO-
LOCOOPHVKKM nnn 3ymndbl Ana NpeaBapuUTeNibHOro OTCTanBa-
HIVA BOAbI; NPYAbI-OTCTONHWKM WY UHbIE YCTPOWCTBA M COOPY-
XKeHuA 4nst OCBeTNIeHNs Bofbl. B cnyvae, ecniv ykasaHHbIX ycTa-
HOBOK HEJOCTATOUYHO [J/151 CHUMKEHUSA KOHLIEHTPaLN 3arpA3HS-
lownx BewwecTs fo yposHen MNAK, pekomeH[oBaHO 4ONOAHATD
UX NCKYCCTBEHHBbIMU GUABTPYIOLMMI MaccBamm. B TexHono-
MM OYNCTKM KapbePHbIX CTOYHbIX BOZ NPeanpusaTviA Nno Aoobl-
ye yrns OTKPbITbIM CMNOCOOOM TaKXe PeKOMEHA0BaHO BKJIO-
YyaTb NPYIMEHEHUE CNELYIOLLMX METOLOB: AN1A YAaNEeHWs CyJb-
daT-, HATPAT-, HUTPUT-, XJIOPVA-NOHOB, CONEN XKECTKOCTU UC-
MOJIb3YIOT pPeareHTHbI MeTof, 61oNorMyeckuin cnocob, NoH-
HbIi OOMeH 1 06paTHbIN OCMOC; HeDTENPOAYKTOB — Koaryns-
uio, GnoTaumio; TAXKENbIX METAINIOB — GUNBTPOBAHNE, MIOHHDBIN
06MeH, copbumio. TexHoMorMyeckas Cxema OUnNCTKN OnA KOH-
KPeTHOro NpeanpuaTUs yrnegobblum MOXKeT ObITb Npefioxe-
Ha Ha OCHOBaHVM PE3yNbTaTOB TEXHONOMMYECKMX UCCIe0Ba-
HWIA C yYeTOM COCTaBa Y OObEMOB CTOKOB.
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Abstract

Currently, serious environmental problems are significantly expressed in
resource-oriented regions. Over the past 50 years, the territory of Kuzbass,
the largest territorial and industrial complex of the Russian Federation, has
undergone such a strong technogenic impact that most of the anthropo-
genic landscape is a mining landscape with surface watercourses, which
belong mainly to the 3rd and 4th classes of water quality. The low sanitary
reliability of surface watercourses of the Kemerovo region is due to the
discharge of insufficiently treated wastewater from chemical, metallurgical
enterprises, open-pit coal mines. The paper presents an assessment of the
quality of surface watercourses of Kuzbass, provides an average composi-
tion of wastewater from coal enterprises in the region, represented mainly
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by suspended substances, petroleum products, nitrite-nitrate group ions,
heavy metals and sulfates) and gives recommendations on the results of
the assessment.

Keywords
Kuzbass, Open-pit coal mining, Quarry wastewater, Monitoring the quality
of surface watercourses.
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CTaTbA NOCBALLEHA OLJEHKE BO3MOXHOCTEN eCTeCTBEHHOV pe-
RYJIbTUBALIMIN 3eMETTb, 3arPAZHEHHbIX MOTEHLMASIbHO TOKCUYHBI-
MU S7IEMEHTaMK B PE3yribTate 400bI4YM 1 nepepaboTKU yIieBo-
JOPOAHOrO CblPbA. ABTOPaMM BbINOSIHEH CPABHUTETbHbIV aHa-
JI13 [NOAXOAOB K OL/EHKE BOIMOXHOCTY €CTECTBEHHOM PEKY/Ib-
TUBALIY 3€MESTb, MOPAXXEHHBIX B rPOLieccax 400biuv, nepepa-
OOTKM 11 MICII07Ib30BaHWA YITIEBOLOPOLOB, MCC/IEL0BAHA MHPOP-
MaLma 0 eCTECTBEHHOM reOXUMMYECKOM POHE MOYB, B TOM YiC-
J1€ O COAEPXKaHMM MOTEHLINATIbHO TOKCHMYHbIX 2n1emeHToB (173)
B €CTECTBEHHbIX MTOYBAX; PACCMOTPEHbI MPOLECCh €CTECTBEH-
HOW PEKYNIBTUBALIMY [TOYB B PA3/INUHBIX TaHALLAdTAX, oY pa3-
JINYHOM COCTaBE MOYB U B 3aBUCUMOCTI OT TEXHOMOI JOObI-
Yy YrneBofOPOAHOro ChipbA. B CTaTbe Ha OCHOBE re03KO0MM-
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YeCKux NoAX0L4OB NCC/IEA0BaH €CTECTBEHHbIV MPOLECC Pac-
CEAHWA Y NEPEHOCa AHTPOMOMEHHbIX 3arpA3HUTENe C 60/Ib-
LUMX TEPPUTOPUY CYLLIN B aKBATOPUIN — HKHErO 6a3mnca 3po-
3UK, BXOAE MPUPOLAHbIX MPOLECCOB BbIBETPUBAHUA. BbiABIEHDI
PaKTopbI, TPEbYyIoLYME yyeTa Mpu MPOEKTUPOBaHMM OObEKTOB
10 Jobblye, nepepaboTKe v UCMOIb30BaHMIO PECYPCOB HEAP.
Knroueeole cnoea: pekysiomusayus 3emesib, NOMeHYUA/1b-
HO MOKCUYHble 3/1eMeHMbl, y2/1e8000p00bI, IKOJI02US, ecme-
CmeeHHOoe 80CCMAHO8JIEHUE NOY8, OUeHKA 8030elicmaus, 2e-
o03Kosi02us, buoma.

Ana yumupoearusa: Axyuenn C.I1., Oepaw A.B., YnHb Kyok
BuHb. OueHKa BO3MOXHOCTEN eCTeCTBEHHOW peKynbT/Ba-
LUK 3eMenb, 3arpA3HEHHbIX NOTEHLMANbHO TOKCUYHbIMU
3NeMeHTamMn YrneBoJoOPOAHOro Cbipba // Yronb. 2023. N2 4.
C.73-78.DOI: 10.18796/0041-5790-2023-4-73-78.

BBEOEHUE

TonnnBHO-3HEPreTUYECKNI KOMMIIEKC, ABAAACH TOKOMO-
TUBOM 3KOHOMMYECKOro pa3sutua Poccuinckon Oepgepauun,
CTaNKUBAETCA CO MHOTMMU Npo6iiemMmamu, OfHOW 13 KOTOPbIX
ABNAETCA HeraTMBHOE BO3JENCTBME Ha OKPY»KaloLLylo cpe-
ay. Ana MMHMMU3aumy 3TOro BO3AencTemsa Heo6Xo4MMbl Bbl-
CoKO3aTpaTHble MHHOBALMOHHbIE peLleHnsa Uy orpaHuye-
HWA JeATENbHOCTUN Ha OTAENbHbIX Tepputopusax [1]. CHuxe-
HUe 3KONTOrMYeCKIMX 1 COLManbHbIX PUCKOB peanusaumm npo-
€KTOB, CBA3aHHbIX C JOObIYEN 1 NepepaboTKON yrneBoao-
POAOB, ABAAETCA 3HAUYMMON 3agaven AnAa yCTOMUnMBOro pas-
BUTUA TOMNMBHO-3HEPreTnYeckoro komnnekca Poccun [2].
OpfHMM 13 HanpaBfieHN ee peLleHNA ABNAITCA 3allmTa 1 pe-
KynbTMBaLmMA noys. PekynbTuBauua 3emenb, 3arpAa3HEHHbIX
NoTeHUUanbHO TOKCMYHbIMK 3nemeHTamu ([T3) yrnesopo-
POQHOrO CbIpbA, TEXHONOMMYECKN N SKOHOMUYECKUN CTanKu-
BaeTCA NPUMEPHO C TEMU XKe TPYAHOCTAMM, YTO U PEKYNbTU-
BaLMA 3eMenb, MOPaXKeHHbIX 0CaiKamMm PagnNOHYKINAOB, Ha-
nprMep BCIeACTBYIE YEPHOObITbCKOW aBapuru. PasHuua b
B MacwTabax Ux BO3AENCTBUI Ha cpeny 1 Ha 6roTy. MNepBble
HOCHAT, CPaBHUTESIbHO C PafMaLMOHHbIM MOPaXXeHreMm, bonee
LWaAALWMIA XapaKTep, HO OHM TaKXKe GOPMUPYIOT XPOHUYECKUe
3aboneBaHNA HaceneHUs 1 0OGbEKTOB XNBOTHOBOLCTBA, BEAYT
K FeHeTNYECKUM OTKITOHEHUAM, He yrHeTast BTy C TO HeoT-
BPaTUMOCTbIO, KaK PaiiOHYKNMAbl. VIx reoxummnyeckoe nose-
ZeHre B 6uocdepe coBepLUeHHO aHanornyHo — sce MT3, us-
BNe€YEHHbIe U3 Hep C Pa3HbIMU BMAAMM NOSIE3HbIX UCKOMae-
MbIX, BKJ1l04as yrieBogopoabl, noTepsAsLUME CBOU XUMUYECKME
CBA3M C CbIpbeM B xofe nepepaboTKu unm yTunmnsanum, octa-
I0TCA Ha NOBEPXHOCTW, NOCTEMNEHHO pacnpeaenaach B Bepx-
HUX cnoax 3emnu. OHM aKKYMYNUPYIOTCA PacTUTENIbHOCTbIO
1 3aKpennAoTCA Ha yYyacTKax reoxummnyeckux bapbepos. Hu
y6paTb 3TV MOYBbI, HY 3aCbINaTh MX TEXHUKO-SKOHOMUYECKN
HeBO3MOXHO. C y>Ke CNOXKMBLUENCA CMTyaLmen NPUXoauTca
B OCHOBHOM MUPUWTbCSA, MPUHUMAs Hanbosee NpocTble 3a-
LWMTHbIE Mepbl AN1A HacesleHns, @ MIMEHHO — Ha 3eMAsAX C Mo-
BbILLEHHOW 3arpA3HeHHOCTbIO T2 He BeCTU CenbCKoXo3AM-
CTBEHHON OeATeNbHOCTY, M3BECTKOBATb MU 3aKUCIATb KX,
KOHTPONMpPOBaTb NPOoLeCcChl €CTECTBEHHOWN peKynbTnBaLnm
3emesb, KOTOpble MOTYT UMETb U CPaBHUTESIbHO 3aMETHbIN
nporpecc, Hanprymep B 30HaX CHOCa OCafIKOB C MOBbILIEH-
HbIX yyacTKoB penbeda. Ho Bce 310 nuwwb npoueccs nepe-
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pacnpegenenus MNTS B TOM NPUNOBEPXHOCTHOM CJI0€ 3eM-
N, B KOTOPOM OHY MPOAOIKAIOT YCBANBATLCA KOPHEBOW CU-
CTEMOW pacTeHUN, BHOBb BO3BPaLLasACh B MOYBbI, COBEpLIas
KpYroBOpOT, 3aTyXaloLuii TOIbKO B UCTOPUYECKOM MacLUTa-
6e BpemeHu. [oBOpA 0 Apyrux 3nemeHTax 6uocepsl, cnegy-
€T OTMETUTb, UTO BO3[YX 1 Bofa 6onee AUHAMNYHDI, CKITOHHbI
paccenBaTb tlobble BO3AENCTBUA OTHOCUTENBHO (HOHa, XOTA
MHOTAA 1 OCaXkAaTb UX Ha OKUCIINTENbHBIX, HO Yallle BOCCTa-
HOBMTEJIbHbIX Gapbepax — 6010Tax, HU3NHAX, B Manoobbem-
HbIX BOAHbBIX pe3epByapax, BOAOTOKax 1 np. ImMeHHo noaTo-
MY NMPUOPUTETHBIM UHAMKATOPOM HEFaTUBHOIO BO3AENCTBUS
FOPHOMPOMBILLNIEHHOW AeATeNIbHOCTY Ha brocdhepy aBnseT-
CA CTeneHb Jerpagaumm nous.

OCHOBHOW PA3JEN

Mousbl obnagaoT 3pPeKToM CaMOBOCCTaHOBNIEHNSA, KOTO-
pbll HEOOXOAMMO YUNTBIBATL MPY BEAEHUU FOPHbIX PaboT.
[eosKonornyecKkyo oueHKy BO3MOXHOM YCNEeLWHOCTN ecTe-
CTBEHHOW peKynbTUBaLMN 3emenb, 3arpA3HeHHbIX T3, He-
06X0AVMO BECTM C yYeTOM pefibedHO-reOXIMUYECKON 06CTa-
HOBKU PErnoHa, CoCTaBa Nous, AIUTENbHOCTU 1 MaclwTaboB
TEXHOreHHOro BO3AeNcTBIA Ha cpeay 1 np. MockonbKy 6roTa
penKo UMeeT eCTeCTBEHHbIE KOHTaKTbI C yrieBogopogamu, To
[151 OLIEHKM TOKCOOMaCHOCT HEOOXOAMMO pacronaratb CBe-
LEHVAMU O MPYPOAHOM MOBEPXHOCTHOM POHE, B KOTOPOM
pa3BuMBaeTcA 3Ta 6KOTa, He UCNbITbIBaA yllepba Ana cBoen
XKU3HeaeATenbHOCTU. ba3oBbIM UCXOAHBIM MapaMeTpPoOM A1
TaKUX CONOCTaB/IEHUN MOTYT ObITb MOYBbI Kak Hanboree cTa-
6UIIbHbIE aKKYMYTIATOPbI TEXHOFEHHbIX BO3LEVCTBUN B Cpeae
npebbiBaHUs yenoBeKa. B 3ToM HanpaBneHn UMeeTCA UHTe-
PeCHbIV 3apyBEXHbIN OMbIT MO KAPTUPOBAHMIO YCTOMUYNBOCTA
MouB K 3arpAsHeHunio HedTenpoaykTamu [3]. Takxke Heobxo-
AVIMO YyYMTbIBaTb BPEMEHHOE 1 MPOCTPAHCTBEHHOE N3MEHE-
HMe 3eMnenonb30BaHNA B pailoHe BeAeHWA rOPHOMNPOMBbILL-
neHHown pestenbHocT [4]. CBeieHnA 0 eCTeCTBEHHOM reoxu-
MMYeCcKoM OHe NMOYB MHTEPECHDI 1 B TOM OTHOLUEHUU, YTO
MOuYBbI — 3TO NUTaTeNbHaA Cpefa ANA PacTeHUI, B TOM Yncne
CENbCKOXO3ANCTBEHHDBIX KYNbTYp, @ C/1IeJOM 332 HUMW MO MK-
LeBbIM LieNoYKam 1 6onee BbICOKOOPraHW30BaHHOW OMOTHI.
Bce 136bITOYHbIE TEXHOTEHHbIE I MPUPOAHBIE HAPYLLIEHNA
reoXnMmyeckoro poHa Hem3bexHO CKa3blBalTCA 1 Ha broTe.

CeepfeHuns o cogepxaHuax MNT B ecTeCTBEHHbIX MOYBaX MO-
ryT CNy>KUTb 6a30BbIMY A4J1A CPAaBHEHWA YPOBHEN 3arpssHe-
HWU NPV [OMONHUTENbHbIX TEXHOTEHHbIX MOCTYMIEHUAX STUX
e 3/1IeMEHTOB Ha NMOBEPXHOCTb, 0COOEHHO, €C/IN HKAKUMU
WHbIMIW BO3MOXHOCTAMM OLLEHOK P1CKOB Mbl HE pacrosiaraem.
OUeHKM fOMKHbI OTPakaTb GOHOBbIE U HENTPabHbIE 3Haye-
HWUA ANA KaXKAOro OTAeNbHOro TMMa NOYB B PpaMKax KOHKpeT-
HOW 3KocucTeMbl, bBroreoLeHos3a, buortona. B Kauectse UH-
dbopmaLmoHHOM 6a3bl MO KnapKkam NOYB AfiA OCHOBHbIX T3
aBTOPaMu B MCCIIe[OBaHMAX NCMONb30BaHbl flaHHbIE KNacCu-
yeckux pabot A.M. BuHorpagosa [5, 6] 1 Apyrux paHHWX uc-
cnepoBaTenen, He yTpaTMBLUVE CBOEN LLeHHOCTU 6riaropaps
NOMTHOTE N aHANUTUYECKON KOPPEKTHOCTU. B paccmaTtpuBsa-
eMbIX TPyAax NCCefoBaH eCTECTBEHHbIV GOH NOYB Ha nep-
BYIO TpeTb XX BeKa, KOrga cteneHb TeXHOreHHOro 3arpAsHe-
HMA He Hblna CTONb BbICOKOW, KaK HbiHe. K ToMy ke, nccnepo-
Ba/IMCb MOYBbl BHE NaxOTHbIX 3eMeJlb, T.e. Ha yyacTKax, rage
€CTeCTBEHHbIN GpOH He HapyLueH. ABTOpamMu NCMOJIb30Bannchb



TaK»e JlaHHble 1 6onee No3gHUX nccnenoBaHui [7, 8]. aH-
Hble, XapaKTepur3yoLLMe eCTeCTBEHHDIN HOH NOYB MO OTAENb-
Hbim T3, 06beuHEHbI B Te €CTECTBEHHbIE NapareHeTnye-
CKMWe accoumaumm, B KOTOPbIX OHW Hambonee 4yacTo BCTpeya-
I0TCA B NPUPOAE, B TOM UMCIIe C yYETOM BAVAHUA NPUPOLHbIX
NOBBbILEHHbIX KOHLeHTPaumi 3Tux MT Ha pacTUTENbHOCTb.

MHorwe [MT3 B oKMCNTENBHOM OGCTAHOBKE MOYB 30H MOBbI-
LUEHHOTO YB/IaXKHEHUA, 060raLLEeHHBIX 'yMYCOM 1 C KUCIION peaK-
upeli, NprobpeTaloT NOBbILLEHHYIO PACTBOPUMOCTb. OHY CpaB-
HUTENbHO NErKo NEPEXOAAT B PaCTUTENTbHOCTb, HO OHOBPEMEH-
HO C 3TUM Jierye BbIHOCATCA 13 MOYB, PacCenBaloTCs, pacTBOPSA-
ACb B FPYHTOBbIX BOAAX U MUTPUPYA C HAMW. [1NA TaKnX SNemeH-
TOB Ha €CTECTBEHHYIO PEKYNbTUBALMIO 3eMeNb MOTyT YT nep-
Bble IeCATKM NIeT P OTCYTCTBUM HOBbIX MOCTynneHun [T, B nx
yrCne NPeXXae BCEro s- v P-3NeMeHTbl, T.e. S/1IeMEeHTbI C HU3KOM 1
YMEPEHHOW NPOYHOCTbIO, XMMNYECKON CBA3bIO C MONEKYSAPHbI-
MW CTPYKTYpamu yrnesofopoaos — Zn, Cd, As, Se, Be n gpyrue.
YCTONUMBO akKyMynNMpYoTCA noyYsamu, B 30HaX NOBbILLEHHON
YBMaXHEHHOCTH, rMaBHbIM 0bpa3zom d-anemeHTbl -V, Cr, Ni, Co
1 Mo, 0co6eHHO B NOYBaXx, 000raLLeHHbIX T'YMYCOM U eNe30M.
Ho B kncnoii cpene TopdAHNKOB farke OHY MPUOOPETAIOT HEKO-
TOPY!I0, XOTA U HE3HAUUTESbHYI0, PacTBOPMMOCTb. U Bce e ana
UX Nnepexofa B 3aMeTHbIX KONMYECTBaX B MUrPaLMOHHYIO Mog-
BUXHYIO GOPMY HYKHbI 6oniee HM3Kue pH — MmeHee 3-2,5, 06bIy-
HO He BCTpeYaeMble B eCTeCTBEHHbIX NoyBax. [losTomy nx pacce-
AHVIe 3amMelfIeHHOE 1 3aTparmBaeT B OCHOBHOM MLLb ANCNepc-
Hble GpOPMbI X COEAVHEHNN, KOTOPbIE YalLle BCErO 1 CBOVCTBEH-
Hbl IPOAYKTaM CropaHusa HedTu, oboratleHHo umm. CpoKm pac-
CEesHVIA STVIX SNIEMEHTOB 3HAUUTENbHO OONee AINTENbHbI M Mpe-
BbILLIAIOT XM3Hb OHOO MOKOJEeHVIA NoAeil, 0COOEHHO B Npepe-
nax paBHVIHHOTO penbeda MecTHOCTY. B cyxom knvmate 6051b-
wnHcTBO T3 He NnepexoauT B BOAHbIE PacTBOpPbI, aKKYMyMpy-
ACb B NoyBax. B pegkue goxxanuebie nepuofbl X pacTBoOpeHne
1 YCBOEHME PaCcTUTENbHOCTBIO CTAHOBATCA 60N1ee UHTEHCMBHBI-
MW, HO B LIEJIOM G1OreoXMNYECKas CUTyaLmMs U3MEHSIETCA MaJo,
€C/N HET YCNOBUIA CHOCA MNOBEPXHOCTHbIX MOYB.

Npw oueHKe pe3ynbTaTUBHOCTY eCTeCTBEHHOM pekpeaumnn
3arpasHeHHbIX [T 3emenb cnefyeT TakKe yUMTbiBaTb COCTaB
nous. ['ymycoBble akTUBHO nornowatot noutu Bce T3, Haka-
nnyMBas uUx 1 nepepasas PacTUTENIbHOCTY, @ 3aTEM U CKOTY.
Kap6oHaTHble — XMMUYECKM 3aKpennaT MHorve MT3 u He
0CBOOOXKAAIT UX B CBOOOAHYIO AN OMOKOHTAKTOB popmy.
B necyaHbIx OHW NErko BbIHOCATCA B FPYHTOBbIE BOAbI 1 pac-
CenBaloTCsA. BaxkeH 1 penbed TeppUTOpuin — CTEMHbIE, PaBHUH-
Hble COCOOCTBYIOT HaKonieHuto MNT3, ropucTble, pacyneHeH-
Hble anddepeHUNpPYIOT 3arpA3HEHHbIE OCAAKU, MEePEHOCS UX
B HU3UHbI. OCOGEHHO BaXKHbI 3TV UCCNIeAOBaHNUA A1 MeCTo-
poXxaeHnn APKTMUYECKON 30HbI [9].

MHoroo6pasue npoLeccoB reoXnMNYecKoro NoBeeHns
coeanHeHnn MTD MoXeT NPOoABNATLCA N B Npefenax OgHON
1 TOW e 30Hbl, YTO, 6E3YCNOBHO, 3aTPYAHAET MPOrHO3 NX BO3-
OencTBrA Ha broTy. K npumepy — pacTBOprMOCTb Cynbdu-
[la ceneHa noBsblleHa BO BnaxHow cpefe. OH nerko nepe-
XOAUT B PaCTBOPEHHOE COCTOAHME N yCBaMBaeTCA pacTeHn-
AmU. Ho, Mnrpupys B HU3MHbI U Nonagasa B 30HY BOCCTaHO-
BUTeNIbHOIO 6apbepa, CeneH 0CefaeT, yTpaurBas NoABMX-
HOCTb U, COOTBETCTBEHHO, BNIAHME Ha pacTeHuA. He nepe-
XOAMT CeNeH B PAaCTBOPbI TaKXKe, eCn B nousax MHoro Fe O,
TakKe HeOOXOAMM YUeT BINAHUA COMYTCTBYIOLLErO 3arpss-

3Konoruna -

HEHVA CBUHLOM Mpu buopemeamnaumnm noys, 3arpsisHEHHbIX
yrnesogopogamu [10]. NMo3Tomy obLyme cxembl NporHo3a no-
BefeHuA [T B NOBEPXHOCTHbIX YC/TIOBUAX MOYB JOMKHbI MO-
CTOAHHO KOPPEKTUPOBATbCA NIOKaNbHbIMW YCNIOBUAMM UC-
cnegyemoro pervoHa. lNpoueccbl ecTeCTBEHHOW pekpeaunn
3emMesnb XOTA 1 3amefsnieHbl C NO3VLUA NPUKNAZHON 3KONOo-
rMu, HO B MacliTabax NCTOPUYECKOro BpemeHu, 6e3ycos-
HO, pe3yNbTaTUBHbI, MOCKOJIbKY Hen36eXKHbl MPOLecchl Bbl-
BETPUBAHMA N BblPaBHNBAHUA FEOXUMNYECKNX TPAANEHTOB
B OKNCNINTENTIbHO-BOCCTAHOBUTETbHOW MOBEPXHOCTHOM Cpefe.

Mpumepom, NoaTBEPKAALWMM HEOOXOANMOCTb 13yYe-
HUA NPUPOAHOrO reoxmMMmmnyeckoro ¢poHa 3emerib, 3arpss-
HeHHbIX MT3, ABnATCA nccnegoBaHusa cneundukn ecte-
CTBEHHbIX MPOLIECCOB paccesHnsa 311EMEHTOB B BOAOCOOp-
HOW 30He p. MipKyT, npoBegeHHble B.A. PomaHoBbiM [11].
ABTOpPOM 6blIM N3yUYeHbI MaCLITabbl BBIHOCA S/IEMEHTOB U3 MO-
popn Npu Ux eCTeCTBEHHON AeHyaauun. 3To NO3BONUNO cae-
naTb BbIBOA, UTO MpY BbIBOpE METOAOB PEKYNbTMBALUN 3€-
Menb, 3arpsA3HeHHbIx MT3, HeobxoaMMo nNpexae BCero n3y-
YNTb OCOBEHHOCTM MX MOBEPXHOCTHOTO, NMPEXAe BCEro no-
YBEHHOTO, FreOXMMMNYECKOro ¢poHa. [IoHHbIe OTNOXKEHMA BCEX
N3yYeHHbIX akBaTOPUI NOKa3ann YETKO BblpaKeHHbIEe reo-
XUMUYECKNE N3MEHEHNS B COCTaBe NPUOPEXHbIX 0CAAKOB
3a CYET COBPEMEHHbIX aHTPOMOreHHbIX TOKCMKAHTOB, BPEMS
BbIHOCA KOTOPbIX CO CTOPOHbI CyLWK He npeBbiwaeT 30-50 neT.
MpoLeccbl CHOCa M aKKYMyNALMY TaKNX OBUOTOKCMKAHTOB XO-
POLLIO MNOAUUHAIOTCA AMHAMUKE TEYEHUI MOPCKUX BOL, pac-
MOMOXEHWIO U XapaKTepy rMAPOXMMUYECK/X 6apbepHbIX 30H
«peKa — Mope», «<BoAa — AOHHbIE OT/IOXKEHUA», «<NPUPOAHDbIE
BOAbl — NPOMCTOK ¢ MTI» u np. MNpwn 3ToM 0cobeHHO Hebna-
ronpuATHO, YTO OCHOBHAA MacCa TOKCUYHOMO aHTPOMOreHHO-
ro matepmana, CHOCMMOrO C CyLUN NOBEPXHOCTHbIM CTOKOM,
AKKYMYNMPYeTCs B NPUOPEXHON YaCTy JOHHbIX OTJIOXKEHWN,
OKa3blBasi HEOMAronpuUATHOE BO3LAENCTBUE Ha XKN3HeAeATeNb-
HOCTb BOAHOW 6MOTbI 1 YenoBeKa [12].

M3yyeHune aHTPONOreHHOro BKada TAXKenbix MeTassioB B
npupogHble N unosble Boabl B DUHCKOM 3anvBe NoKasano
0CO6EHHO BbICOKME KOHUeHTpauun Zn, Cu, Pb n Cd B nnosbix
Bofax Heeckoli ry6ul, gocturas (Mkr/n): Pb - 1952; Cu - 2292;
Zn - 7961 n Cd - 20,8. B npnaoHHbIX BOAAX X MEHbLUE, T.€.
OHU aKKYMYNUPYIOTCA, COPOUPYIOTCA nnamu. KonmyecTso 3Tmx
T3 Bo3pacTaeT B NPMAOHHBIX BOAAX TONIbKO Ha MPUYCTbEBOM
B3MOpPbe, rae NaeT Hanbonee akTUBHbIV CHOC 3arpA3HUTENEN,
HecoMmbIx HeBcKoM Bogol [13]. CnefyeT 06paTvTh BHUMAHME,
YTO 3TO AOCTAaTOYHO MHTEHCUBHbIN MPOLIEeCC eCTECTBEHHOMN
ounCTKM TeppuTopum ot MNTI 13 NPOMbBILAEHHBIX UCTOYHU-
KOB 3a CUET MX cOpoca B NOBEPXHOCTHbIE BOAOCTOKM U NpK-
neraowie akBaTtopuu, rae BCTYNnawT B AENCTBUE Te Xe reo-
XUMMYECKNE NPOLIeCChl PaCTBOPEHNA, NePEHOCA, Ocaxae-
HUA N aKKyMyNALNN, HO Y»Ke B MHOW — BOAHOW cpefie Mops,
NOAUYNHAACH APYTMM M'MAPOreoXnMMYeCcKM npoLieccam B3a-
UMOJENCTBUN N UX MeXaHVKe (TeueHue, penbed AHa, Hanw-
yue NAOTKH, Aamb u np.).

MpuBefeHHbIE BbilE NPUMEPDI — 3TO €CTECTBEHHbIN NPO-
Llecc paccesHMA 1 NepeHoca aHTPOMNOreHHbIX 3arpA3HUTENEN
C 6ONbLUVIX TEPPUTOPUI CYLIN B aKBAaTOPUH, KaK HVXKHWI Oa-
31C 3PO3UN B XOA4€E NPUPOAHbIX MPOLECCOB BbIBETPUBAHUA.
Wx otnnume ot 06cyKaaembix HaMmu NPOLIECCOB NULLb B Mac-
wTabax n mexaHusme.
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-3KOJ'IOFI/IH

OTgenbHas Tema — 3TO MJ1acTOBble BOAbI, U3NMBaOLMECA Ha
NoBepPXHOCTb Npu gobbive. Habnogaemblii HAMU U3NUB Na-
CTOBbIX BOA XJIOPUAHO-HATPMEBOro COCTaBa C MUHepanu3a-
umeri 90 r/n Ha 3anagHo-Conyiecckom HedTerasokoHaeHcaT-
HOM MECTOPOXIAEHNN HaHEC NPaKTUYECKU HEBOCMONTHUMbIN
yLiep6 noyBam, K CHaCTbIO Ha TOKalibHOW TePPUTOPUN BOLO-
cbpoca. MuHepanu3aLus NoNyTHbIX BOA KONIEKTOPOB HedTs-
HbIX MecTopoXkaeHni TuMmaHo-Mevyopckon HedpTerasoHOCHON
npoBuHuMn — oT 20 go 183,8 r/n, cogeprkaHne Taknx MUKpPO-
KOMMOHEHTOB, KaK |, Br, B, Mg, Li, Rb, Cs, Sr yacto umeet npo-
MblLLIEHHOE 3HayeHue [13]. B 3Tom cnyyae 3arpA3HeHHble No-
YBbl HE MOAJIeXXAT 3aXOPOHEHUIO, M1ACTOBbIE BOAbI U30AUPY-
I0TCA ONA ANUTENbHOIrO 3aX0POHeHuA. Takme cuTyaumm CBu-
[eTenbCTBYIOT O HEOOXOAMMOCTU NMPUMEHEHNS KOMIJIEKC-
HbIX TEXHONOrMI C NepeBOAOM UCTOKOB MIaCTOBbIX BOA U3
KaTeropuuv oTxofoB B KaTeropuio nonyTHOW NpoayKunn ans
JanbHelwwer nepepaboTKy, UTo, K COXKaNeHuto, OrpaHnyeHo
OeNCTBYIOLWMM NMOPSAAKOM JINLEH3MPOBaHUA 1 TpebyeT Ho-
BbIX METOAMYECKMX MOAXOA0B B chepe obpalleHns 0TxonoB
C MOAeNMpOBaHNEM COOTBETCTBYIOLLMX Npoueccos [14, 15].

WHas cnTyaums MoXeT CKnafblBaTbCA Npu pasnuse HedTu.
MpupopHas HedTb yallle MHEPTHA, YEM TOKCMYHA B Broxumu-
YeCKOM OTHOLLEHMY, a B pAfe C/lyyaeB ABNAETCA NMTaTesNb-
HbIM BeLeCTBOM ANA CKYAHbIX NOYB ApKTnyeckom 30HbI PO.
Hanpumep, Ha 3anagHo-Ta6ykckom, YcrHckoM, Boselickom
U page Opyrux MecTopoXAeHU TaexHol 30Hbl Pecny6nu-
Kn KoMu co BpemeHeMm B MecTax pa3nnBoB HedpTu Habnoda-
JINCb NOJIOXKNTENIbHbIE NPOLECChbl Pa3BUTUA PAaCTUTENIbHOCTU.

C TOUKM 3peHMA NINID30PHOCTU HaJeXabl Ha eCTeCTBEH-
HO€e CaMOBOCCTaHOBJIEHNME, B TOM YMCe C noaaepKmBato-
Wen pekynbTUBaLUuen 3arpasHeHHbix [T 3emenb, nokasa-
TeNeH Npumep pa3paboTKn HePpTEHOCHDIX MECKOB, WNPOKO
npakTrKylowminca B KaHage (nposuHumm Anbbepta n OH-
Tapuo). Mpn oTpaboTke GUTYMNHO3HbBIX MECKOB YHUYTOXa-

Paspabomka 6umymuHo3Hbix heckog 8 KaHade [17]

Mining of bituminous sands in Canada [17]

ﬁ AMPENb, 2023, "YTONb”

I0TCA BMeCTe C NOYBOW OrPOMHbIe NJoLWaAn CeBepHbIX rne-
COB. 3arpA3HATCA NOA3EMHbIE N MOBEPXHOCTHbIE BOAbI NO
BCeMy apeany 06beKkToB pa3paboTku, BKNYasa cbpoc 3a-
rPA3HEHHDbIX BOA B OKeaH. [1o TexHonorum gobbiuu Boipy6ba-
I0TCA U KOPYYIOTCA TMraHTCKMe MaCcCUBbI Talrv, GUTYMUHO3-
Hble Mecku (CMecb necka, OUTYMa, MVHbI 1 BOAbI) KPYMHO-
TOHHaXHbIMW KapbepHbIMW MalMHaMK JOCTaBAAT Ha MO-
ZLynbHble pabpuku, rae neperpeTbiM BOASHbLIM MAPOM U pe-
areHTaMu BbleNAT CUHTETMYECKYI0 HedTb — nerkyto Gppak-
LMI0 C MUHUMASTbHBIM KOJINYECTBOM CEPHUCTbIX COeAHEHNI
1N TOKCMYHbIX METa/NIOKOMMNOHEHTOB [16].

OcTaBwwnecsa nocne nepepaboTKn TaXKesble OCTaTKN 6u-
TYMa M FpyHTa C TOKCUYHbIMU BelleCcTBaMM 3aKnagblBatoT-
CA B OTPabOTaHHbIN Kapbep. MNocne oTpaboTKn HePTAHbIX
NeckoB Ha MecTe CeBepHOM Talrm OCTaloTCA Kapbepbl ry-
6uHON 00 100 M U NPOTAXKEHHOCTBIO B HECKOJIbKO KUJIOMe-
TPOB (CM. PUCYHOK).

[PYHTbI 3arpA3HEHbl OPraHNUYECKUMUN PaCTBOPUTENAMU 1
MT3 n3BneyeHHbIX 6UTYMOB. EcTeCTBEHHOE BOCCTaHOBIIEHWE
MOYB B 3TVIX YC/IOBUAX HEBO3MOXKHO B NpuHLUune. 3To befneH-
Ibl, 11 OMNbIT X 00pa3oBaHVA NOATBEPKAAET NPABUITbHOCTb
pelueHus 06 OTKa3e NCNoNb30BaHWA TakMX TexHonoruin B Poc-
cin. B gpaHHOM cnyyae BO3MOXHO pacCMOTPeHMe TeXHONO-
TR NOA3eMHO rasudurkaumy, HO 3TO yxKe Apyrue SKosoru-
yeckue prCKK, YTo TpebyeT oTaeNbHbIX ncciegoBaHuii [18].

OueHunBas peanbHble yCIOBUA €CTECTBEHHON peKkpeaunn
NOKanbHbIX YYaCTKOB 3eMefb, 3arpAa3HeHHbix MNT3, BaKHO
YyUMTbIBaTb MACLITaObl, ANUTENBHOCTb Y MIHTEHCMBHOCTD Ta-
KOro pofa 3arpA3HeHun, KoTopblie B CBOKO OYepefb 3aBUCAT
OT MOLLHOCTY NPOMMNPEANPUATAIA, ANUTENBHOCTA X Pabo-
Tbl, TEXHOIOMMYECKOW MNPOrpecCcUBHOCTM NPOLECCOoB yTUAN-
3aUMn CbipbA, ero UCXOQHOro KayecTsa 1 coctasa. B uenom
ecTecTBeHHas PeKysbTMBaLMA TOKCUYECKM 3arPA3HEHHbIX 3e-
MeJib — 3TO peasibHbIl, HO CAINLLIKOM AJINTENbHBIN NpoLecc.
MonbITKKU OUNCTKN TeppuUTOPUN, Nopa-
XeHHbIx T3, ybeautenbHO nokasanu
nx 6ecnepcnekTNBHOCTb. Hy BbIBO3 Mo-
BEPXHOCTHbIX C/I0EB MOYB, HW X 3aCbir-
Ka unv o6BanoBaHue OT PernoHanbHOro
pacnpocTpaHeHnA He NO3BOANAN OCTa-
HOBUWTb NpoLeCcC pacrnosi3aHnA 04Yaros
NOpa)keHNA, COXPAHALLNX CBOK onac-
HOCTb. [poncxoamna nuwb Nepegucno-
Kauma MeCT KOHLUEeHTpaLUun, a Nx N3ons-
LnA OKa3anacb HepeanbHON, Tak Kak [1T3
BCTYNW/ B €CTECTBEHHbIV NOYBOOHOPOT.
3TO NpoLuecc UCTOPUKO-Te0NOrMYeCcKom
ANMNTENbHOCTU, YCKOPUTb KOTOPbIN C
NOMOLLbIO TEXHNYECKUX CPeacTB MOX-
HO NNLLb Ha OFPaHNYEHHbIX yYacTKax 3e-
Mesib NyTeM 3HaunTesNbHbIX 3aTparT.

Bo3moXHa TONbKO AOPOroCcToALLAA NC-
KYCCTBEHHasA pekpeauus Noys 1 pactu-
TeNbHOro NOKPOBA Ha OCHOBE MoJenu-
poBaHNA GOpPMMPYEMOI NCKYCCTBEHHOM
9KOCUCTEMbI (BHOCATCA NUTaTENbHbIE BE-
LLIeCTBa, BbICAXKMBAIOTCA MPegyCMOTPEH-
Hble MOAESbi0 PacTUTENbHbIE COOOLLe-
CTBa, BefleTcA exefHeBHas paborta), cro-



cobcTBYIOLEN BO3POXKAEHUIO MOYB U PAaCTUTENBHOCTY AJ1A
KaX[I0ro KOHKpeTHoro obbekTa. [Mpur Bcex 3TUX yCnoBusx 1
3aTpaTax MUHUMaJIbHOE BPEMSs Ha NMpremSIeMOe BOCCTaHOB-
nexune — 15-20 net. KOHeYHO, eCTb MHTEPECHbIE NCCNnenoBa-
HUA 1 NPYMepPbl NCMOJIb30BaHMA Pa3fINUHbIX BULOB TEPMO-
bUNbHBIX 6aKTepUii A OYUCTKM NMOYB OT HehTENPOAYKTOB
[19], a Takke BO3MOXKHOCTU MPUMEHEHNA TEXHONMOTNIA NPO-
MbIBKI 3arps3HEHHbIX YINIEBOAOPOAAMM MOYB C UCMONb30Ba-
HMEM NOBEPXHOCTHO-aKTUBHbIX BELLECTB, HO BO3HUKAIOT BO-
NPOCh! yTUIM3aLuUm HOBbIX 3arpAasHaAtowmx sewects [20]. Mos-
TOMY €JMHCTBEHHbIM PALIMOHANIbHBIM U OIHOBPEMEHHO pafu-
KasibHbIM NyTeM NPeAoTBPaLLEHUSA TOKCUYECKU OMaCHbIX Tex-
HOTEHHbIX 3arPA3HEHUIN HAaCENEHHbIX TEPPUTOPUIA ABNAIOTCA
NpeBEHTUBHbIE MePbl, 06ecneunBaloLLe ecsiv He UCKIoYe-
Hue obpa3zoBaHusA NT3, To XOTs Obl CHUXKEHME.

3AKJTIIOMEHUE

OueHrBan BO3MOXKHOCTU €CTECTBEHHOW peKynbTUBaLnn
3emenb, 3arpasHeHHbix T3, cnegyeT 3aknoUNTb, YTO 3TO
KpanHe OAnTeSbHbIM, @ YaCTo 1 ManonpoayKTUBHbIN Npo-
uecc. EctecTBeHHble NpoLecchl peKynbTMBaLumn He B COCTOA-
HUW CMPABUTBLCSA C TaKOW Harpy3Kom Ha buocdepy, B pesynb-
TaTe NPUXOANTCA NMPUMEHSATb OPOroCTosLLME U He Bceraa 3¢-
beKTUBHbIE METObI MICKYCCTBEHHOW PEKYSbTMBALIMMN 3EMETb.
BbisiBNeHbl GpaKkTOpbl, KOTOPbIE HEOOXOAUMO YUNTLIBATD AJ1s
NCMONb30BaHMA PECYpPCOB eCTECTBEHHOM PEKYNbTMBALINN 3e-
Menb, 3arpAasHeHHbIx [T [21]:

— €CTEeCTBEHHbI reOXMMNYECKUI GOH MOYB U COCTaB pac-
TUTENbHOCTY;

— MM PONIOrMYECKre, KNMMaTUYeCKUe 1 naHgLwadTHbIe yCo-
BUSA;

— OTAANeHHOCTb TEPPUTOPUN OT HACENIeHHbIX MYHKTOB,
CeNbCKOXO3ANCTBEHHDBIX YroAni U 0COH60 OXpaHsAeMbIX NMpU-
POZLHbIX TeppUTOPUN;

— ONUTENBHOCTb 1 MACLLITab TEXHOreHHOTO BO3ENCTBIS;

— xapaktepuctukm MTD ¢ cnctematsaumnen Ha s-, p- 1
d-anemeHTbI C yUeToM CTeneHn pacTBOPUMOCTM, MPOYHO-
CTW, XMMUYECKOMN CBA3U C MOJIEKYNAPHBIMUN CTPYKTypamm
yrneBofopofoB, CPOKOB pPacCeAHNsA d/IEMEHTOB, BO3MOX-
HOCTW YCTOMUYMBOTO aKKyMyJIMPOBaHUA noyBamm, bnoton
N pacTeHmamuY;

- MPOoLEeCChbl CHOCA U aKKYMYNALUN C yYeTOM rMapoanNHaMu-
KU, PacnosiOXKeHWsA 1 XapaKTepa rmapoxummnyeckux bapbep-
HbIX 30H «PeKa — MOPE», «BOAA — [JOHHbIE OTIIOXKEHMSAY, «NPU-
POAHbIe BOAbI — MPOMbILLIEHHbIN CTOK € MTI»;

— HanMume anbTePHATUBHBIX «3aMKHYTbIX» TEXHONOMMIA 10-
6blum, NepepaboTKM 1 NCMONb30BaHUS PECYPCOB Hefp.

CnepyeT obecneunTb yyeT BCeX 3TUX GaKTOPOB Ha CTagmm
NPOEeKTNPOBaHNA OOBEKTOB C UHGOPMUMPOBAHMEM MHBECTO-
POB O AONITOCPOYUHBIX PrCKaX.
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The article is devoted to the assessment of the possibilities of natural reclama-
tion of lands contaminated with potentially toxic elements as a result of the
extraction and processing of hydrocarbon raw materials. The authors carried
out a comparative analysis of approaches to assessing the possibility of natural
reclamation of lands affected by the processes of extraction, processing and
use of hydrocarbons; investigated information about the natural geochemical
background of soils, including the content of potentially toxic elements (PTE) in
natural soils; the processes of natural soil reclamation in different landscapes,
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drocarbon extraction are considered. In the article, based on geoecological
approaches, the natural process of dispersion and transfer of anthropogenic
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sion, during natural weathering processes, is investigated. The factors requiring
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of subsurface resources have been identified.
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Bo3MOMXHOCTU «He3eNeHoW» feKapOoHn3auum
B JHepreTuyecKkux orpacnax®

DOI: http://dx.doi.org/10.18796/0041-5790-2023-4-79-83

B faHHOM CTaTbe JOKa3bIBAETCA, YTO CYLYECTBYET BapPUAHT Je-
KapOOHM3aLmMN SHEPreTUYECKMX OTPAC/IEN, HE CBA3AHHBIN C
MPUMEHEHNEM aNIbTEPHATUBHOM, «3€7IEHOV» IKOHOMUKN. OH CO-
OTBETCTBYET CTPaHaM, 6oratbiM pecypcam, B TOM YnC/e POC-
CUVICKOM SKOHOMUKE, X BAPUAHTOM CHIKEHUA OTPULIATE/IbHO-
[0 BO3ENCTBUA Ha OKPYKaIOLLYIO CPELY ABAETCA yMEHbLLE-
Hue noTpebieHVa SHEPriv B SKOHOMMKE. B paboTe faH aHa-
13 CAIEAYIOLLMX My Tev JOCTUXEHWUA JaHHOV Ljenu. B cootseT-
CTBUM C KOHLIENLMEV LMPKY/IADHOV SKOHOMUKN» PACCMOTPEH
OfVIH 13 MY TeV CHKeHMA SHepronoTpebneHua — bepexxnisoe
MPOU3BOACTBO, @ TaKKe 0OPALLEHO BHUMAHNE Ha MOCTPOEHME
O13HEC-MOLENEN, OPUEHTUPOBAHHBIX HA TOBTOPHOE MUCIIO/b30-
BaHue pecypcos, nepepaboTky OTXOHOB. B pamvkax novcka Ho-
BbIX (POPM XO3ANCTBOBAHMA, HOBBIX YTPAB/IEHYECKMX MOJENEV
BblEIEHA ANBEPCUPUKALINA TPOU3BOACTBA, KOTOPAs 6a3npy-
€TCA Ha OTKa3e OT y3KOU CrieLmani3aLnm v POCTe SpPeKTMBHO-
CTv 6/71arofapA GOPMUPOBAHMIO HOBBIX CTRYKTYD Ui QYHKLNMA
npeanpuaTva. Ocoboe 3HaueHue OTBEAEHO LiNPPOBOV TDAHC-
PopMaL SNIEKTPOIHEPrETUYECKOM OTPACIIN, TOCKO/IbKY OHA
JaeT LNPOKME BOIMOXHOCTY SKOHOMUM PECYPCOB MPw [OMO-
LM YCKOPEHMA CKOPOCTU U YJTy YLLEHMNA KAYECTBA MHPOPMALInK,
HOBbIX BO3MOXHOCTEV yrPaBAeHUA MPOn3BOLCTBOM, MPyYMeE-
HEHYA MPUHLNINGTIBHO HOBbIX TPUOGOPOB Y MHCTDYMEHTOB.
Knioueewie cnoea: oekapboHu3ayus, sSHepeemuyeckuli Kom-
nJieKc, dugepcuukayus npou3soocmed, SKOHOMUS PECYpPCO8,
yughposas mpaHceopmayus.

AnayumupoeaHus: lllepbakosa J1.H., EBgokumoBa E.K., Oe-
aynosa E.A. BO3MOXHOCTW «He3eneHon» aekapboHm3aumm
B JHepreTnyecknx otpacnax // Yronb. 2023. N2 4. C. 79-83.
DOI: 10.18796/0041-5790-2023-4-79-83.
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rogHow ansa xusHu [1]. lestenbHoOCTb No aekapboHmnzaumm
BK/tOUaeT GOPMMPOBaHYIE CrELNANIbHOW CUCTEMBI Af1A Hanbo-
nee TOYHOro U3MEPEHNA MPOMBILLIIEHHBIX BbIOPOCOB; paspa-
60TKY Mep 1 CPefCTB AN NX COKPALLEHMS; CO3aHe NPOeK-
TOB, HaMnpaBJIeHHbIX Ha MepPepPaboTKy YrIeKUCIoro rasa npu-
POAHbBIMU 3KOCMCTEMaMK; OpraHmM3aLuio npoLecca pacnpo-
CTPaHeHNA YrnepoaHbIX KBOT 1 cepTudrKaTtos. Tak, poccui-
cKasa koMmnaHma «[puHIKOMHBECT» akKyMynnpoBasna Cymmy
7 mnpg py6. Ha npouecchbl AekapboHM3aLUn U BHegpeHN e 3e-
NeHbIx TexHonorum B Poccum.

NekapboHuM3auma Kak TakoBasa ONMPAETCs Ha [jBa BapyaH-
Ta peanu3sauun. Bo-nepBbix, 3T0 opraH13auma n paclumpeHne
NPUMEHEHNA anbTePHATUBHBIX NCTOYHMKOB SHEepPrum (CosH-
ua, BeTpa, NpuaneoB, bromacchl). Bo-BTopbiX, BCA 3Ta cucTe-
Ma Mep HarnpaBsiieHa Ha pocT 3$deKTUBHOCTU NOTpebneHus
3Heprun. 3BecTHO, YTO yaanocb AOOUTHCA CHUMXEHUSA CTOM-
MOCTU CPefCTB U CaMOW SHEPrnn, NoayyYyaemon C NOMOLLbIO
anbTepHaTUBHbIX MCTOYHUNKOB SHeprun. Tak, B HOBOM BeKe
nouYTu B [1Ba pa3a ynana LieHa Ha GpoToanekTpnyeckue mogy-
nu; Ha 38% cokpaTuiach LieHa Ha3eMHbIX BETPAHbIX TYPOUH,
TaK e KaK 1 3aTpaTbl Ha 3M1eKTPO3HEPI U0, MONyYaeMyto OT
bOTOINEKTPUYECKUX YCTAaHOBOK (Ha 69%); CTOMMOCTb baTa-
pew ynana noytu B gecAtb pas [2].

Bcell COBOKYNHOCTbIO UHCTPYMEHTOB BO34EACTBMA Oblnl No-
NyYeH CYLLeCTBEHHbIN pe3ynbTaT Mo PocTy obbemMa nNpepoT-
BpALLEHHbIX BbIOPOCOB, TaK, CPeHIOI MUPOBYIO Yriiepono-
€MKOCTb NMPON3BOACTBA NIEKTPOIHEPI Y YAANIOCh COKPATUTb
Ha 10% [3]. MockonbKy anbTepHaTMBHbIE NCTOYHMKM SHEPTUN
VMMEIOT MaCCy OrpaHMyeHnn B UCMOJb30BaHWN, BTOPOW Ba-
puaHT gekapboHu3auun apnseTca bosee akTyanbHbIM. Tem
60s1ee OH 3HauVM B YCIIOBUAX YCKOPEHWA NHHOBALMOHHOM
3pbl, NPUMEHeHUsA UUPPOBbLIX TEXHONIOTI, COBEPLUEHCTBO-
BaHMSA ynpaBieHUs, UCMOJIb30BaHNA «6epexxnmBoro npous-
BoAcTBa». CBoeobOpa3HbIM BbIpaXXeHEM Ueli BTOPOro Bapu-
aHTa Jekapb6oHU3aumMn BbICTyMaeT KOHUENUns «UUpKynap-
HOW SKOHOMUKU».

MATEPUAIJIbl U METOAbI

WccnegoBaHme onvipaeTca Ha CUCTEMHbBIV METOZ, aHanm3 u
cuHTe3. Mpouecc aekapboHM3aLMM SHePreTUYeCcKnx oTpac-
nen paccMaTpUBAETCA KaK ABNEHNE KOMMJIEKCHOE, CUCTEM-
HOe€, MeloLLee MHOXECTBO acneKToB. [locpeacTBom aHanu-
3a 1 CUHTe3a npeacTaB/ieHbl MEPONPUATKA, NO3BOAAIOLWME
HaTX BO3MOXHbIE MYTU CHVXXEHWA NOTPebneHns 3neKTpos-
Heprnu B X03ANCTBE B LLENIOM, YTO NO3BOJIUT COKPATUTb KO-
NIOTMYECKYI0 Harpy3Kky Ha oKkpyXatoLlyio cpeny. Metoa pe-
OYKUMW Halwen CBOK peanu3auunio B NPYMEHEeHUN OCHOB
anBepcuduKauum, NCNonb3oBaHUA LUPPOBON TEXHUKN U
UMPOBBIX TEXHONOTUI KOHKPETHO B 3N1EKTPO3HEPreTHKE.
C nomoLLblo MeToAa MHAYKLMW ObINN CLieNaHbl OCHOBHbIE Bbl-
BOAbI PabOTbl HA OCHOBE aHANM3a PsAAa OTpPaC/en: yrnexmmm-
yeckoi 1 6ypoyronbHON NPOMbILLAEHHOCTU.

[na nposegeHua nccnegoBaHuA U peannsaunm Lenen pa-
60Tbl NCMOMb30BANUCH CTaTbU 13 XKYPHAJIOB «YT0Jib», «JKO-
HOMUYeCKad NoONNTUKa», «(Dopca|7|T», TeKyLWne faHHble O BO3-
OEeNCTBMU NPOMbILWJIEHHbIX MPOU3BOACTB Ha 3arpA3HeHne
OKpy»atoLlen cpefbl, a TakXKe AaHHble N3 onpegeneHHbIX
CTAaTUCTMUYECKUX MCTOYHMKOB, COOTBETCTBYIOLWNX TEMATU-
Ke CTaTbu.
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PE3YJIbTATbI

DHepreTnyeckrie oTpacin ABAAITCA Hanbosee «rPsi3Hbl-
MW», NX BO3OEeNCTBME Ha OKPYXaloLLyto cpefy KpalHe Hera-
TUBHO. [laHHble mab/1uysl NOKA3bIBAIOT, YTO ANHAMMKA POCTa
OTXO[OB fABNSAETCA MOJIOKUTENBHON.

Poccninckaa Oefepaumsa 3aHMMaETCA BO3MOXHOCTAMM Npu-
MEHEHUA afibTEPHATVBHbBIX UCTOYHMKOB SHEPIUU, HO HamnK-
yre co6CTBEHHON pecypcHol 6a3bl U CPOPMMPOBAHHON UH-
dpacTpyKTypbl ee GpyHKLMOHNPOBAHUA NOATANIKUBAET K CO-
XPaHEHMIO «yTNeBOAOPOLHON» SKOHOMUKM. B Takom crydae
Haluemy X03AnCTBY 60siee NoaXoaMT BTOPOW BapuaHT AeKap-
60OHM3aLMK, B COOTBETCTBIM C KOTOPbIM OTPULIATENIbHOE BO3-
JeNCTBME Ha OKPYXKAIoLLYI0 Cpeay SHepreTuyeckmx otpacien
[OJIXKHO CHUXKATbCA HAa OCHOBE 00LLIero CoKpaLleHnsa noTpe-
6N1eHNA SHePrn B SKOHOMUKE.

Lnpoko paccmaTprBaemas KOHUENUUA <UUPKYAAPHON
3KOHOMUKIW» MPEeAJIaraeT MHOXECTBO MyTel CHUXKEHUS SHep-
ronoTpebneHns, Npexae BCero 31o 6epexxnnsoe Npon3Boj-
c1BO. Bri3Hec-mogenu, npepsiaraemble B pamkax LUPKynsap-
HOW SKOHOMUKW OblNiv OPYEHTUPOBAHbI Ha POCT 3P PeKTuB-
HOCTM NPON3BOACTBA, MUHUMM3ALMIO PUCKOB, B TO Xe Bpe-
M$ Ha CHUXKEHME YPOBHSA 3KONIOMMYECKOW Harpy3Km Ha OKpy-
aroLyio cpefy 3a CYET YMEHbLUEHUA BEIMYMHBI pacxoay-
€MbIX pecypcoB, MOBTOPHOIO VX MCMOJIb30BaHUs, nepepa-
6OTKN OTXO[0B.

Pap oTpacnein sKOHOMMKU NpaKTUYECKN He nofaaeTca
fekapboHM3aumy, TaK, NOYTY MNONIOBUHA BbIGPOCOB yrre-
KMCOro rasa npruxoamnTca Ha oTpac/iv, Npon3BogALme Le-
MEHT, aMMMaK, CTanb, 3TUMeH. ECnn n3meHuTb TONAUBHYIO
6a3y 3Tux oTpacnei, To Heobxoanumo byaeT MeHATb Becb
TEeXHONMOrnyeckuin npouecc. Tak, B CTanenntenHon npo-
MbILLSIEHHOCTM TPebyeTcs JOCTUTaTb BbICOKOTO YPOBHSA TEM-
nepaTtypsbl, B Clyyae M3MEHEHNA NPUMEHAEMbIX UCTOYHM-
KOB Tensia NpuLwiocb 6bl NPOBOAUTb PEKOHCTPYKLMIO 1 MO-
JepHu3auuio neyen.

OpHako mofepHU3aLms HensbexkHa B 1obom cnydae B 101-
rOCPOYHOM Nepuoge, CriefoBaTeNlbHO, TEXHUYECKOe OOHOBNe-
HVie HOBOTO NePUoa MOXXHO MPOBOANTb C y4ETOM NOTPEOHO-
cTel fekapOboHM3aUnmn HapOAHOIo X03AiCTBA NOCPEACTBOM
CoKpalleHus noTpebneHus sHepruu [5].

Ewe oauH NyTb AOCTUXKEHNA SKONOTMYECKMX Liefiel — 3TO
MaTepuanocbepexeHue, 0Co6eHHO, Korga peyb UIeT o Ma-
Tepuarnax, KoTopble BIVAIT Ha YPOBEHb BbIOPOCOB yrnepo-
fa.MNyTb K ykasaHHoW Luenv BefeT yepe3 60pb0Oy 3a cokpalye-
HVe MaTepuranbHbIX MOTEPb NPY NPON3BOACTBE Hnar; npamoe
COKpalleHVe 06beMa UCMOMNb3yeMOro Cbipbs AJis BbIpaboT-
K1 OLHOW eAUHULbI MPOAYKLMU; MHOTOKPAaTHOE MCMONb30-
BaHWE UMEIOLLMXCA B MPOU3BOLCTBE PECYPCOB, MOBbILLIEHWE
KauyecTBa 1 CPOKa rogHOCTU NPOMN3BOAUMBIX TOBapOB; 0bpa-
LLeHNe K MOBTOPHOW nepepaboTke 06pasyoLmxca OTX040B.
MprMmepom ABRAETCA NPOAYKUMA CyAoCTpoeHus. Tak, n3BecT-
HO, UTO MOCJe NPeKpPaLLeHNA CPOKa SKCUTyaTaumm CyHa He-
06xoauMbl 60sbLUMe 3aTpaTbl Ha NepPepPaboTKy CTaNbHbIX OT-
X0OoB. BMmecTe ¢ Tem BO3MOXeH Apyron BapuaHT pelleHuns
npo6siemMbl: MOBTOPHOE MCMOJb30BaHUe KOpryca CyAHa, UTo
NPUBELET K CYLLECTBEHHBIM MOJOXKUTENbHBIM SKONOrMYECKIM
nocneacTBusAM.

HecomHeHHO, OfHMM 13 NyTen COKpaLleHWA SHepreTnye-
CKMX 3aTpaT ABNAETCA NOMCK HOBbIX POPM XO35ANCTBOBaHUS,
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O6bem 06pa3oBaHNA OTXOA0B NPON3BOACTBA M NOoTpe6neHnn B Poccuiickon ®epepaumn
Nno OCHOBHbIM BuAaM 3KOHOMMNYecKkon geatenbHocT B 2016-2021 rr., TbiC. T

Volumes of industrial and consumption waste generation in the Russian Federation
by main types of economic activity in 2016-2021, thousand tonnes

Bup pearenbHocTn 2016r. 2017 r. 2018r. 2019r. 2020r. 2021r.
Cenbckoe x03AMCTBO, OXOTa, 492423 41499,2 42773,7 47664,2 45150,5 50615,3
pbI60NIOBCTBO 1 PbIOOBOACTBO
J[lo6blua NosnesHbIX NCKOMaeMbiX 4723843,8 5786189,0 68504854 7257022,1 6367335,7 7690515,4

B Tom uncne
[Jo6biya yrna 3377939,9 3874534,2 4816499,8 5199628,2 3911299,0 5002760,8
[Lob6blva cbipoli HedTH 7750,7 8836,7 8917,2 70684 8127,1 8394,0
1 NPUPOZHOro rasa
[Jo6blya MeTannnyeckunx pyan 957557,3 1522341,6 1643674,5 1635476,4 2070925,8 2398611,0
[o6bl4a NpoUnx nonesHbix 376242,8 376197,9 377504,7 407468,3 373976,4 264997,5
NCKOMaeMblX
MpenoctaBneHve ycnyr B 065actu 4353,1 4278,6 3889,2 7380,8 3007,4 5752,0
106bIYY NOME3HbIX MCKOMAEMbIX
O6pabatbiBatoLvie MPON3BOACTBA 549325,3 274816,8 243767,6 296442,7 240243,5 345753,6
ObecneyeHune 3neKTpUYECKon 20509,3 20548,4 20105,1 20185,2 17468,0 18692,5
SHepruen, ra3om 1 Napom;
KOHAMLMOHNPOBaHME BO3AyXa
BopocHabxeHune; BogooTBeaeHme, 7181,3 9937,6 10606,0 10688,6 8388,2 11889,6
opraHusauua cbopa v ytmnusauum
OTXO/0B, AEATENBHOCTb
no NNKBUZALNM 3arpA3HEHNI
CTpounTenbCcTBO 21100,0 — 36000,0 42000,6 31551,8 56973,8
[poune BMAbI SKOHOMUYECKOM 70111,5 876524 62316,2 76873,9 245390,3 274202,5
neaTenbHOCTN
Bcero 5441313,5 6220643,4 7266054,0 7750877,3 6955717,0 8448642,6

UNcmoyHuk: [4]

HOBBbIX YNpPaB/ieHYeCKUX Mogeneii, Gopm opraHu3auum Tpy-
[a 1 npoussoAcTea [6]. 3Hauumyto posb B faHHOM Habope
CpeqncTB urpaet gusepcudukauus npomssoactea. Cam npo-
uecc aneepcrdrKaumm NPon3BOACTBa MOXKET Peanm3oBbl-
BaTbCA B pa3HbiX popmMax, B YaCTHOCTU, BbICTYNATb Kak pac-
LWIMPEHNE acCOPTMMEHTA NPOAYKUMY UMY AnBepcudmKaums
TPyZa HaeMHbIX PaboOTHUKOB NOCPEeACTBOM MOJTyYEHMA HO-
BbIX KBaNIMMKALMOHHBIX HaBbIKOB [7]. B aHanuTmnyecknx nc-
TOYHMKaxX NpefCcTaBeHbl MHOFOOOPa3HbIe XapaKTePUCTUKN
avBepcrdrKaLmMm NPon3BOACTBA, €€ NOHATME CBA3BIBAIOT C
pa3HbIM/ SKOHOMUYECKMM aceKTaMu: C BapriaHTamuy CHI-
XeHus puckoB BU3Heca; NeperpynnpoBKON NakeTa NHBe-
CTULMIA, yrny6neHnem acCOpTUMEHTA N3rOTaBIMBAaEMON TO-
BapHOM MacCbl, CMEHOW HAMPABAEHHOCTU N MOAENN Perno-
HaJIbHOW NONUTUKM CObITa, opMMpOBaHMEM abCOMIOTHO HO-
BbIX NPOU3BOACTBEHHBIX CTPYKTYpP. AnBepcudukayus, npe-
XJe BCero, ABNAETCA 0TKa30M OT Y3KOW cneumanmsaumm, pe-
3yNILTAaTOM Yero MOryT CTaTb BO3pacTaHue 3¢PpeKTMBHOCTH,
pOCT NprbbIIM Gnarofgaps NOABMEHWIO HOBbIX CTPYKTYP UK
byHKUMIA NpeanpuATUs.

OcobblIli UHTEpPEC NpeacTaBnsAeT He Nobas ropn3oHTasNb-
Has guBepcndrikauus, a NPMCcoeaUHEHNE TakKUX BUAOB Npo-
N3BOZCTB, KOTOPbIE MO KAaKUM-NTMOO NPMYHAM BbIFOAHbI 415
pa3BUTUA NPeanpPUATUA NN OTPACY, B SHEPreTUYeCcKom
chepe ApKMM NPYIMEPOM 3TOFO BbICTYMAET YrexXummnyecKas
npombilieHHocTb. Cama no cebe gobbiva yrnia conpsxeHa
C OTPULIATENbHBIM SKOJIOTMYECKM CNELOM, HO YroJib siBifA-
eTCA OCHOBOW NPOM3BOACTBA COTEH HAVMEHOBAHUN [pY-
rMx NPoaykToB [8], K HUM OTHOCATCA KOKC, KAMEHHOYTOJb-

HaA CMOJ1a, KAMEHHOYTOMbHbIN ra3, KAMeHHOYTroJIbHOE Mac-
no n 1.4. OcobbI MHTepec NPeACTaBAAIOT TaK Ha3blBaemble
no6oYHbIe NPOAYKTbI Kak 6nara, Ha NPOU3BOACTBO KOTOPbIX
He OPUEHTNPOBAH AAHHbIN TEXHONMOrMYeCcKuin npouecc. OHn
BO3HVKAIOT KaK OfHO 13 HEN3OEXXHbIX ero noceacTBui, cne-
JoBaTeNlbHO, CONYTCTBYIOLME 3aTpaTbl HEBENNKM, PeanbHas
TpaTa pecypcoB Obina cBA3aHa C BblMyCKOM OCHOBHOIO TOBa-
pa. B yrnexnmmnyeckon npoMbILLAEHHOCT NPUMEPOM CO-
NyTCTBYIOLUX NPOAYKTOB ABASETCA NPOM3BOACTBO HAPTHI,
LerTs, cepbl, Cbiporo GeHona, *KMAKOro aMMmaKka, MeTaHo-
na, onedrHOB B NpoLecce rasndurkayum yrnsa. AnHammyHoe
pa3BuTUE YrNeXMYECKOM NPOMbILWIEHHOCTU B Poccuu, co-
OTBETCTBEHHO, BefleT K NMOBbILIEHN0 3GGEKTUBHOCTM SHEP-
reTMYyeCcKoro CeKTopa 1 COKpaLleHUo SKONOrnYecKux npo-
6nem obuiecTea.

B 3ToI CBA3U Ba’KHOE 3HAaUeHUe NprobpeTaeT peanmsauns
KHTI nHHoBaumnoHHoOro unkna «Pa3seaka 1 BHefpeHne Kom-
njeKca TeEXHONOrnii B 0611acTn pa3seaku 1 Jo6bIUM TBEpAbIX
nosne3HbIX CKOMaeMblx, 06ecneyeHna NPOMbILLIEHHON 6e3-
onacHocTu, buopemeamnaLuu, CoO3[aHNA HOBbIX NMPOAYKTOB
rny6oKou NepepaboTKy U3 YrofibHOro CblpbA NPU Nocieso-
BaTe/IbHOM CHUXKEHMMW SKONMOMMYEeCKON Harpy3Km Ha OKpy»a-
IOLLYIO Cpeay 1 PUCKOB ANIA XKM3HU HaceNeHNA», HarnpaBeH-
Has Ha GOpMUPOBaHME NEPEXOaa K IKOMOMMUYECKN YNCTON U
pecypcocbeperaioLiein SHepreTrKe.

BbonbLuyto ponb B COBEPLUEHCTBOBAHMMW CUCTEMbI SHEProC-
bGepexeHns MOXeT CbirpaTb LdPOBM3aLMsA SKOHOMUKN KaK
TaKOBas, aKTMBHOE MOAK/IOYEHVIE SHEPreTUYECKOro CeKTopa
K npoueccy umoposon TpaHchopmauun [9, 10]. OHa BKNtO-
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yaeT B cebs boraTbili apceHan CpeacTB, NPeACcTaBIeHHbIX
YMHbIMU aKTVBHO-aanTVBHbIMW CETAMY, HOBbIMU CepBMICa-
MU, AaTunkamu. OTMeUeHo ABJIeHNe BO3HUKHOBEHUS BUPTY-
anbHbIX 3MEKTPOCTaHLUMI 1 UNGPOBBIX MOACTAHLUN; NX Aen-
TeNIbHOCTb CBfi3aHa C LM POoBbIMU MAaTOPMaAMK, 3HAUMMYIO
pOfib OKa3blBaeT Tak Ha3blBAEMbIVI MIHTEPHET SHEPTUU, Ha-
LUSIa CBOE NPUMEHEHME CUCTeMa 6NOKYEeH. YMHble CeTU Bbl-
MOHAIOT CBOU GYHKLUMM NyTeM COeAUHEHNs paboTbl BCEBO3-
MO>HBbIX YCTPOWCTB, HaNIMYeCTBYIOLLMX Y MOCTABLYUKOB, NPO-
usBogutenen n notpebutenen sHepruu. B undposom mexa-
HU3Me GYHKLNOHNPOBAHNA YMHbIE CYETUMKIM NpefHa3Have-
Hbl N1 CBOeBpeMeHHoro cbopa nHdopmMaLmm o BenuurHe
noTpe6sAemMol SHepruu, YTo B JanbHENLLIEM BELET K 6onee
3ddeKTMBHOMY ynpaBrieHUo eto. bonbluon nonesHbin 3¢-
beKT 06ecneunBaloT JaTuMKy, KOTOpbIE BbISIBAAOT NOTepU
3M1EKTPO3HEPTUN HA JINHUAX; B COCTOAHVM NMPOBOANTD MOHM-
TOPVIHT NMOA3eMHO UHGPACTPYKTYPbI U CIY>KUTb CPEACTBOM,
C MOMOLLbIO KOTOPOro MOXHO Npeayrafath, a BNocieAcTBIM
n36exaTb aBapuii N APYrnx CIOMHOCTEN, CBA3aHHDBIX C Nepe-
6oamMU nocTynneHna sHeprum [11].

AKTMBHOE 1CNONb30BaHMe LUPOBbLIX TEXHONOTMI B He-
nocpeACcTBEHHOM MPOU3BOACTBE MOMOXKUTENIBHO BNUAET Ha
dbopmupoBaHme HOBOro KayecTBa ynpasneHus. [Mockonbky
WCXOQHOW CTaguen ynpasneHus BblCTynaeT cbop MHpopma-
Lum 06 06bEKTE perynnpoBaHus, a 3atem ob6paboTaHHas NH-
dopmauma nepepaetcs GyHKLMOHANbHbBIM 3BEHbAM U3 LIEH-
Tpa, TO LndpPOBbIE TEXHONOTM NPUBHOCAT 1 POCT KauecTBa
nepenaBaemon uHGopmaLuu, 1 ysennyeHne ee o6 beMos,
TOYHOCTH, aKTyaJIbHOCTW, CKOPOCTU nepeaaun. B yactHocTy,
CMapT-KOHTPAKTbI CYLLECTBEHHO 00JIErYaloT XapakTep B3au-
MOOTHOLLEHUI MEXIY VX areHTamMu, BaXKHYH0 POJib UrPatoT Co-
BPEMEHHbIE aNropUTMBbI LWIMPOBaHNA 1 yrnpasneHre Ludpo-
BbIMW aKTBaMu (TOKeHamu).

B uccnepgoBaHusix HEOQHOKPATHO O6paLLaNocb BHUMaHKE
Ha Heo6XoAVMOCTb [if1A KPYMHOIo OTpaciieBoro brsHeca npw-
MEHATb 6OJblUME faHHble, @ NPEANPUATUAM, N30eraLmm
3TOro, rpo3AT camble xygwwue nocneanctens [12, 13]. MNoBbI-
weHnio 3GHEKTUBHOCTM SHEPTETUYECKOIN OTPACU CNOCO6-
CTBYeT npuMeHeHne LndpoBbix nnatdopm. MNonesHbim gen-
CTBUEM, NpuobpeTaembiM B pesynbraTe paboTbl nnathopm,
BbICTYMaeT CHUXKEHWE PUCKOB AN YY4aCTHUKOB B3auMogeii-
CTBUI NPY MOMOLL NEePCOHANN3MPOBaHHbIX CepBMCOB. Lind-
poBbie NIaTGOpPMbl JAKOT BO3MOXXHOCTb NpeAnprHMMaTesam
BbIATV Ha KOHTAKT C MAITTIMOHAMK HOBbIX NoTpebutenei. Ectb
MHeHwUe, 4yTo 28% nonb3oBaTesne Nnathopm obpalaioTca K
HUM Mo NPUYMNHEe NpefoCcTaBNeHnsa bonee NPOCTOro 4ocTyna
K ycnyram [14]. dnekTposHepreTmyeckue nnatpopmsl npe-
X[e BCero peanusyioT CBsi3b PO3HUYHOWN TOProBx C NOKY-
naTesisimm, B YaCTHOCTM, MOTYT ObITb HanpaBJieHbl Ha paboTy
C KNMeHTaMu NiaT$opMbl COBMECTHOTO NOAKIIOYEHMs, 06e-
cneyrBas GyHKLMIO Nepefaym BO3BpaTa N3JNMLLKOB SHEPru
06paTHO B ceTb.

3AKJIOHYEHUE

B cnyuyae poccuinckor SKOHOMIUKIM 6onee NoAXOAALLMM siB-
NAETCA BapUAHT CHUXXEHNA OTPULATENBHOMO BO3AENCTBUA
Ha OKpY»KaloLLyto cpefy SHepreTUYecKknx oTpacsien nocpes-
CTBOM COKpaLLEHMA NOTPEOIEHNS SHEPIUK B SKOHOMUKE. 1A
OOCTUPKEHNA AAaHHOW Lienv eCTb cnepytowme cpeacTsa.
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B cooTBETCTBMM C KOHUENUUEN <UNPKYNAPHON SKOHOMUKIY
OQHUM 13 NyTeN CHXKEHNA SHepronoTpebneHna ABnseTcs
6epexnrBoe NPor3BOACTBO, MOCTPOEHME OM3HeC-Mogenen,
OPVEHTMPOBAHHbIX Ha MOBTOPHOE NCMOMb30BaHNE pPeCyp-
CoB, NepepaboTKy 0TX040B, 0becneumBaoLWnX POCT 3pdek-
TUBHOCTU MPOU3BOACTBA, MMHVMU3ALIMIO PUCKOB, SKOHOMUIO
pecypcos.

Mounck HoBbIX GOPM XO3ANCTBOBAHWSA, HOBbIX YNPaBIIEH-
Yyeckux mofenen, OgHVM 13 BapMaHTOB YEro BbICTyMaeT au-
BepcMduKaLma NPOU3BOACTBA, KOTOpasi 6a3mpyeTcs Ha OTKa-
3e OT y3KoW cneymanm3sauum n pocte 3pdeKTMBHOCTM bnaro-
apa GopMUPOBaHUIO HOBbIX CTPYKTYP unu GyHKLMI npes-
npuaTusa. OpueHTaLms Ha BbIGOP TakMX BUAOB NPOU3BOACTB
npw auBepcndrKaLnm B SHEPreTnyeckom chepe, KoTopble Nno
KaKnM-nnbo npuvynHam BbIrO4HbI AN pa3BUTUA Npeanpus-
TUA MW OTPACU, HaNPUMep NPON3BOACTBO NOHOYHBIX NPO-
LYKTOB B YINEXMMUYECKON MPOMBILLIEHHOCTMU.

Uundposasa TpaHchoOpMaLns SNEKTPOIHEPTrETUYECKON OT-
pacnu faeT WpPOKMe BO3MOXHOCTN SKOHOMUM PECYPCOB Npu
MOMOLLY YBEIMYEHUS CKOPOCTU 1 YNyYLIEHNA KayecTBa MH-
dbopMaLm, HOBbIX BO3MOXKHOCTEN YNpaBieHna Npor3BOa-
CTBOM, MPVIMEHEHMA NMPUHLUMNNANBHO HOBbIX MPUOOPOB U
WNHCTPYMEHTOB.
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Abstract

This article proves that there is a variant of decarbonization of energy indus-
tries that is not associated with the use of an alternative, “green” economy.
It corresponds to countries rich in resources, including the Russian economy,
their option for reducing the negative impact on the environment is to reduce
energy consumption in the economy. The article analyzes the following ways
to achieve this goal. In accordance with the concept of the “circular economy’,
lean production is considered as one of the ways to reduce energy consump-
tion, and attention is also paid to building business models focused on the
reuse of resources, waste recycling. As part of the search for new forms of
management, new management models, diversification of production has
been allocated, which is based on the rejection of narrow specialization and
the growth of efficiency due to the formation of new structures or functions
of the enterprise. Particular importance is given to the digital transforma-
tion of the electric power industry, since it provides ample opportunities
for saving resources by accelerating the speed and improving the quality
of information, new production management capabilities, and the use of
fundamentally new devices and tools.
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References

1. Development of decarbonisation programmes in Russia: from theory to
practice. Available at: https://presscentr.rbc.ru/tpost/s54me64xm1-razvitie-
programm-dekarbonizatsii-v-ross (accessed 15.03.2023). (In Russ.).
2.Beyond the power industry: stimulating decarbonisation through the circu-
lar economy. Available at: http://decarbonization.ru/news/analitycs/za-gran-
iu-energii-stimulirovanie-dekarbonizatcii-cherez-tcirkuliarnuiu-ekonomiku/
(accessed 15.03.2023). (In Russ.).

3. Andreyev M. & Polbin A. Monetary Policy for a Resource-Rich Economy
and the Zero Lower Bound. Economicheskaya politika, 2022,Vol. 17 (3), 44-73.
4. On the current state and protection of the environment in the Russian
Federation in 2021. State Report. Moscow, Ministry of Natural Resources and
Environment of the Russian Federation, Lomonosov Moscow State University,
2022, pp. 221. (In Russ.).

5.Kim J.-S. & Kang J. Exploring the Top-Priority Innovation Types and Their Rea-
sons. Foresight and STl Governance, 2022, (16), pp.6-16.DOI: 10.17323/2500-
2597.2022.3.6.16.

6. Razzak M.R., Al-Riyami S. & Palalic R. () Organizational Meta Capabilities
in the Digital Transformation Era. Foresight and STl Governance, 2022, (16),
pp. 24-31.DOI: 10.17323/2500-2597.2022.4.24.31.

7.Shcherbakova L.N., Evdokimova E.K. & Fedulova E.A. Digital contribution of
the energy complex to diversification and green initiatives. Ugol; 2022, (S12),
pp. 11-15. (In Russ.). DOI: 10.18796/0041-5790-2022-S12-11-15.

8. What is made from coal? Available at: https://mr-build.ru/newteplo/cto-
proizvodat-iz-ugla.html (accessed 15.03.2023). (In Russ.).

9. Shabashev V.A. & Shcherbakova L.N. Trends of digital equality / inequality
in present-day world. Sothis, 2016, (9), pp. 3-12.

10. Evdokimova E., Shcherbakova L., Zobova L. & Savinseva S. Features of
information technologies influence on social development. Advances in Social
Science, Education and Humanities Research, 2018, (198), pp. 70-75.

11. Turovets Yu.V., Proskuryakova L.N. & Starodubtseva A. Green digital trans-
formation in the electrical energy sector. Forsajt, 2021, Vol. 15, (3), pp. 35-51.
(In Russ.).

12. Adeyemi A., Yan M., Shahidehpour M., Botero C., Guerra A.V., Gurung N.,
Zhang L. & Paaso A. Blockchain Technology Applications in Power Distribu-
tion Systems. The Electricity Journal, 2020, (33), 106817. Available at: https://
doi.org/10.1016/j.tej.2020.106817(accessed 15.03.2023).

13. Rocha D., Araujo G.L.V. & Melo F.C.L. Maturity Assessment of Criti-
cal Technologies. Foresight and STI Governance, 2022, (16), pp. 71-81.
DOI: 10.17323/2500-2597.2022.4.71.81

14. Geliskhanov 1.Z., Yudina T.N. & Babkin A.V. Digital platforms in Econom-
ics: essentials, models, development trends. Nauchno-tehnicheskie vedomo-
sti Sankt-Peterburgskogo gosudarstvennogo politehnicheskogo universiteta.
Ekonomicheskie nauki, 2018, Vol. 11, (6), pp. 22-36. (In Russ.). DOI: 10.18721/
JE.11602.

Acknowledgements

The research performed under Agreement No. 075-15-2022-1195 dated
30.09.2022, signed between the Ministry of Science and Higher Education
of the Russian Federation and the Federal State Budgetary Educational In-
stitution of Higher Education Kemerovo State University

For citation

Shcherbakova L.N., Evdokimova E.K. & Fedulova E.A. Possibilities for “non-
green” decarbonisation in the energy sectors. Ugol; 2023, (4), pp. 79-83.
(In Russ.). DOI: 10.18796/0041-5790-2023-4-79-83.

Paper info

Received February 20, 2023
Reviewed February 28, 2023
Accepted March 27,2023

AMPESb, 2023, “YTONb" b



I uvoroBu3ALMA

OpuzuHaneHas cmames

YK 330.34 © E.C. MaTeposa, H.A. Vicaesa, J1./. Cadwynnun, UK. Opnos, PP. fain3atynnuH, O.A. Hectepogsa, 2023

Ananus ¢yHKUMOHUpPOBaAHUA
CeKTopa ropHoAoObIBalOLLeil NPOMbILLNIGHHOCTH
B ycnoBuaAx uuposusauum Ha npumepe AK «Anpoca»

DOI: http://dx.doi.org/10.18796/0041-5790-2023-4-84-89

MATEPOBAE.C.

KaHO. 5KoH. Hayk,

doyeHm KagheOpbl SkoHOMUYeckol meopuu
Camapcko2020cydapcmeeHH020
3KOHOMUYeCK020 yHU8epcumemad,

443090, 2. Camapa, Poccus,

e-mail: nedlen63@yandex.ru

MNCAEBA H.A.

CmyoeHm Camapcko20 20cy0apcmaeHH020
3KOHOMUYEeCK020 yHU8epcumemd,

443090, 2. Camapa, Poccus,

e-mail: isaeva.natalia2000@mail.ru

CAOUYJIINH ..

Jokmop 3koH. Hayk, npogheccop,
3amecmumesib Oupekmopa no Hayke
WMHcmumyma ynpagneHus 3KOHOMUKU

u puHaHcos KazaHckoezo ([pugosmkckozo)
¢edepanbHo20 yHUBEpCUMeMa,
4420008, 2. KaszaHsb, Poccus

e-mail: Lenar_s@mail.ru

OPJI1OB W.10.

KaHO. 3KoH. Hayk, 00KmopaHm
MHcmumyma ynpasiieHus 3KOHOMUKU

u puHaHcos KaszaHckozo (lpugomxckozo)
¢edepanvHozo yHUsepcumema,
4420008, 2. KazaHe, Poccus

e-mail: snf079@yandex.ru

FAU3ATYJUIAH P.P.

KaHO. 5KkoH. Hayk, dokKmopaHm
WMHcmumyma ynpagneHus 3KOHOMUKU

u ¢puHaHcos KasaHckoezo (lpugosmKkckozo)
¢edepanbHo20 yHUBEpcumema,

4420008, 2. KasaHe, Poccus

e-mail: ramil.gayzatullin@tatar.ru

HECTEPOBA O.A.

AcnupaHm VIHcmumyma ynpasjieHus 3SKOHOMUKU
u puHaHcos KaszaHckozo ([pugomxcko2o)
¢hedepasnbHoO20 yHUBEpCUMeEM ,

4420008, 2. KasaHe, Poccus

e-mail: lesya1609@mail.ru

d AMPENb, 2023, "YTONb”

B coBpemeHHOM mupe pa3BuTne oTpacier Kakoi-Tmbo CTPaHbl He
MPeACTaBAAETCA BO3IMOXHbIM 6€3 TaKOro MpoLecca, Kak Lndposun3a-
ymA. HapasHe ¢ 6aHKOBCKIUM CEKTOPOM — MEPELOBLIM B UCMO1b308a-
HUM MHPOPMALMOHHBIX PELLIEHWNV CTOUT CEKTOP ropHOLOObIBAIOLIEN
npomblneHHoCTY. Ha npumepe [TAO «Anpoca» 6bina paccMOTpeHa
DOJIb BIIMAHWA TPAHCPOPMALMOHHOTO GakTopa Ha CTeNeHb MpUB/eKa-
TeIbHOCTY KomnaHwun. OnpegeneHsl ey, KoTopble CTaBUT NEPEL] Co-
60/ ropHOA06bIBaLaA OTPAC/Ib MPU BHELPEHMI HOBOBBEAEHNV LID-
POBOIo XxapakTepa. IT0 BAVAHUE PaCrPOCTPAHAETCA Kak Ha COTPYAHM-
KOB KOMIaHWu, Tak 1 Ha HEMOCPEACTBEHHbIX KITMEHTOB. [1pu 3ToM npo-
UCXOAUT CMeHa bU3HeC-rpoLeccoB. [lpyBeneHs! npyumepsl byayiyero
B3aMOAENCTBUA TEXHOOMMYECKMX Pa3paboTOK, MHHOBALMOHHbIX pe-
LIEHWV C CEKTOPOM asiMa3of0bbiBatoleri otpacin. CaenaHsl BbIBOLbI,
CBA3AaHHbIE C aKTYalbHOCTbIO AalTbHENLLEro PA3BUTUA HAMPaBAEHNA.
OnpeneneHbl BEKTOPbI MOBbILLIEHVA MHBECTULMOHHOM MPUBAEKATE Tb-
HOCTW [paroLeHHbIX KaMHen Yepes [T-peluerHns v pyrue MHHOBaLym-
OHHble pa3paboTKu.

Knroueswie cnoea: yugposusayus, 20pHo006bi8aowas npomoilu-
JIeHHOCMb, MpaHcgopmayusd, yugposol aimas, OpdazouyeHHble KAMHU,
IT-peweHrus, 6puniuaHmosasn «Kop3uHa», 6aHKOBCKUU cekmop.
AnayumuposaHusa: AHann3 GyHKLNOHNPOBAHMWA CEKTOPa FOPHOA0-
6bIBatoLLEN TPOMBILISIEHHOCTM B YCNIOBUAX LM POBU3aLIML Ha NpUMe-
pe AK «Anpoca» / E.C. MaTtepoBa, H.A. VicaeBa, J1./. CaduynnuH n gp.
//Yronb.2023.N24.C.84-89.DOI: 10.18796/0041-5790-2023-4-84-89.

BBEOEHUE

Hu ogHa chepa Ku3HegeATeNbHOCTN YENOBEKa Ha CerogHALWHNIA
ZeHb He GyHKLMOHMpPYeT 6e3 NPOHUKHOBEHUS B HUX TAaKOTO MpoLec-
Ca, Kak uudposmsauums.

Lindposusmpyemblii MrUp, a MUMEHHO, TPOAYKTbI €ro GYHKLIMOHPOBa-
HWA — 3TO OfMWH 13 paKTOPOB TpaHCHOPMaLIMK BCeX OM3HEC-NPOLIECCOB.
Heo6xoarMo NOHMMATb, YTO JAHHOE MOHATVE HAMHOTO LUKPE, YEM ero
OMUCBIBAIOT MHOTME aBTOPbI. B HEro BKJOYAOTCA HE TONbKO UHBECTU-
poBaHVe B TEXHONIOrMYeCcKme pPa3paboTKy HOBOrO NOKOJIEHNSA, HO U
BHEJpEHVe NOCIeAHNX C LUeNbio M3MEeHEeHUs CTPYKTYpbl AeATeNIbHO-
CTV KOMMNaHWM, @ 3HaYWT, NX NpoAyKToB n ycnyr [1].

[laHHOe HanpaBneHue, Kak MHOTUE CYUTAIOT, iIeNaeT OCHOBHOM yrop
Ha pa3BuTMe GaHKOBCKOIo cekTopa. Ho 3To He Tak. ApKum gokasaTesnb-
CTBOM O0O6PATHOTO BbICTYNMAET FOPHOAOObLIBAIOLLASA MPOMBILLIEHHOCTD.



OCHOBHOW PA3JEN

[lns 6onee feTanbHOro PacCMOTPEHVA BOMPOCa BO3bMEM
AK «Anpoca» (MAO), 3apernctpupoBaHHyto B Poccum, ABnaio-
LLYyIOCA KpYMHeWLen anma3ofo0bbiBatoLLell KOMNaHen B oT-
pacnv 1 OCHOBHbIM MOCTABLLMKOM aJIMa3HOro CbipbA B MU-
poBOM MacLuTabe.

YaenbHbI BeC 4O6LIUM KOMMAHWUM B MUPOBOI 00bIYe as-
Ma30B B 2021 r. coctaBun 32,4 MITH Kapar, uTo 6onbLue npea-
blgyLero roga Ha 8%. KomnaHua opueHTMpyeTca Ha MMpPoBoe
nuaepCTBO B OTpaciuv obblum aniMasos 1 B 3TON CBA3M pea-
N3YeT UMEeIoLMEeC y akLMOHEPOB NHTepechl, 3GHEKTUBHO
MCnonb3ya NMetoLLytoca cbipbeyto 6a3y [2]. Toprosna akuu-
AMM KOMMNaHuM Ha MockoBckon bupxe ocywecTenseTca Ha
npoTaxxeHnn gecatn net. B koHue 2020 r. cocToAnoch BKIO-
yeHume akLMi KOMMaHUN B COCTaB KOTUPOBAJIbHOIO Cnucka
NepBOro YpoBHH.

AKTUBbI KOMMaHUN NPENMYLLEeCTBEHHO HaxoaAaTcA B PO -
B ApxaHrenbckou obnactu v PCA n B Adpuke. 3anacbl Komna-
HUK NO anMasaM NpeBbIWAT MUTapa KapaT. [aHHble 3a-
nacbl Hanboree KpynHbie B MUpe.

Hons akumin KomnaHuu, cBo6ofHO obpallaoWmMxCca Ha
pbIHKe, COCTaBNAET CerofHA TpuauaTb YeTbipe NpoLeHTa.
MyHuumnnanutetol PCA, HenocpeactBeHHo PCA n PO Bna-
Oel0T WeCTbIAECATbIO WeCTbo NpoueHTamm akuun. MNpo-
¢bunb KOMNaHUM COCTOUT B Pa3BefKe afiMa3oBs, Ux fobblue
n peanusaunun. lobblya OCyLLeCTBNAETCA B paHee yKasaH-
HbIX PerrmoHax, Takux Kak ApxaHrenbckas obnactb u PCA.
B pa3paboTke HaxoQATCA POCCHINHbIE MECTOPOXKAEHUA U
KMMOepnmToBble TPYOKM (KONMYECTBO KOTOPbLIX COCTaBIISA-
eT WwecTHaauaTb 1 ABeHaauaTb COOTBETCTBEHHO). OCHOBY
TEXHONOrMYeckomn 6a3bl KOMMNaHWM COCTABAAIT YHUKASb-
HbIl TEXHNYECKMNI OMbIT AEATENIbHOCTM B CJIOMKHbIX KMMa-
TUYECKNX YCNOBUAX CEBEPHBIX PErMIOHOB M NepefoBble MU-
pOBble HayYHO-TEXHUYECKME JOCTMXKEHMA.

KomnaHus obnagaet co6CTBEHHbIM KOMMIEKCOM reoso-
ropassefKku, QyHKLMOHUPOBaHME KOTOPOro obecneyrBaeT
BO3MOXXHOCTb YBENNUYMBATL PecypcHyto 6a3y. Haxogawmecs
Ha 6anaHce KOMMaHUN MEeCTOPOXAEHUA XapaKTepur3yoTcs
3anacamu, oLeHKa KOTOpbIX, MPOBeAeHHasA B COOTBETCTBUM
co ctaHpapTamm K3, coctaBnsiet 6onee munnnapga Kapart.
YaenbHblli BEC aJIMa30B, KaUeCTBO KOTOPbIX ABMAETCA OKO-
NOOBESIVPHBIM Y I0BEIMPHDBIM, PaBEH CEMUOECATN NPOLIEH-
Tam foObluM C TOUKM 3peHnsa 06bemMa 1 NopsifKa AeBAHOCTA
BOCbMW NPOLIEHTaM — C TOUKM 3peHUs CTommocTu. KomnaHu-
e OCyLLeCTBAAETCA AeATENbHOCTDb MO reosioropasBeike 1 Ha
adprKaHCKOM KOHTUHeHTe. B 2019 r. cocToanock cnmsHue ¢
Zimbabwe Consolidated Diamond Company.

KomnaHus obnagaet npeanpuatuem, npoduib KOTOPOro
CBfA3aH C OrpaHKomn 6punnnaHToB. B Konnektuee npegnpus-
TUA NPUCYTCTBYIOT Hambonee KBanudULMpPOBaHHbIE Crielu-
anuUCTbl CTPaHbI, KOTOPbIMY Oblna co3faHa Konnekumsa 6pun-
nunaHToB «uHacTua». B 2019 r. B pynny Anpoca 6bin BKto-
yeH 3aBog «KpucTanny, Hanbosnee KPynHbI NPOV3BOANTESNb
6pUNNNaAHTOB Ha Tepputopun EBponsi.

Poccuiickan ®egepaLus C TOUKY 3peHNs CTOMMOCTU 11 06b-
ema foObiBaemMbIX a/iMa3oB ABNAETCA MUPOBbLIM JINLEPOM.
Dona obpabaTbiBaeMbix KOMMNaHUEN anMa30B COCTaBNAET Ae-
BAHOCTO TPY NpoLeHTa oT obulen obpaboTku B PO. Komna-
HUA NngupyeT B chepe fobblum anmaszos B mupe. Kniouesble

umorosusaums [l
|

KOHKYpPEHTbl KOMMNaHW1 B MMpe NpeAcTaBieHbl KOMNaHUAMYN
Petra Diamonds, Rio Tinto n De Beers.

KopnopaTrBHOe ynpaBneHne KoMnaHum npeacTaBieHo B
BUJEe paLrOHaNibHO CHOPMUPOBAHHON OPTCTPYKTYPbI, BKIIHO-
YaloLLe OpraHbl, OCYLLECTBAAIOLLME YPABMIEHNE M KOHTPOJIb,
MeXKAy KOTOPbIMM CYLLECTBYET OT/IaXKEHHbIA MEXaHN3M B3au-
mopencTemA. B KauecTBe BbiCLIero opraHa ynpasneHus Bbl-
cTynaeT TpaguUMOHHOE AN aKLMOHEPHbIX KomnaHun O6-
wee cobpaHre. DyHKUMY MO CTPAaTErMUYECKOMY PYKOBOACTBY
U KOHTPOJIIO AieATENIbHOCTY NPaBJieHNsA peanmn3yoTcs Habso-
faTenibHbiM coBeToM. pun yKazaHHOM coBeTe QYHKLMOHU-
pyeT pAg KOMUTETOB: NO ayAuTY, MO BO3HarpaXaeHuaMm 1 Ka-
Apam 1 no GopMUPOBaHMIO CTpaTErMUYeCKNX ninaHoB. Obe-
crneyeHne onepaTMBHOIO yNpaB/ieHNA OTHOCUTCA K KOMMe-
TEHLUMM NpaBneHuns.

CornacHo fiaHHbIM U3 OTYETOB KOMMaHWK, 13 15 UneHoB Ha-
6nofaTenbHOro CoBeTa YeTblpe ABAAIOTCA HE3aBUCMMbIMU.
NoMnmo yeTbipex He3aBUCUMBIX YIEHOB ecTb ewe 11 npep-
cepfaTesiell, KOTopble B OCHOBHOM 3aLUMLialoT MHTepecbl PO
Pecny6numku Caxa. bonbwmHCTBO YUneHoB NpucyTcTByeT B Ha-
6nofatenbHoM coBeTe MeHee naTu neT (kpome O.P. Degopo-
Ba), YTO MOXET ObITb ABHbIM MPU3HAKOM TOTO, YTO B KOMMa-
HUN NPOMCXOJAT NPOLEeCChl PeCcTPYKTypu3aLmm.

CornacHo HoBeliLen AUBMAEHAHOW NONIUTYKE, yTBEPXKAEH-
HoWM B MapTe 2021 r., ABMAEHAbI BbINJIAUMBAKOTCA ABaXAbl B
rog, 633011 BbICTyNaeT CBOOOAHbIN fEHEXHbIN MOTOK. B 2021 1.
LAVBVAEHAbI Ha akuuto cocTasunu 9,54 py6.

Mepengem K pacCMOTPEHMIO GUHAHCOBOTO COCTOAHUS HA
COBpPEMEHHOM 3Tarne pa3BuTHA.

AHanus ANHaMUKN N3MEHEHUIN NPOBOAWCA MO YeTbipem
OCHOBHbIM MOKA3aTENAIM: aKTVBbl, COOCTBEHHBI KanuTasn KOM-
naHUK, Bbipy4yka OT OCHOBHOW AeATENbHOCTA U YACTasA Npu-
6binb [3].

[vHaMrKa N3MeHeHUA aKTUBOB KOMMaHWW, NpeacTaBieH-
HasA Ha puc. 1, NOKa3biBaeT HEPABHOMEPHbIN €XXeroHbi pOCT
3a NpoLefLe HeECKONbKO NIeT, YTO CBUAETENbCTBYET O pac-
WMPEeHUN NPEANPUATAEM XO3ANCTBEHHOIO 06opoTa. 3a no-
CnefHUN rof pocT akTrBoB coctasun 20,6%.

PocT gonn o6opoTHbIX akTBOB B 2021 T. ABAAETCA NOJO-
XKUTENIbHOW TeHAEHLMEN, TaK Kak JaHHbIN $haKT cnocobcTyeTt
YCKOpPEHVI0 060paunBaeMoCTyi CPefCTB NPeanpuaTrs.

bonee getanbHbIN aHaNM3 OTYETHOCTY NOKa3bIBaET, YTO NPU-
YVHOW yBeNMYeHNA 10 0OO0OPOTHBIX aKTVBOB ABAAETCS 3Ha-
YMTENbHBIN POCT AEHEXKHBIX CPEACTB Ha OAHKOBCKIX CYETAX 1
Zeno3uTax, B 2021 r. geHeXXHble CpeacTBa yBenmumnmcs bonee
yeM B LWeCTb pa3 (npumepHO 73 miH py6.). Cpeam 0o60pOTHbBIX
AKTMBOB, KaK 1 MOJIOKeHO KOMMaHVAM ropHOZ0ObIBaloLL el OT-
pacnu, cTaTbs «3anacbl» cocTaBnseT 44%. Ha BHeobopoOTHbIE
npuxopmnTca okono 90% OCHOBHbIX cpeAcTs, 3% — Ha NHBe-
CTULMM B CTPYKTYPHbIE NPeanpUATUA U OTIIOKEHHbIE HaNloro-
Bble aKTVBbl, MeHee 1% NpuxoanTCa Ha JeNTOBYI0 penyTauuio.

OTHocuTenbHO cTPyKTYpbl NnaccmeoB [MAO «Anpoca» Bce
[OBOJIbHO ACHO. MOXHO YBMAETDb, YTO 3a NOCeHNEe YeTbl-
pe roga HabniopgaeTca TeHAeHLMA YBenMYeHna fonm obssa-
TenbcTB. [pnumnHa 3aknoyaeTca B TECHOM COTPYAHMYECTBE C
6aHKOBCKVIM CEKTOPOM, OCHOBHO LIeJIbI0 KOTOPOTO BbICTYMa-
€T NPOABIIXKEHVIE CBOMX NPOAYKTOB. TeM He MeHee 10151 CO6-
CTBEHHbIX CPeICTB NPeBbILIAET [0S0 3a€MHbIX, YTO MO3UTKB-
HO CKa3blBaeTCA Ha KOMMNaHUW B LEENTOM.

ATPESIb, 2023, “YTONb" b
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Fig. 1. Structure of ALROSA's assets and liabilities for 2018-2021

3a nocnegHve yeTbipe rofa KOMMNaHUsA NepexmnBsasna He nyy-
Wwne BpemeHa. Ha pe3ynbtaTbl YACTOM NPUOBINN 11 BbIPYUKM
oKasanuv BANsAHME HEMPOCTas MaKPOIKOHOMMYecKasa obcTa-
HOBKa, a Tak)Ke CHMXKeHMe CNpoca Ha afiMa3HOM PblHKe. Bbi-
pyuyKa OT npogak rpynnbl no ntoram 2021 r. cHM3mNacb Ha 7%,
CTOVT OTMETUTb, YTO NOSIOKNUTENbHbIM APariBEPOM ANA BbIPyY-
K1 cTano ocnabneHue pybna, nockonbKy okono 91% Bbipyuy-
K1 KOMMaHM1 HOMVHUPOBaHbI B foriapax. Ymcraa nprbbiib
KomMnaHun B 2021 1. cHU3mnnacb Ha 49% OTHOCUTENbHO NpeAbl-
ayutero roga. Ctout ckasaTb, UTO 3TO MPOU3OLLIIO B pe3yfbTaTe
BPEMEHHO 6/TOKMPOBKU O13Heca. [MaHaeMuns, KApaHTUHHbIE
Mepbl 1 3aKpbITUE ayKLNOHOB OKa3ann 3HaunTeslbHOe BANA-
Hue. Tem He meHee AK «Anpoca» y»Ke B UeTBepTOM KBapTane
2021 r. AeMOHCTPUpPOBana 3HauYMTeNbHbIN POCT NOKa3aTtenen
(BbIpyUKa yBennuuiach B ABa pa3a Ha poHe BOCCTaHOBNEHNA
CNpoca Ha anmasbl) OTHOCMTENIbHO MpeAblayLLEero KBapTana
TOrO »e rofga, uTo NpefCcTaBieHo Ha puc. 2.

MokazaTenu NMKBUZHOCTY, KaK cfiegyeT u3 mabii. 1, no nto-
ram 2020 r. UMenu BbICOKMNe pesysnbTaThl.

HopmaTue koaddurmeHTa TekyLLen TMKBMAHOCTY s pOC-
CNINCKOTO pbliHKAa HaxoamTcA B grnana3oHe 0,2-0,5, B npowea-
Lem rogy KOMnaHum yganocb goctnub 3HaveHus 0,34. 3T1o
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Fig. 2. Dynamics of ALROSA's revenue from sales of rough and
polished diamonds in 2017-2021, bln USD
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Ta6bnuua 1
OuHamnKa nokasarteneu IMKBUAHOCTU
MAO «Anpoca» 3a 2018-2021 rr.

Dynamics of ALROSA’s liquidity indices for 2018-2021

Koa¢ppuumenr 2018r. 2019r. 2020r. 2021r.
Cash Ratio 0,0458 0,1677 0,0756 0,3423
Quick Ratio 1,0118 0,8331 0,8947 1,5832
Current Ratio 2,2276 2,0749 2,7846 2,8061

o3Hayvaert, uto AK «Anpoca» B COCTOAHUM Noracutb A0 34%
TeKyLMX 06A3aTeNIbCTB B KPAaTKOCPOYHOM NMEPUOAE 3a cUYeT
BbICOKOJIKBUHbIX aKTUBOB.

KoadpdurureHT cpouHoii nMKBMAHOCTM No utoram 2021 r.
TaK)Ke HaxoauTCA B ONTMMaNibHOM AiManasoHe (>1) ana an-
Ma3HOro CeKTOpa, YTo O3HaYaeT OTCyTCTBME AeduunTa NuK-
BUAHbIX CPEACTB Y KOMMAHWW, @ TaKXKe CNYXXUT NONIOXKNUTENb-
HbIM CUTHANIOM 4151 UHBECTOPOB.

B 2021 r. KO3pPMLMEHT TEKYLLEN TNKBULHOCTY COCTaBUI
2,81 (Npy HopmaTuMBe >2) 1 CBUAETENbCTBYET O TOM, YTO 060-
POTHbBIX CPeACTB NPeANPUATMA [OCTaTOYHO ANA NoralleHuns
KpaTKOCPOUHbIX 00653aTeNbCTB.

CTonb BbICOKME NOKa3aTenv NIMKBUAHOCTU CBUAETENbCTBY-
toT 0 duHaHcoBow ycTonumsoctu MAO «Anpoca».

HecmoTps Ha CHUXKeHWe NoKa3aTesiA aBTOHOMUM MO Pe3yJib-
TaTaM NOC/eAHNX JIET, KOMMAHUA XapaKTePU3yeTca Kak nme-
foLlan JOCTAaTOYHOE KONMYECTBO COOCTBEHHBIX CPeACTB AsiA
|Pa3BUTUSA, STO OCOOEHHO BaXKHO AJ1s1 KOMMAHWM FOPHOA06bI-
Batoulero cektopa [4]. KoadpouuymeHT C/D - 3TO OTHOLWEHME
NpUTOKa AEeHEXHbIX CPELCTB K Cymme 06s13aTenbcTB. Cash
to Debt Ratio no ntoram 2021 r. ocTancs Ha ypoBHe npegbl-
Jyuiero rofa, YTo HUXe onTMMarnbHoro 3HayeHus (0,4-0,45).
Mpw faHHOM 3HAYeHUU NoKa3aTessa KOMMNaHuy noTpebyeTca
(1/0,38) 2,6 roga Ha norawieHune gonra.

Koadduument Debt to Asset nokasbiBaeT, Kako NPOLEHT
aKTMBOB GpMHAHCMPYETCA 3a CYET 3aMMCTBOBAHUI MO CPaB-
HEeHMIO C MPOLEHTOM aKTVBOB, KOTOPble GUHAHCMPYIOTCA NH-
BecTopamMu. 3a nepuopg ¢ 2018 no 2021 r. noKkasaTesb KOmMna-
HUK He BbIXoAW 3a pekomeHgyemble pamkn 0,1-0,7, ogHako
yBenuyeHue koadduumenTa go 0,49 8 2021 r. rosopuT 0 po-
CTe 3aBUCMMOCTU OT BHELLHUX KPeaUTOpPOB.

B Lenom MOXHO roBOpUTb O HEKOTOPbIX YXYALUEHUAX MO-
KasaTenein ¢prHaHcoBon yctonumsocTn AK «Anpoca» nocne



Kpu3uca 2020 r. OgHako 3HauYeHnA Ko3GPULMEHTOB He BbIXO-
AT 32 PaMKN PeKOMEHAYEMOro AMana3oHa, YTo CBMAETENb-
CTBYeT 0 GPUHAHCOBOW YCTOMUMBOCTM NPEANPUATAA Jaxe B
nepuog Kpusuca.

MAO «Anpoca» Bcerga nokasblBano Camble BbICOKME Pe3ysib-
TaTbl peHTabenbHoCTH No oTpacnu. OgHako B 2021 r. Mbl Ha-
65110laeM CHMKEHME MOKa3aTenel peHTabenbHOCT OTHOCU-
TeNbHO NpeablAyLero roga, NPUYNHOWM 3TOrO ABNAETCA CHU-
XKeHvie UNCTo NPUOLIIY KOMMAHUK, YTO OTPaXKeHo B mabii. 2.

Mangemuns COVID-19 noyTn NONMHOCTbIO OCTAHOBUIA MU-
POBY!0 TOProOBJIIIO afiMazamu. ITO yCyrybuno cyliectsyiowime
npobnembl: MHOrMe anmMa3ofo0bbiBatoLe KOMMNaHUM BCTY-
nunu B 2020 r. C BbICOKOW JONTOBOM Harpy3kon. Kpome Toro,
LieHbl Ha anmasbl HEYKNOHHO CHUXKaNUCh B TeYeHne nocnes-
HUX CEMW NIET, YTO CAenano gobbiyy BO MHOMMX 061acTsX He-
peHTabenbHOM.

CTouT OTMETUTD, YTO MO pe3y/bTaTam aHanr3a GUHAHCOBbIX
nokasatenen MAO «Anpoca» gaxe B Nepuom HeCTabuibHom
SKOHOMMNYECKOW CUTYaLM AEMOHCTPUPYET BbICOKME NOKa3a-
Tenu GUHAHCOBOW YCTOMNYMBOCTU 1 PeHTabeNlbHOCTY B CPaB-
HEHWK CO CpegHeoTpac/IeBbIMU.

Mocne aHanu3a Gp1HAHCOBOW OTYETHOCTU U OCHOBHbIX PpU-
HAHCOBbIX MOKa3aTenen KOMNaHnM nepengem K OueHKe 1H-
BECTVLIMOHHOW MPUBJIEKATENIbHOCTM akuuin «Anpoca». Ha
JaHHOM 3Tarne aHanMTK NPOU3BOANT pacyeTbl NoKasaTenen
OLEHKM CTOMMOCTM KOMMaHMK, KOTOPble MO3BOMAIOT onpeae-
NNTb CTEeNeHb HeJOOLEHEHHOCTW/NepeoLeHEHHOCTU aKL i
npeanpuatus. CTout OTMETUTD, YTO 3HAUEHWA Pe3yNbTaToB Oy-
nyT 6onee nHGOPMaTMBHBIMU B CllyYae CpaBHEHUA KO3ddu-
LMEHTOB KOMMaHUW CO CpefHeoTpacsieBbIMU MOKa3aTenAMy.

Ina oueHkn akuuin AK «Anpoca» 6bi1 BbIGOpaH psig noka-
3aTenen. [ponsBeaeHHbIe pacyeTbl, faHHbIe NPeACcTaBeHbl
B maébn. 3.

Mo nToram npolueALero roga HabNLAETCA POCT BCEX MOKa-
3aTesnien OLleHKN CTOUMOCTM KOMMNaHWK, 3HaYNTENbHO yBeNW-
unnca nokasarenb P/E — ueHa/npubblinb, YTO CBSI3aHO CO 3Ha-
UMTENbHBIM CHVKEHMEM YMCTON NprbbIM «Anipoca» B 2021 T.
OTHOCMTENbHO NPOLWOro roga. PaccmoTpum pesynbTaTbl MO-
KasaTesiell OTHOCUTENbHO CpeaHeoTpacsIeBbIX 3HaUYeHUN. Cne-
AyeT oTMeTuTb, YTo NMAO «Anpoca» — MOHOMOJINCT B alIMa3o-
pobbiBatoLem cekTope Poccuu, MO3TOMY CUMTaEM LieNiecoo-
6pa3HbIM NPOBOANTL CPABHEHUS C MUPOBBIMU aHanoramu.
Takxe, Kak yxe oTme4yanocb, B8 2021 r. B MMPOBOW SKOHOMU-
Ke 1 Ha pbIHKe afIMa30B, B YaCTHOCTH, CIOXKUNTaCb fOCTAaTOYHO
HernpocTasa CUTyauma, YTO OTPA3MIOCh Ha MOKa3aTeNnAaxX KOM-
naHun. B uenax nonyyeHus KOPPEKTHOM MHPOPMALIMM OTHO-
CUTENbHO UHBECTULIMOHHOM NPUBJIEKaTENIbHOCTU aKLUI faH-
HOW KOMMaHUM HeobXOAMMO MPOAHANN3NPOBaTb GUHAHCO-
Bble MOKa3aTenu 3a nocnegHue NATb feT.

KoadouunmeHT ueHa/npubbinb (P/E) nokasbiBaeT MHBECTO-
py Yepes CKOJbKO JIeT OKYMNATCA eHeXHble CpeAcTBa, BIO-
»eHHble B KoMnaHuto. CpefHee 3HaueHMe 3a 5 net = 11,24.
[nAa poccninckoro pbiHKa XOpoLWnn pe3ynbTaT BapbupyeTca
B Anana3oHe ot 1 go 5. OgHakKo, Kak Mbl y>ke FOBOPUII BblLLE,
[aHHaA KOMNaHWA He UMeET CEKTOPabHbIX aHasIoroB Ha POC-
CMINCKOM pbiHKe. CpefHee 3HaYeHMe JaHHOro NoKasaTess 3a
MATb NIET MO afIMa30406bIBalOLLEMY CEKTOPY B MUPE COCTaB-
nAet 16,49. B cpaBHEHUM C pOCCMIACKM POHAOBbBIM PbIHKOM
Mbl HablOJaeM NepeoLeHKY KOMMaHUN.

umorosusaums [l
|

Tabnuua 2
AnHamMmunKa nokasartenei peHTabenbHOCTU
NAO «Anpoca» 3a 2018-2021 rr.

Dynamics of ALROSA's profitability indices for 2018-2021

Koa¢puumenr 2018r. 2019r. 2020r. 2021r.
ROE, % 29,5 36,5 24,7 12,2
ROA, % 18,4 22 14,6 6,2

Ta6auua 3

AHanuns $pnHaHCOBO-XO3ANCTBEHHbIX NOKa3saTenen
AK «Anpoca» 3a2017-2021 rr.
Analysis of ALROSA's financial and business indicators
for 2017-2021

Koa¢ppuument 2017r. 2018r. 2019r. 2020r. 2021r.
P/E 535 7,03 8,03 9,9 25,87
P/BV 2,78 2,07 2,93 2,44 3,15
P/S 2,25 2,01 2,47 2,67 3,84
P/TB 1,84 1,68 2,22 1,79 2,43
EV/EBITDA 4,52 5,05 5,09 6,54 9,87

KoadpdpuuneHT ueHa/ctoumoctb banaHcosas (P/BV) noka-
3bIBaET, CKONbKO Mbl MepennaynBaem Uan He nepennaynBaem
BoBce. CpefHee 3HauyeHMe nokasaTensa «Anpoca» 3a 2017-
2021 rr. = 2,62. [loka3aTefib He BXOAUT B peKOMeHAYeMbIN
nHTepBan ot 1 go 2. OgHaKo cpeHeOTpac/IeBOM NOKa3aTenb
paBeH 5,02, YTo MOXeT CBUAETENIbCTBOBATb O CNPaBeAIMBON
OLIEHKE KOMMAHUMN.

KoaddurumeHT LeHa/Bbipyuka (P/S) noka3biBaeT cTeneHb He-
[OOLIEHEHHOCTU UKW NePeOLLEHEHHOCT KOMMAHUM.

CpepfHee 3HauYeHMe AaHHOro NoKa3aTenA 3a NATb neT = 2,65
npv cpeaHeM 3Ha4YeHM B OTPacan paBHOM 2,96. Huskoe 3Ha-
YeHVe JaHHOTO NMoKa3aTens CBUAETENbCTBYET O 6onbluen npu-
BNEKATeNbHOCTM aKLUI KOMMAHUW 4N1A UHBECTOPA, MOCKOJIb-
Ky B 3TOM C/llyYae NHBECTOP MEHbLUE MAAaTUT 3a KaXKAYHo efu-
HMLY BbIPYUKU, MOJIYYEHHYIO OT peanu3auum co6CTBEHHON
npoaykumm KoMmnaHuu. B uenom, B cpaBHeEHNN CO CpegHNM
roKasaTesieM Mo OTPaC/Iv, OLIEHKY «ANTpOCa» MOXKHO CUMTaTb
cnpasepinBon.

KoadduumeHT LeHa / 6anaHcoBas CTOMMOCTb MaTepranb-
HblX akTUBOB (P/TB) NoKa3bIBaeT CKOJIbKO MHBECTOP NONYUYUT
py6ner 3a 1 py6. nokynku akumu. CpegHuMin nokasaTesnb 3a
MATb NeT Ass JAHHOW KOMMNaHum cocTaBnseT 1,99, UtTo MeHb-
e cpedHero nokasatensa no orpacnu (5,02).

Mynbtunnmkatop EV/EBITDA — 3To pbiHOYHaA OLeHKa efu-
HULbI NPMOLINN — OTHOLLEHME CTOMMOCTV KOMMaHUN K fI0Ha-
norosou Npu6bn. CpegHee 3HaUeHWE NoKasaTesns Mo KOM-
naHuM 3a NATb NeT = 6,22, cpefHeoTpaceBoe 3HaYeHne =
7,06. OTHOCUTENBbHO CpefHEero 3Ha4YeHUA No oTPaCIN MOX-
HO rOBOPUTb O HEGOJBLLOW HEJOOLIEHKE.

AKUUN KOMNAHUW NPUBNEKaTeNbHee, Koraa 3HaueHne aax-
HOro nokKasaTtensa MeHblue. B cpaBHeHUN co cpefHeoTpac-
NeBbIM MoOKa3saTeneM Mo ajiMasHoOMY CeKTopy KoddduumeHT
EV/EBITDA y KomnaHuu «Anpoca» HUXe, COOTBETCTBEHHO
(yunTbiBas TOT daKT, uTo 3HaYeHUe KoadpduumneHTa P/E kom-
NaHWK TaKXKe HUXKe CPefHEeOTPACNEBOrO), akLn faHHO KOM-
naHWUM NpUBMeKaTeNbHbI AN NHBECTOpPA.

AHannM3 NMHBECTULMOHHOW NPUBEKATENbHOCTU aKLUi
AK «Anpoca» no3BonseT cagenatb onpegesieHHble BbIBOAbI.

ATPESIb, 2023, “YTONb" h



I uvoroBu3ALMA

B cpaBHeHWUN ¢ pOCCUNCKNM GOHLOBBIM PbIHKOM KOMMaHUA
MAO «Anpoca» BbIrnAQUT NepeoLeHeHHON. B To ke BpemsA
B CPaBHEHMM C MMPOBbIMM aHanoraMmm 60MbLINHCTBO KO3¢-
bULMEHTOB 3TON KOMMAHWM HAXOAATCA B ONTMAsIbHO JONy-
CTVMbIX AMAMNA30HaX, YTO FOBOPUT O ee CTabuIbHOCTA 1 Ha-
OEXKHOCTU.

AKUMKN KOMMNaHUM «ANpoca» B LIeNOM NpUBReKaTeNbHbl U
PEKOMEHYIOTCA K MPUOBPETEHMIO Ha AAHHOM STarne aHanm3a.

Jio6asi KOMNaHUsA CTPEMUTCA 3aBOEBaTb JOBEPUE KITMEHTOB.
PenyTaumsa — oguH 13 nokasaTtenen nuaepcTsa B onpegenex-
Holi cdepe feATeNIbHOCTU. 3HAUUTENIbHOE BAMAHKE Ha nuaep-
CTBO B OTPAC/IN OKa3blBAIOT cleayiolre GpakTopbi:

noanaep>ka ManofoCTYMHbIX PErMOHOB KONaHMAMY;

MaKCUMM3aLmsA pecypcHol 6a3bl;

yBenmyeHne Npon3BoaNTENbHOCTA U Apyrue.

3TV Uenv NOMOXET OCYLLeCTBUTb LudpoBas TpaHchopma-
umsa [5].

MAO «Anpoca» y»e NpoxoauT AaHHbIN 3Tan. Ludposusa-
uuA HaueneHa Ha chepy NPOU3BOLACTBA. Takne TEXHONOMmY,
KaK MCKYCCTBEHHbIN MHTENNEKT NN LUPPOBOE 3peHMe MOMO-
ryT B OyZlylleM CHU3NTb BBOJ, PYYUHbBIX JaHHbIX M 06ecneymnTb
MaKCUManbHbI 3$GEKT OT AeATeNbHOCTM KOMMNaHuK. Pa3su-
The Hayanock eule ¢ 2019 r. ObecneunTb KomdpopT Ans co-
TPYLHUKOB U ObICTPOTY B OKasaHUM ycnyr yepes nHbopma-
LMOHHYI0 MNOLWAAKY C YAOOHBIM NHTEPPENCcoM — OCHOBHbIE
Luenn Ha bnuxkanwme rogpbl [6].

Ewe oAHMM HOBLUECTBOM A1A KOMMaHMM CTan NPOeKT No
undposm3zaLmm anmasos. Ero Lenb — orpaHnyeHne onnopTy-
HM3Ma Cpefiv YYacTHVKOB ropHOA00bIBaloLLE OTPAC/v, CYyTb
KOTOPOTO 3aK/I0YaeTCsa B NpofaxKe «NoAAeNbHbIX» aIMa30B,
BblPALLEHHbIX CUHTETMYECKUM crnocobom. C nomolublo crie-
UManbHOM GUPKU Ha 13[eNn MOXKHO byfeT oTCiegmTb BeCb
nyTb a/IMa30B OT UX JOObIUM 4O NOCTYNEHUA B npodaxy [7].
[Ina storo 6yaeT co3paHa cnevumanbHas MHGOPMALIMOHHas Ci-
CTeMa, KoTopas MHTerpupyeTcs ¢ GyHKLMeNn KOHTPOA 3a ne-
pemelleHneM anmMasoB. BnuAHwe Takom TexHONorum nomo-
XKeT yBeNnnumnTb CTeneHb fOBepUA NoKynaTesen, a 3To 3anor
BbICOKMX NpoJak 1 xopoluern penyTtauuu [8].

OueBKrAHO, UTO ceroaHsA 6aHKOBCKUIN CEKTOP — NepefoBoi
B MCMOJb30BaHNM U pPoBbIX Nnathopm, Apyrux I T-pelueHnis,
OfHaKO CEKTOp ropHoAoObIBatoLell MPOMbBILIEHHOCTA He
OTCTaeT, Npeasiarasa CBOK NMHENKY NHBECTULMOHHbBIX peLle-
HUIM 6AHKUHTY ANA pa3BUTUA PbiHKA MHBECTULUI B Aparo-
LieHHBI KaMeHb, Hanpumep NPOoAyKT «OPUNIMaHToBas Kop-

Original Paper

3uHa» [9]. Mokynka 6yaeTt ocywecTBnATbCA Yepe3 6aHKOB-
ckue IT-nnowagkn.

3AKJTIOMEHUE

CoBpeMmeHHbI paKTop TpaHChopMaLIv B3HEC-NPOLLECCOB,
nog KOTOpPbIM MOHNMAETCA U POBU3aLUS, OKa3blBaeT 3HaUu-
TesIbHOE BNVAHME HA CEKTOP FOPHOAOObLIBAOLEN NMPOMbILL-
neHHocTu. Ha npumepe MAO «Anpoca» — camoi 60/bLon
KOMMaHmu no obbemam Jo6bIum anmaszoBs 1 pyrux npupos-
HbIX PECYPCOB ObINI0 YCTAHOBNIEHO, YTO HaMNpaBJieHNe, 3afaH-
HO€e COBPEMEHHOCTbIO, ABMIAETCS MPUOPUTETHLIM 11 OKa3blBa-
€T NOJIOKUTENbHOE BIIMSHME Ha OTPacsib B LIEJIOM.
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Abstract

In the modern world, the development of industries of any country is not
possible without such a process as digitalization. On a par with the banking
sector — advanced in the use of information solutions, is the mining sector.
On the example of PJSC Alrosa, the role of the transformation factor on the
degree of attractiveness of the company was considered. The goals that the
mining industry sets for itself when introducing digital innovations are de-
termined. This influence extends both to the employees of the company and
to direct customers. At the same time, business processes change. Examples
of future interaction of technological developments, innovative solutions
with the diamond mining sector are given. Conclusions are drawn related
to the relevance of the further development of the direction. The vectors for
increasing the investment attractiveness of gems through IT solutions and
other innovative developments are determined.

Key words
Digitalization, Mining, Transformation, Digital diamond, Gems, IT solutions,
Diamond basket, Banking sector.

References

1. A digital transformation strategy. Moscow, RANEPA, 2021, 184 p. (In Russ.).
2. PWC in the Russian Federation. Mining Industry in 2020. [Electronic re-
source]. Available at: https://www.pwc.ru/ru/publications/mine-2020/
mine2020.pdf (accessed 15.03.2023).

3A PYBEXXOM -

3. ALROSA. Key indicators. [Electronic resource]. Available at: https://www.
alrosa.ru/about/key-indicators/ (accessed 15.03.2023).

4. Aleksandrov G.A., Vyakina I.V., Skvortsova G.G. & Yakonovskaya T.B. Increas-
ing the investment attractiveness of the mining industry: peat production
and rent relations. Moscow, Ekonomika Publ., 2016, 357 p. (In Russ.).
5.TyulenevaT.A. Digitalization of the mining industry in the region: challenges
and prospects. Vestnik Surgutskogo gosudarstvennogo universiteta, 2020, (4),
pp. 25-33. (In Russ.). DOI: 10.34822/2312-3419-2020-4-25-33.

6. Dikunov L.E. Trends in development of the mining industry in the Rus-
sian Federation. Biznes-obrazovanie v ekonomike znanij, 2021, (2), pp. 42-44.
(In Russ.).

7.Kondratyev V.B. Mining Industry, innovations and economic growth: experi-
ence of developing countries. Gornaya promyshlennost, 2020, (3), pp. 98-104.
(In Russ.). DOI: 10.30686/1609-9192-2020-3-98-104.

8. Kopylov K.N., Kubrin S.S. & Blokhin D.l. The simulation of the excavation
sites of coal mines. Mining Goes Digital: Proceedings of the 39th international
symposium on Application of Computers and Operations Research in the
Mineral Industry, APCOM 2019, Wroctaw. Wroctaw: CRC Press, 2019, pp. 473-
480.DOI: 10.1201/9780429320774-54.

9. Mikhailov A.M. & Korolev I.A. Transformation of the contemporary financial
system and the role of financial technologies. Ekonomicheskie nauki, 2021,
(194), pp. 32-35. (In Russ.). DOI: 10.14451/1.194.32.

For citation

Materova E.S., Isaeva N.A., Safiullin L.I,, Orlov I.Yu., Gaizatullin R.R. & Nester-
ova O.A. Performance analysis of the mining sector in the context of digi-
talization as exemplified by ALROSA . Ugol, 2023, (4), pp. 84-89. (In Russ.).
DOI: 10.18796/0041-5790-2023-4-84-89.

Paper info

Received February 18, 2023
Reviewed February 28, 2023
Accepted March 27,2023

OpuzuHaneHas cmames

YK 343.7 © B.A. WecTak, A . Lipinnakosa, 2023

0c06eHHOCTU KpUMUHAAU3ALNUN BeAHUN
B cdpepe s3HepreTuxu B CLUA

DOI: http://dx.doi.org/10.18796/0041-5790-2023-4-89-92

B cTatbe paccmoTpeHbl BOMPOCh! yroOBHOM OTBETCTBEHHOCTY 3@ OTAE b=
Hble SHepreTnyeckne npectynneHua B CoequHeHHbIx LLiTatax AMepuku.
ABTOPamy MPOaHaIN3NPOBaH PAL HOPMATUBHO-TPABOBbIX AKTOB Ha yPOB-
He kak Degepauymm, Tak v OTAENbHbIX LTATOB, Takux Kak IOxHasa [lakora,
0718, Texac v BUCKOHCHH. Heo[HOpOAHOCTb peryimpOBaHnNa vl KOMIT/IEKC-
HbIVi XapaKTep paccMaTprBaeMow CHEPEI MPefonpeaenaoT MHTEPEC 1C-
CIEA0BATENEV] K JEAHNAM B CPEDE SHEPIETHIKM, KOTOPbIE MOrYT CYNTATHCA

LUECTAK B.A.

Jokmop ropud. Hayk, doyeHm,

npogpeccop kagedpsl y20/108HO20 npaed,
y207108H020 NPOYECCA U KPUMUHAIUCMUKU
MIIMO M Poccuu,

119454, 2. Mockea, Poccus,

e-mail: shestak.v.a@mgimo.ru

KaK TAXKUMU TPECTYIEHUAMY, TaK 1 601€€ METKUMI MPaBOHaPyILIEHU-

AMY (MACAUMUHOP). ABTOpamu CAENAHa MoreiTka PaccMOTPETh OCOOEH-
HOCTW [TOCTPOEHMS MPaBOBbIX HOPM, OCOBEHHO B YaCTV CaHKLIMI, a Tak-
Ke BblAEINTb BUbl SHEPreTUYECKMX MOCAraTenbCTB He TOIbKO Ha yriie-
BOLOPOAKI, HO 1 Ha APYrHe COCTABAAILME TOMINBHO-IHEPIETUYECKOO
KOMI/IEKCA Y CMEXXHBIX 0071aCTew, B YaCTHOCTY CTaHAAPTel 6€30MacHOCTY,

MaHWMYINPOBAHNE PbIHKOM Y BEJEHUE yHETOB U1 PEECTPOB.

LbIMJIAKOBA A.A.

bakanasp npasa,

couckamersib Mazucmepckou cmeneHu
MIIMO MW/ Poccuu,

119454, 2. Mockea, Poccus,

e-mail: tsyplakova.a.d@my.mgimo.ru

ATPESIb, 2023, “YTONb" b



- 3A PYBEXOM

Knroydesesie cnoea: CLLIA, cmamymHoe y20108Hoe npaso, om-
paciesoe 3Hepzemuyveckoe 3aKkoHOO0ameslbCmao, 3auuma
oKpyxatoweti cpedsl, cmaHoapmel 6e30nacHOCMu 8 y2071b-
HOU NpOMbIWI/IeHHOCMU.

Ana yumupoearus: ectak B.A., Libinnakosa A.[l. Oco-
6EHHOCTU KpMMUHaNU3auun aesHui B chepe sHepreTnku
B CLLUA // Yronb. 2023. N2 4. C. 89-92. DOI: 10.18796/0041-
5790-2023-4-89-92.

BBEAEHUE

KoHctutyuna CoegnHeHHbix LtatoB AMepukn 1789 1. He
NPOBO3r/allaeT NpaBa rpakaaH B cpepe 3KOJIornm 1 SHep-
retukn [1]. OHM 3aKpenneHbl B psafe akToB Ha ypoBHe Qe-
Jepauuu n wrtaTtoB. Ha defjepanbHOM ypoBHE 3aCiy>KMBaloT
BHMMaHWA C/liegyioLne 3aKoHbl. Bo-nepBbix, 3aKoH o0 60pb-
6e c 3arpAsHeHnem Boabl oT 01.01.1972 obbABnAeT obule-
HaLWOHANbHOW Lienbio BOCCTAHOBJIEHNE U COXPAHEHME XU-
MUYeCKom, GM3NYEeCKOo 1 B1ONOrMYeckon LenoCcTHOCT Bog
CTpaHbl A8 3awWmnTbl 06wecTBa [2]. Bo-BTOpPbIX, 3aKOH 0 uu-
cTom Bo3ayxe oT 17.12.1963 06a3bIBaeT rocyaapcTBO akTWB-
HO CNOCO6CTBOBATD 3aLLUTE U YYYLLEHMIO KAYeCTBa BO3AYLU-
HbIX PECYpCOB (B TOM Uncsie NyTemM OKa3aHUA TEXHNYECKON
1 GMHAHCOBOV MOMOLLU MECTHbIM OpraHam BnacTu) B CBA3N
C ypbaHu3auuein n yBeinyeHMeM OnacHOCTU BPeAHbIX Bbl-
6pocoB AJiA 06LIeCTBEHHOMO 3 PaBOOXPaHEHNA 1 Bnaroco-
cToAHUA [3]. B-ueTBepTblX, 3aKOH O HALMOHAIbHOWN 3KoOo-
rnyeckon nonntrke ot 01.01.1970 yTBepkaaeT HaLuMOHab-
HYI0 MONINTUKY, KOTOPAs JOMKHA CNOCo6CTBOBaTb NPOAYK-
TMBHOW rapMOHNN MeXAyY YeSIOBEKOM U OKpYyKatoLen ero
cpenow, ycTpaHeHuio yulepba 6rochepe 1 cTumynnpoBsa-
HUIO 300POBbA 1 Griarononyynsa Yyenoseka [4].

OCHOBHAA YACTb

Kpaa 13 HepTtenpoBoaos B 1970-x rogax cTana oAHUM 13
nepBbIX HAPYLLEHNWIA SKONOTMYECKUX HOPM B cdhepe SHepre-
Tuky B CLUA, Tpebyrowux KpummHanusaummn. OHa HapyLa-
€T VHTepeCbl YaCTHbIX JINL, Kak COOCTBEHHUKOB HedTenpo-
BOJOB (MOTepneBLlWNX) UK rocyfapcTBa, UCXoaa 13 oob-
eKTa nocaratenbCcTBa — CoflepXallymxca B HedTenposogax
pecypcoB. Tak, B YaCTHOCTH, B cooTBeTCTBMMK € § 31.19 Yro-
NOBHOrO Kofgekca Texaca, nofjobHoe fesAHne Bbipa)kaeTcs
nnbo B HE3AaKOHHOM BlafeHWW, YAaneHuu, LoCcTaBkKe, Mno-
Ny4yeHnn, NOKyNKe, NPoAaxe, NepemMelleHnn, COKpbITUN
UM TPAHCMOPTUPOBKe HedpTeNPOAYKTa, MO0 B HE3aKOH-
HOM CO3[aHUUN COeMHEHUS NN OTBEPCTHUSA, KOTOPOE HYX-
HO NMpPOCBEPNUTL UK NPobUTb B Tpybe nnu pesepsyape,
nnbo B He3aKOHHOM GypeHun [5]. OTMeyaeTca, YTo Npu-
CBOeHMe HedTenpoayKTa ABNAETCA HE3AKOHHbBIM, eC/IN 3TO
npoucxoaut 6e3 dakTnyeckoro cornacua snagensua. Kpo-
Me TOro, 3aKoHoZaTeNb AaeT onpeaeneHne HedhTenpoayk-
Ty — cblpas HedTb, ra3 UM KoHAeHcar. JIormyHbimM n 060-
CHOBaHHbIM BMAMWTCA 3aBMCMMOCTb HaKa3aHus OT CTOUMO-
CTU NPUCBOEHHOTO HedTenpoayKTa. B cpaBHEHUM € HOp-
Mol u. 3 cT. 158 YronosHoro kogekca Poccunckon Oegepa-
uuu [6], 3aKkoHbl LLITaToB HOCAT Bonee KazynCTUYHBIN Xapak-
Tep ons 6onee geTasbHOro OXBaTa HE3aKOHHbIX AENCTBUN,
HapyLaloLwux npaBa cCo6CTBEHHNKA Ha HEQTENPOAYKT UK
MECTO ero XpaHeHua 1 TPaHCMOPTUPOBKM.
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OTgenbHble BUAbI NPeCcTynneHun, KBanmouumnpyemble Kak
Menkue (MMCOAUMUHOP), KPMMMHANN30BaHbl HA OCHOBaHUM
BoaHbix KogekcoB cooTBeTcTBYOWMX WTaTtos, npu 3Tom
npeaMeTOM MPABOHAPYLUEHUN B HUX MOTYT ObITb He TOJb-
KO BOAHblE Pecypchl, HO U HedTb unu ras. Tak, Hopmbl Bo-
AHoro kogekca Texaca ot 01.09.2007 (ganee - BKT) yctaHas-
NBAIOT YrONOBHYIO0 OTBETCTBEHHOCTb NMLA, KOTOPOE TPaHC-
nopTMpyeT OTXoAbl HedTW 1 rasa nobbIM cnocobom, Kpome
Kak no Tpybonposogy [7]. CornacHo Hopme, cofepallei-
ca B §29.041 BKT, nepeBo34nK He nmeeT npaBa NepeBo3nTb
unu BbibpacbiBaTb HEPTAHbIE 1 ra30Bble OTXOAblI Ha MECTO
NPOu3BOACTBA APYroro HedTerazoBoro NMyLlecTsa. B coot-
BETCTBUM C HOpMOW § 29.043 BKT, HUKTO HE MOXKET MCNOJb-
30BaTb yCJIyru nepeBo3unka Ans yTunmsaumm Hedpreraso-
BbIX OTXO[0B, HAXOAALLMNXCA B aPEH[E, HA APYTMX OO bEKTAX,
CBAI3aHHbIX C JO6bIYeln HedTu nnm rasa. MicknioyeHuem sB-
NAeTCA CMTyauus, Korga nepeBo3yrik nMmeeT odurumanbHoe
pa3spelleHune Ha Takylo feaTenibHOCTb. Kpome Toro, cornac-
Ho n. b § 29.044 BTK, HU o1H NepeBO3UYrK HE MOXET pac-
nops»KaTbCs HedTerazoBbIMU OTXOAAMM Ha MYLLIECTBE 4 PY-
roro nvua 6e3 NUCbMEHHOIO pa3peLLeHnsa 3emneBnagenb-
La, KpomMe yTBepP>KAEHHOro CreLnanbHON KOMUCCen nyH-
KTa 3aXOPOHEHNS.

Hopma, copgepxawanaca B cekumn 29.045 BTK, 3anpeua-
eT NNy NepeBO3nTb OTXOAbl HEPTM U ra3a B TPAHCMOPTHOM
CcpencTBe, Ha KOTOPOM HET IMeHU BNagenbLa 1 HoMepa pas-
pelueHus NepeBo3YrKa. 3Ta nHbopmaLmsa JOMKHA ObITb yKa-
3aHa Ha 06erx CTOpOHax M 3aiHel YacTu TPAHCMOPTHOrO
CcpeacTBa B BUAe CMMBOJIOB He MeHee Tpex A0NMOB B Bbl-
coty. OYeBUAHO, UTO LAHHOE MOJNOXEHVEe 0ObACHAETCA NO-
BbILLEHHbIMU TPE6OBaHMAMY 6€30MaCHOCTM K SKCMyaTaLum
aBTOMOOWNSA, NepeBo3ALLero HedpTenpogyKTbl. [TOCKONbKY B
cnyyae aBapum OTXO4bl MOTYT NMOBJiIeYb Cepbe3HOe 3arpAs-
HeHVe OKpy»KaloLlel cpefbl, cneumnanbHble CUMBOJbI [OTK-
Hbl 06palLaTb BHUMAHWE APYTUX BOGMTENEN Ha MOTEHLManb-
Hbll UCTOYHUK OMACHOCTM Ha Jopore.

HapywwuTtenb BbilweyKa3daHHbIX HOPM NPX3HAEeTCA BUHO-
BHbIM B COBEPLUEHUM YTOJIOBHOIO NPOCTYMNKa C Ha3HayeHu-
€M YrofloBHOIO HaKa3aHua B BUAE WTpadoB B pasmepe He
MeHee 100 nnu 6onee 1000 gon. CLUA vinn nuweHnem cBo-
60[bl B OKPYKHOW TIOPbMe Ha CPOK He 6onee 10 gHen. Op-
HaKO eCcnn N1 He CobNoaaeT agMUHUCTPATUBHbIE Tpe-
60BaHMA BNAaCcTU, BbipaXaloWwmecs B HapyLLEHNN NPaBuna,
npyrKasa, HeMoJly4YeHu NMLEH3UK, paspeLleHmna unmn cep-
TudUKaTa, rnaBa cneLmanbHON KOMUCCMM TakKXKe MOXKET Ha-
3HauNTb NPaBOHAPYLINTENIO HaKa3aHue B Buie Wwipada fo
10000 gon. CLLA B feHb 3a Kaxkoe HapyweHue. OTMeyaeTcs,
YTO KaXkabll AeHb «ANIALLEeeCcs» HapyLeHne MOXeT paccMa-
TPMBaTbCA Kak oTaenbHoe HapyweHune. CTporocTb AaHHOM
Mepbl, MO-HaLLEMY MHEHUI0, OOBACHAETCA ABYMA NPUUYNHA-
MU. Bo-nepBbiX, UMEHHO TakK MOXHO NOBAMUATbL HAa HEZONYLLe-
HUe HapyLLueHN B chepe SHEPreTUKU 1, CJieloBaTesNIbHO, Ha
3alUTY OKpY»KatoLLen cpefbl. Bo-BTopbIX, WTpadbl ABNAOTCA
LOMONHUTENIbHBIM NCTOYHMKOM JOXOZIOB B OI0KeT LWTaTa.

HenocpencTBeHHbIN BbIOPOC OnacHo CybCTaHLMM B OKPY-
KaloLyo cpefly COCTaBAET elle OfHY KaTeropumio npaBo-
HapyLeHN B chepe SHEPTEeTUKUN U 3aLUTbl OKPY>KatoLLen
cpegnbl. CornacHo Hopmam Masbl 2 Tutyna 34A Koguouuu-
pOBaHHbIX 3aKOHOB wWTaTa KOxHaA [akoTa, NnpaBoHapyLK-



Teslb 006513aH B He3aMeIUTENbHOM NOPALAKE YBEAOMUTb 00
3TOM CreumanbHyo KOMUCCMIO, KOTOpasi MPOBOAUT pacciie-
noBaHue gena [8]. B cnyyae, ecnv oH Hen3BecTeH, Cybbek-
TOM NpecTynneHus byaeT cuntatbcs NMbO BRageney umy-
wecTBa, NMMb0o NULO, OTBeYallLLee 3a JaHHOE VMYLLEeCTBO B
nepviog nposefeHus pabot. Ecnv Bnageney HEBNHOBEH, TO
npaBoOHapyLIMTENb JOMKEH BO3MECTUTb Bpes Nmbo Bnagenb-
Uy, nM6o WTaTy B pa3mepe, He npesbiwatouiem 10000 gon.
CLUA. Ecnu npur3HaHo, 4To yuiepb HaHeCeH WTaTy, TO BUHO-
BHbIV MOXET ObITb OCYX[AEH K OTObIBaHMIO TIOPEMHOIO 3a-
KnloYeHuns.

Momymo npecTynneHnii NPOTUB COBCTBEHHOCTM M He3a-
KOHHOW TPaHCMOPTUPOBKU HepTENPOAYKTOB, AeAHNA B Che-
pe 3HepreTUKM KacaloTca U HaPYLIEeHUI cneLlunanbHbIX Npo-
ueayp. B yacTHoOCTW, NpU MHCNEKTUPOBAHNK BrIOPeCypCoB.
CornacHo HopmaMm, cogep»kawumca B rnase 168 CraTyToB
WwTaTa BUCKOHCUH, C nnua, nMetoLero B cobCcTBeHHOCTH B1o-
pecypcbl, OMKHA B3UMATbCA MaTa 3a UHCMEKTMPOBaHMe
HedTV 13 pacyeTa 2 LieHTa 3a Fra/iyIoH Ha BCe HepTeENPOayK-
Tbl, MONyYeHHble MOCTABLLMKOM [/1sl TPOAAXNM B 3TOM LUTaTe
Uy 4NA Npogaxu ans skcnopTta B Wwrat [9]. [MnaTta He B3nma-
eTcA 3a HepTenpoayKTbl, KOTOPbIE OTNPABNAIOTCA CO CKaja
Ha HedTenepepabaTbiBaOLMIA 3aBOA, MOPCKON 1nu Tpybo-
NPOBOAHbBIN TepMMHan, HedTebasy 1 T.4., a TaKKe IKCNOPTU-
PYIOTCS 13 LWITaTa IMLOM, UMEIOLLM JIMLEH3UIO Ha CMEeLLaH-
HbI BUoOpecypc 1 Ha BO306HOBNAeMOe TormBo. Ha npa-
BOHAPYLUMTESS, HE NpoLUeLIero npoleaypy NHCNEKTUPO-
BaHWUA TOMMBA, Hanaraetcs wrpad ot 10 go 100 gon. CLUA
3a Kaxgoe HapylweHue. AHanornyHo BKT otmeuvaeTcs, uto
HeBbIMOJTHEHVE MOJIOKEHUI 3aKOHA CUNTAETCH OTAESIbHbIM
HapyLUEeHVEM 3a KaXKablli 1eHb.

Ewe ogHYM NPUMEPOM MOXET NOC/YKMNTb HapyLIeHMe no-
psAgKa nonyyeHus nocobuii 3a NpuobpeTeHne ONTOM CBbI-
we 1000000 rannoHOB TOMMBA B MeCAL, KOTOpble He pac-
NPOCTPAHAIOTCA Ha TOMIMBO A5 aBUALUK U €ro nepenpo-
Jaxu. OHo MOXeT 06pa30BbIBaTb HECKOIbKO COCTABOB MNpe-
CTynneHui. Bo-nepBbix, Npu ciyyaiiHon omnbKe B 3anonHA-
emMon geknapauum B [lenaptameHT 4OXOA0B NOC/e Bbinja-
Tbl NOCOOMA Ha NMLO HanaraeTca wrpad, paBHbIN 25% Hag-
6aBKM, MJIOC MPOLEHTbI HA CYMMY HEOMJTAYeHHOTOo WTpa-
da 1 cymmy, KoTopas JOoMmKHa ObITb BO3MELLEeHa, HauMHasA C
[aTbl, Korga Wwrpad Ha3HaueH, HanaraeTcsi No cTaBke 12% B
rog. Boo6asok, nnuo 06A3aHO BEPHYTb NOJSYYEHHYIO CYyM-
My. BO-BTOpbIX, yMbILISIEHHAA NOoAaya NPETEH3UN C MOLLIEH-
Huyeckow Lenbto. CaHKLMA OTANYAETCA NNLLb B YaCcTU MPO-
ueHTa wrpada. Bo BTopom cniyyae — 50%.

Opyrum nprmepom Ha pepepasibHOM YPOBHE ABNAETCA
HecobniofeHne CTaHJAaPTOB 6€30MacHOCTU B YrONIbHOM NPO-
MbILIEHHOCTK. 3a HapyLweHnd, yKazaHHble B . d § 820 Tu-
Tyna 30 CBoga 3akoHoB CUUA, Ha3HauvaeTca wTpad B pas-
Mepe go 250000 gon. CLUA n/vnu nuiwieHne ceoboabl Cpo-
KOM [10 Fofia; B Cllyyae peuuavisa npegesbl CaHKLUKM yBenu-
YyeHbl B ABa pa3a [10].

3akoHbl CLLA He BbIZenAOT B KauecTBe OTAENbHOTO AeAHUA
MaHUMyNMPOBaHKE PbIHKOM B Chepe SHEPreTUKHU, XOTS CyLLe-
CTBYIOT OOLLIE MNONIOXKEH WS U BULbI HAKa3aHWI 3a pa3inyHble
MOLLEHHMYECKME CNOCOObI HEJOOPOCOBECTHON KOHKYPEH-
LW, KOTOPbIE MEIOT 06U OO BEKT MPECTYINIEHNA — PbIHOK
1 CBAI3aHHblE C HUMW, OOLLECTBEHHbIE OTHOLIEHUS, Y NpUMe-
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HAIOTCS B TOM YMCie K TOBapO06OopOTY 1 MHBIM SKOHOMUYe-
CKMM OTHOLWEeHKAM B obnactu TIK. K npumepy, Hopma, co-
Jepxalanaca B TUTyne 76 YronosHoro kogekca lOTbl, ycTa-
HaB/IBaET YroNIOBHYIO OTBETCTBEHHOCTb 3a MPOU3BOACTBO,
M3roTOBNIEHUE NN PacnpOoCTPaHeHMe Kakoro-nmbo Togapa
06Lero Ha3HaueHus, yCTpaHaioulee KOHKYPeHL Mo Nto6o-
ro NOCTOAHHOIO NPOK3BOANTENA TaKOro ToBapa. Tak, nuuo,
npopaBas Takon ToBap No 60nee HU3KOW LieHe B ropoge
UAN QPyrom HaceneHHOM MyHKTe, NPU3HAETCA BUHOBHbLIM
B «HecnpaBegnmBon guckpmumuHauymm» [11]. KpumnHanu-
3auma NogobHoro fesHus, 6e3ycnoBHO, ABNAETCA BaXXHOM
COCTaBAAOLEN aHTVMOHOMONIbHOIO PEryNMPOBaHUs B 00-
NacTv SHePreTUKM C yyeTom, uto Ha Tepputopum CLLUA pen-
CTBYIOT He MeHee 50 sHepreTnyeCcknx KOMMaHum.

3AKJTIOMEHUE

Taknm 06pa3omM, MOXKHO BblAeNINTb HECKOJIbKO 0COHBEH-
HOCTeln KpuMuHanusauum geaHuin 8 CLLUA B chepe sHep-
reTMKN 1 3aluTbl OKpYy»Katolen cpefbl. Bo-nepsbix, Bax-
HO OTMETUTb, YTO K pacCMaTPIBAEMON KaTEropumn AeaHumn
OTHOCATCA KaK TAXKME NpecTynneHus, Tak U Mefikue npa-
BOHapyweHusa (MncanumuHop). Mix TakKe MOXHO Knaccu-
drLMpOBaTL Ha FPYNMbl, UCXOAA U3 NpeaMeTa NocsaraTesnb-
CTBa: YyrneBofopoOAbl; OKpyXatoLlaa cpeaa; besonacHoOCTb
06BEKTOB Yro/IbHOWM MPOMBILLIIEHHOCTU; PbIHOK U CBA3aH-
Hble C HUM MPaBOOTHOLLEHMA; YYeT u peecTp. Kputepnem
BblAeNeHnA OTAENbHbIX FPYNN MOXET BbICTYMNaTb 3aKOH, Ha
OCHOBaHMM KOTOPOTO NINLIO MOXET OblTb MPUBJIEYEHO K OT-
BETCTBEHHOCTU: defepanbHbIii U Ha YPOBHE LUTATa; Yro-
NTOBHbIV WU KOMMJIEKCHbIN. BO-BTOpPbIX, TOMUMO HaKa3a-
HUA B BUAE N1LLIEHMA CBOOOAbI HA ONpeaesieHHbI CPOK Ui
oCy>KAeHus K WwTpady B NPaBOBbIX HOPMAX MOXET coaep-
»KaTbCA U NPAaBOBOCCTAHOBMTENIbHAA CaHKLMA — BO3MelLle-
Hue yObITKOB. B-TpeTbnx, HECMOTPA Ha ANAWMNCA XapaK-
TEep HEKOTOPbIX NOCAraTeNbCTB, HEBLIMNOMIHEHNE NPeANnu-
CaHW 3aKOHa HECKONbKO fHelN byaeT cuMTaTbCa OTheNb-
HbIMWU HECKOJIbKUMMW NpecTynneHnamun. B-uetBepTbix, He-
CMOTPA Ha JeTaNbHbIf U Ka3yNCTUYHbIN XapaKTep npaBo-
BbIX HOPM, OTMEYaeM HEOQHOPOAHOCTb PErynnpoBaHus B
YacTM NPUMEHUMbIX CaHKLMIA Ha YPOBHE LUITAaTOB, a TakXKe
OrPOMHOE pPa3HO0bpa3Me 3aKOHOB B flaHHOW cdepe. MNpen-
CTaBNAETCA BaXHbIM KaueCTBEHHO CTPYKTYPUPOBaTb Kak
Ha JOKTPMHANbHOM, TaK U Ha 3aKOHOJATeNIbHOM YPOBHAX
JaHHYI0 KaTeropuio AeaHun.
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UccnepoBaHmne TeXHONOrMYeCKOro noTeHyuana

KapbepoB no fo6blue yrna B wrtare KBuncnenp

CUCNONb30BaHNEM PecypcoB AUCTAHLUOHHOIO
30HANPOBaHUA 3eMNu U3 Kocmoca*

DOI: http://dx.doi.org/10.18796/0041-5790-2023-4-93-96

B cTatbe rpuBOAATCA pe3ybTatel OLEHKM TEXHOIOMMYECKOro no-
TeHLMana v BOIMOXHOCTH 10 JOObIYE yITIA YrONbHbIX KapbepOoB B
wrate KeuHcneH B ABcTpanin. [10 JaHHbIM Crly THUKOBOM CbEMKM
YCTaHOB/IEHbI TEXHONIOTMYECKIME TOKa3aTenu yrosbHbIX Kapbepos,
KOMM/IeKTaLMA FOPHOTPAHCIIOPTHOrO 060PYAOBaHWA, S/IEMEHTbI
CUCTEM Pa3paboTKM yYrobHBIX MECTOPOXAEHWM. CLenaH BblBOg O
TOM, 4TO 3PPEKT OT MaciuTaba rpomn3BOACTBA MO3BOSAECT ePXaTb
06bem Jobbium Y Ha yposHe 300 MIIH T B rOA.

Knroyesole cnoea: 0ucmaHyuoHHoe 30HOUpo8daHue 3emu,
Ascmpanus, wmam KeuHceHo, Kapbepbl no 0obbive yess, mex-
HoJsloz2uyeckuli nomeHyuas, 20pHOMpaHcnopmHoe 06opydosd-
Hue, cucmema paspabomku MecmopoXx0eHus, 3¢hhekm om mac-
wmaba npou3goocmaa.

Ana yumupoeaHus: \ccnegoBaHue TEXHONOrMYECKOro NOTeH-
Lmana kapbepoB Mo fobblue yrnA B Wwitate KBUHCIEHA C MCNOb-
30BaHMEM PeCypCoB ANCTaHLMOHHOIO 30HAMPOBaHMA 3eMnn
13 Kocmoca / W.B. 3eHbkos, YnHb Jle XyHr, E.B. JlornHosa v gp.
// Yronb. 2023. N2 4. C. 93-96. DOI: 10.18796/0041-5790-2023-
4-93-96.

BBEAEHUE

B HacToAwWwee Bpema ABCTpanuaA 3aHMMaeT O4HO U3 NANPYIO-
LMX MONOMKEHN B MMPOBOI SKOHOMUKE Mo o6bemam gobblun
yrnA. SKCNopPT YA 3a NocnefHue Aecatb IeT JOCTUN BHYLLUTENb-
HbIX Pa3MepPOB, YTO CTaNo BO3MOXHbIM 3a CYET TOrO, YTO Ha MaTe-
pVIKe, B ee BOCTOUHbIX LUTaTax, MOCTPOEHbl CamMble MOLLHbIE Yrofb-
Hbl€ Kapbepbl B MUPE C NPOTAXKEHHOCTbIO GPOHTa FOPHbIX PaboT
1o 50 km. MpoBoauTb NccnefoBaHne 6oMbLIWX MO NIoLWaAN Tep-
PUTOPUIA B HACTOsLLIEE BPEMSA MO3BOJIAET UCMOJIb30BaHMe MHOOP-
MaLMOHHbIX PECYPCOB CMYTHUKOBOW CbeMKU. C NOABNEHNEM 1 CO-
BEPLUEHCTBOBAHMEM TEXHOSIOTNIN ANCTAaHLMOHHOIO 30HAVPOBA-
HUA 3eMNKN 13 KOCMOCA CNEKTP peLLaeMblX HayYHO-NPUKIA4HbIX
Npo6sieM 3HaUNTENBHO PaCLUMPWIICA, O YeM CBUAETENbCTBYIOT Pa-
60Tbl POCCMINCKUX 1 3apyOexxHbIX uccneposateneii [1, 2, 3,4, 5,
6, 7, 8, 9]. lNo HaluemMy MHeHUI0, 3Ta TeMaTNKa He NoTepsAeT CBOEN
aKTyaslbHOCTU B GnivKanLuve gecaTuneTms.
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PE3YJIbTATbl UCCNIEAOBAHUA

TEXHOJIOTMYECKOIO NOTEHUUAJIA KAPLEPOB

MO AOBbIYE YIiA B LUTATE KBUHCJIEH

C NCNOJIb3OBAHUEM PECYPCOB AUCTAHLUWOHHOIO

30HAUPOBAHUA 3EMJIU U3 KOCMOCA

C uenblo BbISBNEHWA TPEHAOB B AVHAMMKE OTKPbITON yrneaobbium Ha
ABCTPaNMNCKOM KOHTVHEHTE NPOBeAeHO MACILTabHOe uccnefoBaHue Ha
TeppuTopuu wrata KBUHCNEHA, rae, NO Hallen oLeHKe, fOObIBAOT OCHOB-
HOM 0OBbeM KOKCYIOLLErocsi N SHEPreTUYeCKOro BbICOKOKaUYeCTBEHHOMO
yrna, otnpaBnAaemoro Ha skcnopt [10]. Mo npegBapuTenbHOM OLEHKe,
B nosioce ¢ pasamepamu 120-250x910 km paboTatoT 6onee 50 KapbepoB
C Pa3nNYHOM NPOU3BOLACTBEHHON MOLHOCTbIO. BOCTOUHaA rpaHuLa Bbl-
ZeNleHHOW NONoChl MepeMeHHON WNpUHbI npoxoauT B 70-120 KM OT Mop-
ckon beperoBoi nnHUKM Kopannosoro mops.

Ha Tepputopun WwtaTta BbigeNeHo NATb CEKTOPOB C MPYICBOEHHOW YCOB-
HOW HyMepaLeii, B KOTOPbIX MPOU3BOAAT AOObIYY VI OTKPLITbIM CMO-
CO6OM (CM. pUCYHOK).

o paHHbIM ANCTAaHLMOHHOIO MOHUTOPUWHIA BbIABIEHO KOINYECTBO
0oTpaboTaHHbIX U PabOTAOLMX KAPbEPOB, @ TAKXKE MPOTAXKEHHOCTb Frop-
HbIX paboT B Kapbepax. B 1985 r. B BblieNIeHHbIX CEKTOPax yrosb Ao6bi-
BaNv B 22 Kapbepax, U3 HMUX Ha CEerofHAWHNI aeHb paboTatoT 13 Ka-
pbepoB. B HacTosLlee Bpems B rpaHuMLax cektopa 1 B pabote HaxoasT-
cA 16 KapbepoB, 1 B 22 Kapbepax ropHble paboTbl OCTaHOBJEHDI. B cek-
Tope 2 paboTaioT 13 Kapbepos, 1 B 18 Kapbepax fobblua yris npekpa-
WweHa. B cektopax 3 1 4 paboTaloT COOTBETCTBEHHO 13 1 12 Kapbepos,
a B 11 1 8 Kapbepax ropHble paboTbl 3aBeplueHbl. Ha Tepputopun na-
TOro cekTopa Ao6bIBAOT HEGOJBLLON OOBEM YA B LWECTU Kapbepax, 1
B MATU KapbepHbIX BblpaboTKax fobblua yris ocTaHoB/eHa. Takum 06-
pa3om, ¢ 1985 no 2021 r. KOANYECTBO KapbepoB yBeNMNUYMNIOCh B LIECTb
pas, Ao 124. 3a 36-neTHUI Nepuog B 3TOM LITaTe OblJIO BBEAEHO B IKC-
nnyatayuio 111 Kapbepos, a fobblva yrna 3akoHUYeHa B 64. CymmapHas
MPOTAXEHHOCTb FOPHbIX PaboT B paboTalolmx Kapbepax B HacTosLlee
Bpems coctaBnseT 269200 M, a obLias NPOTAXKEHHOCTb OTPABOTAHHbIX
KapbepHbIX BbipaboTok — 212000 m [10].

o faHHBIM ANCTAaHUMOHHOIO MOHUTOPMHIA 3eMAU N3 KOCMOCA, MPaKTU-
UeCKM Ha BCEX MECTOPOXKAEHVAX NCMONb3YIOT CMJIOLIHbIE OAHOOOPTOBbIE
cucTeMbl Pa3paboTKU C pa3MeLLeHneM BCKPbILLHbIX MOPOA B BbipaboTaH-
HOM NPOCTPAHCTBE KapbepoB. B HEKOTOPbIX CNTyYasx BCKPbILWHbIE MOPOAbI
OTCbINAIOT B 6€3yrofibHbIX 30HaX C
opraHu3auuen BHeLWHNX OTBaNoB.
[nvHa ¢poHTa AO6LIYHBIX PaboT B
Kapbepax HaXxoAWUTCA B LUIMPOKOM
ananasoHe ot 700 no 50100 m [10].

AHann3 paHHbIX CNYTHUKO-
BOWM CbeMKU CBUAETENbCTBYET O
TOM, YTO yrnefo6biBatoLme npea-
npusTna BeZyT Jo6bIvy yrnsa npu
BeCcbMa 6naronpuATHbIX FOPHO-
reonornyecknx ycroBmuax sane-
raHuA yrofibHbIX NnacToB. Konu-
YeCTBO BCKPbIWHbIX YCTYNnoB B
cpepHem cocTtasndet 3-4. Cpeg-
HAA MOLLHOCTb OTpabaTbiBaeMbIx
YrOJbHbIX M1acTOB BapbupyeT no
cekTopam B AgmanasoHe 8-18 m.
MakcrmManbHasa MOLWHOCTb Yrofib-
HbIX nnactos (30 M) HabnoaaeTca
B OIHOM U3 KapbepoB, paboTato-
Lem BO BTOpPOM ceKkTope. 3anera-



HMe NNacToB B OCHOBHOM C/labOHAKJIOHHOE C yrnamu 3ane-
raHus nnacTos 3-5°. OTMeTMM, YTO BO BTOPOM CeKTope pabo-
TaloT TPU Kapbepa Ha MeCTOPOXKAEHWAX YINA C yriaMuy 3ane-
raHus nnactos 10-12°. KOHCTPyKLmMU Hepaboumnx 60pToB Ha
¢dnaHrax KapbepoB NO3BOMAIOT CAeNaTb BbIBOA O TOM, UTO B
KpecT NpocTupaHnaA No NageHunto yrofbHble NaacTbl UMEKT
ropu3oHTanbHoe 3aneraHue.

Bce kapbepbl Mo fobblue yrnsa B UCCNefyeMbiX CEKTOpax
wraTa KBUHCNEH B 3aBUCUMOCTY OT FOPHO-TE0SIONMMYECKIMX
YCNOBUM pa3paboTKy NIacTOB MOXHO YCJIOBHO pa3fenunTb
Ha [Be rPynmnbl: POBHblE MPAMOJIMHENHbIE KOHTYpPbI pa-
60YMX YCTYNOB Ha MECTOPOXAEHNAX 03 TEKTOHMYECKUX
CABUIOB NJ1IAaCTOB 1 KPUBOJIMHENHbIE B MSTaHE KOHTYPb YCTY-
NMOB Ha MECTOPOXKAEHUAX CO CMATbIMU NaacTamu. Ha me-
CTOPOXAEHUAX MEePBON rPYMMbl HA HUKHEM BCKPbILLHOM
yCcTyne ycTaHaBANBAIOT AparfanHbl C roqoBOW NPOU3BO-
anTenbHocTbio 10-12 MnH Ky6. M. B Komnekce ¢ sHepru-
el B3pblBa 3TO MO3BONAET 3HAUMTENbHO CHMU3WTb 3aTpaThl
Ha BCKpbILWHbIe paboTbl [10].

MpaKTryeckn Bo BCeEX Kapbepax pa3paboTka BCKPbILIHbIX
nopogj Npov3BOAUTCA NOCJe NPeaBapPUTENbHOIO PbIXeHWA
6ypOB3pbIBHBIM CMOCO60M. CKBaXKMHbI OYPAT MO AAaroHasb-
HOW ceTKe C pa3Mmepamm 7 X 8 M. CpegHUIN pa3mep B3PbIBHbIX
6nokoB — 150 x 800 M. O6beM ropHO Macchl Npw BbICOTE YCTY-
na 25 m nocne B3pbiBaHWA Takoro OAHOro 6510Ka CoCTaBs-
eT 3,0 MnH Ky6. M. B 3TOM MeeTcA rny6oKMin SKOHOMUYECKUIA
CMbIC/T — MaKCMMaJsibHasA 3arpy3ka MOLLHbIX SKCKaBaTOPHO-
aBTOMOOUIbHbIX KOMIMJIEKCOB.

B oTKpbITON yrnenobbiue npu HEO6ONbLUMX Yrax HAaKMOHa
YrOJIbHbIX MACTOB HA HUYKHEM BCKPbILLHOM YCTYMNe UCMNOJfib-
3YI0T OCTAaTOYHO 3P PEKTMBHO LIarawlme 3KCKaBaTopbl-
AparnaunHbl. [1o3TOMy AnA BCeX KapbepoB XapakTepHOW AB-
nsetca paboTa gparnafiHoB C NepesKCcKaBaLen BCKPbILIHbIX
nopog. LLnpuHa 3axogok gparnanHoB paBHa 75-80 m. B ka-
pbepax, rae AjrHa BbleMOYHbIX 610KOB MeHee 700 m gpa-
rnarHbl He npumMeHsioT [10].

BCKpblILLHbIE YCTYMbI, 338 MCKMIOYEHMNEM HAAYTOJIbHOIO YCTY-
na, oTpabaTbiBaloT MeXIONaTaMm1 UV FTMAPaBANYECKUMY SKC-
KaBaTopamy C BMECTUMOCTbIO KoBLa 12-40 Ky6. M ¢ norpys-
KOW B aBTOCaMOCBaJibl FPy30MoabeMHOCTbIO A0 360 T. C ue-
b0 COKpaLLeHNA PacCTOAHNA NEPEBO3KM BCKPbILLIHbIX MOPOS,
Ha BHYTPEHHMe OTBaJsIbl LUNPOKO MPUMEHAIOT BHYTPUKapbep-
Hble NOPOAHbIe NepeMblyYKU. BCKpbILHbIE NOPOAbl TPAHCMOP-
TUPYIOT Ha BHYTPEHHME OTBaslbl MO BHYTPMKapbepHbIM Nnepe-
MblYKam 160 Mo Bbe3aHbIM TpaHwWwesnM. PaccTosHme mexay
ocAaMM TpaHwen coctasndaeT 1-1,5 KM 1 onpegenaerca gnuv-
HOW BbleMOYHbIX 6510K0B. [lo6blYHbIE paboTbl NpoM3BOAAT
aHanormyHbIM 06opyaoBaHNEM C TPAHCMOPTUPOBKOM YA
[10 NOBEPXHOCTHbIX CTaLMOHAPHbIX CKaZl0B C yrienorpy3ou-
HbIMW TePMUHaNamu.

[o6bITbIN B Kapbepax yrosb BbIBO3AT B aBTOCAMOCBAsIax Ha
CTauMOHapHble cKnagbl. B uccnegyembix NnATN ceKTopax LWTa-
Ta Yrofib XpPaHAT 1 OTrpy»KatoT Ha 29 cknagax. C HUX yrosb OT-
rPY>aloT B XKeN1e3HOAO0POXKHbIE COCTaBbl B HaNpPaBNeHWM Tpex
MOPCKUX nopToB: boyaH, Makkal 1 [MagcToH Ha nobepexbe
Kopannosoro mops. [lorpy3ska yrns B xene3sHogopOoxHble Co-
CTaBbl M3 TPEX MarncTpasnbHbIX Tennoso3os 1 110 BaroHOB
rpysonogbemMHocTblo 100 T KaXKAbli NPOV3BOANTCA Ha MeT-
NeBbIX Pa3BOPOTHbIX yYaCTKaX »Kene3Hom oporv no KoHBen-
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epam, NoABeAeHHbIM K MOrPY304HbIM YCTPONCTBAM CO CTauu-
OHapPHbIX YrofbHbIX cknagos [10].

Mo gaHHbIM CNYTHNKOBOW CbeMKN B COCTAaB FOPHOTPAH-
cnopTHoro obopynoBaHWA BXoAAT 267 GYpOBbIX CTaHKOB,
52 pparnaiiHa ¢ BMeCTMMOCTbIo KoBLWa OT 40 go 100 Ky6. m
n gnuHown ctpenbl oT 60 go 100 m. B nnHenke gparnanHoB
60/1bLUION YAeNbHbIN BEC B CTPYKTYPE 3aHMMAIOT MaLUUHBI C
MaKCMMasibHbIMU NapameTpamu. Ha BbleMKe ropHbix nopog
ycTaHoBneHo 184 rmgpaBnnyeckmnx SKCKaBaTopa Tmna «nps-
Mas» 1 «0bpaTHasA lonaTa» C BMECTUMOCTbIO KOBLLA OT 12 ao
42 ky6. M, a TakXe 53 ryceHnYHbIX 3KCKaBaTopa C KaHaTHbIM
nprBogom paboyero o60pyL0BaHNA 1 BMECTUMOCTbBIO KOB-
wa 35-50 Ky6. m. BbiBO3Ka ropHoM Macchl 13 3a60eB Npous-
BogmTca 1193 aBTocamocBanamm rpy3onogbeMHOCTbIO B LUK-
pokom Auana3oHe 220-360 T.

Mpw ycpeaHeHHOW MOLLHOCTM YrOJIbHbIX M1acToB 15 M 1 ro-
LOBOM nofsuraHnu GpoHTa ropHbix paboT 60 M 06Wwuin Tex-
HOMOTNYECKM BO3MOXHbI 06beM J06bIUN YIIIA B Kapbepax B
STOM LUTaTe MOXET COCTaBUTb 450 MiH T. COOTBETCTBEHHO, NpU
yBENMYEHUM UK NajeHNN CNPOCa Ha Yrofb 3TOT NOoKasaTenb
MOXET 3HaUNTENbHO BapbUPOBaTh B LUMPOKOM Anana3oHe.

3AKNIOYEHUE

Mo pe3synbTatam CNyTHUKOBOW CbeMKIW onpefeneHbl CoCTaB
FOPHOTPaHCMOPTHOro 060pyA0BaHUS, PaboTaloLLErO B Yrosib-
HbIX Kapbepax B LWTaTe KBMHCNIEHT, TEXHONOrMYeCcKnii o6bem
BCKPBbILUHBIX paboT 1 06bem fobbiun yris. Mo Halen oLeHKe,
Lo6blua yrna B Kapbepax Ha TepPUTOPUM STOTO LITaTa XapakK-
Tepu3syeTca 60nbWLNMY CpeaHUMI KO3 drLIMEHTaM1 BCKPbI-
LUK B LUMPOKOM AmnanasoHe 5-9 1/1. icxoga ns ctabunbHoro
MMPOBOrO CNPOCa Ha KOKCYIOLWNNCA U SHEPreTUYeCKUn yrosb
CO CTOPOHbI pa3BuBatoLmxca cTpaH tOro-BoctouHon Asunn, ¢
OfHOW CTOPOHbI, @ C APYroM, COrNacHO BbiABIEHHbIM TEMMNaM
noaBuraHus GpPoHTa ropHbIX PaboT BO BCEX Kapbepax B Mo-
cnepHvie rogbl 06bem fo6bIBaeMoro yris B Wwtate KBUHCIeHS
Jepxutca Ha yposHe 300 mnH T. B uenom, no gaHHbIM guc-
TaHLMOHHOIO MOHUTOPWHIA, B NOCNeAHMe ABa AeCATUNETUA
Ha Tepputopun KBrHCNeHa HabniogaeTca B 3HAUMTENBHOM
CTeneHu NOHMXaTeNbHbIN TPeH B 06beMax J00bIum yriisa oT-
KpbITbIM COCOGOM.
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Abstract

This paper presents the results of assessing the technological potential
and mining capacity of open-pit coal mines in Queensland, Australia. The
technological indicators of open-pit coal mines, the configuration of mining
transport equipment, and the elements of coal mining methods are identified
based on satellite imaging data. A conclusion is made that the economy of
scale allows to keep the level of coal production at 300 mtpa.
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*@* HAYYHO-NMPON3BOACTBEHHOE OBBLEOAUHEHUE
» «AN3AMUP»

HMO «ANI3AMUP» npepnaraeT noctaBKy CUCTEM U NPUOGOPOB COGCTBEHHOrO NPOM3BOACTBA
ANA npeanpusaTUM No Ao6blYe Nose3HbIX UCKOMaeMbIX OTKPbITbIM U NOA3EMHbLIM CNOCOOOM, a
TaKxe npoekTupoBaHue, 3D-moaenupoBaHue, pa3paboTKy 3aKnOYeHUN, reonornyeckme u
MapKLienaepckue paboTbl ANl OTKPbITbIX FOPHbIX PpaboT U NOA3EMHbIX PYAHUKOB.

«AJISBAMUP-KOHTAKT»

YHuBepcanbHasi MogynbHas cuctema pngns cbopa M obpaboTku
AaHHbIX ¢ cuctem MOPCB n nepegaym coobLLeHnin 0 NpousoLLeaLem
cobbiTn B PocTexHagsop M AOMMKHOCTHbIM nuuaM Npeanpusitui
(WwaxTtbl, pyaHWKN, Kapbepbl) No nbbim kaHanam cessum (CMC, e-mail,
N Op.) C rapaHTUEN OOCTaBKM AaHHbIX.

«ANN3AMUP-TEO»

Cuctema KOHTPOMsS FEOMEXaHU4eCkUx UM CENCMUYECKMX MPOLECCOoB,
NO3BOMSAOLLAA  OpraHM3oBaTb  HEMPEPbIBHbIA  KPYrAOCYTOYHbIN
KOHTPOMb 3a AedOopMaLUOHHLIM COCTOSIHUEM OOPTOB M YCTYMOB
Kapbepa, a Takke oueHuUTb BnusHMe BBP w©n pernoHanbHbIX
3eMIIETPSICEHMI Ha YCTOMYMBOCTb MPMOOPTOBOM YacTu MaccuBa
FOPHbIX MOPOA.

CEMCMOMOHWUTOPUHI

MNpoBedeHne wWccnenoBaHUA BIUSIHUS 3€MNETPSICEHUNA, MacCOBbIX
B3PbIBOB M [PYrMX €CTECTBEHHbIX WMN TeXHOreHHbIX (hakTopoB Ha
A06bIBalOWMX NPEeanpusiTUsX Ha o0cobo oxpaHsieMble OB6BEKTbI
MOBEPXHOCTU 1 NOA3EMHbIE FOpHbIE BbIPAbOTKM.

MAPKLUEI7I£|,EPCKI/IE OINMOPHBIE CETW.

KOMMNNEKCHOE FrEONNOIr0-MAPKLUEUOEPCKOE
NMPOEKTUPOBAHUE U COMNMPOBOXOEHUE

PasBuTre onopHOM MapKLLIENOEPCKOM CETU AN LWaXT U pa3pe3oB nopg
KITHOM.

BbinonHeHne komnnekca paboT Mo  reonoro-MapKLlengepckomy
NPOEKTMPOBAHNIO N COMPOBOXAEHWIO ANSA MNPeanpusaTun no aobblue
NONe3HbIX UCKOMAEMbIX OTKPbITbIM U MOA3EMHbLIM Cocobamu.

NMPUBOPbLI KOHTPOJ1 AHKEPHOW KPEMW

(cobcTBEHHOE NPOU3BOACTBO)

LUraHroBbigepruBatens (tuna NKA-3.0, NMKA-15) npegHasHadeH ans
ornpefeneHns MPOYHOCTM 3aKPENIEHUSI B MAaCCHBE aHKEPHOWN KPenu.
MHaukaTopbl Harpy3kyM npegHasHayeHbl Ans KOHTpons 6e3onacHbix
N KPUTUYECKMX HArpy3ok MaccuBa FOPHbIX MOPOA Ha aHKepbl C
METanIM4yeckuM, KaHaTHbIMW WX KOMMO3UTHBIMU  CTEPXKHAMMW,
UMerLLMK pe3bby Ha XBOCTOBOW YacTu.

3ABOUKA U3OJIUPYIOLLAA ONA B3PbIBHbIX PABOT
(3U-BP)

Heroptoyee usgenve, cnyxaiiee s U30nsaUMn 1 3anupaHnst 3apsiga
B3pbIBYaTbIX BellecTB. 3abovika npefHa3HavyeHa Ans «3anupaHus»
NMPOOYKTOB AETOHAaLMKW, MOBbIWEHNS KO3(ULMEHTA MOSIE3HOrO
NCMNONb30BaHNUS LLUNypa, CHXXEHUSA paguyca pasneta nopoabi.
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