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2 Clarivate

Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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RATIONAL SELECTION OF THE FORM OF SUPPORT
FOR THE FORMATION OF GENETIC COMPOSITION OF ROCKS
IN THE CONDITIONS OF THE BESKEMPIR FIELD

Abstract. One of the main strategic tasks of independent Kazakhstan is increase in a gold and foreign exchange
reserve, especially, when the world financial market from time to time faces and endures financial and credit shocks,
crises and cataclysms. In these conditions internal monetary and credit investments into economy, reliability and
stability of tenge are of particular importance. In this regard the role of a gold and foreign exchange reserve of the
country sharply increases. Having great potential opportunities for significant increase in production of precious
metals at the expense of industrial reserves of gold in a subsoil and also at the expense of gold in technogenic and
mineral educations, in tails of enrichment and products of metallurgical conversion, Kazakhstan far not fully uses
these opportunities. In this regard our researches are devoted to studying of a geomechanical condition of the
Beskempir field relating to ore the field of the Akbakaysky field. The article considers the research results with
regard to the determination of the strain-stress state of rock masses (displacements, stresses, fracture zones etc.)
depending on the mining geological and mining technical factors in the conditions of Beskempir field. Based on the
detected regularities of the change of the strain-stress state of rock masses, rational forms and parameters of support
were selected using the software products, which enhance the stability of development headings. This ensures the
development of new and improvement of existing technologies for efficient and safe drivage.

Key words: lining, rock mass, stress-strain state, uncontrolled caving, mass, mine technical and mining
geological conditions.

Relevance. In the present time, Kazakhstan ranks tenth with the world rating of gold reserves and
25" with the mining of the precious metal, and 3™ and 4™ among the CIS countries correspondingly. The
precious metal mining is an important constituent because Kazakhstan aims at getting into the thirty
developed countries in the world. Over thousands of years, gold has been a permanent companion of
people. The functions of this dense, soft and noble metal have always expanded: from the tool of making
savings and symbol of luxury and power to the important details of electronic devices. During the history,
humanity has mined over 150 thousand tons of pure gold. The mining methods of the metal have always
been improved: from primitive search for nuggets and washing sand to highly efficient mines, open pits,
concentration plants and refineries [1,2,3,16].

Analysis of existing research. Currently, one of the most perspective gold field is the Akbakay field,
within which there is the Beskempir field is located. The Beskempir field is situated in the northern part of
South Kazakhstan in the Zhambyl Region 300 km to the south-west of the city of Balkhash [4].

The gold mining in the world practice employs two major methods of gold production: open-pit
mining at primary deposits of poor oxidized ores with subsequent extraction of metal using the method of
heap leaching and mining of rich ores [5].

The gold field Beskempir is situated right in the intensive tectonically distorted crossing of faults.
The maximum distortion is in the western part of the field.
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Figure 1 — Geological map of the Beskempir field (western flank)

For detailed research of engineering geological structure of the rock mass at the place of the drift at
the level of +230m (260) at the Beskempir field, the geological maps and sections of the 308-322 block
were examined. To examine the rock mass, the +230m (260) horizontal working was selected (western
flank of the Beskempir field) and the geological map (M:2000) of the area as well as geological sections in
the IV-1V, VI-VI, VII-VIII (M:10000) profiles was constructed. As a result of the research it was
established that the genetic classification of rocks sharply changes due to the tectonic faults (figure 1).

Main objective of research. The research of the genetic composition of the rock mass of the
Beskempir field used the classifications of the rocks proposed by the scientists M.V. Lomonosov,
F.R. Levinson, A.P. Karpinskiy and others. The genetic classification of rocks was examined accounting
for the conditions of their formation, structure of the mass and properties of the rocks [6]. In compliance
with this classification, the following types of rocks were identified (figure 2).

During the examination of the rock composition at the place of location of the +230m (260) drift at
the Beskempir field, the core samples were collected for the 308-322 block. In harmony with the
geological map and geological sections of the IV-IV, VI-VI, VIII-VIII (M:10000) profile which are based

Sequence of formation of genetic
composition of rocks

1000
b -
, 1IN
B Earth crust B Exogenous sedimentary rock

B Endogenous magmatic rock = Metamorphic rock

Figure 2 — Sequence of formation of genetic composition of rocks
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on the drilling data of borehole No57 at the depth of 350 m, No324 at the depth of 590m, No316 at the
depth of 450m, No268 at the depth of 700m, No245 at the depth of 520m, No313 at the depth of 480m,
No104 at the depth of 170m, No288 at the depth of 510m, No843 at the depth of 410m, No82 at the depth
of 350m, No68 at the depth of 100m.

The strength test of samples (core samples) was done in the geological laboratory on a special press
by crushing the lumps of selected samples. The staff of the Mining Department of the Kazakh National
Research University named after K.I. Satpayev took part in the test [7]. The research results with regard to
the determination of strength characteristics of the rocks from the Beskempir field are supported by the
certificate of laboratory testing (figure 3).

The results of laboratory research revealed that in the future at the driving of a heading at the strike
continuation level of +230m the genetic composition of the rock mass sharply changes, which testifies
about the tectonic fault (figure 4).

Figure 3 — Testing of the core samples in the laboratory conditions

Data on borehole No 324 in
profile V-1V
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— 108 ——



ISSN 2224-5278 Series of Geology and Technical Sciences. 1. 2020

Data on borehole No 245 in
profile VI-VI

600

500
400
300
200
100
0 I
1

M Earth crust m Metamorphic rock B Endogenous magmatic rock = Metamorphic rock

Data on borehole No 104
in profile VI-VI
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Data on borehole No 843

in profile VIII-VIII
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Figure 4 — Sequence of formation of genetic composition of the rock mass
in line with the geological composition of core samples selected from boreholes

The results of the conducted research allowed the selection of the rational form of support for
concrete mining geological conditions at the development of a drift at the level of +230m (260) at
Beskempir field. As a result of the research of the rock mass condition and physical and mechanical
properties of rocks in line with SNiP 11-94-80 depending on the stability category it is recommended to

apply various forms of support in sections [8].

Main part of research. The total design length of the drift is 1,200m, out of which the most unstable
and stable-fractured rocks in various categories constitute 500m (figure 5). Based on the results of the test
of core samples, the ultimate uniaxial compression strength is 40-70 MPa. The rest of the sections are

stable from category I (700m).

e e e

Category | 1

Drift

Category I Category Il Category | !

ZAZ

L oo | =

138 w

Figure 5 — Recommended design of the support for the researched object
in the conditions of Beskempir field at the level of+230m (260)

Recommended forms of support according to the rock stability categories

Rock stability Permitted distance of the Form of ot
category support from the face orim of suppo
Up to 100 m Shqtcret; not less than 30mm thick
At junctions — Anchors + shotcrete
Very stable (I) Support is not needed (at the operation life of developments not more
At junctions not more than 1m than 5 years).
At junctions — roof bolting
Combined (Anchors + shotcrete).
Upto 10 m At junctions - combined (Anchors + shotcrete reinforced with screen or
Stable (IT) fiber not less than 50mm thick)
Anchors not more than 0.8-1m, | Shotcrete not less than 50mm thick.
shotcrete up to 10 m. At junctions — combined support (Anchors + shotcrete)
The first layer of shotcrete is Combined (Anchors + screen + shotcrete not less than 50mm thick). It is
applied without delay, thenan- | permitted to use shotcrete with 50-90mm thick fiber instead of the screen.
Medium chors and screen are installed - -
- and the second layer of shot- Combined (Anchors + shotcrete not less than SOmm thick)
stability (IID) | applied on the screen At junctions - combined (Anchors + screen + shotcrete not less than
with a lag of not more than 50mm thick). It is permitted to use shotcrete with 50-90mm thick fiber
0.8m-1m instead of the screen.
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The unstable zones were identified using the special software Examine2D. The software Examine2D
allowed the identification of the area of unstable section [9-17]. The results of this research allowed
recommending various rational supports according to the stability categories (table).

Conclusions. Support of workings and their maintenance in working order is one of the major and
most important production processes at underground mining of useful resources. Safe and productive
operation of underground miners and operation of the whole mine is impossible without it. Costs for
support and repair of workings are high and considerably increase as the mining operations go deeper.

The forms of support recommended herein reduce material consumption and cost, increase
operational reliability of working and labor productivity at the development heading.

P. K. Kanakosa', A. H. [lankpatenxo’, T. M. Aamenos', B. K. Bextyp'

'K. U. Cor6aes aTbinmarsl Kasak YITTHIK YITTHIK TEXHUKANBIK 3epTTey yHUBepcuTeTi (Cotr6aeBY HuBepcureri),
Anmarsl, Kazakcran;
Y ITTHIK TEXHOIOTHAIIBIK 3epTTey YHUBEpCHTETI, Mackey, Peceii

«BECKEMIIIP» KEHOPHBIHBIH, INAPTTAPBI BFOMBIHIIIA
TAY-)KbIHbICTAPBIHBIH 'EHETUKAJIBIK K¥PbLIBIMbIHA
BANWJIAHBICTBI PAIIMOHAJIAbI BEKIIIE TYPIH TAHIAY

AnHoranus. Kazipri TaHmarbl Kap>Kbl HAPBIFBIHBIH HETI3T MOCENeNEpiHiH Oipi KapiKbI-AaFaapbICTaphl MEH
Karakiau3mre OainanpicThl Toyencis KazakcTaHHBIH 0acThl CTPATETUSUIBIK MIHACTTEPIHIH Oipi alThIH-BAIIOTA pe3ep-
BiH YJIFaiTy, HEIFAalTy OOJBIN OTHIP. Byl skarmaiima S5KOHOMHUKaFa iIIKi aKMIa-KpeauT HHBECTUIHATIAYAaFbl TEHI€HIH
CeHiMIi opi TYpaKTHI 00Tyl Te 63eKTi Macese. Ockl Mocesere OaillaHBICTHI eNTiMI3/IiH adThHIH-BATIOTa PE3EPBiH KYPT
ecyiHe ampIn Kemim oTeIp. JKep KOMHAybIHIAFbl ©HEPKICINTIK alIThIH KOPBIHBIH eceli, COHIail-aKk TeXHOTCHIIK-
MHUHEPAIIBIK TY3UTIMIOepAeri, 0albITy KalOBIKTaphl MEH METAILTYPTHUIBIK OOIiHIC OHIMIEepiHAETI alThIH eceOiHeH
acweU1 MeTanmap eHAipiciH Eneymi yiraiiTy ymiiH yikeH oneyeTTi MyMKiHAikTepre me. Ka3akcTaH oChl MYMKIHIIK-
TepIli TOJNBIK KeJieMIe Maliaanana ainMail oTeIp. OHepKocinTik Kopmap OoibiHIIa Kasakcran OyriHTi KyHI ceri3iHmi
(2,12%) opeInaa, an KeHeri alThIHHBIH OpTalla MeJjepi OOHbIHIIA aIeM/Ie eKiHIII OpbIHaa. ByriHri KyHi Kopiaps
OHJICY KAapKbIHBI ©T€ TOMEH >KOHE ©HEpKACINTIK Kopiap kenemiHiH mamamen 0,5-0,6% xypaiabl. Ilaiimansr kaz-
Gamapnpl Oapnay OapbICBIHABI €CKepUIMEH KanraH Kopiiapbl KaldTa Oapiiay apkKelibl eHuipy. COHBIMEH Kartap aira
KOMBUIFaH MIHIETKE KOJI JKeTy YIIiH 0ap IIMKI3aTThl OHIIPY XKOHE KaiTa eHjey NMpOLeCTepiH Je THUiMII naiaana-
HBII OJIap/iaH >KOFaphl camnajbl Tayapabl eHIipyre AaibiHnay Kaxer. OcblFaH OailylaHbIcThl 013/1iH 3epTTeyliepimi3
AxOakall KeH OPHBIHBIH KEH aJlaHbIHA )KaTaThlH «beckeMIip» KeH OPHBIHBIH I'€OMEXaHHUKaJbIK KaFIaiblH 3epTTeyre
apHanraH. «beckemmip» KeH OpHBIHBIH KEeH ankaObl koHe caybiHFaH (KeHrip) eHipIiK ChIHBIKTapAaH JKOHE eKiHIIi
peTTi y3aK cakraiatbiH ceiHbIKTapaan (Kexripcis, JlomuHHBIN xKoHE T.0.) onepannabiK )KapbIKTapFa, JKapbIKIaKkTap,
YKapBIKIIAKTap MEH KapBIKIIAKTHl KYPbUIBIMAApFa IeHiHr1 Kypeni, opTypii OarsITTaidraH KeNTereH Oy3yIIbUIBIKTap
6oxprn TabbuTansl. COHIBIKTAH KONICHEH KOHE KoNOey Tay-KeH KazOallapblHa, ocipece KypJeli Tay-KeH T'eOJOoTHsI-
JBIK JKOHE Tay-KeH TeXHHUKAIIBIK JKaFqaimapaa >Kypri3iieriH OekiTHeHiH Typi MeH KYPBUIBIMBIH 3€pTTEY JKOHE TaH-
Jayapl OHTAWIIAHABIPY MaHBI3AbI FRUTBIMU-TEXHUKAJIBIK MiHAET Ooibin TaObpiIamel. Makanamga «beckemipy KeHOp-
HBIHBIH JKepacThl Tay-KeH >KYMBICTApBIHBIH Ka3ipri jKarnaibIMeH OoJallakTa IaMbITy Maceseci KapacThIpbUIFaH.
JKepacTel Tay-KeH >KyMbICTapblH ©Ty OapbhIChIHIA TEKTOHHUKAIBIK >KapbLIBICTBIH 9CEpIHEH KEepHEYJl JKarmal Kyple-
neHe Ttyceni, acipece +230m (260) meHreiineri Ooxamak IITpeK KazOalapblH XKYprisyae, TybIHAAFaH Moceseepui
HIeNly MaKcaThlHAa Kaz0alap/blH OPHBIKTBUIBIFBIH apTTHIPYJbl KaMTaMachl3 €TETiH ic-LIapajiap/ibl OHIIACTHIPY
K@KETTUIr TyblHAaWAbl. EH anapiMeH ochl KayinTi alMakThIH Tay-KeH TeOJIOTHSJIBIK LIaPTTapblH 3€pTTell,
MOceIeNiepIi NICHy JKaFdaiaapbl KapacThIPhUIABL. 3EPTTEINN OThIPFAH IITPEK Ka30aChIHBIH MAaHAWBIH ajbIHFAH
ChIHAMaJIapIbIH HOTHKECIHIETI AepeKTepre CyHeHe OTHIPBII TeHETHKAJIBIK KYPBUIBIMIAphI 3epTTeiai. Herisri Tanmay
6apeiceiga (M:10000) IV-IV, VI-VI, VIII-VIII kumanapra cyiieHe OTBIPBIT, T€HETHUKAIBIK KYPBUIBIMIAP/IbIH ©3T¢-
pictepi 6atikanael. KypbuibIMaapasiH KYpT ©3repyi MeH OJapAblH Tay-KeH KePHEYIIl KaFJalblH TypaKTapasIpy YIIiH
panmoHanapl Oekitie (op KalIbIKTHIKKa OipHeIne) TYpl YCHIHBUIAABL. ¥ CBIHBUIFAaH OEKITIIe TYpi TeKTOHUKAIBIK JKa-
PBUIBICTaH YCAaKTaJFaH Tay-KbIHBICTAPBIHBIH ©3JIT1HEeH KyIall, KeH MIBIFapy MeH JKeTKi3y ICHreH >KHETiHAETI Kazy
JKYHeciHe apThIK caJMaK TYCIIeyiH KaMTaMachl3 eTe/i.

Tyiiin ce3nep: OexiTmenep, Tay-KeH CileMi, Tay-KeH KEpHEYIIi JKaFaaibl, ©3/iriHeH KyJiay, CijieM, Tay-KeH TeX-
HUKACHhI, Tay-KEH I'€0JIOTHSIIBIK JKaFAaibl.
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PAIIMOHAJIHBIN BIBOP TUIIA KPEIIN 110 ®OPMUPOBAHUIO
IF'EHETHYECKOI'O CTPOEHHUSA I'OPHBIX ITIOPO/I B YCJIOBUAX
«BECKEMIIMPCKOI'O» MECTOPOXJIEHUSA

AnHotanusi. OTHOH M3 TJIaBHBIX CTpaTerMYecKuX 3ajad He3aBucuMoro KazaxcrTaHa SIBISieTCS yBENHYEHHE
30JI0TO-BAIIOTHOTO PE3epBa, OCOOEHHO, KOT/ia MUPOBOM (PMHAHCOBBIN PBIHOK BPEMEHAMH CTAJIKHBAETCS M HEPEIKH-
BaeT (PMHAHCOBO-KPEOHUTHBIE MMOTPSICEHHS, KPU3UCHI M KaTaKIM3MblL. B 3THX ycinoBusix ocoboe 3HaueHue nproodpe-
TalOT BHYTPCHHHUE ACHC)KHO-KPCAWUTHBIC MHBCCTUIIMU B 3KOHOMHMKY, HaJACKHOCTH U CTa6l/IJ'l]:HOCT]: TeHre. B sToi
CBSI3U PE3KO BO3PACTaeT POJIb 30JI0TO-BAITIOTHOTO pe3epBa cTpaHbl. MMest OoJbllie MOTEHIMAIBHBIE BO3MOXKHOCTH
JUISl CYIIECTBEHHOTO YBEJIMUYECHNUS IIPON3BOICTBA OJIaropoIHBIX METAJIOB 32 CUET MPOMBIIICHHBIX 3aI1acoB 30J10Ta B
Helpax, a TAakXkKe 3a CUET 30JI0Ta B TEXHOT'€HHO-MUHEPAJIbHBIX 00pa30BaHMsIX, B XBOCTaX O0OTaIIEHHs M MPOIYKTax
MeTaIyprudeckoro nepepena, Kazaxcran najgeko He B IOJHOW Mepe HCIOJb3yeT 3TH BO3MOXHOCTH. Ilo mpo-
MBIIIICHHBIM 3anacaM Kaszaxcran cerogus 3aHnMaet BocbkMoe (2,12%) MecTo, a 1o cpeJHeMy COAEPKAaHUIO 30J10Ta B
pyaax — BTopoe Mecto B Mupe. CerojHsi TeMIbl OTpaOOTKM 3alacoOB OYCHb HU3KHE W COCTABISIOT mpumepHo 0,5-
0,6% ot oO0BeMa MPOMBINICHHBIX 3armacoB. [Ipr BO30OHOBICHUN Pa3BEIOYHBIX paObOT T€OJOTHYECKUE 3aachl MOTYT
pactu ObicTpee, ueMm BbIObIBaronue. J[is AOCTH)KEHHs MOCTABJICHHOM 3aJaul YBEJIMYEHHUs IPOU3BOJCTBA 30JI0Ta
HEOOXOAMMO HCKJIIOUUTH MOTEPH, BO3HUKAIOIIME B MPOIEcce NOOBIUU U MEePepadOTKH 30JI0TOCOIEPIKAILETO ChHIPbS,
J10 IPOU3BOACTBA TOBapa BBICOKOM I'OTOBHOCTH. B CBsI3M ¢ 3TUM HalIu HCCJICAOBAHNS MOCBAIICHBI U3YUCHHUIO I'COMEC-
XaHUUYECKOTO COCTOSIHHSI MECTOPOXKAeHHs «beckeMmupy, oTHOCSIIErocs K PyIHBIM IOJIIM AKOaKaiCKOro MecTo-
POKACHUA. PyﬂHOC IoJIA MECTOPOKACHU ((BeCKeMHI/Ip» ABJIAKOTCA OCJIOKHCHHBIMA MHOT'OYHMCIICHHBIMU, pPa3HO
OPHEHTHPOBAaHHBIMH HapyIICHHSMH OT PETHOHAJBHBIX Pa3jIOMOB JpeBHero 3anoxeHus (Kenrupckwmit) m momnro-
JKMBYIIMX PazIoMOB BToporo mnopsiaka (beckemmupckuid, JJoMMHHBIN U 1p.) 1O ONEPSIOMMX Pa3phIBOB, TPELIMH
OTpbIBa, CKOJIA M TPELIMHHBIX CTPYKTyp. [loaToMy HccienoBaHne W ONTUMH3ALMs BHIOOpA THIA W KOHCTPYKIMH
Kperu Uil TOPU3OHTAJbHBIX M HAKIOHHBIX TOPHBIX BBIPAOOTOK, OCOOCHHO, MPOBOAUMOI B CIIOKHBIX TOPHO-
TCOJIOTHYECKUX U TOPHOTEXHHYECKUX YCIIOBHSX, SIBIISCTCS BAKHON HAYYHO-TEXHHYECKOW 3amaveil. PaccMoTpeHbI
pe3yJbTaThl UCCICIOBAHUN MO ONMPEACICHUIO HANPSHKEHHO-Ie()OPMUPOBAHHOTO COCTOSHUSI MOPOJHBIX MAacCHBOB B
3aBUCHUMOCTH OT T'OPHO-TEOJOTHYECKHX M TOPHOTEXHUYECKUX (PAaKTOPOB B YCIOBUSX BeCKeMIMPCKOro MECTOpOXK-
neHus. s u3ydeHust mMOpoAHOTO MaccuBa ObUT BRIOpaH TOPH30HTAIBHBIN BRIPaOOTOK Ha ropu3onte +230M (260)
(3amapmHoro (manra MectopoxneHui beckemmup) m mosydeHa reonorudeckas kapra (M:2000) paiiona, a Takxe
reosiorndeckue paspesbl no npoduiaro IV-1V, VI-VI, VIII-VIII (M:10000). B pesynbrate uccienoBaHuii ycra-
HOBJICHO, YTO I'CHCTHUYCCKas KﬂaCCI/l(l)l/IKaLII/IH TOPHBIX MOPOJ PE3KO MCHACTCA B CBA3U C TCKTOHUYCCKUMMU pasiio-
mamu. Ha ocCHOBe BBISIBJIEHHBIX 3aKOHOMepHOCTeI>i U3MCHCHUA HaHpSDKeHHO-JIe(bOpMI/IpOBaHHOFO COCTOSAAHUA TTOPOI-
HBIX MacCHBOB C HCIOJBb30BaHHEM HPOTPAaMMHBIX IPOJYKTOB ONpE/IENIEHbl palMOHAIbHBIE THIBI M IapaMeTphl
KpETIH, MMOBHIILIAIONINE YCTOWYNBOCTD ITOATOTOBUTEIIFHBIX TOPHBIX BEIPA0OTOK. DTO MO3BOJIUT pa3padaThiBaTh HOBBIE
U COBEPILEHCTBOBATH CYLIECTBYIOIIUE TEXHOIOTUH ISl () (PEKTHBHOTO M O€30IaCHOTO MPOBEACHHS TOPHBIX BBIpa-
0OTOK.

KioueBble ciioBa: Kpemb, IOPOIHBIA MAcCHB, HAMPSKEHHO-Ie()OPMUPOBAHHOE COCTOSIHUE, CaMOOOpYIIICHHUE,
MacCHUB, TOPHOPY/IHAsI TEXHUKa, TOPHO-T€OJIOTHYECKHE YCIOBHS.
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