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CKIIOHOB (OTKOCOB) U OIPE/ICIICHUIO OIOI3HEBBIX [IaBICHHUI

JAPARIDZE L, GOBEJISHVILI T,

LOSABERIDZE M.

THE ABILITY TO ASSESS THE STABILITY OF
CREEP-PLASTIC LANDSLIDES USING Rocscience
COMPUTER PROGRAMS

ANNOTATION. The article analyzes the current state
of block and creep-plastic landslides. It is shown that if the
existing methods for calculating the stability coefficient
of the first type of landslides use the characteristics of
rock strength (tightness, angle of internal friction), they
reflect the stability of the landslide bodies with less
accuracy, for the calculation of creep-plastic landslides,
due to their rheological nature, it is necessary to know the
deformation (modulus of elasticity, creep parameters, etc.)
characteristics. They can be determined by the laboratory
study of the samples of geological material taken from
the likely dangerous slope and/or the processing of the
image obtained by the preliminary monitoring carried out
on the so-called by “ Back analyze “ method. By using
them and the Rocscience Phase2.7 program, it is possible
to determine the stress-deformed state of the creep-plastic
type landslide-prone slope and assess its stability.

KEY WORDS: creep-plastic landslide; rheological
parameters; stability assessment.
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JIUKAITAPUBE JIA., TOBEKUILIIBUJIA T.T.,
JOCABEPUI3E M.B.

BO3MOKHOCTb OIIEHKH YCTOMYUBOCTH
MOJBYYE-IIJIACTUYECKHUX OIOJI3HEM C
NOMOIBIO KOMITBIOTEPHBIX ITPOI'PAMM
Rocscience

AHHOTAIIHSL. B cratbe mpoaHaIn3upOBaHO COBPEMEHHOE
COCTOSHHAE W3y4eHHS ONOYHBIX U IONI3y4e-TUIACTHICCKUX
onomsHel. Iloka3aHo, 4TO €Ci B CYHIECTBYIOLIUX METOAUKAX
pacuera Ko3(hHUIHMEHTA YCTOMYUBOCTH OIOJI3HEH TIEPBOTO THIIA,
IyTeM HCHOJIB30BAHNE XapaKTEPHUCTHK MPOYHOCTH TOPHBIX
1opof (TIOTHOCTb, YTOJI BHYTPEHHETO TPEHHs), C JOCTATOUHOI
TOYHOCTBIO YCTAQHABIIMBAIOTCST KOA((HUIMEHTBI YCTONYNBOCTH
OIONIBHEBBIX TEJ, TO I pacyera MOI3yde-TNIACTHUCCKHE
OITIOJI3HEH, B CBSI3U C UX PEOIIOTMIECKOH MPHPOIOIL, HEOOXOIIMO
3Hath JeOpMaIMOHHBIE (MOIYIb YNPYTOCTH, IapaMeTpbl
TONIBYyYECTH M JIP.) XapaKTepUCTUKH. VX MOXXHO OMpeneinTh
IMyTeM JIaOOPAaTOPHOTO HCCIEIOBAHUS MPOO TeONOTHIECKOTO
Marepyaa, OTOOPaHHOIO C BEPOATHO OIACHOTO CKJIOHA, W/
I 00paOOTKH PE3yJIbTaTOB HAOMIONCHHH, TIOMYYSHHBIX TPH
PEIBAPUTEIIBHOM MOHHMTOPHHIE, [IPOBOIMMOM T.H. HATYPHO-
QHAIUTHYECKUM» MeTofoM. C MX TOMOIIBIO M IIPOrpamMMOin
Rocscience Phase 2.7 MOXHO oONpenenuTh HaNPsHKCHHO-
ne(hOpMHPOBAHHOE ~ COCTOSHHE  OIIOIT3HEONacHOr0  OTKOca
TOJI3Y4ECTH-IIACTUYECKOTO TUIIA U OLICHUTH €r0 YCTOWYHBOCTb.

KJIIIOYEBBIE CJIOBA:
OIIOJI3EHB; peonoruueckue
YCTOWYHBOCTH.

0JI3y4e-IUIaCTUYEeCKU I
napameTphl; OlIeHKa
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LOBJANIDZE G., LIPARTIA T., MACHAIDZE G.,
KAKHADZE B., BUTULASHVILI T., NANITASHVILI G.,
KHETSURIANI G.

CURRENT ASPECTS OF THE DIGITAL
TRANSFORMATION OF THE MINING INDUSTRY

ANNOTATION. The paper discusses and analyzes
the global trends of digital transformation, which are the
provider of the competitiveness of modern industries and
the main determinant of the development of the economy
and industry. Digital transformation and its current state -
the robotization of mining processes are decisive factors in
terms of increasing the efficiency of mining production, the
level of safety and the competitiveness of the enterprise,
in increasingly difficult mining, geological and climatic
conditions.

With the transition to digital technologies, it is possible
to better change the ways of shaping strategies and models
of conducting production and commercial activities of
mining companies. Like most industries, the mineral
resource extraction/mining industry is constantly growing
and evolving, which is reflected in the use of efficient real-
time information acquisition and processing devices and
autonomous self-driving technologies, in fact, the rapid
and efficient implementation of new, smart technological
advances and, improvements in production processes,
which provide significant benefits will bring the mining
industry.

KEY WORDS: mining industry; mineral resources;

digital transformation; digital road map; digital

technologies; competitiveness.

JOBAXKAHUA3E I'.3., JUIIAPTUA T.,

MAYAU/3E IJI.,, KAXA3E B.I., BYTYJIAIIBUJINA T.JIL.,
HAHUTAIIBWIMA I'K., XEHYPUAHU T 1.
AKTYAJIBHBIE ACITIEKTbI III/I(I)POBOFI
TPAHC®OPMALIMA TOPHOM

NPOMBIIIJVIEHHOCTH

AHHOTAIIASA. B crarbe paccMOTpEHbI M IPOa-
HaJIM3UPOBAHbI MHPOBBIE TeHACHIINH poBoit
TpanchopMaIuu, KOTOPBIE SIBJISIIOTCS 3aJ10T0M
KOHKYPEHTOCIIOCOOHOCTH ~ COBPEMEHHBIX  [POU3BOJICTB
Y IIaBHOH JIETEPMUHAHTON pa3BUTHS OKOHOMHKH U

npombinuieHHOCTH.  LludpoBas Tpanchopmarms u - ee
COBPEMEHHOE  COCTOSHHUE poboTH3alys  IPOLECCOB
ZlOGI)I‘-II/I TMOJIC3HBIX HCKOMNAEMbBIX SBJIAIOTCA PEHIAIOIUMN
(akTopamMM € TOYKM 3pEHMS] HOBBILICHUS d(PPEKTHBHOCTH
TOPHOTO  TIPOM3BOJCTBA,  YpOBHS  OE30MacCHOCTH WU
KOHKYPEHTOCIIOCOOHOCTH MPEATIPHSATHSA, BO Bcex Oornee
CIIOXKHBIX TOPHO-T€OJIOTMYECKHIX M KITUMATHYECKHX YCIIOBHUSIX.

C mnepexonoM Ha 1HU(POBBIE TEXHOIOIMH BO3MOKHO
Ooiee KaueCTBEHHOE U3MEHEHHUE CIIOCOO0B (POPMHUPOBAHHUS
cTparernii W Mojenell  BelIeHHs ITPOM3BOJICTBEHHO-

KOMMEPYECKOM JIeSITETbHOCTI TOPHO/I0OBIBAIOIITHX
KOMITaHUM. Kak u OOJIBIITMHCTBO oTpacien
MIPOMBIIIJIEHHOCTH, J00BIYa  MOJNE3HBIX  HCKOMAeMbIX

ITOCTOSIHHO PACTET U Pa3BUBAETCS, UTO HAXOIUT OTPAKECHUE
B HCHOJB30BaHUKM S(G(PEKTUBHBIX YCTPOUCTB cOopa u
00paboTku MH(POPMAIMK B PEKHUME PEaTbHOTO BPEMEHHU
U aBTOHOMHBIX OCCHIIIOTHBIX TEXHOJIOTHH, 1O CYTH, B
ObICTPOM ¥ A3PPEKTUBHOM BHEAPSHUU HOBBIX TEXHOJIOTHIA.
WHTenekTyaibHble TEXHOJOTMYECKUe JIOCTHIKEHHS U
YCOBEPIICHCTBOBAHUS  MPOM3BOACTBEHHBIX IPOIECCOB,
KOTOpBIC OOCCICUMBAIOT 3HAYUTEIIBHBIC MPEHUMYIICCTBA
TOPHOJ00BIBAIOIICH TPOMBIIUICHHOCTH.

KJIFOUEBBIE CJIOBA: ropHasi IIpOMBIILICHHOCTb;
MHUHEpaNbHBIE Pecypchl; nu(poBas TpaHCHOPMAIHS,
upoBast AOpOXKHas Kapra; LKU(POBBIE TEXHOJIOTHH;
KOHKYPEHTOCITOCOOHOCTS.
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NOZADZE G., DZIGVASHVILI D.,

LELUASHVILI L., MAISURADZE R.,

KOBIDZE T., GURULIT.

CALCULATION OF LOW-POWER SELF-PRO-
PELLED ROPEWAY DRIVE

ANNOTATION. The article presents a methodology
for calculating the drive power of a self-propelled cable
car with a small carrying capacity for maximum loads and
rated speed.A three-pulley drive system for a self-propelled
ropeway is proposed to ensure movement along a carrier-
traction rope. The technical characteristics of the design of
this traction system significantly depend on the tension de-
veloped in the carrier-traction rope and the slope of the ca-
ble car route.It is shown that the drive power of a self-pro-
pelled gondola depends non-linearly on the pulley diameter
and the tension force developed in the carrier-traction rope.
The non-linearity is the greater, the greater the tensile force
developed in the traction rope, and the smaller the diameter
of the pulleys used in the drive system.

KEY WORDS: self-propelled; rope; drive; power.
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HO3AA3E I''Y., I3UTI'BALLIBUJIA B.P.,
JEJYALIBUJIA JI.B., KOBU/3E T.P.,
MAI7ICYPAI[3E P.I.,T'YPYJII T.1O.
PACYET ITPUBOJIA MAJIOMOIIIHOM
CAMOXO/JHOM KAHATHOM JOPOT'"

AHHOTAIIUA. B crathe MpeaCTaBICHA METOHMKA
pacuera MOIIHOCTH IPUBOJA CAMOXOJHOW KaHATHOM
JIOPOTH  MaJloM  TPy30MOJBEMHOCTH M0 MpeAeIbHbIM
Harpy3kaM M HOMHHaIbHOM ckopoctu. Ilpemioxena
TPEXIIKUBHASI CUCTEMA IMPUBOJA CAMOXOJHOM KaHATHOM
JOPOTH Il 0OCCIICUCHUS IBMIKCHUSI Ha HECYIC-TATOBOM
KaHate. TEeXHMYECKHE XapaKTEPUCTUKUA KOHCTPYKLHMH
JAHHOW TATOBOM CHUCTEMBI CYLIECTBEHHO 3aBHUCAT OT
HaTSOKEHMs, Pa3BUBAEMOIO B HECYILIE-TSITOBOM KaHATe
U YKJIOHA Tpacchl KaHaTHOM noporu. Ilokazano, uto
MOILIHOCTb IPHUBOJA CAMOXOJHOW TEJEKKH HEJIMHEHHO
3aBUCUT OT JUaME€Tpa IOKWBaAa U CHUJIbI HaTAXKCHUA,
pa3BuBaeMoil B TAroBoM kaHate. HenumHelWHOCTh Tem
Oosbliie, YeM OOJIbIIIC YCHIINE HATSIKCHHS, Pa3BHBAEMOC
B TSATOBOM KaHaTe, W 4Ye€M MEHbIIE IUaMeTp IIKUBOB,
HCIIOJIb3YEMBIX B CUCTEME MPUBOJIA.

KJIIOYEBBIE CJIOBA: caMOXOIHBI; KaHaT;, MPUBOLI,
MOIIHOCTE.
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LELUASHVILI L., LELUASHVILI G., KOBIDZE T.,
MAISURADZE R.

NEW PENDULUM TYPE ROPE

DRIVE SYSTEM

ANNOTATION. The article presents the system of a
pendulum-type suspension ropeway, the available two de-
grees of freedom, in which asynchronous motors with a
squirrel-cage rotor are used as the main and additional mo-
tors. In the system, the combination of switching on and
off these engines carries out a smooth start and accurate
stop of the car at the receiving platform, regardless of the
static load of the road, so that there is no interference in the
operation of the automatic control system of these engines.

KEY WORDS: motor; rope; pulley; drum; gearbox;
speed; acceleration; distance; generalized coordinates;
mass; static load; kinetic load.

JEJTYAIIBAJIH JL.B., IEJTYAIIBAJIAT.JL,
KOBHU/3E T.P., MAUCYPAJI3E P.I'.

HOBASI CUCTEMA IIPUBOJIA KAHATHOM
JOPOT MAATHUKOBOI'O TUITA

AHHOTAIIAS. B cratbe mpejacTaBicHa CHCTEMA
MOJBECHOM KaHATHOM JOpPOTM MAasTHUKOBOTO THIIA,
HUMEIOIIAs IBE CTETIEHH CBOOOIBI, B KOTOPOH UCTIOTH30BAHBI
B Ka4eCTBC€ OCHOBHOI'O U JOIIOJHUTCIBHOI'O ABUIATCIIA
aCI/IHXpOHHbIe JBUTATCIIU C KOpOTKO3aMKHyTbIM pOTOpOM.
B cucreme komOuHaLMEl BKIIFOYCHHS U BEIKJIFOUEHHS THX
JIBUTATENICH OCYIECTBIISACTCS TUIABHBIA 3allyCK W TOYHAs
OCTaHOBKa BaroHa y NpuéMHOH MI0LIaAK1, HE3aBUCUMO OT
CTaTUYECKOW HArpy3Kd JOPOTU TaK, YTO HE MPOUCXOAUT
BMEIIIATEIIECTBA B PabOTy CHCTEMBI aBTOMATHYECKOTO
PETYIHUPOBaHUS STHX JIBUTATEICH.

KJIIOYEBBIE CJIOBA: Burarennb; KaHaT, IIKHUB;
OapabaH; peayKTOp; CKOPOCTH, YCKOPEHHE; PACCTOSHHUE;
0000IIEHHBIE KOOPIMHATHI; MAcca; CTATHYECKask HArPy3Ka;
KHHETHYECKas HarpysKa.
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SHEKILADZE A., KAVTELASHVILI O., BAGNASHVILI
M., SAMKHARADZE 1., SHUBITIDZE T., CHQAREULI G.
RESEARCH ON ENRICHMENT OF GLAUCONITE
SANDS OF GVERKI DEPOSIT

ANNOTATION. The article presents the results of
studying the enrichment of glauconite sands of the Ghverki
deposit, taking into account the material composition and
textural-structural features of the sample, the enrichment
technology provides for washing/deslimation of the initial
sample and magnetic separation of the sandy fraction. The
developed enrichment technological scheme makes it pos-
sible to obtain 227 kg of concentrate with iron oxide con-
tent of 15.3% from 1 ton of ore.

KEY WORDS: enrichment; concentrate; magnetic sepa-
ration.
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HUCCIEJOBAHUE OBOI'ATUMOCTHU I'NTIAYKOHU-
TOBBIX IIECKOB MECTOPOK/IEHUS T'BEPKHN

AHHOTAITAA. B cratbe mpencTaBieHbl pPe3ySbTaThl
n3y4deHus O0OTaTUMOCTH TJIAyKOHWTOBBIX IIECKOB Mec-
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33905 Fomdmoyqbl [4].

0030MOMIGGHIWMER0sdo  godmygbgdme  dgbm-
BoWNO  530QOBONO  JGIN@OHMGHOMBIE  Jozhe-
960D 3gdL OO Fodyzobo Mmeo 35305 Acidithiobacil-

O3 053080 (3bm3zgdmgdggdobmzol

Geme0do.
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lus ferrooxidans. m®35963H0560 M3060L bdgoegbEH0sbsd©Y
5396330l Lohdotg dobo  dmbsfoengmdoo  100000-x96M
©5 39Bo© 0BMHEYVS, 3000609 TobL goM9dg. d3JEHIOOIOO!
39390D0MG0M0 M3060L 796330l 3Mm39U80, HMIgeos
2505030390990 Loboom F90dergds Fo®dmz0P0bmm, bgds
9696000 253mymxs (pH =2 3603369cmdol oM™l godlol
96962000 (33e00gds 33 3x/Bmen-0).

09BHo9d0l  50m3M9Rs  BIMSO  Wom™mbgdol  Luyan-
300790l 89933390 ©WM0d0 TobYd0IB, Fowsblbowo
o 659go00 996980096, M9bEsdgwmMos aMmzmEo dod-
A9O0No  3dmGE30m, LOS3 LYMWRO0EIOOL  ©0-
3965300 ®95306¢0  ffg300  ©9z0880  OJRYboOgds
30360mmM560Hdgd00m.

3OO BJHIAONO FaBRGHYHIL HYIbM@myos
000 B569mdL  F9dgado: 3MHm30lL  bgsdo®bg o6 dob
doabom bgds blbabgdol dofimgds, GMmdgwos dgoizegl
AMP0MHIH35, 07596239 gdl (5969050, Fe(Ill) o
Ubg.) @ 8030mmeMyb0dgdL (Acidithiobacillus ferrooxi-
dans, Acidithiobacillus thiooxidans, Leptospizilum ferroxi-
dans o bbg.). blbstgdol gobsfioegds bogds bbgsabbgs
0900m©Oom.  3Mm30L oML godmdsgscro  bLbsGo,
6OH0Igwog  399OEOHIOMWos  BIMOEO  F9FGHOWYO0m
9JOMO© 03000705, Ly0IBsE F9dymddo bgds BgMHIEO
0939900l blBsMgd0sb 5dm®gds bbgsaolbgs dgommooom
(3999539309, 9JbEH®Sd30s s bbg.

mgwom 360g¢H035d0 L3owgbdol AMmM3wMwo AsdM-
OG30L - GdbmErmaos  2803MILI  IBIBYIOTI0s
0506900056 1B30¢gbdol IgmMmO  LYIEROIOOL  3on-
3mbobol (Cu2S) s 3mzgarobol (CuS) s9m@EH«E3sDg.
b3ogbdol  30639wso  JobgMowol  3ser3m3oMo@ol
(CuFeS) 946mHm3990  05dBHgM0o  458m@MB3s, 3mdge-
3O9o  M35wbsBOOLom,  bdoMs  FGHBOMOME0S
9069600l 35L03530000  ©796330L  3OMEgLdo  ASTMm-

94x300 3OHMEYJEHIO0L 2odm.
39d6ma9b996m0 Bs®hgbgdol E0w0BsEo0l 3MMdEgds

39H195H05 LodoMM39MLmZ0LsS.
b3oggbdol  y3z9waby oo  ToMoyo
05500697900l bvyegowe  Ladsmdos,
39009M Mo glboo ©s3v)dsggds 1958 ferosb sofiym,
begoem 9du3ewg9@ 93050 9300 1975 fferosb.
Lodombg  Ldowgbdol  dobgdo  HomImoygbowos
3500390 s hofobfzarmwo Lsbom. 89d3ggaro Jobgdo

B396d0
HmIeol

- 990050 335030HIVO,  33339OFIONLO  HYBIO,
doMm0moo  Fsbosbo  BobgMsmgdos:  doMzgweo -
35@3m306030, 300030, 00300050  LBIWIOHOEG0;

39mE50 - 3m39wo0bo, 35e3mbobo, dmMbo@o, 3936030,
3603369 m b3oErgbdol LyexsBJdo s 39MBdMBEJdO.
3069Msemmyo®o 8995096 mdol s Ggdbmermyom®o
05639690gdol  dobggom  L3orgbdol  Jobgddo
2499m0ygma3s Lodo Godo:

3o 3030003)-3000EHWIO — 5PZOELOYRITPOMYOSO,

Jow3306003)-303906-Jow3mbob-3omo@ o -
155EME A5TIPOOMIOSPO,

3039w0b-gdsem3mbob-3oMmo@mwmo -
3695 39dOMJOSO.

050069030 130¢gbdol Lsdwyserm 99339 ™dYdO Fargdol
90b9300 J05603690L 0dsls, G™A (1975 — 1,2%; 1985 — 1,0%;
1995 — 0,83%; 2005 — 0,7%; 2015 — 0,65% ©> ©EIOLLIMZOL

0,50%) L5dsEM 05606 WsMmOBdPYOS.

©OI0LIMZ0L  5OZ0WSRSTVOOMIOIPOO
dob  Bobgdol  FoMopagdosb  dbmeme  dgoMy
Bsfowos  sdBgbowo, bmwm  dmobmgbowgds  b3o-
@bdol  3mb6396@®mGPPBY 9O Tgagwroms.  Ladoml
00000569 A900GHMM09dbY Boyo®mgddo ©MHOBO
3690399 0MJd50  B30egbdol Fobgdol dse by
QOO M5MEYHMOs5 M530MmYMHowo.

05000 450050353905  BHMIQOEOVIC0  FJOMPIOOD
(693039309, BEMAS3F05) M36M96E90J MO0, 5053
390 bgMbgds 3mbo30M®O 30w gbdol 3mbEgbE®ma@gdol
dowgds  3mb3ab@®oBdo  L3oergbdol d9dg3gwo  6,0-
12,0 % gstyagddo 9ghygmdl, o3 3mbagb@®ma®gdol
3653mbOE0WMOHMISHY s 93MmbMT03MOmHO 3oM5gEHMYOOL
Qo0 3m9x03096GHDy  90momgdL.  ®g3sbgro
150SBOM VOGO GdYOOL Jobgz0m, 1) 3mb396GHMsGT0
d0M0m50  LobMYYIW™M gwgdgb@o L3owgbdos, 9530b
dolo 8obodsermEmo 339w mds 3mb3gbBH®mo@do 14,0%-
05, (j0bs50dgy Tgdmbggzsdo dolo  LodsHGmm  gsbiol
365B0omMgds o6 bmM309w©gds. 9d9ob 209md0baty
3930090 Mdsl  FoMIMoygbl  s0bodbmeo  dsbgdol
39000L53v)05390o  Lbgs  BHodol  mbsdgdmyzg s
0b6m35309960 39dbmermyogdol 89949353905 s Homrdmgdsdo
©6963s, MMIgwoi WOOHMBlgwynal HmameE bdo-
@9bdol Jobomgds® LIBIE M@ BsDOL FOTRIOMOMGDSL,
393y 9Mogobobergdso  dMbgdtmoz0  MYLEOLYdOL
5300bsMMO 359Mmyg69d0L JglodegdEMdLL.

330930l doBobl  FoMTmoagbws dobgmeol Ldo-
@9b6dol  LodsML  ©smodo 3Byl OMmYdIO
0500060056 1309bdol sIMgdOL FGLodegdEMBdOL -
3965 359G 9gM0-Jodor@mo 4sd3mEGHHGH30L IJNMEPOo -
0MM3GHMOHOME 300HMBYdT0.

bo33eg3  @B09JAL  PomImoygbs  Loboysermsb

3099990 b3oegbdol  MsM0d0dbywsEYLITEOMYdIO
0ssbo.

©O9oLbsM30L  AbMBEom  3ModBozsdo  Ldowgbdol
3993390  ©oM0d0  ByEgmEol  25053353900L  0o%
0900m©L  FomIMoygbl dobo  29s3w935390s AOMIO
23950mGH B30l IgnMmEom, bmm beaogdol d93339wo
050b6900L5m30UL 339 IMS35¢ 399456580 IBIMROE05 Fom0
0593H9M0M-Jodom®o yMm39mo dgmMmEOoL 353mygbgdoom.

59MMoBEGHMO  39MH3MWsGHMMIdTo  sdnGMB3s  bo-
3995905l 0degzs  dgbfiageroo  0dbsl  dod@gmormeo
23950mGHMGH30L  3OmEgbo  35L0YH  BoWEHMIE00L  (FYS®
05L53do) 970000, 00 FoMIMoEbL FobgdoL  yMm-
390 230G NMBHIZ0L  WBdMGOSGHMOO  BmEOEb.
330939030 2odmygbgdyeo odbs dsbgarol dobmeo
07539 3900900 (4wgdosb  aodmympowmo  ©s
359dBommdo  M3065 @ 3ma0MH©©dg9ba39wo
059390 3MwGHMdol Acidithiobacilus ferooxidans
(A.th.ferrooxidans) s Acidithiobacillus thiooxidans (A.th.
thiooxidans)-ob sbmEosEos.

05d3H9M0gd0L 3756939000 5dBHOMEOMdOL  3M0@E-
07050 50900 0odbs 9K 1s339d oMgdo Tgdegoro
M350 g6G05b0  M3060L L3 gbEH0650) W63
boMolbo. 05dBH9m0gd0L 39 BH03009ds  BOGIOE
@oBdMOGHMM0  LobxwMgzgws®y (180 d6/fm) 9K
15533905097 28-3000 C 399396@Msby, dg:nb=1:10.

b3ogqgb-
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PH 05 Eh 9560b5%036 9e09dGH®magEH0w@o 9gomm©om
WdMOsGMGome pH-09BHDg (pH-340). m635¢096¢3 0560
©o L35 gbBHosbo ®306s bLbsMgddo  oLsHBO3MIOMES
3™33eggdbemdgGHeo 3900MEOm AOowmb 0-b
390myggbgdom,  bmem  L3owgbdo 3o BsBE®owmdol
®0mbMxsGol  blboMoo  goBo@3zmom, dysé  dsbado
b3ogbdo  gobolsbw3z™gdMPs  SEMIYH-5BLMMIEFOIEO

99moo (Perkin Elmer; AAnalist 200).

Jo301M0, BsBMH0, J0byMIwMY0ME0, 3Me3089GHMWO
965¢0Bgdol  Lodweagdoo  dgbfageroo  odbs  fot-
dmygboo  BHgdbmermaon®o  Lobxol  bogmogho
399500996 Mds. J0d0HO O BSBLIMO Bscr0BOL Fggagd0
9m399M0s 3bGogddo 1; 2.

gb6ogo 1
36gscpslsdo®gdgmo domgbdol byyemagom®o dowbgdol Jodom®o Bgoagbowmds
Jodow®o 899500996 mds, %
¥o
Lobgbidg byOH®d0m0 SiO, | Fe,0, | MgO | CaO | PO, | ALO, | SO, | S” | Na,0 | KO | Cu |Au
5653560
0,76 5,1 78,7 | 8,61 11 1,3 | 01 63 |894|401| 07 1,0 | 0,64 |04
3bHowo 2
3dbgemagopslisdoMgdgeo b3owmgbdol LyyegoEvyMo dsbol Bobw@o sbsgrobo
- L3ogmgbdol Lvyergowgdo, %
ba%QéOBGOU b;{]@;) @ b30gr9bdols @s563meo Bm™as, %
0033905, 7o 30639@5©0 dgmtoo
0,64 0,02 0,47 0,15
100,0 3,1 74,1 22,8
3oboloBgms  Lo3zwgzo  ™mdogdBHol  BoBozmEmo  L3owrghdol dgmEe LB IdMD (3M3ggwrobo, dmMbodo,

0obsbosMYPIYBO IEFMW™dOMO fmbo - 2,47 /L33, 39nMO
§mbo - 2,74 9/183, Bogs®o feabs 1,25 ¢/13° ¢9b0l Esborgdds 3,6
%; BMM0sbMds (F990sH0o@0) — 9,85 %. dobgMowmyo@ds
9boeoBTs 56396, MBI JoewzmBobo  FoMmdmygbowos
0000560 Xax30L B0bgMowgdom, MMIJWOE Z0MSMEOIdS
Jo3m306030L  boOxbg s 33b3wIds  30MOF0LS o
Jow3m30M0@0L  FoME3mgdol  3oo3dwo  (jdobos
dmbmdMgqd0L Loboo.

3o 3306030l Ms30LvBso  FoMmE3wIdo  23b3Yds
038300050, IbMMmE F3MHow 3esllbs s desdgddo (0.015-
0.08 99).

300030l 350330900 ©6s3MHOWGdM0s F03MHMISG-

©3900m, OHMIIdoi3 Fg3UgdY0s Joem3zmBobol xymaol
d0bgMomgdom, 3350306 BsBmwmo  JoMo@Go, Y39

©IBIONY0S  Jo3mBob-3mzggwobol  dggbowmdol
d6om. (1300w 3wsldo 30MH0E0L IMsgEglo FoME3wgdo
©IBIOMY0S  Joen3m30M0BHol  igoba3z0ol  Fggye©
o63mgddboero Imbmdmoo.

31900 Jon3mBobMMO - 30H0E-s796ymo bL3owgbdol
05006900 8093736905 3bgeledEoMmYdgo  GHodob
0500690, OmIgedoi 8gbodg  39bgMogool  HoMImTmdOL
300030, YYBOHM  HEOIMWOo  35850bgd0L 1059
§o03mgddboo 3060E0LoRE 2oblbzsggdom 3M39w0bmsb
©5 Jo3606msb Jdbol d3o®m 0.001-0.01 83 wdsocmgbo
bmdolb J9bsBatgdL.

Bgdmm  s0fgMowo  3060F0L  dFoemm  dgbsboto

36 LI30IM JIMmbICN, Nell46), 2023

Joamzmbobo)  96033zbgamzbo  sMHMMEWgdL  oxrd30L
36mEgudo 3obyMomgdol LM asblbsl, ®obog dmbggl
130g6dol HMAMOS 5IMIMYROL, s15939 Jolo 3Mb96EHGGHOL
bstolbol 3sBgz9bgdeols 8339060 89930609ds.

35%oM>  dmimemdol  (h-280 99, d-25 03) odm-
oBHMOOM  396H3MWsGMEOYOT0  BoBoMgdMmo (300900
LgMool  Logwdzgwbg  sygbowmo  odbs  3GmEgLol
3@ 005¢MH0 356509EM00. FgLfogeroo 0dbs bbgoalibgs
BogdBH™MMIO0L Fo3mgbs 3o gbdol gsdmEHWYBZ0L 3O MEILDY
dg:0b BoMEMB, blbs®OL pH; 359Hgdol boba®mdarogmds
594BHoM 39MH30¢53090L FmGOU.

396030o@Gm®mdo  dmmoglgdyen  -50+0 393  Lodlbml
05005BL  g3sBHgdms  blbsto, MHmIgwog Fomdmoygbos
153390 969l IK s 903030s: 5dmbomdol Lmargs@L - 0,15
3/ @; 35¢00w)30oL JermEGoEU - 0,05 ¢/w; Bogbowgdol b gs@l
- 0,5 3/e; 960 bsbs33wgde Gmbigm®mdgezs 3oeonmdl - 0,1
/@; 35¢30980L Bo@®AL - 0,01 3/ pH=2,5-U. 1533980 563
39039305 30L0 FYEMBdOL 10% dogd@gMoEo 3 EH@ob
A.th.ferrooxidans o A.th. thiooxidans 6563, dsd@Eg®ool

&oG®o 100 000 wyx/dem.

LobEgdobomzol 35960l dofirmgds bmMEogwdmEs
493930, 3MI3ZOILMEOOL  LodMOEgdom, GMIOl Mom-
©96mds3  M9390MHEIIM©s L3305 Mo 3mBF))M30L
09939Md00. sbgomo Lobgdo O3 gYNss
blbsol  IM035cxgM0©  39MIMWs3osl s  LolGgdol
39000M9%0L O, s CO,-0m, MHMIJOE 9YEOLIOIE0S
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00300mmM560HIgd0L 3bMm3zgedmddggdolsmgzol.

9m39wo 7 ©eosbo  gogwolb  993wgy  bogdmEs
blBsMgdol M960MYds. bLESOHT0 0lsBE3MgdMEs Cu*, Fe*,
Fe’+ ®om@©gbmds. ymz9moeo®s@ bgdm@s blbs®ol
pH-0b 899m{j0g0s. LsFoMmgdol dgdmbggzsdo bgdmes
dobo  3mM9dBHOMOs  AMPOMETz35L  ToGgdom 1,5-2,2
36003690 Md59).

9Jb39M0896E0 80d0BsMgMdES 28-30°C ¢983965¢)v)-
5.

399mG¥G30L 3HM3gLol 030bsMgmdols EMH™ML oo
36093690 mMds 9603905 0Lgod BogdGHMML, HMYMMOESS TGOl
5 0HY3500L BoOEMBL. FgLfogerowo 0dbs godmE @30l
36Mm39L0 3y:mb BoMEMdOL 1:2; 1:3,5 s 1:5 36033690 mdoL
©OML.

LGHIMOWNO JMEGHOMETdo (1o33900 Mg dogdEBHIM0YOOL
2390939) bL30E9bIOL oTMEHWYBHZS OMOL 0039 39HOM©TO
395009065 2,5 %.

3bmdowos,  MMd 306> @1  2My0mETsobyogo
000d5JHgM0gdo  A.th.ferrooxidans o A.th. thiooxidans

2396300000980bsm30L  LoFoMMYd96 Tzo39 Sl pH=1,5-
25, bmewgo®o  30bgmomgdol  osbagzol  mm,
2396L531900050000 300G, Fo®dmogdbgds 4ma0M©T:35 MHOb
99009390053 pH-0b 86083690mds d306©9ds. ) dogd@gtos
50 306MdJOMIB 56 5L Fgamgdmero, 85806 dobo sgGHozmds
LmbBgds. 53§96 godmdobstyg dglfszwrowo odbs pH-ob
393965 35dBHgM00l 5gEH03mdsHY 2 35M0sBGHI0 - pH=1,5 o
pH=2,0; 8y:00b=1:5 oo 3g:nb=1:2 3603369000l MHM™U.

130¢gbdol  odMABHMBIOL  3MMEglbY  sJBHowme  3gm-
30s300L 36MEgLYdL FnMol 3omHBIdOL bobaMmdwozmdols
d9LHogarol JoBboom gdudgMmodgbEo Bo@sts pH=2,0-2,1,
09609369 mdol MM, sysbog Hobs gdudgeodgb@Egdol
©OML  ©o©0bs, ®mI  L3owghdol  FogdbodogrEo
390m&YA3> 303L 5@zt 49-9 eyb) ©s 93wgy oo
9339 3690990 MdL, 530G Ma 1 LOHMWO (30310 Bs30035¢ 0 49
ORI ©5 3OL BsbaMmI03mds© 530MHR0gm gl 39HOMO.
0(33Wg0MEs  39MBol  boba®Mmdogmds  39MH3Ms3090L
8060L: 1 ©g-09), 2 ©Ey-0d), 30r)-d) © 4 ©I-
0509. 34:00b BoOEMds 1:2 s 1:5 9Ju39MH0dgbEol dgwgagd0
oI gbomos 3bMowdo 3.

3bMoo 3

9g4s6mol s mbgz500l F98sMEId0L, pH-0b s 3svybob dsgmgbs L3owrgbdol 3sdm@EnE3ol bamolbbyg

Ne | b o 3565093 Mgd0 359mAMB30L O™ t MY
Y5
o3
’% &ag:ob| pH |T 3syds| 7 14 21 28 35 42 49 56 63 70 77 84 91
1] 1 1:2 3,3 70 | 103 | 143 | 20,1 | 26,8 | 34,4 | 38,1 | 42,3 | 45,3 | 48,4 | 58,1 | 53,1
212|135 40 | 82 | 12,7 | 17,6 | 25,3 | 325 | 40,1 | 46,8 | 52,0 | 57,8 | 60,1 | 62,5 | 64,8
313 1:5 53 | 88 | 13,2 | 20,0 | 28,1 | 38,2 | 50,2 | 56,0 | 59,3 | 63,0 | 68,1 | 70,0 | 72,3
41 4 2,1 3,3 70 | 103 | 143 | 20,1 | 25,8 | 34,4 | 38,1 | 42,3 | 45,3 | 48,4 | 51,1 | 53,1
515 1,5 4,1 9,1 | 12,0 | 16,2 | 22,4 | 30,3 | 38,5 | 44,5 | 48,9 | 52,5 | 53,7 | 56,8 | 58,0
61 6 2,1 53 | 88 | 13,2 | 20,0 | 28,1 | 382 | 50,2 | 56,0 | 59,3 | 63,0 | 68,1 | 70,0 | 72,3
717 1,5 52 | 90 | 147 | 22,6 | 32,0 | 42,1 | 54,1 | 59,1 | 63,8 | 67,4 | 72,2 | 74,1 | 75,5
81 8 1 37 | 81 | 143 | 20,1 | 27,3 | 32,0 | 40,1
91 9 2 43 | 11,5 | 17,5 | 25,0 | 35,1 | 40,0 | 47,3
10 | 10 3 42 | 12,8 | 185 | 24,1 | 33,3 | 41,3 | 51,8
11| 11 4 43 | 13,1 | 20,8 | 28,5 | 26,1 | 43,3 | 52,5

990056900l BoBbom Bo@ots Ls3gwg3o Mmdogd@ol

3M®™39o Jodomeo 350G B3 256%Bs390mwo
30300075350 bbbsMoom (2,53 a/w), 899009y 306MdYdT0:

gotols s ®MbY350L  Bomds 1:5, pH-2,1, (3000L
bsbyMdwo3mds 91 EY-©sdYy, 303W0 - 7 EEY-0sd]. 3oL
390092990 3m393ve0s (3bModo 4.
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gbMogro 4
b30gr9bdols Bsbol yBHmzmEo dsgBgMowmeo s Jodom®o gsdmGn@30lL dxwoagdo
13ogngbdols 3gd33gemds 35es6do, g
b3ogmgbdols 399mGG30L 3 bgoeagl(?g b@a
d0bgMogrm®o BmMAs &odo 20030932 bB0sO0,
Lafigolo bodeMEOMM %
0,15 0,02 85,0
Q390630 0.48 0,16 66,6
09MmM>©0 059BH9gMoMw-Jodonco
30639500 LsgMHom - -
0,64 0,18 72,3
0,15 0,06 60,0
o360 0,48 0,29 JoBo6ro 39,7
Saotego (aep0dms 5 o)
306390000 boghHomm - -
0,64 0,35 453

506035,  BsBoMdmo  gdudghodgbGol  Fgwgao©
500y FobyMEol  LsdsMmL b3oggbdol, MsGMOdO
969002153 EOEOIBIX0 LYWBOEYOO ©> b0
05006900l HMYMOE d5JBIMO-J0doMo  2odmEHE30L
Fglodmgdermds, slggg dolo  M30MsGHILMdS  AOHMIME
0993196 290mGE3oLmb  goMgdom.  9Ju3g@odgb@ol
399350 658396980 0dbs, MM gMmo s 03039 30MMdJd0
05d3H9M09-J0d0EOHO 250MmEHE3000 blbs®do Aoslwwo
b3ogbdol GomEgbmds 27,0 % dgEos Lbyygms Jodow®
390033510056 99Mgd00.

1336900

Fgbfagaroos  sbymaol  Losdsml  Ldowrgbdol
05006900L  LoboygsHmob  sgdmo  Lsdwmewm  Bgdbm-
@ma0Mo Lobxol bogmogmo Fgoygbowmds Jodowmo,
3M530d9¢Gowo  sbo-
@obHgdol 89939mdom. s0bodbmo Lobxo dgogeglh: Cu —
0,64 9%; S, .., - 4,01 %; SO, - 0,1 %; SO, — 8,94 %; Fe — 8,6 %;
SiO, - 78,7 %-b.

b3owgbdo  FomIMEAIbo0s JOMOMSIE  TJMMHIO
b BoEIOOL (3m39wo0bo, 35¢3mbBobo) s by Mo
gn®dom 74,1% s 22,8%, dgbodsdobs, 300MM9Lo©
930695 (3,1%) 35e 3306030l 993390 Mds.

5396005 WsdMMIBHMMOM  306HmdIddo  Lb3o-
9630l Ibgao-g9159E0MIdYE0 50b0Esb b3owgbdol
50mEgdol  FgbodagdEmds MMz mo  ddJBHIMOE-
JodonMo  250mEGHME30L  AgMMEOm.  5JMHMEOGEHWYO
39M30mo@mMgddo, Lbgsslbgs 306Hmdgddo (Fgsols ©s
0b3500 BSBOL M65BIOEMBS, blbstol pH, 3svHgdol
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MALASHKHIA Sh., LOMIDZE N., KANDELAKI M.,
CHUBINIDZE N.

THE ARTICLE PRESENTS THE RESULTS OF A
STUDY CARRIED OUT AS A LABORATORY SIMU-
LATION OF THE HEAP BACTERIOLOGICAL-
CHEMICAL LEACHING PROCESS

ANNOTATION. The test object was a low-grade re-
bellious sulfide and oxidized copper ore extracted from
the mine dumps. The experiment was performed using
acidophilic iron and sulfur-oxidizing bacteria isolated and
activated from the Madneuli ore field microflora. In paral-
lel with the process of ore heap bacteriological-chemical
leaching, an acid leaching with diluted sulfuric acid solu-
tion was carried out under the same conditions. The studies
have demonstrated that the method of copper heap biole-
aching in ores of such type is advantageous in comparison
with acid leaching. This method gives 27 % higher copper
recovery compared to the chemical leaching method.

KEYWORDS: bacterial; heap; leaching; copper; py-
rite; oxidation; difficult to enrichment; poor; chemical.

MAJIALLIXHS L1.C., JOMUI3E H.B.,
KAHJEJAKHM M.IL, YYBUMHWJBE H.J,
BO3MOKHOCTHU KYYHOI'O
BUOBBIIEJTAYMBAHUS BEJIHBIX
TPYJIHOOBOT AIIIAEMBIX MEJHBIX PV

AHHOTAIIHASA. B pabore OpHBENEHBI PE3YJbTAThI
MOJIEIMPOBAHHOTO B JIaDOPaTOPHBIX YCIIOBUSIX OakTepu-
IBHO-XUMHUYECKOTO BbIeNadnBanust. OObEKTOM HCCIIE0-
BaHMS SIBISETCS B3STHE W3 OTBAIOB MaaHEyJIbCKOTO
MECTOPOXIICHUSI ~ NIPE/ICTAaBUTENBHBIX P00  OeHBIX,
TPYTHOOOOTaTHMBIX MEHBIX pYA. B akcniepumeHTe nenosb-
30BaHbl BBIICJIICHHBIC M3 PYIHOTO TOJIS anuao(uiIbHbEIE
Kene3o U cepookucisitomye Oakrepuu. [lapamnensHo
C O9THM TIPOBEACHO BHIIIENAUYNBAHNE Pa30aBICHHON
CEpPHOM KHCIOTOH. YCTaHOBJIEHO MPEUMYIIECTBO KyYHOIO
6I/IOBI)IH_IGJ'[a‘-II/IBaHI/I${. ypOBCHB BBIJICTICHUA MEAU TIpH
OMOBBIIIC/IAaYNBAHUH Ha 27 % BBIIIIE, YeM [IPU XUMHUYECKOM.

KJIIOYEBBIE CJIOBA: Menn; BhILEIauMBaHNE; OaK-
TepHaNbHOE, NHMPUT; OKHMCIEHHE, TPYAHO OOOraliaeMble;
OeHbIe; XUMUYECKHUI.
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PROSPECTS OF MANGANIC CHEMICAL PROD-
UCTS MANUFACTURING THROUGH PRO-
CESSING OF CHIATURA LOW-GRADE MAN-
GANESE-CONTAINING RAW MATERIALS AND
INDUSTRIAL WASTE

ANNOTATION. Laboratory and large-scale studies
carried out abroad and by us, have shown that the optimal
path of manganese-containing industrial waste processing
using economically justified methods lies not in the get-
ting of concentrates to be used once again in ferroalloy
production, but in a receipt of chemical products saleable
at quite high prices at the market, which can be used in the
different fields of economy and various areas of activity.
The principal and process flow diagrams of receipt of man-
ganese-containing chemical products (electrolytic manga-
nese dioxide, manganese sulfate monohydrate, manganese
monoxide) of high market demand have been developed
based on the studies carried out on Chiatura manganic in-
dustrial waste, as well as carbonate ores. Standard process-
ing equipment necessary for their receipt in experimental-
industrial and industrial scales has been selected, a main
non-standard equipment has been developed as well, in
which our patents and know-hows have been used.

KEY WORDS: manganese; industrial waste; chemical-
engineering processing; manganese dioxide; manganese
monoxide; manganese sulfate.
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YAXYHANIBUJIA T., POKBA T., BAIIAJI3E 3.,
KEBAI3E K., BYTJIMAIIIBUJIN H., I3AHAIIIBUJIA 1.,
HIAMMAKUA3E E.

HEPCIIEKTUBbBI IPOU3BOJCTBA MAPI'AH-
HEBBIX XUMHNYECKHX IMTPOJAYKTOB HA
OCHOBE YHATYPCKOI'O HU3KOCOPTHOI'O
CbIPbs U ITPOU3BOACTBEHHBIX OTXO10B

AHHOTAIIHAS. JlaGopaTopHbIC H KPyMHOMACIITAD-
HBIC NCIIBITAHUSA, TPOBEICHHBIC KaK HAMH, TAK M 32 PyOEKOM,
MTOKA3aJIi, YTO SIKOHOMUYECKH 00OCHOBAHHBIMU METOIaMHU
mepepaboTKi MapraHelCoAePKALIINX MPOU3BOJCTBEHHBIX
OTXO/JIOB SIBJISICTCS HE MOTyYCHHUE U3 HIX KOHIIEHTPATOB JIJIs
MIPOU3BOJICTBA (PEPPOCIIIIABOB, A MOIYUCHUE XMMUYIECKOI
MPOAYKIUH, TMPHUMEHSIEMOH B pa3IHYHBIX 00JACTAX
SKOHOMHKH M pPeaTn3yeMOd Ha pPBIHKE MO JOCTAaTOYHO
BBICOKOH 11eHe. Ha ocHoBe uccneqoBaHuid, MPOBEAECHHBIX
Ha UMaTypCcKUX MapraHeICcoAepKalluX OTXOax, a TaKKe
— Ha KapOOHATHBIX PyAax, pa3paboTaHbl MPUHIUITHAIEHBIC
1 amnmapaTypHO-TEXHOJOTHYECKHE CXEMBI MPOM3BOJICTBA
MPOAYKTOB, TIONB3YIOUIMXCS  CIPOCOM Ha  pPBIHKE:
ANEKTPOIUTHYCCKAN JTHOKCHA MapraHila, MOHOTHIpPAT
cynedaTa MapraHia, MOHOOKcua Mapranma. [lomoOpano
CTaHJApTHOE OOOpPYIOBaHHE IS WX IPOU3BOJICTBA B
OTIBITHO-TIPOMBIIINIEHHOM ¥ ITPOMBIIIICHHOM MacIITadax,
pa3paboTaHO OCHOBHOE HECTAaHAApPTHOE 000pyHOBaHHE, B
KOTOPOM peaJIn30BaHbI HAIIM MATEHTH M HOY-Xay.

KJIOUYEBBIE CJIOBA: mapraner; oTX0O[bl pOU3-
BOJICTBA; XUMHUKO-TEXHOJIOTHYECKAs MepepaboTKa; JUOK-
CHJI MapraHia; MOHOOKCHJI MapraHiia; CyJib(par Maprasua.
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CHAGELISHVILI E., VARSHANIDZE I., TSVERAVA D.,
TUTBERIDZE M., SHADINOV E.

PRODUCTION OF REINFORCED COMPOSITE
MATERIALS BY EXPLOSIVE WELDING
METHOD

ANNOTATION. The article presents the production
of reinforced multilayer composite materials by explosive
welding method. Reinforcement and welding of steel plate
and aluminum sheet are carried out by the two-dimensional
configuration of explosive method. The reinforcing compo-
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TIaKeTOB.

nent is pre-arranged on the steel plate between the welding
layers, without stretching. The super hard steel wire with
a diameter of 1 mm is used as a reinforcing component. In
the process of explosive welding, intermetallic Fe4AL13
is formed on the contact surface of aluminum and steel.
Intermetallic compound contributes to the hardening of the
obtained reinforced bimetal.

KEY WORDS: explosion; welding; reinforcement; deforma-
tion; weld zone; bimetal.



39301333NL $3d6M=M3NIsN - TEXHOJNOI' MU B3PBIBA - EXPLOSION TECHNOLOGIES

YATEJMIIBUWIA 3.111., BAPINAHHU/I3E 51.3.,
IBEPABA 1.T., TYTBEPUA3E M.J., IIAAWHOB 3.E.
HHOJIYYEHHUE APMHUPOBAHHBIX
KOMIO3NIIUOHHBIX MATEPHUAJIOB
METOJIOM CBAPKHU B3PBIBOM

AHHOTAIIUSL. B craThe paccMaTpuBaeTCs Oy YCHHE
ApPMHUPOBAaHHBIX ~ MHOTOCIOMHBIX ~ KOMIO3HIIHOHHBIX
MarepraioB METOJOM CBapKH B3PLIBOM. ApPMUpPOBAHHUE
M CBapKa CTaJbHOM IUIACTHHBI W ATOMHHHEBOTO JIHCTA
OCYIIECTBIIAIOTCS B3PHIBHBIM METOJIOM TI0 TUTOCKOM CXeMe.

Mexay cBapuMBacMbIMHU CIOSMHU Ha CTaJbHYIO IUIACTHHY
MIPEIBAPUTEIIEHO TOMEIAeTCsl apMUPYIOIIUNA KOMIIOHEHT
0e3 HaTsDKeHUs. B kauecTBe apMHUpYIOLIEro KOMIIOHEHTA
HCHOJB3YETCSl BBICOKONPOYHAs CTajbHas IPOBOJIOKA
auamerpom 1 Mm. B mpomecce cBapku B3pBIBOM Ha
KOHTaKTHOM NOBEPXHOCTH JIIIOMHUHUS U CTAIN 00pasyercs
uaTepMmeramtua Fe4AL13. IHTepMeTaInIH T CITIOCOOCTBYET
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BAPIIAHU/3E 51., CAMAJALLIBIJIH P.,
JOKABAXMIIBUJIHN T, HAJIVPALIBUJIA M.,
T'VIYIIAYPH H.

UCCJIEJOBAHUE HAMPSI’)KEHHO-
JE®OPMHUPOBAHHOI'O COCTOSIHU S
B3PBIBHO KAMEPBI C UCIIOJ1b30BAHUEM
CUCTEM KOMIILIOTEPHON MATEMATUKHA

AHHOTAIIUS. B pabore ¢ HCMOIb30BaHUEM COB-
PEMEHHBIX METO/IOB MCCIIEIOBAaHMH PacCYMTaHa TOJIIMHA
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DYNA». B3aumHoe cpaBHeHHME 3HAUE€HUH, MOIYUYEHHBIX
AHAJTUTHYCCKUM M KOMIBIOTEPHBIM METOIAMH, A0 HaM
JIOCTOBEPHBIN pe3yJIbTar.
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NADIRASHVILI M., ABESADZE N., GUDUSHAURI N.

SYNTHESIS OF CT COMPOUNDS, PROCESS MECH-

ANISM AND APPLICATION PERSPECTIVE

ANNOTATION. In the modern world, the role of explo-
sives is immeasurable. The vast majority of these high-en-
ergy substances are produced by chemical synthesis. Their
technical characteristics are constantly being improved,
and this continues from primitive gunpowder to modern
explosives. The main purpose of our scientific research is
to synthesize the study of the so-called “Charge transfer
compounds” (CT compounds), using the well-known poly
nitro aromatic substances - picric acid and TNT. The ar-
ticle describes examples of the synthesis of CT compounds,
opinions are expressed on the mechanism of synthesis, cor-
responding reaction schemes are given, the ability of these
compounds to explode is studied and the prospects of their
use are determined.

KEY WORDS: CT compounds; explosives; synthesis;
picric acid; TNT; reaction mechanisms.
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HAJTUPAIIIBUIIA M., ABECA{[BE H., TYAYIIAYPU H.
CHHTE3 CT COEIVMHEHNN, MEXAHN3M
ITPOIIECCA U ITEPCIIEKTUBBI IIPUMEHEHW A

AHHOTAIAA. B coBpeMEHHOM MHpPE POJb B3pHIB-
gateix BemectB (BB) wemsmepuma. [lomamisromee
OOJNIBIIMHCTBO O3THX BBICOKOPHEPTETHYCCKAX BEIICCTB
MIPOU3BOIUTCS C TIOMOIIBIO0 XHMHYECKOTO CHHTE3a. WX
TEXHUYECKHE XapaKTePUCTHKU IIOCTOSHHO COBEpIIEH-
CTBYIOTCSI, M JTO TMPOJOIDKAETCS OT MPUMHUTHBHOIO
mnopoxa 110 coppeMeHHbIx BB. OCHOBHOH 1e/IbI0 HAllIEro
Hay4yHOTO HCCJEIOBAaHUS SBISETCS CHUHTE3 U H3Yy4YCHHE
T.H. «COCIUHEHUI ¢ TepeHocoM 3apsiaa» (,,Charge trans-
fer compounds”, CT compounds, CT coeamHeHU:), C
HCIIOJIb30BAHUEM M3BECTHBIX TOJIU HUTPO apOMATHIECKUX
BEIIECTB MUKPUHOBOM KHUCIOTHI M TpoTuia. B crarbke
onucanbl npumepbl cuHte3a CT coeauHeHMid, BbIC-
Ka3aHbl MHEHHMSI O MEXaHU3ME CHHTE3a, IPUBEIECHBI
COOTBETCTBYIOIIHE CXEMBI PEAKIIHiA, U3y4eHa CIOCOOHOCTh
9THX COeTMHEHNH B3PBIBATHCS H OTIPEIEICHBI IEPCTIIEKTHBEI
HX UCIIOJIb30BaHMS.

KJITOYEBBIE CJIOBA: CT coeanHeHuUs; B3pbIBUATHIC
BELIECTBA; CHHTE3; IIMKPHHOBAs KHUCJIOTA;, TPOTHI;
MEXaHU3MbI PCAKIIHIA.
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OH OH
0:) NO;
& FE—— TNP + Resorcine
OH
NO:

6sb. 1. TNP . Resorcine bLobmgbol Liggds

AOMGHOOLS 5 HJHBMOE0BOLOYD ,,dMmw93MW NGO BogMmob“ Lobmgbo

CHs 0OH
0 NO:
. - » TNT ¢ Resorcine
OH
NO:

Bsb. 2. TNT . Resorcine bobomgbol bgds

Bob. 3. 5) 303606055330 ,,d0093MEOO B39O0 HYBMOEEM; d) HHME0WOL ,,dmEg3MEHo BogHmo*
b 306056

30360605535 M9BMOE06056 ,,0093weo b59MHMOL* g50mEs dMOBIBEGHNWMBsBY BoGoms 3gbol IgmMm©Om.

Bsb. 4. 3M0BBGHWEMBOL 36LsBEOZMHOL Bemyso liggds
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IASHVILI T., BEINASHVILI G.

SYNTHESIS OF NEW NITROAROMATIC
COMPOUNDS AND INVESTIGATION

OF EXPLOSIVE PROPERTIES

ANNOTATION. In nature, explosives are mined in
extremely small quantities. Their absolute majority is pro-
duced by synthesis. The article presents the synthesis of
new molecular compounds by using the chemical transfor-
mation of familiar explosives — picric acid and trinitrotolu-
ene; study of energy indicators and the ability of explosive
transformation of synthesized substances; reducing prod-

ucts costs and increasing efficiency.

KEY WORDS: picric acid; TNT; resorcinol; “molecu-

lar compound”; explosive substance.

AMBUIN T., BEUHAIIBUJIN T'.

CHUHTE3 HOBbBIX HUTPOAPOMATHYECKHUX
COEJMHEHWI Y UCCJIEJJOBAHUE
B3PLIBUATHIX CBOICTB

AHHOTAIIUS. B npupose J100bIBaeTCst HEOOJBIIOE
KOJIMYECTBO ~ B3pbIBUaThiX  BelecTB.  [lopamistomiee
OOJIBIIIMHCTBO W3 HUX IMOJydYaroT IyTeM cuHTe3a. B padote
MPE/ICTABIICH CHHTE3 HOBBIX «MOJICKYIISIPHBIX COCTHHCHHI»
MyTeM XMMHYECKOTO CHHTE3a M MPEBPAICHHH H3BECTHBIX
B3PBIBYATBIX BEIECTB — MUKPHHOBOM KHCIOTBI H TPOTHJIA;
HCCIIIOBaHHE CIIOCOOHOCTH IpeoOpa3oBaHUsl HHEPTUH
U DHEPIreTHYECKHX XapaKTePUCTHK CHHTE3HPOBAHHBIX
MaTepuaioB; CHH3UTh Ce0ECTOMMOCTh INPOAYKIUH H
TTOBBICUTH A(P(PEKTUBHOCTE.

KIIIOYEBBIE CJIOBA: nukpunoBas kuciora; THT;
PE3OPILKH; «MOJIEKYJISIPHOE COEIMHEHHEY, B3PLIBYATOE
BEIECTBO.
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BLUASHVILI D., LIPARTIA T., BENASHVILI Q.,
MAQADZE M., MINDIASHVILI G., BLUASHVILI V.,
KVIRKVELIA M.

MODERN CONDITION AND CURRENT TRENDS OF
GOLD DEPOSIT

ANNOTATION. The gold mining industry has un-
dergone significant changes in recent years and several
trends have emerged that affect overall production. The
prices of metals in the world market have dramatically
increased and this trend is still maintained. This is espe-
cially true for the price of gold: if in 2000-2007 the price
of one ounce of gold on the London exchange fluctuated
between $320-380, in 2020-2023 (the time of the Cov-
id19 pandemic) its average price exceeded $1770-2000,
and the maximum (2020 year) 2067 $ was recorded.
Gold deposits are found in many regions of the world
and their origin is closely related to geological process-
es. The largest producers of gold are China, Australia,
Russia, the United States and Canada. Other important
producers are South Africa, Peru, Ghana, Indonesia and
Mexico. The available gold ore deposits in these regions
has greatly lessen, and new gold deposits are constantly
being discovered, although they may not be as large or
as easily accessible as previously known deposits. Over-
all, the condition of gold deposits is subject to currency
fluctuations, market prices, geopolitical factors, techno-
logical advances and changes in environmental regula-
tions. However, gold remains a valuable commodity and
will likely continue to be mined and processed for many
years to come. However, the current status of gold de-
posits may vary depending on market conditions, tech-
nological advancements and other factors.

KEY WORDS: gold reserves; investor; currency fluctua-
tions; environmental monitoring; technologies; remote sensing
method; social responsibility; gender equality.

BJIVALIBHJIH JI., TUIIAPTHS T., BEHAIIBUJIN K.,
MAKA/JI3E M., MUH/IMA LIBHJIN T., BJIYALIBIJIH B.,
KBUPKBEJIVSI M.

COBPEMEHHOE COCTOSTHHUE 30JI0TOHOC-
HBIX MECTOPOJKIEHWI1 1 COBPEMEHHBIE
TEHJIEHIAN

AHHOTAIIHA. 3a nocieanue roabl B 30J0TOA00BIBAONIEN
OTpPAaCITH MPOU30IILIN 3HAUYUTEIIbHbIC M3MEHEHHUS 1 0003HAYHIINCH
HECKOJIBKO TEHJIGHIIMH, KOTOPbIE BIMAIOT Ha Mpou3BoAcTBo. Ha
MHPOBOM PBIHKE PE3KO BO3POCIH LIEHBl Ha METalll, U JaHHAs
TeHJEHIMs coxpaHseTcs. OCOOEHHO 3TO KacaeTcsi IEHBI Ha
3omoto: eciau B 2000-2007 romax Ha JIoHIOHCKOW OHMprke IeHA
OJHO# yHIMH 3050Ta coctasisuia 320-380 $, to B 2020-2023 ro-
J1ax (BO BpeMs TAHEMHUH) €e CpeHsIs IieHa npesbicuiia 1770-2000
$, makcumanpHas nena (2020 r.) Osbuta 3adukcuposana 2067 $.
MecTopOoX/IeHUsI 30JI0Ta BCTPEUAIOTCSI B PAa3HBIX PETHOHAX M MX
IIPOMCXOXKCHUE TECHO CBA3AaHO C F€OJIOTHUYECKUMHU IIPOLECCaMH.
Kpynneiimue npousBogutenu 3onota Kwurail, Ascrpanus,
Poccus, CIIA u Kanana. [lpyruMu BaKHbIMU IPOU3BOIUTEISIMU
sprstores  JOAP, Ilepy, [ana, Muaone3us u Mekcuka.
KonmnyecTBo 30710TON pyAasl B 3THX PETHOHAX 3HAYUTENBHO
COKpAIAETCsI, TOCTOSHHO OTKPBIBAIOTCS HOBBIE 30J0TOHOCHBIE
MECTOPOXKICHUS,, HO OHM HE TaK OOraThl M JIErKOJOCTYIIHBI,
KaKk paHee W3BECTHBIE MECTOpPOXKAEHHsA. B 1emom, cocrosHne
30JI0TBIX MECTOPOXKACHHH 3aBUCHT OT KOJEOAHMH BaIOTHI,
PBIHOYHBIX IIE€H, TEONOIUTHIECKHX (DAKTOPOB, TEXHOIOTHIECKIX
JIOCTHKCHUI U U3MEHEHUH perysisiiuil o OXpaHe OKpyKarolen
cpensl. Ho 3010TO ocTaercss LEHHBIM, M BOCTPEOOBAHHBIM
TOBapOM M BEPOATHO ero JoOb™a OyJeT HpOoJ0JDKAThCs
Ha TPOTSHKEHMHM MHOTHX JeT. OJHaKo TeKyllee COCTOSHHE
30JI0TBIX MECTOPOXKICHUH MOXKET OTIIMYATHCS B 3aBUCHMOCTH OT
PBIHOUHBIX YCIIOBUI, TEXHOJIOTMYECKUX TOCTHXKEHHUH M IPyTHX
(axTOpoB.

KITIOYEBBIE CJIOBA: 3amacel 30j0Ta; HHBECTOpP; KO-
nebanus  BAIOTHBIX KYPCOB; OKOJOTMYECKMH MOHWUTODHHT;
METOZ  JMCTaHIMOHHOTO  30HIMPOBAHUS;
COLMaNbHAs OTBETCTBEHHOCTD; T€HIEPHOE PABEHCTBO.
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CURY ORE MANIFESTATIONS IN SVANETI AND
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ANNOTATION.This article considers the types of gold
and mercury ore deposits and peculiarities of their origin
and describes the conditions and prospects of the geologi-
cal structure of gold and mercury manifestation in the ore-
bearing regions of Svaneti and Bolnisi.
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KBULIMAHHU A.

OCOBEHHOCTHU U MEPCITEKTUBLI
TEOQJIOTUYECKOI'O CTPOEHUS

30JI0TO - PTYTHBIX PYJIOIPOSIBJIEHUI
CBAHETCKOI'O 1 BOJIHUCCKOI'O PYJIHBIX
PAMOHOB

AHHOTAIIHUA. B cratbe pacCMOTPEHBI THITBI  30J0TO-
PTYTHBIX MECTOPOXKIEHUN M OCOOEHHOCTH MX MPOUCXOKICHHS.
Onucanbl yCJIOBHMS M TNEPCIIEKTHBBI T€OJIOTHYECKOTO CTPOCHHUS
30JI0TO - PTYTHBIX PyI0NposiBaeHnit CBaHETCKOTO 1 BomHICCKOro
PYZIHBIX paliOHOB.

KIIIOYEBBIE CJIOBA: 30510TO; pPTyTh; TEILIyp; MeJb;

MBIIIBSIK, aHTHMOHHT; PYAONPOSIBICHHE; PYAOHOCHBIH paifoH.
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KIKNADZE N., JIKIA M.

THE HISTORY OF CREATION OF THE FIRE
SAFETY SERVICE AND THE AVERAGE STATIS-
TICS OF FIRES IN THE WORLD

ANNOTATION. The article describes the history of
creation of the first fire service and the rules for fighting
against fire. The scale of fires in different countries with
human casualties is discussed in detail. According to re-
search, fire is the most common accident, the loss of which
is equal to 0,3 % of the country’s gross income. Preven-
tive fire protection measures are presented to minimize the
risk of fire. Actions of firefighters to extinguish fire in case
of fire are described, depending on the type of buildings.
The classification of causes of fire and the different accord-
ing methods used in different countries are listed in detail.
Statistics show that a faulty or non-existent of fire system
causes the biggest problem.

KEY WORDS: fire; carpentry; fire extinguisher; fire
hydrants; machinery department.
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KUKHA/3E H., JUKUKHS M.
UCTOPHSI CO3JAHUS CJIYKBBI IIOKAPHOM
BE3OINACHOCTH U CPEJHSISI CTATUCTHKA
MOKAPOB B MHPE

AHHOTAIMA. B cratbe pacckasbiBaeTcss 00
UCTOPHUH CO3JAaHUS IEepBOl MOXApPHOH OXpaHbl M
mpaBuiaax OoprObI ¢ orHem. I[lompoOHO paccMOTpEeHBI
MacITa0bl II0KapoB B Pa3HbIX CTPaHAX ¢ YeJIOBEUYSCKUMHU
xeprBaMu. COrJIaCHO HCCIENOBAHHAM, IOXKAp SBISETCS
Haubosiee pacHpOCTPAHEHHBIM HECYACTHBIM —CIIydaeMm,
ymepd ot kotoporo paeH 0,3 % BajoBOro noxojaa
ctpanbl.  [lpencraBieHbl  NPOQHUIAKTUYECKHE  MEpBI
MIPOTHUBOIIOKAPHOH 3aIUTHl TSI MHHUMH3AIMH pHCKa
Bo3ropanus. OnucaHbl ICHCTBYS MOYKAPHBIX IO TYIICHUIO
noXkapa HpH TOKape B 3aBUCHMOCTH OT THNA 3JaHUM.
[Moapo6HO nepeuncieHs! KiaccupuKanus MpUIruH Hoxkapa
U Pa3IMYHbIEe COOTBETCTBYIOIIME METO/bI, HCIOIb3yeMbIe
B pasHbIX crpaHaX. CTaTUCTHKa IIOKa3bIBaeT, 4TO
HanOONbIIYI0 TPOOJEMY BBI3BIBACT HEHCIIPAaBHAS WM
OTCYTCTBYIOLIAs IOYKAPHAst CHCTEMA.

KIIIOYEBBIE CJIOBA: oroHb; CTOJSPHBIE M3JIEIIHS;

OTHCTYIIHNTEIIb, ITOXKapHBIC TMAPAHTLI; aBTOCCPBUC.
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KORKOTADZE A., RAZMADZE N., RATIANI N.
IMPROVING THE STATISTICAL DATA OF CON-
STRUCTION ACCIDENTS IN VIEW OF THE NEW
LEGAL REGULTION

ANNOTATION. This article contains general safety
matters. It discusses statistical data of accidents, interna-
tional labor organization data and available data of Geor-
gia. Prevention of anticipated risks and accidents at the
workplace has become an unsolved problem in the later
years. Persons employed for heavy, harmful and hazardous
work with increased risk are one of the most unprotected
groups in Georgia. Despite the adoption of the law on labor
safety and development of monitoring tools, human life and
health is risked almost every day at dangerous workplaces.
The number of people who have died or have been injured
due to occupational injuries is alarming (1081 people were
injured and 376 died in the period of 2011-2018. While
2018, unlike the previous years, had the highest number
victims — 59 people). After the adoption of the legislative
regulations 35% less workers died and 32% less workers
were injured in 2019 at the construction sites compared to
2018. Quantitatively it equals — 59 dead and 199 injured in
2018, 38 dead and 135 injured in 2019. It should be noted
that since 2019 accidents are registered with the new meth-
odology — all accidents, including severe, medium and light
are registered.

KEY WORDS: traumatism; accident; statistical data;
legal regulations.
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KOPKOTA/I3E A., PASMA/I3E H., PATUAHMU H.
YJIYUIHEHUE CTATUCTUKN HECYHACTHBIX
CJYYAEB B CTPOUTEJBCTBE C YYETOM
HOBBIX ITPABOBBIX HOPM

AHHOTAIIUA. B mocnemdue TOABI  [PEBEHIHS
BO3MOXKHBIX TIPOU3BOJICTBEHHBIX PUCKOB U HECYACTHBIX
ClIlydaeB CTajio HepemaeMoi mpobiemoit. Jlnma, 3aHATHIC
Ha TSDKEJIBIX, BPEJHBIX U OMTACHBIX Pa00TaX C MOBBIIIEHHBIM
PHCKOM, SIBISIOTCS OTHON U3 CaMBIX HE3AIUIIIEHHBIX TPYTIIT
B ['py3un. Hecmotpss Ha mnpuHsATHE 3aKOHa 00 OXpaHe
TpyJa 1 pa3paboTKy CpeCTB KOHTPOJIS, KU3Hb U 370POBbE
JIOfIeN MPaKTUYECKU €KETHEBHO MOABEPraloTCsl PUCKY Ha
OTIacHBIX PabOUYMX MecTax. TpeBOry BBI3BIBACT KOINYECTBO
JIFOJIEH, MOTUOMINX WIIH HOJIyYHBIINX TPABMbI B PE3YNIbTaTe
MIPOM3BOICTBEHHOT 0 TpaBMaTn3Ma (3a nepruon 2011-2018 rr.
noctpanano 1081 uenosek, u morn6mo 376. IIpustom B 2018
rojy, B OTJINYKE OT NPEIbIIYLIHX JIET, OBLIO CAMOE BEICOKOE
KOIM4ecTBO mornoumx — 59 genosek). [Tocne mpussTHs
3aKOHOMATEIhHBIX akTOB B 2019 romy Ha cTpoiikax moruoio
Ha 35% MeHblIIe pabounx, a TPABMUPOBAHO Ha 32% MeHbIIIe
pabouux o cpaBHeHuro ¢ 2018 rogom. KonmnyectBeHHO 31O
paBHO — 59 noru6mmx u 199 panensix B 2018 roxy. B 2019
roay 38 morubmmx u 135 nocrpanasmmux. Cienyer oTMe-
TUTB, 4TO ¢ 2019 roma HecyacTHbBIE CITyyau PErUCTPUPYIOT-
Cs1 TI0 HOBOI METOAMKE — PErUCTPUPYIOTCS BCE HECUACTHBIC
CITy4au, BKJIIOUas TSHKEIIbIE, CPEIHHE 1 JIETKHE.

KIIIOYEBBIE CJIOBA: TpaBMaTu3M; HECYACTHBIN

cnyqaﬁ; CTaTUCTUYCCKHUC JAHHBIC; TPABOBBIC HOPMBI.
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JVARELIA N., KITOSHVILI M.
ATMOSPHERIC POLLUTION WITH CEMENT
DUST AND ITS COMPOUNDS, THEIR IMPACT ON
HUMANS

ANNOTATION.The paper states that the main objec-
tives of nature protection are the reduction of harmful
wastes in the atmosphere and the rational use of natural
resources. To solve these problems, a number of technolo-
gies have been implemented in cement production. The dry
method of cement production is characterized by low levels
of harmful substances, which minimizes the negative im-
pact on the environment. The list of harmful and danger-
ous factors also includes environmental pollution, so it is
necessary to use anti-dust respirators. Also, people engaged
in cement production and warehousing should be provided
with special attire such as: dustproof overalls, leather boots
and goggles.

KEY WORDS: cement production; dust concentration;
atmospheric air protection; rational use of natural resources.
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JUKBAPEJINSA H., KUTOUIBUJIA M.
3ATPSI3HEHUE ATMOC®EPBI IEMEHTHOM
IbLJIBIO U EE COEJJUHEHUSAMMU, UX
BO3JIEICTBUE HA YEJIOBEKA

wnN e

AHHOTAIUA. B pabore ykazaHO, 4TO OCHOBHOM
3aJa4eil OXpaHbl TPUPOABI ABISAETCA  yMEHBIICHUE
BPEIHBIX OTXOAOB W  PAllMOHATIBHOE IPUMEHEHUE
MPUPOIHBIX pecypcoB. s pemieHUss 3TOoW TpPoOIEeMBI
B IIEMEHTHOM  IIPOM3BOJCTBE  PEAIM30BaHBl  Psif|
texHosoruid. Cyxoil MeToJ MpOM3BOJACTBA IIEMEHTa
XapakTepu3yeTcss  HHU3KUM  COAEP)KaHHEM  BPEIHBIX
BEIIECTB, YTO YMEHBIIA€T HEraTHBHOE BO3JEHCTBHE Ha
OKpY’KalolIylo cpefy. B mepeuHe omacHBIX M BPeIHBIX
(aKTOpOB BXOAMT 3albUICHHOCTH IPOM3BOACTBEHHOU
cpenpl. [ToaToMy cTaHOBHUTCS 00sI3aTENIBHBIM ITPUMEHEHHE
MIPOTHBOIIBUIEBBIX pecnuparopoB. Taike paboTaromnye
JIOJDKHBI OBITH OCHAIIEHBI CIICIIOICKI0H - MBUIE3AINTHBIM
KOMOMHE30HOM, CarloraMy 1 3allUTHBIMH OYKaMU.

KJIIOUEBLIE CJIOBA: 1eMeHTHOE NPOH3BOACTBO;
3aNbUIEHHOCTh;  3amMTa  artMOC(EPHOrO  BO3IyXa,
CIIEOAEKIA.
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BEZHANISHVILI A.

INFLUENCE OF ROCK PHISICAL AND
MECHANICAL PROPERTIES ON THE CUTTING
TOOL WEAR AND MEANS FOR TOOLS WEAR
RESISTANCE INCREASING

ANNOTATION.. Importance of ock contact strength,
ultimate strength to uniaxiable compression and abrasivity
index for determination rock resistance to destruction and
wear rate of different types of cutting tools for tangential
cutting is elaborated. It is established by experiment,
that wear of cutting tools for all types of destruction is
asymmetric. Experimental design of cutting tools with
asymmetric cutting edge, unilateral bevel of front edge
and asymmetric disposition of carbide alloy is elaborated
and investigated, wear rate of which is more, than wear
rate of PK — 8 serial cutting tools. Lower specific wear
have cutting tools, reinforced with layer discs of carbide
alloy. Application of such discs will considerably expand
possible field of cutting tools effective utilization.

KEY WORDS: abrasivity; contact strength; ultimate
strength to uniaxiable compression; wear; wear rat; tool;
carbide alloy; asymmetry; specific wear; distribution law.
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I'marman CremaHOBCKUI

BEXXAHUIIBUJIN A. T

BJIUSAHUE ®U3NKO-MEXAHUYECKHUX
CBOWMCTB I'OPHBIX ITOPOJT HA U3HOC
PEXYIEIO UHCTPYMEHTA U IIYTHU
MOBBIIIEHUSI N3HOCOCTOMKOCTH PE3IIOB

AHHOTAIIUA. B crarbe pacCMOTPEHO 3HAYCHME IIOKa-
3aTesiell KOHTAKTHOM MPOYHOCTH, BPEMEHHOIO COIPOTHBIICHUS
TIOPOJI OTHOOCHOMY CYKATHIO M a0pa3uBHOCTH ISl ONPECIICHUST
COMMPOTHUBJIAEMOCTU TIOPOAbI Pa3spyUICHUIO U HWHTCHCHUBHOCTU
W3HAIIMBAHKS ~ PE3LOBOTO  MHCTPYMEHTA Pa3HBIX  THUIIOB.
OKCIEPUMEHTANIbHO ~ YCTAHOBJICHO, YTO TPAKTUYECKU I
BCEX BHJOB PE3aHUsS HM3HOC pe3lla MMeeT aCHUMMETPHUYECKUi
xapakrep. Pa3paboTaHbl U HCCIENOBaHBI Pe3lbl IKCIEPUMEH-
TAIbHOW KOHCTPYKIIMA C aCHMMETPUUHOH (popmoii pexyrieit
KPOMKH, OAHOCTOPOHHMM CKOCOM IepeiHell KpPOMKH H
ACHMMETPUYHBIM PACIIOJIOKEHUEM TUIACTHHKH TBEPJIOTO CIIJIaBa,
HN3HOCOCTOMKOCTD KOTOPBIX BBIIIE M3HOCOCTOMKOCTH CEPUIHBIX
pe3uoB PK-8. Camblii HU3KHIT y1eIIbHBIN M3HOC TOKa3alIi pe3Libl,
apMHPOBAHHBIE JIBYXCJIOMHBIMH TUIACTUHKAMH TBEPJIOTO CILIABA
BK—(4-15). TlpumeHeHme TakuX TIUTACTHHOK 3HAYUTEIIHHO
PaCUIMPHUT BO3MOXHYHO 0051acTh 3 (HEKTUBHOTO UCTIONB30BAHUS
PE3LO0BOro HHCTPYMEHTA.

KJIIIOYEBLIE CJIOBA: a0pa3vBHOCTb, KOHTAaKTHAs
MPOYHOCTB; TIPEJIE MPOYHOCTH OJHOOCHOMY CIKATHIO; M3HOC;
M3HOCOCTOMKOCTB; Pe3ell; TBEPABbIH CIUIAB; ACHMMETDHS;
YAEBHBIA U3HOC; 3aKOH PACTIPEIEIIEHHUSL.
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KHITARISHVILI V., JVARELIA N., KITOSHVILI M.,
BEZHUASHVILI L.

EFFECT OF EFFECTIVE DRILLING SOLUTIONS
ON CROWN PASSAGE AND MATHEMATICAL-
STATIC PROCESSING OF RESEARCH RESULTS

ANNOTATION. The paper discusses the influence
of selected effective drilling solutions, namely polymer
solution obtained with the addition of CR-650 polymer
powder (polyacrylamide), emulsion solution made on the
basis of diesel fuel (solar oil) and clay solution treated with
carboxylmethylcellulose on the average passage of diamond
crowns. Through the conducted studies, it was determined
that when using the polymer drilling solution obtained with
the addition of CR-650 polymer powder (polyacrylamide),
when drilling wells by the method of exploratory column
drilling, the passage of diamond crowns compared to
other types of drilling solutions increased significantly and
amounted to 22 meters. Mathematical-static processing
was carried out on the results of the studies in the received
production conditions using the methods of dispersion
and regression analysis. The method of variance analysis
showed that the conducted experiments are fair and reliable,
and the regression analysis method obtained formulas
that show with approximate accuracy the influence of the
additive content of drilling solutions on the passage of
diamond crowns.

KEY WORDS: drilling solutions; additives; mathemat-
ical-statistical method; dispersion and regression analysis
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XUTAPUILIBUJIA B., JUKBAPEJIUS H., KUTOUIBUJIN
M., BEXXYAIIBUJIN U.

BJIUSAHUE DO@PEKTUBHBIX BYPOBbBIX
PACTBOPOB HA ITPOXOJKY KOPOHKHA

N MATEMATHUKO-CTATUCTUYECKASA
OBPABOTKA PE3VJbTATOB UCCJIEJOBAHUI

AHHOTAIIA. B pabore paccMarpHBaeTcs B
HHE OTOOPHBIX OS(PQEKTUBHBIX OYpPOBBIX  PacTBOPOB,
B YACTHOCTH IOJIMMEPHBIX PAacTBOPOB, IONYYEHHBIX
nobaenenueM CR-650 momMMEpHBIX TMOPOIIKOB (TIOJNHAK-
pI/IJ'laMI/Il]a), OMYJIbCUOHHBIX PACTBOPOB, IMPUTOTOBJIICHHBIX
Ha OCHOBC€ [JU3TOIUIMBA W MAJIOIIIMHUCTBIX pPacTBOPOB,
00pabOTaHHBIX KAPOOKCUMETHIILICIUTIONIO30H HA CPEIHIO
MPOXOZIKY ~ KOPOHKH. IIpOBeseHHBIMH  HCCIIEOBaHHUSMU
YCTaHOBJIEHO, YTO C IPUMEHEHUEM TTOJIMMEPHBIX PacTBOPOB,
nonmydeHHbIx  goGasienneM — CR-650  momumepHBIX
TIOPOIIKOB  (TIOJIMAKPWIAMHA) TIPH  TIPOBOJAKE CKBAKHH
METOJIOM pa3BEeIOYHOr0 KOJIOHKOBOTO OypeHHs ITPOXOKa
Ha aJMa3HOH KOPOHKE B CPAaBHEHHM C APYTMMH BHIAMU
OypOBBIX PAacTBOPOB 3HAYUTEIHHO BBIPOCIO M COCTaBHIIO
22 merpa. B TpOW3BONCTBEHHBIX YCIOBHSX ITOTyYCHHBIE
pe3yaBTarhl HCCIeNoBaHus ObUTH 00paboTaHbl MaTEeMaTHKO-
CTaTUCTUYCCKUM METOAOM C IIPUMCHCHUEM THUCITICPCUOHHOIO
M PErpecCUBHOTO aHAITM30B. /IMCTIepCHOHHBINM aHATTH3 TOKa3aJl,
YTO SKCIICPUMCHTOM IOJIYYCHHBIC PE3YJIbTAaThl JOCTOBECPHbI
U CIIPaBEUIMBBI, @ METOJIOM PETPECCUBHOIO aHaIN3a ObLIN
TIOJTyYeHBI (POPMYJIBI, KOTOPBIE C TPHOIMKEHHON TOUHOCTBIO
TIOKa3aJIi BIIMSIHUE COIEP KaHUsI ¥ BHJA JOOABOK B OYpOBBIX
pacTBOpax Ha CPETHIOI0 MPOXOAKY ajIMa3HOM KOPOHKH.

KJIFOUYEBBIE CJIOBA: GypoBble pacTBOpHI; 100aBKH;
MAaTEeMaTHKO-CTaTHCTHIECKUI METOM; TUCIIEPCHOHHBIH 1
perpeccuBHbIN aHaIU3.

33330

0d0R. X¥MJIS&. 6. AMMINOBN, O°30N. XMIS. . 3IMMROE0,
O0d0R. XMISDB. 3INVO30dI, O30RN. XRMIS.
O0d0R. XMISE. V. 3I30&0dI, XRMISMHOEEN 3. bBIHCORO3d
3033JJ3 03d®HO3T3BI JdMELGGIICNIT -

‘Jod 622.647 .2
6. 33000,

&H)3MM30IH)  3O3RIBNL

sbm@Bsgos.  b6s06Gm030  mpgldogemos  @w9bBdGHo
36390960l 5806530l doGomso 8sB39698¢ngdol: figgol
BsJA2B0b, Uszgebdsgdm bgs36980L bsggfbdenaysdsgom
35630909 G960b, bsdlbsboyGol  gsols ©s 8.8 dsomo
36099300980l,  3blAGHJgoImo  beremgmgzgol  ©s
Podmgdol  (339696¢mmdol)  36:08¢mgdgdo, GHmBmoosg
0335390905 bbgoobbgs  goggbols  dMsgsero  BoGas
@5 bsfs®dm. Bmbsgglors sbsgmoboor fggol BsgdmGob
35B6ol  Jglisdergdermds x96h 300093 5O SOfFrGHems,

94 LI30IM JIMmbICN, Nell46), 2023

doo 989 gl, Gmb 3537979880 bsbobob 39980509630
ds@seros @5 s8sbomsb  BgeemmgonyGo 308980l
008560  bhsBogneytho; Ygimogiemosb  3s8m8wobsty
bAsbstAoemo  356G50936980L  dobgozom  gswaggbo
©5  3033C"I300  3537990-500(530L 96G0-9(0 BsBobry
deogeml.

bs3356dm bopdgsgdo: bsgmosto pagol
BRsJAMH0;  Fgst98000 boddzool G3sero; ©Hg350



360NN - AHAJIU3

- ANALYSIS

bGosgnols Goemo; Ggeame®o 33600 3539290-00wo;
99mbmdoryo 3539798 GgsboBdo;  G9hser8gdpggermds;

bs3060359ch Bgsdo®mo; s8d6s30 bsgpgryto.

96939 mdols s gMmOBgMdOL IMezse  IMYYd30
©0b5350MH0  B300m9d0L  25sBoE30L  ghom-ghm
3960L39dGH0ME Lo@BMbL3MOGHM ©BsYIOL Fo@Bmowygbl
@3bGHMMo 3163909M0. 85000 3OMYJEH0MYOOL, LEEymBOL
5 §oMmImgdol (939690 mdOL)  3OMBEYIGOOM 3939~
0meos  bbgoobbgs  d39gbol  8Gsg0eo  goMds o
Lofo®Bdm.  3Mmgd@omgdolsl  ©OoOo  gMomgds  Mbwos
309d39L  3m63909M0L  353mygqbgdol sGgly (306HMdYOL) o
23903LH0EO BH30MHMYOOL 30B03M-39d960316 M30LgdYOL.
3500 gomzgoeolfiobgdom by dmbogl Lszmbgzgogm
3650500l M3BH0ToHo 3565 BHMIOOL o6,
booi bs BooML g3zgws ol doGomso dmbssgdo,
OmIgwoa LdFoOM 046905 o6a5¢M0dgd0Ls s dE0sbs©
36093EHob 935830Mm Bs3mYsw0dgdolsm3ob.

@ab®HMMo  3mb3zg09MoL  53dMe30L  doMomow  3sB-
396999l Fo®0moagbl  dowowo  ggol  BojBH™Mo,
Lo3mbBoBHM  BYs3Mgool  Foswo  Logdu3Ergs@ozom
3905393900, LEALELYYHOL 35S S 9.9.

36md00s, MMI wgb@Hmo 306390960l dodlodswrry®o

bogMdg  ©odM30YdME0s:  53dMO30L  Bodby  (fg30L
BodHmODY),  wgbBHol  LodBHlosgby, ol Lsfyol
©5308M9MmdsDHY,  HZ0OMOL  LoGEOBLIMOGHM GOl

3OMRowD)  ©s  Lsgodm  boddwsgmgbg.  s3sLmsbsgy
000000093905, HMI 439wsbHg 933039 M9H0b-g35MmW0sbo
@963H0bL bodE30EOL B3O B3gMGdMOZ FIIMOGMYWNDS
60006300 ¢036/159. 3oli0 3990 Q5BM®S 3093mbMI03M0
©  B9dbozdo  mzslaGmolom  d0bobIgfmbgwos.
MBOM 3BHI0E) gbBIOOL Fomdmgdolol 0BMEgds dobo
obo > OMYPIMYDS, WIbGHOL Fg3065306930L Log™dy,
Mol 05393 M0, MyMIGHMOOL  dydgbo  dmdgbdo,
Q©RM0L 3BMOGHMO BMIJOO S OMNMBEFHII9MBS o
306390960 bbgo 305350 356599GHEMO.

@gb@mGo  3mb390969d0L  933wg3s6gd0, €7 53
bodB30goL  @gbHYdoL  9BgIANGO  (Bmgbag  fagob
3BodBHMO0  FgIMgd0m  OEOS)  BJo0Do300LIMZ0L
3300350Mmd96  IM535EME056  53dM5390L  FMoEgEIO
©5 399000L 53dM5390mb 3Md3angdudo. domogzg 3393900l
9900939008 dobggom Q=4000 &/l  IFo@mBMgdXMdOL
3MH0DmbGswm®o  3mb39096M0L  dogdbodocrydo  Loa®dy
9OOEME0560 5336539008 Fg0mbz935d0 56 50gdsEgds 850
d, mOHEME0s60Lsl 3o 1300 3. 0MFEs, WOoGIOsGHO
09o6Hmgddo domomgdaos 3,5 38 bogMdol 3mbzgog@ol
36094 BH0Mgd0b  Fglodgdmds MMHEOME0sbo 58dM300m.
3939 domomgdyeros 10 30 Log®dob gHMEYIMOsbO
3mb3g0960l 36MmgdBHoMmgdol 399990 9dEMdS
MEIOHO G030l 50d653900m, 306500b  3MMdgdol
2390509393 0LsM30L  LoFomHms 10000 ©3b/Ld ©s MBO®
3930 LoIBHIOEOL WIbEO. Ms65gEMM3g WOEIMOEHO
09o6Hmgddo 30 3mb390gMHITgbgdEmdol  domfigzgdo g
2390m0gMgds:  3gMdsbool  39M0gMgdBy  “‘BGmMEHMBs”
@5 “boddobo”  9dudangs@ogosdo ogm 5 33 Loga®dol
9OOEAM0560 abGHmmo 3mbzgogdo IFomMgdwmdom
Q=40000 /Lo, 9gbEHob Logsbom B=2,8 8 s Lobds@om V=75
9/§8, 593653900L LagMmem boddwsgzmoo Ne=6X2000=12000
336 [1-6].

033030l Logodmaqbm 05DBOMBBY 1977%
Gomdmygbowo ogm  ggmdsbmo  gomds  “Bo3Meg3”-ol

5096530 999o60Bdo dMs30L LoddErsgMoo 1500 33H. sbgmo
Loddem30060  8gdoboBdom  93MgBROMO  MOHMWOosBo
53965300 d5BsBy Jomgdro 3mbzgog®ol AFoMIMGdIMdS
Q=15400 3*/Lo»-05, 9bBHOL Logsbg B=2,5 8, Lobds@rgV=6,0 8/
§09, 599653900l bogMHomm Loddeegmg N=3X1500=4500 33¢.
Abegomdo Yzgws®y oo Logzmbzgogmm LbobEgds
©O330Mm9dHd @5 0MbBFSgs  29M3sbmds oMo
“3093”-05. dobo  LogOonm bog®dg Fgogbs 100 30-U,
239653900 0gm giidsbgmol Lo3sMsdo (5i3M03s) BowoMm
“09939655”-0b  LEBOIom 3MMEBHIY s 9ALIbYOYdIM©S
BLRsEGOL 6w gmEol GHMBLEMOEH0MO. bLo3mbzgogHm
ALy BgbygdmEs  6,8-sb 11,7 30-00g Log®dol
096M039G0 306390960L5956 10 Iemb @/ 8Go6mgdEmdom.
3mMGHdo 3mb63909M0L gobBH300M0m0L 39640, Logmbggogtm
LobEG9IoL sGHZ30M™MZ0L 36JEH™b FgsMgdoo 213 F-om
Q0 00YmxBGOIMES. JNgr GHGLOL gALobHYdIMm©s 51
05DobOO 53dMs30 Fgdobobdo Mmommgeo LoddwsgzHom
378 330). X50MM0 Loddwogzmg dgopaqbos 19278 333-U
@5 96gMaool  botxzolb  3mgn03ogbBHo  dgopgbos
0,0001  333.Loo/BHI. Locmozols s 3290l 5363900
503300 0gm (153MM0) STIMI0YdJO STF0T0
9mfiymdomdgdom. wgb®ol Lobdstyg Bgswagbos 4,5 d/f0
5 Lod5EMED 3mM B3 HZ0MMO BoOM©S 6,18 Lor-To.
bogmbggogMm BOBL3MOEHOL 2396300690530
360936900396 6500xL HomImoagbl oo dMoEsbgmol
dobGHo  Lgado - EsbMo  Fom®do  1984-85 (Y.
9O0PM0560 14930 3 LogMdol, D=2,674 8 ©053gBHGMOL
96015890530 M0560 Bobdo®mdIboo 3mb3g0960l
9Judes@eEosdo  8ggzsbs.  3mbggogdol  3Gmgddo
55093535 B0oMIgdTs: T obgMLmb  LEIMGIWS0©0”
(00O dG0EHHBI0) s * MYooBsgomb ©g 9J3013963L
06@@MLbEH®00™  (LEY®MIBYJ0).  53dM30  YoboygdmEos
FobBOL Bxs3060D) ©s BMAMMdTo dmEol Mo 5050
33¢ Loddwsgmol dvdogo ©Ybol dMsgom. dMVB30L
Lobdomg, 3OMAMFMo GH9Jbogol bodrgsmgdom, 0-sb 60
Jo-1-000g bo®boMo Mgamo®mgdom o33wgds 306390960l
©5B300mM30L M97000L Jobgzom. 530s3900L ImIYbE0,
OmIgerog 4-5 oo 3090bsMgmdL, ©sdysmgdwer Mg0ddo
04995000L ImgbBol 106 % 56 509gd9BHJos. GH30MM0s60
©503000  mfgmdowrmds  A9bEsygdMos  MFsm©
599653056, {930l 39HGH0ZswMMo  bodswerg 1000
0-0o.  AFoImgdO@ds 3200 GH/Lom.  dsdmygbgdraos
wgbBHo - @odo St-7100, 3ol LodLobwyMol  350s
230m35¢olfobgdmwos 15 fgaby, bmem  dowosbso
3mbggoMobs - 30 fgwbgy. wgbBob Logsbg 1,3 ;
TogLodoe®mo Lobdatg — 8,4 9/53. s{g30L gbgtaool botx g0l
30983030960 — 0,00021 33¢3).Lo/@).0.
®5659900MMm39 3mb3909M900L ©sdF0do TMFYmdoMdS
@ab@oL Lafigobo ©5308Mmdoly 93G™I>GMG0
937900060900L JoHBbom 500 FYMH39ds 4oafm©gdom. 0bg]3
33w930L BE905305 ©s3F0do IMfYmdowmdols dwydomdols
93GMISGHMM0 Mo gdol  bobEgds,  GMIgEos
360030500 39d6030L  Lodosmgdom  »beMb3zgwymal
@9gbGHoL  Lofiyolb  ©oF0dME@dsl  236Mgdm  30MHMdIdOU,
50965300 bo3MbEsIGHM BYI30MYdOL TYMToMYMdOLS
30639096%7 H306HMbs 3500l Loool Jobyzoom.
dm@sbowo  BHgdbogmmo 35839690 gd0  Lobobosmms
©5 306085 sbobogl obsMbgbo aMmdgumasm0sbo
@gb®HMMo  3mb3909M9d0L  TMeZoliobs  356589EHMIOL,
G MS OO M5MEYBMBS 53550500 FMTomdl AberG3EOMs
bbgoolbgs J399obsdo.

LI3OIN JIMmbIC, Nel(46), 2023 95



360NN - AHAJIU3

- ANALYSIS

AsBbommo  dogowomgdo s Lbgs  sGLYdMo
56599003 HoMmBMaygbl 0dob MEBHYSG LsdML, Hd
$930L doergdol Mgoe0BE0S F0MOMIIE bmM(309wEgd.:
@gbBHob  Lofigobo  ©oF0IMEMBdOL(SR)  goBMEom b
5090539 dmgdbowo Lsffgzo MmOYsbml dgdmbggzol 3290bol
() Bo@gdol botxbg dobo 30l BogEHmMob (epo:%)
39HMHom. Mbs 500b0TbML, ™I 30MH390  Bod@G™MO
DOEOL BP0l WomMbEI35ML,  begrm
dgmeg  0f393L8  dmdbowo  Lsfggzo  mGabml  (awgb@ob)
QIQWOLWMIOM (339005, 3996M93900L 96 335G ol
0530071gd0L  sB0sBYdL s LodBH3oEoL  FIuMLEBHYOSL.
3MLYOIMOL  Lbbgo 3MHMdgdgdoE, MMIgdog  LOWWOSSS
o63mygboero IHmdgddo.

58365308 930 BodGHmOOL  (gF%y)aebOHEol  ghom-
9600 9839JAMO B3 gdsls FoMdmogbl Lozmb@oddm
D953060900L  BsFogdol  (bsbobol)  LEsdoweo
309980309630b 300gds-99bs@BMbgds. 58 B0ToMmMNMYYGdOm
9L gdEo 336930000 Lsdwdsmgdo 0mzseobfobydl:
5036530 Mol Ls3mbGog@™m Hgs3omgdol, o6 dobo
50mbool  (FoworModzowo  dsLowom  BwEHOMYOOL)
Lbgobbgs 30683089Ms300L (Lfim®3Mmbs, 9936:mbmwo s
5.9.) 653009390UL, 96 L3gEOsMHO 53IM3900L A5TMYgBYdL
(09dHOMIoxboGOo, dsgbodmgwgddOYwo, 89dsbogy-
©0-0093F9M  3mfymdomdosbo, 36930m3sd9MG0om, 393v949-
3160 o Ubgy).

bobbol d93bogH o bogwdzargdol i3vdgdgds©
©5  sOMIIWo  mgmOool  J9dJdbgwe 03w gd0sb:
@9mbsmom @y 306R0, 53mbGHmbo, 3mwmbo, ©g oo
3060, G0dwoblbmbo, 35096¢)0, dgwoMmO s WIMbsH
9ogmo. 53 13965L36gads  FobodmMdgms  3gangz0L
3900929000 oblbbolomgol ol BMLEO  sbscrobol
bgMo0s. 856 Foom  s3dMsg30  09goboHdgdom (Mmoo,
0mMdom) 393 MmGebmbg (dog0mHBY, wgb@bg) bobmbol
ool 3500935B03w9M0 godmbobmgds. 50 833e935M9d0L
990008 oo bbol  8sbdomBy bobwrmbol  mgm@osdo
360936903560 LsFMTomgdo 56 dgddbogns. 3 3gMHOMPOL
09360960900  bobbol  3095303096GHOL  96FMOToLOL 56
23960b0ws3bgb 9965060  30OHMBYBOL 4939l o
03woEbyb, ®md  =0,25+0,3..

bobmbol  0mgmMool  dmgy30569d0m0  833e9356Mgd0:
bs®o, d0Mo, 3ddgwo, gOblEo, IgMbgbBHo s dermzo
Logombol Fglffogeolsl 0m35wolfiobgdbab LEsGH03M®
©5 30693036  3060mdgdL, Lozmb@ed@m  bgosdomgdols
000M35M9MdL  (BH9b0sbmds,  Loddoby,  GH9d39MoGwOS)
LH05¢0obLOBJsMIL o 3G (FB935L, Moi LM GsLMZboss
ommygboos dGmdgddo.

@ooMmbol, galiBMmdgMgdol s Lbgs bogmddmBogom
L0900l babbol d+bgdol MbsTgEMM3Y Tgbgwargdgdo
Bodmygoemods  dmgeo  M0R0  EYGHIMIGO  33¢93900L
L5530d39w by, OMIGEMs  9ZGHMOPOOE  SM0:  3MVYI30,
JoFobodg, 9M0b3m©0, 30w0sdsmbo, bsbGo, dmmwgbo,
39odmE0, M3d0bM3060, 3MYNOEI0, BOJOGNRM, 5M06M,
©909, OMGH0, GHOMO0MbOo, Foersdsbo, d3MEHIBI30, Mo@bydo,
3630, ©IM0s0bo s bbgs dMogabo. oo 33939030
9505 3o05H30-GdMW0s  BodBHoIMo  Lbogmb@Eod@m
RBoOEOMIOLS s  Fgdbgmo  sEbMOBIOOYRMo TGO
bobidol  goblsBOZMBY; 9955950  3bMdOOs  Modgbodg
0350LsBOOLO  23Mgebo  bobmbol  d9bgdsbg s  dolio
2396050 BHgd0bsmz0L  Ggdm@Eobogos 3690900 Jmbobuby
D930MH9B0L VMMM FoIRIMZ0L  3095303096¢0L (5.
F03obodols dog®), babwbols m@dago d+9bgdol (dmang3mem®-
96 LI3OIN JImbISN, Ne1(46), 2023

0949603760),  Lo3zmb@oddm  Bgs30mgol  dmeol  dglsdy
- bobyboll dMol;  3esliyogdMeo, ©MY390 S EMYId®-
3abBozMo  ©IBMOT300l;  5RgHBoMo,  3Mmygborydo,
10dd30000L, LEOSEOLs s AMmM30L, 13gEo, BLIHO
©5  9dMoro  bsbbol,  3oLEgMgBoLOL,  dMEg3MEIMOO
(8900M0gd0L)  BMYOM3gdOL,  FYgsmo  Bsbol  Fozzgool,
Bgs306By 39380609008 JodoMmo  HY3:300bs300s
@5 Ubgs 06ogseo. 533500  bobbo  olodsgomeo
360m39605 S 00 Fglodsdola GodE0bIMYMBL [Fobommdgdol
239000b35d0 s LO3MBGIJBH™  Bgs3oMmgdol  BMMIOL
(330¢g093d0 5 ©53MIOWIOI0s T3¢ MHYMIMYMLYED
B9 AHMOBY, 530GHM™d BBoMo 93GHMOMs 33930l Fgga9d0
MODNOJOHOL LOHMESE 56 §FNHZ935 s 0§393L 3egdo3sl. sl
0590mO, 33193900l dobgzom babbol 3091303096¢0
36083690 033wgds S BreEBs GO doseols 16-xgMs0
25BMs  bobbol  3098303096AL Mol  Fbmeme
ORI, 390Tbosle s Agbmbienmgsz0sdo Ggltryergdwyeo
33093000 b53w9dsmgdol Jobgz00m 30 ML s gbEOL
LogmbGog@m  Bgs3oMgdby gMmMo §bgzol 105-sb -
7x105 35-0009 29BM©0m (ML bozmbEJBH™ BgLa30MOL
0o0Rm0odzomwo  bfim®mzmombs  bsdwgizgdosbo Ggbobom
50mg900L d0bgsgo) babwbol 3mgnoEogb@o doMgds
0,7-096 0,46-809, bmwm o) Ls3mbGHoddm bgsdoMgdo
5053OMMWsE  LZIWEIds s 35¢0dol  Fot0EgdOL 56
®obol 99933900 BLBsM0om  F13Yosbgds, 9sdob babmbols
3099830309630 0,7-0sb 0,11-0009 5 M530M F9¢0s3. babbols
319803096GHOb BI6EIBHWO 33939880 s0bodBI0s,
600 3390900 WsdMMEMMOo 9dudgM0dgbEgdol MMU,
3903 000350oLfobgdl Fbmenme dmbobuybg Lbgrergdol
016900l 293¢gbsl bobmbol  3mgn03096¢ 0L Lowog by,
505305M0L0s S MROM FgGHOE 00  ITMIOEIOYE0S
0093006900m0 s 00bs3g0MH™M39 33939000  dmEsbon
30690905 s 30MMBYODY, HMIJLOE MMYMOE 503603b69m,
DM MIMMY0M0 Gfirgds.

g1moLO®gdos  ghmo  99bodzbs: mvy FgoMo  BHobol
DI30M0  2omo30LBWGINE0S  dBLZOLIRID (G
d90dmgds  gobbmMEogwgl  393mwddo o6 93s3M-
2396L53MMGRM  Ggg0ddo bobbolsl), 95306 gomgysbo
bobmbo 0050l dobsgsbdo, Bgsdomado 9Fowgd0sh-
©MOEJG056 s JH0TGMOOL F0TIMM F9WIIPYOLJIOLL
0960033690m36500 b0sbgd0sh. bmaxg® 53 dmzegbsl
L0 bobybl ™ »Mfimgdgb 0vgds Jolo foMgasb bobwbo
3obbozs  sMLgdoMIE 96O FJodgds.  35GM3EMJLYIE0s
FoOMES 003000L 1912 Fgel dgbHEgdmwo 306M39wo
LodMTomlb F99a900. 3534909380 bobwmbol 3mgnoEogbdol
36003690mds 508mBbs 39305 B0 300MY 359OHDY.
39900pddo dobo 3ol IgoMmEO30L sMLMMEGslmgbgds
Q©OILGH MO, obeglids 3310939035 v9h39bgL,  GMI
353799930  bobwbo o6 [o®mImoygbl  3M0obiEodars
sbogwr  3MmEgbl. 0o gdm®Bowgds  0go3)  Bmys©
3960mb6BMAoggdgdl, Mobog  5GHMLBIOME  306HMdJdTo.
396dme, 3939380 bobmbolomgol LOMWOs©
00Dobdgfmboeros  bobmbol  dmeng3me®-39dsbogm®o
09005, 56939 FOPOMYPIME0s, MM 35379ddo bobmbol
5033B0MM0  8AIBIO  A9EOWYO0m  ToSE0s 30O
35960 356M99mT0o, Fglsdsdobo, 0O wbs oymb bobwmbol
39806096¢ 0.

B3960 65O M0 FoeBmoaabl ¢gbBMo 3mb3gogmgdol
393799909900 539653900l LOZMBEIBH™  BgLe3oMYOOL
®33H005¢0MH0  39M539GHMJO0L  33¢g30Lsdo  dodwgbogw
L3 domb,  OMIGoE  JOOOMIEIE  JdYsMmgds  (b3gwro



360NN - AHAJIU3

- ANALYSIS

bobbol 306HMdgdd0) 53dGMs30L dmbobmby bgsdomgdols
(3930099-@m@o,  b3mb3gogHm  @gbBHo) LEHBIGEHN
306589390l (U, ) ©5 o0m35wobfjobgdl  dogew
Lo3mbBsJBHM  BYs306mBY 35393l 056506500
396sfowqdols  MmBOHMB3gwymRsl, Lsgmbzgoghm  ©sfibggs
(P), 39309 x 0L BO3s00 (S3) s 5.9.

@OoBHIOGHMOMwo  Im33wgzoL  dobggzom  bsdome-
0obm  Lofo®Imgddo  mbsdgdmgzg  BodobBH®owwGO

15363909M™ GHGsbL3MOEOL WgbEOL FmdMsMdOL Lobdsty
0(33wgds V=5-+8,4 9/{i3; awgbob LodEzogol dotogo (m)
0653037600 (LEHGHO03MNM0) - H7BobJumzowosbolsmgol
m=6,0 (9,5), bowm HyBobygzsMwosbolsmzol m=6,3 (10);
5396530 Mol  JogbodoGo  ©osdgEHemo D=2,45+
2,674 9; 350my9b9gdw9cno oduodoer)Mo IBH303Eg wgbdob
&odo  (2PTJI-6000,  St-6000, o6 St-7100), asagx30L
bwgzsmo Sp=6000 56 7100 ©36/Lbd, Loasbg B=2,438 9
(963 0L BoduodsErrMo Logsbg DIN-22102 963sbwmaro
bEobom@ol dobggzom B=3,2 d.

3996560580  Bo@o@gdreds mgmeorends  33eg3900,
9BobagsMwosbo  gbBHdol  Lod@zogol  mgmGome
BgMs© Bsmzgsws 10 000 s 20 000 3b6/LA, Fglsdsdolo
Lom®0gb@sogom dsLgdoom 84 s 152,5 ©3b/d%, beagrm V=5,2
9/§d LoBdstolbs s B=2,2 3 gb@ob Logsbolal sddMsgols
dmbmzgbowo boddwsghy dglodsdolog 10 700 s 23 500
3306 BHows©. wgb@ol bod@3zooL gl MgMOomo
F9LodgdMdgd0  335830JMHJo0bgdL,  MM®A  53dMs30L
0930L BogBHMMOL gobMEOl Fgbodergdermds XM 30093
36 5mfOmas, doo dgBHal, MM 3s5329mddo bobwybols
3M98303096(¢)0 350505 s 535BMB bBedOEMGO;

©90mmddnwol dobgzom 35096 53IM630L
05Dl dmEgl 93090 35MsdgGMIdom: St GHodob
@gbBHob Loyobg B=3,2 3, Mol ©osdgBHto D=2,674 0;
@9bEOL dodbodsev®o bokds@g dodu=8,4 9/(d, LodE3ozol
BOZoM0 o3 gx3obg  Sp=7100 ©36/Ld (MgmOorEwo
MOLODINI N., MOLODINI R., GUDAVADZE Z., JIQIA
N., KUPATADZE D., KHURCILAVA P.

STUDY OF STRUCTURAL- TRIBOLOGICAL IN-
FLUENCE ON VACUUM ACTUATORS

ANNOTATION. In this paper, there are mentioned
about main parameters of the belt conveyor actuator.
Theseparameters are the Operating parameters of control
surfaces, the Period of operating and projecting, and
problems related to construction completion and production,
which are the main topic of companies worldwide. By
analyzing the data, the possibility of increasing the drag
factor is still not outdated, especially since the coefficient
of friction in a vacuum is high and at the same time stable
with respect to rheological conditions. Based on the
statement mentioned above, we determine and study one of
the basic models of the vacuum actuator according to the
standard parameters.

KEY WORDS: own traction factor; arc of relative
calmness; arc of elastic slipping; ring crevice; vacuum
drum; self-creative vacuum mechanism; intensity of metal
content; contact surface; drive station.
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[TogbpeMHO-TpaHCIIOPTHOE

MOJIOJIMHM H., MOJIOJWHHU P., TYJIABAJ3E 3.,
JUKUKHA H., KYIATAJ3E JI., XYPLIIIJIABA II.
BJIMSIHUE KOHCTPYKIIUOHHO-
TPUBOJIOTTYECKOI'O UCCJIEJJOBAHUSI HA
BAKYYM-IIPUBO/I

AHHOTAIUA: B pabore paccMOTpPEeHBI OCHOBHBIC
MOKa3aTeNll TPEHWsI MPUBOIA JICHTOYHOTO KOHBelepa:
TArOBBIA  (haKkTOp,  IKCIUTyaTalMOHHBIE  apaMeTphl
KOHTaKTHBIX IIOBEPXHOCTEH, CpOK CIyXObl © HX
KOHCTPYKTHBHOE  YCOBEDIUCHCTBOBAHHE,  IMPOCKTH-
pOBaHHE W W3rOTOBJICHHE, KOTOPHIMH 3aHUMAIOTCS
MHOTOYMCIIEHHbIE (DUPMBI Pa3JIMYHBIX CTpaH. AHajau3
[OKAa3aJI, YTO BO3MOKHOCTHU YBEJIMYEHHUS TATOBOTO (pakTopa
elle He MCYepIaHbl, PU TOM, 4TO KOI(D(DUIIMEHT TPeHHUs
B BaKyyMe BBICOK M IIPH 3TOM PCOJOTHYECKHE YCIIOBHS
crabuibHbl.  VICXOmS W3 BBINIECKA3aHHOTO, COTJIACHO
CTAQHIAPTHBIM IIApaMETPaM HCCIELYeM W OIpernesseM
0JIHY 13 Ga3UCHBIX MOJICNICH BAKYYM —IIPHBOJIA.

KJIIOYEBBIE CJIOBA: daktop COOCTBEHHOW TSIIH;
Jyra CPpaBHUTEIHLHOTO HOKOS; IyTra YIPYTOro CKOJIbKEHHUSL;
KOJIbILIEBAs ILIENb; BaKyyM-0apa0aH; aBTOHOMHBI BaKyyM
MeXaHHU3M; MeTAIJIOEMKOCTh, KOHTAKTHAS MOBEPXHOCTE;
HPUBOJIHAS CTAHIIMS.
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TKEMALADZE M., GEGIA N., MAKADZE M.,
RUKHADZE T.

DEPOSITS-MANIFESTATIONS WITHIN THE
CHOLOKA AND OCHKHAMURI BASIN, INVESTI-
GATIONS OF THEIR TECHNOLOGICAL PARAM-
ETERS

ANNOTATION. The article presents the results of
the geological-technological research of the clay deposit
- manifestations within the Choloki and Ochkhamuri
basins. The geological conditions of their formation, age
and genetic issues are discussed. Dozens of trench samples
were analyzed. Physico-technological characteristics are
determined along with chemical and mineral composition.
According to the studied parameters, the clays of some
locations are suitable for the production of ceramic tiles.

KEY WORDS: deposit; laterites; plasticity; water
absorption; shrinkage; porosity.
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Bakamosa T.B., IlorpeGemxo B.M., Pessa I.B.

WccnenoBanve pusuko-MeXxaHUIeCKUX U TEXHOTOTUIECKUX

cBoticTB rauHucTOoro csipbsa. TIIY, Tomck, 2014. 36 c.

. WBamosa A.B.,, Muxaiinosa H.A. Texnomoruueckue
ucnsitTanusa ravd. Vspareasctso TOY-BIIO YITY-VYIIN,
Exarepun6ypr, 2005. 41 c.

. TOCT 13996-2019. Ilmutkm KepaMH4YecKwe,
TeXHUYECKHe  yCJIOBHA. (ISo
CTAHIAPTVH®OPM, Mocksa, 2019.

TKEMAJIAJI3E M., TET'MA H., MAKAJI3E M., PYXAJI3E T.
MECTOPOXKJIEHUA-ITPOSIBJIEHUA

B IIPEJEJAX BACCEMHA YOJIOKH

N OYXAMYPH, UCCIIEJOBAHUS UX
TEXHOJIOI'MYECKUX ITAPAMETPOB

1.

obuue
13006:2018.NEQ),

AHHOTAITUS. B craThe npeicTaBlieHbl pe3yJbTaThl
T'€0JIOT0-TEXHOJIOTHIECKHUX NCCIIE0BAHNH TIIMHUCTBIX MEC-
TOPOXKIICHUH-TIPOSIBIICHAI B TIpeaenax OacceitHoB Yomoku
n Ouxamypu. OOCYKIAIOTCSI TEOJOTHUECKUE YCIOBUS UX
(dbopMUpOBaHUs, BO3PACT U ICHETUYCCKUE BOIPOCHL. Bbiin
[IPOAHAIM3UPOBAHbl JIECATKN 1po0 Tpanmiei. Hapsoy c
XMMHYECKHM ¥ MHHEPAJILHBIM COCTAaBOM M3Y4eHbI (pHU3UKO-
TEXHOJIOTHYECKHE XapakTepucTHKU. [1o m3ydeHHbIM mapa-
METpaM TJIMHBI HEKOTOPBIX MECTOHAXOKACHWIH MPUTOIHBI
JUTsl IPOU3BOAICTBA KEPAMUYIECKOH TUTUTKH.

KIIFOYEBBIE CJIOBA: MecTOposK ieHHE-IPOSIBIICHUE;
JIATEPUTBI; TIACTUYHOCTD; BOIOIOIIONIAEMOCTD; YCaIKa;
HOPHCTOCTb.
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NEW DEVICE FOR ANODIC PROTECTION
AGAINST ELECTROCHEMICAL CORROSION

ANNOTATION. The article proposes the construction
of an anode grounding, in which a decrease in the disso-
lution of the anode material and a decrease in the cost of
anode grounding construction is achieved by using a metal
tape wound spirally on the insulating coating of the pipe-
line as an anode, the potential of which is maintained with-
in the passive region by means of a regulator.

KEY WORDS: clectrochemical corrosion; cathode; an-
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BALIASHVILI G., SARJVELADZE N.
ON THE FACTORS OF HARMFUL EFFECTS ON
CONCRETE

ANNOTATION. Concrete is the most common build-
ing material today. During exploitation, it is not uncommon
for a concrete structural element and the entire building to
fail ahead of the exploitation period. Therefore, the char-
acterization of the factors affecting concrete, the establish-
ment of the mechanism of action, in order to take them into
account in the preparation of concrete, is one of the neces-
sary tasks. The issue under discussion is an actual problem
in the production and use of concrete. The factors of harm-
ful effects on concrete, the environment and the mechanism
of their influence are presented. The definition of terms
used in the production and operation of concrete is given.

KEY WORDS: concrete; wetting; drying; freezing;
thawing; wear; impact.

BAJIMALIBUJINA I'51., CAPIUKBEJIAZBE H.B.
O ®PAKTOPAX BPEJHOI'O BO3JIEUCTBHUSA HA
BETOH

AHHOTAITUA. Beron — caMblii pacmpoCTpaHCHHBIN
CTPOUTENIBHBI MaTepual Ha CEroJHSAIIHUNM JeHb. B
IIpollecce JKCIUTyaTallud, HE TaK YK pelKo, OCTOHHBIN
KOHCTPYKTUBHBIM 3JIEGMEHT M BCE 3HaHHUS BBIXOIST
U3 CTPOsl paHblle CpoKa JKcIuryatanuu. Ilostomy
XapakTepucTHKa (aKTOpPOB, BO3ACHCTBYIONMX Ha OETOH,
YCTAHOBJICHHE MEXaHM3Ma BO3ICHCTBHA, C LEIBIO HX
ydeTa NpU TPUTOTOBIEHUH OETOHA, SIBISIETCSl OJHOW W3
HeoOXoanMbIX 3amad. OOCyXIaeMblii BONPOC SIBIISETCS
aKTyaJIbHOH ITpo0IIeMOii B TPOM3BOZCTBE U UCTIOIB30BAHUN
6erona. [IpencraBieHbl (aKTOPEI BPEOHOTO BO3ICHCTBHA
Ha OETOH, OKPYKaloIIel Cpe/ibl 1 MEXAHU3M UX BIHMSHUSL.
[IpuBeneHo onpeneseHHe TEPMUHOB, UCTIONB3YEMBIX MPHU
TIPOM3BOJICTBE U IKCIUTyaTallH OETOHA.

KJIIOYEBBIE CJIOBA: GeToH; cMaunBaHHe; CYIIKa;
3aMep3aHue; OTTAUBAHNUE; U3HOC; BO3IEHCTBHE.
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CALCULATION OF EMISSIONS OF HARMFUL
SUBSTANCES INTO THE ATMOSPHERE OF MUL-
TILEVEL UNDERGROUND CAR PARKS

ANNOTATION. The paper deals with topical issues of
atmospheric air pollution in multi-level underground park-
ing lots with emissions of toxic gases during the operation
of internal combustion engines of cars. To assess the degree
of polluting impact of toxic gases released during the stor-
age of cars on the quality of the atmospheric air of the car
park, as well as to calculate their emissions, the Georgian
regulatory documents that establish the air quality standard
were used. An algorithm is presented for calculating the
emission of toxic gases released during the operation of in-
ternal combustion engines of cars into the atmosphere of an
underground parking lot.

KEY WORDS: underground car parks; emission of
toxic gases; dust emission; maximum permissible concen-
tration; calculation algorithm.
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WP XAJIABA T.I'.

PACYUET ODOMUCCHUHU BPE/IHBIX BEIIIECTB
B ATMOC®EPY MHOI'OYPOBHEBBIX
HOA3EMHBIX ABTOCTOSAHOK

AHHOTAIIUSL. B paborte paccMOTPEHBI aKTyalbHbIC
BOMPOCH  3arpsi3HEHUsT ~ aTMOC(EpHOTO  BO3IyXa
MHOTOYPOBHEBBIX IOJ3€MHBIX ABTOCTOSHOK BBIOpOCaMu
TOKCHYECKHUX I'a30B IpHU paboTe ABHUrareneil BHyTPEHHETO
cropanusi aBToMoOwmei. [l OLleHKH CTereHH 3arpsi3Hs-
FOIICTO BO3I[C§ICTBPIH TOKCHUYHBIX TI'a30B, BBIJCINBIINXCS
IIPU XpaHEHHH aBTOMOOWJIEH, Ha Ka4ecTBO aTMOC(epHO-
TO BO3/lyXa aBTOCTOSIHKH, a TaK)Ke JJIsl pacyera WX dMHUC-
cuM  OBUIM  HWCIIONB30BaHbl HOPMATHBHBIC JIOKYMEHTBI
I'py3un, KOTOpBIE YCTaHABIMBAIOT CTaHIApT KadecTBa
Bo3myxa. lIpuBeJeH anroputM Ui pacdyera SMHCCHU
TOKCHYHBIX Ta30B, BBIACIUBIINXCS IPU paboTe ABUTATENCH
BHYTPEHHETO CrOpaHHs aBTOMOOWIed B atMmochepy
MOJI3€MHOM CTOSTHKH.

KIIIOYEBBIE CJIOBA: 1noa3eMHBIE aBTOCTOSHKU;
SMHUCCHSI TOKCHYHBIX T'a30B; 3arpsA3HEHHE aTMOC(PEPHOTo
BO3yXa; NpEAeNbHO  JOMYyCTHMAas  KOHIEHTPALWS;
AJFOPUTM PacyeTa.
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SVANIDZE Z.
MIGRATION FORMS OF HEAVY METALS (CD,
PB) IN NATURAL WATERS

ANNOTATION. In the presented paper, the assess-
ment of the role of cadmium and lead in the pollution of
water and environmental components is of particular in-
terest, because they are highly toxic among other harmful
metals and, most importantly, pollute the environment in
life-threatening ways. The study of the distribution of mi-
gration forms of heavy metals discussed in the paper is not
the object of the research. The following general review of
this issue is based on the analysis of the scientific literature
available today and aims to show the variety of forms of
coexistence of their complex compounds in natural waters,
which in turn allows the use of modern, highly sensitive
methods for the determination of microelements in the
mentioned objects, which is indicated in the works of many
scientists. The above allows us to have an idea of the forms
of presence of microelements (Cd, Pb) in natural waters,
which is taken into account during the development of their
concentration methods.

KEY WORDS: forms of migration; natural waters;
heavy metals.
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CBAHM/3E 3.
MHUTPAIIMOHHBIE ®OPMBI TSKEJBIX
METAJIJIOB (CD, PB) B IPUPOHBIX BOJIAX

AHHOTAIIUS. B npexcraBieHHoil pabote 0COOBII
MHTEpEeC NpeJCTaBsieT OIEHKAa POJIM KaJMHUsl M CBHHIA
B 3arps3HCHUM BOJbI M KOMIIOHCHTOB OKPY’KarOIICH
Cpeflbl, TaK KaK CPEIH IPYTHX BPCIHBIX MCTAUIOB OHU
OTJIMYAIOTCS BBICOKOM TOKCHYHOCTBIO W, TJIaBHOE, IIPHU
KU3HEJICATEIPHOCTH  3arps3HSIOT  OKPYXKAIOIIYI0  CpeIy
YTPOXKAIOMIUMH KU3HH popmamu. B paccMOTpeHHOIT cTaThe
H3yYEHHE PACIIPOCTPAHSHHUS MUTPALOHHBIX (DOPM TSHKEITBIX
METaJJIOB HE ABJLIETCS PEIMETOM HccienoBanus. OOmmit
0030p, MpeCTaBICHHBIH MO JaHHOMY BOIPOCY, OCHOBAaH
Ha aHaJi3e JOCTYMHOW Ha CErOJHSALIHUI JIeHb Hay4HOU
JUTEpaTypbl M HMEET IeJbI0 I0Ka3aTh MHOTroo0pasue
(GbopM COCYIIIECTBOBAHMSI HMX KOMIUICKCHBIX COCIUHCHUIA
B NPHUPOJHBIX BOJAAX, YTO B CBOK OYEpElb IO3BOJISIET
HCIOJIb30BaTh ~ COBPEMCHHBIC  BBICOKOUYBCTBHTCIILHBIC
METO/bI ONPEICICHUS MHKPOXJICMEHTOB B YKa3aHHBIX
00BEKTaX, YTO YKa3bIBACTCS B PabOTaX MHOTUX YUCHBIX.
BBbIIIEH310KEHHOE  MMO3BOJSIET UMETh  IPE/CTaBICHHE
o ¢dopmax mpucyrctBus MukpodrementoB (Cd, Pb) B
MPUPOHBIX BOJAX, YTO YYUTHIBACTCS TMPH pa3paboOTKe
METO/IOB UX KOHIIEHTPUPOBAHHUSL.

KIIIOYEBBIE  CJIOBA:  ¢opmsr

TIPUPOAHBIC BOABI; TAXKEIBIE METAJIIIBI.

MUTpAIHH;
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K CBEJEHHIO ABTOPOB!

TPEBOBAHUA JJI1 OPOPMJIEHHUA U TTIPEJICTABJIEHUA
HAYYHBIX CTATEH B XXYPHAJIE

B «'opHOM ypHame» IyOIUKYOTCS MaTepuasasl (HaydHble CTAaThH, MHPOPMAIUA, peKiaMa U Ip.) Ha TPy3HH-
CKOM, PYCCKOM U aHIJIMHCKOM sI3bIKaX. MaTepuasibl CTaThi JOJDKHBI TyGINKOBAThCS BIIepBhle (KpoMe 0030pa 3apy-
Ge)XHBIX M3AHUH, IyOIMKyeMbIX 110 peKoMeHauuu Penkoiieruu), IpeicTaBisTh HOBU3HY U MMETh T€OpeTHYe-
CKYIO M IIPaKTUYeCKyI0 3HAUMMOCTb.

Marepuan mjis onmyOIMKOBaHUA IOJDKeH OBITh HalledyaTaH B dopmare A4 depes OZMH MHTEPBAI U 3aIlMCaH Ha
pucke CD. [Iyg OATOTOBKM CTaThU LO/DKEH HCIIONB30BAThCs TeKcToBsli pemaktop Microsoft Word 2007/2010,
wpudTsr: I'pysusckuii — Sylfaen, pasmep - 12 nit, pycckuii - Times New Roman, pasmep - 12 T, anrimiickuii - Times
New Roman, pasmep — 12 nt. IToa craTsu: BepxHee — 2 ¢M; HIDKHee — 2 CM; JIeBoe — 3 cM; 1IpaBoe — 1,5 cm.

Matepuas CTaThyl LODKeH OBITh U3JIOXKEH B CJIeAyIOIeil TOC/IeA0BaTe IbHOCTH:

VIIK — pasmep wpudra 14 nr, DVIO aBropos 3ariaBubIMY GyKBaMu, WPHQT — MOy KUPHBL, pasmep upudTa — 12
IIT, BRIPAaBHUBAHUE II0 JIEBOMY KPaio.

3arosoBoK [oJKeH ObITh HaOpaH 3aryIaBHBIMHE OyKBaMH IOJTY>XUPHBIM urpudToM (pasmep upudTa — 14 nt) u
BBIPABHHUBAETCA 110 JIEBOMY KpPalo.

K crarse moypxHA ImpuIaraThbCsa aHHOTAIUA HA [JBYX A3BIKAX, OTIMYHBIX OT fA3BIKA, HA KOTOPOM OHA HAIIMCaHa.
ABTOpHI TODKHBI yOeAUTHCH, YTO aHHOTAIIMA HANKMCAHA NOCTATOYHO IIPOCTHIM M IOHATHBIM fA3BIKOM. AHHOTALUA
IOJDKHA KPaTKO M3JIaraTh IPeAMeT CTaTb/ M OCHOBHBIE COJZEpIKallivecs B Heil BRIBOJBL. PeKOMeHIyeMbIil CpefHui
ob6wvem anHoTanuu cocrasiafer 600 meyarHbrx 3HaKOB. [IpudT - KypcHB, IOTY>KUPHBIH, BRIPAaBHUBAHUE 10 IIUPUHE
crpanunsl. Pasmep mpudra — 12 nr.

KiroueBsre cioBa (Ha Tpy3MHCKOM, PYCCKOM U aHIJIMHCKOM f3bIKaxX) — 00A3aTeIbHBI U JOIDKHBI cofiepxarh 5-10
CJIOB M CJIOBOCOYETaHMM. KiloueBsle CI0Ba U CJIOBOCOYETAHUSA OTZeIAIOTCA APYT OT APYyTa TOUKOIi ¢ 3amaToii. [Ipuse-
ZleHHbIe KJTI0YeBbIe CJI0BA JOJDKHBI IIPeieIbHO TOYHO OTPAXKATh IPeIMETHYIO 06J1aCTh UCCIeOBAHUA.

Texkcr crarsu: Pasmep mpudra — 12 0T, MeXAYCTPOYHBII MHTEPBAI — OGMHAPHBIN, KpacHasd cTpoka — 1,25 cum.
(DOPMHTI/IPOBaHHe BBIPpaBHVBAHNEM IIO ITVPUHE.

Dopmysl 1 MaTeMaTHIeCKHe CHMBOJIBL JOJDKHA OBITH BhImoTHeHsI B Microsoft Equation.
Ta6ms! B TeKCTe LODKHBI OBITH BHIIIOTHEHDI B pefakTope Microsoft Word.

Pucynku u rpadudeckuii MaTepuas pasMelaoTCA B paMKax pabodero mosd. JlomyckaeTcsa UCIOIb30BaHUE PH-
cyukoB B popmarax JPEG. Iloanuce oz pucyHKoM, MIpu@T IOTY>KUPHBIN, pasMep - 11 1T, BrIpaBHUBaHUE IIO II€H-
TPy, HHTEPBaJI — OAMHAPHBIN, B KOHIIe Ha3BaHUA PUCYHKA TOYKA He CTaBUTCA. Y OeIHUTeCh, YTO BCe DJIEMEHTHI PUCYH-
Ka yKa3aHBI B IOJPUCYHOYHOMN HAIIUCH.

Cnucok JmTepaTyphl pasMeliaeTcs B KOHIe cTaThi. Pasmep mpudra 12 nr., popmMaTrpoBaHue BEIpaBHUBAHUEM
TI0 ITMPUHE CTPAHUIIEL.

Pammmusa u HMHHWUITNAJIbI aBTOpa/aBTOpOB, Ha3BaHME, BRIXOAHBIEC MaHHBIE, BKIIOYdA Ha3BaHUWE U3/1daTEeJIbCTBA.

IIpumepst obopMaeHM CIIMCKA TUTEPATYPEL:

JIMTEPATYPA

1. o. godgbowosgs. 15390096Om  Ggdbmmmyom®o  3m33¢gduol  356Jobgdols  as8mbodmendgzol  dagby
6030009090900 5GHINLBIOML 35960l 00BINEOYOIOL Fqlobgd. "bodom Fm@bowo”, #1(42), mdowobo,
2019. 3. 143-149.

2. Pitterson, K.E. The Early History of Circular Sliding Surfaces. Géotechnique, Vol. 5, 1955. pp. 275-296.
3. Ewmenssanosa E.II. OcHOBHbIE 3aKOHOMEpPHOCTH OIOJI3HeBbIX IpoueccoB. Hexpa, Mocksa, 1972. 310 c.

K npezcraBneHHBIM MaTepraiaM IIPHJIATAIOTCS JAHHEIE 00 aBTOpe (aBTOpax) - MeCTO paGoThI, LOJDKHOCTD, yue-
Has CTelleHb ¥ yYeHOe 3BaHe, JOMAUIHU WK CIy)eOHbIH anpec, TexedoH, E-mail.

Bce craTbu 06s13aTe/IbHO [OAJIEXKAT PeaKIui (HAyIHOM M TEXHUYECKOM).
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FOR AUTHORS!

REQUIREMENTS FOR PREPARATION AND SUBMISSION SCIENTIFIC ARTICLES
IN THE JOURNAL

The Mining Journal publishes materials (scientific articles, information, advertising, etc.) in Georgian, Russian,
and English. The materials of the article should be published for the first time (except for a review of foreign publica-
tions published on the recommendation of the Editorial Board), represent novelty and have theoretical and practical

significance.

Material for publication must be printed in A4 format, line spacing - 1 and recorded on a CD. To prepare the
article, the Microsoft Word 2007/2010 Text Editor, fonts: for Georgian - Sylfaen, font size -12 pt, Russian - Times
New Roman, 12 pt, English - Times New Roman, 12 pt should be used. Page margins: up, down - 2 cm; left - 3 cm;
right - 1.5 cm.

The material of the manuscript should be presented as follows:
UDC - font size 14 pt, authors’ full name in all upper case letters, 12 pt bold, left align.
The title should be taped in all upper case letters, 14 pt bold, and left align.

ANNOTATION should be attached to the article in two languages other than the language in which it is written.
Authors need to ensure that ANNOTATION are easily readable and understandable to a broad readership. The AN-
NOTATION should accurately reflect the content of the article, contain 600 characters at the average; font - italic,
bold, 12 pt; justified.

Keywords (in Georgian, Russian and English) are required and should be between 5-10 words. Keywords are
separated by semicolon. The given keywords should accurately reflect the topical area of the study.

Text of the article: Font size - 12 pt, line spacing - single, paragraph indent - 1.25 cm, justified.
Use the Equation editor for formulas and mathematical symbols.
For tables in the text use the Microsoft Word editor.

Figures and graphical material are placed within the working field. Figures must be presented in JPG format. Each
figure should include a caption in bold, size - 11 pt, centered, single spacing, no dot is placed at the end of the caption.
Please, make sure to identify all elements found in the figure in the caption.

References follow the text in a separate section headed “REFERENCES.”, the font size - 12pt, justified. Surname
and initials of the author / authors, name, imprint, including the name of the publisher.

A few examples follow below:

REFERENCES

1. . godgbowosgs. bs35Mm0gMMm  3H9dbmemyon®o  3m33wgdbol  Fs64sbgdol  4s8mbsdmenggol  dogbg
6030009093900 5GIMLBIOML 359MHOL dOBINMGOOL Fglobgd. "Lbsdmm FM@Mboswo”, #1(42), mdowolo,
2019. 3. 143-149.

2. Pitterson, K.E. The Early History of Circular Sliding Surfaces. Géotechnique, Vol. 5, 1955. pp. 275-296.

3. Ewmensanosa E.II. OcHOBHBIE 3aKOHOMEPHOCTH OIOJI3HeBbIX IponeccoB. Hexpa, Mocksa, 1972. 310 c.

The materials presented are accompanied by data on the author(s) - affiliation, position, academic degree and title,

home or business address, phone, E-mail.

All articles must be reviewed (scientific and technical).
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