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1063l dn399mo Aga0mbols oo RsGMmdby .

I badomggmgdgem  dobamgdl, 360336g9emmgsbo

Bsbsl Fgbstrmsgowsh oMy mdomalisdeg, Baig 3oMgsE
Bsbl Bgdmo dmggsbogmo dsgsemomgdowsb.

3959030606 37wgsbm3abat  Fggdsk  gge380he-
905 ©930m6T0  geMmmE  3azt(39mgdamo 15939694~
o Bbsms - Bgo. ddg6gdemmdsBo  3sdmygbgdamoas
689603y Lsbol, dso Fmeols 360336gemmgsbos o,
bsBgommbsggbmgsbo ©s ggegmol Bnugéa, Hmdgmo-
33 SbEgbadsbsemBmdo 86 sbegbo@d o dgoagbommds
3d3m. (3bmdogmo  mgdsdols ggMso  Fugol  Msdegbody
30953693l d. 09dsdol Bymdsdo
(borgsdbols, Bshmdgmols), dolo dm3mggds Bgbsdmgdgmas

bsdsm a8dmgmgbs

sbgzg begg. dgazol doesdmgddo (3. ©scdsbol bygo,
3. bygmednmsl  bamds) s Lbgs saomasl.  dso
3608369mm3s60 3sdmygabads sdzo 837s3s0s(3. sbodbmmo
Bnx8gdol 9360 Labglbgsmds asblsbog@gmos dbmmme
Jogs dm3ocggmgdolsmgols.

d9330L &m0l Lsdsml gobogy@-39dsbosznco dsbs-
bodsgeozg - 2210-1500 (2350)
66/33; bodggogol  bmgs®o dIMsem dpgmdstigmdsdo -
193-996 (595) 3a/13* Fyomasxg®gdnm damdstrgmds-
Qo - 101-443 (272) 63/1532,3.53053015 39303 - 200-605
(303) 33/1582, ©sM3omgbol  3mgnaogb@o 0,5-0,83
(0,66). Jodomeo goagboemmds(%o): SiOz- 44,7-62,29;
TiOz— 0,04-0,9; A1203 — 8,84-16,44; F6203 - 1,91-
10,88; FeO - 0,27-1,25; CaO - 2,50-13,28; MgO -
0,15-5,9; MnO - 0,03-0,24; NazO - 0,5-5,8; KQO
- 0,4-5,0; 803 - 0-1,35; HZO_ 2,64-6,26; P205 —
0,06-3,0; @sbsgotrgo gobgmgdalsl - 9,5-20,32.
Banol  (Bgxndcgdhos)  bmgogHomo
gobogn®-3dgdsbogndo  dsbslosmgdgmo  sbgmas:  bod-
336039 - 1070-159- ;4a/3% GgsmBmsbngds (%) — 8,3-
41,79; Lod@g0i0l bogedo - 3G dpamdstgmdsdo
- 360-1860 56/1’32; Tgomasxg@gdam dpgmdstrgmdsdo -
164,6; os®doemgdol gmggoiogbyo - 0,2-0,7; Jodoméo
Fggqboemds  (%): SIO2 - 59,85; A1203— 17,85;
FCZO3 - 3,45; CaO - 4.,87; MgO — 3,10; wsbs-
35630 gaba®adolsl - 7,14
sbggg ameoxgeol Imdfzsbm  gggMals

Bx0, Gmdgmo  dgeagbommdon  ©s
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gobogn®-394s603960 dsbsbosmgdmgdoo sbeomls
2,2 a6/u3%
3947993030 gg@mabomo. Fobspmds - 4'1-20 (53/1582.
Jodoco Fgeaqboemmds: Sl()2 - 52,72, Tl()2 - 0,70,
ALO, - 1587, Fe,0, - 7.53, CaO - 8.73, MgO
- 2,17, KZO - 3,42, NazO — 3,24, asb@9d0l ©s-
6sgstrgo 5,13[6]. 53 BHuxl 9dzgmglbo ©GHmowsb og-
769000696 JsBmmol Hsombgddo.

dmggdgemo Gggombols gggms sdJodhgddatgmo bsgg-
3mbs80 333mynbgdmmoas sEaommdMogo bssddgbgdmm s

©aol  0gdsdol  Bmgmeb: dng.  Fmbs

I bs30m 390m9dgmo dsbsms, gém 398, BJomse dabo
9998 9bo bsfoemo gebmmgbo 368033 géaesb sols dm-
Bobomo. sdoBmd dsmo FoOdmdsgmmdal goc3393s ©s
Gmdgmody  s6bgdnm  Ladeemlbosd ©s3s38069ds o
Lodbgemal o6 Fse3mseeanbl, Moz godase hsbl bgdmm
3mb0dbnmoEsh. MgbBegzszool ©O™L  3Mabzo Symse
3609369emmgsbos dmbrgls LadgbBegmsome Bg@bgnmo
dsLogmols g@sm o dobgMsmmgon@-398OHma®sgaonmo
FgLGogms, Moash  ghmo Lsdspml gstgmgddog go
bBocse gomgde gsblibgsggdnmo goboizn®-dgdsboznco
dsbosbosmgdmgdals 3Jmbg dobogasl. sbgmo debsmols as3-
0996908 o  basbl sygbgol  TFgbmdol drgMemdsls.
3dols dsgsegmomgdo IGsgzmse 330J3L, Omamey dmzgdnm
R3NMdbY, slig3zy domasbse Lsdsermggmmdo.
333mggbgdmmo b
399939 gdls doon 383dmgmdatg s sezgomo Esbswagbos
0 GmIgemds babgmdgdds gondme bamgnbggdl ©s G

3sLogmgdols  dgmdsdrgmds

bsboo dmsmfos eg3ebemsdeg. dodwabstry 3gomedo

3J306B0 dodomspse  3gmegds BgdmEsboem byomagme-
By, B30 dsmo  Jodoyeo geggbommmdols ©s gobo-
396-39s60 3960
dmas, by as3mbfmmgdgm dgegaqdedreg dogzgsgstio.
9439 398mbgg39d0  39mglos  sEaomméGogo  3eMgsE
FgLFegmomo  dsbsmol  gedmyggbgds, Gergsb d9dwamdo

dobslosmgdmgdols  gsmmgemoli{oby-

9J3m s s(300b 30639830 ©sbBosbgdol AL swzoms©
dmbegls dolo Bsbs(3gmagds. 83 mzgsgmbsb@olom dmzgdmem
6930061 oo 3m@gb0sma geshbos, Medegbswsy ©Eyg-
330egmo J3ob @sdyBsggdol dsmse gg9ddate Godbogol
306389830, Bgladmagdgmos 339 $3Gm0Mgdam Labgm-
GELEISHVILI V., TKEMALADZE M.

SIGNIFICANCE OF COMPONENT ROCKS

OF TRIALETI MOUNTAIN RIDGE NORTH-

EAST PART AND ADJACENT TERRITORY IN
MONUMENTAL ARCHITECTURE.

The article is about finding out analogues of
authentic-natural materials which were used for
building and facing of region important architectural
monuments, to replace them while restoration. The
identity of extracted materials (buildings, deposits,
occurrences) is determined based on detailed
analysis of their mineralogical-petrographical and
physical-mechanical features. Considering to the
spread of containing stratigraphical units and deposit-
occurrences today’s condition there is an opinion
about perspectives of producing facing materials in
the region.
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398086 9PMs, szomse ©sd7ds3rgl Fgestgéom ©oro
Bod®gogol dJmby  dsadndo  a613mbsddbgdo, G™Igmms
bsdsmgdo s asdmgmabgdgdo s IOSgamegOmzbgdom
33dmoMhg3s, Gmame i Jodogdo  dgeagbommdon  slggg
Lbgs dobsbosmgdemgdols dbcog.

dmbsdodggmgdgmo  dsbamgdols IMsgsme3gemgby-
33, dsmo  28dmygbgools sOLgdnmo gedmieomgds s
odgggs 3Ezo0mmdMogo
F963mgools  gobgomsdgdol LsBgomagdsl. s bgml

3Omabmbymo  dsGsggdo

F99Fgmdl dmbobmgmdal @sbsgdgdsl os Gggombols
sd dodsé-
ogmagdon  Bzgbl  dogH  Fg@bgum RuOmmdl oo

9306m30 3960 3B gbzosmols sdsmemgdsls.

6gbneLo goshbos, dmImols dbmmme Ig06g bsfomos
G gomobgdmmo.
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T'EJEWIIBUJIA B.1., TKEMAJIAJI3E M.B.
3HAYEHME I'OPHBIX ITOPO/ CEBEPO-
BOCTOYHOM YACTU TPUAJIETCKOT'O
XPEBTA U ITPUWIETAIOILEN TEPPUTOPUU B
MOHYMEHTAJIbHOM 30JYECTBE

Crarbs NpUypOYeHa  [OUCKaM HPUPOIHBIX
ABTCHTEYHBIX KAMCHHBIX aHAJIOrOB-HCIIOJIB30BAHHBIX B
PETHOHE IIPH CTPOUTENHCTBE APXUTEKTYPHBIX ITAMSATHHKOB,
C IeNBI0 JWCHOJI30BaHUS HMX IIPH PECTaBPaLlMOHHBIX
pabor. MuHepagHO-TIETpOrpadMuecKuM, BEUICCTBEHHBIM
U (U3HKO-MEXaHMYECKUM  JETAIBHBIX  AHAJIU30M,
NOJIyYeHHOTO KaMEHHOTO Marepuajia (37aHue, Mec-
TOPOXICHHE, NPOSBICHHE) - YCTAHOBJIGHA WX HJICH-
TUYHOCTH. MHOTOUYHCIICHHBIE ITPOSIBIICHUS CTPOU-TEIBHOTO
U OOIMIIOBOYHOTO KaMHS CO3/IAI0T XOPOILYIO EPCIEKTHBY
IVl Pa3BUTS B PETHOHE MEJKOTO M CPEIHOro OH3Heca
NPUPOIHBIX KAMHEB.
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AKAJl. TOKTOP KBUILIMAHU A.A.

|I[EPBAH HAXOIKA 'ETYEJIJIMTA B 3AKABKA3BE

VIIK 549. 313

B cmamve dana xapaxmepucmurxa ouenv pediozo
MuHepaaa emuearuma, oonapymennozo namu na Maaom
Kaexase (Boanucckuii pyduwii paiion) e accoyuayuu
c 3040moM, taneHuUmMOM, Ccasepumom u KuHOBaAPLIO
u  Jlamskupckom  pmymHo-medHO-NOAUMEMANNUECKOM
pydonposenenuu (Ceanemcrkuii pyonwui paiion) IOmnozo
craona bBoavuozo Kaexasa 6 accoyuayuu caHmumornumonm,
peaaveapom, runosapwvio, xaavkonupumom, aseHuMOM
u cparepumom. 3axasrxasckuil cemuesaum  C60UMU
Qusuneckumu, xumuneckumu, penmeeHocmpyKmypHoimu u
oNMUMECKUMU CE0UCMEAMU HE OMAUYAECMCS OM IMALOHOS.

Munepan BrnepBue OBLUI OINCAH HA PYIHHUKE
Fetuenn (mrar Hesaga, CIIA) [1], orkyma u
Ipousalrio ero HassaHue. IlozgHee — HayyHBIMHU
corpygaukamu  MIMI'PD  (MHcTUTyT MuUHEpanoruu,
reOXUMHH U KPUCTA/VIOXUMHH PEJKHUX JIEMEHTOB) OH
ObLT OOHAPY;KEH Ha XallJapKAaHCKOM MECTOPOKICHUN
pryra  (Kuprusua) [2]. MmMm Obul yCTAaHOBJIEHBI
xummuueckas gpopmyna ( AsSbS, ).

Fetyesmur Hamm OBUI YCTAHOBJIEH Ha JBYX
pyronpossaenuax Kaskasza. Ha Basucxesckom
30/I0TOCOJEP/KAINEM  PTYTHOM PYAOIIPOABJICHUN
Manoro Kapkasa (BomHucckuil pyaHslil pailoH) 3TOT
MHUHEPAT BCTPEUYAETCA B ACCOIUALMHU C TATEHHUTOM,
cajepuTOM, CAMOPOAHBIM 30/I0TOM H KHHOBaphb,
obpasysa peakue u Meakue Mukpockonundeckue (0,08-
0,ImM) BrmOYeHHA B 3epHax KuHoBapu. Ciexyer
OTMETUTh, UYTO TE€TYE/UIUT OOHAPYKEH B PYAHOM
paiioHe, /1A KOTOPOro He XapaKTePHbI KAK MUHEPAJIbI
CypbMBl (QHTUMOHHT), TaK U MBIIbAKA (peajlbrap u
aypunurmenTt). Ha JlaMsKUpcKOM —pTyTHO-MEIHO-
IOJINMETA/ZINYECKOM  PYJOIPOABICHUN Caasner-
ckoro pyaHoro parioHa (IOmxubni cwion Bosmbmioro
Kapkasa) oH npucyTcTByeT B Buje 6osiee KpynHbIx (15
— 20 cM ) 1MH3000pa3HBIX CKOIUIEHUM B ACCOLIMALINU
C pealbrapoM, aypUIUIMEHTOM, AHTHUMOHHUTOM
U MEHBIIEH CTEIeHH COBMECTHO C KHHOBAphIo,
JUKKATOM, KBapLeM U KapOOHaTaMH, Kak M Ha
MecToposxaeHuAX I'eruesn n Xagapkas.

PuspdecKHE CBOMCTBAa 3aKaBKa3CKOTO reTIe/UIHTA.
CrlamHOCTH Yy MHHEpPaIa BecbMa COBEpIICHHAA,
cmnogonogodHasa. Ilpu HaxuMme  pacmenAeTcA
Ha TOHKHeE, C1abO YIpyrue, JI€rKO CrudaIoNIuec
JINCTOYKH, OJOOHO aypunurMeHty. Jlerko pexercsa
HOKOM U IIPA 3TOM XOPOUIO IOJTHPYETCA.

CXOACTBO € AYpPUIIUIMEHTOM IIPOABIAETCA U B
CIIOCOOHOCTU KPYIHOJIUCTOBATOTO TeTYEe/UIUTa K
IUTACTUYECKON JedopManuy, YTO BBIPAKAETCA B
IIOABAEHUY IIPOU3BOJIHBIX TPEHIUH CKOJIbKEHHUA
Pa3/IMYHBIX HAIPABJICHUN, KOTOPBIE OTPAHHYHBAIOT
U30THYTHIE IUIACTUHKU MuUHepaia. B pesyisrare
TAKOr'O IIPOIlecca KPYINHOIUIACTUHYATHIM TeTYe/UITUT
pasbuBaeTca Ha YICHEHHBIE, CyOIapaUIeIbHbIE
6/10KkH. B 1jeJ10M OH HECKOJIBKO HAaIlOMUHAET arperar

C mecToBaTol TekcTypon. Takol arperar Jerko
pasIaMUBAETCA WIM PA3OBIBAETCA Ha OT/IE/IbHBIC
OOIOMKM Pa3/IMYHOM (POPMBI, U3 KOTOPBIX dalle
BCETO BCTPEUAIOTCA POMOOBUJHBIE M TapaUIeso-
nurnegHapie. M3/10M nonepek CnamHOCTA HEPOBHBIN,
B 1e(pOPMHUPOBAHHEIX YJaCTKaX O 3aHO3HUCTOTO.
Muzepan  MOIUpYeTCA XOPOIIO, A COBMECTHO C
AHTUMOHUTOM, AyPUITUTMEHTOM, HJIH K€ C KHHOBAPKIO
—wioxo (oOpasyeTcA AMKHU U HAPAIIUHEI). Y/Ie/IbHBIN
Bec paseH 3,96 + 0,01. Teepnocts — 2.

Hrma ocTaBideT Ha MHHeEpaJe OT KpaCHYIO,
10 CBUHIIOBO — cepoil Onectamyio depty. Llser
Ha IUIOCKOCTU CIIATHOCTU OPAHKEBO — KPACHBIN.
bneck Ha cBekell  NOBEPXHOCTH  CHAWHOCTHU
CUJIBHBIM CTEKJIAHHBINA, CO BPEMEHEM TYCKHEIOIIMI,
Ha  TIOMEPEYHBIX  CKOMaX  JAe(pOPMHPOBAHHOTO
reTue/UTUTA 10 (/1200 JKUPHOTO. B TOHKUX I/TaCTHHKAX
MPO3PavHbI, OPAHAKEBOTO IBETA, B OOJIE€ TOMBCTHIX
— KpacHbIA. MuHepan MoHoWwIMHHBIHN. Ha oGroMkax
KPHUCTA/UIOB OTMeuaeTcA mnpocteie ¢gopmer ( 001 ),
(010), (111), (211) u xp.

Muxpockonuaeckne HCC/IEIOBaHHA. B
MpOo3pauHbIX nuingax, Moj MUKPOCKOIIOM, MUHEPAT
006Ta/JTaeéT CWIBHOW IMAarpeHOBON ITOBEPXHOCTHIO,
jaTpyaHAlOmUe  HaOmogeHusA. B mpoxojamem
CBETE TETUEIUT XapaKTEePU3YeTCA HHTEHCCUBHOM
OKpacKOM, 3aBUCANNIAA OT TOJIIMHBI Hpenaparta. B
TOJBCTBIX IUTACTUHKAX I[BET TYCTOH OT OPAHKEBO
— SKEJITOro, J0 CBET/JIO0 — KEJATOrOo, C 3€JIE€HOBATHIM
orTeHKOM. Ilneoxpousm He oOHapy:keH. Mwunepan
JIBYOCHBIH, TTOJOKUTETBHBIN, YO JBYIPETOMICHHUA
<46°. [ucnepccuA ONTHYECKHUX OCEH  CHUIbHAA,
rOpU3OHTaNbHAA T < V. OnpeeneHsl 1Ba MOKA3aTeNA
NPEJIOMJICHUA B IVIOCKOCTH COBEPIIEHHOM CIAaHOCTH
Ng-3.37£0.02 u Nm - 3.27 + 0.02.

B oTpaxkenHOM CcBeTe€ MUHEPAT UMEET HU3KHU
penbed 1o CPABHEHUIO ¢ AHTUMOHHMTOM U KUHOBAPHIO.
CpeHe3epHUCTRIN arperaT, COCTOAINUMI U3 PasJIMIHO
OPHEHTUPOBAHHBIX 3E€PEH MHUHEpaja IOJIUPYETCA
Xy/Ke, dUeM  MOHOKPHCTALI.  XapaKTepusyeTcs
3aMETHOU AHM3OTPONUEH, JBYOTpaskeHUE — caaboe.
BryTpenHbIE pedIeKCHl ChUIBHBIE, APKO OPAHKEBO —
KpacHbIE, HAOMONAeMbIE JaKE TIPU  OAHOM HHKOJIE.
IIpu 601bIIUX U CPEJHBIX YBETMUYECHUAX BHYTPEHHBIE
pedaeKkcsl  MemIaloT — HAOMIOJAEHUIO  LBETPOTo
appexra anmszorponuu. Ilpm Manbix yBeamyeHHAX
U HE IOJBbHOCTBIO CKPEMICHHBIX HHUKOIAX OKpacKa
MUHEpaTa U3MEHAETCA OT CBETIO-CEPOH, 10 TEMHO-
cepoii. B nonupoBanHbIX NUIM(AX MUHEPaJI OBICTPO U
CBUIBHO TPABUTCA KOHIEHTPUPOBAHHBIM PACTBOPOM
KOH. B orpaskeHHOM cBeT€ MUHEpaJ CEepO-Oeblid,
C XOpOIIO 3aMETHBIM TOJyOOBATHIM OTTEHKOM IO
CPABHEHUIO C AHTUMOHHUTOM, a IO CPABHEHUIO  C
KMHOBAPBIO-  TOMyOOBAaTBIN ~ OTTEHOK  TreTdenuTa
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MEHEE 3aMETE€H. IJTO U MOKET OBITh NPUYNHON
‘orcyTcTBHA® €rO B KMHOBAPHBIX PyIaX PA3THIHBIX
MecTopokaeHun.  OTpaskaresbHAaA  CIIOCOOHOCTH
BBIIIE, YEM Y AyPOIIMTMEHTA U peaibrapa, HO HUKE,
4yeM y aHTUMOHMTA. B mMMepcuu 1mo KOHTpacHOCTH
C AypUIIMTMEHTOM, LBETHOM OTTEHOK TIeTYe/IuTa
BOCITPUHNUMAETCA Kak (PUOJIETOBO — KOPUIHEBATHIM.
DPppexrst JIBYOTPOKEHUA u
OTYET/IUBLIE.

FeTtuennur cxomeH 1o LBETY C KUHOBAPhIO U
peanbrapom. OT KMHOBApW OTJIMYAETCA UYTh MEHEE
3aMETHOI HMHTEHCCUBHOM OKPACKOW C OPaHsKEBBIM

AHU30TPOIINU

OTTEHKOM, HECKOJIBKO MEHEEe TYCTOM OKpacKoun
BHYTPEHHBIX Pe(IEKCOB 1 YEPTHl MIHEPAJIa, a TAKKe
6oree HU3KUM peabedoM, MEHBIIEH TBEPIOCTHIO,
6osice BBICOKOM OTpaKaTeJIBHONM CIIOCOOHOCTHBIO,
COBEPIIEHHOU CHAWHOCTBIO B OJHOM HaIlpaBJICHUU
n gedopmanmell TOHKUX IUTacTUHOK. OT peandbrapa
reTYe/UVINT  OTJMYAeTcA  Oojee  MHTEHCCUBHON
OKpacKOW MHHEpaJa U KPAcHBIM BHYTPEHHHM ped-
JIEKCOM.

Huske npuBoJATCA Pe3ylbTaThl PEHTrEHOMETPHU-
qyecKoro anamm3sa (cM. Ttab. 1)

Tadoauma 1

Pe3y.m>TaT1>1 PECHTTCHOMETPUYECKOI0 aHa/JMu3a

Baszucxesckoe Jlamxupckoe (Bonrun B. 10. (Woissberg B. G., 1965)
PYAOIIPOSIBIICHHE PYAOIIPOSIBIICHHE ap., 1972)
I d/n I d/n I d/n I d/n hkl
- - 4 9.09 - - 40 9.19 001
5 6.58 5 6.51 4 6.59 50 6.46 111
5 4.96 6 491 8 5.06 50 4.97 211
- - 8 4.55 9 m 4.57 50 m 4.90 202
8 4.43 7 4.45 7 4.14 80 4.44 020
8 3.62 8 3.65 8 3.66 70 m 3.63 311
10 2.90 10 2.89 10 2.90 100 1 2.89 402
6 2.33 6 2.33 6 2.33 60 m 2.33 332
4 2.25 5 2.24 4 2.25 50 2.25 312
6 1.666 4 1.664 1 1.665 30 m 1.658 -
2 1.566 3 1.560 3 1.565 30 1.567 -
a=11.83A a=11.84A a=11.85A
b=8.87A b=8.89A b=8.99A
c=10.18A c=10.15A c=10.16A
ITPUMEYAHME: PeHTreHOBCKOE HcCIe0BaHHE | — MHTEHCCUBHOCTH JIMHUU, B IpoueHTax; d/n-

MUHEpasa, MIPOM3BOIEHO B JabopaTopAX
kpucravioxumuu UMI'PO (MHcTUTYT MUHEpasioruu,
TeOXVMHH U KPUCTAJIOXUMHUHU PEJKUX 3JIEMEHTOB) U
npuxitagHon kpuctatoxumun  KMMC (Kapkasckuii
UHCTUTYT MHHEPAIBHOTO CBIPBA).

Venosusa ceemkn: PRI - 57.3 mu, Fe — usnydenue.
PK/l - peHTreHoBCKaa Kamepa JAuQpaKIUOHAL;
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ME;KIUIOCKOCTHOE PACCTOAHUE B aHTCTpeMax; a, b, ¢
— IapaMeTPhl JIMEHTAPHON AYEUKH, B AHICTPEMAX;
u1 — mupokas auHuA; A - anrcrpem; hkl — ungexcor
MuLIepa.

MuHepaa CHAT METOJIOM PE3MHOBOTO IMTAPHUKA U
METOZIOM TOPONIKA.

Hannune muaun: 6,58; 4,96; 4,43; 3,62; 2,90; 2,33;
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2,25; 1,666; 1,566; ykassiBaeT Ha IPUHANIEKHOCTH
9TOro MHHEPAIA UMEHHO K TeTYE/UIHTY.

Haxoaka reTde/ulnta Ha  3070TOCOAEPKAIIEM
PTYTHOM PYAOIIPOABICHUM, Bonaucckoro
pyaHOro  paiioHa, 3aMETHO  OTIMYaloIad  OT
ooitee HU3KOTEMIIEPATYPHBIX PTYTHO-CYpPBbMAHO-

MBIMIBAKOBBIX ~ pyAomnposasiaeHni IOxHOrO CcKIoHa
Bonpmoro KaBkasa oOTCyrcTBMEM aHTUMOHMTA U
peabrap-aypunurMeHTa, CBU/AETENbCTBYET O CAOKHBIX
(pu3uKO-XUMUUECKUX YCIOBUAX €r0 (POPMUPOBAHMUAL
MOKHO UL TPEATION0KNATE, YTO B KAKHE-TO MOMEHTBI
PyZI00OPA30BATEILHOIO  MpOIecca  MPOHUCXOAUIO
Pe3KOe IMaJJeHIe TEMIIEPATYPEI PYZIOHOCHBIX PACTBOPOB,
COTIPOBOKIABIINXCA OJHOBPEMEHHBIM YBEIUUEHHEM

KOHIOEHTPAH MBbIIIAKA 1 CYPbMBbI, YTO M IIPUBEIO K

S,  d30060080.
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B s3awiniouenue ormerum, uto rerue/iutr Kaskasa
IIOYTU HE OTJIMYAETCA OT paHee ONMUCAaHHBIX [1, 2]
reT4e/UINTOB.
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KVITSIANI A
THE FIRST DISCOVERY OF GETCHELLITE THE
CAUCASUS

On the Lesser Caucasus getchellite occurs in
association with gold, sphalerite, galena and cinnabar,
whereas on the southern slope of the Great Caucasus
this mineral is connected to chalcopyrite, galena,
spalerite, realgar, orpiment, antimony and cinnabar.

Caucasian getchellites do not differ from the
standard samples by their physical, chemical, optical
and x — ray properties.
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KARTVELISHVILI L., CHKHOBADZE N., MALASHKHIA
Sh, CHOCHIA L., CHUBINIDZE N.

IN CONSIDERATION IS TEST OF BIO MINERAL
RESULTS BACTERIAL, RECYCLING TRACHYTES
TOMATO CULTURE OF OPEN GROUND
CONDITIONS

Bacterial fertilizer adopted Tsikhisubani trachytes
deposits from the potassium leaching and with the
potassium jointly silhouette bacteria adsorption on
Zeolite.

BioAfertilizer planed productivity and efficiency
were found to be confirmed by the growth of soil
biological activity.
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3o3amos s bbgs.  Lsgsdoggemel  dbgdc0z0
Oqln®lgdo, . 1., wdogmobo, 2015. g3. 488-522.

KAPTBEJIMIIIBIIN JL.T., YXOBA/I3E H.]I.,
MAJTAIIIXHA I1.C., YOYUA JLIIL, YYBUHUI3E 1.1
HCIIBITAHUE BUOMUHEPAJIBHOTO
YJIOBPEHUS ITOJIYYEHHOT'O B PE3YJIBTATE
BAKTEPUAJIBHOW ITIEPEPABOTKU TPAXUTOB
HA KYJIbTYPE TOMATOB B YCJIOBUAX
OTKPBITOI'O TPYHTA

B cTarbe paccMOTpEHBI JaHHBIE UCTIBITAHUA MPO-
JIOHTUPOBAHHOTO YIOOPEHUA HA KyILType TOMATOB B
YCTIOBUAX OTKPBITOTO TPYHTA.

BuomuHepaspHOE yIOOpEeHHE OBUIO IIOIYYE€HO
OaKTepUaJIbHBIM BBIIEIAYUBAHAEM KaTUA W3 Tpa-
XUTOB MecTopoxaeHua Iluxucybanm u agcopoumy-
el KaTuA C CUJIMKATHBIMU OAaKTepUAMH Ha I[€OTUTE.
Brisipsiena 3(ppeKTUBHOCTD OHUOYIOOpPEHHUA, YTO YIO-
CTOBEPAETCA TOBBIIIEHUEM IMPOAYKTUBHOCTH pacTe-
HUN 1 OMOTOrUTYECKON aKTUBHOCTHU MTOYBHI.
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KYHYYJIUA T.C., XUTAPUIIBILIA B.9.,
MAVICYPAZI3E A.T.

IMOJIYYEHUE KOPPO3UOCTOMKOIO
LIEMEHTHOTO KAMHS ITPU
LIEMEHTUPOBAHNU CKBAKUH

B pabore paccmarpuBaeTcA METO/J MOTydEHUA
KOPPO3UECTOMKOIO IEMEHTHOro KaMHA. IleMeHTHBIN
KaMEHb CUHTAETCA KOPPO3UECTOMKUM, €C/IU €ro
MOMECTUTD UIUTENbHBIN MEepuo/ (B T€UEHUE OJHOTO
ro/ia) B arpeCcCUBHON COLAHON BO/IE, MPOYHOCTH KAMHSA
HE YMEHBIIUTCA, a2 MPOHUIIAEMOCTb HE YBETHUYHUTCH.

,Z[JIH MOJy4€HUA 1LIEMEHTHOIo KaMHA BBICOKOU

3G Jognmee o6 oigmgds dsmo bodggosy Bgg7ddzety
s Igmfgzsmds, A 0dol dshgzgbgdgmas, Gmd gdboma

(9996830l J3o gmOmbosdgrogans.

RL0SGIAHSSGIMHS

1. 6. sdgbsdg.  Bsgommdols @s gobol  Gedam@moamagdols
338, “g9bsmegds”, mdogmolio, 1993. 479 a3.

2. bynaros A.U., Jlantomesckuii B.C. TamnonaxHsle
Marepuansl. «Henpa», Mocksa, 1987. 280 c.

3. ConoBee E.M. 3akanunBanue ckBaxut. «Henpay,
Mocksa, 1979. 302 c.

IPOYHOCTH Ha CKaTUE M HHU3KON IPOHHIAEMOCTH
LPOBEAEHBl  IKCIEPUMEHTAIBHBIE  UCCIEAOBAHUSA,
HA OCHOBAHHMM KOTOPBIX ObUI IOZOOPAH CJIeAyIOLIHil
coctaB  3(P(PEKTUBHOTO  LEMEHTHOI'O  PacTBOpa
(moprnanauement — 46,8 %, Boxa — 46,8 %, nonu-
mepducc (PP-12) - 3,6%, Ppenon — 2,8 %), u3 ko-
TOPOrO CO3JaHHBI OOpasel; LEMEHTHOIO KaMHs
O6bul momermieH B 3%-HOM BOJAHOM pPacTBOPEB
TeYeHUH OJHOI0 ToJa MU IIOTOM CIIeIUAIbHBIMU
06OPYLOBAHUAMYI OBUIM OIPEAEIEHBl IIPOYHOCTD Ha
ciKaTue U IPOHULIAEMOCTD 9TUX O0PA3LOB.

Otu XapaKTePUCTUKH npu U3MEPEeHUAX
IPAaKTUYECKH IOYTH HE M3MEHWINCh. Takum
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06pa3oM, MOTyYEeHHBIA IEMEHTHBIN KaMeHb ABIAETCA
KOPPO3MECTOMKUM M IHpPHUMEHEHUE BBIOPAHHOTO
LIEMEHTHOI'O pacTBOpa /JAaeT BO3MOKHOCTh Kauec-
TBEHHO LIEMEHTUPOBATh CKBAKUH.

KUNCHULIA T., KHITARISHVILI V., MAISURADZE A.
STONE GETTING OF CORROSION
RESISTANCE CEMENT OF WELLS CEMENTING

The paper considers method to obtain corrosion
resistance of cement stone. Cement stone is deemed
corrosion resistance, if it put a long period (for one
year) in the aggressive hydrochloric water, stone,
strength will not decrease, but not increase the

permeability. For cement stone high compressive
strength and low permeability experimental studies,
on the basis of which was picked up by the following
composition effective deaning solution of cement
(Portland cement-46.8 %, water - 46,8 %, the polymer
fiss (DF-12) — 3,6%, phenol - 2.8 %), which created
a sample of cement paste was placed in a 3% KCL
the water has dissolved within one year, and then
the special equipment were determined compressive
strength and permeability of these samples. These
characteristics when measuring almost have not
changed. Thus obtained is cement stone corrosion
resistance and the use of selected cement deaning
solution enables high quality cement wellbore.
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BALIASHVILI G., SARJVELADZE N., GOTSADZE B.,
TKEMALADZE L.

CORRELATION BETWEEN THE VALUES OF
THE BASIC PHYSICAL AND MECHANICAL
PROPERTIES OF ROCKS

The paper presents the correlations between the
values of basic physical and mechanical properties of
rocks. The relevance of the question is obvious, because
Georgia processing conditions and the publication of
the reference material is a very important concern. In
order to establish the authors analyzed the correlation
data obtained for a number of years in the laboratory
values of strength, density properties, elastic modulus,
the angle of internal friction and cohesion. Using the
results of the study may in the planning of geological
engineering and laboratory work, analysis of laboratory

research and design construction.
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BAJIMAIIIBUJIN I'.A., CAPJZKBEJIAJI3E H.B.,
T'OLAJ3E B. 3., TKEMAJIAZI3E JI.B.
KOPPE/TAIIMOHHBIE 3ABUCIMOCTU MEXK/Y
3JHAYEHUAMUN OCHOBHBIX ®N3HUKO-
MEXAHUYECKHX CBOVICTB T'OPHBIX ITOPO I

B pabGore mnpeacTaBleHBl KOPPEIAIUOH-
HbIE 3AaBUCUMOCTH MEK/Jy 3HAYEHUAMU OCHOBHBIX
(pu3KO-MEXaHMYECKUX CBOICTB TOPHBIX ITOPOI.
AKTyaJIbHOCTb BOIIPOCA OYEBHUJIHA, T.K. JJIA YCTOBUMN
I'pysun o6paboTka M M3JaHUE TAKOTO CIIPABOYHOTO
MaTepHasa IPEeACTABIACT BEChbMa BAKHBIN HHTEpEC.
C menpio yCTaHOBJIEHUA KOPPEIAIUOHHON 3aBHCHU-
MOCTH aBTOPaMU NMPOAHATM3UPOBAHEI JAHHBIEC 3HAUC-
HHUA TPOYHOCTHBIX, TUIOTHOCTHBIX CBOWCTB, MOZIY/IA
YIPYrOCTH, YIVIa BHYTPEHHETO TPEHUA U CUEIUICHUA,
MOJTyY€HHBIE B Te€UEHUE PAJIA JIET B TaOOPATOPHBIX yC-
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TEB3AJ/3E T.B., OMCAPALIBWIM I.T., COCEJMSI
X. P, IOPTKUITAHWU/3E ®.H., KAIIUTAJI3E JI.II.,
OMCAPAIIIBIJIA T. C.

NCCJIEJOBAHUE CBOMCTB ®UJIBTPATA
AJJTIOBUAJILHO-TTPOJIIOBUAJIBHBIX
OTJIOKEHHUH YIIEJIbSI PEKH YEPEMH C
HEJbIO BOIOCHABXKEHUS I. TYPIKAAHA

B crarbe wusnoskena IEePCIIeKTUBa IT0Jy4€HUA

YHIE/IbA P-

Uepemu. B pesyisrare OCyIIECTBIEHHBIX C 9TOH

IUTHEBOU BOABI U3  (PUIBTPATOB
IIEIBI0  €KEMECAYHBIX II0JIEBBIX M JIAOOPATOPHBIX
UCC/IEIOBAHUI ITOBEPXHOCTHBIX PEUYHBIX HAHOCOB
1 UILTpaToB ymenbAa p. Yepemu ¢ Hoaopa 2015 .
nmo okrAOpp 2016 I BKIIOYUTETBHO YCTAHOBJIECHO,
9TO HE IPOUCXOJAT IMPOLECCH PE3KOTO M3MEHEHUA
UX XUMHYECKOIO COCTaBa MU (PU3NUYECKUX CBOMCTB.
OO0cyK/J1eHbl  TaKkKe NPOBEJEHHBbIE B MapTe U HIojIe
2016

B PpeE3yJIbTaT€ KOTOPBIX 06Hapy>1<1/m0c1,, 4TO B BOJEC

rogja OaKTEpHOJIOTUYECKUE HCCAEJOBAHUA,

OTMCYACTCA 3arpA3HCHHC OIPEAC/JICHHOTO  THIIA.

B wione 3apHUKCMPOBAHO YBEJIUYEHUE KOJIOHUI,
pocr

KOJIOMHACKCA, OJHAKO IIOCJI€ ITPOBCACHNA OYMCTHBIX

CO3JIAaHHBIX  OaKTepUAMHU, U noKa3aTesis
MEpOIIPUATHI BOAA YIOBJIETBOPAET TPEOOBAHUAM

TOCYyAapCTBEHHBIX HOPMATUBOB.
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TEVZADZE T., OMSARASHVILI G., SOSELIA

X., LORTKIPANIDZE F., KATSITADZE L.,
OMSARASHVILI T.

RESEARCH OF EXISTING FILTRATE WATERS
DRINKING FEATURES IN ALLUVIAL AND PRO
ALLUVIAL SEDIMENTS FROM THE RAVINE OF
THE RIVER CALLED “CHEREMI” TO SUPPLY
CURJAANI CITY

The article presents a perspective of gaining
drinking water out of filters from the ravine of the
river called “Cheremi” to supply Gurjaani city. For this
purpose, due to the researches done from November
of 2015 to October 2016, river’s surface runoffs and
laboratory studies have revealed that their chemical
composition and physical features stay unchanged.
Bacteriological researches that took place in March
and in July of 2016 revealed that certain types of
pollution inside the water are observed. Researches
of July, recorded rising of bacteria and coli-index,
however, after the clean-up measures will be taken, it
will satisfy state standards requirements.
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3g6mb  gggbols 0,7 Bsdodrgmo  brs ogml  Lmdediools
36199830, b1 Ggbstro m3gsbol @ gsgmals Beabsdo, BmImols
Log®dg 47000 33-5. 0ogemalffobgdl s mommbegg®ml
8960l Loddmasgdgl, bgdendiool Bmbgddo Rsdodmzgals Log-
L (500-600 43), 100 43 Lomédgdo {630k (3.10°
3m0%0), bobmboo Jgltrmmadamo bedndsem 1.10% xergemols
b5 Fgoagbrgl. 3.6. 7399330l sbMom [8] Lszdstrolio
2696300l Fyserm 0393676 monmligg@ml, egosdoffols 1%
3sLoo bmdedioobsmgol o6 asshbos;

- @ domels gsbgzobogmm B39, Gmdgmoi L. sl
[9] s43b dmgzsbommo s Lsws dbmgmom @ 39369900l
glggmol  Jobgdals sbsggdos gsdmbsboemo  (ob. bsb. 1).
sBmbBogol m3gsbols 30ggdbg dsmo sbszo 135-190 3emb
ol Fgoaqbl, sdoom  Fgadmgds soblbsl  bmdondisools
Bebgdol  se@lgdmds — ol My Tgoddbs 83 3gMomedo,
Bges3omby ©g3L. 0bmgmol 396930, s3bBGsmoasls ©s
368330 JEowsls dmeols, Jsbgdals sbsgo o6 sFs61d98L 65 demb
Fgeol, Fgbsdsdalse 120 3mb Femol  mommbggém bos
sdocrgmogm  bgdondigool Bmbgdda, dsg@sd Lbfmege of
olobo 86 36lgdmdab. Fgbstrio 3gsbols smdmbagmgo  3o-
9By Jobgdols slsgo o6 5Fe®dgdl 50-60 dmb gl
BqLs3030lae mdeadool bebs o Mbrs s@lgdmdegls 130
b Fagmo. Fgbstrno m3gebols sbsgmago bsdodols Jsbgdols
sbisgo 135-190 3mb §gemos, go. s bagdendios Bgodegds
363 sOgdmmogm, 3sg6sd bfmege m3gebol sbsgmgmo
9a00mb0 Babosmegds gzgmeby s s gsbzomstrgdmmao
Bmbgdon — sy godzsm budendisool Bmbgdoo.
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S &
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4
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]

6sb. 1. m39s69980L glzgMol Bsgmgdos sbsgol Grmgst 1 — 3emgoliBezgbo w8 gomeggba (0-2 3mb §); 2 — 3momgbo

(2-5 3mb §); 3 — domgbo (5-23 3mb §); 4 — mmogmiggbo (23-38 3mb §); 5 — geyggbo (38-53 3emb §); 6 — 3o-

mgmggbo (53-65 3mb §); 7 — gsgo (65-135 3mb §); 8 — omcs (135-190 3mb §). s38mGgda: 3.b. 3o@dsba, G.m.
slieba, . 3. JgMeers, 8890030 agmeamgan@o sbegasgos, 1974
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Bm»3ocgd0L olgm®ools smEagbsl.

3933°b00l Mggz0mboiy mobo soggmo Fmol dsbdogn-
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0mgds Geame3 93630l 3mbEobgbdol sddonmo  Joeg.
Fgbsdsdobs, Bsditgdol 0bBgM3MgBs(0s doMomsEse ©so-
94396935 39560l Ja®Jol geddgdol dogdsdo s dgbom-
gol 3sgmgebmbol 96580, Gmdmonsi gl Joddo ogm
Josbo Jdnmo. mndis 333ma390ms Fmdol 86 G0l ghm-
byemmgbgds, Gmamez BmsboJdol Bmbsms Gemegbmdsby,
sbagg  mgommogins  3o6zgmfgestimby, bsowsbsy  obobo
“6@s 0943696 Fsratgdmmgdo [10].

Babo  33ma3g00 ogndbgdamos  @gesdofol  Iye-
Lsogdo  a9g380mmgdols  opgeby, Gmdgmon  gesdoffols
JoJols 3963005693580 339436 Bals  HogBmggbm
bgonddnegdl  sboggdl.  goggslool  agmliobgemabols
Bsdmysemodgdsl  B3gb 39393806900 ™6, gemmdsm®o
331380015, B)gddmbognco Bmbol assz3zgmsl, Gmdgmas
3317360355 Fsdmygsemadebyb m3s, 3s39b0l9dG0 Gmegdoa,
boge 3gdamddo Gogdmmo bgeddnegdo. 3o6ggmos,
B396l doge gedmymazamo, asbge®o  dods@mgdol  bembs,
G™3geagy 400 ©s 45° 39690931 dmMol  smsb@ogols
039960086 §gbstr m 3956939 as60093698s. Jolo Loddmasgh
EssBrmgdon 500 33-5 s 3933000580 ols doGoose 93l
0695396806 gegdgb@obsogsb Bgoagds. dgmeg bmbs 3o-
3390001 ©asgmbsgn @, AOwomm-psbsgmamols dodsGramg-
S0 3390 s 0Msbols BgPoBmG0oEsb 93M0bol gee-
89 30(39megds. dobo Logsby ssbemmgdom 200 33-o

HAJIPA/I3E B.B.
ITPOBJIEMBI TEKTOHUKU KABKA3A C

IMO3NIINHN PNKCH3MA 1 MOBIVIM3MA

B crarbe KpHUTHUYECKH pACCMOTPEHA TEOpHUA
TEKTOHHUKU JINTOC(EPHBIX IUTUT, KOTOPAA COBMECTHO
HE MOKeT OOBACHUTH
KOPBI
HccnegoBannA OCHOBAHBI HA UJl€€ NY/IbCAIIUOHHOTO

C JApyrumMM BOIIpOCaMH,

ABJICEHUA paclnupeHnuA-Cy;REHUA 3emtn.

s dogem 39303909389 33mbEAMEadL Lbgsslbgs Bo-
30l dsbyyem Ladseemgdls [11,12,13].
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pacmupenua 3eman. PopmuposaHue KaBKa3CKOMU
F€OCUHKJINHAIN CBA3BIBACTChA C IIE€PECEUEHHEM
JIBYX INTOOATBHBIX TEKTOHNUECKUX 30H — IIUPOTHON 1
JAUAroHaJbHOM (CEBEPO-3aI1a[HOTO IPOCMTUPAHUA),
BJI0JIb KOTOPBIX B Hadajle ObLIU 3a/10KEHbI I'PabeHo-
BUJIHBIE BIIQJUHBI, a4 3aT€M PUMTOBBIE CTPYKTYPHI.
JAnaronanpHas 30Ha Ha KaBkase KOHTPOJIHUPYET BCIO
9H/IOTEHHYIO MUHEPATU3AIHIO.
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NADIRADZE V.

PROBLEMS OF TECTONICS IN CAUCASUS
FROM THE POSITION OF FIXISM AND
MOBILIZM

The theory of tectonics of lithospheric layers is
reviewed in a critical way. The theory, alongside other
problems, cannot explain phenomena of expansion
and reduction of the crest of the Earth. Investigations

are based on the idea of pulsating expansion of
the Earth. Formation of Caucasian geosynclinals is
connected to the intersection of two global tectonic
zones — latitudinal and diagonal (north-west stretch)
along which, in the beginning, graben-like hollows
were laid and later — rift structures. In Caucasus
the diagonal zone controls the whole endogenic
mineralization.
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SIRBILADZE D.

ASSESSMENT OF TEMPERATURE CONDITIONS
AND GAS HAZARD FOR CONSTRUCTION OF
MTKVARI HPP HEADRACE TUNNEL

The article describes temperature conditions and
occurrence type of poisonous-flammable gases during
construction of the Headrace Tunnel for Mtkvari HPP.
The article is based on results of the works carried out
along theroute ofthe Headrace Tunnel, hydrotechnical
complex and Mtkvari HPP construction site during
the engineering-geological investigation. The above
mentioned investigation results, from the point of view
of temperature conditions and gas occurrence, can be
considered as characteristical for rock mass of the west
end of the Trialeti Ridge.
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TABATAJI3E I.I1., TATUIIIBWJIN I.T.
JEVICTBYIOIIIE ®AKTOPBI HA
9®®EKTUBHOCTh MHOCTPAHHBIX
WHBECTULINIT B HE®TEIA30OBBIBAIOIIEIN
MPOMBIIIEHHOCTH TPY3UU

B crarbe uc1o1b30BaH XOPOIIO U3BECTHBIN B OU3-
Hece SWOT ananus, B KOTOpOM IPUBEAEHBI KaK I10JIO-
JKUTEJIbHBIE, TAK M HETaTUBHBIE (PAKTOPHI, BJUAIONITE
Ha IpupjiedeHue U 3PEPEKTUBHOE HCIOIb30BAHUE
HPAMBIX WHOCTPAHHBIX MHBECTUIIMM B HeTerasozno-
OpIBalolell npomeinuieHHOCTH I'pysunio. Taxxke pac-
CMOTPEHBI, CYHIECTBYIOIIUE B OTPAC/I€e, BO3MOKHOCTH
pelIeHuA YKa3aHHBIX I100/IEM 1 OITACHOCTEN.
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TABATADZE G., TATISHVILI G.

FACTORS INFLUENCE ON INFLOW AND
EFFECTIVENESS OF FOREIGN DIRECT
INVESTMENT IN GEORGIAN OIL AND GAS
INDUSTRY

In this article is used well known in business SWOT
analysis, in which has given characteristic of factors,
which influence on inflow and utilization of foreign
directinvestmentin the oil and gas industry of Georgia.
It is also renewed what opportunities and threats exist
in this branch for solution above mentioned problem.
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B9dm Lzgsbgmol Bg@oBm@asl, Hmdgmlsig mobo skiggmols
bnsmo @sbgotes (ob. Lo, 1,2,3,4). 353 3390
ogm  3@badogmo  gedabsgdol  ASTER-oli Ly®smgdo
s Bsodes dmgmo Gogo sbsgmoabgdols. b Gnddgegmo
0530b96698980Ls s Fggmomo  Bebgdol  sbsmmobo
Bsgomrs Lbgeslbgs semgmtondol gsdmggbgdom, Gsms
dndbesMogm Lsgzmgzo Bg@odmeools obdg@3cgdsios.

Lo, 1

bmer. 2

LIAoI JImb6IGN. N: 1(38). 2017 183



3602NBN -

AHAJIN3

- ANALYSIS

Observed raw data : Belongs to METI and NASA >

L. 3

Gegmey Bgdmn 3m3b0d6gm, ASTER-ol
36539990 543k 3 Bodob L3gddemmo ©os3sbmbo:
VNIR (bognmema dasbermgdomo 0bg&sfomgmo), SWIR
(Bmgemy Bommmgzsbo 0bg@sfomngmo) ws TIR (og@dymo
0bg®sfomgmo).

399mg76930l  dofamswa bggemgdas: VNIR-oli ool
(bogngemo  dosbeamgdomo 0bg@sfomgmo 15 3) ggmene-
305, mJbon®o  d0bgMsrgdo, dstixbals Mogggdols s393339,
(3ogOYmo  3Gmgomotgdol  dmegeoa, dgobzstigdols dmb-
omebao, dofol (FgeoBmeogdol) gmsbogogsgos ©s
(3e0mgdsms  333mazemabgds, 3mmstrmmo bgwsdotols (Lo-
38 gol) s @EOMdsbmdol  ymslogosszos, boswsggdals
B9b0sbemds, Bgosdotrmmoa 9696300l dsemsblbo, @dsbabszos,
3396900 bsggstro s go3mghs, 3mm 396900l dmbogme-
0bg0, sgsmdgdnmo BaGoBmemogdols s393d3s.
APENDIX A-ASTER BAND DETALIS

BAND LABEL WAVELENGTH

B1 VNIR_Bandl 0,52-0,60
B2 VNIR_Band2 0,63-0,69
B3 VNIR_Band3N 0,76-0,86
B4 VNIR_Band3B 0,76-0,86
B5 SWIR_ Band4 1. 60-1.70
B6 SWIR_ Band5 2.145-2.185
B7 SWIR_ Band6 2.185-2.225
B8 SWIR_ Band7 2.235-2.285
B9 SWIR_ Band8 2.295-2.365
B10 SWIR_ Band9 2.36-2.43
B11 TIR_Band10 8.125-8.475
B12 TIR_Bandl1 8.475-8.825
B13 TIR_Band12 8.925-8.275
B14 TIR_Band13 10.25-10.95
B15 TIR_Band14 10.95-11.65
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3993969y mes, Mdsbobs(30s, 3965 nmo  Lagsto s
393969, 3396930l dmbagm®abgo.

RESOLUTION

15m
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15m
15m
30m
30m
30m
30m
30m
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90m
90m
90m
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Index Examples

Jgoiegl  3sgfo s OMIgmms(y

IR/R (infrared/red), SQRT (IR/R), Vegetation Index =
IR-R , Normalized Difference Vegetation Index (NDVI) =
(IR-R) / (IR+R), Transformed NDVI (TNDVI) = ((IR-R) /
(IR+R) + 0.5)"2, Iron Oxide = TM 3/1, Clay Minerals = TM
5/7, Gold =AST B7/B8, Mineral Composite = TM 5/7, 5/4,
3/1, Hydrothermal Composite =TM 5/7, 3/1, 4/3.

30356 BadoBmeool  9dgdglo  bsfomo  sgsr-
@os 339656990 s WEAMImosbo  LegsGom, sdpgbse
dmbs d39650gmmo Lags®ol s @@mémgdols dskjocgds,
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Amamei Bgdmo ogem  sebadbymo, 3G gmo ©os-

Teraa Aster Alteraion Map of the Study Area
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BJIVAIIBIIA 1. U., BEHAIIBIUIA K. T,
JKAHATIIIBYUIM 111 T., MUH/IUAIIBUIN T. T.
PE3YJIBTATHI JUCTAHIIMIOHHOI'O
30HJIUPOBAHUA (BEPXHUSA CBAHETHUA)

HanOBanuA padoTel COCTOUT B TOM, UTO Ha UCCIIE-
JyeMo¥l TeppuTOopuH, U BooOmie B I'pysun, Bnepsrie
PyAHAA MUHEPATH3AIUA ObUIA HCCIEI0OBAHA METOAOM
JUCTAHIIMOHHOTO 30H/IUPOBAHUA U B pe3y/bTaTe ObLTH
BBI/I€/ICHBI THPOTEPMATIbHO M3MEHEHHBIE 30HBI.

Bnepsrle paspeIBHBIE HapyHmIeHUA OBLUTH TIPE]-
CTABJIEHBI KAK B BI/JIE OTAETBHBIX MO/IETIEH TaK U B 00D-
€IMHEHHON MOJIe/IU, T€ OTUETINBO BUAHO K KAKUM
CTPYKTYpaM IIPUYPOYEHBI 30/IOTOHOCHBIE PYIOIPOAB-
sieHus. Kpome cTpykTyp ObUIN BBIIEIEHBI T€OXUMUYE-
CKU€ aHOMATUU U apeasTbl UX PacIpOCTPaHEHUA.
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pecypcoB. 14-16 Anpens, Anmartsl, 2010. c. 233-245

4. Zakhidova D. Khrustalova E. Bluashvili D. Mapping
and Calculating of Technogeneus Loading on Geological
Environment by Using Satellite Data and GIS; GORS-16"
Symposium on Remote Sensing and Spatial Information.
Damasko-2008. pp. 18-23.

5. Okrostsvaridze A. Bluashvili D. Gagnidze N. Field
investigation of the mythical “Gold Sands” of the
ancient Colchis Kingdom and modern discussion on
the Argonauts’ expedition; Episodes, Published by the
International Union of Geological Sciences June Vol.37,

No. 2. 2014. pp. 147-155.

BLUASHVILI D., BENASHVILI K., JANASHVILI SH.,
MINDIASHVILI G.

RESULTS OF REMOTE SENSING (UPPER
SVANETT)

The work is innovating as in the study area and
in Georgia in general remote sensing investigation of
mineralization has been conducting for the first time
and as a result the zones of hydrothermal alteration
have been defined, for the first time have been also
represented as single models of fault structures so
one entire model clearly representing the structures
with related gold mineralization occurrences. Aside
from the structures have been defined geochemical
anomalies and their distribution halos.
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IINTASBMOTPOHA ITPEJTHABHAYEHHOI'O

JJISA OBPABOTKH JUIJIEKTPUYECKHUX
MATEPHAJIOB

PaccMoTpeHB! cOBpeMeHHBIE METOBI TIJTA3MEHHO-
ro BO3ACHCTBUA HA AUICKTPUUECKHAE MaTEpPHATBI 1
MPUHINITHATBHEIE CXEMBI COOTBETCTBYIOIINX TUTa3Ma-
TPOHOB NPH BHINIOTHEHNUN Pa3HBIX TEXHOJIOTHYECKUX
onepanuii. Ha ocHoBe aHammM3a OTPHUIATETBHBEIX M
MOJIOKUTENBHBIX 3((PEKTOB paspadoTaH COBEPIICH-
HO HOBBIN THI 9JEKTPOJYrOBOTO CEKIIMOHHOTO TI/Ia3-
MaTpoOHa MMOCTOAHHOTO Toka. Paboune opransl mias-
MOTPOHA TIPE/ICTABAAIOT COOON HECKOIBKO JECATKOB
MaJTOpPACXOJHBIX TUIA3MEHHBIX ITOTOKOB U YaCTHYHO
OOHajKEeHHAA IUTa3sMEHHAA /yra, KOTOphle OJHOBpE-
MEHHO BO3/JEUCTBYIOT IO BCEU MIMPHHE 00padATHIBA-
€MOro MaTepHuajla U oOpadaThIBAIOT €ro C OOIBIION
CKOPOCTBIO.
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Journal”, Ne 1(26), Tbilisi, (in Georgian), 2011. pp.
83-87.

BATKHADZE Z., MENTESHASHVILI S.,

BATKHADZE L.

A NEW- TYPE HIGHLY EFFICIENT PLASMA
TORCH FOR THE PROCESSING OF DIELECTRIC
MATERIALS

Considering the modern methods of plasma
action on the dielectric materials and a schematic
diagrams of the corresponding plasma torches during
the execution of different technological operations.
On the basis of the analysis of negative and positive
effects, a completely new type of electric arc sectional
plasma torch of direct current has been developed.
The working elements of the new plasma torch will be
several tens of economical plasma jets and partially
exposed plasma Arc, which are fully affect to the entire
width of the treatment material and processed his
with a high speed.
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TI'OBEJKUILIBUJIA T.T.

3ABUCHUMOCTD 30H IIVIACTUYECKHUX "
YIIPYTUX JE®OPMAIIMI Y BEJTMUUHBI
OIIOPHOI'O JABJIEHUA OT MEXAHUYECKHX
N TEOMETPUYECKUX TAPAMETPOB
I'OPHOI'O MACCHUBA

B pabote paccmoTrpeHa 3ajJaua HaIPAKEHHO-JE-
(popMUpPOBAHHOTO COCTOAHUA MaCCHBA TOPHBIX IIO-
POZA B YCJIOBUH IOABJIEHUA BOTU3U BBIPAOOTKHU 30H
IUTACTUYECKUX Jedopmanuid. PaccauTansl 30HBI TU1a-
CTUYECKHUX JepOopMaIuii U OMOPHOTO JABJIECHUA, Be-
JUYUHBl HAIPAKEHUNA B YKA3aHHBIX 30HAX U MaKCH-
MaJIbHOE 3HAu€HHE ONOPHOro JabiaeHuA. OleHeHbI
3aBUCHMOCTH YKA3aHHBIX BEJUYUH OT HAJaJIbHBIX Ha-
NPAKEHUN, Pa3sMepPOB BHIPAOOTKU U IIpejiesia TeKyde-
CTH IJIACTA TIOJIE3HOTO MCKOIIAEMOTO.
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JOKTOP TEXHHUYECKHUX HAVK, ITPO®ECCOP CBAHU/I3E 3. C.

BOITPOCHI OIIEHKU PEITPESEHTATHMBHOCTU BA3 JAHHDBIX
9KO-METEOPOJIOTMYECKOTO MOHHUTOPUHTA ITPUPOJHOUN CPEJIBI

YK 551.510.42

B pabome npeocmagnenvt pezynomamol pazpadbomixu
PAOA MemoouUecKux 60npPoOCco8 KOMNIEKCHO20 MOHUMO-
PUH2A UBMEHEHUs KIUMAmMa U IKOA02UUECKOll HaAzpy3Ku
npupooHoil cpedvl, 8 MOM HUCIe: HPUBOOAMCA HEKOMO-
Ppule pe3yrivmamul 00padomKu UHGoOpmayuono2o mame-
puana, HeodOX00UMO20 01 NOAYYEHUA CPEOHUX NOKa-
3ameneil 00HOPOOHBIX PAO0E OAHHBIX, ONPEOENAIOULUX
IKONIOZUYECKYIO HAZPY3KY NPUPOOHBIX CPEO U KAUMAMU-
yeckue ycnogus; 0aromcsa OCHOGHblE RPUHWUNBL OYeHKU
Haodexychocmu 0a3zvl OAHHBLIX HAOIIO0eHUl u opmyna
pacuema uHMEZPANbHLIX XAPAKMEPUCMUK Uccedye-
MBIX BPOUECCO8, KOMOPAs 86e0eHA U3 COOOPAlCEHUs ee
HauMmeHbwiell CKIOHHOCIU K CIYYAIHbBIM KONeOaHUAM U
HAIUYUU 603MOICHOCHU UCKIIOUEHUA HEOOHOPOOHOCHU
0azvl 0anublx ungopmayuonnozo mamepuana. Pesyns-
mamaul pacuemos, noayueHHble C ee NOMOULbIO, XApaKhnie-
PU3YIOMCA 8bICOKOU HAOEHCHOCHIBIO U NO360NAIOM ap2y-
MEHMUPOBAHHO CYOUmMD 00 UCCAe0YeMbIX RPOUECCax.

[Ipob6aeMbl M3MEHEHHS KIMMaTa W TEXHOTGHHOW Ha-
Ipy3KU Ha IPUPOIHYIO CPedy, B HacToAlIee BpeMs, Npes-
CTaBJISIET HE TOJIBKO HAYYHYIO, HO ¥ JKOHOMHYECKYIO U I0-
JUTHYECKYIO0 TpooieMy. OmnOKN JOMyIIEeHHbIE B ANHAMU-
K€ YKa3aHHBIX SIBICHUH SBISIOTCS HOCUTEISIMH OOJNBIION
SKOHOMHYECKOW KaTacTpogsl. SIpKUM IMPHUMEpPOM 3TOTO
SIBJISIFOTCS OIMUOKK JomyiieHHbie B 50-60-b1x romax XX
BeKa B IPOrHO3ax majaeHus ypoBHs Kacmmiickoro mops k
2000 ropmy, 9To ISt ATOTO OOJBIIOTO peTHOHa 0OEPHYIOCh
COLMAIIBHO-9)KOHOMHUYECKON Tpareauen.

B macrosmiee BpeMs IeHa OIIMOKHU 3HAYUTENHHO 00-
nee BbICOKasg. Iy psima CTpaH OXHIaeMble KIMMaTHde-
CKHE U3MEHEHHUS — 3TO YK€ He FeONOIUTHYECKUI BOIPOC,
a TpeJCTaBIsIeT MpodIeMy craceHHs 4eJOBeYecTBa. Yxke
K cepeanHe 20-ro Beka KIMMAaT XapaKTepU3yeTcsl Kak CcTa-
THUCTUYECKUH aHCAMOJIb COCTOSHUMH, MPOMICHHBIX KIMMa-
THYECKOH cucTeMol (OKeaH-cyma-atMocdepa) B TeueHHe
JecATUICTHUX NepuonoB. COrmacHO 3TOW TOUKH 3pEHUS,
TEOpHsl M3MEHEHUs KJIMMaTa SIBJISETCS CTaTUCTHYECKOM
JUHAMUKON KIMMaTU9YeCKOM CUCTEMBI.

ITocTpoeHue Takoil Teopuu ABISETCS BECbMa CIIOXK-
HOU (u3nueckoii 3anaueld. Kiimmarunyeckue cucreMsl u3-
MEHSIOTCSI KaKk B pe3yJbTaTe BHYTPEHHHX HPUPOIHBIX
MIPOLIECCOB, TAK U B OTBET HA BO3/JCICTBUS BHEIIHUX, B
TOM 4YHCIIe ¥ aHTPOIIOTeHHBIX, (akTopoB. Kak m3BecTHO,
Te0JIOTUYECKHE U TMaJCOHTOJIOTHYECKHE JaHHBbIE yKa3bl-
BAlOT Ha CYILECTBOBAHUE JOJITOCPOUYHBIX KIMMATHYECKUX
HUKIOB. IIpu4nHbEl TakUX U3MEHEHUH KIIMMAaTra OCTaIOTCs
HEU3BECTHBIMH, OIHAKO H3BECTHO, YTO CPEeIU BHELIHHX
BO3JICHCTBHH, B OCHOBHOM, SIBJISIIOTCSI: U3MEHEHUSI OPOUTHI
3emun (IUKJIBI MUJIAaHKOBHYA), M3MEHEHUSI aKTUBHOCTHU
COJIHIIA (B TOM YHCJIE U U3MEHEHUs MOCTOSHHOM COJHLIA),
W3BEPXKEHHS BYJIKAaHOB U ITAPHUKOBBII 3P PEKT.

B cBs13u ¢ nocneqHUM ClieAyeT OTMETUTD, YTO PACCMO-
TpeHHe II00aJbHOrO MOTEIJIEHUs [IPUHUMAeT Bce Oolee
CKaHJalbHY0 okpacy. ITo yTBepaxaeHHI0 psijia H3BECTHBIX

KJIMMaToJIOTOB B MOCJIEAHUE TOAbI HUKAKOH POCT CpenHen
Temrieparypsl 3emin He HaOmonmaercsi. K tomy ke, pyc-
CKHE XaKepbl OIyOJIMKOBAIM MaTepHajbl HMCCIIEIOBaHUN
ofHOTO M3 BpuTaHCKMX YHUBEPCHTETOB, OTKYHA CIEIYET,
410 I00aJIbHOE MOTEIICHUE Pe3yNbTaThl (anbcuduranyum
yuYeHbIX. DTo mnepen HadyanoM KomneHrareHckoro caMMura
OOH o u3menennu knnmara (nexadps, 2009 ron), BbI3Ba-
JIO YCHJICHHE HAIPSDKEHHOCTH BOKPYT IPOOJIEMBI TII00aITb-
HOTO TOTeIUIeHHus. B pesynbrare 3TOro, mpenBapUTeNbHO
noxarotosieHnoe nuaepamu CIIA, Kutas, Unauu, FOAP u
Bpaszunun, «Komenrarenckoe CorianieHie» y4acTHUKaMU
KOH(pepeHIH ObLIO PHHSTO JIUIIb K CBEJCHUIO.

1. KOHIEIIIIXA OBECIIEYEHUA
PEITPESEHTATUBHOCTU BA3bI JAHHBIX
DKO-METEOPOJIOTUYECKOTI'O
MOHUTOPHUHTIA

B TeueHue mocnegHUX AECSITUIETHI PETHOHANBHBIM
M NI00ANbHBIA KIUMAThl ¥ JUHAMUKA X M3MEHEHUN BBI-
3BIBAIOT HAWOOJBIINI UHTEpPEC y4YeHBIX. B CBs3u ¢ 3TUM
BO3HUKIIM HECKOJBKO AaKTyalIbHBIX BOMPOCOB, KOTOPHIE
TpeOYIOT CBOCBPEMEHHOTO pellieHus. B ux uucne: - 4to
SIBIISICTCSI IPUYUHOM ITHX m3MeHeHuit? — Kak mgonro Oyner
MPOJOJKATECS COBPEMEHHOE TOTEIUIEHUE U CYIIECTBYET
JIM B ICUCTBUTEIIBHOCTH 3TO MOTeIieHne? Bo3MoKHO, 4TO
9TO B pe3yjibTaTe U3MEHEHUN TEXHUKH U3MEPEHUI TemIie-
paTyphl WK BIUSHHS YpOAHHU3AIUU CO3AIOTCS KAXKYIIHe-
cs1 3hhexThl noTerIeHus?

Jl7ist mposICHEHUsL STUX BOIIPOCOB, MPEXKE BCEro, He-
00XOIMMO OTPE/IENIUTh, KAKUM METOIOM U KaK HaJCKHO
BBITIOJTHSIETCS. ONpEeNIeHne TeMIepaTyphl JaHHOTO Mac-
mraba.

IToce cBoero ocHOBaHUs, IIOOAbHAS CETh MOHHTO-
pUHTa METEOpPOJIOTMYECKUX MapaMeTpoB M KOHTPOJS 3a-
TPSI3HEHUS PUPOIHBIX CPe/l HAYMHACT OBICTPO Pa3BUBATH-
Csl ¥ MPUHUMACT 00IIeMupoBoe 3HaueHue. OHAKO U3Me-
peHust He BCETlia BBIMOIHSAIUCH OIMHAKOBBIMU METOAOMH,
M3-32 Yero 3aTPYIHUTENIBHO COMOCTABICHHUE MOJYYEHHBIX
JIAHHBIX W3MEPEHUH, a HHOTAa U HEBO3MOXHO €T0 BBIMOJ-
HUTh. Hampumep u3MmepeHusi teMmreparypbl BO MHOTOM
3aBUCST OT pAJia IPUYMH, B TOM YHUCIIE: OT PaCHOIOKEHUS
METEOCTaHIMI OTHOCUTENBHO KPYIIHBIX T'OPOMIOB; OT pe-
nbeh)a MECTHOCTH; M3MEPCHHUS HAJ[ MOBEPXHOCTHIO MOPS
BO MHOTOM 3aBHUCST OT BBICOTHI IMaTyObI KOPaOIsl; OT METO-
JIUKYU u3MepeHuit u 1.11. Kpome Toro, mpobiaema u3MEHEHUs
KJIUMaTa MOXXET OBITh CBS3aHA Kak C MPOIECCaMu, IPoTe-
KaloIIUMU B IPUPOJIE, TaK U C JAESITEIbHOCTBIO YeJIOBEKa.
ITon BnusiHMEM TMOCIETHEr0 B OTHENBHBIX palOHAX CTpa-
HBI, Ha (POHE BO3ZCWCTBUI PETHOHATBHBIX U MOOAIBHBIX
(haKkTOpOB, BO3MOKEH BBI30OB JIOKAJIBHBIX KIMMATHYCCKUX
(MHKpPOKJIMMATHYECKHX) U IKOJIOTHUCCKUAX U3MCHCHHUH.

Hcxons u3 BBILIEU3TIONKEHHOTO, IPOrpaMMa MOHUTO-
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pHHTa KIMMaTHYECKHX W IKOJIIOTMYECKHX (DaKTOpOB, IO
CBOEMY Ha3HA4YeHHIO, JTOJDKHA MPeayCMaTpHBaTh HATUYHE
CEeTH CTaHLUH JyIg 6a30BBIX U PETHOHATIBHBIX HAOIIONCHUH
[1, 2]. IIpu aToM Oa30BBIE CTAHLIUHU JOIKHBI CIYKUTH IO-
JIyYSHUI0O WHGOPMAIIMU O HadadbHOM (0a30BOM) COCTOSI-
HUU OKPY’KaIOLIEH IPUPOIHOM CPENBI U IO 3TOMY JOJIKHBI
OBITh PACIIONIOKEHBI B IOCTATOYHOM YJAJICHUU OT ypOaHH-
CTHYECKUX pallOHOB - B MecTax, I7ie He OTMEYaeTCs Helo-
CPEACTBEHHOE aHTPOIIOTEHHOE BO3ACHCTBHE.

PernonanpHple CTAaHIMU JIOJDKHBI CIYKUTh MOJyde-
HUIO HH(POPMAIIUH O COCTOSIHUH UCCIIEyeMBbIX ITapaMeTPOB
HETOCPEJCTBEHHO B apeaje pailOHOB aHTPOIOTCHHOTO
Bo3aeicTBus [1]. B nanHOM ciydae ceTh craHIuil HaOMrO-
JICHUA JIOJKHA OXBAaThIBATh pa3lM4HbIC PAOHBI CTPAHBI B
3aBHCHMOCTH OT KOJIMUECTBA HaCeJIeHUs], TpeOOBaHUIT IKO-
HOMHYECKOTO Pa3BUTHUSA (C YUETOM CEIBCKOTO X03HCTBA U
Typu3Ma), penbeda MECTHOCTH U METEOPOJIOTHIECKUX YC-
nopuii. Takoe pasHOOOpa3ue HAOMIONATCIBHBIX ITYHKTOB,
BKJTIOUEHHBIX B MOHUTOPHHI, 00ECIEYHUT MOJyuYeHHUE IIH-
pOKOi MH(pOPMAIMU O KaY€CTBEHHBIX M KOJIMYECTBEHHBIX
U3MEHEHHUSX DKOJIOTNYECKUX U KIIMMaTH4YeCKUX (hakTOpOB.

BrInonHenne yka3aHHOIO MOHUTOPHHTA, LIENbIO KOTO-
POTO SIBIISIETCS ONpeiesIeHIe 3HaUCHUH psJia HCCIIETyeMbIX
METEOPOJIOTHUECKUX M IKOJOTMYECKUX MapaMeTpoB, Tpe-
OyeT MPOBEICHUS Pa3HOOOpAa3HBIX HAONIOICHUN W CIIOXK-
HOTO aHaJIM3a MoJy4eHHOH 0a3bl naHHbIX. [Ipu aTOM raB-
HOW 3a7a4yeil MpopabOTKU IMITUPUICCKON MHDOpMAIIUU O
a¢deKTax KINMATHYCCKUX W IKOJOTHUCCKUX HU3MCHCHUI
NpeACTaBIsIeT MOJIY4YCHHE CPEAHUX IOKa3aTelel, Xapak-
TEPU3YIOIUX paccMaTpUBacMbIe 3KO-METEOPOJIOTHUECKUE
napaMeTpsl 3a JOCTAaTOYHO JUIMHHBIA IepHox Habmrose-
HUH, BOOOIIE - 33 JCCATKHU JIET.

Tax kak MpaKTUYECKH HEBO3MOXKHO TOJTyYEHHE OIHO-
ponHoro psaa HHGOPMAIIMOHHOTO MaTeprala OTHOCHTEIb-
HO paccMaTpHUBaeMOro BOIpOcCa 3a IUTEIBHBIN MepHoa
HaOJIONICHNH, OTHUM M3 TJIaBHBIX MOMEHTOB 00O0OIIEHHMS
uH(pOpMAaIK O KINMAaTHYECKHX U IKOJIOTHUECKHX XapaK-
TEPUCTHKAX [UIS ONpPEACNICHUS CPEIHEro 3HaYeHMs INpes-
CTaBJII€T BHIOOpP KOJMYECTBA M Iepuoja HaOmoneHui. B
KIIMMATOJIOTHU ULl 9TUX LeJIed HCHOIb3YyIT TaKOW psl
HaOJIONICHNH1, B KOTOPBIX ITpU JO0ABICHUN HOBBIX AaHHBIX
U3MEpPEHUI CpefHHEe MHOTOJIETHHE XapaKTEPHUCTHKH Me-
HSIOTCSI HE3HAYUTEIbHO. TakuM 00pa3oM, mpu 00paboTKe
METEOPOJIOTHUCCKON HH(OpMAIMK OOJBIIOC 3HAUCHHE
UMeEeT MCIOJIb30BaHHE KIMMATOIOTHUYECKH OIHOPOIHOTO
psana HaOmromeHui. JIjis 3TOro, KaK yckasaHO B paboTax
[3,4], mpexae Bcero, JOMKHBI OBITh HEM3MEHHBIMU: pac-
MIOJIOKEHMSI METEOCTAHIIMM HA MECTHOCTH, 3aCTPOUKA IIPU-
JIeKaIed TePPUTOPUH U MeToauKa Habmonennii. OxHaxo,
Ha CETH KO-METEOPOIOTHIECKOTO MOHUTOPUHTA HE BCETa
HaxOoJATCS TAKUE PSIIbl HAOMIONEHUH, KOTOPBIE MTOTHOCTHIO
YAOBJIETBIPSIOT HpeAbsBiIsieMble TpeboBanus. IlosTomy
JUIA BBISIBJICHUS HEOJHOPOIHBIX PSIIOB JAHHBIX, MOTY4EH-
HBIX Ha Pa3JINYHBIX MYHKTaX HAOIIONCHUH, U UCKITIOUCHHS
NEPHOJIOB Pa3phIBa OAHOPOAHOCTH, JOJDKHBI OBITh M3yYe-
HBI TIPOCTPAHCTBEHHO-BPEMEHHBIC M3MEHEHHS HCCleye-
MBIX METEOPOJIOTHYECKHUX U IKOJIOTHUECKUX IapaMeTpoB
U pe3ynbTaThl COMOCTABICHUN 3TUX M3MeHEeHu#. JIroObie
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XapaKTCPUCTUKU paCCMATPUBACMBIX 3JICMCHTOB JOJI’KHBI
OBITH 00€CIICUEHEI H€O6XO,HI/IMLIM KOJIMYCCTBOM HadaJjlb-
HBIX JaHHBIX. ):[J'IH TOro, 4TOOBI OIPCACIINTL BCIUYUHY
NOTrpCIIHOCTH, BO3HHUKIIIECH B pe3yibTare 3aMCHbI UCTHUH-

HOW cpemHel X TeHepalbHOM COBOKYIHOCTH Ha CPETHIO0

BENMYMHY ¢ , TIONYy4YEHHON M3 OrPaHMYEHHOW BBIOOPKH,
MTOJIB3YIOTCS BBRIPAKCHUEM IOBEPUTEIHHOI BEPOSTHOCTH

P(g—x)<to/Nn=a, (1)

rae t — mapamerp CThIONEHTA; d - JaHHOE 3HAYCHUE
JOBEPUTENLHON  BEPOATHOCTH, G - CpelHee
KBaJ[paTUYHOE OTKIOHEHHE; N — YHCIIO HAOTFOICHU

X=gtic/n. )
Ecnu yureMm, uro noseputenbHON BepositHocTH 0,95
cootBeTcTBYyeT t = 1,96, TO, cornacHo dopmynam (1) u (2),

1P S » § IS PACYETOB CPENHEN BETMUYUHBI C MOTPENTHO-
cThi0 B 20 %, KOMHMYECTBO HAOIIOAEHUI HE JOJDKHO OBITH

menbie 100. Tlpu s » 2§ UX 9UCIO CIENYET yBENUIUTD B

YeThIpe pasa, eciu ke s » 0,5 ¢ , TO OHO, COOTBETCTBEHHO,
JIOJDKHO OBITh YMEHBIIICHO JI0 25.

Hcxonss W3 TOTO, YTO MEXKAY COCCAHHMHU HWICHAMHU
BBIOOPKHU CBSI3U HE CYIICCTBYET, TO JJIs pacueTa CpeaHEei
BEJIMYUHEI C 3aJaHHON TOYHOCTHIO KOJIMYECTBO HEOOXO-
JUMOIN MHGOPMALIUU CJICAYCT YBEIUYNUTh HA MHOKHUTEIH

- \/ 1+7r(t)/1=r(t), rme r(t) - 3HAaYEHHE KOPETALMOH-
HOW (YHKIMM, HOPMHPOBaHHOW B HWHTEpBAJE BPEMEHU
MEXIy OTAeiIbHbIMEH HaOmomeHusmu [5]. Tloatomy, mps
00paboTKK JTaHHBIX HAOJNIOIEHNI KOMIUIEKCHOTO MOHUTO-
pHHTra HEoOXOIMMO OIpe/eIeHNe BEIPaKEHUSI BDEMEHHOM
KOPPEJSIIMOHHON (DYHKIMHU ¥ 3HAYEHHST TOTO MHOMKHUTEIIS
JUISL HCCIIETyeMbIX TTapaMeTpOB.

B pabore [6] nmpuBOAUTCS, YTO MpPU HHTEpBaje Bpe-
MEHHU B 3 yaca MeX/y HaOJIIONEHUSIMH YKa3aHHBIH KOppe-
JSIIMOHHBIN K03 duumeHT npubnusuresnsHo paseH 0,8, a
it 9 u 15 yacoBbIX uHTEpBaioB oH coctasisieT 0,7 u 0,55
COOTBETCTBEHHO. Taku 00pa3oM, Juis OCIIeTHEro epruoia
HaOJIIONIEHNH, IO CPABHEHHUIO C TEPBBIM, JUIS YBEJIUUCHHUS
TOYHOCTH pacyera CPEeIHEro 3HA4YEeHUs MCCIIEIyeMbIX Ia-
paMeTpoB HeoOXxoauMo 00nanaTh B 2 pasa Gosbiie HHMOp-
MalMOHHBIMH JJaHHBIMU. [10 JaHHBIM psiia APYTUX YUEHBIX
JUISL TIOJTyYEeHUS XOPOILHMX PE3yJIbTaTOB 3TO YHCIIO HEO0OXO-
JIMMO 3HAYHUTENILHO YBEITUUUTb.

C uenplo MCKIIFOYEHHsI HEOJHOPOIHOCTH JaHHBIX Ha-
OirofieHHH, BOZHHMKIIHMX I10 PAa3HBIM IIPHYMHAM, a Takxke
o0JieryeHus OLIEHOK HCCIIEAYeMBIX IPOIECCOB M HHTEp-
MIpeTanuy pe3ybTaToB pacyeToB MaTepHraia HaOoneHnH,
BO3MOYKHO HMCIOJIb30BaHHE METOZa HOPMHUPOBAHHMS, MpeE.-
noxenHoro . I'yHus.

CyliHOCTh MeTofa 3aKiIIo4aeTcss B HOPMHPOBaHHU
CPEIIHETOIOBBIX 3HAYEHHMH HCCIEAYyeMOro Inapamerpa B
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paccMmarpuBaeMBblil IEPUOA, Ha €ro CpeJHee MHOTOJIETHEE
3HAYCHUE, MPUHSITOE 32 HOPMY 3TOTo mapamerpa (popm. 3),
Kak 3T0 Jaercsi B MoHorpadusx [3, 4]

Ki=4,/9, (3)

rie K,— HOpMUpPOBaHHOE 3HAYEHHE 1 — TOH Xa-
PAKTEPHCTUKH, ¢;,— €€ CPEJHEr0oJ0BOE 3HAYEHUE, a

q, - CcpeaHee MHOTOJICTHEE 3Ha4EHHME i - TOH Xapak-
TEPUCTUKU Ha JAHHOM IIyHKTE.

WudopmanmoHHbIA MaTepuar, Moay4eHHBIH
IIpY ITOMOIIH JaHHOH (OpMyJbl, 00JIa1aeT HAUMEHb-
Ieil CKIIOHHOCTBIO K CIy4YaiHbIM KojeOaHUsIM, a pe-
3yIbTaThl UCCIEAOBAHUS XapaKTEPU3YIOTCS BBICOKOM
HaJECKHOCTBIO.

2. AHAJIN3 MATEPUAJIA
UCCJIEJOBAHUN PACCMATPUBAEMON
ITPOBJIEMBI

C uenp0 mpopabOTKH HCCIIEAYEMOIo BOIPOCA, ObLI
HCIIONIb30BAaH Marepual CTaHJAPTHBIX METEOPOJIOTHYE-
cKkux HaOmomeHui B TOWIMCH 3a TeMIEpaTypol BO3IYb-
xa, aTMOC(EPHBIMHU 0CaIKAMU U KOJIMYECTBOM MAaCMYyPHBIX

JHEH, BBIMONIHEHHBIX B 15-50 netHue nepuonsl. Ilpu mo-
MOIIIM COOTBETCTBYIOIIMX PACueTOB JIAHHOTO MaTepuaa,
WX aHallu3a U COIMOCTAaBJIICHUH pe3ylbTaToB, IMOJIydaeM
BO3MOXKHOCTh, Ha (DOHE MI00ATBHBIX MPOIECCOB, CYIUTh
00 MecTHBIX d(PPeKTax U3MCHCHUH KIMMATHUCCKUX dJIc-
MCHTOB U UX COBPEMEHHBIX TCHJCHIIUAX, 00YCIOBICHHBIX
nporeccamu ypoanusamuu (cM. Tadn. 1 u 2).

B Tabu.1 npuBOsATCS JaHHBIC CTAHAAPTHBIX HAOTIOIC-
HUH 32 paccMaTpUBAEMbIMU MapaMeTPaMU, BBITIOJTHEHHBIX
Ha METEOPOJIOTHUECKON cTaHnuu TOwmmmcu 3a 50 neTHuit
nepuon 1941-1990 ronos, u3 cooOpakeHUH yBEIUUCHHS
HaJeKHOCTU OLICHOK TEHIEHIIMH MX W3MEHEHUH, ocpe-
HeHHble 3a 10-lleTHHE KIMMaTHYeCKUe HWHTepBajibl. B
MOCIICIHEM CTOJIOIE TAONUIBI TPUBOAATCS PE3YIbTATHI
pacyeToB TEHICHIIMM U3MEHEHUS YKa3aHHBIX CPETHUX Be-
JIMYUH HUCCIIEIYyEeMbIX TMapaMeTpoB 3a paccMaTpUBaeMbIil
niepuoy jet. [Ipu 3Tom, Monb3ysich TeM, YTO IPU MOMOIIH
METOJ]a HAMMEHBIIUX KBaJAPaToB, UCIOJIb3YyEMOr0 B MaTe-
MaTHYECKOM CTaTUCTHKE, BO3ZMOXKHO OTpee/ieHUE ypaBHe-
HUS TIPSIMOM, OMUCHIBAIOIIEH W3MEHEHHUs 3HAYSHUM cpe-
HUX TOJIOBBIX BEJMUYHMH 3KO-METEOPOJIOTMUECKHUX Iapame-
TPOB M TEHJCHIIUH 3TUX MU3MEHEHHH WM uX TpeHn [3], B
50-JeTHEM LMKIIE AAIOTCS OLICHKU TEHICHIIMM M3MEHEHUSs
CPEIHUX BEJIMYMH MOCIIEIHEr0 eproia u3 Tabi. 1- oTHO-
CUTEJILHO TEPBOTO.

Tabmuma 1

N3meHeHws MHOTOJICTHUX CPEIHETOMOBRIX BEIMINH PacCMaTPUBAECMBIX
METEOPOJIOTHICCKUX JIeMEHTOB B TOmmHcH

[epuon ocpennenus (rozpl)
MereoaneMenTsl [g41- 1951- 1961- 1971- 1981- TeH(,f[eHI_[I/ISI,
1950 1960 1970 1980 1990 /o
Temneparypa
BO31yXa, t °C 12,7 12,9 134 13,2 13,5 1,5
Cymma 489,1 487,7 440,7 537,6 505,0 17,0
0CaJKOB, MM
KonunuectBo
MacMypPHBIX 116 127 120 129 115 0
JHEH

Kax Buanum u3 Ta6i.1, B TOumucH, B ieaoMm,
HAOJTIOAeTCs TEHICHIIUS] POCTA PACCMATPHBAEMbIX
METEOPOJIOTHYECKUX MMapPaMETPOB.

B Tabin. 2 gaHbl pe3ynbTaThl COMOCTABICHHS MaTepra-
JIa PACYETOB JAHHBIX Mapajjie]IbHbIX HAOIIONCHUH 32 TeM-
mepaTypoii Boznayxa B neHtpe ropoxa Towmmcu (T) u ero
mpuropozne (V) (Banummksapu). Bo 2-om u 3-em cTonb-
[1ax paccMaTpUBaeMO# TaOIUIBI IPUBOIATCS MHOTOJIETHHE
CpeHeMECIYHbIE BEJIMIMHBI TEMIIEPATYPhl BO3yXa B yKa-
3aHHBIX YHKTaX t. Mt , ABISIOLMECS PE3yIIbTaTaMu pac-
yera Marepuaa 40-JIeTHUX HapauielibHbIX HAOIIOICHUI B
yKa3aHHBIX IIyHKTaX 32 TEMIIEPATypOl BO3/1yXa, B3ATHIC U3

KITUMaTHIeCKOro crpaBovHuKa (CIpaBOYHUK MO KIMMATY
CCCP. I'pyzunckas CCP, 1967). B 4-om u 5-oM cronbduax
TAOIUIIBI JaHBI BHYTPUTOJIOBEIC N3MCHEHUST MHOTOJICTHIX
CPEIHEMECSYHBIX 3HAUYCHHUI TEMIIepaTypsl BO3AyXa B IICH-
Tpe ropona (tT,,Z) U ero mpuropoze (t, ,) COOTBETCTBEHHO,
B TIOCIIenyrone 15 Jer, BKIIIOYArONe MepHoi Havaia
WHTEHCHBHON ypOaHM3aIlMy B TOPOZE M €r0 IPHUIOpPOIaX.
Hanee nanet pasHocTn A =t -t, HA =t —t .
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Tabmuua 2

PacripezeneHre MHOTONIETHHX CPEAHEMECSYHBIX TeMIepaTyp Bo3ayxa (t °C)
B pa3IMYHBIX paiioHax Topoja

NeNe cronbuoB

1 2 3 4 5 6 7
Mecspl t ty, t, t, D, D,
SuBapn 0,9 0,3 1,5 1,0 0,6 0,5
®deppaiib 1,9 0,6 3,1 2,6 1,3 0,5
Mapt 6,6 5,9 7,4 6,9 0,7 0,5
Armpens 11,9 11,3 12,8 12,7 0,6 0,1
Mait 17,3 16,5 18,0 17,4 0,8 0,6
Urons 21,1 20,1 214 20,8 1,0 0,6
Uronp 24.4 23,6 24,9 24,4 0,8 0,5
Asryct 242 23,5 24,2 23,7 0,7 0,5
CeHTs10ph 19,6 19,0 19,8 19,3 0,6 0,5
OkTs0pB 13,8 13,4 13,9 13,6 0,4 0,3
Hosi6ps 7,6 7,2 8,6 8,2 0,4 0,4
Jexabpn 2,8 2,3 4,2 3,7 0,5 0,5
CpenHeromoBbie 12,7 12,0 13,3 12,9 0,7 04

CraTuCTHYECKUI aHAIIM3 MaTepualia HaONIoNCHUN U3
Ta0J1.2. TOKA3hIBACT, UTO B MEPBEIi 40-ICTHUI TEPHON pa3-
HOCTB TOPOZICKMX U IIPUTOPOAHBIX TEMIIEPATYD, B CPEIHEM,
cocraui Benuuuny B 0,7 °C , a B ciieyronuii mepuos aHa-
JIOTHMYHBIE PAacyeThl BBISBUIN YMEHBIIEHHE 3TOH Pa3HOCTH
10 0,4 °C. TIpu 3TOM, B HCCIEAyeMbIX pailoHaX B OTACIBHO-
CTH, BO BTOPOH MEPUOJ, IO CPAaBHEHUIO C MEPBBIM NEPUO-
JIOM, yBEJINYE€HHE MHOTOJIETHUX CPEIHETOI0BBIX TeMIepa-
Typ cocraBmid Benuuunsl 0,6 u 0,9 °C.

W3 conocraBneHnii BBITOJHEHHBIX OLEHOK MOXKHO
3aKJIIOYHTh, YTO TPU OTHOCHTENBHO CIa0bIX ypOaHHU3aIH-
OHHBIX IIpolleccax B NPHUTOPOAE Pa3sHOCTh MHOTOJETHUX
CPEIIHETOIOBBIX TeMIlepaTyp (TOpoj — MPUTOPOJ) COCTaB-
nsieT OoJiee BHICOKOE 3HAUCHHE, YEM B IE€PUOJ UHTECHCHUB-
HoOH ypOaHm3anuu. Kpome Toro, Kak BUIUM, B pe3ylbTare
ypOaHU3auK CpeHssl MHOTOJIETHSS TEMIepaTypa BO3Iy-
Xa B IPUTOPOJIe YBEJIMUMIIACh TIOYTH Ha I'PalyC B TO BpeMs,
KaK B IIGHTpe ropojia 3a 3TOT NEepPHUOoJl OHA YBEIUYMIACh Ha
OoJiee MEHBIIIYIO BEIUYHHY.

Kak moka3plBaeT aHanau3 pe3yiabTaToB HCCIEJOBaHUI,
yKa3aHHble 3(GQEKThl MOTEIUIEHUS HE CJeIyeT OTHOCHTH
Ha cueT m100anbHbIX 3ddexToB. OHM, TIIABHBEIM 00pa3oMm,
00yCIIOBIIEHBI HAIMYMEM JIOKAIBHBIX (PAKTOPOB, @ UMEHHO
BO3JIEHCTBIEM YpOaHU3ALMOHHBIX M TEXHOTEHHBIX MpO-
LIECCOB.

Ecnu npumeM K cBeIeHNIO, YTO MPUBEICHHBIE PE3YiIb-
TaThl UCCIIEIOBAaHMS TTOJy4EeHBl HA OCHOBE 00pPaOOTKH J10-
CTaTOYHO OONBIIOTO psiia MH(GOPMAMOHHOTO MaTrepHala,
TO JIETKO MOYKHO YO€ANTHCS B UX BHICOKOH JIOCTOBEPHOCTH.
310, B CBOIO OUYepeNib, O3BOMISIET YyTBEPXKAATh, YTO B MPO-
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necce ypoaHu3aluy, B pe3yabrare paciiupeHns TOPOACKUX
TpaHdl] ¥ MHTEHCU(HKAIMK TEXHOT€HHBIX MPOILECCOB B
MIPUTOPOJHBIX pallOHAX, PEKUM PsJia UX KIMMaTH4ECKUX
XapaKTepUCTUK MEHSETCS], ITOCTYIAaTeNbHO MPHOIIKasICh
K TOPOJACKUM MHUKPOKIMMATHUECKUM YCIIOBHSIM, YTO TS
ycnoBuii TOumcH BHepBble ObIIIO OTMEYEHO B paborax I.
I'yaus [4], a BHOCIEACTBUM OBLTH MOATBEPKICHEI U UCCIIC-
JIOBaHUSIMU JPYTUX TPY3UHCKUX yUeHBIX [7].
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In the paper presents the results of the development
of a number of methodological issues of integrated
monitoring of climate change and the ecological load
of the natural environment, including: some results
of the processing of information material necessary
for obtaining average indices of homogeneous series
of observational data of parameters characterizing
the ecological load of natural environments and
climatic conditions; are given the basic principles of
assessing the reliability of these data and the formula
for calculating the integral characteristics of the
processes being studied, which is introduced from
the consideration of its least propensity to random
fluctuations and the possibility of eliminating the
heterogenity of the information material. In addition,
the results of calculations obtained with its help are
characterized by high reliability and allow us to
reasonably judge the investigated processes.

AKAJZ. JOKTOP H.II. XYHJAJ3E, AKAJ. JOKTOP B.D. XUTAPUINIBWIN, T. K. PASMAJISE
IOPEKTUBHOCTDb IPUMEHEHUA TEJJEMETPUYECKUX CUCTEM MWD U LWD IIPH
IMPOBOJAKE HAKJIOHHBIX U 'OPU30OHTAJIBHBIX CKBAKUH

VIK 622.244.442

B pabome paccmompenst pe3ynvmamol npumeHenus
MWD u LWD menemempuueckux cucmem KOHMPO/A,
usMepenus npoyecco8 nPoBOOKU U NPOCMPAHCHIGEHHOZ0
YNpaenenus HePMAHLIX U 2a306bIX CKGANCUH HPU
HAKAOHHO-HANPAGIEHHOM U 20PU3OHMAILHOM OypeHuu.

C  nomowpto  Imux  cucmem  npPoBOOeHb
2eoghuzuyeckue uccne008anus; onpeoenensvl Quuxo-
MexanuuecKkue ceoucmea Z2OpHuIX HOPOO, NApaMempul
0ypo6ozo pacmeopa u pexycuma Oypenus; uMepeHvl
3eHUmHble U A3UMymHble Y2ibl U Opyzue napamempol
uckpuenenus ckeaywcunot, MWD u LWD cucmemut
OCHAUW{EHbl CEHCOPaMbl U OAMUUKAMU; NOYYEeHHAsA
ungopmayua nepedaemcs Ha ROGEPXPOCMb K CHAHUUU
noayuenus, pacuiu@posku u oopadomku ungpopmayuu;
nosyuennle OanHnvle 00padamvlealomca u nepeoaromcs
K 010Ky ynpaenenus menecucmemul. C nomowjpio 3mozo
0n10Ka KopeKkmupylom u ynpagiaiom mpaeKmopuio
cKkeaxycun. Bce aomo  3nauumensno - noewviuiaem
Ihpekmuenocms npPoBOOKU CKEANCUH U MEXHUKO-
IKOHOMUUECKUE NoKa3amenu oypenus.

Tenemerpuueckue cucreMsl MWD u  LWD
MIPUMEHSIOTCS Al KOHTPOJSI, H3MEPEHHs IPOLECCOB
U TIPOCTPAaHCTBEHHOTO  YNPABICHUSAB  HAKIOHHO-

HAIIPaBJICHHOM M TOPH3OHTAJIBHOM OypeHHH HEe(TSHHBIX
U Ta3oBbIX CKBaXHH. C IIOMOIIBIO 3THUX CHCTEM
MPOU3BOAUTCA TeOoPHU3MUECKHE KapOTaKHBIE pPadOTHI,
ONpEeNeISIIOTCA  TeMIleparypa Ha 3a00H, IUIOTHOCTH U
Jpyrue napameTpsl 0ypoBOro pacTBOpa, JaBICHUE B CTBOJIE
U 3aTpyOHOM TPOCTpPaHCTBE, (PH3UKO-MEXaHHUIECKUE
CBOHCTBA TOPHBIX ITOPOJ: TPELIMHOBATOCTh, CIOHCTOCTH
U TIPOYHOCTh, MOPUCTOCTh W TPOHMIAEMOCTH IIIACTOB.
V3MepsIoTCs M yTOUHSIOTCS YroJl TIOBOPOTA OTKIOHHUTEIIS,
3GHHTHBIC W a3UMyTalbHBIC YIJIBI CTBOJIA CKBa)KUHBL,
Yroil HaKJIOHA CKB)XUHBL, M YIOJ BCTPEYH C IUIACTOM,
yroil paguyca HCKPUBICHHUS, HHTEHCUBHOCTb MHCKpH-
BIICHHS W JApYrue NapaMeTpbl UCKPUBIICHUS CKBa)KUHBL
OGecneunBalOTCs TOYHOCTD IIPOBOAKHM CTBOJIA CKBAXKHHBI
C OpUEHTHpOBAaHMEM HHU3a OypHJIBHOH KOJOHHBI U
KOHTPOJISI HAalpaBIeHHs, YTO JaeT BO3MOXKHOCTH Kaue-
CTBEHHO M B KOPOTKHE CPOKH OCYIIECTBUTH OypeHHS
HAKJIOHHO-HAIPABJICHHBIX W TOPU3OHTAIBHBIX CKBaXKUH,
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YTO OOJIeryaer cjenarb BHIBOJABI U NPUHATH PEIICHHE MO
TEXHOJIOTHYECKUM BOIIPOCAaM, OCOOEHHO B OCJIO)KHEHHBIX
ycnoBusix Oypenus. s storo MWD u LWD cucremsr
OCHAILAIOT CHEUALHBIMU JATYMKAMH M 4y CTBUTEILHBIMA
CEHCOopaMH.

IIpu npoBojKEe HAKJIOHHO-HANpPaBIEHHBIX U TOPU30H-
TaJbHBIX CKBaXUH npuMeHsoT MWD u LWD cucrtemst
pa3yIMuHBIX BUJIOB M Ha3HA4Y€HHs, KOTOPHIC BBIOMPAIOT B
3aBUCHMOCTH OT T€OJIOTO-TeXHHUYECKHX YCIOBUH Oype-
HUsS, OCOOCHHOCTH TEXHOJOTHYECKHX IIPOLECCOB U
MOCTaBJICHHBIX 33j1a4. HeoOXomumo Takke y4YHTHIBAaTh
yYPOBeHb MPOQECcCHOHATBLHOM MOATOTOBKH MepcoHala U
OCHACTKa MEXaHW4eCKOH peMoHTHOH 0a3bl. [Ipu OypeHun
HaKJIOHHO-HANPaBJICHHBIX M T'OPU30OHTAJBHBIX CKBAXKHH
MIPUMEHSETCSBE BHUIBI BBIIIE YKa3aHHBIX CHCTEM IO
PacCIOJIOKEHUIO, HA3HAYEHUIO U CIIUSHUS:

1. MWD u LWD Ttenemerpuueckue CHCTEMBI
pacriojio)keHel B HeMarHuTHoW Tpybe Bbime YBT
win BUHTOBOro 3aboiHoro nsurarens (B3M). [dnuna
TEJIECUCTEMbl B HEMAarHUTHBIX  Tpy0ax  3aBUCHT OT
KOJIMUECTBA PETUCTPUPYEMBIX MapaMEeTPOB U COCTaBIISET,
kak mpasuio 10-11 merpos.

2. MWD u LWD cucreMsl coequHEHbl U CIUTHBI
B OHOW cucCTeMe, KOTopas HasbIBaeTca Toiako MWD
cucreMa.

Uycrteutensnsle ceHcopu LWD (loggingwhile-drilling-
SeNsors) IPUMEHSIOTCS s re0(pU3MYECKUX UCCIIEeI0OBaHUN
B mporecce Oypenus. Takyro mH(popMmanuio 0e3 ceHcopa
BO3MOXKHO TIOJIyYHTh Teo(U3NUecKuMH Ipudbopamu, HO
UX MpUMeHeHHe 0e3 MpeKparieHus: OypeHus] HEBO3MOXKHO.
CeHcopaMbl TaKKe BO3MOKHO MOJIYyYHTh JIaHHbIE O (PU3UKO-
MEXaHHUECKUX CBOUCTBAX TOPHBIX IOPOJI, arpECUBHOCTHU
acToBbiXx  urronmoB.  Mcnonb3oBaHWe — ITOMyYEHHBIX
nHpOopManuii He0OX0AUMO TPH OYPEHUH TOPU30HTAIBHBIX
CKBaKHH, TJI€ CITyCK reopu3nieckux NpuoopoB CTaIbHBIM
KaHaToOM CJIO)KHO W 3aTPyJHUTEIbHO, a TaKxe TpeOyer
MHOT'0 BpEMEHH U BBICOKHUX MaTepHajIbHBIX M KalIUTAIBHBIX
3aTpar.

C nomosto JJJIC cencopom LWD cuctemsl monyuaem
nHpopManmio o KojeOaHuM OypWIIBHBIX KOJOHH U
BIIMSIIOIMX CHJIaX HA HUX (Kpy4YEeHHUE, pacTsKEeHUe, 0ceBast
Harpyska u JIpyrue).

CoBpeMeHHBIN CEHCOPHBIH HcnbITaTenb miacta (Geo
Tan LWD formation tester) 1aet BO3MO>KHOCTH HOJYyYHUTh
OOJIBIION TOYHOCTBIO BEJIMYMHY IUIACTOBOTO JIABJICHHMS
npu OypeHHMH CKBaXXMH. DTOT MpHOOp cOeperaet Bpems
OypeHUsl, CHIDKAeT KallUTaJbHbIE 3aTPaThl 110 CPABHEHUIO
NIPUMEHEHHsT  TPAJAWIMOHHBIX  HCIBITAaTeNel  IUlacTa,
KOTOpbIe MOTYT 3a(MKCHpOBaTh IIACTOBOE JaBJICHUE WU
HU3MEHSEeMOCTh IUIOTHOCTH PAacTBOpa MOCIE MPEKpaIleHus
LUPKYISIUHA. A COBPEMEHHBIN UCIIBITATEIb IIaCTa MOXKET
OTIpeNIeNINTh aBICHUE IJIacTa MPU LUPKYJIAllUU PacTBOpa,
KOTZa B HU3€ OypHIIBHOW KOJIOHHBI HE MMeeTCsl 3a00MHHBIN
JIBUTATEIb, YTO O0JIETYaeT ONpPEeIUTh JAaHHBIX JaBJICHUS,
OTIIPAaBUTh UX HA TIOBEPXHOCTh K YCTbIO CKBAXKHHBI.

CrnexTpanbHBIMM 4YyBCTBUTENBHBI ceHcop (SLD
speqtral sensor) momy4aeT WHGOPMALHUIO O HAOyXaHHH
IIMHUCTBIX TOpoJ1. JIUMonsHOE MPOR0IBHOE 30HIUPYIOIEee
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YCTPOUCTBO JATYMKAM M CEHCOpaM JaeT HH(opMaImo 00
WHTCHCUBHOCTU M3HALIMBAHUS JIOJIOTA U Ta30MPOSBICHUU
B ckBaxune. IIpubop (LWD, NMR,MRLI-WD) war-
HUTHBIM PE30HAHCOM MOXET HCCIIEI0BaTh IOPHUCTOCTH,
TPELIMHOBATOCTh U BOJIOHACKIIIICHHOCTH MOPOJ, TNIACTOBBIX
BOIl W JBUKCHUU (IIIOUIOB, OIPCACIUTh IPOSBICHUC
YIJIEBOAOPOAOB U KaueCTBO rasa.

[Mpubop (Gamma-roy-measurement) BBIIOJIHSET TaM-
Ma-KapOTaXKHbIC PA0OTHI C MOMOIIBIO ABYX PA3JIUYHBIX TH-
OB YYBCTBHUTENBHBIX ceHCOpoB. LWD tenemerpuueckue
CHUCTEMBI PH U3MEPEHSIX MPUMEHSIOT JaTYUKH Pa3THIHBIX
BHJIOB, BYacTHOCTH natauk (PCJI) 1yt KoHTpOJIs 1aBieHus,
JIATYMK JJIs1 OTPENICIICHUS TUIOTHOCTH OypPOBOTO pacTBOpa,
HCIONB3YIOTCS TaKXKEe HCUTPOHHBIC M YATPA3BYKOBBHIC
JATYMKH, KOTOPBIC MOTYT TMONYYHUTh HH(OpMAIMU s
TOPU30HTAIBLHOTO OypeHUsI.

LWD rtenemerpuueckas cucreMa camMa HE MOXET
MOJY4UTh MHPOPMALHUIO, Xopouio odpadorars B IiryOuHE
CKBR)XHMHBI W TIepe/iaTh €¢ Ha BEPX K YCTHIO CKBaXKHHEI,
Uist 9ToM 1lenu npuMmensiercs MWD  tenemerpuueckas
cucTeMa, KoTopas, Kak cBs3HOoe 3BeHO u3 LWD cucrtemsl,
MOJIy4yaeMyr0 HeoOpaOOTaHHYI0 WH(POPMAIUIO TepeaacT
Ha TOBEPXHOCTh K CTaHIMH TOJYYCHUS, PacIIH(PpPOBKU
u o0paboTku uH(pOpMaIMK (KOMIIBIOTCPHBIM CHCTEMaM
VIpaBICHUS M KOHTPOJISI), TAC NPHHAMACMBIC IaHHBIC
pacmudpyrTcs, 00poOaTHIBAIOTCS U MEPEIAOTCA B OJIOK
ynpasieHuss LWD cucteMsl i HaOMIONCHUS, YIIPABICHUS
TEXHOJOTMYCCKUX  MPOIECCOB  HMJIM  KOPECKTHPOBKH.
HNMeHHO 3TUM OJIOKOM YIpPaBICHUS OOCCIIEYCH BBIOOP
ONTHIMAJIBHBIX MTAPAMETPOB PEKUMA OyPEHUS, TApaMETPOB
OypOBOT0 pacTBOpA, CHUIKACTCSI PUCK aBapHid, KOTOPBIEC CBSI-
3aHBI MPUXBATaMH OYPUJIBHBIX TPYO U THUAPOPa3PHIBAMEI
I1acTa, BCE ATO IMOBBIIMIACT MEXAHHYCCKYHO CKOPOCTh U
JPyTUe TEXHUKO-YKOHOMHUYECKHE IIOKa3aTesu OypeHus.
Hns nepenadn mHdopmanuu u3 cucrem LWD B cucreme
MWD u notoM Ha MOBEPXHOCTh K CTAHLUHU MOJTYYCHHUS,
pacmuppoBkd U 00pabOTKKM HMHGOPMALUU TPUMCHSICTCS
JIBa METO/IA:

1. Tlepenaua wHOpMaIMU O MyITbCAUU OypPOBOTO
pacTtBopa;

2. Tlepemaua wuH(pOpPMAMKA O 3JICKTPOMATHUTHBIX
BOJTH.

Bribop Meroma mepemadu MHQOPMAIMH MYJIbCAIIUA
OypOBOTO pacTBOpa OMpPEACTSACTCS HM3MEHEHHEM IOTOKA
pacTBopa B 3aTpyOHOM THPOCTPAaHCTBE U OypHIBHOU
KOJIOHHE, KOTOpast H300pakacTcs B JIATUMKE TABJICHUS.

IIpu wW30BITOYHOM MYJIBCAIMK OYpOBOTO pacTBOpa
CHUCTEMa OrpPaHUYMBACT NPOIMYCKa IIOTOKA  PacTBOpa
B Ommxke Hu3a OypHUIILHOW KOJIOHHBL. B Takom cityuae
JTABJICHHE TTOBBIIIACTCS, T.C. IMEEM MOJOKUTCIEHYIO MYIIb-
CaIIMIO PACTBOpPA, KOTOpask H300p0KAETCS Ha IIOBEPXHOCTD,
KOTJla CHCTEMa MYJIbCAlMM MOMEHTAIEHO H30BITOYHO
MPOMYCKaeT MOTOK PacTBOpa B IHMPKYJIAIMOHHBIX JBIPAX
JOJ0Ta B 3aTPyOHOM TIPOCTPAHCTBE U IMPOUCXOAUT
BHE3AITHOC TMAJCHUC MaBJICHUS OypWIBHBIX KOJOHHAX,
T.e. €MeeM OTpPULATEeNIbHYIO0 IMYJIbCAllMI0 PacTBOpa,
KOTOpasi Takke n300pakacTcs Ha MOBEPXHOCTH, METOIOM
JJICKTPOMATHUTHBIX BONH. MH(popMamus mnepemaetcs
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9JIEKTPOMArHUTHBIMU BOJIHAMM HU3KOHM 4YacTOTHI MPOXOJs
4yepe3 TOPHBIX IIOPOA Ha TOBEPXHOCTh K 3a3eMIJICHHOU
aHTeHHe. MeToj ANeKTPOMArHUTHBIX BOJIH NpEJHa3HaYCH
st OypeHust Ha cyme. lIpuMeHeHue 53TOro Merozaa
s¢dekTrBHee, Korna OypeHHE CKBaXKMHBI ITPOM3BOIUTCS
MIPOJYBKOH ITEHaMBI ¥ @3PHUPOBAaHHBIMHU PACTBOPAMH.
MWD cucrema kpome nepeqaud HHGOpPMAaLMU
noiydeHHoil u3 LWD cucrtembl Ha TNOBEPXHOCTDH
nmpou3BoiAT ceHcopambl (vorehole caliper measure-
ment), KaBEpHOMETPaMH aKyCTHYECKOH KaBepHOMETpPUH,
KOTOpBIE JIAI0T TakXke HH(POpPMAIMI0 O CTaOMIBHOCTH
CTBOJIa CKB&)XHMHBI, OOpPYNIEHHMH CTEHOK CKBa)KHHBI.
CymectBytomumu B cucteme MWD 4ycTBUTEIBHBIMU
CEHCOpaMH PETYNUPYIOTCS MapaMeTpbl pekuMa OypeHus-
4acTOoTa BpallleHHs 10JI0Ta ¥ oceBast Harpy3ka. [IpoBonurcs
raMMa KapoTa)ka, C IOMOIIBIO KOTOPOTO OIpeeseTcs
palMoaKTUBHOCTh TOpHBIX mopoa. Cucrema MWD

HenTpanuzanus

OxoHYaHKE
KpBIIia

Monayn

HarpaBJICHaA KapoTaxa

CEHCOpPaMH U JaTYMKaMH (UKCUPYET TPAEKTOPHUIO CTBOJIA
CKBa)XMH, IPOCTPAHCTBEHHOE MOJIOXKEHHE, €€ a3UMYT, yIoJ
3eHuTa 1 HaKJIoHa. [TomyueHHbIe HH(pOPMALINH [TepeatoTCs
K MUKPOKOMIIBIOTEPY, OTCIOZ]a [JaHHbIE HampaBlIseTcCs
Ha TOBEPXHOCTh K CTaHLUSIM IOJYyYEHHs PacIIu(ppOBKU
nu  obOpabotku  wuHpopMmMaumu, TAEe  HHGPOPMAIHM
oOpaboTsIBaeTcs, YCTaHOBJIUBAETCA KOOPAMHATHI
TpaekTopuu crBona. Orciona uHpoOpMaIMs nepenaercs: K
6oy ymnpasienus cucteMbl MWD. C momonipio 3T0Oro
0J0Ka TPOUCXOOUT YNpaBJICHHUE NPOCTPAHCTBEHHOU
TPaeKTOPUH HU3a OypOBOro HHCTPYMEHTA.

Ha pucynkax 1 m 2 mnpencraBinensl cxembl MWD
CHCTEMBI M UMIIYJIbCHbIE IEpElaTUUKU C OTPULATENIbHOU
IyJibcanuyu OypoBOro pacTBOpa.

Ha pucynke 1 npencrasnena cxema MWD cuctemsl.

VY3en ramma

W3mepurens I'eneparop

paccTosHus

Puc. 1. Cxema MWD cuctemsl

Ha pucyHke 2 mokazaHbl UMITYJIbCHbIE MEPENATUUKU C OTPULIATENBHON Mylbcalud OypoBOTO

pactBopa.

Puc. 2. mnynbcHBIEC TepeaaTynKu OTPUIIATEIBHON MyIbCAallMi OYPOBOTO pacTBOpa:

a) yJITpaMenKble IepeIaTYNKU JuaMeTpoM 89 mMm;

b) crangaptabie nepenaTuuky quamerpamu 120 u 171 mm.
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Bo BTOpOoM cityuae OypeHust HAKJIOHHO-HAIPaBIEHHBIX
U TOPU3OHTAIBHBIX CKBAXKUH IPHUMEHSETCS BTOPOH BHJ
tenecuctembl, rie MWD u LWD cucteMsl coemuHEHBI
W CIUTHI B OJHOH CHCTEMe, KOTOpas Ha3bIBaeTCS TOJIBKO
MWD  cucremoii. Dra cucTemMa TakKe HAXOIUTCI B
HeMarHuTHO! TpyOe Ha Bepx YBT wnu B3/l u BemonuseT
BCe Te e paboThl, KoTopble BhimonHsuia MWD n LWD
cucreMsl otaensHoctu. Ilpumep storo MWD*“p-360”
TeJIeMeTpUYecKas CHCTeMa CIIeHHAIBHBIMHA CEHCOpaMHU
n parankamMd. OHH pEryaUpYIOT TPaeKTOPHIO CTBOJA
CKBa)XHMHBI, JUISI TOTO, YTOOBI CTBOJ TOYHO IOMECTHIICS Ha
caMoOl MPOJAYKTUBHOM 4acTH miacta. [I[puMeHenunem 3toit
CHCTEMBI BO3MOXXHO TOYHO YCTaHOBHUTH INTyOWHY CKBaXKMHBI
10 BEPTHKAIW M pacrnoioxeHue 3a001.MWD*“p-360”
CUCTeMa WMEeT THIPABIMYCCKUEC W DIIEKTPOMArHUTHEIC
KaHAIBl TMoJayM WHGOPMAIWU IS Tepedadd TaHHBIX
Ha IOBEPXHOCTh K CTAaHIMK IpHEMa, PAacIIM(PPOBKH U
00paboTKu HH(OpPMAIIHH.

Cucrema “orienteer” MWD mnpeaHazHaueHa st
MIPO-BEJCHNUS] WHKIMHOMETPHUH, YIpaBIeHHs U cOopa
MAHHBIX BCEX THUIOB. YHHKAIbHOE WHTETPUPOBAHUC
CKBOKMHHBIX W HAa3eMHBIX MOXYJICH C OTPULATECIBHBIM
THAPABIMYECKAIM HMITYJBCOM W HA3eMHOH CHCTEMBI
U3MEpEeHHs PEerucTpauud UHPOpPMAlMM M YIPaBICHHUS
crpoutenbeTBa ckBaxxuH ¢pupmsl [EPC (Poccust) mo3so-
JII€T OCYIIECTBUTH NPOBOAKY HAKIOHHO-HAIPABIEHHBIX
7 TOPU3OHTANBHBIX CKBKHH HA CAMOM COBPEMCHHOM U
BBICOKOTEXHOJIOTHIECKOM ypoBHe. JlaHHOe oOopymoBa-
HUE TPaHCIOPTHUPYETCS, XPaHUTCS, OOCTyXKHBaeTcs Hu
JKCIUTyaTHpyeTcs Ha 0asze mepeaBkHoi ctanimu 3TC
(3aboiiHas TeneMeTpUIECKasl CHCTEMA).

CrangapTHbId nepeaaTunk MOCIIEI0BATENBHO
TCHEpPHUPYET TIOTepH JaBleHHA OypoBOTO  pacTBOpa,
9TOOBI TIepeaaBaTh MOJTYYCHHBIC B CKBaXMHE NAaHHBIC Ha
MMOBEPXHOCTh. OTH HMITYIBCHl CO3IAIOTCA OTKPBITHEM
U 3aKpBITHEM  BHYTPEHHETO  KJamaHa,  KOTOpBIH
OTKPBIBACTCSI HA KOPOTKMH IPOMEXKYTOK BPEMEHU W
TEeM CcaMbIM MpoITycKaeT HeOonbloi 00beM OypoBoro
pacTBopa W3 BHYTPEHHEH dYacTh OypHIBHONW KOJOHHBI
B 3arpyOHOE MPacTpPaHCTBO. TeM caMBIM CO31aeTcs
HeOONbIIOE W3MEHEHHE JaBICHHUS BHYTPHU OYypHUILHOM
KOJIOHHBI, KOTOPOE PETUCTPUPYETCS Ha TOBEPXHOCTH
KaK OTHOCUTENbHO MaybiM (2-3,5 arm). Ilagenue nas-
JIeHUsT B HANOpHOW JIMHUM HAa3bIBae€TCs ‘‘UMIIYJIECOM
OTpULATEIBHOTO JABICHUS .

HazemHast cucrema W3 JaTIYMKOB M OOOPYHOBaHHS
MPUMEHSETCS U TIONyYeHHsT CUTHAja OT CKBa)KHHHOTO
npubopa, a TakKe pacrlo3HaBaHWS ©  00pabOTKH
W3MEPEHHBIX JIaHHBIX WHKIMHOMETPUU B CKBaXKMHE.

6. bIBEROH], 3. LNONOHN330R0,

0). »OB35dI

MWD R0 LWD &IRIZISHNIR0  LOL-
&3J3330L 303(MYT6IJNL IVIISIHMdO
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3IJAHRORIBOL  30I3060LOL
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CurHansl OT CKBaXMHHOTO MOJIYNbs, uepe3 JaT4UK
JaBJICHUsI B HAarHETaTeJIbHOM JIMHUM, IIOCTYNalT B
Cucremusnii MaTepdencHbIil OIOK, THEe aBTOMATHYCCKH
W3BIEKAIOTCS W3 KPUBOH mJaBieHHs, (WIBTPYIOTCA U
TepearoTCs Ha MepCoOHaNbHBIM KoMibtoTep. [lomydeHHbIN
CHUTHAaJI ICKOUPYETCS BU3MEPEHOM 3HAYCHUH OTKIIOHUTEI,
3€HHUTa, TEMIEPaTypbl ¥ KOHTPOJISI COCTOSIHUS 3a00aHOT0
obopynoBanust. V3MepeHHbIE JaHHbBIE 3alUCHIBAIOTCS B
0011y10 06a3y JaHHBIX M BBIBOAATCS HA SKPaH MHXXEHEpa Mo
OypeHHUIO ¥ WHANKAaTOPHBIA MyNsT OypHIBIINKA HAa CTONE
poTopa B pexuMe peanbHOro BpeMmeHH. IlomyueHHbIE
JaHHBIE MOTYT II€PEAaBaThCsl TEOJOTHUECKOH CIyX0e
3aKa34uKa.
Cucrema cbopa, ycraHOBIeHHass Ha OypoBoW u
Ha cranmuio 3TC mo3Bomsger cobuparb, oOpabaTHIBaTh
U XpaHNTb OCHOBHBIE TEXHOJOTWYECKHE MapaMeTPBhI:
JaBICHUE U pAacxXol pacTBOpa B HAarHETATEIbHOU
JIUHUH, TIepeMelleHne TajleBoro OJ0Ka, BeCc Ha KpIOKe.
BbIBOx M3MEpEeHHBIX M PAacYEeTHBIX TEXHOJOTMYECKUX
rapaMeTpoB Ha MOHHTOpP MHXKEHEpa 10 OypeHHIo
MTO3BOJISIET KOHTPOJINPOBATH MIPOIIecC OYPEHUs] CKBRXKUHBI
10 33JIaHHON TPaeKTOPUH.
W3 BbIIIEYKAa3aHHOTO MOXKHO 3aKJIIOYUTH, YTO IPH-
MEHeHue TteneMmerpuueckux cucreM MWD u LWD,

OCHalICHHHBIX CIIcuaJIbHbIMH YYBCTBUTCJIIbHBIMU
CCHCOpaMU U  JaTYUKaMH, 3HAYUTCJIIBHO  YyJIydllaceT
TEXHOJIOTHICCKUHA nponecce IPpOBOAKHU CKBa>XWHEI,

n3MepsieT U KOHTPOIUPYET HapaMeTpsl pekuMa OypeHus,
YCTaHABIMBACT, KOPEKTHPYET M YNPABISIET TPACKTOPHIO
CKBKHMH M TUM 00€CIIeYbIBAET TOUHOCTH MPOBOJKH CTBOJIA
CKBaXXMH B NPOAYKTHBHBIN ItacT. Bece 3To 3HaUMTENBHO
noBbInIaeT 3pHeKTUBHOCTL OYpPEHUs! CKBAXKHH U TEXHUKO-

SKOHOMHMYECKBIX ITOKa3aTeneit MPOBOJAKU.
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KHUNDADZE N., KHITARISHVILI V.,

RAZMADZE T.

EFFECTIVNESS OF MWD AND LWD TELEMETRY
SYSTEMS IN DRILLING OF INCLINED AND
HORIZONTAL WEIIS

The paper considered with the askew-directional
and horizontal directional drilling oil and gas wells
control, withdrawal processes for measuring and
managing spatial MWD and LWD telemetry systems for
the use of the results. These systems are organized with
the help of geophysical researches. It is determined

by the physical and mechanical properties of rocks,
drilling fluids and drilling mode settings, measured
in wells and azimuth angles zenithal, distortion
parameters. MWD and LWD systems are equipped
with sensors and transducers. The information is
transferred to the surface of the receiving, decrypting
and processing stations, where the information is
processed and transferred to the untreated control
block telesystems. This block will be adjusted and
operated wells trajectory. All this significantly increases
the effectiveness wells and drilling technical-economic

indicators.

3OBNLAHN) b. 3MLAESI3NT0

006063 I 3MBNSMEHN630

030R. QMISMEAHN 6. HBOIS&OF3NT(), 030NV, XMISMA) 6. NGNS,
030R. QMISMEA) 3. B3OBVHNEROJ3NR(), 3FO3NLAA) 6. VMVM&HOII,

ORODBENL OHGTIVNIR() OIVNL 30BNLA3IZO IS36OH) BIRRISNL

Jo3d 551.49

6586Gmdd0 3sbbogrmemos gobmmo bsmgmbolb 199 0-006

Femgd8o  FgFusadocmo, bafsGoggemel dofolifsgds 865650
Fgemgdol  bsbgemdfoger  dmbogmtrobgmemo  Jlgemol  so-
3960l bsgombo, G 3mbgdciogo Gylailagdal wsgols s
x3bbomo gs@gdml  Bgbsehmbydols mgsemls bGHobom, Jag9bols
Jdmbedogao [foblgrmal Fbodgbyememgsbo [Fobsdoedss.

Lsgdormggemm@o gmggemmgol dzegome ogm gsdmbagd)-
amo dofolidzgds Fymagdal Mgg030L  Lolggdsdygdo 33-
93980L @8 3GmabmBacgdol 360336gmmds, G mgl,
Fymol gzmmmaonco Lobggdgdols dmwdago ©ga®smszools
306089880, 9omAglse ©or ©sB300m3sl 0dgbl.

J394601L Bgbrodmerosty,  dofoldzgds 336560
Fgmadol Gggodamo  g3mggade  bsbymdfoge  Leghegbo
Jugmol gstiamgdda, Foddmgdes 1960 Gemowst 1990-
0560 Grgdol slsfgobsdwg. ©sbsizomgadgmo §gsemdnb-
JB380L Lsghom Gsmegbmds Bgspgqbes 493 goognml,
o B0l ogm 478 Fedmédmomo, 11 Fysteor s 4
badgm@bgm  go.

doogoe  soffengnmgddo, dbmgmom  3modsBol  gmm-
domrm@o (33emomgdol Bagbregb(300l 306dgddo, 6gd0LdogMa
J39gbolsmzgols meorglo 360336gemmds gbodgds &mbgddago
A9bnebgdol  o3els s gbshybgdsl, dso Bméol do-
Foldands Fymob Ggln@bgdl - dnbsbrgmdalsmgols bgem-
bagtigemo Lagmazs3bmgtigdm 3o6mdgdals mbénbzgmygmaals,
930603030l beo@dsmrm@o gubiombodgdols s KbLswo
3561980 Fgbsthmbgdalsmgoals.

3mb0dbyemds  a36198mq6983s  3368306HMms  JoEOHMAmbo-

B0E0bg0l  smEagbol  s730mgdmmds, SoMzgem Gogdo od
3oOHMYgm@meaon® 9eOmgnmgddo, Hmdgmns Bgodmeo-
3By dmbabrmgmdol GsmeEgbmds oos s dglsdsedabse,
30{0lid393s Fymadols sdabdn@gdol serdsmmds Igwstrgdom
do@agoas.

Bos®gdmmo 3033emgdbydo bedndemgdol dgrgasw,
2013 Ggemol, Llod 396930l goHmgbagmo  LasggbBml
39mmmgool ©g3sm@BsdgbBol  L3gigosmoal@gool dogm,
©s0fgm bsjetrmggmmls dofolidzgds 3836560 Fymagdals
39bsbmgdnmo  dmboBmeobaol  3OmgdBol  asbbme-
(99 gds s EEgolsmngol, semsbbol sOBgbomm s7b3o
dmboBme0bgo Fo63mgdl 24 Fsdmémomby, Gmdgmes-
396 19 séBgboymas, 5 3o - bpdsdEgbogmo (ob.
gbGomo 1).

000 e sbs330639090m  FsdGmomTo  ©sIMbE) -
79090 3s3bmdo 835G nGom  olsbroghgds dofolidzgds
Fgmgdol Fgdmgao  MemEgbmdtogo  ©s  bsdolbmddogo
3sbsbosmgdemado: egdoBo (¢0/§3), $9d3g®sdn®s (T OC),
9093 OMa0dBsOM3s  (3036mbadgblo/3), Lsgdme  ob-
gsmabsios (3e/em) s pH 3mbodbymo  dsbslosmg-
dmgdal  glabgd  dmbs3gdgdol  gems3gds (3963 GSENE
bgergg®bg, o386 9F9396 (,,online“) 6950990
beodrg0gmegds.

3363Bemgdmmo
3063900l 399 sOLgdnmo gggms Fsdndmomal dofoldzg-
Qs Fgmgdol Jodom@o Bgreggborrmdals s dogmdomem-
3060 dsh39698emadols Bgammstrnmo  sdmGsBmGogmo
3320380 Botegds Famofaedo mhxa.

b0 e0bgol  gedzmgddo, s3-

LIaoIN JImb6IGN, Ne 1(38). 2017 211



60NN - AHAJIN3 - ANALYSIS
3bGogo 1
35B9m0l Ggaombols doffolizgds 3B 3bser0 Fymadol
3365Bgdmmo  dmboBmenbzol Jugmol Fedm@maregdo
1
[_.4 1
' 5
§Fgorm- \Ep 2 2
NeNe Fdnémoemals Ne s 3993390 Fygmol Jodom®o ) \% g 5[
o 3003039d5MgMds 3m60Bmb@ols Bo3o 2 & ;éj &
~ Q
sbsbgemgds £l QE_‘) ?o% LC.; &
! £ ) 5 © L
c £ g () cgo
2l % Be 2] =
s 8 )
g | 2| €| 22| =
1 2 3 4 5 6 7 8 9
. ngensgols
L |16 - gognoydo St HCO,-Ca-Mg 02 | 12| s | 5503 72
. 930l
2. |2k - bygpoobo s (3560 HCO,-CI-Na-Ca () |44 ] 398 | 525 829
> ols
3. |36 - Lobogomom 33%0‘5"660 HCO,-Ca-Mg -l us | 330 | 2742 74
4g50@ols
4. |4h - gobbols dmgoco J0GobebEo HCO,-Ca-Mg 083 | 133 | 446 3829 7.11
4goMeols
5. |45h - gobbols dmyo®o J0BobebE0 HCO,-Ca-Mg 005 | 133 | 603 3777 7.19
4g50@ols
6. |40h - gohbols dmao®o J0GobebEo HCO,-Ca-Mg 013 | 136 | 453 331.1 7.02
S - J9OREIEYA, »geogol
7. 030601 Jo6bobe 3mB0bmbEo HCO,-Ca-Mg 056 | 129 | 530 | 40537  7.19
) , ngeosgols (o 3
8. |6 - 8939%bo soa b0 HCO,-Ca-Mg () | 14| 63 | 4277 73
4go0@ols .
9. |7 - (Hodﬁ)ooﬁo 3060bebEo HCO3—Ca—Mg ) 13.8 360 3104 7.75
} 4goMeols (o
10. |8 - 3™930 J0BobebE0 HCO,-Ca-Mg 42 | 137 | 350 3015 756
e 43o0@ob :
11. |9 - Jobddo@oyemo JmG0bmbEo HCO3— SO4—Ca—Mg ) 13.7 316 286.9 701
4goMeols
12 [10 - godo@obo O it | HCO-SO-Ca-Mg | 50 | 130 | 482 | 4180 692
o0l
13. [ 11 - ju@oogmen®o 9 é?og%gsg)o HCO,-Ca-Mg () | ro| 760 | 51059 701
~ 4goMeols s
14. [12 - sg3960 S b0 HCO,-Ca-Mg 07 | 144 | 432 | 313 734
0 ge0sgols s
15. | 13- aq@xosbo o mOx0s60b HCO,- SO,-Ca-Mg | 045 | 152 [ 961 | 5678 685
30®H0bmbE 930
i ggoMeols 1N
16. [ 14 - goG@0ligdsbo FREARI W HCO,-Cl-Na-Ca 008 | 145] 265 [ 2307 732
306 - au@xosbo ngesgols
17. (l)(?)ogQO(LY)BmoB) JmBobmbEo HCO,-SO,-Ca-Mg | 167 [ 192 | 999 | 9392 72
0 genogols
18. | 31p - 3056.\60060 .300(%0%005@)0 HCO3- SO4—Ca—Mg 0.714 14.8 600 4999 7.06
} ngeosgols (Ca
19. 326 - sgués soi b0 HCO,-Ca-Mg 0034 | 130 | 582 | 4693 729
212 L3O JImbISN, N: 1(38), 2017



360NN - AHAJIN3 - ANALYSIS
1 2 3 4 5 6 7 8 9
) 4g50@ols (o
20. | IS5 - dogo0bo J0GobOBE0 HCO,-Ca-Mg 06 | 141 | 227 1677 746
) ggoMeols ) N
21. |16 - Logmdm JobobobEo CI-HCO,-Na-Ca 026 [ 162 | 855 | 6806  7.57
S qg50aols Na_
22. |17 dgcgmobgo@o JmG0bmbEo Cl-Na-Ca 025 | 145 | 1816 16259 724
18 - agw0do 0@0-FodsJols
23. (5650 F0,40) °""‘-’{§§?§?Q° Cl-SO,-Na-Ca 02 | 143 2435 | 2246 722
0@o-dodsJols
24. |19 - 20356390 s6HEYbogEo Cl-SO,-Na-Ca 0.125 | 144 | 3019 | 31947 897
>9bo
3semabbols  sOBgbogmo  snbols  gedgmgddo  Lmd-  Gmogdo  (339mgdsemdol  sd3mo@mregdo;  3modsdmo

s bogmo  sbsgzadzgdgmo  Fsdnemargdol 30gbmdg-
BOmmo  ©mbggdol (339emgdsemdals sbsgmoboo  ©aobrgds,
6™ FgoemBgd(339em0 3mG0bmbBol 33980L 86199880, dmem
9880 dmlgmo sBdmbgg@gmo bsgmgdgdols F9di0cgdmem
3mEYbmdsl;sh ©s353306950m, spgomo szl dsm dbad-
369, Bmgsb go Log@dbmd gd30698sLas. dsgemomse,
FodnO@arda Ne2 “2B-Bgass60”, 30gbmdgErmmds ©mbgd
16,82 3-sb sofos s Bses 20 3-L.

sl 3306039890 Jbgmol mgzomdegbo Fsdm®mamagdols
©gd0Bgd0 36 o3gmgds, 3s@eMs 0bBgMgemBo IgMygmdls
36 dsmosb 360T3bgmme I306@gds. FsdGmamgdo bBs-
Bosoegds 999030l Lgsdomn®mdon, Gsg  3s3mfzgmmoas
0d 3s659mgdom, Mmd monddol yzgms dsmgebo Lszdsme
oo bbob [ob s0l ged®mamo s dsm dogH gews-
339mo 3695880 0mszes30Mmzgmse sGlgdmmo dofolidzgds
FT9mgdols egze0 333960 ©mgabsmgol 9339 Logdsme
3993069590,

semsbbals sBgboge smB3o sfbgzomo dofolidzgds
9980l 933960860l dgdygmds 9dbodgzbgmms ©s G-
Jodne  FsdmOmomgd8o  doMomsese  oigemgds 13,1-15,2
oC RGO mgddo.

3semsbbols sOBgbommo snbol sfbgzomo dofoldsy-
ds Fymgdol Jodoméo Fgoagboemmds, Leg@omm  dobg@sm-
0bsgos  ©s  doghmdommmaon®o  dshzgbgdemgdo  dbad-
369mmE  oigmgds, 86 aslzegbos ©sbsdzgéo bm®dgdols
Roe3mgdl s Lsldgmo 0z0lgdgdol dobgrogom dsmsmo
bodolboo  babosmgds.

dogdgmo
bsogndgambg ©a0begds, Gmd dofobgzgds Fymagdol ©m-
699%0L, @gdaB9d0ls, Bad3g@ednegdals s dabyMsmabszools
(303930l 833modnegdo  sEMabegmo Frmgdols Lsb-
gemdFogm  Laghegbo  Jlgmol Ggg0dgmo 833063989800
90653939000 Abgasglos.

d065(399900L  3d3mgdbneo  sbsmmobols

dmboBmeobagmo  Lsdndemgdol  baba@dmogo

979398 69790980 BsBemgdols
dobsbos, IgLFagmomo odbgls: 33930b, gs36(39emgdals s
3368300030 56199080 dofoldzgds  Fymgdols 97030l

(35 gdsmdals bslosmo; gdo@ob, &gd3gcsgncmols ©s

39-
Gomeol  g3s6dszmrmdsdo

Jodomeo  Bgoagbormmdals  gmgdnb@gdol  Lgbmbay®o s

306089801 (335 9880m300, Bsforamols Loe®dggdals s
6930073633 J3bgmo  JoeGmagmmmaon®o JoOmdgdol k-

396306m3gdmmo  dofolidzgds  Fymagdols

©mbggd0ls (335 gdsmds.
Boomsbsm  bsbg@dmoagmdols  doe®mdmbo@mmabymmo

3oeslbgsmdom

33939000 @sgdmzoema Fgbsdsdolo dmzmemdols dsbsmols
boggdggm by Bglsdemgdgmo  odbgds: doffolidzgds §Fymgdols
damdsrigmdals 3570%mdglgd0ls 6193099603(309801
331 Bs390s 8 [ysrdmdatrsggdol mdogdidgdals dmbsfymdse
93030708 qbeg@obem  BgdoBmemogsols  asblsbmges,
30§ obd39ds Fymgdol damdstigmdals (33emamgdgdols dm e
s aMdgmgseasbo  JoEAmagmmmaon®o  3Omabmbgdols
LANHZS

RL0SGIAHSSGINHS

L 3. bsgdedgomo, 6. dbgody. bsdstrmggmels  Jow-
Oeggmermaos.  baasdmdigdme  Lsbmo  “Bgdbognéo
m60390boBgB0”, mdamalia, 2011. 186 g3.

2. 3. a5M0brpsdzomoa, 3. Rsmsmsdzomo s bbg.
3oE®mdmboBm@mabynma Bs0bgm@ds30m domemgidgbo
doobdzgds 9836560 G geogdols
GomEgbmdGogo s bsdolbmdMogo  dsbabosmgdegdols
Fglobgd semeBbol seBgbogmo snbol gsezmaddo 2015
ool 1 (3oézgma).  Llod
3560990l 9Omzbmmo LesgbBmb  ggmemmaon@o  gmbegdoa,
mdogolbo 2015. 213 a3

3. 3. gogtobesdzomo, 3. Rsemsmsdzommo s bbg.

BaJodrnggemels

0gmolols  dpgmdstrgmdon

3o®mdmboBm@mabynma Bs0bgm@ds30m domemgidgbo
Lo Jodrnggemels doobdzgds 98365620 G gegd0ls
GomEgbmdGogo s bsMolbmdmogo  dsbabosmgdegdols

Bqlobgd sesbbols sOEgbogmo snbol getamgddo 2016
ol 1 0s6360b damdstrgmdon (3gmérg). Lo ae¢gdemls
96036mmo  LssgabBml gammmgon@o  gmbegde, mdogmolo
2016. 104 3.

4. 3. as53¢0bosdzoemo, 9.
dogmggbo  Lagsrmggemls
Tymagdol  Gsmegbmdeogo s
dsbsbosngdemgdols  Bglsbgd 2016 femals ogmobols
(@9Ls3g). Lol  astgdmb  gemgbmemo
Lssg 768 mb agmmmaon®o gmbogda,mdagmolio 2016. 124 g3

Bogmsmsdgomo s Lbg.

doolidzgds
bscrobbmdcogo
1

Bsobegem®dszom
38 3bs60

3gmdsG9mdom

LIAoIN JImb6IGN, Ne 1(38), 2017 213



362NN - AHAJINU3

- ANALYSIS

3AYTAIIBIUIN H.B., KUTHAIIBIIA H.3.,
TAIIPUH JAIIBIJIU .M., IIOITIOPA/I3E H.H.,
BOCTAIIIBIIN 3.B.

OBHABJIEHHBIII MOHUTOPUHI ITPECHBIX
ITOJA3EMHBIX BOJ AJTA3AHCKOTI'O
APTE3MAHCKOTI'O BACCEMHA

B cTarbe paccMoTpeHBI BOIPOCH! BOCCTAHOBJIEHUA
roCyJapCTBEHHOM CE€TH MOHUTOPUHIA IIPECHBIX
noaszeMHbIX Boa I'pysuu, npepsanaon 1990-b1e roast
IPOLUIOrO BEKA, ABJAIOMIENCA BaMKHBIM YCJIOBUEM
9KOHOMUUECKOIO POCTAa CTPaHbl, C TOYKU 3PEHUA
OXpaHbl MPUPOJHBIX PECYpPCOB M  COXPAaHEHUA
370POBbA OKPY;KAIOIIEN CPEIbI.

ZAUTASHVILI N., KITIASHVILI N., GAPRINDASHVILI
G., POPORADZE N.,

BOSTASHVILI Z.

THE UPDATED MONITORING OF ALAZANI
ARTEZIAN BASIN’S GROUND FRESH WATER

In the present work there is considered the restoration
of the state network for monitoring fresh ground waters in
Georgia, suspended in the 1990s, which is an important
precondition for the economic growth of the country, in
terms of protecting natural resources and to maintain a
healthy environment.
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TABATADZE G., LOBJANIDZE G., TATISHVILI G.,
LABADZE D.

MINING INVESTMENT PROCESS RISKS AND
THEIR MANAGEMENT

The article states that for the mineral-raw material
complex branches the forecasts and investment
projects are particularly important. In addition,
here are especially high risk of error and is less
likely to forecast reliability. For determining the loss
of value from investment risk factors in the mining
sector is an inadequate idea of mine, mine fields
and neighborhoods reserves characterization. It
is emphasized that the first stage of risk analysis is
necessary to identify it to a specific project with respect
to its vital stages.

In conclusion, it is said that the mining industry-
specific features, and directly or indirectly related
to them the risks and their management should be
considered in the agreement among investor and the
project's other participants, which is necessary in order
to attract investors and interested them in realization

of the project .

TABATAJ3E . I1., JIOBKAHUJ3ET. 3.,
TATUIIBIJINA I. T., JIABAJ3E J. M.

PUCKU MUHBECTULIMOHHBIX IIPOEKTOB

U BOITPOCHI UX YIIPABJIEHIA B
TOPHOJIOBBIBAIOIIIEN ITPOMBIILIEHHOCTU

B cratee roBopurTcsA, 4TO AIA OTpaciIed MUHe-
PaJIbHO-CBIPEEBOIO KOMIIJIEKCA OCOOEHHO BaKHA pas-
paboTKa MPOTHP30B M MHBECTHUIIMOHHBIX ITPOEKTOB.
IIpu 3TOM 3/1€Ch 3HAUUTEIBHO BEJINKHI PUCKU OMIHOO0Y-
HOCTH U M€Hee BEPOATHO TOYHOE IIPOTO3UPOBAHUE.
Omnpegenaonumu (PaKTOpaMu 3HaAUYEHUN ymiepba B
pe3yasTaTe MHBECTUIIMOHHBIX PHCKOB B TOPHO/JOOBI-
BaIOIIEl OTPAC/IU ABIAIOTCA HEQJeKBATHBIE ITPEICTAB-
JIEHUA O XapaKTEPUCTHKAX 3aI1aCOB MECTOPOK-JIEHHII,
HIAXTHBIX ITOJIeW U ydacTkoB. IloguepkuBaercs, uro
Ha IIEPBOM ITalle aHAIN3a PUCKA HEOOXOJIMMO €ro
UJICHTU(UIIPOBAHUE B OTHONIIEHUU KOHKPETHOTO
IIPOEKTA I10 €ro ;KU3HEHHBLIM dTanaM. B 3axmouenun
CKa3aHO, YTO XapaKTepHbIe crienuduyeckue 0codeH-
HOCTH FOPHOW ITPOMBIIIJIEHHOCTH U, IPAMO HJIN KOC-
BEHHO CBA3AHHBIC C HUMH, PUCKU U BOIIPOCHI YIIPAB-
JIEHUA VMW, JOJLKHBI OBITH IPEJIYCMOTPEHBI B JIOTO-
BOpPE MEKJIy MHBECTOPOM M JPYTUMU YIaCTHUKAMH
IIPOEKTA, YTO ABJIAETCA HEOOXOJMMBIM YCIOBUEM JUIA
IPUBJICYCHUA WHBECTOPOB U UX 3aMHTEPECOBAHHO-
CTH B PEAIH3aIUH IIPOEKTA.
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BEKAHUIIIBNIN A.T.
TPEBOBAHHA BE3OIIACHOCTMH ITPH
BEJEHNU OTKPLITBIX TOPHBIX PABOT

B pabore panel Ge3omacHbIE PACCTOAHUA 1A
PACIIOIOKEHUA OOOPYAOBAHUA U OOCIIY;KUBAIOLIETO
IIEpCOHAIA HA YCTyIle Kapbepa IpH J0ObIYe
IIOJIE3HOTO  KCKOIIAEMOTO  OTKPBITBIM  CIIOCOOOM,
IIOC/IEIOBATEIBHOCTE  OOPabOTKH  YCTYIIOB, OIITHU-
MaIbHBIE 3HAYEHUA BBICOTHI U yIVIA OTKOCA YCTYIA:
OIIMCAHBI BOIIPOCHI JOOBIYYU, IOTPY3KHU-PATPY3KH U
IepeMeleHUA OTAEIBHOIO KAMHSA U KPYITHBIX OJIOKOB,
PACIIOJIOKEHUA U YCTPOWCTBA OTBAIA, Pasrpy3Ku
HAa HEM TPAHCIOPTHBIX CPEJACTB, TEXHOJIOTHH
IIEPETPY30YHBIX PA0OT HA IIEPErpy30YHOM IIYHKTE;
PacCMOTpPEHBI BOIIPOCHL IKCILIYATALUK 3€MJIECOCHBIX
CHAPAJOB, BOZOOT/INBA U OCYLIEHUA MECTOPOKACHUA;
pa3paboTaHbl MpaBWIA OE30IIACHOCTU NPH BEJACHUU
OTKPBITBIX TOPHBIX PaboOT.
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2006. 80 g3.
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9399060 Ne 459 spggboemgds.

odomobo,

BEZHANISHVILI A.
REQUIREMENTS OF SAFETY FOR OPENCAST
MINING

Safety rules for opencast mining were elaborated.
Safety distances of the disposition at the step
for equipment and personnel during opencasting,
succession of steps working , optimum values of
height and angle of slope of step are given. Issues,
concerning with mining, loading, discharge and
displacement of separate stone and large blocks,
disposition and arrangement of spoil heap, discharge
of transport on it, technology of transfer works at
transfer point are described.

Issues of water pumping and watering of deposit,

exploitation of hydraulic dredge are considered.
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OBIIME TPEBOBAHUSA BE3OITACHOCTH
K TEXHOJIOTUYECKUM ITPOLIECCAM 1
OBOPYJIOBAHUIO OBOTATUTEJIbHBIX
®ABPUK I1OJIE3HOI'O UCKOITAEMOI'O

B pab6ore gaH®Bl 0b6mme TpeboBaHUA Ge3omac-
HOCTHU IIPHU CTPOUTENBCTBE, PEKOHCTPYKIIUH U ITpUEMe
B 9KCIUIyaTaIIUIO OOOTaTUTEIbHBIX (paOPHUK ITOIE3HBIX
HCKOIIA€MBIX; ONMCAHBI TpeOOBAaHUA 0€30IACHOCTH
MpU OCYIIECTBJICHUN TEXHOJOTHUECKUX IPOIECCOB,
PEMOHTHBIX PabOT U 9KCILIYaTAIIUU OOOPYJOBAHUA HA
000raTUTENbHBIX (PAOPUKAX; OTMEYEHO, UYTO BO BpEMA
padoTBl MAaIIUH 3allpelieH PEMOHT OTPaKACHUA
U JBIGKYIIUXCA YacTe MamuH 6e3 CHemuAIBHOTO
NpHUCIIOCOOJEHUA, CMa3ska MamuH BpyuHyo. Ilpnm
MIPOBEJIEHUU PEMOHTHBIX PaOOT Ha 0OOraTUTETbHOMN
(pabpuxe JOMKHBI OBITH Pa3pabOTAHBI MEPOIIPUATHA,

obecnednBaionuye 6€30MMacHOE BBIIIOJTHEHHE PadoT.
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BEZHANISHVILI A., TALAKHADZE D., ABSHILAVA A.,
ARABIDZE Z.

COMMON REQUIREMENTS OF SAFETY FOR
TECHNOLOGICAL PROCESS AND EQUIPMENT
OF CONCENTRATING PLANTS OF MINERAL
RESOURCES

Common requirements of safety for building, re-
construction and put into operation of concentrating
plants of mineral resources are given. Requirements
of safety for technological process, repair works and
operation of equipment are described. It’s noted,
that during machines operation it’s prohibited repair
of fence and motive parts of machines without spe-
cial devices, hand lubrication of machines. Special
measures must be elaborated at concentrating plants
for repair works, which provide safety fulfillment of
works.
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ITMPIIXAJIABA T.I'., BOYOPUIIIBMJIM H. P.
OB OXPAHE OKPY;KAIOIIEN CPEJBI HA
AHJIE3NTOBOM MECTOPOXKJIEHNN
BAKYPHMAHU

B crathe mokasaHo, 4TO B IPOLECCE BHIIOTHEHUA
OCHOBHBIX pabOT Ha Kaphepe IPU PEATU3aIU IIPOEKTa
peadWINTAINI-PEKOHCTPYKIIMA ~ HAa  OAKypHAHCKOM
UUXUCZKBAPCKOM  AHJE3UTOBOM  MECTOPOKICHHUM
OKUJIAIOTCA  OTpPULATEJIbHBIE  BO3JEHCTBUA  Ha
okpyxkaiomylo cpeay. Ilpm omenke Bo3aenCTBUI,
Y4TEHBI TOJIbKO T€ PELENTOPHl OKPYKAIOIIEH Cpebl, Ha
KOTOPBIE MPEAIIONIOKUTEIEHO OKAKET CYIIeCTBEHHOE
OTpULIATE/IbHOE  BJIIMAHUE IPOEKTUPYEMBIN Kapbep.
Jlna  pemieHHA  TEOKOJIOTMUYECKOH  MPOOIEMBI,
PEKOMEH/YeTCA  TPOBEJACHHE  OCIAOMAIONMX U
IIPEBEHTUBHBIX MEPOIIPUATUN IPOTUB OTPULATE/TEHOTO
BO3/ICMCTBUA HA OKPYKAOLIYIO CpeJy OTKPBITHIX
ropaex pabor. Ilpm BoccTaHOBIEHUN W3MEHEHHOI
BHEIIHEN CpeJbl, 110 BO3MOKHOCTH IPUOIUAKEHHO,
JI0 II€PBO3aJIAHHOIO  COCTOAHUA, CYIIECTBEHHBIM U
HEOOXOAMMBIM KOMITIOHEHTOM ABJIAETCA PEKYTBTHBAIINA
HAPYIIEHHBIX 3€MEJIbHBIX YJACTKOB, KOTOpas BK/IIOYAET
TEXHUYECKHH U OHOJIOTMYECKUI 3Tamlbl. 3aTparhl Ha
PEKYIBTUBAIMIO HAPYIIEHHLIX KAaphEePOM 3€MEIbHbIX
YIaCTKOB OpPHEHTHPOBOYHO cocTaBUT 15 %-0B oT
CTOMMOCTH BCKPBIIIHBIX PaboT.
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PIRTSKHALAVA T., BOCHORISHVILI N.
ON THE PROTECTION OF THE ENVIRONMENT
IN THE FIELD ANDESITE OF BAKURIANI

The article shows that during the execution of
the main works on a career in the implementation
of the project of rehabilitation-reconstruction of
Bakuriani Tsikhisjvari andezite deposit expected
negative impact on the environment. In assessing
the impacts are taken into account only the receptor
environment, which presumably will have a significant
negative impact of the projected quarry. To solve
the geo-ecological problems, recommended that
a weakening and preventive measures against the
negative environmental impact of open cast mining.
When restoring the changed external environment,
if possible approximately to pristine condition,
essential and necessary component is the reclamation
of disturbed land, which includes technical and
biological stages. The cost of reclamation of disturbed
land open pit will be approximately 15% female from

stripping costs.
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