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CONCEPTION OF THE INFORMATION ELECTRONIC PLATFORM FOR GEORGIAN
NATURAL RESOURCES

Zurab Lomsadze

Doctor of Technical Sciences, Professor, Director of I.Zhordania Center Studying Productive Forces
and Natural Resources of Georgia of the GTU, Chief Researcher

Otar Paresishvili

Doctor of Chemistry, Chief Researcher of I.Zhordania Center Studying Productive Forces and Natural
Resources of Georgia of the GTU, Chairman of the Scientific Council, Head of Department

Ketevan Solomonishvili

Master of Architecture, Researcher of .Zhordania Center Studying Productive Forces and Natural
Resources of Georgia of the GTU

Giorgi Gaikharashvili

Economist, Specialist of I.Zhordania Center Studying Productive

Forces and Natural Resources of Georgia of the GTU

Abstract

The concept for an electronic information platform of natural resources of Georgia has been
developed at the I.Zhordania Center Studying Productive Forces and Natural Resources of Georgia of
the GTU. The platform will reflect the complete data available to us for today about the natural resources
of any region of Georgia, such as: minerals, construction raw materials, fuel-energy, renewable and non-
traditional energy resources, geothermal and mineral waters, land, water and forest resources,
recreational and tourist resources, their location, stocks, field of application, efficiency and possible scale,
economic characteristics of the region, etc.

The platform will enable us to provide complete information about the resource potential of the
region to the stakeholders in a visual accessible form that will help to develop a state policy for their

active involvement in economic turnover and attract local and foreign investment.

Key words: electronic platform, natural resources, productive forces, economy, region.

15



3OVSM3MVIMbS — 30VOL @ILIALISOL 363(MJI6IdOLS RS 3d@MZ0L
06LB IS0

60056 005635

9.8.0., begxols 3gm@bgmdol dgbogegdems 535009d00b 535009803mL0, bG-U 0.550MMEBL
LobgEMmdo LodoMmzqwml LsHoMdmm dogrgdolis s 396506030 MYlvEOLYdOL dgdlfogzwgeo
395@&®0L Ims35M0 d9360gMH0 MsbTIOMIgEo

bmsb BoMEbogsgs

930bm3030lL 93500930M0 EMIGHMGOO, LG 0.5MB0L Lob. LofoMdmm dsgrgdols s
06906030 MglMLgdol T9alfogwrgero 3gbGHMOL WBOMULO 39360gMH0 MsbsFIGMMIgero

dofjol MlyOLYdOL OSFOMBIMM© S 9BIJH0Bs© 90mYqbgdsdo AsBLsZMMGYdINYE
Aol SLOIEgdL  Bofomdmffymds.  mbsdgM™mzg 30MHMdgddo  dofjol, GmYmOE  BHMmosOL
(mb0ggMLscr®o d9bgdMozo MgbryMLo, FoMdmgdol JoMmOMIEO BoJBHMMO s AMsg30 Jmbgdol
®d0993o)  Omeo  960036gcmgbs  0BMEYds.  Tob  Mo3omboEryMms s 9B9IB0BS©
2399myggbgdobgs  @3MI0IdMEo  J39¢bol  3MoGH03MMo,  LeE0sErMH0-93MmbmIogmMo-
9300MA0MM0 29630930l MbY. s80FHMI, M35 259mi30390L ImGOL dofjol Mozombscrm®o
399mygbgds 9mM3bmmo 93mbmdozol 4ob30m5Mmgd0L M30MmMdM 3MOMMOGYG0S.

dofjol MgLyOLYdOL 250mygbgdol 30 ferosbo godmEowgds 430639693L, GMI LodsHBOM
MOHMOYONMBIODY 2oM3535¢ 39MH0M©T0 LadsMmzgermdo dofiols HgbryMLYdOL MoEoMboEIMHS©
5 989dGH05b5© 359mygbgdsl Lomabsm gEmsMgds 56 dogdss.

LILMGEM-b5gYOHbgm Jofiol FoOrEMBYOOL 603369 mzsb0 Boffoaro sIMTaggdgros.
395Lm56 B0l 330V WS BogMFBOIMGOOL 5350 gdOL b FoMM (339 JuM0) PMbolidogdsbo
oM bmM309¢gds. dofjols (boosgol) 30l dmbo@mmobals LolEdwHo boliosmo sMs 5Jgb. dofjols
RFOOMBYOOL 50MoEb3s FMmfgltrogqdgEr0s, J0fsmIMFYmds BodEHMdM0Z35 IMIEowos, dofjol
MHgbOLgdol  JoMm3500  LsAobOLEBHGMPIL  TmOOL  BMBJ30g00  MIEOMbIMBSE VB SGOL
3905bsfomgdmeo. g3ggebsdo 35651360 15 Herols dsbdowbyg dofiols dosblols HomBmgds
d90ys. 5O  sOLYOMIL  MBOYIBHMMO 0bgmEIsios dofiols (bosaaol) IRMIEsEooL  dglobgd
(29@50bMgds, gMmBos, ToM0E05670s,  49FMFYosbgds, TIMEsEO  oFomdgds o ULbg.),
3ogdBMdM0350 99H939EH0wos doffol (Bosagol) gacmsagool obgbgdol dgbfsgws (©swagbs),
05000 LobGHYIOO 330939

590@&MI 8093956600, ®MA J399456sL b 3dmbgl dofjols s bbgs dbgdMogo MLEOLYdOL
3oOHM30L oligmo LobBgds, GHMIgEoE MOMME3aYMaL: LELMmGEM-bs3gHbgm IBOTBMEgdOL
dofiolb  Mo3ombogrn®  gsdmygbgdol  (LabELsmm  bOWbgzgwymxzol  dysmo  Logwdgerol
9m3Bogdsl);  Lobotygdwm  Foswolgmwo  MHlvydbgdol  mobsdgo®mmgg  GHgdbmarmyogdom
2390050353905 (3M9F39@dOL  dOMOMOEO  IMRJOOL  A5530005MgdL);  LoLMGEM-bsdgyMbgm
Bggm@ol 35053ds3905L (339000, Abdmdo IMYH3gELrmdoL s Ubgs Fgbsdsdolbo sMygd0);
69360953090 OglmOLYdOL 9539JGH0b5 A59MYghgdsl (BMHOBIOL, LagzwHmMEHM gM@bymdol
23963005M700); Logbmgz®Holo bLogMEol doxsBLEWYdL; Jofols, HMAMOE 39Mg3bmI03MMO BsJEHMMOL
00D6m0M0350  (LEAMIGJA00L  Tgbsdsdobo)  s8mygbgdsl;  dofiol, GmamOE  GghoGm®ool
(09Bmdge 4394690056 OH®OgMmMdYdOL) LoLaBEg®™  bosfowol  (Lobgwdfogm Lsbrgzmol)
939960l 06@gMHgligdolL Tglisdsdolo gsdmygbgdsls s 5.0.

oLGHMOOWO 33630050 gd0L b35LLIZS gBI30L M30LgdMMBIBOM FobolsHBOZMmYdM©S
30fomdmfymdol 3606303900, dgom©9d0, BwbJ30900. 89-20 Lomzmbol 90-0s60 Fergdowsb

16



Logdomzgamdo, obg Mmymma 3nbEbsdFmms J399bgddo, Fo@mdmoddbs sbswo GHodol (LsdsbMHm
360630390%7) 30Ho0dmFYmdoL hs3MmYser0dgdOL 530 gOEMDS.

LodFmms 3960m©do - LodsBmggamdo doffomndmfiymdol ghmosbo Loliggdol 3oMmMdgddo
085300995 3GMbmBgdo, Jofjols HLMLYdOL Qodmygbgdols s sE30L d3MMyMsdgdo, idgdgdo,
A9YdMEs BoIGMHBgMdsMsTMGMOLM, dos LsdgMMbgm, LsdgEbogmm-l533wg30, LadMmgddm-
150090M s Bbgs ©Mbolidogdgdo dofiols MlwELgdol 4s8mygbgdols @s s30L dobboom. dofjols
MHgLOLYOOL  A5TMYgbgdols s IE30L Ldqdgdo PoMmImoygbs doMmomMsE TosLLYJFdM s
§0obsbadMHMgdBHem ©s3ds39d9dL. Md0gdEHOL Fobg30m O™ 3969MMHO s MYA0MbYo
Udqd9d0. domdo  [o@mBmygbowo (9389630 gdoL  HYo0BsE0s  bEgdMEs  Tglsdsdolo
36Hm9dGHgdom. 9mfgldoggdmo ogm dofol swMogbgzs. ymggmo farols 3oM3zgwo bmgddmol
0003 M35MgMB0m  LodoMmm39erml Imag®mmds 5933030 Jofol doEIbLL. d3o3M Lobgardfogm
3MbEHOML 99399090500 ©s ool 35BgamMm0gdOL 458mYyqbgdsdo 330w gdgdO.

90-0560 93006 30lgdM0350 FgoEgsws dofjoll MHgLvELgdol dsHmzol 3MobiEodgdo,
dofobg  Lo3MMOFOOL RMEOTSE.  SbEGOMESE  ©I0LZs  FofsmTmfiymodols  sdmEsbgdoi.  dofiol
95Ol G053 90w (00w)dBsgds®) ©fygdsd 35350 b0 3MMdgds FoMdmadgs.
30039  ®0gdo  sbsb0odbsgos  Toffol  BIMMMBYOOL  FMoFIIDFBHI(30. 9L TGO
6533900056m00Ls s ImOLIoFosbmdol  dshgzgbgdengdo. 1700  3me0dgmMbgmdol,  LsdFmos
99v9mHbgMdOLs s LETYYHBIMBI0STMOHOLO MMYBOBEOOL dSBsbY Bgoddbs 642 scsbio (2014 Ferols
s0f9M0om) 399Mbgmds. 535096 98,2%-b fig@owo 39MHbgmdado 89509696, GMIgwms Lsdwyswm
FoOomdo 1,3 3s. mxsby®o 39mbgmdqdol 77%-b gho 39dGH®sdg doffol FoMmm™MdO  o93U.
H9xnmOIoL  JgIRo©  BIOMMOYdoL I6083bgcmzsbo  bsflowo  @s03egzs  gbgdds, ©MdYgdTs.
0oty qdeMmdsd0 894dbogw daMTsMgmdsHg bomge bLMsmlb 0dwrggs 99090 G9a3slsgds:
»00§900L 359mygbgdolL MEY60DBEOOLS S LSO TSTMM MOMOIONMDIMS WIMIYLOMHJIOL
L5g3MAz9l, Hergdol dobdoeby, oo FOMToLs s OB gdol BsLa dgddbowro, agadme-
390G™MYMx80Mo s Ubgs 099H00eo bolosmol dsbogrgdo  Fo®dmoygbos, MmIwgdos
Bonws 5 ©75Mo@ SLvbogs M0mMMYMeo Fofomdmbotagdeol Bmdsl s LsBEZHGdOL
390 gdsl. 98 dmerm  fargdol  dsbdoewbg 0ol  o0dbs s ebsymBs  s©0bodbvyeo
38963900, (8 35030mbs30 50565306 MBS - 259998y Fofjoll JsMmM30L ©g3sMETIBGO,
Jo0odgdLs s H50Mmbrdd0 LodoFomTmFymdem Lsdbob@gdo, dmodagrs Jofomdmfymdol bodMmgd@m
0bLEHOGHMGO O 33WIZ0M0  WVDMMIGMM0GI0, AS0BBGEHS 35MGd0. LOEYOS LMo
396M300bomds. Bmym®3 BbL, 13gE0sWolEGIIL  sMORIOL 930mbgdMm©bIL. MbsMIbmdom,
Bsdox-bsdox 9bs0ym@g0bab Lsdofomdmfgmdm Lodlabwmy®l, Gsds3 Ladmemmo 8 89©9y9dw)
0093043965. 9948600 LoEeE00m 0LIMYGIS IMOZ5¢Ts FMTBEIMTS s BmMdosgd, Jmdoews
Q5 559 LobeBEZMg 603bgd0, bsBIL S Fodmadzaybgly ysewdo, dgmombboro s FgmbBeo
3900, 3000Md6 Mo 9g0degds dg@o JoMoeo doffs-fiysewo doobsgmmmmbl®. gL, GmEs
5800y d39w0 RmMdol dgm®bgmdgdo, AobEsm3g3s bLmxywgdo, dghyg@rmero ©s bbgs
LEHOJoMo Bm3zwqbadol godm LoFomm Fgoddbs IMogz5¢o LeMGEEOLs s UbZs ILEbE IO
3916JAH900L  SLobErgda-Bolivbagds, LoloDBEZM®  ©3900L  2505HY393S, F0WwombsdEg b
4949600 dofomlingmm®mgds Gmym®E 90b0dmd, mommgmmo mmbo 65339000596 g qds,
LSFOOMS  LoBE3MIOOL  OEYPIBS-oTYsMgds,  ZoRoLO @O LEWEYMBOo  ygQdO-
390F™EM53000 Fobogrqdol 89436s, LodofomdmFYmdMm Loddsmgdol Meg30sb sHyqods [1].

30(5003mfymdol sbsero LolEgdol d9dabols B 53m356s ImoEs3L 3MMBEIGTsms BoroM
139JdGHOL, 3903, 15356MbIEPIOEM B>BOL, BoINZOL MMYBOBs3OMO LoliGHYol, g3mbmdozmemo
099560%doL sboew 3M0630390Bg BMOIOMION. 4oLSMZooL0bgdgEos obs, M dofsmdmfiymds
39BLO3MmM I 3608369 mdsls  0dgbls  LsgmmEgdols ©@s  IgMEbymdHoMdOL  BmOIgdoL

17



350 BIol 306HM393T0, Mobs3, MmEs H3Mow MK sbM dgmHbymdgddos 3mbizgbdMomgdmwmo
dofol sMmMdYdo (339390 Y Fo0 3BLMEOEHE300L Lo3ombo), Lmgwgdol, dbsMggdol,
960330350003 93900, BoDBOZMMO S OO0 306900L BHIMOBHMMOJIOL, goblogmEmgdom
Lobgdfogml LoBL3MIBOL 3OHMBEGTs 56 5HOL IM33M-YOMEO. IbgE39mdsdo 1bEs J0300Mm
ol 930L90Mgds3, MM Fofomdmfymds LsFoMHms s6s TBMWMmE Lbemywol dgHbgmdsdo.
0000MmgNwds  80fomdmboMgdgd, BoHBOIMNGO 30600 YOO,  ITMHZMIYOIO
Lobgedfogzmmo, by ogmEIl Gl GEomdL, GMYMOHOS  Jofiol  FoMMIOL  JOMOMIWO
0obsbosmgdegdo. gl Y39Wsngmo  LoFo®mms 0doLomzol, ®MI  Imdsgsedo  ™md0YIGHWIMS©
3960L5BE3OML ofjols 9r39dGH0sbs® gdmygbgdols 3gML3gd@03s.

90Hommfymdols  mdogddos  Lobgwdfonm dofiol xmboo, 9dgsb  258mdEobstgmdls
300 3mfymdol Lsdmdomgdols IMs35¢0xMbIE0MHo 36033069 MdsE. Fofol FoMMMdOL SOLYdMEO
000 M35MgMdOL Fgz35L90s, BomM0 MHGOMBIEMMS 2odmygbgdol mbolidogdsms 89d8s390s, dofiol
3966390 mdol 330l 30MHMdgdOL G9gdbs, dofjoll Ws330L MMbolidogdsms AsBbMM30gWwYds,
9ofols BsDOOL BMOHI0MYdS-3w96d30MmboMgds s bbg. 43bls3Mm®mgdom 0BMHEIds BHIOOGHMMmOO
(L5BYOBgMBsMTMEOOLO)  Tmfigmdol 360dzbgErMds. oMz Moydo  QoILHY3gBH0s  dofol
30BLMEOEs300L 3OIMBEYTs.

LOODWWIGOMD  sMHOL 39538060930 FosbBgMbgm  dofemImfiymdss, Mo
0035¢0bfobgdl 9890 Bsdvdsmgdols g megdsls: ,,30D03MMO s 0MMHOOYMO 306JdOL
3096 9989d3IO0 LOLEOGEEM-L53gMMbgm HoBMGOOL obbMOEF0gEgdOLMzoL dofol Bszzgmgdol
530MbOEmMEO©  290mygbgdol  mMmPboBoE0s (969  LobmBErm-Lodgm™bgm  Logstymegdols
230099xMdqLYOSL), sHoewo Fofgdol sm3z0Lgds, B0fgdol s®gbs s 3MBLYMZs305, IMP3IYEO
90930l M3 GH035:309, JOMHBooL Lofiobssmdgym Mmbolidogdsms sbgMAZs, oFomMdIdMEO
3009d0L  @odMMdS,  Fofgdol  AsLaMfYs390s,  IGHYMLGDS,  4oBToMmoErgds,  2530f0sbgds,
Q5050bGHIBLOMEOO ool Logatymergdols Jsmaen 06EYBLOWEGT0 EHMIBLEMMTo3E0S WS LELMGEM-
1599)OBYM 3N AV F0BIBAGHMbOS© FoosAOWgds [2].

056599060™m39  3060HMd9dTo  Fofamdmfgmdol  Gmols s  BMbJsogdol  LOMWws©
3953b™B09gMHgdolsm3zol,  oBsbIgfmbowos  Fglfogrom  0dbsls  FbmyEoml  2sbgz0msMgdmem
9399469080 30§500mfymdols 4s0mEoegds.

30bb0dbs300, HMI FHYMT0bo ,,00§500TMymds” Lbgowalibgs 0bEgM3MgEs300m gobobowrgds,
OO LOZgMOL 39969330, 1939 3MLAEALMEOSWOLEHWME J39969dT0.

»0000m3mfgmdob”  05bs9gM™m3g 0bFBHIM3MYBHIG0s TMEIIMNWos  gogPml  g3MM3YEo
9306m80396M0 3m80Lools g59m33eg35d0 ,930M35d0 dofoli HYLYOLYdOL FoMMZs, R9B30MMYdOL
39bgbEos o JoMOMIEO 3M063E03980%, Losg Bomdgsdos, GMI ,GgMdobo ,,d0fs00dm{ymds“
2499m09g4abgds 08 3GMEgLYdOL  sOfgMOLIMZOL, GMIgEms T9dzgmdoo dofiols  FoEYMOIMGO
H9bOLYGO0 3969 8YMTSMYMDSI0 8ol 0dolis B0IHYOO35Q, SGOL 03 565 ofs Labgerdfogmb,
099MH0EOYI0 0¥) 39MdM 3000 B3PS, 030 8033l LgdosbmdoL yzgws bobgl, HMImgdos
5393000900 SMOL  35@gMH0sHo  BLYOLYdOL  GIFOMBIWME  250Mygbgdslmb,
90§o03mdd9gd0L, LobaMgdm  Foswolgmwol dm3mggdol, MdMsgo Jmbgdol mdogd@gdol
6530MbsEMEs 458mynbgdol s BWMBOL MmMABOBsEOOL, sLg3g Jorsdgdobs s bmxywrgdols
AIOOGHMOOMWo 30306  Bomzwom. 030 3MmoEsgl  3MIMBscrymo  Mmd0gdBHgdols s
3M0996035:30900L dF9bgdCMdSL s FoMM3sL, Tofol MHlyOLYdIOL Gogombo®  A5Tmygbgdsls
(059500mo, Lodyggm  gm@bgmds, booogol  Mogombserw®mo  o0myqbgds, 6wy  Lmgwol
3900Bgmds), ool 298mygbgdol bxzgEMBo 30030l MYsEODIE0N, 5MgImby Bgdmddgrgdol
39935L905b 5 MboEMmMobal, 00 Loddosbmdal, MdmIgeroa dofiol 9839dEH0BMBIBY gogugbsls sHIbU.
dofiols MglEOlgdol GoMmzs - 0bBOLBHOMIGHMEGOL bsfowos, GmBgwoi dbsOL MFgOL 9539d@0s6

18



90HomMfymdsl, GHMgeoE Mbos 39630bowmm sMs HMYMOE M300030Dsb0, Mg MHMYMO3
d0Bbob Jofigz0L bodmoewgds® [3].

900 3Mfymdol 565 HMAMEME 00300F0BbOL, 5689w doBbols Formfigzol Lsdwyswgdol Bgdmom
50b0db 956L5BNIMBL (106303790 MYMOHOYO s 3MgGH03Mwo 8B0dzbgmMds 543L. GG ol
Mol dmvyemEbgaro, Gmd ,d0fsmdmfgmds* dobo M350 RbI30MbIMMMBOL  gomZowol-
fobgdom, mgmEosly s 3MogEHozsdo doblibzsggdmmo 0bGHIM3MmYEs300m boliosmgds. sbars
0005356005 MO LogMEgdo Jofombatygdemdol Ggbwgbgosms dgEbogmo sbasewobols
Log3mdzgwdy  3MBEI3GPWMMIE© S FJOMPOMEMAOYMS  LHMMs©  39boLsBgmmL
90HoloMrqdEMmdsdo  sOLYIMEO  2odmEEOoEdol  LEWMWYmBOL  aBgdo,  sdmEsbgdo,
3996mMmy0900. 59mbezs¢0 o Mbs 0yml dofoll MHlyMLYdOL 3mEHIbEoswol (063 blommomsb
9O 9JuBHBLOYOHO s30Lgd) Bo30MbIMMO S 9BIJB0B0 A5FMmYbgds, Mg M3oM3z9wgl
g4m3e0obs, 6036536 dofiol bagmazzog®adol JoBbMdM035w 5350egdsl. 530@MA dmBogoedoE Imag3s6
3606303500 Mbs ©sMBgL Jofomdmfiymdols Lobgwdfoxmgd®ogo s BsdsMmmMEgdHozo bsliosmo,
bmE305WH-930mbMmT03w9MH0 B0BsSOLOL 3MBIMYEME MYoeMdLMIB (©0BsT03sL0sD) 5©s3EH0MIdOL
300b3030. dofs, MMM 0bg0H030 LOAOMY, FoMIMIIOL LETMoEds, Lo3MMMGdIOL MdOYJGHO
0653500536 30Mb s HMdom gabobMgds 5qs300bL, ol 39000EEEIMBL. 99gsd ol ©abizgzbs
39003@0bs0rgmdl, H™md doffomdmfiymds - GmameE 3MmaEglbo, LBoLEGHIBEGH0MMSE LOXEYMEBLU,
5369430900L 208535 EBYHM3BIOL,  AAPMBSWODHGOOLS 5 WMZs0Bs3ool  IBMEgLYdbY
b99mdd90gd0L Imdom™o 39dsboHdgdol (50s3EH0MYO0L) 350mygbgdsl LsFoMHMgdU.

O@amO3 BobL, ,00§5000MfYMmds“ sM0oL 333¢gdbyH Pmboldogdosms LoLEGIs, MMIgEos
b99mgdggdol bbgoalbgs d96393gd0L (0bLGHMwIgbEgdolL) 4odmygbgdom galsbryMgds dmogz56
90Dsbl - dofjol MHglmGLGOOL MoE30MbIIMIE s JB39JGH0BSE 450MYgbgdsls, Moz 56 dbmerm
LOLOLoMM M HOHWB3gYMBOL Tgo® FoMBEH0GOL JIBOL, 965090, 5TbMb Mo byl MFymdL
94395 bgOmdo Jofol, OmAMEME FoMImgdol Bod@mMmol 9i39d@065 458myqbgdol Loggrydggaby
dmdox 639 MO0l A5630056M9dsL, LadmErmmE, IOMIOL IBFoEgdOL 3BrM(39LOL FoMT39d.

200035, ,d00omBmfigmds”,  GmymGz  dofiol  IamIsmgmdol  Jgufegerol  dobbom
Bo0Mys0dgd o LsdsMmnEgdcm030, 93mbMInzMGmO, LsobgobOHm-39dbozmMmo s Lbgs Labol
b5 domms  sb30TEIZO WO  JOHMDBJNMB  ©s39300Mdwo  LolEgds, J3gybols  dofiols
MH9LOLYdOL (Lobgwdfogm gmbol) J0BEMOMOZ5® @S MIGOMBIEIMGMsE A5dMmYgbadol Jmegsto
0bLEGH®WAg6EH0s, MMIgEos  LobgEdfoxnmlb, doffom  TmbaMygdwgqdl, 5dgal  LEdmoEgdL
BOHMB39mymb dofols HglmElgdoL FsMm3d S HE3S. SF0GHMBs, HMB MsbsdYEMmM3g 30MMdYBT0
3ofo0dmfiymds  Lobgedfogm dsMmgzgol IgomEs (0bLEHMWIYHEI®) SMOL  SMOIMIOMWO  ©
Lobgdfoxzm  3mE0EH030m  bmME09wEYds.  dobo Moo  (Bobo  Bbogargds  Lbgos
0bLEGH®WAg6EYO0M o6 FgodEgds) 456L3MPMYOME0s AL LodsBmggermTo, Lowsg 93mbmdozol
LodIBOM  3M0B30393DY 2905853500  39MHOMPO  obobMmI03®s, EMmObEIo s sbowo
36MHMdgdgdo O 3396d9050 BsBMYSE0dEs © Bod@MdM035©  d3dmyabgdgwos dofjols
M9LOLYdOL 9B9JEH0BMBOL 535EgdoL bgerdgdfiymdo 3oMHMdYdO.

0dol  gomzseolfjobgdom, MmI  BOIBHMIMOZ9© 9306 Mbs  Bsdmysodgl
90Hommfymdols LobGgds, 9mEogdgeos dofomdmfymdol msbs8g®m™mag 290mEEowgdol, o3
bLgOMmdo  LsdgbogMm-3gdbozmmo 3MMaMgbol Loobwggdol ©s T9EbogMadol  Lbgoolibgs
©oM900L Joxbsby BsdMmYser0dgdEo Joymdgdol, 3M0b3E03gdol sA0WmdM030 30MHMdJdOL
d9L50530L5 499MmYgbgdol PMbolidogdgdol AsbLsbBLIS.

90fo08mfigmdol  sbsgro  Lobgerdfomm  3mmo@o3ol, Mmdwol Jobsbos msbsdgmmag
306md9030 dg360gMHgdols ©s 3618dE03580 5005MYdMmo FoEamIgdom Jagybol [obsdy slssberemo
503569000 35005%Y39(9, 59mlbsgseo ¥bs 0gml 390¢0ga0 oMM 53m3BIdOL 3505FY39Gs:

19



- bodo®mz9wml Ggmodm®ools 8mbgdM03z-LsfoMdmm  ™s30L9dMMYdsMS  Fomzswolobgdoom
dofjol BLyOLYdOL  AsTMYgbgdols s OE30L  FEAMToMgMdOL  Fgbfogers s  dgLodsdolbo
3G0M5390%0bs s Foffomdmfymdol  49bgMsem®o  Lidgdol dgdmTsggds;  sTobolBMsEome-
AIOOGHMOOMWo  gohmgMgdol,  dofol 653390900l Lob®3zMgdol  asdoxgbs  gMmosbo
Lobgdfoxnmgd®ogo LolEgdob LsgdzgubHg s dsmo 3Hgdbolz Mo oxrM™MTGds; Jofsmdmfiymdols
36m9JEHgdob g qbs;

- 31056900 Fofgdol, Bosoaol Ws330L, sbaero Fofgdol sm30LgdOL, boswogol Tgbsbzols
5 Bogmgzz309M9d0L 5050 gdol F0Bbom Tglodsdobo 3BrmgJEgool sdw)dsgzgds;

- Josgdols, sdol, LmRol EsLsbEdgdOL LoHM3MYdOL sBMLEYdS;

- HM3MyMO5B0v-39) DO, JoMEGHMYMIBOWO, b0sEIxMdM030, saMmdodom®mo s Lbgs
2499m330093900L  Bo@sMgds, 51939 Lodogdm bsdwgdomgdol 4sbbmGmEogEwgds; dofol GHalwy®dLgdols
299myggbgdol dAMToMgmdol dglobgd G93900Ls S 5GLgdoL Fgynbs; dofol Galwy®Lgdols
0639630M0Bs300b Bo@oMgds s Ubg. [3, 33.218-219].

- 1530§500IMfYmdm Bodd0sbMds Mbs BbMEM30gw Il Yy39es Labol dofiols MglwOLOL odsGom;
©oLObgEdwo s FsMeb  ©939300MdMo  L3YEOROWOO  STM3B7dOL,  GMIEgdog
L5 omgdol  JguEBagdol  3OmEgbdo  FodmoFmads,  obbmGE0gEgds  dg3Me©  0gbgds
59300090990 085DY, MsdEYbs IMbgMbEgds Msbs8gMm™M3g G9dbmemyogdol Logwdzgu by
dofols M530mbsgrMm g5dmygabgdolis s o330l MEMYBODEs. Gi SOBYOOMS® ITMIOWIOME0S
939960L LeE0sEME-93mbMB03MMO 4563005M9d0L LEMHEJA05DY, LoAFIbsO M, SO 3OMAMSTS
93994565L 56 593L.

- dbegom 2s0mEogds, 350 dmeol B3z9bo J3gybol gs0mEowgdss, 9sLGMMIdL, HmA
30fo0dmfiymds MHmamea dofiol MHgbwy@ligdol Lobgedfonm dsGmzol BMbdszos (dgomo) mbs
2396bmGmE0gwEgl  dqLsdsdolbo  39bmbIgdmdom. 30M39w  ®oado  LsFoMmms  ©sdwYdsgzgl
Logodmzggermdo "dofol 3mgdbo" s "dofol  JoabBHMO", GMIWgddog dofiol MgLmMLYBdOL
530MbsErm®mo  A50mygbgdols s IE30L  LETIOMEGOMOZ0, §30MbMT03NMHO, J3MEMAO0YMO,
™O2960Do30wo Loggmdzwrgdo 3mI3egdbeyema 0gbgds 2oblsbMzmwoO.

»0000b  3mgdbol”  Foegdol 9930 dEMBL  gobsdommdgdl  dofjol  MHYLELGdOL
2590996900l I6535¢396MHMZb9gds (d9bgdM0z0 MLKYMLO, FoMHdmgdol GodEmMo, MdMago Jmbgds s
bbg.).  50sbmob  golsmgoeolifobgdgeros ol Mog0LYdIWMMYdsE,  BMI  LOSROEPTTMEOM
MOHM0YOHNMBJOTO LobgedHogm, Hmym®mE Bgimom 500b608bs, slMYEgdl MmO E 3mEoE03wOH0
LB0gd@ol, MHMIGdsg MBS sMYYMWOMML 50bodbmEo 3MHMBEYIJOol AssPY39BS, 21939
9bo3MGMOL BMBI3093L. sdoGM™B 3GobE03Mwo 3608369wMds 533l dofiols 3mgdbol obbgdols
5 59m396900L  LHMMo@ AobLEBEZMIL (030 vbs Tggbodsdgdmgl J399bol  LEHMGHIYME
06@96m9LgdL.

Bggbo sBMom,  LogdoMomgzggewmlb dofol  3mEgdudo (BLlMmBEom  FSBMEEOWGdSE 53l
2Q3LG¥IMHYOL) by s0LEBML  BMIIIEgdMO 3006303900 (9MM3bMWo  M30LgdMMYIdIBOL
239500350bLfobgdom), MMIGEMS (335 LOZIWIINEMs J399bol BHYMOEMM05DY. hggbo sBOHOM
abgomos:

- 3ofjo LogoMmggmmls gHmabmemo LodoMgs - Jolio sOGLYdMBOL boggdzgwo, HMIOL 339,
00Db6mdM030  (M530mboem™0o)  200mygbgds  ©s  MBoz5wo  MomdGOOLOMZ0L  TGboMbmbBgdS
(2500533995) LEbgEEAHoFMLY s LoDBMASMIBOL FMZoEGMBSS.

- 3ofol 5335 3YEolbIMBL 93mEMao©o bolE)dgdol dgbs®hmbgdsl, dofjol - dmBgdmogzo
OHgbOLOL, FoMdmgdol Rod@mMol, 5s90sbols Logbmaz®mgdgwo s bsdgmEbgm Loddosbmdols
LogMEoL - FoBbMdIMOZsE  4omYybgdsl, Toffaty, MmamME 1dhsg Jmbgdsby MBWdIdOL
239BLsBO3ML s E3L.

20



- dofjols o330 3MI3agdlivy®o (LoTsMMEgdMO30, g3mbmdozMmo, mMysbobogomwo s 9.9.)
0©mbolidogd9d0m, LogemM-Lobywdoxrmgd®030 s MHJAOMbMWo 3MMYMsTJP0m (3OHMYGMTMWOo
Joamds) bmOME0gwEads s gg8dbgds  dbgdMog  LobMBEM-bsdgMmMbgm  oMI0Mbgdol
(BH9M0GHMO00L symxgs dBIdMO3-LsFoMmdmm 30MHMdYId0L Boby3z0m) 3GO6E03L.

- ofjol 3megdbdo Mbs FsbolsBOZMMUL J399s65d0 g3mEX™A0MO MLIBOHMbMIdOL (BEYMs©O
39630m0607g00l) 3006(303900L ©330L  LEBIMMEWGOMOZ0, MMYRBODIEoMwo ©s 93mbmTozmHo
00050 gdgdo;  Fofobg  LOZMMMYdOLs s  FJMYMHbgMBMOMOOL I3 ggMHM369d0L
5650350 REqd05060  2ob30maMgdol 3006303900, Tgbo3MMMIMs MBEGdIOO, TMZIEGMBIOO,
ool 3539aMM0980 s Lobggdo, Fomo Fga3eol 30MHMdgd0, dofjols godmygbgdols s @s(330L
Lobgdfogm meysbmgdol 3133939630700, @s bbg. ©@slidmeo s8m356930L dosfy3g@Eobsmazols
3MEOMYdgwos  J3gybol  dofioll Bmbol  Lewo  0b6396@M0Bs3os,  OGMIgwos  Mbs
2396bmGOE09wEIL 9EHO3MmdM0350, gbodsdolo 3MMgdEqdol dobgwgom.

30639 G0QT0 5E0gdI0s Lobgudfogm dowsbliby sMLYdMOo LobmBem-sdgObgm
153560l BoMNMBYIOL BNLE DS, Lobbogo dofols 39ML3YJEH 0O BoOHMMBIOOL YIS,
153M3MJIOL, LoM0dYOOL 35BYRAMM0JDSQ (Fose 0bBHIBLOWMO, Ladrgsm, B 0bEHYBLOYMmO)
Q©54mgs, dofiols Labgadfoxgm Jomsgol 94dbs s bbg. dofiol Bo®mMmdgdol 063963 sMm0BsE0sd bgwo
65 89MHgeals Jofigdol 3mblmerosgool Hobsdommdgdol dmdbswgdsls. s8omd, dolio dgwgyqdol
39035c0bfobgd00 Mbs 999l JofacmBmfiymdol ggbgMsen@o Liggds, HmIwOl sME0EgdCMBLL
doLo bMEosEYMH-930mbMTo3MEmo 3603369 MdS gobloBM3MagL. 39MIm:

- ®56sdgoMmzgg  300HMdYdd0  Labmgerm-Lodgm™bgm  FoMmgds  Mbs  ©EmAbmL
39630056900L 0bM35:30996 F0oYMBL, HMIgwog bsdgEbogMm-E9dbo3MMo 3MMyMgliol b3l
MBOMO3ggmxzl 93 Loddgdo ©@oos  BsldBHedol 989Gl BMEmb ghoms  dm3gdmeo
A9O0GHMO00L (3003mbgbEHdol) 063xaMm0Mmgd o JoBbmdMmogo g3mbmdozm®o 3603369 mds.
L9 535905 Jofjols 30BLMEIO0HEOOL FMHZ5ERMBIF0MMO BMEDO.

- 06396350300l 9o B0Mgdmo  0bxgm®dsgool  goMgdg  dguydergdgaros
®3099BMo 998399l Jofol gAMoL MbY (9OMBOS, FIsdbMYds, ITIMOE0HdS,
©5Fomdgds s Ubg.), 2960LsHOzmml  doffol GoMmMdYOOL  3MBLgMHZs300l  9E0dEIMDS,
39056090000 ©VEbsygmxz0gHo dofjol 0b@GHIbLor3s300l WMboldogdsbo s Mo SJGOsWMMOos,
Lobgedfogzm ool FoMopaqdol  godmymezs, g3y  obTsgEolb  FgbsmBmbgdol,
06g3M5LEOMIEMOOL ob30mMYdOL M3EH0TIMHO 35M0sbEHIOOL JgMBgzs s 9.0.

dofjolb BsINMdYdOL 06396G>M0BEo0l Logmdzgmwbg mommgmmo 8v9bozodswodg@ol
90bg300 by 385309l dofomdmfymdols bdqds, dgodadbsls dofjols globgd 0bxm®IsEzorEo
05%9, HMIYE0E LogIZEs© 9IOS 39603035 0EIEOL (HMYMOF BHIOOGHMMOOL) LMFOsEYG-
930b6m3036-93Mmma0MHo  2ob30maMgdol  aMdgEgs0560  (7-10  Ferosbo)  3HmaMsdgdol
890039650, 0gvyolibdgds, M 3MboEodswodgdol Ggmodm®mool 3m33wgduvco gsb30msM9ds
®300805OHM390Md0L 9OHM-9M0 3609369cM356 BMbd30500 Mbs oymls dohbgmero.

00Dsbghmbocros, 4399obsdo  89dm8s3glb  3MMAGMSTs  ,d0FomMFYmdol  LEMEyma3ol
©™boldogdsms Tglobgd®, MmIgedoi s0Lobgds FofomIMymdol, HmamMi dofol MaLwEOLYdOL
doOHmzolb  dgomol  (0BLEHMMAGBEHOL)  MmOYboBsEGoE-BToMMNZggEmdomo  LolEgdol
B0OIoMgdoL, dofjoll Lobgardfogm oMo qgdol dgddbol, Lmgol GgHhoEMmMogdol 3md3wgdum®o
249630006900, 3OHMABMBOMYIOL, o3JATZ0L s WMMYJEHIOOL, J3994bol dBIBdMOZ-LofoMdmm
3060037900 om35¢olfobgdom dofiol 3MblmmosEool sdmEsbgdo s Lbg.

3bmdowos, H™MI  IgmOHBgMIGOoMdOL  LobGgdsdo doffs gobobowgds GMAMOE mogzsM0
®d099B0, Mg FoMIm3mdL dobo MgLumMLdOL 4500%365L, 2obsFogdOL HgaEoMgdols s
©5330L 3OHMdYIYOL. 580GHMI 35:320M0MOOL J963005MmJdOL 296339 9B9390DY BsdMYsOdOS

21



dofiols 350G, GMIgEoE FoMmImogbl 3969dcM03-MgbMLrIEo  35LEGHMYdOL  JM0-9MH0
LbgL. Bofol 3oaLEHMO FbLHZ3Yds LbZs Labol 35abEHMYIOLOYD M30Mm39wgly ymgarols odoom,
6Omd dofo  HPomdmoygbl  Fo@gM0sw Mo 39NOWEOIMBOL  YoOmbmsb gMmo  FoMdmgdols
13930803796 Bs8MoEgdsls. doffs 4odmygbgool M35wLEBOHOLOM M35 TBOHOZMB0M Qs8Mm0MmBY3s.
943900039 H90mm 50bodbmo, MMAMGE 0s30L9dMgds, dmombmagl dofiol, GmymeE mdogd@ol
d9Lsbgd Lomsbsm FmMbs3gdgdol SOLYOMBL, g.0. Bofol 350sLEHMOL dggbal.

90550500 WoBHIMHGHWMsdo Jofol 3oBEMOL Fgbobgd gMHTobgmologsb gsblbgeggdwyaro
3699990 goduotMgds. MBMM IgEHO© 393MEIIIM0s F909A0 39605MEJdS ,d0fol JoaLEG®mO
5ol dofiolb  Fgm3ebgds  MMamME  boymaxzogmgdol,  slggg  9gdsMgmdol  dobggom
©0ggM9630MgdMmo  ©d)y3MoLs s dolo  G@sbigdol  oEyagbobmzol . gl doMomswo©
Q©505b5L05MYOYE05 L3I 93O M30L J399BydOLMZOL.

LogoMmMzgeEmdo  LodsBOM  93bMT03H  MOOYHHMOGODY  F9ILZWOL  3BadE0Io
330639698, HmA dofols 35sLEHMO 15300 F0bssOLOMS S sb0TBMGd0M 56 b 30Y35bM™m
dbmemE 093006 MdogdGHol  96083bgemdsdg.  MoGH™I? dofls oo  BEMsgsedbMogzo
®30Lg0900L  A5dm  q3L3MBOME BB 3gOL  LEONEIBL,  OHMIGE DD BB dzbgEMgzsb0s
©M3wsmol  Hom3mgdol MImagglbo 30MHmdOL GmbJsos. s90@MT, JoMmgdwws dogyzshbos
9mbsBOYds, G0 dofiol  350sbGHOOL  B0TBMEgdss  dofiol  HgbmOLYdOL  gx3gdE0sbo s
o30MbsM0o gsdmygbgds (AmoEsgl BmLE s0MOEbIL, M3GHOTsww® Foffomdmfymdsl, doffa®by
1599)OBgM Logd0bMBOL MBOGIEHWO Tgxslgdal, 3003 gJLwIE RYATZIL o 5.3.). gb BoTbsgL 0o,
™I 3500LEHMO IH535¢0TOBEMOMOZ305 s GALILHMGdS Fofol MYLOLYdOL LEMIEHIRME oM NIl
(396300050900L L3I YOM030, §3MbMT0 30, §3MEIMYOMEOO S MOHRBODBIE0IEO S13gdEgdol
4m39dbmog 4om35¢0LHobgdsl). dofol 3oabBHMOL sbgmo 4oad0Eb §sdmdEobsmgdl dolo
dmbs3qdms BBl olgmo  FoboliosmgdEgdolL  AoBLBWIMs, OHMYMOOEss: dofjol  dmbgdMogo
0003 M3sMgMBOL  >©MoEb3s (0399olbdgds oMo Mo 3mEH9b3E0swo, boswayol Logs®o,
90gRo,  93gbsgmo  LogoMo, dofiol  Lobggdo);  dofiolb  Lsdgm@bgm  ©sbodbwyengds
(5000 Y0sMMds,  3MBGOYMMsE0s,  B533900900L  Bmds,  Lobggdols  @s  200mygbgdol
LoBSOMMEYGOOHOZ0  BMMTs, FoBEMIMOZ30  IBbOTBMgds s  5.3.), Tofiob  9IMEMYOMGO
000 Mdogmds; dofiol 93mbmdozmEo 8gx3sligds. doM0msEE 53 dmbszgdgdol 9MHmMOCOMdOm
23960LsBMzMads dofiol 35ILEMO, GMIOL LadmEmem ©sb0dbwqds »bs 0yml (OHmymda
300603b65) ofjols MgLwyOLYdOL GagomboeMo (F0HBbMmdMO30) A50mYygbgds s (339, Fgbs3PMMS
5 3ofjolb  ImboMagdgms MBEgdYdol ©o33d (MMM oBboL Joofigzol  Lbodwogds).
3903LGHOOL b5356MbIIOEM Lorwmdzgeros dofol 3mgdbo, HMIEol Fglsdsdolso gobolsBw3MYds
dobo LEHOMJGHWOS (36006303900).

Lobgedfozm ool JoaLEHMO Ybs IMOE393wIL J399bol dmgE BHIMOGMEOOSL, brerm
90fobg  MREgdgdol  obbMGOE0gWwgds B35 YdMEm  Lobgdfoxnm  MgaoliG®mazosl. dofjols
39QBEGHMMD ©535380690990 M39EM530900L boMx gL, HmymMs falo, Lobgwmdfogm gHgss.

5659906M™39 LodsBOM MOHMOYHNMBYDT0, J0mBgBIL FoMETazse 3gHomedo, dofjols
393LAHMO  sMLYdOMOE  gALobMgds  F90JA0  0MEIBIOOL  gosfyzgBel:  sbowo  FHodol
1550053 Em  MOMNOYGOHNMOJIOL  Bs3MYsodgdsl,  Logoolsbsm s  LyobzgbGogom
3m0@030L BmMIoM9dsL, Jofol MaLwOLYdOL E33L, LobgwdHogm JNBEHMMEOL 453E0gMHYISL,
530Mb5¢rE ofomImfymdsl, LsdgHbgm Loddosbmdol Fgzsligdsl, Jofol dsBOMOL 4963006 gdOL
9306m803mo s mMsbobozoMwo  Logdzwgdol  dgddbsl,  03mmgzm®o  LoliGgdol
Bo0My5e00d9dsl o 5.9.

dofjob 39sbEHMOL Jgagbol 3MmgLbo Imombmgl Hogo MMmYBboBIE0WE-E9dbozweo s
005600390000 0Mbolidogdsms FobbmEmE0gEgdsls. M306Mm39wgl Yym3zwols, vbws gobolsbrzmml

22



939460l ¥9693M03-LsHoMmdMmm  M30LgdWMMGOGOOLS S 39IBEGHOMOL  Fgagbol  AbmBEom
2490M(3000gd30L 200m35eolfobgdom HOYO dmgEL (363933950 MH 5 Qo
9900MEMEMQ0w)M5©) 396039000 130MsEHJLMBU.

dofHols 350sLEGHMOL 9539dBH0b0 gsdmygbgdom dowfgrmw Mbos 0ogmb: Labmgwm-lsdgmmbym
§omHINgdOL  goxsMmMIdMEo  33¢s3hoMmImgdol  JoMmdgdol ImIbogds (dofiolb  gxgBosbo
3959myggbgds, Lo3MMMIOOL (339, BORIILIbIEM BsBOL MBOYIEIOMdS, Jofols 6533900900l glisbgd
05BOHOLMZ0L M95EHO 0683MT5300L JofimEads, Labgwdfogm MmMABMYdOL Jogh FgMHoGmMool
2396300069006 3meo@03ol 89999 853009-356bMME0gwgds) s  Ladmermm,  gomgboeo
930603030l odssblgdEo gs630056Mm9ds (390sLEMO byl gwyfhiymdl LsBmsMgdol Lm®
™609bB(309L M30MbIEIMGSE 250Mm0yYygbml dofiols Hgm®lio, sbdsMgl 30b6sBLYdOL dmboZs
930bm3030L 2563005690590 s bbg.).

300 dmfymdsdo gehm-gMmo 33539 3OMdGIos dofol 3mbLmeosEos.

56589060Mm39 30017000, 30bLMEOEsE0s Bofoll BMRBY6EEF00L  SMTMLIRHIMY©
dofiols 6533907900l 25s65H0gdsbmb gBHmo BmoEsgl bbgs dobbgdols 4sbbm®mEogagdslisg. gl
396950 BBL 93mMm30L 439946900l FogoomBy.

9360™30L 4399469080 Tofioll  3MBLMEOESE0s 498MmOoYgbhgds S MMAMME  GHIOOGHMOOOL
39630m560900L  0bLEGMMBg6GH0, JOHOOMMMsE §Y39AL ®sdYbodg 3MHMdMYBLL:  BgMHIgOOL
(LabMBEM-LsdgObgm  Fomdmgds)  JMbIMOIBEHWBIHOBMBOL  5850EgdSL,  ASMTML O33N,
@obdsnEoL, JMWEHMOMEo s  dMbydMog0  3903300MMOOL,  3bgdmogzo  MLOLYdOL
530MbsErE 250mygbgdsll s Legsw 3bMZMHBOL boGolbol sdsmegdsls [1,4-8].

dofHols 3bbmErosE300L BMmBomBo Bsdmyser0dgdwo 250MEE0WYds 430639690, H™MI
030 36053530HBbMdM030 2obs. sM0bgwo doBbowsb, Lmgwols dgMMHbgmdols 4sb3z0ms6mgds -
2390053005 36535 FoBbMdIM030 BmbJ309d0L TFgueHEgdsby, g.0. L;mgwol IgmEmBymdol dobsbo
3ogdBHMOM0350  06GJM0MYIMWos  M9a0mbgdol  0bxMLEHOWIBHMOOL,  goMgdml 330U,
LSOGMOYI30M @S bbgs LsdMFomgdol FoBbydMsb. s3M0gs©, Fofoll JMBLME OG0, BMAMEJ
39dbmmyon®o  3GmEglo, 3m33wgdbMo Mbs 0ogmlb  As0my)bgdmeEro  ©odEds3gdYICo
A9O0GHMM09d0L  godmygbgdolamgol, Msms  0go  M30MbswrEs  0dbsl  sm30LgdMEo
JONOOMMYs© Bb35@lb3s FoBbol 4sbbmeME0gwgdolsm3zol.

235960 dofol OHgLOLYdOL  FsMM30L  Jg3OM3wo  3mIobool  Lodmdsm xamegolb  doge
dmIBoYdMEo  Hg3mIgbsoogdol  dobgzom, d3946gdL  MMBg3gb JooMMb  356mbo  dofol
30BLMEOoEsE00L  Tglsbgd. dofjol 3MBlmEwoEsEgool 3HMdWYIgdo J39946gdol  sEYOWMdMGO30
53090MdsMS Q935 obfobgdom Mbos FYywgdm®gl. MMMz sdmEowmgds 3306396900,
3MbLME0EsE0oL Lozombado §ygds MMM B30 356MbBOL, slg3g LHZS LodsMmEgdMm030
393900L gomzowolfjobgdoom.

LogoMmzggarml 89dmbgggzsdo 3mblmerosios dofol odm 3953900l s50dmabgzcmol obsbmsb
96005 809wo  GgMHo@GMOool  IM5350BRMbI30MMm0  258mygbgdol  bywlisy®gmwo  306HMmdgd0l
0mIBoYdsL  Mbs  gaLabYYHPIMEIL.  SLgMO  Bb00L  FguHyegdoLamzol  MebsdgMmag
306HMdYdI0, Mg ™3 500603bs, 530wgdgwos 9399bol dofiol gmbeol LG 06396¢sMOBsE0s.
65G™A 56-OL LoFoMm dofiols 3bbmEos30s?

. ®56s9g0Mmzgg  30MHMdYdd0  LobmgErm-LodgmMbgm  FoMmgds  Mbs  ©EmAbmL
296300006900l 06M3z5:3096 oML, HMIgeros badgsboghHm-E9dbozmMmo 3MMmMmglol sbgMazsl
MBOMO3ggmxzl 93 Loddgdo ©@oos  BsldBHedol  98gdBHOL  BMEmb ghoms  dm3gdmeo
GIO0GHMOO0L (3m33mbB7639d0lL) 0bGYMoMIdMwo FoBbMdMOZ30 93MmbmdogwMo 3603369 mds.
LHMOgE 535905 Jofjols 30BLMEIOHEOOL FMHZ5ERMBIF0MMO BMEDO.

23



o 063963960300l 89w9ao  Bomgdmwo  0bxzm®dszool  goMmgdg  dguydergdgeros
®3099GMo 9839l dofol gAMoL MbY (9OMB0S, FIsdbMYds, ITIMOW0bdS,
©5Fomdgds @ Ubg.), 2960LsBOzmMml  doffol FoMmMdYdOL  3MBLgMHZs300l  9E0dEIMBS,
39056090000 ©Vbsygmxz0gHo dofjol 0bGHIbLoK035300l WMboldogdsbo s Mo SJGsEWMMOos,
Lobgdfoxm dofjols FoMoggdol godmymas, 51939 WsbdsxzBol dgbs®hmbadols, obx®slid®vd-
AMO0L 29630056900l Mm3EH0TovIMHO 35G056GHJOOL F9MBI35 s 5.8.

. 3Mmbbmwosgos Mbs  gabbm®Eogegl  30mgdBol  dobgwgom.  GMIgerdog
3omzgoolffobgdgwos  4399bol  Mgy0mbgdol  3BydMOg-LofoMImm  3oMHmdYdo, IHMIomOo
&650030900, b53mbggdol dsbdowby hsdmyseodgdmwo 89833000 Mmdom dofjols bszzgools
300gd0L BHMoE0s (Mxsbol §93¢Mgdbg dofjols d3oMg 653390900l odmymass), sbggg go> dsbogdo
bbgoobbgs  dglogzmo®ol 65339009008  2obogqds, 000300 6 Ubgs  mboldogdsms
(JoOLogzM9d0) 45BbMME0Ygds o 5.0.

o 39bLs3MMMHgdom  I6083bgermzsbos  dofjols  3mBlmwosgool  3Gmgd@Bdo  sobobml
93MMa0m0  dmmbm3bgdol ©oa30l, d996gdeMmdoL, 3gmowdmfiymdol (3563900, 1339Mgd0,
JoOLOBoMO @5 bbg.), §goeboEsggool, 9530LEMOo 4Bgd0L MSE0MBsMMs© gobaroggdol,
3Y9900L BoOHMMIGOOL FgMbg35-29bLSBOZMOL WMbolidogdsbo.

o dofiol  3mbbmmoEsgool  Fo®BsBHdmws  290mygbgdolsmzol  sMEOWwYdgEos
Lobgdfogml dbMog Mgammomgds. 30BoEos, HMI 3mblmwoEszool bogombo dofols dsBbs®Ts
23900509303 ™UL,bogoMm3gmb  MI39bI JoOHMOYOTo Fogdgeos. Jofol  JMBLMmEroEsEos
15FOOHMGOL 3OHMYPBMBOMGOOLS S LAHMIEHIYOLO RJATZ0L ToEoer MbgbY, dofiols MglmELYdOL
5300boMo©  av8mygbgdoll gBmosb  3mbEg3@MPee®  Logdlgwby o gRd3s-
39BbmGE309wgdsL.

. 000L gomzscolfjobgdom, MM ofsmdmfymdsl md0gdEIMHo BoLosMO 993U, d969dM0Z30s,
dolo geHo-ghmo Loby M) gmbdgos - dofiol 3MBLMEoEsEos MBOYIEHWE BILOSML 5E@IMYDL.
300omIMbsMYgdgbo s bobgedfoxnm dm3zowgbo 906 53 GYoErMdIL 963M0d0  domfomb.
LSGOMITMMOLM  3M5gBH03>  330P39690L, ®MI  sbsdgmMmzg  3J0OHMdYdTo  BH9bwgbEos®
Bo0mysod@s dofiols 3mblmeoszool gemToBbosbo dymdsmgmdosd - dMs35¢doBb0sb
9 ™3oMgMd530  oobges.  Lobgwdfoxm, GmamdE dmwo@ozn®o bodogddo s dofol
MHgLOLYdOL gLz, bs  93bMdOYMIdEIL, ®MI gOHMmzbmwo LOIOMOL 3350
LobgEEHogMb, LEBMYIMYBOLS s 30MM369d0L 0b6EYMILHOIOL BIEIBLYdS JoLO 93L I BOMO
3MbJ0ss. 58 899mbz935d0 Lobgerdfionml 5dgl bodwergds, 39630050900l BEHMSGHIR0d0 SLsbmls
dofjolb MHglEOLgdOL IM535IOBbMIM 035 odmygbgools 3m@GHbEoswo, MGmIgwog Lboywdzms©
Q590905 30bLMEOE300L MMYBOBIEG0E-93MmbMB0 MO0 FggsboBTOL A5FMmYyqbadsls LemEoswry®-
930bm3036OH0 35630000M::530L 3OMAMTYIOL MHoe0BoE00L dMm39Ldo.

OAHIOGNOS

1. Bomd FGHmOdgerodg, bBgwro dgmodg. dofiol GglyOLgdol Tosermgs., Lobgwrddmgsbywom,
mdoerobo., 2013 §., 33. 178.

2. 6.3005b6535. LogdoMmm39eml 93mbmdozol 4s8mf393930 s LEHMIGHIR0s, Mmdowolo 2018., y3.
218-219.

3. 6.300056535. Lodo®™mg9wmL begerol JgmOBYMdS: EGOMBLEMOTs300, 3O MdE93gd0,
396L399d&03900. Mdowoolo., 2015 §., 33. 58.

4. 3009950300 3., BbBMwodg x. dofol 5©obolEBHMOMYds s  BofemlsMAgIMBdOL
dmboGHM®0b0. LobgEddwgsbgwm. M. 2021, 234 93.

24



5. 0306535 5., 320¢15830¢0 3., gbbodz0w0 5. MIMs30 JMbrdol §3mbmdngs. Lobgwddmgsbgmm.
09. 2013, 243 23.

6. EBpomeiickas skoHoMudecKas Komuccus, JKeHeBa — yIpaBieHHe 3eMeIbHBIMH pecypcaMu B
Espome. Tengenuu passutus u ocHOBHbIe mpuHuunsl Opranusanuun O6pesuHeHHbIX Hamnit.
Hso-Hopk-XKewesa., 2005., ctp.34.

7. Bonkos C.H.. Ocrossl 3emneycrpoiictsa. M3zx. Mocksa., 2015 r., 264 cTp.

8. 3emenpHas pedopMa: OT MOHOIOJIHH TOCYZAapcTBa K MHOTO06pasuio (HopM COOGCTBEHHOCTH.
KomnexruBHas MoHorpadus mox obmeit pegakiueit B.H.Ximsictyma (2 Toma). Camapa.,
Camapckuit enepanpuslit ucciaemosarenbckuii neHT PAH. 2020 rog, I'nasa - IIpeo6pasoBanue
seMenbHBIX oTHOmeHu# B ['pysum (1997-2019 roxm) — Mecxumsunu A., CuuymzaBa A.,
Cexunaurswiu [I. (tom 1). 2020 rox, Crp. 87-110.

3OVsMAMTIMdS — 30VOL @ILIALISOL 353(™MII6Id0LS RS 35@M30L
06LB&®JI6B()

60056 005635

0.8.0., beuggeol Igm@bgMdOL Ag3B0gMHYdIMS 535009F00L 535009803MLO, LE¥-U 0.50MMEBL
LObYEXEMBO LadoMMZgEML LPo®Tmm dogrgdols s dbrdMOz30 MYLMLYdOL dqaLHsgargero
3950l 90535600 993D0gMH0 MBsTIOMIgEo

bmsb omabogsgs

930bm3030L 93500930MH0 EMIEMGOO, BE-b 0.5M00L Lob. Lofo®dmm dsrgdols s
06906030 MglMLgdoL 9alfogwrgero 3gbGMOL WBOMULO 393bogMHo MsbsddGMMIgero

3bm@s300

0o, HMAMO 5 36g0MH030 MYLOLO S FoMIMgdOL BoJBHMOO IM35¢ BbIE0sL SBEHIEYDU.
A9mdobo 005 - 3MEolbImMdL  0bgdHogo  goMgdml 360d36gem3sb  boffoenl, Gmdgeog
50396005 0bgmo (36989d0m, MMAMMOES LOZM3Y, MJW0IRO, 3¢0T5E0, bosoyOL Logs®o,
099306569Mds, F0500Lg19e0, goeo. 080 HoMIMoqbl Homrdmgdol dmsg5M Ladwsegdsl bemgerols
09mebgmdsls s Lodygm gmEbgmdsdo, sbg3g Log®EMdMOZ30 BdBoLos 93mbmdozol s
LME05EYHO BRYOML BoHsMmIMGdOLS s MMABOBIE0YdOLIMZOU.

Logodmggermdo  39-20  Lowzmbol  90-0sb0  Hergdosb  LodsHM™  MOMOYGHDMdJIOL
3006303907 2900050535 9E93Dg [oBm0gdbs sHseo FHo30l FofomTmfymdol sw3E0gdemds.
LodFMMS 39MH0MEOL Logdsmzggemdo dofomdmfgmdol ghmosbo LobiEgds dofeby Lobgmdfogm
L3OOl Loxywydzgabg oygm  Bsdmyserodgdweo. dofjol Hgxm™mdgdol  gsbbm®mEogmgdols
30Hm3glbdo dbgdM0300 BoFomdmfymdol s®LYdo LobEHIIOL Fobobengdol sdm3b6s WoYo.
M9xnmOIGOoL  Fgbododobo  LsFoOMEGIMOZ0  BsBOLS @O MOYIBOD(30v-005MMZgLMdOMO
09d560%d900b goMgdg 3sbbmmEogmgdol G999 sboero 3G:MdYdgd0 Fomdmbbs (FglagmmMgms
65m©abmdoL BMEs, ool 633907900l BMoATIBESE09, MO0 MK sbwyMo dgmMbymdgdol (dzotg
30§0060) ©MIoboM9gds0o YMToMgmds s bbg.). B5d@MdM0zs0 Fofomdmfymdol sGLYdEO
LobEgds dmodoes, sbogro LobEgds 30 F9ddbooi o6 SMOL. sbgmo JEymIstmgmds dofjols
OHgbOLgdol  BoMmzol byl Mdwol.  sdoGHmd, sboer  As9m3g3gdL  FmEol  gHM-ghH oo
9600369003560 50m39bss 09650900M™3g FmmbMmzbgdol dgbsdsdolbo 0fomdmfymdol, Gemymes
oGOl  Bsdmyowodgds. ol 30639 Goddo  3MbEI3GHYIIXMMH0 S IJOMPMEMYOMGIO
000 Md930L 5bLsBOZML LoFoMmgdl.

25



153396dm  Loyzgdo: dofjoll  HILYOLYdOL  ToOHMZs,  JMBLMEWOEsE0s,  Fofomdmfymds, dofol
MHLIOLYdOL  3o8mygbgdol 3MMEbMBoMmYds s LEHMIGHIFOMWO RT3, 0639630 Bs30s,
3969650060 ggds, ool 339, MIAOLEHME0, dofjols dogrsblo.
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Abstract
Land as a natural resource and factor of production, performs many functions. The term "land"
- refers to an important part of the natural environment, which is represented by such concepts as space,
relief, climate, soil cover, vegetation, minerals, water. It is the main means of production in agriculture
and forestry, as well as the spatial basis for enterprises and organizations in the economic and social
spheres.

In Georgia, in the 90s of the 20th century, the need for a new type of land management arose in the
transition to the principles of market relations.

The unified system of land management in Soviet Georgia was established on the basis of state
ownership of land. In the process of land reform, naturally, the task of upgrading the existing land
management system has been set. As a result of the implementation of the reforms without the
appropriate legal framework and organizational-governance mechanisms, new problems arose (increase
in the number of owners, fragmentation of land plots, the dominance of small family farms (small land),
etc.). In fact, the existing system of land management has collapsed, and the new system has not even
been created. Such a situation hinders the management of land resources. Therefore, one of the
important tasks among the new challenges is to establish a land-based system that meets modern

requirements. It primarily requires the definition of conceptual and methodological approaches.

Key words: Land resources management, consolidation, land management, land use forecasting and

strategic planning, inventory, general scheme, soil protection, registration, land balance.
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Historically, Georgia was not a province of the world. It was a self-governing, separate and distinct
state from all others, which took care of its own protection and maintenance and, accordingly, defined
its own so-called The system of values and scale, the rules of its morality, its social relations and personal
relations. The mentality of the Georgian nation is historically democratic. Historically, Georgia is a
perfectly feudal country. One quarter of Georgia - the mountains - the so-called millennia of history. It
took place in the conditions of community democracy (non-dominant territorial community). Georgia,
thanks to its deep Christian culture, its feudal history, is a typologically western country, which
throughout its history has been striving for a connection with the West. The best (perhaps the only!l)
Way to revitalize the rural community economically, to lift it out of a state of depression, and to further
strengthen its economic development and activity, is to encourage, support, and rapidly develop
agricultural cooperation; In determining the optimal form of local territorial distribution of agricultural
cooperatives, priority is given to community cooperatives. They should be formed within the territorial
distribution of administrative units, on the principle of "one community - one cooperative", taking into
account the factors of production specialization and concentration of productive forces. Community
traditions, including industrial relations, have long been widespread in Georgia, especially in the
mountains of Georgia. In the thirty-year history of Georgia's independence, there have been numerous
attempts to pursue regional policies to improve the well-being of the rural population. Time has shown
that every strategy or program developed for this purpose has always been unsystematic and fragmented.
As aresult, we have achieved an almost irreversible process of evacuation of Georgian villages, especially
in the high mountain border sector. These parts of Georgia require highly specific approaches. The local
Georgians closest to the origins of Georgian civilization still maintain the customs in everyday life that
have existed continuously for many years (community ownership and use, partnership, community).
The goal of the state support programs defined for them is to create conditions for the population that
will naturally give people the desire to be there permanently.

Key words: community-based cooperative; agricultural policy; management; economic and

demographic problems mountainous region.
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999mbogargdols s BMYsIE, JJNOWEEIMdOL dbMog. 5350 Ms30L0 ,f3wowo” dg3dmbos
0bxgsEool 956396909wlsE, MMIOl 49608930l dgom©o3s bolosmgds Jmgwo Moo
6033569090000 @ 530 490m 5MBLFMEM 033lgdl MyBsgzbol bgerolmewrgdsl dqlodsdolo
LEEOSYYHO S FOMIOL 300EOI0L ALIBHIMIIWOE. FEYMTIMHYMOS FOMIEXES 356 dool
30009080, OGMIGdoz LmEosw )M  MmsbsdMmMmdOl  Lodf3o3g gbLsZMMMGBom  FoMmTmsBobs
9mbsbargmdol 80osbo 9g8mbagergdols 3¢rgdol gmbby.

153396dm LoGygggdo: 93mbmdogmMo BMS, MMsbIdOMBs, MYsEMmo Fgdmbogwrgdo, Lodwgswm
bgwxslo, 3900056960 bywgslio.
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Abstract

According to the official statistics, until the coronavirus pandemics, there was a stable recovery of
macroeconomic indicators (in 2011-2020, the average growth rate of GDP increased by 3.6%). Indicators
of welfare of the population rose significantly (average salary, pensions, income of the population...).
Improved statistics of hired workers on per 100 households.

Despite the general growth, there was seen Gender inequality in salary, in income and in general
welfare of the population. Gender inequality in payment of workforce remains on high level. A lot of
people, out of seasonal or seasonal character work, have very low income. - In 2020, out of the number
of persons with official income, 30.5 percent received income in the amount of 200 GEL per month and
22 percent - income in the amount of 100 GEL, at the official living minimum of 200 GEL.

The situation has deteriorated in the wake of coronavirus pandemics when the general well-being
was droped down. The average and median gain is basically covered by those persons, which earnings

exceed the average and median indicators of the income.

Key words: economic growth, inequality, real incomes, average salary, median salary.
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Introduction. Nowadays there appeared contradictions related to the exhaustibility of natural
resources and environmental pollution. The current global environmental problems are connected with
anthropogenic processes without taking into account the possibilities of nature to compensate for their
negative impact, as well as with a focus on the prevalence of social and economic priorities of human
development. The exhaustion of a significant number of natural resources and the deterioration of the
quality of the natural environment have made it necessary to find a new paradigm of the development
of society, based on the idea of environmentally sustainable economic development.

The issue of sustainability is one of the key and urgent issues for the world as a whole as well as
for Ukraine. Our country has recognized the new model of progressive changes in society and ratified
“An Agenda for the XXI Century”, committing itself to implement the principles of sustainable
development for a balanced solution of social and economic problems, issues of preserving a healthy
environment and natural resource potential. The study of this issue covers the methodology, theory and
practice of social and economic development of the country, considering the assimilation possibilities of
the environment and environmental management conditions. However, to change the technogenic type
of the functioning of the economy, it is necessary to form a new institutional framework of sustainable
development involving the transformation of the natural resource sector and institutionalization of
environmental management (in accordance with the principles of environmental safety).

The global Sustainable Development Goals (SDGs) were adopted in the final document of the
United Nations summit for the adoption of the post-2015 sustainable development agenda in New York
in the form of Resolution of the UN General Assembly No. 70/1 on September 25, 2015 “Transforming
Our World: the 2030 Agenda for Sustainable Development” [1] as a part of 17 global goals, which include
169 indicators of their achievement. The current task today is to assess the state and prospects of the
implementation of the CDGs in Ukraine considering current state programs.

Brief Literature Review. As stated in the document “Transforming Our World: the 2030 Agenda
for Sustainable Development”, each government decides how to ensure incorporation of the global SDGs
into national planning processes, policies and strategies [1]. Thus, based on the Goals in Ukraine,
researchers of the National Academy of Sciences of Ukraine, specialists and experts have developed a

national system of the CDGs using a wide range of information, statistical and analytical materials (goals
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adapted for Ukraine, 86 national development tasks and 172 indicators for their monitoring were
defined). It should provide a solid basis for further planning of the development of our state and
monitoring of the achievement of the CDGs and is presented in the National Report “The Sustainable
Development Goals: Ukraine” [4].

An important aspect of forming the sustainable development policy in general and defining its
strategic priorities is the study of perspective design schemes, theory and methodology of institutional
changes, the theoretical fundamentals examined in the papers of Veblen T. (Veblen, 1984), Campbell J.
(Campbell, 2004), Commons J. (Commons, 2012), Coase R. (Coase, 1992), North D. (North, 1990),
Polterovich V. (Polterovich, 2007) and others. They note that the activities of the established institutions
and implemented mechanisms for achieving sustainable development are not generally successful in a
transformational environment.

Sustainable development in the context of social and economic problems of the XXI century. 7he
newest dimension of challenges and threats of sustainable development in the era of globalization.
Contradictions in the interpretation of the category ‘“sustainable development” are removed in the
notional plane. It is called sustainable as it has a really reliable foundation of development laid down by
nature. People must only constantly look for ways to preserve what is given to them. In this case, the
capitalization of natural resources should focus on the creation of energy to reproduce what has been
destroyed by human, which, according to the ideological law, is really fair. It should be emphasized that
the transformation of tangible assets into productive capital is a very difficult task, but without its
solution, sustainable development becomes problematic in the future, since current economic practice
proves that in the permanent global social and economic crisis only own resources can be the most
adequate basis of sustainable national economy. For such an approach to have objective prerequisites for
its implementation, it is necessary to use modern forms of organization, which include the corporate
type of management in its various manifestations. All these proposals should be established in the form
of formal and informal institutions, that is, it is essential to create an appropriate institutional
environment for sustainable development. It is also known that a resource becomes capital when a set
of relevant institutional conditions are formed.

In Ukraine the issue of sustainable development has been discussed for a long time. But there are
at least two essential issues to be solved and further research should be focused on them as they are
systemic in nature. The first issue is to identify reasons for this situation, when our state and society with
sufficiently significant strategic reserves of various kinds of resources remains among the poorest
countries in Europe. The second one is whether Ukraine, if necessary funds are available, will be able to
use it properly to achieve the goals of sustainable development, transform its resources into productive
capital and a powerful source of the national economy reproduction.

Regulatory and legal framework for the implementation of the sustainable development goals in
Ukraine. According to “An Agenda for the XXI Century”, the institutional environment is a basis for
sustainable development as a whole and regulates the interaction of its three subsystems: economic
(sustainable economic growth), environmental (balanced nature management) and social (social
progress). It is the institutions with their ability to be active at the micro-, macro- and mesolevels of the
economic system that become one of the direct factors of economic evolution and security assurance.
However, in the programs of reforming the national economy, insufficient attention has been paid to
the problems of forming safe development, primarily as an economic institution and a tool for regulating
the vital activity of the population. Therefore, there is a need to develop new institutional fundamentals

for its provision.

45



In the evolution of the ideas of sustainability in the field of ensuring economic, environmental
and social imperatives of sustainable development of the world economy modern scholars have identified
five main strategic trends:

* humanity is capable of making development sustainable and long-term for it to meet current social
needs without depriving future generations of opportunities to satisfy their own needs;

* existing restrictions on the exploitation of natural resources are relative, they are associated with
the current level of technology and social organizations, as well as with the ability of the biosphere to
overcome the consequences of human activity;

+ it is necessary to satisfy people’s basic needs and enable them to realize their hopes for a more
prosperous life without which a sustainable and long-term development is simply impossible;

- it is necessary to coordinate the lifestyle of those who have more resources (monetary and
material), and the planet’s environmental potential, in particular regarding energy consumption;

- the size and rate of population growth should be consistent with the changing productive potential
of the Earth’s global ecosystem.

The importance of the idea of sustainable development is caused by the fact that it reflects and at
the same time stimulates a hidden change in our vision of the relationship between economic activity of
people and nature that is a closed ecosystem that has finite material resources and cannot increase. Such
a change leads to the transition from the economic principle of quantitative growth to qualitative
improvement (development) as a direction for future progress. The point is, as G. Daley (2002) notes,
that physical growth should stop, while qualitative growth will continue. This statement, in our opinion,
is quite correct.

During the years of Ukraine's independence, the term in various variations (sustainable
development; sustainable, environmentally balanced development; sustainable social and economic
development; sustainable development of the economy/territories; sustainable economic development;
sustainable, balanced development) was used in certain normative legal acts as a basis, purpose, direction,
preconditions, principle, development guideline without a clear unified definition.

Today the most complete term “sustainable development” in domestic legislation is disclosed in the
approved:

* by the relevant law — the Main Principles (Strategy) of the National Environmental Policy of
Ukraine for the Period until the Year 2020;

* by Parliament Decree — Concepts of Sustainable Development of Human Settlements;

* by the Decree of the Cabinet of Ministers of Ukraine — State Strategy for Regional Development

for the period until 2020.

But all these definitions are different and inconsistent with each other.

Therefore, it is reasonable to focus on the fact that the prerequisite for the sustainable
development of Ukraine is the integration of environmental policy into sectoral and regional plans and
programs in order to find opportunities to harmonize environmental priorities. Indeed, as practice
shows, strategic planning of the country’s development does not take into account balanced
development, and the issues of environmental protection included in the plans for social and economic
development are developed as a separate part, usually insignificant in terms of volume, absence of
environmental provisions, justification of alternative ways of development. The legislation of Ukraine
provides for planning only social and economic development, which, including sectoral policies, almost
does not consider the third component of the balanced development, that is the environmental one.

We believe that in Ukraine it is advisable to initiate and support the following international

initiatives:
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+ further development and implementation of a new indicator for determining the level of
development as a possible replacement of GDP, which, on the basis of balance, would take into account
the economic, social and environmental components of progress, as well as a specific indicator of “green”
GDP;

+ inclusion of biodiversity value in national accounting and reporting systems (according to the
obligations of the Parties to the Convention on Biological Diversity, Nagoya, 2010) in order to more
effectively integrate natural resources and ecosystem services into planning processes;

+ a comprehensive solution of problems on water, energy, human health and food security and
appropriate adjustment of business rules (given that while maintaining the existing economic model,
human needs for water by 2030 will exceed the possibilities of its supply by 40%). This will be facilitated
by participation in such synergy initiatives as the Global Soil Partnership (GSP) for Food Security and
Climate Change Adaptation and Mitigation;

* reorientation of state subsidies and other incentives for encouraging the use of renewable energy
sources, environmentally friendly management practices;

* improvement of the planning and control tools, including the full implementation of the “polluter
pays” principle to stimulate recycling and minimizing waste;

+ creation of favourable conditions for the “green” economy to provide countries with advisory
support and assistance in accessing adequate funding of national initiatives according to the priorities to
be determined by the countries themselves.

In this regard, it should be noted that so far the development of the “green” economy in Ukraine
is at the initial phase, its elements have not become widely implemented. There is still no coherent state
policy in this area, there are no political attempts to combine all the activities into a single coordinated
strategy of “green” growth. By contrast, in the post-Soviet countries, the problems of the “green”
economy are included in the development strategies. For instance, in Kazakhstan in 2010 the National
report on integration of the “green growth” tools in the Republic of Kazakhstan was published, and
Belarus released the national report “Sustainable Development of the Republic of Belarus based on “green
economy” principles” (2012), where priorities are given to the development of ecosystems. However, the
EU impact in the format of the requirements for adaptation of national legislation to the European one
can potentially play a key role in “greening” the economy and become a trigger for the development of
similar concepts of “green” growth in Ukraine.

Natural resource potential and financial models of sustainable sevelopment of Ukraine. In the
development of the world economy and the corresponding trends of the national economy, human
potential has the first, and natural resource — the second most important role in the structure of national
wealth and the sustainable development potential of our country and the world. Thus, despite the fact
that the ability of natural resources to create capital in a modern economy is inferior to human resources,
given the rich natural resource potential of Ukraine, it is necessary to fundamentally increase the
capitalization of natural resources and their involvement in ensuring the sustainable development of the
national economy as a whole.

The national natural capital, which can be considered as the natural resource potential of the
country’s sustainable development, is characterized by an extensive structure in which all types of
resources are represented, in particular land (including natural and recreational), water, mineral and

forest (including faunistic), as well as ecosystem capital (Fig. 1).
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Fig.1. Structure of Natural Resource Potential of Sustainable Development of Ukraine (based on the
assessment of its natural wealth), %

The natural resource potential of Ukraine's sustainable development is powerful. The cost of
natural wealth of Ukraine reaches 1.06 trillion hrn. At the same time, its resource structure is as follows:
water capital is 6.4 % of the total value (67 979.9 mln hrn); land — 44.7 % (473 181.3 mln hrn); forest —
7.9 % (84 457.1 mln hrn); mineral — 24.9 % (262 970.0 mIn hrn), ecosystem component — 16.1 % of its
total value, that is 170 342.4 mIn hrn.

In general, the structure of the natural resource potential of sustainable development of the
national economy is unique for European countries. The main component is land resources, followed by
mineral resources (with a share of over 25%). Water resources play an important role in the national
economy as a source of drinking water, an infrastructure component, industrial raw materials, a resource
of the marine economy and agro-industrial complex, etc. Forest resources of Ukraine are of great
environmental and recreational significance. The country’s ecosystem resources performing an
important function of capitalizing natural wealth in the system of the national economy of Ukraine

constitute an integral natural and anthropogenic system able to reproduce natural capital.
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Fig.2. Dynamics of the ratio of investments and the effect of achieving sustainable development
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An important prerequisite for the transition of society to the model of sustainable development is
the necessary investment support. The investment policy should be flexible and mobile to change the
priorities of each space-time model of sustainable development. In this regard, it is necessary to ensure
rational proportions of investment of scientific, pre-project research, project design and, finally,
implementation of measures for sustainable development [design model].

Each of the partial territorial models of sustainable development should be considered in the
quasi-closed state. Then it is possible to find a clear and definite environmental effect depending on the
target object investments. We present two graphs characterizing the dynamics of the resulting effect of
sustainable development (curve a), and investment (curve b) (Fig. 2). These curves intersect in two points
C and M, in relation to which stages of stabilization and fundamental improvement are identified.

The period up to ti characterizes the stabilization process, for which, to a certain point (C),
investment growth is not accompanied by an improvement in the environmental situation. This phase
ends with a turning point, when the critical size of investment causes a radical change in the trends in
the behaviour of a and b curves. This situation is different as the increase of investments into
environmental activities leads to an increase in the size of the environmental impact. The period between
time t1 and t2 reflects the stage of radical improvement of the situation. The time period beyond the
critical point M, indicated on the abscissa by the index t2, characterizes the state of sustainable
development of the economic system. The graph shows that in the period of radical improvement the
effect AEn, adequate to the investments Jn, comes with some delay in time At. However, after the critical
point M, the situation changes, since the achieved marginal costs maintain the desired or specified level
of environmental impact on the edge of the marginal benefit, and this impact has a leading alternative
utility regarding the investment.

Definition and substantiation of the source of financing the environmental component of
sustainable development. The Roadmap and priorities of the Sustainable Development Strategy «Ukraine
2020» included implementation of 62 reforms and state development programs within the four vectors
of the movement. One of them is the safety vector, the priority of which is the environment conservation
program. At the same time, the environmental trend as a parity component of the balanced functioning
of the triad of sustainable development should penetrate the economic and social spheres, taking into
account the current political realities. However, within the framework of the Sustainable Development
Strategy «Ukraine 2020», the environmental component, in particular the environmental policy and
mechanisms of its formation and implementation was not adequately reflected. In this regard, it is also
necessary to consider that the key factor in reforming the national environmental policy is the
implementation of the environmental component of the Association Agreement between Ukraine and
the European Union, which is aimed at the harmonization of national environmental legislation with
EU standards and norms of environmental law.

The main area of cooperation with the European community in the field of environmental
protection within the framework of the Association Agreement between Ukraine and the EU is
approximation of the national legislation to the relevant EU law and policy. Methodologically, the issue
of the cost of approximation to EU law sources on environmental protection is considered in the context
of assessing the additional costs arising in the environmental field, notably above the baseline.

A significant increase in environmental protection expenditures related to approximation to EU
environmental protection law source is expected in the environmental sphere in the medium and long
term. Despite the fact that these expenditures are additional to basic financing in its perspective
dynamics, there is a need to develop a separate financial strategy, which should be balanced by terms of

implementation and sources of funds.
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A special place belongs to the balance and optimization of sources of funding with the costs of
approximation. For this purpose, first of all, it is necessary to assess the possibilities of state and local
budgets by their components (enterprises’ funds, grants, loans, assistance from international funds and
other revenues). From the state’s side it is possible to support enterprises in introducing innovative
technologies in the environmental sphere through preferential targeted loans.

t should be emphasized that the concept of sustainable development must be developed on the
principles of ensuring ecosystem integrity and integrated management, which are based on the dynamic
process of efficient use of resources, against the harmonization of economic, environmental and social
interests. The sustainable development of lower levels of the economic space of the country can and
should become a priority and simultaneously a responsible task for all levels and branches of government.
This position, if considered in a broad context, certainly involves the determination and coordination of
national and regional features of development, active involvement of the state power, population and
local authorities, business structures, etc., to solve the problems of sustainable development. An effective
instrument of sustainable development at the local level can be a corporate social responsibility, which,
together with the responsibility of the various branches of power, can solve urgent issues of social and
economic development using highly effective market tools. Here the introduction of a corporate form of
natural resources management, their capitalization and active involvement as a component of national
wealth in the development of a highly efficient sustainable development economy are promising.

Innovative dominants of the trajectory of sustainable development in the third millennium. Based
on the conceptual ideas of the systematic approach to solving the problems of sustainable development,
it can be argued that the main innovative dominant for achieving the conditions for Ukraine’s sustainable
development is corporatization, that is the formation of an economic system adequate to the national
interests, according to the metaprinciple “from individualism to corporatism”. The corporatization of the
economic space must be considered as a response to the difficulties that have arisen. Its important feature
is, first of all, the harmonization of corporate interests, which largely influence the formation of not only
the concept of making a profit, but also the ideology of the development of the real sector of the
economy.

The next innovative dominant of sustainable development in Ukraine is capitalization as the
principle of organizing relations from functional positions. In this aspect, capital is considered primarily
as a productive force or value added cost. In view of this the key issue is the management of such force,
in particular the process of reproduction of values. It is known that on this way there are objective
difficulties caused, on the one hand, by the development disparity of the world economic space, and, on
the other hand, by the information asymmetry, which complicates the objective evaluation of the results
of efforts undertaken by one or another economic activity.

The essential innovative dominant of sustainable development of Ukraine is institutionalization
i.e. the formation of a developed institutional environment. Today, Ukraine urgently needs such an
institutional environment that would remove motivation restrictions of the implementation of
environmental and economic interests, since it is now characterized by the presence of the so-called
institutional traps. The reason of this is the imperfection of the legislative framework for the application
of a system of market incentives both for encouraging and limiting economic activity.

The next innovative dominant of sustainable development is financialization of the nature
management area, filling it with financial relations to quickly transform natural capital into financial.
Financialization in nature management concerns the formation of financial infrastructure and effective
schemes of project financing ensuring financial and other responsibility to the owners of natural capital

assets, primarily the state and local communities.
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Another innovative dominant of sustainable development for our country is decentralization of
natural resources management and, in fact, sustainable development of the territories. The concept of
decentralization is a very broad concept of theoretical and practical nature concerning the system of
general government. In a narrow understanding, it implies a certain substitution in the institutional and
functional aspects of centralized power and management of the system of local government and self-
government, implemented by self-governing territorial (local) communities.

Discussion and conclusion. The problems associated with modeling a trajectory of Ukraine’s
sustainable development, ensuring the reliability and efficiency of the functioning of the state’s economy
as a systemic formation of an advanced level of complexity, occupy a significant place in the theoretical
and practical activities of Ukrainian society and government in most countries and the supranational
unions. Therefore, qualitative improvement of the essence of the strategy of sustainable development is
the identification of the policy with the guarantor of the stability and inevitability of economic, social
and political revival of the country. During the last decade these problems have become the epicenter of
implementation of state efforts in Ukraine, which can be solved only by the consequences of building
up adequate to real current processes territorial natural and economic complexes (by the scale and
dimensions of the macroeconomic regulation of their development). It should be noted that the
development of a sustainable development strategy and, accordingly, the formation of territorial natural
and economic complexes in Ukraine are possible as a result of the cascade format of organization of
production and economic, interregional and inter-sectoral interaction of regional social and economic
systems. At the same time, the real result can be achieved by taking into account the three constitutively
key regularities of ensuring the effectiveness of the functioning of the latter and the dominants of the
corresponding type of the systemic and universal concept, which determine the transition of Ukraine
and its regions to sustainable development in the conditions of resource constraints and constant
strengthening of social, political, military and economic threats to the creation of the state of Ukraine.

The first phenomenon reflects the possibility of achieving the density of interconnection and
interdependence between the economic, energy, environmental, social and naturalistic components of
the development of modern regions of Ukraine, according to which their transformation should begin
with the middle of the traditional complexity of regional social and economic systems and their social,
production, society, communication and infrastructural institutions as natural components of
endogenously directed evolutionary changes.

The second phenomenon requires a target development trajectory taking into account the
opposite social and political tendencies and priority directions of the reformation of the state
administration system by building up, mastering and rationalizing the use of natural resource potential,
the existence of which is caused by a high need not only in the development of the industrial, but also
socio-humanitarian and spiritual and cultural spheres of regional social and economic systems. The
latter, as is known, should have sufficient pace of intellectual development and purposeful generation of
systemic features for sustainable development, which is identical to the modern ideological and legal
foundations of Ukrainian society.

The third phenomenon has a synergistic impact on the processes of transformation of the
boundaries of modern territorial natural and economic complexes (due to incorporation into the cascade
format of production and economic interaction, interregional and inter-sectoral parameters and,
accordingly, the scale of the strategic potential of the regions of the state) from the standpoint of
reliability and sustainability of functioning, and forms the goal-setting principles of their sustainable
development. This is likely to be determined using economic and statistical evaluation procedures that

are currently established in the EU, according to the NUTS (Nomenclature of Territorial Units for
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Statistical Purposes) rules. Therefore, it will secure (relying on the experience and historical sources of
the functioning of the eastern and western institutional matrices, the corresponding geocultural
variability of the European community): overcoming the disadvantages of the modern administrative
and territorial system, eliminating the signs of destruction of the creation of the state of Ukraine and
deconstructionism.

In general, based on the analysis of the current state and estimated prospects of the development
of the strategic potential of natural resource, production and social spheres of activity, the concept of
sustainable development in Ukraine is proposed to be implemented considering alternative options for
achieving the expected results. The proposed program cycle for the implementation of the national
paradigm of sustainable development of Ukraine on the basis of modern post-classical philosophy, theory
and economics of business, provides the framework for an adequate determination of the priorities and
stages of this process in line with the global challenges of the 21st century.
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Abstract

Considering sustainable development as the ideology of the new millennium, we note that its
foundations are in the area of general processes of technospherization of human thinking and economic
behaviour. However, the gradual perception of the falsity of the chosen path contributed to the
emergence of a number of conceptual approaches to overcoming environmental, social and economic
problems that had arisen. The concept of sustainable development has its own background, is gradually
formed by society, and is not completed. Today there is every reason to talk about it as an ideology, but
not so much in the time dimension, as in the notional one, which implies an approach to the
corresponding social and economic paradigm of management. The latter was determined by a number
of strategic priorities, which naturally changed from resource security to the sustainable development of
biodiversity. The ideology of the third millennium requires a revision of the dominant components of
sustainable development in the context of systemic crises of the world economy, the growth of social

tension, the renewal of value orientations of society development, etc.
Key words: sustainable development, environment, resource security, environmental economics.
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Abstract

A whole new and unprecedented reality is being intensively formed in the world. 2020 and 2021
will enter the history of mankind under the name of Pandemic "Covid-19". But despite its grand scale
and significant negative impact on the global economy and the human psyche and worldview, it is more
appropriate to consider it as just one separate episode of the unprecedented processes taking place in the
world. The term "inclusive capitalism" quickly gained popularity. It is used by statesmen, politicians and
journalists to characterize the process of transition from the now apparently outdated and diseased
capitalism to "inclusive capitalism". According to the founders of "inclusive capitalism", this is a type of
capitalism dominated by giant corporations, which aims to take on the responsibilities that states owe to
today. In 2021-2022, key vectors were identified and formed that lay the groundwork for a different
consciousness, thinking, and practice from the traditional. At the same time, it is becoming clear that
the general debates, discussions and theories characteristic of the twentieth century on political,
economic and social problems are losing their relevance and prospects for realization. At the forefront is
radical pragmatism, which in the next 20-25 years will be a key factor in the establishment and
maintenance of stable living conditions for humankind, sustainable global and regional development [5].
Under such conditions, the main task is to ensure that the interests and goals of the key actors in global
processes do not conflict with the core interests and goals of the people. Over the years, legislative,

executive, judicial, and mass media institutions have been considered components of the exercise of
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power in any country. At the current stage of global development, two more - no less influential and
unquestionably components - have been added in the form of transnational corporations and Think
Tanks

Key words: Current peculiarities of global development; Rational management of resources; Growing

ecological boundaries; Radical pragmatism; Priorities and resources; Integral and partial resources.
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Abstract
It begins to be recognized that humanity's present and future integral resources depend not only
on ownership but also, above all, on their rational use and the effectiveness of optimal management
systems. The development of mankind has taken on a pronounced anisotropic character, which may lead
to new conflicts, racism, segregation, significant weakening of democratic institutions. In these
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conditions, special attention and efforts are needed for each country only to formulate and implement
the most concretized action plan for its development. The key issue of such programs is to determine the
development priorities of the country and to develop optimal schemes and regimes for the management
and use of integrated resources to ensure their implementation. Success will be achieved by countries
that are able to balance their goals and aspirations and their own capabilities and skills, or to create the
conditions for sustainable development, which largely depends on the structure and characteristics of
their integrated resources. Another and probably a fundamentally new component of the universal
classification of integrated resources is the so-called "Data resource", known in recent years as "Big Data"
and whose special place and role in modern life does not require further explanation [10]. Big data is the
fuel for modern analytical research. They explain how consumers can access this data and what they
need to do to make effective use of the data. The main and necessary feature that this resource must meet
is the objectivity of the data and an adequate description of the characteristic phenomenon. The main
trend of the current stage of global development has been clearly identified - a sharp rise in the factor of

integrated resources and its decisive impact on almost all types of global processes.
Key Words: Universal resource classification, development programs, integrated resource management,

optimal resource usage schemes, time-space, energy. Promotion and partial resources. Data resources,

data structuring, unified development process.
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APAJIbCKUY PETYOH: IIEPCITEKTUBBI UCITOJIb3OBAHUA
COJIECOIEPXAIIEI'O 1 PACTUTEJIBHOTI'O CBhIPbA

HWcaepa A.Y.
IO>xHo0-Kasaxcrauckuii yuusepcurer um.M.Ayaszosa/lllsiMkeHTCKI# yHUBEpCHUTET, T.1IIpIMKeHT,

Kasaxcran

Ogpuum u3 riaBHbIX GoratcTB Pecmy6inuku Kasaxcran gBifeTcs MUHepaJIbHO-ChIpbeBas 0asa.
OueHKa IIPUPOJSHBIX PECYPCOB, UX 3aIaCOB, JOOBIYM U PALMOHATBHOTO HCIIOMB30BAHUA CTAHOBHUTCS
BaXXHO 3a7iaueii 1711 PasBUTHA U SKOHOMMYIECKOTO POCTa Hallero rocyzapcrsa. Heobxozumo ormeTuTs,
YTO paIMOHAJbHOE HCIIOIb30BAHME INPHUPOAHBIX PECYPCOB, BKIOYas MHHEPAIbHO-CHIPbeBYIO 6asy,
IoJpasyMeBaeT MaKCHMAaJIBHO IIOJIHOE M3BJIedYeHHe BCEeX IIeHHBIX KOMIIOHEHTOB C HAaUMEHBIIUM
U3MEHEHNEM peCypCHOTO IIOTEHIHana M COCTOSHMA OKpyxkKamomeil cpepsr [1]. Kasaxcram umeer
Pa3BUTYI0 MHHEpPAIbHO-CHIPbEBYIO 6asy, IPH STOM, IO 3allacaM ITOJIEe3HBIX MCKOIIAeMBIX pecIry6inKa
3aHUMaeT LIIeCTOe MeCTO B Mupe. B mepcrexTuBe 60 b1I0€ 3HAUEHIE IPUOOPETAIOT IIPOTHO3HbIE 3aIIackl
IIOJIE3HBIX MCKOIIA€MbIX, K KOTOPBIM MOXXHO OTHECTU U MECTOPOXAEHNU PasJIMIHBIX COJIeil. ApalbCcKoe
MOpe U CHCTeMa 03ep, PacIIOIOXKEHHBIX BOKPYT, IPEICTABIAIOT CO60M MHUHEpaIbHO-CHIPhEBYIO 6asy
Pa3IMYHOTO COJIECOAEPIKAIIETO ChIPhS, HAUWHAS OT PA3HOOOPA3HBIX TUIIOB COJIel U 3aKaHUYMBAsS BUIAMHU
pamsl, WIOB U, YTO BAXXHO OTMETHUTH, OTXOZBI IIOCIE IMepepaboTKu UCXOAHBIX coseil. Oco6blil HHTepec
IpeZCcTaBageT coleHoe 03epo JIxkakcel-Kibrd, KoTopoe B pe3ysbTaTe BBICBIXAHHMA IIPEBPAaTHIOCH B
MecTOpoXKZeHue conu. HecMOTpsl Ha JONTYIO MCTOPUIO U3Y4YEHUS CHCTEM O3€p M CaMoro ApajbCKOTO
MODs, PAJ, yCTaHOBIEHHBIX I1aPAMETPOB XUMHYECKOT0, MUHEPAIOTUIeCKOT0 ¥ MUKPOOHOTIOTHIECKOTO
cocraBa Mecrtopoxgenus Jxaxkcel-Kiasra TpefyeT  HONONHUTENBHBIX  HCCIENOBaHUIl.  OJTa
HeOOXOAMMOCTh IIPOAUKTOBAHA IIOMCKOM pPAaIllMOHAJIBHOTO HCIIOJNB30BAaHUA BCETO IOTEHIIHMAaNa
MUHEpPaJIbHO-CBIPhEBOiI Ga3bl.

B oToif CBfA3M, LENBIO HCCIAENOBAaHUS OBUIO M3ydeHHe BO3SMOXKHOCTH MCIIOJIB30BAHIA
COJIeCOZepIKalleTo CHIPhA OCTAHIEBOTO o3epa JKbIKChI-KiIbId 1 eKapcTBeHHBIX pacTeHuil ApaJIbCKOro
peruoHa [Ig UCIIOIb30BaHUA B KOCMETOJIOTUIECKUX IeJIAX.

OO6BeKTHI M METOABI MCCIICIOBAHMUS

Ob6rexToM HCCIEZ0BAHAA OBLIO TeppUTOpHA MecTopoxenus Jxaxcel-KiIbrd, pacionroxeHHOTO
B ceBepo-BocTOYHOM [Ipuapanbe, k ceBepo-BOCTOKY oT 3anuBa Capsi-Jaranak ApasbCKOTO MOps, U
sanumatomero Jxakcel-Knbrickyio xoriaoBuny. Kpome TOro, B HCCIeZOBaHMAX MCIONB30BAHO
coJiecozepialllee ChIpbe MECTOPOXKI,EHUA: FaIUTHBIE, CyIb(aTHbIe, MATHUEBbIe, CMELIaHHBIE COJIU, Pala,

VL.
. 2 2
ITnomazns CeBepHoro OacceiiHa c¢ octpoBamu - 19,21xm , Ge3 ocrpoBoB — 18,97xm . ITnomazs

IOxHOrO Gacceitna Goee 35KM2 (6e3 ocTpoBoB). PaitoH MeCTOpPOXXIeHUS IIPUHAIEXUT K 30HE IIyCThIHD
¥ IONYIyCTBIHB, TZie CPeJHEerofloBoe KOJIHMYeCTBO OCAZKOB cocTaBiafeT 126-182 mm, moHmKasice B
3acymrTuBble Togsl 10 64-70 M.

Teororuveckme wncciregoparmg tnposoguwnuce TOO «OHMKC» mo sakasy AO «Apantys».
W3yueHne MeCTOpOXZEHHA Ha TDJIyOMHY IIPOM3BOAUIOCH OYypoBBIMU CKBOXMHAMH. OGBEMBI
pasBemouHoro Gypenus cocraBuau 392 ckpaxuus! (847,5M), B Tom uucie Ha IOxHOM Gacceitre 252
cxBaxuHs! (494,5M) u Ha CeBepHOoM Gacceitre 140 ckBaxus (352,5m).

Merozsr gup@epeHIHaIPHOTO TEPMHIECKOIO aHAIH3a H JHQQEpEHLHAIPHOH CKaHHPYIOIEH

Ka/IOpDHMETPHH GBLIN HCIIOJIb30BaHBI AJIA H3y4IeHUA XNMHYECKOro, MHWHEPaAJIbHOTO n
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MUHEPaJOTHYeCKOr0 COCTABOB COJIECOZEPXKAlllero CHIphA. AHaIM3Bl IIpoBefileHBl B Ilo3HaHBCKOM
rocyfactBeHHOM yHuBepcurere uM.A.Munxesuua (Iloasura).

Mnuxrpobuosorayeckoe 06cr€40BaHHE TPOBOIVIIM COTJACHO IPHUHATBIM B MHKPOOHOJIOTHU
MeTOJUKaM C U30JIAIMell MUKPOOPraHU3MOB Ha COOTBETCTBYIOMIMX ITUTATEIbHBIX CPeJIaX C COTEPXKAHUeM
1,0% NaCL: rerepotpodsr —Ha MIIA, suTepobakrepuu —Ha cpefie DHI0-II10CKpeBa, MUKpOMUIETHI-Ha
cpezie Yamexka.

Crarucruyeckne aHAAH35L ~ OKCIIEPUMEHTHI IPOBOAUIM B TPEXKPAaTHOH IIOBTOPHOCTH,
PaccuursiBanu BeruduHy cTaHzaprHoro otkiaoHenus npu 0.95>P>0.80. Cratuctuueckyio o6paGoTky
IIPOBOAMJIM C IIOMOINBIO IakeTa crarucrudeckux mporpamm Microsoft Excel mHa mnepconambHOM
xoMmrbioTepe «Pentium-IV».

PesysraTs! HCCIeZOBAHUHA 1 UX OOCYKIEHIEe

Mecropoxgenue [I>xakcsl-Kiasrd Ipuypo4eHO K COBPeMEHHBIM O3EPHBIM OTJIOXeHHuAM. Bce
COJITHBIE 038pa MECTOPOXKAEHHUA II0 UX PEXUMY, COCTaBy COJIEBBIX 3aJleXKel 1 0COOeHHOCTAM T'eHe3HCa,
JenATCA Ha TPU OCHOBHEBIX THIIA: MUPaOMINTOBEIE, TEHAPJHUTOBbIE M [aIUTOBBIE. Y CPeJHEHHEIe JaHHEIe
II0 KOMIIOHeHTHOMY cocTaBy CeBeproro/IOxHOro 6acceifHOB BBITLAAAT CIeAyIomuM o6pasom, %: NaCl-
92,23/92,27; Ca -0,46/0,74; Mg -0,64/0,40; SO ,-2,4/2,4. Munepaoruyeckas XapaKTepuCTHKA TaJTUTOBOTO

macra npezcrasiaeHa, %: ranurom —90-96, sncomurtom -1,2-2,6, mupabwinrom -0,2-1,9, runcom-0,2-1,4.

Meromamu nuddepeHINaTBEHOTO TEPMHUYECKOTO aHanu3a U guddepeHINaNIpHON CKaHUPYIOMEH
KaJIOPUMETPUH GBLIO YCTAHOBIEHO, YTO B UCXOLHOM COJIECOePrKallleM ChIpbe MECTOPOXKAeHwUs [I>KaKChI-
Kisra mpucytcrsyer NaCl ot 98,8 mo 99,4% Na2C03, CaSOsx2H20, Na2SO4, Na:SiOs. B oTmenpHbIX
o6pasuax IPUCYTCTBYIOT MUHEPAIHI G0jiee CIOXKHOM CTPYKTyps! Kak actpaxanut (Na2Mg(S04)2 x4H20).
Hexoropsie o6pasisr coseil mpezcTaBasior coboit cmecs ranura (NaCl), acrpaxarnura (Na2Mg(SO4)2-
4H>0), rexcaruzpuna cynbbara maraus (MgSOs x6H20), rumca (CaSOsx2H20) u cynasdaTta HaTpma
(Na2SOs4), mpegmonoxurensHo B Buge mupadriuta (Na2SO4 x4H20).

VHTepec mpesCcTaBisIIOT OTXOZBI IIPOM3BO/ICTBA IIOBAPEHHOM COJIU STOTO MECTOPOXKAEHHUH, KOTOPbIE
cozepkar 65,5% xmopunos (NaCl), 24,5% cyasdaTos (CaSO4x2H20 u Naz2SO4), 6,5% xapbonaToB HaTpusa
(Na2CO0s3), 3,5% cunukaros Hatpus (Na2SiOs).

ITomuMoO 3TOTO, MECTOPOXKAEHNUE PACIIoiaraer GOIBIINM 3aIIaCOM SOHHOMN MINCTON IPSI3H, KOTOPOe
II0 TIPOMCXOXKAEHHUIO ¥ XMMUIECKOMY COCTaBy OTHOCHTCSA K MaTepPUKOBOMY MJIOBO-CYIbGUAHOMY THUILY,
B COCTaB KOTOPOH BXOZSAT IIECOK, IJINHA, CEPHUCTHIE COEeJUHEHUs >Xeje3a, KOJIJIOWJHBIE BellecTBa
MUHEPaJIbHOTO M OPraHUYeCKOTO IpOMCXOxjeHus. KoamdecTBO BOABI KOJIeGnercs B Ipejesax
37,5+3,5%. VlonHsI# cocTaB pacTBOpa XUAKOH (assl rpasu npepcrasiser: HaTpus — ot 1,99 no 18,12%;
cynbdar- uoHa ot 25,7 1o 44,23%.; xansuua- ot 1,11 mo 2,16%.; maruus — ot 3,89 mo 4,24%.; xaaus — ot
0,78 mo 1,11%.; xapbouart -uona— ot 0,22 xo 0,57%.; x1opa— ot 1,89 mo 3,11%. Kpome Toro, ona cozepxur
60JIb1II0e KOTMIECTBO MUKPOIIEMEHTOB.

Oco06sIit MHTEpeC IpeJCTaBafeT pala - KOHIEHTPUPOBAHHBIN PAacTBOP COJIEH, IPONUTHIBAIONUIUI
3 0 0
conessie 3anexxu. [ImorHocts pamsr: 1,15-1,40 r/cm mpu Temmepatype ot +7 C mo -16 C. Bogoponusiit

3
mokazarens (pH) — 6,79-7,33. Munepanusarus pamnst — 299,29-428,18 r/gm * [lia usydeHus BeTHMIUHEL
WCIapeHMs pambl Ha KaxgoM u3 GaccedinoB (CeBepusiit u IOxxHbIN) 65110 0GYyCTpPOEHO IO IBa

WCIIApUTeNIA AL pamlbl (PaccoioB) M IIPECHOH BOZBI. 3aMephl M pacyéTsl Iokasanu, uTo B CeBepHOM
2
Gacceiite 3a CyTKH 06BEM HcIapeHuii pamst cocrapuser 3,343 /M , B IOxwHoM Gacceiire - 4,020 /M2,

3
IIpU 3TOM TOZIOBO¥ OOBEM MCIIapeHuil pamsl 0 GacceifHaM, cocTaBigeT, MH.M : CeBepHBIi GacceiiH —
20,26; IOxwsrit Gacceitn - 53,41.
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HecmoTpst Ha M3BecTHbIe aHTHCENTHYECKHE U OTGEIMBAIONIME CBOMCTBA COJIM, HACHIIEHNE KOXKU
MUHepaJaM{, MakKpo U MUKPO3IJIIEMEHTaMU, YCKOpeHUe pereHepanHH IIOBPEXFEHHFIX TOKPOBOB U
CTUMYyJIMPOBAaHWE BETeTATUBHOM HEPBHOI CHCTeMBI, AAHHBIH KOMIIOHEHT He3aCIy)XXeHHO o00oiifeH
BHuUMaHUeM [2]. VI3BecTHO mpuMeHeHue conell u rps3eit Meprsoro mops, ozep Ppanmuu u ['aGoxa B
KocMeTosorudecKux ueisx[3,4], mpoBegeHsI WCCIeNOBAaHWA, CBA3aHHbIE C MCIOJIb30BaHUEM
MHUHepanbHOI BoAsl MepTBOTO MOps AJIA 3aIUTHI KOXKHU OT 3aTPA3HAIONINX aTMOcGhepy MHTPeAUeHTOB
[5]. JlabopaTopHsIe SKCIIEPUMEHTSHI IIOKA3aJIH, YTO COJIH, palla U rinHa o3epa Jxakcs-Kisra geiicTByior
ryOuTeIbHO Ha OPraHU3MbI-TUAPOOKUOHTSL, B T.4. TATOTEHHYIO MUKpodIopy [6].

[l panroHaIbHOTO UCIIOIB30BAHMS BCETO IOTEHI[NAA MUHEPAIbHO-CHIPheBOi 6a3bl HEOOXOANMO
YUIUTHIBATE U PACTUTEIbHEIE PECYPCHI peTHOHA. B HacTosImee BpeMs B IIyCThIHEe APaIKyM Ha TEPPUTOPHUU
Kazaxcrana saperucrpupoBano 342 Buza COCYZUCTBIX pacTeHUH, oTHOCAMmuUxXcA K 43 cemeiicream u 170
pozam. K Bemymum cemeticrBam otHocarca: Chenopodiaceae (83 Bugma), Asteraceae (45), Brassicaceae
(32), Fabaceae (22), Poaceae (19), Boraginaceae (13), Cyperaceae (5), Apiaceae (5). Cpefu »XU3HEHHBIX
¢dopm mpeobramator opuHomeTHukH (41.5%), TpaBsHucreie MuoroneTHuKH (31.9%) u KycrapHUKHU
(16.7%). Wccnemosaumus [lumeesoii JI.A. u IlankpartoBoit Y. [7] moxasanu, uro ¢ropa ApanbCKoro
nobepexbs HacuuTbiBaeT 414 BumoB, oTHOCAmUXCA K 43 cemelictBam u 192 pomam. Hamu cocraien
KOHCIIEKT (PJIOpBI JIeKapCTBeHHBIX pacTeHui Ilpuapaies, IpecraBieHHbIH 56 BumaMu pacTeHUi u3
KOTOPBIX, K ceMelictBaM Asteraceae orHocurcs 25%, Podceae 32%, Amaranthaceae 22%, Tamaricaceae
21%. Merozmom TBepZoGdasHOH MHUKPOSKCTPaKINH u KOMILIEKCHOH IOBYXMEpPHOI
razoxpomarorpadudeckoit macc-cuekrpomerpuu (SPME-GCxGC-ToFMS) 6sl1 ompepeneH cocTaB
6UOIOTUYECKY aKTUBHBIX OPTraHIYeCKUX COeJUHEHN (PUTOMACChI TAKKMX BUIOB pacTeHuit, KakArtemisia
albaL., Achillea millifolium L., Eleagus commutate Bernh.ex Rydb., Psoralea drupacea Bunge., Artemisia
cina O.Berg., Thymus vulgarisL., Morus alba L., Salvia pratensis L.,Glycyrhiza glabral., Tanacetum
vulgarel.,Polygonum aviculareL.,Alhagi pseudoalhagi Gagnebin., Peganum harmalal., xoropsre
COCTaBUJIIM OCHOBY JIEKAPCTBEHHOTO KOMIIOHEHTAa KOCMETHYeCKo# mponykuuu. JIas 3aMeHBI
HUCKYCCTBEHHBIX OTZyIIEeK OBLIM KCIIONB30BAHBI SKCTPAKThl 3(UPO-MACIHUYHBIX pacTeHHi Syringa
vulgaris L., Mentha arvensis L., Aesculus hippocastanum L.,Melissa officinalisL., Sambucus nigralL.,
Robinia pseudoacacia L., Rosa caninal.

Pazpaborano Gosmee 10 mpoTOTHMNOB KOCMETOJOTMYECKOH IPOAYKIWH, BKIIOYAIOIIUE COTU AJIA
BaHH, CKpabbl, MacK, MbLIa M T.[., HU3y4Y€HO HMX BIUIHHE Ha COCTOSHUE Pas3HBIX THIIOB KOXU.
IIpenBapuTespbHO IOJy4YeHHBIE Pe3yJAbTAThl  ITOKA3BIBAIOT  IEPCIIEKTUBHOCTh  MCIIOIb30BAHUIL
OTEYeCTBEHHOTO COJIECOZEP)KAIler0 U PACTUTEIBHOIO CHIPbA M HEOOXOZUMOCTh IaTbHENIINX
WCCIeZoBaHUi B PaI[OHATbHOM MKCIIOJIB30BAHUM BCETO IOTEHI[ANa MHHEPAIbHO-CHIPbeBON 6asbl
Mmectopoxzenus Jxaxcel-Kiusra u mpuneratomeii Teppuropuu. CodeTaHre PacCTUTETBHBIX U COJIEBBIX
pecypcoB TIO3BOJIUT pa3paboTaTh IIHMPOKUN aCCOPTHMEHT KOCMETOJOTMYECKOU MPOAYKIIUHU [AJIS BaHH,
mpuModeKk U mosnockaHuil. [lomyuennas wuHbOpMaIus [aeT OCHOBAHWE I IIPOTHO3HPOBAHUAL
IEPCIEKTUB HCIIOJNb30BAHUA  COJIECOIEPKALIIX U PpAaCTUTENbHBIX pECYpCOB B KypOPTHO-
6aIbHEOTIOTHYECKOM JIEYeHUH U CO3JaHMU KOCMETOJOTMYEeCKOTO IIPOM3BOACTBA JJIA MHHOBAI[MOHHO-

MHJIYCTPHAJIBHOTO pa3sBuTus [Iprapanbckoro permoHa.

3axmodyeHnue
ITpoBeneHHBIH aHAIN3 COCTOAHUA MIHEPAIbHO-CBIPhEBOii 6assl MecTopoxaerus Jpxakcsi-Kibra

B APEUII)CKOM PpermnoHe IoKasaj IHI/IPOKI/Iﬁ ANAIIA30H BO3MO>XHOCTEH HCITOJTb30BAHUS COoJIeCOoAepiKallero
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coIpbs. Kpome Toro, B perrone uMeroTCs Bee IIPEITIOCHUIKY /I Pa3BUTHA KOCMETOIOTMYEeCKOH OTPaCIH,
IZle Ha OCHOBE COJIECOZEPXKAIETO M MECTHOTO PACTUTEIBHOTO CHIPhSI MOXHO ITPOM3BOAUTH IIHMPOKUIT
aCCOPTHMEHT KOCMETOJIOTHYECKON IPOAYKIMMU, YTO HO3BOJIHUT HE TOJIBKO PAlOHATBHO HCIIOIB30BATh
MUHEpaJIbHO-CHIPhEBYIO0 0asy Mecropoxzgenus [I>xaxcsi-Kisrd, HO OyzeT criocoOCTBOBaTh CHIDKEHUIO
COIIMATBHOM HATIPSDKEHHOCTU B PETHOHE 32 CUeT CO3JaHMUA JOIOTHUTEIbHBIX PAGOTIHX MECT.
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BO3MOXXHOCTH HCIIOJIB30BAaHUA COJIECOZEPIKAIET0 ChIPbA oOCTaHLeBoro osepa JDKbIKchI-Kimbra u
JIEKapCTBEHHBIX pacTeHUiNl ApajbCKOTO peruoHa [Ajisi HCIOJIB30BAHUS B KOCMETOJIOTMYECKUX IeJIIX.
leonoropasBesouHble UCCIENOBaHWUA IIOKA3alIM, YTO COJEBOE MECTOPOXJEHUE IIPe/CTaBIeHO:
aCTpaxaHWUTOM, MHUPAOWUIUTOM, TEHAPZUTOM, PAaCIOJIOXEHHOM Ha CJOe MWIa, JIOKEM  COJIIHBIX
OTJIOXKEHUI ABJIAIOTCA TEMHO-KOPUYHEBbIE IJIMHBI, peXke - IIMHUCTHIE NTeCcKU. VIHTepec IpeCTaBIsioT
OTXOZBI IIPOU3BO/ICTBA IIOBAPEHHOM COJIY STOTO MECTOPOXKIEeHH, cogepxamue 65,5% xmopuznos, 24,5%
cynsdaTos, 6,5% xapbonaroB Harpus, 3,5% CHUIMKATOB HATPUA M [JOHHBIM COIECOAEPXKAIIUI I,
HMMeIOWNI CIe QIO HOHHBIN cocTaB: Hatpus — oT 1,99 mo 18,12%; cynbdar- nona or 25,7 o 44,23%.;
kanbiua- or 1,11 no 2,16%.; maraus — ot 3,89 mo 4,24%.; xanus — or 0,78 mo 1,11%.; xapboHar -noHa—
ot 0,22 mo 0,57%.; xsmopa— ot 1,89 mo 3,11%. Kpome TOrO, BO3MOXXHO HCIIOJIB30BAaHHUE PAIlbl C TAKUMHU
IoKa3aTeIAMU: IIOTHOCTS: 1,15-1,4 r/cm3 mpu temmeparype ot +70C mo -160C, BogopoHbIil HOKa3aTeIb
(pH) - 6,79-7,335, munepanusanus pambl — 299,29-428,18 r/zm3. CocraBneH KOHCIEKT (hropst
JIeKapCTBEHHBIX pacreHuil llpmapanes, npezacraBieHHBIH 56 BHAAMU pacTeHUH M3 KOTODPBIX, K
cemeiictBam Asteraceae orHocuTca 25%, Podceae 32%, Amaranthaceae 22%, Tamaricaceae 21%.
Mertozmom TBeprodazHOM MHKPOIKCTPAKIIMK M KOMIUIEKCHOM ABYXMEpPHOM ra3oxpoMarorpadudecKoit
macc-crektpoMerpun (SPME-GCxGC-ToFMS) mpoananuzupoBatu 6MOXUMUYeCKuil cocTtas 13 BUAOB
pacTeHui, COCTaBIAIOUIMX OCHOBY PAaCTUTEIBHOTO KOMIIOHEHTa KOCMETHYeCKOH IIPOLYKIIUHY, U BBISBIIIN
ot 196 no 207 BunoB dpeHonbHBIX coeguHenuil. B [IpuapanbckoM peruoHe UMeIOTCS BCe OCHOBAHUSA JJIA
pasBUTHA KOCMETOJOTMYECKOH OTpaciu, dYTO OyZeT CIOCOGCTBOBATH CHIDKEHMIO COLMATbHON
HAIpPOKEHHOCTH B PETHOHE 33 CYET CO3JAHUA [OIOTHHUTENIbPHBIX PabouMXx MeCT U YIYYLIEHUIO

30JIOTMYeCKOH CUTYaIluU B PETHOHE.

KiroueBsie cioBa: MECTOPOXaeHUe ,Z[)KaKCBI—K.TIBI‘I, coseconepikaiiee CrIpbe, rajuTHasd COJb,

cynbdaTHasA CoJb, palla, MHHEPaIbHO-ChIPheBbIe PeCypChl

THE ARAL REGION:PROSPECTS OF USE SALTCONTANING AND PLANT RAW
MATERIAL
Issayeva A.U.
M. Auezov South Kazakhstan University/Shymkent University,
Shymkent, Kazakhstan

Abstract

Rational use of mineral resources is becoming an important task for the development and
economic growth of Kazakhstan. The purpose of the study was to study the possibility of using salt-
containing raw materials of the Jyksy-Klych remnant lake and medicinal plants of the Aral region for
use for cosmetic purposes. Geological exploration studies have shown that the salt deposit is represented
by: astrakhanite, mirabilite, tenardite, located on a layer of silt, the bed of salt deposits are dark brown
clays, less often clay sands. Of interest are the waste products of the production of table salt of this
deposit, containing 65.5% chlorides, 24.5% sulfates, 6.5% sodium carbonates, 3.5% sodium silicates and
bottom saline silt having the following ionic composition: sodium — from 1.99 to 18.12%; sulfate-ion
from 25.7 to 44.23%.; calcium - from 1.11 to 2.16%.; magnesium — from 3.89 to 4.24%.; potassium — from
0.78 to 1.11%.; carbonate-ion — from 0.22 to 0.57%.; chlorine — from 1.89 to 3.11%. In addition, it is
possible to use brine with the following indicators: density: 1.15-1.4 g / cm3 at temperatures from +70C
to -160C, hydrogen index (pH) - 6.79-7.335, brine mineralization - 299.29-428.18 g / dm3. A summary
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of the flora of medicinal plants of the Aral Sea region has been compiled, represented by 56 plant species
of which 25% belong to the Asteraceae families, Poaceae 32%, Amaranthaceae 22%, Tamaricaceae 21%.
By the method of solid-phase microextraction and complex two-dimensional gas chromatographic mass
spectrometry (SPME-GCxGC-TOFMS), the biochemical composition of 13 plant species that form the
basis of the plant component of cosmetic products was analyzed and from 196 to 207 types of phenolic
compounds were identified. There are all grounds for the development of the cosmetology industry in
the Aral Sea region, which will contribute to reducing social tension in the region by creating additional
jobs and improving the eological situation in the region.

Key words: Dzhaksy-Klych deposit, salt-containing raw materials, halite salt, sulfate salt, brine, mineral

resources.
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Abstract

Major part of forests of Georgia are degraded and need rehabilitation. Most of all have been
degraded beech forests due to their valuable wood. It has historical and economic reasons that began in
early centuries and continue nowadays. The new wave of degradation was observed just in last decades
too, in 2006-2012, when long-term licenses for forest exploitation have been given to foreign
businessmen. It wasn’t as profitable for the country’s budget as the government expected though had
adverse ecological effects and increased beech forests degradation. To rule out such voluntary decisions
of governments in future we must develop the real sustainable forest management based on
internationally admitted principles of sustainable forest management instead of declarative one which
will be defended legally and won't allow any government to take decisions resulting in deterioration of
forest ecology, degradation and lost of biodiversity of the country.

Keywords: degradation, forest, sustainable, resource, beech, ecology, logging, certification, biodiversity.

86



OUTOMEJIMOPATVIBHAA OYVICTKA CTOYHBIX BOZ], PAPMAKO-
KOCMETOJIOTUYECKUX ITPEAIIPUATUI

Hcaera A.Y1,, Jlecka B.2, AGy6akupora A3

! FOxcr0-Kasaxcrarckuit yaupepcurer um. M. Ayssopa/lllsiMKxeHTCKHE yHHBEPCHTET, I. [I[pIMKeHT,
Kasaxcram

2 Ilosmansxud yrusepcrarer um.A. Munxeprya, Ilosrass, [lorsma

3M0xHO0-Kasaxcrarnckus yaupepcurer um.M.Ays308a

B macrosmee BpeMs B MHpe 0OGOCTPMIKCEH IIPOOIEMBI, CBA3aHHBIE C COCTOSHHMEM OKpY’Kalomlei
cpeapr. OJHUM U3 TIaBHBIX 3aIPA3HUTE e IIPUPO/BI ABJIAIOTCA JeTepPreHThl, UCIIOIb3yeMble B hapMaKo-
KOCMETHYEeCKOM IIpOU3BOZACTBe. JlaHHBIE OTXOZBI 3aTPA3HAIOT IPUPOAHbIE BOJOEMSI U IIOYBY, JETydUHUe
CoeMHEHUs 3arpA3HAIOT Bo3nyX. C BosHuUKHOBeHHeM B XIX B. MBLIOBApEHHOH NPOMBINIIEHHOCTH,
IIPUPOJHEIE MOIOIIYIE CPeICTBA OBICTPO YTPATHIIM CBOE XO34HCTBEHHOE 3HAUEHIE.

O6pazoBaHye 3HAYUTEIBHBIX KOJIHUYECTB CTOUHBIX BOZ B peciyOiauke KasaxcTaH, 3arpA3HEHHBIX
Pa3sIMYHBIMK MOIOLIMMM CPeZCTBaM, IOBBILIEHUE TPeGOBAaHUI K KaUeCTBY OYHUIIEHHBIX CTOYHBIX BOZ,
00yCIOBIMBAIOT IIPUMEHEeHNe PAa3HOOOPa3sHEIX METOZOB MX OuMCTKH. CHHTeTHYeCcKye ITI0OBEPXHOCTHO-
axtusHble Bewectsa (CIIAB) mpezxcraBisior coboil OOLIMPHYIO TPYNITy COeSUHEHU, Pa3IHYHBIX II0
CBOe#l CTPYKType, OTHOCAIIUXCA K PasHBIM KJaccaM. ODTH BellleCTBAa CIIOCOOHBI afCcOpPGHpOBAaThCA Ha
IIOBEPXHOCTH paszerna a3 U IMOHIKATh BCIECTBHE 3TOTO IOBEPXHOCTHYIO SHEPrHUIO (IIOBEPXHOCTHOE
HaTsDKeHUe). B 3aBucumocTu ot cBoiicTs, npossisiemsrx CITAB mpu pacTBopeHuu B BoJie, UX AT Ha
aHMOHOAKTHBHBIE BelllecTBa (AKTUBHOM YaCThIO ABJIAETCA aHUOH), KATHOHOAKTUBHbIE (AKTUBHOM 4aCThIO
MOJIEKY I IBJIT€TCA KaTHOH), aM(OIUTHbIE U HEHOHOTeHHBIEe, KOTOPbIe COBCeM He noHusupyorca (Bhairi
and Mohan, 2007) .

OcuoBubiM ucrounukom CIIAB sBusiorcs Molomue cpencrBa (ZeTepreHTHI) — BeIECTBa,
yCHIHBAIOIIUe MOIoIlee eiicTBre BOABI. B HacToAIee BpeMs CyINecTBYIOT Pa3IHIHbIe METObI OYHCTKU
CTOYHBIX BOJl, COZEPKAIIUX B CBOEM COCTaBe HeTepreHTsl. O4uCTKa BOIBI aACOPOLMEll Ha yTI/IAX, IIe
afcopOeHTHI, IpUMeHAeMble AJIA OYMCTKU BOXBI, JO/DKHBI YIOBJIETBOPATH PALY TPeOOBaHUIl: MMETh
6oMBLIyI0 COPOIIMOHHYIO €MKOCTb; O0JafiaTh BBICOKONH MeXaHMYeCKOH IIPOYHOCTBIO; JIETKO
pereHepHpOBaThCA; HMETh HH3KYIO CTOMMOCTb. bBoJjblIasg IIOBEPXHOCTb afCcOpOIMM CBOMCTBEHHA
BeIl[eCTBAM U MaTepHaiaM, 06IaJalo M CHJIBHO Pa3BUTOM IOPUCTOM CTPYKTYPOH MM HAXOZAIUUMCS B
tToHKozxucepcHoM cocrosHuu (Farizoglu and Uzuner, 2011) . B mporjecce 04nCTKY CTOYHBIX BOZ, OT
IeTepPreHTOB MOTYT NPUMEHATHCA CIeAyIolire afcopOeHThl: aKTUBUPOBAHHBIE YIIH, HOHOOOMEHHBIE
CMOJIBI, HEOpPraHWYeCKHe OCAAKM, Pa3jIMYHbBIe COPTa HCKOIAEMBIX yIJIel, IOJIMMepHBIe COPOEHTHI
(Slavov, 2017; Loloei et al., 2019). OcoGoe MecTO 3aHMMAIOT IJIMHUCTblE MaTepHasbl, KOTOPbIE
KICIIOJIB3YIOTCA JJI OYHMCTKH CTOYHBIX BOJZ, OT TSKEJIBIX METaJIIOB, HeTeIpOAyKTOB U T.J.

OZHMM U3 TIepCIIEKTHBHBIX HAIPaBIEHHUI MCIOIB30BAHUA >KU3HEAEATEIBPHOCTH BBICIINX
pacTeHuUii ABIIETCA UX UCIIOIb30BAHIE IIPU OYMCTKE TEXHOTEHHO 3arpA3HEHHBIX BOJ,. ' mapomakpoduts:
IO CBOeH GMOJIOrMYeCcKOil IpUpOJie ABIAIOTCI MOIIHBIMU (QUIBTPAMHU, KOTOPbIE CIIOCOOCTBYIOT IIOJTHOM
ouncrke BomHbIX pactBopoB (Roy et al., 2018). MaxpoduTsl muu Bsicuras BOJHAs PaCTUTENBHOCTH
BIMAIOT HAa XUMUYeCKHe U (HU3MUecKue CBOHCTBA BOmbl. OHU CIyXAaT MOIIHBIM OHOJIOTHYECKUM
GuIPTPOM B IIpollecce eCTECTBEHHOTO CaMOOYMIIEHHA BOoZoeMoB. MHTeHcuduKanud IporeccoB
CaMOOYHMINEHHU BOZBI OT PA3TMYHBIX 3arPA3HAIONIMX BeIeCTB C HCIIOMB30BaHMEM BBICIIEH BOIHOI
pacturensrocTr (BBP) B cum6nose ¢ JpyruMu YacTAMH SKOCHCTEMBI B GOJIBIIMHCTBE CIIy4aeB

OKa3bIBAeTCsI SKOHOMUYIHBIM U 3P PeKTUBHBIM METOLOM. B X0/ie 9BOJIIOIUY PacTUTEIFHOCTH BhIpaboTata
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PAZ 3aIUTHBIX MEXaHU3MOB, U ee IPUCYTCTBHE CIIOCOOCTBYET PAa3OXKEHMUI0 MHOTHX XUMHYECKUX
coefVHEHUN. BhIfenad OopraHOreHHBIN KHUCIOPOZ UM aspupys BoZy, BBP cmocoGcTByeT OKMCIEHHIO
OPraHMYeCKUX BellieCTB GaKTepUAMH, OSHOBPEMEHHO HCIIONB3Ys IIOTydeHHbIE IPOAYKTHI pacmaza ALt
cBoeit xusHezmesTenpHocTH (JloryHoBa ¢ coasr., 2012). B HeKOTOpBIX CIy4aix CTENeHb yAAIE€HUI
OPraHMYeCcKUX IpHUMeceii C IOMOIIbI0 MaKpPOMUTOB BhIIIE, YeM IIPH HUCIIOIB30BAHUN IIPOMBIIITEHHBIX
MEeTOZIOB OYKCTKU BOJBI B a9POTEHKAX.

IOr Kasaxcrana xapakTepusyeTcs AJIUTEIbHBIM TEIUIBIM IIEPHOAOM rona. llpenBapuresbHble
HCCIIefOBAaHUA TMOKazaau 3(GeKTUBHOCTh HCIIOAB30BAHUA MAaKPODHUTOB AII OUUCTKM KOMMYHAJIbBHO-
OBITOBBIX M He(TComepKamux cTOIHbIX BOZ (Issayeva et al., 2021), Ho mcnons30BaHKE ZAHHOTO CIIOCO6A
IJIA OYUCTKY CTOYHBIX BOJ, COJEPKAlLINX Pa3TUIHble BUBI JeTEPreHTOB, paHee He U3y4anoch. B cBasu
C 3THIM, LIeJBIO AAHHOTO MCCIef0BaHWs ObLIa pa3paboTKa (GHUTOMEIMOPATHBHOTO CIIOCO0a OYKCTKU
CTOYHBIX BOZ, (apMaKo-KOCMETOJIOTUIECKUX IPeATPHATAN

OOTBeKTH M METOIBI UCCAENOBAHIA

OO0BexToM HCCIeIOBaHUA OBIM  CTOYHBIE BOZBI, IIOCTyINAloOUINe ¢ TeIIosHeproueHTpa 3 Ha
nokanbHble ouncTHBle coopyxkeHma TOO «IlerpoKasaxcram Oiin IIpomakrc», pacmosoxeHHBIE B
r.IIsiMkenT. CHUHTeTHYeCKUE MOIOLIME CPEACTBA B CTOYHBIE BOABI IIOCTYIAIOT B pe3yJIbTaTe IPOMBIBKI
KOTJIOB PasTHYHBIMU JleTepPreHTaMu.

ITpo6er CTOYHBIX BOJ, OTOGUPANKUCh C ILIACTUKOBBIE E€MKOCTH C IIIOTHO 3aKPhIBAIOI[MMUCH
KPBIIIKaMK U IIOMEIIAINCh B TaGOpaTOPHbII XOJIOAWIBHUK Ipu Temmepatype < 4,00 C.

Kpowme Toro, B paboTe HCIOIB30BaHbI TUAPOMAKPOGDUTHI-METHOPAHTHL a00pUreHHOM ditopsl. [t
ompeZiefieHHs BHUJOBOTO COCTaBa pacTeHW Oblla KCIIONB30BAaHA COOTBETCTBYIOINAA JIHTEpPATypa
(MnmioctpupoBanHslil onpenenurens pacrenuit Kaszaxcrana, 1969; ®mopa Kazaxcrana, 8 91, 1961r.).
Ot6op mpo6 pacTeHuil IPOBOIWICA IIO METOAYy MapLIPyTHOTO OOGCIeNOBaHUA, C IIOCIeLyIOlei
KaMepaJIbHO# 06paboTKo# co6paHHOro repbapHOro MaTepuasa B 1a60pPaTOPHBIX YCIOBUAX.

Ot60p Ipo6 U TUAPOXUMHUYECKHe aHATH3bI BOZ, mpoBoAuanchk mo ycaosuam [OCT-os 18826-73,
4388-72, 18293-72, 18309-72, 4245-72, 3351-74, 4979-49, 4151-72 u 18293-73. Conep:xaHue B BOTHOI
cpexme noroB Pb2+, Cd2+, Cu2+, Zn2+ onpezesnsiiu Ha komiurekce CTA — 1, 1o MmeTozsy MHBEpCHOHHOM
BOJITAMIIEDMETPUM M aTOMHO-aJICOPOLIMOHHOMY MeTomy Ha cmekrpodoromerpe AAS 1. Howns:
XJIOPUZOB, CyIb(}ATOB, HUTPATOB U HUTPUTOB (HOTOKOIOpPUMeTprUIecKuM MeTonoM Ha (poromepe KOK -
3-01-30M3 u noHomeTrpudeckuM MeTofoM Ha noHOMepe 11-500.

3uavenus pH, XIIK u BITK5 ompezensanu cormacuo cranmaprasiM Merozam (Standard Methods,
2005), B t.u. usmepenue pH mposomwmiu c wucnonszoBanuem WTW Multiparameter 340i. s
oupezenenus XIIK 6pi1 mpumenen Closed reflux colorimetric method (Method 5220 C) , BIIKs
aHanusuposanocsk coriacHo Method 5210.

CrarucTiyecKuil aHaINU3 Pe3yNbTaTOB. DKCIIEPUMEHTHI IIPOBOAMIN IIATh pa3 B ITOBTOPEHUIX,
paccuuThIBaIU CcTaHAapTHOe oTKIoOHeHue npu 0,95> P> 0,80. Craructuueckas o6paboTka IpoBOAUIACk
C HCIIOJIb30BAHMEM CTATUCTHYeCKOro mporpaMmHoro makera Microsoft Excel ma ITK «Pentium-IV». ITo
KOJINYEeCTBY U3MEPEHU U B OOLIeil JUarHOCTUYECKOH TPYIIe ONpefealn cpefHee apudMeTHIecKoe
(Schabenberger O and Pierce FJ., 2002).

Pesysnnrars! Mccef0BaHKE ¥ MX aHATU3

Ha ocHOBaHMHM yCTaHOBJIEHHOTO (pakTa ZOMMHHMPOBAHUA OIpe[e/IeHHBIX BHIOB PAcTEeHWI B
pasIMYHON IO CTeleHW 3arpsA3sHeHHOCTH BoxHO#M cpeme (Issayeva et al., 2019), addexrusHO
KCIIONB3YIOIIUX TPOPUYECKUH INOTeHuMaa OMOTONA, IIPeAIIoNarajaoch, 4TO (PUTOPEKYJIbTHBALHIO

CTOYHBIX BOJI npe,unpmrmﬁ (bapMaI(O—KOCMETOJIOI‘I/I‘IeCKOI‘O IIPOM3BOACTBA MOXHO OCYyIIEeCTBUTH B
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CHICTeMe CTyIIeHYaTO PACIIOIOKEHHBIX OHOIPYIOB, T Ha KKIOM dTalle OYHCTKH Oy AT HCIOIb30BaHbI
TaKue BUABI PaCTeHUil, KOoTopble 5((GEeKTUBHO UCIIOIB3YIOT OIpeeIeHHble XUMUYECKIe COeJUHEeHH .

Ha ocHoBaHWMY pe3ynbTaTOB HCCIELOBAHUN GBI BBIABIEHO, YTO KCIIOIB30BAHME TPEXSTAIHOM
OYMCTKY KOMMYHAJIBHBIX CTOUHBIX BOJ, PasJIMUHBIMU TpymnaMu pacreHuit 3a 30 CyToK sKcrepuMeHTa
II03BOJIMJIO CHUSHUTS 3aTPA3HEHHOCTH BOLHO CPeZbl OpraHMYeCKUMH 1 MUHEPAIbHBIMH BEIeCTBAMU 0
snavyenuit [1JK. [Ipu sroM nuHaMuKa CHIDKEHUA COJEPXKAHMA 3aTPA3HAIONINX BELIECTB II0 3TalaM
(UTOOYUCTKY OKA3aIaCh HIDKeCIeQyIoel:

1 sTam OuYMCTKM — HCIOJIB30BaHME COOOIECTBA PACTEHUIl POTOJMCTHUKA IOrpyxkeHHOro (C.
demersum L.), pnecra manoro (P. trichoides Cha. et Schlecht.), pmecra rpe6ernuaroro (P. pectinatusL.)
u prmecra masatomero (P. natans L.) 3a 10 cyrox oummaer Bozuyio cpeny or CIIAB ma 89,1+8,5%,
opraHudeckux coeguHenuii Ha 70,5+4,9% u MunepanpHbIxX - Ha 35+1,6 %;

2 3Tam OYMCTKU — HCIOJIb30BAaHUE COOOLIECTBA PACTeHMH cepAedyHuKa rycroiserkoBoro (C.
densiflora N. Gontsch.) u mopyueiinuka cusaposuguoro (S sizaroideum DC.) 3a 10 cyTox ouumraer
BOJIHYIO CpeJly OT OpraHMYeCcKUX coefuHeHui Ha 25,5+1,9% u MuHepanbHbIX - Ha 55+3,6 %;

3 9Tall OYMCTKU — UCIIOIB30BaHUe COOOLIEeCTBA paCTeHUil BepoHuKHY nopyueiinoit (V. beccabunga
L), Beponuxu ximtoueBoil (V. anagallis - aquatica L.) u asonns! kaponunckoit (A. caroliniana Willd) 3a
10 cyTox oumuiaeT BOAHYIO Cpely OT OpraHudeckux coepuHenuit Ha 2,5+0,13% u MuHepanbHBIX - Ha
6,4+0,2 %.

B menoM, MCIOIB30BaHHE MaKpPO(DHUTOB CIIOCOGCTBOBANIO CHIDKEHMIO COTEPXKAHUA OCHOBHBIX
3arpA3HAIONIUX BellecTB Ha 45,9+2,6 — 75,9+4,8%. IIpu 3ToM BBIABIEHO, YTO PACTEHUA B GOJIBIIOM
KOJIMYEeCTBe ITOTJIONAI0T HUTPATHbIe, aMMOHUITHbIe (GOPMBI a30Ta U XJIOPUABL. Pe3yIbTaTs! exxeTHEBHBIX
XMMHUYECKUX aHaJIH30B BOZABI OIBITHOTO BAapMAHTA BBIABIJIM, YTO AKTHUBHBIM IIPOIECC ITOTJIONIEHUSI
3aTrpA3HAIONIUX BELIeCTB PACTEHUAMHU IIPOMCXOZUT B IIepBbIE€ CYTKM SKCIEPHUMEHTA. B mocienyiomux
CyTKax 3TOT IpollecC HOCUT Oojiee paBHOMEpDHBIH xapakTep. B IjeloM, K KOHIy 3KCIIepUMeHTa
KOHIIEHTpAl[uyl HUTPATOB, HUTPUTOB, aMMHaKa, GochaToB U XIOPULOB B BOSHOI Cpelle CHU3UIKUCH B
2,4+0,13 — 3,120,25 pasa, YTO CYI[ECTBEHHO OTPAa3MJIOCh HAa TeMIIaX OMOXMMUYECKUX IIPOLIECCOB.
IToxasarens BITKs BogHo# cpens 3a 10 cyTok sxcrepuMeHTa yMeHbIIMICT Ha 56,7+3,5%. 3a aToT xe
IIepUoJ, CHIDKEHHe KOHIIEHTPALlUM WOHOB CBUHIA, KaAMUiA U HeDTEIPOAYKTOB B BOJZE COCTABUIO
25,2+1,6, 19,4+0,54 u 32,3+1,9% cooTBeTCTBEHHO.

bBrimu  ompepesnensr mapameTpsl (UTOMETHOPATUBHOM OYHMCTKM CTOYHBIX BOZ, (apMako-
KOCMETOJIOTMYEeCKHUX IpesupuaTuii (tTabnauuna 1).

Ta6muua 1

[Tapamerps! puTOMETHOPaTHBHOM OYHUCTKY CTOIHEIX BOJ, HapMaKO-KOCMETOJIOTHIECKUX IIPEAIPUATH

Q o
Otam cucremsl | Cocras rugpodu- = % CHMXKeHUs IToKa3aTesei
s =
g = - .
OYHCTKH TomeHosa | & g g a g 3arpsa3HUTeNIeN
o 8 © U [SE-
CTOYHBIX BOZ S & S | 8 ¥ | CIAB pochars XIIK | BIIKs
< O - o o w
AR a Z =
2 O
Mexaunueckas 10,0 m2 1,5 1,5 - - - -
OYHMCTKa
(peuretka,
IIeCKOJIOBKA,
TIepBUYHBIA
pazZuaabHBIN
OTCTOITHUK)
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Cramus Axtusasiiun | 5x10 | 3,5-5,0 1,5 |75,8+7,4 |71,0+7,0 61,5+ |55,2+5,3

DUOXUMUYIECKOM 6,0
OYHCTKH.:
adpOTEHK
Buonpyz 1 | CoobirecTBo 10x30 [0,7x1,0 | 0,1-0,2 |78,8+3,4 [{69,6+6,3 45,5+ |65,8+5,5
POrOIUCTHUKA 3,3
IIOTPY>XEHHOTO

(C. demersum L.),
pzecra masoro (P.
trichoides Cha. et
Schlecht. ), pmecra
rpeberyaroro (P.
pectinatusL.)u
pAecra
miaBarouero (P.
natansL.)
Buonpyz 2 | CoobirecTBO 8x20 10,7x1,0 0,01- |93,8+4,9 |89,7+7,4 85,2+ |78,8+6,5
cepleyHUKa 0,015 6,3

T'yCTOLBETKOBOTO
(C. densifloraN.
Gontsch.) u
IOpy4YeHUKa
CU3apPOBHIIHOTO
(S. sizaroideum
DC.)

Buomnpyz 3 | CoobuwecTBo 5x10 [1,0x 1,5 0,1-0,2 99,5 98,3 99,1 95,3

BEPOHUKH

mopyueiiroit (V.
beccabunga L),
BEPOHUKH
xmouesoit (V.
anagallis -
aquatical..)n
Q30JLJIBL

KaposnHCKOH (A.

caroliniana Willd)

Takum 06pa3oM, Ha OCHOBaHUU IIOJyYeHHBIX pe3yJbTaTOB HCCIEJOBAHMA, ITOAOOGPAH COCTAaB
(UTOLIEHO30B U3 PacTeHUH MeCTHOH (IOPHI U pa3paboTaHa CxeMa TPEX3TAllHOHM (HPUTOMETHOPATUBHOMN
OYMCTKHM CTOYHEIX BOJ,  (apMaKO-KOCMETOJIOTMYECKHX IPeJIpPUATHH, MCIONb30BAHHe KOTOPOM
MO3BOJIUT OYMCTUTH BOABI 10 75,9+4,8%. BoiBreHO, YTO aKTHUBHBIM IIPOIECC IOTJIOMEHUA
3aTrpA3HAIONIMX BELIECTB PACTEHUAMHU IIPOMCXOAUT B IIePBBIE CYTKM DKCIIEPHMEHTA, Jajee NUHAMUKA

OYMCTKH HOCHT 60jIee paBHOMEPHBIH XapaKTep.
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Abstract

The revitalization of the valleys and channels of small rivers is one of the priority areas in urban
ecology, taking into account the basin approach and the implementation of comprehensive improvement
measures. The article presents successful projects in the field of fragmentary revitalization of small rivers
in several countries of Central Europe, aimed at recreating natural areas and restoring cultural heritage
to the level of the period preceding the industrial development of this region. Such programs include
not only measures aimed at improving the quality of water in rivers, but also the reconstruction of
hydraulic structures on it, traditional for this period.

The article assesses the current state of the Tbilisi hydraulic network from the point of view of
anthropogenic impact, which is considered very alarming, since the valleys of small rivers are currently
heavily transformed, prone to landslide and erosion manifestations, some sections of water protection
zones are littered, there are illegally placed buildings, some sections of river channels littered with trees
and debris representing industrial, construction and household waste.

The work also concludes that only by carrying out fragmentary revitalization is it possible to
renature the valley and the channel of micro-inflows of the Kura River and the creation of so-called

~ecological corridors®.

Key words: Small rivers; Valleys and riverbeds; Urbanized areas; Fragmental revitalization; Ecological

corridors.
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Abstract

The modern stage of society and economic development is characterized by a growing trend of
water demand, which is becoming increasingly difficult to meet with available resources. Providing the
population with clean, quality water resources and the acute shortage of fresh water already identified
in the world is one of the global problems. Water resource is one of the main national treasures among
the diverse natural resources of Georgia. With an average annual freshwater layer (810 mm) formed on
the ground, Georgia ranks one of the first countries among the former Soviet republics, and in terms of
renewable water resources, it ranks 87th among countries in the world. Georgia's water resources
(Eastern Georgia's water supply is 10 billion m3, in western Georgia - 50 billion m3) are widely used in
all sectors of the country's economy. Water consumption is especially important for the needs of the
population for drinking and irrigation of lands. The index of water resources utilization and exploitation
(total annual water consumption (in percentage) of renewable fresh water compared to long-term
average annual volumes) is low in the country and is only 4%, although the total annual average rate of

fresh water use is increasing every year.

Key words: Drinking water, drinking water, groundwater, wastewater, hydro-amelioration water.
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BBIBPOCHI B ATMOC®EPY BEIIIECTB, OTXOAAIINX OT CTAIIIOHAPHBIX
VICTOYHUKOB U3BECTKOBOI'O 3ABOJIA TYPKECTAHCKOM OBJIACTU

KA3AXCTAHA
IepueGaes XK./,
nokropaHT 1 xypca (Oxuo-KazaxcraHckuii rocyjapcTBeHHBIH YHUBepcuTeT uM. M.Aya30Ba, I.
[TsimMkenT)
HWcaepa A.Y.

HAy4HBIH PYKOBOJUTENS, I-p Onoi. HayK, mpodeccop IOxHo-Kasaxcranckoro yHusepcurera
um.M.Aya308Ba, r. llIs1MKeHT

Dr. Mahmood-Ur-Rahman Ansari

3apyOeXXHBII HayYHBIN KOHCYJIBTAHT, Ipodeccop

(Department of Bioinformatics and Biotechnology of the Government College University, Allama
Igbal Road, Faisalabad, Pakistan.)

ITpennpuarue TionpKy6accKuil N3BECTKOBBII 3aBOJ, PACIIOIOXKEHO Ha PACCTOSHUHY, Y AAI€HHOM OT
HaCeJIeHHBIX ITYHKTOB M OJIDKaHIIeM K Kapbepy H3BeCTHAKOB. PacCTOAHMA OTHOCHTENIBHO HM3BECTKOTO
3aBojia: - GurpKafmKil HacejleHHBIN IyHKT - ceso Kokrepek B 650 M k ceBepy; - mocesnok Tronpkybac B
2200 M x BocTOKYy; - Teppuropust TOO «Antsie Jou» (MenxsHMIA) B 295 M K 1oro-BocToky; - JCY B 500
M K IOTY; - Kapbep B 3-X KM K Iory. Paccrosguue ornocurensto JICY: - tepputopusa TOO «Axten [lon»
(menpruna) B 420 M K 10oro-BocToKy. PaccrosHue oTHOCHTEIRHO Kapsepa: - Ko cena Kamuuusao 1500 M
ceBepy. PaiionnsIit nenTp — ceno uM.T.PrickynoBa HaxoguTcsa B 10 kM ceBepo-BocTOUHee, a 061aCTHOM
neHTp ropog lIsiMkeHT - B 55 kM 3amagHee MecTopoxgeHus. [Ipeanpuarue UMeeT X/f TyIHUK, UAYUTHI
or cr. Tiompky6ac, Iy mMpreMa M OTIIPAaBKU IPY30B. TeppuUTOpUA IpeANpHUATUA IPAHUYUT: C IOXKHOI
CTOPOHEI - CBOOOJHBIMY 3eMJIIMU, CEBEPHOI CTOPOHEI - cesioM KokTrepek, ¢ 3aI1a{HOI CTOPOHEI - FOpaM,
¢ BocTouHO# cTopons! — MesnbHULEH TOO «Antsin [lon». [Ipegnpusarue nmeetr KoHTpakT Ha mpoBeieHNe
IOOBIYY M3BECTHAKOB HAa MECTOPOXKAeHUHU «T101bpKybacckoe-1» (akt perucrpanuu Ne 210 or 18 oxtabps
2005 roza). Kapsep msBectHaka Haxogurcs B 2,5 kM k 1ory ot JJCY Nel u B 3-X KM OT U3BECTKOBOTO
saBoja. C(BA3p Kapeepa C HaceJeHHBIMM IYHKTAMU OCYIIeCTBIAETCA IO TPaBHHHBIM U
acdanpTHpoBaHHBIM AoporaM. OO1mas nIomans 3aHUMaeMOoil TEpPUTOPUH IPeANIPUATHUS cocTaBigeT 148
ra, B TOM 4uciIe 2,8 ra mos OCHOBHYIO IUIOIAAKY IPeIIPUATHA.

PexxuM pa6oTh! peIpuATI — HEeIIPePBIBHBIN, 24 Yaca B cyTKH, 330 mHell B rof.

OyeKTpocHaOXXeHUe IpeANpUATUA OCYIIECTBISETCI C dJeKTpuueckux cereil m.Tronbky6ac.
DJIeKTpocHaO)XKeHNe Kapbepa He IpefyCMOTPEHO, TaK KaK TOpHbIe PabOTHI IPOU3BOIATCI B CBETOBOM
nepuoy. Ha reppuropuu 3aBojja MMEIOTCA: - KOHTPOJBHO-IIPOITYCKHOM IYHKT; - aJMHUHHCTPaTUBHOE
37laHYe; - MeXaHUJIeCKasd MacTepCKasd; - CBAPOUHEIH YIaCTOK; - KHCIOPOJHBIH IIeX; - Tapak; - THAPATHBIN
uex Nel; - rugpaTHsiii mex Ne2; - mex makerupoBanus; - ckiaag ['CM; - mex obkura;- CKIaf, U3BECTH;-
IIOTPY30YHO-PasTPy30UHBIN IIeX. 3a IIpefelaMd OCHOBHOM TEPPUTOPHUU 3aBOJA HAXOZATCA Kapbep
usBecTHsaKa, [ICY-1 u JICY-2.

PusHKO — reorpagpIecKye yCI0BHA PAHOHA PA3MEL€HHA

ITpennpuarue pacnonoxeno B 650 m ot c.Kokrepek, B 2,2 km ot 1. Tionsky6ac TioapKy6acckoro
paiiona IOxmo-Kasaxcranckoii ob6ractu. TionpKy6ac - afMHUHUCTPATHBHBIM LEHTP TIOIBKY0acCKOTO
CeJIECKOTO OKPYTa, PACIOIOXKeH B 7 KM K IOr0-3aIlaZly OT paffloHHOTro IeHTpa cena uM. Typapa Psickysosa.
Kooppunarsr - 42929°24° " c.ur., 701724 " B.x. Ceno KoxTepek BxomuT B cocraB TIOIBKY6accKOTO
CeJIbCKOTO OKPYTa, KOOpAMHATHI - 4292932 " c.ur., 70°14°51 " B.7.
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CuryanmoHHas KapTa-cxeMa paifOHa pasMelleHus TPeATPUATH

Puc.1. O630pHas xapra paiioHa pasMeNleHus MpeAIpUITHS

B PaﬁOHe PacCIIOIOKEHUA NPeANpHUATUS OTCYTCTBYIOT! cenurebHas 30HA, 30HBI OT/bIXA, 0cob60o

OXpaHfAEeMbIe€ IIPUPOAHBIEC TEDPUTOPHUH, MY3€H, IAMATHUKH aPXUTEKTYPBI.

Kapra-cxema npegnpusTus ¢ HAHECEHHBIMYU HA Hee MCTOYHUKAMU BEIGPOCOB 3arpA3HAIONUINX

BelleCTB B arMochepy
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Puc.2. Kapra-cxema IpefpusTis C HAHECEHHBIMH Ha Hee MCTOYHMKAaMU BEIGPOCOB

3arpA3HAIONUNX BemecTB B arMochepy
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Hasnavernwne npousBoscrsa

OcHoBHO#1 npogykuueit TiombKy6acCKuil N3BeCTKOBBII 3aBOJ, ABIAETCA CTPOUTEIbHAA H3BECTD IO
T'OCT 9179-77 B o6beme 65000 1/rog,. JonmomHuTENbHON IPOAYKIMEl ABISETCS peaausalys meOHd B
ob6wveme 25000 M3 B rog. M3BecTh mpUMeHAETCS B CTPOUTENIBCTBE JIA NPUTOTOBIEHUSA OKPACOYHBIX U
IITYKaTypHBIX PaCTBOPOB, OETOHOB, BDKYIIUX MaTepHalOB B IIPOU3BOJICTBE CTPOUTEIbHBIX U3ZEIUM, B
KOXXeBEHHOM, XMMHMYECKOH OTpacifiX, B BOZOIOATOTOBKE JJII YMATYEHUS BOZABI, B METALTypruu, IpU
OYMCTKe caxapa M cnupTa ¥ Ap. IIpenpuarue yCcIOBHO NpeICTABIEHO CIEAYIOMMMYU ILUIOMAAKAMHE: -
mromazgka Ne 1 kapeep JOOGBIYM M3BECTHAKA;- IUIomagka N° 2 mpoGHIBHO-COPTHPOBOYHEIE YYACTKU
(ACY Nel, ICY Ne2);- romazaka Ne 3 m3BecTKoBbIH 3aBog,. OCHOBHbIE CTaZUK IIPOM3BOACTBA:- TOOBIYA
TOPHOM MacChl M3BECTHAKA B Kapbepe;- APOOJIeHNe U PacCeB TOPHOI MaCChl M3BECTHAKA IO (PPAKILUAM;-
OGXKUT M3BECTHAKA B IIAXTHOM II€YH;- IIPOM3BOACTBO M3BECTKOBOM MYKH; - CKJIQUPOBaHUE U OTTPY3Ka
TOBApPHOH U3BECTH;- ZOPAabOTKa HEKOHJUIIMOHHON M3BECTU B «ITYIIOHKY>.

Kparkas xapakrepHcTHKa TeXHOJIOTHH IPOH3BOCTBA

TexHOIOrMYECKUI IIPOIECC TOTyYeHUs U3BECTH COCTOUT U3 SOOBIYM U3BECTHAKA B Kaphepax, ero
MOATOTOBKY (Ipobiens u Kiaccubukanuu) u ooxura B medax. [locie o6ura Ipou3BOSUTCS ITOMOJT
KOMOBOM M3BECTH C IIOJyY€HHEM MOJIOTOM HeralleHOM M3BECTH M ralleHre KOMOBOW M3BECTH BOZOH C
IIOJTyYeHUeM U3BEeCTU-IYLIOHKH.

OCHOBHBIM IIPOLIECCOM IIPU IIPOU3BOACTBE M3BECTH ABJAETCA OOXKUTL, IIPU KOTOPOM H3BECTHAK
IeKapOOHM3yeTCA U IpeBpalnaercs B u3BecTs. [lucconuanus (TepMUYecKoe pasaokeHue) KapOOHATHBIX
IIOPOZ, COTIPOBOXKAAETCS IOTIOLIeHIeM TEIUIOTHL. Peakiya pasioskeHus YIJIeKHUCIOT0 KaIbllia o6paTuMa
Y 3aBUCUT OT TeMIEPaTyphl ¥ IaplMaIbHOTO JaBJIeHUs YIJIEKHUCIIOro rasa. Jluccomuanys yriekucaioro
KaJIbIUA JOCTHUTAET 3aMeTHOH BeaudyuHsl npu Temmeparype cebiure 600°C. Teoperuyecku HOpMaTbHOM
TeMIeparypoit aucconuanuu cuuTaioT 900°C. B 3aBoAcKUX yCIOBUAX TeMIlepaTypa OGXKUra U3BECTHIKA
3aBUCUT OT IJIOTHOCTH M3BECTHIKA, HAIUYMA IpUMecel, TWIA IeYM U pAAa OPyTUX (PaKkTOpoB U
cocrasser o6sruno 1100-1200°C.

ITpu o6xure U3 M3BECTHAKA yZAIAeTCA YIJIEKUCIBIH ras, cocTaBigiomuil Ao 44% ero maccel,
o0BeM JKe IpOAyKTa yMeHbimaercs mnpumepHo Ha 10%, mosTOMy KyCKM KOMOBOM H3BECTH HMEIOT
TIOPUCTYIO CTPYKTYPY.

Peaxiua o6xura o6paTuMa U OIUCHIBAETCA YPaBHEHUEM:

CaCO3 < CaO + CO2; AH =-179 x/Ix @)

OOGxxur Be#yT B M3BECTEOOXKUTATEJBHBIX IleYaX - IIAXTHBIX, BPALIAIOMUXCHA, KOJBIEBBIX H
HanonbHBIX. OCOOGEHHO pacIpOCTpaHeHBI IIaXTHble II€YH, KOTOpble B 3aBUCHUMOCTH OT BHAA
IIPUMEHAEMOTO TOILIMBA PaboTaIOT II0 EPECHIITHOMY CIIOCO0Y, ¢ BBTHOCHBIMU TONKAaMH U Ha Tase.

OcnoBHas 3aza4a Ipu obxure - obecredeHre MaKCUMaIbHOM crernieru Aekapbonusanuu CaCO3
IIpM MUHHUMAJTbHOI TeMmeparype. IloBblleHWe TeMIepaTyphl YCKOpSeT PeAaKIUI0 Ppas3IOoKeHUI
KapOoHaTa KaJbllyd, HO U3JIMIIHE BBICOKAsA TeMIlepaTypa OOXXHra HeraTMBHO CKa3bIBAaeTCA HAa KadyecTBe
IIPOJYKTA, TAK KAK PA3BHBAETCS SBJICHUE <[IEPEXKOra». SHAYUTEIHFHO CHIDKAET KAYeCTBO KOMOBOM U3BECTH
HajIndue B Heil HeracAmuxcsa KycKOB (HeJOXOT) U KyCKOB, FacAlIuXCA MeAJIeHHO (IIepexor), KOTOpHIe
MOTYT 00pa30BaThCs M3-32 HEPABHOMEPHOTO paclIpefiejieHUs TeMIIEPAaTyphl B M3BeCTEOOKUTATeIbHBIX
Ievax MJIX HepaBHOMEPHOIO COZEpXKaHUA B ChIpbe IIpuMeceil (HampuMmep, YIJIEKUCIOTO MarHuf). Tak
KaK HeTallleHyI0 KOMOBYIO M3BECTb HeJb31 HEIOCPEeACTBEHHO HCIOJIb30BaTh B KaUeCTBE BIXKYIIETO, ee
TpebyeTcs JOMOJHUTENIBHO U3MeIbUaTh JTUO0 pasMOJIOM Ha MeJIbHUIAX, IUOO0 raueHueM Bogo. Jlnsa
obJier4eHys IIOMOJIAa B MeJIbHUIIE KOMOBYIO U3BECTh IIPeJIBAPUTENBHO APOOAT N0 3epeH pasmepoMm 15-20
MmM. IToMon oCylecTBIAIOT OGBIYHO B LIAPOBBIX OJHO- M ABYXKAMEPHBIX MEIBHUIAX, HO BO3MOXHO

IIPUMEHEHNE TaKJXXe€ BaJKOBBIX M POJIMKOBBIX MEJIbHHIL, a IIpH HeO6XOZLI/IMOCTI/I IIOJIy4Y€HHsA O4Y€Hb
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TOHKOTO IIOPOIIKAa MCIOJIB3yIOT BHOPOMENIBHHUIBL. TPaHCIOPTHPYIOT KOMOBYIO M3BECTh HaBaJIOM,
3alIUIasd OT YBJQKHEHHS U 3aTrPA3HEHHUA, a MOJOTYIO - B CIELHaJbHBIX OYMaXHBIX MeIIKaX WU
MeTaJIJIMYeCKUX 3aKPHITHIX KOHTeliHepax.
OO6>xur H3BECTHAKA B LIAXTHBIX IE€IaX
OOGxur wm3BeCcTHAKA OCYIECTBJIgeTcs B maxTHeIX meyax Nel um Ne2 gmamerpom 3,2 M ¢
KICIIOJIB30BaHHEM TeIUIa OT CXKUTAHMA IIPHPOogHOro rasa. [llaxTHas mevs COCTOMT U3 IAXTHI, 3arPy309YHOTO
¥ BBITPY30YHOIO YCTPOMCTBA, BO3LYXONOJBOZAIIEHl M Ta300TBOAANIeH ammapaTypsl. VsBecTtHak B
IIAXTHYIO II€Yb 3aTPYKAIOT IIEPHOAMIECKH CBEPXy. Marepuas o Mepe BBITPY3KU M3BECTH OITyCKAeTCsI
BHU3, ¥ HAaBCTPedy OGXKMIaeMOMY MaTepHajy IIPOCayHBaIOTCA TOpAYHe AIMOBbIe raspl. Ilo xapakrepy
IIPOILECCOB, IPOTEKAIOMUX B IIAXTHOM IIeYH, pa3INJaloT 30HEI ITI0[0TPeBa, 00XKUTa U OXJIaXKAeHu. B 3oHe
IIOZIOTpeBa B BepXHeH YacTH IeYH C TeMIepaTypoi mednoro mpocrpaHcTsa He Beime 900°C usBecTHAK
IIOJCYIINBAETCs, IOZOTPEBAETCA U B HEM BBITOPAIOT OpraHUYecKue IpuMecH. B cpenueii yacTu neuu - B
30He oOxwura, rie Temueparypa gocruraetr 900-1200°C, npoucxoaur pasnoxenue CaCOs3 u BeimeeHNe
YTJIeKHCIIOTO Tra3a. B HiDKHel JacTH Imedy - 30He OXJIKIEHHA - M3BeCTh OXJIAXKJAeTCH IOCTYIIAIONIIM
cuuzy BosgyxoM c 900 mo 50-100°C. JocraBrenssrit aBrocamocBatamu ¢ JICY m3BecTHAK pasrpyskaercs
B pacXOIHBIN (CBIPbeBOIl) GYHKep, KOTOPHIH IIOJaeT ChIphe Ha HAKJIOHHBIN JIEHTOYHBIN KOHBeiiep,
BeAyIIUH K IIPOMEXYTOYHOMYy OyHKepy. IIpoMexyTounslii OyHKep OGOPYyZOBaH BHOPOIUTATENEM,
Pasrpy»XaloluM ChIpbe B KOBII CKHIIOBOTO nogbeMHMKa. CKumoBas ysebeka MOJHUMAET KOBII HA BepX
Ie4y, IJe M3BECTHIK CCHINAETCA B 3aTPy30YHYI0 BOPOHKY II€YM. 3arpys3Ka I€YM OCYLIECTBIAETCA B
3aBUCHUMOCTH OT YpPOBHA HaxoAflleiica B Heil kapGoHaTHOM mopozsl. Korja ypoBeHb 3arpysku
KapOOHAaTHOM IOpPOZBI B II€YM ONYCKAeTCA HIDKE OTMETKH «YPOBEHb 3arpy3KH», TO cpabaTsIBaeT U
BKJIIOUAeTCs KOMaHAHO-3JeKTponHeBmarudeckuii mpubop (KOII). KOII sBxmrowaer Ha 3apanee
yCTaHOBJIIEHHOE BpeMsA 3JI€KTPOBUOPALIMOHHBIH IIMTaTeIb, IIOJAIOMIMM KapOOHATHYIO IIOPOAY W3
3arpy304HOro OyHKepa B KOBII CKUIA. LIMKIIBI 3arpy3KH Ie4y KapOOHATHON IOPOABI IPOJOIKAIOTCA IO
TeX IOp, IOKA YPOBEHb IIMXTH B €YU He NOCTUTHET OTMETKU «YPOBEHB 3arpysku». OGoxoKeHHasd
U3BECTh, OITyCKAsACh BHU3 IIeYH, IONAAAET B 30HY OXJIAXAEHUA (HIKe yPOBHA ropeHus rasa). Paspsxenue
B IIeYH Y CTOJIA BBITPY3KH JOJDKHO OBITH He MeHee 2-3 MM Boz.cT. YacTs Bozzyxa 50+60% ot ero obuiero
KOJIMYeCTBa, IOTpeGHOro Ha CrOpaHMe rasa, JOJ/DKHA IIPOCACHIBAaTECA Yepe3 HU3 IIeYd B BEITPYXKaeMyIo
n3BecTh. Bosxmyx mpu aToM Harpepaercs or aTMocdepHOi Temmepatypel go 600+650°C, a wm3BecTs
oxaxzgaercsa or 1000-11002C zo 100-1202C. ITomorpersiit BO3AyX Aajiee MOCTYIA€eT B 30HY 00XUTa, IIe
CMeIIMBAACh C IPUPOISHBIM Ta30M, OOecIeYuBaeT YCTONYMBBIM mpomecc ropeHud. Jlna atoro
K03 dunmenT n3bpITKa Bo3ayxa o (T.e. oTHOMmEHUe (HAKTHIECKH II0AaBAEMOr0 KOJIMYIECTBa BO3ZLyxa K
€r0 TEOpeTUYeCKOMY KOJIMYECTBy) AO/DKEH OBITh He MeHee 1,2. B HmDKHell 4acTH Ieuum HMeeTCS
BBITPY30YHOE YCTPOICTBO C MeXaHWYECKHM IIPUBOJOM. KOIOCHHKM BBITPY30YHOTO YCTpOMCTBA
CMOHTHPOBAHBI Ha TeJIeXKe, KOTOpas COBepIlaeT BO3BPAaTHO-TIOCTyIaTeJbHbIe ABIDKeHHA. OT 4acTOTHI
IOBIDKEHUS TEJIeXKH C KOJOCHUKAMU (BBITPY30YHOTO CTOJIA) 3aBUCHUT IIPOM3BOAUTENBHOCTD meun. [Ipu
BBITPY3Ke H3BeCThb IIONAfaeT B IPOMEXYTOUYHBIH OyHKep, OOOpDYZOBaHHBIM 3aTBOpoM. V3
IIPOMEXYTOYHOTr0 GyHKepa M3BeCTh MUTATEIEM Yepe3 TeUKy C IUOepoM IojaeTcs Ha KOHBeiep U Jajee
Ha rajepeHBIN KOHBeliep. I'amepeiiHpIM KOHBeliepoM M3BeCTh IIOJAETCS B CKJIAJ, TOTOBOM IIPOAYKIIVIH,
COCTOAIINHI 13 3-X CUIOCOB.
Kparkast xapakTeprCTHKa TEXHOJIOIMY IPOU3BOCTBA M TEXHOIOTHIECKOTO 0G0PYAOBAHMS C
TOYKHM 3peHH 3aTpA3HeHMa aTMochepsr
B pesymbpraTe WHBEHTapH3aIMM OIpefieIeHbl CJIeAyIOolye HOMepa KCTOYHHMKOB BBIGPOCOB Ha

TEePPUTOPUU IPEATPHATHA C YIETOM HX IlepecMOoTpa (KOPPEKTUPOBKH).
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Oprarnsoparmsie HCTOYHHKH: 111 06>K1UTra U3BECTHAKA MCIIONb3YIOTCA IaxTHble meun Nel u Ne2
(A3 N0001-0002), nyamerpom TpyObl orxopsmux ra3oB 0,8 M, Bsrcoroit 36 M. Bupm rormmsa —
npupozHsli ra3. Pexxum pabotsr — 24 gyaca B cytky, 330 gHeii B romy. B atMocdepy BbImensIOTCS: 2307
JAHOKCHJ, a30T OKCHZ, YIJIEPOZ OKCHZ, Cepa JHOKCHJ, MeTaH, IBLIb HeOpraHmdieckad: Hiwxe 20%
JBYOKHCH KDeMHHA. B TOMelleHUHU ollepaTtopa MMeeTCs OTONUTETIbHBIH KOTel (CaMoelbHbIH) Ha
npupogHoM rase (H3 Ne0003), c primoBoii Tpy6oit suamerpom 0,2 M, BeicoToit 3 M. Pexxum pa6oTs: — 24
yaca B cyTku, 180 gueit B rogy. B atMochepy BBIZeNAIOTCA: a30T JHOKCH, a30T OKCHZ, YIJIePOL OKCHZ.
Ha cxnazne xpanenus 'CM npeycMoTpeHs!: 0fHa €MKOCTb AJIs Au3eabHOro Toitusa (M3 Ne0004) v ogua
eMKocTh A Gersuna (3 Ne0006). Bribpoc ocyiecTBiseTcst Yepe3 OTBOAHYIO TPyOy eMKOCTH BBICOTOM
1,0 M, suamerpom 0,1 M. Pexxum paboTsr — 24 yaca B cyTkH, 365 AHeii B rozy. IIpu xpaHeHUY Ju3e1BHOTO
TOIUIMBA B arMocdepy BBIOENAIOTCA: CepoBogopos, axkamsl CI12-19. Tlpu xpaHeHun OeH3uMHa B
aTMocdepy BoiAensiorcs: azkarsr C1-C5, C6-C10, meHTHIeHEI, OEH30T, ZHMETHIOEH30.T, METHIOEH30T,
STHIOEH301. B agMUHMCTPaTUBHOM 3JaHMM KMeETCs OTOIMTeNbHbIM KoTen Mapku STS-1000 (743
N20009), paboratomuii Ha IPUPOSHOM Ta3e, C ABIMOBOI Tpy6oit mramerpoMm 0,2 M, BbIcOTO# 7 M. Pexxum
pa6otsl — 24 gaca B cyTku, 180 mueit B roxy. B atmocdepy BBIOENAIOTCA: 430T JHOKCHZ, 30T OKCHZ,
yraepog oxcug. [2] Jlig mpuroToBIeHus MUNY B 3aBOACKOM CTOJIOBOM yCTAaHOBIeHA rasosas mura (M3
N20010), c otBOZHOI Tpy6oit sramerpom 0,2 M, BbicOTO# 7 M. Pesxum paboTs: — 3 gaca B cytky, 330 gHeit
B rofy. B armocdepy BeIAensioTCS: 30T JHOKCHZ, a30T OKCHZ, yITEPOJ OKcHZ. Jlnf momydeHus
M3BECTKOBOM MYKU YCTaHOBJIEHA Imaposas mensHuua (3 Ne0012), ¢ cucreMOi acIMpaIuyl IbIIEBBIX
motokoB. OTBOJ, OYHIIEHHOTO BO3ZyXa OCYIIECTBJIAETCA depe3 OTBOZHYIO TpyOy amuamerpom 0,2 M,
BbICOTOH 8 M. Pexxum paGotsr — 8 uacoB B cyTku, 210 nueit B rogy. B armocdepy Bbigensercs msris
HeopraHuyeckaz: Hixe 20% AByoxucH KpeMHHA. (3]

MaxcunarsHble IpH3eMHbIE KOHIJEHTPAI[HH
Pacuer MaKCHMaTbHBIX IPU3€MHBIX KOHIIEHTPALMI 3aTPASHAIOMIUX BElECTB OT UCTOYHUKOB BBIGPOCOB
IIPOM3BOJHUJICA C TIOMOIIBIO IIPOrPAaMMHOTO0 KOMILIeKca «Jpa-Bozmyx». V 2.0.360.

CornacHo Tabmuusr «OnpeseneHre HEOOXOAUMOCTH U PACUETOB IPU3EMHBIX KOHIEHTPALUY IO
BelleCTBAM Ha CYIIECTByIolllee IIOJIOKEHMEe» pacyeT pacCcerBaHUA TpebyeTcs Ui CIeAyIOUIX
3arpASHAIONUX BEIeCTB: - KalbIMil AUTUIPOKCHA; - a30Ta [AUOKCHA; - Cepa JUOKCHU[; - IIBLIb
Heopranmndeckas: Hixe 20 %; - rpynna cymmanyu 31_0301+0330. Cocrosuue atmocdepHOro Bozzyxa
OIIpefie/IA€TCA B3aUMOAEHCTBHEM [ABYX (PaKTOpPOB: BBIOpOCAMU BpESHBIX BEIECTB U YCJIOBHAMM HX
pacceuanus [4, 5]. Cormacuo nucema ¢unmana PITI ma TIBX «Kasrumpomer» mo Typxecramckoit
o6actu Ne31-08-06/143 mo TO, a umenno mo Tronpky6acckoMy palioHy MOHHUTOPHHT He IIPOBOIMITCS
13-3a OTCYTCTBUA IIOCTOB HAGIIOAeHUA 3arpsa3HeHus aTMochepbl. COOTBETCTBEHHO, pacueT pacCerBaHMUIL
B IIpOeKTe IpousBeZeH Oe3 ydera (HOHOBOTO COCTOSHHA aTMochepHOro Bosnyxa. Hipke mpuBeneHsI
pe3yIbTaThl pacyera pacCeMBaHUs BPeJHBIX BEIECTB B IIPefesiaX CAHUTAapHO-3aI[UTHOM 30HBI 00BEKTa

(Tabauma 1).

Tabauna 1
OxupaeMsle KOHIEHTPAIUK 3arpA3HAIONIAX BelnecTs Ha rpanume C33
< Koo | H aureHoEaHME | P | C33 | A3 |
0214 Faneuui guriopokcun, [304) 200213 08852 05258
030 Aszora (V] orokcug, (4] 01058 00054 00043
0330  Cepa guokcug (516] 00640 0MB4 002
0337 Yrnepoa okcun [(584) 00266 00058 00045
2903 [Meine HeopraHwdeckan: HUxe 20% g 45672 04632 03277
0301 +0330 01132 00195 0.0153
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PesynpraThl pacyeToB NIpPH3eMHBIX KOHIIEHTPAIlMH 3aTrpA3HAIONIMX BENIeCTB IIOKA3aJM, YTO
KOHIIEHTPAIl[ul OCHOBHBIX 3arpA3HAIONIUX BEIECTB NOCTUTAlOT MAaKCHUMAIBHBIX 3HAYEHWH JIA: -
xanbiua purugpokcuzna — 20,213 ITJK; - asora guokcuza — 0,1058 ITJK; - cepst muoxcupa — 0,0640
ITJK; - yrnepoga oxcuga — 0,0266 ITJIK; - meuin Heopranuyueckoit: Hiwke 20% - 4,557I1JK; - rpymms
cymmanuu _31 0301+0330 - 0,1132 ITJK [6- 8].

Ha rpaHuie caHWTapHO-3aIIUTHOH 30HBI OOBEKTA C YYETOM pacCeMBAHUA BPEJHBIX BelIEeCTB
cob6mopatorca HopMatussl I1JIK, ycranoBrennsle Munsgpasom PK, gna: - kampnus ZUrHzpoxcuza —
0,8892 IIJK; - azora muoxcuga — 0,0054 ITJK; - cepsr guokcuzma — 0,0154 IT1K; - yriepoza okcupa —
0,0058 ITJK; - msru Heoprannyeckoi: Hike 20% - 0,4632 ITJK; - rpynmsr cymmanuu _31 0301+0330 -
0,0195 ITJIK. OcranbHble KOHLIEHIIEHTPAIIUU 3aTPA3HAIONUX BEIIECTB He BHOCAT OCOOEHHOTO BKJIAZa B
sarpasHeHue atMocdepsl. Pe3ynpraThl IpoBeeHHBIX PAcU€TOB PpAacCeMBAHMA IIOKA3aaH, UTO
MaKCHMaJIbHbIe TPU3eMHbIe KOHIIEHTPAI[H 3aTPA3HAIONUX BeIlleCTB Ha IPaHuUIle CAaHUTAPHO-3aIUTHOI
30H5I He npesbruaor HopmaTtusos [1/1K, To ects cobmomeno ycmosue < 1 ITJIK.

3aKmoyeHue

Hcxopuble naHHBIe i1 pacdéra M OOGOCHOBAaHMA HOPMAaTHBOB IIPUMHATHI IO MaTepuaiaM
MHBEHTapU3alli HCTOYHUKOB BBIOPOCOB BpEeJHBIX BeIeCTB B arMocdepy IIpoeKTa HOPMAaTHBOB
BBIOPOCOB  3arpA3HAIONIMX BeulecTB B arMocdepy mna TronmpkyOacCKuii M3BECTKOBBIH 3aBOJ,
NeKZ80VCY00013388 ot 25.06.2014r., a Taxke COIJIACHO IPOTOKOJY Pe3YyJIbTATOB AHATHUTHYECKOTO
KOHTPOJIZ UCTOYHUKOB 3arpAsHeHus arMocoeps! Jlemapramenra skosnoruu mo IOxxuo-KasaxcraHckoit
obmactu Komwurera 5KOJIOTHMYECKOTO peryIMpPOBAHUA U KOHTPOAA MUHUCTEPCTBA OSHEPreTHKHU
Pecniy6nukn Kazaxcran Ne 8 or 29.03.2017r., mpoTOKOIaM KMCHBITAaHUN MOOGMIBHOM 3KOJIOTUYECKOMH
naboparopuu TOO «fOxxkazskonpoext» N°102 or 20.07.2017r., nCXOLHBIM ZaHHBIM.

IIpu mpoBeZeHWM WHBEHTapH3alMM WU3ydeHa CIelnudUKa IPOU3BOACTBA K OIpefesIeHbI
HUCTOYHUKM BBIZEJIeHUA BPeIHBIX BellecTB B aTMocdepy (OpraHM30OBaHHBIE U HEOPraHU3OBAHHBIE).
ITpoBezneH BU3yaNbHBIM OCMOTP MCTOYHUKOB BBIZEIEHUA BPeJHBIX BElIeCTB, X COCTOSHUE, ONpee/ieH
pexxuM paGoTel. B mepuoz IIpoBeZeHHA WHBEHTApU3ALMU IJIA BCEX MCTOYHHUKOB OIpefesIeHbI
reoMeTpuYecKye IlapaMeTpPhl M MeCTa MX PacCIlOJIOXKeHHUHA, PACCUUTAHBI OOBEMBI OTXOIANINX Ta30B U

OIlIpeneseHbl Ka4Y€CTBEHHBIE 1 KOJTMIECTBEHHbIE XapPaKTEPUCTUKHU BI)I6POCOB.

JImreparypa:

1. Dxomormueckuit kogekc Peciy6muku Kasaxcran, Ne212-I11 3PK ot 9.01.2007r, (c u3MeHeHUIMHU U
IomoaHeHusMU 110 coctosuwmio Ha 02.01.2021 r.).

2. «MeroguKa onpezeseHs HOPMATUBOB SMUCCUI B OKPY>KAIOILIYIO CPeZy», YTBEPXKAECHHAI IIPUKA30M
MunucTpa oxpans!l okpyxatomeit cpeasr Ne110-e or 16.04.2012r. ¢ usMeHeHMAMH IO IPUKA3y
Munuctpa oxpysxatouieii cpenst u BogHbIX pecypcos PK Ne379-e ot 11.12.2013 1.

3. PH/ 211.2.02.02-97 «PexomeHnpauuu 1o oQOpMJIEHHIO U COJEPXKAaHUIO IIPOEKTOB HOPMAaTHUBOB
IIpeJieIbHO-AOITy CTUMBIX BBIOpOCcoB B atMocdepy (IIB) ana mpeanpuarusa». Anmarst. 1997.

4. <MeTozuka pacueTa HOPMaTHBOB BRIOPOCOB OT HEOPraHU30BAHHBIX HCTOYHUKOB». [Iprroxenne Ne13
K IpuKasy MuHHCTpa oxpaHsl OKpyKaroueil cpeasl Pecry6iuku Kazaxcran ot 18.04.2008r. Ne100-
1

5. «MeToguka pacueTa BBHIOPOCOB 3arpA3HAIONIUX BEIIECTB B aTMOC(EpPy OT NpeSUpUATHIl IO
IIPOM3BOJICTBY CTPOUTENBHBIX MaTepuaynoB». [Ipmnokenme Nell x mpukasy MuHucTpa oxpassl

okpy>xatomeii cpeapr Peciy6iuku Kasaxcran ot 18.04.2008r. Ne100-11.

119



6. «Meroguka pacyeTra BBIOPOCOB 3aTPASHAIONIMX BELIECTB OT aBTOTPAHCIIOPTHBIX IMPeAIPUATHI».
(paszen 3) Ilpumoxenue Ne3 x mpukasy MuHuCTpa OoxpaHbBI OKpyXaiomieil cpeasl PecryGiuku
Kasaxcran or 18.04.2008r. Ne100-11.

7. «MeTtonuKa pacyeTa BEIGPOCOB 3aTPA3HAONINX BEIIECTB OT MPEITIPHUATHH JOPOXKHO-CTPOUTETbHOMN
orpacim». (paszen 4) Ilpmnoxernme Ne12 x mpuxasy MuHHCTpa OXpaHbl OKPY)KAIOLIeH Cpezbl
Pecnry6iuku Kaszaxcran ot 18.04.2008r. Ne100-11.

8. «COOpHUMK MeTOZMK IIO pacueTy BBIOPOCOB BPeAHBIX BeUIECTB B aTrMochepy pasIHMIHBIMHU
mpousBogcTBamu». Ammarsl, KasdKODKCII, 1996.

120



THEORETICAL STUDIES OF THE ROLE OF BACTERIA IN WASTEWATER
TREATMENT

Syzdykova Marzhan Nurlanovna
M.Auezov South Kazakhstan University, Shymkent, Kazakhstan

Wastewater, containing human waste products, requires purification and return to the external
environment. When using contaminated wastewater, the environment can be irreparably damaged. In
any case, the reason for the danger of sewage to the environment is the ammonia, calcium, sodium and
other chemical compounds contained in them, the excess of which can disrupt the natural balance of
substances in the soil. One of the most advanced methods is biological wastewater treatment- a method
based on the principle of decomposition and transformation of chemical compounds using special
microorganisms [1].

Chemotrophs play a major role in the complex processes of transformation and circulation of the
corresponding chemicals in nature. Since hydrogen sulfide and ammonia are quite toxic substances, there
is a need to neutralize them. This is also carried out by chemotrophic bacteria [2]. In the course of
chemical transformations, substances necessary for other organisms are formed, which makes their
normal growth and development possible. Large deposits of iron and manganese ores at the bottom of
seas and swamps arise due to the activity of chemotrophs. Namely, iron bacteria [3].

People have learned to use the unique properties of chemotrophs in their activities. For example,
with the help of serobacteria, wastewater is purified from hydrogen sulfide, metal and concrete pipes are
protected from corrosion, and soils from acidification.

So, chemosynthetic bacteria are special prokaryotes that can carry out the corresponding chemical
reactions under anaerobic conditions. These organisms oxidize substances. The energy that is released in
this case, they first store in the ATP bonds, and then use it to carry out the processes of vital activity.
The main ones are iron -, sulfur- and nitrogen-fixing bacteria. They live in both aquatic and soil
environments. Chemotrophs are an indispensable link in the cycle of substances, provide living
organisms with the necessary substances and are widely used by humans in their economic and industrial
activities [4,5].

The aim of the study is to determine the role of bacteria in wastewater treatment.

The abundance of microorganisms determines the natural processes of filtration and circulation
of substances. The using of universal natural principles in economic activities makes it possible to create
cost-effective and efficient wastewater treatment systems.

Developing colonies of bacteria begin to intensively consume organic matter contained in the
water, while increasing their volume. More than 60% of energy is spent on increasing the number of
microorganisms [6].

According to research, the process of decomposition of organic matter with the participation of
aerobic bacteria takes place with the consumption of oxygen, the release of carbon dioxide and water, as
well as the reproduction of new members of the bacterial community. It follows that an influx of oxygen
and nutrients is necessary for the efficient operation of biomass and increasing the volume of treated
water. To avoid the death of the entire colony in the treatment facilities, the principle of recycling is
applied, which allows to keep the number of microorganisms under control [7].

Excess aerobic bacteria are flushed through the connecting pipeline to the previous segment of

the treatment plant or to the anaerobic sump.
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Bacteria for sewage treatment plants and domestic septic tanks are grown in the laboratory and
supplied to the market in various forms [8]. Depending on the type of equipment used, gel-like liquids,
powders, granules, filter bags, solid cassettes, etc. can be used. Most companies involved in the
production of biomaterials add catalysts to the complex that accelerate the development of
microorganisms when they enter the nutrient medium.

According to research, the process of decomposition of organic matter with the participation of
aerobic bacteria takes place with the consumption of oxygen, the release of carbon dioxide and water, as
well as the reproduction of new members of the bacterial community. It follows that an influx of oxygen
and nutrients is necessary for the efficient operation of biomass and increasing the volume of treated
water. To avoid the death of the entire colony in the treatment facilities, the principle of recycling is
used, which allows to keep the number of microorganisms under control [9].

Excess aerobic bacteria are flushed through the connecting pipe to the previous segment of the
treatment plant or to the anaerobic sump. Bacteria that function without access to oxygen work on a
similar principle, but as a result of their vital activity, other compounds are formed.

Anaerobic sedimentation tanks are designed for the decomposition of highly concentrated
effluents, where the percentage of biological pollutants exceeds the values allowed for aerobic organisms.
Bacteria that destroy organic matter without oxygen produce large amounts of methane. This feature has
found commercial application in some countries. For normal productivity of anaerobes, an optimal
temperature regime is required, so the extraction of biogas in the conditions of northern latitudes is not
cost-effective [10].

Biological filters, in which foam glass or various types of plastic are used as a filter. As in other
constructions, in biofilters it is allowed to use sand, gravel or crushed stone as a filter element [11]. This
system is very convenient and popular, as it allows you to effectively clean small amounts of sewage from
contamination in half an hour. The surface of foam glass contributes to better cleaning and faster removal
of harmful microorganisms. Biofilters made of plastic prevent the appearance of silt, and also allow more
oxygen to pass through.

Devices that are designed to purify no more than 1000 cubic meters of water at a time, and is a
container on which disks made of light materials such as foam or foam glass are located. The disks are
constantly rotating, and their surface (covered with a special biological film) acts with wastewater and
cleans it. Filters receive the required amount of oxygen immediately from the atmosphere, which allows
you to speed up the process. After 1-1.5 hours,you can get technical water suitable for household needs
or draining to the nearest reservoir [12].

Biofilters are devices, which are compact, can clean up to 600 cubic meters at a time. As in biodisc
filters, foam discs are used here, which are additionally covered with biofilm. The biofilm reacts with
dirt and is cleaned. Additionally, The biofilters have a section for clarification of drains. To quickly get
rid of harmful microorganisms, a certain amount of clarified liquid and activated sludge is added to the
primary container. Biofilters are characterized by a complex design, but they clean drains efficiently and
reliably [13].

The aeration tanks are most popular in localities with a small population. Aerotanks are
convenient to use, as these structures do not take up large areas. For wastewater treatment, these
structures use the method of complete oxidation. Oxidation of the material provides a small increase in

activated sludge, which allows cleaning of aeration tanks no more than 1 time in 3-4 months [14,15].
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Conclusion

Bio-cleaning is now the most popular, inexpensive and effective way to clean wastewater from
organic matter. Compared to other methods, it is chemically safe. The result will be affected by the size
of the silt particles, so it must be constantly changed so that the concentration of heterotrophic
microorganisms does not decrease.

Consider the fact that the total organic load of wastewater or sewage is composed of constantly
changing constituent, it would be quite difficult to degrade all of these organics by the addition of one
enzyme, or even several enzymes. Enzymes are specific catalysts and do not reproduce. What is
needed is the addition of an enzyme manufacturing system right in the sewage that can be
pre - determined as to its activity and performance and which has the initial or continuing capacity to
reduce waste.
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Bemgsé geMdgemodgzoeo

930bm3030L MMM, BLEGY-b 0. FMOEIBOSL Lob. LodosOMN39ML BsfsMBmm dorgdols s
06906030 MglOLgdOL T9aLFogwgero 39bGHMOL MBOMLO d9360gMHo MsbsddMMIgero,
b0 Mogbo Lalfogwgdeol-bowmnbo s530w0MmYdEo 3MHMAGILMMO

WM 3Z5MEbYM0s

Jodool md@meo, G- 0. FNOEIBOSL Lob. Lodo®mzqeMl Lofo®dmm doergdols o
0bg0MH030 MglMLgdoL galfsgwrgwro 396G MOl 8mogzsmo dg3bogH Msbsddmhmdgewro

AOH0DBIOL 4963000095 MbsdgEM™mgy 30MMIGOT0 sbogr oldFHodgdl 0dgbl s Moyo
530909090000 bollosmgds.  LodsMmmzgEml 0003Mo©0  93mbmdozmo  BOHEOLmZOL
Lomobom 30MMdgd0L dgddbs s M9a0mbgdol  IdsMLBbLYdMMO  LmE0sWEM-93mbmdngMo
239630006900l BOHMB39wymes Lobgedhoxzmbomgzgol d60dgzbgurmgzgsb  4s8mf393sL Fo®dmaanbl.
9mbobaErgmdol 2oxsbbomgds s ©a13gbgdol MMYSBODYds FoMdmoybl s8yzsbo GMMoHIol
S GHIMbGH035L  (39bLs3mm®mgdom Fodobstyg 3s6gdool 3oMmmdgddo) s byl wfymdl
&9IO0LEHMEO 3ALIHYMIOOL BHIMOEMOHO0YO BBEOHOL 4563005619ds.

&OH0BI0 s H93Mg9300 LodoMM3gEml Mga0mbgddo e Mg®m 3603369wmgsbo bgds.
405 BH1mH0HAOL 256300560905 4obs Labgedfogml 3603369 mgs60 sm3sbs.

303000BgdMe  Lsdyshmdo  93mbmBozm®mo  29b30msMgdol  Msbsdgmmag  9&e3by
29BL93M Iy 360d369EMds §399b60L MLOLYEO 3mEH9bE0sEOL MoE0MBocmE 458myqbgdsl
9603905, Lsbmyomgdsls s 0m6gd6M03 goMgdml dmemol 35380HMMHM0IMHNMBIBOL 3OMdEGTs
LYBMYPIPMIIN0Z0 YYOHOJOHMMBYOOL 2563005090l M30LGOMMGdIMs Tgufogerol 4oblLozmmMy-
00 339dBH0s s 99Ibs©, MYMOHOOLY s 3MagdE030L ABMYMmeqgEo dgdsagbgero bsfowo.
0mbgdol  @s335, dobo  MLYELYdOL  M3GH0TsWMMmO s  JBRIJH0B0  Fodmygbgds Fgodwrgds
39bborwo 0dbgl bLmEosEM-93mbmTo3z Mo, 3EoE03MMmO s Lbls Lobgwdfoxnmgdmhozo
96009369cmd0L 53mEsbsms 356MHIMb0o 2500509Y39E0L 3MmbGgJuGdo.

LogdoOmggmmdo 989d@osbo Hguombrmwo g3mbmdogn®o dmmwo@ogol dgdvmdsgzgdols s
4950Bs300L 30Mm3EgLd0 MIME 3GMOMMOGHIGWI 36033690 MdL 0dgblL J399bol (Mga0mbydols)
0693 03-MglMLMEo  3mEHIBE05X0L  1Meg30LgdMMAdIM  FomZoolHobgds, 30Bs0sd oo
B9393gbol bomolbo (LoFo®dmm doegdol BHIMOEHMM0JIOL H5MmEIbMds, baMolbo s Tgbsdgds)
39b6LSBOZMO3L GHIMOGHMMO0L, MHJ0mbols ¥BdMOZ-MHglOLME 3mEIbE0sWL, MMIgEwoE Msz30l
dbeog  dmbobergmdols s LsdgmEbgm  Loddosbmdols sbesggdol 8608369wmazsb  BoJBH™OL
§9M3M90L. dBxdM030 MHILYIMLYdOL FEOEIMO FYsmrMgdoL smM30L9gds bawl wfigmdl dibgowo
LSIMYH39M 396EHJOOL Fo®TMITbsL, LsdgyEbgm 3mI3egdlgdols s 9g3mbmIozmmo HGs0Mbydol
BoBMYse0dgdsl.  3BgdM03 MHILIOLNEO 3:MGIBE0WO O BYYIZWhsl bl  Mgyombols
LdIBOM B3 (305¢0DOEO0LS s FOHMTOL BHYMOGMMOI B[O YdsBY. 5BoLMsbs3g dbgdMHoz30
MHgLOLYdOL  TMIM3zgdoLs s #odmygbgdol  BoLosMOo  BYYggbsl  bgbl  Mgyomboyeo
29630006900L 93mbMTogme BOEILS s Fgd3gd%bY.

bg0mo 50b0dbwosb 459mIEobstg Ggodewrgds 0md3sl, MMd Mgaombrwo g3mbmdozol
9603369mm3s60  8035G00gdss  B969dMH03-MLMOLYIO  3MGHIBE0SWOl  goblobmams, dolo
A9O0GHMOm0Mo  9gmobsfgmdol  g3mbmdozmMo  9x39JG0sbmdol  Lszombgdols sdmzmagbs s
69300b60L  bmEoswvym—93mbmdogne 3md3mgdbdo dobo MoEombsMo s BHEWBLYdMO
299myggb900L 3OHMdEGTGOOL 2obBMYSIds.
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AMYOOLGHMWO  MHgLMOLYdOL  J99mygbgdol 9BaJEH0BMdOL  sBsegdols s GwMmOBIol
056:mM30L LBgO™mFo FMTBoEIdOLs S TBsMFIMOL  2osfY39BH0Wgd9doL Jowgdol LoliEgds
50550500 LoFo®mmadl 990ymd obgzgfhsl. Lodo®mgzgembo GHMHOHBIoL 2s630m50gdol LHm®ms
53930306308 93000 gd0s  GHMGMODBIOL  A9B30mMBOL  sOLYdIMEo  BLYELYdOL
3033w gdl®o Gggoligds, Mo GgLodwrgdguls 35bEOL YYBOHM BOIWSE Jo035olifobydmwmo odbgl
HMmO3 0996936030, 939 OLEGHMMOE-3MWEAHMOIO 3MmGID305Oo, LsgMmmE, Mgyombdo
A9IO0LEHME0 Lodd0bMBOL SOLYGOMEO TGLodEgdMdbO.

&OH0DBIOL gobg0maMgdol Mg0mbreo s 39b0E03sErwmo J0BbMOdMOZ30 3HMYMTGdOL
©mboldogdgdol  dgbogtrmero  sLYdMMYds byl dgmhymdl  Bodbozgwro  HYr0mbgdol
399m3wgbsls 0b39LBH0E0gdoL IMLIHBOEsE, FBsdegdgwl A9bEOl BobsBLMMO Lsdrsergdgdol
530MbsEmE @5 9839dH00 boxgslL, GHMOODBIOL 99630 gdom TMErosbo  Mgyombmeo
3MHM©OJEHoL BOEL.

69300b60L  HMOHoBIoL  gob3005MHgd0L  3MI3gdumemo  Fgxsligdol dgomEogzs 9godengds
399mygbgdmwo  0gbgl  Logo®mmzgwml  bgoslbgs  MHgaombols  GMMolG o  3m@Egbgoswol
9839930960 253mygbgdol sbserobolmgol. dqgsbgdol 0l 3M0EYMHOMdgdols s 3565d9EMm9doL
Pmboli  sbLboL  Asmzgswobfiobgdom, GMIWgdoE F9B30MHMdYPIMYos  MYOmbgdol  Fobozgme-
39MAMIBRO0 30MHMBJIOBS @S BE305¢IM-93mbMT03MM0 29630MMIGBOL 153019dMJIJI00.

39630bomm  GHOOLEAMWO  GLMOLIdOL  BHIOOGMMH0JBOL  3MGIBE0swol  Fggsligdol
9439 (36mdoo doamagdo.

AOOLEHMO 3mEHI5E05ol LOEOOLS s §B39JEH0BMBOL Tgxrsligdol dgommo [1; 33.288].
AMOOLEGHMO 3mG)63E05wolL LoEOOLS s 9B39dE0BMdOL Fgz3sLgdolsl dm3gdwe dgmmogsdo
3958mygbgdmeos 89890 8sh39b9dcngdo:

" HYOHoLEGYO 3:mE b0l HLIOLYIOL X STMMO TMEICOMDS;
= HMOoLEGYo 3:m@Egb3oswol LowoY;
" HYOHoLEGYOo 30m@E D300l MHgow0BoEool 3sB39bgdgwo

A9IO0GHMO0Yd0L  GHMOHOLEGHWO  3MGIbEoswol  OLOLYdOL  XsTMMO  TMEIMDS
3bslosmgdl dogdlodocrmEa Gqladegdge dmEIEmdsl GvIMobEGWwo Mglyeligdol, MMITgdLas
BMBL BHIOOGHMO0S EOHMOL 8390w dmdgb@do, Mog 359molobgds JMH™0sb 4o6%BmBowgdsdo.

AIOOGHMO00L  BHMOMOLE0 3mBHIBE050L 333EgduMo Tgxzsligds B0Bsbdghimbowros
9Ol 93mbm3o3MMo  FgomEIdoL  godmygbgdom, Mog LSFMegdsl 0deggs dgo™Bgl
96000560 ©oMYdMMgdomo  LsBMIgdo ©s 3mFGIB6Eomo  dowosbo  Fgdmbsgwol  smaws
396bmM 309l GHOHOLEHMMO 30Egb305E0L 39wy LB odmygbgdols 3oMHMdYdTO.

9l 99L53gdI0s  GHVIMOLE IO  BIbIMKGOOL  XoTMMO LooEOL  JgBaligdoby o
AOOLAHGOOL  IMALobMY Lbbgoolbgs Lofo®Bmgdl dmMol Jomo  4sbsfoegdol  Fgbfsgerols
Lodogd0m. o000 JmIEgdol 3OHM3gldo 860d369wM396 36MHMdYAsl HoMdmoagbl oo
9m3mdol  30639o@0  06@MOBo300L  358myghgdol 530w gdEMds. gl 30, 0bzMMIsE00l
39860m39080Ls 5 ©93)F53900LMZ0L  FMOMBMZL O BObBLME bobxqdL.  GHIOOGHMOOOL

AOOLEHMEO 36305l 93mbmdozdmo Fgxsligds F90degds ogml 99 wyMo LoWOEOL
(059., faro60) 36 Xm0 03 3gHomEOl, MHMIJEoE MGHMEEIdS GUIOOLEIWO 3:mEI6E0sEol
30FoMIMgdoL Lodwyserm 303wU.

AYYOOLEHMWO  3FBH9bE0swol  MoMmEIbMdMog  godmlisbwyegdo  9godergds  odmaqL
AOOLEGHJOOL 356339990 BroMPOYHMDS, HMIYEOE 2oDbMI3BYds IMEJIN BHIOOGHMM05DY Bosbols
004abgdols  @o6gdg  3Mgdmby,  OLGHMOONW-3NWEHMOV  Mmd0gBHPODY,  SAOMIMOZ
ImbobaErgmdsbg, ©ob3gbgdol bomolbby, sbgzg 9gm@bgmdol Lbgs oMAgdoL gobg0maMgdsBy.
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AMOOLGHMWOo 3mGJb305wol VOMmYIMEYdomo Tgi3sLgds Sig3g Fglisdegdgros, 30639 Moydo,
dobo oMM 3Bl - FHMMOLE Mo MYLMMLYOOL LadrseEgdO.

A9O0GHMM00L  GHNMOOLGHYIWO 3MGIBE05WOlL  BsOBOLSL  9Y30gdYEos MgLELYdOL
3959myggbgdols 9x39dEH0sbmdol Fgxsligds - b Mbws Fgxslgl GHMGOLEHMEo MILwEOLYdOL 56
dbownE  3m@gbEoswo, 56599 om0 de3wgbs  GvIM0DBIoL  Qobz0msMgdsHy  Mgaombdo.

OIBEOIMI0M, GHJO0GHMOH00L GIOHOLEIO 30EgbEoswol 9539JG0s60 d58mygbgdols Gagsligdols
3900M@M0 53m3565 GHMIMOBIOL 2963005053030V KIM 303 A9V FMIEO0s.

A9IOOGHMO00L  GHMOOLAEAMo 363050l 983qdGH0sbo  250mygbgdol  3Mo@gmovmdo
d90dgds Homdmagbowo ogml 89890 0sbsgsmmdols Laboo:

K.=E/F,
LSS,
Ke - 95399d&0sb0 gs8myggbgdols 3600@gcMmomdo;
Ep - $960¢Hm6099mo G6oléreo 3m@¢gbaosmols H9smmobse3oosb owngdvymwo 9539J¢0;
Ec - botxgdo, ®mdegdog boFomms Ep dobosmfigzsc.
®530L dbMog, Ep - dgodawgds §omdmagbowo ogmb mMo 9agbgeol xsdol Lsboo,
OMIJDQD  ghHo-gMmo  sHsLLMIOL  GHMGMODBIoL ol  Ggyombmwo s Labgwdfogm
363 gdgd0L gosFMmsdo, bmwm Ggmeg, - LIMNPNMO3 M93M9530M 9BIJAL, b4 Lbzomdol
A9O0DBIOL GHMOHOLEGHWO 303oL LsHYol s LadMmEMmem IEYMTsMIMBSL FmOmOL. o3 Ggqbgds
393000909 bsOX gL Ee , - 0bobo ©s9m3000989905 30@Egb30seol Hgocobaool 3mb3Ma@ o
©mbolidogdgdol  b3g3oR035Hg ©s omo  gbLlsBM3Ms Jgodemgds dubgzowo  Lsobzgldogom
369JAHg00L 9B9JGH056MdOL gom3gdols 305dE03580 (36MmdoEo BgmMm©039d0L Lo gdom.
A9IO0GHMO0g00L  BHYOOLEHMO  3mG)BE0swol  Jgasligdol  dgomozs  [2;43.228-250].
AIOLEHMEO 303300l Fg535L9d0L IM(399¢YEP0 FGOMPO S J0ToOHM0s J5BLIMMYOMEO
QO30 069xdMH030 BJMOGHMM0JdOL - 9MM3bMEo 3563900l 30MHMdGOT0 2o0mygbgdsBg; mwyd3s,
dobo  a50mygbgds  LEWMWosE  dgbadergdgeros  bbgs  GgmoGm®ogdolmgobsg,  ©oysb
0900MEMEMYOMOO 25bLb3s399980 dolo b3y GHMGMOLGNMO GHIMHoGMM0gdol Fga3sligdobmagols
3959yggbgds80 56 sOLYdMBL.
00b0dbmmo  Fgom©03s  0m35¢0oL{iobgdl  Mgaombol  FHMGOLEMo  3mEHYBE0ICOl
doM0mOEO 3003MmbgbEHQdOL godmymazsl, MMIdoE 993990sMmgds TgxoLgdal. 3:m33mbgbEgdo
04M335 6 JOMO0MOIP X AIBIO:
1. 396906030 5 3MWEHIOMO sbETsREJdO;
2. G000l 456bMmME0gwgd0L Lsdwsgdgdo s 30MMBYBO (3MrMYM5T900, 9Jb3MOLOYOO).
365J#H03500 Fgbsdegdgwos 893600  3m33mbg6EHOL  Mom©gbmdmogo Tgxsligds. KxsdM®o
4983559008 JoboMgdI 97300090905 MOMEYbMdGOZ0 Fgx3sligdol 4owoygzsbs bomolbmdmogdo.
09000308 Mbsbds, bsGOLbMdIGOZz0 U3swol B3gMmgdMHo30 ©ogmaxs 89dgy0s: ds0sh
QO05W0, V0, LodNsem, To@oo, doosh Foeswo. bo®olbmdMogo Llsws Fgodwgds
390(39309L 5T3BHJO00 MG, 35Y., “I30IMHGLI OIBIWO S YY30VIMJLIP FoIWO.
bsMolbmdMmogzo b3sws 8999y Ibs 39Ms0ddbsls Jmergds, 9999y - bgds Jmergdol
MOMom 9936905, 099, J39XAMIBOL - LGHMOJIOL  2obbmM3090gdoL  30HMBYBO“  -obgmo
3M33mbgb@EgdoL  Tgxoligdolisl, Mm®AMMOEss  Md0gJBHOL  GIMOGHMMO0L  bgeloygermds s
3560LMds, GHOOL 30b63M9gEH Mo  FobslosmMGBWGIOm  FbLILMMEFOIWYIO®  5Y(30¢1gBIL0S
3500 ©YMBS BHMOHOL 2oBbMM30gwgdol bgwrolidgdfiymd s bgwoliBddegm 30m83mbgbdgdsco.

39651369 gdL (30 gdg0s J0gb0FMl Jmegdo wWsGymgomo 360dzbgermdom, odmse3wrgl
3993559000 LogMoM LHdMEOMM K5AL.
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&IOH0DIOL gobg0maMgdol MHglm®LYdOL F9z3sL9d0Lm30L dm399mero JgmMmEo3s dmombmgls
5MLYd00  LOdMEWMM  ©3v)d53905L, 3005006 00 MG0gbEHOMYdIME0s Tbmewme dbgdmozo
MHLIOLYdOL  F9nsLgdsbg, 85806, GMmEs BggbmzoL v30WgdgEos 3MA3WgbIMo BgmMEO3d,
OHmdgdsg bs 8moEgsl slg3g oLEHMMOMW-INWEHMOMWO s LME0sWYH-93mbmdolzmeo
H9gbOLYOOL SVOOEHIS.

6930mbol BHMobGMwo 3:mEHI6Eoswol Ggxnslgdol dgmmogs [3; 33.256]  330935HMBL
A9O0GHMO00L BHIMHOLEY0 30EYB(309¢0l JgBoligdsl 89090 ygadom:

9)  oLEMMoWo 39933000M)Md0L F03BOEZIWO MBOYIBHIOOL sMLYIMDS - SMIJJMEMYO0L
093930, dmbsbBHMgdoo, LmRWOL  GsdMGd0;  SHOWGd0, OMIMIO0E  ©9353006M9d0s
L506GHYOGM  OLbBHMOOME  B3wgbgdMB;  LMmAEgdols s EILIBENGdYdOL  FgdmMBgbowo
504039 EHOMo 396GHMIO0, ROMLLIBLMZIMO >EYOWIGOO s bbg.;

0) MbogoMmo  dbgdMogo s JMWGHMOME  bETsREHIOMB  ©o3egdoMmgd o
0009d3H900L 5OLgdMDdS - LsdmbolGMmm 3563900, Ls0535@IBBIMMmM 35M)-80s8MIdO ©s bLrgGeols
3563900, v9d39wglo {goeysg3060wmdgdo, @slggbgdol MzselisBMHolom dodbowaggwo Gd9do,
939@o fjobgzogdo 8obs®ggdby @s fgoarbskgzgdo, ¢dzgwglo bgoghgdo @s Edw3gwo by-
9396969900 s 5.9.;

3) 5000 gd0l  9MLGdIMdS,  OMIWId0E  FMLobEgMdd  oIM30EIISE  S0MBOS
©513969%0Lm30L - BHYg35603900 ©B39BYBOLS s ROBYOMBYBOLMZOL;  5YOEYIO 3563900l
Jo0odgool  Bmbofymdo;  9@A0wgdo  30bsMgqadmsb  Labogbumm 3900l Fmbsfymdac;
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Abstract
The paper presents a comparative analysis of tourism resource assessment and complex assessment
methods. It is noted that the development of tourism in modern conditions is gaining new scale and is
characterized by a number of features. Tourism and recreation is becoming increasingly important in
the regions of Georgia. The preparation and support decision-making system in the field of tourism
resource efficiency and tourism management is currently in need of further refinement. Conclusions and

recommendations are given at the end of the paper.
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0930l IFa™dmgdgwo dgmembgmdgdo s Ubg.); w3060l sMbgdo, Lowsg 89ddbowos Lamsbom
3060m3900 LEHWIOOL Tobormgds (06396@M0, bs®olbosbo 3Mm©mdE0/0306m); gsbmagligdols
®30993gd0 (Lomxsbm LoLEWINMYdO), OMIGWDE 9J30 Logmmasmo dzodg dgm@bomdgdo s
L5FMOEds  BHYOOLAHL  TGLMOZsDMB  5YOWMIM0Z30  BOM3OMEWYJHIO0; 339001  MdOYIEHIO0
00M3MHMPOYIE0MS S 35FJI0M0 TgmogsHgdgdom [1,13, 14].

932G1OH0Hdol 8609369wm3z56 GHmGmoLEME omIAglobodbsmdsls FomBmawygbl 3merbgmols
90m3bMwo  356G30. 350306 BHIMOGHMM05DY  Fmfiymdoos  Lsmsbsm  0bRGLEGHOMIGHMG.:
3Oob3gms  Lomgowrmgowm 3003900,  3gmodmfigmdowo  30boGmomms 396G Mo,
L53Mbx39MIBEOM IMBIBO, BOBWOM™MY3S, LodsdMmEBI6M IMBIBO s 398YBHIM0s. FoMdEHGB0bO
A9O0GHMM09B0L  IVBIMZI0gMYOEISE  2odMmYMmBowos  Bsggdo s 39@IMMIdo.  Bdsdo
99L5dgdgE0s L3MOGHIWO 1g3boMdsE. 35030 BMOB3gEMs LsdOBIPOMM 5EHOWL FoMBmowygbl
5 BobMdM0Z0 FoMIGO0L 39MHO0MEPTO IMO35¢ 033050 BMHOB39WDHY 330039055 FgLodwgdgErO.

L53ga6Mgml 593l GHMOHOBIOL 2sb3005MGOOL Foowo 3mE D00, MG A9BI30MmMBYOL
oo BSJAHMOMS JODMIOMBS, HMYMOOEGS - 30EbgmOL dzgwgbo 3MWEHWOS, Ybogswmemo
3N GHMOME-0LEHMO0MO dgaegdo, 31)Hgmdgdo, 013009900 s 3sdmd350vgdO, Loy MdsMEM
5 La303603m sa0wgdo, F9MBEHI60560 JMEbgmol sdEMdo s dolbo 0d300m0 d969ds,
6930MmboL  AgMYMIROME0  Mo30LGONMGds — IbIIREHMOHO TMDs0Is @O BOMEIMYOMMO
9653500 53960™3b9d9, 8530 D30l 9335GME05 s 396300056M9d50 LH3MNOMOEHM BMbydo. ymzgw o3y
9L 396L53MPMYOME 306HMBYOL Jdbob Lbgoslibgs Labol GHwMoBIoL (Logbgbmlbm, Lsggbdsgwrm,
930GMO0D30,  LEBEOZM-Lsbomlbm,  LodObsMM-LoBsmlbM,  Lodmbosotmgm  GHmGOoBIo,
159Yg35MmYm 093DFgMs, BH0B39MgdDY 9330603905, S3OMEMMOBI0, 83093bgd0mo GHMGoBdo,
300030 &HMHobdo, 9gJuGHMIs MO GwIHoBIo s Lbg.) 39b30msMmgdoLLm30L.

AYYOOLEHMO MZLOBOOLOM, B0ZoW MM MBOYIHL HoMMoygbl 3Mebgmols gBmgboyero
35630, Mmdgwbsg 1996 Fgl HsdLsmol 3063963000 Lsg@msdm®molm 3609369 mdol bEBSEGHMLO

137



009603s. 356038 g3bLoIMMMYOom 3560 39ML37JH03900 5J3b 93MGMBODAOL  Qobz0msgdOL
035LoBMOLOMm. JsbmdMOZ30 B0YM300L 39MHO0MET0 57 FM35¢ 0d3050 BM0H639WBY 3306039ds>
dgbodangdgero [1,15].

009909000 1005356 BOM0LEHE MHYLYOUL Fomdmoygbgb dolo ygmyMsz0mero dEgdsmgmds,
0350(oMIBHo30 Wwobdsxn®do,  Lsd3WEbsgm  3wods@Go,  Fobghewo  fywgdo  ©o
05WbgmEMmyomGo  3MOMOGHI00,  oLEGHMOOMW-INWGHMGMWo s dbgdol  dgyngdo,
90b6MyMH593099000 1030L90MOIO0, JOM3bE0 3563900 S B3MAsEgd0, 35OLE o I©V3009900,
BEomOS s BoYbs, 498mMBYo LEMTsMHMTSLI0bIMBOL BHMOE0Jd0 s bbg.

©0MLIgL560865MmdYO0EB  50lsb0Tdbsg00:  BoRGSBHOL  LOZsMIEO™M  BH9dst0,  AgWSmOL
9mbsbGm0, 3560L 96GH03MEM0 bodosdgzo, Lomogwos s 3GMIgmgl dw30899%0, 353bol b3g@o,
dmffodgms dmbabiBgmo, «gdobsl dmbsliBg®o s Lbg.

0096900 250Mm0MBg35 00300 MO BIOOGHMM0Jd00 — Lsmogwool Lobgwdfogm
Bogz®dogo (HmIgaog 3bmdO0s 35MLEMWO 303039gd00m), sXSBJOL 503390000, drGYmI-
boGogomol  ghmzbmmo 3030 (HmIol  Bofoaroi  gdscgmdl  0dghgool  dbstol
A9H0FGHMM05DY) o bbg.

159 3996MbSEPM-9585% SBLOMYOYEO A&MOoBIob (SPA-&m00%do) 309939006
9603369mm35605  dowbgmemaom®mo s  dsbym3wods@ Mo 3GMmBowol  3NOMOEGHJd0  —
95 Gmdm, Lso®dg, Bmbolio, B3s6g s bbg.

099M900L  GHOHOLEH™MEo 3mEI6E0swo 356y Logmdzgwl 0dwrgzs LBl (Lomyxsbm)
&9O0DBIOL gobg0maMgdoLm30L. BHMmOLEHIOOLMZOL LoobEHgmglbcm »bws 0gymlb 0dgMmgmol Lemgwrols
3bM3M9gd0L Habobs s GHEMmI0E0Jd0L oB0sMYds. BHwOOLEHIIL 0dgHgmol Legwgddo Lsdmswgds
99690500 2993bmb mobol FMMHFwol sdHsgdoL Mdzgwgl GHHIOE0YdL (58 M3swbsbGOLOm
009M900L LEMRWGBO #odMOMbY3056 39960l Lbgs MYROMbYdIOLYH). bawrom ITBIIdIYEo mobols
Bofo®do — Labidobgdo, Boswrgdo, MMbYgdo, ™00, 3939d0 — gU SMOL SOOI BTMbIMZswo 0
Bofo™Tols, MMIwol Fgdgbsg 9gbodergdgeros 039MmgmoL  3M9dBH03MEO© Y39 ABOL30M
begegddo.

Loy obm GHwOoDIoL ImyzsemEmsmzol byobEgMgbm 0dbgds gsdm®mBgmemo  0dgemero
L59BIMYMML 4536Mds @O 049MO BHMOIPOEOWWO, FMS35WRIMHMZsbo 39MHdgdol ImIBsgdsdo
dmbsHorgmds, Lomxsbm 3sMb9gddo 3060l aygbgds s Lbg. [1,16,17].

80y Jooel  IMs35¢abM030  BHNOOLEHNIE-MY3MIEOI0  39630005MIBOL OO
3@ gb30swo 3o5Bb0s, 30650056 0g0 IO OLEGHMMOMW-gMBMYMBOM-3MW GO0
©0MLIgLsb0dbsMdGdOm. Lsdfbomm, LsdshsdEMBo gsb30ms¢gdmo 3BMdowo dmgzwrgbgdols
299 d0qs JoOmmErol 3609369 m3560 EHwOHoLEMEo 3m@EgbiEoswo 3s8mmygbgdgwos.

doo Jomrmnedo, 439460l s®LYdMBOL s3sbfiergrEgdol sbdow by, dgddboeros Mbogscrm®mo,
oLGHMOOW-HNOMNININIOWo  dgawgdo.  BMOHM3MYIBMMo  39bgBoliol  GHIHOLE -
499933690000 OgLYOLGIOED SBsb0Tbs305: MBOliObY, Lsdmszolo, J3smabg30o, s@gbol Lombo,
23060, Jubobs s LYol Fmobory3mbgqdol 30bggdo. 990936900m-b5g96d56smEIGdEM s §3M-
3N0GHNOMWo  GoMoDBIol  FMYZIMHMEDemM30L  goblogMmMgdo  0bGHMgbol  Logsbl
§om3mop96L 3. §.500. 30639000 sMLfergrols aMmsbombHBIo 3md3wgdio — 3ergdo bszzgmo
363039960 Bodoeodo®ol ma3eolgobol oLEMMoe-sGJo@gd@Ewtryeo 39 Hgwd-bs3Hdsgro.

0693030  BHMHOLEHWW-MY3IMJ30o  MYLMMLYO0ED  LoobEHgMglms  Losdohsdermdo
3Ogdo dyobzsem-3w3sbMMo FoMdmdmdol GHdgdo — ggeol, gofiml, bos@ol Gds. domysb
M0EILOS B.. 2914 3. LoTsEgbg 8GO Ygarol Gds, GMIEOL LsM3IoL BsGomdo 1,28 302,
LoE®Tg 63 3-05. JoLYD AsdMYE0bYds Bg. Jusbo.
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dos Jomemol bsMgdo ool IM935¢0 GHWIMHOLEHMWo FsOIGMEG0, MHMIYdoa dowdy
LS0BEHYOGLMS  OMYMOEG  LoFMYDBoMBM-Lo093RoLOZWM,  JWWEHWEOWo,  F99bgdomo,
UB3MOGM-go0oxbLMYdgo, 5139 060300,  XANBYOO  ©>  Lomysbm
sb3969d0Lmzob [1,18].

34399 JoGomol d969gdM03-39MPMIBOI0 30MMBYO0, 3MIGHVIMIEO S OLEHMMOO
d92gdob  LodGmsgang, dbsMgdo  GHOMODBIOL  gobgzomMaMgdoL 396y  TgusdErgdrmdgdl  Jdbob.
&9O0BIOL  3gOHL3gdE0Eo  J0TsMmMEgdgd0s: Logbgbmlbm, Lodmboomgm, 8gdgisbgdomo,
mxsbMOo  GMOmobdo,  gobmaMegomwo  Gwmobdo,  pMMEGHWOOoDIo,  Lsd3M®bocrm-
L5MYBOOGSE0M  GMMoBdo s bbg. 4390m Johomedo GHMOoLEJOL dgyderosm  obormb
QOOBEY0900, HMIWYd03 B3.§.-00. 306390 sMLErgMEX0m MMOMPYBS. OE SMIJJMEMYOG
00dmPBaboss  doBbgmo  FobsolGmMommwo  @LobEgdol s  9sdosbol  Bsdmgdol  3mgzbs
©3dsbobdo. gdu3gdEms aL336gd0m, Isboldo 3mdoboo 1,8 b Herol Fob EbmgOMds.
99L5d580b5, EBsBOLO g3MM3ols s 5Bl Y39wsHY MMM EsLIbEYdsE dgodwgds odbgl
90Rbgmaro. 4399m Johmerdo 650-Bg dgEHo oLEGHMMOWMWo dRw0s, HMIGEmssd 300 bbgswslbgs
AIOOLEHME oMM ETos Aglvero. 43900 JoOEIT0 GOMO JMOMOEH0 — Jobaarolo s MHodwqbody
5LsL3969d9w0 BMbss, LoEsE 0 9OLYdIME 39HIM S LMy b LELEYIMMIdT0 YymggeHrroMmS©
3MLMBOM 5O MINH0Z0 (B0MOMOPIE Joenadols) dmbisbengmds obggbgdl. bogMMmME ™ bmbgdos
©3560L0b, dcEboliol, MJEMOFYsOML, FoMEsdBOLS s Foanzol dmboodswodg@gddo [1,19].

DmAdO©,  Jodomwdo  (OmameE  dos, obg  J399m)  GHMOoBIoL  gobgomamgdol
39ML399dFH03900L  39BboErgolsl 9O by  0dbgl  MYMEGBILYMBOWO  sAMMEHYHODBIOL
99L5dgdEMdJB0. GHYIOODAOL 53 Lsbgmdom ©s06GHIMIYdIME 306MgdL Lodrsmgds d0gEgdscm
395936™b dgborgmdols s 8g0mliGbgMdOL 5ER0EMdM03Z BHMIEO(3090L, 350l MboswH % 0dgdls
(H@Igdog FMEME 53 FBsMOLIMZOL SMOL TsbaLOIMYOYE0: BobMMO, 19333900, F533530BH™
5 Ubg.), 4399m Jo®mndo — 30 sbo)®o yzgarol Fomdmgdsl.

LAzbg-xo35bgm8o  FHWOHODBIOL 4963050 JOOL OO MHILMOLO  SOLGIMBL.  )sTGSZ0

M JmeEmaom®o dgaeo, vdzgeglo 3gMHomol bolobwmo®o s dmddgo 93eglos-8mbalidgmo,
d960(gdgo Lsdbg-x935b9gmol IM35¢RgMM36 ¥3969dM0Z sbEBsRE M s®OL ol Lsgmdzgwo,
3L53 1B ©993YsHMUL 58 MgA0MbTo BHOHOBIOL gobgzomargds.

oLEMOONE-3 GO0 IGO0 50Lb0Tb5305 35B:A00L LEdMbILEMM 3m33gdlo,
®3m30L, bgHmzobob, sHymmobl, Hadsm0L 3009900, BoO®BIOL, LoxgsMOL, Gmol IMbILEHMYdO, 3560l
9350900 s 1bg. dbstgdo sGOL M5dm©Ibody 3:3MYsBo bo3NOMOEHM bmbs s Fbmdowo
3MOOGHI00 — d0MOXMI0, 8537900500, Fo039600, 3900, sdLMYTsbo s bbg., Moz SPA Gwmobdol
239630006900l 390y 39ML3gIEH03L  JBoL.  93MEHMGOBIOL  ob30mMMIIOL  MZoLEBOOLOM
06003b69c0mg5605  dMORMT-boMogomeol  ghmgbymwo  3oM30 o xog35bgmol oo
A9O0GHMM0930. 456L830MGd0m OO FgLsdEGOEMBJIO 2556605 FBHMIYL LsdmM-LsmbosdMH™
GMOOBIOL  29630mMdOLIZOL  (353MM0BOLy S Fo@SMBOL  BHMLYdO).  M93MYEOYO
F9L50dEMBdGIOL  4500Ygbgdol  MZoELsBMOLO®  YMMoELOMYdos 0  sOLYdMEo  GHdIOOL
(85653600,  F905FYMMOL, bobBogrol, Loesdml, oomogsl, sl s bbg.) GHMOoLEHwwo
30m@gb30owol  asdmygbgds,  Losg  093BFgMol  Fmy3smEgdl  Lsdogds 8093930
513969058056 9O 0305YMBOCPMD BoMMIMO J5ESFIOS.

dboM9do B«OHoLEHEo Logd0sBMBS LME MIBHZYIOMT0S LMy sbM S LegE ol EHwOHOBIOL
0bGHYMQgOLS s Fodwgdmdgdmsb, o853  Lomobsm  sbobgs  33m3s 5O MIM030
9mbobrgmdol 3BoyYmnbsdo GHmGolEgdol dolswgdo® — dMEMmbsbl IMsgws 5896 Lompsbm
&030L LELEBIOM Labergdo, I60d3z0YEPM3bsE AodXMBILES BHUIMHOLEHWWO s LoygmBoEbMzMYdIM
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0bBOLEGHOHMIGHWOS (339000, LsgFMH™ o bsdgEOEObm BMALabYMdOL MdOg]BHId0, Lbgoalibgs
LSHOL FHIOOLEYYO FMALEbHYMGDS, MLsBOMBMYBOL bsALobwMgdo s Ubg.).

Lomyxsbem  (beageool)  GvOoHIob  Tmygzs@vagdl  s0bFHYMILYIdD  sEYOWMIMOZ0
9mbobargmdol 3bmzMgdol fglo, Bsmo 5@s0-B39vgdgd0 s GHMIO30900, IOMB0mO Laddosbmds.

dgbgmdo  (sb306ds)  BHMOOLEJO0  bGYMILo  9gEEMBOD  BgMLGdOL  TmfFgmdols
2399030gdsL (BHgeMLYdBY B30-39bsbgdol gs89bgds), AgbwyMo FoMmIMAMdOL S BHMOOBE0NIS©
0d 2930390 350l X0dgdL  (HM3)0Es, LsTsMmOMdM, (3bgboldsdy, Fogo SL30bAMS,
o300l MO0, MF5MOL 35D, FGubOO boolmgsws, dglbyyMo d)3s69, Igubwdo ym@dgbo,
IgubMOHO  00ms, MINOHO s 530 3JINMO s bbg.) s Tomo gsdgbgds-0myzebols Fqul,
5O MIMN0Z0 BHMHOOE0IX0 Y390l Lobgmdgdol (Bom dmMol "Ggbowo yzgwol”) sdbswgdols
39dbmmyosl, ©a9399m3gbgdgh IgubH  396:390L, ©S0BEIOJLGd0D TgubHo MmEoms s
0565600, 890dgbgb 5Q0MdM030 Fo®dMgdol bs3gmmdgdLs s vgqbomgdl [1,20-22].

93335609895, ™A LsdEbg-xog395bgmol FbBsMdo GHMGOLEMO dOBBILOL Qo5dBH0MMYdS
dmboemEbgmo 3901394303980 OIVOMSE  H0LYBYDS  SFOWMBMO30  FMLsbEgMdOL
39000 YMdBY ©s byl Fgfgmdl dbsmol g3mbmdogme as630msmgdsl.

LE9E05d0 3mYy3560¢0 EHMMOLE 0 dBOBBYLOL 5BePOBO s Zob3z0MsMYdOL 39ML39IE 03900
Booms Ho®mdmsBgbl Jol Hmls J399bols s M19a0mbgdol 93:mbmBozsdo sGMligdmewro 3HMmdmgdgdol
9356 900L/d9gaLdwdgdol  Lsgombdo.  GMmoBIolb  0bEMLEHMOL, GMYMOE  EIMRMIMEOL
3MI3egdul, GgoEMms Fguyderos adLaddmb  5@s80s6gd0 oty BdoBbILOL 603369 Mg6
Bofoendo, 306390 H0ado sboeno Lsdwdom sEA0gdoL dggdbol 4boom.

Bmyoo© J399bol GHIHoLEGNMo 3HMmEIEHOL HMAMOE BoEs 0lg FE MM B5BsODY
3953965 O 153 33000MGOEISE LoFOMMS BOLO LEMIBsM Mg3esds s Hobfsfgzs, I0BbMdMOz30
05603930630 330093900, Gog  390m33900L  3mBHIBE0ME  BHMGOLE M dsHMIOLS o
ONOOLEMS X3IBIOL [23].

33365

L5JoMmM3zgEmb 9306030l 35630056M9d0L MBsTgEM™ZY BEYMTMYIMds MOl HalMoydo
5949gbgdls  3gmMbgmdGHOMBOL  sbogro  BMEMIGOoL dogdols Lozombl. goHm-ghHm  sbgm  BMEISL
o00mop9bl 9oty Bgho®Tgmds, Gog FmLobergmdol sladdgdol sdsGgdom Lodrmsagdsls

00¢93s.
93069 990oHIgMdOL 9OHM-9MHO 39ML39JEH0E0 0ToM0EYdsS 5MHMEWIMHOBI0, HMTgos

00035¢00b{obgdl bLemgol sLsbwgdgddo 3md3wgduvymo GHIOOLEAMWO 3HMmEd@oL 89Jdbsl.
A9OO0DBIOL gl FoToMmIMErgds  MMOgbGHOMIOME0s  BHYOOLGHIOOL  5gBHO0WE  Bmbsfowgmdstby
LEREISQ, 5OZOCMIN0Z FLObEGMBLML 9O, BTG Loddosbmdsdo.

LEHOG0sd0 A9BbBOMW0s 439960l LbZoEILHZS 3MMbdTo sMMEHOODIOL FobgzomaMgdol
9gbodgdmdgdo s 3gML3YJH039%0  MomMmgo  FBsGOLmZOL  ITsbILoSMYdYO
530693MMYdJOoLs s B3YE0B030L  Fom3scoLobgdom  (3bgddmogo  3oMHmdYdO,
99OB3MmdGOMBOL BHMOE0Jd0, Loty sbe FgMbgmdol Imfymds, HoEwowqdo s bbg.).

LEoG0sdo gobbowrvyo 300y BHIMHOLEWO BOBOILOL BB BomErs FoMdmsbgbl dob
Ol 939960l s Mgu0mbgdol 93mbmdogol 4963005690580, doMOMIIE sbowo Lsdmdsm
330930 dqJdbols s 5EROEPMIM0Z0 FMLsbErgMmdOL ELLEIIdOL 39d39Mmdom.
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Abstact

The authors analyze prospects of the development of small tourism business in Georgia, in
particular in rural settlements — sp-called "rural tourism" (agritourism, farming tourism) which is a fast
emerging sector of small entrepreneurship.

Capabilities and conditions fro the development of rural tourism are examined for different
regions of Georgia. As it is noted, there are distinguishing characteristics in each region (natural
environment, economic level, traditions of economic management, rules for family farm arrangement,
rituals and customs, etc.) which differ regions from each other. Careful consideration is given to the
objects which are of interest for agritourists in rural settlements in Georgian regions: Kakheti,
mountainous area of Georgia (Svaneti, Racha-Lechkhumi, Mtskheta-Mtianeti), Achara, Guria,
Samegrelo, Imereti, Shida and Kvemo Kartli, as well as to the issues of readiness for their acceptance.

It is emphasized that the development of rural tourism in the country will promote economic
growth in the regions, ensure employment of local people, improve their well-being, and, what is most
crucially for mountainous regions, solve pressing demographic problems (depopulation of village, ageing

of population, young people's migration to urban areas, etc.).

Key words: agritourism, family tourism, ecology, farmer, tradition
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Abstract
The article "Manganese Production in Georgia" provides digital indicators of manganese
production in Georgia and worldwide (amount of ores, volume of smelted manganese ferroalloys).
General description of manganese ores and metallurgical enterprises in Georgia is given.
In order to rationally use the Chiatura deposit, to prolong its exploitation and ecological recovery, it is
proposed to produce concentrates and products of special composition, as well as exploitation of so-called
small deposit ores. It has been shown that application of some small deposit ores in Georgia will

somewhat simplify the technology of making ferroalloys and improve their quality.

Key words: Manganese ore, Concentrate, Ferroalloys, Silicomanganese, Ferromanganese.

153



ANTIMONY PRODUCTION IN ANCIENT GEORGIA

Marina Kapanadze

Candidate of Technical Sciences, Professor, Head of the Educational, Scientific and Expert Laboratory
of Chemical and Biological Technologies at the Faculty of Chemical Technology and Metallurgy

of the GTU

Maia Mshvildadze

Candidate of Technical Sciences, Professor, Deputy Dean at the Faculty of Chemical Technology and
Metallurgy, of the GTU

Tamar Loladze

Candidate of Technical Sciences, Associate Professor, Assistant Dean for Science and International
Relations at the Faculty of Chemical Technology and Metallurgy of the GTU

Nino Kebadze

Academic doctor of Chemistry, Associate Professor, Senior Specialist at the Faculty of Chemical
Technology and Metallurgy of the GTU

In modern scientific and technical literature, antimony is ranked among those metals that have
been smelted since ancient times. Scientists came to this conclusion back in the 19th century, when
during archaeological excavations objects made of antimony were found - a fragment of a vase in
Mesopotamia and small jewelry in the South Caucasus [1]. A new stage in the study of the history of
antimony production, which began at the turn of the 40-50s of the twentieth century, when
archaeologist G. Gobedzhishvili in Zofkhito (Upper Racha) discovered two dozen ancient workings of
antimony ore and in the same place, near the village of Brili, burial grounds with numerous small objects
made of antimony [2, 3]. The mine workings, which have been in operation for about 1800 years from
the middle of the 2nd millennium BC, were located at an altitude of 2000 m above sea level. In order to
penetrate to the place of direct mining of ore veins, ancient miners cut communication mountain paths
in hard rocks. The ancient workings were adit-like chambers, the length of which was 15-20 m, and the
width in the places of the inflated veins reached 13-15 m. To prevent the collapse of the ceiling, natural
rock pillars were left in them, and in some cases they were replaced with dry masonry broken pieces of
waste rock.

The fire and water method was used to break the ore in these workings. The ore-bearing veins were
first heated by a fire and then extinguished with cold water. As a result of such processing, the quartz-
monite vein easily cracked, and large pieces of ore were easily split off from it with the help of a pick
and a hammer (diabase boulders were probably used for breaking off, which the miners held directly
without a handle with both hands and thus made a blow to the split ore). The primary beneficiation of
the chipped ore was carried out in the same place, on the sites in front of the chamber entrance. For this
purpose, the broken ore was crushed on flat diabase boulders, and fragments of waste rock were separated
from the crushed mass (in one chamber, pieces of sorted poor quartz-monite ore were found in an
amount of up to 2 tons). Crushed and enriched anti-ammonite ore, as shown by archaeological research,
was transported along paths downward to the forest zone, rich in combustible material necessary for
smelting metallic antimony. Smelting forges were also located here, in which metallic antimony was
smelted by a two-stage method, which firstly oxidized the antimony sulphide contained in the ore into
non-volatile antimony tetroxide (Sb204), and then reduced the latter with charcoal to metallic antimony
(2,4].
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It should be noted here that in neighboring Svaneti, the extraction and processing of antimony ores
by the local population, unlike Racha, apparently, was continuously carried out for many centuries and
stopped only by the end of the 19th century. This assumption is likely to have a right to exist, if we take
into account the message of the Russian engineer V.Gilev, who visited Svaneti in the early 60s of the
XIX century. According to this author, in “Svaneti they make rosary from antimony ... but they could
not see on the spot” [5]. The fact that the Russian engineer did not really see samples of antimony rosary,
i.e. "Krialosani", this does not give rise to doubt the truth of the words: "In Svaneti they make rosary
from antimony." Moreover, this region has always been distinguished by highly developed mining and
metallurgical industries of gold, lead, copper and other metals.

Antimony mining and metallurgical developments of mountainous Racha, dating back to the
Bronze Age, were undoubtedly distinguished by a high technical level for their time. This is indicated
by the fact of the development of inaccessible mountain ore deposits, the use of the method of fire and
water for cutting paths and for beating cracked ore from the vein massif, the use of pillars erected from
dry masonry as anti-fall fastening of pieces of waste rock, smelting of metallic antimony by a two-stage
method, etc. etc. The high qualifications of the ancient miners are also indicated by the fact that using
the visual method they could select the richest pieces of ore suitable for smelting from the mined rock
mass [6].

The ability to visually recognize the quality of ores is apparently related to the fact that G.
Gobedzhishvili found lumps of tungsten ore (ferberite) piled in orderly heaps in the Zofkhito mines [3].
The fact that they were preserved and not thrown away suggests that ancient metalworkers tried to smelt
metal out of them. Since these attempts were unsuccessful (tungsten ore requires a much higher melting
temperature), they still retained the ore, hoping that over time they can find a more efficient way to get
the desired result [7]. The described fact of the preservation of ferberite by ancient miners by all visual
signs that meet the needs of a mineral resource indicates the first, albeit unsuccessful, steps in the history
of metallurgy to develop tungsten. Mankind became acquainted with this metal only after many tens of
centuries, in 1781, when it was first obtained by the Swedish chemist K. Scheele (1742-1786) [7].

The listing of the advantages of the Racha mining and metallurgical center cannot be complete if one
does not point out one more remarkable fact. According to the research and preliminary calculations of
the archaeologist G. Gobedzhishvili, several hundred thousand tons of ore were mined and processed in
the Zofkhit mine workings, which was an impressive figure for its time. Such a scale of antimony
production in Zofhito certainly significantly increases its importance. However, even more remarkable
is the consideration expressed by G. Gobedzhishvili on this matter. He considers it unacceptable that the
upper reaches of the river who live in narrow gorges. Rioni, a small tribe, smelted such an impressive
amount of metal antimony for personal use. Based on his assumption, for the local population, the metal
served as an object of trade exchange with the population of other regions of the country [3].

G. Gobedzhishvili's assumption based on figures leaves no reason for the slightest doubt, and it becomes
even more important if we compare it with another assumption. It was expressed by the famous historian
of metallurgy R. Forbes based on an analysis of a number of archaeological finds. He believed that some
of the small antimony objects found in the territory of ancient Mesopotamia were not of local origin,
since this country did not possess antimony deposits. But the discovery back in the 19th century. on the
territory of the Caucasus (Agstafa, near Tbilisi), antimony objects in plural quantities gave him a reason
to assume that it was the Caucasus that supplied Mesopotamia and other countries with metallic
antimony [8]

Due to the fact that both actually interrelated works were published almost simultaneously (in 1950
the book by R. Forbes, and in 1952 by G. Gobedzhishvili), each of them remained unknown to the other
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author. This gap must be filled in our time by comparing the data of R. Forbes and G. Gobedzhishvili.
Such a comparison will make it possible to get a more complete picture of ancient Georgia as a country-
exporter of metallic antimony. It is clear that a small tribe living in narrow gorges in the upper reaches
of the river. Rioni, could not mine such a huge amount of antimony ores just to meet their own needs.
A large surplus of this ore, as G. Gobedzhishvili justly noted, in reality could only be used as an exchange
commodity in the nearby regions of mountainous Georgia.

However, according to R. Forbes, this practice of exchange had a much larger international scale and
reached such a distant country as Mesopotamia. The assumptions of R. Forbes about the export of
Caucasian antimony to the eastern countries were further elaborated and given more concrete content
by the well-known specialist in archaeological chemistry I.R. Selimkhanov. He presented the results of
his research in a generalized form in the authoritative publication "The emergence and development of
chemistry from ancient times to the 18th century" (Published in Moscow in 1960 by the Institute of the
History of Natural Science and Technology of the USSR Academy of Sciences) [9]. In the chapter
"Antimony" of this book, I.R. Selimkhanov, in fact repeating the premises of R. Forbes, additionally gives
information about objects made of antimony (pendants, medallions, beads, etc.) found in the burials of
the Transcaucasus. He also emphasizes that with the help of chemical analysis an interesting regularity
was revealed - in all these objects there are impurities characteristic of the antimony luster (antimonite)
of local locations. Here he points to their specific location, from which it becomes clear which
geographical point was meant by the repeatedly mentioned word "Transcaucasia" developments "[9].

As can be seen from the quoted passage, I.R. Selimkhanov recognizes Zofhito, mountainous Racha, as
one of the first centers of the mining and metallurgical production of antimony not only in the Caucasus,
but also in the entire Ancient world. Ancient Georgia has always been ranked among those culturally
and technically developed countries where the development of metals began from time immemorial.
The world's oldest production of vein gold (Sakdrisi. IV millennium BC) is inextricably linked with the
history of technology in Georgia. Mining of river gold by the Colchian method, using sheep skins (II
millennium BC), the production of iron from hematite sands by the Halibo-Colchian method (I
millennium BC), the invention of brass by the Mossinians (I millennium BC) e.), etc. This brilliant gallery
of technical achievements of ancient Georgian miners and metallurgists will undoubtedly be adequately
complemented by the production of metallic antimony in mountainous Racha, which is, apparently, the
oldest, if not the first in the world, producer of this metal.
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Abstract
The article deals with the ancient mining and metal production of metallic antimony in Brili
(mountainous Racha). Antimony is ranked among those metals that have been smelted since ancient
times. Antimony mines in ancient Georgia, which have been in operation for about 1800 years since the
middle of the 2nd millennium BC, were located at an altitude of 2000 m above sea level near the village
of Brili (Upper Racha). To reach the place of direct processing of ore veins, ancient miners cut

communication mountain paths in hard rocks.
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WUHTEHCHUBHBIE TEXHOJIOTUU B ABJIOYHOM CAJIOBOJICTBE I'PY3UU:
JIMYHBIN OIIBIT

Mumenko U.B.
[TpesnpunuMaress, Biaajesel rpy3uHCKoi s6104uHoi kommanuu «GU Fruit», ceno ITapusu,
Bonuucckwuit pation, I'pysusa

biarozmaps coyeTaHUIO yMEPEHHOTO M CyOGTPONMYECKOTO KIMMATHYECKUX II0SCOB, GOIBIIOMY
KOJIMYEeCTBY COJHEYHBIX AHeH B roxy (6omee 300), oTn1uyHOMY KadeCcTBY BOZBI U IIOYBHI ['py3us mmeer
3HAYUTEIbHBII IOTEHIMAI B Pa3BUTUU CEIbCKOTO x03sticTBa. Ho ecTs 1 orpanuyeHns, OCHOBHOE Cpefiu
KOTOPBIX — JOCTATOYHO HeGOIbIIAs IUIOMALE IPUTOAHBIX AJIsi 06paboTku 3emessb. Ha aTom ¢dowe eure
6omee 5bdEKTUBHBIM SBIIETCS HCIONB30BAaHUE HHTEHCUBHBIX TEXHOJIOTHEH, KOTOpBIE ITO3BOJIAIOT
LOOUBATHCA B IECATKU Pas JIy4IIUX Pe3yJIbTATOB C TOM JKe IIOMALH.

O6BexT uccaemoBaHu

O6wpexrom wnccremoBanus 6puta kommanus «GU Fruit», xotopas ¢ 2013 roma B ceme Ilapusm
BonHucckoro paiioHa BBIpAIIMBAaeT SAGJIOKU €BPOIEMCKUX COPTOB IO WHTEHCHBHBIM TEXHOJIOTHAM.

IInomanp cama cocraBgeT 42 rekrapa.

Ilepeuens BeipamuBaemsix coproB sbmonum: lama, Tongen, I'pennn Cmur, Qymxwu, Pemer
Cumupenxo, Pex lexurec.

ITozBoir: M-9.

Cxewmsl mocagxu: 3,4 m*0,8 M, 3,5 m*1 m.

KonnyecrBo Hacaxenuit Ha 1 rexrape: 2850-3675 nepesbes.

B cazmy c camoro Havasia yCTaHOBJIEH KalleIbHbIH ITOJIHB, TI03BOIAIONINIT CTA6MIBHO TUTATh IE€PEBbsI
He TOJIBKO BOJOM, HO U YAOOPEHUAMH.

Taxoke Ha Bcex IJIOWAZLY Ca/Zla YCTAHOBIEHA AHTUIPA0BAsA CETKA, KOTOPAsk He TOJIBKO 3aIIUIIAET OT
rpaza, Ho u Gnokupyer 25-27% CONHEYHBIX Jydeil, YTO SABAAETCS KPUTUYECKH BAKHBIM, YUUTHIBASA
BbICOKHE (+36-40 rpasycoB) JeTHIE TeMIIEPATy PBL.

C 2016-ro roma xommaHus paboTaeT ¢ TO/UIAHACKOM Kommauwmeil «Fruitconsult», corpymuux
KOTOpO#l 5-6 pa3 B roj, IpHe3k aeT B caji U KOHCYJIBTHPYeT IO BceM 0e3 HCKIIOYeHMs BOIPOCAM,
CBI3aHHBIM C Ka4eCTBEHHBIM BBIpAalINBaHUEM, COOPOM U XpaHEHUEM IPOIYKIIHH.

PesynbTaT MccieoBaHNA U 00CYKIeHUE

BrrureykazaHHBIN IPUMEP HHTEHCHUBHOTO A0I0YHOTO Ca/ia ITI03BOJIIET €3KETOLHO MTOIydaTh ypoxKas
B pasmepe 40-45 TouH c oxHOrO rexrapa. [ig cpaBHeHNs, SKCTEHCUBHBIH caf (caf, B KOTOPOM HET OIIOp
Y IIIaJepsl, IIJIOTHOCTh Hocagku cocrasister o 600 mepesbeB Ha 1 rekrape, He yCTaBJIeH KalleJIbHBIH
IIOJIUB ¥ QHTUTPAZOBasd ceTKa) ¢ 1 rexrapa gaer 10-12 TouH mpoaykiuu. BaXkKHO OTMETHTSD, YTO Z6JI0KH,
BhIpallleHHbIE 110 NHTEHCUBHOW TEXHOJIOTUH, 00JIaAI0T TAK)Ke 3HAYUTENIBHO 00jiee BHICOKUM Ka4eCTBOM
U JIEXKOCTBIO, YeM S0IOKU U3 SKCTeHCHUBHBIX CafoB. [leproandHOCTh IIJI0ZOHOUIEHNs TaKKe HAMHOTO
CUJIbHee BBIpaKeHAa B CaZaX OKCTEHCHBHOIO THINA. EJWHCTBEHHBIM IIPEMMYILIECTBOM CaZOB
9KCTEHCHBHOTO THIIA ABJIIETCSA TOPas3zo 0osiee HMU3KAs CTOMMOCTD 3aKJIaAKuU 1 TeKrapa, HO 3TO TOJIBKO Ha
dTalle IIOCTPOEHNUA Cajja, HOCKOIBKY B JalbHeIlIeM HHTeHCUBHBIN caJi ZOCTATOYHO OBICTPO OKYIIaeT CBOU
BJIOXKEHHS ¥ HAYWHAeT IIPUHOCHUTh CTaOMIbHBIN BBICOKHU m0X0Z. COOTBETCTBEHHO, DKOHOMUYECKH
nesecoobpasHee 3aKIabIBATh SIOJIOHEBBIH €A MHTEHCUBHOTO THIIA.

3axioueHne

OTzenpHO HEOGXOZMMO OTMETUTh AKTUBHOE ydacTHe TPYSHHCKOTO TOCyAapCcTBa B Pa3BUTUU
CeJIbCKOTO XO3AMCTBA: NPaKTHMYECKHM II0 BCEMY IIEPEYHIO KYJIBTYP MOXXHO IIOJTYyYHMTh TI'DaHTBI Ha
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pasHooGpasHsle HYXAbI (cObMHAHCHPOBaHUE IOCALOYHOTO MaTepHaa, KaleabHOTO IIOIKUBA, TeXHUKH,
XPaHIIAL U T.IL.).

ITo cBOemMy OmBITY MOTy CKa3aTb, YTO IIOMOIIb ABJIAETCA GecIpelieleHTHOH, JOCTYIIHOM KaXIOMY
JKeJIalolleMy Pa3BUBATh CEIbCKOXO3IHUCTBEHHOE JeJIO.

Haura KoMIaHus IOy4nia TPaHT HAa TEXHUKY Uit cGopa ypoxkas B pasmepe 50000 rapu ($15000)
u rpanT B pasmepe 500000 napu ($165000) Ha CTPOUTENIBCTBO XOIOAUIBHOIO XPAHUIIHILA 151 A0JI0K, 38
4YTO OYeHb GyarosapHa.

YuuTrsiBas Takoe KOHCTPYKTHBHOE OTHOIIEHME U IOMOIIb CO CTOPOHBI TOCYapCTBa, a TAKKe IIPH
COOIIONEHUH BCEX BBINIEIIEPEUHCIEHHBIX YCIOBUM CeIbCKOE XO3AHMCTBO I'pysuy MMeeT OTINYHbIE
IePCIEeKTUBBL A1 pasBUTUA. B oTy cdepy mpuxomuT Bce Oojblie JIOAeH M KOMIIAHHE, KOTOpPbIE
HaMepeHbI JOJITOCPOYHO U CEPHE3HO 3aHUMAThCA arpapHBIM OM3HECOM, YTO He MOXKET He PaZoBaTh.

JIureparypa
1. https://www.supersadovnik.ru/text/jablonevyj-sad-sovremennye-tehnologii

2. https://www.agroinvestor.ru/analytics/article/29589-marzha-v-intensivhom-sadu/

WHTEHCHUBHBIE TEXHOJIOTUU B IBJIOYHOM CAJIOBOJICTBE I'PY3UU:
JIMYHBIN OIIBIT

Ammoranusa

HPI/IMeHeHI/Ie WHTEeHCUBHBIX TeXHOJIOTUHA B CEJIBCKOM XO3SIMCTBE FPYBI/II/I ABIAETCA KPI/ITI/I‘IeCKI/I
Ba)XHBIM, YYMThIBasA KJIMMAaTUYE€CKHE YCJIOBHUA M OTHOCUTEIBHO He60JII>IJIYIO IIOIIAAE IIOJOPOJHBIX
3eMesIb. birarogaps UM C OZHOTO TeKTapa 3eMJIM MOXKHO IIOJIY4aTh B JECATKU pa3 GoJblle YpoXKasd, yeM
IIPHU SKCTEHCUBHOM METOJie Pa3BUTHUA, KOTOPBIH 3aK/II0YaeTCA B YBeIUIeHUH ILIOMAny o6pabaTbIBaeMoii
semnu. llenpio JaHHOW cTaThu ABJISEeTCA IIOKA3aTh HA IIPEMepe ONHON KOMIIAHMM, 4YTO Oymylee
CEJIBCKOTO XO3SIHCTBA — B MHTEHCHUBHOM IIOZIXOZ€, KOTOPHIH mo3BoiuT ['pysum oGe3omacurh cebs B
HPO,ILOBOJILCTBEHHOM IIJIaHe, II0 MHOTUM CeJIbCKOXO03IMCTBeHHBIM IIO3ULINAM CTATh HeTTO—BKCHOpTepOM
IPOAYKIIUHU, a TAaKXKe 3a CYeT CO3ZAHUA BBICOKOOIIAYMBAEMBIX PAabOYMX MECT OCTAHOBUTH IIPOIIECC
MacCCOBOTO BBI€37Ia JIIOeil U3 CeJl B TOPOZa.

KirroueBslie c10Ba: MHTEHCHUBHBIE TEXHOJJIOTUHU, CEIBCKOE XO3AMCTBO.

INTENSIVE TECHNOLOGIES IN APPLE GROWING IN GEORGIA:

PERSONAL EXPERIENCE
L.V. Mishchenko
Entrepreneur, owner of the Georgian apple ompany "GU Fruit", Parisi village, Bolnisi region, Georgia

Abstract

The use of intensive technologies in agriculture of Georgia is criticaly needed counting its the
climatic conditions and the relatively small area of fertile land. Thanks to them from one hectare of land
it is possible to get yield ten times more than with the extensive method which mainly consists in
increasing of the cultivated land. The purpose of this article is to show using the example of one company
that the future of agriculture is in an intensive approach that will allow Georgia to secure itself in terms
of food safety, become a net exporter of many agricultural products and also by creating of well-paid jobs
to stop the process of mass move of people from villages to cities.

Key words: intensive technologies, agriculture.
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USEFUL PLANTS RESOURCES AND PROSPECTS FOR THEIR USE IN GEORGIA
Tamar Kacharava
Doctor of Agricultural Sciences, Professor
Tinatin Epitashvili
Doctor of Chemical and Biological Engeeniring, Researcher
Mari Khocholava
Master student, Georgian Technical University
Abstract
The rich and unique phytogenetic fund of Georgia represents a natural-historical treasure and
requires permanent conservation-rehabilitation, as it progressively exterminates or changes under the
influence of various natural disasters, genetical erosion or anthropological impact. The problem is
important to our country while the number of cultural plants and their wild ancestors originate in
Georgia as it is their primary and secondary source hearth of origin. There is spread the unique medical,
aromatic, spicy and poisonous plants in Georgia which cannot be found anywhere in the world. Due to
their current state, most of these plants are on the verge of extinction. The erosive processes of genetic
resources and uncontrolled export are going on.
Therefore, it is necessary to preserve a biodiversity through ensuring in-situ and ex-situ/on farm.
For the purposes of further consumption, raising awareness in conservation of genetic and varietal
diversity and rational usage of the unique flora of Georgia is gaining the most importance. This can be
observed along with intensification and sustainable use of ethno-botanical traditions and promotion of
phytoproduction, based on the rights acquired from the on Georgia biodiversity convention, through
integration of the benefits distribution principles.
Key words: Useful Plants, Ethnobotanical Skills, Phyto Genefund.
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HUNTING FARM LTD “HUNTING TOUR GEORGIA”-S CHARACTERIZATION OF

PHYTOGENETIC ECOSYSTEM
Tamar Kacharava
Doctor of Agricultural Sciences, Professor
Vasil Ghlighvashvili
Doctor of Agricultural Sciences, Professor
Mari Khocholava

Master student, Georgian Technical University

Abstract

Diversity and peculiarities of the phytogenetic resource spread on the territory of the hunting
farm "Hunting Tour Georgia" are discussed in this paper. The vegetation cover of hunting area is located
in compact arrays and consists of mountain forests, shrubs and secondary meadows. Forest formations
are revealed by the middle belt forests characteristic of the mountains of Eastern Georgia. There are
found also Red-listed habitats i.e. the ecosystem with a very important, rich bioresource is presented. It
is also noteworthy that this ecosystem is rich in many species of useful (medicinal, aromatic, spicy, dye,
poisonous) plants. Their sustainable use will contribute to the development of the phyto-industry and

tourism infrastructure.

Key words: Hunting farm, Useful Plants, Ethnobotanical Skills, Phyto Genefund.
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HUNTING FARM LTD “HUNTING TOUR GEORGIA”-S CHARACTERIZATION OF

FAUNA ECOSYSTEM
Vasil Ghlighvashvili
Doctor of Agriculture Sciences, Professor, Georgian Technical University

Abstract

The article notes that the world environment is under great pressure due to human impact. Which
is why many species of wildlife are extinct, and many are on the verge of extinction.

International practice shows that cultural hunting farming is emerging as one of the alternative
ways of saving natural ecosystems. Thus, a special role in the regulation of these issues in recent decades
has been assigned to the proper development of hunting farms.

The article focuses on the study of the number of animals, birds and reptiles living on the territory
of the hunting farm "Hunting Tour Georgia" and their sustainable maintenance and development. It is
important that in order to comprehensively study the above issues, in 2021 a cooperation agreement
(memorandum) was signed between the Georgian Technical University and Hunting Tour Georgia, the
purpose of which was to establish business, management, tourism, etc. of the University. Involvement
of students in the Master's and Doctoral educational programs of the direction in scientific research.

In conclusion, the correct production of processes ensures the sustainable development of
biodiversity in this area, which will create the prospect of active development of international hunting-

fishing tourism.

Key words: biodiversity, ecosystem, hunting tourism, development, perspective
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PROSPECTS FOR THE USE OF RESIDUAL ARGILLITS FROM THE TKIBULI-SHAORI
COAL DEPOSIT

Giorgi Maghalshvili

Doctor of Geological and Mineralogical Sciences, I.Zhordania Center Studying Productive Forces and
Natural Resources of Georgia of the GTU, Chief Researcher, Head of Department

Jemal Kakulia

Candidate of Technical Sciences, I.Zhordania Center Studying Productive Forces and Natural

Resources of Georgia of the GTU, Senior Researcher

Abstract
The article provides laboratory data, based on which it is concluded that the so-called “waste
rocks” in Tkibuli-Shaori coal deposit — using argillites, clays, enrichment plant “tails”, sludge and ash,
can produce a number of necessary constuction and “reftactory” bricks, Types of tiles, cement, clay-soil,
aluminum and its alloys — ferrosilicoaluminum, silumin, sialon, and the most important fertilizer for
agriculture from coal sludge “humates”. All this will contribute to the development of the economy and

the creation of hundreds of jobs.

Key words: argillite, clay, refractory bricks, "waste rock", multifaceted raw materials.
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Abstract

As of today, about 95% of hydro projects in Georgia, as well as a large part of small and medium
hydropower plants, have been stopped, which means an investment of about $ 2.5 billion for the country.

The paper examines the attitude of focus groups specifically in the education sector, who
disseminate information about hydropower plants to the public, how they see the issue of hydropower
plants - is it a threat to the country or an investment ?!

In this article we will try to emphasize the main essence of the problem and give comprehensive
answers to all the questions raised. Our goal is to help the State structures and the population reach an
agreement on the construction of hydropower plants and make a decision solely in the interests of the
State, because the country's economic development and general stability need a sustainable energy

system.

Key words: power system, energy independence, reservoir HPP, generation facility.
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RENEWAL ENERGY RESOURCES ENERGY SAVING POLITICS ROLE IN THE
COUNTRY'S AGRARIAN SECTOR SERVICE

Nodar Mirianashvili
Nugzar Kavlashvili
Ketevan Vezirishvili-Nozadze
(I.Zhordania Center Studying Productive Forces and Natural Resources of Georgia of the GTU,
GTU Archil Eliashvili Institute of Control Systems)

Absract

In the article there is discussed renewal, non-traditional energy resources rationally using tasks in
Georgia.

Based on the energetic balance analyze of Georgia there is studied now existed conditions and its
development tendencies of the country's energy park complex with foreseen untraditional, renewal
resources of energy.

There is shown that in order of raising energy safety, Georgia needs satisfying of raising
requirement on cheap energy resource, what can be ensured with reducing of dependence of imported
energy, by using technologies based on new energy saving and renewal untraditional resources

assimilation.
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There are possibilities of widely using of researched energy saving technologies (thermal pump
installation) in industry, farming and communal economy.
There are proceeded corresponding recommendations in the country for assimilating of

untraditional, renewal resources and energy saving technologies.

Key words: Energy renewable resources, energy saving, energy park complex, thermal pump installation,

agro industry complex.
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OPTAHMYECKOE YIOBPEHUE HA OCHOBE ®OCO®OPCOJEPXKAIIMX OTXO/ZOB
Y 3EJIEHBIX MUKPOBOIOPOCJIEN

Treyxeesa Acems Ep:xanosna
Joxropant 2 xypca IOxuo-Kasaxcranckuit yuusepcuter um.M.Ayasosa, lllsmmkent, Kasaxcran
ITanxueBuu PagociaB

PhD, ITosuausckuii yuuBepcurer uM.A.Munxkesuda, ITo3nans, ITonbura

B Hacros1ee BpeMsa B CEIBCKOM X035 CTBE 4aCTO UCIIOIB3YIOT CHHTETUYECKUE ynoOpeHus. B tom
yucie GpochopcofepiKalux yaoOpeHus, KOTOpble 4acTo IOJIy4aioT yTeM A00bI9u 13 GoCcHOPUTOBBIX
pyZ2. B Kazaxcrane HaxozaTcs ofUH U3 60abIInX GocHOpUTOBBIX PYH, KOTOpBIE 00OTalaloT BeCh PHIHOK
pecry6iuku [3-4]. Koneuro, ects u mobounslie 3 deKTsI OT TaKUX IIyTeil MOTydeHIs yA0OpeHHit — 5TO
60JIbIIOe KOMHUYECTBO OTXOJOB C MasbIM COZepKaHueM HeoOxonumMbrx smemeHTOB[12]. HeGobiroe
KOJIMYECTBO JAHHBIX OTXOJOB MCIIONB3YIOT IIPU IIPOU3BOACTBE CTPOUTEIBHBIX MAaTEpUAIOB, HAI[pUMeED
cTpouTensuble 6moku [7]. Ho riaBras mpo6iema yrunusanuu 60as1moro oosema pochopcomepxaiux
OTXOJIOB ABJIIETCS aKTyaIbHOI He TOIBKO A1 KazaxcTaHa, HO u A1 Bcero Mupa.

B coBpeMeHHOM arpoNnpOMBINIIEHHOM KOMILIEKCE BCe dYallle IpeAJaraloT OMOTEXHOJIOTHYeCcKue
IIyTH pelleHus IIpobiieM C OpraHMYeCKUMU YJOOPEeHNUAMY, 33 CUET UCIOIB30BAHMA OTXOL0B Pa3TUIHBIX
mpousBoACTB. KpoMe 3TOro, Heo6XomuMO YUUTHIBATH ApyTue (GaKTOpHI, TaKue KaK COLMATIbHAL
IIpHEeMJIEMOCTh, SKOHOMMYECKas BBITOJla M COXPAaHHOCTh NPUPOJAHBIX IeHHOCTed. Xora docdop u
pacIpocTpaHeH MIKMPOKO B IPHUPOJE, AAHHBIE PeCYPCHL SBIAIOTCI ncdeprnaembMu[5]. Taxkum oGpasom,
ucronb3oBaHue (HocHOpHBIX yAOOPeHMH ABIAETCS aKTyaabHBIM JJIs Bcero Mupa. Llenbio Hamwmx
HCCIefOBAaHUH ABJIfgeTcA HoIydeHue ochopcomepkamux ymoOpeHuil ¢ nobaBleHHEM KYJIBTYP5I
MHUKPOBOZOPOCIEH [AJIA IOBBIIIEHUS YPOXKAMHOCTH CEIbCKOXO3IHCTBEHHBIX KYJIBTYDP, SKOHOMHYECKH
BBITOHOTO ¥ 9KOJIOTMYECKH Ge30I1acHOTO, KOTOPHIi Gy zeT 061aaTh UMIIOpTo3aMelieHueM [8].

Marepraisr n merozsr. O6GbeKTaMU UCCIeOBAaHUMN ABIINCE pocdopcoseprxaliie OTX0 b1~
ITaMBI ¥ ITaKy, Kyaerypa Chlorella vulgaris ASLI-1, cemena Tomara.

ITomroroska mporeHTHOrO pacTBopa mpoBoguiaock coriracHo [OCT 4517-87. bsuiu moaroToBIeHBI
5%, 10 %, 15% u 20% pacTBOpH! LIJTaKa U IITaMa, B KOTOPBIX B TEYEeHUH HefleIU KyIbTHBAPOBAIU IITAMM
XJIOPEJLIIBL.

J171s IoceBa ceMsAH TOMAara UCIIOIb30BaIH OJHOPA30BbIe IUIACTHKOBbIE CTAKAHBI, Ky/1a 3ackrmanu 50
I'P CTEPIJIBHOTO BCITyYeHHOTO BEPMUKY/IUTA. MeTomoM BIGOPKYU B KOXKABIN CTAKaH J00ABIAIN 5 ceMIH
TOMATa, KOTOpBhle OBLIM Ha CYTKU 3aMOYEHHI B CyCIIeH3UH Xuopesutbl. CBepXy cTakaHbI 3aauBanu 50 M
IIPOLIEHTHOTO PaCTBOPA U IJIOTHO 3aKPBIBAIN IUIEHKOM.

Jnuny pacrenuii, creba1 M KOpHeH H3MepsulH JuHelKod. KommdecTBo IuCThEB Ha BCXOZAX
TIO/ICYUTHIBAIUCH BU3YaTIBHO.

Pesyaprarsr u obcysxzernne. B xome mucclefoBaHWI IITAMM XJIOPEJUIBI KyJIBTUBHPOBAICI Ha
Pa3IMYHBIX KOHIIEHTPAIlUAX PacTBOPOB docdopcomepKamux orxomoB. Ilocie KyJIbTUBUPOBAHUA B
TeYeHWU HeJleNIU IJIOTHOCTD KJIETOK XJIOPEJUIBI B pacTBOPax OblLyIa ClemyIouas:

- 5% pacrsop — 7x10°1/KOE;

- 10% pactBop — 6, 7x10° 1/KOE;

- 15% pactBop — 4,2x10° 1/KOE;

- 20% pacrsop — 2,3x10° 1/KOE.

ITo 3TMM JaHHBIM MOXHO OTMETHUTb, YTO BBICOKAs KOHIeHTpauus (hochopcomepkalux 0TX0H0B

ABIAETCA IUMUTUPYIOWUM hakTopoM And KyasTypsl Chlorella vulgaris ASLI-1.
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HecmoTps uro XuMHYeCKHi COCTaB IIIAMOB U IIIAKOB CXOXKH, BIMSAHUE UX HA POCT U Pa3BUTHE
oxaspiBaio pasHoe. Kpome sToro, 20% pactBop uwrama ¢ocdopcofepikaliiX OTXOZOB I'yOUTEIBHO
BO3J€CTByeT Ha TeCT-PacTeHUeE.

B xope uccienoBaHusA OBLIO yCTAHOBJIEHO, YTO BCXOXKECTh M Pa3BUTHE TECT-PaCTeHU ObLIO JIydlle
B oOpasuax C pJo0OaBleHWEM CYCIEeH3HM XJIOpeiUIbl, YTO B pAacTBOpPe TOJIBKO C COJEepXKaHHeM
docdopcogepramux OTXOIOB.

ITpu usmepeHuy AIUHBI KOpHEI U cTebIeii 6BI7I0 OTMEYEHO, YTO PACTBOPEI C COZlep KaHMeM LITaKa
GoJIbllle BIUAIOT HAa IJIMHY KOPHEIi, a PACTBOPBI C COZEPXKAHMEM IIIaMa GOJIbIIIe YCKOPAIOT POCT CTe6IIel.

PacTBOpBI IITAKOB C MUKPOBOJOPOCIAMHU IOJIOXKUTEIBHO BIUAIOT HA pa3BUTHeE CeMAH ToMaTta. Ilo
CPaBHEHUIO C KOHTPOJIBHBIM BAPUAHTOM C YHCTOH BOJAOM M XJIOPEJIOH, ONBITHBIE 0Opa3Lbl IIOKA3aIu
JydIuii pe3yibTaT, KpoMe obpasia ¢ 20% pacrBopoMm nurama. B o6pasue ¢ 5% pacTBopoM Iraka AIHHA
cTe6A IpeBBICKUIA Ha 5 pa3 AIuHY cTebi B KOHTPOJBHOM BapuaHTe, a B obpaste ¢ 15% pactBopom
IJaKa ¢ JoOaBJeHWeM KyJbTYPHl XJIOpeJUIbl JJIMHA CTeGJs IpeBbicwia B 1,5 pasa AnuHy crebit B
KoHTpoJse. B orHOmenuu miamos 15% u 20% pacTBOpBI OKa3aJIuCh I'yOUTEIbHBI 1JI1 TECT-PACTEHUS, HO
IIpH L00aBIeHUU KYJIbTYPHI XIOPEJIIBI HECKOJIBKO CEMAH IIPOPOCIIH, AINHA KOPHA KOTOPHIX B CPeAHEM
cocrasui 2,1 cm.

Taxoke OGBLIO OTMEYEHO, YTO CTAKAHYMKYU B KOTOPBIX OBLIM PAaCTBOPBI C CyCIE€H3UeH XJIOpeJLIbI
MeHbllle IJIECHEBETH U JOJbIIe COXPAHAIM BJAry, YTO HECOMHEHHO SABJISETCS XOPOIIMM ITOKasaTesleM
IJI MCIIOJIb30BAHUA KYJIbTyPY MUKPOBOJOPOCTH B YAOOPEHUAX.

Takum 06pasoM, IO pe3yabTaTaM HCCIETOBAaHUA MOXXHO OTMETHUTH IIOJIOXKUTETBHYIO TUHAMHUKY
BCXOXXECTH CEMSIH TOMara IIPU UCII0Ib30BaHUK KOMIIJIEKCHOTO pacTBopa hochopcomepsKaliux OTX0L0B U
KYJIBTyphl Xxyopesuibl. Tak Obl1o ycraHOBieHO, uTto 20% pacTBOp ILIAMOB IyOUTENBHO [AJII KJIETOK
XJIOpEJLIbl U CeMSH TeCT-PacTeHuil, ONTUMAIbHON KOHIeHTpalueil 11 pocTa pacTeHuil aigerca 5%
PacTBOp LILIAKOB ¢ J06GaBIeHUEM KyJIbTypPbl XJIOPEJLIBL, Ife BcXoxecTs coctaBmio 100%, a AnuHa KOpHA
B CpeZHeM COCTaBWIO 5,5 cM, IjinHa cTeba B cpefHeM- 3 cM. PaGoThl B JaHHOM HampasieHUH OyLyT

TIPOJIOJDKEHEI Ha IPYTHX BUAAX CeIbCKOXO3AHCTBeHHBIX PACTeHUM.
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OPTAHMYECKOE YIOBPEHUE HA OCHOBE @OCPOPCOJEPKAIIMX OTXOL OB
Y 3EJIEHBIX MUKPOBOJIOPOCJIEM
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A6cTpakT

CoBpemeHHOe cocTosiHUe (ochopcozepKaluX OTXOAOB M CIIOCOOBI €ro yTHIM3AIUU OCTAIOTCS
aKTyaJlbHBIMM.  XpaHeHHMe  UIaMOB  GocHOPCOAEPXKAIIMX  OTXOZOB  OCYLIECTBIAETCE B
IIJTAMOHAKOIIUTEJIAX, KOTOpble 3aHMMAIOT Oonbmue Teppuropuu [2]. Ilpm yTmiamsanmuuy IITakoB U
IIIAMOB, B TaK)Ke JTUKBUAAIIMY IIAMOHAKOIIUTE el IPeKPaTUTCA BpeJHOe BIUAHNE OTXOZO0B Ha ITOYBY,
IOABHUTCA BO3MOXXHOCTb HCITOJIb30BAHUA 3THX mwromazgedt of, XO3AHMCTBEHHOE
3eMJIETIONIb30BaHue. MHOIMe HCCIeZOBaHUA IIOKAa3bIBAIOT ABIDKeHHe (ocdopa B MOUBe U BOAE, TAKUM
06pasoM JOKa3bIBas CIOKHOCTh YyTHAM3AUWK AaHHOro orxoza[6]. Komeuno, dochopHse mmaku u
IIJIaMBI UCTIOIB3YIOT B HEGOIBIUIOM KOJIMYECTBE B IPOU3BOAICTBE CTPOUTENHHBIX MaTEPHUAIOB, HO 5TO HE
peuraer Bcex mpoGiem. Ha rore Kaszaxcrana ecTsp Ckiazpl OTXOZOB IIpom3BogcTBa (ochopcomeprxainx
ymoOpeHuii, KOoTopele Takxke TpeOyioT yrwimsauuu. OFHUM u3 IyTeil COBPeMEHHOH yTWIH3alluU
TAaHHBIX OTXO/IOB SABJIAETCS BO3MOXKHOCTh MX IPUMEHEHHUA B yIOOPEHUH IJIA CeIbCKOTO X03aicTaa [1].
Ho Tak xak B cocTaBe dochopcomepxamux 0Tx00M 6osblioe comepskanue ¢pochopa, I0 CpaBHEHUIO C
a30TOM M KaaueM, TO IpU A00aBlIeHUM OHMOMAcChl XJIOPeJUIBl JAHHOE COOTHOIIEHME MOXKET OBITh
uzMeHeHo. llenpio Hallero uccIeoBaHUA GBLIO BO3MOXXHOCTH HCIIOIB30BaHUA KOMILIEKca pochopHsIe
OTXOZBI M BOJOPOCIH, TO €CTh KyJIbTUBHPOBAHME XJIOPE/IBI Ha Pas3IUIHBIX KOHIEHTPAI[UIX
dbocdopcogepKalux OTXOAOB A AanlbHEeHIIero NCIOIb30BAHNA CYCIIeH3HH B IIOJIMBE TeCT-PaCTeHUI
[9-11]. B Buzme TecT-pacreHus 6pliu BRIOPaHBI ceMeHa TOMATa, KyJIbTUBUPOBAHKE KOTOPHIX B CETBCKOM
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X03AHCTBe ABIAETCA S5KOHOMMYECKU BHITOAHBIM. IIpyu KynbTHBUDPOBaHMU B 3aKPBITOM I'PyHTE TOMAaThl
TePSIOT BKYCOBbIe KadecTBa, KOTOPhIe BO3MOXKHO BOCCTAHOBMTH IIPU MCIIOJIB30BAHMM OPraHMYeCKHX
ymobpennit [10]. B ganHHON cTaThe ITOKa3saHBI pPe3yJbTATHl BIMIHMA Pa3JIMYHBIX KOHIEHTPALUI

dbocdopHBIX OTXOOB U 3eJI€HBIX MUKPOBOZOPOCIIel Ha pocT u pasBuTue Solanum lycopersicum.

Kittouepsie ciroBa: 6uoynobpenus, hochopcomepskaiye OTXOAbI, 3eIeHbIe BOJOPOCIH

ORGANIC FERTILIZER BASED ON PHOSPHORUS-CONTAINING WASTE AND
GREEN MICROALGAE

Tleukeeva Asel Erzhanovna
Second-year doctoral student, M. Auezov South Kazakhstan University, Shymkent, Kazakhstan
Pankievich Radoslav

PhD, A. Mickiewicz University of Poznan, Poznan, Poland

Abstract

The current state of phosphorus-containing waste and methods of its disposal remain relevant.
Sludge storage of phosphorus-containing waste is carried out in sludge collectors, which occupy large
areas [2]. With the disposal of slags and sludge, as well as the elimination of sludge collectors, the harmful
effect of waste on the soil will cease, and the possibility of using these areas for economic land use will
appear. Many studies show the movement of phosphorus in soil and water, thus proving the complexity
of the disposal of this waste [6]. Of course, phosphorus slags and sludge are used in small quantities in
the production of building materials, but this does not solve all the problems. In the south of Kazakhstan,
there are warehouses for waste from the production of phosphorus-containing fertilizers, which also
require disposal. One of the ways of modern utilization of these wastes is the possibility of their use in
fertilizers for agriculture [1]. But since the composition of phosphorus-containing waste has a high
content of phosphorus, compared with nitrogen and potassium, then with the addition of chlorella
biomass, this ratio can be changed. The purpose of our study was the possibility of using a complex of
phosphorus waste and algae, that is, cultivation of chlorella at various concentrations of phosphorus-
containing waste for further use of the suspension in watering a test plant [9-11]. Tomato seeds were
selected as a test plant, the cultivation of which in agriculture is economically viable. When cultivated
in a closed ground, tomatoes lose their taste, which can be restored with the use of organic fertilizers
[10]. This article shows the results of the influence of various concentrations of phosphorus waste and

green microalgae on the growth and development of Solanum lycopersicum.

Key words: biofertilizers, phosphorus-containing waste, green algae.
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PROBLEMS OF INTEGRATED PASTURE MANAGEMENT IN GEORGIA

Vazha Zeikidze
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of the GTU, Senior Researcher

Rusudan Pirtskhalava
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Abstract
The paper discusses natural pasture management Problems of perfection at the modern stage. In
country Lack of pasture management practices have traditionally been established, resulting in
degradation of natural pastures, the development of soil erosion processes, which eventually leads to
decreasing pasture productivity. In the paper we present suggestions and recommendations and as a
result of the introduction it will be possible to make natural pastures switch to an integrated
management system, which in the end ensures the rational use of this unique ecosystem of the country

and the conservation and restoration of its biodiversity.

Key words: mowing-pasture, Management, Rotational grazing, Biodiversity.
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Abstract

Sustainable development of the region is one of the most important challenges for Georgia, and if
successfully overcome, it will be possible to solve a necessary issue, which is economic and social
inequality across the country. The deepening of the problems of the social protection system in the
world, which has become a significant impediment to the sustainable development of countries, has
necessitated the need for more in-depth analysis in this area. States are increasingly considering
improving the social protection system, analyzing challenges and ongoing projects. When formulating
medium-term or long-term strategies for socio-economic reforms in Georgia, it is necessary to take into
account all the social groups or factors that essentially depend on its implementation. The country's
budget at this stage is loaded with a number of components of improving social protection, despite this
factor, according to the main statistical service, every fifth person is below the poverty line, the rate
becomes even more difficult and alarming for children. According to a UNICEF study, one in four

children lives in extreme poverty. Etc. Each such lever can achieve economic prosperity for the country.

Key words. Challenges of sustainable development of the region, social protection, analysis of the

situation, prospects for improvement.
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