Lsgotmomggenmls ¢gdbogzm®o Mmboggdliodg@o

b9bsfgMHob »Miwgdom

0535 Jogms3zsdg

U539 039ml 30039030 5P0EMdM030 J30L
dsL5egd0L 33¢g35 om0 Lo Bom Idgbgdermdsdo
359my9b9gdol dobbom

Lo@MJBHMOM 3OMYO s ,,d99690MdS”
dog®o 0732

©MJGHMOH0L 535009009600 ba®olbol IMBsdm3gdws©

Dotdygbocro olig®@sgools

53 mMm®g g9 s @ o

d0olo
2023 9o



L5dMTocm GO GOME0s BoJoMMZ9EMU 39603 M MboggMLoGgEdo
12389690 B3N HIOO
15533MIMDOM gHYOOL I35 EH>a9bEO

b9wdd©3s69eo: 36mg. sergdlbo dMHEYIEsd)

©9396%963)0: 3OHMBGLMMHO 1Yba0D 353msdz30o

69396%9630: 3. MJGHMOo Jobgown 39Foydsady

Q5335 99009995 2023 ool 17 03¢0ll, 12 Lssomby

LoJoOM39e ML 39gdb03mMo b039MLOEHGEHOL Lsddgbgderm Bs3MEEHIEOL
LoEOLYIMESE0M b5dMMTOL o330l 3Megy00l Lbmdysby,

3MmO37960 I, sodmemos 508
doLsds®mmo: 0160, 3oL, 3MbEegol Ne 77

oLgOES300L 4536Mds Gg0dEgds LiE¥)-ob dodwoMmmy3sdo,

b 53(HMOIBIOHOLS — 153IIBIO ™ BINWEHIHOL 39d33)OWVDY

3939 GIGHOL bfogermeo 903560 /3603, ©. Go05@5dYy/



99ls535¢m0

O9oLsM30L  BodsMmzqgermdo LogMmMsTmMObm s FJoolsbgwdfonmgd®ozo
3900L Log®mdg 6900 39-U 509853 gds (8500 GOl 1600 30 Log®MSTMGOLM s 5300
90oLobgEdFoRMYIM030), 535L 9BsBHYOS 5RO MdMH030 I60d3bgeMdoL FBgdOs.
3900l BBMOoGHMMO  MIMSZWILMIOL  Bogs®OLmMZOL  49dm0oyghgds  sMIboLEO
(LG EHdYEH™MBOL) s boliBo (399963 d9E™bOL) Logs®mgdo.

LG MbIOME, LoJoOMZg™MTo  SLBIEHIYEHMBOL MBIV IOEs©  LdFoOHM
96M-9000 doMO0MOEO dsbogs doGMTo 56 253358605, 00 LogBom IMROLMZ0L
©INROGBOAMOO 5 Y439webg  d3060500MGOImo  0byMgogbBHos,  Mmdwols
090mBHobsz  bgds  LEHZIMYSMINOL  J399bgd0sb.  LsTsgyoghm@  Lods®romzgwrm
d0M0s  F50oo  bo®molbol  Lbgs Lobol  Logbom  Lsddgbgderm  dsbisergdom,
39bLO3MPMGI0 boBYoLLLAgwos 83039 ©° Fo®owo bsMOLLOL Jzol Tsbowrgdo,
OMIgms  259mygbgds  HoMs@gdom  Fgodergds,  GMmamOE  LogHom  Losdmbol
Loggmdgeols g3gbgddo  sbg3g  0bgOEHMo  AsLoergdol  Lobom,  HmamG3
LB EMBYBHMbYdT0 51939 (39996EdBH™bgdT0.

Lsolig®Esgom ogdols 5B EOMDdS. L553GHMIMdOM ab9d0l

99L3MsGHSE00L M35 (E0sbo  godmEoMgds  235639690L, GMI  LsGnzgwmls
Logbom 889690¢Mmddo YoLLM30L L 890gy0 3608369wMz560 3MIMdEGIGd0:

o  bmMIsBg IgBHos SLGBSEHOYEHMbOL ggbowols ©qngdB900, Mog 9930MYdL
LogBom boggdmdol 9dudevo@oEooll Mms;

e bJoMoy 00DsMYOS s 0dgds  39995GHVgBHMbom 5d9bgde  BoggdMdIMY,
LoZBoM O BOSYOMPOMIM LOBIMJIOL BYLO306MYdO;

o MLOSFODHLMYdOLS @S 93MWMA0OHO  IMLIHBMJOIO0m,  ILIBEGIMO
396JBH9gdobs o BsobgobOHm Boggdmdoms Losbermgql, 9obsMgms 35w s3mEGH0sb
055LGHOL IM3M3935Hg HILYdIMTs TY)Hb®ME390ds odMmof305 Jgol Toborgdob:
05¢5LBOL, J3080L, PMOEOL IROEFOGO;

e mM560 899330900 - B0E1Ydo, IBOGOGHIM0 Bobognsd LyJoOmMzgermdo,
dolo BsLo ym3zgHomEms 0BMEYdS, d30MHYdS BHEMBL3MMEBH0MYOOL botrxgdo @
d9Ld53d0LS© BOEIOs FDs BRI EBYBHMbOL b56IY30L MZ0MNVOMYOIEdS.



g 30MMJOTo  4obLO3MNPOMGIM 0bBHYMHGLL FoMTMoqbL SO MdMO30
9sLoengdol 33c0g3s LogBom ddgbgdEmdsTo godmygbgdols dIobboo.

D90m50b086ols gom3zswoljobgdom B39bl doge s©0gdmMEos 3MOLO, o3
090dwgds  39BO  SPOXMdMO30 30l TdLoews  0gbsl  2o0M33EgME0 QO
259ygbgdmo  LsgMmm  Labyagdol  Lss3GHMAMdOWM  aHgdol, AsbLOIMMMIdOM
F0oLobgEdfoRMIIM030 s SROWMdM030 3603369 MdOL 4Bgdols 389690 MdOL
O,

3H90s  5EAOWMBOMOZ0 30l AobogErol  2odmygbgds 3600369 m3zbs
3950306M90L  LoaBom  d09bgdMdOL  VOMGIMWGISL, JoMHOMIIE  LoBMBL3MEHM
bos6rx3900L 9339006050 899306930l Loggmdzgdy.  MMBEs  39MOWYYIMS©
d9Lodegdgos  dmbal  ®9dmbEdm®olo  35¢gd0l  9d30Mgds,  JOMOMOWI®
3653mb030MdMEo oLl 499mygbgdol  godm.  5dgob  Asdmdobatg
36003690m35600  Gmbgll  396M09gMHgdoL  Tgufogers,  5YOEMdMOZ30  FoLaerols
530D03996-3945603160 30190900L A0S s FOBEMIMOZ0 FoIxmdILGdS, Fom0
Logbom 899690¢md5do 459mygbgdol doBboo.

LoOoLgMGHSE0M  65dOMIdo  FoMdmEygbowos  LodoMmgzgwml  bgsalibgs
M930mbol  Lbgoslbgs 396009MHgd0b J0©gdMo 50 MdM030 30U Toloergdols
odMMSGHMOHOO 330930l 909900, 35000 FJoBEMIMOZ0 Fordxmdglgdol 3Hgdo
5 399mygbgdoll  Jgbodergdemds  Logdom  3d969demdsdo, M3  obs3omMYOU,
Lsobgm@sgom  mgdol,  HmamO3 5JBvIoEmdIL  sbggg Tol  3MogGHoIme
3603369¢mdsL.

LsoLYMGHsEom 65dMMAoL 33930l Losbengs  Lodoomggarml bbgoolibgs
693069080 5©P0WMIM030 J30L FsboEPol 35609gMgdol Imd0gds, B3390 J30l
dsbognols 130D03960-0945603M0  030L9d900L  Fglfogws s  LoFoMHmgdols
d90;mbgg3sdo, dosmo  FoBbMmdMO30  2odxmdILYdOL  MboLldogdIdOL  olvbgo,
090pamddo  LoaBsm  38969dErmdsdo  2odmygbgdol  doBboom.  33wg3900Ls O
WsdMMSGHMOONWO  5dm3Jd0L  89w9gagd0L  dsmzsobfiobgdom  godmyggbgdols
bRBIOML  EoPIBS FoQOE0MOE: LG EBYBHMbOLS @S (39896GHDYEH™bOLS Batgzol
dbsIDoIIs©, LogbHom Lodmbol 3JmbLEGHMMIzomwwo B9bgdol dmbofymds ©s
0osbBHOL  Loboom  459mygbgdol  doBbom, dobgdocy®o  gbgboerol  Lsboom



LRI GHMOYBHMbJdTo  49dMLoYgbgds@.  qoM©s  Bgdmom  s©bodbmols w339
©5d09dMe 356099000  Im3M390Meo 3oL dsbogrgdol  boGmolbmodmogo
95639690930l gomdxmdglgds  33¢0g3900L  Jggyd  dgMBgMo  gomgdols
2590g9gb690000 OHMAMOO395 F9M93H39, 3M6MIgEHMOIo 9050290 mdOL F93Lgds
d3005-bMgdols @S  J3009-MmOOOL  Mm33H0TIMMO  LEHBPIOGHMo  BsMg39d0L
dologdsm, 900569000 B0 L0JE 3030l J30L Fobogdol Logbom 38969dwMdsd0
Do685@ 9000 godmygbgdols Jobbom om0 3853905 MEORIBMEO s 3MIMEOYBMEO
099336090 gd0m, 96 bgo s bbgs Jodom®mo 095396¢gd0 s HBgE30MHo 5dEH0mE™o
6030009090900 (Bsb) G5 byl Fgfigmdl d0EHMIMIB 3OMBSEMIOL 5350 GdSL
3905 5d0Ls 339 BoBIMDY Bb3S s Lbgs Lol gmEgJuEHOEEol dsliserol Asdmyqbgds
539690l JmMHoL sLYYGds© Gro 360T369wM3bs FoBOOL Logbom LsdmMLOL dmerosbo
3939¢40L LodBH303IL.

LsoLYMGHSE0M b5dMMAol doBsbos:

o 250m353w0bmm LogHom dd9690mdobmz0L  35MoLosbo dzol Fosboerols
sboEo 350G0960;

e 9930Lfogermo dobo Loddwsgzmy;

o B35¢OM  356M09MH0ED  50gdMEo 3ol  Fsbogrol  ESdMEMSEHMMOMEO
33J3%;

e 2536LsDBE3OM  Fomo  BOBOIM-T9Jobo3MM0o  FobslosMGIWgdo, L0IEHI0E9
dbbgM93500Md35Dg, BOOBOGHMZB s 6730B0LYdMO  FoME3egdoL  F99(3390MdDY,
bLYLEHO  Jobgdol  FoM33Eol 8993300 MdDY,40b635390gaMdIbY,  IBHIOMZ60
0obmgsbo  b3fos 39008993300 mdsbg,  mobol  3m3Fgdol 8993390 mdDY,
593090 o633 gdol 8993390 mdsDY,  FGd0sM0o@E 103360039,  LsFMSEOM
10933600399, BMOO0DMOSYY, Yo dMIBMJIsDg, BdOGHMIMb  F9F0EMEMdIDY
01693603 IAMI>MGMdF0, d0EWIMD 89F0MEMdIBY 950PIHBOMOHO IBSToEJIOL
399myqbgd001 s FH9b0sbMdsByY.

o 2563L5DV3OMM  ROB03INO-39J5603MM0  Fobolosmgdergdols doBbmdMmOz0
39999% 0091900l JGLodEGIWMDS S JHYdO;

*  ©535030b6M Fom0 godmygbgdols LgzgMm;

o Jm358BoM FoBogdo sHIEO 35M0GMHOL MGguEBMT0 BILIOMMIZ5.



SRAO0WMIM030 oLl 9x3gdBHMme©  FoOmM30Ls @O oo Logbom
999690 mdsdo  FodLodoerEms  godmygbgdols dobboo Lswolighsgom bsdmmddo
353350069805 899090 58m3Es6gd0L g FMs:

e 53m(3565 1. 5A0WMIMH030 35M09gMgdOL Fglifogens;

e 53m(3565 2. 5950 9B39JGHWIO0S SOHOLMIM0Z0 35M0gMHGOOL 45dmygbgds
9300MaoMMo  Jmbom s Mo Hgdmddgqosl  dmebabl  dsmo  osdGHomMo
3990g9gbgds 930 MY05HY;

e 53m(3565 3. ©59Ybs0 9B9IIGHWIO0S SOHOLMIM0Z0 35M0JMHJOOL 45dmygbgds
530656LM0 39bom O MEYbs F9sd30MGIL LogBsM FF96gEMdOL botrxgdb.

o 59m3565 4. 339 ©5d0GIMWO 35(109MJO0I6 BoMdOEo 3ol sbioengdols
bs6olbmdM030 35639690 gd0l godx mdgligds.

dmbsenmEbgero dggo:

o  Logbom  dd9bgdmdsdo 9GBS  39TMYgbgdEo  39009MHId06
9339090 J3ol  dsboerol  BoH03Me-994sb03MMHo  ™30L99900L  doBbMdIGO30
39990xM9Lgds, O3  IPIOOMO©  00mJdggdL  LosgBHMIMdowm  aBgdoL
999690 Md5LS 5 9L ES305DY @S 2bOL 2ob0sb 8T9bgdEMBSL 0oBL o
9BIIHOOL.

o 930bmdonMo 9839JGHO 39630MMDdYIM0s - 5EYOWMBOMOZ J30L Tologgdols
399mygbgd0m, Bo3z0L  Fsbdorgdol 339006  Fgdi30Mgd0Ls s FgLedsToLO©
AGO9BbL3MOEH0M9OOL bobrxol 360dz3bgemgsbo 99dgoMmgdom, bs3zwgdo Lo(3s3 Logbgdo
9oLoEgdol  BsbMRGOOLS @S FWOsbMdST0  3BIMEJ300L  9gOHMIMo  Fslol
3d6003690mgsbo  899300900L  aBom. oo  sdols  dspowro  Lod@3oaol  J3ol
9sLoengdol gdomygbgdols botrxbg LogHom Bsdmbol 0gbGMHo FHB0IbIOM06MdOL
3060mdg0do  dglodergdgeros  doefigwo  odbsl doGMdol  OHMYMOE  MOYSbmwo
399330900l 36033690 m3560 93mbmdos.

*  93MWMAO0OO 983990 396306HMdgdmos Jaol dsboergdom
A69BbL3MOEH0M9OO0L dm3eng 3s6d0Egdbg GO 49B30MMBGOL Bo3egd s FMFY0sbgdsls
933600 535LmB539 30MYdS 25dMbIdMEJ30 s bdsMo.

Usolg®Esgom 6sdmmaol LEGGKIEms:



LoolgMEGHsEom  BsdMmdo  Jgueegdmos 151 390D, 0go  T9ygds
d9L535¢0ls O MEOO Mo30L5A96 (WO FHIMSEGHWMMEo Jodmbowrgs, J99agd0L 33¢g3s
5 3500 5bLxs), BTMYs0dgdmeEos 336900 s ™Mb gMmM3z0L godmygbgdmero
0 EIOGHMMOL oo 48 LabgEgdom.

Usolig®Esgom bsdmmadols s3HMdSE0s:
LoOLIOEGHSE0M  B3IOMAOL  BgdoBo3obg  399mda9ybgdmmos 4 Lsdgbogmm
BodMM™M0. 353900989905 Bmblighgds 2 3165396 96305%bY.

1. @ro@gMo@@vyeo dodmbogngs

LoogBMIMdom  aHgdol  3d96g0MdOLLL,  SAOWMIMOZ0  sLderol
399mygbgolm3zol 599300 9d9gE0s:

1. 30L90900L JobgE3000 080 5305YMBOEJOOIL  J9M339M  3JJb03 MM
dnmbm3zbgdl;

2. bgedobszomdo ogml dm3m3z900Ls s 25o3d53900L5m30U;

3. 3Jmbgl 4963390 3561590, Boms 93mbmdo3MMo dmdygdosbo ogmlb dolo
9m3M3905-053w9d5390s.

SA0WMIM0Z0 Logbom 153096 gdEM dobogngdol 399mygbgdols
d0Bs6dghmbomds  ILIdMMYdMo  Mbs  oymb  BH9dbozm®-93mbmdozmeo
39003 9000. 580LmM30L LsFoMHMs F9gsMEIL 00I6EWIOO LodEI0EOL S A5ddEgMmdols
Logbom  LsdMbgdol  3d969dMdOL  VOMHYOMEGDS  SPOWMIM0Z0  BoddgbgdrMm
3oL gdom s FgdmEobogro dsbogrom.

0Y) 50X MdM030 FoLogdol A5dMYgbgdol g JegdMdl Logs®ols
ddbobEgool 35s, 35d0b gl 4969gdmgds  (Bgdb03MM-93mbMmTozME Q93w dTdo
db939wmdsdo  Mbs 0gbsL  JogdMero. SBLMBOZg Bogs®ol  dmALbsbEGgMmdols
35000L 993306905 3mB396LoGMYGdMwo Mbs 0gmlb 3dgbgdMdol  WOoMYdMEgdOL
3993060930m. 2560 53ols, OLOMZ5eolHobgdgwo by oyml Logdudwrvys@oEom
bs6rxgdo3, Lohgobo o 39ML3gdBH0wWwo  06@gbLogMds, ABIBY  PoIBOWZgOOL

©0M9OMGdS QS 5.9.



Q5050 BodE 3030l J30L Foborgdo F9godegds 4ooxMEIL, 5649 Fo00 oD IWE-
99956037960 03090900 F90dgds 50BIMEML Lsdo dgoMEO:

1. gbg096M0 J30L FoLogdOL godogMgds 99933609 gdOM;

2. dJ3ol  Bsboeol  Bgsdomo  sdMTsg90s  ddMg  BodBHMMgd0LYD
QOLSE939;

3. J3ob  doborgdol  3mI3wgdlEo  godoagds - 899365399000 ©s domo
D9053060L 5349053905 3€00ToEGHMIOO s bb3s BoJEHMMO0LsY0 oLs(39359.

3Bom35¢0olobgdgwos,  OMI  SEYOMOMOZ0  TsLogdol  Asdmyqbgds
1393050 5353900l 490909 ymggermgzol 360d3bgemgbs sd30MGIL LogsGol
999690 Mmd0l 0MGOMgdsL. 09935, boxgdol dorfgnwo sbsbmyo, dgodwgds
LHGOOBI©O ©5035M3ML, 0099 LEdMBOL IMABEbMMYdOL 35 8339GMs© F90306M©YdS 6
23950DMmgds LoGsMOL FMgers-8939900L botrx qdo.

3690390 Md0L 4563006905 e MGG d9¢) TgLodErgdEmdgdL bLbol sdswro
LodBH3oEol  J3oL  FoLoeol godmygbgdolomzol.  sEOEMdM030  FoBaEgdols
3990ggb9d0l 2oR5OHMMYdL sl939 bl Hymdl LoaBom Bsdwmdsmgdol dgdobobsgools
9008030 DO S B0 Fo05g539dGM0 BogBom-Lsddgbgderm dsbdsbgdol aoBgbs,
9o dMob 53693900, 3d0dg L3 3936900 36930530 LodEmS39dDY O 30dOMSFOVIEXO
Lo®393b900.

SRAO0WMIM030  sboEgdo  2oblsMmEdom  dmdygdosbos,  mvg  olbobo
39b@oggdMmos  1¥3FgbgdEm  IMYPIBMD  SbeML, oYL  BHOMIBLIMOEGHOMGIOL
bo6x g0 LogMAbMdEs® I30MHYdS.

"bs 500b0dbML, MM 9855050 95YFOXMIM030 FoboErgdol JoBsbdghimboero
3990ggbgdols 35350 Ls3ombo X9 300093 9O 5MOL 1305MOLs© Jgufogzerowro.
9525W0mo@  do¢0sb oMo 0bRMOT53005  9POWMIM0Z0 LogBom  1538gbgdEm
3oL gdol 2o3M(39egdoL 5M0SEDY, F9M539dBg, F500 M30L9d9dDY. SMOVBSZTMOLO
50l 533539010 O ILBIdIMMGIMO 5T ToBogdol LogbHom ddgbgdEMdsTo
399mygbgdol  Msgombom®o  aBgdo s  9gMEIO0. 393G SOYOWMOMOZO
9sL5EoLOMZ0L 56 4598605 Fom0 bo®olboL gisLgdoL Ls3TMOLIE OILEdMYIYWO

Q5 QLGOI ME0 FGOMEYOO.



2. 33693900l 3909900 5 Fomo JoBLRS

LodoOomzggermdo,  Bosg@GHmdmdowm  4bgdol  d09bgdemdsdo  doMOMIIE
399y gbgdmos 5O MdMH030  J30L  dobogs,  AobLOIMMEGd0m  Bobs®ols
3933MmFGH00  99MmEgdMYmo  J30ds-bemgdmazsbo  doloews,  MMIgoi  08G3MY30
139300 H  LodlbgzMmggz-sdbo®molbgdge  ©obss®mgddo  ©@s  LoFommgdols
d900bg935d0 bogds Bsmo gotgabags.

90006560l J3085-bOGIM3560 sLoEgdom FPOEIM0S MMYIMOF LI IO,
31939 S©0IMLOgEgm  BodoMmggwrm. og®sd 0d ©Mgaombgddo, Loss 396 bgds
90b5Mm0@b FoLoeols sTIMMgds b Loghomm 6 5oL dobsdg, 094gbgdgb domols
390096Mq0b.

bM9gdmzs60 FoLoerols sd@3M9300 FowgdEo 0bgeEMwo Fsboegdo FoMswo
bo®olbobos, 2596605 Fomsero LbodE3oag (FsM3om ,10009) s doGHMIMND Jotyo
3OMOOMOS, g™ oo boolbol  odE3MgmEro  FoM33W 0oL  MGOOOL
doLogds LsFomms 100-150 d3-bBg Abbgzoo bOgdol sdEH3M93s.

04056 999md@0bsty, BT ymzqgwhrommo bgds 8obs®ol 39609Mgdol
sboeo dsbogroom Jg3Lgds, LoFoMm bgds domo ymgzgwhieromeo asdmios (dobodwad
fowofiswdo ghobyw).

db939wMd5do Mbs d0300Mmm, M d0bsMggddo {yewol obgds 33crol dols
JoWa3mAL,  Gods3  dgLodwrgdgmos 93390 3OMdWgdgdo  d94dbsb,
39bL53MPMHGd0m boadol Losbermggl, sFo@Hmd MY sdgbE0MYOMEos Bslidengdols
53090l MHoMEIbMBS O SAOW0, M3 8969000305 JAbOL 450339 IBOGOGL
Logbom  38969dmdOl  J30l  Foboergdom  IMbBsGORqdsd0. 5d0EHMT, dM™m EOMU,
90Bs6d9hmboo begds ool 356H09gMHgdol s3MTo390s.

o3 0996905 LRI BHOYAHMOBOL 636930l EOLETBIIOSE  YodmYygbgd e
9600369c™m396  3m33mbabEL - FobgMow®  gbgzbowl, dolo  [oMmdmgdobomgzol
3°90m09ggbgds  39MdMbsGmwo  xodol  dmol  Jobgdo, OMIWdoE  IM03M390s

©IOMBoLFYSOML, PGOXRMOLS O Yo Erdml MHs0Mmbgddo.



5QA0WMIM030 Foboergdo 99MmYgbgd0s MHMYMEE SLRIEHIIBHMBYdOL, slig39
399953093 ™bgool HoMdmgdsdo, aBoL Loxs®Ol Loxgmdzwol, d9dslfmMgdgwo ©s
Lo®MYBO1M 1396930l FMUsfiymdo s 5.0.

B3gbl  BogMd,  39609Mgd0EIb  BMm3Mm3gdMwo  Aobogdl  BorBHoMom
odMM5GHMO0o 330935 'OCT 8269.0-97 dmmbm3zbgdols Ggledsdols. 33¢939d0
BoBoM90MEos  qBoms  bydY3b0gHm 3393000 s Loffo®dmm  39dbmemaom®o
3033cgdumeo  0bLEOGWE  ,LodabodgEbogMgds“-do.  AsbolabLgMs  BoboErsms
09000930 30L90900: LodE303g Ab3MY35EMDIDY, BoOGROGHMZBo s ByaLoLydMO
doMm33wgdol 0993390 mds,  LMLbBHo  Jobgdol o®mEgEgdol 993390 MdY,
4obgzo998d@gmds, 933M™m3560 ©s mobmzsbo  bsfowszgdol 9993390 mds, mobols
3M3@900lL 8993339 Mds, B3O  FoME3wgdol  T99(339w™ds,  F93dsM0GH0
1033360039, LodMsm B0d330M039, BMOOSBMD, 4o dMIBMITs, 3H9b0sbMd.

23905 53oby, 0By 965a30L, dE0bIMg 0MMOL, IObIMY 35050l dEobstg
b6Msdol s dobstg @osbzol 396009 gdHg B39l  Boge  Bo@eMgdme  0dbs
39BIOMMIONI0 3300939, OMIWOol 999ga9o3 d9MBgmE 0dbs SLGBIEEGHDdYEH™bOL
656930l ©9393GH0 MO0MOMIMWO 35G0JMHOLMZOU.

d3ol  AsLorol  gobozm®o  FobsLosMPIWgdo  39M0gMgdoL  dobgzom
dn399dmos gbModo 1. 45M©s 5oLy  Fogoomolmzol dmiEgdmeeos dobstg
5F5M0LHgools  dzol  doboggdol  aodmEEol  99gagdo s Fsmo  4edmygbgdoo

5360M9JG 9090 SBBIEEHDYEH™bOL 65693900l M19393BH900.

gb®ogwo 1
Jaol sLseol BoBOIMMO JsbslsMYdMgdo J5M0gMgdols Jobgozom
dcoobstry 9009056MgMdS Lod33039 3060 4ob3539gamds Bog7dm:b
fmbo 093000@mds
1 2 3 4 5 6
900. 9(%33560 bsdm@o, mLosmo 1000 2.70 F200 396130
39L30, dgBgbo 1000 2.70 F200 3960
dibgms, 3930 1000 2.70 F200 396130
OML0530, 3oB0sBo 1000 2.70 F200 3960
9Q0. 565330 bmg. 30309oO™ 1000 2.70 F200 396130
bmg. J39dgmo 1000 2.70 F200 396130
9. Jusbo LM, 5050560 1000 2.69 F200 396130
J0. osbgo J. amE0 1000 2.68 F200 3960

10




1 2 3 4 5 6
300l doSLEGHO bmgg. boszedy 1000 2.68 F200 3960
9. 060 bmes. bsddo 1000 2.68 F200 3960
0. 0ow@E™ obdg@o 1000 2.69 F200 3960
9. MM 35Mm0L¥d560 1000 2.68 F200 396130
d0. 39®dolbygo 30x 0560 1000 2.68 F200 3960
900. 3995¢0 LM, 3005¢0 1000 2.82 F200 3960
doob 3560H09gMo ©9OMBEoLHYsOH™ 800 2.74 F150 3960
9. bMsdo bmy. 0doGo 1000 2.71 F200 3OO0
000. ©9d9o bmgz. 9MOgEM 1000 2.69 F200 ©505305y.
o0l 396009MH0 | sHsEJoesdo, sdEo 600 2.58 F200 396130
0. gmabmgo sbon30by, 309 1000 2.63 F200 3960
900.43060es bms. 56390 1000 271 F200 396130
Borols pogeo | PPLOD Log. 600 2.70 F100 35630
2309936
9. MHombo bm. 30M30bg 1000 2.72 F200 396130
babz(:ggfg;;:m@' 1000 | 2.70 F200 35630
3960 1000 2.71 F200 35610
9. 9b3Mo LMy, 3560 1000 2.74 F200 396130
%ﬁiigfgéfm@' 1000 | 2.74 F200 35630
dg. 3bgbolfigscro oM G300 1000 2.71 F200 3960
LodGMYOS 1000 271 F200 396130
9. bmdolfigswro bmdo 1000 2.70 F200 3960
9. Bobmcs Lgbogo 1000 2.70 F200 396130
d0. bLiygzgls bmzzbo 1000 2.70 F200 3960
900. bo®obgdo DO 0 1000 2.82 F200 396130
90. sFomobfigocro b935B59MH0 1000 2.70 F200 3960

B396L d0g® 49B6bMM 309 LogoMM3geml bLbgoolibgs 3o0M09Mgdol dslioengdols

WsdMMSGHMOOMO 33¢0935, o0 M3009B909d0L  obLEBOZEMS, Fglfiogero 0dbs,

0205909006 JOBBMIGMHO30 A5MTXMONB0L TG5O MDS, 5> om0 A59MYyqbadom
3006009 30 3oTPIXM0JBI 9800 o © 3°0Myao9

©3MMYJBHS SbGBIEBYGHMBOL Botgzgdol M19393GJd0. 39MIME, VMMOHEOL A5TMEOS

Q9 356M33c0™3560 F93509beMdOL oI Lodsemzgwmdo dmddgo I'OCT 8269.0-

97 3mm»bm3zbgdol dJobgz0m, J3080L odmEs S FoM(33W™M3s60 89d50096MdOL

53965  Lododmggemdo dmgddgeoo T'OCT 8735-88 dmobmgzbgdol dobgwzom,

dobgMommo  53b3boErol 4odmEs @S FoMmE3EXM3560 89350096 MdOL  oYIb




bogoOmggermdo dmddgoo T'OCT 12784-78 dmmbmgzbgdols dobgzom,  do@wmdol

39935 Logdo®M3zgwmdo dmddgwo bm®mdgdol Jobggz00m.

3b®owgddo 2-6 ImEgdMwos Bos@oMgdmwo  33e0g30L 999900 dobatg
5F96M0LHYerol dogomomby.

gb®ogo 2
©mOEOoL 359m 3oL 39092900 (BMsgd30s 5-20)
# 35B396909¢0 820mpe0b
99020
) LodBH30EOL o6 3o 3sbols sbs396Y0 AbbgzM935Dg A9dMmEOLLL, % 5.8
albgM9350Md>BY GNORN 1000
30OBoGHMZ560 s bgdbobgdmo Jot3zegdol 9339w Mds, % dobob 9.5

3 | bLYLEGHO Jobgdols FoM(33¢gd0L 8993390 ™Mds, % FoLOSD 6.8
Lol 63500 AMROMTz935-bo@M0omdols L8

4 | yobgs958dgmds blbs®do 259mEob 10 3030l 9939y, %
05635 >F50

5 | 3¢360m3560 s 00bm3560 bofowrs3zgdol d99;339emds, % dsbosb 0.1

6 | ®obob 3m9BH9dolL 999(33900Mds, % Bobosb 0

7 | ©593360919wo 35633900l 993390 ds, % FoL0LH 96

8 | 3990sm0@0 Lodz3zM039, 2/L33 2.70

9 | LsdMsE™ Lod33M03Y (F>HE3IOOL FMEYEMBOMO (jbs), o/, 2.67

10 | gmM0sbmds, % dolosb 1.11

11 | §yoe08msbongds, % Bslosb 0.6

12 | Bago®o Lod336039, 3/0°. 1365

13 | 3$960sbmds, % Folosb 0.7
35m 3303560 99950099b¢rmds

LogGols bgtdol demds, 8@ | 20 | 15 [ 125 | 10 | 75 | 5 | 25 | 125
Lo39Md0 golirgaro BoM(33¢gd0L MHOMEIBMDS, % dobosb
2583000 89930 | 1000 | 774 | 573 | 368 | 202 | 1.7 | 0.0 |

@sl336s:  HomImygbowo MmO, MHMIgEoE 800gdME0s 3. 5FoMmOLFYwOl
bM9gdmgzobo  obogrol  sdE3M930L  9gEe®, 9GOl 5-20 33 gOsi00L. 0o
53059MxBo@gdl  amb@ 8267-93 om0 ©s bMgdo domol 3330030 Jobgdologsb
LoddgbgdM Lodwgdomgdolomzol. F9gdbozemo 30MMdgd0“-l Bgdmm hsdmmzw oo
956396900930l dmmbmzbgdl.

12




gb®ogwo 3
OOEOL 353m3oL 99093900 (B30 20-40)

# 95B396909mo 320mpeol
89920
) LodBH30EOL Fo63S 3sLols sbs396R0 AbbgzM935Dg A9dMmEOLLL, % 5.9
alb3M9350Md>BY GNORN 1000
30OBoGHMZ560 s bgdbobgdmo Jotzegdol 999339 Mds, % dobob 8.7
LrLEGHO Jobgdols Jot(33cgd0ol 99339 mds, % doliosb 6.2
Lol 63500 AMROMTz935-bo@M0mdols 19
4 | yobgs958dgmds blbs®do 2s9mEob 10 303eol 9939y, %
05635 >F50
5 | 3¢360™m3560 s 00bm3z560 bofowrs3zgdol d99;339emds, % dsbosb 0.1
6 | ®obob 3m9BH9oolL 999(33900Mds, % Bobosb 0
7 | ©593360919wo 85633900l 993390 ds, % FoLoH 92
8 | 399356030 Lod3z3zM039, 2/LT? 2.70
9 | LsdMsE™ Lod3z3M03Y (F>HE3IOOL FMEYEMBOMO (fbs), o/LT. 2.67
10 | gmM0sbmds, % dobosb 1.11
11 | §yse08msbongds, % Bsbosb 0.5
12 | Bago®o Lod336039, 38/0°. 1470
13 | 3$960sbmds, % dolosb 0.5
35m 3303560 99950099b¢rmds
LogGol bgddol bemds, 3@ | 40 | 20 | 15 [ 125 | 10 | 75 | 5 | 25

Lo39M30 goliryaro BsM33gdol MoMEIbMdS, % dsbosb

399m3000L d99ga0 | 100.0 ‘ 7.3 ‘ 0.0 ‘ ‘ | | ‘

513365: HoMmImygbowro wmMmo, GMIgwoi Jowgdmwos 3. s3sMmobf Yol
bM9gdmgzobo  FsLoerol 3336930l  F9ggas©, Mol 20-40 83 BOsg3gooL. 0o
53059mBo@gdl Ml 8267-93 om0 ©s bMHgdo domol 3330030 Jobgdologsb
Lo8d9bgdm L5849 dsmgdoLEmM30L. HH9dbozMemo 306Mmd5d0 -l HBgdmm Bsdmmzwowo

956396900930l dmmbmzbgdl.
13




gbMoo 4
J3080U 253m3ol 89093900

# 35B396909¢m0 8¥0mpe0b
9)©080

1 2 3

1 | bodbbml dm@vyero 2.12

2 | 10 99-%y abgoo doM 330900l 9993390 ™Mds, % FoLoLH 0.0

3 | 530-%g dbbgowo st 33c0gd0l 999339 mds, % doliosb 5.7

4 | 0.14 99-%g {3000 o63300900L F99(339eMds, % BobOb 223

5 | d@0sbo BomBgbo #063 Lozg®byg, % Lo 37.9

6 | 33603560 s MObM3Zs60 Boffors39d0l J90339wMds, % JoL0b 9.2

7 | oobols 3m3EH9dol d993390Mds, % sL0Ib 0

8 | Boygsto 1Lod336039, 33/0° 1615

9 | 39805000 LodzzM03g, /LA 2.69

10 | 3$9b0sbmds, % dsliosb 1.8

35m 3303560 99950099b¢rmds
53O0 bzl ©mds, 89 | 10 | 5 | 25 | 125 | 0.63 | 0315 0.14 | 0.071
L5390 2obryeno FoM(33gd0L M5MEIBMdYS, % FsLoIb

Homdmyqbowo 100 | 943 | 833 | 725 | 586 | 358 | 21.0 | 95
393b9390e0 5 30 Loggdo 100 | 883 | 769 | 62.1 | 38.0 | 223 | 10.1
©d1336s:  fo@mBmygboero  Jgods, MmIgoz  d0mgdros 3.  9FoM0oLHYwol

bM9dm3z560 Fobogrol STGHZMYZ300, 53059MmBOGOL M@ 8736-93 ,,d3085 Loddgbgderm
L5349 domgdoLEMZ0L. 39d603MM0 30MMDdYd0“-l Bgdmom Bsdmmgwrowo dsBz9b9dwgdol

dnmbm3zbgdl.
gb®ogo 5
80bgMoe®o gbzbogrols gs8mEol 8909900
50 U
# d5B39b909e0 3006820
39w9z0
1 | 803 md0m0 §mbs (4003y/10? G30MM3000 ©33J360LsL) 2.07
2 | 3m6056mds, % dm3EXmd0©sb 24.2
003199393500 Md0L doh396909w0, @ 38
4 90bgMoMHo 13b3bowoly s B0EMBOLIRD ITBIWVIOEo 60FMTgdol 15
29X 0MOX 3909, % IMEMmd0Ib '
5 | 3990060 {mbs(Fgddsmo@o Lodzzmozy), 3/Ld? 273
6 | $9b0sbmds, % dslosb 0.8

35M 3303560 d90500a9bermds

14



B5GHOL bgegdob Bmas, 39 1.25 0.63 0.315 0.14 0.071

Lo39gMdo AoLEo Bofioers3gdol Mom@gbmdy, % dsliosb

3°0m3obL 9990 100.0 98.6 93.3 85.3 71.2

©d1336s: FoMImagboro dobgmow@mo i3bgbowo s3859mzogdl ymlbid 16557-
78 006905 mMo  gbgbowo  SLgswEdgBHMbol  Botgzgdolsmzol.  BHgdbozmeo
306td900“-b Bgdmo Bsdmmzerowo 35839690 gdol Imnmbmgbadl.
gbMoo 6
30@vdol 60dmdols gsdmEol 999agdo

399m 30l 35dm 30l

# 85Rg9BB9d
SOP0PE0R0 890039%0 89omEgdo
B9dlols @ b LoOEdY (39693H®305), 0,1 25°C 65
| | 599bob Bgefjg3ob bodedy (396g06aGo2) t FOCT 11501.78
00 0°C t 21

QM00gd0L 3gd39MoGEs (MYMEO s

2 52 I'OCT 11506-78
oMM nwom), 0C
+25°C t >100 I'OCT 11505-75
3 | 3033500Md5 (MJEHOE9ds), 1D, ¥C 1
4 | 39b9BMs30ol 0bgduo -0.1 I'OCT 22245-90

©51336s: Fomdmagbowo do@wdol 4sdm3Eol 99Yagd0 53059MB0wdL Mm@
22245-90 ,,65300md0L Logbom dewsb@o do@mdgdo. G9dbozm®o 3omHmdgdo -l BHJL

60/90 95630l d0Edol Bgdmo Bsdmmgzwoo d583969d¢gd0l Immbmgbadl.
dsLoengdol  B0HB03MM-09J9b03mMo  ™M30LgdgdoLy s  Fsmo  bmOIsGHom
3B6mmbMmgbqdmsb, Fglodsdolbmdol oaqbol 9939y, B39bL JogM, obbmME0ge s
J30b dsboeols M3EH0To MO MbMEMIgEHMmOMo 893500bwMdoL QoBLEBOIMS
SLRBOIGHIYAHMOOL  ©9393GHO0L  (I3OM9JBHJOMwo  899509bmdol)  F9dwdsgzqds
OmamO3  [OHomdsM33wmgsbo  slggg  ALbgowds®mE3wm3sbo  SLGIEEHBYGH™bOL
65693900LmM30L. 39093900 IM399E0s BOOEGdTo 7-9 s bobsHgdbg 1-2.

15




100 100 100 100

100

B,

1000 o v
ds 903
£ 800 s L&

1o

—— lgelggen Dyl mp ghgoode

—a— Jggws bugatio

60.0

dols Gompghey
=l

Ao poligeo Podzgem);
ES

J

€200

liin

0.0
20

15 125 10

73 5 25

1.25

Loggdoli by@ggoli beis, 93

0.63 0315 0.14

0071

Bab. 1. 3P0 IsMm3E3emMm3560 LB GHBdYEHMOOL BstHygolsmzol dobyMegvymo
Bsfogrols g®msbmenmdgEmommo 999500390cmds
3bMogddo 8-9 ImEgdmos 3bgaro, 3o dscmEgwrmasbo, 9330030 ,0 Godol

IT 35630l sbBsBHBYBHMbOL bs6rg30L M93933H0, LogBom bsdmbol LGS EdYGHMObOL

Lozl By 396900l MZ0U.

gbMoo 7
LB EOEBH™MBOL botrgzol d9dsagbenmds
09050029600 mds
0
3('23(; i%l;(?gs:b %, ag;;fég?d)o %, SL@SEHdYBHMBOL | ebs 1700 3g.
85036 Botrgg0l Bslosb 960 56569330
MO0 ghsjgooom 12-20 3. 27.2 25.6 256
MO0 OHojgoom 5-12 94. 18.1 17.0 170
43095 457 43.0 430
b 33396
dgob 8dgg®0 5.0 47 47
(803002939 "02b)
dobgomMo i3bgbowo 4.0 3.8 38
do@mdo ds® 300 ,,BHI 60/90 6.3 5.9 59
bryem 106.3 100.0 1000
gbMoo 8
SLgseBHdgEBHMboL boMgz0L BoBo3MG-3gdsbozm®o mz0Lgdgdo
# dmobmzbgdo amli¢) 9128-84-om 399m 30Ul
dsB39bgdgmo bo@o) 89030
1 906965 MH0 bsfomol BmM0sbmds, % 15-19 17.9
I3 Md0ID

16



2 | 65Bgbo BME056MdS, % B30I Md06 3.0-7.0 4.0
3 | §9oeaoxg69ds, % ImEwemdo©sb 2.5-6.0 2.7
4 | 29%060%3905, % 3OO <15 0
5 | LodBHI0EOL BLZsMO 335Dy, 33.0/L0?
e 0°C 39939653 MDY <130 123
e +20°C 39d39Mmo@ sty >22 56
e +50°C 39339M5@Hwcmsby >12 21
0953909 amd0bL 3m95303096@0 >0.8 0.93
7 | §9589093030L 395303096FH0 baba®mdwogzo .07 0.86
09goaoxgM9gdolols
8 | 30¢mdol 8930wmds J0bgmowr® bsfowmsb 950 9050

o SLGBIWEHOYGHM™bOL LyTsEM Lod33003g (3/L3%) -2.352
e JobgGo®mo bofowrols Lsdwmsem bod3zzmogg (/L) -2.213
o SURBIWEHBYGHM™bOL FGFdoMoB 0 Lod33M039 (2/Ld%) -2.450
e Jobgtoc®o bsfogrols F9ddomo@o Lod3z3M03g (3/Lbd3) -2.696
996mBgmos II 8sM30l, ,0° GHodob 3bgwo, §3Mowdsmigarmgsbo (20 88-0¢y),
9336030 LR FHIGGHMboL bsg30L M9(3933)0, MMIgEoE G90dwgds godmygbgd o
0969L Ls5g3EGHMIMdOEM ABOL Loggs®Ol By 3960l FmboHymds.

[CLH] WK1 WK1 HN)
WHIA 2y
M et Ay iy ez
+F Aiage Pz,
= | —8— Jme bygesin
E 80 i
‘.:—: e i} a— e hpgesin
E! . §
%
£
= 6
=
T
=
= M)
€
z 28
- ) + T .
Hi Al 15 125 Wi 15 5 25 125 LIEVE] 1315 14 71
bagz@ghol hag@géol hoids, il

Bsb. 2. Asbg0TsM 3303560, SLBSEEHBdYEMBOL Batgzolsmgols 8obgHseemo
Bsfoemols g®sbenmdg@®omeo 39dsagbermds

17



35009080 9-10 dm39gdeos 3bgaro, bgowdsm3gwmzsbo, BmMosbo, 11

956 30L SLBoWEBYBHM™bOL 656930l 0939330, LogBom LsdMLOL SLGBIEEBYGHMbOL

LRl 390 B96xdOLIMZOL.

gb®ogo 9
LB EOEBH™MBOL botrgzol d9dsagbenmds
09050099b0mds
3M033mbgbEHndoL
ssbywgds %, 30bgMom@Mo | %, sbBoEEdgGHMOoL | (icmbs 1700 39,
Bsfoewols Aslogsh | Bstgzols dsliogsb 960 56569330
MO0 Msggooom 20-40 3. 23.2 22.1 221
MO0 gMsjgooom 10-20 3. 19.5 18.5 185
MO0 MHojgooom 5-10 9. 12.6 12.0 120
J308s 419 39.8 398
b 33390
dgob 86ggo 2.8 2.7 27
(80300 ©>939"0b)
do@mdo dstzo0m ,,BHI 60/90° 5.2 4.9 49
Lo 105.2 100.0 1000
gbMoeo 10
sLgsGdgEBMbols bstgzol Bobozm-0gdsbozMo mzoligdgdo
dmobmzbgdo amli¢) 9128-84-om 399m3o
#
dsB39bgd9mo booy | bdgwge0
1 | 80bg6oemto 65Gowols 3mmosbmds, % dmEmemdosb <23 20.0
2 | 65Bgbo gmM0sbmds, % ImEermdOob 7.0-12.0 8.8
3 | D9gocaoxg69ds, % ImEmemdosb <12 7.6
4 | 29%00%3905, % d(3I00Md0©6 <2 0
5 | LO3FHI0EOL BLZsOO 3999935%Y, 33.0/10?
5) 0°C 3933965 «eay _ _
5) +20°C $9339M9¢MoBY >15 37
5) +50°C 9839653 MBY >5 12
6 | §Y5d99a™d0oL 309530(3096GH0 >0.7 0.81
7 | §95039092Md0L 3095303096@0 bsby®mdwogo
>0.6 0.73
09500 96MH9d0LSL
8 | 30¢¥dol 8930wMmds J0bgMm e bsfowmsb 000350 | 8YMOO

o SUBIWEHOYGHM™bOL LyFsEM Lod336M03g (8/d3) -2.268

18




e JobgGo®o bofowol Lsdwmsem bodzzmogg (3/Ld3) -2.156
o SUBIWEBYGHM™bOL FGFToM0B0 Lod3zM039 (2/LD3) -2.487
e JobgGo®o bsfowol F93ds00o@0 Lod3z3cm03g (/LA3) -2.696
d960Bgmos II o630, 3bgero, dbbgzods®Egermgsbo (40 30-09), BmEOOsbO
LRI EVYAHMbOL 656930l M9393H0, MMIgwoi dgodwrgds gs8mygbgdmwo odbgls
1553¢MIMBOEM FHOL Bogs®OL 39 3960l BmbHymds.

3905 530Ls, B39bL oge BoBotms ol 356099006 s0MgdmEo  J3ol
6083900l  ©ALL3Mg30L T9gIYAd© ToPGIMWOo VMOOOL  Bobo3wWem-09dsbo3MGo
30L90900L WHOMEMSGHMOOMEO 3300939, J0©YdIIo F9gRJ00 IM39dME0s J39dmm
Qs 3b®odo 11

gb®oewo 11
Jgol 60dmgdol EsdlbzMg30L F9gas® F0MYdIEO MMMEOL 45dm(3EOL

8)©g300%0
Lod i Go | 0 )
39609M0oL 09030600 | 3OO0 | NEILO0N0 SIUTOTORTOT RN 00&Mdmsb
# 05635 fmbo, fmbo,
QsLObgEgds % 3OMBMDS
dbbgMgzobyg | /L33 o/bd?
»3bbsto 1 800 2.89 2.68 7.3 05q50.
»3mbbsto 2¢ 600 2.82 2.56 9.2 0M5q50.
3 | ,09dmsdgbo” 800 2.87 2.68 6.3 05q50.

Bgdl  Foge  dmdogdero  0gbgds Lmgger  BsbsgzoMoedo  Logbom
d09690mdoLmM30L  39MoLo 3ol sLoerol  13Tom© OO  LOddEsgzEmOl
3m39b630MH0 35(096M0.

BsbogzoMowo  8gdsmMgdl  3mbgmols sdEMdol  J39dm  (gerdo dobstg
Lol dodbgbs LobsdoMMby, B30l Mbosd 105 dgBHMby, MmbMeygmoE6 5
30wmdgBH©mdo. sOBYOMBL godm3gds MMI 58 GHYMHOGHMM0gdHY dMm03Mm39dMES 30MO
Q5 5990056 Ho6M3M0I35 oLbgEgds balivzoMowo.

19



3903m@sbowo  odbs  Lo3dsm  FmEmEemdol 3ol 6odmdgdo dmbEs dsmo
bsMHOLbYdY, OXYMBIdS S LoBX OOl FMIBOYOS.

33930L 89092900 dm3dmwos gbGodo 12.

33e0930L 8900939000 3500335  OMI  mOEol  Lod@zogol  8s63s0
dlb3M93500Md5Hg G950006s ,1200%, G55 Bogdom 3960 Jobgz9bqdgeros.

4ob3599®09amds  259Mm03s®S  ©IBJIMGOMO  FJDMPOM  4MR0MEI935-
Bs@®omdol blbs®do. 89wgagdool dobgzom MmO 80939m3b690s F100 ds63sb.
obogns  49dMO39s 939  ¥0GHIMb  F9F0MMdSDY, GMIgoi  dmbgdmog
30639030 9O 0gm 15305M0LOE 3960, MOoL sdmE @odmz0ygbgm  sEIBoMEGO
5653530 ,0Bdmen B3-3%, OHMIGEdo 39OP0 F9IR0 FMY33d S F033MOL baolbo
39990x Md9L..

535b06539 Lol BOEH™MIMID JOMBSEMIOL sdoLgdols JoBbom, dgmBgmwo
096905 ©6535¢0 50373 P0MM0 M30L93900L SBTIVWGIES®, 53 FLodwgdEMdLs
9m23399L,  HoGBs3Hgdom  godm309gbmom  AoLos  SLGBIEGHOYGH™bOL  bsrg39d0L

5L5IBOOYIS;
gb®oeo 12
m®Eol (bMHgdol) 35dmEool dggagdo
2499m300L dgomgdo: TOCT 8269.0-97
. 9mbmzg69d0 amlie) 8267-93-o0m 299m3ols
35h396909¢0 booy | 9©030
Lol sbs35MA0 AbbgMg3sD
L0dE3030L ToM3S OF Q595500 FEAGTRIE° B0 <10 8.9
1 239930, %
dlbgM9350MdsbY
NORN 1000 1200
5 306030EGHM3560 s BxALOLYdIMO oM E3wgdOL F90339wMdY, % 95 2
<
dolbosb
3 | bLybGo Jobgdolb doME33wgdol 9993390MdY, % FoL0LH <10 4
3obob 6535MA0 3MROMTo35-
Bo@®0omdols blbs™do godmiol 15 2-3 4.8
4 | 4gobgo59degmdo
3030l 893y, %
NORN F200 F100
5 93363560 s Mmobmzsb0 bsfowszgdol 999;339cmds, % L0 0.1
<lI.
dolbosb
6 | 0obol 3m3@gdol 9993390 ™ds, % FoLosd <0.25 0

20




7 | ©593360M9mwo 350330900l 899339wmds, % doLosb >80 100
8 | 399050030 Lod3zzm0gzy, o/Ld3 - 2.69
9 | byIMOErM LOI330M039 (F5ME3EgdOL T3 MBOMO [mbs), 2/LB5. - 2.65
10 | 3m6056mds, % sL0sb - 1.5
11 | 9o dmsbmdds, % Folosb - 0.3
12 | 30@90m9b 99F0mds 091693603 IAMIsMmJMdSd0 - Lodwmogom
00@1dmsb 9930 Mds 5AGBOMEOO ©65T5EJdOL
13 39630
2459mygbgdom
14 | $96056mds, % dsbosb - 0.1=2
35033003560 0905003900 MdS
Log®ob bgmgEol bmds, 90 80 | 40 20 15 10 5 25 1,25
Lo39M30 goliryaro BsM 33 gdol MoMEIbMdS, % dsbosb
390Mm3000L 9990 100.0 | 56.4 0

5. beaggam bslis3o6Msgrosh Bsdm@sbogro

N

BsLoqs 940b35390gpmd>DY

0. 3dMMOEMMHOMMO 33eY3d

21



8- 3dMMSEGHMM0IEO 3360935 d0EMIMsb 8930 EEMdBY

Bob. 3. @sdMMGHMMOMEO 330939

d5BoEGol dmF3m3z560 Asliogrgdols 33¢935, 35000 LsgBsm
309690¢0md5d0 958mygbgdol dobboom

05D EGHOL Jobgd0, GMIgEms3 gosBbosm JodomMo s B0BOIMMO 369dMH035
om0 390093™ds, FoMdmMoaabl bgwgmel, HMIgEms 3060390 ©bMBY,
3m0mygb0boE0s, 8905 9bwmds, 29doEMgds  4obbMmME30ggdmwos dMbgdmoz0
335600 3OM39U9000. BB EHJdOL 35DBTol TgMHBg30L s 300390 BMBOL
doM0mMO©0 9bgMHMIBIbIGIN GO0 TGO gdmE0s 09bgd0l Joge.

509bs, dobol 3mF3mb HoMmBmgdolash sblbgsgqdom, LimeMo dg@Bgmwo
05BOEBHOL  Jobgdo  MPY39BH0  dmF3mL  FomBmgdolomzgol  Aodmloygbgdgwro  dbo
01693®030 by gMwos s ol BDBIBY  BHgJuBHowHo  dMFIML  FoMgds
2396931036905 (3969  BH9dbmemaosl, MHmIgog oMoy gbl  J3ol  bmdols
dbmEm© 3oHo3Me 3Gm3qLL.

9099b99350 ©9sdofols J9gMddo 35D EHMOPIOIOL RsOMOM F53MEFILGOOLY,
g39es  Lods@M 56  45dm0Yygbgds MPY39BH0 dMI3ML  BMOI0MIOOLIMZOL. OO
36003690mds 593L ©gsdofols JgmJdo d3BIEHMMO Jobgdol Asbersagdol Lo®madgl,
LSOSML 29 MPOH  AobolinsmgdEgdl, dosBowEHgdol ©bMdOL s BobmdMY
39565393 90L, 30039050 0MF3ML godmfgarzols 1bsMl, dmF3mL boolbl s bbgs.

LSOSEML 5RO AEIOIMJMIOL  dobgzom  LEMIBMBI© 033D
05D BHIO0L  Jodom®o 0905y gbermds S FoHozm-09ds603Mm0  »30L9dgd0.
LodGH30E0U, JodomGmo  ©@d  09gMIMNo  IEYMIOMIOL, 00M QO
9 9JGHOMLO0BMEsE30Mm 130193900l dmmbm3zbso  Foboslosmgdegdols  ddmbg
0™ 33900l FoMdmgdolosmzol bsFomms Fglsdsdobo JodorMo Jgdsaqbermdols s
RMOHI0MGOSMIOL M50l Jmbg dobowrEol Jobgdol 4sdmygbgds.

503 YdsMmgMdOL  Jobg30m3g 033 9ds  93MIMZg Jobgdol  BHgduE®s.
doMH0mOO© 33b3wgds 83360030, BsloMo, (3MowRMOHM3s60 s Abgowamm™mgzsbo

05D GH900. 890960 MdoLy @S BHYJuEHMMOL Jobg3000 JOMHOMIPIE 23H3Y0S
22



Gmbo, dmdo Gbo, InWYOXM ©s 9530 BJOHOL dsDoswEgdo, Moy  dgdmbggzsdo
bbgo@olbgs g3gMol  BsbsOomgdom. Lbgoolibgs Lodsml  35Bs@Hgool 30Bo3Mm-
9995603960 030909003 33390065 256b353939W0s S HTMIOWYINIWOS OAMO3
3o Jodo® s LAYJEHIOIe T9950)b MDY, Sg39 56900l BMOOBMBdSTY.

LodoM39w ™0 BB EHOL dF3IML 5HoMTMgdL 3L ,,85BoEE B0dIOLO™. B3gbL
doge 90bgMomEmo  3mF3mgdol  dsDoBy  IFBIWIIMNWO  d5©Y-JLm30wdO
399ygb9dmwo 0gm Lmxkger 30m3do IM535¢RMbI30IM0 356030ba0LM30L. BodogoMm
b0l 9439 LoaMOL GHIMHOGHMO0sDY 93EMLIYMAOL Logs®ol 3mbLEM™MJzool
5300bsM0  3500Y39@ol JoBbom osfiys MM (39996@FMdgEH™bOL  boli@o
Lozl 3MBLEGHOMI30sd0  49dmYgbgdEo  gmzowrogm  dsBow@ol  dmFIML
L5339 DY TBOIOO HOTSGHMOHOL VINHMYO0, Mo3 LTS Gdsl dMY3(390S
gm0 IbMH0g 9HBMEOEogm  39EH™boL  Logs®ol LsodgEmmds, sdmGmoEbYIwoym
3O35GHMMOL 3MOMDB0s, Loghmm x5ddo 30 F90930609d90Yym EIBIBLIMXJdO dgEHMbOL
L5390l FMyMdBY.

B39bL o9 d90ddbs sLgmo FmEawro LssbasModm 3MHMYMmFMo 30d3gduo
LIRA SAPR 9.17-bom30U. 39996GH™d9@™boL Logs®ol ddsmds s0ofjgMgds 693500
300l LSOV 9ergdgb@gdom, JMBLEH®IE00L 3995 aMMbEHOL ddomds 30
s0f9M90s  ©M9350  LogdiEmeo  Laldmem  9egdgbGgdom.  gosbas®m0dqds
396bMM 309 LolMYJOW ™M  OGZ0OMZ90DY (533MBs6456gd0l IBHZ0MMIs) ©d
A9939M5G MO H90mddgg0sHg.  93GHMIMBOWGIOL  EIGHIOMMIS  SMWJOVICN0S
mbIMODEX0560 1MoL Lobom dMOIYOL ImMoLo dsbdowrom 2.4 s 1.8 AgE®os.

abol  LoxgsMo  (H9gd3gMo@MOH-IRMmOIszowo  31ddzomo  bs396Mmgd0
dmfiymdoos ymgger 40.0 99@Gmsdo. aobbogrmos m®o s8m3sbs. ghmo 6396090l
dm6ob doeosbo gows s gmeg 93BHMIBs6900L 6539M90mMsb  B0dsMmgdsd0
a™dol Lobgoolibgs 9gdmbgags.

39b0bogds Mo 30l Lsdo PMIS, 9OHMO 6539MOL MM LosbErmggl, dgmMg
30l 30009696 s AgLsdg 65396M9dL FmMoL derm 3ol dwysdo.

dMmOdGd0EIL  Fmber  IBHZ30MH™M3930L  AobLIBLIMOLIMZOL YOS
dMEOOOL 5650930l BMTs, br®IsE o m3wdgbd [3]-0o dmyzs600 BmOIMEOls
dobggzom:

23



dMmOdOL 5650930l Goomlo bmdmdo 93@™IbJsbgdolsmzgol R=10.8 13,
53¢MdMLgdobsmzol R=20.0 L

©SH30MmM3900L  LoobysModm  oygzsboo  AsTgmEomds Ny,  MH™IgEo3
©59M 300090905 3mbLEMWJ300L 93985 AOMBEHIOOL FoDBOIME TobILOIMYdIWIODY
@5 0m35¢0lHobgdl ol EIMWOWMIO®  IBMOTS3090L,  FIbOLIBEIMdS
9399990 306H™Md0sL, 396dm:

2.6 &mbosbo dbdmdo 53GHMIMdOwOL (X030 “Bgmm3zo”) 100 ao3ws yMsdgdo,
53 BogIOMOL 25 ferol 9dudwrvys@ o300l d9dmbggzolbmazols 8goy9gbl N, = 912500.

09BH™boL  Losbgo®odm (obommds 9530d35%9 630l OML, 25FMOM3EdS

RMEOHIMNE00):
prooﬁ = RpKlKZ

BosE: Ry - 893™bol braBs@eo obommdss 5308359 ©mbzol @MmU,
B303sbol 8@ mbolsmgo R,=4.28 33y;

K1—-3095303096¢)0, H©m39003 00035¢00Lfobgdl o@300m3900L 45639mEMomdsls
Q5 bobadE0MdIL 5 F9B60LIBOZMYDS bob. 3-Bg dmyzsbowo yMsx30300;

N - 3H65BL3MOEHOL FMmdMMdOL EMIMsTYOHO 0bEHIBLOMDY;

K, - 093™bols 8m8smdol  306md300L  3m98303096G0 o obolsBzMds
3bOowom s B396L 99dmbggzsdo K,=0.968.

3956256000900l d99a900. J390Mmm IMY3z560¢0s Fosbys®mOddol dbmemo ol
09092900, O®MIgdog Jmbsfowgmdsl 00gdgb aBol bolGo Loxgs®ol dsBow@Eob
0mB3ML BoBd390HY ITBIPIINNWO 3M5TJAHIMOO SOTSBHIMO0 SMTOMYOMEO
09GH™bol 3mbLEBHMMI300L LodEIoEoLs WS LoboLEOL 30MHMBIOOL s9bsdo.

24



Bob. 4. B0 LsgsMmdo gMEH0IFMMO JSISPP0MJOJOO
5). 856956900l LodgBHMOMWwo EymIol 99dmbgzg35d0, 0). Bsbdsbgdols sGsliTgEHMOWEwo
Mol dgdmbggzsdo Y 0gMdol 30dsmm, g). dsbdsbgdols seslindg@Emoweo ymdol
d90mbg9g35do X ©0gedols dodseron.

65b. 5. 96530 3mIgbBHoL 0bmzgmgdo dsbdsbgdols LodgEMommo amdols
3900;mbgg35do
5). X 096dol 08O gdom, 8). Y 0gmdol dods6r0m)engdoom

Bsb. 6. IaMgbo dmIghGHol 0bmzgmgdo 3567456900l LodgEHGMormo ymdol

25



999mbggz580

3M00-30MM0L  Lodogodm  qbol  J39s LMoL  BHYMOGHMM0sDY
533)MBOEAMAOL  5M5FYBHIWNOHO  SOHTSBHMMO ISMTOMYIMWO BYBHMbOL BogsGol
3MBLEGHOMI300L 205635600900l F9093900L 965¢0B0IL godmIobstrgmdl:

1. d9&HmMbol Lsgs®do, Loljoo 16 1T, BIBIYEGHOL dmF3mL Logmdzgeby
53D5@gdMwwo 5OHI>GHMOL D5 0gMHMgdom dggbowo 359, MxMHgIOL Dmdgdoom
150X150 80o0dgBHMo  doMH0ms©I©  93d54mR0wgdgbd  dmddgo  bm®ds@meo
©M3m396GHJ00m  A5bLIBWZOM  LodEZoEols s BdBIMOL  oblbol  Loogby
396LBO3OME 30HMBDSL.

2. 6539600L6  ©59535300609090  3s63F35¢0l  ©gmMmTo, 99650030l
09092900056 259m30bs6g, FodloToermMO 2o FM9Ero dogns 89509l Q=12.9 36,
dolo L36RIMOTM OTYIBHHOE A960LIBWIMGdS BMGOTsE o ©M3dab@E [3]-ob 3.14

g 10P
~ |ARnK

3008308 30HMmdYooLomzol  dggy = 14.6 80, Moz bogwgdos  3GmgdEdo

3mbdGHdo dmyzsboeo 3gommozom

56036 BHg d=16 99-Dy.

LRBOIEHIIAHMOBOL  LOFIMOL  SMT0MHGBST0  BIBICEHOMFIMZ60  JgMmaMHOEIdOL
3990ggb900l 130653 gbMds 990gy00:

o 3% (oa®Mdgergdol 30m95303096¢0L dJmbg 3509-Jumz0gd0m SOHI0MIO0
d90mbgg35do  dqlodgdgeos LG EdgEMbol  3mbLEMWJ30Mo  1gbol Loldol
399306905 410-009.

e OO0 @S ULAHOMILMWo BHBgdmddgEgdom  ASIM[IIMEO  EIVBIMZOL
999306 900;

o 53306090l SbRBsEHOL Bgs3oMHbY dZMOL  IBMOTs30930L 6o FJOoL™
39Bgbsl, MHMIgaroi 2o9mfizgeros om0 Ggddgho@nImgdom ©s 93¢MIMdOEIOl
0MmEOgd0LYRSD oM F39Me0 3MMHODMEE MM IEHI0MMNZ9d0m;

o SLRsWEOL bsbdggamdol goB®ms, LG FOMEEHIBOL 306OMdIBdTOE 30;

e 59306093l boGxgdlL sbRswEHoL Lodwdsm 3030l 256353 MdT0;

26



o LMoo, 3oMGH030 0bLEIESE0S S Y(303X0MGOSOMAS.

9069650 dmF3Mmgool d5DsBg sdDBoIdME B5©Y-Jum30edL AosBbosT
259mggbgdol IBsmO  ©0bsT03s @S Y39eoBY  BIOOM 3OS0,  MIIDII3
boL0smMYd056 F98YR0 B30MSEHII0 M30LYdYO0:

o $56MHIMop9696 93 MY0MMHO© MLIBODBM 3GIMOYJ300;

o 56 396030056 30OHMBOSL;

e bollosmMYd06 Fo3MIGEgdOL B0 3MIRBO(30906GH0M;

*  2500m06Bg3056 ILLO3dOL F0TSM TP MIOM;

o 356030350 99390009056090056 M930300MGIS;

e bsbosYd056 (39369 IRMO0M S F30MY MIMEHIZIPMOO.

LObMYBH03MOO 0509-JuMm30gdL AbMGBOM dSBOOL 75% 3530500 IO
06530300 89900930 “95MHYmMT30m0 M30U909d0L godm:

o $56MHIMop9696 93 M0 3OMIGTsEHO 3OMOYJ305L;
e bsb0sYd056 Fooo oamdgegdol 3095303096E0m;

* 256030056 ILLO3ZxBOM LGB MOME TS

o 56 56056 393HdYYJ00;

o MHOHME0S MO MY303W0M9dS.

womMbol  ¥59-Jum30gdL 9sMgd0m JgBOMOMIYWO Bmbs 5d30m g3z9gws

3990my9gbgds B9adgbEdo Modgbssz oLobo bollosmYd0sb:
e CO2-0b doeseno 980Lo0o;
o 3mOHMBooL oo dsbz96900m;
o 35050 dM3J3950MO0L  A9dMIObsMy  33wso  Fopa®Mdgergdols
309803096GH00;
* 56 9939900905M90056 B19303W0MYOS.

27



1. ali3gbs

1. ©5sLEMOdME0s, OMI  5Y0MdOM030  J30L  Aobogrol  godmygbgds
09935 3609369emz96  93mbmBosls  Logbom  dd9bgdmdsdo, o3  JOMHOMIWO
396306HMd9gdM0s Bozol dsbdowgdols 9339mGMe@ 9306090000 s Fglsdsdols,
LoGEBL3MGHM  botxqgdol b53wgdo  Lo(393-Logbgdo  Foborgdol  sbsboGxgdoo.
000056m0d5d0  830MYdS  3OIMEYJ300L  JOMGMNo  Bobo, Gsdsg  3MB3IMIGMEo
30618390056 259mB0bstrg Gglsdegdgeos dospfoml 3603369 m3s6 Loowyb.

2. ©50y0bo, (OIuYs! 5930009300, 00MYMYO 3063609
39000b3930L5m30L, 5YHOWMDM030 Logbom Bsddgbgderm FsLoergdols godmygbgdols
d0B639HMb0Mds ILIBMMGOMEO 0gmUL ¢)9d6030-93mbMT0IMMO Jom39d00.

3. Logbom 3mbLGOm30900L Bgs 3969030 59mygbgdmeo Fosbsergdo Mbs
bsb0sMIIMEIL QOBOEOWO (3390999009300 S LodGZoEom 399ddz35%g. bmerm
Log3d3zgdo godmygbgd e sboergdo b Jgqlisdsdgdmbgb Logwdzwrol MHgoEImE
Lod9dom 306HMBJOL I 390w 360doEHIMHo Mgyombolmazol.

4. 9db39M0396@gd0m» OYHOBEs, M 03 Tgdmnbzg35d0 YY), SPOEMIMO]
sLoegdls o6 4o9Bbosm  LoFoMm  Bobo3MEM-09dsb03Mmo  ™M30L9d900  dbydGHOZ
9MdoMmgMdsdo, UBs3doMobo  LodBHzoaol  Logbom  3mblEMWJgo0l  Jobowgds,
L5F0OMS  23635bMOE0gWMm  Fomo  13g305¢MEO 35390 3MOMOYBMo b
6960 9993309 gd0m, 939 gbsdsdolo Jodowmmo Mgoa9bEgdom. sFT539d0l
Lobgmds  3mB3M9gH M Fgdmbgzgzsdo  ILHdMMYOMEo b 0oyml  TgLodsdolo
W5dMMSGHMOHOO 330093900M.

5. boabom 9d969dmdsdo 25dmyqbgdemo 30l dobogrgdol 3603369 m3zs60
Bsfools 3m3mggds begds 3obs®ol 3o sdm@GHosb, 30650k dsmo baGolbmd®mogo

3563969000930 HIoMs® 033wgds SEIMLBIOMEo boegdgols s §yswromdgdols
399m, Bom0  Ym3z9e0  sboo  godmygbgdol @OML Mbs BoGoM©al 33W935 o
dMMSGHMOONWO  250Mm3EI00  bsmolbmdMmogo  dsB39690¢gd0l  bm®dsEHowmwn
©Mbgdyg doloyzsbs.

6. UL5339690crm  DBmbsdo 90 MdM030  J3ol oL gdol  SHIMLGdMIOL
d900bg935d0, Logbom Lsdmlgdo JgladErgdgEros 3MMgddal bbgssbbgs abom
399536930 aMbFHJIOLORSD. gl 9603369 m3zbs  sd30MdL  dTYbgdMdOL

28



00090 gdsl  033MOEG0MOME0  Fobogdol  25dmyggbgdslmsb  Fgsmgdom o
DMHolL 909690¢Md0L ¢Hgddl.
SLRBIGHIIAHMOOL  LOFIMOL  HMT0MGOST0  dIBITBHOMFIMZb60  gMmyMoEgdOL
3990996900l M30M5@EguMds 9d9y0s:
7. Bos@o®madmwo 9Ju3gMHodgbGgools s dglodsdolo  gom3wgdol 9IRS,
5030609, O™ d50Yg-JuM30egd0m SHI0MYOOL Tgdmbgzgzsdo:
e d9LsdgdgE0s SRS EHdYGGHMBOL 3MBLEHMYI30MEo 3960l Lobdol TgdEoMgds
4150-dq09.
o J30090s B960OlL MIMYOO s LEHMILMEo Bgdmddggdom gsdmfizgwo
Q0DIM3ZS;
o 330600905 sLBITEHOL BYI30OHBY IZMOL IBMOT309d0L ,bom FdOL“ A5Bgbs;
*  0DOYdS SGBWEHOL bobggamds, LlGo 3M6EJdOL 30MMd9dT0E 30;
o J30MQds,  IMm3zwWo-d9bobgol  bodxgol  ggboerol  Lodwmdsm 3030l
3963530 Mdsdo.

LsobgMEsgom 0930l dglisbgd 258mg399bgdaeos BsdmmAgdo:

1. 5. 0MH©OMEsdg, ®. Fos35dg, @. Xx0005030¢0. Logbom ddgbgdemdsdo
05BIEHOL dmF 33560 obogngdol 35dmygbadol 9i39d@EH«emds 2022

2. 5.0M©E05dg, 0. Joes3sdg. LoaBom Lodmbol ddgbgderMmds 5RO MOMOZ0
dsboEob godmygbgdom, 2023

3. 5.0MMO©MEsdg, . X0005330¢00, . Jos3sdg.  Lsgbom  Lsdmbol
Lo9JL3eMsBOEOM IEYMBoMYMdOL Tgxzolgds. 2022

4. 0. Gos35dg. 30bgmoemo  dmF3mgdol dsBsBg ITDIIIMWO  BoWY-
Jumg30gd0L godmyggbgds Logbom 3mbLEMmdzogddo. 2023

29



Abstract

Today, for the vast majority of the roads in Georgia, are used non-rigid (asphalt concrete)
and rigid (cement concrete) pavements.

Unfortunately, in Georgia, we do not have bitumen, one of the main materials needed to
prepare asphalt concrete. It is deficient and the most expensive ingredient for the road
industry, which is imported from the foreign countries. Georgia, on the other hand, is
rich in other high-quality road construction materials, especially firm and high-quality
stone materials, which can be successfully used both in the base layers of the road
pavement and as inert materials, both in asphalt concrete and in cement concrete.

Many years of the roads operation experience shows that today the roads construction in
Georgia faces the following important problems:

* The defects of asphalt concrete layers are higher than normal;

* Surfaces of buildings, road and airfield pavements built with the cement concrete often
crack and crumble;

* Restrictions on the production of ballast from the river beds caused a shortage of stone
materials: ballast, sand, gravel;

* Organic binder - bitumen, is a scarce material in Georgia, its price is growing every year,
transportation costs are increasing and, accordingly, the cost of the finished asphalt

concrete mix is increasing.

Under such conditions, the study of local materials for the use in road construction is of
particular interest.

Obviously, the use of local materials will significantly reduce the cost of road
construction, mainly due to a sharp reduction in transport costs. Therefore, it is important
to study the quarries, determine the physical and mechanical properties of the local
material and improve them for use in road construction.

The article presents the results of a study of the physical and mechanical properties of
local stone material in various regions of Georgia and, if necessary, measures for their
purposeful improvement. The efficiency of using a potential quarry of stone material
suitable for the construction of roads in the village of Nasakirali has been substantiated.

Physical properties of the stone material were investigated in separate quarries. And on
the quarries of the Aragvi, lori, Kabali, Khram and Liakhvi rivers, we conducted extensive
research - laboratory tests of materials used in asphalt concrete mixtures to determine
their physical and mechanical properties. In particular, testing crushed stone and
determining the granulometric composition in accordance with the requirements of
GOST 8269.0-97, valid in Georgia, testing sand and determining the granulometric
composition in accordance with the requirements of GOST 8735-88, valid in Georgia,

testing mineral powder and determining the granular composition according to the
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requirements GOST 12784-78, valid in Georgia, testing of bitumen according to valid

norms in Georgia.

After determining the physical and mechanical properties of the materials and their
compliance with the normative requirements, the determination of the optimal
granulometric composition of the stone material was carried out and the asphalt concrete
recipe (design composition) was developed for both fine-grained and coarse-grained
asphalt concrete mixtures.

The paper also presents the results of a laboratory study of the physical and mechanical
properties of gravel obtained by crushing stone samples taken from the mountain quarries.

Since traditional road construction materials do not meet modern traffic loads, so-called
composite materials are used in road construction. Composite road building materials are a
system consisting of several structural levels, which are combined by phase separation
surfaces into a single monolith-conglomerate. In composite materials, the individuality of
each component is preserved, but different components create a synergistic effect - a new
material property that differs from the properties of the original components.

The article deals with the research of basalt fibrous materials for their use in road
construction. Basalt rocks have a naturally high chemical and physical resistance, their
primary melting, homogenization, composition, enrichment are carried out by natural
volcanic processes. The main energy costs for the extraction of basalts and primary
smelting are made by nature. Basalt rocks are a ready-made natural raw material for the
production of continuous fiber, and the production of textile fiber based on it belongs to

the green technology, which is only a physical process of melting stone.

Depending on the location of the deposit, the chemical composition and physical and
mechanical properties of basalts change significantly. For the production of fibers with the
required characteristics, it is necessary to use the appropriate basalt rocks.

The products of Basalt Fibers Ltd, distributed in Georgia, meet high international
standards. The article discusses the trends in the use of basalt mineral fibers in Georgia.
The design of the road surface, reinforced with basalt mesh, and its arrangement are
given. For this, a reporting model was created for the LIRA SAPR 9.17 software package.
In addition, it was confirmed that in a concrete pavement, a mesh consisting of
reinforcing bars made on the basis of basalt fiber satisfies the condition determined by the

current regulatory documents for strength and crack opening.

The use of basalt fiber geogrids in the reinforcement of asphalt concrete pavement makes
it possible to reduce the thickness of the asphalt concrete structure layer, to reduce
cracking; increases the resistance to shear deformations and the durability of asphalt.
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