Logo®mzggml ¢gdbozméo mboggdlodgdo

b9wbsfgeol ma3egdom

Q0 323509

306509@™bobL 653900Mmdgd0L sdBIIOOL BHgdbmermyool 33eg3s
565353900l 2odmyqbgdom

©MJGHMOOL 53500930M0 bs®OLbboL Imbodm3z9dws©
09M960e0 olgMHEGHs300l

333MM9IBRIMSGH0

omdoobo 2015



bodmBom  JuOMEgdYos  d3L  ,§Yowddgbo—oml”  JoMbsbsdo, A3l
300509@™bol  B3oqgdol  Jombobsdo s LodoMmgzgwml  @g9dbozmeo

16039MLOGHYGHOL LadM9Hzgerm s Ladmdswsdm ddgbgdermdOL BHgdbmermyogdols
@95 b9gbo Boboergdol (N 103) 9356 Esdgb@Edo

Lo9936096™ Byddw3zs6gwo: LOWWO 3OHMABILMOO SHDME BooMydy
69306D9bGHg00: LOHYIEO 3OMBILMOO 3. MOMJoRsbody

LOMEO 3OMRBILMOO0 G.0.0. K. JUs05d30w0

5335 89009905 2015 {iewols 10 0genolils, 1490 Lo-by

Lodmgdomodm s boad@Mghzgurm 389698 mdol &gdbmermyngdol o
L5d960 FsboErgdol Y350 E>TI6E0. 39OGS Ne519

30b53s60: MdOOoLo 0175, 3mbEog35L N268?, 30603900 30M39L0, 39-5 Lo

OoLgOESE00L 25:36Mds Ggodegds

LE¥Y-b VOBdOM™MY35d0, 53EHMMIBIOSEO 30 LGW-U 390— 339MHDY

LoEOLYOESE00 LodFmls
Lfo3emeo dogsbo: 36OHMBLMOO0. ©. Go05GAY



6536 M3oL LogMmm Eobsllnsmgds

0900l sgdepsermBs:  dgBHmbo @y  ©306509@HMbo  Msbsdgodmgg  9d9bgdermdsdo
§o00mo9bL  Mboggdlsc® s Mbogsy® Lodgh dsLogwsl, MMIgEroz momddol
y39ws oMol 889690¢mdsdo  259m0yggbgds,  dgLsdsdolo  dobo  sdBogdOL
A996mema0s, 139305 OHO 398956GHI00L O BITsGHJdOL godmygbgdoom [oeTmoqbL
39960396-93mbmBo3MMHo  3OHMdEAol  4oshY39@0L  3600369gem3sb  3oMMmdsL
989690 md5do.

056589000Mm3g  9d9bgdmdsdo  Qo0m0oygbgds  GMaMmME  SLofilymdo  sbY3g
dmbmeom®o  ©306509BHMbol  3mBLEGHMMI309d0,  B3gbl  doge  3sbsdgM™mgg
A995mmy090000 B IOM0s LHEGEMIBLEIMOEGHM F9bxdEXMBOLIMZOL JOMOMSO
3MbLAHOMJ30Mo grgdgbBHgdo - H306509GMboL 835¢gd0, 356M9dMEMOO VIMIOO ©
bbgo 3mbLEHOY30990, OBYE GM0OL OO IMMbM3gbs, MMM LodsGmzgwmdo sb939
Lbgs 939969930, M3 0990l 5JG¥I9MdsBY 00 YOU.

@olbgidsool dobsbos: J>Obbmwo (ogoom ©sdBsEEIL Lb3sILLIS ob0dBMwgdol
©3065093H™bol 9w9d96@gd0, L39xE0s MmO (39996G0L s IBBsBHIOOL oBmYygbgdoom,
OMIWgdoE 93059mn0egdgbh Lobgdfonm BEBIOEH00 Jom35obobgdme yzgws
dmmbM3z690L 65290Md9gd0L bobaMdwogzo s MLsBOMbM 9dude)s@o300Lm30U.

65980l bsdgzbogme bosbemg damdstgmdl 999ymaddo:

LH65539956090500 1393050 M0  39996GH0L  399mygbgdol dgdmbggzsdo dgGH™Mbols s
306509@M™bol 6539003900l 53D5cgd0oLsL N0 560l LsFoMm
L3963 oLGH0R035GHMMOL 3o9mygbgds, 5965(3 00 LG9l
139M3oLGHO0R03OGHMMOL  yzgms dglodegdemdgdl s MHBMblgwymal gbso
65693900L Bo®gdSL.

B3960 8mbsfowgmdoom Jowgdmeo 899330900l O 5SRO0 MIM030 39331930 ToLorgdols



3900myg9gbgdom  89BH™Mbol  J9gbowMdgIOL  gosbas®m0dgdol  M™ML, dgBH™bol s
306509@™bobL 3mbLEGHMMI30900L BoDo3WE 39d603M0 M30L9d9d0L Jglfogzes s dobo
399myg96905 BoBMbL3MMEHM 389bgdMdsTo.

@©56535¢)oL  99mygbgdol  LyxdzgHy FOBOOWO 0dbs BdgEH™bol dmgeo Gogo
30190900, 3500 ImEOOL yobzs99gamds 200 (303ws8Y, Lod@3o3g 50 3 s dg@o,
99L3M5ES3E00L bobyMdwogmds 25 {garbyg dg@o s bbgs.

659630l 3659H039c @098 gdsl  (Fohdmoygbl dgBHmbol s M3065d9@Mbol
6539003900l sTBoYGdS LHMRTYsMG050 (39996GHOL S BTsEHIOOL godmygbgdom.
300900 6539009008 Fopswo  39dbo3m-93mbmdogmMo  Fobslinsmgdwgdo
LoMogdsll  0dgg3s oo AdIMYgbgdolLy  Lo@®Mabl3MOGHM 889690 mdsdo OO

9326M 3089600 989JGH0.

650630l 536Bsgos:  bsdMmAol 899900  dmbligbgdwos  LogMHmMsTmEOLM-
Lo993bogH™M  3H9dbo3Me  3mbRaMIBE05Bg 3L ,figoerddgbo o™l H306509EH™bol
653900900l sdB5IOOL BHggbmemaool 33¢935“ 2014 {geol, begrm obyMEHsEool
doM0ms©0o bsfowo ©306509@Mbol 835¢0gd0l ©sdBHYds, PodMES s 250MmYygbgds
dmbligbgd0s LEMJGHMOM 3OMYMST00 JoM35¢ol{obYdM 1D JMeEmdzomdby.
300509@™boL 35900 IBYMHROW0s  SRAOWMIM0Z S BHMIBLBSFOMbIE MO
36Mm9gdBHgool  4obbmM309wgdsd0,  OHMYMOOESS  ,4oMbo-sboedeeodol”  M30boy b,
LogoM39eL Lot 3060gBM FogoLEHMIEIOL HGIBOWOESE0S.

3998¢m03530980: 658600l JoMH0MOO F99ag00 #odmd39ybgdeos bsd Lodggbog®m
LBoGH05d0. bLdgEbogOHM F9gdb03e FMMboegddo, ,d09bxdMBL“ s ,9bgMYOs".
6585200 bAGXIAI0s ©5 JagaermBs: B5dOGMAoL bLOHMEo IMEMEEMds 95096L (
)3396©L, 030 3mo33L gLogsel, LS MegL,d0M0MSE ©L33BIdLS s ASTMYgbadmeE

W0 GIOIGHMML, HMIG03 (29) obobggdolysh 9agds.



Bode™mdols Bobsstlio

d9ls535¢0do FomdmM960w0s Mgdol sgd@ysemds, d93boghmero Losbeang
@5 653MMA0L 3659dBH03MWo VoMM Gds.

300939¢7 05300 356b0Crrycmos 35002996989¢0 §903309¢0 @5 @b5TsHH80.

11 9993309mgdo. 99933090 6030009693900  dga9bomdol,
30L90900L s 35dMmYygbgdol JobgE3000 0YmMmGs sMIMEOYSBME s MMYb
6030096M909050.

3M5mOYobmwo 8993309000 6030009693900 FoMdMmoyqbl 53bgbowoligd®
AsLoesls. fgomsb  5EMPadgdoLEL olbobo ™Mbgzso 96 3eslBozM®mo Mol
9aM3oMmgmd0Eb 450906 J30lgde  daMIsMgmdsdo.  d9d330Mgeo
6030009090900  298m0yYygbgds  FoM33Mm3560  TsboErgdol 9B 39EXMdOMO
B53900Md900L 515393000900,  9F5HYS  ©9dYsMGIMo  BoddYbgdMm
©YSB0L, d9EHMbOL s Lbgsslbgs bywmgbm®mo 3ol sdBogds.

5M5mMYbmwo J99330go 603009M9gd9d0 JoMOMIEO MZ30LgdGOOLS S
39029600™d0l dobgzom 0gmags 35960, 30MIZE0IMG O 93GMIWLZY6
399956900l 9983309 gds.

Bgab  659GMITo  999mygbgdmeos  30MI3eolzMo 89933090,
39603 30OGHsb(399963H0, HMIgwoi FoMdmoyabl 9Mm-gHm doMomoE
39933609, M3bo3E 04969096 Mool yz9ews GOl 389690 MdSTo.

3999630l 490mygbgdolsll  yzgwsdg  360936germzsb  3Mem3gLL
0o00mo9bl  dobo  30MOGHSE0,0MIgo3  8080bsmgMdl  Bs3gmmdols
399956M9d0Lsb.

3999530l 30300l Logombol dqufogersl dogdmgbs  sdMogo
965, Bzgb b5dMMIT0 Q9Bbo 05 oo JoM0mHO s13gdEH9do.

3mOGWI6©(39996G0L 93GHMM05 0bgobgmo xmbBge sb3obo, dsb 1822
09l doowm 35396GH0 3mMEHEsbE096EHO0L godmambgdsdy, Jowsd 3s60Bdo.

5



Lo535gmd ol MM S13EOBOL 35Oy MM 03539 39M0Mm©do Migmdo
B3960 05659985390l LsTbgEM™ 0bx0bOOL gam® gMoliodgl dg Fgerodol dogH
©53BoYdMo 0dbs 034039 ®30L93900L IJmbg (39096G0. 5FSLMIb  Fgerodgd
1825 fgl 290mod399bs 13mbsdgb@m®o b5dM™ao, Loss S0fgMowo odbs
3999530l bgwgmwo, ©sdHBsIdol FHgdbmemyos s dolbo mz0LYdgdo. 9
3999530 359mygbgdmeo 0dbs 30639 Bsdsdem Aol O™ byMmgMo
dmb3m3ol  sebsybs.  93M0POE  3MOGHWBEEJIbGHOL  Homdmgdols
%d99gds© B39bL J3994sbsdo omgzwgds Fgerodg, sdol ILEGHWEMOs o. o.
BboB3M—003mML30L  doge Ol gbsg edm3gdmo  foybo,
Lobgfimmgdoom: ,93m6M 3496mLodgl I F9erodg - 39996@0L 2o0maymbgdgwro.” J.
dmb3mgo, 1969 {gwo.

3obLoboggmo BsdMmMmol 3003900 Ms30 gbgds 3MMEGHEsbo39996EH0L
3000M5300L 3OM3gLOL 33¢935L. 9o Moo IgEbogMgdol BMsgzswMmoEbmgsbo
3090000 ©sPB0E0s, MM (39996¢0L 30MOES30500 SMGME Sbs3do (28
©OI-0599) ©9d9wmdl dmbsfowgmdsls ssbermgdoom 40 — 50% (39996¢ 0L
dob0b. obs®mBgbo, sLggzg 40-50 % Ggodiosdo Fgol 2-3 sognero ferol
3963530 md5d0, Gog 0f)393L TgLodsdobs dgEMmbol LodEHzoaol BOESL 1,5-2
X96. B396L F0g6 BoBOMgdM0 330939000 B0GMTs ,d0JLMMOL 39BEGHMME®
WHdMMGHMMH05d0  MH96GHR9EMLEHOWIEH OO sbswobom ©IY0bos, GMI
LoPgol  BEBHOOsDY  300MOESE0sd0  FMbsfowrgmdl  39996GHOL  Lagmom
50 9bmdol 50 — 60 %.

30000535300l 3OmEglo  3609369cmzbo  s®OL  sdM30 OO
©583930L Lodobgby, o3 MBOM (Iobo GOl sRJMwo 39996GH0 dom
WROM 5JBHoMMo© d0dE0bsMgmdl dolo oa94sMgdol 3MMmiEglo s (399963 0L

dmerg399e0gdols MROM OO MoMmEIBMds  0JOMMOL  30QMES3F0ST0
dmbsfocgmdsls.



3mOGWIBOEIOGHOL  fgomsb MMM Jdggdolol  Fomdmoddbgds
303z mMo 3mdo, GMmIgoE 09bsmsb bdgugds s A9sOL J30LgdM
9 M356MgMdSdo.

3999530 06¢)gbloMms FoaM©gds 3Hgb0sb J509gdmdo, bemMdsgrmMo 20 +
3°C mmb. 393396053 MMoL DO GH9bosh gocgdmdo 3093 MROM SBJsMdL
39995GHOL  g905369dL. bmerm  sdso  39a39Mo@Os bgwgdL  (39996¢ 0L
39953Mg05L, bmrm  MsOHYngom  3Hgd3gMed Mg 30 bgds  godysmgool
360 39Lb0oL 990Y393o.

B30bL doge bsdOMIdo 53  FodsOmMEgdom IOy  89dga0
Lo omgdo: 390m33gmmo  0gbs 35000996 39990GX MO X0 Joge
©53Ds©YdMwo  sbseo  LHMLRIYsmgds©o  (39996E0L  BoB0o3MG-89ds603MM0
0301909%0. 9Ju36M0d96EGHOL Lodwdoml Bo@o®mgdolmgol d93RgMEom MOYOMO
30O GHob39996GH0L  0qdolmzol b3 Mmzbo  300639HBY,  BMIol
Jodom6mo gpgboemds %—3do 999ga0s

3w0b3960L  HomBmgdolomzol  LoFgomm  bgowgmwo,  dmEgdveEos
gb®oedo Nel.1.

gb®ogro Nel.1

CaO-L 99Loy35690 30693 (gMBOLHYsO™) | 75,8%

AL>203-15 8959356500 0bs (45650560) 18,9%
Si02-b Igbogzsbs Jgods 3,6%
Fe203-15 gloygobo 3060 65830 1,7%

39999x M09L9do (39996@0L FobslosMgdgdo Jorfigmwo odbs BASF-ol dogH
§o63mqdm@o ©sxd3ol 06@E9bLogozsGH™ME MasterCem ES 2125-0b ©53s¢)gdoom.
565350 39d603996M0 Imbs399900,FM3Mm©Agbowos 3bMOdo 1.2.



gb®ogro Nel.2

5300360 IAMIMMds M@bsg 303009, dsbE0 Imyzomawm Lomby
bod336M039 20°C 1,14 -1,2 &/3°
PH bowoqyg 20°C 10-12,5

Jwm®ol 0mbgdol 999339 mds | 9903938 JermMogodl 0,1

9B 9653530 HoMmBmoagbl gz0mgwo ggeol dersbE Lombgl, o
05390505 94395 3030l (39996(39d0LmM30L. 030 9o3HYds IRIZ0L 3BM3gLOL
©OML dOOws (obdzowgddo  dbmermo (39996@0L daMSEo  FgMEO’
0o60madolol o 993xMdgLgdL 39996GHOL Mg BodB3oEgL - 24 Lssmol
39992 L09B3039 0BMEIds 10-25 %. 5FLMb gPms© (3999060 0bsMBRMBIIL
05300 0M0MOQE FobILOSMGIGOU.

Sbgmo  39996GH0L  35dMmYgbgdolsl MAXMIJLIds BgEBHMboL  Babrggzols
©9b500Mds, Gog  LsFMOEgdSL 335093l ©I3BMAMmm d9BH™bols
3olGH0xoE0Mm9ds  d30M5EOOMYOMEO ©565353)gd0m. %3930
063 96L0x035¢™O0 9B9IJGHWIO0S M930L0 M30L9dJdO® s 93MbMmIoOHMdOm,
©odg 0 1 BHmbsbg 93s@gds 0,05 - 0,25 %. Gog Fbmem 2,26 wsGom 5d306090L
960 Gmbs 3999630l 00693 gdsL. BsTSEHOL godmygbgdolsls dolio sxd30L
@OML 0bIOX GO 830609 9bgM0s.

3999530l 39mAXMdJLIOMo  3H9dbo3me—93mbmdozmMo dsB3969dgd0
©533930L 063H9BLog0IsGMMOm, Imyzsboos (sbMoErdoNel.3.



39996¢30L BoB0o3MM-09d560379M0 TsbolinsmYdEgdol slszgbomo dmbsigdgdo

gb®oo Nel1.3

399963 0b 93305 L
& 3
3 2| R 3 & . . .
g2 R el @ o 2 g S 3 8 3
g S | ¥ 5 T 53| mR%4| 54
3 28 528 588 % HEgE| HEgS) HES
2 & 2% | D3 8 o) ¢ o]
& B c 3 c 3 & = = =
3 & o % & £/
o | 3 3 3
[3=] [3=] "
Ceml 42.5 R 3354 45 720 23.8 21.5 38.5 50.8
CemI425R
0b39bLox03s
. ‘?2 y 803 | 3400 30 680 24.0 28.0 405 515
MMO!
53533000

B90mmbligbgdmmo 39996GH0 259mygbgdmo 0dbs Bo®s ,{goddgbo
@omb“ 306509@™boL 653900Mmd3930L EolvdBHIOIS.

B30bL  FogH  dBOIOMo  0gbs  B¥BH™MbBoL  Fgagbomdols
39962900d900139009y,  Fobobffo®  ©ododwo  B¥gBH™MbBoL  Ggowrgdo o
35653MEMMH0 0M00 BoM(igo30 3535bsfiorgdgmo sHbgdOLIMZ0L. 53 39995GH0M
0965 ©odbs@IOME0 53M9gm3g M3065093H™boL F3segdo 30335600 ,,d0dLeMHOL*
33500900 JoObobsdo, MomsE 2omdx mdgbgdo 0dbs M306509GHMboL B3segdols
R00396-3945603760, JodoHo s LogJL3WESEOM M30LYdYdO.

12 @ibsds@gdo.  ¥gBHmbol  m»30L909d0L MY gdOLIMZOL
399009496935 Lbgoolibgs Lobol BsTsEHYd0. o0 ynggh M LobgmMds: Jodor®
@S 006965 M5.J0doMHo  obsdsBHgoo  gds@gds  dgBH™MbL 93069
Gomobmdom (0,1 - 2% 39996¢H0L  FdLosb)  FgLodsdolo 0o
30BbsLob s (330l BgBHM™boL Bs®gz0ol s  29TYsMgdIMwo  dgEMbol
30L9090L. 35000 259MYygbgds 439esBHg d0BsBIgfimbocro, bgerdolsfzmdo s
dmdbogro  3gomos  BgEBHMbol  Bgdbmermyool  FsOmM30Ls S JOMOMOIO




030190900L M9 gdOLIMZOL. vy SO dI)6JdWMdSTo  BTsEe©
3900M0949gbgdms (3939990 JodoMo  3OHMmYJBHJoo s FoMdmgdol
dmEO0x0(30090w0 Bo®bhgbgdo0, 505595 bbgoslbgo
056036 9d0m,JoMbbmmo  alom  b3gEoswrdms IboEgds Lb3sILLIS
Lobolb sbsds@gdo.

09BH™bol 653530 b0 dbMEgdol dobgzom dgocmBg3s Lsddgbgderm
WOdMMSGHMM0530,  3EIO0L  LSFMOWdOm.  DBMPogHm BTG 593
365350 RbJ30M0 dmgdggds, Fs3wlEBH0BO30MYdJM0, 36E03MOHMBomo,
5060(o6MdMIJabgero  @s  bbgs.  ©@ibsds@gdol  300slbogoEo®mgdsl  sbgbgb
1306053 2odmbobremo  dmddggdol 9x39dGHol dobgzom. Fogowomo
393sLGH0R0E0MYII0  IBTIGHOL  9BIJAHMOMDS  odmobobgds  dgEMbol
Bo6930L 3mbmLol ¥wgbols BOHsdo 2-3 bLd—sb 20 — 25-150-dy.

36935¢0x96J30900  dmJdggdol 9x39gdBHOL  JoLoegds®  AsTIM0Ygbgds
3033w9dbEo E6535E 900, MHMIgEdos Bs®Ios G5dYbodg 3m33mbgbGo,
35250mMs©, 6530, OMIJWOoE JOPOOMMWSE s0HY35©IAL  dgEMbol
65693l @5 95BJo9dL 09EHMBOL godsa®qdsl s Lbgs.

©58998539090s  30003egdlOO 6T BHJOOL  edMOz0  Lobgmds,
O0Iwgdog  Bsdwomgdsl 235dwg3l  sOLYdOMO© 3FsMMME  dYGH™MboLSs o
306509@™bobL 653900mdgd0L (3H9dbo3Me—93mbmTozmMo dsbsliosmgdwgdo.

09BHMbols @5 ©306509BHMbol  @sdBoEgdol  Bgdbmermyosdo
30053 gbo© godmygbgdmwos Lv3gM3WwslHoB0IsGMEMO, MHMIJoE Y39wsby
995393AMO ©6535GHL FoMBmMmoRygbl, 0go 333900050 BOHOL dgBH™MbOL bstrgzol
3olEG03OH™Mdl s 96033690 mgbs sIxmdglgdl dgEMbol 1sd8gbgdem—
397960396 »30L9090L. LY3gMH3WILMORBOIsGHMMO LobmgbM@Mo Jmeodgmyo
60300969055, MMIgeroz  d93gogm  dgBHM™Mbol  Bagzdo  39996GHOL  dsbiol
0,5......1,2%, dobo dmddggdool MM TgdYMMEos 2-3 bssmom, bs0gzdo
09935600096. BBy goM90ml  Bg0mddggdom ol asbogol  bsflowmdmog
©LEHOMJ305L,  @oool  Lbgs  Bogmogmgdsdo, GmIgoi  MLIRODMBMS

10



09BH™boLOMZOL  @s 9 5gmzbgdl oL QoTogMgdsL.  doLo  godmygbgdoo
d9L5d 53905 3999630L 93mbMBos 15-20 %—-0m 56 393 ™bol LodE3oEol DO
15-25 %-o0.

LooLgOEIE0oMm b5dMMITo 09BHMboLs s ©306539FMbBoL Bs3gmmdgdols
3996 Ma0mM0  R3odBHMOm9doL MHYAMYWOMHIOOLS O oYM gdMwo dgEMbol
39960319600 33090930l  goIxmdYLYdOLIMZ0L B3zgbL FogH  2sdmyqbgdyero
0965 5bseo msmdob LvdgMdwslGonozs@memo CHRYSO®FIUID PREMIA- 180.

3mE0x80E0MYdIMo  3MmE0350dmJlool  ©sbsds@o  B3zgbl  dog®
69300969005 03 09BHMbIdOLIMZ0L, OHMIWIOLSE GusFOOMGdsm LGSR0
393309 (3989456905) s boby®mdeo30 9l MsBOE0s. 96 5doby gl sbsdsEHo
boMogdsls  0deg3s  ¥9BH™MboL  bs6g3ds  BobaMIoz5  F90bsMBMbmU
5030RsIgMdoMds.

5653530 29653060H:MdYOL 39BH™MbO 358BOM™M B Hgowr(3999bEHOL
RIOOMOOM, M53 930UM39®© 335dg3L 296339 93MmbMT03ME 9RIJAL.
39M5 53oby FgLodegdgeos 53 BTsGH0m Fogz00Mmm [obslfsersdsd o
093™bo s M306509@M™bo.

B39bL doge 999mygbgdmeo Hgdmm bligbgdmero sbsdsdo LodwoEgdsls
04935 39FBHMboL  FBIEIOOLOL  A9TM3094gbmm  gzges Lobol  (39996¢)gd0,
300509@™bol  Bo3gmmdgdo sdbosal  Jo@bbmwo  folom, G
WBOHMB3ggmxnl  Fowso  Bogdudwwo@som  ™m30l90900L  ddmby  dgBHMbol
Bo6930L FoEgdsL. 9Tobb gPHMo© 00 LodMogdsls 0dErg3s ITHBIEIL
3eolGolzmmo b mbggzso  (Lbdmmo)  dg@Embol  656M9g3900.  ©@BsTsEHOL
390my9gbgds  M93mIgbgdmos 100 33 39996¢HBg 0,3.....1,0 33-009. 653
©3bEMgd0m 89500996L 0,8 % 39996EH0L doliosb.

5653530 F95d;9090s ©ogdsGHMl dgBHMmbol Batggl dob 5693509,
39605 53oLd gbodEgdge0s 030 ©ogdsEMb bsMg3l sdBsIdOL T9dIRSS-

11



565950 (3ggd603960 dsboliosmgdergdos:

13010391600 3MTo6MgMds — Lomby;
LodEsbEg— 1,055 + 0,029/150%
53960~ ©os 3(3969;
PH -6,00 + 1;
d9M5¢00 6030009Mm9ds— 21,50 + 5%;
Jm®ogdol 999339emds —< 0,1 %.

50L560365305, HMI BITSBHO OGO MBS 0gmb GMAMOE FoVSEO
A99396M5GMM0b, 51939 Yobzologsh. dolo godmygbgds M93m3gbocmgdmos 0°C
- ob 39939650l Bgdmm. 459mygbgdmo sbsdsEo 3sMolos 12 mzol
3960530 Md5d0.

59 ©96535¢)0L 299mygbgd0m Loolg®MEsom BsdMmddo 3b0dgzbgrrmzbs
3999x M0gLgdME0s  ¥YBHMBOL o ©306509BHMbOL  Bo3gMdIdOL MMM
A996mma0m®o 130198900, sB939 G9d6039M0 Fobslosmgdrgdo.

12



dgearg 025300 sbbogroyemos: dgBHmbols s ©306589EHMbol bs3gommdgdols
©59D5gds 3L ,,{gseddgb—momls“lsfsmdmado

09AHMbo s ©306509BH™Mbo  Msbsdgtmgg ddgbgdermdsdo doMHOMOO

Lodgbo Aobognsy, GHMIgbss 9996909w-3H9dbmermyo Lbbgoolibgs
&9Jbmemaom®mo  bgMbgdoom ymgzgger  3mb3Mg@GHmee  99dmbgzg3zgddo  LyFoOm
130H03M-394560316 030L9d90L 560 3FgdL.
05300 3999603960  obsbosmgdwgdom  dgEH™Mbo s  M306sdgEHM™bo
1B039MOLICMOO0 S Mb03o MmO 15Fgbo Foloenss. Mb0ggOBIWOHOS 0doE™I,
G0 459Mm0Yygbgds 0mJdol yzgas acol 38969d¢mdsdo: Lsdmghglzgerm o
Lodmdowsdm, 30OMEHGI603M6, LHGHMBLEMOEHM s b3S MYgddo, brem
©60350H0s 0doGMmd MHMI 0wy g3z9ges Foboes gdudere@oosdo ymgbolsl
0995699l Mogz0l 0B 3MM-09d560396 M30LYdYBL, dgBHMbO s M30BBYEHMbO
30 ®0mgdol 50 farol 2496353wmdsdo 035@gdL LodE 303900 s 0bsMRMBIIL
05308 B0H03MM-094960396  »3019990L, ™) 0a0 FMNTomdL  BMOTseMHO
9963 M5ESE00L 30635dT0.

XIX UBo3mbgdo o3 d3060HR5b0 dobogrol  godmygbgds  gobobergs, ®o(3
3905300M35  3MOHGbEgdgbGHOL  50BMBIbsd s  FoMonm  godmygbgdsd
999690 md5d0.

030U godm ®md 39@™bo 3bLEMWJ30580 3965 FTomdl 399dd35%g s
5boL0SMGOL doer0sb 3069 LOIBHI0E9 B°F0d30LsL, dolo A5TMmYgbgds momdJdols
99bP0M©OMo  oym  dembsg  gwgdgb@gddo. ULfmEg 9356  gobsdo®mmds
3065093 ™MboL  25dmambgds. 3539bGH0 ©306509FHMbOL 45TMYMbgdsbBg oo™
REMbads Imbogd 1867 gl J. 3o60BTJo, HMIYEds3 9GBS B30bsdgEHMbOL
39COMO.

9. ®¥Mobobgd 1928  Fgob  Log®sbygmdo  ©ssdBos  30Mm3gwo
LoM9YH39wm [Hobolfo®rsdsdmo 3mbLEHMWJ30900 ©3065093HMbOLYSD, brerm
1930 §. 39635 056589853993 b. dobsormzds J. d0olido Bso@sMd oo

13



330935 98 ©MRAT0, M55 LsxkMd3ws® g™ Hobslfs® IdsdMo SLOHYmdo
306509@™bobL 45630056905l LydoGM3germo.

B30bL  IM9f39emdsdo  go8moygbgds MmamGE  dmbmeromw®o, slgg9
SLLSPYMBO ©306589E™bBOL Boggmmdgdo.

SLOPYmdo  ©306509BHMbOL  653900mdgd0L  FoMTmgds  Lodo®nggermdo
©0fgm  fobs  Lowmzmbol  50-0560 Hargdosb. sLsHymdo  M306509E™boL
369039030 LHGOORTS gob3z0msMgdsd dm3wg OHMT0 FobsdoMmmds Lsddgbgderm
0099d3Hgo0oL  LHGMOxgo 93905, 25M©s 5dols  5539dMmd9dd0  5dmbmogolers
©OEO  M5MYbMO0m omMmbol 3MBLEBHMY30900, bol sbogrgdo ©s Lbgs
©IBOEOGNOO  MgbOLgdo.  360dzbgemgbs  FgdizoM©s  Leddnbgderm-
LoAMbGgM BTN Tomgdol TOMToEg39Mds, 553 odmofjg0s  IMIMTog9m
50 9bMdoL dqd;30609d5 momddol 50%-o0m.

1990 {59y 389693 mdsdo godmygbgdmewo oym 49% dmbmeromv®o,
bom 51% sbofigmdo 6306589@™bo, BsgMsd ©®IoLZoL gl MbsRsOEMdS
360093690 m3bso 39930605 1991-1992 fargddo Logo®nggermdo
396300560930 3bmdowo  Fmzggbgdol oM,  MoYD  Jo0doMEge
63006509@™boL  ©s853bsgdgo  Bgdbmermgom®mo  bsHgdo; ™3y Mbs
500603bmb, O™ ®goLEMZ0L sLSHYMdO M306509BH™bOL Ho®Bmgdol smGdobgds
5099005 @S SEB50) QoAMIJNIVS.

09BH™bol s  M306509BH™MbOL  B539MdIOOL  HTBOIYdOL  bsGolbo
3600369wmgbs  9®0l  ©IM30YdYo dolo dgdoabergdols  (39996@E0U,
3993590990l 5 BBsBHYdOL) Lomsbosm gmPg35Dg s TgbfagarsBy.

59 ®35lsBOoLom B396L o9 Bo@oMgdmwo 0dbs 3393900 (39996 0L
@5 oo ob6sdsEHOL OMAMOE3 ©EodBsIdsDY, 1939 doLo dolo BoboIMe-
3999603960 03090900l oPIBIBY.

o3 999b905 ©306509@™bBoL B53900MBOL HTHOYISL S Fo» 331939l
B39bL 9096 3500093960l LHMRTYsMGOsO (3999D6FGHOL  godmygbgdoom
»199¢038960-00mb® ©306509@™bol Jo®bsobsdo 2013-2014 (fengddo dmogs®mo

14



0650660L 6. Bsbsls ¢Fmsenm bgerddwgsbgermdom, Jo®bobsdo sdbswgdeo
0965 §obslffo0rsdsd o gowgdo, dDmdgdom 6,0 X 2,0 X 0,07; 6,0 X 1,5 X 0,07;
60 X 1,0 X 0,07; s 3,0 X 2,0 X 0,1 &; Lbgoolibgs  3s30LE®oMHo
3ObgdoLm3z0UL.

Bob. 2.1-Bg. Im 39905 ,§95¢0d8gbo—oEmb® Jo®bbols ©306509¢mbols
530 900L EsdHBsIOOL BHggbmermyom®o bsBo, beagm bob. 2.2.-%Bg ImEgdmEos

530¢0ob Bggds

6ob.2.1  ,goeddgbo—womml®  Jo@bobsdo  H30650gFEHM™bol  Bogzgomdols

©53bsgdoL GHgdbmermaom®o bsbo

15



6sb. 2.2 Hobslifo0gsdsdmmo gogms sg0LEMaEoMo sGbgdolsmzol

300 2.1 obsufoMsdsdmeo ool dsboliosmgdwgdo
3b®0oo Ne2.1

9039OO0gwo S
3 % 2
Bmdgdo, 30 & & S
306L3G3d500b & % © 2 8
. S 2 3 E 8 &3
©3LobyEgds :go ng g r;% 2 ‘% > é
) «Q A % Ta)
s |5 |2 & S %
n
4000 | 2000 60 39.0 1200
Gobslfst | 5000 | 2000 | 60 5.0 1500
200
©sdsdrymo | 6000 | 1000 | 60 95 0 900
Bos 6000 | 1500 | 60 32.0 1350
6000 | 2000 | 60 405 1800

Hobolfoodsd o gowrgdol sHIoMmYds HoMdmgdl 2 gggbs sMTsEHwEMol
0509900l LMo gdom, O3 THPs®PYds JoOBbOL  sMTsBHMMOL  LosdMMTo
D90 GH0mmz560 TgLoEM®gdgo  535M5@0L, BoFMgo, godsbfjm®gdgwo  ©o

16



dmbsembo B9l d9039™d0m. 5®JoM7d0Lm30L dOMOMIQI®
258094969005 Fomswro LodEzoaol dsgmywo @5 By —1II s &5 B-1II s
gbwosywobmwo @10 A -III s P12 A -TIL

390 HobobfoModsdmwo  gowgdols  Bzgbl  dogH  LsfomdmBo
53D Mwo  0dbs  35M0dMEMEO  oMgdo JIP-4 s JIP-6, ULo®figsgo
3999650 gdqwo s6OHbgdoLsmM30L, MMIgErog dm3gdweros bab. 2.3

.

; LTSI TSSLLISLLTTS TS TLITTTLILLSIT S I TSTITTITLLIS LTS IS TLSLILT IS LTSS IIS

Bob 2.3 35650mEHo GO

396500 MH0 MOl 3H9d603M6 93mbmdozmEo obslosmgdwgdo dm3990)0s
3b®odo 2.2

17




35650MmEH0 GOl Jsbslinsmgdgdo

3b®oo Ne2.2
29Md9GMoEo bmdgdo, 99 s 2
€ ? © <
30BLGOMIgo0l - 8 & € 2| 8 8
) S & - o =2 § ¢ PN
) O &/ Q c 9 2% € 3
©3LobgEgds | € 2 153 z L R 3 € L 8
o) c ® > £ € © T
R 5 i 5
JIP-4 6110 | 800 400 50 27.55 1080
300
JIP-6 6110 | 980 600 50 36.71 1420

Bob 2.3 3999905 35650MEIOHO YOOl TBYdOL g

18




Bob. 2.4-%Bg go8mbobmeos d3L ,{goeddgbo—owml® doge ©sdBsgdMwo
3065093HMboL 356MH50MEMMHO V56MJOO

Bob 2.4 35650m@BHO WoMgdo

35653MEMMH0 VMO0 5OI0MGOIO 0gm 2 3965 5MTsEMHOL 35EYJOOM.
©56M9d0L Bmdgdos 6,11 X 0,8 X 0,4; 6,11 X0,98X 0,6; oo 8,11 X 0,98 X 0,60;

56035@GMMHoL d0dFMmEgdgE0s 3L “sg0L-xMOX05”, 3L ,3MPOIM s A3l
»GM (»dogolo)“.

0b9OGHMo Lo gdo Joebsbsdo Jgdm@ol Fs39MoL  356M0gMHO0DL
533 GHMbL3MOGH0m 3L ,q09s", J9PdmE J300s gosjgoom 0,14 — 5 93,
bom 0mOo gosjgoom 5 — 10 30. 0bgdOEeo  dsbogrgdol  Lofymdo
dm39999o0s bob. 2.5

19



Bob. Ne2.5 3L ,,{igoerddgb0 — erogml® 0bgMEvyeo dslogrgdol Lsfymdo

a3L »1195¢0389b0-romb® 396G®SE WHOMEOOGHMMH050
3°9m33wgmmo odbs 89d3Lgdgdo: J30ds s WMMEO. sEYRIbowo 0dbs dsmo
&9960396-93mbM8039M0 JobslosMYdWgdo, Mol Loxgmdzguwbys B39bL Joge
3996256009900 0dbs B — 15 s B — 25 3¢msbol d9@Hmbol  899b0¢mdgdo.
396dm© 1300l DYoL godmyggbgdmwo odbs B — 15 3emsliols, beerm
35M50MMH0 M gdoLZ0L B — 25 3e0mslols dg@mbo.

20



B — 15 3¢mslol dg@mbols 9gcoa9bocmmds
1. 39996&0 - 450 32;

2. fgoo - 140 eroB®o;

3. 43005 - 770 39

4. om6eo - 1150 3p;

5. 3mbmlols x9bs 1-4 1o;

6. /3 -0,3;

7. 0mEw@mdomo dobs 2510 3p/3°

B — 25 3¢mslob dg@mbols 9gcoa960cmmds
1. 39996&0 - 450 32;

2. fgoo - 140 eroB®o;

3. 43005 - 740 39

4. om6eo - 1110 3p;

5. 3069b0b x©9bs - 3-5 bO;

6. %/ -0,3;

7. 0mEm@md0mo dobss - 2440 39/33.

21



Bob. Ne2.6 dea398e9emos 33U ,.Hgsenddgbo—moeml“ 396EMomMo @sdm®mo@m®M0s

Bob 2.6 33U ,,{9o0ddgb0—rowml” 3969 MO dMMSGHMMO0S.

mbo  5©00bodbml, ®md  dgBHMmbol  F9ggbowmdgddo SO GO
3°9myg9bgdmwo  b3gMm3EslB0B039EGHMM0, Goobog  M306509@™boL
B53900™d900L 53Dsgd0oLSL 399y9gb9dw0s
»350009d9MY 39096 GHXMOX 0L Fogh  ©odboIOMEo  LHGMSxIYsMdI©O
3MmOGWIb©(3969(3)0, ®MIgeos 9903936 ©sx3d30L 063gbL0ROZSEGHMML.

63065093H™bol 653900930l ©odbods  Flodrgdgeros,  MMPMOS
63065093HMbol  Jo@bbgddo, sbg3g  ©os  3moaMmbgdbg s  dgbgdsey
309943H900L BHIO0GHMM05DY.

22



dbsdg 0s300: 356bocreemos J3b 00760l “ 63065899bob

d3s¢m900l 303 80l (H97bc2¢»300b 3207935 3635859900l
8900299698000

939460l 93mbmBozoL  A9630mMgBOLMZ0L  doerosh  360dzbgermgzsbos
090  doMOMOEO  LYTMGHINEM  IOPOL  o63056MGdS, OMAMOOE SO
©3060200L  BHEMBL3IMOEGH0, dolo LEMYMGS S EIBZgPs. B3gbL  J399sbsdo
Lo®3060abm  GHMBLEIMOG0 140 gy dg@ bobl  omzeol.  3oGm3z9wo
3535M9090  BM0Esh ™mdowoldo 1872 ool 10 md@Hmddgml Rsdmzos.
UHmOHgo gl @9 0m3zegds 393350530 ©30608BOL BIEIIOL EYE. oL
dm3ygs 550 38-0960 Lo®30608BM bsHOL Fd9bgdMds, brmeom 1883 gl 3o
353990 gdds 0fiYgql IMAMMdS d5JM-3509dols J0TSMYIPGI0? MOOPOLO-
LoGHMIEO0L  293Wom  GoMdEg d5mdo  Aobs 3603369 m3zsb0  LogsFHm
Lo3M9Y)39w M 3mOEH0 Fo3 DW35PY, beaerm Lo630b0gHM gBs dsmmdo-mdorolio-
d5dm gobs 396G Fog0LBHMIE0 39335B0530, MHMIgE0E JOMAbIPMI6
539390690l d53 o 3oL30OL BEZLL.

056589000Mm39 300Md90d0 dgBo 3609369 ™m3z5605  BHGIBLIMOE O,
3060dm 30 6306093B0oL  BHOMBLEIMOEGHOL  Aob30MNds s LEWMEIYMG.
630602006 GHMBLEMOEGOL BMOzMIL @S L3sLIboLdyGdEEM  MHAMEL 30
056530 HoMmdmoygbl, G350 30 0560l 8933w w0 9egdgb@os.

bod3oeng  Bobogrs  d39glo  MMOESL  godmoygbgdmes  dgedsbo,
wommbo s ©306509BH™b0. 39b59900MM39 396MH0M©A0 BoGMM  4odmygbgds
33m35  ©3065093HMbol  935¢0g0ds.  BodoMmgzgemdo  s®LYOMBL 25633990
39930 gds 53 IMRT0, F5a0LEMIMMHO M30603BOL 0sbEIYJODY, JoM
LOSToL  Lommgw@gbom  «dbols  MomJdol  Y439wash  ©306509E™bol

335009005 259myg9bgdmero.

23



6300009@™bol 35900l HEIVOMO  M301909005:009R0EOGWIOO
wom™mbolls s bol dsboggdol sbmy3s, oo LodE303g 3ddzoLs o
0963599, 9Ju3sGHE00L boby®Mdarogmds.

©306509BH™bol  835¢gdl  gosBbos  Modympomo  Fbscgdo:  Fomoo
Lobol@g s L0Yoxkyy, o3 SOOI  BoEZ000035-250IMEHZ0MMZ0L
L5 FomgdLs.

Lodomggermdo  3m33s60s  ,80JumEds“ 2010 Fgaol  aobsbm®Eogas
oGO 0639LG0E0S s dg3g9wo M3065d9GMbOL F3scgdol JsGbbol d5BsBY
394965 sboeno LoGoMdm, Loog MmMO ferol A96353cMdsT0 39bsTIOMAMd™,
OMRMO3  JoObobslmob  s1939  WHBMOOIGMOOLMD.  JoObobsdo  Bo@deo
936G 309, 23bsbws GHgdbmmyomMo bsbo s 0bFOLEHOWIEHMES.
535Lmb 9o JoMbobsdo dzgwo MdMEHB0sbo ©sddsggdol LolEgdgdol
Bo3gws 8904365 0965990MH™39 dmmbmgbgdol dgEHmbol 45994s®mgdol 3599M9gdo
@5 ¥9BHMbOL  EdMOIBHMOM0S  obglo 50 FIMHZ0WMIGO0m.  JoMbobsdo
©50b39hs o ©06xMAS Mobrglio BsGoLbol oGN30l bEIBIME OO, G535
396530685 Lofomdml oge iso-b LogMHsdMMoLM LY GHO0R0ZSGOL JoMgds.

9350900l ©odbo@gdoLsl  F9933Mgwe  godmyabgdmwo  odbo
LH655389456090500 (3999630, JumzGolol 35G0gMol oge FoMdmgdmwo Jgzo0ds s
MO0, ©BTsGHOL Loboo sdmygbgdmeo odbs CHRYSO Fluid Premia — 180.
09033090 5  ©obsdsBHo  aobbowmos 3039 ™ms3do, Moz dggbgdo
99939093 olobo  godm3zergmeo 0dbs goMmTs ,dodumEOL”  39BEGHMIWME
WHdMMSGHMM05d0  Lobgdfiorm  BEbIOEGHOL  ambE -8735-88  ,d300s
Lodd9bgd @M Lsddomgdobmgol” dobgwgom.

J3000L Fot33crm3zs60 Fgagboemds s LolbmL dmEyero dmEgdweEos
gb®odo 3.1.

24



J3080b BsM33em3z560 G99a9b0EMmds

3gb6. 3.1

6s®Bgbo LMol bgmg@olb bmdgdo, 39
bsgghoy

25 1.25 0.63 0.315 0.14

<0.14

x50

Lolbmls
dmyeo

X330

3000m, 36 | 1426 | 2551 | 229.4 | 2045 | 10638

61.6

1000

396dm, % 14.26 2551 22.94 20.45 10.68

6.16

100

LbGmo

BstBnbo, O 14.26 39.77 62.71 83.16 93.84
oMBgbo, %

100

2.93

249693903690
adlbgow 43005

930d0b 946032960 FobsLosmMgdgdo:

L. 3®3M0oLgdcmo, mobolgdMo  bsffos3zgdol
2,95%-U;

2. 103330039 — 2,61 /L33

4. 654960 dmE3Mmdomo dobs —1524 33/03%;

5. 396M09EMdS — 41 %;

6. A96056mds - 1,43%.

899339mds 390090l

dibgowo 89d3bgoo (wmépo 5 - 10 83), sbg3g doEIdMwos  JumgzMobol

39009606,  OMIoL  gM9bMEmIg@OHwo  89a960wMds

3b®owdoN3.2.

25

dm(39990s




s~ W

Mol IsME33wmgs60 9gagboemds

gbMogro Ne3.2
bsg®ob bgtg@ol bmdgdo, 33
Bo@bgbo Lagg®byg 20 10 5 = X530
3963dm, 36 75.7 2269.7 374.9 33.6 2753.9
3903, % 2.7 82.5 13.6 1.2 100
Lo 2.7 85.2 98.8 100 }

OO ¢9d6031M0 Joboliosmgdergdo:

1033360039 — 2,6 26/13?;

Bsgo60 dmEMermdomo dobs — 1500 39/0%

39609 mds — 41,11 %;

A96056mds — 0,6%.

09933609¢0l,d993L900L s BsTsEHOL 450MmYygbgdom  gosbasm0dgdeo

0465 6306509FH™bol 35c0gdol 1 8® d9BH™Mbol Mm3EGH0dsmo Jgygbomds,

gb®owo Ne3.3.

26




192 dg@™bol 8gagbogrmds

gb®owo Ne3.3
99095003969¢00 Fsls5¢rgdols Gom@gbmds
= > A © -3
€ 8 2 2 2= | §
c m S8 T » g 2o | 8% | &

N 5 C c <+ e 8 g < ) o Q "-9 S
29 22 by 3. | S |EF g B |8y | 2% |ET
€ = P2 "|lgS| LT |€ T |Eo 7| €] | 8¢ | 25 |EZ
8 8 5% & 3 & 5 |& §° | gs | 88 | Q-

O B S § 3 5B &

2 & € = S | £
L8 ar] © ~ 5
1 2 3 4 5 6 7 8 9
570 100 760 380 630 2440 0,57 14 1,2 %

50b0dbmo 99ygbowmdom ©sdBsIdMwo 0dbs dgBH™Mbol Batgzo
30bmLol xgbom 14 13. 45dMEOWO 0dbs dgEMbob 3d03900 bmdom 15-15-15
13, 9 (39¢0 28 Yool S1s3d0. F0WIdIMO 0dbs OWIdOMO TJEIAJdO.

ddodg  09B™MboLogsb  sTBsYdIMYwo  d3scwol  LodBlosg 3wmdd3z9bg
99500996L 500 320/13%, yobgz5999gAMdS 200, o000 odgscgds Fo®mdmgdl msbeglio
G030L MM G606 353930l 35896M90T0.

3350900l ©sdBsgdol  BHgdbowmyomdo  3MmiEglo  80dEObsMYMOL
09000920 05630000930M30m: Yoeodol  golivnmsggds, IHBIMZs, GHOMMLYdOL
Boaogds, 1o35MmEbgdol Bofiymds, s®TsGHMmol 30M39eoO @S MO
©530035 894960300, Yoeoddo dgBMmbol  Botgzol  Bslibds, 300Mm06M9d.,
©59m3b6900L 9999y PRofiymdoo  Ls35MEbEgdol  sdMmEgds, ©YM3bgds o
00m G 960560 ©3853905.6)306509BHM™bOL F35¢ol MdMEHIB0sbo ©sd)Ts3900L
6951000 dm39909)0s bob. 3.1

27




6ob.Ne3.1 3dm@EHgbosbo ©sdmTsg900l gMsgozo
OMd 56O ©I0MM39L  BgBHM™bol  LEMWIGHMOS, obgswodgdMEo bodmdo
94m3b6@gds 2 Lo, 9999 bgds GHgddgMms@ Mol msbomsb sg3s 60°C-0gg.
960 LSsmob Q563s3erMdsdo bEgds 0BMMIMHIMwwo ©sYym3bgds s 8999y
B53900Mmd0l bgam-bgwrs 45303905, Ingero MdIMEHIB0sb0 ©oddsg9d0l 303wo

39500396l 8-10 Lon-U. 2599sM9gd0ol 999 ©odsdMdOL dMbLbY, EGHGMMLgdol
BoF65, 3496450000905 5 iLsIYMdgds.

3B 0o 350900 obowgo bob. 3.2

28



Bob. 3.2 ©3065093H™bol d3segdo

29



A

39G™bob LEsbEsMEHMEOo H306509EMbol d3s¢gdols
&93603m6-93mb6mBo Mo dsboliosmgdengdo:

09GH™bol 3enslio B40;

39@™boL bLodBHI0EOL Bzs®mO 3993359, 28 EVI—sdob sbs3do — 512 380/10%
63065093 Mbol 35¢ol Log®™dg — 2700 90;

060 5GBs@ems osdg@EMoo —9.3 ad

335000l Foglodoery®o dsbs — 319 39;

4ob35999gamds — 200.

30



do60msEO ©sl3336900

Bggbo dmbsforgmdom Fomgdmmo 0dbs sbowo LHMsrdystmqdso (3999630,
OHIgwog 2odmyggbgdmeo 0dbs dgEHMmbol o M306589@MboL olsTBoYdEs©
33,,45¢0d960—0mb™ s 35¢900l 63065093 M™bol Jo@bbgddo.

UH695309o6Mm905000 (39996308 3000MsGHE00L  3MM3gbol  Tgufogerolsl oo
»30JLMOOL 396G ME  IBMMIGMM05d0 oYJboo 0dbs, MM Lsfyol
UGHo05HY 28 EY—0sdol S15300 30MESE30s80 Tgol 399963 0L 40 — 50 %,
©6sMR9gbo Bofforo 30 30MEHOMYds 2 — 3 smgMEo ol 256d53c0mdsd0,
0 65390003900 034mxgds  bm®BomMo gdudeo@eEooll 30MHMdgddo. o3
ofi393L 093™boll s M306509FHMboL 653900mdgdoL LodG3osol besl 1,5 — 2

X0

390M339Mo s dgbfiagmomo 0dbs  JumgMobol  35009M0sb  dowgdmwo
069M@Ho 5L 900: 3085 S VMOO.

9363900 35OHGHB0MMGOML 3MBLMw G300l 8999y M306509@MboL B3sengdols
©5LIBOIOS FgMBGME0 0465 BTG CHRYSO Fluid Premia — 180.
©56595¢)0L s LMORTYsMds©O 89933090l 459mYygbgdom ©TBsYdIMYWO
0465 B-15, B-25 3¢0sbol d9@Hmbgdo {igoerddgbo ¢rogml Jos@bbolsmgzol, bomgom
B-40 3asbol 3g3mbo 3sergdol Jo@bbolismgol, G»mdwqddsg 28 g—msdol
Sb53do  godmEOL JggRd© IMy33o 6539000900l Hobslfjot dmmbmgzgbowro
A996031960 dsbsliosmgdegdo.

a3L  ,,9oddgbo—owml” JoMbsbsdo ©sdBsgdMYwo 0dbs H306589GH™boL
6539000900: {obsLoMsdsdME0 BOWGOIO S 35MHOMELWIMHO VMO0 LoGgs30
399565{ogdgwo s®bgdolsmz0l, bszgmmdgdo sbgMaowo odbs dg33900o
b9 d936megdol Jobgz00.

BoMs  ,dodumMTo“  sUggg Bz9bo  Fmbsforgmdom  ITBIIOMo  0gbo

LEAHOBPIOGHOM  QomM35¢0olfobgdmwo  Fosmowo  BH9dbozme—93mbmdozmo

31



9539690 gd0ol  6306509@M™bol  d3segdo, GMmIWwgdog odmygbgdmwo odbs
olbgoo 5QR0WMIM030 (N AG®bLbsgoMmbomEo 360m9d3H9gdol
396bMM(309egd0LOL  OHMAMOOESS  ,goOlo —  sbosErgoemsdol”  M30boybs o
LogoMM39e ML Lo 30boABM FoaoLEHMIWOL MJSOOOEGESE0S.

43500900l ®dMBHbosbo @M 8s3900LsL  LHGSxkdgsegdeoo  (39d96@0L
3900yg9gbgd00 9993005 FomO®mMJol 3OHMEgLOL boba®dwogmds 2 — 4 bor—om,
dodubodoc®o  3H9d3gmod«ems  90° C-sb  60° C-0g, oMs  sd0bd
UH605399456090500 3999630 5930MOL 3000MEsdw)dsz900L bsbaMAogmdsls 70
%—-00, BOEOL §Yo0mboMmdsl, yobzogsddggmdsl s Bsggmmdols Lobosbo
B905306M0L boeobbl, Mg 3609369cm3z96 93mbmdozm® 9539dBHL 0dwggs.

32



oLgM G300l 30M0mMsEO J0bssmlo

399md39969de0s 8989y IMmIndT0

L. 5. 6506M5dg, ©. y9©msd30o. 39996301 30MSEHSE00L 33935 s Jobo
393w9bs d9@™bob LodGH33039Dg. LsdgEbogHM—39dbozmemo FMObsero ,9bgMHyos”
N 1 (65) odogrobo 2013 fgero.

2. 5. Bo0o®sdg, . gmmsdzowo 3L ,yseddgbo—rowmb® M306589Embol
65390009008 ©s3DsgdOL FHgdbmermaools 33wg3s. LsdgibogMm—@gdbozm®o
OB ,,dd9690mds“ N 2 (33), mdorobo 2014 fgero.

3. ©.  yM6sdzowo. AL ,fiyoeddgbo—wowml®  H3065893™bol
65390089008 ©sFBsJOOL FHgdbmemaools 33cng3s. 82—9 05 LogMMSIMEOOLM
LodgEbogMH ™M 3MbRYM9630s. GHgdbozMMo Mboggdlodgdo, 2014 {gwo.

4. 5. Bo0Mmsdyg, 0. Jobsdzowo, ©. mEedg. dgBEMmboly s ©306589@™bob
3350900l ©sdBYdOL Ggdbmermyos sbs3s3Jool dsdmygbgdom. bsdgabogtm
A99603960 gObsero ,089690¢mds“ N 1 (36) 2015 fgaro.

33



Abstract

In the presented study doctoral work is considered concrete and reinforced
concrete items manufacturing technology. The concrete and reinforced concrete
represents the main direction of manufacturing industry, in the modern period it is
the basic building material in any sector of the construction, for this is sufficient to
mention that the applied at Tbilisi Holy Trinity Cathedral construction materials up
to 98% makes concrete and reinforced concrete. Thus the production of concrete
and reinforced concrete and its application is associated with the great scientific
problems, because the concrete and reinforced concrete component materials
(cement, fillers, additives) should be selected in such a way that their manufactured
due their application products meet the perfect process of long-term operation
requirements of their application in buildings.

The novelty and actuality of topic is that by our participation are received
high grade new fast-setting cement, are studied fillers and additives, the application
of that stipulates the high technical properties of concrete and reinforced concrete,
in addition with our participation was carried out manufacturing of concrete and
reinforced concrete items in "Tskalmsheni-Lilo" LTD and firm "MIKSORI" by
providing a rational technological processes that represents the scientific innovation
of the topic under study and its relevance.

According was studied the cement hydration process at an early stage, at 28
days of age and after it. At the initial stage (28 days) in the reaction is involved up
40-50% to mass in cement. The remained part of the cement at normal conditions
of operation of item is hydrated during 15 - 20 years that causes an increase in
product strength up to 1.5 - 2 times.

The carried building us work has been achieved by using of special fast-setting

cement and additive in vaporization process the reduction of maximum temperature
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from 90°C up to 60°C. In addition will be reduced duration of the vibromechanical
treatment up to 70% (due a high-yield of mixture) that finally leads to increased
waterproofness and freeze resistance, is improved faced surface of item, which
ultimately gives a significant economic effect.

From Georgian scientists the great contribution in concrete and reinforced

concrete technology has the Giorgi Tsiskreli, Petre Tsulukidze, Georgi Kartsivadze, Shio

Nafetvaridze, Anzor Nadiradze and others.

In the first chapter of thesis are considered the research of applied in concrete
and reinforced concrete technology binding material, adding and fillers, are
calculated compositions of different strength concretes.

In the second and third chapter accordingly in the "Tskqalmseni-Lilo" LTD
and firm "Miksori" concrete product plan are made reinforced concrete products, in
particular: presstressed slabs and gutters for irrigation distribution channels, and
reinforced concrete sleepers there are implemented with high technical properties
in different enterprises, in particular, in local and transnational projects and
rehabilitation of Thbilisi trunk Railway.

Based on studies, due our participation was obtained fast-setting cement
that has been applied in the "Tskalmsheni-Lilo" LTD and reinforced concrete
sleeper plants; in addition by us was studied hydration process of this cement that at
28 days age makes up to 40-50% of the total amount of cement. By our opinion the
remaining part will be hydrated during 2 — 3 decades, if products will be in normal
conditions that5 causes increase in strength of concrete and reinforced concrete
products up to 1.5 - 2 times.

For manufacturing of concrete and reinforced concrete products were used
aggregates from Ksovrisi: sand and gravel.

Based on the study was determined their granulometric composition and
physico-mechanical properties: density, volumetric mass, humidity, voids and

contaminants content. Accordingly was determined that these materials due their
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physical and technical properties, meet the standard GOST - 8735-88 "sand for
construction works" requirements.

After the study of concrete constituente materials have been designed B - 15,
B - 25 and B - 40 grade concrete compositions, have determined their design
strengths at the age of 28 days. The results of the satisfies the preliminary required
of technical characteristics of the item.

As for in the firm "MIKSORI" and "Tskalmsheni-Lilo" LTD items
manufacturing technology, the application of rapid-setting cement stipulates
reduction of their thermal-moisture treatment maximal temperature up to
90°C-+-60°C. Was reduced the duration of vibration tre4atment up to 70%, thus was
increased water resistance, freeze resistance and quality of item’s face surface. In
total as result of carried out researches has been achieved a significant economic

impact.
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