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LOEO0EYGOOLS S (1) sIMIOIOMEGIOM Yo3bgM0TIOE LOWOYJOL FnMOL FEMIoWgds 033¢gds 30
— 40 %-0m, ®53 30OMEMY05d0 bMGIsE 156b3gLMS© 0MZEgdo.

II. 96mBooLLSfObs0dEIaM 33960l 353351900l doEBOL RVBMGEHMMOMO s Bs3gEg 33E93gdoL

993000
3) 9HMBoob LsFobssdgam 33ghatyg 353351900l BoErsbOl EBMMIEMOOVIEO 3335

0bLEGOEHMGHOL 30OHMEYI603MO LdMOSEHMM0sdo 2023 (ol oaMdgergdwyemo 0dbs gBmbools
Lofobssdgam 9396sm0b 35935L9d0L dograbols 33ag39d0. B3gbo BoBsb0s 35835Lgd0L doemsbol 399G 9300
06530308 25BLabzMs, 9396l Lodswol BMEOL E0653035%) s 5FMbBoygsOL  MomEabmdsby
©533063995. 3307930l 396H0MmEAo brmM309EIdMEs 3gddg@s@nIMol gobmadgs, Mol (33¢0Mmgdsg t =
+12°C - sb + 39°C - 9qog.

@dMMGHMEO0500 35935900l dorsbol mGfyzs bm@MEogwrgds {390 dmefyzol LobEgdoom,
Loog dmefiygol beaMds 0g3wgdmes Q=23,9 + 41,2 dw/fo.

3509350l dogroboll Lodosmang 0BmIgdmEs m3z9do  Ladxgd (1-15-30 ©ogbgzgddo), sbg3g
30JL0MOEIOMES  F3gbsMol  STMBIYSOOL  MomEgbmds  dgibogfmaro  33¢rg30l  dmgaro  3gMHomEol
2968530md580. 933060390900l dMbo33d9d0L doMomao G9w9agd0 dmyzsbowos sbMogrdo (1 s 2).

Moo 1. 0BLGHOEGGHOL WsdMMGMM0580 2023 Ferols 359355900l dognsbols Bl dshgzgbgdegdo

S 036obo 03@olio Loy | 3330L¢0 Lodswwy | byd@gddgco 0J@mdYOHo BegddgGHo

Q Lodseaeng (3) (3) s 53mbsgstho (9) s 53mbsgstho bodsmeng (3) s bodsmeng (@) s bodsmeg (9)

? 50mBsgoto 50mbBsgato 95 53mBsgso
©0o(3b3900

1 15 30 1 15 30 1 15 30 1 15 30 1 15 30 1 15 BO

e | 1.20 | 1.30 | 135 | 1.35 | 1.37 | 1.40 | 1.40 | 1.45 | 1.60 | 1.60 | 1.72 | 1.80 | 1.80 | 1.90 | 1.95 | 1,95 1,98 P.0
2 %
:8% 14 |1.10{ 1.20 | 1.30 | 1.30 | 1.50 | 155 | 155 | 1.60 | 1.70 | 1.82 | 1.90 | 2.0 20 | 2.10 | 2.08 | 2.08 |2.09 [2.10

36O 2. 0blG0GHYGHOL sdMMGMMO5do 2023 fenols 35335Lgd0l dsemsbols
59mbsgotols Gmgbmdols swygbs
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ogbobio 0golo 5330L¢0 bgddgddgeo ®J@mddgco Bemgddgo
59mbsgatols 59mbsgstols 50mbsgstols 59mbsgstols 59mbsgstrols 59mbsgatols
65020g60d 6502096005 ©5196ds 696D 6596005 6o00gbmds
# | 1]15 (30 |1 15 30 1 15 30 1 15 30 1 15 30 1 15 |30

1 |16|/6 |6 |6 6 |6 6 6 6 6 6 7 7 7 7 7 |7 17

14 |33 |3 |3 3 3 3 3 3 3 3 3 3 3 3 3 [3 13

2023 ool 068530mdsdo, B3gb  BogH  gobbmM309wgd Mo sdMMOGHMMOMEO 33193900l
Log3dzgabg 99330005 35133600, MMI gMMDBooL Lofiobsswdgam di39bsty 35935L9d0L dograbols
BMob ©0bsdogs oaMdgeEs s dghygmds 1.20 9 - b 2.10 3-8y, bnwm 5dmbsgs®ol Homgbmds

oMby 03039, Mo Hobs fgarb s 033¢gds 3-sb 7-0)).

d) 96HmBoob Lsfobssmdgam dggbatg 359351980l dagwabols bsggerg 33¢g3s
™Mol bsgge-LsdgeromMszom 36dEbg

0bLEGOEGMBHOL 3mMOL Lo -LosdgEromeszom 379bd@bg 2023 Fgwl goaMdgegdeo odbs
96Bo0ol bofiobsswdgam 93gbs®mol 358351900L doersbol 33eg3900. B3gbo J0Bsbos 35335Lgd0l

055bol 3929G5300L 0Bs03Z0L AoBLEBPZMY, d39bsMOL Lodsweol BMEOL 0bsdo3sBy s
59mbogo®mol MoMmEqbmdsBY ©s330603905.

35935b0L 35¢obols Lods g 0BMIGIMES MG M39do ghombger (1-15-30 MHobz9ddo), sLg39
20JL0MIIMS I39D5MOL 5TMBsgsHOL MOMEYbMds I9360gMH 0 33093900l Jmgero 39MH0MPOL

396053mdsdo.

153393 30¢0ambBY 353LsLOL B3SO PIBYMWO 235936 MMB MOYS®. S330603909dOL

9dmbs399900L doMO0MOEO F9 00 dmyzsboos sbeoedo #3 - 10.

3b®oo 3. 0blGHOGMEOL am®ol bsgu-bsdgumom®sgom 31bJ@Ebg 2023 farols
3533315990L dsgrsbols 30639e00 Gogol BMHeol 3sBzgbgdegdo

39900 0g0xM35¢0 3360¢00 0gbolio sp30LEM mg@mddgHo 93998960
boBsemg (8) | Lodswary (8) bodseemg (8) | bodswemy (3) boBsey (3) bodsey (3)
Gogbggdo | 1 15 |30 |1 15 (30 |1 15 |30 |1 15 [30 |1 15 |30 |1 15 |30
1 1.20 | 1.30 | 1.35 | 1.50 | 1.50 | 1.50 | 1.60 | 1.60 | 1.60 | 1.72 | 1.72 | 1.80 | 1.80 | 1.90 | 1.95 | 2.0 | 2.05 | 2.10
2 1.10 | 1.10 | 1.10 | 1.15| 1.15| 1.15| 1.20 | 1.20 | 1.20 | 1.30 | 1.30 | 1.30 | 1.35 | 1.35 | 1.35 | 1.35 | 1.35 | 1.35
3 145|145 |1.45|1.45| 145|145 | 155|155 |1.55|155| 155|155 |1.60 | 1.60 | 1.60 | 1.60 | 1.60 | 1.60
4 2.10 | 2.10 | 2.10 | 2.10 | 2.10 | 2.10 | 2.10 | 2.10 | 2.10 | 2.16 | 2.16 | 2.16 | 2.16 | 2.16 | 2.16 | 2.16 | 2.16 | 2.16
5 1.30{1.35|1.35|1.50| 150 | 1.50 | 1.60 | 1.60 | 1.60 | 1.72 | 1.72 | 1.80 | 1.80 | 1.90 | 1.95 | 2.0 | 2.0 | 2.0
6 129 {130 | 1.35|1.40| 1.40 | 1.40 | 1.45 | 1.45 | 1.45| 1.45| 1.45| 1.45 | 1.55 | 1.55 | 1.55 | 1.55 | 1.56 | 1.56
#* |7 171172 172|172 175|178 | 181 181|181 |181 181|181 |1.85|185]|1.85|1.90|1.90 | 1.90
é 8 131 (135|140 |1.40|1.40|1.45| 145|155 |1.55|155|1.60|1.60|1.65|1.65|1.70|1.70 | 1.72 | 1.72
3 |9 159 | 1.60 | 1.60 | 1.66 | 1.66 | 1.66 | 1.71 | 1.72 | 1.72 | 1.72 | 1.75 | 1.78 | 1.81 | 1.81 | 1.81 | 1.81 | 1.84 | 1.84
c08 10 | 0.80|0.80|090|10 |1.0 |1.0 |0.40 |0.40 | 0.40 | 0.55 | 0.55 | 0.55 | 0.60 | 0.60 | 0.60 | 0.64 | 0.64 | 0.64
11 |1.20(1.22|122|122|122|122|10 (1.0 |10 |10 |1.0 |1.0 [1.0 |1.0 |1.0 | 0.90|0.90 | 0.90
12 {170 |1.75|1.75|1.75|1.75|1.75|1.78 | 1.78 | 1.78 | 1.80 | 1.80 | 1.83 | 1.85 | 1.85 | 1.85 | 1.90 | 1.90 | 1.90
13 | 0.65|0.67 | 0.67 | 0.70 | 0.75 | 0.75 | 0.80 | 0.80 | 0.83 | 0.87 | 0.92 | 0.95 | 1.05 | 1.07 | 1.10 | 1.12 | 1.12 | 1.12
14 |1.30|1.30|1.30|130|135|135|1.40|1.40|1.40|1.45|1.45|1.45|1.47| 147|150 1.51 | 1.51 | 1.51
15 | 1.80|1.80|1.80|1.83|185|1.85|1.85(1.90|190|190| 192|194 198|198 |20 |203]2.03]|2.03
16 |1.19|1.20|1.20|1.20|1.30| 130|130 |1.35|135| 137|137 |138|1.40|1.40|1.40| 1.40 | 1.40 | 1.40
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3bMoo 4. 0bLEGOGMEOL ymMol Lsgogur-Lsdgwomdsgom 3196JGbgy 2023 ferols

3533515980l dsgmsbols 306390 ool s8mbogs@ol Mom@gbmdols awygbs

07g09M35¢00  |53G0OEO ogbolo 5a30L3H™ ®g@mIdgHo 0939903960
039980 39mbsgs®Ol  [58mbsgsmols [sdmbsgstols | sdmbsgsmols 59mbsgstols 59mbsystols
65m06Mds  [B5mEgbmds |M5mEabmds | Msm©gbmds 650096mds 5 96mds
éogbggd |1 |15(30|1 15|30 |1 [15|30 |1 |15 30 1 |15 30 1 |15 30
o)
1 30|30 |30 (33|33 |36 |40 |40 |40 |42 |42 |43 |43 |43 43 43 | 43 43
2 4 |4 |4 |5 |5 |5 |6 |6 |6 |6 |6 6 6 |6 6 6 |6 6
3 8 |8 |8 [10|10 |10 |12 |12 |13 |14 | 14 14 14| 14 14 14 | 14 14
. |4 45 | 45 | 45 |48 |48 |50 |51 |53 |53 |55 | 55 55 55 | 55 55 55 | 55 55
2 |5 29129129 (33 |33 |35 |35 |36 |36 |36 |36 |37 37 | 37 37 37 | 37 37
€ |6 9 |9 |9 |11 |11 |11 |12 |12 |12 |12 13 13 13|13 13 13| 13 13
% 7 15| 15|15|15 |18 |18 |18 |21 |21 |22 | 22 22 22 | 22 22 22 | 22 22
© |8 10| 10|10 |14 |14 |14 |17 |17 |19 |19 | 19 19 20 | 20 20 20 | 20 20
9 14 | 14|14 |17 |17 |19 |19 |19 |19 |20 | 20 20 21| 21 21 21|21 21
10 (4 |4 |4 |5 |5 |5 |6 |[6 |6 |6 |6 6 6 |6 6 6 |6 6
1 |8 (8 |8 |10|10 |10 |12 |12 |12 12|12 12 13|13 13 13| 13 13
12 (27|27 (27|28 ({28 |29 |29 |33 |33 |35 | 35 36 | 36|36 36 36 | 36 36
13 |3 (3 |3 |3 |3 |3 (3 |3 |3 |3 |3 3 3 |3 3 3 |3 3
14 |8 (8 |8 |10 10|10 |12 |12 |13 |14 | 14 14 14| 14 16 16 | 16 16
15 |36 | 36|36 |40 |42 |42 |43 |43 |43 |43 |43 |43 |43 |43 43 45 | 45 45
16 |15 (15| 15|15 |18 |18 |18 |21 |21 (22| 22 22 22 | 22 24 24 | 24 24
3b®oo 5. 0blGHOGMEL am®ol bsEgu-Lsdgmom®sgom 31bJ@bg 2023 farols
35333515900l dogrsbols Fgmeg Gogol BMHwol dsBggbgdergdo
0909035000 33G0go Lodsmeyg | 0gbolo Lodsmery | sazoLB™ ®g@mddgco 093990960
39000 bodoegrg (@) | (B) ©) boBseery (3) bodaeery (3) bodseewy (3)
M0o@bzgdo
1 15 30 1 15 30 1 15 30 1 15 30 1 15 30 1 15 30
1 1.84 | 1.85 | 1.85 | 1.90 | 1.90 | 1.90 | 2.0 2.05 | 2.10 | 2.15 | 2.20 | 2.20 | 2.22 | 2.22 | 2.22 | 2.23 | 2.23 | 2.23
2 1.20 | 1.20 | 1.20 | 1.35 | 1.38 | 1.44 | 1.60 | 1.71 | 1.79 | 1.85 | 1.90 | 2.0 2.05 | 2.10 | 2.10 | 2.10 | 2.10 | 2.10
3 1.81 | 1.81 | 1.81 | 1.85 | 1.85 | 1.85 | 2.0 2.05 | 2.05 | 2.10 | 2.10 | 2.15 | 2.16 | 2.16 | 2.16 | 2.16 | 2.16 | 2.16
4 1,80 | 1.81 | 1.81 | 1.85 | 1.85 | 1.85 | 2.10 | 2.15 | 2.18 | 2.22 | 2.26 | 2.29 | 2.30 | 2.30 | 2.30 | 2.30 | 2.30 | 2.30
5 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1.38 | 1.40 | 1.40 | 1.40 | 1.40 | 1.40 | 1.40 | 1.40 | 1.40 | 1.41 | 1.41 | 1.41
g 6 0,77 | 050 | 0.40 | 0.40 | 0.40 | 0.40 | 0.45 | 0.45 | 0.50 | 0.50 | 0.34 | 0.34 | 0.34 | 0.34 | 0.34 | 0.34 | 0.34 | 0.34
\% 7 0,39 | 0.40 | 0.40 | 0.40 | 0.40 | 0.40 | 1.10 | 1.15 | 1.20 | 1.25 | 1.27 | 1.28 | 1.28 | 1.28 | 1.30 | 1.30 | 1.30 | 1.30
% 8 131 | 1.31 | 1.31 | 1.31 | 1.50 | 1.55 | 2.20 | 2.27 | 2.35 | 2.40 | 2.45 | 2.45 | 2.45 | 245 | 2.46 | 2.46 | 2.46 | 2.46
© |9 250 | 250 | 250 | 250 | 250 | 250 | 2.70 | 2.75 | 2.80 | 2.85 | 2.85 | 290 | 2.90 | 290 | 2.90 | 2.90 | 2.90 | 2.90
10 162 | 162 | 162 | 1.75 | 179 | 1.81 | 1.81 | 1.81 | 1.85 | 1.85 | 1.85 | 2.0 2.05 | 2.10 | 2.10 | 2.13 | 2.13 | 2.13
11 122 | 1.22 | 1.22 | 0.80 | 0.80 | 0.80 | 0.93 | 1.0 1.0 1.03 | 1.03 | 1.05 | 1.05 | 1.05 | 1.05 | 1.05 | 1.05 | 1.05
12 0.83 | 0.83 | 0.83 | 0.88 | 090 | 0.90 | 1.40 | 1.45 | 1.45 | 1.45 | 1.45 | 1.45 | 1.45 | 1.55 | 1.55 | 1.55 | 1.55 | 1.56
13 120 | 1.20 | 1.20 | 1.20 | 1.25 | 1.31 | 1.38 | 1.43 | 1.43 | 1.45 | 1.45 | 1.45 | 1.45 | 1.45 | 1.47 | 1.47 | 1.47 | 1.47

3OO 6. 0BLEHOGHMEHOL MOl LogEE-Lsdgmmom®mssom 3MbJ@by 2023 fierol
350351900l d3Esbol Fgmeg HOROL 53MBogsMHOL MomEYbmdol sygbs

19




39900 07096350 53Goo ogbolo 5330U¢M oJBHmIdgeo ©93990960
59mbsgatols 59mbsgstols 50mbsgstols 59mbsgotols 59mbsgstrols 59mbsgatols
6502009600 6502096005 ©52096ds 65960ds 6596005 6o00gbmds
6o@Ebzgdo
1 15 |30 |1 15 ({30 |1 15 |30 |1 15 (30 |1 15 |30 |1 15 | 30
1 34 34 |34 |36 |40 |40 |40 |42 |42 |43 |43 |43 |43 |43 |43 |43 |43 | 43
2 35 35 |35 |40 |42 |43 |43 |43 |43 |43 |43 |43 |43 (45 |45 |45 |45 | 45
3 30 30 |30 [33 |33 |36 |40 |40 |40 |42 |41 |41 |4 41 41 41 41 41
4 45 45 |45 |48 |48 |50 |51 |53 [53 |55 [55 |55 |55 |55 |55 |55 |55 |55
5 8 10 10 10 12 12 | 13 14 |14 |14 |14 |14 |16 |16 |16 |16 | 16 16
E 6 2 2 2 3 3 3 3 4 4 4 4 4 4 4 4 4 4 4
\§ 7 16 15 15 15 15 18 | 18 18 |21 |21 22 |24 |24 |24 |24 |24 |24 |24
% 8 33 33 |3 |3 |36 |36 |3 |36 |37 |37 |37 |37 |37 |40 |40 |40 |40 | 40
© 9 40 42 |43 |43 |43 |43 |43 |43 |43 |43 |45 |45 |45 |45 |45 |45 |45 | 45
10 | 43 43 |43 |43 |43 |43 |45 |45 [ 45 |45 |45 |45 |48 |48 |48 |48 | 48 | 48
11 | 7 7 7 9 9 11 11 11 11 11 11 11 11 11 11 11 11 11
12 | 17 17 19 19 19 19 |31 31 31 31 31 31 |31 31 31 31 31 31
13 | 22 22 |22 |25 |25 |25 |25 |25 |25 |25 |25 |25 |25 |25 |25 |27 |27 |27
3b6oo 7. 0bLEH0GWEHOL 3mGoL Lsggu-Lsdgmommsgom 3mbd@bg 2023 farols
35335900L dsesbols Igusdg Gogol Beol dsB3gbgdgdo
39900 0909035000 53600 03bolo Lodsmery 3330LE0 ®gBHmIdgGo 093990960
bodsxey (8) bodseewy (8) @) bodsee (3) bodseewy (3) bodseewy (3)
Mosbggdo | 1 15 | 30 1 15 | 30 1 15 30 1 15 30 1 15 30 1 15 30
€ 1 |18 /181|181 |181|185|185| 185|210 215|218 | 221|221 221221221221 221|221
3 E 2 | 198|198 | 198|198 | 198|202 | 220|227 | 235|240 | 245|250 | 250|250 | 250 |2.50 | 250 | 2.50
08 (3 [1.40] 140140 1.45 1,50 | 159 | 1.66 | 1.69 | 1.72 | 1.72 | 1.72 | 1.85 | 1.87 | 1.87 | 1.87 | 1.87 | 1.87 | 1.87
3bMoo 8. 0bLE0EWEOL am®ol Lsgwg-Lsdgmommsgom 3mbdébg 2023 faol
35335900L dsEsbOLIAgLETY MOPOL $MBIgsMOL MGmEIbmdOL ©swaYbs
07096350 33600 ogbolo 35330LG ™ ™g@mddgco 093990960
33000 359mbsgstols 39mbsgsmols 59mbsgsmols 359mbsgsols 39mbsgsol 59mbsgstol
501009600 5010096005 596MdS ©5mEgbmdS 5mqg6mds o0006mds
Mosbggdo | 1 15 |30 |1 15 130 |1 15 |30 |1 15 |30 |1 15 |30 |1 15 | 30
2 1 | 34 34 |34 |36 |40 |40 |40 |42 |42 |43 |43 |43 |43 |43 |43 |43 |43 |43
%} * 12 |43 43 |43 |43 |43 |43 |45 |45 |45 |45 |45 |45 |48 |48 |48 | 48 |48 | 48
S 3 | 17 17 19 19 19 19 | 31 31 31 31 31 31 31 31 31 31 31 31
3600 9. 06LE0EHVEHOL 3OOl Lagwgu-Lsdgmommagom 37bdEbg 2023 ferol
35335L900L doesbols Igmmbyg Hogol BHEOL dshz96gdwgdo
039900 0909M35¢00 3360¢00 0gbolio Lodsmmyg 3330LG0 ®gJBHmIdgGHo 093990960
Bodseeg () Bodseeg () @ bodseeg (8) Bodseeyg (8) bodseey (8)
Mogbggdo | 1 15 |30 1 15 |30 1 15 30 1 15 30 1 15 30 1 15 30
BrBsGols 158 | 1.58 | 1.58 | 1.58 | 1.50 | 1.66 | 1.71 | 1.72 | 1.72 | 1.72 | 1.75 | 1.87 | 1.87 | 1.87 | 1.87 | 1.87 | 1.87 | 1.87
396500 #
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3bMogo 10. obliGo@GnEol gmmol bsgoger-Lsdgmomdsgom 3mbddbg 2023 ferol
3533515980l dsgmsbols gmmby Hogols 59mbsgs®ols Gomnbmdols swygbs

> 07096350 53Goo ogbolo 5330U¢G™ mJBHmIdgeo 093990960
33900 59mBogstrols | 58mBagstrols 58mbsgstol | sBmBogstrols 58mBagsGols 58mBgstrols
6501009600 6501096005 651 96ds ©omgbeds 656D 6500gbmds
6Gogbggdo | 1 15 |30 |1 15 |30 |1 15 (30 |1 15 [30 |1 15 (30 |1 15 |30
939bstol | 43 43 |43 |43 |43 |43 |45 |45 |45 |45 |45 |45 |48 |48 |48 |48 |48 |48
#

2023 ol boggerg-bsdgbogm 3393900l 998900l 965¢0BTs 2mEol boEggEr-LsdgEoMmGSEOM
39964&HBg 33083965, H®™B 9gHMBoobL LofobsomBgam 358355900l doErsbol BEMEPOL 0bs303s s sdMbagsdols
650©gbmds M0 ferol 496853wMdsdo BmMTsl Gggbodsdgds. Bgdmo s0bodbmwo 33wg39d0 2024 fabsg

39303gLEIB0.
5300900, 9OHMDBool  Lbofobssmdogam  F3gbsmgbg  ,,35835L900L  doobbg“  AobbmmE0gEgdo

Lo993609MM-b539g 33093900 4350009396 F3gbsIOL 398939305 YO0 L3ZBOL odmEsbols
Lo gdsL, o3 8mdsgowdo dmol BgMEMdBY 59 I3gbsoL odmygbgdom L3393 BHIOOGHMM0sDY
9O bsdgbogmm LEgbol Fmfymdol Lodrsgdsls 0dwgzs.

2.2.

1) ©sbOmmwgdmmo 3G:mgdGoL abobgagds 3936096930l oLy s bsdgaboghem dodsGmvyengdol
300009000

1.

2.

2) 362994 BHob sffggdobs s ©s80936MgdolL Hemgdo
1.

3) 36mgdEdo B0 3gMleboeo (900mMgMEols Greols 3om00gd0m)
1.
2

@sbGoem98e3am0 3367930000 3G9Il FoMBOMSO MIJMHOIEO 5 3G3IHO3Im0 FgIsg60L Fgbsbyd
30BIL0 6333305 (Jo®02IEmgbs DY)

3. 9mms OMbosggmol ghmgbmeo bsdggboghm Bmbool aMsb@GHom sxgobsbligdmmo
b5393609MHM-33093000 3MMgdBHgdo

3.1.

1)
39659535¢0(0M53500560) 309 EH0LE LY YD5TY 36090 LML BT3B MMBOTsMMgd
obdomomgdom, 3MHMmgEoL LsoIBEGHOBOISE0M 3M©O

1. ,000L  §goeliozagqdol  LsobgobMHm-g3mmmyom®o  ms30bgdMMmgdgdol  LobEgdm@o
3936096M900L M0 - BMLEO 3936096MHx0900 s 0bg0bgMmOL LodgEbogMM F0ToMmMEIGdS - B50gToE03IM0
9boewobo, Lsdmgowosgm  0bgobGol s Lobegzsm  3MBLEHGWI300L,  3oEOHMEMY0s;  3MMgdEol
L50IBEGHOFBOIS30M 3o - NFR-21-2942;

9bsEoH0

2. ,0350305BLIOIRMEIG0M  JEILEO0ZMNOO dMsH0*

3936096M900L MY0: LadBEgdOLIYEHY3gEwm d93b0gMYdgdO

Ls9g3609M™  B0FsMMNNMEGds - ©JEsTofol s Fommsb  ©939380MPPMEO  FoMgdml  Fgalfogergaro
093609690560; AR-18-1244;
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2) 36m99dGHob ©sfygd0ol s sdmagMadol Hergdo
1. 2023-2025 {.§.
2.19/12/2018 — 19/12/2024 5.

3) 360gdEHdo B0 3gMlicmbseo (0900mgmEols Mmeols 30m009d0m)
1. 30BLEHBEH0bg 0MmMEIBbodz0wo, 3HmgdEob bywddmgsbgwo;
06065 0mMHE60d30¢0, 36:Mm9dEHol doMomoo dgdlicrvywgdgero;
3560069 809dMH0d300, 360MmgdEolL 3NMMEObsEGHMMO;
B 396gws30, 3Mmgd@ol doMomawo Ggdlitrmegdgwo;
0635 J53565830¢00, 30:09dEH0L JoM0ms0o FgabMHIEgdgw0;
@O0 30608300, 30m9dEHol doMomso FgabMHrgdgwo;
0690 06985930000, 36:019JE0L sdbdoty 3gOHLMbwro;
9969 belitmdzoo, 36G:mgd@ol sdbdatyg 3gMbmbagro.

2. 31bosdz0mo 9eMo - 30:mgd@Eol bgaeddmgsbgwro;
2030 3535053300 - 301Gl 3NMOHEOBIEGHMMO;
0625 060935930000 - JoMH0M50 3gOHLMbswo;
dm69bs 31936900300 - J0MHOM SO 3gOLMBsEO;
6565 8961505 - J0MHOMOO 3gMLMbseno;
bs0bs 3036599 - doMm0omso 39MLmboero.

300630 b3GHOMIZ00 - sIHTMY 3gOLMbso;
5360030 b35GS3000 - THT5MY 3gMLMbsEO;
3550 LF0bs35 - JOMOM SO 3gOLMbBoEO;
9999356 0560 - oMM IO 39MHLMbBIEO;
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1. The paper presents problems related to the safe operation of historic buildings in terms of their modernization,
i.e., changing their functions or complex reconstruction. The subject of research and analysis were buildings with
brick construction, in which ceilings in the form of brick vaults, monolithic reinforced concrete ceilings or plates
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based on steel beams, or wooden ceilings were made. Concepts for carrying out tests of the technical condition
of structural elements were formulated, resulting in the recognition of a pre-failure condition and carrying out
protective and strengthening works, taking into account the destructive processes that have occurred. The
research methods and measuring devices used for testing various structures, i.e. brick, reinforced concrete, steel
and wooden structures were presented. The need to identify the actual material parameters and deformations of
the shape and support zones of the structure before implementing the data into programs that numerically verify
the compliance with the standard criteria of load-bearing capacity and deformability was indicated. The
implemented original concepts, the ideas of which are presented in the work, allowed for the further long-term
operation of the historic buildings. The presented examples may serve as guidelines for the assessment of similar
facilities and undertaking preventive interventions.

2. The Elastic Debris Flow-Regulating Barrage is a longitudinal structure placed across the bed of a debris flow
channel. As the heights of the prisms are increasing, the structure has a springboard shape directed opposite the
current, while damping of the debris flow energy is attained by means of pockets formed with elastic ropes
between the upper faces of the prisms. With the purpose of designing an elastic debris flow -regulating barrage,
computational models were developed and a laboratory model was made based on them (with sizes: length — 0,60
m, width — 0,36 m and height — 0,25 m; the gradient of a springboard-type model is 0.25) to test it at the hydraulic
laboratory. The methodology for calculating the design of Elastic Debris Flow-Regulating Barrage is presente.

3. Article, by considering physical and mechanical properties of soils, meteorological conditions, erosion factors
and climate change, esti mates the risks preventi ng the cultivati on of agricultural products in Georgia, taking
into account the factors of water and wind erosion processes of agricultural plots of fi eld. The article, on the basis
of the analysis of the obtained results, describes the innovative designs of soil erosion control structures, with the
priorities of their scienti fi ¢ novelty protected by appropriate patent certi fi cates. The present research paper
was prepared according to the agreement signed with the NationalAssociati on of Local Authorities of Georgia,
using the materials of the project “Institutionalizati on of Climate Change Adaptati on and Mitigati on in Georgian
Regions” (fi nanced by USAID). The current climate change in Georgia was assessed based on observati on data
of 33 stations of hydrometeorological network of Georgia in 1961-2010. The data of the Climate Map of Georgia
of 2015 were also used for this purpose. As for the forecast scenarios for 2021-2050 and 2071-2100, they were
developed using regional climate model RegCM454. The average annual air temperature showed an increasing
trend on the whole territory of Georgia for the latest 50 years (1961-2010) and its maximum increase is registered
in Dedoplistskaro (+0.7°C) in Eastern Georgia, and in Poti (+0.6°C), in Western Georgia. According to the future
forecast, by 2050, compared to 1986-2010, the greatest warming is expected in Ajara coastal zone and
mountainous regions (1.6 + 1.7°C), and by 2100 the greatest temperature increase (+4.2°C) is expected in Batumi.
4. The article presents the whole cycle of the implementation of the debris flow regulation elastic dam in practice,
such as: innovation, laboratory modeling, development of scientific methodology for designing, preparation of
the designing project and construction.

The scientific work was carried out under the financial support of the Shota Rustaveli National Science
Foundation of Georgia Grant Project AR_18-1244 (2018-2023), and the following work was carried out - an
innovative debris flow regulation structure was developed, the priority of which is certified by the Georgian
patent certificate # P 2020 7068 B.

In the Hydraulic Engineering Laboratory of the Tsotne Mirtskhulava Water Management Institute of
Georgian Technical University, which has 98 years of experience, a large-scale laboratory modeling of the debris
flow regulation elastic dam was carried out and the hydraulic parameters of the innovative structure were
determined that are used for developing the structure designing methodology.

Using the topographical, hydrological, and other main characteristics of the Mletis Khevi river and the
computer program "Lira Sapr 2019" (License Number 1/7165), the optimal sizes of the debris flow control elastic
dam and foundation were calculated.

With the help of the developed detailed design project, in September-October 2022 the structure was built
in the bed of the Mletis Khevi river, and in the summer of 2023 the structure operated effectively under the first
dynamic debris flow load.
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6030009M90g0L. BgBMombodbmr 3MMdEgIsl 300093 YIBOM 5TdoBOHIOL JOMN-gHMO  FoMgdmgds, Mmd
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dmm  39M0mEdo  bygsMmzgwmdo Lmgwol dgmebgmdol 0b@blommo Jodobsgool $mbby,
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300500056  mlisbergmdols  dogh  MBsmmogo  bgds  3gLG0E0YOOL  godmygbgds, o3 0MOdS©
505905698030l IMS35¢0 83539 ©95350JOJOOL HoMdmJdbol s Jo3MEIYdolL obyBo® 3393w0bgds.
©OgoLsM30L LodsMmMN39™Mdo 56 sOHLYOMBL 39LEHO(30WYdI0M dOBIMGMGIMo dofjols MgbrmEligdols
953990 69d905:300L FgLodEgdEMmdgdo s BHMGMgE 59 0bxgMETs30mo 353mw9dol dg3Lgdols bgwls
99hgmdlb Bg9b dog®  39LBHOEOIdOL s Fomo  FYBHIVMWNMO  3OMEIBHIO0D  sBOBIMGGOMEO
LobMgEM-lsdgM@bgm sb0dbmgdol b0soygdBY AoBLEbMME309WYd o 33193900, Mo 3rEolbIMdL
JwmG30moxml 9993390 30935M0G00  (OLYBsB0)  IdobIMEMGdIMwo  LalMmgErm-lisdgm@bgm
5608691¢9930L B0 sgd0L BOMMYIPO300L 5BSJOMBMWO dodEgMHogdol 3sdmygbgdoo.
16. Anthropogenic human activity contributes to very adverse changes in the natural environment. This is

especially true for urban areas. Hence, for some time now, scientists, institutions and institutions have been aware
of the risks, sustainability has become a key factor in various industries. In particular, the construction industry
has adopted the concept of green infrastructure, which focuses on the design and construction of buildings and
infrastructure with minimal environmental impact, and the World Green Building Council estimates that energy
demand in buildings will double by 2050. Globally, buildings and the built environment are responsible for
approximately 39% of global CO: emissions (28% from operational emissions, the energy needed to heat, cool
and power them, and the remaining 11% from materials and structures). Construction consumes 50% of the
world's natural resources.

The process of increasing demand for energy in the construction industry must be accompanied by a
gradual reduction in the production rate of CO:z and other air pollutants, improving the comfort of use of buildings
and ensuring environmental safety, and others. Actions aimed at such effects must be carried out in many areas,
including building partitions.

The main task of contemporary, modern construction is to participate in the process of improving the
condition of the natural environment, m.in. by increasing the energy efficiency of the construction sector. These
tasks can be solved by using, m.in, green structures in combination with building structures (green roofs, living
facades and living interior walls). Guidelines for such an approach to construction can be found in the documents
of the United Nations, the World Green Building Council, the European Parliament and the Council, as well as
the Global Alliance for Buildings and Construction. They point to the need for the development of green and
blue infrastructure and sustainable urbanisation, including the decarbonisation of buildings and mitigating the
effects of urban heat islands. Greening buildings is a way to meet these requirements. In addition, it improves the
health and well-being of people in such environments. Increases the biodiversity of the urban area.

In Poland, regulations are being created to stimulate the processes of greening buildings and their
surroundings. Selected regulations and guidelines are presented in this paper, along with examples of building
implementations.

In Georgia, efforts are also underway to increase the number of facilities with green, biologically active
surfaces in the building's structure.

17. The article discusses the dynamics of the chemical composition of water in the Isani-Samgori filter station
of the Thbilisi reservoir, taking into account the water change and morphological indicators of the deep water

period. The main chemical indicators of water are compared to allowable normative indicators.

18. Rivers are complex systems whose condition depends on the mutual influence of many inter-dependent
climatic, hydrological and geological factors. These are connected with hydrological systems, which are presently
departing from the state of thermodynamic equilibrium, and are subject to instabilities. with non-linear effects.
As a consequence, the mean values of moisture reserves, river runoff, amplitude of temperature fluctuations,
evaporation and other parameters are exhibiting characteristic behavior of self-excited oscillations. This paper
shows that use of standard processing of hydrological time series of distributions from the exponential family
presupposes uniform stability of the hydrological system over the entire range of its parameters, without taking
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into account the specificity of hydro-physical processes in the catchment area, which in definite conditions may
lead to extreme phenomena. It is concluded that descriptions of multiyear fluctuations of river runoff by linear
equations cannot be satisfactory from the physical point of view, as even small non-linearities in a dynamic system
substantially alter the tails of distributions, and hence the assessment of the probability of catastrophes.
19. This paper presents some considerations regarding the assessment of the vulnerability of the Black Sea. The
proposed positions are based on an analysis of the existing loads around the entire perimeter of the sea. The time
required to reach an indicator of the Black Sea degradation process is determined. A methodical approach to the
calculation of the economic efficiency of investments in environmental protection measures is provided.
20. The water requirements of agricultural crops under natural conditions can be met at the expense of moisture
in the soil and atmospheric precipitation, but in drought periods, this amount of moisture is often not enough,
and therefore irrigation is necessary.

For agricultural crops, it is important to determine the irrigation regime correctly. For estimation of water

supply was used Prof. G. Selianinov's method. The need for irrigation was determined for Tamarisi village of
Marneuli municipality, the soil irrigation indicators were determined and stated and they are significantly
different from the existing ones.

The share of the occupied area of each culture on each agricultural plot of the village of Tamaris was
calculated and determined, the values of the hydromodule were constructed, an uncompleted graph of the
hydromodule was built, which showed us the uneven distribution of water demand, which is why after correcting
the uncompleted graph of the hydromodule, a complete graph of the hydromodule was built according to which
the Marneuli municipality was defined The amount of water needed by the village of Tamarisi according to the
irrigation periods and the water demand curve was constructed.

21. The article presents the results of field scientific expedition research and determines the average diameter of
sediments transported by the debris flow. The scientific research of the riverbed was carried out in the territory
of Mtskheta Municipality, particularly, in the river "Samonastro Khevi", nearby the Shiomghvime Monastery

Complex.

22. The scientific article showcases the findings from natural field studies. The article discusses the predictive
value of maximum water costs based on field studies conducted in Sighnaghi municipality. The study was carried
out at the monastery of St. Nino of Bodbi and on the damaged section of the road connecting Sighnaghi-
Dedoflistskaro.

The study determined the predictive values of different provisions for maximum water costs on two
waterways, near St. Nino Mother Monastery of Bodbi and the Sighnaghi-Dedoflistskaro highway section.

The report presents the causes of flooding, along with relevant conclusions and recommendations.
23. In the article, it is discussed in what cases the soil can move from the landslide-prone slope during water
saturation. It is also discussed how important the soil's grip strength is for its dry state and in the case of water

saturation.

24. The article considers the issue of determining the reclamation indicators of soils in the irrigation zone of the
Caspian and Mtskheta municipalities of the Shida Kartl Plain in order to clarify the irrigation regime. The soils
of the considered zone, from the reclamation point of view, are grouped into seven categories based on the
relevant experimental data. For each category, the values of ameliorative indicators are given. Based on the data
obtained, the irrigation rate was determined. The minimum value of soil moisture, which determines the start

date of the next irrigation, has been established.

25. The pesticides used in Georgian agriculture contain a big concentration of chlorpyriphos COH11CI3NO3PS-
one of the most widely used organophosphorus pesticides which undergo 4 stages of metabolism when getsinto

the soil. The products depleted on the 3-rd and 4-th stages — diethyl triphosphate, 3, 5, 6 triclor 2-pyridinol —
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represent one of the most toxic substances. The mentioned problem is aggravated by the fact thatdue to low
awareness of ecology the use of pesticides is non-regulated and is implemented with the breach ofthe dates.

Lately in Georgia on the background of intensive development of agriculture the problem of agricultural
soil pollution became an urgent problem, since unregulated use of pesticides by the population became an indirect
cause of many acute diseases.

At present, there are no means for effective remediation of pesticide-contaminated land resources in
Georgia, and it is this information vacuum that will be filled up by the proposed research on agricultural soils
contaminated with pesticides and related metabolic products that involves the bioremediation of agricultural soils
contaminated with chlorpyrifos-containing preparations (Dursban) using anaerobic bacteria.

In case of implementation of studies planned in the grant project, the activity characteristics of microorganisms
will be determined to achieve the biodegradation of the final toxic products of chlorpyrifos-containing pesticide

metabolism, which in its turn is an innovative approach to the issue.

26. Due to its complexity, the exact mathematical description of the process of fluid movement in the swelling
soil has not been properly studied, so in such cases, more complex mathematical models used in related fields are
often used.The authors propose the adaptation of the model obtained for non-swelling soils to the swelling soils
of the Kolkheti Lowland, taking into account their properties. The fairness of such an approach was tested under

natural conditions.The obtained result confirmed the validity of its use.
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1. The paper presents problems related to the safe operation of historic buildings in terms of their modernization,
i.e., changing their functions or complex reconstruction. The subject of research and analysis were buildings with
brick construction, in which ceilings in the form of brick vaults, monolithic reinforced concrete ceilings or plates
based on steel beams, or wooden ceilings were made. Concepts for carrying out tests of the technical condition
of structural elements were formulated, resulting in the recognition of a pre-failure condition and carrying out
protective and strengthening works, taking into account the destructive processes that have occurred. The
research methods and measuring devices used for testing various structures, i.e. brick, reinforced concrete, steel
and wooden structures were presented. The need to identify the actual material parameters and deformations of
the shape and support zones of the structure before implementing the data into programs that numerically verify
the compliance with the standard criteria of load-bearing capacity and deformability was indicated. The
implemented original concepts, the ideas of which are presented in the work, allowed for the further long-term
operation of the historic buildings. The presented examples may serve as guidelines for the assessment of similar
facilities and undertaking preventive interventions.

2. The Elastic Debris Flow-Regulating Barrage is a longitudinal structure placed across the bed of a debris flow
channel. As the heights of the prisms are increasing, the structure has a springboard shape directed opposite the
current, while damping of the debris flow energy is attained by means of pockets formed with elastic ropes
between the upper faces of the prisms. With the purpose of designing an elastic debris flow -regulating barrage,
computational models were developed and a laboratory model was made based on them (with sizes: length — 0,60
m, width — 0,36 m and height — 0,25 m; the gradient of a springboard-type model is 0.25) to test it at the hydraulic
laboratory. The methodology for calculating the design of Elastic Debris Flow-Regulating Barrage is presente.

3. Article, by considering physical and mechanical properties of soils, meteorological conditions, erosion factors
and climate change, esti mates the risks preventi ng the cultivati on of agricultural products in Georgia, taking
into account the factors of water and wind erosion processes of agricultural plots of fi eld. The article, on the basis
of the analysis of the obtained results, describes the innovative designs of soil erosion control structures, with the
priorities of their scienti fi ¢ novelty protected by appropriate patent certi fi cates. The present research paper
was prepared according to the agreement signed with the NationalAssociati on of Local Authorities of Georgia,
using the materials of the project “Institutionalizati on of Climate Change Adaptati on and Mitigati on in Georgian
Regions” (fi nanced by USAID). The current climate change in Georgia was assessed based on observati on data
of 33 stations of hydrometeorological network of Georgia in 1961-2010. The data of the Climate Map of Georgia

48



of 2015 were also used for this purpose. As for the forecast scenarios for 2021-2050 and 2071-2100, they were
developed using regional climate model RegCM454. The average annual air temperature showed an increasing
trend on the whole territory of Georgia for the latest 50 years (1961-2010) and its maximum increase is registered
in Dedoplistskaro (+0.7°C) in Eastern Georgia, and in Poti (+0.6°C), in Western Georgia. According to the future
forecast, by 2050, compared to 1986-2010, the greatest warming is expected in Ajara coastal zone and
mountainous regions (1.6 + 1.7°C), and by 2100 the greatest temperature increase (+4.2°C) is expected in Batumi.

4. The article presents the whole cycle of the implementation of the debris flow regulation elastic dam in practice,
such as: innovation, laboratory modeling, development of scientific methodology for designing, preparation of
the designing project and construction.

The scientific work was carried out under the financial support of the Shota Rustaveli National Science
Foundation of Georgia Grant Project AR_18-1244 (2018-2023), and the following work was carried out - an
innovative debris flow regulation structure was developed, the priority of which is certified by the Georgian
patent certificate # P 2020 7068 B.

In the Hydraulic Engineering Laboratory of the Tsotne Mirtskhulava Water Management Institute of
Georgian Technical University, which has 98 years of experience, a large-scale laboratory modeling of the debris
flow regulation elastic dam was carried out and the hydraulic parameters of the innovative structure were
determined that are used for developing the structure designing methodology.

Using the topographical, hydrological, and other main characteristics of the Mletis Khevi river and the
computer program "Lira Sapr 2019" (License Number 1/7165), the optimal sizes of the debris flow control elastic
dam and foundation were calculated.

With the help of the developed detailed design project, in September-October 2022 the structure was built
in the bed of the Mletis Khevi river, and in the summer of 2023 the structure operated effectively under the first
dynamic debris flow load.
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16. Anthropogenic human activity contributes to very adverse changes in the natural environment. This is
especially true for urban areas. Hence, for some time now, scientists, institutions and institutions have been aware
of the risks, sustainability has become a key factor in various industries. In particular, the construction industry
has adopted the concept of green infrastructure, which focuses on the design and construction of buildings and
infrastructure with minimal environmental impact, and the World Green Building Council estimates that energy
demand in buildings will double by 2050. Globally, buildings and the built environment are responsible for
approximately 39% of global CO:2 emissions (28% from operational emissions, the energy needed to heat, cool
and power them, and the remaining 11% from materials and structures). Construction consumes 50% of the
world's natural resources.

The process of increasing demand for energy in the construction industry must be accompanied by a
gradual reduction in the production rate of CO:2 and other air pollutants, improving the comfort of use of buildings
and ensuring environmental safety, and others. Actions aimed at such effects must be carried out in many areas,
including building partitions.

The main task of contemporary, modern construction is to participate in the process of improving the
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condition of the natural environment, m.in. by increasing the energy efficiency of the construction sector. These
tasks can be solved by using, m.in, green structures in combination with building structures (green roofs, living
facades and living interior walls). Guidelines for such an approach to construction can be found in the documents
of the United Nations, the World Green Building Council, the European Parliament and the Council, as well as
the Global Alliance for Buildings and Construction. They point to the need for the development of green and
blue infrastructure and sustainable urbanisation, including the decarbonisation of buildings and mitigating the
effects of urban heat islands. Greening buildings is a way to meet these requirements. In addition, it improves the
health and well-being of people in such environments. Increases the biodiversity of the urban area.

In Poland, regulations are being created to stimulate the processes of greening buildings and their
surroundings. Selected regulations and guidelines are presented in this paper, along with examples of building
implementations.

In Georgia, efforts are also underway to increase the number of facilities with green, biologically active

surfaces in the building's structure.

17. The article discusses the dynamics of the chemical composition of water in the Isani-Samgori filter station of
the Thilisi reservoir, taking into account the water change and morphological indicators of the deep water period.

The main chemical indicators of water are compared to allowable normative indicators.

18. Rivers are complex systems whose condition depends on the mutual influence of many inter-dependent
climatic, hydrological and geological factors. These are connected with hydrological systems, which are presently
departing from the state of thermodynamic equilibrium, and are subject to instabilities. with non-linear effects.
As a consequence, the mean values of moisture reserves, river runoff, amplitude of temperature fluctuations,
evaporation and other parameters are exhibiting characteristic behavior of self-excited oscillations. This paper
shows that use of standard processing of hydrological time series of distributions from the exponential family
presupposes uniform stability of the hydrological system over the entire range of its parameters, without taking
into account the specificity of hydro-physical processes in the catchment area, which in definite conditions may
lead to extreme phenomena. It is concluded that descriptions of multiyear fluctuations of river runoff by linear
equations cannot be satisfactory from the physical point of view, as even small non-linearities in a dynamic system
substantially alter the tails of distributions, and hence the assessment of the probability of catastrophes.

19. This paper presents some considerations regarding the assessment of the vulnerability of the Black Sea. The
proposed positions are based on an analysis of the existing loads around the entire perimeter of the sea. The time
required to reach an indicator of the Black Sea degradation process is determined. A methodical approach to the
calculation of the economic efficiency of investments in environmental protection measures is provided.

20. The water requirements of agricultural crops under natural conditions can be met at the expense of moisture
in the soil and atmospheric precipitation, but in drought periods, this amount of moisture is often not enough,
and therefore irrigation is necessary.

For agricultural crops, it is important to determine the irrigation regime correctly. For estimation of water

supply was used Prof. G. Selianinov's method. The need for irrigation was determined for Tamarisi village of
Marneuli municipality, the soil irrigation indicators were determined and stated and they are significantly
different from the existing ones.

The share of the occupied area of each culture on each agricultural plot of the village of Tamaris was
calculated and determined, the values of the hydromodule were constructed, an uncompleted graph of the

hydromodule was built, which showed us the uneven distribution of water demand, which is why after correcting
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the uncompleted graph of the hydromodule, a complete graph of the hydromodule was built according to which
the Marneuli municipality was defined The amount of water needed by the village of Tamarisi according to the
irrigation periods and the water demand curve was constructed.
21. The article presents the results of field scientific expedition research and determines the average diameter of
sediments transported by the debris flow. The scientific research of the riverbed was carried out in the territory
of Mtskheta Municipality, particularly, in the river "Samonastro Khevi", nearby the Shiomghvime Monastery
Complex.
22. The scientific article showcases the findings from natural field studies. The article discusses the predictive
value of maximum water costs based on field studies conducted in Sighnaghi municipality. The study was carried
out at the monastery of St. Nino of Bodbi and on the damaged section of the road connecting Sighnaghi-
Dedoflistskaro.

The study determined the predictive values of different provisions for maximum water costs on two
waterways, near St. Nino Mother Monastery of Bodbi and the Sighnaghi-Dedoflistskaro highway section.

The report presents the causes of flooding, along with relevant conclusions and recommendations.
23. In the article, it is discussed in what cases the soil can move from the landslide-prone slope during water
saturation. It is also discussed how important the soil's grip strength is for its dry state and in the case of water
saturation.
24. The article considers the issue of determining the reclamation indicators of soils in the irrigation zone of the
Caspian and Mtskheta municipalities of the Shida Kartl Plain in order to clarify the irrigation regime. The soils
of the considered zone, from the reclamation point of view, are grouped into seven categories based on the
relevant experimental data. For each category, the values of ameliorative indicators are given. Based on the data
obtained, the irrigation rate was determined. The minimum value of soil moisture, which determines the start

date of the next irrigation, has been established.

25. The pesticides used in Georgian agriculture contain a big concentration of chlorpyriphos COH11CI3NO3PS-
one of the most widely used organophosphorus pesticides which undergo 4 stages of metabolism when getsinto
the soil. The products depleted on the 3-rd and 4-th stages — diethyl triphosphate, 3, 5, 6 triclor 2-pyridinol —
represent one of the most toxic substances. The mentioned problem is aggravated by the fact thatdue to low
awareness of ecology the use of pesticides is non-regulated and is implemented with the breach ofthe dates.

Lately in Georgia on the background of intensive development of agriculture the problem of agricultural
soil pollution became an urgent problem, since unregulated use of pesticides by the population became an indirect
cause of many acute diseases.

At present, there are no means for effective remediation of pesticide-contaminated land resources in
Georgia, and it is this information vacuum that will be filled up by the proposed research on agricultural soils
contaminated with pesticides and related metabolic products that involves the bioremediation of agricultural soils
contaminated with chlorpyrifos-containing preparations (Dursban) using anaerobic bacteria.

In case of implementation of studies planned in the grant project, the activity characteristics of microorganisms
will be determined to achieve the biodegradation of the final toxic products of chlorpyrifos-containing pesticide
metabolism, which in its turn is an innovative approach to the issue.

26. Due to its complexity, the exact mathematical description of the process of fluid movement in the swelling
soil has not been properly studied, so in such cases, more complex mathematical models used in related fields are
often used.The authors propose the adaptation of the model obtained for non-swelling soils to the swelling soils
of the Kolkheti Lowland, taking into account their properties. The fairness of such an approach was tested under
natural conditions.The obtained result confirmed the validity of its use.

27. Innovative models of appropriate operational methods for liquids are considered in the present paper. The
risks posed by the climate change in agriculture have significant impact on irrigation. In choosing the irrigation
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areas with the aim to increase crop yields, a number of interconnected factors must be taken into account. Wide
range of physical and chemical processes occurring in soil fundamentally affects its fertility and potential,
filtration and capillary capacity and the dynamics of changing moisture content. The problem is equally actual
both for arid and swampy soils. Particularly noteworthy is the influence of mineralization of soil and its hard
soluble substances on the speed of chemical and biological processes of plant growth and development. The speed
is directly related to the resistance of constituent minerals and hard soluble substances of soil. Certain influence
on soil fertility is exerted by plant uptake of food from soil, rates of microorganism development and chemical
and biological processes. Water consumption for irrigation is related to water supply parameters and soil
characteristics on irrigation areas. In the model of plant growth-development particular attention is paid to the
irrigation regime. The irrigation regime is directly related to soil and ground parameters. Due to the complexity
of the issue, the factors related to the irrigation process in the zone of complete soil saturation and aeration are
thoroughly taken into account. Based on the generalized model of the new relations of hydrology and hydraulics,
the distribution of irrigation water on the irrigation areas without losses is considered. In order to mitigate
irrigation erosion processes, new calculation relations are derived.

28. The article assesses the physical and mechanical properties of brackish soils on the territory of the ameliorative
experimental base of Tsotne Mirtskhulava Water Management Institute of Georgian Technical University (village
Khornabuji, Sighnagi Region) and the main growth indicators of topinambur on such soils.

The results of field and laboratory studies were used to establish the irrigation indicators chemical composition
and absorbed bases of the brakish soils and topinambur irrigation rates in village Khornabuji, Signagi Region.

29. Based on theoretical and long-term field researches, the article provides assessment of the management of
engineering and technical structures of the Zhinvali hydroengeneering complex. The methodology and
quantitative assessment of the risk of loss resulting from accidents at hydraulic structures are de-scribed. The
implementation of the recommendations of scientific researche related to the protection of the waters of the
Zhinvali reservoir will allow to extend its service life for at least another twenty years, which, subject to one-
time-only investments in protection measures in the amount of 35 million GEL (1 USA Dollar - 2,90 GEL), will
provide an opportunity to bring the amount of direct and in direct loss prevented to 25 million GEL per year. The
calculation showed that rational management of the reservoir will allow, with an internal rate of return (IRR) of
42%, accumulating net present value (NPV) in the amount of 87.6 million GEL over twenty additional years of
operation, which in turn indicates a high efficiency of investments in the protection of reservoir waters.
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1. The paper presents problems related to the safe operation of historic buildings in terms of their modernization,
i.e., changing their functions or complex reconstruction. The subject of research and analysis were buildings with
brick construction, in which ceilings in the form of brick vaults, monolithic reinforced concrete ceilings or plates
based on steel beams, or wooden ceilings were made. Concepts for carrying out tests of the technical condition
of structural elements were formulated, resulting in the recognition of a pre-failure condition and carrying out
protective and strengthening works, taking into account the destructive processes that have occurred. The
research methods and measuring devices used for testing various structures, i.e. brick, reinforced concrete, steel
and wooden structures were presented. The need to identify the actual material parameters and deformations of
the shape and support zones of the structure before implementing the data into programs that numerically verify
the compliance with the standard criteria of load-bearing capacity and deformability was indicated.

The implemented original concepts, the ideas of which are presented in the work, allowed for the further long-
term operation of the historic buildings. The presented examples may serve as guidelines for the assessment of
similar facilities and undertaking preventive interventions.

2. The article assesses the physical and mechanical properties of brackish soils on the territory of the ameliorative
experimental base of Tsotne Mirtskhulava Water Management Institute of Georgian Technical University (village
Khornabuji, Sighnagi Region) and the main growth indicators of topinambur on such soils.

The results of field and laboratory studies were used to establish the irrigation indicators chemical composition
and absorbed bases of the brakish soils and topinambur irrigation rates in village Khornabuji, Signagi Region.

3. Article, by considering physical and mechanical properties of soils, meteorological conditions, erosion factors
and climate change, estimates the risks preventing the cultivation of agricultural products in Georgia, taking into
account the factors of water and wind erosion processes of agricultural plots of field. The article, on the basis of
the analysis of the obtained results, describes the innovative designs of soil erosion control structures, with the
priorities of their scientific novelty protected by appropriate patent certificates. The present research paper was
prepared according to the agreement signed with the National Association of Local Authorities of Georgia, using
the materials of the project “Institutionalization of Climate Change Adaptation and Mitigation in Georgian
Regions” (financed by USAID). The current climate change in Georgia was assessed based on observation data of
33 stations of hydrometeorological network of Georgia in 1961-2010. The data of the Climate Map of Georgia of
2015 were also used for this purpose. As for the forecast scenarios for 2021-2050 and 2071-2100, they were
developed using regional climate model RegCM454. The average annual air temperature showed an increasing
trend on the whole territory of Georgia for the latest 50 years (1961-2010) and its maximum increase is registered
in Dedoplistskaro (+0.7°C) in Eastern Georgia, and in Poti (+0.6°C), in Western Georgia. According to the future
forecast, by 2050, compared to 1986-2010, the greatest warming is expected in Ajara coastal zone and
mountainous regions (1.6 + 1.7°C), and by 2100 the greatest temperature increase (+4.2°C) is expected in Batumi.
4. Based on theoretical and long-term field researches, the article provides assessment of the management of
engineering and technical structures of the Zhinvali hydroengeneering complex. The methodology and
quantitative assessment of the risk of loss resulting from accidents at hydraulic structures are de-scribed. The
implementation of the recommendations of scientific researche related to the protection of the waters of the
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Zhinvali reservoir will allow to extend its service life for at least another twenty years, which, subject to one-
time-only investments in protection measures in the amount of 35 million GEL (1 USA Dollar - 2,90 GEL), will
provide an opportunity to bring the amount of direct and in direct loss prevented to 25 million GEL per year. The
calculation showed that rational management of the reservoir will allow, with an internal rate of return (IRR) of
42%, accumulating net present value (NPV) in the amount of 87.6 million GEL over twenty additional years of
operation, which in turn indicates a high efficiency of investments in the protection of reservoir waters.
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