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Ььjьбоlз0q,спЬ бд!6оззбо gбозgбЬофзфоЬ 6зOmq,спбооЬь qlь 0oб96bqgt1 бозспоg-

t69Ььоls Jзчсзоlr, qо.>5бо.llэфозоЬь qgo бьщlьOзtsщgЬоЬ tбоlrJuЬgоJgб ббфбао с.$. 16

щqюЬЬ 0JЬ "зВЬr,rЬ" (Ь/з_4480539б) чшiб Ьс.rq,jзьdоЬ 0о96 Вg0mфьбоq,о

ojб.> обфбUЪосчо 0фg39q,спЬоь

бьбЬЪqзбоЬс qgb

БофtsоЬ ьqзЬоЬ ЕgсгlrпqозэЪз q,ьЬспбlфспtбоь Jbbgbb ьб ь59ЬЬ.

ЬьЕзOьспЬ аоЬФэqрсЬоЬьЬ бr0п.rggбзЬзqlо офс 090q9збо

Ь3q'Ьýgо-Oо$g спЬоq,оЬgЬо :

l 0Х рqlощlхЬоЬ qgd.l-фбоJq,gфо;
ЬgrбоспБ.lttзчо счсСФбо Ьrtl$'сбо ftпбоЬl qpr ЬоOззtбqоЬ бlбЬ.lЪqзtбоЬсгцоlr;
ОфФаф.вlЪзбо ;бlq,оЪrфспбо;

OозбспЬзс,rJо Amscope PZ6O0T ;

6зБф59бспgqi3mбоlцобо"эбо обrq,оЪьфс,lбо EDXR 3600В;

1.1ьЬобао Ыtбэбфо.

р;фзЬ В,ф;l$фggо ЬsOgO,хчЬ алрлафЪ*

Ьrьб,>q,оЪс.lq) $ý60mý)6збоq.'о бо0з69Ьо $ь60спqъсбочоr Ьфlq9.1ЬЬзl ЪспOоЬ бьфзЬзЬоЬ bbbool

(оЬ.lig6;сгlо 1),

бь&пЬьлq,0зrql $;6&пqзфоqю боа9tsсЬоаJб tsgобfu обо боаUЧ
tsq,оgфоtl Фое,JфOо N053, No54) q)rЬýаЧЬýафgýqg, cn6-r"rбo

1.

2.

3.

4.

5.

6.

у
0175, saqarTvelo, Tbilisi, kostavas N77.,/х

77 Kosala srt., Tbilisi, Gеоцiа 0l?Ei

г

L



F,фФьсбmtsчупlО,эlцобgозбсl ,>бsq,оЪоlr ВоЬrбьбфq,ýsg qpJ gоЪоззt6-fuРбоgбо сгlзоЬgЬфоЬ

qgьЬrqg69Бьq.

Osзбrпlэзсr83gýsр jьБо Nr53 бlбttrоtlggбоо, 0ззбозо, $зtбоq''Os66зq,с"rзьБо, 0ldlоq,OрзrЪз

6зьзо6зЬЬ gtбь609бфзq,lщl. OозбспЬзо.rJUо jьБо Ь6зqrзбоЬфьqrgбоь, ьбlоlьБьЬ1110ь66-

3q'сп3Обо, 0обфьggt1 Uзql69боq,rпЬсOо }ьtФЬс,lЬЬ JqrьбсхпзqrьЪоЬ ЬфrqgrЬфь Ъс,l0оЬ

JtбоЪQзq,о зtбоЬфьqrдЬо, бспOqrфоб Uс.}зск)ФзоЬ JооqrоЬобоцфUбо rб Ъс,}бlчrзбо
06ВспЬq,фоо)ýJ $ьt60с.lql5хбоqrб ý,J В.>Ь6зqlЬUqроý Oзс.rtilqю 0sЬьqrоо (Ьзrбоgофо,

jqlобофо), ьlrшс 6зЬзqggЬь JобоjЬgбоlr; qь $goboqlob ЬЬзьq9ьЬЬзь ЪспOоЬ qgьбо$щбфUч"
0Ы66зqlЬо, 09o69 бьrпщlgбспЬооl 6зЬзq9сЬý зз166о, оOзоsоlьр tsgоOВббь зьrбЬспбц)осгl
Вобь6зqlфзчо зЬБфо.

Oьзбспlrзr,lJ3ч"qр jьбо No54 бlзtбоtлзgtlсь, 0зgtбозо, Sзtбоq0rсi6зqтпзьбо, Oсбоq,OрзьЪх lб
брбо69ЬЬ.

0озtlс,rЬзс,lJСо jrбо Ь6зqrзt+lоЬбсqlзt<rоr, ьбсоl$ьЬr60ьбl6зqlс.lзrбо, 0обхбrggб
0зqрбхбоq,спЬ.>Во }ьбЬоЬЬ Jq,ьбсlспзq,ьЪоЬ ЬЬзьqlьЬЬзь ЪспOоЬ JбоЪOзqlо збоЬфьqзфо,
tбcn0qlgbog gспзgq,сгlзоЬ Jспq,оЬобсгlgФU6. ьб Ъспб;ql3бо 06lgcnbg9boo)ýý (,J
Вьб;g3ql3ЬUчоý 0gKn<6bqlo Obtrbq,ool (Ьхбоgофо,;lqlсбофо), ьЬззз 6зЬзqцOс Jобr,ljЬзбоtlь щlь

r0gobcrq,ob ЬЬз;ql.>ЬЬзs ЪспOоЬ qlьбь$gбсЬ5чо OstбgзqlЬо, 06о6з tбsспqlфоЬсlсгl 6зЬзqфь
зьttЬобьфооl Jgфбсп56ьtsоUчо

Amscope

PZ6O0T-5M щlь tsgЬGзчqрJ Ьбrfuь663q'о OоЬзqбсlоl. J9фбсп66ýtsс{Jql

ззq,ggьlrоsб з<lоl.>р 5ьOспltsззq,сзJqр ýьt6Oоqg6збоq, боOзOфtsо бьбоЬьЪqзбь 0ьою gьЪзбо
8gqlз9БоqrспЬь.

бо8зtsоЬ No53 6збф69Бс19lЪ9бо ьбьq,оЪоЬ 6збф69бсп66ь0ьЪ9 оlзьq,бьФчоз ý,JoJзo-
б3cЬс Jgьбос.lзqtоЪфо, бсýоззýt1ь, JобоjЬgбо. Qзоt69 бьоqцбспЬооl r0gоЬс'}qро (qrб.>6оrr

Na3).

бфФаоб.gq.'Uс}6зЬосбgоgбо Oзоrпqюсгl j-lбob jo0ogбo tsзq,ьсбоq,r,Ьrr: SiOz * 47,2lolo, AlzOr

- l5,37o/o, TiO2 - 1.29/o, Fе:Оз+FеО - 10.3Фlо, МпО - 0.22О/о, МgО - 5.45Чо, СаО - 9.05Оlо, К2О - 1.2lo/o,

NarO - 5.2Iа/о.

боOзtsоЬ зоЪозз6-0зjсБоззбо 0rЬьЬоьоlфчсЬо Omзg0зq,оь qlrбrбоl0о Na4.

Ьо0166оЬ JmсtsоGосбфоЬ 0оЬgщlзосгl (Г) jJбgbo 0оgззоtзб9Ьооб; фlis09 зlф96сrбооlэ 0ьбlб
jьбзЬЬ ( 06tбщо), jrбо ьб ;6оЬ qgbtФboqgboqo $gqlоsб б169Есп0о. gобзсбсOdq,gql. R.-b

0оЬхщlзооl (Sgчосr,) jьбо 0фзо6зь ( R.* l 2ОО-ЬОО-аq8 з6. d/bO' ).

Sь60rпql69боqrо jабзЬоЬ боЕзВзЬо 0Ьбьзlrоl, бrпбrп66 OобOtllq'збо tsзщl69боq,r,lЬооl, olrg

0co8qrolb qь щlьБь,36ьq,оьБфоЬ ЬьбоЬЬсгl.

bobcnq,cncBql зrЬлбооl, боа бьOспдgзUq'о боOзВgЬо
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боа"JЕо }Ф53 qьЬьЬсчфý: qоrпrбофо

8ьзбсTЬзс.}зq,о ьq$gtбъ: OозtЪmtlзспJзчýQ Соб. бщбоЬgзкбсь, 0д{iозо,
$зtбоq,Oо66зqтпз$о, Oьбсц,OgьзsЪз брбо69Ьtl gбь6OсбФUсрDqр.

ЕозбспЬзО3зgО ьчSоttь' 0озtбспlrзспJtsо jьбо Ь6зq,збоliфьqцtбоь,
ыtrооlьбьЬr60ьtбgзqrспзьбо, Oобзбьqryсб tsзqlьсбоqlс,rЬсtsо }ьбЬспёЬ JqrьбосrзgьЪоЬ
Ьф;qgсЬфl ЪсrOОЬ JбоЪбUчО збоЬфсqlgЬо' бспOqtзЬоб grпзgq,сгбоЬ
Jmq,оЬобСщфзбО sб Ъrпбьq'Uбо OtбBcrbqlboo)ýJ q)ý ВьБцgq.,gЬggоь Ogc.rбcqBo
0blrbq,o69 (Ь36обофо, jqlспбофо), rtlсас шЬзq9зЬь 3обrпjЬзбоЬ ýlý ;аgobrnqTlt1
Ьф;qьЬЬзь ЪспOо[i qPьбс$c36сЬзgс, 0оt66зq,фо, 0о.6о боспqlgбспЬосгl бЬзqзOь
льt66о, сl8зоьоlьql ВзоOВбg.> з;6ЬспбЬфооl Вьбсgзqr0Ьзrqсl зЬБ9Ьо, 0спq.,оьБо фБо1.1
grпбЪ9 5ьgsбфзqlоь Oьqlбзgqlо 0об96ьq,оЬ lrЬзьqgьЬЬзь ЪспOоЬ Еабgзq.,gЬо.

бофаоl, Oозбrпgq)r.lgЬо:

с6}оrо бозспgосгl(-) 1зсtlgq.ообо бозmqrсЬс,сг, (+)

боаU8о No54 кьЬЬсчфь: щlсхпrбобсl

0lзбоЬзсп.3Uчо ьqSgбы Orзбс,rtlзс,}Ogсщl ;|rбо бцltбоlrgзtбоь, 0ззбозо,
$збоqfsбGз("mз5бо, Еl6оq0g;зlЪg rб rбхьбо16зЬЬ.

0озбспltзст.3зq'о ъq$аtlь: OозбrаЬзоJtsо jsбо
С6;спьбrЬьt60.16ззqrспз;6о, Oобфсqryб ts9q969боq,с,rЬltsо

г
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qlrбьtФсгlсl l

-

lryt6.1. dýбоt бо&Jафо N53 gос,rбофо

ЬзС6.2. jьбоЬ боOзЕgЬо IФ54 qюсrtбофо



-

ЬЬзсqgьЬЬзь ЪспOоtl JбоЪOgqlо зtбоlrфсqlзЬо, бсп8qlЬоб gспзgq,спзоtl
Jо.rqlоЬоБспgФuбо ьб Ъспбьqlgбо 06lBcnbqlboo)ýý Qý ВьБь6зqlЬgq,сls Oзобьqlо
0blrcq,ool (Ьфобофо' jqхпtlофо)' ьЬсаС щЬзqцЬС Jclбc.ljlrgбob ý,ý b0gobcnqlotl
ЬЬзьqlьЬЬзь ЪспOсllr щlьбr$33tбфэе., OьбgзqlзЬо, 06оttз бсспqlфспЬосгl щфqlgЬь
л.166о, оtlзоьоlсqЕl ЕзоOВфзс аьбЬо.lбrфооl Вьбь6зчсаUqlо gЬбgЬо, Oоlqlоьбо jьбоЬ
gспбЪ9 бсgсбфзqlоl Ooq бззq,о Oобфrq,оЬ ЬфьqrЬЬзь Ъс,r0оlr 0ь66зqlзЬо.

бофOоЬ 0озtбоgспбmgЬо :

хбою бозоqоо{-) азьl69qlобо бозспgхЬооl (+)

:ъ
ЦЁ;,td' t, l

,;,"

.ф, Ъ

," "ý __- -
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qlсбlбою 3.

Ь96.1.боЕсВ:Ь (Iф53) бсбФ80ЕФsЁЪgЁо ýЬq,оЪоЬ О9бФьсБФ66ýаý. ззыiбо, аобýts(6оЬ &Ъфо. вщкrl
кmбсЪ0

Б а D а l, ia s э а ! ! о е i a a Ф ýr

|2|rЕr?аarIзI!raа

Ц96.2. боа,Jаоl, (tФ54) 69бфgсбmgýЪUбо ъбоqба6r5 tбхбфбgбобrtьа.l.
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q,ьЬmбlфСпбоgq,о Jзчшфосгl рбобqlgЬr, бсT0 бьOmбqluчо боOgС3ЬоЬ 0Ь6,>3Ьо

jsбgЬоЬ бrаmggбgbЬ tsgbbdq,gbgq,ob БьJоtбЬьВь66о (бьJоttrq9ь6зооlо) 130оtФ9ЬоЬ 0rпtь$gсаЬьql,

tsgбспЬgЬоЬ бспбсп66 ьý6с, ьЬсас 0ощls gbbrqggbob 0спЬьJоблспзЬq,сq, оlg0зь 0оlсзьtlоо

фfuЬО lб ogrir dч"сб tsgr6зgоЧо, qlьбьJбьq,оьбgЬЗчо qPý Е9обВ9Ь tsзqlьбфосD Qoýto

ЪоOоlr 0ьtюзtlо Ьq,rпзgЬо.

шqlшоЬ tsзщlg69Ьсl х}збь6зВР, бьqlr0с,lфзЬзq.'оь спбо ЬJзцlосq,оЬбоЬ 0qt6,

60бзq66 0ффбоt}
Ьgqrбdqзьбсч.,, Jtбo,1g. /б. go"lgcnбbdg/

ьfiý;щьS 8$ý*&о

0175, saqarTvelo, Tbilisi, kostavas N77
77 Kosava ýrt., Tblllsl, Geoцia 0t 75

Рhопе: (995 32) 2161277
Fах:(995 tzr 2188161

1с

г

п



GE ORGIAN TECHI\TI CAL UI\TIVERSITY

of the Republican Gemological Center
and Тrеаtmепt of N{ineral substances

for Research, DiagnosisThe Testing Laboratory

(PAGE 1)

Tbilisi, 2020
77 Kostava str., Tbilisi, Georgia, 0175

Рhопе: (995 32) 2365277
Fак (995 32)2388164

GEORGIAN TECHNICAL UNIVERSITY
Republican Gemological Сепtеr for Research, Diagnosis and Treatment of Mineral

substances
|dy 27,2020у.

Subscriber: Ltd.,,Uchkho"
Examination Рrоtосоl N30/20

Оп }uly 16, In the Gemological Сепtеr for Research, Diagnosis and Тrеаtmепt of Mineral Substances of
Georgian TechnicaI University Levan Bolkvadze (Тhе director of the соmрапу Ltd. ,,Uchkho") (IC 448053946)
Two samples of iпtrчsiче rocks were introduced to determine their mineral chemical content and physical-
mechanical features.

LаЬоrаtоry doesn't give а responsibility of the method of taking samples.

During thе completing work, there were used thе following tools-devices:
1)10 Х Zoom Magnifier-triplet
2) Stationary electric scales for deteTmining weight and density
3) X-ray fluorescent analyzer
4)Microscope Amscope PZ6O0T
5) Х-rау fluorescent analyzer EDXR 3600В
6)Testing solutions {l

Сопсlчsiоп оп the results of the accomplished work:
Тhе samples presented fоr analyzing are presented in the fоrm of size pieces (See Picture 1)

Тhе samples presented for the research there have Ьееп chosen two samples for preparing the Petroglyphs
(Samples N53, N54), two-two samples for conducting X-ray fluorescent and X-Ray analyzes and determining
0physicaI-mechanical features,

Е3, боl;666бзq,о JJоl{Jзьб бс.rбqlзq,ьd9, звq,оё бь об5q,оЬзб 9бсЬ, зоdqlззо Ьflспбо оlь660ьбоIэ бьбьбфосlэ ql,> зьtl6зq,9Ь ьqбоOбзqlо
qgспз363ббоЬ ос6зOrбU jсбоlзq,орьб оБбq,оЬзб 9бсЪз. Взбо, бспбспбg боlь660б9qlоЬ JьЬзЬоU069ЬqlспЬо]э tsзЬьЬgЬ 5bgбolboq,gbgq,o зlб
бспфsбозt-tоЬ 0озб qs ЕоЬо - "' ИУ)Э Уёý'^ Р*и"rп 

uФ 
у_ rr,чбс,rбqр gq,adx

l, as а translator, have knowledge"ofEndlish language, Iguarantee the correct translation and l complete the translation ofthe mentioned document from
Georgian into English. l have been warned about my responsibilitu r.O 

'.*r1::"":r.ъlж:н::1:;'.."rо, 
Оr. notary and in her рrеsепсе l sign:



1Mi.ror.opically the skin N53 is gray. Dense, fine-grained, reacts fragmentarily with hydrochloric acid. Under the

microscope, the skin is completely crystalline, чпечеп, mineral composition is dominated Ьу prism crystals of different

sizes of plagioclase, which are always represented Ьу polysynthetic or zonal ridges and replaced Ьу secondary material

(sericitis, chloTite), separated granules of different sizes of руrохепе and amphibole аrе also fоuпd, Quartz is found in

small quantities, carbonate-replaced areas are rarely observed,

Microscopicaliy the skin N54 is gray. Dense, fine-grained, doesn't react with hydrochloric acid,

Under the microscope, the skin is completely crystalline, , чпечеп, mineral composition is dominated Ьу prism crystals of

different sizes of piagioclase, which аrе always represented Ьу polysynthetic оr zonal ridges and replaced Ьу secondary

materiai ( Sericites, chlorite), Separated granules of different sizes of pyroxene and amphibole аrе also found, Quartz is

found in small quantities, саrЬопаtе-rерlасеd areas are rarely observed. Petrographic descriptions are given in Appendix

N2.
Petrographic research was released under thе polarized microscope Amscope PZ6O0T-5M and was completed Ьу the

standard manual. ДmрhiЬоlе was detected in the samples submitted for examination together with thе petrographic

study (Appendix NЗ)

The chemical composition of the skin Ьу X-ray flчоrеsсепсе method is: SiOz - 47.2|o/o, Аlzоз - |5.З7о/о, TiO2 - 1,29о/о'

Fеzоз+Fео _ 10.зOо/о, Mno - о.22о/о, мgо _ 5.45о/о, сао - 9.05оlо, IQo - 1,21оlо, Nazo _ 5,2\о/о,

physical-mechanical features of the sample is given iп the Appendix N4. According to the coefficient of strength (0

rocks belong to thе third, cate8ory of hard rocks (dense), the rock is поt sоftепаые in ап aquatic environment, frost-

resistant. Дссоrdiпg to R. (with water) thе rock is firm (R"- up to 1200-500 kg /Сm2)

Тhе samples of Tocks presented are similar in both mineral composition and degree of alteration and cracking,

Finally, we conclude ihat the examined samples (samples N53, N54) are medium acid iпtrцsivе skin - diorite, which is

resistant to wear, irrsоlцые in aqueous environment and frost-resistant,

77 Kostava str., Tbilisi, Georgia, 0175

Рhопе: (995 32) 2365277

Fах: (995 32)2388164

Official Seal Affixed (Department of Applied Geology)

(PAGE 3)

Sample N53 Title: Diorite
Macroscopical description: Macroscopically the skin is gray. Dense, fine-grained, reacts fragmentarily with

hydrochloric acid.

Microscopical description: under the microscope, thе skin is completely crystalline, , uneven, mineral

composition is dominated Ьу prism crystals of different sizes of plagioclase, which are always represented Ьу

polysynthetic оr zonal ridges and replaced Ьу secondary material ( Sericites, chlorite), Separated granules of

diffЪr"rr, sizes of руrо""rr" "rrd 
amphibole are also found, Quartz is found iп small quantities, carbonate-

,epl""ud 
"r"u, 

оr" 1.urulY observed. Grains of different sizes of оrе аrе Sсattered against the background of

whole rock.
Micro
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Sample N54 Title: Diorite

Macroscopical description: Macroscopically the sНn is gray. Dense, fine-grained, doesn't react with

hydrochloric acid.

Microscopical description: under the microscope, the skin is completely crystalline, , uпеvеп, mineral

composition is dominated Ьу рrism crystals of different sizes of plagioclase, which are always represented Ьу

polysynthetic оr zonal ridges and replaced Ьу secondary material ( Sericites, chlorite), Separated granules of

different sizes of руrохепе and amphibole аrе also found, Quartz is found iп smаll quantities, carbonate-

replaced areas аrе rarely observed. Grains of different sizes of ore ате scattered against the background of

whole rock.

Enclosure 1

Official Seal Affixed (Department of Applied Geology) Signed
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Picture 1. Samples of the skin N53 Diorite

Picture 2. Samples of the skin N54 Diorite

Wшfu**rl

.w *iý

W
,т

1

d
i,,ý
,:' ,l

i"]1:

"i l .,,



/ 1 , 1 ^__^ ^I*"оrrс \x/ith nolvs\rnthetic oI zonal beams and replaced

Prismiccrystalsofdifferentsizes,rMhicharealwayswithpolysyntheticorzol
with secondary materiais (sericite, chlorite), are also rо..rrri Ь g'""*l"' of different sizes of РУrОХеПе
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Micro photos of thе sample:
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Enclosure 3

Picture 1. Radiograph of the Х-rау analysis of the sample N53, Quaпz, feldspar, At the trace level,

Ksý ýýý'ьý

Picture 1. Radiograph of thе X-ray analysis of the sample N53. Quartz, feldspar, дt the trace level
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2.

3.

Епсlоsчrе 4

Physical-mechanical features of the samples 53,54

Дссоrdiпg to the hardness coefficient (L. Ьаrоп Ё9,71_9,85) the skin is included iп the third

category of hard skins (Dense)

Дссоrdiпg to the R. (with water) the skin is firm (to R.-1200-500 kg, V/сm2),

Дссоrdiпg to the depreciation (Ке - 0.009) the skim is included in the very firm skins,

Official Seal Affixed (Department of Applied Geology) Signed

Laboratory studies show that rocks similar to the investigated specimens сап Ье used for shoreline dams, For

facing Ьоth exterior and interior facades of buildings, however, the mаiп thing is that the rocks are not heavily

altered, polished and relatively large massive blocks are selected.

Тhе results of thе studies are without а douЬt, verified Ьу twо specialists,

Тhе head of the Republican Gemological Сепtеr for Research, Diagnosis апd Treatment of Mineral Substances,

Professor ,А{. Phophoradzel Signed

Official Seal Affixed (DераrtmеПt of Applied Gеоtоф) Signed
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Fаж (995 32)2388164
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ёеоl.giап into En8lish. l have ьееп warned about,yr"rponrib,ti,r.ro ,"ъ1l;:lr.r_r.l:нн|.l,J:;:.J"|. r а поtаrY and in her presence l si8n:

Ф
U
Ф
Ф
Ф
Фlr
Ф
он

Ёч

N
53
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l, notary Nino Badagadze, in my not komakhidze
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November 2,2OOL,living in Georgia, В) N61001085917,
реrfоrmеd iп my рrеsепсе. The trапslаtоr is certified

of this document, The поtаrу explained the legal consequences of the iпсоrrесt translation to the
trапslаtоr. l established hеr identity with the identity document submitted Ьу hеr, checked hеr legal
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Each translationiscertifiedonsixpa8eswiththirtysignaturesoftranslatoronthefivecopiesofthe

0ocument.
Nоtаrу сhаrgеs аrе paid 60,0 Lаri + 2,0 Lari, the рriсе of Electronic-Notary Register's actions

according to the Clauses 31 & 39 of Gеоrgiап Government Dесrее N9 507 dated December 29,2OLL
"То реrfоrm Notary actions and fixed price fоr Gеоrgiап Notary's СhаmЬеr, payment regulations and
service terms statement",
Notary signature Nino Badagadze
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