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GEOGRAPHY

CREATION OF GEO-INFORMATION SYSTEM OF ADMINISTRATIVE-
TERRITORIAL DIVISION OF GEORGIA, MAPPING AND ANALISYS BY

1926 YEAR CENSUS DATE

T. Chichinadze, Z. Gulashvili, T. Tskhakaia
(I. Javakhishvili Tbilisi State University’s Vakhushti Bagrationi Institute of Geography)

Resume: There is discussed Georgia's administrative-territorial division. There is reviewed the te-
rritorial-administrative division of Georgia according to 1926 year. The main source is "The Georgian SSR
Administrative-territorial division ", wich was published by J/c CAC.

After processing of data, we compiled the 1: 100 000 scale map and geo-database, using the program
Arc GIS. The bases include information about the number and population of the towns, villages, village-
unions and their residents. The study of the ethnic composition of the population helped us to analyze the
reasons of creation autonomies, regions, districts and other units.

On the map we took all the village-unions and villages, though the villages are localized by point and
not by area, because we could not find out the exact area of all the villages.

There was described the following levels of territorial governance: autonomous republic, district,
mazra, region, village-union and village. This kind of division of the territory has somewhat formed a clear
image of population, farming, and natural resources, and what kind of strict control was established.

Key words: administrative-territorial division; analysis, map.

I'EOI'PAD®UA

CO3JJAHUE TEOMH®OPMAILIMOHHON CUCTEMbI AJIMUHUCTPATUBHO-
TEPPUTOPUAJIBHOI'O AEJIEHUSA I'PY3UNU, KAPTOTPA®UPOBAHUE U AHA-
JIN3 11O UTOI'AM JAHHBIX ITEPEIIMCH 1926 TOJA

Unuunanze T. I'., l'ynamsuian 3. M., Lxakas T. JL.

(UuctutyT reorpadun uM. Baxymtu barpatnonn TOWIHMCCKOro rocy1apCTBEHHOTO YHUBEPCUTETA FIM.
UB. [I>xaBaxuIIBHIIN)

Pe3tome. JlaeTcsa 0030p TeppUTOpHATIbHO-aAMHUHUCTpaTHBHOTO Aenenus [py3un mo 1926 roxy. OcHo-
BHBIM MCTOYHHKOM SIBIISIETCS «AJMUHUCTpAaTUBHO-TeppUTOpUanbHoe nenenue I'pysunckoit CCPy», omy6mnu-
koBanHoe CIT LAK.

ITocne 0OpabOTKHM MaHHBIX CKOMIHIHpOBaIH KapTy Macmrada 1:100 000 u 6a3y reogaHHBIX, HCIIOb-
3ys nporpammy ArcGIS. basel copepkat nHpopMannio 0 KOJIMIECTBE HACEIECHHUS TOPOJOB, J€PEBEHb, CEJlb-
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CKUX 00BETUHEHUH U UX kuTeNel. M3ydueHne STHHIECKOTO cOCTaBa HACEIEHUS TIOMOTIIO MPOaHATH3HPOBATh
MPUYHMHBI CO3IAaHKS ABTOHOMUI{, PETHOHOB, OKPYTOB U JAPYTHX CHHUIL.

Ha xapre ObUTH OTMEUEHBI BCE CEIBCOBETHI M IEPEBHH, HO XOTS OHU OBUIH JIOKATU30BAHbI M0 TOYKAM,
a He 1o 00JacTAM, BCe elle He CMOTJIH ONPEACTUTh TOYHYIO IIOIIAAb BCEX ICPEBEHb.

B crathe omucaHbl CIEAYIOIHE YPOBHU TEPPUTOPHATHLHOTO YIPABICHHS: aBTOHOMHAs peCIyOsIvKa,
paiioH, ye3s, 00J1acTh, CeIbCOBETHI U ceio. Takoe pa3lielicHue TePPUTOPHH HECKOIBKO CHOPMHUPOBAIIO YeT-
KO€ MPEJICTaBIICHUE O HACEIICHHH, CEITLbCKOM XO3SIICTBE M MPUPOIHBIX pecypcax, a TakkKe 0 TOM, KaKol CTpo-
M KOHTPOJTb OBbLIT YCTaHOBIICH.

KaroueBble cjioBa: AIMHUHUCTPATUBHO-TCPPUTOPUATIBHOC ACJICHUC, aHAJIN3; KapTa.
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PALEOGEOGRAPHY

THE LACUSTRINE SEDIMENTS IN SOUTH HIGHLANDS OF GEORGIA

R. Khazaradze, K. Kharadze
(I. Javakhishvili Tbilisi State University’s Vakhushti Bagrationi Institute of Geography)

Resume: The lacustrine sediments on the territory of South Georgia are linked to the lakes, which
were formed as a result of glaciation, volcanism, tectonic movements, avalanches, river damming, mudflows
and other phenomena in the region. Consequently, lacustrine sediments are widely spread over Erusheti
highland, Javakheti Plateau, foundation pit of Tsalka, Gomareti plateau and the volcanic plateau of Dmanisi.

The studies of the lacustrine sediments of South Georgia made it clear, that the genesis of the
lacustrine sediments in this region is mainly linked to the blocking of the ravines and rivers by lava flows.
The fossil vegetation in the lacustrine sediments indicates to the landscape characteristic of a forest steppe.

Key words: avalanches; glaciation; lacustrine sediments; volcanism.

HHAJIEOTEOTI'PA®US

O3EPHBIE OTJIOXKEHUA IO KHOI'O HAT'OPbSA I'PY3UU
Xa3zapanse P. /I., Xapanze K. I1.

(UuctutyT Teorpadun uMm. Baxymru barpatnorn TOMIHCCKOTO roCyIapCTBEHHOTO YHUBYPCHUTETA M.
UB. JI)xaBaxHIIBHIIN)

Pe3tome. Pacipoctpanennsie Ha Tepputopun FOxHOM ['py3un o3epHbIE OTI0KEHUS CBS3aHBI C CYIIe-
CTBYIOIIMMHU B TPOIIJIOM B ATOM PETHOHE O3epaMH, KOTOpbIE 00pa3oBaUCh B pPE3yJibTaTe OJIEJICHEHHUS,
BYJIKQaHM3Ma, TEKTOHWYECKUX ABIKEHUH, 0OBAJIOB, MEPEKPUTHS PEK, CENEBBIX MOTOKOB W APYTUX IMPHPO-
THBIX siBIeHUN. [103TOMY O3epHBIE OTIIOKEHUSI BeCbMa ITUPOKO PACIPOCTPaHEHBI HA DPYIIETCKOM HAropbe,
xaBaxeTckoM ILTOCKOTOphe, B Llankckoil koTnoBuHe, Ha ["'omapeTckoM minaTo, JIMaHUCCKOM ByJIKaHHUYEC-
KOM IIJIaTO.

IIpu m3ydeHWn 03epHBIX OTJIOXKeHUH FOxHOW ['py3uu BBIACHAETCS, UYTO WX IPOUCXOKICHUE B 3TOM
pEeTrHoHEe CBSI3aHO B OCHOBHOM C IEPEKPHITHEM PEYHBIX JIOJIMH JTABOBBIMH MTOTOKAaMU, YTO BEI3BIBAET 00pazo-
BaHUE 03€p, a HMCKOIMAeMbIe OCTATKM PACTCHUI YKa3bIBAIOT HA PACIPOCTPaHEHHE JAHAMAPTOB JIECHBIX

CTEIIEH.

KaroueBble cjioBa: BYJIKAHU3M; O3CPHBIC OTJIOKCHUA; OJICACHCHUC, CCIICBLIC ITIOTOKU.
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ECOLOGY

PROCESSES OF ARIDITY IN GEORGIA

Ts. Basilashvili

(Institute of Hydrometeorology of Georgian Technical University)

Resume: There are given the criteria for assessing aridity of the territory. Arid landscapes with
frequent droughts on the territory of Georgia are described. There are considered the extent to which
droughts and their characteristics are studied in Georgian reality. Expected future increase in the duration of
droughts will lead to expansion of the areas of arid zones and increase in associated hazards. An increase in
drought intensity and a decrease in water resources in arid regions will lead to desertification processes,
which will have a negative impact not only on agriculture and the natural environment, but also on people's
health, the country's economy and the social sphere. There is stated that in order to slow down and stop the
desertification, appropriate adaptation and prevention measures should be developed and carried out.

Key words: desertification; droughts; probability; reduction of water resources.

IKOJIOT' U

INPOLECCHI APUIHOCTHU BI'PY3UHU

bacuaamsuan L. 3.

(Muctutyt 'mapomereoposioruu I'py3MHCKOrO TEXHUUECKOTO YHUBEPCUTETA)

Pe3tome. [lpuBomsTcss KpUTEpUU OLICHKU ApUIHOCTH Tepputopuu. ONUCHIBAIOTCS apUAHBIC JaHI-
madTel Ha TeppuTopuu ['py3uu, riae yacto ObIBaeT 3acyxa. PacCMOTPEeHbI M3YYEHHOCTh M XapaKTEPUCTUKU
3acyx B I'py3un. B cBsi3u ¢ oxxumaemMom B OyIymieM YBEIHUEHHH MPOIOKUTEIIEHOCTH 3aCyXH MPUOaBATCS
IUIOMIAIA APHUIHBIX 30H U OIACHOCTH, CBSA3aHHBIE C 3TUM. YBEIWYCHHE aKTHBHOCTH 3aCyX U yYMEHBIIICHHE
BOJHBIX PECYpPCOB B apUIHBIX PErHOHAX BHI30BET PA3BUTHE IIPOLIECCOB OMYCTHIHMBAHUA, YTO HETAaTUBHO
OTpa3UTCsS HE TOJBKO Ha CEJIHLCKOM XO3SKCTBE M Ha MPUPOJHON Cpelie, a TaKKe Ha 3J0pOBbE JIIOAEH, KO-
HOMHKE CTPaHBI ¥ Ha COIMANBHOI cdepe. YKa3pIBaeTCs, UTO IS 3aMeIJICHUS M IPUOCTAHOBIICHHUS OIYCTHI-
HUBaHUS HeoOX0oauMO pa3paboTaTh W TPOBECTH HAJISKAIUe aJaNTallMOHHBIE W IMPEBEHTHBHBIE MEpO-
MPUSTHUSL.

KiroueBble c10Ba: BEpOSTHOCTH; 3aCYXH; OITYCTHIHUBAaHNE; YMEHBIIICHNE BOIHBIX PECYPCOB.
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obobo Fomdmowygbgb dmgero @oyo 5b@03030Mdyao bsghmgdols 3GmEy396@ 90l [20].

930bobEgdgddo, MmImgdboi 93990 gdoMgds Sbn@MmM3magbgmo go@m@gdol dmJdgwogdsls
(s omoma, bod®gfggerm Jo@owlobs®dgddo), Gogmagbydo dog@mdyao dgdowygbenmds
sOlgdoms@ oM 0igergds. agbgogds Firmicutes Goldols, Halobacillus-ols, Salimicrobium-ols, Virgi-
bacillus-ols 3350930l L3m@ol (o®ImdJdbgaro doJBgdogdo ©s Proteobacteria gogoydols Gamma-
proteobacteria-ls 3aosbols do@gdogdo, G®Imgdo 0dgosmopss Fo@Imwagbogro Oceanospirilla-
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les ®ogols, Halomonadaceae-s cyxsbols, Halomonas o> Chromohalobacter-ols ygo6gdols dogomazo-
@0 dsJBgdogoom [17,18].

5b0@M3m9by@o  g3mbolEgdgdbol oJBobmds]@gmogdols Actinobacteria gognydols Actino-
bacteria ggosbols s Actinomycetales Gogols goenmagbgBogy®@o sbogrobols 16S @-bd-ols mob-
d0dggdmdgdols Logydgganbg, @mIgmoi ho@odmgdyge odbs d33mggmgdols (P.A. Jose-ls o
S.R.D. Jebakumar-ols) dogé 2012 §geol Lod@gfggenm do@ogbobo®dols dopomonbyg, wowaobs,
@md Streptomyces-1s, Micromonospora-ls, Nocardia-ls, Nonomuraea-\s, Saccharopolyspora-lis o Nocar-
diopsis 33500l [o®Imdoagbangdls 9353000 ¢30@Ms@glbo 3mboios. obggg woaobs obog,
Amd Jogmgomy@o 5JEobmdoEgHgdol Xa9no IKoeOmE ogm ©s3sgdomgdyemo Streptomyces
> Micromonospora d5J®g009b0l 235095msb [21]. s@g 53 ggo@gdols 5JBobmdsBgdogdols Lo-
do@dg 500603bgomes dersTmd boswaggddo [22].

bsb. 2. Saccharopolyspora spinosa

A>Jbmbmdos — mdgbo: Bacteria; gogrgdo: Actinobacteria; jaoslo: Actinobacteria;
Jgggeosbo: Actinobacteridae; @ogo: Actinomycetales; mysbo: Pseudonocardiaceae;
335>60: Saccharopolyspora; Lsbgemds: Saccharopolyspora spinosa

a9bgmols B9egAsEool HgOodmaoshy dsgmgomymo, Jsem@mag@sb@gao bsddg®o-
900l o gJlR®gdogydo 5@ Jggdols 3b0dgbgenmgsbo dsbogo 0dbs swdmhgbogno dodogols Lo-
domgools Fo@mdmgdols sbon@m3mygby@o® ©odobdy®gdyge @s0mbgddo, Gmdgmms Fo®dmdmds
39@dye  3g@omel dogzymgbgds. gOm-gAmo sbgmo @sombos ggabbgiedlgzol  gogroyd-doybo-
9dols @ bo@d@oydol oMo gdol Ladswm, Gmdgeoi 3g@dol @ga0mbdo dgdbs@®gmdl. boo-
s g00ls s AQlggOyao boengdgdols bodydgdowsb 2001 Fgaol J dgdgbbogol (@ylgmo) do-
©53mgbol  sdasdgdygemo  bossagdowsb godmymaygow ofbs Pseudomonas ygzs@ols (goenedo
Proteobacteria, jeoslo Gammaproteobacteria) ds5J@g®ogeoo 9@y gdo, Rhodococcus-ols, Arthro-
bacter-olis (gognyydo Actinobacteria, geoslo Actinobacteria, Gogo Actinomycetales) oo Bacillus-ols
(gogoydo Firmicutes) 9&odgoo [23]. 53539 boswopgdowsb 333e0930M983s godmyggl obggg sd@o-
bmdsJBgdogdo (Brevibacterium, Rhodococcus, Arthrobacter p3>090l), L3m@gdol {o@mdmdbgeno
doJBgdogdo (Firmicutes goangdols, Paenibacillus s Bacillus 3569dol), @mdagdlsi dggdanosm
SOMISGH Y0 bogOmgdols woTans [23, 24, 25] s a@sdyge@ymgomo, bmdogHsw Jsgmgogy@o
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b5]BgM0gd0, s@{g@ommo Gmym® 3 sbomo ggo@ols (Salinicola), mxsbols (Halomonadaceae), &o-
39®o0 dBodol (Salinicola socius SMB35T) (o®Imdoagbangdo, Gmdggboz 0b@EYds do@ogros-
bmdol Godmnm ©osdsbmbdo (5-300 o/en NaCl) [26].

Lodo@mggenml Bg@odmaool Mm@ @gaombdo, 39@dme smdmbsgamgm Lsds@mggamls dgns-
d0d boosagddo (gobgmo) s J39dm Jo@maol boswapgddo, Mg gdlisg sbobosmgdls ds®o-
ol domsao  3mbigb@@szos, dglfsgmog ofbs dognmygomy®o doi@mbgmdygamo  Lemgmgdo
[27].

9 339L0Asdol s dobo WobsddAMIangdols Jogd ho@Bo®gdyeo ggemggol Igogasw SMdm-
hbps, MM yggarsby IGsgom@oibmgobo s IMsgs@mag@mgsbo dsmmyoma@o Jog@mgm-
@om, dom dm@ols dJog@mbimdygamo Lmgmgdbom, bobosmwgds 3gdolbols ds@ogosh Fdolbomsb dod-
09050y bosEsygdo s sansbbols ggamols 3gMoxgg@doygeo spaomgdol boswsygdo, goggobombols
Jawol (gobgmo) aolfgMog. 33erggol Jgogase LoJo@mggaml dgsdmdo boswapgdowsb godm-
yogogo 0dbs dog@mbimdygamo bmgmgdol 196 dsgrmgomy@o 3ye@ s, Omdgmmmnsgsb 94 3o-
bgmols Ggyombo@sbos s 102 — J39dm Jo@menol densTmdbdo boswsagdowasb.

Jodmggaro 3936090 gdol dog® dogrmgomgdols bgmgdiool dgogaew gobgmols dgnsTdmdo
booapgoosb godmygmeogmo ogm 4 9JbBOdsmdo Jsgmgogy@o Jog@mdo3gdgool  gyen-
Anes, 14 dogm@emag@sbdygmo, 16 bmdog@o s 10 bogangdo dsgmagoemy@do d@sdo. Lobg-
b0l 3gmgboengdol asblobwgdol Jgogase osmdmbbs, @md 4 9JLbE®gds@@se dogrmeo-
@0 bodBg@oosb 3 Aspergillus-ols ago00l Fo®ImIo@ygbgaros. dogm@Bmen g@sb@gdols x -
)do s@dmhbps Aspergillus-ols, Fusarium-ols, Allesheria-ols o Penicillium-ols 3350930l 390 @ -
@g60. bmdog®o Joemmxzommgdo  [o@dmeygbogro oym  9dgBgloe  dog@mmlbzmdygmo  Lemjgmgdol
2350 9500.

9 339Lo@sdols 33em 930l Dggagdosb asdmdwobody, J3gdem Jo®menols densdmdo bosgs-
3900l dog@mgem@ols dgoagbo@mdsdo doMomswo smdmhbes d030Mm30g@ ool dogrm@mang-
@obB o Bm@dgdo. 33dobol ool s Lmg. Losmoxgagl (gobgmol) dgdmas®gbols densdmd
booopgddo owyobes 25 Jsemm@Bmegdsb@yeo d@Godol s@lgdmds, 7 3ym@g®s 9JuE®Mgds-
@l dogggmgbs, 12 — bmdog@l s 8 — byl Joemxzomgdl. smbobodbsgos, M3 dog@m ;-
390 Lmgmgdols a35696do, Gmdmgdoi 0gb@ogoEo®gdygmos dJasdmd boswsygddo, ¢dg-
Aabo agbgogds JogdmdogBgools ds@m@men g@sb@ygamo Rm@dgdo. ho@omgdbymmo 33e0 93900
0d5bg doygmomgdl, O®I oMb boswseygddo JomB M@ g®sb@gdo s gJlEMgdogy@o Jo-
exogdo  ©md0bo®gdgh; 3Ms]@ogmse 5@ oMol oddmpagboao Lyl@o dsgnmygom gdo.
6o 30 9bdo@M0@0sb boospagddo 0dgosme agbgds gJliE®gdogy@o Jsgmgoegdo. o ©mdo-
bodgol LylRo dsgmagogy@o bmgmgdol gm®dgdo. smbsbodbogos, M g. 339Lo@sdol godm-
3880 930Lb dobggom 3ygdobobs s Lomogegl dansdmdo bos@opgooesb smgdyan bodydgddo
9393 9bo© 253039 gogeos: Aspergillus-ols, Penicillium-obs ©o Fusarium-ols a3s®ols do3@0m6-
3obobdgdo, dgdwgy dmols Trichoderma-Ls ©s Mucor-ols ygoMgdo. bbgs ags@ols Fo®Imdsgo-
39bewgdo 0dgoomo aabgogds. Aspergillus-ols 3500 Sbggg RoOMMEss [oMmImwygboao Fodans
> dogd0(s bosapgddo, doa®sd Gyol Gyb boswspdo ©mIobo®gdl doGomswaw Penicillium-ols
3560 [27].

hggb dog® ho@odgdyao 3¥dobol Bdol dodwgds®g bossyol asdmgganggom sdmgerob-
©> dogrm@o@®o 53mbogogs@m@gdo (7 d@odo) o Lmgmgdo (2 d@sdo) (bob. 3 ©s bob. 4).
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bsb. 3. dsgmmgomado s3mbogogs@mmgdol Gsdgon: (Lsagggdo sy — beod33g3@mbosbo
59am0mbo; 39 G0g0Mgdol boby@dmogmods — 6 mg/msdyg): 1 - Am —15-4;
2 - Am —15-6; 3 — A-15-3-a; 4 — Am-15-7; 5 — A-15-5; 6 — A-15-4; 7 — A-15-3-b

bob. 4. dsgmgomygdo bmgmgdol IGsdgdo: (bsgggdo sty — asgbyg L
392305300 gd0b baba@dmogmds — 14 Eeg/msdg): 1 — Act-15-1, 2 — Act-15-3
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oliggbs

5dM00, dommyomg@o dJogOmm®asbobdgoo Jmsdmd Fymgdls ©s boswsydo godmnm-
55 353039 gdyeo; agbogds obgmo mxsbgdo, Gmym@oiss Halobacteriaceae, Methanosarcina-
ceae, Halomonadaceae, Paenibacillus o Bacillus. 3s@ogools 30b39b@®s300 3oMgdmdo s@gygao-
@90l dsgmgomgdol mgobgdMog s MomEgbmdMog dgygboemmdsl. Jsgmgomgdol o6 339-
Y00 X39YR0 Bobom@maoy@o© 5JBoydo bogmogmgdgdols osfBoyg@o 3OmY3gbRgd0s. LoJs®-
0ggeml d@sdmdo boswsggdo doGomsps [o@dmeygbognos Jsgmaoay@o  dogdmdo3gdg-
dom. 33dobol Bdol dJodwgdo®yg boswsygddo agbogds dogrmgomy®o bmgmgdo ©s sdmboggogs-
BM@9d0, mydze 3300y AomEgbmdom.
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MICROBIOLOGY

HALOPHILIC MICROORGANISMS
M. Tzulukidze, Z. Lomtatidze
(Sokhumi State University)

Resume: There were analysed the works of Georgian and foreign researchers about the diversity,
taxonomy, specifics of the proliferation, variability in anthropogenic conditions of halophilic microorga-
nisms. There is considered the prospect of using halophilic microorganisms in practice.

Key words: diversity; domen; ecosystem; halophilic microorganisms; taxonomy.

MUKPOBHOJIOI'UA

T'AJTO®UJIBHBIE MUKPOOPI'AHU3MBbI
yayxkunze M. /l., JTomratuaze 3. L.

(CyxyMcKwii TOCy 1apCTBEHHBIH YHUBEPCUTET)

Pe3ome. AHanu3upyroTcsi paboThl TPY3UHCKHX U HHOCTPAHHBIX MCCIIEAOBAaTENCH 0 MHOrooOpas3uu ra-
J0QWIBHBIX MHUKPOOPTaHU3MOB, TAKCOHOMHUH, OCOOCHHOCTSIX PAaCIpOCTPaHeHHUs, U3MEHYUBOCTH B aHTPOIIO-

TCHHBIX YCIIOBUX. O6CY)KIIaeTCH TNEPCICKTHUBA IPUMCHCHUA I“aJ]O(i)I/IJIbHI)IX MUKPOOPTaHM3MOB Ha IIPaKTUKE.

KiaroueBnble ciioBa: FaJ'IO(I)I/IJ'IBHBIG MUKPOOPraHHU3Mbl; TOMCH, MHOI‘OO6pa31/IC; TAaKCOHOMUS; SKOCHUCTEMA.
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BIOCHEMISTRY

BIOCHEMICAL PATHWAYS OF ALZHEIMERS DISEASE
N. Aleksidze
(I. Javakhishvili Thbilisi State University, Medical University GEOMED)

Resume: There is considered biochemical bases of Alzheimer's disease at the level of neurotoxic
amyloids and those preventive measures, that will reduce the risk of Alzheimer's disease.

Key words: Alzheimer’s disease; amyloids; enzyme secretas; neuromediator.

BUOXUMMUAA

BUOXNMHNYECKASA OCHOBA 3ABOJIEBAHUSA AJIBIIFAI7IMEPA
Anekcnnze H. T.

(TOumucckuii rocygapcTBeHHBIN yHIBepcuTeT uM. M. J[xaBaxumsmim, MeaUIIMHCKUN YHHBEPCUTET

GEOMED)

Pe3rome. B cTatbe paccMoTpeHB OMOXHUMIYECKHE OCHOBHI 00JIe3HN ATbIraliMepa Ha ypoBHE HEHpo-
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ENERGETICS

RATIONAL USE OF GEOTHERMAL ENERGY FOR HEAT SUPPLY OF
RESIDENTIAL HOUSES

E. Pantskhava, K. Vezirishvili, K. Mchedlidze, M. Jikhvadze

(Georgian Technical Yniversity)

Resume: There are presented the results of tests related to the smartest use of geothermal waters
during their consecutive exploitation both in heating systems and for hot water supply are presented. The
expediency of combined use of geothermal waters, that provides the considerable economy of fuel and
improves ecological status of the environment is substantiated, as well.

Key words: bore-hole; exploitation; geothermal; heat supply; mineralized.

JHEPTETUKA

PAIIMOHAJIBHOE IPUMEHEHUE T'EOTEPMAJIbHOM SHEPTUU 151
TEIIVIOCHABXEHMUS )KNJIBIX TOMOB

Manuxasa J. B., BesaupumBuiau K. O., Muenamuaze K. I'., JLxkuxsaaze M. [x.

(I'py3uHCKHI TEXHUYECKHI YHUBEPCHUTET)

Pe3tome. [IpencraBiieHbl pe3ysibTaThl OMBITOB KAacaTeIbHO CaMOTO PAIlHOHAIBFHOTO MPUMEHEHUS I'eo-
TEepMaJIbHBIX BOJA TPH HMX IIOCJEAOBATENIBHOW SKCIUTyaTallid KaK B OTOMHUTEIBHBIX CHCTEMax, Tak W IJs
cHaOxeHus ropstueit Bogoi. O60CHOBaHA 11eeco00pa3HOCTh KOMILIEKCHOTO NMPUMEHEHHUS Te0TepMalbHBIX
BOJ, UTO JaeT 3HAYMTEIFHYIO SKOHOMHIO TOIUTMBA M yIYYIIaeT 9KOJIOTUIECKOE COCTOSHHUE CPEIbI.

KioueBnble cj1oBa: I‘COTCpMaJ'ILHBIfI; MHHCpaﬂHSOBaHHBIﬁ; TeHHOCHaG)KCHI/IG; CKBa’XMHa,; OKCILTyaTalus.
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ENERGETICS

ASSESSMENT OF BIOENERGY POTENTIAL OF GEORGIA AND POSSIBILITIES
OF BIODIESEL PRODUCTION FROM VEGETABLE OIL

T. Akobia, E. Pantskhava, K. Vezirishvili, M. Jikhvadze, K. Mchedlidze

(Georgian Technical University)

Resume: The bioenergy potential of Georgia and possibilities of biofuel obtaining from bioresources,
in particular, from vegetable oil are considered in the work. When assessing the engineering processes of
biofuel production, taking into account natural climate conditions of Georgia it was revealed, that from the
energy and economic viewpoints the use of plant canola (rape) for biofuel production is one of the most
effective methods. It is cultivated in laboratory conditions and its biomass is used for biodiesel production.
On the basis of conducted researches it was established, that rape crop is well adapted to natural climate
conditions of both western and eastern parts of Georgia. The second part of the study deals with the method
for rape-oil transformation into biodiesel, according to which in the laboratory of organic chemistry at the
Georgian Technical University a biodiesel was obtained from rape-oil through etherification.

Key words: alternative; biofuel; corrosion; energy-efficient; pre-etherification.

JHEPI'ETUKA

OIEHKA BUOSHEPI'ETHYECKOI'O IOTEHIIUAJIA TPY3UHU U
BO3MOKXHOCTH TPOU3BOJACTBA BUOAU3EJIA U3 PACTUTEJIBHOI'O
MACIJIA

AxoOus T. T., [lanuxaBa J. B., Beaupumsunian K. O., Jlxuxsaaze M. JI:k.,
Muenmuaze K. I'.

(I'pysunCcKuit TeXHMYeCKU yHUBEPCUTET)

Pe3iome. B paboTe paccMoTpeH OMO3HEpreTHUecKUil NoTeHIUal [ py3un 1 BO3MOKHOCTH TOTYUYCHUS
OnoToruMBa U3 OHOpPECYpCOB, B YaCTHOCTH, U3 PaCTUTENHHOTo Macia. [Ipu oleHKe TeXHOJIOTHYECKUX Ipo-
[IECCOB IIPOM3BOJICTBA OMOTOIUINBA, C YYETOM INPUPOTHBIX KIMMATHYECKHX ycCloBuil I'pys3um, ObUIO BBHI-
SIBJICHO, YTO C DHEPreTHKO-YKOHOMHYECKOH TOYKH 3pEHHUS, OJHMM U3 HanbOosiee 3(PPEKTUBHBIX METOHOB
SIBIISIETCSL MCTIOIb30BaHNE PACTEHHUs KaHoMa (paric) Ui mpou3BoACTBa OuoTomnea. OHO KyJIbTHBHPYETCS B
7a0opaTOpHBIX YCIOBUSAX W ero Oumomaca MpUMEHsETcs Ui ToydeHust Oumoamsens. Ha ocHoBanum mpo-
BE/ICHHBIX HCCIIEOBAaHWN OBLIO YCTAHOBIICHO, YTO KYJIBTypa parca XOpOIIO IpHCIOocabIMBaeTcs K IpH-
POIHBIM KIMMaTHYECKUM YCIOBHSM Kak 3alaJHOM, TaK W BOCTOYHOH 4yactu ['py3un. Bropas gacts uccie-
JOBaHMs KacaeTcsi METoAa MpeoOpa3oBaHUs ParcoBOTO Maciia B OMOIU3eNb, COTJIACHO KOTOPOMY B J1a0o-
paTopuy OpPraHuYecKOr XUMUHU [ Py3MHCKOTO TEXHUYECKOTO YHUBEPCUTETa OMOIU3EIb ObLI MTOTyYeH U3 parl-
COBOT'O Maciia IyTeM 3TepU(pHKAIN.

KiroueBbie ¢j10Ba: abTepHATHBHEII; OMOTOIUINBO; KOPPO3HS; IPEITEPUPHUKAIIST; SHEPT 0P PEKTHBHBIH.
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056 YgBo390s, MoEasbsi 0lobo auboy®se #Mgbgb msdom, GmEgLsi domo sbsbgs momd-
dols dgdemgdganos [1].

2004 a0l ,,3@sbl3m@@ gobswsl™ dogd ho@do®gdymo 33em93960L dobgogom, G@0b-
ggms 15 % gxobgds Ladsgdm bmdsgol (3bgodl, mMogg g@Omsl s ddsggdl — 13 %. Lo-
3590™ bemdsaeols 3m@39Lbg Jmwols B@Mobggmms o@AYdgools 11 %, bmerem oboxmd dg-
Jo60bdbg — 9 %.

930030l Losgosgom gbog@mnbmgdols bospgbdml dogd ho@omgdymo  4s3m 33939000
1999-ob 2008 (enodyg gG0bggangdmsb dgxobgdom 25dmfggymmo sg3o®ogdols 44 % d@oggdols
50569065 25b5300Mds, 31 % — ROMgdol ©ob0sbgdsd o 13 % — Jod@ol wsd3ago ,,dodg-
ol AFgmdMoob godmlgasd. smlobodbogos, MmI Ladogdm bmdsgrols 3bgo®ol ©sbosbg-
b0l Jgegase 253mfgggemo 5350090l MomEgbmdsd Fbmenmo 8 % gswaobs.

sbg MM, gMobggagdmsb dgxobgdol Jgwgaom obosbes dMsggdols 42 %. 53 dBsggools
939Hgbmdol sbosbgds ogm: FAu@om@gsJHogeo (Hyedmggb@oms@dm@gmo) — 56 %, Gy®-
dmb@sbbymo — 38 % ©s wyydgonsbo — 6 %. GOMYdoL obosbgdoby dmwomws 31 %, [obs
dobobg — 13 %, 3bgodbg — 10 % s go@3ybby — 4 %.
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1120 3 Lodomargbyg (wogdm@by, 1974 (). dog@dszool wdmb hodgdo dgubodbsgm g3909LEoL
dnobg (9144 3), agegdol yubpo — 2229 3 Lodowengbg olisgegm gg@mm3sls s obansbosl
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sdobmab  sgogdodgdom gdyndoggdygm 0dbs mgomdg@obsgols g@0bggmgdmsb dgxobg-
b0l dognols aosbgomodgdols Igmmwo go.
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5b dgbgdols seaomsdyg. 3s5Tobowsdy, Lobgbgs domsao (bggols dJmgag 3030 s Mg gdey-
o (bgg0l dgomgdom boby@dderogo 3g@omwo.

oMAYgdol Lofgol Imdgbddo ogobpdygeo Lbbgyaol (obs bofomo ©gnm@domgds
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30l gm@dsl (bob. 2). gogobpdyge Lbgyedo [o®dmJdbomo osd@ydomo Fomols g@mbEo
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93obs bofogmols Bog® beywgdog dJow{gg0l @Ml Gmaos ©s gobolsbwgmgds Lbggaol Lo-
a®@dobs s LobJo@ols dggodwgdom, g. o. %—mo (L — gogmobp@gmo Lbggmols Log@dy).
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sM@ygdols Imdgb@ddo dodlodogydo [bgzol aoblobasbmgdagow odmoygbgds LoliGgdols
Jd@omdol MomEgbmdbols (33anoggdols mgm®gds, A®dgols msbobdow, LolBgdol Jmd@smdols
omEgbmdol (3gmoggds Omol Ms0dg dmbsiggmdo Yo®ol LobRgdsoby Jmddgoo aodyg do-
eools 03390l

sMAYgdols dmdgb@do boyool Godmmdol ghHmgymbg Jobymmo sdyb@ykgdbyao Lom-
bols dsbo:

AM = pV At 3o/,

Losi o o®ol Lombols Lodjg@ogg, 3a/0%

v, — dmgdygen dobogsTo wo®@ydomo @Gogmol gog@gegdols Lohdo®yg, @mdgaoi >do-
39 doboansdo dyg@omo Gogwols Lohds®ols Gmenos, 3/(d;

At — @m0l dmbsgyggmo, (9.

od dobols Jmd@omdol @omgbmds:
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oo Vo s@olb Fo®ddmbabgomo Goobo®ol gm@dols mbggswo Lbgyaol LobhJotg o®@ydols
dmdgb@Bodwyg, /(3.

dognols (Imgdgee Jgdmbgggedo oggaolibdgds doJlodogy@o [bggs) 0d3ygabos p,.. At

dd@omdol MomEgbmdols (33aomgdol mgm@gdols mobsbds:

PV At-v=p At
boosbsi @od@Bydol dmdgb@ddo Lombols dslodseny@o §bgge:
Pmax = PVIV-

doJLodogy@o @os@BYdol dogns go@ol doJlodogydmo [bggols wo Gomobo®ol gobog-
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pS-v-At = S/A; v ,
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boosbo g@goymmodn: p=va.

RM0b39egbmsb dgxobgdol dgogas godmfgggmo ©sdiEego Jmeymol ©obsdogol dg-
Lol{ogemo d904dbs domgds@ogy®o dmwgemo, Gmdgols Jobgogomsi ho@o®ws Fgdwgao domg-
35303960 943903963 gdo.

d9-3 bob-bg bohggbgdos abc dogrols 0d3ygenbol (body@danogmds 0,0025 () dmJdgogdols

Jgegao godmf{ggymo Jmymol as@ssEaomgds. 3M5x8030056 bomgsw hobl, Gmd de dm-
6533900bg dm@yeo IMdOsmdL dognol 0339 lbol JmJdgogdols sdmsg®gdols dgdmgy, beognm

ef dmbsgggmo dgglodedgds dmeyanols de gosseyoggdol dgogasm godm§ggyeo dg343dey-
g0 boddo®ol dog@ dmeyeols 939bgeon Jd@omdsl.
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Jogemodgools ybom ho@o®gdygmo 3ganggol bogyydggenby.
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oo M o@ol dmeygaol dobs; N— Fobsswdpgamdols 3mgxno3zogb@o; c— Lobobdg, P— 0d39-
@ lyg@o dogns, Omdeols dmddgogdols boba@daogmds gobolsbwgmgds 0,002 +0,03 §d-ol 3g@o0-
MO,
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G0l d9dgy, 3odmfggaeos g@Mobggmmsb dgxobgdols ac Imdgb@ols 3g@omedo dowgdayeo
306930490 9bgdao0ol dggyo, @obsi mgombommom ssbEymgol 334 bob-by [o@dmwyg-
bogro dmeyaols aopssaoagdgdbols dgbsdsdols Lohds®gms a®ox03960. Jo@mensz, B@0bggen-
05b Jgxobgdol dmdgbddo Imeyeo dgobog@oe wgdyemdl ab LobJs®gl, oby gobg@ogy®
96902050, @ols dgdggmdomsiz bom@Eogmegds dnwymol Jgdymdo de dmd@smds dgbodsdolo
bc LohJo@ol godwbols gmbby, GmdgmoiE Jmsghogds ¢ §gd@omdo, sby GmEglsi dmpogeols
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30900 96900l bodx by dmeygao 0fygdl 93bgeom ef Ind@omdsl dgbodsdolo cv Lohds-
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6ob. 4. 0,0025 §3 bodatdemogmdol 0d339mlygdo doarols gpgyswe
3583990 Impymols de s ef yo@ssEyoagdgdo gbodsdolo Lobgs@ol
ab ©> be 3mbs3y39mgdol Mmsbbangdom

LoobBg®gbms, @s Amel SO gol dmymmsb dJodos@mgdsdo boddos®s (ob boddomy-
b0) BM0bggemsb Ygxobgdol M. s@bodbygmols @sbsbyl@gdmsw aobgobogmm (1) wogg-
9bGoog @0 aobBmangds € Mgzo0 g gdgb@Gol, oby bsddomol ao®gdy:
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d9-5 bob-bg bohggbgdos dm@ymols dmddomdgdo olgmogg ©obsdogydo ©s@goMmggdom,

Omam@@3 393 bob-bgs [o®Imagbogno. s@lbsbodbogos, @mI o3 dgdmbgggedo boddo@gdo do-
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APPLIED MECHANICS

THE METHOD OF CALCULATING OF THE DYNAMIC LOADS OF THE
SECURITY MODULE OF TURBO-JET ENGINE OF THE AIRCRAFT

A. Maisuradze, S. Mebonia, M. Chelidze, N. Tabatadze

(R. Dvali Institute of Machine Mechanics)

Resume: There is considered the shock interaction of the protective module of the turbo-jet engine of
the aircraft with a bird. The method for calculating the collision force of the protective module of the turbo-
jet engine of the aircraft with a bird is proposed, which is based on the theorem on the change in the amount
of motion of the system. The mathematical model for the study of dynamic phenomena in the collision of the
protective module with a bird is developed. The experiment carried out using this model showed, that the
elastic elements in the design of the model perform damping function and partially reduce the force of

impact.

Key words: aircraft; bird; impact impulse.

INPUKJIIATHAS MEXAHUKA

METOINKA PACHETA IMHAMUNYECKUX HAT'PY30K 3AHIUTHOI'O MOAYJIA
TYPBOPEAKTUBHOI'O IBUTI'ATEJIA JIETATEJIBHOI'O AIIITAPATA

Maiicypanze A. U., Meoonus C. A., Yenuaze M. A., Tabaranze H.T'.

(MucTuTyT MeXaHuKH MaruH uM. P. JIBanm)

Pe3tome. PaccMoTpeHO ymapHOe B3aMMOACHCTBHE 3AITUTHOTO MOAYJIS TypOOpPEaKTHBHOTO TBHTATENS
JIeTaTeNbHOTO anmapara ¢ ntunei. [IpeamoxkeHa MeToarKa pacdera CHIIbI CTOIKHOBEHHSI 3aIIUTHOTO MOJTY IS
TypOOPEaKTHBHOTO JBUTATEIIS JICTATEIBHOTO amnmapaTa ¢ MTUIIEH, KOTOpasi OCHOBBIBAETCS HA TeOpeMe 00 U3-
MEHEHUH KOJUYECTBA IBMKCHHUS CHCTEMEI. PaspaboraHa maremMarwdeckas MOAETh ISl U3YUCHUS JUHAMU-
YECKHUX SIBJICHUU TIPYW CTOJKHOBCHHUH 3aIIUTHOTO MOIYJS C NTHICH. DKCIEPUMEHT, MPOBEACHHBIA C IIO-
MOIIIBI0 ATOH MOJEINH, MOKa3al YTO YIPYTrHe 3JIEMEHTHl B KOHCTPYKIIUH MOJETH BBITIOJMHSIOT NeMIpUPY-
IOIYH0 (PYHKIIMIO U YaCTUYHO CHHUYKAIOT CUITY yJapa.

KutoueBble ciioBa: jieTaTeNbHBIN anmapar; OTUIA; yAApPHBIA UMITYJIbC.

86



03 (™M06J063%0S

LSGIR0 SOBIBOL dSIBSIGI6SH0S6MJOL FIFC0®IBOL 30HIHIBO
9094209 3ghbmdgoeo, ds03 dogensdosbo

(Lodsdmggerml Bgdbogg®o 9603g9@Lo@dgdol . JodEbymsgsl Lobgemdols Fysems
d99Mbgmdols 0bLB0@ YA, Ll ,,Logyoe3mmgd@o®)

®9b093g: m(39d90s @GP0 sMbgdol sbgdagols ©s s;mgolgdols Jmgag obHm@os. ©s-
396005 Lodo®mgganml 30@mdgdbolomgols dsmo g30@s@Ggbmds Lbgs Labols s@bgdmsb dgosdyg-
dom.  aobbogoygaos  gJl3enys@oiools 3@mEgldo Loddmgddm  gosbao®0dgogdmsb dods®mmgdsdo
@O0 5Obgdols  2odBoMmYbo@osbmdols  dgdzo®gool  Jobgbgdo, asdm{gggmo  Loydwgbgdols
(0ao09d0Ls s Qo gdol) 5AMSbdsM0 X EMToms s Folimsb ©sgogdoMgdymo (3o 3970 -
@900l Jobmdols 330 gdom. sblbognos @ws@gdosb Fyamol gowdmemgmols dobgbgdo. do@omswo
dobgbo Lfmege Imdwggbm wo@ols dgdiEo@gdgao Jobmbdom asb3o@mmdgdygmo Fymmol asb@@oeno
Lbo@®dgs ob do@sgmogg®o bob@mdol 30Mmmdgddo [ymols bsgowols dgmeyg dgywengdygao  Lo-
@0l gooko@dgds @o@ol dglodsdol aods®mo@by. dgdydoggdymos Mg3mdgbosiogdo Loydwg-
6gools s@omobado@o xmdol Jobgbgdol s@dmbsgbgtgmsm Gmam®iG ddgbgdenmdol, olg 93
L3gogo@ ool 30l do.

U53356dm bodYggdo: sOomobodo®o xMmds; 2o3GoMbs®osbmdol FgdEodmgds;  Jobmdols

(g0 gds; oMgdols dgglgds; @o®ymo s@bgdo; Igywengdymo Lbow®dggdo; Fymols aowdm-
03M5; JoMageozydo bob@mdo.

dglbogogmo

Lo@(yogo  os@bgdosb Fymol ©obogodpgdols dgdzo@gdol Logombo  goblis gyom@gdeyan
db0dgbgenmdsols 0dgbl XXI Loygybgdo. gawods@ols aamdsemy@o 3geromgds ©s dolmob o-
3530 gdgao boargdgdol dgdizodgds 0f393L dwobo@gms Hodmbopgbols gengdols s dgogyow
— La®dfyogo (yewol gxnoiodlb [1, 2]. sdsbmsb, dmbosbamgmdol Gomegbmddog do@gosl msb
9bs sbaregl Lmgaol dgy@bymdol 3GMEYJEool [omdmgdol bOwsE. Fymol ©@obsomygd-
0ob b@dmas ymggemgol ogm dgerom@sioobs s Tysgms 399@bymdol ggamlb baddmyd-
A s bogdldemgs@oEom measbobsiEogdol Loddosbmdol gOm-gomo 3Gom@odg@geo dods-
Ao gds [3] eyl goblsgym@gdom (30390 sl gl Logombo d300gFgeosh s@opya @g-
200698do. Fangdols gobdogermdsdo s@bodbyenr 3OMdegdoby I9domdls dIdsgogmo Jggybols 0d
@930mbgd0l Ladgbogdm-33egz0mo m@Asbobsz09d0, Lowsi bo@dfgsgo dofomdmJdgogds Lem-

ol dgg@bgmdols bLogyydggenrls Fomdmawagbls [4].

87



do@0mdEo bsfomo

Lo®@(yog0 Fyeol ©obsgo®agomsb d@dmgols g@m-ghmo Loygigomglem Lodygsamgdss sbo-
Vygmdo @ 30bsdg@mbols 3mbl@®yd3ogool godmygbgds s@bgdols Inbsdo®ggmgdmsm b gdge-
e 33900L dnbsfymdoe [5]. XX Laygnbol 9o 3g@ompobomgol sbsfymdo @jgobsdg@mbols
oM 950l g0dmygbgds [o@dmowygbos gOm-gh0 gz9eobg 390L3gA o Jods@m gy gdsls Lod-
Tyogo Lob@gdol dgboddbgemow. sLafymdo @30bsdgBmbols 3mblE®dYJ3ogoo godmodbggs do-
o gdbmmmaogdmdoms s 3dgbgdbemdols gogdol Lodzo®om. yods sdobs, bolosmwgds
doomo ba@olboms s Logdldenys@ozom mgoligdgdom, Goi go@sb@odgdyamos domo  Joo-
bbyano {o@dmgdoom.

oMo >Mbgdol 30Ms300gd0l 3gHdgBoboios 9bdybggmymazomos Jmbogmo Lowgdg-
dom, @mdgems dgg9ddgs bpgds wo@obs o doldo aodwobodyg (yamols Ymbom. dowgdyemo
LJgdol gbodsdolbow Fyamol gogmbgols mogosb sEogngdol Jobbom @os®gdo ybs dmgfyml
bog@gbgdby, Goms s@Lgd o oBZ0MMGs yosgi3gl Ibmerme 30M5300gol. sdobmsb, Loye-
©gbgdoli Lods@aol (335 gdsmds  Lodgoggdols odarggs godgggaee RoGamgdbdo Yy g-
dgagmazoen 0dbgl s@bol B@aslols golifgdog @geoggnols YLTm@IsLimOmds.

0@oosdo sOLgdgmo 3MoBogol aobos®gdoms s pomgomolfobgdomn gmgog Loddm-
0o Log®zgdo 30390 mos®gdo asdmhbes aolygmo Logysybols 60-056 Fangddo. Lbgswslibgs
@930mbdo  2odmygbgdgmo oym Lbgowslbgs 3mblE@ydiool, 03-psb 1.5 3-3pg Low®@dols bo-
bgg@oe [@ogeo, bobgg@om gaogliy@o, 3s@osdbmy@o @o®gdo, Mmdgmms Loydrgbgdol Lo-
domang ssbenmgdomn 2.5-3.0 3-I dgoagbes. Lo@fgogo s@bgdols Jmfgmdols &3 3Gma@glygeo
dgmmeols smgoligdols 3ombgdo omgengds LsJo@mggerm, @mdgmoi ao® 3399 foms© ©s0b-
A9 gLgdbyao oy 0dom, M3 sObgdols F@sligdo bogargdow gmgomoym ©sdmgowgdbymo gL-
Fo@dolb{mdm saomdpgdsdgmdsby.

XX Loygnbol 70-006 (engddo ho@ods slofygmdo @30bsdgBmbols 3mbld®ydiogdols
9605035305 [gomliodgy®bgm 3ddgbgoermdolomgol. @oMgdols d@sgomag@mgsbo 3mblE®ydio-
960056, OMaMO3 9ROM Fglbmmmyoy®o Fo@dmgosls ©s Jmb@Hsgol @dml, dg@bgyw olbs
JIP ds@ 30l (JIP-4, JIP-6, JIP-8, JIP-10) o, dglodsdobow, mmbo bemdol (40, 60, 80 s 100 13
Lo®dol) 3o@odmeny@o ms®gdo. boydegbgdse 2sdmygbgdyeo ogem bodobyxgdo, Lodod jgang-
d05b0 aoMgdo s Logdwgbo Roagdo. smbobodbsgos, GmI Lsds®mggeml 3o6mdgddo g3o-
@53 gbmds gbodgdmws asMgdls s Foagol.

80-00b0 (argdol @sliofyoldo ,,LoJlob{gom3mmgddo® (sdgodsw, bl ,,LodVyoem3@mgd@o®),
Aamam® 3 [odyzebo m@asbobsios, sbm®Eogmgds mo®ymo s@bgdols oddmgd@gdol, (om-
dmgdols s gl ys@oool asdmEeomgdol asbbmaswgdsls [6]. Lodydom 3@miEgldo aoo-
335 0m3 9l ys@o3osdo dgmayo s@bgdol bofomols 2s3@s®bs®osbmds Jgoomgdom b -
950 0gm Lad@mgdBm 360dgbganmdsby, o 0fggges Tymol go@dm@gdsl bmaogdho Loyd-
©gbbg. gb BoJBo dgobodbgomws MMM gO0oB0gge by dgdo (5d0g®gogisliosdo), sliggg j@o-
Bognebg bogangdo Jobmdols (dgo sbosTo) dgdmbgggedoi. o3 s@bgdols boggeomgdsd yodm-
oge00bs dobgbo. gl oym bog@egbgdol (ao@gdols s Bogbol) s@oMSbSOsM0 X @M. s@o-
05b5d@Mdols bowowyg smfggos 5-6 13-l (Lodysenm dbodgbgermds — 3-4 13-l5), @o3 dggbos-
AYyg0bgdmes @s@yao sdbgdolomgol Jomgdyamo IdGseo Jo@ogols Lowowgl. x©mds godm-
V3990 0gm ob bog@egbgdol gudol s@osbomsbom (s@sbsgdo@olo) yodgg@oggoom, ob @odg-
b0l 30Ma30Mgdoab [ymols aogmbgom, ol Jgogaomsi 3339m@ee 03gmgomes Rgdol y@4y-
bAol 3gdobogyg®o dobsbosmgdangdo [7].

b9350b0dbyeoesb godmdpoboty, aozgm©s ©slgbs, MM 2od@oMYbs@osbmdols dgd-
(300gds Logdgbgdol dodlodsgny®o xmdol sepomgddo bpgds Fymol ©mbol dmds@gdols

88



3odm (oM gdols dmAF omob dgoo®gdom) @o@yo s@boli bAymo dgglgoolsls (bob. 1). o3
oliggbol dobgwgom, @g3m3gbsios gogfos wsdgdols dg@bggzol IOywgdols 3m@gBoMgdsls
domo 9933009090 3od@o@bomosbmdols gomgsaolifobgdom.

““————-_-EE_______:—*— %%% e — e e’ jhb

PE |

bob. 1. 259@5609gbs®mosbmdols Fgdz0cgdol Lgds ,,3mEbomo gggmol™ Bgdo@mgdobsl

JgdamdTo goodgzgs, MM Fymol godmmg®s bpgds s@do@E™M @as®ol dsJlodsgny®o
d9g3bgdol WAML s, Mo3 Yggeobyg LoobBgdmglms, godmegdol saomo dgodangds Ly
o0 9dmbggmegls Logdegbl ©s ogml dolyob @odwgbowdy dmdm@gdygmo ©obgdols dods®mey-
0 9b0m.

Loddoml hodemgdols dogbgosgsw, 30mdagdol goslyzgdoby dgdomds a@dge@gdmos
dasgomo Panols gobdogermdsdo. bogddgdo hogdmgbgb Lods®mggenml Jop@m@gdbogobs s dg-
@om@o300l  bsdgbogdm-ggemggomo  0blBodgBol (sbarsbpgmo Lsds®mggeml  Ggdbogyco
960390LoRgBol 3. JoOEbymsgsl Lobgermdols Fyomms 3g9@bgmdol 0bbEo@dy@do) Igcbogdyg-
b0@3. boby®daogo Loggarg 053300390900l dggyom aodmgeobes dgdwgao  3obmbbmdogd -
dg00:

e (gomo Jgodagds godmomgs®ml @o@oli s@sbogmgd 60 %-om dggligdolsls;

e aodmmg®ogo Fymol dmEygemds dom 9a@m dg@os, Go3 PROM ©owos baydogbols
N 0Mdo;

e (yamol aoedmmgds doGomswpse dgobodbgds 35Tob, Gm@Es wodol Jobmdol 360dgbyg-
gmds sbepml s@ols g@odogyemsb (bbgs d9dmbgggdo aodmmgds begds 0dgosmsw
— dbo@me 35306, 0y bogdegbol xomds 5@ g3l Lodygsmmby Ig@ Lowowgl).

o3 3obmbbmdog@gdgdols sbognobols s 2obdgm@gdomo boggmo®gdom dowgdyero Isbo-
@9dol gBoydo Jglfogmol gogasw dgbodangdgmo gobs godmmgdol (@s@yo oG-
bgdoli 203@s@Ybos®osbmdols dgdi0mgdols) bodwgoemo dobgbgdol oy gbs.

OMamO3 3bmdogos, @s@ol Log@dgs 6.0 3. o 3ggeo boydegbgdol xwomds 1.0 1d-om
0(393L d0degdotg mo®gool Jobmdol dgigarsl 0.00167-0m, Log@wgbol xomds Ah Lowowgby
30 — 303EgdoMmg @oMgdby s@bols i, Jobmdol gogomgdsls i1 s 12 Lopowgdeyg, @o3 bmy
dgdmbgggedo dgodargds s@bol Jobmdls ggoodmo (bob. 2).

sbobodbogos, OmI s@bol sdxo®o Loydogbol dmbsgggmby  Jobmdoli dgdizodgds
939J56mdols 360dgbgermdsdoyg 0§393L 3od@oGYbos@osbmdols dgdEoMgdsl s bogswols Low®-
dol 3obMsl [8], mIgeroi dgodagds Logdwgbol xmdol Looolsash Log@dbmdmso ao-
blbgoggdmwgl (bogools Low®mdy dgodagds as0bs@Eml 9x@®m oo bmdol wodmby yows-
Lgenols >0 goermdsdy).

89



—~——

“V i1=ig+0.00167Ah 4h '|' - i7=ig-0.00167sh "'

—l

bob. 2. 209@569b6561056m30L 9d306980L LJgds @odol Jobmdol YgdiEomgdolisls

OmEgbsa odgmo sObol Jobmdols 360dgbgammds shepmbos 3@0@0s9mmsb, Loydgbols
xemdol ML Fobs wo@oli Jobmdols gob@ols s dmdpggbm wo@ol Jobmdols dgdizomgdols
25dm begds gOm-90mo oMol Jobmdbdol Ygagems 3M0@039msb d0dstmgdsTo (bob. 3), @i
330l {gaol @obgdols bobosmls [9].

bob. 3. 35856 9bsG056mdol Fgd300930L Lgds @s@To Jo@sgmogy@o bobGmdol @™

3bmdognos, @mI Idox®o s Fybodo wobgdgdol Igymergds brgds Jop@sgmogy®o bob-
A™Iol Lobom [10] g@mog@mesgsgdodgdyamo dggmangdygeo Low®dggdbom:

! 4

h_ Y h_ Y
h" =0,5h' 1+8( J“J ~1| @> h'=0,5h" 1+8( J“J ~11,

oo h' o h" s@ol dopdsgmogy®o bob@mdol dggmegdagemo Low®dggdo;
hd@ — bogool gMo@Gogyeo Low®dy.

doOmmoi, M3 9ROM dg@os boydhwgbols xwmds, dJom Yg@m IgBos Jobmdols dbodgbg-
@mdgdol bbgomds s 3ogy 9uOm dgBo 9bos oyml Jo@sgemogy®o bab@mdols dgm@g dgo-
@ goygeo Lom®dg ©s, dglsdsdobow, Fymol aoedmmg@omo d@ols Lowowys.

Tymol d3ocg bodxgool dgdmbgggsdo, Gmegbsig o@boli dgglgds bogemgdos 60 %-by,
s dgmeg dggeegdygao boe®dol 360d3bgemds do@omo@s 5@ o5mgds@gds @o@ols (2oblos-
390@gd0m JIP-8 o JIP-10 mo®gdol) 2o05M0f9dl, (yemols yodmmg®s o6 bogds.

09 @o@gmo s@bols Jobmdo Yglodhbggom goblbgoggds 3@o@Goggeobogsh, Loydogbols
xEmds o6 09m0§393L Fymol @obgdol bobosmols Jgigmol s bogools Jgymengds ©sdx-
o Loyg®hwgbby 0dbgds bob@dmdol aoMgdy. Logdwgboli dgdwgy @o®Po ©obgdols Low@dol
bOEs dgodargds 3md3gblodegl IdGsmo do@ogom. Fymol aodmmg®s dnbsgmebomos, 4y
Loygdegbols xomds 360dgbganmgsbos.

©30m@mb, [ygmol aodmeg@oli saommo ©sdmgogdygmos do@sgmogyg®o bab@mdols
Lbobgbyg. dogomoms, @m@Es bob@mdo dg@dm@omo ob sdo@yeos, ymol godmemg®s dgo-
dengds Jmbogl Logdogbbyg, bogm oy bsb@mdo asbggboamos — Fymols aodm@gmols s o-
@0 530 Yo Yeos Jobmdol g3gmol swyomowsb bob@mdol Loy®dom.

90



oliggbs

* 0o@Pmo >Obgdol gJldege@doiool 3GmEgldo brgds Logtwgbgdol s@osmsebsds®o xom-
do, @53 3odmfggumos ob Log@wgbol ¢33dol s@sbomobs@m aodggmoggdom, ob Fymols
3576300 @@ gdols 30M03000©sb;

* LogMEgbgdol 5@omsbsdoo xmdol odm o@3gmgds woMgdol Jobmdo — fobs @o@ols
Jobmdo 0b@Egds, begm Imdwggbmbo — JoMEgds;

e JofmEgdygmo bodxol dgdEodgds s @o@ymo s@bgdoesb [ymol godmegds bogds
dmdggbm @s@ols Jobmdol dgdxodgdol s Fymol Low®dol bOol b do@sgmosy®o
bob@mdol Loboo ddsg@o s Fybo®o bogomgbol dgygmangdols dgogyo;

* x©mdol Mog0Esb SbsEomgdma @s@ymo sObgbol Jdgbgdemdols AML dgo3z®o 3mb-
AOm@o gbos gogfoml Loydogbgdolomgols 3ydol bodolbmgsb 3mdbogdsl. gJldeney-
5@o300l 3OmEgldo syioegdgeos I9dogo 0533003905 WoMgbdol JoMs3oMgdols dwym-
domgmdoby Fyemols gogmbgols aodmbis@oibag.

R0BIG5BIHS — REFERENCES — JIUTEPATYPA

1. T. Odilavadze, K. Bziava, A. Bagration-Davitashvili, I. Inashvili. Ecological Strategy for Rational
use of Water Resources. VII International Scientific and Technical Conference ,,Modern Problems of
Water Management, Environmental Protection, Agriculture and Construction”. Collected Papers,
Tsotne Mirtskhulava Water Management Institute of the Georgian Technical University, 2017.

2. D. Gubeladze, 1. Kruashvili, M. Natsvlishvili, I. Inashvili & A. Davitashvili. Measures of the
Optimal Use of Water Resources and Effective Protection of the Environment of Georgia. GTU//
Hydroengineering, Nel-2 (17-18), 2014 (in Georgian language).

3. M.Vartanov. Technical Operation of Georgian Melioration Systems Considering Modern Requi-
rements. Tb.: Publishing house of Georgian Technical University, 2016, - 195 p. (in Georgian lan-
guage).

4. G. Gavardashvili. Irrigation, Drainage, Errosion (second edition). Tb.: Publishing house ,,Univer-
sali”, 2018 (in Georgian language).

5. O. Natishvili, I. Kruashvili & 1. Inashvili. Water Erosion Problems in Agriculture (Ecological as-
pects). Monograph. Georgian National Academy of Sciences & GTU. LAP Lambert Academic
Publishing, Germany, Tb., 2016. - 100 p. (in Russian language);

6. Generalization of Experience in Flumes Designing, Producing, Construction and Operation. ,,Gru-
zgiprovodkhoz” (State Institute of Georgia for Water Facilities Designing), Tb., 1982 (in Russian
language).

7. T. Kikava. Grounds Mechanic and Basis-Foundations, Batumi: Publishing house of Batumi State
University, 2012 (in Georgian language);

8. L.Klimiashvili, D.Gubeladze, D.Gurgenidze, 1. Inashvili. Establishing of Integral Characteristics of
Channels Capacity//GTU, Hydroengineering, Ne 1-2 (17-18), 2014 (in Georgian language).

9. R .I. Vagapov. Methods of Hydraulic Calculation of Water Conducting Tracts and Structures of
Open Irrigation Systems in Upper Flow Regime, synopsis PhD thesis, Hydro Amelioration Institute,
M., 1994 (in Russian language);

10. R.R. Chugaev. Hydraulics. M., 1982 (in Russian language).

91



AGROENGINEERING

REASONS OF FLUMES CONDUCTIVITY REDUCTION
E. Kechkhoshvili, H. Maglamian

(Ts. Mirtskhulava Water Managment Institute of the Georgian Technical University,
GSC ,,Georgian Water Progect™)

Resume: The article involves brief history of flumes implementation and assimilation, explains their
advantages for conditions in Georgia in comparison with other types of channels. There is reviewed the issue
of flumes conductivity reduction in the process of operation compared with the design calculation, that is
caused by uneven sagging of supports (stands and slabs) and related changes of inclination of certain flumes.
There is explained the reason of water overflow from the flumes, related with increasing of the flow depth in
the next flume due to the new, reduced inclination or increasing of the second sequent depth in the conditions
of a hydraulic jump in comparison with the corresponding size of the flume. There are given recommen-
dations for elimination of the reasons for differential sagging of the supports, as in the process of constru-
ction, so in the process of operation.

Key words: conductivity reduction; differential sagging; filling of flumes; flumes; hydraulic jump in-
clination change; sequent depth; water overflow.

AT'POUMHKEHEPUASA

INPUYUHBI YMEHBIIEHUA MPOITYCKHOM CIOCOBHOCTHU JIOTKOBBIX
KAHAJIOB

KeuxomBuiam 2. M., Maraamsau I'. P.

(MuctuTyT BomHOTO X03siicTBa uM. L. Mupixynasa I'pysuHckoro Texuudeckoro yausepcurera, OO
,I PY3BOIITPOSKT*)

Pesrome. IlpuBenena kpaTkas HCTOPUS BHEAPEHUS] U OCBOSHUS JIOTKOBBIX KaHasoB. ONHCaHbl UX Tpe-
UMYIIECTBa Ui ycioBHid ['py3um Mo CpaBHEHHIO C JIPYTMMHM BHAAMH KaHAIoOB. PacMOTpeHBI HpUYHHBI
YMEHBIIEHHS TPOIYCKHOW CITOCOOHOCTH 3KCILTyaTHPYEMBIX JIOTKOBBIX KaHAJIOB TI0 CPABHEHHIO C IMPOEK-
THBIMH Pac4€TaMu, YTO BBI3BAHO HEPABHOMEPHOH MpPOCaIKOH omop (CTOEK M IUINT) W CBSI3aHHBIM C 3TUM
HW3MEHEHUEM YKJIOHA OTIENbHBIX JIOTKOB. OOBACHEHBI IPUYMHEI MIEpEINBa BOABl Yepe3 0opTa JIOTKOB, CBS-
3aHHBIE C YBEIMYCHHUEM TTIyOHMHBI IOTOKA B IMOCJIEIYIONIEM JIOTKE U3-3a HOBOTO, YMEHBIIEHHOTO YKIIOHA, WIIN
MIPEBBIIIICHHEM BTOPOW COMPSKEHHON TIYyOMHBI B YCIOBHSX THIPABIMYECKOTO IMPBDKKA IO CPABHEHHUIO C
COOTBETCTBYIOIINM TrabapuToM JIoTKa. J[aHBI peKOMEHIAauy ISl MCKIIIOUEHHS HepaBHOMEPHOH MPOCaaKu
OTIOpP KakK MPHU CTPOUTEIBCTBE TIOTKOBBIX KAHANOB, TAK U B OKCIUTYaTAIlMOHHBIX YCIOBHSIX.

KaroueBbie ¢/I0Ba: THAPABINYECKHUM MPBDKOK; 3aIOJHEHHE JIOTKOB; M3MEHEHNE YKJIOHA; JIOTKOBBIE
KaHaJbl; HEPaBHOMEPHasi MPOCAJKa; MEPEIHB BOJBI, CONMPSDKEHHBIC TITyOWHBI, YMEHBIICHHUE MPOIYCKHOM
CIIOCOOHOCTH.
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LIGHT INDUSTRY

ANALYSIS OF A PRIORI INFORMATION OF QUALITY SHOE MATERIAIS

M. Karkashadze
(A.Tzereteli State University)

Resume: There is given the results of a priori analysis of the indicators for the complex assessment of
the properties of the shoe materials. The list of features of the shoe's suitability materials is designed to
conduct the experiment, with a group of 30 of the main experts selected by which the qualifications indi-
cators are given the appropriate rank. As a result of mathematical calculation, the characteristics of these pro-
perties are sorted according to the density of their significance, the appropriate diagrams are built.

Key words: adhesion; density; hardness; lining materials; relative stretching; shoes.

JIETKAA ITPOMBIIIVIEHHOCTD

AHAJIN3 AITPUOPHOM MTH®OPMAIIUU JIJISI ONTPEJIEJIEHUS IOKA3ATEJIEN
KAYECTBA OBYBHbBIX IOAKJIATOYHBIX MATEPHUAJIOB

Kapkamanze M. HU.

(I'ocynapctBennslii yaunepcutet A.Llepetenn)

Pe3tome. [IpuBeeHs! pe3ybTaThl aHATN3a aPHOPHON WHGOPMAIMH TSI KOMITICKCHON OIIEHKH CBO-
HCcTB 00YBHBIX MOJKIAA0YHBIX MaTepranioB. CocTaBleHa aHKeTa, IJie TPUBEACHBI IEPEYHH OCHOBHBIX MTOKa-
3areseil kayecTBa. beuia BeIOpaHa rpynma skcnepToB u3 30 4enoBeK, KOTOPbIE MPUCBOWIN KAKIAOMY IO-
Ka3aTelll0 COOTBETCTBYIOIIMIA paHT. B pe3ynbraTe MareMaTn4eckoro pacdera 3TH IMOKa3aTell ObUIM pactio-
JIO)KCHBI B MOPAOKE y6BIBaHI/IH X 3HAYMMOCTHU IIpHU OLICHKE CBOMCTB MarepuaioB, IMOCTPOCHBLI COOTBE-
TCTBYIOIIME TAATPAMMBIL.

KaroueBble cjioBa: aJre3usi, KCCTKOCTh, OGyBL; OTHOCHUTCJILHOC PACTSAXKCHHUE, MJIOTHOCTD, MOAKIA0-

YHBIC MaTCpUaJbI.
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FOOD INDUSTRY

CHEMICAL COMPOSITION AND ANTIOXIDANT ACTIVITY OF LEAVES OF THE
CAUCASIAN RHODODENDRON

T. Kopaliani, K. Kintzurashvili, R. Melkadze
(A. Tzereteli State University, Georgian Technical University)

Resume: There is discussed the new alternative raw material — the leaves of the Caucasian rhodo-
dendron for getting Mate-type tea. There is made testing of raw materials. It differs with high saturation of
extractive substances.

The target product is organic, which may be the subject of high demand.

It, like caffeine tea, can be unlimitedly consumed by people of any age group, including children,
adolescents suffering from cardiovascular and atherosclerotic diseases, etc.

The results obtained are significant socio-economic in terms of and provide for: the expansion of the
raw material base of tea products; creation of new jobs in the areas of procurement of raw materials and
production of products; infrastructure development in the highland regions of raw material procurement;
improving the health of the population due to the consumption of a product with a high biological value;
increase the innovative potential of the domestic tea industry.

Key words: antioxidant activity; Caucasian Rhododendron; chemical composition; Paraguayan “Mate”.

IINMIIEBAS NIPOMBIIIVIEHHOCTD

XUMWYECKH COCTAB M AHTUOKCUJIAHTHASI AKTUBHOCTbD JINCTHLEB
KABKA3CKOI'O POJOJEHIPOHA

Konamuanmu T. 3., Kunnypamsuiu K. M., Meakanze P. I'.

(IocymapcTBeHHbI yHUBEpCUTET M. A. Lleperenu, ['py3uHCKAN TEXHHUESCKH YHUBEPCUTET)

Pe3tome. B cTatbe paccMOTpeHO HOBOE abTEPHATUBHOE CHIPHE — JIMCThS KaBKa3CKOI'O POAOACHAPOHA
Ui TTonmydeHust yas Tumna «Matey». OcyIIecTBIEHO TeCTUpOBaHUE CHIPbs. OHO OTJIMYaeTcs BBHICOKOW HAChI-
IIIEHHOCTBHIO SKCTPAKTUBHBIX BELIECTB.

IlenmeBoit mpomykT sBisieTcs opranmdeckuM (Organic), 9TO MOXKET CTaTh IIPEIMETOM ITOBHIIICHHOTO
crpoca.

Ero, kak 6eckodelinblii yaii, 6€3 orpaHMYeHHSI MOXKHO YTIOTPEOIIATH JIFOIIM JTF000H BO3pacTHOU TpyT-
IIBI, B TOM YHCIIE JCTSM, IIOAPOCTKAM, CTPAJAIOIINM CEPACYHO-COCYAUCTHIMH U aTEPOCKICPOTHUHBIMU 3200-
JIEBaHUSIMU U T. 1.

[lomy4yenHsle pe3ynpTaThl 3HAYUMBI C COLUAIBHO-3KOHOMUYECKOW TOYKH 3PEHUS M 00ECIEeUMBAIOT:
pacuIpeHre ChIpbeBOM 0a3bl YalHBIX NMPOAYKTOB; CO3AaHHE HOBBIX paboumx MecT B cepax 3aroTOBKH
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CBIPhSl W TIPOW3BOJICTBA NMPOIYKIMH; Pa3BUTHE HHPPACTPYKTYPHI B BBICOKOTOPHBIX PETHOHAX 3arOTOBKHU
CBIPBSI; CIIOCOOCTBYIOT MOBBIIICHUIO 3I0POBBSI HACEICHHS 33 CUET MOTPEOJICHHS MPOIYKTa C BBICOKOW OHMO-
JIOTUYECKON LEHHOCTHIO; YBEIWYCHUIO MHHOBALIMOHHOTO MOTEHIIMANA OTEYECTBEHHOW YalHOMN MPOMBIIILIE-

HHOCTH.

KaroueBble cioBa: AHTHUOKCHUJaHTHAsA aKTHBHOCTD, HapaFBaﬁCKHfI «MaTe»; pPOAOACHAPOH KaBKa3-

CKMI; XUMHYECKHUM COCTaB.
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39bgeo Lado®mggenmTo 9gaem Ggbosb, Lsdygsmme Fgbosh s wof@gHom boswoy by
bo®mdl. ggog0emdl s3@om-ogaoldo. bogmayzo IFogxgwgds LgdBgddg®-mJ@mddg@ddo. dbbdmo-
sOmdL 10-15 Feooli sbsgdo o @maEbermdls 300-400 §gao. ogo Lsgdome qobgspsdderg s
Lobomgrols dmygo@ygmo ©gzm®s@oygao d3gbs@gs, 094gbgogh @mEbom Mg, BgOMdgdols
2oLodfgobgdo. Jobo dogodo @os go®Eolgygg@o ob Ig@s-dmfomsmm dg@Jbologsb sdbe-
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©g096 bbgopslbgs bogmb. bmgog@mo Lobgmdol 39bganols (4odd®m — Crataegus pontica, 3bsds
— Crataegus orientalis o Ubg.) bogmgo okdgds [2, 4].

Lodo®mggermTo dBomopse 23039 gogmos 35d3sds  Fomgaro, ygomgeno, dogbsymes
(3mbB™L  39bgeno), 363> wo bbg. 39bgeol 53l 3-4 (0dgosmo 2 ob 5) dogodo mgbgno (39-
@35). (3900 dgdmbogros 3d@ogo xodol gy@Emgdom [5, 6]. dobo yam®@gdo dmTomsgnm-
Jmyogolygdm Jgdjomss wogs@ymo. ozl 4 13-dpg Log@dol Lfm@o gzargdo, 6 1d-dpg Loy®-
dobs s 5 3 Logobols Lemaolgd®o gydol 93933903bobdspgoM0 gmmangdo. ggogol dsol-og-
boldo. bogmao foxgwgds Lgd@gddogmdo. dMsgmegds mgbgmoms (39H300m) ©s Bgbgol bods®-
Ayom. bogmayzo AbbImos@mol 10-15 Farols sbsgosbh. Logm@abeols boby@danogmds 200-300
Tgeros [10]. 3396509 gobgogoddmgs. ao3moygbgds bsgggdse @mama byweo, sbggg dd@sgo
Loboo [5]

39690l Lobgmdgbowsb Lodgy®bsgnmo 094gbgdgb do@Momsws@ @ Labgmdol: ggemosbls,
oby hggnegdbdogl, s Fomger 39bgel. m@ogg Lobgmds do@ogno dyhdos, 0dgosms@ 3o@o@s
bg-33965M9. ggogol dsol-0gboldo. 53l (gMogo (810 33 wosdg@@ol) (3G, godemoldsygomo
Jomgano bogmago. IFogogds spgz0L@mTo. 3o@ase bo@mdl dnbogmosh agoegopsddeng boo-
o by.

9 m@0 Lobgmds g@mdsbgmobiogeb do@omsaw goblibgogwgds 0dom, @md hggyw gd®ogo
39690l Bm@gdo bsa®obggmos, dobo Jgddo IJOogos, gomergdo dodggero, bogmgals &gl
2-3 39635, boam Fomgemo 39bgamols gomegdo dgdgbygaos, bogmal oJgb 3-4 3963, sbog-
2ob@as FgMomo Gm@Egool JgdJo 3dbobogos, 3g(sdyg@-gsgolgg@o. hggamgd®ogo (93e00560)
39690 gge@o Loboo BoMmmmMEss yogM3g@gdymo 93Ms0bosls s dogn@oolido®gmdo [4, 7].

390 B®sdo goowglbo d60dgbganmds gl Lolbgnogom Fomgar 349bgeols [9].

Fomgmo 3gbgeno (Crataégus sanguinea, Crataégus kyrtostyla Fing)

Jomgeno, b9 (308d0G 9o 39bgero (Crataégus sanguinea) dogosgro dghjo o6 1-4 3 Lodow-
ol 3s@o®s bg-d3965Mgs. 00 Logdom asddangs, m@Ebemdls 200-400 §garo. dob ozl 7,5
— 10 33 ©osdgH®ol bygaml b garoxglbol @m®dol (3G9 godewols Ibysglo), Lobbmogom Fo-
ngeo, 0dgosmo dgJo bo@obxolggm-gzomgmo bogmago. Iogg bogmayo — goddgod@gogmygs,
5J3l gdgommgobo @dogrmdo s dma®dm gm@dol (5-7 33 Log@dobs ©s 3-5 33 Logoboly)
by@a0l IbOosb s es3boeno, 339M©gdowsb 3o — dgkyeg@oeno, 2—=5 oo dYs@o 3ya 3o.
1 go-do 2 smobo bogmazos, sbyy 455 sosbo 3y@gs. ygogogrmdls dsoli-oganolido, bogmeo dFo-
QEJOs 5330bFMTo. boymagdl 3M98396 LEge Lodfoxggdo, hggymmgddog, Ubgldgddgd-mJ@ma-

9Mdo s STAMEgb. ggery@o Lobom gog3Mgegdygmos s@dmbsgagm s sbsgangm (300-
d0@bs s dgo sbool dngddo. 0go GoBmme asdmoygbgds Igwozobsdo [3, 4, 11, 12].
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9gerosbo 3ygbgero (C. oxyacantha) 3o®ao© bo@mdl gg@m3ygeo bofogols dygs beoanTo, ¢3-
@o0bobs o dognBooldodgm@o. ofgl dgdo godwoliggg@mo, IgJo Fomgamo mgmdo Fyspayeols
dJmbg ggogoggdo, momJdols IGygsemo Fomgero Rg@ols bogmgo s Fgdogo 2-3 39dgs [4, 8, 9]

dmdogm-dmFomsgmm 39bgemo dowoeo dghjo 56 5-6 3 Lodowarols bg-3(39boGgs. 0bO©Yds
AYgol 30@sL s Jobos®ol (3035dM bo30Mgdby. 20303 e gdEos  goggobosdo, go@odls s
93M50b5do. dobo 1 13-3pg ©osdg@d@ols bogmgo dmIGagomm, LygOmbdspgsmos, oJgl dsgo
Q9M0 d5gdmoolygam bsgogJom, bogmazo (gbosbos sb bo®Eosbo gbgogdo @Gdognmdbom, Lodg-
©030b6m Jobbgdolomgol 0ygbgdgb I39bo@ols boymagdls s ygogoergdl [4, 5, 8]

(3O9-dogbsgmas g9bgano (C. pseudomelanocarpa) 3o@ots ggergdosbo bgs, dgdmger gdageno
Yo mABgooms s wos 3736y gommgdom. beygm Lodfoggdo 88,5 33 ©0sdgd@ol be®Eosbo
bogmego dogos (3gogmgsbo bogogdol gomgdg). oJgl Logdome gocao ggdm. 33gbsdyg ob@-
©gds Mm@ Jdgbgmols dmosb bgmdsdo, sbiggg o®sbdo [4, 8]

Yogo gybgeoo (Crataégus pentagyna)

Lobgmdgdols dobgogom 39bganol bogmgo oo Gomegbmdom dgoiegl (4—12 %) dog-
Aol (099335 33bggds WobsdsJMosbo Lobgmdgdo), doMdmdl 0bgg@loygemo, Lodo®mbs 3o
— 93dbodgbgenm Gomgbmdomss. 14 %-0s bobdo@ yagdo. bogmgols dgogosbmdss 2,5 %. dsli'do
do@omsEos: 3mxgobols, gALmmobs © magobmerols (bsgmeggo, gommano, ygsgogro), godeols,
0dmbol, mgobols s 3@5@gaglol (Bommaro, bsgmego), Jem®mygbol (4gsgogmo, gmmmano)
39539005 bagmezdo ggbgogds Jodgol Igogo;s Bmmmendo — bygm@gyomol, s3mb@meol, j@o-
G900l 3goggdo. boymao, ygogogmo s gomemeo dgoiogh olggg Lom@odmsg bogmogag-
dg0L, bodmbobgdl. genogmbmowgdosb smbsbodbogos 339M30H0bo (bsgmayo, ygsgomo, Bmmm-
0), 3390300®0bo, 30d9JLobo, 3o3gMmbowo (ygsgogro, Fommeo). gl gzobslgbgaro di39bs-
@0l mgbgodoczoo.

bogmedo dggcos 39JBobo (2 — 6 %), go@odobgdo s Jobg@dogy®o bogmogdgdgdo. dsli'do
a3bgegds: C go@odobo (31-108 3y %, 5dg@ogyee Lobgmdgddo momddols 257,3 3y %), P go@e-
dobo (330—680 dp %), goOmEobo (2 — 14 I %, g0z Lobgmdgddo — momdol 75 I %),
A go@odobo (2,33 3y %), E go@osdobo (2 I %), K s P go@sdobgdo [6, 10, 11 — 16], 1310 3y/100
o K, 300 3/100 o Ca, 100 dp/100y Mg, 4 33/100 a Mn, 4 3p/100 g Fe, 0,2 d3/100 B, 0,055
da/100 o Se, 0,037 dp/100 o Co, 0,29 dy/y Cu, 0,07 dp/y Zn, 0,06 dzp/a I, 0,01 dga/e Cr, 0,03
dga/a AL[6, 19]. C go@®sdobo @M dgBo Gomgbmdomss (180 — 230 %) gmommendo [2, 3]
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350 bgdmowbodbyanols, 39bgmols bogmezo  dgoiegl:  Lobsdgdgerl, Go@ml@g@obydls,
3030bogdl (sdogsmobo, gligymsbo mglendo), 5d0bgdl (©me3sdobo, M0Msdobo), x M6l
s bbg. 339bo@0l gmmmeno ©s ggsgogo 3o — gogdbgml (yzogoendo LS %-0s), Joaobl, 53g-
Ao Jogoobls (4go30e00, Bmommeno) ©s by mgbano dpops®os bodom (27,5 — 392 %), 396dme
Sb@miosbobom [3, 5, 10, 13 — 17, 18, 20].

dmem  bsbgddo gybgarols o godenol bogmxzowsb godmymgomos go@gdobgdols @
0 903056FM305bgd0L ©0dg@o; Jogomomse, ©odgHo (-)-930353gdobols ©s @gogmeb@mEosbo-
Lo, slgm ©0dg@gdl aoboboansggh, Gmym®E bom®odarsgo bogmog®gdgdol 49dds@o@ 3G MEM-
Go3l [18].

3936 J399565To 3bgaols 37 BH0g0Mgdsl obgbgb Lodgy@bogm s 33960l dobbom [2,
3]. dobo Lsdgyg@bogom 360dgbgermdols dgbobgd @odwgbody smalif@gyaol fobsm oym bm-
dogro. ¥ 9@ 3owgy dzgee Lodg®dbgmbs s @mddo dol 0ygbgowbgb gygmobs®osdo wo Lodgy®-
bogoer dobbom [3].

930m30L bodgbogdm dgooiobsdo opo XIX boyinbgdo aohbs. wombgm@ops msgol
6odH™dgddo 39bgeels Mg3mIgbsiosl 9Fggl gud-bofaagol BA@sj@dol, Lodliydbol, Lolbanwg-
bobs s mo@3degdol @9bJool woM®gggol, Aoblsggmdgdom Jo@-39bdmgobo wosgs@gdols
OAHML.

beopopse 39bgemols bogmal 0ggbgdgh Lbgowolibgs 3Mg3s@s@ol (aymol ©osgswgdgdobs
s bygdgymo LobEgdol ©sdsddgoegdgeo Lodygomgdgdol) olsdbowgdansw. dolio ygsgomgdo,
QBomagdo ©s IdOomo bogmggo (bOygeo dmdfoxggool ©OmML) bodig@bosemm-@gdbogy®o bgwo-
@ g0, Omdgmmoig Loygybggool gobdsgamdsdo Godmm godmoygbgdmws Gmym (3 3yero-
bo0sTo, sbggg bogrby®d s F@Moozoge 390030650 (JoOEoMAMbYmo s oMYA Y0
Lodygoamgdgdols Lobom). ol @odsddgogdese dmdgogdl Ladkdenols dmdbgangdgen Loli@gdsaby,
Sde0g@gol dosl s blboli dgdg@ommmdsl, bmam 396300Lo256 ©odbowgdygao boygbo o-
dmoygbgds ©osMgol Lodgy®bogmme. 53 dobbom bemaxg® 094gbgdwbgb Izgbsdmols Ig@Jsblioi
[2, 6, 19, 21, 22].

39bgeol 3Gg3ods@ol  dImJdgogds  gobdo@mbgdyaos dobdo  dgd;3ggeo  Fensgmbyy®o
203mboegdom, AO0AIN3gbymo Lodmbobgdom, Losm@odesgo bogmog@mgdgdom, Jmeroboms s
dobo [o®dmgdya gdom.

RoBAMngHadoge  3Go]Bogodo  39bgarols 3G g3oMoBgol 04gbgdgb boygbols (ygogomrgdo)
s 9JLA®sdBol (bogmgzgdo) Lobom. dgooiEobsdo godmoygbgds gu9bgerols (HAWTHORN) geom-
@gdols (dgool 30935058 ,,3053ga00d0%) [3, 6, 10] s bogmagolspsh (dgool 3md3egJlyd@
33935056 ,,35O0Mgom gbdo*) [4] Jomgdymo gJbE®OsJGo.

39bgeols ggogomgdoliogeb ©odbogdyamo Lodyy@bognm 3Mg3o@oBgdo sdeog®gdls bowg-
eols (o@mdmJdbol s 9bOybggeygmas ol godmygmeysl gme3gobol, Jeom@mygbols dgog960l
Vyogrmdom, gbdo@mgds @godgrolis s mo@jdagdols 3gdomdols dmfgbcdoggosl.

ddOoeo msboygogoangools boygbols Ggams®ygen godmygbgosl 3mdhgggb ssdosbydls wo-
0 Bobogydo sAg00mgol @AM [23]. 39bgeol ygogoegdl 0ygbgdgb hools ob boggbol Lo-
boo. s@bsobodbogos, M3 L3gEosgoliGgdo ygogoagdols boggbl 9a®®m 989JG9@ Lodygsmgdsw
doohbgzgb, godg bogmxolbasb sdbowgdgen boygbl.

bogmagols ©s ggog0@olopsb sdbogdbymo 3Mg3s@o@gdo godmoygbgds  jo@@om@mbo-
g9 bodgomgdo agmols 39bmols dmddgogdols g9bjiombognydo dmdaogmdolisls (sdgoo-
9090l domgo@eol dg3939goL s oJg9009dL dol ogbbgdowmdsls); sdolimsb, aygmom godm§gg-
Yo mogd®dylbgggolbs s bymgol, aumol Lolyb@ol (pos@obognro 3dody sgodgmemdom
3odm{399e00), 03gd0M0 osgeEgdol, dgandgdomo 93ds@obmdols, sbyombgg@mbols, gdognm-
d0l, 303gMmo®mgmbol (Bodogo®wools msbbangdom) wO™ML s Lbg.
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030 blbol 3o@mJlobIge FoJogotwosls s bgodmagbygmo Fos®Imdmdols s@omdogdls
(9L geobs s magobmaol Igoggdol gd3ggemds), dmE0dEodg s@omdosl, o>Jamdl glos-
dmgbm dga@dbgdgol dz9@wols 5@ 9o, byeols 9damols m@ysb0bIdo @3obols dgdiggemdbols dgd-
300gosl, oJgl 303mE9bboYMmo o ssFyboMgdgao mgoligds; sRBoGmMMgdl msgols Bgobols
s 9ol Lolbeds®mggdl s sd@ogdgdl Lolbenol dodmigagel, oJ3900gdl s@FGg@ 0
s ggbyg® (bg3ol (9@ bygeobs s mangobmenols dgoggdol, H®0EgM39bgdols, Brsgmbmowgdols
3993390 mds), Gomsi PIxmdgbogds yymols 3ybmobs s msgol Ggobol bgodmbgdol gobyds-
©om Jmdo®opgds. 39bgeo 0dgosmo I3gbocdgs, MMIgeroi do@omo s wobsgmo [bggol O™
2odm0yggbgds.

3850939000  ©oESLbEAYMIEY@os, @MmI  bogmago s9dxmdgligdl  Lolbaodo®egols  3goeols
B96J30ol, dspbogdols s obyobydol Jgdggermds 3o byl 9fymdl @odowgdols gasls
(256L5399m@ gd0m ©sdsgmo LodggMmogol @o3m3@mm@gobgdols @mbgl L{ggl odans), @oi Lodm-
eemmE 0§3936 smg@mbgeg@mboli Lofobso®dwgam Lodgydboemm  9839Jdl, goblsgym@dgdom
bobobdygamgddo. bogmal 9b0dboggb oSLBHIbMbygOmE 0 gEo damds®gmdol, ©godgrols ©s
Lobogmgmg abgdols bmgog@mo @osgspgdols waml [3, 6, 9, 10, 14-16, 22].

39bge00ls ggogomgdols boygbols Loboom dmbds®gds bganls 9Fymdl bogmogdgdsms (33e0sb,
bo@m ggsgoggbols s Bmmegdol boggboli dmbdodmgdolsl J@gds mogol Ggogogmo, mogd@qy-
bbgggs, bdoyg@o gudgddo; 3969l 094gbgodgb s3Mgmgg 3530900l AMLSE.

bgdg o dmImoemmdolisls ©gdymmdgb 39bgerols s Dogdosaobsls ob ggodomols ygo-
gogmgdols bodggl [3, 4, 10, 11, 22].

3396560 ygo30e09dL  5aM™M3gd9b  ygogomdol  sTygdolol, @mwglsi dolo bofoao
XgO gogy @ >0l asdemogo, bmerem boymygdl — 3Fogg dpamdsdgmdsdo (bdodew bgd-
®9909-0JB3dgad0). 43530 9ol o3GRS SMoyYag0obgl 1-2 Lm-obs sFymdgh golisd@m-
o goMoE g9b@Gomodmgdygm dgbmdgddo s@oydgBgl 2 Farol gobdsgermdsdo [6, 20], bmeorem
boymayzgdls — mbgar 9bs Jbgbg ob LodBOMdgddo [2, 4].

9JU39M0396@ o s Jeobogy®o Jmbozgdgdom sy gboeos, ™I 39bgarols yom gby®o
3M935M5@ 9000 d39@bognmdol @AMl geobegds Lgos@oy®o 989G, goMwom@mbyeo dmdg-
0905 3oOoMIom30G 900l 5abbgdomdols dgdiomgds.

396980l 094gbgdgb Gmym® 3 bgwero, sliggg godd@sgo Lobom. xsbd@mgeo s ©@oyBHY®O
33900Lomgols g39mgbos bgomo bogmaol gsdmygbgds. Jobgsb o3bowgdgb: 3md3m@l, golgal,
x99, IOdsL, sTod@gdyen boymagol, boygbgdl, [g9b9dL, hool, Ro®Isjmenmyoy®d 36 g3s-
@53 g0, do@Iganowls, 3sLGosl ob dogmagll bogmbod®@em bofo@dolomgol s Lbgs @Fgdo-
wggal. 0go dgbobodbogo by gymos sa®gmgg dycsbols, mgobol, Lolidgagdols s ©gbg®-
Agdobomgols, sbggg odmboxsbd@mgmgdbgamo bobs@dgbols s sb3oGEYmo boygbgdol sobs-
Jbopgdeo. J9bgmo Jodys gbsdgds mogal, sLgoanl, dg@osl, sbggg bodgy®dbogm dogns-
bgol (go@odogaobol, Dogdogmabol, dg@ymsls s bbgol). aodbdo® o woxdye 39bgal 39-
@0l gdgoal 9do®gdgb Ggdomo 3mdol Jobowgdo, 094gbgdgb sp@gmgg hooli Ly@dmas@ols Lo-
boo, bmeoem 9dfgeo00 s (g@omo @od@omo bogmego yogol godao dgdgmgmos. 9o m-
3903056 s hgguegd®og 39bgel 04gbgdgb Logyggm dgy®mbymdsdo [2, 3, 6, 10, 23].

doygbgeogom 0dobs, @M 3ybgerols Jom@oygamds sdsmos (52 jgom), dobl ofgl dome-
@0 3390000 @oMgdyemgds. 200 o 396300 dgyderos 10 %-0m ©oszdsgmgommmls bobdod§yang-
dbg oodosboll oMo bm®ds. godms sdols, bagmgo Lsgdom Gomwgbmbdomn dgoisgl 3gd-
Aobl, Gmdgaoi sgdxmdglgdl Loyggdol dmbgargdsls [23].

390L39JBogen Lsdgy@bogoem Lodygomgdsl Fo@dmowygbl Lolbenogom Fomgano 39bganols

39dgbg  @odbowgdygmo  Ljgero gJuAGsJHo. dobo Jodoydo gopagboenmds  Yglfsgeogmos
o 390 30bsls Jogd o oagboenos gJlA®sJGools Mm3Bodsgrydo Jo@mdgdo [17, 19].
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Vomgamo 39bgmols bogmao dgoiegl: dod@gdl, m@asbyga 3goggol, Losm@odmsg ©s go-
AObEIO0bol Jbyogh b0gmogMmgdgdl, Rasgmbmowgdl (303gdmbowo, 3390 G0EM0b0, godgdlo-
60), Jomeobls s 53R Jm@obl, Ladmbobgdl, LEgM0bgdl, ggbog3dm3sbmowgdl, go@odo-
690l (dom dm@ol C go@odobl, go@m@obl), dogMm- s do3@mmgagdgb@gdls s bbg. dobo ggo-
g0e09d0 dgoio8L 339039B0bL, 339030RAM0bL, gmgdbgmgdls s bbgs bogmogmgdgdls [17, 23].

Jomgemo 39bgeno 5330090 396@Gsyg@o bg@gyemo LolGgdol sabbgdsl, msgowsb ggo-
3o gol Ydoenmdol s Aoomeomdsl, BodogoMwosls s s®omdosl, do@mbobgdger dmJdg-
©gosl obgbl aumol 39bmbyg, Sd@ogmgdl ageoli JMAMbsGYm Lobbads®mmggdls s o gL-
@0290L mogols §gobdo Lolbaools dodmiggol, bLbolL agmol s@gdo s@slslbosdmgbem dgy@dbg-
b0l s@gayomgols (bggol o o@o@ygbli 03960@g@AL, oyIxmdglgdl Logtmm deamdsdy-
Mmool [6, 11]; o3obmob, m@yobobdowsb aodmdyegl 3536y bogmog®gdgdo ws bgedgdo Lomby,
Lolbgrdo 5330090L dod@obs ©s JoamglGg@obol ©mbgl; s9dxmdglgdl smdslbs s dgblog-
Ggosb.

Jomgeoo 39bgemols bogmal ofgl bowggandwgbo dmJdgogds. oFgbdoagdl Lbododyg Lolb-
B9dol 3xdomdsl, blbols mogols s 33bmgdols @gogomls, go@s@eommdsl, byl 9daols Lo-
dbogbols gobgomodgdol; jyud-bofansgols osgogdolsl obegbls Lodgy@bognm g539]@L; s g%-
@0 9ol GoMolgddo xo®ggeols Inddggdsl, gbdo@gods m@Asb0bIL yodmxsbd@mgengdsdo [6,
23] @oygmgBoggeo mg0lgdgoomsb odmdwobs®yg, ogo aodmoygbgds dgdy3gdolsl; gdogrmdols
(0bLm3dbool), dgmmgols s shfs®gdyemmo gymolizgdol WAML (Lyos@oydo mgoligdgdols go-
dm), 0003dgegddo Jggool slsTengese, Jo®gsw 3mJdgegdl do@msddbmbomsb, j@sbosbslmsb
©> dgA0sbmsb 3md30bsosdo.

Fomgemo 39bgeols bogmezolaob 53bowgdgb: 30d3mAl, xgdl, 3oyg@gl, dods@msb gomow
aobgboanls; 04969096 b5d3bg@Mgdol, ©@g9bgegbols s @Y gBgools doamoglbols wolodbowgd-
o, ao@Es dobs, 39bgel godmme dJmobdodgh mldgGmemmposTdoi. Jobasb dbowgdgb
bo@dgdl. Jgddol, gomagdols o FHMEAYOoLash Jowgdymo bobs®@do 3o Loyggmgbe Fomgero
3900l Lowmgdsgos Jbmgogmols dgbswgdowm [17].

530 3gbgerols boymado dggzdos doodo, Labodgdgemo, m@asbymo dgoggdo, 3gJ@obgdo,
C,E s K go@odobgdo. pqodws sdobs, dgo3egl gesgmbmowgdl, dspboygdl, gogoydl, @gobs-
Lo o Lbgs d530mbyg@®0gbBgob.

dog0 g9bgero dgbobodbog Lodyy@boanm I39bsGge doohbggs. dolbo godmygbgds Ssdos-
6ol m@Ab0bIL 5o 9ol goBo30bgdom, >¥dxmdgligdl 039bo@g@l, byl yFymdl Lolbaodo
Joaglgg®obols @mbol dgdio®gdsls.

9J03g60L sbGom, Dogo 3ybgero dgodangds ogml dognosh Lobodygdam m@bygmo Jogng-
dolomgols, dog@sd o3 3gbg@ol o3l 93uhggbgdgools 3zomg L3gdd®o, sdoGmd gJodgdo ©gEgdl
9@hg396 ol Log@mbomon godmygbgdsl dsgdgols dydygmo 3ggdols 3g@omedo sagdaools o6
3960m5b  ©s353doMgdymo O™ gdgdols mogosb sbsEomgdas. selsobodbsgos, @mMI oG
dod@BM  ggogoewgdo s gomegdo dgoEegl  Lobo®agdbmm  b0gmoggdgdl, o@sdge 3(39bsdols
Joddoi-

dog g9bgels Logggoom 094gbgdgb dmyobgols dgdpgy Gmame 3 by, sbggg Id@o
g mdsmgmdsdo. dobi ygogoagdls s boymygdl sp@dmggdgb ool Id@sa sdobpdo hBwo-
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FOOD TECHNOLOGY

COMPARATIVE CHARACTERISTICS OF TYPES OF HAWTHOM
G. Kaishauri, T. Baratashvili

(Biotechnological Center of Georgian Technical University, Department of Science and Technology of
Georgia)

Resume: This work contains data on wild berries, in particular hawthom.There is determined the data
on types of hawthorn (red, black, blackish-reddish) and also products from them. Data on the botanical and
chemical characteristics, the useful and medicinal properties of types.

There is established, that as black, so red and blackish-reddish hawthom according to their qualitative
indices (organoleptic indices and chemical composition) give the chance to use them with success both, as
treatment, so in industrial processing.

Key words: biologically active materials; black hawthom; blackish-redish hawthom; red hawthom.

INAUIIEBAS TEXHOJOI'UA

CPABHUTEJIBHAS XAPAKTEPUCTUKA BU/10B BOSPBILIHUKA
Kaitmaypu I'. H., baparamsuian T. I'.

(buorexHonornyeckuii eHTp [ py3MHCKOr0 TEXHUYECKOTO YHUBEPCUTETA, [enapTaMeHT 1o HayKe u
texHojyioruu [ py3un)

Pe3tome. PaboTra comepXuT maHHBIE O IWKHUX Ar0aX, B YaCTHOCTH OospeImHWKA. [IpuBeneHb cBe-
JIEHUsI O BUJAaX OOSPHIIIHUKA (KPACHOTO, YePHOT0, YePHOBATO-KPACHOBATOT0) U MPOAYKINUHU U3 HUX. PaccMmo-
TPEHBI JaHHbIE O OOTAaHWYECKONH U OMOXMMHUYECKOW XapaKTEPHCTUKE, MOJIC3HBIX W JICUCOHBIX CBOHCTBax
BUJIOB.

YcTaHOBICHO, UTO KaK YEPHBIH, TaK M KPACHBIH M YEPHOBATO-KPACHOBATHIN OOSPBHIITHAK CBOMMH Ka-
YECTBEHHBIMH TTOKa3aTeNsIMU (OpTraHOJENTHYECKHE MOKa3aTelld U XUMHUYECKUH COCTaB) Aal0T BO3MOXKHOCTh
C YCIIEXOM HCITOJIb30BaTh MX KakK JUIs JICUCHUS, TaK U JIJIS IIPOMIIEPEPAOOTKH.

KiroueBble cj10Ba: OMOJIOTHYECKH aKTUBHBIE BEIECTBA; KPACHBIA OOSPBHINTHIK; YEPHBIH OOSPHIIIHIK;
YepHOBATO-KPACHOBATHIN OOSPHINIHUK.
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