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PHYSICS

INVESTIGATION OF INTERNAL CONVERSION ELECTRON SPECTRUM
OF1%°Tm 93.61 KEV y-TRANSITION

M. Metskhvarishvili, I. Kalandadze, M. Teteloshvili, M. Kvirikashvili, K. Baramidze,
N. Jokhadze, M. Beridze, M. Shogiradze

(Georgian Technical University)

Resume: Determination of multipoles of y-radiation and establishment of share of admixture in the
case of mixed y-transition is necessary to study the physical properties of the excited levels of nuclei and to
the verify of different theoretical nuclear models. It is also important to investigate the forms of conversion
lines and determination its half-widths.

Accumulated quantitative materials give possibility to receive new information about nuclei and
atomic levels.

There are presented the results of investigations of internal conversion electron (ICE) spectrum of
'“Tm 93.61 keV y-transition. Measurements were carried out by means of magnetic beta spectrometer with
0.04% high resolution. Forms of L;, Ly, L;; conversion lines are studied and relative amounts of their
expansions are measured. Mean quantity of & from the established internal conversion coefficients (ICC) are
calculated 5°=0.034+0.003. Average significance of the share of electric quadripole admixture a=(3.3+0.3)%
are found, which corresponds to M1+3.3E2 mixed y—transition.

Key words: internal conversion coefficients (ICC); internal conversion electron (ICE) spectrum;
multipole; y-transition.

OU3UKA

UCCJIEJOBAHHUE JIEKTPOHHOI'O CIIEKTPA BHYTPEHHEW KOHBEPCHU
93.61 KB y-IIEPEXO/JIA '®Tm

MenxsapumBuiau M. P., Kananganse U.I'., TereaomBuiau M. I', Keupukamsuiau M. I'.,
Bbapamuase K. K., /I:xkoxanze H. A., bepuaze M., lllorupanze M. X.

(I'py3uHCKHH TEXHUYECKUH YHUBEPCHUTET)

Pe3tome. Ompenenenne MyIbTHIOIBHOCTH Y-TIEPEXOJa W JOJMM MpPHMECeHd MpH CMEMAaHHBIX Y-
nepexo/iax HeoOXOIWMBI ISl M3YYEHHUs eIlle HEM3BECTHBIX (DM3MUECKHUX CBOMCTB BO30OYKIEHHBIX YPOBHEU
PaAMOAKTUBHBIX SAEP U JJIS MIPOBEPKU PA3IMIHBIX TEOPETHUECKUX SACPHBIX Mojieneld. Takke 0O4eHb BaKHO

uccrnenoBanne GopMbl KOHBEPCHOHHBIX JIMHUU SICPHBIX Y-TIEPEX0I0B U ONpeIelIeHIE UX Oy IJIHH.
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TouHble KOJIMYECTBEHHBbIE MaTepuasipl, coOpaHHble O (OpMax KOHBEPCHOHHBIX JIMHUM JaroT
BO3MOXHOCTH cO0Opa HOBOH HH(OpMAIMU O CBOMCTBAX spa M yPOBHEH aToMa.

B Tpyne mpencraBneHbl pe3ynbTaThl HccienoBaHHA diekTpoHHOro (OBK) cmektpa BHyTpeHHEH
kouBepcur 93.61 KB y-mepexoma '“Tm-a. M3MepeHHs NpPOBEJCHBI HA MATHHTHO-IPH3MOBOM [-
cnekrpoMetpe ¢ OonbiuuM paspemenueM (0.04%). U3ydensr ¢popmsl Ly, Ly, Lj;; KOHBEpCHOHHBIX JIMHUNA U
U3MEPEHbl OTHOCHUTENIbHBIE BEIMYMHBl MX pacuupeHus. [lpu oMomu OTHOCHUTENBHBIX 3HAYCHMI
ko3 duuuentos BHyTpeHHeil kompepcun (KBK) BBIUMCICHBI Cpe/HHE 3HAuCHHS Kak O, TAaK M JONH

ANEKTPUIECKON KBAJAPUIIOIFHONW MPUMECH. Y CTAaHOBIIEHO, uTo 3T0 — M1+3.3 % E2 cmemanusIii y-niepexo.

KiroueBblie cioBa: y-nepexon; kodpdunnueHtsl BHyTpeHHel korBepcun (KBK); Myi1bTHIONBHOCTS;
anextpoHHbI (DBK) criekTp BHyTpeHHEN KOHBEpCHH.
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STRUCTURAL MECHANICS AND SEISMIC RESISTANCE

ANTISEISMIC MEASURES OF BUILDINGS AND SOME ASPECTS OF
PROTECTION FROM EARTHQUAKES
M. Bediashvili, G. Kipiani, M. Todua

(Engineering academy of Georgia, Georgian Aviation University, Georgian Technical University)

Resume: There are presented measures of improvement of seismic resistance of reinforced concrete
tower skeleton-type, large-panel as well as large-block buildings with application of seismic insulation sys-
tems.

There are considered in seismically active countries massively used seismic resistance insulation sys-
tems, their calculation methods and design by application of compressed seismic insulation rubber-metal and
rubber-plastic supports.

Such supports are manufactures and used in the new construction, as well as at restoration-
reinforcement of being under reconstruction and damaged buildings.

The application of seismic insulator systems causes reducing in acting on the buildings seismic impact
of approximately up to 1,5-2,0 times.

There is recommended to carring out the design of buildings by experimentally studied and proved in
operation structural systems by application of their units and calculation methods.

In addition, it is advisable at design of above — mentioned seismic insulation systems and buildings in
the seismic areas besides use experienced elements in the practice, to carry out new earthquake forecasting
methods, in order to reduce losses and casualties caused by earthquakes.

For reducing of earthquake ravages, as crucial scientific problem, represents not only the exact time of
earthquake prediction, but also to prediction of the structure’s behavior at earthquake.

Key words: adaptation; antiseismic; dampers; dissipation; rubber-metal; seismic; seismology; support.

CTPOUTEJBHAS MEXAHUKA U CEUCMOCTOMKOCTH

AHTUCEMCMUYECKHUE MEPOIIPUATHUA U HEKOTOPBIE ACIEKTHI
SAIHIUTHI OT BEMJUIETPACEHUSA

bennamBuiau M. A., Kunuaunu I'. O., Togya M. H.

(I'py3unckas WMmxeHepHas akameMmus, | py3WHCKHIA aBHAIIMOHHBIN YHUBEPCUTET, | py3MHCKHMA TEXHUICCKUH
YHUBEPCUTET)

Pe3rome. [IpeacTaBneHbl MEpOPUSTHS 110 MOBBIIIEHUIO CEHCMOCTORKOCTH KeJIe300€ TOHHBIX
KapKaCHBIX, KPYITHOOJIOUHBIX, KPYIMHOMAHENbHBIX, a TAK)KE MOHOJIUTHBIX 3J[aHHHA, TIPH TTOMOIIN PUMEHEHHS
CEHCMOM3OIAIMOHHBIX CUCTEM.

29



PaccMoTpeHsl MaccoBO HCHOJIb3yeMblE B CEHCMHMUYECKHM AKTHBHBIX CTpaHaX CHUCTEMBI celicMo3a-
UIUTHBIX M30JIATOPOB, METOJbI WX pacyeTa U MPOCKTUPOBAHUS C HCIOJIB30BAHMEM PACHOJOKECHHBIX B
(yHIIAMEHTE CHKATHIX CEHCMOU3OIISIIIMOHHBIX PE3MHOMETAITMUECKUX I PE3UHOILIACTHKOBBIX Orop. Takue
OTIOPBI M3TOTABJIMBAIOTCS W WCIOJB3YIOTCS KaK B HOBOM CTPOWTEIBCTBE, TaK M NMPH BOCCTAHOBICHUH U
YKpETIEHHH CYIIECTBYIOMNX PEKOHCTPYKIIMOHHBIX U TIOBPEXKIEHHBIX OOBEKTOB.

[IpumMeHeHue cercMOU3OISIUOHHBIX CUCTEM B COOPY)KCHHUSX BBI3BIBACT COKpAIICHUE NMPUMEPHO B
1,5-2,0 pa3a ceiicMMUYECKOro BO3JIEHCTBHS HA COOPYKEHUS.

PexomenayeTcst mpou3BOINTE KOHCTPYHPOBAHUE COOPYKEHHUH SKCIEPUMEHTAIBHO HCCIETOBAHHBIMU
Y TIPOBEPEHHBIMH B DKCIUTYaTallii KOHCTPYKTUBHBIMH CHCTEMAaMH, X y3JIaMU M METOJIaMH pacyeTa.

Kpome Toro, B ceiicMuUYecKH aKTUBHBIX PaliOHAX TpPU KOHCTPYUPOBAHMM  BBIIICTICPEUHCICHHBIX
CEHCMOM3OIISILIMOHHBIX CHUCTEM U 3[IJaHUH, PEKOMEHIYIOTCS, KPOME IPUMEHEHHUSI IPOBEPEHHBIX HA MPAKTUKE
JJIEMEHTOB TIPUMEHSTh HOBBIE METOABl  NMPOTHO3MPOBAHHUA 3EMIIETPSICEHHH, C IIeNIbI0 YMEHBIICHUS
MIPUYUHEHHOTO B PE3yNbTaTe 3eMIIETPSICEHUH yIepOa 1 )KepTB.

Jlis  cokpamieHHss HETaTUBHBIX TOCJCACTBUN 3eMIICTPSICCHUN pelaroliell HayYHoOH mpoOiaemMoi
CTAHOBUTCSI HE TOJIbKO TOYHOE BPEMs MPOTHO3UPOBAHUS 3€MIICTPSICEHUH, HO U MPEACKA3aHUE MOBEIACHUS
COOPYXXEHHIA BO BPEMS 3€MIICTPSICCHHUS.

KaroueBblie cioBa: amanraius; aHTHCEHCMHUKA; AeMII(epsl; IUCHITALUSA; OIOpa; PE3NHOMETAILT;
CEMCMOJIOT U, CelicMUKA.
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BUSINESS

JAPANESE DIRECTIONS FROM SMALL ENTERPRISE TO GLOBAL
CORPORATION OF THE WORLD (SOME FEATURES OF MANAGEMENT
ON THE EXAMPLE OF “SONY” CORPORATION)

M. Iashvili

(Georgian Technical University)

Resume: There are considered the processes and management features that led to success of the well-
known Japanese company “SONY”.

Effective distribution of functions between the co-founders of the company Akio Morita and Masaru
Ibuka, and successful combination of Japanese traditions and modern management methods provided the ba-
sis for a small company founded 70 years ago to become a global corporation.

Key words: company management; competition; investment; monopoly; small enterprise.

BU3HEC

SMOHCKHM IIYTh OT MAJIOT'O IPEJNPUATHUA 10 KPYIIHEHUIIENR
KOMIIAHUH MUPA (HEKOTOPBIE OCOBEHHOCTH MEHE/I)KMEHTA
HA TPUMEPE KOMIIAHUHA «COHN»)

HNamsuaun M. H.

(I'py3uHCKHH TEXHUYECKUH YHUBEPCHUTET)

Pe3rome. PaccMmoTpeHsl Te mpolecchl U 0COOCHHOCTH MEHEIPKMEHTA, KOTOpbIE OIpPENeNI yCIex
M3BeCTHOU AnoHckol komnanuu «COHIM».

VYnaunoe pacnpeneneHue GyHKUUN Mexay ocHoBaTensiMu ¢upmbl Akro Moputa u Macapy MOyka,
yMeJoe COoYeTaHHEe SMOHCKUX TPaAMLUI U COBPEMEHHBIX METOJOB YIpaBJICHHUs OM3HECOM CTalld OCHOBOM
TOTO, 4YTO OCHOBaHHAas 70 JIeT ToMy Ha3a] MaleHbKas pupMa cTajia THTAHTCKOM KOMIIaHUEH B MUpe.

KiaroueBnle cioBa: WHBCCTULIMA; KOHKYPCHIHMA, MaJlo€ TMPCANPUATUC, MCHCIKCMCHT (l)I/IpMI:I;
MOHOIIOJINA.
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ECOLOGY

ASSESMENT OF THE STATE OF NOISY POLLUTION IN MAIN TRAFFIC
HIGHWAYS (VAZHA-PSHAVELA AVENUE, ALEXANDRE KAZBEGI AVENUE,
PETRE KAVTARADZE STREET) OF SABURTALO DISTRICT OF TBILISI

A. Mikaberidze, M. Jibladze, V. Gvakharia, T. Adamia, G. Zhorzholiani, Z. Beradze

(A. Janelidze Institute of Geology of I. Javakhishvili Tbilisi State University, Tbilisi City Hall — Transport
Municipal Department)

Resume: Noisy pollution by motor transport was studied in road areas adjacent to Vazha-Pshavela
avenue, Alexandre Kazbegi avenue, Petre Kavtaradze street, of Saburtalo district of Tbilisi. Calculations
were carried out through the quantitative count of units of transport passing in the target sections of the ave-
nues per unit of time. Noisy characteristics of the traffic flow were calculated in the areas of research.

Key words: noise; noisy pollution; sound level; traffic intensity.

IKOJIOT'UA

OIIEHKA COCTOSAHUSA ITYMOBOI'O 3AT'PA3HEHUSA HA TVIABHbBIX
MATUCTPAJIAX (ITPOCITEKTBI BAXKA-IIIITABEJIA, AIEKCAH/IPD KA3BEI'H,
VJMUIA IETPD KABTAPA/I3E) CABYPTAJIMHCKOI'O PAMIOHA

Muxkabepuase A. A., Txu6aaxze M. U., 'Baxapusa B.I'., Anamusa T. A.,
Kop:xkosmanu I'. b., bepanze 3.1

('eonornueckuii MHCTUTYT TOMIMCCKOTO TOCYJapCTBEHHOrO yHUBepcuTera uM. W. J[aBaxuIIBHIIH,
I'oponckas cimyx0a Tpancnopra Mapuu r. Toumnmcn)

Pe3rome. PaccMOTpeHO TIyMOBOE 3arps3HCHHE aBTOMOOWIBHBIM TPAHCIIOPTOM TEPPUTOPHMA, TPHU-
JIeraronux K mpocrektam Baxa-ITmmaBema, Amekcanmps Kazberu, k ymure Ilerps Kasrapamse Cabyp-
TaJUHCKOTO paiioHa r. TOwmmcu. PacueThl MpOBEAEHBI MOCPEACTBOM  KOJHUYSCTBEHHOTO y4YeTa CIUHHII
TPaAHCIOPTa, IBUXKYIIETOCS IO OINPEACICHHOMY Y4YacTKy MpPOCIEKTa 3a €IMHUIly BpeMeHHU. PaccuuTaHsl
IITYMOBBIE XapaKTEPHUCTHUKU TPAHCIIOPTHOTO IMOTOKA B PalilOHE MCCIIEJOBAHUN.

KiroueBble ¢j10Ba: HHTCHCUBHOCTD ABWXXCHUS, YPOBCHD IIIyMa,; IIYM; HTYMOBOC 3arpA3HCHHC.
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HUMAN GEOGRAPHY

THE ROLE OF TOURISM IN THE TRANSFORMATION OF ECONOMY
OF ADJARA

G. Khomeriki

(I. Javakhishvili Thilisi State University’s Vakhushti Bagrationi Institute of Geography)

Resume: There are reviewed geographical subjects of the transformation of directional and territorial
structure of Adjara economy during transitional period. The article outlines current conditions, development
potential, prospects and problems of tourism - a leading field of the contemporary Adjara economy.

Key words: tourism; touristic centers; transformation of economy of Adjara.

OBIHIECTBEHHASA I'EOI'PA®USA

POJIb TYPU3MA B TPAHCO®OPMALIMU SJKOHOMHUKHU A/T/KAPUN
Xomepuku I'. B.

(UuctutyT reorpaduun Baxymtu barpatrnonn TOUIHCCKOTO roCy1apCTBEHHOI'O YHUBEPCUTETA
M. W. JI>KaBaxuTIIBUIN).

Pe3rome. PaccMOTpeHBI BOIPOCHI TpaHC(OpPMANUM OTPACIIEBOM WM TEPPUTOPHAIBHBIX CTPYKTYP
SKOHOMUKU Apkapuu. OXapakTepu30BaHO COBPEMEHHOE COCTOSHHE, MOTCHIIMAN Pa3BUTHS, MIEPCIICKTUBEI U

po0GJIeMBl Typu3Ma — BEYIIeH Ha CeTONHSAIIHAN JeHb OTPACIA SKOHOMHUKH AKapuu.

KiroueBble ciioBa: TpaHC(l)OpMaLII/Iﬂ OKOHOMHMKHN A,Z[)KapI/II/I; TYpUu3M; TYPUCTCKUC LICHTPLI.
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HUMAN GEOGRAPHY

TRENDS OF DEVELOPMENT OF RESORT TOURISM IN GEORGIA

V. Neidze, N. Pavliashvili, M. Tutberidze
(L. Javakhishvili Tbilisi State University’s Vakhushti Bagrationi Institute of Geography)

Resume: There are considered the tendencies of development of medical or resort tourism in Georgia
since the Soviet period till today. On the basis of the field-expeditionary and analytical works, which were
carried out in 2007—2016 years the problems existing in medical tourism have come to light, the solution of
which depends on a number of factors.

Key Words: resort; resort tourism; tourist infrastructure; types of resorts.

OBIHIECTBEHHASA I'EOI'PA®USA

TEHAEHIUHU PABBUTUS KYPOPTHOI'O TYPU3SMA BI'PY3UU
Heupnse B. E., [lapaiunamBuau H. U., Tyroepuaze M. A.

(MucTHTYT reorpadum mM. Baxymtu barpatmonu TOMIHMCCKOrO TOCyJapCTBEHHOTO YHHBEPCUTETA HM.

. JI>xaBaxHIITBHIIN)

Pe3rome. PaccMOTpeHBI TEHACHIIUN Pa3BUTHS JICYCOHO-030POBUTEIBHOTO MM KypOPTHOTO TypH3Ma
B ['py3um c CcOBETCKOro mepuoja JO CETOAHAIIHMX JHEed. Ha ocHOBe mpoBeneHHBIX TMOJIEBO-3KCIIC-
TUITAOHHBIX M aHAIATHYeCKUX paboT (2007—2016 TT.) BRIABICHBI TPOOIEMBI KYPOPTHOTO TYpPH3Ma, PEIICHNE
KOTOPBIX 3aBUCHT OT IIEJIOT0 Psijia PaKTOpOB.

KiroueBble ci10Ba: KypopT; KypOpTHBIH TypH3M; THUIIBI KYpOPTOB; TyPHCTCKasi HHPPACTPYKTYpa.
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PALEOGEOGRAPHY

VARIABILITY OF PALEOCLIMATE AND GEOGRAPHICAL ENVIRONMENT ON
THE TERRITORY OF EASTERN GEORGIA IN THE HOLOCENE

R. Khazaradze, K. Kharadze, T. Chaladze
(I. Javakhishvili Thilisi State University’s Vakhushti Bagrationi Institute of Geography)

Resume: There are established based on comprehensive researches the processes that took place in the
Holocene on the territory of Eastern Georgia. As a result of lithological, palynological, paleontological and
archeological data analysis there was revealed, that during the Holocene the environmental conditions of
Eastern Georgia was characterized by gradual warming and seasonal climatic fluctuations (warming and
cooling) causing displacement of vegetation zones, animal migration and that is most important, affected the
living conditions of a primitive man.

Therefore, it can be inferred, that in the Holocene the environment (landscape) changed not only due
to climatic changes, but most probably also due to anthropogenic (human interference) factors.

Key words: anthropogen; genesis; landscape; modification; paleoclimate; sedimentation.

ITAJIEOT'EOI'PA®UA

WU3MEHEHME MMAJEOKJIUMATA U TEOT'PA®UYECKOM CPEJIbI B T'OJIOLIEHE
HA TEPPUTOPUU BOCTOUYHOM I'PY3UHN

Xa3zapanze P. [I. , Xapan3e K. II., Yanansze T. T.

(Mucturyt rerpaduu um. Baxytu barpatnonn TOunrcckoro rocyjapcTBEHHOTO YHUBEPCUTETA
uM. U. JxaBaxuIBuim)

Pe3ome. B pesynbraTte KOMIUIEKCHBIX HCCIICOBAHWN YCTAHOBJICHBI MPOUCXOJSIINE TPOIECCH B
rojoneHe Ha tepputropun Bocrounoit ['py3un. Ucxoast U3 aHaNHM30B JIUTONIOTHYECKUX, MTATHHOIOTHUSCKUX,
MAJICOHTOJIOTMYECKUX W apXEOJIOTHUECKHX MAaTepHajoB, BBISBICHO, YTO B OJIOXYy TOJOLEHA TMPHPOJIA
Bocrounoii I'py3un xapakrepr3zoBaiach OCTCIICHHBIM TIOTEINICHUEM W CE30HHBIMU M3MEHEHUSMU KITMMAaTa
(TOTETUIEHUE-TTOX0JIOIaHHUE ), BHI3BIBAIOIINM MEPEMEIICHIE PACTUTEIBHON 30HBI, MUTPAIIMH YKHBOTHBIX, YTO
JIEHCTBOBAJIO HA KU3Hb MEPBOOBITHOTO YETIOBEKA.

Hcxons 13 3TOro MOXKHO MPEIIONI0KUTh, YTO B TOJIONEHE MIPUPOIHas cpena (JanmmadTel) BocrouHoi
I'py3un B OCHOBHOM IMOCTpajajia HEe OT W3MCHEHHS KJIMMaTa, a OT BMEIIATeNhCTBA aHTPONOTCHHBIM
(genoBeyeckuM) (hakKTOPOM.

KiroueBble cj10Ba: aHTPOIIOTeH; I'eHEe3KC; TaHamadT; MOAU(HUKALIHS; TaICOKINMAT; CEAUMEHTAIIHS.
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NANOBIOLOGY

NANOTECHNOLOGY AND PERSPECTIVES ITS USE IN BIOMEDICINE
N. Aleksidze
(L. Javakhishvili Tbilisi State University)

Resume: The article deals with the modern advances of nanotechnology in nanobiology and
Nanomedicine. There is presented new achievements in nanorobotics, laser tweezers for microsurgical op-
erations, etc. In recent years 8§ nm diameter three version of the hydroxyapatite substitute of bone tissue has
been developed. Our article addresses widely used diagnostic sensory and analyzing laboratory chips, such
as oxygen transporter, or respiratory tract, which will be used for treatment of coronary heart disease, via us-
ing oxygen for avoiding blood clotting, drug transporters and others.

Key words: krotocytes; nanocapsules; nano- and laser tweezers; programmed probes; respirocytes.

HAHOBHUOJIOI'UA

HAHOTEXHO.JIOTHSI ¥ MEPCIEKTUBBI EE UCIOJIb30BAHMS B
BUOMEJULIMHE

Aaexcuasze H. I'.

(TOumucckwmii rocyaapCcTBeHHBIN yHUBepcHUTeT UM. M. J[»aBaxumiBuim)

Pe3rome. PaccMOTpeHBI COBpEMEHHBIC JOCTIIKCHUS HAHOTEXHOJIOTMM B HAHOOWOJOTMH W HaHO-
MeaunuHe. [IpeacTaBineHsl yxe CO3laHHbIE HAHO- U JIA3CPHBIMH MUHIIETAMA HAaHOPOOOTHI JUIS MPOBEIACHHUS
MHKPOXUPYPrudeckux onepanuii. Co3maH MpOoYHEHIINH THAPOKCHANIATHT C TPEXMEPHOH CTPYKTYpOH u
IMaMeTpoM 8 HM B Ka4eCTBE 3aMEHUTENSI KOCTHOU TKaHU. B paboTe paccMOTpeHBI MIMPOKO MPUMEHSIEMBIE B
JTUATHOCTUKE HAHOTEXHOJOTHYECKUE CCHCOPBI M aHATU3aTOPhI B BUJC JIAOOPATOPHBIX YUIIOB. YK€ CO37aH
KHCIIOPOJHBINA TPaHCIOPTEP-PECIUPOIIUT, KOTOPHIN NMpenHa3HaYeH IS 00eCIedeHus] CepAna KUCIOPOI0oM
MpH WIIEeMHH, TPAHCIIOPTEPHI JIEKApCTB, pa3paboTaH COCTaB CMECH KalelIbHOTO BBENEHHUS C IIENBI0
YCKOpEHUS IpoIiecca CBEPTHIBAHUA KPOBH U JP.

KuroueBbie cjioBa: 3alnporpaMMHUpPOBAHHBIC 30HIIBI; KPOTOLMTHI;, HAHO- WU Ja3epHbIC MTHHIETHL;
HaHOKAICYJbI; PECITUPOIIHT.
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BIOTECHNOLOGY

BERRY CROPS In Vitro PROPAGATION TECHNOLOGIES

D. Devadze, T. Kacharava
(Georgian Technikal University)

Resume: The microclonic propagation of plants in vitro culture, i.e. propagation of plant by the
method of tissue culture is the modern technology, that has a number of advantages in comparison with the
traditional methods of growing of planting material. This technology will be used in the mass production of
berry crop seedlings. Practical importance of microclonic propagation lies in the fact, that this technology
provides viruses and fungi refreshed planting materials production multiply odds. It is known, that diseased
plants are characterized by low yielding.

Key words: berry crop; in vitro propagation; microclonic propagation.

BHUOTEXHOJIOI'UA

In Vitro TEXHOJIOTI'YSI PASMHOKEHUS AT'OJHBIX KYJIBTYP
Hesanze /1. E., KauapaBa T. O.

(I'py3uHCKHH TEXHUYECKUH YHUBEPCHUTET)

Pe3tome. MeTon KIOHAIBHOTO MHUKPOPa3MHOKEHHUS PACTCHHM in Vitro SBIISETCS COBPEMEHHOU
TEXHOJIOTHEW, B TOM YHCIIE STOAHBIX KynbTyp. OHa UMEeT Ps MPEUMYIIECTB: OCBOOOKICHHE PACTEHUI OT
BHPYCOB, OaKTepUAILHBIX, TPUOHBIX OOJIG3HEW W BpEAMTENICH, TIOBBINICHUE YPOXKAMHOCTH, TaK Kak
3apa)KEHHbIC PACTCHUS XapaKTEePU3YIOTCSd HHU3KOM YpOXKANWHOCTBIO, TOMYyUYECHHUE B CHKAThIE CPOKH JOC-
TaTOYHOTO KOJMYECTBA MOCAJOYHOr0 MaTepuaia. HoBass HHHOBAI[MOHHAS TEXHOJIOTH OyJIeT HCIOIb30BaHA
JUTS. Pa3MHOXKEHHSI ATOJTHBIX KYIBTYD.

KarwueBble cj10Ba: in vitro PAa3MHOKCHUC,; KIIOHAJIbHOC MUKPOPA3MHOKCHUC, ATOAHBIC KYJIbTYPHI.
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PALEOBIOLOGY

UPPER PLIOCENE FLORA OF EASTERN GEORGIA
Zh. Dolidze
(Georgian Nacional Museum, Institute of Paleobiology)

Resume: There are provided the results of upper Pliocene flora research of Eastern Georgia. There is
established systemic composition of fossil flora. There is performed phytogeographic and botanical analysis.
Floras of huge Akchagylian-Apsheronian basin are compared with one another and relevant conclusions are
drawn based on literature sources.

Key words: Akchagylian and Apsheronian deposits; fossil flora; Pliocene.

HAJIEOBUOJIOT'UA

BEPXHEIIVIMOLIEHOBAS ®JIOPA BOCTOYHOM I'PY3UU
Homunze K. M.

(Haumonanensiit Myseii ['py3un, UHCTUTYT naneoOuonorun).

Pe3tome. CTaThsl MOCBSIIACTCS M3YYCHHUIO BEPXHEIDIMONEHOBEIX (prmop Bocrounoit ['pysum. M3yqaus
CUCTEMAaTUYECKHA COCTaB HUCKOMAaeMOH (QIIOphI, CAENaH COOTBETCTBYIOINUN (UTOreorpaduveckuii u
OotaHuueckuil aHanu3. Ha ocHOBe nmuTepaTypHBIX JNaHHBIX NPUBOAMTCS CPaBHEHUE C OJHOBO3PACTHBIMHU
(hmopaMu OTPOMHOTO AKYArbLTECKO-ATIIIEPOHCKOTO OacceitHa (MOps) U JArOTCS COOTBETCTBYIONINE BEIBOIEI.

KiroueBble cjI0Ba: aKyarbkUIbCKHE U AIMCPOHCKUC OTIIOKCHUSA, UCKOIIacMast (bnopa; IIJIMOIICH.
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ENERGETICS

THE NEW SYSTEM OF CONTROL AND DIAGNOSTICS OF VIBRATING
CONDITION OF HYDRAULIC GENERATORS

L. Gugulashvili, Z. Azmaiparashvili, I. Metskhvarishvili

(Georgian Technical University)

Resume: There is shown, that during operation arise hydraulic turbine generators vibrations, which
can cause damage and failure of the individual parts and components and hydraulic turbine generator in
general, making it necessary to stop them and repairs. To prevent accidents related to vibrations, there are
both portable and fixed devices and vibration condition monitoring of generators and system diagnostics.
However, up to date there is not still perfect system, which fully ensures the protection of generators. There
is presented new system of control and diagnostics of vibrating condition of powerful hydro-generators, that
can provide guaranteed protection of workers from the hydro-generators associated with the vibration
damage.

Key words: damage; diagnostics; hydraulic turbine generator; protection; vibration.

JHEPI'ETUKA

HOBASI CUCTEMA KOHTPOJISA U JUATHOCTUKU BUBPALITMOHHOI'O
COCTOAHUA TUAPOI'EHEPATOPOB

I'yryaamsuiam JI. T., Asmannapamsuin 3. A., Meuxsapumsuiu U. P.

(I'py3uHCKHI TEXHUIECKUH YHUBEPCUTET)

Pe3rome. [lokazano, uto B mporecce pabOThI THIPOTCHEPATOPOB BO3HUKAIOT BUOPAIUH, KOTOPHIC
MOTYT BBI3BaTh MOBPEKJICHUE U BBIXOJl U3 CTPOS KaK OTACIbHBIX JeTajei U y3J0B, TaK U TUAPOrCHEPATOPOB
B IIE€JIOM, YTO NPHUBOAWT K HEOOXOAMMOCTH WX OCTAHOBKM W TPOBEACHHUIO PEMOHTHBIX pabor. s
MIPEeIOTBPAIICHNS CBA3aHHBIX C BUOpAIMSIMHU aBapuid, CYIIECTBYIOT KaK IMEPEHOCHBIE, TaK U CTallHOHAPHBIC
YCTPOWCTBA M CHCTEMBI KOHTPOJS M JUATHOCTUKH BHUOPAIMOHHOTO COCTOSHUS reHepaTopoB. OJHaKo K
HACTOAIIEMY BPEMEHHU €llle HE CYIISCTBYET TaKash COBEPIICHHAs CHCTEMa, KOTOpas MOJHOCTHI0 O0CCIICUHT
3amuTy reHeparopos. [IpencraBinena HoBasg cucTeMa KOHTPOJS W AMArHOCTUKU BHOPAIIMOHHOTO COCTOSIHHSA
MOIIHBIX THIPOTCHEPATOPOB, KOTOpas CMOXKET TapaHTHPOBAaHHO OOECMeYnTh 3aluTy padoTarommx
THJIPOTEHEPATOPOB OT CBS3aHHBIX C BUOPAIUSIMYU TOBPEXKICHUH.

KiroueBble ciioBa: BUOpaIus; THIPOreHEPATOP; AUATHOCTUKA; 3AIUTA; TIOBPEXKICHHE.
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HYDROGEOLOGY

SOME RESULTS OF ADJARA-TRIALETI MINERAL WATERS MONITORING
B. Mkheidze, A. Songulashvili, Z. Kakulia, I. Nanadze, M. Kopadze, L. Glonti
(Institute of Hydrogeology and Engineering Geology of Georgian Technical University)

Resume: As a result of conducted monitoring in the 2015-2016 years of Adjara-Trialeti mineral
waters there has been found, that there are processes reducing production rates and changes in the chemical
composition in some springs of mineral water. There are discussed some of them, in particular mineral
waters “Kokotauri”, “Bogauri”, “Nabeglavi” and “Nunisi” in which most clearly are showed these
phenomena.

Key words: Adjara-Trialeti; mineral waters; monitoring.

I'MPOT'EOJIOI' YA

O PE3YJIBTATAX MOHUTOPHUHI'A MUHEPAJIBHBIX BOJI AJIZKAPO-
TPHAJIETHA

Mxeunze b. C., Courynamsuwiu A. T., Kakyaus 3. I'., Hananze U. B., Konagze M. O.,
I'noutn JI. E.

(MHCTUTYT THAPOTEONOTHH M HHKEHEPHOU Te0IOTHH | py3MHCKOTO TEXHUYECKOTO YHUBEPCHUTETA)

Pe3tome. B pesymsrate mpoeaeHHoro B 2015—2016 rr. MOHUTOPHHTa MUHEPAIBHBIX BOI AKapo-
Tpuanety ObIJIO YCTAHOBJIEHO, YTO B PsZIC BEIXOJIOB MUHEPAIBLHBIX BOJ MPOUCXOJAT MPOIECCH YMEHBIICHUS
NeOUTOB M M3MEHEHHsT XHMHUYECKOTo cocTaBa. B cTarhe 0OCYXKIAarOTCs HEKOTOPBIE M3 HUX, B YACTHOCTH
MuHepanbHble Bonbl «KokoTtaypm», «boraypm», «HabernaBu» u «HyHucu», B KOTOphIX Hamboyee 4ETKO
00HAPYKHITUCH 3TH SIBJICHUS.

Kuouesbie ciioBa: Amxapo-TpuaneTu; MUHEpaIbHbIC BOJbI; MOHUTOPHUHT.
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HYDROTECHNICS AND LAND-RECLAMATION

WATER BALANCE CALCULATION FOR CORN CULTURE
N. Beraia

(Ts. Mirtskhulava Water Management Institute of Georgian Technical University)

Resume: There has been considered the agricultural crop irrigation regime in drought years con-
ditions, factors of its continuance, by that the table was compiled. The following table shows the calculation
of the water balance for maize on precipitation and the integral graph of water deficit. Graphical method
picked corn irrigation norm, that allows evaluation of the moisture deficit in the soil.

Key words: irrigation regime; irrigation term; maize; soil; water.

I'MAPOTEXHUKA U MEJIMOPALIUSA

PACUET BOJHOI'O BAJIAHCA JJI51 KYKYPY3HOM KYJIbTYPBI
bepas H. II.

(MucTutyT BogHOTO X03sticTBa UM. L], Mupiixynasa [ py3nHCKOTO TEXHUYECKOTO YHUBEPCUTETA)

Pe3rome. PaccMoTpeH peskuM OpOIICHUS CETbCKOXO03SUCTBEHHBIX KYJIBTYp B YCIOBUSAX 3aCYILIMBOTO
roja, (hakToOphI €ro MPOJAOIDKUTEILHOCTH, 10 KOTOPOMY COCTaBlicHAa Ta0yuna. B tabmuie npuBeaeH pacyer
BOAHOTO OaylaHca Ui KYKypy3bl MO KOJIMYECTBY OCAJIKOB M HHTETPANBHBIN Tpaduk aeduiura BOJHOTO
Oamanca. ['paduueckum MeTo0M ompe/esieHa HopMa OPOIIEHHUsST KYKYpPy3bl, YTO 1a€T BO3MOXKHOCTD OIEHKH
neuITa BIard B OYBeE.

KiroueBble ci10Ba: BoJIa; KYKypy3a; [T0YBa; PEXKUM OPOIIEHHS; CPOK OPOILICHHS.
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MECHANICAL ENGINEERING

METODS OF DETERMINATION PRODUCTIVITY AND WORKING KNIVES
NEEDFUL POWER OF THE LEAVES KRUSHING-SMASHING-ROLLING
MACHINE

T. Megrelidze, G. Pirveli, G. Gugulashvili, V. Gvachliani

(Georgian Technical University)

Resume: There is described the new machine for nutrition-medical vegetable row materials elabora-
tion. This machine basic worker elements are tandem knives, which are realizing the nutrition-medical
vegetable raw materials crushing-smashing-rolling processes. There is given there knives working needful
power and machine productivity determination methodics.

Key words: nutrition vegetable raw materials; power; productivity; rolling; tandem knifes.

MAHNINMHOCTPOEHHUE

METO/IUKA OINPEJEJEHUS NPOU3BOJUTEJBHOCTU U IOTPEBJIIEMOI
MOIIHOCTHU PABOYUX HOKEN MAIIIUHBI JIJISI MATUA, U3MEJIBUYEHUSA U
CKPYYUBAHUA IMCTBEB PACTUTEJIBHOI'O CbIPbHA

Merpeiauase T. 5., Iupseau I'. T., I'yrynamsuiau I'. J1., I'sayanann B. B.

(I'py3uHCKHH TEXHUYECKUH YHUBEPCHUTET)

Pe3tome. IlpencraBnena HoBask MalIMHa, KOTOPAsi OCYIIECTBIISICT MSITUE, U3MEIBUCHUE U CKPYUMBAHUE
JUCTHEB MHILEr0-IeYe0HOT0 pacTUTENsHOro Marepuaia. OCHOBHBIMH pabovYrMU 3JI€MEHTaMH JTaHHOM
MalllMHbl SBISIOTCA CHApeHHBIE HOXH, KOTOPBIE OCYIIECTBISIOT TPOIECC OJHOBPEMEHHOTO MSITHSA,
M3MEIbYCHUS U CKpyduBaHUs. B paboTe mpuBeaeHa METOAMKA OIPEICICHHUS MOIIHOCTH, MOTPEOIsIeMOi
YKa3aHHBIMH HOXKaMU ¥ CIIOCO0 OTMpeAeTICHYsI POU3BOIUTEILHOCTH MAIlIUHbI.

KiroueBble ciioBa: MOIIMHOCTB, MNPOU3BOAUTCIBHOCTh; PACTHUTCIBHOC CBIPHEC, CKPYYHMBAHUEC, CIla-
PCHHBIC HOXBI.
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aobofoangds, @oi dglodangdgenos dbmgme bgdmm >s@bodbyeo Fgbosbmdols dgdmbgggsdo.

09bBol (yodgogamdol gob@eobs s bbgs dohggbgdegdol aomdxmdglgdol dobbom
dolbosls 5d9doggdgh gomombydo woosdowol goboom. Qolols bodxo dgowygbl aoFg@geo
Ayogol dobol 4 %-U (Id@ogmo bodwols Jobgogom). sbigmo ©sdydaggdolols Joow{ggs Jogmg-
b0l 9390glo Fgmgdgs, bo@dzol Bgd3g@s@dy@ols bofommddog asbdws, Gyogol godgabyaro
09@-boboli goydxmdgligds, Logyyol, okodgemmdols s oxmdol dgdiodmgds.

0930 bobgge®xnad@oge@do dgumgdsgos, gom@odgmol 3Om3gldo dol gdeggb wemeando,
Losz Loobols 3mgx03096@0s 1,5-2,0, Bgddg@s@yges — 45-55 °C, Lowgodsgol bodxo — 1,012
%. Lowgdogol dgoagbogmdsdos bodo 3mddmbgb@o: 3oMwsdo®o Lowgdsggdo — 20-50 %, dgog4y-
@0 bowgdoggdo — 20-45 % ©s boadmbobo — 35-50 %. menyg®o dgwgdgols ©s godmygobs-
2> d@mdols dgdgy 9339 dgbodergdganos ogbBol bgosdomols gmgdgs, dop@ed o3 dgmmeols
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2530m4ggbgd0Lsls Lyggms Labol Bgogol domgdslomsb gohmsw 0b®Egds dOmdomo obsbo®y gbo.

Lbgoalbgs Lobol 3bodmgsbo bogmogdgdgdo aoblbgsggdymom dmdgegdl Bysgol mgo-
1gdgdbyg, sdodmd ogbGolomgol Lokodm mgoligdgdols dobobodgdesm dobobdgfmboanos ao-
3bodmgbgdolomgols dosmo bodggol godmygbgds. ogbBol Fo@mdmgodsdo godmoygbgds dgdwgeo
bodgggoo: Lobmgbydo bodo 60-80 %, Lymaodgdgemo bodo 5b @yogol ©sgdygmliogdyeno
3obBo — 15%, mggbols s bwgol bmggmgdols Jmbo — 20 % s 39360 — 5 %.

3bodmgobo bogmog®mgdgdol ba®xo dgoaqgbls yofu@ygemo Gyogol dobol 20-23 %-. dgbo-
bgobsl 0gbBol dpg@smbol goloydxmdglgdmom 3bodmgsb bogmog®gdgdl ods@gdgb sb@o-
Lg3@0g90L: mJboworgbogls (1,5-2 %) ob 2-, 4-, 5-G@oJermarggbmel (0,75-10 %). goiEbodm-
3690> bpgds mengddo 3bgmo Jogdol dgog@gomn 73 £5°C {gd3g@s@ydsby. 65-75 °C @gddg-
@o@YModeg yobgmgdga 3bodol bodgal gmygh M@ bofomow ©s sbibsdgh mendo, 15-20
For-oli 0b@g@goemom wmaol 9Fyg9@0 dGO9bgolols 68 Lm-ols gobdsgmmdsdo.

JOm3306030mbLobE6gM0  Ignmpom  gom@odgms.  0G3mboydols  bogBmgdol  Lsm@od-
53960l 208my9b960m RgbloEdemol Lobgosdo®g s bododyg Gysgbyg hoGomgdymds 33e0g39d-
do, op®@9m3g bbgowslbgs Jo@bbol 37domdols aodmEomgdsd bo@ym, @md Gysgol Fo®dmg-
dobomgol Bodmme asdmygbgdygemo JobgBomy@mo Lbom@odensgo — bo@®oygdol Lyangs@ 0@ gm-
6530, 9Om-g@m0 dJoGomoo bsdgoggdes Bysgol sbm®EodgbBols aobsgs®mmgdmae, badolbols
2oLy mdglgdmse s bofo®mdol mgommo®gdyangdols dgledomgdans.

(306 3mboygdol Lsm@odmasgo bog@mgdo Gyogl odaggl do@oen Lod@dgozgl, mgme ggal,
333003 LAOYJB9asl, Fop@dgangdol mobsdod dohggbgdgenrls a@dogo o gobogo dods@my-
@gdom: ©sd9Mgdol, mPmobs s omdgdolowdo Jpy@smdsl ©s bbg. 3mb3gbd®mocgdeygeo
Lom@odansgo  bofoosgzgdol IgbGo dodomsws  sbomby®o  bolosmolss s  JOmdols  Lom-
03530 bogOmgdoliogsb goblbgaggdom, bo@@oydol bymas@d 0@ imbs@ol Fysa@mblbs@o dog-
Mg30@00 JoAmobolisdo s Jdbol danog® dgogg ao®gdml (pH= 1,2 — 1,6).

33930l dggago0m (306030b09dol bog@mgdols 3m@sagbmsb OMogAmJdgogds Lbge-
slibgoggomos, dop®sd dg3bogams 1dMsgeglmdsd oslygbs, M3 gm@sagbol 3o®dmJlognyy-
M0 X2UBIO0 oEgdom Mm@l 390 SO gdl 0 3mboydol bogHmgdom asm@odgmols 3G m-
39Lbg. aom@odgemols dgJobobdols dglobgd sbOms Lbgowslbgomds dgodangds sblbogn 0dbgls
30950l ho@omgdols Lbgowslibgs 3o@mbom: 39@dme, Lom@odansgo blbs@ols Lbgowslbgs dgeo-
29bermdoms s doldo 30030609930 bog@mgdol Lbgoslbgs dggamdol bodolbom. bs@@oy-
Jol  byeas@mEodgmbs@ol godmygbgdolsl asdmyggmom odbs 393@owydo, aesbopyg®o s
>doboxygngdols sJBoydo Gmeno.

Lom@o0dgsgols dgoagbogmdols o 30mEglbols Jbganganmdols dgigeolsl  aodm@ocs-
bygaoo s@os gomoggbol bbgs oJ@oyg® xa9ngdmsb 3od3mboydol do®omswo bosg@mgdols 3@-
0090m Jdggdols glsdggdbanmds, sa@gmgg o3 bsg@mgdol wopa®mggds Gyogol LEHGYIEY®sdo.
(306 30b09dol bogOmgdbom gom@odgmol wodsbosliosmgdgao mgolgdss dolo godyo jmddobodg-
do  JOmdmsb. s@bodbyao dmbob@gdgdo gom@odgaols dgdsbobdol dglobgd mgm@oygmo Lo-
Q993900 gobes #gbloEdmols Lobgpsdomg ©s Ladodg Gyoggool JOHmdEo®3mblob@sbydo
2>m@0dgarols dgmmeogols dgdydoggdolongols [1-8].

(300 3mboygdom aoxg®gogmds @ysgds dgbsdemgdgaos JOmdol olgmo @omegbmds do-
00mb, OEyOM0E 3o90M0d@sgds BYysgds. oJgosb asdmdwoobodyg, dgodangds ©ogoligbom, ™I
(300 3mboydom Aom@Modgmolisl ooy gbmsb {o@mdmJdbogno jogdodgdo aoblbgsogwgds Jehmdom
2om®0dgarolols {omdmJdbogro 3og3dodgdoliogsh.

LEobEs@Bol mobobdow, JOHMdE0M3mblobGsbydo Jgmmeon yosm@odmeygao Laggblis3d-
g 0gbBol BYoggdol wobsdbowgdmom asdmoygbgds dbbgomagbs @Jmbsbo LoJmbanols o
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3bgbol Byogbgromgyeo. Bodggesdo Labols dbs@ol aobsgmgols Loljg wobsdggdos 2,5 — 3,0
39. wosm@0dgmols Fobs 30mMEgLgdo s oEdMbs-obazgMols M3gMseogdo dodwobs®gmdls &o-
39M0 dgmmeols dobgogom [4].

(306 30boygdol bogAmgbdbom gom@Modgms bo®E0ge©gds S0P dYEe M gddo, @I-
gddoi Lombols 3mgxno3ogbdos 0.8 — 1, sd5bsbols Hgddgds@yds — 25-30 °C, 3GmiEgbols
boba®daogmds — 810 Lo, dsbogrsms bodyxo GHodggesl dobowsb dgoeaqgbl: ymyo@edgsgslio
— 0,4 %-U, 5dmboygdol bygeas@olbs — 6 %-b, sangdobols dodols — 2 %-U, boG®oydols Jeom@o-
ol — 2 %-b, bogmols gdgeobool — 1 %-Ub, 3o@gmboydols do@odgnsgo bsgdmgdol (306 3m-
boydol womJlowby opssbysdodgdom) — 2-3 %-l, gomomby®o @gdbogy®o @bodobs — 2 %-
b, bos@d@oygdol LymgoGobs — 0.5 %-b, gOEGHA™30bol — 0,5 %-. >5bodbymo EMbBoMgdolsls
2obobagdym 535bobsdo smogligdgh s3mboygdols Lyags@l, 15 Lom-ol dgdogy 9do@gdgh owoy-
dobols dodl, bo@®oydol Jerm@owl, bogmol gdgeboslt ©s 2obsy®dmdgb @maols d@ybgsls 1
bm-0m. dgdgy 9doGgdgb 3063060930l Lom@od@sgl s 2 Lm-ol dgdgy gomombydo 3bo-
dol gdgenlbosl. od3mboydol do@oggdom ©sdydaggdolols Lom@odgmsgo blbs®ol pH = 1,5-2.
bobggo@xod®ogo@ol aoddmao asbogo gggmol LOgeo Ygwgdgol gdwogy 9do@gdgh 0,5 %
YAEAOM30bLs s bo@®oydol byaas@l maxg® 15 Lo-0sbo 0bGgdgogom.

2om®0dgarols gdegy bobggemnsd@olgo@l Mgiboggbh godwobotyg (ymom. Lombols 3mgxo-
309630s 1,5-18, 39d3g@s@ds — 25-30 °C, 30m3glbols boba®damogmds — 4—6 Lo. gocdgibgs
aMdgaegds dobod, Lobsd pH ©g@dol dogs o godg Rgbsby o6 doow§agl 4,2-5,0-b. g@mE-
@3060L bodxo dgoygbl L0-15 %-b, bo@@ogdol byegodobs — 0,5-1,0 %-L.

(306 30b09gdol Lom@odgnsgo bogmog@gds [gomTo derog® Jowdmeobogds s dgodagds
2odmoen gdml. sdo@md 53 Jgmmwomn Aomn@odgaolsl dgBsw 360dgbgarmgsbos gyom@odganolom-
30l bobggo®gged@ogo@ols olgmo Loboo dmdbswgds, GmIgaroi Joe@mamobols swiggmol bo-
o gdol odgoggs, ohJo@gdl 3@mmEgll s gbodangdgals beols @dogno, domsmbs®olibmgsbo
Ayogol dowgodsb.

3320930l 990939500 ool Y@, A®MI bobyge®mRsd@mogedol Imdbowgdol @sdwgbody
dgmmEoEsh Loyggmglbems sdmboygdols Lymas@om, bs@®oydol Jam@opoms ©s sepgdobols do-
00 839 doggds. 5d5bobsdo o3 bogmog®gdgools s@lgdmds gFobsomdwgagds (300 3mboydols
Lom®od@sggdol JoE@m@mobl, @opaob s@ydobol Lom@odsg bogmog®gdgdl ozl o m-
boygdols Loo@odgnoggdmsb 3mddammgdlgdols Fo@dmJdbol gbsco, @o3 0fggal bobggo®med®ogo-
Aol bo®dgol {9d3g@s@g®ol aob®wsl s Jowgdygmo @Gysgol mgolgdgdols goygdxmdglgodsl.

2om®0dgaols 3Mmm3glls s Jowgdgmmo Bysgol bo®olbby Godgmboygdols Lom@odensgo
6030009096950l @mboMgdol gogangbols 33egg0l Jggas ©oEA0bos, MM Lon@odsgols
bo@xol gob@eomn blbs®ol gOmo ©s 0dsgg 3m9gR030gbEol dgdmbgggsdo gom@odgmols 3G m-
39bo  hJodwgds ©s 0bOEYds bobggeMmnsd@oges@ol bo®dgol  Egd3g@s@yms, @olsg mob
bggl Lobol@ol dmds@gds. 3odgo dgogygdo doowgds 30030609930l womJbobg goasbys-
®0d96000 Lom@odasgols 2-3 %-0560 bo®xgolsb.

Ibs Byogol LEAOYJd O gmo gegdgbdgool LOYmo gg@obobsizool dgddbol, dmdzmgdols
97 90900L s@dmgbg@ol, LoMdogobs ©s Qm@doMgdbol 9bs@ol dobodgdols Jobbom o m-
boydols bogdmgbom gom@odgeolols dobobdgfmbogos Lom@odgnsg blbo®do gogg ao®gdm-
bowdo dpa®oo gomomby@o 3bodol gdgebools (G®ogmsbmasdobols s sgrogs@Gy®o (3bod-
dgogol @300l Cip—Cia gmg@ogogsizools 3OmeydHo) @ods@gds, @s3 byal ¢fgmol @ysgols
bAOJHDO0L 2o99dxmdgligdsl. gbom asdmgemgbomos, M3 Jomomby®d 3bodl sbalosmgdl
(300 3mboydol bogMmgdmsb ©s jmeoggbmsb  Jodoygdo gEHmogdOmJdgrgdols ds@sgno  ybsdo,
@53 o99dxMdgLgol Bysgol bo@olibl [6].
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AYyogol  ©odydoggdolsl  Gmdganodg Lobmgbydo Lom@odgsgo bogmog@gdols  aodmyg-
bgdom dgodengds Jowmgdyge 0dbgl s@HsLEYP@YmBogs yomn@odeyymo Gods®o  Gysgo. sdols
s>dmbagbg@gmo Ladodms dgodhgl Lobogby®o Lom@odmsgo bogmog®gdgdo, dogsmomsw,
Lom@odgosggdo CIIC, Ne2, Ne3 s Lbg.,, dmdangdoi godgeo smfggl God3zmboydols bog@mgdom
2om@0da@ g bobgge®@od®ogo@do. ogdggdgaos oligmo Lobmgby®o Losm@odasggdols godm-
49b69ds, @mdamgdoiz Fo@dmJdbol bogngdl 0@ gmboydols Lom@odesggdmsb (Ne4, NeS, OB-2),
@oEob obobo bOymymgomse ggo om§g396 ©9MdsTo s omgdgdosh bobggo@mRsd@ogs@ols
259 99b98do, Mo 0§393L BYogol LobolGgl o oxmdsl.

09bBol Bysgol ©sds@goomo gom@odgaolols Lobmgby®o Lasm@odasggdols bodxo dgowe-
296L Bodggesl dslols 68 %-I [6]. sLgmo 3ohggbgdgemo gobsdo®mmdbgdl g®dol ImEyemdols
350300 BmAdoMgosl s Lasm@®odmsggdol @sEombogmy®d asdmygbgosl. Loggbls@dayg ogb-
Aol ©8d5@gd0m0 aom@odgeoliols gomgoolifobgdyamos Lon@odmsggdols bogBmm @omegbe-
b0©ob Lobwgbydo Lom@odensggdol asdmygbgdols dgdwgao wmbgdom: BHC — 0-50 %; Nel —
0—30 %; CIIC 56 Ne3 —30-50 %; Ne2 — 0—-30 %; Nel2 — 0 2—0 %.

©sdo@gdomo  om@odgmolisl bgoG@omobsizoobs s godmgibgol dgdwgy bobggo®masds-
03500 Lodo®ms ©sdydogogl gdgeboom, @mdgamoi Indbopgdyamos 3sLGolbogsb (bobgge®-
BobMogo@ol dobol 2 %) bs@@oydol Lyegsdol ©sds@goom (0,1-0,2 %). wsdygdeggdols dgd-
©93 bobggo®gnsd®ogo@ol bgosdo®o s@ gbws ogml Jmbosbo. 03 dgdmbgggsdo, oy do@do Jm-
bo 25dmge0begds, 565bobsTdo 9bos hogds@ml Go@Gggwesl dsbol 0,1 % sdosgols Fyseno o
2o2Mdgegls ©sds@gbomo sdydeggds 10 — 15 Fo-om.

bobggomxod@ogo@ol  gox@ol aob0gzggomol  beymymyomo Jgmgodgobsmgols blibs@ols
2OYgM g emaols 3gedogo d@gbgolsl wo 30 "C Gg9d3g@s@yg®ol 30MmMmbgddo sdo@gdgb
Lom@®od@sggdl  dobod, Lobod  blLbodol  3mgxnoEogbdo 12- o6 dosw(ggl. ©sdydeggdols
boba®@danogmdos 24-30 Lo, aom@odgeols sdmsg®gdsdwg 4-5 bm-om s®g omado sds@gdgb
A0Bggesl dobol Jglodsdobow dgogy® dog Lowgdogl ( dodgs C—0,7 %) s Jo®wsdod dog
Lowgdogl (dodgs — 3-0,1 %-b) ddGoa damdodgmdsdo. dgmgogol ©sfygdoesb 2-3 Lm-ols
9909y 09509896 Bodggesls dsbol 0,5 % goJloGm®l, GgEbsggb aodwobs®yg (ymom 0dsgg
535M5Fd0  bobggoMRod@ogoBol @Mm@osb odmyPBgo®Mmsgs. Ladmmmm  yobyggmseggdsdwog
Lomboli 3mgxnoEogbdos L5 — 1.8, Bgddgmsdges 22 — 25 °C. aom®dodgerols dgdpgao m3g@so-
960 LOyegds JOH™II39bsG g0 gom@odgmols Godydo dgmmwom [4].

(306 30boygdom  aom@odergeo ogbBo  JOmILob@obowgdom aom@odgrgeo  oygbRologsb
2oblbgoggdom bolosmwagds 93gmgbo dshggbgdemgdom, 3g@dme, domsmos bod@d ool dshggbgd-
@gdo aododgolol s IMogogrxgdoo @ebgolol, 3—4-x90 0b@Egds Fyaobowdo dgogamds,
obggg 0bOPgds MmPmol, osmdgdols s sdgMgdolowdo Igogamds, Gyogol 3gMogg@oygeo
986900 Mobod@oss Aom@odeygano s domogos Bysgol dggzligdols badolbo.

>0b0dbyaro Igonmeom omn@odeygamo ogbGologeb odbopgdbymo ggblsgdmols Lbge-
slbgs 3e0ds@dy®@ bmbodo ho@do®gdygeds Logegeds GoMgdsd ogbomo dgogygdo ohggbs.

JO0330630bL0bEsbyM0  dgmmwols aodmygbgdom o0gbBol gom®odgaol ML Fysgol
bo@obbol  ao9dxmdglgdolomsb gamsw dEodwgds aom@odgmol 3@mEglol  boby@daogmds
20-25 %-o00, sbggg hodwobo®o [y gdol aodudyosbgds; Lako®m smo@ s@ol ©gxno30H YO0 ©s
dgoMo @oMgdyeo 339boG g0 Lom®odsggdols godmygbgds, Lafs®dmgddo ggblisidanols
dolbogrols sk@ol dml 0bdEgds Bysgol aodmygbgdol gmgnoiEogb@o ws Lbg. l-go b®ogndo
JmEgdgeos  JOmdEo®3mblobEobgdom  asm@od@mgmo ogbGol aom®odgmol  bsjmb@®menm
35M5dg@@gdo.
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G0G>63003mbLobEsby®o om®odgmol dgmmeo. Fysgol IMgiggemdsdo godmygbgdgmo
dobgdoy@o  b0gmogmgdgdowsb JOmdols ©s 3o@gmboydols do@oengdols dgdogy  yggesby
9989JH9M0s  Bo@sbols Lom@odgsgo bogmog®gdgdo. Go@obols bsg@mgdom aom@odgamolsls bg-
0d®s@0bsi0ol dgdegy bobggemnsd@ogs@ol bo@mdgol Ggddg@s@yds 95-97 “C-l smfggl. o3
dohggbgdmom, Bo@obol bog@mgdl Lom@odasg bogmogdgdgol dm@ol dgbsdy swaomo do-
@53l JOmdobs s Bo@sbols dodoengdols dgdwgy.

Ao@sbols s dobo bogdmgdol FomImgds LfGoxsm 0b@gds. Lom@odamsgsm godmoygbgds
35000 blboo Go@obol 3mddmgdly®o bog@mgdo. gogy®o @owogomgdo s dop®mJbognagd@o
Nd9B900 BoHobol 00b;msb moglgdomdols dobgogom aobspygdymos dgdpgyo 0sbdodwggde-

d0m:

OH™ >F~ >S0; >Cl >NOj;

3boogo 1
09bBol Gyogol JOm33063mblLobEsbgdom gomn®odgmols bsgmbdGmem
3505393 gd0
0d0gJ@0 3obLobasbmgdogo 6e®3d 3o6L>bEg@ols dgmmeo
35653980
3903banoligeosbo ob L3od@osbo
>dmboydol Lyags@ol B9939a53 M 25-30°C 0 g@dmdgR@o.
blbomo sbogmejols ggolio 17C
Lom@odasgo blbs®o
(30M3mboygdol do@ogng- pH 1,5-2,0 doboligangJ®Bmwosbo 3m@gbiom-

00l ©sdo(gool dgdwagy

d9H®0

bobggo®BodM0g5E0
30O 3mboygdom gom@od-

geool oygdowsb 810
bo-0ols ‘dgdgy

25b0g33m0L dgwgd-
30l Lobdyang bo®-
3ol 53O0 9@

3ob03339m0 L@ PEo-
S50 0@gogds 0bwo-
3o0™@0m Fomaswe
SMobo e gdo

80 "C-ol>

3o m®0dgBHoEo seobo@obols
Lodwgdogo C 0bpogo@m@ols godm-
49690000 gg@Ebeol{ymmosbo o6
L3o®E0sbo mg®H3mdgdMo, obsym-
3ol golon 1°C ob bganlsFym
bo@dgol {9d3g@o@ ol goblob-
mgdobsmgols

bobggo®eBodM035E0
bgo@ddomoboiools dgd-
Sie)

bo@dgol @gd3g@e-
B

4,2-5,0 aob0gg39m0
430mge0o ggaols,
oﬁmBad m;]f')o 90°C-

obo

3o m®0dgBH o dgmogrols bo-
®0bx0olgg®o 0bwogs@m®ol yodm-
496905 390 benoli{ymosbo ob
L30®E05b0 MmgA3mdgdHom, sbe-
gogol golo 17C o6 bgaLofym
bo@dgol {9d3g@o@ ol goblsb-
®gdobomgols

65391dggoM0 Lon@odgns-
30 blbsdo

(30M3mboydols wo-
oJbowol dgdig9-
@Mds

5Mobogem gdo
4-0lss

30M3mboydols dgdggemdols gob-
Lob@g®s s@bgoyao dgmmwon
dobobobrogs@m®osbo 3m@gbiom-
d9BM0m

bobggo®Bod@0g5@0
99 boy@o sdydogy-

bgodomols go-

bobggotBodMo go-
Aol bgsdomby

G256 g3@og o dgdm§dgdols

39500 ©5F5HYd0M0
o0 ®M0dgenolongols

dols dgdgo 3bodgs 3o3bodgol s@s@lyg- | dgmmeo
dMdo
boFgobo Losm@odarsgo
blbodo Lobmgbydo
bom@odasgo bogmoghg- | pH 4,2-4.5 doboligangJ@Omwosbo 3m@gbiom-

398 ®@00m gdm{dgos

bobggodnaddogo@o Lob-
0 9byg@0 Lom@odasgo
603009® 9693000 s> g-
domo gom®odgmols dgd-
el

3ob0g339m0L dg-
mgdgol Loldygeny

4oxM0ob sg@ogro
6039 dols aobogygg-

00 Legms 9bos
0ymb dgmgdogro

m@ysbeag3Bos9@o
‘dgdm§dgds
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Ao@sbol  m@asbymo  Fgoggool bodmmsb  gogdodols Lod@gozy ©sdmogdgmos  Lom-
@0dgosgols pH dohggbgdgenrby. gom@odganols ¢bs®o gl Bo@obols do@omsw do®oagdls, dog@sd
Ayogol dMgFg9emdsdo 9dgdgboe aodmoygbgds Gydg 00mbgdmsb ©s sdmboydmsb Eodsbols
MAog0  bogOmgdo  (Lyeas@@o@oboms@goo) [1-6]. s3geds@  aom®odgmobsmgol  godmoygbgds
>dmbogdols Liyanggs@@o@obogawo, GmI@ols Jodogdo gm@dygass: TiO SO4 (NH,), SO, - 2H,0

Ao@obols  3md3engJly@o  Lom@odasgo bsg@mgdols dJmogo®o dobolioomgdgamos  §yoan-
blbo®do domo Igb@o. oagboaos, O®I Go@sbols Losm@odesggdo 930@s@ gl YOMogHhm J-
d9090L do@omso jmeoagbol 2390©omo xokggdols 5d0b- s gusboy® xa9ngdmsb. gl dJm-
Lob@gds  od@goaes 0bg@sfomgmo  13gJd@mbimdool  dgmmeols  Lsdygsmgdom  Go@sbols
Lom@0dgsgo 60gm0g@gdgdols gges@obols bLbs®msb @m0y Jdgogdolisl.

o. @mIsbmgols o Lbgoms dOm3gbols dobgogom, godm@oabygemo o6 s@ols Go@sbols
Lom@odasgo 603mog@gdgbol gOmog@mndgogds gowosygbols Lbgs #9bjcog®  xaungomsb,
@oaobo3 oBobom aom@odgms bmdogmegds deogd dgogg po®gdmdo. wowo 3bodgbganm-
b5 oJgl Lom@odasgo blbodol dpa@omdsl pH-oli ds@ogno dohggbgoemols @@m, sdo@md
blbo®do godmygegae 0dbs m@Asbygmo dgoggools sds@gdols bgaogegbs. 33eg3gods 3bogo-
g, AmI Loygzgmgbm dgbowdgol gbs@o oJgl @o0dmbol, @gobols ©s @dol dgoggdl. dd@ols,
d05bdkggemols o dgobdgogol ods@gos 3o 3ModBoggmsm 5@ obegbl LEsdoay® bgdmJdg-
©g05L BHo@sbol Lom@odemsggdby [1].

A0BSbY@0 3o0®M0dgeol @M Jobsbdgfmbogros dgdbomdeg spgb@oe @dol dgogols go-
dmygbgods, dog@sd Ibgoggermdsdos dobswgdo ol ao®gdmgds, A®MI Aom@odgemobsl bEsdognsy-
@0 dmJdgegdol blbotgdol godmygbgdsd, dgogols bolbosmowsb godmdwoboty, dgodargds godm-
0§ 30mL bmpog@mo mgoligdols, dogoomns @9d3g@s@yaol, dgdEomgds.

Lom@odasgo  mgoligdgdols  obsbosmgdolisl  360dgbganmds o3l Go@Gobols  Lom@odensg
blbogdmab @godBogen oJBog@mdsl. Bodobo Lymas@yg® blbs®gddo dgodangds ogml s@o-
9B ob 3sboy® Gm@dsTdo. Lom@odasgol Ggodiool gbs®o ©sdmzowgdygeos Lofyolo bgoanga-
@ols 696905bg, blbs®ol dowgdol dgmmeby, g gboemdsby, 3mb3gbGMsGE0sbY, WodgMgdsls
> Ubgs dobobosmgdegdby. ©opagbogmos, G®I sdmboydol bymas@@odsboms@ols 30b396-
A®5300L 3obOPom Lom@odamsgols gydosbmdols aomyggne bog@sdwg Bodobol dgsiool o
AogOH™mds 0bOEgds, boem Lom@odmsgol wodsgo 3mbigb@®aioolsl, GmaEs Mgsjioobmgols
Lodo®m sJ@oy®o bofogmgdo 330095, yom@odgemol 989]H0sbmds I3oMwgds. Jo@GM  Go@sbom
2om@0dgeolols Loyzgmgbom dgogagdo doomgds Lom@odgnsgol 50 /e 30mbi39bG@SE00LS.

5dM0po, blibs®do Lom@odansgols 30b(396@®s300L dgigeom ogegds 53 blbs@ol bs®o-
Lbmddogo dshggbgdergdo, domo @gsddoygmo sJBoygdmds s gom@odgaol gboto. gl aogemgbs
50blibgds 0dom, @I Bo@sbol bog@mgdols bofogro blbs®gddo 0dymygds dmen g gmma-olidgm-
bogen dgmds@gmdsdo, bomm bsfomo — jm@mopyg@do. jnmmoyg® gobsdo dgmao bogdog-
0l @omEgbmds 0b@Egds blbo®ols gobboggdom s do®merobom. 5 Bm®Igbol mobsgs@om-
b0l 2003399 Lowoegdeg aobOom gobolobmg®gds Bo@sbols Lam@odgrsgo mgoligdgdo.

200@0dge0l M3Godogy@o dgogaol dobomgdo Lododms Fo@obol bogdmgdo dgoieg-
gl OeaemaE oJdoyg®, oSbggg 3sboy®d Fm@IgoL. dgodmgds gogoMsygomm, M, @owysb
2om®0dganol  gbodo  ©s3sgdo@gdygmos  Lom@odamsgo  bofoaszgdol  Lowowgbyg, ooydo
Q}mAdgdo 33009 bmdgdol 20dm gobodo®mdgdl Lom@odmsggdol yu®dm LF®sy woxgybosl,
bogem 3sboy®o gm@dgéo (G Jbbgomo bofomszgdol s@bgdombdol aodm) — dJob sy gb-
05b PO®M0gOnJdgegdsl s LEHGYIHIGol dgglgdst.

2om®0dgaols 989JH0 ©odmgoEgdbymos sa®Mgmgg bobggs®gedb®ogodol dmdbowgdsby. do-

131



o0 oJBoydmbol s3mboydol Lyes@Bodobogs@omn aom@odgms, dobobdgfmbognos ho-
AoOal Bo@ggesls aobsig@ols dgdwgy 303geomdgdols yoMgdyg, bogom 0@ 3mboydols bog®my-
d0m om®odgans, AmIagdloi o3l bogargdo oJ@ogdo gm@Igdo, gbos ho@omogl bobggo®-
Bo6M035¢0L Fobolfomo ©sdydaggdom (303geodgds, JOmdomgds ob Go@obo®gds).

od Igmmom aom®M0dgeol @A™ oo dbodgbganmds 5J3l bgo@@ogoboiosl. dsbgod-
@om0bgdgao bogmogmgdgdowasb (bos@d@oydol byeaodo, gOMEOM30bo, F®0bsGH®oydgmbgs-
A0 ©s bs@®oygdol goMmdmbo@o) Loyizgmgbm dgogygdo odbs domgdygemo OMEGM30bols ©s
bo@@ogdol Lyango@ol bodggol asdmygbgdolsl. o3 mg®dmdgogamdols wa™mL dow{gye ofbs
A0oAo60l bog®mgdom aom@odgeols domogo g839dB0, Go3 godmobs@o ogb@ol mg®dmdgogym-
b0l gob@Esls s 0gbGols Lod@goiol dohggbgdagbol dondxmdglgdsdo.

3bmdognos, G®I Jody Lom@odmsg mgoligdgdbmsb gomsew 3003mbogdol Lon@odgsggdo
boloosmgds dggbgdol dswoao gbs@om. g@dol LEOYJBYO>To gofggolsl olobo 0fg9396
AYogol  Bm3mg@sgogmo  bofoamgdol  Lobjobs ©s mgolgdgdol  gomsbsd@gdsl.  Go@dobol
Lom@0dgrsggdo, Gmdmgdo  39bgBH0®gdoo  mgoligdgdbomn  bobosmwgds, shfs@gol o m-
boydoon gom@odgaol 3@mEgbl o @Gyogh odanggl Lodjgg@oggl. oG3mbogdolbs ©s Fo@obols
F90oglgd o aom@modgeols godmygbgdom 3o doowfggs 03 owgdomo mgolgdgdol g@fyds,
AmIen gdlo obobo sdagggb Bysgl.

2o0@0dge0ls 30m3gLbg Bo@obols s 3003mboydol Lom@odasggdols aogangbols dgL-
Foganolsls domo dgdggermds 033 gdbms 10-sb 50 a/a-dwg (TiOLbg ©s ZrO,-by gowosh-
2>M0dgdom). gom@odgas bpgdmwes 0,8-1,0 Lombols 3mggno3ogbdol 3odmdgddo, 3mbigbd®s-
300l (330 gdol goMoMgds 3o — Bodggesl dobols dglodsdobow (TiO,; -by s ZrO, -byg ao-
55625M0dgd0m) Lom@odgsgols 1-sb 2,5 %-dwg bodyxom. Loygggmgbm dgogygdo odbs dow§g-
@0 MonMYYeo Lon®@odgsgo bogmog®gdol 2-sb 2,5 %-dpg bodxobsl, 9u®dm ©owo bs®-
xob dgdmbgggedo bobggo®asd@ogo@dol baddgol Bgddgasdyes 0b@Egdmes, doa®sd 0b®wg-
dms  Ayogol  LodBgo3ga. OmameE  bos@dodgdymds  33g396ds  3boym,  dobg@ogrydo
Lom@od@sggdol 9x6m  bOgmymgomse  asdmygbgbolsmgols dobsobdgfmboaos Losm@odmsg
585b5b5T0 gom@odganol wsdmsg®gdolsl I3odg Gomgbmdon 3mdde gdlydo dsbogrols (BHo-
@b B- §g@®oddomdgogsgmom gbwosdobol) wods@gdo.

bobggoMRBodM0353 0L ©sdo@gdomo yom®odgamobasmgol godmoygbgds Lobmgby®o Lom@od-
53900l boMggo aoMsboymo Fgsgol dobowsb 6 %-ol mEgbmdbom. LoggblsEdmyg o0gbEol
2om®0dgaols s@bodbyan Jgmmel sbalosmgdls dgdwgao msgolgdydgdgdo:

® 30dob3003mblobEsbopy®o Jgmmwon gom®odgaolongol asdmoygbgds bggmom ©o-
30bLgaggd o dbbgomagbs GJmlobo LoJmbaols s 3bgbol Bysgbgomgyeno;

® o@bMbo-5bo(3M056g60L 30IM39Lgd0 s M3YMS30gd0 F0dEobsMgmdls JmJdgwo Gody-
@0 dgmmpogol Jobgogom [4], GmalbsE gomn@odgmols Fobs 30mEglgdo LOYgmegds Godgg-
ol gobsMosbgdols o wo@Mdoangdol Jgdwgy, aoMgiabgol m3gMsiEool homgmom. asbsiE®o-
obgds 9bps oyml LOgmymgomo — Fodggmsl Lobol aobsgmgol Lol 9bos dgdygmdogl
25-30 33-0i bwg®gddo;

® 3odobol bogMmgdom aom@odges bm®30geEgds 300909 megddo: Lombols jm-
9803096305 — 0,8-1,0, {9d3g@s@ds — 25-30 °C, boby@ddenogmds — 6 Lm;

e IoLogngdoll @mbodgds BAo@ggeosls doboby gowosbps®odgdom slgmos: sdmboydols by-
@asAo — 6 %, amgoaedgegs — 0.4 %, Godsbols Lom@odmsgo — 1,5 — 2,0 %.

I9domds  J0dobodgmdl  dgdogyo ®mebdodwggdmdom: mendo, @mIgedoi gobmoglg-
gm0 bobgge®meged®oga@o, osbbodgh Loko®m Lombol 3mggnoEogbdols ©s @gd3g@s@g@ols

132



dJmbg Fgoml; yMoob godgggneo Gomgbmdol s3mbogdol Ligemags@l wo 5d5@gogb aobbogy-
S0 amyomEdgogol; 10-15 Fm-ol d@ybgol d9dwgy 5dIm{dgogh sdobobsdo sdmboydol Liyen-
BoHol 9333980 mbol, @MIgeoi 9Pbos 0gml s@obsgmgd 40 a/@-ols; 6GYbgol syMdgamgdgb
30093 30 o-ol gobdoganmdsdo. Bo@sbols doMomgdbom ©sd7doggdsl obpgbgb 53539 505bsbe-
‘do, bombols bofoal wgMosh, bowm jmgx03096@0 0,8-dwg ©adysgm.

AoBobols Lom@odensgo bogmogdgdols 2oM3399e AomEgbmdsls smogligdgb ©medo (9@-
0x g0 Jogdolbomngol) s ol vfygg@owe 6M9b6gd96 6 Lom-ob yobdogamdsdo bobggo®-
Bo0M035¢ 0L gox@ol bofomTo Gyogol aobogo k@owol LEya dgglgdsdeyg, Gobsg 3m§dg-
396 0bpogsdm@om. dgdegy medo sOLgdbym Lomnbgl ¥ds@gdgb (06 3mboydol Jo@ogdls
> op@Mdgengdgb ool 9Fyg9® 0@9bgol 14—16 Lo-ols gobdogermdsdo. 53 @™ Lombols
30993030960 9bos ogmls 0,8-1,0.

25b03339m0l LOygao Jgmgdgolols s bo®dgol 80 ‘C Fgddg@ms@dymols dom{ggol dgdwgy
30m3gbol @sdmsg®gosdeg 1,5-2,0 bm-om sdg obpgbgb Lsm@odmsgo blbs@ols dg@ 9@ gels
bo@@ogdol Lyeggsdom, dgm@gya dowgdsbg 15 Fm-0560 0b@g@dgogmom. @meols 30 Fm-om
d9bgol dgdege ©do®gogb 0,04 % 3md3engJly@ dsbognsl (B®ogrmb B-3g@@sddo®dgsgsgmo-
@ 9b053060) s oa@Mdgangdgb dol d@ybgol L5 Lm-ol gobdoganmdsdo, dgdwgy 3o ®9i3boggb
2odobsdyg (ysedo 1,5-1.8 Lombol gmgxnoEogb@obs s 25 — 30 °C §9d3g@s@g®ol 30Gmdgo-
do. 3@m3gbol boba@denogmds 1015 Fo-o0s. 0gbBol Bo@obEod3mblobRsby@o aosm@odgaols
Logmb@@dmenm 3s®sdgBdgoo Foddmagbogros dg-2 3bGogendo.

bobggo@xzod®ogo@ol gdgaboydo odydeggds brgds oligm 30Mmmbgddo, GmEs Lombol
309%03096@0s 0,2-0,3, Bgd3g@s@dyds 30-40 °C, 3ol boba®daogmds 3040 Fo. omendo Fo-
bolfo® o3boegdgh (3b03mgeb gdygmbliosl, @obmgolsi godmoygbgds 2 %-osbo Lyerao®gdgmmo
b030 ob @Gyogol oL@ s 0,1-0,2 %-05b0 bo@®oydol Lymas@o. dgdogy wmedo hos@godme-
396 bobgzo®Bod@0go@BL o el sdGbgdgb 30—60 Fm-ol gobdsganmdsdo. gdygmboomn ©s3y-
‘dog900l Igdpgy bobggomasd@oge@doli bgosdo®o @ gbos ogml (3bodosbo.

Lobmgby@o Lom®Mod@sggdom ©sdsGgdomo asm@odgans LEYgds dgmgodgolbmsb go-
moE, GmaEs bombol jmgxoiEogb@os 1.2 3gddgasdygas — 30 °C; bobp@dgogmos — 24 Loy
Lobmgby@o Lom@odasggdol wmbo®gds Lom@odmagbyg gowssbys@odgbomn 5-6 %-os. mendo
sOlgdgen  blbodl 9Mg396 Lom@odarsg blbsdl ob hoGgodmoggh IdGom  ©ody3docgdye
Lbom@odasg bogmog®gosl. ©sdydoggds dodeobs@gmdl mmol 9fyzgho dG9bgomn gox@ol
boFoado gobogygggmols LOya dgmgdgsdwyg. dgwmgdgol sfygooesb 2-3 Lm-oli dgdwgy omen-
o 53539096 BoJLsBmAL 0,5 %-0l mEYbmbdom, bowm gom@odgmols sdmogmgdsdwg 4—5 Lom-
000 >y — Go@ggesl doliol gbsdodol Igogol (dog C— 0,7 %) s 3o@s306 Lowgdogl (do-
3 3— 0,1 %- 39@og Jpamdo®gmdsdo). aomgibgs bpgds bobggo@nsd@ogs@ol yodmydgo®-
05350, Mm3s  Lombol  jmgnogogbBos L5-1.8 s Bgdsg@s@ygms — 22-25 °C. 3dm@3gbo
2aMdganegds bygms FTyaol dowgdsdwey.

5353 gd0m0  gom@odgeolomgols M93039bwgdymos Lom@odmsgo bogmog®gdgdol Logm-
0 O3mE bmdsbg aoobys@odgdom dgdegao Lobmgbydo Lom®odamsggdols godmygbgds: BHC —
0-50 %; Nel — 0-3 %; CIIC ob Ne3 — 30-50 %; Ne2 — 0,3 %; Nel2 — 0,2 %. gggens 3mdwggbm m3gde-
(30> bOgmegds Bodgao dgonmeogzol dobgogom. asiEbodmgbgdolsl Gg3mdgbogdyamos Godgg-
eools ool 1,5 % ogogdobol dodols @odo@gods. 3bodmgsbo bogmogdgdgdol Gom@gbmds diom-
g6 doM0ms©o AomM0dgenolsl domo godmygbgdols godm.

133



3gb®ogno 2
09bGol BoBSbE0®3mblobEsbygdo gsn@odgmols
Lo 3mbGBMErm 35M53g¢Mgdo

0609J80

356Lobsbmgdago
35M5dgB Mo beo®ds 356Lsbmgdols Igmmeo

s>dmbogdol byeas@ols
blbo@o

5gmdgBMo, 3obmdzol begHom

sdmbogdols Liga- | s@obogemgd 40 d/gn- 1,00 — 1,08, dgdamd d/an gomoyge-

0oL 93339- | obs 25 — 30°C 600 §90beolTgmosbo 56 L3o®-
@M B0obo mgAdmIgHHom, sbsymegols
H9I3gAH YA gobo 1 °C

bobggo®eaod®ogo@o
BoBsbom aom@od-

geool ©oFygdopsb 6
bm-ol dgdogp

3oboggggmols dg- 3°603339m0 dngnos- | JoEAmIgHHoygmo saobs@obols
©gog0L Lobig- bo 0mgdgds 0beo- | Lowgdsgo C, 0bwogs@dm@ols blibs-
@y 3OO0 g300@o© | Gob yadmyggbyds

bobggotggsd®ogo@o
306 3mbogdom aom-

M0dgeol ofygdowsb
14—-16 Lo-ols dgdgy

35b03339m0 dngos- | go@m®odgdBogao sarobs@obols
35603439m0b Jg- | bow 0wgdgds 0bwo- | Lowmgdsgo C 0bpogodm@dols gsdmyg-
09030l Lol y- 350m™®0m Yommow, | 6gdom

@ 0,5-1,0 §or g3y
‘909085 bpgds 98- | g90berolfymosbo 56 L3o@@Gosbo
6m 33390600 0g@dmdgdeom, sbsymxzol gobo 1
°C ob bygeoboFym boddzols Bgdlg-
bo@dgols Bgd3g- | 80°C Go®9@ols 35blsbmg@olismgols
[ONGRION

bobggotigad@ogo@o bg-
0®®omobsizools dgd-
ST

3O m®0dgdMogmo 0beogo@m@g-
pH >M5bs3amgd 4-0bs d0:
1. 50mdggbmaymo @ydxo:
pH =3 yggomgao
pH=4,6 grycdxo
2. dgmogy@do bo@obyxoliggmo:
bo(f)(Hgol) 63833_ 0(4)060(]@82) 80 °C- pH:3,l Voma@o

BB obs pH =44 gg0mga00
3903beol{yaosbo ob L3o@Eosbo
0 gHImdg Mo, obsymxzol goliom
1°C o6 bgeobsFym boddgol Ggdsg-
A539@0l 4oblobrgdobsmgols

bobggo®eaad®ogo@o

bobggo®asd®o go- G256m 93303960

999 boydo ©sd9do- bgosdo®ols po- Aol bgosdo®by ‘dgdm§agds
3900l dgdgy Jeobgo 3bodol s@oBLgdm-
oo
Lobwgbydo Lon®od-
05396000 ©5F>GHJO0m0 pH 4—-45 dobolgen 9d@Gmwosbo 3mEgbiom-

dobom@od@msgo sdsbe-
bo

dgd®om dgdm{dgds

0gb@ol Agogol @o@sbols s 30@gmboydol bogdOmgdomn gom@odgaol dgmmols s-

bgags JOmdoms s Hobowgdbom gom@odgmslomsb dgos®gdom sydxmdglgol dowgdyao @go-
30l bo®olbl s bdwols dobo Fomdmgdol g59]@0sbomdsl.
doegdgeo dsbogron ggblsgdmol sdbowgdobsl bofomdmgddo @odwgbowdyg 3dxmdgl-

134




©g05 BYogol Loba®agommm Go@mmnmdols yodmygbgds bsjmbG@mem Fysgmsb dgos®gdomn [1-6].

Jodog@o g gbarmdols s gobogy®-dgfobogygdo mgoligdgdols dobgogom JOHmILob@sb-

Aoboyg®o s JOHMI30030bL0bESbYd0m Aom@odgygmo Laggblsgdag ogb@o gbos dggbods-

d90mEgl  bm@ds@oye-@9dbogydo  ©myydgbdgdom wopagboar bm®@dgdl, @mdmgdoi [om-

doagbogros 3g-3 3b@ognJo.

3b®ogro 3

boggblogdmg ogbdol Jodoy®o s Bobogy®-d9dsbogndo mgolgdgdo

dsohggbgdgero

396%.
9o0;.

ogbdo T'OCT
485-82. (XCT 3y-
0M©0)

ogbgo TY 17-06-39-
85. (XIIC 3gmmgo)

0933y M0
ogbdo OCT 17-
317-X

dolygdo Fogoo:
Bgbo, s@s ¥dg@glio
Jomdol mJbowo, sGs gdg@glo
306G 3mboydol womJbowo, sGSbs3-

940

B0 >@> 9dgBHabo
9JLHB30Ggdso bogmog@mgdgdo
Fymom asdm@gibogno bogmogdg-
4960, >G> 939 gbo

3bodols bodhgbo Gompgbmds
33gM00 ©s39doggdols dgdmgy,
5563 gbdo

%

16
L1

35

22 — 28

15

10 — 16
0,9

3
9
22 — 28

15

16
>Mabogan. 4

8§ — 12

435, o> 9dg@glo

4 - 55

4 - 55

Lod@gocol bwgodo aokodgolsl
(bo>3. 60dgbgenmds g@Mdogo o o-
bogo dodo@mygm gdbom), >OSbs @ g-
b0: Bygogol Lobol bgwsdo®olbs

330

16
15

16
15

16
15

Lobols dbodols Fog@ddgangds 9,8 33
©5dodgembolsls (Isd. 60'dgbgenm-
bs aMdogo ©s aobogo dods@mygmg-
S0m)

%

18 — 30

18 — 30

18 — 30

FgomIgafgsopmde:
33gM00 539 doggdols dgdmgy, >

999690
00653039 30006960, 5@ 5bs e gbo

den/158
bo,{o

04
30

Joatmmg®dygmo  dpadomobds  IGg-
Mom 537 doggdol Vgdwga,
SM5bs3an gbo

%

80

85

bo@dgols Ggd3gdo@gds,
@56 3an gbdo

pH

104

oligghbs

sd@Moyo, dmEgdgeo  dmbsigdgdols

Log3ydggenbg  dgodagds  gobolsbwg@mbl, gy @o

@l SOPagdl Gyogol mgolgdgols s dob JmEymmdom gsdmbsgmosbmdsby (Fos®mmdo-

Lo s Lolbol dobgwgom) godmygbgdyemo Lom@odmasgo dobsgngdol Labgmds, bogmogdgdgdols

mboMgds, 3mbigb@®oEos, blbs®ol Jmdbowgdol @gdbmenmyos, g9d3g@s@ s, 30miEgLols

boba®darogmds, @mdgeoz, msgol db@og, 330l ogybools Lohds®gl, dszogdoMgdgao bo-

9JOmM 9ol gddsbmob wo3ogdodgdols Lod@zoicgl, obpgbl ogb@ol Lod@gocol dohggbgdegdols

135




35M00gdsl, mg@Imdgrgymdol dobsbosmgdegdols b@sl, o9dxmdglgdl dowgdygemo Eysgols

bo@olbbl, Jgbododobow Lobodygdem godmmdols godmygbgdol 3mgxno309bdL, bOwol dolo
Fomdmgdol 9839JB0obmdsl ws Ubg.

10.

R0BIHOBHIBS — REFERENCES — IUTEPATYPA

JlaeBckas I'. Y. Kommosuuus 1t noiay4eHus nonuyperanos // [Imactmaccsr, Ne5, 1988.

Anmpeea C. M., Kupmuenko H. I'., I{oxomaeBa H. M. DkxoHOMHYECKHE aCIEKTHl Pa3BUTHS
MPOM3BOCTBA MmonypeTanoB // Ilinactmaccesl, Ne7, 1985.

Boixosckuii E. b. OcHOBHbIC HalpaBieHUs! XMMU3alMH U aBTOMAaTH3allld B MPOU3BOJCTBE 00YBH //
Koxe-00yBHas MPOMBIIIIIICHHOCTH, Ne6, 1987,

Tapactok I1. E., Hutpuna W. JI., Enxutnex 1. H. u np. MccnenoBanue THAPOIUTUIECKOH CTOMKOCTH
nexHononudpupyperanos // Koxe-o0yBHas mpoMbILIeHHOCTh, Ned, 1984.

Tapactok II. E., Jlaeeckas I'. W., Coxomok JI. I'. m nmp. Pa3paboTka JUTHEBOW IONHYPETAHOBOM
CHCTEMBI JUIsI HU3a I0(TEeBOH OOYyBH M3 OTEYECTBEHHOTO ChIpbs//Koxke-00yBHas NMPOMBIIUICHHOCTD,
Ne8, 1987.

Tapactok I1. E.,Cokomtok JI. I'., Jlaesckas I' .W., JlunataukoB H. A. DmacTU4IHBIC MMOIHMYypPETaAHOBHIC
MaTepuajbl JJIs HU3a ClelualbHOi padoueii rodTeBoi 00yBr/ Koxke-00yBHAsS MPOMBIIICHHOCTE, No
2, 1988.

S. L. Cooper, J.C. West, R.W. Seymour. Encyklopedia of Polymer Science and Texhnology. New-
York: Inter Science, 1976.

0. doesygmodg, d. Jo@Jodadg. ogb@ol L3gEggbloEdmols sdbowgdols Ggdbmemaos.
o8- Vadgomeols Lobgandfogm 9bogg@lo@g@ol godmdgdemmds, Jymsolo, 2013.

0. dopens3geodg. 1980—-1985 Fangdol Lobgandgzdygangdm  mgdols dsloggdo  sgb@@os-
290dobygar  o®ds ,Polier — Lim”-msb. Jymsolio: o3. Fghgmarols Lobgandfogm 9boggdbo-
A9Bob godmdigdemds, 1980 — 1996.

0. doe@s3gaodg. dmms  ybmoggamol  g@mgbygeo  bsdgbogdm  gmbool  Log®sb@m
30m9JBol GNSF/ST Ne 07/7 — 262 dobogngdo. Jumsobo; o3 Fgdgmeol Lobgedfogm ¢bo-
390LoBgBolL godmdgdermds, 2008 — 2010.

136



LIGHT INDUSTRY

TANNING MODEL OF YUFTED LEATHER AND PHYSICAL - MECHANICAL
PROPERTIES OF THE RECEIVED MATERIAL

T. Maglakelidze, S. Rotteli
(Georgian Technical University, International Association ,,ST- GEORGITALI)

Resume: There is presented the necessity of measuring the compound of the concentration of tanning
solution of the yufted leather intended for the surface of military and other special shoes in consideration of
acceptable properties, as well as the characteristics of optimal modes of tanning with various methods and
therefore, the information about distinctive properties of the given specifications.

The tables of the article are of particular importance, in which are given the norms of tanning
substances used during various tanning methods and accordingly, the condition of the tanning object with
control method and control parameters. In addition, the characteristics of the received material — yufted shoe
chemical and physical — mechanical properties are determined by normative — technical documents.

Key words: chemical and physical-mechanical properties; tanning regimes; yufted leather.

JIEI'KASA ITPOMBIINJIEHHOCTD

PEXUMBI 1YBJEHUA IO®TEBOM KOXU U ®U3UKO-MEXAHUYECKHUE
CBOMCTBA MOJYYEHHOI'O MATEPHAJIA

Maraakeauase T. A., Poreas C. JI.

(I'py3uHCKHI TEXHUYECKUH YHUBEPCUTET, MEKIyHapoaHas accoruanus ,,ST- GEORGITALI®)

Pe3rome. B paGoTe mpenacTaBieHO 00583aTeNbCTBO ISl OTMPEACTICHISI COCTABOB FOPTEBON KOXKH, MPE]I-
Ha3HAYCHHOH JUIS TIOBEPXHOCTH BOCHHOW M CHEIO0YBU JIPYroro Ha3HAueHUS, KOHIICHTpAIMK JTyOUIHLHOTO
pacTtBopa C y4eTOM TPUEMIIEMBIX CBOWCTB, OCOOCHHOCTH ONTHUMAIBHBIX PEXUMOB JyOJCHUS 1O Pa3HBIM
METOaM M UCXOJIS U3 3TOT0, HH(POPMAIIUs 00 OTIMYUTEIBHBIX CBOMCTBAX MOTYYCHHBIX XapaKTePUCTHK.

B crarbe ocoboe 3HAauCHHE MMEIOT TaOJUIIBI, B KOTOPBIX MPHUBEJCHBI HOPMBI TyOWJIBHBIX BEIICCTB,
MPUMEHSEMBIX BO BpPEeMs Pa3HBIX METOJOB AYOJICHUS, © B COOTBETCTBUU C COCTOSHUEM OOBEKTA yOICHUS
KOHTPOJIBHBIM METOJIOM H IOKa3aHWEM KOHTPOJBHBIX MapaMeTpoB. A Takke XapaKTepUCTHUKH, YCTa-
HOBJICHHbIC XUMHYECKHMH, (QU3NYECKIMH W HOPMATUBHO-TEXHWYCCKHMH JOKyMEHTaMH (T s
MOJTy4EHHOTO MaTepuana 00yBH.

KiroueBblie ciioBa: XuMuUeckie U (PU3MKO-MEXaHHUUECKUE BEIECTBA; PEXKHUMBI TyOJIeHUs, FoQTeBas
KOXa.
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FOOD TECHNOLOGY

RESEARCH OF SOME WILD-GROWING FRUITS AND BERRIES FOR THE
PURPOSE OF FLOUR MANUFACTURE

1 E. Khvichia, G. Kaishauri

(Biotechnological Center of Georgian Technical University)

Resume: There is given the results of a research of studying chemical substances of wild-growing
fruits and berries (wild pear, sloe). The Flour is produced from wild-growing fruits and berries. The main
standard qualitative indices of given production is studied.

Key words: chemical composition; crab-apple; flour; sloe; wild-growing fruits and berries.

IIMIIEBAS TEXHOJIOI'UA

HUCCIEJOBAHHUE HEKOTOPBIX IUKOPACTYLHUX IIJIOJOB U AT'OJ
C HEJIBIO U3I'OTOBJIEHUSA MYKH

+ XBuums J. ., Kaiimaypu I'. H.

(broTtexHonmoruaeckuii eHTp [ py3nHCKOTO TEXHUIECKOTO YHUBEPCUTETA)

Pe3tome. [IpuBeneHs! pe3yiabTaThl MCCIICIOBAHUS XHMHUYECKOTO COCTaBa IUKOPACTYIIUX IUIOIOB U
STOJ; B YaCTHOCTH, JICCHOW Tpylid W TepHa. Pa3paboTaHa TEXHONOTHS W3TOTOBICHHS MYKH W3 JIUKO-
pacTyluX MIOAOB U sArol. M3ydeHbl OCHOBHBIE CTaHAApPTHBIC KAaueCTBEHHBIC MOKA3aTEIN H3TOTOBICHHOU
MIPOTYKITAH.

KroueBnle ciioBa: AUKOPACTYHIUEC IUIOJAbI U ATOABI; JICCHAA I'pylla; MyKa, TCPH, XUMHYCCKUH COCTaB.
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M0 90 9b0mmdol 33egge BoMEgomes LEsbs®@ gmo dgmmwgdom [5-8].

sbobyaro dobbol dobowfggor dglfogmom odbs  bgdmombodbymo «xodol gmg@ols
Jodoydo goagbogomds. 33egzol dgogagdo dmEgdygmos b®oendo.

»J5O0gm0 Mmgmdol* xodol gmacdol Lodysmm
Jodoygdo Ygpagboammds

dohggbgogeo Hompgbmds
blibswo dd@smo bogmog®gds, % 6,78
o gd0, %

Log@mm 3,27
dmbmbsJodowgdo 243
olsJoMowo 0,84
Lobodgdgera, % 2,03
YR O gosbs, % 1,52
39JB0bmgsobo bogmog@mgdgdo, %

Log@mm 0,94
blbogwo 0,30
9blbowo 0,64
sbm@Bmgobo bogmogdmgdgdo (Nx6,25), %

Log@mm 0,94
(3020Mg56o 0,44
SO0 Mmgobo 0,50
dgogosbmde:

BoPOYEo (godedgogobyg powosbys®modgbom), % 0,04
sjdoyg®o (pH) 6,62
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M3 3bMoeoesb hobl, bogmgol Mdoamddo s@lgdymo ddGowo bogmogmgdol 48 %
BoJHgd05, HMIagddoi oMdmdls dmbmbssdowgdo (74 %). 39]@0bmgsbo bogmogdgdgdo Fomdme-
agbognos gblibswo 39JB0bols Lobom. x0do sbdsadgsgosbos. dobo dgogosbmdss 0,04 % (godendgs-
35bg goosbys®odgdom), bmenm pH— 6,62.

0530lggo 53063g5390msb dgodgdom Lsggangyg x0ddo Gogrols sdobdgeggdo 3dbodgbg-
@ GomEgbmdomss. ool @odoGo@gdygm  53d0bdgogol  Fo®dmopagbl  @goiobo. x0ddo
000gbBH0B03E0MJOY@os 15 5d0bdgsgs, dom dm@obos ygges VgyEgergeo sdobdgogs.

2odmggenggeo x0do dgooglb olgm godsd0bgdl (dg%), Gmam@oGss gotm@obo (0,06),
sbgm@dobol Igogs (2,22), mosdobo (0,08), @odmgarsgobo (0,04), 3sbmm@gbol dgsgs (0,07),
3o@omJlobo s bogm@obols dgogs (0,05), 0bmbo@o (0,11) ws dom@obo (0,01).

330930l ggaer ©oEa0bs, M3 53 x0dol ama®ol  339d0m0 oMgdygdols gobd-
Lobpgdger 9dbodgbgenmgabgls dohggbgdaaw dgodangds hosomgogml dobg@smy®o bogmog®yg-
dg60 (Cu, Mn, Fe ©s Ubg) ©s g30dodobgdo (go@m@Eobo, sbim@dobol dgsgs, mosdobo, @odme-
053060, 0bmboGo, domEobo).

domJodoygdo  33eg3gdol dgdwgy hoGo®gdage odbs ama@mols Ggdbmemayoydo godmEws;
390dm, @0l bogmggologeb ©sdbospws aobgboamo dobs, GmdgaoiE godmygbgdage olbs
5379357900 omgols.

dgbodggo  3mI3mbgbBgdols  3OMEgbH Yo mobogsdEmdols  owygbs  dglsdengdgeno
aobes  oM3399@o0  sbogrobols Ygegase. 39359900l gosbys@odgdolsl dgisligdols  3@Modg-
@099L Foddmspagbos bogmayzol Jodoygdo dgoggbognmds, m@ysbmegd@osydo dshggbgdengdo
©>  3000Y]Hgdol  gbs®o —  @osgdogmgomml  ssdosbols  m@ysbobdol  dmmbmgbogngds

3o 39 1o33go 603mog®gdgdbyg. 39359900 @odbswes Lbgowslbgs @9393¢ G 0m.
AMam@ 3 3bmdoaos, @sEombsyg®o 33900l doGomswo gargdgb@o dobo odsmsbligdss.

boggarggo  x0dolbogob @odbogdygemo 3OMmEYJ300m  ©sdsmsblgdbymo 33900l gm@Iygaols
Jonbmgbgdol  ©s3dsgmxzomgdols  goblslobmg®o  Logodms  ama@ol  xo0dols  ©s  @slo-
d5@ 909800 bognol 33960m0 @oMgdymgdols godmbabgs 0bGgy@om o dohggbgdbaom. 339d0mo
©0M 9o gdols 2o5baoM0dgds bpgds Omam®3 30mEyYJiool doboby, obiggg 1255 3x-by, @oi
Lodygomme  eog@o 9bgdyg@osgmo bodx ol osbamgdomn 10 %-I dgoygbl. domgdeyeo
Jmbozgdgdo  gbos Ygoodwgl  @odomsbligdyao  33gd0l  gm@Igeol  dglodsdol  dohggbg-
dgmob s gobolobog@ml ama®ol xo0dol dgdEggermdol dgbsdsdobmds wodsasbligdyemo
33900L Bm@Iygaols demnbmgbgdmsb.

50b0dbyao 3oMmdols dgbdygangdol Jgegase dg@bgygeos obgmo Mg393GYOgd0, GMI-
9303 53354mMRBogdl @ods@sblgdyemmo 33950 Qm@IYaol dJmmbmgbgdl. 3 Gg3Eg3d YO Y-
d0m s >@Lgd o @Ggdbmmmayools dglsdsdolo@ gma@olspsb sdbosws bbgswslbgs Labol
3O mEJ30s.

Ibs 3OmEYJ30odo gobolsbrmgds dodomswo LbEsbps®@gmo bodolbmd®ogo (mGsbm-
933039900 ©> Bobogy®-Jodoydo) dohggbgdengdo.

boggergg 60d9ddo dd@ogo bogmogdgds dodomsws bobdo®dFyemgdomss [omdmwagbo-
0. bobdo® yargdol 10 % doJdgddby, bomenm 1.5 % 39]@obmgsb bogmogmgdgdby dmwol. go-
Ao3069d00sb dbs 3OMEYJ305T0 Log@dbmdo Gomegbmdom agbgogds 0bmboBo s dom@obo.
>mbodbye  60dyddo  Igbo@hybgdymos  LoFyol bgpegya@o  s@OLgdymo  bogdmgdo, dom
dodol dgyEgegeo 5dobdgeggdo, Go3 3OMEYJ3E0sl wopgbomse sbolinsmgdl (Jogbgosgow
0dobs, @M bmpog@mo d06dgogs dobdo 9dbodgbgere @osmwgbmdomss).

20dm33@g396ds boym, mMI 3OMmEYJEos do@smo m@ysbmengd@ozydo s domJodoy-
@0 dohggbgdemgdom balosmwagds.

145



aliggbs

330930l dgegagdol gosbomobgdols Loggydgger by dgodagds ogolggbsm, G®I bgdmm
aobboanegaro amy@ols xodo dgoizeglh go@odobgdols s dobg@ogydo bogmog@gdgdol 3mds-
@ gJll, o3 bOPol dob Gobomamgoyn® dmJdgogdsl s woEgdomse ImJdggdl swsdosbols
Nob3O Mg mdsby.
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FOOD TECHNOLOGY

THE RESULTS OF THE BIOCHEMICAL AND TECHNOLOGICAL RESEARCH OF
PUMPKIN OF “KARTULI TETRI” VARIETY

G. Kaishauri

(Biotechnological Center of Georgian Technical University)

Resume: There is given the results of studying of biochemical and technological indices of pumpkin
species “Kartuli Tetri”, grown in the East of Georgia. Fruit consist of mineral materials and vitamins. There
are identified all irreplaceable amino acids.

After studying balanced nourishiment formula of pumpkin species recipes were chosen, which
satisfies the requirements of nourishment formula. These recipes are based on producing different products
from pumpkins.

There are studied the main standard qualitative indices of given production.

After studying qualitative indices of ready made products, it is ascertained, that it is a fully biological
product. There is preserved the consistence of basic raw materials of biologically active materials (vitamins,
macro- and micro-elements, amino acids and etc.).

Key words: biochemical composition; products of producing; pumpkin.

IIMIIEBAS TEXHOJIOI'UA

PE3YJIbTATbl BUOXUMHUYECKHUX U TEXHOJIOTMYECKUX UCCJIEJJOBAHUI
TBIKBbBI COPTA «KAPTYJIU TETPW»

Kajimaypu I'. H.

(broTtexHonmoruaeckuii eHTp [ py3nHCKOTO TEXHUIECKOTO YHUBEPCUTETA)

Pe3rome. [IpuBeneHsl pe3ynbTaThl UCCIENOBAaHUS OMOXMMHUYECKUX W TEXHOJIOTHYECKUX TOKa3aTenen
TBIKBBI copTa «KapTymu TeTpu», BbIpanieHHONH B BocTtowno# I'py3un. YcTaHOBIEHO, 4TO COPT B 3HA4H-
TEJIbHOM KOJMYECTBE COJECPXKHUT OMOJIOTMYECKH AaKTHBHbBIE BELECTBA — MHHEpajbHble BELIeCTBA U
BUTaMUHBI; B HEM UIEHTU(UIIMPOBAHBI BCE HE3aMEHUMBIE aMUHOKHUCIIOTEL.

PazpaboTtaHbl perienTypbl, XapaKTepU3YIOLIUECs BBICOKOM CTENEHbI0 cOalaHCHPOBAaHHOCTH COCTaBa 110
psily OCHOBHBIX IOKa3aresieill. DTH pelienTyphl JISTIM B OCHOBY IIPU U3IOTOBJIEHUH PA3IUYHON IPOIYKLIUU
13 TBHIKBBI.

WsrotoBieHHas NpOOyKUMsl MPeACTaBIsieT coOOW OHMOJIOTMYECKH MOJHOLICHHBIH NpoaykT. B Hel
COXpaHEHbl OMOJIOTHYECKU aKTHBHBIE BELIECTBA (BUTAMMHBI, MaKpO- U MUKPO3JIEMEHTHI, aMUHOKUCIIOTHI U
Ip.), COAEPIKaIIUECs B UCXOJHOM ChIpbe.

KiaroueBble cj10Ba: OMOXUMHUYECKUIH COCTaB; TCXHOJOTUYCCKHUC ITIOKAa3aTCIIN, ThIKBA.
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e U593 (9bogg@logny®o somdomo JasliogogsGos) gmwo.
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Acadnusx ‘d®og@om, obganolygdo s Ggbygmo Bgdbdgdo — Times New Roman-om, bmds — 12.

3. LEo@os gogm®dgdygmo 9bos oyml dgdpgybsosw:

e M995M03> (3936090980l G 0);

e LASA00L Lomoydo;

* 530mM0l/ogBmAgdol Lobgao s agomo (b sw);

e Lo ©odydogos LESH0S;

o Jodmymo @9boydyg s Loggobdm Lodyggdo 9bws asbmoglegl LEsGool wslsfyoldo,
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dgen gbobg ogm asdmggybgdgeo LEs@oo.
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