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1. o xodos, g bgoswsdg, 3. @s3osdgogro. gHhm- crabunusaumu nous. Mpys. HAINTMM. Téunmcu, 1978.
bogmo  gghomdgdols  sdsp®gds-tgyge@do- 3. Natural zeolites: clinoptilolit. P/A Gruzgornohiprom,
35305 09bgd@ogo doliogngdoli godmygbgdom // Thilisi, 1984. pp.17-19.

d9ab0gMgds s  Bgdboge, Nel-3. mdognolo,
2000 Y., og.115-117.

UDC 551.49:553.7
CREATION OF VEGETABLE COVER USING NATURAL MATERIALS IN ARID ZONES

T. Jikia
Department of applied geology, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: For the arid zones, where the grassy cover and plants do not grow without watering, there are proposd
the following measures: to remove the soil/ground surface at a depth of 25-30 sm, or a bit more, according to wheth-
er we would like to create grassy cover only, or whether also annual or perennial plants; to pour the collabo-
rated/proposed admixture modification, which for all practical purposes is water proof and the water cannot pass
through; to bring back in the removed soil/ground and to pour the evaporation of the water from the soil/ground. In
the layer of soil/ground located among admixture modification, the water is being accumulated and the expenditure
of water is being decreased by several times. All varieties of proposed admixture modification are consisted of natural
materials (rocks, minerals) and are environmentally friendly. In addition, this proposed method could be successfully
used in gardens, parks and squares of cities.

Key words: arid zones; soil; vegetable cover; natural materials; accumulation of water.

YOK 551.49:553.7
CO3AAHUE PACTUTE/IbHOIO NOKPOBA B 30HAX APUAHOIO KIMMATA UCNOJ/Ib3OBAHUEM
ECTECTBEHHbIX MATEPUAJ1I0B

Axukua T.P.
[enapTameHT NpuKaagHoi reonorum, FpysMHCKMN TexHUYeckuii yumsepcuteT, Ipysua, 0175, Téunncu, yn. Koctasa, 77

Pe3tome: B pailoHax apugHOro KaMmaTa, rae oM NoYBbl HE3HAYUTENEH U cama MOYBa HENI0A40BUTanA, TPABAHOM
MOKPOB W BCA PacTUTENbHOCTb 6e3 opolweHusa He pacTyT. B 3TuUx ycnoBuAx co3gaHWe pacTUTeNbHOro MOKPoBa U
paLMoHanbHOEe MCMO/b30BaHUE OPOCUTENBHON BOAbI ABNAETCA OYEHb aKTyasbHOW Mpobiemoil coBpemeHHocTw. B
3aBUCMMOCTM OT TOrO, CO3JaHWME KaKOro pacTUTeNbHOIO MNOKPOBa npenycmaTpusaetca (O4HONETHEro Wau
MHOTFONIETHEr0), HY)HO CHATb 25-30 - CaHTMMETPOBbLIN, UAN BOAbLINK, CNOM NoyBbl. HOBOCO3A4aHHYO NOBEPXHOCTb
cnegyeT NOKPbITb Takon moandMKaumen Hawero cocTaBa, KOTopas MPaKTUYECKM ABAAeTCA BOAOYMNOpHOM. CHATyo
noysy csieyeT BepHYyTb Ha MpeXHee MecTo M NOBEpPXHOCTb 0bpaboTaTb Takol moguduKaumel coctaBa, KoTopas
[oBefeT 40 MMHMMYyMa WMCNapeHWe noysbl. B pesynbTaTe, B MO4YBE, 3aK/OMEHHOM MeXAy HaWMMMKM COCTaBamM,
NPOUCXOAMT aKKYMY/IMPOBaHUE BOAbI, U PAacxos, OpOCUTENbHOM CUCTEMbI YMEHbLUAETCA B HECKO/IbKO pa3. PeuenTtypa
BCEX MoANdUKaLMIA CO3AaHHOTO HAMM COCTaBa COCTOUT U3 eCTECTBEHHbIX MaTepuanos ( ropHble Nopoabl, MUHEpanbl)
W 3KONOTNYECKM ABNAETCA abcontoTHO BesonacHo.

KntoueBble cN0Ba: 30HbI apMAHOTro KAMMaTa; NoYBa; PacTUTENbHbIA NOKPOB; eCTECTBEHHbIE MaTepUasbl; aKKymy-
/IMPOBaHME BOAbI.
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UDC 551.49:553.7
RESTORATION OF ECOLOGICAL EQUILIBRIUM USING NATURAL MATERIALS

T. Jikia
Department of appled geology, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There are considered very significant questions of the present, such as: stabilization — recultivation of
eroded, deformed slopes, creation grassy cover using the natural materials by means of application of original method
of accumulation of irrigation water, which is the measure for increase of crop-producing power and barrier against
transformation of fertile lands into the desert, improvement of phytoremediation conditions and contraction of
process duration.

Key words: erosion; superficial stream; stabilization-recultivation; arid zone; accumulation of water; creation of

grassy cover; natural sorbents; phytoremediation.

YAK 551.49:553.7
BOCCTAHOBJ/IEHUE 3KOJIOTUYECKOIO PABHOBECHA UCMOJ/Ib3OBAHUEM ECTECTBEHHbIX
MATEPUANIOB

Oxukua T.P.
[enapTameHT NpuKaagHoi reonorum, FpysMHCKMN TeXHUYeckuii yumsepcuteT, Ipysua, 0175, Téunncu, yn. Koctasa, 77

Pe3lome: PaccmoTpeHbl 3HauMTeNbHble BOMNPOCbl COBPEMEHHOCTM, KaKOBbIMM ABAAIOTCA: CTabuavsaums-
PEKYNbTUBALMA 3POAUPOBAHHbLIX, AePOPMMPOBAHHBLIX CKJAOHOB, CO34aHME C WCMONb30BaHMEM MPUPOLHbIX
MaTepuanoB TPaBAHOIO MOKPOBa NYyTEM MPUMEHEHWA OPUTMHANBHOTO METOAA aKKYMYAALMMN OPOCUTENIbHOM BOAbI, YTO
ABNAETCA MEPONpUATUEM ANA YBEANYEHWUA YPOXKAWHOCTM M NPEnATCTBMEM MNPOTUB MpPeBpalleHMA NA0A0POAHbIX
3emenb B MYCTbIHIO, YAyULLEHWE YCNOBUI PUTOPEMESMALNN U YKOPOUYEHME NPOSOMKUTENBHOCTU NpoLLecca.

KnioueBble cnoBa: 3po3uA; MNOBEPXHOCTHbIM MOTOK; CTabuaM3aumA-peKynbTMBAUMA; apuaHble 30Hbl;
aKKYMY/IMPOBaHWe BObl; TPAaBAHOM NOKPOB; eCTeCTBEHHble COpOeHTbI; duTopemeamnaums.

do@ydaaos obsdgwow 24.06.13
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UDC 678.049 : 678.023
THE INFLUONCE OF PLASTICIZERS ON THE STRUCTURE OF BUTADIENE-NITRILE
ELASTOMERS VULCANIZATES

Q. Gubeladze
Department of chemical and biological technologies, Georgian Technical University, 69, Kostava str, Thilisi, 0175,
Georgia

Resume: With using methods of differential vulcamete and equilibrium swelling was conducted optimum amount
of plasticizers: 5 wt % DBP, DBS or LZ-7 for butadiene-nitrile (SKN-40) wulcanizates.

Key words: placticizer; butadiene acrylonitrile co-polymers; vulcanizates; reometer; equilibrium swelling.

YAK 678.049 : 678.023
B/IMAHUE NJACTUGUKATOPOB HA CTPYKTYPY BY/IKAHU3ATOB BYTAAUOH-HUTPU/IBbHbIX
3/IACTOMEPOB (CKH-40)

fy6enapse K.M.
JenaptameHT XMMUYECKOM 1 BMONOTMYECKOM TEXHONOTUM, TPYy3MHCKUIA TeXHUYecknil yHuBepcuTeT, Mpysua, 0175,
Téunucwm, yn. Kocrasa, 69

Pe3tome: C ucnonb3oBaHvem MeTonoB pubdepeHUManbHon BY/NKAHOMETPUM M PaBHOBECHOTro HabyxaHua
BbIOPAaHO OMNTUManbHOE KOJIMYECTBO NNACTUPUKATOPOB, a MMeHHo, no 5 macc % AB6®d, OABC wam N3-7, ana
BY/IKAHM3ATOB Ha OCHOBE BYTaANOH-HUTPUbHBIX 31acTomepoB (CKH-40).

KnioueBble cnoBa: nnactuouKkatop; cononnmep 6yTagMoHa C aKPUIOHUTPUTOM; BY/IKAHM3ATbI, PEOMETP;
paBHOBECHOe HabyxaHue.
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NOIMMEPHbLIX MaTepu-

THE INFLUENCE OF RUBBER DEFORMAFTION AND PLASTICIZATION ON VULCANIZATION GRID

MOBILITY
Q. Gubeladze

Department of chemical and biological technologies, Georgian Technical University, 69, Kostava str, Thilisi, 0175,

Georgia

Resume: There has been introduced, that of 5% (wt) DBS, LZ-7 or DBP in equilibration with vulcanizate
deformation due to SKN-40 results in the decrease of the temperature of highelasticity loss and in the increase of
creeping temperature of molecular chains in the vulcanization grid. One can assume, that the presence of plasticizer in
equilibrialy deformed vulcanizate results in tension of both shorter and longer portions of molecular chains of

vulcanization grid.

It has found, that DBS product is a good plasticizer for rubbers on basis of SKN-40.

Key words: deformation; placticiser; vulcanizates; equilibrium thermomechanical analisis; butadiene and

acrilonitrile copolymers.
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BTIUAHUE AEPOPMALIUU U NNTACTUPUKALNU PESUH HA NOABUXKHOCTb

BYNKAHU3ALMOHHOWM CETKU
fy6enapse K.M.

JenapTamMeHT XMMWYECKo M BMONIOTMYECKON TEeXHONOrMN, TPYy3UHCKUIA TeXHUYECKUi yHusepcuTeT, pysus, 0175,

Téunucu, yn. Kocraea, 69

Pe3tome: MokasaHo, 4yTo BBegeHue 5 macc % ABC, /13-7 wam OBd Ha ocHoBe CKH-40 B paBHOBECHO
AebopMMUpoBaHHbIe BY/JIKAHM3aTbl NMPUBOAMUT K CHUMKEHUIO TEMNEepaTypbl NOTEPU BbICOKO31aCTUYHOCTM M NOBbIIEHUIO
TemnepaTypbl NOA3YYECTU, YTO CBUAETENLCTBYET O POCTE MOABUMKHOCTU MOJIEKYNAPHbLIX Lienei B BY/JIKAHWU3ALWMOHHOM
ceTke. MOXHO NpPeAnosioXKUTb, YTO MPUCYTCTBUE NNACTUPMKATOpPA B PaBHOBECHO-AePOPMMPOBAHHOM BYJ/IKaHM3aTe
NPUBOANUT K PaCTAMEHUIO KaK 6onee KOPOTKUX, TaK M Honee AJ/IMHHbIX OTPE3KOB MONEKYNSAPHbIX Lienen Byn-

KaHM3aLUMOHHOM CEeTKM.

YcTaHoBeHO, YTo NpoayKT ABC AaBnseTca xopolwmm naactudmuKaTopom ans pesmH Ha ocHoBe CKH-40.

KnioueBble cnoBa: pedopmaumsa; nnacTMdUMKaTop; By/JKaHM3aTbl; PABHOBECHO TEPMOMEXAaHWMYECKMI aHanus;

conoammepbl 6YTaLI,VIOHa C aKPUZTIOHUTPUTOM.

Jdod 6634
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UDC 663.4
THE CHEMICAL COMPOSITION OF THE WATER, USED IN BEER PRODUCTION

M. Dzekonskaia, S. Kopaleishvili, L. Topuria, N. Kanteladze
Department of chemical and biological technologies, Georgian Technical University, 69, Kostava str, Thilisi, 0175,
Georgia

Resume: During light color Pilsner’s beer producing is used soft water, consisting small concentration of
carbonates, sodium sulfate, sodium chloride and magnesium carbonate. The beer produced by this water is
characterized with high fermentation quality, higher hop dosage and produced beer has hop gentle taste features,
with less harsh bitterness. Munich hard water, high carbonate consisting is the best for producing black coluor beer,
with low degree of fermentation, high concentrate of alcohol and sweet beer taste qualities. Dortmund’s hard water
with high permanent hardness, consisting high concentrate of gypsum and calcium chloride, is the best for secondary
bitter and high alcohol content beer production, with high degree of fermentation. Vienna’s very hard water, with
high concentration of carbonate and sulfate and low gypsum consistent is designed for medium colored beer
production. Russian beer manufacturing water with medium rigidity and high residual alkaline, experiences the toning
process and is used for light color beer production, with average alcohol and different better consistence beer

production.

Key words: beer; water; permanent hardness; temporary hardness; the total hardness; carbonate; the residual
alkalinity.

YK 663.4
XUMWYECKUA COCTAB BOibl NTMBOBAPEHHbIX 3ABO/I0OB

[A3ekoHcKaa ML.J1, Konaneunwsunu C.I'., Tonypusa J1.C., Kantenagse H.T.
JenapTamMeHT XMMWYECcKo M BMONIOrMYECcKO TEeXHONOrMN, TPYy3UHCKUIA TeXHUYECKUi yHusepcuTeT, pysus, 0175,
Téunucu, yn. Kocraea, 69

Pe3stome: B npounssoacTee Mnnb3eHCKOro nuea ynotpebasetca Markas Boga, KOTopas COAEPKUT B O4EHb MaOM
KONMYecTBe KapboHaTbl, UMEeT He3HAUUTE/IbHOE COAEepKaHne Tunca, cyabdpaTa HaTPUsA, X10pULa HaTpma 1 KapboHaTa
MarHua. NMpu TaKOM XMMUYECKOM COCTaBe BOAbI MMBO MMEET BbICOKYIO CTeNeHb cobpaxkmBaHua, fobaBKa Xmena B Cyco
nosbiwaeTca U MUNb3eHCKOE MMBO OT/IMYAETCA OTHOCUTENbHO CWU/IbHOMW, APKO BbIPAXKEHHOM HEXHOW XmeneBoi
ropeybto. MIOHXEHCKAA KECTKAA BOAA C BbICOKMM coZep’KaHMem KapboHaToB npu3HaHa Hambosnee NpuUrogHomn ans
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TEMHbIX, C MEeHbLUEW CTeMNeHbto cOparkMBaHWA, BbICOKOANIKOTO/IbHbIX U CNAaAKOBaTbIX COPTOB NMBa. JOPTMYHACKAn BoAa

C BbICOKOW MOCTOAHHOW XECTKOCTbIO, C BbICOKMM COZEPNKAHMEM TUMNCA WM XJOPUCTOrO KanbUMs CAYXKAT A4nA

NMPOW3BOACTBA CBET/IONO MMBa C BbICOKMM COAEPNKAHMEM a/IKOro/if, CPpeAHEen XMeNeBo ropeybto 1 BbICOKOM CTeMNeHbHo

C6pa)+(VIBaHMH. BeHcKaa o4eHb KECTKAA BOAA C BbICOKMM COAEpPMKaHMEM cynbd)aTos N HU3KUM copeprKaHnem runca

npeagHasHa4yeHa gna npon3Boacrtea CpegHeoKpaleHHbIX COPTOB NMBa Co cpep,Hei/'l ropeybio U BbICOKMM coaepKaHnem

ankoronA. Boabl OCHOBHbIX pOCCVIVICKMX NMMUBHbIX 3aBOAOB UMMEKT CpeaHIOK MECTKOCTb U BbICOKYHD OCTAaTOYHYHO

WeNOYHOCTb, NpoXo4dAT npouecc ymardyeHna w

Haubonee

npuemnemsbl AOnAa npoussoacrtea HU3KO- U

cpeaAHeaNKOorosibHbIX CBET/IbIX COPTOB NUBa C pa3H01‘/'| XMeneBown ropeybio.

KntoueBble €NoBa: NvMBo; BoAa; NOCTOAHHAA YECTKOCTb; BPEMEHHAA ECTKOCTb; 0611an }KeCcTKOCTb, KapboHaTbl;

OCTaTO4YHaA WeN0YHOCTb.

YK 663.4

domgdamos sbsdgdweowe 17.07.13

CAHUTAPHO-TUTMEHUYECKUIA KOHTPO/1b U AE3UHOULUPYIOLUME CPEACTBA,
NMPUMEHAEMBbIE B BPOANJIbHbLIX — MUBHbLIX MPON3BOACTBAX

M./1. A3ekoHcKan, C.I. Konanenwsunu*, /1.C. Tonypusa, H.l. KaHtenaase
[enapTameHT XMMUYECKON MU BUONOrMYEecKol TexHOoNorni, MPy3MHCKUIA TexHudeckun yHusepcuteT, [pysus, 0175,

Téunucum, yn. Kocrtasa 69

E-mail: sofo-s@yahoo.com

Pe3stome: Ha kaxkgom stane 6poaMnbHOro-nmMBHOMO
npoLecca BO3MOXHO MHOULMPOBAHME MULLEBOrO MNpo-
[OYKTa, Nno3Tomy 60/blloe 3HaYeHMe npuaaeTca npume-
HeHuIo gesnHduumpytowero cpeactsa. MHpuumnposaHue
MOMKEeT NPOU30MNTU OT BHelHMX $haKTopoB (Boaa, BO3AyX,
Cbipbe, APOXKM). Bo3gyx Kak 3a npesenamu npows-
BO/CTBa, TaK M Ha ero TeppuTtopun (B Lexe) Bcerga co-
OEPXUT B HEKOTOPOM KOJIMYECTBE pasHble MUKPO-
opraHusmbl. MHPUUMPOBaAHME NPOAYKTA MOXKET Mpou-
30MTKM B YaHax, ouabTpauMoOHHOM U BpoannbHOM an-
napaTax, B MeTa/lJInYeCKUX U pe3nHOBbIX Tpybonposogax
W Ha IMHUW PO3/MBa B BYTbIIKM.

B 6poaMnbHOM NPoM3BOACTBE UCMONB3YHOT KMCAOTbI,
LLEeNoYM U HEUTPasbHble XMMUYECKUE Ae3nHOUUMpYIo-
wme cpencTBa.

Kntouesble cnoBa: 6pogunbHoe NPOM3BOACTBO; KMUC-
N10Ta; APOXKKM; INbMOUMA,; Ae3MHOULMPYIOLLME CpeacTBa.

30

1. BBEAEHUE

MpemeHeHne Ae3NHOULMPYIOWMX CPEACTB B MULLEBbIX
NPOM3BOACTBAX MMEeT Ype3mMepHOo 60/bloe 3HauYeHue,
TaK Kak MHOULMPOBaHME MULLEBBLIX MPOAYKTOB BO3MOMHO
Ha NHu-
UMpPOBaHME BO3MOMKHO BHELWHUMMW UCTOYHMKAMM, TaKUMM

KaXXgom 3tane TEXHO/IOTUYECKON CXEMbI.

KaK: BO4a, BO34yX, Cblpbe, NPOU3BOACTBEHHbIE APOMKNKM.
Hapy»KHbI BO34yX, TaKKe KaK M BO34yX NPOW3BOACT-
BEHHbIX MOMELLEHWIA, BCerga coaepXut 6osbliee wan
MeHblLee KONMYEeCTBO 3apofbllieli MWUKPOOPraHW3MOB.
Hanbonbluas 4acTb MWMKPOOPraHW3MOB cnop
NPUAMNAET K YacTULAM MblAN, YHOCUMbIM BO34YXOM.

Mo nx

CnepoBaTenibHO, YCAOBWA, NPU KOTOpbIX 06pasyeTca
60/1blIOE KOAMYECTBO MNblAW, MOBLIWAKT COAepKaHWe
MWUKPOOPraHM3mMoB B BO3Ayxe. Bosayx, Haxogswmiics
HernocpeacTBEHHO B annapartypax, 3apaHee cTepuimsyer-
cA. Bonbluyo OMacHOCTb MpeacTaBAAeT BO3AyLWHAA MH-
beKkums, npu oxnarKaeHWM Ccycna Ha Tapenkax M Ha
OPOCUTENBHBIX XON0ANIbHUKAX.
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2. OCHOBHAA YACTb

Mpou3BoACTBEHHAA BOAA TAKKe MOMET coAepKaTb
3apoAbIlN MUKPOOPraHM3MOB, CMOCOBOHbIX MHOULMPO-
BaTb HaMWUTOK. B npomnsBoacTBe NpemeHAETCA KaK TeXHU-
Yyeckan, Tak U NUTbesasa BoAa. [MTbeBas BoAa He AOMKHA
MMeTb LiBEeTa, NPMBKYCa, 3anaxa U He AO/IKHA COAepKaTb
naToreHHbIX MMKPOOPraHM3MoB. 3anax W MPUBKYC BOAbI
oueHMBalOTCA no nsaTmbanbHon cucteme. [MNpu Tem-
nepartype 20°C we OONXKHbI MpeBblWwaTh AByX 6annos.
Boaa He ponxHa umeTb xnopdeHonbHbl 3anax. Ko-
nnyecTBo bakTepuit B 1 ma BoApl, Npy TemnepaType 37°C,
B TeYeHue 24 4acoB OTCTaMBaAHMSA, HE JO/IKHO MPEBbLIWATbL
100 KonoHuit. Konn- tTutp He 6onbwe 300 mn, a Konm-
nHaekc 3.[2]

Conoga, npemeHsAembli B NTMBOBApPEHHOM U CMMPTOBOM
TEXHONOTUU, TaKXKe ABNAETCA CNocoboM MHPULMPOBaAHUSA
npoAykta. bosblwoe KOAMYEeCcTBO MUKPOOPraHWM3MOB
(bakTepuii, APOXKKEBbLIX TPUOKOB M NMAECEHM) HAXOAUTCA
Ha noBepxHOCTU cosioga. Mpexae BCero NpPousBoauUTCA
MeXxaHM4YyecKas O4YMCTKa conoja, KoTopas MpUBOAMT K
YAANEHUIO MOCTOPOHHUX WHOEKUMOHHBIX 3arpAsHeHUi.
3aTem ymeHbLUeHME KOANYECTBA MUKPOOPraHN3MOB AOC-
TUraeTca TwaTesbHOW NPOMbIBKOW conoga. Mpu nnec-
HeBOM 3arpsisHeHHocTM ynotpebnsetca 0,1 %-Hbli
pactBop cynbdaTHOM KMCNOTbI. Bonbliyo ponb B npous-
BOACTBE MWBA W CMMPTA UrpaloT APOXKW. Mpu ncnonb-
30BaHUM HECKOJIbKMX APOMKIKEBbIX reHepauui Heobxo-
OMMO 0TODBpaTb CEMEHHbIE APOMKMKM MO OKOHYAHMMU
OpOXKEHMSA, M TLWATENbHO OTAENUTb YMCTble U GU3NON0-
TMYECKM CUAbHbIE KNETKM; nepep, ynoTtpebneHnem B
NpPOM3BOACTBE, MPOBEPUTb CTEMEHb MX GUONOrMyYecKomn
yncToTbl. Kpome MHPeKUMn, yrpoxkatowmx buonormyec-
KOM YnCTOTe NPOM3BOLCTBEHHOIO NPoOLLEcca U3BHE, BCTpe-
YaKTCA MCTOYHUKM MHOPEKUMM B CaMOM MPOM3BOACTBE.
OHM BO3HMKAOT B Pas/INYHbIX, OCOBEHHO TPYAHOAOCTY-
MHbIX A1 YUCTKM MecTax NpOoM3BOACTBEHHOro obopyso-
BaHWA, B KOTOPbIX 3a4eP*KMBAIOTCA OCTAaTKM MNpOu3-
BOACTBEHHbIX YWOKOCTEW, ABAAIOWMECA MUTaTeNbHOM
cpefol ona MUKPOOPraHNM3mos. Mpu CoNpUKOCHOBEHUM C
HUMU NPOU3BOACTBEHHbIE KUAKOCTU UHOULMPYOTCA U
MOTyT pasHOCUTb MHbEKUMIo danblie. BpeaHoe aevicteme
MWKPOOPraHU3MOB  MOXET  NPOABUTLCA  YXKe, Npwu
3aTMpaHUM 1 Jaxke npu dunbTpaumn. Mpu HegoCTaTOUHOM
cobnogeHUN  UMCTOTbl  BapoyHoro  obopyaoBaHuA
MHOEKUMA MOMKET BO3HMKHYTb B MPeA3aTOpHUKE UAW B
BbITAXKHOM Tpybe 3aTOpHOro YaHa, rae CblpoCTb M BbICOKas
TemnepaTtypa  cnocobcTeytoT

PasBUTUIO  Pa3/INYHbIX

MMKPOOPraHnMsmos.  Bo3moxHO  uHOMUMpPOBaHME B

CycnonpoBoge, Npu nepekaymMBaHUM Cycia B OTCTOWHblE
annapatbl, B C/y4Yae [AAUTENbHbIX MEPEPbIBOB  MEXAY

BapKamu. OnacHOCTb yxyAweHus obuero 6nonornyeckoro
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Uc-
TOYHUKOM WHOEKUMM MOMKET OblTb MOBEPXHOCTb OpO-

CoCTaBa CyC/la HacTyrnaeT Mpu ero OXNaKAeHWMW.
CUTENIbHOrO  XONoAM/bHUKA.  [Nagkaa  NoOBEepXHOCTb
OXNagUTeNbHbIX TPY6 YMCTUTCA OYeHb xopowo. OpHako
ocoboe BHMMaHWE HAZO YAE/NUTb YNUCTKE MNPOAO/bHbIX
KenobKoB B MecTax, rae Apyr Hag, APYrOM Y/IOMKeHbl
cnasHHble BMecTe Tpybbl, M YNCTKE TeX MeCT Ha BOKOBbIX
CTOPOHAX XON0AUNbHUKA,FAe TPybbl BXOAAT B OX/1aAUTENb-
Hylo Kamepy. Mo mMepe MexaHW4YecKoi OYUCTKM, cneayet
nepuoamMyeckn AesvHOULMPOBaTb MNOBEPXHOCTb
CUTENIbHBIX XONIOAMNBHUKOB XMMWUYECKUMU BELLLECTBAMM.
Cycno 1 NMBONPOBOAbI TAK}Ke YacTo ABAAITCA UCTOYHUKOM
nHdekumn. Bruonormyeckoe coctoaHMe TpybonpoBoaoB U
LWAHTOB 3aBUCUT OT TOrO, KakK 4acTo M KaK TWATe/IbHO UX

opo-

unctat m gesvHduumpytot. MeTtannmdeckne Tpybonpo-
BOAbl [OOJ/IKHbl ObiTb MO BO3MOMKHOCTM KOpPOYe, UMETb
[L0CTaTOYHbIM YK/IOH.

TpyAaHONpOXoAMMble, MPOBUCAIOLLME, FOPU3OHTANIbHbIE
MeTannmyeckne TpybonposoAbl, Yriabl U TPOWHWUKK, 3aK-
pyrnenus, pnaHueBble COeAUHEHUA TAKKE MOTYT ABNATLCA
UCTOYHUKAMKN MHeKLMU. LLnaHrM nmetoT orpaHUYeHHbIN
CPOK rogHOCTU. BHYTPEHHAR MOBEPXHOCTb LUAaHra MeHee
rnagKasn, yem B meTannnyeckmx Tpybonposogax. K tomy
e, Noj, BAUAHUEM M3HOCA UX BHYTPEHHAA MOBEPXHOCTb
YyTPauMBaeT 3/1aCTUYHOCTb, TPEeCKaeTca, W B TpeLwuHax
cosgatotcs oyarn nHdekumm [1,2].

MHdeKuMa MOXKeT BO3HWKHYTb W B OPOAUAbHBIX
annapaTax. Cambim onacHbIM gna atoro npu LIKT asnaatotca
Kanau BoOAbl, KOTOpble MOryT MagaTb C€ NOTO/Ka. ITO
NpUMBOAMT K BMONOrMUYECKOMYy 3arpAa3HeHuto cycna. Pery-
NApHOe uccnegoBaHne BMONOMMYECKOW YUCTOTbl CEMEH-
HbIX APOXKKeN ABNAETCA HeobXoAMMbIM YCNOBMEM HOP-
MasibHON paboTbl U NO3BONAET CBOEBPEMEHHO ObHapy-
B
MO/IO4OM MUMBE Yalle BCEro obHapy»KmBakTcA HaKTepun

UTb WM JIMKBUAMPOBATb BO3HMKAOWME MWHPEKLMM.

Kangmaa, NaHsenyna, Aemeumym, MoHUAMA U T. N.
MHbeKUMA B NMBE MOXKET BOSHUKHYTb U NPU PO3/MBE.
NCTOYHMKOM WHPEKUMM MOXKET ObiTb OMNATb Ke Tpy-
6onpoBoa, a TakXKe Hacoc, PUAbTP, MEpPHUK PUALTPO-
BaHHOro MMBa, TPAHCMOPTHbIE BOYKU M OYTbINKK, B KOTO-
pble pa3nneBaeTca NnBo. 158 MOMKKM BYTbINIOK NpUMeHseTca
6onee ropayasa BoAa. ByTblIKM CTAHOBATCA MPAKTUYECKM
CTEPWU/IBHBIMW, €C/IU WX MbITb B TeyeHne 10 MUHYT npwm
Temnepartype 60°C B BaHHe c 0,5 % - HbIm BOAHbLIM
pactsopom wenoun. lNpu Temnepatype 65-75°C noc-
TaTo4HO 4 -5 muHyT. WnpuuesaHne npousBoaMTCA NOA,
nasneHunem 2.45 — 3.92 6ap. Cneayet obpawatb 60/blwoe
BHUMAHME Ha BMONOTMYECKYIO YUCTOTY MESIKOM apmaTypbl
obopyaoBaHuA: NPOBHbIX KPaHOB, AeTanel Pas/inyHbIX U
YKYMOPOYHbIX MALUWH, COEANHUTENbHbIX LAAHIOB U T. M.
[na 6uonornyeckol YMCTOTbI, Ha KaXK4OM 3Tane Tex-
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HOJIOTMYECKOM CXeMbl cnepyeT MPUMEHATb Ae3UHPULM-
pylowme cpeactea. [esuHduumpyowme cpeactsa no
CBOEMY XMMWYECKOMY XapaKTepy QAeNAtca Ha KuCable,
LLEeNOYHble U HelTpanbHble. Mo cnocoby NpUMeHeHUA Ha
NPaKTUKe, pasanyatoT gesnHduumpyowme cpeactsa s
BHYTPEHHEN N HAapYKHOM Ae3nHpeKunn obopyaoBaHus.

K KMcabiM Ae3vHOULMPYIOWMM CPeacTBaM OTHOCATCA:
KpeMHedTOpPUCTO-BOAOPOAHAA KUCAOTA U KUCABIN 31bMO-
una. KpemHedTopucTO-BOAOPOAHAA KMCAOTA
3yetca B cBOOGOAHOM BMAE WAM B BUAE KWUCIOFO Kpe-
MHedpTOpPUCTOrO0 aMMOHMA. KncabiM 31bMOLMAOM Hasbl-
BAeTCA pPacCTBOP, COCTOAWMMA M3 KWUCAOT M UX CONEN.
MNpumeHsemblin  ana  [e3MHOEeKUMU KUCAbIA  31bMOLMA,
npeacTaBnAseT CMeCb a30THOM M COMIM Kanus a3oTHOM

ncnonb-

KMcnoTbl. K wWenoyHbiM Ae3nHGUUMPYIOLWLMM CpeacTBam
OTHOCATCA: LWENOYHbIN 3/1bMoung, aHTUGOPMUH, X10pHan
nsBecTb. [1, 2]

K HelTpanbHbiMm  ae3nHOUUMpYOWMM  CpeacTBam
OoTHocATCA: dopmanbaerna, napadbopmanbaernm, Xnopa-
MWH W YeTBEPTUYHbIE aMMOHMUIHbIE CO/N, KOTOPbIE OYEHD
CTOMKM W CU/IbHO OEWUCTBYIOT AarKe B HEe3HauyUTesIbHOM
KOHUEHTPauuKn. Ha cerogHALWHUIA AeHb LWMPOKO WUCMOAb-
3yetca 0,1%- HbI pacTBOpP AMMaHWUHA. [lMMaHUH ABAseTcA
BbICOKO3hGEKTUBHBIM AE3UHPULMPYIOWMM CPEACTBOM NO
OTHOLWIEHWUIO K AMKUM [APOXKKaM, MJecHeBbiM rpubam,
YKCYCHbIM, MOJIOYHOKUC/IbIM W THUIOCTHbIM BaKTepuam.
Ona pe3nHdekummn 6poannbHbIX annapaToB UCMO/Ib3yeTcs
6onee cnabbiit pacteop B BMae 0,02 — 0,05%. AMmaHMHOM
MOXHO Ae3MHOULMPOBATb pas/iMyHble pe3epByapbl, pas-
/IMBOYHbIE M BYTbIIOMOEYHbIE MaLLUHbI.BO3MOXKHO npume-
HeHne 50 %-Hol rNOKOHOBOW Kucnotbl M 0, 15%-Horo
OVUMaHWHa.

dunbtp-npecc AesnHOUMUMPYIOT ropsyeirr BOAOW U

KUOKUM  LEIOYHBbIM - 3bMoumuaom.  MeTananyeckue

‘Jo3 663.4
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NUBONPOBOAbI AE3NHOULMPYIOT NAPOM U ropaYen Boaown,
YEeTBEPTUYHBIMU aMMOHUIAHBLIMW coeauHeHuamn.LLnaHm
oumwatoT c1abbim PacTBOPOM COZAbl, PAaCTBOPOM 4YeTBep-
TUYHBIX AMMOHWIMHBIX COeANHEHWUA. PUnbTPbI
IN3YIOT ropsaYeit BOLOM M Napom.

Je3nHouumpyolwmii pactBop 0bObIYHO MCMOJIb3yeTcs
ONA ae3nHeKUMn HecKo/IbKO pas, HO MoC/e KaxKaoro
NPUMEHEHUA PacTBOP CTaHOBMTCA cnabee U ero AesvH-
buumpylolwana  akTMBHOCTL MagaeT. B Takom caydae
cnefyet 3aMeHUTb OAHO CPEACTBO APYIUM.

cTepu-

3. BAK/TIOMEHUE

B 6poanibHOM NPOU3BOACTBE MPUMEHAIOTCA KUC/bIE,
LEeNOYHbIE U HelTpasbHble Ae3nHOUUMPYIOLLME XMMU-
yeckue cpeacTsa. K KMCAbIM Ae3nHPULMPYIOWMM Cpeac-
TBAM OTHOCATCA: KpemMHedTOpPUCTO-BOAOPOLHANA KMCNOTa
M Kuchblh  anbmoung. KpemHedTopucTo-BOAOPOAHAA
KMCNOTa MCMnonb3yeTca B cBOOOAHOM BMAE WM B BUAE
KMCNOro KpemHedTopucToro ammonusa. K  LWenoyHbim
OE3NHOULMPYIOWNM CpeacTBaM OTHOCATCA: LLENOYHbIN
anbmouna, aHTMPOpPMUH, XN0opHas u3BecTb. K Helt-
pasbHbIM  Ae3MHOULMPYIOWLMM  CPEACTBAM  OTHOCATCA:
dopmanbaerng, napapopmanbaerna.
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UDC 663.4
THE SANITARY - HYGIENIC CONTROL AND DISINFECTANTS APPLIED IN FERMENTATIVE -
BREWERY MANUFACTURING

M. Dzekonskaia, S. Kopaleishvili, L. Topuria, N. Kanteladze

Department of chemical and biological technologies and metallurgy, Georgian Technical University, 69, Kostava str,
Thilisi, 0175, Georgia

Resume: To apply disinfectants in food manufactures has excessively great value, as there are infections of food
product probably at each stages of technological process. Great danger represents as external (air, water, raw
material, industrial yeast) which and internal infection of factory (tub, in filtration devices, in fermentive tubs, in metal
or rubber pipelines, in bottle apparatus) are the centers of an infection. In fermentive — brewery manufacture apply
chemical sour, alkaline and neutral disinfectants. In the form of sour substances, the acid and sour substances, the
acid and sour elmoucide is applied silicon fluorine hydrogen substance. In the form of alkaline substances are prefered
alkaline elmocides, antipormine and chloral substances. From the neutral disinfectants parapormaldehide is the best.

Key words: fermentative manufacturing; beer; acid; alkaline and neutral disinfectants; elmocides; para-
pormaldehide.
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UDC 621.778.-426 (075)
THEORETICAL DETERMINATION OF SPECIFIC PRESSURE AND FORCE OF DRAWING IN ROLLER
MATRIXES

J. Lomsadze, A. Mebonia, Z. Lomsadze, S. Mebonia
Department of metallurgy, science of materials and metal-working, Georgian Technical University, 69, Kostava str,
Thilisi, 0175, Georgia

Resume: There is considered the technique of determination of specific pressure and force of drawing in roller
matrixes, when is receiving preparation for drawing process in rigid matrixes.

There are received calculating formulas for determination of specific pressure and force of drawing in roller
matrixes.

Key words: drawing; roller matrix; rigid matrix; specific pressure.

YK 621.778.-426 (075)
TEOPETUYECKOE OMPEAENEHUE YAENBHOIO AABNEHUA N YCUNTUA BOJTOYEHUA
B POJIMKOBbIX MATPULIAX

Nomcapze Ax.M., MeboHusa A.C., lomcagse 3. 1., Me6oHusa C.A.
[JenapTameHT MeTannyprum, matepuanoBefdeHua U obpaboTkn meTannos, MPY3UHCKUI TEXHUYECKUA YHUBEPCUTET,
lpy3us, 0175, Téunaucu, yn. Koctasa, 69

Pe3tome: PaccmoTpeHa meToAMKa onpefeneHus yAeNbHOro AaBAeHUSs U YCUIMA BOJIOYEHMA B POJIMKOBbLIX
MaTpULAX NPY NoJy4eHUN 3aroTOBKM AN NPOLLecca BONOYEHMA B KECTKUX MaTPULaX.

MonyyeHbl pacyeTHble dopmynbl gNa onpeseneHus yAenbHOro AABAEHUS U YCUAMS BOJIOYEHMA B POJIMKOBBIX
MaTpULAX.

KnioueBble cnosa: BO/I0YEHME; POZIMKOBAA MaTpUUa; XeCTKaa MaTpuua; yaesibHoe AaB/ieHue.
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UDC739.4
THE OLD GEORGIAN ART CASTING

R.Gvetadze

Department of metallurgy, science of materials and metal-working, Georgian Technical University, 69, Kostava str,
Thilisi, 0175, Georgia

Resume: Among the numerous metal pieces found in the vast territory, once inhabited by the ancient ancestors
of the Georgians, the Colchians, Svanetians, Zans, Pelazgians, Sasprs, Halibs, Mosaniks, Tubals should be emphasized
also known agricultural and assault weapons like the axe, which also served a ritual purpose and personified symbol of
power.

The ancient Georgia - Colchian name of this weapon is “Argan”, and it was pronounced likewise on languages of
the listed related peoples, indicating their ethno-cultural community.

This stage of Georgian civilization includes the historical time range, when the material culture of the island of
Crete, Colchis, Asia Minor was creating, and ended in establishment of the Georgian State of Iberia, which we named
as cultural zodiacal age of Aries.

During this period due to the famous astronomical phenomenon — precession, the point of the universe equinox
was gradually moving into the Aries constellation and approaching the Pisces constellation for 2150 years.

Artifacts describing this era represent art casting of Aries with spirally curled horns, found on the territory of
ancient Colchis, in Racha, village of Brille.

Key words: art casting; axe; bronze; gold; iron; Colchis; Iberia; the era of Aries Zodiac; astronomy; precession.

YAK 739.4
APEBHEINPY3UHCKOE XYAOXECTBEHHOE /IUTbE

Meetapse P.T.
[enapTameHT meTannyprum, matepuanosefeHns n obpaboTkM meTannos, PY3UHCKUIA TEXHUYECKUN YHUBEPCUTET,
Ipy3un, 0175, Téunncwk, yn. Kocrasa, 69

Pe3tome: Cpeam MHOrOYMCNEHHbIX METa/IMYECKUX M3LeNuUi, HaNAEHHbIX HAa OBLIMPHOW TeppuUTOpPUU, HEKoraa
HaceneHHol APEeBHUMMW MpeaKaMW TPY3WH: KOJIXamMM, CBaHaMW, 3aHaMu, nenasramu, cacnpamu, xannbamu,
MOCaHMKamu, Tybanamm, ocobo crenyeT BbIAENUTb TaKOe U3BECTHOE CENbCKOXO3AWCTBEHHOE U BOoeBOe OpyKMe Kak
TOMOP, KOTOPbLIA TaK¥Ke CAYXKWUA NpegMeTOM PUTYyasibHOrO HasHayeHus U Bbll ONIMLLETBOPEHMEM CMMBONA BNACTM.
[peBHerpysnHCKO-KONXMACKOE Ha3BaHME 3TOr0 OPYXUA «ApraH», U OHO NPUBAN3UTENBHO TaKXKe NPOU3HOCUAOCH Ha
A3bIKaX NepeyncIeHHbIX POACTBEHHbIX HAPOAHOCTEN, YTO YKa3blBaeT Ha UX 3THOKY/IbTYPHYH OBLLHOCTD.

[aHHbIN 3Tan rpysMHCKOM LUMBWUIN3ALUKN, BKIKOYAOLWMIA UCTOPUYECKUI AMana3oH BPeMeHM, Korga cosgasanach
maTtepuanbHas KynbTypa ocTpoBa Kpwuta, Konxmgbl, MNepegHelr A3vm u 3aBeplumniacb CO3gaHMEM TPY3UHCKOro
rocyaapctea Mbepua, Hamu HasBaH Ky/ibTypoi 304MaKanbHoM anoxm OBHa.

ApTedaKTbl, XapaKTepPU3MpPYIOLLME 3MOXY - 3TO XYAOXKECTBEHHbIE OTMBKM OBHA CO CNUPAIbHO 3aBUTbIMKU POramu,
HanaeHHble Ha TeppuTopumn apesHen Konxmapbl, B Paua, cene bpuau.

KnioueBble €n0Ba: xynoxecTBeHHOe ANTbe; Tonop; 6poH3a; 3010T0; Kenes3o; Konxnaa; Nbepus; 3oamnakanbHan
anoxa OBHa; aCTPOHOMMSA; NPeLeccus.

domgdaaos obsdgiooe 02.07.13
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PEFYINPOBAHUE TEXHO/IOTMYECKUX CBOMCTB AEPOPMUPYEMbIX KOHCTPYKLIMOHHbIX

YYTYHOB

P.T.'BeTapse

[enapTtamMeHT meTannyprum, matepuanoBefeHna u ob6paboTkM meTannos, MPY3SUHCKUI TEXHUYECKUIA YHUBEPCUTET,

l'py3us, 0175, Téuancu, yn. Koctasa 69

E-mail: david.gvetadze@ubc-i.com

Pe3lome: PaspaboTtaHa TexHonormsa ¢popmmMpoBaHUA
CTPYKTYPHbIX COCTaBAAIOWMX YyryHa 3@ CHET YaCTUYHOM
3aMeHbl  KPeMHUA  alloMUHUEM,  MOAUOULMPOBAHUSA
cheponamsnpyoLLMMmN 31eMeHTaMM U MUKPOIErMpOBaHMA
60poM. BbICOKONPOYHDIM YyryH C WAPOBUAHLIM rpaduTom
npuobpeTaeT cnocobHOCTb K NiacTMYeckoln aedpopmaumm,
KOTOpas obecneuynBaeT MOBbILEHWE €0 MEXaHWYecKux M

3KCNNyaTaUuNOHHbIX CBOWCTB.

KnioueBble €noBa: uyryH; otinBka; moanduumposa-
Hue; gepopmaumn; CTPYKTYPa; rpaduT; SKCTPy3uA.

3. BBEOEHMUE

YCKopeHWe Hay4yHO-TEXHWYECKOTo Mnporpecca BblABM-
raert 3a4aqy MoOBbIWEHUA KauecTBa M CHUMEHWUS MEeTasio-
€MKOCTM MPOAYKLMN MALWMHOCTPOEHUA. B 3TOM CBA3M BarK-
HOe 3HayeHMe WMeeT COBEpLUEHCTBOBAHWE YyryHOO/N-
TeMHOro NpPou3BOACTBA Ha 6Hase ONTUMM3aLUMKM COCTABOB
WMXTbl U CNAaBoOB, BbIGOpPa MOAUPUKATOPOB MW Nerupy-
owmx A06aBOK, CO34aHMA HOBbLIX MEPCMNEKTUBHbIX KOHCT-
PYKUMOHHBLIX MaTepuasoB M MPOrPeccuBHbIX TEXHOIOMM-
YecKMx npouecos, obecneynsaloWmMx NoBbleHMe pecypca
paboTbl AeTaneli B CIOMKHbIX PeXRMMAaX 3KCMIyaTaumm.

4. OCHOBHAA YACTb

M3 obwero notpebneHns NUMTENHbIX CMAaBOB OKOJIO
70%
MWUYHOCTbIO, XOPOLUMMMU IUTEAHBIMU U 3SKCMAyaTaLMOH-

NPUXOAUTCA Ha YyryH, 4YTO BbI3BAHO €ro 3KOHO-

HblMK cBOVCcTBaMM. OZHAKO [aANeKo He BCe TEXHUKO-3KO-
HOMMYECKME pPe3epBbl MOBLILIEHUS KayecTBa, Y/yulleHus
9KCN/IyaTaLMOHHbIX CBOWMCTB, ONTUMM3ALMKM W COoBepLue-
HCTBOBaHMA TEXHO/IOTMM MPOU3BOACTBA YYryHHbIX OT/IMBOK
MCNONb3YHOTCA.

HarnagHblm noATBEp)KAEHUMEM 3TOMY CAYXWUT KOMM-
NeKcHaa npobaema NoayyYeHWA KauyecTBEHHbIX OT/IMBOK U3
BbICOKOMPOYHOIrO 4yryHa 6e3 JMTelHbIX TMOPOKOB, C
33J@HHbIMW  XAPAKTEPUCTUKAMM CTPYKTYPbl M MEXaHu-

YeCKMX CBOMCTB.
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CHWMXKEHWE METaNTIOEMKOCTU U3AENWI, NOBbILLEHNE MX
HageXHOCTM U ANUTesIbHOW pPaboTocnocobHOCTM, COKpa-
LLEHME pacxosa MeTasa Ha U3roToB/IEHME OT/IMBOK 3a cHeT
npumeHeHus 6onee MNPOYHbIX, C BbICOKMUMM 3IKCMJlyaTa-
LUMOHHBIMW XapaKTEPUCTUKAMM CMIaBOB MMEET BaXKHOe
TEXHMYECKOEe 3HaYeHMe.

Hanbonbluero BHUMaHWA B 3TOM OTHOLUEHWM 3acChy-
YKMBAIOT BbICOKOMPOYHbIE YyryHbl C LUAPOBUAHLIM Fpa-
¢dutom (BYLLT), KoTopbie Mo CBOMM GU3NKO-MEXAHUYECKMM
CBOMCTBAM NPUOAMMKAIOTCA K CBOMCTBAM YriepoamncTomn
ctanu [1]. MponaBAsAs BbICOKYO Npo4YHocTb (o B=370-1200
MMa) ¥ nnactmyHoctb (O =2-20%), BYLUT npu 3sTom
COXPaHAET LEeHHble, NpuUcyliMe TONIbKO emy CBOWMCTBa,
BbICOKYIO LMKAMYECKYIO BA3KOCTb M M3HOCOCTOMKOCTb,
Manyto YyBCTBUTENIBHOCTb K BAWAHUIO KOHLEHTpaLuu
Hanps)eHWn, Xopolwue aHTUOPUKLMOHHbIE CBOMCTBA WU
obpabaTbiBaeMocTb pe3aHvem. [pu 3TOM  LIMPOKKeE
BO3MOYKHOCTM BblbOpa COCTaBa MeETaNIa U NErnpyroLmx
006aBOK, TEXHONMOMMU MOAMDULMPOBAHMA, a TaKKe Mme-
TOL0B TePMMUYECKON 06paboTKM CO34at0T AOMNONHUTEIbHbIE
BO3MOYKHOCTM NoNy4YeHus 6oiee BbICOKMX MEXaHUYECKUX U
9KCNJ/IyaTaLMOHHbIX XapPaKTEPUCTUK 33 CYET MW3MEHEHUA
CTPYKTYpPbI M CBOMCTB METa/IZINYECKOM MaTpuupl. [2].

CneayeT OTMETUTb, YTO B HacTOsLLEe Bpems BeneTcs
paboTa MO YAyYWEHWUIO CTPYKTYpPbl AWTbA NO  BUAAM
CMNaBoB M crnocobam M3roToBAEHUA OT/IMBOK, MO3BOAAO-
LWaA B Lenom page cnyvaes nepesecty Ha BULT ctanbHble
OT/IMBKM U/ LUTAMMNOBAHHbIE U34ENNA.

OAHAKo pe3epBbl NOBbIWEHWA CBOMCTB BbICOKOMPOY-
HOrO YyryHa fJaneko euie He ucyepnaHbl. CoBpemeHHble
npeacTaBieHna O MexaHuame chepoNnTHOM KpucTan-
Amsaumn rpaduTa, AOCTUXKEHUs B 06/1aCTU KOMMO3ULMOH-
HbIX MATepuanoB C YrNepoancCTbiMM BOJIOKHAMM CO3AQt0T
NpPeanocbIIKM  ana pa3paboTkM NPUHUMNNANABHO HOBOM
TEXHOIOTUM KOMIMIEKCHOTO MOAMOULMPOBAHMSA, KOTopas,
Hapsady ¢ perynnmpoBaHnem popmoobpasosaHua rpaduTa,
NO3BOJIUT MOBbICUTL CTOMKOCTb rPadUTOBBIX BKAKOYEHWUIM K
pa3spyLleHUIO B YCNOBUAX NAACTUYECKON aedopmaumm. 3To
JAeT BO3MOMHOCTb CAeNaTb YyryH aepopmupyembim

cnnasom, U nytem MnpuMeHeHUA MeToA0B 06pa6OTKM
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MeTaNNI0B AaB/ieHUEM A06UTLCA AaNbHENLEro yayULeHns
ero Gpu3nKo-mexaHUYECKUX CBOWMCTB, CHU3UTb METaNI0eM-
KOCTb, MOBbICUTb PA3MEPHYH TOYHOCTb WU YMCTOTY MOBEPX-
HOCTW 3aroTOBOK M3 3TOrO CMJ/aBa.

Co3paHune HOBbIX AedopMUMpYyEMbIX BbICOKOMPOUYHbIX
YYTYHOB M TEXHO/IOTMM WX MPOM3BOACTBA ABAAETCA NPUO-
PUTETHBIM HaNPaBAEHWEM MHOFONIETHUX UCCAEeAO0BaHWIN B
nuTeliHoW nabopatopum PY3MHCKOTO TEXHUYECKOTO YHU-
BepcuTeTa.

Ona perynmpoBaHMa CBOMCTB 4YyryHOB 60/bLUON WH-
Tepec npeactaBnseTr 60p, KOTOPbIM OKasbiBaeT OBOMCT-
BEHHOEe BO3AeNCTBUE Ha CTabuibHOCTb cnaea. Ero manble
pobasku (0,004 %) Bbi3biBaloT rpadpuTMsMpytoee BAUSA-
HWe, a nosblweHHble (0,01%) — cTtabunmsmnpytowee. Mpu
3TOM HeobxoAMMO Yy4yecTb, YTo 3ddeKTUBHOE BAUAHME
bopa Ha CBOWCTBA CTa/M peanusyeTca npu  HU3KOM
coflepKaHMM Kucaopoda M asoTa. Beuay Toro uTo
pacKucaUTeNbHan CnocobHOCTb U CPOACTBO K a3oTy y bopa
BbILLE, YEM Y KPEMHMUSA, U MEHbLLE, YEM Y aNOMUHUSA, Bonee
uenecoobpasHbIM NPEACTAaBAAETCA €ro MCMnoJsb3oBaHue
ON1A PEeryiMpoBaHUA CBOMCTB aslOMUMHMEBBIX 4yryHoB. K
TOMY XKe, alOMUHMEBBIE YYTyHbl MEHEE XPYMKWU, YeM Tpa-
OVUMOHHbIE KPEMHUCTbIE YYryHbl, YTO SBAAETCA CAeacT-
BMEM 00OpPa30BaHWA aNIOMUHMEM B MOFPaHUYHbIX CMOAX
3epeH bonee GnaronpuaTHBLIX, Yem Y  KPemHus,
MEKATOMHbIX CBA3EW C OCHOBHbIMM KOMMNOHEHTAMM YyTyHa.

AntoMnHUIN 1 6op aBAaatoTca anemeHTamu Il rpynnbi
Tabanubl MeHaeneesa. OAHAKO MEXaHU3Mbl MX BAMAHUSA
Ha CTPYKTYpOoo6pa3oBaHUE B YyryHe Pas/INyHbI.

Mpyn HeboNbLIMX KOHUEHHTPALMAX aIOMUHMUSA B YyryHe
(mo 2-3 mac.%) oH gelncTBYeT KaK AOHOP BaNeHTHbIX 3/e-
MEHTOB, T.. KaK MOJHbIM aHanor Kpemuua. Mpadputmsn-
pyloLLee uan otbenmsatoLLee BAUAHUE KOMMNOHEHTOB Yyry-
Ha CBA3bIBAETCA C WX aKLEeNTOPHO-AOHOPHbIMK CBOMCT-
BaMM, a/IOMWHUI B 3TOM C/ly4ae CAYXKWUT CUbHBIM «rpa-
duTM3aTopom».

ANIOMUHWIA ABNAETCA aHA/NOTOM KPEMHUA B APYrom
nnaHe: oba 3TM anemeHTa ABNAOTCA anbda-cTabuamnsarto-
pamu B CMaBax esnesa — OHM CnocobCTBYIOT NOJIYYEHUIO
beppUTHON CTPYKTYPbI METANLINYECKOM MATPULLbl YYyryHOB.

ANIOMUHNI, ABNASACL rpaduTM3aToOpoM, crocobeTeyeT
rpaduta un odep-
pUTU3aLMM  MEeTa/lIMYecKo MaTpuupl € obpasoBaHWEM

dopMMpoBaHUIO TPYObIX BKAKOYEHWUI

OBYyXxdasHOIN CTPYKTYpbI, COCTOALLEN U3 NepanTa U deppuTa.
Hannume rpybbix rpaduToBbIX BKAOYEHWUI U ABYXdasHOM
CTPYKTYpbl METaNIMYeCcKoM MaTpuubl CO34aeT YCAoBwS,
6naronpuATHbIE ANA pacnaja 3BTEKTOMAHOIO LEMEHTUTA U
HaKannMBaHWA BHYTPEHHUX HanpAXKeHWM, YTo oTpuLaTeNb-
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HO CKa3blBAeTCs Ha CAyKebHbIX CBOMCTBAX 3TOr0 maTepwu-
ana B yCNOBUAX MEPUOAMYECKOTO BO3LENCTBUA BbICOKMX
TeMnepaTtyp, NPEBbILAOLWMX TEMNEPATYPY IBTEKTOMAHOIO
npeBpaLLeHus.

3acnyKmMBaeT BHUMaHWA ONbIT pPa3paboTKM KOMMO3u-
LMOHHbIX MaTepuanos, COYETAOWMX YrNepoancTble maTe-
puanbl ¢ 6opom unm ¢ Kapbuaom 6opa B,C. B pesynbrate
NPONUTKN rPadmUTOBON OCHOBbI pacniaBaMu KPeMHUA ¢
6opom o0b6pasyeTca KOMMO3UUMOHHLIM MaTepuan. [pu
aTom pobaBKa 6opa MoBbIWaEeT CnocobHOCTb MaTepuana
CONPOTUBAATLCA OKUCAEHUIO M TEPMOYLAPAM.

B cBA3W C W3MI0XEHHbIM, BBOZ, B COCTaB HM3KOKpe-
MHUCTbIX a/NIOMWHMEBBLIX YYryHOB 3/1€MEHTOB-NEPANTU-
3aTOPOB, Hanpumep B, M3menbyatowmx rpaduToBbIE BKIHO-
YeHMA U CTabUAN3MPYIOLLMX B CTPYKTYpPE NEPAUT, ABNAETCA
LenecoobpasHbIM C TOYKM 3PEHMS MOBbLILEHUA MEXaHU-
YECKMX U 3KCMyaTaLMOHHbIX XapaKTePUCTUK.

Mcxopaa M3 BbllWEN3NOKEHHOTO, MUKpoaobaska 6opa
Mcrnonb3oBaHa Ana 3GGEKTUBHOrO BAMAHMA Ha ¢Gopmu-
pOBaHWE CBOWMCTB CTPYKTYpbl YyryHOB M pa3paboTku Bbl-
COKOMPOYHbIX AedpopMUpyeMbIX YyryHOB.

OueHKa aedbopMMpyeMoCT aatoMUHMEBBIX BbICOKOM-
POYHbIX YyryHOB MPOBOAMAACL MYyTEM PErUCTPaLMM 3aBU-
cMMmocTv aedopmaummn OT ycuausa npu ocagxe obpasuos,
HarpeTbIX 40 850°C.

MukpogobaBka 6opa genaet uyryH gepopmmpyembim
MaTepuanom, CrnocobHbIM BOCAPUHUMATD 3HAUYUTE/IbHbIE
nnactuyeckme gedopmaumm (39 — 52%) (puc. 1). Mokasa-
Tenb AedopmMMpyeMOCTU BOPUCTbIX BbICOKMPOYHBIX Yyry-
HOB NPUBAKNIKAETCA K cpegHENNACTUYHBIM MaTepranam.

Puc. 1. O6pasupl U3 AedOPMUPYIOLLLErO YyryHa 40 U

nocne ocagku npu T =850"C

Ha pucyHke 2 npuseneHbl MuKpodoTorpadum CTpyk-
Typbl 06pasLLOB BbICOKOMPOYHOrO AedOopmMUPYIOLLErD Yy-
ryHa ¢ mmkpogobaskoi 6opa.
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Puc. 2. MUKpPOCTPYKTYPa BbICOKONPOUYHOrO YyryHa:

¢eppuT, nepauT, WwaposugHbii rpadput (x500)

[Ona uccneposaHus BAMAHUA AedopmMaLMn HA CTPYK-
TYpy 6O0OpUCTOrO BbICOKOMPOYHOTO YyryHa, MpU Tem-
nepartype 850° npou3BOAMNACb 3KCTPY3MA NPYTKOB Ama-
meTpom & 18mm. CteneHb gepopmauym E=75%. (puc. 3a).

MukpodoTorpadmum puc. 3, Ha KOTOpbIX 3apUK-
CMPOBAHa CTPYKTypa MpPOAO/bHbIX Pa3pes3oB MpyTKa, Wi-
NOCTPUPYET BAMAHWE NPECCOBAHMA HA CTPYKTYpY BbICO-
KOMPOYHOro a/ftOMMHMEBOFO YyryHa ¢ 6opom. BuaHo, uto
npy npeccoBaHWM B MPOAO/ILHOM CEYEHUM Pa3BMBaETCA
CTPYKTYpHAA nonocyaTtHocTb. padut aedpopmupyertca wm

BbITArMBaAETCA BAO/Ib OCH NPECCOBAHUA.

e

a
Puc. 3. MpyTuK U3 BbICOKONPOUHOro AedopmupioLLero YyryHa (a) n
CTPYKTYpa ero npoAonbHoro ceyeHus. Mopdonorus u xapakrep
pacnpegeneHus rpaduta B meTannudeckon matpuue (6) 8 (x100, x200) .

MUKpPOCTPYKTYpa maTpuubl: dpeppuT + nepaut +rpadur (x100, x500)
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MHTEpeCcHO OTMETUTb, YTO B NPYTKE COXPAHAIOTCA A4pa
waposuaHoro rpaduta. ObpawiaeT Ha cebs BHUMaHMeE To,
YTO MPaAKTUYECKM KaXKaaa YacTuua LwaposugHoro rpaduta
B8 AedopMMpPOBaHHOM YyryHe, Kak npaswuio, no oboum
KOHUAM guameTpa wumeeT rpaduToBble XBOCTbl. ITO
YKa3blBaeT Ha TO, YTO B MPOLECCe MPeccoBaHUs MPOMUC-
XOOMT Kak bbl mocnepoBaTesibHOE CMOM3aHME MNOBEPX-
HOCTHbIX C/I0€B C LWapoBUAHbIX YacTuL, rpaduTa. MNpu sTom
B OZHMX YacTULLAX AP0 COXPaHAET LWapoBuaHyo dopmy,
a B Apyrux oHo gedopmupyeTtca M npuobpetaeT Heko-
TOPYIO 3//IMNCOBUAHOCTb. lMpuyem B sApe coxpaHseTcs
JIYYUCTOE CTPOEHUE, XapaKTepHoe AnA LAPOBUAHOMO
rpaduTa INTOro YyryHa.

PaspaboTtaH onTManbHbI cnocob moanduumpoBaHmsa
KUOKOTO  a/loMMHMEBOTO YyryHa gana chepomamsaumm
rpadpuTOoBbIX BKAOUYEHUI [3-4].

MpuBeaeHHble pe3ynbTaTbl CBUAETENLCTBYIOT O TOM,
YTO LUAPOBUAHbLIA U BEPMUKYNAPHBIA rPaduT B uvyryHe ¢
MMKpoaobaBKoi bopa cnocobeH aebopmmpoBaTbca npwm
npeccosaHun. B pesysnbTaTe cneuyasbHOW TEPMUYECKON
06paboTKM — U30TEPMMYECKON 3aKalKM nosyyaeTca
AYCTEHUTHO-6EMHUTHBIN YyryH C LAPOBUAHbLIM rpaduTom
[5]. KOHCTPYKUMOHHbIM AedopMUPYyEMbIA UYYTyH, a TaK¥Ke
aYCTEeHUTHO-6EMHUTHbIE YyTyHbl C LIAPOBUAHbIM rpaduTom

(ABYLLT) nonb3yroTCA 3HAUUTENBHBIM CIPOCOM [6, 7].

3. 3AK/TIOMEHUE

PaspaboTaH HOBbIM KOHCTPYKLUMOHHbIM MaTepuan -
BbICOKOMPOYHbIA aFOMUHUEBDLIN YyryH C LUIAPOBUAHLIMM,
nedpopmupyembiMM BKItOYEHUAMKM rpaduTta. YyryH obna-
[AeT BbICOKOW TEPMOCTOMKOCTbIO, cTeneHb aedopmaumm
npw 3KCTpy3mnmn gocturaet 75%, NPOYHOCTb U NAACTUYHOCTb
nocne gepopmmpoBaHuns BospacrtaeTt B 1,5 —2 pasa.
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REGULATION OF TECHNOLOGICAL PROPERTIES OF DEFORMABLE STRUCTURAL CAST IRON

R. Gvetadze

Department of metallurgy, science of materials and metal-working, Georgian Technical University, 69, Kostava str,
Thilisi, 0175, Georgia

Resume: There is worked out technology of formation of structural components of cast iron due to the partial
replacement of silicon with aluminium, modification of spheroidizing elements and microalloying of boron, high-

strength cast iron with spherical graphite acquires ability for plastic deformation, which enhances its mechanical and
operational properties.

Key words: cast iron; casting; modification; deformation; structure; graphite; extrusion.
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PROPER WORKING CONDITIONS OF AUTOMOBILE PARKING

N. Navadze, B. Soselia

Department of transport and mechanical engineering management, Georgian Technical University, 68°, Kostava str,

Thilisi, 0175, Georgia

Resume: There is considered and established, that to increase the efficiency of automobile exploitation, it is ne-
cessary to take preventive measures and carry out proper repairs according to the distance covered by the vehicle.
There is proposed, that adjustment of customs fee is very important, especially for the cars, which once were in

exploitation.

Key words: automobile; constructive element; rational method; parameter; preventive; technical; service peri-

odicity.

Y/K 629.119

MEPOMPUATUA A9 OBECNEYEHMA TEXHUYECKOW UCMPABHOCTU U TPY40CMOCOBHOCTHU

ABTOMOBW/IbHOIO NMAPKA

Hasaase H.B., Cocenunsa b.J1.

[enapTameHT MmeHeaXMeHTa TpaHCNopTa U MalMHOCTPOEeHMUA, FPY3UHCKMI TeXHUYeCKUn yHusepcuTeT, [py3us, 0175,

Téunucy, yn. KocTaBa, 68°

Pe3tome: PaccMOTpeHO M yCTaHOBAEHO, YTO NPW 3KCMyaTauMuM aBTOMOBMASA Camoil BaXKHOM mepoW anA
noBbiWeHUA ero 3pPeKTUBHOCTM WM 3IKCMAyaTaLMOHHbIX CBOWMCTB, HEeo6XoAMMbIX 4NA nogaeprkaHua Tpebyemoro
YPOBH#, ABNAETCA NpoBeAeHne NpoduNakTUYECKOro peMOoHTa aBTOMObMAS B COOTBETCTBUM C ero npoberom.

MpeacTaBneHbl PEKOMEHAALMN O KOPPEKTUPOBKM TaMOMKEHHbIX MOLINH BBO3MMbIX B CTPaHy NoageprKaHHbIX

aBTomobunen.

KntoueBble cnoBa: aBTOMO6MAb; KOHCTPYKLMOHHbIE 31EMEHTbI; PaUMOHANbHbLIN MeToh; npodunakTuyeckoe

TexHuyeckoe obcnyKnBaHue; NEPUOAUYHOCTD.

do@ydaaos obsdgiwoe 19.06.13
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TAXES AS AN INTEGRAL PART OF MODERN ECONOMY AND ITS DEVELOPMENT PROSPECTS

G. Sulashvili, S. Japharidze

Department of business administration, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: The phase transformation processes occurring in Georgia's current tax policy determined necessity of
taxes and tax system of financial accounting and its role in the formation of public financial resources. Taxation is not
the only source of budget formation, but it has an important role in the formation of state revenues. The state taxes
are inextricably linked.

Key words: fiscal policy; transformation; taxes.
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THE STRUCTURE OF THE TAXES AND ITS OBJECTIVE NECESSITY

G. Sulashvili, S. Japharidze

Department of business administration, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: Perfection of the sectoral structure of tax revenues stipulates due to the significant improvement in the
determination of tax rates applicable tax laws, rules and methods for collecting and effective tax system in the coun-
try. Organically this is linked to the budgetary revenue of the optimal tax framework and the optimal tax - budgetary
policy. Therefore, it is important to Georgia in the formation of the optimal tax revenues, which guarantees the stabili-
ty of public finances.

Key words: Taxation system; the tax-payer; taxes.
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EFFECTIVENESS OF SYSTEMS OF ECONOMIC INFORMATION

N. Pailodze, A. Kobiashvili, C. Ramazashvili
Department of business administration, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: The existence of information systems is an important factor for the comparison of the company's finan-
cial position and financial results. Investors are well aware, that the history of relations between customers, informa-
tion of companies collected in the structural form, as well as the collection and analysis of this information determine
the future success - one of the main factors.

Key words: information systems; business - reengineering processes; systematic projecting.

VK 339.92
3OPEKTUBHOCTb CUCTEM OBPABOTKU SKOHOMUYECKON MHOOPMALUU

Naunnopgae H.P., Kobuawsunu A.A., Pamasawsunu K.T.
JenapTameHT aZMUHUCTPUPOBAHUA bBM3Heca, [Py3MHCKMIA TeXHUYecKkuit yHmusepcuteT, [pysusa, 0175, Téuauck, yn.
KocTtaBa, 77

Pe3tome: CyuiectBoBaHne MHGOPMALMOHHBIX CUCTEM ABNSETCA BaXKHbIM GAKTOPOM A5 CPaBHEHUA GUHAHCOBOTO
MONIOKEHUA KOMMAHUN U PUHAHCOBBLIX Pe3ynbTaToB. MHBECTOPbl MPeKpacHO MOHMMAIOT, YTO MUCTOPUM OTHOLLEHMUM
MeXay KAMeHTamu, MHbopmaums O KOMNaHWAX, cobpaHHasa B CTPYKTypHOM dopme, U aHanAu3 3To MHbOopmaumm
onpeaenatoT byaywmin ycnex - ogMH U3 OCHOBHbIX GaKTOPOB.

KntoueBble cnoBa: WHOOPMaUMOHHbIE CUCTEMbI; PEUHKUHEPUHT OM3HEeC-NPOLECcCOB; CUCTEMHOE MNpPOeK-
TMpOBaHue.
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UDC 339.92
MODERN APPROACHES TO CALCULATE THE DEPRECIATION OF FIXED ASSETS

N. Pailodze, A. Kobiashvili, K. Ramazashili
Department of business administration, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: Depreciation accrual methods set allows us to choose a method, which should reflect the economic
benefits expected from the assets by an enterprise of this nature. According to the standard method of charging de-
preciation for fixed assets from time to time, at the end of the financial year, at least, should be reconsidered and if
significant changes in the nature of economic benefits, expected from the assets, in accordance with the accrual me-
thod of depreciation must be changed as well.

Key words: fixed asserts; amortization; depreciation norm.

YAK 339.92
COBPEMEHHbBIE CMMOCOBbI BbIYNCTIEHUA AMOPTU3ALMNA OCHOBHbIX CPEACTB

MNauwnopase H.P., Kobunawsunu A.A., Pamasawsunm K.T.
JenapTameHT aZMUHUCTPUPOBAHUA bBM3Heca, FPy3MHCKUIA TeXHUYecKkuit yHmusepcuteT, [pysusa, 0175, Téuauck, yn.
KocrtaBa, 77

Pe3lome: MHOXKeCTBO METOAOB HAYMUC/IEHWA amopTM3auMM NO3BOAAET Bbl6paTb MeETOZ, KOTOPbIA [O/KEeH
OTpa)kaTb 3KOHOMMYECKME BbIrOAbl, OXWAAEMble OT ero WCMo/b30BaHWA. B COOTBETCTBMM CO CTaHAAPTOM, METOoZ,
HaYMCNEHMA aMOPTMU3aLMM MO OCHOBHbLIM CPeACTBaM NMEepPUOAMYECKM, B KOHLE GMHAHCOBOro roaa, no KpalHen mepe,
OOMKeH 6bITb NepecMOTPEH, U €C/IN HET CYLLECTBEHHbIX M3MEHEHUI B XapaKTepe 3KOHOMMWYECKUX BbIFOA, OXWNAAEMBbIX
OT aKTMBA, COOTBETCTBEHHO METO/, HAauYMCNEHMUA aMOPTU3ALLMUU SONKEH BbITb U3MEHEH.

KnioueBble cnoBa: ocHOBHble cpeactsa,; amopTusaumna; N3HOC.
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UDC 550.34
INVESTIGATION OF THE SEISMIC OSCILLATIONS IN THE LONG-PERIOD RANGE OF SPECTRUM

I. Kutsia, V. Kekenadze
Department of management systems, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is considered the possibility of recording low-frequency oscillations in microseismic noise before
earthquakes. The characteristic period of fluctuations of the earth crust block can be moved to the low-frequency part
of spectrum, reaching values of the periods in hundreds seconds, when the zone of the earth crust transfers to a me-
tastable state. For detection of such long-period oscillations in microseismic noise, special filtration methods are to be
used.

Key words: earthquake; seismic vibrations; long-period oscillations.

Y/IK 550.34
WCCNEQOBAHUE CEMCMMUYECKUX KONEBAHUI B AJINMHHONEPUOAHOW YACTU CNEKTPA

Kyuusa U.C., KekeHagse B.M.

[enapTtameHT cuctem ynpasneHus, [Py3MHCKNI TeXHUYecKnin yHusepcuteT, Fpysus, 0175, Téunucu, yn. Koctasa, 77

Pe3tome: PaccmaTtpuBaeTcs BO3MOXKHOCTb PErmcTpauyyM HU3KOYACTOTHbIX KonebaHWui, KoTopble, BO3MOMKHO,
NPUCYTCTBYIOT B MUKpocercmmuyeckom ¢oHe nepes 3emnetpsaceHuamu. Mpu nepexoae ydvyacTKa 3eMHOM Kopbl B
MeTacTabunbHOE COCTOAHME XapaKTepHbIM nepuos KosebaHuih 6710Ka 3eMHOM KOopbl MOXET CMelaTbCa B
HW3KOYACTOTHYIO YacTb CNEKTpa, AOCTUras 3HAYeHW NepuopoB B COTHU CeKyHA. Ona obHapyKeHMsA B pesynbTaTax
perynspHbix HablogeHU TakuUX AJIMHHONEPUOAHbIX KonebaHuii Ha doHe MUKPOCEMCMUYECKOro Wyma Heobxoammo
MCMNONb30BaTb CNeLManbHble MeToabl GUAbTPALUN.

KntoueBble cnoBa: semneTtpaceHune; ceicMmyeckme KonebaHusa; ANMHHoNepuogHble KonebaHus.
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tive maintenance in the case of constant preventive period. The problem optimization is stated and partially investi-
gated.
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3) ©9dmodgdgmo  LobEgds god@ynbogds 11
LoFgolo dpymdsdgmdowsb, my do@omswo  bgan-
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LoFyml  3@yggbgds  §ob
bganlofyml smeagbsls

Q. = [[1-G,([dG, (%)

LFAHgoL  Ladgbgdgm

3. t=0 @emol Lofgol dmdghddo  Lolidgds
yosgos 1T dpamdsdgmdsdo. gl bo'dbogl, Gmd
0fggds  aobobangdyemo bgenlofgml
d9domdbds  bAgmo oswpagbols dgog s  ofygos
dgmdg  bgaolofymlb 3Bmgomsddogs. aopsligarols
>dsmmogdo o3 dgdmbgggsdo doowgds 1 dgdmb-
30300 sEpomgol  9gaG-

3000 Ggmdobgol: ,,30mPoas]Bogs” ©s ,omwyg-
65, 35T0b

do®oms0

sbagnmyoydo,

Y

Q. (0 = [[1-G,(0]G,(0dG, (%),
Q) = [[1-G,(x]dG (%) ,
Q) = [[1-G,(0]G,(0dG, (%) +

+{[1-G (]G, (0dG, (x).

> dommbgdo 0dobs, GmI LolGgds, Gmdgmog
t=0 dmdgbddo gowogows I, I ob I dgymds-
Mgmdgddo, o@ dgagerol oL (0, t) ob@gdgoendo,
dmogds eI e gdom:
QM) =[-G,MI1-G 1],
Q) =[1-GO]1-G,(1HG;(D)],
Q1) =[1-G®I[1-G, (G, (1)].
domgdagao  aodmbsbygen gdgdols
‘dgloden godgemos ISI(S) 296300l 3mgbs, Lol gdols
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dobolosmgdgaos.
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UDC 681.3
PROBABILISTIC MODELLING OF STAND-BY SYSTEM WITH RENEWAL AND
PREVENTIVE MAINTENANCE

R. Kakubava, G. Pipia, G. Makasarashwvili, L. Sikharulidze

Department of computer engineering, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is considered the stand-by, system with renewable elements and preventive maintenance. There
is studied won-loaded stand-by model in the conditions, when the devices lifetime, as well as the repair durations are
arbitrary distributed random values. Analytical mathematical model of the system in the form of integral equations
system is built and partially investigated.

Key words: stand-by system; failure; renewal; preventive maintenance; mathematical model.

V[K 681.3
BEPOATHOCTHOE MOAENMPOBAHUE PE3SEPBUPOBAHHOW CUCTEMbI C BOCCTAHOBNEHUEM
N NMPODPUNAKTUKOMN

Kakyb6asa P.B., Munua .M., Makacapawsunau I'.3., Cuxapyaugse J/1.U.
JenapTamMeHT KOMMbIOTEPHOW WHMKeHepuM, [Py3MHCKUIA TexHU4Yeckuin yHusepcuteT, [pysua, 0175, Touaucu, ya.
KocTtaBa, 77

Pe3lome: PaccmoTpeHa pesepBMpPOBaHHAA CMCTEMa C  BOCCTAHAB/AMBAEMbIMM  31€EMEHTaMW B  Cayyae
npodunnakTMyeckoro obcnyKmpaHua. OAnTeNbHOCTb 6€30TKasHOro GpyHKUMOHMPOBAHMSA, a TaKKe BOCCTAHOBJIEHME
3/1IEMEHTOB ABAAIOTCA MPOWU3BOJIBHO pacnpefeneHHbIMU  CyYalHbIMK  BEMYMHAMUK. [lOCTPOEHA M  YaCTUYHO
nccnefoBaHa MaTeMaTUYECKan MOAEeNb CUCTEMbI B BUAE UHTErPasibHbIX YPAaBHEHUA.

KnioueBble cnoBa: pesepsBmpoBaHHAA CUCTEMA; OTKA3; BOCCTAHOB/EHWE; MNPOOUAAKTMKA, MatemaTuyeckas
Mozenb.

do@gdaaos sbsdgdwoe 11.07.13
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60MBJI6MKRMAINOL GI6eBE()

YAK 577.4

AHANN3 NOKOJIEHUA BUOTONINUB NPUMEHUTENIBHO K YCNIOBUAM IPY3UU

T.P. LLlamaTtaBa

o o A
LleHTp 6uotexHonornu, Fpy3sMHCKNN TeEXHUYECKni yHuBepcutert, Mpysus, 0197, Téuaucu, yn. Capaguwsuau, 1

E-mail: tamarasha_12@yahoo.com

Pe3lome: [JatoTca aHaNM3 COBPEMEHHOTO COCTOAHMSA
NpousBoACTBa 6MOTONAMBA B MMpPE, XapaKTepUCTUKa
OCHOBHbIX BUA0OB BMOTONAMB U METOA0B UX NONYYEHMUS,
a TaKXKe WX Knaccuoukauma no nokoneHmsam. Mcxoan ms
NPUPOAHbIX YCNOBWI, BbIABAEHO, YTO Hambonee npu-
emiembiM BMAOM MPOM3BOACTBA BuoTon/MBa B pysum
ABNAeTcA GUOTONIMBO BTOPOTrO NOKO/EHMA.

KnwoueBble cnosa: 6uomacca; 6uoTtonauso; Ton-
/IMBO; TBEPA0€E TON/IMBO; BMO3TaHON; Buoamsens; buoras;
6uoBogopos; bomeTaHON; AUMETUNOBLIN 3dUp.

1. BBEAEHMUE

YcKopstowmeca TeMnbl r106a7bHOM0 U3MEHEHWUA KNu-
MaTa, 3arpAsHeHWA OKpY)Kalolen cpeabl, COKpalLeHuA
HedTAHbIX 3aMaAcoB WM MOBbLIWEHWA LEH Ha 3HEProHo-
cuUTEeNUM  NpefonpenenvMan  CTpeMuTeNbHOe  pPasBUTUE
61MOTONAMBHOM UHAYCTPUMN.

06 3TOM CBUAETENLCTBYIOT AaHHbIE MO NPOU3BOACTBY
6buoTonaMBa B MMPOBOM MacluTabe 3a nocneaHue rogbl:
2005 rog — 36,3 mnpa. nutpos, 2007 rog — 54 mnpga.
nuntpos, 2010 rog — 105 mapa. anTpos, M3 HUX 86 mapga,.
NINTPOB 3TaHoNa U 19 mnpa. aintpos buoausens. [1]

OcHOBHbIM npeumyLLecTBOM 6uoTONAMBA ABAAETCA
€ro 3KOJIOTMYHOCTb M TO, YTO Cbipbe€M ANS ero npows-
OrPOMHOE  KO/IMYEeCTBO

OpraHM4YeCknx matepuanos, BK/KOYaA OTXOA4bl NIECHOIO U

BOACTBA ABNAETCA 6buomacca,

CE/IbCKUX XO3AMCTB.

OcobeHHO aKTyanbHO MPOM3BOACTBO BUoTONAMBA ANA
[py3uu, KoTopas, He 061aaan coBCTBEHHbIMU pecypcamu,
CBOlO NoTpebHOCTb B HedTenpoayKTax obecrneumsaeT, B
OCHOBHOM 3a cyeT MMmMNopTa. B ToBapHOl rpynne Mmmno-
pPTUPYEMbIX TOBapoB HedTb U HEPTENPOAYKTbI 3aHUMAIOT
nepBoe MecTo U Mo CTOMMOCTU COCTaBAAT 12 % oT cym-
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Mbl Bcero nmnopta. B 2009 roay HedTb U HedTENnpPOAYKTbI
6blIN UMMNOPTUPOBAHLI HA cymmy B 555 MH. gonnapos
CLWA, B8 2010 rogy — 695 mnH. gonnapos CLIA, 8 2011 —
911 mnH. ponnapos CLUA. 3a 9 mecsaues 2012 ropga
(AHBapb — ceHTABPbL) cTOMMOCTL MMMoOpTa HedTenpo-
AyKToB coctasmaa 703 mnH. gonnapos CLUA.

B 2010 roay 6bino nmnopTtuposaHo 809,0 TbiC. TOHH
aBTOMO6UIbHOTO roptoyero, B Tom uncne 409,0 TbiC. TOHH
6eH3unHa 1 400 TbIC. TOHH AM3ENbHOro TONAMBA.

YuuTbiBas, YTO aBTOMOOW/IbHBIA TPAHCMOPTHBIN MapK
exeroaHo pacteT Ha 10 %, uncneHHocTb KoToporo B 2011
rogy cocrasnana 750 Tbic. MOJHO npea-
MONOMKUTb, YTO CYMMA MMNOPTUPYyEMbIX HedTenpoayKTOB
B8 2012 rogy moxeT goctuub 1 mapa. gonnapos CLUA.
Mpuuem ueHbl Ha roptoyee B Mpy3nmn ABNAIOTCA OAHUMU U3

eanHuL,

CaMbIX BbICOKMX Ha NOCTCOBETCKOM MPOCTPAHCTBE.

V|CXO,CI,F| M3 BbILEN3NONKEHHOrO CTaHOBUTCSA Heobxo-
ANMbIM XOTA 6bl YaCTMYHO CHU3UTb 3aBUCMMOCTb CTpaHbl
OT MMNOPTa aBTOMOBUNbHOrO ropto4yero, 410 MOXXHO
OCYLLECTBUTb Pa3BUTMEM BUMOTOMIMBHOIO KOMMNaeKca. 3To
YAYULWMWT He TO/MIbKO NAaTe)KHblA 6anaHC cTpaHbl, HO U
3KO/NI0rM4yecKyro n counanbHyro O6CTaHOBKy nytem CHU-
KeHuna Bbl6pOCOB NapPHUKOBbLIX ra3oB U CO34aHNA HOBbIX
pabounx mecr.

Heobxoammo oTMeTUTb U TO 06CTOATENBCTBO, YTO
lpy3ua B mue r. Touamcu, B KOTOPOM COCPenoTOYEH
OCHOBHOM MapK aBTOMOOMW/IbHOro TpaHcnopTa, npu-
coeguHmnnacb K «cornaweHuto mapos» 1000 ropo-
nos Esponelickoro Coto3a, KOTopoe npeanonaraeT K
2020 rogy cHM3UTbL amuccunto CO, Ha 20 %.

2. OBDBEKTbl U METObI

Kak n3BecTHo, 6MOTONAMBO — 3TO TBEPAOE, KUAKOoe
UM razoobpasHoe ToON/AMBO, Nojsy4aemoe u3 Gruomacchl
TEPMOXMMMUYECKMM UK BMoormyecknm cnocobom.
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Buomacca, nosyyaemas B npouecce ¢GoOTOCUHTE3E,
AB/IAETCA CaMbIM PACMPOCTPAHEHHbIM U YHUBEPCabHbIM
pecypcom Ha 3emsie U CYMTAeTCA OA4HUM U3 KNHOUEBbIX
BO306HOB/IAEMbIX IHEPreTUYECKUX pecypcos byayLuero.
MoaTomy 6MO3HEpreTMKa MOKEeT Pa3BMBaTLCA B NHOH6OM
pernoHe, HECMOTPA Ha KNMMaTUYECKUE YCAOBUA.

Kaxabih Bug, 6uoTonamea noayyaoT M3 onpege-

NIEHHOTO CbipbA:
e Martepranamm Ans NPOM3BOACTBA KMAKOro 6moTton-
IMBA ABAAIOTCA: KYKYpy3a, NaTOKa, CaxapHbliA Tpoc-
FOBAMKMI  KWUp, TpaBsaHble
pacTeHun, ApeBecHble OTX0Abl, PacTUTe/IbHble Macna,
KNYBHU MaHWOKM, Lennnosa.

THUK, CcoeBoOe Mmacno,

Ona nonyyeHus rasoobpasHoro 6uotonamMBa MC-
MONb3YHOT: HABO3, CUIOCHYIO KyKypy3sy, ¢deKasbHble
0CaZKu, 6bITOBblE OTXOAbI, BOAOPOCAU, BUHOFPAAHYHO
BbI)KMMKY, OTXOA4bl OT PbIGHOrO Lexa, NPousBoACTBa
YUMCOB U MOJIOKO3aBOAa.
Cbipbe ana TBEPAOro TONAMBa — 3TO ONWJIKK, COIOMA,
wena, HaBos, Topd, TBepable ObITOBbIE OTXOAbI, KOPa,
Nly3ra, KYpPWHbIM MOMET, opexoBas CKop/yna.
TakKe pasnnyaloT M TEXHONOTMW NPOU3BOACTBA OWO-
TONAMBA:
OcHoBHble mMeToAbl NPOM3BOACTBA TBEPAOro 6moTo-
navBa — 3TO rpaHyAnposaHue u bpuketnuposaHue. C
nomoLublo crneumnanbHoro obopynoBaHus Topd W
APeBecHble OMUAKM NPOXOAAT HECKOJIbKO CTeneHewn
OTYMCTKU, U3MENBbYAOTCA, CYLIATCA U NOL AEUCTBUEM
npecca U BbICOKUX TemMnepaTyp NpuobpeTatoT HyX-
Hyto dopmy. [laHHble TONAMBHbIE BPUKETBI U FPaHybI
ouYeHb yA06HbI NPU TPAHCMOPTUPOBKE, XPAHEHUN M
NCMONb30BaHUM.
*upgkoe npowussoauTtca Tpema crnocobamu: ruapo-
NM3Hoe npowusBoacTBo, OpokeHue, MNPOU3BOACTBO
cnupTa 13 6BMONIOTMYECKOrO CbipbS.
Buoras nony4atoT ¢ NOMOLLbI NPUMEHEHUA MeToaa
aHaspobHoro cbparkMBaHWA B MeTaHTEHKax. B cne-
UManbHbIM pe3epByap, OCHALWEHHbIM MMKCEpamu,
nocTtynaeTr 6uomacca. B gaHHOM pesepByape XuBYT
baKkTepuu, KoTopble, noraowaa buomaccy, Bbipa-
6aTtbiBatoT 6Moras. 3atem gaHHoe 6MoTONAIMBO Npo-
XOAMT OTYMCTKY M FOTOBO K MpuMeHeHuto. Ucnonb-
30BaHKe 6uorasa npeaoTBpallaeT BbIOpOChl MeTaHa,
OKa3blBalOLWLEro CW/AbHOE BO3AEWCTBME Ha MApHU-
KOBbIN 3¢ deKT.
OcHOBHbIMM BUZAMKN BMOTONAMBA ABAAIOTCA:
TBEpgoe TonAvMBO (4poBa, 6puKeTbl,
rpaHyAnbl, Nnenetrbl), 6uobyrtaHon, 6MO3TaHON, AMMETU-

o TON/INBHbIE

nosbit 3¢ump, Guoamsenb, buoras, buosogopos, 6mo-
MeTaHoN.
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Knaccnopuumpya sugbl 6uoTOnIMBA MO MOKOJEHUAM,

MOKHO BblAEeNUTb TPU NOKONEHUA:

BuoTOoNNMBO NEPBOro NOKONEHUA

bruoTonnvMBo nepBoro NOKOAEHWA MPOM3BOAMUTCA U3
Ntoboro CenbCKOXO3ANCTBEHHOrO CbiPpbA MOCPEACTBOM
NPUMEHEHUS TPASUUMOHHbBIX TEeXHONornin (6anskue K
€CTecTBEeHHbIM, 6MOoNOrMyeckme M TepPMOXUMUYECKUE
NpoLLecchbl, TakMe Kak bporkeHue). B HacToAwwmii moMeHT
BONPOC AajibHellero HapalwwusaHuMa o60poTOB MPOU3-
BOACTBa HBMOTON/IMBA MEPBOro MOKOJ/IEHWUA BbI3bIBAET BO
BCEM MWUpe OXecTovyeHHble auckyccun. K atomy Buay
TONAMBa OTHOCATCA 6Mo3TaHon (mpoussBoguTca U3
CaxapHOro TPOCTHWKA, KYKYpy3bl, MEHWUbl U T.4.) “
6uogmnsens (nosydyaembli M3 MACASHUYHBIX KYNbTyp —
cow, panca, naibMbl, MOACONHEYHUKA).

OueBMAHO, 4YTO A/A MX Npou3BOACTBA TpebytoTtcsa:
MCMNONb30BaHNE KAYECTBEHHbIX MaXOTHbIX 3eMeNb, pas-
HOOb6pa3Han TAXKENaA Ce/IbCKOXO3ANCTBEHHAA TEXHUKA, a
TaKXe ygobpeHua u nectmumabl. 3T daKTbl genatot
NpousBoACTBO 6MOTON/IMBA MPAMbBIM  KOHKYPEHTOM
MULLEBOFO CEKTOPA SKOHOMMKM CTPaHbI-NPOM3BOAUTENS.
C yyetom poctmkeHma B 2010-2012 ropax uUeH Ha
NpPoAOBONLCTBME CBOEr0 MCTOPUYECKOTO MaKCUMMyMa,
MHOrMe 3KCnepTbl BbICTYNalOT NPOTUB HapaliMBaHUA
obbemoB npoussBoacTBa buoTonamBea
KOJIeHUs, Bbi3blBatoLLero arbasumio.

BruoTonnneBo BTOPOro NOKoseHus

brnoTonnvMBo BTOpPOro MOKO/MEHMA NPOM3BOAUTCA U3
HenuLLEeBOro cbipba (OTPaboTaHHbIE KMUPbl U PacTUTENb-
Hble Macna, Buomacca AepeBbeB M pacTeHunit). TexHono-
rMYecKM NpousBoAcTBO 6MOTON/IMBA BTOPOrO NOKOEHUSA
npeacrasnseT coboi npouecc NoaydyeHUs TONAMBA MOC-
peactBom nepepaboTKuM Lenntonosbl U AUFHWHA, coae-

nepsoro no-

pXawmxca B APEBECHOM WMAW BONOKHUCTON 6Guomacce.
MpenmyLLecTBo Takoro 6MOTONIMBA BTOPOro NOKONEHMSA
3aKNlOYaeTcs B TOM, YTO Cbipbe, Heobxoaumoe anA
NpousBoACTBa (pacTeHus), MOXET BblPalMBaTLCA Ha
MeHee 6/1aroycTpoeHHbIX, Mo CcpaBHeHUtO c buoTon-
/IMBOM MepBOro MOKONEeHUs , 3emnsx. Ona ux npous-
BOACTBA TpebyeTcA MUHUMYM TEXHWKW, yAOOpeHuin u
nectmumaoB. OCHOBHOM HeAOCTaTOK NPOU3BOACTBA KPO-
eTcA B CBOWCTBaxX CamMoro CbipbA — JIMTHOLENI0N03a
OPEeBECUHbI — CNOXHbIA NOAMMEPHbIN yrnesoa, Tpeby-
foWwmi 6oNbLIEro YMcaa XMMMUYECKUX MPEBPaLLEHMI W,
COOTBETCTBEHHO, 3HEPrMM [ANA NOJYYEHUA W3 Hero
KUAKUX YcnoBHaa  addeKkTMBHOCTL  Npo-
M3BOACTBA 3HEPrMn M3 buomaccbl 6UOTONAMB NEPBOrO U
BTOPOro NOKONEHUI OAMHAKOBA U COCTaBAAET NPUMEPHO
50 %. W3 nurHouenntonosbl pacTeHuit nosyyatoT [Ba
OCHOBHbIX BMAa TOMAMBa: 6uo3TaHON M  H6UOHEeDTH.
HecmoTps 4YTO nNpou3BOACTBO 6GWoTON/IMBA

TONAUB.

Ha ToO,
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BTOPOro noKo/eHuAa B HaCTOHLLI,VIﬁ MOMEHT ABNAEeTCA

OYeHb  KanWTaNoEMKMM  MNPOLLECCOM,  nociegHue
OOCTUKEHUS B BUOTEXHONOTMW NO3BONAIOT HAAEATHCA Ha
peHTabenbHOCTb 3TOro NoKosieHns Guotonaunea.

BuoTonAMBO TPeTbero NOKoeHuUA

BUOTONAMBO TPETLEFO MOKONEHWUA MPOU3BOAMUTCA U3
Bogopocnen. [epcnekTUBHOCTb 3STOFO  HanpasieHUsA
pa3BuTMA OGMOTONIMBHOM OTPAc/AM CBA3AHa CO cheuu-
¢uKoN coctaBa Bogopocsei. o XapaKTepucTuKam,
KOTOpble MOTYT 3aMHTepecoBaTb CheLuanmcTos buoton-
JIMBHOW OTPac/iM, OHWU 3HAUUTENbHO MPEBOCXOAAT pac-
TeHUA, cpenoit 0bUTaHUA ANA KOTOPbLIX ABAAETCA CyLlla.
Ecnv roBopuTb yNpOLEHHO — BOAOPOCAUN «H(UPHee», TaK,
Hanpumep, B LWUTaMMe BOLOPOC/EN COAEpPKaHUE KUPOB
coctasnset oT 75 0o 85 % cyxoro Beca.

Ucxopga wv3  npupoaHo-reorpadpuUyecknx  ycaosui
lpy3uu 1 aHanM3a BUAOB BUOTONNUB U TEXHOIOTUYECKUX
NpPOLLeCCOB UX NMPOU3BOACTBA, MOXHO MPUATH K BbiBOAY,
Yto Hambonee npuemseMbiM BUAOM A1 CTPaHbI

ABnAeTcA Npou3BOACTBO 6uoTonnmea BTOpPOro
nokoneHuna. OCHOBaHMEM ANA AAHHOMO YTBEPXKAEHWA
CNy¥KaT ceayroLLme aprymeHThbl:

- Fpy3na ogHa M3 cambix ManoobecnevyeHHbIX CTpaH
3emeNibHbIMM pecypcamu. Mnowasib NaxoTHbIX yroauin
Ha Aywy HaceneHus He npesbiwaet 0,13 ra [2].

- MNpopoBonbcTBEHHAA 6€30MacHOCTb CTPaHbl HAxo-
ONUTCA Ha KpallHe HU3KOM YPOBHE - MMMOPT NPOAOBO/b-
CTBEHHbIX TOBApOB COCTaBAAET COTHW MW/IMOHOB [AON-
Napos.

Mpn TaKom NONOXKEHMMU BeLLel, pasyMeeTcs, YTO He
MOXET ObITb U peyn o npoussoacTBe BuoTonaMBa nep-
BOro MokosieHua. YT1o KacaetcA 6uoTonsavBa TpeTbero
NMOKONEHWA, TO, HECMOTPA Ha MNOJIOXKUTENbHbIE PE3Y/ib-
TaThl MO WCMNOAb30BaHMIO UMaHobaKkTepuii (cuHe-3e-
fleHble BOJOPOCAM), AN NPOM3BOACTBA TOMAMBA MX
NPOMbILUNEHHOE MPOM3BOACTBO NOTPebyeT A0BONbHO-
TaKW  [JOArOr0  BpeMeHu. AprymeHToM B NOAb3y
npousBoAcTBa 6MOTONAMBA BTOPOrO MOKONEHUA CAYKUT
n TOT daKT, 4To B HacToAlee Bpema B [py3nMM ncnosnb-
30BaHMe BMOMACChI, B YAaCTHOCTM APOB A7 OTOMJIEHUA U
NPUroTOB/NIEHMA TMWULLWM, HAHOCUT CYLLECTBEHHbLIA Bpes,
NPUMPOAHbIM Jlecam, TaK Kak obbembl pybok gocturatoT
OTPOMHbIX BEAMYMH (MO 3IKCMNEPTHBIM OLEHKAM
HECKO/IbKO MUNIMOHOB KyBOMETpPOB). DHepreTuyeckui
Kpusmc 1990-x rogos u Havana 2000 r. BbI3Ban no-
BbILWWEHHbIV CNPOC Ha ApeBecHoe cbipbe. [lona 6uomaccol
B 06LLEM NpeasioKeHUn nepBuYHoi sHeprum ¢ 1990 no
2006 roa nosbicunacb ¢ 3,7 % 00 20,1 % [ 3 ].

K OCHOBHbIM MpeumyLLecTBam 6uoTonavMBa BTOPOro
MOKOJIEHNA OTHOCUTCA pasHoobpasne 6uonornyeckom

Mmaccbl, nNpurogHo K nepepaboTtke, 6osee BbiCOKas
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3¢ deKTMBHOCTb NPOU3BOACTBA — B cpeaHeM Ha 30-40 %.
CywecTBeHHoe BblOpOCOB
BMZOB MapHWKOBbIX ra3oB B MpoLEecce WCMNOAb30BaHMUSA
6uotonanea moxeT gocturatb 90 %, B TO Bpemsa Kak npwm

COKpaleHune HEeKOTOpPbIX

MCMONb30BaHMM OBUOTONIMBA MEPBOrO MOKOJIEHUA 3Ta
umopa cocrtansna 50 %.

3. PE3Y/IbTATbI U UX OBCY X AEHUE

Kak 6bln10 yKasaHo Bbllwe, Hanbonee npuemaembim
BMAOM npousBoacTBa buoTtonnmsa B py3umn AONNKHO
CTaTb BUOTOMN/IMBO BTOPOrO MOKONAEHMUA, @ UCTOYHUKAMM
cbipbsi  (6Momacchbl) oTxoapl 6BuosorMyeckoro npowuc-
XOXAEHUA W [ApeBecuHa, MNoayvyaemas C «3HepreTu-
Yyeckux necos». TakoW BbIGOP COOTBETCTBYET AMUPEK-
TMBam EBponeiickoro Coto3a B 06nactn apdeKTMBHOro
MCMONb30BAaHUA OTXOL0B W W3MEHEHWA KAuMmaTa, B
KOTOPbIX NOAYEPKUBAETCA, YTO BMOTOMNIMBO Ha OCHOBE
OTXOZ0B W ApEeBECUHbl ABAseTca bonee NPUOPUTETHLIM
Nno CpaBHEHMUIO C NpoYnMn Bugamm buotonamea [4].

MpeaBapuTeNbHbIN aHann3 maTepuanos CBUAETENb-
CTBYeT, uTo B [py3uu exerogHo obpasyeTca TOJ/bKO
NNWb TBEPAbIX ObITOBLIX OTX0A0B B 06beme 3,5 MH. M3,
a KOIMYECTBO OPULMANLHO 3aPErnCTPUPOBAHHbIX CBA/IOK
(nonuroHoBs) cocTaBnsieT 63 eanHULbI. 3emenibHasa Nao-
Waab nog 3TMMM cBaaKamu coctasnsaeT 233 ra, a obwan
naowagb nog BCeMM CBajJKaMu, BK/lOYas Hesaperuc-
TpupoBaHHble, - 300 ra [5]. Obwan macca 3TMX OTXOA40B
npumepHo coctasnaeTt 600,0 TbiC. TOHH. M3 HUX, ncxoaA
13 GpakLMOHHOro coctaBa 0TXo0A08B, 0Koso 40 % moryT
6bITb HaNpaB/ieHbl B KayecTse CbipbA A1 NPON3BOACTBA
6uotonamea [5]. YTo KacaeTcA NecocevHbIX U CeNbCKO-
XO3ANCTBEHHbIX OTXOAO0B, TO AOCTOBEPHbIX AAHHbIX Ha
CerogHAWHUA AeHb HeT. Mo AaHHbIM MccnenoBaHMA
NPOLWbIX NeT 06beM NECOCEYHbIX OTXOA0B OLEHMBAACA
o6bemom B 156 Tbic. m> [6].

Mo paHHbIM loCypapcTBEHHOM nporpammbl [py3um
Ha 1999-2005 rogbl No 3awWwmTe No4YB OT 3po3uun [7], nog,
MCKYCCTBEHHbIMM  Jleconocafkamv  npeanosaranoch
BblaeneHne 208 Tbic. ra. Heobxoammo OTMETUTb, YTO
OaHHaA nporpamma He 6blna OCyLW,ecTBAEeHa, a NO3TOMY
60/blas YacTb 3TON NJoWanM MOXKeT ObiTb oTBegeHa

019 NOCaZKM SHEPreTUYecKmx Iecos.

BbIBOJbl N NMPEANOKEHNA

e AHanu3 BMAOB 6MOTONAMB, NPOM3BOAUMbLIX B
MUpE, CBUAETENbCTBYET, YTO NMPUMEHUTE/IbHO K YCI0BU-
Am [py3un, Hanbonee NepPCNneKTUBHLIM ABIAECTCA NPOMU3-
BOACTBO BUOTOMN/INB BTOPOrO MOKO/IEHMUA.

e B lpy3uu MmeroTca AOCTaTOYHble 06bEMBI OTXO-

[00B A1 NPOU3BOACTBA BMOTOMNANBA, @ TaKXKe HEUCMNOb-
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3yemble AerpaavpoBaHHble 3eMesibHble Maowaan ans
NOCaZK1 SHepreTMYecKoro aeca.

e [lpousBoacTso 6uotonamea B Ipy3un CHU3UT 3a-
BMCMMOCTb OT MMMNOpTa HeGTENPOAYKTOB, CHU3UT IMUC-
cuto CO, M apyrux 3arpasHuTenen atmocdepbl, yay4wnT
NnAaTeXHblt 6anaHc cTpaHbl M byaeT cnocobcTBOBaTbL
CO3/aHu1I0 HOBbIX pabouynx mecT.

[na TeXHWKOo-3KOHOMMYeCcKoro 060CHOBAHMA NPOU3-
BOACTBa buoTonaunea B [py3nn Heob6XoANMMbIM YyCIOBUEM
ABNAETCA MHBEHTApPM3aUMA NEeCOCeYHbIX W  Ce/IbCKO-
XO3ANCTBEHHbIX OTXO0B.
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Resume: There is presented information on the current status of biofuel industry in the world. There is described
characteristics of the main types of the biofuel and method of its production, as well as its classification by generation.
With consideration of the natural conditions conclusion was revealed, that the most appropriate type of biofuel pro-
duction in Georgia is biofuel of the second generation.
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AH Apm CCP. EpeBaH, 1965. nvHe “Obuwgasa 6uosiorMa U mMUKpobuonorma“. Act-
3. [Hapacenua [.A. BavaHMe Ha  MUKPOOPraHWM3MbI paxaHb, 2004.
$aKTopoB  BHelWHeW cpedpl, ucnonb3yemblx ana 4. KpacunbHukoB H.A. Onpegenuntens 6akTepuit
COXPaHeHMA nMuULLEBbIX NPOAYyKTOB. MeToauyeckue akTMHOMMueToB. M3g. AH CCP. M .- /1., 1949.
UDC 635

MICROORGANISMS OF RHIZOSPHERE OF VEGETABLE CULTURE AND THEIR INTERANTAGONIST
ATTITUDE

G. Dvali, N. Lomtadze
Biotechnological centre, Georgian Technical University,1°, SarajiSvili str, Tbilisi, 0197, Georgia

Resume: There has been studied rhizosphere microflora of vegetable culture (tomato, egg-plant; cauliflower) in
different plant vegetal phase. The pure cultures were isolated and have been studied their interantagonist attitude.
The culture of strong antagonist, isolated from rhizospere of tomato — strain A-6 as a result of studying of its morpho-
logical, physiological and cultural sighns was revealed, that it belongs to Pseudomonas Oogena Pluorescens.

Key words: vegetables; microorganisms; rhizosphere; antagonist; bacteria; fungus; actinomicetes; identification.

Y/IK 635
MWKPO®/IOPA PU3OCPEPbI OBOLLHBIX KYIbTYP U UX B3BAMMOAHTATOHUCTUYECKUE
OTHOLLEHUA

Asanu I.lW., lomtapse H.A.
LleHTp 6uoTexHonornn, Fpy3sMHCKNIN TeEXHUYECKN yHuBepcuTeT, Mpysus, 0197, Touancu, yn. capagKuWweuu, 1"

Pe3tome: Bbina nsyyeHa mukpodiopa pusochepbl OBOLLHBIX KyAbTyp ( TOMaT, 6aknaxKaH, LBETHasA Kanycta ) npu
pasBUTUM BereTauMoHHOM ¢asbl pacTeHWin. Bblan BblAeneHbl YUCTble KyAbTYypbl M WM3y4YeHbl WX B3aMMOAHTa-
FOHUCTUYECKME OTHOWEHMA. CUAbHBIM aHTaroHUCTOM OKa3asacb Ky/bTypa, BblAeneHHasa U3 pusochepbl TomaTta -
wramm A-6. B pesynbTaTe n3ydeHna ero Mopdonormyeckx, GU3nonormyeckmux U KyabTypaabHbIX MPU3HAKOB BbISIBIEHO,
yTo WTamm A-6 oTHocuTCA K BakTepmuam —Pseudomonas oodena fluorescens.

KntoueBble €N0Ba: 0BOLIM; MUKPOOPraHU3mMbl; pu3ochepa; aHTaroHUCTbl; 6akTepuun; rpubkn; akTUHOMULLEHTbI;
naeHTUdPUKaums.

do@ydamaos obsdgwoe 27.09.13
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333MOH0S BsYMIMYOMO!

Logo®m39eml 39dbo3zmMo 6039MLoGHIEBHOL Lsdgboghm FOMIgdol 3MgdmEro SMOL
69539000900 39H0MEOo 35dMm 3905, OMIGEoE godmoigds Hgwofodo mmbx g
(306390 bmdgmo dmoiEsgl 3900mEL 1 0563006 31 FoMEHsdy, dgmeg bmdgho — 1
53600w0sb 30 0360L59Y, Iglsdg bmdgmo — 1 03wolosb 30 LgdEgddMmsdwg s dgmmby
— 1 g GHmdd6H0sb 31 ©9393065300Y).

3699990l 6036 gdss 39:36096M500L 4563006900 bgerdghymds, dgabogMms o
139(305¢0BEGHMS 8096 B3390 sbowo Fog3900L, godm33eg35ms Fslioegdols s
3900929006 M3965GH0s© 459md399b69ds.

LGHOG0gd0L JoEgds FgodEgds JoMmew, 0bawolvwe s ML 9690%g (J39ybgds
60006500l 9b5DY).

53G™OL dgmdeos FbmEmE MO0 BESEHO00L dmfmgds.

Lodomzgeml  39dbozmeo  Mbogzgmlo@g@olb  0obsddOMIGEmImM30L  LGHSGHOOL
3990g39969d5 Mg3olimo.

BEGHOG00L 53GMOMS MOMEIbMdS byml 56 »bs 50gds@EHgdmL.

3699 do 93996905 BEGHSEH0YOO sbowo Fg3b0gMHwo 3393900l F9Yagdol dqliobgd
39900920 ®9MOH00 s 359MYy9b9d0m0 cYgdol dobgzom:

e dd9bg0mds

*  9606039H039 HIXI3MIIb0gs30s

o LSTDM-29MMY0

e JodomM0 3H9dbmemy0s, 39EHIXIOY0S

o 56MJ40B9JBHMOS, MOdBOLE0IS, ODBs0bO
e 0683353035, BoOHM30L LoLGHYIYdO

e HMBLEMOEG0, 356596500096 gdMdS

e 30%BbgLobgobgm0bao

o Bogg0mdadol, L3930 Mo  LobBgdgdols s  LsobgobbHm  MHBEOWb39wymBol

0bLGHOGMGHO

30035HMdm L5d93B0YOHM LESEHO00L FogMMTGdOL Hobl:

e 6596Mdol IMEEmds obolsBzmds Ad 3m®mTsEHoL Jowsw ol 1,5 0b@gMzswom
650930 5-7 3439000 (F0bzMgdo 2 L) bobsHYdOL, 3M99303900L, bMHOEGdOL
@0 GJOIEHMOOL Bodmbomgsom;

e UASBH0S 99LEOHMEgdmeo Mbs ogml DOC gsogols Lsboom (MS-Word) Bsfg®owo
6900LdogH 53b60EH To@90M9d9BY;
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e JoMmmo #9duGHolmgol godmoyqbgm dGonEo — Acadnusx, Bmds 12;
e 0baoLMH0 s OO GgduBob IOoxEo — Times New Roman, bmds 12;
e UAo@ool 030 Mbs 89039309L 89992 06530mGTs305L:

= 993-b (9960396L5¢0m60 Smogso 3eslogolsaos);

= 93¢MO0L/533 ™Mool Lobgarls, 5ol Labgwls, 2356U;

= 933¢MOM0L/533MMg00L 99d@GOMbMwo gmbiGol dolsdsOmmL s Lo3mbEsd@m
GI9B™bL;

" 09350599630l oliabgargdsl Lsdogzy 9bs%by;

= 153396dm Lo@yzqdL Lodogg 9bs%by.

e UAo®0580 J39L5m9mMgd0om 450Mm3390E0 bs 0gml dglogoo, doMomsEo bo-
foo s sb33b6s;

o BobsBYdOL 96 BMEHMGOOL 3:33099GHIOI0 35M05BEH0 TGl gdwo Mbos 0ymls
TIFF gm®3s@3do 2560bg3500mdoo 150 dpi;

o LBHIGH0L b Sbargl HB0MIg JoOmeEn, 0byol® s Ly 9bgdbY;

e UAo@0os dgpgbowo mbs ogmb foabogMo, LHm®IgEY39wgdols s GHgemdo-
Bermyool s330m, LEGOWOLEHMO s 39gb03w9M0 F93MTJIOL Qo69d;

o 33GMO0/533HMMGO0 35LIbL 5398L LBsEOOoL F0bssGMULS s ba®olbby.

3053503 LBOEHO0L PomdMPBOLIMZ0L Lo FoMm M 3w9d96ES300L Bodmbomgols:

e M0 ©9396%0;

o 393MGHIGOL Loz 9dudgOHGms aMamd®mogo 3mdobool bomdol mddol
5dmbsfg®o;

o B53MGHIBGOL 96 30Tomegdol bgdobs®ol mJdol sdmbsfgeo.
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To the authors attention!

Transactions of Georgian Technical University represents reviewed, periodical edition, which
there is published four times in year. (the first number includes the period from 1 January to 31
March, the second number - from 1 april to 30 June, the third number - from 1 July to 30 September
and the fourth - from 1 October to 31 December).

Purpose of collection is assistance of science development, new achievements of scientists and
specialists, operative publication materials and results of scientific researches.

The articles are accepted in Georgian, English and Russian languages (are published in original
language).

Author is allowed to present only two articles.
The publication of articles for the workers of Georgian Technical University is free of charge.
The amount of authors of article mustn’t exceed 5.

In transactions are published articles about new results of scientific researches according to the

following theoretical and applied sphere:

e Building

o Energetics, telecommunication

e Mining-geology

e Chemical technology, metallurgy

e Architecture, urbanist, design

o Informatic, systems of management

e Transport, engineering industry

o Business-engineering

o Institute of buildings, special systems and engineering maintenance

There is offered the rule of official registration of scientific articles:

e The volume of work is determined A4 paper size at 1,5 line spacing 5-7 printed page (margins -
2cm) draughts, diagrams, tables and a list of literature;

e The article should be carryed out in form file DOC (MS-WORD), written down on any magnetic
carrier;

o For Georgian text is used Acadnusx font, size 12;

o For English and Russian texts is used font - Times New Roman, size 12;
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The beginning of the article should contain the following informations:

= UDC (Universal Decimal Classification);

= Name, surname, of author/authors;

= E-mail and contact telephone of author/authors;

= The name of department in all three languages;

= Key words in all three languages.
In the article with subtitles should be isolated introduction, the body of the article and conclu-
sion;
Computer version of pictures or photos must be done in size TIFF with the recognition 150 dpi;
The article should have resume in Georgian, English and Russian languages;
The article should be written correctly, with the observance terminology, without stylistic and
grammatical mistakes;
Author/authors are responsible for content and quality of article.

There is offered the following documentation for the article presentation:
o Two reviews;

o Extract from the minutes of a branch commision meeting of faculty learned experts;
o Extract from the seminar minutes of faculty or direction.
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K cBegenuro aBTopos!

COopHMK HayyHBIX TpydoB ['py3MHCKOrO TEXHHUECKOTO YHHMBEpPCHUTETa SIBIseTCs pedepu-
POBaHHBIM MEPUOJAUYECKUM H3AAHHEM, KOTOPOE BBIXOJUT B CBET YEThIPE pa3a B roj (MepBbIi
HOMEp BKJItO4aeT nepuoj ¢ lsuBaps nmo 31 mapra, BTopoit Homep — ¢ 1 anpesnst mo 30 uroHs, TpeTuid
HoMep — ¢ | utosst mo 30 ceHTa0ps u yeTBepThiid — ¢ 1 okTa0ps o 31 nexadps).

Ha3znauenne cOopHMKAa — COACHCTBHE pPAa3BUTHIO HAYK, HOBBIX JOCTIKEHUH YYCHBIX H
CIEIHAIMCTOB, ONIepaTUBHAs MyOIMKAIUs MAaTEpUAJIOB U Pe3yIbTaTOB UCCIIETOBAHUIA.

[TpuHUMAIOTCS CTaThH HA TPY3UHCKOM, aHTIIUIICKOM U PYCCKOM sI3bIKax (IyOJMKYIOTCS Ha SI3bIKE
OpUTHHAJIA).

ABTOpP MOKET IIPEICTABUTh TOJBKO JIBE CTAThU.
Jlnist COTpYTHUKOB [ py3MHCKOTO TEXHUYECKOTO YHUBEPCUTETA CTaThU IMyOIMKYIOTCS OECIIaTHO.

KonmuecTBO aBTOPOB CTaThMl HE AOJIKHO MPEBBIIIATH 3.

B cOopHuKe me4araloTCsi CTaThbH, KacalollUecs HOBBIX pE3yJAbTATOB HCCIEIOBAHUN 10
CJIEIYIOLIUM TEOPETUUYECKUM U IIPUKIIAIHBIM OTPACIIAM:

e CrpouTtenbcTBO

e DHepreTuka, TeJIeKOMMYHUKALIUN

o ['opHOE neno-reonorust

e XuUMHYECKasi TEXHOJIOTHSI, METALTypIrHsl

e ApxurekTypa, ypOaHUCTHKA, TU3ANH

o HWHupopmaruka, cuCTEMBI YIIPaBICHUS

e TpaHCHOPT, MAIMHOCTPOEHHUE

e bu3HeC-MHXEHEPUHT

o CoopyXeHusl, ClICITUAIBHBIE CUCTEMBI, UH)XKCHEPHOE 00eCIIeUCHIE

[Tpemiaraem mopsiiok ohopmMIICHUST HAYYHBIX CTATCH:

e OObem pabotel ompenensiercs ¢opmarom Oymaru A4 ¢ uHTepBamoMm 1,5, 5-7 meuaTHBIMU
cTpaHuIiamMu (ToJis = 2CM), € MEPEUUCICHUEM PHUCYHKOB, TpauKOB, TaOJIWIl U CIHCKA JIUTE-
paTypsl;

e Crarbsa momxkHa ObITh BeIMONHEHA B BUjae (aitma DOC (MS-Word), 3anucanHoro Ha mo0oM
MarHMTHOM HOCHUTEIIE;

e JI7s1 rpy3MHCKOTO TEKCTa ucnoib3yercs mpudt Acadnusx, pazmep 12;

e Jlns anrmuiickoro u pycckoro tekctoB — mpudt Times New Roman, pazmep 12;

o B Hauvane cratbu J0OJKHA CONEPKAThCA CleAyrolas HHGOpMaLns:

» VJIK (YHuBepcanpHas aecaTu4dHas Kiaccudukars);
» damumnus, UMsl, OTYECTBO aBTOPA/aBTOPOB;
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* Afpec 3JeKTPOHHOM IMOYTHI aBTOPA/aBTOPOB U KOHTAKTHBIN Tene]oH;

» HaspaHue nenapraMeHTa Ha TPEX SI3bIKAX;

» KitoueBble crioBa Ha TpeX sA3bIKaXx.
B crarbe moazaronoBkamu ciaeyeT BBIICIUTh BBEICHHE, OCHOBHYIO YacTh U 3aKIIIOUYCHUE;
KomnbroTepHslii  BapuaHT pUCYHKOB WiH (OTO MopKeH ObITh BbimosnHeH B (opmare TIFF
pacnioznaBanuem 150 dpi;
CraThs TOJDKHA IMETh Pe3OMe Ha TPY3UHCKOM, aHTJIMHCKOM U PYCCKOM SI3BIKAX;
Crarbs moDKHA OBITH HANMHMCaHA TPAMOTHO, C COOJIOJCHHEM TEPMHUHOJOTHH, 0€3 CTHIIHC-
TUYECKUX U TPAMMATHYECKUX OIINOOK;
ABTOp/aBTOPBHI OTBETCTBEH/bI 32 COJIEPKAHUE W KaYECTBO CTATHH.

I[JIH HpGI[CTaB.HeHI/ISI CTaTbH HGO6XO,Z[I/IMBI CJIGI[YIOH_II/IG I[OKyMeHTbIZ
e JIBe peuieH3uu;

o Brimmcka u3 npoTokosa 3aceiaHus OTPACIIEBOM KOMUCCHUU YUEHBIX SKCIIEPTOB (PaKyIbTeTa;
e Brimucka n3 npoTokona ceMuHapa (akyJIbTeTa WIKA HalpaBICHUs.

89



M98 JBmegda: . dsdsmsdy, ©. Jn®odg, 3. 3GgMdMAsg9bL 3508

333078960 b Mbzgmymegs g. JodRsgselo

2903(39 §63mgdsls 10.10.2013. bgemdm§g@oemos Eslodg oo 18.12.2013. 39 &w3s
oglgd o, Jemsemeol bmds 60X84 1/8. 3oOmmdomo bsdgdmo msdsbo 5,5, Bodsgo 100 ga%b.

bsgasdmd(39deme Labemo 894603960 9bagg@lodgd o, mdoemabo, 3mlBegsls 77

£

Verba volant.
tcripta manent




