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PHYSICS

SHAPE MEMORY AND SUPERELASTIC EFFECTS OF SOME TITANIUM ALLOYS
K. Gorgadze, M. Metskhvarishvili, I. Giorgadze, I. Kalandadze, Sh. Khizanishvili

(Georgian Technical University)

Resume: As it is well known, titanium and its alloys have great usage in many spheres of aviation and
cosmic technique and mechanical engineering. Their utilization is increased significantly in recent times, due
to the high biological adaptability and progressing of modern surgery in endoprosthesis of joints.

The unique properties of titanium alloys are related to the thermoelastic reversible f«>0" martensitic
transformation, which is revealed by the shape memory effect, superelasticity and damping ability.

Binary Ti-Ta and multi-component alloys on their bases alloyed by Mo, V and Zr were chosen for the

study.

Key words: deformation; martensitic transformations; phase composition; reactive voltage.

OU3UKA

HAMATDb ®OPMbI U CBEPXYIIPYTI'UME D®®EKTHBI HEKOTOPbBIX TUTAHOBBIX
CIIVTABOB

TI'opramze K. M., MenxsapumBuwiu M. P., 'mopranze U. C., Kanannanze 51. I'.,
Xuzanumsuiau 1. M.

(I'py3uHCKHI TEXHUYECKHI YHUBEPCHUTET)

Pe3rome. Kak 13BeCTHO, TUTAH U €T0 CIUIABbI LIMPOKO UCIIOIB3YIOTCS BO MHOTHX c(epax MAIIMHOCTPOE-
HUSl, aBUALIMOHHOM M KOCMMYECKOH TEXHMKH. VX UCHOIB30BAHHME 3HAYUTEIBHO YBEIMUYWIOCH B IOCIEIHEE
BpEMSI B CBSI3H C BEICOKOHM OMOJIOTMYECKOH aAaTHUBHOCTHIO M IPOIPECCOM COBPEMEHHON XUPYPrUH SHAOIPOTE-
3UpPOBaHMsI CyCTaBOB.

YHUKaNbHbIE CBOMCTBA THTAHOBBIX CIUIABOB CBS3aHBI C TEPMOYNIPYTUM 00paTUMBIM MapTEHCUTHBIM IIpe-
BpamieHneM B« ", KoTopoe MposBisieTcs: SPPEKTOM aMATH QOPMBI, CBEPXYNPYTOCTHIO U JeMI(PHUPYIOIIEH
CHOCOOHOCTBIO.

s uccnenoBanus OblTH BBIOpaHbl OnHapHBIHA Ti-Ta 1 MHOTOKOMITOHEHTHBIC CIUIABBI HA HX OCHOBE, Jie-

rupoBaHHble Mo, V u Zr.

KiioueBnle ciioBa: I[e(bOpMaLII/IH; MAapTCHCUTHBIC MMPEBPALICHUA; PEAKTUBHOC HAIIPSAKCHUC, (I)aSOBBIfI

COCTaB.
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ECONOMICS

IMPORTANT ASPECTS OF GEORGIA’S RAPID ECONOMIC GROWTH
R. Otinashvili, T. Otinashvili

(Georgian Technical University)

Resume: There are analyzed the challenges facing the country: high degree of dependence on imports;
Business monopolization and restriction of competition in sectoral markets; The less efficient structure of the
economy, the disproportions between its various branches and sub-sectors and so on. It’s considered, that it is
important to develop the business safely. Today is important not only to register it, but also to enter a specific
market segment and establish the place there. For this, it is necessary to develop a methodology for entering a
business facility in specific sectoral market segments, starting and operating safely. In addition to providing
Relevant infrastructure for sustainable development, one of the main tasks should be to protect justice. When
the government puts entrepreneurs in unequal conditions, business function in an uncivilized way. In devel-
oped countries, there are democratic institutions, that ensure equal rights and opportunities for all citizens by

protecting the principles of healthy competition.

Key words: business; competition; economy; security.

IKOHOMMUKA

BAXHBIE ACIIEKTbBI BBICTPOI'O DQKOHOMHANYECKOI'O POCTA IT'PY3UHU
OtrunamBuium P. I'., OrunamBuiau T. P.

(I'py3uHCKHI TEXHUYECKUI YHUBEPCUTET)

Pe3rome. [Ipoananu3upoBaHbl BEI30BBI, CTOSIINE TIEPE] CTPAHOI: BHICOKAS CTEIIEHb 3aBUCUMOCTH OT UM-
OpTa, MOHOTIOHM3ANKs OM3Heca W OrpaHWYeHre KOHKYPEHIIMM Ha OTPaciieBBIX PBIHKAx, MeHee d(h(dheKkTHBHAL
CTPYKTypa 3KOHOMHKH, TUCHPONOPIIMHA MEXAY €€ OTPACIIMU U MOJCEKTOpamMu u T.A. OTMEUEHO, YTO BaXKHO
Oe3onacHoe pa3BuTHE OM3HEeca. BaxkHO HE TONBKO €ro perucTpanys, HO 3aHATHE MECTa B OTPE/ICICHHOM Cer-
MEHTE pBIHKA. J[J151 3TOr0 HE0OX0aMMO pa3paboTaTh METOIOJIOTHIO BXOAa OM3HEC-00hEKTa B KOHKPETHBIX OT-
pacieBbIX CeTMEHTaX phIHKA U Hadalia Oe30macHoro onepupoBanus. [lomumo obecriedeHmst anekBaTHOM HHpa-
CTPYKTYPHBI JUIsl yCTOWYMBOTO PAa3BUTHUS, OTHOM M3 OCHOBHBIX 33/1a4 TOCYIApCTBa JIOJDKHA OBITh 3allluTa paBo-
cymust. Korma rocyaapcTBo cTaBUT IpeAlpuHAMATENel B HEpaBHBIE YCIIOBHSA, OM3HeC (QYHKIIMOHUPYET HE IIH-
BUJIN30BaHHO. B Pa3BUTHIX CTpaHaX CYHICCTBYIOT ACMOKPATUUCCKNE MHCTUTYTEI, KOTOPEBIC obecrneynBaoT paB-

HBIC ITpaBa U BO3MOKHOCTHU AJI BCEX I'PAXKAAH, IPUACPIKUBASICh IPUHIIUIIOB SHPaBOﬁ KOHKYPCHIIUH.

KaroueBble ciioBa: 6630HaCHOCTB; 6I/I3HGC; KOHKYPCHIHUS; DKOHOMUKA.
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ECOLOGY

NATURAL PRIMORDIAL HAZARDS IN GEORGIA
Ts. Basilashvili

(Institute of Hydrometeorology of Georgian Technical University)

Resume: Global warming has caused an increase in natural disasters. It is especially true about Georgia,
which because of the negative consequences caused by them deserves special attention. Ensuring the safety of
the linking routes between Europe and Asia and the gas and oil pipelines stretched here is of vital importance.
Due to the urgency of the problem, such natural phenomena as landslides, avalanches, hail, mudflows and
floods, their territorial distribution on the territory of Georgia and the damage caused by them are being con-

sidered.

Key words: avalanche; floods; hail; landslide; mudflows.

IKOJIOI'UA

IPUPOIHBIE CTUXUMHBIE OTACHOCTH B T'PY3UHN

bacuaamsuam L. 3.

(I'uompoMeTeopoIorHIecKuit HHCTHTYT I py3WHCKOTO TEXHHUECKOT0 YHUBEPCUTETA )

Pe3rome. [1o6anpHOE TTOTEIICHWE KJIMMAaTa BBI3BAJ yUallleHWE MPHPOMHBIX CTUXUHHBIX sBicHMA. [1o
MPUYUHSIEMBIM UM HETAaTHBHBIM TOCIEICTBUSM ['py3us sBIsSETCS BBLACICHHBIM peruoHoM. M3-3a toro, uto
3]1eCh TIPOCTHPAIOTCS CBA3BIBAIOIINE ITyTH MEX Ty EBponoii u A3ueii, n TpyOOonpoBOoIbl ra3a U HEQTH, TTOITOMY
HYXXHO 00€CIeYlTh UX 0€30MacCHOCTb.

B cratbe paccMaTpuBaroTCS CTUXHHHBIE SIBICHUS (OTIOI3HH, JIABHHEIL, TPal, CEeN ¥ HABOAHEHUS ), UX Tep-

pHUTOpHANBHOE pacupenesieHre Ha TeppuTopur ['py3un 1 NpUUMHAEMBIH UX yIiepo.

KiioueBble ciioBa: rpan; JJaBUH; HABOAHCHUE; OIOJI3CHb; CCJIb.
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ENERGETICS

OPPORTUNITIES FOR DEVELOPMENT OF ECOLOGICALLY CLEAN
AND SAFE ENERGY IN GEORGIA

Ts. Basilashvili

(Institute of Hydrometeorology of Georgian Technical University)

Resume: Georgia is rich of hydropower resources, but in a seismic mountainous zone with little land
resources, the construction of powerful hydro and thermal power plants, along with great benefits it brings,
causes irreparable damage. In order to reduce environmental pollution and obtain environmentally friendly
electricity, it is advisable to develop small-scale energy-power plants. For this, Georgia has abundant renewa-
ble energy resources: the sun, wind, geothermal resources and biomass. There is describes their characteristics

and location.

Key words: biomass; sunlight; thermal waters; wind speed.

JHEPI'ETUKA

BO3MOXHOCTHU PA3BUTHUS DKOJOTNMUYECKU YNCTOM U BE3OIMACHOM
YHEPTETUKHU B I'PY3UHN

bacuiaamsuiam L. 3.

(I'mapomeTeopoorndeckuii ”HCTUTYT [ py3WHCKOTO TEXHUYECKOTO YHHUBEPCUTETA)

Pe3tome. ['py3ust Gorata rUIpoOdIHEPTETHYESCKUMU PECYpCaMH, HO B YCJIOBHSIX CEHCMHUYECKOH TOpHOMN
30HBI C MAJIO3EMEJIbHBIMU PECYPCAMH, CTPOSHUE MOLIHBIX THAPO- U TEIUIORIEKTPOCTAHIINI, COBMECTHO C 00JIb-
IO 1MOJIB30H, JaéT 1 00JbLIoN yieps. B nensx yMeHbLIeHHs 3arps3HEHHOCTH CPEIbl U TOMYUYESHHUS KOJIOTH-
yecky 0€30MacHOM 3JEKTPOIHEPTUH, 1IeTIeCO00pa3HO Pa3BUTh U MaIyo SHepreTuky. i sroro B I'py3uu ¢ u3-
OBITKOM NUMEIOTCS BO30OHOBIISIEMbIE HCTOYHHUKH €CTECTBEHHOM 3HepreTuku: CoIHIle, BeTep, TeoTepMalIbHBIE pe-

cypcel 1 bromacca. B pabote narorcst ux XapakTepUCTHKU U TEPPUTOPUAIEHOE PACIIONIOKEHHE.

KaroueBble ciioBa: 6I/IOMaCC£1; CKOPOCTBb BE€TpPA; TCPMAJIbHBIC BOABI; ACHOCTH COJIHIIA.
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METALLURGY

INVESTIGATION OF TRIBOLOGICAL PROPERTIES OF WEAR-RESISTANT
SURFACES DEPOSITED WITH POWDER WIRE

J. Sharashenidze, D. Gventsadze, S. Mebonia, G. Dadianidze, K. Papava
(F. Tavadze Institute of Metallurgy and Materials Science, R. Dvali Institute of Machine Mechanics)

Resume: The most promising way to strengthen and restore the surfaces of metal parts is the surfacing pro-
cess, which provides the most important task-to obtain an optimal ratio of surface and bulk properties of metals.

There is shown, that the production of strong and wear-resistant surfacings by electric arc method from
powdered wire and chromium carbide, as well as the study of the tribological properties of their surfaces at
stresses in the range of 0.5—2.0 MPA; the speed of 0.63 m/s and the boundary conditions of friction when using
a 15W40 lubricant.

It was found that, when tested under the same conditions, the values of the friction coefficients in the
deposited samples are an order of magnitude lower in comparison with non-melted samples made of 40X steel
and wear is negligible. In comparison with single-layer, double-layer surfacing further reduced the coefficient

of friction and in the last loads, wear was not observed at all.

Key words: coefficient of friction; powder wire; surfacing.

METAJLIYPI'USA

UCCJEIOBAHUE TPUBOJOI'MYECKUX CBOMCTB U3HOCOCTOMKHUX
MOBEPXHOCTEM, HAIUIABJEHHBIX IOPOIIIKOBOM ITPOBOJIOKON

HMapamenunnze x. A., 'Bennanze 1. U., Meoonus C. A., Jlagnanuaze I'. I'., [lanaBa K. I'.

(MuCcTHTYT MeTamnypruu u matepuanosenenus M. ©. TaBaaze, MHCTUTYT MEXaHUKH MainH uM. P. JIBann)

Pe3tome. Hanboree nmepcreKTHBHBIM CIIOCOOOM YIIPOYHECHHUS M BOCCTAHOBJICHHSI TIOBEPXHOCTEH MeETall-
JIMYECKUX JIETaJlell SBISIETCS MPOIEeCC HAIUIABKH, 00ECTIeYMBAONINIA BAXKHEHIITYO 3a]]ady — TOJIy9YeHHE OITH-
MaJIEHOTO COOTHOIIICHUS TIOBEPXHOCTHBIX U 0OBEMHBIX CBOWCTB METAJLIOB.

B paboTe nmokazaHo mogydeHue 3JeKTPOIyTOBBIM METOIOM U3 ITOPOIITKOBOI TIPOBOIOKH U KapOuIa XxpoMa
MIPOYHBIX M M3HOCOCTOMKHX HAIUIABOK, a TAK)KE UCCIC/IOBAHUE TPHOOJOTMYSCKUX CBOMCTB UX MOBEPXHOCTEH
IpH HanpspkeHusX B muana3one 0,5—2,0 MITA; ckopoctr — 0,63 M/cek ¥ TpaHUIHBIX YCIIOBHMA TPEHUS MIPH TTPH-
MEHEeHMH cMa3ku Mapku 15W40.

Y CTaHOBIICHO, YTO TMPHU UCIIBITAHUN B OJMHAKOBBIX YCIOBHUSX, B HAIUIABJICHHBIX 00pa3iiax BEIUUUHBI KO-
3¢ GUIMEHTOB TPEHHS Ha MOPSIOK HIKE B CPABHEHHUHU C HEHAIIABICHHBIMH 00pa3namMu U3 cTaimu Mapku 40X u
U3HOC He3HauuTeseH. [10 cpaBHEHUIO ¢ OTHOCIIOWHBIMH, IBYXCIIOWHBIC HAIIABKH ellie Oosee cHI3WIM Kodddu-

HUCHT TPCHUS U B IOCJICAHUX HATPYKCHUAX U3HOC BOO6I]_I€ HC Ha6J'IIO,Z[aJ'IC$I.

KaroueBble ciioBa: KOB(l)(I)I/ILII/IeHT TPCHUS; HAIUIaBKa; IMMOPOUIKOBAsA IMIPOBOJIOKA.
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(dy) o ©0s3gdB o dmkodgs (Ad) o3gegdbmes M@ ©mbybg (bgws ©s Jggos wmbggdby).
sbgmo a9230b Agomobszoobsmgols Lsgds®obo 0ym rgdol m@o bg@ool (a=4°30" s a=8")

ho@omgds, bmam mommgye bg@osdo dmbsfomgmdes 3gdoll mmbo xagano. 2odmbs g gy

R3oJBMOgdoE smgdygmo ogem gJliE®gdegry@o dbodgbganmdgdo.
9JU396 03960l dggagdo ImEgdgeos dg-2 bGoe Jo.

3gbGogno 2
3oJ@mMgdol gJuEMgdsmy@ d60Tgbgamdgdby ho@omgdgmo gJldg@modgb@ol Jgwogagdo
Ne d, d S Ar Ad =2Ar a ©IgM@Is300l dogns, P

ad ad ad ad ad 3@slo 35
1 20 16 2 0,157 0,314 4.5 13375
2 20 16 1,3 0,104 0,208 4.5 5875
3 24 16 2 0,157 0,314 4.5 28875
4 24 16 1,3 0,104 0,208 4,5 11625
5 20 16 2 0,278 0,557 8,0 6715
6 20 16 1,3 0,185 0,370 8,0 3215
7 24 16 2 0,278 0,557 8,0 15214
8 24 16 1,3 0,185 0,370 8,0 7214

d5mgdoBogy@0 dogmo FodImopagbl @Ggadglbool gob@mmgdsl, GmIgmoi dgo3ogl
Vogog (93090l y =b, +bx +b,x,, lowsi by,b,b, 3303030 309803096@gd05;
XX = gORoMISYER (GgEner)do;

d,—22
X, — b0dydol wosdgB@ols (3gemso, x, = 02 ; d,=20+24 939,
Ad —0,261
X, — ©05d93@0ls dmdodgol (3genso, XZ=W; Ad =0,208+0,314 39.

9JU39603963 0l 3oAggmo gBo3ol (a=4"30") gg9a0> Nd322 dogdgeos dg-3 3bdoando.

3b®ogoo 3
9Jb39®0396@ 0L 30dggemo gBs3ol ggyds

Ne R JBHMO b0l RBJHMOJoL gmEyco ©gRmAIs300L dogns,

>Lma R gmo >0bodgbs P, 3

d60dgbgamds

d,, 33 Ad, 39 X, X, X, y

1 20 0,314 + - + 13375
2 20 0,208 + - - 5875
3 24 0,314 + + 28875
4 24 0,208 + - 11625

9JU3960396G0m aomgoolifobgdyeo ogm:
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1) 0bgm@dsizoygmo dos@@oiols gosbys®odgds: [M]:[XT]X[X];

+1-1+1

+1+1+1+1 400 100
+1-1-1
[M]=|-1-1+1+1|x =| 040 [ = 4x| 010 |;
+1+1+1
+1-1+1-1 004 001
+1+1-1
100
1
2) goegesiogeo ds@@oiol dgoggbs: [C]:I:M’ljzzx 010 |;
001

3) 3m9803096Hgool Is@®oiol goblsbmg@s:

13375
100 +1+1+1+1 14938
5875
x| 010 (x| —=1—=1+1+1|x 288 =|5312 |;

8875
001 +1-1+1-1 6188
11625

bO
[8]-| b, | ~[c]x[x Jx[¥]= ;
b2

4) domgdo@ogy®o dmpgmmol aobBmagdols dgoagbs: ¥y =14938 +5312x, + 6188x,.
9JU39403960¢ 0L Igm@g gds3ol (@ =8") 990 Md322 dmgdgeos dg-4 3bGogndo.

3gbGoano 4
9JL3g®03dgbGol Igmdg gGo3olL 3gads

Ne A5 JBmagdols AoJBmagdols 3myco ©gBMAOI>300lL dogns,

>lma @ gao >@bodgbs pw”%, 30

36093bgemds

d,, 33 Ad, 393 X, X, X, y

1 20 0,557 + - n 6715
2 20 0,370 + - - 3215
3 24 0,557 + + 15214
4 24 0,370 + - 7214

od dgdmbgggeodoz 0ds3g domgdo@ozg®o m3g@as309d0l godmygbgbom doowmgds domgdsd-
03900 dmegaol asbGmagds 9Jl3gMmodgb@ols Igmmg g@s3obsmgols:
y =8090+3125x, + 2875x,.
dowgdagmo obGmegdgdom Jglodengdgemmos Rod@m@gdols Lbgswslbbgs 360dgbganmdols
d990bgggodo dmdodgol dogngdols goblsbwg®s. dogsmomsw, dy =23 ©0sdgBG0ls bodydolomgols
©05d93@0ls dmdodgol 0,285 33-bg o JBm@gdol jmeomgdywo dbodgbgermdgdos:
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X, = - =0,012,
0,053 2

bo@m godBm@gdols 53 360dgbgemdgdbbg dmkodgzols dogrgdo 0dbgods:

941396039630l 30Gggen 9Bo3by
y=14938+5312-0,5+6188-0,012=14938+2656 +74 =175783y.
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METALLURGY

INVESTIGATION OF FORCES IN THE PROCESS OF RADIAL COMPRESSION
USING THE METHOD OF MATHEMATICAL PLANNING OF THE EXPERIMENT
A. Shermazanashvili, S. Mebonia, J. Sharashenidze, D. Gventsadze

(R. Dvali Institute of Machine Mechanics, F. Tavadze Institute of Metallurgy and Materials Science)

Resume: There is considered the results of the experimental study of forces during radial compression
of cylindrical workpieces. which was carried out on a special experimental device, under various operating
modes is presented. By processing the experimental results using mathematical planning methods, equations
were compiled that allow us to analytically determine the forces acting in the process of radial compression.
Analysis of the experimental results showed, that the diameter and diameter of the sample have the same effect

on the radial forces.

Key words: compression; deformation; force; press.

METAJIJIYPT'UA

UCCJIEJJOBAHUE YCHUJIMH B TPOIIECCE PAIMAJIBHOI'O OBXKATUSA
C IPUMEHEHUEM METOJIA MATEMATHYECKOI'O INTAHUPOBAHUA
IKCIHEPUMEHTA

HlepmazanamBuiau A. I'., Mebonus C. A., Hlapamennaze x. A., I'Benuansze /1. U.

(MuactuTyT Mexanuky MamuH uM. P. JIpanu, UHcTHTYT MeTammyprun U MarepuanoseneHus uMm. @. TaBaaze)

Pe3tome. PaccMOTpeHBI pe3ysibTaThl IKCIIEPUMEHTATBHOTO UCCIEAOBAHUS YCHINN MPU PaAdalbHOM 00-
JKaTUW NWIHHAPUYECKUX 3aTOTOBOK, KOTOPOE MMPOBOAMIOCH Ha CHEMATBHOM KCIIEPUMEHTAIIBHOM YCTPOMCTBE
IIPU pa3IMYHBIX pexXUMax padboTsl. [TyTeM 00paboTKH IKCTIEPUMEHTATIBHBIX Pe3yIbTaTOB METOAaMHU MaTeMaTH-
YECKOT0 IIAHMPOBAHUS OBUIM COCTABJICHB! YPABHEHHS, [TO3BOJIIOIINE aHATUTHYECKU ONPENEINTh AeHCTBYIO-
IIUE B [IPOLIECCE PaJUaIbHOIO 00XKaTUs CUiIbl. AHAIN3 Pe3yIbTaTOB SKCIEPUMEHTA [10Ka3ajl, YTO JUaMeTpallb-

HOE 00KaTHe U AUAMETP o6pa3ua OKa3bIBarOT OANHAKOBOC BJIIMSIHHUC HA PAAUAJIBHBIC CHUJIBL.

Karouessble cioBa: nedopmanus; odxaTue; Ipecc; CUia.
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690l 5sd0sbgdo Yblmgo®o MMmosb 049b9d9b. Aol 39b3M0sb aoblsgm@gdya gydow-
©gool 0dboby®gdl byd@ gdgeno.

do@omseo bofoaro

yggems bgboamgsbo 3@ @B g@osb Jaosgol, segpydaol, goeml, Jibaols ©s godenols
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ho@mygemo, BoMmdsggd e 369V 39emdsdo 3o dom@maog@s® o]Bog®o ©sbsds@ols 3md3m-
bgb@Go© godmoygbgds [4-T].

byy@H3dgeo m@egdbosbms jansbol, gboxolbso@ms @ogol, by®@Egdeoligd@ms (osm.
Grossulariaceae reclinata) ggo@obos. byg®@ g dgamolgdb@ms mxsbol (s@g bybfobgd@ms myxsbo)
(omdmdopagbgeros. dolo @mosmobyg@o Lobgan{megdss Grossulariaceae. mysobdo gOmo ob m@o
33500 ©o 150-dpg Lobgmdss.

0obodgmmgg esobogogsEosdo byd@ i dgmo, @MamAOE §3ocM0 SOo® aodmoygbgds ©o
dobo Lobgmdgdo dJmabo@ol ggoddo (Ribes) g@mosbgds. by®@Egdgaro doohbggs  J3gagodew
(emom. Ribes subg. Grossularia) [3, 7, 9-12].

byy@3dgerol bLobmbodgdos: Grossularia uva Scop. nom. illeg., Grossularia uva-crispa (L.) Mill.,

Grossularia reclinata (L.) Mill., Grossularia spinosa (Lam.) Rupr., Ribes aculeatum Salisb., Ribes grossu-
laria L., Oxyacanthus uva-crispa (L.) Chevall., Ribes grossularium St.-Lag., Ribes reclinatum L. ©s Ubg.
(Keep, 1962).

LoJodmggenml Lbgoslbbgs gymbgdo dsls Lbgowalbbgs bobgaom 03bmdgb; s@ols @yliygano
dobs®o, wm@mIobs, ggdobo, gzombayb{so, mgmdgioms ©s bbg. goggolools dbs®gdo Isb
byy@G3dgeol gy@dgblsi gdsbosb [3, 13].

>0 gdmdl byd@dgaol Lbgoslbgs Lobgmds ©s ¢90d@sgo gye@yd o gm@ds. Gros-
sularia reclinata-l Lobgmds by@@gdgerols ddsgomo g Bg@g@o gm@dol obsd@sw omgagds.

hOomgm sg@ogodo 50 Labgmdsbg dg@os gogdgegdyeo. yogog L@ 3o3do@dodo
od mxsbol 56-dg Lobgmds 0bOEgdbmEs, goggoliosdo — 5, bsJodmggermdo go — 4.

39D gHg@o ob ggdm3ygeo (Grossularia reclinata (L.)Mill)) byd@gdgero Lodgogmem bemdols
(I = L3 3 Lodogmeanol) d@sgoem(enosbo s gbgbogmezosbo, megamgsbo, gzerosbo dghJos; opo
9390360 dogrsbmgob (39650 99dL.

3396009 53l dm@oagmdomn gobamoggdygaro, dmddygemm ob 339 Ebol gm@dol, momo-
bgo@o ©sbsggmygao 1-5 13 Logsbobs ©s 6 1d-dpg Lopa@dol 3-5-gmomesgosbo, Jggos
Ibdosb 9bgdo s IbgagBogdyliygbosbo @ sao (356, yubFosbo (g@domo gmmagdo.
9o gogobggmo ob dydo bosg@oligggdo JgdJo swgomse dGg3mgos [4-T7]. sbogro yerm®Egdo
RO Y@0s> FGoymeremgsbo Fo®ImImdol, EFomobp@ygmo gm@dol, dnbsE@olig®m, god®ommm
Vgdoeo ggargdoms ©s dogo ansdgbdom. 33gbsdgl ol dofsdo @@dop (2 3-dwg) holyeno
denog@o ggbgo [3-7, 9, 11, 12, 14].

byt gdgmol d9hJgdo
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5JB0bmdm@ggmo, ghm- ob m@bJgbosbo 3mdfgebm ob Jmfomogm ggmol, ¢dg@gboe
339369000, 0dg00mo© 35GoMs  Jmemagdo b gmbgdse gzt gmo dglglgdosbo ggogoengdo
RO gdol 0@@0gdbdo momm-momme b Fygzom-Fygomspss gobemoggdyaro [3, 7, 9, 11, 12, 14].

3B gOPmo 5b gghmdgmo byedadgemol gomemgdo

by gdgerol bogmago ddsgsmmglgnosbo 309 3gbgMss. 53l 10—15 L3 Lodlbmb (ygbgwgds
30-40 33-0560) dGQ3o@0, Mgs@Y®o b IMy@dem GeoMds s aago bgwssomo [3, 11, 14] Dodggeno
ob gbgdo, xog®@olbgd@o, godysw dglsdhbggo do@mggdom. bogmgo bbgspslbgs gg@oliss: mgm@o,
ygomgano, 37356y, Fomgao; agbgogds dogo gg@obsg [3, 7, 9, 11, 12, 14]. Lodfoxgdo ogo omgdl
x0dobomgol wodsbobioomgdga dgxng@ommmdsl.

Yoogmo by@dgdgmo d¥3s69 byeHgdgeo

by gdgerol bogmago {gbosbos. bmyogdmo xo0dol bydEgdgenbdyg dgdo esdgdo dmdo-
3900L 3039 Jogmomgdl. yggesby Ggoomos Fomgmo dggng@ommdols x0dgbdo, boam Lobo@-
390m — 37356y Iggng@ommmdbobs. yyubfosbo bogmao 0bo@hybgdl Lobocpgdbammm bogmog®mgdgol.
IVoxg 39b3Ms dognosh dspoMo o@ 9bws oyml, Ygbs@hybgdymo 9bos 3Jmbogl gm®@ds ©s
M ggo0mds. Lodsa®g Lod{ogol dshggbgdgaos, Lo®doag Joygmomgdl boymaol gowsdfoggdsby.
30dm0yggbgods Amam@3 3f0gg, oby d3gobg by®@Egdgero [3].
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OMaMO3 oM 9o 3396509, 53M(3gEgoYm@os g3M->bosdo, Igo o Ladb®gm gge™m3sdo,
hOommgmn >@@og5do, hOwommgmn ©s Ladb@gm 5dg@ogzol bmdogd Lo@Gygerdo, goggoLbosdo,
930506530, 5d0g@goggolosls s s >b0sTdo, san@ooby; agbgogds SaMgmgg 0sMMlansglizols,
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FOOD TECHNOLOGY

MEDICAL IMPORTENCE AND THE USE OF GOOSEBERRY
G. Kaishauri, T. Baratashvili

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

Resume: There is of fered data on wild berries, particularly, gooseberry. Here is determined the data on
types of gooseberry and its products. Data of the botanical and chemical characteristics, useful and medicinal
properties of gooseberry. There is established, that the gooseberry gives the chance to use them with success
both as a treatment so in industrial processing according to their qualitative indices (organoleptic indices and

chemical composition).

Key words: biologically active materials; common gooseberry; green gooseberry.

INNIIEBAS TEXHOJIOI'YA

JIEYEBHOE 3HAYEHME I1IJIOJOB KPBI’JKOBHUKA U UX UCITIOJIb30BAHUE
Kaiimaypu I'. H., baparamsuian T. I'.

(broTtexnonornueckuii ueHTp [ Py3MHCKOTO TEXHUUECKOTO YHUBEPCUTETA, JlenapTaMeHT

110 HAayKe U TeXHOJIOTuM 1'py3un)

Pe3rome. PaboTa comepXuT JaHHBIC O TUKUX SIT0JIaX, B YACTHOCTH, KPhDKOBHUKE. [[prBEICHBI CBEICHUS
0 KPBDKOBHHKE W MPOAYKIUHN U3 HeTo. PaccMOTpeHb! JaHHbIe 0 OOTaHWYECKOH 1 OMOXUMHYECKON XapaKTepH-
CTHKE, TIOJIC3HBIX U JICUCOHBIX CBONCTBAaX KPhDKOBHUKA. Y CTAHOBJICHO, YTO ILIOJIbI KPBIXKOBHUKA CBOMMH Kade-
CTBEHHBIMH TIOKa3aTeNsIMH (OpraHOJIENTHYECKHE TIOKa3aTelld U XUMHUYECKHUH COCTaB) JAr0T BO3MOXHOCTH C

YCIIEXOM HCIIOJIB30BATh UX KaK JJI JICUCHUA, TaK U JJId npOMnepepa60TK1/I.

KirodeBble cjioBa: OHOJTOTMYECKH aKTHBHBIE BEIIECTBA; 3€JICHBIN KPbDKOBHUK; OOBIKHOBEHHBIH KPHI-

JKOBHHK.
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LIGHT INDUSTRY

CLASSIFIKATION OF FOOTWEAR BY PRESSURE DURING HOT VULCANIZA-
TION AND CASTING METHOD

T. Maglakelidze, P. Shmidt, S. Rotteli

(A. Tsereteli State University, international association ,,ST- GEORGITALI )

Resume: There is considered in the process of hot vulcanization and pressing by casting, taking into
account their classification characteristics: bottom and surface construction, surface merging method, assort-
ment, materials used and other characteristics.

The results of the experiment caused by the changes in the mentioned characteristics are also described,
which creates perspectives for changing the established traditional technologies and consequently creating a

diverse assortment of shoes.

Key words: assortment; classification; construction; shoes.

JIEI'KAS ITPOMBIINJIEHHOCTD

KJACCUDPUKAIIUA OBYBU IPECCOBAHUEM IIYTEM METO/IA T'OPSIUEM
BYJIKAHM3ALIMU U JINTHA

Maraakeauase T. A., IImunar I1L. I1. , PorTrean C. /.

(IocymapcTBennsIil yauBepcuteT uM. A. Leperenn, MexmyHapoaHas accormanus “ST-GEOGITALI™)

Pe3rome. PaccMoTpens! kitaccupukaliny 00yBU MPECCOBAHNEM B METO/IC TOPSTICH BYJIKAHU3AIINHN U TUTHS
C Y4€TOM KOHCTPYKIIMU HU3a U 3aTOTOBKH, UX COBMEIIIEHHSI, aCCOPTHMEHTA, HCIIOJIh3yEMBIX MAaTEPHAJIOB U APY-
TUX 0COOEHHOCTEH.

OnicaHbl pe3yNbTaThl IKCIIEPUMEHTA, BRI3BAHHBIC N3MEHEHHUEM YKa3aHHBIX XapaKTePUCTHK, YTO CO3/1aeT
TMEPCHEKTUBBI IJIA U3MCHCHUA YCTOABIIMXCA TPAAUINOHHBIX TEXHOJIOTHI ", KakK CJICICTBUEC, CO3JaHUC pa3H006-

Pa3HOrO aCCOPTUMEHTA OOYBH.

KnroueBble cj10Ba: aCCOPTUMEHT; KJIaCCH(UKAIUS; KOHCTPYKLUS; OOYBb.
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LIGHT INDUSTRY

HOT VULKANIZATION AND MOLDING METHOD DURING SHOES BOTTOM
AND SURFACE PREPARATION

T. Maghlakelidze, P. Shmidt, S. Rotteli
(A. Tsereteli State University, International Association “ST-GEOGITALI”)

Resume: There are the technological modes of preparation of the sole and surface of footwear by the
method of hot vulcanization and casting with strict conditions for their protection.

The results of the experiment caused by changes in individual technological modes are described, which
creates opportunities for the numerical reduction of traditional technologies and the introduction of new tech-
nologies.

Key words: casting method; hot vulcanization; surface; the bottom of the shoe.

JIET'KAA ITPOMBIIIVIEHHOCTD

MNOJIOTOBKA HU3A U 3ATOTOBKU OBYBU NIYTEM METO/IA TOPSUEH
BYJIKATHU3AIUU JINTHA

Maraakeauase T. A., IImuar I1. I1. , Poreaan C. /1.

(FocynapcTBennslit yauBepcuteT uM. A. Lleperenn, Mexaynapoanas acconuarus “ST-GEOGITALI™)

Pe3rome. PaccMOTpeHBI TEXHOIOTHYECKUE PEXKUMBI TIOATOTOBKH HI3a U 3aTOTOBOK 00YBH B METOJIE TOPSI-
Yeil ByJIKAaHU3AILUU U JIUThSI CO CTPOTHUM COOJIIOJICHUEM PEXUMA.
Onucanbl pe3ynbTaThl SKCIEPUMEHTA, BI3BAHHBIE H3MEHEHUEM OTAEIBHBIX TEXHOJIOTUYECKUX PEKUMOB,

YTO CO34acT BO3MOKHOCTHU IAJIA YHUCJICHHOT'O COKpAIICHUA TPAAUIIUOHHBIX TEXHOJIOTHH U BHCAPCHUA HOBBIX.

KiroueBble ciioBa: ropsidas ByJIKaHHU3allMsd,; 3aroTOBKaA, JIUTHE; HUI.
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RAILWAY TRANSPORT

FACTORS AFFECTING ON THE OPERATION TRANSPORTATION CAPABILITY
OF THE RAILWAY AND METHODS OF THEIR REVEALING

J. Morchiladze, P. Kenkadze, R.Morchiladze, B. Didebashvili, G. Kvantaliani,
T. Kotrikadze

(Georgian Technical University)

Resume: There are considered the factors affecting on the transportation capability and capacity of the
railway in extreme operating conditions. One of these factors is the technological “window”, that negatively
affects on the railroad capacity and accordingly, on its transportation capacity on both single-track and double-
track railways. During the "window" period, the necessary repair of the rails is carried out, that cannot be

avoided for the running order, stable operation of the rails.

Key words: carrying transportation; operational capacity; resultative capacity; transportation capacity;
technical capacity; technological “window”.

"KEJIE3HOJIOPOXXHBI TPAHCIIOPT

JEMCTBYIOIIUE HA DKCILTYATAIIMOHHYIO IMIEPEBO30YHYIO
MOIIIHOCTH KEJE3HOM JTOPOI' ®AKTOPHI U CLIOCOBbI UX BBISIBJIEHUS

Mopunaanze Ix. ., Kenkanse I1. 3., Mopunaanze P. I'., Ilnge6amBuiu b. 111.,
KBantanuanm I'. I'., Korpukanse T. H.

(I'py3uHCKHI TEXHUYECKUN YHUBEPCHUTET)

Pe3stome. Paccmotpens! (hakTopsl, BIMSIONINE HA TIEPEBO30YHYIO U MPOITYCKHYIO CIIOCOOHOCTB JKeIe3HOM
JOPOTH B SKCTPEMAIBHBIX YCJIOBUAX 3KcIuTyaTtauud. OIHUM U3 TakuX (PaKTOpPOB SIBISAETCS TEXHOJIOIMYECKOEe
«OKHO», KOTOPO€ HEraTUBHO CKa3bIBAETCA HA IPOILYCKHYIO CIOCOOHOCTb JJOPOTH U, KaK CIEICTBUE, HA €€ Iepe-
BO30YHYIO MOLIHOCTb KaK Ha OJHOKOJEHHBIX, TAaK U Ha JBYXKOJICHHBIX JKEJIE3HBIX Aoporax. B «okoHHBII» 1e-
PHOJ TIPOU3BOANUTCS] HEOOXOAUMBIN PEMOHT PeNbCOB, KOTOPOTO HE M30eKaTh [ UCIPAaBHOW, CTaOUIBHOI pa-

OOTBI PENTLCOB.

KaroueBble cioBa: NEepeBO30UHAA MOMIHOCTL; NPOIMYCKHAA U NEPCBO30YHAAL CHOCO6HOCTL; pe3yiibTa-

THUBHAs MOIITHOCTBL,; TCXHUYECKAA MOIITHOCTDL, TCXHOJOTHUYECKOC KOKHO»,; JJICIIIyaTallMOHHAA MOIIHOCTE.
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WINEMAKING

RESOURCES OF THE SECONDARY RAW MATERIALS OF WINEMAKING AND
MODERN TECHNOLOGIES FOR THEIR DISPOSAL

G. Bagaturia

(Research Institute of Food Industry, Georgian Technical University)

Resume: There are considered the main directions of the integrated and non-waste use of recycled wine
in the leading countries of the world and the prospects for their use in Georgia.

In Georgia, annually dumped and pollutes the environment secondary raw materials for grape processing
— liquid and solid waste in the amount of 30 — 40 thousand tons. Unlike the target product — wine, production
wastes are enriched with bioactive, with therapeutic properties of the natural components of grapes.

The development of the secondary raw materials of grapes, that are in the position of the unused pro-

duction reserve will significantly increase the efficiency of wine production.

Key words: efficiency of use; resources of liquid and solid wastes of production.

BUHO/JAEJIME

PECYPCBI BTOPUYHOI'O CbIPbsA BUHOAEJINA U COBPEMEHHBIE
TEXHOJIOI'MA UX YTHJIM3ALIUHU

bararypusa I'. H.

(Hay‘-IHO—I/ICCJ'IGZ[OBaTeJ’IBCKI/Iﬁ HUHCTUTYT MHUILECBOM MPOMBIIIIJICHHOCTH pr3I/IHCKOF0 TCXHHUYCCKOI'O

VHUBEPCHUTETA)

Pe3tome. PaccMOTpeHBI OCHOBHBIC HAMPABJICHHUS KOMIUIEKCHOTO U O€30TXOJHOI0 HCIOJIh30BaHUS BTO-
PUYHOTO ChIPbsSI BUHOJAEMS B BEAYIUX CTPaHaX MUPA U MEPCIEKTUBBI X UCIONB30BaHus B [ py3un.

B I'py3un exxerofHo cOpachIBacTCs B OTBAJIBI U 3arPsA3HSACT OKPYKAIOIIYIO CPely BTOPUIHOE CBHIPHE TIe-
pepaboTKy BUHOTpa/ia — JKUAKKE U TBEPBIE OTXOIBI Ipon3BoAcTBa B KonmdecTBe 30 — 40 Thicsd TOHH. B oTun-
YKEe OT LIENEBOr0 MPOIYKTa — BUHA — OTXOJIbI IIPOU3BOJICTBA O0OTaIleHbl OMOAKTUBHBIMHE, 00JIaJA0IIUMH Jie-
4eOHO-TIPO(MITAKTUIECKUMHU CBOMCTBAMH HATypalIbHBIX KOMIIOHEHTOB BUHOTPA/IA.

OcBoeHME BTOPUYHBIX CHIPHEBBIX PECYPCOB BUHOTPAIA, HAXOSAIIUXCS HA TIOJIOKEHUH HEUCTIOIh3yEMOTO

pe3cepBa MpoOU3BOJACTBA, B 3HAYUTEIILHON CTEIICHH IIOBBICUT S(l)q)eKTHBHOCTL MMpOnU3BOACTBA BUHA.

KuroueBble cioBa: BropudaHoe chIpbE; pecypehl JKUAKUX U TBEPIBIX OTXOA0B NPOHM3BOACTBA; 3 dek-

TUBHOCTH HUCITIOJIB30BAHHA OTXOI0B.
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MEDICINE

THE ROLE OF PHYSICS IN MEDICINE
M. Metskhvarishvili, I. Kalandadze, M. Beridze, K. Gorgadze, Sh. Khizanishvili.

(Georgian Technical University)

Resume: The study of physical phenomena and patterns is of great interest of connection with the field
of medicine. Today, the medical level of the country is significantly determined by the modern tools and meth-
ods used in treatment, which are related to the innovative achievements of physics and technology and un-
doubtedly increase the effectiveness of treatment.

It is difficult to name a physical event, invention, or discovery, that has not been reflected in medicine
in one way or another. X-rays, radiotherapy, laser, ultrasound, superconductivity, computer, measurement of

brain biopotentials, nuclear magnetic resonance event, etc.

Key words: equipment; medicine; physical phenomena; X-rays.

MEJIALIMHA

POJIb ®U3UKU B ME/IMLIMHE

Menxsapumsuiau M. P., Kanannanse U. I'., bepuaze M. I'., 'opraaze K. M.,
Xuzanunmeuian 1. M.

(I'py3uHCKHH TEXHUYECKUH YHUBEPCHUTET)

Pe3tome. M3yueHne pU3nIecKux sBICHUN U 3aKOHOMEPHOCTEH MPEACTaBIsIeT OONBIIION HHTEPEC B CBA3U
¢ obxacTpio MemUIUHBL. CeroliHs METUIIMHCKHN YPOBEHb CTPaHBI BO MHOTOM OTNPEEISIeTCs] COBPEMEHHBIMU
CpeACTBAMH M METOJIAMU JICUCHUS, KOTOPBIC CBSA3aHbI C MHHOBAIIMOHHBIMHU JOCTHXCHUSMH (PH3UKH M TEXHUKU
1, HECOMHEHHO, ITOBBIMAIOT 3P PEKTHBHOCTE JICUCHUS.

TpynHO Ha3BaTh (GU3HMUECKOE COOBITHE, N300PETCHHUE WITH OTKPBITUE, KOTOPBIC TaK WIIM HHAYE HE HAIIUIN
CBOETO OTPAXKCHUSI B MEAMIMHE. PEHTTeH, JTydeBas Tepars, Jiazep, YIbTPa3ByK, CBEPXIPOBOTUMOCTh, KOMITh-

HOTCP, USMCPCHUA 6I/IOHOT€HL[I/Iaﬂa Moa3ra, coOBITHE AACPHOT0 MAarHUTHOI'O pE€30HAaHCa U T. 1.

KiioueBnble ciioBa: MEIaUIIMHA, 060py,[[OBaHI/I€; PCHTTCHOBCKUC JIYUH, (l)I/I3I/I‘IeCKI/IG SABJICHUA.
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HISTORY OF TECHNICS

MYSTERY OF THE ANCIENT COLCHIAN METALLURGISTS
N. Bolkvadze

(Foundation for the Preservation of Ancestor Heritage)

Resume: There've been reviewed many historical hearths of iron production throughout the territory of
Colchis in the late bronze and early iron age.

Many Georgian and foreign scientists® works were dedicated to studying and discovering the ancient
metallurgy hearths in Transcaucasia, but there are still many important and interesting issues to be studied,
which have always stayed beyond the proper attention of the scientists till now.

The main subject of our research is one of the historical fact, in particular: how did the Colchis rulers
manage to protect the secret of iron production in ancient times over the centuries?

Regarding to the question raised, historical monuments and the adjacent territories of iron smelting
workshop have carefully been studied.

In order to protect the privacy, iron smelting workshop was placed in the misty forest along the river
from the embouchement of the main river and sea, after walking about 4-10 km along this river, with one small
tributary in the deep ravine. All roads, leading to the ravine (marine, land, seaside and mining trails), where
there were placed iron smelting workshops, should be invisible for foreign travellers and it should have well-
organized defense system as well (signal towers and others).

These ravines were considered as prohibited zones at that time and uninvited “guest” was sentenced to
death, in order not to take out the information about secret production of strategic purpose.

Colchis metallurgists laid down the basis of the iron-steel production with fully new eliquation rule from
the ore on the earth in the workshops, placed in the closed ravines in the bronze age, which made a great change
in the development of the civilization. That's why, in order to protect the inheritance of the ancestors, it was
necessary to find and save historical iron smelting workshops, which were safely preserved on the territory of
Colchis (in the basins of the rivers: Chorokhi, Chakvitskali and Choloki).

Key words: colchian iron; iron smelting furnace; metal smelting; metallurgy.

HNCTOPUA TEXHUKHU

TAWHBI JIPEBHEHIINX KOJIXCKUX METAJLTYPI'OB

Boaksagsze H. M.

(®oun «CoxpaHeHHS HACICIUS TIPEIKOBY)

Pe3ome. PaCCMOTpeHLI HUCTOPUYCCKHUC OYaru nmpou3BOJACTBA KCJIC3a Ha BCeit TCPPUTOPUN KOJ'IXI/IZ[LI B

MO3/IHIOK0 OPOH30BYIO M PAHHIOKO KEJIE3HYIO JIOXY.
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OTKpBITHIO ¥ W3YyYEHHWIO JPEBHEHINNX OYaroB METALIYPrHH B 3aKaBKa3be IOCBSIIEHB (yHIaMEH-
TaJlbHbIE TPYIBI IPY3UHCKHX M 3apYOEXKHBIX YUEHBIX, HO BCE €Il HEe N3yUYCHbI BEChbMa Ba)KHbIC U MHTEPECHBIC
BOTIPOCHI, KOTOPBIE JI0 HAIIIMX JHEH OCTaloTCs 03 HaJIe)KaIIero BHUMAHHS yUSHBIX.

I'maBHBIM IMpEeaAMETOM HUCCICAOBAHUA ABIACTCA OJUH M3 HUCTOPHUYCCKUX Q)aKTOB, B YaCTHOCTHU. KaK B
JPEBHOCTH MpaBuTeNsiM KoIxusl Ha MPOTSHKEHUH CTONIETHH YIaBaJIOCh XPaHUTh TallHy JOOBIYH jkene3a’?

B ¢BsI3M ¢ mocTaBlIEeHHBIM BOIIPOCOM TIHATCJIBHO WU CKPYITYJIE3HO U3YYCHBI UCTOPUYCCKUC ITaMATHUKU U
MIPUJIETAIOIINE TEPPUTOPHUH KEJIe30TUTABUITBHBIX MACTEPCKHX.

C 1enpio COXpaHEHHs TalHBI KEIIe30IUIaBUIIBLHBIE MAaCTEPCKHUE YCTPaWBaINCh B JIpeMydeM JieCy, Ha
Oepery ymuparomieics B yIieiabe MaJICHbKUM TPUTOKOM pedkd, B 4-10 KM OT TJIaBHOH JIONACTH JENbTHl PEKH,
BITaJaroMIeii B Mope. Bee myTH, Beaymmue K yieabio (MOPCKOH, MPUMOPCKUHN, CyXOIyTHBIN W TOPHBIC TPOIIHI),
IJIe pa3MenIaiuCh JKEIe30IUIaBUIIbHBIE MACTEPCKUE, JOKHBI OBITh CKPBITHI OT B30pa CTPAHHUKA U OCHAIICHBI
XOPOIITO OPTaHU30BAHHOW OXPAHHOHN CHCTEMOM (CHTHAILHBIC BBIIIKH U JIP. ).

OTH yIIebs HEKOT1a ObLTH O0BSIBIICHBI 3AIPETHBIMU 30HAMH. 3aMEUCHHBIH 3/1€Ch HETIPOIIICHHBIN «TOCTh)
KapaJicsi CMEpPTBIO, TTOCKOJIBKY MOT BBIHECTH OTCIOJIa CEKPETHYIO MH(POPMAITHIO CTPATETMIECKOTO HA3HAYSHHUS O
TalfHOM IIPOU3BOJICTBE JKEIe3a.

Konxckue MeTammypru eme B OpOH30BYIO 310Xy B Pa3MENICHHBIX B YIIETbSIX 3aKPBITHIX MAaCTEPCKUX 3a-
KJIaJbIBAIM OCHOBBI COBEPIICHHO HOBOIO ISl UEJIOBEYECTBA MMPOU3BOJICTBA U3 PYIBI Kele3a U CTaIH, YTO SBU-
JIOCh OTIPE/IETIEHHBIM TIEPETIOMOM B TaTbHEHIIIEM Pa3BUTHN [IMBUITH3AIINH.

Taxum 00pa3zoMm, ¢ IeITH0 CITACCHUS HACIIEANS MPEIKOB BO3HUKIIA HE0O0X0AUMOCTh 0OHAPYKUTH Ha TEPPH-
topuu Komxunckoit HI3MeHHOCTH (B Oacceitrax pek: Yopoxu, HakBuciikamu 1 YoJI0KH) ¥ CIIaCTH COXPaHUBITIH-

€CiA 10 HalllnX I[HCI‘/'I HNCTOPUYECCKUC KCIIC30IITIaBUIIbHBIC MACTCPCKHUC.

KiroueBble cjI0Ba: BBIILIaBKA METalljia, APEBHCKOJXUACKOC KEJIC30, KCJIC30IJIaBUIbHAA NI€Yb, METAaJI-

JTypTHSL.
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