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dog — gacdbsgno ,,39db0gs o FOHMIS”, begoem 1938 Favooeb 1941 (ensdog ,,3gd6030L” Labgen§megdbom
35652MdMoEs  9bJ(30mboMgdsls. 1941-1948 {engddo g6 mdom asdmf{gggmo, dgdg go ®dol Jgdwymdo
3d0dg 30Mmdgdol gsdm  Lodgzbogdm-@ 9600 3gMomogol aobgomomgdsdo gomags®o gognndo Foo-
3m0Jdbs. s@os, Loko®m ogm gy@mbogno, Gmdganoi gooibmdws hggbls bagnbl, oy @mama gdlsbydgdosb
Lododmgganml Lodgbogtm  ©sfglgdygamgdgdo s mgom dgibogdgdo Lsbsgobem  dgy@bgmools ‘dgdwymdo
35630moMgd0l Lodgl; gy@boenls 9brs wsggdeymaoagdobs hggbo sbomasb@omdols dobf@ogngos dgibog
Ao @ Hadbogato mwbol dgdgbolis @s Sdsemgdols, bgeo IggFye  Hadboga@o  pedmEromgdols
3933 o-a0dmigeobsmgol Fomdmgdsdo sbogno Fgdbogol wobgdagolomgol. aoblsgym@gdymo gy@omgds
9bos dogdiaos 03 dowgg960l godydgoolomgol, GmIagdoi Ggdbogolomsb s@ols s gegdodgdagmo; gum-
bogro ¢9bes obdo@mgdbmws bmgsBm@gdl, asdmdambgdamgdls s Mo0mbogmobo@m®gdl.

‘dgodangds 2o059dsMdgdmom omdgol, GmI LTm@ge sbomss®ligdymo gyg@bsgoli BuydmEegdby
3°dm 3996900 LEsBogdo, Fghomgdo, G93m@Eg900, 0683m®o30900 Loggydgmmosbs® Jobygbmdes o3
dmmbmgbgdl s ymggmmgol ggmoeolidymggenr bgdmJdgogdsl sbpgbws dzombggenbyg. d93M0 sboandg-
5 > B9dbogom AoBo3EgoPmo shomasb@wolomgol gydbogo 3mebol wsyxmgdols Loodgoem m@ogb-
BoOL Tomdmo@agbs. obgs gl @EgloE. s@sgmo of 9339 swos@gdymo dgi3bogdgools s Ggdbogols
dmwgofol d9dmdgogdols s Logodmdgmbgdam-dsgombomobos@m@gao LsJdosbmdols wgdogdo LFm-
g o3 gydbogndo gopo.

J9Obogro  ymggammgol  3o@bsmas  3olygbmdws 03 dmmbmgbgdl, @o3 ol onydbgdol  HML
oglobgl.  0go  gmggamgol  Lodybgdoldg@yggenm  dgiEbogdgdobs o Ggdbogol  bygdmdo  dmdboso
dmgagbgdol  3m3ymo®obsiEool  obpgbos o, @mamai Fabo, Lsdgibogdim-@gdbogg®  Lsdgs®mbs  ©o
d30mbggeoms ool ghmggesmo dygsdogeols Goals slityagdos.
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JGHbogmol  s@Lgomdol  asbdogenmdsado  dolio  aodm@bgymo  Lsbols o LRomol ©sdzgoemgools
30m3gbl  dgdmJdgogdome  Toddo®magobgb  gu@bsmol  dmego®o  @goed@mmgdo. Gmym®i  bgdmmsi
>0gb0dbgm,  sboEss@lgdymo  gydbsgol  JoMggao  dmogoo  MgEsJBm@ol o3 3gmoe Imdogreyd
dogoggmdsl 1949 anoeb 1953 Farsdg obGgmgds ogopgdogmbo  Gogogm  spamsdg —  badgbogdem
F0990d0 oo 538m@0dgBol 3Jmby 30Mmgbgods, MMIgandsi yggerong®o o@mbs, M®I Ji@mbsgno “dgibog
Hgds s Bgdbogol” @gesiosl LYm®o dododmmygamgdomn gopsgoas doMggeo badoyxgdo. dol Lalsbgenmo
9bos 0mJgol, HMI gy@bogols M9Esd305d 9bsM0sbs® sy@m Sen®M s LMYOYE FmMgog gmdsls s Mogols
‘99033 LoJdosbmdsls Loodgom Lsgydggeno hoygys@e.

1953 Garoob 1956 Fanodwyg gu@bosgol Mgosdiosl Lomsggdo gogs bsdggybmw 3bmdogno dgi3bogdo
©> babmyopm doegely Gsgogm egsmo — ©oro dgsbogdgmo g@gozools s 0dgosmo  JoMmgbymo
boognols dJmbg s©sdosbo. do@mbds Moggogends oo sdogo Esliwm gu@bogols Mgsdiosl s dols dyds-
™65do dngemo Gogo Losbenggdo obgdyo.

1956 — 1959 Fargddo gudbogol 3053500 GgsdBm@ol msbsdmgdmds g3ogs dgogdogml gobgoby
dobomEosbl, GHmIgardsiz msgobo dmegsfgmbdom wowse dggfym bgmo gy@dbsgols Foblgasls s dobo
gobanglio Jobbgools goblisbmgmsl.

439200y boba@denogo @@mom (1959 — 1990 (F) ga@bogls byarddmgsbgmmdws Lodstmggerml 393
bogdgdoms sgogdools §ag6-3mdglidmbogb@o, do@mbo bgMsd Fogmlsbo, mmIgadsi Lsdo smgyeo Fanols
3obdogenmdsdo Fodygdangemo 3300 ©osdhbos gydboenls ©s doli Mgesiosl. domoeen dgibogdyem  ©s
MGA60bsFAMGOE bokosb ghmo b. Foanmlsbo asblognm@gdygmo ggmoedmdogngdboms s >©s3056500
Lomdmmo asdmodbgms, Momsi Mgs30580 YAM0IOMYSygdols s Msboymdol s@dmlbggmm dgJdbs.

b. Fogrmbsbols aomosoigomgdol dgdwgy, 1990 Fanoob 2009 Fersdwpy, gy@bogol Ggos]@m@o ogm
393mbgbogro  3039GbgB0gmbo, Jodmymo gobogs-dsmgdsBoggo Limeol Labgarmgsbo Fo®dmdswygbgano,
53509dogmbo  garsodg®  dsgdksbodg. dolo  @gsJBm@mdol  3gdomedo  gydbsgds xg®  Ladyisbogdm-
oMo gdgao (1991), beogoem 2000 Faropob Ladgibog®m-dgang@odgdagmo gy@bsaol bEs@gbo doowe.
2000 §geol dggigoems ga@bogl Lobganfmgdsi: Lodo@mggenml 99i360g@gdsms sgowgdools 3Mgbowoydols
2000 §eools Nel04 powggbogngdom gy@bsaols “dg3bog@mgos s Fgbmenmaongdo” gfmws. aobbsgymmdgdon
b s@0bodbml gen. kogksbodol obyo®m Logdosbmds 1990-006 Fangddo, Gmeabsi gu®bsgol @gosd
305 93090 gbo goYkoMEs. doBmbls gmged M9esd300lL MobsddMMIm gomsb gomsw Fydboemo go@md-
60go© oby@mgals gopos@hobs — jMoBogge Lodge3ogddo opo Loggme®o Lablmgdom 3bdybggmrymeos
J9@Mbogrols o gboa gogddo godm3gdsl.

g, kogdsbodols goMwsigoemgdols dgdegy gu@bogls dmogoto Ggosdm@o o@ Jymenos. doMmens(s,
ddodg 39M0mEo S Mgsd30sl, dopa@sd 0o dolmgols dbgendgomdols godlsi mgsemolhobogom ga®or-
bogrgdmws s saMmdgangdos SmgYeembdom hodmysgodgdygan dgodmasl B®swozogdl.

M905J300L 005653dOMIgdols Mmogogdymo dOmdol Jgogye s Fy@dbomoli gudos@m@ol, dms-
35600 MgesJ@mmol dmngsggmdols sdlGym gdenols (2009 — 2012 §F.), sgowgdogml dobpos Lomeydgsdols do-
@olbdggom gy@bognds @ybjiombomgds 5@ dgfygods 2012 Fenols ogarobodwg. bmam sgogdogml s@hiog
QA630Tg0@ol  (5dgodo  gydbogols dmsges®o @gosJBm@o) JErgmmdsd — obds@gdbmws  Jumbognls,
933000 o hooo®s; dob bobgge® Loygybgby IgBo bbol gy@bogno @sbisbydow ggd go0dgps s 2013

Fgenls 3ol obogno bgeno dmsdgds.  mgl gadbogno 3936090905 o Bgdbmenmaogdo™ oligg Bgbby sl
> Fgangododmngeo bgogds megolo @ss®ligdol 65-9 Fanobmogls.

Jnobsgmo 893609098 ©> GgJbmmmyogdol
bo@gs3om gmegaos
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B0b03d

SBHMANL 30®M30L 3RILBIGIR0O SIS IRIdS
d. x0dasdg, 0. d5(3035d

(LoJotrmggeml Ggdbognmo gboggdlodgdo)

0obodgedmgg 393b0gHagds bogmogdgdol spgouegdol dgbobgd dgoddbs ©s denog@  aobgomsms
gobogolbs s Jodool brgsdby. [1-4]do  paobbognygeno  ogm  3OmAM™bol  dogd  dgddboeno  gengd@@e-
LAsGogn®o  ggeols  gogergbs  Lbgowobbgs  dodmgol  LE®g]@dgmol  gm@domgosby ©s  bygeombgdols
bHOPIHAO0L  Jgo@gam  dmegby  wegdrbmdon  babgybgdo ogm  gargd@amo  gmo, Gedgmoi by
@mbgddo geng@ye odmagdl {o®dmdbol, ¢bMybgganymals dpa@sp GmIdye, 3Gobdym ©s 9d4M0
Am@dol ganobBghigdl, @dmdamagdoi dgenoydols, bobdo®oswols s gobydowol dodmggdls dgglisdsdgds.

dodmgymo  mgmeool  dgJdbol  IEpgamdgdo  doMmgagmo  doangdol  mgoligogdby  o@lgdyeno
s@slogdo®olo  (30bol godm  dsgoem  Lodbgarglimsbss  ©sgegdomgdyeno.  sdo@md  0dygangdymo  gs@m
bygembgdl  dm@ol  o@lgdymo  gOmoghmJdgegdol  dsgngdo  Jmegag@o  sdmopgdgegdgdols
399mYgbgd0m (36mdoe 9JL3gM0dgbGuae ggagdl Jggaybodsdmn.

SG™dol  dodmgo, GmIgenoi  IMsgombsfomszoob  Jgob@u®  LobEgdol  Fomdmowagbl, Yommgls
GoPgmo  mdog@os ©s, Sdpgbsw, dodmgamo  mgmools dgddbol 3pgd0 o Lodbgerggdls  osfywgds
do@omoEa boMmgymo dogngdols d9bgdoby s@Msldgaymagomo Fomdmoygbgdoli godm. mydiEs bygermbgol
Yool s@Obgdymo  dodmgygmo  dogrgdols  d9bgods  (3bmdoenoiz @M oyml,  d@sgoge  bofogsgms
9000900 Jdggd0l J3sb@mo sdmEsbol assTyggBol 3emodamagds 85063 o©agds.

5@™Iols dodmgols mgm@os gobgoms®es oligmo dodmgymo dmwgangdoli dgddbols abom, @mdagdoi
doGmgols 0golgdgdols 5b dmgangbgdol s@bgymo gOmmdmomdols 3oMsdg@gdol dobodsgry®o Homwgbmbdom
oo g@mgds. dmpgamol  moMgdygegds  3oMdgBMgdol MomEgbmdoms ©s d0Mmggool sbhogro  mgolgdgdols
Fobslfomdgdyggemgdbom  ob 9339 >GOLgogmo  mgoligdgdols  sblbols  dgbsdangdarmdom  gsbolisbmgmgds,
mombe  bgdolidogdo  dmpgemols  Igbodagdamdgdo  dgboygogemos  ©s  dodmgol  gggees  mgoligdol
Legaygmgoms  sofgds o@  gygdanos, Mol gogaomsi  0dgmgdygeo  godo  aodmgoygbmm  d@sgseo
Lbgowalibgs dmgeno, @mdagdoi dngmgbgdoli dgboygoye MomEgbmdsl sm{g@l, dsy@msd dmerosbmdsdo
dotmgols dgbobgd Hggbo mwbol ©mbgl dgglodsdgds.

d00mgol  bgdoldog®o Imegeols  Logydgganos  s@bgymo  ®mdogddol  mogolygagdol  bodolbbols
6900LdogHo  gAHmmoomdol  JgooMgobomo  ©sdM P 0EgoEmol  sdggds.  mogolygegdols  bamolbo
J0obogoodEgds  AMyMOG  gOmbsfomsszosbo, @mdgmoE o gggmo  bygembgdol My ogdge
dmd@omdsls  s@Pg@l, olg  gogddogdo, Gedgmoi  d@sgoeo  bofoasgol  @mogd;m dgmobbdgdyan
dmd@omdsl Yggliodsdgos.  olgmos, dopomomsw, m®o dmwpgumo: F3gmydo, Gmdgmoi  gmegddog®o msgo-
by gdol  bodobbl  ggdbmds, o go@bygamo, @mdganoi  bygeombol, Gmam®i  gomo  bsfogs o,
3md@omdols smFg@ols 0ggbgol.

(obodpgdomyg bsd@mddo  dodmggdol  genslidgdyger  Fomdmwagbgdby ©oydobmdomn gsbgoboansgm
Jodog@o gargdgb@gools dodmggdol dgdbols Lijgdgol.

hggbl Lodgsdmdo @osbenmgdom 100 Lhgowslbgs  Jodog@o  gangdgb@os. @mymd  Foddmodbs gl
90 99gbBgdo d99bgd@og 300dgddo?

o3 gombgobg  3obybl  odanggs  Lodgs®mdo  Jodogdo  gergdgbBgdols  Gompgbmdols  gomomdomo
3oboFoagos (bob. 1). @mamd3 hsbl, yggesbg dbyoydo gergdgb@dgdol — Fgomdswols (H) oo 3geoydols
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(He) d99gy 09969050 93dm  bdodo  ggbgogds  bobdo®oswols (C) o  gobydowol (O) o@mdgdo.
3303920 g0l Jobgegom dom dmbiegal bgmbo (Ne), Bspboydo (Mg) s Logragoedo (Si).

log ™~
H

1.

WO e D YW Oy 0

bob. L Jodoy®o gangdgb@gdol aobsfoamgds Lsdys@m3o

dbol  Lolgdsdo o@Lgdyao  Jodogdo  gangdgbBgool  gobsfomgdols  goblsgnom@gdgmmdsms
Jo@ol 43bodgbganmgobglos dgdgao:

- bodgs®m  do@omowo  Fyosmmdswolsgsb dgoagds, Gmdgmoi s@mdms dmgosbo Gompgbmdols
90%-15 ‘dgop9bl;

- 293039900l Jobgogom, dgeoydo Igmmg s bgs (9%);

- 50l @®ds Jobodydo, Mmdgaoi dgglsdsdgds Jodoy® gangdgb@gol: @omoydl (Li), dg@ogoydls
(Be) 0o dmdl (B);

- Li-ol;, Be-obs @ B-ols gengdgb@gdols 3og03g9e0 900l @@ds dobodydls dmdyggds bobdomdbswols (C)
©5 gobadools (0) s@mdgdols dolodydo, Goi godm{gggmos domo dgomgdom Jomoo Ao3M(39e0gdom;

- gobpoowols  dgdgy  wondbodgds  Jodogdo  gangdgb@gdol  gogdigergdols  bob@mdobgdmo
(bgebolgd®o) dgdzodmgds Lgobpoydsdwog Sn (A=45);

- d90b0dbgods  gangdgbBgdol aogdgmgdols 33gg0®o  bOws @gobols Fe (A = 56) 9dsbdo (Gzobols
XIBOk

- bgmwoydol dgdpgy 9angdgb@gool aog@mgargdols d9dcodgds u®dm Jmbm@Gmbydown brogds;

- 3db0odgbgemmgobo  goblibgoggdss  Fygomo wo  3gbdo  3OmAMbgdols  @osmwgbmdols  dobgogom.
amam®ig Tabo, Fygomo Gompgbmdols 3GmEMmbgdol dJmby  Jodogdo gengdgb@gdo d9bgdsdo ygmdem
dO3OGIL IO YRR 0.

Omama3  3bmdogos, dgootigbom  Ibgdydo  Jodoydo gargdgb@gdo  go@lggmoggdols  Dyspmen
Log®hgdo 0Jdbgds, boerm 3dodg gengdgb@gdol dglodbgmsem syioamgdgmos bgsbogno go@lggansggdols
29390 Jgds bgdomogo Bgd3g@s@ggdols s 693900l 300093 do. go®liggansggdol Lowmdgdo do@mgy-
ol dgd3bols 3OmEglo §933g@s@gdols s bogmogmgdols bodig®ogol bewol dobgogom g@s3mdMogse
30d0bo@gmdls:

1. Fgomdowols {go godljgansggddo (p= 10? 6/b83,T=2'106 K);

. 390790l §go go@lggmaggddo (p=10" o/Ld, T=2-10°K);
bobdo@dopols {go godliggenoggddo (p= 10° 2)/1)33,T=8'108 K);
gobgdoeols §go go@lggmaggddo (p=10%-10° o/Ld, T =2-10" K);
. gogoowols Fgo godliggensggddo (p= 10° 2)/1583,T=(3-5)'109 K).

[ RNV )
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Omama3  gbgosgm, Jodoygdo  gangdgb@gdol  dgddbolsl  do@omswo  dodmggdos  Fysemdowols,
dge00gdols, bobBo®dools, gobydopols s gogdopol dodmggdo.

5@™Iol doMmggdols dpg09gmgdols Imegmo. SA™3ol dbodmgols JnEge gdboli AomEgbmds domby
©oos. bdodow olobo domgdo bygembgdols Imd@smdbols baliosmol gOmog@mbsfobssmdogym 3mb-
BB 9Ol 93godgds. aog0bligbmm bmyogdmo dosmysbo;

L dodmngol Joedmeobsdogyg@o (Fggnyg®o) Bmwgao (6. dm@o, 1936). (ggmnyco  dmwgao
©05999dbs  dodmgdo  byzambgbols s Lowmbol  {ggmdo  dmewggnegdol  dmd@omdgdl  dm@ol
sbogmposl. 0lggg Gmama bgggegddog Fggmdo, dodmgol bgosdodoi dglodanms o@bgmogl. mey o3
6byggdols 330G yws dogrby a50bMEgds, Tggmo oodargds, 569 dodmgo sndengds;

2. 306mgol ao@lymo Jmpgmo (I. Ig39m-dog@o, o. 0gbligbo, 1950). xg6 jowgg SoGMgYmo
gobogols  gobgomodgdols  LoFgol  gBa3bg 5GMAgdol  doMmmggddo 3OMEMbgdols ©s bgoGdmbgdols
,»35309M0 Moibggdol (2, 8, 20, 50, 82, 126) o@dmbgbols Loyydgge by Foddmagboen odbs ao@lyano
dopgmo SAmITo gengdBHOmbgool as@ligdols mgmmool sbognmyoy@o. go@lyga dmgendo dJoGomsos
6930 mbgdols @sdmyzo0gdgeo dmdMomds mgomdgmsbbdgdym ggedo, o3 JoEMmEobsdogy® dJnwgels
9F0boomdegagds. dodmgols aodliygamds Imwgeeds dgderem L3obols ©s dodmgol dspabo@y®o dmdgb@gdols
2@Lgdmdol sblbs; odolmosb, sGMIol doMmggdol Lbgowslbgs Jwadomdol god@obs s dodmggool
ngolgdgdols 3genoegdgdols 3gMomwyemmdols aodmgmgbs;

3. d06m30L gmagogdo dmpgmo (x. ®gobmydgdo, 1959; M. dm@o s &. dm@gelimbo, 1952)
dg0d3bs (39090 dmegebg @oy®bmdom s sblibs bogangdow oabbgdyemo dodmggdol dgbgds, beerm
d00mggdol  ospbbgds — Omam® i3 bysdomol  obsdogy®o gRm@Iszos (oby bgwsdodol @™o
GaEmoggdo);

4. 30hmgol o6dmasgdgm Jmegmdo (M. dm@o ©s 3. Jn@gelbmbo) yobobomgds 3mengd@oydo
s gOmbsfoaszmgebo  mogolbygamgdol bo@obbo. gl dmegao gydEbmds LEsGoLE0 M0 Bobogol
obgom bgggergddog (3690g0L, Gmgmmoass Ggddghs@dyms, wmbggdol Lodjzgdogg, gb@@m3os, Kaad-
BY>E0d> o 5.9. d0AMggdol gl dsbsbosmgdargdo dodmgymo MgsdEogool sfg@olomgol godmoygbgdo.
3obbmasgoygmds  dmpgads  sblbs  bmaogdmo  dodmgol oo  ggsE@EY3ME Y@  dmdgbGgdo o
©ooliggbs, MM o3 dodmggdols aodg bygembgdo 0f393L dodmgol aueemols danog® ©gRm®dsiosl,
G5 I Lggdhgamdsls 530030698l s doMmgo mgomyd go@dol omgdl;

5. (ygomo gm@gmszool dmpgmo. dodmgols asbbmpswgdymo  dmpgmo  aodgggnee  Fobo-
omdEgamdgdl ofgmgds 9Jl3gMmodgbHgemo Ygogagool oblbol @AML, asoblsgnmmgdom 03 dodmggdols
0golgogdol seFgmoliol, bowsi dodmgol yymsdol ao®dgdm @odwgbodyg bygermbo dmd@omdl. od
dopgmol  2o9dxmdglgdol  d9bgddogo  gbs  bygambgdol  gumoGmsb  YHmoghmnJdgogdol  gom-
goolifobgdos. go@lbymo dmegmol dgbsdsdol dmeogoss3ogdl  Fygomo jm@gansiool dmpgargdo
afmEgds, GmIgamsysb yggaobg 3bmdogo dodmgol bgysd@edymmo dJmwgmos (b. dmgmeogdmgo, .
dm@o, 4. dn@galmbo, ©. 3506Lo, 1958). 53 Mgl Logydgmsw sgom Fo®dmwygbs 0dol dgbobgd,
Omd  3OmBMbYdols s bgod®mmbgdol  Fygogmo g@mdobgmols oo ©s  gO®ogAmbsFobss@dwgym
d0ds@m g gdols Imd@ombdol Momegbmdols dmdgbRgdom dodmgdo dgzo5d0Mgdyge dpamdamgmdsl Jdbols;

6. d0dmngol LEsHoLE0ZYHo Bmpgmo (0. ROgbggeo, 1936; @. w@osbesy, 1937). gu@m  ©owo
23bbgool O™ (6-7 333) ©mbggdols MomEgbmds Layogm ©s 8dodg doMmggddo dognby owos, ol
Ygogaosi  ©mbggdl  dm@ol  dsbdogro  3oMEgds. 88 ML mommggeo  mbols  Jgeb@ydo
dobolbosmgdagdol @oygbs dggdengdgamos s oG oMol boko®m. Bobobdgfmbogros dmEgdgemo
130bom, 0bmldobomn s 5.9. Wmbggdols LodizgHogol 36gdols dgdmFGobs;

7. dodmggmo 60gmog@gdol bgysdGedmds. bylimmbydl  Im@ol dmwogd  YOmogam Jdgogdsls
(LeOygao ggobydo dmdgbdomn J=0 ©s ULidobom 5=0) dodmgol bogmog®gdol bgasd@s®mdsdwg dogys-
3500 (M. dmdo, x. gogob@obo, 1958). o3 Jmegeol dgogans dodmgol gohmbobdodosbo spbbgdols
13gJ®®do @omol [omdmdbs ©s gnmOdodgdgmo dodmmggdol obg@zools dmdgbdgool dgdcodgds
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»39oM0“  dodmggdol Imdgbdgdmsb dgosdmgdom. olggg Gmam®3 @ommbgddo  geg]B@mbgdols  dg-
Fyg0em 905 bgaod@odmdols dobgbos, bygarmbgdols dgFggoagdsd, dgbsdams, dodmgyao bogmog@gdols
bga03@o0Mmds aodmofgoml;

8. d0dmgol ™3Fogy®o Impgmo godmoygbgds dodMmggddo bygmmmbgdhby @ggeo  godbgggdols
3oblobognggemsw. gl dmgeo JoGEs3o®d dodmgym Ggs]30gdl sgel, @mdwmgdocs ~1022-102 va
A0l 2ob3ogermdsdo  d0dobsMgmdl.  doMmmggdol  Lofobss@dwgam  dpamds®gmds  LEs@obEosyg®o

dmpgamom seof g gds;
9. Jesb@gdygm JmegmBo aodmoygbgds bygmmbgdols sLmEoszool dmwgamo s@mdol dodmgol

0ol gd e (denmggool) LRGP Ooby woydwbmdom. gl dmwgemo dgoddbs golyao Lsygybol 30-0s60
Faogdols  dgm@g  bobgzeoddo, @megloi  LobEgdesdobgdge  ofbs  dmbszgdgdo  bydy]  dodmggddo
9YOm0gAmgogdodols  gbgdgool dglobgd. os@dmbbps  a-sdenols dods®om 03 doGmggdol Jpadsmdols
3obOEs, OMImgdlsi Fyzomo 3OmEMbgdo s bgod®mbgdo ogl. dom ool s@ols ®Be, °C, '*0 s 5.9
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©obgml gm@dol  dodmgo (m@o IbGowsb)

Jodog@o  gangdgb@gool  dodMmggdol dgdegao  xawRo 0Jdbgds  gobydools wo  bobdoMdswols
gobBgtgdol 396@®gddo momm 3OmEMboLs s bgod@mbgdols Jglsdsdobo Gomegbmdol Ygygsbom.
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5335000 bygdml gm®@dol dgbs@hybgds by@l, boarm dodmggdol ©sdgbgds dgodamgds gobadswols
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gEobBgOgeo  sdms. dodmggdol dogd  a-bofomsigdol godm@ym@Ebols dmgmgbs  Jodyswss
3bmdogro.  @s3pgbse  dgbsdggdgaros  bbgs  os@mdol  dodmggdols  L3mb@obydo  aodmlboggds? o3
30mbgobg ogdomo 3obygbo gogis 1948 (el dgEbogdms m@o xagxol dogd obamoldo [7] s ym-
goan  Lodkmms  gogdo®ddo [8], Lowsi gdldg®modgb@gdols abom opaobws @opmbols dodmgol obm-
Bm3ol (***Ra) O500m5]Hogdo sdaols goj@o bobdodMdools 0bm@m3ols M) 3>dmlboggdoom:

Ra > "“C+™Pb+Q(31.85 dg9).

9Jb39M0396¢ o dgogagdo  3bswymyl, @I H4c 50003960l a0dmbboggdol  sandosmmds  wosb-
@emgdoon 10 dogros@Ex g bogangdos a-bosfoemszgdol asdmbboggdoli sepdommdslmseb dgosmgdom. m@ogy
9JU3940396@0L  Vggao 3GoJBogmen gOmdsbgnl ©sgdmbgs ©s MC BoMmggdol edmols sEdsnmdols
‘903000905 a-boFomsggools ool sendommbdslimsb smdmhbos Cla=8,5.10" o Cla=7,6.10".

>bobodbogos, Gmd wodaol dgogyoe doowgds bobdoMbools s®s  mogolyggsmo  gensb@g®o
(*C), 505390 500 MG0 bgodembom Vg3Lgdumo GoEomsBHoa®o 0bmEm3ol MC gansbEg@o.

3o 9O gmo @somsd@oyg@mdol smdmhgboli ao©sdFy3900 Boddm®os wobisdagemo dodmggdols
dg@hggs. @odaols gbgdgools dmdygdosbmds 03 dodmggdolomngol, Gmdgmms sGmIg@o dobs dogoydo

Hobggdol  Jobamdemdsdos, aoM33gueo  JeslGgaol 3m@gbzoy®d dodog@do golgmol ©s dobo
dodmgosb godmligansl gbegbggaygmels. “c d0Gmgol godmlbiboggds Lbgs dodmggdolmgols (**'Fr,
2IRa, PRa) ogm ©sdbgdomo.  gansb@g@ymo  ©oBms  Logdome  jo@asess  0gm@onmso o
9JU39M03gbR o dglfsgmoamo dgdwgao Mgodiogdolomgol:

222Ra S 14C +208Pb, 232U S 24Ne+208Pb,
22411a > 14C + 210Pb, 233U > 24Ne + 209Pb,
2261{a > 14C + 212Pb, 234U > 24Ne + ZIOPb,
230Th S 24Ne + 206Hg, 234U S 28Mg + 206Hg,
231Pa S 24Ne + 207Tl, 236Pu S 28Mg + 208Pb’

py > S + *Hg,

egobsmgol s@bgdygmo gggas 3bmdogno dodMmgo, GMIgeoi geslGgdyger wsdwmsl 9d39dwgos-
0gds, 3dodg doMmggdol xaual gobgyzymgbgds (IsLydo @oibgom A > 208). sdgsdow 9Jl3g@0dgb@yaro
3bom  wopagbogos 25 dodmgo dodogdowsb (*"“Ba) oFggdamo  sdgdoioydols (**'Am) homgerom,
Gmdmgdoi JoMomswo 9b9@a 9@ 0590 dpamds®gmdoesh jasliGgdgol 4, 20, **Ne, *Ne, ®*Mg, *'Mg,
2Si ©> HSi oliboggol. 27-g bob-bg dm9d9eos 58 0bmEM3gdols dodmmggool s gdgagds.

3odmbboggdygmo  gasliGgdgdol dmd@smdols gbgmgos godmdlboggdgaro dodmgol dodsdm 28-94
393-0b  goMpaamgddos o yggms dgdmbgggedo db0dgbgarmgbsw  bogmgdos dodmgdo s@Lgdym  3m-
B9bEoIH dodogdby.

31



6ob. 27. 0bm@®3gdol doBmggdo, HmImgdoa sl gt gmo
oTmol Ygogaow 3sdmbbogogds

5300, Logs@sygoms, Mmd gmsbBgdgemo sdws, oliggg Gryma 3 a-boFfomsigdol godm@ymd -
6o, 23005306 9839JH0Mss 2ob30Mmdgdnma, Ao 3mBY6EPM0 doMog@mols go@smabgaols bdybggeymals.

bo0bBgthgbms, GmI gansli@gdygmo sImmol ML asdmlboggdygm dodmgl do®do bgod®mbgdo
gl o obobo gggems o@SLASb0ey@os.  dogbgoego  sdols, do@mmggool  geoli@g@yemo  sdens
Jolidgdgemo  Joamdol  Lods@maosbmdsby  dogmomgdl, @sbsig  bobdoMdswols o  gobpdowols
gobBgMgdol  aodmbboggds  sslGY®YdL.  bowos, 3ddody dodmggddo I@dsgsmo  oylOPgdgaro
Joli@gmos,  og@sd  yggaos  dgddbogros  godliggensggdol  Foswdo ob  bgobsgno  godlggeeggdols
28gmJgdols Ml bgdssgmo Bgddgms@dymgdols s §bgggool 3o@mmdbgddo.

9bs  5m0bodbml, Amd  dodmggdol  L3mbEsby®o  (mogobmsgown) sdemols aoMes  bpgds
0bygEomgdgmo  (0dygmgdomo) sdms  hfso s bgamo  bgo@@mbgdom  doMmggdbg  sliboggdols
Yggyo. 83 M95d(3090L Jmdols yggesby Jjodasm obm@m3 By sd@ols Mgodioss 3bmdoano:

92U + n = 56Ba + 36Kr + kn.

Gmam@ dgagodaos Fomdmgoyobmm g@sbol dodmgo ©s dobo odmol IGmEyYIHgdo — dsdo-
wdo s JMmo3mbo?

9L dognbg @m0 sdmEsbss. My dodmggdo bobToMdsols o gobydowol gmolidgmgdologsb
g gds, 3®03Gmboll 0bm@M3ols dodmgo — m@o gobydoswols s bymo bobTdoModowols gerslidgmoliogsh,
d5dob doMoygdo Mo gobadoswols s Mgs babdo@dowol Jaroli@g®ologsb ¢bws dgeagdbmwgl. asdmools,
Amd gAsbo mmbo gobadswols ©s (0dgdo bobdoMdowols jenslBg@olopsb dgoagods. mobsa, gobade-
©ols o bobBomdools gensliGggdl dgodargds Log@mm a-bsfomszgdo 3Jmbuogl.

9L doanbyg godoMBoggdygemo Ly@omos, Gopasb o3 doMmmggddo bgztio ogbdygmgdgeo jansliGgdo
dgodangds ogmbl. sO3 obss godmdocbymo, GmI ygges doMmgol (396@@smy@o gmsli@gmo gobpdswols
JobRghos, GmIa@ols 2oddgdm  sldgmgdygmo  ob  oylidymgdgeo  bobdomdopols  jensliGgmgdos
3obamoa gdaao. 0dol goblobmg@s, my @s gbom wsodagds GmIganody 3dodg doMmgo, dgydargdgenos,
o Mod ol gdgemo Fomdmygbs @sdgmols abgdol Momegbmdsls 360dgbganmgboe boywsgls.

0ol gO Yo sdenol 3Mmdagdol sbogobo, dobo ggbmIgbmamaoy®o s Jogdmmbim3ogeno
doamds  gasbBg@ymo  AoomsdBodmdol  smfgmolsl  dgodangds  obogmen  dGm3gddo  [9,10],
O0IgE s mobobdo, JsbRgdgmo sIas a-Esdaols sbogrmyoy@s® d0dobo@gmdl. o3 dHmdol
dodomoo ©sbygbols dobgogom, s@mdols doMmgo dgodangds aobgobogmm, Gmymei3 bygmmbgdobs s
Lbgoaslbgs Godol geoob@g@mgdols g@mosbo Lol@gds. sdobmob, do®Mmgols Fgdswagbgero bofos 9d0,
Amdmgdoiz InEgdgeo dodmgol sdaols dgogao 0dopgds s Lbgowslbbgs dodmgya @gsdiogddo
3boFogmdl, dbodmggddo ¢339 >OLgdgmo aoliBgmgdom gm@doGwgds.

396039JBogmse  Ybos hsomgo@mml  boMmmggddo  ganslGg@mgdol  I@sgom Jgodggeo  dybgdols
Ygdpamdo  ggemggs o domo  asdmgmgbs  Lbgowolbgs dodmgna @go]i30sTo, Gopash o3 gboby
dgodengds dogommm dsgbyg bsobBgdlm 0bgm®dszos Jgo®ggmo do@g@ools mgoligdgdols dgbobgd.

5@™dol dodmggdol ogbody@o ImdgbGo. 3bmdogmos, @M3 s@mAL o3l dodmgyeo dopbo@y@o
dmdgb@po, @mdgaroi gbsdgms  godmfgggmo  ogml  Gmam@ 3 dodmgol as®dgdm  gaogdBOmbgdols
dmddsmdom, olyg gegB®mbols L3dobom.
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Omam®a3  gbobgm, doMmggdol  JaslGgdgmo  Fo®dmwygbgdom  dglodengdgamos  doGmgyeo
gobogoll  bmgoghmo  3Gmdagdols sblbs. dodmggool dognbg dzodg  bmdgdol godm  gymmby@o
9 9dBpOgeo  dogmgdo  aoesdfyggd Mmel oy gdl  Lbgowslbgs  dodmgol  LE®YJH Y@l
QmAdoMgosdo s oo bEsdomg@mdsls  gbdybgganygmgl. dogbgosgs  0dobs, Gmd  geoli@gmye
Fo®dmwygbsdo  dgnogdo  dodmgygmo  dogngdo  bgdgdo  omdmhbps s dodmgol  Jpa@dsmdsls
980 9dHOMEo3mEA0  YHmog@mnddgogds  goblobmg@msgl,  gmolFgdgmo  Fo@dmpagbs  dgodargds
d0Mmggool dspabodgdo mgoligdgdol s@fg@ols dobbomsi godmgoygbmo.

3bmdogmos [5], Gmd bgo@d@mbgdol @odmeny@do dmdgb@o, @mdgaroi domgdygmos  doMmgyeoo
dopbod o Agbmbsblol  gJu3gmodgbBgddo, Ygoagbl pg = -1,91315 uy, Lops My d0Gmgyeo
3ogbgBmbos. oS3l gob@magdol  mobobdow,  bygmmbl, ™y ol sdybRgmos  (3GMEMbO),
dopbgBmbols Bmano dopbo@ymo dmdgb@o brs 3Jmbrgl, bowm woydybBogo bygermbol (bgod®mbols)
dogbo@ymo dmdgbBo bymols Bmeno gbos ogmb.

bgod@mbols  dopbody@o  dmdgbGol, olgzg, Gmam®E 3OMEMbOL  dogrbg oo dopabodydo
dmdgbBol (13,=2,72791y), s®Lgomds 0dobg doygmomngol, Gmd bygembl Gmnygmo dobspsbo LE®Y]@Y®s
5J3l, obyy byggermbdo s@ol gangJBdymo ©gbgdo, @mImgdoi dopboBy®d ggegol Jdbol. dgmmg db@og,
5MMbgdol  Jgodggmo  dmpgaol mobosbdop, pg/us = 2/3, @o3 bgod@dmbgdols s 3MMEAMbgdols
9dU390039b¢Hamo abom Jopgdym Fgrgygol gdmbgggs [S]-

5@®dol doGwggdol LogdEymo LEGYJBYGol yobboangolsls bohggbgdo oygm, Gm3 bygembgdols
gobBgd e dopgedo bgod®mbgdo s 3GMmAMbgdo Ygagodmos aobgobogrmm, GmymG3 Jgo®igdols
J@Hogao dagbgs, Goi dgodengds ogbo@dydo 3mdgbBol d9Jdbols Bobgbo aobogl (bob. 2).

09 3530mgo@oliobgdm, Gmd u-Jgomgol IgbBo (2/3 e) 2-xg® swgds@gds d-Jgodzol IgbalL (1/3
e), godmwol, @md 3GmGMbol  dspbody®o  dmdghbHo  Lowopom  wosbermgdom  2-xg®  gbos
209353 gomegl bgo@®mbol dogbo@yd dmdgbdl (ob. gb®owo) [5] dogbodydo dJmdgbGol asbmdggdo go
odgnggs  bowopgl —  p3He=1,46, Go3 dgodmrgds u- ©o d-Jgodggdol  Igb@gdols  ©s  dobigdols
3oblbgoggdgamo  Lowopggdom  soblbol. 28-9 bob-bg  dmEgdgmos  s@mdol  bydydo  dodmggdol
dogbo@dymo 3mdgbBgool Lowoggdol sdmoogdygmgds sGmIy® Goibgby.

abooano
0309000 SH™IoL dodmgol dogbodygdo dmIgbdo

b0 mgo dopgbo@dy@o 3mdgb@o d0Mmgo dogbo@dy@o 3mdgb@o
(dotmgyen dogbgdmbgddo) (dotmggen dopgbgBmbgddo)

"n -1,9131 B 2,6885

'H 2,7927 2c 0

‘H 0,8574 Bc 0,7024

*H 2,9788 4c 0

°He -2,1275 N 0,4037

‘He 0 PN -0,2831

°Li 0,8220 0 0

Li 3,2563 0 ~1,8937

’Be -1,1774 0 0

) 1,8008
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3. ILi
‘H [+]
L 1 1
3 H o B
2-
o
I:B
1¢ 3
.0 o ¢
H ; ELi ol:ho- 16 15
‘He ¢ 0 0
0 L] 1 1 'T' 1 L T T L] T T '_‘
1 2 3 4 5 6 7 8 9 W0 11 12 13 14 15 16 17 18
llc [+]
N
a1k o
[
JBe
.-
2k (]
on 0 !
':He

bob. 28. ALydydo dodmggdol dspbodydo 8mdgbdgdo

Omama3 gbMomopsh Asbl, byxgms gmoliGghgdols — 4He-0ol;, 2C-olo ©5 160-01s dogbo@ydo
dmdgbBgoo bygmol Bmaos. 53 doGmggol gds@gds bymrmgsbo dspbody®mo ImdgbBgdols Jmby dodmggdo
— BC s BO, 6mdgmos gmslyg@gddos Lodggmogmon m®-m6o bjod®mbos dmmsglgdegeo.

Lo0bHg@glims  3@MGmbols (‘H), ©g0Bgm0dols (H) s BOoEydols CH) d00mggo0l sgbodydo
dmdgb@®gdol dgosmgds (bob. 29, 1-3). s@lobodbogos, Gm3 ©go@gdoydols dodmgols dsgbodygdo dmdgbdo

sobamgdomn  Lodxgd  dgodgs  Fgomdswols s F®odogdol  dodmggdol  dopbo@yd  dmdgb@gdmsb
‘Ygs®gdom.

P
0 ©0 0O 0P €
1 2
1 1H = 3He
w=2.79 u=086 p=298 PB=—2.13

1 2 3 4
u=3_26 p=0

6 7

bsb. 29. brgogtimo dodmgol LEHJHAGS s> sgbodato 3mdghGgoo

5000 ge0 Mmge@ool mgsmbsb@olion, yydhomgdsl 0dlobydgdls dgdmgyo dgegagoo [4]:

L 3&m@mbobs s bgod®mbols dsgbodydo dmdgbBgdo goblbgogogds dodmgygemo dopbgBmbologsh,
09930 30039800 doAmgymro doabgBmbol oo 9bs gmxommoym, Jgmmg 3o — byols;

2. ©908@mbols  dodmgols dogbo@dydo dmdgbBo o 3OMEMboLs ©s bgod®mbols  dogbo@ydo
dmdgbBgool  xodo  (bgod@mbols o 3GMABM®bOL  dopbody®  8m8gbE 9ol OMog@mLsFobss@dwgym
dododmygagds oJgl) 83odg Lowowoliss, Goi3 3OmFmbobs ©s bgoGdmbols dspbody®o ImdgbEgdols
>M550G0YAMISL sEolBy@mgdl. goblibgoggds dom 3mdgbBgol dm@ol 6%-05, mygdEs mgm@oygmaso gl
3oblbgoggds o gbws s@Lgdbmdogl [5].

34



gL bbgomds  dgodangds  soblbsl  3godggdoll  dmddosmdols  F@sgd@mmogool  Foogmo m@do-
B9O0boasb aosb@gdom, oblsiymn®gdom bgo@®Mmb-3MmEMmbol Fygoaols YgJdbolsol, ©o odolbmabagy
J35M3900L m@d0@gdol m@0gb@oiEogool Jgbsdarm (33emoegdgdboms ogml asdm§ggemo.

3obLs ygmegdaao s@bodgbols mo@dbos ol domgds@ogy®o Lodbganggdo, GmImgdoi bygermbgddo
J356 390601 3dBomdslmsbss ©s3ogdodgogeo. Ladfgbsdme, gg® Inbgdbos g@sgodsEogeo dogngdbom
©5358300gd 9o Lsdo Lbggaol dmd@omdbdol s3m3ebols gowsyggde o, Gbowos, Jgodggdol dmd@dsmds
bygermbgddo, Lowsi dmddgogdl dmym@i dobowpgol, oly gobbowgols dgmogdo gangd@®yero dsgngdo.
J35M3900L  Imd@osmdol  FHAsgJBmA0gdol  gB-bogengds  bybBo  opagbs  Fomdmyygbgmos, dom
43909b, 09 gobgobogsgm  3OMFMb-bgod®®mbol Fygoml, Lowsa gdalo  Jgedgol gdmogomJdgogds
9bos s@ofghmb. 53 Jgdmbgggedo gmggero omgdsBogg@o asdmmgms sbAL jodgogl. sdwgbop, wmgls
‘dgodargds ho@odwgl dbmmme 9Jl3gMm0dgbdymo Imbsgdgdol sbognobo, Gmdganoi dodmgols sds my
08 dmEgals ssladymgdl.

Gomss aodmfgggmo wgodg@ogdobs s AMoBoydol dogbodydo 3mdgbEol s@Lgdmds?

09 bogmgmom, ®md bgod@mbls s 3OmEMbTo Jgo®3gdols Imd@smdol G@sgddmcos Yogfomos
©> olobo FOogmoe o@hbgh ©go@g@ogdo o GOoFoygdop goghmosbgdols dgdwogy, ©godgHoygdols
©s BMoBoydol dopbodmo dmdgbdgoo odbgds:

M. = M+ R =2,7927 pa - 1,9131 pp = 0.8796 pp, (30bmdgol dgogaos 0,8574 py);

Mo, = Ha T Ho=2,7927 pa + 0,8796 pp, = 3.6723 pp, (30bmdgol dgogeoo 2,9788 wy ).

dopbo@dy@o  dmdgbdgdol  godmmgmols s  aobmdogn  Lowopggdl  dme@ol  Lbgomds
©godgmoygdols (bob. 30, o) s @F@oGogdobsmgols (bob. 30, &) 0dobg doymomgdl, GmI Jgodzgdols
B®59JBmMA0gd0 YOglodo o@ s@ol. Lfmegr Foglodowsb gopsb®s 0fg93l gergd®@ oo @odmangdols
Fo®hdmJdbsls bygermbgddo [1-4].

OmamO3  gbgosgm, A®Modogdobs s Jgmogdol  dodmgol dspbodygdo  dmdgb@gdo  Lsgdome
005, B33 035y Foymomngdl, @M Jgom3gdol mMdoBgool yosb®s {@Mgfodowsb o s@ol wowo.

6ob. 30. Jgo@m3gd0l B®S9]@mM@ool FogFodowsh aopsbs ©godgmogdls (o) ©s GHodoyddo (3)

slobodbogos ol goJBoE, @M a-bsfogmogol  dsgbodydo  dmdgbGo  byaol  Gmeos  ©s,
gLododolog,  Fbmgnme  dolgeb  dgoggbomo  bobTo@dowols (2C) wo  gobpdswols ("°0) d0Gmggdols
dopbo@dygdo  dmdgbHgdoi S®ol byemol  Gogoo  (bob. 28). gl 0dol bodbogl, @md bgodMmbgdols o
30m@GMbgdol Fygoergdol dspabo@ygdo dmdgb@gdo Jmnosbow &3md3gbliodmgdl g@mdsbgmls.

dognby 3b0dgbgarmgobo o yEboy@os ol, @M a-bsFoaszol gdoagbger mmb  bygermbdo
0m®adgdo Jgsmgol dogd dgddboeno F@Hogmo ©gbgdo g@mdobgml Jmeosbow o3md3gblo@gdl.

28-g bob-bg Jdmygobogno  dogbody@o  dodmggdols  Imdgb@gdol  Lowowggdol  msbsbdsw, a-
6oFomo by 30MAMb-6908@m™bol (©godg@o9dol) Fygoemol ©sds@gds J3bol @omogdol obem@m3l (°Li),
Amdeol  dogbo@dydo  Imdgb@o 0,8220 py-ols  Fmenos, @o@  0,0354 py-om  bogemgdos  godgdogdols
dodmgol  dopbo@y®d  dmdgbBbyg.  Lom@o®os, @M  a-bofomsgzol  bymmgsbo  dogbo@ycdo  dmdgb@o
@omoydol 0bmGm3do goBg®oyndols dsgbo@dydo 3mdgbBols Lowowgl 3geol.
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YBOM  obom@Es®os ol, @md  @omoygdol 0bmE™M3by Li 30093 9omo  6god@mbols  sds@gdbom
Joo@gds 0bm@m3o TLi, Gemdmols dsgbodun@o dmdgbdo 3,2573 py-l o@{ggl, 85306 Geoglsi ©sdsdgdomo
bgoB®mbols dg@obom dspbody®o Imdgb@ol Lowowg Tbmame 2,7352 ny-dg  9bos gobdomoym. gl
4398006960 0doby  dogmomgdl, Gmd  doMmggdols  YgJdbols  3OmEgldo  doenbg  wowos  Jgomggools
m®d0Ggdol geomgdgdo, Gmdgmms domgdsBoindo sbognobo 3@s]Boggeew dgydmgdgenos.

obggg  dogobg  3bodgbgermgsbos, @md  bobdo@bowols  gemsli@g@do 2c gomo  bgo@®mbols
53589300  doogmgds 0bmEM30 Bc, Amd@ols dopbodygdo dmdgbBol Lowowy 0,7024 py  aocoggdom
bogangdos @sdsBgdymo bgod@mbols dopbo@y® dmdgbRby. gl ods@goomo bgod®mbo bobdo@dowals
Joli@gmoll  gom-gho  dbodgl 030890 spaol  Lsd  3OmA®bL  dmaol, dog®sd  owgg  gOmo
bgod®mbols  @sds@gds  bobdo@Mdowol  gaslGgmols dgmeg  dbodgl  dmgnosboe  sdsmoagdl  Fobs
6908®Mboon Jowgdygen bosbdo@Mdowols doGmgols (e dopbo@ @ dmdgb@ L.

A5@md  bpgds  gl? 3Omdamgds  Pow@glo  Gmygmos o  JomgdoBogg®  aodmmgmgdl  o@
03399 0>@ 9.

sbognmaog@o dpgmdsdgmdss gobadswols 0bmEM3gdols 150, 70 > 30 d00mggool dopbodyg®o
303963 gdol gobboangol @AM, My gobydoswol 0bmEM3gdls %0 © B0 byanmgsbo dspabody®o dmdgb@do
>J3L, 0 0bmB™m3ol dodmgol dspbodycdo dmdgbdo (—1,8937 py.) bgod®mbols ImdgbGby bogengdos.

odgg 99360 dbogm, M3  dopbo@y@o  dmdgbGgdol Lowowggdo o0bmGm3gdbolmgols **c > 0)
dglodenms 08 godBdbg Fogmomgdogl, GmI Jgodzgool m@doGols FOgfodowsb gopsbds bobdombdowols
JoliBgmdo 9uOm ©oEos, go®g gobydowol JasliGgmdo.

9bes  5@0b0dbml, @M sGMIYHo  dodmggdbol ogbodygdo ImdgbGgdol @m@Iodgdsdo  dbodg-
bgenmgsb @mel sLOYmgdl s@s FoOAM  Jgod3gdol m®do@gdol ©gRm@IsEos, sMsdgn m@Mdo@gdols
Lod®Fgol m@0gbGoEool 3gmomgds byyiambgddo.

000390 H95d(30980. @AM dodmgols LA YJHYGol sggdol waML dsJlodsaydo Lodggmogols
dobggom, doMmggoo Go3 dgodagds 3mddsJBy®o gbos ogml, bmem dodmnggdol gm@ds — bygg@hyge
QoAdolinsb Josbamgdgao. o3 mgolbsb@obom gobpdswols gasl@dgal 3gdol gm@ds o]al, boam
bobdo@dools 3G0bIygmo gansbFg@ol Lodspang o Logoby @osbarmgdomn gOmbsomos. sbsbodbsgos,
®md 3dodg doOmggdol LEOYJBIO0L goblobmg@olsl doBomswo JaobBgdgdo dgbsdenms g@mdsbgmols
dododm dgdmdagbgdygemoi 3o oymb.

Omam®O 3 gbgosgm, @o3 gRMm ddodgs dodmgo, dobo LFsdomy@mbolmgols biygen «xGm  dg@o
bgoB®mbos Lokodm. gl LogHig ©sds@gdom bgod®mbgdl (brmgxg® 3GmFMbydbsi) dgydemos dgogbml
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PHYSICS

CLUSTER STRUCTURE OF NUCLEAR KERNELS
M. Jibladze, T. Batsikadze

(Georgian Technical University)

Resume: In the article problems of a structure of various kernels of chemical elements are considered and
existence of cluster structure of nuclear kernels is shown. It appeared that at creation of kernels of chemical elements
with a proton and a neutron basic elements are kernels of helium, carbon and oxygen and heavy-nuclei have layered
structure. The reasons, which limit number of stable and unstable elements are considered. It is shown, that when
forming kernels a leading role plays not nuclear forces of an attraction and the coulomb forces created by protons and

electric dipoles initiated in nucleons.

PU3UKA

KJIACTEPHOE CTPOEHHUE AAEP XUMHUYECKHUX 3JIEMEHTOB

M. [d:xunbaanze, T. bannkanze

(I'py3uHCKUM TEXHUYECKUN YHUBEPCUTET)

Pe3rome: PaccmoTrpeHa mpobiema cTpyKTyphl M CTPOCHUS Pa3IMYHBIX SAep XUMUIECKUX 3JIEMEHTOB U [TOKa3aHa
BO3MOKHOCTh CYILIECTBOBaHMS KJIACTEPHOU CTPYKTYpHI siep. Oka3anock, 4To MpU MOCTPOEHUH SAEP, KPOME IIPOTOHOB
U HEHUTPOHOB, OCHOBHBIMH 3J€MEHTaMM SBJSIOTCA SApa Tefus, yriaepoja U KUCIIOpOoJa, a TsDKENble sfApa MMEIOT
CIIOUCTYIO CTPYKTYPY U CBSI3aHBI MEXIy cO00 HEWTPOHHOH CBsi3bt0. OOCYKAEHBI IPUUNHBI, OTPAHNYNBAOIIIE YHCIO
CTaOMJIBHBIX U HECTAOMIIBHBIX XMMUYECKHUX 3JIEMEHTOB B IipupoJe. IlokazaHo, 4o npu pOpMHUPOBaHHH sIIEp OCHOBHYIO
pOJIb UTPalOT HE sJIEpHbIE CHIBI IPUTSDKEHHS, a KYJOHOBCKHME CHJIBI 3JIEKTPUYECKUX AMIIONEH, BO3HUKIIME IPH

00pa30BaHNH CBSA3M MEXIY IPOTOHAMHU M HEHTPOHAMHU.
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DEMOGRAPHY

MOUNTAINS REQUIRE HELP
B. Goishvili

(Georgian National Academy of Sciences)

Resume: The paper deals with the disturbing situation developed in the mountainous regions of the Country.
Mountains are not only the most beautiful part of the country, but also stocks of huge water resources (in the form of
glaciers) and “white coal” Stores of significant amount of water energy), the big areas of haymaking and pastures and
considerable forests, stocks of environmentally friendly products, minerals, mineral waters, special tourist attraction,
recreation area, etc. However, because of severe living conditions and lack of attention mountains become empty. First
of all adoption of the relevant legislative document is necessary. The Parliament of Georgia adopted “the Mountain
law”, but it was never in force owing to a number of the objective or subjective reasons. Revival of mountain regions
has demographyc, social and economic, ecological and political value. The analysis of the created situation and the
ways of overcoming the crisis is provided in the paper.

JAEMOI'PA®USA
I'OPA ITPOCHUT ITOMOIIA
B. 'onmBunin

(Hamuonanphas akagemus Hayk [ py3un)

Pe3tome: PaccmaTpuBaercs CloXUBLIAsICsl B TOPHBIX PETMOHAX CTPaHbl TPEBOXKHAsL cUTyalus. ['opbl sSBISIOTCS
HE TOJIBKO CaMBbIM NPEKPACHBIM PETHOHOM CTPaHBI, HO M OONaJaroT 3amacaMi OTPOMHBIX BOJHBIX PECYpCOB (B BHIE
JICTHUKOB) U «0enoro yris» (HAKOIHTENIM 3HAYUTEIHHBIX KOJNUYECTB BOJHOW SHEPTrUHU), a OOJNBIINX IUIONIAJICH
CEHOKOCOB M MACTOWII M 3HAYUTEIHHBIX JECHBIX MACCHBOB, 3allaCOB SKOJIOTHYECKH YHCTBHIX MPOIYKTOB, IOJIE3HBIX
HCKOITAEMBIX, MUHEPAIBHBIX BOJ, OCOOBIX YCIOBHH Typu3Ma U pekpeanuu u np. OQHAKO M3-32 TSKEIBIX SKATHITHBIX
YCIOBUI M OTCYTCTBHS BHHMAaHHs, TOPbI MyCTEIOT. B mepByro ouepenb HEOOXOIMMO IMPUHITHE COOTBETCTBYOILIETO
3aKOHOJIATEIBHOTO JOKyMeHTa. B cBoe Bpems IlapmamenTom ['py3um Obut ipuHAT «[ OpHBIA 3aKOH», HO MPHUBEICHHE
€ro B JIefiCTBHE HE yNaloCh B CHIIy IEJIOTO psifa OOBEKTUBHBIX WM CyOBEKTHBHBIX NMPHYHH. BO3poxmeHue TOpHBIX
PETHOHOB UMEET JIeMOTrpadUuecKoe, COMUATEHO-KOHOMIYECKOE, IKOJIOTHUECKOE U MOJIMTHYECKOe 3HaYeHHe. B craThe
MIPUBECH aHAJIN3 CO3/IABIIETOCS TIOJ0KEHHUS U Iy TH MPEO0ICHUS KPU3HCA.
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@3gbo 5BoMMMgdL slgmo Fobogrgdol as8mygbgool Lgg@mmb. Jswomo bgbxdgogamdols dJmby dolo-
@os dgodangds aodmygbgoygm 0dbgl B30x®gool olisdboswgdbmom oo gddg@sdgdgemo 0bmlbo@o-
3900 Bgogmgolbsngol, sa®gmgg aeobgdolongol, Lak@olgdolomgol, mgomsigéolsmgols s Ubg.

o6 3 Foddmwygbogro dsbogmosb 0ggggs, CTUM-3B dologns dgggds bgbxdgogao jmadmbgb-
B9o0bogsb, sdo@mI Logstoyome dsl 9bws 3Jmbogl jodao bgbxdgogamds. l-a gbdogdo Fo@dmwyg-
bognos bbgowalibgs CTUM dolsgmols @s Jodbbygano dsliognols gosdgdomo bgbxdgogamds 11000 C-by.
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agboogno 1

CTUM BsLogogdol o Jodbbgao dsLoggdol bgbydgogamds 1100°C 983968 7@sby

Ne Ygbobmdols do@ 3o RBeA0sbmds, % Ymbol bsds@o, 556330l Lobody,
/L2 33/L/ Lo
1 CTUM-3B-5% 2,8 6,34 1,268
3 CTUM-3B -10% 0,7 1.4 0,28
4 CTUM-3B -12% 0,75 15 03
5 CTUM-3B -15% 0,78 1,6 0,32
2 CTUM-3B -8% 0,9 1.8 035
6 CTUM-3B -18% 0,32 1,9 0,38
7 CTHUM-3B -20% 0,95 2,2 0,4
8 CTUM-3B -25% 1,35 2,6 0,52
9 CTUM-35 -10% 0,7 3,92 0,65
00 CTUM-1B/3 0,8 7,81 1,3
1 CTHM-3BM 0,85 7,95 0,93
12 CTUM-4 0,6 10,43 1,738
13 CTUM-5 0,5 22,22 3,7
14 Ti-Cr-C-Fe 0,8 3,18 0,53
15 Ti-Cr-C-Co 0,8 4,1 0,32
16 TiC-Cr;C,= 8:1 52 9,54 1,908
17 TiC-Cr;C= 6:1 5,5 8,48 1,696
18 TiC-CryCy= 4:1 5.8 7,19 1438
19 TiCy 7 3,5 11,81 2,362
20 TiCyog 5,4 10,5 2,1
21 BK-8 - 179,7 179,7
2 TI5K10 - 141,75 141,75
23 TH-20 - 35639390
dg4  bob-bg  Foddmpygbognos  gobagol  Lobjodgls s 3obddo  gommbols  Gomegbmbsliosh

530 30@gdgmgds 11000 C-by Lbgowolbgs @ommbols (X18H15, Fe, Ni s Co-l) g03mygbgdolol. «39mglbo
bgbxdggymdom bobosmwgds CTUM-3B 35bddo X18HIS-0l 8 % {mb-wob 18 % {mb-dwyg ‘d99;33980md0lsb.

ﬁx}bym
4
2 —
(0 e
0 Q =l
I\
s 1\ <
' -
0

§ 0B AN X ek

6sb. 4. Ti-Cr-C-Me Lol@gdsdo gobagol LobJs@ol @s8mgowgdgmgds bofgol o330 Fgdsgsmo gmommbol
G5mAsLS> s MomEgbmdsty: 1 — X18HIS; 2 — Fe; 3 — Ni; 4 — Co
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6ob. 5. Ti-Cr-C-X18H15-Mo-ols 30gGmbE®O9]@as.
dm@0dgbol GomPgbmds: >4 %, & — 6 %, 3 — 8 %

Godgbosi bogro dgbswbmdgdols gobogy®-dgdebogy®o mgobgdgdo, 3gddme Lsgdbdgrygs@siEom
L0dE 3039, 360dgbgenmgbo gob30MmMbgdymos Logno dpagbgeols I g3obom s Isgogdodgdangdols 1 ©s
I gobgdols Loddgocom, osytgmgg I, I wo I gobgdl dmd@ol swdgbogdo  gogdodol Loddgozom,
Lodydomdo  IgbFogemomos  Ti-Cr-C-X18H15  Lob@gdsdo I, II ws II gobgdl Ddmdol @amary@o
bEO 9@ ool dgddbomn  s3gbogdo  gogdo@ol  Lod@gocol  aob@wols  dglsdmgdamds, @G®Igaos
doomFg3o LoFgolbo 3obBdol dmarodwgbom ggaodmgdoliol. dg-2 EbGoedo dmEgdgeos Jomgdygeo bogno
Ygbobmdgdol gobogyd-dgdobogydo mgolgdgdo gosbddo X18HIS @s Mo-oli bbgswobbgs dgdiggenm-
dolsl. 39-3 s dg-5 bob-gdbg Fomdmpagboenos, dglsdsdobsg, Ti-Cr-C-X18H15-0bs o Ti-Cr-C-X18H15-
Mo-ols 3036mLEO9]@ 96 gd0.

agbogno 2
Logmo 3gbspbmdgdols gobogy@-3gdsbogg@o mgolgdgdo 3obdTo
X18H15-0bs @> Mo-ol Lbgsslibgs dgdi3ggemmdolsls
Lbod@goaol  bpgsdo | Loboaog, R IRIGTNOTN

Ne | gbopbmdbo oabgoby, Jo/d8? HRA

1 Ti-Cr-C-5%X18H5 60 933 1,6

2 Ti-Cr-C-10%X18HS 85 93,0-92,8 0,7

3 Ti-Cr-C-15%X18H5 82 92,5 1

4 Ti-Cr-C-18%X18HS5 80 92,0 1

5 Ti-Cr-C-20%X18H5 78 91,8 1,3

6 Ti-Cr-C-25%X18H5 73 91,2-90,8 2,5

7 Ti-Cr-C-18%(2%Mo+16%X18H5) 82 92,0 1

8 Ti-Cr-C-18%(4%Mo+14%X18H5) 85 92,0 1

9 Ti-Cr-C-18%(6%Mo+12%X18H5) 90 92,2 1

10 | Ti-Cr-C-18%(8%Mo+10%X18HS5) 104 92,3 1

11 | Ti-Cr-C-18%(9%Mo+9%X18HS5) 95 92,3 1,2

12 | Ti-Cr-C-18%(10%Mo+8%X18HS5) 85 91,8 14

13 | Ti-Cr-C-18%(12%Mo+6%X18HS5) 70 91,5 2

14 | Ti-Cr-C-18%(14%Mo+4%X18HS5) 67 91,0 3

49



0dl-ols  3m33sd@odgdol Jgmmwon dgbodangdgenos mdo Bodol Gymeado Lo gddgaol domgds.
abgboo Fgdo > @os Gydol 3gbH@gdel by Fodigagdo (I gobs). Jo@ggaro Hodol Jodgomo Jgwpgos
Lodo bebologob, ®mMIe 9oz 05besmsbmdom gswswols ghmodgm@gdo. Gmym® 3 M9bdagbml3dgdd®gwds
obogmobds  3boym, gl bmbgdo  gHmBsbgmabiogsb goblbgogogds dmaodwgbols dgdiggermbom.  dydo
AgHol 396@¢®0 dgoiogh ~13 % Fmb. dmeodegbl. dmdpgghm @os gg@ols damao dgoiegh ~20 % Fmb-
b, bogom dgdo gg@ol gomg bembs dgozeglh ~13 % Fmb-U. gmag Bodol dodEgomo (bsb. 5) dgwggods
@0 bembobspob: 3oMggao (mos ggdol 3968®0) — 20 % Fmb. Jmeodpgboli dgdiggemos o dgmoyg
(@9do g9@ol) — 13 % Fmb-obs. godws sdols, dmodogbl 35 % {mb. Gomwgbmdom dgoogl symgmgy
Logro dgbowbmbols I ws III gsbgdo (bob. 6).

b99ombodbyeo©sb godmdeobs®yg dgodengds ogsliggbom, G®I mdL-oli dgmmeom Ti-Cr-C-X18H15
Lobgdol  LoFgol  3obddo  dmaodwgbol  dgygobolisls  doowgds  @amengdo  bAG@noolb  IJmby  Logno
3Md3mboiog@o  dobogns CTUM-3BM,  domsi  doow{ggs  9390gbo  s@3gbos —  jogdodo  jo®odo@en
dod(33emg0Ls (I obs) s Fogogdodmgdargols (II o II gobgdo) dmeol, Gol Jgogaswsi Jgbodm gogenos
LodgoGol dshggbgdeols 6 s pobOEs 10-15 %00 (GbGogo 2).
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Ti-Cr-C-Me LOLBJ35F0 Bobo0IVo®I(MIFGNL Hb(MINIAHM() 0)530LJdIMIdS6()
130013530GIKIBSNRO JORORBIF3TAOG I IR0 LO6MNIBOL (013L) KON

b. SbEnsdobsdgogo, . mbosdgomo, . bobsBmgo, g. 0ogodg, . PAYIsdyg

(3. mogodols Fg@oggdgools s Jsbogomdimebymdols 0blGodydo)

9093y LEsBosdo  aobboanyeos  Ti-Cr-C-Me  Lob@gdsdo  mgomyeg@gergoswo  domaan@go-
3958 9@9eo Lobmgbomn Logno dgbobmdgdol dowgdol ®OmlL goboms FomdmJdbols megolgdymgdgdo.
oEagbognos, @md Ti-Cr-C-Me Lolb@gdsdo dobogngdoli Lobmgbol @™l Fomdmodbgds Lsdo gobe:
Bodob-J@mdol goMdowo, JOmdol Joddowo s @ommby®o dgbswbmdbo. o3 LobEgdsdo dmarodwgbols
‘dgygobomn  Joowgds  Gymmydo  LEOYIHYOeL  Jmbg  Logno  3md3mbogoyg®o  dobsars,  @mIgeos
b3 gool dohggbgdeol bdwsl ofgg3l.

NEW TECHNOLOGIES

SOME PECULIARITIES OF PHASE FORMATION IN TI-CR-C-ME SYSTEM BY SHS
Z.. Aslamazashvili, G. Oniashvili, G. Zakharov, G. Tavadze, G. Urushadze

(F.Tavadze Institute of Metallurgy and Materials Science)

Resume: There is described some peculiarities of phase formation in Ti-Cr-C-Me system by Self-propagating
High-temperature Synthesis (SHS). There is established, that during the synthesizing of materials in Ti-Cr-C-X18H15
system three phases are formed: Titanium-Chromium Carbide, Chromium Carbide and metal alloy. By entering the
molybdenum in chasm of the mentioned system hard composite materials with ring structure is obtained, which ensures

the increase strength characteristics.

HOBBIE TEXHOJIOI'MH

HEKOTOPBIE OCOBEHHOCTH ®A300EPA30BAHUS [TPU
CAMOPACITIPOCTPAHSIOLIEMCS BBICOKOTEMITEPATYPHOM CUHTE3E
(CBC) B CUCTEME TI-CR-C-ME

3. AcaamazamBuiu, I'. Oanamsuim, I'. 3axapos, I'. TaBanze, I'. Ypymanse

(MucTuTyT MeTaimyprun u marepuanosenenus um. ®.TaBanze)

Pe3rome: PaccMmoTrpeHsl 3akoHOMepHOCTH oOOpa3oBanusi ¢a3 B cucteme Ti-Cr-C-Me wmeromom CBC.
YcraHoBieHO, uTo npu cuHTe3e MatepuanoB B cucteme Ti-Cr-C-X18HI15 obpasyrorcs 3 a3bl: THTAaHO-XpOMOBBIN
KapOuj, KapOu XpoMa W MeTaUIM4ecKuil cruias. [Ipu n1o6aBieHnH MOJIUOJCHA B IUXTE 3TONW CHCTEMbI MMOIYYaeTCs
TBEP/bIA KOMITO3HMIIHOHHBIM MaTepuall ¢ KOJbIIEBOW CTPYKTYpPOii, B pe3y/bTare KOTOPOrO JOCTHUTAETCS TOBBIIICHHE

IIPOYHOCTHBIX II0KA3aTEIICH.
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MECHANICAL ENGINEERING

ABOUT EFFECTIVENESS OF SOME ADMIXTURES OF THE AUTOMOBILE FUELS
T. Natriashvili, V. Margvelashvili, R. Demetrashvili

(R. Dvali Institutie of Machine Mechanics)

Resume: There is considered influence of admixtures, meant for automobile fuels feeded by two different
sources, on the operation of the internal combustion engine. Tests of the automobile working on the diesel and petrol,
carried out on the special testing stands have shown, that technical and economical as well as ecological indices of the
engines working on fuels with the considered admixtures actually do not differ from indices of the engines working on

the fuel without admixtures.

MAIINMHOCTPOEHMHE

OB DOPPEKTUBHOCTHU HEKOTOPBIX HAJIBABOK ABTOMOBWJIBHBIX TOIIVINB
T. Harpuamsuiau, B. Mapreeaamsuiu, P. /leMerpamBuiu

(MucTuTyT MexaHuku MamnH P. JIBann)

Pe3rome: PaCCMOTpeHO BJIIMSTHUE HEKOTOPBIX Ha,Z[6aBOK, np€aAHa3HAYCHHBIX JJIA aBTOMOOMIIBHBIX TOIIJTMB, Ha
pa60Ty JABUTATCJIA BHYTPECHHEI'O CropaHus, KOTOPbIC MOJaBaJIUCh U3 ABYX UCTOYHUKOB. Hcneitanne Ha CIICIIMAJIbHOM
CTCH/C )IBI/IFaTeJIeﬁ, pa60Ta}ou11/1x Ha OeH3WHE | ANU3CJIbHOM TOIIJIUBAaX, ¢ paCCMOTPCHHBIMU Ha[l6aBKaMI/l IoKa3ajio,
YTO TCXHHUKO-O3KOHOMHYCCKHEC, a TaKXKXC JKOJIOTHYCCKHE IIOKa3aTCiIn JBUTATEIIeH d)aKTI/I‘IeCKI/I HC OTJIMYarTCsAg OT

MMoKa3aTelieil aBTOMOOMIIBHBIX IBUTATENeH, paboTalonIix Ha OOBIYHOM TOTLTHBE.
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MECHANICAL ENGINEERING

CHOICE OF COMPATIBILITY CRITERION FOR LUBRICATING MATERIALS
S. Iashvili

(R. Dvali Institute of Machine Mechanics)

Resume: There are considered the problems of choice and calculation of lubricating materials of knots of
friction of machines and options. There is shown, that a capacity and reliable exploitation of the heavily loaded details
of friction are mainly determined by ability of lubricating materials to divide the ground surfaces of the lubricating layer
and carry out the effective selection of heat. The criterion of indestructibility of lubricating layer - critical temperature
of surface of friction is determined. Calculation formulas are obtained for determination of such temperatures, at

application of both usual and modified lubricating materials.
MAHIIMHOCTPOEHHUE

HOJ0P COBMECTUMOCTHU KPUTEPUEB 1J151 CMA3OYHbBIX MATEPUAJIOB
C. NamBuian

(MucTuTyT Mexanuku mammH P. JIBanm)

Pe3tome: PaccMoTpeHbl BOIpOCHI BbIOOpa M pacyera CMa304YHbIX MAarepHajioB, Y3JIOB, TPEHUS MallWH |
ycTaHoBOK. Iloka3aHo, 4To pabOTOCIIOCOOHOCTh M HAJEKHAs HKCIUTyaTalMs TSHKEIOHArpyKEeHHBIX JIeTalled TPeHUs B
OCHOBHOM OIIpeJeisIeTcs CHOCOOHOCTBIO CMAa304HBIX MATEpPHAJIOB pas3leNIUTh TPYLIHMECsS ITOBEPXHOCTH CMa30YHBIM
CJIOEBM M OCYIIECTBUTb 3(PQeKTUBHbIH 0TOOp Teruia. OmnpeeneH KpUTepUd HEpa3pyIIMMOCTH CMa304HOIO CJOSl —
KpUTHYECKas TeMIlepaTypa IIOBepXHOCTH TpeHus. [lomydensl pacueTHble (OPMYNBI U ONpeNeNeHHs TaKHX

TEeMITepaTyp P MPUMEHEHNH KaK OOBIKHOBEHHBIX, TAK M MOJU(PHUIIMPOBAHHBIX CMa30YHBIX MAaTEPHAIIOB.
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ELECTRICAL ENGINEERING INDUSTRY

ANALYSIS OF INVESTIGATION RESULTS OF SELF-EXCITABLE THREE-PHASE
ASYNCHRONOUS GENERATORS

A. Rikrikadze, A. Shermazanashvili

( R. Dvali Institute of Machine Mechanics)

Resume: There are considered investigation results of self-excitable three-phase one and two winding
asynchronous generators. Their comperative and theoretical analysis was carried out. Two formulae were obtained,
giving possibility to define the current value in the working winding at well-known current in exciting winding of the

generator, when the condensator battery is switched on in the working winding and when it is switched off.

IJIEKTPOMAIIINMHOCTPOEHHE

PE3YJbTATHI HCCJIEJOBAHUN CAMOBO3BYXKJIAEMBIX TPEX®A3HBIX
ACHUHXPOHHBIX TEHEPATOPOB

A. Puxpukanse, A. lllepmazanamBuiimn

(MuaCcTuTyT MEeXaHWKH MamiH uM. P. JIBanm)

Pe3tome: PaccMoTpeHbl pe3ysibTaThl UCCIENOBAaHUN CaMOBO30YKAaeMbIX TPEX(a3HbIX OJHO- U JIBYXOOMOTOY-
HBIX aCHHXPOHHBIX reHepaTopoB. [IpoBen€H HX CpaBHHUTEIBHBIN M TEOPETHYCCKHH aHaIn3. B HTOre MHOIOYMCICHHBIX
9KCMIEPHUMEHTOB TIOJy4YEHBI [BE SMIUpHYECCKHE (OPMYIIBI, JAIOLNIME BO3MOXXHOCTH OMNPEICIUTh BEIUYMHY TOKa B
pabouyeii 0OMOTKE NMpPU WM3BECTHOM TOKE B OOMOTKE BO30YKIEHHs TeHeparopa B Cilydasx, KOrja KOHJEHCATOpHas

Oatapest IOJKITIOYEHA B IIeTb paboueil 0OMOTKH M KOTJla OHA BRIKITIOUEHA U3 HeE.
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X = Ay cosyy;
Vi =Agsinyg; (10)
X .
7, = arccos— = arcsmi.
1 Ay
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MECHANICAL ENGINEERING OF TRANSPORT

TOWARDS THE CREATION OF DIFFERENTIAL EQUATIONS FOR ADDITIONAL
MOTIONS OF PLUS BRAKE LEVER CONTROLS OF DRIVING CAR
+ G. Sharashenidze, V. Margvelashvili, G. Usanetashvili, S. Sharashenidze

(Georgian Technical University)

Resume: In this work, taking into account the non-technological gap in the joints, there is given the sequence of
formation of the differentional equation of motion to determine the output parameters of the transmission brake. In
order to set up the a dynamic equations there is used transmission model. There is investigated types of additional

motions and formed differentional general equation.

TPAHCIIOPTHOE MAIIMHOCTPOEHHE

K BOITPOCY ®OPMHUPOBAHUS JTOSABOUYHbBIX TU®PEPEHIIUAJIBHBIX
YPABHEHUM PBIYAKHOM TOPMO3HOM NEPEJJAYU MOTOPHOI'O
BATOHA

+ I'. llapamennase, B. Mapreenamsuiu, I'. Ycaneramsuiu, C. Hlapamenunse

(I'py3uHCKMI TEXHUYECKAN YHUBEPCUTET)

Pe3rome: C y4é€ToM HETEXHOJOTHUECKOTO 3a30pa B IIAPHUPHBIX COETUHEHUSAX, JAeTCs IMOCIelI0BAaTEIbHOCTh
¢dopmupoBanus 1uddepeHHANBHEIX YpaBHEHHH IBIKEHHS MU ONpefelieHHs BBIXOAHBIX IIapaMeTpoB TOPMO3HOM
nepenaun. C IEIBpI0 COCTABIECHHS YPABHEHMH HCIIONB3YETCsl AMHAMUYEcKas MOJenb nepenadu. MccinenoBaHbl THITHI

J00aBOYHBIX IB)KEHHH M COPMHUPOBaHBI TU(depeHIranbHble ypaBHEHHS 00IIero BUa.
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RAILWAY TRANSPORT

SOME PROBLEMS OF MOUNTAINOUS RAILWAYS CAPACITY
T. Kupatadze, N. Kupatadze, B. Didebashvili, Z. Kupatadze, G. Guramishvili

(Georgian Technical University)

Resume: The article is dedicated to problems of mountainous railways capacity, that follows form conditions of
train traffic safety. In the separate points of mountainous railways, that are located at long, steep slope stages ends and
are arranged catcher dead ends, the regulating switch always are directed to catching dead ends direction up to full
braking of train, that impedes capacity of railway. In the article there is stated issue: to develop velocity control
mechanism on stage, that will be directly connected with representatives of traffic service. At traffic with given

velocities will not be the necessity of train stop.

JKEJIE3HOJIOPOXHBIA TPAHCIIOPT

HEKOTOPBIE ITPOBJIEMBI ITPOITYCKHOM CIIOCOBHOCTH TOPHBIX
KEJIE3HBIX 10POI'

T. Kynaragze, H. Kynaranse, b. lune6amsuiu, 3. Kynaranse, I'. I'ypamumBuim
(I'py3uHCKHUM TEXHUYECKUN YHUBEPCUTET)

Pestome: B cratse paccMOTpeHSBI ITPOOIEMBI MTPOITYCKHOM CIIOCOGHOCTH TOPHBIX JKEJIE3HBIX JOPOT, KOTOpPHIE
BBIXOZAT U3 YCIOBHUIl obeciedeHus 6Ge30IIaCHOCTH ABIKEHUA IOe3TO0B. B pasfenbHBIX IYHKTaX TOPHBIX JKeIe3HBIX
JIOpOT, PACCIONOXKEHHBIX B KOHIAX II€PETOHOB C IJIMHHBIMHM KDPYTBIMH 3aTSDKHBIMH CITyCKaMH, MMEIOUIVMU
y7AaBIMBaIOIye TYIHKH, IIepeBOJHbBIe CTPEeJKM BCerja HaIpaBieHbl B CTOPOHY YJIaBIMBAIOI[UX TYIHKOB, IO
IIOJIHOM OCTAaHOBKHM IIO€3[a, ITO 3aJepKUBaeT IIPOIMYCKHYIO CIOCOOHOCTh >KeJe3HBIX ZOpOT. B craTke mocraBieH
BOIIPOC O pa3paboTKe KOHTPOJIUPYIOIIETO MeXaHI3Ma CKOPOCTH, KOTOPHIH HEeIOCpeACTBEHHO CBA3AH C JBIDKEHHEM.

HPI/I ABHIKEHUH II0€310B C YCTAHOBJIEHHBIMM CKOPOCTAMH HE 6y,aeT HeOGXO,Z[I/IMOCTI/I OCTaHOBKH 3THX II0€310B.
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Jodogdo Ygoagbogmds, %
Fe Si Mn Cr Ti Al Cu Mg Zn
<0,5 <0,5 0,2—0,6 0,1-0,25 <0,05 86,2-91,5 1,4-2 1,8-2,8 5-7
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3%0993g: se0ydobols Jgbobmdol AlZn6MgCu bgwsdo@ols odsggds aobbmdogamws dolo sbmwo-
6gd0m ©s dgdpamdo dgmgogom. Loyggomgbm ©sdiego mgoligdgdo (3ggmobs s aobybgdols (yogg®-
330momgdol) J0doGm >eIMohbs 3ma0mEd ool blibs®TPo bomem sbmwodgdam (<5C) s sbogmobols
‘dogo Lomgdosgom dgmgdoge bodydgol.

MATERIALS SCIENCE

COATING OF DURALUMIN SURFACE BY BLACK, WEAR- RESISTANT LAYER
V. Garibashvili, V. Metreveli, Z. Mirijanashvili, Z. Jabua, 1. Kupreishvili

(F. Tavadze Institute of Metallurgy and Materials Science)

Rezume: The blackening of the AlZn6MgCu aluminum alloy was done by the method of anodizing and
colouring. The samples, which were hard anodized in sulfuric acid solution (<5°C) and coloured by black aniline dye

have the best protective properties against wear and fading.

MATEPUAJIOBEJAEHHUE

MNOKPBITUE MOBEPXHOCTH JAIOPAJTIOMUHUSA YEPHBIM U3HOCOCTOMKUM
CJIOEM

B. I'apub6amsuian, B. Merpesesn, 3. Mupumxanamsuian, 3. xxadya, U. Kynpenmsuin

(MuactuTyT Metaiutypruu 1 MatepuaioBeneHus nMm. @.TaBamnze)

Pe3rome: MeTomoM aHOAMPOBAaHUS M OKPACKH OCYIIECTBICHO YepHEHHE AMIOMHUHHEBOTO ciutaBa AlZn6MgCu.
Jlyqnvmu 3alllUTHBIMHM CBOMCTBaMM IPOTUB W3HOCA M OOECIBEYMBAaHUs 00Jaat0T 0Opa3libl, TBEPAOaHOIUPOBAHHbIE

(<5°C) B pacTBOpE CEpHOMN KHCIOTHI H OKPAIICHHBIC YCPHBIM AHHINHOBBIM KPACHTEIIEM.
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bgegon  momnJdol Fogogoe obdpgds. gmggmogg gl bogggdggaels a3sdenggl  gogo@eygomm, @mI
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MATERIALS SCIENSE

PREPARATION OF ERBIUM MONOTELLURIDE FILMS, AND THEIR OPTICAL AND
ELECTRICAL PROPERTIES

Z. Jabua, 1. Tabatadze, A. Gigineishvili

(Georgian Technical University)

Resume: For the birsttime there was worked out the technology of preparation of thin crystalline ErTe films by
vacuum-thermal evaporation from two independent source of components. Thin films had cubic crystalline structure
with lattice parameters a=6,03A. There have been obtained absorbtion spectra of prepared films at 300 K. The
electroresistivity, Hall constant and thermoelectric power of the films have been measured in the temperature range

100-500 K as function of themperature. There is shown that ErTe is metal.

MATEPUAJIOBEJEHHUE

NPUTOTOBJIEHUE IUVIEHOK MOHOTEJLJIYPUJA DPEUS, UX ONTUYECKHUE U
JEKTPUYECKHUE CBOMCTBA

3. :xadya, U. TabaTanse, A. [ urnHenmBuIU

(I'py3uHCKHUM TEXHUYECKUN YHUBEPCUTET)

Pe3tome: B pmemapramente ¢usuku ['pysMHCKOrO TeXHWYECKOTO YHHMBEpPCHUTETa BIIEpBBIE pa3paboTaHa
TCXHOJIOTUA TPUTOTOBJICHUA TOHKHX TIJICHOK ErTe METOAOM BaKyYyYMHO-TCPMHUUYCCKOI'O HCHOApCHUA U3 JIBYX
HE3aBUCHMBIX MCTOYHHKOB KOMIIOHEHTOB. [IneHkn nMeroT Kyondeckyto ctpykrypy tuna NaCl ¢ moCcTOSHHOH peneTKH
a=6,03A. TIpu 300 K u3ydeH ChekTp MoOIJIONIeHHS M NpPOBeAEH ero aHamus. B obmactu temmeparyp 100-500 K
UCCIIe0BaHa TeMIIEpaTypHas 3aBUCUMOCTh YAEIBHOIO JEKTPOCONPOTHBIECHU, NOCTOsIHHON Xoiuta u Tepmo — D/IC.

[oxazano, uto mreHkH ErTe mo cBouM 31eKTpopU3NIECKUM CBOMCTBaM OJIM3KH K METAJIaM.
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STRUCTURAL MECHANICS

INVESTIGATION OF ROCK COMPOSITION AND RELIEF EFFECT ON THE SLOPE
STABILITY CONSIDERING THE LOADINGS OF THE STRUCTURES TO BE BUILT
AND SEISMIC ONES

P. Menabdishvili

(L. Samkharauli National Bureau of Forensic exspertise; K. Zavriev Structural Mechanics, Seismic Stability and
Engineering Examination Center)

Resume: The methods of the slope steadiness calculation considering the mutual influence of the structures
under construction in disadvantageous and seismic conditions has been elaborated using the method of finite
elements. The use of the elaborated methods allows determination of the slope deformed mode at the some inclination
and soil composition, the obtaining of the field of steadiness, revealing of the sliding surface, establishment of the
steadiness coefficient, selection of the optimum version of the foundation for the buildings under construction and
estimation of the effectiveness of the structures against the land-slide.

CTPOUTEJIBHASA MEXAHUKA

HCCJEJTOBAHUE BJIUSHUS PEJTBE®A I COCTABA IIOPO/] HA
YCTONYUBOCTD CKJIOHA C YYETOM BO3BOJIUMBIX 3IAHUM 1
CEMCMHUYECKHX YCJIOBU

I1. MeHaOQuIIBUIIA

(HaumonansHoe 6ropo cyneOHol sxcrieptusbl uM. JI. Camxapaysm; LIeHTp cTponTenbHON MeXaHWKH, CEHCMOCTOMKOCTH U
WH)XEHepHOM 3kcriepTr3bl uM. K. 3aBpuesa)

Pe3tome: Ilpumenenne pa3pabOTaHHON METONMKH OLIGHKM B3aMMOBJIMSHUS BO3BOJMMBIX COODPYKEHHH Ha
YCTOWYHMBOCTh CKJIOHA M CYIIECTBYIOUIMX 3/1aHHWH, B HEOJIArONPHUATHBIX U CEHCMMYECKUX YCIOBHUSIX MO3BOJISIET MPU
m1000M HakJIOHEe U JI00OOM COCTaBe IPYHTOB CKJIOHA OIPEIENIUTh HAIpPsKEHHO-Ie(GOpMUPOBAHHOE COCTOSHHE,
MOJYYUTh II0JIE YCTOWYMBOCTH, BBISBUTH ITOBEPXHOCTH CKOJIB)KEHHS, YCTAaHOBHTH KO3((HUINEHT yCTOWYHBOCTH,
BBIOMpAaTh ONTHUMANbHBIA BapHaHT (YHIAMEHTOB AJSl BO3BOAMMBIX 3[aHHA M OUEHHUTh 3(P(EeKTHBHOCTH NPOTH-
BOOIIOJI3HEBBIX COOPYKEHUM.
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NATURAL RESOURCE

PROSPECTS OF APPLICATION OF GEORGIAN NATURAL ZEOLITES AS A BUILDING
MATERIALS ADDITIONS

R. Skhvitaridze, V. Tsitsishvili, B. Keshelava, G. Tzintzkaladze

(L. Samkharauli National Bureau of Forensic expertise; K. Zavriev Structural Mechanics, Seismic Stability and

Engineering Examination Center)

Resume: There is examined the chemical composition of Georgian natural zeolites — analcime, phelopsite,
mordenite, laumontite, klinoptilolite — established their identity and containment of zeolite phases. There is shown, that
the introduction of the zeolites into the cement compositions, as a additions, leads to the improvement of the cement
quality. From this point of view, the zeolite — klinoptilolite was revealed the most effective.

ITPUPOJHBIE PECYPCbI

HEPCIHEKTUBBI UCITOJIB30BAHUSA ITPUPO/IHBIX HEOJIUTOB I'PY3UU B
KAYECTBE JOBABOK JJIsA CTPOUTEJIBHBIX MATEPUAJIOB

P. CxButapuase, B. Hunumsuiau, b. Kemeaasa I'. HHnaukananze

(HauuonanbpHoe 010po cyaeoHoit sxkcneptu3ssl um. JI. Camxapaynu; LleHTp CTpOUTEIIbHONW MEXaHHUKH,

CEHCMOCTOMKOCTH 1 MHKEHEPHOM dKcrepTu3nl UM. K. 3aBpuena)

Pe3rome: M3ydeH XUMHYECKHI COCTAaB MPUPOAHBIX IeonuToB [py3mm — aHanmmmma, MOPACHWTA, (DMIHMIICUTA,
CKOJICINTa, KIMHONTHJIONHNTA. YCTAaHOBICHA WX HICHTUYHOCTH W COJAEpKaHWE MeoNuTHOH ¢a3el. [lokazaHo, 9TO
BBCJICHHE IICOJINTOB B IIEMCHTHI B KadyecTBE JOOaBKHM YJNydYIIaeT CBOWCTBA IIEMEHTAa. B 3ToM IutaHe Hamboiee

3G (EKTUBHBIM 0Ka3aJICs IEOIUT KIMHOITHIIONMT.
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ARCHITECTURE

SOME QUESTIONS OF FORMATION OF THE BALNEOLOGICAL REGION OF
WESTERN ZONE IN THE LOWLAND OF KOLKHETI

N. Akhvlediani

(Georgian Technical University)

Resume: There is described the questions for unification of balneological healt resorts in one region; also with
the view of creation of the favourable conditions for health resort treatment of temporary population of the
balneological area, there is considered the questions of regulating balneological resources, rational distribution of the
territory by mesns of functional zoning.

For more detailed study, as an example in the article there is considered group of balneological health resorts and
health resort localities, which are located near the towns of Zugdidi and Senaki: Menji, Tsaishi, Bia, Qvaloni, Khorga,
Kulevi, Nokalakevi.

APXUTEKTYPA

HEKOTOPBIE BOITPOCHI K ®OPMUPOBAHUIO BAJIBHEOJIOIT MYECKOI'O
PAVIOHA 3ATIATHOM 30HBI KOJIXUJICKOW HU3SMEHHOCTH

H. AxBjaeagnanu

(I'py3uHCKHUM TEXHUYECKUN YHUBEPCUTET)

Pe3rome: PaccMoTpeHbl BOMpOCHl OOBEIMHEHHS OAaTbHEOJOTMYECKHX KypOpPTOB B DPalOH, TaKXke, B LENAX
co3JaHusl HanOouiee OJIaronpHUsITHRIX YCIOBUH JJIsl KypOPTHOTO JIEYEHHS BpDEMEHHOT'O0 HaceJIeHNs! OaIbHEO0I0THIECKOro
paiioHa, PAcCMOTPEHbI BOIPOCHI YMOPSAOUCHUS KypPOPTOJIOIMYECKUX PECYPCOB, DPALMOHAIBHOE pPACHpEeICHNE
TEPPUTOPUH IIPU IIOMOIIM (DYHKIIMOHAILHOTO 30HUPOBAHMSL.

Jns Oonee mompoOHOro M3ydeHHs, Kak IPUMEp, PacCMOTpEHa Trpynma OalbHEOJIOTMYEeCKHX KypOpTOB U
KYpPOPTHBIX MECTHOCTEH, pacIioioKeHHbIX 0113 ropono 3yrauan u Cenakn: Menmxu, Llanmm, bus, Ksanonu, Xopra,
Kynesu, Hokamakesn.
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CHEMICAL TECHNOLOGY

CHANGES IN THE VOLUME OF NITRATE-NITRITE CONCENTRATION DURING
THE PROCESS OF CHOPPING HERBS
G. Andriadze, E. Mkhchian, E. Shengelia, L.Gvasalia

(Georgian Technical University)

Resume: By keeping chopped herbs in the air for 2—3 hours, there goes the process of increase in nitrite
concentration, as well as considerable increase of number of nitrates. This means, that consuming product after this time
interval involves major growth of nitrate-nitrite volume in human body, accordingly it is better to consume the chopped

herbs in a shorter period.

XUMHUYECKASA TEXHOJIOT'UA

N3IMEHEHME COAEPKXAHUSA HUTPAT-HUTPUTOB B 3EJIEHM 11PN EE
KYJINMHAPHOU OBPABOTKE

I'. Auapuanse, 3. MxuusH, E. lHllenareans, JI. 'Bacanus

(I'py3uHCKHUM TEXHUYECKUN YHUBEPCUTET)

Pe3rome: Ecnu u3menbueHHYI0 3€1€Hb IPOAEPKATh HA BO3AYXE B TEUEHUE JIBYX-TPEX 4acOB, B HEM MPOUCXOAUT
WHTCHCUBHOC HAKAIUIMBAHWUEC HE TOJHKO HUTPHUTOB, HO M HHUTPATOB. [Ipu WX ymoTpeOJCHUH OpPraHU3M ITOJBEPracTCs
WHTECUBHOU HUTPAT-HUTPUTHOW HArpy3ke. MicXoms U3 3T0ro, peKOMEHIyeTCs YIOTpeOIeHUE 3eJICHH Cpasy ke MOoCIe e

HU3MCEJIBYCHHUS.
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LIGHT INDUSTRY

STRUCTURAL MODELS OF THE STAND FOR SHOE TEST
T. Maglakelidze, M. Zakaraia

(A. Tzereteli State University)

Resume: With a view of elimination of imperfection of the stand for shoe test some structures of the device
have been developed under laboratory conditions: the mechanism with an intermediate contact link in the form of a

roller, the mechanism with the intermediate driven link, the crank mechanism, the hinged four-tier mechanism.

JIEI'KASA TIPOMBIIIIVIEHHOCTbB

CTPYKTYPHBIE MOJEJIM CTEHJA IS UCIIBITAHUA OBYBHU

T. Marnakeanase, M. 3akapaus

(Tocynapcreennsiit yausepcuret A. Lleperenn)

Pe3rome: C 1ienblo yCcTpaHEHHs HENOCTaTKOB CTEHJA I UCTBITaHUA OOyBH, B JIAOOPATOPHBIX YCIOBHUSIX pas-
paboTaHbl HECKOIBKO BAPHAHTOB CTPYKTYPBI YCTPOWCTBA: MEXAHU3M C IIPOMEKYTOUHBIM POJIMKOM, MEXAHU3M C IIPO-
ME)XyTOYHBIM BEJOMBIM 3BEHOM, KYJIMCHBI MEXaHM3M, IIAPHUPHBIA YETHIPEX3BEHHBIH KPHBOIIHITHO-KOPOMBICIOBBIN

MCXaHHU3M.
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TEXTILE INDUSTRY

SILK PRODUCTION DEVELOPMENT HISTORY IN GEORGIA
N. Chkhaidze, N. Makhviladze, L. Lursmanashvili, T. Chubinishvili

(Georgian Technical University, Institute Techinformi)

Resume: There is given history of silk production in Georgia from ancient centuries to the present day. There
is shown, that the mulberry trees needed to feed the silkworm grow naturally in Caucasus from ancient times. So,
probably the secrets of getting the silk fiber were known in Georgia from those times. In the oldest Georgian literary
work “Martyridom of Shushanik” (5™ c¢. A.D.) is shown the existence of silk in Georgia. In the next centuries the silk
production in Georgia became one of the main industry. The produced silk products were consumed as within the
country as well exported outside, also were taken as a tribute by the invaders, which also cut vineyards and mulberry
trees, to weaken the country economic. Especially great attention was paid to silk production in the past century. The
raw silk thread production made up to 400 tonnes per annum in the 1960-ies and the rate was kept up to 90-ies. At the
beginning of 90-ies the silk production was ceased due to known reasons of economic collapse of the Soviet Union. A
lot of efforts of people and of the country are required to restore the silk production.

TEKCTUJIBHASA TPOMBILIVIEHHOCTbD

HUCTOPHUA PA3BBUTHUA HIEJIKOBOT'O ITIPOU3BOJACTBA BI'PY3UHU

H. YUxaunze, H. Maxsuaanse, JI. JlypecmanamBuiu, T. HyOuHHIIBWIN

(Muactutyr TEXMH®OPMMH ['py3uHCKOTO TEXHHYECKOTO YHUBEPCUTETA)

Pe3tome: B craTbe u3noxeHa UCTOPHS IIENKOBOIO MPOU3BOJICTBA C JaBHUX BPEMEH JI0 HauMx JHel. V3BecTHO, 4To
IIEJIKOBHLIA, JINCTHSIMU KOTOPOTO NMHUTACTCS IISNIKOBUYHBIA 4epBb, pacTeT Ha KaBkaze ecrecTBeHHBIM 0Opasom. [lostomy,
MOYXHO TIpEAToiaraTb, 4To B Ipy3Wu C IpeBHMX BpEMEH BIANENHM CHOCOOOM TMONYYEHHs MICNKOBOTO BOJOKHA. JTO
cooOpakeHHe TMOATBEP)KAACTCS B IOMIEIIEM [0 HAC IEPBOM K€ TPY3MHCKOM JIMTEPaTYpHOM Npom3BereHHH SIkoBa
Hyprasenn «MyuenndectBo Llymanukny (V B.), TIe «IIENKOBOE JENO» YIIOMHHAETCs, KaKk OOBIMHOE JKEHCKoe Jiesno. B
TIOCTIEAYIOIINE BEKA M3BECTHBIE TPY3UHCKHE YUEHBIE U ITYTEIIECTBEHHHKH COOOIIAIM O CYIECTBOBAHHMM IIEIKOBOIYECKON
JeATEeTIbHOCTH, KaK BeIyIIel X03sMCTBeHHO! oTpacid B I py3mn. OcoOeHHOe pa3BUTHE MOIYYHIIO IETKOBOE TPOU3BOJICTBO B
XX Beke, HO ¢ Hadana 90-bIX TOJOB MpOLUIOrO BEKa IIEJIKOBOE JEJI0 OCTAHOBMIJIOCh. BOCCTaHOBIEHHME IIEIKOBOTO
IIPOU3BOJICTBA JOKHO CTaTh OCHOBHOM 3a/1aueil HallleH CTpaHBL
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HISTORY OF INDUSTRY

THE FIRST STEPS OF DEVELOPMENT OF INDUSTRY IN ADJARA
0. Gogolishvili

(Shota Rustaveli state University)

Resume: This article deals with the first steps of development of industry in Adjara. The sity of Batumi became
a very important centre of industry in the whole of Caucasus as a result of transportation of oil products from Baku to
Batumi. The special vessels for oil products were manufactured in factories, that were specially built for this purpose in
Batumi. The port of Batumi became of the world importance.

Capitalism invaded in the agriculture sector of Adjara and as a result the production of tea, citrus, tobacco and so

on were developed.

NUCTOPUSA NPOMBIHIVIEHHOCTHU

IHEPBBIE ITAT'U PA3BUTHUSA TIPOMBIIIIVIEHHOCTH B AJVKAPUN

O. I'oroaumBuIn

(FocymapcrBennsrit yausepcuret Lllota PycraBemnm)

Pe3rome: Tlocie moctpoiiku 3akaBka3ckoit xene3Hon moporu (1883 r.) u3 baky mucrepHamMu CTamy MOCTYIIATh
HeTenpoayKTel B baTymu, OTKyZa OHM 3KCIIOPTHPOBaJIMCh Ha pbiHKM EBporsl m Asun. Bckope Oatymckuii mopt
npuoOpest MUPOBOE 3HaYEHHE; OBICTPHIMU TEMIIaMH Pa3BHBAJIACh MPOMBIIUICHHAS U KOMMepUYecKas *H3Hb ropoja. B
Havane XX Beka barymm cram TpeTbHM TOPTrOBO-TIPOMBIIUICHHBIM IICHTPOM 3aKaBKa3bsi C BBHICOKON KOHIICHTpAIHEH
pabouero kiacca.

Kanuranuzm oxBaTuin U cenbcKkoe XO03iUCTBO Amkapuu. [loUBEHHO-KIMMATHUECKHUE PECypChl Kpas ObLIH

TIPUTOTHBI IJIs pa3BEACHUS IPArOLEeHHBIX CyOTPONNIECKHX KYIbTYpP, TAKUX KaK dail, MUTPYCHI, Tabax.
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HISTORY OF SCIENCES

NEW PAGES OF OLD SCIENCE
+ L. Urushadze

Resume: The paper includes interesting facts of public activities of a well-known first-rate physicist, Director of
the International Center for Theoretical Physics in Trieste (Italy), Nobel Prize winner, professor Abdus Salam. His
untiring efforts resulted in establishment of the center theoretical physics. The paper also considers public activities of a
prominent Georgian theoretical physicist, one of the establishers of electrochemical physics (quantum-mechanical
electrochemistry), a corresponding member of the Georgian Academy of Sciences, head of department of general and
theoretical physics of the Georgian Technical University, professor Revaz Dogonadze.

NCTOPUA HAYKH

HOBBIE CTPAHUIIBI CTAPOM HAYKHA

+ JI. Ypymanse

Pe3tome: B cratee mpuBeneHbl MHTEpecHbIE (AKThI OOIIECTBEHHOW AEATENBHOCTH IIMPOKO HM3BECTHOTO B
COBPEMEHHOW NMPHPOJIOBETIECKOI HayKe KPYMHEHIIEro y4eHOT0, TUPEKTOpa MEX/IyHapOAHOTO IIEHTPa TeOPETUIECKOM
¢usukn B Tpumecre (Mramms), maypeata HoGemeBckoit mpemunu, mpodeccopa Abmyca Camama. B pesymerate ero
HeycTaHHbIX ycwimii nmpu OOH Obln co3maH meHTp Teopernueckod ¢usMku. B crarbe Takke paccmarpuBaercs
JeATEeIbHOCTh BHIHOIO TIPY3MHCKOrO (DM3MKa-TEOPETHKA, OAHOIO U3 CO3/aTeledl HOBOM OTpaciyd HayKH —
ANEKTPOXUMUYIECKON  (M3UKH  (KBAaHTOTO-MEXAaHHUYECKOW DIEKTPOXHUMHHM), WICH-KOppECHOHACHTa [ py3mHCKON
aKaJleMHMHU HayK, 3aBexyromiero kadenpoi odmeit n reoperndeckoit Gpuznku ['py3MHCKOTO TEXHHYECKOTO YHUBEPCHUTETA,

npodeccopa Pesaza Jloronansze.
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