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00 d006m30L 0308039,
dgsbogMgdal obgzn, M-03 dgobbogemal dodgtoal dgdoaagbgemo ydgndgbo babogmazgonl - g
wmgdgbhobymobobowdzgdal (96) o demogho yhmoghmgdgon bobogmazgdal
ddyemo  Lobegdob  (0h™ddobmzol)  ™m30bgdg0L, vgbgmzg  domo  Yhmoghmddgogdom
30dmb3gymn 36hm3gbgdal 30bmbBmdngtgdgol.

30639gemn 9b-0b - gemgdhermbol - 3bLOMIs 1897 odERNbY 2. 2. HmALbmbds. 1932-000b,
bgodrmbol ogdmhgbol d9dgz, 0bygos d o @ m 30 b 3 0 d o 30 b (0g3), Gmgmb d9ib.
00dMY3000909em0  ©oMZal, 3ob3znmekgds. . 0300903mLd o 3. 300096096zl dogh
3900m00300907¢ 0460 006HmM30L 93907 930b bgodhrmbyem- dhm@mbymo dmgmo - dobmzal
hMo. (bygemmbytn) dmgmo. dgdpamddo dbndzbgemmazsbo gobwd dohgcool ydotdoggbo
39300039090 bobogmo3gd0l dongds, doma m300b90900Ld O YOHMoghmJdggoal 3obmbgdal
000039b0. 9dab dggao Hadmyanod Mebadghmzg 030d. 9hm-ghmn doMoman Mg -
gmgdgbhobygmo bobomoggdolb qodo 3o (9603). XX . 50-00b0 bemgdnob
©obygdnmo  smdmhgbogmos Godwgbndyg osbgymo gb. d3oLmob o3d3d0Mgdom, dgnE3om
BoGdmagbs dhmdonbmzal 03g09emgdol dgbobgdsgs.

96 dmbobogmgmol  mmbo  bobal  yhmoghmddggdsdn - gMogagoionemdo,  bybdo,
gmadhermdoagbohydbs o dmmoghdo. gb-gob, Mgdbog dmogho Yhmoghmgdgwgos oM
obabnamgol, ¢ 93 ¢ ™ b g 0 b YbmEgdgh, demagha yhmoghmgdgo babogmazgol 30 - 3 o ©
b o b g o L. gb-omd dobomoo adobabnomgdgmn  ®a300909M 9000  domo
1600090hmaohaddby, ®-bog obobo gobozwNdb odmoabsl o Yhmoghmddgwogdobol. gb
36mEgbgon  dndnbobgmdlb  dnwdogzmdol  3obmbgool  (gbgbgns  0d3yembol,  0ddyembob



dmdgbhob, gemgdhyema dybhob, mgddmbyto s 0aMombymoa Gogbzgdabs o bb3.) oE3nm.
9603-0b @obgnmakgonlomgal dgho dbndzbgemmazsbo ngm XX b. 60-00b0 Bemgdn, GMmgbys
30dmot3zs, Gmd Jobmbgdn dgagbomod ymhm  0gnbodgbhndo  bobogmozgdol -
3306390000300, mo30LyRemo  bobom 33063900 OdBgbogmn ob  dMol; mobodgbmag
Botdmeaqbqonm, bogdg 330930 9. 6. 3 M b o0 bd gb ¢ ol dmzmgbolmob - 3306039000
»00(HY3939000m00" 3obOmbgdal dogbnom. 88 dm3mgbol GHomEgbmomngn dblby 2ghzgbmdom
06 36LYOMOL. 3bmdngmns 33063900b g93bo LdbgmMds (,,06MAdH0"). Mmommgyemo domaobo bado
»039600008". gb db. 330bdncon Gogbzo dobzgmow ( 1965) dgdmomgl b.0mameoydmady, o.
mo3bgemndgd o 3. bhbdobbgnd (LLOZ) o d.- 0. 306ds S 0. b3ddyad (0dd). o0 dgganbamzal,
3396330 m3e0b 69190msb ghmac, . mogbgmmadgl dngbods emgbabyba 36gdns (1988).

»939600" dobmdomo (Hgkdobos. sbbgdomo, ,039600" mo30b90x60 Tybdhod. 0go 339639000
16O009hmddgogdal Bygohms. ,09M0m"  odmb3zgymo  yhomoghmgdgogool mgmboal -
3390760 Jhrmdmenbadnzol (3dc) dgddbs gbo3-0b 13bnd3bgemm30b9Lo dmbodm3zatns. ddzgodo
3bmongm  03nbodgbdnt  bobogmojms  bLodMogzemg (ab. gbbogma) dmogoghb 6 339603
(m00mgyemb bod ,03960") s 6 gdhmbl. 330l 1bs oMb dyo W gy Mo dmd ™
b 9 0 0, ®-0md dgdzgmdnm bmbiEngmegds YOm0y mJdggdd 0bsdgbhyé bobogmszgdl
dmdol. gbgbns: agmbmbo (y-3396h0, gemgdhérmadsgb. yhmoghmgdgogonl gowaddebn), W+ o
70 dmBmbgdn  (bybdo 6Em0gO®Idggd0b  owsdhebn) s 8 3wmymbo  (,xgbm"
1600090 mJdggdol aoadhobo 0mBmbgon). gobs 0dolby, mgmMos dmombmglb 3093
6odgbodg bobogmagol 96bgomool, G-gd03 3J00m 29M2gMhmonm dsmdmhgbogma o dMal,
393., 3 @ 3030 H ™ b o (3Maz0hoEenmo yhmoghmddgogdol gosdhobo 0mBmba), 30g b o b
L 3gowmdo®mgodo(g. b Lhobobphymo dmEgmal msbsobdop, gl babogmogn dbm393L
39960mm00bgdymo  gemgdhem-bybho Jhmoghmddgwogdol LedghMosl o babdmddbolb gb-mo
dobgdl) o ULbz. ULy, dbhnbobogmozgdol gom3zamalbobgonm, 33093b  60-89 dgdho
033b0dgbdhnMo bobogmogo.

39000690000 3000 gbghangdol  dobmdgddn, MmEs  d90dgmgod  PaNMIdgT3YMo
3hmbhmbgdobs o bgahtrmbgoal (by3emmbgonl) Bdmdgdn o LHMYIHIES, ShHmddotrmzal
dgbbogems  ony30bgds  bgbhogmmzab  bydmmbms  phmoghmddgogdol  (dnbhmzymo
16000900 Jdg0900b dogmgdal) o 93 JOm0gMmddggonms s by3emmbms dobsbnsmgdemgdom
(9egddénemo dybho, dobs, L3nbo, dogb. dmdgbihn) aobdnbmdgdyma dobm3znl m30L90900lL
000039008g. 006m39089 dndobotg Mgodangdol dgbbogemol od ™ doMomo  dndabl
9dbobytgos.

dobmzgymmo dogmgdn s0bghgds ™o @Hodol dmamom: 139bmdgbmemmanyto o 39emab
339000 mgm®@0odg (330) ©adyakgdnmo dmgmgonm. ngd ndob dgbobgd, Gmd dobhmzym
dogmgolb  adbdadnmmogol oMobymmmzabn  dobol bobogozgdol aopgwe byiwmmbms dogM,
Bodmoyggbo o oodydogs 3. 0930308 1935, 093-0b g3obznmatgdal dMnb. ghoddg. gb ngo



99639603906 Yo EOEILHYMES dbmemmeo m-dg8mbgonl (3ombgdal, 1947-48) o ddndg
dgdmbgonl, @oblLogymbgoom, 399HmMymao d90mbgdal omdmhgbol d9dwga (XX L. 60-00bo
Bemgdal obobyabn). 335030 003-do doMmzymo dogmgdal mGozg dmogmb 0ggbgogb. dMab
0dob 3q00, O™ gb dogmgdo 89303d06HMb b330mMbmd 33060 3-3mbyt bhtydhysb. ndab
godm, Mmd dhmdalb 00bhmzn d0o30mbibogmomzsaba  330bhnM-dgdeb. LobEHgdes o dabo
dgbBognbob hbggod dom.

bobnsmal  Lodbgegmggon, o0bm3zal mgmtdnsdn obobogozgb obgm dmEgmgol, M-90d03
000900890300 bob@Hgdol ©obodogolb gl oy ob dbotg. dog., B3gomyd ob dnhmenbod.
dogmdo 6ob obalb Bodmbgyma dobmzabdos dmdMomdol jmemgdhonbo dbobyg, goblbym
dmgmdo 30 - doymol 36obgndnm gobdnbmogonmo ghmbobogmazmaobo dmdMomdsba.
dobmzolb Lb3s dmgmagol (goabdmasgdyma, B899boynon, odmyzngdgmma byzngmgdal,
3obhghymn) 89dmblgbgdyem ™mé 33000969L doamdal dmMal dhomgydo  dEaNMmo
1309300. 30bnbogmgdd 03Mgm3g dobmzgymo ©godingdol dmogmgdn. dobmzymo Mgedi3ngdal
3063gem dmegmdo (1935) dobhm3ol dmgdgogds dobdy oEgdnmm dnbmzgym bobogmoidyg
3odmbohyemo ogm dobhogn dmhgbosgmybo mbddmmo. dgdwpgg b. dméds dgddbs d 9w g gb o
mo o0dmzolb dmogmo. 8d mbo dmgmal ghmazsdo dgbsadgdss d0bm3zob ™ 3 ¢ 0 3
16000 m©gmo. bod. 96960z0900L 9égdo 04969096 dobmzyemn Mgodi0géob 3o G o d 0 M
IO MdJoygmdm@gwmgob. 003-0b 3ob30m3tg0d LddMZdPMYdNL Yyhowmgdal
396hGdo dmagdpe, MmEabyg omdmahobgl o obbbgb ddodg dncm3zgdnl gogmaal dmzemgbs
(1939, 03. dh®obAdbn, ™. 30bo; em. donghbgton, m. ggtndn; 1940, 3. YMombO®30, 3. 390MJo30)
0 30bgm dobrmzyemo gbghzgnal 3sgdhogyemo (bodbgbdm o bedgykbgm) godmygbgds. XX
b. 40-00b0 BgMgoal dmeMMELb anbym mghdmdnbmzgymmo Bobmgdal Ggodi3ngdal dgbbogems
0 @odmygbgod Gmamdi Lodbgphm, obg3g dobhmzswn mghdmdnbmsymo  bobmgdab
33bbmM309emgo0l dodbom. Lo Jo O m 3 9 e ™ d 0 g6-0bd O 3g3-0b MmgMbnsdn 33¢mg930b
boogydzgemo  hongoto 3. dodobobgmobmgds XX b. 30-006 bgmgddo. dab  Lobgemoboo
003030069090 00 bOmobomzal dgho  @d0gImo  0gd  bodobizmopn  dohmzymo
3mh9bgnomols o  dnbm3al  dogbom  by3emmbms  nbonznEpnommyé  damdabgmdsms
06bgdmadnl dgbobgd, Moy 9hmazaka bobodmMmdgpns obbymo o 9. 6. 3mabhghmo
dmgegonbs. dodabobemabmanl nge d0bmzdn b33mmbmd dbmEndEngoal (3eabihghgdal)
36Lgomonl dgbobgd @odmoygbgl o gobaznmotgl 1943 m300mb 3. dodobobemobm3ads o
dobdo dmbogyggods (0. 30d030dg, 0. 3m3dgmgndzngmn, g. $oemodzngmo, M. 2003h0 o Lb3.).
0900033 ob3nmobd Mddwgbndgbyizmmmbasba Lobhgdgdolb dgbbogzemal dgmmegdn, G-gdog
botdohgonm 0gbd godmygbgdymmo 003-dn, 390dm, 939009930 aabhmemgosms mgmbasdo (3.
dgdmbny, 3. $oemodznmma, o. bgemodznma); dobhtn-amial mgmtmosdo (0. 30do30dg o bb3.);
HMbbEmoENY&d© 0630M0dbhnmma mbnwohmdyma doBobolb mgmMasbs (0. dodabodg o
bb3.) o 303gEbo3gMymn 0bdiEngdal 6380L0L MgMEnddn [d9w93900 dg2odEs M. 2009hHabY O
b. 367139603m30L dmbmaoognodoa ,,303960L03gMY 03bgEnsmd dgmmen Modgbadg Lbgyemal
33906 399obogodn" (mo., 1984, Gyb. 9b608g)]. dgoddbs ,3006M0ymo" dgmmeo s dobo
30dmygbgdnm dgbbogemogm 0gbs admal hodal dnbmzyema Mgodingdo (6. 200300 o bbg.).



dyomaEyMo 9b9Mangd, 339930 Logotmzgemmadn 60-00b0 Bemgdal obobyobdo honboby d03-0b
ob. atgn - 319G s domamma gbghangdal 603. ngn dgobbogemal dnbm3zdg dodwnbatg
0bgo 36mEgLgol, G-mo EhOhmLbIE 00bm3gy bobhgdol dgadmgds goegegb 100 dgags-8g dgho
9696300. 3936. gb OMRN 3000MgdIM©Y HEOE. 003-0bd o 9b03-0b dnbobyg, dyomgoyco
9696309000 003-0b 99b3gk. dodod 9. b. ,,398mMbyG0 RVOGN3900", 0-9003 dmddgwgdgb 8dd-do,
3060000dn, GLgmdn o Lb3. badebmzgmmdn 33emg30 dgogEytn gbgézngdal 003-0b okado
o0bym dobo hobobzol dmdgbhnabsy, mozedndmzgmaw Loadobms. dgeb. d3o. 93080300
0bboodydhdo (doggn, 2006-00000 - 9. dbEMMbN3d330em0l 03080300 0b-(hn) o dgdamd, YRGm
bobdHgdoMOE, MbY-0b Bd030L RV3-HOL M9ME. 130d030l 3dmgEMsdy, dgdwaa 30 dobm3ymo
03000300  LOT9ED.-33. madmbdhmbasdn [dgdamd dowon  9bgkhgngdal  dobm3nmo
03000300 36MOgdyn M0MmMIH™MM0d, 1974-00000 - mbY-0b domoema 9bghrangdol 030dnznl
0bboodyho (dgmn), ohmddnbm3zgdal doglh dyomgoytdn gbghangdal a-3300dh900bd O
3000900l dmobmddol 36mEgbgdolb dgbbogemom. gl godmazmgzgdn, M-90ds3 00dgo dobEd
dbommanym 3odmzzmg3zgol Lodmzahaskgm, ghm-ghma dozgemo agm o3 dodobmNo0m.
30639mo oym bohggbgdn, ©m3 by3mmmbbyimmbol ybhmoghmnddgwgdaobsl gobddogogn
dnognmal  obbgomdnm  odmbzgnmo  ByzoemyMo  3mbgmogonmo  99399hHgdn  930MO©
dgodmgod  dgbomdymmo  ob  hobdymo  ogmb  Mgogdanol  dgage  dhmddntrm3nwab
30dmbhygmmEbogo by3mmbgdal yhmoghmddgogool 9:399dhgd00 Bddmemmm dpamdstgmaosdn
(0. 3m3agmgndzngmo, 6. 200300). 335Lmob, baBnboLBIMAgHY39emgdo ngm 30mbgdal dmsebmddaly
mMby3mmboodb Ggodangddo dobmzgalb LhGydhnbol 9039dho (m.3m3semgodzngma, 0.dshsdgema
o bb3.), d-03 99b3gc0dgbhoE OELHYIMES 936M. dobmzym dodm33emgzoms 39bdMdo
(CERN). d6mdomo od @gogmb dogbods 3. dgmmododzogmal  Lob. 36gdos (1973, o.
3m30emgnd3nemn). d0M39moE d0od3ngb guMomgds 0d gotgdmgosh, Mmd o6 dgodmgde
aoHmInbOmzyme  ©godingdob  33080g0hMmbyme  dmgmolb  ydyemm  3edmygbgod
b335mm™bg0dg 30mbgdal aymbmaddgdal Beykommal dgbsdsdaol gbghgnadg Nn3km sdsagmo
9696309006  3-33006(hg00bm30L, O  @ebaz0matglh  330Bngohtmbymmn  bobgdgrzemomo
dmgmo, 6-do3 ombyho  gdudgh. dmboggdgdn. gl démdgon  dg30s  dntm3gdnb
amdmasbemghol  ©god3ngdabodn dodmgbogn dbmdomo Eodemdo, 6M-bdg dogbods bLLEM
bobgemdb. 36gdnd (1977, m. Zmdsgmgndzogmo, 6. 2003h0, LL3gdMSb ghmow). dgdramd,
00600390000 30mbydal yhmogbhmgdgogdal dgbbogmms Babndotms domo oogobhzoly o
300300()39-00006mgdnl baghmm b300bgoal Mmgmb. ddyds3900L dodabmymgdom.

00613900000 30mbgoal Ybhmoghmgddgwgdol 33mgze m.3m3semgndzagmal dogbh gogdgmd
©9006OmbBg (5. d030306030m3b ghmoE) o Hed dobhmzdg (3. Lbobhhmadgbmab ghmo),
30030b(h30L 3GmEgbgodo dombgdabomzal Ggmabhnzabhndo 99399hgdolb dgbbogmal dodboom.
3ot3zgem dgdmbggzadn godmygbgdymo oygm 33m-do d931do3907emn manbma-masbgemadal
330003mHgbgnogmybo  dgmmeon, bmemem  dgmbg  dgdmbzggzodo - 9. b, dobodobo
1000900 ddg09000  Mgmehozobhyco mgmbdos. dobomopo dgogan dpgamdsbgmol odsdo,
hmd Mhgmohngobndo 30bgdodogol 3om3zdmolbobgos 03039 ®0golb 9o39ddhL odgmgge, MLy



3603039000 3oxobhzal  gugdhe. o3  33wg3gdol  dggagde  gpedgdywns o
3m30emgnd3zoemol  dmbma®mongnadn  ,,3-d90mbgdol  d(h™MAdMm3g0m0b  Yhmoghmgdgogdal

0gmmoob boznmbgon”, M-bog dogbods b. dybbgemndzngmal bob. 36gdos (1988). dglbszgmomo
0g6s 936 gm3g 30mbgdol mMdsagn goadybdzal Mgodungdo 33ncgbyzemmbosb d0bmzgddg (6.
200700 o bb3.).

XX L. 80-00b0 Bemgdoob  bogobmzgemmdo  dodnbobgmdl  doMmbgonlys o
d306gdobdmboobn  bobRgdgool 33o0m3yma  bHGYIJHOab dgbbogems, ®me3wd3nM3zgmo,
36Mgmahn30bhyeo doamdom, 233Rme mgmMool dgmmEgdol godmygbgdom (dbmdgol
dogbodo Lodobms. ydomemgbo o B3gE. bod. obsmengdol LodobabhGmb | 36gdos, 1983, o.
000y30dg, o. 3mdogmgndzogmo, 0. dohsdgemo, d. hohbybodznemon). dgdgmddn  33063-
ob(hn3306m3nmo  Lobhgdgool  (dgdmbgoal)  dgbbogmms  gogtdgmms  dghg-bmemdohgtal
33bhmemgonl gadmygbgdom; ao3gmEs ab33b6g00 33063-330M3m0 Yhmoghmddgwgdgdal
306030063960 bobogmal emGgbi-bhGndhytal dgbobgd (m. gmdsagmgndznmma, o. dMhgodg,
0. 00093049, o. Mybgszn, d. hohbybodznema). dogmgdnmo dggagdo d9damaddn iEILEHNMEY
0 0304b06g0em0 0965 LbgosLbgd Y3bmgwo d3dhmbol démadgddo.

XX U. 70-00b Bgmgdal obobyabdn 00bm3nem 3odm3zmgzsms goghmnobgdnem nb-hdo (daa0 -
©30bs, GYLbgmn) 0bobobbBotdghyzgmgb o  demdmshabgl  bobogmoime  3dymoEnyMo
0000009000  90399ho  dogogmn  9bghangonl 006m3900L  ozobgdobol. od Fddm33em9390dd
booyydzgemo hoyygots ob. dodobmyegodl - Mgmonhn3obhycd 003-b, Modoy @obodnbrmds
d006m390d0  dodnbotbg  30mEgbgdolb  Mgmodozobpndo  m30eLadMabom  gobbogmzal
0330eMg0emMOd. o3 dodotmmygmgdnm dbndzbgemmgobo dGmdgdo dgoddbs o. €oddodol Lob.
domgdotngalb 0b-hdo, G-9003 O20AEY 3. @dMLI30bndz0mal o 8. dgbmgdodzngmal
dmbmaMox30ddo ,,H9moh030bGhM0 d00m37E0 B30d0gs Lobosmemal a3hmbhHol Bymedsgndddn"
(083, 1993, abgm. gbddg). dbmdgdol Eogemabomzal 39eal 339006 mgmGEsby
gmahngobhned 003-do bobdsmeal R3Gmb®dg 93dhmbms 23303L dogbods Ladobmz. Lobgemdb.
369dod (9. bggmadznemo, 3. 3okbg30b0d3nemoa, d.bombodyg, 8. dgbmgdodzngmn, 2009).

33930 9b-0b mgmboal obadn dndnbdbgmdl dkozsmno dodoMmygonm (330603900l
0mgmbool  bd3ombgdn, 23YRMe  MgMMool  godmygbgds  IEOHO30em 33060 300bn  bobgdgdnl
dgbobbogmog, dnbdgobo LodghMngda, do0dHmbymn dmEgmal gobznmakgds o dodmygbyoy,
3900, Lb3oolbzd dobmbymo dmEgbol godmzzmgzs o bbg.). nbzemydoyta 30mEgbgdal
dobd@odymo  m30090900L  3odm3m0bgodme  ghmnsbo  dmbBgMobmzal  hadmysgmndgdyemno
03hmdmEgmmonl 360bgndn (0. mo3bgemadg Lb3gdmob ghmo), oagbogmns domammo
9696a0900b 3oMOH™bgdnl o 3nmbggddy aoobg3al 3obmbBmdngthgds - 33963 m3ab
Bgbgdn, M-9003 300MMbONL 33963 LEHMYIHNOIL YdgommE sbBdYMOL (d. mo3zbgemady
bb3gdmab ghmo; gl dggan GMgaabhmoMgdymns, Gmambdy smdmhgbs, N343, 1987).
oanbey, GMmd gb-ob Phmoghmddywogdol mobddgMmsg  mgmMool  abawmgddo



dgbodmgdgmnd  ghdombymo  Gogbzal  dgbobgzol  3obmbal  obggzs, dgagddbs  Lod.
9696309000 969dn by3emmbyddg d0mbgool BMEHME0dgdnl aldghboymo mgmbons (bt
bobgemdb. 36r9dnd, 1973, o. mogbgemadg bb3gdmdb 9P MO®), OB FoMOTNN Y OB
969630900b 36 gdo dodnbabg 3mELg00L 0Ybdgbhytn 30bmbdmadngtgds - gemmdsgmyMo
070M0d, ®-0b dME00303030900 @dodmnygbgod abgmo ga399hgoal gadmbomzmgmaow, G-mo
30m30e0bbnbgod dgydemgdgmns dgdaymmgdal mgmbonl i3okmamgddn. 3odagmyda bodgdhMoal
k3930l ghm-gbhma dgbodemm d990b08dol Loxwyd3zgemdyg Jotms. ogndozmbms dogh (o.
bgemodzngmn) domgdymons byemmazabo B3nbol dgdmbgdaly S MIHabyto docombgdal dobomo
b3gdhErnbs o dgdmbgdol odemal ®300909000 M3000d9m0bbdgdmn dMbghy; 3gtdomb-
0b(h0gyghdombal  ddygmo  damdabmgmonbomzal  JLbobymme Moo  d3megbanagmal
d93mb3930d0 d93mm0308907em0s Mgmahngzobhyto obhmemgds o sdmbbbopn dmegmmgdo,
6-90bo3 09969096 3306 3mbaydal L3ggdHembim3nada (d. bgemadznemoa o Lb3.), 3306 3900bd O
™930hmbgdal momdsmy ghmaobo ombgbabmzal 3o - ob. mmzomybo SU(8) Lodghtne.
©9hHoMo ool dgbbogmmaema od LodgHE00Ob odmdnbadyg 030d. dggagdn: 3306 3900bd
0 mgdhmbgdol dobybo  meboxdbomdgdn, 330639000 dgbgzol  Jymbggdo o  CP-
003060000 ™Mm00l oM M3930L 3ads, bgohtrnbmlb dobgdn o bbg. (3. 09690060, 2. Adsbgnemo
o bbg.).

30006mbymo 0b3mBonmo 3hmiEgLgdabomzal gobgnmotgdnmns nogkmadymo thgdbozs, M-03
30006mbyem 0308. dmgmgboms qabmm BMal dmbghal Lodyomgodl ndgmggs. dgnddbs LEMSG30
30006mbgdol d0bm390mob Yhmoghmddgogdolb Mgmodnzobned Lykomdy oxydbgdymo
3obhmbyemn dmEgmo o domomgbyhaghndymo dobmbymo dMogmmmdnma d0hmEgbgdal
dmgmo, G-dog Jhmdmonbsdogyho dogmgdal gobyzghol dgwgas 00090d dgmbgnemo
3oobmbgdo (m. 3. gobhgemo o bb3.). 3obznmobgdnmons gb-0b 86dBMA3N30 33060 3yemo
mgmMos o bohzgbgdny, Gmd domo Phmoghmgdgogdgdo dgadmgdd Y3900  0gbob
330639000 9636M303 YOMghmgdggdody (. nMomgmasndg). manbma-masbgemadal
339003m(9b3nool  dgmmeon  godmygbgonemo 0gbs  dowogmo  gbghgngdol  dopbmbgdal
06939000 350069300 30bbghs, 9¢m0bghd PN ©d NN 30933b¢h30L gdbdgér. dmbogdgdn dgntg
0 ©0E0 3Nonbggoal ofgdo (3. 3oMbgzebodzngmn, . bemgdhgbim o ULb3.); 330bhyto
Jemdmnbodnznl o3otaemgddn dgbbogemogmo ngbs doMmbgonly o $o3emgdal Bakdmdgdbal
0630180700 o GOHTdE dGdEMY300 3OmEaLgoal 339090l dLEd3HmAG J3939, dsnblbbo Pt
00dmM3000907eg00bmob  o3o3dntgdymo  Lbodbgemg  doMmbyem  orobgdgddo  3odbgzal
6g00bd0gbon 3ymbggdal dgdmbgggzedo (gm. bemgdhgbgm Lb3zgomb ghmo). dgdmmogedgonmad
bgogrogmybon K°-dgdmbgdnl dobomo bb3dmoal bodbal goblbodmzgtal dgmmen (L. do¢nbosba),
-0 3ddmygbgdymo ogm LLG-LbS o 8dd-do hohakgdnem gdbdgendgbigodn. dgdydozgdyemno
by3emmbgdnly o 3ombgonl gmgdhMmdogh. gmMdoeghmegonl gobbadmzéol dgmmeo
3000039030  0d3ymbgdal bOmabdogzst obgdo; dgbbBogmoammas m®mdsagn dgdmopmdgdal
30090900, doggdymos mbmdyms domo Logmabeol bobgédmmazmonl godmbsmzmgmor,
0gmbogmoe  dgbbogmomos  d90mbgdol  0d3zndomo  ©odggool  Bmaongbhmo  sbbo, Mol
boo3yd39emdg3 3obnbodmaks dgdmbgdal gmgdhtrmdagb. Mowoybo (03. (Hygonhozs Lbzgdmasb



96moE). d931d5390790d  dnbotyma 3mEgLgdol nbod. vddmobygdal 93900l bgMbo
6900b3096ML30b0db0 bobogms3g0abmzal (3. hogemgadzogmn).

9.33000b0odgd (dymaokgm . LEHMEdbM3mMb ghmo) Loado Ggmobhnzabdyto bobogms ol
0dm3obs  ony30bs oYg30L  Hdob obHMEMgoddy, M-03 oMo obal  dgbbszgmogmo
dakgemotnzabdnmo bobegdgdobomzgal. dobgg (93bHEMsmagm 6. dgmdbimonEghmsb gbhmo)
30dmnyg3obo  3obhmemgdgdn, M-g0dog  (3boo  dbal  om3dalbnbgoymo  Baboazmo
00000090000 8 gogbmdal gx399hgon. gb  3-gabdmdogmgdnobo  obghmemgdgdo  dgoiogl
393069000 y36m doot 0bym®dddgnsl, 3oy bgdobdogho Ebmodomo dbsgmmanyha
30bhmemgdgon, 8dobmob, domo  8dmbLby  dmombmzl  3bmoogmn  dgommegdol  dzabg
dmognEn®gdsl.  odo3g  93hmG0ds  3odmny3zobgl  sbosmmmaoyta  4-3obBmdogngdnsbo
30bhmmg0900 o BoodMgl oo bbol Ebmoogma 9.6, mMdsgn m3zmal 3mogmgdo.
d90033039L 30em0dGPma 0630M0dbhmmn ©gbgdal 8gg00b Bmgasmn dgmmoon, M-03 3bmdngma
a3dobo ,gauging equations" bLobgmom. gl dgmmo o o. 330bobodol dogé dogmgdyemo
09mmogmo godmbabyemgdgdo 0bdhgbboyMop godmoyggbgds dbmaymomlb bodyzebo 23093900l
d0g6, 396dmo, 330639000 O byzeEmmbgonl 0308030d0.

1967-73 bgodn bghdybmzal (3mbznbm, Mybgme) dowomo gbghangoal o308. 0b-¢do
390030m0609L sbogmn doamdd dowow 9b9Mang0dg dndwnboMyg 96 dMszmmonmn ©ada©gdab
36mEgbgonl Mmambi mgmboymo, b3 9Judgbndgbhyema  dgbbsgemabomaznl. od 3. b.
0b3mnboyt  doamdadn,  3mEgbdn  ©od0IdYE  dmgYEmonm  bdbogmazmo  dmMab
033060090000 dbmemme ghom ob Modgbodg aoM3399% bobogmoglh, bmemm obothgbo
bobngmo 39000 bgogds gobodndgmmmgds. dbgmo doamdd YRkm dggbodedgds domamm 9bgthangddy
dodonboby  36mEgbgdol  mo30b9096g0900 o Y@bhm  d3ox0m  @ddmo3emgbl
16000900 J390900m0 Mo  30bmbdmdngthgogol. 0bimmydonbo  3mEgbgoal  dgbbogzmal
39009390 oanbd d b dHhodymoonbgzododbhmdo(bigmaobgn) gb
bbgogalbzs  Yhmoghmddgogdoms  Laghmm  dobobosmgoemgdn, JdMOMbmy  3306M3yemo
LAOYIHYMS O O30 3396039000 ™M30L90900. 0bzmNBoyMo doamdolb dgdydogzgdal,
0b3emydoybo  30mEgbgoal mgmboymoe ©d  gdb3ghndgbdhnema  dgbbogemobomaal, sbg3g
dobadhedyto 0b30Mm00bHmonl sgmdmhgbabsmgal 3. dgbhzntndznmmlb bb3gomab ghmow dngbodos
mgbobybo  3Ggdod  (1986). mobodgtmszg gboz-ob  33mm.  Logobno  o3ybodgbdnMo
bobogmo3gdal Loagbhmm Labyobgool dogdo, Lbgoobbzs dogmgdal @oghmndbgds o ghm
dotnmo  1OHmnghmddgogdedy oy3sby, LozbEg-hmal ULym yugbhm dgobg dMggddo
dodnbotg dmzmgbgonl 33emg3d. 99b396. odm3zmgzomd dobomoo dodobmygmgdss by
1036m domomn 9696000l babogmd3mo oebgdgdal dgbbogmey, Gog boghiEg-Mmal dgnty
06gq0L dggbodadgos. ddabmzal gobznmamgdym 939y690dn 9d9b9896 babogmazmo gngobdnMm
0dhgobgoemgdl.  3o3., Lbybohe POmogbhmddgogdal ooeddhobo W o Z  dmdmbgdo
003000300390  mgmboyme  0gdbd  bababolbokdghyzgemgdn;  domo  gdLdgb.
0dmhgbobomzgnl CERN-do d909dbo obogma 3bhmbpmb-sbghndbmbpmbymo jmemasnghon, M-bog
bogdobobo 9bghgnd 3Jmbd od dMBMbgdNL OOSEYONLmZaL. 1983 gl  bobogmogzgdo



omdmohabglb (L. 306 gt dggto, 3. GPO0S, bmdgemal 3Mgdos, 1984). Lhobosbhymo
dogmob  dgbbogmmo oghdgms  gmgdhemb-dmBohtmbymm  3mmonghdy LEP, G-o3
b3gznogyMo od dodbobom3zol dgnddbs CERN-do. o3 odhgotgdgemdg dgbbnemgdyemds
9963960396(hg0ds  dogogmo LOBdYLHN OdEILHYMS MgmEoal bedocmNdbmds. vdzodoE
1o0gbo odhdobgoemgdns CERN-dn, 0ohogz00dn (0dd, 93960dal bogombogmyba sdhdotgdgemma
a0MGHmMmM0Y, FNAL),  30ddyMado  (3gtdobns,  aghdobymo  gemgdhembyem-
bobgbmpbOmbymo 3gbhéo DESY) o bb3. Jobm3. 930d03mbms dowbgzgdo ohmdngbo3-ab
996396. 30d03odo ddhgogdemgdal godmygbgdom dm3M3907e0d, dodomoEs, boghmod.
396(hE900L ddhgotgoemgddg dmdydeszg o Loghmod. 3megdhn390000 Mbsddemdgnmdnl
hothmgodn. Loadobmzgemm 36l dobmzym 3odm33mazoms 3oghmnabgodyma abbndyhob
(con0bs, Gbgmn) bg36r0-939940bd (2010-00006 da3a0-dn  bogotrmzgemb  bmamgdnsbo
Bobdmdoagbgemns o,  bzgogemndg). 1958  03an-ab  odhgotgdgemdg  dgbkremgdyem
9963960d96(hg0d0 bgodHrmbgody dMmHmMbgonl addbg3znl 339m0bL yHITYG0 Zddm3zemgzal
bogyyd3zgemdg ob. dgmmenm oo LodybHm obabodmams 9ba3-0b ghm-gthmo 03ybsdgbdnMo
3060dghtn - 30mb-by3emmbal yhmoghmddgogdol 3mbbdobdo (b. sddwemmogmo Lbggdmab
9600500).

XX 1. 50-00b0 Bgmgdal dobyMymb 8. dob2o30dob o 3. hodmzobal bgemddmzsbgemmonm dogyo-
do 393730300 O d03M db. dokyaabhMmatgdgemo bgmmbabymgdn. bbggdnbasb edmyznwgdmam
dgngddbo bodghbimmmzgobn  30dgMs (3. hodmgobo, 3. dobsogmmzn, 3. Gmoabodgogmo).
dbodgbgmmmzabn  dobmzyemo Ggodhmbo  (dgbgmo). 1981. dombgzs  ogm  gb-gdab
6930bHGOE00L 0d db. 360bEndnl d9dyndeggos, M-ob Logyyd3zgmdgi d0gm bHMdghymoa 30dgMo
[emgbabytn 36gdns, 1970, 3. hodmazsbn, 3. Gmabodgogma, m. sbomonsba, o. demaboboobo
(bmdbgmn), Ubb3zgdmab ghmol. . hogmzsabol bgmddmzsabgmmonm 9693030  d0gm
0 mmeMmghmnsba dogbohmbhtodzoyma 30d9Mgda, M-bdg Botdshgdom nygbgdbgb CERN-
do o Ubgh3dybmzol (3mpzobm, GYLgmn) odhdotgogmbdyg. 1976 doxe-do LMY
1b03ommybo  5-dghmoobo  LHGEdghymo 3odgholb 03gds, G®-bog doGomoE ©EIHIIHMMI
04969000696  Loghmod. mobsddbmdemmadnl  gdudghndgbd ,Eab3-do"  (Bgmabhnzabhyto
0mbodogoyda LhGodghymo 30dgho). absastmall dgddbals o od ggbdgtndgbhdo dabo
03696m330b0m30L 8. dobzogzndgl (bb3gdmab ghmow) dogbods Logobms. Labgemdb. 36gdao
(1983). dbnd3zbgemmazabn bodydomgon hohabmo doMmbgdal LB3gdhbmbimdnal abadn, Mol
390093890 ©ddghngmo ngm H1, A3 o bb3d 0gdmboblbgdo (3. hodmazobo bb3gdmsb ghmao).
bogogd. mebsddbrmdgmmdnl hobhmgodn doagn dmbsbogmgmadcs Lgbdgbmzgal 8dhdotrgdgmdy
00639000 3yemmbyd 39emdn 3ombgdal Goosiamo go3dbhzal dgbbogmadn. o3 (3c09ddo
306m3gemac 0gbs dgdhbgyemn dombolb dmemamndgdomos o @ondmds odemal djwdngs (3.
mobndznmo 1Bb3gomob g9hmo). Lyhdybmazal ddhgdoMgdgmdg mby-ob dgoznal o30dozmbmo
237930 1978-85 000330600000 0300300 33bdn6hmdnbs o 1,96 3g3 dobol dgmbg yhzgyemmeo
3066m ob. doM0ombyem Ogdmbobbl (bodobmg. bobgmdb. 36gdns, 1986, b. sdogmemdgma, o.
36M030mod30em0, 3. 3939endg, 3. bogmadadyg, 3. 2mModg o Lb3.). 93039 2319300 Lb3gdmab
9bhmo dgobbogems Lc+ 00Mombol odogds, XX U. 90-006 bBgmgddo 3o ,,EXCHARM"



bOgEIMOd. MbdTdOMAMAINL habhmgddn gobogbdm L c+ o sh cO habrdnobo Grgdmbablgdal
0demab bbgoaalbgs stbgonl dgbbogme. by3emmbgdal gots, stbgdmol bbgs BodzzaM3nsobo
boGdmbogddbgdn. ghm-ghomo dbgmo  Botrdmboddbol, 0dmdotal bzmomo  gapGmbdo
9963960390 ymo Job3zgmaow dgobbogmgl mUby-0b dgozn-do (3. bomGodg o Lbg.) d3an-0b
bobgbmaedmbhtrmbdy, dndhm3sabo 30dgkal godmygbgdom, ydbodo dmdydogg Lagkhmadmabm
30mgdh03mab ghmo. dgabbogmgdms gowodybh3zol Ggodingdn gohmbdyg, doMmsymo
6909309006 399060030 O 93dMANgYM0 daMmTIMgmdgdn (adIMMbymo Mgdmbablgonl
0bmdomogdn)  dobmzgyw  3hmoghmddgwmgdgddn. 03039  23yn0  dmbobogmgmdcod
99b63960396(h90d0 07gmabol (gdsbns) 33093000 39bHEEL 8dhdakgdg0dg dmematndgdymmo
6030009000 O dmakndgdyma Bodndbal godmygbgdnm.

XX 1. 90-006 bgmgodo dgo3n-0b 3nBogmbms mba 23n930b dogh (0. mg3dadg bb3zgdmob ghmog
©d . hbondg bb39dmMb ghmo) ©Ydbal 8dhgokmydemgody dogmgoymmo gqdbdgcm. doboagmal
00030039000 LO3d39emBy  hodots  Mgmahnzabhndo  by3mmbgdals o  dnbm3zgdab
bbgoolb3s  d06m390mb  ordbgoal  dgdebnddgool  33emg3s  (dnbm3znemo  dodgtoab
®30090900L dgbbogmms oo Lndzzcngobs o domogmo H9ddghobycol dobmogddn) o
050030000 0b IBYLHS 93335600 3rmEgLgdal dobsbnomgdmgdn. bmzmbndatlbzal (Mybgmo)
d06m3nmo i30d030b 0b-hdo . Jybodab ydyowmm dmbsbogngmonm XX b. 70-006 Bemgddo
doggoemns dbndgbgemmzobo dg9a900: dntzgma 99b3g6mndgbhyemoe d9dmbdos 330bdhnMo
999hMm0bsdnzol bodobmenabmdnl 0gabamgdn 3.1 g3 9b69MaNddwEy O 8RNbEY,
md doymbo 6%x10-17 3 dobdogmgdodg 296 3093 bgbpoemmazabo bobogmogns (1971);
3063gmo  99b3960ndgbhyemo  dgdmbds  330b¢Mo  Jhmdmnbadngol  dmangbmo
B0bobbocdghygzacmgos 2 3ag 9bacangdsdwyg (1972-79); Ggimboyma Lodybhrom gendmds p,
W © P-d90mbgdol odogdal aabn333zgmn gmgdhembym-3mbagbmbymo vbndogmainab
36mEgbgodn, p-w, P-@ O W-¢ 0bhghygmgbzool dmzmgbs o domo ademal nd3nomo
06bg00; odemgbghaghognem dtgdo 2E

XX b. | bobgge®ado oo ddhgobgdemgdol 939d0dyg (1953, 36n33903960L bog. ao., odd;
1955, mmybgbbol bog. ¢oo., 8dd; 1957, 0330, LLGZ) domemgbghznnmo bobogms3gonl
9bhmogbhmn Bgobhm ogm 3mbdmbybo bboggo-0. gb-md gb bgodm mgdg 0bskhnbgdl
db0d3zbgmmdsl - 3mbdmbyéd Lbozgddo 9b-mo 9bgtand bdoMo 093G domony, 300MY
0dhgobgogmgdnm  dgndemgds  0gbol  dogmgdnmo.  bLogobmazgemdo  3mbdmbyéo  bboggdal
dgbBogmol obygds (1936) dgndgmgod honmzaemmb Hh3gblb g39y9sbsdn 9b93-0b gobgnmabgdal
0bobynboco.

1949-50 bgmgodo 00emd16089 830l mboob 3900 d bLndowmemgdg dog3n-0b dbogmasdhs
00b0ddbhmdgmms dogh g. dbpbmbogodzngmal bgemddemazobgmmmonm (d. dndogmadzngmo, O.
dobzogndg, 3. hodmgobo, 3. 3obadg, 3. 30b3odg o bb3.) dv0gm ,ynbyemm3zabo dods". 1950 of
©o0bym 03300390900 20 LA 0odghtnl 30embmbal  3odgbom. LLM3Z-do 30039



omdmhgbogmo 0dbs 9. 6. 3 3 6 0 3 © 0o gb-gd0b (K-dgdmbgdn, L-30dgbrmbgdn) ,mbE30380
33990900".

1953-60 03300390900 gogthdgemes 1800 d Lodowegdg (nogmdybo), dgbyzngmgdyemo
30mbmbol 3odghgdom, 10 3g3 9bghrgnsdy. dbmayemomdn docmzgmac dqgdhbgyemo odbs d =-
30396mbgdnl 330em0.

1956-59 doggn-0b  moboddrmdgmgdds  LBGO®RAMIdgron  ghmdgh™aobo  3mbgbbagnyto
300960l dgd3zgmonm dgobbogemglb KL 0-dgdmbgdnl m30b90900 o 30639000 88RNbgL domo
3demab 8manghmo dmEolb dgndsmmds (. 3MHemnatgsbin, 8. dobzogndg o bbg.).

1965 b6obygobmlb 3mgmbgboemdg Bdmzol ©mboeb 2500 3 Lodowemgdg, doogn-ob
3003 dm03b LOEYEOBdg (1968-00000 3. hodm3z3bal bob. baayka ,3bbdbgotrm ") sdmddgs
oboaotn ,3bbobygsbm" - 1000 ¢ gmagdhbmdagboholb mbghmdo dmmozbgdyma mbo
300mbmbol 3odghe (2 d x 1 3 x 0,4 3 B™mdgdnb), o 0mbadognydo JogmmMadghto - Modos
dgbodmgdgmo aobowo 1012 g3 gbgbgnol dmzemgbgdalb dgbbogme. odhinEws, GMmd
mMbobogmozmzebo jmgmasngdo 9dbhnegdl dobmbol dyembadghoaghonm 3masbhgbnem
dmegmb. bohzgbgdn ngdbs, Gmad dobdmbol LhGIHyEEL Hadmbogomndgdmaw Lagobm hm
009doh 900 NOm0ghmgdggonl babgcmdemnzmdob.

1957-59 Logom3zgemmdn 0bggod  godmygbgonmn  003-0b  3obznmotgds. J.  dgbgmal
dobgmmdmo, Lmay. dgbomazghoalb dndwgdotg Hgbodmbdosdy, 8dgbwo WMPT-2000 Hodob
bodoebrmg. doa30-0b 33emg30m0 dnbrm3e0 Mgogdhmton (06).

1960 0063600000 o0bygm 3393900 mmb  3obymazngmgdsedn:  ,bgodhmbmaMennnl”
(bgemddmg. o. dobzozndyg), ,dgobn  Hobolb  GMoosgoymo  9308ogob" (8.  bLotogmody),
»00000em()9d396MdhMmn Mooy ddbomomdgmbymonls” (0. babynsdzngmn) o
»390My9690000 006m30 i30d0300" (0. 393bemodyg). doggnal 3-89 dbmaygmomdn Jotm3gemaco
00bygl bga@hembgdal dotmzyemo 36g3gbool gdbdgM. 33emg3900. d03M Oboaskn (1988,
d. bywmono o ULb3.) mdyMo dmamndgdymo bgohmmbgdal @odbgzal aodmbozzmmgzo
3makndgdn  odomHgddghopnmye  Lododbggddg. o0  33w93900L  HobodoMgdmo
Hodmyogmnod 3 otndgdym-mdhninha bgo¢émbyemo 33993900l bo303d.
00b0ddbrmdgmmds  ,,3mbn", M-ab gebamgddo 0339309 bgohrmbgdol dobm3yem o
dogmogmbobdobyem  36gsgbogol, odobmzym  dhmzgbgddo  dybhycLoghiymmoe  bodgheool
©0063930L, bobe o doMababd 3rmEgbgdl dmemamndgdymmo bgopembgdabs s dnbmzgdal
1600090 mJdggdabolb. oM-0b  gohghgool dgdwgy, 03a30-0b  dobzgzom, gl 33em93900
3036 dgmo ©ydbsado 0. 13Mb30L Lbab. bgahGmbymo i30dagalb gmodmbsdhmGosdo 0ddymbyd
0godhmMdg 0dM-2. o owonhobgl o dmEghbabdognol dgdwgy dodmddgogl obowaotn
»3mebod” (4. Bymons, 2010). dgoto (Hobob @oby-00dn  bbzoobbzs  dgmmgdom



d90060390mMEs  MdENdEYMN  ©9399HJ00L 3o3emgbs  dobagmoms m3hngyk, 30bghninb,
©0bodoyt o d990b0396m 300909009. ©OLbN3gd0L dobmogodo bozmogthgdal LbhHMYIHyMab

dg3emol  33e930L yongbo  dbodgbgemmds 993l dnbmgymo  gbghggdogol
306300060900bm30L, 3gbdme, dmdszomo  mghdmdnbmmzymo  GogdHmMgdal  sbeggos.
obbn3q00l 3ogemgbal dglibogemo Bgaadhotgdal m30b90908g, GM-gd03 93 OboEdMgddn Ybo
0gbol  @odmygbgdymon,  dgbodmgdgmmns  dbmemE  idsmo  (mbgzoo  3gemoydob)
0933903hytal  dobmdgddn. od domogodo  bo3m0ghgdsdy  Mooszool  dmgdgogdab
dgbobbogmoe dox3n-do dg09dbd o dM-ab ghm-96m 3mEdmbhHomyd sbbdo admbids
bUGZ-do  30Gggmmo  OOOEHIT3ghdhybme  (85-100 K) dobgyge. d6-ob  94b3gb.
d9Lddemgdm0Og00 YRMM  oxdMMmM3S, MmEs dob 000805 dgnddbs 0boydaommoydol
90033090 3Mbhyhoa, G-03 BdOHIMO©Egbs ,Uynms" (bgodmbgdnboged mazolyogem) a-
30dmbboggool  ddogm  bygobmb. 099300, 03 Hgddghohytymn  GHOENVENYMO
doboomdmEbgmonl abadn Ladobmms. dogn dmnstgoyem 0gdbs LLGZ dobdgdonm Bodygzeb
0690909 gdo. o0 33993900L dggagol dbmoyemom bodgpb. LOdMEsMgds bojmmgdow
03bmdd  060-8g dodnbotg  LOTdomgonl  obonEHdEmgool  odm. . EgEbmmady
bgemddm3zdbgemmds  dobmzym-Jodonho  3mEgbgdal  33emg3zel  otsdghommyt  dgod
bbgyemgdda. dgobbogemgdmms dnbmsznm Mgogdangddo bocdmgdbogma HModondol Gmagmb
00360, 31939 30dmbLbazgdnl 39emdn d0dnbotMg ahdamgdymo ©na3Bns. g3abolodmztgommo
3600bhomyMo dgbtmal g3gdhgoal Gmemo 83 3hmEgbgdda. gebymayngngosdn dgnddbs modyMo
o bLBGMVR0 bgohtmbgdol d9Hn3530M0 ghgddmegon, G-gddog, mBodghye 3Moghngodo
30639, 3odmygbgonm 0dbs 3 gbm m g mmdom g3 oy 6 o igobgdo; dgogdbo
890306 o dobobdzgds bymgddo BHodondalb dgobg 3mbgbhEoiEngdal  gobodmadn
303066, GM-03 30dmnyggbgdms bogobmzgmmb bagmmdnl LaddEmMgdal odydoggdabob
dobobggzgds o @obgob hopndonemo  Bymgdol  dogMopoal  3mbihbmemal  dobbom,
30b0L0dm3hgomes  (bopondol  dgdpzgemds dhdmboghyem  bogmgdgddo.  1967-68
0gogdhmalb Loddgmozhyg godoabogb 2 39330 -0eb 5 dgaszd - dwg, dghonéd dmbodo
00MRdd39dnl 3mEgbol abggbboggngntgdom. ddol dodmbogl 9.6, MmERObBMAnggdnsbo
bgemmgbybn  bomoobmdol godmygbgdom, -03 dgoddbd momasdmdymain  gemgdgbigdnl
8900030690089 (3.amdgmoyMn). 1973-75 G73mbbHMYJ0obal demydobal o380 dgz30mmaL
3060mB00dgg30 17063030 mmanbogob oddogdymo o3%0m; db. mOmasdmdymazn
demm3gdal 3odmygbgdom dé-ob Loddmogthg addotmglb 8 d9a3th-dg; MgodhmMdg dgnddby
ddemogho o0 Hddghonnbnme 3maddwmgdbo dbowo 3M0mggbymo ©obogotgonly o
00 Hhgddghodndnma  dokygnzggdal  000009; ©odmbiogs  dmdotgdymo  boddemsztal
MOE0O3070  3mbohnMo;  gondobs  0Mm-0b  @odoEn3gdgemo  LobEHdol  BobdomoY;
30bbmMngmd  3homagbymo  boaayMal  Mg3mbbhdndgns, G-03, mbgzdo  dBmbab
BoGdmgdal godkmol gots, dndbag nbobozs mbgzdwn dgeondal Botdmgdol godbabyg.
390093000, d0930-0b 36 @oongdzd ddmazh  dobhm3ymhHgdbmmmannd  994bdgtndgbhyem
3033emgqLoc, M-093 HotgomEs Ybadgbhyto 33mg3zgon 10-400 K bgddghobytym
dnogmgeodo 0bhgbboyto bgohrmbyemn bo3ogdnbs o 3-gadmbboggonl dotmadgddo.



1990 LOBMRVEMYOL bobogmal Bgbmemam dog30-0b 06 onbyMs. Maomoghondo dabagngdabs
o 3odmyygbgdgema dotmzymmo bob3e30L babogmn dgndnbs o LagoMm3zgmmab gonhobo
10093900b dg3b. 0300090000 ™m030L0 33w930m0 0G-0b Lagnbmgdgdobomzal; abhgbagma
bobogmo dgodobs 8dghngol dgghmgdyemds ddoghgods. gohghgonmo dé-ab 0bagtrsbihtydbhnob
Yon3bhmbmgool  P86ybzgmbogmas  doogn-do,  dhmdyba  gbgMgnal  Lagbhmodmbabim
LOORIBH™ML  (090L) (H9dbognMn o 030bobLyMa dbobodghom, dgdndozwo dGhmgdho (3.
006modndg, 8. Loabowndg, 6. Jomodadg), M-0b dgbodeadabag, 2002 dgbdymes 06-ab ©380b
939000 GdomdgHondo bobogmolb o oghmzama domomo odhngmoolb djmbg babhgbgonl
©0009h™bgos. d9LL  €g3madgboznnm, gobabogmgds dbmogmomdn dmddgwn  Lbgoobbgo
3mbbHMNI300bd O Hndob Eobdadtgddg Logotms. 3-89 dodmygbgdyman s3mblgtzgdnl
bggdolb obgtgzal dgbodmgdemmads. dndEnbaMgmdl dmemodatsigds bybstn m3gobol ht.-
b. bog. odMEIHMMsbmab ( 8dd-0b gbghaghngnlb gdothodgbhn, The Pacific Northwest
National Laboratory, PNNL, Richland, Washington, USA) bogbhom bsdggbogbhmzzmagzomo
bodydomgoal hopamgdol dgbodmgdemosdyg. Jobmzgmo 030dogmbgdal dogh 9603 o 003
©okado  domgonmmdd 3900939008 (bmamby  mgmb.,  obgzg  99b3gh.  33em93900L
d0d0mmymgo0m) gobadnbmos ol 93hmbodgho, M-03 3Jmbod Lodebmzgemmdn hogobgonm
bogbrmod. s Bo303d. 3Mbaggtgbizngdl, LddmBoydgdbs s Lb3. MMmbaldngdgdl. godmmhgyemo
3m3ymabmdnm BakZgdemmds dadmMal Limemgdo domagmo gbghzgngdal 9b03-0bd o 003-do,
domogm 9696 angddg dMomglom 3hmEgbgddn, dbg3g doLOTIMO MVNSENYE 0308030dn, G-
9003 LoLHgd. HOMEIOME o300 Foadmnsb 330389 (8ds d83960dbn). 1976 mongmalbdo
hodotrd XVII baghmed. 30bxghgbznd domamoa gbghangdol o308030do (g. b. GmAgbdhgab
300633960bi300), M-03 mb Bgemobadn gbhmbgmm hotgds 0d J399b96da, Looy dgbogtgdal
9L dodotmmnemgds gobLagnmtdmgonm dMab gobznmamgdymo.

o O mobodgzomo b, 9. 3bbOmbnzadznemal 03080300 0bbhogho, mo., 2009; b g
0d30mo0 o, gmgdgbdhotye babogms3md 30d030L gabznmotgdal doboman ghodgdo, 36M.:
we o+ 000 04O Mg 530003000", M0., 2005, AH A POHMUKaAWBUAN ., HavynHato ¢
Inbbpyca, T6., 1980.
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6. ®m0bodzoemo

0. 200300



99396 oMmymao 636039000 O d0Mm30L RB0d03z0b 3obznmamgdal doGomasgo
903900

dz.6. V U. 096dgbds 30emmbmaymbds ©gdmibohgd 030607 s obyygmazgema babogmozgdal
(0(h™adg00L) s6bgombo.

* 1887 39Mdobgmmds 930dogmbids 3. 3gbids omdmohobs oty gmbmgngddho. * 1895
396 30bgmdd 30B03mbdd 3. M9bhagbds dmdmaohnbs Mgbhagbaol Lbnggdn. * 1896 ykdbady
0308030030 o. 09396 9ad ddmohnby d3bgdtnzn Moomagdhnzmods. * 1897 abamabgemds
0308030030 2. 2. HAbmbdd omdmohnbs gmagdhbmba. * 1898 oykobgds 930dnzmbgdds d.
309600 o 3. biEmMEM3Lad-30960d doogmgl o d90L6d3mal dmemmboydo o Mooydo. *
1899 0bgamabgmds i3ndnzmbds g. 0gdghymmdd d¢dmohnbyd o- s d-godmbboggds. * 1900
036bgdo 030003mLds 3. 30k dd ddmahnbs gbbnggdn. gghdobgemds i3ndoimbids d. 3gmab3ds
Bodmoyggbo 330b0900L d0dmmagbo. * 1902-03 3. GydghaymMeds s nbggmabgemds dgEboghads
03. beognd VERNBIL MdoMIgHoytn otaddbgonl 30bmba (Bobogzemgdal 3obmba). * 1908
396 30bgmadd 30d03mbds 3. 3ongghdd 9. GYBIMRMMOEML ghmoE odmogmbs o 3gyemo
ddbhymo  dogbmbobommaggdol dmgzemgmmo. * 1928 dobzg g90dsbgem 130d0g3mbmob 3.
doyemghrmob ghmo oondzmdgls gl bgembobym (oL gonggh - doymgbol dmzgmgemo
16megl). * 1909 3. 3ongghds s nbgmabgemds 030803mbdd §. dobbgbds dsmdmohobgl o-
bobogmo3gdnl oo ymboom gowabMo mbgmm gymgsdn gozwmabob. 5. GgdghamMods o
0bgemobgmds 30d03mbds (). Mmobds osdh3nEgl, Mmd o-bdbogmazn 3gmoyndol ™Mo
0mbndgomo dhmdnd. * 1911 3. Mgdgbhymbdds 030Moys dhmdol dogbom oM
3d3bdhnmo 60bhmzal dMLgdMds. * 1912 0bgmobgedd 030803mbdd h. 30¢mbmbds godmogmbo
,00bEmm30b0 30096d" (30mbmbol 30d96d). d93LbhHE0gmadd 030803mLAd 3. 39Lds dgmdmaohnby
30bdmbymo Lboggdn. * 1913 ©obngdds i3ndo3mbdd b. dmMds Bodmoygbs shmdal 330bdhnMo
dmegema. 9dgthnzgemds 030803mbdd 6. dognngigbds godmds gemgdhtmbal dybhn. nbggmalgemds
0308030030 3. dmdemnd 99b3gtmndgbhymoE AdEENbY, Mmd dntmaznl dybdho gobobodmahgds
9m9dgbhol  Gogomo bmdboom. * 1919 o0bgmobgmdd dgzboghds 3. SLHMBAS  dozM
dobb3gdhbrmamoogn o dobo dgd3zgmdnm RoboEge3a3d gwadabhgool 0dmbpmdgdo (3ob-
b3ggHOMacd30l dmddggdal 3nbindn 1907 Bddmoygbd 2. 2. Hmdbmbds). 9. GHydghamdds
30bobmME0gmd bgemmabyho dobhmznmo Mgodzod N14 + a » p + 017 o esdh3ops, Mmd
ohmdol oobmzn 3903030 dmHmbgol (dob3g 1914 0306mond dobm3zdn  3GmAmbgdal
06190M0Y). * 1922 ddg60n3gemds 30803mbds o. 3md3dh™bdd godmaggems Mgbhagbol bboggonl
3000930 bogmoghgdolb gemgdhermbgody o oddhgoEd BMHMAHNOboL 9GLYIMOd (Hgtdnba
d9dmomm 3d9603gemds i30803mbds . gmoyabdd 1929). * 1924 d3bhtngemdd 930603mbLAY 3.
3039e0d hodmogogmnod 036900b ghm-ghmo 033bsdgbdnMa 30bmbo, 9. 6. doymal 36nbindo.
396 30bgmdd 130d03mL3d 3. dMmd EoddYdogzs 033000 dm3zgbams M9anbhMEnal sbagmo
d90mE0 - 8dmb3g3omo dgmmeon. * 1925 3mmabongmds 030803mbgdds b. gonwmbdomds ©o
2. 906069330 dgdmomgl b3nbol 3bgdo. * 1926 ohogngedd i30d03mLAd 9. 0390dnd EOdNDY
b30bobo o bHIHOLEHNZOL dgbodedolbmos. * 1927 3. dLHMBAS deBgts dnbmznl 6dalb gbgbrgnal



00dm3009079g0d  bygemmbms  Momgbmdsdg. * 1930 osdghozgemds 030803mLgdds 9.
wmyhgblbds o b. omEgnbgbds o039 Bogmmddmbo. * 1931 3. 3doywod 06-ddgmab
9emgdhembgool  L3gddhenl dLobLbgmo  Badmaygbs bgod®obml  8bLgdMOEL  dndmmgdo.
0d96039eds 30803mb3d 6. 306 g 3hosxds dgddbs gmmgdhbmbhonhngno ddhdotgdgemoa (300
©9 3Ma0xnl ggbghohmbn). * 1932 0bgmobymdd 030do3mbds 2. hg303ds dmdmahnbos
bgodyrmbo, Gmdgal 96bgdmos 1920 030607 GgdghamMmuds. Laddmms 030dn3mbdy (.
030096303 o 3gtdobgemds 030803mbdd 3. 3000960960add 0306gL, Gmd Shmddnbmzo
93909m0d  3OhmAmbgdnm o bgahbmbgdom. 8dghnigmdds 930d0dmbds 3. 9bghbmbdy
omdmohobo  dmdohbrmbo, dby  sbhogmgdhemba  (0b0bsbboG3ghy3zgmms  0bgmaligemds
00003mbdd 3. otsids 1931). nbgmobgmmds 930Bozmbgdds 2. ©. ZW3iOMmROId ©O 9.
Jombmbds gobosbmbngmmgl  dobmzgymmo  gohoddby  bgemmzbyto  ohgotgdyemo
36mbHmbgdom. 9dghoggemds dgabog®add 3. 0hnd sgdmahnbs gohghondo - Byogmdool ddody
0dmpmdn. * 1933 hobgds 0dojmbgdds .  Fmmom-3onbod @ Y. Hodmd
99639603906 ymoE A3H3039L gJgdhmboly o dmBodmmbal dbndngmoins. gghdsbgemds
030003mbds . dHghbdo o 0bgmabgmds 30dogmbds ™. 3b0dds Fodmdgl Ihmbmbab
dogbogynéo dmdgbho. 9. MgdgbhnymMEdd ©d 0bgmobgmmds 030803mbdd d. Mm0g3dbhds
99639603906 ymoE  oddRH3nEgl  d0bdhonbal E=mc2  moboggotmonl  dobrmgdmmds
d06Om3m0 3dMogdbgdobol. * 1934 03. gmemom-307600d o 036sb3dd 030803mLds 0. Jmemom-
309603 d¢mdmshobgl bgemmzbyho Goomodhogmod. 9. 13ghdod Hadmogogmnds 06-ddgmal
0gmMod o dgdmomm obowoa, 9. B. bybho bmoghmddgwgds. 9. Mgdghambeds, d.
mm03ebhdo o gghdobgmds 930803mbJodoimbads 3. dobhgids omdmahabgl bysgmdoal
09ddodg 0dmpmdn - dMogoydo. LOOdMmO Qdozmbds 3. hghgbizmzds b. 3930emm30L
bgemddm3sbgemmonm ogmdmohnbs bamgds dGdbENbhnmamgdo Lombggddo Ggmabhnzabhnmo
bobogma 3900l gogemoabob (hghgbima-3030emm3z0l 9x39ddn). * 1935 nsdmbgemds 30d0gmLdy 3.
07309300 000030030 d0Om3YE YO0 ghmddggosms mgmbad ©d bddmoyggbs dndmmgbo
dgdmbol  oGLgomdnlb  dgbobgd, G®Amol  gog3wom  bmbEogmegds  Yhmoghmddgwgde
673 ™bg0L dmtabl (dedmohabgl 1947). 8dgtnigemdds 030803mbAY o. gddbehgedd smdmahnbo
160bol  0dmbmdn U235, * 1937 3. obghbmbds o odghoigemds dgbogthds  Lob.
bgog®dong®ds  30embmbal  30dghnl  LOdNIENgonm  dPdmMohobgl  doymbo.  a¢Omogds
030803009030 9. LYatMgd o 3. 396ngd dmendEgbal dnbmzalb gohtmbgdnm dMAdz0bb
33L0bmgdal dozgemo bgemmabybo gmgdgbho - (H99bg30ndo (0Bobsbbobdghyzgems Gybidd
Jodogmbds . 39bgemgg3dy, GmambE g30-dogboydn). * 1938 ggdobgemds dgboghado 3.
09m9d o 0bgmobgemds dgsboghds h. 3Gobhhogngmds dmdmshabgl mgbdmonbmanmmo
6909309006 3mHMb-3hmpmbymo 3ogmo, Gmambi 306L33we3md gbghgnal byotm. 3.
09090 o 3ghdobgdd 030803mLdd 3. 3003309390 ddmMahnbgl 306L33mazms gbghgnal
300093 9bmo bgodmm - babdomodE-0dmpnmo gogema. * 1939 gqghdobgmds dg3bnghgods .
30600 o 0. dHh®obdobds omdmshobgl  PGObol  dobmzol  gogmads  bgohEmbgdom
obbnggdolol. o 3L ¢ & 0 g em d o Bdodmbdd . donhbghds o ™. gtndds sblbgl ™.
3000bd o 9. dphGobdsbal ggdLdgMndgbhn. . donhbgkds od dm3zgbal dbobLbgm
dgdmomm 36900 0000300 adogmozs". LYo 0gbs ogmaal 2043360 dobm3zywo



390930006 dgbademgdemmod (20333600 Mgogd3nolb 0gd @ddmmd3s vdghnzgmmds a30803mbdd .
bzogmobds 1934). odgholdgmmds 930dodmbgdds . dm3zekgbdd ©d 6. Jmhbmyads
omdmohabgl 3gemondal dbyodydo 0dmdmdn He3 (063bdLbdMdghy3gms d. memnogeb@ds 1934). *
1940 0dghnzggemds 9308030mbdd . 39GLEHAS d9gm dgdhdHGmbo - gmmgdhbmbgdol Eozmydo
odhdotgdgman (1928 @odmogmbs bmMzggangmmds dgpboghds 6. 309Mmgd). 3d9603gemads
030803009030 9. 3030000630 O 03. 90dbMbdd ddmohobgb 93-9 dJodoyto gemgdgbdo -
bgdhyboydo. vdghnzgemds 030803mbgdds . 3MmLbmbAY, 3. d93-396603 o 9. Lyatgd 6oLTNMBY
9-b060gMo 39000 obbnggdnm oobobmgdgl 85-3 dodonbo gmgdgbpho - Sbhodhoyde. * 1941
0dgbo3gmmds dg3bnghds 3. LndmMads o g. d93dogmobds odLNbmgdgb 94-5 dJodoyMo
9madgbho - 3dgmyhmboyndn. * 1942 7. 0396dod Robobmbingms dobm3zsan d0bm3Eo
20337600 0909300 M0300039 bgemddmzobgmmmonm 830w Mgodhmdn. * 1944 3. bodmbads
bb3gdmMdb ghmoE dLNbmgBs 95-9 o 96-5 Jodoyto 9gdgbhgdn - d8dgMozoyndo O
30960ndo. * 1944-45 Logmms 30803mbds 3. 399Lemghdd (1944) o 9. do3dogmobds (1945)
Bodmoygbgl 93hma30806 900l 300bizndn. * 1945 16 03¢mabl sgmedmambdomb ywoodbmda (8dd)
30bbmbgngmy  gdu39ndgbhyemn dobmznmo 903gmYgds (ogmanl 20d3n6Mo  ©gogiEng).
0d96039mds 39360969030 2. dobobbind, . 3mmgbgbnbds o h. 3mMogmmds asbnbmgdgl
61-9 dodoybo gemgdgbdho - 3Mmdgmoyndo. * 1946 odghogzgmdd dg3bogtmds a. addmzds
Bodmoyggbo L0000 0039m7g00b" dmgmmn o osddesd Jodoym gemgdgbhms Lobmgdab
09mMns. * 1947-48 abgmabgeds dgbnghgdds h. emobgbds, 3. doyoc3gedy, 2. m3nsemnbad
o U. doygemds ogmdmohabgl 3-d90mbo. 8dghnzgmmds 930803mbgdds 2. Mmhgbhghds o 3.
dohemghds  dmdmohobgl K-dgdmbo. * 1948-50 odgb03gedd 930dodmbdo o. Lbgemd,
30b0009mds 030003mLAd 2. GHMOLMDB3Y o LadgMMs 30d3MLAS 3. B3n3d33d 9P mdsbgmabgsb
00dM7300090e8© 5¢dmahnbgl mozabyoema bgapbmbal 6-cadems (0b0bsbbotdghyzgems o3.
Jomom-30300d 1934) o g3admdglb bobgzabodmal dgtomeon. dgngdbs o 3obznmabo
006m30L gobbymo o 3mmagdhoydo dmegmgdn. * 1949 ddgMozgmds 030803mbdd 0. 3.
303069630  Hodmogomndd  03Mombymo  Mogb3zol  dgbobzaol  3obmbo. . Lodmbads o
03960039dd 530803mbds L. H™Abmbds EodLNbmgdgl 97-9 Jodoyta gemgdgbin - dgemando. *
1950 0dgtnzgmmdd 030003mbg0dd 6. d0mM3emnbods, 3. 3Mgbwogds, 0. dmoghds o Lbs.
omdmohabglb bgogpGomybo 3-dgdmba. 3. LoomMads Lb3gomob ghmo asbnbmgds 98-9
Jodoybo gmgdgbho - gowogmMboydn. * 1951 0dgholgmdd 30dogmbds d. ©mohdd
0¢dmohnbo dmdohtrmboyndn. * 1952 dedmahnbgl gmgdhmbyto Mogbzal dgbsbzol 30bmba. 8dd-
do gobobmMogmal mghdmonbomymo bobmgdol bgemmzgbyba 0godins Ydobmoge s3gmdgdnl
bobom. * 1953 0dghnggmds 00d03mbds 3. 3gem-dobdd o 083mbgemds o3nBogmbds 3.
60dn2080d dgdmomgl 3300060 Gogbzo NEboymos o dsmdmohobglb PEboydmonl dgbobgal
300mbo. 339M039mdd x30d03mbdd . amgdghds dggdbs dyddhm3zsbn 30dgMs. byogmdoal
0mdonl v339mgq00l 3mEydhgddo dedmashabgl 99-g (396d0ndn) o dg-100 (s0bddhonboydn)
Jodoyton 9emgdgbhgool 0dmbmdgon. * 1954 moboblbgdo (LLGZ) ddmgdgos dotzgemo
dhmdyho gmgdhmbopayto. * 1955 9. bgakgd o dd9Moggmds 930doimbds .
hgddgbremabds Lb3gdmeb ghmow owdmshabgl obgpodbmpmba. * 1955-58 3. LooMMEDdY
bb3g0mb ghrmoE osLnbmgds 101-g Jodoybo gemgdgbho - dgbgmmggznydo. 8396M039emdd



dgsboghds M. 3madhodgMds godmds dhmbpmbol (1957) o bgodembal (1958)
gemgdhemdagbopndo amcddnodhmbgdn. * 1956 33960039emadd 30d03mbgodd ™. dohombad, o.
306300 o bbg. odmohobgl dbhnbgohtrmba. dd9M039emadd 330803mLx0ds 3. Ggabgbdd o 3.
30719630 9903960396y 0¢mdmohobgl 9emgddembyemo 3b¢Hnbgohnbm
(060bsbbotdghy3gems 3. doyemod 1931). ddghnggmmds 930dnimbgdds od o 00bads
0000a0bgL  bybh POMghm]dggdgodn ybmdal dgbobgzal 3obmbal obmzg3s, Mo
9963960390 YOE 3IH3030 9d96039edd 030803mLdd 3. 39d. . dgN336gLAd dxdmahabo
d06m3znmo  bobmgdol P 3ohomado  (0b0bsbbomdghy3zgmms  8dghnlgmmds dgaboghds  03.
06ob3dd 1947) * 1958 39cdobgemds 030803m0b3dd 6. dgbosnghds dedmahobs g. b. dgbosygtab
993990h0. * 1959 ULoaddmme 00do3mLaods L. 09em0sg3ds, 3. Lmemmzom3zds, o. dogogds
d99dbgl dnbm3al Bggbon dmagmmo (boddmms o30Bogmbol b. dmameondmzal 1958 6.
dggdbogmo dgmmeolb booydzgemdg). 003mbgemds 030803mbgdds L. oy3y0d o L. dosdmimd
303m0ambgl badghbzmybo 3odgho. * 1960 . dg306mgbdd dowdmohobs Mgdmbsoblgon -
3oobmbgdn, Gmdmgdog 3obognsb demngh odemol. * 1961 d. gge-dobds o vdghnggemds
030803m0bdd 3. bggdobds 23nRmd  mgmbool  booyydzgwmdy  dgdmomgl  gemgdgbdotryem
6B 300 3obngngoEnd. * 1961-70 0bsbs (bLMZ) ©d dgthiemada (0dd) ddhdokrgoemgddy
©00b0bmgBgL 103-5 (gmmyMgbboydn) o 104-9 (Mgdgbhaymbonndn) Jodoybo gemgdgbhgdal
bbgoolbgs mdm@pmdn. * 1962 d39M039mdd 030803mLbAS . Mggkaddbdd AdLAGYMY
30bLb303900 gemgdhmbyem o doymbyd bgohEnbmgdl dmMal. * 1963 d. 3g-dobds o
0396039t dd 030003mLds 2. 3300800 BdAMAYgbgl doEMmMmbgoal 3306M3nemo dmmgoa. * 1964 o
dgbog3gmdd nndogmbgdds d. gemgdmyd o 3. 00mM3gbds dgdmomgl 330bh o Gogbgo
,dmdbodmomos", 8by hoMdn. 0bgemabgemds dgboghds 3. dogbds (8dgknzgema 930803mboL o3.
0bgEOLMbOL 00099009 OYMbmMmOnm) Hadmaygondd 9egdgbihadyem babogmazmo dobob 6 o M
dmdadbob dggdoboddo gnmzogmyto 3o e 0 d O e o bodgh®ool L3MbHEbyMo © 0 O © 3 9
30bOL,b30mo G Yyw,308b0b 39mmb" g mogbhomddgogodol dgogasw
06060bbo6Tghyzgems o 39e0ol 330600 - 30g3LoL dmBdmbo. 8dghozgmds 930803mbgods 3.
0mhdd o 2. 30mMmbnbds 9mdmohnbgl CP 3mddnbotMgdnemo emybmdol (dgdmogmm bLaddmmo
00003mbdd . aoboyd 1957) ©obmzgzs KO -dgdmbgdnl odgmabol. 067339039600
bo30MmbdM dMGIHMEONddn (03960039¢m0 130803mL0 3. 30w gho o bb3.) smdmshobgl
doobmbo Q-, Mmdgmal sbgdmos 0b60bdbBdMdghy3gms 3gm-dobds 1962.

* 1965 Loogmmo 930B03mbgddd b. dmamNYdm3dy, 0. LHtydoblbind, o. mogzbgemadgd o
0d96039emds 3080309030 0. 633dyd o d.-0. 39b6ds dgdmomgl 330b¢ko Mogbzn ,;3960". *
1966 . mggMadobdd osbnbmgbds sbhnwgnhtmbgdn. LdsMMO R3Nd3MLAs 3. BYemombdm3dy
bb390m8b ghmoE dLNbmYBs 102-g Jodoydo gem9dgbihn - bmdgmoyda. * 1967 d39M039eadd
008030030 b. 3o0bdghado o 3030L(Hobgemds 90daldmbds o. LOEMSdds §hmAsbgmnlgob
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0dhgdo69dgemddg SPEAR (0dd) d0dmohbgl dopbmbymo do3magdn, Gog odmgge 3306039000
300909000  dgbbogemal  dgbodgmgogmmosl.  *  1976-89  yoboly  (bLbGG) o
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dmboydo. oM3ddhodhdn asbnbmgdgl 108-900b 112-dog Jodoybo gemgdgbihgdo: 3oboydo,
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