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Greduu 2001

MUHUCTEPCTBO OBPA3OBAHUA W HAYKM PECTIYBAUKY
~ APMEHUWSA
FOCY.AAPCTBEHHbIN VHXEHEPHbIV YHUBEPCUTET APMEHWN

EHITMBAPSAH EPEMWA BAIAPWAKOBUH

CO3JAHHE TONYITPOBOAHHKOBBIX ®OTOSIEKTPHUECKHX
[IPEOBPA3OBATEJEN COJTHEUHOW SHEPTHH H HCCIEAOBAHHE
HX XAPAKTEPHCTHK

ABTOPESEPAT

Auccepmatuu Ha couckaHue yyeHol cmeneHu KaHauiama
MexXHUUECcKUX HayK no cnetuasbHocmu 05.27.01 - “TeepaomeAbHas
SAEKMPOHUKA, MUKPOSAEKMpPOHUKa”

EPEBAH 2001
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Uinbhwhununipjwl phdwi hwunwwndby b 3wjwunwGh Mbnwlwa
Buwpnwpwohnwlwl Iwdwuwpwined:
Ghunwlwh nEhwduwp’ $-d.q.n., wpnd. d.N. Qwlnujwlb

MuwpinnGwywh pinnhiwfunuGbp® n.q.10., wynpnd. MM dwpnwiwh
$-d.q.p. d.U. Ubhpubpjuw

Unwowwnwn ugdwlbpynipintd «Spwhghuwnp» OPL, p. bpluwG

Uwnblwhununtpjwl wwynwwanipynilp nbnh YntGbGw’

2001p. wuwhmh 20 -hG, &. 14%° -hG, 3IMEI 032 Uwulwghniulws

funphpnh Ghuwnnut (hwugkl' 375009, GplwG, StpjwG th., 105, 17-nn

Gwulwybhp):

UU’IUDLUI‘L!I‘IUI’ILBJLUGD Ywntih £ owbnpwluwyg 3ME3 —h gpunwpwbned:

Utndwaqppl wnwpdwd t 2001p. dwpnp i7 -hi:

032 UwuGwghwnwlw@ funphpnh ay

ghunwlwb pwpnninup, w.q.p., nngkiw’ %ﬁ\/%\':{%h tQJ. UsGdjwa
g

Tema auccepmauuu ymeepxaeHa g ["ocyaapcmeeHHOM WHxeHepHom
YHUBepcumeme ApMeHuu.

HayuHbIl pykoBoaumeab: A.-M.H., npodb. MaHocan M.P.

A.M.H., npoch. BapaaHaH P.P.
K.gp-M.H. MeaukcemsaH B.A.

OdburuanbHbie onNOHeHMBI:

Beaywas opraHusaius: «TpaHsucmop» 3A0, r. EpesaH
3awuma auccepmauuu cocmoumcs 20 anpeas 2001r. & 14%° u. wa
3acedaHuu CneyuaausupoeaHHoro cosema 032 8 FTMYA

(azpec: 375009, r. EpesaH, yA. Tepana, 105, Kopnyc 17).

C auccepmatuuell MOXHO 03HaKoMumbes B Bubauomeke TMYA.
Asmopechepam pazocaad 17 mapma 2001r.

YueHblll cekpemapb
CneuuanusuposaHHoro cogema 032

K.M.H., AoLleHm [ 4

A AV, AXEMSH
074 - 2or

UcthuusSuuer cuRuLnEe ;funHauah,e

PEUU3R  urakuyuLNFE3NELE. Udwlnwlwh EGipquihplbph uwuin-
GwG L Eynpngpwlwd Juwlgh sbgnpwgiwl hbwn Juwwd hpwwnwwy
fuGnhpGbph  (musdwl  wlhpwdbnnp)nGp unhwnud £ ng Ghwyl
blyuinpwlwb LGEpahwyh wnnkl dpwlwd YhuwhwnnpnswhG
pnmndnpnwghly bGikGnbeph (DUb) oqunwgnpdnidn, wyl Gwb Gnp $nnnyni-
nwhl YepupwthnfupsGbpp Ywd Gpuwbg pwnlwgnighs dwubiph unbinddwlp L
Luinwpbwagnpénedp, app Ypbph wpbqulGuyhG bedkGnGEph pGnipwantiph
(wywgiwlp: Uk -Geph hwdwp gnuuwwywjdwewglnn swéynypltiph (LTO)
phipnignilp ndywpwinud § GpwGg GUuwdwdp npynn wwhwGeGEph
pwaglwquinpjwdp (Quubdwt b winpunwpddwl ginpp gnpdwlihgltp,
hwdwwwnwufuwd pelowh gnighs, wwppbp wapbuhd  dhewduwinptph L
Swnwawpnuibbph Gyuwwndwdp uyniGnigned, SEuwbhwlwb wopnegndd
L wwwpwunidwd  wbfubnnghwsh  wuwngnipneG):  dDnnnkblinpuwlwh
quwhwlwybbph  (bkd)  plnipwapbph  Gwhuwgdughl  wpdbiplbph L
wiunpwuwndws dbd -Ghph wwpwidbinpbph mwppbpneeynbp Jhwgned |
wnthubninghwlwi  wpngbivGbph  Juunwnbwgnpsiwl  wihpudbannegwb
dwuhl: UpbaqwlGuyht tGEpghwih  oguwgnpéiwl  wlhpuwdtinnipintlip
AQwjwonwih  Rwlpwwbnnegnuinud wywjdwbwynpywsé £ ng Ghwyl
tyninapwlwl  fulnhplbph (neotwh whhpwdbnnipyudp,  wy Owlb
opqulwlwh  tGEpqulypplbph  vwiwdnipjwdp L tObipgGnplulwb
whlwhunipyncG ébinp phipbpne GGwwnwenedny:

Ussulhbununt@3ul Lvnusuye. UpdwurwOiwl  wéhuwshb
puwnuwlplbpp (UURE) unwgdiwl hwdwp wmbutninghwih dawynud, Gpwlbg
npwhu LMO  oquwagnpébine  Guwinwlny: Mwwnpwundwdé UUG  -Gbph
owwnhlwywl b Yurngywéspwihb plnipwanptiph htitnwagnunud: 36wnwgnunt)
phihwlwl  waptupy  dhowdwypbph,  fGhnpnbwiht L nguopwdwbne-
ywlhwanyl  Swnwquypliph  wanbgnipntlip wyn pwnulpliiph  Ypuw:
Uwntindt 4k, nph LMS —p hwlnhuwbnd £ UUR -p: Upwls) wbfulninghw
pwpanp  theywpymppwdp L 06 Gplwpwybgneppwdp DA -Gtph
wwnpuundwl hwdwp: Enwgnnbp ded -h plnepwaptph Gubudwénip)nt-
Op wwwnpwundwl nbulnnghwlwb pbdhdlbphg: Lwhuwgésh| L untindti
wnwpptp hgnpnepjwl L wmwppbp Gwwonwylbph hwdwp wpbquiyGughG
Pnnnk Ehnpulwl Quywdbbep (UDEY): NwunuibGwuhpbp UbEY -0Gph wofuw-
tnwlbpuwjhb plnipwgpbpp Jwuqwé  Gplwpwnl whwgnpdiwh
wwywhithnhg:

UshuUSULLh ahSULUL LNMNESEC.

o Upwlyt © wlhpwdbyn phnipwanptpnd UUR -Obph unwgdwh nifu-
Gninahwlhwb nbdhabbp: NwnuwiGwuhpdbp £ unwgdue UUR -Gbph winpw-
nupadwh, pwihwhghipnipjwd L GuwGdwh gnpédwlhglbph  uwblunpuy
Luwhudwonignubitpp, npnlGg hpdwh Ypw npnpybl © wgn punwipbtph pby-

Lo
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Gwh gnughsh L wpabwé gninne wpdtpbbpp, npnip LJuaqdbp 66 n=2 L
Eg~2,5

e Uwmbndédby t Gnp SdE, nph LMO-p hwlnhuwbnud £ UUMG-p, nph 80 G4
hwuwnnepjwl nGwpned upthghndwihl dUE -p vnwgb] b wnwybwany
intuwyujswnwgned (LM): LMO -h wlnpunwpddwb gnpdwlgh wpdbpp
tntuwghG wihph 650 04 Gplwpnipjwl nGwpnud Jwqubp £ 0,02, huy
upthghnudwgpa d4E -h dnunngowylnepyjwl  uyblwpw]  whpnypnid
whnpwnwpddwh gnpéwlgh wpdbplbpnt wdbih thnpp G0 Gnbp pwh ZnS L
Ta,0s LMO -Gbph nbwpnid:

o UUG -ny LMD —p phihwlwl wapbuhy dhowdwjpbpnid gnigwpbintp t
Yujntlnepynel, puy nypnpwdwbnowlwgnyl swewgw)pdwl wanbgnipjw
nawpntd  pwnuwbpbbph  owwhlwlwb  pOnipwaptpp  Gnthnfunipjwb
Gnylwbu ¢60 GOpwplydby: EEYynpnlwihG Swewawiplwlh wantgnipywl
nbwpenid UUG -ny uhthghnidwjhG ddt -GEph OQ4Q -Ghph wdbplbph wiydwh
wnwanpjnlp wybih thnpp bbb, pwl LN ZnS L Ta,05 pwnwlplbpny
uhthghnudwihb 4k -GephGp:

Ushuwiinwlph Yhpwrwbwh Grwlwbnipinlp U
UuR -Ghph uwnwgiwt wbfubngnghwl Ywpbih L Uhpwel bJdE -Gkph
wpwnpnignilnud: dtd -Obph wwwpwuwndwh  hwiwp  qupaugpué
wnbhuGninahw L dwiyws wnbfubninghwlwb uwppwdnpnuilbpp Gupbih t
Gopnlbp hwiwwwwnwuhuwl wpanwnpoeggnilnud: Uawhdws L unbndws
swihhs wyunndwwn hwidwlwpgbpp Ywpbh © oquwgnpék) ng dhwjl ghunw-
Lwh hawnwgnuinepyniblbph, wyl Gwb niunigdwl wpngbuncd: Lwfuwgdyws
L wwwpwundws  Ubky  -Gepp oquiwgnpéynid  BO Bplwl  p-nud
wujwhnytny vwwehsGEphG wihpwdsbow b Ehnpwtlbpghw)nd;

rusuruynkuubre

Uinwgywé ahnwlpwl wprynilpliph hhdw Ypw hpwnwpwlyt, 66 12
hnnwslbp L gbynygGhp, npnGghg snpup wnwwaondt) G0 Swjwunwh
UgauiyhG Uhwnbdhwh wbnblhwgpbpnud: Unwgybp b 3wjwunwbh 3wi-
puwbninipjwl 1 UpnnGwaghp:

MUCSTULNFR3UL MY AEPYNA 3PULULUL APNFSELEND

1. Puwnuwbplbph funnnipjwl, wéh wpwgnipjwl, hwunnepjwlb b Gunenig-
Juwspwihl hGwmwgnuninegniblbph dwlwwwnphny dawlybp G0 wpwaqdw)nyg
wowlgywdé phdpwluwl gnpnppwgdwdp  Guunbgdwd intfulingnghwlw
nGdhdbbp LM UUR -GEph wywwnpwuwndwh hwdwn:
2. Uwbingybg £ Gnp whwh Si —wihG d4E, nph LM —p hwinhwubnud £ 80
G0 hwuwnnupywb UURG -p, npb hOswbu gnuyg & nipdwé hwbnhuwbned £ Gwb
Db -h hwdwp npwbiv wwynwwbhs ipn’ dbuwbhlywlwh, phifwywh L
nwnhwghnl wantgnipnillbph GUwndwdp: 8nuyg b wpybl, np Si-wjhlh Sdt
-Obph pnunnggu)bnipjwG wdpnng whpnypnid wnpunuwpddwl gnpdwlgh
wndtipp wybih gwdép £, pwh LM ZnS L Ta;Os pwnwlplbiphGp L 650 G4
(nyuh wihph Gplwpnipjwl nbwpned Yugdned 2 %:

agwlnud b Gnwlnd, np

4

3. WU -Gbph wlnpwnuwpdiwd L pwihwbgbihnipjwl anpdwlhhghiph
uwbhinpwy Gwhudwénipniblbph hhowd dpw npnadb) B0 unwglus pu-
nuwlplbbph pbldwh gnighgh wpdbpp’ n=2, Gwodwh gnpdwlgh uybiupuy
Yuwhudwénipynilp 0.2 + 1 6yd whpnypnud b qlwhwnyb) b wpgbpdws gnnnt
(wjlnepynilin® Eg= 2.5 td: 8nyg b wpdwé, np wwinpwundws UURG -Gapp
nilbl pwthwbgbhnipywl G666 gnpdwlhg Si -wjhG $4t -Ghph $nwnn-
qquw)lnipjwl uyblnpwp whpnyend:
4. pdb -Gbph Pnuntibinpwlwl plnipwaptph hbnwgnundiwh  hwdwp
dawldwd L wwwpwunwsd winniwn hwiwlwpgh dhengny Guwnwplws
Gzaphwn jwihnudleph, Db -0Gph plGupdwd L fudpwynpdwG hhiwh Jpuw
qupawgyb) & dtd -Gbph wwwpwuwndwl nbubninghwb, nph hbnlwbpny
wuywhnyytiy & b EYwnpwlwh hgnpnogywh YnpncunGbph Gwgbgned:

USELUNUNFE@3UL SUYULE B4 LYUNNF81UDEer

Uwnblwfununep)nilp Yuqddws b Gipwénipnilpg, 4 qiniulbiphg, bopuw-
Yugnipnilihg L oquiwgnpoywd gpuwljwbnipjwb guwblhg: Wi pwpwnpws t
124 toliph dpuwr, upupmi Guwinud F 4 wrynunwiiibn b 50 Glpuphbp: Gpuipubne.-
pjuwl guwllp plngplned £ 143 whnil hnnwéGhp L appbip:

Uchuusuuer UUUNNS rAdULAULNIE3NILE

LEPUSNH@3NtL-nud  hhdbwynpdwd £ wnblwfununpjwl  phdwjh
wpnhwlwbnipywl  hpwwnwwnipynilp,  pepdwd B0 wnbbwfununepjwi
Owwwwyp,  ghwwlwh  Gnpogypp,  Yhpwewlwh  Gywlwlynipnlp L
w2tuwnwbph hwdwenn pnubnulynepyncGp:

Unu2ahL alnkhu -p Gyhpdwé t phdwinhly gpuljuGnipjwb nunudGwuhpd-
wlp:  LepQujwglwé 6O wpbqulGwihG  EGEpghwih  pninphg 2win
nhunwplynn EEGunpwlwb, etpdwshl L phihwlwl YhpwwihnuniiGbph L
Pnundnpinwhly uwppbiph wafuwnwbph uygpnilplliph Gywpwapnudp: Upu
atfuncd plOwpyyned GG Gwl dUE -Geph LMO —Gbpp L Gpwhg Ghpijwjwgnn
wwhwbelbpp:

ERPUrnra lhunty Ghwpwopdnid G0 wpbqulbwihl uhthghnudwihG
bdb -Gtph pnnnbiEhnpwiwt ywpwidbnpbpp (Snnnhnuwp, Snunnkppne,
hanpnipynih)  tinpdwpynuibliph - dwdwlwl npnbiny,  wbfulngnghwijwi
dowlnuilbiph L wpngtiubbph pGpwgpp JGpwhulbing, pun 09G-h L
PnunntEhnpwlywl wwpwdbnpsph Sk -Gkph fudpwynpnud Gunwpbine b,
Gnp whwh ddb -p Gkt hwiwp unbnddws vwppkpp L swhdwh
dGpnnltipp: Ywnplnp fulnhpibph pdhl 60 wuwinwhnid uhihghnuiwhG $dt
-GGph - PnunbiEynpwlwl  wwpwdbnpbph npnanudp thinpdwpynuiatph
dwidwluwl L dhllnyl Pnnntiblynpwlwld wwpwdtnpbp  nllGbgnn St -
GGph phupnepynilp DY -GEph wwwpwuwndwh hwdwp:

DdE -h powntbynpwlywlh wwpwdbnpGph swhdwh (099, jpugiwd
anpdwyhg) hwdwp Owfuwgddb] b unbndyb b wdundwn swiphs hwiw-
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Gwpg, npp pnyr B owwihu pwpdp Guinipjwdp npnpbp bdE -Okph
Dnunntiunpwlwl  wwpwdbnpbpp L 084, hwdwlwpash oqlnipjwdp
uwnbindtp ndyuwGph pwgw L Ywunwpbp S4E-0Eph plGunpnepnid: Uwppwin-
npnudp hGwpwdnpnignih £ onwihu swidhnudGipp Juownbp hGswbu pGuluwd,
wOuwgbu b (wpnpuwinnp ywydwbObpnud: 2Quithdwb vwnph piny vubdwG pbp-
Jué t Gy, 1 -nud:

Lniju 3 / 4

& LLS
12
Y 6
' j * ©
: F—— u
> w €4 \ll
7 > A
e 1 i
10 9

s PNt il

PC |€<—> UU —*J

LY. 1. Ddt-f ncuuyhd pnunkyblpnpuluwl wupudbmpbph swpdwl vwpph pink
ufuldwl. 1- DUE, 2- phpdwdpuyn Guwgiwd Ynluwlinughl huppudy, 3- Anuwlipuw-
i Gnbuwlpnllp, — 4- hnuwlph b pupdwl mdfs, 8- phpduwluyn Gugouwt
uwpp, G- pbpdwumpowluyhld whs, 7- dnywpuybpunn, 8- whwynqupuyhl
YGpupwthnfups,  9- Lepwunhnfudwl  nbludwndwd wwpp,  10- hwdwliopgfy,
17- phuf-wluy nguyhli hapwanpinfups, 12- pngup hlnblupdnggntln swihnn vwpp

Fwdwlwpgh hnuwbph L pwpiwb npgh bhaGwlw tibdstnp hwinh-
uwlnud b nwawnuwghb tpwbghuwnnpp, npp swhyng SYE -h hwidwp hwlnh-
uwlnd b wpiuwnwbpwihb thnthnfudnn pbe: Spwlghuinnph hnupwwiwph
nhdwnpnepynilp thnfugned £ Juiudwsé nblwdwpnn wgnuibawihg:
Wuwhuny, hnuwbph L jwpdwh wndhsh hwGgnygp hGwpwignpnepneld &
nwihu unwiw] dUE -h hnuwlph b wpdwb pnnp wpdbplbpp uljuws ww-
nwiy pbpwgph nbdhidhg dhisk Gupd Shwgiwd nbidhdp:

UnGunwlunwihl hwppwih obpdwumnhdwin hwumwnnd wwhbine hw-
Guwp  hwiwlwpgnid  ogquuwgnpéytp £ DS1620 dwllhph  LiEGwnpnbwyhl
obipdwuwnhdwlwih( Juynibwgneghs, npp hwppwlh ebpdwunpdwbh Yuwjne-

Gwgnudp ppwlwluwglnud £ 0° 8 dhGsk +100° 8 whpnijpnild, npunbin
nOwnpgué etipdwunhdwlp Gujntbwgynud £ +£0.5° 8 Gaunnipjwitip:

Lwpwapdwsé  swihiwG hwiwlhwpgh nblwdwpdwG, hGswbu Gub
swihiwl  wpyniGpbbph Gwldwl L gqpwlgiwl hwdwp unbndqus L
wignphpiwlwl dpwghp: Opwahpp Ywqddwd t dkGjnth wbupnd, hGsp L
htiainwglnud £ Spwgph hbn wpluwnwlpp L swihhs  hwdwlwpah
nthwiwpnudp: Swiwlwngh dpwapwihl wwwhndnudp payp b nwihu w)
Ywnwpby  wlhpwdban  GwhlwlwG  wluwlbph  Gepdnsnud,  p)
hpwlwlwglb) wipnne swhiwl hwdwlwpgh nEYwdwpnudp, q) swihdnn
dub-Otph  hwiwp unbnét] wndwibph pwqw L Yuwuwplp S4E-Geph
pGwpnepyncl, n) dwybp wpnkh Obpdniddwsd Juwd pwquynud  quldnn
ndwiltpp b nBlwwpb] unbnédws pwqui: Upwlyws hwdwlwnpah
dpwonpwihG wuwhnynidp pnyp b nwihu hwowlwpgsh shengny ns GhuwG
nEywywpl wipnne swihiwl hwdwlwpgp, wy Gwl swiglnn SUE -h
hwiwn unbinéty wuwilbph pwqw L Ywwwpb 099 -h, [pugiwG
anpowlygh, hwenpnwlwh b 2nLbnwhl nhdwnpnupyniGGiph hwadwply:

unp whugh 4 -p Spuhiwl dwdwlul niuiigujdwinwgling punwibs-
Gbph owwplwlwG hwinynupniGGtinp nuuneGuuhpbine hwdwn unwgyb) &G
wlnpunwpddwh R(A) L pwthwGglhnipjw T(A) qnpdwihgltiph uwbipuwy
bwiudwénipynuGGtip: Owwhlwlhwl wwpwidbnpbph  swihnwdbbph  wdnn-
dwinwgdwd, swihdwh wpyniGpltph Sauinepjwt pwpdpwgiwi b unwgyws
nuiltiph dwldwl hwiwp Gwhwgéb] b wwopwunyb) b wdnniwn
swithdwl hwiwlwpg: i

0,2 + 2,0 dyd uyblhwpwy nhpnypnid hbnwgnnnepyniGGbph Yunwp-
quwi hwiwp suhdwb hwdwlwpgntd npwbu (nuuh wnpjng oguiwanpdyty t
AKeDJI-125 dwlbhoh pubiGnbwghb pwiwy:

ELLANT QLU plhwpldwd GG UUMG -Ghph unwgdwh nkhuGninghw-
Gbpp, dbp Unndhg dwldws wmbhuGninghwih wewdbinigniltbpp L UUG -
Gtiph unwgdwb nkfulnnghwlwh pkdhibbpp:

Updwuwnt Gwd UUE -06p Jupbigh b unwbwy pwgiwphy GnwGwlyGhpny,
pwjg gnjnepnil nibbignn Gnwlwybliphg ng dGyp whowGh gt Ak -Okph
LMO ~Otp uwnwlwpne hwiwp, pwlh np oquuwgnpdunn  wwlnhpbbph
obpdwunhdwhibpp hwulnud 5G 1000° 8:

Wu wfuwnwipnid Uk -h LMO -h wwinpwundwh hwiwp UUG -Ghpp
unwgyby B0 Si-wght wwynhpltph Jpw hnGhqugdws C° L H™ hnuptiph
wwqdwphthwlwl Gunbgdwdp, npnlp unwgynd 656 wéhuwopwsbughG
dhwgnepynibGepG bEYnpwlwi L dwgbhuwlwh nupnbpnid wppwpns-
duwl dhengny: Uju dbpnnnd UUG -Ghiph unwgdwl bnwlwlh wewtipn-
pynclp Yuywlnd £ Gpuwbnud, np wyG pwdwlwGhG wwpg £, hGwpwynpne-
pintl £ nwihu oginwgnpétipnt ng pwpn wbfuGhliwyws vwppwdnpnedtlin b
Uhpwnt| gwép &Onudlbp nu wnwynhph vklwluwyhGhG dnn phpdwunp-
Swhltip: 150° 8 —hg qwép phipdwunhdwGispnud UUG -Geph unwgiwh hw-

7
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dwp Gwlyb 66 wbfulnpnghwlwl nbdhiGtp: W npwlwlwglbpnt hwdwnp,
npwbu puauwshG uwpp, ogunwgnpoyty t ¥YBH-7111-3 dulyninudwhG uwppp:
Wu uwpph dwyninidwihG fugh wwwnnthwlGephg dalyncd wbnwnpdty £
Gwhiwqgsyws hnGuwhl wrpnup:

Luwunwpyws thapakpnud UUR -Gepp uinwgyby GG ninpninip (C7He) ELby-
npwiwt L dwgbhuwlwi fuwiwdl nuzntpnid nwppwiniddwh dhengny:
Snininth twppwintéiwl dwiwbwl unwgynid kG nwppbp nhwyh rwnp-
Guitp, npnGg nhwp b hwpwpbpwlwd pwiwyp fuhuwn Gwiudwé £ hnlwhG
wnpjniph wpiuwnwlpwihl  wwpwidbnpbphg (hnuw(p,  (wpned,
Swqabhuwlwd nwann bowyl), EEhupwywld L twalhuwlwl nwawnh
ynGphantpwghwitinhg: Wu Ywd wjG nwnhbwih webwynipjnilp Lu pbpnud £
wdnn pwnuwipGph Yuenigqwdph b hwinynipniGtph thnthnfudwp:

Unwgywé pwnuwlplph hwinynipyniGGliph Jypw fuhun wqgnbgnipjnth
niGh Gunbigunn hnGGGph GhehG Yhltinhy EGEpghwa: PGswbu gnuyg G0 nydby
htinwagnuinipjwl  wpynebplbpp, wju wnbfubninghwynd d6é  funnipjwiip
UUE -Ghpp unwgynid GG 30 —hg Ghbsk 50 k4 dheohl yhGbwhYy EGGpghw
niGbann hnGGEph nbwpnid: UUG -Gbph unwgdwd wbtubninghwlwb nb-
dhiGbph pGupnipjwl  hwiwp  Gunwpdb G0 unwgywsd pwnuwbplbbiph
funnipjw(, wah wpwantpjw(, hwuwnnipjul b Ywrenigwdéph hbnwgnunt-
pnLlGhn: Wn hinwgnuinegniGGiinh hwdwp Yuwnwndb) G0 wbnnh L Ywpn-
nh dpol tpunn pwpiwd ne wpwqdwhG hnuwlph wpdbpllpp ginthnfunt-
pyntG0tp (hwiwwwwnwufuwlwpwp U=15600+5000 d L I,= 50+100 dU):
8nyg t wnpyt b, np (wpdwb wpdbiph wap peipnud £ pwnwplbiph funnipjw
ukswgiwh:

Sujwy whuwwnwbpnid UURG -Otpp wétigyti 66 hhdGwlwbnud uhthghne-
dwjhG dhwpyniptinuht phplinbtiph dpw: UUG -Gbph wdp dnlnpjnuptinuw)h
Si-h dwlytplnuypht, Giobny etOngbGwihntwihi hwnwgnuintpyntGitiphg,
Gunklh b GYwpwant henbjwy Ypwy: Uhgpned Gwfu dhwyrpynid GG dhogh
~2300 A hwuwnnipjwip wiiwunt htpuwagnGuwy pyniptinhlbtin, nphg hbwnn
ufuynid & gpwbhwh  uwndbph  wpwowgnLip wiwuwnb  hbpuwagnuwy
pniptinhyGeph  Ghunbphl, npG tp pbpnid £ pwnuwplbiph funnipjwl
wbytwa: }

LY. 2 -nud phpdwé 60 Si-h dwytiplingphl wskigdwd wwpptip hwunn-
pjwl UUP -Gtph winpuwnwpadwh qnpéswlgh uwbyunpwy Yuhuwénipyntl-
Gbpp: PONEP$EPEGghNG tpunpbitnudGlph dhongni npnpubp b pumuwGpltph
hwuwnnipyniGatipp hbnlywy wpnwhwjnnipyniGtnh oglnipjwip.

dn(A)d =ml, m=123 .., (1)

A

d m? -2

. 2”(’1;11 -2 _ﬂ"m) ’ (2)

nptn 2¢4) pwnwlph piliiwi gnighsO b, d-0° Gpw hwuwnnipynilp, m —p hG-

nbipdtpkhghnG tpunpbinuih Ywpap, huy 4, —p m—nn Yupgh Epunpbdne-
dh0 hwdwwwinwufuwbng wihph Gplwpnigynulp:

R 0,35 — — — T
03 |
0,25
0.2
0,15
0,1
0,05

0

200 300 400 500 600 700 800 900 A, Gd

LY. 2 Upwpyniplinuhl Si -p Swlibplngphi wabgyws inwppln huwunnipjwl
UL -G6ph winpuwnwpddwl gnpowlgh vwblmpuy Jufufwontpint aaGpp.
1- d=1120 G, 2- d=150 OU:

hGwnbp$LpkGghwh pwgwlwintpjwl ptiwypnd unwgyty t UUG —Gbph
R(2) Ywhuwénepnilp 0,2 = 1 ayd vwblnpwy whpnuypnd: Muwnpqugy t, np
R(A) —h wpdtipbhpp Gawd nhpnypnid hwiwpw hwunwnnd b Jwydh
wnGbny wyu hwigudwbpp L ogunyliny htinlywyg wpuwhwjinnipnilpg

R(A) = Ll —n(A)]"

[+ ()] &
npnayt £ UUR ~Gtiph phlydwa gnighgh wpdhpp® n~2:

Unwgyty 56 Gul pwihwGgbithnipjwl gqnpéwlgh uwblypuwy upuw-
gnipyntGOtipp Bplym tnwppbp hwunnepywb UUG -Gbph hwdwn® Gy. 3:
Puwihwhgbhnipjwl 7{4) L wlnpuwnwpadwa R2) gnpdwlhgbhph hhawa
dpw huwpdutip b ywGiwh @) gnpdwlhgp, nph hwdwp oguwagnpéyb) £

htnbyw pwGwdlp.
(1= REA)P e

1 - R*(A)e 1M

7(A)=

4)

Uu pwlwdbhg, bpp (@A4an)<? o) —h hwiwp unwgynid hbunbyuy
wpwnwhwjpnnepynilp’
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1) Ll L= RE) +\"T(’“R(’-?"_)-)ET-;}?E(A) : (5)

T d 2T(J ____________

Wu wpunwhwjnnipywl dhongny hwpyws UUG -h ed) —h uwblupwg
Ywiudwénipynilp ppdwé G4, 4 —nid:

afi) —h uyblnpw) Gwhiwénepywh Ynphg qhwhwnnydl £ UUG -GGph
Ywbdwh bgpp, npp Yuadned £~2,5 td:

-]- 1 e e ————— e e e L
0,8 _- o
06 -
0,4 |

02 Wk

200 250 300 350 400 450 3 ag

Uly. 3 LU -G6ph punpwlbgly pntpjwl gnpdwigh vwblunpwy Guwfudwdne-
pmtabtpp. 1- d=1000 0d, 2- d=80 Gu:

o, ul’
50000 e et g e - b - 8 e 42 48575 et Sttt e s i el e ey

40000 | *
30000 °
20000 ¢ *

10000 | %

L d
®o.

o
®%oe
0 Lo o " P—— Rt i s 7 7 T PRI

250 300 350 400 450 500 550 &, Gd
Ul 4 UL -h lywhdwl gnpdwligh vwbilinpuwy Gwfulwdnipinilp:

10

Si -wyhl Db -GGph LNS ~Gbipp wwwnpwuwnynid b Ta,0s, SiO; opuhn-
Gbphg Ywd ZnS dhwgnipynibhg, npnlp snilbG pwlwpwp ShuwGhiulw,
phihwlwl, nwnhwghnl YuyniGnipnilb b s6G Guwpnn Shwdwiwbwly dwrw-
s 0wl npubu wwonwwihs p6po: Iwadh welbng Gadwép, druwlyb) b
wwinpwuwndty £ Gnp wnphwh S4E, nph LTS L wwpwnwwhy 26pn hwnhuw-
g6l £ UU@ -p: Npwbugh funwpdbl hwiwwwnwofuwb hwibkdwnnep)niG-
Gtip, uinwgdwdé Gnp whwh St -GEpp Gopwnydb] 66 phihwlwd, nunpudw-
OniwlwgnyG L EGLnpnGuwihG thGeh Swrwqu)pdwl nu EluwGhywlwh
wqntignipncblph L juunwpyt G0 hwdwwwnwuofuwb swihnuiGtp:

U, V L |y, wwpwitinptiph tinthnfudwG. dhengny Si —h dwlbplngphl
uinwgyb| b =80 (d hwuwnnipjwip UU@ —ny LMS, nph R(A) pbipdws t GY. 5
—nid: Un hwunnipjwl nbiypnud /R gnpdwlygh wikGwihnpp wpdtipp hGunbp-
dtipklghnh wnwehl dhGhintth hwdwp hwiwwwnwufuwb] b pGybnn pny-
uh Ay =650 00 wihph bpluwpmpywip: hoswbu Gplnud t GY. 5 -hg, A,,, =650 G0
=h whpnypnud A=0.02, hulj 4 =450 G4 L A =1000 G§ whpnyplbpnud ‘R —h
wpdbpp sh gbpwquignud 0.1 wpdbipp: Iwdbdwwnipjwl hwiwp G4, 5 —nud
pipdwd G0 wnwlg LMS —h, ZnS L Ta,0s pwnuwlpltipny Si -wjhl dUE -h
R(A) Ynptipp, npunbnhg tplind £, np UUR -h nbwpenwd LN-p Guwwwpdned
wdbh (wd, pwl g)ntu punwbplbph nbwpndd:

R06 e

0,5
0.4 -
0,3‘
0,2

0.1

I ——— ‘ , ‘
200 300 400 500 600 700 800 900 4, as

Ul &5 Si-wyhli DUE -Gliph whnpunuwpddwli gnpdudihglbnh vwyblupuy
Ywuipwonipin bltipp. 1- wowlg LNO —h, 2- LNO Ta,0s -h pwnuwipny,
3- LN ZnS -h puwnwlipny, 4- L NS UUE -n:

Ywinwpylp 60 0wl inpdwpynuiban wyn punwiplbph phihwlwh L
GwrwgwjpwihG Yuynilnipnibp wwpgbipne hwdwp: Mwpqyby t np Gputp

L1
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gnigwpbpnud GG pwpdp YuyniGnepyntl htnbywy HCI, HSO4, HNO; L HF
ppntibph GUuwwiwdp: Uu pwnuiplbpp hwlnhuwbnid &0 Gwb funGuine-
pjnLlhg wwaunwwhsbp:

uu@ -h LMS —ny Gnp Uk -Gbpp L hwibdwwniwh hwdwp Gwiuwnbu-
Juwé pwnuwiplhpp GGpwpldty 60 nunpwiwbniwlwgnyl Swrwquypdwd:
hOswhu gnuyg GG nyb) swihdwh wpnyneGplbpp, LMO ~0bph pwithwhgkihne-
pjnilp thnthnfuntpywh sh GGpwpldby, thnthnfunipynil 560 Ypb) Gwl DdE -
Ghph pnunntbyunpwlwl pGnipwgpbpp (099, Uy, Iye): 2wihyt 60 wwuwn-
pwundwd HUE -Obph (nuuwghl gnpn-wiybpwihG pGnipwgntnpp, npnlg
oqlGnipywip npnaut) 66 Sk -Gkph 094 -O6pp:

Lnp whwh $dE -Obpp BGpwpydtby B0 Gwl bEYwnpniwihl Swewquw)p-
dwh wqnbgnpyw(, wwpgbint hwdwp UUG -Gbph wwanwwlhs hwnlne-
pjnLlbpp wwy Swrwqupnidhg: Jwdbdwnnipjwi hwdwp Swewagu)pybi
G0 Gwl GnuyGwinhyy dE -Gp, npnig dwybpbup wwnws b bnbp ZnS L
Ta,05 LMD —Ghpnd: Uryniuwly 1 -nud pipdwé B0 wipdwunwidwb C, ZnS L
Ta,0s LMO -Ghpnd L wewlg LMO-h ddt-Gkpp 089 -Gtph wpdbplbpp
GGl Gwnwgwgpdbip W 1 Utd tGlipghw nudtignn tlayuopnGatipny ne wwpptan
nnquiGbipny Gwnwgw)pylipnig hbinn: Gwowquypdwl htinlwbpny 094G -h
wpdtph 0b¢ whynd wbnp b nubbighy wewGg LMS -Gtpny d4b -Ghph
hwiwpn, wiGnthbnl hwenpnnid G Ta,0s L ZnS LMO -Obpny dUE -Gepp:
099 -Gbph wpdbpltiph hwikdwwnwpwn phs wiynud qpubgyty & Ghwyl
uume —-Gbpny 4t -GEpp dnuwn:

Wuwhuny, UU@-ny LMO-h ogquwgnpéntlip dnunnynpinwhly Onp Yepww-
thnfuhsh wwnpwuniwG dwiwbwly pnyp b wwihu qquih dkéwglty 4t -p
dbhuwOhywlwa, phipwlwt L rwnhwghnh Juynibnepnilp, wphuwnw-
pwyhlG hnwwwihnipinilp b pwhwanpéiwh Gphwpwlbgnepynilp nu Guywu-
wninud b Gpw Ynndhg wpnwnpywd Ebynpwlwh hgnpnepjwl deswgiwlp L
papnud GO wpownpynn flEYnpwtGEpghwih hGplwndtiph GYwqtigdwhp:
Pwgh Grwdhg, widwunwiiwl [nuwwwdwewglnn b wwaunwwbhs
2ipinh oguwgnpsnudp pnyl b wnwihu thinppugltip S4E -h pwap, pwGh np
wwwynig  Gwd  pdwpghg  pwgnighy wwanwwlhy - 2bpnkpny
tpbuwwwwntkip, phpacd b Gpwlg  Yeeh  qquih  wytjwgiwbp:  Uju
hwlguwiwbpp twlwb ntp nilh, hwnlwwbu Gpubg whtgtppnud oguiwgnp-
otipnt nbwpenid: Shhgpwhwl YhpwenepyniGlbph hwdwp 066 GrwGwynt-
pjntl nilGh Gwl GpwhGg rwnhwghnG b phdhwlwh Yujnbnepynilp, pwlh np
wnhbigbppnud  pwpdp b nwnhwghwih  dwywpnwyp, hul nhbgtipwglbwg
uwpptiph  pwnpdhslbphg  wpnwinyuwé  wgpbupy  phihwhwb  Gnepbipp
wwwnntd b thswglned GG Db -Ghpp, nph wwwnGweny fubun Ypdwngnid t
Gpwhg pwhwgnpsiwl dwidlbwnp:

12

Unynruwly 1
bk Gph 099 -Gbpp EElnpnbwih( Swrwquw)jpniihg wew L hGnn.
N | Gwnwquwjentthg | 510" tud® | 510" kpud®
wnwe

Unw(Gg 7 8,01 7.8 7.5

LMD ~h dut-h 2 5,06 4,6 42

0949-0, % 3 7,75 7,02 6,7
LMo C 1 11,48 11,45 11,4
pwnuwbplbipny | 2 9,73 9,69 9,64
bdt-h 0Q4-G,% | 3 9,81 9,79 9,75

LNO ZnS 7 9,63 9,07 82
puunwbpbbpny 2 10,17 9,52 8,65
$dE-h 099-G,% | 3 10,47 - 9,6 8,87
LN Taz0s 7 12,97 12,15 10,96
pwnwbpbbpny 2 11.25 10,47 9,38
bt -h 009-G,% | 3 10,9 _ 10,21 9,14

20PART SLiuNty  Ghwpwgnpyned £ pwpdp EpEYnhdnipjwip bk Gplw-
nwlbgnipyudp St -Ghiph Wwwnpwuniwb wnkfuGngnghwlwh wpngbulbpp L
Opwig wanbgnipniGlbpp hhiGwywl wwpwibnpbph dpuw:

Dtd -Gbpp  hanpnipjwl YnpneunGtpp hhoOwlwlnud wwydwbuwynp-
Jwé GG DUk -Ghph dhojwlbg hwn dhwglnn hwnnpnhs gétiph YnbGunwlunwjh
nhiwnpnepjwl Eonipjwdp, 4t -Gph hwgdwl ufutidwny, wwawmuywbhs
tipintph hwwnynegyniGlbpny b wwnpwundwb nbubninghwlwl ptdhibs-
nni: Bwh np dEd -nud Sk -Gepnyd Yuadynud £ hwenpnulwb Yud gnigui-
htGn dhwgnuibbipny 2npw, wuww npwyntd qunbynn 4k -Geph pnunnkbY-
npwlwh wwpwibnpbph wihwiwdéw)GEgnuip ptipned b hgnpnepjub gquith
ynpnunbbph: Wn wwwndweny] dtd -G6ph wuwnpuwuniwl  dwiwbwy
nipwnpnepyntd £ nupadtp Ut -GEph pnnnbiunpwiwl wwpwdtiopbph
(LntuwghG JUR, Uy, Ly hanpnipnil) Gagphuin swihdwGp, npnlg hhdwG
uwwpdb b SEd -nud oguiwgnpdynn ddb -Ghph plnpnipymb L fudpw-
Unpnud: Dok -Obph Gpywd swhnudGbpp, plGupnegyniip b fudpwiynpnudp pun
Pnuntiynpwlwl  wwpwibnptph  Gwpiopnp  wipdwd  pnuypindwéph
uwhiwbbbpnd ppwgnpadty b ogintfu 2 -nud Ghwpwgpywé swithhy hwiw-
Lwpah dheongny: Uprynilpnud unwgdwd wlhpwdbizn pwlwynipjwdp b
wwpwdtwnpbpng b4t -Gbph  fudpbphg  wwwpwuwngtp 56 hGwpuynp
wnwybjwany b wpryntGwybnnepnil nibbgnn dtd -0tip:

Lwhiwgdywd L wwnpwunduwd ded —GGpnd oquiwgnpéyly GO 36
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bdb -Gbp, npnlg hwdwp npwbu phopdwl swihwbhy Jbpgdbp b Gpwbg
nnihg qupauwgpws  wewlbwanil  hgnpnepniGlbph  deénepynibbbpp,
npnGg 2bnuwénip)nlGGbpp  GnohGw|] wpdbphg LYwaqik, GO = 7 ddw:
Uprynilipnid  Gwfuwgédws b4 ~GEph  hgnpnupjniGibph  UnpniunGbph
wnwybiwgnyb swihp Gnb £ plnwdkip 0,5 Ywn:

dbd —GEph wwwnpwuniwh nbulninghw pwnlwgwds b hbnlyw) thne-
l6phg. Guwiuopnp plupdwé 100x100 G dwybpbuny 36 uhihghnidwjhG
pwqdwpynipnughb S4k -Obpp hwnnpnuwehptinbbiph (zhGwibp) oqlnipjwdp
dhwgyntd GG hwenpnwpwn, nuuwdnpbind 4 pwppbpnd: Sk -Ghphg Yuag-
dJwé npwl mbnwnpynid b defuwGhyulwb pwpdp wipnignd b owuhlw-
Yl 866 pwithwhgbhneg)ntl (96 %) nulbgnn wwwyne Ypw, Gpyne tph kG-
UhGhpwgbinwwnwyht (E4U) wynihdbpwyhb puwnwbpbbph dhely, L phyntlGpwihb
Unnihg dwolynid t pwpdp dbfuwbhbwlwl wipnepynih nulbgnn dbhniupg
pwnuwpnd: Uju 26pnwdnp uenigdwépp hneowihnpbl wipwgwé hdw-
Ynud inbnunpyned £t Gwfjuopnp wzfuwnwbpwihl Jhdwyh phpdwsé (wdh-
Guwiinnph Ghbo:

Lpdwé pbpnbph (wiohOwghwih hwdwp dauydbp b onwhbnwgdwa,
wn hdbpwiht  pwnuwpbbph  hwpdwbd L uvGndwl  wnbnnnuenGGiph no
obipdwunhdwbh owwnhdw) nkdhdalbp: LY. 6 —nud pEpwd b ywnpwunywd
dtd ~h Jurnigwdpwhlb wwwnybpp:

LY. 6 Dnwnnlyblnpwlul gduwhwlwlh Gwenigywspn. 1- Si-uypl DYt -
Ghp,  2- UnGuwlinuyghl  humnprwphplinlbn, 3- wuwpmuunlfs weywdlp,
4- iy hdGpunhl (EdU) punwie, 5- GnpwdGiniuhs prunwip, 6- nlinhib
Jnownfin,  7- wyniohll ppewluwl.

drd —Gbph wwnpwuwndwh nbubninghwlw owwnhtw] ntdhalbpp
bt b wuwinpwunyws  SEd ~0bph  wwpwdbnptiph  hGnwgnniwh
hwiwp Juwwndt, 660 Gpwig wwpwibnpbph swihnuilbp pGwbwh L
(wpnpwinnp wwydwaobpnud: Jwdbiwnyby 50 hGswbu plnpdws, wylybu
bl wwwnwhwlwh paunpnipjwip Yepgdwd dUk -0iphg wwnpwunyws dtd -
Gbph (nuwghG dUR -Gpp® GY. 7: PGswbu gnyg G0 iyt nunudGwuhpnupjwl
wpryniGpltipp, w)b Std -p, npp wwnpwunyb) b wywinwhwywh phupdws
bt -Ghphg (G4.7, Ynp 1), npnlg Py, —=h wpdtipbtinp qunlyty 606 0,8-1,5 dun
whpnyentd, nibkghp £ 32 Y wnwdbjwagnyl hgnpnepyndG: Ujnwe dE4 —p,
npp wwinpwunydt b pGopdws b fudpwdnpdwes 4k -Gbphg (04.7, Yop 2),
npnlg Py, —h wpdtipGtipp Yuquby G 1,23 = 0,007 Y, nhpnypnud nlbbgl|
t 44 dun wnwdbwanyG hanpnepynil (U, =21,7 4, Ty = 3,12 U):

0 2 4 6 8 10 12 14 16 18 20 22
U,

L. 7 Sbd ~Glph (neuwghl QUP -6pp, npnlp wuinpwundwd 667 1 - wwanu-
hwlpwl phunpgwd St -Ghphg, 2 - phunpguwd b fudpunpdwd S4E -Gaphg

Muwwnpwunyws SEd —h wwpwdtnpbph hwipGytnuip Owhiwqddwh
wwpwibinpEphG oy b wnwihu Ggpulwglby, np dEd -h Ghg plnaplwd
Sdb -Ghph  plunpnipjwb  dGpnnp pepnud £ hgnpnepywl YnpnuunGbnh
wnwybwanyt GJwgbgiwh: Lniuwphb dUR -bphg npndby b Owl SEd —GGph
R, hwonpnwlwh nhdwnpnegnibp, nph deénepintlp Yot £ 0,02 Ohu:
Jwwnny dynwuh L qnnwbniph  oquwgnpdtwdp  hwonnyb) © unwlwg
hwonpnulwl nhiwnpnipjwb qquih thnpp wpdtip: 44 din wnwdbpwgni)l
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hqnpnipjnth L 3492 ug? wfuwwnwbpwihl dwybptu nubtignn HEd ~h OQQ -G
L Gniu wwpwibnptpp swihyb 66 plwlwl wwydwhGhpned® 1000 Yn/d®
AM 1,5 Upbquwyh Swnwquipdwl hGwnbluhynipjwlh nbwypnid: Dnunkbl-
npwluwh YeEpwuwihnfudwb 044 -0 Ywqdb) t 12,5 %, \pnwgdwh gnpéwlhgp’
0.7, huly dwlbpbuh oquwagnpéiwl gnpdwlhgp 85 %: 3waUh webbing wjh
hwiqudwbOpp, np wnwhdhlh dUE -Gkph 089 -G Gnby £ 13 %, hul Dtd -h
044 -0 12,5 % Qupth t Ggpulwglbbi|, np Dt -GEph Wwwnpwundwh hw-
dun qupgugdws nbfulninghwl wwwhngnid b hgnpnepywiG YnpneunGaph
GJwagbignii:

dopp Gywpwanpdwé ddt -Gbph pGwpnipjwl dbpnnp L SEd -Obph
wwuwpwundwb wifulnnghwih 20Gnphpy unbndyb) GG pwpdp tSbhunhdne-
pintl L GpluwpwlbgnipyntG nelbgnn dEd —Gbp, npnig hpdOwlwh Gwwnw-
Up hwinhuwgb] bt wpbqulbGwihl SnonbiGhunpwlwl uywbbbph (Ubky)
utntindnudp:

Swjwuwnwlbh Jwipwwbunnepjwl nbnbunpjwd dtp wplwghG tGbp-
aghwih oquwgnpénudp L Gepnlnudp fupwlbine Guwnwyny Gwhuwadyly,
wwinpwuwndb) b Ghpwenepjwb ke BG Gepnpdby 160+2000 i hgnpnipynil-
Gtip niGbgnn UbtY -GO6p:

Gpluwl p.-p phwlbh 26Gptphg GbLnwd 1994 p. -hb nbnwnpdb) £ USEY,
nph Jugunid oguwagnpéytip b 40 dn hgnpnepjwdp 4 Sed -Gbp: Sed ~Gkpp
Uhwayby 60 gniquhtin b wipwgyb) 60 phwlwpwbh hwpwduwihl wwnhh:
dwhwbwlbbph dwpunlngh wwpww plpwgph pwpnudp Ywgdb) £ 20,2 J, hul
Ywnd Ghwgiwh hnuwbpp 12 U Npwbu hnuwph Ynwnwlbs oquwgnpddbg k
12 J jwpnud L 260 Ud gnutwpuyhlG nlGwlnepinih nuGtignn Guwwpuw-ppwihG
dwpwnlng: UdtY —h dnunntliinpulwb gblbipwwnnph qupgugpws wewyb-
twantyb hgnpnipjwl dwiwbwy Ynenwlhs dwpnlngh (hgpwinpdwl hn-
uwlpp Juagdk) £ 10 U UDEY —p wdwrw)h0 8 dwijw wplwghb opyw plpuig-
pnud nwihu £ dnnwdnpuybu 1,2 Ydnd bGhunpwtGbpohw: Rwih np UDLY
—h wnwybiwanyl phinGwénipynilp njwg nhwpnid Juadby £ 240 Jdun, wyn
wuwwnawnny oquuwgnpdybp £ 300 dw hgnpnupjwdp pwpiwl dlwdhnfuhs:
UbtY —h wnwé bhhnpwlywh tGpghwih pwlwlp pwywlwliwglned & 3
ubljulwing  phwlhwpwbh 2nipeopjw LOGpquwiwnwlwpwpdwd  hwdwnp,
wwwhnytiind Gpw  (neuwdnpnepgnilp, hhenwunwgnegh, hwdwbwpash L
nwnpnbGhinpnlwshG wy vwppbph wlfuwhwb wfuwnwbpp: bulp optw
nOpwgpnud joquiwagnpdlwé EiEGmpwlwb tabpghwh wwhbunmwynpyned t
Unenwilgned: Uneinwlsh wnwbiwanyG thgpwynpwé Jhdwhp hGwpuwn-
nnepgnel ©oiwihu Yugiwhbpwbp pGwlwpwbh tiEpowdwnwlwpwpnudp,
tninwignpwwtiu 3 op, Opgwd opwlwl dwhuuh nbwpnd:

320 dwn hgnpnepjwidp UbEY wwinpwundbp b mbnwnpybg £ 3ME3 —h 17
-nn dwuliwzblph wmwGhphl: W0 swewynud  npubu dwubwbGph hOmnbp-
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Ghunwghb Yuiwgh widnnGnd uGnegdwl wnpjnip:

Gplwl pwnwph Unipp-Uwpahu Gytntgne L Gpw dnin qunGdnn Upw-
puwnjwl ptidh Unwelnpnwpwh wdinnbnd bGYunpwuinigdwa hwiwp 1995
p -hl Owpuwgodb), wwwpwuwndbp b wnbnunpdt) E UDEY Unipp-Uwpghu
thbntgnt nwlhphl: UDEY —h Dnunntblupwlwd qbGEpwnnnph hgnpnt-
pynLlp Yugdnud t ~2 Ydw, npp wwwpwuwndby b 48 dtd -tiphg: dtd —Ghpp
dhwgywé 60 hwenpnwpwp 2-wlwb, L wn qnuyaebpp’ 0hgjwGg qniquhtn:
Upmynelpnud unwgdt) © dnnntiblnpwgbbbpwunnp, nph wwpuww pGewgph
(wnnidp Juqatp £ 414, huly Yupsd dhwgdwh hnuwbpp 72 U $td -Gepp
nbnunpqwé 60 4 wppnd, npnlp ninnwd 60 nbwh hwpwy L hnphgnGh
Olwwndwidp Quqinud G0 45° wllynil: Ynunwyhsbbphg Gwgiwd 56 dwpn-
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