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UwmbGwfununipywl phidwi Fwunwun by EEuntshynu boel BGnpuqupnyp wiywt gpuihs
hpiGwhwpgbpp b hjpnintuGpywh hiuwhonouend

Qpunwlyl nkljpujwp’ ntifuGhlpuljwi ghnmpymiGhph pnijwnp
M., Pujyuli

MupwnGwlpul pnhdwhimuGhp’ mbfuGpuljwl gpunmpmaitpp goeljnnn

G.U. Uwpnifuwymb

mbfubhywywl ghnmpmGitiph phiyjliwom
2.4, {winpulb

Unwewunup Yuqiuybpuympimt’ «dwghhnpntGbpgulwiuughdy GLC

Mupnuwlnpnlp upubogmn £ 2012p. wwphh 23-hG, dunip 15%-p6, Wpuybipynu b,
Grhwqupnlh wijwi opuyhl hhiGwhwpgbpp L hpppownbfuGplyuwih hGunpnnwhi Yhg
gnponn <4 RNL- 055 fiwuSwghnwlwl fimphpoad, htanlgwg hwugbny® 0047, p. GplauG,
Updbliwlyjwb 125:

UunkGwjunumpjuép Jupbh t Swhnpwtu) Lwnbipyou ol Gnhwqupmlh wijw6 gpujht
hpiGuriwngiph U hhppoubiubplwgh hiunpnnunp gpunwpuin. huughl® 6047 p. Gplawd,
UpikGwljul 125

Utipiwghpl wmupjud & 2012p. dwpnh 23-h:

UwuGwqgnwljwi fjunphpgh ghunwlul pupoomup, «? -— !
whhuGhljwlut ghunpmGatph phyGwont ‘527 k. S Qppwppwt

Tema AMCCEPTALIH YTBCPIKAEHI B HHCTHTYTC BOAHKIX
mpofieM § rREPOTCXHAKE M. 2KAUCMHKY U.B.Ernazaposa

Tlayusbtii pyKOBOAMTCIE: JOKTOP TCXHUMECKHX Rayk
IL.O. Banyxan
OpuiHaiILMpIE ONMNOHEHTHL! JOKTOP TEXHHYCCKHX Hayk

AA. Capyxanan
KaHINAAT TCXHHYCCKIX HavK
K. Axonan

Beyiuas opraHH3aii. 3A0 «ApMIHIPOIHCPTONPOCKTH

Jamwmra coctontes 23-ro ampens 2012 r. o 15% 4. Ha 3acenanuy CHEIMAIMZHPOBAHKOTO COBCTA
055 BAK PA npu MHCTHTYTE BOAMBIX Npofiem 1 FHAPOTEXHHKY HM. aKaICMIKa W B.Ernasapoba,
no aapecy: 0047, 1. Epesas, yn. Apmenaksna 125,

C auccepraumeil MOKHO o3nakomuThe B GuGmuoteke MucTuTyta  BOLHEIX npoGnem 1
IHIpOTEXHAKH UM, akazeMuka H.B.Eriasaposa, no anpecy: 0047, r. Epepan, ya. ApMesakina 125,
Aptopediepar pazocian 23-ro mapra 2012r.

Yuyenntii ceKpeTaph CrelHaTu3HpOB2HH0I0 COBETA, o
KA IHAT TEXHUYECKHX HAYK 2-‘., 4 2.T. Txpbamay
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UCUSULLR CLALTLAM ALAMETEARLE

UWpjuwwnwiiph _wpnhwhwlmpimbp:  Linwjhi (whuwknGuyhli  pgwlikpnud
hpwlpubwgynn  ghiunughG  Yunmgyudplibpp hpiGuwluind tmpp L dhehG  pwhbph
hhnprnbuGhulput ywenygGhp G, npnig pynud dhowniwulmpniG 6 Juqimd opunh
qiuwdwubpl n YuoipouwghG  wlgnuiGbpp:  S-mnwghl wiu JunmguwdpltpG  twlpwub
wqnbgmpyil GG pnnfmd phpfwopGipny hwpniuwn gpuihnuptpp plwluul nhdpdh Ypw’ Gh
qligjpmd wwwnGwn quntwm] hndnd gpuptpuydtph Ynunwinuilitph, dhl wyp phwpoud’
wphbumwijwl fupwlgue nyonouiGtph: hlawbu gnyg I mwhy Ywpuamyw i jeeibph
Ufighti  Uuhuyh  {bnGwghG,  GujuwtnGwjh opwhnupliph  Ypw  welpu  gbunughl
Yuwemgyudptlph z2whwgnpddwl hinpdp, gpwnp quwieuh wrwGdhG huGgmygthph L
[uidpguyhG hiGwpwblhph Ypupbp dhowduuwdp nknh GG mbghp qtwnlifh hhinhnugh
tiptiph U phpdwoplhph pulwyh ny 6w glwhuniué  wwnGunn]: Tpymlbpmd
JuonygGhph  hpiGunnwybph  aqognuiGhpp  hwzjwplwhGhg qquih dhowghk GG, L
pipwopttph YnunwlndGiph owwiibpl b6 pb2mwlyh wibpughy’ hwwbu pupdpug iy
hmGp L ugwbim] gpumupGlipp: dwdnGiwd puqiwphd bplnyplbp 56 Gluum]bp Gub dap
hwGpwwinmpud gh zwpp qiopp ne Ghohl glnwhb Yunmguopltpnul (9-jungjun qlwp
yuiinpg, Uptunhph 9pwligph ubunjwpnntn, Gibghu ®2EG-h gifuuniwe, puqiwph] gpunh
hwlgnyglbp):  @dwplpuwd  Jpwplbph  wunaGwn G jEeGughl bnuwGpGoph
wwlnnuibulynipjub, gbwwhi Junmgjuoplitpmyd L npuwlig hwlgnigltpnud  plpwgng
hpppnahGwidhwlpuG m hhgpuihpelwi tplmypGhph  phph  munuiGuwuhpfuompmip,
hlswhu Gwl whwgnpdiwl wjnwbs wwyiwGGhph L gnpdplipwglunh wnrgmGwtim
Quqinybpupiwi bpuboyibph wijumwpmpymlp: Cwpunnjwop hindp twnwhu thwunbjm,
np wwbfwjunumpyub pfwl hlubu dbp hwpuytmnpjub, wybwbu bty wyp tppGoph
(EnGw)pG zpowbGtph jmmugiwl hwdwp mGh wpghwlw6 GzwGwympmb:

UyhuwmuGph  Gupummubp L eGohplbpp: Urjuunnwiph  Guuumwlp  jhotwghi
powipnud Ywnmgyny  9pwnh hhnpohwGgnyg@tpnud  plpragnn hhnpuuihljueljput b
hnuwuqiwyuwl  Epbnypliph munwiGwuppmdl m npwip plmpwgpnn  wwpadlanpbph
npnziw( Gop m Junwpbpugnpdwo nuibuliiph duymuil E: Umwgfwd wpgynlpltpp
hGwpuwynpmpml  YpGabtnlbl  Ywihnunbuby pGGwnlpiny  LpkoypGbph  plpwgpld m
htn lautipGlpp, hGgp YGupumah wpgbutn b winwbq ywhwgnpomd hpwljulwgiymb:
UinbGwpunumpymbnui wonwgunmjwd Guunwyi ppulwiuglhm hudwp phuomuplgt G
htinbguwy fulnhpbtpp.

o umnwliw) gpwhnupnd phpwoplbph pwliwp wudwbuninpny  hmGh, hnuwlph m
plipwoplbiph upupudtnptph dheb ibpdwlui juy b thopdlGwlwi ngjuibph
Hwlpiwl wpnmipmd wnwpwplby mupqpiughb tnuiin hnuwGph
wwinqmbwynppul npnzdwt hudwp.

o ww) opwipwphg Yepk Ynonwlynn guuptipmyGliph htwplpug aupdiwl wiwpuuljl
(hmygh Gwpbiwwhlulwl  Gwpughpp, app hpdwl dpw v YnunwlnuiGkph
LwjniGwgud Gwljipbnyph pipmpjwt npnzdw T runupnud.

o pwlby nupublyymi Yoptwoph wphqiwjuéal hmGbpnud phpiuoplbph wbnugpdwi
htunplipwg Qwpdmip plimpuwgpnn wupudbopbph hugjupyh kb,

o thnpdwpupuwi  bnwquompymGitpn] - munuiGeuhpt opunnwipnud  hnupp
Ywpguynpnn quuljwih hhnpugibyulwi ppiwgpogp b qnpowilgh Juppp rwluih
inpp prugyuompynibibtph ntiypmad.

o Glzmuiwhb funnnijwlnul hpmpuihpulut hwipjuop thnpdwpwpuijub
hbunugnumpmuGGkph wpngmpltph JepmompjuG hhdwd dpw [juumuply ny maphn
hpmpunjihjpuu G hwmplwdh huajwpl:

2hmugnuniwl dhpanibpp: Uyhunwiph Quunwpiwt plpwgpnid oguuugnpdylyp L
swihnqwlwiinpmG6unh  whumpjwd Gtpnnltp, bpgpophGwdplugh L phinjwoplbph
updiwG hwmGh ophlwgunfimpyniliftin: Lunnwipy b 411} thnpdwmupuywi
himugnuampymGiiph  wipuilbph  G2wlymdGin’ yhpwekml  opuqpuihl  Juupbplbp b
gpuebhljuljul junmgmidbph dhpngltp: Uugud wpymGpGph qhpudnpymbitph L
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huidbdwwmpymGGsph dhengm] wwwmlb] 66 ghinwlwi b gnpoGwlju tgpuhwbgmdiap:

Whuwmwlph ghumulwb Gnpogpp: NunuiGwoppopymGGtph wpymipnd uwnwgud
ghwnwljwb GnpnypGhph L6
- plpQuwoplibph  pwlwyp  wopiwlunpon  bnuw@ph,  bmGh L gpwpbpndyihph

wwpwitmpbph Ghel wnwgywd sunhnpnzpauhl hujuuwpmidp.

o hnuwlph vwbnqmGuympyul npmpiw6 pubwabp.

o muublyma Yupjwoph wphqiwjuwdl hmGbpnod Younwipdnn pipjuoplliph hbmplpug
wpdiwd hnbwlpny dlunpud Swybployph pipmpjwi hwupwpliwl puudlp b
Yuynifugus Gnp hmGh hpnypuadiipupul hwzdwplh iqwGalp.

o ympp pwgiwompmbGGiph phwpnud hwpp  unnlwluwdél guoipeGh  bhppuyhlulwt
nhdwnpuipmbGitph hiopdGulul spnzdw wpngnuipGhpp.

« hwpp  thwhwlh  gwpp  pwglwompymbitph  ghypmd  hpypufihwljwG
niwnpoipymGitph npopdwd wprymlpGiph hpdwG pu ng mnhn hjgpueydihywijut
hwpwdh hupdwplp apudhululd npwlwlng:

WlunnmuGph  anpdGwlwb  Gwlwympimbp:  UnbGwunumpining  winwgud
wprynilpGipp Yhpwnebih G0 (EnGwyhG opplnniGhs Ywemgwdplbph qlluwdwuekph U gpudg
hwonpnnn GGynudwhl funnmwlGeph bhppuafipluiput hwuydwplGipnod: Uwoeben npogbu,
hnuwGph wwnymiuwympjwi npnpdiwl hwjwuwpnudp Yhpumdtp T Ahhpwl pugupmd
ljwnmgyon dppwqquihl nupngh wwpuopl ne phmpymbispp dwitplnpwyhG eptiphg L
Unuink  ghwp  htginouiGliphg  wupuqubbne Gwjuwqdnd,  plyybe Gub L4

Uwmbithwiwljapm pwnuph opwiinnnwlupupiwi Inudwljwpgh Gwuwgowght
wfuwmufipGhpnni:
Woluwmnwliph thnpdwhwifwGntpymGp: NuwnbdwuppmpymGGtpp hpdGuwlju

nnnypGtnp qllmgiby Ywd Ghplgugy 56

o “nmnpuinGiph U woyhpwGuolbph  gnwdnmngmd  (2009p. holobdptp  15-18,
Gplwl-26pdmy).

o “Fymngfwi b Qutpp” dhewqquihl ghwwgnpdtulimb hudwdnnngnag (KOO HA
M KU3HDLy D-40 XXI Mexaynapoanan HayuHO-Npakruueckan kondepennns), Mbbqu,
201ip.

. AN pnpufihin b 2824 L <B4 widphnlGhph  hwiwnby  Ghunng
(2012p. (ptanmwpp 3, wpd. phe| 6):

Muwpnuwlnip i 66 Giplnojwgynud:

o phpwoplbph  pwpdiwl  wwdwibpnad hnuwdiph,  hmlph U opwpbpmyGlph
wwpdbuiptph Ghel Guwbpp plipnynn swipnpogzhsGlipp.

. hnuwipp  hwgbgquomppuli  npoptwl  hwdwp juwnwpwd  wbuwlput L
thnpd wipumuljui hbumwgmuanipymGGhph wpnymbpnd uineyiwd hujwuwpndp,

o gbinughl, wyi pioul’ gpunp GwemgiwopGhph ybphG phtpnud - opupbpmiyuhi
yninwlnuiGiph  htnplpwg oupdiwl  wqupowlped o ShgphuliwG
Swpbiunnpywlw Gipupugpiwi uigpmdpibpp.

« uphqiwywél  hnlbpud - Ymunwlpwd vhipjwopliph  Quymbwgwo  dwlbpbngph
phipnipjwl npnpdw6 Yoppméwiul putGud bl no Gop dlwdnpiwd hnGh hhnpunihtjulwi
hwpduplh bnuGulp.

o hwpp unpiwluwal wlwe) hopp pwgfuonpymbiiph ghupowd  hmpudpliwlwi
puiwnpmpput gnpowlgh spnzdwl thnpdGwlwl htnwqnunp)nGieph wpynGpGpp.

« Gpqwo wpymbplitph oguugnpodul dhongm| ny mnhn hhgpunfjijwiul hwpjuwoh
hwpyqupih gpuehhlpoelut bywiwlp.

o hjmpuyihljulwl hupwop hopdwpupulpu i hinwgnuonprtGGhpp Jhippmongpymiliaph
wiprynilpGhipp:

ZnunuwpwimuiGhpp:

Uwblwfunumppul wppympGipt m bpiGwipuG gpoypGhpp hpumwpudlp 6 8
muyghp wpfuwnwiplbpma:

© National Library of Armenia

Uwhlwhpumpuli fwenglwdpl o suhup: Tnblwlunumpjui swjwp® 118 ke,
(wnwlg huwftpwsh), wi punugwd b wuwnwiph plinhwGmp pmpwgphg, 4 qiupg,
bgpuipugmpymGiiphg b wrwewpympimGitphg, oguwugnpdtwd L 113 wlmb
guulwGnpym, Ghpumjws b6 14 wnynuwy, 37 Gjup, 2 hubpjwo:

UstbuUhNUAke-3L LUUUANS ANdULAUUORE3OMLE

Unwohl ajfund Ghpluywginn wzinunwiph nuoudfuuppnippal wnwplpo GG quipaby
(nGwgh6 b GupnsteGwihé qnam glnbph hintinughG hnuphi & gpupbpmylbphl woling
gpy pwpp uGnhpGhp, hGywhupp G0 howwGph wwGnpmbwhmpui npnymdp, ppuipwpmd
gpuplipmlGhph Yrunwiwe yuinGueny guuly hwnplpug zupdiwb nuntifwuppnypymbi
m hnifwdlwdapdwi Juliugmawlnuip, pGauwbu Gwh gpunh hhnpnhwGgnygh 662nuhwpd
gpurwph wmuGdhi mwpptiph wwpudbnpbph bwzquplp:

Uwnnple Ghplugugynd b6 wpfuwmwipnd munidGuuehpdon hwpgbph Jepwpbpwg
wnlu wnwpwplGbph piGununnuljub Japmdmpymbitp, Gwuliofnpugbu G.UEQwiwphCh,
M-+ 2mgubfi, U.G-Ubip-Unipwpmip b wyng wzfuwnmpyniGGhpp, npnig hpdwl Jpw b
unhdw Gyt b6 wpfuwmwbph Gupunulyl nemundGuuhpuipjué Gipwljw uGnhpGlpp:

Quupuy  phpfwopGiph  wmbnuthnjumppul  wbuwlwG  munuiGuohpmpymGitpp
hhGwlputng qupgugty G Epym nunpaipjunip” nhmghnG b gpuhuweghnl: Rtpdwopltph
swpdifwd  phpmghnd  bnubwlGipn]  hpiGuiuimd  gqponleg B Wl bwpmumpbp,
JUUwyljunjitp, U.b.Nnuptuypl L bOUmqipip:

Qpuiipwplbph wpiwhupiwt jwd wuwpqupuiibpoud  pipgudpliph Gunbgdwd
wpnghuGiph  nwnwiGwuhpripymG6  ppuiwGugynd £ Eiked houph uwhtw wjht
wauapmpniljg: W plequgumnd wnweGdbuind b6 U Unnnlh, U.S-nwswoppuip,
LU Lwupbliynh b 9-h.Swdngh junwmpwd numdwubpupnGitnp:

Lnuwlph wwinnmGuwlmppub npnyuwi nunnip i Jumnwpfud
nuniGuuppmpymbGaph & Gwuep Jipopkpnad ©hhnpnupuiungepoh@ (@Gmiwght fud ng
GlznniwghG): (3 GGamawght hhpprnpubuynmond Jwpth b wnebdlogbiy UA.Sacphih,
WU UnuyppGh L LU bnpngh Ywwwpud mundGuuppnpmibnp:

ZunnmwlpupG  phpwoplGhph g; Gph opopiwd huntwp wowowplfwd pulwdlbpp
hpdGwlwlnd Ghuwbdwhphy jud twhphl G6: Unwught wyhnuwwpGlphg wlhpudtym §
oy Q-h.Cuwimlh, LU.QnGyupmip, b.b.Lupph L ¢h jwpp wyp hlinhGuyfbph Ynndhg
unwguwd hwpgupyushi wpeuho pompymGitn:

Pugh Gpwd pwlwalbiphig hwuolwipl pepjwopliph bph apopdwl hudwp w
Gwl wy putwdlbp, hisgbu, ophGwly  Dalbnhwqupnip, LW dwlnbh, +LEGGgmh,
Gl miwGnjulyph bowjing:

GypnuubwG L wdbppipoel  hbowqnannGphg  Jupbth © Got"  W.Cnlhsh,
LALEGzwmbyGh, C-.Mbwpnhh, U.U@miunih wyluwmnipynlitpp:

etmjwoplbph guuiwpuyghl bph whuwlwi apognudp fubun puppuing L pipugnn
tiplmgph puqiwgutnipul b awpddui poygph Gimpmfuwhmpjul wpuooGonm] (G.Utytp-
Mbnkp, b.b.LLp, £.0E 2wt b, LA Qpwd-6.0.Onnponni):

UbpufugpG hnupliph  wuwnpmGulypmpul npozdwl wpelueybipp (U Unumnlymy,
U.U.bhdwG, SnuR.dplngpungm], hhubtpluboghdl, 0.9 Guanppyhbip, G hofdhqudh)
hwdbiwmepup vwluupp] b6, higp hpiGujwind wuigioiudopfus towl
bwGiguiiwGpm], np wpn nuwlpGhpnu epupbpmyGph ywpddw dbuwihqil wikGwpwnn
m ppy munmiGuehpwoG EopGywbu wmtivwlpoG, wybubv b gnpotwlwl wnnuiGbpm}:
Zwinljwwbu Yupbnp L G2 boelbnhwqupmih Yngihg hjwiGumpuo obpuughl hu el
qupngh  (LG.Uwlnub, ULOnjwl, LEAwqupui, G4 Uwwsapub, 1.4.Shp-
UhGwugwb) L hwlwebpodughG Gop QuonggGipp  hinpdwpupwlul bumugmnbwl b
huwpwphh  Shponiliph  Wwipiwd  (LOUwlnuwt, ML fwpmui)  wyiuwnwlpibpp:
Opwptpmyfkph  gnunwlpiwd  Eploygpltph L hmGwnganiwl  hiolatpo]  wowgwgng
dlwthnfumipymGitph nwndGwuppiudp gpuglhy B0 LU Salupndp, UL windg,
UL Lwuptiyryp, UAawhnnl b 2w wyy hhghGulGlp:
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Phpwopuyghl  YnnumwlnuiGiph htwplpwg wpdiwl munwbwuppmpGGep b6
Ywwnwm]b h.b LLph, YU GnGswpmp, C.UpngGh b ELnpupjuth wpuwuwlpGhponng:

QbtunghG plguoyGwiwli  Jwamgdwoplbph  gbplh  phthnd Ymewwinn
opupbpmlGiph hwununmjwd vwhiwwghl dwytiploagph pipmppul npopdwi dEponitph L
wnwownpllbph WEd dwup wowgylp 66 pGuwljwi L gnpaGwlwi htomwognsnpni@ibph
wpymbpmd: Apwlp bpdGwlwn wwpg wpanwhwywmpymbibn b6 L hwth 356G wntng
Gplngph Ypw wqrnng gnponGGbph deowdwulimpymbGp (LG OGnppptp, T Uwylihyndp,
. ubpfubimipath, Qe .Uhpqugunbh bowgG):

Ltnbwjh qhinbph onplnmGhyGphG hwenpnmiy hpmpnmnGfuGhljutpuG
Junmguopltph  pypl G puopnd  Gwb o dGniwghG  gpuhuwghnG  hplwhnu
funnpywlpupwptp oo 4E4-tph wmpphGughG epwunwplipp: UnygG o fungnjwljuzwpbph
hhppuihjwhwl  pbdhdltpp  thmpnfumpymbibpp  OEdwdweudp  ipwjwiugyond 6
YtpohGGhippu yYpw wbnumpynn hwlwlleph dhengm] (EnpudnpnuiGtph ypw, wmpphGh
nunpmi L owyl): Giep  Yupguunphme  Gupuunwing  thwlwGGEpp - gpnukpudnpuip
hpnpufihuiw hupfuoh wnwgwgiwb uunduwe b gunlnd:

Zhnpuiijwub hwpdwdh  wapignipiip  wwpqupwibm Guumwm)  uml
wpjuwnwipmd  pGhwpipymd £ dwuGwghmwlpul  gpulubmppui  dkp  hujw(h
npnubpugnpiwl plm puuwlwl phogp:

Wu  tpym  ghypbpp  gnpolwiutmd  Yppwmpmb  smGEG  Yupgunnpiul
wbjuhjuywlé  pwppupmibiiph wowoduemf: Uwlijw)f  vpufg  nwnoi@uwehpnipyub
wpiyntlpnid unwgymd G0 npulpeluwl L pwlwhwlwl plngph Juplnp hdwgmpyeGitp
Glpdwl L Gpph thothinfumpymGisph JGppbpjwy:

W) Gnuudtibw) Gy hwdiwnnmnwlh pGiwpytbp fapnkip jw) nbwpbpp hhnpongihlu s
ntidhih pnhnfunipyub Cahphp-Ltpdbpnth qpubhluiljul depnnm]: Unyl dhpngp iGpwnpoud
b yunljruGh gpnubqunpdwi dudwGwl gwiljugu o ujwhh hwiwp nG6w) unpnjwlpuwph L
lpwpguynpnn wwppuninpiw@ pGnpwgntipn:

Lwilh op hhapuihwlwG bwpduoG wibpuhl pényph bplogp t, huy 660w L
wpwgnipjul  Juul  wpnwhwynymd L L.G.Cngojuym hwywGh  pwGwdlm], wujw
dunfwfwlh  gullpugws wwhhl hpgpunfihljwlul  ehdhdp pGnpwgpnn Yap M -Q
nuppinllynil YnnphGwowp6 hwdwlwpgnd ybop L qobdh vwppudnpdwi wmfywy wwhh L
wippw;hG pnpwgpbph hwwnndng:

Qnuudhuhwl  YuomgnuiGiph  Jhpmompniihg wwpgdmd E onp @60wmG
pwpépugdwl whuwGlymihg Yupduoph qoughG opblpnyg Jnthnfumpnibp gbpwnuwubh L
Liph adwihl optlipny thnthnfumpjul Gumdundp:

bphpopn athenid Ghpluigugymd GG Endwhé hrabbpnud hnuwliph opupbpmlpught S
hwghgwomppul (bouwtph wwngnwynpymb) npsydwi huodwp junwpud ohnutuoG
pwnnifibpp: Gpuwignd oquiwgnpdlyny thnpdlwlws Phmuegnmngmbiiph wpympltpp’
Gy b hwumwnynd hnuwlph nwinpmbGuimpjul b gpu dbompymbp apwpiwGuinpng
wwpuibwpliph Ghel:

QpupbipmlGiph zwpdnudp dbundnpnd b pGpwlngd £ 3 gapdonGGph” hnuwlph, hmGh L
pipdwopGiph  Gunuljwl hofuwgnbgmpyul  wwpdwbpmd:  <nuwliph  opupkpniljwhi
hwgbgwonipjui  npnpiwl  whuwlwl  m popdGwlul  munniGweppmpymbibph L
puGwdbbiph opmonip)uGitph  hhdwd jpw plomlty GG S dhompjmbp wwjdwlonpng
wjn 3 qnponlGbph  hhppuafihwlwt,  hwopuaohowpul b phghywibuwbhuipud
wwpwibwoptpp. gl gupfwoph dhehl b ghiwdhiwlul wpugmpymGlbpp (V b V),
htnmyp L ynpw vwuGhylbph funmpymibepp (p L py),  opwplipniGiph  Ywqih
hwwhyuwgwthwijwl  plupwgpbpp’  dpohl Ypnuhl  wpudiwghst  m fuwnGnpnnid
twuGplGhph wihwdwyuh puphniub gnpowlhgp (d L f), hmip hwwmwhp pipmpymip b
hnip funppnpmpmGGtiph dhohl yudip (7, L A): Rhpjwoplbph zwpdmdli m iy
hwnhljwgwihwipul pinpwapbpl nunuiGuuhpon Gh zwpp henhGulGhph (hodL.Bnugquipny,
U'L.Lmfupl, 8.6.Uhpglumpudu b wyf) Yandhg plygmbfws b oapybe huopiogaegulw

6

pnhwnp  wwpuiop  hwdwpkp JGpp Gwo 2 dhompymGGbph  hwpwpbpmpmp:
Wuwhum|, hnuwGpp hwgbguompymbp, Ywhdwd  pp dGdmpymbp  wwydwlwgnpnn
wpupunitanpliphg, Gwpbih & GEplw gty bnbpug pmihghwih mbupny.

i 1
S=f|V Vo pipr—p—idgsA | (1
if /

Uh pwGh thathnfuwlwiGiphg Yupnwd dhompiut npnpiwl hunjuunwepiwi wkupp
sl hwdwp oquwanpdyty & plGwlwl ghompymbiipnud jwyl  yhpunmd wnwgud
twpbdunnpluwipeld  Shpngp, pem oppt hGoplen pmlhghwG  Giplpojuggoud ©

"ilnuinﬂuw!;mﬁﬁhml wuwhdwlthph wpowgpuh wbuprd: dEntaopwp (1) polGhghntwg

ljwyp uptigh b Gephupug ) bimbgw) wumcwbughG hufuoupiwi wiupny.

S =KV V20 o, —p)'(%] L (2)

Uu hwjuuwpiwG  wumpdwlugnggbpp npopymd 6 hwjuuowpiwG we b dwju
Gwulph  hwdwegunwepowt Shghpuub dompymGieph  guhnquiuwinpyniGatph
hunjwuwpbigiundp: <wiuuupiwl dhp wnlijw wwpwdbmppp GlplpuyugGhbp dhjuwGhlugh
tptip hhdfiwiui SsompymGGtph’ quigwoh (M), tplupmppub (L) b dwdwlwlih (7)
sunhnquljulnpimGGbph dhongmy.

< o EFIPY
o (@ o
z+1=0
x+y-3z-3+0p+n=0: #)
x+y=0

Uhlhwym & np (4) hwdwowpmitiph hwlwlupgh dhengm] pG6p Lwpny dhwpdtp
npmplip pninp kg wlhwjmGhpp: Lmodwd hunbhwp ghpuetlp  jundmnujuimpymGGtph
whumpjul ke hwjmbh «x ptnpldpr: Qwdwdwyl YepehGp’  spunpnquuli 7 hwwn
thnpnuwljubibphg  Yuwiojwds pmyghwgh dinfupbli Jupkh B oomwlwy o+ 7 -4 pym]
swipwgmpy Ynduypulpny Juqiduwd hwdwpdbp pmilghw, apuoby n+ 7 pidnad hwplh ©
wnlgnid Gl npriynn pmlyghwb, huly & -G wdpuy dhudnpitiph hwdwlupgmd sunpiw G
wllpufu dhwynpltph ppyl E: NwnuiGwuppdon fulnph nbuppmd # wpdtpp hunjwuwnp & (1)
hinuwuwpiwt we dwumd quidnn upupwdtmpbph pybt jop, buy K -0 junhdwl wiliuju
dhwynpGtpp phyl b, wpuhlpl K =3:

lwlawpup, hudwdwyd = plinpbth, sunhnquluinpmi mibgny (2) hwfueupdwl
Yinfuwpd  YmlitGwlp hpGa  pudhwqmply  hwpopbpolignipynGipng - (sudhnpnbGepng)
wjuyiwe iy npywo htinbjug pouGlyghiziuw) hwfuewpnidp.

i H,.H:,H_,,HJ,ﬁj):O,o (3)
hwdwaw)b Gny6 7 phnpbdp’ m, 7, T, 1,4 7, junfmpophyGliphg jmpupwiynipp nbupp (1)
Pmbiyghniwy Ywepd tnwd  np hmbnfuowlubitph 2wpphg wpupgiym hunfwp npugbu
qiiuwynp wwpwedbnpbp pGuominud Gip hmawlph, hulp b epupbpnyiiph w)l plnpugnhs
wupuiwptipp, npnip wupmbwmd G6 Gwl pupnqpuwingppud bhdGwlui dhujaplhp
Lnuwiliph ghwypnd g YelmuGh Yuopjwoph dphghG Vo owpogmpymGi €, bniGh ghupnd’
funppmipnpymppGGiph  dpepd A swihp,  phpduopliph  ptugpnud®  gpwplipmyGhph
fumnmpynilp htquiynud® py —p: Smpwpwlgnp 7 punhopnzhyp winwlwne hodwp w3
giuwynp wwpuitnpbph htn hwenprupuwn qipgynd B (1) pobyghnGuyg bujwuwpiwb dbe
UGwgud 4+ dhompymlitphg dklp, wyn pdmd” § pmihghwl: Ophlwl’ w, suhnpmyhsp
uunwlgm hwdwp Jupng GOp qpli) inbjwg pmlhghnGurg rwp.

)= 1V.p; ~p.A,S), (©)
npp Giplujwgnud L wanp@ubGhph wpawnpyugh wbupn].

7
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x, =V p,—p) " ATHS: M
Uunwgifwd (7) hwdwuwpmdp GhplujgGhip suhnnuljulnpyul nbupny.

=¥ =X
M°IT? = { ‘EJ [fif) y (8)
T L
nphg YrlikGwdp’
MOI°T® = M~ L5 res 9

Quwuwmiwt we b dwfu dwunnd qubiynn Gngl dhompjmGitph wunpdwiugnygbph
hunjinmepbgmidny JunwlwGp'

-y,=0
-, +3% —z,=0: (10)
x=0
Lunjwuwpnuitbiph (10} hwiwlwpgh puomnihg hnbow &, np x, =0, y, =0, z, =0:
UjuplpG° winwght swihnprphsp hnuwbph wwinnuiGulynipjub swiugmiply dhompmGo L.
T, =5 (11)
Unyyh Gy hwenpn 4 sunpinpnz by Gpp hudwp wnwgynd GG htnljwg nkuptpp.
V.

L (12)
m=—f (13)
Pr—P
a .
T, =% (14
Ry (15)

Wowhund, 8 dinginfuwluGitpn dleudnpynn (1) poiyghnGusy Gugh finfuwpta,
hunfudwG (5) huwawpiw, wnwgulp hknbjwy S swgnpnphyGiph pmiyghuwd.
i A d J
S=fl—,——s——, | 16)
{V Pr—p & (
dhpohlp, hwdwdaw)l Qpp pupunpiuo ubpogh, upbih L Gplwwglb) npugtiv 5 1
swihwlptph gmghyGtph wpnunpu.

(9} ¥z L2
Vool p d .
NA T (A
: 14 Pr—0, AJ ¢ ua

(17) hwjwuwupiwG dhy  S-p dbhompymlp vpupdwluninpnn 4 suhnpnzhGhphg bty

hnuwlpn] wwplnn gpwpbpnidjisph hwpuptpuwi pomnpymil © a=Br"F, QLwmbph
p

onhujwp wiwqwiliph 6y dwumd gbpwlznnd Wi upghghmiwhG dwgmd mbkgnn
wyyupltpp, npnlg Yiwjuph fompymip wqimd k 2600—2700%/&3: Uhghli fummnipymiG
plnnifityny 2650[;(;/1[’, twpmp opp Gumdwdp  wyn  epuwplipmlliph  hwpupbpolwG
funmpymbp  wnwggmi b hwenwond b hwojoowp’ 2= 1650 Shobwpap (17)
swipnpnzhsuh hujwewpdw dbg wyn dedmpped ¥ gmgpym) wmnhdulp by hwunuaomd
b, L Yupbp b oGipunt £, hwiliiwmwuimppul gnpowlgh dbe: WG npluypnud, bpp
hnuwGpnud wnljw GG GuajwghG Low)p Gwip dwulpllbp,  phpfwopGliph hupupbpulpwd
futnmpyniGp, Yuhniws Yujughl dwubhlfbph pwiwghg, huwonwwnm (pik sh Gwpnn, b gpu
wgntignipymbip whnp b hwpyh waldh: antwpwp, apyyte GuiinwghG nppigneg pmihghw
pinmiGynud £ (17) hwjuwuwpdwl wjl aswpplpulp, opod phpwopiph hwopwpbpoulod

hunnipynilp hwunwnmG L.
Vifd Y
S:Kﬂ(v} {A_}) Iﬂ". (]3)

8
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Juwinwpiwl hodwywihnpjwi swihwgmpy &, onpdwlgh, byt Gwbk x,y,z
wunptwhwgnygtiph wpdbplbph npnpdwl hwiwp wihpudizn- L mGhGw) plwlpul jud
(upnpumnp-thnpdwpupurijw i htinmwgmnmpymbitph ufjuugbp: Whuwnwiiipnud
oquugnpdylp G wipugiaipynu boelbnhwqupmlh wijwub opwyhf hpdGwhwpgbph L
hhnpnnbjuGhujh  hlGunpununmd M4 fweguih  Ynmihg Yuwuowpjwd  hapsGwljwb
htinwqnumpymbltph (1972-1984pp.) mpwiitpp: “Fpubg Wpwlyndtph hpdwl Jpw npnpyk;
B (18) puwpnpnzhpwgbli hwjuwuowpdwd % ¥y Loz wunhdwlwgnygph  wpdbplbpp:
UwuGunpuughy, wyn SzwlnuiGiph wpymbpitpm] nqunppiwlwi wmulgpitph Ypw
Yuwmniguby 5@ hnwwlph swywught mugbguompyul suihugmply §, dhompjul Lipgpt n
nhtwdipulut wpwgnpymGGabph hwpwpbpmpput  (mupwptipeljud wpugmpimb) dhob
wnlw pmblghniug Ywwh gpudhlGipp (GL.1):

So Zupwphmu b wjsuguys o N
2 3 1.4 W
0 B l'.i S !1.- o = lla - o
L 0 — d=0.91%
ER A-d=Lidn
é L /*/ 00— d=2.64 100
z -1.0k
= i + — d=1.85 M1
§' B L] —— d=14.0080
= -15) B
& —
2 2of =
pvi ,%’,
2.5 =
230k

Ul 1 Lqligywonipjul suifnugniply dkompnul b howwlph dfighG m pfiGundfily
wipgnipymGGLpf hwmupbpnipped ufiel wirlw Gyl gpueppyGhp

UyGhuyw b, op (18) hwuuwpiw X wumhGubwgnygl hpblhg Geplwjuglimd £
Gpwo qpugplltph wilymbuyhl gnpdwlhgp: L I-md wpunyEpdud 17 gpuedhltph
hwdwp Jp@wipugpuljut Sulpiwt wpgmilpnud x-p dpehl wpdtipp wnwgily Loy =2:

4
dbipmoytyp bl S,,=fu:

] gmblghugh gpuphybpp b Gunwpdty tgpuljwgnipjnliGtp

mpinfuwwGlitph b pmGhghwgh Jupph Yepupbpgug:
dnpafulpt  wlpufibph  $2wymibkph wpnmbpnid Qunmgltp W6 Gwb
hugtgwompyub  guwgmply EEonmpywl yujuwonppul guuphlftpl pun hmGh o 7

plipnpjwl Sn=f(f0), L puin  ppwpbpmyGhiph  hwwnpluguuwlot plimpwqptph’

S, = f[—:l—J Pnetiyghwlph gpuphlyltpp (6Y.2,3):
47



Lufif plipopjuih So
22 =17 .12 0.7 b
= ¥ T T T T T T T T 7 X T 0
O — d=2 64 i, VAL=L10
| O d=264 0, VAL=1.20 3 B
i 3
! O — d=2 64 i, V=130 B
A—d=110 5, V=1 30 10 E
A—d=1 1066, VAL=115 £
£
| ©— d=090 66, VAL=L13 h A
| R AL DN RN IS S Sl | =L '3’
] £
20 5
7
4 -25
3 o0

Uly. 2 <nunwlph gmuplipntufil uqligifwomp il & hmth pipmppul
gl il Joalilyg ity gl gpus it

Apwlg hpuwl Jpw b gpudpiubuli b dwpbdwnpljuwlwl  héwlwgpmpywl
bpwlwlybtpm| npozdbp GE (18) hujuuwpdwi y b 7 wowhdwlwgnygpp” y=2 b
z=025: Lpwd 3 PpmGyghnGwy Yunybph Ynnbjpwghwh  enpowyhgGiph  unwgfud
wpdkpllipp’ 0.92+0.97, quymd 46 hnuwlph wwlngmbwlnppuG L goo SEompmdnp
wwyiw v opang 3 swthapnpsGliph dheb welw hunwl Jwhnjwanpul dwuh:

2 ozs
VY .:fdY"
S, =K, —| 1,7 | — % 19
" [VJ *\a/ R
S Qwnflpusuuudpu G ugd d
ol S S N SRS S
] ’_’n’,/——v
Z ;
£ L5
:_':- 201 E]
=
;5 ,__J___,_’/—__‘E”:'
g sl /1:_"
7 ] O—i=0.01, VAL=1 20 |
=gk O =601, VAL=1 30 |
i A—i=0.03, VAL=] 20
O - i=0.05. VAL=1L 30 |
sl e

Uy 3. <nwwlph ppeapbpndlieyh i hwgbgeonp ol b gpuplipnidpGlpfr huenfieyunfualpoli
plmpuwgpiipfy pmillgfinGuy lunyf gprudpiplibnp
10
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Gpuwhung,  hnuwlpp  nwGonmbwynggjwt npnpdwl  (18)  swihnpnzhgwghl
hwjwuwpmip jupbih £ opgugugil) holgug swihwqmpl wunpawibph wpownpuh
wliupm]: Lawlwlbym|’ -

2 / 025
or(2] w2 @0
V. ) Af)
pun wyy dhompjul gumubwip qowhi hunjuuwpned, nph wilpmGuhG K, gnpdwlhgp
npmyly E o «fiwqugmyl  Shehl pwmuyymuhbtph»  dhpngnd, wnpnyymbpnd” K, =0.027:
‘Gl A-nud pipdwd t(19) PniGlgiwgh gpudplp:

Wuughuny, Yunnwpjwy munidGuuhpoipyniGitph kpiwG gpw S, uhompjuii npnzuwl

hwiup umwgynud £ hknbjay guhwqnipy hunjwuwpnidp.

(vY ..

e e
S":M”LV- J JU(A—J_) : @n

I

SwlppuiGolppp i

Ukonipyjmd ¢,

Ulp. 4 <nuwlpft unelngipul fufufuonpnilp P dtomipnilfiq

Lwuh webtmf hhgpaphiundhinogh ih pwpp hupunlh welympymGahp, wnwglud (21)
buwuwpnuip wpupgbygwd mbtupng gpymad B

~

, =

S, =0.042C° 1,,L J £ (22)

ont

Umwgud  (22)  hwojwuwpndl  wewgwplpjond © Yhpwety  (nGuwghG  gnnm
onwhnuptipnud hnuwGph gpupbpmyuhl hwghgwonipjul apnz:iwi hwdwp:

Wu gfumd  Gbpluijugyud b uwugfud wpymbpGhph  hudbdwnnedp plulwb
sunfmuiGpp ndqulbpp bowy htinhGuYyGsph wnwowplltiph htn:  Uwubwnpuojbe,
pufwiului hwisiomiul hwdwp oguwgnpoiby &6 (1.4 Stp-UhGwuejuGh Ynnihg <2
Gunipwly U Whinh glntiph ypw pputputwgjud sudndibph wywiiliipp (w1, G4.5): 9pbph
ihmip6 hwdpGlyGnd b Gumgnd w) ntuyplipmy, Gpp wjug opwhnuph phipduopitnt mGul
wwqu-YnuyGu-grupupuihi plingpwgpip:

11



Uypnwwly 1

uadpuly L g gliwbph b gpnly gl Ghpnad hnuwEph wwGngmbGuehappol b hodf
plipnpuli gpazwl hundwp Gumwmiud gafmdGapf wpninpbbpp

N Glun. hunmjwdp <mflh plip., i E So
7 2 ~ 3 4
7 Gunwih-g. Gunwth 0.029 0.047
2 ~ Cwnquih-q. Cwnquith 0.032 L 0.031
3 Cwnuifi-q. Cunquih 0.032 (.052
4 Cumnuih-g. 2w 0.018 0.008
5 Cwrunh-q. QpiwG 0.015 0.024
3 Utujimnn W 0.021 0.034
7 _ Ulujdnuym 0.023 0.016
§ Unuinig 0.032 0.033
g Uninnig 0.032 0.038
wi Unumg 0.032 0.019
1 YUnunni 0.032 0.008
12 Odpénp-luninipg 0.035 0.052
13 1V dnpuly 0.054 G.017
o) phpurpjuli S
2,2 -1.2 -0.7 lo

-1.7

1-0s

-1 0

Lumuelp|e heug Gguodags

350
L. 5 Plwlpuli afpuglibph hudbdunnandp S, = £ (iu) Saililgfugfi wpdbplibph bliv

Uwwgyuwd  yuwihnpphswpl hwjwuwpmidGeph’ wyp hgptwlisph  wrwopwpljuo
wpuwhgnmpuGGipp o (UL DG hwing, b Qaouhlolh, L.9-Uwnpwd, (1-9nang,
U2 9pwd) npululul hwibiwnondp gngg b ougty, np juemgwdpughl gptipt (G
huniwuyuuuojuwGnipmt b Guminnd ol biinghGuyGiph wl pwlwdbbph htun,
npnligny npnpynud £ gpuphpmbughG ngg gqonuodwpwghl Gpp, wyp ng gpuby dh puqugphyp
lwufuuy pipfudplbpp bpp:

Wluwnwiph  wju gund unwgwe  hnuwlph  mwlogmitGuympjuG npnpdwi
wnuwhwipnmpynilp GhpwenipimG b quhy Bpihpwl punpupnud htinplugh dwuelwlhgmppudp
Quwpwd  «Hupowlh  dhewqauht  ghytipophl nwpngh  wmwpwopp hbinbnuwjhG U

12
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dwhbpbmpwihG  eptphy  wpwpnuwlng Junmgyuwdpltp:  Gwhnugdow-Gwfwhwzughd
wyfuwuuiplbpnud: X

Gopopn_gmifup Gppjwd b ojebughl L Guuwgtintughl gpwhouptph hmGhpnid
plipwgnn gpuptipniljughG YnumuynsGiph htnpipwg 2wpddwl nun Gwuhpnp)mGGphG,
wpynud &G bplogph phaplpubui Ghwpugpmpimbtep, pigh hpdwi jpu b Juqiymd t
hmGwatunpnfumpymGGiph  wilwpmolpwli juymbugws oo mowmdGeph JGphG
Twhbkplnyph nhpph npnziwl dwptiwwnpyulwi donbjp: Umwgywd wmbewljnl modwi
oglimpjuip plophliwyh hudwn Yuwnwpind E plipdudpGph htinpipug 2wpdib wpnymip
hwiinhungnn JuymGugwd Gwlkplngph nhpph YnnpphGuabbph hugdwply:

Uzfuwsnwlpnud nunud Guuhmgng mlwwqdmpymin opuptipmlpuighl Yrumuoymdtbph
htnpfipwg  zwpdnuip  gjfuwfnpugbe wphbmnuulnpb (hwaqunbyy  Gui  plulpui
wwpiwGisp) papnfudwp) upwijud mGwdlwihnjunipnt k, npé pipwlnud & hwnwih
Z ynpyhGwnf npulput wemf: G nwpuoofwd bploygpp hwlnhomd (whnutinbuwgh L
Gwuwdp Gl EnGugpG wi6 gpwhnupbpmd. npnGg Jpw  Junmgdby &6 gpunipuplitip
(hpiGwlwbnui gpwefi Gupuumljod), uippughl wignuiGbp b wyp gimwghG Yunmygltn:
UhwjG dbp hwlpuytinmpimbnd fuptp b pdupyby opwplinmyliph htanptipuwg 2wpddwb
pwqnii ophGwlGhp:

UWniwypph ppeGgph ulgpiwywl 5-648 hwwjwop hunnny htinbnwhniiph huntwp
yurmgybi kG opwlgph wwlny whglng dh 2wpp ubpujwpnn Yuwdpouyhl pugiludplbp:
ZnbipuhmGiph hunnwih wun pawGuljud pwnépugdwl  htmluGpny gnpoGuipuGmd phy
G fwwwdp dhwlyty B wyn ppulgpunnul ubpufwpnmbap:

Ut suunjwiip htiwplpwg muulnuiGtp 56 wnwewgli Inpuglinh Q-jung juin Juuwlh
Yudppunnwy 3-44d  Bpljupmippudp hmGwhwnguonud, dbgh ghinh Umamg  (Bhpmq)
snpuehmiGp umnppG 3-448 wbquaiiwund, Upwpu ghup L Gpw Utuapyud Juwlh
fluwnGwpwbhyg Ghppb pOlpwd hunguonnd, hGsutu Gwh bnkghu gtwh Jpw Junnigud
Gnbghu ®LEU-h opplnmbhy griuuniwunud: :

NpwopGtpp htwplpwg 2wpdnuip, hwighuwbwim] ng uogmbugud tployp, vhhqp ©
wolnu uymbugwd dh yhGwhhg b bbnwquynd dwpbpm]” wlglng 6y wy) Juaym
yhGwlh: @npdbp G0 wplwd phowplan Splogpp Gwpugptp ng umwgmbwp Jhdwlyh
hwuuwpnuithpng” hnuwlph ny vnwghnbwp 2wpddwi (Ukfi-JdbGwGh), dhwsunh 2wpdim
whjughmpput, hniGh nEpnpiwghwlbph b owyb: PEipjws hwjwuwpnuiliiph hwdwhwpgl
wiipnnewgGtim Gujwmayny cquugnpdynid b6 bu dh pwbh wnGympynGitp (gpupbtpnlyughl
tph b hpppunihwipuG gphwnpupymGitph npupdws, hmih plnpuyfwlwl Jumpuoph
swithbph dhol wnljw L wyiG):

Wihpwdbzn L 6L, np hoGwdlanhofuwiud iptnyplitpp  plimpwgpong
wwpunilinpbphg  dhugf hmGh Yuymbugus dwybployph nbpph, pipmuipjuli  npnpdwl
futinppG t, np ghwwlwihg woufly pwn gnpdGwlwi Gywlwlympyntd mbp: Shuwplpgon
Lplniygph  $haphwljwt m ppuu hhdwl Jpo Gulgnn Vwpbiwmhlwlwl  dnntijitpnu
hmGwdtwinfumpyul  uymbugud  Jpéwlh  pGmpugpbph  wnwgnuip - Ghiy wijdd
ppuuGugytp t ny quymbwgwd  bplayp  GQupugpnn papn dnglph thongny, npujlin
ponuiGEph JepeGuipwd wprymGp: Uhfignbn pwwn wnflith upupgligdud dnnby Glp miknug,
tpk Gplngph dhpelwlwl wprymbpp’ hwunwenjwo dhawlyn, Gyupuwagplp Juymbwgwod
tplntyph hujuwuwpmadbipm]:

Smfwalwihnfuiw  bplnyplbph  munwéGwuhpupymGibpnd wyu hhdGwngpogp
wnwowplyby kML Lwygjwbh Ynqihg b hhpumity hwljuutipuupl Yuemgudpltph ytppd
phtipnui plpwgnn  hhapnphGunipljulpod tpbnyplhph wbuwlpul GhupugpmpiniGikpnnd:
2wz wobbm]  wnwewplynn  hpdGwnpnyph  wnwdbpgpniiepp”  Ghptw futinph
priomuiGEpnnd Lu wgn dmntgnuip ghnumib B

LhnGughG m GuhiugteGughG qntpm] wenufinfidng - Jujupep b hwowiwght
opwpbpmyfbpp,  hwlnhwbm|  0ko npiwnpmpymbibph  (epuuipuplbp,  hmGwght
Qunniguoplbp b wyl), Guly &l wolng, b slufnud © htnplipwg Ynumulynuip: ipnzulp
duwlwluihgngpy  bann hmfwdlanpdwd bplnygpp gnpoliwljulmd  wijupminod T
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Uluwpwgmjwd qupgugnilbpp hnlgbgimd b6 Gap Juymbwgwo hnbh wnwgugimfp, aph
hwwwlG pptbhg GEpYwjugloud b Gounwlwd opwpbpnylbph Ybpetwlpwi, Yuymbwgwd
dwybpbnyp:  Gwqiugopdwd  Gop hmbp ékep B phpned hfimpuibiwlud,
hpqpninppmibnpuelwl b hwnpiuwgutwiot ygupuitioptph npepwhh wpdtpttp, npnig
upupiwbibpmd puutm] mpwlqhn Yepynd wiglbm b6 hintquyhG hwenpgnn hnupbpp:
Lhmnbwpwp ghnughl pued holpuhbnbnuesh6 QuemgduopGlipp Gwwqdbpu wihpudbm k
Ghpwn glwhwntby punwlmdGiph YEpeGwlwl yhdwyp wpwpiwbwynpan wyupudibionpbpli m
qnponlGbpp:

Jwi2dh welbm] npuwwplgnn Gplogph hghjwlwt pipwept m plmygpp” vanpl
(hpYwjwgymd &6 mppublmbwal popdwoph wphqiwpwdl hmGhipmd gpupbpmughl
ynuunwlnuiGiph  hbwplpwg wpddwl  wpyniGennd Juymbuwgwd  dwhlipkayph  nhpph
npnziwl Yhppedwljul QuimiGipl m guubg Yhjiwnwlw wpnmbpGipp:

L wd wuytwGGEpmd hnuwbph wilugbimpui b hmbh nhbnpiwghwlhpph hwdwp
Ymbtuip htnbjw) hwjwuwpnuiGbpp.

AV =Q=const, (23)
Q, =const (24)

Wu nphwpnud wphqiwywal hndind gélanfnplp hujwuwpupup pwpdond (pk
phwplt wyn whpuineld miblw pujuljpuiogeg sphupnpni), hEnbwpwp (23) wywpiwih
htun (dklpnkn wtinp £ oquuugnpoty Chghp pulwdlp.

V=CJRi: (25)

Qunfwdwyf (24) upupiwGh’ g LGp Gz, ap hinbgu)ihG hovwbiph S wwhdwbwghG
wmwingmbuympniln Gop wowowgwd hmbmd L plwlwb bmbh  hwdwuuoowefuwb
whnuniwunud punind &6 ppuep huwuwp: Uwhdwwghl nwGomuGulingg)ub liguodwond
plwlws hnGh wwiwdbnplipp Gywlwllng «gpos hinbpumy, hul Gnp dbun]npifwe hmGnng’
wnwlig plntipup, Ywpnn B6p gpby’

A (26)

Lnuwliph vwhiwbwihd nwingmbuynpped npmpfwi hadwn wfuwnuiph Gwjunpy
grfunid winwgywo (21) hwwuwpnuihg S,-h wpdbpp mbquinpiym] pipfuwopGhph hwytlzeg

(26) wupiwlnud, YmEaGuwlp’
2 b At \!'-I
(m ,-;[_ffu__.} JKJ ,-f[i,J : )
Vo) “\&oin) V) \&

Lwlh np gnm] Gyon epupkpmylbtpp Gop yugiwydspiwo m juymbwgud hmlm]
wightin] wdpnnegnpl nbtnudinffmd G6 glinh GeppLp mumjwolGbpp, nuwlpnad waljpo
phpJuopltph  hwwmhjuywhwlwl  plmpwgptipp 6wl hwemwwmb,  wjuplpl’
d,=d, j, = j: <Embwpwp (27) -p thnjuwpbli Gunmugyh’

v, (s '
1=1, -‘7 V_U [A—U] . (28)
Lmnwgu fwinuifbpnud oqunwgnpifnd b6 hhgpaghGwdhlpogh L phpuoopGhph
pwpduiwil uh zwpp bwlpwhugm Quwybp b powdbbp: UwuGugnpuoube, ploui hmibpmd
funppmpapnnipywl mnwnp swthp npnpyond E hmih hwnwp yuging gpmGumh dwuGhyGiph
hehl wipwdwgdpb (hiplwuwpupyiwi wpuiwghs) mohn huwdbiwmwul.
A=Bdg. , @9
npuntin Z-6 hwumuonndi gnpéwlihg B hpiGwlpoinad pinneigno ©0.7-p6 dnw:
Znuuifiph thohl wpwgmpjwl hwiwp cgmuwgnpoymd k Chghh (25) pwlwdlp, huy
nhlwdhly wnugnipjub odwp nlhGp’
V.=4gRi, (30)
htnbwpwp wpwgmpymGibph hupuptpnipjul hwdwp juonwGoedp”
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Ve, V. C,
s = G
VicVey G
Qup wnhm] (29) L (31) wpwwhwjmmpymGihpp, pEpiwopGbpp  hwyybyynh
nudwp unwgud (28) hwjwuwmiwd Jmpuwpbd ynilbiwtp®
i

/8
f‘:ia&( dmiu ) . (32)
c \dom a
,  Chghli qupéwlgh epopdwl hwdwp  oguwenpobing  UwGGhGgh pwwélp, hul
funprmpoppmpywt gopdwlgh hwduip® Cwppyiphip. wwpgbgnuiitphg Yhtnly
d.. YCr R\
;=,;{ .| (%) 33)
d()]'Mﬂ N R 4

Wyuwhuny], opwpbpnijughG  hnunmwynudliph htnplpwg  wpddwl  wpgmilpmd
albwynpud  Jupelwlul  Yuymbwgwd  duibplogph  pipmpjul  epnpdwl mudwn
wmugwplymd GG (32) Jud (33) wpmwhwpuompyniGibpp:

Unwgwd wpuwhwpnmpyul ybpmompymip gnyg L wwjho, np mgmulyynt
npJuoph  wphqiugwal hmbGhpod uymugws hmbwdluwnpnfoduwG - Jupelulwt
dwlbplnigph nhppp phugplwo b owuy  hmbh wwhiwfioghli mbnudwoh pepmpjudp:
Switwédw)f (32) jund (33) wpnmwhwjmmpput’ Gap hmbp pepmipjul dbdmppul ypw apnwih
wqnigmpmb &6 pnnGmu Gwb hnuwlph bhppu huljwl gupuitnpbpld o hnlp fogdng
gpnulin@ibpp  pimpwgptipp, uwlul ny hauwlpm] mwpinng phpwoplbpp: UwuGu]np
nhwpnid, bpk unp hmip dbwynpyph plwiwi hmbh gpmGubbpht hwdwwywnwejuwd,
wjuhlpl mlEGwlp dope, = domrs Bo =8, wupu unnuillgmé Yupfwoph wyphoiwjwdl
hmitpnud  pmjwoplitph hbnplpug 2wpdiwi Gwibplngpl wnunfbjwgnyip Yupng © aboap
pliptiy plwlw hnuih wwhdwGwghl winuidwueh enwyp pipmpywt wpdbpp: bGdbGimulwi
hwpwplliipmd puiwpuep a2qpunpjudp Gwnbih & pGgmlh’ R = R, nphg wnugymd

ad
& : df'ﬂf
= [l o L R 4
; lu[doﬁ! 0 (3 )

YGumnwpuwd  Guymilbpp  gnyg 6 wwiiv, wp hmbwdbwihnunpnGhph
Ywijnegnpwlnuiipnui - wwn Juplop  wauegmpymG  mbh  gpwptpmyGhph  bph
(hwgbglwompjul) tkdmppul npmpdwd  hwdwp  plopwd pwiwdlp: Romjwopttph
hbwplipwg pwpddwi  dunfuliwl bhownwedny guopmbogud  dwiybplogph ghpeh dpw
phpuoplliph  pwlwih  apnpiwl  bpoGwybp) wopbgmpymip  qiwhwatm b
hwibhdfwwmpymi6tp Juwowpbpn hwiwp dwlbplogph pipmippul dhompymbp Jbploud
pwpumpue dbpanny nprpdby ©oGwl wy) bEnhlwydip) pubwdlbiph hhdwl gpo: Wy
Gupumulym] oguwgnpiltp &6 LG 9nlywpmlp, hhLuph, Q.b.Cudmlh, .9 Uwlnpudh,
L4 A pwd-G.0-Onnponm puliwdbibpp: i

Umnwged  wnlympymbibph  oglimpjudp  wanpl Gnwd  plophlwlh  hwdwp
Lty b6 ugmbugud dwlbploygph pipmpyul npnzdwl muppbpulitph huggunlGap,
wpigmbpliph  hwdbdwnod L dbpoompmb: Uwuelunfnpuwbu,  Guobbunwght
UhonpymGGpi GG° bphG phtdh 02000 hwngwonud (hwpfwd wpumfrph wnwlgphg)
hnilp plwywl pipmpymln’ 7, = 0.025, hulp 200..5000 hwwnduwond® 7, =077, plwipul
brilip  Quqing  gpmbwp W hnuwbpm]  Byon o popluoplbph  hwnplju st
plnpwgpbnp’ @, , =500 L dy,, =700, qhnp dhopl quylimpymip’ b6=&4d, glanh
hwpuplughl Gpp® Q:].?djh{, glinnud phipfwoplbph wwhdwlughl hwgbgdwompyni
niiignn hnGwhumwoh pipmpyrbip’ 7, = 0.0/

Gunnwpwd  hwpjupyloph hpdwd  qpo wnwgfued wpgmiplbp mo gpuwlg
hwitiiwnmpymGGipp Giplupugwe BG GY.6-nud:
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U6 Opwdprph wnlpynippwl wanndweny wmugwgud hliumplpiug
Jupdiwl dwlbplnyplbp puwm hbghbuwhGlph
L-upumfup, 2- opudpuuph suehwonpodw( cunfiay, 3- ppuudprupf dlinguy ounfuwy,
w,p- Gnumulmd Glipf) dwlitiploypl pumn hlghbuwdf b L . QolGswpndh, b Lk, QD Cudnifft
putlidliiph, g- Gyl puen oL G- Uwlinpuih pulid b, g- Gny 66 pun <9 pudh -
G.f1Ognpogimt. puuliudlefi

dhpnuoting pEpjwd wpympitpp whvlno Gip, np.

o § dkompjul Jpw hpppuyhlpuelui ywewggh  wanbgnpndip  gnpoGuywind
wibpwd b, wiwfu pti np htighGwlh pulwdth oguwgnpdiwdp & unwgyliy ymuwlmdlhph
Quymbwgwo dwlhbpbnyph pipmpymbp.

o thLlnyl wwpwdbnph gpo hwlpul wopbgnpymb G mGEGmd hmGh uwhiww)h
i, ptpmpiniGl m [unprupopgmpynp: UwlugG JipphG dhompjul  wepbgmpimGp
pugwluymi ¢ L. 9muph pubwalny wnwgywd pipmpjwl npnpiwl Enubuynud, biiyp
phipmd £ 7 dliompyul wpdbph ny hpdGun]np]wo dhowgiwén.

»  phpmpymbltph wpdbplbph gpipt bl hwdwepuouepuGnemb toGwmnnd
phpwopGhph Gph ppnptw hwdwp htnplwlh wrwewpyuo b L. Salyupmdh, rbLbphp L
G- b .Cwinh pighubipugjwd pubudbpl oginmwgnpobijhu:

Onppopn___ gjfumd mumidfweppdnd BG fungodwlpuupbpmd wnwgwgnn
hppugiilpuul hwpfwoh  wewewgiwé  hpdGwliwi  wwwdwnlbpp, hwpp ool
nbnquiljulé  phiwgpmpyulG  gnpowlgh  hopabwlwG  wpdbpGiph npopnuip  inpp
pugiwonipymbbsph  phwpnd, hpgpunhjwiulwt hwpgesh wgjwph - gpupplpo i
b iwlp hwlwh wzipwmbph Gjwd v iwiibpna, haybo Gwb khppedibiulod
hwpuoh tinpd Gueul himugnnmpymGGtph wpnymlpltph Jepmompymin:

Ahynuiwghi funpoyuiuwpbpmd hwéwiowyh oguwgnpdyny Louyn whwh hupp
thwlwlibpp  thwipdwt  uhgpwywd  Gagbpnd wilzwl  wepligmpymt b6 poglinud
wpwgmpwl - (Gph)  pafopunppwd dpw, Gdhinin duoldwl Jipglwlwl  thmbpnod
wpwqnipjwl (Beh) gpunpbinp fupun dewdmd b Wigmdwghl tplnypitiph npulpulwi b
pwliwipulwl Yopnty hadinfumpymGibpp wbnh 56 mGGEmT hwipuGh gnolpieG Jepehl
thmijbipnd:

Guwljwih  pwlpiwt  hnlwlpny wewgwgny  hpppupuiut hwpdwdh Ghow
hwpduplh  hwdwp  Gupbop o piwdwy  olpeth bpwghf pGmpwghpp’  Qufnjwd
pwgwontpjui wwmpGwlby: Yo hwiwp wihpudban ©oublug gruulpuh nlinwlod
nptwnpmpub gnpowlgh thompymiGtpp Yufudwd duulwGh pugludph wunh&wbhg:

VinuGwqpunwlputi gpulputmppuel §6e hwpp uelwlh mbpulpul ghdwgpmpyud
qnpowlgh wpdbplbpe npozdwd GG Ghisk hwlulh puguomped 0.2 wunpbwb) hudwp,
hGsh  wumdwnn]  hiwpudnp gho hind pwlwlwlul  wmjwilin wnwlw 660w
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puipdpuwgdwl fbpwpbpug: Utp Ynndhg Qunwmibp © bhwpp thwlwGh 0.2-hg  thnpp
raguompyniGGapp hwdwp wmbinulwb nhiwnpopjwb qnpdowligh npnpdwi
tmpawpwpwlw hmegnnmpyniiep: @wiwih jmpupwigngp pugluwdmppul hwdwp
uwswmlby £ 5 giopd, Logbpgdby ©o&-h dhehl wpdpp: Wwmwpiwd tinpdwmupuljpud
htimwqnumpynGitph wpnymGpGtpp withnthwo GG wn.2-nud:
Unpyoruwly 2
& qnpowlgh wpdbpGhpti pma hulplh b/ D pugdwonpul wnfiiwlh

h, H, w, t A, " v, | v¥ag, .

e el et LS 4 ut? m?‘/q wehp ouer | ®

! 2 5 4 %3 6 7 8 2 10 |
1 | 002 | 239 | 14000 | 100 i40 | 7.14 | 0.026 | 9191 |
2 | 004 | 236 | 14100 | 50 282 | 14538 | 0105 | 2248
3 | 006 | 231 | 14700 | 30 490 25 1 0318 | 726
a | 008 | 215 | 17050 | 25 682 | 348 | 0617 | 348
s [ ol 198 | 13600 | 15 196 907 | 4625 | 1000 | 181 |
6 | 012 | 187 | 10500 | 10 1050 | 536 | 1460 | 128 |
7 | 014 166 | 12500 | 10 1250 | 638 | 2474 30 |
8 | 0.6 156 | 13300 | 10 1330 | 67.85 | 2346 | 665 |
9 | 018 137 | 15000 | 10 L 1so0 | 765 | 2980 46
10 ] 02 123 15850 | 10 1585 | 80.87 | 3.330 | 37

Ul 7-md Gupugugiws b hwlwlh whnuijwi  phdwnpmpyut  gqnpowlgh
Ywhnwompynilin frutputh prugudmipjul wumnpswihg: !

5 g
2191
9000 0
8000 F
300
7000 F
RGN 3 250
S000 200 |
A0 150 3
3000 F
100
2000 F
1000 | e L
3 ! ? ' L 1 L L
] 002 00 0400 oos WD 0 g1 012 014 Dle OI8 02 KD

Ul 7 Quilpnlify inbpudpul phidwgpnipyut gnpoulgh dionipmGitpn
alpuGh thopp puigdwonipynibGbph nleypnud

N wnwgpnfup awpdnuifliphg wikGunwiquinpp bpnpudibulnt hwpjust b
nph wnwgwgiwl hpiGwlwl wunndwep Yudwd bjulwiilph, quiwqub junhoypiiph b
uwppunpniditipg Jumnguinpnn opguGGtph pugwompyul wuwhwih
thmpnfunipynuiliph hbn: <pgpuagipuloi hwpdwdp htntwlpny htngmih hoowlpod
wowowlind b @Gz0wl L wpwomppul, pul  fueguijwlp wwinh Gk pupmdlbph
pmpnfunpymG: - UnyyG  gqnpopipugy  hwéwi matliggmd © @Gdwl quwbqualap
pupdpugnuiGipmy, hizh wwndwnm] mtinh t mlbinud funpojwih ywnemlip: <enlawpap
hppwijhlwtui  hwpjwoh  bplagph mumdGwuhpmpymip,  Gufudwd  Gupguinpnn
opqubitibph puguompul wumpdwbh thndinfumpyniGikphg, mip huplinp
qhnwgnpdiuijwb Gowliwympnid:

AT



GlmauwhG fungmjwlupwpbpod, QwuGudppuagbu dinpp <EY-tph wngpphloho
gpumwplbpmd, nkqunpynud b6 EEumpulwt puwpdwptp mitgon hwpp hwluibp: enwbg
pugiuonpumi  wunh6wbh  Gingnfumppuli piypnad bpG ne Yupduoph dwljtiptiup
thmpinfuynud &G ny gdwjhG oplilipny:

AhytwG thodmfunpywl Giwé Jwppp Juwlguynp b dlmiwhl gpumwpp hwdwp:
Munh ppuwunwpn d6p0w6 WG pupdpugndGtippg unwwdiym Guunwlng otwp t
Ul bh jreyodp Jepg o dogbpned hpuljuuglb zwn G

Uppuumwpmy unnwmly L 6670wl funmauyuzwpmd bhwpp ol habdw
htnLwGpm] wnwgwgnn himpudihlpuluG ny unhn hupjwah mupjuplp’ gpuppljuipub
tpubwyny, hsp hGwpuwygnpripymG b wwipu smwlog 6620wl U Gipp (ininfump)mGGLpp
fungawuwph vwhiwGughl Guopgwoplibpnu:

L(iGwply by &6 Gplint juplnp ghyp.

« wlgph Twybkpkup hinnfump)mGi pun dwiwbuolh giwhG optbpny,
o bpp thmpnfumpmit pun dunfwbwlh qowhi opkipny:

Qhuwuplywd nhwypbph JbpompymGhy wwpgynd Lonp Givwl pwpdpugiw
mbuwyymbhg popjwopp gowghb opGpny gwdinfunipymlp gipwguubih £ Gph qonugh
opbfipny thnthnfunipjul Ghundwdp:

Quuphimyub dtpagh  geypnd wibpughG o peljuglbph gmpupwliyymp Yngdp
huwiwyunwufuwdnud b ghunpgh wipudmunpyup funmmjuuzwph ouwypwlylintph dhol,
hul phigwltpp ympwpwnp ququph ypw wihpwiht pmpugph wilpmbwyhl gnpdowlgh
Gipw(h athnfumpimip hwdwepuouusfuwlnud ©Ywpgudnpng uwppwynpiwd mbtnunpiwi
yunpywophy nhwnpgh’ hwlwewl nonrpudp wbnuginfunpjuip:

Hi

320

280

240

200

160

120

80
10

Q - —— —————— - - - e
0.0 000 020 03 0.4 0.5 0.6 0. 0.8 Qu'y

.8 Foaqniulpazwpft ougpeallintpf ijppadiflpalpoe nbdfulGhpp
dundwlulgh 12 1 -15 T wpwhlph huedwp

Wihpwyhl pnipugptipny Yurmgwo phljunbeph ququplbpp huamly Yhwntip LG,
puitip np wwhiwGwyhG GuopfwopGhpnd whnh mGh Gployph wllpwppuhl qimpnjumpym(:
ZhnpunjplpelpwG humpuop hwawpyh guijwgus Jipmowlut Equiwy upuhwlpnud
yuwpgwinpun uwppwinpiwl plnipwgph opbh dnnwplnd, - hug gpwdhlulub dhpugh
nhwpanu npw wihpodsywmpnip s

LY. 8-nui ppwfubwoguwd  QuemgnuiGlpn] wmulmd Gip quoluth b wjwqulh
yumuwopiipmd dwiwbwyp popnp wwhtiph pidhillpp pliopugpnn Yenbpp, npnlig hhiw(
Y Gunpmgmd Gip 66 0wd b iph (hinfuiwi ophlwywihmpmGGant pun dwidwbwljh:

Wuughuny, (ol il dwfwGuludhengh pimpmpimbp whap £ Yunnwpby
hwzwping’ Glz0wl §60 pwpépugnuifiphy  funqnwlwyupp qipd wwhtin huwsdwg:
tilipdwl pwpépugnisp GlughgGln Guuuwing wibpudlizn © Lipljupuéghy thuljubh
(ruiwl dwiwbwljunifigngp, wewdbwwbu” puliwi fpgtulu thaynui:
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HAPULUSNFE-BNFLLEL bl LUSUrUNrME3NRFLLEN

1. LunGuyh qlantpnud  pwpbpmlyGhph aupddwl  wuyiwifepnd  wnwgdwd
swiuugnipl yunfimpnzhyGspp” hnwwGpp, hmp, phmjwdplitpp, npnip wnwyb] {pupdtp GG
plmpwgpnui ppafquiinud plpuignn tptmypGhpp, hGwmuynpmipym G0 wwihe wmeguplby
hnuwGph mwinpiGwymppul npeydwb b hwfwowpong:

2. Uunwgud  gupnpnzhswghl hwjuwuwpndp  Ywpng b Yhpumilp hEgpuanwp
Qunmgltph  hhgpudhlulind hwyqupyp  dbpogGhip L gpuwhnupbpud  plipugny
hniGwlpuqiulwl bplmgpGhph Wwptimwwhlulwb dnnk)Ghp ugibiu:

3. hmwgounmpymbiiph  wpmbplbpe - poyl EG wwibn  Gjupueply  EnGught
glanwhmGhpmd  opwpbpmlywhi ynmunwiniGph  hboplpwg  wpddwl - $hahlwywi
iplnpp, uwehiw Gy, hmGwljugunpjwl pipwgpl m Ytipg Gulwl wpgmlpp wpupiwunnpng
gnpdnGGtpp b ww) Epbnyph Gwpugpiwl Dwphiwmpljulwl dnni:

4. YmwmwlmdGkph dwlybplogph pipnpywl npoziwl pwGwélh b npw hhdwl pw
wlpwd  Gwlwlh dhengm] lwphh ¥ npngtp muppuGlymG  wphquwjwal  hmGhpnad
ynunwipyny phmjwopttph itwplpwug wpdiwG Yuymbwgud Gwhliplm)ph nhppp:

5. Uunwguwd wpymbpltipp hwpuynprpymb b6 nwihe huwjupyt Eedw)hl gluw)h
Junmgywopbliph Jbphl phtpmi  hwjwpywd opupbpmytph  cunjwip, npngly  ppwlg
gl wwpptpwluinpynbp: Ununwynoiliph giplulwl Swybpbugph phpapmin
Joguuwgnpdih Gwl qliwnwght funmgiwopltph swiilipp npnztithu Lowhunibpd wwpuidpGhph
ouupmiGtpp wGnwgnywlbpu:

6. @upp pwgluompjul wuiwGipmy unplwlwal hwpp dulwlh hhnpwdihlulwi
phtwnpmpymblitpp upndg ghdwlmd LG, plyp qquip wqnbgmpmi b mGalogd gpunuph
prqmiwpmp b ypw:

7. ®npp pugluontpiul duniwiwy GGznuiwghG opuuwph himpudibuiwd hupdwdp
hwgywpynud thwlputp hhnpuuy il nhtwnpmpymitph hwagp welhi wywhadn §
hwuwnp wypuyGhph umnwgnu, hlubwpup b funpojuiyuwph wpuzmupuinppul Ghywn
thgngwrmuiGtph d7winud:

8. <phgpunfipluiwl hwpfwdh (ropdwpupujul htmugnunipuGitph wppmlplipd
(tppmonpymGGLpp hiwpunpupymi 56wy pogwhwiet) UuyjuGh ymiupuiw gt
GznuiughG  junnmjwhwywph  Jpuplph wuwmbwniip m Qi) fusnduwluzwpn
YpwpGbphg wwynupublin ihongummuiltip:
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