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PE3EH3IA-BIAIYK

Ha OCBITHBO-HAYKOBY Nporpamy nigrorosku 3a06ysayis 3a Tperim (aokrop dinocodii) pissem
ocsitu (PhD) cneuiansmocti G9 Npuknagua mexauika

TOB « MawinTex» Tpusanuii 4ac nnigHo cnisnpayioe 3 kadpeapolo TeXHONOriin MawnHobyAyBaHHA
Ta marepiano3znaecTsa HauioHanbHOro TexWiyMoro yuisepcurery «[lHINPOBCHKA NONITEXHIKa».
Bunyckuukm kadenpu BCix pigHis ocsiti ycnilwHo NPawoioTs B KOMNAHIAX i nignpuemcreax no ranysi
CYMDKHOIO HAWOMy HANPAMKY AIANBHOCTI, TOMY MM BBAXAEMO 32 noTpibue Aiatw y axkocri
CTeMKxoNnAepa 3a cnewiansHicno.

Bkaszana OHN nigrorosku 3a06ysauvis 3a Tperim pisHem ocsitn cneujansHocri 131 Npuknagua
MexaMika, wo pospobnena y HauioHansHomMy TexHivHOMY yHisepcuTeri « AHINpoBCbKa noniTexHika» i
HapaHa Ha peuensysanHa TOB «Mawinrex», WO cnewianiayeTsCA Ha KOMNACKCHOMY NOCTAYaMMi
BEPCTATIB 3 YUCNOBMM NPOrPAMHUM KEPYBAHHAM, KOOPAMHATHO-BUMIPIOBANBHUX MALMH, NA3CPHMX,
eNeKTPOePO3iHHMX BEPCTATIB, OCHALEHHA Ta TEXHONOrIi TOWO NPoBigHMx csiToBux BUMPODBHMKIB Ha
YKPAIHCHKMIA PUHOK.

B Hac € norpeba y daxisuax 34aTHMX HAAABATH NOCAYIU 3 AOCNIAHMUBKMX | HAYKOBO-TEXHIMHMX
piwens ana cneujanicris mawmHobyaisHux BUPOBHMUMX NIANPUEMCTE Ta KOHCTPYKTOPCbKMX Blopo
Wwoao ekcnayarauili Ta onTumisauii BMKOPUCTAMHA CYHaCHOr0 BMCOKOTOYHOro obnagHamHAa 3
NPOrpaMHMUM  KEPYBaHHAM, AO0CNIKEHHA i3nYHMX BNACTMBOCTEH MmarTepiany KOMCTPYKUin
MaWKHOBYAIBHOro HaNPAMY, a TAKOXK IHCTPYMEHTANbHMX MaTepianis.

Tomy Mu NIATPHMMYIO OCBITHBO-HAYKOBY NPOrpamy, 3a AKOIO BeAeTbCA nigrorosxa 3pobysavis 3a
Tperim (aokrop dinocodii) pisuem ocsitm (PhD) cneujansmocTi G MNpuknagHa mexauika.

BMXOAAYM 3 CYyHACHMX TEHACHUIW PO3BUTKY TEXHONOr i BUrOTOBNCHHA BUCOKOTOMHMX AeTanei
mawuHobyaysanHa, 3 obpanux marepianis, NPONOHYEMO NPUAINMTH OCOBAMBY yBary BUBYEHHIO
3006yBavamM OCHOB MILMICHMX XAPaKTePUCTHUK AeTaNnei M CUCTeM, a TakoX QyHAaMeHTanbHMx
HaNPAMKIB A0CNIAKEHHA NPYXHOI Ta naacTuuKol aedopmauii, pospaxyHku akux GepyTeca A0 ysaru
NPU BUKOPUCTAHHI AAUTUBHMX TEXHONOTIH NPOLECY TPMBUMIDHOro ApYKy AeTanei cknagHoi dopmu Ha
obnaamamni 3 4NK.

Tosapucreo 3 obmexenowo signosigancHicio «Mawinrex» nigrsepaye, wo crsopeda HTY
«AN» ocBiTHBO-HAyYKOBA nporpama ana manbyruix aokropis dinocodii 3 npuknagHoi mexaHiku
sianosigae norpebam iHAyCTpii YKpainm, WO NOCTIHHO pO3BMBAETLCA, | MOXe Byt BnpoBagkeHa y
HaBYaNbHMIA Npouec.

O.I. Benescokuin
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PELEH3IS-BIII'YK

na OHII niocomoexu 3006yeauie 3a mpemim pisnem ocsimu (PhD)
cneyiaasnocmi G9 Ipuxiaona mexanixa

OcCBITHBO-HAYKOBA NporpaMa niAroTosk, wo pospodiuena y HTY «/lninposceka
noairexHika» 3a tperiM (1okTop dinocodii) pisHeM OCBITH GOPMYIIIOE KOMIICTCHTHOCTI
Ta BUNOBIAHI IM PE3y/AbTaTH HABYAHHA 3r1IHO NPOCKTY CTAHAAPTY BHILOT OCBITH 3a
cnewiansrictio [puknagna mexanika. [Iporpama Bpaxosye norpedu CyuyacHOro puHKY
npaui y OCBIMCHHX BHCOKOKBANI(IKOBAHMX HAYKOBUSAX, CHPOMOKHHX BHKOHYBATH
CKJIQJIHI 3a/1a41 HANArO/UKYBABHHKA CHCTCM aBTOMATH30BAHHX BHPOOHHUTS.

Tosapuctso 3 oOmexenow sianosiytanshicTio «ITLl Texuonomic» mniaHo
crmisnpawoe 3 kadpeaporo TMBM3 HTY «/luinposceka nonirexHikay. BunyckHukH
kageap BAANO NpawioTs 3a npoduieM oOpaHOl raiysi, a caMe CEpBIC-1HKCHEPH 1
HanaroukysanbHuku Beperaris 3 UITK. Tomy Mu BBakaemo 3a norpibHe AifTH y SKOCTI
CTCHKXOJI/ICPA 32 BKA3aHOK CNCLIANBHICTIO.

Y komnanii «ITL{ Texnononic» € norpeda y gaxisusx, 31aTHHX HAABATH MOCIYTH
3 KOHCTPYKTOPCHKO-TEXHOJNOIMYHHX JOCAVIKCHbD M1/l Yac NOCTAYaHHA, eKCIuryarauii 1a
CEPBICHONO OOC/IYIrOBYBaHHS CYYACHOI0 HAYKOEMHOIO pOOOTH30BAHOIO OCHALICHHSA Ta
KOMILICKCIB.

BBakaemMO JOUUIBHO J04aTH 0 HABYAIBHO-HAYKOBOI AISIBHOCTI 300yBavis
acCleKTH NPOrpaMyBaHHs Ta aHaNI3y podOTH3ALIT, CICMCHTH CKIAJIAHHS 1 ONITHMAIBHOIO
KCPYBaHHA POOOTAMH-MAHINYJIATOPAMH 3acO0aMH CNCUIANIZ0BAHMX NPOIPaM, B TOMY
UHCII METOJAMH LITYYHOIO IHTENEKTY npu oOpodui indopmaii.

TOB «ITL| Texuononic» marsepaxye, wo crsopena HTY «/lI» ocsitiso-Haykosa
nporpama 3a TpeTiM pisHeM ocBiTH cnewiansHocTi G9 [Npuknagna mexanika, BiAnosijae
norpedam y niAroToBUi HAYKOBHX KaApiB BKa3aHoi ksanidikauii ta 6¢3yMOBHO NOBHHHA
OyTH BIPOBA/UKCHA Y HABYAIBHMIA NpoLeC.
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: - PELEH3IA-BIJIT'YK
Ha ocmmw-nayxony NporpamMy NiAroTosxH 3100yBaYis 3a TpeTiM (OCBITHLO-HAYKOBHM)
piBienm ocsiTi cnetiansiocti G9 Ilpukiaana mexanika

Penien3osana ocBiTHRO-HAYKOBA NPOrpaMa NiIroTOBKH 3100yBayis 1TpeTsoro pisHs BHILOT
oceiti (aoxkrop dinocodii) sa cnewiansuicno G9 «llpuxnanna sexaunixan, pospobacua 8 HTY
«JIHINPOBCHEKA MOMITCXHIKAY, BPAXOBYC aXTYANLHI NOTPeOH ACPKABH Y BHCOKOKBATIPIKOBAHNX
HAYKOBHX KaJpax y cdepi NPHKIAAHOT MEXAHIKH, JOKPEMA MOTEXHIYHOID CIPAMYBANNA,

Hasuaasui pesyasramd it XOMICTCHTHOCT, CHOPMYIBLOBAH] B MCKAX NPOrpaM, BUINOBIARIOTH
SHHHHM HOPMATHBHHM AOKyMcHTam, 3oxkpema ITocranosi Kabinery Minicrpis Ykpainn Ne 261
«[lpo sarsepoxenns Nopaaky niarorosku 3100ysa4is BHILIOT OCBITH CTYNICHA AoxTOpa (hinocodii
T4 AOXTOPA HAYX Y 3aKkaazax Buiol oceitin. [Tpi usomy nporpama gopmye y 3100y Bavis cysacumit
HAYKOBMH CBITOIIAL, AHANITHYHE MHCICHIA Ta IPAXTHYNY (LANOTOBKY /UIA POIB' S3AHNA CRAAIMHX
THAKCHCPHMX 3AB/1aHb.

Mianpuemctso MpAT «JITEK ITABJIOIPAJIBYT' IS » Mac noctifty notpeby B HayKOBOMY
CYNPOBOL HPOLECIS BIPOBAUKCHIA IHHOBALIA ¥ BYILHIA ranysi, BKIOYa04K po3pobKy HOBHX
NUIXOAIB A0 MOACTIOBAHHA MCXAHIYHHX NPOUCCIB Y TiPCHKMX MACHBAX, & TaKOK BHBYCHHA
B3IACMOAIT eACMEHTIB KPINJICHHS (METANCBHX PaM, aHKePiB) 3 MACHBOM IipChbKHX nopin. Y pac ¢
noauTueHmit goceia cnisnpaui 3 HTY «/lninposcsxa noaitexnixa» y Mexax CHUIBHHX HAYKOBO-
NPHKIATHHX POCKTIB. '

Sanyyenns acnipanTis, AKi HABYAIOTHCK 32 WICIO NPOIPAMOIO, A0 JAOCAVIHMULKOT JAIbHOCTE
mayHo 30aravysano mpoucc BMPIMICHHR BHPOOHMUMX 3Janad. IXHA y€acTs j03BOARIA
BIPOBAUKYBATH HOBITHI WHGPOBI TEXHONOMT, AKTHBISYBAIA BHCBITICHHA AKTYAIBHHX Npobiiem
ripHHYOT cpasi (J0KpeMa, MPOTHAIT MPHIHOMY THCKY ) Ha HAYKOBHX (POPYMAX, 1 CIPHAIA NOUIYKY
ONTHMATBHHX PIlICHE Yepes JUATOr 3 aKaIeMiYHOIO CIIIBHOTOIO,

[porpama ppaxosye xmovosi norpeG ripHuyoi ranysi, ¥y ToMy YHCH HUIEXOM BXIOYCHHA
AKTYQIBHHX, HAYKOCMHHX JMCIMILIIH. PasoMm i3 THM, MM NPONOHYEMO TIVICHAMTH OCBITHIO
NporpaMy IUIAXOM BXIIOYeHHs A0 i ofos'a3kosoi wacTHny jucimiuiing «Oismuni ocHoBM
MILHOCTIM, KA 3apa3 NPONOHYETLCA K BrbGipkosa. Llc no3somnTs 3100yBanan ranbme pozymiT
npobaeMy, 1o NoBs s3aKi 3 pyAHYBAHHAN HPCHKHX MOPLL A AICIO HABANTAKEHHA,

Y winoMy, MM BBAKAEMO, 11O 3ANPONOHOBAHA OCBITHLO-HAYKOBA NPOIPaMa TPETLOIO PIBHA 3a
cneniansyicnio G9 «lpuxnanna mexanixar, pospoGnena 8 HTY «Jlninposchka nosiTexsikans,
BLANOBLAAC MIKHAPOAMMM CTAHAAPTAM NUATOTOBKM HAYKOBUIB i Mac Gy pexoMemiopama 10

BIPOBRUKCHHA B HABYANLHHIA

Kepisuux rpynu 3 oncpauiiinny

IIpAT «JITEK IIABJIOI'PA Bosoguwmup ITAHYEHKO

S



BKA3aHOK CICLIANBHICTIO.

Cepea HammMX npono3uLiil po3IMPHTH HAYKOBY CKJIAJA0BY TEMAaTHK 3100yBauis, a
came acnekTis (pOPMYBaHHS CTPYKTYPH 1 BJACTHBOCTCH KOHCTPYKUIHHMX crancit Ta
CILIABIB, AKI Y JOCTaTHIH KUIBKOCTI BHKOPHCTOBYIOTHCS HA HAloOMy BHpoOHHLTBI. Mae
CCHC TAKOX J0/ATH JI0 OCBITHIX KOMIIOHCHTIB, 3HAHHA 3 BILMBY (akropis Aedopmantii
HA 3MIHH CTPYKTYP Ta BJACTHBOCTCH CTasleif Ta CIUIaBIB B TEXHOJMOrisAX ix oOpoOku
AehOpMYBAHHAM.

OcCBITHBO-HAYKOBA MPOrpaMa NiAroToBkH 3100yBauis 3a Tperim (10kTop dinocodii)
PIBHEM OCBITH € JOCTATHBO AKTYAIBHOK, OCKUILKH MAHOYTHI J10C/IIHHKH ONAHOBYIOTH
HAYKOMICTKI 3HAHHA 3 ¢PCKTHBHOIO BUPILICHHS 3a/1a4 3 NPHKJIAHOT MCXAHIKH.

HTY «/lHinpoBcbKa NOMTEXHIKA» IUIIHO 1 CHCTEMHO, HA NpoTA3i HararboX pokis,
cmsnpawoe 3 HT3 Iurepnaiin. Opienryrouncs Ha npoguibny aisusiicts HT3 Inrepnaiin
MIATBEP/KYEMO, WO po3pobiieHa VHIBEPCHTCTOM ~ OCBITHBO-HAYKOBA  [porpaMa
BUINOBIZIAE BHMOraM NiArOTOBKH - HOIPIOHMX, B HuuTBy Ykpainu dQaxisuis 3
NPUKJIAHOT MEXAHIKH. —~N

losi0Ba npasainus ‘ A&
IAT «HT3 lurepnaiiimy & / &/ Cepriit KOCTEHKO



A4444444844444444444444444444444444444444444444444444444444444444444

G + A4444444444444444444444 QA4444444444444444444444444441
1TYO A4444444444444444444444  AA444444444444444444444444441
M + 5 G

0 444444444444444444444 AA4444444444444444444444444.
R 0
4444444444444444444484444445408K88KANAMN AAAAA44444404444444440444.
TO+ + 44444 @

XS 0w

D + A44440444404444044440444  AALAALMLAALLLALLLLAALLLAALLL A,
A4444044440444404844008400BAMAAAMMAAAMMAAANLAALLMAALLLAAAL
044444444444044440444000440BA0MAAL044440444404444044440444,



(&*CDH#W7 '# 6" J'# "H"'> # # ('& # ('& (#

#>& *% & &(*'& 7'#-)'&$ IM >"H=12S"48 1S " H#*"$< =
"=$7% 6&$J*'7) H$>%H &' K- (&) (*%6 =  $7*"# F&, (F& *#
$7*"# H%T % HHT #5#: YK - (&%) B#W%7"): %(*# '#E &H HI& #9) '&$ 2M
78&* =12 @ "4 8 1XMU @ *'# = 121M "4 8321U 2#1*"121R "4 8 32WU 2X 7'&* =

1213"48 R1ISB$#,&P (*# '# 81SE4
0

P ,&? H%'# = (6 2&#,C (*& *# #7" $)*#?&- (&* C - 6" J"#9)U

P(7#$# = ##,.C):6,#&U

PF"9%%# ="> ):6"J'#9 # #,C): $)(?)6,&5 6" J'#9) 6"#7%)7)5
& $)'&$%#,C ): H#'$# CU

PF"9%%# =&$)&$%#,C): ##C): 6 #& H$>% '#& K- (&)U

P"H"> =H#(>& $&#J ()7)=7 (*& )K- (& *U

P #* (*#2&-$ 7* "& F&, (F&- (6 ?&#,C (*& ;@ ") 7#$#9 # &T#U

PYH# = H9&(*% ## ="' ()(*9& 6" 6&%$J *' 7) *# 6&$)K =
7'#,&F&T#?&-U

P6"F (& - "&N*#?&- H$ >%'# &' F#:%U

PH'&LCJ 7 * =7 (*& 6&$J * '7) F#:&'?2&'4

0

P H$ >%'# & YK - ('&*)5=7& # #*C(=" U

P")7,4#%# & 5 =7& H$&/( 1*C 6&$J * '7% H$ >0 & K - ('&*)
(*%6 =$ 7* "# F&, (F& (6 2&#,C (*&:@ ")7.#% #9:#&7#U

P 6")/9#,C # 7 9&(&= 4

(&* C D#%7 '#6" J'#O#"H">, #%12S"?2&5K "& 6" J,=$#N*C(=
6 L)"IN*C(= # 7T#F $") % & "(* *%5 K >"%*C % #(*C % 6&$J * '?2& F#:&'?&'
(*%6 =$ 7* "# F&, (F&- (6 ?2&#,C (*& @ ")7.#S #9 #&T#4

G +
K

# HHH HHT #S% #2& #,C) *: & )% & "()** &6"'(CT#6, & &T#5
VK - (&) *# S8, H(B&"H *%") *# $ T* "# *%")
& (*)*%* BF#7%,C*

*%66& C YK - (&%) 7*"F&, (F&-
*OHHH TH&F&TH?. | T7*"F& (F& HB")TH#$ -9 :# &7)

F&?&/ # #H'# "7 HS # O H# &TH

(&* C - 6" J"#9)
G "9# H$ >%**=")K - #BS$ #E5H# #

(&%)

>(=J (& C - S27"$)*&'Z 5*"9& ## =PR"7)
6" J'#9)

#='&(*C #7" $)*#?& | #?& #,C #J *(* &HH#>H6 ==7 (*&)K - (&*)4

")F&TH#* 8 R21R '&$ S42S4121S"4 *' 7 $& (") F&TH# $ 2
)6 =121S"4




)7,Q"&' C N0V F**&/?2)75N [T FX"& C57ab FX"& C

" $%9 ") (># 9N 6"# H$ >%'#*) (*%6& C $ 7*"# F&, (F& H# %9 ")
#=" (&' -$"%IJ "&=")K- (‘&4
(=) (*& '(*%6% # "YH#H#*C(= "#),#9) 6") 9% $
#2& #,C J *1& J % &' "()* *% &6" '(C7#
6 ,&* :&T#5K H#*"$< & 1"#3!

‘#B)E 7 #$# = 7'#- (CT#

"9& $&- (&*C - "9& 9< 6")KWH)R"T7)*HQH#> 6"& $#7 " B H#H?&-4

6" J'#9) (&* = 6" J"#9# 6&$,=J#N 6 " J,=3% *# $ 6"#?I'# !
'&$6 '&$ $ HO& "9#*)' ->#H) 7'#-)' (F"& K-
(&)5#, "&$L $ J "#H% #"&7

*OADHS" (# F "O#?&/ ) 6#7 * H# (6 ?&#,C &(*! D

6 (*& J cddefOQQdgh4ihj4klg4imQjmQkfnodio.elkglmhp.qrrdece

"H9&K = 6)(% (&* & 6" J'#9) @)

(& C-6"J'#9) cddeOQQsss4ihj4klg4imQimQtkiduidQoivimfdIjtdjla@idtonofokifQf!

touitu.hud.xueQuxjtmdokimw.elkaln

#$% &% () *

&3 * THFH#H:&?8& $,=6"F (& -$&=C (*& ' J# ,%H& #%7'):$ ([&$< CH )" >)?*#
M 7(6,%#H#78& * 1 & ): ()(* 95 6" N7T*%'# = *: L J& ) 6" 2 (& H Y7 "(*# =9
>#S# = H )(, )9 6" J'#9)9 7 "%# =95 $ (,&$ < C6"?(& % J&'(C7): 6" $#:5
HO&? =*#"%/ %'# = J&"(C7): 6 "&$ & y"% *&'5 Qo #(): 9 * $&' ?& 7) 9&? (*& * "$):
*& BO*#)5 J&"(C7& 6" $)E5 K HH#( '#& # 6&$:$# (#9(*) - 9:#&7)5 # *#7 < H
N7 HSHPCT - $8=,C (*& % HHT #$#: YK - (&*)4

+, %$*8%*- &% () *

"$9*# > H(*C

0-% 1" &6 O '$(7# = *:,J&) 6"2(&

VSV OHL) & S HSH = H# $(&$< = 9# & ):

6" 2 (& & =K ' 9#()'#: J&"(CT): 6 "&$ & y"% *&'4

2 34 "F(&/# $&=C&(*C % (F"& #%7"):

$(,&3< C5 HK- (&)5 6"N7*%# =5 )">)?*# *H

7(6,%#4#28& *: & ) ()(*95 9#L) & %(*#7T%H# = 5 ">*D
*:& ) H#(>& *# 796,7&5 "H'>7) *:,J& /

O#L) >%$&'): )" >)?*'5 $ (,&$< C 9 #& ): 6" 2 (&' %
J&'(CT): 6" $#: *# y'%*#5 F&H)7 D:&9& ): 6"* " C *#

F7*&' % J&'(C7): 6"S$#5 #6"%< D$SF"9'# J (4 %
6"$): MH()'&S 6&$%#): $& F&H) ): 6,&5 )7,  #$H?CT -
$&=,C (*&4

$ $%*3*5 6 &% )$1$% ( . &% O HH#T ) 9:#&7) *# -
6")7,#S & HH#(* (%'# =5 * "*) & H##HS) $ ([&$<  C5 ##,&H%
6*)9&H#?&- 7 (*'%72& *# *: ,J& )'>)*# 9  #L)5

$(&$< C O#H& ) 6"2 (& % J&'(C7): 6" $#: *  # y"%*#5
F&H) - 6")"$) 9&? (*& (*"%7*%" $ "&$): 9 1 "8t &'
- 2&T7) # ('& (HYN(*) - 9#&N5 F&H)7D:  &9& )

6"*" C *# FT7*& % J&'(C7): 6"$#5 #6"%< D

SF"9O% J (*#%*"$): *8&,5 ' * 9% )(,& 6" $): 9%()'&'5
6" J HY# = 7(6,%#42&1): " #(*) (*1*: & ) L O(* 94

$% 1*7 $% 1*-* % %$8 ( O ##&%) & *# )(,C& 9*$)
$(&S< = (#% 9HL) & 7 (Y%7?8&/5 O#* 9#Y) J *4
796YF" J 9$ 4 = & ()9%,=?& ">*) O#L) *4
9 #&HI&'5 9#& ): 6" 2 (& % J&'(CT): 6" $#:  *# y'% *#U
9% $)7) *# *: & H%" J & '&*UH,C I *: & ]
7(6™M9 *%U & F "O#H?&/ & *, J&- ' &< ")

$(,&$< = ¢




&%9$% % .1 " O ""(*#95 & (*'%9 "5 *: , J& &
7% C& 6)(*-5 7 * ,C D)I&T#.C& &F "OH&] &
095 >#$# = $= YH# = 9&? (*& J&"(C7)  : 6"&$ *#
V% *&'5 HBH'#* 4 6"JH9 H#>HE = $(&$ )?CY):
) J %0 &) ()9 4

"&N *#72&= (& C -
6" J"#9)

(&* C D #%7 '#5 #7#$ 9& #4

90& = (HO(*&  "JH&HWHY) #%T'& $(&$< = K$
&* & 1 J&I NI*', = $*, | (T4$ - F "9) #
e H O 5OH& )62 (&K D) & 5% 9% )(,&

% J&'(C7): 6" $#: *# y'% *#:5 F&H)7 D:&9& ): 6" * " C *#
F 7*& % J&"(C7): 6 " $#:5 F&H) -6")"$)9&? (  *& (*'%7*%"
$ "&$): O#* "&#,&' BI*#,.&5 J&'(CT): 6"&$ *#  J'% *&E5 '

*9% -- (*:#(*) - (7#$'-5 #6"%< D$F "9’ #J ("#%
*UB): *&,5'* 9% )(,& (7,#% (*"%7*%"):6"$ ): 9H()'&' *#
y'% *&

( ) F 7%(
(&* C - 6" J"#9)

#IH,CH#H (&*# ' IH,%H& ; < "&=5")">)?* *#>%$&') ?*
H# (6 2&#,C &(*! ;@ ")7,#S# 9 #&T#H5 K #$#N H # = *#
#)T)H #%7"):$ (,&$< C4

()9 F7%(9 (& CD#%7'- 6"J'#9) N 6&S$J * 74
#9607 '2=D$ (,&$)7TH5 H$# J  $(&$<%HY) =7 6"? $%")
"HYST7) % J& ) 6"?(& $,= NI, = (7 #$):

$*, | # '"C#¥ H  / Mz 6")*"#5 *#7 & 9 #E& &

6"?() % J&'(C7): 6"S$# *# Yy'%*#5 F&H)7 D:&9&&
6" " =*# F7%) %J&"(CT7): 6" $#4

1 & (,HO*: J&=OHL) >%$%H =5 ' "(*#5 xo )& #
(H(TH5 "&<% )/ & (*'%9 *5 #* O#*)H#?&=5 J&"(CT6 " $#5 y"% *5
987 &(*(J 9 :#8& &()(*9)

(>)) (*& 6" J'#9)

(>)&(* 6"J'#9) N H#(* (%# = 7 ?6*%#,C): *#
9*$,J& ): 6&$H,) 6")7H#S - 9#&7)$,='$ (7 # =
*1 0J& ) 6"2(& H )I*', = S # " H
6"J'#9)9 T7"%H# =9 | Mz 6")*"#5 )H# =

H#7 9&" (*/ F"9%4# = #6"%< D$F"9'# J (%4 %

S,/ *# &L): *"$): *&5 ' *9% )(,&5 J&'(C7) : 6"&S$5
$(,8&3< = F&H)7 D:&9& ): 6" * " C % * "$): * &5 ' * 9%
)(& ' J&'(CT): 6" $#H:4 &T#H,C&(*C 6"J'#9) 6, =J#N ' --
6" >, O#)2& # 9<& 6"$9*): JH%H /5 K F"9%N  HS$#* &(*C
HS$ >%'# &' ')"&L%'#*) 7 96, 7( & HH#S$H# & 6")7#S - 9:#&7) H
N7 =9 9*$& )(,'J 6"J'HO I 7'"%%# =
796Y" J 9% 't =4

)7 HSH?CTH 6 "H#T*)T# >'Y=HT '#

. %1% &% M)9& *-'1) I$ ;%9 "% )1 ; 3"
"$#* &(*C $ 1 - 3 ( 1" &% H# "<#)9 7.#(F&T# "9
6"#? ' HL* %' = 22@012 20
7728= {5 "H$&, 1X )" >)?* O#L) & %(#7%'#  =5"H$&,
1X4 )'>)?*  9HL) &  %(HTW%H =  HH#IHC J
6YH# =5 "H$& 1X41 )">)?* &L): 9#L) &

V(7% H = HAI#,C J 6")H# =5"H$&, 1X4M )" >)?*
L) & %(HTW%H = $,= (&C(C7J *# &('J J( 6 $H#'("#5
"H$&, IX4R )'>)?* 9% >">): O#L) & ' (#+&' 5
"H$&, 1X4@ )'>)?*  &L): 9HL) & (HT%H =

(6 28#,C J 6YH# =5  "H$&, 1@ )">)?*




H* ' (6 "). H#(>&5 6") 6& & #6&'6") 6&' 5 "H$&,
M2 )">)?*  &L):  *H(6"™): H#(>&'5 "H$&,

M )'>)?* 9>&5 ML )'>)?* &L- 6"$ %7?8&-
(778&=[5" H$&, R1 T%$& )?* (6 "%$5R14 T%& )?* $"&J

& H#&H)?C5 R14@ T%$&)?* &L): (6"%$5 "I8S$
RM 6?2&#,&H '#& >%$& ,C& ">*) 5 RM4@ L& P&#.&H '# &
>0$&' ,C & ">*) 5 (77&= 5 "H$&, 23 >%# = 7HIY= J *#
>00"J '%J&,,=5 234 >%'# = THOY= J '%J&,= 5 7?&= 5
"H$&, W1 #%7'& $ (&$< =*#"H'>7)5W14 (&$< =/

7(6")9 *#,C& "H">7) % (F'& 6")"$)): & *: & ):
H%7 5 (7?&= 5" H$&, X3 (&*#5X34R )K# ( &*#4
&1* 61 -& -% ) $&5 7'#-) 22MO12 20

#O(* * BIM 241E5 $? * BIM24E4 6"F (" BIM 285 &< "D
*:  JBO #&THEBLR341E5J,')/9:#&7B11 14E59, $L)/
HNT ") (6&" >&*)7 B& < "# 9 #&THE BLR34E 5 #%7")/
(6&™ >&*)7 B& < "# 9 :# &TH#E B1 R34 E5 H#&$%'B # #,C ) 7E
'&$$&,% B #%7 ' D$ (&S J57 (*'%7*"(C7I56" 7* J *#&4E
B IMWA41E5S H#&$%# '&$%$& = % 7,$<& B l1@HRES'#

> # & B#%7 ' D$ (,&$ -5 6&$J*'7) )" >)?  *#E B 1MwW41

$)"7*" B7"&)7E 9#,J 6"9)(,'J 6&$6")NI(* # BF&"9)E
BM1E5S $)"7*" B##C)7E  "JH&H#?&  B$(&$5
7 ("%7*"(C7-5 6" 7* -E B124E5 $)"7*" B# #C)7E
6"F(& J ##CD)'J HHTHS% B6"F (& D
*:& J %))KH#5 6"F (& J %))K# & *4 &4E B 124 E5
$)"7*" B##C)75 &L)/ 7"&)7E 6&$6"NO(*# B 124 E5
$)"7*" B"7*"5 ##C)7E YKJI ##C J H#T H$%
B*: &7%9%5 7 ,$<%5 & (*)*%*%5 #7#S$ 9&-5 % &*%)*& *4 & 4
B124E5 $)"7*" 7%"(& 6&$)K = T7#&F&7#?& B 24E5
$)" 7% "& #%7'D$ (&S J & (*)*%*% B124E5$) " 7*" ? *'0
6&$)K = 7'# &F&T#7& B 11@4RE4

&$ ) 1% %9 " O  H#7#$) K- (&)
O#L) >%$&' J5 *: ,J& J5 >%$& ,.CJ *# J& ") J
(6"=9%'# =  7"#-)5 OHL) >%$&' &5 >%$&' ,C &  *#J&")&
6&S6NI(*H#5 & &(*"(* H 6)*#C (*"#*J& ). J# ,%H/

Ul

ES

6" 9)(,' (*& 7"#-)5 & &(*"(*' ('&*) & #%T7) 7% -)
<* 1 "o | = "
)7 HSH = *# *$ *? K H#H# =5 (HO ## =5 6" >0 D
HH# = "GN*'H #H# =
28 'H# = 28V'# = ##C) $(=J C H$>NH#& HK- ( '&¥)

H$&/(IN*C(= H# " /¥) 3" | LT#, | B6" :&$ & >#,) S 2| 22E *#
H# & (*)*%?&/ ! L7#,! B'&$9& 5 $>"5 H#$  '&C 5

H#$'&C E5 K )7")(*'%N*C(= $,= 7 '"#?& - 2& 7
9>&,C): H$ >%'# &'4

&% = '7TM#N "(C (67" 7 * ,C): 6"?$%" %
H# < (*& ‘& 796* *&(): #'#7*")(*)7 BH# =5
%9& =Q#)7)5 7 9% &7#?&=5 '&$6 '&$#,C&(*C & 8&=E
"H%,C*#*& ## =5$ (=) ==7):7 * IN*C(= 4

Ho%,C*#*) #'# = H$ >%'## )K- (&)5 K '&S  >"#<#I*C
$EI%Y )9 "& C 796* * (*/ '&$ ( &7 %'#):5
&$ *)F&T%I*C(= *# )9&"I*C(= 6&$ #( 7 *",C): H#: $&' H#
$69J!7)*"&'5K 7" II*C(=H 6)(#9) 7'#,& F&T#?8&/ ):

"&' &' #?& #,C - "#I7) TH&F&TH?&I & H'HT* ")HW!*C




6&"&$ L =793 $ "&=796** (*/ & 67 #H)7&'

PQT)H#"[*) I VLT#H, ' H %"#:%'# =9 H# C *# #) 7 &H
#%7'): $ (,&$< C4

&$(%97" 7 *" .C H ##C): $)(?)6,& H$&/(! N*C(= Hj
"H%,C*#*#9) 6 * J 7 * 1 #> Q*# ?2&!'# =9 T # =
796,7( -7 *,C -">*#> Q% %(): '&$6 '& $/4

2& '"# = "H%,C*#*&' 6"'$)*C(= '&$6'&$ $ , < =

% & "()**% 6" 2&!'# = "H%WCH& ## = H$  >WH&
K- (&)

G "9# )6%(7 -

G "9# #* (*#?& P 6%>,& ) H#)(* $)( *#?& $ 7* "#F&, (F&-4

#* (H& > % 6" '&"=N*C(= # #='&(*C 6,#I&#*% HI&S$ 6" 2 $%" !5
YH# 19! H#>HE ==7(*& (& C-$ &=,C (*& *#
=7 (& VK- (&) %&"0)**%4 (') *7¢ ) ("HHP&
'(*# " IN*C(= ' 9 <# R53DW #* "(C7): #'7%L&5 K  '&$6 '&$#N

2P 33 #'7%LHI F "90#*% R4
$89&$6.$6)$3% " $ 6!() *

6 ?)F& & (& #%7 'D6 $#J J& & 6"#?& )7)5 K HHS&=& $ )7,H$# =

HHT* ") (9)7) 6"F (& D"&N*'#): $)(?)6,& H# (6 ?&#,C &(*I5 OHI*C

E N SHH '% (&*%5 #967'& (%6 & & ' & H'# = *# 86 '&$H#I*C

H#> H6 = 7#$"N9 O JH9 K$ H#>HE = 6"'#$< = (& *C -
$&=,C (*& H# *'*&9 B (& CD#%7)9E "& 9 YK - (‘&)
'&$6'&$ $ &? H&/): %9 '6" #$< = (& C - $&=,C (*&5
#*H7 < 6" /L) 6&$)K = 7'#,&F&TH?&-

6 ?)F& & #"&#C D*:& H#E>H6 = '&$6 &S$HN *: | J& )9

HHT* ") (M)7) N9 JHI K$ H#>HE =6"'#$< = (& C- $&= C (*& H#

o#* "&#,C D *+8&9 B (& CD#%7")9E "& 9 K- (&) '&$6 & $

*:8 ] &? H&/): %9 ' 6" #$< = (& C-$&=,C (*&4

H#> H6 = G&# ('&*# O "&#,C D*: & &" (%"()$ (*#* & B>&>&* THO#

T ) THEH, D R U6 H)* "&I5 #%S)* " # & F'H# ("% T*0%"#
>#S##  9%,C*)9$&/)9) H#(>#9)5  #>"#"# S#HH #

%7 96, 7*'## 6"( #,C)9) 7 96YI*"#9)5 6")> "#9 )5
9&7" (7 6#9)5 9&"I'#,C )9 & (*"%9 * 95 ' "(*#*#9 YH &
Mz 6")*"#9)5 >#S# =9 $,= "N(*"#?&5 ')9&"I'# = *#
7"%'# = 6#"HO*#9) J *: & ): ()(* 9E & "#H 9 H ##C D
9*$) )9 H#>H6 =9 (& C- 6"J'#9) JH#'#*% I*C
$(=J =)H# ) (& C16"J'#O12&, | *# 6" J'#9 ):
"HO,CHF ## =4 " &7 >#$# =5 "HH9 H ? *'9
7,793 7T"(*%%# =5 '7/#NO 5 9&7"F"H ") MD
7 "$)#) "(#* H 5 Mz 6")*")5 MzD(7# "5 "&H#,C D
JUH ") & #H ") (HS &S H & ) 6" ($,= 6" >%'H# =
J&"(CT7):6"&$ #(*)(756")#$$,=")6" > '%'# =  y'% *& #H(%'

7% '%M&LCJ *™=5 (679 7 )/
6H'HO#I &* J "H # (%5 # #,&H#* " H%7% Hjuw~ bemuld

HTH#S YK - (&%) H#>HE %N >H 6.4 ) $ (*%6 ' )T HH& &
H$ >0%# & K- (&) $ '&$6'&S - & F'H#(™%7*% ") *#
& F"O#?&/): "(%"(& B9"<& &*" *E5 6*'&>): $,=
#H# =5 )T HSHICT - *HQ#H> #%7'- $&=C (*& ' O<#
(&* C - 6" J"#9)4

(& N ("$)K N >H6 )9 $,= <)**= & H$ " 'Y= H$ >9%'# &
K- (&%)5 K # #*C(= H# (& C! 6" J'#9 15 *# $H#N
9 <,)&(*C H#$ ' ,C)*) -1 & 6 *" >) ] &*" ()4

M



HTH#S YK- (&) H#>H6 %N (&5 "J#&HH#?& %5
& F "O#?&1 %5 7 (%,C**)' % *# ( 2&#,C % 6&$*")97%1$ >%'# &'
YK - (&%)5 K # #I*C(= H# ('&* C!6" J'#9 14

HTHS VK - (&) (*"INS (#* & %9 VK $ "# &HH#?&- 6" 4

# (&% $= (& H (>))9) (& &9) 6* >#9) 5 =74
# #1*C(= H# (&* C 16" J'#9 !

6 ?)F& &
HHT* ") (*)7)

& F"O#7&] J *#
##C D

9%$) J
H#>H6 =

F'O#?&/ *# ##C D9*$) H#>H6 = '& $6 '&$#N
VI K$ H#H#C DI*$) I *H &F'OH?E&/ J
H#>H6 =6"'#$< = (& C-$&=,C (*&H#*' *&9B (& CD

#%7N9E "& 9 YK- (&%) '&$6'&S $  "9#) :
$7%9 *&  &6"'(CT#6 ,&*: &T#
"J'#9 H#>H6 =H'&$7")%)9) (*%$ *(C7)9), &? H&=9)O

_jdkxuf€ aksulrowwU _jdkxuf€ [umdjlu{ rU _jdkxuf€ aksulecmeuU
_jdkxuf€ aksul,ifeutdU _jdkxuf€ inuidkl5 _jdkxuf€ [jfoki MS25
*ouhuif5 {jlm Mz5 aljfm4
"J'#9 H#>H6 =H%& "()**(C7)9),&? H&= 9)0
Plafaq.U
Pe...zT...fbe ]z} ]xodoki5 "*)F&7#* 8 DIM2XMS2@2S@U
P qutcikwkgp J"euldf n4dM4 5 ,&?4 222 M34
" J'#9 ) ()9%,=* " {.{ ;%.z] [mijtU

"J'#9) ()9%,=*" eoijgimoi vkl e, fr]f,b ...eulm du
Be ]r],*EU
% H(# $'&S7T'H & "HU'HS ##C& 6(&>)7)5 ##CD
9*$) H#>H6 =5=7&"J3%,=" ' IN*C(=" )7 #$# #9)
N6%(7 ' - THF $") & H#'# *#<%!*C(=" ,7*" 9% 13,=%& #
$)(*# ?&/ &/ 6,#*F "9&
?@@AB4CCDE FGH EIJ HKCLEHIBMCNFDMO A?8PLK@MJEI
6 ?&#,C 6"J'#9 H#>H6 =0
D acmfulb 6" J"#9# H 1z 9$ I'# = y"% *& *# J&"(C7): 6 "&$5
BfktftouituS # #$#ES5 '"(&= W425 79"?&/# &? &= P "&/)/

9" N IX{IB@™M]13[RMN5 9" 7 6&- 33 %o_U

D &#D 5 "J'#9#H 6" 7*%'# =*#"H"#% 7% >%%$&' ,C):
7 (*%7?&5B &"# #6"E4 ' "(&= 12 X"4512" > ). 9&(?C

K

QONDR+

T-1$3 . &%

#2& #CHT S #
9 >&,C &(*C

<)&(*C %7 #$# = %I $ 6" #7#$9& % 9>&C&* C5 6"
6 $'&/ % #* (*#2& H H#T #$#9) VK - (&) 7"#-)  H# I#,%HH
H#C; < "&=5"">)?* *#>0%$& )?*

&<H#H SHT"$)* #
9 >&,C &(*C

<,)'&(*C %7,#%# = %I $6" 9&<#" $% 9 >&,C&(* C56"
6 $'& 3)6,9%'# =56" *)#,& 9&<#"' $&6" 7 )5 K
6" $>#H#*C #'# =HS>W'H & K- ('&*) B #6" )7, #$5
imfhjfS b_ Bbup _tdoki EP # #C#9>&C&(*C E*K4
(*%6 & 6" J"#9) 9 >&,C (*& *# % &' "()* *)D6#"* " $,=
(*%6 =$ 7*"F&, (F& H# (6 ?&#,C (*& ")7, HS#
9 :# &T7#0O
E &<#"' $##T#H$9& # 7" $)*#9>&,C &(*C JImfh  jfS b 2W HO
P &"()*9 # %5B (6# &=E
cddefOQQsss4j*muidufQxuemldmhuidkfU
P &")** > %B'(*™&=E
cddefOQQsss4jiowuk<uidmt4mdQuiQ1XXMQU
cddefOQQsss4jiowukcuidmt4mdQEOox*1XXRU
cddefOQQsss4jiowuk<uidmt4mdQEoxe1XXMU

F"?2#(C7#6 ,&*: &7# B ,CK#E # J,&/(C7 10

R



cddefOQQesl4uxj4ewQuiQfdjxuidfQfdjxpDoiDuigwofcQ«ft
cddefOQQesl4uxj4ewQuiQfdjxuidfQfdjxpDoiDligwofcQhft
cddefOQQesl4uxj4ewQuiQfdjxuidfQfdjxpDoiDuigwofcQecxU
6 ,C(C7!0
cddefOQQesl4uxj4ewQfdjxuitoQEFZdmwtuiok€fi¥omDoDfd
cddefOQQesl4uxj4ewQfdjxuitoQEFZdmwtuiodgéarathDooDf
P G"#/>"HC7# J&" ) # #7#$9&=B &9 ) #E
cddefOQQdjDvluo<ulg4xuQuiQfdjxoufQfdjxpDelkglmhhufU
1E &<#"$#H#THPO& #T7"P)*#9>&,C&(*FC*#9& <#"$ #
#7#$ 9& # 9 >&,C &(*C 9&L# J *)6% B7" $)* #S% #(C %
#%7 ") 6" N7*#:EO

P *)6 $&=T#$ D !"* 9> "J B}mxuiDtjlduh<ulgE

P &"0** (,&J %
cddefOQQsss4cfDuffwoiguidxuQuiQoidulimdokybvmQiigkpaftcjwuD
uffwoiguiQtkjlfufDdmjgcdDoiDuigwofcQ5

P &"0O** *,&J %5 &9 )#4

ME " J"#9# *%" ?C7): >9& &' '##5 & "()** H'#>174
RE &<#"$#6" J'#9) 6 *"&/): $)6, 9&' $,=& < "):

(6 ?&#,C (*/4 " N7* ],9]f D ...eui Jmfd mix <kjdc umfd Jjlkeu
B]*]]Dfugoki rmfdul vkl rmoiduimitu Jigoiuuloigé5 8 W22X4
?2@@AB4ACCMF@MIB@HDQ MHC

3E &* & L7 ) *# & $)'&$%#,C & J'# *)

## =& HI): ## =& HI): HE >%'# & K - ('&*)5")7 #$# =

H3$ >%'# & K - (‘&) %7"#- (C719"!

1TYO

*JHCH 796* *&(*C $7*"# F& (F& H& (6 ?&#.C (*&;@
7 #S# 9 # &T# 6 ,=J#N ' H$#* (*& "H'Y=H%'#*) 796,7(& 6">,9) #

SHH& 7 96YI*"): 9*$& "H">7) *: ,J& ): 6" 2(& )" >
$*#, [ 1>- (THS (*& B6"L H# '( &H H#(* (%% =9 '"(*#& H )(,)9

6" J'#9)9 7"%'# =95 $#,& E5 (% #(): 9* $&' $(,&$< C B' 6"L%
"J% P 796Y!*" J 9$ ' =E Q#& ): 6" 7? (& & =)K ' 9#('#:
J&'(CT): 6"&$ & Yy"%*& *#Q#> $(,&$)?C7 D& & - $&=,C (*&5 K
6" SSHHANJ)>T 6" (9)(, = #="): *# (*" = ):28&8&():H#C

HQH> 6" F (& - 6"HT%)7)4
14 #IH#,C&T96* * (*&
HIHC&T 96* * (*& #'$ & % *#>)?& 14 4

#>)?=14 P #I#,C &7 96 * * (*&

V)F" 96 * * (*&
| $& = H#I#,C #%7')9) BF&, ( F(C7)9)E 7 96 * * (*=9)5
(6"=9 '#)9) #F "9%'# = ()(*9 J #%7'J (& * J,=$%5
6" F (& - *)7)*# H#I#,C J 7%,C*%" J 7"%IJH "%

3



V)F"

96 * * (*&

$>0%=9"):796* * (*/58$ (*#* & $,= = *
>J'" =" H%,CH#&' (' N- #%7'-">*) & H 919!
B#J,&/(C7!#> &L 1'&$6'&$ $ (6?)F&7)(6?  &#,C (*&E'
%( &/ *# 6)(CO'&/ F"9&5 #*#7<$,=6"' J "H%9 & =&L9"):

#%7 ):* 7(* & H'&$6 '&$ - (6 2&#,C (*&

6" $(*#,

#>007= 0 & "(#,C): #) TH "JH&HH?&-*# 6"'$ =
# #,C): H#t =*C

141 6 2&#,C &7 96* * (*&

62&H#,C& 796* * (*& $7*"# F& (F& H 6")7, #$ - 9:#&7)
#$ &' *#>)?=: 141 & 14M4
#>)?=141P 62&#,C& 796* * (*& $7*"# F& (F& H 6")7#$ -
9 :#&7)
V)F" 96 * * (*&
G $>%=J)>) ):H#CH& (6 2&#,C (*& ;@ " )T HSH#O #&T#
Gl B(N = ('):7 ?6?&/5" H%9& =* "% ): & 6"#T*) ):
6" >, 95 &(* "&- " H')*7% *# (% #( J (*# % #%7' ):H#C H#
> 1 (6 2&#,C &(* @ "THS#9 # &TH
GM |',$& =*"9& ,J&NIH $ (&$<%'# J #%7'J #6"=9%
GR |[#>%"=%& "(#,C): #) 7$(&S)THSEH 7"  O#%( - *#
6)(CO'- 6" H *#2& "H%,CH*& "#( J #%7'J  $(&$< =
%7"#- (C719"!
G3 H(* (%%# = (% #(): & F "9#?2&/): *: , J& % #%7 '&/
$8=,C (*§
GS [6'#.& = #%7 )9) 6" N7*#9) *#Q#> (74#$ = 6" 6 H)?& K $
F&# (Y'# = #%7"): $ (,&$< C
GW | N(*"#?2&=6"# & *, T"%#,C - ' #( (*&

#>)?=14M P 6 ?2&#,C & 796 * * (*& $ 7* "# F&,

(F& H %"#:%'# =9

(>) (*/ (& C - 6" J'#9)

V)F" 96 * * (*&

GX [$#* &(*C )7 ")(* '%'H*) #%7 '& 9*$) 6")7,# $-9:#8&7)$,=
6L%7% '):*: ,J&INI*', =$*# [ 1> - (7#$ (*&5
(% #():9*$&' $ (&$< CO#& ):6"? (& &= VK S *#,=:
O#L) & 9 :# &HO#:

G@ |$# &(*C)7")(*'%H#)7 26*%#,C&*#9*  $,I& &B&SH,))

"J#,%H& 6") 7 #S -9 #&7)$=3 (&< CO# &
=K' 9#E& ): &I *:& ) O(* 9#:5 #%7
6" F (& -$&=,C (*& #9<&6" $9 *): J#,%H /

):6"? (& &
'D$ (,&$ - *#




0

& ?'&5 B&B(%97 '& *# & * J'H*) & " HY%,C*#*) # # =$ 7* "# F&, ( F&-

H& (672&#,C (*& "7 HS# 9#&TH5 K )H##I*C

"9#%)' )| HO&(*

6&$J*'7) & T7"I*C(= H 6",&79 HH#IHC): *# ( 6728&#C):

796% * (*/5 #$ &% *#>,)?& M4 4

#>)?=M4 P H%,C*#*) #'# =$ 7*"#F&, (F&-

V)F"
" H%,CD HY%,C**) # # =
g,
' 1$&%) H#I#,C #%7 ')9) BF&, ( F(C7)9)E 7 9 6* * (*=9)5
(6"=9 '#)9) #F "9%'# = ()(*9 J #%7'J (& * J,=$%5
6" F (& - ¥)7)*# H#I#,C J 7%,C*%" J 7"%IJH "%

1 $>%#)9'&796* * (*&5 $ (*#* & $,= 6" S, =*#
>J'" =" H%,CH#&' (' N- #%7'-">*) & H 919!
B#J,&/(C7!#> &L!1'&$6'&$ $ (6 ?)F&7)(6?  &#,C (*&E'
%( &/ *# 6)(CO '&/ F "9&5 #*#7 < $,= #6)(# =&L 9'):

#9%7 ): * 7(*&' H'&$6 '&$ - (6 2&#,C (*&

M [#(* (%#) (Y% #( & & F "O#?28&/ & * : , J& % #%7 '& $&=,C (*&

R | NC*"'#) 6"## & * , T*%#,C - ' #( (*&

3 HUH)%E& "#CE& #)7)$ (&$)THSH 7" O# %( - *#
B)(CO'-6"H *#2& "H%,CH*& "#( J #%7')  $(&$< =
%7"#- (C719'15', $& =*"9& , J&N! H 6")7,# $ -9 :#8&7)

S 6"#,=%) #%7")9) 6" N7*#0) *#Q#> (7,#% =9 6" 6 H)?& K $
F&# (Y'# = #%7"): $ (,&$< C

W B '#)HEI#C & ('&7 ?67&5"H%9&*)  ('&* "*) & &

6"HT*) & 6" >, 9)5 &(* "&! " H)*7% *# (% #( J (
H# C H# (6 2&#,C &(*.@ "7 #S # 9 :# &T#

*# % #%7"):

$>%'#)J)>) &H# =H# (6 28#,C&(*! ;@ "7 H#S#9 # &7#

Q | X

H" > =%) & )7 #$#*) F#: '& # #,C & $)(?)6,&)
(&)

% H#7 #$#: K -

2 )T ") '%H) #%7'&9*$)6")7 4% -9 #

&7) $,= 6 L%7%

Yok I&INIF =S > - (T.4$ (*&5 (% #():
9*$&'$ (,&P< CO#& ):6"?2 (& &=K'$* #.= O#L) &
9 :# &HO#:
)71 '%H#) 7 2 6*%6#,C & HO* S, & & 6&$H,) ) ' I#,%H&
6")7#5 -9 #&7)$,=$ (&$< CO#& ):6"? (& & =)K'
JOHE& )& *:& ) (O(* 95 #%7 ' DS$ (, &$ - *#

6" F (& - $&=,C (*& #9 <& 6" $9 *): J#,%H /




H6 $&, "H%,CH*&' ## = H# (& &9) 796 “#9) #$#)l %
*#>)?2& R4 4
#>)?2=R4 P H6 $&, " HY%,C*#*&' # # = H# (& *&9)7 96 *#9)
V)F" H%,C**) # # = #9 %'H# = (& & 796 *&
T 0
' 1$8%) H#I#,C #%7 1)9) G&, (F&= #%7)*# 6" F (& #
BF&, ( F(C7)9)E ) 7#

796* * (*=9)5

(6"=9 '#)9) #F "9%'# =
0F9 J #%7'J (& J,=$%5
6" F (& - *)7) *# H#JI#,C J
7%,C*%" J 7"%J H "

1 $>%#)9'&796* * (*&5 HO#9'#$,= #%7)& (&)
$ (H#* & $,= 6" $(H#, =*# B# J,&/(CT#Q &9 ?CTH#QF"# 2%HCTHE
>J'" =" H%,CH*&' (' N-

H%T'-">% & HY !
9'IB#J,&/I(CT#> &L!
'&$6'8$ $ (6 ?)F&7)

(6 2&#,C (*&E ' %( &/ *#
6)(CO '&/ F "9&5 # *#7 < $,=
#E)(# =& L 9'): #%7"):
*7(*& H'&$6 '&$ -

(6 28#,C (*&

M [#(* (%#) (Y #(& & F "O#?&/ & | Yo #( & & F "O#?&/ & *© , J& %
xo 08 % #%7 '8 $&=,C (*& |#%7 '&I $&=,C (*& *# %6"# & =
6" 7*#9)U

HEH & *H 6" >, 9) )T ")(*# =
'&"0#,C ): 6"),H$E&' $ (,&$< =
GH'HO *'& *: | J& # ('&
J9* J 6" J'#9%# =U

R N(*" 6% 6"#'# *$,J&= #%7 ): $ (,&$< C
&* , T*%#,C - ' #( (*&

3 H%HY) % & "#C& #)7) *$,J&= #%7): $ (,&$< CU
S (,&$)7H5 H 7" O# %( - *# % #( & & F "O#?&/ & * 1 , J& %
B6)(CO ' - 6" H *#?2&- " HY%,C*#*&' | #%7 '&/ $&=,C (*& *# %6"# & =
H(J H%T'I $(&S$< = 6" 7*#9)U
%7"#- (C719'15", $& = HOOT ‘& *# & 'HI&I & HESH =
*"9& |, J&N!H 6")7,#$ - 6" >, 9) 6")7,#$ - 9 :# &7)U
9 :# &7) )7 HSHCTH 6"HTHTH#




V)F" H%,C*#*) #' # = #9 %'# = (& & 796 *&

S 6"#,=*) #%7 "9) 6" N7*#9) % #( & & F "O#?&/ & *: |, J& Y%
HQ#H> (TH#$ =96"6 H)?&/ KS$ | #%7 '&/ $&=,C (*& *# %6"# & =
F&# (%0'# = #%7"):$(&$< C  [6" 7*#9)

W #( ' H#IHC & (' & *$,J&= #%7"):$ (,&$< CU
7 ?6?&-5" H%9&*) ('& HNT '&*# & '#?&I & H#'SH =/
x"F) & & B"#T*) & 6" >, 9)5 6">,9)6")7,4#$ -9 :#&7)U
&(* "&! " H)*7% *# (% #( J HSH & *# 6" >, 9) )7 ")(*# =
(*# % #%7"): H# C H# '&"*%#,C ): 6"),#%&' $ ([&$< =
(6 2&#,C &(*:@ ")7,4$ # GHHI*&' *: , J&- # (&

9 :# &T# J 9*) J 6" J'#9%'# =U
G&H) & (') 9&? (*&
V7 HSH?CTH# 6"#T*)T#

X $>%#*)J)>) &H# =H# HNT '&*# & '#?&/ & H#'SH =/
(6 2&#,C &(*1 ;@ ")7,#S # 6" >,9)6")7,#$ -9 :#&7)U
O :# &T# HSH & *# 6" >, 9) )7 ")(*# =

'&"*%#,C ): 6"),#3&' $ ([&$< =
GHHI*&' *: ,J&- # (&
J 9*) J 6" J'#9%'# =U
G&H) & () 9&? (*&
@ |H">=%)&")74##) F#: '& $#I I& # OH#/(* " &(*C *#
# #,C & $)(?)6,& ) % H#7 #$#.  [6")7,#$#6():, J&=U
K- (&%) V7 HSH?CTH# 6"#T*)T#

2 )T")(*'%HY) #%T7'&9*9) HSH# & *# 6" >, 9) )7 ")(*# =

6"7,4% -9 #&7)$,=6L%7% [&"™%#,C): 6"),#3&' $ (,&$< =
Noxo L J&INIF, = GHHI*&' *: , J&- # (&

$*#, /1> - (7 #$ (*&5 J 9*) J 6" J'#9%'# =U

(% #():9*3$&'$ (,&$< C HNOT '&*# & '#?&/ & HiE'S# =/
O#& ) 6"?(& &=")K" 6" >,9)6")7,4#$ -9 #&7)

$*#,= OHL) & 9 :# &H#:

)7|"(* '%'HY) 7 ? 6*%#,C & G&H) & (") 9&? (*&

#O*$,J& & 6&SH,))!

J#,%HE& 6")7 #$ -9 # &7) $,=

$(&$< CO#& ):6"?2(& &

=K'J 9#HE& ) &

J *1& ) O(* 95 #%7'D

$(&$ -*#6"F (& -

$&=,C (*& #9<&6"$9*):

J#,%H

17T

YH # #N*C(= H#'$=7) )> "% H$ >%'# #9) # #,C):
% J 6" ,&7%

H#6" 6

$)(?)6,& &H

3 TO0+ +




H6 $& >(=J% 6"J'#9) H# (&*&9) 796 *HO) #S#) %
*#> )28 34 4
#>)?=34 P H6 $&, >(=J% 6" J'#9) H# (&*&9) 796 *#9)

3 ls | E
: < 125 ¥a
L (&* &I 796 * o |SF| S
> o[~ % x
N
! # $ Y
T <0 R25
4 )7, H#J#,C - 6&$J * '7)
G&, (F&= #%7) *# 6" F (& # *)T# R5 | $t | ML
1| HO#9#$,= #%7) & (&) S52| &( ULUMUR
B# J,&/(C7#Q &9 ?C7#QF"# ?%l
41 )7, (6 2&#,C - 6&$J *'7)
414 T#H '8$)(?)6,&) @"
T | *$,38= #%7"):$ (&< C ME | $t N
T1 | $#I I& #9#/(*" &(*C*# 6")7 #S # M52 $H R
6(): , J&=

TM| % #(& & F "O#?&/ & *: , J& % #%7'& | M52 $H U1
$&=,C (*& *# %6"# & = 6" N*#9)
A141GH: & (&* & T 96 *) H# (6 2&#,C &(*!

i (HR&
G |#%7'&*#& '#72&I & H#$H# =16">, 9) s52| & ULUNIUR
6")7,4$ - 9 # &7)
Gl |#$# & *#6" >, 0) )7 ")(*# = ss52| &  3Us

'&"6#,C ): 6), 438 $ (,&$< =
6HHO*'& *: | J&- # (&
J9*) J 6" JHI%H =

GM |G&H) & ( ) 9&? (*& S5 | & | 3U
4N "HT*) # 6&$J * 'TH# H# (6 28&#,C &(*!

)7 HSHPCTH 6"HTX)T# HE X
1 T 125

YH # #N*C(= H#'$=7) )> "% H$ >%'# #9)
# #,C): $)(?)6,& &H H#6" 6 '# J
6" ,&7T%
#H O H# > 'Y=H7 ' |*#)>&"7 ' | #(*) #9) S25

S D +

(,&$ ' &(*C # #,C - $&=,C (*& H$ >%# # H# > 'Y=HT7'! #(*) !
HES [F"O! ## = #$ #%*%#>,)?&S4 4

12



#>)?=S4 P (&$'&(*C ##C - $&=C (*& H # >'Y=H7'!
#(*) | (&*C-6"J'#O) ")7HS#O # &T#

&C7&(*C (&* & 796 *5
0 K )7 H#$#*C(= 6" *=J 9
- IPEN
S| | P |V (&r&T796 *& rE oa < - e
e R L o~
2 e *
I+
1UTMUC \ "
1 [1UTMUC 13 \ <
L M [U1UTUG F 3
R | U1UTIUG R
v 3 |GLUGM 1 .
L S |G1UGM M3 1 "
o LV EE
X

"O&*THO » & CT&(*C 7" $)*&' Z 'THH# H %"#:%' # =9 )>&"7"):
$)(?)6,& 4 GHT*) # 7& CT&(*C (&* & 796 *& % '™=: *# (9 (*'# H
%"H%H =9 N>&'7"): ##C): $)(?)6,& HH## N*C(= 6&(,= >"# =
# #,C): $)(?)6,& H$ >%'# #9) VK - (&*)4

W
#)2= 896 '&$ (*& "H%,C#& ## = 796 9 (&*C -
6" J'HO) #'$ # % *#>)?& W4 4
#>)2=W4 P #)7= '8$6 '&$ (*& "H%,C*#*&' # # = 7 96 *#9
(&* C - 6" J"#9)

96 *) (‘& C - 6" J'#9)
171 [T2]T™MG [G1]GM

H%,C*#*) #' #
Nig (X |s|n|w|x|z|=




#)2="'8$6 '&$ (*& H# ): (& C 16" J'#9 17 96* * (*/
796 *#9 (& C-6"J'HO) #'$ #% *#>)?2&W 414

#>)?= WAL P #")?2= '&$6'&$ (*& YH# ) (& *C! 6"J'#9!
796% * (*/796 *#9 (‘& C - 6" J"#9)

96 *) (‘&* C-6"J"#9)
1T [T1|TMG |G1l|GM
1
M
G
o Gl
I GM
: GR
© G3
GS
GW
GX
G@
X 0
"JHOH "H">, # H %'H#%'# =9 "9O#Y)'). *# & (*"%7*)"):
O#* "&#,&' 9&<#"$ JS5I#,%H'I *#$"<#' J " &' &'0O
"JUHOH "H"> # H %'#:%# =9 "O#N)'). *# & (*"%7*)"):
Of* "&#,&' 9&<#"'$ JS5I#,%H'I *#$"<#' J " &' &0

E ,< =6" #7"$)*#?2&! (& & 6"J'#95 H# =7  )9) H$&/( IN*C(=
6&$J * 'TH HS >00'# & YK - (&5 Hi#*"$<  #7  #H 9 & &(*"(*# (&) &
HOT) T"#-)'&S 3*'# = 121R "4 8 SXS4 #' N(*" '# ' & &(* "(*& !(*)?&-
7'%-) 2R )6= 121R"4 H# 8 2MQRIM3X4 *,7* ) "(%"(4
2@@ABACCBHIU UNCOIVQHJ]

1E '&* "J&J4 <= TH“# "F'"9%%# = K- ( &X) T'#-)4
(&* = 6,&N7TH#4 "4, J'O#H$(CT): 7(6™&4 7 ) (%" (4
2@ @A4CCMDHLK@NEF HK EIJCHKCKI@NLUMBCaX<VIMIE FXPFRKE QK
VNB?L?E[N EBVN@N HYIK[NFN

ME +, (#'&/4 #7& #,C #J *(* &H H#>H6 = =7 (*& K- (&4
LT (%4 2@@ABACCLH@@ UQCL\H K
RE '&$)77")(C%HH#Z *, 7% )" (%"(4 2@@A4CCBHIUAUUNCMYN
3E#7  TH-) " K% (&% 7 ) " %" (4
2@@A4CCBHIUIUNCYZVE
SE #7 T7'#) " (&% *, 7" )" (%"(4 2@@A4CCBHIVAUNCK\@C
WE )(* & &(*"(*# (&%) & #%7) 7"#-) '&$ 1X4 2R412W "4 8 Q@P1IM@
K$ N7 ") = % "> *& H#7 #$& YK - ('&*) 6" )9&"): H'#H7&' ('&* &:

6" J'#94

11



XE *$) & "79 $#2& K$ "H">, = (*# $#™ & VK- (&5
H# "$< ): #T#H 9 & &(*"("# ('&*) & #%7) 7 "#)'&$ 2 42S412 S "4 8
S22 BH& H9& #9)E4

@E *# $#™ VK - (&%) 7"#-)0 6"L)/ B>#7##"(  CT7)/E"& C5 J#,%HC
H#C M P #& # &< "&5 (6?2&#,C&(*C M "7 #S# O:#&7#4
g &S $&! HTHH O & &(* (M ( &%) & H#%T) T'#-) '&$
12425412 @5 8 XS35 3 (4

2E (*# '# #>& *% &&(*"& T'#-) &S M2J'% $=123"48 XW
"OHEY"$< = &2 H&J): %9 6"'#$< = (& *C- $&=,C (*&4
2@@A4CCBHIU UNCJIQ[IQ

E)(* &&*"("# (&%) & #%7) 7"#-) '&$ 23 425412 X "4 8 Q@PMWW
K$ #$# ="HY=( C(*(' (‘& & 6"J"#94

1E ,< =6" J#'#*# (& C-6"J'#9) #72& # CJ*:& J
% & "()**% &6"'(CT#6 & : &7# B1212E4 ?@@A4CCBHIUANC MQE]

ME ,< = " 6"=$7 "#&HH#?&- 6"## # #T#$  9& % 9 >&,C &(*C
#2& #.CJ *:& J %&"()**% &6"'(CT# &*: &T# B12 XE4
2@ @A4CCBHIU UNCMGGKX

RE)O#(' 6,< = 6" $WHC% F"9% H$>%**= K- (&)
#2& #.CJ *:1& J %&"0**% &6"'(CT# 6 ,&*:&7# BI1212E4

2@@A4CC\ FGH EIJ HKCHKCLEF@MF@CKL @ NV@IBTDEK BabEIHHED NE Fa#S#
AD4

3E ,< = 6" ()(*9% H#6>&JH = *# )=, = 6,#J&#% %

#2& #,C 9% *: & 9% % & "()**& &6"'(CT# 6 ,&* : &7# BH& HO& #9)

“# $6' =9)5 H#"$<)9) | "#S$! &6" (CT#

6 ,&* : &7# '&$ 1S42M412 @EAQAALCCBHIUAINCMI?XM
SE ,< = 6" "J#&H#?&! (& CJ 6"?2(% # 2& #,C J

Y& J %&"0)**% &6"'(CT#6 ,&*: &T# B 121RE2A@ @AB4CCBHIU UNCVON
WE ,< = 6" F"9O%% = 6",&7% *# >"# = # "#,.C):

$)(?)6,& H$ >%'# #9) YK - ('&*) #?& #,C J * (& J % & "0 *%

&6"'(CT#6 ,&* : &7# B121 E4 ?@@ABACCBHIU UNCH@QJF?
XE ,< =6" )7 H#$H#2CT% 6"#7%)7% H$ >%# &' K - ('&*) (*%6 =

$7*"# F& (F& #?& #CJ *:& J %&"() x*0h  &6"(CTH
6 ,&* : &7# B1212E2@@AB4CCBHIU UNCJ\@AN

@E ,< = 6" ?8&'# = "H%,C*#& ## = H $>%'# & K -
(&%) B&H HI& #9) *# $6' =9)5 H#* "$< )9) | "4 |

&6" (CT# 6 ,&*: &T# '&$ X42@412 XU '&$ 41412 XU '&$ 2X4 14121 U '&$
1W42S4121R *# 14 141 ZA@EMABACCBHIU UNCNFIHZA
12E ,< = 6" "JHAHH?&! #* (H?& HS>WHE K- (&)

& #.CJ *:& J %&")**% &6"'(CT# 6,&*:&7# BI121RE4
2@ @AB4CCBHIU UNCI@XMYO

1E (*# '# #5& *% &&(*'& T7"#-) " H# "$< = "=$7%
6"'$ = >HH'- H#IAC '&/(CT7'- 6&$I*'7) J" H$= T'#-)5 =7&

H$ >%#I*C YK% ('&*%5 *#6 ,&? /(C7):5'&1 " =121R"4 8 WMR4

IN



(&* = 6"J'#O#t 6"),)$IN*C(= # (#*& % & "()** % $ 6 #T%
6") 9% HS$ >%'# & YK - (&*) # # # =4

(&* = 6" J"#O# 6 L)'IN*C(= # (& THE$) % &' "( )**% *# " $)*C(=
'$&H DJ '"(=1213" 7%4

"9& $& (&* C-6"J'#9) 9< 6" K%W'H#) R"7)*#Q#> 6"& $
HT" $)H2&-4 (‘&* = 6" J"HO# 6&$,=I#N 6 " J,=$% *# 6"#?'# 1'&$6 '&$
$ HO& "O#*)' ->#H) 7'#-)' (F"& K- (& N5#, "&SL $ J "#H%
#"&74

&%$6 '&$#,C &(*C H# =7&(*C *# % &T#,C& 7 7T%" 6&#J) (&* C-
6" J'#9) ( J#'#* (& C-6"J"#9)4

1F



##,C $# =

$V<TH , H#,THSE #
JTINN7  "J&1 &7*"))
SHS# &MH.&I # &)
+HHENN' "J&/ )7 # )
+H) 9 )T # Y
T IR #E &)

D + A
$=%$7*"#F&, (F& (6 2&#,C (*& ;@ "7 H#HS#9  #&TH#

)$#
% #?& #,C 9% *: & 9% % &' "()**& &6"'(C7 #6 &% &# 4
'&$?* 6" (=% "<# J"N*% 8 XR1'&$ 42S4122R4

R@223594 &6"56" (64 40'")?C7J5 @4

13



