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ZADANI BAKALARSKE PRACE

student(ka): Straka Jifi
ktery/ktera studuje v bakalarském studijnim programu

obor: Strojirenska technologie (2303R002)

Reditel ustayu Vam v souladu se zakonem &.111/1998 o vysokych 8kolach a se Studijnim a
zkuSebnim fadem VUT v Brné urcuje nasledujici téma bakaléaiske prace:

Moinosti vyroby zaviti v malé strojirenské firmé.
v anglickém jazyce:

Production of screw-thread in small engineering company.

Stru¢na charakteristika problematiky tkolu:

Celkovy priifez metodami vyroby zaviti. Méfeni a kontrola zavitl. Vybrané vzory z vyroby
Zavitt v malé strojirenské firmé. Zhodnoceni v podminkéch firmy.

Cile bakalatské prace:

Pichled metod vyroby zaviti. Pfiblizeni konkrétnich procesi z prostfedi firmy. Posouzeni
vhodnosti pouzivanych technologif.



Seznam odborné literatury:

1. CIHLAROVA, P., HILL, M. and PISKA, M. Fundamentals of CNC Machining. [online].
Dostupné na World Wide Web: <http://cnc.fime.vutbr.cz>.

2. KOCMAN, K. a PROKOP, J. Technologie obrabéni. 1. vyd. Brno: Akademickeé
nakladatelstvi CERM, 2001. 270 s. ISBN 80-214-1996-2.

3. STULPA, M. CNC obrébgci stroje a jejich programovéni. 1. vyd. Praha: Technicka literatura
BEN, 2007. 128 s. ISBN 978-80-7300-207-7.

4, AB SANDVIK COROMANT - SANDVIK CZ s.r.o0. Pfirucka obrabéni - Kniha pro praktiky.
Prel. M. Kudela. 1. vyd. Praha: Scientia s.r.o., 1997. 857 s. Pfel. zz Modern Metal Cutting - A
Practical Handbook. ISBN 91-972299-4-6.

5. HUMAR, A. Materialy pro fezné nastroje. 1. vyd. Praha: MM publishing s. r. 0., 2008. 240
s. ISBN 978-80-254-2250-2.

Vedouci bakalatské prace:Ing. Milan Kalivoda

Termin odevzdani bakalatské prace je stanoven éasovym planem akademického roku 2009/10.

V Brné, dne 20.11.2009

L.8.
/ 7)_,// B { ‘\\ - \\\
S P - -
prof. Ing. Miroslav Pi8ka, CSc. doc. RNDr. Miroslav Doupovec, CSc.

Reditel tstavu Dékan fakulty



LICENCNI SMLOUVA

POSKYTOVANA K VYKONU PRAVA UZIT SKOLNI DILO

uzaviena mezi smluvnimi stranami:

1. Pan/pani
Jméno a pifjmeni: Jifi Straka
Bytem: Vatin 46, 591 01 Zd’ar nad Sazavou
Narozen/a (datum a misto): Nové Mésto na Morave/5.12.1973

(dale jen ,,autor®)

2. Vysoké uéeni technické v Brné
Fakulta strojniho inZenyrstvi

se sidlem Technicka 2896/2, 616 69 Brno

jejimZ jménem jedna na zakladé& pisemného povéieni dékanem fakulty:

prof. Ing. Miroslav PISKA, CSc.

(déle jen ,,nabyvatel)

Clanek 1
Specifikace $kolniho dila

1. Predmétem této smlouvy je vysokoskolska kvalifikaéni prace (VSKP):
o disertacni prace
o diplomova prace
= bakalarska prace

O jina prace, jejiZz druh je specifikovan jako ...,

(dale jen VSKP nebo dilo)

Nézev VSKP: MoZnosti vyroby zavitu v malé strojirenske firmé
Vedouci/ $kolitel VSKP: Ing. Milan Kalivoda
Ustav: Ustav strojirenské technologie

Datum obhajoby VSKP:

VSKP odevzdal autor nabyvateli v
= tisténé formé — pocet exemplata

= elektronické formé — pocet exemplari

* s - -
hodici se zaskrtnéte



Autor prohlasuje, Ze vytvoril samostatnou vlastni tviréi ¢innosti dilo shora popsané a specifi-
kované. Autor dale prohlasuje, Ze pfi zpracovavani dila se sam nedostal do rozporu s autor-
skym zakonem a pfedpisy souvisejicimi a Ze je dilo dilem ptivodnim.

Dilo je chranéno jako dilo dle autorského zdkona v platném znéni.

Autor potvrzuje, Ze listinna a elektronicka verze dila je identicka.

Clanek 2
Udéleni licenéniho opravnéni

Autor touto smlouvou poskytuje nabyvateli opravnéni (licenci) k vykonu prava uvedené dilo
nevydéleéné uzit, archivovat a zpfistupnit ke studijnim, vyukovym a vyzkumnym G&eltim
véetné pofizovani vypisd, opist a rozmnoZenin.
Licence je poskytovana celosvétové, pro celou dobu trvani autorskych a majetkovych prav
k dilu.
Autor souhlasi se zveiejnénim dila v databazi pfistupné v mezinarodni siti

_E("ihned po uzavieni této smlouvy

o | rok po uzavieni této smlouvy

o 3 roky po uzavieni této smlouvy

o 5 let po uzavieni této smlouvy

o 10 let po uzavieni této smlouvy

(z diivodu utajeni v ném obsaZenych informaci)
Nevydéledné zvetejnovani dila nabyvatelem v souladu s ustanovenim § 47b zakona ¢. 111/
1998 Sh., v platném znéni, nevyzaduje licenci a nabyvatel je k nému povinen a opravnén ze
zakona.

Clanek 3
Zavérecna ustanoveni

Smlouva je sepsana ve tiech vyhotovenich s platnosti origindlu, pfi¢emz po jednom vyhoto-
veni obdrzi autor a nabyvatel, dalsi vyhotoveni je vlozeno do VSKP.

Vztahy mezi smluvnimi stranami vzniklé a neupravené touto smlouvou se iidi autorskym
zdkonem, ob&anskym zakonikem, vysoko$kolskym zakonem, zakonem o archivnictvi, v plat-
ném znéni a popt. daldimi pravnimi pifedpisy.

Licenéni smlouva byla uzaviena na zakladé svobodné a pravé vile smluvnich stran, s plnym
porozuménim jejimu textu i disledkiim, nikoliv v tisni a za napadné& nevyhodnych podminek.
Licenéni smlouva nabyvéa platnosti a G€innosti dnem jejiho podpisu ob&ma smluvnimi stra-
nami.

2/ T T/i40

=" 7/

g LA

/4 -
prof. Ing. %oslav PiSKA, CSc. Jiti Straka



! "H$ %

$&$' ()*+" -0+ ,./& , )O+" 1.2.3*4#28&5' #$67" '1)6 $)'89):/#2*
$:+5/'3";": 8: 6,:7:/' <*23.7/9 )'<7=3:/9 7)65> <*, "$> . 8:8"+5 </.?2:/9@ #'6
6,:7:/- I=2%$:)& O'A/'#$" \B)'1- <*,"$> $49#2' B0 '1 )*1=/90 . 1:<$49#2',.B0
"1)*1=/90 # ('6A"$90 (49#36C/B+5 /*#$)'8>@ D*3: 8# 6,:7:/- . (‘#'6<:/-
0:$7-,B)'1- ,-6A9,./& /. #$4:7/9 $:+5/"+2& C2'3:@

I"# $ 1"%

*"$E ()'F"'3 <*"$6E ,/"$4/9 <*"$E ,/=8C9 <*"$EO#2'& '1)*1=/9E
1:<$49#2',& '1)*1=/9E /*#$)'8@

5"%# G)2E G)'6;5$ "/ 1)./+5 'F :/":)"l; $:+5/'3 - $)0# F
1.4++.3.6)..$: #$67"HE 0/ 4 $5: 14"+ $-( (VS "$"/"/; 'F #+):GH$5):.7#
J7 $5:") #+):GH$5):.7# 3.1:33";@ 5:): .): (O:#:/  $:7 #0: (##"1"3"$"# 'F
#+):GH$5).7# 0.J6F.+$6)"; 1- +5"(HF)0"; 'CO).$" 1 J7 1-
+5"(3:A##HO.+5""/; '().$"/E 1'$5 G"$5 64"/, 'F .( ('0)".$: $"3#@ 6)$5:) $5:

0:$5'7# 'F ()'76+$"/ 6#:7 "/ #0.33 0.+5":HG")2# . ): T:#+)'1:7@ | $5"#
+#: $5: #0.33 0.45":HG2# "# ):):#/$:7 1- #:+' I7.)- $:+5/"+.3 #+5"3@
& (1)*$

+):GH$5)..7E  +):GH$5):..7 ('F"3:E "/$:)/.3 +):GH $5).7E :1$:)/.3
+):GH$5):.7E +5"(HF")0"/; '(:).$"/E +5"(3:##H0.+5  "I'/;'(:).$"/E $"3@

E "49@ " #
$% @ ) #2& 679 $:+5/'+2& , )/=E .263$. #$)'  8/95' "/A:/B)#$,9E
KLML@ # NO@E (493'5 KK@ :7'6+9 1.2.3*4#28& (y@: '3/ .3",7.@




)+ #,&-

)'53.C68"E A: 8#:0 1.2.3*4#2'6 ()*+" /. $&0. 'A/" #$" B)'1- <*"$>
, 0.3& #$)'89):/#2& F")0= -().+',.3 #.0HS.$/=#(  '6A"$90 '71')/& 3'$:).$6)-
. 0.0:/>E 6,:7:/B+5 /. #:</.06E 2$:)B $,'49 (493'5 6 $&$ ()*+@

D.$60 K%@N@KLML PPPPPPPPPPPPP@
"49 $).2.




! "#$ Q

> 1"#-

D=268"$90$' /;@ "3./6 .3",'7"" <. +://& (4"(‘'0 9/2-.).7-
(4" -().+ */9 1.2.3*4#2& ()*+:@




1#$).2$

1)'53*C:/9

'7=2' */9

1#.5

7

M D D
M@M.).2$:)"#$"2. C2'3-
M@K.).2$:)"#$"2. ,<7=3*,.+95' ()').06
M@@L.,:/9 C2'3-

KD E !
K@MK,- . 7:F"["+:
K@B=3:/9 <*,"$>
K@Q@$)& ()'F"3-

&& %
K@UF"3- ()' (4:/'# ,:32B+5 #'3
&(& ) %* |

K@N3*C$/9 ()'F"3-
K@@+:+5'7& <*"$-
K@B.,B.3:B<*"$
K@3B</.0 7=3:/9

o) D
O@M).<' */9 <*,"$>
O@KR$',*/9 <*"$6

& & +
& &

& & + $# 0b* - *
& &(+ $ . $# *

0@®</.0</.?:/9.2):#3:/9 , $:+5/"+2& 7'260:/$.+"
% D ! D
%@ME)'1. <*,"$> $49#2',B0 '1)*1=/90
(& &/
(&& .0
%@K<*/9 <*,"$>
(&& .1 #
(&&2 #
% @@#3$)6A:/9 <*,"$>
%@%*1=/9 <*,"$>/. '1)*1=+9+5 #$)'89+5
%@B)'1. <*,"$> 1:<$49#2',B0 '1)*1=/90
(&3&4 %
(&3&5 !
N
Q D ! U
Q@NBAY,./& $:+5/'3;": /. U
Q@K"2-. <(>#'1- ,B)'1-




"#$ S

:</.0 (6A"$B+5 <7)'8>
:</.0 ('6A"$B+5 <2).$:2 . #-01'3>
:</.0 (493'5




0

*"$ 8: $:+5/"+2B (),:2E 2$:)B 8: ,: :32&0 )'<#.5 6 ('6A"$B 6 #%$)'8/9+5
#67*#%$9 /. 8:8"+5 #('8',*/9E 27: 8: [:8?.#%=8" ,-6 A9,*/ 8.2' C)'61',B #('8@
:5' ('6A"$9 8: ,:30" )'<#*53&E [:11'W #('8',.+9 #'6 7”*#$" 8#'6 0.$"+.E C)'61-

$7@@ :32* =$C"/. $=+5$' (),2> 8: /)0.3"<'*/. .  $90 8: <.8"C$=/. 8:8"+5
6/" H*3HS (6A'S9@ D92- $06E A: #$)8/9 #67%$" # <*'"$- (.$49 0:<"
)'<:19).$:3/& #('8:E 8: 7'+93:/' #1.7/& ,-0=/"$:3/" H$" #67HS9 (4" (C2'<:/9E
'($4:1:/9 7" 8"/&0 7>,'76 ,BO=/-@
F—=3
—
L‘Lé_j

a)
1)@ M@ '<:19).$:3/& #(8:
X H#('8:/9 T:#2- YH#3:(* <*"$'* 79).XE 1X #('8:/9  7,'6 7:#:2 (0'+9 C)'616 . 0.$"+:
YKNX

* "S- 8#'6 $,'4:/- 0/'5. )></BO" ()F"3-E 2$:)& 8#  '6 #(")*3',"$=/.,"/6$-
[ $=3# *3+&5' $,.)6@ ></& $,.)- ('F'3> <*"  $> 60'AZ689 8:8'+5
C:#$)./1& (BA"$9 YH('8' */9 #67*#$9E (5-1'& C) '61- .$7@X@

a) b) c)
1)@ K@ ")F"3- <*,"$> YMX
X'#B)B <*,"$ ('6A9,./B () #('8'*/9 #'6?*#$9E 1X  ()'F"3 ('5-1',B+5 C)'61>
8:7/'+5'7B +X ()'F"3 ('5-1',B+5 C)'61> 7,'6+5'7B

L #9)89):/#2& B)1= # (4 AF PM$ <:'$> ) 19 $494#2'BO

'1)*1=/90@ :/$' <(>#'1 8: ,5'7/B ()' 26#','6 . 0.3 ‘#&)",'6 ,B)'16@
:+5/'3;": \B)'1- <*,"$6 $49#2',B0O '1)*1=/90 /*0 / .19<9 +:3'6 4.76 ,B5'7
8.2 :2'/'0"+2B+5E $.2 " 0'A/'#$9 ,B)'1- '7 )6?/95' A (' #9$)'8/9 '1)*1=/9 /.
23.#"+2B+5 2'/,:/?/9+5 #$)'89+5 . 0'7:)/9+5 '1) *1=+9+5 +:/$):+5@ !4"
<.,*7=/9 ['B+5 $:+5/'3';"9 ,B)'1- . $' <:80&/. ,# &)",& ,B)'1= #: #$*3:
,9+: -6A9,* 1:<$49#2' * B)'1l. $.2 <,./& $,*4:/9 < *"$>@

93:0 ()*+: 8: #:</*0:/9 # ('6A"$90 )></B+5 $-(> <* /"$>E 8:8"+5 </.?:/9
. 2):#3:/9 , $:+5/"+28& 7'260:/$.+" . <(>#'1- 0=4:/9 #'53:7:0 . OA/'#$"

FY0-@ 67'6 6,:7:/- 8:7/'$3" & $:+5/'3'"+2& (#$6 (- ,B)'1- #'0:<:/90 /.
O'A/#S" 7./& F")0- . #$)'8/906 ,-1.,:/9@

210"+28& <5'7/+:/9 . (#6<:/9 8:7/'$3"B+5 $:+5 /33'9 B)1-E
167: 6, A% #'53:7:0 /. $E A # 87/ ' F) 06 <.1B,.89+9 #:
()762$"/9 BY1'6E .3: (6<: ' C2'3#2& <.49<:/OE  27: # A*+" #:</.0689
#8:7/'$3",B0" ,B)'1/90" $:+5/'3';":0" . O'A/#$0" B)'1- <*"$>@




! "#$ ML

1 2 0 3

7./& $&0. ['AI#$" B)1- <*"$> ,0.3& #$)'89): 1#28& F"0=\ 8:
4:C:l', T93:/#280 ()#$4:79 $4:7/9 C2'3- $:45/"+2 & %) 1.7 *<.,'6E 2$:)*
0* -1.,:/9 ()' ,B626 A*2> ,: #$)'89):/#2B+5 '1):+ 5 . <.8"CW68: ,B+5',6

A*2> () [F4$6( 7' #$)'89):/#285' ()>0-436@ Y,'<2. (@ M@OX@

1)@ M@M $4:7/9 C2'3. $:+5/"+2* |%) /.7 *<.,'6

11 +%)%/4&)5$45/% /!
)%*56& /! % 7&7 81$4%"&- ")&I5!-:;

$4:7/9 C2'3. $:+5/"+2* |*) /.7 *<.'6 8: 7)A"$:3 10 +1)$"F"2*$6 8.2'#$"
('73: VLLMJKLLM . 8: C2'36 # 1'5.$6 $) 7"+9@ =50 #&
1'#$S:/+: (4°0).,"3. , )></B+5 F)0*+5 #$67". ,9+: 8.2 V LLL 2,.3"F"2',./B+5
'71')/92> : OL )></B+5 '1'):+5 #$67". ()" +:3'6 4. 76 (‘7/"2> . F"):0 /:8:/
,)5"6@

$4:7/9 C2'3. $:+5/"+2* <.5*8"3. |B626 7/: M@ <*49MVNK 8.2' $4:7"#2'
().+689+95' 7')#$6 ()' /= 167',./B (‘7/"2 [*)#2 & #$)'89)/- . #3&*)/- ,:
*4: 1.7 *<.'6E 2$:)B <.5*8"3 #'8" ?"I['#$ KR@ #)(. MUNM@ (),/9+5
3:$:45 1-3- -67'*/- '1)-E #3&,.7E <*0:?/92E /*#$  )8.4E F)&<.4 . #64#$)6A/92@
:8,=$C9 <*8:0 1-3' -6?:/9 , '1)6 #3&,.?@

7 M@ <*49 MVNO 1-3. ,B62. ");./'<'*. ()#$4:7/"+ $,90 $*$/9+5

().+,/9+5 <*35@ ! 62'/2:/9 2"I'#$" $*$/9+5 (). +/9+5 <*3'5 | Y'+: MVNR
1-3. 1.C: C2'3. (7 1*<,:0 71')/& 6?"3"C$= (4"23:/ =/. 2: #$*$/906 ('7/"26
AT 17 *<6@ )+ MVR% 1-3. (4:7%. 7 ()',<6 I'*
167',. C2'3- ., )'+: MVRN 167',. 793/ . #+"*3/95 ' (49#$.26@ $0$' )+

1-3 <.;7: 7' ,B62- (),)9 ?$-43:3B #$67"8/9 '1') 6 2/?:/B 0.$6)'$'6 _
6/",)<*3/9 '1)*1=? 2',>E 2$:)B 8: (4:7+5>7+:0 7/:.C /95 #$67"8/95' '1)6
0:45./"2 #:4'<', 2@

I' <7219 ['\& 2'+:(+: 62:1/9+5 . #$67"8/9+5 '1' > # 7 M@ <*49
MVSL 0=/9 /*<:, C2'3- /. $4:7/9 '7T1')/& 62"3"C$=# $)'89):/#2&@ )'+: MVSS
1-3' 7' |B62- <.:7:/' [*#$.,1' & #$67"60 ()’ .1#'3 :/$- 62:1/9+5 '1)>E

2$:)& , #62.#& T'1= <.5)/68: 7,63:$& 7://9 #$67" 60, '1)6 ('7/"2*/9 .
$493:$& 7*32',& #$67"60 , '1'):+5 :3:2$)'$:+5/"2. . ()','</9 $:+5/"2.@

1)’ 4:C:/9 ()'13:0.$"2- ,<7=3**/9 A*2>E 2$:49 62/  ?"3" <*23.7/9 C2'36 ,
["ACO0 /:A 7:*$&0 )Y?/926E 8: <.:7:/ 7,63:$B 62:  1/9 '1) #$)'89):/#2*




! "#$ MM

B)lL.@ $5' 7>'76#:2 M@ <*49 MVVV 0=/9 [*<:, C2'3-/. $4:7/9 '71")/&
67"3"C$= #9$)'89):/#2& . ?"3"C$=@

7 M@ ?:),:/+: KLLQ /:#: C2'3. [*<:, $4:7/9 C2'3. $:45/"+2* 1%) 1.7
*<.,'6@

'67*#3$9 C2'3- 8: 7'0', 03*7:A: <.8"CW689+9 A*2>0 #%$4:7/9+5 C2'3
61-$',*/9 . #9).,*/9@ :7/90 < '2'3> 8: 71*$ ' 5' 7/'$/& ,-6A9,*/9 ,'3/&5'

?.#6 61-$',./B+5 A*2>@

1< +9%)%/48)5$45/% "=*. #'%6 +! 8)19)%>:

$4:7/9 C2'3. $:+5/"+2* : *4: [.7 *<.)'6 #: 2'/ +:(?/= <.0=468:
/. |B626 #$)'89):/#2B+5E 0:$.36);"+2B+5 . :3:2$)'$: +5/"+2B+5 '1)>@ .19<9
,<7=3*/9 , $493:$B+5 6?:1/9+5 '1"):+5 . ,: ?$-43:$B+5 #$67"8/9+5 '1"):+5@

<7=3* .49 2V+:(+ C2'3- 60'AZ68: ,<*8:0/'6 ()#$6 ('#$ 0:<"
#$67"8/90" . 67:1/90" 'I')-E 60'AZ68: ,C:0 A*2>0E 2 $:49 #(3/9 7./&
(‘709/2-E <9#2.$ #$4:7/9 ,<7=3*/9 # 0.$6)"$/9 <2'6C2'6@ .#$./H3" (49(.7E A:
[=2$:)B # A*2> : #$67"8/90 '1)6 /:#$.79 $:0(6 ,B6 2-E 0* O'A/'#$ 1:<
($9A9 (4:#$'6("$ 7' 0&/= [¥)'?2/&5' 67:1/95' '1')6 '"17'1/85' <.0=4:/9@
*"E 2$:49 7'#.5689 (4" #$67"6 , 62:1/90 '16 ,:3 0" 7'1)& ,B#3:72-E 0'5'6
1)(.2 (4:#$'6("$ 7' #$67"8/95' '1)6@

+5&0. );./"<.+: ,B62- 8: 6,:7:/', (493'<: ?@ M@
*8:0 A*2>"#367"60/. U (4935. 2@ K@

1?7 '@Q%"&- ,/!'

$4:7/9 C2'3. $:+5/'+2* %) 1.7 *<.'6 <.8"CW68: $):$"+2'6 .
().2$"+2'6 ,B626 ,: ,3.4$/9+5 '18:2$:+5@

H#E2.H& T'l= 0F #2 $):$"+2& ,B62- 2 T"#('<"+ " +:32:0 KK

67:1:/ # +:32''6 2.(.+"$'6 QOL A*2>@ +:32'&5' ( ?$6 67:1:/ 8: ML
6?:1:/ ;:32B+5 # 2.(.+"$'6 (4:# OL A*2>E R 6?2:1:/ # $4:7/9+5 # 2.(.+"$6
(4:# KL A*2> . N 0.3B+5 # 2.(.+"$'6 7' KL A*2>@ # '6,"#3'#3$" #: <.0=4:/90

\B62- 0¥ C2'3. +:32:0 R #(:+".3"<',./B+5 62:1:/ _ O | 62:1/-E 62:1/-

E 6?2:1/6 #('3:2:/#2',=7/9+5 (4:70=$>E 6?:1/6 () ' B626 $:+5/"+28&
7'260:/$.+: . 3.1).$'4 :3:2$)E 2$)* 8: #('3:2/* " () '7T1)/B B+,"2@
:$"42& -67'%/9 -6A9* : :32& 094: 621 /6 609#$=/'6 |
(0'#$)6 793./@

1).2$"+2& ,-67',*/9 8: < )'<5'7689+9 P*#$" <.8"C$=/ ,: ,3.#$/9+5 793/*+5E
24$:72/= [. #036,/= <.8'C$=/B+5 ().+,'C$9+5 6 7.3C 9+5 F-<"+2B+5
(O*/"+2B+5 '#1@ :32:0 8: ,; C2'3/9+5 793/*+5 2 7 "#('<"+" ON ().+',"CWE <

$5'$' ('7$6 8#6 % ('29$.?',& 62:1/- 6)2:/& 2 B6+  : ())).0,49 . K
71)/& 3.1).$4:@ . 62:1/*+5 ())).0%/9 8 2 7 < HFSG.):
0'07).0%9  'L)*1=+9+5 #$)'8> , 497"+9+5 # #$80:45 YO
62:1/-XE "I60:)"2E ./6+ . "7:/5."/ YK 62:1/-X . ():).0',*/9 !
630.$> "0/# . "3) YM 62:1/.X@ : ,C:+5 67:1 [*+5 8: 0'A/&

-6A9,.$ #F$G.): () 2/4$)6'*9 6% DE 6$7:# 2 1J$)E ((4@




! "#$ MK

| #+45:0.$"+@ B62. /. '#$.$/9+5 ().+','C$9+5 8: ()  *7=/. /. 23.#"+2B+5
'1)*1=+9+5 Y#6#$)65-E )$.?2-E F)&<2-E .8@X@

T SR

1)@ M@K :7/$3" % ().+,"C$= C2'3-

IWA319 <.1:<(:2:/9 #$4:7/9 C2'3- $:+5/'+2& 0* #  $.1"3'<,./BE
2,.3"F"2' /B (:7.;;"+2B #1) #3'A:/B <6?"$:3> ,C  'li+/= <7=3*.+0+5 .
'71)/B+5 (4:70=$>E 6?"$:3> '71)/&5' B+,"26 . -+  5,$:3>@ )./"<.?/9

#$)62$6). 8: <.2'$,:/. , );./"<.2/90 4*76E 8:7/$3  "& ):./"<.?/9 +:32- 4979

<HH$G(+ 4:7"$:3: () $):$"+28& 67 FOE <#$6(+ : 4:7"$:3: () ().2$"+2&

-67' */9E :7'6+9 7'0’,. 03*T:A: . ;:7'6+9 :2'/'0" +28&5' '77=3:/9@
<7=3*.49 2'/+:(+: C23- . (JF"3 .1#3,/$. 8#6 139A: 6,:7:/-

, (493'<: 2@ 0@




! "#$ MO

< 3 AB2 cC 2 D

D>3:A"$#HS B)'1- <*,"$> ,: #$)'89):/#$,9 #.5% 5361'2' 7' 5"#$)": . 8: 8:89
[:793/'6 #62*#$9@ B</.0 8:7/'$3",B+5 7)65> <*"$> 8: 4.</ 7' [=2'3"2.
7>3:A"$B+5 #26("/ 73: 8:8"+5 (6A"$9@

<1 #=""% *&E5-56&

D>3:A"$& 7:F"/"+: . 8:7/'$3",& 'T1)/& I*<,- $B2.89 +9 #: ,B)'1- <*"$>
6,7:1&73: LM%LLM “@

C)61',"+: 7)*5. -$,4:/* [. #26%$:2/& [:1' 0-C3:/&
26A:3',& [:1' *3+' & (3'C: 1'7:0 ('5-1689+90
# $.2E A: (0=) 0:<" '#,BO (#6,:0
'7(,97.89+90 "53',B0 /.$'?2:/90 F8: 2/#$./$/9 X

C)'61',* (3'+5. (3'+5. -$,'4:/* 24" 2'6 Y()'F"3:0 <*"$6X 3:A9+9
C#.& )= . ('5-1689+9 #: $.2E A: ,C:+5/- 8:89
1'7-'("#689 C)'61',"+: ' #$:8/&0 ('0=)6 .

<*"$' B )+5'3 0.$:)™3 0:<" 2*#$0" C)61'.& (3+5 - 8:7/5
<*"$6¢

<*"$ (‘)45 (3'+5- -$,'4:/& )',"1I'6 2.)'6 .," 6$'6
. C)'61',"+" /. (",)+5 *3+: [:1' 26A:3: K

J/=8C9 <*"$ <*'"$ -$'4:/B /. /=8C9 *3+.& ;11 ' 26A:3.&
(3C:

1"$4/9 <*'$ <*'"$ -$,4:B /. ["$4/9 *3+.& /: 1' 26A:3'.&
(3C: ¢

8:7/'76+5B <*,"$ <*"$ -$'4:/B8:7/90 )'F'3.0 K

[=2'3"2.45'7TB <*"$ <*"$ ,-$,'4:/B 7,=0. [:1' /=2 3"2. )'F"3¥

0.,B<*"$ <* "$E 8:5'A ()'F"3 (4" ('53:76 (‘'7&3 "' #- (4" '$*?:/9

: #0=)6 ('5-16 57/ B+5 )6?"?:2 #: ,<7.368:

7 (<),.$:3:

3:.,B<*"$ <*"$E 8:5'A ()'F"3 (4" ('53:76 (‘7 &3 '#- (4"

'$+2:/9 ()'$" #0=)6 ('5- 16 57"/ B+5 )62"2:2 #
<7.368:'7 (<')'..$:3:

H. <*"$6 '#. *3+: [:1' 26A:3:E /. /[=0A 8: <*"$ -84/
('F"3 <*,"$6 "1)-# )+5'36 <*"$6 . <*'$'& T)PA2 - )=
#,&5' 4:<6 <*"$6  ©
<< L& =#"54G

2 1-3' 8"A <09/=/", ",'T6E <*,"$ 8: $,'4:/ ()'F" 3:0E 2%:)B 8:/.,"/6$ /.
*3+','6 [11' 26A:3','6 ?*#$@

U)'61',"+: 8: 7)*5. $,'4:/* 1'7:0E 2$:)B (4" )'$.?/ 90 ('5-16 0* #$:8/B

('0=) 0:<" (#6/6$90 . (49#36C/B0 53,80 /.$'2:/90 Y'1)@ K@MX@ .A7B 1'

O'F"36 <*"$6 $,'49 ,3.#%/9 C)61'"+"E $-$ 1'7- 0.89 #3$:8/'6 '#6 . $.2&

~J




! "#$ M%

$41:8# ):@!"56& . '<,"/6$90 *3+' & (345- # C)61',"+: <0=/9
, (49026 #,9).89+9#)',"'6 2'30'6 /. '#6  H+& $41:8# | °Y'1)@ K@MX@

@d
~. rotaéni plocha
e =" delici pfimka
I < Sroubovice
A
B - -

1)@ K@M *<:, '1)*<26 /:1';).F6 YOX

= =
H\#‘ et
a) b)
1)@ K@K X Uy6L,"+: (.5 1XUYBL,"  +: 3:%YOX

D3: $,.)6 $5'¢' ()'F"36 8#'6 <*,"$- 7=3:/- . $90 8 : 7*/' $.2& 8:8"+5 ('6A"$9
.6(3.9/=/9 , )></B+5 '13.#$:+5@
N'F"3 <*,"$6 #: )'<609 0-C3:/* 7,.2)*$ 3'0:/* ?%). . 3. 8:'0:<i.
7,=0. #$:8/'3:53B0" 1'7- 3:A9+90" /. )",/'1=A+: #' #6 <*"$6@
$5'$' ('</.$26 0>A:0: 6#'67"SE A: 7=3:/9 <*,"$> ('73: ()'F"36 Y$,.)6
C)'61',"+:X 8: (),/90 <*23.7/90 7=3:/90 <*,"$>@
p

stfedni piimka

1SN i

] p'2 osa zavitu
zakladni trojihelnik zakladni profil I

ﬂ

1)@ K@O *23.7/9 $)'8°5:3/92 . <*23.7/9 ()'F"3 YOX

:82.#$=8C90 $,.):0 8: $<,@'$4)J 8)/E5 @ -$' <*"$- 0.89 $)'8'5:3/92',B
OF"'3@ =+5%' '#$)B+5 <*"$> # [:82.4$=8" ,-6A9,* 6 #('8'.+9+5
.6(:,Z',.+9+5 C)61> . 0.$"+@ ().,"73. #: ,-6A9, * [22'3"2. 7)65> $=+5$
HS)B+5 <* "$>E 2$:)& # '7 #:1: '73"C689 ,:3"2'#$9+5'3',&5' 536 . $,.):0
)+5'36 . (($- <*,"$6@ : /6$/&E .1- ()F"3 <*"$6 ()’ C)'61 . 0.$"+" 1-3 ,AT7-
#$:8/B@ $'5'$' 7>,76 8: ,:32% =$C"/. $=+53%' <*, "$>/)0.3"<"*/.E .1- 1-3.
<)67:/. 8:8"+5 -0=/"$:3/'#$@ ) #/.7/'#$ +5'76 0 <" )+5'3- <*,"$6 C)'616
. 0.$"+: 8: /6$/& (/:+5.$ >3"E . ()'$' 8#'6 $-$' )+5'3- #).AJ-E +A 8:
<I*<Y/=/" [, [#3:7689+90 '1)*<26@




"#$ MN

=4

1)@ K@% >3: 0:<" )+5'3- YNX

)+5'3' % >3
C)'61',"+:E ) /'I=A/* # '#6 <* "$6X

)6+ I"# "G & KLM,;

. 7.3C90 '1)*<26 8: </*<')/=/ '1:+/B ()F'3 <*,

'5:3 N#:0=/9 ('73: 7)656 <*,"$6@

)<$:? Y, <7*3:/#$ 7,6 #6#:7/9+5 #$:

8/'3:53B+5 1'7> $&A:

'$6 E 8:5'A ,)+5'3',B

P matice
vnitrni .j_'aVit Q
NE STy TS T
S99 S ©
I AN
Sroub
1)@ K@N 1:+/B ()'F"3 <*,"$6 YKX
1@ K@M (),2- <*,"$6 YKX
)"&/ J=-%> )"&/ J=-%>
7TE DE R ,-32B ()>0=) <|'13:/9 7/.
TxDk #$4:7/9 ()>0=) ,BC2. <*23.7/95'
$)'8°5:3/926
v E Iy 0.3B ()>0=) M ['#/* BC2.
g #$'6(*/9 b OE % ,BC2. <*,"$6
! '<$:? + ™ #:49</6%$9 <*,"$6
0.$"+:
a '5:3()'F"36 +y #:49</63$9 <*,"$6
C)'616
bEc "53-1'2>
d 5:3#3'6(*/9
<? $4)08)IE5"
2 8"A 1-3' <09/=/" 6 #('8',.+9+5 . 6(;,Z',.+9+5 C )61> . 0.$"+ #:

(6A9,* [=2'3"2. 7)65> '#$)B+5 <*"$>@ -$' <*,"$-
:3"2'#$9 )+5'3',&5' "536E $,.):0 ,)+5'36 . (.$'6
8#'6J

0:$)"+2B <*,"$E

8#'6 '7 #:1: '73"C:/-
<K "$6@ =2%:)& $-$' <*,"$-




! "#$ MQ

e5"$G)$5>, <*,"$ Y(493'5. 2@ Q@XE
$)612',B <*"$ Y(493'5. 2@ R@XE
(3+,& <*"$- () ,C'L:+/& (6A"$9 Y(4935. 2@ S @X@
[+ 8: [:82.#$=8" -6A9,./B ()'F"3 0:$)"+2B Y,"<@2.("$'3. KRO@MX@ #$.9
7)65- "#$)B+5 ()'F"3> <*,"$6 ()' #(:+"*3/9 ('6A"$9 8#'6 6,:7:/- , (493'<: ?@ V@

_

1)@ K@Q 'AI#S$" #(8:/9 #627*#$9 ('0'+9 #$)B+5 ( )'F"3> YKNX

:82.4#$=8" (6A9,/B <*"$@ 5 ()F'3:0 8 )/#  $).//B $)85:3/92
#)+5'3,B0 '53:0QL f@

p

P
8

s
stk 7

I|w

A

| T
; S
& I|o |
RN SROUB.
° L I
A, 2

1)@ K@R 1)F"3 0:$)"+2&5' <*,"$6 YOX

C:+5/- )'<0=)- $5'$' <*"$6 8#'6 67**/- , 0"3"0: $)+5@ </.2:/9
<*"$6 8: :32& (90 [\@ .(4923.7 0:$)"+2B <*, "$ # ()>0=):0 D g OQ 00
#:</.29 0Q@

5"#$)"+2&5" 53:7"#2. #: (#.7'3 82" (/9 0:$) "+2B <*"$
“G:/5:)<>, <*"$ YMSVLX () ()>0=)- M _ ML 00 . , )+5'3',B0 "53:0
NOfSH@ ('<7=8C9+5 3:$:+5 , )'+: MSVS #: <.,*79 () ,=$ C9 ()>0=)- <*"$>
0:<"/*)719 #'64#$.,. Y -#$:0: "1$:)/.$".3:X # )+5'3',B0 “53:0 QLf ()’
()0>0=)- Q _SL 00 M@ 7.3C9+5 3:$:+5 #: (#$6(/= <: #'6#$.,- " 63,
[=0:+2% 0:$)"+2* #6#$.,. <*"$>E 2%:)* /.*<.3. , 0.3B+5 ()>0=):+5 /.
“G:/5:)<>, <*"$E .1- 0.$"+: 0:$)"+2& #'6#$.- C 3- 1:<: <0=/- /.
"G:/5))<',- C)'61-@ !)' '(.?/'6 2'0(.$"1"3"$6 1-3 '$4:1. Gi/5)< -
0.$"+: ()'49</'6$ 0:3)"+2B0 <*,"$/92:0 . $90 < /"+5  67=3.$ 0:$)"+2& 0.$"+'@

=0:+2* 0:$)"+2* #'6#$.,. <*,"$> 1-3. 2'0(3:$/= (4: <$ @

‘<< *0: 0:$)"+2& <*'$- <*23.7/9 4.7-E 0:$)"+2& <*"$- # 8:0/BO
H#$'6(*/90@ :3"2'#$ ()F"36 <*"$6E $:7- " 8:5' #$'6(*/9 [I\ <*"#9 /. ()>0=)6
C)616@ :30" 2.#$ # ,C.2 #$**E A: 8: $4:1. (6A 93 ()’ #$:8/B ()>0=) C)'616
" 0:/C9 <*"$@ - 8#6 6,:7:/- /0= LM %LMO H <*"$- # #$'6(*/90
LEK  Q 00@ LM %LMO 8#6 6,7:/- 8:7/$3".& ( )>0=)- <*,"$6@ $'5'
(3-E A: () 8:7/'$3".& ()>0=)- <*"$6 8: (4"4.<:/ ' 7.J& #$'6(*/9@ .(4923.7




! "#$ MR

8: /:,57/1& '3"$ /. ()>0=) <*"$6 M 00 #$'6(*/9 Y) '<$:7X Q 00E $' #.0&
(3.9 ", '(.2/1&0 (49(.7=E 27- ()>0=) 8: MLL 00 . #  $'6(*/9 LEK 00@

1.2:/9 0:$)"+2B+5 <*"$> # 8:0/'6 )'<$:79 8: #$:8/  &E .2')*$ #: (4"("#68:
8:C$=,:3"2'#$ #$'6(*/9 /.(4@ OQIMEN@

I'6A"$9 <*"$> # 8:0/BO #$'6(*/90 8: 53.,/=, 3:$:+ 28&0".6$0'1"3',&0
(>0-#36 . $.2& , 8:0/& 0:+5./"+E '($"+: . #67*#$ "< (3.H$>@

130" 2.#$' #: $=+5$ 8:0/B+5 <*"$> $.2& ,-6A9,* < 7>'76 0:/C95'
()'F"36 /. $:/2'#$=//& $)612-E '#.<:/& 5497:3:E 76$ & 5497:3: .8@

B5'7'6 8:0/B+5 <*"$> 8:E A: 60'AZ689 ('6A9,.$ ,=$ CO9 #93- (4" #('8:/9
#6439 . $.2& 8#'6 $-$' <*,"$- 3&(: #.0'4,)/&@

Normalni zévit ; Jemny zavit
; )
: ' '
. ] Velka samosvormnost ! Q
Dobrd samosvornost } |
1 !
Ly # Trojchody zévit
P £
S
o [=]
P
— |
-~ -
i |

Malé nebo 2adnd samosvornost

2 Sroubovice a stoupdni zévilu S

1)@ K@S .0'#,)/'#$ <*,"$6 , <*"#3'#$" /. 8:5'#  $'6(*/9 YOX

'<0=)- /=2$:)B+5 0:$)"+2B+5 <*,"$> . 8:8"+5 #$'6(* /9 () ,CI'1:+/&
(6A"$973:  RK% 8#66,7:/-,(493<:?2@ % @

14923.7- [=2$:)B+5 0:$)"+2B+5 <*,"$> ()' 8:0/'6 0:+  5./'26 . '($"26 73
LM %LKM 8#6 6,:7:/- , (493'<: 2@ N@

<P )IE5'8)!8Q&-!$"& /J6+ $5
-$' <*"$- (.$49 0:<" $<,@ <,3*C$/9 7)65- <*,"$>@82'6 ,B5'7'6 $=+5%'

<*"$> 8: -6A"$9 /. (5-1'& C)61- . 0.8"+@ ), "3. $=+5%' <*"$> 0.89
TH#$.$:7/= :32& '(2)/& (3+5- . $.2& <.8"CW689 ,:32'6 (/#$ . (4"
,<*8:0/&0 ('5-16 0.$"+: . C)'616 7'+5*<9 2 ('0=)/= 0.3&06 '('$4:1:/9 "
(4HS'E A (4:/*C:89 (0=)/= :32& #93-@ $=+5$' 7 >,'7> /:8#'6 ,5'7/& |.
(5-1',& C)'61- <*,"$- # '#$)BO ()'F"3:0E /:1'W 1- [:1-3- #+5'(/- (4:C:$

$.2 :32& #93-@

D' #26("/- (5-1',B+5 <*"$> (.$49]
(3'+5B <*"$ Y(493'5. 2@ MLXE
3"+5'1=A/92' B )',/").0://B <*"$E
3"+5'1=A/92' B /})',/).0://B <*"$ Y(493'5. 7@ MM XE




'13B <*,"$ Y(493'5. ?@ MKX@

*23.7/90 ()F"3:0 $5'$' <*,"$6 8: )',/).0://B 3" +5'1=A/92 . 8:5'
)+5'3'B '5:3 8: agOLf@ :30" 2.#$' 8: $.2& /.<B* [ <*"$:0 $).(&<',BO@
J$ <*'$ 8: 70.3"<' ¥/ 73: LM %LNLE '</.?: /9 8: (9#0:/0 [ )\

# (A9#36C/BO ()>0=):0E ;:3"2'#$9 #$'6(*/9[ ) \ Y(?2:$ +5'7>X . )<$:29[ \"@

NI IO YNITRN

Y| S

™ 9y S

' A -~

30°J

of o VNEJS]
oo -

© 7 ZAVIT

1)@ K@KK "+5'1=A/92',B ()'F"3 YRX

"+5'1=A/92' B )',/).0://B <*,"$ 8: /:8,9+: ('6A9, /B 1. (5-1'B+5
C)'61:+5 [.(4@ 6 #'6#$)656 /., 79+90 C)'616E 6 (5  -1',B+5 C)'61> (49?/B+5
. (7&3/B+5 #./9E #,=)*2> (7@

,I_i'lu'l-.'l.'t:u;n.’m.i.‘n;:in(u;n.\."i—if — g Y huuu\.\mnﬂ.\n\u“uu\\um\‘ ik
Angpdahwen b by ey e Bl T OB 8 g e e e o g

1)@ K@KO I'5-1',B C)'61 YMQX

"+5'1=A/92',& <*'"$- :I"#$689 " #53:0 ()'F"36 KV ('73: .0:)"+2B+5
[):0 "< '1)*<:2 ()F"36 2@ . .0:)"+2& <*"$- #3" +5'1=A/92'B0 ()'F"3:0
'*536 ()'F"36 QL YQL 7:; #$61 $5)..7X "< (49#36B '1)*<:2 @

s,

TR
VNITRNI ZAVIT

VNEJSI zAvIT
ST

1)@ K@KN !)F"3 # 53:0 QLf Y%X

<L 2"#,4- 8)IE5"'

1.2:19 $=+5%' <*"$> 8: 6,:7:/" , [)0*+5 8:7/$3" B+5 7)65> <*"$>@
$ ()F"3- <*,"$6 846 ,-)*1=/- () #(:+"*3/9 (6 A"$9/.(4@ , :3:29)'$:+5/"+@




! "#$ MV

=2$:)& 7)65- <,3*C$/9+5 ()'F"3>J
(J+&4'B <*"$ Y(493'5. 2@ MOXE
7[>, <*"$ Y(493'5. 2@ MYXE
<*"$ ()’ C)'61- 7' (3:+56 Y(493'5. 2@ MNXE
<*"$ () "<'3*$)- Y(493'5. 2@ MQXE
21$"2*3/9 <*"$ Y382.4#%,9X@

<R 6&6+!*O =#"54'

=2'3"2.45'7B <*"$ 8: $.2'BE 2$:)B 0* /=2'3"2 <*, "$'B+5 7)*A2 .
BH#$6(2> 87'6+9+5 (' C)'61,"+" ;73 #1.@

21.(4923.7 7,6+5'7B <*,"$ 0* 7,= C)'61',"$& 7)* A2-.7,. B#$6(2-E
$49+5'7B $4"@ U)'61- # ,9+:+5'7B0" <*,"$- 0'5'6 1B$7.3:2' ,9+: /.0*5%/-
I:A 8:7/'+5'7T&E (4" #$:8/&0 /.0*5%/9 #: 0&/="'('$4: 1'*,.89@

$'6(*/9 8:7/'+5'785' <*,"$6 #: </.79 [ VLB )<E ] \@

STOUPARNI ROZTEC STOUPANI ROZTEC

1)@ K@OQ $'6(*/9.)'<$:? 6 7,6+5'7&5' . 8:7/'+5  '7&5' <*"$6 YKNX
41:8#- 8)! " 6&6+!*] =#"54 K<M;

/ (?:$+57>
! )'<$:?

O'#V'#$ 9++57B+5 <*"$> 8 0.3*E $8&0=4 A*7/  *@ 9++57&
<*"$- 60'AZ689 ,=$C9 .I"*3/9 (#6, 0.$"+:E . )'$'  # ,-6A9,.89 8.2 (5-1'&
C)61-@

1.2:19 ,"+:45'7B+5 /.(4@ $).(&<',B+5 <*,"$> 8:J
Y71 YIX/1.(4@ )NLI MQY!ISX _7,6+57B <*,"$@

7 ,:32B ()>0=) <*,"$6 C)'616 i00j
#$'6(*/9 i00]
! )'<$:?i00j
'‘AI'#S$" (6A"$9 ,9+:+5'7B+5 <*,"$> 1)@ KQOR@




! "#$ KL

Tr 48 x 13,5 (P1,5) LH
levy devitichody

=
-
=
e

I

il

1)@ K@OR I'5-1',B <*"$ 18:28"6 F'$.(.)*$6 YKNX

<S )%"J% &"J=#"54
D=3:/9 <*,"$> ('73: #0=)6 #$'6(*/9 YHO-#36 '$*2:/9X  8:/.()..& . 3:,8@

'6A"$9 ().,B+5 <*,"$> 8: ?.#$=8COE #('8:/9 #: 7'#*5/: '$¥2:/90 0.$"+:
: #0=)6 ('5-16 5'7"/',B+5)62"2:2 . 3:,B <*,"$ /. (2@
1B <*"$ 8: ,-6A9,*/ $.0E 27: 8: /6$/& <.1)*/=/9 6,3/=/9 0.$"+: (4"
'$*7" &0 ('5-16 #627*#$" /.(4@ 6 5497:39 2'$'67',B+ 5 ("3@

12119 3:,85' 0:$)"'+2&5' <*"$6 8: OLIK  Y(< @ F$ /17 _<
1:3@ [3:,*)62.\X@

levy zavit pravy zavit

1)@ K@OS !).,B . 3:,B <*,"$ YKNX

<T J=-%>* &-
D=3:/9 <*,"$> 73: 8:8"+5 ()'F"36 <.19)* , $:+5/"+2&).I" C")'2'6 '13.H#SE W

6A #: 8:7/* ' N0',./& <*"$- ['1' 8/ ' <*"$- - )'1:/& () #(:+"*3/9
(6A"$9@

2 1-3' 8"A <09/=/' ,B5'7'6 [0',./B+5 <*"$> 8: 8:8"+5 #/.7/*
,-0=/"$:3/'#$@

:87.#$=8" 8#'6 ('6A9,*/- <*,"$- # #E)BO )'F"3:0 . $ 0:$)'+2&@

#$.$/9 <*"$- 8#6 ,-6A9,*/- ()' 2'/2)&$/9 ('6A"$9 . -6A"$9 7./&

#O?7HS" @




! "#$ KM

? 22U 2 2 2 D V

'1).<' %9 <*"$> . 8:8"+5 #(*/& </.2:/9 [. B2) #45 8
#%$)'89):/#$,9 7>3:A"$& . 8: I6$/&E .1- $'$' </.2:/9 . 2):#3:/9 1-3' 8:7/'</.?/&
.+ [:8C")CO0 0=49$26E /:1'W ()’ )<#*53'6 '13.#$ ,B)'1- <*"$> 8: $' 7>3:A"$&@

7I'$/8& <1.2:19 . 2):#3:/9 8: [6$/& $.2& < 7>,'T6E A: ,B)1. ()'195*
O+ <+ 745 " <.5)./["2/9+5 Y.6$'0'1"3-X@ !)'$' </.2:19 . 2):#3:/9 06#9
1B$ 8:7/'</.?/& . #)'<60"$:3/&@
2,

D - velky primér zavitu matice p
D2 - stiedni primér zavitu matice
D1 - maly pramér zavitu matice

g

Sroub Matice

D2

d - velky pramér zavitu Sroubu
d2 - stfedni primér zavitu Sroubu
ds - maly pramér zavitu Sroubu
P - stoupani zavitu

Pravy zavit Levy zavit Trichody zavit

-.._+__“ ’___I__.- - 3 Ph=n«xP

I ] T ' Sk =8 s e 5o
d) i KD ol & Pn - stoupdni zdvitu
- a‘f L - —
1 1

o n potet chodd zdvitu

:: < P roztet zdvitu

1)@ O@K '<$:? . (2:$ +5'7> YSX

?1 21@)%=I"#- =#"54G

NO',.J& <*"$- #: <'1).<9 [.2):#3:/90 ()>0=$> *3 +> '7(,97.89+9+5
132806 . 0.3&06 ()>0=)6 <*,"$6@

/=8C9 <*"$J :32B ()>0=) * #: <'1).<9 #6,"#3'6 (3/'6 2.)'6 . 0.3B
$:/2'6@

/"$4/9 <*"$J :32B ()>0=) <'1).<68: #'6,"#3'6 $:/2'6 2.)'6 . 0.3B

1
$36#$'6@
(’53:76 ,: #0=)6 '#- #: ,:32B ()>0=) <*,"$6 ,-</. 29 $:/2'6 2)6A/"+9
9+:8.2k'1,76 °@
y ] Z/y_
) &
vnéjsi zavit vnitfni zavit

1)@ O@O '1).<:/9 ,/"$4/95' . /=8C95' <*"$6 YSX

-</.7'*/9 F6/22/9+5 793:2 <*"$6 8: (3/'6 $36#$'6  2.)6E 2)-$& <*,"$-
2" /6@

B1=5- <*,"$6 #: [:2):#39E [://9H3" $' /6$/& <7>,7 6 </*<)/=/9 |1’
2T$',*/9 8:5' F6/2+: Y/.(4@ <*,)$/& C)'61-X@




FEOES®

1)@ O@% D&32- . ,B1=5- <*,"$6 YSX
L7$3/& <*$- #:,-</.7689 ?%)2'. /=@

=]
-—-—H
\Lt—_—_$

1)@ O@N :,"7"$:3/& <*,"$- YS

*"$-E 2$:)& /:8#'6 /10.3"'<',./&E 8: $4:1. <'1).< "$ 7:$."3 ()'F"36 .
<2T$,.$@ . *#3:7689+90 '1)*<26 8: <'1).<:/ ('F "3 2$,)+ ,&5' <*"$6 5@

A (5:1)

IL____'_'A__ % @

1)@ 0@Q :/)0.3'<',./B ?$,))+ B <*,"$ YSX

T

?<  WAI"#- =#"54.

[=8C9 " ,["$4/9 <*"$- #: 2T$689 ,:32B0" ()>0=)- <,"$6 # 67*/90 </.?22-
7)656 . F6/2?/9 7&32. 1:< ,B1=56@

B1=5- <*"$6 7=390: 73: /.'1,-23B . 2)*$2BE 6 J'$4/95" <*"$6 /.
'1,-23BE 2)*$2B . 73'658@

1,-23B ,B1=5 #: [:2T$68: ./" [:2):#39E '#$.$/9." @

4

SE=
=188 +-—-—-
2x45 /J

42 42
1)@ O@R /"$4/9 . /=8C9 <*"$ YSX

[L N |
R N ——— 1 ] o~ '
E o

3.2 J 42

28

ol N
1)@ O@S T$'*/9 ,B1=56 <*,"$6 YSX
J"$4/9+5 <*"$> #: :2T$68: ()>0=) (4:7,)$./& 79 )- /" <.53'61:/9E

8:H3" (),:7:/' #,)+5'3,B0 '53:0 MKLf@ :H3" $4:1 . <.53'61:/9 2T$',.$E
2T$68: #: 8:/ ,)+5'3'B '5:3. 6 /:()>+5'<9+5 7=) 8  :8"+553'612.@

*"$ , [:()>+5'<9 794: # 0"/"0*3/9 O'A/'6 7&32'6 , B1=56 Y7' 7/.X 8:
8:5'7&32. #5'7/* #53'612'6 '$,)6 @




! "#$ KO

M20-6H M20-6H 9

[=1
2

18

o A

, e

1)@ O@V T$',*/9 ,/'$4/9+5 <*"$> . )+5'3',&5' 5 36 YSX

,9+:45'7B+5 <*,"$>
#, <* )+ </.29)'<$:? <*"$6 /.(4@ OLIO YIMXE ) KLIS Y!%X@

T$' */9 <*,"$> # )></BO #$'6(*/90 /.(4@ OLIM@

L& <H"S-#:</?9 (4@ OL @
Zavit s jemnym stoupanim Vicechody zavit  Levy zavit

M30x1 M30x3(P1) M30LH

Il I 1
T ' T

L | | |y

1)@O@ML *"$- # )'<793/B0 #$'6(*/90 YSX
TS$' */9 <*))$/B+5 C)'61> $,49 ,B8"026 , 2T$'*/9  F6/2?/9 7&32- <*,"$6@

2x45 2x45

S
M24-6g

M24-1k6h
1
B

1)@ O@MM T$',*/9 <*,)$/&5' C)'616 YSX

=)- 8#'6 6)?:/- 73:
LK MLOQ . LKMLOR #:C942. 7)*A2- ('?9%* 2 F6/2?/9 7&3+: <*,"$8@

< "$>E 2$:)& 8#'6 62'/?:/- 7)*A2'6E 8:8"+5A )'<0

930,5H13
216

$25h13

M30-6g

M30-6H

T

40 54

ro
o
-
wn
ro
-J
~

1)@ O@MK 2'/?:/9 <*,"$> YSX

'3:),*/90 <*"$6 #: 7'#*5/: (A.7',./& F6/2+: <*,
:$)"+28& <*,"$- $'3:)68:0: ()'J

63'A:/9 # ,>39E

63'A:/9 (4:+5'7/*E

63'A:/9# (4:#.50 @

"$' &5 #('8:/9@




! "#$ K%

Druh ulozeni

Jemng Pro pfesné zawvity
B 5H EBH Be By Bh L . .
stredni Waeohecns pouziti
EH
TH g hrubé Pro méneé presnou okl

1)@ O@MO '3:)./2/19 ('3: . #$6(/= (4:##$" YSX

'3:)',*/9 <*,"$> () 63'A:/9 # ,>39#6,:7:/90 $'3 1).1?/95' ('3:J
<*"$C)616 K% R;QE

Q; $'3:)./?/9 ('3: ,:32&5' ()>0=)6 C)'616 Y7XE

R; $'3:)./?/9 ('3: #$4:7/95' ()>0=)6 <*,"$6 0.$"+: YIXXE
<*"$0.9"+: K%_N QE

$'3:)./?/9 ('3: 0.3&5' ()>0=)6 <*,"$6 0.$"+: YDMXE

$'3:)./2/9 ('3: #$4:7/95' ()>0=)6 <*,"$6 0.$"+: YD  KX@

HE3"A: #: $'3:)./+: :32&5' ()>0=)6 <*,"$6 C)'616 /:1' 0.3&5'
()>0=)6 0.$"+: #'</.?:/90 $'3:)./+: #$4:7/95' ()>0 =)6 <*,"$6 /:'(.268:
#:'</.?:/9J

<*"$C)'616 K% QiE
<*"$0.$"+ K% _Q @

HORNI MEZNi PROFIL VNEJSIHO ZAVITU
DOLNI MEZNi PROFIL VNEJSIHO ZAVITU
JMENOVITY PROFIL

Td/2
es/2
N
>~

Lﬁif gh

1)@ O@M% 3'A:/9 # ,>39 YSX

" #$ %

'3:)./2/9 ('3: ,/=8C95' . ,["$4/95' <*"$6 8#'6 #$  ./.:/-, (49#36C/B+5
[N0*+5 Y#$)'8/"+2& $.1632-X . , <*"#3#$" /. 0.$: )36 #'67*#$" # ,/'$4/90
<*"$:0/.(4@ O QIKOEK QIM2 Q5E % Q 1%8 .$7@

14:45'7/& 63'A:/9 #: ,-6A9* 6 <.C)61./B+5 2'+> <*)$/B+5
C)61>@ B1=5 <*"$> <*)$/&5' C)'616 8: /:82.#$=8" ('6A9,./B <(>#1
7'$.A:/9 #(8:E (6A9,* #: 6 ()>+5'<9+5 " [:()>+5'<  9+57=)@




! "#$ KN

' % "

'3:)./2/9 ('3: /=8C95' . /'$4/95' <*"$6 ()' 63' A9 # (4:#5:0 |
< HIHS' [ 0.5)"36 #HE6PHS" #,/'$4/90 <*"$:0  8#6 #$./..
, (A9#36C/B+5 [')0*+5 Y#$)'8/"+2B+5 $.1632*+5X /(@ K NDIK) .$7%@

1

i

1)@ O@MN D'$.A:/9 #('8: # ,B1=5:0 <*,"$6 YSX

?7?7  J=%>=-% & %/)&$ & " 4&6+-56/0 *|/:>&-4 %65

53:7"#2. O/'A#$,9 ,-)*1=/B+5 ()'F"3> <*,"$> 8: 8: 8"+5 (4:#/& </.2:/9 .
2):#3:/9 8: /:<1-$/&@

0.3"<',./& C)'61- . 0.$"+: #: /.26(689E ()'$' /: 19 ($4:1. 2):#3"$
#.0%$.$/& B)'1/9 ,B2):#-@ ):#39 #: ('6<: /. ,B2) 45 HHS. - . <[.79 #:
20#3:0 ('<"+: ., 26#,/926 # 6,7: (‘7 (49#36C/'6 I)0'6 #86,:7:/90

(>0=)6 . 7&32-@




! "#$ KQ

P B 2 D C B
D
:</*0:/9 #: <*23.7/90" 0:$'7.0" ,B)'1- <*,"$> $49# 2''6 $:+5/'3';"9
[1)*1=/90\E 1:<$49#2','6 $:+5/'3";"9 [,*3+',*/90\ . ('6A"$9 <,3*C3$/9 0:$'7-

,B)'1-[:3:2%)")'<",/9 '"1)*1=/9\@

P1 J)@% =#"54G 4Q $/!"J> 1@)#@.- >

:82.#$=8" ('6A9,./& 0:$'7- ,B)'1- <*,"$>J
4:<*9 <*"$>  )6?/9E #$)'8/9E

#64#$)6A:/9E
F)&<',*/9E
1)'6C:/9E
3.(,*9@
[+443:7689+9 2.("$'3: 167'6 <09/=/- 0:$'7-E 2$:)&  /:8#'6 ('6A9,*/- /.
UE /:1'W /:0* ()' $-$' $:+5/'3""; '7(,97.89+9 , B)'1/9 <.49<:/9@ $=0"$'
0:$'7.0" ,B)'1- 8#6 A*+" #:</.0'*/" ,: #('36().+6 89+9+5 F")0*+5@
&$
$'0:$'7.'1)*1=/9 8: -6A9,*/. /. |B)'16 ,/"$4/9 +5 . /=8CO+5 <*"$>@
14" $0$' <(>#16 '1)*1=/9 53.,/9 4:</B (5-1 2'/* I*#$)'8 . :73:8C9
112 . $ , #0=)6 ,'7),/&0 2'#: [#$)8:@ D/ # 8#6 6 ,=$C"/-
F)&<',.+9+5 [*#$)'8> (#6, & ('5-1- (3-/63: 0=/"$: 3/& . ()*+" 3<: ()',*7=$

o, CH5 #0=):45 Y'1)*1=+9 +J/$).E 9+'#& F&<  2-X"@ .$)*3 &
<'1)'126 '7:19)*/ ('0'+9 )'$689+95' /*#$)'8:@

“#$)'8: () F)&<',*/9 8#6 *3+.& Y541/ &XE 2'  $67'&E #$'(2'&
# D.'2)6A,.+9@

4:1:0 & [+4$)?21& F)&<- 8#6 ('6A9,*/- 2 F)&<'*/9 2)*$2B+5 <* "$>
 #8)" & B)1=@ !'73: <(>#'16 6(/6$9 8#'6J
#$'(2',& Y0'/'3"$/9 < /:(,3.2",./B+5E (',3.2',./B +5 XE

[*#$)?/& Y'1,-23: < )-+53'4:</B+5 '+:39X@

*3+'* (3'+5. 0* ()F'3 <*"$6E $:/ 8: (4:)6C:/ (4  90BO" /:1'
C)61',"$B0" 7)*A2.0"@ D/# 8#6 F)&<- ,-)*1=/- # D < #8:7/90
()'F"3:0 <*,"$6 /:1' 54:19/2:0 '1)@ % @0 "y (493'5. MRX@

- Mentvtbuitetet

2

\ eI

'._ pe ‘
" A M
a) b)
1)@ %@M X 4:1:/'* *3+* 45)?/* F)&<. 1X 4:  Li/'* *3+' *#$'(2'*F)&<. #
J"$4/90 (49,'7:0 ()'+:#/9 2.(.3"- YMVXEYMRX
3.,/9 4:</B ('5-1 2'/* *#$)'8E '1)'1:2 #: '$*?9 . #6?.#/= (‘#6,*
. #0=)6 '#- $.2E A: <. 8:7/6 '$*?26 #. (‘#6/. ' M )'<$:? <*"$6@

procesni kapalina




! "#$ KR

,9+:+5'7B+5 <*"$> #: (‘#6/: ' (?:$ +5'7>@ :3B <*"$ 8: $:7- ,-F)&<' ¥/
[. M. MI% '$*?2-'1)'126@

1)@ %@K '#$6( F)&<',*/9 YMRX

1) F)&<'*/9 73'65B+5 ,/=8CO+5 " ["$4/9+5 <*,"$> 8: -6A9,*/' <*,"$' B+5
F)&< # D@ )&<- 8#6 3"+ ()762$"/9 . 60'AZ68 9 F)&<'*/9 3:B+5 "
()., B+5 <*"$>@ ,/"$4/9+5 <*"$> 06#9 1B$ ()>0=) F)&<- 0:/C9 ' KIO ()>0=)6
4:< |&5' <*"$6@

a) b)
1)@ %@0 $'(2',& F)&<-# D .X54:1:/B()F'3  DE 1X8:7:/()'F"3 D YMRXEYMOX
14" '1)*1=/9 F)&<. 2'/* )'$.?/9 ('5-1 2'3:0 ,3.#$/9 H- . #'6?.#/=
2'3:0 '#- '"1)*1=/&5"' <*,"$6 . (‘#'6,* #: ' M #$'6(* /9 <*,"$6 . M '$*?726
'1)'126@
14" '1)*1=/9 /. F)&<2*+5 ('0'+9 /.();).0'*/9 2)65',&
"1$)(3.+: 8. <*"$ ,-)'1/ (3./:$,BO0 ('5-1:0 /*# $)'8: . #6?.#/=

('5-1:0 /*#$)'8: , '#: '1)'126@

B5'7'6 $=+5$' /*#$)'8> 8:E A:#M D 8: 0A/& ,-)  *1=$<*"$-, 6)?"$&0
)<#.56 ()>0=)6 . 7&3:2@ 0:<:/9 8: ('6<: ,: #$'6(* 19 <*"$> . O'AI'#S"
(‘6A"$9 2)65',& "I$:)('3.+: /. '1)*1=+90 #$)'8" @)

wnitini pravy zavit, § »

vnitini levy zavit, - vnitfni levy zavit, [ :
nesousledné

nesousledné sousledné

vnitfni pravy zavit,
sousledné

¢;I v
%
1)@ %@% :+5/'3:" B)'1-<*,"$6 (0+9 F)&<-# D YMRX
'$'6?7",& F)&<- 8#'6 ,=$C"/'6 ,-)*1=/- < '+:39 8 2' 8:7()'F'3.&
#3$)8:@ 1,-23: #3'6A9 ()' F)&<'*/9 ('5-1',B+5 < "$>@ )&<. '7(,97*
#,B0 $,.):0 <*"$,& 0:<i4: . 8: /.23/=/. ' '5:3 # $6(*/9 C)61',"+:@

3./9 4:</B (5-1 2'/* F)&<. . $ '$*?" B . <*)';: Z # (#6,* ; #0=)6




! "#$ KS

H-'1)'126 ' #$'6(*/9 <+,"$6 <. M '$*?26E '1)'1:2 #: '$*?9 ('#6,','6
)-+53'#$Y®

N)' F)&<',*/9 73'65B+5 ('5-1',B+5 C)'61> #: ('6A9,. 89 F)&<',.+9 #$)'8:E
2).$C9 C)'61- 8: 0'A/I& F)&<',$ /.  #$)'89+5 /:1 ' [, 6/")#*3/9+5

2'/<'3' B+5 F)&<2*+5 # -6A"$90 7=39+95' (49#$)'8:@

“#$)'8: < )-+53'4:</B+5 '+:39 ('6A9,.89 4:</& )-+5 3#$" MN _ %N 0I0"/E
F)&<- #14"$- < A OLL 0l0/@ 1,7'* )-+53#$ '1)'126  8:
KN _ M%L 010"M%@

g

%

S
A

I
a) \\\
1)@ %@N )&<',*/9 <*"$6 2'$'6?','6 8:7/'14"$'6 F) &<'6 YMVX
2)6A',.+9 F)&<- 8#'6 ,5'7/& ()’ ,:30" ()'762%",/9 F)&<'*/9 73'65B+5

793+>@ )&<,.+9 53.,. 0* M _ % /'A:E 2$:)& 0.89 ()'F"3 <*,"$6@ *#$)'S: 8#'6
=$C"/'6 <: E ()'$' 8: 4:i</* )-+53#$ A MLL _ OL L 010"/@ 3.,/9 4:</B
(5-1 2'/* '2)6A',.+9 53.,. | #6/6$* /. '1)'1:2E 2$ OV H# <KY L Z (H6,*
THE'6(*/9 <*,"$6 <. M '$*226@ 1)1:2#: <,'3/.'$  *?9 (#6,,'6 )-+53#$9@

1 nastroj
2 obrobek
3 okruZovaci hlava

1)@ %@Q 2)6A',.+9 53.,- YMVX

1 %(
+5/'3"": B)'1- <*,"$> 1)'6C:/90 #: (‘6A9,* () (4:#/& C)'61-E 27:
8#6 23.7:/- #2& (A.7.,2- |. 8:5' (4H#I'HSE T)# I'#$ (',)+56E #$'6(*/9

CO)'F"3 <*"$6@ -$' C)'61- ,=$C"/'6 1B,.89 (4:7 1 )'6C:/90 (4:74:<*-@
:82.#$=8" 8: ()',*7=/" 1)'6C:/9 /=8CO+5 <*,"$> /. #(:+"*3/9+5 1)6#2*+5

(0'+9 8:7/()F"3",&5' 2'$'67:E 2$)B 8: ,-23/=/ ' 5:3 #$'6(*/9 <*"$6E
1.#%.:1 /. (3/'6 53'6126 ()'F"36 <*"$6 . '$*79 #: 4:<['6 )-+53#$9@ 1)'1:2
# (4" $0 '$%29 . (#%6* ,.I"*3/90 #0=)6 ' 7&326 HEB(*/9 <*,"$6

/. M'$*?26 '1)'126@

) m

1)@ %@R )'6C:/9 8:7/'()'F"3',B0 2'$'6?:0 YVEMRX




! "#$ KV

4:1:/'B 2'$'6? #: '$*?9 4:</'6 )-+53#$9 . 8: |.# $.:/ ), /'1=A/=
#'#6 '1)126@ 1)'1:2 #: '$*?9 . (#6,* , .I"*3/ 90 #0=)6 ' M )'<$:?
<*"$6 /. '$*?26@ D'#.568: #: ,-CC9 ()'762%","$- /1 A 6 8:7/()'F"3,&5'
2'$'672: @

1)@ %@S )'6C:/9 54:1:/',B 2'$'6? YVEMRX

14" 1)'6C:/9 ,/'$4/9+5 <*"$> 8: /6$/& ('6A9$ 2'$'6 ?: 0.3B+5 ()>0=)>@
#$5.:19 2$'67: () J'$4/9 1)6C:/9 8: '1$9A/=8C 9@ :8(4:#/=8C9 <*"$-
Y0=4"73.X # 1)6#9 8:7/()'F'3',B0 2'$'62:0@ )6C /9 54:1:/,BO
2'$'62:0 <.("+5',.+90 <(>#'1:0 #: ,-6A9,* ()' 8:0/& <*"$- 7' 7&32-
KLOO@ #$.$/9 ,/"$4/9 <*"$- 8#'6 1)'6C:/- (7&3/B0  <(>#'1:0 @

P< &=#- =#"54G

$ $:45/'3"" ,B)'1- <*,"$>8:/. U ,:30" ?.#$ ',-6A9,*.@ $'7.
'1)*1=/9 0>A: ()'195.$ )6?/=" #3$)'8/=@

*"$'4:</& *#3$)'8: 8#'6 6)7:/& 2: <5'$',:/9 ,['$4 /9+5 [:1' ,/=8C9+5
< "$>@ L)) . 21#$)62+: [#$)'8> () 4:<*/9 8#'6  <*"#3& [. 7)656E ,:3"2'#$"E
(4:#'#$" <*"$6 . 7)656 '1)*1=/&5' 0.$:)"*36 .(7@

)" /'$4/9 <*"$- #: ('6A9,.89 [<*,"$/92\@ #'6 $ ' 0/'5'14"$& /*#$)'8:
(‘7'1/& 2.3:/BO C)'61>0 . , 8:8"+5 (‘'7&3/& '#: 81'6 -F)&<' */- T)*A2- .
(4"<(>#'1:/- 2 (#$6(/&06 '7:19)*/9 $49#:2 (4" 4:<* /9@ D)*A2- 0'5'6 1B$
(490& /:1' : C)'61',"+'@

D=3./9 <*,"$/92>]

)6?/9 <*"$/92- Y)6?/9 4:<*/9 <*,"$>XE

#3$)'8/9 <*,"$/92- Y()>+5'<9E /:()>+5'<9 '$,")-XE
0.$"+,& <*,"$/92- Y4:<*/9 <*"$>, 0.$"+9+5XE
2.3"1)',.+9 <*"$/92- Y7'2'/?' */9 <*,"$>XE

#(+"3/9 <*,"$/92- Y3"+5'1=A/92",&E '13& .$7@X@

b)1 c) i d)!

1)@ %@V =2$:)& $-(- <*,"$/926 .X)6?/9 #.7' &E 1XB"+ BE +X#$)'8/9E 7X#$)'8/9
Y(4:7,)$*19 . 4:<*/9X YMNX




! "#$ OL

.4+',/9 HS # H23FT* <4:</&5' 26A:3: . 79+9 ?  HS'E 2$)* O
<. 4:</BO 26A:3:0 /=2'3"2 2.3"1)',./B+5 <*"$>@ :3 "2'#$ 4:</&5' 26A:3:
#°53:0 [#$./9 m 8 <+"#3* /. '1)*1=/&0 0.$:)"*36E ',3".Z68: #$*3'  #$
)'<0=)> 4:<./&5' <*"$6@ ,.)- 4:</B+5 26A:3> Y(493 '5. 2@ MSX@

4 12

B
& L
B la
RAIKA Ak
JADRO - i é %

1)@ %@ML *23.7/9 2'/#$)622/9 (.).0:$)- <*,"$/926 YMMX

14" B1=)6 <*"$/926 8: /6$/& 1)*$ , ,.56 7)65 ) *1=/&5' <*'$6
Y()>+5'<9E /:()>+5'<9E 53'612.E .$7@X . # $90 #'69 " '31. ,:3"2'#$" 4:</&5'
26A:3: . #0=)6 #$'6(*/9 C)'61',"+:@ ,.) . ,;3"2'#$ 7)*A2- () '7,'7 $49#2-

0* 1B$ + [:8,=$C9E .1- 1-3 '7+5'7 $49#2- (3-/63B . <.)67'.3 7'#$.$:?/B

(49,7 ()'+:#/9 2.(37-@ :8'+5 (2:$ . $,.) 8 $.  2& <*"#3B /. ()>0=)6
<*"$/926 . -A.768: '($"0*3/9 ('0=) 8*7)..C942- <616"@

1)@ %@MM ,.) 7)*A2- <*"$/926 .X#'60=)/B 1X/:#'60 =)/B +X<*23.7/9 5'7/'$-
#60=)/& 7)*A2- YMMX
C942. 7)*A2- i00j
5 <7*3:I'#3$ #$4:76 <.'13:/9 i00j
E v <'13:/9<61& 7)*A2- i00j
D 80:/',"$B ()>0=) <*,"$/926 i00)j
7 ()>0=) 8*7). i00j

14" <:#3.1:/9 ()>4:<6 [:1' (4" (=+5'*/9 $49#:2 ,0 3& <61',& 0:<:4:
7'87: 2 ('C2'<:/9 <*,"$/926 @

@&6-0 $4%-1"&- , Q/'=:@: K11M,;

D :32B ()>0=) <*,"$/926 i00j
(?2:$ <61> <*"$/926

N




! "#$ OM

1) 4:<*/9 /=8CO+5 <*"$> #: [:8?.#$=8" -6A0,.80 <*"$ & 2:3"#$"@ !'73:
$,)6 . <(>#'16 ('6A"$9 #: 7=39J

<*"$' & 2)65',& 7:3"#$" _)6?/9E
<*"$' & 2)65',& 2:3"#$" _ .6$'0.$,&E
<*"$' & 2:3"#$" 7=3:/& _)6?/9E
<" & 2:3"#$" ). 7"*3/9@

)65',& ?:3"#$" 0.89 $,.) 0.$"+:E 27: 8: ,-$,'4:/ 1=2'3"2 7)*A:2E 2%$:)&
$,49 2:3"#$ . <*)':Z #3'6A9 () 7,7 $4AM2-@ < [* #$ ?2:3"#$9 0% '(=$
-1)'6C:/ 4:</B 26A:3 . '79+9 ?*#$@ :3"2'#$ 4:</& 5' 26A:3: 8: '(=$ <*,"#3*
/. 7)656 '1)*1=/&5' 0.$:)*36 @

* 'S & 2:3"#$" 2)65',& () .6$'0.$- 8#6 ,5'7/& ( ) #$)'8/9 #8)"'6
B)'16@ :</B 26A:3 8: ('6<: < 8:7/& #$)./-E <1B,.8 9+9 ?*#$ 8: ,'79+9@ 61',&
7)*A2- 8#6 )'<C94:/- () 3:(C9 '7,'7 $49#2-@

4-4

TR
s

NN
& | ln%

1)@ %@MK )65',& <*,"$',& 2:3"#$" X () .63'0.$-E 1X 2)65'* <*"$'* 2:3"#$ YMMX

D=3:/& <*"$',& 2:3"#$" 60'AZ689 8:0/& /.#$.,./9E . ()'$' 8: O'A/& <*,"$
4:<$ /. 9+ 1=)>@ =0"$' 2:3"#$0" #: <().,"73. < *"$ (4TAA: . T*3: #: (.2
4:A: 2:3"H#$0" 2)65',B0"@ :3"#$ 8: 6(/6$. (0'+9 () "<0.$"+2&5' ,:7:/9 7'
).$"73.E ,: 2$:)&0 87: (0'+9 #$.=+95' C)'616 2:3 "#$ /#$.’,.$@ D=3:/&
<*"$' & 2:3"#$" :60'AZ689 4:<*/9 (4:#/B+5 <*"$>@

1)@ %@MO ).$"73' # 7=3:/'6 <*,"$','6 ?:3"#$YMSX

73[9 2:3"#$" #: (6A9,.89 7' $<,@ [<*"$'4:</B+5 53.\@ !'6A9,.89 #:
 #&)" & B)1=@ -$ 53.- # (6A9,89 8.2 ())  6?/9 4:<*9 1.(4@ Y$)612',B
<* "$XE $.2 () #$)'8/9 4:<*/9@ 1)'F"3 ,-49</6$&5* "$6 8: 73: <,'3:/& 2:3"#$"'@




! "#$ OK

1)@ %@M% *,"$'4:</& ?:3"#$"E X #).7"*3/90" EAX # 2'$'6?',B0" 'A"E
+X #$./;:1+"*3/90" 'A" YMT)A*2 ASE K'$?/B ?:( E O'$?/B ?:( 7)A*26X YMMX
*"$' & 53.,- 0.89 ('0=)/= #3'A"$'6 2/#$)62+"E 2% :)* 8: (‘'709/=].
8:8"+5 6/",:)#*3/'#$9"@

9% "
$1)"*3 [H#$)8> () )6?/9 4:<*/9 <*"$>8: =$C"/ '6< . '+:39
. 8#6 6)2:/- ()' ()*+" 0.3B0" 4:</B0" )-+53'#$0"@
/=8C9 <*"$- 4:A:0: (0+9 #7'B+5 /:1' 0.$"+ B+ 5 <*"$/92>@

#.7=8#6 K .A O <*"$/92- (4:74:<*,.+9E 4:<.+9 . T7'2'/?',.+9E 2%:)& #: '7
#:1: 3"C9 7&32'6 4:</&5' 26A:3: Y'1)@%@V.X@ '/2$)68: 7*/. $90E A: (3/B
O'F"3 4:A: 7'4:<*,.+9 <*,"$/92@

1)@ %@MIN"3 £.7' B+5 <*,"$/92> # 7&32'6 4:</&5' 26A:3:  YMMX

S B <*"$/92 8: () 4:<H9 2)*$2B+5 <*"$> . 8 : +5.).2$:)"#$"+2B
73'65B0 4:</B0 26A:3:0 . 2)*$2'6 2.3"1)',.4+9 2*#$9 "W'1)@ %@VIX@

1)’ 4:<*/9 /=8CO+5 <*"$> #: (‘6A9,.80 2)65',& .) .7"*3/9 <*"$',& 2:3"#$"
Y,"<@ 2.("$'3. %@KX@

14" 4:<*/9 06#9 1B$ '1)'1:2 4*7/= 6(/6$@ ).A/9 7= ) 06#9 1B$ ),/
0"/"0*3/= ,:32&06 ()>0=)6 <*"$6 . 6 7492> 0.3806 (  )>0=)6@ !4" 4:<*/9 #:
0.$:)*3 P*#$:2/= [(=+5'**E ()'$' 06#9 1BS$ (47, )$./& 79)- ,=$C9
' YLEM _ LEKXn# . 7492- 0:/CO@ . ?$-45).) 0.$'+& [:1' #.7' &5
<*"$/926 #: [.#.79 ).$"73' . <*"$/92 #: <.;7:2  '30' 7' 79)-@

. ? -
1)@ %@MQ I'#$6( 4:<*/9 X <.,:7:/9 <*"$/926E 1X'B)'3. #6HHS'E +X 4:<*/9 <*"$6




! "#$ OO0

1)’ 6,'3/=/9 $49#2- #: A7- ).+90: <(=$'LEN _ M '$*226@ :7'7)A:/9

2'30'#$" |)$./&5' '$,)6 1" <.;:7:/&5' <*,"$/926 0>A: 7'89% 2<.3'0:/9
<*"$/926@
3'0:/& <*,"$/92- 8: (.2 OA/I& 'T#$)./"$ 0:+5./"+2 - 21" (‘049

:3:2$)'8"#2)",&5' '1)*1=/9@

$:8/B (#$6( 8: 6 4:<*/9 /=8CO+5 <*"$>E #$90 )'<793:0E A: <*"$ 8:
2:3"#$9 ,-49</6$ /.8:7/'6@

14" 4:<t9 <*'$> 8 [6$/& <*'$6 2:3'H$ /1 < "$192 0.<.$
<*"$'4:</B0 '3:8:0 Y2,.3"$/=8C9 (,)+5E C:$4:/9 /* #$)'8:X@

'267 8: /#$)'8 $6(BE 8: ()+5 <.$)5./B . 0>A: 7'  89$ 2<.3'0:/9@
H$A:19 [H#$)'8> #: ()',*79 . #(:+"*3/9+5 1)6#2*+5 @

1)@ %@MR )'6C:/9 .X <*"$/92 #: C)'61',B0" 7)*A2. 0"E 1X # (490B0" 7)*A2.0"E +X

<*"$* 7:3"#$
<*/9 )6?/9 <*"$'4:</'6 53./'6 #: ('6A9,* (4:*A/ = (4" 4:<*9
/=8C9+5 $)612'.B+5 <*"$>@ 3.,- 8#'6 ,-)*1=/- ,/ =2'3"2. ,:3"2'#$:+5 .
2.A7* :3"2'#$ 0* 8:C$=</.?/B )'<#.5 | #$.,:/9 <*, "$6@

1)@ %@MS *,"$'4:</* 53.,.E .X )6?2/9E 1X :3:2$)*EXX <*,"$',B #$)'8
:$'7-)6?/95' 4:<*/9 <*"$6 #: ,-6A9,.89 , 26#',& ,B)'1=E 0'/$*A9+5 .
(). *+5@
) O'F"36 <*,"$6 8: <*,"#3B /. (6A"$B+5 I*#$)'8 9+5@
6?/9 4:<*/9 <*"$6 8: <*23.7/9 $:+5/'3";": ('6A9,. [* (4" ,B6+: A*2>
,.,C:+5'1"):+5 -6?',./B+5/. U@
o

IS <(>#1 8 '17T'1/B )6?/906 4:<*/9 #$90E A: 4 </'6 #936
[:,-2'** 3"T#2B F.2%)E .3: #3$)'8 Y#'64#$)65E )$. ?2.E F)&<2.E <*"$'4:</B #$)'8
8@X@




! "#$ O%

)" 4:<*/9 ,["$4/9+5 <*"$> #: ('6A9,.89 #3)'8/9 <* ,"$/92-@ 5.).23:)"#$"+2&
(' $-$' *#%)'8: 8: $E A: 4:A'6 <*,"$ ,=3C"/'6 /. 8:7:/ <*1=) . 8#'6 $,'4:/-
(‘#3:7/90 ?3:/:0 #£.7',B+5 <*,"$/92> Y'1)@ %@V +E 78

-$' <*"$/92- 8#'6 ,-)*1=/-<'+:3" E E IE # ('6A"$90
+:3& 4.7- (,3.2>E 2%$)& <,-C689 A"'$/'#$ I*#$)8: @ !'3.2- I*#$)'8> Y,<@
(493'5. 7@ MVX@

)" /=8C9 <*"$- 8#6 ,-6A9,*/- 2)65'& <*"$'& ?  :3"#$" .6$'0.$',&E
0'5'6 1B$ ,-6A9,*- ")6?2/9 2)65'& <*'"$'.& ?:3'#$ "E $)7TH$ 4:</& PHS"
7#568: QSL _ SKS @ 90% <(>#1:0 8: 0'A/& ,-)* 1=$ 8.2&2'3",
7#%6(/& O'F'3-. %' (..&"3,.& @

+5/'35"9  4:<*9 <*"$> [, #'6#$)656 8#'6 4:<*/- < "$-E 2$0)&
I,-A.7689 (493"C ,:32& /[*)'2- |. (A:#/'#3@ '267 8 : ?:3"#$ (493"C '('$4:1:/.E 8:
0'A/& 8", [.<[.?:/& T)*A+: [. ,/=8C90 '1,'76 )'<49 </'6$ . 73: ('$4:1- 8:89

0>0=) 6().."$@

1)@ %@MV *"$'* 2:3"#$ 7=3:/* .X 6(9/.+9 C)'61EX )'<(9/.+9 C)'61 YMMX

' $&$' ().,= 7'87: 2 T:F)0.+" 2:3"#$" . 8: 5'7/ * ('6<: /. 08&/=
(4:#/& <*"$-@

I'3'$',.) () 4:<*/9 <*,"$6 /. #'64#$)656 0649 1B$ ( 4"().,:/ #$:8/= 8.2'
()')6?2/9 4:<*9@ ["$4/9 <*"$-#: 4:A'6 (0'+9 <*  ["$/92>@ !'73: <,'3:/& 4:</&
)-+53#$" . ()>0=)6 4:<./&5' <*,"$6 8: /6$/& [.#$.,  "$ '$*?72- 4:$:/.@ *"$/92
8: /.#.<:/ 4:</B0O 26A:3:0 /. <.?*$:2 79)- . ('7:(4: / 5)$:0 2'/=@ !)'$"
("$'2:/9 8: <.8"C$=/ )).$"73:0@ /[:()>+5'<9+5 79) *+5 8: $4:1. /. <*"$/926
'</.?"$ 7&326 <.#6/639@ $)'8 8: /6%/& <.#3$.,"$ ,?#E .1- [:7'C3' 2<.3'0:/9
<*"$/926 . <*"$ 7'49</'6$ )6?/=@

N A9 . (A#& 719 <*"$/926 8: 0'A/& ('6A9 $ " #(+"*3/95'
(49().,26@

1)@ %@KL <*/9 <*,"$> X (/& 7)A:/9 <* "$/926E 1X (&)'* 53.,.E +X 7)A/9 2)65',&
2:3"#$"E 7X 4:<*/9 ('0'+9 (&)',& 53.,-

14" 2 #$8&0 4:<*/9 #: # B5'7'6 ('6A9,.89 );,)</9 <  *"$'4:</& 53.-@
6/2+: 53.- #('?9,* ,$0E A: (267 8: /. <*,"$/92 <,BC:/ '7() /1
1).<9 /. 7I'E <./ #: # 6(9/.+90 ('6<7):0 , 53.,= '$%2:$ . :<3'09 #:@




! "#$ ON

1)@ %@KM :,))</9 <*,"$'4:</& 53.,- YMNX
<9 <*"$> ('0'+9 2)65',B+5 <*,"$',B+5 2:3'#$9 8 1 '17'1/&@

<*/9 ('0'+9 <*"$'4:.</B+5 53., 8: ,-#+: ()'762%" 19 0:$'7.
'1)*1=/9@
D)65- ('6A9,./.B+5 <*"$'4:</B+5 53., 8#'6 6,:7:/- , 2.("$'3: @K@ '4"

#A4"< ¥9 8: [6$/& [#S$."$ 2:3'#$" (0'+9 #$.=+9 +5 C)61> . [.$*?:/9
'18902- 73: (49#36C/&5' ()>0=)6 <*,"$6 YC)'61E 2.31)X@ 'A: <*,"$',B+5 53.,
8#'6 54:19/2'.&@ :3"#$" 06#9 1B$ ,>?" #'1= (4:#.<: /- ' (‘793 #$'6(*/9 <*,"$6@
I'#6, 53.- 7' 4:<6 8: ('0'+9 #$)'8/95' (#6,6 /:1' 6$'0.$"+2B (4"
<.49</6$9 I'A> 7' '1)126 MR@ I' -49</6%9 (A.7'./& T&32- #: ?:3"#$"
6$'0.$"+2- )'<;,4'6@

1)@ %@KK *,"$'4:</*).7"*3/9 53.,.E X [.#%$.,:/9 ['A>E 1X 4:<*/9

3.,- #2'$'67',B0" ['A" 8#'6 0:/C9 . 8:7/'76CCO@ -</.7689 #: 73'65'6
A" 'SIHS9 792- OAIHS" 13285 '#$4:/9@ 'A: <+,  $'B+5 53., 8#6 ,=$C"/'6
<)-+53'4:</B+5 '+:39F 2%$:)& 8#6 , /=2$:)B+5 (49(.7:+5 (',3.2',./4@

1)@ %@KO !)"/+"( <*,"$',B+5 53.,E .X $./;:/+"*3/9?:3"#$"E 1X 2'$'6?",& ['A: YMRX

<HO <*"$6 /. )$.22%+5E ['$4/9+5 " /=8CO+5 8: #$:8/& 8.2
(4" #'6#$)6A/9 (0'+9 ):,))</9+5 <* "$' B+5 53.,@




! "#$ 0Q

1)@ %@K% :<*/9 /. )$.2+:

$)'8/9 4:<*/9 <*"$> (.$49 2 0:$'7*0 ('6A9,./BO /. U . 8#6 #/9
#:<.0'*/" A*+" ,C:+5 #$)'89):/#2B+5 '1")>@

P? 1.$4):X& =#"54G

'6#$)BA/9  <*"$> #  ()',*79 /. 6/":)#*3/9+5E ), '3,:)",B+5E
('3.6$'0.$"+2B+5E .6$'0.$"+2B+5 . )></B+5 #(:+"*3/ 9+5 #'6#%)6A/"+2B+5
#$)89+8@ *#$)'8: () #'6#$)6A:/9 <*"$> 8#'6 ['A: #8:7/9 0 ()F"3:0 /:1'
#54:19/2' B0 ).7"*3/90 ()'F"3:0 . ,#6?.#/& 7'1= /:82 #%$=8" ('6A9,./&
I'A: # ,BO=//B0" 14"$',B0" 7:#$"22.0" Y DX@

'A: #8:7/90 ()F'3:0 05'6 1B$ 4:C:/- 8.2' +3"#$ & < /1
<T)A*26E 7' 2$)&5' 8: 6(,/=l. 4:</* T#$"?22. . $ ' (*8:/90 [:1'
0:45./"+2-@ <" $,.),& <*"$'.& I'A: (.$49 $.2& / ‘A 2'$'67' &E 2'$'67",&
54:19/2' &E $./::/+"%3/9 Y('6<: ()' /=8C9 <* "$X@

1)@ %@KN +5-+:/9 14"$'B+5 7:#$"?:2

1.2:/9 T)A*2> . 4:</B+5 T:#$'2:2 73:  <*"$',B+ 5 /A> 8: 6, 7:/
L (493'<: 2@ KL@

1)@ %@KQ@ /=8C9 #64#$)6A/"+2& ['A:E X 2'$'6?'1BE).7"*3/9 # ,-0=/"$:3/'6

7:#$'22'6 <: #3"/6$&5' 2.)1"76 # T)A*2:0 $-(6 E +X ).7"*3/9 # ,-0=/"$:3/'6 7:#$"?2'6

<: #3"/6$&5' 2.)1"76 # T)A*2:0 $-(6 E 7X).7"*3/9 # (4"(*8:/'6 T:#$"22'6 <: #3"/6$&5'
2)1"76E :X ).7"*3/9 < )-+53'4:</& +:3" YVX




! "#$ OR

'6#$)6A/9 <*"$> ('0'+9 8:7/()'F"3',B+5 ['A> 8: <*"#3& /. (‘46,6 .
[, '$*22%+5 '1)'126@ 4"$ /*#$)'8: /"2* 7' '1)'126 . ,-$,*49 $.2 C)'61',6
7)*A26 # (49#36C/B0 #$'6(*/90@ '#6,',B ('5-1 8: #5 '7/B # (‘7&3/'6 '#'6
'1)'126@ '#6,)* )-+53#$ 8: 30" 7>3JA'$* . 06#9  1B$ ,#63.76 #:
#$'6(*/90 <*"$6 M@

. BI")#*3I9+5 #6#$)6<9+5 8: 2':0.$"2. #GHS)BA /9 <*"$6 T*.
$.2$'

I$:"1"# )'6+ 1$4 " eK1SM

E_ (#6/'*)-+53#$i0@0 MY

[ '$*22-'1)126i0" T

[ c_'$*?2-'79+95' C)616i0" Y
#e  #$'6(*/9 ,'79+95' C)'616 i00j

# _ #$'6(*/9 <*,"$6 '1)'126 i00j

& /1"J 8Q&"* 5 K1SM

"« _ (4,7 (#6,,& 8:7/'$2-

" (4,7 ,B0=//B0" '<61:/B0" 2'3-

<v_ ('?:$<61>/.5/./& 5497:3" Y,4:$:/'X

< _ ('7:$<61>2'3.<.19).89+95' # 2'3:0 /. 5/./1& 54 97:3"
<o_ (7:$ <61> 2'3. <.19).89+95' # 2'3:0 5/.+9 5497: 3:
< ('7:$ <61>/. 5/.+9 5497:3" Y(4:,7',2.X

1)@ %@KR "/:0.$"2. #6#$)6A:/9 /. 6/",:)<*3/90 5) '$',&0 #'6#$)656 YMRX

‘<<% *0: $4" 7)65- (#6,> (4" #6#$)6A:/9] ). 7" 3/9E #'0:<:/BO
'('$4:1:/90 14"$6 . "/2):0:/$*3/19@

7"*3/9 (‘#6, 8: [:81=A/=8" ('6A9,/B@ >A YT7:#$"? 2.X # (#6*

, ().,&0 536 2'1)'126 . $49#2. #: $,'49 ,: $,.)6 [\E '('$4:1:/9 4:</B+5
5)./ 8:),/'0=)&@ :$'7. 8: ,5'7/* () 8:0/* #$'6 (*19 . () 0.$:)"*3-
'1)'126E 2$:)& #: 0:+5./"+2- <(:,Z689 MW@

I'#6, # '0:<:/90 '(‘'$4:1:/9 14"$6 Y1'2/9 (#6,X@ 6 $' 0:$'76 ,-6A9,.89

0'7)/9  #$)'8: # ('6A"$90 ().+',/9+5 +-23>@ 14" $0$' <(>#16 '1)*1=/9




! "#$ OS

#: 3&(: 65,*49 $A#2.E ()+i#t # (7'1* 1=A/&06 #6  #$)6A:/9 . 8: 0'A/&
(‘'6A9$ D #3.0.2:0 $49#2-@ -#2* #('3:53"'#$ 'l  )*1=/9E ,</"2* 0:/C9
$:(3'$. @

12):0:/$*3/9 (‘#6, #: -6A9,* 6 :32B+5 ()'F"3> <* "$>@ D 7:#$"22.0"
CA:A: (#$6(/= # ()'0=//BO" (#6,-@ 90 ,</"2* #'3 /=8C9 '('$4:1:/9 D@
71, #$).. ()'F"36 8: $:7- #6#$)6A:/. /. [=2'3"2 ()>+5'7>E (.2 8: *#$)'8
(4:09#%=/ . 8: #'6#$)6A:/. 7)65* #$)./.E $' #: '(.2 68: .A 7' '1)'1:/9 (3/&5'
(038"

1)@ %@KS@ !'#6,- .X).7"*3/9E 1X '('$4:1:/9 1'26 B"$6E +X "/2):0:/$*3/9 YMOX

+5/'3" BY1- <*"$6 /. 6/",)#*3/90 #6#$)656 />A 06#9 1B$
[#$.,:] 7' '#- #64#$)6A:/9E .1- [:1-3 0=/=/ ()'F"3 <"$6@ #. ()'F"36 I'A:
06#9 1B$ 2'30* 2'#: '1)126@ .#$.,:/9 8: ()',:7:/ " (049 <*"$.&
C.13/-@ :7/'('F'3.& I'A: '7:19).89 0.$:)"3 /. 9+ "1=>@ : /6$/&

0',*7=$ 2'/$)'36 ()'F"36 <*,"$',B0" 0=)2.0". 2.3" 1)-@

1)@ %@KV /$)'3.E X [#$.,:/9 'AE 1X 2'/$)'3.  #$'6(*/9 +X 5'$',&5' <* "$6
2.3"1):0

1)@ %@OL '6#$)6A:/9E .X 2'$'6?",.B />AE 1X [>A <
#'6#$)6A:/9 ,/"$4/9+5 <*,"$> 8: (‘#$6('17'1/B8. 26 ,/=8C9+5@

14" #6#$)BA9 <*,"$> 06#9 1B$ (6A"S. ()+#/9 2. (3".E 2%)* O
"0.<.49?":2@




! "#$ OV

PP @)H#@.- =#'54G -% |@)#@.6 6+ $4)!7 6+

U 8: ,-1..:/. ,B62,B0" '1)*1=+90 #$)'8:0 [ >6! /1-6&84

1YL\ () #'6#$)6A:/9 # 4979+90 ()).0:0 [ "/60:)"2 SM LIS%LD .
'1)*1=+90 #$)'8:0 ()' F)&<'*9 [ >6! /1-6&84 1YL \ #4979+90
();}).0:0["/60:)'2 S%LD \@ :+5/"+2& (.).0:$) - #$)'8> Y(493'5. 2@ KLX

$)62$6). ()';).06

: ,-6A9,*"  ()"}).0',*/9 ()' ,B)'1/9 #$)'8: 73: D QQL KN@
05).0 # #23*7* <4.7- ())).0'B+5 =$E 2$:)& 8# '6 63'A:/- ,4979+9
8:7/'$+:@ 4" <().+.*9 '1)'126 #: $$' ,=%- ,/.( );).0',./&0 ('4.79

(293.2:0 %@.%'6 . <2'/$)'3689 . (4:7.89 '1)*1=+006  #$)'8" '7(,97.89+9 4979+9
H#2[*3-

3'A:/9 '1)*1=+95' ()';).06J
20#3. ();).06E ,=$E #3'E .7):#.?9#:3/&2'01  "l.+@
14:53:7 .7):# . F6/2+9 (493'5. 2@ KK@

<9 <*"$> /. 6,:7:/&0  #'6#$)656 8: 0'A/& (' 6<: /. 53.,/90
A:$/6E ()'S'A: #$)'8 1:0% -1.,:/9 () (5*/=/& / *#$)8:@ D3: <,'3:/&5'
7)A*26 #: 4:A'6 ["$4/9 . /=8CY <*"$-@ $'06 #3' 6A9 ().+/9 +-23-E Y SUE
SHE SWLXE 2$:)& 06#9 09$ <.7./& (4:#/& (.).0 $)-@ :<*/9 O>A:
1B$ <.7*' 1< 7&32'& 2'0(/<.+E $8@ /*#$)8 8: 6 (/6$ 1< O'A'H#S$"
7&32'85' ('5-16 , '#: [#$)'8:@ 14" $'0$' <(>#'16 06#9 1B$ (4:#/= <.7*/
H$'6(*/9 <*"$6@ $'6(*/9 . '$*?2- 06#9 1B$ #-/+5) /'<,/&@ : ,5'7/& ()
()>+5'<9'$,)-@ :<*/9 # 7&32''6 2'0(:/<.+9E [*#$  )'8 8: 6(/6$ ,: #(:+":3/9
53.,= . 0* O'AI'#$ '#,&5' (5-16@ :,</'2.89 ,:32& y<- 1. I*#$)8@ .$
0:$'7. #: -6A9,* 6 /:()>+5'<9+5 7=)@

'6#$)6A:/9 <*,"$> ('0'+9 ().+',/9+5 +-23>

-236# VR@ 90$' +-23:0 8: 0'A/& <5'$',"$ *3+',&  E 26A:3',&E ,/"$4/9
[:1' ,/=8C9 <*"$- # 2'/#%$./$/90 #$'6(*/90 K@

,9+:+5'7B+5 <*"$> 8#'6 8:7/$3".& +57- <59,/ - ( #1=O
0'A/& <.7*,.$ 16] 2'/#$./1$/9 (49#6,E /11" 2'/#$./$/ 9 ()>4:< $49#2-@

1)@ %@OM 'Al'#S$" (#6,> YKSX

O++5'7B+5 <*"$> #: +5'7- )'<7=39 )',/'0=)/= ( '1,'76 '1)'126E
<.2*$:2 (),/95' +5'76 6)?68: (.).0:$) !,"<'1)*< 2 %@OK@




! "#$ %L

1)@ %@OK '<3'A:/9 +5'7> YKSX

O+ +5'7B+5 <*"$> #/),/'0=)/BO )'<7=3:/90 +5' 7> # 06#9
2.A7B +5'7 1.()).0',.$ <,3*CW@
)&} <*'$> (049 ()).06@ <.$ <+'$- 3 < '17'1/B0
<(>#1:0 (0'+9 <*"$/92> # 78326 2'0(:/<.+9 Q 0. 1:< 2'0(/<.+:

OOMIQOOK@ D*3: (.2 4:<*/9 ('0'+9 +-23> S%@
:<*/Q <*"$6 ('0'+9 F6/2+: 00@
HE)'8: () 4:<*/9 $5'' <*,"$6 Y,-)$*,.+9 />AE  -)$*,.+9 53.,.X@

1)@ %@00 )&<',*/9 (0'+9 F6/2+: 00 YKSX
)&<'*/9 (0'+9 +-236 VL 8: O'A/& F)&<',.$ ,/"$4/9 " /=8C9 <*,"$-@

1)@ %@0% 'Al'#$" +-236 VL YKSX

PL J)@% =#"54G @&=4Q $/I"J> 1@)#@.- >

'6$' 0:$'7'6 8#'6 /:82.4#$=8" '1)*1=/- <*,"$- ('0'+ 9 *3+ */9E +A 8:
230" ()'762$"/9 0:$7.@ <$40H2' = # $.2& O>A: '"1)*1=$ ('0'+9
:3:2$)")'<",/95' '1)*1=/9@

'6$' 0:$7'6 3<: '1)*1=$ <*,"$- ('0'+9 *3+' /9@ ' $ 0:$7. 13"+
B2Y/* () ,B)16 <*,"$>@ : O'A/& '1)*1=$ <*"$- /=8C9 ('0'+9 2'$'6?> .
<3+, +0+5 2:3HSOE 2 $,*4:/9 /"$4/9+5 <*"$> H'6AQ,.89 $,*4:+9 <*,"$/92-@




! "#$ %M

1)@ %@ON ,*4:+9 <*,"$/92- YMNX

3& ()>0=)- <*"$> #: 0'5'6 $,*4:$ " )62/=. $' ,/ =8C9 " /"$4/9 YC("+:
89<7/9+5 2'3X@

1)@ %@0Q 62/9 $,*4:+9 [4$)'8:
14" $'0$' <(>#16 '1)*1=/9 8: /6$/& 23*#$ 7>).</.  (49()..6 (3'$,.)>@
14" ["2%/9 *3+ +0+5 [#$)'8> 7' 0.$:)"*36 7'+5% <9 2 (3.4$"+2& 7:F)0.+"
0.$:)"*36 . $90 <,=$C:/9 ,B+5'<95' ('3'$,.)6@ '<0 =) ('3'$',.)6 #: '7,989
'7 #$4:7/95' ()>0=)6 <*,"$6@
*3+ & <*'$- # -</.7689 <(:,/=/BO . 53.72B0 ( ' )+5:0@
14" *3+' */9 [:7'+5%<9 2 ()6C:/9 ,3*2:/@

1)@ %@OR )>1=5 ,3*2:/ YMNX

14" *3+'*/9 (3'+5B0" ?:3"#$0" 8: 0.$:)"*3 ,23*7*/  0:<" 7,= 2:3"#$"E 2$:)&
0.89 )'<,"/6$B ()'F"3 <*,"$6@ ')/9 ?:3"#$ 8: (5-13"*@ 3.#3/9 $,*4:/9 ()'195*
(4:7,*3+'*/90 ('0'+9 /*1=5"& ?*#$" . 2.3"1).+9 )’ 16 P*HIO@

1)@ %@O0S !13'+5& ,*3+',.+9 2:3"#3$" YMMX

*3+',%/9 ).7"*3/90" 2'$'6?" #: *3+689 0:$)"'+2& () 'F"3- <*,"$6E .3: 8:
0'A/&" 8"1&@ :$'7.8:,57/*() ,*3+',*/9 2)*$2B +5 <"$>@




! "#$ %K

1)@ %@OV .7"*3/9 ,*3+',*/9 YKKX

*3+' %9 |"*3/90 Y()>1=A/BOX <(>#1:0 8: ,5'7/& ( ) 73'65& <*,"$-
(4" .1"*3/90 (#6,6 C)'61>@

A$=8C9 <(>#'1 8: *3+'*/9 <*,"$6 /. #'6#$)6<9+5 (‘'0'+9 ,*3+',.+9+5
53.,@

1)@ %@%L *3+ %19 /. 6/",:)<*3/90 #6#$)656

-

$' 0:$7. 8: -6A9,./* (4" '1)*1=/9 ;30" $,)7B+5 0.$:)"*3>E 27: 1-
B)1. <*"$> ('0'+9 1=A/B+5 $:+5/'3;'9 1-3. /;,5' 7@ $7. 8 3"+
[23.7/% <53:7"#2. (49<:/9 #$)'8/95' ,-1.:/9E .3 : #.0'$/* B)l. 8

" <73'65.,*@ !)' ,B)'16 <*,"$> #: ('6A9,* ,B8"0:?/= @ :0'A/&'1)*1=$ ,/"$4/9
" ,/=8C9 <*,"$-@ .2' I*#$)'8 8#'6 ('6A9,*/-0=7=/& [:1";).F'$,& :3:2%)7-@

H$)'8: 8#'6 )*1=/- () 2/2)&$/9 ()'F'3 <*"$6@  .(4923.7 ()' ,/=8C9
<*"$ KL 06#9 1B$ ,)'1:/. :3:2$)7.E 2$:)* 0* O. 3B ()>0=) <*"$6
'YLEK _ LEO 00X ,=$C9 /:A ,:32B ()>0=) <*"$6 KL@ $'6(*/9 06#9 1B$ #$:8/&
8.2' 6 (A.7',./&5' ()'F"36 <*"$6@ !)' ,/"$4/9 <*, "$ 06#9 09$ :3:2$)'7. ,:32B
()>0=) <*"$6 ' YLEK _ LEO 00X 0:/C9 /:A 0.3B ()>0= ) <*"$6 KL
. (49#36C/& #$'6(*/9@

1)@ %@%M 3:2%)'7. ()" /"$4/9 . /=8C9 <*,"$




! "#$ %0

'74#$.$. B)1- #(?9,% ,$O0E A: # :3:28)7. /"2 * 7' 0.$:)"*36
(4:7)$./&5''$,)6 ( C)'61,"+" Y()..*E 3:*X . $ 90 8: <*"$ <5'$',:/@
D.3C9 O'A'#$ 8:E A: :3:2%)7. 8: #6/6$. 7' '$,)6 , 0.$:)"*36 +:3'6

78&32'6 . <*"$ 8: <5'$';/ (63</90 20"$*/90 :3:28)  7- Y'$"#2'*/9 :3:2$)'7-
7' 0.$:)"*36X@

14" $&$' ,B)'1= 8#%6 ;30" #2& $:(3'$-E ()'$' 8:  +:3B ().+,/9 )'#$)
#$)'8: <.(3.,:/ ()'+:#/9 2.(.3"/'6@

1)@ %@NS !).+,/9 ()43 #$)'8:




! "H$ %%

L 3 2 D
'1$)'3/9 0:$'7- 7=390: /. 7,= <*23.7/9 #26("/- . $ 1.3
2'/$)'3. 2'0(3:1/9E ()',*7=/* ('0'+9 <*,"$',B+5 2. 3"1)>E

2'/$)'3. (.).0:9)"'+2*@
'1$)'36 <*,"$6 7*3: 7=390: /. ,/"$4/9 . ,/=8CO9@

19)'3. ()'’F"36 . #$'6(*/9 <*,"$> #: ()',*79 (0'+ 9 <*"$',B+5 C.13Y
Y0=):2X@

1)@ N@M *"$',& 0=)2-

#8&)".& . 5)0.7/& B)1l= # ()',)79 2$)3. (0 '+9 0:</9+5
<*"$' B+5 2.3"1)>E $.$' 0:$'7. 8: -6A9,*. " ,26 #.& ,B)1=@ ') 2/$)'36
/=8CO5' <*"$6 06#9 1B$ 7,. 2)'6A2-E </'+5A 8:7:/ O* (4:#/& )'<0=)- .
06#9 89% /. #67#$ /.C)61, .$E (4'2:0A <0:$2'B # : ('6< <.+5-$9@

["$4/9+5 <* "$> #: (‘6A9,.89 *3:72',& 2.3"1)-@

1)@ N@K *,"$',& 2.3"1)- .X,/"$4/9E 1X$40:/'BE 2)8"1).?/9 2)'6A2-

B5'7/=8C9 [:A <*,"$',& 2)'6A2- 8: ('6A"$9 $40:/',B  +52.3"1)>@ :7:/ (¥
*3:22> 0% ()F'3 <*"$> (1 +:3& 7&3+:@ 4" 2'/$)'3: #: 7'$B2* <*,"$6 8:/
7,6 09#$:+5E ()' <8"C$=/9 '*3/#$" #: ()',;*79 2/  $)3. /. /=2'3"2. 09#$:+5@
*3:72- <0:$2',& #$)./- 0.89 ()'F"3 <2)*+:/B@

'/$)'3. $=0"$' 2.3"1)- 8: ,:30" )-+53* . ('0'+9 ,B #$4:7/92',B+5 ?:(> 8:
O'A/& 1#$."$ (A.7',./B)'<0=)@

U$)'3. #$4:7/95' ()>0=)6 <*"$6  *. 0"2)'0:$):.0 #,-0=/"$:3/BO"
0'F'3',B0" 7$:2- “‘@

1)@ N@O -0=/"$:3/& 7'$:2- YKLX




! "#$ %N

$)'3. #$4:7/95' )>0=)6 7 « $497)*$2''6 0:$7'6@ ) 7./'6 )'<$:?
#: -1:)'6 7)*$2- '7(,97.89+95' ()>0=)6 * @

40:/',B0 0"2)'0:$):0 #: <0=49 $<,@ )'<0=) (4:# 7)* $2-

4Q&*- 8)G>.) =#"54: K1PM

Kl _,-("?9%./*5'7/'$. <;:'0:$)"+2B+5 ,<$.5> . 8: 67*.,$.1632*+5

1)@ N@% )"/+"( 0=4:/9 <*,"$6 (4:# 7)*$2- YM%X

Y$)'3. (0'+9 0"2)#2'(> . ()'F"3')'8:2%)> Y() 0.3& ()>0=)-X@

/=8C9 <*"$ #: ()'09$/: ('0'+9 #$9/',& 0:$'7- . 8: <,=$C:/ ML _ NL2)*$
.8 $.2 THS.$:2/= <4:$:3/B  F)0= '#,&5' 4:<6@  I'$& ('0'+9 /'$2',&5'
249A: 0>A:0: 0=4"$ ,C:+5/- T:F"I',./& ().0:$)- YTE 7«E T IE aX@ !'0'+9
-0=/"$:3/& ):'3,)",& 53.,- 8: O'A/* 2/$)'3. (0 +Q (4:#/B+5 $,)>

O'F'36 .)<$:2:@

1)@ N@N '/$)'3. #$4:7/95' ()>0=)6 7 « YM%X
=4:/9 #$4:7/95' ()>0=)6  * . ('0'+9 2'0(.)*$)>@

=4:/9 ["$4/9+5 <*"$> '()'$" ,/=8C90 0* '0:<:/& O 'AHS"@ 130"
2.#$' 8: 8:7"/'6 O'A/#$9 (6A"$9 2.3"1)>@
$)'3. #$4:7/95' ()>0=)6 < 2'0(.).2/90 0=4"73:0E #$.,"$:3/B0

('73::$.3/6@ !)"/+"(0=4:/9 8: #$:8/B8.2'6 ,/=8  C9+5 <*,"$>@




! "#$ %Q

1)@ N@Q '0().?/9 0=4"73' ()’ 0=4:/9 ,/"$4/9+5 <*  "$> YM%X

U$)3. < (0'+9 5')'</$*3/95' 7&32'0=)6@ : (BA"S #(+"*  3/9+5
2:3"#$9 # 263',BO" 7'$:2-E () /.#$.,/9 #$4:7/95'  ()>0=)6 < #3'6A9 C.13/-
#$,):0 )'F'36@

I'73: $.163:2 #: [.#%$.,9 ,<7*3:/'#$ ('0'+9 2'/+',B+5 0=):2@
. $6%' [#$.:/'6 <T*3:/#$ #: #4979 7$-2-@ $: )& '7(1,97.89
()>0=)6 @

1)@ N@R '/$)'3. #$4:7/95' ()>0=)6 D ¢5')"<'/$*3/90 7&32'0=):0 YM%X




! "#$ %R

R 2 C B Z

. <09/=/B+5 ('6A9,./.B+5 $:+5/'3';"9 ,B)'1l- <*/"$> 8#'6 /. #$4:7/9
C2'3: ,-6A9,*/- ('6<: /=2%)&@

R1 11’X"%-O 4&6+-1195& -% Z

<53:7:0 2 $'06E A: #$4:7/9 C2'3. $:+5/"+2* #: ['<.  1B* ()'762%",/9
B)1'6E .3: (6<: ,B62'6 A*2>E 8.2 0.89 $-$' 8:7/  $3".& (#$6(- ,B)1-
0 *7=$ . $ 8.2 <().25"+285' $.2 " $:):$"+28&5'  537"#2.E 1- 1-3' (#6</9
8:7/'$3"B+5 ,B5'7 (6<: F'2$"/9@ /.56 8:E .1- A *+' <9#2.3" + [:8C")C9
$):$"28 . ().28"+2& </.3HS" ' B)1l= <*"$> . 1 -3" (4"()..:/" $-$' 0:$'7-
(6A9,.$ ,: F")0*+5E 2$:)& #: ()'762$",/9 B)16< .1B,.89@

2 1-3' <09/=/" , (4:7+5'<9+5 2.("$'3*+5E /:/9 O'A 1& A*2- #:</*0"$
#,:C2:)B0" $:+5/'3;"0" B)1-@ !)$'A: C2'3. /:0 *'7(',97.89+9 #$)'8/9
~1.:/9E 8: -B6AQ*' #('36().+689+9+5 F"):0E 2$:) & 0.89 OA/'#$ 7.&
$:45/'3:": ('6A9,.$@

I'6A9,./& 0:$'7- ,B)'1-/. U 8#6J

4:<*9 <*"$>  )67/9E #$)'8/9E
#EHS)BAO [. 2'1,:/219+5 #$)'89+5E
1)*1=/9/. #$)'89+5@

'#6<:/9E 2$:)* 6 < $=+5$' 0:$'7 8: ,B57/=8C9 /:// 9 ()' C2'36 /6$I&E
O'$'A: 8.2 1-3' 8"A <09/=/'E +93:0 8: #:</*0"$ . |  .6?7"$ A*2- #+' [:8C")C9
'13.#$9 <(>#16 ,B)'1- <*,"$>@

:2'[0"+285' 53:7"#2. [¥23.7- |. 8:7/'$3".& <(># 1- B)'1- <*,"'$>
[:8#'6 #(+"F"2 *-E ()$'A: $ /119 <: <09/=/B+5 7>,7> 16$/& YC2'3. #:
[:<.1B,* ()'762$",/9 2"/I'#$9X @

R< =1)'%=8G$@""))@'

) <6 62*<26 1-3- )'1i- <)2-E [=2$:)B+5 7)65> ()'F"3>
<*"$6 . $ $49#2' B0 . 1:<$49#2' B0 '1)*1=/90 # (4 "53&7/6$90 /. '0:<:/&
OA#$" U@

., <)2- 1-3 ('6A"$ 7'#$6(/B 0.$:)"*3 $497- 73: MM NKO@L Y'+:3

ONNE  MN QLSX # $=0"$' 0:+5./"+2B0" ,3.#$/"  #3$0"J

o NKL .A QKS i I jE
.oy 000 LjE
$)74$ 0.1@ KR%@
3H$/4$" . ('6A"$9J

1#$)622/9 '+:3E <.)67:/* #,4"$:3/4#$E SRL .A  VLLfE ! QRL .A
RLLf @ ,.4',./& 2'[#$)62+E ()F"3-E $)612-E #'62* #$" #$)'8> .$7@@




"#$ %S

1@M@M D)65- ,<)2>

*"$ (:).+:E #3)'8 *#$)'8E 0=4"73.
KL 4:<*/9J)67/9 2)65'* <*"$'x  ?2:.3"#$E #.7'B
J"$4/9E <*"$/92E ,).$"73'E 2.3"1)"+2B <*,"$/92E
,/=8C9 0.$"+',B
KL 4:<*[9 #3$)'8/9J 2)65'*  <*"$'* 2:.3HSE  #9)'8/9
J"$4/9E #6#%$)65 MS <*"$/92E (/& T)A:9 [*#3)'8.E
,/=8C9 ):,:)</953.,.E 2.3"1) Y,/=8C9E ,/"$4/9X
KLIMEN 4:<*/9 #3)'8/9J 2)65'* <*"$'* ?2:3"#SE  #9%)'8/9
J"$4/9E #6#3)65 MS <*"$/92E (/& T)A:/9 [*#3%)'8:E
/=8C9 ):,:)</953.,.E 2.3"1) Y,/=8C9E ,/"$4/9X
KLIM 4:<*[9 #3$)'8/9J 2)65'*  <*"$'* 2:.3HSE  #9)'8/9
J"$4/9E #6#%$)65 MS <*"$/92E (/& T)A:9 [*#3)'8.E
,/=8C9 ):,:)</953.,.E 2.3"1) Y,/=8C9E ,/"$4/9X
IMOEN 4:<*/9 #3)'8/9J 2)65'*  <*"$'*x ?2:3"#SE  #9%)'8/9
J"$4/9E #6#3)65 MS <*"$/92E (/& T)A:/9 [*#3$)'8:E
/=8C9 ):,:)</953.,.E 2.3"1) Y,/=8C9E ,/"$4/9X
MIK 4:<*/9)67?/9E ).7"*3/9 <*,"$',& ?:3"#$"
/=8C9 #$)'8/9J
Y$)612',B )6?/9 <*,"$' *
26A:3',BX I 53.,.E

)6?/9 :3@ <*,"$'4:4

E

3@ <*,"$'4:< HK
KL 4:<*/9 #3)'8/9J 2)65'* <*"$'* ?2:3"#SE  #9%)'8/9
J"$4/9E )3.22. MS <*"$/92E ):,:)</9 53.,.E 2.3"1) Y,/=8C9E
/=8C9 J"$4/19XE #.7',B <*,"$/2
KL 4:<*[9 #3$)'8/9J <*"$'4:</* B3.,. #).7"*3/90" /'A"
/=8C9 #6#%$)65 MS
KL #'6#%$)6A:/9] 2'$'6?'.B />A ,/"$4/9 . ,/=8C9E 2.3"1)
J"$4/9E #6#3)65 MS Y,/=8C9E ,/"$4/9XE 0=)2- /. #:49<:/9
/=8C9 I'A:
KL #'6#3)6A:/9] [>A ["$4/9 . ,/=8C9 # (*8:/'6 DE
J"$4/9E #6#%$)65 MS 2.3"1) Y,/=8C9E ,/"$4/9XE 0=)2- /.
,/=8C9 #:49<:/9 ['A:
eOl% #'6#%$)6A:/9] [>A ['$4/9 . ,/=8C9 < E 2.3"1)
J"$4/9E #6#3)65 MS Y,/=8C9E ,/"$4/9XE 0=)2- /. #:49<:/9
/=8C9 I'A:
MIK #'6#3)6A:/9] [>A ["$4/9 . /=8C9 < E 2.3"1)
J"$4/9E #6#%$)65 MS Y,/=8COE ,/"$4/9XE 0=)2- /. #:49<:/9
,/=8C9 I'A:
) KLI% #'6#%$)6A:/9] I>A < #7./BO ()’F"3:0 ,/"$4/9 .
J"$4/9E #6#3)65 MS J/=8C9E 2.3"1) Y,/=8C9E ,/"$4/9XE 0=)2-
/=8C9 /. #:49<:/9 ['A:
) KLI%IK #'6#3)6A:/9] [>A < #7./B0 ()’F"3:0 ,/"$4/9 .
J"$4/9E #6#%$)65 MS J/=8C9E 0=)2- /. #:49<:/9 I'A:

/=8C9




! "#$ %V

MQIMEN #'6#3)6A:/9 J I>A# D ,/=8C9
,/=8C9 0+ +1/+:(
$6)/MLN
MQIM *3+',%/9J F3+,.49 < "$/92E  ):,0)</9 53...E
["$4/9 #'6#$)65 MS 2'/$)'3/9 2.3"1)
KL *3+',%/9J *3+',.+9 53.,.
,/=8C9 #'6#$)65 MS
KL :3:2%)")'<",/9 0=7=/& :3:2%)'7- ,/"$4/9 . ,/=8C9
["$4/9E 5.)0"3:#
/=8C9 )'1'F")0 NL




! "#$ NL

23

D*+: 8: <.0=4:/* [. OAI'#$" B)'1l- <*"$> /. U@ 2'3:.0 ()*+:
1-3'" #:</*0:/9 #/:.8?.#%=8" ('6A9,./.B0" ()'F"3- <*, "$>E 8:8"+5 </.?:/9
. 2):#3:/9 , $:+5/"+2& 7'260:/$.+"E (‘(#.$ 0:$'7- , B)'1- <*"$> . O'A/'#$

(‘6A"$9 2/2)&$/9+5 0:$'7 ()' 7./'6 C2'36@

'A'H#$9 B)'1- <*'$>E 2$)& 8#6 'I#.A/- , $&S (O*+'E /:'1#.5689
,C:+5/- <(>#'1- ,B)'1- <*"$>E .3: 8: 7* <*23.7/9 (4:53:7 $=+5%' 0:$'7E
2$:)B 8: 7'#$.7689+9@ !'7)'1/=8C9 )'<1) 0'A/'#$9 , B)'1- 1- (493"C (4:#5',.3
)*0:+ $&$' )+ @

.,B)'16 <*,"$6 8: ,: #$)'89):/#$,9 23.7:/ :32B 7  >).<E ()'$ 8: $4:1.
AT7-0'AI'#3$" 8:5' \B)'1- <,*A"$ . <,'3"$ $6 #()*,/ '6 $:+5/'3,"'@

()762$"/9 ,B)1= 8: #.5. <2).+'*/9 ,B)'1/9+5 24> . <BC:9
(4:#/'#$" B)'1-E +'A 60'AZ689 0'7:)/9 '1)*1=+9 #$)'8:@
<53:7:0 2'0:<:/BO O'A/#$:0 ,B)'1- <*"$> /. U 8: ,B62.

<.0=4:/. (4:7:,C90 /. $49#2' & '1)*1=/9 /. 23.#"+2B  +5 #$)'89+5 $.2 " /.
B62',B+5  '1)*1=+0+5 #$)'89+5@ !)' $6$' 1.2.3*4  #2'6 ()*+" 1-3- ,-)'1:/-
<")2- /=2$:)B+5 7)65> ()'F"3> <*"$>E #$'6(*/9 . + 5'7>@ <')2- 1-3- ,)'1:/-]
$49#2' B0 '1)*1=/90E ,*3+' */9E :3:2$)")'<"/90'1l  )*1=/90@

1)' 0.3'6 F")06 , $'0$' (49(.7=#: 8:7/*' UE ( $)" 6,718 , $&$'
(O*+'E 8:80A (4:53:7 8: )<#*53B 167: *#3:7'.$ ) <1) ##$.:/9 ,B)'1/9+5
90.$"> . ["$)'('7/"2',B+5 ,B2/>@




! "#$ NM

2 CB 2 D

M@ M@5$$UIH#@G"2"(:7".@")1G"2" *"$

K@ E@. E'@ $)8/"+2&%$.1632-@ M@, -T@
(:7.;"+2& 1.23.7.$:3#3,9E KLLO@ SQN#@  SLHSQ%HR%HK@
0@ 5%$3(JIGGG@;";3:@+<I#:.)+50pg<'1).<'../:gKL<g Oq M,"$',r60gMr
53g+#r/7#(gMSr".g HSr#.g r$.19"G

%@ 53$FINGCGCC@7.#5'F:)@+<I7'G/3".7I(7TFI#$(IMMEREF) B+ #3"s.s#('8: @ (7F
0G.ge

N@ UE @. E @ '6#$)6A/92 :+5/3"" 0'M@)'?2/92 . U@
M@ ,-7@ !).5.0 _ [.23.7.$:3#$,9 $:+5/"+2& 3"$: ).$6)-E MVQS@ MRN #@
MOH MH HKVRLHM@

Q@ 6% DKLLR

R@ UE @QE E @QEU E @E E!@ D93: 1#2& $.1632-@ M@ ,-7@
,.3-J #(3@ #)@ '@E KLLS@ SSL#@  SLHRPQMLQKHL

S@ E @E E!@ :+5/"'+2& 2)#3://9@ M@ - 7@ J'! "2#E
.@#@E KLLN@ KNK#@  SLHKNMHL%VSHK

V@ D E @ :+5/'3;" '1)*1=/9 /=8CO+5 <*"$>] 2.3%4#2% ()*+:@
' #28& 672:19 $:+5/"+2& , )I=E .263$. #$)'8/ 95' "/A:/B)#$,9E KLLS@
OK #@ :7'6+9 1.2.3*4#2& ()*+: 7+@ /:@ )#3.,! )2'(E +@

ML@ E .):3E! IE )#3.,@ :+5/3;"'1 y*1=/9@ )" J
2.7:0"+2& 1.23.7.$:34$,9 #@)@ @EKLLM@KRL #@SLHKM%HMVVQHK@
MM@ E @ *#$)'8:.(49().,2- () '1)*1=/9H67? 11/9 $:1$- ,-#2B+5 C2'3@
J 2.7:0"+2& .23.7.$:34$,9 #@)@ @EKLLK@ M VO #@
MK@U 'E @ '1)*1=+9 #$)'S:.8:8"+5()").0 'H9@ M@ ,-7@ !).5.J
+5/'+2* 3"$:).$6). E KLLR@ MKS #@ VRSHSLROLLHKLRHR@
MO@ D H D #@)@@ '49)6?2 '"1)*1=/9 H

I"5.()'().2%$"2-@ '4:3@ @ 67:3.@ M@ ,-7@ !).5.J+"./$". #@) @' @E MVVR@
SNR#@ 14:3@ <J '7:)/ :$.3 6$$"/;H 1).+$"+.3 ./71"2@ VMH
VRKKVVH%HQ@

M%»@ E @E! E @E!D E @ $)'89):/#2* 0:$)3:"@ J
2.7:0"+2& /.23.7.$:3#%$,9 E#@)@'@ KLLN@ MRQ #@

MN@ t 7%+ #(3@#)@'@ t 7*"+: #('3@ #)@'@ i'13";j@ IKLLQ]
i+"$@KLLVHL%HMS|@ D'#$6(/B
<eeeJus$$(JIGGG@/.):I<7@+<I+<I"/7:1@(5(0'($"/g+'0  s+'/$:/$r$.#20,
":Gr'7gMRr $:0"7g%Rv@

MQ@53$$(JIGGG@#:),'H7)",:@+0I(5-1',:5$).(:<',;:s#  )61-@(5(

MR@ E @J :+5/'3%" _ :+5/3:" '1)*1=/9 K@ 3@ i13"@
$67"8/9 '()- () 0.;"#$:)#2'6 F')06 #$67".@ )I=E .263$.

#$)'8/95' "/A:/B)#$,9E KLL%@ VN #@ i+"$@ KLIGSHOHMS;]
u5$$(JII6H#S@F0:@,6$1)@+<I'1).1:/"I'()-H#.,:l s H K+ #$@(7TFv@




! "#$ NK

MS@ E @ .$)"3-() 4:</& #$)8:@ M@ ,-7@ !).5. (613"#5";
#@ )@ '@E KLLS@ K%L #@ VRSHSLHKN%HKKNLHK@

MV@ E @J :+5/'3;" _ *23.7/9 0:$'7- '1)* 1=/9 M@ *#$@ i3"j@
1$:).2$" /9 063$"0:7"3/9 $:1$ () 0.."#$:)#2'6 F' )06 #$67".@ , )/=E
.263$. #$)'8/95' "/A:/B)#$,9E KLL%@ MR #@i+"$@ GLLMLj@ J
us$$JII6#$@F0:@,6%1)@+<I'1).1:/"I'(")-H
#.,:1<.23s0:$s'1)I<.23s0:$s'1)sM@(7Fv@

KL@! E@E U E@E E @ 93, e %77
3.1).$)/9+5+,"2:/9@ J , E E#$67" 8/9'()-EKLLO@ @
%N

KM@! E .7=A7.@ B)'l.<*"$'B+57=), (‘7 &3/B+5

$:/2H$=//B+5 ()'F"3:+5 Y$A9H2' & '1)*1=/9 ,)#6# $ *4:19 /. ()"/+"(6
$4:495' $:(3.X@ #@3@JE KLLV@ OMHE % (498'8&®B 9 $:+5/'+28&
. )I=E .263$. #$)'8/95' "IA:/B)#$,9@ :7'6+9 1.2.  3*4#2& ()*+:

L@ "3.J .3"7.@

KK@ 0 $'(HO.#+5":/@7:i'13";j@ +KLLV i+"$@ KLLMHHKLj@ !4923.7 ('6A"$9
0:$'7- 3'G7)"'33@ D'#%$6(/B <eeedJ uJww ! 0'8ww7'7 .$7
1.2.3*42-wwF3":#0.//ww"/7:1@5%$0v

KO@5$$(JIGGG@)"L: @+<|:F#@5$0
K%@5$$(JIGGG@/'0.@+<I"IF)0.+:IKSN@(5(K%
KN@5$$(JI1+. 7 @#(#'0: @+<1$:21$:2ILNs#('8: @ (7TF
KQ@5$$(JIGGG@+)'0./1$@#./7,"2@+0

KR@ E @E! 'E @ B)1/9$:+5/'3;": E '1)*1=/9 )/'J
2.7:0"+2&/.23.7.$:3%#$,9 E #@)@ @E KLLK@ SO #@

KS@ Dse"/ s S%LDs E s H: MS%% KLLMHK@).)




! "#$ NO

2 CB 2

2).$2.1-013  :7/'$2.

E

I'("#
)-+53'4:</* '+:3
160:)"+ +/$)'3
+'0(6%:) /60:)"+ +'/$)'3
#2* #$*$/9 1)0.
) (#2* 0.
+)$"F 2.+ _ #-#%$&0 0./.;:0:/$6
2'/$)'3-
('29%.?
4979+9 #-#%$&0
2):#39+9 ()";).0
3:.,B<*"$
#$'6(*/9 <*"$6 YC)'61',"+:X
)+5'3'* >3:
)'<$:? <*,"$6
#3"16$& 2.)1"7-
,B0=//& 14"$',& 7:#$"?2-
0:$)"+2B <*,"$
#-#$:0: "1$:)/.$"1.3:
3U2'HS" #$'6(*/9
3"+5'1=A/92'B)',/').0://B <*,"$
(?:$ +5'7> <*,"$6
:32B ()>0=) <*,"$6
0.3B ()>0=) <*,"$6
#$'6(*/9
#$4:7/9 ()>0=) <*,"$6
*5:3 ()'F"36
'53-1'2>
"5:3 #$'6(*/9
<.'13:/97/.
,BC2. <*23.7/95' $)'8°5:3/926
['#* ,BC2.
,BC2. <*,"$6
#:49</6$9 <*,"$6 0.$"+:
#:49</6%$9 <*,"$6 C)'616




! "#$ N%

1493'5.
1493'5.
1493'5.
1493'5.
1493'5.
1493'5.
1493'5.
1493'5.
1493'5.
1493'5.
1493'5.
1493'5.
1493'5.
1493'5.
1493'5.
1493'5.
1493'5.
1493'5.
1493'5.
1493'5.
1493'5.
1493'5.

+5&0.");./"<.+: . B62-/. y

*8:0 ' #$67"60 /. U

<7=3*.49 2'[+:(+: C2'3-

14:53:7 [=2%$:)B+5 0:$)"+2B+5 <*"$>
*"$- ()" 8:0/'6 0:+5./"26@
e5"$G")$5>, <*,"$

)612'B <*,"$
1.3+'B <*"$ ()" ,C:'1:+/& ('6A"$9
#3)& ()'F"3- ()" #(:+"*3/9 ('6A"$9 YKQX
13'+5B <*,"$

"+5'1=A/92' B <*,"$ [:)',[').0://B

13B <*,"$

l./+&4' B <*"$

T[>, <*"$

*"$ () C)'61- 7' (3:+56

*$- () "<'3*$)-

)&<.# D YMMX

</& 26A:3: YMNX

I''3.2- [*#$)'8> YMNX

1.?2:19 T)A*2> . D YMMX

+5/"'+2& 7.$. '/+:($3 E MLN
N).0& (492.<-




Q 4% 1

+5&0.");./"<.+: ,B62-/. U




Q 1+% <

*8:0"'#$67"60/. U Y,B,'8 ('?$6 .1#'3,:/$>, 3: $:+5 MVNO _ KLMLX




Q H+%?

<7=3*.49 2'/[+:(+: C2'3-

%"- =#3$%*'
(A"<(>#'1:/9 '1#.56 6?",. . ('$4:1*0 ('7/"2.$:3#2& #F&)-
<.,*7=/9 /:8/',=8C9+5 $:+5/"+2B+5 ('</.$2> 7' ,B62 -
#(36()*+: #: <.0=#%$/.,.$:3'E S5'#(7*4#2'6 2'0')'6 . "4.7:0
O*+: (4" $,)1= ,<7=3*,.+9 2'/+:(+: C2'3-. C2'3/9  +5 ,<7=3*,+9+5 ()"}).0>
#('36()*+: #: C2'3.0" (‘'7'L/&5' '71)/&5" <.0=4:/9
)IE5 %@$! "&-4%

1#3,:/$ #$)'8/95' '1)6 8: (' “#(=C/&0 ,-2'/*/9 0 $6)"$/9 <2'6C2-
. (A9#36CI& ().I" #+5'(/ #: 6(3.$/"$ . #$)89)/# 2& ,B)1l= . 7.3C9+5
(4916</B+5 '1):+5 8.2' '1#365.E #:4"<',.2 . ()"). 0*$') P9#3"+' = 49<:/B+5

"1)*1=+9+5 #$)'8>E <.49<:/9 . ,B)'1/9+5 3":2@ : #5'(:/ 2'/$)'3,.$E 0=4"$
'1)'12- . 'C:$4'.$ (49#36C/I& ().+/9 /*#$)8:@ > Al (>H1'$ ,: #$4:7/9
$:45/"+2& F6/2+" ()','</95' +5.).2$:)6@

1#'3,:/$ 8: ,-1.,:/ $=0"$' '71")/B0" 2'0(:$:/+:0"J
L 3F7* ()*+" # ,B('?:$/9 $:+5/"2'6
L3*7* $:45/"+2B +"'<98.<-2Y E X
#:4"<68: . '1#36568: '1)*1=+9 #3)'8:
-$,%49 4979+9 ()';).0- ()' '1)*1=+9 #$)'8:
(4"().,68: #3$)'8: ()' '1)*1=+9 #$)'8:
1.)568: $:+5/'3:"+2& (‘#$6(- '1)*1=/9
0'*79 2/$)'36 2,.3"$- ()',:7:/& ()*+E
(BA9,* )></* 0=49+9 <.49<:/9 ($4:1/* (4" BY1=E  2'$)3:
0. *+5
-$,*49 $:+5/"+2'6 7'260:/$.+" ('0'+9 ,B('?:$/9 $: +5/"2-@

(3.$/=19 .1#'3,:/$> 8: #0=4'*' 53.,/= 7' ().+'/ 9+5 (<"+E 2$))&
-A.7689 8.2 7'1)'6 $:):$"+2'6 (49().,6E $.2"'7(  ',97.89+9 0./6*3/9 <)6?/'#$@

'A/BO" 6(3.$/=/90" .1#'3,:/$> 8#6J

'1#365.  '1)*1=+9+5 #3$)'8>

#4"<| 2 '1)*1=+9+5 #3$)'8>

0%).0*$")  '1)*1=+9+5 #$)'8>

$:+5/'3";

2'1#$)62%&)

<26C:1/9 $:+5/"2E #:),"#/9 $:+5/"2 '1)*1=+9+5  #$)'8>
()';).0%$) 4979+9+5 #-#$&0>

0','</9 $:45/"2

C2'39+9 $:+5/"2 .8@



Q 4% P

14:53:7 /=2$:)B+5 0:$)"+2B+5 <*,"$> YKX



Q +%L

*"$- ()’ 8:0/'6 0:+5./"26 YKX



Q +%R

e5"$G")$5>, <*,"$
1.$49 2 /:8#3$.)C90 '#$)B0 <*,"$>0@ 7 0:$)"+2&5' <* ,"$6 #: 3"C9 $90E A: 8:
67** (.3+,6 09)'6 YM ./;3"+2B (.3:+ g Mzg KNE% 00X@ $'6(*/9 <*,"$6 3<:
-53:7.$ ,$.1632*+5 <*"$>@ :8?2.#%=8" #: 67** (' ?2:$ <*"$> /. Mz 7&32-
C)'616 Y0.$"+:X < /=5'A 3<: -("?9$.$ #$'6(*/9 <*"  $6@

41:8#- =#"54: K?M,

#$'6(*/9 <*"$6

("?2:$ <*"$>
e5"$G")$5>, <*"$ 1-3 8:7/90 < (),/9+5E ()' 2$:)& 1 -3. ,-$,'4:/. <*,"$'*
#'6#3.,.E 2$:)'6 #:#$.,"3 ,B)'1+: [*#$)'8> ,: ('8: 1&0 2)*3'#$,9 e5"$G")$5@

()>1=56 KL@ #$'3:$9 1-3 $:/$' <*"$ /.5).<:/ <*" $:0 0:$)"+2BOE #$*3: #:
C.2 (BA9* , )'$*/™ . GHS)*3"@ I*#.,'HS.  $/9+5 ;) (H2B+5 #$*$:+5 #:
$:/$ <*"$ (6A9,* <4972. [.(4@ YF'$,).F'+2& #$.$,-e { . e /X .

0.- '@

1)@ K@V !)'F"3 e5"$G)$5',. <*,"$6 YOX

O.I" #: $.2& ,-6A9,* e5"$G")$5>, 8:0/B <*"$E $:  /$' <*,"$ 0* ,/=8C9
()>0=)- '7#$6(Z',./1& , 0"3"0:$):+5@

e5"$G"$5>, <*"$ #: $:7- -#2-$68: ,; 9+ ,)"/$  *+5 . $I )'$"#5
#$./7.)7 €5"$G)$5 Y eXE )'$"#5 #$./7.)7 "I: 5) 7Y X _ 8:0/B <*"$E
0:)"+./ ["F“7 ')#: _ 8.2 e #09)/= '73"C/BO ('F"3:0E )"$"#5
#$./7)7 +3:Y X _6A9*#: 689<7/9+52'3 M@

[# #: #$*3: 6A9,* 1"+-23'B+5 (.3+',B+5 <*"$> .  $)612'B+5 <*"$>E
2$:)& 0.89 #$:8/B ()'F"3E .3: <+:3. 8"/& )'<0=)-@



Q 4% S K1[?M

)612',B <*,"$

L H#& (THS.$= 8: $' 8:0/B 7)65 e5"$G)$5',. <*"$ 6@ !)F"3 8: #$:8/B
8.2' e5"$G)$5>, <*,"$E .2)*$ 8: '73"C:/ (?$:0 <+ ,"$>.$' $.2E A: /. M\ 8: 8"+5
9+:@ $'6(*/9 $5'' 8: $:7- 7+ ("2$:0 <+,"$> /. 78326 8:7/'5' (.3+:@

)612'& <*"$- )'<3"C68:0: /. ,["$4/9 *3+' & /1’ /=8C9 *3+'& .
/=8C9 26A:3'.&@ </.?:/9 $)612',&5' *3+',&5' <*"  $6 8: ,:32& (9#0:/ \]
# (A9#36CI'6 5'7/'$'6 ,["$4/9 #,=$3#$" $)612- , (. 3+9+5@ .(4@ K </.0:/*E A:
1. $)61+: /"$4/9 #,=$3#$" Kz YNLES 00X 8: ,-49<$85)612' B <*"$@ :32B ()>0=)
<*"$6 NVEQM% 00 . 0.3B ()>0=) NQEQNQ 00@

)612',B *3+' B <*"$ /:0* $=#/9+9 “?"/:2E ()'$' 8 : $.2& '</.?'*/ 73:
KKSHM YLM %LOOX [ )612',B <*"$ () #('8:/  :$=#/9+9 /. <*,"$6\@

1)@ K@ML I')F"3 <*"$6 ()’ #('8: [:$=#/9+9 /. <*" $:+5 YRX
$=+5%' ,/=8CO+5 <*/"$> 8#'6 #$./',:/- 7,= $497- (  4:#/'#$"]

_(6<: <*()/& “+5-32- #$:8/& :3"2'#$" 8.2' 5'7 I'$- $'3:).0+9 ()
J"$419 <* "S-

_5'7/$- $'3:)./+9 8#'6 7,'8/4#'1/& '()'$" $497=
'31. $497- (A:#HS" 8: AT- <*"#3* [. (T09/2%+5 (‘BA"$9 <* "$6@

D3: KKS #: 8:7/* ' <*"$- ,["$4/9 . /=8 C9 *3+'&E 8:8"+5
('6A"$9 8: 6)?2:/& ()' 0:+5./"+2& (4"('8:/9 F"$"/:2E  2'5'6$>E ,:/$"3> .$7°@

=HI'HS" #: 6 $=+5$' <*,"$> 7'#.568: #$3.2:/90 7,6  $=#/9+9+5 (3'+5E 27:
8: (6A"$' ,5'7/& $=#/=19 M@

1)@ K@MM )612',B <*"$ ()" <*,"$',& #(8: [:$=#9 +9, <*"$6 YKMX



Q +% S K<[?M

1)@ K@MK =#/=/9 <*,"$6 ('0'+9 $=#/=/9

'S #(8:/9 (($49 0:<" #.7/' Y<:19).$:3/& #('8: 1.(4@ (4" (4:)6C:19
($)619E 27- 8: <.('$4:19 #.7"$ 1.(4@ 2'5'6$E '7,< 76CZ'*/9).7"*$)6 .(7@

1)@ K@MO 'AI'#$" (6A"$9 $=#/=/9

/=8C9 26A:3',B <*"$ /. $)61+: 0* 26A:3'"$'#$ 1;1R@ :/$' <*"$ #: 7=3*
[. 26A:3',B+5 2'/+9+5 $)61:2E 27: 8: $4:1. <.)62"$ $=#/'#$ #('8: M@

1)@ K@M% )612'B <*"$ ()’ <*,"$" & $)612- # $=#P+90 ()'#$4:72:0 YKMX

1)@ K@MN I)'F"3 <*,"$6 ()’ #('8: $=#/9+9 /. <* "$+5 YRX

1.2:19 26A:3',&5" <*"$6 ,/=8C95' 8: ,:32& (9#0:/' [\ . (49#36C/*
20#:3/* 5'7/'$. /"$4/95' ()>0=)6 $)612-, (.3+9+5 [.(4@ M|@

["$4/9 26A:3'B <*"$ 8: '</.?:/ [+\ . (49#36C/* 57/'$. , (.3+9+5
J'$419 #,=$3#$" 1.(4@ +M|@

["$4/9 $)612'B <*"$ *3+' B () #(S8:E 27: 8 $= #'H$" #(S:
TH#5 ¥ [, <*"$:+5E 8:'</.2:/9 [ (\ @



Q 4% S K?[?M

1)@ K@MQ /"$4/9 . ,/=8C9 <*,"$
(8:/9 $=+5¢' <*"$> 8: O'A/& 2'01"/,.$ . $' 1.(4 @ +IM/1 (IM@

1)@ K@MR '01"/.+: #('8:/9 )></B+5 <*,"$>

N>0=) $'5'$' <*,"$6 #: 0=/9 , <*,"#3'#$" 8"A /. <0  9/=/& 26A:3',"$'#$" '7
8:5' 2'/+: YMIMQX@ *23.7/9 /0.3'<',./& )'<0=)- 8 #6 6,:7:/- 73:
RHM ,"<@ (493'5. 2@ %@ -$')'<0=)- 8#'6 6,*7=f ,: #$./':/1& ,<T*3:/'#3$"
7 2'/+:$)612- K@
:30" 2.4$' #: ,-6A9,* #('8:/9E 27- ,/"$4/9 ()>0=) 8: *3+' B YF"$"/:2X .
J/=8C9 8: 26A:3',B Y,-49</6% /. $)61+:X@ -$' <*'"$#: ,-6A9,.89 (4" 0/$*A"
('$)619@ ('8:/9 #: ()',*79 (0'+9 F"$"/:2E 2$:)& 8 #'6 6$=#/=/- 2'/'(90 /:1'

| (*#2'6@ (8:/9 8: 5>4: )<:19).$:3/&E ()'$' ( 4" (). *+5 . '().,*+5
)'<, 76 ('$)619 #: # B5'7'6 ,-6A9,* $)612'B #(8 I:$=#/9+9 /. <*'$:+5E
L1'W $'$' #(8:/9 8: #1.7/ )'<:19).$:3/& . $90 8: <)67:/. #/.7/* ,BO=/.
H62H$"@

1)@ K@MS $=#/=/9 <*"$6



Q +%T

1.3+ B <*,"$ ()" ,C:'1:+/& (6A"$9
I'F*2'./B (.3+,B <*"$E 8:5'A ()F"3 8: #$:8/B 8 .2' 6 0:$)"+2&5' 73

70- QS #,)+5'3',B0 '53:0 QLfE '#$.$/9 )'<0=) - 8.2' 8 ()>0=) .
#$'6(*/9 8#'6 7*/- , (3+,& 094: 73: RKN@
IS 765 <*'$6 8: (4:*Al= (6A9,./B ,.[;3H.H#2 B+5 <:09+5

#('3:?/= # €5"$G")$5',B0@
5#$)"+28&5' 53:7"#2. 1-3 $:/$' <*"$ #+5,%3:/ , )+ MV%S /)0.3"<.?/9

#(3:2/4$9 L7-E . ;3@ '[:?IB [*)5 1-3 #+5,%3:/ , )'+: MVQL@
*23.7/9 4.7. 6/"F"2',./B+5 <*,"$> 0* '</.2:/9 73: [\@
D.3C9 '</.?:/9 8:] _+)# G5)61BE _F" . 8:0/B

_ %), Bt <3*C$= 8:0/B _ 4.7-
#8:0/'6 )'<$:?9
_AT-#: #$%3'6 )'<$:79

1)@ K@MV ()'F"3 (.3+,&5' <*,"$6 YQ8X

1.2:19 . )<0=)- <*"$6 8#6 (3.$/& ()' ,C:+5/- < 0= # (.3+,B0
#-#$80:0@

*#.7/19 <0=/-"()'$" e5"$G")$5',6 <*,"$6J

('F"3 8: QLf . 5"$G")$5 NNf

<*"$- 7' )'<0=)6 /72 1-3-#8.00-, ().,"7:31& 4.7=E ('$' :8#6

'</2:/- <3'02:0E .3: ?29#3- YL _ MKX@ /"+5 '7(,9 7* )'<0=)6 .
#$'6(*/90 €5"$G)$5',6 <*"$6 (‘6<: ' N Y /x@ 7 /z 846
)'<0=)- <*"$> #5'7/8& # e5"$G')$5',B0@



Q 1+% A

#$)& ('F"3- () #(:+"*3/9 ('6A"$9 YKQX



Q 4% 1Y

13'+5B <*,"$
N'F"3 $'5'$' <*,"$6 8: /:87.#$=8" ?$,:)+',B

1)@ K@KL $,)+,B ()'F"3 Y%X

1% <*"$ 1-3 749,: ,:3"+: ?2.#$' -6A9,*/ /. ('5- 1'B+5 C)'61:45@
$=+5%" <*"$> 8: '1$9A/& ,-0:<"$ >3" 0:<" C)'61:0 . 0.$"+9E $.2 # $'5'¢
<*"$6 7/:# ,-6A9,* 8:/ <4972.@ :,B5'7'6 8: $.2& 8 5' [((4:#/#$ . C(.$/&
$4:49 3HP/#P" (4" (6A9X9@ $'5' 7>,'76 [:/9 /P <*"$ [)0.3'< @

B)'16 <*,"$6 3<: ()',*7=$ ('6<: ('73: ,B2):# & 7' 260:/$.+:E 27: 0649 1B$
<.2):#3:/. 7S <*"$6 , 4:<6 . 8:5' ('$4:1/& )'<0= )- 0649 1B$ '2T$' - “@
OF"36 ?$,)+,&5' <*'$6 8: '7</ ,  (6A9 B <*"$

0'7"F"2',./IB # '53:0 ()'F"36 MLf YO'7"F":7 #p6.): $ 5)..7XE 2%$:)B #: ,C.2 #(9C:
139A9 3"+5'1=A/92',B0 <*,"$>0 ,"<@'1)*<:4@

1)@ K@KM '7"F"2',./B ()'F"3 2$,))+,&5' <*,"$6 Y%X



Q 4% 11

"+5'1=A/92',B <*,"$ /2)',I").0://B
"+5'1=A/92' & ) I').0:/1& <*"$- 1-3- 749, |.< B,*/- 8.2 ("3,"$&@
-$' <*"$- #: -6A9,.89 8/ ()' ,:30" /.0*5./& C)' 61- . $' $.0E 27: 793.
(>#19 #$*3: , 8:7/'0 #0=)6 /.(4@ 6 ,4:$:/ C)61'B  +5 3"#>E <, 7*2>E 5/.+9
C)61- .(7@

"+5'1=A/92"& /))',/').0://& <*"$- 8#6 [10.3"<' - 73
LM %LQKE </.2:/9 $5'$' <*,"$6 8: ,:32& [\ # (49#FBC/'6 5'7/'$'6 ()>0=)6E
(7$:0 +5'7> . )'<$:29 [\ .(4@ %SIS@

)+5'3',B "5:3 8: OOf # $90E A: '(=)/* C)61'* (3 +5. 8: #23'/=/* ('7
'53:0 Of . ()'$"3:53* C)'61',* (3'+5. ('7 53:0 OLf “@

1)@ K@KQ "+5'1=A/92',B ()F"3 /:)",/").0://B YRX

|=2$:)B+5 (49(.7:+5E 27: /.0*5%/9 8: -CCOE # ('  6A9* <:#93:/B
1) 1).0://B 3"+5'1=A/92" B <*"$ # '53- #23'/6 1 2> %Nf . Of i@

1)@ K@KR "+5'1=A/92'B ()'F"3/:)',/).0://B<#9  3:/B Y%X
[=2$:)B+5 ,B)'1+> #: 0>A:0: #:$2.$ " #$90E A: (' 6A9,89 ()F"3
#°53:0 #23'/6 8:7/'5' 1'26 Lf K@)

B5'7'6 [1),/).0://&5' <*"$6 '('$" )./).0://& 06 8: ,-CC9
(,/'#$ . 0:/C9 <$)*$- $4:/90@



Q 1+% 1<

13B <*,"$

% <*"$ $.2& (.$49 2/)0.3'<,./BO <*"$>0@ * 23.7/90 ()'F"3:0
$5'$" <*"$6 8: $)'8'5:3/92 # ,)+5'3',B0 '53:0 OLf E 8:5'A )+5'3 " 7/' 8#6
<.'13:/-@

13B <*,"$ 0* ,:32'6 '(=)/'6 (3'+56 . ('6A9,* #: 5' <:808&/. 6 ,4:$:/
(’5-1'B+5 C)'61> < C:7& 3"$"/-E 6 ,4:$:/ '+:3'B+5  8#6 (6A"$- $.0E 27:
8#'6 <*"$- -#S$.:/- (GHL/9 [12"#$'S Y().45E (9#  2E 2)<: .(T@X . $.2&
6 C)'61>E 27: '#$)& 5)./- <*,"$6 8#'6 '5)'A:/- /:'( $)/B0O <.+5*<:/90 "@

13& <*"$- 0.89 ,:32'6 '(=)/'6 (3+56E ()'$' 8#'6 $.2& ,5'7/& ()
(4:/'# )*<'B+5 #"3 Y/.(4@ C)61',2- A:3:</"?/9+5 , '<"T:3E 5.7"+.,& #('82-E
A4:$:/. [=2$:)B+5 .)0.$6) .(7T@X@ 13& <*"$-#: 73 : LM%LOR D %LN
</.29 #: [ 7\ # (49#36C/'6 5'7/'$'6 ()>0=)6 /.(4@ 7 olf@

1)@ K@KS !)'F"3 '13&5" <*,"$6 Y%X

13B <*"$ #: $.2& -6A9,* ()’ $)612',& #('82- ()’ ('$).,"/*4#2B ()>0-#3
(A9 °2:3-@



Q 1+% 17

lL/+&4'B <*,"$
1% <*,"$ 8: ('7'1/B 0:$)"+2&06 # $90E A: #: 3"C9  :3"2'#$9 ,)+5'3",&5'
‘536 . $:/8: SLf. $.2& <.'13:/B0" ,)+5'3- $,'49+9 5'$)'8'5:3/926@

</2:9 <*"$6 8 [\ . ,:3"2#$ (49#36C/I&5' ()>0= )6 /(4@
D g MSEQ 00 8: '</.?:/B IMM@ !'2:$ <*"$6 #: 67** /. 7&326 Mz /.(4@ IR O*
KL <*"$>/. 7&326 8:7/'5' (.3+: @

1)@ K@KV 1)F"3 (J+&4',&5' <*"$6 YKNX

</.2:/9 <*,"$6 8: $.2& <,3*C$/9E /:,<$.568: #: /.  ,["$4/9 . /=8C9 ()>0=)
138 :3:2$)"/#$.3.2/9 $)612-E /. 2$)& 8: <*,"$ ,-49</6$@ D' $)612- 1B,.3.

AL ((9),F $)612. 8.2 "<'3.4: . (73 8:895' ["$4/95' ()>0=)6
,0"3"0:$):+5 8: '7,'<:/''</.2:/9 $5'$' (.3+,&5' <*"$6@
1./+&4' B <*"$ 8 [)0.3'<,./B 73:  LM%LONE (' 6A9,* #: ()

#(8'*/9 '+5).J/B+5 Y(/+&4'B+5X $)61:2 () 3128  )+2& 72
,2.1:3',B+5 ()>+5'72%+5

1)@ K@OL 2.1:3',& ()>+5'72- # (/+&4',B0 <*"$:0 Y  KNX



Q 4% 1P

T >, <* 'S
T'#[>, <*'$ $.2& (.$49 0:<" N0',./1& <*"$- . $ '73: LM %LOS@
)'F"3 <*"$6 8: <.'13:/E 8: $,/4:/ <2)65'B+5 '13 '62>E ()'$' /:0* #$)&
5).-@ </.2:19 <*"$6 8: [\ # (49#36C/BO ()>0=):0 <*"$6 [.(4@ KRE +A
'7(,97* D g KQENM 00@ !>,'7/= 1-3 <*"$ (.3+,B (  #$6(/= #: ,C.2 (4:.C3'
l.)<0=)-,0"3'0:$):+5 N@

1)@ K@OM 7"#./>, ()'F"3 YKNX
14923.7-'</.2:/93  NEN _ 2/$)'3- +5'76

ML _[$)(.#3"29\ Y)672/9 #,9$"3FX

M% _[0"Z'N\Y()' 0.3* #,9$"73.X KN

KR _#8$./7.)7/9 ;:3"2'#$ Y23.#"+2& A*)',2- B1'82 -XN
OO _53."+:2:).0"+2B+5 (8"#$:2D D "M

%L _[;'3"*C\Y,B1'82-X"

1)@ K@OK I'6A"$9 7"#',[',. <*,"$6 YKNX

TUHI>, <*'$ 8: -6A9Y ,:3:28)$:45/"+: . $' (8" AY)2@
B5'7'6 $5'$' <*,"$6 8:E A: 8: #.0'%,)/B . $.2 #: 1:(,'368: /" (4" :32&0
#$497+/9 $:(3$@ B)1. 8: (),*7=/. ,;32H&)"= . $ 3% *90 73:

(49#36C/B+5 ()>0=)> ('6A"$9@



Q +% 1L

*"$ () C)'61- 7' (3:+56
*"$- () C)'61- 7' (3:+56E (3.4$> .$7@ 8#6 6,,7: /-, MURS@ :
,=$C"/= (49(.76 8: ()'F"3 <*,"$6 '#$)B@ !)' (490* Q'61'* #('8:/9 #: ,=$C"I'6
('6A9,* 0:$)"+2B ()'F"3 <*,"$6E +'A [*0 60'AZ68: (4 " (49(.7/& ,BO=/= (‘6A9$
0:$)"+2B C)'61 @

*"$, (3:+56 8: ,-$,'4:/ C)'61:0E 2%$:)B 167: #67 *#$ #('8',.$@
=28:)& $-(- ()'F"36 <*,"$> 8#'6 /. [*#3:7689+9+5 ' 1)*<+9+5@

1)@ K@OO )’F'3 C)'616 7' 2',6 YKOX

1)@ K@O% !)'F"3 <*,"$6 ('6A9,./B ()' 60=3& 50'$- YKOX



Q 4% 1R

51 () <'3E)-
T "$AI9 <* 'S [, "<'3*$)-E <*23.7/9 ()' F'3 <*"$6 8: )',/'0=)/B
$)'8'5:3/92 . ,)+5'3',B0 '53:0 VL@

1)@ K@ON !)F"3 ,/'$4/95' <*,"$6 ()' "<'3*$')- YKN

I'6A9.* #: [. ()+:3*/',& "<'3*$)-E O* [)0.3"<,. I'6 8: 8:7/6
;:3"2'#$ #$'6(*/9 | g YEKOO 00 “N@



Q +% 1S

)&<.# D YMMX



Q 1+% 1T

</& 26A:3: YMNX



Q
+%
1A

'l
"3
2
_/
*#$)'8> Y
M
N
X



Q 1+% <YK1[<M

1.2:19 T)A*2>. D YMMX



Q 4% <YK<[<M

1.?2:/19 D YMMX



Q +% <1 K1[PM

+5/'+2& 7.$. '/+($ E MLN



Q +% <1K<[PM

+5/"'+2& 7.$. /+:($  MLN



Q +% <1 K?[PM

+5/"+2& 7.$. /+:( MLN



Q '+% <1 KP[PM

+5/"+2& 7.$. /+:( MLN



Q 4% <<K1[?M

N).0,& (492.<-



Q +% << K<[?M

N).0,& (492.<-



Q +% <<K?[?M

N).0,& (492.<-



