°°»° AAAAA!Y »aAf° ° 'TAT«8Y% %¥Ao Y%lo»°O ABLAA+AY Y%+

C‘J«AAé«ﬂAﬂT Ao 1°A°0O
C}A»aQO«»AQbD»TE
A(%IBX 5&(#( ># 1/, (& !

A(,& ! & 18&<5 /,1 (
XM°  1& ,( &( '(&4 , &6 -/1 &/I( U -*, &/(
%(#( <5 ¥8 &
23126 *, # R019 .

PROSPECTS OF FUNDAMENTAL
SCIENCES DEVELOPMENT

Volume 7. Information Technologies and Electronics

Abstracts
XVI International Conference of students, graduate students
and young scientists

April 23126, 2019

HaunoHanbHbik
MCCIE0BATENbCKNIA

I I Tomckuin
| rocyaapCcTBEHHbIN
TOMCKUMA YHUBepcUTeT
NOJIMTEXHUYECKWHI
YHUBEPCUTET
% W TUSUR m TOMGKIN HAUMOHATTBHBIA
UNIVERSITY | \ WUCCNEAOBATEIbCKUN
ToMCKWI roCynapCTBEHHbIH YHUBEPCUTET MEJJM‘UMHCKMI?! LIEHTP
POCCUINCKOI AKALEMAN HAYK

CUCTEM YIIPaBNEHUA W PAIMO3NEKTPOHNKI

A (%2019



16

A 2 %01:004(063)

¥ ¥ 92:32.81#
27
-* < I A 41& % &/ #=&¥5 &&! /,1VI(° yr _
1& ,( &( '(&4 , &6 -/1 &/I( U -*, &6 18%&#6 ~A(%- U
23126 *, #A BiXe 0 /(% 5X.B(/%5 & (#( ># 1L (&, X

°Xo%l, &( U BXXEeX( ( X A(%-1° - ( A(%-1( ( *(# 1 5& 8 -1(
1& -/ [ W9.itif26- X

ISBND78-5-4387-0889-6~/ X O+
ISBN 978-5-4387-0882-7

AG&!! -( , | /1,118 -/& '(1Ys 1& ,( &( (&4 , &6 hdr,-*
/| <, | A 41& % &/ #=&<5 & 1!iU *, -/ # &I&+ 5&(#{!6 h
S#1/,(& ! iX
oy -l # &I < (# -] &I ## 1/l #=8&<5 - -] % 1*, # & AU /(%
( &&<5 - -1 % (, (/' &4(,% 6 1*, # & AU &4(,% 6 (&3%(
&(-/ U & &(># !/, (& ' U *(#18 & A& A & &(% [ , #( U (*/(># !/,(& !
& &(A(/(& ' U *# % &&( >% -- (&&( ># !/, (& | U &/ ## 1/1 #=
S#H /(&1 U AE ># 1/ (&' U - -/ % , (#(!' 6 U | # & AU , (
(% /, Cox (-], & & A (#& , (8 -1(1&( ( 11-/ 8 -1( ( * (&
/v %*1#=-&<5 , (8 -/(/&<5 % , & A5X

A 2 %501:004(063)
¥¥Y 6TWiTX0i#i

A 16 (&& A I(## A

°X oX 1, & U (1% 4 %'( 8 -1 5 & 1'U (6 &/V
§X oX '(,(&( U'!' & /5% 8 -15& 11U (6 &/V
AX aX ¢(,( (

ISBN 978-5-4387-0889-6/ X 0O 7 C8ulhA % »° Ayl
ISBN 978-5-4387-0882-7



ABTOHOMHAS MATUCTEPCKAS MPOrPAMMA
(«TPAHCAAUMOHHBIE
XUMUHECKUE N BUOMEAULIMHCKUE
TEXHOAOTINW»

Xumms

Haumonanswesi
necnenosaTenscxmit

Tomckumn
roCyAapCTBeHHbIN
yHuBepcuTeT

Hunpamenue NOATrOTOBKH

PAKyAbTET Xummieckuii oakyAsTeT

Popma oby4eHus OYHASs C SIAEMEHTAMMU
AVCTAHLUMOHHOTO OBYyHeHMs

MPOAOAXKNTEABHOCTb MPOrPAMMbI 2 roaa

fi3bik OBy4eHus Pycckuin

BloaxeTHble mecTa 10

YcaoBusi npuéma

MNMPHEM Ha NEePBbIM KYPC MArMCTPATYPbI MPOBOAUTCS HO KOHKYPCHOM OCHOBE MO 3ASBAEHMSIM
AL, UMEIOLLINX BbICLLIEE OOPA30BAHWE (BAKAAQBPUAT AU CMIELIMAAMTET) NO PE3YALTATAM
BCTYMMUTEAbHbBIX MCMbITAHMA.

BCTYNUTEAbHbIE UCMIbITAHMUA: DK3AMEH MO XMMUM, COBECEAOBAHME.

Marmcrepckas NPOrPAMMA BKAIOHAET BO3MOXHOCTb OBYYEHMs MO MPOrPamMme ABOMHOTO
AVMNAOMQA COBMECTHO C yHusepcutetom Chemie Paris Tech (PpaHums). Ha 2-m kypce
obyyeHne ocyLLecTBAfeTCa Ha naoLLaakax Chemie Paris Tech. 3a nepuoa obyverus no
OAHOM MPOrPAMME  MATMCTPATYPbI BO3MOXHO MOAYYMTH AMMAOMbI ABYX YHMBEPCUTETOB,
YIAYBAEHO OCBOMTL KYPChl XMMUHECKOM TEXHOAOTM U MHXEHEPUN MATEPUAAOB.

KAKOYEBLIE AUCLUIMAWUHDBI MPOTPAMMBI

BeeAeHMe B ME AULLMHCKYIO
GUOAOTMHECKYIO XMMUIO

MOAEKYASIPHbIE METOABI
B GOMEAULIMHCKUX
UCCASAOBAHMAX

OcHoBbI O6LLEeH
UMMYHOAOTHUM

DAeMeHTbl PUNHECKON
XUMMU B NpoLLeccax

OCHOBbI KAETOHHOMN

GuoAorum XuMu4eckue TEXHOAOTUU
XKU3HEAESATEAbHOCTHU
= U AUArHOCTUKU KAETOYHbIX B MeAUUMHE.
cUucTem BuomarepuaroseseHme

MoAeKyASpHas OHKOAOTUS

OCHOBbI METPOAOTUM, CTAHAQPTH3ALMU U CePTUMKALUM B OBAQCTH paspaBoTku U
NPOU3BOACTBA PAPMALLEBTUHECKUX CYBCTAHUMI U BUOMEAULIMHCKMX MATEPUAAOB

Maructpatypa «TPAHCAILUMOHHBIE XMMUYECKME U BUOMEAUNLIMHCKME TEXHOAOTUMY) =

* MEXAUCUMN/IMHAPHBIE 3HAHWUS Ha CTbiKe
XuMum, Gruonorum, hapmakonoruu,
KNETOYHOW N MONeKyNsipHoON 6ruome AuLMHbI

* CTaXWPOBKM B BEAYLLMX MAPOBbIX
yHMBEpCUTETaX

* UNJIOM MEXAYHAPOAHOTO YPOBHS!
* KOMMETEHLMM MO NPOBEAEHUIO

LOKNIMHNYECKWX U KITMHUMECKUX UCTIbITAHWIA,
paspaboTka TEXHONOT4EeCKOro
pernameHTa, ceptuukaLmmn, MapkeTuHry u
MasIoTOHHaXHOMY MPOV3BOACTBY
npoAayKTa

KOHTAKTbI

MeHeaxep nporpammel: LLianoBasosa EaeHa, +7 (953) 928 15 49, elenasé691@gmail.com
3asBkM OCTaBASHTE Ha camTe: smiitsu.ru/ru

chembiomed

* paboTa C HOBbIMU TEXHONOMUAMMN

* OCBOEHME MOJIHOTO LMK/A NOMYYEHUs!
NPOAYKTa: CUHTE3-UCCNefOBaHME,
LOKNMHWYECKIME UCCNIeA0BaHS,
cepTUtMKaLMS, MapKETUHT

(K| chembiomed () chembiomed

00O «AAPAPM)
(r. Mocksa)

Ul

@ ANUKM

o;o DapMKOHTPaKT
®s

UNIVERSITAT
— IDELBERG
WesTrASCHE
Wioneums-UniversiTkr
MowsTeR

BICCAD

@ rpynna KoMnaHun
Biopharmaceutical Company PYRAA-Ko)

Xummieckmm
PaKyAbTET

CAE MHCTUTYT (Y MHbIE
MATEPUAADBI U TEXHOAOTMNY

MPEMMYLLECTBA NPOrPAMMbI

OBy4eHne COBPEMEHHBIM
XMMMYECKMM U BUOMEAMLIMHCKUM
TEXHOAOTUAM OCYLLIECTBASETCS HA
6a3e Hay4HbIX LEeHTPOoB TIY, .
ToMcKa, YHUBEPCUTETOB
lenaeasbepra 1 MioHCTEPQ
(fepmarms)

BeayLume 3apybexHblie u
POCCUMCKME CNELIMAAUCTDI

MHAMBMAYOABHOS OBPA30BATEALHAS
TPaEKTOPUs

boaee 30% y4eBOHbIX AUCLIMNAMH
COCTABASIOT KYPCbl NO BbIGOPY

BoCTpe6oBAHHOCTb CMEUMAAUCTOB
MO TPAHCAFUMOHHBIM XMMUHECKUM
1 BUOMEAMLMHCKUM TEXHOAOTUIM

BEAVYLUUE NPENOAABATEAU I

Kypauna Upuna AnekcanapoeHa
PyKoBOANTENb MarucTepcKoi
nporpaMMbi;

A.§-M.H., AoueHT, npodeccop Kadeapbl
HU3NYEecKon 1 KONNMONAHON XMMUM XD
TIY, 3am. 3aBeqyroulero naéopatopuein
TPAHCNALUMOHHON KNETONHON N
MOneKkynspHon 6uomeanunHbl, HA TIY,
Tomck, Poccus,

Kxbiwkoscka Onua Neoprueena
COpyKOBOAMTENb MaruCTepCKOR
nporpamMMbi;

A.6.H., npoeccop, 3as. naéopaTopuen
TPAHCNALUMOHHOW KNETOYHON 1
MOnexkynapHon 6uomeanumnHel, HA TIY,
Tomck, Poccus.

YHusepcurer lepenséepra,
MeauuvHexkuia akyneTeT, Saseaytolas
OTaenom BpoxaeHHoro MmmyHuTeTa u
WMMyHONOrM4ecKoin TonepaHTHOCTH
WHcTtuTyTa TpatchysuoHHon
MeaunumHbl 1 UMMyHonorum,
MaHHreim, MepManmna.

Paboe Bauecnae Banepbesuy
A.M.H,, 33MeCTUTe/Ib NpeKTopa No
Hay4HOW 1 neveéHown pabote HAN
Kapawnonoriu Tomexoro HAMLL,
BEAYLUMA HayYHbIi COTPYAHUK
NaGopaTopuM TPAHCNALUOHHOM U
KNETOYHON GuomMeanumHbI HA TIY.

Yypuxa Enena leopruesna

AM.H., npodeccop kadeapb!
OpraHM4ecKkomn xumun Xo TTY, spay
MMMyHONOr-annepronor, npodeccop
Kadeapbl natopuavonorum CuerMy,
Y1€H POCCUICKOM accoumaumm
aNNEPronoros u KNMHUYECKNX
MMMyHON0roB, TOMCK, Poccust

Xaiiupux Jlotap Anbdpen

A.X.H., B.H.C. nabopatopuu
TPAHCARLMOHHOM KNETOYHOM 1
MONEKYNAPHORA GromeauumHb! HU TTY,
Tomck, Poceus

President of marcotech oHG, Honorary
professor of the Westphalian Wilhlems
University, Muenster PykosoauTtens
6/10Ka MHHOBALMOHHbIX MaTepuancs
NS pereHepaTUBHON MeAULIMHBI,
MioHcTep, lepmanns

NWIDAP

Universiteit
Leiden

TOMCKI HALWOHATL 6!
VCCNEAOBATENLCKIMA
MEAULMHCKWUIA LUEHTP
POCCHCKOM AKAREMV N HAYK




TecTtupoBaHue
® 4Kypc
bakanaspuat

11 2 cemecTpbl

- TSU

PY 3 n 4 cemecTpsbl
Chimie ParisTech

* 5cemecTp

® CnPT

. CTaXKupoBkKa

‘6 cemecTp

® 3awwuTa A
2 punaoma \

(TSU, Chimie ParisTech)

TBOA

obpasoBaTenbHan
TpaeKkTopuA

% ‘;A_

Chimie ParisTech + TSU

MexxancumnamHapHan
MarumcTtepcKasa nporpamMmma

9’ 'ﬁ’ ABOWHOro Aunaoma
«TpaHCAALMOHHbIE XMMUYecKkune
“n 6MOMe,ﬂ,MuHCKMe TEeXHO/1Iorumn»

Chimie Paris

mxmmmn-clnh <
Tomckuin ~
rOCYAapCTBEHHBIN

yHuBepcurer 74

ParisTech

Chimie ParisTech (PpaHumn) -
dpaHuy3ckas  BbICWAA  LWKOAa,  4YaieH
obbeanHeHua ParisTech. MNpecTuykHoe
obpasoBaHue B HamnpasieHUM XMMUYECKOWN
TexHonormm

HanpaeneHue nogrotoBku:
TexHnyeckoe

YcnoBusa yuyactua:

1. CpegHuii bann ycnesaemocTu

He Huxe 4.5

2. PekomeHgauma pgekaHa darynsteta/
Hay4HOro pykosoguTens

3. YpoBeHb  aHmMNCKOro/dpaHLy3cKoro
A3blKa He HUXKe upper-intermediate.

®dopma obyuyeHus: ouHas
MpogonxnTenbHOCTb NPOorpaMmmbi: 3 roaa
A3bIK 06y4eHun: GpaHLy3CKNIN, aHMIUNCKUIA

Mpn ycnewHom OKOH4YaHWUK MNPOrpammbl
ABOMHOro gunaoma, ctyaeHTsl Chimie Paris-
Tech gononHWTENbHO MOAYYalOT CTeneHb
marmctpa B TIY, a crygeHTtel TIY
A0MONHUTENbHO nony4aroT cTeneHb
«Diplome d'Ingénieur de Chimie ParisTech» B
Chimie ParisTech (cooTeetcTByet creneHu
MarmcTpa B 06/1aCTV MHMKEHEePHbIX HayK).

WWW: http://smti.tsu.ru/ru/diplome-ding-
enieur-de-chimie-paristech/

TenedoH: + 7(3822) 78 56 21

E-mail: gulnara.voronova@gmail.com



KH>?J@:GB?

LUNG NODULE ANALYSIS AND DIAGNOSIS OF PULMONARY FIBROSIS THROUGH DEEP
LEARNING
N.J. Francis, N.S. Francis

IDENTIFICATION OF BRONCHOPULMONARY LUNG SEGMENTS THROUGH SHADOWING
AND CONVENTIONAL NEURAL NETWORKS
N.S. Francis, N.J. Francis

SELECTION OF OPTIMAL STABLE HIGH-VOLTAGE POWER SUPPLY FOR PHOTOMULTIPLIER
TUBE OF SCINTILLATION DETECTOR
R.E. Kelsingazina, A.V. Vukolov, E.A. Tymoshenko

KI?DLJ:EVGU? A:<BKBFHKLB HILBQ?KDH=H IJHIMKD:GBY B HLJ:
KLIMDLMJ *$1 ,1*$1 <UJ:S?GGUO G: K:INBJH<HC IH>EH@D?
D = :dk_gh\ : < FboZce _gdh : K ?]hjh\Zz

IHL?GPB:E >BWE?DLJBQ?KDHC FBR?GB 1JB H;EMQ?GBB WE?DL.
< NHJ<:DMMEF?

| < :e_dk__\kdbc D B DZjih\

HP?GD: LHQGHKLB HIJ?>?E?GBY AG:Q?GBY Q:KLHLU HKGH<GH:
KB=G:E:
X < ghj__\z
FH>?EBJH<:GB? J:KIJHKLJ:G?GBY IE:AFU < WFBKKBHGGHF D:G
NHIJ<:DMMFGH=H IE:AF?GGH=H BKLHQGBD: WE?DLJHGH<

I :g”j_cgbd F : ;Zjfbg D : <Zkbevd_\bgqg

:GK:F;EB G?Q?LDBO DE:KKBNBD:LHJH< >EY :ML?GLBNBD:PBB II
IH IJMDHIBKGHC IH>IBKB
K G :jbfibeh\

IHKLIJH?GB? G?Q?LDBO DE:KKBNBD:LHJH< JMDHIBKGUO IH>IBK
K IJBF?G?GB?F F?L:W<JBKLBQ?KDBO :E=HJBLFH<
F; ;ZjrzZfh\z

FH>MEYPBY IHD:A:U3EFHFE?GBY < IH<?JOGHKLGHF KEH?
WE?DLJHHILBQ?KDBO DJBKL:EEH< IJB HILBQ?KDHF BG>MPBJH:«
<HEGH<H>GUO KLJMDLMJ

. > ;_aiZeuc

J:AJ:;HLD: IJH=J:FFHEHKH<H=H <<H>: WEBRKBEH@?GBY
>SEY WNN?DLB<GH=H A:IHEG?GBY F?>BPBGKDBO D:JLHQ?D I|:PE
> > ;h]"Zgh\ B K >_fqg_gdh

:AHLBJH<:GB? LBL:G: WE?DLJHGGUF KNMT>OEPH < : DRAVWM

? . =\ha”_gdh > ; Ahehlmobg : < Lxgvdh\

><MODHGLMJG:Y KBKL?F: IH>QBG?GGH=H J?=MEBJH<:GBY < B(
[J?H;J:AH<:L?E?

B ? =_"a_gdh

IJBF?G?GB? IHIHRDH<UO >JHKK?E?C < |J?H;J:AH<:L?E¥PB IHKL
G:1JY@?GBY

| < >fblj_gdh

=HEH=J:NBQ?KDH? NHJFBJH<:GB? NHLHIHEBF?JGUO >BNJ:DPBI
HILBQ?KDBO WE?FXGMIQLLHF WNN?DLH< ><MOIMQDH<UO <A:BF
< H >he]lbj_ \ >B >m~ghbd

J:KQ?L L?IEH<H=H IHEY :GH>GH=H WWEHI@ GHE: DHGNB=MJ:PBB
1JB ;HF;:J>BJH<D? H;J:LGUF BHGGUF IHLHDHF < NHJ<:DMMFGH
BFIMEVKGHF BKLHQWB®DLIJHGH<

H L_j_obg : K >uoh\zZ : < DZazZdh\

O:J:DL?JBA:PBY FHGHDJBKL:EEH< L=K >EY A:>:Q G?EBG?CGHC
Y @Zfmk > F 2?2 h\

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*

11

14

17

20

23

26

29

32

35

38

41

44

47

50

53

56



FH>?EV >EY HP?GDB WNN?DLB<GHKLB WDJ:GBJH<:GBY PBEBG:
DHJIMK: K >BWE?DLJBQ?KDBF A:IHEG?GB?F
B\Zgh\ 59

L?HJ?LBQ?KD:Y FHNHENBIJH<:GBY HILBQ?KDH=H K<?LEH=H

I JHKLJ:GKL<?GGH=H KHEBLHG: < NHLHJ?NJ:DLB<GHF GBH;:L?

K MQ?LHF <DE:>: IBJHWE?DLJBQ?KDH=H WNN?DL:

G : B\Zgg_gdh F G =Ziizjh\Zz > D JhfzZg_gdh 62

WE?DLIJHEXFBG?KP?GPBY HJ=:GBQ?KDBO KH?>BG?GBC K L?JF.
:DLB<BJH<:GGHC A:F?>E?GGHC NEMHJ?REEDGPB?C <
G <BafZceh\Z HXh" 65

=?G?J:PBY WFBKKBHGGHC IE:AFU FBEEBK?DMG>GUF >M=H<UF
< J:AJY>GHC YQ?CD? NHJ<:DMMFGH=H IE:AF?GGH=H BKLHQGB|
: < DZazZdh\ : < F_"h\gbd L W Xe~Zr[Z_\ 68

H <EBYGBB J?@BFH< WE?>EMMEHHEH <HA>?CBLKBY¥D:GB?
:EXFHHDKB>GHC D?J:FBDB < NHJ<:DMMF?
< < DZjzZzgkdbc : K Debfh\ :: A_gbg 71

HIJ?>?E?GB? <:@GMHXA/MBG:DH< I:PB?GLH< >EY HP?GDB <?JHYLG
J?ABKL?GLGHKLB D IJHLB<HLM;?JDME?AGUF E?D:JKL<?GGUF K
? < DZs__\Z 74

KH<J?F?GGU? BGKLIJMF?GLU IH>>?J@DB IJBGYLBY <J:Q?;GUO
G: HKGH<? :G:EBA: 1?J<BQGUO >:GGUO 1:PB?GL:
? L Dgya_\Zz 77

KBKL?F: =B>JH>BG:FBQ?KDH=H FHGBLHJBG=: IMGDL: =EM;BGC
A:OHJHG?GBY @B>DBO J:>BH:DLB<GUO HLOH>H<
H G Dhdhj_\ =b[Z"mebgZ L : 80

:<LHF:LBA:PBY F?0:GBAF: G:EH=H<H=H :>FBGBKLJBJH<:GBY 1J
I JH<?>?GBB 1J?>IJH<?JHQGH=H :G:EBA: G:EH=HIE:L?EVSBD:
K DhelZck > B Lbfmr 83

FH>BNBD:PBY G?CJHK?L?<HC FMNE¥F2>ER 8H<UR?GBY WNN?DLB<G
K?=F?GL:PBB BAH; GRIL?
D : Dhklbg K : K_fzgh\ 86

HLH;J:@?GB? =?HF?LJBQ?KDBO K<HCKL< H;T?DLH< < FGH=HMJ
DHFIVXL?JGUO FH>?EYO
FB Dhq_jlbg 89

F?LH>BD: >?:GHGBFBA:PBB :<LHJ: BKOWM>GKB=HKGH<? F:BBG
HIHIGUO <?DLHJH< B :<LHF:LBQ?KDHC NBEVLJ:PBB IJBAG:DH<
: < Dmjlmdh\z : K JhfzZgh\ 92

B>?GLBNBD:PBY DHFHEY¥AH<:L?EY KBKIMHFGH=H >HF:
G: ?KL?KL<?GGHF % AUD
< K E_hglv_\ 95

L?0O0GHEH=BY IH>;HJ: P<?LH<H=H J?RAGBYJ@E®BY
J:;; HLHKIHKH;GHKLB KHLIJIM>GBD: G: HKGH<? MGEHBBH®=HVGH=}
KHKLHYGBY

: > Ebl\bgh\Zz B G =Zgb_\ 98
DE:KL?JBA:PBY BAH;J:@?GBC < =JB> KBKL?F?
H < Eh[Zgh) 101

NHIJFBJH<:GB? IHDJULBC G: IHEBIJHIBE?G? F?LH>HF BKI:J?GB"
D?J:FBQ?KDHC FBR?GB BFIMEVKGUF WE?DLJHGGUF IMQDHF <

: < DZzZazdh\ : < F_7~h\gbd : < Gbdhg_gdh 104
COMPREHENSIVE REVIEW OF ROUTING PROTOCOLS IN WIRELESS ADHOC NETWORKS
Zh. Nurlan, T.K. Zhukabayeva, M. Othman 107

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



DHGLJHEV KHKLHYGBY H;T?DLH< PBNJH<UO IH>KL:GPBC K 1JBI
G?CJHGGHC K?LB B =J:NBQ?KDBO MKDHJBL?E?C
K IThih\ B ? F_gyceh K = Dmag_ph\ 110

FH>?EBJH<:GB? M=JHA ;?AHI:KGHKLB BGNHJF:PBB G: HKGH<?
IDEFO

Ojbklhex[h\Z 113
BKKE?>H<:GB? K<YAB |:J:F?LJH< WFBKKBHG BHWEEDABHGGH=H
IMQD:
<L Qzg 116

BKKE?>H<:GB? <HAFH@GHKLB A:SBLU HL K<?JODHJHLDBO BFII
KBKIHEVAH<:GB?F A?JDKBWEFRLIBQGHC F?:G>JH<HC EBGBB
2 ;Q_jgbdh\z 119

:E=HJBLF :<LHF:LBABJH<:GGH=H <BANHVIGHHH K<Q FBK
K BKIHEVAH<:GB?F DE:KKBNBD:LHJ: G: HKGH<? FGH=HKEHCGH

;7 < Rbjy_\ : < ;_ajmd 122
J:KIJ?>?E?GGUC I1JH=J:FFGUC DHFIE?DK IH J:KIHAG:<:GBX GHL
: X Ydbfmd F > Ohehih\ 125

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



! " #$ %& #($)$
*+ , -0

L #S % & CH()
& & -
12 3456787 19 3456787
15:;6<= 4:>?@?A8BCDE A?FC6B >B 6 G>7H6?@ 9 |
15F8?65DE6<= 877DCA?@5BCDE7>8= J?K7>8= L?DSEMGB@C478BCB
N?7780 P J?K7> L4 QC6865 #$ #($)$

*+ , -.10
I"#
$ % &
( % %
% % )
)
./01234/51.6 R R + S
R R % R
R TUV R R & R
& R S R R R & R
R R & R R &
& R RS R & R
R & & R X TV R
$ $UY
R & T#V S R 1z
S T(V R S R , , R &
Z R W [ ) S R
R R & R
R R S S R X TV R R R
&
S S R R TV S R
R & S
7/8129 :.2 748.1;1<5796 R R ]
n X TV X s _$ S R R

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



& T#V R & R R
R R R R R R R

R S a R & R
S b R R S R S Ua R R
* R R R R , &
R , R R & U\u R
, S R ! R & -2 & SR
Z R & & w , & R
S la R &
b TV S & R
& R & RS R R & R
R R R R R R
& R S RS R R R
c b d TeV R & & b RR
oo W T.U$V R R » TUUV R &
s & R R & W @ABCB B R D R
& D & TU/ U#V R R
» & R
Feature Extraction
Subset 1
v
Subset 2
module
: Output Image displaying pulmonary fibrosis
Subset n T

_ Pixel Manipula-
Train images according to tion
their similarities

*+, E I"#4=8D #8:0#:8" =7 #5" FG"81>> H=8D=+D,'33

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



=1.4;3951.6 & R R S R RR c c b

W Tev R ,, " W & RR T.UY R & &
R Rf TV S & S
&R R
U " Z , fz ‘/$Uea Z R &
f "~ dR " U#tetU)#
gg & &g" R /U $e /$Ue ! R
] h Z b]d Ra‘/$Uea R X * R
R bXX ** /$Ue R b R X O He+(
X U$ USS$ g. e+#+#U.+.USSe+-'#
i& j Y$U' d a X S R
k b**x dR b #) ) ULIURU/
m bj ‘I$Uea Z Us$ b X R R
X b m X a
f " X R " d , ‘/$Ue & UaZz
& R + R + R" ~ dR
dc d S % X /$Ue d Ja Z R R"R R
Us UsU'gi  /$Ue $/ $Ue
ff R do m~» /$Uea* & IR R ,
R R R b! bX z + b U+ b
b “ba X S R U U #le
h p f f " h IsU)a  ]%’c R *"& ¢
b X Uu# I U®#).
us d] » f $U_a b & R &
R ISU/ b*** X d R q* f “bXd*fa
Uu m * R d /$U a b b ™ c¢* R %'c
R R n U_uUss/._r
U f o RX R mY/$U a n& & R
* r bR
n US's$#/f [ “Ul'a
U# " Rd hj m * “/$Uea d n "d%zl & Z
& +" d Z b R b X d

Z " b[d%za U$)#+US$"

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



LS %$& '$()% * '+ $,, &' %

*-$+$./01 ! N #S

()% #$ )% * 2
01 2345676 08 2345676

%&

H($)$*

049:5;< 39=>?7>@7ABCD @>EB5A =A5F=6G5>?1H
04E7>54CD5;< 766CB@>?4ABCD6=7< [>J6=7< K>C7ABK5I5BBB367ABA

M>667N O I1>J6= K3 PB5754 #$ '#($)$

+

- . /

3
"t
$ % &
' ( % %
% %
)
456789:5;743 Q- & -
& - - -
R- - ST - - -
u u -
- SVT W
X .- SYT & - R
- - - SVT - & & - -
&
W OW
U u - U U - &
- - U
- & Q[ W S\T &
U SVT , -1 -U Q[ W S\T
U -
- - - -U- -
- - Q-&-Z & - AQ Z*
g $1% &'(&) *+,-.# &/01 23 $43 5(6-78 2" " 9.-%6, 8"%*



6<;4:4= <5< <48 94:5:74<>573 & S# T -
S(T& - ° [- W -& - a

b/\*

Warped Region Segment 1
P ——

¥
- Segment 2

L]

el L. CNN Y u

Segment 3

1. Input Image 2. Shadowed Region 3. Compute Features 4. Classify Segments

5/6 7 89:; <=l >??"@#/A" 5BC@#/DC/C6

. u -- ] u u
S#)T Z Q[ W -C QI
W I - - - - -
- L & -U && Q[ W \
U-Net R Mask

Outputs: Softmax . Bbox

Deep
ConviNet

4" U W KERAS

Projection 8

R i
Conv Feature Map ROLFsatlyrs: Veotr

For Each ROI

5/6 E =DFG/C9#/DC D? HID =DCADJB#/DC9J !"EXQJ !"#l

6@8;:5;74 <48 @6A76B<4.@3 -U- U -
& & U -& Q[ W
-U -U- -1 -

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" "9.-%6, 8"%*



- U - Q[ W -,
SV'TR -
L.L =L «m N Lgpss<N Lrg:
c Loy o L d - sV T Lepsee. SV$T Q[ wd
&& - Lro: SVS$T - -
74:>9C;743 - & -
- S)T + - -
- R -
U & & - - U -
U U -U - -
Vo] e MN$VY* Z V$ R W - -
W R A W *
\ 0 W% ] NSV KL Z u-" - JuU-
z R[W,R [ W OAR[WE #
\%
# gh Z R g ["-*N$VY* - W + -
+- RWW ++ - R -W 0 H#Y'C
W V$VSS ij_Y #2V|VESY,'K#
( i & &i" - V) $j\$VyY ! -
) 9 fhi ] Q[ [ Z N$V_* -
- U w [- R
w -W , -R [RWW R \$ R W mé& W mw
w - & VV\V# \$V_ - RR R R & \$V_ WV n
A\
| NSVYE - - [RWW R
_glh fQ MNEV'* Z - - R +++
Y 1+ - 0]  A$VY* ] Q -\ \$VY
i U NSV *l R - - % yd p.pl
' [ [ [ Q -\ \$VY
V$ W - Q & g Q -gu Z Agv_ o+ &
U & & - 0] R+++
[- R #oY V)$nV"#
WZ me"W g ee fm g MEV_* #Z - - U
- - [- R vV (®n)(

"% $1% &'(&) *+,-.# &/01 23

$43 5(6-78

. 2|||| n 9.'%6, 8"%*



"'#$% &! "#$% &' "#$%

$ % &()%*

g (

Y+ & $ " $$% - !
01 23456789:679; < <=>?4?@ 1:; A6B?C37>7?

D9=E7FG H=>?@7?16J34K L M N3H3073@
D9P6?794K7FG 655431?7@9J34K5>6G A?B5>6G 0?46 FBQ/6HE3®3H56J3J
0?556R A?B5> OH S37679 % &'()%*

+

"#$5%E&'(
0 1
1012345062/7 T ]
W
+
+ Vv
] \Y/
T U \ T
T T T TW
\Y/ T \

T T
T+ T W +
T
\ T T
uT TV T
T \% T

w VT ‘[abT
TW XZc WV T

"% $1% &'(&) *+,-.# &/01 23

-

y+)- !

T \%
w T T TT
T ++ T T T
TW XYZ [ TT T
T
T V T T V T
T \% V. X%Z #
T
T TV
U T[ T VvV T
T \'% T
] U
W \Y
Y T V
vV T
T _+ T
W TV +T
TTV + TW W

$43 5(6-78 . 2" " 9.-%6, 8"%*



T v
T T W W Td d T e
U + Y,
T VTW V a'b T
ay) “eY)h Vv T T
T TT v
+ w T XZz\ T
" T W T T ! "T T
vV U T f T T T
TT a gb T v T
Y% T T TV T
o TT T
T VW TT E TV TTW o f K=o
TT 7 T TT "W
T T \% a w ))-g b
T T T T
W+  + T T TV W
T T TT
T V. T T \
TW YY) T TV T
T TT T T T T X.Z [
w Y, " V] w
W T VT T U w w
Y,
86/ 98107 W W T w VT T T
T Y % T '
Y T ey. \ T
) %)) h T VV 4T T Y,
T UT)Yg T T T T T +
T W T T W V Y% W
w T T w T w
w Y%() V T T T T
w T TV T vV VvV
% W T U iy VT T
T v T 1&(0). “+ TT
w T TT VT T [
T T WT w T w T +
W T Y% Y% W
W TV

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



Y Y%+%) W T e % i

T w T w T T
\% T \%
W \% TW w
T \% f T * W + w \% )). g
K))Y gl X&Z j T U \Y w
w T w V. %%))) V
114<0;7 YWT T \Y
\% W \% %W T vV V
f \Y ' U \Y T TN
WT \Y U
2/5<4;62/7 w VTW T Y T %m W
T w m T V T W
f T# T VT T Y T %
+ T T W T T T [
W ] T T T
5=/2><:3?@:/07 nJ TT W a %b T
. LT
Y o V I T o " c$ ! T
f + TV + X
z IwWww T I I 1)-&*)('Y")) . ** T T T
[ *% c V %)Y  %&+%p*
% gq coc T + WX 4
www T [ . )%&.-'YN)Y'-- q T
ST %)Y Y+
VT )T ) S c TV T
T \Y w ! X
z Iwww T I [ 1)-&*)(Y&)Y*&. T T T
YY( %)Y&  *p+-Y
( 7T t uT [ T T e"V VvV T
$ Y-*( e %()
! T [ "oc n \
%))( eY..
& C j Il W 1%)Y-)().Y('p%'l jiT I
+T T

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



% # # & '
(& %# ) *+ 4+
/0123 140567890123 :70

HE%E&'()* +%6$% +% &Y%t - B &)*'() #. #H#, ) + (% &', ) )
H&I(%t (0, ) #H)SSL (% #I2#()'%
. < =>?@674 = A B25123@6>7 =C /97D741
C:2@6E2F2: CGH@D42?7D ID7F JD C B C516K1D74
L70?> CEIE@ M624@D?2EN 7F O76ED73 CN2B@@?EBRRIKPG 2?21 L70?7> Q@626 ?ED *+ ,-*+.+
/"0123 140567890123 :70

S
#
34546748 <1RST6<IR U V VIW VX
# & WY W 1Y X !
4 # & =3<1RS=3R L# & #  Z[" W \P
B && & ° w4 # &
uu U \a - W "
' <1RST6<1R X W
W# & W & W # ny T &
\an &\N & . Vv
& # U
W 'H# & W # 'ny T &
& <1RST6<1R X !
9:;<4=7>46?@AB6@C D@;?B8U <IRST6<IR W
(Ibcd %[ W & W e*,. # f
&#t \*A X V & BgOAJ'# # !
X Ul & <IR +. ## & U U W
& &# T6<IR h- #i W U # <R X |*# & U
X & "<1R C2" ha##i & "<1IRB9 #h+a##i
# & ! ) X & *+##
# W ' # & &
<1RST6<1R V# & & W &
W # WW #W U WYy &# I #

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



YH W Uuwy W# # jkl,# * '#UWYlau W W

W o#  my & Yomi &  &hmi W# &
| # C5201KnG MA"ao++ w dp+ # MY &
! & q ) '
1 # U L # # # B MY
& & UW & & # v W # #

4EFAB?@?G # W # il Y T & U WY
&s X I # tmul] # ]

€O CTOPOHbI CTPYKTYpbl Gan/inGaN
T T T T T T T

CO CTOPOHbI NOANOXKN
T T T T

OTH.
en.
03
02
Pt ! L L gp 1 0| T T R R B
W0 #0030 60 @0 0 50 80 850 90 W0 #5030 350 60 @0 700 750 80 850 900
A, HM A, HM
OTH
en.
o 03
2
=
2
2
2
e o
=3
T T S S S SO S gp 1 0| T T R R B
W0 a0 0 350 60 @0 0 50 80 850 90 W0 #0300 350 60 @0 700 750 80 850 900
A, HM A, HM
OTH OTH.
en. en.
L 03 03
P
z
=
2
&
&
g o
=3
Pt ! L L gp 1 0| T T R R B
W0 #0030 60 @0 0 50 80 850 90 W0 #0300 350 60 60 00 750 80 850 90
A, HM A, HM

"0# *# +,-.1012345- 617()(89)/( 9,/(:-).9;9 9/01<-4 (=>2=)/02./205 @ 7501A-449B
41)1,C(0979B ,9>29<.-

w # W * ++  pt+ w & Ny
T & &mi W VvV & # # # +- U & &hmi
w 'Y # & &# <1R ST6<1R VW &v & u+]p
# W &# W &# 'IlY T & & UWY w W
h ] i W g h ] i : &
Y# w & Yy & wW# & " h
] i <1RST6<1R h U i
r # w # 'y & UWY W# s
X ' # tmul] # a

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



VIV VA

OTH.

T
“:\!VNV\'\{\NV\\XA\/’\«I:\/\;\ (VAVAV.
en. S

obpasel, Ne 1

CANAANA A
OTH.
en.

AANANNAY
TAVAVAVAY

AN T
N,\,,‘WWJ\N\/W\/\/f\/ VAVA v

en. o

obpaseL; Ne 2

NN
ViV IV VY

obpaseL, Ne 3

| \
EX— T w0

ERCG]
A, HM

'()# D# +,-./012345- 617()(89)/( 9,/(:-).9:9 ,09,?).

W W &
w W# & &W \
4+ # U & %mi W
W &v % u++p 1Y
hi] I-i V& UV #
@:AHD4674 % # U W#
U wy W w w
\Y <1RST6<1R W
(U !
[ Y # W & at]o"at]p
([_h  L'ap"]*+*" ! w#i

] C73E162B C7D@F P 1131:27? L 16K /693&K F3x1RS=3R 26E@9DIE@K H57E762:? HEB&B7D0 F7D

‘D s‘?u, HMGL“ ‘0’ ‘(59 X‘W S‘E
14(= >2=)/0?./205
41)1,C(0979B ,9>29<.-

w0
A, HM

ny & Yeami VARV

X # W
LY # & &# <1RST6<1R
&UWY W W

U WY la
uvvea w &
# U &aw
VX q' # !
uw & (

h I -]+ a+]oS*, I -jjpj a+]oSj pi

G3ED14273@E 16K 42?22x3@ ?H@:ED13 DG4 gHE2: BTyld® HH 0]doo

@ 7501A-449B

\%

a z ' <1RST6<1R
X ! S \% ~S { &
| U } $ $ )Y SS W &
s U W [W da+t]. d% jS- d ao,daco
- Y W # & '
<1RST6<1R X ! \% NS Y U
{ & $ SSr #
& # ~TT " I Y h]d]
&U &a+], i a de]d%# " at], d ]-d]-.
* 8 f_ COVH# Y Y <1R"
# U \% ~S f $ zU } SS
" # U da+la dl,hlid .d.
g $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2™ " 9.-%6, 8"%*




P ! # $

% #° 1 & (NG
,-/01 /123422563078./01 69.

I"# $%$ %& %# %% ')
"0 * $++)
. <1234225430=> 7 >/@A95
B602CDOE06 BFA2@5049@ :@9E G@ ; < HF@1950D40C
J9.43 BD/D2 KC052@40D= 9E LOCD@91 B=4D2426D@8IB064 MF440/ J9.43 N2COC 4D@ '( )*(+(

,-/01 /123422563078./01 69.

<01 O P Q R ! Q P Q!
QR $ ! 1STU $ Q! P
PV #P# SWU V XY™ # Pl Q
1V Pl X$ " $ "XYQRR ! Q #P
$ ! $ Q RR ! $ 1 |
# # P P! $
PIV Y R 1 # P "pL#
234-506-/789:/8; <837:1 Q! L1 T 2% T[ !
Q! 111 PlY # $ Pl W
#XY R Q$ X IS\ P# " H#XY"
1V Y # #o# ]! "
P *$ o # LA + P #
# OR I" PIY Y X Yi# V) _#P # |
P VP RV $ ! X XY! P %R
! # W R P #or
#v Pl # $ ! a 1A
Pl # XY! R! RP P ! v
$ 1IN RX # SU  #v "OpL# !
P " RX # P P X

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



PHSY &" (" (S, " M #7-%$01-(2 3 %$-(4'

-=>0:78771 R 1A I P # a #
P! P Q Q P # a
pr 1P ) P # \V # VY
v $! P!
" P Q QS+U vV X
a A ! / 5 v a1
cs # ! #lg P Q b (" 5c$ #
# #P#S$ # #
W P! P #a # A P !
#XY #V # V P # a ZT[ d
Pl Q QP a I
P! # \ R I # Pl #
Q A ] XY P WR
Q ! Q Q I pPlV "
1A S R AX $
$ $! X I P! IR P!
Q $ RNAVERRY; # % $
$ ! A
g $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2™ " 9.-%6, 8"%*



800 T . . . T . .
1000

30 -30
600 s
800 s
o e ul] d
20 & -20
@ 600 - = 400+ ——2
S =
5
400 1 L10 200 110
200 4
Lo & Lo
0 T L T T T ¥ T T T ¥ T T
3 4 5 Ua kB © 3 4 5 Ua,kB 6
6$7 6*7
8 9(0:-$ 0(; 67 +$&"%-<2687 )H'+"- -<2 6=7 /(%"-> $0< ? % %$-(4(2 6$7
4$+>"4(2 6*7 # @"-"2
%R V % "e e ! Q
f Tg-(h-((T"(
T P 1N ] i Nk ji #
Q I Q! R oot dld% ¢ w(T*

cf'Z*¥[ c] +c'h

W HF@1950D40C ;< m34 ,n 0919DF3p0C GH $HEEBSMD126D9@ A9D2CDO/1 9C q2/.-Al/4.l E9@.2I q=/
E9@25/6FF.-A@244F@2 A1/4./-6/Dp912 2126D@F@ER2N. ¥ @C/1 9E :p=4064 G <AA102| :p=41064 c W(
c;91 +T c: *((() Z+AA[

* s ] O ti O OR o#
p Q$ O " Q T
1P s Q P cW()c )f)c] TOcTT(
jit P! $ ci P Tg cT+

+ 0919DF3p0C GH HF@I1950D40C ; < m34 ,n r@®@DpAE 4269CI/@= 2126D@9C4 0C g2/. A1/9C82C2@/D0
0C4012 /102126D@06 E1/43 g= E9@2-5/6FF. g1 21@6D @9C 49F@62 Il :p=4064 9E :1/4./4 ;9T
W' c: (g*+(W

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



" # o $% &'$%(%
)*+,-. 01223, 45.-,6&7'89+,-. 11+

"# $ %
<5 = >/01223
?:-2/@-A-: ?5B213-C;1 >CC-C@,/@ B1;A DER3> >
H;+Cl ?7@,@2 J/-321C-@K ;A :;;/@1;. CKC@2+Q @ 0+-:C L5CC-, H;+Cl M2/-/C@1 $% &'$%(%
)*+,-. /01223, 45.-,6&7'89+,-. :;+

&"*+ N O O PQ
R S T UVW
SR R S XY R
S uzw [ ! YX RR
S\ OTS UW ]
X O RO
o] S R SR R S XY
S X O A _‘ab
,-./'0¥1)2345)36 73.25+ T Q R
S ITT S X XY XY \
R @] RS o] R
S S XY
R Q ! \ c
R R \ R
o] a R S R ]
S OT usw
R S S d% $%% e UW R S
U&W a |\ V$%% e N X Q @)
SR R R
Uudw S R
| R R S
‘a S d% d%% e vV S S R

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



Z %% e eT
RS

&%% e

60 —

00000000,01 0,01 0,01 0,02 0,02 0,02 0,03 0,03 0,03 0,04 0,04 0,04 0,04 0,05.0,05 0,05 0,06 0,05 0,06 0,07 0,07 0,07 0,08 0,08 0,08 0,09
IHE 06 &) (H(+ -/ +0 & WH1+828 2+ #44 3455 167
'8945232:+ " S R o S
S QR R \% S O
Q Q S
‘a a S
T  UTW Q 0 S
oT R T Q
) &% d%% e Q O O S
\ S
b &%e RS 'Z( e
&% e ‘&' e
N R \' Q s UZW a X
f g T O Rh
S
[#8* 6#
O9+& O(FL+#, &: BY%H &"()(*(+ , # 089< & +&=+828 9  &+#
a ) a
e Q i e Q i
4% % $9%% % (
6% % $(% % $$
VZ% % (%% % &
V(% % (% %d
Z%% % &%% %7
Z(% %% (% %
'%% %" d%% $7 VS
(% % 76
g $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*




00000000,01 0,01 0,01 0,02 0,02 0,02 0,03 0,03 0,03 0,04 0,04 0,04 0,05

T T e 196,19

157,143 1

137,143 -efefeieietrert

0000000,01 0,01 0,01 0,02 0,02 0,02 0,03 0,03 0,03 0,04 0,04 0,04 0,05 0,05 0,05 0,06 0,06 0

8
+0 & W*1+&2& 2+#*# >?7516 3#7 @55 16 387

#

4 THS % &M()(*(+, # 989< & +&

+&2& 9&+#

S

&% e

3-4;7)+

X

(%i

aR R

KY
QO ROS

& " $6 n6 "N Z%d"ZV%

NZ%%

mS

IIcS

Z%%d ™ Z%

AN

o]
AZ%V% AnV_ZVb AN V'VAV"

SYY O

ggq * k eraN Z%%'

RY

paqq

II'NR
AN &*&&

kY

_($b 7

NZ%VT An $

N (V¥(d

ck

j

rQ N a a

&

Z%V& "nV*Z "N Z26*Z

It

k\

Z "N Z6"V

pq

Z%V7 N

NZdz

Ak fN Sg Ved

. 2"" n 9.'%6, 8"%*

$43 5(6-78

"% $1% &'(&) *+,-.# &/01 23



% #! " & ()
-101 2/34450678./01 97

LT HS% &' $( ## )("
L% )$% #'%)
1 1<=946>703 @ : A/9.0< B: C/D013450>?
E>04<F0G0> E7H4950DI9 J7<019 94D4/95177/ DUBBI<F K
MI.D3 EF/F4 N<0549DOF6 |G OI<F9I1 E6DF4.D HKAPEEK0>D QMNENPR P7DDO0/ MI.D3 SA<PBF9 (
/01 2/34450678./01 97

%*n)n

+-0 T U" Vv $ Vv UW # "XU
U Y XV yd)\ #o# #
XU A A HW # $ !
Z\ U Z*\ $ ] u Vv
W Uuw # #1U
V$ VV $ ! " U
| U# N
W] # [ ®p -Z\c $
AL # " A U BYY WS - W
A A $ Z+ # oA IX
Y Ve V" Y " )\
AZV" U $ ! "# W #U U
1$ ! u s ! HW " U
X AU W "X
#" U # $ U #U
u $ U
1/23./, 45-6/0 d  # # "W # " U
Aoza\ T U
"4 $1% &'(&) *+,-.# &/01 23 $43 5(6-78 2" " 9.-%6, 8"%*



# 0V u# 1! " -

U W # ""U X X# QR " X QR "  $
" U U # U " UX#
nOXH# W# U " !
U# A d ! $ w
" " # "X " # " U 1 ##
" # $ #
#oo# " INVIE $
" Za\
e f#"" "U X #
I X "U $ A ]U g" *bh" #U
Y% $ u"u
P-Q  QFF oR
Qk q PR
! ito# HW]L " i"# $ ! jk (i
$ #"Oo# H i HW] # iU#$ | it ## X
$ ! " $ #"Y
| .Q | " - Q OR
Lt m# i s
,7869:3:; 45-,6/<5+3./=0 [" " U
$ ! AW w " "% " U
" W]V" V. X X#"U QR m*arf( j" X "U QR M + |
"8 m($j #wW] "# m_(
o
‘\ﬁ
Q1,0-
$%& ' ()*%&%+ &% ,-.,/0.%1 2%)+0-3) 4+%&&%,..,5, 6).)7) 6 83,-190..,&-% # 5%
87,-.,&% 4+%&&%,...5,-,6) ! : 83% 6,-,3<= ,>0&80?%*)0-&1 +)6&%+)7@.)1 87,-.,&-@,6) 8A?6)
*63,8&8,*030 - 83,-190..,&-% 4+%&&%,..,5, 6).)7) B'C#: DEC! F,76)+%8,6)G).<
46&803%+0.-)7@.<0 2)..<0 63%*<+% H 2)..<0 3)&?0-,*
$ # # " " Ay
vV o#"U 1X O X$ i

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



o#$! " U t# $ ! ] \Y
f #: b m p" u # U
$ ! v oAt # # " N U#E U 2N
" U $" " U
3>67@,/,0 %U " " Wl# U X X X otuU T
# % Y ! "U #W]#
f#*° "U | X 8 " "]
U U $ ! " W] w
" U \Y, $ " u o f
U "on N Y Y U W W]V#
nod P "OHVT W X X X "u
~U$ !
%™ " 1 %ce ql-*-((*(+
[ p - # AN b \% Y r
& N # O i S
_ m™ #$ - b t T U d#
d r i o [sa*i'(l
* u u $ b u i U [saail"
d c Y $ v " $
"U $ ! " bd r % "bb v
Y YU i (i |L_g_id asil
+ C "u $ b X d
u T r f i u- - [i_n

) A/3445 K w4<49/F0I< IG ?0x? Hly49 =4<DOF6 A4-APRE / GI945/>77.-H94DD794 H1/D./->/F?1=4
414>F9I< DI79>4 b K A/3445 : B10.I15 , z3D {4<0< bb ;1/D./ EI79>4D E>04<>4 /<= M4>7?<I1Ix6 i
(iCll _a KDD a i; (a+((_

a |/<010D?0< |w ;1/D./ 4}H/<DO0I< 0< F?4 /<I=4 4.0BD>?/<<41 IG /< 414>F9I< DI79>4 b |w |/<010D?0<
C: A79=I50FDO< L: A79/>?45D300 , @ z3D bb@#&DH?6D0>D JI79</1 i (([ i CI1 " ~I + i

; 'ali'l]

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



! " # n n n nn $ %

& nn $ # ! n ) () *+()(,
-./012 031/41256781925:; 95/

LS % & 1 (1 )& *+(,, - &"( &") '%&,
< = >31/41256

<91?@A1B19 7:4?361753 C < <031@
D5/7E <AOA? F@16?371AG 5B H5@A352 <G7A?2PO@E®197 1:7710 D5/7E J2@1@ 7A3 () *+(),)

-/012 031/41256781925:; 95/

"$N  O"

J0/12/13 K L M $
QRS # T

P L #$ $"$
$ R*AU V@A?3@0A15@02 H5@B?3?@9? BA@VEB@AMZBAL@Z 1?795Z@1A15@ N*

M o [
P " P " P M $ " "0 "M
# " MLO $LM $M " $ P
# "$N L $"$ ™ $$ " P
"L " "# "M $ " "
4251678.8/ 948:;461:;.8 98092:23 # "\ % M $
"$ M 0 M$ " LM ]
M $ n_ ~_ $"$
(O
o 957 71@
Q &
o 957 71@
Q &
# % # n % C#
n_ o # v ! Mo $ 3
o)
\/ Q Q \/ Q ¢
# bR Qc aQ
d" # # P "$"$" 'N LM

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



039AZ-
M "# 0o "# $ 1 8
$"#
\/ R © R ©
# bRQc R M $
M o# " " O " " MT'$ ! M
PT" # "L T $ "H# o"
$
1:6<=>2 1/?/;72@ 7>6::12A276;848.3 [$ "M $ " "t MO"$
eR Qf g" # $3$"$LM P
' VWgb g>=hc>=h b DX-= b"
$ # P # B $" N PO $ "9
L T" $ ‘NPt ‘NY ™ P
" # i 03Z/0 v
R 4R
$uk $ o P O" H# # $NS
s L M "$  # ™ #
)
## A
# 4k %k
M""L M $NP " " $$'¢ " "L
"L$P T R #"$M" " M $
P ' Moo 0" P " Serf
L $" $"L$" M "$ L## # # "
% "L$" $S M # # "L$ "$# "
" L $"$L T # "
C7:9/42</1;6>D16E ?6:D3 K" p P "L
"M $ " " "N" $ " L P <mH
AYYY 977 :7TAUEa769Q))(a_ " # L (0 M P " Os$ A © B §
"$ k Q) P Q) p g "
B #" % "P L P
ML "$ " Lt " "% P P
$" M L K" "N"$"4) M # 8
# L $" " M " 0

"% $1% &'(&) *+,-#&/01 23 $43 56-78 . 2" " 9.-%6, 8"%*

QX



/5F>D;6;,G3 [$ et Mt M

M $ M P op $
M" " PM " TL # # L R
"L L M " pom &0&* M
"$" "L M P% "L M
M o] # # M
+,-./0, (
1,2345 62,7353/5 8.,66/9/8,:4247
1 1 |
# $ # $ # $
HI JB HI 1B Hi JB
WHRKWH+ +*QQ  )Q) ))no|  )+QR .o, ))Qol QR(f mMo|)n(*
WHRKWH, *S | RSRo| )))) | RY)S| *nrR*[ )+ | )SOR| .+) )R
WHRKWHnN ,oR(| QRSQ ) R *RS| ))NQ| RnSR Sn+|))R
WHRkWHo IR QQ*  ))) | REn| *Qm) )+ | Q)lo(| *& |[))R
WH+kWH, Q"+ | RQ™  ))) | )Nt | QQRR| ))R| Q)) | +( |)))
WH+kWHn +(R*| RQ*Q )))| )™ | Q*n, | )Q+R| Q. +tR RB | )))
WH+kWHo +,0(| R+Q,| 1)) | )n™ 1 Q(nh |)Qo, | QnnR| /) [)))
WH,kWHn R)( | )Q+, | )Qo | )oo, | )no* |)SQ+ | ))oQ | R@, |))+)
WH,kWHo R QRS ) R*$ ) R++ R R*) ) *( ) ** ) (+* BR )X
WHnkWHo ) ,.QR ) QS) ).(* ) NR* ) +00 ) *S ) R+Q )€eQ ) R+*
67>K?/12/3 ™ $ M "L P
Mt % $$"$ $ "M $
"Ll g M oo M* " P M"$ O0)),
O )! L M " M "M T TL
# # M @)
&L o &™"# p "™
r Ro.(n.n)))),
L
R s T" t d $ L P M #
aa " $ kQ)Rn kr+~+_k S(.0,

Q <031@ C< X5,07UL@7EG V> V;?@A1B1MWAPOE HRIB3IUVO7?; 5@ AU? /5:@A01@ 92:3E331/@@30@);
02Z531AU/7 aa Q)Rn V@A?3@0A15@02 <17 =@ @r@R2?8amBI5//:@190A15@7 <VwHx= @Q)Rry KQ)R

+ I5E09U B-@7?N2?.v077?;920771B1?737 aa >3A1B1@192 NPGIAY2RIIR) km52 ++*R.Q_ ky R.+0

( w3?1/0@ J w0ZZ1@Z 43?;19A537 aa z09U J?203@R@RdR()
w0:?3 - C5U061 | >@ ?/4131902 95/403175@EBBD20771{90A15@ 02Z531AU/7 v0ZZ1@ED3IBEANCA0@
z09U J?03@ kRooo ky Rk+S

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



$ n ' % &I ()&I*I
+,-./0 1-12345. 67879 97

1" $% 1& | '%() & % &

*& %'& %$
L 5.9<.-=5.
>?/4@6/A/? >7B495/8=9 C9=A D9 EF G=<.8H/@83I
J=-83 >6.64 K@/5498/6] =A L=@69=0 >1864-8 . @04PE¢=@/?8 M788/. J=-83 N4@/@ 869 &' ()&™
+,-./0 1-12345. 67879 97

+-.40 $ " mn o) P
Q R S
Q "o ! I P T "UT!
PP " Q Q VvQ
Q W" Q p " P
X RY P O P Q Y,
Y, TU ! QUT!
# ! " P V Q
12,3/145 /664,-7+1./80 W " QO Q" QUTV
R R P ! PR PU "T" Q Q !
Y% Y, S TU! ! ZFL R
T P uT Q \ O " # 18]
™M) Q gl ab | 0!
Q P Q vV Q
Q P PU P Q Q " "UT (VA
QO " Q V "c de PQ O"Q PR

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



PU "p

Y ! PQ vV P P \**g bO
PP "Q U "
=)
,9,2:/; :4166/</:12730 b R"Q U
Ph Q U Ph
PR PU Q PQ R V
o " @) Q "
Iyt Q "Q
" O \%

U R fP " !
R R W O Q

Q \%
=/.13.5; 14>73/2? >31+/21@/7..7>7 A7/6:10

! m Q

P # TU R
Q "Q "# o
4>73/2? A35>1BC/D 48>EF,:0
TU o TUTV "
T d&e s P I QU
QP " I m Vv
V V. R Vv
vV R Ph "U
QP U" t
"moQuU " G
R Q P
'6A,3/7,20 t # QU #

P V i>/u@.6794_j #Q " P

Q U P Ph iQ
Vv " . R

"% $1% &'(&) *+,-.# &/01 23

i ,jde Yik j
VAR, VARV,
YV

VvV "T!

O

vV V Q PR PU \%

TU

Q

PQ * 'Q

d)e

uT! "

I P v
"R U
P o

$43 5(6-78

"R S

R
TUTVv

. 2|||| 1] 9.'%6, 8"%*



de S TUP ! I R I
\Y; R P V Q VPV Q P
V ! UTVv
" sP P vV PV
$Q P Y \Y PR _ | % m
P P P Q &m Q P
m P UT P R R m
= R R \ m R P |
! _
0*+,-) .
/012+34)45 6)*745 80904:,; :+)<<,=,:)4767> 8) 8)*760 ?)885; @ A
v & " 69 "\ B fQ
\ ( 09 9& gg w& \'w "X & *\w ) w& \&
_ * gg x 99 C \'w & )0 \&
) & gg xw \" X)) (& \&)
& ( gg xw gg w& ") & \& ) ) &w \_( \&&
* & g9 g’ gg Xw ‘ "\( *)) &x gw
( ) \" g Xw ' ''X _ ) \&&
w X gg gx gg x\ ") "\( W) &w &x (N *\&&
X ) gg x* g9 ‘WA )_ \x ) \&)
g * \" 09 g& "'X &\))) (w\\
v ) 99 99 g9 9& 'X ) \&)
30 HIJ KKIKL KKIML NIOH NIQH
R1:4B9,./, $Q lo# u TU
# Y, O P
0] Q #
vo " R Q " !

\  + y=8617?H4@3= 46 .0 E@64u9.6/=@ =A ;.148/A@RP0@< B49?74B69=@ A=9 B9=104- /<4@6/A/?.6/=@ =@
<l@.-/?8 8/u@.6794 78/@u . u4@46/? .0u=9/6U4-/AE@GI/?.6/=@ 6HI48H=0< 8404?76/=@ 2BNEP6794 v=6
L=-B7649 >?/4@?4 m _"\( m{=0 gw\g mC (_',(w

_ ;.9<.-=5.: y=@45F G=<.8H/@83I E >H407B.@ESF |7}}| L0.88/A/49 ~/6H |4.6794 >404?76/=@ ;.84<
=@ 6H4 +9.5/6.6/=@.0 >4.9?H FOu=9/6H- zz >1+4691x m{=0 \' mC (g

)  M.8BH4</+ v4}.-.1.</,B=79G >9l}</> »>F 1 /@.91u9.5/6.6/=@.0 84.9?H .0u=9/6H- zz v.6 LmB76
_"'m{=0 g mC w_wmw&*

& v.9/-@/ :M F v4~ :=</Al4< >H7AA04 |9=u N4.B/@uOB=9/6H- A=9 v=@>-==6H +?=@=-/? D/8B.6H zz
Z=90< FBBO0/4< >?/4@?48 €=79@.0 m _"\ m C&")mx\

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



& $#" ' () *0)
- /01 023/14561078 9:

LUHSH % &S 11 (#" %S )SH# "$$%H*+ %
W) ((H#!, S+ % ! %!, "% 1S & $, $(#% #$(
L < =4>201@

ABO4C80DOB A:?49E07F9 A4COF9 GA74/9BHB449 ; -
JF.7K A8/84 LCOE49708@ FD MFC89F1 A@ 78441 ABBSHEMIB7 G:770/ JF.7K N4COC 789 () *+(),)
- /01 023/14561078 9:

/0102304 O $ P # # $ Q
R P S P $ % P
P $ S$$ T $
$ T $ U S S U
\Y $ $ SP $
S $ # W $ % $
% # P P P P $ P
XYZ V P P $$ $%
S $ S S P P
RX[Z '# s % $
Q 4 WA # R RT $
$ $ _ P #
$ S R U UR # $
P $ R U
X+Z # $ % S $ Q
% $ T # $ % $IR S
) #$ P $ S
$ u Q T

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



# # $ S U
X[ (2
"R S $%$ % $$ # $ $
$ $ P # $ S $ % $
P U # U $ P P
567083902:;<=2;> ?;6:= 3 7T@<A?022B0 80CA<=:;B4 a
SuU S $ +)b+bY, s
c S U P # \M:A
$ T $ U P $
# S U Q % Y)
d)e_ W P S $
M: NOfgh, T # iD)
j P P T $ #
%  X(@Z W $ $ kil 2 +m
\no ,+[ ~ p4fd \ o*++ WP $ T SP Y) W
_ $ P S U M:NoOfgh . Sq
$ 0% U$S% RT # $ % P
S S S S &
P S U # P $Q
# S $Q $ ) R),
c S U TS
U TS # 8
W % PS S $ S Q
$ aQ$ $
QP W $ % $ % P
$ ), V) & $ QU D s $
$ $t
u \ ¥y
S $ Q p4af 4 it
S u $ # Ov #
$ $ $t % $
P o) ) ( $ S $ U
% RT# $ no,+ t S u P
P+wY) ' x,wY)! $ S X P YwY) "X [[wY)*
W u $ p4 f4 n o *++ $% $
P SU $ ) W P % P $S
$ U % RT # $ t S U P
PwY) “x+wYy $ S X P YwY) " x YwY)
g $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



Jinnsa N3C-kamepa

- ~ e e S
T i N
Huobat antna o o
] ] | > e
< AR
MoBepXHOCTHbI i [
e

cnoi

Konnaumatop

| "HS08 VoRYOH( Y+ *&S$ #* #* - [)0% #B%&'E  )1%$&* 2¥1%#* 3& &*41%5%# & $*66* -
)O#)1 436%78*9-):6%$ #0;(&)-*#H)<3)6), 3 & => %, HOH)1 ?, 3)# &)-*# + 3)-%&/#) $
):&*A(* 46;7%H# %1 @ A>B=#1C:9-):6*$ #0; (&)-*##)<3)6), 3& I>D %,#0#)1
2, 3)# &)-*# + 3)-%&/H#) $ ):&*4(* 46;7%# %1 @ AE BB #1

5<D?0230 " S % $ $ $
P # $ S $ U P
o) % P s $ U
s P # $ # T $,wY) ( D
$ $ S P S U #
T $+wy) ¢ y) $ S $ U $ 0,4
TS i[wY)* # $ o+ 0 *++ # T $
rYwyy — +))
&S P z $1'S &  DY{DYd#
\ $ +YYY)]DY{OP
Y ¢ | W $ x! Yd{Y #
X +Hy

[ ~088/2411F N <HF8F94D9/B8OE4 2094B8 1/749 €088(Z11F ; /189FC f ;9:0F1/7 | =/>>/C
f GF77488F G AO0<CF90CO || fF:9C/1 FD H@A0Bx <F1 (d \Y[,Y)+" xd ?

+ </E@2FE A; ,:/70 FC4 20.4C70FC/1 ?HF8FCOB71/820B42491/880B47 OC 108HO0:. COFg/84 10C4/9 /C2
CFC10C4/9 207B9484 20DD9/B80FC FD 10<HE| A;; J9E@KHOC ~1 AH/C2/9FE ... ~ AH/C2/9FE
< ...0? MH G:4849 ] MH4C || *H@70B7 FD t/EA&AAC)Y) X~ Yy fF Y X Yx*

( =4>?/1@ ; < h?80B/1 €9080C+ FD BH/CC41 £/EA3DI4720DD9/B80OFC «9/80C+7 0C ?HF8F94IR4B80E4 7:9D
1/@497 FD 108HO0:. COFg/84 | ; < =4>?/1@ ; HF8FHE /C2 ~| AH/C2/9FE || ]499F414B890KY X [)
~F1Y, 77 Y x* +(X(+

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" "9.-%6, 8"%*



#
% !

& ()
101 223*4567 87

$

I IHS%E  $(IM& #$) *)'+, (S+H&-) I H&(. (1
&I H& + 1)),
99 :<2/=> ?@ 9A.BCA=D;
@BOA=50E0B @76A8>0F;8 GFF;B0/5A H8;EARRIR;HE9 @ |
L;.FD H;1K5ABC=0B M=0>A8F05K N7FFO0/ L;.FES®AEQ(+(
/01 223*4567 87
01213415 %P " Q
"R % % % " ST"# % Uup
Q "R " ST U Y% "
W-W " Q "R W% %
gt % %
X W"U P % "U % % % "W # #
w "W % " Q
W % Q ## "W % Y "W %R
"UW "R RQ " R R"U - R
R
z W W # # OV "# %W" %
" [ R % " U Q "# W-W
" % W R W'\ # #
nooo % % W" % #
" % V % Q
"% %R % Ra U % % V U uv
" % b U# " W "
" #b U v
Uu % U " 0% "W Q "W
Ut # % U Q b W UV % U#
V %# " \QQ # U
g $1% &'(&) *+,-.# &/01 23 $43 5(6-78 2" " 9.-%6, 8"%*



Q
" w U # "W
\ U % v\ "P R
"W U
678194:13;<=>3<? @<7>5 S u " W W U "
Q % Q Q W # "
P wu " cA3-" V %
% W " u P "W \Y,
cA3D05 @6AABC NAB;<=050;= deA3 @6AABC GH?f" WR % ¢gC8;.A GH?
WU % Q "W # R "W % Y,
# S "W "W % "W Y,
W P " Q d R % " W"a w CA3-
flh. % "W % % CcA3 SV Uu# " R
" aR%W i/>/FB8065 S \ U# w u "W % %W
1AB=>;<;C " w Uu WU CcA 3"V %
Q % X " " k$SWU %Q Y,
U# "% Ra " % " # V "%
" Q "W $ A

= Medforms-tomsk.ru

O MPUIIOKEHIA nomous BALLl BPAY3ER.

OcMmoTp B cTaumoHape npu NOCTYyNNeHUn

HoMmep naLjeHTa, non 4 Bospact

[ata v Bpems ocMoTpa

Yano6bl

HS%  &H () +

S V " % W " "

aR" Q Q S
! W % W 'V Vv
% w* "o \Y, " Q "
"W "% %R % % "
RU wW" # P " U
S # # " " % Q U W
# "R "V " # k W Q
Q 5J5 # %R % #W"  #" h" "
Q " w U cA3-" V %
"4 $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2""9.-%6, 8"%*



, -#."#101)2)3) "4 1)/)3) $5%(5
! uw U % cA3-" V R " P R R" W
S GH?U % "#" UW W"
U> 0=675 5AJ5/8A/ILmO + S W" "W % Q
" # % " .A2E;8.F-5;.FD 87
S Wa " W "Uu "
U W Q "R % " U %W " @@0O n
Q S @@0 " W % # % # v u* \%
wWa Q R"W " r_ %" % Q
Uu# Q V % " AN $00 pM)-*g-
a((hrs
<6=D@1341 W U CA3-" % U U W" %
X " k" aR #
"V vV U "W % Q \% Ra# % Uuw %
" Ra W vV Vv "W % % U U W" %
# " SV % % % U WV R
a Ra % U
E
NQ tu " U u U Z
% -V W- V - h((r -*g®
h w/>/@B8065 eA3 GH? "W Ix _u

" n MNO C556F uu/8BC/D;> 0.u6;F5ui

d Ua % s”hh("f
Y @@0 W Vo Ix -
# nMNO C556 uuccc B;1;B/5

"% $1% &'(&) *+,-.# &/01 23

/>/FB8065-cA3-/60-8AB;<=050;=-/=2-F6AABC-5AJ5 C5.1

u g;1;B/50;= W a
87uSAJ5FUFF1 C5.1d U a % s hh("rf

$43 5(6-78 . 2" " 9.-%6, 8"%*



rol "
$! %! ! L1s & S (
% S & * o+, -+,
0123456789:;<67=2345 >7

"#'$ " " % $
0? @<ABCD:;EF G;5;H7:94D ?1 J67D:;<
KL4CDH4AMA4L K7NC><48;> KCD4;> OC8C3>RY R 55/Q0 x>
J;28: KH3HC SD4<C>84H6 ;M T;DH>;5 K6BHC2&SDRHD3B4L8 078843 J;28: UCD4D 8H> +, -.+,/,
0123456789:;<67=2345 >7

Lo ! #$ % &
&)+ 1& % !V I $ $& 1$ W 1
$ 111V X$ 'X & ' $% ! |
Lo ! $ L yz[ \ 1& X $
II$ V & | | 11 |
% &$ ! L] $ V!
V! A& ! ] % $ &N
"la b a&!$b'’ s o &IV # !
(& 1 !
cs$ $ Lo % Yd[
$& 1'Y[ e % % % $$# %
& X I &N $X 1 IAl gl & $& X
$& & $W% & ~ ' _fid $& ]
V& %V & V]V Vv
X w V $V ! (% !'$ $
\'$ 08 % o ( $ & $
% $%( $& $! $ S _Z29Z,h Y+ 1'( % &
$ & Vg ! & & S$!1 1$! X $
$ % $ ' % % SW $
WwW & ! 1 %$ | 1$$ "' % V] !

(% & ( V& ' !

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



P~ v & ' I % Z1,

$IW & $& ( $& $ % $SW $%
&$ $!  $¢( ' : L % & 1|
-.1%0")1234)25 62-14+ i$(les &'! 1 Z j &
% ¢ $! $1&8%$ S $ 1" &]& V
% & V & ! Y+ yler &t 0§ !
& % & &% $ In 1 % $% V ] (
vV $  $& $& V] LveE  $ & !'$
& $ $ V1_8% $4d5%% AT R RO $
X ) $ & % ! $ $L$S $ & ( Y
1'$$! $ S I $ $&3$ $h $ 3
! L % 74 Yh & ! V] & %! $
I % h'$ ' ‘& ! V]z

L (A—o

Utp.
*+  '-/012,3.4+/.5607 819.264:55;< 3=>:2 #8:36+>.,2+< 3+4:/.64 (807?:6+4=./;<
:@407.A ) 8 605609:B;< C.4D06.9E 2:99.26:4

0@9+A0
F040/.64; 640B9.5+G + 0?:6+4:B05+G 3:B.4-5:,6+ :@40?AB
h $ ' h $
h $ h $ \V 117 \V ]ld \V ]1.
H! . | +/ / -
H d/, & $ Z” Zn ZH
¢ 3 Z, $ +/ +/ +/
$ Zd h f f f
h / $ -, - -,
$ d $ md, f- Z
'78341219 & ! & & # W V] |
1& $3 ' &%V V] ! $ & V]!
md, I Z, 'l &! COIW ] ! V]
$& & $WH & N ' I X &' % & !
vV # $ & V] $% &

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



c$ (% V U &l V% 1ot
n L& 1%, JK f, JIK! $ $&  Vol'r
$1 1 ww

0 " A " " " " " .
0 5 10 15 20 25 30 35 40 45 50 55
PaccronHue OT NOBEPXHOCTH, MKM

*+, # F:3.4.>5;,<L9.<M :@40?A:B + 40,34.C.9.5+. 6B. 4C:,6+ 3: N9=@+5.

$ P $% & Z,, 1V ] Vol 'V # 1
WW ! pl ! ql i % &
& X | "Z 1%V & o1 &' dgdi$s
& ! 1Al ] 11's % NG

W & $ 'LV o#$ $ (% !'$ | $

( %& V] &V W W $ %V V]

2,3:6') & 1 ! ! S5
& ! $& V1$' r " !
& | ! #0101 &l 1] 8
$ $ % ' gtV ! &1& | #
I $ &

)V & X %  $)rrel zZf1/f1,,,,+ s

it c! ] & gtt %' Zum+ g.-f!
d t i v i"$ ! Pl & $# 1&
& & $ &N "% W wwt \t gd,+ glm gi dZgdf
2 i &%V \ $& ] !
! 1w $ &  ww reh OPQgd,zd g Z, Id i +gdm

+ F7>B;<4H84D 1? @;5;8,<E? x:80y J67D:;;<?| R789;<R7@ G;5H7:94D EF G3<3B8:6
Ky 05CLH>;D zC32 D4H>4B4D{ ;M H4H3D47 8D 772B4i#2>M3LC 3DB T;3H4D{8 JCLID;5;{6 g d,Zu g
;55 ./f g| md-gm.Z

n""# $1% &'(&) *+,-.# &/01 23 $ 43 5(6-78 . 2" " 9.-%6, 8"%*



& $#" ' (0 *0)
-/012 3456478914:3/012 :9/

'L HS % I&(H# H#) &' * ¢+ *(# X K #
<- =4564789
>:147?1@1; >ABACD1E9C FC9@ GC HG >4/1979D
J9/E8 >?0?4 K71DACE1?1 9@ L97?C92 >|E?4/E 025 RMUBIBE MAEE10 J9/E8 N4717 E?C () *+(),)
-/012 3456478914:3/012 ;9/

401 O P $ Qs P 3
$  # P R Qs 4Q'$
s T TUW  QSX LTAY Q
$5 P $% 8 X L %S
Qs P P PS 2]
[] s # $ $ ~$P_
T T “a R % b0?20c
oA $
- b TW— S TW—s  (TWH o TW

" #9%&'$S8&I6()* 1+,) #./ 10123 (4((5- %,687 % 18)( -

Y Q Z $$ $ A A
T\ $R $ QS
Tw— L TIW
T U
#oef % A $ g% 8 $ $$

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



] $TWS$$ $ehd % $

$
X a X ~NZN
$ $ n $ TIW P
# $ % QS R Q
# T[—W TdwW
# T \f $ "$P_ # $
uv [ $
$R Q ! #
2345-607-/89:;/9< =948; NS Qs# P $
d
vD
g
s ralhemy I
e ¥ ¢ e o
G |_cor T o
%)_x
G_U_cor
19 :-9%); 1(0*-12,7< 8 0%16%)--, = >
SQ R $ >IE?4/ <547?1@1;0?197 J992c9jj n
$ $ ~Q P_ # $
Q $PX P $ Q A
# kl+m $ # Inkd m Tdw
Qs $ $ $R $ $
Q ~ P & SQP NJ< >IE?4/
$P X $ "$P_ # $
>T W
[ TwW d d d [ T+W
(@] $$ T+W TdwW $ Qs P $ QS
g $1% &'(&) *+,-.# &/01 23 $43 5(6-78 2" " 9.-%6, 8"%*



2, ?
,TWuo Do T(W

->?::898@1 + NOH # $ $QS #
$ X g

0 0.005 0.01 0.015 0.02 0.025 0.03 0.035

005 2

0 | v | | | |
0 0.005 0.01 0.015 0.02 0.025 0.03 0.035

t, ¢

| @ Al; 7716%)--) 19%,2(,61 $1) 2%1!1,7* &0%) 87*BC,61 81D2,E!$8 * 0% %)D7 3(5+,

F)G7 )"
H)8 | -11$< 8%,-,( 0,%,+12(161 0%1;,!!) 0,%,%,6&7 %18)(* 0% %)D7 3(5+

m
) +[I( nn
L[ Ok (k
[, *+nn [
$ g R # P X # 7
93:A=-/0-1 O # b0?20c $ X
P % X R q! # $S r #
$ "% % P $ b0?20c "Uv
B
s P tu" $ # $ P P f
v N # PSS VYR ) D f[*d
# # $ % #
P $ w x R 'y A s A f u
z # [In+ fd,*

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



I"#$%
&" (% #'%) &* (% +% ,-./00
1"2345 624789:;<=>?@7<2A; 592B 8C

I "#$% #& % # '$% $%(
DE F24789:<
GH49:7414H GC>9874A<8 A9:4<8 9:J4:998 F E D34J4:
K76 LKIMN"OL% PCAA43% O<2A;% P3B?4743/GY¥8997% +% ,-

1"2345 624789:;,<=>?@7<2A; 592B 8C

P+ -+ Q R tY) ' % S
T "TS ) ( ) U
v W ( ) T R T
X 'V T ' RT) % ")V
T U *s S+ Y% 't )
Vv ' X ox TY) Z)* T
) ' ) % CC0) [
%T )" ' ( VvV )
QuU ey R ) O\X&
T T X Q) (
S ) U *) 0\X&%) * (T Ss T
) * ) U Y T
Y (= () v% * *
wy ' oAs
a s S YU T "% T T)U
O\X& '' ) S* )( (% T )* ( S T
TW
/0121)3*,-* +4155*3*6 -/ 714189:. 2 R S
TYR ' (S ([ ) * (
S" '(S %*') () U%'U RV %t
)R % *) (3 ) %) ) U b/ W o)
' )' R R( T
$43 5(6-78 2" " 9.-%6, 8"%*

"% $1% &'(&) *+,-.# &/01 23



| HSHOE (¥

4-%* % 7141891)<= +4155*3*6 ) 74*1>4:/1):2*37= [ T42@%,-2. S *
o () vo) T _- cld . ' b )y S* |
T )( +%0e-, % ' T Y( _eb% *
-Q% ' ) S* (b/fy z* * S )¢ " R
MC8373% () U ) S T " )T(T (
) S* (V) * ) U "% )
[)S* (
i VIN BSTI—
C1 C2 R1 C3
L L - ;
5 = sw nmnl UBbix
Uon_ors @— ON_OFF
_I__GND VD

PG FB

.
||}—|m|—aa
TBTE
=y

HeobxoguMoe HanpmHeHue c7
YPOBHA NorK4eckol ™1" ;
+ #- .01 2 3)'#4)/5#%/$'*6 -/ # -#%' 17879:;! <
=/4* >/
?,@ 3#- ./J01'A# 3)'#4)/5#%/$*B )/5-&C ()# "*BC
" fS Z 1% [ %g
f
MC8373 _b% h b% h+%0 bb i %i
S*Y _ 1/%.h_/%0h+%i b. i.%-
S *Yb 1 %.h__ %,h+%0 b, 0%/
[ * SY ) )y u T " ) V%)
utT s 17" T " N U ) # ST

uv S VvV ) T

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



LD s " 7T S T )s* ('

3H74?9 H532> ' - \ ) TS K T
) S* (T ) _ecl % T ) b% ' 0 %
) S* (_JM fy z* T ) * " %
Y ! * Y O0\X& S Y b) ' (T '
zZ* ) U " e SU) S % u )
s (¢ T )" (0) ) (v
) Y V) Y '"d ) ST "(@T")'
=/4* >[ +
D)/%-"-"' (# '*'2 (*B 3)BCHEH##HY#AH 3)'#4)/54#%/$*B
fS z 1% f [ %g
"% kbl k__ _o/ +0%0
) U _+%ih_+%ih_-%, _h +0%i
I oo
wmam:;ﬂDA . :"'211
13B3EVTY :CS——“Ml = 'i +_1 o “a -
e doant
+Umx® = 3 \m'q : — ‘L.W_L_Hl_.
£01 1 -/TI — + e
( ﬁ 7
T
U # . |
7 DE'C/ 3)BCHE#(#%#A#H 3)'#4)/5#%]/$*B
:93AB*,-*.  Z* *y U " WRR y ( S'%
ST s U ( "%) W T) ) uv
S V[ ) S'V) (( T " S 'T®
T O ¢ V( %) ' S uU)
C
OV ] Y Q' X z" TT
) U T ) ' ' ") O\ X& mm _
T R Y Q ) S W
)S ' ($Q "o/ +e 'S'%bl +e O.eX -e -
b [ ) Y W " e & ")
n77>mm<56 3:JA7892 8Cm:97H37=1459 Amo4 SOhpRumeEx69Hngb/b/_, >6l
- Q "aR T "W """ e& ') n77>mm6HA<rCB H<2m

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" "9.-%6, 8"%*




% # " & ()
,-/0  1/2/.034-./0 56

"# $%&#H % 'S )HH "W & %" (($(&%* &
% ( "(* # %+ ,-($'1&%( "% &
78 9:0;/5<1 9= 96>?/@
AB/<?2/C/B A6D<51/E:5 F5:C FG9 AH AG.5.?;:1/BG
:-E@ A2.2< J?/1<5E/2K :C L:?25:0 AKE2<-E .?>40x825:?/BE M6EE/. I:-E@ N<?/? E25 '( )*(+(
,-/0  1/2/.034-./0 56

# $
! % & $
' #
J0/12/3 O P Q R S P #
P ## 0T # PT S Uvw
#HR# X P X X T S usw "
PT Y PS S # S T
$ S ¥ Z ### T
S U*'W
1451627/89:; 7:86<3 | X P TX \Y Y RY
Y S S S
# AL n d” 10 P n
( v (¢ (vl wv ) v\ )* Q
Q Y " S X P TX TQ #
U+W
] N <aD V2
L (v + + +
. b #TXc b c N d b .. b

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



» 10 - - - - Signal beam
Ep E4 z
E Ep = ~
0,0~ T T T T T
-1,0 -0,5 0,0 0,5 1,0
% X, mm
-.[# O# 123/4256/4786659 :83;842.9 <5=./. -.[# ># 232;.237566 @A =23B.CD /.:65CD63:3 ¢
.E.B25:.23757F8:3 , /78437@G =HIJ37
[ X T RYS S #T P TX
ef S T ]JK T RY # $
X# S Q P #S lg (V* e X
Q 1% \ \ # T
# P #S X #
# Q [X # X 1~
# PY # X L T #
# U+W % Q S P UtW T
\ # T # #
J$ ~  gasiM BN s o
do b #e O VdR b # Tc P, |[PJ b
o b T $ X Tc N 3—3—/\c
s V3
" "Br O]$doc 0] Vd ‘B~ b # TX ¢ b $ X
T #Y c Qe % e 1 | e B0 $ndE b
Q T RYS c
~ 1~ 3 1~
M $ -— — Q —— c J™b X X# #
$
c b # X X# c Q d c b
S TRY T TX T c
‘ [ B"R - .
Nl $ "~V 3T M S 3R — M~ ¢S $ b X# O #
Jr 34" 1R d3 BE, b T $ X #HT
S TRY $ T # S Q

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



[ \ 13 # R #

% X T RY S S T Q #
# T RYS
Y T TX
# Q T T R Q
T $ P RT
Q T % T # Q
$ Q Y (O
\P $ \
98=/52>/16:?<1:; 7:86<3 # % X $ T
ZO P 3 # eff
3 ] v Q 1] v S
T 3 P R
R [ $ T #P Q S #
P #S S h # P S i3 X
Z # % X %
eff P TX
97@7/12/13 | 4 T #RY PT _ #
o P #P # X SS Z PS
# % X T RY S S 4
T Q P R # R
i3 X # # X T RY S S
% P \ f P % e X S

_ T #1 jJ*VVV(3(Vkd )™

V A/1/0:;0:6 Im LG5/E2:>:60/><E 9 H mBB<0<5Q/?/2< <?<5;K m/5K n<.-E dd 8D2/BE N<22<5iB b 3((k
7:0 *3 H: o b F ikibioV

3 96:B.E2<00. p m5?:0> Lqg g<EE<0 .?> .??760.5 n<C:k -.2<5/.0E D5:B<EE/?; dd N.E<5 FG:2:?/BE M<1 b
3(V3 b7:0) H: + bF )(kb)3V

* rT ss rT &s " s& f ts X ur $ #
# S S S dd O_h #V eT f
b3(VV bjV b *b)
s | _ X S % #
PT # S effur TX#S dd T # T eT b3(Vk b" )
jVV bL V(ibvv+
+ ts | _ S X S
Q RY S T
S Sdd T # QS PST eT b3(() b"'ijvw b *+b*

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



!II # n " n nun ! $ % &
1un % # !ll $ ( )* +')*_*
/0123 4567811991:;<0123 =70

'S %68 %&'( $1&)"H# %& #")& & & "&"$ "(* &+
HSL ) W, (- ), - &J&0& 1H $ "1 % $"& (
* 0&&& "#0"' &
>? @ABA629 >C D5E678F G1H1E78
C=2A912J2= CKLAB82M7B D7=A9l N1942411A%7C@ASEBR4 > F OA47892E
@70ME CI1IA P928ABM2I5 7J N79IB73 C5MIAONESABYDR2ZM QKMM21 @70ME RA929 MIB )* +)*-*
/0123 4567811991::<0123 =70

23435637S | " & # ST " U Vv

& | % %W'"% | $ $ ! I$ # OXYZ |
Ws$VITS 1V L TR

V'SV LA VO] & $VIINS $IT! %

Y A A 7 #0"$
$ s# " # $ %X Z % Vo W' $
Y A WY " $ #3$ %

869:563 2;<=:55>? @>43A67 s 3! %V V
& "t oeT A U &" [ W

A ! LV "% % %$! [ $ $% %!
&" 1 % 1IN 1 a % $!& W'%&

VAR " # & #$ V W$ WS !

Vo "% V $  # WT W" b $ V"V
& #" IN$ "% V X,Z

Ve ! %V V %" " Ya % % "% |
"I %l & $" %\ $ W $ %T! "
[ $ %% % "% # V | | $ !

% " VvV "$ ! $%

— - — - - a Ya

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



# u & 1$ $ "V % $ # ! ad
e aU” % % 1$ " ! N ! d
au» % $ "

I " $%&() "+

$" ] v 1 " "$! TW !
I'$ % $" ™ ! Ve \Y CaX)z
[ V2R T % & #
"W
T =
s W
-0 a
# U % $ ! us oOuU ve! f U ! $ gu
"$ UVv'w % '$ hus" % % ~ b !
VAR I$ v % "%
)
Ya
3BCADEEE;7\$ " #/~ "I" 91 " \ A
$ s " WT $ ! ! U \ WT% " d ]#
" 1 uy!"d "I$ "uyY!ld " uUYrid " 1$ " U Y
$ " # U d" %WT $%\ UY* d % 1$ U **
1200
1000
= a0 -
£ o
200
0 . : : ; :
0 0,2 DABpem, 2.6 0,8 1
1234+56 $% * *$7'3*839 %* 63'$"
$ " " AN Ll %
I$ $1 15 $ %! 1S 0% %\ WT

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



)

" % $ %" ! %
" , )% s
S $
$ $ " )
700
600
« 500
EMD
%’.300
= 200
100
0 T T T T T
0 z 4 6 8 10
YckopatoLee HanpsayxeHue, KB
"234+56 $%* *$7'3 *839 %*
8 +%3;<=">% :73;?":;
F:GAHI35637 b "" A e I
# & "\ N $'TW
A ! " QWT #
'$ #1$ "
v "v "l % "W
'V $ $ % \ # 'SSImYK/K
! !
$ "s$! I I$ "1&
Um) ' *a U :-Uk
b s
VIV v I 1 A
\ % "~ %" "$ !
N sU "™ *YkU@ : UN
b t | "u "$ |
% # e #$ ~ I
++U+k
P [ Pl
S Y U,yw"

!

Yk*a [&! V"

"% $1% &'(&) *+,-.# &/01 23

$ $ ! "
" WT# $%\ %
" OWTH $%\ %" a
a !$ "%
900
800 b
700
= 600
E 500
@ 400
3 300
=
200
100
0 T T T T T
200 400 600 800 1000
MnoTHocTL MOHHOTO TOKa, A/m2
@ 234+56 $%* *$7'3 *839 %*
7(%*% * %::%>% *%+
% " $ # $%
$# 1 vV $
$%\ % $ " #
\'V % vV $ ! $ !
" %
_Pinn
o] oib lo ™~ %
I'$ 1 pp' U_*Y,
#3% " &™ # & $
! !$ n ! n & jj qF
r.[ ||$ %
JU_+
& "1 !

$43 5(6-78

jlvu_ *Um+ U

$ !

. 2"" n 9.'%6, 8"%*



o
% &
(&% )~

+, L+l

0"123421125621789:;<1234 =71

I "#$ %! # "I #$

& ! &&# !

>7? @21789A B 0CD7E
F=3GHI3J3= F8KG5E3975 2997=32IG K57JGOHEGIEBADMN3

O719P FI2I1G QH3EG593IN R89932 O719P S&GHBH 915
0"123421125621789:;<1234 =71

# $% % &
#
)*+ *++ #
M-
oc+C T ) U (
Y ( < (7!
( \
) ! )! \
U \ \U
Z | U \ly u N
! & &
u\sv U ! ( Uu a \
()
c ) ! U d
& V%e$X f & d !
) ) b
&) -1V ( & ( X a
) U b
-1k V 'k X" % )
) ! (*W) \! ! U
P ! \
o) bZ (
Ve#eX "+ )b & d

) z (

"% $1% &'(&) *+,-.# &/01 23

\Y

% & " (
#
U V*WX )
AW (
) !
) o
U (\) !
#) & )
)ya ) !'b(
U & ) [
&
al \ bz )
%e$ ) ) ()
shiX) U 1 YU &
(Zb( ) & ))
& &\
Y ) \ !
Uu u )\! &
bz ( & &
)\l a
$43 5(6-78 2" " 9.-%6, 8"%*



(V)@ ) b
%e$ a ) )!
! I\ U a!
-10(1+2(*3456*47 84/36,  # Uu &
%e$ ) %
((( &
) Zb & & mRA ,... VFD31
1) a 0 (
(pg_fi pg__i"~ T ()
I & ) \ & ((
# VX ) A !
\ ! o ow_w/
% ) & ) U ) (
) Zb AFj:.- x_Lyz{sm V{GIC9=D"
11 z
() (a !)yzy ! \
) j25N /... VM2532H (X \
) ) & U\l! %e$
% yZb Y& & Y &
& )& Z ( "
N bz& ! ) ! Y (&
~ XV q:, gu e q_/eX
K'IGSKDGHN4 LLz $ :. j / j/+ )! )
)y \ ! 1 & !
) )& U
U iJ fo 7~
(9:56343; o ( (pqg_.i
qh-/+€ "q _:,++_ € q/h+v € )
b ( &
\ & ((V[X )
oY ) \ &
) Y
) U ) ) o )
yroyt a !)zy
)V (! &)) )
b) )& Z ( YU+
g ( & )&z () !
)& Z ( Y )!
ette & ! ({n?> ! V_

Y\ %e$) b IAL

"% $1% &'(&) *+,-.# &/01 23

(!

) U
' b & *W ) Z
& (VIALX
\ )by
\vVEo) ) ! (
& & \! $
2nC8 ) X\ ) Y & !
Il & & !
%e$ \
) 3HM32 r>FsF VRGH39D2t
uv/ \
) a \! %e$

$) Zb

bz
IG52IG}28 |[Lly e (X (  %e$

) ) ! ) ) Z
I & ) )& Z (

) NCH#
{n?>] I SF"_+:QO0x VSzOsF Oss
() !
) )+,
( \!
U)a U\!IU %e$ )
) a IAL
gh_/h,€ "q_:,++_ € q/u-+/€ pq__.i
o & | & !
%e$ o ) &
\
((Ua & b
%e$™ -l YUV [bX
)& Z ( a )
PV I d#X D ()
Vo) !

)& Z (
(%e$ &

- X)!\ 1Ibd

$43 5(6-78 . 2" " 9.-%6, 8"%*



— Kpucrana| |

5 ITopourok| _|
08 11 1 1,0
L 040) i F 0.8

0,5

041

MHTEHCUBHOCTB, OTH. €]1.
Hurecausnocts KP, oTH. €.

[ T T S NS S N S N R (S |
12 16 20 24 28 32 36 40 200 400 600 800 1000 1200 1400
20, rpan. PamaHOBCKUI CBUT, CM

JO 1 23456354789 :;4;<9348 =>2? ;@ A/;B4;<<; (! C@ 0:96348 D.

45<8(+( # ! ) Y U V)t %e$
V)& (*w) )! +.f /. 1(d ette
\ b y L& \ b
\! ) ) ( ) W)
W &)&Z ( \ ) (b
U )& Z  %e$ \! (( Y& Z (' N Y U (
)Uouf b &) ) O\ u)

y2429N212H3 LF fD2H< , f M3GtK73HI sH75<2K353B49 J75 QM 2Hn AGGK"QM {7H43HG25"zKI3=24

>KK43=2137H9 kk sSH75<2H3= jDG139I5N f: (A M L _:.uuf_:.v/

125IDGGOt253 { M39t2H2ID2H | sR 2Hn R212H FXGEIBN3GY 7J L85G 2Hn A7KGn O|Ffj j5SN9I249 Kk

043...35j5N9I24 [57tID f:._+ fM ,. fL _,_h-f_,:.:

+ F8E757E MF F7H3H >F FG=7Hn y2517H3= |GH@5IE344N=3HG 984J2IG =5N9I249 kk fD OP9K OG75
x3C f_hyu fM /- fL _.—f /.

- S7<G9t253 @ FNHIDG939 2Hn n3G4G=153=SmBABGEN 7KAKBO53<43=3HG F84KD2IG 93HS4GBIHEHI91249 J7

2KK43=2I37H9 kk zKI7G4G=I57H3=9 2Hn >NE24GR2BAIGFA18H3=2I37H9 f:.v fM : t . f

B
I $ #> ¢ ( () Y& Z ( NY U
(W ! ! kk 0 \ u d) f
L fT - S uf i+

, OCDT7E AB Gl 24 Fy| 3H ™|&, K7tnG5 kk L57=GGn3H<9 7J FLsO msss sHIGBHREGI2AG 7H
>|713=2Hn B74G=8425 L849Gn S29G59 fO719R . .v -f ...

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



# $ %& (%&)&
*+-/ -0120.33345,-/ 62,
I HIS% 18 & "$% (S
$ox A& T S%
77 83-023

96.:01.;.6 9<=:>3.72> -??2.71-01 =>2;:??2> @A B2,0-1023

#"$ "#

E2,?F 91-1: G0.3:>?.1H 2; 1201>2/ 9H?1:,? -0J K-J:81>20.6? K<??.- E2,?F L:0.0 ?1> %& '(%&)&

*+-/ -0120.33345.-/62,
--0-1 M " Lo N
P 1 " Q! "
R P O P IS
NS ! N "
" PT N N IS N !
" I VMMW T "N IS
X MM Y o) ZN P
P Y O ON ]
PO N S O ! R N O
ISYO! I MM TO I
10 P AY SY
! Z\ Z(\ s "
N 1 X MM R P "
I N I UN S "
a s P Il NP ! MM
" N
/230405-6728 9:.-3; <030/.=05-67:>: 7:=?2@621  ~  Z_ (\
RP N " o) I IMM "N
MQ” &6 b [ & X
"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78

I "Uu

VM "W

W

. 2IIII n 9.'%6, 8"%*



d =
- = s
’
/
/
— /
1
! 'Y
I
\

o

AV

|

I"# $ %&'(&)*"+&#,-. (1&01 2"0"3/*"+&#,'4" *56 #- # -5&*)6*'7
N
N 'RP
8 , \515 c e VW
%
[
) [ \’°f L
. [& 0 — ¥ = V. W
[ OI L —
Je)[ ioeJe/ /% e Y e
"R IV[ W NZ_ (\ Y |
] n I ! I
Z%\ 1S
[
cl Ff.
el f /-
f.e ! ! R NPR ! 9 R
f. c/h Vhe+ ! 5 Vi Wh& : Vi wWeU Ij !
+ 1 W MUU | Lo [ k
Zy 9 9 9 9 &/ cg |
f f/Jg "UU UN P _cg /f z%
#NP 1" I O " N ! N
_ 1 sy 1 1S PN !
! I IR I PS | MM R P
<9 &y /|
> ? @
i i
| |
& : : (o]
| | l
| |
| |
| | o
8 [0 1= 1 1
! !
I"# = A,B"B-0&3)3-. #C&(- ,*56#- # ['DO&,)*"+&#,"(  E-5'03&3"&(
g $1% &'(&) *+,-.# &/01 23 $43 5(6-78 2" " 9.-%6, 8"%*



-640=:,2/0- 9:.-301  ° I MM b D&
b (&& N [e[&&& | NP R ! 9 Vh b [m%[W
# ! " N
Vgb(nW R b %& " N v
W ] N N ( R N

mé&
)& 1
&_

+&

+%& T T T T T T T T T 1
[ _&& %&& '&& mé&& [&&& [ _&& %&& '&& mé&& [&&&

"t G 1&EB01)-)H BH+"#083". leel " DO&,)*/"3-("+&#,'4' (1&0™B-3". IK KJ AA 2"0"  3/*"+&#,'4"
*56#- # 5'03H( -3 " +-#)"+3H( IFJ /"DO&,)*"+&#,"  ( E-5'03&3"&(

273A5-/0- #N P ! ! MM
" N ] N

OT N " ! R
#N ! P N MM P OP R
I NP O O S MM Oo" SYoO

#P U R PN ! #
0 KpC*p8)n%[ng&[n_

B

[ pJi/.B :1- *3-/<-1.20 2; r<.=;:01+/:3:/ :06/ 27?<>. ?A.:/J.05 =>2=:>1.7 .0 - >:3:>s:>-1.20 6&,S
t<,:>.6-/-0J :u=:>.,:01-/ -0-/H?.? vv 8*** 801 9H,= */:61>2,-50 12,=-1 e G97 B:1>2.1 _&&m e @|e'
K2s.0?20C @ :1-/ 70-/H1.6-/ ;2>,</-1.20 ;2> 1M.:/J.05 :;;:61.3:0:?? 2; :06/2?72<>:? W.1A =32«
8*** E>-0?-61.20? 20 */:61>2,-50:1.6 12,=-1.s./.1He [xxm e y2/ %& t2 (e @ _%&e %m

( z-05{ :1-/ EA:-0-/H?.? 2; ,</1.+,2J: 6H/.0J>.6-/ :06/2?<>: ?A.:/J.05 :;;:61.3:0:?? w.1A -=:>1<wB01
120; 20 12,=<1:> C:6A-1>20.6? 1201>2/ -0J */:6120.6 *05.0::>.05 V8IICI**W e 1A.0- 1A-056A<0
_&[& ey2/ (e @) _ne)(&

% | T} $ -~ Ne o [~ Ne ~ P

b e poo &l e
) I e X " ~ P P € N N

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



I"#
% & '& & & &&

&& (' % & *  +, -+,
01234567389::8<=>4<4?3@ABC2345 9=2

" # #1 $H#EN &'

% (%
$% # ) HM$ & +( " %+ i

>D 67389::8<=E > F3GG3H=73 | J K=238;8<=
L94,;8?4M49 LNG;H740=H 938P4P37?; =M ?®B43935 Q848
R=20< 0?37?; N847;HO4?S =M 9=8?H=5 OSO3;,2738FB1BDAKNOO43 R=20< T;848 O?H +,
01234567389:;8<=>4<4?3@ABC2345 9=2

,-./01.2

34546742 $ & & & U &
& VWX UV ( ) & & & 'V (
"& ' & X Y & (° vV (
v (& w v & W
& VU & & ( VvV ( ( X & & (&
& & & & Z]\ ! & && ( & (
) & & W (& &V ( &l& " (U
WV Z\"& W ( &U Y, & (V
v oA~y & ( Z1H\ "V Y & &
Vv ( U & X W & & W
& & Y (X X ) & &
W& & vV oV & ( & & " V(
VvV & ") v X Vo & X
& & (& U Z+IA
a " W ((& VW & ( &
& ' & & & & W (&
) &)
4894:7:4<=>7? ><@2" W W && ' \%
& & (& (&bc &

& & W (& & &~d
$ & & ('& &

e[f

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



( N
e f
$& (( X ef Z\
e e.f
# g V] vV o( (& ( $ - " (,Z\h&
09 & & 'V( & & g) & )
& )y &) HW A &W( & \Y
Uu & ( &W & & 'V ( wo M vea ((
) e & uv & & V (f
0 +0  +0 e+f
w0 S e T elf
1g & & V g ( & & . g &
345 3
+() + 676g -7 e-f
) & ) 29&  ( (V( ;g Vv @ 9
& *Ag ) & ( & Ag ) & ( &
cCg ( & & $ S pE
0
$& ((eff ef e+f
. 3. .
09$ +/_O +.: eif
& (( X (eif ef
Fe
1 H—7I I eAf
L L
3 Ly Nzoi™ o
67
T luy M
X u My . Xz M\ Ia
WsmY % 5 mR @z, [z ., *2 F———
"& & '& X e@f Y &
O “&aY *bw c e[f
& g 1 & (& & & g ( & &
-0
v ( aYyg VvV (' ( C ( (& " jaY jE
& ( a ki a a ki a ki a E $
&U WV X e[ f

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



\Y,

>

m k n Ty e[[f

op™ M ¢ M/%stu o Mg Mgty &y
$ X N oel[f & V & & & & L & "NU

U X/ e UL 7o i TV KA -
4ABC@:>:D2 && & (&& (  $ W e e Af

W e JAE VoA ( Vv ( &

Va

-0.3 -0,2 -01 0 0.1 0,2 0.3
5 S S S S S T S R S S S S S R RS B

—— (30,8)

—— (5,5)

0,8 L o8
D6 L o6
w i .

0,4 L o4

0,2 | Lo,2

7T T
0,3 0,2 0,1 0 0,1 0,2 0,3
s

I"# $%"& '() #+$, -/0()/ 11 I" %+23 %+"45+ 63 )5+9%(!" 785%)!((1) 45 $(9( THH#ES)"

<= <70

E>=CF;46742% WV W X & N (
&'& '& & & ) &)
V & & -0/ uv U ) &
&' (Y &' & (W ' W
Vo ( "&
W & X W u & &V (

em . [[[, _[in$#f o0 & % & W & U ' m [Al+ 1
i,.,[A

G
JH=54<=p0<4 ¢ ;? 35 68?7;H39?74=8 =M OG3IMBBIB47-0=54?=80 nn rN38?N2 38P L;24958IMD4935 sG
t=NH835 =M ?:; ONH=G;38 sG?4935 L=94;?S @R&AWgf5 [, >= - gQ A_.
$ $ ! I w " 0 & ' g
W [@@_g._.&
uUNO; J Q38<H3?: K JH3?x4C 0 QSH=;5;9BR335654?=H;MH39?47; ;MM;9PuB B s_ z; nn
sG?490 5;??;HO g[@@+ gv=5 [@ >= + g-Q -0
L3M4=N4t 1I;73N{| z:3N7;? E QSH=54?7=8 @GBHHAS 0G3?7435 0=547=8 nn sG?490 O{GH:DT g _, @ Vv
>= _+9Q _@1_[-
t438C r LN} dN38238Ct QSH=;5;97H49 G:5?32¢ OG3?435 0=547=80 48 N8y430;P @HZOPBHABI?47;
nn Q:SO490 T;??;HOD g_,[ gv=5 .i- >= € gA/g.,Ai

"# $1% &'(&) *+,-.# &/01 23 $ 43 5(6-78 2" " 9.-%6, 8"%*



m " # n $ " n n
% " & $ # noa () )(*+,+
-./01 02./0134/567089./01 :3.

L "#$% & % ' 10%$ # "% &+$, 14 ) -) $)
> "M1& % $%
1< =2./0134/ >< ?@3@
A:0BC7060: ADEBF4053F /553:0/7B EF36B5B3/A/ G834/
L3.5M A7/7B NC0O4BF5070 PD550/ L3.5M JBQO*4B
-./01 02./0134/ 567089./01 :3.
" #$%& ') *++) 1) ) % -
Y'Y L L% () ) ) . % - )y Lo
01 # ) '#) # 0
/0102304 QRSS " $ "s* TUS vV $
3F9/CO: 109H7 B.O77@IB@B ?JIW & & "& S R&& X & & & "&
: s "' &TUS X " S $
X T 231" Y X Z" Q
Q S X $ "o [ X " $ X"\
$ s T " 1A &TU Y [ "& 2J-1
& \ ] &T"&’ ™ z &
TU 'a 231 Q
TU"& & " " S
Z & " QTU&S& n "S 'S "$
X" g % Z & " & &X
S b,c Z ' Q
S "$ S ""& X "S " ZQ &
$ ba ~ " & "U & "& $
$T"& Z TX$ "&U Z & Z R
X$ "U" &"& #
VL>lew f T z
& & "& s"" X T " S "

"4 $1% &'(&)*+,-.# &/01 23 $43 5(6-78

. 2|||| n 9.'%6, 8"%*

%



567083902:;<=2;> ?;6:=4 Zg & Y4 & &" " &

'Z S " % V38 h $ W biz";; V*
W aZz AA " VR JWj b;b;i; "wEO" W
V Z ., " Whi VR JbW
k& X$ " U I V.diw ' " "
T " "o " ' S S
"Q v#w' mmn " o/FFO -:10E5B V=C7BF7B:H 03FE3F/703CW "
d
Z ?2J1 & ™ & X T " S "8
x ™ "& VI JoW =L?pG-I?L GAAp;GlpJ pqoGploep>1
VZ "W =L?pG-I?L GAAp;GlpJbpqoGpJOep>1 VZ bw " " '$ T
Q" "t Z " 1-3J=rVn w " "S$ k& $"
SS "V sw " "& " & $ '&Q &' &TU
'&Q + 4+ # 'S &U "o $" "&
Z 'T S
"& $" & & " SS " Vts w
u S X T & S
& '&Q & Z & S & &
& '&Q &
0@A<=;B ™ Q S
X$ " U | 2V-d1W & " J JBb'""
z zZ - I 2V.d1W & b b R &J v
$ & " 'S 3 "
TT " T " &Jb R J
3456784

94:;7<=<>?@6@; A6=@BC;8CD877 7 A@;A@BC;8CIHH F TB?76CD:C 3HI0 HC67J7D4 KDCBLCM7JC;:@N
0OC67 P Q1' :GADM@G>N G>R@S 6T<7DC;8D877

& w ‘ Wo ‘ | 2V.d1.W "T VX W [
vx " Yw v " Yw
*i( Vb+m++W ,(* Viimb+W Tyi+ +i(
V+ b*W
b b+ Vyb(+W .) Vomyi, W “b, + b*
V+ W
v T " s " " " J b
Z bz b z " s " & " " & X
Z z" S "
u s X T $ & S & &
S?2J3I" V"W S

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



W & $ &X T " Z b o r&Q & X

?2J-1Z R z z" z S " Jb
V Z W
W & S &X T " Z b " Jb X ™ A T
'&Q & X SZR & z " X T Q z
Zg&ll n X T n T
3456784
U4B4:MCB7;M7:7 K6C:MB@6T<7DC;8CD877
zZ O Z b
S " =L?pG-1?L GAApP;Glp C pqoGpJOep>L =L?pG-I?L GAAp;Glp D pqoGpJOep>1
W/Z vb) 1‘+
'&Q T & (m *(
V.,
u" && " 4+ Y+t
_p° W {bW w{,W
v P ~ By b **
| _p wW{yWw wW{yw

—L1_7B
—L2_7B

08

— UmMnynbe

06

04

I/IHTeHCPlBHOCTb, OTH.¢1.

02

. . .
0 1,00E-04 2,00E-04 3,00E-04 4,00E-04 5,00E-04 _
t.c

W7;0 0 X@B<7B@G4DD>C :B7G>C BAYL@B4D7Z 76@MERETZOC;8CD877 @5B4YS@G
?B7 ?2@S4JC D4 D7R 7<?=6[;@G ?@6@\7MC6[D @ L @ZIMZBZEED @6[D@N A@B<> GC67J7D@N V]E *
. S67TMC6[D@;M[T ,__ " 7 J4&:M@M@N ;6CS@G4D7Z $a

5<E?02304 # Z & S " V[ W & Jb
Q &J 231 " Jb Z R S " & " X
Q " '&Q T & V¥(W Z"
n n X T n
F G

}/6/60 ~ + ?F9/CO: B1B:7F31D.0CB5:BC:B d oPBEFES d ()i "
b ABY/1€ g/l@3€> *31.B5P« e3FFB57 AP 383-K -z:073C0: 50C91B7 7FOE1B7 F/7035BICELB:D1
E310.BF0: 3F9/CO: ./7BF0/15 pp GHO5 PB4 qddkBt+m d G ((id(**

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



K Y

%II & n n n nn % 1 (
) LI & %II * +, _-+,/'
01234536789:3;3:<=>72345 @<2
$)+ o)+

LM # S %& $H# (H&&S$)* )*
W'+ " )-H%&SH &) ! $I-)
AB C3:3:<= AB DE7<=64: F 0 GH573IJK3E=
L@4E6M4ANA@ LHOES=4I<8 P8<N Q8 0D Ril
F<2l: LM3ME S64=E814M9 <N T<6M8<5 LOIME2ESQNB484@| UHII43 F<2I: VE646 IM8 +,

01234536789:3;3:<=>72345 @<2

-+,

" # S
J0/12/13 W% (& X Y (2 % T
%I" "% !\ 1" % ALY L % %
" % "] I ( ] T "a"’
| ( X % % ZA + b ] %
% "] 1( ] 1 % (& % "
o & \ (& & ( & 1T .c
" %" & % " Ta&  %d
I % & " N ] % (& % " %d "
% " \ % " e [& \[ (%™
% " [ f % - W ( % "
"% " %d " & 0%t % Mt (%) ]
" 'a SR & \ (% % %
"%t & % %" % 7S &
I % & % & "
/41256 2 7/890256 :9./0/12< =5>1/;27/1863 el 'l % &
% & " & & "% % " "
i % "% % - %% % "
& [ 1" n % %
%" & % da " ¢
$43 5(6-78 2" " 9.-%6, 8"%*

"% $1% &'(&) *+,-.# &/01 23



Voo & "I, %%
"W & "a"'" "%&
%d % % % " d&[a% (
% Vo
)™t %d % noom
" %a " % %
% % kY/c )
% [ % S P
c & & ' "a"'" % "%
" % " & & "o
oo "% " _ o\ $ "
"% % " "o
% ™ K -, %%
% "a" '" " %al & * &%[
C od .
. g g
" % ' d% "a' &

% % % _ + %% d [a
% "% 1"

% ' da" ¢ d'
% " " ( d [a
UL %% ) % &
% % % ""% "
& R | &
"Xl vZ & XABZ & XmEZ
% ) ("% ]
+, " n % """ %"
& \ (%™ % * & %
"% % NN
"M %% " Wo% '\ \
"8 G b '
" % %/ %% e %al
"o \ , . k1lp,

100 Om U, —11

K ocu.

/0- " 123.4 5465789:; 7<3;=0 >?746.399:@: 0-A:<90=4 0 -23.4 06.35390;

/?@AB868C =5>:/;27/186 2 24 9D>
& & ' VN
Io1e] "%
" Vo

"% \' X % A8z
k+c "%" \ \
% " & & ' X"YZ$
% " "% '
%d % &
"t % ' & & "

"% $1% &'(&) *+,-.# &/01 23

@EO0/12<3 " Y " 1'% % "
% ] ] & & "
Vo % ' &
' & &
% ¢ (% " & & " %
% [ v\ X" .Zc
% % " % !'% [
g+c \ \'
& & % & "c (%
"] "a" " o
" % %d
$43 5(6-78 . 2" " 9.-%6, 8"%*



% %" % %

I\ % d% ' B % & % & "
3,24
2,81
"5 2,44
fo 2.0 l\
;“1,6—
1.2 2\
0,8
T T T T T T T . 0’4‘| T T T T T \3| T
0o 05 1,0 1,5 2,0 2,5 3,0 3,5 3 6 9 12 15 18 21 24
t, MC , I1a
/0- B:5.40.>C?D-4 A:=4 8CO@E.@: /0- % N4EO0-0.:-AD C-5389399:; >: 0.>C?D-C
5465784 0 =:9F39A54F07 >746.G >50 =:9F39A54F00 >?46.G :A 84E?3907
54670<9G2 84E?39072 45@:94 HIJK" L4M 540:<3@: @464K" 45@:9 HIJM  46:AMHP
"+ LAM 9 ™ L4M "*LAM & L4 % @3?(HQ <
65AFG/12/3 ¢ &\ (%M % % " % & %
"% " % ' % b ! % & % & " (
r ''s " & & " % " %
\ ' [ V.V (%™ % %
+hYY ¢ "% " _ %" & r&
% d%
) d & %)ttWu _il.ilY,++ % vv B )
& %% " " ' )it I I
" u.ig,/Y, gsgi

x<H8635 <N B3@HH2 L@4E6@E y FE@J6<5<?9
23367 {Q m3<Lz V4{l Q<62 T

P8<I:H8<=1:9 Qw EM 35 PH5IE7 ESE@M8<61KE32 NEBAHBN3@E 2<74N4@3M4<6 <N 2EM3554@ 23ME84

B hYs, +th P Y+i,hY+ii

|8<17474E8F LHBN3@E 2<74N4@3M4<6 <N OH8E M4M364H2 K9 OH5

E5SE@M8<6 KE32 ss AOO54E7 LHSN3@E L@BEG@H R Yipph/p,Y

\
n % (
%

$" # # 0
% % & % %
hY, hu-he _h-
A %
rer) hY, . hu+X.,Z he

}
%

e
!

c

% ssb

P
% %

%

K

% % % ss

1% % %

g/hgi

n%(

~H87<=4MI46 BA 3M 35 LM3K454M9 <N ESTHBEB3@4AKE3R9 N<8E=3@HH2108EIIH8E 0531231@3MJ<7

ESE@M8<6 KE32 I<H8@E K3IE7 <6 3 @3MJI{Z@@®<B8@B82BIN Y, i hB Y/ hP ,g._,p

"% $1% &'(&) *+,-.# &/01 23

$43 5(6-78 . 2" " 9.-%6, 8"%*



# $ %& (%&)&
*+-/ 0-1-230.45&6)7.-./ 18

1" % &1I% ()1 # IS +(1) |+ YU, & H) M)
&(-% #
99 :-1-230.4 ;< :/.=> :; ?2@2.2
<A.@2B.C.A <8D@1>.3=1 E1=C F1 ;< i/.,=>
G=,30 <B-B@ H2.>@13.B4 =C |=2B1=/ <43B@,3@2@WB1=2.A3 K833.- G=,30 L@2.2->@ %& '(%&)&
*+-/ 0-1-230.4586)7.-./ 18

10/12/3 M ! N I o
P Q P R P
Q M P I S I p P <
NT P P M IS R s
u VS NT W R
MooP SQ s s P R
P ' 0 P p X v v p
I U<D-10 E/-3,- <.2 B@1.2Z <E<V [6\ S [5\ Q
+ [0 S oP ! 60
> ) D ) S |
R N ] Q ! Il
Q + 0O o
' T S I 11 Q I
P Q .
O SM
456/728/19:;<1:= >:59<3 /| K " + N
SM Q " + o I s <
©) S OO0 " u vV OS

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



6
/5
0 Y
" =
( DY . g (
g
L #%&' ()%*+,-..-/)01%2-3- 14%*'. 5 ')6&--*! 7.-8%9%6,'&*9" 14%*%&:8 -;,'<%= >
2*00&.'5 *&%," ? 4)'<&%..:8 I+-1.* ()%*+,-.-2 @ !'+%& A-*0! -2* B !1+%&'
'<2%,+* C 401-* )%*+,-.-2 D 4 ,-&%+,
JOSM N " I O O 6% T
N S R N ! S S (&
OSM T 1! 5) LT ©OINT
IQ " P ) 65 O SM
S Q 60& & Q 6) P S P
QP #Q 6 X T ! 0OS s " P
oOSsM " 6) M I M N OSM #Q 5X
" &) N S
6&& aM
2@;<9:9A3 P "+ S 1 Ob O SM S Q
! R! OM6B6 W S N 6'X6_c
s ! ! #S OM 6
N O " + s !
Q Q PQ ! M !
E;) ="
F1.-2.:% 3%-&%-+, 1%!* % 4','&%¢+,: -;,'<=-2
W #Q 6UO0S V #Q 5U 6&8& aMV
6 6% 6 &d 6 6d 6 6%
T 5e 5 ( 5e
A 6% 5& 6(6& 6% 6) 6(5)
W f ( 5) 5 dd 5)% 5d_
] ! c 6 66 6 66
! R P O SM !
X P I S ! O SM Q 6
T O SM M O SM
" + O N ON 1 0S PS 5

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" "9.-%6, 8"%*




O Q N! O N"

I > G *,-14,0+0,' =%.+,H.-8 /' 4%, A%, 8.-8 [ -, +.-8 14+-,-.:14%1%..-3- -;,'<="/ 2

°S N Ob O sSM Q
T ! g
O SM Q 5 P
S " 50 O SM
oS PS ON ! " I # S S
@] + IS I O !
4;B>/12/3 W OSM N SQ
S " @]
N " w S | 6&& aM
! OSM P S S
#0 Q h R O S '# g M +

S  h™5%d 5&6d e

6 <.2B@1.2Z-2JJ@23.C.A-B.=2=C2-2=A143B-//.2@R0I@E8 ; 1@>.@j f Ik-.,E K [@B-/\ ff ;J>@8
.2 ;DD/.@J 1@1-,.A3 X5&&e X 9=/ 6&_ | ( X B)dX6'd

5 F.1@AB/-3@13.2B@1.2Z =C 3./.A- 3-2] f mi \@2B[@B-/3 -2] F@3.Z2 X 5&&( X | 5%UEV'5¢+'5d

( oh P ! !
S Ifoh pR ffp S I RP OPS gS X
5&66 X )% l6f5 X (_X(d

% L=j@1 3.2B@1.2Z B@,D@1-B81@ =C 2-2=3B18A@HQL@\B ¥@I3@B@J Cl=, J14 2-2=D=jJ@13 83.2Z
D=j@1C8/ 8/B1-3=2.A -AB.=2 f q k-3-2=> [@B HE fl=2C@1@2A@ <@1.@3 n-B@1.-/3 <A.@2A@ -2J
*27.2@@1.2Z X 5&66 +9=/ 6e X E &e5&&%

) *@AB1=2 s@-, <.2B@1.2Z =C ?.1A=2.- |@1-,.A81)8>B3.2 ; ?@2.2 ; :/.=> @B -/ ff ;J>-2A@J
n-B@1.-/3 K@3@-1Ak X 5&6% X 9=/ e 5 XE 6)&X6)

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



! n
# 5% 1 & ()
/01 23 4/5676223/8./01 9:

L # " $$%$ &'( %!
")) s # 1 () H('S #$
. </5676223/
=702>?0@07 =:A29305B9 C5505?/>? DIB@235R@ GRFM7/1 =702>725 = ; CHIB>B3
GB.54 DB11?276>07 J>032950? K:550/ GB.54 5230% )™*(+(
~-/01 23 4/5676223/8./01 9:

+-J0 M N $ "I ! % N
N " $$$$ O NPQR O NS T N O
U "1uv % & O N $$ ! V
% ! M u ! o N $
l'$ $ N N % N
$V I$ N O N PWR !
N ! U 10 V Y X
Y u IN ! ! Y V V N
I O N !!' N N 11U !
1-2131+45 -5.67 4558/90 Z $ N O N$ O ! !
O NPRI[T $! "11Y " P XH#E L %
O N % N N o) N U
VAR QW T " a ! Uu ! bz$! $ N
"N o" Oc T N " T o)
! " Oc T  N*QWT
Z$ N Y I N V !N N 1 % $
N N N ! V" NO "o
Y N $ 1% !
O N ON U OY NV ! O [d %$
$ %" O $ O 3% !

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



.58/9 -5..670 Z$% ! ! N

N
I 1 U a# Qb * N %l $ NQ+(U ee

Y)X g N ("Qgd $
fC N Qf*'+ Qf N Y ) Q

N Qfr+* N 974)(Q N
U NWW! Q+W N YA
N ("Qg

LH$"%6%" &'() *+ ,-( . +0,(-- 1" %(, ( -(1$" " .0(-(2 .$ 0"3)+40(, 5

h O ! T K/>FB.iB925?E1/550 @029 u 'N
! $ U $ U $U a# Wb $ 0]
Uu $0"! $3%$ % v "NO
u "$8$ u IN N V
U h V ' N N ! % $
a ba* $0"! b UN a b T !'$

6 | "#$"%%7 &8"40(,9 .$ 10™:(- ."/ +0,(- 3); %

<4*0 3);4+0=05

# Uu IN ! $ N "% la# 'bZ$
%! ( Qg $U ! N $ (OW (0*S U O
VN V%! "§ % fl % O Y%
NU ! U IN $ $ N
N %!l Qf '+ O0OY U o) IEAVAL
N O N N I % $a b |
O N Z$ N %l v X Uu IN U 1$

"4 $1% &'(&)*+,-.# &/01 23 $43 5(6-78 . 2"™"9.-%6, 8"%*



O $ \Y ON ' V. NO
a % Nb N d $ !

Y )X
V NO

> | "#$"%%7 &8"40(,9 .$ 10":(- ."/ +0,(- 3); *

548;<,./,0 N ! $ O O !
! T K/>FB.iB925?E1/550@029
o"! $ $ N
$ O Uu IN $SVSE !
4 I'N "$$ P $ N

QM T o)
N " $ " #U !

N Pj R
62?A5 kklll 16B 0

$ UN

N % ! VvV O
(O U O I'N
$ |
+,7$+? -(1$" ,07? ", +#($ 25
1 % N
U ' N $ $
! O N
V NO $
N 'O M O N
I V NO $
(@] N I
T % N

>?k9:k>215-9BB .k@/7?-5622?5kF2?/01k?:m297:1B505

a O $f(W(Qfb

W Pj
% N N $ A#HU !
2mk?IA25ka>k O $f (' W(Qfb
z Loy \&J X
Pj R X ! I O
622A5 KkF/?/ 2:m297:1B505 ndk  $ f ( W(Qfb

67??A5

"% $1% &'(&) *+,-.# &/01 23

R T
Kklll 16B 0>?k?mk/92/5-B@-IB94kF9:n-925057?/>7-

$43 5(6-78 . 2" " 9.-%6, 8"%*



! n
#0$ 1w & (&
+,-/0 1.23.456.789:-./0 ;5-

N4 15 # %%! #&# # ! () *" ( )#) L) - *# (1]
JHH IS &I IS %) & %r) (F*
+ < =>?2.@76.
A;/7>8/B/; ACD746/154 A E FG?5>56
<5-12 H50787;3>/; 1>/6741/8? JC11/. <5-12 K74/84 &' (&)™
+,-./0 1.23.456.789:-./0 ;5-

01213415 LM ! N I O | P Q
RS7;/1/5>ACDD548A?187- SAAT ! 1y oL
\Y; 0 ! ! P "L
WX YZ " P U N
I O ! L" P QRI[#T
[ # ! P UM " o" $
! ! $ A VI R! T
! oo ! L O V [[#\
! NP"l Q o) "M $ [[# ! U
I M1 $ ! L" $
ALt " L
L 0 ! " LO
# U u M# L
oOP $ LOP $
O [[# $U L "V I P \Y
" $ L L! U
| O | N VvV |
I MU Il O L"P L
I M ! [ 0 o)
P ! ‘W 'v

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



*$ 11 1 O ! L"
P ! U LO L " "
L ! W& )z
a " H# "I# ! L Lb
! $ U
X 467389:4;6 u VwWw u $
Y <8=4>6;:4;6 L (@) ul!s
& 878@A U !I'L !
) 834:8<437 B6C413:80 $
! M UM" # " p 1 $n UM |
! L O
" #
$ %%!&!" "I( %)*+,-,../0 1)%%!2%'10 34451
D B496341 <1E134F
46738 9:4;6
X G.HIJKL5M\ ! $ $ !
$ $ " # (0] $
G <1:A1 ?31341n ! $ \% !
Y ! u ! (0] L \% L (0]
$ SV $ $ vV U $ V cde
G)N \ ! U $ '3 $ % !
& $ " L o ! =/,(f ! UM $ !
gHee
G H.OMK4136>4: 46N, ! V L " L L L P
) "% $ " R $ \%
! U v ! L $ ! $U \% M
!
. G 8; :8< 878N " $ $ ! $ 3 "L "
'u $ \%
G 36>4P =>Q8<{7<6?\, \ \YAU) $V
( "l $ $
f G#IRSTMKL-UH', ! V P L ee U
L O ! $
h G 0:8B>63MN,! $ L o Vv ! L
i G :8 <81 731341 *)N , $ ! MU $
<8=4> 6;:4,6
X GWXVKHYX\ ! !
i ! R! $ T L
G'X(KM[XN, ! ! $ $ L ~rs UM | !
Y L ! ! P L" $ L k !
! L
& G*) *[[K[IN , ! $ $ $ $ 1l Lbl
V$ $ \Y Vv | (0] L " P

"% $1% &'(&) *+,-.# &/01 23

$43 5(6-78

. 2|||| 1] 9.'%6, 8"%*




4+)6) 7,1, 8 1" #

1\1 341
G B<608\34; 0<6\6N [ O FDDO7/mA  F>n45/n ! UM !
X LL !P P "L | " P
Y G]>1;:< 833~_;>434\ 19;4_=6<76; 8>87!,! $ ! \% L
P Uu L "P L O !
P 59:8?6 :4|P4<80633"_ 9;<43 437 >1;6<91013|3"‘ 36P36\ 134 N 4! $ ! !
) G(OH|KSX"M‘, \% \% I'M 1'$ UM
! L ! P
* G-MUXUT.' ! o ! L " P ! UM !
( G 4<BN, ! 1'$ um ! ! !
f G%' %UMLLXC, 0] ! \%
L @) $ !
h >6:=8 <76 ?124C439;4" 9:6326 <:80 , O "
6;>Q\ 1341 | M um" v " ! "
L! Lb ) I P WV $ !
L "l ! um™ L "
[ # M I L UM*" "I L
! #L I $ L ! 'L $
! O $ LP M UM" [[# $ v
L'V "0 L u ! $ !
u! \% !
X % ! O ! P " $ kk " $ oYX)o
YY pX o i(X"
Y # # e ! o ! L " P kk [ L
$ oYX)o X( p& o *i,(*
& d ! q# T " ! O ! L " P
'$ ! $ "% ! Kk :
L $ oYX( 0 Xi p)o X)X)*
) a ar”L !I'" 'L ! P "V " "
kk g Y'X* opXY 0 Y(&

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



" # $ % &

0T

+ .- I 0 121 324
-5 56("5'5

+ .- g 14 12 1321

7 89:;; <=<=>?@ A=BC?8D9CA>=8EF9GB?H >I

"T#S %& #% "%# $!( 1% "% )* % # (%#  +%,*%)!
"$1% $& %- .$
JK L=<=>?@M N O:P9BI;:G9
QR:?GS:T:R QIA?>@:U=> V>=T W> X W8 KAUBSG@EEH\Bt+T YIGB:B9S? N NG QZA<=@
MZ? [?B?>9; QS9S? \G:S9>F 7GS?>A>:U? *KBRISE9T=4& >9B:=9RS:@7? |]9US? 89G9D?87?GS, SZ? P>9GRZ
*Q?@7?>U<:F, NUU:9 Q?@?>U< Y=88IG:.US N@40 1213
Q?@7?>U< M?RZG=;=D:R9; _GUS:SIS? K9S:ZBIR/ER?>U:SF *X7V'_, MNUU:9 Q?@?>U<
Y=88IG:US N@ 43 121321
7 89:;; <=<=>?@ A=BC?8D9CA>=8EF9GB?H >I

/0102304 a b / A / / / cd e d
d d f)g h+i * , O +, ... %
C cd . c% h+ e % ..cd de d+
j % d d/ ¢ ) gh+ e! /[ !
kc / o / d
d cc I % /!
% / d e e! /s
c . le/ c d d/
% c.% / c / / / le /!
c !'$
! I 1% % d d
c . % b Il ! bm! c !
/cl! . hop
- A / *- O+, ¢
d / % . d c! /¢

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



l'le . % cle m . e bm c . d

% c d % .. N f c. m
m ij % / e d/ c
/ c c!d .dc. / e. qd nr2p
526/278 975:;4 k Jgh+ d. b ¢ .1 s e
c .b. ! e b/ ! I/ c ! % .I'ntp
! ! / b . b lc/ Fol
% ! ebm!. ¢! e c!'d b d
e d d dc ! d lc /bmd/ ¢
/c l'c e nrp
) ! e b b e c .b. b
e / / . e c |/ %! [/ f
C jd/l %i e m do0 o0
) /! '/ c ! b e
c .b. bm / ¢ bm Ic /bm
_ul c bm d u u_/ c ndp
/ c /. c!d b d e d
b Il /! I . c . ) ¢ d
bd!d d c! b !
d /.c! .cld d I i P / !
| !vosr ! i |
f ic! Id ! / ch
nop
kcle ! d % d
/[ d e c Il . c!
o b d % c bmd / d e / d
/| cd e d d d nwp k .c ! I
Yrod ! / m / A /
e! /! * , d ! ! b
d I ¢ d d c! ! d
e d)gh+ -0+
5 1%. c!! d d e )g h+
*- 0+ e d / C /
/A k d
d/ Jc . x="9yNK d C
g bf o! i c ! ! . 0304 ! !
c!lijl Ik d !
bm
sOQXf . z23! { 20t {1i%
s20f . zO0! {- ro { [inlp

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



% / c! b d! c ! ! 1q!
cd .nrp
- rsod / ! cle I/
I . [ cd h+ e cle
Ic%. I ¢c%. [ / ! c
I'c ! . d I % b bm
d ! f ! . d i !
d / ! I'f c e i QYNWN ! nOp
7<=>90230 e !l c ! i ] % !
/ (A / .b. e ¢ % )g h+
F'lc. % [ c o ebmb ¢
d ! d d/ ! %.!$
cle I ¢ / . d /! % ! e!
/s
' % ! C /
ebmb b
0 20~r|32rr300 * % %. c . (I bl /
*_ ”-O* + , r30~
r +"20~r3o0r3r304 +/! ! / . . c!ld e
/ /cd .e d d d *. , - "0
* + , r3ot
2 - eq d /. . e! /! " "5
r3o4 o-~1
t o+ 5)r " )) cd e d d
d "5c o~~t rdw
4 g + 5 5 k # k k c !
[ d [ ]! / / c!/ cd . e d d
d -€ |+c d Sr33w se 00 s- 41slo
1 " H# & - /
d b d e d)g h+ || o %. ! d
Im - - o s ! r300 s- 043
w c . "H# & % %. !/ 1 ]
cd .h+ ||5¢c . Id dc 'c sr300 seorr s- t4st~
0 "H# & c s % %. ! c !
d % b . d / ! % !j % )g
h+ || _, | %.! d m - - c s |
r3o00 s- 24

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



% #" & ()

,-/01  2/345267/ 8939: :9

L # % #& g & "
V&I VHHE S K&
< =>18/?3 @ A B0.93C
<DOBESOFOD <9G6:703>: H:>F @: ;; <C619G/E>7

B>.32 <8/86 IE076:308? >F J>E8:>1 <?386.3 /EKA1EDS:>E0D3 L9330/ B>.32 M6EOE 38: '( )*'(+(
,-/01  2/345267/ 8939: :9

+-.00 N 0 PQ
P PP P PR QP 0S#Q Q # #Q
0 0 Q Q QTUW W" s P PP
$ Q o# " OS
o # 0 X ox P
PP S
S ## Y
P# O PQ" z
[ Uu\Q P ]
[ 47Z QO Q
X 0 $Q X PS *( BHY #
0 o #
N "0 $Q ¢! na o $ PP
Q Q # PP # # “# Z  Tawb
O " Oo# S PSS S _
# 0 Q $ S XYQ S # #
Q # X _# _ #
p $ " s O X #P#4AUC" [ #
C#XP z _ _ d "*eT*Va f
g $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



O # S # b yAo) OP
W " 00 Q woop g
d "*e A # P "
" PO Qh#0 $ " X P X
PY PP # PQ Q X *d "e
P P O PQ" z f #
X
1234,5/6,.789:.8; <837: % Q P ## # O
dB/iG6D8>:e # P Q O Q o) d -
e Q Y PP P " # "
o o o) " # P PP

Q Q $ P " Q" S ## #S _

P %OP #H## @) hQ zZ OS P

OS# N% S O #
QO XY Q # oy
N %]
PP o) a fp O b

O PQ Q # # " O

N %]
PP Q ]
zZ $ X #
jHkl " TVPO - S # " o Y
Y B/iG6D8>: U

nposectn oruér
Beenén MHH Huuero COXpaHEéH
ananus nposepaemoro He B
HaliaeHo [OKYMEHT
. .

. 5 Heobxoanmsbie
£ g AaHHble
2| = Coopmupo nonyyeHsbl
3 &l BaTh O6paboTtaTb
Sl noucKoBbIii Beipectn Aanmble

qs) MonyyeHb! ampoc nepebiit

nonb3osaTens
5 MonyyeHsbl pesynbrar
S CKMWEe faHHble 3anpockl Ha
anA Bxopa AaHHbIe AnA nonyyeHue faHHbIX
C npoao. ann OT06pasuTh
ceccun npeAnpoBEpPOYHOro oTHer
ananusa
o
3
Monyuen

< v Monyuen

g sanpoc Ha NOUCKOBbIN

=5 BxoA B 3anpoc

cucremy
npeanpuatumn N

Hoctyn
3anpeiwéH

"HS % &()* +#,-($ .JOL($$* ++023 $ $#$2()04

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*




# " os P #0 " # m/7/3D0G8
# oP z
h P P ,16D8:>E oO# O
X # O# m/7/3D:0G8 nBkM J<< f P #0O OP P-
X [ ### #
S ao0EK>p3 k/D MOE9ib
h PP # O P P PP ;i0>3 g3
# P P S # O #0O PP a
Q (@] Q# P b OY m<rl- PR X
O # S
h # OP P P s9603 "
P P O sO: 89/1 @rk
#" S Z KsDi- P P PP K>Diq3
P S Y Y S PP
# # PO # Q O_# Yy
" o) N% PP "1
" 0s Q]
" " S nBkM- P S]
" " S tkM- P S # # @rJt-
,=>9:787?0 % O # # # # dB/iG6D8>e O #
"0 #4# Uc O Y# ) * U(
P Q" X PQ # P # "
O X $ ,iD61
u N P Wh #0O uP P adr" OoOS# "Q e
4((v
4 g w " w ubP P S Q "
"PX eT V f%X C88G3 xxDK6 >39 :9xK6.>76:30>ExD>9:36UvUx
UcC8la P Y #4UU(Ucb
* @) # S # d "-*e [ T V f %X
C88G3 xxppp E/1>y :9x:Evvx/z>98{F83xy>F0E+tcdvxa P Y #4U U4 Ucb
' S# jHklI j930E633 <89KO0> S# T VvV f %X
C88G3 xxppp z930E633389K0> :9xp020xK>D3xX!2KD 3B EA0FE=xzG.>K610EyxzG.E{E>8/80>E a
PY #Uc(UUb
g $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



Lo # $ %& '%&)&
*+-/ 0-0123454

"#$ Y& #! 1$ '&( )™ 1" ( V# +' , - SBHUH %. !$
#& 0/ &#!
67 6892.: ;7 ;<,<8=
;43<5=,985 7998>.-2< ?58@<9985 ?AB ; C 7DE8:8=
F8,90 ?8/E2<>A:.> G:.=<59.2E H499.- F8,90 1<925 %& '%(&)&
*+,-./ 0-0123454

123245261  # KLM ""N" o)
# O #roon # P Q "R
K N o) KLM STU
# K SvU O # # N # K " S%U
K N K " N Q K
M NW # "Wo"Q Q Q #
#L # L " K "NW Q M K K
L K LQ L X K L K
Q Q O #L # L " # "Q "N Y <YZ<2 S(U [-90 H+
\ZZ S)U G+<2 S'U ]Y;<YZ<2 SN\U - # K NW
#N "KLM S_aT&U
b N Q# momnon K
i KL M o)
7892:5:24<=>74=@ A=8<?6 L L L # G+<2 "Q " "
# L KLM STTU G+:<2
K " R K STVU K "NW
K QL # Lc
" R L N N R
K L \BZ*F V&T( ST%U d" " "L

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



" KLM AYA f-E K \BZ*F #NW" K

# " e-9</.<
Lc + L +K # K # XLW
KL M K "R " TA&&
" L w R K
"# GHi2 O T O v M" NwW "
O " # L K K " W
P (0] # " K "O QL NW
L Q" KL M " "W #
KLM " P L " LW Q
"W # g R K " "
QNW# ROO L ! o] QL w "
" g R K QL "
NW M ROO L " gR QL
" " KLM " h# K QL
(0] # "t K L "
K L d " L M ST(U
K " K " K
@) H<IG I<-0EH<IG X
ROO ) L K O QL M
" L " W L ## # "L
2BC>7?<=<Di N G+:<2 " M o "
K # K "NW " Lc w "
Q L \BZ*F V&T( d" R K # L N L
L & KLM " W " "L Q" L
L K L NWN N L Q )T 6]
# L " T&&R L "(g K L L NW
=7>EA2452 P K " G+<2 LK K
K " # KLM " # "
Q"L K P " O " K " M " #
LN " M
L " o " N Q L M
L R QL g M " #
L K M N

T j-/7[ ;-@ 7/. 7ek8 [8A-,,<k 7/+64e-2. Tek4/ 2-f-e ;-.@ I-m-- [8A-,,<k 7/+[85-.9A n,-Y<

<Y ,<:2-2.80 G9.)Y *kY< B<2<>2.8: -:k FA5<9A8/Kk..¥0 ?58><<k..Y9 8@ 2AknT5:-2.8:-/ 75-e
\8:@<5<:>< 8: n:@85,-2.8: F<>A:8/8YE 7\nFpV&TV B&*T% g V&TV g 33 ("%+(™

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



V Z8</ gp\8::85T ;85.: ;= F8,-9m 7k-,<0 C-9./<.89 [<m-5.9 n8-:.9 68,3-29.-5.9 FI9m r..Y 14.
*e584/ nms4.<5k8 \A5.92.-: |<55-: t<::925u, j8943\-9-9 H<Y.8: -k gev<>2 ;<Y,<:2-2.8: 7/Y85.2A,9
1 2A< W.,<5- <Y,<:2-2.8: ?/-2@85, 00 ?58><<k.8@ 2A#i2<5:-2.8:-/ x8509A83 8: \8:2<:2+t-9<k
[4/2.,<k.- n:(k<D.:Y g V&&% g 33 a)+T&%

% 709A-E ? C-52-0 B5 C.v-E [-:0-5 [853A8/8Y.>-/ n;Y< ;<Y,<:2-2.8: 7:-/E9.9 00 n:2<5:-2.8:-/ j845:-/
8@ \8,342<5 ;>.<:>< -1k 733/.>-2.8:9 g V&T% g C®¥/z g 33 T'T+T)

(  C.-E t-k5.:-5-E-:-: 7/<D 6<:k-// H8e<52 \.38//- ;<YZ<2 7 B<<3 \8:=8/42.8:-/ *:>8k<5+B<>8k<5

75>A.2<>245< @85 n,-¥Y< <Y, <:2-2.8. Si U g M
A2239 00-5D.= 85Y03k@oT)TT &R&)'TBR@ " &T &% V&Taz
)  6-.,..YI< {<85Y.- {0.8D-5. ?.825 B8//-5 H899 {. 59A.>0 [-90 HH\ZZ Si Ug M

A2239 00-5D.= 85Y03k@0T"&% &' & IN@" &T &% V&Taz

" g/-@ HB8::<e<5Y<5 ?A./.33 ].9>A<5 FA8,-9 t58D @+X8:=8/42.8:-/ Z<2f8509 @85 t.8,<k.>-/ n,-Y<
<Y,<:2-2.8: Si Ug M A2239 00-5D.= 85Y03k@0T)&) &(p" 3k@
LW " &T &% V&Taz

AIBY TiY L, 1-><5 -/, 6</<9 185<Y584:k 9<Y,<:2  -2.8: 49.Y >8:=8/42.8:-/ :<45-/ :<2f850 @85

A412.9>-/< @<-245< <:>8Kk.:Y 00 ?-22<5: H<>8¢22859 g V&T_ g C8/ TTV g 33 V)'+V"

Z2.08/-9 1<99,-:: t5-, =-: {.<0<: ?., 7 k< j8Y n=-:- N9Y4, n2<5-2.=< @4//E >8:=8/42.8:-/ :<45-/

:<2f8509 @85 -428,-2.> =<52<e5- 9<VY,<:2-2.8: <R.I@.>-2.8: Si Ug M

A2239 00-5D.= 85Y03k@0T_&( &% ¥ BK@ &T &% V&Taz

a |I<<:-;./=892<5[ {8=..k-: C6 \8:=8/42.8:-/ Z<4  5-] Z<2f850 t-9<k ;<Y,<:2-2.8: 00 ?58><<k.:Y9 8@
2A< ¥'n:2<5:-2.8:-/ \8:@<5<:>< 8: n:@85,-2.8: ?58><9NY? V&TT t-:Y-/85< n:k.- 74Y492 )+ V&TT
\\n; C8/ T)» g V&TT g 33 Ta&+Ta"

T& ;2.--1 x.<A,-: I<k5.0 k< C./[.<59 ;<,-:2.> 9<VY < 2-2.8: 8@ e.8.,-Y<9 49.:Y >8:=8/42.8:-/ :<45-/
:<2f8509 00 ?58><<k.:Y9 8@ 2A< V&T' n:2<5:&:B:Bj@<5<:>< 8: Z<45-/ Z<2f8509 ynj\ZZz j4/E ¥(
Va gV&T' gBgn T& TT&aon)\ZZ V&T' MVAV)_

TT nitn \A-//<Y< <Y, <:2-2.8: 8@ :<458:-/ 9254>24559 92->09 Si Ug M

A223 00€5-.:.->V ,.2 <k40.9e.|>A-//<yY<oL W " &T &% V&Taz

TV F94:Y+r. |.. ?2.825 B8//-5 H899 {{59A.>0 6-.,..Y I< tA-5-2A |-5.A-5-: ;<BY< t</8:Y.< ]<-245<
?E5-,k Z<2f8509 @85 (gev<>2 B<2<>2.8: Si Uu g M
A2239 00-5D.= 85Y03K@OT'TV &Y T((3K® " &T &% V&Taz

T% \A-1Y<B<2<>2.8: Z*F y\BZ*Fz 7 =.k<8 k-2-e-9< @8592<Y >A-:Y< k<2<>2.8: -/Y85.2A,9 Si

Ug M A223 00v->-5.:. k.:@ 49A<5e5880< >-0k-2-9<2M&Wo " &T &% V&Taz

T( ;<BY<E nB@@< \A5.92.-: ;m<Y<KE t-2>A Z85,-/.M>2:8/<5-2.:Y B<<3 Z<2f850 F5-....Y eE H<k4>.:Y
n:2<5:-/ \8=-5.-2< ;A.@2 Si Ug M A2239 00-5D.= 85Y03k@0T)&V &% T 3k@
y LW "&T&% V&Taz

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



# $ %& (%&)&
*+-/ ,-01%2345678.9:8,-./ 43,

'S $% $& (1 )SFI1H( S W # * +H - ($F
*$.
. < =345678.9
>4.69?7.@.4 >AB67C.D37 E73@ F7 G; F,.27.6C
H3,D2 >7-76 19.C67D.?J 3@ K39?73/ >JD?6,D -Gi/642739.4D MADD.- H3,D2 N69.9 D?7 %& '(%&)&
*+-/ -01%2345678.9:8,-/ 43,

/0102304 O P P Q P R R S
T S RS UVWW X S 1S YXZ[\
P S P XS~ _ T R
R ST XS + 'S YXaz[ S XZ
S I b + P uiw
P c ! UWw " Lo
_ TR R | XaZ QT
! S ITR " S
+ T T TXaz
2565785/20/9: ;51<51 = >510?385/@23A B3C3=5D605>0E83F0G=3< C@1@F4
R SQT T S Pd
I U%W ( ! I V[ R +Pd \
T Pd P+ Q R
Ke T [e 1] \ T Pd
Q YN+ [e(( S YG+ [
! | fitg U)W
ST T R ST U'w
HI3: ;51<51 = >5107385/@23A B3C3=5D605>0E83F0G=3<C@1@F4
! ! + T Xaz !

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



SP PP R TR V[

Y S [\PS P R b R
R S IT R R e 1]
PS S I ¢ Q c
Q! e VI oc R ! b !
S R ! RS R !
83>08 B3C3=5D605>0E83F0G=5: C@1@#34 TTS ]!
! T h S PS by
1 ] T 1 A | T
b ! Es Q b
T Q :
R ! S Q i ] b ! Q |
\ b '!'Q
2565785/20/@J >510?K 80L@0>5: B3C3=5D605>0E83F0G=5C@1@F34 !
T ! XaZz V
"# $ %&'() *&+*,-.7012 + &,- ['3+41 567 #0"/ +&+&"+ (+'/+ "8+#.(" .'I0'&+&
S V K+ T!V]
1 _ ~l _ ~o T Q
I Q R elf + S +
Y]i?7™M\ Ik~ Q 18" \ P AN |
S R N+ !Y]0&" ]I&M\ 1GO&™ 1GI&NM N
QIR J/B5-"\ Ife ( [ O VAR
T S | N+ S S T c

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



Pb! N+ IP b !
Y N+ V] Q IT!
S Yell Q T!
! T ! S G+ Y! Pb![ K+ Y! ¢
[O V N+ P bT! Q T b !
OPI'R P Vv [ G+ S R
el[" S ! SN+ T! K+ e([ K+ !
! It oc Q S | !
T! P N+ e % N+ !'" S ! T! G+ ' Pb!
S TY Q V] R Y Q 1le) OQ !
R c T S K+
Y Q 1] T Q m (V) IT! I P
M@=?AF02304 R T Xaz SQT
_ 'S S T T T S V[
QT Y b ! R [e 1] P
S ! S ¢ SQ Q S e(
c S ¢ b! c S
! R b 'R! R Re
%] Q 'S S P S RP I
PR c
Vv iP+ T S RS PS Q oo
m ! p<<< b +
Q Yig P'\V Pli1&V r[ 1 \s1\ +g 1&Vr \
g VV%\VVr
1 X ft u (0] S
SQ S S oo
g ! SQ!'PS I\ 1&&) \v% \g '&\"
( g X SQ! R S S oo
igi# \1&V'\ Vg \vV \g N\'w
% ab S S oo
g PS + R b R
b + 1g\(& ! 1i&v) # | \ S+
+ 1 &V) \'g %r\%q
) u f z ab fi#g \ !
R R \ +g 1&VV \ 1rr
ab ! R R Q !
IR +R R 00 igi# \1&Vr \ 1& \v(\g gw\V&l

"% $1% &'(&) *+,-.# &/01 23

$43 5(6-78 . 2" " 9.-%6, 8"%*



! #  $% &'3$%(%
)*+,-. ,/ 0123104/,56+,-. 74+

P "#5% &#'() * & #$#" +#I$ #%
+--#$ . #5 (& &W&!IH& ($ +"/3$& #
89 :123104/, 8; <4+,=4/

;7->=3-2-7 ;1@>2/-A42 ,AA47-,3> B24?>AA82 BGC+pP4/

E4+A0 ;3,3> F=-/>2A-3G 4? H4=324. ;GA3>+A =k F324=-TA

<1AA-, E4+A0 J>=-=A32 $% &'$%(%
)*+,-. ,/ 0123104/,56+,-. 74+

# $%
01213415 K L ! M ! N O !
N ! P PQM! N O *
R S! M! N L N O
N O oQ N
N ! M S PO 0] M
P! M S N ! N L TUV
M S TWV S M X;9YZ TV M IMXZT$ (V [ !
I 1Q M 9Y L N ! N M
M
67891:4;13<=>?3=@ A=8<?5 ! (@] 9Y !
NN N;9Y T&V R N ! ;9 YN N TV
;9Y ! L ! N I (0]
I 10 & U SN _ % %%%%U
R O L N L (0] M a0 M
b TUV M N URDO ! aO M b P
| 10
ON Rc d!!td M !

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



@] N M M NOM M M
dQM SN
0 +.(
-.+/0(1+ +23450464 145( +274*8/9:;+<2= > ?2<@45+1<
A+2*4 792@B3 2@.
= < Cc
<=<4A18741 ;1<:474 5++0( e 145(
A+2%lp 2+7>4%4e  7.4)<*|
) C
avelinel engtii = cpedwan  dnma cmpoxu 5*+0( e 145(
D C A+2* 1*A<>B% 2*4 E A+2*lp 2+?7>4*4e  T7.4)<*4>
5*+0( e 145( A+2*lp 2+2>4*4p  @()9*=,+
A+2*% @41<0:
D C _ :AB3=74 O: - 7C2=
5°+0( e 145( :4B3=74 9:CD>1; 7C2
* ??
C At2re 1427<0@(+< C 2.<50<<e A+2*¢ 7(.(?<@.4%e = ?<@4
5*+0( e 145(
A+2%p *+@<.(*4:
C e @< ( 2.<50<<e A+t2*d 2@.4 e ?<@4
5*+0( e 145(
c A+2*4 ?(1.424> A+2*% 5*+00B8 7?<@45
5*+0( e 145( 4),<< A+2*4e ?2<@454>
c A+2*4 F901,+C A+2*le AT7<.(@4.4%
5++0( e 145( 4);<< A+2*4e 92*4>0B2 47<.(@4.4:
c A+2*le 2+?7>4*4e  @()9*=,+ A+2*le 5<*<6+.9:;+3 e ?<@454:
5*+0( e 145( 4),<< A+2*4 e ?<@454>
[l S ! O IPQ N d OM O N
N N L N ! O PQ ! d N
L MO M QP
HX zZH IX f ZK
KXl Z W J I X
HX ZH JX Z XUz
R o M O T%guUV 6] o
" N O o] 6-3Clh 74+ SQM
N ' MIO M I cNQ N O M M * U&%
Lo M i(% 0 _(sw
1BE>?<=<F I U%*L ! * !
" M O (U% W% 0] N W
R 0] P @] L 10
! ] PQM
" O ! @] IPQP N L @]
N L
g $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2™ " 9.-%6, 8"%*



L</9*8@(@B !F4*54>4G 1.422!>(*+5(,++

0+.($

kO ( U% W%
HIl iitUm i" &m i“m
n,/, 0% (m 0%m i& Wm
n; iom i* $m i%m
BG3C4= 0%m iiUm i(Wm
H oU Wm i& &m i(m
Hp 0%m i“m iwW (m
<1hG i (m iW ~m r&m
BgB oUm i&m i$'m
=7>GAl1341 r 9Y L N ! N M
M O oU Wm Od N I N
! N M M M O I 1L N
! N L M ! ) d !
ProILL L M
S ! S P S I s
N N ! S ]
X0 L Nt ! ! z

U u,E \.GAY ;4127> H4l> 813C42 8332-h13-4=G-813C42VvA B2462,++-=6 ;3G.> ,=| H4I> ;+>. . Amw \
\=3>..-6>=3 ;GA3>+A =1 8@@.-7,3-4=A _ W%{U" B@ W" "

W H,.-A0,=YA.+8 D,1h>2) q,2,=6 < y-3 h.,+>z C4{ww 2|/ @2>@2-=3 _ W%U" _,2|-/ Ur%U %(&iU

' B>.-=] FA-=6 7.,AA-?-7,3-4= 3>7C=-}1>A 34-=8A2427> 741> ,13C42AC-@ T~ \%
W%%i B d
C33@A ww@I?A A>+,=3-7A7C4.,2 426w?0, W dMUIoRL &9 h U>,0?7", @17 X NQ !
W( %W W%UoZ

$ 8hiC+Il Y Y4C,-A>= 8 xG,=6 D J,26>*7,> =l J,=*61,6>*h.-/-41A H4l> 813C42AC-@
\[>=3-?-7,3-4= ww B247>>|-=6A 4? 3C> W%Ui 8HY \B& U%U*UUS$

( Y4CA>=8Y ).*Y,00GxY yC,=>+x 813C42\I1>=3-?-7,3-4= 1A-=6 D>>@ J>,2=-=6 ww B247>>|-=6A 4? 3C>
U(3C\))) \=3>2=,3-4=,. H4=?>2>=7> 4= Y,7C-=> J=@=| 8@@.-7,3-4=A _W%U& _B@ 0io_o%'

& J-=Hn €>=6 <H B24h,h-.-3G >A3-+,3>A ?42&1A% 7.,AA-?-7,3-4= hG @,-2*z-A> 741@.-=0 W n412
Y,7C-=> J>2=-=6 <>A>27C _ W%%$ _ x4 ( _ B@Y(

N ON M M

L M L w .

rQ! _ *  W%UU _ Ui

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



! n
$ WH" ! #&  #'(#H()+
,-/0 0123415 5/4.0/67849: 489 ;9

[ 3 #" $# 1%! # $ "&
&'
<= >123415
=?/134/@/? =9A1;5/82; B , C;140/3
D2-8E =4.41 F3/51;8/46# G988/.# D2-8E# >13/88A)*#*
, -./0 0123415 5/4.0/67849: 489 ;9
!
"H#
0%)+,)- "% % % % % H #
% | J % &K HH % " %
L& % % %
& % " "OHE& L
% & % L " & & & & % #
" % % % & LI" & H # % "o % &
" %
J0123+/(/+,) 3/1420/- M % % & % I L L &
L %" L # &L

& %H H H &
& BAAO1# O22P01 B88/84.34 &

% L N =/, /
022P01 & Q " H H R* L &
%
H & s L &
T$%&()* ) &%'%+, %+ U & % % # L% & K
& H# & # # %H&E
$%&'(0* (/0,1( 2.3% L & L L % L& #
HL H H & HH
$ & 4%&'()(2 (/0,1( 2.3% % & & K & L
L && & HL H &Ll &

H # & & L

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



J & H % LI % % % & % % N #

& & # HL L %& V% " "M &L
K K # & % "L
M% N %W &H #& L " KX2;:S<1? & O022P01J & %
H & H # # VK%
# K%HI W & ¥ # HY "
K % N M &L % L # "
HL % & & # % & 4%&'()(2 (/0,1( 2.3%
M%& LI" & H & W % "& | %
" & & & W " & % H & H
& H # & % H YTz
5[ 6
789
[5][6]
" KV & \& " % %]
HL & H \ " A & %
I L & & H Y Tz

1) 8 50.<2)<%> /2.4()-@ )AB<(1( 4%&'()%

_ T 1 # H L % % **aR#
& M HK % H N % H &
& | L M% H &Y %
% %Z# b H % | #

L %V % # % " X2;:5<17? % % %
M % % & % " &

C6-2,Ac6 S & " & & H #
" # H %K N % Y & Z H

" & N & % & I % % I

& # & I & Y SZb

& % H N K" & H

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



) 0.<9)<%> 1?2.40)-@ (/'%/(-%<<(1( 4%&'()%

/5678)+,)- L %H & I " & & H
L " X2;:S<1?7d % K & # %KV KH
& # & " L & % H
K & % "L # K% |
& %
T $ H & L
X2;:5<1? ee L " L

&
L fS*TR fgS*fh +R +a
S i2;225 k k2;Ac202P/2.0 .3.06I1; .3: P131;.42; @2;G988/.3 .3: FE;./3/.3 0.3P9.P18 eem341;3.4/23.0

h23@1;13?1 23 B3.068/8 2@ m-.P18# =27/.0 n18o0DEMS f=A;/3P1;# hc.-# S*T+ fAA 'S*"S
H ee _ "

Q " & " H
fS *TS fgTYTRZfh T+ T(T
) q $ H & H H
|  fS*TR fgSYTZfh R

T+

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



I Lot # !
$N% #" 1 & ')+
,-/0 .1-/20/234.5167 89

1"# 6 1%&"(&&! ()X *( %
VH#F& - *HH&(& B (&) (M &*
Lo <[2=/5>=. ? @ A.5/6=
BC/652/D/C B9E68=/F>8 C.51 >DE - F :,/356260
@.2/>5.0 H6F6.8Cl J>-FK B2.26 L5/=68F/24 HIHK X65/5 F28 '( ()*+*
,-10  .1-/2 0/234.5167 89

J0/12/ M N 18O ! & % % 1% P % Q
! MQP I I ## %& R !
Q 1&!'Q % % % 1% N R R !P
1& 1% Q 1&!1Q! % R! Lo N S % %T!%
Q %! | & % SN ! I
uo! & N ! & R Q 1&!IQ ! | S|
I 1% IN ! I % VW & &
A>>X06 B.-F95X :EE06 &! | N%! O Q !
N Q S Q S&! ! N & YB-.82 Z>8KFE.C6[ #Q
! & R# N% # | 1V L%W % I#!
Wa g I & AS8 2568 S #% YB-.82 Z>8KFE.C6[ S %
& N | S # _4E6°4C06alb
M N & R % Q 1&!Q ! ! % % 1%
# Q Q! ¢ NI c N 1%N & N !
M ! & Q I I & N !
%& ! ! &1 dIR %ab ! I N # ! %
! N! %% # N S &Q O R &
P Q !

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



Ml % & YB-82 Z>8KFE.C6] S # % & Q # O %

Ye.C6B>951] & ! % N Q% ! &! N P # 11 % %
&N % &Q QS # # 0Q % & R % # Q 1&'Q !
Ye.C6B>951] I R ! & N % & N

& # TW #P

345/627/189:19<=948; |1 & N ! I f@L?g h P
& % l @L?& R % & N % N % 1& %
& Q! TI&E | @L2Q ! 1% I &N |
QS ! ab "S #% & Q # O % ! N P #
11% %& N % & % & & @L? # & Q s& &

bl

| "HSOHE () H(HHHE )&

& 11 % % 1% I % 1& N !
& ! & N % &N % & Q N &
&' % N & R % # # ! i I % R
! N % &R # # & R #
& ##N |
i TW & !l Ye.C6B>951[ % % !% & # >2/>5 :G? V
1%N | R! & W! & ! # f I R & %P
R # gQ Q ! M ,->:626C2 & % kQN S
P ! #1 N! 1S W Labl!l N %
% SP & Tl &!I YV% 1 &1 Q R S

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



P [ & 1% QW# P #11% % & N % !
& &!l Y Q # O % Q NQN S S
o & TR TWT!% TIS I'N T ! 1%
c % 1S FTwl % 1%& ! YV I
m P& Q & & ! ' S# && ! & &
) NP #Q ! & %& N ! I'M Q
R R % # O % & % 'W!
I u ! & N P # Q ! & N % R
% IS Q !
[>?:;898@ N NP & % # && !

fl1 Ng d** ! d *n* d** 1 Sd=** # d=**
W d**] # 1 d**
$N N & N & ! % 'Q ' N ISt 1I'S
i IS & IS & O P # Q ! R

P % P J+o 1% 1% & ! TW ]

™ p flo
# Al N P q
AP R ! TW P ] & Q0 4%
\ & +*0  k*o '& k*o ]**oq
d ! ' N P fl%N P
93:B=/12/C V N & S Q & #& N % %
| # # ! = ! Q &
! IS & o P # Q
D

] /K6 Z.0K68 4E6 "4C06 D>8 ,-68X/5X J6CI5>0>XGF as !'b d$R ! &

I22EF ppttt X.82568 C>-p1>Cp'M+)("pl4E6 CACO6XB8 26CI5>0>X/6F f  Q W % ]**] \¥]ng

\ IS## p U# du # Il Inkn d k(!

' ;/0-5 B.0/I @.298.0 LF68 7?5268D.C6F \*J( as ''b d $R I &
I22EF ppE1DF F6-.52/CFCI>0.8 >8Xpkk(6p(.'1(+Qkkkalb]*'kknD.A(.1(C EID f QW %
11*1V¥Ing

) ,->;626C2d $!&N P & R T as 'b d$R ! &

122E ppF6.8CIF>. 26C12.8X62 C>-pl6D/5/2/56ROEBH52Q W % ]+ *] \¥]ng

"% $1% &'(&) *+,-.# &/01 23

$43 5(6-78

. 2|||| 1] 9.'%6, 8"%*



Lo #
$ &l O (+(
-/01 234/53636789: ;:

L1 " #S
< = 234/536
>?20@580A0? >:9@:;60B3; CBB3?0/8@ D;3A@BER@NEF C
H3.BI D31J8@?E50? K506@;B08J L:BBO/ H3.BBR@605(+(
/01 234/53636789: ::

HE@ 8/Bl 3A 8E@ 0./M@B-?1:B8@;05M N/B5J0BB;RI@@0@.@58 ?3.9:805M ?1:B8@; C5 0./M@-
?1:B8@;05M /1M3;08E. N/B I-.@/5 NOSE ,:?100%26BUBB@ ;@B:18B N@;@ ?3.9/;@0 NOSEARE@ ;@B:18B 3
;:5505M 8E@ /1M3;08E. 35 / BOSM1@ @1@.CG58BEB @GRA&B?806@5@BB 8E@ B?/1/41@@?@1@;/8035 3A
P:B8/AB35 1/N N/B ?/1?:1/8@0 HE@ 5:.@;0?/BA/IPEBL@;/8035 @Q?@@0O R NEO?E BE3NB 8E@ @Q9@00@*%
3A :BO5M 8E@ ?35B0O@; @0 /99;3/?E 05 / BRAI/321@HB

%&'&()&* S T U VWT
VU % "% % W & Vv T U &
XU % " U " W W% "# %
& #U "%% % #YV Z VWT &
"W %W % wWoo#
X "YW V& W " "y v
[ & U
VAR u #]"U z & "UW %"
U "W Vo o% "W
% A~ VWT# V U % ~ &U V %Y
z & "WOW % % %
; W A
% U U % "& & " %
"U %WT& " &U " % W #" U Uu v % #
A U & - #_ab
+,-.8)0&(1234(25 62-14* ¢ U u v
# U % UV D &™d Ra""U > &

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



e V D o &™ d ¢ g" 0 h fi "% % \
"V d tjkgyd & >9]"U U V %D 0o " U " %
\ ok @ Uu v w
"\ "V gk -i " % U
& u |- # & % % I \' %
%" U U V %gk A WT%
mg
& | # " # " U VvV %
" u Vv
e n" U UV %% % U " U
u v % U Y, "
X W U % & " M;00 U " &
" %U op % " U % " \ " & d@8 03;@
U # % " U % "
A # #n  #!1" % \& % ~ "% "
‘qq g cr (q ecrgsFFi
&78341219 % V & % " n" % U
u Vv AR U % #+ "#U"
e " % " u % " U U VvV %
" & U W% U " #
& " "
'# $
%&'())* +,& %) -l &+ #"/
Y $U % % % X %
# "u
n A
) "'RR (t* n<=>
' TR (tuv R™
R( MR (v R R+
: “* U (uC ?2.?7@A
R*( R(+ (R (+)
' R (0 (v B;@C=
+(( R **R R(t 4T+
' R™R R ™ C??>
“((( * kg "(tv t RR*
: (R ' >:?:?
g $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2™ " 9.-%6, 8"%*




% #
U U g \ _a
g |
& 9 U % %" T %U" B% % %" " &
% " V. % U & U #
I"# 0
1.2, "&3'(4' 3.-4&")" 56 - 7548 9* 4&-"
$U % % X % D > >0@@0:9
%
n " U
) "RR (t™* Tut) VAR
TR (tuv R™ 't(R*v R|R+v+('
"R( "R (v R R+ ('+(ut
“*u (uC R R(v ("R)(u R Rt*tu+
R*( R(+ (R ‘() ('Rtuu
RO v T+ ("R+ Rt
+(( R*R R(t b (*+v7)
R R R * *RR) (+((Rt | vw+Rt
“(W( * (tv t RR* (*R)R°u
(R ' )RR (+(O* TWut'R
2,3D6&()&* w# % U " # 6 U U
U u v \% T # " u
& - % AU VY & A A
U n\ " & "# e vV &
uv "U % & - u # U u v W
% & U V % #U
E FG
q - mm % [ x y/../5 d/8035/1 204;/;J |
alsVv ' E889B mm;: 4.B8: NOIOmq - g T %R((R vi
R X X% YY U%U v mmyY "W % " JR(t]
I+ 27 X +v-)
n\\ U mm {58@1 >3A8N/ @ _[ a]s$v

E889B mmB3A8N/;@ 058@1 ?3.m;:-;:m/;80MLEBNE@/BMGREEE;/11@1-9@;A3;./5?@ ¢

RR (R Vi

"% $1% &'(&) *+,-.# &/01 23

$43 5(6-78

T%

. 2|||| 1] 9.'%6, 8"%*



I # $

% o#" L& ()(H(
101 /23456/7/689:;./01 <8.

P $%&$ $&%' ' (& )'™*$
" (& $+%H % ( b+
=> ?/7/689 => @A389206 => B0682A268
C<0A2DOEO< CFGA490H84 148E J4 , @ K6H
L8.H6 CD/DA M209A4HOD5 8E N82D481 C5HDAARAZRBAB208H OFHHO/ L8.H6 PA202 HD4 '( )*'(+(
,-/01  [23456/7/689:;./01 <8.

01 Q ! ! R #R 1S
T I R T T rrTT !
## # R #! U#VW XY Z R #1 U#! R !
T # 1 # R R I R
VE'YY [ IR Lo ] #
I R | # 1 R | ]
I\ ]\R! | # !
$ " Lo T 1" U]! R
R$ R *W(( Z #\ #
1 TT 8 R ! o I S V+Y a
I # U ! B R Lo#
1S N R 1z $!
| I [ L #
! 1S #  $1 U #\ T ]
! I R Lo # 1 IS
N N R T ]
-2/034 0 5-67.034 897,--/0: ;3<8-905-/641 b # \ #
$ ! R! W c U# !
$ \# I ! VY b

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



T"" _ R #'Z b # #
# " #H\"  H#H # LT $
$ ' R #\ # " T e #$! $
! $f+! % (+cU g \# !
S T a
# 1\ o ( ! S
U # 1 _haK x T # 1 T U )
Lo X(@iw+ 1 X u 11 o
I T U \ 1$ ! S
R R jry s T #0\ #
K R
$ " "l CIOED,J ! [

+,- /012 34-506,107829:7;< =-827;>4,

-=>?@646A ;3<8-905-/64 0 02 7B<>C.-/0:1

#
$ $ " R R
U #_ha K [ # TU
T] ! R $ !
! S u # T
N T !
* Lo#
R R _ R
@ n #
I R R 1]

"% $1% &'(&) *+,-.# &/01 23

X

# U !

T U #!

$43 5(6-78

w(( ! !

T]]#
# m
#1

. 2“” n 9.'%6, 8"%*



+,- F2>,-,1;-8:1,46;8>06C;-8, ? 8
72B6=G4, @ 72 ,7C078;6 COE ,-/;C7;<

+,- AT706B;C,-506-,;77D< -50486 5;>06/7;-8, H | , 5;9,56;5,9072 -
5;46D8,E 72 5;9,56:5,9070 40621,J0-4,1 5;46D8,01 H |
D43?7EF-/0-1 Z # 1 1 # I R
| # | 1S | | $ | |
N 1S I s " R R
Tl1# 38! I\ L1
#1 1 1S U #n !
R 1's 1 R R !
% T [ " ! %ggb o Wp-(g-((X*e ## # !
"l T #  %g # -R R #
0 *gp(+ X(Wprp g
W cZ R #! U# 1 A cnZ X((q ~'p'

s/0L= @/DHF6F./s CF;0.8D8 O CF4E/<A .830B082 8E G815G48G51A2A 10Dt G815 *-tAuS1DIO8GIA2A"
90/ 8u03/D09A G815.A407/D082 rr OA/<DOIAG2BBREBAH ~ X(Wq > WXX A1 W)p Wp'

MA486102 = P AD /1 KuO3A <A4/.0< <8/DO2;FLGEDFL /1185H G483F<A3 w5 / GF1HA3 w0G81/4 G1/H./
A1A<D4815D0< 8u03/D082 G48<AHH I CFAEHIARRBBII A X((+ ~ > Wee B8 X-* A | WAW+p

XF/2 m yo/ m PO x x48IDt .A<t/20H. /23 <8448HB2 WAU/9084 S8E <A4/.0< <8/D02:H 82 /1F.02F.
G483F<A3 w5 /FD8<82D481 =N GF1HA I,K rr CFAEBBORB LA<t2818;5 ~ X((q " > X(X _We' ~

[ Y(XMWX
z U T I # 'R I' RS R
rrd n{n% "~XW) " We oX ANHAW(
z U g [ !
$ "t # oz T R & ! ~XW* 7o)
AL+

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



oA $ % & ((
#+ % -

1" S %&MH(%)($ " $* +
#,+
. /01234 56 .073839:3 ; <=>34
/30?4@A 107B:BCDE92F 56 .073839:3
G:13=DAH7DA 43IDB432F4@A 04D:91HDEYE D> J /9®:323LHE34 M NHE343 02 O3EP39:3 ' ()(((*

#+ % -
I"#$ %&' ($ )%™ $+%*! #%,-." [0/
1234
516+0/ 7
89 x / < 4
=634>16+412342>)>341 7?7@A4 B37/

-/0123.40-5 BQRO 9QB 9SBB-T9 9 R99B1T- 90 SOT 9T- B B
TB TB TO9RUR R VW X S91SO0T -BQSB 9QB RT9+90Q0B T 9
BT- 9 B1BR 9 B9 R B9 1BQ9 RY ZR9T9 S 99QU99R B

SB 9RB BT TBQTS RTTB X 9SBR B TT- RBT-R

S99 9 0019 BQT99 9 +B- T%T-9 QB QTS T 9 BIBBO S

X &G UBT9&R+SB GQB X 9QB + RTB 9QB ST- RB BT9 T9
T199T- OR99 T%IR B BQTSB 9 TB B 999 9 BR9

X9S9QB T 9 RTB9QB BT T-TORQT99 B9 9T- QT99 ST-NO0
R 9T9 9 BBT9 RT[O9R T9 QSTSS 9 9 UQTST %B9B RTBB T TBX B
B9B S9B 9 \ - T- R R

] SRO9RRRS T B9Q S9 R R* ) QSTSTT RRT*' ) RR T
BTRO9R RT BQ BT199 ST9 ST QT99 R+ H 9QB QTSBT9 R T BROU9S
9QB X S9 T TRTTR TT9 B S9]GGG*’)) RR RBT-1BBB 9 O0%RT S9
1 T TB A_ S9QB ~_ TTT%9 S919 BOB TS 9 QT99 9QB B S9]GG G*('))
9S RR] S9QB A~ SB QB BT1 BT-S9QT99 9S+9QB B S9*(')) R R
ORBT-BRTT TB B 9T QSTS BQO9T-S9B 99 TT9 0

Xa UaT99 9B 9aB X+QT99 9B U999 0X 9QB BTO9RO0B1 9B
BRO QTST9- 9R BTBT- TB B 9 T9TB9 1 99 1B9T- R T T-
R T RTBS9 9BS9 S90 9 T S9BIBB-OB 9S R+ H R &G 9QB b

RXV&G BBT9 9QB UVIOSTHONR+SB GQB X+ 9ST 9B T TB 9QB

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



9X&R B B SOTR B S9 B9 S90RT99 T 9 0 SOT 9 11B9 R999
B1BTTB
&9[19B S9 9B S9&R+SB 9QB T SBQ T T-)

?CD/E/>;F &GH(1'G(J GJ( K"'L#

T-TT B9T S90QB B QT99 90QB T T-9R BB T-1BBB S90S91 BB- T%9
S99 +B-T% TB B BR9 R SO9R9T90B 9 O0OB1T B9 T BR 9QTS S9 -BTS
TORT S91BBB 9RT S9 9QB c¢cBT41BBB B1TT%9 S9 9B 9QB 9B 9 URQ9
B 1TB 1B9B T9 9B09 X ST 9 S S9 9B99T9BT-1BBB BQ OB B
[TT%9 S9 T9T9B S9 90QB

d 99TT-BT-1BBB 9R B BT9 9 +B- T%T- 9QB 9 TTO9R BB QT-"e_

67 .89 .79 ;< 1== 2591 </ [;2?-@AX BIBB-T $9TB TB B 9[TT- 9Q B
B9TB 9Q9 9QB BR9 X"9B- 1ST $9R B S9-9B- 1ST B TB B BR9 0
B T9R SB-S 9T9 T-TB B 19RT S9IBTTTOB TIBTTTOB B T TB 9Q99
TRTTR BR9 RIBT9B9T -T9 9 QB

33;/1?-@ .; .89 :/?-3?:B9 ;< C;/DA)X 1BBB QTS 1B T9BT-+fB T9B U 9+
RTO9Xb'X1BBB QTS 9 T9BT-+c9T9B QB T-B 999 UB+R9 RXb XSO TR1BB b

33;/1?-@ .; .89 3/?.9/?;- <;/ 19.9/E?-?-@ .89 ;..? E=B?.7 ;< .89 /;29AX fBBB B S9RT 9
9 B URT 3H9+9HB SB1+HB X &Q0 BTR9 9 B9 S B T S9 9 9 B SB1
Ul 9 9 TTBX9Q9 S9 9R9 R S9 RR999 XfBBB QTS B199TB B9B
S 9 1BBB UT + 39X

67 .89 :/9>9-39 ;< >2:;;/. <;/ E2B.?:B9 /;2.9> .;; -919>.?7-=7;-A) T-9+ UT-9+13SX aS9
1B9T-TB TB B S99QB B1BB-0O S991BBB 99 BOB9 S9B B1T B 9B S9
ROT B RT TTBS9T BT- 9' T+ U T+13SX $T9 T-9+ B9 QBB 99
BIT B9 BSO9RR999 9 TORTBSB T- 9

GS B1BBB 1B9 T 0S T BQ R -9 RRTR -9QS9 9RT S9 BRTTB
B BT9&R+SB 9QB

hB 9[19]1B T9 1BBB QS9 9QB B1BB-OT S -9R BR B 9 -9 B
S99 SO TTTTOR ] ST 9 B9 9 BO9RT S9 9BOB 9 S BR9 RS9 9 S9

0TH9 T9 T R ich hc R<lc] 9 T9BT- 1BBB B9 9T BO
QS9 S90 9 99R9R ] BS9 QBR S90 9 RBORT-R 9 c9 T9BT-1BB B
T R9& <V c!c R<c&”"_\0TR1BBB BT9S99ST B1B T9 R9 T9

1BBB & 9 S90 9 S9 9QB TB 0 9QB QTST QSTS S91B T9 1BBB
TB QST9 S9T 9 TB 9Q99 SO T TORB 09 T9 9SBR

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



;-3B2>7;- =-1 <2.2/F CO/D5 S BRO S99 9 01B9 T S9 T9R B 9T- 9+
B- T%T-QT99 90B QTS T 9B1BBO 9B S9 T 1B 9 R - S9 BT-
1B9 RSOROTTTBB 19TT B T-1BBB

i9BQ 9019 S99 B B9 S99 T9 ROT SO T B kI 9 99B19
ejk SOR91I9R9 9B S91 9 R9T90 TBB9 TBB S9 9B 99T9R1 9 QTSR B S9
9B TO9R1 9 X9 S99Q0B T%9Q 9 9RU99 T- 'X

?CD/ Al CLI#'GC & ('I#G' MNO

S91999R-1S BQ OB Bg TO S9QB B S91BBB B 919 B 9 9 S

T <fth SBQ BQ9 9 T 9 B BT9 &R+SB 90QB S S9 BT-1BBB BT-T O
R99B19R B S9

) g Vi U'()mX +&Q d - d &R+ Q d R
ahQRhHKh " d mn 0 epoo(
& \'q u'Q* 'mX & cR & d g
+ + d V#r!I #+& Q r WH## & )+)
)O)(mr&dd# '()* **"ee(
R q & UQO*s X &c i R & $ - h%n%w !-
w I &R+ Q s d ) UnX  *o'p*nj
e s gh c U'()oX R - - Q -
Qc Q W Q - D nmp)((
j h h cC & V U'()nX & - R+ Q
- w s &R Rd R &

UWs&d &X * e jjepjo)
o h ct # ¢ R UQoX & Q -

&R+ Q W S &R R d R
& n n ){po

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



! " #$% &
&& & (& % & &
)&& *'(& + - .J-0-
123456! 47809:8; <;

L' $% % &$%'% (1)) (#) +#) %" #* (!
#o (S ("% (#%()
=> ?@8@B 1 CDEF456@ >G H;IED:7@A
>J5DE:5K5J >;8D<A57@<! =77@J54:D ?<@KN70@QLARQSF
S@37Q ?@6F:DJLE5J TESAD<75:F U;7754 S@37Q- \DESE
123456! 47809:8; <;

01213415 & W & XY Z ( &
& & N% & & [ & \*
&& %] Y A & S\ & #& $ (

&% & % % % $% (

) % &* && && ( * & [&
*& &( ((° * $ % ( (& & &

( 3 " (& % & aé& && (I $ &
W({ & & W( & & [&& & (

* & ( ( ( & % & &&( $
& (wW ( ( ~_ » && ( $ & &MN&J
$ _(*$ ( (& & ( (M &
$ ( * & % & && ( ( (
$8&8&(& & & & & W ( ( & &
a [

# % &* && a & && ( _ & &

% && ( & * & $% $&&F & & &&
& & [ $ ( [ ( ( $ & &
& ( & b & ( * & (" & (
a& (* & & * % & cde "& a (( A
2 $ ( & W &

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



16718491:61 4:<1260=3415 & [ $( * & _ & (\

% %b & % & $% (% &
& ( $ & *$ & [ $& & ( (
& $ W & #& & & (&
& $% (& $ ( & n& & [ (
W & # & & & &
& & & & && b $ $ (
a& [ “*( (\& ( & & (M&
*$ (%] & [ _ & (
( % ( & & *W & % &
% (% & & (% ( (~ &* f
&W ( cge a( W & & & (*% ( A %
$ ( CC af $($ _* & % A
& ( & &  && ( N &% & %
L ( W & & & &$ _a $( & & &
& % & & ce
>:?174@138=<A3=B 9=:8Ah & ( & & &$ & & && (
BE:D6 i@<D 50 /.- *W & ( & (GDj@<J D GSkdl- *((
& *W & % & & *(( ( mMA5R54 m75nL: 1J6587D 1R5:5@E &
& ($3 J;Rmm ° && & & & & &
C4:V4P >5365EQ $ & & & % % & & & (\[ $ (
& $ cle && C4:V4P >53;65EQ #$] ( && &
&W (
$ && (&& & d--- $ A $(
&W ( $ $% (% & o & (\&
& *W & % & $ &% & & d-- g-- /-- .-
f- d-- $ (&& & N ( ( ( # & &$ d---
* $ A d- (~* % &
NS & & ( $ * &W ( ((
& s A (
& & & & & - d & & $ &&$&
$ &&%& &W ( & & d- e 0-0 &
&W ( % & ) $ & &$ & & $ & d-
* % $
1CD<A8=8E 4 6F:DG21341 $% & &% d--- $ &&
$ & gf,&*W & & & & &a dfl & " (
$ & % & & d ( (%
($% & $$ && (( & ( % &% $

%

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



| "HE&'E Yot (& Y+, & - & H#)&K). '/

" ( %d- $ && -- & " & d- d-&
& & $& $ _ ( &
G?T $ * $ _( & ( ( i?7T & &% $&
H=;<1913415 hww & & & * % $
a& ( & & $ & d--o0 & " & & &
& &[ & *W & % & % a n & & &
$ % % % W % & %
)$ W & N & & $ ) && &
p w $ X Z UjC1jBOlfdfk-glg
d & & * & $ & * A b !
h * ( dggg bg/-&
g " " *&&( *& a $ & * N oo

h & bg-d-bsgb dbg-

,  MF4AILQ@A 1N H4l4<F4E C= OPQL@R7Q5F =NORIRQE4 1N ?@8@A => t >4JLQ@A NB
=6n@<5:L3 K@< ?<@JD775En 4ER =E46F757 @4 JEREmBBAU6 mMD:u@<Q7 rr v;66D:5E @KALD VDPDRD
?LF75J7 BE7:5:;:D b g-df b N@6 /0 b s dd8b,,8b,,,

/ )% w ( & ( w

ww \ &W ( & C4:6 4P >53;65EQrrrh * bg-df bsgg b
d,/b doO-

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



$ % & m ( " )* +**')_
10123 3145678941 :;<

IS %% 1
== >?@2A<B3CD4BE1
F82;:<2G28 FDH;@E2AB@ |@BG J@ = = F?;3DH1:BE
KB2:< A<B89 8BOHL:C LM;:<@13 N;A20: 4D@;1€PBBL1D<BO
PDAA21 QOA9 >BA0282,A9C H@ )*1 +**)-
10123 3145678941 ::<

O+, & %R " s TS
s "% % % T&S S "
T S"" S " S " TUBV W nn
" " % %" S
" T % % & %% X
s n s " "S n
"W " % % & %
vg m . .
Y X "S z" s S % [% S X
"S % " T " "8
& " & S %
& & % ' " "% Y " %
S"% "% " & X % Y"T "
S &S & %% %" " % %
& %% X S
- (1+-01 + 2(.3)1 +440()3"-*+5, ' S " " \NY &%
% % % T S & S
; % . s W
- .7 S v oo
" % " " \ T #

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



"S % " &
[S "% " %\
&" % Al
S %wT " " _\"T S
S % %
R % %"\
s" s S \ T#
. .1 ;
X "S % % % %
[% S & % S 'S
. g PR
S T s
"I S &
S S "
. T s -
% % " U5
s'[ s S "
"S Y ( %
g % S / '
" % S / & S
" "o % S /
s & " % F=Jd

WS R Ta a 6ef6& UV ' %
%S " % bJ.c, "

[ " [ "
s "o
& " T T
- ;
&' "T S
" %" % "1
& % gS %
S " voAg _
" [ S %" T#
$S " " % bdc/
% %S T % &
&" " T UVh"
[ & S
" & Yy T°
[ % X s s "

"% $1% &'(&) *+,-.# &/01 23

#]
S [ %
" " T
#]
T %"T
Y &
" &S S
% % S"[T
X S UV W X S
[ "
S " &S %
" S 9% "
vV ' S & T
% S " "
R S " &
S T%T % &
T " %™ %% % %
a_ % % % % bJ.c,
[ % W
T T T &T
" " "
"S % g
%]
h S %
s " S % T
" &
& "
S % % R
T
"% % %"
& ™ " %S T &
"o s
X S j S "
% T S T
$43 5(6-78 . 2" " 9.-%6, 8"%*



6708.-.1, j % " %
( j

bJc, S % " %
s " S " g "
&S S " " % & S %
T S &S S"[ & %S " X
S "R %S" _U+V
-90:;(*+( W S" [ S & S S
[ " S % S % S "&" " &
S T &S S
A T &™T _h S % % % % %
% S " [ " QFbUvVZ" S"
R % " S "
S % X S T T
S
< =
6 k o ( kI ( jW ja
mm % S %" S " j Znan$ \),6-
\Z), o05\a 66\)*
) p "W (S qg g r WW a " % &S
S " S T " S " mm "
\),6) \Z6 of \a 5+i /5++
5 ( gT " &S S " " mmj Znan$ \
),6)\ 0 6/)Mi_ \a 5*/5e
* W s ' & % & S a bJ.c, Uh
VAS[" ?<<HA mmttt 8G2: @DME;@:29BEmM2N;Gm2N;G, A?<03 % )e ,6),6e_
i T ' "
S "M=F/JT & mm’'S %gsn" Wsp &\)),66\0)*\a 5*/5*+
+ q i W % & " "'mm
g T "I [ 9gszn" hp " \),6+\o5 \a 6/f

- =3;9A;C uBEB9?@;A<BE =:<B: >B:;;E v1<?;01<28133 0B <?@;1<A <B 2:GB@01<2B: ACA<;0A mm=bl
MQuc.P.uM. IPQM..JbuwF 65 a xI@BAH;8<A BG cD:ND;:<13 F82;:8;A J;E;3BHO;:< IcFJ/),6+
|@B8;;N2:0A BG <?; ybbb b:<;@:1<2B:13 MB:G&DM8;#G1:N zBD:O F82;:<2A<Ax ),6+ Uh
VAS[" ?<<HA mm12H A82<1<2B: B@B2mNL4Am6, 6,+5m6 *e+*iei %
)f.)).6e_

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



P #$ $%&
% ! 0 *+0)
-./012 3405605378,)(9:/012 ;</

LY #S%& ! %& (&#) *°
%))
=>>405
2:1@531A1; ?7B@461C<4 D4<A E4 F? G21/<6
></CH ?303@ 1516@4C13J <A K<534<2 2JC3@@T@.MEELC #>12IM&
M7CC10 ></CH N@515C34 () *+(),)
-/012 3405605378,)(9:/012 ;</

"% $1% &'(&) *+,-.# &/01 23

+-.40 OFP Q R SR T Q !
Q " T P PR |
PT PU Q P 1O R
P PS P P L Q U QP
R P R P R VR RVQ Q
Pl W I P Q X U R
P P I P! S
Q UQ Y8z O P UX UM
| 8).8)0 S S Y|z
AoST " P up P
P PT ! v
P ! P UPR P u
11 P P X P Y+ (Z _U
\ T P !
XR U R! UN
PO uQ U Q R s Y
P P Y+Z P LT PQ
Q W! U 8.8)) O PR P
u ,a+) "
+) Y,z AN T P S

$43 5(6-78 . 2" " 9.-%6, 8"%*



! P !
UN\ P Y2Zc¢c X P R " a
IRV IS I S P
1S\
d R U I IRV Q T
P X
i
"#S% & (", - ("+.$ 4 "%&2)" %)+(+ ( (+$" %-A$"
0 %+)1, $"(+2340™+2350 - $+&678, 24 #2482 %& ?+
#) $(&+23 9:; 0 <+)6(+&13 =0 %+) &+."'1 E&™/ D4 1:4D9 :5D; oD@
%)" ('13 >0 %)"<!" () 78 ?+ &"<&62"3 =D C :;D = 1>D4C . @D5C !
@ 0#) $(&+"1, %-A+$3 B 0 <! & ()*'1, <+23 F$+8&678 "%&6G' H /D43l
CD#! +"6 ($" J+$ &"<&62"9CC IK: 2")) " >L"
1,23 |/ 2,45-/63 785+,-,./9 :6;7,8/2,.43 Q
% 8 " S U P! ] 4 P
v T 8) bP X " P!
P! X " P !
P " Qx !
] (* k8 8 1)) + # 1& w! P ! !
P P P =m ' PPV
U 8] ) PR ! Qs !
U I'P R AR I u S
P U P ! P U UuP u-
QS P R PX 8 U Q R
u : ! P P I
T >@H34<51i >E? ]))(n
,<=>?434@ :6,7,8/2,.430 ] ! P
P Y m !
I e M I
0 X I U I P
k P 11 1rQ !
o p SV

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



P X " Q IRV

IS | + P
IRV IS !
8.) -
8], - )
_8) .
= )e, 1
T
))) s
’ i’ i
5 "%&2)" %)+(+ ( (+$" %-A$" 9 N(+ ()¥+ +$)+""
24)F #2442 %& E &' +( &2, )AL %)+(+ ( (+$"
+$" @ ! - $+&678 "%&6G' H / D43I3 L %0&+2+) ¥+ &" %& 2 )" J+$ &"<&62" 9CC K:
4D93%I135D;%$I39D > 3%l J+$ &"<&62"9CC K: 2")" >L"
2")' >L"
% IRV IS ! ) R Q # (&
S Q P ! ! Q" U X
P | UR ! IRV IS
P !
36>AB,./,0 P e P P RV P! 1S
P !
\/ ! P IRV IS |
% U S ~ X U P I  QUP
g+ r*), )8ehk r
8 ¢ s OP !'Q . l UU Q Q h's
c ' a® Q 18]

] FH/OL@@6 uv E@51C<6== G<602ww G<6MZHI<B0315x= ?;t0515Dy uOH<62@6 ==
z@5@4031<5 <A 751A<4/ 2<{.3@/B@40374@ B20EN. Bx5.B@2A.C7C3015@L :2<{ L1C;t04:@.{13t O 204:
04@0 t<22<{;03t<L@ hh D20C/0 DtJC1;C M@8=48€<2a |(+#8& a D *e

+ N0 " . P PQ hh T !

P P O s | XA a))8 a (+*.((,

( ¢ ' A ) . P~ TI

N A~ $ a8t

, NOH@@6 xu7 G21/<6 F? <HC -y €@515 FF @584031<5 <A t1.tB<{@4.L@5C13]) @2@;34<5 g@0/C gJ O
A<4@60;77/.B4A@CC74@ B20C/0.;,03t<L@ @2 P2860LHEAC ?;1 >@;t5<2 a])8k a=ad]e,))]

*  M1gg<b @2@;34<5 g@0/ A<4/031<5 gJ 0 A<4@EB0@2(BAIC5 C<74;@ hh F? G21/<6 =F n74L<613C15
FF z41CtH<6 - y *HC FF €@515 05L u7 z u7t€i<6 hh D20C/0 DtJC M@B a])8* a6<2 (] 55 8

BB r*arr

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



! n # "

$ %
& $#1" 0 0)
-/012 341567189:0;*</012 6=
P "#$" %& ""#$C" )" * & (1 +"( $*&
()" 001 (8

-> ?4567189:0
@3157A1B13 @=C56:1D96 E69B F93A96 IB@r5B6A3F%51M | JOK929ADSL
M9/D8 @AOAS5 N71:56D1AL 9B ?97A692 @LDASREEABPUIGDOP=DD10 M9/D8 Q5717 0:5 () *+(),)
-/012 341567189:0;*</012 6=

J0/12/3 R $S "%

T 8" %
u&vw " " $ $X V
Y T ; $% "# Uvzw XX $X "
% "# "X $[" X VZ$$ $XS "S\
o UZI"'W _"a X \"b # $ &V
$ c$ XS &V 70 # $ X " U dw
"T $ "S T '
XS U \ $ $
# b \ $b B\ " # X$
W zZzsS T X # \ " " #
d _ea \ +a X
d (a b \ XS
# $ X " c $ $
X d ' "$ rmoXt T
$% % X"b Xb $z» X "
45674658 2 9:/;8 0<=299</0>.?12=3 c¢$ X X
$ X X N $
f>"uU w #X \ f)["

"% $1% &'(&) *+,-.# &/01 23

$43 5(6-78 . 2" " 9.-%6, 8"%*



( &) &) )
(
I" # $%&'(")&*1+&+!, -)./0112)03#45!13645
R # X # X
$ #m MHQgHM _,a c 3
$ 9 M. h % \ "% $
R # X $ X $ Vcz R
$" i . ) S$
) U eW h X A\ e # ji
i $ "b j i S %
Kji % $ b
17 >
¢ - v
e k —
) T T T T = Sl
) ), ) )
I" 6 8)9' :;$45!-)-&9&<+)& "&<&+!& =&I2 >+ ) "I"&19I<+)? '& +*9)0)? .I+11 45
|@6<A47?48 ;>0/<25>.?12=3 $ \ \
(@ &X $ "\ e $ X
R X $ #\X b Xb$ X $ %\
X b "b \ e ( "$ 0\ \ \ X
" "# "X b "
@ A #
B+ <&+!, -)C)++(% = *&9D&2 I'-/.>")0
E [- m" le m" . m" I m"
i ) ,(*;n5.n ) i, 5.n *(o(*5.n )[F;*no5.n
e " );+;n5.n T n+5.n “e;(;+5.n " +;+0*5.n
( e 'no;,5.n e +n+**5.n e ,n;no5.n e ono,e5.n
+ + TT$ $ $\ # \ #
# X b" \ " # "X b $ A\ $
g $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2™ " 9.-%6, 8"%*




#

W b "+ " X b"

"X b" TTS$ " X b " # " I'b "Db
b " S T $ \" T % "b
X T ™ " # # " \

"X b"XX\ b $

I" F 8)9'(+-9,D&H, + 0%)*& 4 510(%)*& 4 5=&92 .>+) "I"&191<+)? '& +*9)0)? .1+!!
*., "0b&' & +&+!,-)./0112)0 3# 4513645

P X X X"b Xb $ zr X

Ppl-pg,o(or) oe

1960s t5GOp Q=G617g P034101p P=K17D@AZOL 070 320DD1B130A197 9B C9A57ABIPmry D9=63
@LDA5/ 070 0DD5DD/57A 79A5D js9A5 (* jn(=2L e)

>529=D9: Hv JOK929AD8L HI gOwlw9: MM -¥&58¥12 397B16/0A197 9B A45 /9002 B12A60A197 17 B9=6
070 B1:5.3970=3A96 /1369DA61C 2175D mm A1GVD2q726®A65735 9B y9=7G @C531021DAD 97
11369ms079A5347929G15D 070 -253A697 F5:139B-BDj0 H2A01 e)'o jE (*(;

s9D9: Ht @=69:AD5:P @ gOwlw9: M P N2AGBE2DBEA-539/C9D1A197 17 1507056 11369DA61C Q175 9B
Mz9 M=67D mm e)'n @1K56107 @L/C9D1=/ 97 FBAY@31671355617G j s9:9D1K16D8 HB8005/G969098
P=DD10 €e)'n jE o;jn+

[ I\ $ "X $ $
i $ X Lt# o # mm e+.
"b : {h
zZ Uz .e+.e)oW| j!" e)ojz ", )i (
] Zh X"b " $% "#
MHQgHM mmec  1}Z}& je), j~eU+*W jZ i)

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



"#S %$ $ $ S8 # &
"$S % "H#S () 4
. $$ $ $
"$$ % "#$ /S #$ 00 +,)*)
1.2345674893:;<=>?44@ @ 8A

I "H$ %! &' &1%' & %% " (%"#
Py

B C D74893:E C B:F8AG

DH4:?14J4H DA@:8;46K8 7:3L KJ L:@3812:?1 K M%BRBAI: KJ D:24HK?LAHIK8 O::4H:6
P70 E QA QA67H7:?GK

RK26G DI3I: S?4;:86419 KJ TK?I8K5 D961:26 3?LBAI8K24H6 MA6643 RK26G U:?4? 618 )* +)*-*
M:6:38H7 N?614IAl: KJ D:24HK?LAHIK8 O:;4H:6 RKR66:13/8367K382:96G393 618 003 +,)*)
1.2345 674893::<=:>?44@@ 8A

+,-,.1,0 $ WXYW Z $ $
% # $ $ [# $ % #$\ $
. % $ % # \' 3 3 %

$ a | $ $ $ $

& # WX YW $3 ) % $
a $ $% ! % $ $ $ WXYW [ #

W o# #$ $ # % $ #
$ % # # [ $ #

$ $ 9 Z'% b $!1$ Zz

% # # # $ $°zZ %

c$$ $ % % #HE % $ # % [
$ z $

# 0\ % Z $ $ % ## %

$ 9 $ % a WXYWDb $ %

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



$ a % # $ Z
$ 53 $
$ d$ # [ Z |
$$ # % # $
[ $
# $$# ! #13
$
$#% S [ $ $e $
$3$ &# %
$ 3 a I
1234,5/6,.789:.8; <837:0 g\$s #
$!$ 3 $ # a %a WX YW
# % $V " T %
a [ $$ $ 8
g\$$ # % % w
$ 2! & $ #4# a
“h $ $ f $ #! # a
% # % g \$$
$ # a % a $
fh  $e #9[ ) $$ %
$#! k
h $ \ % al $
a\ S T % 3%

)h  $e # a %a $3a # $
$ # a%a e$

# MB $ $ * A
$ , # T# MIB
$ $ 3 $ a\ $
$ i a\ $ #Z
$3 \ a#\ # a %

"$ $ # a %a
-h $ ## % $ % 3
$ : "$ % %
$ i $# a a#%
$ $Z2 a #h $
"$ 03 # Ta [

+h $ a $ "% $ #
b~ a\ $
# $ #$ =~ a\
$ #% a k

"% $1% &'(&) *+,-.# &/01 23

$ % #Z %

% $ $° 3
\ $#S$
$ le # # $
$$#d [ $°
#& $ % $
# # # $
%
% % W XYW
# S$#H #
# % a % :
% WXYW
XYW Z $ $ #
% a “#Ha [

%a WX YW
$ # #[ % $
$iMNh ! # a % ak

Ta | $

a [ $ $#
\ $h"# #
a $e $
a \ $ WXYWi $ ~hk
% $ " $
Ta | $ e# # #S$
#\ $ 38 $ %#E $#
$# # $ [ $
k
a %a # %
$# % #
$ g $ Z

$43 5(6-78 . 2" " 9.-%6, 8"%*



mh #$ a $ % $ WXYW

"HS % & 'H()*+**-).4+# 012 '30 # (.),. (4. SSH+H#5# )*6.7789 #($:4;<
,=>9:787?0 b % $ $ % % # $
% ## $ 3 # 3 % # # ~
$ $e $° % $ $%a /I $ % $e $
T H# $$ et $ WXYW # a % a
# $ $ $e b $ % $ $ $) # ° $ S,
#i $ # MB $ $ h f $ i T #
$ % - #i $ a\ # $ # a %a $
$ D4f $ f.% # V% & $ $'e
# \ #$ $ % # $ "% # \' h
$ % ## % % # $Z &a $
$ 3 % $ - $ $$ 0,n
829@<,./,0 '3$$# $ % # # % %
$ 9 $ $Z a WX YW %
$ Z# %% % $ $ $$a $ # a % a
A
o / % WX & p o}
/I $ [\ dY "qrcWwsq f*+ d ft$
fr w $ SpWr k $ % 1$$ $ d
f. $ dY $ #u #$v f o d M) $

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



el [ # $
wi#E" | & ()N
/01 2/23456/ 7898: :8

1 "#$ % r& ' !
;<8 </40.84 => ?@A1ABA6
CDO5E70FOD C8B5:609A: ;99ADO0/75 B:AF599ARAER®> ;
HA.94 C7/75 IE065:9072 AF JAE7:A1 C2975.9 /EKIBIBKODAEODY9 L8990/ HA.94 M5EOQOE 97: '( )*(+(
,-/01 2/23456/ 7898: :8

0"+)- N O P! Q! Q R S #R!
R SR S o RST!I URQ! #
R S ! I s Vo U RQ!
# I U ! R s # # TR
RQ! R W U T # X # "
'R U # U # RQ! R noo# S
! # R " # R #
+).)+,) */++01 ( 2/34- U R " LYz ! S
I R UTR S Y\ ] " R R! X !
I Q # IS TR # X A T #
X I 6
] TR X X a/95) # | UP" S # TR S
R ® P11 " b/6/CD:0 B7 a7Aled # " T a/95)'
! ! TS " 1 R ! I7Aacd
TS 1 Y¥
# # X #g o # TT #
R X U # R R ! !
P L1# ! P S |
X @ ! T # TQ # | R WTT :aDe9 #
S ! I QPU R # Y T 1] TQ# ! PU
TT ! 1z

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



"4 $1% &'(&)*+,-.# &/01 23 $43 5(6-78

S8 (1 (" ) -## 0
T TR S!I R! UPS$
zZ Vv X Lot # T #1011
I 1 fHHG-R !g
\ N #®! R ! UP U X UTR S
] RT FAE7-5EK | T h S AU #
S O ##wW | RQ! T! " "Xt
Il RQ! TIIT! Q #
NR ! 11 11 FAE7-5EK R ! PU S " fHHG
L5i85979 T 1T o e/6/9D:0B7
P R STT R S # S R S ###
TT A9 # Q OT ! 10 # | u T!
s T ! F:AE7-5EK R I# | S P _ks5
97A/I5 Y+ mT T U I# I Q
R WTT R ! |
)34567/7- N R I S R R RQ! R"R
X R " U R RO R"R _ X
TR # a/95) T \
1 2".34'((%5 6%) , %37"
1 X # R " 1 Q 11 1S
n o " R # X 'Q R"R X

. 2IIII n 9.'%6, 8"%*



n o ! *
8 169:7.5)".,6"%!5
\% ) ! T I [ T !
10! " TT # Q ! T T
I R ! TT Y~ ! R ZZ* ++ R
ST ! Q! "1 +p_ Q T q !
! # _oqr ! ! U T TT
! #R ! Q! T 10! "TT
/859)+)- 1 S ! "o r R Q
" U STT RUPS I'R # 1 # S!
TR T 1S " " S Q! T $XX
T # PR # S T R !
RQ! I'# S STR R Q T ! P s 1" I#
R ! SR S S RTT X R
R # " X TR # # ! ! o u
# S FITH UPS ou ! IR #

Z ?AE56; ?A9728D@5E4A, </40.84; H@5 B:Al/. MB15j FA: 6AD/1 :5DAIE070AE tt bAS:E/1 AF G@290D9
JAEF5:5ED5 C5:059 _ KA18.5 p(* u8.a5: Z _ (Z\(w B (Z\(w

\ m  m]" I # R #
K S S ! NI w "o
S 1t \Zv_ \Z _xZ( cZ\qd _V +*)
*  UAK5e9 Ys [ _%Q ! @77B9 tEAK5e9 A:ltsSEtc T P # (' (Z\(Zqd

:aDe9 _ b/6/9D:0B7 FA: :5EK5:0El /aD .890D EAV£0AE ![ _ %Q !
@77B9t/aDe9 E57¢c T P #ZZ (Z\(Zqd
+ K85jYs [ _%Q ! @77B9t t685] 68569 A:ltIBOK5tc T P #Z((Z \(Zad
) m P vy I IR
R S T -
_\Z+ _x*c)d _V Ry

"% $1% &'(&) *+,-.# &/01 23 $43 5(6-78 . 2" " 9.-%6, 8"%*



LAY §AB0n 2 11Tl«»°0 fla *CofaEee

Ao« h°&-/ /1] hA%&< % [ , #< » [65@(HE=&( ( --# ( [ #=-1( |
A(%-1( ( (-2 ,-/ &&((1& -/ *, #9 | *#(% ,( &&<5 -6
(7 5, %%l (<9 &ALl #4116

AV 'A«P«»»l« Ac»@«»E°° ! 5% AE«»°°® ° °AA «2%'lon°° CH»TE® Ax»t
A«A°o !

» *  # & 18XiiXii hE % AiU 61 8X

o( 1#=8& A -/,1'/1, (18 & AW

o( 1#= PW < *( 5( < *(#18 & -# (& 41&!6 (& #=&<5 % [ |
o( 1#= TW/(< --# ( & A -/,11/1,<U -(-/ -5 %48 (5 - ( -/
41816 (& #=8&<5 % | , #(

i (4 -- (& #=&< 1(%* [/ &6 U 4(,% ,1 %< , 1#=/1 (18 & AW
t -*(-( &(-/= *,(( /= & 18&< --# ( & A *( -4(,%1# ,( r&&( | %
%(-/1(Al #=&( -(-1 #Al= *# & --# ( & A *(#18 /= &( < & 18&<
, 1#=/ 1<-Be

t # & I (, & <! % * 1/ 8 -1( , (/&&( (# -1 5 %2);~¢1
t (/( &(-/= -*(#=( /= -(, % &&1@ ** , /1,1 *, * ( &r & 13&<
& ~aN
t-*(-( &(-/= 18 -/ (& IE8&<5 -11-- A5 * -/ #A[= *(#18r&&<
& A5 , 1#=/ /< (18 /¢ & 18&<5 *1 # 16 ~-/ & (< ('#
/< -] [= * (8 -1( & 18&( #)8 [+ ~¢ 9
% 18 & , %! 5 (, (1 #=&( *,(, %%< , # 1@/ 18 &< - (!
| # 416 1: 5 & 18&<5 (, & 6 AC ,!/,8 -1=AX8 &/=
11,- *,(( /-A - -*(#=( & % -(, % &&( ( & # /1 8 -1( ( - #
SO CGT( & AA%-1((, (& #=&( (6 &/, '(## 11 &( ( *(# = (
-1,11/1,&<5 *( , A& h°&-/hiK% &< % [ , #< | 5&(#( i
T1%»Ac Al

ALI( ([ #= *,(, MAB<W& °, & o# !1- & ,(-&X&XYH *, (4 --¢, ! 4
< 4 8 -1 l(##( &( 5 % ECWo«, hi&-/ /1] hA%&< % [ , i<
| _5& (#(_, ermailkurzind®@9@mail.ru.

9, & I/I(, *,(, %%6W 8 O# A A , & U % & , 18 &bq (4 -
h°e&-/ /1] hA%&< % [/ , #< _ |e‘ndilyadsordi@mailru.

ga A« A

A(-- AU A(%-! A ( #XU (1B 1#X aX(B %@ U o8& '1#=/.7 A§A-
Lz ko< #]



» 18&( &

o «AA«TA°!IT Aa™1°A°O
(;}\»E*0°<<»ZXQ,{D>>TE »a A
A (,& ! & 18&<5 /,1 (

XM° 1& ,( &( '(&4 , &6 -/1 &/( U
% (#( <5 18 &<5

A(% 6X F&(#( ># 1/, (& !

T(%*=@/ ,& A AXIaX ¢(,( (

-l & ° I #=-1 A¢A
A % : &(& !'(,*(, ! &(% AQA#

-* 0, & (




