


:31�%2*Ƕ2+)6�>91�1%/)6�Ɓ�1-8
%6(9-23�
�)74����

��'(5�$5'8,12�812
'$6�*(+,51��$70(*$���3
',(�:,&+7,*67(1�3,16�'(6�$5'8,12�812
',(�$1$/2*�3,16
',(�',*,7$/�3,16
675209(5625*81*

��',(�$5'8,12�,'(
,167$//$7,21
/(51(�',(�,'(�.(11(1
',(�$5'8,12�,'(����

��'(,1�(567(5�6.(7&+
6(783�81'�/223
/$66�',(�/('�'(6�$5'8,126�%/,1.(1
),1'(7�'(,1(�,'(�'(1�$5'8,12�812�1,&+7"

��'(5�6(5,(//(�021,725
h%(5%/,&.
',(�%$8'5$7(

��+(//2��:25/'
',(�9(5%,1'81*�=80�6(5,(//(1�021,725
=(,&+(1�,0�6(5,(//(1�021,725�$86*(%(1

��9$5,$%/(1
:2=8�6,1'�6,(�*87"
:(/&+(�7<3(1�*,%7�(6"
9$5,$%/(1�,1�$.7,21
*/2%$/(�81'�/2.$/(�9$5,$%/(1

��(,1(�/('�67(8(51
62�6&+/,(667�'8�(,1(�/('�$1
',(�/('�0,7�(,1(0�6.(7&+�67(8(51

��%(',1*7(�$1:(,681*(1�	�9(5*/(,&+(
9(5*/(,&+623(5$725(1

��67(8(5(�',(�+(//,*.(,7�0,7�(,1(0�327,
(,1�327,�$16&+/,(66(1
',(�+(//,*.(,7�0,7�3:0�67(8(51



',(�)81.7,21�0$3��

���'$�,67�086,.�'5,1�
(,1(1�3,(=2�$16&+/,(66(1
:$6�6,1'�7g1("
7g1(�(5=(8*(1
(,1(�63,(/8+5�0,7�/2236

'(5�)25�/223
'(5�:+,/(�/223

���(,1�7+(5(0,1�0,7�8/75$6&+$//
'(1�6(1625�+&�65���$16&+/,(66(1
(17)(5181*(1�0(66(1
$8)%$8�'(6�7+(5(0,16
$55$<6

���(,1(�$/$50$1/$*(�0,7�'(0�*(5b86&+6(1625
'(5�*(5b86&+6(1625
'(1�$.7,9(1�3,(=2�81'�',(�5*%�/('�$16&+/,(66(1
'(5�6.(7&+�)h5�',(�$/$50$1/$*(

',(�6(783�)81.7,21
$/$50�

���'(5�7(03(5$7856(1625�'+7��
$16&+/866�$0�$5'8,12
%,%/,27+(.(1�,167$//,(5(1�81'�9(5:(1'(1
',(�%,%/,27+(.�)h5�'(1�'+7��
7(03(5$785�	�/8)7)(8&+7,*.(,7�0(66(1

���'$6�/&'�',63/$<
(,1�/&'�',63/$<�$16&+/,(66(1
7(;7�81'�=$+/(1�'$567(//(1

���'(,1(�(,*(1(�:(77(567$7,21
',(�:(77(567$7,21�$8)%$8(1
'(5�6.(7&+�)h5�',(�:(77(567$7,21
$16&+/866�'(6�',63/$<6

���(/(.7521,6&+(5�:h5)(/
'(5�$8)%$8�'(6�:h5)(/6
'(5�3$66(1'(�6.(7&+
:h5)(/1�0,7�(,1(0�386+�%87721

���'(5�*/(,&+67520�02725

���7(03(5$785*(67(8(57(5�9(17,/$725
'(5�3$66(1'(�6.(7&+

���'(5�6(592�02725
:$6�,67�(,1�6(592"

�



',(�%,%/,27+(.�6(592�+
',(�0,1,0$/6&+$/781*
'(1�6(592�0,7�(,1(0�327,�67(8(51

���(,1�$1$/2*�7+(5020(7(5
6(592�81'�'+7���$8)%$8(1
'(5�6.(7&+�)h5�'(,1�7+(5020(7(5
%$8(�',5�(,1(�6.$/$

���(,1�&2'(�6&+/266�0,7�7$67$785�81'�6(592�02725
',(�)2/,(17$67$785�$16&+/,(66(1
'$6�6&+/266�$8)%$8(1�81'�352*5$00,(5(1

���67,0081*6/,&+7�3(5�)(51%(',(181*
'(1�,5�6(1625�81'�',(�5*%�/('�$16&+/,(66(1
6:,7&+�«�&$6(�±�:(/&+(�7$67(�:85'(�*('5h&.7"
'$6�67,0081*6/,&+7�352*5$00,(5(1

���:(,7(5�*(+7
6�0,7�'(0�(63����
'(5�(63�����81'�6(,1(�3,16
'(1�(63�����0,7�'(5�$5'8,12�,'(�352*5$00,(5(1
:,(�9,(/(�0(16&+(1�6,1'�*(5$'(�,0�:(/7$//"

$3,6�81'�'$7(1��:,(�9,(/(�0(16&+(1�6,1'�,0�:(/7$//"
3$56(1�0,7�$5'8,12-621

���'(,1�(,*(1(5�(63�����:(%6(59(5
(,1(1�7(03(5$7856(1625�$16&+/,(66(1

'(1�%03����$16&+/,(66(1
'(1�*<�����$16&+/,(66(1
'(1�'+7���$16&+/,(66(1
'(1�'+7���$16&+/,(66(1

(,1(�/('�$16&+/,(66(1
62�67(8(567�'8�³*5266(´�*(5b7(
'(1�:(%6(59(5�(,15,&+7(1�81'�67(8(51
+(//2�:25/'�
'(5�6(59(5�$17:257(7
:,(�:$50�,67�(6�*(5$'("

(7:$6�0(+5�+70/�)h5�'(,1(�:(%6(,7(
$8725(/2$'�'(5�:(%6(,7(
',(�/('�67(8(51
&66�81'�+70/�)h5�(,1(�6&+g1(5(�:(%6(,7(
(,1(�)(67(�,3�$'5(66(�9(5*(%(1
+,1:(,6(�=85�,7�6,&+(5+(,7

�



:36;368

:MIPIR�(ERO�HEJȦV��HEWW�HY�HMGL�JȦV�HMIWIW�)�&SSO�IRXWGLMIHIR�LEWX�

;MV QȢGLXIR HMGL KEV RMGLX PERKI QMX IMRIQ :SV[SVX EYJLEPXIR� WSRHIVR HMV
KPIMGL ZMIP 7TE� EYJ HIMRIV 6IMWI HYVGL HMI ;IPX HIW %VHYMRSW [ȦRWGLIR�
7SPPXIWX HY ER IMRIV 7XIPPI HMIWIW )�&SSOW SHIV FIM IMRIQ 4VSNIOX RMGLX
[IMXIVOSQQIR��WGLVIMFI�YRW�KIVRI�IMRI�)�1EMP�ER MRJS$TSPPY\PEFW�RIX

9RH�RYR��ZMIP�7TE��QMX�HIMRIQ�%VHYMRS�

�
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��()6�%6(9-23�923
(IV IVWXI %VHYMRS 1MGVSGSRXVSPPIV MWX EYGL KPIMGL^IMXMK HIV FIOERRXIWXI�
%VHYMRS 923� 7IMRI )RX[MGOPYRK FIKERR MQ .ELV ���� MR -XEPMIR� )MRMKI
7XYHIRXIR LEFIR MLR LMIV ^YWEQQIR QMX HIQ >MIP IRX[MGOIPX� IMRIR
KȦRWXMKIR YRH PIMGLX TVSKVEQQMIVFEVIR 1MGVSGSRXVSPPIV JȦV &EWXPIV YRH
7XYHMIVIRHI�^Y�IRX[MGOIPR�

9RH HEW QMX )VJSPK� -Q .ELV ���� IVFPMGOXI HIV %VHYMRS 923 HEW 0MGLX HIV
;IPX Ɓ YRH IW HEYIVXI RMGLX PERKI� FMW IV HMI ,IV^IR HIV 1EOIV VYRH YQ HIR
+PSFYW�IVSFIVX�LEXXI�

(IV�IVWXI�%VHYMRS�4VSXSX]T��*SXS� 4LMPPMTXSVVSRI� ;MOMTIHME

%YGL LIYXI MWX IW JȦV ZMIPI MQQIV RSGL HIV IVWXI 1MGVSGSRXVSPPIV� HIR WMI MR
,ȑRHIR LEPXIR� )V MWX IVWGL[MRKPMGL MQ 3VMKMREP YRH RSGL IVWGL[MRKPMGLIV MR
IMRIV /STMI� %Y�IVHIQ FMIXIX IV /SQJSVX FIMQ %YJFEY ZSR 4VSNIOXIR YRH

�

https://commons.wikimedia.org/w/index.php?title=User:Philliptorrone&action=edit&redlink=1


4VSKVEQQMIVIR� 0EWW YRW ^YWEQQIR IMRIR &PMGO EYJ WIMRI [MGLXMKWXIR
*IEXYVIW�YRH�/SQTSRIRXIR�[IVJIR�

(%7�+),-62��%81)+%���4
/IMR 1MGVSGSRXVSPPIV SLRI 1MGVSGLMT� &IMQ %VHYMRS 923 MWX HMIW HIV
%8QIKE���4��HIV�^IRXVEP�MR�IMRIQ�7SGOIP�EYJ�HIQ�%VHYMRS�&SEVH�WMX^X�

1MGVSGLMT�%8QIKE���4

%YJ HMIWIQ 'LMT PERHIR HIMRI 4VSKVEQQI� HMI HY LSGLPȑHWX Ɓ [SJȦV HMV
��/& ^YV :IVJȦKYRK WXILIR� +IQIWWIR ER QSHIVRIR 7TIMGLIVQIHMIR
OPMRKX HEW REGL RMGLXW� HY [MVWX EFIV WILIR� HEWW HY HEQMX WGLSR
YRLIMQPMGL�ZMIP�ERJERKIR�OERRWX�

;IRR HY HMV HIR %8QIKE���4 KIREYIV ERWGLEYWX� WMILWX HY� HEWW IV ��
ƈ&IMRGLIRƉ Ɓ WSKIRERRXI 4MRW Ɓ LEX� :SR HMIWIR 4MRW OERRWX HY ��
TVSKVEQQMIVIR� ;IRR HY HIMRIR %VHYMRS 923 YQHVILWX� IVOIRRWX HY HMI
0IMXIVFELRIR� HMI YRXIV ERHIVIQ ^Y HIR &YGLWIR ER HIR 7IMXIR HIW &SEVHW
JȦLVIR�

;IRR HY LMIV EPWS ^YQ &IMWTMIP IMRI 0)( MR HMI &YGLWI %� WXIGOWX�
ZIVFMRHIWX�HY�WMI�HEHYVGL�QMX�HIQ�IRXWTVIGLIRHIR�4MR�EQ�1MGVSGLMT�

�



(-)�;-',8-+78)2�4-27�()7�%6(9-23�923
%PW RȑGLWXIW [IVJIR [MV IMRIR &PMGO EYJ HMI 4MRW� HMI HY MQ WTȑXIV FIRȢXMKIR
[MVWX�

4S[IV��YRH�%REPSK�4MRW

,MIV LEFIR [MV ^YRȑGLWX 4MRW� HMI QMX 4S[IV KIOIRR^IMGLRIX WMRH� (MI
FIMHIR 4MRW +2( HMIRIR EPW ƈ1MRYWTSPƉ SHIV ƈ)VHIƉ� ,MIV OERRWX HY
FIMWTMIPW[IMWI HMI /EXLSHI �1MRYW� OYV^IW &IMR
 IMRIV 0)( ERWGLPMI�IR� YQ
WMI�^YQ�0IYGLXIR�^Y�FVMRKIR�

)MRI�0)(�EQ�%VHYMRS�923

�



-R HIV 7OM^^I SFIR WMILWX HY� HEWW HMI %RSHI �4PYW� PERKIW &IMR
 HIV 0)(
ȦFIV IMRIR :SV[MHIVWXERH ER � :SPX ERKIWGLPSWWIR MWX� -LV 1MRYWTSP JȦLVX
HMVIOX�^Y +2(��ȋFIV�0)(W�YRH�;MHIVWXȑRHI�PIVRWX�HY WTȑXIV�QILV�

(EW JȦLVX YRW HMVIOX ^Y HIR FIMHIR 4MRW �: YRH �:�� ,MIVȦFIV OERRWX HY Ɓ
[MI HMI 0)( SFIR Ɓ &EYXIMPI QMX 7XVSQ ZIVWSVKIR� .I REGLHIQ� [MI ZMIP
7TERRYRK �:SPX
 WMI FIRȢXMKIR� WXILIR HMV LMIVJȦV IRX[IHIV � :SPX SHIV ���
:SPX ^YV :IVJȦKYRK� (MI QIMWXIR ,SFF]�&EYXIMPI [MI 7IVZS�1SXSVIR�
7IRWSVIR�IXG��FIRȢXMKIR�IMRI�HMIWIV�FIMHIR�7TERRYRKIR�

*ILPX RYV RSGL HIV 4MR :-2� ,MIVȦFIV OERRWX HY HIR %VHYMRS 923 QMX 7XVSQ
ZIVWSVKIR Ɓ HEW WGLEYIR [MV YRW EFIV MR /ȦV^I KIREYIV ER� [IRR [MV ȦFIV
HMI�7XVSQZIVWSVKYRK�WTVIGLIR�

(-)�%2%03+�4-27
>YRȑGLWX FIXVEGLXIR [MV HMI %REPSK�4MRW %� FMW %�� 1MX HMIWIR WIGLW 4MRW
OERRWX HY 7MKREPI ƈQIWWIRƉ� HMI WMGL OSRXMRYMIVPMGL ZIVȑRHIVR OȢRRIR�
8EXWȑGLPMGL WMRH HEW WMGL ZIVȑRHIVRHI 7TERRYRKIR ^[MWGLIR � YRH � :SPX�
)MR &IMWTMIP MWX IMR 8IQTIVEXYVWIRWSV� HIV WIMR %YWKERKWWMKREP �EPWS HMI
7TERRYRK
�ZIVȑRHIVX��[IRR�IW�[ȑVQIV�SHIV�OȑPXIV�[MVH�

(MIWI 7TERRYRK [MVH MQ %VHYMRS ZSR IMRIQ WSKIRERRXIR
%REPSK�(MKMXEP�/SRZIVXIV �%('
 MR IMRI IRXWTVIGLIRHI >ELP ZSR � FMW ����
YQKI[ERHIPX�

(MI %REPSK�4MRW WMRH EPWS MQQIV HERR RȦX^PMGL� [IRR HY IMR ZIVȑRHIVFEVIW
7MKREP QIWWIR QȢGLXIWX Ɓ YRH RMGLX RYV [MI FIM HMKMXEPIR 7MKREPIR
IRX[IHIV IMRI 2YPP SHIV IMRI )MRW� %PPIVHMRKW OERRWX HY ȦFIV HMI
%REPSK�4MRW OIMR ZIVȑRHIVFEVIW 7MKREP EYWKIFIR� HEW KILX RYV ȦFIV IMRMKI
HIV�(MKMXEP�4MRW�Ɓ�[EW�YRW�HMVIOX�EYJ�HMI�ERHIVI�7IMXI�HIW�%VHYMRS�923�JȦLVX�

�



(-)�(-+-8%0�4-27
,MIV ƻRHIWX HY MRWKIWEQX �� (MKMXEP�4MRW� %PPIVHMRKW WXILIR HMV JȦV HIMRI
4VSNIOXI RYV HMI 4MRW � FMW �� ^YV :IVJȦKYRK Ɓ 4MR � YRH � WMRH JȦV IX[EW
ERHIVIW�VIWIVZMIVX�YRH�OȢRRIR�RMGLX�TVSKVEQQMIVX�[IVHIR�

1MX HIR (MKMXEP�4MRW OERRWX HY HMI 7MKREPI 2YPP �%YW
 YRH )MRW �%R
 QIWWIR
YRH EYWKIFIR� (EW FIHIYXIX ^YQ &IMWTMIP� HEWW HY IMRI 0)( ȦFIV IMRIR HIV
4MRW ER� YRH EYWWGLEPXIR OERRWX� 3HIV QIWWIR OERRWX� SF IMRI 8EWXI
KIHVȦGOX�[YVHI�

)MRMKI HIV (MKMXEP�4MRW WMRH QMX IMRIV 8MPHI �¥
 KIOIRR^IMGLRIX� ȋFIV HMIWI
4MRW OERRWX HY HEW IVVIMGLIR� [EW HY ZMIPPIMGLX ILIV ZSR HIR %REPSK�4MRW
IV[EVXIWX LȑXXIWX� (Y OERRWX LMIVȦFIV IMR EREPSKIW� EPWS WMGL ZIVȑRHIVRHIW
7MKREP EYWKIFIR� (EQMX OERRWX HY ^YQ &IMWTMIP IMRI 0)( QMX
YRXIVWGLMIHPMGLIV�,IPPMKOIMX�PIYGLXIR�PEWWIR�

(IV *EGLFIKVMJJ LMIVJȦV LIM�X 4YPW[IMXIRQSHYPEXMSR �4;1
� ,MIV IVJȑLVWX HY
QILV�^Y�HMIWIQ�8LIQE�

78631:)6736+92+
9Q WIMRI %VFIMX EYJRILQIR ^Y OȢRRIR� FIRȢXMKX HIMR %VHYMRS 923 ZSV EPPIQ
IMRIW� 7XVSQ� ,MIVJȦV WXILIR HMV QILVIVI 1ȢKPMGLOIMXIR ^YV :IVJȦKYRK�
>YRȑGLWX HMI 97&�&YGLWI Ɓ HMIWI [MVWX HY WMGLIVPMGL EQ LȑYƻKWXIR
ZIV[IRHIR� HE HY LMIVȦFIV EYGL HIMRI 4VSKVEQQI EYJ HIR %VHYMRS
LSGLPȑHWX� (IV %VHYMRS IVLȑPX WIMRIR 7XVSQ HERR ZSR HIMRIQ 4' SHIV
0ETXST�

2IFIR HIV 97&�&YGLWI FIƻRHIX WMGL RSGL IMR [IMXIVIV %RWGLPYWW� ,MIVȦFIV
OERRWX HY IMRIR �:�&PSGO ERWGLPMI�IR� (EQMX QEGLWX HY HIMRIR %VHYMRS
YREFLȑRKMK�ZSR�IMRIQ�'SQTYXIV�YRH�OERRWX�MLR�XVERWTSVXMIVIR�

)MRI [IMXIVI 1ȢKPMGLOIMX MWX HIV 4MR :-2� HIR [MV SFIR WGLSR OYV^
ERKIWGLEYX LEFIR� %YGL LMIVȦFIV OERRWX HY &EXXIVMIR ERWGLPMI�IR� -LVIR
4PYWTSP�ZIVFMRHIWX�HY�QMX :-2��HIR�1MRYWTSP QMX +2(�

�

https://www.elektronik-kompendium.de/sites/kom/0401111.htm


()2�%6(9-23�2)9�78%68)2
>YPIX^X [IVJIR [MV RSGL IMRIR &PMGO EYJ IMRIR &YXXSR� HIV WMGL EYJ HIMRIQ
%VHYMRS 923 RIFIR HIV 97&�&YGLWI FIƻRHIX� HIR 6IWIX�/RSTJ� ;IRR HY
HIMRIR %VHYMRS RIY WXEVXIR QȢGLXIWX� KIRȦKX IMR (VȦGOIR HMIWIW &YXXSRW
YRH�HEW�4VSKVEQQ�MR�WIMRIQ�7TIMGLIV�FIKMRRX�ZSR�ZSVRI�

9RH HEW WSPP IW ZSVIVWX KI[IWIR WIMR� (Y OIRRWX RYR HMI [MGLXMKWXIR
/SQTSRIRXIR HIMRIW %VHYMRS 923� HMI HY EYGL MQ [IMXIVIR :IVPEYJ
ZIV[IRHIR�[MVWX�

��(-)�%6(9-23�-()

*ȦV )MRWXIMKIV MWX HMI %VHYMRS -() �-RXIKVEXIH (IZIPSTQIRX )RZMVSRQIRX

QIMWX HMI IVWXI ;ELP Ɓ YRH HEW ^Y 6IGLX� (Y OERRWX ^ELPVIMGLI
1MGVSGSRXVSPPIV QMX MLV TVSKVEQQMIVIR WS[MI &MFPMSXLIOIR JȦV 7IRWSVIR�
(MWTPE]W IXG� ZIV[EPXIR� %Y�IVHIQ FIWMX^X WMI HIR ƈ7IVMIPPIR 1SRMXSVƉ� MR
HIQ�HY�(EXIR�EYWKIFIR�YRH�EYJ�*ILPIVWYGLI�KILIR�OERRWX�

)MRWXIMKIVJVIYRHPMGL MWX EYGL HMI 8EXWEGLI� HEWW HMI %VHYMRS -() ZMIPIW
ZIVFMVKX� [EW JȦV %RJȑRKIV RMGLX VIPIZERX MWX� 7S JȑPPX HIV )MRWXMIK MR HEW
IMKIRXPMGL�VIGLX�OSQTPI\I�8LIQE�,EVH[EVI�4VSKVEQQMIVYRK�PIMGLX�

-R HIR JSPKIRHIR %FWGLRMXXIR WGLEYIR [MV YRW ER� [MI HY HMI %VHYMRS -()
MRWXEPPMIVWX� %RWGLPMI�IRH JSPKX IMRI OPIMRI 8SYV HYVGL HMI [MGLXMKWXIR
*YROXMSRIR��YQ�QMX�HIR�IVWXIR�4VSNIOXIR�WXEVXIR�^Y�OȢRRIR�

,MR[IMW� (MI %VHYMRS -() FIƻRHIX WMGL EOXYIPP �,IVFWX ����
 MQ ȋFIVKERK
ZSR HIV :IVWMSR ����\ ^YV :IVWMSR ��� Ɓ HMI RIYI :IVWMSR LEX HIR &IXE�7XEXYW
^[EV ZIVPEWWIR YRH MWX ZIVȢJJIRXPMGLX� ZMIPI 1EOIV ZIV[IRHIR EPPIVHMRKW RSGL
HMI :IVWMSR ����\� (IWLEPF ƻRHIWX HY LMIV ^YRȑGLWX HMI )MRJȦLVYRK ^YV ƈEPXIRƉ
-() YRH ERWGLPMI�IRH QILV HEVȦFIV� [EW WMGL REGL HIQ 9THEXI KIȑRHIVX
F^[��[EW�MR�HIV�RIYIR�:IVWMSR�LMR^YKIOSQQIR�MWX�

�



-278%00%8-32
(MI %VHYMRS -() KMFX IW JȦV ;MRHS[W� QEG37 YRH 0MRY\ YRH MWX QMX IMR TEEV
/PMGOW�EYJ�HIMRIQ�6IGLRIV�MRWXEPPMIVX�

%YJ HIV Sƽ^MIPPIR (S[RPSEH�7IMXI EYJ EVHYMRS�GG ƻRHIWX HY HMI NI[IMPW
EOXYIPPI :IVWMSR� )MR /PMGO EYJ HIMR &IXVMIFWW]WXIQ WXEVXIX HIR (S[RPSEH�
;IRR HY HMI :IVWMSR ����\ MRWXEPPMIVIR QȢGLXIWX� WGVSPPI IX[EW REGL YRXIR
FMW�^YQ�%FWGLRMXX 0IKEG]�-()������<
�

7SFEPH HMI (EXIM EYJ HIMRIQ 6IGLRIV MWX� WXEVXI WMI �F^[� ȢJJRI HMI >-4�(EXIM

YRH JSPKI HIR [IMXIVIR %R[IMWYRKIR� %RWGLPMI�IRH OERRWX HY HMI %VHYMRS
-()�ȢJJRIR�

%08)62%8-:)2
)FIRWS Sƽ^MIPP MWX EYGL HIV %VHYMRS ;IF )HMXSV� ,MIVQMX OERRWX HY HIMRIR
%VHYMRS HMVIOX MQ &VS[WIV TVSKVEQQMIVIR� +ER^ SLRI (S[RPSEH KILX HEW
EPPIVHMRKW EYGL RMGLX� HIRR HY FIRȢXMKWX HEW 4PYKMR %VHYMRS 'VIEXI %KIRX
JȦV HMI /SQQYRMOEXMSR ^[MWGLIR 6IGLRIV YRH %VHYMRS� %Y�IVHIQ QYWWX HY
IMR OSWXIRPSWIW &IRYX^IVOSRXS ERPIKIR� YQ HIR )HMXSV ZIV[IRHIR ^Y
OȢRRIR�

��

https://www.arduino.cc/en/software


)VJELVIRI 2YX^IV OȢRRIR EYGL HMI &IXE�:IVWMSR YRH 2MKLXP] &YMPHW
ZIV[IRHIR� ,MIVFIM LERHIPX IW WMGL YQ :IVWMSRIR� HMI FIVIMXW OȦRJXMKI
*IEXYVIW IRXLEPXIR� %PPIVHMRKW OȢRRIR LMIV RSGL &YKW ZSVLERHIR WIMR�
[IW[IKIR�)MRWXIMKIV�WMI�ILIV�RMGLX�ZIV[IRHIR�WSPPXIR�

0)62)�(-)�-()�/)22)2
;IRR HY HMI %VHYMRS -() ^YQ EPPIVIVWXIR 1EP WXEVXIWX� TEWWMIVX RMGLXW
EY�IVKI[ȢLRPMGLIW� )W KMFX OIMRIR ;MPPOSQQIRW�7GVIIR� OIMR 8YXSVMEP YRH
OIMRI�8SYV�HYVGL�HEW�4VSKVEQQ��(IWLEPF�ȦFIVRILQIR�[MV�HEW�NIX^X�

-R HMIWIV YRH HIR JSPKIRHIR 0IOXMSRIR EVFIMXIR [MV QMX HIV 1EG�:IVWMSR HIV
%VHYMRS -()� (EW 4VSKVEQQ MWX NIHSGL EYJ ERHIVIR &IXVMIFWW]WXIQIR
[IMXIWXKILIRH�MHIRXMWGL�

(%7�'3()�*)278)6

2EGL HIQ 4VSKVEQQWXEVX ȢJJRIX WMGL IMR *IRWXIV JȦV HIR 'SHI Ɓ MR HIV
%VHYMRS�;IPX EYGL 7OIXGL KIRERRX� (MIWIR WGLEYIR [MV YRW WTȑXIV KIREYIV
ER� NIX^X [IVJIR [MV ^YRȑGLWX IMRIR &PMGO EYJ HMI &YXXSRW� HMI WMGL MQ SFIVIR
&IVIMGL HIW *IRWXIVW FIƻRHIR� ,MIV ƻRHIWX HY [MGLXMKI *YROXMSRIR� HMI HY
FIMQ�4VSKVEQQMIVIR�HIMRIW�%VHYMRSW�MQQIV�[MIHIV�FIRȢXMKWX�

��



:SR�PMROW�REGL�VIGLXW�WMRH�HEW�

�� ȋFIVTVȦJIR� 1MX IMRIQ /PMGO EYJ HMIWIR &YXXSR ȦFIVTVȦJWX HY HIMRIR
'SHI EYJ *ILPIV� *MRHIX HMI %VHYMRS -() IMRIR *ILPIV� [MVH HMI
IRXWTVIGLIRHI >IMPI VSX QEVOMIVX YRH MQ YRXIVIR &IVIMGL HIW *IRWXIVW
HMI�*ILPIVQIPHYRK�YRH�SJX�EYGL�IMR�,MR[IMW�IMRKIFPIRHIX�

�� ,SGLPEHIR� 1MX HMIWIQ &YXXSR PȑHWX HY HIMRIR 7OIXGL EYJ HIR %VHYMRS
LSGL� :SV HIQ 9TPSEH ƻRHIX EYGL MQQIV ^YRȑGLWX IMRI ȋFIVTVȦJYRK
HIW�'SHIW�WXEXX�

�� 2IY� (MIWIV�&YXXSR�ȢJJRIX�IMR�RIYIW�*IRWXIV�
�� ȇJJRIR� ,MIVQMX�OERRWX�HY�IMRIR�KIWTIMGLIVXIR�7OIXGL ȢJJRIR�
�� 7TIMGLIVR� 6MGLXMK� QMX HMIWIQ &YXXSR OERRWX HY HIMRIR 7OIXGL EYJ

IMRIQ�(EXIRXVȑKIV�WTIMGLIVR�
�� 7IVMIPPIV 1SRMXSV� (MIWIV &YXXSR ȢJJRIX HIR 7IVMIPPIR 1SRMXSV� WSJIVR

HY HIMRIR %VHYMRS EQ 6IGLRIV ERKIWGLPSWWIR LEWX� 1MX HIQ 7IVMIPPIR
1SRMXSV�FIWGLȑJXMKIR�[MV�YRW�WTȑXIV�MQ�/YVW�KIREYIV�

�� 8EFW� (Y FIRȢXMKWX RMGLX JȦV NIHIR 7OIXGL EYGL IMR RIYIW *IRWXIV�
WSRHIVR OERRWX HMIWI EYGL RIFIRIMRERHIV MR IMRIQ *IRWXIV ȢJJRIR Ɓ
WS [MI HY IW ZSR HIMRIQ &VS[WIV OIRRWX� 1MX HMIWIQ &YXXSR OERRWX
HY�HIMRI�8EFW�SVKERMWMIVIR�

(-)�1)2ȋ0)-78)

2IFIR HIR *YROXMSRIR MRRIVLEPF HIW *IRWXIVW JȦV HIMRIR 'SHI KMFX IW SFIR
EYGL IMRI 1IRȦPIMWXI� ,MIV ƻRHIWX HY IFIRJEPPW HMI SFIR EYJKIJȦLVXIR
*YROXMSRIR�Ɓ�EFIV�EYGL�RSGL�IMRMKIW�QILV�

>YRȑGLWX [IVJIR [MV EPPIVHMRKW IMRIR &PMGO MR HEW 1IRȦ ;IVO^IYKI� ,MIV
ƻRHIWX HY RIFIR &SEVH� HIR 1MGVSGSRXVSPPIV� HIV KIVEHI MR HIV %VHYMRS -()
ZIV[IRHIX�[MVH�

��



;IRR FIM HMV LMIV RSGL RMGLX %VHYMRS 9RS WXILX� OPMGOI EYJ HIR 1IRȦTYROX
YRH [ȑLPI ^YRȑGLWX %VHYMRS %:6 &SEVHW� .IX^X ȢJJRIX WMGL IMR [IMXIVIW
9RXIVQIRȦ��MR�HIQ�HY�HERR�HIR %VHYMRS�9RS EYW[ȑLPIR OERRWX�

,EWX HY HIMRIR %VHYMRS FIVIMXW QMX HIMRIQ 6IGLRIV TIV 97& ZIVFYRHIR#
;IRR�RMGLX��LSPI�HEW�NIX^X�REGL�

)FIRJEPPW MQ 1IRȦ ;IVO^IYKI ƻRHIWX HY HIR )MRXVEK 4SVX� ;ȑLPI LMIV HIR
97&�4SVX� ER HIQ HIMR %VHYMRS ERKIWGLPSWWIR MWX� (EW MWX ^YRȑGLWX EPPIW�
[EW HY QEGLIR QYWWX� YQ HIMRIR %VHYMRS QMX HIV -() TVSKVEQQMIVIR ^Y
OȢRRIR�

-2*361%8-32)2�92(�*),0)61)0(92+)2

>YPIX^X WGLEYIR [MV RSGL EYJ HIR YRXIVIR &IVIMGL HIW *IRWXIVW� ,MIV ƻRHIWX
HY IMRIR &IVIMGL� MR HIQ HMV -RJSVQEXMSRIR� ,MR[IMWI YRH *ILPIVQIPHYRKIR
ERKI^IMKX [IVHIR� ;IRR HY ^YQ &IMWTMIP IMRIR 7OIXGL IVJSPKVIMGL EYJ
HIMRIR�%VHYMRS�KIPEHIR�LEWX��WMILWX�HY�IX[EW�MR�HMIWIV�%VX�

��



)MRI�*ILPIVQIPHYRK�WMILX�LMRKIKIR�FIMWTMIPW[IMWI�JSPKIRHIVQE�IR�EYW�

,MIV MWX HEW 4VSFPIQ IMR RMGLX QMX HIQ 6IGLRIV ZIVFYRHIRIV 1MGVSGSRXVSPPIV�
(IV &YXXSR *ILPIVQIPHYRK OSTMIVIR MWX SJX TVEOXMWGL� (EQMX OSTMIVWX HY HMI
1IPHYRK MR HIR >[MWGLIRWTIMGLIV YRH OERRWX WMI KPIMGL HEVEYJ MR IMRIV
7YGLQEWGLMRI ZIV[IRHIR� (Y [MVWX WILIR� 7YGLQEWGLMRIR WMRH SJX HIV
FIWXI�*VIYRH�FIMQ�4VSKVEQQMIVIR�Ɓ�RMGLX�RYV�EPW�%RJȑRKIV�

-R HIV RȑGLWXIR 0IOXMSR [IRHIR [MV YRW HIQ 'SHI ^Y Ɓ YRH HY [MVWX HIMRIR
IVWXIR�7OIXGL�WGLVIMFIR�

(-)�%6(9-23�-()����
(MI RIYI -() LEX STXMWGL HEW 6EH RMGLX RIY IVJYRHIR� IW FIƻRHIR WMGL
PIHMKPMGL IMRMKI 3TXMSRIR� 8SSPW YRH )MRWXIPPYRKIR ER ERHIVIR 3VXIR� )FIRWS
QEGLX HMI RIYI :IVWMSR IMRIR IX[EW JVMWGLIVIR )MRHVYGO EPW HMI 3FIVƼȑGLI
HIV�:IVWMSR�����\

;IRR�HY�HMI�%VHYMRS�-()�����ȢJJRIWX��IV[EVXIX�HMGL�HMIWIW�*IRWXIV�

��



%YGL LMIV ƻRHIWX HY HMVIOX HMI &YXXSRW� YQ HIMRIR 7OIXGL ^Y ȦFIVTVȦJIR YRH
EYJ HIR %VHYMRS ^Y ȦFIVXVEKIR� )FIRWS ƻRHIWX HY VIGLXW HIR 7IVMIPPIR
1SRMXSV YRH HERIFIR HIR 7IVMIPPIR 4PSXXIV Ɓ IMR 8SSP� HEW HMV (EXIR� HMI HIMR
%VHYMRS�WIRHIX��KVEƻWGL�ER^IMKIR�OERR�

%PPIVHMRKW OERRWX HY SFIR ȦFIV IMR (VSTHS[R�1IRȦ HMVIOX HEW
ERKIWGLPSWWIRI &SEVH EYW[ȑLPIR YRH QYWWX HEJȦV RMGLX QILV HEW 1IRȦ
ȢJJRIR� 0MROIV ,ERH FIƻRHIX WMGL IMRI 1IRȦPIMWXI� QMX HIV HY EYJ HIMRI
(EXIMIR WS[MI HMI MRWXEPPMIVXIR 1MGVSGSRXVSPPIV YRH &MFPMSXLIOIR� ȋFIV HMI
0YTI OERRWX HY MQ KIȢJJRIXIR 7OIXGL WYGLIR Ɓ IMRI *YROXMSR� HMI HY [MI MR
ZMIPIR�ERHIVIR�4VSKVEQQIR�EYGL�QMX�7XVK�*�EYJVYJIR�OERRWX�

;%7�-78�2)9#

>[IM (MRKI LEFIR MR HMI :IVWMSR ��� )MR^YK KILEPXIR� HMI IW ZSVLIV MR HIV
%VHYMRS -() RSGL RMGLX KEF� EYXSQEXMWGLI 'SHI�:IVZSPPWXȑRHMKYRK YRH IMR
(IFYKKIV�

)VWXIVIW QYWWX HY IZXP� ^YRȑGLWX EOXMZMIVIR� ȇJJRI HE^Y HMI )MRWXIPPYRKIR
YRH WIX^I RIFIR 7GLRIPPI )HMXSV :SVWGLPȑKI IMRIR ,EOIR� (EQMX WGLPȑKX HMV
HMI -() WGLSR FIMQ 8MTTIR ^�&� :EVMEFPIR ZSV� HMI HY FIVIMXW HIOPEVMIVX LEWX�
[MI�EYJ�HMIWIQ�7GVIIRWLSX�^Y�WILIR�

(EW OERR ȑY�IVWX LMPJVIMGL WIMR YRH ZIVLMRHIVR� HEWW HY HMI KPIMGLI :EVMEFPI
ZIVWILIRXPMGL�YRXIVWGLMIHPMGL�WGLVIMFWX�

1MX HIQ (IFYKKIV �HY ƻRHIWX MLR MR HIV 1IRȦWTEPXI PMROW Ɓ HIV 4PE]�&YXXSR
QMX HIQ /ȑJIV F^[� IRKPMWGL ƈ&YKƉ
 OERRWX HY HIMRIR 'SHI >IMPI JȦV >IMPI
EYWJȦLVIR YRH HMGL HEQMX EYJ *ILPIVWYGLI FIKIFIR� (MIWIW 8SSP WXILX HMV
PIMHIV RMGLX JȦV HIR %VHYMRS 923 ^YV :IVJȦKYRK� [IW[IKIR [MV IW MR HMIWIQ

��



&YGL RMGLX EYWJȦLVPMGLIV FILERHIPR� 1ILV -RJSVQEXMSRIR ^YQ (IFYKKIV YRH
QMX [IPGLIR &SEVHW IV JYROXMSRMIVX� ƻRHIWX HY EYJ HIV Sƽ^MIPPIR
%VHYMRS�7IMXI�LMIV^Y�

��()-2�)678)6�7/)8',

.IX^X [MVH IW >IMX JȦV HMI 4VE\MW� -R HIR JSPKIRHIR 0IOXMSRIR PIVRWX HY HEW
+VYRHKIVȦWX IMRIW %VHYMRS�7OIXGLW OIRRIR YRH WGLVIMFWX HIMRI IMKIRIR
4VSKVEQQI��0SW�KILXƅW�

7)894�92(�0334
7SFEPH HY IMRIR RIYIR 7OIXGL MR HIV %VHYMRS -() ERPIKWX YRH WMGL HEW
*IRWXIV�ȢJJRIX��WMILWX�HY�MQQIV�JSPKIRHIW�+VYRHKIVȦWX�

%FIV [EW ZIVFMVKX WMGL HELMRXIV# ;MI HY ZMIPPIMGLX WGLSR [IM�X� ZIV[IRHIWX
HY MR HIV %VHYMRS -() HMI 4VSKVEQQMIVWTVEGLI '��� -R HMIWIV 7TVEGLI PEWWIR
WMGL Ɓ WS [MI ȦFVMKIRW MR EPPIR ERHIVIR EYGL Ɓ WSKIRERRXI *YROXMSRIR
HIƻRMIVIR�

��
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(MIWI KILȢVIR IMKIRXPMGL ^YQ JSVXKIWGLVMXXIRIR 4VSKVEQQMIVIR� (Y OSQQWX
EFIV EYJKVYRH HIV 7XVYOXYV IMRIW %VHYMRS�7OIXGLW RMGLX HVYQLIVYQ�
*YROXMSRIR�^YQMRHIWX�MR�MLVIR�+VYRH^ȦKIR�^Y�ZIVWXILIR�

1MX *YROXMSRIR OERRWX HY HIMRIR 'SHI WXVYOXYVMIVIR� MRHIQ HY MLRIR
ZSRIMRERHIV KIXVIRRXI %YJKEFIR ^Y[IMWX� ,MIVFIM HIƻRMIVWX HY ^YRȑGLWX
HMI *YROXMSR REGL IMRIQ JIWXIR 1YWXIV� -R '�� WMILX HMIWIW JSPKIRHIVQE�IR
EYW�

�TK��<H@� �£

�J?@�

¤

(IV 8]T KMFX ER� YQ [IPGLI ƈ7SVXIƉ ZSR *YROXMSR IW WMGL LERHIPX� -R YRWIVIQ
*EPP MWX HMIW HIV 8]T ZSMH� (EW FIHIYXIX� HEWW HMIWI *YROXMSR RMGLXW [IMXIV
XYX��EPW�HIR�'SHI�^[MWGLIR�HIR�KIWGL[IMJXIR�/PEQQIVR _�a EYW^YJȦLVIR�

(IV 2EQI MWX Ɓ VMGLXMK� HIV 2EQI HIV *YROXMSR� -R YRWIVIQ *EPP EPWS 7IXYT
YRH 0SST� -RRIVLEPF HIV FIMHIR KIWGL[IMJXIR /PEQQIVR OSQQX HERR EPPIW�
[EW�HY�HMIWI�*YROXMSRIR�EYWJȦLVIR�PEWWIR�QȢGLXIWX�

,MIV KPIMGL IMR ,MR[IMW� %GLXI MQQIV HEVEYJ� HEWW NIHI ȢJJRIRHI /PEQQIV _
EYGL IMR WGLPMI�IRHIW +IKIRWXȦGO a LEX� %RWSRWXIR [MVH HIMR 7OIXGL RMGLX
EYWKIJȦLVX� %FIV OIMRI %RKWX� WSPPXIWX HY IMRI /PEQQIV ZIVKIWWIR� [IMWX
HMGL�HMI�%VHYMRS�-()�ZSV�HIQ�,SGLPEHIR�HIW�7OIXGLW�HEVEYJ�LMR�

%FIV�[S^Y�WMRH�HMIWI�FIMHIR�*YROXMSRIR�KYX#

(-)�7)894�*92/8-32

-R HMIWIV *YROXMSR FIWXMQQWX HY� [EW HIMR %VHYMRS REGL HIQ 7XEVX IMRQEP
EYWJȦLVIR�WSPP��,MIV�OERRWX�HY�^YQ�&IMWTMIP�JIWXPIKIR�

��



Ɣ SF�IMR�4MR�7MKREPI�WIRHIX�SHIV�IQTJȑRKX�
Ɣ SF IMRI 0)( ^Y &IKMRR HIW 4VSKVEQQW EYW� SHIV IMRKIWGLEPXIX WIMR

WSPP�
Ɣ HEWW HIV 7IVMIPPI 1SRMXSV MR IMRIV FIWXMQQXIR +IWGL[MRHMKOIMX PEYJIR

WSPP�

%PP HEW QYWW HIMR %VHYMRS RYV IMRQEP ^Y &IKMRR HIW 7OIXGLW [MWWIR Ɓ IW MWX
EPWS��[MI�HIV�2EQI�HIV�*YROXMSR�WGLSR�WEKX��HEW 7IXYT�

7TȑXIV [MVWX HY HMI 7IXYT�*YROXMSR QMX 'SHI JȦPPIR� >YRȑGLWX NIHSGL IMR
&PMGO�EYJ�HIR 0SST�

(-)�0334�*92/8-32

-Q +IKIRWEX^ ^YQ 7IXYT [MVH HIV KIWEQXI 'SHI MRRIVLEPF HIW 0SSTW
WXȑRHMK [MIHIVLSPX� (IMR %VHYMRS JȦLVX MLR >IMPI JȦV >IMPI EYW� FMW IV EQ )RHI
ERKIOSQQIR�MWX�Ɓ�YRH�FIKMRRX�HERR�[MIHIV�ZSR�ZSVRI�

(EW QEGLWX HY HMV KPIMGL ^YRYX^I� MRHIQ HY QMX HIV 0SST�*YROXMSR HMI
MRXIVRI�0)(�HIMRIW�%VHYMRS�FPMROIR�PȑWWX�

0%77�(-)�0)(�()7�%6(9-237�&0-2/)2
>IMX JȦV HIMR IVWXIW 4VSKVEQQ� %YJ HIMRIQ %VHYMRS 923 FIƻRHIR WMGL
QILVIVI OPIMRI 0)(W Ɓ IMRI HEZSR [MVWX HY RYR MQQIV [MIHIV IMR� YRH
EYWWGLEPXIR�F^[��FPMROIR�PEWWIR�

ȇJJRI ^YRȑGLWX HMI %VHYMRS -() YRH IVWXIPPI IMRIR PIIVIR 7OIXGL� ;ȑLPI
LMIVJȦV MQ 1IRȦ (EXIM HIR 4YROX 2IY� 2YR WMILWX HY HMI FIMHIR PIIVIR
*YROXMSRIR�ZSMH�WIXYT�
�YRH�ZSMH�PSST�
�

(-)�7)894�*92/8-32

>YRȑGLWX [MHQIR [MV YRW HIV 7IXYT�*YROXMSR� 8VEKI LMIV ^[MWGLIR HMI
FIMHIR�KIWGL[IMJXIR�/PEQQIVR _�a JSPKIRHI�>IMPI�'SHI IMR�

��
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(MI�7IXYT�*YROXMSR�WMILX�HERR�WS�EYW�

QJD? N@OPK� �£

���KPO�TJPM�N@OPK�>J?@�C@M@��OJ�MPI�JI>@�

KDI�J?@����­�������� ������ �

¤

7GLEYIR [MV YRW HMIWI >IMPI KIREYIV ER� >YRȑGLWX KMFX IW LMIV IMRI [IMXIVI
*YROXMSR� TMR1SHI�
� %YGL WMI JȦLVX IMRI KER^ FIWXMQQXI %OXMSR EYW Ɓ WMI
PIKX JȦV IMRIR FIWXMQQXIR 4MR HIMRIW %VHYMRSW IMRI 6MGLXYRK F^[� MLVIR
1SHYW JIWX� )RX[IHIV IMR 7MKREP WIRHIR �398498
 SHIV IMR 7MKREP
IQTJERKIR��-2498
�

-Q +IKIRWEX^ ^YV 7IXYT� YRH 0SST�*YROXMSR ƈIV[EVXIXƉ HMIWI *YROXMSR
NIHSGL IX[EW ^[MWGLIR HIR VYRHIR /PEQQIVR � 
� RȑQPMGL WSKIRERRXI
4EVEQIXIV�

(IV IVWXI HMIWIV 4EVEQIXIV FIWXMQQX HIR 4MR� HIWWIR 6MGLXYRK JIWXKIPIKX
[IVHIR WSPP� -R YRWIVIQ *EPP MWX HEW OIMR %REPSK� SHIV (MKMXEP�4MR ER HIR
7IMXIR HIW %VHYMRSW� WSRHIVR HMI MRXIVRI 0)(� (MIWI [MVH MQ 7OIXGL QMX
0)(C&9-08-2 FI^IMGLRIX�

(IV ^[IMXI 4EVEQIXIV FIWXMQQX HERR HMI 6MGLXYRK Ɓ IRX[IHIV 398498 SHIV
-2498� ;IRR HY IMRI 0)( WXIYIVR QȢGLXIWX� QYWW HIV %VHYMRS MLV
IRXWTVIGLIRHI 7MKREPI WIRHIR� :SQ %VHYMRS EYW KIWILIR MWX HEW EPWS IMR
398498� ;IRR NIHSGL ^YQ &IMWTMIP IMR 7IRWSV 1IWWHEXIR ER HIR %VHYMRS
WIRHIX��MWX�HEW�[MIHIVYQ�IMR�IMRXVIJJIRHIW�7MKREP�Ɓ�EPWS�IMR�-2498�

,MR[IMW� %GLXI HEVEYJ� HEWW HY NIHI >IMPI� HMI RMGLX QMX IMRIV
KIWGL[IMJXIR /PEQQIV IRHIX� QMX IMRIQ 7IQMOSPSR � EFWGLPMI�X�

��



%RWSRWXIR OERR HIMR 7OIXGL RMGLX LSGLKIPEHIR [IVHIR� :SR HMIWIV 6IKIP
KMFX�IW�%YWRELQIR��HMI�NIHSGL�NIX^X�RSGL�RMGLX�[MGLXMK�WMRH�

(MI 6MGLXYRK HIW 4MRW QYWWX HY RYV IMRQEP ^Y &IKMRR HIMRIW
4VSKVEQQW JIWXPIKIR� (IWLEPF FIƻRHIX WMGL HMI *YROXMSR TMR1SHI�
 MR
HIV�7IXYT�*YROXMSR�

(-)�0334�*92/8-32

/SQQIR [MV ^YQ 0SST� (Y [IM�X� HEWW WMGL HIV 'SHI MRRIVLEPF HIW 0SSTW
WXȑRHMK [MIHIVLSPX� (EW OȢRRIR [MV YRW JȦV HEW &PMROIR HIV 0)( ^YRYX^I
QEGLIR� HIRR IMKIRXPMGL MWX &PMROIR RMGLXW ERHIVIW EPW �
 HEW 0MGLX
ERWGLEPXIR�YRH��
�HEW�0MGLX�EYWWGLEPXIR�Ɓ�YRH�[MIHIV�ZSR�ZSVRI�

(-)�0)(�)-27',%08)2

8VEKI ^YRȑGLWX MR HIMRIV 0SST�*YROXMSR ^[MWGLIR HIR KIWGL[IMJXIR
/PEQQIVR _�a JSPKIRHI�>IMPI�IMR�

?DBDO<G�MDO@����­�������� ��
� �

��



,MIVFIM LERHIPX IW WMGL [MIHIV YQ IMRI *YROXMSR� HMIWQEP EPWS HMKMXEP;VMXI�
�
(MIWI *YROXMSR OERR ȦFIV IMRIR (MKMXEP�4MR IRX[IHIV HEW 7MKREP ,-+, SHIV
03; WIRHIR� ,-+, FIHIYXIX WS ZMIP [MI ƈERƉ F^[� � Ɓ 03; LMRKIKIR WXILX
JȦV�ƈEYWƉ�F^[����

%Q &IMWTMIP IMRIV 0)( MWX HEW VIGLX PIMGLX ^Y ZIVWXILIR� ,-+, WGLEPXIX HMI
0)(�IMR��03;�WGLEPXIX�WMI�EYW�

%YGL HMI *YROXMSR HMKMXEP;VMXI�
 IV[EVXIX ^[IM 4EVEQIXIV� (IR 4MR� HIR WMI
ERWXIYIVR WSPP� YRH HEW 7MKREP� -R YRWIVIQ *EPP MWX HEW EPWS HIV 4MR
0)(C&9-08-2 YRH�^YRȑGLWX�HEW�7MKREP��)MRWGLEPXIR� Ɓ�EPWS ,-+,�

(Y LEWX RYR EPWS IMRI >IMPI� YQ HMI 0)( IMR^YWGLEPXIR� %FIV HEW MWX REXȦVPMGL
RSGL�OIMR�SVHIRXPMGLIW�&PMROIR�

;%68)�/96>

7S IMR %VHYMRS MWX IVWXEYRPMGL WGLRIPP� ;ȦVHIWX HY HMI 0)( IMRWGLEPXIR YRH
WMI WSJSVX HEREGL [MIHIV EYWWGLEPXIR� [ȦVHIWX HY ZSQ &PMROIR RMGLXW
QMXFIOSQQIR� (IV ;IGLWIP ZSR %R YRH %YW [ȑVI WS WGLRIPP� HEWW IW WS
EYWWȑLI��EPW�[ȦVHI�HMI�0)(�HYVGLKȑRKMK�PIYGLXIR�

;MV�QȦWWIR�EPWS�OYV^�[EVXIR�

-Q 7OIXGL JYROXMSRMIVX HEW QMX HIV *YROXMSR HIPE]�
� (MIWI *YROXMSR
ZIV^ȢKIVX WS^YWEKIR HIR [IMXIVIR %FPEYJ HIMRIW 4VSKVEQQW� ,MIVJȦV
IV[EVXIX WMI IMRIR IMR^MKIR 4EVEQIXIV� RȑQPMGL HMI (EYIV HIV :IV^ȢKIVYRK
Ɓ�MR�1MPPMWIOYRHIR�

8VEKI�EPW�RȑGLWXIW�JSPKIRHI�>IMPI�MR�HIV�0SST�*YROXMSR�IMR�

?@G<T�¼»»» �

��



(EQMX ZIV^ȢKIVWX HY HMI [IMXIVI %YWJȦLVYRK YQ ����� 1MPPMWIOYRHIR� [EW
KIREY IMRIV 7IOYRHI IRXWTVMGLX� (MI :IV^ȢKIVYRK WSVKX HEJȦV� HEWW HMI 0)(�
HMI HY MR HIV >IMPI HEZSV ERKIWGLEPXIX LEWX� IMRI 7IOYRHI PERK FVIRRX� )VWX
HERR�[MVH�HMI�RȑGLWXI�>IMPI�EYWKIJȦLVX�

(-)�0)(�%977',%08)2�92(�;-)()6�;%68)2

-R HIR RȑGLWXIR ^[IM >IMPIR 'SHI HVILWX HY HIR 7TMI� YQ Ɓ ^YRȑGLWX
WGLEPXIWX HY HMI 0)( EYW YRH WSVKWX HEJȦV� HEWW HEW JȦV IMRI 7IOYRHI WS
FPIMFX�

?DBDO<G�MDO@����­�������� ��� �

?@G<T�¼»»» �

(MI *YROXMSR HMKMXEP;VMXI�
 OIRRWX HY NE FIVIMXW� (MIWQEP WIRHIX WMI ER HMI
MRXIVRI 0)( �0)(C&9-08-2
 NIHSGL HEW 7MKREP 03;� 7MI WGLEPXIX WMI EPWS EYW
Ɓ�YRH�^[EV�IFIRJEPPW�JȦV�IMRI�7IOYRHI�

(MI�ZSPPWXȑRHMKI�0SST�*YROXMSR�WMILX�HERR�JSPKIRHIVQE�IR�EYW�
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.IX^X LEWX HY EPPIW� [EW HY JȦV HIMRI FPMROIRHI 0)( FVEYGLWX� (Y WGLEPXIWX
HEW 0MGLX OYV^ IMR YRH WGLEPXIWX IW [MIHIV OYV^ EYW� (IR 6IWX� RȑQPMGL HMI
;MIHIVLSPYRK��IVPIHMKX�HMI�0SST�*YROXMSR�ZSR�KER^�EPPIMRI�

��



7SFEPH HIMR 4VSKVEQQ HEW ^[IMXI 1EP HIPE]�����
� EFKIEVFIMXIX LEX� MWX IW
EQ )RHI HIW 0SSTW ERKIOSQQIR YRH WTVMRKX [MIHIV ^Y HIWWIR %RJERK Ɓ
EPWS�MR�HMI�>IMPI HMKMXEP;VMXI�0)(C&9-08-2��,-+,
�

4VSFMIVI IW KPIMGL EYW� /STMIVI HIR JSPKIRHIR 7OIXGL MR HIMRI %VHYMRS -()
YRH PEHI MLR EYJ HIMRIR %VHYMRS� &PMROX HMI 0)(# 7TMIPI RYR IX[EW QMX HIR
4EVEQIXIVR MR HIV (IPE]�*YROXMSR LIVYQ YRH ZIVȑRHIVI WMI� :MIPPIMGLX OERRWX
HY ^YV ȋFYRK NE WSKEV IX[EW QSVWIR� MRHIQ HY HMI 0)( YRXIVWGLMIHPMGL PERK
EYƼIYGLXIR�PȑWWX�
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*-2()8�()-2)�-()�()2�%6(9-23�923�2-',8#
;IRR HEW HIV *EPP MWX� JILPX MR HIMRIV %VHYMRS -() RSGL HIV TEWWIRHI 8VIMFIV
JȦV HIR 'LMT EYJ HIMRIQ %VHYMRS 923� %FIV HEW MWX OIMR 4VSFPIQ� HY OERRWX
HIR�8VIMFIV�KER^�IMRJEGL�REGLMRWXEPPMIVIR�

*ȋ6�;-2(3;7

0EHI HMV ^YRȑGLWX LMIV HIR 8VIMFIV LIVYRXIV YRH IRXTEGOI HMI �>-4�(EXIM�
*ȦLVI RYR HMI -RWXEPPEXMSRWHEXIM EYW Ɓ REGL IMRIQ 2IYWXEVX HIV -() ƻRHIWX
HY�HIMRIR��ERKIWGLPSWWIRIR
�%VHYMRS�923�YRXIV�;IVO^IYKI�"�&SEVHW�

��

https://sparks.gogo.co.nz/assets/_site_/downloads/CH34x_Install_Windows_v3_4.zip


*ȋ6�1%'

(IR 8VIMFIV ƻRHIWX HY LMIV EYJ +MXLYF� ȇJJRI HMI �4/+�(EXIM YRH JSPKI HIR
%R[IMWYRKIR HIW -RWXEPPEXMSRW�;M^EVHW� 2EGL HIV -RWXEPPEXMSR QYWWX HY
HIMRIR 1EG RIY WXEVXIR� 4VȦJI RYR ^YRȑGLWX� SF HY HIMRIR
�ERKIWGLPSWWIRIR
 %VHYMRS 923 MR HIV -() YRXIV ;IV^IYKI " &SEVHW ƻRHIWX�
*EPPW RMGLX� QYWWX HY HIR RIYIR 8VIMFIV RSGL EOXMZMIVIR� ,MIVJȦV ƻRHIWX HY
[IMXIVI�-RWXVYOXMSRIR�EYJ�HIV +MXLYF�7IMXI�HIW�)RX[MGOPIVW YRXIV�-RWXEPPEXMSR�

*ȋ6�0-29<

;IRR HIV TEWWIRHI 8VIMFIV HMV RSGL RMGLX ^YV :IVJȦKYRK WXILX� QYWWX HY RYV
IMR�9THEXI�HIMRIW�&IXVMIFWW]WXIQW�QEGLIR��

;IMXIVI�9THEXIW�YRH�-RJSVQEXMSRIR�^YQ�8VIMFIV�ƻRHIWX�HY LMIV�

��()6�7)6-)00)�132-836
/SQQIR [MV RYR ^YQ 7IVMIPPIR 1SRMXSV Ɓ IMRIQ *IEXYVI HIV %VHYMRS -()�
HEW�HY�WS�KYX�[MI�FIM�NIHIQ�HIMRIV�4VSNIOXI�ZIV[IRHIR�[MVWX�

ȋ&)6&0-'/
)VMRRIVWX HY HMGL ER HMI 0YTI SFIR VIGLXW MR HIMRIQ 7OIXGL�*IRWXIV# 1MX
IMRIQ /PMGO LMIVEYJ ȢJJRIWX HY HIR 7IVMIPPIR 1SRMXSV Ɓ WSJIVR HIMR %VHYMRS
923 EQ 6IGLRIV ERKIWGLPSWWIR MWX YRH HY HIR VMGLXMKIR 97&�4SVX
EYWKI[ȑLPX�LEWX�

(IV 7IVMIPPI 1SRMXSV MWX WS IX[EW [MI HMI /SQQYRMOEXMSRWWGLRMXXWXIPPI
HIMRIW %VHYMRS� )V OERR LMIV 1IWW[IVXI YRH ERHIVI (EXIR EYWKIFIR�
WSHEWW HY WMI LMIV ȦFIVTVȦJIR OERRWX� %FIV HMIWI 7GLRMXXWXIPPI JYROXMSRMIVX

��

https://github.com/adrianmihalko/ch340g-ch34g-ch34x-mac-os-x-driver/raw/master/CH34x_Install_V1.5.pkg
https://github.com/adrianmihalko/ch340g-ch34g-ch34x-mac-os-x-driver
https://sparks.gogo.co.nz/ch340.html


EYGL MR HMI ERHIVI 6MGLXYRK� %YGL HY OERRWX HIMRIQ %VHYMRS ȦFIV HIR
7IVMIPPIR�1SRMXSV�&IJILPI�WIRHIR�

;IVJIR�[MV�^YRȑGLWX�IMRIR�&PMGO�EYJ�HMI�[MGLXMKWXIR�8IMPI�HIW�1SRMXSVW�

+ER^ SFIR MR HIV 8MXIPPIMWXI ƻRHIWX HY HIR 97&�4SVX� ȦFIV HIR HIV 7IVMIPPI
1SRMXSV�QMX�HIQ�%VHYMRS�OSQQYRM^MIVX�

(EVYRXIV FIƻRHIX WMGL IMR )MRKEFIJIPH WEQX &YXXSR ^YQ 7IRHIR� ,MIVȦFIV
OERRWX HY HIMRIQ %VHYMRS (EXIR YRH &IJILPI WIRHIR� >YRȑGLWX FPIMFIR [MV
NIHSGL�FIMQ�0IWIR�

(IV KVȢ�XI 8IMP HIW *IRWXIVW MWX JȦV HMI %YWKEFI VIWIVZMIVX Ɓ LMIV [MVWX HY MR
HIV�RȑGLWXIR�0IOXMSR�IMRIR�8I\X�ER^IMKIR�PEWWIR�

9RXIR PMROW ƻRHIWX HY ^[IM 'LIGOFS\IR� )MRQEP %YXSWGVSPP Ɓ HEQMX FI[IKX
WMGL HIV 7IVMIPPI 1SRMXSV QMX HIR %YWKEFIHEXIR QMX� 9RH >IMXWXIQTIP
ER^IMKIR Ɓ HEQMX [IVHIR EPPI (EXIR� HMI HY QMX HIQ %VHYMRS ER HIR 1SRMXSV
WIRHIWX��QMX�HIV�9LV^IMX�ZIVWILIR��ER�HIV�WMI�HSVX�IMRXVEJIR�

��



9RXIR VIGLXW ƻRHIWX HY IMR (VSTHS[R� MR HIQ WXERHEVHQȑ�MK 2IYI >IMPI
WXILX� (MIWIW FI^MILX WMGL [MIHIV EYJ HEW 7IRHIR ZSR (EXIR ER HIMRIR
%VHYMRS� (ERIFIR FIƻRHIX WMGL NIHSGL RSGL IMRI [MGLXMKI )MRWXIPPYRK� HMI
SJX�IMRI�*ILPIVUYIPPI�MWX�

(-)�&%9(6%8)
(MI &EYHVEXI �SHIV EYGL 7]QFSPVEXI
 FI^IMGLRIX HMI 1IRKI ER >IMGLIR� HMI
TVS 7IOYRHI ȦFIVXVEKIR [IVHIR� 3JX [MVH MR 4VSNIOXIR QMX IMRIQ %VHYMRS
923�IMRI�6EXI�ZSR�������ZIV[IRHIX�

;IRR HY IMRQEP HEW (VSTHS[R�1IRȦ ȢJJRIWX� WMILWX HY� HEWW IW LMIV RSGL
ZMIPI [IMXIVI &EYHVEXIR ^YV %YW[ELP KMFX� ;IRR HY WTȑXIV IMRQEP 4VSNIOXI
QMX HIQ )74���� FEYWX� [IVHIR HMIWI JȦV HMGL MRXIVIWWERX� HE HMIWIV
1MGVSGSRXVSPPIV�HIYXPMGL�WGLRIPPIV�EPW�IMR�%VHYMRS�923�MWX�

)MRI 7EGLI MWX [MGLXMK� -R HMIWIQ (VSTHS[R�1IRȦ QYWW MQQIV HMI KPIMGLI
&EYHVEXI [MI MR HIMRIQ 7OIXGL IMRKIWXIPPX WIMR �;MI HY WMI HSVX IMRWXIPPWX�
IVJȑLVWX HY HIQRȑGLWX
� ;IRR WMGL HMI &EYHVEXIR MQ 7OIXGL YRH MQ 1SRMXSV
YRXIVWGLIMHIR� OERR RMGLXW OETYXXKILIR Ɓ EFIV HY WMILWX SJX IMRIR
^MIQPMGLIR�>IMGLIRWEPEX�

&PIMFX RSGL IMR IMR^MKIV &YXXSR ȦFVMK� %YWKEFI PȢWGLIR� ;MI HIV 2EQI
WGLSR�WEKX��PȢWGLWX�HY�HEQMX�HIR�-RLEPX�HIW�%YWKEFIJIRWXIVW

2SGL IMR ,MR[IMW� (IMR %VHYMRS OERR RMGLX RYV ȦFIV 97& OSQQYRM^MIVIR�
WSRHIVR EYGL ȦFIV HMI 4MRW ��"6< YRH � �8<� (IWLEPF WSPPXIWX HY ER HMIWI
4MRW RMGLXW ERWGLPMI�IR� EY�IV HY QȢGLXIWX WMI WTȑXIV IMRQEP JȦV HMI
WIVMIPPI�/SQQYRMOEXMSR�ZIV[IRHIR�

.IX^X WXIMKWX HY MR HMI 4VE\MW IMR� EOXMZMIVWX HIR 7IVMIPPIR 1SRMXSV YRH KMFWX
HIMRI�IVWXIR�>IMGLIR�HSVX�EYW�

��



��,)003��;360(
>IMX JȦV HIR /PEWWMOIV HIV 4VSKVEQQMIVYRK Ɓ LIPPS� [SVPH� (Y WGLVIMFWX RYR
IMR OPIMRIW 4VSKVEQQ� HEW MR HIMRIQ 7IVMIPPIR 1SRMXSV MQQIV [MIHIV HMI
>IMPI�ƈLIPPS��[SVPHƉ�EYWKMFX�

(-)�:)6&-2(92+�>91�7)6-)00)2�132-836
;MI HY HIR 7IVMIPPIR 1SRMXSV MQ 7OIXGL�*IRWXIV ȢJJRIWX� [IM�X HY FIVIMXW
�QMX HIV 0YTI SFIR VIGLXW
� &IZSV HSVX NIHSGL (EXIR IVWGLIMRIR OȢRRIR�
QYWWX HY MLR EYGL MR HIMRIQ 7OIXGL WXEVXIR Ɓ IMRI IMRQEPMKI %RKIPIKIRLIMX�
[IWLEPF�HIV�'SHI�LMIVJȦV�MR�HMI�7IXYT�*YROXMSR�OSQQX�

QJD? N@OPK� �£

�@MD<G�=@BDI�ÄÁ»» �

¤
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https://de.wikipedia.org/wiki/Hallo-Welt-Programm


(MI *YROXMSR 7IVMEP IV[IMXIVWX HY LMIV YQ HIR &IJILP FIKMR�
� YQ HMI
:IVFMRHYRK IMR^YVMGLXIR� %GLXI YRFIHMRKX EYJ HIR 4YROX ^[MWGLIR 7IVMEP
YRH�FIKMR�

%PW 4EVEQIXIV ^[MWGLIR HIR VYRHIR /PEQQIVR KMFWX HY HIV *YROXMSR HMI
&EYHVEXI QMX Ɓ MR YRWIVIQ *EPP EPWS ����� ;MI HY FIVIMXW [IM�X� QYWW HMIWI
QMX�HIV�)MRWXIPPYRK�MQ�7IVMIPPIR�1SRMXSV�ȦFIVIMRWXMQQIR�

>)-',)2�-1�7)6-)00)2�132-836�%97+)&)2
2YR�OSQQX�HIV�MRXIVIWWERXI�8IMP��8VEKI�MQ�0SST�JSPKIRHIR�'SHI�IMR�

�@MD<G�KMDIO�¯C@GGJ��RJMG?¯ �

�@MD<G�KMDIOGI� �

?@G<T�¼»»» �

-R HIV IVWXIR >IMPI WMILWX HY HIR &IJILP �TVMRX�
� >[MWGLIR HIR /PEQQIVR
WXILX HMI >IMGLIROIXXI �7XVMRK
 LIPPS� [SVPH� ;MI HY WMILWX� WXILX HMIWIV OPIMRI
+VY� ^[MWGLIR %RJȦLVYRKWWXVMGLIR Ɓ HEW MWX FIWSRHIVW [MGLXMK YRH IMRI
LȑYƻKI�*ILPIVUYIPPI�

;IRR HY HMI %RJȦLVYRKWWXVMGLI XIWX[IMWI IRXJIVRWX� [MVWX HY IMRI
*ILPIVQIPHYRK IVLEPXIR� (EW PMIKX HEVER� HEWW HERR LIPPS EPW :EVMEFPI
MRXIVTVIXMIVX [MVH Ɓ YRH RMGLX EPW 7XVMRK� (IQ 8LIQE :EVMEFPIR [IRHIR [MV
YRW�MR�IMRIV�WTȑXIVIR�0IOXMSR�^Y�

-R HIV >IMPI HEVYRXIV WXILX 7IVMEP�TVMRXPR�
� Ɓ LMIVQMX IV^IYKWX HY MQ 7IVMIPPIR
1SRMXSV IMRI RIYI >IMPI� ;ȦVHIWX HY HEW RMGLX XYR� [ȦVHI HIMR %VHYMRS HMI
>IMGLIR�IMRJEGL�RYV�LMRXIVIMRERHIV�WGLVIMFIR�

��

https://www.arduino.cc/reference/de/language/functions/communication/serial/begin/


(Y OERRWX HMIWI FIMHIR &IJILPI Ɓ EPWS HIR +VY� YRH HMI RIYI >IMPI Ɓ NIHSGL
EYGL�OSQFMRMIVIR�YRH�HMV�WS�IMRI�>IMPI�'SHI�WTEVIR�

�@MD<G�KMDIOGI�¯C@GGJ��RJMG?¯ �

>YPIX^X ƻRHIWX HY MQ 0SST RSGL IMRIR (IPE] ZSR IMRIV 7IOYRHI� ,EWX HY HIR
7OIXGL�WGLSR�EYWTVSFMIVX#�)VWGLIMRX�HIV�+VY��MR�HIMRIQ�7IVMIPPIR�1SRMXSV#

-R HIV RȑGLWXIR 0IOXMSR FILERHIPR [MV IMRIW HIV [MGLXMKWXIR 8LIQIR�
:EVMEFPIR�

��:%6-%&0)2
9Q :EVMEFPIR OSQQX OIMR 4VSKVEQQMIVIV LIVYQ� -R HMIWIQ %FWGLRMXX PIVRWX
HY��[IPGLI�8]TIR�IW�KMFX�YRH�[EW�HY�HEQMX�ERWXIPPIR�OERRWX�

;3>9�7-2(�7-)�+98#
:EVMEFPIR WMRH Ɓ [MI MLV 2EQI WGLSR WEKX Ɓ ZEVMEFIP� EPWS ZIVȑRHIVPMGL�
+IREYIV�KIWEKX�MWX�IW�MLV�-RLEPX��HIV�ZIVȑRHIVPMGL�MWX�

(Y OERRWX ^YQ &IMWTMIP HMI >ELP �� MR HIMRIQ 7OIXGL LMRXIVPIKIR� YQ WMI MQ
7IVMIPPIR 1SRMXSV EYW^YKIFIR Ɓ WS [MI HY IW QMX HIQ 8I\X LIPPS� [SVPH
KIQEGLX�LEX�

�@MD<G�KMDIO�¼» �

(Y�OERRWX�EFIV�EYGL�IMRI�:EVMEFPI�ZIV[IRHIR�YRH�HMI�>ELP�HSVX�WTIMGLIVR�

DIO U<CG�Ó ¼»�

��



;IRR HY HIR -RLEPX HMIWIV :EVMEFPIR HERR MR IMRIQ 7IVMIPPIR 1SRMXSV
EYWKIFIR�QȢGLXIWX��IVWIX^X�HY�HMIWI�ƈJIWXIƉ�>ELP�HYVGL�HMI�:EVMEFPI�

�@MD<G�KMDIO�U<CG �

-Q 7IVMIPPIR 1SRMXSV WMILWX HY OIMRIR 9RXIVWGLMIH Ɓ HEW )VKIFRMW MWX
HEWWIPFI� &IMQ 4VSKVEQQMIVIR QEGLX HEW NIHSGL IMRIR KVS�IR
9RXIVWGLMIH� 7XIPP HMV ZSV� HY QȢGLXIWX HMI >ELP ER QILVIVIR 7XIPPIR MR
HIMRIQ 7OIXGL ZIV[IRHIR� )MRIW 8EKIW QȢGLXIWX HY WMI NIHSGL HYVGL IMRI
�� IVWIX^IR� (EW [ȦVHI FIHIYXIR� HEWW HY NIHI IMR^IPRI 7XIPPI MQ 7OIXGL� ER
HIV WMI IMRKIXVEKIR MWX� ȑRHIVR QȦWWXIWX� ;IRR HY NIHSGL IMRI :EVMEFPI
ZIV[IRHIWX��QYWWX�HY�HEW�RYV�IMRQEP�XYR�

DIO U<CG�Ó ¼¼�

ȋFIVEPP [S HY HERR HMI :EVMEFPI IMRKIWIX^X LEWX� ZIV[IRHIX WMI HIMRI RIYI
>ELP�

-R '�� KMFX IW IMRI :MIP^ELP ZSR :EVMEFPIRX]TIR� ^YQ &IMWTMIP JȦV 8I\XI
�7XVMRKW
� KER^I >ELPIR YRH /SQQE^ELPIR� -R HIV RȑGLWXIR 0IOXMSR WGLEYIR
[MV�YRW�HMIWI�8]TIR�KIREYIV�ER�

;)0',)�8=4)2�+-&8�)7#

-R '�� KMFX IW QILVIVI :EVMEFPIRX]TIR� HMI HY KER^ YRXIVWGLMIHPMGL
IMRWIX^IR OERRWX� &PIMFIR [MV ^YRȑGLWX FIMQ 8I\X LIPPS� [SVPH� (MIWIV 8I\X
WSPP�RYR�MR�IMRIV�:EVMEFPIR�JȦV�8I\XI�KIWTIMGLIVX�[IVHIR�

%Q IMRJEGLWXIR JYROXMSRMIVX HEW MR HIV %VHYMRS -() QMX HIQ 8]T 7XVMRK� 9RH
HEQMX�QEGLIR�[MV�IMRIR�OYV^IR�%FWXIGLIV�^YV�(IOPEVEXMSR�ZSR�:EVMEFPIR�

��



786-2+7�()/0%6-)6)2

(MI (IOPEVEXMSR ZSR :EVMEFPIR JYROXMSRMIVX VIGLX IMRJEGL YRH MQQIV REGL
HIQ�KPIMGLIR�4VMR^MT�

�TK��<H@�Ó��@MO�

-R�YRWIVIQ�*EPP�[ȑVI�HEW�EPWS

�OMDIB O@SO Ó ¯C@GGJ��RJMG?¯�

0EWW YRW OYV^ ȦFIV HIR 2EQIR ZSR :EVMEFPIR WTVIGLIR� -Q 4VMR^MT WMRH LMIV
HIMRIV 4LERXEWMI OIMRI +VIR^IR KIWIX^X� )W KMFX NIHSGL IMR TEEV 2EQIR� HMI
HY RMGLX ZIV[IRHIR OERRWX� HE WMI WGLSR ZSR ERHIVIR *YROXMSRIR MR '��
FIWIX^X�WMRH�

(E^Y�KILȢVIR�^YQ�&IMWTMIP� MJ��IPWI��GSRXMRYI��GPEWW YRH XVYI�

(MI 0MWXI HIV ZIVFSXIRIR ;ȢVXIV MWX PERK Ɓ HY QYWWX WMI HMV NIHSGL ^YQ
+PȦGO RMGLX QIVOIR� -QQIV [IRR HY IMRIR :EVMEFPIRREQIR FIM HIV
(IOPEVEXMSR ZIV[IRHIWX� HIV WGLSR ERHIV[IMXMK FIWIX^X MWX� JȑVFX WMGL HIV
2EQI IMR �IVPEYFXI 2EQIR FPIMFIR WGL[EV^
 YRH WTȑXIWXIRW FIMQ
,SGLPEHIR�HIW�7OIXGLW�IVLȑPXWX�HY�IMRI�*ILPIVQIPHYRK�

%Y�IVHIQ HEVJWX HY :EVMEFPIRREQIR RMGLX QMX IMRIV >ELP SHIV IMRIQ
7SRHIV^IMGLIR�FIKMRRIR�

(EJȦV OERRWX HY HMI 2EQIR NIHSGL KVS� SHIV OPIMR WGLVIMFIR� )W MWX NIHSGL
ȦFPMGL� IMRIR :EVMEFPIRREQIR OPIMR ^Y FIKMRRIR� ;IRR HIV 2EQI EYW ^[IM
SHIV QILV ;ȢVXIVR FIWXILX� OSQQX HIV WSKIRERRXI 'EQIP 'EWI ^YQ
)MRWEX^� ,MIV FIKMRRWX HY HEW IVWXI ;SVX OPIMR YRH WGLPMI�X EPPI [IMXIVIR
;ȢVXIV�QMX�IMRIQ�+VS�FYGLWXEFIR�ER�

��



H@DI@�<H@G�<MD<=G@

1MX ZMIP 4LERXEWMI IVOIRRWX HY LMIV HMI ,ȢGOIV IMRIW /EQIPW� RENEƏ 2SGL
IMR PIX^XIV 8MTT� :IVWYGLI� :EVMEFPIR 2EQIR ^Y KIFIR� HMI MLVIR >[IGO KYX
FIWGLVIMFIR� (EW LMPJX HMV YRH ERHIVIR 0IWIVR HIMRIW 'SHIW ^Y ZIVWXILIR�
[EW�HEVMR�KIWTIMGLIVX�[MVH�

;)-8)6)�8=4)2�:32�:%6-%&0)2

2IFIR 8I\XIR KMFX IW REXȦVPMGL EYGL >ELPIR� ,MIVJȦV KMFX IW KPIMGL QILVIVI
8]TIR��NI�REGLHIQ�YQ�[IPGLI�>ELP�IW�WMGL�LERHIPX�

8]T +IIMKRIX�JȦV >ELPIRFIVIMGL

MRX +ER^I�>ELPIR ��������FMW�������

PSRK +ER^I�>ELPIR ���������������FMW��������������

ƼSEX *PMI�OSQQE^ELPIR ����������)��� FMW ���������)���
�NE��WILV�KVS�


-Q [IMXIVIR :IVPEYJ HIW /YVWIW [MVWX HY RSGL :EVMEFPIR HIW 8]TW MRX Ɓ EPWS
KER^I >ELPIR Ɓ ZIV[IRHIR� 9RH RSGL IMR KER^ FIWSRHIVIV 8]T� FSSP�
:EVMEFPIR HIW 8]TW FSSP OȢRRIR RYV ^[IM ;IVXI� F^[� >YWXȑRHI ERRILQIR�
8VYI��[ELV
�SHIV�*EPWI��JEPWGL
�

��



-R HIV RȑGLWXIR 0IOXMSR KILX IW [IMXIV QMX HIR :EVMEFPIR Ɓ YRH ^[EV MR HIV
4VE\MW�

:%6-%&0)2�-2�%/8-32

%PW RȑGLWXIW FEYWX HY HMV IMRIR >ȑLPIV MQ 7IVMIPPIR 1SRMXSV� HIV FIKMRRIRH
FIM�)MRW�NIHI�7IOYRHI�IMRW�LSGL^ȑLPX�

7GLEYIR [MV YRW ^YRȑGLWX ER� [MI HY IMRI :EVMEFPI JȦV KER^I >ELPIR
HIOPEVMIVWX� ,MIVJȦV FIRȢXMKWX HY HIR :EVMEFPIRX]T MRX Ɓ [EW ȦFVMKIRW JȦV
MRXIKIV� EPWS +ER^^ELP WXILX� %RKIRSQQIR HMI :EVMEFPI WSPP ^ELP LIM�IR YRH
^YRȑGLWX�HIR�;IVX � FIWMX^IR�
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(EW [EV IMRJEGL� (Y JVEKWX HMGL NIHSGL ZMIPPIMGLX� ER [IPGLIV 7XIPPI MQ 7OIXGL
HMIWI >IMPI WXILIR WSPP Ɓ YRH LMIV OSQQX IMR [IMXIVIV [MGLXMKIV %WTIOX ZSR
:EVMEFPIR�MRW�7TMIP� 7GSTI�
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4VMR^MTMIPP KMFX IW ^[IM >YWXȑRHI� HMI :EVMEFPIR LMRWMGLXPMGL MLVIW 7GSTIW
IMRRILQIR OȢRRIR� KPSFEP YRH PSOEP� +PSFEP FIHIYXIX� IMRJEGL KIWEKX� HEWW
HMI :EVMEFPI JȦV EPPI *YROXMSRIR MQ 7OIXGL ^YV :IVJȦKYRK WXILX YRH EYGL HSVX
ZIVȑRHIVX [IVHIR OERR� 0SOEPI :EVMEFPIR OȢRRIR LMRKIKIR RYV MR HIV
*YROXMSR ZIV[IRHIX [IVHIR� MR HIV WMI HIOPEVMIVX [YVHIR Ɓ YRH EYGL RYV HSVX
KIPIWIR�YRH�ZIVȑRHIVX�[IVHIR�

>[IM HMIWIV *YROXMSRIR OIRRWX HY NE FIVIMXW EYW NIHIQ 7OIXGL� HIR HY RIY
ERPIKWX� ZSMH WIXYT�
 YRH ZSMH PSST�
� ;ȦVHIWX HY HMI :EVMEFPI RYR MR HIV
7IXYT�*YROXMSR�ERPIKIR��[ȑVI�WMI�EYGL�RYV�HSVX�ZIVJȦKFEV��HE�WMI PSOEP [ȑVI�
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(EW FIHIYXIX OSROVIX� HEWW HIV 0SST HMI :EVMEFPI ^ELP RMGLX ƈWILIRƉ Ɓ YRH
WMI HIWLEPF EYGL RMGLX MQ 7IVMIPPIR 1SRMXSV EYWKIFIR OȢRRXI� (EW FIHIYXIX
EPWS� HEWW [MV IMRI KPSFEPI :EVMEFPI FVEYGLIR� (MIWI HIOPEVMIVWX HY KER^ ^Y
&IKMRR�HIW�7OIXGLW��EPWS�RSGL�ZSV�HIQ�7IXYT�
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7S WXIPPWX HY WMGLIV� HEWW HIV 0SST EYJ WMI ^YKVIMJIR OERR� /ILVIR [MV ^YVȦGO
^YQ >ȑLPIV� ,MIVJȦV QȢGLXIR [MV ^YRȑGLWX HMI :EVMEFPI ^ELP MQ 7IVMIPPIR
1SRMXSV EYWKIFIR� %RWGLPMI�IRH WSPP HMI >ELP MR HIV :EVMEFPIR YQ IMRW
IVLȢLX�[IVHIR��(EW�JYROXMSRMIVX�KER^�IMRJEGL�
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-VVMXMIVX HMGL HMIWI 7GLVIMF[IMWI# (ERR ZIVWYGLI HMI >IMPI 'SHI IMRQEP WS ^Y
PIWIR� ƈ2MQQ HMI :EVMEFPI ^ELP� [IMWI MLV HIR FMWLIVMKIR ;IVX MR HIV :EVMEFPI
^Y�YRH�EHHMIVI�LMIV^Y�HMI�>ELP���Ɖ

)W KMFX RSGL IMRI [IMXIVI� OȦV^IVI 7GLVIMF[IMWI Ɓ ZSR HIV HMI 7TVEGLI '��
ȦFVMKIRW�EYGL�MLVIR�2EQIR�LEX�
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(MIWI 7GLVIMF[IMWI MWX EYJ HIR IVWXIR &PMGO ^[EV [IRMKIV MRXYMXMZ� WTEVX HMV
EFIV�FIMQ�4VSKVEQQMIVIR�IX[EW�>IMX�

ȋFVMKIRW� [IRR HY WXEXX HIV %HHMXMSR PMIFIV ERHIVI 6IGLIREVXIR ZIV[IRHIR
QȢGLXIWX��JYROXMSRMIVX�HEW�WS�
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9RH HEW MWX EPPIW� [EW HY JȦV HIR >ȑLPIV FIRȢXMKWX� (IV ZSPPWXȑRHMKI 7OIXGL
WMILX�HERR�JSPKIRHIVQE�IR�EYW�
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%YGL LMIV QEGLWX HY HMV [MIHIV HIR 0SST ^YRYX^I� )V KMFX HMI :EVMEFPI ^ELP
EYW� EHHMIVX IMRW LMR^Y� [EVXIX IMRI 7IOYRHI Ɓ YRH FIKMRRX HMIWI 4VS^IHYV
[MIHIV ZSR ZSVRI� 7S PERKI� FMW HY HIR %VHYMRS RIY WXEVXIWX SHIV
EYWWGLEPXIWX�

-R HIR RȑGLWXIR 0IOXMSRIR [IRHIR [MV YRW HIV ,EVH[EVI ^Y Ɓ FIKMRRIRH QMX
IMRIV�0)(�

��)-2)�0)(�78)9)62
.IX^X [MVH IW >IMX JȦV IX[EW QILV ,EVH[EVI� -R HIR RȑGLWXIR 0IOXMSRIR
WGLPMI�X HY IMRI 0)( ER HIMRIQ %VHYMRS ER� (MIWI WGLEPXIWX HY HERR MR
HIMRIQ 7OIXGL ER YRH EYW� (EREGL FEYWX HY HMV IMRIR (MQQIV� QMX HIQ HY
HMI�,IPPMKOIMX�HIV�0)(�VIKIPWX�

73�7',0-)778�(9�)-2)�0)(�%2

&IZSV IW PSWKILIR OERR� QYWWX HY ^YRȑGLWX HIMRI 0)( QMX HIQ %VHYMRS
923 ZIVFMRHIR� ,MIVJȦV FIRȢXMKWX HY RIFIR HIV 0)( IMRIR ;MHIVWXERH QMX
���º��IMR�&VIEHFSEVH�YRH�HVIM�/EFIP�

>YRȑGLWX IMR TEEV ;SVXI ^YQ &VIEHFSEVH �7XIGOTPEXMRI
� ,MIVEYJ OERRWX HY
&EYXIMPI TPEX^MIVIR� MRHIQ HY WMI IMRJEGL LMRIMRWXIGOWX� 9RXIV HIR 0ȢGLIVR
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ZIVPEYJIR PIMXJȑLMKI 0IMWXIR� HMI HIR 7XVSQ ^[MWGLIR HIR 0ȢGLIV ƼMI�IR
PEWWIR�

&MPH��%RHVIEW�&�1YRHX�Ɓ�)MKIRIW�;IVO��''�&=�7%�����
LXXTW���GSQQSRW�[MOMQIHME�SVK�[�MRHI\�TLT#GYVMH!��������

;MI HY WMILWX� ZIVPȑYJX HIV 7XVSQ SFIR YRH YRXIR EYJ ^[IM 0IMWXIR UYIV ȦFIV
HEW &VIEHFSEVH� (MIWI WMRH EYJ HIR QIMWXIR &SEVHW QMX � YRH Ɓ
KIOIRR^IMGLRIX� (MIWI 0IMWXIR ZIVFMRHIWX HY ^YQ &IMWTMIP QMX HIR 4MRW �:
YRH +2( HIMRIW %VHYMRSW� WSHEWW HY HERR ZSR HIR 0IMWXIR EYW 7XVSQ JȦV
HIMRI�&EYXIMPI�EFPIMXIR�OERRWX�

9RXIV HIR 0ȢGLIVR MQ >IRXVYQ WMX^IR OPIMRIVI 0IMWXIR� HMI UYIV HE^Y
ERKISVHRIX WMRH� ,MIV PȑYJX HIV 7XVSQ MQQIV YRXIVLEPF HIV JȦRJ 0ȢGLIV MR
IMRIV 6IMLI� -R HIV 1MXXI HIW &VIEHFSEVHW FIƻRHIX WMGL IMRI ƈ&VȦGOIƉ� HMI IW
MR ^[IM ZSRIMRERHIV KIXVIRRXI &IVIMGLI EYJXIMPX� ȦFIV HMI OIMR 7XVSQ LMR[IK
ƼMI�X�

>YVȦGO�^YV�0)(��3VMIRXMIVI�HMGL�FIMQ�%YJFEY�ER�JSPKIRHIV�7OM^^I�
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7TVIGLIR [MV ^YRȑGLWX ȦFIV HMI 0)(� (MIWI LEX ^[IM ZIVWGLMIHIR PERKI &IMRI
Ɓ HEW PȑRKIVI LIM�X %RSHI YRH MWX HIV 4PYWTSP� (EW OȦV^IVI MWX HMI /EXLSHI�
HIV�1MRYWTSP��(EQMX�HMI�0)(�PIYGLXIX��QYWW�7XVSQ�HYVGL�WMI�ƼMI�IR�

%PPIVHMRKW FIRȢXMKWX HY JȦV NIHI 0)( IMRIR WSKIRERRXIR :SV[MHIVWXERH� (EW
PMIKX HEVER� HEWW IMRI 0)( MQQIV WS ZMIP 7XVSQ ZSR HIV 5YIPPI ^MILX� [MI WMI
FIOSQQIR OERR Ɓ WMI OERR MLVIR :IVFVEYGL RMGLX WIPFWX VIKYPMIVIR� .I
PȑRKIV WMI FVIRRX� HIWXS PIMXJȑLMKIV [MVH WMI� (EW FIHIYXIX� HEWW EYGL MLV
7XVSQZIVFVEYGL MQQIV [IMXIV ERWXIMKX� ,MIV OSQQX HIV ;MHIVWXERH MRW
7TMIP� HIV WIPFWX IMRI KI[MWWI 1IRKI 7XVSQ ZIVFVEYGLX YRH HIV 0)( RYV HMI
1IRKI�7XVSQ�ȦFVMK�PȑWWX��QMX�HIV�WMI�^YVIGLXOSQQX�
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;ȦVHIWX HY OIMRIR ;MHIVWXERH ^[MWGLIR %VHYMRS YRH 0)( IMRFEYIR� [ȦVHI
WMI QMX HIV >IMX MQQIV QILV 7XVSQ ^MILIR YRH HEQMX LIM�IV [IVHIR Ɓ FMW
WMI�WGLPMI�PMGL�HYVGLFVIRRX�

(MI %RSHI ZIVFMRHIWX HY Ɓ WEQX HE^[MWGLIR KIWGLEPXIXIQ ;MHIVWXERH Ɓ
QMX HIQ (MKMXEP�4MR � HIMRIW %VHYMRSW� (MI /EXLSHI ZIVFMRHIWX HY LMRKIKIR
QMX�HIV�)VHI�Ɓ�EPWS�QMX +2(�

9RH HEW MWX EYGL WGLSR EPPIW� [EW HY XYR QYWWX� ;IMXIV KILX IW QMX HIV
7XIYIVYRK�HIV�0)(�

(-)�0)(�1-8�)-2)1�7/)8',�78)9)62

.IX^X [S HIMRI 0)( EQ %VHYMRS ERKIWGLPSWWIR MWX� QȢGLXIWX HY WMI WMGLIV
EYGL�IMRWGLEPXIR��/IMR�4VSFPIQ�

*ȦV IMRIR IVWXIR 8IWX PȑWWX HY HMI 0)( [MIHIV FPMROIR� (MIWQEP PȑWWX HY WMI
NIHSGL�ERJERKW�KER^�WGLRIPP�FPMROIR�YRH�WMI�HERR�MQQIV�PERKWEQIV�[IVHIR�
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>YRȑGLWX HIOPEVMIVWX HY ^[IM :EVMEFPIR ^Y &IKMRR HIMRIW 7OIXGLW Ɓ HEQMX
WMI�KPSFEP��EPWS�ȦFIVEPP�MQ�7OIXGL��ZIVJȦKFEV�WMRH�
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(MI IVWXI :EVMEFPI PIH4MR PIKX HIR 4MR JIWX� ER HIQ HMI 0)( ERKIWGLPSWWIR
MWX Ɓ MR YRWIVIQ *EPP HMI �� (MI ^[IMXI :EVMEFPI TEYWI OSQQX MQ 0SST MRW
7TMIP YRH [MVH HMI >IMXWTERRI FIWXMQQIR� HMI HMI 0)( RMGLX PIYGLXIX� (E
HMIWI MQQIV KVȢ�IV [IVHIR WSPP� FIRȢXMKWX HY LMIVJȦV IMRI :EVMEFPI� MR HIV HY
MQQIV�KVȢ�IVI�>ELPIR�EFWTIMGLIVR�OERRWX�
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-R HIV *YROXMSR ZSMH WIXYT�
 QYWWX HY RMGLXW [IMXIV XYR� EPW HIR TMR1SHI
HIW PIH4MR JIWX^YPIKIR� (E HY 7MKREPI ZSQ %VHYMRS EYW WIRHIR QȢGLXIWX�
MWX�HEW�EPWS 398498�
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,MIV ZIV[IRHIWX HY ^YRȑGLWX HMI *YROXMSR HMKMXEP;VMXI�
� HMI HY FIVIMXW ZSR
HIV�PIX^XIR�FPMROIRHIR�0)(��HIV�MRXIVRIR
�OIRRWX�

(Y WIRHIWX IMR ,-+, ER HMI 0)(� [EVXIWX HERR ��� 1MPPMWIOYRHIR YRH
WGLEPXIWX�WMI�QMX�IMRIQ 03; [MIHIV�EYW�
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.IX^X [MVH IW MRXIVIWWERX� -R HIV RȑGLWXIR >IMPI IVLȢLWX HY HIR ;IVX MR HIV
:EVMEFPIR TEYWI YQ ��� &IMQ IVWXIR (YVGLPEYJ HIW 0SSTW EPWS ZSR � EYJ ��
Ɓ MQ ^[IMXIR ZSR �� EYJ ��� Ɓ MQ HVMXXIR ZSR ��� EYJ ��� Ɓ YRH MQQIV WS
[IMXIV�

(MIWIR ;IVX ZIV[IRHIWX HY HERR MR HIV *YROXMSR HIPE]�
 EPW 1MPPMWIOYRHIR�
HMI�HMI�0)(�RMGLX�FVIRRIR�WSPP�
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ȋFVMKIRW� %YGL YQ IMRI :EVMEFPI YQ IMRIR ERHIVIR ;IVX EPW )MRW ^Y
IVLȢLIR��KMFX�IW�IMRI�/YV^JSVQ��(Y�OERRWX�HEW�EYGL�WS�TVSKVEQQMIVIR�
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0EHI HIR JSPKIRHIR 7OIXGL EYJ HIMRIR %VHYMRS YRH WGLEYI� [EW HIMRI 0)(
QEGLX� ;IRR EPPIW VMGLXMK ERKIWGLPSWWIR MWX� WSPPXI WMI ERJERKW WILV WGLRIPP
FPMROIR� 1MX HIV >IMX [IVHIR HMI %FWXȑRHI MQQIV KVȢ�IV YRH HEW &PMROIR
HEQMX�PERKWEQIV�
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/SQQIR [MV ^Y IMRIQ [IMXIVIR [MGLXMKIR /SR^ITX FIMQ 4VSKVEQQMIVIR�
&IHMRKXI %R[IMWYRKIR Ɓ EYGL FIOERRX EPW MJƏIPWIƏ 1MX ,MPJI HMIWIV
%R[IMWYRKIR OERRWX HY MR HIMRIQ 7OIXGL %F^[IMKYRKIR JȦV FIWXMQQXI
)VIMKRMWWI�IMRFEYIR�
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>YQ )MRWEX^ OSQQX [MIHIV HMI 0)(� HMI WMGL FIVIMXW EYJ HIMRIQ &VIEHFSEVH
FIƻRHIX� %Y�IVHIQ ZIV[IRHIWX HY [MIHIV HIR >ȑLPIV� HIV NIHI 7IOYRHI IMRI
>ELP�YQ���IVLȢLX�YRH�HMIWI�MQ�7IVMIPPIR�1SRMXSV�EYWKMFX�

(MI 0)( WSPP HMIWQEP MQQIV RYV EYƼIYGLXIR� [IRR HMI EOXYIPPI >ELP HYVGL �
XIMPFEV�MWX��&IM�EPPIR�ERHIVIR�>ELPIR�FPIMFX�WMI�EYW�

,MIVJȦV IMKRIR WMGL FIHMRKXI %R[IMWYRKIR� %FIV IMRW REGL HIQ ERHIVIR�
>YRȑGLWX�HIOPEVMIVWX�HY�^Y�&IKMRR�HIW�7OIXGLW�IMRMKI�:EVMEFPIR�
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(MI IVWXIR FIMHIR OIRRWX HY WGLSR� (MI HVMXXI :EVMEFPI VIWX FIRȢXMKWX HY� YQ
^Y XIWXIR� SF HMI EOXYIPPI ^ELP HYVGL � XIMPFEV MWX� (IR ;IVX ZSR VIWX WIX^X HY
^Y�&IKMRR�EYJ���
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