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SAMMENDRAG OG KONKLUSJONER

-CFCXGTÎU FÎFHKUM HTC HKUMGQRRFTGVV GT WGIPGV UQO HÊT� OGP MCP MQORQUVGTGU QI DTWMGU UQO

ILÎFUGN� &GVVG RTQULGMVGV DNG UVCTVGV HQT ¹ WPFGTUÎMG QO FGVVG GT CMUGRVCDGNV QI HQTFGNCMVKI�

(ÎNIGPFG HQTJQNF QOMTKPI MQORQUVGTKPI CX GPUKNGTV HKUMGQRRFTGVVUCXHCNN GT WPFGTUÎMV�

• *[IKGPKUGTKPI CX U[MFQOUHTGOMCNNGPFG QTICPKUOGT K CXHCNNGV
• -QORQUVGPU GIGPUMCRGT UQO RNCPVGPºTKPIUUVQHH 
XGMUVJWU� QI HTKNCPFUHQTUÎM�
• Nedbryting av eventuelle rester av antibakterielle stoffer i avfallet (selekterte mikroorganismer)

Både tørrkompostering (reaktor og ranke), våtkompostering og bruk av kvernet og ensilert fiskeavfall
direkte på jord, har inngått i forsøkene. Våtkompostering har foregått i lukkede tanker, med ulike
blandingsforhold mellom husdyrgjødsel og ensilasje. Nedbryting av antibiotika ved selekterte mikro-
organismer er undersøkt ved Norges Landbrukshøgskole. Resultatene viser følgende:

• Våtkompostering av ensilert fiskeavfall sammen med husdyrgjødsel sikrer akseptabel hygienisering

• Våtkompostert ensilasje/husdyrgjødsel gir like gode avlingsresultater som tradisjonelle gjødselslag, og
egner seg godt både på åker og eng. Et blandingsforhold på 15-25% ensilasje er optimalt. Med 20%
ensilasje er nødvendig gjødselmengde for å tilføre samme mengde nitrogen under ¼ i forhold til ren
husdyrgjødsel. Ren ubehandlet fiskeensilasje og tørrkompostert avfall kan også egne seg som gjødsel,
men i hovedsak begrenset til åker eller gjenlegg, dvs. ikke grasproduksjon.

• Selekterte mikroorganismer viste en viss modifisering av antibiotikainnholdet, men ikke i en slik grad at
metoden foreløpig kan anbefales for avfall med antibiotikarester.

Det var et poeng at metoden skulle kunne koples til annen gjødselhåndtering og utstyr på gårdsbruk, og
dessuten være økonomisk fordelaktig, både for oppdretter og gårdbruker. Til nå har oppdrettere betalt 50-
70 øre/kg for leveranse av dødfiskensilasje til gårdbrukere med eksisterende våtkomposteringsanlegg, dvs.
en besparelse på over 70 øre i forhold til leveranse til sentralt mottaksanlegg.

Tilgang på ledige spredearealer synes ikke å være noen begrensende faktor ved våtkompostering av
dødfiskensilasje fra oppdrett. Et gårdsbruk på 200daa. har normalt ledig areal for å kunne ta 140 m3

ensilasje.

Telefon 73 51 82 15
Telefax 73 51 70 84

Stiftelsen RUBIN
Pirsenteret, Brattøra
7005 Trondheim
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&QMWOGPVGV GT UNWVVTCRRQTV HQT RTQULGMVGV n,QTFHQTDGFTKPIUOKFFGN CX RTQDNGOCXHCNN HTC

HKUMGQRRFTGVV� 
47$+0�RTQULGMV PT� ����� 2TQULGMVGV GT D[IF QRR OGF GP TGMMG FGNGNG�

OGPVGT MP[VVGV VKN DGJCPFNKPIURTQUGUUGT� J[IKGPKUGTKPI� OGFKUKPJQNFKI CXHCNN� XKTMPKPI R¹

RNCPVGXGMUV QI CPXGPFGNKIJGV K NCPFDTWMGV�

4CRRQTVGP JCT UQO O¹NITWRRG PºTKPIUWVÎXGTG KPPGP HKUMGQRRFTGVV QI NCPFDTWM� HQTXCNV�

PKPIUQTICP QI XGKNGFGTG UQO CTDGKFGT OGF RTQDNGOGT MP[VVGV VKN CXHCNN HTC QRRFTGVVU�

PºTKPIGP QI WVP[VVGNUGP CX FGV�

&GNGT CX TGUWNVCVGPG GT VKFNKIGTG RTGUGPVGTV K UVCVWUTCRRQTVGT QI CTVKMNGT K VKNNGII VKN GP TGMMG

HQTGFTCI HQT HQTXCNVPKPI� RQNKVKMGTG� (Q7�OKNLÎ� QRRFTGVVGTG QI I¹TFDTWMGTG�

2TQULGMVGV GT ILGPPQOHÎTV XGF 6LÎVVC HCIUGPVGT� 0QTUM KPUVKVWVV HQT RNCPVGHQTUMPKPI


2NCPVGHQTUM� OGF HQTUMGT 4QPCNF $LÎTW UQO RTQULGMVCPUXCTNKI� (QTUMKPIUVGMPKMGT -QNDLÎTP

0GULCP JCT XºTV HCUV RTQULGMVOGFCTDGKFGT�

(ÎNIGPFG FGNGNGOGPVGT GT WVHÎTV CX X¹TG UCOCTDGKFURCTVPGTG K RTQULGMVGV�

(WTGPGUGV HCIUGPVGT X� FT�UEKGPV 5COUQP ¦RUVCF� 8GMUVHQTUÎM K FTKXJWU�

+PUVKVWVV HQT DKQVGMPQNQIKHCI 
+$(�� 0.* X� HQTUMGT ,QP (T� *CPUGP� (QTUÎM OGF

OQFKHKUGTKPI CX CPVKDKQVKMCKPPJQNF�

8GVGTKPºTKPUVKVWVVGV X�HQTUMGT ;PIXG 6QTIGTUGP� *[IGPKUGTKPI CX RCVQIGPG QTICPKUOGT�

*QNV CPCN[UGNCDQTCVQTKWO� 2NCPVGHQTUM *QNV HQTUMKPIUUGPVGT� #PCN[UG CX PºTKPIUKPPJQNF QI

LQTFRTÎXGT�

+ VKNNGII VKN UNWVVTCRRQTV GT FGV WVCTDGKFGV HÎNIGPFG FGNTCRRQTVGT�

5VCVWUTCRRQTVGT HQT RTQULGMVGV ���� QI ����

5NWVVTCRRQTV HTC FGNRTQULGMV XGF +$(� *CPUGP� ,�(�� 5VTCPIG 8QIPUGP� #�.� QI $LÎTW�4��

�+UQNGTKPI CX OKMTQQTICPKUOGT UQO MCP PGFDT[VG� GXGPVWGNV OQFKHKUGTG QMUQNKPU[TG�

HNWOGSWKP QI VTKDTKUUGP�� 
�����

8GKNGFGT QO X¹VMQORQUVGTKPI CX HKUMGCXHCNN 
WPFGT WVCTDGKFKPI�

2TQULGMVGV GT HKPCPUKGTV CX UVKHVGNUGP 47$+0 QI 2NCPVGHQTUM X� 6LÎVVC HCIUGPVGT�
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��� /GVQFGT ��

����� )GPGTGNV ��

����� 'PUKNGTKPI CX CXHCNN ��

����� 8¹VMQORQUVGTKPI ��

����� 6ÎTTMQORQUVGTKPI ��

��� 4GUWNVCVGT ��

����� 5COOGPUGVPKPI CX GPUKNCULG QI JWUF[TILÎFUGN ��

����� 8¹VMQORQUVGTKPI ��

����� 6ÎTTMQORQUVGTKPI ��

��� &KUMWULQP ��

����� 8¹VMQORQUVGTKPI ��

����� 6ÎTTMQORQUVGTKPI ��

� 8'-56(145¦- ��

��� /GVQFGT ��

����� )GPGTGNV ��

����� 8GMUVJWUHQTUÎM ��

����� (TKNCPFUHQTUÎM ��

��� 4GUWNVCVGT ��

����� 8GMUVJWUHQTUÎM ��

����� (TKNCPFUHQTUÎM � ITÎPPHÊT ��

����� (TKNCPFUHQTUÎM � GPI ��

��� &KUMWULQP ��

����� 8¹VMQORQUVGTV HKUMGCXHCNN ��

����� 6ÎTTMQORQUVGTV HKUMGCXHCNN ��

����� 4GKP HKUMGGPUKNCULG ��
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��� 6KNILGPIGNKI URTGFGCTGCN ��

��� 2TCMVKUMG HQTJQNF OGF X¹VMQORQUVGTKPIURTQUGUUGP ��

��� ¦MQPQOK ��

� -10-.75,10 ��
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#XHCNN K HQTO CX FÎFHKUM JCT K GPFGN ¹T JCVV GV DGV[FGNKI QOHCPI� UCOVKFKI UQO O[PFKI�

JGVGPG JCT KPPHÎTV UVTGPIGTG TGUVTKMULQPGT R¹ CPXGPFGNUG CX CXHCNNGV�

/GF CMVKXKVGVGT D¹FG KPPGP NCPFDTWM QI HKUMGQRRFTGVV DNG 6LÎVVC HCIUGPVGT 
VKFNKIGTG 6LÎVVC

HQTUMKPIUUVCULQP� VKFNKI QRRVCVV CX RTQDNGOGV QI OWNKIJGVGPG HQT CPXGPFGNUG CX CXHCNNGV K

NCPFDTWMUUCOOGPJGPI UQO ILÎFUGN�LQTFHQTDGFTKPIUOKFFGN� (KUMGCXHCNN GT UXºTV PºTKPIUTKMV

QI MCP UGGU R¹ UQO GP TGUUWTU UQO MCP WVP[VVGU NQMCNV� (QT QRRFTGVVUPºTKPIGP GT FGV XKMVKI

CV CXHCNNGV DNKT HQTUXCTNKI DGJCPFNGV WV HTC FG MTCX O[PFKIJGVGPG UGVVGT� UCOVKFKI UQO

NÎUPKPIGP R¹ CXHCNNURTQDNGOGV DNKT TKOGNKIUV OWNKI�

&G DGJCPFNKIURTQUGUUGT UQO DNG WVRTÎXF VQM WVICPIURWPMV K MTCXGPG VKN J[IKGPKUGTKPI�

UCOVKFKI UQO XK XKNNG H¹ HTCO GV RTQFWMV NCPFDTWMUPºTKPIGP GT VLGPV OGF� $¹FG VÎTTMQO�

RQUVGTKPI� X¹VMQORQUVGTKPI QI DTWM CX MXGTPGV QI GPUKNGTV HKUMGCXHCNN FKTGMVG JCT KPPI¹VV K

HQTUÎMGPG� 2TQFWMVGPG HTC FG WNKMG DGJCPFNKIURTQUGUUGT DNG DTWMV XKFGTG K XGMUVHQTUÎM R¹

WNKMG RNCPVGMWNVWTGT D¹FG R¹ HTKNCPF QI K XGMUVJWU� (QTUÎMGPG XKUGT CV X¹VMQORQUVGTKPI IKT

UKMTGUV J[IKGPKUGTKPI CX CXHCNNGV� UCOVKFKI UQO RTQFWMVGV GT XGNGIPGV UQO ILÎFUGN QI JCT

XKFGUV DTWMUQOT¹FG R¹ NCPFDTWMUCTGCNGT� (KUMGCXHCNNGV DÎT UCOMQORQUVGTGU OGF JWUF[T�

ILÎFUGN�

'P FGN I¹TFUDTWM JCT CNNGTGFG CPUMCHHGV X¹VMQORQUVGTKPIUCPNGII OGF VCPMG R¹ MQORQUVGTKPI

CX JWUF[TILÎFUNC� QI FGV GT OGUV PCVWTNKI ¹ MP[VVG CXHCNNUDGJCPFNKPI VKN I¹TFUDTWM UQO JCT

GIPC MQORQUVGTKPIUCPNGII QI NGFKI URTGFGCTGCN� 'V DNCPFKPIUHQTJQNF R¹ ����� � HKUMGCXHCNN

K HQTJQNF VKN JWUF[TILÎFUGN U[PGU QRVKOCNV D¹FG WV HTC RTQUGUUGPU HQTNÎR QI HQT FGP

PºTKPIUOGUUKIG UCOOGPUGVPKPI HQT RNCPVGPG� $¹FG HQT RTQUGUUGPU HQTNÎR QI UQO RNCPVG�

PºTKPI GT GP KPPDNCPFKPI R¹ ����� � CMUGRVCDGNV�

4GKP� WDGJCPFNC HKUMGGPUKNCULG QI VÎTTMQORQUVGTV CXHCNN MCP QIU¹ GIPG UGI UQO ILÎFUGN

FGTUQO FG J[IKGPKUMG MTCX GT VKNHTGFUUVKNNV� &KUUG CXHCNNUV[RGPG GIPGT UGI KOKFNGTVKF DGUV K

¹MGT GNNGT ILGPNGII� *XGTMGP FKUUG ILÎFUGNUNCI GNNGT X¹VMQORQUVGTV HKUMGCXHCNN MCP HQTGNÎRKI

CPDGHCNGU VKN RQVGVGT GNNGT ITÎPPUCMGT�

8GVGTKPºTO[PFKIJGVGPGU OKPUVGMTCX K GP DGJCPFNKPIURTQUGUU HQT HKUMGQRRFTGVVUCXHCNN GT K

JJV� �#XHCNNUDGJCPFNKPIUHQTUMTKHV� XCTKI KPCMVKXGTKPI CX +.#�CIGPU QI #GTQOQPCU

UCNOQPKEKFC UWDUR� UCNOQPKEKFC 
HWTWPMWNQUGDCMVGTKGP�� (QTUÎM DN�C� ILGPPQO FGVVG

RTQULGMVGV XKUGT CV DGIIG KPCMVKXGTGU GNNGT FTGRGU D¹FG K GP GPUKNGTKPIURTQUGUU FGT R*

MQOOGT PGF K ��� GNNGT NCXGTG� QI XGF GP XCTOGDGJCPFNKPI R¹ ��°% K � OKP� 8¹VMQORQUV�
GTKPIURTQUGUUGT D¹FG K RTQULGMVGV QI K UVQTUMCNC 
8CN NCPFDTWMUUMQNG� XKUGT CV GP XGF

KPPDNCPFKPI CX HKUMGCXHCNN K GP MQORQUVGTKPIURTQUGUU NGVV VKNHTGFUUVKNNGT GV UNKMV

VGORGTCVWTMTCX�

7PFGT QI GVVGT GP OGFKUKPGTKPI XKN QRRVCVV FÎFHKUM KPPGJQNFG TGUVGT CX CPVKDKQVKMC� &GV GT

UVTGPIG TGUVTKMULQPGT R¹ CPXGPFGNUGP CX UNKMV CXHCNN UKFGP FCIGPU CPVKDCMVGTKGNNG UVQHHGT GT

UXºTV UVCDKNG QI XCPUMGNKI PGFDT[VDCTG� 5QO GP FGN CX RTQULGMVGV DNG OWNKIJGVGP HQT TGFWM�

ULQP CX OGFKUKPKPPJQNFGV K FÎFHKUM WVRTÎXF� (QTUÎM XKUVG CV MQORQUVGTKPIURTQUGUUGPG KMMG

JCFFG XKTMPKPI R¹ CPVKDKQVKMCKPPJQNFGV� (QTUÎM OGF UGNGMVGTVG OKMTQQTICPKUOGT� UQO GP

MWPPG HQTXGPVG JCFFG GXPG VKN PGFDT[VPKPI� XKUVG GP XKUU OQFKHKUGTKPI CX CPVKDKQVKMC�KPP�
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JQNFGV�8KTMPKPIGP XCT KOKFNGTVKF KMMG IQF PQM VKN CV OGVQFGP MCP CPDGHCNGU CPXGPFV GVVGT

FCIGPU TGIGNXGTM� /GF FGP JGNUGVKNUVCPFGP UQO T¹T K HKUMGQRRFTGVV K FCI GT QIU¹ FGVVG

RTQDNGOGV DGV[FGNKI OKPFTG GPP HQT PQGP ¹T VKNDCMG� (QT P[G OGFKMCOGPV XKN FGV XºTG

OKNLÎMTCX� DN�C� OGF JGPU[P VKN PGFDT[VPKPIUGIGPUMCRGT�

6KNICPI R¹ NGFKI URTGFGCTGCN U[PGU KMMG ¹ XºTG PQGP DGITGPUGPFG HCMVQT HQT X¹VMQORQUV�

GTKPI CX QRRFTGVVUCXHCNN� 0QTOCNV XKN GV I¹TFUDTWM R¹ ��� FCC� OGF MWP ITQXHÊTDCUGTV

JWUF[TRTQFWMULQP JC TWPFV ��� FCC� NGFKI URTGFGCTGCN� 5KFGP GP MCP URTG X¹VMQORQUV K GP

OGPIFG UQO VKNUXCTGT ��� O� HKUMGGPUKNCULG RT� FCC� NGFKI URTGFGCTGCN� XKN GV UNKMV I¹TFUDTWM

MWPPG VC ��� O� 
GNNGT VQPP� GPUKNCULG� (QT ¹ H¹ J¹PFVGTV ���� VQPP HKUMGGPUKNCULG R¹ FGPPG

O¹VGP VTGPIU � I¹TFUDTWM CX FGPPG UVÎTTGNUGP�

-[UVH[NMGPG XKN JC PQM URTGFGCTGCN HQT FGP CMVWGNNG OGPIFGP FÎFHKUM� (�GMU� GT FGV K JXGTV

CX H[NMGPG 0QTFNCPF QI /ÎTG QI 4QOUFCN PQM NGFKI URTGFGCTGCN VKN ¹ VC J¹PF QO QXGT ���

��� VQPP HKUMGGPUKNCULG K NCPFDTWMGV�

1RRFTGVVUPºTKPIGP MCP QRRP¹ DGV[FGNKIG DGURCTGNUGT XGF ¹ KPPI¹ NGXGTKPIUCXVCNGT HQT

FÎFHKUM OGF NQMCNG DÎPFGT HTCOHQT NGXGTKPI VKN UGPVTCNCPNGII� 'P XCPNKI RTKU JCT XºTV �����

ÎTG RT MI NGXGTV GPUKNCULG VKN I¹TFDTWMGT� &GVVG XKN DGV[ GP DGURCTGNUG R¹ OKPUV �� ÎTG RT� MI

GPUKNCULG � K JXGTV HCNN HQT GPUKNCULG CX MCFCXGTÎU FÎFHKUM� /CPIG XKN QRRP¹ GP VKNUXCTGPFG

DGURCTGNUG QIU¹ HQT GPUKNCULG CX nIQF� FÎFHKUM� 'V QRRFTGVVUCPNGII OGF �� VQPP FÎFHKUM XKN

FGTOGF MWPPG URCTG PGUVGP �� ��� MTQPGT R¹ FGPPG O¹VGP�

&GV GT HÎTUV QI HTGOUV GPUKNCULG CX MCFCXGTÎU FÎFHKUM UQO GIPGT UGI VKN X¹VMQORQUVGTKPI�

1IU¹ nIQF� FÎFHKUM MCP CPXGPFGU R¹ FGPPG O¹VGP FGTUQO CNVGTPCVKX JGPVGRTKU GT JÎ[�

#PVKDKQVKMCJQNFKI FÎFHKUM O¹ FKURQPGTGU R¹ CPPGP O¹VG 
HQTDTGPPKPI GNNGT NGXGTCPUG VKN

RGNUF[THÊT�� $KRTQFWMVGT HTC UNCMVKPI�XKFGTGHQTGFNKPI CX NCMUGP DÎT D¹FG CX ÎMQPQOKUMG QI

TGUUWTUOGUUKIG ITWPPGT WVP[VVGU VKN HÊT�

5GNX QO XGVGTKPºTO[PFKIJGVGPGU MTCX VKN KPCMVKXGTKPI CX +.#�CIGPU QI

HWTWPMWNQUGDCMVGTKGP GT QRRH[NNV� UGVVGT FG '7�DCUGTVG HQTUMTKHVGPG QO VTCPURQTV QI

DGJCPFNKPIUCPNGII HQT CPKOCNUM CXHCNN KFCI GP UVQRRGT HQT CNN MQORQUVGTKPI CX FÎFHKUM� QIU¹

X¹VMQORQUVGTKPI� 47$+0 CTDGKFGT KOKFNGTVKF HQT ¹ H¹ GPFTGV FGVVG�

-QPMNWULQP� 1TICPKUM CXHCNN K HQTO CX FÎFHKUM HTC QRRFTGVVUPºTKPIGP UQO JCT

ILGPPQOI¹VV GP DGJCPFNKPI OGF GPUKNGTKPI�MQORQUVGTKPI GT IQFV GIPGV VKN ILÎFUGN K

NCPFDTWMGV QI MCP VKN GP XKUU ITCF GTUVCVVG KPPMLÎRV JCPFGNUILÎFUGN�

5RGUKGNV HKUMGGPUKNCULG UQO GT X¹VMQORQUVGTV UCOOGP OGF JWUF[TILÎFUGN JCT XKUV IQFG

TGUWNVCV HTC XGMUVHQTUÎM� VKNUVTGMMGNKI ITCF CX J[IKGPKUGTKPI QI MCP CPXGPFGU R¹ FG

FQOKPGTGPFG RNCPVGMWNVWTGT K M[UV�0QTIG�
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#XHCNN HTC QRRFTGVVUPºTKPIGP K HQTO CX FÎFHKUM JCT K GPFGN ¹T JCVV GV DGV[FGNKI QOHCPI�

5RGUKGNV K DGI[PPGNUGP CX �����¹TGPG XCT CXHCNNUOGPIFGPG UXºTV UVQTG R¹ ITWPP CX ULWM�

FQOURTQDNGOGPG K PºTKPIGP� 5COVKFKI MQO FGV UVTGPIG TGUVTKMULQPGT R¹ FGRQPGTKPI CX

CXHCNNGV XGF PGFITCXKPI� &GV DNG FGTHQT PÎFXGPFKI ¹ UG R¹ P[G NÎUPKPIGT FGT CXHCNNGV DNG VCVV

XCTG R¹ QI JGNUV WVP[VVGV UQO GP TGUUWTU� .CPFDTWMGV GT UCPPU[PNKIXKU FGP OGUV CMVWGNNG

OQVVCMGT CX CXHCNN K UVQT UMCNC� (GTUMV CXHCNN MCP DGUV P[VVKIILÎTGU UQO HÊT VKN OCVRTQFW�

UGTGPFG F[T� OGPU CXHCNN UQO KPPGJQNFGT OGFKUKPTGUVGT 
CPVKDKQVKMC� MWP GIPGT UGI VKN

RGNUF[THÊT� GXV� HQTDTGPPKPI� -CFCXGTÎUV CXHCNN MCP KMMG DTWMGU VKN HÊT�

2TQDNGOUVKNNKPIGP DNG FGTHQT HÎTUV QI HTGOUV JXQTFCP UNKMV CXHCNN UMWNNG MWPPG VCU XCTG

R¹ QI TGUKTMWNGTGU VKN NCPFDTWMGV K HQTO CX ILÎFUGN GNNGT LQTFHQTDGFTKPIUOKFFGN R¹ GP

HQTUXCTNKI O¹VG�

&GV XKMVKIUVG XCT FGTHQT ¹ HKPPG GP DGJCPFNKPIUO¹VG HQT CXHCNNGV UQO�

� KXCTGVQM O[PFKIJGVGPGU MTCX VKN J[IKGPKUGTKPI CX UOKVVGHCTNKIG QTICPKUOGT QI VKN

CPXGPFGNUG CX CXHCNN

� IC GV RTQFWMV UQO XCT OGUV OWNKI CPXGPFGNKI HQT FG RNCPVGMWNVWTGT UQO GT FQOKPGTGPFG

NCPIU M[UVGP

� IC GV ILÎFUGNRTQFWMV OGF CMUGRVCDGN QI FQMWOGPVGTV XKTMPKPI UQO RNCPVGPºTKPI

� MWPPG MQDNGU VKN CPPGP ILÎFUGNJ¹PFVGTKPI QI WVUV[T R¹ I¹TFUDTWM

� XCT ÎMQPQOKUM IWPUVKI D¹FG HQT NGXGTCPFÎT QI OQVVCMGT CX CXHCNN

+ VKNNGII XCT FGV GV URGUKGNV RTQDNGO OGF CPVKDKQVKMCJQNFKI CXHCNN� &G OGFKUKPV[RGT UQO DNKT

DTWMV K QRRFTGVVUPºTKPIGP JCT XKUV UGI ¹ XºTG UXºTV UVCDKNG K PCVWTGP QI XCPUMGNKI

PGFDT[VDCTG XGF XCPNKIG OGVQFGT UQO GPUKNGTKPI� QRRXCTOKPI QI HT[UKPI�

2TQULGMVGVU O¹N XCT WVRTÎXKPI CX WNKMG DGJCPFNKPIUOGVQFGT� FQMWOGPVGTG XKTMPKPIGP

R¹ HCTNKIG UOKVVGUVQHHGT QI FQMWOGPVGTG ILÎFUGNXKTMPKPIGP R¹ WNKMG RNCPVMWNVWTGT CX FG

WNKMG RTQFWMVGT UQO OGVQFGPG ICX� + VKNNGII ÎPUMGV XK ¹ HKPPG OWNKIG OGVQFGT VKN

PGFDT[VKPI CX CPVKDKQVKMCJQNFKI CXHCNN�
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8GVGTKPºTO[PFKIJGVGPG JCT VQ HQTUMTKHVGT ¹ HQTJQNFG UGI VKN�

�#XHCNNUDGJCPFNKPIUHQTUMTKHV� 
HCUVUCVV ��������� MTGXGT CX OGVQFGT HQT DGJCPFNKPI CX CXHCNN

CV FG XCTKI KPCMVKXGTGT #GTQOQPCU UCNOQPKEKFC UWDUR� UCNOQPKEKFC 
DCMVGTKGP UQO HQT¹T�

UCMGT HWTWPMWNQUG� QI UOKVVGUVQHHGV UQO HQT¹TUCMGT KPHGMUKÎU NCMUGCPGOK 
+.#�� UNKM CV FG

KMMG MCP R¹XKUGU K � ITCO CX CXHCNNGV 
h ����� (ÎNIGPFG OGVQFGT MCP P[VVGU HQT UOKVVG�

J[IGPKUM DGVT[IIGPFG DGJCPFNKPI CX FÎF HKUM� CXHCNN O�O�� (QTDTGPPKPI VKN CUMG� PGFITCX�

KPI R¹ GV UVGF UQO GT IQFMLGPV CX H[NMGUXGVGTKPºTGP GNNGT NGXGTKPI VKN FGUVTWMULQPUCPNGII

H[NMGUXGVGTKPºTGP JCT IQFMLGPV 
h ���

8GVGTKPºTO[PFKIJGVGPGU TGIGNXGTM GT NKMV QXGT JGNG NCPFGV WCXJGPIKI CX QO QOT¹FGV GT

GTMNºTV +.#�HTKVV GNNGT KMMG�

+ �(QTUMTKHV QO VTCPURQTV CX CPKOCNUM CXHCNN QI CPNGII UQO DGJCPFNGT CPKOCNUM CXHCNN�


HCUVUCVV ��������� FGHKPGTGU JÎ[TKUKMQCXHCNN UQO� nCMXCMWNVWTF[T UQO XKUGT MNKPKUMG VGIP

GNNGT UQO XGF UNCMVKPI XKUGT RCVQNQIKUMG VGIP R¹ U[MFQO UQO GT QXGTHÎTDCT VKN HKUM� UCOV

FGNGT CX QI CXHCNN HTC UNKMG F[T�� &ÎFHKUM FGHKPGTGU IGPGTGNV UQO JÎ[TKUKMQCXHCNN� (GTUMV

CXHCNN HTC QRRFTGVVUCPNGII GNNGT NCMUGUNCMVGTK FGHKPGTGU UQO NCXTKUKMQCXHCNN�

(QTUMTKHVGP GT DCUGTV R¹ '7�FKTGMVKX�

'V MQORQUVGTKPIUCPNGII MCP KMMG OQVVC JÎ[TKUKMQCXHCNN 
h ���� UCOVKFKI UMCN MQORQUVGT�

KPIGP XºTG UNKM CV OWNKIG UOKVVGUVQHHGT DNKT FGUKOGTV HÎT WVVCM� *Î[TKUKMQCXHCNN UMCN

DGJCPFNGU K UVGTKNKUGTKPIUCPNGII� FGUVTWGTGU K IQFMLGPV HQTDTGPPKPIUCPNGII GNNGT FGUVTWGTGU K

JGPJQNF VKN QHHGPVNKIG DGUVGOOGNUGT QO DGMLGORGNUG CX UOKVVUQOOG ULWMFQOOGT 
h���

5COVKFKI MCP FKUVTKMVUXGVGTKPºT FKURGPUGTG HTC MTCXGPG QI VKNNCVG FGUVTWMULQP XGF

PGFITCXKPI� *Î[TKUKMQCXHCNN HTC HKUM MCP QIU¹ DGJCPFNGU XGF UºTNKIG CPNGII IQFMLGPV HQT

FGVVG GNNGT XGF CPNGII HQT RTQFWMULQP CX HÊT VKN RGNUF[T� 
hh �����

47$+0 CTDGKFGT HQT ¹ H¹ IQFMLGPV X¹VMQORQUVGTKPI UQO DGJCPFNKPIUOGVQFG HQT FÎFHKUM�

.CPFDTWMUFGRCTVGOGPVGV QI 5VCVGPU NCPFDTWMUVKNU[P OGPGT K WVICPIURWPMVGV CV FGV GT

ÎPUMGNKI CV NCPFDTWMGV DKFTCT VKN TGUKTMWNGTKPI CX QTICPKUM CXHCNN� $GVKPIGNUGP GT CV CXHCNNGV

KMMG HQTTKPIGT LQTFCU MXCNKVGV� JXGTMGP R¹ MQTV GNNGT NCPI UKMV� &GVVG OGFHÎTGT DN�C� CV

CXHCNNGV KMMG O¹ KPPGJQNFG UMCFGNKIG UVQHHGT GNNGT JC GIGPUMCRGT UQO MCP XºTG PGICVKXG HQT

DTWMGTGP� + VKNNGII O¹ FGV JC GP MNCT QI FQMWOGPVGTV P[VVGXGTFK� 8KNM¹TGPG GT JLGONGV K

n(QTUMTKHV QO JCPFGN OGF ILÎFUGN QI LQTFHQTDGFTKPIUOKFNGT O�X��� OGF VKNJÎTGPFG XGFNGII

QO n-XCNKVGVUMTKVGTKGT HQT ILÎFUGN QI LQTFHQTDGFTKPIUOKFNGT DCUGTV R¹ QTICPKUM CXHCNN�

HCUVUCVV ��������� 'VVGT FGVVG UMCN CXHCNNGV JC ILGPPQOI¹VV GP GNNGT CPPGP HQTO HQT

DGJCPFNKPI GNNGT RTQUGUUGTKPI� H�GMU� MQORQUVGTKPI� QI FGTKILGPPQO H¹VV GP VKNHTGFUUVKNNGPFG

J[IGPKUGTKPI QI UVCDKNKUGTKPI� + VKNNGII VKN QRRN[UPKPI QO QRRJCXUOCVGTKCNG QI DGJCPFNKPIU�

OGVQFG UMCN FGV QIU¹ QRRN[UGU QO PºTKPIUKPPJQNF� UWTJGVUITCF QI CPFTG HQTJQNF K GP

XCTGFGMNCTCULQP�
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+ WVICPIURWPMVGV GT FGV MTCX QO CV HKUMGCXHCNN VKN ILÎFUGN� LQTFHQTDGFTKPIUOKFFGN KMMG UMCN

KPPGJQNFG CPVKDKQVKMC UQO K OGPIFG OGFHÎTGT JGNUG� GNNGT OKNLÎTKUKMQ XGF DTWM�

/GFKUKPJQNFKI CXHCNN GT FGTHQT MWP DTWMV K HQTUÎM OGF PGFDT[VPKPI CX CPVKDKQVKMC QI KPPI¹T

KMMG K XGMUVHQTUÎM Q�N�

/KNLÎXGTPO[PFKIJGVGPG� XGF ([NMGUOGPPGPGU OKNLÎXGTPCXFGNKPIGT� JCT K n8KNM¹T HQT

DGJCPFNKPI CX CXHCNN HTC HKUMGQRRFTGVVUXKTMUQOJGV QI UNCMVKPI CX QRRFTGVVUHKUM� 
JLGONGV K

(QTWTGPUPKPIUNQXGPU hh ��� ��� ��� �� QI ��� IKVV HQTUMTKHVGT QO QRRUCONKI QI CPXGPFGNUG

CX HKUMGCXHCNN� *QXGFTGINGPG GT CV CNNG V[RGT CXHCNN UMCN UCONGU QRR QI J¹PFVGTGU UNKM CV FGV

KMMG QRRUV¹T HQTWTGPUPKPIUOGUUKIG WNGORGT� &WORKPI K ULÎ�XCUUFTCI� PGFITCXKPI GNNGT

DTGPPKPI GT KMMG VKNNCVV WVGP GVVGT UºTUMKNV VKNNCVGNUG� 'PUKNGTKPI� VTCPURQTV QI CPPGP

DGJCPFNKPI CX CXHCNN UMCN HQTGI¹ UNKM CV FGV KMMG QRRUV¹T WPÎFKI NWMVWNGORGT GNNGT HCTG HQT

UOKVVGURTGFPKPI� $GFTKHVGP UMCN JC VKNICPI VKN WVUV[T OGF VKNUVTGMMGNKI MCRCUKVGV VKN ¹ J¹PFVGTG

CXHCNNGV� 8KNM¹TGPG UMKNNGT OGNNQO nIQFV HKUMGCXHCNN� 
�UNCMVGCXHCNN� HGTUM� CPVKDKQVKMCHTK

FÎFHKUM � QIU¹ U[MFQOUFÎF HKUM�� UQO UMCN ILGPXKPPGU� QI nF¹TNKI HKUMGCXHCNN� 
�DGFGTXGV

QI CPVKDKQVKMCJQNFKI FÎFHKUM�� UQO KPPVKN XKFGTG MCP NGXGTGU VKN IQFMLGPV PGFITCXKPIURNCUU�

MQORQUVGTKPIURNCUU�

(KUMGTKO[PFKIJGVGPG� XGF (KUMGTKULGHGPG K H[NMGPG� JCT MTCX VKN CXHCNN QI CXHCNNUDGJCPFNKPI

UQO GPFGN CX MQPUGULQPUXKNM¹TGPG� &KUUG MTCXGPG GT JLGONGV K HQTUMTKHV QO GVCDNGTKPI QI

FTKHV CX QRRFTGVVUCPNGII� + MQTVJGV I¹T MTCXGPG WV R¹� &ÎF GNNGT FÎGPFG HKUM VCGU QRR FCINKI

K UQOOGTJCNX¹TGV QI CPPGPJXGT FCI K XKPVGTJCNX¹TGV� 8GF JÎ[ FÎFGNKIJGV GNNGT ULWMFQOU�

WVDTWFF UMCN HKUM VCGU QRR FCINKI 
FGVVG GT HQTÎXTKI QIU¹ MTCX HTC OKNLÎXGTP� QI XGVGTKPºT�

O[PFKIJGVGPG�� &ÎFHKUM UMCN MXGTPGU QI U[TGMQPUGTXGTGU QOI¹GPFG� #PFTG DGJCPFNKPIU�

O¹VGT MCP IQFVCU FGTUQO FGV MCP FQMWOGPVGTGU NKMG IQF GNNGT DGFTG UOKVVGJ[IKGPKUM GNNGT

HQTWTGPUPKPIUHQTGD[IIGPFG GHHGMV�
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��� /GVQFGT

����� )GPGTGNV

7VICPIURWPMVGV HQT XCNI CX OGVQFGT GT RTKOºTV O[PFKIJGVGPGU MTCX VKN J[IKGPKUGTKPI UQO

OGFHÎTGT GNKOKPGTKPI CX FG HCTNKIG UOKVVUQOOG ULWMFQOOGT� 5COVKFKI O¹ RTCMVKUMG

HQTJQNF HQT QRRFTGVVUPºTKPIGP� PºTKPIUXGTFK CX CXHCNNGV QI CPXGPFGNKIJGV HQT NCPFDTWMGV

KXCTGVCU� #XHCNNGV DÎT XºTG GPUKNGTV HÎT FGV ILGPPQOI¹T GP XCTOGDGJCPFNKPI UQO MQO�

RQUVGTKPI

/GF GPUKNGTKPI OGPGU VKNUGVVKPI CX GP U[TG UQO UGPMGT R* K CXHCNNGV VKN R* ��� � ���� 2¹

FGVVG PKX¹ XKN DCMVGTKGXGMUVGP K HKUMGCXHCNNGV UVQRRG QRR� QI OCUUGP DNKT NCITKPIUUVCDKN QXGT

NGPITG VKF�

-QORQUVGTKPI GT GP OGVQFG HQT QOFCPPKPI QI PGFDT[VKPI CX QTICPKUM OCVGTKCNG XGF JLGNR

CX NWHVMTGXGPFG 
CGTQDG� OKMTQQTICPKUOGT� + FGPPG RTQUGUUGP WVP[VVGT OKMTQQTICPKUOGPG

GPGTIKGP K CXHCNNGV QI QMU[IGP� QI WVXKMNGT XCTOG� %1�� *�1� 0*� O�O� *XKNMG V[RGT

OKMTQQTICPKUOGT UQO GT CMVKXG CXJGPIGT CX FGP VGORGTCVWTGP MQORQUVOCUUGP VKN GPJXGT VKF

JCT�

����� 'PUKNGTKPI CX CXHCNN

#NN HKUM UQO DNG DTWMV K RTQULGMVGV DNG MXGTPGV QI GPUKNGTV� &GVVG UMLGFFG GPVGP R¹ QRRFTGVVU�

CPNGIIGV OGF XCPNKI RTQRGNNMXGTPKPI K FÎFHKUM�EQPVCKPGT QI OGF VKNUGVVKPI CX OCWTU[TG 
� �

VKNUGVVKPI K HQTJQNF VKN XQNWOGV CX FÎF HKUM� GNNGT� HQT OKPFTG RCTVKGT HKUM� MXGTPKPI R¹

ITQXNCDQTCVQTKGV HÎT VKNUGVVKPI CX OCWTU[TG�

5QO GP FGN CX RTQULGMVGV JCT XK VGUVGV WV GIGPUMCRGPG VKN TGKP HKUMGGPUKNCULG OGF VCPMG R¹

DTWM CX FGVVG FKTGMVG UQO RNCPVGPºTKPI� 1IU¹ GPUKNGTKPIGPU XKTMPKPI R¹ J[IKGPKUGTKPI GT

WPFGTUÎMV�

����� 8¹VMQORQUVGTKPI

/GF X¹VMQORQUVGTKPI OGPGU MQORQUVGTKPI CX QTICPKUM OCUUG K XºUMGHQTO� -QORQUVGT�

KPIUGHHGMVGP QRRP¹U XGF ¹ RKUMG NWHV KPP K XºUMC UNKM CV FG CGTQDG DCMVGTKGPG DNKT CMVKXG�

&GV UMLGT UCOVKFKI GP QOTÎTKPI CX OCUUGP UNKM CV JGNG OCUUGP MQORQUVGTGU� 'PGTIKKPP�

JQNFGV K FGV QTICPKUMG CXHCNNGV DGUVGOOGT JXKNMGV VGORGTCVWTPKX¹ UQO MCP P¹U� 2TQUGUUGP

MCP QIU¹ TGIWNGTGU XGF ¹ TGIWNGTG NWHVVKNICPIGP� GPVGP XGF JCUVKIJGVGP R¹ NWHVGOCUMKPGP


GLGMVQT� GNNGT XGF ¹ MLÎTG NWHVGOCUMKPGP K KPVGTXCNNGT OGF RCWUGT OGNNQO� /GVQFGP GT VCVV

KDTWM CX GPFGN JWUF[TRTQFWUGPVGT HQT MQORQUVGTKPI CX XCPNKI JWUF[TILÎFUGN� 4GKP HKUMG�

GPUKNCULG GT UXºTV GPGTIKTKM� (QT GP X¹VMQORQUVGTKPIURTQUGUU GT FGV FGTHQT GP HQTFGN ¹ H¹

DNCPFGV KPP GV OGT GPGTIKHCVVKI OCVGTKCNG� 5KFGP RTQUGUUGP GT OGUV CMVWGNN K LQTFDTWMU�

UCOOGPJGPI FGT X¹VMQORQUVGTKPIUCPNGII GT MP[VVGV VKN DGJCPFNKPI CX XCPNKI JWUF[TILÎFUGN�

XCT FGV OGUV PºTNKIIGPFG K X¹TG HQTUÎM ¹ UCOMQORQUVGTG HKUMGGPUKNCULGP OGF JWUF[TILÎFUGN

CX UVQTH½ 
DNCWVILÎFUGN��
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+ HQTDKPFGNUG OGF HQTUÎMGPG WVHÎTV R¹ 6LÎVVC DNG FGV D[IIGV QRR VQ VCPMGT� JXGT R¹ � O
�
OGF

GLGMVQTGT HQT QOTÎTKPI QI KPPRKUMKPI CX NWHV� QI UMWOMWVVGTG� .WHV VKNHÎTGU GLGMVQT K UNCPIG

R¹MQDNGV TQVCOGVGT HQT TGIWNGTKPI QI TGIKUVTGTKPI CX NWHVOGPIFG� 'LGMVQT GT VKNMQDNGV VKFUWT

HQT UV[TKPI CX I¹VKF QI RCWUG GVVGT GV TGIWNGTDCTV RTQITCO� QI UV[TKPIUGPJGV HQT JCUVKIJGV

O�O� #WVQOCVKUM VGORGTCVWTTGIKUVTGTKPI GT MQDNGV D¹FG VKN VCPMGPG QI VKN NWHV OGF WVUMTKX�

KPI CX VGORGTCVWT GP ICPI RT VKOG� 6CPMGPG VKNUGVVGU JWUF[TILÎFUGN 
DNCWVILÎFUGN� HTC UVQTHG�

DGUGVPKPIGT K PºTJGVGP QI MXGTPGV QI GPUKNGTV HKUMGCXHCNN HTC GIGV QRRFTGVVUCPNGII�

8¹VMQORQUVGTKPIURTQUGUUGPG K HQTUÎMGV JCT UQO TGIGN I¹VV ����� FCIGT� &GVVG GT PQG NGPITG

VKF GPP GP XKNNG MLÎTV GP XCPNKI MQORQUVGTKPIURTQUGUU HQT VKNNCIKPI CX ILÎFUGN K RTCMUKU�

�TUCMGP GT CV XK ÎPUMGV ¹ UG JXQTFCP WVXKMNKPIGP K VGORGTCVWT� MLGOKUM KPPJQNF QI HGKVV

GPFTGV UGI K NÎRGV CX RTQUGUUGP HQT UGPGTG ¹ XKVG R¹ JXKNMGV VTKPP RTQUGUUGP DWTFG UVQRRGU HQT

¹ KXCTGVC PºTKPIUUVQHHGPG DGUV OWNKI QI UCOVKFKI QRRP¹ PÎFXGPFKI J[IKGPKUGTKPI� /GF

FGPPG OGVQFGP GT RTQUGUUGP MLÎTV OGF HÎNIGPFG DNCPFKPIUHQTJQNF OGNNQO JJX HKUMGGPUKNCULG

QI JWUF[TILÎFUGN 
K ��� ������ ������ ������ ������ ����� 
HNGTG�� ����� QI ������

�TUCMGP VKN DTWM CX HNGTG WNKMG DNCPFKPIUHQTJQNF NKIIGT FGNU K ¹ UG JXQTFCP UGNXG RTQUGUUGP

HQTNÎRGT� FGNU K RTQFWMULQP CX ILÎFUGN VKN XGMUVHQTUÎM HQT ¹ UG XKTMPKPIGP CX WNKM OGPIFG�

KPPDNCPFKPI QI QIU¹ OGF VCPMG R¹ RTCMVKUM WVP[VVGNUG� KFGV VKNICPIGP R¹ CXHCNN MCP XCTKGTG

O[G HQT WNKMG DTWM�

����� 6ÎTTMQORQUVGTKPI

(QT MQORQUVGTKPI CX GP VÎTT OCUUG MTGXGU FGV CV HKUMGCXHCNNGV 
GPUKNCULGP� DNKT DNCPFGV OGF

GV VÎTV OGFKWO� + X¹TG MQORQUVGTKPIUHQTUÎM DNG HKUMGGPUKNCULG DNCPFGV OGF VQTX WVRTÎXF� +

VKNNGII DNG FGV K XGMUVHQTUÎM QIU¹ WVRTÎXF MQORQUVGTV HKUMGGPUKNCULG QI DCTM�

'P VÎTTMQORQUVGTKPIURTQUGUU HQT FGVVG HQTUÎMUHQTO¹N GT CXJGPIKI CX OWNKIJGVGP VKN ¹ HÎNIG

GP RTQUGUU CX GV IKVV OCVGTKCNG HTC UVCTV VKN UVQRR� &GV DNG FGTHQT MQPUVTWGTV � UVM� �� N

HGTOGPVQTGT FGT GP JCFFG MQPVTQNN QXGT FGP �DCVEJ� UQO DNG NCIV KPP OJV NWHVVKNICPI� VGORG�

TCVWT O�O� (QT ¹ WPPI¹ HQT UVQT XCTOGHQTUMLGNN OGNNQO MLGTPG QI [VVGTMCPV K OCVGTKCNGV DNG

HGTOGPVQTGPG KUQNGTV� &GV GT MQDNGV VKN GP XCPNKI NWHVMQORTGUUQT HQT NWHVVKNICPI QI VGORGTC�

VWTUQPFGT HQT CWVQOCVKUM TGIKUVTGTKPI CX VGORGTCVWT� 6GORGTCVWTGP DNG TGIKUVTGTV D¹FG

ÎXGTUV K MQORQUVOCUUGP� PºT DWPPGP QI K NWHVC WV HTC MQORQUVOCUUGP� K VKNNGII VKN

TQOVGORGTCVWT�

5KFGP D¹FG HKUMGGPUKNCULG QI VQTX K WVICPIURWPMVGV JCT NCX R* XKUVG FGV UGI PÎFXGPFKI OGF

VKNUGVVKPI CX MCNM HQT ¹ H¹ GV OKNLÎ UQO XCT VKNHTGFUUVKNNGPFG HQT OKMTQQTICPKUOGPG� $NCPF�

KPIGP UQO DNG NCIGV DGUVQ CX EC� �� � 
XQNWO� HKUMGGPUKNCULG QI �� � VQTX� /CVGTKCNGV DNG

OGMCPKUM DNCPFGV K GP UGOGPVDNCPFGT�

+ VKNNGII VKN VÎTTMQORQUVGTKPI WPFGT MQPVTQNNGTVG HQTJQNF DNG FGV QIU¹ ILQTV GP VGUV CX OGT

VTCFKULQPGNN WVGPFÎTU MQORQUVGTKPI K JCWI GNNGT TCPMG� + HQTDKPFGNUG OGF TCPMGMQORQUVGTKPI

CX UCWGVCNNG 
JCTFVTCORGV UCWGILÎFUGN QI UVTÎ� UQO TGIGN JCNO� HTC HQTUMKPIUUVCULQPGPU

JWUF[THQTUÎM MP[VVGV XK FGVVG VKN RTQULGMVGV HQT ¹ UG R¹ JXKNMG VGORGTCVWTGT UQO DNG QRRP¹FF

XGF KPPDNCPFKPI CX HKUMGGPUKNCULG K VCNNGP� &GV DNG QIU¹ NCIV GP TCPMG OGF TGKP VQTX KPP�

DNCPFGV HKUMGGPUKNCULG� &GNGT CX TCPMGPG DNG KUQNGTV OGF JCNO� &GV DNG NCIV RNCUV QXGT
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TCPMGPG OGF HKUMGGPUKNCULG� &GV O¹ RTGUKUGTGU CV FGVVG HQTUÎMGV DNG UGVV R¹ UQO GV

GMURGTKOGPV HQT ¹ H¹ MNCTNCIV QO OGVQFGP MCP GIPG UGI�

/¹NGV XCT ¹ UG QO GP OGT VTCFKULQPGNN MQORQUVGTKPI XKNNG HWPIGTG QI VKNHTGFUUVKNNG FG

PÎFXGPFKIG MTCX VKN J[IGPKUGTKPI� MQUVPCF� CPXGPFGNUG QI QO FGV XCT GP OKNLÎOGUUKI

HQTUXCTNKI OGVQFG� &G TGIKUVTGTKPIGT UQO DNG VCVV XCT VGORGTCVWTGP JJX �� QI �� EO KPP K

MQORQUVTCPMGP� CPCN[UG CX PºTKPIUKPPJQNF XGF UVCTV� WPFGT MQORQUVGTKPIGP QI HÎT GP

GXGPVWGNN CPXGPFGNUG CX MQORQUVGP�

��� 4GUWNVCVGT

����� 5COOGPUGVPKPI CX GPUKNCULG QI JWUF[TILÎFUGN

(KUM� QI FGTOGF HKUMGGPUKNCULG� JCT GV JÎ[V KPPJQNF CX FG XKMVKIUVG RNCPVGPºTKPIUUVQHHGT�

$¹FG OGF VCPMG R¹ DTWM CX GPUKNCULG FKTGMVG UQO PºTKPIUUVQHH QI UQO WVICPIUOCVGTKCNG HQT

MQORQUVGTKPIURTQUGUUGT GT FGV VCVV GP TGMMG CPCN[UGT CX TGKP HKUMGGPUKNCULG HQT ¹ MNCTNGIIG

KPPJQNFGV CX FG CMVWGNNG PºTKPIUUVQHH QI GPFGN CPFTG� TGNGXCPVG DGUVCPFFGNGT� 0GFGPHQT GT

UCVV QRR GP UCOOGPNKIPKPI OGNNQO ILGPPQOUPKVVUVCNN CX GPFGN XKMVKIG RNCPVGPºTKPIUUVQHHGT K

HKUMGGPUKNCULG QI UVQTHGILÎFUGN� #NNG VCNN GT R¹ X¹VXGMVDCUKU�

#PCN[UGTVG PºTKPIUUVQHHGT� (KUMGGPUKNCULG *WUF[TILÎFUGN

6ÎTTUVQHH� �� ���� ���

(GKVV� � ���� ����

0KVTQIGP 
VQVCN�� � ���� ����

(QUHQT 
2�� I�MI ���� ����

-CNKWO 
-�� I�MI ���� ����

/CIPGUKWO 
/I�� I�MI ���� ����

-CNUKWO 
%C�� I�MI ���� ����

0*��0 
COOQPKWO�� � ���� ����

R* ��� ���


0CVTKWO� I�MI ��� ��� �


-NQTKF� OI���� I� �� �

� + � CX RTÎXGPG


 � � DCUGTGT UGI R¹ GP RTÎXG�
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(KUMGGPUKNCULG JCT GV JÎ[V PKVTQIGPKPPJQNF 
0� � EC� �� ICPIGT JÎ[GTG GPP XCPNKI

DNCWVILÎFUGN HTC UVQTHG� (QUHQTKPPJQNFGV 
2� GT ��� ICPIGT JÎ[GTG� OGPU MCNKWOKPPJQNFGV


-� NKIIGT QOVTGPV R¹ PKX¹ OGF JWUF[TILÎFUGN� � VQPP HKUMGGPUKNCULG KPPGJQNFGT FGTOGF

EC� �� MI 0� EC� ��� MI 2 QI XGN � MI -� 'VVGT RNCPVGPGU DGJQX HQT PºTKPI XKN

HQTJQNFGV OGNNQO 0 QI 2 XºTG CMUGRVCDGNV� OGPU FGV GT MNCTV HQT NKVG - FGTUQO

HKUMGGPUKNCULG UMWNNG P[VVGU UQO GPGUVG ILÎFUGN GNNGT JXKU CPFGNGP CX HKUMGGPUKNCULG GT

JÎ[�

(GKVVKPPJQNFGV K HKUMGGPUKNCULGP GT JÎ[ � EC� �� � OQV EC� ��� � K XCPNKI DNCWVILÎFUGN� &GV

JÎ[G HGKVVKPPJQNFGV ILÎT FGV XCPUMGNKI ¹ MWPPG CPDGHCNG WDGJCPFNGV HKUMGCXHCNN VKN DTWM R¹

LQTFCTVGT UQO HTC HÎT JCT XCPUMGNKIG KPHKNVTCULQPUHQTJQNF� UQO O[T QI NGKTLQTF� 5COVKFKI GT

HGKVVKPPJQNFGV ¹TUCMGP VKN FGP XCTOGOGPIFGP UQO QRRP¹U K MQORQUVGTKPIURTQUGUUGP � FGV GT

�GPGTIKGP� VKN OKMTQQTICPKUOGPG QI OGFHÎTGT GP UVQT CMVKXKVGV CX FKUUG QI FGTOGF GP JÎ[

VGORGTCVWT�

����� 8¹VMQORQUVGTKPI

6GORGTCVWTWVXKMNKPIGP K X¹VMQORQUVGTKPIURTQUGUUGP XKUVG CV UGNX OGF GP TGNCVKXV NKVGP

KPPDNCPFKPI CX HKUMGGPUKNCULG K JWUF[TILÎFUNC DNG FGV GP OCTMGTV VGORGTCVWTUVKIPKPI�

6GORGTCVWTGP MQO WPFGT MQPVTQNNGTVG HQTJQNF QRR K �����° % R¹ FG X¹VMQORQUVGTKPIU�
RTQUGUUGT UQO DNG MLÎTV OGF GP XCTKGTGPFG CPFGN CX HKUMGGPUKNCULG� 8¹VMQORQUVGTKPI CX DCTG

JWUF[TILÎFUGN IC GP VGORGTCVWTVQRR R¹ �����°%�

(KIWTGP PGFGPHQT XKUGT VGORGTCVWTWVXKMNKPIGP K GPFGN RTQUGUUGT� (QTJQNFGV OGNNQO

JWUF[TILÎFUGN QI HKUMGGPUKNCULG UV¹T QRRHÎTV VKN JÎ[TG HQT FG GPMGNVG VGORGTCVWTMWTXGT�
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4GUWNVCVGPG UCOUXCTVG IQFV OGF FG VGORGTCVWTGT UQO DNG QRRP¹FF K UVQTUMCNC MQORQUVGT�

KPIUVCPM K FG KPPNGFGPFG HQTUÎM VKN RTQULGMVGV WVHÎTV XGF 8CN NCPFDTWMUUMQNG 
5VCVWUTCRRQTV

����� 4WDKPRTQULGMVPT� ����

R* K WVICPIUOCVGTKCNGV HQT MQORQUVGTKPIURTQUGUUGPG XCTKGTVG OGF CPFGNGP CX HKUMGGPUKNCULG�

(KUMGGPUKNCULG JCT GP R* R¹ EC ���� OGPU FGV HQT JWUF[TILÎFUGN NKIIGT R¹ EC� ���� &GVVG

OGFHÎTGT CV R* K DNCPFKPIGP DNKT NCXGTG LQ JÎ[GTG CPFGNGP CX HKUMGGPUKNCULG GT� (QT CNNG

DNCPFKPIUHQTJQNFGPG UVGI KOKFNGTVKF R* K NÎRGV CX RTQUGUUGP UNKM CV MQORQUVGP XGF WVVCM

JCFFG GP R* R¹ EC� �� 7VXKMNKPIGP CX R* K RTQUGUUGP XCTKGTVG PQG� )GPGTGNV UVGI R* PQG

TCUMGTG K UCOMQORQUVGTKPIGT OGF NCXV KPPJQNF CX HKUMGGPUKNCULG�
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(KIWT �� R*�WVXKMNKPIGP K HKTG X¹VMQORQUVGTKPIURTQUGUUGT

0ºTKPIUKPPJQNFGV K DNCPFKPIGPG IC GP ÎMPKPI CX PKVTQIGP 
0� QI HQUHQT 
2� OGF ÎMGPFG

KPPDNCPFKPI CX HKUMGGPUKNCULG� OGPU MCNKWOOGPIFGP 
-� XCT UVCDKN� &GV UQO JCFFG UVÎTUV

KPVGTGUUG XCT KOKFNGTVKF JXQTFCP 0 GPFTGV UGI ILGPPQO RTQUGUUGP� D¹FG VCR CX 0 
K ICUU�

HQTO� QI QOFCPPKPI CX 0� 6CR CX 0 XKUVG UGI ¹ JC PºT UCOOGPJGPI OGF VGORGTCVWTPKX¹

QI VGORGTCVWTWVXKMNKPI� + FG MQORQUVGTKPIUHQTNÎR FGT VGORGTCVWTGP QXGTUVGI ��° % 
�����°
%� XCT VCRGV R¹ ����� �� + HKIWT � GT FGVVG DNCPFKPIGPG ����� 
#UU� QI ������ 5VÎTUVGFGNGP

CX VCRGV MQO FC K UNWVVGP CX MQORQUVGTKPIURTQUGUUGP� + FG MQORQUVGTKPIUHQTNÎR FGT OCMUK�

OWOUVGORGTCVWTGP XCT WPFGT ��° % 
�����° %� DNG FGV TGIKUVTGTV OKPKOCNG VCR� + VKNNGII DNG
FKUUG MQORQUVGTKPIURTQUGUUGPG CXUNWVVGV OGPU VGORGTCVWTGP HQTVUCVV XCT JÎ[ 
 ��° %��
#PFGNGP CX 0 K HQTO CX COOQPKWO 
0*� � UVGI K NÎRGV CX RTQUGUUGP� #OOQPKWO GT 0 K GP

HQTO UQO GT NGVV VKNILGPIGNKI HQT RNCPVGPG� OGP UQO UCOVKFKI VCRGU NGVV� (QT FG MQORQUVGT�

KPIUHQTNÎR UQO JCFFG VCR CX 0� XCT FGV QIU¹ GP PGFICPI K 0*� R¹ UNWVVGV CX MQORQUVGTKPIU�

RTQUGUUGP�
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Utvikling av N-innhold
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20/80 NH4-N

35/65 Kjeld.-N

35/65 NH4-N

40/60 Kjeld.-N

40/60 NH4-N

(KIWT �� 7VXKMNKPI CX VQVCN�0 QI 0*� K HKTG X¹VMQORQUVGTKPIURTQUGUUGT�

/GPIFGP CX 2 QI - GT UVCDKN K RTQUGUUGP�

(QT RTCMVKUM DTWM GT FGV P[VVKI ¹ XKVG KPPJQNFGV CX PºTKPIUUVQHHGT K ILÎFUNC�6CDGNNGP

PGFGPHQT XKUGT PºTKPIUUCOOGPUGVPKPIGP K MI K GVV VQPP CX WNKMG DNCPFKPIUHQTJQNF CX

HKUMGGPUKNCULG QI JWUF[TILÎFUGN GVVGT CV DNCPFKPIGP GT HGTFKIMQORQUVGTV� 8GTFKGPG GT

UCOOGPNKIPGV OGF XGTFKGPG K X¹VMQORQUVGTKPI CX MWP JWUF[TILÎFUGN 
�������

0ºTKPIUUVQHHGT (KUMGGPUKNCULG 
���*WUF[TILÎFUGN 
��

����� ����� ����� �����

0KVTQIGP 
0�� MI ��� ��� ��� ����

(QUHQT 
2�� MI ���� ���� ���� ����

-CNKWO 
-�� MI ��� ��� ��� ���

/CIPGUKWO 
/I�� MI ���� ���� ���� ����

-CNUKWO 
%#�� MI ���� ���� ���� ����

(GKVV� MI ���� ��� ��� ����

6ÎTTUVQHH� � ��� ��� ��� ����


#PVCNN RTÎXGT � � � ��

R* HQT CNNG FKUUG DNCPFKPIGPG N¹ R¹ ������� HQT HGTFKIMQORQUVGTV OCUUG�
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(GKVVKPPJQNFGV XKUVG GP OCTMGTV PGFICPI K NÎRGV CX RTQUGUUGPG� &GVVG XCT HQTÎXTKI XGPVGV WV

HTC FGP UVQTG OKMTQDKGNNG CMVKXKVGVGP� &GV UQO GT XGTFV ¹ OGTMG UGI GT KOKFNGTVKF UVÎTTGNUGP

R¹ TGFWMULQPGP� (QT ��������DNCPFKPIGP GT TGFWMULQPGP MQOOGV PGF R¹ PKX¹ OGF HGKVV�

KPPJQNFGV K XCPNKI DNCWVILÎFUGN GVVGT � WMGT� /GF UVÎTTG CPFGN CX HKUMGGPUKNCULG� QI FGTOGF

JÎ[GTG HGKVVKPPJQNF� GT FGV UQO HQTXGPVGV GV JÎ[GTG PKX¹� OGP QIU¹ JGT GT HGKVVKPPJQNFGV

UXºTV NCXV GVVGT � WMGTU MQORQUVGTKPI� 4GFWMULQPGP XCTKGTVG QIU¹ GVVGT JXQT NGPIG MQORQUV�

GTKPIURTQUGUUGP R¹IKMM QI QOUGVPKPIUJCUVKIJGVGP� FGV XKN K RTCMUKU UK VGORGTCVWTPKX¹GV� (QT

FG DNCPFKPIGT UQO K WVICPIURWPMVGV JCFFG GV NCXGTG KPPJQNF CX HGKVV 
����� � KPPDNCPFKPI

CX HKUMGGPUKNCULG� XCT TGFWMULQPGP K HGKVVKPPJQNF QRRVKN ������� *Î[GTG KPPDNCPFKPI CX

GPUKNCULG QI MQTVGTG MQORQUVGTKPIUVKF TGFWUGTVG HGKVVKPPJQNFGV OGF �������

����� 6ÎTTMQORQUVGTKPI

6GORGTCVWTWVXKMNKPIGP QI JÎ[GUVG QRRP¹FFG VGORGTCVWT XCT PQG HQTUMLGNNKI K HGTOGPVQTGPG�

5QO GMUGORGN PGXPGU VGORGTCVWTTGUWNVCVGPG K PQGP VÎTTMQORQUVGTKPIGT�

(GTOGPVQT + JCFFG OCZ VGORGTCVWT R¹ ����° % 
K VGORGTCVWTUQPFGP PºT DWPP� ����°�� OGP
JCFFG VQ OCTMGTVG VQRRGT K NÎRGV CX RTQUGUUGP� (GTOGPVQT ++ JCFFG GP VGORGTCVWTVQRR R¹

����° % 
DWPP� ����° %�� 5COVKFKI OGF FKUUG VQ DNG FGV MLÎTV VQ HGTOGPVQTGT OGF OGFKUKP�
JQNFKI CXHCNN K HQTDKPFGNUG OGF CPVKDKQVKMCFGNGP CX RTQULGMVGV� *Î[GUVG VGORGTCVWTGT UQO

DNG QRRP¹FF K FKUUG XCT� (GTOGPVQT +++ 
6TKDTKUUGPOGFKUKPGTV CXHCNN�� ����° % ÎXGTUV QI
����° % PºT DWPPGP� (GTOGPVQT +8 
QMUQNKPU[TGJQNFKI CXHCNN� ����° ÎXGTUV QI ����° % PºT
DWPPGP�

0�KPPJQNFGV K OCVGTKCNGV GPFTGV UGI NKVG K RTQUGUUGP� -LGNFCJN�0 K FG VQ HGTOGPVQTGPG DNG

O¹NV VKN JJX ���� � QI ���� � XGF UVCTV QI ���� � QI ���� � GVVGT EC� GP WMGU NCITKPI

GVVGT CXUNWVPKPI� (QT DGIIG XCT 0*��0 CPFGNGP ��������� � D¹FG XGF UVCTV QI UNWVV� OGPU

FGP WPFGT RTQUGUUGP N¹ R¹ ��������� �� 0QTOCNV UMWNNG GP HQTXGPVG GP PGFICPI K -LGNFCJN�

0 K NÎRGV CX RTQUGUUGP� +PIGP GNNGT UO¹ GPFTKPIGT MCP UM[NFGU GPFTKPI CX XQNWOXGMV�

GXGPVWGNV WVVCMU� GNNGT CPCN[UGOGVQFGP� 7V QXGT FGVVG GT FGV XCPUMGNKI ¹ IK PQGP HQTMNCTKPI�

4CPMGMQORQUV CX UCWGVCNNG XCT NCIV VKFNKIGTG QI MQORQUVGTKPIURTQUGUUGP XCT MQOOGV IQFV

KICPI HQT FGP FGNGP UQO KMMG KPPGJQNFV HKUMGGPUKNCULG� + VKNNGII VKN CV KPPDNCPFKPIGP CX

GPUKNCULG K FGP GVCDNGTVG UCWGVCNNG�MQORQUVGP UMLGFFG R¹ GV UGPV UVCFKWO� XCT FGV GP URGUKGNN

MCNF XºTV[RG K QMVQDGT ���

&GV DNG TGIKUVTGTV VGORGTCVWT R¹ HNGTG UVGFGT K TCPMGP QI R¹ VQ F[R� 6GORGTCVWTGP K

MQORQUVGP UQO DGUVQ CX UCWGVCNNG QI HKUMGGPUKNCULG 
KUQNGTV� N¹ R¹ EC� ��° % K GP RGTKQFG�
OGPU FGP GVCDNGTVG UCWGVCNNGMQORQUVGP 
KUQNGTV OGF JCNO� JCFFG VGORGTCVWTGT R¹ OGNNQO ��

QI ��° R¹ FGV JÎ[GUVG� &GV XCT TGNCVKXV UO¹ HQTUMLGNNGT R¹ �� QI �� EO F[R K FGP KUQNGTVG
MQORQUVGP� 'P P[NCIV MQORQUV CX VQTX QI HKUMGGPUKNCULG JCFFG GP LGXP VGORGTCVWTUVKIPKPI

VKN MPCRV ��°% GVVGT �� FCIGT�
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��� &KUMWULQP

����� 8¹VMQORQUVGTKPI

5COOGPJGPIGP VGORGTCVWT�R*�PKVTQIGPQOUGVPKPI

6GORGTCVWTWVXKMNKPIGP GT PQG HQTUMLGNNKI K RTQUGUUGPG� UQO HKIWT � XKUGT� OGF GP PQG

TCUMGTG UVKIPKPI K DNCPFKPIGPG OGF NCXGUV KPPJQNF CX HKUMGCXHCNN 
����� QI ������ QI

FGTOGF GP VKFNKIGTG MWNOKPGTKPI� 7NKMJGVGP NKIIGT UCPPU[PNKIXKU RTKOºTV K WNKM WVXKMNKPI CX

R* K RTQUGUUGPG� 8GF NCX R* � FXU FG DNCPFKPIGPG OGF OGUV GPUKNCULG � XKN GP D¹FG JC GV

OKPFTG URGMVGT CX OKMTQQTICPKUOGT QI NGXGXKNM¹TGPG XKN XºTG OKPFTG IWPUVKIG� &GTOGF XKN

GHHGMVKXKVGVGP XºTG OKPFTG� PQG UQO OGFHÎTGT GP PQG NCPIUQOOGTG VGORGTCVWTUVKIPKPI�

'PFTKPI CX R* K NÎRGV CX RTQUGUUGP MQOOGT RTKOºTV CX QOFCPPKPI CX QTICPKUM 0 VKN 0*��

0� &GVVG GT GP CMUGNGTGTGPFG GHHGMV HQTFK QOFCPPKPI VKN VKN 0*��0 OGFHÎTGT ÎMV R*�

UCOVKFKI UQO ÎMV R* R¹UM[PFGT QI HQTUVGTMGT FCPPGNUGP CX 0*��0�

6GORGTCVWT QI R* R¹XKTMGT D¹FG HQTJQNFGV OGNNQO QTICPKUM 0 QI 0*��0� OGNNQO 0*��0

QI 0*��0 QI VCR CX PKVTQIGP K HQTO CX 0*��0� (QT ����� � DNCPFKPIGP JQNFV FGV VQVCNG

0�KPPJQNFGV 
-LGNFCJN�0� UGI TGNCVKXV UVCDKN K FG VQ HÎTUVG WMGPG� OGPU QOFCPPKPIGP VKN 0*��

0 ÎMVG XGF ÎMPKPI CX R* QI VGORGTCVWT� 5PCWV � WMGT GVVGT QRRUVCTV DNG FGV TGIKUVTGTV GP

PGFICPI K -LGNFCJN�0� GP PGFICPI UQO HQTVUCVVG VKN RTQUGUUGP DNG CXUNWVVGV � WMGT GVVGT QRR�

UVCTV QI UQO K HÎTUVG TGMMG UM[NFGU VCR K HQTO CX 0*��0 XGF JÎ[V R*� QI VGORGTCVWTPKX¹�

(QT ����� DNCPFKPIGPG XCT PGFICPIGP K 0�KPPJQNF TGNCVKXV LGXPV HQTFGNV QXGT FG VTG WMGPG

RTQUGUUGP IKMM� GMUGORGNXKU IKMM FGP GPG HTC ���� � 0�KPPJQNF XGF UVCTV QI ���� �� ����

� QI ���� � GVVGT JJX �� �� QI � WMGT� �TUCMGP VKN HQTUMLGNNGP NKIIGT UCPPU[PNKIXKU K CV R*�

QI VGORGTCVWTUVKIPKPIGP UVCTVGV VKFNKIGTG� FGTOGF HKMM QIU¹ QOFCPPKPIGP VKN 0*��0 QI VCR

CX COOQPKCMM GP VKFNKIGTG UVCTV QI GV LGXPGTG HQTNÎR� (QTNÎRGV CX RTQUGUUGPG XCT FGTOGF

PQG HQTUMLGNNKI� + CNNG MQORQUVGTKPIGP XCT FGV GP XKUU TGFWMULQP K PKVTQIGPKPPJQNFGV� HQT FG

OGF UVÎTUV VCR QRRVKN ����� � TGFWMULQP� 2TQUGUUGPG MWPPG XºTV UVCPUGV VKFNKIGTG HQT ¹

KXCTGVC GP UVÎTTG FGN CX PºTKPIGP QI UCOVKFKI QRRP¹FF PÎFXGPFKI ITCF CX J[IKGPKUGTKPI�

#PFTG HQTJQNF

6GORGTCVWTWVXKMNKPI QI �PKX¹ CXJGPIGT QIU¹ CX CPFTG HCMVQTGT� &KUUG HCMVQTGPG MCP XºTG

OGF QI UV[TG VGORGTCVWTGP VKN ÎPUMGV PKX¹�

� .WHVOGPIFGP UQO VKNHÎTGU � XGF VKNHÎTUGN CX NWHV WVQXGT FGV DGJQXGV OKMTQQTIC�

PKUOGPG JCT HQT UKP CMVKXKVGV MCP FGP JC PGFMLÎNGPFG XKTMPKPI R¹ RTQUGUUGP�

/QVUCVV XKN HQT NKVG NWHV OGFHÎTG NCXGTG OKMTQDKGNN CMVKXKVGV�

� 6GORGTCVWTGP R¹ NWHV UQO VKNHÎTGU � FGTUQO GP JCT HQTXCTOKPI R¹ NWHVGP XKN FGVVG

OGFHÎTG JÎ[GTG VGORGTCVWT K RTQUGUUGP�

� (QTJQNFGV OGNNQO GLGMVQTGPU I¹VKF QI RCWUGVKF � IGPGTGNV XKN GP MWPPG TGFWUGTG

VGORGTCVWTPKX¹GV XGF ÎMV RCWUGVKF K HQTJQNF VKN I¹VKF�

� *CUVKIJGV R¹ GLGMVQT

� +UQNGTKPI CX VCPM FGTUQO ÎPUMGV GT ¹ JGXG VGORGTCVWTGP K RTQUGUUGP�

&GV GT XCPUMGNKI ¹ WPPI¹ VCR CX 0 K ICUUHQTO WPFGT GP UNKM X¹VMQORQUVGTKPIURTQUGUU FGT FGV

UVKNNGU UVQTG MTCX VKN JÎ[ VGORGTCVWT HQT ¹ QRRP¹ PÎFXGPFKI J[IKGPKUGTKPI� &GTUQO GP JCT GP

NWMMGV VCPM� GNNGT R¹ CPPGP O¹VG MQPVTQNN QXGT NWHVC UQO MQOOGT WV HTC RTQUGUUGP� GT FGV
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OWNKI ¹ HCPIG QRR GP FGN CX VCRGV� 2¹ 6LÎVVC DNG FGV DTWMV DKQHKNVGT WPFGT PQGP CX X¹VMQO�

RQUVGTKPIURTQUGUUGPG� 'P CPCN[UG CX FGVVG DKQHKNVTGV XKUVG CV FGV K NÎRGV CX � FCIGT WPFGT

RTQUGUUGP HCPIGV QRR GP IQF FGN 0 K HQTO CX 0*� 
HTC ���� VKN ���� ��� 8CN NCPFDTWMUUMQNG

JCT R¹ UKP X¹VMQORQUVGTKPIUVCPM OQPVGTV D¹FG MQPFGPUGTKPIUWVUV[T QI DKQHKNVGT HQT ICUUGP

HTC RTQUGUUGP� &GVVG DNG K HÎTUVG TGMMG ILQTV HQT ¹ TGFWUGTG NWMV� OGP XKN QIU¹ JC GP MNCT

HQTFGN OJV� ¹ KXCTGVC PKVTQIGP�

#PFGNGP CX HKUMGGPUKNCULG DÎT XºTG U¹RCUU JÎ[ CV FGV DNKT PQM GPGTIK 
K FGVVG VKNHGNNGV HGKVV� VKN

¹ QRRP¹ GP VGORGTCVWT UQO VKNHTGFUUVKNNGT MTCXGV VKN J[IGPKUGTKPI� + UVQTUMCNC GT FGV ILQTV

HQTUÎM OGF PGF VKN EC� �� � KPPDNCPFKPI CX HKUMGGPUKNCULG QI QRRP¹FF VGORGTCVWTGT R¹ TWPFV

��u %� + X¹VMQORQUVGTKPIUVCPM K X¹TG HQTUÎM DNG FGV QRRP¹FF XGN ��u % XGF DTWM CX �� �

HKUMGGPUKNCULG QI �� � JWUF[TILÎFUGN� &GVVG V[FGT R¹ CV GP WVGP RTQDNGOGT MCP I¹ PGF VKN

����� � KPPDNCPFKPI QI NKMGXGN H¹ IQF PQM J[IKGPKUGTKPI CX CXHCNNGV�

����� 6ÎTTMQORQUVGTKPI

6ÎTTMQORQUVGTKPI K HGTOGPVQT IC VKNFGNU CMUGRVCDNG VGORGTCVWTGT� ULÎN QO XCTKCULQPGP

OGNNQO WNKMG UVGFGT K VCPMGPG HQT PQGP RTQUGUUGT XCT XGN UVQT� 6ÎTTMQORQUVGTKPI WPFGT

MQPVTQNNGTVG DGVKPIGNUGT XKN KOKFNGTVKF MTGXG CPNGII UQO GT WCMVWGNNG R¹ I¹TFUDTWM�

'THCTKPIGT HTC UNKMG CPNGII K 0QTIG UQO JCT DCUGTV ÎMQPQOKGP R¹ OQVVCM CX CXHCNN V[FGT R¹

CV FGV GT XCPUMGNKI ¹ H¹ IQF PQM ÎMQPQOK K FTKHVGP� 'V UNKMV CPNGII O¹ QIU¹ DCUGTG UGI R¹

LGXPNKI VKNHÎTUGN CX TGNCVKXV UVQTG OGPIFGT CXHCNN� /GF UVGTM HCNN K CXHCNNUOGPIFGP UQO XK JCT

QRRNGXF K FG UGPGTG ¹T� DNKT FGV GPFC XCPUMGNKIGTG ¹ HQTUXCTG FTKHVGP� /GVQFGP MCP

KOKFNGTVKF XºTG CMVWGNN XGF DGJCPFNKPI UCOOGP OGF CPPGV MQOOWPCNV CXHCNN� H�GMU�

MNQCMMUNCO� -NQCMMUNCO O¹ DGJCPFNGU HQTUMTKHVUOGUUKI� QI WVILÎT QHVG UVQTG OGPIFGT�

4CPMGMQORQUVGTKPI ICX QIU¹ TGNCVKXV JÎ[G VGORGTCVWTGT� 5KMMGTJGVGP HQT ¹ QRRP¹

CMUGRVCDNG VGORGTCVWTGT K JGNG MQORQUVOCUUGP GT KOKFNGTVKF KMMG IQF PQM� &GV GT FGUUWVGP

XCPUMGNKI ¹ JC MQPVTQNN OGF CXTGPPKPI HTC TCPMG GNNGT JCWIMQORQUV� 5NKM MQORQUVGTKPI K

JWU GNNGT R¹ HCUV FGMMG OGF VCM QXGT XKN DNK WHQTJQNFUOGUUKI F[TV� -QORQUVGTKPIURTQUGUUGP

MTGXGT FGUUWVGP GPVGP VKNICPI R¹ UCWGVCNNG GNNGT GV VÎTTOGFKWO UQO VQTX GNNGT DCTM�
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� 8'-56(145¦-

��� /GVQFGT

����� )GPGTGNV

/GF DCMITWPP K FG WNKMG DGJCPFNKPIURTQUGUUGT DNG FGV RTQFWUGTV WNKMG V[RGT ILÎFUGN HQT ¹ UG

JXQTFCP RNCPVGPG WVP[VVGV PºTKPIUUVQHHGPG QI JXQTFCP FG WNKMG ILÎFUGNV[RGPG XKTMGV KPP R¹

CXNKPIUOGPIFG QI CPFTG HQTJQNF UCOOGPNKIPGV OGF OGT VTCFKULQPGNNG ILÎFUGNUNCI� &GV GT

ILQTV XGMUVHQTUÎM D¹FG K XGMUVJWU 
FTKXJWU� QI R¹ HTKNCPF� 8GMUVJWUHQTUÎMGPG 
(WTGPGUGV� QI

HTKNCPFUHQTUÎMGPG 
6LÎVVC� DNG ILGPPQOHÎTV K ���� QI �����

8GMUVHQTUÎMGPG DNG WVHÎTV OGF WNKMG RNCPVGMWNVWTGT� + JXGTV HQTUÎM DNG WNKMG ILÎFUGNV[RGT

QI�GNNGT WNKMG ILÎFUNKPIUPKX¹ UCOOGPNKIPGV� )LÎFUGNOGPIFGPG CX FG QTICPKUMG ILÎFUGN�

UNCIGPG UQO DNG VKNUCVV DNG DGTGIPGV WV HTC CPCN[UGVCNN HQT -LGNFCJN�0 
VQVCNKPPJQNFGV CX

QTICPKUM PKVTQIGP�� &GTOGF DNG FGV HQT JXGTV ILÎFUGNPKX¹ VKNUCVV NKM OGPIFG 0 HTC FG WNKMG

ILÎFUGNUNCI� 0KVTQIGP DNG XCNIV UQO UVCPFCTF HQTFK FGVVG PºTKPIUUVQHHGV JCT OGUV ¹ UK HQT

RNCPVGXGMUVGP QI HQTFK 0 K NKVGP ITCF HQTGMQOOGT FKTGMVG VKNILGPIGNKI HQT RNCPVGPG K

LQTFUOQPPGV� 'P XKN FGTHQT H¹ FGV UKMTGUVG WVUNCI R¹ RNCPVGXGMUVGP XGF ¹ XCTKGTG VKNHÎTV

OGPIFG 0� (QT JCPFGNUILÎFUNC UQO DNG XCNIV VKN UCOOGPNKIPKPI 
�������� DNG VKNHÎTV

ILÎFUGNOGPIFG DGTGIPGV WV HTC QRRN[UV 0�KPPJQNF K ILÎFUNC 
�� ���

#XNKPIUOGPIFG QI VÎTTUVQHHRTQUGPV CX CXNKPIGP DNG PQVGTV� (ÎNIGPFG TGIKUVTGTKPIGT DNG ILQTV

K XGMUVVKFC� 5RKTGVKFURWPMV QI FGMPKPIUITCF� HCTIG R¹ RNCPVGPG 
KPFKMGTGT GXVWGNN OCPIGN R¹

PºTKPIUUVQHH�� XGMUVHTQFKIJGV� DWUMKPI� NGIFG� UM[VKPI QI CMUUVÎTTGNUG 
ILGNFGT D[II�� +

VKNNGII DNG FGV VCVV LQTFRTÎXGT HÎT QI GVVGT HQTUÎMGV QI QIU¹ VCVV WV RNCPVGRTÎXGT HQT CPCN[UG�

����� 8GMUVJWUHQTUÎM

8GMUVJWUHQTUÎMGPG DNG ILGPPQOHÎTV K -KEM�$TCWMOCPP�RQVVGT OGF VTG ILGPVCM CX JXGTV

HQTUÎMUNGFF� ,QTFV[RGP XCT GPUCTVGV� TGP OKPGTCNLQTF CX UCPF�UKNV�HTCMULQP� + VKNNGII VKN FG

TGIKUVTGTKPIGT UQO GT PGXPV QXGPHQT� DNG FGV K XGMUVJWUHQTUÎMGPG QIU¹ TGIKUVTGTV

URKTGJCUVKIJGV QI XGMUVMTCHV HÎTUV K XGMUVVKFC� -NKOCGV K XGMUVJWUGV UMWNNG KNNWUVTGTG GP

PQTOCN UQOOGTVGORGTCVWT XGF M[UVGP�

&GV DNG VQVCNV ILGPPQOHÎTV � XGMUVJWUHQTUÎM�

8GMUVJWUHQTUÎM � R¹ D[II 
UQTV� $COUG� QOHCVVGV � WNKMG ILÎFUGNPKX¹ K VKNNGII VKN ��NGFFGV

QI HÎNIGPFG ILÎFUGNV[RGT�

8¹VMQORQUVGTV HKUMGGPUKNCULG 
�� ���JWUF[TILÎFUGN CX UVQTH½ 
�� ��

6ÎTTMQORQUVGTV HKUMGGPUKNCULG QI DCTM 
HTC $KQ�#MXC� 
WMLGPV UCOOGPUGVPKPI�

8CPNKI DNCWVILÎFUGN HTC UVQTH½

*CPFGNUILÎFUGN �������



��

8GMUVJWUHQTUÎM � R¹ D[II JCFFG � WNKMG ILÎFUGNPKX¹ K VKNNGII VKN ��NGFF QI HÎNIGPFG

ILÎFUGNV[RGT�

4GKP HKUMGGPUKNCULG

8¹VMQORQUVGTV HKUMGGPUKNCULG�JWUF[TILÎFUGN 
�� ���� ��

8¹VMQORQUVGTV HKUMGGPUKNCULG�JWUF[TILÎFUGN 
�� ���� ��

8¹VMQORQUVGTV JWUF[TILÎFUGN 
��� ��

6ÎTTMQORQUVGTV HKUMGGPUKNCULG 
EC� �� �� QI VQTX 
EC� �� ��

*CPFGNUILÎFUGN �������

8GMUVJWUHQTUÎM � JCFFG TCKITCU UQO MWNVWT� VTG JÎUVGVKFGT CX TCKITCUGV� � WNKMG ILÎFUNKPIU�

PKX¹ QI HÎNIGPFG ILÎFUGNV[RGT�

4GKP HKUMGGPUKNCULG

8¹VMQORQUVGTV HKUMGGPUKNCULG�JWUF[TILÎFUGN 
�� ���� ��

8¹VMQORQUVGTV HKUMGGPUKNCULG�JWUF[TILÎFUGN 
�� ���� ��

8¹VMQORQUVGTV HKUMGGPUKNCULG�JWUF[TILÎFUGN 
�� ���� ��

6ÎTTMQORQUVGTV HKUMGGPUKNCULG 
EC� �� �� QI VQTX 
EC� �� ��

8CPNKI DNCWVILÎFUGN

*CPFGNUILÎFUGN �������

����� (TKNCPFUHQTUÎM

(QTUÎMGPG DNG CPNCIV R¹ GPUCTVGVG LQTFV[RGT OGF OQNF�UCPFDNCPFKPI� 4WVGUVÎTTGNUGPG XCT �

Z � O� OGF GV JÎUVGCTGCN HQT JXGT TWVG R¹ ��� Z ��� O 
HQT ¹ GNKOKPGTG MCPVXKTMPKPIGT��

-WNVWTGPG UQO DNG DGP[VVGV XCT WNKMG ITÎPPHÊTDNCPFKPIGT QI GPI�

)TÎPPHÊTHQTUÎM � � D[II QI TCKITCU � JCFFG VQ ILÎFUNKPIUPKX¹� GVV VKNUXCTGPFG �� MI 0 RT

FCC� 
�� I 0 RT TWVG� QI GVV VKNUXCTGPFG �� MI 0 RT FCC� 
�� I 0 RT TWVG�� (ÎNIGPFG

ILÎFUGNV[RGT DNG DGP[VVGV�

4GKP HKUMGGPUKNCULG

8¹VMQORQUVGTV HKUMGGPUKNCULG�JWUF[TILÎFUGN 
�� ���� ��

8¹VMQORQUVGTV HKUMGGPUKNCULG�JWUF[TILÎFUGN 
�� ���� ��

6ÎTTMQORQUVGTV HKUMGGPUKNCULG 
EC� �� �� OGF VQTX 
EC��� ��

8CPNKI DNCWVILÎFUGN� UVQTH½

*CPFGNUILÎFUGN �������

)TÎPPHÊTHQTUÎM � � D[II QI TCRU � JCFFG UCOOG ILÎFUGNPKX¹ UQO ITÎPPHÊTHQTUÎM � QI

UCOOG ILÎFUGNV[RGT� DQTVUGVV HTC XCPNKI JWUF[TILÎFUGN UQO IKMM WV K FGVVG FGNHQTUÎMGV�

&GV XCT KPIGP ILGPVCM CX HQTUÎMUNGFFGPG KPPGP FKUUG VQ FGNHQTUÎM� &KUUG VQ HQTUÎMGPG IKMM

UCOOG ¹T�

)TÎPPHÊTHQTUÎM � � D[II QI TCKITCU � JCFFG GP ILÎFUGNUV[TMG HQT JXGTV CX ILÎFUGNUNCIGPG

UQO VKNUXCTVG �� MI 0 RT FCC� )LÎFUGNV[RGPG UQO DNG DTWMV GT FG UCOOG UQO DNG DGP[VVGV K

XGMUVJWUHQTUÎM �� FXU � WNKMG ILÎFUGNV[RGT� &GVVG HQTUÎMGV JCFFG � ILGPVCM HQT JXGTV

HQTUÎMUNGFF� PQG UQO IKT GP UXºTV IQF UKMMGTJGV K OCVGTKCNGV�



��

'PIHQTUÎM � 
5WPFGMTC� DNG VKNHÎTV GP ILÎFUGNOGPIFG RT TWVG UQO VKNUXCTVG �� MI 0 RT FCC�

QO X¹TGP� 6KN QXGTILÎFUNKPI GVVGT HÎTUVGUN¹VV DNG VKNHÎTV GP OGPIFG VKNUXCTGPFG � MI 0 RT

FCC� *XGTV HQTUÎMUNGFF JCFFG � ILGPVCM� (ÎNIGPFG ILÎFUGNV[RGT DNG DGP[VVGV�

4GKP HKUMGGPUKNCULG

8¹VMQORQUVGTV HKUMGGPUKNCULG�JWUF[TILÎFUGN 
�� ���� ��

8¹VMQORQUVGTV HKUMGGPUKNCULG�JWUF[TILÎFUGN 
�� ���� ��

8¹VMQORQUVGTV JWUF[TILÎFUGN

8CPNKI DNCWVILÎFUGN

*CPFGNUILÎFUGN �������

�TGV GVVGT DNG JXGT TWVG K FGVVG HQTUÎMUHGNVGV FGNV K VQ� &GP GPG FGNGP DNG VKNHÎTV UCOOG

ILÎFUGN UQO ¹TGV HÎT� OGPU FGP CPFTG FGNGP KMMG DNG ILÎFUNC� (QTO¹NGV XCT ¹ UG R¹

XKTMPKPIGP CX CMMWOWNGTV PºTKPI HTC ¹TGV HÎT�

'PIHQTUÎM � 
(N¹VC�� &GVVG HQTUÎMGV DNG CPNCIV K GP P[GTG GPI QI OGF NKVV OKPFTG TWVG�

UVÎTTGNUG GPP FG ÎXTKIG HTKNCPFUHQTUÎM� ��� Z ��� O� OGF GV JÎUVGCTGCN R¹ ���� Z ��� O�

)LÎFUGNOGPIFGP RT TWVG VKNUXCTVG �� MI 0 RT FCC� (GNVGV DNG KMMG QXGTILÎFUNGV� #XNKPIU�

OGPIFGP DNG TGIKUVTGTV XGF HÎTUVG� QI CPFTGUN¹VV� &GV DNG DGP[VVGV UCOOG ILÎFUGNUNCI UQO K

GPIHQTUÎM �� DQTVUGVV HTC X¹VMQORQUVGTV HKUMGGPUKNCULG �� �� FGT FGV KUVGFG DNG DGP[VVGV ��

��

��� 4GUWNVCVGT

����� 8GMUVJWUHQTUÎM 
RQVVGHQTUÎM�
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(KIWT �� 8GMUVJWUHQTUÎM �� $[IICXNKPI XGF WNKMG ILÎFUGNUNCI QI ILÎFUGNPKX¹�

8GMUVJWUHQTUÎM �� 4GURQPUGP R¹ ÎMV ILÎFUNKPIUUV[TMG XCT TGNCVKXV NCX HQT CNNG ILÎFUGNUNCI

QI FGV XCT HQTJQNFUXKU NKVGP HQTUMLGNN OGNNQO CXNKPIUOGPIFGPG HQT XCPNKI JWUF[TILÎFUGN�



��

X¹VMQORQUVGTV ILÎFUGN OGF �� � HKUMGGPUKNCULG QI HWNNILÎFUGN� &GP UVÎTUVG OGPIFGP OGF

PKVTQIGP 
��� I� XCT TKMGNKI� HCTIGWVXKMNKPIC R¹ FGVVG NGFFGV XCT OÎTMGITÎPP�DN¹ITÎPP HQT

CNNG FKUUG VTG ILÎFUGNUNCIC� &GV U[PGU ¹ XºTG GP DGFTG TGURQPU QI JÎ[GTG CXNKPI R¹

X¹VMQORQUVGTV OCVGTKCNG VQO ��� I 0 GPP HQT FG ÎXTKIG ILÎFUGNUNCI� #XNKPIC R¹ NGFF

ILÎFUNC OGF VÎTTMQORQUVGTV HKUMGGPUKNCULG QI DCTM XCT MNCTV NCXGUV� QI FGV XCT QIU¹

HQTJQNFUXKU F¹TNKI TGURQPU R¹ ÎMV ILÎFUNKPI� 8GF PQVGTKPIGT OGF JGPU[P VKN MTKVGTKGT HQT

XGMUVMTCHV� HCTIG QI DWUMKPI XCT FGV V[FGNKIG VGIP UQO RGMVG K TGVPKPI CX OKPFTG 0�VKNICPI

GPP HQT CPFTG ILÎFUGNUNCI R¹ UCOOG ILÎFUNKPIUPKX¹� &GVVG JGPIGT JÎ[UV UCPPU[PNKI UCOOGP

OGF DKPFKPI CX 0� FXU OCPINGPFG HTKILÎTKPI RIC JÎ[V %�0�HQTJQNF�

8GMUVJWUHQTUÎM �� )GPGTGNV XKUGT FGVVG HQTUÎMGV GP ÎMV TGURQPU R¹ ÎMPKPI K ILÎFUGN�

OGPIGPG UCOOGPNKIPGV OGF HÎTUVG RQVVGHQTUÎM� .GFF ILÎFUNC OGF TGKP HKUMGGPUKNCULG JCFFG

NCXGUV CXNKPIUPKX¹ QI TGURQPUGP HQT ÎMV ILÎFUNKPIUUV[TMG XCT QIU¹ OKPFTG GPP HQT FG ÎXTKIG

ILÎFUGN�V[RGT� &GV GT NKVG HQTUMLGNN OGNNQO FG VQ DNCPFKPIUV[RGPG CX X¹VMQORQUVGTV

JWUF[TILÎFUGN QI QIU¹ OGNNQO FKUUG QI VTCFKULQPGNN JCPFGNUILÎFUGN GNNGT X¹VMQORQUVGTV

JWUF[TILÎFUGN� #XNKPIUPKX¹GV R¹ NGFF ILÎFUNC OGF VÎTTMQORQUVGTV HKUMGGPUKNCULG GT

ILGPPQOI¹GPFG NCXGTG GPP FG VQ X¹VMQORQUVGTVG DNCPFKPIUV[RGPG QI VTCFKULQPGNNG

ILÎFUGNUNCI� OGP MNCTV JÎ[GTG GPP TGKP HKUMGGPUKNCULG�

2QVVGHQTUÎM � K XGMUVJWU
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18-3-15

(KIWT �� 8GMUVJWUHQTUÎM �� $[IICXNKPI XGF WNKMG ILÎFUGNUNCI QI ILÎFUNKPIUPKX¹

8GMUVJWUHQTUÎM �� (QTUÎMGV OGF TCKITCU QI HNGTG JÎUVKPIGT XKUVG TGNCVKXV UO¹ HQTUMLGNNGT K

VÎTTUVQHHCXNKPI OGNNQO FG ULW ILÎFUGNV[RGPG� 'PGUVG UKIPKHKMCPVG HQTUMLGNN XCT OGNNQO

HWNNILÎFUGN ������� QI VÎTTMQORQUVGTV HKUMGCXHCNN� FGT ������� ICX UVÎTTG CXNKPIUOGPIFG GPP

VÎTTMQORQUVGP� &GV XCT KPIGP UKIPKHKMCPV HQTUMLGNN OGNNQO ������� QI FG CPFTG QTICPKUMG

ILÎFUGNUNCI� QI JGNNGT KMMG UKIPKHKMCPV HQTUMLGNN OGNNQO FG QTICPKUMG ILÎFUGNUNCIC KPMNWFGTV

VÎTTMQORQUV� &GV DGV[T CV TGKP HKUMGGPUKNCULG JGT MQO NKMG DTC WV UQO MQORQUVGTV OCVGTKCNG

QI JWUF[TILÎFUGN�



��

����� (TKNCPFUHQTUÎM � ITÎPPHÊT

)TÎPPHÊTHQTUÎM �� 4GUWNVCVGPG XKUGT IQF TGURQPU D¹FG R¹ ILÎFUNKPI QI R¹ ÎMV ILÎFUNKPIU�

UV[TMG CX X¹VMQORQUVGTV HKUMGGPUKNCULG�JWUF[TILÎFUGN 
����� ��� 5COOG VGPFGPU JCT QIU¹

XCPNKI JWUF[TILÎFUGN QI JCPFGNUILÎFUGN� UGNX QO XCPNKI JWUF[TILÎFUGN IKT NCXGTG CXNKPI QI

NCXGTG CXNKPIUÎMPKPI XGF ÎMV ILÎFUNKPIUUV[TMG� 8GF FGP NCXGUVG ILÎFUNKPIUUV[TMGP ICX D¹FG

TGKP HKUMGGPUKNCULG QI X¹VMQORQUVGTV OCVGTKCNG OGF JÎ[GUVG CPFGN HKUMGGPUKNCULG 
�� ��

QOVTGPV NKM CXNKPIUOGPIFG UQO FG CPFTG ILÎFUGNV[RGPG 
OGF WPPVCM CX XCPNKI JWUF[T�

ILÎFUGN�� 'P ÎMPKPI CX ILÎFUGNUV[TMGP ICX KOKFNGTVKF GP PGFICPI K CXNKPIUOGPIFGP HQT

FKUUG VQ ILÎFUGNUNCIGPG�

)TÎPPHÊTHQTUÎM �� #PDGHCNV ILÎFUNKPIUPQTO K 0QTFNCPF HQT FGPPG MWNVWTGP GT GP VQVCN

VKNHÎTUGN R¹ �� MI 0� ��� MI 2 QI �� MI -� 'VVGT FGVVG UMWNNG XK FGTHQT XGPVG GP NKVV NCXGTG

CXNKPIUÎMPKPI XGF ÎMV ILÎFUNKPIUUV[TMG K HQTJQNF VKN ITÎPPHÈTHQTUÎM +� &GVVG JQNFV DCTG

FGNXKU UVKMM� 4GKP� WDGJCPFNGV HKUMGGPUKNCULG IC GP TGNCVKXV UVQT CXNKPI XGF NCXGUVG ILÎFU�

NKPIUUV[TMG� OGP JGT UQO K HQTTKIG HQTUÎM IKMM CXNKPIUOGPIFGP PGF XGF ÎMV ILÎFUNKPIU�

UV[TMG� #X FG ÎXTKIG QTICPKUMG ILÎFUGNUNCI MQO X¹VMQORQUVGTV OCVGTKCNG OGF �� �

KPPDNCPFKPI CX HKUMGGPUKNCULG DGUV WV� OGP HQTUMLGNNGP K HQTJQNF VKN ������� XCT UVÎTTG JGT GPP

K HÎTUVG HQTUÎM� 8¹VMQORQUVGTV OCVGTKCNG OGF JÎ[GUVG CPFGN HKUMGGPUKNCULG 
�� �� JCFFG NKVV

NCXGTG CXNKPIUOGPIFG GPP �� � DNCPFKPIGP� OGP TGURQPUGP R¹ ÎMV ILÎFUNKPIUUV[TMG XCT NKM�

6ÎTTMQORQUVGTV HKUMGGPUKNCULG QI VQTX JCFFG NCXGUVG CXNKPIUPKX¹� OGP HQTUMLGNNGPG XCT UO¹ K

HQTJQNF VKN FG ÎXTKIG V[RGT 
HKI� ��
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(KIWT �� #XNKPIUOGPIFG DGTGIPGV RT FCC� HQT ITÎPPHÊT 
D[II QI TCRU� XGF DTWM CX WNKMG

ILÎFUGNUNCI QI VQ ILÎFUGNPKX¹�



��

)TÎPPHÊTHQTUÎM �� /CVGTKCNGV HTC FGVVG HQTUÎMGV XKUVG KPIGP UKIPKHKMCPV HQTUMLGNN K

CXNKPIUOGPIFG OGNNQO FG ULW ILÎFUGNUNCIGPG UQO XCT OGF K HQTUÎMGV� &GV XCT UVQTG

WNKMJGVGT K 0�KPPJQNF K FG HQTUMLGNNKIG ILÎFUGNUNCI� (QT ¹ VKNHÎTG GP DGUVGOV OGPIFG 0

VTGPIVGU FGV 
QOTGIPGV VKN FCC�� CX X¹VMQORQUVGTV ����� � ���� MI� OGPU XK O¹VVG JC JGNG

�� ��� MI JWUF[TILÎFUGN HQT ¹ H¹ UCOOG PKVTQIGPOGPIFGP� 
0�KPPJQNFGV K JWUF[TILÎFUNC

UQO DNG DTWMV XCT NKVV NCXGTG GPP ILGPPQOUPKVVNKI 0�XGTFK K JWUF[TILÎFUGN� UCPPU[PNKIXKU RIC

PQG XCPPKPPDNCPFKPI JQU XGFMQOOGPFG I¹TFDTWMGT�� &GVVG HÎTVG VKN UXºTV WNKM OGPIFG CX

VKNHÎTV 2 QI - 
OGPIFGP - XCTKGTVG HTC � VKN �� OGNNQO VQ CX ILÎFUNGUNCIGPG�� .KMGXGN XCT

WNKMJGVGPG K CXNKPI UO¹� 5VÎTUV HQTUMLGNN XCT FGV QIU¹ JGT OGNNQO VÎTTMQORQUV QI

HWNNILÎFUGN� OGP KMMG UKIPKHKMCPVG HQTUMLGNNGT� 
(KI� ���

G rønnf ôrf orsøk 3
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2. avl ing

1. avl ing

(KIWT �� #XNKPIUOGPIFG DGTGIPGV RT FCC� HQT D[II QI TCKITCU XGF DTWM CX WNKMG ILÎFUGNUNCI

����� (TKNCPFUHQTUÎM � GPI

'PIHQTUÎM �� + VKNNGII VKN CXNKPIUTGIKUVTGTKPI DNG FGV QIU¹ TGIKUVTGTV DQVCPKUM UCOOGPUGVPKPI

KPPGPHQT JXGT TWVG QI CPFTG HQTJQNF CX DGV[FPKPI HQT TGUWNVCVGV� DN�C� NGIFG� &GV XKUVG UGI

CV FG TWVGPG UQO XCT ILÎFUNGV OGF TGKP HKUMGGPUKNCULG JCFFG V[FGNKIG UXKUMCFGT � FCIGT GVVGT

ILÎFUNKPI QO X¹TGP� 8CPNKI JWUF[TILÎFUGN� JCPFGNUILÎFUGN ������� QI X¹VMQORQUVGTV

HKUMGGPUKNCULG�JWUF[TILÎFUGN 
����� �� JCFFG JÎ[GUV CXNKPIUPKX¹ VKN HÎTUVGUN¹VVGP�

8¹VMQORQUVGTV ����� � XCT MNCTV NCXGTG� OGPU TGKP HKUMGGPUKNCULG ICX NCXGUV VÎTTUVQHHCXNKPI�

'VVGT HÎTUVGUN¹VVGP� OGP HÎT CPFTGUN¹VVGP XCT VCVV� XCT FGV K GP RGTKQFG MQOOGV KPP GV UVÎTTG

CPVCNN UCW UQO DGKVGV UXºTV O[G K HQTUÎMUHGNVGV� 4GUWNVCVGPG HQT CPFTGUN¹VVGP DNG FGTOGF

HQTJQNFUXKU WUKMTG�



��

/GF HQTDGJQNF HQT FG HCMVQTGT UQO R¹XKTMGV CPFTGUN¹VVGP� MQO TGKP HKUMGGPUKNCULG WV OGF

NCXGUV CXNKPI QIU¹ JGT � PQG NCXGTG GPP ����� � DNCPFKPIGP� 8CPNKI JCPFGNUILÎFUGN ICX

JÎ[GUVG CXNKPI QIU¹ VKN CPFTGUN¹VV� HQTCP X¹VMQORQUVGTV JWUF[TILÎFUGN� ����� � DNCPFKPIGP

MQO JGT K GV OGNNQOUMKMV 
HKI� ���

Engforsøk 1 1992
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2. avl ing

1. avl ing

(KIWT �� #XNKPIUOGPIFG DGTGIPGV RT FCC� CX GPI XGF DTWM CX WNKMG ILÎFUGNUNCI

'PIHQTUÎM � ���� WILÎFUNGV
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2. avling

1. avling

(KIWT �� #XNKPIUOGPIFG RT FCC K WILÎFUNC GPI ¹TGV GVVGT ILÎFUNKPI OGF WNKMG ILÎFUGNUNCI



��

+ FGP FGNGP CX HQTUÎMGV UQO KMMG DNG ILÎFUNC ¹TGV GVVGT ICX HGNVGV UQO VKFNKIGTG XCT ILÎFUNC

OGF TGKP HKUMGGPUKNCULG UVQT CXNKPI 
HKI� ��� &GV GT OWNKI FGP NCXG WVP[VVGNUGP CX

PºTKPIUUVQHHGPG K FGVVG ILÎFUGNUNCIGV ¹TGV HÎT 
RIC UXKUMCFGT� JCT HÎTV VKN GP UVÎTTG CMMWOW�

NGTKPI CX PºTKPIUUVQHHGT UQO DNG WVP[VVGV P¹� UCOOGPNKIPGV OGF FG ÎXTKIG ILÎFUGNUNCI� &GP

JÎIG CXNKPIGP K HGNV UQO VKFNKIGTG XCT ILÎFUNGV OGF ������� XCT KOKFNGTVKF XGN U¹ QXGTTCUM�

GPFG�

5COOG HQTMNCTKPI HQT HKUMGGPUKNCULG MCP DTWMGU QIU¹ R¹ FG HGNVGPG UQO DNG ILÎFUNC OGF

KFGPVKUMG ILÎFUGNUNCI ¹TGV GVVGT� 8¹VMQORQUVGTV OGF �� � HKUMGGPUKNCULG MQO JGT F¹TNKIUV WV�

/GNNQO FG ÎXTKIG ILÎFUGNUNCIGPG XCT FGV OKPFTG HQTUMLGNNGT� 
(KI� ����
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2. avl ing

1. avl ing

(KIWT ��� #XNKPIUOGPIFGP RT FCC� K GPI ILÎFUNC OGF WNKMG ILÎFUGNUNCI VQ ¹T R¹ TCF

'PIHQTUÎM �� 4GUWNVCVGPG XKUVG UO¹ HQTUMLGNNGT OGNNQO ILÎFUGNV[RGPG� 5QO K ITÎPPHÊT�

HQTUÎM � IC JCPFGNUILÎFUGN NKVV UVÎTTG VÎTTUVQHHCXNKPI� OGPU FG QTICPKUMG ILÎFUGNUNCIGPG XCT

QOVTGPV R¹ UCOOG PKX¹� 4GKP HKUMGGPUKNCULG MQO FGVVG ¹TGV WV HWNNV R¹ JÎ[FG OGF FG ÎXTKIG

QTICPKUMG ILÎFUGNUNCI 
HKI� ����
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2. avl ing

1. avl ing

(KIWT ��� #XNKPIUOGPIFG DGTGIPGV RT FCC� K GPI ILÎFUNGV OGF WNKMG ILÎFUGNUNCI

��� &KUMWULQP

(QTUÎMGPG XCT K UVQT ITCF UCOOGPHCNNGPFG� OGF PQGP XCTKCULQPGT K TGUWNVCV UQO HQT

HTKNCPFUHQTUÎMGPGU FGN MCP UM[NFGU XCTKCULQPGT OGNNQO ¹T�

����� 8¹VMQORQUVGTV HKUMGCXHCNN

(QTUÎMGPG XKUGT CV HKUMGCXHCNN X¹VMQORQUVGTV OGF JWUF[TILÎFUGN IKT NKMG IQFG CXNKPIUTGUWNVCV

UQO VTCFKULQPGNNG ILÎFUGNUNCI QI MCP GTUVCVVG FKUUG� 8GF UXºTV JÎ[ KPPDNCPFKPI CX HKUMG�

GPUKNCULG 
����� �� MCP FGV DNK HQT NCXV KPPJQNF CX MCNKWO HQT GPMGNVG LQTFCTVGT� + GV CX

HQTUÎMGPG IC X¹VMQORQUVGTV OCVGTKCNG OGF JÎ[ CPFGN HKUMGGPUKNCULG PQG F¹TNKIGTG TGURQPU R¹

ÎMV ILÎFUNKPIUUV[TMG GPP X¹VMQORQUV OGF NCXGTG KPPJQNF CX HKUMGGPUKNCULG� QI VTCFKULQPGNNG

ILÎFUGNUNCI� &GVVG XCT KOKFNGTVKF KMMG UVCVKUVKUM UKMMGTV�

����� 6ÎTTMQORQUVGTV HKUMGCXHCNN

6ÎTTMQORQUV DNG DTWMV K RQVVGHQTUÎM QI ¹MGTMWNVWTGT 
ITÎPPHÊTXGMUVGT�� 6ÎTTMQORQUV GIPGT

UGI TGNCVKXV F¹TNKI VKN URTGFPKPI R¹ GPI QI JCT UNKM GV MNCTV OKPFTG DTWMUQOT¹FG K LQTFDTWMU�

UCOOGPJGPI� 4GUWNVCVGPG XKUVG CV VÎTTMQORQUV K XGMUVJWUHQTUÎMGPG MQO WV OGF NCXGTG

CXNKPIUTGUWNVCV GPP FG ÎXTKIG ILÎFUGNUNCI� �TUCMGP NKIIGT UCPPU[PNKIXKU K UVGTMGTG DKPFKPI

CX 0 K VÎTTMQORQUV� 5RGUKGNV HQT MWNVWTGT OGF MQTV XGMUVVKF UQO D[II XKN NGVVKNILGPIGNKI 0�



��

UQO K �������� IK GP DGV[FGNKI TCUMGTG QI DGFTG XKTMPKPI GPP QTICPKUMG ILÎFUGNUNCI� 8GMUV�

OGFKGV K RQVVGPG XCT TGKP OKPGTCNLQTF CX UCPF�UKNV�HTCMULQP� &GTOGF XCT FGV JGNNGT KMMG

VKNILGPIGNKI 0 K LQTFUOQPPGV HTC HÎT� UNKM FGV GT R¹ HTKNCPF� + ITÎPPHÊTHQTUÎMGPG MQO VÎTT�

MQORQUV DGFTG WV QI N¹ JGT R¹ NKPLG OGF CPFTG QTICPKUMG ILÎFUGNUNCI�

����� 4GKP HKUMGGPUKNCULG

4GKP� WDGJCPFNC HKUMGGPUKNCULG XKUVG GV PQG XCTKGTGPFG TGUWNVCV HÎTUVG HQTUÎMU¹T� + XGMUVJWU�

HQTUÎM � JCFFG FGP MNCTV NCXGUV CXNKPIUPKX¹� &GV NCXG CXNKPIUPKX¹GV K HÎTUVG GPIHQTUÎM

UM[NFGU UCPPU[PNKIXKU UXKUMCFGT XGF DTWM CX GPUKNCULGP K HQT VÎTV XºT� 'P DÎT FGTHQT XºTG

HQTUKMVKI OGF ¹ DTWMG HKUMGGPUKNCULG FKTGMVG R¹ GPI� #PFTG HQTUÎMU¹T XCT KOKFNGTVKF HKUMG�

GPUKNCULG HWNNV R¹ JÎ[FG OGF CPFTG QTICPKUMG ILÎFUGNUNCI� D¹FG K XGMUVJWU QI HTKNCPF� + FGVVG

XGMUVJWUHQTUÎMGV DNG FGV DGP[VVGV GP MWNVWT OGF NGPITG XGMUVUGUQPI� &GP UCPPU[PNKIG

¹TUCMGP VKN DGFTG XGMUV JGT GT CV QTICPKUM DWPFGP 0 K HKUMGGPUKNCULGP QXGT VKF DNG NGVVGTG

VKNILGPIGNKI HQT RNCPVGPG� �MGT QI ILGPNGII FGT GP H¹T FKTGMVG PGFOQNFKPI CX ILÎFUNC MCP

GIPG UGI IQFV VKN TGKP HKUMGGPUKNCULG� (NGT¹TKIG MWNVWTGT GNNGT MWNVWTGT OGF NCPI XGMUVUGUQPI

XKN QIU¹ P[VVKIILÎTG UGI FGPPG ILÎFUGNV[RGP DGFTG� $TWM CX MWP GPUKNCULG ¹T GVVGT ¹T GNNGT R¹

MCNKWOHCVVKI LQTF XKN HÎTG VKN HQT NCX -�VKNHÎTUGN VKN RNCPVGPG�
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��� 'PUKNGTKPI

+ UCOCTDGKF OGF 8GVGTKPºTKPUVKVWVVGV JCT XK WPFGUÎMV QXGTNGXGNUG CX #GTQOQPCU UCNOQPKEKFC

UWDUR� UCNOQPKEKFC 
HWTWPMWNQUGDCMVGTKGP� K GPUKNGTKPIURTQUGUUGP� -XGTPGV FÎFHKUM�OCVGTKCNG

UQO KPPJQNFV EC� � Z ��
� #� UCNOQPKEKFC UWDUR� UCNOQPKEKFC DNG GPUKNGTV� 6TG FCIGT GVVGT

GPUKNGTKPI DNG FGV VCVV WV RTÎXG HQT CPCN[UG 
CPCN[UGTV � FCIGT GVVGT�� 2TÎXGP XCT FC PGICVKX�

8GF PQTOCN GPUKNGTKPI DNKT FGTHQT HWTWPMWNQUGDCMVGTKGP TGNCVKXV TCUMV FTGRV�

+ HQTUÎM GT FGV TGIKUVTGTV CV +.#�CIGPU DNKT FTGRV GVVGT � FÎIP XGF R* ��� K GPUKNCULGP 
;PIXG

6QTIGTUGP� 8GVGTKPºTKPUVKVWVVGV� RGTU�OGFF���

+20�XKTWU DNG VKFNKIGTG DTWMV UQO KPFKMCVQT R¹ J[IKGPKUGTKPI� &GV DNG FC HQTWVUCVV CV GP

KPCMVKXGTKPI CX +208 QIU¹ OGFHÎTVG OGF UVQT UKMMGTJGV GP KPCMVKXGTKPI CX +.#�CIGPU�

8¹TG WPFGTUÎMGNUGT QOHCVVGV FGTHQT K WVICPIURWPMVGV QIU¹ +20� (QTUÎM JCT XKUV CV +20�

XKTWUGV KMMG DNKT VKNUVTGMMGNKI KPCMVKXGTV K GP GPUKNGTKPIURTQUGUU�

��� -QORQUVGTKPI

(QT MQPVTQNN CX MQORQUVGTKPIGPU XKTMPKPI R¹ RCVQIGPG DCMVGTKGT QI XKTWU DNG #GTQOQPCU

UCNOQPKEKFC UWDUR� UCNOQPKEKFC QI +20�XKTWU VKNUCVV QI HQTUÎMV MXCPVKHKUGTV HÎT� WPFGT QI

GVVGT GP X¹VMQORQUVGTKPIURTQUGUU 
K UCOCTDGKFG OGF 8GVGTKPºTKPUVKVWVVGV�� &GV XKUVG UGI CV

VKNILGPIGNKI OGVQFKMM KMMG IQFV PQM MNCTVG ¹ KFGPVKHKUGTG #� UCNOQPKEKFC UWDUR� UCNOQPKEKFC K

DNCPFKPIUHNQTCGP� &GV XCT QIU¹ XKUUG RTQDNGOGT OGF +208� 'VVGT CXVCNG OGF 8GVGTKPºT�

KPUVKVWVVGV DNG FGV FGTHQT UGPFV GP RTÎXG CX X¹VMQORQUVGTKPIUOCUUGP UQO FGTGVVGT DNG CWVQ�

MNCXGTV QI VKNUCVV #�U� UWDUR� UCNOQPKEKFC QI +208� 2TÎXGP DNG FGTGVVGT XCTOGDGJCPFNGV

XGF GP VGORGTCVWT UQO GP VKN XCPNKI XKN QRRP¹ XGF X¹VMQORQUVGTKPI� ��° %� 4GUWNVCVGV CX
HQTUÎMGV XCT CV #� UCNOQPKEKFC UWDUR� UCNOQPKEKFC DNG FTGRV GVVGT GVV FÎIP XGF FGPPG

VGORGTCVWTGP�

(QT WPFGTUÎMGNUG CX #�UCNOQPKEKFC UWDUR� UCNOQPKEKFC K VÎTTMQORQUV UCVVG QIU¹ 8GVGTKPºT�

KPUVKVWVVGVU CPCN[UGOGVQFKMM DGITGPUPKPIGT QI HQTUÎMGPG O¹VVG FGTHQT CXDT[VGU WVGP TGUWNVCV�

8GVGTKPºTKPUVKVWVVGV MQPMNWFGTGT KOKFNGTVKF OGF CV UGNX OGF FG OGVQFGDGITGPUPKPIGT UQO

HQTGNKIIGT MCP GP HCUVUN¹ CV #� UCNOQPKEKFC UWDUR� UCNOQPKEKFC XCT FTGRV GVVGT � FÎIP XGF

��°%� 8GF UGPGTG KPXKVTQHQTUÎM XCT UOKVVGP FTGRV XGF ��°% K GVV OKPWVV�

/GF HQTDGJQNF HQT DGITGPUPKPIGT UQO NKIIGT K OGVQFKMM QI OCVGTKCNGVU UCOOGPUGVPKPI DNG

FGV HQT +208 TGIKUVTGTV �� � KPCMVKXGTKPI GVVGT � FCIGT� +20�XKTWUGV QXGTNGXGT OKPUV �

VKOG XGF ��° % K EGNNGMWNVWT�

(TC VKFNKIGTG XKUUVG OCP CV +.#�CIGPU GT KPCMVKX GVVGT �� OKP� XGF ��° %� 0[GTG HQTUÎM JCT
XKUV CV +.#�CIGPU GT KPCMVKX XGF ��°% K � OKPWVVGT� GNNGT XGF ��°% K GVV OKPWVV 
;PIXG
6QTIGTUGP� RGTU�OGFF��
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(QT HTKNCPFUMQORQUVGTKPI 
TCPMGMQORQUV� GT FGV ILQTV HQT H¹ WPFGTUÎMGNUGT VKN ¹ UK PQG OGF

UKMMGTJGV� 4GUWNVCVGPG V[FGT KOKFNGTVKF R¹ CV OGVQFGP MCP QRRP¹ CMUGRVCDNG VGORGTCVWTGT�

&GP MTGXGT KOKFNGTVKF VKNUVTGMMGNKI NWHVVKNICPI K OCUUGP� IQF KUQNGTKPI HQT CV JGNG OCUUGP UMCN

DNK ILGPPQOXCTO QI VKNFGMMKPI HQT ¹ WPPI¹ CXTGPPKPI HTC OCUUGP QI PGFMLÎNKPI XGF UVQTG

PGFDÎTUOGPIFGT� 5KMMGTJGVGP HQT CV GP QRRP¹T VKNUVTGMMGNKI VGORGTCVWT K JGNG OCUUGP GT

KOKFNGTVKF KMMG IQF PQM VKN ¹ CPDGHCNG OGVQFGP UQO XCTOGDGJCPFNKPI HQT GP J[IGPKUGTKPI

��� &KUMWULQP

(QT XGVGTKPºTO[PFKIJGVGPG GT FGV CX UVQT DGV[FPKPI JXKNMGP DTWM CXHCNNGV UMCN JC� 8GF

DTWM VKN ILÎFUNKPI�LQTFHQTDGFTKPI GT FGV TGNCVKXV UO¹ OWNKIJGVGT HQT ILGPUOKVVG � FGV GPGUVG

MCP XºTG VKNUKI VKN PºTNKIIGPFG XCPPMKNFGT� 8GVGTKPºTO[PFKIJGVGPG JCT FGTHQT K RTCMUKU

IQFMLGPV CV IQFV GPUKNGTV OCVGTKCNG 
R* ��� � ���� DTWMGU FKTGMVG� OGP FC GVVGT GP IQF�

MLGPPKPI CX FKUVTKMVUXGVGTKPºT�H[NMGUXGVGTKPºT 
([NMGUXGVGTKPºTGP K 0QTFNCPF�� 5KMMGTJGVGP

HQT IQF J[IKGPKUGTKPI CX CXHCNNGV GT KOKFNGTVKF UVÎTTG XGF D¹FG GP GPUKNGTKPI QI XCTOGDG�

JCPFNKPI ILGPPQO MQORQUVGTKPI GPP XGF DCTG GPUKNGTKPI� 2TKOºTV CPDGHCNGT FGTHQT XGVGTK�

PºTO[PFKIJGVGPG KFCI CV CXHCNNGV H¹T GP XCTOGDGJCPFNKPI R¹ ��u % K � FÎIP� &GPPG

VGORGTCVWTGP VCT MPGMMGP R¹ D¹FG +.#� QI HWTWPMWNQUGUOKVVG WCXJGPIKI CX MXCNKVGVGP R¹

GPUKNGTKPIC� &GPPG VGORGTCVWTGP JCT FGV KMMG XºTV RTQDNGO ¹ P¹ QRR K XGF FG X¹VMQORQUV�

GTKPIUHQTUÎMGPG XK JCT MLÎTV VKN P¹� UKFGP FGV DCTG VTGPIU GP TGNCVKXV NKVGP CPFGN 
�� ��

GPGTIKTKMV CXHCNN HQT ¹ UKMTG VKNUVTGMMGNKI VGORGTCVWTUVKIPKPI�

'P VÎTTMQORQUVGTKPI CX HKUMGCXHCNN WPFGT MQPVTQNNGTVG HQTJQNF� FXU� K TGCMVQT GNNGT

HGTOGPVQT� XKN PQTOCNV QIU¹ P¹ PÎFXGPFKI VGORGTCVWT HQT J[IKGPKUGTKPI� 5NKMG CPNGII XKN

KOKFNGTVKF KMMG XºTG CMVWGNNG R¹ I¹TFUDTWM� D¹FG RIC� RTKU QI HQTFK ILÎFUNC UQO RTQFWUGTGU

JCT MNCTV OKPFTG CPXGPFGNUGUQOT¹FG GPP X¹VMQORQUVGTV ILÎFUGN� 'P MQORQUVTGCMVQT O¹

DCUGTGU R¹ GP TGNCVKXV UVQT QI UVCDKN CXHCNNUVKNICPI QI R¹ CPPGP CPXGPFGNUG CX RTQFWMVGV�

4CPMG�HTKNCPFUMQORQUVGTKPI MCP QRRP¹ VKNUVTGMMGNKI VGORGTCVWTGT� OGP UKMMGTJGV HQT FGVVG

QI MQPVTQNNOWNKIJGVGPG GT OKPFTG� 1IU¹ JGT XKN UNWVVRTQFWMVGV JC OGT DGITGPUGFG

CPXGPFGNUGUOWNKIJGVGT�

(QTUMTKHVGPG UQO TGIWNGTGT URÎTUO¹N MP[VVGV VKN CXHCNN U[PGU ¹ URTKMG PQG OGNNQO FG CMVWGNNG

HQTXCNVPKPIUQTICP� 1IU¹ KPPGPHQT UCOOG GVCV � XGVGTKPºTO[PFKIJGVGPG � GT FGV FGNXKU

OCPIGN R¹ UCOUXCT OGNNQO FG VQ HQTUMTKHVGPG GVCVGP JCT ¹ HQTJQNFG UGI VKN� &GP '7�DCUGTVG

HQTUMTKHVGP QO VTCPURQTV QI DGJCPFNKPI CX CPKOCNUM CXHCNN NGIIGT TGUVTKMULQPGT R¹ MQORQUV�

GTKPI UQO DGJCPFNKPIUOGVQFG HQT XKUUG V[RGT HKUMGCXHCNN� +OKFNGTVKF JCT X¹TG HQTUÎM MNCTV

XKUV CV FG RCVQIGPG QTICPKUOGPG 
HWTWPMWNQUG QI +.#�� UQO XGVGTKPºTO[PFKIJGVGPG CPUGT

UQO HCTNKIG K JJV� CXHCNNUDGJCPFNKPIUHQTUMTKHVGP� DNKT FTGRV D¹FG K GP GPUKNGTKPIUHCUG QI K GP

MQORQUVGTKPI OGF VKNUVTGMMGNKI JÎ[ VGORGTCVWT 
�����°%�� 'P X¹VMQORQUVGTKPIURTQUGUU
UMWNNG UKMTG CV FGPPG VGORGTCVWTGP DNKT QRRP¹FF� UCOVKFKI UQO JGNG OCUUGP ILGPPQOXCTOGU�

P¹T FGV VKNUGVVGU OKPUV �� � GPUKNCULG� &GVVG GT XKUV D¹FG K HQTUÎMGPG R¹ 6LÎVVC QI K

UVQTUMCNCFTKHV XGF 8CN NCPFDTWMUUMQNG�
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1RRFTGVVUPºTKPIGP JCT K FGV UKUVG VK¹TGV DTWMV CPVKDCMVGTKGNNG UVQHHGT CX V[RGP SWKPQNQPGT� &G

OGUV XCPNKIG JCT XºTV QMUQNKPU[TG� HNWOGSWKP QI 6TKDTKUUGP 
6TKDTKUUGP DGUV¹T CX

MQORQPGPVGPG VTKOGVJQRTKO QI UWNHCFKC\KP�� &KUUG OGFKMCOGPVGT GT UXºTV OQVUVCPFU�

F[MVKIG OQV PGFDT[VPKPI P¹T FG KMMG KPPI¹T K GP PQTOCN HQTFÎ[GNUGURTQUGUU K NGXGPFG HKUM�

&GV GT DNKVV TGKUV UVGTMG KPPXGPFKPIGT OQV FGRQPGTKPI GNNGT WVP[VVGNUG CX FÎFHKUM UQO

KPPGJQNFGT TGUVGT CX CPVKOKMTQDKGNNG UVQHHGT R¹ ITWPP CX TKUKMQ HQT TGUKUVGPUWVXKMNKPI XGF

KPPDNCPFKPI K LQTF GNNGT MQORQUV�

+FCI HKPPGU FGV KMMG CPPGP MLGPV FGUVTWMULQPUO¹VG HQT UNKMV CXHCNN GPP HQTDTGPPKPI XGF JÎ[

VGORGTCVWT� 5QO GP FGN CX RTQULGMVGV XCT FGV GV O¹N ¹ RTÎXG ¹ HKPPG CPFTG OGVQFGT HQT

PGFDT[VPKPI CX CPVKDKQVKMCJQNFKI CXHCNN FGT GP MWPPG WVP[VVG CXHCNNGV UQO GP TGUUWTU NQMCNV�

QI UQO UCOVKFKI XCT TKOGNKIGTG HQT QRRFTGVVUPºTKPIGP�

(QT ¹ WPFGTUÎMG MQORQUVGTKPIGPU XKTMPKPI R¹ PGFDT[VKPI DNG FGV VÎTTMQORQUVGTV OGFKUKP�

JQNFKI CXHCNN OGF D¹FG QMUQNKPU[TG QI 6TKDTKUUGP� (QTUÎMGPG XKUGT CV UWNHCFKC\KPFGNGP CX

6TKDTKUUGP DNKT DTWVV PGF K GPUKNGTKPIUHCUGP� OGPU VTKOGVJQRTKOFGNGP GT UVCDKN� 4GUWNVCVGPG

XKUVG KPIGP PGFICPI K KPPJQNFGV CX QMUQNKPU[TG GVVGT VÎTTMQORQUVGTKPI� 8¹VMQORQUVGTKPI CX

QMUQNKPU[TGJQNFKI OCVGTKCNG JCT IKVV UCOOG TGUWNVCV�

(TC HÎT GT FGV MLGPV CV OKMTQQTICPKUOGT MCP ¹RPG QI DT[VG PGF VKNFGNU MQORNKUGTVG OQNGM[N�

UVTWMVWTGT� &GV DNG VCVV WV OCVGTKCNG HTC GPUKNCULG� MQORQUV QI ICONG FGRQPKGT JXQT FGV JCT

DNKVV DGP[VVGV OGFKUKPGTV CXHCNNUHKUM� (QTO¹NGV XCT ¹ UG QO GP HTC FGVVG OCVGTKCNGV MWPPG

UGNGMVGTG OKMTQQTICPKUOGT UQO JCFFG GXPGP VKN PGFDT[VKPI CX FG CMVWGNNG CPVKDCMVGTKGNNG

UVQHHGT�

+PUVKVWVV HQT DKQVGMPQNQIKHCI 
+$(� XGF 0QTIGU .CPFDTWMUJÎ[UMQNG HKMM K QRRFTCI ¹ UGNGMVGTG

QI KUQNGTG QTICPKUOGT HTC FGVVG OCVGTKCNGV� QI WPFGTUÎMG QO PQGP CX FG CMVWGNNG QTICPKU�

OGPG JCFFG XKTMPKPI R¹ PGFDT[VPKPI CX OGFKMCOGPVGPG� #TDGKFGV GT TCRRQTVGTV K TCRRQTVGP

�+UQNGTKPI CX OKMTQQTICPKUOGT UQO MCP PGFDT[VG� GXV� OQFKHKUGTG� QMUQNKPU[TG� HNWOGSWKP

QI VTKDTKUUGP� 
,QP (� *CPUUGP� ������

+$( KUQNGTVG DCMVGTKGT� ILºT� QI J[HGUQRRGT HTC OCVGTKCNGV� 0QGP CX KUQNCVGPG XQMUVG K

OGFKGT OGF JÎ[G MQPUGPVTCULQPGT CX QMUQNKPU[TG QI 6TKDTKUUGP 
������� µI�ON�� 8GMUV�
HQTNÎRGV VKN QTICPKUOGPG K MWNVWTGPG OGF QMUQNKPU[TG QI 6TKDTKUUGP XCT NKVG R¹XKTMGV CX FKUUG

UVQHHGPG� $CMVGTKGVCNN K MQORQUV QI FGRQPKGT OGF OGFKUKPGTV CXHCNNUHKUM GT NKMV OGF FGV UQO

GT HWPPGV HQT CPPGV QTICPKUM CXHCNN KPPDNCPFGV K LQTF� &G WPFGTUÎMVG DCMVGTKGKUQNCVGPG GT

ITCORQUKVKXG UVCXDCMVGTKGT� PQGP CX FGO GT URQTGFCPPGPFG� )LºTUQRRGPG MCP VKNJÎTG

ITWRRGP %CPFKFC� &GV GT QDUGTXGTV RUGWFQO[EGN JQU GPMGNVG CX ILºTKUQNCVGPG�

+$( MQPMNWFGTGT UKPG WPFGTUÎMGNUGT OGF�
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n6GUVKPI CX QMUQNKPU[TG� QI HNWOGSWKP�PGFDT[VKPI DNG WVHÎTV� 8K HCPV PGFICPI K QMUQNKPU[TG�

QI HNWOGSWKP�KPPJQNF K GPMGNVG CX MWNVWTGPG� +UQNCVGPG UQO DNG VGUVGV XCT CNNG ILºTUQRRGT�

8K JCT HWPPGV HTC �� VKN �� � TGFWMULQP CX QMUQNKPU[TG QI � VKN �� � TGFWMULQP CX

HNWOGSWKP K MWNVWTGPG� &GV GT KMMG R¹XKUV PGFDT[VPKPIURTQFWMVGT K HQTDKPFGNUG OGF *2.%�

CPCN[UGP CX QMUQNKPU[TG QI HNWOGSWKP�

'P MCP KMMG OGF UKMMGTJGV UK GPP¹ QO PGFICPIGP K QMUQNKPU[TG� QI HNWOGSWKPMQPUGPVTC�

ULQPGP JQU KUQNCVGPG GT TGGNN GNNGT UM[NFGU FCPPGNUG CX UVCDKNG MQORNGMUGT UQO KMMG DNKT

GMUVTCJGTV� QI FGTXGF KMMG R¹XKUV XGF *2%.�

&GTUQO GP UMCN I¹ XKFGTG OGF KF½GP QO MQORQUVGTKPI CX QTICPKUM OCVGTKCNG KPPDNCPFGV

OGFKUKPGTV FÎF HKUM� O¹ FGP WVHÎTGU WPFGT MQPVTQNNGTVG DGVKPIGNUGT� 6GORGTCVWTGP WPFGT

MQORQUVGTKPIGP O¹ KMMG QXGTUVKIG QRVKOCN XGMUVVGORGTCVWT HQT FG CMVWGNNG ILºTUQRRGPG�

8GMUVHQTJQNFGPG O¹ VKNRCUUGU FKUUG ILºTUQRRGPG UNKM CV FG KMMG WVMQPMWTTGTGU CX CPFTG

QTICPKUOGT� 
��� 'P RTCMVKUM NÎUPKPI MCP XºTG CV GP GXGPVWGNV MQORQUVGTGT OGFKUKPGTV FÎF

HKUM R¹ VTCFKULQPGNN O¹VG OGF VGORGTCVWTQRRICPI� &GTUQO GP HKPPGT CV MQPUGPVTCULQPGP CX

CPVKDCMVGTKGNNG UVQHHGT GT U¹ JÎ[ K OCUUGP CV MQORQUVGP KMMG MCP DTWMGU UQO XCPNKI

LQTFHQTDGFTKPIUOKFFGN GVVGTMQORQUVGTGU FGPPG OGF WVXCNIVG QTICPKUOGT��

(QTUÎMGPG V[FGT R¹ CV FG UGNGMVGTVG OKMTQQTICPKUOGT JCT XKTMPKPI R¹ OQFKHKUGTKPI CX

CPVKDKQVKMCKPPJQNFGV� &GV GT HQTÎXTKI HQTVUCVV GV ¹RGPV URÎTUO¹N QO RTCMVKUM ILGPPQOHÎTKPI

CX GP UNKM PGFDT[VPKPI GT OWNKI� QI JXC MQUVPCFGPG XGF FGPPG OGVQFGP DNKT K HQTJQNF VKN FGP

GMUKUVGTGPFG OGVQFGP OGF HQTDTGPPKPI XGF JÎ[ VGORGTCVWT� &GV GT VKN P¹ KMMG HCUVUCVV

ITGPUGXGTFKGT HQT DTWM CX OGFKUKPJQNFKI CXHCNN K ILÎFUGNUCOOGPJGPI� &GTUQO FGVVG DNKT

CMVWGNV� DÎT FGV XWTFGTGU JXQTXKFV XGTFKGPG K DNCPFGV CXHCNN MQOOGT WPFGT FGPPG ITGPUGP�

+PPVKN XKFGTG XKN QRRFTGVVUPºTKPIGP XºTG DGUV VLGPV OGF GP OKPKOCNKUGTKPI CX OGFKUKPGTV

CXHCNN XGF ¹ JC PÎ[CMVKIG UQTVGTKPIUTWVKPGT WPFGT QI GVVGT OGFKUKPGTKPI� QI FGTOGF JC

OKPKOCNV OGF nMQUVDCTV� CXHCNN� 2TQDNGOQOHCPIGV GT FGUUWVGP TGFWUGTV DGVTCMVGNKI R¹ ITWPP

CX DGV[FGNKI PGFICPI CX ULWMFQOUWVDTWFF K PºTKPIC� &GPPG UKVWCULQPGP MCP KOKFNGTVKF

GPFTG UGI FGTUQO OCP H¹T P[G ULWMFQOOGT K PºTKPIGP� + HTCOVKFC XKN HQTÎXTKI P[G CPVK�

DCMVGTKGNNG OGFKMCOGPV DNK WPFGTNCIV MTCX QO DGFTG OKNLÎGIGPUMCRGT� DN�C� OGF JGPU[P VKN

PGFDT[VKPI�
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��� 6KNILGPIGNKI URTGFGCTGCN

,QTFDTWMUUVTWMVWTGP NCPIU M[UVGP GT FQOKPGTV CX JWUF[TJQNF QI FGTOGF JQXGFUCMGNKI

GPIFTKHV � K 0QTFNCPF GT EC� �� � CX CTGCNGV GPI� K /ÎTG QI 4QOUFCN EC �� �� (QT ¹ MWPPG

VC KOQV CXHCNN CX PQGP OGPIFGT DÎT GP FGTHQT JC GP ILÎFUGNV[RG UQO GIPGT UGI VKN ITCUOCTM�

8¹VMQORQUVGTV OCVGTKCNG GT IQFV GIPC QI VTGMMGT NGVV PGF K LQTFC WVGP ¹ FCPPG UMQTRG� (QT

CTGCNGT UQO RNÎ[GU GNNGT JCTXGU � ¹MGT GNNGT ILGPNGII � MCP QIU¹ VÎTTMQORQUV GNNGT TGKP HKUMG�

GPUKNCULG DTWMGU U¹ NGPIG FG J[IKGPKUMG QI LQTFDTWMUOGUUKIG MTCX HQTÎXTKI GT VKNHTGFUUVKNNV�

6KNICPI R¹ NGFKI URTGFGCTGCN GT GP DGITGPUPKPI R¹ DTWM CX QTICPKUM ILÎFUGN� *XQT O[G

URTGFGCTGCN UQO GT NGFKI XKN XCTKGTG GPFGN HTC I¹TFUDTWM VKN I¹TFUDTWM CXJGPIKI CX JXQT

KPVGPUKX FTKHV FGV GT QI QO FGV GT KMMG�ITQXHÈTDCUGTVG JWUF[TRTQFWMULQPGT UQO ITKU GNNGT

JÎPU� (QT I¹TFUDTWM UQO DCTG FTKXGT OGNMGRTQFWMULQP� GNNGT CPPGP ITQXHÈTDCUGTV JWUF[T�

RTQFWMULQP� XKN FGV K FG CNNGT HNGUVG VKNHGNNGT XºTG NGFKI URTGFGCTGCN� *QXGFTGIGN GT CV CPFGN

NGFKI URTGFGCTGCN ÎMGT LQ NGPITG PQTF GP MQOOGT HQTFK MTCX VKN URTGFGCTGCN HQT ILÎFUGN RT

F[TGGPJGV GT NKMV HQT JGNG NCPFGV� OGPU CTGCNGV UQO MTGXGU VKN HÈTRTQFWMULQP RT F[TGGPJGV

ÎMGT LQ NGPITG PQTF GP MQOOGT� (TC QI OGF 6TÎPFGNCI QI PQTFQXGT GT UQO TGIGN EC�

JCNXRCTVGP CX F[TMCLQTF�CTGCNGV R¹ UNKMG I¹TFGT NGFKI HQT ILÎFUNKPI OGF CPPGP QTICPKUM

ILÎFUGN GPP FGP I¹TFGP UGNX RTQFWUGTGT� *XQT OCPIG FCC� NGFKI URTGFGCTGCN GP JCT XKN GP H¹

QRRN[UV XGF JGPXGPFGNUG VKN FGV NQMCNG NCPFDTWMUMQPVQT�

$GITGPUPKPIGP K OGPIFG QTICPKUM ILÎFUGN UQO MCP VKNHÎTGU DGUVGOOGU CX OGPIFG PKVTQIGP


0� QI HQUHQT 
2� K ILÎFUNC� 7V HTC FG ILGPPQOUPKVVUXGTFKGT XK JCT HWPPGV K GPUKNGTV HKUMG�

CXHCNN HQT FKUUG PºTKPIUUVQHHGPG MCP FGV DTWMGU GP OGPIFG UQO VKNUXCTGT EC� ��� O� TGKP

HKUMGGPUKNCULG RT� FC� NGFKI URTGFGCTGCN� 'V I¹TFUDTWM R¹ ��� FCC� QI MWP ITQXHQTDCUGTV

JWUF[TRTQFWMULQP 
OGNMGRTQFWMULQP� XKN FC PQTOCNV JC TWPFV ��� FCC� NGFKI URTGFGCTGCN� QI

MCP FGTOGF VC KOQV EC� ��� O
�
HKUMGGPUKNCULG� (QT URTGFPKPI CX ���� VQPP QRRFTGVVUCXHCNN

VTGPIU O�C�Q� EC� � UNKMG I¹TFUDTWM�

.GFKI URTGFGCTGCN DNG WPFGTUÎMV HQT VQ V[RKUMG M[UVH[NMGT� 0QTFNCPF QI /ÎTG QI 4QOUFCN�

$GTGIPKPIGPG GT DCUGTV R¹ CTGCN HWNNF[TMC LQTF K FKUUG VQ H[NMGPG� UCOOGPNKIPGV OGF F[TGVCNN

QI FGV DGJQX FKUUG JCT HQT URTGFGCTGCN� &KHHGTCPUGP OGNNQO VQVCNCTGCN QI WVP[VVGV URTGFG�

CTGCN IKT FC NGFKI URTGFGCTGCN HQT CPPGP QTICPKUM ILÎFUGN�

0QTFNCPF H[NMG OGF ��� ��� FCC� HWNNF[TMGV LQTF JCT GV DGJQX HQT EC� ��� ��� FCC� VKN

URTGFGCTGCN HQT JWUF[TGPG K H[NMGV� ��� ��� FCC�� GNNGT EC� �� � CX F[TMC CTGCN� GT FGTOGF

NGFKI� /ÎTG QI 4QOUFCN H[NMG OGF ��� ��� FCC� HWNNF[TMC CTGCN JCFFG GV F[TGVCNN UQO NC

DGUNCI R¹ XGN ��� ��� FCC�� FXU� EC� ��� ��� FCC�� GNNGT �� � XCT FGTOGF NGFKI URTGFGCTGCN�

&GVVG DGV[T CV JXGT CX FKUUG H[NMGPG K RTKPUKRRGV JCT NGFKIG URTGFGCTGCNGT VKN QXGT ��� ���



��

VQPP HKUMGGPUKNCULG� &GV UMWNNG FGTHQT KMMG XºTG VKNICPI R¹ URTGFGCTGCN UQO XKN XºTG FGP

DGITGPUGPFG HCMVQTGP HQT X¹VMQORQUVGTKPI CX HKUMGCXHCNN�

&GV HKPPGU KPIGP UCONGV QXGTUKMV QXGT CPVCNN QI V[RG CX MQORQUVGTKPIUCPNGII K H[NMGPG� (QT

0QTFNCPFU XGFMQOOGPFG CPUN¹T NCPFDTWMUCXFGNKPIGP K H[NMGV CPVCNN X¹VMQORQUVGTKPIUCPNGII

VKN ����� RT KFCI� &GTUQO FKUUG GT D[IF UNKM CV FG GIPGT UGI HQT MQORQUVGTKPI CX HKUMGCXHCNN


UG ����� QI JXGT I¹TF MCP VC KOQV ��� O
�
HKUMGGPUKNCULG� DGV[T FGVVG GV RQVGPUKGNV OQVVCM CX

TWPFV ���� VQPP GPUKNCULG K GMUKUVGTGPFG X¹VMQORQUVGTKPIU�CPNGII R¹ I¹TFUDTWM K 0QTFNCPF�

��� 2TCMVKUMG HQTJQNF OGF X¹VMQORQUVGTKPIURTQUGUUGP

8¹VMQORQUVGTKPI MCP ILGPPQOHÎTGU R¹ HNGTG O¹VGT� *XKNMGP OGVQFG UQO XGNIGU CXJGPIGT

CX FG CMVWGNNG D[IPKPIUNÎUPKPIGT R¹ UVGFGV� VKNICPI R¹ CXHCNN QI JXC GP GNNGTU ÎPUMGT ¹

QRRP¹� 6LÎVVC HCIUGPVGT JCT� K UCOCTDGKF OGF +PUVKVWVV HQT VGMPKUMG HCI� 0.*� QI 8CN

NCPFDTWMUUMQNG� WPFGT WVCTDGKFKPI GP RTCMVKUM XGKNGFGT K OGVQFGP HQT X¹VMQORQUVGTKPI CX

CXHCNN� + RTKPUKRRGV MCP MQORQUVGTKPIGP UMLG R¹ VQ O¹VGT�

2QTULQPUXKU MQORQUVGTKPI� FGT TGCMVQTGP H[NNGU QRR QI OCUUGP MQORQUVGTGU HGTFKI HÎT

TGCMVQTGP VÎOOGU 
PGUVGP� QI OCUUGP I¹T K GP NCITKPIUMWO HÎT PGUVG R¹H[NNKPI CX TGCMVQTGP�

(QTFGNGP GT CV GP XGF FGPPG OGVQFGP KMMG VTGPIGT GIGP NCITKPIUVCPM HQT OQVVCM CX CXHCNN�

OGP VKNUGVVGT CXHCNNGV TGVV K MQORQUVGTKPIUVCPMGP� 2¹ FGPPG O¹VGP HWPIGTGT MQORQUVGTKPIU�

VCPMGP QIU¹ UQO NCIGTVCPM KPPVKN FGV GT VKNUVTGMMGNKI OCUUG VKN ¹ MQORQUVGTG� 'P MCP

MQORQUVGTG P¹T FGV GT VKNICPI R¹ CXHCNN QI MCP GXV� QIU¹ DGITGPUG MQORQUVGTKPIGP VKN GP

MQTVGTG RGTKQFG R¹ X¹TGP� 'P MCP QIU¹ XGNIG ¹ UCOMQORQUVGTG ILÎFUGN�CXHCNN DCTG P¹T FGV GT

VKNICPI R¹ CXHCNN QI GXV� NC FGP ÎXTKIG JWUF[TILÎFUNC I¹ WMQORQUVGTV K NCIGTMWOOGP�

&GV MTGXGU GP TGNCVKXV UVQT MQORQUVGTKPIUVCPM 
����� O
�
� HQT ¹ MWPPG VC KOQV GV NCUU OGF

CXHCNN QI UCOVKFKI JC PQM VCPMXQNWO VKN JWUF[TILÎFUNC UQO CXHCNNGV DÎT UCOMQORQUVGTGU

OGF� &GV ÎXTKIG MQORQUVGTKPIUWVUV[TGV 
NWHVGOCUMKP� O¹ QIU¹ XºTG CX GP UVÎTTGNUG�

VKNRCUUGV VCPMXQNWOGV� 2TKPUKRRGV OGF CNV KPP�CNV WV MCP OGFHÎTG WUKMMGTJGV HQT JXQTFCP

JXGT P[ MQORQUVGTKPIURTQUGUU XKN HQTNÎRG� 'P MCP TGFWUGTG WUKMMGTJGVGP PQG XGF ¹ JC NKVV

OCUUG KILGP K VCPMGP HTC HQTTKIG MQORQUVGTKPI UNKM CV GP JCT GP �UVCTVMWNVWT� P¹T GP VKNUGVVGT

GP P[ RQULQP ILÎFUGN�CXHCNN�

-QPVKPWGTNKI MQORQUVGTKPI OGFHÎTGT CV TGCMVQTVCPMGP VÎOOGU QI H[NNGU UCVUXKU 
H�GMU� ¾P

ICPI RT FCI� FGT FGP HGTFKIMQORQUVGTVG OCUUGP I¹T VKN NCITKPIUMWOOGP� OGPU TGCMVQTGP

H[NNGU QRR KILGP OGF WMQORQUVGTV OCUUG� /GF GP QRRJQNFUVKF HQT OCUUGP R¹ GP WMG K

TGCMVQTGP XKN GP VKNUGVVG QI VC WV ��� CX OCUUGP JXGT FCI� 8GF MQPVKPWGTNKI MQORQUVGTKPI GT

FGV PÎFXGPFKI OGF GP OQVVCMUMWO�OGNNQONCIGT HQT CXHCNN� 2¹ ITWPP CX LGXPGTG VGORGTCVWT

K OCUUGP IKT FGPPG OGVQFGP DGFTG OWNKIJGVGT VKN WVP[VVGNUG CX MQORQUVXCTOGP� 'P H¹T QIU¹

GP OGT UVCDKN MQORQUVGTKPI UKFGP GP WPPI¹T RTQDNGOGT UQO MCP QRRUV¹ JXGT ICPI GP UMCN

UVCTVG GP P[ RTQUGUU�

8GF VKNUGVVKPI CX P[ OCUUG TGIPGT GP XCPNKIXKU OGF GV VGORGTCVWTHCNN R¹ JGG OCUUGP R¹ EC�

�° % � NKVV XCTKGTGPFG CXJGPIKI CX VGORGTCVWTGP R¹ KPPI¹GPFG OCUUG� 6GORGTCVWTGP K GP
UNKM MQORQUVGTKPIUVCPM DGUVGOOGT GP K UVQT ITCF UGNX� UNKM CV GP H�GMU� MCP H¹ GV HCNN HTC ��
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VKN ��° GNNGT HTC �� VKN ��°� 'VVGT ��� VKOGT GT VGORGTCVWTGP QRRG R¹ VKFNKIGTG PKX¹ KILGP� UNKM
CV JGNG OCUUGP K NÎRGV CX GV FÎIP H¹T EC� �� VKOGT XGF FGP JÎ[GUVG VGORGTCVWTGP�

(KUMGGPUKNCULG JCT K UNKMG MQORQUVGTKPIUCPNGII XKUV UGI ¹ IK GP XQNFUQO VGORGTCVWTÎMPKPI

OGF PGF K � � KPPDNCPFKPI CX GPUKNCULG K T¹UNCO� UQO D¹FG GT GPGTIKHCVVKI QI JCT NCXV

VÎTTUVQHHKPPJQNF 
� � ��� 0ÎFXGPFKI VKF HQT ¹ QRRP¹ VKNUVTGMMGNKI J[IKGPKUGTKPI GT FGTOGF

TGNCVKX MQTV� 1IU¹ JGT XKN FGV KOKFNGTVKF XºTG IWPUVKI ¹ MLÎTG RTQUGUUGP NGPITG HQT ¹ H¹

TGFWUGTV HGKVVKPPJQNFGV� 6GORGTCVWTGP MCP WVGP RTQDNGOGT I¹ UXºTV JÎ[V� OGP RIC ÎMGPFG

VCR CX 0 XGF JÎ[G VGORGTCVWTGT� DÎT VGORGTCVWTGP NKIIG R¹ �����°�

/GVQFGP MTGXGT LGXP VKNICPI R¹ CXHCNN GNNGT ILÎFUGN UQO UMCN MQORQUVGTGU� (QT P[CPNGII

MCP FGV QIU¹ XºTG GP NÎUPKPI CV FGV KMMG GT ILÎFUGNMLGNNGT K VKNMP[VPKPI VKN JWUF[TTQO� OGP CV

GP JCT GV NKVG DWHHGTNCIGT HÎT ILÎFUNC I¹T VKN MQORQUVGTKPI QI FGTGVVGT VKN GP NCITKPIUMWO� 'P

XKN QIU¹ JC OWNKIJGVGP HQT ¹ HÎTG FGP HGTFKIMQORQUVGTVG OCUUGP K GV MCOOGT K VKNMP[VPKPI VKN

OGNNQONCIGT HQT CXHCNN 
QI GXV� GV VKNUXCTGPFG HQT JWUF[TILÎFUGN�� UNKM CV OCUUGP UQO UMCN

KPP VKN MQORQUVGTKPI JCT H¹VV GP JÎ[GTG VGORGTCVWT CNNGTGFG HÎT MQORQUVGTKPI�

*XQTXKFV GP JCT DWHHGTNCIGT HQT JWUF[TILÎFUGN KUVGFGHQT WVVCM HTC ILÎFUGNNCIGT WPFGT HLÎU�

HQTXCTOKPI CX CXHCNN QI�GNNGT ILÎFUGN� QI GXV� WVP[VVGT XCTOGRTQFWMULQPGP HTC MQORQUVGT�

KPIURTQUGUUGP VKN GP UNKM HQTXCTOKPI� XKN CXJGPIG CX I¹TFDTWMGTU ÎPUMG QI VKFNKIGTG

D[IPKPIUNÎUPKPIGT� +PUVKVWVV HQT VGMPKUMG HCI XGF 0QTIGU NCPFDTWMUJÎ[UMQNG JCT K UCOCTDGKF

OGF #NHC�.CXCN WVXKMNGV GP TGCMVQTV[RG DGTGIPGV R¹ MQPVKPWGTNKI MQORQUVGTKPI UQO GIPGT

UGI D¹FG VKN FGPPG V[RG CXHCNN QI VKN MNQCMMUNCO Q�N�

-QORQUVGTKPI K UVQTG ILÎFUGNNCITG� H�GMU� WPFGT F[TGTQO GNNGT K UVQTG WVGPFÎTU NCITG� GT KMMG

GIPGV� 'P UNKM MQORQUVGTKPI XKN XCPUMGNKI QRRP¹ VKNUVTGMMGNKI VGORGTCVWT HQT J[IKGPKUGTKPI

CX CXHCNNGV�

8GF MQORQUVGTKPI CX MCFCXGTÎU FÎFHKUM MCP FGV QRRUV¹ NWMVRTQDNGOGT� &GV GT FC GP HQTFGN

OGF VGVV VCPM QI MQPVTQNN OGF NWHVC UQO I¹T WV CX MQORQUVGTKPIUVCPMGP� #XICUUGPG MCP

MLÎTGU ILGPPQO MQPFGPUCVQT�DKQHKNVGT HQT TGFWMULQP CX NWMVWNGORGPG� UNKM FGV GT ILQTV XGF

8CN NCPFDTWMUUMQNG� 47$+0�TCRRQTV ������ QOJCPFNGT FGVVG�

5RTGFPKPI CX X¹VMQORQUV MTGXGT KMMG UºTUMKNV WVUV[T� OGP MCP URTGU OGF FGV XCPNKIG

ILÎFUGNJ¹PFVGTKPIUWVUV[TGV HQT DNCWVILÎFUGN�

.GXGTKPI� 8GF NGXGTKPI GT FGV ÎPUMGNKI CV QRRFTGVVGT FQMWOGPVGTGT JXC OCUUGP KPPGJQNFGT�

#XHCNNGV UMCN XºTG MXGTPGV� GPUKNGTV OGF OCWTU[TG 
�� CX CXHCNNUOGPIFGP� QI VKNUCVV

CPVKQMU[FCPV� &GPPG RTQUGUUGP OGFHÎTGT CV CXHCNNGV H¹T GP UWRRGNKIPGPFG� V[MVHN[VGPFG

MQPUKUVGPU OGF GP R* R¹ ��� � ���� -XGTPKPI QI GPUKNGTKPI DÎT JGNUV UMLG TWVKPGOGUUKI WVG

R¹ CPNGIIGV UNKM CV OCUUGP GT UVCDKNV NCITGV� &GV GT XKMVKI ¹ WPFGTUVTGMG CV TGPUNKIJGV GT

PÎFXGPFKI QI CV NGXGTKPI UMLGT WVGP UÎN� 5ÎN R¹ MNºT� UMQ QI WVUV[T XKN TCUMV JCTUMPG QI IK

HTC UGI NWMV� -CT QI WVUV[T DTWMV VKN VTCPURQTV DÎT FGUKPHKUGTGU GVVGT DTWM� QI HÎT TGVWT VKN

QRRFTGVVUCPNGII�

'IPGV CXHCNN HQT NGXGTKPI VKN FGPPG V[RG CPXGPFGNUG XKN HÎTUV QI HTGOUV XºTG MCFCXGTÎU

FÎFHKUM� 1IU¹ nIQF� FÎFHKUM MCP GIPG UGI FGTUQO CNVGTPCVKX JGPVGRTKU GT JÎ[GTG�
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8GTFKGP CX HKUMGGPUKNCULG UQO ILÎFUGN GT DGTGIPGV VKN EC� MT� ��� RT VQPP� &GVVG GT WVTGIPGV

WV HTC ILGPPQOUPKVVNKI KPPJQNF CX 0� 2 QI - K TGKP HKUMGGPUKNCULG QI UCOOGPNKIPGV OGF RTKU

R¹ JCPFGNUILÎFUGN� )TWPPGV PQG NCXGTG WVP[VVGNUGUITCF QI VCR WPFGT DGJCPFNKPI MCP XGTFKGP

UGVVGU PQG NCXGTG� OGP GP XGTFK R¹ EC� MT� ��� RT VQPP MCP XºTG TGCNKUVKUM 
�� ÎTG RT MI

HKUMGGPUKNCULG�� )LÎFUGNXGTFKGP GT PGRRG PQM UQO MQORGPUCULQP HQT KPXGUVGTKPIGT QI

OGTCTDGKF� (QT FG QRRFTGVVUCPNGII UQO HTCO VKN P¹ JCT NGXGTV VKN I¹TFDTWMGTG JCT QRRFTGVVGT

DGVCNV ����� ÎTG RT MI NGXGTV HKUMGCXHCNN� &GVVG JCT XºTV I¹TFUDTWM OGF GMUKUVGTGPFG

X¹VMQORQUVGTKPIUCPNGII OGF MCRCUKVGV VKN QIU¹ ¹ VC GPFGN QTICPKUM CXHCNN� (QT OCPIG

QRRFTGVVGTG DGV[T FGVVG GP DGURCTGNUG R¹ IQFV QXGT �� ÎTG RT� MI FÎFHKUMGPUKNCULG K HQTJQNF VKN

NGXGTCPUG VKN UGPVTCNV OQVVCMUCPNGII� (QT I¹TFDTWMGTG UQO GT K HGTF OGF ¹ D[IIG QO� GNNGT

WVXKFG ILÎFUGN�JCPFVGTKPIUU[UVGO QI NCIGT� MCP OQVVCM CX UNKMV CXHCNN XºTG GV CMVWGNV

CNVGTPCVKX FGTUQO FG JCT QRRFTGVVUCPNGII K PºTJGVGP QI FGPPG RTQUGUUGP DNKT GP IQFMLGPV

DGJCPFNKPIUOGVQFG� (KUMGCXHCNN XKN FC MWPPG GTUVCVVG MLÎR CX JCPFGNUILÎFUGN�

(QT HKUMGQRRFTGVVGT XKN RTKUGP HQT ¹ DNK MXKVV CXHCNNGV XºTG CXILÎTGPFG U¹ NGPIG CXUGVPKPIGP

QI FGP DGJCPFNKPIGP CXHCNNGV H¹T VKNHTGFUUVKNNGT FG XGVGTKPºTG QI OKNLÎOGUUKIG MTCX�
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1TICPKUM CXHCNN HTC QRRFTGVVUPºTKPIGP K HQTO CX FÎFHKUM MCP GIPG UGI IQFV VKN ILÎFUGN K

NCPFDTWMGV� (QTWVUGVPKPIGP GT CV FÎFHKUMGP ILGPPQOI¹T GP DGJCPFNKPI OGF OKPKOWO

MXGTPKPI QI GPUKNGTKPI HÎT DTWM� 'P MQORQUVGTKPIURTQUGUU GVVGT GPUKNGTKPI XKN [VVGTNKIGTG

UKMTG GP VKNUVTGMMGNKI ITCF CX J[IKGPKUGTKPI�

8GMUVHQTUÎM JCT XKUV CV HKUMGCXHCNN K UNKM HQTO JCT CMUGRVCDNG VKN IQFG GIGPUMCRGT UQO RNCPVG�

PºTKPI QI NKIIGT R¹ JÎ[FG OGF VTCFKULQPGNNG ILÎFUGNUNCI UQO JCPFGNUILÎFUGN QI XCPNKI

DNCWVILÎFUGN HTC UVQTH½�

5RGUKGNV JCT HKUMGGPUKNCULG UQO GT X¹VMQORQUVGTV UCOOGP OGF JWUF[TILÎFUGN� XKUV IQFG QI

UKMTG TGUWNVCVGT HTC XGMUVHQTUÎM� VKNUVTGMMGNKI ITCF CX J[IKGPKUGTKPI QI JCT FGV DTGFGUVG

CPXGPFGNUGUQOT¹FG R¹ FG FQOKPGTGPFG RNCPVGMWNVWTGT K M[UV�0QTIG� (QT FG I¹TFUDTWM UQO

JCT GNNGT GT K HGTF OGF ¹ CPUMCHHG GIPC X¹VMQORQUVGTKPIUCPNGII� QI JCT VKNUVTGMMGNKI

NCITKPIUMCRCUKVGV� MCP OQVVCM CX UNKMV CXHCNN XºTG ÎMQPQOKUM IWPUVKI� )LÎFUNC MCP URTGU

OGF FGV WVUV[TGV UQO GP CNNGTGFG JCT�

1IU¹ HKUMGQRRFTGVVGT XKN MWPPG JC ÎMQPQOKUMG HQTFGNGT CX ¹ NGXGTG CXHCNNGV VKN I¹TFDTWMGT

XGF CV FGVVG DNKT DKNNKIGTG GPP NGXGTCPUG VKN UGPVTCNV OQVVCMUCPNGII�


