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BCDEFCGFEHIEJFK LBJMJNOFE P QRSCDTUHTFEV UEW XYZFEJFOSCDEFCGFE L[NJNOFE P \]OWFOTUHTFE

^RKWFE _FHFRESMH FREF GKMSSRSCDF `UHTFEFREDFRJ ^FR WFO `UJZa]OWFOUE_b

cRFS UH WMS RE WFO `UJZHMSCDREF aFOJR_ _FHRSCDJFd eFOMO^FRJUE_SaFOJR_F QMJFORMK eNE WNOJ TFO

`UHTWOUCG ZUH fFOMO^FRJUE_SNOJ ZU a]OWFOEb

BCDEFCGFEHIEJFK UEW XYZFEJFOSCDEFCGFE gFOWFE UEJFOSCDRFWKRCDd hF EMCD \FOJR_TUJZ UEW

i]OEUE_FEd FRE_FSFJZJb jF EMCD klT UEW \NOH gFOWFE DRFO^FR UEJFOSCDRFWKRCDF \]OWFOKFRSJUE_FE

FOZRFKJb

cFO MUS DNCDeFOSCDKFRmaFSJFH QFJMKK ^FSJFDFEWF [NJNO WOnCGJ DRFO^FR \]OWFOGMHHFOE ME WFO

oEEFEGNEJUO WFS BCDEFCGFEHMEJFKS M^b cUOCD pFRJFOWOFDUE_ WFS [NJNOS gFOWFE WRFSF

\]OWFOGMHHFOE RE \]OWFOORCDJUE_ eFOSCDN^FEb XS FO_R^J SRCD FRE GNEJREURFOKRCDFO \]OWFOSJONHb

BCDEFCGFEHMEJFK UEW BCDEFCGFEGNEJUO SREW DRFO^FR STFZRFKK MUaFREMEWFO M^_FSJRHHJd SN WMSS DRFO

WFO fFOSCDKFRm MUa FRE QRERHUH OFWUZRFOJ gUOWFb

\]OWFOKFRSJUE_ UEW cOUCGSJM^RKRJIJ gFOWFE n^FO eFOSCDRFWFEF iNEJUOFE FOOFRCDJb BN RSJ Zb qb WFO

cUOCDHFSSFOd WRF XYZFEJORZRJIJ UEW WRF BJFR_UE_ FRE gFSFEJKRCDFO `MOMHFJFO anO eFOSCDRFWFEF

`UHTFEJlTFEb

cRF JOMESTMOFEJFOF rDMOMGJFORSJRG FREFO BCDEFCGFETUHTF gROW WUOCD WRF iFEEKRERF MUS_FWOnCGJb sRFO

gROW ^FR FREFO WFaRERFOJFE cOFDZMDK FREF `UHTF HRJ FREFH SRHUKRFOJFE tF_FEWOUCG ^FMUaSCDKM_J UEW

WRF ZU hFWFO cOUCGSJUaF _FD]OFEWF cUOCDaKUSSHFE_F aFSJ_FDMKJFEb
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uH FREF TON^KFHKNSF QNEJM_F eNE BCDEFCGFEHMEJFK UEW XYZFEJFOSCDEFCGF ZU _FgIDOKFRSJFE

FHTaFDKFE gRO UESFO vw���xyz{|y}�~���� ~�y�}�|�

cRFSFS BTOMl DMJ aNK_FEWF fNOJFRKF�

- QNEJM_F NDEF iOMaJMESJOFE_UE_

- �ME_ZFRJgROGUE_

- SMU^FOF UEW FREaMCDF sMEWDM^UE_

- DNDF XO_RF^R_GFRJ

- GFRE fFOGKF^FE eNE [NJNOFE UEW BJMJNOFE

RH FRE_F^MUJFE �USJMEW

gRF Zb qb ^FR QNEJM_F HRJ BFRaF

- UHgFKJeFOJOI_KRCD

�EgFEWUE_� �b BTOnDSJOMDK CMb � SFCb RE WRF XREKMUa� UEW cOUCGSFRJF WFS BCDEFCGFEHMEJFKS

DMKJFE LWM^FR WMOMUa MCDJFEd WMSS WFO BTOnDSJOMDK ERCDJ UE_FDREWFOJ WUOCD WFE

BJMJNO EMCD MUmFE SJO]HFE GMEEV

�b BCDEFCGF GUOZ ^FEFJZFE

�b XRESCDOMU^FE WFO BCDEFCGF RE WFE BCDEFCGFEHMEJFK

�b �UCD EMCD FREFO pMOJFZFRJ eNE CMb �� kM_FE FOD]DJ SRCD WMS �EKMUaHNHFEJ

anO WRF ZUSMHHFE_F^MUJF `UHTF EUO UEgFSFEJKRCDb

��~������x �w� ����y��y�����y� �

sRFO^FR gROW RH pFSFEJKRCDFE ZgRSCDFE gMOJUE_SaOFRFE UEW STMEE^MOFE BJMJNOFE UEJFOSCDRFWFEb

cRF sMEWDM^UE_ FREFS gMOJUE_SaOFRFE BJMJNOS RSJ WFEG^MO FREaMCDb BCDEFCGF UEW BCDEFCGFEHMEJFK

gFOWFE ZUSMHHFE_F^MUJ UEW G]EEFE SN _KFRCD RE WRF `UJZHMSCDREF FRE_F^MUJ gFOWFE L^RJJF

^FMCDJFE BRF DRFOZU UESFOF QNEJM_FDREgFRSFV

cRF STMEE^MOFE BJMJNOFE gFOWFE UEJFOSCDRFWFE RE WRF tOUTTF WFO BJMJNOFE HRJ REJF_ORFOJFO

BTMEEKFRSJF UEW RE WRF tOUTTF HRJ �USMJZSTMEESCDFKKFb cRF KFJZJF tOUTTF GMEE _FSCDKRJZJ SFRE NWFO

MUS FREFH sMOJ_UHHRONDO _FaFOJR_J SFREb

�KKF BJMJNOFE gFOWFE EMCD FRESFJZFEWFH fFOSCDKFRm n^FO BCDOMU^FE EMCD_FSTMEEJb sRFO^FR gROW MUS

FREFO �}��� �����~���}|y� `UHTF FREF �����~���}|y `UHTF _FHMCDJ LiKFHHUE_ gROW FOD]DJVb
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qFRH �MCDSTMEEFE RSJ UE^FWRE_J WMOMUa ZU MCDJFEd WMSS ZgRSCDFE WFO XRESJFKKUE_ ^FRH BJMJNO UEW

WFH MUSJOFJFEWFE QFWRUH ME WFO BTORJZWnSF FREF kNJZFRJd WRF hF EMCD �IE_F WFS BCDKMUCDFS HFDOFOF

QREUJFE ^FJOM_FE GMEEb uEJFO GFREFE uHSJIEWFE WMOa WMS �MCDSTMEEFE SN FOaNK_FEd WMSS ^FR FREFH

BTMEEeNO_ME_ _KFRCD HFDOFOF uHWOFDUE_FE ME WFO BCDOMU^F ME_FZN_FE gFOWFEb

uH [RCDJgFOJF ZU _F^FEd FHTaFDKFE gRO HMYb � uHWOFDUE_ MEZUZRFDFEb

pFEE SRCD EMCD FREFO pMOJFZFRJ eNE CMb � QREUJF ERCDJ WRF _FgnESCDJF iNESRSJFEZ ME WFO BTORJZWnSF

FRESJFKKJd HUSS SRCD FRE FOEFUJFO BTMEEeNO_ME_ gRFWFODNKFEb
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æçèé êçéë ìíé îíï ëçè ðèñéòíóôõçóôö÷èì øíùúèì èçìðèðîìðèìû
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�&��âãäß 'ß�àâßÞá�ßä�ßà ßâ�ßà �ãä�ßã!ß���"�ßå

æçèé êèéëèì èçìçðè 1è÷éçèñöïèôõèé %�ì �óôìèó�èìúíùúèì ñèöóôéçèñèì$ ëçè �í èçìèé 1è÷éçèñöö÷�éíìð

ñ�êû �í èçìèé 7îíï�èç÷%èé�.é�íìð ï.ôéèì ��ììèìû

¢� (à�ã!ß����� ßâ�ßà �ãä�ßã!ß���"�ß

#çè �íì�÷ç�ì èçìèé �óôìèó�èìúíùúè çö÷ ìíé ëîìì ðèêòôéõèçö÷è÷$ êèìì èçìè �óôùçèéíìð

ëíéóô èçì �èëçíù èéï�õð÷û #çèöè �óôùçèéíìð %�ì ëèù �èëçíù ï.ôé÷ �í èçìèé 4õèç÷éèçñíìð

ëèö ��÷�éö çù �÷î÷�éû Bôìõçóô êçè �û 1û 9Cíîúõîìçìð èçìèö 9í÷�éèçïèìö îíï ëèé �÷éî-èû 0èìì

ëçèöèé �óôùçèéïçõù íì÷èéñé�óôèì êçéë$ ÷éè÷èì èéôèñõçóôè +èùúèéî÷íéèì îíï íìë éèçñèì ëîö

�õîö÷�ùèé çì �íé�èé 8èç÷ îñû 9íóô êèìì ëçèöèé +é�ó�èìõîíï ìíé êèìçðè �è�íìëèì çù

ìèíêèé÷çðèì 8íö÷îìë îíï÷éç÷÷$ çö÷ ëçèöèé �îóô%èéôîõ÷ �í %èéðõèçóôèì ùç÷ èçìèù )î%îõçèéö÷îé÷

èçìèö ìèíêèé÷çðèì 9í÷�éèçïèìö$ ëèé ëçè 7èñèìöëîíèé èéôèñõçóô ñèèçìïõíöö÷û

¢�¢ (à�ã!ß����� ��àãä �à�ã!ß�ß ����ß� â"���ßàâ��

1èç öóôõèóô÷èé #íéóôùçöóôíìð �ëèé ñèç �éç÷çöóôèì �î÷èéçîõçèì �îìì èö ðèöóôèôèì$ ëîöö

)õíùúèì ëçè çù çììèéèì ÷é�ó�èì öçìë$ ëíéóô ëçè øíùúè ðèõîìðèìû #çèöè )õíùúèì öçìë

%èéðõèçóôñîé ùç÷ )î�î�$ ëèé öçóô ñèçù öóôõèóô÷èì �èéé.ôéèì îì ëèé Dñèéïõòóôè ëèé �çõóô

îñöè÷�÷û #î ëçèöè )õíùúèì ÷èçõêèçöè �êçöóôèì ��÷�é íìë �÷î÷�é</ììèìöèç÷è �èéCíè÷öóô÷

êèéëèì$ èéðçñ÷ öçóô èçì úîé÷çèõõèé +é�ó�èìõîíï$ ëèé ëèì �óôùçèéïçõù �êçöóôèì ��÷�é íìë �÷î÷�é

íì÷èéñéèóôèì õòöö÷ íìë ö�ùç÷ �í èçìèé èéôèñõçóôèì 1èèçì÷éòóô÷çðíìð ëèé 7îíï�èç÷ ï.ôé÷û

 � *�"�ß���á��ä� ��à �ßàáãäâß�ß�ß ���ßàâ��âß�

�çìè çìëç%çëíèõõè 1èéî÷íìð íìöèéèé )íìëèì çö÷ ï.é íìö öèõñö÷%èéö÷òìëõçóôû #éíó�ö÷îñçõç÷ò÷$

��õíùèìö÷é�ù íìë 9ìõîíïù�ùèì÷ ëèé øíùúè öçìë êèöèì÷õçóôè �î�÷�éèì$ ëçè �í )�éìíìð$

��éù ëèö )�éìö$ íìë )�ìöçö÷èì� ëèö �èëçíùö úîööèì ù.ööèìû �úéèóôèì �çè íìö îì$ êçé

ôèõïèì /ôìèì ðèéìû

,� ���áãäßà  �á�""ß�Þ�� "â� ���ßßâ��ß�ß� 2�ßâ�"â��ß��

#çè øîîéíìð �êçöóôèì ��÷�é íìë �÷î÷�é çö÷ ðèìîí îíïèçìîìëèé îñðèö÷çùù÷û 4èéì ùîé�çèéèì

êçé ëçè ��÷�é��úïè ëèé øíùúèì çì ëèé ðõèçóôèì �îéñè êçè ëçè ëî�íðèô�éèìëèì �÷î÷�éèì$ ö�

ëîöö èö �í �èçìèé �èéêèóôöõíìð ��ùùèì �îììû

#èé 8íöîùùèìñîí ëîéï ìçóô÷ ùç÷ öòíéèôîõ÷çðèù 4õèç÷ùç÷÷èõ èéï�õðèìû 0çé èùúïèôõèì ôçèéï.é

íìöèé ��÷�éúéèööðèéò÷ çì �èéñçìëíìð ùç÷ íìöèéèù �úè�çîõ<��ì÷îðèöúéî3û

5� 6ßà :���àà�ã!á����

0çè çì ëèì èéö÷èì �èç÷èì íì÷èé ëèì øíì�÷èì E#çè )èììõçìçèF íìë E�íì�÷ç�ì èçìèé

�óôìèó�èìúíùúèF ñèöóôéçèñèì$ çö÷ èö öèôé êçóô÷çð$ ëîöö ëèé ��÷�é ùç÷ ëèù �÷î÷�é îì ëèé

#éíó�öèç÷è ñ.ìëçð îñöóôõçè-÷ ;öçèôè îíóô 9ññçõëíìð ëèé èéö÷èì �èç÷è=û 1èç èçìèù

��÷�éé.ó�ö÷îìë %�ì ìíé óîû >@ ùù êçéë ëçè õè÷�÷è )îùùèé èçìèé �óôìèó�èìúíùúè ìçóô÷

éçóô÷çð %èéöóôõ�ööèìû
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�� êçéë �û 1û îíö èçìèé #G<? øíùúè ;?<ö÷íïçð= èçìè #G<> øíùúè ;><ö÷íïçð=û #çèöè øíùúè �îìì

îõö� ìçóô÷ ùèôé çì èçìèù ô�ôèì #éíó�ìç%èîí ñè÷éçèñèì êèéëèì ;öçèôè îíóô E1è÷éçèñöñèéèçóô

èçìèé �óôìèó�èìúíùúèF=û �ö ��ùù÷ �í �.ó�ö÷é�ùíìðèì$ ëçè �í èçìèù èéô�ô÷èì �èéöóôõèç-

ï.ôéèìû

#îö #éíó�ìç%èîí êçéë ñèèçìïõíöö÷ ëíéóô

- �óôõîíóôëíéóôùèööèé íìë Hõòìðè

- )�ìöçö÷èì� íìë �õçè-ïòôçð�èç÷ ëèö �èëçíùö ;)�éìíìð=

- øíùúô�ôè

- 1èöóôîïïèìôèç÷ ëèö øíùúèìîñðîìðöö÷.ó�ö

#íéóô ëèì ��÷�éé.ó�ö÷îìë ñçõëèì öçóô �çìöóôõèçïíìðèì çì ëèù 1èéèçóô$ çì ëèù ëèé ��÷�é

èìëè÷û #íéóô ëçèöè �çìöóôõèçïíìðèì ñçõëèì öçóô E+�÷êîööèéðèñçè÷èF$ ëçè ëî�í ï.ôéèì$ ëîöö

ôçèé ôòíïçð E9ìñîó�íìðèìF �í èé�èììèì öçìëû #çèöè êçèëèéíù ï.ôéèì �í èçìèé �èéèìðíìð ëèö

�õçè-Cíèéöóôìç÷÷ö íìë ëçèöèé �îóô%èéôîõ÷ êçèëèéíù ï.ôé÷ �í íìì�÷çðèù íìë öóôòëõçóôèù

1è÷éçèñ çì èçìèù öèôé ô�ôèì #éíó�ìç%èîí$ êîö ëçè øíùúè H ëèé Aî èçìè )îùùèé ïèôõ÷ H ðîé

ìçóô÷ úíùúèì �îììû #èé �îóô%èéôîõ÷ ëèé �.ó�ö÷é�ùíìðèì %èéö÷òé�÷ öçóô îõö� ôçèéëíéóôû

I� 6ßà ����Þà�ãä �ßá :���àá

/ì ëèé ìîóôï�õðèìëèì ��ç��è ��ììèì �çè ëçè )�ùúèìöî÷ç�ì ëèö ��÷�éé.ó�ö÷îìëèö èéöèôèìû

0çè ñè�.ðõçóô ëèù 9ìõîíï%èéôîõ÷èì èçìèé �óôìèó�èìúíùúè èçìëèí÷çð �í èé�èììèì çö÷ õçèð÷

ëîö 7�öñéèóôù�ùèì÷ íù èçìèì %çèõïîóôèì 0èé÷ .ñèé ëèù Jèììù�ùèì÷û

#îö ùîKû 7�öñéèóôù�ùèì÷ õçèð÷ ñèç èçìèù �÷�úïèé óîû ñèç ëèù >@ ñçö ?@<ïîóôèì 0èé÷û

�.é ö�õóôè 1èõîö÷íìðèì öçìë ëçè )�úïè ëèé ��÷�éèì ìçóô÷ îíöðèõèð÷û

#èé )�úï ñéçóô÷û
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�î÷èéçîõïèôõèé çù 4èï.ðè ëèé 1éíóôïõòóôè õîööèì öçóô öèôé èçìïîóô èé�èììèì$ íû öçìë çì ëèì

öèõ÷èìö÷èì �òõõèì Léöîóôè èçìèö 1éíóôèöû

�ß���â�âß �ßà �ßÞàM�ãä�âãäá�ß� �ãä�ßã!ß���"�ß�

Nâ�á��O�ßÞâß�ßå

#çè 9íööîðè$ ï.é êèõóôèì øí÷� ùîì êèõóôèì �óôìèó�èìùîì÷èõ èçìöè÷�èì �îìì ðèö÷îõ÷è÷ öçóô úîíöóôîõ

ñè÷éîóô÷è÷ îõö úé�ñõèùî÷çöóôû

#çè ùç÷ ëçèöèé �ùúïèôõíìð %èéñíìëèìè øé�ñõèùî÷ç� çö÷$ ëîöö �û1û èçì )îõ�<8èùèì÷<øí÷� çì 1èéõçì

Aèêèçõö îìëèéè �çðèìöóôîï÷èì ; �û1û ëçè )�éìíìð è÷óû = îíïêèçö÷ îõö çì �.ìóôèì$ 0çèöñîëèì �ëèé

1îöèõû
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ëçè îíïðéíìë ëèé îõõðèùèçìèì úéîKçö�éçèì÷çèé÷èì �éïîôéíìð ðèùîóô÷ êèéëèì ��ììèìû �ö ��ììèì îñèé

ëíéóôîíö îíóô îìëèéè 8í�éëìíìðèì öçìì%�õõ öèçìû

�çìè 4èêòôéõèçö÷íìð ï.é ëçè ìîóôï�õðèìëèì íìë ö�ìö÷çðèì �ùúïèôõíìð ��ììèì êçé îíïðéíìë ëèé ìçóô÷
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Leistungsdiagramm

D6-3 D5-2,5 D7-2,5

D7-2,5++ D8-2 D8-2++
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