
3ds

Zb dAn (riihkaisAr)Ai3lichAn AnlagAn in WiAsbadAn

hoEGHaEs-GZEtL rGSimoE,GAadGAaZL im

nEGd EGJaLr EG1sgcGZEdG1sg6GkoEEt EGE.G)itt rliEgGZEdG(.GiallatGiEGWi s

 ad EG  iGAaZar  it EGimGA r icLGd rGMaZritiZsstraA ,GHocLstatt ,Go  r EG

KircLgass GZEdGd sGMaZritiZsalatz sG iE EG twaGd00GmGlaEg EGAZrscLlZAGZEt r-G

sZcL E1.Gba  iGwZrd G  o acLt t,GdaAGZEt rLal Gd rGstarkGmitGAaZscLZttG

dZrcLs tzt EGo  r EGromiscL EGScLicLt E,Gd r EGA giEEG)itt rliEgGaZrGdasGaZs-G

g L Ed G1.GJaLrLZEd rtGdati rt ,GsicLGall EtLal  EG iE GscLwarz ,Gmoorig G

ScLicLtGscLarrGa s tzt .Gbi GiEGdi s rGMoorscLicLtGr stg st llt EGiraLlrost Gd Z-G

t t G)itt rliEgGalsG) st G iE rG(ag rsi dlZEg,Gw lcL GEacLGd EGA rZEd EGiEG

 iE rGAraEdkatastroaL GzZgrZEd g gaEg EGs iEGmZAt ,Gdi G rGmitGd EGWirr EG

d sGJaLr sG6g/70GiEGZZsamm ELaEgG racLt .Gb EGA giEEGdi s rGScLicLtGs tzt G

 rGzZEacLstGiEGdi G rst GHalrt Gd sG1.GJaLrLZEd rtsd;Gsaat rGarazisi rt G rGs iE G

M iEZEgGZEdGLi ltG iE EGAEraEgGiEGsaataZgZst iscL-rrZLti  riscL rGZ itGrZrG

sicL r3.

G stiitztGaZrGalt r GA o acLtZEg EGZEt rsZcLt G)itt rliEgG1g04GZEdG1g0cG

dr iGzZGW rscLi d E EGAElag EGg L r Ed G(ag rgra  EGaZrGd mGH id E  rg,Gdi G

all Gd mGSt iEkast llGWoraZsgiEg E4.GZwarGg laEgG sGEicLt,Gd EGUmraEgG iE sG

di s rG(ag rGr stzZst ll E,GdocLGkoEEt EGdZrcLGdi GU  rscLE idZEg EGd rGGra

  EGdi Gr latiW GCLroEologicGg klartGZEdG iE G1oraElag GmitG1ZtZlZsGd sGalt st EG

(ag rsG(A)GaZsg gra  EGw rd E.GZZrGZ itst llZEgGdi s rGAElag EGLatGsicLG)itt r

liEgGEZrGs LrGWorsicLtigGg aZA rt;G rGEaLmGaE,GdaAG iE sGdi s rG(ag rGEicLtGWi lG

alt rGistGalsGdasGSt iEkast ll,GZEdG rwogG iE EGZZsamm ELaEgGmitGd EGKamar EG

d sGJaLr sG70.Gbi GExist EzG iE sG(ag rsGaZsGd rGZ itGd sGAZgZstZsGiEGWi s

 ad EGLi ltG rGrZrGwaLrscL iElicL,Gz g rt Ga  r,G sGmitGd mG(ag rGAGzZGid Eti-G

rizi r E,Go woLlGdi GEZEd GaZsGd mG1ZtZlZsGEacLGs iE rGM iEZEgGmitG iE mG

solcL EGAEsatzGZ  r iEstimm EGkoEEt Ec.

G g EGdi s GwoLl  grZEd t EGUEt rsZcLZEgs rg  Eiss GzZrGbati rZEgGso-G

woLlGd rGMoorscLicLtGwi GaZcLGd rG(ag rGaZrGd mGH id E  rg,Gdi Gallg m iEG

aE rkaEEtGword EGsiEd,GLatGH.GScLoaaaGWorGkZrz mGSt llZEgGg Eomm E6.GErG

  zw ir lt,GdaAG sGsicLG  iGd EG) st EGd rGWoLE aZt EGiEGd rGMoorscLicLtGZmG

 iEG(ag rdorrGg LaEd ltGLa  ,GZEdGEimmtGaE,GdaAGdortG,,di GSaZr EG iE sGKa-

1G Aass.GAEE.Gdg,G1sg7-gs,G11crr.

dG E d.G130r.

3G Mitt.Gd.Gh r.Gr.GAass.GAltkd .G1g01-0d,Gc0;GO)(.GAGAr.G31:GbasGKast llGWi s ad EG(1g0g)G

6dr.;G)itt rliEg,GbasGrrZLromiscL G(ag rG  iGHorL imGimG1aZEZs.GAass.GAEE.G40,G1g1d,G13sG(imG

rolg Ed EGziti rt:GHorL im).

4G Aass.GAEE.G36,G1g06,Gnrr.;GMitt.Gd.Gh r.Gr.GAass.GAltkd .G1g0c-06,G6s;GO)(.GAGAr.G31G

(1g0g)Gc7Gnr.

cG Aass.GAEE.G36,G1g06,G7G(dortGzZEacLstG EtscLi d E rGrZrG iE Gbati rZEgGiEGdi GaZgZst iscL G

Z it);GO)(.GAGAr.G31G(1g0g)G63GZ.G66.

6G H.Gbrag Edorrr,Gd.GA r.G)GK.G1g0c,cg;Gl.GKZtscL,GAass.GH imat l.G43,1gc3,sd;GH.GScLoE-G

  rg r,GA Z r GGra ZEg EGamGo  rg rmaEiscL EGZEdGra tiscL EG(im s.G(im srorscLZEg EGdG

(1g6d)G7d;GH.GScLoaaa,GAass.GAEE.G73,G1g6d,Gnrr.



ZZGd EGrrZLkais rz itlicL EGAElag EGiEGWi s ad E 3dg

st llsGg rZEd EGwZrd E“,GdasGgl icLz itigGmitGHorL imGaEg l gtGZEdGwi Gdi s sG

ZrEGc0G iE rGKatastroaL GzZmGOar rGg rall EGs i7.Gb rGZ itaEsatzGwirdGmitGd rG

 Eg EGU  r iEstimmZEgGd rGlZEd GaZsGd rGMoorscLicLtGmitGd E EGaZsGHorL imG

  grZEd t,GoLE Gda Gda  iGaZrGdi GzaLlr icL EGHiEw is G)itt rliEgsGaZrGWor-G

claZdiscL sGlZEdmat rialGiEGWi s ad EG iEg gaEg EGwird.

AacLGScLoaaaGsiEdGall G(ag rGaZrGd mGH id E  rgGrlaWiscL,GdaGiEGd rG

Saitz Gd sG1ZtZlZsGd sGalt st EGErdkast llsGm Lr r GSt ma lGWoEG1oar rEGaZsG

W saasiaEiscL-rrZLdomitiaEiscL rGZ itGg rZEd EGword EGs i E.Gb rGWoEGAitt r-G

liEgG rwaLEt G(at E -1oarGaZsGd mG1ZtZlZsGs iGd rG iEL imiscL EGWar GrlaWi-G

scL rGZ itGzZzZordE Es.

lZrGdi GA Zrt ilZEgGd rGrrZLkais rz itlicL E,GWoEGMaiEzGaZsg L Ed EGA -G

s tzZEgGd rGr cLtsrL iEiscL EGG  i t GZEdGd rGbaZ rGZEdGAZsd LEZEgGd sG

Ariick Ekoar sGistGdi s sGiro l mGWoEG  tracLtlicL rGA d ZtZEg.GAZcLGwiird G

 iE GAEd rZEgGd rGbati rZEgGd rGMoorscLicLtGw itr icL Ed GKoEs qZ Ez EGrZrG

di GEiEordEZEgGiEs  soEd r Gd rGK ramikGaZsGaEd r EGlZEdalatz EGLa  E.GEsG

wirdGdaL rGzZGarZr EGs iE,Go Gdi GcLroEologiscL EGAEsatz GScLoaaasGLalt arG

siEd.GWirGsiEdGda  iGg zwZEg E,GaZrGdasGWoEG)itt rliEgGiEGd EGAassaZiscL EG

AEEal EGdg,G1sg7-gsGaZ lizi rt GZEdGsaat rGW rscLi d EtlicLG rgaEzt GMat rialgG

zZriickzZgr ir E.GnEs  soEd r GrZrGdi Gk ramiscL EGlZEd GmitGAZsEaLm Gd rG

1oar rst ma lGistGdi s Gh r rr EtlicLZEgGj docLGscLw rGaZsw rt ar,GdaGiLrGEZrG

 iEig GlotosGZEdGSkizz EG  ig g   EGsiEd.

bi GmitGAss EGd rG rst EGAltar-S ri GWoEG(ZgZdZEZmG(10-3GW.GCLr.)G  -G

giEE Ed GMZEzr iL GaZsGd rGMoorscLicLtGistGzZGkl iE,GZmG iE GstatistiscL GAZs-G

w rtZEgGzZG rlaZ  E10.GAZrGdi GimGh rgl icLGzZGHorL imGgroA GAEzaLlGalt r rG

EEtwicklZEgsstZr EGZEt rGd EGWi s ad E rGli  lEGLatG)itt rliEgG  r itsGLiE-G

g wi s E11.GHocLstwaLrscL iElicLGWorclaZdiscLGistG iE GAZg Eri  lGmitGW rzi r-G

t mGlZAGZEdGAiig lLalsGZEdGmitGorr E E,GEacLGaZA EG twasGaZsg r ilt EGAZg E1d.G

basG iEzig GW rgl icL ar GStZckGiEGHorL imGz igtGtrotzGaLElicL rGAildZEgGd rG

AZg EGdZrcLGdi GlormGd sGAiig lsGZEdGd rGAiig lscL i  G iE GjiiEg r GEEtwick-G

lZEgsstZr GaE13.GZw iGw it r Gli  lEGdi s sG1yasGmitGorr E EGAZg EGaZsGWi s

 ad EGg Ldr EG   ErallsGzZG iE rGalt r EGStZr ,Gdi G  r itsGiEGHalt rEG  l gtGist,

7G E d.G11.

sG E d.G7.

gG bi GrrZLkais rz itlicL EGli  lEGaZsGWi s ad EGLatG)itt rliEg,GHorL imG136Grt.GzZsamm E-G

g st llt;G iE G(ist Gd rG1oar rst ma l,Gsow itGsi Giarall l EGiEGHorL imGLa  E,G  d.Gd44rr.Ghgl.G

r rE rG)itt rliEg,GMitt.Gd.Gh r.Gr.GAass.GAltkd .G1g00-01,G4grr.;G  d.G1g03-04,Gs4;G  d.G1g04-0c,G

40rr.;G  d.G1g06-07,G10dr.;GScLoaaa,GAass.GAEE.G6d,G1gc1,G6rr.;G  d.G63,G1gcd,G6rr.

10G Aass.GAEE.Gdg,G1sg7-gs,G13dGr.G-Gbi GAltarmiiEz EG()nG.GnG360)G  d.G13dGAr.G4GZEdGc,G

l tzt r GmitGG g Est ma lGhA).Ghgl.Gr rE rGMitt.Gd.Gh r.Gr.GAass.GAltkd .G1g00-01,G4grr.GZEdG  d.G

1g04-0c,G4d.

11G HorL imG13s.G-Gbi GrrZLkais rz itlicL EGli  lEGaZsGWi s ad EGsiEdGW rorr EtlicLt:GAass.G

AEE.Gdg,G1sg7-gs,G13cGrr.;G  d.G41,G1g10-11,G343;GHorL imG136Grr.G-Gbi Gli  lEGaZsGd mGG  i tGd sG

Kast lls:GO)(.GAGAr.G31G(1g0g)Gg0rr.

1dG HorL imGA  .Gd3,G1cG(l.GO.:GMaZritiZsalatz);Gsi G EtsaricLtGd mG1yaGmhnGAGWoEGCamZlo-G

dZEZm:G0.Gl.G0.GHawk sG-GM.G).GHZll,GCamZlodZEZm.G) aortsGorGtL G) s arcLGCommitt  GorGtL G

Soc.GorGAEtiqZ.GorG(oEdoEG14G(1g47)G3d0:G“EormallyGar -ClaZdiaE”.

13G HorL imG1ar.Gs,Ggd,GWgl.GdazZG  d.G1d0.
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La  EGa  tGEocLGiarall l EGiEGHorL im14.GZZGd EGrriiL E,Gw EEGaZcLGEicLtGm LrG

aZsscLli AlicLGWorclaZdiscL EGlorm EGg Ldr EGdi G  id EGli  lEGmitGAiig ]-G

kEot E,Gwi Gsi GsicLGLaZrigGiEGaZgZst iscL EGAElag EGriEd E1c,Gr rE rG iE GAZcis-G

sari  lGmitGH rst ll rEam E16GZEdG   EsolcL GmitG iEg st ma lt EGAZg EGaZrG

d rGAiig lalatt 17;Gdi s GGrZaa Gr LltG-G   EsoGwi Gli  lEGmitGH rst ll rEam EG-G

iEGHorL imGW llig,GwaLr EdGsi GiEGWi s ad EGWi rmalGW rtr t EGist.

UEt rGd EGzaLlr icL EGSt ma iEGaZrG1 rraGsigillataGaZsGd rGMoorscLicLtG

riEd EGsicLGrolg Ed GEicLt-sZdgalliscL G1 ar rst ma l:

1.G A1En,GdarZEt rGZw ig;G)ZEdst ma lGaZrG1ass E od E.GAass.GAEE.Gdg,G1sg7-gs,G

14cGAr.G11,G1ar.Gs,G11G=GGn(.GmnnnG1000g,G43GA.GOx -Comrort GAr.G144,G417.GEiEG

laksimil GistGmirGEicLtG  kaEEt.GUEt rGd EGSt ma iEGd sGCE.GAt iZs,Gd ss EGWar G

WorGall mGamG)L iEGstarkGW r r it tGwar,GistGdi GAam EsrormGoLE GiraEom EG  iG

w it mGamGLaZrigst E.G)ZEdst ma l GaZrGla rikat EGd sGAt iZsGsiEdGiEGHalt rEG

W rgl icLsw is Gs lt E,G iE GlormG(Halt rEG170GAr.Gg1)GistGEZrG iEmal,Gdi GaEd r G

(Halt rEG16gGAr.G43-47)Gsi   EmalG  l gt.GWirGkoEE EGW rmZt E,GdaAGd rGWi s-G

 ad E rGSt ma lGd rGsaataZgZst iscL-ti  riscL EGZ itGaEg Lort.

1s

1g

d.G A1EnG.G.G.GMitt.Gd.Gh r.Gr.GAass.GAltkd .G1g04-0c,G4d.GAll Gw it r EGAEga  EGr L-G

l E;G sG l i tGZEklar,Go G sGsicLGZmG iE EGSt ma lGd sGAt iZsGod rG iE sGs iE rGlr i-G

g lass E EGLaEd lt.

3.G CAGA1En.G) cLt ckst ma lGaZrG1 ll r od E.GAass.GAEE.Gdg,G1sg7-gs,G14cGAr.G10,G

1ar.Gs,G10G=GCn(.GmnnnG1000g,G4dGq.GOx -ComrortGAr.G14c,Gd34.GAZcLGdi s GlormG

d sGSt ma lsGistGw itGW r r it t;G rGistGaLElicLGiEGHalt rEGWi lracLGW rtr t EG(Hal

t rEG16gGAr.G13-dd,G1ar.Gd6,G13-d1;GMitt.Gd.GAlt rt.-Komm.Gr.GW stral EG6,G1g1d,G

4dGAr.Gd63-d67;GAod Ealt rtZm rGW stral EsG6G[1g43]Gd0),G   EsoGiEGzaLlr icL EG

aEd r EGlZEdalatz EGaZgZst iscL rGZEdGti  riscL rGZ itGwi Gz.GA.GiEGO  rLaZs EG

(G.GUl  rt,Gbi GromiscL GK ramikGaZsGd mG( gioEslag rGAZgs Zrg-O  rLaZs E.G

Mat rialL.Gz.GAay r.Ghorg scL.G14G[1g60]G1sGA  .G3,G3-4),GhiEdoEissaG(O.GAoLE,G

G rmaEiaG11,G1gd7,G3GAr.Gd),GAZgstG(E.GEttliEg r,Gbi GK ramikGd rGAZgst rG1L r-G

m EG[1g4g]Gd3GAr.G3.Gc),GmaEt EG(AoEE rGJaLr .G114-11c,G1g06,G3d6GZEdG  d.G1dd,G

1g1d,G36g)GZEdGimGsaataZgZst iscL-rrZLti  riscL EGb aotrZEdGiEGMaiEzG(W.GW.

14G HorL imGA  .Gd3,G13.G14G(Wi s ad E);GMitt.Gd.GAlt rt.-Komm.Gr.GW stral EGc,G1g0g,G336G

A  .G1GZ.G1ar.G36,G3G(imGrolg Ed EGziti rt:GHalt rE);GHorL imG1d0GAr.Gg3-g7G(1yaGnla;GHorL im);G

zZGdi s mG1yaGWgl.GHawk s-HZllGa.a.O.G3d0Gr.;GG.GUl  rt,Gbi GromiscL EGboEaZ-Kast ll GAisliEg EG

ZEdGAZrgLor .G(im srorscLZEg EG1G(1gcg)G64GmitGAEm.G17.

1cG Wi s ad E:GHorL imG13sGAr.G1GA  .Gd3,G1G=GAass.GAEE.Gdg,G1sg7-gs,G13cGAr.G1GA  .G3G

(aZsGd rGMoorscLicLt)GZEdGHorL imG13sGAr.Gd.G-GHorL im:GHorL imG11sGAr.G1-d0G(1yaGlaG=GAlm-G

gr EG1g).G-GnEGsaataZgZst iscL-rrZLti  riscL mGZZsamm ELaEgGiEGAadGAaZL im:GSaal Zrg-JaLr .G

1s,G1gcg-60,G7GAr.G11,GdortGaZcLGw it r GA l g .Ghgl.Gr rE rGUl  rt,GAisliEg E-AZrgLor G64.

16G HorL imGA  .Gd3,GdsG(l.GO.:GM tzg rgass ).GZZGd EGli  lEGmitGH rst ll rEam EGWgl.G

G.GA Lr Es,G) iE ck -l stscLrirtG(1gc0)Gnrr.GZEdG).GAoll,GG rmaEiaG30,G1gcd,G3gc.

17G HorL imG140GAr.GdgG(l.GO.:GMaZritiZsalatz).G30G(l.G0.:GHocLstatt );GAass.GAEE.G41,G

1g10-11,G343G(l.G0.:GMaZritiZsalatz).GHorL imG1yaGh.GZZrGAZcissari  lGWgl.GHawk s-HZllGa.a.O.G

3d1Gr.G(1yaGmhnn),GdortGaZcLGw it r GA l g .GbaAGdi s Gli  lEGmitG iEg st ma lt EGAZg EGEocLGiEG

claZdiscL rGZ itGWorkomm E,Gz igtGHawk s-HZllGa.a.O.G3ddGAr.G1ds.G13c.G137;GWgl.Gr rE rGdi G

  id EGEx malar GaZsG)iAtiss E:GUl  rt,GAisliEg E-AZrgLor G1ar.Gcg,G11.G1d.

1sG A.GOx -H.GComrort,GCatalogZ GorGArr tiE Giott rs’GStamasG(1it lGEocLGEicLtGr stst L Ed,G

 rscL iEtG1g63).Gbi GM glicLk it,GdasGMaEZskriatG iEs L EGzZGkoEE E,GW rdaEk GicLGd rGlr ZEd-G

licLk itGWoEGH.GComrort.

1gG hgl.GOx ,GAod Ealt rtZm rGW stral EsG6G(1g43)G63GZEdG70.
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ir rr r,GMaiEz rGZ itscLr.Gc6-c7,G1g61-6d,Gd0grr.).GO woLlGW rgl icL ar GSt ma lG

g l g EtlicLGaZcLGsaat rG  g gE EG-GsoGW r iEz ltGiEGAZrgLor G(Ul  rt,GAisliEg E-G

AZrgL r G3cGZEdG1ar.G41,Gg)GZEdGiEG iEig EGEx malar EGEocLGiEGsaat EGi riod EG

WoEGCamZlodZEZmG(Hawk s-HZllGa.Ga.G0.G1ar.G41,G3-6)G-Gdiirrt Gd rGWi s ad E rG

St ma lGiEGdi GZ itGHalt rEsGod rGw EigGsaat rGg L r E.

4.G mAA1(Li).G) cLt ckst ma lGaZrG1 ll r od E.GAass.GAEE.Gdg,1sg7-gs,G14cGAr.G1d,G

1ar.Gs,G1dG=GCn(.Gmnnn1000g,G317Gz.GOx -ComrortGAr.G177,Gd06.GALElicL GSt ma lG

d sGmaEtLZs,G iE sGlr ig lass E EGd sGCE.GAt iZs,Gd ss EGWar GWorGall mGiEGGal-G

li EGZEdGamG)L iEGw itGW r r it tGist,GliEd EGsicLGWi lracLGiEGlZEdalatz EG

aZgZst iscL-ti  riscL rGZ it,GsoGz.GA.GiEGMaiEzG(b.GAaatz,GMogoEtiacZm.G(im s-G

rorscLZEg EG4G[1g6d]G1ar.G1s,G7.Gs;G  d.Gc4GAr.G3s-46GZEdGc7GAr.G16.G17),GmaEt EG

(AoEE rGJaLr .G114-11c,1g06,G3d7;G  d.G1dd,1g1d,G36gGAr.G16-1s),Gr rE rGiEGAEgstG

(EttliEg rGa.Ga.GO.Gd4GAr.Gdd-d6)GZEdGhiEdoEissaG(AoLEGa.a.O.G4GAr.G14-1g).GnEG

Halt rEGistG rGzwarGm LrracLG  l gtG(Halt rEG17dGAr.G111.G11d;GMitt.Gd.GAlt rt.-G

Komm.Gr.GW stral EG6,1g1d,43GAr.G303;GAod Ealt rtZm rGW stral EsG6G[1g43]Gdd),G

trittGa  rGimGh rgl icLGzZGjiiEg r EGlZEdalatz EGdortG twasGzZriick,GsoGdaAG

(o scLck GmitG) cLtGW rmZt t ,GdaAGs iE GHaZattatigk itG rstGiEGdi GZ itGEacLG

Halt rEGrallt .GmaEtLZs-War GriEd tGsicLG   ErallsGg l g EtlicLGEocLGsaat rGiEG

CamZlodZEZmG(Hawk s-HZllGa.Ga.GO.G1g3).

d0

c.G A1EnZOn(n.GKr Zzst ma lGaZrG1 ll r od E.GAass.GAEE.Gdg,G1sg7-gs,G146GAr.G13,G

1ar.Gs,G13G=GCn(.Gmnnn1000g,GccGc.GOx -ComrortGAr.G1s0,G1g.Gbi Ggl icL GSt ma l-G

rormGw istG iEGEx malarGaZsG)omGaZrG(Cn(.GmhGc01c).Gbi s GAam Esrorm,Gg 

l g EtlicLGaZcLGmitGira Eom E,G  g gE tGLaZrig rGimG)L iEg  i tGZEdGiEGsaat-G

aZgZst iscL-rrZLti  riscL mGZZsamm ELaEgGiEGAadGAaZL imG(Saal Zrg-JaLr .G

1s,G1gcg-60,G7GA  .G4).Gbi GlormGd sGKr Zzst ma lsGriEd tGsicLGj docLGEicLtGm LrG

iEGHalt rE;Gsi GistGcLarakt ristiscLGrZrGdi Gti  riscL GZ it,GiEGdi GaZcLGZEs rGSt m-G

a lGzZGs tz EGist .d1

6.G ZOn(n.Gbr ig t ilt rGKr isst ma lGaZrG1 ll r od E.GAass.GAEE.Gdg,G1sg7-gs,G146G

Ar.G14,G1ar.Gs,14G=GCn(.Gmnnn1000g,G3d0L'.GOx -ComrortGAr.G1s1,1d3.Gh rgl icL

 ar GSt ma l,Gdi GwoLlG twasGkl iE rGsiEdGalsGdasGWi s ad E rGEx malar,GliEd EG

sicLGiEGMaiEzG(h.GG issE r,Gbi GimGMaiEz rGMZs ZmG  riEdlicL EGr iE r EGG raA G

d rGaZgZst iscL EGZ itGZEdGiLr GSt ma lG[1g0d]G14GAr.Gd37,G1ar.G3,G167)GZEdGiEG

U   rg EG(J.GAr Z r,GOZdL idk.GM d d liEg EG1d,G1g31,G1ar.G13,G114);GaZcLGdi G

St ma lGaZsGh cLt EG(Cn(.GmnnnG1000g,G3d0Gn1-4)Gg Lor EGLi rzZ.Gbi GlormGd sG

St ma ls ,Gdi GEZrGWoEGd EG  id EGlr ig lass E EGd sGAt iZs,GMaL sGZEdGZoilZs,G

W rw Ed tGwird,GistGEicLtGm LrGiEGHalt rEG  l gt,Go woLlG  id G1oar rGdortLiEG

g li r rtGLa  E;Gsi Gg LortGalsoGiEGdi GZ itGEacLGgGE.GCLr.

dd

7.G A1EnGMAEG/GE1GZOE(.GZw iz ilig rGSt ma l.GMitt.Gd.Gh r.Gr.GAass.GAltkd .G1g04G

 isG1g0c,G4d.GOx -ComrortGAr.G1s3d.GG s llscLartsst ma lGd sGMaL sGZEdGZoilZs G

liEd EGsicLGiEG1arraco,G(aEgr s,GMaiEz,GAoEE,GA ZA,GmaEt E,GU   rg EGZEdG

h cLt E.GlZrGdi GZ itst llZEgGwicLtigGsiEdGm LrracL GA l g GiEGHalt rEG(Halt rE

d3

d0GHalt rEG1ssr.GZZrGZ itst llZEgGd rGWar Gd sGAt iZsGZEdGs iE rGlr ig lass E EGWgl.GEtt

liEg r,Ghor  m rkZEg EGzZG iE rGbiskZssioEGd sGAt iZs-iro l ms.G) iGcr taria G)omaEa GraZto-G

rZmGactaG4,G1g6d,Gd7Grr.

d1G Ox Ga.a.O.G7dr.G-Ghgl.GaZcLGd EGKr Zzst ma lGd sGCE.GAt iZsGiEGrrZLti  riscL mGZZsam

m ELaEgGiEGAas l:G).Gl llmaEE,GAas lGiEGr miscL rGZ it.GMoEogr.GzZrGUr-GZEdGlriiLg scL.Gd rG

ScLw izG10G(1gcc)G1ar.G10,G11.

ddG hgl.GOx Ga.a.O.G7d.

d3G hgl.GOx Ga.a.O.G64rr.
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171GAr.G100-104;GMitt.Gd.GAlt rt.-Komm.Gr.GW stral EG6,G1g1d,G43GAr.Gdgs;GAod E-G

alt rtiim rGW stral EsG6G[1g43]Gd1GAr.G43c).

s.G nO1Hh).G) cLt ckst ma lGaZrG1 ll r od E.GAass.GAEE.Gdg,G1sg7-gs,G1c0GAr.G64,G

1ar.Gg,Gd0;G  ricLtigt G( sZEg:GMitt.Gd.Gh r.Gr.GAass.GAltkd .G1g01-0d,Gc0.GOx -G

ComrortGAr.Gs31.Glaksimil :GHalt rEG1ar.Gds,G14s.GWar Gdi s s,GwaLrscL iElicLGiEG

Galli EGar  it Ed EG1oar rsd4GistG  l gtGiEGSt .GColom  ,Girim ll s,GAZtZE,GMaiEzG

(dGEx malar ),GA ZAGZEdGh cLt E;GrZrGd EGZ itaEsatzGistG EtscL id Ed,GdaAGiEG

Halt rEGiEsg samtGsi   EGEx malar Gg rZEd EGwZrd EG(Halt rEG177GAr.G14s-1c3;G

Aod Ealt rtiim rGW stral EsG6G[1g43]GdcGAr.Gc60).

g.G i.Gl(OS.GKr isst ma lGaZrG1 ll r od E.GAass.GAEE.Gdg,G1sg7-gs,G147GAr.Gdg,G

1ar.Gs,GcdG=GCn(.Gmnnn1000g,G1sd .GOx -ComrortGAr.G1d03 .Gnd EtiscL GSt ma lG

li g EGWorGaZsGHalt rEG(Halt rEG17gGAr.G16g,G1ar.Gds,G16g;GMitt.Gd.GAlt rt.-Komm.G

r.GW stral EG6,G1g1d,G4cGAr.G33c;GAod Ealt rtiim rGW stral EsG6G[1g43]Gd6)GZEdG

MaiEzG(G issE rGa.Ga.GO.GgGAr.G11c,G1ar.Gd,Gs4);GwaLrscL iElicLGsiEdGaZcLGdi G

Ex malar GaZsGA ZAGZEdGAEd rEacLG(Cn(.GmnnnG1000g,G1sdGc.Gd)Gst ma lgl icL.G

AEzZscLli A EGsiEdGw it rGdi GSt ma lGM.Gi.Gl(OSGaZsGMaiEzG(Ox -ComrortG1d0d)G

ZEdGl(OSGlGaZsG(yoEGZEdGAZtZEG(Ox -ComrortGAr.G1d04).GZZmGgl icL EG1oar r i-G

  tri  Gg Ldr EGEacLGOx -ComrortGaZcLGdi GSt ma lGM.Gi.GS.G(a.Ga.GO.GAr.G1d0c)G

ZEdGM.Gi.Gi.G(a.Ga.GO.GAr.G1d06).GlZrGdi GWar Gdi s rG1oar r iGistGw iA rG1oEGZEdG

scLl cLt rGU  rzZgGcLarakt ristiscL.GllosGLatGwaLrscL iElicLGiEGGalli EGod rGimG

)L iEg  i tGg ar  it tdc.Gbi GA l g GiEGHalt rEGZEdGAEd rEacLGdati r EGdi GAr-G

  itsz itGd sG1oar rsGiEGdi GsaataZgZst iscL-rrZLti  riscL GZ it.

10.G iE1)OAn.GKr isst ma lGaZrG1 ll r od E.GAass.GAEE.Gdg,G1sg7-gs,G14sGAr.G4d,G

1ar.Gs,GgsG=GCn(.GmnnnG1000g,G1g4.GOx -ComrortGAr.G1dgc;GLi rGw rd EGrolg Ed G

lZEdort GrZrGWar Gdi s sG1oar rsGg EaEEt:GCataEia,GKartLago,GiortZsGMagEZs.G

Kr isst ma lGsiEdGsoEstGorr E arGEicLtG  l gt.GEsGscL iEtGzw ir lLart,Go Gdi s rG

i troEiZsGmitGd EGW rscLi d E EGitaliscL EG1oar rEGgl icL EGAam EsGiEGh r iE

dZEgGg  racLtGw rd EGkaEEG(Ox -ComrortGAr.G1dg4;G1dg6-1300).GAacLGOx -Com-G

rortG Etsar cL EG1oEGZEdGU  rzZgG-Gsi Gst L EGd rGWar Gd sGllosGEaL G-Gd EGSigil-G

lat EGmitGSt ma lG1.iE1.GSCAEG(a.Ga.GO.GAr.G130d),Gd rGaZsGd rGS ls’scL EGZi g l iG

(Ox ,GAoEE rGJaLr .G10d,G1sgs,G1ccGAr.Gc63)GZEdGMaiEzG(AaatzGa.Ga.GO.Gc7GAr.G3d)G

  kaEEtGist.GWaLrscL iElicLGLaEd ltG sGsicLGZmG iE GiEGGalli EGar  it Ed Gla rik,G

di Gd mGA tri  Gd sGM.Gi.GllosG twaGgl icLz itigGist.

11.G SEA1!.GMitt.Gd.Gh r.Gr.GAass.GAltkd .G1g04-0c,G4d.GOx -ComrortGAr.G17dgs.Gbi G

War Gd sGarr tiEiscL EG1oar rsGC.GS EtiZsGistGZ  rG iE EG rL  licL EGZ itraZmGLiEG

iEG  tracLtlicL mGUmraEgGEacLGGalli EGZEdGiEGdasG)L iEg  i tGg laEgt.GSt ma lG

oLE Gira Eom E,Gdi G  r itsGiEGO  rad EG  g gE E,GsiEdGm glicL rw is G twasG

rrZL rGaEzZs tz EGalsGdi GmitGWoll rGAam Esrorm.

1d.G C.GSEA1n.G) cLt ckst ma lGiEGglatt mG)aLm EGaZrG1 ll r od E.GAass.GAEE.Gdg,G

1sg7-gs,G14gGAr.Gc6,G1ar.Gs,G1d6G=GCn(.Gmnnn1000g,,d311.GOx -ComrortAr.G173d,G

s7.GSt ma lGdi s rGAam EsrormGsiEdGw itGW r r it t.GA l g GliEd EGsicLG  r itsGiEG

O  rad EGZEdGr icL EG isGiEGdi GrrZLti  riscL GZ itG(hiEdoEissa:GAEz.Gr.GScLw iz.G

Altkd .G36,G1g34,Gs7GA  .Gg;GiEGrrZLti  riscL mGlZEdkomal xGiEGAas l:Gl llmaEEG

a.Ga.GO.G1ar.Gg,G17;GiEG iE mGsaataZgZst iscL-rrZLti  riscL EGb aotrZEdGiEGMaiEz:G

W.GW.Gir rr rGa.Ga.GO.Gd0grr.).GEiEGs LrGaLElicL sGlragm EtG iE sG)aLm Est ma lsG

d sGS EtiZsGriEd tGsicLGiEGlri d  rgGiEGsaataZgZst iscL-rrZLti  riscL mGZZsarE-G

m ELaEgG().GMag r-H.G)otL,Gdg.GA r.G)GK.G1g3g,d1GA  .G7c).Gb rGsaat st A l g

d4Ghgl.GHalt rEG177;GOx Ga.a.O.G67.

dsGhgl.GHalt rEG134GmitGAEm.GdGZEdG17g;GOx Ga.a.O.Gd6.
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istG iEGSt ma lGaZsGd i’Gnh.Gi riod GWoEGCamZlodZEZmG(Hawk s-HZllGa.Ga.G0.G

1gdGAr.Gd4).

13.GC.GSEA1nGaZrG1ass E od E.GMitt.Gd.Gh r.Gr.GAass.GAltkd .G1g03-04,Gs4.GAaL r G

AEga  EGr Ll E.

bi GSt ma lGd rGrrZL EGsZdgalliscL EG1oar rGkoEE EGrZrGdi Glrag Gd rGlriiL-G

dati rZEgGEicLtGL raEg zog EGw rd E,GdaGsi GEocLGiEGclaZdiscL rGZ itGWorkom-G

m E.GEsGistGj docLG  m rk Esw rt,Gda G iEGlaksimil Gd sGiEGd EGAass.GAEE.Gdg,G

1sg7-gs,G14gGAr.Gc1,G1ar.Gs,G11sGW rorr EtlicLt EGSt ma lsGSCO1nhSGiEGAas lGaZrG

 iE rG1ass Gd sG1yasGHalt rEGs ,Gdi GsicL rGiEGdi GZ itGd sG1i  riZsGg L rt,G  -G

l gtGistd6.

)itt rliEgG rwaLEtGallg m iEGdasGhorLaEd Es iEGitaliscL rGSigillat Ed7,G

a  rGdi Gs LrGsZmmariscL EGA scLr i ZEg EGZEdGdi Gh rw is GaZrG1ya EGbra

g EdorrrsGod rGKo E EsGlass EGd EGlorm E  staEdGkaZmGEocLG rk EE E,GZEdG

EZrGiEGd EGs lt Est EGlall EGistG sGmoglicL,GdasGWorclaZdiscL GMat rialGL raZs-G

zZsoEd rE.GWirGkoEE EGW rmZt E,Gda G sGsicLG  iGd EGWoEGiLmGg EaEEt EG)aEd-G

scL r  EGWoEGSigillata-1 ll rEGd rGlormGbrag.G1gGZEdGd0GZmG1 ll rGmitGHaEg -G

liaa Gd sGHalt rE rGS rWic GnGLaEd ltds.GSicL rGd rGsaataZgZst iscL-ti  riscL EG

Z itGzZzZw is EGistGdi GAass.GAEE.Gdg,G1sg7-gsG1ar.Gc,GddGa g  ild t G)aEd-G

scL r  G iE rG1ass GmitG iEg scLEiirt rGWaEd,Gd r EGO  rt ilGg ri r ltGist.GSi G

 EtsaricLtGd mGHalt rE rG1yaG11,Gd rGiEGd rGSaatz itGdi s sG(ag rsGaZrkommtG

ZEdGWorGall mGiEGti  riscL rGZ itGw itGW r r it tGist.GSi GriEd tGsicLGz.GA.Gzw imalG

imGb aotrZEdGWoEGhiEdoEissaGZEdGiEGrrZLti  riscL mGZZsamm ELaEgGiEGAa

s ldg.GH rg st lltGwirdGdi s GlormGWi lracLGiEGd EGW rkstatt EGd sGAt iZsGZEdG

s iE rGMitar  it r.GnEGHorL imGkommtGdi s G1ass GaZsscLli AlicLGiEGiLr rGsaat -G

r EGAZsriiLrZEgGoLE G)i r lZEgGWor30.GnEGclaZdiscL rGZ itG  r itsGr cLtGs lt EG

istGdi GiEGWi s ad EGm LrracLG  l gt G1ass GmitGkoEiscL rGWaEdGZEdGg gli d r-G

t mGSt ilraEdGoLE G)i r lZEg,Gdi Gd mGHalt rE rG1yaGsGAG EtsaricLt31.GSicL rG

iEGdi GZ itGd sGAZgZstZsGod rG1i  riZsGg L rtG iEGzyliEdriscL rGSigillata  cL rG

d rGlormGHalt rEG163d,Gr rE rG iE G1ass GmitGg ri r lt mGSt ilraEdGaZsGg l -

d6G l llmaEEGa.a.O.G1ar.G10,G1c.

d7G Aass.GAEE.Gdg,G1sg7-gs,G141.G-GE d.G1c7GAr.G1GwirdG iEG,/1 ll rGarr tiEiscL rG1 cLEik“GmitG

GrarittoGA1G.G.G.G rwaLEt.

dsG Aass.GAEE.Gdg,G1sg7-gs,G14d.

dgGE.GEttliEg r-).Gl llmaEE,GG rmaEiaG33,G1gcc,G367GAr.G4GZEdGcGmitGSt ma iEGd sGmaE-G

tLZs;Gl llmaEEGa.a.O.G1ar.Gg,G3.G4,GdaGWoEG iE G1ass GmitGKr isst ma lGd sGCE.GAt iZsGEZLodZs;G

w it r GA l g G  d.G101GAr.G4.G-GOx Ga.a.O.G63GriiLrtGz LEG1ass EGdi s sG1yasGmitG iE mGSt ma lG

d sGmaEtLZsGaE,Gdi G rG  d.G6gr.GiEGdi GZ itGWoEG16-d1Gs tztG(WoraZsg s tztGwirdGall rdiEgsG16GE.G

CLr.GalsGEEddatZmGWoEGHalt rE;GdazZj tztGa  rGK.GKrart,GAoEE rGJaLr .G1cc-1c6,1gcc-c6,gcGrr.);G

dortGaZcLGw it r GA l g GmitGAt iZs-GZEdGZoilZs-St ma lE.G-Ghgl.GUl  rt,GAZgs Zrg-O  rLaZs EG

1ar.G10,Gc;GEttliEg rGa.a.O.G1ar.Gd,G17;GAr Z rGa.a.O.G1ar.G3,G3sGmitGSt ma lGd sGAt iZsG(zZrGbati -G

rZEgGWgl.G  d.G41GAr.G3sGZEdG3g);GMaiEz rGZ itscLr.Gs-g,G1g13-14,G73GA  .Gs,GgGmitGSt ma lGd sG

maEtLZs;GH.GKo tL ,G1ri r rGZ itscLr.G13,G1g3s,Gd0cGA  .G4,G3-cGmitGSt ma iEGd sGAt iZsGZEdG

maEtLZs;GHawk s-HZllGa.a.O.G1s6GZEdG1ar.G40,GsG14GAGZEdGA'.

30G HorL imGd0s,G1yaG7.

31G Aass.GAEE.Gdg,G1sg7-gs,G144GZEdG1ar.Gc,Gd3.Gd4;GMitt.Gd.Gh r.Gr.GAass.GAltkd .G1g04-0c,G41.G

hgl.GdazZGHorL imGd07GzZG1yaGc.

3dG ErwaLEtGHalt rEG1c6GAEm.G1.G-Ghgl.GaZcLGdasGlragm EtGwaLrscL iElicLG iE sGK lcL-G

g raA sG„Wi ll icLtGbrag.G11GmitG) st EGWoEG) li rW rzi rZEg“,GmoglicL rw is GWomGKraEzalatz:G

Aass.GAEE.G4d,G1g13,Gd00Gr.
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licL mG1oEGmitGrotg l  mGU  rzZg33.GSolcL GSigillata-nmitatioE EGd sGHalt rG-G

E rG1yasGs,Gd rG1ass Gd sGS rWic Gnn,GriEd EGsicLGEicLtGm LrGiEGHorL im;GW r-G

gl icL ar GEx malar G  g gE EGa  rGz.GA.GiEGsaataZgZst iscL-rrZLti  riscL EG

Komal x EGiEGlri d  rgGZEdGAadGAaZL im34.

UEt rGd EGzaLlr icL EGsZdgalliscL EGAild rscLZss lEGd sG1yasGbrag.GdgGaZsG

d rGMoorscLicLtGz ig EGzw iGEocLGdi GrriiL st ,Ggl icLmaAigGg rZEd t GlormG

oLE GWaEdkEick,G  iGw lcL rGd rG)aEdGkaZmGEacLGaZA EGg  og EGist;G)aEdG

ZEdGmittl r G( ist GsiEdGg ri r lt3c.Gbi s GrrZL EGScLiiss lEGg Ldr EGiEGdi GZ itG

d sG1i  riZs36.

bi Gii rig GK ramikGistGzZGkEaaaG  scLri   E,GZmGrZrGZEs r Glrag st llZEgG

 iE EGAELaltGzZGg   E.GEiE GAZsEaLm G ild EGall iEGdi GAass.GAEE.Gdg,G1sg7-gs,G

163GA  .GdcGskizzi rt EGKriig .GhoEGdi s EGz ig EGdi Grolg Ed EGStiick Gdi GrZrG

di GaZgZst iscL-ti  riscL GZ itGcLarakt ristiscL EGM rkmal :

1.G A  .Gdc,G14:G( icLtGtricLt rrormig rGHalsG iE sGEiEL Ek lkrZg sGmitGaZslad Ed m,G

g rillt mGZEdGZEt rscLEitt E mGKrag EraEd.G-GHalt rEG1yaG4c.Ghgl.:GHalt rEGddcG

A  .Gd4,G1;Gl llmaEEGa.Ga.GO.G1ar.G7,Gg.Gd1G(iEGaZgZst iscL mGZZsamm ELaEg);G

EttliEg rGa.Ga.G0.G1ar.Gd4,G3.Gc;GSaal Zrg-JaLr .G1s,G1gcg-60,G13GA  .G7,G1gG(AadG

AaZL im);GAr Z rGa.Ga.GO.G1ar.Gs,G1.G6G(U   rg E).

d.G A  .Gdc,G4:G1ricLt rrormig rGHalsG iE sGEiEL Ek lkrZg sGmitGaZslad Ed m,GkrartigG

g k Llt mGZEdGZEt rscLEitt E mGKrag EraEd.G-GHalt rEG1yaG47.Ghgl.:GHalt rEGddcG

A  .Gd4,G3;GMag r-)otLGa.Ga.GO.G1cGA  .Gc,G13G(lri d  rg);GAaatzGa.Ga.GO.G1ar.Gc,G11.

3.G A  .Gdc,G1:GHalsG iE sGEiEL Ek lkrZg sGaLElicLGAr.Gd.G-GHalt rEG1yaG47.Ghgl.:G

AaatzGa.Ga.G0.G1ar.Gc,Gc.G7;GSaal Zrg-JaLr .G1s,G1gcg-60,G13GA  .G7,Gd4G(AadGAaZ

L im).

4.G A  .Gdc,G3:GScLwacLGtricLt rrormig rGHalsG iE sGEiEL Ek lkrZg sGmitGaZslad E

d m,GkrartigGg k Llt mGZEdGZEt rscLEitt E mGKrag EraEd.G-GHalt rEG1yaG47.

c.G A  .Gdc,Gs:GScLwacLGtricLt rrormig rGHalsG iE sGEiEL Ek lkrZg sGmitGaZslad E

d m,GscLwacLGg k Llt mGZEdGkrartigGZEt rscLEitt E mG)aEd.G-GHalt rEG1yaG47.G

hgl.:GHalt rEGddcGA  .Gd4,G3c;GAaatzGa.Ga.G0.G1ar.Gc,G4;GMag r-)otLGa.Ga.GO.G1cG

A  .Gc,GgG(lri d  rg).

6.G A  .Gdc,G1s:G)aEdscL r  G iE sGKrZg sGmitGaZslad Ed m,GscLwacLGg k Llt mGZEdG

krartigGZEt rscLEitt E mGKrag EraEd.G-GALElicLGAr.Gc.

33G Aass.GAEE.Gdg,G1sg7-gs,G144GZEdG1ar.Gc,Gd7.

34G Mag r-)otLGa.a.0.G16GAr.G1-3G(lri d  rg);GSaal Zrg-JaLr .G1s,G1gcg-60,GsGA  .Gc,GgG

(AadGAaZL im).Ghgl.Gr rE rGW.Gbrack,Gbi GL lW tiscL G1 rraGsigillata-nmitatioEGd sG1.GJaLr-G

LZEd rtsGE.GCLr.GScLr.Gd.GnEst.Gr.GUr-GZEdGlriiLg scL.Gd.GScLw izGdG(1g4c)G76;G rGdati rtGd EGd mG

Wi s ad E rGEx malarG Etsar cL Ed EG1yaGgGAGaG(1ar.G7,G1-4)GiEGdi GsaataZgZst iscL-ti  riscL G

Z it.Ghgl.GaZcLGEttliEg rGa.a.O.G1ar.G4,G14.

3cGAass.GAEE.Gdg,G1sg7-gs,G14dG1ar.G4,G6.G(baGdasGStZckGEZrGiEGlotograri GWorli gt,GistG iE G

 xakt GA stimmZEgGEicLtGmoglicL.):GO  r rGlri sGaZsGW ll EraEk GmitGboaa l latt rEGwi G  iG

).GKEorr,G1 rra-sigillata-G raA Gd sG rst EGJaLrLZEd rtsGmitG1oar rEam EG(1gcd)G1ar.G11CG(ArtG

d sGAilicatZs),GdazwiscL EG)os tt EGwoLlGwi G  d.G(liEksGZEdGr cLts).GUEt r rGlri sGmitGW ll E-G

raEk EGmitGaZrg s tzt EGkl iE EGboaa l latt rEGalsG)aEk EW r iEdZEgGwi G  iGKEorr,G1oar rG

ZEdla rik EGW rzi rt rG1 rra-sigillatad s rst EGJaLrLZEd rts(1g1g)G1ar.G1clZEdG;riiErlaaaig G

Alatt rGwi G  d.G(ArtGd sGAilicatZs).G-G1ar.Gc,G11,GaZcLGa g  .G  iGKEorrGa.a.O.G(1gcd)G1ar.G7cG

(AmaEdZsGod rGAilicatZs).

36G hgl.GOx ,GlriiLgalliscL G) li rg raA GWomG)L iE.GMat.Gz.Grdm.-g rm.GK ramikG6G(1g34)G3r.;G

Ul  rt,GAisliEg EGZEdGAZrgL r G34;GEttliEg rGa.a.O.Gc0.
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b rGh rgl icLGd sGMat rialsGaZsGd rGWi s ad E rGMoorscLicLtGmitGd mGd sG

r stGdati rt EGclaZdiscL EG(ag rsGWoEGHorL imGkaEEG  iGd rGAaL G  id rGilatz G

alsGsicL r GGrZEdlag GrZrG iE GCLroEologicGaEg s L EGw rd E.GEsGistGs l stW r-G

staEdlicL,GdaAGzaLlr icL GU  r iEstimmZEg E,GaZrGdi GwirGLi rGEicLtG iEzZg L EG

 raZcL E,GWorLaEd EGsiEd,Gwi G sGd EEGjaGaZcLGEi malsG  zw ir ltGword EGist,G

daAGgl icLz itig GAElag EG  staEd E.GAEdr rs itsGsiEdGa  rGaZcLGdi GUEt r-G

scLi d G Wid Et.GA r itsG  iGd EGli  lEGz igtGsicL,GdaAGalt r GEEtwicklZEgs-G

stZr EGiEGWi s ad EGstark rGW rtr t EGsiEd.Gh lligG iEd ZtigG rw istGa  rGdi G

K ramikG iE EGrriiL r EGA giEEGWi s ad Es,GaZcLGw EEGwirGEicLtGiEGd rG(ag G

siEd,GaZrGGrZEdGd rGiZ likatioE EGd EGg samt EGlorm E  staEdGzZGr koE-G

strZi r E.GArr tiEiscL GSigillat EGr Ll E,GWoEG iEig EGSalitt rEGa g s L E,GiEG

HorL imGgaEz37.GS l stGw EEGwirGiEGErwagZEgGzi L E,GdaAGdi s GWar GiEG)a -G

ti E,Gd ss EGh rLaltEiss GEicLtGoLE Gw it r sGaZrGdasG)L iEg  i tGii  rtrag EG

w rd EGk EE E,GW r iEz ltGEocLGiEGclaZdiscL mGZZsamm ELaEgGWorkommt3s,G

kaEEGdi Go  EGg EaEEt GitaliscL GSigillataGaZsGWi s ad E,GiEs  soEd r Gdi G

dr iz LEG1oar rst ma l,GWoEGd E EGrZrGlotLZrGZEdGllosGst ma lgl icL Giar-G

all l EGaZsGHalt rEGWorli g E,GEZrGzZG iE rGWorGHorL imG  giEE Ed EGAElag G

g Ldr E.GEiEGGl icL sGgiltGaZcLGrZrGdi GEiEL Ek lkrZg ,Gdi GEacLGlormGd sG

Hals sGZEdGAildZEgGd rG)aEdliaa GEicLtGm LrGiEGdasGWi rt GJaLrz LEtGd sG

1.GJaLrLZEd rtsGdati rtGw rd EGkoEE E3g.

W EEGaZcLG iEig GlZEdstZck ,Gwi Gz.GA.Gdi GSt ma lGd sGS EtiZs,GEocLGiEG

dasG1.GJaLrz LEtGW.GCLr.Gg s tztGw rd EGkoEEt E,GsoG  st LtGdocLGk iEG  griiE-G

d t rGAElaA,GrZrGWi s ad EG iE GA s tzZEgG  r itsGiEGd rGZ itGd sGbrZsZsGaEzZ-G

E Lm E,GEocLGistGdi sGoLE Gw it r sGzZGaostZli r E40.Gbag g EGd Zt tGdasGrriiL G

Mat rialGaZrGd EGA giEEG iE rGAElag GiEGsaataZgZst iscL-rrZLti  riscL rGZ it.G

Sow itG isGj tztG iEGUrt ilGmoglicLGist,GsiEdGdi GlZEd GaZsGWi s ad EGmitGd E EG

aZsGHocLst,Glri d  rgGZEdGAadGAaZL imG twaGz itgl icL41.GEsGistGEaL li g Ed,G

 iE EGZZsamm ELaEgGmitGd EGl ldziig EGd sGG rmaEicZsGL rzZst ll E,GdocLG

Li A G s,Gdi GAZssag Gd sGlZEdmat rialsGzZGii  rrord rE,Gw EEGwirGW rsZcLt E,G

Li rrZrG iE EGscLliissig EGA w isGzZG r riEg E.

EEtg g EGd rG isL rig EGM iEZEgGdati rtGScLoaaaGdi GZ rstdrZEgGd rGAE

lag EGd rGWi s ad E rGMoorscLicLtGiEGAEalogi GzZGHorL imGaZrGdasGJaLrGc0;G rG

  griiEd tGdi sG-Gwi GaZcLGs iE GAEraEgsdati rZEgG-Gl diglicLGallg m iEGmitGd r

37G HorL imGd01.

3sG hgl.G(.GOLl ErotL,Gd4-dc.GA r.G)GK.G1g34-3c,Gd4s;GUl  rt,GAisliEg EGZEdGAZrgLor G3cGr.G

ZZGd mGiro l mGd sGhorkomm EsGitaliscL rGSigillat EGiEGclaZdiscL-E roEiscL EGScLicLt EGiEG

AritaEEi EGWgl.GHawk s-HZllGa.a.O.G1sgrr.

3gG )itt rliEgGst llt GiEGMitt.Gd.Gh r.Gr.GAass.GAltkd .G1g01-0d,Gc0Gr st,GdaAG„rastGsamtlicL GrZrG

Halt rEGcLarakt ristiscL EGG raA-GZEdGli  ltya E,Gw EEGaZcLGzZmG1 ilGEicLtGs LrGzaLlr icL“GiEG

Wi s ad EGWorLaEd EGs i E.

40G ).GSym -).GG.GColliEgwood,GCam ridg GAEci EtGHistoryG10dG(1gcd)G7sc.

41G HocLst:G)itt rliEg,GMitt.Gd.Gh r.Gr.GAass.GAltkd .G1g01-0d,G4crr.;G  d.G1g04-0c,G44rr.;G

E.GScLmidt,GO)(.GAGAr.GdsG(1g1d).Glri d  rg:GMag r-)otLGa.a.O.G6rr.GAadGAaZL im:GSaal Zrg-G

JaLr .G1s,G1gcg-60,Gcrr.GZZsamm Erass EdGzZl tztGScLoE  rg r,GSaal Zrg-JaLr .G1g,G1g61,G37GZEdG

(im srorscLZEg EGdG(1g6d)G70.G-GEiE Ggl icLz itig GA s tzZEgGHorL imsGistG isL rGEicLtGEacL-G

g wi s E:GbasGWoEGScLoaaa,GG rmaEiaG36,G1gcs,G1c4rr.GW rorr EtlicLt GGra GistGwoLlGzZGrrZLG

dati rt;GWgl.GdazZGScLoE  rg r,G(im srorscLZEg EGa.a.O.G7dGZEdGAaatzG  d.G7dGAEm.Gd6.
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 Eg EGU  r iEstimmZEgGd rGlZEd 4d.Gbag g EGsaricLtGzZEacLstGd rGaZsGd rG

MoorscLicLtGstamm Ed GgZtG rLalt E GAsGd sGA ro,Gd rGEacLGd rGAW rsl g Ed G

iEGdi G  id EGl tzt EG) gi rZEgsGjaLr Gdi s sGKais rsGg L rt.GZw iGw it r GMitt l-G

 rz GA rosGaZsGd rGgl icL EGScLicLtGsiEdGEicLtGEaL rG  stimmt43.GUEt rGd EGsicL rG

aZsGd rGMoorscLicLtGstamm Ed EGAild rscLZss lEGs iGLi rGEZrGaZrGdasGAass.G

AEE.Gdg,G1sg7-gsG1ar.G4,GdGa g  ild t GStZckGd rGlormGbrag.GdgGLiEg wi s E,Gd s-G

s EGb koratioEGiEGdi GZ itGA rosGg L rt,Gr rE rGaZrGdi GwoLlGd mGl lixGzZzZw i-G

s Ed Ggl icLz itig GScLZss l,Gdi G   EdaG1ar.G4,G3GW r rr EtlicLtGist.GAZcLGdi G

  id EGA cL rGd rGlormGKEorrG7sG(  d.G1ar.Gc,Gd1.Gdc)Gk EE EGk iE srallsGWorG

c0GE.GCLr.GaEg s tztGw rd E,G   Esow EigGd rG aZcLig GA cL rGd rGlormG

b cL.G67G(  d.G1ar.Gc,Gd6)44.GW it rLiEGk EE EGdi Grolg Ed EG1 ar rst ma lGmitG

SicL rL itGod rGgroA rGWaLrscL iElicLk itGEicLtGm LrGiEGdi GclaZdiscL GZ itG

dati rtGw rd E:GCalWZs,GlroEtiEZs,GG miEZs,GG rmaEZs,GlZcZEdZs,GM ddillZs,G

M mor,GA qZr s,GiatriciZs,GirimZlZs,G)ZriEZs,GhirtZsGZEdGhitalis4c.GEiEig G

di s rG1 ar rGar  it EGEocLGiEGsaatdomitiaEiscL rGZ it,Gwi Gz.GA.GlroEtiEZsGZEdG

hitalis.Gbi s sGrriiL st EsGE roEiscL GMat rialGscLli AtG iE GZ rst rZEgGd rGAE-G

lag EGd rGWi s ad E rGMoorscLicLtGZmGc0GaZs,GistGa  rGdZrcLaZsGW r iE arGmitG

d rGAEEaLm G iE rGKatastroaL GZmG70,Gwi Gsi G Etsar cL EdG  iGzaLlr icL EG

Kast ll EGaEG)L iEGZEdGboEaZG  o acLt tGword EGist46.

All Gdr i,Gd mGSt iEkast llGWoraZsg L Ed EGErdkast ll GaZrGd mGH id E-G

  rgGdati rtGScLoaaaGiEGdi GrlaWiscL GZ it,GdaGiEGd rGSaitz Gd sG1ZtZlZsGd sGalt -G

st EGErdkast HsGm Lr r G1 ar rst ma lGg rZEd EGword EGs i E,Gdi GdZrcLw gG

iEGdasGl tzt Gbritt lGd sG1.GJaLrLZEd rtsGg s tztGw rd EGmZss E47.G1rirrtGdi sGzZ,G

soGistGaEGScLoaaasGErg  EisGEicLtGzZGzw ir lE.GEsGistGEZEGaZrrallig,GdaAG)itt rG-G

liEg,Gd rGsicLGmitGd rGZ itst llZEgGdi s rGGra  EGaZsrZLrlicLG  scLartigt 4s,Gdi s G

St ma lG-G sGLaEd ltGsicLGZmGdi G1 ar rGCalWZs,GCaraEtZs,GlroEtiEZsGZEdGMar-G

tialis,Gr rE rGZmG iEig Grragm Eti rt GSt ma lGd rGgl icL EGZ it4gG-GEicLtGL raE-G

zi Lt,Go woLlG rGsi GimG(im sw rkGaEriiLrt.GWaLr EdGdortGlZEdaEga  EGr Ll E,G

 rscL iE EGsi GimGnEW EtarGd sG(aEd smZs ZmsGWi s ad EGZEt rGd EGlZEd EG

aZsGd EGErdkast llgra  E;G iE G1r EEZEgGd sGMat rialsGaZsGd EGW rscLi d E EG

Gra  EGistGda  iGj docLGEicLtGdZrcLg rZLrt,GZEdGl diglicLG iEG1oarGiEGWorg -G

scLicLtlicL rG1 cLEikGZEdG iEGw it r sGlragm EtGgl icL rGArtGtrag EGd EGH r-

4dGAass.GAEE.G73,G1g6d,G11.

4sGAass.GAEE.Gdg,G1sg7-gs,G133GAr.G14:G)nC.GnG166,G316.GZZrGbati rZEgG  d.G14d.Gbi G  id EG

aEd r EGMiiEz EGw rd EGMitt.Gd.Gh r.Gr.GAass.GAltkd .G1g00-01,Gc1G rwaLEt.GO GaZcLGd rGS st rzG

d sGClaZdiZsG(Aass.GAEE.Gds,G1sg6,Gd1sGAr.G1s4G=G  d.Gdg,G1sg7-gs,G133GAr.G13:G)nC.GnG1dg,G60)G

mitGG g Est ma lGnnGAhGLi rzZGzZGr cLE EGist,G l i tGrraglicL.GKrart,GJaLr .Gr.GAZmismatikGZEdG

G ldg scL.Gd,G1gc0-c1,Gd3GAEm.G1dGr cLE tGmitGd rGMoglicLk it,GdaAGdi s GKoEt rmark G rstGd rG

E roEiscL EGZ itGaEg Lort.

44G HorL imGd33Gr.GzZG1yaGd0GZEdGd1;Gl.GOswaldG-G1.Gb.Giryc ,GAEGnEtrodZctioEGtoGtL GStZdyGorG

1 rraGSigillataG(1gd0)G1d6Gr.

4cG bi GAass.GAEE.Gdg,G1sg7-gs,G14cnr.GWorg l gt GSt ma llist GistGHorL imGd44rr.G rgaEzt;G

Wgl.GaZcLG  d.Gd4g.

46G Ul  rt,GAisliEg EGZEdGAZrgLor Gs6r.;GiL.GliltziEg r,GAoEE rGJaLr .G160,G1g60,G176r.

47G Aass.GAEE.G73,G1g6d,G4rr.

4sG Aass.GAEE.G36,G1g06,Gnrr.,G  s.G7;GO)(.GAGAr.G31G(1g0g)Gc7rr.,G  s.G6dr.

.G4gGO)(.GAGAr.G31G(1g0g)G107GAr.G3.G4.Gs.G10.G13.G16.Gd0.Gd7.
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kZErtsW rm rkG„aZsGd mG1ZtZlZsGA iGdi s mGG raAGLaEd ltG sGsicLGZmGdasG

gl icL ,GrZrGdasG)itt rliEgGalsGlZEdortGdi GSaitz Gd sG1ZtZlZsGatt sti rtc0.GJ d E-G

rallsGgi tG sGw d rG iE EGHiEw isGdariir,GaZsGw lcL mGGra  EGdi Go  EGg EaEEt EG

St ma lGstamm E,GEocLGo Gsi GEacLGd EGlZEdZmstaEd EGii  rLaZatGalsGbati -G

rZEgsmitt lGL raEg zog EGw rd EGk EE E.

A   EG iEig EGSalitt rEGgraZ rGZEdGrot rG,,  lgiscL rGWar “GsiEdGdaL rGd rG

 rwaLEt G1oarGmitGScLlick  wZrr,GrZrGd EG sGiarall l EGiEGd rG iEL imiscL EG

War GWoEGHorL imGgi tc1,GZEdG iE GaLElicL GScL r  Gdi G iEzig EGg sicL rt EG

lZEd GaZsGd mG1ZtZlZs.GMaEGwirdGa  rGzog rE,Girg Edw lcL GcLroEologiscL EG

lolg rZEg EGaZrGGrZEdG iE sGsoGlaEgl  ig EG1yasGzZGzi L E.GWaLr EdGaZsGd mG

Gra  EGd sGjimgst EGErdkast llsG(C)Gk iE GlZEd GaEg rZLrtGw rd E,Gli gtG iEig sG

dati r ar GMat rialGaZsGd mGErdkast llgra  EGAGWor.GAZsGd rGliillZEgGdi s sG

Gra  EsGstamm EG iE GAZg Eri  lGd sG1yasGHorL imGnnGd,G iE GScLarEi rri  lG

d sG1yasGHorL imGhia,Gzw iGbraLtri  lEGmitGZEt r rGS LE ,Gsowi G iEGw it r sG

lragm EtGwaLrscL iElicLGd sG1yasGHorL imGnhG ,Gr rE rG iEGArZcLstiickGwaLr-G

scL iElicLG iE rGli  lGd sG1yasGHorL imGncd.GEEtscL id EdGistGd rGlZEdG iE rG

AZcissari  lG,,aZsGd rG1i r Gd sGErdkast llgra  EsGA“c3.Gb rGGra  EGmZAGda

L rGiEGWorrlaWiscL rGZ itGorr EGg w s EGs iE.GAZcLGdi GK ramikGstimmtGLi rmitG

Z  r iEc4.GbasG isL rG  kaEEt GMat rialGr icLtGEicLtGaZs,GZmG iE GaZgZst iscL G

AElag GaZrGd mGH id E  rgGzZG  w is E.GW it r GlZEd GrriiL rGli  lEGiEGdi s mG

A r icLcc,GdarZEt rG iE GAZcissari  lGmitG iEg st ma lt EGAZg EGaZrGd rGKoar-G

alatt ,Gdi GaZsG iE mGaZrGd mG)om r  rgGaEg scLEitt E EGErdkast llgra  EG

stammtc6,Gr rE rGdi GMiiEzr iL ,Gdi G iE EG iEd Ztig EGH L aZEktGiEGWorclaZdi-G

scL rGZ itGaZrw istc7,Glass EGaZrG iE GAElag Gsaat st EsGclaZdiscL rGZ itGaZrGd mG

H id E  rgGscLli A E.GEiE GA ZaZrEaLm Gd rGimGKast ll  r icLGg rZEd E EG

MiiEz EGk EEt GLi rGw it rrZLr E.

bi Galt st E,Gd rGsaataZgZst iscL-rrZLti  riscL EGZ itGaEg Ldr Ed EGromi-G

scL EGlZEd GaZsGWi s ad EGsiEdGimGG  i tGd rGMoorscLicLtGkoEz Etri rt,GdocLG

m glicL rw is GEicLtGaZsscLli AlicLGaZrGdi s EGA r icLG  scLraEktcs.GbasGW llig G

ZZriicktr t EG iEL imiscL rGWar GscLli AtGaZs,GdaAG sGsicLGLi rGZmG iE GZiWil-G

si dlZEgGLaEd lt,G  iGd rGdasGromiscL GlZEdgZtGalsGnmaortGzZGd Zt EGwar .G

E  Esow EigGkaEEG sGsicL,GzZmiEd stGiEGd rGalt st EGi riod ,GZmG iE GzZG iE m

c0G Aass.GAEE.G36,G1g06,G7;GO)(.GAGAr.G31G(1g0g)G63;Ga g  .GAass.GAEE.G73,G1g6d,GsGA  .G3.

c1G HorL imG3s0GA  .Ggg,G1.Ghgl.GaZcLGScLoaaa,GAass.GAEE.G73,G1g6d,G7GAEm.G3d.G-GAZsGd rG

liillZEgGd sGGra  EsGAGstammtG iEGzw iL Eklig rG1oarGd sG1yasGHorL imG66G(O)(.GAGAr.G31G

[1g0g]G116G1ar.G1c,Gc0),Gd rkaZmGWorclaZdiscLGs iEGkaEE.G)itt rliEgGzi LtGiLEGj docLGEicLtGzZrG

bati rZEgGL raE.GZZrGUEsicL rL itGd rGlZEdZmstaEd GWgl.GO)(.GAGAr.G31G(1g0g)G6d.

cdG O)(.GAGAr.G31G(1g0g)Gg1GAr.G6GA  .Gc,Gc;GgdGAr.G10-14.

c3G O)(.GAGAr.G31G(1g0g)Gg1GAr.GdGA  .Gc,Gd.

c4G EiEL Ek lkrZgGHorL imG1yaGc0GA:GO)(.GAGAr.G31G(1g0g)G114GAr.G1G1ar.G14,G4;GHalsG iE sG

Zw iL Ek lkrZg sGHorL imG1yaGcg:G  d.G116GAr.Gd1G1ar.G1c,G66;G) i scLal :G  d.G1d0GAr.Gc.

ccG O)(.GAGAr.G31G(1g0g)Gg1GAr.G3G(A  .Gc,G3).GcG(A  .Gc,G6);GgdGAr.G7G(A  .Gc,G7).Ghgl.GdazZG

  d.Gg0GAEm.G3.

c6G O)(.GAGAr.G31G(1g0g)Gg1GAr.G4GA  .Gc,G4G=GHorL imG137GA  .Gd3,G31.G-GZZrGalt r EG

K ramikGaZrGd mGH id E  rgGWgl.GO)(.Ga.a.O.Gcc.

c7G )itt rliEg,GAass.GAEE.Gds,G1sg6,G1s1rr.,G  s.Gd03rr.GZEdGd11.Ghgl.Gr rE rGO)(.GAGAr.G31G

(1g0g)G7s-s0.

csG O)(.GAGAr.G31G(1g0g)G64;GWgl.GHorL imG13sGAEm.G16c.
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(ag rGg L rig GSi dlZEgGLaEd lE;Gdag g EGsar cL EGdi GzaLlr icL EGlZEd Gmili-G

tariscL rGAZsriistZEgsg g EstaEd ,GworaZrGScLoaaaGmitG) cLtGLiEw istcg,GZEdG

di G1atsacL ,GdaAGsicLG isL rGEocLGEirg EdwoGCaEa a GsoGrrZL rGZ itGEacLw is EG

lass E60.GMaEGdarrGdaL rGwoLlGEicLtGmitG iE mGhicZs,GsoEd rEGmitG iE mG(ag rG

s l stGaEGdi s rGSt ll Gr cLE E,Go woLlGdi G(ag GamGlZAGd sGH id E  rgsGzZ-G

EacLstG  rr md t.Gbi GLi rriirGmaAg  licL EGGriiEd GkoEE EGwirGEicLtGm LrG

 rk EE E;GdasGZEmitt l arG  EacL art ,GwaLrscL iElicLGrlaWiscL GErdlag r,Gd s-G

s EGGra  EGaEGd rGlri dricLstraA Gg scLEitt EGwZrd E61,Gli gtGaZrGd rGgl icL EG

HoL .GnEGd rGlolg z itGkaEEGmaEG isGzZmGZ rstdrZEgsLorizoEtGd sGJaLr sG70G

k iE GUEt r r cLZEgGaZsGd mGlZEdmat rialGa l s E.GEsGlaAtGsicLGEicLtG Et-G

scL id E,Go GLi rG iEG(ag rGw it r  staEdGod rGo GaEGs iE GSt ll Gsaat rG iEG

hicZsGtrat;Gdi GhoraZss tzZEg EGzZG iE rGrrZLz itig EGH raZs ildZEgG iE rG

(ag rsi dlZEgGsiEdGj d ErallsG  iGd rGKoEtiEZitatGd rGA s tzZEgGg g   E.Gb rG

Gra ZEgs  rZEdGlaAtGEZrGdi GiLas Gd rGA  aZZEgG rk EE E,Gdi G70GdZrcLGAraEdG

z rst rtGwZrd .

AZrGd mGH id E  rgGkaEEGzwarG iE GaZgZst iscL GAElag GEicLtGEacLg wi -G

s EGw rd E,G iE Gsaat st EsGclaZdiscL GistGj docLGmitGSicL rL itGaEzZE Lm E;G

daAGsi GmitGd mGErdkast llGAGid EtiscLGist,G rscL iEtGdZrcLaZsGmoglicL,GdaGdasG

(ag rGAGWorrlaWiscLGist,GkaEEGj docLGEicLtG  wi s EGw rd E.GSow itGmaEG isG

j tztGZrt il EGkaEE,GwZrd GWi s ad EGiEGsaataZgZst iscL-rrZLti  riscL rGZ itG

  s tztGZEdGg Lort Gs itd mGdaZ rEdGod rGEZrGmitGkZrz E,GarcLaologiscLGEicLtG

raA ar EGUEt r r cLZEg EGzZGd mGAriick Ekoar6dGd sG( gioEslag rsGMaiEz.

csGAass.GAEE.G73,G1g6d,G11.

60GH.GW.Gi trikoWits,GbasGromiscL G)L iElaEd.GArcLaologiscL GlorscLZEg EGs itG1g4c.GA iL.G

d.GAoEE rGJaLr .GsG(1g60)G70rr.G-GScLoaaaGa.a.O.Gw istGdaraZrGLiE,GdaAGdi GLaEdw rklicL EGA tri   G

saat rGaZA rLal Gd sG(ag rsGZEt rg  racLtGw rd E.Gbi GWoEGiLmGaEg riiLrt GAZsEaLm ,GdasG

A st L EG iE sG1oar ror EsGiEGd mGdomitiaEiscL EGErdlag rGWoEGH ld E  rg E,G  rZLtGaZrG iE mG

nrrtZm:Gb rG1oar ror EG EtstaEdGEacLGd mGGra ZEgs  rZEdGZEdGd EG1ya EGd rGK ramikG rstG

EacLGd rGAZrga  Gd sGgroA EGErdlag rs:GG.GWolrr,GO)(.GAGAr.Gdc:Gbi GErd  r stigZEg EGWoEG

H ld E  rg EG(1g00)G1dGr.

s1G O)(.GAGAr.G31G(1g0g)G63r.
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(im s og EsG(Abb3 1)3GEsGwZrd GdZrcLG iE GGra ZEgGd rG) icLslim skommis-G
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