POLITECNICO DI TORINO
Repository ISTITUZIONALE

BIM E MANUTENZIONE: SCENARI REALI O VIRTUALI?

Original
BIM E MANUTENZIONE: SCENARI REALI O VIRTUALI? / Mecca, Umberto; Moglia, Giuseppe; Rebaudengo, Manuela;
Ruffino, PABLO ANGEL. - ELETTRONICO. - (2019), pp. 659-668. ( Colloqui.AT.e 2019 Torino 25-27 Settembre 2019).

Availability:
This version is available at: 11583/2761084 since: 2019-10-17T18:45:06Z

Publisher:
Politecnico di Torino

Published
DOI:

Terms of use:

This article is made available under terms and conditions as specified in the corresponding bibliographic description in
the repository

Publisher copyright
default_article_editorial [DA NON USARE]

(Article begins on next page)

18 June 2026



DIANILITY YNYOL

UT BSTATPPNS BATUDA ESSOWLIOD ¥ [TZIAJIS 9 U 1p duorznpoid 1p (9[err0119s)

O[[oPOWr OTY2I9A & 1$02 0u0FU0ddenuod 1S JUOIZEIOE[[0D O JUOTZEIZINU]

919do  o[Pp ouorznmsod 9 ouorzenadord p  ossodoid  oruLJPU
TUOIZEWIIOJUT  J[[2P QUONSI3 [p OsTAlpuod,  opdoidde un  eprendy
-oyorqqnd o30do ofns syuowuaresdrd enedwr exo orad oyo- woZNNIsod
O[Pp 2JONIS [9U QUOTZEZZIBNZIP ¥ ‘010U 9 wo)) ‘eyuerpnonb /eieds
OJOAAED BIOOUE BIqUIAS UOU -(GT(g ‘BFNVOI]) vI[0AS Tp Teudas nueirodwr
TIQEASIT OUBIS 2UD((as— W O)jows epred oU o8 ‘BEI[] 2WOd TAE U
onuaw e1eprosuod 1sserd eun rewro 9 PdoIng 159 NOW UT I[IIPUSUT

orwoulq un O&E@u Tp OUOS TJUOIZNASOD PP 2101198 92 NIY

JuoIZnponuy

*$798RULWI-ULOTUD9) JOJ OS[E Ing
STOUSISOP-SULIOIUYD9) 10J A[UO 10U OF “GUTUTER) PIILNUDINJJIP FOJ PISU O}
UO SUORNEIOPISUOD dwos ‘A[[eut,] *,, FoSeuewy 19sse |, Jo 903 ap Ae[d oym
$179dx0 N FOJ 10U TIAD Osn ATrep © JOJ [9pows oy Jo L1dnse[o /LAIprdr
O} UO UONEWIOJuUl sSOpraoid put UOMONIISUOD AU B SUIIDUOD
Apmys osed pozdeue oyl ssuonerddo odurUAUTEW put suopdadsur
J0J | FepUQ[Ed [BIGIp, © SB [PPOWF 9y} osn 01 MOF] Jpauowedu
A[9AND9JJ0 9q BILP QOULUIUILW UED MO[] JSUIP[NG o) JO UVORIPUOD
[€93 OU3} PUE [OPOW [EIISTP OUI UIIMID] 9DUDIOYOD Y} ST JeY A\ JUTEITOD
A[ed1 [Ppow Oy} PINOYS SITIWI[ JeYA\ OUEUAULW JOJ Fenonied
ur Quowdeuew Aoy 30] NI jo ordor oy Sunednsosur ormeroly
JuarInd ot 03 paredwod Leam [eonyId € U J[sIT sjuasard 3aded oy

1ensqy

7303593-1o1U09) 39d JYpUE Bw psnIa8ord-1ruoa) 3ad
O[OS TOU OJIAAO ‘BIRIZUIIIJJIP UOIZEUWIIO] TP BIISSIDIU IS THOTZLIIPISTOD

¢\[eNLIIA O I[28J LIRUAIS :3UOIZUBINUBW 3 [N|]

SUND[E QUIJU[ 'dUXq [op 1701898 Tp ofons 1 orod ourdjoas oyd NI
nradse vou 3ad oypue ° ouerpnonb, osn e O[[PPOW (9P BIPHSE[d /LIPISH
T[[NS TUOIZEWIFOJUT 9JSIMITISOF 9 QUOIZNIISOD BAONU TUN ePFENSII O1eZZI[BUE
OTpPrIS 0SED [[ JJARNUANULW NUIAINUT 9 TUoT1Zadst 1od | 9[ei3ip orrepuoyed,,
WO0D O[PpPOW [I 2JeSN WO
TP T 9JUIWIIDEINJO 9TLIUIWIdWIT 9WO ) JOIJIPD [[OP LT 01eIs 9 JEIIIp
O[[opPOW BX BZUIII0D J[en() (O[PPOW [I IOUNTOD OJIAABP (JIIAOP

doUOIZU9INUEW  E[[ns  OARUNSUOD  ®

NUIWOP [[end) duoZualnuew e[Pp ewol [ ¥od orejoopred ur ‘()
Juowaeuely L1, [F 7od (NT) SUIPPOIN TONEWIOju] SUIP[ [9p rwol
[F e307dso o BIMILINIL] A[ene, [ 01adsir 0onmrd opowr ut duod 1s Foded |1

ojunsseny

‘(N IuowaSeue A A110%,] ‘TONDI[[0d
viep ‘ooueudurewr ‘(N¢) Surepojy vonewojul Suippmgg ”wﬁHOEQVH

7 .&.N\SN®Q§%\§ ‘0pqvd —
177019104 @)05UPHPGAL DlaNUVIL — 17°01510d W)Y 0L 3qdosNIT — 17701710 W)V OLIqULH
(vyva] “ouao]) ourto ] 1 001201510 “I.STCT s
K(oyor[ “ouno | ) ouzto [, p 0omgyod “OHS(Ax
sougyny ojqed
‘xx0SuIpnNeqoy eRnuely ‘werSop addasnin ‘LedddA ordquIN

ESOLIBUIDS [ENLIIA 1O [EIT :2IUBUUILW PUE JWIT

cI'TVOLLYIA O I'TVAY I4VNHOS
HANOIZNALANVIN 3 IWId

‘ ‘ ‘

ONI44Nd d -09N3ANVE3d N -VIT90N D -¥I3IN N




099

JINVINY

_-"—um.n_..ﬁ."_nq___
¥ NOILINHLSN

DIANILITY YNYOL

(6102 “HONYV) PUSWNSIAUT F[3op
0,06 1op nrd orerdoAau0d suara Md Ut ‘(] IndI,]) orearrd oredwod [1 aypuUE
(QIIENIE, 2TI0D0 ()9¢ © DY 2I0NNIS [P UOIZeZZIEISIP JP OIAATD
orepred 10d :juoppyns 9 wou op ew AUPqqnd o1ado ofPp opuow 1

-EATIEWIOU JUOIZISOdWI,UN 0SIIALIIE— Q , JUOIZEWIOJSEN),, B[[9P BAJ[ ¥']

*(ao +do “Te 19 eydoy) . (opuenadord eis 1s oyd vrado ]) euwrolsys
03)U1,[ 79d TANESOU UIWIPEIDE J[FOP dUOTZUIAId TP IYD OITWOUOID LISTA
1p oyund [ep e1s ‘Quorzuoinuewr e[PP niedun 1de Auowre[oonied v1eS9
9 oporrad o3un| Tp SUOISIA BUN UT TOU 9 TARNRJWOD LIODUE OUEBINSIE
uou T TWAISTs T a[euorzipen odn 1p duoizeadord vun pe onadsny [ ]
*0$59003d [op 13011 AL 1[3 U0D oxFeroIur 7od 91BUII0) JUINUT AIMINAS TP
a1e10p 9saxdwir o] ouos aydod ST odn Tp TwAIsIs dreIUIWRdWT 9 9INSIT
1P opesd ur ouos nuelredde TUOTZEIS 9] 91IN) TOU 9701319 [OPp BIIANRIdWwOd
P[[OP QUOIZNPII AUIPIAd UOD Quorznpord T1p PpIrepurls 0ssols  O[e
NEIV[E OUOS O1UI9) T TINI UOU,, 01223959 | 12d ayd auorznpoxd e[ 1od ers
‘1oIURq [ENIIE 1ANI9J39 1St nearoddes os neas oddon eiooue ouos NI
1Z1A39s 1p (OJUSWIS[OAS) QUOIZeZZI[EdX Ip 9 Msfuorssajord 1op /oreuosiad
[PP PUOTZEWIIO] Tp NSO [ "BWIOU B[ep Ns1AdId prepuels (e ezzorendopeur
orerzred 1p 9 wojerodo 1Sop eINNINIS B[PP O 01EdIOW [op JUOYZadIAd
el ‘(eUOIZIpEI} UTOU JADINNSOD TWAISIS JAONU [P  OUOIZNPOTIUL[[E
o ouorzeouqqeyard erEp ewol e ordwoso pe 1suad IS) TUOIZEAOUUL
9] AUOWEIU Oow 90s1daddT TUOIZNASOD PP JONIS [T IYIIOJ

¢\[eNLIIA O I[28J LIRUAIS :3UOIZUBINUBW 3 [N|]

DHV U QUOIZeZZI[eIISIp B[[Ap 2uoiZeniie 1p ayonsidwa, ] e[[oqe J,

S202/10/10 o1 INOITIN T >
¢c0T/10/10 oI INOI'TIN T°6 <
120Z/10/10 oI INOITIN €T <
020Z/10/10 oI INOITIN 0§ <
6102/10/10 oI INOI'TIN 00T <
INA ANOIZVNLLY IdNAL TIAJIO ATTHA OLIOJNI

:(1 ereqe1) orrodurn
TP TUOISeds Tarssooons 1od ‘(9 17e) QUOIZNPOMUT TP OSIQQO,] 9ISTINST
ou  uowresuerodwouod ew  ‘Oueiedde ouOIZEIS B[P  QUOZIIISIP
e ‘(oyrodwr 1p NRUY eZuos) NI TWOISIS [P BIIPIUO[OA dUOIZNPOIIUL]
(G 13e) opoaoid vwrou B[ oyuowow [y ‘(610 T¢ 19 eSO ., 2UONsSI3 0J0]
v 2)ULIND SYDUE BW JUOIZNFSOD Ip 3s¥J UT 0[0s uou a1ado aep wienb
P[P ° UZUODGJIJPP OIUdWNE] DIUIWIUINTasU0d D duorzenadord
TP BITATIIE O[[9P QUOIZEZZI[EUOIZET B[ OUOS BIeur] Nuaprad nid o7 nueiredde
worzers 9 mspuorssajord 3od ouorznponur 1p dway o wepowr ‘olzodur
1p 99se3 39d ‘oyugap aT[OUT vy ‘0ZMqqO] OyIINST vy 9Yd /107 /095 A 1T
Tuorrur (0] & 2Fomradns o mred oyxoduwn 1p oyorqqnd axodo 1p duoznnsod
v 2 ovorzenadord e 1od SUOIZE[PPOW TP PTUOIII[R NUIWINIS d TPOIIW
9IeZZIAN O1I0IESIqqO 9 (]0Z OFeuwds ] [ep efed] ul ['] mmerg njow
UT OANE[SISI] vastA 1p ojund [ep oUDUE ONUOISIT 0OJLAOT OUURY 1882003d
9P JUOIZEZZIWNIO TP TURUFA) UT 1I[JIUA( TONS T 3 TUOIZNTISOD I[P 9F01I38
Pu ayuerrodurr ewSipered 1p orquied un ejuosardder ¢ ero[opolowr
e[ M9 18 MV, -0139801d [op BUINUT ©ZUDI0D E[Pp 031dedsIp
v ‘erwouoine o[erzueisos ul oomedur omrdord [ ounwrel v opueirod
‘psirerads 18 oueaezodo psonb 1p ounosern ur 9 ezualedwod Ip PIqUIE

‘ ‘

ONI44Nd d -09N3ANVE3d N -VIT90N D -¥I3IN N



199 wa..ainhf oNiqlng

HISN

DIANILITY YNYOL

(610 ‘IND 1pMIS
OTUD))) BINIIYDIE TP 9 LIFOUBISUT TP TZIATOS TOP OIedIOW [T 7 BINSL]

BUEBA BZUBINSUOD B B (jjanb @ | D] 21018S [9P IPUEQ | ISN|IS3 0UOS

gsioissayoid Laq) 8 B1e100s ep asodwod |1V/I1Y (...)

nswoissajoid Ip

©}a100s ‘nsiuoissajoid 10s 1P |1y/1LY ‘nsiuoissajoid Ip gla100s ‘feroosse 1pnis ‘ijoBuis nsiuoissajoid ueqgr
B191008 B4} |1V/1LY TS 'VdS ()

350.d

uagn

%60
9'TE v 2051 11V/11Y

.,:9.,_,3
T.E_d>4m—owozz<
ESE:Em«GzQN:BmmSzumv E
VIYINIIINI 10 IZIAY3S ¥3d 34Y9 ITT30 INOIZYIIONIITY 10 [LYOdWI 17930 INOIZILYYAIY

(g em3y)
TIOAR] QUOTZIFIP 9 JUO0IZe139301d 1p 191U09) 1214395 T 39d (G107 IND Tpris

OTUI)) 0013 UT 9SFOSHF I[P 9,0, I ¥231 ouoddere orod Yo 19108
puesd oyood o (moppe ¢°7 AuowEIpow) Tpmis 1[0001d NUE) (BIeIUIWUIET]
QIS ‘e3[pd3  BUN OO Mstuorssdjord PP opuowr I dYPUY

"9[eULISNIE 9F01)EILD B 0ssads
gnuo 210231d 1pumb (MPppe (GT MO VO 047010 O] B 6HT € (S
TP “BAISSIOONS ISSE[D B[[AU 0,10 MUIPUdIp G B O] BP 9,85°¢) nuapuadip
G © OUIJ eII0821¥d B[[oU 2)eNUDU0D (0,07‘96) uawnuafeadrd 000’ 00S
eord 1p €3 (oreannd o oofqqnd) rUOIZNIISOD J[PP 9I01IIS [9U IANIE
osardwr 1p orowmu 1 (0IUdWIEAd[TF OWRN) 910 [PU ‘LV.ISL] Opu039g

‘(810 12ZoN) . OFOAL[ IP BITUN B[IW()(S :Aednddo 13op
0Z12) Un Mwuwﬁ“— ouos Mm Eﬁm MUOSU QH Nﬁemom ] DQOE un e OQQ._WnuwDST ﬂﬂu
onsowrn owrrd [9U 9sa0s OUOS TUOIZNAS0d I 00T [PP Bednooo eruugcs
9 JUOI[TW [eP VEIS],[ OPUODIS "BURILIT BIAD0S B[[OS J EILOUOII J[NS 1I9J3

¢\[eNLIIA O I[28J LIRUAIS :3UOIZUBINUBW 3 [N|]

nuesod ojnae ey oUd BAISSI093 9se] eSun| vu() [ ] *ojezzieuad nid 9101398
[F o138 2 YD ‘TuorZnnsod I 1od IqIFIdl TUUE [E)s OUOS TSI e[op nb

[**] :eanrsod nrd osej vaonu eun 0JBIAAE BY 9[(Z [UP O LINPED B[ OILISIITE
QQUOWEUY B TUOIZNJSOD J[PP 9J0Nds [I ‘Tuue tydun] porp odo(,,

TUOIZNI}SOD I[P BLISNPULJ[e opiengs u() |

OJUSWILIdJLI IP 01SU0D [|

*270A70STI p e100uE nund o BRI Mqrssod arodrowo
TeJ TP OATIAIqO] BOD Ofpmys osed un pe suorzedrdde vun wod ‘ouonsod
e[[e o3e[0onied UT 01EDIPIP 0D1UID) O[[PAN osonu un 3od duOZEUWIO) TP
31589090 e[ 2 dn-17e3s 1p Nsoo 1 ‘orerado [Sop wionels ¢l orduross pe jenb
‘nidoozod 1jooeiso redpunrd op oyund {1 ey 1p eroyuol xoded [ ¢oorr09)
v3stA 1p ojund [ep O[0s TOU NT¢] BFMMD B[ , 2FpuoJip,, Fod o1e] owon)

(6102 ‘HONY)
o1earrd orredwod [pp onedwy [ ()Y 270119S [9U NUIWNSIAUT ;] eIndL]

%L LE

%0'26 ajeaud
BUBUIPIOBS :Q_.__m.”%wﬂ._mww
SUCRUSNUBI HoZny=oty
%S 1S
luoizejqy
%S vl e
onony %8 9L
ayoliqgnd
||BIZUSpISa.

uoU {UOIZNIISOD)

810Z ONNY
0L4VdINOD ¥3d ()INOIZNYLSOD NI LLNIWILSIANI

ONI44NY d -09N3ANYEFH ‘N -VITI0W D -¥IOIIN N



299

JONVIWHOIE3d DNICTING

DIANILITY YNYOL

©oo © 1red 9 o1mnsod orwounned [ BIEl] UF 9yD 0118] [OP dUOJZEIIPISUOD
ur o eomogsonb U {(1OTUDA) TZIATOS TN[E O OUDMWSIS JUDYIIA) TZIATOS
e aypue (¢ B[Pqe], PIWNU TURUIA] UT 0,0C [op nrd 0dod) 21ualsisuod
opow Ul OURILJJE IS ° [eUOIZIPEN, 2UOIZEd%0rd e[e 01uLddY

(610C "HOIO) vrnmmyase
9 Nﬁwcwwwcﬂ ﬂ—u TZIATIS ®~Nu0u ﬁDm NI w—uﬁﬂﬁ GNQQ.TMUCH i &——Qﬁ—&.ﬁ

) Ir - Joes'y [36s2- [ses'82r [weezz | croz/sioz
lleniuadad 1IUoIuoD)
%671 %9t 29 0E2'0S2'T 068'S 66L°9v0'T9T (89T 8102
%S'T %1 €10 ZH2961'T 09 £0E TLP'0E €8 L10Z
ouodw) oJaWwnu ouodw) oJawnu ouodw; osawnu
ouuy
WIg Ipueq 13p % 'y’ Jad jpueq 3jejo) Wig Ipueg
(C ¥rPqeL)

niodwy 139p o4,¢CT [F BOFD  0ARIAdsIIOd Jwod apaadrd 9 NI [op osn]
1380 OporOIT TpULq TP 0/,C [OP OUIW BANEBUIIOU B[P 9UOIZENE LI
e[Pp era 3od ‘0nopIr BIOOUE OUdWOUd) un Ip (03roduwy Ip Oyd IRWNU
Tonwize) U ers) opuered owens ‘eanrsod ezuopudl B[ 91UBISOUON]

(610T “AD10)
LIMIIYDIE O BIIOUSIBUT IP 1ZIAJIS TOU N [OP ©Ismd el i eindi]

Wig WP
Bwiays wedde 05
|ezz0g 221p0)

|
| £1/095 u o
wig wp

£ZUBPUI) OJBWNU 3188 0JBWNU cs

¢\[eNLIIA O 1[28J 1IRUAIS :8UOIZUBINUBL 8 \|F

‘(4 ean3y,]) ,uopasaid ouue e 0139ds1r ‘(0,87 ++)
1ssouuod psonb e nyoduwr [8 o (04,¢zg+) TPUEq Ip OFPWNT [r o[erzuou0dsd
opow Ul 0JNPSIID 9 Q07 [PU “UDIQ) OUISEPUT BWRN] OPUOIIY

N

(nsruorssojoxd 1op) oredsdwr 19 NI 11 °C

(910¢ ‘moen)) nueiedde 1HOTZEIS O[[OP JUVOISUIWIP [ :€ LINSI]

2 ajeuoi8ay aju3 3 auorBay) A3 oy
0’0z I JUOIZEN OLBIURS BWAISIS [9P BPUIZY
8's l ajeuoidas ezuale ‘eledpalied ‘eURUOISSIIU0D)
o o g
Ppe ojenosse uou odonjoded uou UNWo) 2
(33 . ejyoded uou ew uOIUN Pe 01eOSSE IUNWOD
v9 l eveyjodosaw
enn a (eyoded aunwo)) IWNWO) 1P 3uoiun
S8 l o8onjode aunwo)
“ =
141 l 12IAJ35 3@ UNYUI04 38%
el
" 828
s [ oeorsvoren £33
°
£8 I 3e0L

I9ppo 1p OIpAW OJIWNY
:aqueyjedde auozeys 1p eiSojodn 3 2100335 Jad MAPPY ‘€7 ‘B4

“e[goded TUnNwod TOU v FUOIUN Pt PEIDOSSE
onwod 7oooid U ‘MIOppE € TIOWRJUT TWIUTW TIO[eA O J[BUOIZEN]
OTFEIIUES BUIOISIS [9P OpUdIZY O[PU [Idppe (g Tp oumssew und
uod ‘(¢ em3r]) ¢‘g © wed pIOppe Ip OIpewr oFowWNU UN ISTUPP (910g
‘TUORID)) OUISEPUT 9JUI9T BUN ‘01¥IS O[[PP ° I[ETUD)) TUOIZERSTUTULTY
o[ owrerpnyasa 9s (810 ‘0I9F()) 000'9E EOFD OUBIUOD dU IS I[LUOIZEU
orro1xIa) oxdur s ‘nueifedde reuorzels 9 ‘Ounyur ‘eprendi ojuenb 19

‘

ONI44Nd d -09N3ANYE3H ‘N -YIT90N D -VIIIN N




JINVINY

_-"—um.n_..ﬁ."_nq___
¥ NOILINHLSN

(g 9 £ mS31y) NMQISIP 1503 NUINSH T Oweruano (LT,
9 JNI¢,, TWIUOIdE T3 Iquieniuo dAeryd d[ored o] en opuedrod o -sndodg
— nep eoueq essals e[ns oxdwos) rsyeue p odn 0ssals o] opualadry

Juanasvurw (Govf [Op OPUOW [e OUIEIIDBJJE 1O OIURISISO[[e N[ T[PPOows (9 em3rg) wwedpowe
1p ouorzeofdde e oaneps tworzeorqqnd 9] QUPUT ‘OWEIATISSO  9G sorpms 1p ezud[eassd eun pa (¢ emdyy) 1880 pe (oog woe rwpd wep
o) nsanb ns ©23001F B[PP 2uOISNIIIP 2 duOIZN[oAd eprdes eun vod ‘(0Iqy

sustmog p 7oardes o sialr ns joopse ‘ssurposdord) neinsir /¢c'G OuO3uAI0

“UE DSLE 00ST OSZE DQOT OSLL  0OST O0SZT 00OT 0S4

15 sndodg pep eouBQ P[NS NEZZPIPUT TOORTE 8 TN Ip SPFOMAOY 9]
en  JNISL,, OWTTOIOE [ UatwaNduwas OpuedIadny (SUPPOT UONEWIOJu]
Suipimg [op W9} [NS LIPHUAS suorznpord e[ BY TUOISUIWIP Mene)

*(sndoog :21u07)

(NIg oY) srezzimpur eognuards suorznpoxd e 3 Ig I 'S

rworzeorqqnd I 0 i
wzwﬁ 170IN%E I - .

: 1 - TPUEB( UT OJUSWIEPHJE TP BIATIY ¢ e[[dqe
n3op ezuoraA0d (6102 “"HDIO) I 1putq Ut o) PYIY Ip BIIAIIY € P[[2qE ],
9 vangg i 10 Auncs kq susiansoq .

%6 ZZC %0001 __|89C %
- %99 5%6EG LT e
OG0T L107 VIO TIOL SO0C SOOT T00C esl 9e6T fesl O%6L 1D ST 90001 %GT id 91
%005 %20 z %68
(514
%L 9T6T TN 1 ¥4 S 7]
00§
g %128 %E 9 vZT  [%E
o3 £T0Z/3T0Z %  |wnu
. % pzuaiaffig 8102
*(sndoog :21u07)
(NIg :4ey) =rezzotpur o “2)UDISISI, J[NS TUIATNUL
Tworzearqqnd st 18 10d oyuenb ‘uorznnsoo osonu o 1d WG [Op PWR [ 0JUE) UOU
P oFownu g eIndI 129A Aq spuatunaog orpuojordde osuas dyuowrelrad ey (9107 VINGED PHIPd 1p oW ¢

DIANILITY YNYOL

¢\[eNLIIA O I[28J LIRUAIS :3UOIZUBINUBW 3 [N|] ONI44NY d ‘09N3ANYEFY N “VIT90W D YOI N




799

DIANILITY YNYOL

¢\[eNLIIA O 1[e8J 1IRU3IS

p Tworqord fopodord 1p 1Sy O] uEMp AL TWOl UTOD OUOIZEIZOIUT
TP ezueduew SA] TP O[ONJ [op 9JUOIZeIN[EA0)0s d[en1adord osey ur
TP TP BISITYDMF BILAD[D 1€ dyuowuonboiy nrd e1ronyid o[ O[eroudd uf

-ouorzeordde 1p ©IONII0 91EAI[[0S OUOFUIA
mo ur 1sed (6707) Puedar nrd oyoredmr of 1ad ‘eorpur aYd eoryeIdorqrq
©I[000ET 9A93q run (§ e[PqeT) 03m3as 1 (044G [T OTIAALO ‘TUIWMOOP ¢
“EITSOIIWNT TP TUTWIIY) UT JUOIZEIN[LA 2IULSSIINUT vwird BUN OPUITIII0
(Apms oses ) r1apeordde 1sed e PUOWNIONI MPNASY  0IISSITATOD
oyp tworzeorqand  ofnb  onmy orejoonzed ur opuedred  edTyEISONqIq
©d30013 v oxpuojordde 1p 03ds 9 18 ‘Oresordso ep ouoweanerado,

€IOodUt  EIS WAl IF OH.QNST OHO—UQMHQEOU TP ®eul B[ UO)H

“(sndoog :21u05) OIBIWILIVYIF
p owpnewal 291 1d (L] puet I :A9¥) nuowmoop :¢ s

(9%5757) ~2usis Jeyndwio)

P

(968'5) ~Brurly ‘ssauisng
" (366) =newmEl
A e
/" (%8°€) ~aue|d pue yeg
(%9°€) ~2uaps uoispaq
(96€°€) ""sepUaIS [eROS
(S1°T) S |epustuucaiauy
(9680) uewnyy pue spy

(%8°0) A813u3

(9%v°8p) BuusauiBug

i

\ (5615240
eale alqns Aq sjuswinooQg

JUIMITOUDIL PUD SSIUISHG D 2012025 4211707
GuuoouIFU ] 1301198 Te OUOSF[OAT Ts TuorZedr[qqnd S[p ¢/ T 970 (G emndr])

.auolzusinuewd 9 N9

OJBI[NSIF 2JULSSIFAIUT AUINSIS [I dUINIO s Tuorzedqqnd 9] OIUIWIIIF
OUUEJ D © JUONEUd) 997 O[[E JUOIZEATISSO Tp odwed [I OpudS[OATY

JOUDIAUDIDS BIFVNWOD I[P OIMITIP [P ORI [E [SOD LIOOUE I UOU BUII}
[T 989k OMNSOU [9U NUIISISI YIPD Tp OFOWNY ULIS [op A1uoi] € ‘onbunp
QUIIDJ "NUTASISI ofpowrned [9p OZZIANF (¢ 9 O[ONS JP OWNSTOd [Ip
QUOIZNPII ¥[[¢ SUOIZEANTIIUT Ip JEUOIZEU aydniod affe 013adsir  2uaprms,,
oredde oysonb :1anye nid moine [Sop ezuorwosoxd 1p 1soed o1 rwiad 1 en
nrd 9 vou a1 9 (9007 [ep eFed ou 9s) oonprs 1s operodwo) NUVOZZIIO, |

suawneq
06 08 oL 09 05 o 3 o0z ot 0

“(sndoog :1u07)
(WA pue WIg  Aoy)
ezzIpUT TUorZedrqqnd
PP IoIne 1Sop
ezuorwaAoxd :g eIndig

Jeaj
6107 2107 LI0Z 910 STOZ PLOZ €10 ZIOZ T10Z OT0Z &00Z B00Z LOOZ 9007

sluaunloq]

‘(sndoog :21u07)
N1 pue WId oY)
9)ezZIpUT TUorZEdTqqnd
p orownu :/ e

1e3h Aq sjusinoog

ONI44Nd d -09N3ANYE3H ‘N -YIT90N D -VIIIN N




JINYINHO4H3d DNIOTING

‘OTUTWIOPUOD TP 9FOJEMSTUTWWE [ () O1EdTFedUT elsTuorssajord [1 :0uos
O[LIZUIPIST DUOTZEUNSIP ) UI[EAdId € 9JUAISISO OPHIPD UN Ip IN[§] O[[PpPOow
UN TP QUOTZEZZI[EdF TP 0552003d [9U N[0AUT0d Audwierzuaod niaddos |

‘auorzeuawadwr
o[l ep NUBAIOP 139EIUBAS O TISSPIUBA [Op ODBONJO  [SOIUIS  BUM
onowrad ‘(syearyT— odorurwr o soprumiodd()- wirwmiroddo ‘sossouyeop
- ozzoloqep ‘sypduamg-ezioj 1p nund) TOMS Tsieue]  “ewdrqord
[e oreurwrprd ompoordde owod TrOINE TSep OI[Q1S OIUIWNMS O

"OTpnIs 0sed [Op JA[¢] O[[PPOWr 011eMSI (] eINSL]

WA T 32d WIg ofppow un 1p wipiqesndde [pp e22z9[0q0p 1p
ezz03 1p nund 1 (0] €3y, EUOIZIPEN JANINIISOD JIFO[OUI) TOD LINIISOD
‘auansisa ouerdpnid  operzuapysas
orpras 32d

9UOIZNIISOd

pe

vUN)  J[IqRZZIPFEPUEIS

osed  Un OrezzIfeue oreaord opona roded 1

o1pnis 0sed [|

DIANILITY YNYOL

¢\[eNLIIA O I[28J LIRUAIS :3UOIZUBINUBW 3 [N|]

L et L

aypersorqiq nuoj ep 2anedrdde LIPRIID 1SAUS f el[aqe T,

so8ueyd $59001d ) ‘SIIOUDIIJOUT
jo seore  ‘syuowrormbor  wyep MITADT Y :9DURURIUTEW put uonerado
poruowddwr oq 01 GUOWRSeULW  SONIIOE] POIqEUO-NTY (6102
£8r0u0  uo  posndo]  1sowr
waIsAs JA[,] o steardsoy

0] UORONJISUOD PUE USISOP WO
spPpow NI Surudie Jo spaaN

UT AL JO UOREZIENSIP JO SOIPrIs 9sed
omy :sopumzoddo  passtiy (6T107)

soBuo[[eyd pue

ura[oad
: sonsst £oY Jo marad1 Vv :(NT¢]) Surepouwr
M H\Mwm w>cwmww mumwsmo UMWOH& UONBWIOJUT SUIP[ING PUE JUSWOSLULW
POERAOSE I IO PEL oy T30 wonesSaiop  (5102)
SUON TP

701098

uoponnsuod Ay jo 1red 2300

-UOU,, © SB PIZIUS0d9F SI AL]

25

UDILISOT OFINJ PUE MITAIT JINILINT
V uowodeurw SONIIOL) F0J Sufapour

vopewnojur  Suippng  (6102)

9)ep oImINg € 1¢ ANowodd xordwoo
orerodioour 01 AIIQIXO[j JOJ SPOdu 3O
<£TeSSO0U SOOINOSIT I} SIZIWTUTIA]

sSurpmq Sunsrxa
SPPOW UONEWIOJul  SuIp[mq
jo woneor Iy} Sunewomy (610¢)

SHSSHNNVHA (B1Pnm) NHIVd (yuo3)
..@uﬂmn—muvﬁmonn@ucq
OUINSOWIP OUNSINE oUd  saznid  Jsog TP BISTEDS  ‘TNUIWILIQUIED

Te  Q)UD)SISAT  O)USWILISIONE

N

e[op mBsworssajord 1T vm NI

°P NNGUMHQQwQ\QNQOUmOCOU TP rezZueduews WOH&EMOm en .@uﬂ@h—.&H@QOHQuCM

ONI44Nd d -09N3ANYE3H ‘N -YIT90N D -VIIIN N




JINYINHO4H3d DNIOTING
ONY NOILINHISNOY

999

opeyaprdoid /aruain Jap wista 1p orund 1 :() TOA\S ISHEUY T eInSLy

oj[2pow
ojuawengdape 01503 ‘¢
01Z|AIBS [3p 01502 T

IR

SsorEnsIuTIL [P IsiA 1p oyund [1:(V) TOMS SIeUV gl eInsig

vystuorssajord op visia 1p oyund [1 :(]) TOMS ISHeUY [ eInSLy

1

3ZU3DJ| 03500 °E
a|euoissajoid

2UO|ZEWIOJ BYISS3IBU 7
3|euoissajoid

ojuaweusoide eyissadau ‘T

/A

azuady| 01500 7
ajeuojssajoid
ojuaweu.oidde eyssadau T

“e3s1a 1p nund nuoroyyip 1 30d Tsijeue [op oddnyras
o[ ouensow ($1 € [T ep om3y]) ouondas YD 2131y o] ‘oapowr o3sonb 19

‘(W) worvanwews 1 4() 1zeds [8op nuan ‘merarrdord 1 () auaq [9p 9301593

DIANILITY YNYOL

¢\[eNLIIA O I[28J LIRUAIS :3UOIZUBINUBW 3 [N|] ONI44NY d ‘09N3ANYEFY N “VIT90W D YOI N




£99

JINYWHOJH3d DNICTING

(ONY NOILINHISNOD

DIANILITY YNYOL

auoiznyysos

“(G1 ean3y,]) TARUINUBW NUAFUT 9 Tuorzadst xod _oeardip
orrepuaed,, ep areuorzuny aqqanod NI nIadsa ep onopoid ‘ofppow
[F opow 01sanb U ‘1 O1ZIATIS [9p TFOINDISD JWOD UTOU 9 OANEWIOJUT
O[[PpPOW [op 1701828 JWI0D  BOTUD) OUOIZEWIIO] BAONU,
orod oqqorpue menb e ‘OTUMUOPUOD TP TIOIEMSIUTLIWIE T[Sop ErI089)1ed
P[PP TUPWI O[PU OJqUWE TN [SOD 23eIUdATp dqqanod ouorzuainuLly
T[S OANUNSUOD € NEP TP 90LIJo  duorzeiuaw[dwr T PIjauaq
Te TEreaure ofSow 1od Msod 1 suopuangmsip ‘odwo) [OU drvjuswrdur
ep “ eyeogndwos, JUOIZE[[PPOW BUN PE 279pad0rd OrIessadau 9 ((Nsod T
axmpr 7od ayoue) 1a03q 1dwal Ut 3sod X2 JUOIZE[[PPOW BUN 279T2J10 J[0NA
IS 9S :OIIPOJ[OP O[¥dT 01EIS 9 I[BIBIP O[[PPOW €I} BZUAI0D Tp ore[red
aniqrssod 100U 9 BOU OJudWOW 03sANb U ‘TANUANULW NUIATINUT TSP
1IINJ 79S0D [P JUOIZNPIF TP TURUIA] UF RIDFP 1OTJOUSq © LIE3I[ vies nuain
T[8op 91red ep ouorzoorod e[ opuenb o (AT Hore[Ppowr,, 1od vou ¢ NTH
1701893, 3od JUOIZEWIO] TP TSJOD O 9TLMIJOS 9ZU2dY) dn-yEIs Ip NSO T
STINPTF € OUUEIISIIT 1S Opuenb -2J[OAS EIDA B[ EIIATIIE IS [SOD d— OTIAALP

run  eljoAl

¢\[eNLIIA O I[28J LIRUAIS :3UOIZUBINUBW 3 [N|]

LIOPUOJJTP 18 oJuowmnms o “(esads 1p vardeded euong vOd -+ TIEIIOWW
Tpuoj ‘ruorzeInoysse ordwasa pe— wounned 1p 701sa8 o puelredde ruorzels
TPUEIS OuAWOW [&) AuAN Ip oy (*+* ‘mearszoArun sndured QIM)NRSLIjUT
puerd  ‘epodso) ojuwoaraur  1p  eidojodn  1od  ers  iqezzierouod
oood ®ieds erOOUE OUEpPFENSIT ONE U pris I3 9 Tuorzeluowrods
o oyo orewrroyye ond 15 ‘(Pw) s OYPPRUIDS  TUOrZEdTqqNd)
e PP o1wds  o[ep 9sowo  jworzedrdde  o[e  douOIZUANUELW
p ouednooo 18 9UYD 030[00 Fod NULSSIIANUT 0JISSO OFOAAEP OFdqaROd
menb :o[opow [ep 9INUNVOD TUOTZEWIIOJUT J] OUOS J[OUWS BITIOD) BIUY|
u] "oapedou opowr Ut 1iqrdonrad /nidedrad o raneSou fenb ojuenb 1apisod
meduwy 13 01Ul UOU 2FLFEPUT P OI[OAIT D IS O[OdRIE NUISAKd |1 ‘(ojedIoWw
TP © 0D1I09) ‘OATIEWIIOU) OJUIIIDJII IP OSIIVOD [PU JuawaSeue|y AIoe,]
[F 7od Surepoy vonewIrojul Surppmg [Pp rwa) [r orespenbur roae odo(y

TUOISN[OU0))

az01uRInTEw [9p e3sia 1p oaund 1 :(JA) TOAMS ISTEUY 4] eInSLy

ajeuolssajoid
ojuaweuwiol38e eyissatsau T

{ > ‘>‘

ONI44Nd d -09N3ANYE3H ‘N -YIT90N D -VIIIN N



IANILITY YNYOL

(6102/90/ L1 0ssa32¢ ownyn) wodsndods mmm - sndoog

nueredde-ruorzeis-oop-suorzeoyenb

2 [-DINBORS-EP-IPOU-I-PI-MLNTOI-IP-221P0) /6800 / IO T Nd
“TIOAVT/+0/810z /020 /irprqqndpoae) smma / /:sdiy

‘orqqnd JOART QUU() BISTATY wuryvddy 0LSDIS
oy ouorEpaRfyvnb v [adoy3005 vp 1pou 1 pa yivdgus wp 2oy (8107) d 0I9F0

610C Ore3qqa] ‘w0 OFeS [P ° 01edIOW [op
wsieuy ayarqqnd axado sad g1 NI 27¥8 2[[ns ouoddey (6107) HOIO

610T 2HqUPRRS 1¢ - 61 VIONYHd
©ouorzeiuasarddey e[Pp NU2DO(] 9P Q[BUOIZEUINU] OUSIAUOD) Tt

- ouBasy(] [r od vURIEI] SUOTU() J[OP 0SSAISUOT) [AX ®[[e 01en10d0e soded
G oI, 1p vidor) (G102) "V d ougyny “N 08uspneqay “O eSOy
69¢1-+8¢¢ NSSI 810¢

OIqUIDAOU “BFMIIIIYDIL PP O[eUIOr8 [[ Ores e (0d0d) euiol 15 ‘LInped
B[ BIVISOIIE TUOIZNASOD IS 10 QwsarD) oixoddey (8107) 'd 22O

'GGL00T
‘Burroourduy] SUIp[IM(] JO [BUINO( SU020241p (2403504 a4t pup wataad anjvas]y

L7 cqusntasvupud souywwf of uzgapous uorwuiiofur supimg (6102) M YOUTEIBIN
® N TEIED S PAg-ly YW Cojyeowy-osue I S YRUIEIE

"610T “SONNI yiadsoq ur I\ Jo woypsyviisip fo sopuys asvo
oae sozgauntioddo passzpy (6102) "SI UIsqOdE( 29 S ") ‘VIsULL] D) YOO

¢\[eNLIIA O I[28J LIRUAIS :3UOIZUBINUBW 3 [N|]

oddnrag 2 aypraony
“ANOIZVANOA 'V'd OO U ‘w5aidusz ajpop 2 moispuysmmumn 24719914
oy visia 1 ojund JT JruoISDU Ofjopoldl un 1y JUOISDIHIMIIGuL] 4od 1juaudrAls
o ppunpoddo aqurypddys mosers ey auoisvarfyonb v (107) TV TYIID)

[$T-1CT (6E “SONLWIOJU] SULIIOUISUL] PIDUCADY “@asdal [, 20U vuajuinm
puv woypiado sayyonf pagrua-INId “(610C) “d 18I0ZOg-PepYsid X “X ‘0L

610T OI8ew 7 “SFOFTAIOS [F DIOTEA UF 9, 8TH+ 9 OINWNT U 0, ¢ 7T+
ouue un ut wig ur Prqqnd pueq Pu wlevuadw] (G107) JA vINUOI]

(61/90/L1
0ssa20e owmn) [ =(J[¢xdseondenap opms ed /iropereizod mamm/ /:dny

NURISIST  PHIPY  eaRa8IuY  vzuonyy  -Hp 2Hod (9102) ‘VANH
"6TOT ‘SONI[IDe,] “Waduajpqs pup sansst 423y Jo manal [~ (NS suzyapont

uonpuaofur Suzpying puv usnissvuvn Gyl fo nogragoguy (6102) S ‘AaeT
® o Tespered W FeqrUOEEEEEpRsO “A feneua S W I
610T OVeUUIS 075114150 3Jap DIISHPUL]INS JJLAIIUNITHO)

ouoppatass) “(6107) HONYV IPS ORUI) 9 PRUOUOIY HYIFy dUOIZT(]
GTOT OVS3eWs “Lurj1aj1qov & DUIUToTU?

1 2X10438 13 011900, Jjou au0ixpi1as0ad 1p wuvg s 0rssraognnofy <(6T0T) TFOUSISU]
89 oeuoIZEN] OFSISUOT) JUOIZEPUO,] - Ipms ONWY) ojuawmiedi(]

"8€8201 “C01 ‘BonINASLOY) U vopTWwoINY
STUIPJI11G TU151X0 40) Sjopo uorpuLlofir Suzpjing [o uorwasr aqp sunvuon” (610C)
[ [ mqavoy % “q ferarqog “D BUIpaIy ] “AowRxyH g ‘Zznjolsog

ayoyeIsornqiq NoN

‘ ‘ ‘

ONI44Nd d -09N3ANVE3d N -VIT90N D -¥I3IN N




