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ATERTHIEHARETT EEITRI e TENIL. RELFLEEE5XSETLE I,
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IOFETIE. 2EOBMROEEDEERERNIEEDENAYRT EHAIL, EEY—H
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BEFELELEOEARZREZZDROEFTROT I ENTENLE (TS LT . PALHE
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HICk 5, WS DI DY RVERBEEETT,
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AL, RBBEZLHETT, ROFTOEEAHNIEHLY PTVTL LI, EWVWITET, Vi
Yoweb YA FRENER EDVMEICE->TL B LI TY,

DT, BEULTFLL,

il SHEBHREADEER (B2 B TELON MO ZHNNE NS H D, HHEIEELT S
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BREL T, BERIEDPADERD—DTId A<, PADREREZERZTL LD,
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DATTCIE, EPMZUNOHERZNLREENESICKENTT, FIRIE BEAEZFEEIHNED
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BICIZARY FBA. TOXSITTHERMERHY X7,

ICRP @) 2 75HEIE, EVFHLERATIILL, HENBERTHAT 50T Hh o, THEX
MHEHEYVHBICTI2LELHY A, ALROBERLELLTHLLDTEEVLALRBLE
ER

FMCE ST, PAILELBVESICERY R ZERT 2D T, BPARTTHSBERERIEE
T,

(75 AX) [CE/EINTWS BB OVF 7 RRNY IS5V ROBNAIRTDE
ICEDHDTIE?
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(&7

ICRP OE 5 [BREPEBEFTOUELRLED, £ FORBEEZRET 21758] P [EHFAY X7 DER
IZ2RA D] £WS Z&D ICRP A GERR) 4. &t (75)~(79) (BKEFSAER) o (77 #&t
-2) ITHRARTWETA, RC @IEKAAYRY) £ SC (HENPAY RS, £EEDHAYRY) ik
BIRBRICH D WS T ETT,

RC #* SC ICLHfI L TEBd 545, SC #1EHT 2 &, RC HERT 3. Thabb, [AEHFAD
VRV ZEBT DL, BIEK YRV ZERTES] ZLIciY £F3, INHICRP OETH Y &ifA
7,

HIRAMI, EREICIE. TE FORREZRET 21TR] O3B0 [HAILRYIC KT B21TR] DL
EEDOHAYRY SCZERL., HAMICHKIE Y XY RC ZERT 20 TY,
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IDESIC, TE FORBEEBET 2TADRENSAY R DERICOHWAS] ZLiL. ICRP O
BTGB ENTWET, ICRPIZELIZHLK Y RIETILHGTT DB, ETLATHEZRBEL
EFTH. EEUDBRVHICTADICLAROT, ZORETIE SC2ERT 2B NEEERITT
HL RCOBEEIITEERA, L L, ERTEZ LV ERTIIEE>TLEEA,

SROTLABLE LTH, ICRP ALK BDO Y R/ EFA TR TH D ERALLZ EICKER
& S 5 DTT,

—7. EYFNLHATIE, BT <CROAET, WL <HRICRAZERIEMS W IThIED A
KBS RVDT, [HAILEYICCWEE] ICLY BEORAZEATEIT K TIIE, #IE <A
EAA LIS KD, Thbb, WIEKYRIMERLET,

UL, D HERNICOEBETHRIREI DA 4 (CHEEL L7-RETY, LA L, [AAICHRYIZL
WAE] TREEMABWOTERDICLIEST, FXBRVEVIBH)RTIE ICRP LEHRTT,

ZIT, INzRRSED L UTOLSICAY XT,

[DAICHEYICCWETE] X, BEORREENTEIIKLKTEEHTI A H, EREICIE [22A
ZENTEITCWEE] TF (%1), [RAZEHNTEICCWEE] &13, EREICIE TDNA A
BEAYAIE L7=4E7E] ©F (%2), [DNA B5EIEEED M L | (£, [DNA BHEMEEED E L RER D DIEER
IC& WEIBETT (%3),

Thbhb, 2O [HAILERYICKWETE] OESIE. L YIREICKIRY 5745, [DNA BAEEED
EUVRERD OIS L Y. DNA BAfEgEaEA M £ L7-45E] &Y £9,

L7=A">T. [DNA BAfEHERED R L SRER D OEEUC L V). DNA Bhfilgsesr m L L7-40E] (C&
VHEDOREAZEATEIC K TNIE, RIS <HRIEDPALLICKCADZ, T4bb, T U R
I MMERL £95

InH, HSERET ML U RVEREEETY,

Gk 1) [AAICEYISKWETE] ICIE28BY HY, LD [RAZEENTEIKWEE] & [HA
REAMLELIEE] TT, LAL [DARE] 3. TREED S W IFTER L 7-h A MR IS fE) < 1
BE DT (60 ALE). #IE< Y R VERE WS ERTIE [P ARENALELAEE] IZERYANS
ZEIFTEEEA

(% 2) TRAZERHNTEICKWEE] ICIZ28BY HY ., L2 [DNA phfaes m L L72EE] &

[RAOAYED DL WEE] TT, [ROVAYEDDLWEE] IXICRP ABEL TWA1THR - £5F
TIH, BECAERELL LD L. —BRADIZEICIE, REVEZFOEZETIETICINE
TOTERELVOT, [RPAYEDDGVWEE] BV AND ZLIETEERA, BRESE [F
FEOWE Y R DEREEE] pll~pl2 )
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(* 3) [DNA BrfEliteDE £l (ICIZ28BY HY . EFRD [DNA BHEIHERED B L REK S DIZER
& 1BF] T, B8 IASHOMELH LD TTA, T—RH DB XWX LHTHAL
72, BRYANBZ EIETEE A,

FOWEOBZEIL, RMT LIS [CTREOWILIC YRS - EEDEREED L AEBEEET
OB ICEWEBY TY,

LRIDRESE [BEOHIEC Y RIDEREEE] TR, [HAV XV DEREE] & HRILKE
E2AROEBHEE] O>b0, BEZHALTVWET,

Ho L hD U PTVHAIBEL L B>TUWET,

3. IBRE [BE0RIE YR DEREEE] ICELT

WL HPEDHAAL Y XD ZERT 2ENDELBDIZESH. BAFRICIE?

FE D [DNA BHEMEEED S LB S DIBEUC L V. DNA BEster ML L-45E ] ok W BEE
DRAEEDNTEIL LTI, WSS Y RIMPMERT S, EWHIREICH> T, REFLUR7D
BBz EERICFHEYT 2 Z L A AJEET T,

REICBHES 72HODRXTFAweb 77U AABRINTLET, ZOREEOREROAFIC. TN
ZfE-72 ) RVEROEEZHEISEBN L7222 YTl (p20—p21),

FIA&EESKL T, CTDIvol, TIVFE, EMRE., LWITNDZRMICANTNITIRY X7 5%,
mGy & %W\ E mSy B[ THRRINE T, HELIIBHOREANREZANTB7ITT, 02L&
NEFRIZK YR IPERBTEROLD, BEL T 77 TRRIN, TOR—IRELHEENLH
WORRITHEATE 20 A FRRSINET,

gzt ICT REDORIEC YRS - HEOERBEED L < A EHEE TORME] 1358 L 7= 8 &R
COWOBBITRIE, HEFTERT I ENTEET,

EFMICERT 2 2 L id. [6 BEDOHERS 2 EMNEOHA TS (IBINTE T, ZOMORER
NENTVRAIKERTES LOBHIIZEZ] [BEICBRZL0EZTTVICANTS] 7213 T
T, COLDICRBEICEBET DI LIEIMNETTD, FLALBERCERTESTLL Y, —
Blcid, 1RIC/ST YA 1/2ME, 7—EY F15ME. A 1/2K. &b A 1/2MET. 6 BEHD S B
BALRD 4 BOEBBRAERICEY £75,

COREOREFORE L AN EHEET 5 £721FTT,

1 BEf, DEREMOBRETEANE L BIFICIR—REBIRHY LA, KET— X%
BB T — X VST BRERSHY £ A, BICHEY 7L LRBE. RYALEBMT AL
DTY, INETBYFELLOEARN, BILICH LBHATRORELHE ORIV VLT TT,
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CABRBELZETRIECYRIMERTELDN? LB < HVWTT,
ML T DI LEBNDBEL D LNEFAD, RES YR ZRYITOEEL TWEHICEST
I YRV ZHEETER ETNIE CLABLLWEATEALWADERBWET,

INFTHEIT O TELRL -7 BT U RTDERDPHEBETH S, £WH ZLBERENEITE
AR e ERBUVET, BEIACHEREICE>THZ I TIEREWLWHERWETH, £S5 TL &
D%

ICRP @, EFIZTE S INERBERL NI, LWIHERTIR, WK YRV EZERTES LW
SERT, BEICE>TET IV L TREVLDTL & 5%

INETH, ZOLIBBREETHEDOHINAY X7 EERTENIE, BEHROHNA Y X7 DN
BREFBENTLED, LEOLNTEELD, £2<BALEFLA, BEARL, HULOIIHBRD
PAVRIZDHLDEDHLTYT, BERBZEBEETCHEDNAY X7 ZERLTHEALEWIETL
7=

ETAN, ZOERBIBEEN. BEDONAYRZELEHIZ, BEHRONPAVRIZDEDHE
BT B, EWDEENAEENSALAICRYERIE—ZELE L1,

HRZ2EFREOHONORZ— T B ENTEET,

BRZEEREDN D, WOTHEDPDN—ITARENL Y RVEROERETLNLT vy 7LTH
KZEDNTE, WIEKYRIDBEELZFICANDZ LN TESBTLL D,

IR TIE, INEFTEY OEKPLHY LY FIZIZA T, BRFEICZIDL S LELEERS
RABZEDNTEBDOTIFHEWHERS>TWET,
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- CTIREDHIE YR - FEDEBHEED L < HEHEL TORRE---
BAEBETRIGS SEHZ
BEHSIE < BB D2k

X (2RIE<HE)
HA BEEEF

X
X & & j“// BAY R8I
[sy

*EI955 8 & MR R 1810
S RS §555 BRBHEET
KL RS
Sixi\\\\\ Zoft
= = g\
ﬁnapmﬁ‘//
BISEET

RER L < FELEOMRRTT,

BN ORI L IE < LE T\ ~2 FUADED THR T 720 EERIFE (JBfRIS)
THRWRYBEEICIIASHBVLOT, #IEZERSFMIE~OFETT, BEHRIC L Y lEROK4
BAFCHREVEEEZITETH. INSIEEICHLLW D TFLEZRLSZ -0, flEETHEZS
BRVRY BEBICIERY $EA, R, BLF NOXEHEE L TEY £7,

BHREDOELRTFD 5 b, HPAREELFICEREENRET B LNAVRZIFES2EETH,
Z DI OMEEEZ T ICRE LB ICIEPALN OB O AL H Y £ 7, B4 RS
PHBOBEEET, BRLIE, AA-bOBEDODANETEI ZMETT I, £EEICH-2BEERE
TINLOEEEBLTFORAERNIFEELERL TOWK ZEDRAD—DEEZONTVET,

BRIz OB F Y Mo MERETH Y . BRRIC A L2 RAZRIZZ 0BRSS
rNnET, Lizh> T, BHEOBEGEFORAZRITEBMAROETFORAZRICAY . g
DR, RO LIEBOKEEICRIBEIEL S Z L IThY £,

L7z > T, BEEFLRKRIC, BEHREIE IS0 RRERZ BN, [FRoBER. #
BEET. ZLCEMAREDYRIEEDHET,

WIEIC K DD ANDEEZHET B2, DAY X7 DIEMHTET ZERIEE L TUOIFIEL L
DTYH, WEHEDEEEET 21T BERICK Y RET Z2RAZERAEDIBMNS Z(ERUE
ETI2RENDHY £,

ZOFEICEY, RFITED DAY RVDEREE] & RIFKEZEEDOERELR] A7
BEICARY XY,
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B YRV ERBEED L L &

R LI, BBoSMigIc L 2EEDESE DNA BREH & A A Y R 7 IE—ROEWIEREHN H
3 (BILTWD) ZeARENE L7(Tomasetti 2015), L7:h'> T, EADOEEOBMIZOEE
D25 DNA BERH L EEDLFDOHNAYRY (BHAYRY) IIBlTEEZONET,

RIT, ZRZTREIL DNA OERFICRET 2RI T WD, £EOEE DNA BREHITEED
BN EEDEHDRAZTRMICKHI T2 EEZONET,

L7eh' o T MEANDEEDERAEERB EEEDHAY X 7IZHBIL £,

FRAEOBMIZIC TE ZRREEOEIZ ITNIEHAICR D ATREEENE L R L WS DI, EiE
LYTVEBVET,

LT Tl AR2BF0BMICTE 2 RATERE [2RAZE]| LT, £250HAVRT (WA
WALRIBBONADY 27 DEST) % [2PAURY] LU ET, £-BH0BE%BIICHREL
ESCIN

BEOHEEET, FMICHEVADOLI I, 2RATENMEML T, INIERHPAY RO
MEEWRL, BRIRNLERAEEHIDA YR 65%IHELET,
LHOEEREEDORITIEY Y/ BRICTED TL @GEX A TORBHERRER) beEnET,
TL IR EDRAER (2RAZER) O—EHDT, BEOEETIE. (ADLSIC, ERAZTRIC
BEHLTEALLS ISEMLTWL EEZBIENTEET,
EE 0RETLRE) ODEEREENEEDHIAY X 65%ICHELET, ZORFTLEIL 1.7
12> TWEY, Thbhb, TLELT A
" zr 2b%5z7 AU RTDE5%ICHEY L ET,
I 'y ZOTL ZUTOLSICHIAT A LT,
AY RV EBEDAIBEICERY £,

AU X7 DIEROBEICIZ. BAY R
VERB-HDEREE LT TL ZAVET,
WL FEVEROBZEICIE. TL B
ZERLET, REBICIIIOFEZR
HLTWET,)

65%

i S M REESE

0 20 40 60 80 90
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(DAY 29 DIEFEZ

HAYUZ O IMERT BREZ—4 Y b TT,

DNA Brfiifaea L& €2 . 2ERLR (=HAYRY) MERTZI LIEmEVHY FHA
M. DAY R OEREEEICHS Z L RTERWS, TL ZB0CRIENICHA Y 22 OER%
B L ET,

DNA Phffiigtesm Lt a €T, 280

(B) RAZEREBBT 2TAREIHIH

. EERER (=2rAVRY) &

TL I8 L TERT 5 L FRITEXT,
LA L. EBZIEN 1:1 OFRICH

=5 .
BatEl UP

Z BLIARY 2 €A, EROEAD TL O

=2

o SEATR e = s

- R AYRY BRLEDPAVRITDERDT—2H 5
b 1% e . BAY 22 DIEFEE TL OERE

DO6THEERBELONET  Thbb,

EE
TL A 15%ERT 5 & 2l BAU R
1o 21k 1%ERT B2 LR Y £T (®
0 20 40 60 80 90 B)).
Fip (R)

BIZIE, DPAVRID0RETHEEY R TI%IEMLTIE., Z0ENMA%A2EETSICIE. &£
EYXRITLI%, $hbb, 0BOESD TL TLS%ERTENITRW &IchY) £,
IND, RN RVEREIZE DDAV RIZEBEED L L A TT,

34,0 MNh R4
} 2an’ | § s
25
BAfE UP
. SEAZTE=2HAYRY
it 1% {53
1% 10 , o B
2
TL
1.5% {5
0 20 40 60 80 90 0 20 40 60 80 90
8 (R) Fim (R)

ZIZT BUELICE Y, BPAYRID1%ENT 23548, ZHNIZERAZEI ML T
HNAVRID 1%EML -2 2B LET (M), TOFFhSENNEEESBRKITSZ LIC
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BYVET, Z2IT. ZD1%DBMDZEREET 27-0I12. 250K#H%Z UP LEY, $5LHE
EECDEFDRAZRDIER 5 —ZDEHI L (RD)DAAY X7 OfF#R). TL HEKISES) L
TERLTITEET (R(D)D TL DR

TL A 1% MER L 7=BIC, 2D°A U RZIZ 1%ERL TWBIET T, 25 LT, TL ZBHL
TLIS%DER LB, 2RREE (=2PAURY) A I%ERL. BEITLBAAYZID
BEIMSMEEEINET,

[ ELBDEREE]

ZDHE, TLIZAA YR DIEREH S /- DBE TR AL, TL BFMERT 2 &L —7 v b
T,

TL 3BEHRIC L DRAER (7 7 AR —RAZR) £40RKTHY . TL OERISHSTRIC LS
BREREHEEHMERL TWBEER B I &N TEET, DNA phfitEsEnm EIC &Y TL AMER
TBHIET, BHRICE 2D A TORAER S TN UERT 5 & EZX oNZEBHIE, TL IS5
BICE Y RET DHRABRAZRD S LRLERTROBENHE L VWRAZEETH Y, TL ZBHEHE
BMTEDEND ZERENUADRAZRIE L VHERRSHENERTE 2 EEZOND D DT,

L7eh' o T RIEICK YIBINL A TL ERLCED TL Z2ERT 2 Z &h RIS HEZDL D%

BRI LICRY ET,

BEOHWIEICE Y RELIZRAZEZOIDIEES ICHTEEEAN., TOERODHEEET,
WIEICLBDRAZTRERL B D EER TN, WIF<KHEZDHLDEEREET 5D EELHE
EBBIENTEDLLEVSDOHNIDLLATT,

LTI, SORFETYRVERZE B >THBED, BEE TICHELRFHORES Y o—fl%
RLET,



CTREICLZDAVRY - CEHELTORE

BALURY (BHAYARY)
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W< BER | BEER CT 1t EigE | 20U RY 2hAYRY
(%) (%) " (mSv) s (%) MEET ()
10 20 SRR 14 0.0017 0.4
fa B 7.0 0.0084 2.1
L - B 10.0 0.0121 2.9
30 AR 14 0.0017 0.4
fa R 7.0 0.0086 1.8
L - B 10.0 0.0123 25
90 Rl 14 0.0301 0.3
f R 7.0 0.1506 15
L - B 10.0 02152 2.1
30 90 AR 15 0.0212 0.1
f R 9.4 0.1326 0.7
fEEs - B 145 0.2045 1.1
60 90 e 15 0.0113 0.05
[TE 9.4 0.0709 0.3
fEEs - B 145 0.1093 0.5
60 90 f9%8 6 [ 56.4 0.4253 1.7
fEEf - B4 6 [0 87.0 0.6560 37
60 90 (EBDLRAL) 100.0 0.7540 3.1
ERIHAY R
W< BER | BEER T IE it CTDI vol | Sfin ALY 27 | B A 2 Y
(7%) (%) . (mGy) M5 (%) EEET ()
10 20 TR G) 13 0.001 2.0
i - B (KB) 15 0.009 18.6
30 R Gi) 13 0.090 1.6
B - B (KB) 15 0413 11.6
90 R0 13 0.015 1.0
B - B (KB) 15 0.359 35
30 90 s (Ah) 13 0.023 0.8
B - B (KB) 18 0.043 2.3
60 90 T EIRCD) 13 0.041 1.1
B - BE (KB) 18 0.045 1.8
70 90 96 (Bi) 13 0.050 15
B - BE (KB) 18 0.045 2.1
60 90 BIEE 6 @ (B) 78 0.247 6.3
BB - 56 E (Ki) 108 0.270 10.5
W HE2EF
B < BEER CT R EWEE | HRERECEE | BUOBEHE
(%) " (mSv) MEET () MEFET ()
6 EER 14 1.3 52.2
R 5.0 45 11.8
L - B 75 6.6 13.2
10 FEER 14 1.1 42.9
R 7.0 5.2 96
L - B 10.0 7.2 10.8
15 BELR 14 0.9 34.9
[ 8.0 4.9 79
fEEf - B 12.0 7.1 8.9
30 FEER 15 0.6 318
F 5B 94 3.8 5.2
L - B 145 5.7 7.1
60 SELR 15 0.5 247
F 5B 94 3.0 4.1
B - B 145 4.6 5.6
60 98 6 [0 56.4 16.6 229
BEEs - 58 6 [0 87.0 24.6 30.5
60 (EEDLRAL) 100.0 27.8
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(B#EH Y EROER)

ZOXRIF—HBITHY ., WIEL Fip, FEF, REIZBHICKEL TCRELL LN TEET,
BEFEM L X DAY R ETHET 2EM T, ARETOY X7 EBBICTEHTT,

(DAY R7 | DFRIIFEIGEMEE RV CWET (Filftt Jpn ) Health Phys. 47, 270-281, 2012),,
7z, [EBIAA Y X2 ] @ CTDIvol 1, BADZESE L ~L (2020 i) OEZAVTLET,
(EEORINEE L CTDIvol  1.1~1.2 {Z72E)

(I < EE2E] O [25BERIE<HE] Lid, T 2z2BBELITRE L CRHELT:
HDTY, EMREIINAY XV DBITOBMETT D, BPALUNDOEEDLEREITT — 217
Wzo, EMREICL 2TEZTVE L7z, [BMIOBIE<EE] 1L, EROHIE < THREHRED
SEEEETHILIIRDDT, BOREABLCFEDEEICEVET, LArL, BETRET
LZEREEORD OBEHRICL DEAEZE LRI LD ZERBL T DT, EFBICRVERIDD
WET,

FY RV ERHEEEDEVA

ERoLS IS HAVRIDEE] & RIESHEREDHEE] HRIEETTD. IXTELITA
(BH1EIR 7 DIBINEE) (IC K VIERTEE T, L7 > T AL CTREICH T 2EABTDEN I,
MEHARDEZBWC LB DT, RBELYRISRT L IS0 RBRICIGC TEERBARARY . KE
MBI T DIRICEEA RS A Y £,

(2] 2H0'A Y RVER = HIL<EAL (B on'A U X7ER = KR EOER (25
ICHRED) = RIECERAL (HERD oREHREE  [REM]

MABMIZEELZVODT, BIRTEZZLHTEETH, e 55 BICERBEIICIBIZY X
IHEELTVWEETOT, AENEATHETED L IAETHRIRT 2DH”RVWAERTL £ 9,

B) 10 KRR CT 22 \F =356

WEETOAAY XY (BIEERD 0K DOEMHOHEERHEIL 15 ETT, 1.5 FRET D L.
— MRSV HIEC Y RV IBTEETEE T, 1.8 Fiifind 2 & 30 METOY R/ DEMITEETE X
T, 21 FFT 5L 20 RETOY RUDEETEET EVEIIDAILEZALD RV O THRES
BOFENIKREL LY ET), FAHPAYRZIE. IZIFRICCHOV OB TEETEET, LAL. &
X< FHELERDBEERICIED S D LEEL DY 75,

RELYROENAY XY DELEFHG 90 ROMEH, —MROIWE VR IICHIY £9, CT RE
ZHEHEZITH, RENGEREE RS RIS £7,

FEEDZE, LI E2EDOHLAY R IHRBICE IR DT, 2DAYRIDEENTE
NEFATL LD LAL, 28R CT YRV ZBEETETCOERLLTH, BEO—MHRFIIDKE
BHAYRZIIBELLTHY £T0OT, YRXI7ERZME L THDAISEDZICKVWEE %3
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ZET, MEHELY DAV R DN BIREBEZHIFT 2OHNRWTL & 5,

—A. FHROBEICIE BPAVRIEEI LY., BIEKEEZOLDZ2EEE L THRIEK LA
DoTREBICELIZWE, BRIEERXDZTL & Do RYRVEREDAROFBETT, HMWER
IEKHEDEEE TRIETENIL, ZNAFARETT L. ZNETICAAY RV IETEIEETET
WEd, 9. @PAVRIZBEELTOERLL. ZORBIEKEEZOHLDA LRI NS X
T T AUERWTL &£ 56

ZL T, EBICAAVRZEEROMEICL Y. BPAY R DERIFRE., —fFHLY HAY
RIHDINESLKIE>TWEET,

YR ERDT-HICITHI T L

75283 BHOBETHERS Z—ROEBIREL VS (RELLBECEEZ) BHILT
T, ETBEORBETENT 2BEDORERDTHY ., BODORNICBELIZBIEZEZ 5721
TLWLDTY, BHDVBELRHDIIHY FEA, HBETIIL BRICTTY TRERNEEZANT
32¢, Z L CZOREFEMEET 22 £ TY,



