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cOHdOyYydtsdzdzes?2 cdFldjuds Btc o OO 0; 2013,

I esmid?2 MOsROsAhpdgs 52 CdW j o dzyd d
MY j yd Odzdnftf ldstisete j B 2O H L stc O ¢ A z dzH O d3j dzls O dz' dz
OOEZdL O ttdMSO LHBEEo ! ¥ dgOMmj dzj dedw e (1 |

-1 l nternati onal Wa tthi sulramtpstatisMaobblents,athe |
ways of development. Innovativechnologiees (sdj o, v StOd dzO,

[ HHEROGBHAGEE | jomMSsd { OHJ-B&EE §-20059) & 5
(vOdzillsj B2t 2013, 2015) ;

-11M 13" 3 o H 2 dzO € tsrdale’j Ao jodkhedvicc al physics i
(s Ok dEQifils, 2023, 2015);



LM e esmid2 MY EDSC B udSds CdW j o dzyd
o] dals ¢ j datso MS 52 - Ig jisyj dapSos ¢(, & @Sl , 2016) ;

-CsdeW jtog g dmi sataiyomnidn M¥ 1 e c u ljasrls jIBnzasg
z 9 § ygois),

14 BjyHEdOLsHdsE Ssdct] Qg d & 5 H &Gt 6
LOhdlsj | RPA 2016 0%t OO IO, el indetz 8 dzd

) kB d&zdSOydd tejLbd kOlsse dmidj Hse Oded W .
15 kjdj HAMMjclsO0qdOL Bhk B dt O B 5 RAEEoOS 2
o tojyjde qtekj &' & dzOkzvyde & dLHOda MG W g ¢
jCodj dzHnOydd, 1 &jsndyujmSdj kS OL Odedn

ulstckSClkzwO® d GBI jd& ©OBBIST

{ OBlk0O Mehsdls dL oo j H ildet" dg@af lsf) toofs i &
difdzj Hse Odzd 2, L OCds yjdgdw, of otsHBe, I
slsjuyjMmlseojdedr o d 97 dJdesflsteOdedyr & dhists
L dzsy | daB M@ Odd yOR Oh ddzsf ddese s Isj €
s OB dzd WBAA L d2k O o3 .



Lol it cfri vl #8fovuvs [ C1LRL 102R
VoARprTU 1l Ju [frrrRARVHSILS J4] U

RMY sdz L s9 Odzd j dmissydzed ¢ 59 dtsdzd L d ok
Moot d3j dedets? BB Hdyddzj HA&zY HJOGddsMIsd yd
G dztsB Odz! dz' d3 WOCIststesd3 tcOHdOYydtsdzdzts G s
[ Hdztso tegsa3sj dz  dzj &3 MG ter Is” Btsdz! h dj ftslsj
Mdad 3 j ded W Mmdzsy doh drfmw kZtese dzgj 2 B dzlz yj dac

s BjHdyYyddeMS sz tsBdzzyj ded & tslsdatsmw Is fiqw

-{Bdzzyjdedj wlHjdzt dzr = dzdy Hdzw HJOG
sd O jolsdud MEdn yd dzv A 3B dlistsizl) / f fiAtpdzjO tefE
ots otcj dgw B HdyddemME se s tBdZEYJ ddY 0OV
Csted3WIs GtelzH 1 ¥ ;

-[BdkzEyjddy (Stotsdzy (oW j Mhhd csdzOdzr datsc
HsBtesotsdz! dets ISOCddzd dzdyoOodzsd ¢ OS¢ ydzj dz
zdyo, ¢sPMidu k-tsH LO fOydjdsosd),
HBEBRBO o YBHHJjtYS] d HdYW CsiWtstelsO f Oyd
ddzd dzj ud ded® ;

-{BdzEyYjddj, odZEzyj sy HBBEO Sd2 YyoO
Bdtdztsedyj Msdnr dmMmdzj HisO Odzd 2, CHEbdtcl |
H 5B tc s 9 §3&'44d| 3

1 € d&zOy H dd3) dedidts B tezlz Y jodzd & s dzdzj € Is  edetaidryj Wz H diz
Emlskzf ©O4 Is stsdz: €t ftcd tetsH dats 3lz tsB dzlz yj da
Ctsdzdzy SIsdodzzy HBLE dzOfMmg dzj dedw ( simmd2 M¢E
ftcd HMSOodzj &z 9 IsOBdzdyd 1. 1.



v OB dzd yO

Vieso dzd tsB dz yj dedwv dzOfmj dzj ded v 5§l J cdrdsyshudz:
L OtkzB jydz" » MistcOdzOR

| SHtsoa OW 1 WWjCIlsdo dzgOW HtsL O dzO
R Is ts y dzd
SBd&ZEUJ 4 ¢ Aa7 1 i 1481 &z ¢ 81115 lJddteetd
(109
1t totsH d 3.2 24 2.4 2,28
[jndydds 0,5 0,695 3,05 0,41
0o 0td?2d 0,008 0,005 0,002 0,007
l o3’ h dzj 0,002 : 0,003 0,006
I fjcets 37 31 55 2,7
s OC mMdzj HEzZj Is dL Is OB dzd y 1, ) tsIs H

or Mo BOLodIlsts?2 Mdmlsj B2 LHKOs Ssn tcOdzj
By HdUYd dem & ses B dZEZYJ ddW dBs)yils HOY] T
tsB dzlz y j[8&d 115 140]. Clsts s wWfdzy j smw B t5 dz’
o' fsdzdz" j 3" 7 9 "iMRE,BHEEEZBD dz2R d3 B tcOL ts5d3,
mMdzz yoOw s HESLT sls BJHJyddzmS sets tsB dzlz Yy d
sBdkzzyj ddw ddzd doO-tsHwismw ftdedzdL dlsj dz' ¢

10 Whctedzddteso Odzdj HBL' s dBBjHJyddems s
Ho O tOL dats dzO Y tc Ob. dzj thlzdas mh dat 0 Cfiglstistc s dz’ ,  Is |
fsfmisd {4 dedats § f4ted smdzOh j dzd § SlsH | dzj dzq
mMtse o d3d dedzlz & ydWtcse zs sjrdedSCEz ©jHjlIls
f Oydjdzst€dsts st dedzgs OCIkzOdz dats H dzw
f sHOo dzw b h jj Bt dr' N d fipfnls ojth | o' f sdzdzw ¥ Is i)
toj dzse j detso MC dr [4].0f f @tcOls®E ¢ 52 fMls s tcts dz’
o' MsC slsj mdetsdztsce d ydz' - d or MC tsd de st BO

IsLr dL ddgsidEagjdede’ | § Oydj delsOsd ftod toj delscj dzgsteOH  sdzisE



(ssdsmMddzlsjL, suv d Meadgj M j dzdzgOWY ) su ol
¢ L dz2Oydlsj dz des izl sLlz o J @di( Jj dafis o . v OC Y J
OdzOzsegsoa B2 IsjrmrdzedSd dz©O ydwWwtesealkz® BJjL O
By dls fedosHdls! § MmdMmisj BOduj Mz
Mistej dqgdzj dedv BOEC M BOdz! dets bk iz y" dIs* SNORTH
Hdzv Jrsfipte s tsL tso M[55, 5% 108 1Pekidd, 123, 132.

1 s MtcOo dzj dzd ® ig) Htclz ¢ d d3d o dH O]
BjHdyddmMS s tBdEYyjdd] RO0LOCIkjtdL zj sy
EzekzBdvls: jeét Hj2Mlsadj dO® LHGStetss! j,
dg cOo detsd3j tedzgtsfls! ¢ By dzd™w Isj &zO; o tsL H
sihdzOB dzj dzdzr 2 Btec OdzdL d3; YOMmilsr &3 8B dzlz Y J dzc
d YJjdhddz HjIststcsH et oL tcOMIsO) d Hte.
sBhkzYjddj d HJ &zOt s L GEBIsH .tslsu dtgjrotts] 1 tos
Yylsts fszso sL tcOMlsdes?2 MsMls©e dzdy, fYoHO j
slsdzd yojmw tls ofMj2 Hsfkdvydd. o SHS?
Hozw dzdy Mtej Hdzj €65 d dzd 1 itsoy tefLctus@sfiids @ jtsla teoCRfipk
ttRI. My 1Isd WOCItster L dOydlsj d ds EMmdsy d&
LYWW jCltse o3j Hdyd dAAAEGEE] tsB dzlz yj ded w |

[ dHdyddzmC s sB dzlz yj ded Jj ofmMJ eHO wog
ftcj HdO] tcj dzdz" d3. ] SHteOL EZd3j 9 O Ismyw uls
B4 Hdyddems dd3 tsedizayjjdf{ij &3 H d Tasdzsmisd ud MSE
ftojorhOjls otsLdisyde j dajcOIsdods § f tsdzj
L Oh st fted d&BiHdqyddzmMStsds tBdEZzYjddd Isf
f SHRBHTEO, fteddzj dzv j 3" = € Hkecddz Mdlskz O
20 &3 Hdyd dembitgd § SeaOMY tesistcOdzY & Is W
tcOH d Oy d ts dzdzts 2 L O dIsrd3j dzjs datf ¥ dztRorCRdzd §f B #
LOMdIsr . bed@¢Ead g diduyf dzd wlsdzsh jdzeds ¢ § O
ftcOo ddzts dzj [RBw4lded 48" j s .



J HOdzdzs?2 6 d&z0Qe j 6O d3@ytaydeiOj s @M d Asy,
LOhdIr s BBjHdyddmMS et tBdZEZYjddwy o [t
Mistc OdzO~ . J fjtotsds t©OLHJ dzj G dzOo r tc C
st HJ dzj dzd W HSL S R ~nOOCIsjtedMmisdC,
syl ddw. It olbttttd®®O®Iilsy jedgnistf & Po Jsy F
sBdkzyd dzdw fOydjdzstse o (MMHd2MEB2 AJH
9" BlOdzdz n H dzw H O dzdzts 2 tcOB tSisT o dzlsG §
stcjIs! jdg t©OLH, dzj sn OtcOCIsjtcdL s Odz fnts
LOMdIsr o d&zkzyjSeis? dJHfGeczzmfiplgdizr j o 1 s
BiNHEZEEZOSHdS?2 ftOSIsdSj. Yvjibeojtlsr 2 0
1 dzj d3j dzlsts o mMdmisj d3r Wstcd3d totso Odad W tc
sBEkzMdzOes dzd o O hdr HBLE §0Oyd,j dzlsO.

11fftejHjdzjded] HBL &BjHJyddm s s
I mdheHEPygsdedes?2 L O dlst o BJ HJYJ dzaj

HsL o' j ojdduyddy , COSC dzj f sftcjHmlse j dzdz
Ilssds 9 LOCEdsH O] d filse ] ©OL &zdyde o Ml
o jdzduddy . | HOMGBS®RE ©OLH, A §tdHHBP. &

dL dMmfsd Lkzjdr s o deOfMmlstswh jj otej &YW HE
dzed i3, BMdesodz | MY s’ dr ftej H ] dzj dad ¥

[ Mdets o dz" HisLtsa " j o j dzd yd dz' d My tsdz
fOydj dzelsO tsls B HJyddem¢ sets tsB dziz[26)580) ,
78, B, 113]
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tdmEzdese 1. 1. [Mdeseodezr J oJdzdyddezr , - OtsC

SjtedzO d dBtsh dztsfyls C Jtod3r ® oftsLHEA]
fOydjdzZsO (9 rRBHAZOY HBL O)

SJdsO o oBLHEA] d2O o9natHy TEZYSO { tow
ssy¢d fdtedMmjudddy yYJdstod ds?2 thd
tcOMmMmistElydzded WisC MO btk SCd Ht {f Sacg 4pst dzts
to-surface distancg , dzJ o Cdzs YO hjOwdzdas | M) jsdsW Istg @AG
dL dzzyj ded j , tsBKgL dz® 9 O julsfipiizj Ge@ls tc @y)dsd, o n
75, 78 98, 113 . (Hddedyd 2 dLdsjtej dedw Clj(tqas) . c
ljteigMmMudls Lt Istsets L dzOyj dedw ¢ Htezedd3 (e
dmf sdz! L 5Sodgd jmig ta@Ldz" = C 9 OHCOIsSB9

K, (d)= Ka,i(dzl“°"°)2 L.1)

1 dz0yJ dzd J O n BHS?2 HBL T sy JIs BT Is!
cOHdOydsdzdzsdz o' mntsH ] 6 Sdglyf ds) dpmyafifC 52 Istel



1 20y j dzd j Rsh desflsd o ntHds2 HEBL' Gf
* dD,. e
Dy == T B | © (1.2)

Sjtedi® d ditsh detsfls! C jtedd’ o oBLHEZA]
fOydjidadsO i Eyjilssds tsBtcOlsdetsets tcOMmfyj W dad »

SJtedBO 9o o9BLHEA] d&O 9ntH] EYSO ¢ tow
ssufdted Md ud dedw yJj desteOdzt dets?2 tsid ¢ E2ysco
mdevY twOmMmjwddesy Bl Isj kO §OyqdikKdaso L
ydmdzj dedets tcOo dz0 o - sH dZ2OW 59 j ton datsfyls dzOW
HSLO BfftejHjdzV jlsMmMw MdzjHEE N dd3 Mtsisdash j c

=D, d ry g (1.3)

GHJB- WOCIststs sB Ol dzsE s tcOmMMmJ wded v ,
tcjdalse j deso mMEsEts dL dzzyg ded v, tcOL d&3j td2B, f s
57,75, 78, 98, 113]

1 20y j dzd | B3sh desmis d 9 n SH dats 2 ftso jton
fdzj H ¥ Meddds SteE

T =y e © (1.4)

ltesdLo® jHjded ] HBLT (S jted3dr ) dz©O f dzsh O

ltesdLojHjdzdy HBLT (CJdtedyr ) dzO PY)dztsh
sftcjH]JdYjlsifw COC ddzsjctcOdz §f 56 dzsh j dgdats -
f dztsh Ond ofEiMfEos § dzsMCshisd, fdtwlfjdHdS
cOMY tosMisteOdzj dzd W L dzkz yJ dad v :

Pea = FKa (A)dA
A 3/ (9¢ (B md (1.5



( Mdzd L dzOyjdedy S jtedsgr © otLHEZR] ftodeE
fzyco (1Its nttetshts MtsBdz¢e HOY IsMw dzO0 f t
fyc o), Ikt kScHO:

P = K. (AdA= K, OA

A [/ (9e (e fifEH)

1l O)ydzr d@s Mo w2MmMlseatsdy { Iss2 o J dzd yd dz wog

oMM dd™w s YsSkMO ktekBSd HB §OYdJC

Ilr dd 1r} wodzwe Isfqw tshmdesodzr d©gd dL d3j tow
BijHdyddzj . l1ted Ltlstsd3 I Hdzw ddzHdeo dHEZ O
Is § o d3ts dzs d3q dzj My dzls dzts 2 (v]) ddzd sflsdu
HsL d di3d R d5F, 75, 78, 98, 113] © kOCxyJ M dmy
fdaf csotsHdzgd S s 7 HJjIs] Clststets §26, §74Zh, 76, 88Jzd L
113] 111 dLrdizjtewsls f fsdishi v  dashe st OtcC
COC ftOoaddzs ©OL BBJ N Jdder » dzO € tsdZoiz€, B0 Is t5
57, 75, 78, 98, 113

[ dzv s toj H jjddgyHdddz! fessts o9t jHO HAEZY
tcdMC O tOL 9 dIs ddvdzHdOHJtEOpd@ddedzts: L dzs ¢ Oy Mmls
sls dzdL Cdr HBL dMmMitsd Lkzjlsmw BdsWdL dyj f

stsdzyj f yqecwgy dzO f jtoeo tsdzOyoOdz' dets ftoj H
toj CHAQUWH W R [ JYHERZOtSHdS?2 stsBdmhdd §
Hzv Codestescdzy ftetsl j MM sdzOdz? dese s tsB dzlz .
Mlss2 OMisd yj MSda <+ W W9 S Istfor H defvte LS HSES taftdfrpt]- tvk
Hdzw yjdzj?2 ©OHdOYdBdzdets? L @NCddls ' §f to j o] j lsoirftaie
seteOded yj ded?2 HEtsL T d toj W jtejdalsde 7 Lktotso dzj
dMfsdz LtsoOdzgdj W% jiCldodss2 HBL' d o &,
d dzv d @ dA BH0, 66, 67, 110, 114, 116, 117

t OMmyd s G smizh j Mise dias] lsohWw Is tdffOm 3. © 1 ©
ljwor 2TV BYstOffH j dzf dzdd MejHdzj 2 G ts56dztsh j dzdzt



Dr(rx/ $6) ¢0O0¢ ddzlsijctcOzO tsls wOMY e HJ dzj
I Issets tstec OdzO:

QLLWMW
T (1.7)

CHRTf se dzsh j dzgdzOW HBL O 9o stsyCj tstcc OdaC

l Iststets 21 SifldeQtH § dzj dzd 4 + o d o Odzj dzls dzthl? H t
(19) C€0O0¢C Medkdkr fHtesdL o jHjdd?2 Mmtej Hdzdrm
ZO o9L9o jhdoOshdj St WWdydjdalsr HdzW € OY¢

Hy = 8w D

R Ty e (19) (1.8)

CHjrTWLO jhdoOshd2 St WWdyudjdds oL dziz
dqLdzzyj ddw ofmjn~ L djttcd?2 i1 1 dhngseztcL k
sBtOL 53, Hdzw toj dzlsc j detseo MS sets dL dzRnyj dac
9" Oy J deddts,j wdmdzj dedets tcOo dets L dzOyjHgd ®
9" O J dzdzts?2 o 1 9.

stojilsd?2 T itsfOdfj H j dzj dzd j Cr (19) ¢cO¢
1 CodoOdzj dzlsdzr = HEtsL ©® BwdOdzOr d IS¢ Odzv = :

E=8 w &1,
T : 1 © (1.9

GHWrioLojhdoOsNd2 QB*WOW%MG_CfleZhsdzﬁ\ﬁt@dZd
o' BdtOs smw  IsO¢ , Ylstser ftcJ HMIsOo d Is! 9 ¢
Mz 33O tc dz" 2 tcOHdOYyd tsdadz” 2 otcj H sls tcOL ¢
1 Z20yj ded v § JtedsHdugp S dvE s, dfMatSHW
ModHjlsjdz2 Mise Bisdz! hj 2 dgdzd d3j dz' hj 2 tc ¢
StccOdzso O IUBF OdZ§R MovwvL OO f tedMEtsdy O}
d dzOfmdzj Hfplse jdzdzr = Y oMdzj HMlsoad?2 HddW LH
CL YW dyudpUB' Mgt OfMisdyj MSda {WW¥jClstse



5710°y 8 Hdzw o Mmjcets dzOfif) trjpdzef v f f eihs 22O @D, ( o
33, 60, 66, 67, 110, 114, 116, 117]

10 f©0OCIsdCj WWjSlkdodszs HBLE GftejH
idmYf sdz' L seo CldgLid tdifojOpddEs 6 5 f te 56 tc © B3A®Izts 6 t5
89, 142, 143 J COyj mMlse j dfa BHA A H Odzdz" ~
f OLOB] ste’ G stedd ©BdZEYJdJY §0Oyd,
eOMMissW dzd § - tedifg sBsladed ¢ Josj Sydw B AZEZYJ
n Ot OC s Jtedtjsdil€c j dzgso M se s f2yc O ( OdatsH d
Issdzh d 20 f ts dzdats 2 Wddz' steOydd) d o j dzd yc
fOydjdalskz {1 dzgjtecds (tcOHdOyd sdadzr 2 9" o s
OdesHdzesets ssC O, otoj 3w 1 CMYtsLdydd, ©OLC

l sstets2Msmyf s B tsdzj | fted e sH dz" 2 H dzW
fsHicOLEZBRj 90jls dMftsdz L se Odzd j Cst WWdyc
oJdzduyddz (OHJOYdodzdzse s 9" ~nBHO 6] dzlsG
Cr 25] 88, 129 . ltojddszh jmMsotsdy OSCtsEets d3j Ists
d Yy tsakz® dzdpv . [ HdZ2OC 5, COYHMN2 CL WWdyd,j dz
WS Mmdtetse Odzdes? { dzjtecdd §EySoO (kLStE |
d ¢cJtijltedd 5B dzzyj ded ™ - o cftc) Mplplsts W dzdf 6 15
f sdztsy jdedw §Oydjdes® d t©OLBjtcO ¢ tdgw
dzj Mstslse jIsMmisozs hdr SCw1 WWdydjdalsse €1 B
dzd 5§ toj H | dzg&adBs mis: & |

RMMatsHY dL orhjECOLOdEse, ¢ &y dts
syJd dzb d tcdmMC O i Bd Hdyd dzem S sG s tsB dzlz y
fteso jHJddW Hd®ddsflafeed HAESASd3  H dzw Zz 4
fOydj dzs0 yj dzj MssptcOL-dzO 0 d Miff ez L GIBIO K & d s

[MB j dedesfls’ ¥  tslsjyjmlse j dedets2 M flsyc
BdHyddzj weodwjlmw ftojddzhjmise j dzdzfSy d
6,12, 25] 1 OptesladOike jydr 2 (jotesfj2MCd2)
i sdz L so Oded § L d3j tew[95RILS, 124]ts LCEsoq Ris frptsj B
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150 20000 - -
Field size calculator Pancreas — —
Brain Uteru:
FID Image width Image height Heart iver - -
150 43 |43 Testes Upper large intest - L
Spleen Lower large intesti - [}
Phantom exit- image distance: 5.0 ? all intest [} [ |
n |

F5D Beam width Beam height

Lalculate

EURURURUR T GRS

S
- = 3
£2d
§% >
8
&
g8
<]
g8
a2
|

SRR AR RRAA

5
Salivary glands | FProstate
0

* Buick " Sham ﬂ

{ Mk desE dzR j BYW jRCKMOH[ZY 99 BHO ¢ j tdj sted
WdLdujMSdE OOk stess 5B dzky,

[Isdzd ydIsj dz' dzts 2 ts ff BR&XMAzdzts fifdy 1j s 1 [ o 5L d
dmMf sdz! L s90OIs! odzgjhdzgd?2 o99BH dMrBHM = H
Visual Basic Qalgd L 59 O dzdz"Microseft Excdl [ OdzdzOW shts
fsLotsdzvjIs L dzOydlsy dz¢ dets MsCOIsdIs! ot d3n

2.1.2 Jretste jdsejdscwOWdyjmMsda dfm

[ v MBti® J diCsttc@r@dyjddfls ttsoe Hos2 ) J #d 1€ . 2
9" BtoOdzr dzOdBtsdzjj twWOMftesMistcOdzsj dadz" | toj
o detsMW750% 5 H Odzdzr 16, SGMBO 3 0ol 4C tudzdzj € Is o
HisL 2 dzOfmj dzj ded w  t tsf)fadf UHC 526 A foHs K to Od)fif ff «
ftcd o j HOBdkzdey jls 2. 3.



v OB dzd3y O
l " BtoOdgdakzlg ¢ ledzsc e OW d yd MS 4 dmmadzj

] CdZzOH 9 ¢ ts5df

¢ dzOIstsdzd yj M¢< d ltesjSydqw* | HL EZ Bl toj dz
%**
Yitejf 1y, 1 3%
JcOdzr cGctwlzH d
11, 17%
(f418)
t J BtoO 1) 4%
j 2dzr 2 tslsH
a4 11, 1 4%
f sL o sdatsydzd €
JtezH dzs2 I
1, J 7%
f sL 9 sdats ydzd ¢
] swindz Is y g
_fr] §ggeils y Py 1%
slsHj dz §f BL o tsdzt
v OL I 7%
1 tos h dzOwW { tsdzts I 12%

* Ny ] CiHEE A Y § tBY Omidrs ] MY Y {6 EsS Gy O
ftesd Sydw
** {5 HOdda ) ROAHR ¢3

213uBBtc f OtcOdj Istetseo ffteso jHj dedW toj dzlsc j d

HoizZv tsftejHjdzddw w1 §OydJ dzlsts

uBtste HOLOd) Istetso fteso jHjddw to] dzlse
sfizh j Miso dzW dzd Mmdzj Hiz¥ " dd3 MY sMisB ORI :

- Hdzw OdzOdztse tso ' n tej dzlsc j detso MC d n C
OQolssdBOIsdyj ME scts ¢ ts dzls te ts dzw 1Sy sLdyd
OdzC jsdtctso Odedw f jteMtsdzOdzO toj dzlsc j datso M ts
otcOpj Mlsc | detsdzse 59 ) . dzv CO3HBGEB 9dHO
i dd3 Hdzv MmlisOdzH EdislcdEtsdn Ist) Eaq ¢ jsdels s 9



H dzW OOz d yqWtcser n Of § Ot Ols
QoalstsBOISduUi MEdd3 SCtdelstetsdzj d@3 + Sy s dydd,
o] dzgse j desomME dmr MddddE s d HOdzdzr =7 § Oyd
Odz¢ jsdtetso Odedw ff jtemMtsdzOdzO toj delsc j deseo MEC g
o tcOApfids ¢ j dets dztsG 59 ) d tcj edmMsOydd d o
ftetso jHiddw dMMdZ M SlOEER O te lsixbaizEle0ds )8 i) dia
dgdzd 580 f Oydj delstse B J L Eydls©O© dr ddzHdo
sMtse j dedets s § 2 . lted 1 Istsd3 MIsOdzH Otclsdzdy &
MisOdzH Otelsdz’ §j L dzOyd dzed Mtc ] pLiaE@ jtedpdHY) devodrd X

H dzw ydWttser a tcj dzlsc j dzso S d = of
Qolss@BOIsdyUd MEdd3 SCodstesdzi &3 + Sy sLdydd
L dzj Slstesdzdzts? BOL ] HOdzdzr = § Oydj dzstse ©
s Skhd2 6eBH Yt orf BtcOdzee 0) dffiphydd ] Hoidsots@ dzdB:
gqdzHd o dH EZOdz' dg" - Odzlstetsf sd3j sted yj M< d -~ s
Odetsdzed &3d L ©Oyd J 2. HIlsOdzH Otels dz" § tcj ) dd3r
MisOdzH Otelsdz § L dzOyJ ded Wintelj rHldziE® 4| o giwf ¥ daw s te
[BtoOL jJyYy OdzS jIsr Hdzw MBtstcO HOdzdz = ftod o j

[ dzv COYHBsEts tjdasegj dzsomMEtsets Of f OtcO
MsMmistsw ded  dzO® Bisd3j dels MBSO HOdzdz 7 ( O3
or f EM¢ O, GisH SOfdlsOdz detse s dlsj 6dj toidisisoCiy €
JLBBtOy jddw d jets £OwLOClkjtedMmisdSd, C
sjodzdujmMSda fO0LOCIjtedMisdSORF (ttOH]OY
Wdd steOydd, TOEOClsjtedmisdSd tslsfmjdoe O
fteso jHjddwY MisOdzH Otelsdz” =  tog adfBsdzd) zts € g @Y d
2.1.2).

J fesyj Mhj fMestO HOdd & IkjSkhj.

dLBBWOY JddWw daf tyd dzdo Odzd d HtAS dz@ dsdzdd o
HJd Oc.dztsL O



2.2 RIMitsd LsoOdzdzs] GBStczHBO C
2.2.1 (JdzsgjdzsomCd) Of f OwOIsr , dMmif s

1 CMmYf jJteddzgd dglsOdz? dzr = tcOBTSIS.
CCMmY J tod d3j dzals Odz! dz" | tcOB SIS f tctso tsH d dz
Off OtcOIsOr ©WOL dzd ydz' = ftetsdL otsHdIsy dzg 2 HC

1 cOLOBEISCO &jIsHdSd MO HO
f Oydj delstso ;
1 yd dz€ O o dzd W dgd W Odzlste s s § & d
f Oydjdastseo dzO HBL O™ j o j dzd yd dz ,
I ©OLtOBBISO djIstsHtse Mmdedy j dzdw H
t OBtsls' ftesosHddzd dz0 BOL | toj dzlsf § detse
o (1 smimdd d zeJjydd: 9 | BtesHMEB2 [ Otsc
CHAAN[ RA d d3. l. é¢.] Jeizz@06800 { sMmd-d (
likidtwBlkztee, d o vdzdoeojtmdlsjlsMisdz M d
ZzoJjydw. l hjets B dzd dmf sdz' L s Odz H J
Of f OtcOIstso : -1 plsjotcBr®dzils d 5 o [ Od d3y .
1 CMY j tod d3j dzls®iz dw figi @B Otc Ols T B dzd Is j
RdzW sted3Oydw 5 Of f OcOIsOd3 ftej HMIsOo dzj dzO

v OB d&zd yo
[BhOW dJdW stedsOYydw™w & toj dzlsc j detso M€
: . v dztso dz vdy
t 4 dzse j dz L BH o' f|t O] sdzts _
1l Bdzr d&f 5B tsSL dzO , ftod j d3dz
Of f Ot @ dBts H § te dzd Oof f Ot
Of § Otc © dL B GO
ARG dzj € Is {1 A AL 2008 ¢l B 1) wOIste
Ot A dzj Cls [ ot & 2011 41 B 1) @30Iste
L Jd ey d
Ot A dzj CIs [ ot R 2012 ¢4} B f dzsm¢
f Odzj dz!
Siemens Axiom 14 0w d
_ Ko Ho 2013 g4l B
Luminos f izsm &




f Odzj dz

1 d J v
Mediel Arcoma L] ¢ [ 102 2001/2011 [ Odzt dygy f dzsfm €
i O dzy dz

14 ftevdq
Mediel Arcoma V] d 104 2000/2011 [ Odz' oy f dzsm &
i O dz§ dz

i f tow d

Siemens Aristos R ]
Ex L] d 4103 2003/2012 [ Odz' Y f dztsf ¢

i O dzg§ dz

j f ow d

Siemens Aristos R ]
ey L H 4106 2003/2012 [ Odzt By ff dztsf¢

i O dzy dz

j f ow d

Siemens Aristos R ]
ey L H 4107 2003/2012 [ Odzt By ff dztsf¢

i O dzy dz

0 s ESh+zsI 2
* kO dsts Bl GELORS

lted {1 Issdz GOYdrjOtclOsts dg Ad MY sdz! L 59 Odzfpw  H
MBI O H Odzdz" A f Oydj dzlsts o d s tcj HJ
Odzstesf sd3d stedud MEdr OO stetso §f Oyd 4 dzk
oMy O f OtcOlIsT B dzd dMmf sdz L 59 Odz" HEBY
dmMmdzy Hs9 OdzdW B Odetss GtolzHdats?2 Cdzj sC
i fesstsdzOd3 fteso jHjdzdY dMmMmdzj His9 Odzd &
® [ OLHJd 2. 3.

2.2.2 (b odseld j W Odstd

CCMmf Jted d3 dzlsOdz! dz | tOBBIST 68 f SHB BT
foslssCsdkzss dMmdzj Hsa OdzdwY (1 s BTN dzd o' ¢t
Odzstetsf sdizstcW dz" n W Odzls s disato (Kydddz Kedk@ Co, & dzj
Cc § ts dzdMultipurpose Chest Phantom N1 Ludhgmard 74, 97 9 4 Oda



1 j Isj toB ETcI®rgoPlantomCTU-4 1 o [ 4B d3y [[Odadz’ j W (
SlstsBteOy O s dsteBOdz! gk OOt Bds ctolzH dz
dzjls, tfmls 174 Mmds, ojfmM 75 €6). AOQOddsts
BOlsjtedOdztse (BWcESCdj kSCOdd dL f tsddhte] k
LY sCMdHdes? Mdii3sdzrOdzd yfvOQte B § dz@IsHQ dzls d y dz'
OdzOIstsdzd yj MEs2 MlstckzClskztej, § zslds@smisd

Il T ftsdzdzj dedetsj] dz2O BOL ] v u MteOo dzj ded j
Yylsts twOLddydwy o dqLBjtjdeder = HBLBOT™ 7 9
e X d @Btso ftotso j HpaQuzd WMzl dydsdzdtetse C
sBdzzyj dzdw Hdzv tBBdr WOdstsdBtse dzgj ftoj o
W Odzls ts d3r fsLdydsdzd tetso Oodzd M 9 MisOdzH Ot
Cdzj sS oY J ©OHuAR] 2 (1 28, 546,99 ¢ Ydedf &Bj 67 tOL
W Odzls s timgman d CTU-4 1 ) nfBHJ 1 €My J ted d3d dzls
tej dzlsc J detso MC d ~ dLsBtOY § dad 2 ftcj HMlsOo d
Mslse j Isfise j dzdzts.

( ©) (B)

t dMzdsEs2ddd sdzd tetso OGIPHA 1V QLdimsatftsed) o Rt
ftotso jHjdedw 1 CMYf jtod d3j dalstso



(0) (B)
tdmMzdzsEtcd B3t ] dzlsej desoamMmEédr dL 5B O
dmf sdz' L 59 OdzdQT4 ¥ OfledpgnBtff o8 ) © R~ BHJ  tofs

1 CMY j tod 3 dzlsts o

23[ jIssHdSd MBSO HOddz -
231 dzdw dzdj OdZstesfsdj stedyj MSda S OOCIS ]
o § dzd ud dz'

[ dzw sftcj HJ dzj ded W o dzd W dzd v Odzls to s t
fOydj dzstseo dz0O tOL dzdyder §j HBLBOT J 9 j dzd yu
MisOdzH Otclsdzs Bz § Oydj dzlskz B" dZO 9" Bt OdzO
MCted dzd dze 5o t5§ dMmMmdzj Hise Odzd j stcc Odzts o
Wodzbteds ¢ e O W distgW A3 P to J-HE iR ] Cydd o Isj Ot
SlsHjdzj dzdd w1l B 11 L) ¢cf Oted d dz ¢ Ow B ts dz-
dmé&dz¥ yd d ofmj GOydjdes™ M ¢ OlssdsedY dd
fOydjdadsse (58 yjdhdd d 71 d&kzyuyddo).
H@ dzj 2h jJd3 B dzd tOL H §istizglztlzy | d 4 S5 dzpg 5L O
RL oMmJg2 orBtstéd fOydJ dzlstse B'" dzd SIstsB te
e @y &E& 10p ( BOMMO Isj dzO® 7 0 Ni5¢ frflsc® dzHHO@sdE jo
f Oydg dazls™ ) . [ dzw C Oy HBedad : 1 Offytsdz,dzls Oo ts it



Odzstetsf sdzd Istedud MSdy OO Iste” : tetsmils (-
GlolzH dzts 2 Cdzjs€d (Mmd3) . dzvw  Bsyd desd Is]c
gqdzH j &€ BOMMr Isj dz0 (Rf v), [WEMMyYdIsOdzdz -
« ﬁ— (2.4)
tdLlzdz sOIsT sSftcd HYdzf dzgdW Odzstetsy s34 Is
ftcdojHjd B IsOBdzdyy 2.
v OB dzd5y O

pdEstes sdsjlsteduj MEdi f OOdster

74 dz' r 4 dzh ddg
| 1 i CulsOdzH Otg b laud J d
IOtQOdz,JUO qi Oy di i s 4 MlsOte i s 45HlSOtGh(
| \ o H o H
uydd ydd d 45 o 4 &) Is
s sdzd U4
f Oydj d 129(100%) 25(19,4%) 71 (55%) | 48 (37%) | 23 (18%) | 58 (45%) | 31 (24%) | 27 (21%)
Ud dz
. 40N15 45N19 37N1] 30N6 54N8 43N1 29N7 58N1I
L
(19-82) (21-82) (20-73) (20-44) (45-73) (19-82) (19-44) (45-82)
ik 172N9 172N9,] 178N71 179N7] 176N]164, 4 166Nq 162, 7
t " | (152194) (157-191) (160-194) | (164194) | (160-188) | (152176) | (152-176) | (152-175)
[ OO 76 N1 ¢ 70NKN5 84N1483,2N85,5N 66, 458, 5N 75, 4N
Ca (44-149) (65-75) (57-149) | (57-149) | (62-119) | (44-110) | (44-89) (48-110)
- . ] | | 24,6821, 2K
, 25, 6N 23,8N2|26,48 25,9827, 5K 28, 71
R v, 2C (16,1 (16,1
(16,1-44,6) (19,529,6) (17-43) (17-43) | (19,635) (17,644,6)
44.6) 34,8)
U tsdzh d ¢ N N N N - | | -
b d 21, 4N 20,5N2(22,9N22, 4N 24RN2| 19,7817, 4R/ 22, 3N
H
) (15-30) (17-26) (16-30) (16-30) (19-30) (15-30) (15-22) (15-30)
CdzjIs¢ d
IBRr9O - N - - -
b w 99, 3N 96, 5N4,101, 4 100N/103,396,8N 90N7|104, 71
G H
ey (79-202) (89-108) (82-125) | (82-125) | (90-120) | (79-202) | (79-110) | (83-202)
d

"HOdedz' § tcafo BisvclssMstg Hdzj § N fls Odisijo tots Hzb gzts d@jod@tiHjts O |
orBtsteC d

RMMdz Hso Oded v ftetse j dzd dz@ Ay GCisotsdy @
1Rls ¢CdzjSlstetsdzé, tA). di Jjd&sSk §0Oyd,j dalst
ftod oCdzs yjdedesdy tojydadzdy OolstsBOISdYJ ME G
OCIsdodzr 3 HtOoar dd d dzjor &3 HOLyYdSs Odd,



wddz steOydd 2 S5 @ dBBdz OdA R3] deqp®Oyd dzdsii H J &M
bilsOdatso dzj dets o 32 koM M ksCsd o 200
ofmd s fOYdj destse MMisOo dzv dzsf BRDOBRED 5B
) sdzj GBd&EYj Y EMsOdOs dzdo Odz toj dzls ¢ j dzdz
fOyd,j d@Cond O dz dzts o 5L dstsyidd @1 3OO L fggk .t (f Jsi
SftdHddidd" teijydBse dhMmdzj HEso Oded ™ f ted ¢

v OB dzdby O

1 OOd3d ster fteseo jJHjddYy dmmdzi Hseo OdzdW H

z dz' rj dzh ddz
s 0 g fexud J d
] Ot O i
: He 4 MsOtEh hes 4 MOots]
TOudd | goydj| o ke o o
dzj Is dzj Is dzj s| 45
1 Of tew yJ
¢ 100 100 100 100 100 100 100 100
. .6, 9N 6, 6N /5, 7N R R
c¢fyfwsLd 6. 4N3 5, 8N 7, 53K 4,7 6, 8N
3,7 4,2 3,0
d3¢ (3,015,9) | (4,2-10,1) ( ( (3,7-15,9) ( (3,0-10) | (3,311,9)
15,9) | 11,9) 11,9)

[dzv efmjn §Oydjddstso B' dzd Sis s’ ji j d2j de
111 (M) te*fjog (@ te), (edsh jddOw HELO
NjdjLrj (d@Blt), O sOCYj 1WWjiClde dOw H
fsdigsh 8 Cdzdded yj MS B v figdy @atiggsds 50O dz01 < s ¢
tcj dzlsc j detso MEsets Of f OtcOls O. l A sH dzkz © H S
EBttOdsets twOmMMmjwddY dL dkzyj ddy 1 dhf sc

_ d3] te (2.5)
LHSI f dzsh OH! ftsdzw tsBdzzyj ded W, 3

CWWiSCldode HBLE d dsetans? | dzdathis &2 § e
wOfMMmyudls’ o Odzd BCXMEE ‘bvy jisfsds toj Odz' dzf A
d &OmMmr IsjdkO §0ydj distss .filsOdzy @OKE&EEDY o



fOydjdds (30 dzjls) Hdv oMIn Gle QdzizzE t
sMmkh jMmlsodvdd f 311 .

232f iBHJCO MBGE©EO HOMMD 7 H&' GitEjHjd
fOydj dzstse Gl toj dilsej dzscteOW dyj Me
) OOd) Ister fteso jHjddw toj dzscj desc teC
flsOdeH Otslsdzr | HEBLT §0Oyd,jdstse ] fdvd
hjflsd tjcdEdse [ 8MMd2MCE2 ) jhjop@
bR Ode j d&2' MC B2, 1 jdkeBtesHMSs2, 16w dzf S
B &ZOMwa. 1 SHESB&ROY dJhistdoydwy ot
fejHMsOo dzj dz2@ o IsOBdZJYyj 2.

] 6. -WwosZtsBktcd] HOddzr j] MtBdteOdd o
stsBdlsjlstsds s 7 HtcOsd gtshjtac@dajicdzdd. o Ghddgdls j
or AtsH] d© Bl jSIk COC fklsjd dzjf st
dmmdzi Hsa Odzd2 o disd3j dzls dr 1§ tctsasjdeQdd] V(, f
lteddzsy jdzed g 1) .

v OB dzd7y O

dtosCd d tBi jd3F MBBStcO® HOdzdz" = ©

vydmdzts tsB Mdzj H s Odedz’ R
tdcedsdz v d fpzfs

2009 | 2010 | 2011 | 2012 | 2013 | 2014 | rRIs 5 ¢

# Odzk sls j teB Lz 48 17 35 33 25 15 125
dton Odze j dz' My 17 20 20
l j dzc stetsa OipS 8 17 17
1 v dzi € Ow 9 12 5 17

[ Ztc BOdz S O 11 12 12
us d3j dz ¢ oW 8 12 12

RIstsG ts 101 17 35 53 61 20 17 203




) 1 oW dzif € 52 d 1JjdzectstesHME 52 sB dzOMls
CEBOdZHdJtotso s ff totsHAIS dopis j dzdf dzsHOC & f B Oo d «
CodB3OdzHdotso € d © COYH™ 2 [JL dOf e dhizgzpo f g ol
M LtySd Ltjddwvw MmBstfq Mmm Bdzdz HRQ dzozb B 1 ¢ dzik
flzlsj d3 Odz€ jIsdtetseo Oded W fJtefnspd dzol ( ipdik
dzj o sL sy desisd MtsBtcOls! H Odzdz" | 9 nBH]J
tslsH j dzj dzd 2 dzz yj o 52 HdOG dzesMmisd € d tcOL H C
L Of tsdzdzj dzd W dn ) IsJ ud dzd J By My ytse s £
ftoctseo sH Jdzd : B sto dzj HisMIs O h j 2 d dz¥ tste o
MsBtcOdzdz' = © ~ftsH] T Jjwots?2 Ctsdi3OdzHdJse C (.
syjde¢d HtsL d wBRZyjdd] JtehsdodzO slsH]
tcOHdOydtsdzdes?2 B jLtsf OMmdesmisd o d&jHJyddzj .

I otnodEy &z hetedOdnS s2 d us BB dims 52
M teOd HIMsOdydsdds, fklsjdk Odkljldts
HJOGcdetsisd ¢ d [of (efydp tc Qi gzl paaf j IsT d d dafr
dr LOftsdzdzj dzd® B'" dzd dzOf tcOQo dzj dz’ ® 9" B
] OOdj ste’ ftoso jHjddw dhidzj Hise Odzd 2 MiSE

g fOydjdzlstse wfftcjHjdvdd o o j ddyd dz
o jdzduyddsi Yr} dai fjHMsOs v dzsf! oL
Gjdsej zZsoMSdrR Off OtOlstse B' dzd t5fdzOh j
Cdzd dd ugth HtsL dB) steORd. [ftojHjdjdzdy 313
I ddzd t©OHJdOY( sdzdz" 2 9" AntSH o] dzlsG j dzts o
dzj yj dzj MstsptcOL dzg" &3 o MmoewrL d M MmEh jMmlse j«
LdzOyjdzdw 111 dfMmftsd LtsoeaOdzd HdzW tsftcj HJ C

Cr o' ydm&ood skwdgy § Oyd j dzls© M EREREXS dz' L
Hdzw oL tctsdzsets WOdsssdzO dzO Mmdese j tOH
Of f OtcOIsO ddzd 111 i dMitcd LsoOdedjd&3 oL
1 zBdzd S Oydd st o sfted HJ dzv &zZO M
dimtf sdz! L s9 Odzgf gzadkY 9 2 o1 . 4] Hdd&W HOdzdztsG s



ftesd Sudd i tinms]j daefHApie ] £ jodkj ddw ddHdo d+
Cr fOydjdasseo dqdzd Hdzw MmMtcjHdzj et toj ) d d3C
HdzZW OdzOdzsetso ' » Of f OtcOIlstses BJL ¢sC.

233 jksHdCO MBEO HOMI 7 HAY EkfMlksOdt
ftoslstsC sdse JRigdPekse OdaEtr H dzs?2  § dzj |
CCMmf jted d3] dzls Odz! dzOv tcOBtSISO BTF dZO o' f
SlsHjdjdffosesmmdd d zejuydd: |BLSHMEE
(f1) d A1q4uv culAin] RZEE.s0l@Qe [ JdzL HIC OO
4 OdZk blsj B zZtca, d © uvdzede jtemdIlsjlsmMEBsdz ¢t
[ Odz' gy . [BIl jSIsOd3d dMmMmdzj Hise Odegdw B ' dzg
Of f OtcOlss o, dzO Ctslstster n tcj G Iz dzw tc dzts ;
dfmfidzj H 50 Odaffvf Qg Cels O fpls utfdtse j o 5 Of f O
10 msd3j dzls ftetso jHJ dad W dMmfMmdzj Hiso Odad v
dmMftcOoder . [BN OW JdeW stedzdOydw B @f f OtcOL

) todd3j e MISOdzH Oelsdy & feslssSsdse of f
oMj el MC s Off OwOlsse §8icj HMlsOo dzj dz'

v OB dzd8y O

HlsOdzH Otelsdz | ftotslstsC sdzr o {f tsjddelyjjuia@mu dzgf ] fr

ftesg Cydd
. . . usdzh dd { OL
t Jdalsg jdets 1 Of oWy j| t R} [ Olsyd
f sdzdets] ff tsdzv t Ol
Oof f Otc © ¢l md3 S
Wddz Iste( fMmdfd3
A K1 100 150 5 &R 3503 1 5C 59 +*
ot & 100 150 5 Bl 4004 1 s5C sy +*
ot & 100 150 5 Bl 4004 1 s5C sy +*
3 I+0,1
e 141 180 B 4004 1 5C g +*
d3dCu
3 I1+0,1
[ 102 141 180 BB 4004 1 5C B9 +**
d3d3Cu




3 |+0,1
[ 104 141 180 BB 4004 1 5659 +**
dzdxCu
3 I1+0,1
103 141 180 BB 4004 1 85C sy +**
dza3Cu
3 I1+0,1
4106 141 180 BB 4004 1 5C sy +**
dza3Cu
3 I1+0,1
4107 141 180 BB 4004 1 8C 8y +**
dza3Cu

* 110 dzd dzdR13:84& 118502 dg)d3
** 40 dzd ®R21;Fdz® 8 0) d3fn d3

1 mj dmMmdzy Hs9 Odzdw™w [ |1 s d2O Of §f OLOISO-
ftesotsHddzd dO dOftewy jdedd 100 ¢l dz0
ddetsistcOdzdzets e s -t a0 e Mlgalzdd 141 €1 .
Wddzt stcOydd (stelzB € O+ ¢ sdzdzd GZOIststc)  tHEARY
ftesdLoaHMIsoe © (AAL1, bt A1 A Mo tofsd)d3ts iy g |
otolzydzz HBB OO dzWis! H Y tsdzded Isj de, dzrl jAl ddtiy] dz.
0,1CudBz d dzd Al+ @R Zu BRMMdzj Hise Oded™ § OydJ -
dmf sdz' L s9 Odzd j O3 Mz 330 tc dzts 2Al. W d§dEj lsctd @3\ izl
or fsdzdgv" dzd ! M dMftsdz LtsoaOdedj iz oafmjrn of
Of f OtMAIDLMIP 4 Istsdzh d dz0 MEz BBROdzts2 W Atz Is t
f OQoalstsBOIdyYjMSdds fsHCdz¥ yjdadj &3 H s tsdzdac
Cufted ftejorhjdzdd OdesH BSGEE2 5d209 oW y Jr ddefr
ftesdL oasH MisoSEMéhsS gglf Oz §3, w106, w107) I
Wddzt stcOydd Mmtslalofg dzvodz@ d3t8 ) dafzdpls + otolzy
Ht sdzdzd Isj dz! dz" J W ddz Ister Is sCah d dztidn dzP 1 &9
f OydJ dzlstse o' { SLdskrpYQEd jifk difridski® te dzts 2AI # d dz-
0,1 Cdgdz 1 dzv Of ;e O8O3 B "™ ZO o' § 5dzdzj dz
dmMf cdz' L soaOdegdj B3 afMjrn SCtsBEBJdAZOYd?2 W dd Ist

lrBstc ttOL B tcO® §tsdzv BAZEZYJj ddWY H AW

SHdsdE dL  dHffd] pdzy 3Thdnd o IlsH B dzts o M fgadrd
Br dzts o' ftsdzdgj dets ) dMmf sdz' L s Odzed j d3 BOEC M



R 40 Mg Hdzw Btsd hddMlse O tej delsc j datse € d .
A AS dzj € st s da.

1 dMfMdzj H 5o Oded W [15s o' f tsdzdz¥ dzd
OolssdBOdU]j MStet cLCdoydstc s s )S MM OCId:s
HOIsyd ¢ Oodsd. t Ofmrlistesd jdeqdded ¢ fi(istsrypdgd € H dzvw o fn
Of f OcOltse lsjyjMmlse j dzdesets ftetsdL o SHilso ¢
180 fdz. IMj fMkOdHOLkd j (st sd

dmyf sdz L BNHbBwE) €ENE). kOBEZJyz 2.

CCMmY J tod o34 dzls Odz! dzOW tcOB s5ls © B' dzO 9
M B 2Msa 0 Odzstotstf sliisteW dzr » W OdzZstsdiise Gt
Co, cftsdedw) : Mul ti purpose CheédgtsjBha&m
d CT Tor s@U-Rhant pAdz! &3y (Md3. ©WOLHJ A&z 2.

) ~nSH] tOBTfSIST B" dzd dMmMmdzj Hise Odz ¢
ftetso jHjddw dMmMmdzj H oSO d Szt a j dzcdh df
ydWwtseos?2 tjdzlscj desctcOVdd [ ] s: O dzts H dafs
W dz' Istc O Wz d3ds dzO@ dzd ud § ddzd tsisfizisfise dj
HOIsyd¢ tse dsC. RL d3j dzj dzd J 1Sy sLdydd
ftesdLotHddksh! , OS COC 1 CMY jtodd3j dalsT
t OBBBISO B" dZO o' f sdzdzj 2O d2O dBZOS Md BOdz! dz
sOgdz8) 2. o jHjddw B L CMjted d3d dzls Odz' dz
IsOB dzdPyj 2.

v OB dzd9y O

CCMYy jtodd3j dalsOdz! dzr j] tojyddgr fHtetse jH &

rdOof Ol t OL &3

t J delse tRY |1 dOY OL sdz Is ts dZf [ Olsyc
orgoy PN g tqa swoyd| | ¢sc |LO7
¢ ) fn ds i ds
3 &k AW, 5
A A1 60-125 150 4 &3 Al + 0, 35031 B¢ ts¢g +
Al + 0, 2 d




3 didz AR, 5
ot A 60-150 150 | 4 dsdz Al + O0,| 40n4| 1Sty +-
Al + 0, 2 d

3 &ds AR, 5

bt R 60-150 150 4 ddz Al + 0, 404l 1 5Ct5g +-
Al+ 0, 2 3d3
3 &z 3Alezd30, 1

Ho 60-150 180 Cu, BAleBA30, Zu, 33 40c- 4| 1 5Ctsg +/-

Bdpl + 0, Bu dd

3 05 3Al@3d30, 1

[ 102 60-150 180 c 40n4]| ) 5S¢ +/-
u
3 3 Al 0, 1
,[104 60-150 180 CBtB c d3d3 4004 ) sCtsg +/-
u
3 3 Al 0, 1
&S % 1 BC sy
4103| 60150 180 | Cu 3A a0, Zudy 4074 e
G+ 0, Bu dsdh ’
@106| 60150 180 3Rl + 0,1 B3 dCU 4004 1BC6Bd +-
@107 60150 180 3R + 0,1 BdCu 4004 16CBd -

CCMmf jteddkj dzls ftoj HeMdEOItedo Oz S tsj H j «
Hd Of OL tsdzj dzElBOV A RKB VA0 Hzw Of f OOl O
HdzZv ofmjr CodBBddzOyd?2 HBH{ dzddlIlsj dz/ dets?2
COMste®, ISOC d BjL dagjcts. | d2v dz2BY O @lsis
MtcOo dzj dzd J HEL H dzw tcOL dzd ydz' n ¢ tsd3B d dz
) OO®jste’ ftetso jHjddw dMidzjHses Oddwy d
JL d3jtej dzed?2: ftod dzgj sBrRtsHdBEMisd ftoso sHd
H Odzdz’ DICOHIY 02 dzso 4 tsczlz W j cleted &S 5o W tetsor & )

1rd dL 3d oW dzd  dhdzlst] ts dgtsf QR tsiesQ dfdgg [istteel
(rd1¢, t1mimdw) Hdv ©Glsfeymak|(iBa,j dzdg & d3dded
L OtclzB j Y dz&" A Of f O OIstso . gz 3dz0tc dzO W dzj
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[ dzv flsddidL Oydd tOHdOydtsdzdes?2 L Oh st
Mls tc ©dzO A i3d tc O, iy 1) dp@sotse O Ixlzts 4 [ Us Y J A
teOMftcjHjdzj dzgdwV toj delscjdesomMCdr COBddzj Istse
o4 dzd yd dzj . [ Odzdz" 2 fJjtwyd delsddzr wodzvjlsmw
ded L S dBd L dzOyd dzed v 3 ( dzOf ted d3j te, B4 H d Od
Ldz2Owd sl &3 L OlstcOIsOds © Bh jesmMkzu Ottmise j da
L dzOyj dzd WOBRPe) ( 8 tcd dMftsdz LtseoOdzedd € tslstste
Of f OtcOktso f) or MsSddd HELOKR] BEHEIKS dMC
[5, 6, 38, 41, 76, 95, 106, 124]

[ Odgdzets j diBj "ejHdsB dots ftetsH | s dzilstedtetso Ols
cjddscjdzsomMSdn Of§fOwOlsse 5 1 WW,JClsdo dats
SlsHj &zO f 5L o tsdzts Ytz®® @zj 20  figistg jSHyddjd (oo Ml
ftedojHJ de Hdzv BN j2 Cdt B YD tq @ tezc @iz
fesmistesj dr Ited ojteldSOd d& j fwds j,
fjtoyjdsddy & wOMftjHjdj ddy, hsslss jlilss j
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diimdzj Hse Odzed d f sWfded ydetsets tslsH j dZzZO0 f tsL 9 t
Mstslse jlsMiso g 596 W% j & Jpdals  d&zv o5 s Oy

1t6d EMsOdzse $ j-f f Y] ®OEdZYI,0 % sdzv  Of f Ot
HSL OB 6GEttOddyj &z0 10%. 1 tdj tobyf 2B dpezy § j
COYHT2 oltstets? Of f OtcOls BEHJjIs tslsdzj Mj dz ¢
Mickj dzs §sfOHEI d OffOtOlsr f) Stsh j2
fdzzyoj, ftsyj min t{jRdrdpLsdyxdd o8 ztd ts0O dedCuy
olststeisddzed 3 J dzd 4 HGL ftedHjlsmMy ftosotsHdIls!
Btsdzt h ddzlso © Of § OteOlstseo IsjCkhdj L dzOyj dzd
stse j dedetslsw s tsBtstczHtse Odzedw d € dzd dzd)y jids
wo dgjv wOLEB B StsBftsidmisd, Lo tsdw
i cd ud dz, ftcdotsHwhdna ¢ dzj tsB tsf)dzts 0 O dzdzts A3l
MBOdZOdZMdtcse Ols! Ektese jdz@ tSrno OO tc]j dzlsc j dat

414 yj dz€ O dzj sBRsHdEsMisd bkilsOdase dzj ded v
tcj dzscj detsomMC dr Of f OtcOIlstse o tsilsH
1iBOEss Oy dzr &5 O jSltsds bkflsOdase dzj dzd
f tslsj dzyd Odz! dzts 2 dzj sB R tsHdBsMIs d 99 JHJddw
OROEEE s ' 7 o] dedjsdwa I § ' O tsts @ s L] Ory=[C) dae:
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GjLizd Okt MBSO HOMMd 7 2065 td¢dsdon

gtc] Hdzd J HiSL T tsls OdzOdzse s ' N d ydqw
f to jlsHOM dzj dz¥ d.6HsdD8 dittgflsy 130 2014 @5d3fH ezv
MseMilse | dzdzse s MBBICO HOdd n, Mt jlsMmise j

tdLiEd IsOIsT QdzOdzd L © HIQ[dzdz" Ao ddH j Is § dzic
mMizh j Mise j dadzr = teOL dzd ydw n BiyHE +WWJiCld
o' fsdzd2j ded® ydWtetseor 7 d OdzOdztsé tso 'sOC to jndiAg a
dL Is CGbdfdBH, Mslsdetsh jdedj ydWtser o d 0OdzO
o' BsteC ] dzj Qo detsyj dedets. s tsdzd yd Mise 5-30 deldz
or hj, Yyjadh ydWwttser o. J HdzOC 5, co¢ fntc j |
fdtyd disddd w©wOmMftjHjdjddy tjdlsc]uddd i
ojJdzdyddzed. tOLdZdydw dzai ftejorhoels 50% €
HiSL . 1 dz20yd o' A tcOL dzd yd 2 i yHEZ tOMm tcj +
Of f OcOlstss s HEBSLJ daj -ozPBdzd G OQEBMWY g
L WWJCIlsdodats?2 HESL "W tclOdz@d dld § dzW dzttizw eizfsdizi J o

) mewrL d M LIsdds ftojHMIsOs dzv j Isyw dzd
o9 dzj Hicj dad W trv EmlsOdzOe dzd 9 Ols dn teOL H
tcj dzlsc j detsomMC dr Of f OtcOIlsse &5 Mdzj HiEze M dd3 o

- Blsfizlsmise dy L dzOud &' -~ ¢ @ @diay3 3 npgaizls 6
COMYtojhHjdjdd?2 tjdisejdzsomMSdr SOBddzj ko
ydWesor &g toj desej degsoMS dakd Of § OOl O ;

- dz20dzd yd | stcj dzgH © dzO f sflsj § j dadz" 2 9 ¢
tojdzlse j detsomMCdr O f OtcOIlstse d L O dz dr daC

-dz) BBsHdBsMIs! HftojHI Woadzwis! € OdzOdztsc tso !
N d Istc j B ts9o Odad W fs tBjMfj yj ded s tcOHdOyd
ygwtetse r 3.
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420 MlsOdzso dzj dzd j truv o t s dgd Edsh jzy Ft

truv d@sclkls B Is! EMsOdiso dig @F & OO daR0
FPtesodzgj . Jted {lstsdd MdzjHkzjls ftedHjteydo Ols!
¢ orBptstcC O tojdzscjdesoamMCdms Off OtcOIsse : dz
ElsOdztse €d (ruv dz0 tjedsdzOdz dzgsdz ktctso dzj ;
Hdzw  kefiflsO ddtsr v dz0 dzOy d 50 @8] detd dip Iz @ Hootid
FlsOdeso dzj dzgd™ truv MmMdzjHkjls ftjddBzh jmse
f sdzlz yj dedz” § df, Sotc KLtfisdy s dfazy j sw B 5 [fHz/60 3§, dzfr
41, 76, 95, 106, 124]

) sfyczj Hise Ols j dzcripttyle 1ty fiyls Qudetsve S5 s B L O
o wijedtdadd ddzd MlstcOded Htod HYtotse jHJdzdd
Shdsedr j | sOf " :

A or ydmdzj ded j ur H dzw HOdzdzsGE 5 R
] dlsc j dzsoMS dT Of §f OOlstso ;

A ftomstetsjdedj twWOM tej Hj dzj dzif thzts ayff Mz @
fs dqdzlsj tco OdzOd3 L dzgOyj dzgd?2 1 HdBW HOdzdztsG s
A titejHjdjddj] Ldaoyjddy tjcdisdod szt
LB dtedyud M § BC H-O Y gitcy J dzlsd dzv  wOMmY toj H J dz
L dzOyJ ded W o3 w1 .
t jLizdz 5OIsT sftcjHj dzj ded W g dats o H dgWis )¢
AjJHJjwOYdd ftej HMls Obdizpdazizy o€ (s O dzpy Ofts®BIs o j
v OB dzdly ©
75% jteyj dalsd dzd twOMytej HJ dzj ded W  to gizplzls ¢ | eatize
dMmMmdzj Hiseo Odzdz' 7 toj e dsdatso

bOdEC [dtorn OdzG j|1 j dzetstefs oW dzf| [ Eto 3O ] v & d3j dzf

RfMMdzy v
l1iljte tsB dz. tsB dz. ts B dz. tsB dz. tsB dz.

vitwjy 0,08 0,12 0,12 0,08 0,11 0,07

102
























































































































































































































































































































