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II [oAArIr,r o KAHpTAATy

I,lue, uue je4HorpoAurera, npe3u@

[aryHrpofena: 17.01.1968. Mjecro u gpxana pohema: Eeorpaa. Cp6uia

II.l Oqronue cryauie

toAusaynuca: |t986/sil roAuuarurpr.r*u'l 1996 

_l 
flpocjeuHaoqieHaro*oM crytnia:F/o I

YHueep:urer: y EeorpaA

@axynrer/

Cryarajcxra nporpaM: (Drgrxa

3galbe: Aunroplupauu 0u:u.{ap sa onxrry 6u:lrxv

II.2 Macrep uln prarucrapcrce cryAnie

f'oauHa ynnca: I I I-oausa mnpurerxa:l | fipocjeuna oujena roKoM cryauja:l 
I

Yuuaeprurer: v EeorpaAv

Oaxynrer/u' ouqr'rqru rtrary nt

Cryaraj crr,r nporparurj Onsuxa

3sase: Macrep Omu.Iap-Ortlxra

HayvHa o6lacr: (Du:uxa lace

Hacros 3aBprxHot paga:I4crpaxlrnarre uurepaxquje :paqerua UOz nacePa ca HeMeran[IMa.

*O4lyrou ,(exaua (Du3uqxor Saxylrera y Eeorpaay (na ocrrory oAnyKe Hacraauo-Hayquor seha

tDrasruxor 0axyrrera AoHere Ha ceAHl'IulI oapxaHoj 26.12.2007. roAuse), yrnpfyje ce Aa je paHraje

creqeHl,I crpyttHl4 Ha3uB, oAloBapa Ha3uBy Jt4acmep @usuuap-Onwma Qusuxa'

II.3 .llorcropcre cryauie

foAuHa yrrr4ca: Eots_l
Oaxynrer/n' Me lIurPrHcICu +a

Cryanjcrra nporpaM:

Bpoj EI-{TC ro caAa ocrBapeHl4x: tl00 
_l
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II.4 flprlxa: naYqnux u crpyqnux DaAoea xanAlrAara

Ayropu, HacJIoB, Il3AaBar{, 6poj crpauuua

Opnruua"nnn
qJraHaK y
HayqHoM
qacoILicy

Ko.uapenuh f, Japoru /{, harrah /{. toxauonuh lJ
Whole brain irradiation with simultaneous integrated boost in treatment of
oligornetastatic brain disease. IlojuocaunrercKn nper,rel 2019; 76(7):

690-7.
: I I doi.or s.l 10.229 8/V S Il612l-Z-l4lK

cTa3eyMo3lycejanrsajyrcol20%o_307o-6onecHunaca

cr{creMcKoM MaII4IHSM 6oneruhy. I-[r,rrs r'rcrpaxl4Ba]ba 6uO je Aa ce yTBpAV AA Iu 6OleCuuqu Ca

oJprroMeracrarcKoM 6oneuhy Mosra, rperupaHll 3paqerbeM UeJIor Mo3ra (BBPT) y xont6uHaquiu ca

r4cToBpeMeHuM o3paqHBalbeM MoxAaHhx Meracra3a (CHErraerc), lrruajy no6orsuraHo yKynHo

rpexuBJbaBane (rrnHuvru racxo4) y nopelemy ca $onecHnquMa v3 Radiation Therapy Oncolopgt

iroup efof) g508, rperr.rpaHr4M ca BEPT r ceKBeHuuja.nuolr crepeoraKruqHoM

puoro*rpyprujorrl (cPC) ruoN4aHnx Meracra3a. MeroAe. 3pavene BEPT ca cl'lEuerc crpoBeAeHo

j. 
"or,r"ipujirlr 

ruoayru4caHoM rytIHoM 3paqHoM rexHrKoM (BMAT), rpu LIeMy je spavene ueJlor

Mo3m cnpoBeAeHo aor-o* 20 I-peja (ry) y ner $paruuja y3 clrMyJIraHo 3paqerbe Meracra3a Mo3fa ca

AoAarHr.rx 20 fy y ner OpaKUIaja. Auanu3l'IpaHo je 15 6onecrl4Ka ca rperxoAHo neplr$nxoaaHuu

Meracra3aMa y Mo3ry (o1 1 Ao 3 naeractase) norraohy rcorurnjyrepr'r3oBaHe rorr'rorpa$rajelnaarHerue

pesoHauqraje iqrnraFn), nper{Hr.rKa Ma}ber oA 40 MM 3a najoehe neauje' Perylrarrz' flergaecr

6olecunxa je 6nlo O6yxnaheno ucrpax[Ba$eM, ocaM Mylxpapaqa H ceAaM xeHa' fipoceque Ao6u

oA 56,3 roAr{He. flperraa rcprareprajyr',rurr,ra PTO| Recursive Partitioning Analysis (PIIA), rpu

6olecnuxa cy 6utta y *ru", l,'a\'2 6olecuura y KJIac[ II' gerrapu 6olecsurca I4MaJIa cy jeany

MeTacTa3y, a l1 6oneculiKa ABe MeTacTa3e y MO3ry. I4spauyHaro cpeABe BpeMe [Ipexl4BJbaBalba

(MCT) 6rano je 7 .4g L4,36 rraeceqn, 6es ctarucruqKH suauajHe pa3nuKe y nopelemy ca pe3yJIrarI'IMa

pTof 4508 (MCT = 6,i ,eceuu) (n :0.1975). Crona rIoKarIHe KoHrporle MeracrarcKe 6orecru sa

ceAau 6orecHrKa HaKoH rp, *.."Uu 6ura je 85.7%.3arnyuar. BEPT ca I-[HEr"rerc je uuunuru

eKBUBaJreHraH TperMaHy nsrr*cec sa naunjeHre ca oJlllloMeracrarcKoM 6oneuhy t'lo:ra' Y

nopefemy ca gipt+CPC, npr*.ra BBPT+CI4Euerc rexHI4Ke 3paLlerba cr<pahyje BpeMe reqerLa u

P rd "p""rd, "po6rcuamu4u 
d oxmopcxe ducepmaqui e 

"

IJEI14M14qHO

Ayropu, HacJIoB, l'I3AaBar{, 6poj crpanuqa

HayvHH PaA

HA cKyny
rtae!yHapo4Hor
rHa,raja,
rrraMnaH y

:6opnury

I4"*h TJIr"^ap E, Korapenuh f, PaHorajeu X'
Computer Tomography Tube Voltage and Phantom

Influence on the Number of Hounsfield Units'

International conference on Medical and Biological

Dimensions

Engineering

(CMBEBIH) 2019, Earua JlYxa'

Kpamax onuc cadPcrcuue:

yHr,lBep3aJlHO KOpI'lcre y

craHnap,[ll3oBaHoM I'I ,rno*-o6nl4Ky. KaJu6palliloHa Kp !il&

MeH3floHaJIHe jeAr'ruraqe rcoje ce

*o*njyt.p.ooj ror,'rorpa$njl4 (UT) 3a il3paxaBame IIT 6pojena y

I Kareropuja ce oAHocx Ha OHe r{ac6nl4qe I,I HayqHe cKy[OBe r<Oiu CY KaTerOpuCaHu y cKaa'4y ca flpaeulHlerolt O

ny6rr4r<osa15y HayqHHx ny6.nraxaunia (,,CayN6eHra .ru"",* fC", Op' 77110) u flpaoulHtltcou o uiepunulta ra

ocrBapuBalbe n qr,rHaucuparre flponparraa oop*u"u*u HayqHHx anyrlo'u (,,cnyx6eHlr TJIaCHHK PC"' 6p' 102/14)'



) norcasyje 3aBhcHocr XY-a oA penaruBHe

eneKrpoHcKe rycruHe (PiiD. llpouec nnaHl4palba rujeuema p,Ti-:l:1"1??",i:T:::-::^*:
noAarlr.lMa u3 cKyrra ,oa*nu IIU u nuHeapHon aKueJleparopa (Jlranau)' PE[ je KoHcraHrHo [r

cnequ$nuuo 3a cBaKr,r rrlarepujal, ann XY ce MOXe Uil'tjemarra y 3aBI',ICHOCTI'I oA HeKoJIl{Ko

rrr,rHfiflaqa. flosr,rrrlerpnjcru QaHrou y paAuorepanr,rju npanunHo rpeAcraBJba JbyAcKy anarorvrujy u

ouoryhana reMeJbHy aHaJII43y H cJll'lKoBHor 14 Ao3l4Merprajcror ct{creMa' V cnpxy npOajepe IlLl

*oprrr.*u cy ABa Qanrorr.ra:-IlarnxaH 504 u UHPC 062MA. I{urs pa4a 6uo je np-orjepurn 3aBl'lcr

g'Xy oA arno.r.rie Qauroua. Ilpno je cKeHI4paH Ilarnxal5^g4 Qaurorvr rarco 6u.ce rlorBpluarla

uerolonoruja yrnplunana XY. Harou ,o.u .*.,,parr je I.{},IPC 062MA saHrou xojlt npe4crasra

xonsurypaurEjy rpoyxa r tJraBe. AHaInsoNa ao6ujenrax pe3yJlrara cKeHl4parba l{arnxau 504 $anrov'

3aKrbyqeHo je Aa cy BplljeAHocrr,r XY ucnpaBHo oAq:b-ele, jep cy pe3ynrarl4 y cKnaAy c

rpenopyKaMa nporrroSura. Ha reuersy pe3yrlrara UI4PC'.91.Y:,ti:::Y::":":,:"#i?;
;Hffi#[rffi;#.;o ,"r"* r*u'rj;iii .;ryrraropa. Youe,a je :uauajua pa:rnrca y XY

'aA MAI rll4lallE bnuu^U I Ywrfrrrv \vA rJv "- ' ---- r

Pad npunado rpo6rr* HE 'IIJEJIHMIIqHO

Aytopr, HacJIoB, I43AaBaq, 6poj crpaunua

Opuruuanuu
qJIaHaK y

HayqHoM
qaconI,Icy

@ f, caeauonnh M, MaPuh c'
n..p irtpiration breath-hold radiotherapy for left-sided breast

conierving surgery: dose reduction for organs at risk'

BojHocauurercKl4 rlperne1 20 I 9. On-I"'ine-First (00):9-9'

s:i,/cloi.orc/ I Q.22981V-S-tlI II I2-30q9JI I lttl.r). u\tt.\t\ !:-:-\r=?*-L:::-.,:--:t-:- t-:- :-:-=':-""----' :

Kpamax,,u,"odp*ffieHTKlIrbeca4r.ljarrrosoMKapuHHoMnI4JeBeAoJKe'
rnauajau npo6reu rpeAcraBrba Ao3a.KoJy he.nplrrnuaru T.l?-lt:::,'::'"0^1t'Ii;1;J"lI';::l

rroKpuBeHocT ul4JbHOr BOnyMeHa'

ffi.#".il; ,"oori. 
"exerbeHe 

eQercre. Kaxo 6r.r cMa*orr,4 Ao3y Ha cpu,e roKoM 3paqerba

raureHqujalHHM norbr,lMa, HMnJleMeHrupaHa je fiy6oror l'lucnrapr.ljyr'/ta 14 3aApxaBa]b: 
tu*u 

(AI4BX)

rexHuKa y HauleM paAuorepanujcxou [eurpy.'I1'* out perpocneKrl'InHe cryAuje j" ':l-t1:1.:
4o:rar'aerprajc*r* nupu*"rupu Ansx rexHHKe Ha: cpqe' nrajeay "pt{i]-1::i::.o::l'y 

apTepl'IJy

(nAA) u urchrtareparlHo nnyhHo Kpr4rlo (HJI)' y oAHocy Ha paAuorep"'1]:ii^-T:'"* 
.::^."^Y

clo6oAHorAHcarba.MeroAe:PerpocnercruanojeaHaJIU3l{paHoABaAeceTnauH]_elll.UrbaKoJecy
o3paqeHe AI4BX rexHr4KOM y HaIxeM paAnoreparujcrona ue.Hrpy' 3a cnary flaql4JeHrKl4tby cy

HarrpaBJbeHe loraje cepraje rcorranjyrepll3oBaHe rorvrorpaouje, jeAna roKoM cro6oAsor Arcatt,a vl

Apyfa 3a AI4EX ,"*rr*y. fllaHosl.{ cy ce cacrojaJlH oA .ABa 
raHreHqrajanHa cerMeHrHa IIOJba u

jeauor Ar4peKrHOr noJba ca MaJILIM AoIIpl.{HocoM 1-ore. Ypaleua je rcounapaurja Ao3e Ha opraHe oA

pr.r3r.{Ka: cpue, JIAA u lLJl. Peeylraru: Harujepeua aprojlanocr cpeArue Ao3e Ha cpue ra:n'refy

cro6oqHor L*ca,,a n II,IEX rexHuKe Orru ie'5.17 fy-ra-3^'98 fV (n<0'0001)' Aot< je cpe'qrua

rpoueHrHa apuje4nocr BorryMeHa roja npuua iS fy 6rnu 453% u O'85Yo (n<0'0001)' CpeArca Aosa

I na JrA[ je 6nna zo.os-ii'" 1i,a-e 11 i'^ill*]f;^9p-'3Ti..11:T:'+:^?0""i:ffif'.]:ff#l
ilj;TftJ""";;',?;"u;;^',i',i;.;;; i'ii.zo:,x in=o.oooz;. 3arruvuar: yaoleme AI'IEX rexHHKe v

paAlroTepanujcru rperuaH KOA nauujeurrlttba ca KapIIl4HOMoM nujere 4Ojre crarucrl'ItIKl',l 3HaqaJHo

crr,ranyje losy rcojy he npuuurn 6KSJIHLI opmHl4 oA pI43I'IKa' Hapoql4ro cpqe I4 JIA[' yr ollrrManHy

AJEII4MHqHO@mu4u d o rcmop c xe duc ePmaqui e :

Ayrop,a, HacJIoB, I'I3AaBaq, 6poj crpanuua

Hayuuu PaA
Ha cKyny

h T' KPYnrca 'l'

HoeaK A. Kauapn K,l-lapacreaonoyroy K'

Estabtishing *ur*,n, ,-ro* t"''"tu' ;o ,iunntn* 
'ut*tt 'o"'"T't 

to' 
'o*-"tO



3Haqaja,

IITAMNAH

36opHHKY

paAoBa

.rr*. *dioth.*py: a lnulti institutional study'

euponao, Konrpet MeAnuuHcrce Ousnxe' Konesxares" !'aucra'

Physica Medica 2018; 52 152-3'
hltps: "tlt',i.orui I 0. I 0I 6i.i.r-'.inrp'2() I tt'(Xr''18 I
lllll,\.. (r\!r.\'r:. I \'. I t, r i'' 

''!.r.''I 
--

Kpamaxonuccadwrc,AuTl,{BpeAHocrausrure|yKJ1l4HI,IqKor
ulrr;Hor BorryMeHa (UTB) t4 lrl4rbaHor BorIvMeHa 3a rnaHupa:"-J[:]^::1"?#$i']t#;
}}ffi;#ilil?olru),roru rpocrare, y rryruiv crrrKoBHo noleHe paAr4orepanuje (t'IrPT) v rpu

ffi#ffit1ffi?ffXl'r#:;f ca HlrcKopr.r3r4,{Hr.rM Kaprrr4HoMoM 
'lpocrare 

osa6paHo jt " t:11:ltl

ueHrpa 3a perpocne*ir"r, nperneA. ilporr"uru Ao3a oA 78 fy y 39 Qparunja racnopyveHa Je

nonyuerprajcKl'I MoAyrIl{caHoM rytIHoM dt*il (gl\4AD' Itp'npt*u 3a rperxoAHy oopaAy

nputvtuj erreua j e y cxnaAy c I'lHcTI4Ty III{oHaJI HI'l M rIpoToKoJloM'

KorvrnjyrepcKa roMorpaQraja c 
_KoHycHorvr 

lro.,o* (uEIIT) cBaKoAHeBHo ce yropefunala :a

rcorranjyrepcrcoM roMorpasrzje (I{T) rcopuruheuoj 3a TJIaHI{pa}be, KopHcrehu Aea perucrpaqrjcrca

nporoKoJra: noaylupu*" *o"rriv ,o npocrare (r'aexo rxr,ao). Ha ocHory rl4x rloAaraKa l43par{yHare

cylpeIUKerlo3l.{quoHl4pal$aVKpeTa}benpo.'u,.rasvrelyQparur,rjeyrpuPTueHTpa.floAauhLts
rrr4reparype cy 3a rpeuKe AenuHeauraje u yHyrap ORaxuujcxor T:ilH? "::t-X-#;: 

;il,,;fr
:ilH#.n #diJtirT-"r+;';;#;"lrre rrporoKorre cHuMalba (onrnHe npeKrarra*e 2At2D,

Kocrn r oHiII4He UEUT unu2[12[,rpeKrlanabe OnayqujanHl{x MapKepa-I:f:]11* 
'perylraru - cran.qap,qHa aesujauuju "r.r.*"*,x 

rpelxaKa y no3fiul4oHupalby 6ula je y pacnoHy

1,6-3,0 MM, a cJIyqaJHa KoMnoHeHTa rpeIUKe no,,q,on,patba oA 1,8-3,0 luu. Yrcynnlt cpeA}bll noMaK

rpocrare, y oAHocy ,;;;;;"nrjy rocrujy, y np"a*"*l'ua}ber'a (A/Tl)' raHoepraopnornr/cynepnopttot''t

({tic> 
"r,rjerona/al"norr'r 

(Jl/P) npa-Bly' 6r'r.o je ra:

i. pf u.r*p 0,5+1,9 (1 CA),0,1+0,8 n 0'1*0'7 Ir'tu'

i. pf u.rtup O,t+t,+ (1 CA),0,1+1'4 u 0'1*1'5 t"tt''t' t't

l. pf u.rtup O.O*2,.2(i CA), O'6+2'2 r 0'3+1'3 r'au'

flper'ra MoAaJrr{rerr4rr,ra HIPT-a r yqecraflOcrl4 K.plllxTe]ba, I43patlyHare uTB-flTB rraapruue A/f['

VIC u IllP cujePona, cv:

-3aoHrII4He np"*runuJ" rocru2Al2[''7'4-g'1'l'ol-?:!.i..]:t:lf T]'.*".,r^ : 5.i. 7.0 u 5,0 Mu,
::iT#;;."',fi1ff"ffi';ff;f'fr"!';i*; "^ Qr^AvuraarsrrM Ma-pKepuva" 5'7' 7'0 u 5'0 uu'

8:nt#:?oo ouororepanraje HHcKopn3I'IqHor KapIrI4HoMa npocrare' urB - IITB MaprI'IHe IrcrIoA

10 r"rrnr He MOty ce cI{IypHo KOpI4Crl4Tn 6es csarcoAueBHol npeKila$at+,a MeKOf rKI'IBa [pocraTe

reMerbeHor na I{BI{T, g6or nosehu'ot p"'n' "o l::1p.1Y".H1,1}""";J:,iilH";"1frt?TeMeJbeHOr Ha L{Dr{r, ruur rrvuvrrerrvr t--- 
--^^.-..-,:^.,-,, uI HA noKaJIHy

npeul43HeMaprI4HenpaheHeAHeBHt4MoH-J]I4Hexopercqr.rjar,rauI,lfPT.a,MolyyTJeqaTI4
KOHTpOny [1 HI',IXe cTOrIe TOKC

AJEnI4M14LIHOoPcxe ducePmaquie:

Ayropr, ,u"JIoB, H3.[aBar{, 6poj crpauuua

Hayvittt PaA

Ha cKyny

HaIIIIOHaJIHOT

zuatala,
rxraM[aH y
s6opHl'txY
r.r3BOAa

M-t.rt h A Ko,raPentlh f '

verifrcation uno 
"o.rJ.iion 

of g.o*.trical errors in modern external beam

radiotheraPY.
36oprrrarpaAoBaKourpecapagrajaur,rorreouronorujeCp6uje20l8,Hosu
Caa.
htto ://www.onk'ns.ac'rs/pdfl Abstract book-SROC-20 1 8'pdf

P-T rexnrarce je

noseharu njeposaruocr KoHrpone ryMopa y3 caMarbelbt '0"'.tTt""1".XHHX""HTHiau,:l
npeult3Hl4M anJll4KOBabeM nu ,trron, sorYMeH' [Pequ3Ho



caMo Bl4coKa Ao3Ha KOHsOpManHocr he Ao3BOnuru

ecKanalllrjy AO3e AO HHBOa [orpe6Hr4x 3a IIO6oJbIxa]be JIOKaJIHo KoHrpone 6olecru 6eg noeehaBa

roKcr.rr{Hocr, Ha 3ApaBa rKr,rBa. I4arco je sehuHa PT flpoueAypa nofeHa cJ]I4KoM, cBaKa oA lbl'lx ce

Moxe [oBe3aru c oAroeapajyhorvr reorr,terpujcrcoM HecurypHoruhy HJII4 lpeuKorra' feort'rerpr'tjcrce

11OrpeIUKe Cy [peACTaBJbeHe Kao ogrtyruro. r'lsnely npelnuleHe reouerpnje rrlaHa paguorepauuje

, .r"upr. r"onoerprje paAllorepanrjc*or nujeuema. Yrynna reort,terpujcxa lpeuKa CacTOjU Ce O'll

Mabr,rx FperIIaKa, rOje Ce yOnIxTeHO MOly KJlacl4$uxOnaru KaO rpeuKa nO3uUI4OHI4paba, KpeTarbe

optaHa, fper.xKa KoHTyp[carba opraHa 14 TexHI4t{Ko craBe onpeMe. Jacuo ce Mopa pa3iIl4KOBarH

c,creMarcKa u cry.rajna KoMrroHeHra oBr4x rpeuaKa 14 Br{xoB o6urnr rpe6a 6uril yxrsy'teH y rlpoqec

nnaHupaba nr.rjeulna r MeroAoJlorujy nepn$ur<aquje npeux3Hocr rperMaHa pa3nl4quruM cJII'IKoBHo

BoDeHHM nocry[ur4Ma PT (l4fPT).--[orpeurrce npra rujeperuy 3a oApebeHy fpyny nauujeHara c

rropraJloM 3a cHI4Malbe SJII4Ka u npaBI'InHa crpareruja ropercqraje ouoryhasa npe4ut!ame'

M14H14Mr,l3LIpaBe 14 ApxalLe troA HaA3opon'r eehtnHe reouerpujcrcnx rpelxaKa' r06oJbtuanajyhr'r

Ipeul43HOCT TpeTMaHa.

@aoKmopcKeducepmaquie" AA HE AJEJIL{MHqHO

Ayropu, HacJIoB, I43AaBaq, 6poj crpaunua

Hayuuu paA

Ha cKyny
r.,refynapogHor
sHauaja,
rrrTaMnaH y
a6opunry

@pacKeBonoynoy K, KaqaPr, K'

A'failure mode and effect analysis of deep inspiration breath-hold

left-sided breast cancer radiation therapy'

Enponcru Kourpec MeAuuuucre @usurce, Konenxarea"fl'aHcxa'

Physica Medica 2018;52: 178-9.

eHfiTkt r'aoryhe HeAocrarKe MeroAe H

aHaJrr,r3r4par, rbr.rxoBe nocJbeAr4ue ra eQexrcnpu 3par{e}by ] {{6.oxorr,r 
r'trrcnupr'ljyr',ty H 3aApxaBarby

nhrrcTvn ?,

Aaxa. MeroAe. MoAeln neycnjexa L4 atrailv3a ytluHaKa (oMEA), je rcoparc no KopaK npl4cry[I 3a

rrpeno3HaBalbe cBlrx ,oryhr* rpe.IxaKa.y npoUa"Y. Csax6 rcopar naqrajeHroBor. PT rpertlaua sa

,purar"" npr.r 4y6onorr/t uHcnupujyMy je gesltHncan I4 Kpe]4paHa cy r{er}rpl4 IJIaBHa llpoqeca:

rroqerHa KJrr.rHr,lqKa npoqiena nuur;artu, I-lT cunrynaqnja, ulanuparse PT rperMaHa H ucnopyKa

3paqerba. 3a csarl4 *opun 4-16 noreuquja.nunx rpeuaKa yrBpAI4o je rt'rylruluclll4nJll{HapHl'l r}IM

oAroBopaH sa @MEA. csaxa noreHqujalua fpeuKa 3a: neponaruohy nojaae' norenqnjatHy

o36r4JbHOCr r{ KaKo JraKO MOXe ce orKpl4rl4, je noce6HO 6OAOsaHa. Bpe4HOCrr't pl',I3llK-[puopllreTa

6pojena (PtlH-oer.r) r.r3paqyHarr.l cy Kao rpol43BoA yqecraHocru nojaBJbuBarba, creIIeHa os6nJbHocru

rpeuKe r orKpliBalba Ha ocHoBy Tacrc fpyne (Tf) -100' 
i, r,rr,r,rruF

Pesyr.raru. PIIH-osu cy paHf6paHra og uajsuurer 4o uajHuxer. cearo.4ueBHu HMfiurHI l'{ KOpeKuI',tJa

rro3r,rul4oHl4pa6a naqujeHTa ToKoM JIHJeqerLa, no3Hlll4oHl'rpatbe 14 nlto6ult'l:aqnja naunjeura n

rrpr4rrpeMa nauujeura u rpeHrparbe 3a MeroAy Ay6orcor uHcnuprajyua, HMaJIo je najnraure PIIII 378'

210 n 168, pecnercrrrro. flpoajepa nnaHllpaba ll'rjeueba oA crpaHe Apyror MeArIuIlHCKor

Qu:uuapa, no3nrlt{oxr.{parbe fla*hje;a 
-H 

rtocraBJbafbe ynyra y oHKoJtorurcou nHqoprnraqlrjcxou

cr4creMy flMaoJe HaJHI{xy or$euy PllH 10 u 32, pecnert"'o' 3arrsyuqu' Tf-100 npenopyuyje 
'Ua

ce oMEA MOxe Kopr{crHrr,r KaO AJfir 3AaHaJII43y pl'I3[Ka 14 OfiacHocrl',I' oMEA enanyaur'rja y:]'"::
3parrelba y .qy6OnOrvr r,rncur,rprajyrvry 3a Kaplluuotrle lnjene AOjre, MOxe yTI'IqaTI4 3HaqaJHO Ha

nooorsruane rpoqeca u uoseharbe KBarlrlrera u crrypHocr LlcnopyK€r1'*:::,*iT':""":',Hj::
ffi;;.Ii"r.,i'r* inr-oBuMa il yBecrr HoBe npoueAype KaKo 6u ce aepona*roha 3a eBeHryarlHe

Ke cBeJIa Ha HaJMalb HE AJENI4MI,{qHOiia np"" ra " 
rrp o O n e^4 amuqu d o xm op c xe d uc e pm aqui e 

"

1t1)



P.

6p.

Kareropu-ia

7.

Ko.rrapenuh f, flaureluh f, I4oxonuh 3, Jlyrau B, Bjenerrah 3.

Kourpola paAr4oaKTuBHe KoHraMgHaquje y CPJ Ha JIOKaJII4TSTI4Ma nO

rcojr,rua cy Aejcraoea.ne HATO cHare.

36opnux pa4ona III Kourpeca parHe MeAuIII'rHe ca uelynapoAHuM

yveruherrr (parne n noparHe nocJbeAl{qe) 2001, Eama Jlyrca.

Hayunra paA

Ha Hayr{HOM

cKyily
HarllroHaJIHOf
sHavaja,
rrrraMraH y
uieruult

Kpr*r- ,*r, *dp*"r". 3asoA 3a rrpeBeHrltBHy MeAI4r-lHHcKy 3alxrl4ry (3llM3)-Eeoroaa. xao 
I

je4ny oA ceojltx AeJIarHocrI4, BpIUII gosrarraerpnjc*y *o"tpory cBl4x ,r"opulounsyjyhr*''Ru"*ou 
I

(npeeacxo4Ho oHr,rx xojra ce Kopr.rcre y MeAr,rur.rHx) y ceojoj 3oHr4 oAroBopHocru.

Y rory para u HenocpeAHo no beroBoM oKoHr{arby, eKHIIa 3tIM3 je o6nuua 34 raTlana

JroKtultlreraHa Ha repl4ropr.rjra Cp6uje u I-pue fope. llpra KoHrpoJIH P-rcourauuHallnje Ha

floJlyocrpBy JlyrurraUa, npoHaleHLr cy lleHerparopl4 oA ocl4poMauenor ypannjyvra (tlfY-14/5)'

Pesylraru Mepeba aKTHBHocrI,l 3eMJblI[Ira yxasyjy Ha KoHraMI4Haqujy oc'IpoMauenravr ypaHujyrr'rou

rAe aKTHBHocru 
23sU 

11 
238U nperurauryjy rpaHr.{qHe BpeAHocrl4 3a HaBeAeHe paAI4oHyKJIl'I4e. Yr<ynuo

je ypafeHa 87 rauacnexrporurerprajcnu uturrau y3opaKa 3eMJbl'tl1ra, rpafennucror uarepujala,

aelloea'HafO npOjer<rraru,... Urra-peue javltue ancOpoonaullx Ao3a Ha cBI4M JIoKaJII4TeTI{ua (Ocuu

Ha Jlyurruuu), KperaJre cy ce y rpaHr4uaMa npl4poAHof $oua 0'08-0'l3 nnrpoly/vac'

L ruru.n"nrpor.rprl"ngM aHaJrH3aMa y3opaKa (ocnu ca Jlyrurraqe), uuje npouafeHo npucycreo

I paAuoHyr,lAa H:HaA npoceqHux upupoAHr.lx Husoa yo6flqaieHlrx ga Halxe [oAHBeJb-e'- 
--AA HE AJEnHMI4qHO

Ayropu, HacJIoB, I,I3AaBaq, 6poj crpaunua

HayuuH paA

Ha HayqHoM

cKyny
HauuoHaJIHOf
suauaja,
ITITAMNAH Y

Korapenuh f, Eperrlr'rh M, I'Iaxoar'rh 3.

,[osrar'aerpnjcKa KoHrpo ra aBAo Moropa Bunep MK 632-41'

36opHrar< paAoBa Aeceror carjerorama r.r: Br,rosrasuxe 2001, Eama Jlyxa.

Kao nI4ua npo$ecuoHanHo 4glgxgxg

yjeusrroNeHaAo3nMeTpujcrcaxourpoJIaHraMacneKTpoMeTpI,iJcKa

aHarrlr3a AerroBa aBuo Moropa 
-wiper 

(Rolls Royce) MK 632'46 tx--KorlcKo 6op6eHor aBuoll

Cyneprane6 f4 n MK 632-41 JloBqa 6orr46apAepa J'22 (,,Opao")' Ha cnoJbaurboJ IIoBptxl'IHl'{

,uu"Aarr* MOrOpa (xyhurure yBoAHuKa Ba3Ayxa, xyhuurre KoMnpecopa, KoMopa calopeBaBa u

xyhuurre arperara), A.t"*ro"ura je jauuua ancop6onaue Ao3e rc 250 nyra neha oA rlpl4poAHor

QoHa :pa.rema a raMacn.-{rpor"rirj.*o, urunrro, (ryhuurra yBoAHl{Ka na:ayxa) ust'lepeHa je

cneqnslr.{Ha aKTI.{BHocr 
232Th od 68.8 rcEr/rcr, tII4Me HaBeAeHe AeIoBe Moropa MopaMo cMarparl4

paAr.{oaKrr.{BHuu uarepujalolt (useopou jounsyjyher spauena), a oco6e Koje paAe Ha nocJIoBHMa

,urrra*a o6page, teHepanHgr peMoHTa H [epuoAl4ttHe KoHTpone TexHI'lqKe uc11paBHOCTI4 ]lcT]IX'

f od npunrda npo6aeuamut4u dorcmopcxe ducepma1uie" AJEnI4MLIqHO

Ayropu, HacroB, I43AaBar{, 6poj crpauuua

Hayuuu paA

Ha HayuHOM

cKyny

Ko-naperrnh f, flaureluh f, xurcuh P, I4nronnh 3'

Dosimetric control of unmanned aerial vehicle CL-289'
uur.rie JyrocnoaeEcrcor

Ayropu, HacJloB, I43AaBaq, 6poj crpaHuua



MebyHapoAHof
3Haqaja,

rrrTaM[aH y
s6opnraxy

-

HyKneapHy "r"prrjy, 
I4rcrl4ryr 3a HyKneapHe uayrce-Buuua 2000'

Beorpa,q.

https://in i s. iaea.org/search/searchsinslerecord'aspx?

recordsFor:Sin gleRecord&RN=3 3 0449 I 7

@olr*laxHaKoHHAToHaIIaAa,I,l3BpIxI4JIl,IcMoAo3uMeTprJcKyKoHTpoJ]y
roroBo caux o6opeHr,tx 14 AerHMuqHo ourrehesux HATO JIerHJII',lUa (o-1 l74' o-16U), paKera

-^h^ ^^,,ama
(AfM-130, AfM-gg-xApM, AfM-154), aolennx 6ovr6u (fB_y-15,27 u 29), rpcrapehe parcere

iTorraaxasr; u 6ecnulorHrrx rrererrr4ua (1IJI-289 u XYHTEP)' Torcou KoHrpone rloBpIxI'IHe 3aAber

AueJra y BucnHr,r MOTOpa 6ecnulorse JIeTenuqe uJI-289, I'I3MepuI[ Cryro jauuuy ancop6onaHe Ao3e

oA 1.5 rvrr,rnpofy/uac. Harou yKJralbalba rloKnorqa Moropa (alyunnr'rjyu Ae6rsuue 2 rrlu) I'l Mo'I'opa'

3aKJbyqr.rJrr4 cMo Aa ja-*ornplaop, ua uujoj cMo noBpl11l4Hl4 AereKroBaru jaluHy ancop6oaaue Ao3e

oro 2 rrluxpofy/uac, r43Bop uoHl,tsyjyher 3paqelba. Kor,/tnpecop je HanparrseH oA uarnesujyua' a

a*arr4ga*efoBr^x AeJroBa raMa-cleKTpouerpujon, noKa3aJla uarvr je Aa oH caApxll.v pa[y,orl3orolle

232Th (cneqr.r$rauue u*rruro.r,n I13.6 rcBq/rc.j,'ioTh (cneur'r$uun" u*l'"-:-:::i47'6 rcEq/rr)' uno

ra qr4Hr4 paAI4OaKrI,IBHI,rrta rvrarepnjuror' irp*a panuje c[oMeHyrl4x paA]Iol43orona je no6oruuarre

MexaHr.rqKor KBzUItlTeTa rraarepujana. Beh je nO3HaTO Aa Moropx HeKux aBHoHa (unp' 'Br'rnep')

f oa 
"p"""aa 

npo1teuamut4u dorcmopcrce ducepmatluie"

Ayropu, HacroB, I43AaBaq, 6poj crpauuqa

Hayunu paA

Ha HayqHoM

cKyny
HAUI,IOHAJIHOT

:uauaja.
rrrTaMrraH y

Ko.napenuh I, flaHreluh f,
IIfY-l4E AIII'I ca reHerParopoM oA

[osurr,rerpajcKa KoHTpona rpaHara

ocupoMauenor YPanujYua.
36opurar paAoBa XXI JyrocJloBeHcKor cuuno:rajyua 3a 3aurrnry oA

3paqeba 200l, KnaAoso.

aCP JYtot'aewiY (1999' ro4')' ua

Blrrle rroKarrurera (yNuo oA 43. rapanene y "yxoj'i Cpluiu,Kocony u IlpHoj fopu) *1tl:::.i,1:.j:

30;, .purururu-[fy-14/E (r,la aanoHa A-10) ca rleHerparopoM oA ocr4poMall]eHor- ypaHI4JyMa

(oy). I-panara HMa reJlo rcoje ca4pNu norraru6apH14 reHerparop (:puo) oa oY rcoju je npupoAHl4

nr4poreHu rraarepujan (reuLxn naeran) BenlrKe.y.rrre (18'95-rp/uru3),t'tace299:?l^1-1titt r'I AyxI4He

114 rrarra. JIerNpaH je ca0.TSYoruranujyua xojra o6es6eflyje 6oruy qBpcrI'IHy l'I cMalbyJe nlaporeHocr'

n"r.rpurop je :arlrrlrheu ca 0.g uv Ar ca rcojr,rv ce cMerrra y qaypy' oY je csojy npnueHy Halxao y

3aurlrrr,ro.[3paqerLa,npouerbyjeceAacecaNlo-yBeluxojEpr'rraunjr'ryq[IBl'lJ]HllMycraHoBaMa
HaJIa3ll HeKoJtl'lKo Aecerl4Ha xllJbaAa rona OY' Ileuerparop xoju je flpoApo y 3eMJby Huje laxo

npouahu (Aerercrosarl4) jep ce HaJIa3H Ha 4y6unar'aa oA 20-100 Ur',r (y sanucuocrl4 oA cacraBa-

fycrr4He rna). Jauuue ancop6oranux Ao3a Ha noBprxt4Ht4 Kparepa (yla:y rleHerparopa y ser',I'rsy) ce

xpehy ao 0.5 uurpof;i;;;;" aa 6u uajegr'*acuuje 'ou'pu*t 
reHerparopa y 3eMrbr4 6uro ys

r<orvroI{HOSaHO ropuurhebe ocerrursujux AereKropa 3a MeraJI u AereKropa jonuayjyhux 3paqeba'

l-auacnexrpouerprajcra Mepe]ba, fleHerperopa H 3eMJbe. y Kparepy, BpIxeHa cy Ha ql'lcroM

repuanr.rjyru"no* O"rg*ropj efdf "OPiEq';. I'l:uepeHa je cneUn6raqHa aKrI4BHocr neHerparopa

238g - (12600+14) 103 Bexepena./xr. Pe:yrrarl4 Meperba aKruBHocrl4 3eMrbl4ura norca:yjy 4a je ouo

BeoMa KoHTaMtrHtrpaHo ocrlpoMaIrIeHuM ypauujyr,ao1M Aa aKTllBHocrl4 
235g 

' 
2389 

AaJIeKo

nperraauryjy Tunur{He BpeAHocrll aKrI4BHocrl'I oBl4x paAI4oHyKnnAa y npoceqHoM 3eMJb14lllry'

lleuerparop caM IIo ce6u He IIpeTcTaBJba BenuKy onacHocr no oKoJIl'IHy Kao noreHuujatuu
nanI,Io-xeMo

ffi;#;ilil';;;depra/das Ha 1 qM) -, 1. Kao KoHraMnHaHr u3v3erHo paAuo-xeMo

9122



@ d orcmop cxe duc epmat4ui e'. AJEJI14MI4qHO

Ayropr, HacJIoB' H3AaBaq' 6poj crpaunua

Opuruuanuu
qJlaHaK y

HaYt{HOM
qacon}lcy

' I4rrua'ruh [' MuPjaHrah ['
oosimetric verifiiation of clinical radiotherapy treatment planning system

l[osrnn"rprjcra nepu$urauuja KJII4HHqKoI' ct{creMa 3a trnaH14parbe

frorot"punr;";' BojnocaHlarerc-Kl rperneA; npuxnaheu 3a uraMry

06.07 .2020. H y npou;Aypu je ao6rajana ,{OI4 6poja'

:i.i:'Jff'lff;'.'".^1.1#;',; g;;y Ha nnHeapHoM aKueneparopv (nr'rHarc), 6) raqHocrl4

Aosrarr,rerplljcKorIIpopaqyrraraarr,re!yKaJIKyJIaIIuoHuxaJIropurauaAnalyTl4qKorAHusorpouor
Alropurrraa (AAA) K AxypocxE y pa:rlrvurHM TKI4BI',IMa u eHepilajarvra soroHcKllx cHonoBa'

MeroAe. 3a Enl-ro-EHA recr Kopr4crrnr4 .*o *"r"po.euu $auror'a ugic Txopaxc 002JIOI{' xoju

aHaToMCKI4 npeAcTaBJba JbyAcKI4 TOp3o ca ceTOM yMeTaKa no3HaTe penaTuBHe eJleKTpoHCKe fycTHHe

(pEA) aa .4o6rajarce I-\T r<a.lu6paqroHe-Kpr4B" *o.|u ce ropeM ca pesepeirruor'a 4o6ujeHornl LII4PC

062M Qauronou. 3a AAA ra ArypocX6 "r;;;rt;. " 
tu 6 tr4e u io MB QoroncKe cHorloBe y TllC

Bapr.rau Eqlunce 13.6, nanpaBJbeHo je uerlrpu 3[ xoHQopr'ralua (3AI-I'PT)' jeaau l{HreH3ureroM

MoAynr4caH (I4MPT) u je4aH 3aIIpeMHHcKI'r MoAynI4caH nyqHl4 (BMAT) paAl4orepanltjcru nlaH'

Mepema anconyrHe AO3e y MepHr4M n_o*ur.i*uT*pun. 6ur.o*a, jouueaqnoHoM KoMoporrl tlrB-

cer'ar.r$nerc, cnpoBeAeHa cv Ha'pi u"11{l:{!l *lt:1,i":Jililrrt;'#;X';i:t:filff;-X
::HfJ,1[';;Hffiffi;;f#,:;4r1oGu1y ie3 %. oa vrcvnso 476 *aepHrax ra'l{aKa, pa3nr'IKv

usMepeHe ra TIIC ,r*r;;;; aose (3-6) 
"it 

, 
"i*ur 

"ro 
y j0 

'u'a*u 
(6'3 %y Perpecnouot"t

aHaJIlt3oM, .'u"aup.q,.o"u,, r<oeQraurajerrr Eera 3a penaTHBHe rpeuKe, 6 MB ec l6 MB je 0.331

(33.7o^,n<0.001).CpearreBpeA}9c:,[peJlaTI,IBHI,txrpelxaKagaAAAncArcypocXE,tcopucrehu
Man-BurHn recr, 3a *o"r, .y 1.56 % 

^-i.oq-ol, 
(n = 0.004)' 3ar-rryvax' EnA-ro-EuA recr Ha

Txopaxc 002JIOU Qaurorr'ry 
j. Auo norBpAy HcrpaBHor paqyHaba aoge Tflc-a y oAHocy Ha

naunieury rluHar-ot't r'rcropvqeH' y':[ :::1:ir^'ffif:""ff::]H?Jfll:iliril:Hll

nocroju rnauajua Pa3JIuKa Y:

a) Aosnuerpr4JcKoJ *"r*vr"ur.i, .,-.*yi .:^'::y::x, ,"T,1";"j;:x'; ,$fi?]r."ixi:7".1;

[H:','Ji},. :'JJfi j"J,^[il:#"# ::1i "'ry: T"'I il].: X*U" :iil] u a 6 MB ) Yrspb e H a j e

I'i'J'"^'r1-r" r#rr.i,"' " rt#"" AJEr14Mt4t{HO
Pcxe ducePmaquie:

[a .nu KaHA[Aar lrctlylbaBa yc'none? AA HE

t0122



rII TIoAAIII',TOMEHTOPy/KOMEHTOPy

Menrop
Axaleirr npo$. Ap Aparoruy6 Mupjannh

Pofeu je 1954. foAI,IHe y POIrlanonuuMa, Or[IrI4na fpaAnurxa' flnnloucKl4 cryA]Ij 3aBptuno Je

1g77. ronttte Ha llpupoAHo-MareMarr4r{KoM Qaxylreiy y Hosou caAy' MarncrapcK}r paA noA

HacroBoM ,)rnuaj souona Ha Kpl'Icranoont,'*t 6eHortaeHe" ol6pauuo je 1981' toAI'IHe Ha

creyunluurry y 3arpe6y. ,(ortopcKy Aucepraqlljy-noa HacJIoBoM "AHaJtH3a 
AI'IeIeKTpl'IqHux

oco6una ,orre*yruprr4x Kpr4cranu , 6.po.ri*rpr*u" og6panno je 1983 ' roAI4He na flpupoltHo-

MareMarrlrtKorra Qarynrery y Hooor''r CaaY' vsalpauje y :sarue AoqeHra 1983' roauue' y 3Barbe

BaHpeAHofnpoQecopalg8T.roarane,ay3BarbepeAoBHotnpot|ecopaTexuolourxorsaxylrera

LYEanaJlyuu 1991'ro'u4He' - /^--,.-^\,, E,,nrrr,cura pexroD yHrasepgureta y Eana Jlyuu y
tlffiXllx,i,li,i;il%11*a (onu,a) ra Enot[rarura. pe*op YHnnepsureta v Eana Jlvuu Y

neplloAy 1992-2006. roAuHe'

mffi ffiHHxl?'6XI:.*."1p,,1"^y::Ti:"X,*H#';'.H}T;H;J",'.,1?11X1,t#ff#.1;;lr'"iH" 
'"J^ 

"'""i;r""" ,,I;p"fi;j" "prpa"o.', 
xopMoHcKl4x peuerropa'

raroxr,rcrororrKor ";; 
, *unno.pu$crux KapaKrepl4crl'IKa paKa 'qoirce" 

oA6panuo 1991'

roAr,rHe ua MeAuUuHcKoM Sarcynrery y 3arpe6y' ilontoptny 1'c"ptaU'jy no^ Ha3rBoM "I'1s6op

oITHMaJIHI'IX rexHuKa 3par{e}ba 'y*opu 
rJ]aBe vr 

-BpaTA 
np[MeHoM cI'ICTeMa 3a

rpoAHMeH3uoHaJIHo rnaHI'Iparbe pua'''-J'"pu";t" o46paHuo je 2002' roAI'rHe Ha

BojHor"reAuItI4HcKoJ aKaAeMI4Jl4' 
r 3a rrpeAMer paA,oJro.,,ja, 2003.

I4sa6pan y 3Barbe AoueHTa ua Bojnort'reluquucroj aKaAeMI'UI4

roAr.rHe. Ha MeArauuHcKoM t[arynrery y;;;, rjuu raaa6pu, y t'a*t AoqeHra Ha Kare'qp, 3a

ourolorujy H paAr4orepanuiy,2^0^1i^I?oir". H"" Br.rcoxo;3ApaBcrBeHoj u,roln crpyKoBHI'Ix

cryar; a y i.o.puav, n poQecop 200.6 -20 l-1' 
- ^ ^.., ^

t yxa 
"uyu"u 

o6lacr: paAl{oreparnja-oHrolorula'

rrpr4 n aAa npraj eailor AoKTopcKe At'Iceprauq e :

+ PreHruePH I{' ar ar'

spatiar variabilitv of indoor radon 'r'i'J}frl"r?-';lr;'lmd: rAfi'S:fbrydfi^&%"d
;lllHl.ffi qi;*i'h'f9ls' Rad iation Protec

hdb;'@!o2qzrl
MuPiauuh ["

ffi:::'.'l f; ##,::f ff"!' i;l'l.l,T': ;i,l',,': :* d" *"xn ato m s to it s hv d ro g en

adsorption prop"rti"s.;h;;ahem chry 8''zq5'q-10;, : r -!ffi;lt-rs.
[H3lr'"',:lI' i#,i,'of#'#1f,ffi;ffi, canperraeun vrarepnjan, x,' Barsa ,Ivxa:

AHYPC, Z0D;634
DA..mtnatt", "f 

equilibrium A;'';l*,t 
"f, 

thoron and radon
,r

36opHr,lr PaAoBa. CaaPeraeuuT,tDrw 3J\'IuPjaHuh .il'
concentration in schools of the citY of Banja Luka'
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unceftainties in conformal

[a.rrn MeHTop ucnyrraBa Yclone? AA

IV OIIJEHA TIOAOEHOCTII TEME

IV.1 iDopny.naquja Ha3IrBa re:e (Hac'nona)

Hacron rele je nolo6an?

IV.2 Ilpeamer IrcrpaxnBatba

HE

&

Kol cl4creMa 3a nnaH[parbe paAlorepanrzje

IuHl4I{KeIIpHMeHecaBpeM.eHepaAI4oTepannjcxe(P.f)

orrpeMe, pa4r,rOrepanuja AaHac IIpeAcraBJba rexHOJIOIlIKl4 Hajsaxrenuuly MeAI'IUI'IHcKy

rutqrnrrry. V leuemy MirJrr,rrHyx 6olecru paAl{oreparujou, :pauerbe ce KopHcrI'I Kao JISK'

rcoju ce ys nouoh caBpeMeHrx paAilorepanujcrux anapara H oAroBapajyhux rexuuKa 3paqella,

npeur,r3Ho AO3Hpa lI ycMepaBa Ha uI'IJbHLt BoiIyMeH, OAHOCHO O3paI{eHI4 BOnyMeH rKhBa y KOMe

ce HaJIa3e ryuopcrce harr;a, ca IIHJbeM Aa ce oHe rpajHO yHl'iulre' flpeqnsuutvt ygMepaBarbeM

3par{Hot CHo[a Ha TyMOp, uacroju ce Aa uTo Ma]bu BonyMeH oKoJlHor 3ApaBor TKHBa npHMI'l

Ao3y 3paqelba rcoja 6u uorla Aa AoBeAe 1o nojaae repanujcrcux KoMnJIHKaqIaja' Kaanurer (spcra

u eueprnja QoroHcxor cuona) H KBaHrI4rer (ancop6ooaHa 4o:a) 3paqeH,a, KaO JIeKa xojr'r ce aaje

naUr,rjeHiy, llopajy ce cranHo KoHrpon,caru, jep ce esuxacHocr paAl4orepaunje nocrl,xe 14

oApxaBa aIIJIHKoBarbeM rpeIII43Ho oAMepeHe Aoae olpebeHol KBaIl4Teta jonu:yjyher spauesa y

nrurrpurol 3arpeMuHrl TKI4Ba ryMopa (qnrrHor nonyueHa), ca npeqn3Ho 4e$uHltcaHun,t

rpaH LIIraMa paAuoron epaHquj e o KoJIHor 3ApaBo r rKI'IBa'

Pa:noj paAapcKe rexuoloruje, ouoryhuoje rcoHcrpyr'rca15e JI[HeapHHx aKUenepaTgpa (IIunar) u

*r*ouy niuujeHy y MeAHuHHH. Texunqre KapaKrepl4crl'IKe n[HeapHHx aKlleneparopa

ouoryhu-ne cy teHepl,rcarbe BIIIIe eHepruja MelaBoJITaxHol 3par{eba QoroHcrnx (X-:parfu) u

eneKTpoHcKr,rx cHonoB a, a T[{M} , a6rnu"no cnponolerbe paAl4oTepannje 3a loroBo oBe

ryMopcKe norca.nusaquje. Bpau pa:noj rounjyrepcre rexHoloruje u rbeHa IIpl4MeHa y

puaror.punnjra orriloryhn nr4 cy y [ocneArbHM AeueHnjaMa llponnot BeKa KoHcTpyl4cabe HoBI4x

..r"puurlu rtrrnjyrepcKl4x cncreMa 3a rnaHhpalbe paAnorepannje (TflC), '19f:' 
y3 npl4MeHy

caBpeMeHux (cnupa.nHux) anapara :a r<oNrnjyrepn3oBaHy .roNilorpasnjy 
(lIT), orrlonyhltno

naalureruuj e attl vt ttounlercculaje [naHnparba-pu4,o'"panlrje' To je 6rana ocHoBa sa ynoferue
,.,,(urrrern'rJv @r, 'r r\vr,rr '' 1r[qer;' 3acHoBaHe ua I{T
KoHlr,erra rpoAl4 MeH3I'IoHaJIHe ronQoptualHe paAuorepa[I'IJe

//?rI\ nnquLrlrar+v ?naqeH,a- xoiuu cg o6lurc 3paqHor noJ'ba 14

rrMhulIHI-y H Bonyuxer'{-{fD--rnag
t2t22



tMupajy) HerPaBrnHo o6nHKoBaHoM

TIHJbH.M BonyMeHy. :i :A nnaHl,Ipabe najrOrrlnlerccHujrax TexHI4Ka 3paqerba, ilHreH3l4rel'oNl
,:,, /al\/ AT\

ffifi,ffi:;j'p'u#or.runuira (nMPT) u aanpernruHcK, MoAyrII4caHoj ryuuoj repanrajra (BMAT)'

AaHac ce qecro nprarraercyje cosrnepcxa $ysuja BHue uMuul'IHr MeroAa Kao IITO Cy I-[T u

MarHerHa pe3oHaHIIa (MP) unra IIT u ro3rlrpoHcKa eMLIcl'IoHa rorraorpatpraja (IIET)' uro

onaoryhaaa npeUra:Hr,rje KoHrypl4carbe IITIJrHLIx BonyMeHa a rl{Me H MaKcuMaJIHy npeU[3HOcT

cnposofema 3paqerba.

fhanupame 3paqHof rperMaHa je rcorunlercaH npoqec rojn ce cacrojn t43 Bh[Ie rcoparca' Ilpen

KopaK je ae6uuucarbe aHaroMcKLIx c-rpyKrypa naur'rjeuia (ua ocHoBy cepr'rje I-[T npecera)'

ryMopa 14 OKOJrHr.rx 3ApaBr4x opraHa KoJl.I ce ruol'y Hahla y 3paqHoM noJby' cucreu 3a [JIaHI{pa}be

PT pavyna BoJtyMHy'Aorry Ar.tpraOyUujV y naUujeHry- Ha ocHoBy rnaHl4pabeu ge$uuuoaHe

reOrraerpraje 3par{Hl4x 
""OnO"u, 

ogu$purr* TaKO Aa ce O6er6eAn [pSIII43HO O3paquBa[be TyMOpa

y3 floureAy oKoiIHI4x oplaHa o.{ pl'I3HKa- Hu o.,ouy gesuuucaue reorraerprlje 3paqerba' TIIC y

garoj ranperrn, purvru ,ory*"y (3[) aucrpr.r6yuujv .qoge. oco6a roja nnaHupa 3paqHl4

fi";'r#"&;;;;il;; r[rasrauap), Moxe nrraH AoAarHo onrrrMulrl,3oBarh Merba[bT^.::.y^"

reouerplEjcrux , o*rra'p'ajcrc''rx napaMerapa: yrna 3paqHor noJba' eHeprl4Je 3paqeba'

Texr,rHcKor Qarropa IIoJba,...... Aox je KOHar{HH pe3yJlrar nJlaHl4paba 4o6r'rjame OnrI4MaIHe

r,r3oAo3He 4racrpn$yuuje y naqujenry *uo , oop.5l,ot 6poja rvroHuropcKl4x je'qr'rHI'rqa (MY) :a

cBaKo 3paqHo noJbe.

TIIC rcanxy:rauuje MV cuponoAl4 Ha 6azu y lbefa yHeror cera roAaraKa ca nI4HeapHoI

aKrrerreparopa (Jlr,ruar), Ay6uucrcux oo.u, npo0'la- :f1."'* 
cHoroBal':: 

-.1. 
tt'-u (LlT

rcalnbpaquoHerpune),I'rKapaKrepl'lcrl'IqHt4cycaMo:ao4pe!en":l.1'"::1.::,-y"'"apHor
aKrreneparopu, qr-u *oju cL y oapebenoj ycraHoBl' Kopl,cre y ruraHI'ruxoj npaKcl4' ftpoueaypa

Mepelba cBLrx Heorx&rr* noouru*u (*orriraonupame) sa jegau Jlanax je cJIoxeH H BpeMeHcKI'I

Bpno 3axreBaH rlocao, a cacroju ce oA BeJIUKOT'opoja npHKynJbeHI4x lloAaraKa', re je peanHo

uoryhe HarIpaBI4rI't rpeluKy I4 rlorpeuaH noAaraK yHerll y TtlC'

flosHaro je aa je Xoyucsuena f . 70-rux toAl.IHa nporlrloI BeKa orKpl'r: T.:::."noxarHo 
HoBy

peHAfeH 4njarHocrnqKy MeToAy. MepeBeu cla6$ersa cHona X Spara roju npolasu Kpo3

naqnjeura y ToKy porauuje oKO H,eTa, ao6rajarvro cepnjy ABO-AI'IMeH3I{OH',IJIHI4X arccuja'lunx

(nonpeunux) IIT il;A; Ha I-{T cHuury, cBaKoM rl,Kceny (rpe4uocrn nl4HeapHor

roeqnUr,jeHra cla6rserra) o4ronapa o,pefeHa HujaH-c-a cr'ree 6oje (t'uu crala) unrE IIT 6poj

xojra je r43paxeH y x;;r"i;;ffi-^ i"orn"ou*ulxv). Jlnneapnn xoe6uuujeHr cra6rse*a ce

4esuunrue npeKo rycrr.tHe rrlarepr.rjala, re I-(T 6poj (xy) 3aBI4CI4 OA fycTI4He TKl4Ba' 3uaur'r', I-{T

cJrHKa je sanpaoo iu.noo.ru rcoe6r.rqrajeHuru'.ru6*e*a y paBHu HaKoH peroHcrpyrquje'

KoerpraqnjeHr cra6rse}b a 3aBvtcvt oA cneKrpa ynaAHor 3paqerba, a KaKo cy cneKrpl4 I{T-a u

Jluuaxa pa3rHqr4rll, OBH tloAauu HkCy AI'IpeKrHo rlpHMerbnBn 3a npopaqyH Ao3e y cHofiy

Jlunana. KanxylaqnoHH lJlropl4rMl4 y cacraBy cHcTeMa 3a [InaHl4pane (TIIC)' Kopl'Icre y Ty

cBpxy pacroAeny perlaruBHe eneKrpoHcK" ty"t"" 1!E/)'-T33 roAaraK 3a rpopaqyH Aose' 3aro

je Heonxo4Ho oApe;, oo"o" rasruefy iy ' PEA (PEA:Synrqraja(XV))' aa KoHKperHy

BpeAHocr HarroHa ,u I-lT Peugreucroj UeBH, rcoja ce KopHcrH y runnr'rvrcoj npaKcI'I

(ranu6pauraona rPu aa).

I4nr.ruujanHo oApebeHa KpuBa ce . repuoAl4t{Ho rpe6a eepr'r$urconarl4-KoHTponacatv'

ogrooapajyhr* qurrJr;r *;j, ;"ceayjeyMerKe ca ro3HarI4M rnrarepujanr'rua (rycruHe n PEp'

ago6r.rjeueBpeAHocrI4XY,sa"'"*u'"p'3'-e'rpe6ajy6uruyrpaHl4uaMarolepauquje'

VHasaA HeKoflHKo leqeuuja, oA [oqerKa

KJil4HUqKO-l tl

[pr4MeHe xorranjyrepcKl4x cl4creMa 3a.rnaHl4parue PT y

ie AoKyMeHroBaHo Burue cny'{4igE3--!elptulHe!
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] ]_:::::: :: ;;;; AO AKIUAEHTHIAX (I4

r.rHuI{AeHTHI4xl crlryauuja ol rojux cy HeKe 3aBpunne ca reraJrHnM ucxoAoM'

Hauue 28%o axUu.oeHrHllx craryaUuja y PT nocne^nUa je rorpelllHor rpopaqyHa Aoge ro iecr

cr4cTeMa 3a nnaHupabe PT, HacTaJII^X yCJIeA: ilouler ro3HaBalba Tflc-a', norperlHl,x roAaraKa

yHerltx y TIIC H oAcycrBa KoHrpore raqHocrLl (QA) rcalrynaquje TIlC-a'

MelyHapogHe npenopyKe cy IIa ucropyqeHa Ao3a 3paqelLa y naUnjenrY ruoxe 6uru rc 5Vo

HHxa oA npenllcaHe, cTI,tM Aa je yaeo. ,p",*. pu,ynu*u TfIC-a MatbH ol,3-4o/o y 3aBHcHocTI,l

oA KoMnneKcHocrr{ ;;;r; ;;aror,,1aje. i" opy.. t'pu", cy6goenpane ryMopa ot' 5% yruqe

Ha cMarberie rypa6raruocrr4 rperMaHa 3a oro 20%o, urro yrasyje Ha BaxHocr raqHocrl'I t4

rpeur,r3Hocrr,r cBaKe ffi.oVn. VpaleHe y oKBI4py cnponofema PT rperuaHa'

3aroje cnpoeoleme QA npoueAype (rao urroje "EH1-ro-Eu4" recr):aTflc y PT oa rpecyAHe

BaxHocrlr 3a cMa15e15e 6poja arUnAelTa' ftocrojrE olaure cryAuja roje cy noMolne rpl4 l43paAu

cMepHrrrra , nporo*o* ;" QA TIIC-; l" lU ronsopr',,anty pul'otepanrajy (3AIIPT) t't

r4HreH3r4reroM MoAynHcaHy paAr{oreplnrjy ilaVfpf) V 3aBI4cHocrI4 oA KaaKynaquoHor

anropr4rMa rojra ce ,iffi# yT[a:y.V pvrr""*.i rpaKc, AaHac ce ropeA 3AUPT u I4MPT

TexHI{Ke 3paqeBa KopI,IcTt,I H 3aIIpeMuHcKH.MoAynUcaHa nyqHa repanuja (BMAT).

Jac}ro je 4a je oa Berl,IKor anauaja nprrpeMa u cnPoaoberre "Eng-ro-EHA" 
recra roju ce

KopI,IcTI,t 3a KoHTpony yKy[He np.u,,no"* t{I4TaBor PT rrauua. Caqnbasa Ia ceT npaKTHqHux

IrecrosacnpoBeAeH.xHaxerepo*'oy3u";yL^::y:::;"'#:";::i;H::f ?ii;tJl;
;;";ffi #l:,ffi;xilx:"*;#;"iid;;v,i,opvunopef ersemcapeoepeHrHoM(vHerou.v

T[IC), 6) Kpeuparba KapaKTepI4cTuqHI,x PT [JIaHoBa cBI,Ix TexHI,IKa 3paqelba, eHeprI,Ua

SoroHcrux cHonoBa u KanKynaulroHr4x *aoprru"u, u).ospaunBarba npHnpeMJbeHHx nnaHoBa

Ha JIuHary u Mepelbe Ao3a y ie$lrHucanuM [o3I{IlLIjalta Sauroua'

Eneuryalua rpeluKa y TIIC-y je cncteuarcKe npl4poAe:.,.l:'*u

TpeHyrKa lLeHor yoqaBarba u rcoperquje' urro yKa3yJe Ha

a'.Orrr"u*a QA nPouegYPe sa TftC'

O aa Aosu Na erpr'rj c rca cryAraj a, 6 azupawa u a Es A-ro- EH A recry' ucrpaNyj e :

a) .qa nu nocrojn ruavajHa piBn-I4Ka ra-nu6paqnoHe Klu.Be uI4PC Toparc 002nou saH'rona y

oAHocy na petpepeHrHy Kanu6pauuony l,i", o"6i]."i]^:orrrohy III4PC 062M t$auroua'

oanrou062M.qur.,reHsujajersy4cxor,op,u14caqurbeH.l.oa,,n,u.TI4.{He..soAe'floce,1yje16
uunuHApHI{Hl4xpyfla3a[ocTaBJbarbeyN{eTaKa[o3HaTe.,.*'po,*"iy:]i:"-:.1'uprarueIIT
raln6paquoHe KpI4Be H cMaTpa ce ,,3JIaTHuu.. ctanlapAoM y PT' Er,uo nojl a!11 Mepe}ba y

rbeMy cy ueuoryha. i;;;O'Orlrou o"rr.rra, raxoleje o6lrara u AraueH:nja rbyAcKof rop3a'

caqulbeH oA n,acrl'IqHe BoAe (rr'ero '*'uoi' "'in" 
n xocrta;y'::t3'i:io *HTJ'ffi'il;caqulbeH oA flnacrl'lqHe BoAe (MeKo rKI'lBo]' llJryrro ^ Nvvr.JJ ' ^ 

3 tlpm IIT
3a rocraBJbarbe yMeraKa ro3Hare "'"*'po"*t 

ty:lT:^.Ha ocHoBy KoJr4x cI

rarru6pauuo,unp,"u-,..raroley,u,..4.",unoauqrajaMaMoxenocTaBI4Tl4jouusauuoua
KoMopa I4 MepI4rI4 o".*-io not'ulaiui*eKo rKI4Bo' nlyha' roc'r)'

ce KoA crnx naqnjeHara" Ao

BeJInKI4 suauaj rrPeqH3Hor

6) aa nn nocrojra suauajna pa3nl4Ka y 
'[o3laMerprajcroj

r,r BMAT rexHllKe spa'rema) y oAHocy Ha BpeAHocrI'I

na JInuarY,

xanr<yraurajn TtlC-a (:a: 3AI-[PT' fyII
ao6r,rjene MepebeM y QaHror'ly 002nOU

n) Aa nu nocroju snauajua pa3nI'IKa y raqHocrll gosurr'rerpujcxor nP:paq^yHa nsrvrely

nur*yru,lro"r* *top"*u A"-'
t4122



Kyje Ao3a' Haeegeun anropllrMll cy rpeHyrHo y

PT qeHrpr.rMa Haj3acrv""arr:, ra najnpur,renrnaHrr.lu y urauuuroj npaKcI'I y excrepHoj

paAHoreparr,rj rE {oroHoKI4M cHonoBuMa'

HajnaXHUjra Aeo cBaKol nouepUujanuo AocryrlHol- TIIC-a je y rbera HHcranl4paHll

KirJrKyJrarIHoHI4 iIJIIopI4raru (coQrsep), rojn Ha ocHoBy KoHKpeTHe naqujeHrone anarOVu'ie U

cera yHeTHx roAaraKa c Jlranaxa , qT-a, paqyHa pacroAeny Ao3e y naunjeury'

AHaluruqxu AHu:orponuu Arropnraru (iae), paqyHa Ao3y Kao AonpuHoce cleAehux

KOMrroHeHTr,r: l) :aro,lrux tloroHa lo6ujeHr4x r4Hreparqprjolr y6p:aHux.eneKTpoHa I'I Mere a

Kojr4 He r4Hreparyjy ca Konr{Mau}IoHI4M Jr.r.,rro, y rnaBLI Jluuara, 2) tforona pacejaHlax ua

:.parHa3yne",,' 6rriepy, rpr,rMapHoM {onr,rMaropy tI A,ja6parMaMa r'r 3) elercrpoHa Hacranux

ycneA KoMnroHosor eserra y rnaBn llusara'
V*ynru Ao3a ce I'I3paqyHaBa roueolyunjoM rpu HaBeAeHe KoMnoHeHre'

Ar<ypoc XB ce cBoAI4 Ha pelxaBarbe IHHeapHe BorrUrllaH-ose rpaHcrloprHe je4Havrane (JIETE)'

tbeuO pegerbe y On[TeM Clyuajy He nocroju, na ce npn6eraBa HeaHaJI]ITHqKHM I'I HyMepHqKHM

MeroAaMa peuaBaBa. JIETE cl,lMynnpa MaKpocKoIIcKI'l noHauarre jonr',r:yjyher :paverra AoK ce

rpehe r.r ranreparyj" "u 
n ut.prajou" np'c'vn p"'"*1-1,", :"-y::I ::*:"y:l:1"JJljlN,vrrw rr !rrrrvrEr"-*' 

*,""t"*ol'""t'uu nparehv crarvcrvqKil 3HaqaJaH
aio*uatrr*ra npe4orafa Kperarbe qecrl4ua Kpo3 HeKil MeAI'IJyM'

6poj uecflarla Kpo3 y3acro[He cnyvajHe ranrepaxqraje. osa MeroAa He pe[IaBa eKcnnuul'IrHo

JIBTE, neh uHaupeKrHo Aona3n Ao rbeHor peuerba'

Yrcoluro ce y TfIC-y HanpaBu cer KapaKrephcrl4tlHux- PT nlaHosa (Ha xeteporenou Sanron'ry)'

xojra 6u ooyxnarulu cBe TexH}tKe 3paqeBa, eueprr,rje soroucrux .Y:i? H^IGIKynaqHoHe

zrJrropr,rrMe, Ao6unu 6ra cuo 3,{ uso.losHy pacnoAeny rj Ao3y y craxoj-rauxu $aHroua'

otpauunameM r.rcrorua lranary'ra ao6njaru., p.ryrtutl-I oo,oty ua TIIC, y rpaHI4UaMa

ronepaHqnje, AoKa3aJra 6u ce oqercI,tBaHa raqHocr rca:rrcynaqraje Tflc-a' 36or HecaspueHocrl4 LI

neher 6poja KanKynaUuoHl4x aJlIopl4raMa y xruuuuxoj ynorpe6u' o1 sHauaja je ucrpaxurl'I Aa

lr,r ogpefen, -.oprr-nur.r npeUusHraje pauyHajy Ao3y y bgpebeurau rKI4BI4Ma u eHeprr'tjarr,ra'

llpeqnaer lrcrpaxlrBara je noAo6an? & HE

IV.3 Hajuonnja ucTpaxrrBarba ro3HaBaBa npeAMeTa Allcepraquje Ha ocHoBy

nraGpane Jrlrreparype ca crlrcKoM Jl[Teparype

external beam treatmeit techniques, TECDOC 1583. IAEA 2008.

2. Mijnheer g, olsze;ska A, Florin c, Hu.trunn G, Knows T, Rosendale JC' et al. Quality

assurance of treatment planning systems. Practical examples for non-[MRT photon

beams. Booklet no. 7. ESTRO 2005'

3. American Association of physicists in Medicine (AAPM).-Quality assurance for clinical

radiotherapytreatmentplanning,Report53.MedPhyslggS;25:|773-829.
4. AApM. Radiation freatment planning Dosimetry Vlrifrcation, Report 55' AAPM 1995'

5. AAPM. IMRT Commissioning Tests Instruciions for Planning' Measurement and

Analysis, TG-119. AAPM 2009'

6. Schiefer H, Fogliata A, Nicolai G, Cozy L' Selenga Y: P,otn 
E' et al' The Swiss IMRT

dosimetry intercomparison using a thorax phuntolx' I\4ed Phys 2010; 37(8):4424-31'

7. Gifford K, Followill D, Liu H, Starkschatt C' Verincation of the accuracy of a photon

dose-calculation algoriitlrn. I Appl Clin Med Phys 2002; 3(1)'26-47.' 
^, ^, E-narimcntal

testing for tYPical

8. iffiT:'iffi:ft'5:;.ffi"5, il;v n' riouinryn D'Fierd c' et ar' Experimentar

validation of the E"i. 
- 
l;A alg'r'thm. j A pl cl'n Med phvs 2007' 8'76-92.
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itsh E' et al'

Dosimetric verification of radiother.p;;;;t;t planning systems in Serbia: national

audit. Radiat Oncol 2012;7:155'
10. Thomas S. Relative electron density calibration of cT scanners for rediotherapytreatment

planning. Br J Radiol 1988;72:781-86'
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llr6op rlrreparype je ogronapajyhu? AA HE

IV.4 Ilu.renu lrcrpaxrBarba

I{unenu LlcrpaxuBaba cY:

l. I4ctpaxnul naparvrerpe -IfT 
ranu6pauno': II'ut 

go6njeue Ha cKeHnpaHoM

Qanror,ry IIIapCi"d.. ggZr^t-t, oAHocy na unuqnjanuo Ae6usncauy rca'nra6palllloHy

Kpr.rBy *oju j.'rlo*"riv Urapc oOz Oun|o*ra ao6rajena npr l4Hcrarlaqnjra I{T cuuynaropa'

2. I4crpaxra:ru u yropeAurll Ao3l{Merp'j"i:l-illarre TfIC-a aa 3[l{PT' I4MPT n

BMATrexHr.rKy3par{e}bayoAHocyra4osrnaetpnjcrenapauerpe.uo6ujeHeMepe}beMy
III4PC Toparc 

-OOilOU 
t[anror"ry ua Jluxaxy'

3.Llcrpaxurut{ynopeAuTl4TaqHocTlorrauerpujcKolpaqyHabaKanKynauuoHl,Ix
arropr,rraMa AAA ; i*ypo. XE y sanracHocrl4 oA Bpcre rKI4Ba y rojrarua ce annnKyJe
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Xunorese lrcrpaxl{ BaILa :

Xunorege:
1. He nocroju crarucrl4qKl4 SnauajHa pa3JII'rKa y rapaMerprnua ra'nu6palluoHe Kpl'Be

UI4PC Toparc"002JI@I{ QanroMa y oAHocy Ha napaMerpe pe$epeurne xaln6palluoHe

KpLIBe lo6rajene noMohy UI4PC 062 Sauroua'
2. He nocroju crarl'tcrl4r{K' "u"u;'u 

pa3nHKa y Ao3r'IMerp'j"*:Y-L1:JHany TflC-a

ea 3[]PT, fafrr|pf r,r BMAT rexHuKy 3paqe*a y oAHocy Ha Ao3l'IMerpujcre napaMerpe

4o6rajeHe MepeIbeM y I{HPC Toparc 002JIOU t[antorvry ua nuu11L--:^.,^..

3. flocroju crarl{crl'IqKll snauajua pa3mKa y Ao3l4Merpnjcrou "p"l|fl
Ka,rKyirarluo"r* -.op*a*,,a AAA , A*ypoi XE y :anr'rcHocrH oA Bpcre rKlIBa y KoJl{Ma

ce annurYje 1o:a.

IV.6 OqeKusaHu pe3yararlr xullore3e

Ouexnnarut 1

fJIaBHa u nouohge xurlore3e

:nauajau HaYtIHrl gonPnnoc? AA HE

BpeMeHCKa AITHaMUKa

Oqer[sanl't Pe3ynrarl4 cY:

1. uuPC Toparc 002noII t[aurorrl ce MoXe 6es6eAHo KopHrI'IrrI y reprat[urcaunju 1IT

2. ffi#::ITTrfST;."yrrrar, anconyrHr,rx Ao3a y pa3Hr.rM nosuqujaua TIHPC ropar<c

002JIou$aHrolaa(sapasrrraur,rTe:TexH}IKe3paqeBa,erreprujeJlngaxaI,IKanKynauuoHe
anropr,rrMe TIIC-a) u o.qroaapajyhnx npe4HocrH Meperba na JIuHary cy y rpaHHUaMa

ronePanquje.
3. flo6ojra crarucrr4qKr,r auavajua pa3nl{Ka I. liT":]l -li:y:lTa 

KanKvnauroHux

lanropl'IraMay3aBl'lcHocr[IoABpcrerKI'IBayrojr'rrr,raceannl'IKyJeAo3a'

?:lrq?: ,,EHA ro EHA" recr crpoBeAeH Ha I-ILIPC'"ry:..9.0^'*131':::l.llJ""o'j"*'
sepr.rQnxyje HcnopyqeHy sosy naur'rjeHrl'IMa 'u 

t1:-:t11::: 'pu"*ra' 
eHeprnje Soroncrux

cHonoBa ,, KanKyJraulroHe afiropurue. Tecr npeAcraBJba jeAny o.q uaj:HauajHnjnx npoueAypa

KoHTpone KBaJII'ITera y PT ra Mopa ce nepI4oAI'ItIHo noHaBJbarll'

3. cuepur.rq. ,u nprir*o;;;oop.5oo. KanKynaul4oHl4r anroplrrMa y 3aBucHocrl'I oA Bpcre

;;;;,;t" 6u o6ee6elnBarlo ravnuje anrl,KoBabt i:lTf.lLt 0""'
4.[o6rao6nCenpoTOKOItKOHTponeKBiull'ITera'ulrjorraI4MnJ]eMeHTaqrajorr'ryIIpaKCU',6uce
MHHr4Mr43oBana rvroryha fperxKa y puryru*y TIIi-a a rl'IMe 14 eBeHryilnHe aKUHAeHTHe

curyaqr.rje Y PT.

flosuuerpuj crca crYAuj a'

l. flpr'mynrsane roAaraKa-Mepeba Ha I-\T-y u JluHarc-y

2. Aualu:a-rpynncarbe lo6ujeur'rx noAaraKa ( I 5 aaua)

;: Cr'arracrraqra o6paaa ao6raie*lax nolaralq (15 aagO



4. fllrcarse AoKropcKor paaa (3 naeceqa)
cKynoBI4Ma LI o6jarrsranarse5. flpeseuronabe pe3yJlTara I{crpaxnBaba Ha Hayr{HnM

HayqHI4x paAoBa Ha reMy I4crpaxuBarra (6 vreceqra)

6. Oa6pasa gracePraqraje

ll.nau paAa u BpeMeHcKa AHHaMTKa cy oAroBapajyhu?

IV.8 Merol u Y3oPaK rlcrpaxuBaba

AA

@anrou
v cerar\,r cer-MeHruMa cry,uuje, rcopncruhe ce xerepoleuu 

-Qaurorvr 
I{I4PC Toparc 002noII

(Computerized lmaging'.n16."n". Systems lnc., Norfolk, Virginia), rojn aHaroMcKH

npeAcraBrba npo""ri, Lya"*, rop3o (30qv AyT':."' 30uu ulupl*e v 2oqrra ae6rsune)'

Caqu*es je o1 nnacrrrrl aoge, nlyha'lrycrune 0,21 r/qn'r3) I4 KourraHux npluJbeHora (l'6

.lt"tl, "u 
tO UHn,HAp,oqHHx yMerara y rcoje ce Moxe. nocraBurg jouusaquoua KoMopa ]I

MeplrTr,t AO3a y TaqKr,r. oaHrorrl noceAyje , aet y*etaxa (rvrlturuh, KocT, nnyha I'I MacHo TKLIBO

eKBUBrrJreHrHn uarepujaln) nosuare peJIarI4BHe eJIeKrpoHcKe rycrl4He (PED'

Cxeuupare @anroua ua I{T crlMyJlaropy

Toparc 002noll Qaurorr,r ce cKeHupa ua l6 cnajcuou IIT cllMynaropy LightSpeed (GE' Boston'

Massachusetts; 1.errfrja npeqHr4Ka 82 utt, npll HanoHy Y qesu oa 120 rB (ropaxc nporoxon)'

flpeo ce cKeHr4pa ca yMeTuHMa [o3Hare eJIeKrpoHcKe rycrHHe ' PAAA 'qoorajama uT

rcaru6paquoHe KpIlBe, rj o.qnoca uarvre4jy PEI ra I-[T 6poja (Xy)'Mareplrjanu rojr'r ce Kopucre

cy y pacnory -rooo :a uiavx, o.sa Boav 
'i..'09-o Iy.:*f:f:3:"::ii"'"Hllf"?i,ffi|cy y paolloHy -rvvv rc DaAJ^' " "* ""^:^:,,.-,,^,,-^., ,,T[c ltberrr UI4PC I

[o6ujena Kpr,rBa ce nopeAil ci,,pe$epeHrHoM" KpI'IBoM, y TIIC-y, HacTiInoJ cKeHI4pa'--' - 
i

062M SaHroua (25Ur,,r AyxI4He,33qrr,r urupnne n2TUrnr.qe6rbuHe) xoju nocegYjt ll yMeraKa ca

no3Harr4M PE.(, npn ,"rrnn roHAltqujauru t1T ,r*yraTopa. flpuxearrsuBa pa3nllKa PEI:a ucry

BpeAHocr XY, nsrr'reby rpnnnx,'j11"0-02 (rj + zoxy iu 
^"'y 

BpeAHocr PE'I', ocuu 3a BoAy +

5Xy). Apyrra ,y, 
"""roiu*" 

obzno[ oanroM cKeHr4pa (roparc npororion) ca oAroBapajyhuu

rKITBHI,IM III4nt4HApl4t{HHM yMerl-lhMa, paAn H3paAe cera PT rlJ]aHoBa y TIIC-y'

Kpeupare KrrlHurrnlrx PT nlauoBa 3a Ao3lrMerpnjcna Mepelba

3a norpe6e cryAllje, y wlcreMy 3a nnaHl'I-parbe rpaHcKyraHe paArlorepanuje Varian Eclipse 13'6

iVuriun, Medical-Systems, palo Alto, iatifornia), uanpaBVrLt.uecr PT yi:l,1 ro qerHpLI

3AIIPT, je4aH HMPT u BMAT. Cse n,'IaHoBe ypaAurl4 3a ABe QoroHcrce enepruje 6 r'r l6 MB'

Kao H 3a ABa KiurKyrraqlroHa anropgrMa: AAA ; Axypoc XE' Ha raj HavuH go6vtia ce u3oAo3Ha

pacnoAena y Qaurorr,ry rj anoconyrHa Ao3a y pa3nl4t{I4rt4M rKHBI'1Ma (rvrepHrarvr rauxarrla)'

Ha .rpxnur.ry nocrojn Bnrue rpor4seolava Tflc-ona, a lbr4xoBa ynopefyjyha apegHocr je y

KBarrrery (rauHociu) KanKyrlaul4o'91 --Tpll-.1 1"-Y.:y 
Kora ce rpopaqyHaBa BonyMHa

laracrpu6yurju ao."-v nuu';t"v' o6uqHo-c-e 
,Y 

j:fl:]"1:-?'",i-::lT,#: ;rlt##;:A.wr PrlvJq'rJs AVJY 
Acrarrsajy MareMarr4qKy crarr,rynaqr,tjy I4HTepaKuHJe

KanKyflaul,toHl,Ix antopl'lraMa, KoJH rpeAcraBJbaJy -i"j:]::]:TY :;;:;:;,;'";
joHusyjyher 3par{erba ca cpeAuHoM Kpo3 rcojy npolase (rxuao)' Y sasLIcHOCrLI OA eHeprHJe U

BeJrr,rKof 6poja apynr* nupur.para soroHcrof cHora, Tflc pauyua BpeAHocr Ao3e y cBaKoJ

raqKl,r rpoe rojY cHon nPona3LI'

3a norpe6e ,ruo5"*u "'r;;;j;, 
cer ax^cujarHux I-{T npeceKa I-II4PC Toparc 002noll Sanroua'

ce MpexHr,rM ryreM *."Lpr,.it y TftC, i^e he 6uru auu'l,Hr ocHoBa 3a Kpelrpalbe PT nrauosa

3a cBaKy oA HaBeAeHI4X TexHlIKa 3paqelba:

(a) flapauerpn rrlaHa 3A rouQopuarHe

or.ruruu lOout (cCAt, t aorpertno none (ZO
rexHuKe 3paqerba (3AIIPT): Soryc-ttoxua

10qvr2, fenrpra (l-)-0o, Konurnlarop (K)-0o, Ip93
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Ao3Y Y cenl{ Ae0IaHI'IoaHI'IM-

MepHr,rx Tar{KaMa (rraero TK}IBO, KOCT tI nrvnul saHrort'ra lynyrap I't BaH 3paqHor nora)' sa o6a

{oroHcxa cHona 14 ABa KaJIKyJIaITHoHa aJIropI'ITMa'

(6) flapauerpu nJIaHa .3AIIPT TexHuKe 3paate}ba: H3oIIeHTpI,rqrra.CA,{ TexHuKa' l

narepanHo none 1tO'xtSU*' 
'f-i0", 

K-90o, *"u"' Sulrep-60o ' [=z.fy y let[unncalroj

raurlr). TfIC he I,I3paqyHaTI,I Ao3y y cnuru leQuuncaHplM.MepHl4x TaqKaMa (uero TKI,IBo' KocT I4

nrryha)saurorr,ta(yrryrapl{BaH3paqHornorra),sao6asoroucracHona1'1,ABaKtIJIKynaIInoHa
anropHTMa.

(q) Ilaparraerpu IIJIaHa 3AIIPT TexHHKe 3pal{erba: h3oqeHrpl4tlga.Boxc rexgura-4 IIoJba,

(Arr-nA- 1 5x I 0urvr' n IrAr-IrAr- I sxf ;y1 sr_'J: il":" *tH:::::i, ff#1, f,*?,I:
Siliifii;;".1,T #"% il,#; ;;; l;::?:: SY'i" 

rKr I Bo' Kocr,I n rvha) s anrou a 
1

(ynyrap u BaH 3paqH;;;;;, ga o6a soroHcra cHona 14 ABa KiulKyrlauuoHa aJII'opI.rMa'

(a) flapauerpu nrlaHa 3AUPT rexH^I4Ke 3par{erba: ] I:T*n'aHapHa 
norsa-CA[ rexHuKa'

(Arr-4x4urr,r' .u porffi;;;;;" 1-9g:;-i-30o, 
JIAT-JIAT-4x,6ur'a2, K-60o u 300o' f-e0o ra

270o, /,:|rv y A.ori;*uoj raurn). TfIC he H3par{yHarH Ao3y y ceuNl 1e$uuucaHl'lM-MepHplx

raqKaMa (rrlero rKr4Bo, Kocr 14 nnyha) Sauroua (ynyrap ' 'u' 
ipu"or norsa)' ea o6a Soroucra

cHona H ABa KilnKyJlaqnoHa anropllTMa'

(e)flaparrlerprrflnaHaI4MPTTexHI,lKe3paqe}ba:gercsIaAHcTaHTHkIxnoJba(f.
1 0,40,80,12 o,t6o,2oo,;;iao'"'i:,o"l (--91' A:1.t1 J3,i:$.,1ffi83"T:1ffi"3#H:r';
l'"-.H*;*i'"";'^"1';?t;;;";;;;#";p'e' nnvha ra rrne4vnv)' rrlc he H3paqvHarl'r Ao3v v r

csnN,r AeQrrr.urrr-i';;; t"'.tialta (uero rKI4Bo' Kocr lI nnyha) SaHrorraa (yuyrap u BaH

3paqHor norsa), sa 6 n 16MB soroHcre cHonoBe u ABa *-ny,uu,oHa aJlropuTrrla. Ha I-lT

cKeHOBuMa ce Haupra KoHrypa ryMopa (raro .ua ce HaJIa3U y nnyhrartita u MeKOM rrcury)' cpua

(rvrexo rrcuro) , *,,nn",. ,o*4,," (rocr). ,(orHra JI}IMI4T 3a cpqe je 4a rr,raxc[ManHo Moxe

npI,MI,ITI455%onpenracaHeAo3e,3aKnI{MeHyMoxA}lHyMaKcI,lMaJIHoTSVofipeflucaHeAo3ea3a
,iyn" na3loh"oryr.nu uoNe Ao6nrra 4o 20 fy'

(Q)flaparr,rerpunIaHaBMATTexHHKe3paqe}ba:lnyHIaKPY|,(K-30o,ftZfyru
AeQuuucarul BonyMeH TyMopa ca Ao3HHM JIHMI4TI,IMa 3a pI,I3I,tqHe opraHe-cpqe, nlyha I,I MeAyny

1 cnuuannc). rrlc he rarpauvuarl4 Ao3v ' 
;';Y f9:Iit::y;Xt$Tffiffi:5.$::X#H;:::iTffi,rr;i';.ffi;1#;!ffi J6;; nona;, za6 u 16 MB soroucre cHonoBe I'r ABa

KirlKynaunoHa anfopr4rru, uu I1T 
"*.rorrMa 

ce Haupra KOHrypa ryMopa (raro Aa ce HaJI{I314 y

nnyhurrla u MeKoM ,*r"vl, cpua (rrrexo rrraeo) I4 KI'tqMeHe Mox'lluHe (rocr)' 
',{osHu 

JILIMI4T 3a

cpue je Aa MaKcI,IMaJIHo Moxe IpIIMI4TI,I 557o npeur,rcaHe Ao3e, 3a KuqMeHy MoxAI{Hy

MaKoI,IMaJIHoTS%onpenl4caHeAo3easanlyhala35%osoJIyMeHar,aoNeAo6uruao20fy.

CnunpunpeMJbeHh[JIaHoBt4rraT[lC.y,[IaJbyceMpexHI4MoKpyxe}beMHaKoHTponHy
KoH3ony nI{HeapHOt aKIIenepaTopa'
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IV.9 Mjecro,.na6oparopuja u onpeMa 3a eKcrIepI'TMeIITaJIHI{ paA

IV.10 MeroAe o6Paqe rloAaraxa

M:x#fr3fJ:illBecrn y pr rle,rpy raMr{-Ao{,sea Ea*a Jrvra, Ha rpu varian DHX

JIuHax-a (varian MediCal systems, Palo Alto, california), 'o""-"x $oroHcrux eneplaja 6

, tO Nrfg.'l"AaH oA Jlusar-a ueua uoryhHocr BMAT rlcfiopyKe'

3a uepebe un.oryrr" Ao3e y 4eoIlut'rcaul4M MepHI4M nosuqnjarraa Topanc 002nOU Sauroua'

KoplrcruJrr4 crrro joHusaqlloHy KoMopy PiW demiflex 0'125 tlM3 (Freiburg' Germany) ca

eneKrpoMerpoM sup"rilu* (stunou.a Imaging Inc., Middleton, wisconsin)' JouusaunoHa

KoMopa r eneKrpoMeTap cy npeTxoAHo .r--onipunr, y Jla6oparopuju 3a 3aLxrltry oA 3pat{eba

f#IrBJ*:? 
t^::"*T';lffi,il;,," 

raqKaMa, o4pefuaa,a je ,a ocHoBv I4AEA rPC 3e8

lpoToKona.
Vxynarr6pojuepHnxTaqaKaHaTpI4Jlngarc-ahe6urpr476,uro132uaJlraHarc.y|(922a
3AUpr u 40 HMpr i, iiz-"iJlraHarc-y z (qz 3uwr ra 40 I'IMPT/BMAT) n 172 ua rlnHar-v 3

(e2 3Arrpr u 40 r4Mpr/LM{): 
""ry:!,.: {}:B^::: i::}lX'#; }t'ffi\ffiI?;"'l'Jffi*T; i--;?ffilH;;t;;;;" ua Qoro'cx,* "nonou,va 

6 pr 16 MB, Kao n ca

KiuIKyJIaqHoHuu anropurluuua AAA u Arypoc XE'

Ycrosn 3a encrepnMeuraJrlr paA cy ogrorapajyhu? AA HE

txffii,rjrJ:;l#Hl ua JruHar-y (A*,.u.) u Tfrc-orra r43paqyHarrrx (Au*) BpeAHocrr'r arcoJlvrHl4x

Ao3a y cnaroj rr'repHoj no:uquju' a6or orpaHuqeHor 6poja rr'repH'*'no"u'ja y Toparc 002nOU

$aurouy, HopMaJll43oeahe ce Ao3oM ""p*o* 
y po$epeurnoj raurn (A"ut'pto) 3a cBaKI'I recr

(2 foeia). 3aro.iegnavl4Ha 3a paqyHalbe perarllBHe rpeuKe nua o6lux:

i;;il ;peur xa(%): 1 00* ((Au*-A"u')/A"u''p"o))

,{onyurreHa ol.rynu*u sa gliilpr n'u"oillt';--ii"'1orc je:a I4MPT/BMAT 3-4%'

01 naparvreTapa AecKpI,lIITI,tBHe cTaTucTuKe 6uhe rcoprrurheue cpeArra BpeAHocT + cTaHAapAHa

geeujaur.rja tCAl, .rula"ror" .p..,*u 1Cij, np'nuau3yh e 95%o rpaHl4qe noBeperba' MrIHuManHe

14 MaKcr4MrrJtHe BpeAHoc'ru. flporepu ,op*u'HOcTI4 lncrpra6yUuje noAaraKa ueapurnhe ce

H#ffi:r#"xffiT::.tffi : l;T"*"","rra ropaxc 002rrorr Mepelba T:.:il"' Ao3e v

Br.rue rKuBa pa3rlrqr,rre rycrr,rHe, ABa KaJrKynauuoHa anropllTMa, lae enepruje SoroHcror

crrona), Kao LI Ha norpe6y npoBepe ycx.naleuocT}I BpeAHocTH Ta ABa KanKynauuoHa aJIrop}ITMa,

yrnuajoBuxnupu*"'upu,uBeJII,II{HHypenaTl4BHerpeuKe6raheyrrpleH[p}rMeHoM
yHIanapr,rjauTHe I4 MynTunapr,rjaHru" *y,',nn. penpecuoHe aHaII43e. V gasl4cHocT[I oA [IpoueHe

HopMaJIHocTl,,l gr,rcrpraoyuuje noAaTaKa, cTaTHcTI4qKa :uauajnocr u:rraely .rpyfla 6r,rhe

npoBepaBaHu npr*"nonn aHaJII43e oapr'rjance 3a He3aBlIcH" tpyntlnocr xou Tarcn-jee'ecr) ult't

rpr,IMeHoM ""nupu*tt"u;;;; 
Kp""*--"Bo"t recra (nocr xou Man-Bnrura recr)'

YcrualeHocr t43paqyHarl4x Ao3a 3par{erba (TIIC) u Ao3a rcoje cy n3MepeHe' y pa3nuql4rl{M

L rKr,tBuMa (@aHroHa-JiuHarc) y 3aBucHocrl4 oA pa3flHq.Tux rexHI{Ka 3paqerba 6Iahe crarucrutlKl't

Hffi:i',1X11e#ffiHilHT:X"ffi"Tilh' ce Ha Mr4Hr4ManHoM HI4Bov oA n < 0'05

Kounrerua crarucr,rr{K a a*lnrya. "";;; 
;"h" I{3BeAeHa nort'rohy rouepunjalHor

"-#r.tr*nor 
coSrnepa SPSS Statistics 18'

llpel,roxene MeroAe cy oAroBapaiyhu?
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V 3AKJbYIIAK

KauAuAar je nolo6an
HE

O1pasnocrcerue (do 500 xaPaxmePa):

3uauaj npeAnoxeHe reMe:

flpeqr,rsuo a[Jrr,rKoBarbe npefincaHe Ao3e Ha ryMop je oa [pecyAHor suauaia. 3e I43JIeqeBe

oHKOJrOr.trKr,rx naqr,{eHaTU. ngrro je pa4uorepanuja rexuuurn najrorunluroeaHuja MeAI'IUI'IHcKa

Al,tcuHnnuHa(IIT,c[IcTeM3annaHllparre'J[uHeapHl4aKueleparop),caqubeHaI43BI,Iue
pa3nHqr4rl,rx a".r"ru*, ,u*o;" uoryhananpaBr4Tt4 clIcTeMaTcKy IpeuIKy Ha HeKOM OA KOpaKa I't

nplIMeHurI,I je y nparcu Ha cBe [alrI4JeHTe' .^nahrrr, u,Tca na rrr,
[urs one rese je, no*onf l, g-2-Ea.recra, gosrar,aerpr,jcKl4 npoBepl4r, t{HraB paA}IorepanuJcKl4

JraHaU, TaKO Aa UIaHHpaHa u flaUl'{eHry-ucnopyqeHa Ao3a- 6ygy ynyrap Ao3BoJbeHe I'peuKe 3a

pa3nrqure rexHr4Ke il;; (34+T,iaUpf , BMAT)' Ha ocuony Mepelba Ha aKueneparopy

u nopeheBeM ca pe3ynraTllMa go6r'rjeHr'ru H3 CLICTeMa 3a nnaHHpatbe' craThcrHurortl o6pa4ou

peJrarr,rBHr4x rpeuraK;, Ao6ltna 6u ce 3aBl,,cHocr penaruBHrlx rpeuaKa eueplaje SoroHcrux

cHonoBa oA Bpcre rKI'IBa (rocr, nnyha '-*L*o 
rrnso).' iT:Ll:::::::3::il#yi,imf#rffi"#;$.'ffi#;;;;ffi ;;;;"; nprar,re*yjy apv.r* paAuoreparrajcrrarra rreHrpl,Ma

tulrpoM cBeTa, uM y onoj resu npeAnoxeH anfopHraM "tu"""'*e 
o6pa'qe pelynrara 'ie 1O

caAa y [paKcH-nur.puryp, nornyHO HOB-HnKaAa rlperxoAHo npHMerbeH'

flo6ujeue cTaTr4cTr,rqKu :uauajHe cMepHnIIe 14MaJIe 6w BeJll4KH npaKTI4t{HI',I 3Haeaj y

cBaKoAHeBHoj r.nuHuuroj nparccu u np[Me]Lusane 6[{ ce 3a cBaKor 6yayher paAl4orepanrajcror

naqujeura.
KauAuAar fopan KOnapenuh, MacTep sn:uuap, HcrylbaBa ycnoBe sa o4o6per+'e reMe AoKropcKe

re3e y cKnaAy ca nporucHua. flpeAnoxeHa'reMa ,,4ot'*'ttprajcra nepuoraraqraja KIhHl4tIKOr

c,creMa ,u nrunrpJri. paor"*p.nr'tje" ie aKryeJIHa, HeAoBoJbHo rlcrpaxeHa LI 3aHrIMJbHBa ca

HayqHor H [paKTn tIHOr KJII'I HI'Iq Kor acleKTa'
graHosra Korvuacuje ynyhyjy no3I'IrI'IBHy oqleHy HacraeHo-HayqHoM nehy

Sarcyrrera Vilrnepauieru y'su*-yqu ca npeAnoroM Aa ce reMa rlpl4xBarl4 I'1

MeAnuuucror
oAo6pr.r Atusa

e Auce

flaryrvr: 10.07.2020.
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