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ANTIKEIMENO - XKOIIOZ

Tkomog tov AINIMIE «latpikny Puowky - Aktwvoguokh» (AMIIZ Id-A) elvalr n mapoxn vymAiov
EMMESOV UETAMTUXLAKNG eKTalbevong oto emotnpovikd medio g latpwkng dvowng -
AkTtwvopuoKnig.

To AIIMZ I®-A odnyel oy amovoun AtmAwpatog Metamtuylakwy Zmovdwyv (AMZ) oy «latpikn)
duokn - AKTVOEUOIKT», HETA TNV TANPN KL ETILTUYT OAOKANpWON TwV omovdwv Ue Baon To
OXETIKO TIPOYPUAUUX OTIOVSWV.

Ot titAoL amovépovtal amo v latpikn ZxoAn tov EOvikov kot Kamodiotplakov Iavemiotnuiov
ABNVOV PE ava@opd Twv ouvePYA{OUEVWY (POPEWV.

AOMH KAI OP'ANA TOY AIIMX Id-A
Apuddia dpyava yux ) Aettovpyia tov AIIME [d-A, eivat:

1. HEmpom [Ipoypappatog Emovdwv (EINX): amaptiletal and emwtd péAn (7) péAn:

évav (1) exmpdowTo ™6 latpikng ZyxoAns touv EOvikov kat Kamodiotplakov [avemiomuiov
Abnvov

évav (1) ekmpoowno touv Tunuatog Ilatpwkng tou Aplototedeiov I[lavemotnuiov
BeocoaAovikng

évav (1) ekmpdéowmo tov Tunpatog latpwng tov Mavemiotnpiov lwavvivwv

évav (1) ekmpdéowmo tov Tunpatog latpkng tov Mavemotnuiov Kpritng

évav (1) ekmpdéowmo tov Tunpatog Iatpkng tov Anpokpriteiov Mavemiotnpiov Opdakng
oLomolot eivat péAn AEIT kot ekAEyovtal amo TIg ZuVeAEUoeLg TwV Zuvepyaldpevwy latpikwy
ZxoAwVv/Tunpatwy, kabws Kat amo:

évav (1) ekmpdowmo tov EBvikov Kévtpouv duoikwv Emotnpmv «AnpokpLtog,

évav (1) ekmpoowmo ¢ EAAnvikng Emtitpomg Atopkng Evépyelag,

0 Mpo6edpog g Emitpommg [poypaupatog Emovdwv (EIX), 6w kot o AtevBuvtig touv ATIME
[D-A, tpoépyovtal amo v latpikr ZxoAn, n omola £xeL tn SoknTiky vtootnpén Tov AIIME.

2. H Zvvrtoviotikny Emitporn (ZE) tou AIIME Id-A: amaptietal and mévte (5) péAn AEI twv
Tuvepyaldpevwy latpikwv ZxoAwv/Tunuatwy:

évav (1) exmpdowmo ¢ latpkng ZxoAns Touv EOvikov kat Kamodiotplakov Mavemiotnpiov
AbBnvov,

évav (1) ekmpoowmo touv Tunuatog latpwkng Touv Aplototereiov ITMavemotuiov
Oecoaovikng,

évav (1) ekmpoowTo tov Tunuatos latpikng tov Mavemiotnuiov Iwavvivwv,

évav (1) ekmpdéowmo tov Tunpatog latpkng tov Mavemotnuiov Kpritng kat

évav (1) ekmpoéowmo tov Tunuatog latpikng tov Anpokpiteiov Mavemiotnpiov Opakng

IOV €X0UV AVAAGPEL HETATITUXLOKO £pYO Kal ekAgyovtal amo tnv EIZ yua Siet) Onteila. Ta
HéEAN ¢ XE Sev Sikatovvtal emmAéov apolf 1 amo{nuiwon yla T GUUUETOXT TOUG OTNV
emtpom. [poedpog s ZE eivat o AtevBuvtig touv AIIME Id-A. H Onteia tov Mpoédpov g
2E pmopel va avavewBel pia @opd. H ZE eival appodia ya v mapakoAovbnon kat tov
GUVTOVIOUO TNG AELTOVPYING TOV TIPOYPAUUOTOS KAL:

Elonyeitat otv EIZ v katavoun Tou S18akTikov €pyou PETAE) Twv S18aoKOVTWY TOU
ATIMY [P-A.

Opilel Tov emPBAEmOVTA KAl TA WUEAN TNG TPLUEAOVG ETILTPOTING EEETAONG SITAWUATIKWV
EPYOTLOV.

EZetdlel ol Tikd B£uata OTwE ALTOELS AVAGTOANG (POITNONG, TAPATACTG GTIOVSWV, K.l
Kal elonyeltal oxetikd otnv Emitponn [poypappatog Emovdwyv (EIX).

Amo@aociley, pe egovolodotnon g Emitpommg Mpoypdappatog Emovdwv (EINX), wg mpog tnv
OLKOVOULKY] Slayeilplon kal e8IKOTEPA WG TPOG TNV £YKPLON TWV SATOVOV  TOU
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TPOYPAUUNTOG KOl TILOTOTIOLEL TN OXEON EKTMUSEVTIK®OV QVAYK®OV TOU GUYKEKPLUEVOU
TPOYPAUUATOG HE TIG EKACTOTE ALTOVHUEVEG SATIAVEG. ZUUPWVA PE AUTO, 1] ZUVTOVIOTIKN
Emitpom pe oxetikn amo@aon ¢ Ba eykpivel pa damavn 1 éva oUvoAo Samavwv kal Ba
OLTIOAOYEL TN OKOTILUOTNTA EKTEAEOTG UTWV CUUPWVA UE TIG EKACTOTE EKTOALOEVTIKEG
QVAYKEG TOU TIPOYPAUUATOG.

3. AevBuvtig tou AIIME [d-A kot 0 AvamAnpwtig tov: eivat péAog AEI mpwtng Babuidag 1 g
Babuidag tov avamAnpwth, Tov W8lov 1§ CUVAEPOVS YVWOTIKOU OVTIKEWWEVOU UE TO YVWOTIKO
avtikeipevo tov AIIME IP-A. O AlevBuvTig Touv AIIME I1d-A eivar péAog kat Ipdedpog ¢ ZE.
OpiCetat padi pe Tov Avaminpwr tov, pe amo@aot t¢ EIX.

0 AevBuvnig tov AMIME IP-A slonyeitatl ota appodia 6pyava touv [§pupatog yia kabe BEpa
TIOV APOPA TNV ATIOTEAEGUATIKY AELTOVPYiat TOU TTpoypaupatos. O AtevBuvtig Sev Svvatal va
éxeL meploodtepes amo SVo (2) ouvexoueves Onteieg kat Sev SikatovTal eMMALOV apolfn yla to
SLOKNTIKO TOV £pYyo w¢ AlevBuvtn. ‘Exel Tig akoAovBes appodlotneg:

a) ZuykaAei og ovvedpiaon tn ZE.

B) Kataptilet v nuepnola Sidtaln twv &v A0yw ouvvedpldoewv, Aaupdavovtag vmoym
ELOTYNOELG TWV HEAWV KL 0pyavwy Tou ATIME [P-A.

v) OpileL ekAOYEG Y TNV avATAPWOT LEAWV ETTPOTIWV AOYW KEVWONG BE0TG.

6) 'Exet v €uBUvn cUVTAENG TOV TTPOVTTOAOYLOUOU Kol ATTOAOYLE OV ToV IIpoypaupatos, Toug
omoiovg vtofdAiel atny EIIX yia £ykplon.

€) Eivat vmtevBuvog yla v mapakoAolOnon tng eKTEAEOTG TOU TTPOVTTOAOYLOHOU KAl YIA TNV
€K800T1 TWV EVTOAWV TIANPWUTG TWV OXETIKOV SATIAVWV.

ot) Kata ™ M&n ¢ Onteiag tov, kabwg kat g XE, cUVTACOEL AVAAVTIKO ATTOAOYLOUO TOU
EPELYNTIKOV KAl EKTALSEVTIKOV £pYou Tou ATIME, kabwg Kal TwV AoV SpacTNPLOTHTWY TOV,
Hue otoyxo v avafabuion tTwv omoudwv, TV KaAUTEPN aflomoimon Tou avBpwmivou
Suvapkoy, ™ PBEATIOTOTOMOT TWV VELIOTAUEVWY UTIOSOUM®Y KAL TNV KOWWVIKA ETWQEAN
xpnom twv Slabécipwy Topwv touv AIIME.

0 AvamAnpwtng AtevBuvtig tov ATIME [d-A eivar KaBnyntig 1 Avaminpwtig Kabnyntmg kat
EKTIAN PWVEL Ta KaB1KovTa Tou AlevBuvT) o€ TiepiMTWOoN amovsiag Tov.

To AIIMX Id-A vmootmpifetar amoé tn [pappateia tov Ilpoypduuatog mov eival
eykateomuévn otnv latpikn ZxoAn touv EKIIA kau Bploketar vmd tnv emotacio Tng
Ipappateiag ¢ latpkng ZyxoAng tov EKITA. H Tpappateia tov ATIME 1d-A £xel wg kabnkov
™ YPaupaTELaK vTtooTiplen tov [poypdupatog, 0Twe TV TpoeTolpacia g Stadikaciog
ewdoxns vmoymneiwv, TV TNPNON TWV OKOVOULK®V OTolXElwv Tou Ilpoypapuatog, ™
ypappatelakny vrootpién g EINE kat ZE, v kataywpilon Babporoylwv KAT.

KATHI'OPIEX KAI APIOMOX EIXAKTEQN

Xto ATIMX Id-A yivovtal dektol katoyot TitAov Tou A’ kUkAov oToVSWV TwV TuNuadTwY PUOIKNG
AEI g nuedamig, g ZxoAns Epapuoopévwv Mabnuatikov kat Puoikwv Emotnuwv (ZEMOE)
Tov EBvikod Metoofilov IMoAvtexveiov (EMIT) pe katevbuvon Egapupoopévng duoikng, N
QVTIOTOXWV TUNUATWY OHOTAY®V IBPUUATWVY TNG aAA0SATING, TwV 0TolwV To TTLX(0 1] To SiMAwpa
avTlotolxwg £xeL avayvwplobel amd to AOATAIL EmmAéov, yivovtal Sektol k&toyot TitAov Tov A’
kUkAov omouvdwv Tunuatwv AEI/TEI g nuedammg 1 opoTAywY, ovayVWPLOUEVWY OTO TOV
AOATAII, 18pupa TV TNG AAAOSATING, O AVTIKEILEVO CUVAPES LE TIG ETIOTNUES UYELaS Kat BloAoyiag.
I'lvovtal ektol wg vmepdplOpol péAn Twv katnyoplwyv EEI, EAII kot ETEIT kat povo évag kat' £Tog
oUH@®VA pE TNV loyVovoa vopoBbeaia.

To AIIME 1d-A §éxetal éwg elkootmévTe (25) ol Teg ava akadnuaiko £Tog kKol TpoypappatifeTol
Vo amaoyoAEl oLUVOAIKG Trepimov evvta (50) Si8dokovTeg, ek TwV omoiwv o€ Tocoatd 80% eival
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amd ta ovvepyaldueva Mavemiotnuiakd Tuquatoa/ZxoAés, To EBvikd Kévtpou duoikwmv Emetnuamy
«Anuokpitog» kat v EAAnvikn Emtpomn Atopkng Evépyewag kat oe mocootd 20% amo
[Mavemotpa kat Epguvntika Kévtpa g nuedanmic kat ¢ AAAoSammg, KaBw¢ Kol oo EMIOKETTES
KATAELWUEVOUG ETILOTIHIUOVES aTtO TNV NUESATN 1] TNV aAAodamy, Tou €youv BEom 1 TTPOCoOVTA
KON YNTN 1) EPELVNTN GE EPEVLVNTIKO KEVTPO KAL ETILOKETTEG LETASISAKTOPLIKOVG EpELVNTES, EAANVEG
N 0oAA0SATOUG VEOUG ETIOTNUOVEG, KATOXOUG OSL8aKTOPIKOU SIMAOUATOG [0l Kotnyopleg
SL8AOKOVTWV ava@EPOVTaL aVaAVTIKA 0To dpBpo 10]. Auto avtiotolyel og Vo (2) SibaokovTeg ava

@oLtT.

TPOIIOXZ EIZATQI'HX

H emloyn tTwv @olrtntwy yivetal cUp@wva e TV oxVouvoa vopobeoia kal Tig TpoPBAEPELS TOU
Kavoviopo Metamtuylakwy Zmoudmv.

Kabe Mawo, pe amégaon g Emirpomc Ilpoypdupatos Xmovdwv (EIX), dnuociedetal kat
avapTdtal oty lotooeAiba Touv ATIME [P-A kat Twv ocuvepyalopevwy Tunuatwy kat [Spupdtwy,
TIPOKTPLEN YLX TNV ELCAYWYT] LETATITUXLAK®V @OLTNTWV 0To ATIME [P-A.

IV ev A0yw TPOKNPLEN ava@EPETAL KAL 0 APLOUOS TWV POLTNTWY TWV 0TIO{WV TIG SITAWUATIKES
epyaocieg O emPAEPel katd TO TPito akadnuaikod efdunvo, kade latpiky ZxoAr/Tuqua Twv
ouvvepyalopevwy Tavemotnpuiwv (evOelKTIKG: 3 HETATTUXLAKOUG (POLTNTEG KABe €va amo T
Tuvepyalopeva Tunpata latpkng kat Toug vtoAotmoug 1 latpkr) ZxoAn Touv EKIIA).

OL vmoymlot o@eidovv va SNAWGoLY otV apyiky aitnon Toug TiS Iatpikéc TxoAéG aTIS 0TOolES
eMOLHOVY VA EKTIOVI|COVV TNV SITAWUATIKY] TOUG EPYACIA IE GELPA TPOTIUNOTG.

Ol oXeTIKEG auTNoElS padi pe Ta amapaitnTa SikaoAoynTikd katatifevtal otn Ipappateio Tov
ATIME [®-A, og mpobeopia Tov oplleTal KATd TNV TIPOKNPLEN Kal puTopel va Tapatabel pe amdé@aon
¢ EIIX.

Amapaitnta SikatoAoynTika elvat:

Altnon Zuppetoxng

Bloypa@uko onpelwpa

Avtiypago mtuyiov 1 Befaiwon mepaTwong omovdwyv

[MioTomoMTIKO AvaAUTIKNG Babpoloylag TPOTTUXLAK®WY GTIOVSWV
Anpoolevoelg o€ TEPLOSIKA PE KPLTEG, EGV UTIAPYOUV

ATIOSEIKTIKA EMTAYYEAUATIKIG 1] EPEVVNTIKNG SPAGTNPLOTNTAG, EXV VTTAPXOLV
dwtoTuTia V0 OPEWV TNG AGTUVOULKNG TAVTOTNTAS

TUOTATIKES ETILOTOAEG

[MioTomoMTiKO YAWwooopdBelag ayyAlknig yAwoaoag, emimédov B2

OO W

OL@oltTEG aTo IOPUHATA TNG AAAOSATING TIPETIEL VA TIPOGKOLIGOVV TILOTOTION TIKO AVTLOTOLX (G KAl
wootiplag amd tov AOATAIL, cOppwva e to ap.34, map. 7 tou N. 4485/17.

H emAoyn Twv €I00KTEWV TPAYUOTOTIOLEITAL OO ETMITPOTI EMIAOYNG TOUL opilleTal amd Tnv
YuvtovioTiky Emitpom) kat amoteAsital amd, TOUAAXLOTOV, évav €KMPOOCWTO ATO To KAOe
ovvepyalopevo T8pupa, pe Baon ta ak6Aovba kpLtipLa:

- Babuég mruyiov og mocooto 10%

- Emidoon o€ mpomrTuxlaKd HABHATH KOl SIMAWUATIKY €PYNCI0 OXETIKA HE TO YVWOTIKO
avtikeipevo tou ATIME [P-A oe Tocootd 10%

- Epsuvntikn §pacmmplotnta - Anpooievoelg o moocootd 10%

- ZUOTOTIKES EMIOTOAEG o€ TTOG00TO 10%

- Tpo@opikn cuvévtevdn oe mocootd 30%

- Amoddoon oti§ elcaywYIkEg eetaoels yio To AIIME (0tav paypatomolovvtal) og mooooto 30%.
e TeplmTwon Tou 8e&v TPAYUATOTOLOUVTAL ECAYWYIKEG €EETACEL, TO TOOOOTO QUTO
KATAUEPICETAL OTA VTTOAOLTIA KPLTNPLA AVAAOY LLE TO TTOGOGTO TOUG.



H EEM.® avaiapfdavel v afloAdynon Ttwv vmodm@iowv HETATTUXIOK®OV @OLTNT®V Kol TOUG
KATATAOOEL KATA oelpd emituxiag. Me Bdaom ta ouvolikda kpitipla 11 ZE petd amod swonynon tng
E.E.M.®. kataptilel Tov mivaka afloAdynong TV poLTnT®V Kol TOV KATABETEL TPOG £YKPLOT) OTNV
(EIx).

01 emituyovteg Ba Tipémel va eyypawovv ot Fpappateia tov AIIME IP-A mpwv v évapén twv
pnabnuatwv tov AIIME.

Ye mepimtwon wofabpiag, ol loofabunoavtes yivovtal Sektol wg uTepApLOOL G€ TOGOGTO OV SEV
vrepBaivel to 10% Tou avadTATOL APLOROV ELCAKTEWV.

T TEPIMTWOTN UN €Yypa@Ns VoG 1| TEPLOCOTEPWVY ETILTUXOVTWY, B kKANBoUV va eyypa@olv oTo
[Ipoypappa, oL EMAAXOVTEG, €AV VTIAPXOUV, UE BAOT) TN CELPA TOUG OTOV EYKEKPLUEVO AELOAOYLKO
Tivaka.

AIAPKEIA ®OITHXHX

H xpovikn Sudpkela @oitnong oto AIIME Id-A mov odnyel otn APm AIMA®UATOG METATITUX LOKWV
Imouvdwv (AMX), opiletal o Tpia (3) akadnuaikd eEaunva, ota omola TeEPAaUBAveTAL KL 0 XpOVOG
EKTIOVNONG SITAWUATIKYG EPYATLAG.

0 avOTATOG EMITPEMOUEVOS XPOVOG OAOKANPwWONG Twv omouvdwv, opiletat ota mevie (5)
akadnuaikd eEqunva. vo mpoumobeoelg (Adyol vyelag, kinon N Aoxela, emayyeApatikol Adyol,
0AOKATIPWON TIEPAUATWY OTLG EPEVVNTIKEG SIMAWUATIKEG) £TELTA ATO ALTNON TOU QPOLTNTN Kol
amdé@aon ¢ EIZ.

H EIIZ, og eEqpeTIKEG TIEPIMTWOELS, ATMOPACILEL, LETA ATO YPATITH AlTNOT TOVU (POLTOVVTOG, TNV
avaoToAn NG @oitnong pexpt dYo (2) akadnuaikd edunva (Swdeka UNVES), UETA ATIO OXETIKN
elonynon g ZE.

[TPOT'PAMMA XIIOYAQN

To AIIMEZI®-A Eekvd TO XELUEPLVO EEAUNVO EKAOTOU akadUAikov £Toug. Xe Tepimtwon aduvauiag
évaping oto Xeluepvo &aunvo, SVvatal va petapepbel oto apvd, pe amd@aon g Emtpommg
Mpoypappatog Zmovdwv (EIX).

['la v amoxmon AME amnattovvtal cuvoAlkd evevivta (90) motwTikég povades (ECTS). Katd
SLApKELX TWV OTIOVSWV, Ol PETATITUXLAKOL (POLTNTEG VTTOXPEOVVTAL OE TIAPAKOAOVONOT KAl ETLTUXN
eE€Taom AWV TWV HABNUATWY, KAB®WG KAL O EKTIOVNOT LETATITUXLAKT G SITAWUATIKNG Epyaciag.

H Sil8aokadia Twv pabnuatwy yivetat St {wong Kot pe péoa €§ AmooTACEWS eKTaidevong oe
M0c00TO £w¢§ 35% Twv pabnudtwv, kot mpaypatomoloUvial ot gfSopadiaia Bdon otig
eykataotacelg S latpkng ZxoAns touv EKIIA, tou EfBvikoy Kévipouv duvokwv Emompwv
«Anuokpitog» kot ™G EAAnvikng Emitpomng Atoukng Evépyelag, vmd tnv emomtein kAl TNV
opyavwon ¢ latpkng ZxoAns tov EKIIA.

To tpito €€aunvo (ekmdvNoN KoL TNV GLYYPAPT SITAWUATIKNG EpYATING) TPAYUATOTIOLEITAL TNV
latpikn ZxoAN GTO OTIOI0 EXEL KATATAYEL O POLTNTIG.

H Silaokaiia Twv HaBNUATWY YIVETAL 6TNV EAANVIKY YAWOOW. X€ TEPITITWON TPOOKEKATUEVWV
OUANTWV ATIO TO EEWTEPLKO KAl 0TN SLOPYAVWOT] CEULVAPIWY PE TIPOCKEKAN LEVOUG OUIANTES ATTO TO
efwTeplkd N YAwooa pmopel va gival 1 ayyAwkn. EmmAéov, petd amd andgaon ¢ EINE kot o
TEPITITWON TOV UTIAPYXOUV (POLTNTEG TIOU €XOUV WG UNTPLKY YAWOOK GAAN NG €AANVIKNG, TA
pabnuata propel va Sie€ayxBouvv oty ayyAw).

A. To pdypappa Twv Habnudtwyv SLapop@oveTaL we €ENg:



A’ Aidaktikd e€aunvo (13 gfdouades Si8aockariog)

Mabnpata Qpeg Sil8aokaiiag/ ECTS
eBSopada

Atopwn] kat IMupnvikr duoikn 1.5 3
[Iny£g Lovtilovowv aKTvoBoALwV 1.5 2
AMnAemiSpaon LovTi{ovowv aKTVORoALWY Kol VANG 3 5
Aviyvevon kal pétpnon 1ovti{ovowy AKTIVOBOALWY 2.5 4
latpikn Ztatiotikn, [MAnpogopwkn kat Emegepyaoia 3 4
Ewovag
Etoyeia BloAoylag, Avatopiag, duoloroyiag kat 2.5 3
dLGOIKNG TOV AVOpWTIIVOU CWUATOG
Aocuetpia LovTI{ovowV aKTIVOBOALWY 3.5 5
BloAoyikég emSpAceLg LOVTI{OUVO WV AKTIVOBOALWOV 2.5 4

Zvodo 20 30

B’ AlSaxtiko egaunvo (13 efdopnades SibaokaAiag)
Mabnpata 'Qpeg Altdaokadriag/ ECTS
eBSopada

AlayvwaoTikn Kal emepfatikn aktvoloyia 3.5 5
AltyVWOTIKEG KAl OEPATIEVTIKEG EQAPHOYES TNG 4
[Mupnviknig latpiknig
OEPATEVTIKEG EQAPUOYEG TWV LOVTL{OVO WV 5 7
aktvoBoAlwv(tnAedepameia, Bpayvbepamneia)
DUOIKEG APXES, EQAPHOYES KAL AKTIVOTIPOCTACLA [T 3 5
LOVTL(OVO WV AKTLVOBOALWV
Aktwvompootacia 10vTI{ovo®V aKTLVOBoALWY 4.5 7

Zvoio 20 30

[” AlSaxTiko €€dunvo

To I' e€aunvo (30 TOTWTIKEG HOVABEG) aPOopPd OTNV EKTIOVION KAL TNV CUYYPAPT SITAWUATIKNG
epyaociag, KaBws Kat v €EETACT TOV POLTNTI O AUTNV O€ AVOLKT] GLVESPIX EVWOTILOV TPLUEAOVG
eLETAOTIKNG eMITPOTG. ATtapaitntn TpoUmdOeon yix TV Evapén eKTOVNONG TNG SIMTAWUATIKNG
epyaciag elval 1 EMITUXNG EKTIAT|PWOT) OAWV TWV VTIOXPEWCEWY TOU POLTNTI 6To A’ kal B’ e€aunvo.



B. [eplexouevo/Teprypa@n padbnudtwy

A’ EEAMHNO

ENOTHTA A.1: ATOMIKH & IIYPHNIKH &YZIKH, [THI'EX IONTIZOYZQN AKTINOBOAIQN,
AAAHAEIIAPAYZH IONTIZOYZQN AKTINOBOAIQN KATANIXNEYXZH KAl METPHZH
[IONTIZOYZQON AKTINOBOAIQN

A.1.1: IEPIEXOMENO MAGHMATQN

Mafnowako

Ymogvotnta IlepLeyopevo AmotéAeopa (No)

A.1.1. Atopxn Elcaywyn] otnv KBavTiki) Quotkn MA.A.1.1.01

;oltjtclfzgnvmn MéAav owpa (Planck), @wTonAekTpikd @ALVOUEVO, GALVOUEVO MA.A1.1.02

Compton, vAikd kOpata (DeBroglie), apyn ampoodioplotiag.
ATOMKT] QUOLKT] KL aKTLVOPOAlEG

Atopwd  mpoétumo  Rutherford-Bohr,  kfavrtopnyovikn
TPooEyyLon-KPavtwon katevbuvong, oVeVEN spin-TPoxLaKNG
OTPOPOPUNG, LAXYVNTIKN SLTTOALKT] pOTIY| KO (PavOUEVO Zeeman,
QTIYOPEVTIKY apx1| KAl TTepLlodikd oo, akTives-X, laser.

IMupn vk QUOLKT) Kot akTWVOBoALEG

Mupnvikn Sopn kat 810MTEG TWV TUPNVWV (pala, aktiva,
otpo@opun kol SumoAkny poyvntikny pomm, MRI), evépyewa
ouvdeonG kat otabepdNTa, pPaSIEVEPYELX KoL PASIEVEPYES
petamtwoels (o, B, Y, €0wTePKN HeETATPOT, GUAANYM
NAgkTpoviov, GUOLKY padSLlevEpYEeLa, VOIOG PpaSIEVEPYELAG, ELSLKY
padlevépyela), TIUPTVIKEG avTISpAcELg, Tapaywyn
paSLOVOUKALS{wV.

A.1.2. TInyég Aktiveg-X, XapaKTnploTIKA @ACUATOG eKTOUTNG Auvxviag | MA.A.1.2.01

Iovtilovowv aktivwv-X, @iAtpa kot Statagels Stapoppwong tng déopung. Ou | MA. A.1.2.02

AkTtwvoBoAlwv aktives-X 010 oW MA. A.1.2.03

Fpappikol  emitayuvvtés, Bntatpovio, IInyéc KoPaAtiov, | MA. A.1.2.04
CyberKnife, Tomotherapy.

Padievépyela  meplBAAAovTog,  QUOIKA KAl TEXVNTA
padlovoukAiSia oto TepLBAAiov.

[Mupnvikoi AvtiSpactnpes
Blounyavikeg tnyég (padloypagia, aktivofoAnTEg, KAT.)

A1.3. AMnAeniSpaon @wToviwy pe v VAN MA. A.1.3.01
ANnAeniSpaon dwtonAekTpikd @awopevo, okéSaon Thomson, okéSaom MA. A.1.3.02
Lovt{ovowv Rayleigh, oxédaon Compton, ouvteAeotng Klein-Nishina, MA.A.1.3.03
OKTLVOBOALOV eVeEPYELaKT katavoun nAektpoviwv Compton, evepyelokn MA. A.1.3.04
KoL UANG KATAVOUN NAEKTPOVIwV-TIOLITPOVIwY KaTtd TN §idupo yéveon.

E¢ac0¢évnon kaL attoppo@non ¢ akTivoBoAiag otnv VAN

ATtoppo@N oM EVEPYELAG, YPUUULKOG GUVTEAEGTN G EaBEVTONG
Kol ekBeTikn e€aoBévnomn, TEY0G VTTOSITTAXGLAGHOV, AETITY] KoL
evpela Séoun, HAlIKOG-NAEKTPOVIKOG-ATOUIKOG GUVTEAECTNG
€Ea0BEVNONG, OCUVTEAECTIIG HETAPOPAS KOL ATTOPPAPNONG TNG
EVEPYELAG, OUVOAIKOG GUVTEAESTNG eEaoBévnong, 1 OXETIKN
onpacia Twv Sla@opwv punxaviopwv aAANAETiS paoms.

AMnAeniSpaon @opTIopEVEY cwPaTISimy pe TV VAN




A.1.4.
Aviyvevon kat
Hétpnon
LoVTLI{OoVoWV
aKTLVOB0ALWV

AMnAemtiSpaon Bapiéwv QoPTIoPEVWY CwUATISIWY pe TNV VAN,
OAANAeTSparon NAEKTPOVIWVY [E TNV VAT, EVEPYELXKT] KATAVOUT
NAekTpoviwv oTnv VAT, avaoyetikn oV (stopping power),
TIEPLOPLOPEVT] VAOXETIKT LoxVUG (restricted stopping power)
KOLYPOUULKY peTa@opd evépyelag (LET).

AAAnAeniSpaon veTpoviwv VAN

Ta&vounon vetpoviwv pe BAoT TNV KWNTIKN TOUG EVEPYELQ.
AMnAemtiSpaon  vetpoviwv kot Bapéws  QOPTIOUEVWVY
owPaTIS{wV VANG. AleloSuTIKOTNTA VETPOVIWY, HEoT) EAEVBEPN
Stadpoun, HETAPOPA EVEPYELAG ATIO VETPOVLIA 0TV VAT, kerma.
MeTprioelg pong VETPOVIWYV Kol @ACUATIKAG KATAVOUNG LE
VETPOVIKN] evepyoToinon. latpikég e@apuoyés: avaivon pe
VETPOVIKN evepyoToinon, Oepameia pe cOAANYT VETpOVIiWV.

Opyavoloyia MA. A.1.4.01

, , . . . | MA.A.1.4.02
Apxn aviyvevong ovti{ovowv aKTWOROALWY. XapaKTNPLOTIKE MA. A14.03
aviyveutwv (gvatoBnoia, amokpion, amodoor, KAT), BdAapog MA. A.1.4.04
LOVIOHOVY, avaAoylkdg BdAapog Geiger-Muller, moAvcUpuatog MA. A.1.4.05

avaioyikog BdAapog (MWPC), 8dAapog oAoBnoews, PeTpnTng
omwvOnplopwy, avopyavolr omvOnplotés (Nal (T1), kA,
opyavikol oTVONPLOTEG, QVIXVEUTEG NULAYWYWV, OVIXVEUTNG
mupltiov, ema@n p-n, ema@n p-i-n [HPGE], aviyveutig
evawoOnolag  B€omg,  aviyvevTnig  HKPOLWVWVY,  OVIXVEUTEG
VETPOVIWV.

Enefepyacia  MAEKTPOVIK@OV  ONUATWV  QVIXVEUT®OV
dwrtomoAamiaciactis  (Sopn, Asitovpyla, TAPAUETPOL),
TIPOEVIOYUTIG, EVIOXUTHG, Sla@OpLon-0A0KAT}pwaon  GTUATOS,
avoAuTig evog kavaAlov (SCA), cvotnua avaAUONG TIAAUWY
(MCA), petatpom) avaloyikol onupatos - Ymeuakd (ADC),
HETATPOT) XpovikoL onuatos - ymeuakd (TDC), ocvompa
ovMoyng Sedopgévwv (on-line) NIM, CAMAC, VME-BUS, FAST-
BUS. texvikég TOF (Time Of Flight).

Metprioels  padlevepy®wv — SElYUATWVY, OTATIOTIK] TWV
PaSLOICOTOTIK®WY PETPT|OEWV.

ZTvONPLOTES, AVIXVEVTES Y-aKTIVOBOALAS, (XOUATOCKOTIO-Y.

A.1.2: MAOHZIAKA AITIOTEAEEMATA

YmosvotnTta

MaOnowaka AmoteAéopata (MA)

No. Meprypagn)

Me Vv 0A0KAT|pWOT) TNG UTIOEVOTNTAS O (POLTNTNG:

A.1.1. Atopwn kat
Mupnvikn Puokn

MA.A1.1.01

Bo pmopel va TepLypaeL Kot va eENYTOEL e GOUPNVELA TIG BACIKES
apxés ™G  KPBavtikng @uowkns. Oa pmopel va  Sievepyel
UTIOAOYIOUOUG TWV  (PUOLIK®WV TAPAUETPWY  (TLX., EVEPYELQ,
otpoopun, opun, KTA.) epapudlovtag uedddoug kal eEloWOELS
™G kPavtikng Bewpiag.
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A1.2.IInyég
Iovti{ovowv
AktivoBoAlwv

A1.3.
AMnAeniSpaon
LoVTLI{OVoWV
OKTLVOBOALWV KaL
VANG

Al14.
Aviyvevon kat
uétpnon
LoVTL{OVOoWV
AKTIVOBOALOV

MA.A.1.1.02

MA.A1.2.01

MA.A.1.2.02

MA.A.1.2.03

MA.A.1.2.04

MA. A1.3.01

MA. A.1.3.02

MA. A.1.3.03

MA. A.1.3.04

MA. A1.4.01

MA. A.1.4.02

MA. A.1.4.03

MA.A.1.4.04

B umopel va mepypdPel kot va €€NyNoEL PE CAPNVELD TOUG
UNXAVIOROUG € ATOUIKO KAL TTUPTVIKO ETITTESO TTOL 081 YOUV GTNV
EKTIOUTIT] AKTIVOBOALWOV.

B umopel va mepypdPel kot va €€NynoEL PHE CA@NVELA TOUG
UNXAVIOUOUG TIApaywyN§ akTivwv-X 0Aou Tou €0POUG EVEPYELWV
IOV XPNOLUOTIOLOVVTAL GTNV KAWVIKY TIPAEN.

B pmopel va Teptypadel kat va €ENyNoEL UE COUPNVEX TIG
SLAPOPEG PUOIKES KL TEXVITEG TINYEG akTVOBoAlaG kaBwg kat Tov
UNXaviopo Tapaywyns tng aktvofoliag og kabe pa amd oauTES.

Ba pmopel va e&nynoel v évvola NG PASIEVEPYELAS KOl TOUG
UNXQVIOUOUS TwV padlevepywv Slaomdoswyv. Oa pmopsl va
Siekdyel  vmoloylopols TG  evepyotnTag evog  Selypotog
PASLEVEPY WV TTUPTVWV.

B £YEL KATAVONOEL TA PUOIKA HEYEDN TIOU TEPLYPAPOLV TNV
TMOCOTNTA KL TNV YWVIAKN] KOTOVOUY TNG EKTEUTIOUEVNG
akTwoBoAlag. Oa pumopel va ekTeAEl UTTOAOYLONOVG KOl HETPT)OELS
™G PONG, TNG EVEPYELNKNG PONG KL AOLTIWV TAPAUETPWY TIOU
XPNOWOTIOLOVVTAL Yl TNV TEPLYPAPY] TNG EKTEUTOUEVNG
akTwvofBoAiag.

B yvwpiler kat Bo pmopel va enynoel pe ca@nvelx o€
efeldlkevpévo kAl Un kowo Toug Paclkovg  pnxXaviopoulg
OAMANAETSpaong TwWV @EWTOVIWV KAl TWV CWUXTISLAKWOV
LOVTL{OUC WV AKTLVOBOALWV pE TNV VAN.

Ba pmopel va aflodoynoel T oxeTIKN onuacia Tou KABe
QUWVOUEVOU  avdAoya pE TNV evépysld Kat To €lbog g
akTwoBoAiag

Ba pmopel va Sie€dyel LTTOAOYLONOVUG TNG EVEPYELAG TIOV ATOBETEL
N k&Be €ldoug axtvoBoriar otV VAN AVAAOYQ LE TO QALVOUEVO
oAANAeTtiSpaong To €(i80G ™G (NMAEKTPOUAYVITIKT, COUATISIAKN)
KOL TNV EVEPYELX TIOV SLDETEL

Ba pmopel va e&nynoet Toug Pactkols unyaviopovs e§acBévnong
KL OToppO@NoNG TWV LoVTI{OVO®Y AKTIVOBOALWY 0TV VAT. Oa
umopel va Ste§ayet voAoyLlopovs g aktvofoliag mov SiEpxeTaL
aTto £va VAIKO KAl VTG TIOU ATIOPPOPATE G€ AUTO.

Bo pumopel va TepLypaeL Kot va eENYT OEL e COPNVELA TIG BACIKES
QPXES TIOV SLETIOLY TNV AVIXVELOT TWV LOVTL{OVOWV AKTIVOBOALWDV.

Oa pmopel va teptypaPrel ta faoika £i8n kaL tnv apym Aettovpyiag
TWV AVIXVELTWV LOVTI{OVG WV AKTIVOBOALDV.

Oa pmopel va afloAoynoel kal va eMAEEEL TO KATAAANAO €ibog
QVLXVEUTN avdAoya UE TO €180G NG TMYNG aKTWOPoAlNG ToOL
XPTOLUOTIOLELTAL O LATPLKEG KOL UT] LATPLKESG EQAPHOYES.

Ba umopel va epappdoel katdAAnAeg peb68oug yla v aviyvevon
KOL LETPN 0T TWV LOVTL{OVOMV AKTIVOROALWDV.
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MA. A.1.4.05 B pmopel va ektipufoel v aBefaldOTNTA TWV UETPHOEWVY TNG
aKTIVOoBoALNG, TIG TIAPAUETPOUG ATIO TIG OTIOIEG EEAPTATAL KOL VA

TpoTelvEL TPOTIOVG BEATIWONG.

ENOTHTA A.2: IATPIKH XTATIXZTIKH, IAHPO®OPIKH & EIIEZEEPTAXIAY EIKONAZ

A.2.1: IEPIEXOMENO MAGHMATQN

Y , l'l , Mafnowako
TOEVOTITA eplexdpevo Amotéeopa (No)
A2.1. latpin MOavotnTeg MA.A2.1.01
ZTATIOTIKY , , , , , . MA. A.2.1.02
Oplopos & Paown Oeswpla, TUXAiEG PETAPANTEG, TAPAUETPOL MA A21.03
KATavopnG, SLwVUHIKY  KaTtavoun, katavoun Poisson, kavovikr R
, , , . , , , | MA.A.2.1.04
KOTAVOT), KAVOVIKT] KATAVOUT) TTOAA®V HETAPBANTWV, KEVTPLKO 0PLAKO
Bewpnua.
ZTATIOTIKY)
Tuxaia SetypatoAnPio, péBodor SerypatoAnyioag, emefepyaoio
Sdedopévwy, TIVOKEG, LOTOYPAUUATA, €KTIUNOT TANOUOHIOK®OV
Tapapétpwy  éAeyxog umobBécswv, Swotiuata aflomotiag,
OUCYXETLOT), YPOULULKY] KOL UN YPOUULKY avdAvon ToAwvdpounong,
Sokipacia t-test, Sokipaoio X2, €Aeyx0og KAANG TPOCAPUOYNS, LN
TIAPAUETPLKES SoKLUaolES, avaAvon petafAntomrag,
TIOAUTIOPAYOVTIKY] avdALOT HETAPBANTOTNTAG, TOAAATAY avdAvon
YPOUUIKNG KoL AOYOPLOULKN G TIOALVSpOUN OT|G.
ZTATIOTIKY) EMELEPYACLA TMEPANATIKOV SESopéVV.
Emni8e&n otatiotikov takEtov (SPSS).
A2.2. PACS kau Virtual Reality MA.A.2.2.01
[Mnpogopua Elwoaywyn o€ texvikég Monte Carlo MA.A.2.2.02
Mafnpatikd TpOTUTA 0TI PUOLOAOYIX KAl THV LATPLKT):
Movtedomoinon: Ewoaywyn, kivntpa, mapadeiypata, n apxn g
emaywyns. MéBodol kat TeEXVIKEG LOVTEAOTIOMOTG.
Kamnyoples pabnuatikwv mpotimwy: ITOXAOTIKA Kot pn
oToYooTIkd, compartmental models, control system models, k.AT.),
TAPAUETPOL TPOTUTIWV (clearance rate, distribution volume, k.Am.).
Extiunon mapapétpwv-mpooappoyn Twv mpoTtimwv: pebodot
ektiunong, éAeyyoy, identification, validation..
YTIOAOYLOTIKEG TEXVIKEG KL LOVTEAQ
Case studies
Xapaktnplotikd Ttapadeiypata.
A.2.3. Ewcaywyn ota Bioonpata. MA.A.2.3.01
Emegepyaoia Elwcaywyn ota latpikd ATEIKOVIOTIKG ZUOTHUATA KAL OTIS IaTpike MA.A.2.3.02
EIKOVAG E Tywyn P s 6 IATPUCES | MA. A.2.3.03
UKOVES. MA. A.2.3.04
Aviyvevon onpdtwv/ewdveov kot Ymeomonon (pebodoroyia | MA.A.2.3.05

SetypatoAnPiag ouatog Kat lkovag).

[Inyés aAdolwong TG TANPOPOPING TWV  ONUATWV/EKOVWV
(86puBog, Adyog: onpa/06puBog).
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Avaxkmnon/ene€epyacia g
(@Atpa, kAT):

TANpo@opiag  oNUATOG/EKOVAS

Emne€epyaoia elkOVwY amod SLaQOPETIKA ATEIKOVIOTIKA CUGTUAT
HE EUPOOT) OTIG TEXVIKEG Kal aAyopiBupoug yia T BeAtiwon, v
TUNUOTOTIOMON KOl TNV TPLOSLAOTAT  QTEKOVION  LOTPLKNS
TAnpo@opiag.

KAwikég e@apoyég emeEepyaoias laTpk®v lkOVwyY UE EUgacn ot
€VOLYPAULEN KoL GUVTNEN LATPLIKWV EIKOVWYV O TNV aKTvodepameia.

A.2.2: MAOHZIAKA AIIOTEAEZMATA

YTosvotnTta Mafnolaka Attotedéopata (MA)

No.

Heprypaen
Me Vv 0A0KATpwOT) TNG UTTOEVOTNTAS O oLt TN Ba pmopel va:

A2.1. latpwn
ZTATIOTIKY

A2.2.
[MAnpo@opkn

A.2.3.
Emne€epyaoia
EIKOVAG

MA.A2.1.01

MA.A.2.1.02

MA.A.2.1.03

MA.A.2.1.04

MA.A2.2.01

MA.A.2.2.02

MA. A2.3.01

MA. A.2.3.02

MA.A.2.3.03

MA.A.2.3.04

MA. A.2.3.05

TEPLYpAPEL KaL va EENYNOEL LE CUPNVEL TIG BACLKEG EVVOLEG TNG
Bewplag TWV TOAVOTHTWY KAL TNG OTATIOTIKNG.

£PAPUOTEL KATAAANAEG oTaTIOTIKEG PEBOSOUVG oTnV emesepyacia
Sedopévav kat B pmopel va Sievepyel vmOAOYLOHOUS TWV
OTATIOTIKWV HEYEDWV TIOU TIEPLYPAPOLV TIEIPAUATIKA SeSOUEVAL.

XPNOWOTIOLEl KATAAANAQ AOYIOUIKA TIAKETA Yl TNV OTATIOTIKY
emefepyacia SeSopévwv.

Yvwpilel evpéws xpnotpomolovpeves peBddoug Setypatoiniag,
Kal Sokluaolwy t-test, x2 KTA.

TEPLYPAPEL KL VA EENYTOEL LE CAPTVELX T OB LATIKA TIPOTUTI
TIOU XPNOLLOTIOLOVVTAL OTH PUGLOAOY{A KL TNV LALTPLKY.

EPAPUOCEL KATAAANAEG UTIOAOYLOTIKEG TEXVIKES KO LOVTEAQL YLOL TN
SleCaywyn UTOAOYLOUWY KoL TNV EKTIUNOT TWV avIioToLXWwV
TAPOAUETPWV.

TEPLYpAPeL Kot va €fnynoel pHE ca@nveld TIS Sladikacies
aViYVELONG ONUATWV/EKOVWVY KL TNG PNPLOTIOINOT|G TOUG KATA
TNV LOTPLKT] ATIELKOVLON).

Slakpivel kKot va ENynoeL Tig TYy£EG aAdoliwong TG AT po@opiag
TWV ONpATWV/elkOvwy (80pufog, SlakpLTiky KavoTnTa, KTA.)
KOTA TNV LALTPLKT ATEKOVLOT).

TIEPLY PAYPEL TIS TIAPAUETPOUG ATIO TIG OTIOLEG EEPTATALT) TIOLOTI T
EIKOVOG KOL VO TIPOTEIVEL TEXVIKEG Kal aAyoplOpous yla
BeAtiwon ™G KATE TNV LATPLKN ATEKOVLOT).

TepLlypdPel oe €CELSIKEVHEVO KL [N KOO TUTILKEG KAWVIKEG
EPAPUOYES EMEEEPYATLAG LATPLKWV ELKOVWV.

a&lodoynoel Kat va €ENYNOEL HE oa@NVELL OAEG TIG OVUYXPOVES
uebdSouG TOU XPNOLUOTIOLOVVTAL OTNV KAWIKY Tpaén yio Tty
gvbuypdupion Kot ovvtnén ATPK®Y EKOVWVY amo  (Sta M
SLLPOPETIKA ATIELKOVIOTIKA CUGTILATA.
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ENOTHTA A.3: XTOIXEIA BIOAOTIAY, ANATOMIAZ, OYXIOAOIIAY KAI PYEIKHYE TOY

ANOPQIIINOY XQMATOX

A.3.1: IEPIEXOMENO MAOGHMATQN

¥ , I , Mafnowako
TOEVOTITA £pPLEXONEVO AmotéAeopa (No)
A.3.1. Avatopia levikd mepl w0TwV, Opyava - cvotiuata, okeAetos (kpavio, | MA.A.3.1.01
KOPHOG, GKkpa), MUIKO cUOTNHA, SEPUA - HAOTOL, KUKAOQOPLKO
ovommua  (kapSid - ayyeia), avamvevoTikd  cUOTNUQ,
YOG TPEVTEPLKOG oWANVaG, OUPOTIONTIKO ovoTNUA,
aVATIHPAYWYIKO  CUOTNHA, TEPLPEPLIKO  VEUPLKO  oVOTNUC,
KEVTPLKO VEUPLKO cVOTN A, alcOnpLa 6pyava.
A3.2. Ewoaywyn - Nevpik6 cOotnpa, Evéokpwvid cvomua, Alpa, MA.A.3.2.01
duooroyia Avamvevotikd cvomua, Kukdopopud cvotnua, [lentikd
oVotnpa, OupomomnTikd cVOTNUA.
A.3.3. Blodoyia Aopnp Bropoplwv (voukAgivikd ofea kot Tpwteiveg). Tevikn | MA.A.3.3.01
TepLypa@n {wikoy kuttdpou (opyavidia, Sopn pepfpavov). O | MA.A.3.3.02
TUPNHVOG KAl oL Aettovpyleg Ttouv (Soun xpwpativng kat | MA.A.3.3.03
XPWUATOCWUATWY, KAPUOTUTIOG. MA. A.3.3.04
Avtiypan kot petaypagn tou DNA. BA&Beg tou DNA kot
pnxoviopol emdopbwong). Kuttapikds kikAog (@daoelg Tou
KUTTOPWKOU KUKAOU Kot omnpela pUBUIONG TOU  KUTTOPLKOU
ToAAaTAQCLHGOV). ATTIOTITWOT).
Kuttapwr  Swipeon  (pitwom, peiwon).  Kapkwoyéveon,
0YKOYOVISla KL 0YKOKATAOTAATIKA yoviSia.
Tedopepidia koL teAopepdo.
A.3.4. duown OTTikn MA.A.3.4.01
tov , dakoi, o@BaANdG Tou avBpwTou, unxaviopds TG opdosws, | MA. A.3.4.02
avBpewmivou SBAaotike aVWUOALE IKPOOKOTILO  Kall AEKTPOVIKO
OWUATOG FLEG DHAALES, -~ HUKp N P MA. A.3.4.03
ULKPOOKOTILO, KALVIKEG EQAPLOYES.

A.3.1: MAOHZIAKA AITIOTEAEEMATA

YTmoevotnta MaOnolaka Attotedéopata (MA)
No. Meprypagn
Me TtV 0AOKAT|PWOT) TNG UTIOEVOTITAS O (POLTNTNG:
A3.1. MA. A.3.1.01 B yvwpioel kat Ba elval oe Bom va meplypdPel avaAuTIKA TQ
Avatopia SLd@opa 6pyava Kol CUCTIUATA TNG AVATOUIAG TOV avBpwTLVoU
OWUOTOG.
A3.2. MA. A.3.2.01 Ba €xeL katavonoel kat Ba pmopel va TePLypaPEL avaAVTIKG T
duoloroyia @uoAoyla Twv SlEOpWV CLUOTNUATWY TOU AVBPWTILVOU
owuatos. BOa pmopel emiong va afloAoynoel Tov poAo TouG otV
Agrtovpyia Tov AVOPOTILVOU COUATOG.
A3.3. MA. A.3.3.01 Ba pumopel va reptypaPel pe ca@nveLa T Soun Twv KUTTAPWVY Kal
Blodoyia Twv Blopopiwv.

14



A.3.4. duowkn
Tou avBpwTivou
OWUATOG

MA. A.3.3.02

MA.A.3.3.03

MA. A.3.3.04

MA.A3.4.01

MA. A.3.4.02

MA. A.3.4.03

B yvwpilel kat Ba pmopel va meptypdaet Tig mbaveg BAGPES Tou
DNA «xat Toug pmxaviopovg emdSopbwong. Oa pmopel va
a&lodoynoeL v enidpaon Tov eidous Twv PAaBwv otV emiBiwon
TOU KUTTAPOVU.

Ba pmopel va mepypalel pe ca@nveln ™ Sadikacio Kot TIG
SL&@opes PATELS TNG KUTTAPLKNG Slaipeoms.

Ba eival og B€om va eEnynoeL Ta alTia KAl TOUG UNYAVIGUOUS TNG
KOPKIVOYEVEDOTG. O £XEL KATOVOTOEL TOV POAO TWV 0YKOYOVLSiwV
KOL TWV 0YKOKXTAOTOALK®V YOVIS{wV.

o pmopel va TepypdPel ™V avatopia Tov avOpwTLVOL
0@PBAANOV KAl B EXEL KATAVOT)OEL TOV UNXAVIGUO TNG 0PAGEWS.

B yvwpilel ta Sta@opa €i8n SLBAACTIK®OV AVWUAAL®Y, TIOU
QUTEG OPEMOVTAL KAL TIWG AVTIUETWTI{OVTAL KAWVIKA.

Ba €xel KATAVONOEL TNV apy] AELTOVPYLOG TOU HIKPOOKOTIIOU Kal
TOU NAEKTPOVIKOV ULKPOOKOTIOU Kal B YvwplleL TUTILKEG XP1OELS
TOUG OTNV KAWIKT TIPAagn.
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ENOTHTA A.4: AOZIMETPIA AKTINOBOAIQN

A.4.1: IEPIEXOMENO MAOGHMATQN

YToevotta Iepieyxopevo Mabnoiaxs
Antotédsopa (No)

A4l Media akTtivoforiwv - AoGLpeETPIKE ney£0n MA.A.4.1.01

AooweTpia LTOXOOTIKA Kol TTPOaSLoploTika PeyEdn (puokn onuaocia, oplopds MA. A.4.1.02

Lovt{ovowyv . . , . . o " | MA.A4.1.03

AKTVOBOALY povadeg). Xxéoelg LeTady TwV Baokwv SOCIUETPIKWY HEYEDWV. MA. A4.1.04

YmoAoylwopoi 8écswv MA. A.4.1.05

AboELS o SLETPAVELEG - ZwpaTiSlakr looppoTria - [Teproyr) build-up
- @ewpnua Fano - Bewpia kolAdTnTag. YmoAoylopoil §6cewv o€ éva
VAKO amd petpnoelg €kbeong 1 86ong oe GAAo LAWKO. AdSoon
(transport) ovti{ovowv akToBoAlwv. AvaAuTtikoli uTtoAoylopol
Sladoong oe acBeveis (gElowoelg Sidyvong, pEBOSOG aPALPKWY
QPLOVIKWDV).

Muwkpodooipetpia - Mey£0m
AOGLUETPLKEG HETPT|OELG

AViXVEUTEG AEKTPOVIKNG Y WYLHOTNTAS. AOGIHETPA OAOKANPWTIKOV
TOToL. EMloyn] aviyveuTr] Kot opotwpatos. El8ikég mepImtwoels.

A.4.2: MAOGHZIAKA ATIOTEAEEXMATA

YmosvotnTta Mafnolaka Attotedéopata (MA)
No. Meprypagn)
Me Vv 0A0KATpwOT) TNG UTTOEVOTNTAS O oLt T¢ Ba pmopel va:

A4.1. MA. A.4.1.01 yvwpilel Ta @uUok& peyEBn ToOu  XpnolpoToloVVIAL GTNV
Aoocpetpia Soopetpia LoVTILOVOWV aKTVOBOALWY. O Yvwpilel TIG povadeg
Lovti{ovowyv HéTpnong kd&Be peyéBoug kot Ba pmopel va TepLypdPel TIg
AaKTVOBOALOV SLLPOPEG GTOXAOTIKWVY KaL TIPOGSLOPLOTIKWV LEYEDWV.

MA. A.4.1.02 efnynoeL tig oxéoelg PetadV Twv fACIKWV SOCLUETPIK®VY HEYEOWV.

Oa éxel katavonoel TG Sid@opes Oewpleg KOWMITNTAG TOU
XPTOLULOTIOLOVVTAL YL TOV UTIOAOYLGHO TG 800G OE €val VALKO.

MA. A.4.1.03 TPAYHATOTIOLE UTTOAOYLOOUG SOCEWY OE VA OOLOYEVEG UALKO.

MA. A.4.1.04 TIEPLYPAYEL LE GUPTVELA TNV EVVOLX TNG HLIKPOSOCIUETPIOG KAl TA
OXETIKA PEYED.

MA. A.4.1.05 eMALYEL KATAAANAX SOCLUETPIKA Opyava Kol va €@appolel
avtioToya TPWTOKOAAA YL TN HETPNON TS 60T,
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ENOTHTA A.5 BIOAOT'IKEZX EITIAPAXEIX IONTIZOYZQON AKTINOBOAIQN

A.5.1: IEPIEXOMENO

YToevotta Iepieyxopevo Mabnoiaxs
Antotédsopa (No)
A5.1. Kuttapikog kUKA0OG-Aoels kat aktvogvalodnoia. Opyavwon twv | MA.A.5.1.01
BloAoyikég (PUOLOAOYIK®WV LOTWV Kal kKatdta&n toug amd padioforoykns | MA. A.5.1.02
Emépdoeig oKoTILAG. OEEwG kat oPipws avtidpwvtes otol. Kuttapwkr) kwvntiky | MA. A.5.1.03
Lovt{ovowyv TWV KAKONOwWV VEOTIAACUATWV-TIAPAUETPOL AUTHG. MA. A.5.1.04
AKTIVOBOALOV , , , , , , MA. A.5.1.05
Kapmdreg kuttapikng emPBuooews petd aktvofoinon. Emsiopdwon
un Bavamm@dpov aktwikns PBAaPng. Kepuatiopods g Sdong -
Emtavofuyovwon-avakatavour] oTov KUTTaplkd KUKA0-£VSOYEVI|G
aktwoevalonaia.

A.5.2: MAOHXZIAKA ATIOTEAEEMATA

YTosvotnTta Mafnolaka Attotedéopata (MA)
No. Meprypan)
Me Vv 0A0KATpwOT) TNG UTTIOEVOTNTAS O oLt Ti¢ Ba pmopel va:

A5.1. MA.A.5.1.01 TIEPLYPAYEL LLE COPTIVELX TOV KUTTAPLKO KUKAO KAL TIG (PATELS TOU.
BloAoyikég Oa pmopel va a§loAoynoeL TNV aKTIvogLaLonia Tou KUTTdpov o€
Emépdoelg K&B¢e pd&om Tou KUKAOL Tov.
Lovti{ovowyv
aKTLVOBOALWV

MA. A.5.1.02 efnynoel Vv aktwoevalctnoila Twv Sl@Opwv LOTWV TOU

avBpWTIVOU  CWUATOG, KOl VO TOUG KATATAOOEL OTO
paSLoBLOAOYIKIG OKOTILAG.

MA. A.5.1.03 TEPLYPAYPEL TNV KUTTOPIK]  KWNTIK]  Twv  KakonBwv
VEOTIAAOUATWY. Ba £XEL KOTAVONOEL TI TAPAUETPOUS ATIO TIG
omoleg autn efaptatal kol Ba pmopel va EMKOWWVNOEL TA
TAPATIAV®W O EEELSIKEVIEVO KL UT) KOLVO.

MA. A.5.1.04 a&lodoynoel Tig Swbikacies emdopbwong un Bavatn@opwv
KUTTOPIKGOV  BAaBwv Kol OO  TOLEG TINPAUETPOUG  QUTEG
eaptwvral

MA. A.5.1.05 eENYNOEL HE CAPNVELA TIG KAUTTUAEG KUTTAPLKTG EMLBLOOEWG UETA
amod aktwofoAnon. Oa €xel katavoroel kol Oa pmopel va
TEPLYpAPEL TOV pOA0 TOU 0§UYOVOU, TOU KEPUATLONOU TNG S00MG
KOUL TNG OVOKATAVOUNG OTOV KUTTAPLIKO KUKAO otnV emiBiwor Twv
KUTTAPWV.
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EPIAXTHPIAKEX AXKHXEIZ A’ EEAMHNOY

A L Aviyvevon kot pETPN oM LOVTI{OVC WV AKTIVOBOALWV

Xpnon aviyveutwv Ge - APm deSopévwv. Avaivon @acudtwv Ge.

A.1I. Blodoyia
Epyaomplakn e€doknomn ot xp1on ToU HKPOOKOTIOU KoL 0TV NAEKTPOPOPTOT) VOUKAETKWV
o&Ewv.

A.1IIL. Aoowpetpia

- PwToYypa@Ko S0CIUETPO KL pASIOXPWUIKA QAN

- Aocipetpa Beppo@wTavYELag

- OAGOWNOG HETPTTIG

- BaBuovounon 8ocuéTpwy SLayvwoTIKWOV EQAPUOY DV

A.1V. Blodoyikég E8pAacelg 1ovTti{ovomv aKTVOBoAL®Y

AxtwvofoAnon Setypdtwv mepupepikol aipatog oe Tyn °Co amd 0 éwg 4Gy. Emwaon twv
Seryudtwv yia 48h. Anpovpyia KUTTAPOYEVETIKWV TAPACKEVACUATWY. AVAAUGCT] GE OTITIKO
UIKpookOTL0. ASl0AGYN ON-eKTiuN oM amoppo@olpevns 86omg aktivoBoAiag (BlodooiueTpia).
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B’ EEAMHNO

B.1. ATAINQXTIKH KAI EIIEMBATIKH AKTINOAOTTA

B.1.1: IEPIEXOMENO

- , - , MaOnowako
TOEVOTITA gplexdpevo Amotédeopa (No)
B.1.1. TFevwntpleg vymaAng tdong - Kvopdtwon. Ieprypaer | MA.B.1.1.01
KAaown QKTIVOAOYLKOU GUGTNUATOG. MA. B.1.1.02
AxtwvoSlayvwoTtikn , , , , MA.B.1.1.03
AvtiSioyutika  Swxppaypata,  Evioyutikég  mvakiSeg,
Evioxutég Eikovag, Aktvoypapkd @y, Epgavietnpro.
Axtwvoypagenon-T'ewpeTpika XOAPAKTNPLOTIKA
QKTLVOYPAPLKNG ELKOVOS.
Kwntd - @opnTd axtvodoykd cuoTHIaTa.
KAaowkr| aktivookomnon
Maotoypapia, OS0OVTIATPIKA OKTILWVOYPA@IKA OCUCTIUATA,
OpBomavtopoypapot, CBCT cuotjpata.
B.1.2. TTOLOTIKG YO PAKTNPLOTIKA AKTLVOYPAPLKIG ELKOVAG MA.B.1.2.01
AkTwvoypa@ukn Ynolomoinen eucbvo MA. B.1.2.02
ELKOVA KaL netomomon s MA. B.1.2.03
oUYXPOVES Ayyeloypa@ikd cuotiuata - DSA
AKTIVOSLAYVWOTIKESG Emet , 2 , , ,
—— TeEepyaoiar aKTVOAOYLIKN G PN PLOKNG ELKOVAS
Pneuakol aviyveutés otnyv aktivodoyia (panels)
B.1.3. Baowég Apxég YT, YT moAdamAwv Topwy, EEeAtypéveg texvikes | MA. B.1.3.01
YTmoAoyloTik) YT, Adon axtwvofoAnong oty YT, Aktwvikn emiBapuvon oty | MA. B.1.3.02
Topoypapia (YT) YT, Aktwonpootacia atnv YT, Alac@dAion oot tag otnyv | MA.B.1.3.03
YT.
B.1.4. X¥otaon tov dwtomukvopetpia, MetpnTtig 0AdCWUNG Y-axtvoBoAiag, | MA.B.1.4.01
avBpwmivou Avdalvon pe veTpovikn evepyoToinom, AAAEG TEXVIKEG.
OWUATOG
B.1.5. YmoAoylotiky Kevtpucd Nevpikd cvotnpa, Owpakag, Avw-katw kowkia, kAT | MA.B.1.5.01

Topoypa@io -
latpkd pépog

B.1.2: MAOHXIAKA AIIOTEAEXMATA

YmosvotnTta Mafnowaka Attotedéopata (MA)
No. Meprypagn
Me TtV 0AOKAT|PWOT) TNG UTIOEVOTITAS O (POLTNTNAG
B.1.1. MA.B.1.1.01 Ba yvwpilel kat Ba pmopel va meptypdel v apym Asttovpylag
KAaowm TWV YEVWNTIPLOV UVYNANG Tdomg. Oa €xeL KATAVONOEL TIG
AkTwvoSlayvwoTtikn ToPapéTpoug amd TIG omoleg €fapTATAL TO @EAOHA TNG

EKTIEPTIOUEVT|G AKTLVOROALAG.
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B.1.2.
AkTwvoypa@ikn
ELKOVA KAl
oUYXPOVES
AKTIVOSLAYVWOTIKES
TEXVIKEG

B.1.3.
YToAoyloTIKY
Topoypapia (YT)

B.1.4. ¥¥otaon tov
avBpwmivou
OWUATOS

B.1.5. YoAoylotiky

Topoypa@io -
latpkd pépog

MA. B.1.1.02

MA.B.1.1.03

MA.B.1.2.01

MA.B.1.2.02

MA.B.1.2.03

MA.B.1.3.01

MA.B.1.3.02

MA.B.1.3.03

MA.B.1.4.01

MA.B.1.5.01

Ba yvwpilet kot Oa pmopsl va meplypadel ta pépn  €vog
OKTIVOAOYIKOU OUOTNHATOG. BOa €YEL KATAVONOEL TNV opXM
Agrtoupyiag evog aKTIVOAOYIKOU GUOTIHATOG.

Ba yvwpilet kot Ba pmopel va meprypaPel OAouvg  TOUG
SLl@opeTIKOUG  TUTOUG  AKTLVOAOYIKWV  GUOTNUATWY  TIOU
XPNOLUOTIOLOVVTAL TNV KAWVIKY TIPAEn. Oa £xel KATAVOT|GEL Kot B
umopel va SLakpivel TIG SLa@opEs Kat TIG OUoLtOTNTEG HETAED TwV
SLLPOPETIKWVY TUTIWV.

B yvwpllel kot Ba £XEL KATAVOT)OEL TA TIOLOTIKA XAPAKTNPLOTIKA
HLOG OKTLWVOAOYIKNG €lkdvag. Oa elval oe B€om va aflodoyroel
QKTIVOAOYLKE ELKOVEG KOLL VO TIPOTEIVEL TPOTIOUS BEATIWOTG TN,

Oa pmopel va Tmepypdyer pe ocaenvelr T Swadikaoio
emefepyaciog piog Ym@Lakng akTIVOAOYIKIG ELKOVAG.

B yvwpllel TV apy1) AELTOVPYLNG TWV PNQLAK®V AVLXVEUTOV KoL
B pmopel va oflodoynoel kat vo €Enynoel ta o@EAN TOL
TIPOKUTITOUV ATt TN XPT)01 TOUG OTNV AKTLVoAoYia.

B yvwplilel, Ba €xel kaTavonoel kal Ba Popel va TtepLypdet pe
ca@nvela v apxr Aettovpyiog kat ta €idn twv YT. Oa eival oe
B¢om va Stokpivel kot va ofLoA0YT|OEL TIG SLPOPEG PETAEY TwV
Stapopetikwv el8wv YT.

Ba EYEL KATAVONOEL T PUOIKA PEYEDN IOV XPTGLUOTIOLOVVTAL YLO
™V ektiunomn g 86ong oe cvotiuata YT. Oa yvwpilel kot Ba
umopel va aflodoynoel TG TapAUETPOUG TIOV eTPeAlovy TNV
amoppo@ovpevn 86om o€ éva cvotnua YT.

Ba €xeL katavonoel kat Bo pmopel va EKTIUNOEL TNV AKTLVIKY
emBapuvon amd Ti§ Saopes efetdoelg YT. Oa pmopel va
a&lodoynoel v akTwikr emBapuvon amod pa e&étaon YT kat va
TPOTE(VEL TA OTALTOVHEVA UETPA OKTLVOTIPOOTAGIOG Yl TOV
efetalouevo.

o umopel va Tmepypadel avaAvtikd Tig peBodoug oL
XPNOLHOTIOOVVTAL Yt ToV TPoadloplopd g ovoTtaong Tou
avOpWTIVOU CWUATOG.

Ba £xeL katavonoel Kat Ba uopel va TepLtypael avaAuTIKA TV
KAWLk xpnon twv cuotnuatwy YT. Oa yvwpilel Tig TapapéTpous
KABE aTMEIKOVIOTIKOV TTPWTOKOAAOL £VOG cuathpatog YT.
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B.2. ATAINQXTIKEXZ KAI @EPAIIEYTIKEYX E@PAPMOT'EX THX ITYPHNIKHZ IATPIKHX

B.2.1: IIEPIEXOMENO

YToevotta

Mepeyopevo

MabnoLlako
Antotédsopa (No)

B.2.1. duown g
[Mupnvikns latpiknig

B.2.2. duown g
in-vitro [Mupnvikrg
latpknig

B.2.3. In-vivo
PASLOQUPLAKEVTIKA
TAPACKEVACUATA

B.2.4. AlayvwoTIKES
KoL DEPATIEVTIKEG
EQAPROYEG TNG
Mupnvikns latpiknig
- latpkd pépog

Ewcaywyt) otnv upnviki) latpikr)

Apxég, TapapeTpol kol puBULoT AELTOUPYING TWV: Y-camera,
Topoypa@ikr y-camera (SPECT), Topoypa@ia €eKmTOuTNS
mo{itpoviwv (PET).

Txedlaopudg katevbuvtpwy Séoung (collimators), dose
calibrator, vBpLSikd cuaTiuata, probes.

Awapeprlopatikn avéivon - Kt yovn0etwv

Apy ™G apawoews, TPOGSIOPLOUOS OYKWY, XWPWV Kol
oUVBEOT G TOU AVOPWTIIVOU CWUATOG, HETPTOELG ALUATIKNG KAl
TAQCUATIKAG PONG, €PYAOTNPLOKES e@apuoyes (uptake
Bupeoetdotg,  Oykog  alpatog,  emPiwon  epubpwv
ALLOCEALPIWY, KIWNTIKN KOAAOEWS WV, pUBUOG CTIEPAUATLIKNG
Sménong).

Eowtepikn] Soouetpia

MeBoSoAoyia, vmoAOYlOUOG  amoppo@ovpevng  8domg,
UTIOAOYLONOG ATIOPPOPOVUEVOV KAGGUATOG S00mG, Bewpnpa
apolBatdtTag tng 800MG  AVTIOTPENTN] ATOPPOPOVLEVT
doom).

Padioavocoavaiioelg, EAeyxog moldtntag padioavaAvoewy.

Padoympsia otnv Mupnvikn latpk)

Hapoywyn Padoicotonwy, 'EAgyxog TOLOTNTOG
PASLOPAPUAKEVTIKOV  TIAPAOKEVAOUATWY, NOGOKOUELAKT
Tapaokevr]  padto@apudkwy, Emonuacpéva  Biopdpla
Padio@appaxa Texvntiov.

Mpoypdppata SLac@aiiong oo THTAS

Hapaokevn  pado@apuakwy  PET, mapackeuy  FDG,

yevnitpies p/ @ (Tc, Rb, kAT.), mapaywyn I (I-131, 1-124).

Mapaockevn] pado@appdkwv - YmoAoylopds kot

Katatunon §6cewv
IO pOYPaA@PIKEG TEXVIKEG (TP WTOKOAAX)

Texvikeg AYme TG oTvONPoYypa@LKNG ElKOVAS oTa SLA@opa
opyava, Texvikés extédeons Twv Sla@OpwV  SUVAULKWOV
HEAETWY, TeXVIKEG EKTEAEONG TWV EEWTEPIKWY UETPOEWV
(probes, sentinel).

Kevtpuco Nevpud cVotnua, Avamveuotikd cvotnua, Ne@pikd
- Oupomomtikd cvotnua, Iemtikd cvotnua, Kukio@opukod
ovotnua (kapdid - ayyeia), EvSokpvikd cvomua, Epelotikd
oVoTNUA, ALLOTIOMTIKO GUGTHHA.

Haswatpikn, PET  eyke@diov, TuvakoAoyia-Mateutikn
(sentinel node), PET otnv Oyxoloyla, OepameuTiKég
EPAPHOYES

MA.B.2.1.01
MA.B.2.1.02
MA.B.2.1.03

MA.B.2.2.01

MA.B.2.3.01
MA.B.2.3.02
MA.B.2.3.03
MA.B.2.3.04

MA.B.2.4.01
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B.2.2: MAOHXZIAKA AIIOTEAEEMATA

YToevotta

MaOnolaka Attotedéopata (MA)

No.

Meprypagn
Me TtV 0AOKAT|pWOT TNG UTTOEVATITAS O POLTNTNG:

B.2.1. dvown g
[Mupnvikns latpiknig

B.2.2. duown g
in-vitro [MTupnvikng
latpkng

B.2.3. In-vivo
PASLOQUPLAKEVTIKA
TAPACKEVACUATA

B.2.4. AldyvwoTIKES
KoL DEPATIEVTIKES
EQAPROYEG TNG
[Mupnvikng latpiknig
- latpkd pépog

MA.B.2.1.01

MA. B.2.1.02

MA.B.2.1.03

MA.B.2.2.01

MA.B.2.3.01

MA.B.2.3.02

MA.B.2.3.03

MA.B.2.3.04

MA.B.2.4.01

Ba éxel katavonoel kot Oa pmopel va mepypdPeL TV apxm
Asrtoupylag TWV  OTMEKOVIOTIKWV —~ OUCTNUATWY  TIOV
xpnotpomotovvtal oty Mupnviky latpky. Oa yvwpilel kal Ba
pumopel va e€nynoel ta péon amd Ta omoia AmOTEAOUVTAL OL
Sld@opol  TUTIOL  ATEIKOVIOTIK®WV  cUoTNUdTwvY  [Tupnvikng

latpkng.

Ba yvwpilel kat Ba pmopel meptypdel ™ Baoikr] apxr KAt TG
EPAPHOYEG TNG SLAUEPLOUATIKNG AVAAVOTG.

Ba pmopel va e@appocel T pebodoloyia  €0WTEPIKNG
SOCLUETPLAG YO TOV UTOAOYLOHO TNG ATOPPOPOVUEVNG §00TG
amo Latpikes ekBéoelg [Tupnvikng latpukng.

Ba yvwpilel kat Ba eival og BEom va eENynoel OAEG TIG TEXVIKESG
padloavaivuong KabBmG Kol TIG OXETIKEG Sladlkacieg €A£yyoL
TOLOTNTAG.

Ba €xel katavonoel kat Ba pmopel va eENYNOEL TIG TEXVIKEG
Tapaywyns Twv padloicoTOTwY TOU XPNOLUOTIOOVVTAL OF
SlayvwoTtikég kat Bepamevtikés Sladikaoieg kabwg kol Ta
OXETIKA TIPOYPAUUATA SLAGPAALOTG TIOLOTNTOS .

Ba  umopel va Tepypddiel TG Sladlkacieg TAPACKELNG
PASLOPAPUAKWVY YL SLayVWoTIKOUG KAt BEpaTEVTIKOVS OKOTIOUG
KOl UTTOAOYLOULOU KOl KATATUNONG TWV SOGEWV.

Ba pmopel va epapudoel peBd8oug vTTOAOYLGHOU KAl KATATHUNONG
Twv S6cewv oty Mupnvikr latpkn.

Ba £xel Katavonoel Kol Ba ptopel va TEPLypAPEL AVOAVTIKA TIG
OTILVONPOYPAPLKEG TEXVIKEG TIOU e@appolovtal otnv MTupnvik
latpw). Oa pmopel va avayvwploel T XAPOUKTNPLOTIKA LG
OTILVONPOYPAPLKNG ELKOVAG, VO AELOAOYT|OEL TNV TOLOTNTA TNG KAl
Vo TIpoTEiveL TpOTOUGS BeATiwong .

Ba pmopel va mepypdPel avaAuTIKA TIS SIXYVWOTIKEG Kol
BepamevuTtikeg e@appoyEg g Mupnvkng latpikig.
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B.3. OEPAIIEYTIKEX E@APMOTI'EX TQN IONTIZOYZQN AKTINOBOAIQN

B.3.1: IEPIEXOMENO

YToevotta

Mepeyopevo

Mabnowako
Amtotédeopa (No)

B.3.1.
PadioBloroyikn
Béom g
aktwobepaneiog

B.3.2. duoikeg
apxEG EEWTEPLKNG
aktwvobepameiag pe
PWTOVIN

B.3.3. lpwTtoOKOAA M
Soowetpiag otnv
aktwobepameia

B.3.4. Zxedlaopog
Bepameiag

Ewoaywyn otnv AxtwoBepameia (AKO) twv koaxkonbwv
veomAaopudtwy. Xtdxog g AKO, Bepameutikds Seiktng,
veEOTMAQoUaTA Kol  uoloAoywkol Lotol. Apdon NG
ovtiovoag aktvoBoAiag ota Blodoyikd LVAka (kOtTapa-
BA&Bes DNA).

Ioo8paotikd mpoétuma NSD, TDF, CRE-totopikny avadpour)
Ko OgpeAiwon Toug.

To ypappkd-teTpaywvikd mpotumo-epeAinon, eElowoels.
0 Adyog a/B. Evaicnoia Twv 10T®V 6TOV KEPUATIOUO TNG
doong. XuvoAwkog xpovog AKO, mapdywv atelovg
eMSL0pOWOoEWS.

Ymoloywopol  oodpactikwyv  §0cEwv Yyl OWLUES
TIAPEVEPYELEG KL TOTIKO EAEYXO TOU  OYKOU-KALVIKEG

EPAPHOYEC.

IYMUOTA  TPOTIOTIOMUEVOU — KEPUATIOUOU NG  860mG.
YTEPKEPUATIONOG, ETUTAXUVOUEVOS KEPUATIONOG. KAvikeg
HEAETEG KO EQAPHOYEG.

Altia amotuylag piag AKO aywyns. [lpoonddeieg BeAtiwong
Tou Bepamevtikov Seiktn. YmepBepuia. Tpiodidotatn AKO-
lotoypdppata §6ong-oykov.

Avadvon  kAwwowv  Soxipwv  (clinical trials),
padioploroyia-oTaTioTikéG HEBOSOL Kol EQAPUOYES.

KALVIKT)

Movadeg kat peyedn ylo mv meptypagr] medlov @wTtoviwy,
Nopog avtiotpowv TeTpaywvwy, Aiddoon mediov
ewTtoviwv oe opolwpa 1/kat acBevn, Mapduetpol mediov
aktwofoAiag.

Katavouny 86omg Baboug oto vepd pe TexViKN otabepnis
amootaong mnyng em@aveias (SSD), Katavourn 86ong
B&Boug oto vepd pe TEYVIKN OoTABEPNG ATTOOTAGNG TINYNG
wookévtpou (SAD), Off-axis ratios kat beam profiles,
Katavouég 860¢1g o€ opolwpata vepov, Katavoueg 86oeig oe
aoBevelg pe xprion evog mediov axtivofoiiog.

Metpriocelg pe  Odiapo  oviopol ewtepkn

aktwobepameia pe @WTOVIA.

otnv

[IpWTOKOAAQ PETPT|CEWVY OTNV EEWTEPLKT] aKTIVODEPUTIEIX [UE
PWTOVLAL

Metpnrioelg 86omg BdBoug oto vepo pe ™ PonBeia Baddpov
oviopov oe medlo mAektpoviwv. AopBwoelg onueiov
HeTPNoEWS. ATtdS00T Katd BABog Kol THPAUETPOL TTOU TNV
emmpeaiovv.

[IpwtokoAo Sooiuetpiag oe eappoyés Bpaxvbepameiag
(AAPM TG-43).

KaBoplopds kot opiopol  Gykou-oTOXOU Kol Kplolpwv
opyavwv. KaBoplopos 8dong. Aedopéva  (avatopkd)
aoBevovs. Efopoiwtg - CT - MRL Mapaywyn 1codocikwv
KaumuAwy, Zenvoedny @idtpa. Zuvbuvaouos mediwv.

MA.B.3.1.01
MA.B.3.1.02
MA. B.3.1.03
MA. B.3.1.04
MA. B.3.1.05

MA.B.3.2.01
MA. B.3.2.02

MA.B.3.3.01

MA.B.3.4.01
MA. B.3.4.02
MA. B.3.4.03
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B.3.5.
AxktwvoBepameia pe
NAEKTPOVIX —
KAwikn xat
TIPOUKTLKT)
Soopetpia

B.3.6.
Bpaxvbepameia

B.3.7. Néeg Texvikég

B.3.8. latpikd pépog

Iookevtpikn texvikn. Kaboplopds 86ong atov 6yko-otdyo.
Block Stapdppwong déoung. Adon Séppatog. Ataxwplopds
yvertviadovtwv mediwv. EmBefaiwon Bepameiag. AdpOwaon
QVOLLOLOYEVELXG TIEPLYPApUATOS. AldpBwon avopoloyévelag
lotov. Avtiotabulotés otwv  (tissue compensators).
TomoBetnon acBevoig (set-up). MapdpeTpotl VTTOAOYIOUOU
800MG KL TIPAKTIKEG EQAPUOYES.

ANnAemiSpdoelg mAektpoviwv pe TV VAN, ATwAswx
EVEPYELAG, AVOOYXETIKT LoXVG, okeddaoelg, epPérela. Katavour
860om¢ BdBoug oto vepo, Ioodooikés kapumiAes. Katavour g
800MNG 0€ OUOLOYEVT] KOL OVOMOLOYEVY] VAKA. Auvatotnta
ouvduaopol ediwv. AlopBwoels.

Padievepyég mmyéeg. BaBupovounorn padievepywv mmywv.
AOCLUETPLKOG XAPAKTPLOUOG PASIEVEPY WV TIYWV.

H texvoloywn Baon tng Bpaxvbepatmeiog Kal eMAEYUEVES
e@appoyés (Bpaxvbepameia xaunio puBuol §domg, povipa
enputedpata, Bpoyvbepamneia vymAoy pubpoly Sdomg-
HOVASEG OQUTOUNTNG UETAPOPTLONG TMYWV, €VOOIOTIKN
Bpaxvbepameia, evbokoroTikn Bpayvbepateia).

Txedraopdg Bpayvbepameiag.

IMRT, VMAT, IGRT, ZTepeoTaKTIKI] AKTIVOXELPOUPYIKY —
Axtwvobepameia.

0 xapkivog otv EAAGSa kot yevikwg (embnpoloyia).
Tevikég apxés maboAoyoavatopiag kapkivou. MetaoTdoelg
TOU KapKivou (Aep@adevikég kal ayyelokég). Ztadlomoinon
(TNM)

Apx£g akTivoBepameiag

YmepBeppia (cuvduaopog pe aktivobepatmeia), OAGowUN Kot
NUOWUATIKN aktwobBepameia Padloxelpovpyikn
(otepeoTaxTikn) aktivofepameia EYKEPGAOL,
YtepeoTaKTIKT Tpocappolopevn aktivobepameia (6Aov Tou
owpatog), Aweyyelpntikny  axtvobepameia, HAegktpovia
(evoeitelg, TeXVIKEG), BpaxvBepameia (evSoxkoldoTik,
evdoioTikn).

Teyvikég

Aéppwpa, Kapkivog ke@oAng kot Aawpov, Kapkivog
S¢ppatog, Kapkivog mpootdtov kat k0OTewS (TEXVIKES),
Kapkivog mvetpovog.

Tuotnpatiki) aktvolepansia (padoicotomik))

B.3.2: MAOHXIAKA AIIOTEAEEMATA

MA.B.3.5.01
MA. B.3.5.02

MA.B.3.6.01
MA. B.3.6.02
MA. B.3.6.02

MA.B.3.7.01

MA. B.3.8.01
MA. B.3.8.02

YTmoevotnta Mafnolaka Attotedéopata (MA)
No. Meprypagn
Me TtV 0A0KAT|PWOT TNG UTTOEVATITAS O (POLTNTNG:
B.3.1. MA.B.3.1.01 Ba £€xeL xatavonoel kot Ba pmopel va Tmepypdyel o€
Padioforoykn €€el8LKeLPEVO KaL U1 KOO ToV 0TOX0 TNG akTvobepamelag, Tnv
Bd&on g évvola Tov BepaTEVTIKOV SEIKTT KAL TG SPATELS TWV LOVTI{OVOWV
aktwvoBepameiog AKTIVOBOALOV 0T BLOAOYIKA VALKA.
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B.3.2. duokég
apxég EEWTEPIKNG
aktTwobepameiog pe
PWTOVIN

B.3.3. [IpwTtoKOA M
Soowpetpiag otnv
akTwvoBepameia

MA. B.3.1.02

MA.B.3.1.03

MA. B.3.1.04

MA. B.3.1.05

MA.B.3.1.06

MA.B.3.1.07

MA.B.3.1.08

MA.B.3.2.01

MA. B.3.2.02

MA.B.3.2.03

MA.B.3.2.04

MA. B.3.2.05

MA.B.3.3.01

MA. B.3.3.02

Ba £xel katavor ot kat Ba pmopel va e@approoeL Ta LOOSPAGTIKA
mpotuna NSD, TDF, CRE.

Ba €xeL katavonoetl kat Ba umopel va EQAPUOCEL TO YPAUUIKO-
TETPAYWVIKO TIPATUTIO YLK TOV VTIOAOYLoUS NG pasloflodoyika
gvepyou 86ong

Ba pmopel va eQappdoEL T YVWOoT) Kot T KATavonaor] Tov 6TV
em{Avon TpofANUATWY IOV OXETI{OVTAL LLE TNV TPOTIOTIOM OT) TWV
OXNUATWV KEPUATLONOV TNG 560G,

Ba pmopel va cuykpivel aAAd KAl va cuVBLAGEL SLAPOPETIKG
OXMUOTA KEPUATIOUOU TNG 800NG 0 KAWIKEG EQAPUOYES
axtobepameiag

Ba pmopel va aflodoynoel, va eKTIUOEL Kal va abpoicel To
paSLoPLOAOYIKO ATIOTEAECUA OKTIVODEPATIEVTIKWV OYXNUATWY
SLoPOpPETIKOV KEpUATLONOV TNG SOOTG.

Ba elvat og B€om va aglodoynoel, va cuYKpivel, va cUVSUACEL KOl
va poTeivel peBddoug Bedtiwong tov BepameuTikol Selktn.

Ba elval og B€om va KOWVOTIOLEL PE CaPNVELA KL KaBapdTTA T
OUUTEPACHUATA TOU, TN YVWOT] KAL TO OKETTIKO 0TO 0TOI0 QUTA
BaoiCovtal kot TIg Aoyikeg mapadoxeg ota omola atnpilovral,
1000 o€ €€EISIKEUEVO OO0 Kal OE PN €EELBLKEUIEVO KOWVO

Ba £xel katavonoel kal Ba pmopel va eptypdPel kot va e€nynoet
HE ca@NVElX Kol KaBapdTtnTa TIG HOVASES, T HEYEDN Kal TIg
TAPAUETPOUG TTIOU XPNOLUOTIOLOVVTAL Yl TNV TEPLYPAPT] TWV
meSiwv wToviwy.

B €xeL KATAVONGEL TOV TPOTO A£LTOUPYIAG TWV CUCTNUATWY
Tapaywyns NG aktwofoAlag oe e@ApUOYEG  EEWTEPLKNG
aktwvobepameiag pe @wToOvVia. No UTTOpEl va TepLypaeL Kot va
enynoel pe oca@nveln Tov TPOTO Aettoupyiag TOCO Of
e€eldikevpévo 000 Kat pe eEelSIKEVEVO KOO,

Ba €xel katavonoeL kal Ba pmopel va eprypawel kot va e§nynoet
pe convela TIG katavopés 8oomg Paboug ywa Tig Sid@opeg
TEXVIKES TIOV EQPUOTOVTAL 0TNV aKTIvoBepaTeia.

Ba pmopel va Tmpoteivel ™V  kataAAnAdTEpPN TOLOTHTA
aktwofoAiag oe oxéon pe v B€om TOU OYKOU GTOXOU TIOU
TIPOKELTAL VA AKTLVOB0oAN Oel.

BOa éxeL katavonoet kal Ba pmopel va meptypaPel kat va eEnynoet
HE ca@nVeld TI§ Katavopés 86ong Baboug ywa tig Sidpopeg
TEXVIKEG TIOV EQPUOTOVTAL 6TNV aKTIvoBepaTeia.

Ba éxel katavonoel katl Ba pmopel va eENyNoeL He ca@nVeELX TA
TpEYOVTA TPWTOKOAAX SooLUETplag TNV akTvoBepateia.

Ba eival og B€on va eQAPUOCEL KAL VA UVTIOAOYIOEL/EKTIUNOEL TN
8001 o€ 0TIOLOSNTIOTE ONUEID EVTOG KATAAANAOU OLOLWUATOS KAl
e TN XP110N KATAAANAOL aViXVELTH.
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B.3.4. Ixediaoudg
Beparmeiag

B.3.5.
AktwvoBepameia pe
NAEKTPOVIX —
KAwikn xat
TIPOKTLKY)
Soopetpia

B.3.6.
Bpaxvbepameia

MA. B.3.3.03

MA. B.3.3.04

MA. B.3.3.05

MA. B.3.4.01

MA. B.3.4.02

MA. B.3.4.03

MA. B.3.4.04

MA. B.3.4.05

MA. B.3.4.06

MA.B.3.5.01

MA. B.3.5.02

MA. B.3.5.03

MA. B.3.5.04

MA.B.3.6.01

MA. B.3.6.02

Ba eivat og B£om va e@apuooeL TPWTOKOA X Yia TN fabuovounon
€VOG S0OLUETPOL Yl TN pETPNON NG 800NG O E€PUPUOYES
aktwvobepameiag

Ba eivat og B¢om va avayvwpioel To KATAAANAGTEPO TTPWTOKOAAOD
Soouetpiag oty aktvobepameio avdAoya e TIG SLKOTAGELS KL
NV OO TNTA TNG 8£0UNG aKTivoBoAiag.

Ba elval oe Béon va Tpotelvel KATAAANAx SooipeTpa yla Tov
TIATPT] SOGLUETPLKO EAEYX0 EVOG GUYXPOVOU AKTIVOOEPATIEVTIKOV
OUOTHHATOG

Ba yvwpilel kat Ba pmopsl va eEnynoel pe oca@nvela T
Swadikaoia  oxediaopoy g  Beparmeiog oAAG kAl TIS
TAPAUETPOVG TIOV TIPETEL VA AapavovTot uTtoym.

Ba elvar oe Béon va OUYKPIVEL KOl VA aVOAVEL TAGvVQ
aktwobepameiag

Ba elvar og B€om va meprypdel T Stadkacia kaboplopol g
860MG 0TOV 0YKO-GTOXO.

B yvwpilel kal Ba pmopel va tepLypaeL Le ca@rvelx tnv Evvola
TWV LOTOYPAUUATWY GYKOU §O0TG TTOU PN GLUOTIOLOVVTAL YL TNV
EKTIUNOT TWV AKTLVOOEPATIEVTIKWOV TIAGV®WV

Ba umopel va ocuykpivel Slapopetikd mAava aktvoBepameiag, va
meptypayel ) Sadikacia kabopiopov ™G §60omg oTOV OYKO-
oTtoXO0.

Ba yvwpilet kat Bo pmopel va eENynoeL e Ca@VELA TN XP1 0T TWV
eopowwtwv CT kot MRI otnv aktivobepameio.

Ba yvwpilel kot B meprypdPel kat va eEnynoeL Pe ca@NVELR TIG
Baowkég apyég Tiow amd TN Xpron TwV NAEKTPOVIWV otV
aktwobepameia.

Ba £xel katavonoel, Ba pmopel va Sakpivel kal va eEnynoeL pe
ca@nvela v katavoun §oong Paboug Twv nAekTpoviwy oTo
vepo.

Ba yvwpilel kat Ba pmopel utodoyioel TN BEATIOTN EVEPYELX TNG
Sd¢oung nAektpoviwv avdloya pe to BdBog Tou OGykou TOU
UTIOKELVTOL G aKTIVOBEpaTELQL.

Ba Swakpivel To d@eAOG amd TN XproN MAEKTPOVIWV yla TNV
xoprjynon g Ogpamevtikiic 86omg axktwofolias kot va
TIPOTEIVEL OE TIOLEG KAWVIKEG TEPITTWOELS TPETEL VX
XPNOLUOTIOLOVVTAL NAEKTPOVIA EVAVTL TWV PWTOVIWV.

Ba pmopel va TeplypaPel kaL va €ENYNOEL HE CAPNVELX OE
€€el8LKEVPEVO KaL U] KOLVO TNV TEYXVIKT TNG BpaxuBepameiag, tnv
TEXVOAOYLKI] TNG BACT] KAL TIS EQAPUOYES TNG.

Ba pmopel va TepypaPel kat va €ENYNOEL HE COU@PNVELX TN
Stadikaoio BabBuovounong kot SOCLUETPIKOY XOPAKTNPLOUOV
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B.3.7. Néeg Texvikég

B.3.8. latpko pépog

MA. B.3.6.03

MA. B.3.6.04

MA.B.3.7.01

MA.B.3.7.02

MA.B.3.7.03

MA. B.3.8.01

MA. B.3.8.02

TWV  PASIEVEPYWV TNYWV TOU  XPNOLUOTOLOVVTAL 01N
Bpaxvbepameia.

Ba pmopel va TeptypaPel kal va eENYNoEL HE COPVELX TN
Sladikaoia oxedlaopov pog Bpayvbepameiag,.

Ba elvat og BEom va aELloA0YTOEL KaL VA EENYNOEL UE CUPTVELX TLG
Slopopés petald ™G €EWTEPIKNG aKTVOOEpaTEiRG Kal NG
Bpaxvbepameiag.

Ba  Sabétel  TIpOYWPNUEVEG  YVWOELS  OTIS  OUYXPOVES
aktwvobepamevtikég TexvikéG IMRT, VMAT kot IGRT. EmutAgov 6a
pumopel va meplypdPel Kot va eEnynoel pE ocaA@NVELRL OF
€EEIBIKEVIEVO KOl U1 KOWO TIG QKTIVODEPATIEVTIKEG TEXVIKEG
IMRT, VMAT xoat IGRT.

Ba pmopel va TeplypaPel kal va €ENYNOEL LE CAPNVELX OE
€€elOIKEVIEVO KL U1 KOO TNV TEXVIKN TNG XLTEPEOTAKTIKIG
AKTIVOXELPOVPYIKNG — AKTIVOBEpaTIEiNC.

Ba pmopel va mpoTteivel kat va oot piel o€ e&eldikevpgvo kat
Un  KOWO TX  O0@EAN amd TNV €@apuoyn NG  Kabe
QAKTIVODEPATIEVTIKIG TEXVIKTG.

Ba €xel katavonoel kot Ba pmopel va mePLypaWPEL TIG YEVIKEG
apyes TG TaBoAoyoavatopiag Tov kapkivou.

Ba pmopel va eENynoeL, va CUYKPLVEL KOL VO EQAPUOCEL TEXVIKES
aktwvobepameiag  avdAoya pe T TTHBOAOYOQVOATOMIKG
XAPAKTNPLOTIKA TOU KAOE KAPKIVIKOU OYKOUL.
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B.4. ®YXIKEXZ APXEX & IATPIKEX E®PAPMOTEX MH - IONTIZOYXQN AKTINOBOAIQN

B.4.1: IIEPIEXOMENO

MabnoLlako

Mepiexopevo Amotédsopa (No.)

YToevotta

B.4.1.
Ymépnyot

B.4.2.
Amewkévion
Mayvntiko¥
ZUVTOVIOUOY

Baowkég Apyxés, AAAnAemiSpaon pe toug totovg, IMapaywynq xat
avixvevon, MéBodol amewoviong Ymepnxoypagia Doppler,
IMowdtta ewdvag kal TtexVikd o@dApata (artefacts), Biodoywkda
Amotedéopata, [Tootikds EAsyyog, KAvikég e@appoye.

Baowkég apxés poayvntikow ocuvtoviopol. EmiSpacn poayvntikov
TeS{WV GTOVG TTUPTVES, ATIEIKOVLOT TIUKVOTITOS TTUPT VWV LEPOYAVOU
KoL XpOVoU amoSIEYEPOEWS TOU SPIN-TIAEYUATOS, PACUATOOKOTI X
NMR.

Baowkég apyxés ameikovions (kekAwpéva media, spin-echo, gradient

MA.B.4.1.01
MA.B.4.1.02
MA.B.4.1.03
MA.B.4.2.01
MA. B.4.2.02
MA. B.4.2.03
MA. B.4.2.04

echo, 2D kot 3D texvikés).

Ameicovion kol TopApeTpol amd TI§ oToleg efaptdtal o AdYyog
onpatog mpog B0pufo, TOLOTIKN AVAAVOT) ELKOVAS.

Texvikd opdaApata (artifacts).

Moyt ayyeloypaeia (Baowés apxés, texvikés 2D vs 3D, TONE,
magnetization transfer, phase contrast, MIP kot black blood
angiography).

In-vivo paryvn Tk gaopatookoTio (TpwTovia, @wo@opos-31, KAT.).

daopaTooKOTIKY amewkovion (spectroscopic imaging), fast spin kot
gradient echo, Aertoupywco MRI (functional MRI).

Ymeptayeieg texvikég amewkovions (real time MRI)-echo planar
imaging kot payvntikn ote@avioypa@io.
Acdlela, Tpootacio amd MRI.
B.4.3. Lasers MA. B.4.3.01
MA. B.4.3.02

MA. B.4.3.03

duowkés apyeg mapaywyns aktwvofoliag laser, texvoloyia laser
Blolatpikwv e@appoywv, ocuykekpluéves Statdéels laser atpikng,
unxaviopol cAANAemiSpacng akTvoPoAlag laser Kot LOTWV, LATPLKES
EPAPUOYEG, SooLUETPla Kal AGQAAELO. APYES PWTOSUVALLKTG.

B.4.2: MAOHXIAKA ATIOTEAEEMATA

YTmoevotnta MaOnolaka Attotedéopata (MA)

No. Meprypagn
Me TtV 0AOKAT|PWOT) TNG UTIOEVOTITAS O (POLTNTNG:

B.4.1. Ymépnyot MA. B.4.1.01 Ba eival o B¢om va TEPLYpAPEL Kot va EENYNOEL UE OCAPNVELX TIG
Baowkég apxég mou SLEMOLVY TNV TTOPAYWYN KAl aviyvevom Twv
VUTIEPTIX WV.
MA. B.4.1.02 Ba £xeL TAN PN Yvwon kat Oa eivat ag O€on va eENYNOEL e ca@IVELR
o€ eEESIKEVUEVO KAl UN KOWO T BLOAOYIKA ATTOTEAEGUATA TWV
UTIEPTIX WV.

MA. B.4.1.03 Ba pmopel va reptypaPel kat va e@appooel Tig factkeg peBodoug

LU TPLKNG ATIELKOVLOTG LLE TT) XP1|ON) VTIEPTIXWV.
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B.4.2. Amewovion
Moayvntikov
ZUVTOVIOUOU

B.5.3. Lasers

MA. B.4.2.01

MA. B.4.2.02

MA.B.4.2.03

MA. B.4.2.04

MA. B.4.2.05

MA. B.4.3.01

MA. B.4.3.02

MA. B.4.3.03

MA. B.4.3.04

Ba £xel katavor ol Kot Oa umopel va eptypdPeL e ca@VeLd TIG
Baolkég apxég TOU SLETIOUV TO PALVOUEVO TOU HOYVITIKOU
GUVTOVIOUOV.

Ba £xeL mMANpN yvwon kat B pmopel va eENyNoel avaAuTIKA TIg
Baolkég apxé TG AmEKOVIONG UE XPTIOT TOU PALVOUEVOU TOU
LYV TIKOU GUVTOVIGUOV.

Oa yvwpilel kat Ba pmopel va e@appdoel OAEG TIG TPEXOUOES
TEXVIKEG ATIELKOVIOTG LOYVT|TIKOU GUVTOVIGHOV.

Ba yvwpile, Ba pmopel va TePLypaPEL HE CAPNVEIQ KoL Vo
£PAPUOTEL KATAAANAQ PETPA AKTLVOTIPOOTAGING KATA TN XPion
Twv cvoTnuatwyv MRI.

Ba elvar og B¢om va oflodoynoel TNV EQAPUOYN KoL TNV
QTOTEAECUATIKOTNTA TWV HETPWV AKTWOTpootaciag Kot Ba
Svvatal va mpoteivel Stadikaoieg eAtiwong Toug.

Ba €xel katavonoet kat Ba umopel va eENynoeL Ue ca@ENVELX TIG
(PUOLKEG QP ES TIAPAYWYTS TNG akTivofoAiag laser.

B yvwplilel kat Ba pmopel va e@apuooel OAeG TIG TPEXOUOES
TEXVIKEG TWV CUOTNUATWYV laser otV LaTpLK.

B yvwplilel, Ba éxel katavonoeL kat Oa eival og Bom va epappocel
KATAAANAQ PETPA AKTIVOTIPOOTAGIOG Yl TNV Ao@OAY Xpron
OLUOTNUATWYV laser GtV LATPLK).

Ba elvar og Bgom va ofloAoynosl TNV E@APUOYN KoL TNV
QMOTEAECUATIKOTNTA TWV UETPWV OKTVOTIPOOTACIOG Kot Ba
Svvatal va mpoteivel Stadikaoieg eAtiwong Toug.
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B.5. AKTINOIIPOXTAZXIA IONTIZOYZQN AKTINOBOAIQN

B.5.1: MEPIEXOMENO

Y , I , Mafnowako
TOEVOTITA gpLexOpevo Amotédeopa (No)
B.5.1. Zomua Apyég axtwvompootaciag, Nopobeoia (IAEA, EC, EBvikn). MA.B.5.1.01
Axtvorpoota MA. B.5.1.02
olag
B.5.2. Tevikr) Owpakicelg, vmoAoylopol ekbéoewv kat Sdcewv amd Tnyés | MA.B.5.2.01
Bewpnon aKTIVOBoAlXG @wTOViwY, VETPOVIWY, QOPTIOUEVWV CWUATISIWY,
KATL
B.5.3. ALXyV®OOTIKY KAl EMERBATIKN AKTIVOAOYiX MA. B.5.3.01
i\gg}ﬁnpoota IxeSaopds  epyaoctmpiov  (amaitioslg kot mapadstypa | MA. B.5.3.02
,g UTIOAOYLO OV Bwpakicewv XOPWV). Aktwvompootacia
LOTPLKES , , ; , MA. B.5.3.03
COUDLOVE epyalopévwv kat mAnBuouov. BeAtiotomoinon aktwvonpootaciog
PAPHOYES ac0evolc. Alao@Aaiion ol TnTAS. MA. B.5.3.04
Mupnvkn latpkn (Sltayvwotiki kot Ogpamevtikn) MA. B.5.3.05
Ixedaopuds  epyactnplov  (amaltioslg Kot - TopAderypa
UTIOAOYLoHOV Bwpakicewv Ywpwv Kal Tywv). AKTivoTipootacia
epyadopévwv Kat TAnBuopov. BedTiotomoinon axktwvompootaciog
acBevolc. Alaxelplon padievepywv katadoimwv. Awxc@dAion
TOLOTNTAG.
AkTtwvoBepancia (tnAedepanscia, Bpoyvdepanscia)
Ixedlaopds  epyactnpiov  (amaltioslg kKot - TopAderypa
UTIOAOYLOROU Bwpakicewv xwpwv Kal Tnywv). AKtivompootacia
epyadopévwv Kot TANBLepoU. Alac@dAion ToldTNTAS. AGPAAELR
Kol Slayelplon KAELOTWV paSIEVEPY WDV TIYWV.
B.5.4. Ixebopds  epyaoctmpiov  (amoutnoelg kaw  mapdderypa | MA. B.5.4.01
Axktwompoota UTIOAOYLOROU Bwpakicewv xwpwv Kal TNywv). AKTIvoTpootacia
, . , . , . MA. B.5.4.02
olaotig epyaldopevwy kat TANBuopoV. Alc@dAion moldotnTas. Ac@daiela
Blounyavikeg Kot Sloyelplom padtlevepywv Ty wv. MA. B.5.4.03
Kot
EPEVVITIKEG
EQAPHOYES
B.5.5. Mey£bn/opiopof, Etwtepkn Soowuétpnon, EowTtepkny | MA. B.5.5.01
Aocpétpnon Soowétpnon, EwWbikés xatnyopies epyalopévwyv, Opyavwon MA. B.5.5.02
[IpoowTikov gpyaatnpiov, [Ipwtdkoriia (EC, ANSI, ISO). T
B.5.6. T'evikd MA. B.5.6.01
g:flgvrgi, . Apyn Aettoupylag - Ztoyela Bewplag kat eAgyyov avtidpaoctipwv: | MA. B.5.6.02
paoTNPES Txaom, ameAevBépwon evEPYELNG, QAVOWTN avTiSpaon - Ta pépn
. . , , , MA. B.5.6.03
TOU avTdpaoTipa Kat o péAog tou - KikAog vetpoviov, kplown
Hala - SpacTkOTNTA Kol €Aeyxog Touv avTildpactripa - tumol | MA. B.5.6.04

AVTISPACTIPWV - 0 KUKAOG TOU TTUPNVIKOU KAUG{HoU.
0 avTI8pacT)pag w¢ TNy AKTIVOBOAL®DY

Apeon kot Seutepoyevis  aktwvofoAla-TIlpoidvta oxdong kot
evepyomoinomng-Padievepya katdAoima-Padiodoywkr| onpacio Twv
AQVOTEPW KATA TNV opoAn Asttovpyla kol og Tmepimtwon
QTUXN LOLTOG.

H ac@disia tov avtipasctipa
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B.5.7.
Padievepyela
mepBaArovtog

B.5.8.
AvtipetoTion
KOATAOTACEWY
EKTAKTNG
QAVAYKNG

B.5.2: MAOHZIAKA ATIOTEAEXMATA

MeA£Tn aTUXMUATWY, avdAvon KSUVWV-ACEAEAEl KATA TO
oxedlaopd. Exdoyn tomobeciag. [MoAAamAd @pdyuata, Qpuva o€
Ba&Bog. Texvoroywkd pétpa mpootaciag, £Aeyxog-Padiodoykn
ao@AAELa-0pYAvWoT Yo TNV QVTIHETWTILOT ATUXNHATWY. ZXESLH
£ktakG avaykns. EfomAiopoc-O poAog twv apxwv. ASeleg.
'EAgyxol.

Emmntwoelg 6to mepBaiiov kat tov TAn0vopd

OupoAn Aertovpyia. ExAvoels oto mepiBdAdov. AkTivompootacio
epyalopévwv Kot mAnBuopov-Ilepintwon QTUXN LOLTOG.
AvTieTWTILON, EMITITWOELS. AlaoTIopA 6 TNV ATUOGPALPA KAl SOCELS
otov TANBVoO.

duoikn padieveépyela epLBGAAovToG: TINYES, 08oi €kBeong, SOCELG.
TexvnT padievepyela epfaArovtog: TNYES, ool ékBeomng, SO0EL.

MA.B.5.7.01

EBvuco poypappa eEAEYY0oU padleveépyelag TepLBAAAOVTOG.

Tx€610  QUTIHETOTIONG £KTAKTNG QVvAykng uHe padioioywko | MA.B.5.8.01

mapdyovta (yevikd, XBPII, eocwtepwcd). PadioAoyud/mupnvikd
atuynuata. ZuoTHaTa £YKalpng eldoToinong.

YToevotnta Mafnolaka ATtoteAéopata (MA)
No. Meprypagn)
Me Vv 0A0KAT|pwOT) TNG UTIOEVOTNTAS O (POLTNTNG:
B.5.1. Yvotnua MA.B.5.1.01 B yvwpilel kat Ba pmopel va TeEPLypAPEl avaAUTIKA KOl ME
Aktwompootaaoiag ca@Nvelr TI§ PaCIKEG apxXEC GKTIVOTPOOTACING KoL va TIS
E£PAPUOTEL TNV KAOTIEPIVT TIPAKTLKT).

MA. B.5.1.02 B éxel katavonoel kat Ba pmopel va e@appolel TG Baoikeg
amaLTNoELS TG vopoBeoiag yia T opbn Aettoupyla epyactnpiwv
OTIOV XpTMoLOTIoOVVTAL LOVTI{OVGES aKTIVOBOALES

B.5.2.T'evikn MA.B.5.2.01 B €xel katavonoel kot Ba elvar oe Bgomn va e@apudlel Toug

Bewpnon QTALTOVHEVOUG (POPUAALOHOVG YL TOV UTIOAOYLOUO ekBEcewv,
500ewv KAl amaTovPeVWV Bwpakicewv.

B.5.3. MA. B.5.3.01 Ba £xeL katavonoeL Kot Oa puopel va eQapproleL TIG ATIALTY OELS TTOU

Aktwompootaacia aQOPOVY OTOV OXESLAOUS EPYNOTNPIWY LATPLIKWV EQAPUOYWV

oTIg LALTPLKEG TMYWV akTvofoAiag kal TNV KATAAANAT BwpAaKlon TV XWpwv

EQPAPUOYES TOUG.

MA. B.5.3.02 B umopel va e@appolel  KatdAANAa  pETPA Yl TNV
aktwoTtpootacia epyalopévwv, TANOVOHOY kat acBevwv. Oa
umopel va a&loAoyel Ta HETPO AKTIVOTIPOOTAGIAG KL VO TIPOTEIVEL
TPOTOUG Yla T BEATIOTOTOIN OT) TOUG.

MA. B.5.3.03 B yvwpilel kot Ba pmopel va e@appolel KatdAAnAa cuoTHuaTo

Slac@aiiong TOLOTNTAG o€ 0PYQVLIOHOUG 61OV
TPAYHOTOTIOLOVVTL LaTPKEG ekBEoelg. Oa eival o B€on va
a&lodoyel Ta VELETAPEVA TIPOYPAUUATA SLUGPAALOTG TIOLOTI TS
KoL vaL TipOTEIVEL TPOTIOUG BEATIWOTG TOUG,.
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B.5.4.

Axtwompootacia
OTIS Plopn)XaviKeg

Kot

EPEVVNTIKES

EQAPHOYES

B.5.5. Aocwpétpnon
[IpoowTikov

B.5.6.

[Mupnvikol

avTISpaaTNPES

B.5.7.

Padievepyela
mepBAAArovTtog

B.5.8.

AvtipetoTion
KATAOTACEWY
EKTOKTNG AVAYKNG

MA. B.5.3.04

MA. B.5.3.05

MA. B.5.4.01

MA. B.5.4.02

MA. B.5.4.03

MA. B.5.5.01

MA. B.5.5.02

MA. B.5.6.01

MA. B.5.6.02

MA. B.5.6.03

MA. B.5.6.04

MA.B.5.7.01

MA. B.5.8.01

Ba pmopel va Swayxewpiletal Ta padlevepyd KATAAOLTA TIOU
TIPOKVTITOUV aTtd TI§ TIpakTikéS [Tupnviknig latpkng. Oa pmopel va
Slekdyel  PETPNOEIG  TNG  EVEPYOTNTAG TWV  PASIEVEPYWV
Katadoimwy, va  Slevepyel UTOAOYIOHOUG TNG  OKTLVIKIG
eMB&puVONG OV TIPOKVTITOVV AT AUTA TOGO GE EMAYYEAUATIKA
eKTIOEEVOUG 600 KaL OToV Kowo TANBuopd Koatd Tnv
aToSEGLEVONG TOUG.

B yvwpilel kat Oa eival oe B€om va Stayelpiletal pe ao@IAel TG
PASLEVEPYEG TINYES TIOV XPT)OLUOTIOLOVVTAL OTLG LATPLKES EKOETELG.

Ba £xeL katavonoeL kot Oa puopel va e@aproleL TIG ATIALITH OELS TTOU
a@opovy oTov oXeSlacud epyaoTtnpiwv  PBlounyavikwv Kol
EPEVVNTIKWV EQAPLOY®V TINY®OV AKTVOROALXG Kot TNV KATAAANAN
BwpPAKLON TWV XWPWV TOUG.

Ba pmopei va aflodoyel kot va e@approlel KatdAANAa HETPA YIX TV
aktwoTipootacia epyalopévwv kat mAnBuopov. Qo pmopel va
SLeEdyel LETPNOELS KAl UTIOAOYLOUOUG TNG OKTWVIKNG EMLBApuvong
Twv epyalopévwv Kal Tou TANBUoHOU amd Blounyavikég Kot
EPEVVNTIKES EQAPHOYES LOVTL{OVG WV AKTLVOBOALWV

Ba pmopel va e@apudlel kat va aflodoyel KatdAAnAa cuoTHATA
Slo@aiiong TOLOTNTAG o€ 0pYQVLIOHOVG 61OV
TPAYHOTOTIOLOVVTAL EKBETELS YO BLOUNYAVIKOUG 1] EPEVVNTIKOUG
OKOTIOUG.

B yvwpllel, Ba €xel katavonoel xat Ba pmopel va eEnynoet pe
ca@Nvelr Ta PeYEBN Tou Xpnolpomolovvtal 6To TAAIGLO TNG
S00LUETPNONG TOV TIPOCWTILKOV.

B yvwpilel kot Ba pmopel va TEPLypAPEL OVOAUTIKA TIG
Sladikaoieg EEWTEPIKNG KAL ECWTEPLKIG SOGLUETPTOTG.

Ba pmopel va mePLypaPEL avaAUTIKG KAl HE CAPTVELX TV apXT
AELTOVPYIAG TWV TTUPNVIKWV AVTISPACTPWY

B €xel katavonoel kot Ba pmopel va e&nynoel €vvoleg mov
oxeTllovTal pE Tn AELTOUPYlXt KAl TN XPNON TWV TUPTVIKOV
QAVTISPACTIPWV WG TINYESG AKTVOB0ALWV.

B yvwpilel kat Ba pmopel va eEnynoel e ca@nvela Bépata Tov
AQOPOVY 0TI EMMTWOES TNG AEITOUPYIRS TWV TUPNVIK®OV
avTISpacTipwVv 6To TEPRAAAOV Kat Tov TANBuouo.

Ba pmopel va eEnynoet kot va avadoel Bpata ou oxeTifovTal pHe
NV ao@aA] AELTOUPYIN TWV TUPNVIK®OV avTdpacTtipwy. Oa
umopel va eptypaPel pe ca@nvelx oto eupl KOO To LETPA TTOU
TPETEL va AapuBAvovTal o€ TEPITITWOT EKTAKTNG AVAYKTG.

B yvwpilel kat O pmopel va TepLy paPeL avaAUTIKA TIG TINYES, TIG
08006 €kBeong Kat TIG SOCELG TIOU APOPOVV OTN PUOLKT Kal TNV
Texvn T padievépyela tepL3dAAovTtog.

B umopel va meplypael kal va eEnynoel oe un e€elSikevpuévo
Koo Ta Baocika pépn kat Tig Spdoels ov mephapudvovtal 6To
OX£810  QVTIHETOTIONG  EKTAKTNG OVAYKNG HE PASLOAOYIKO
Tapayovta. Oa yvwpilel Ta TUPNVIKA OTUXTHOTA TIOU EXOUV
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oupBel oto MapeAB6v oe maykdopo eminedo kat Oa pmopel va
TEPLYpaPeL Ta altia Tov 081 ynoav o kabe Eva amd AUTA.

EPTAXTHPIAKEZ AXKHZEIYX B EEAMHNOY

B. L

B. Il

B. III.

B.1V.

B.V.

B. VL.

wNRE

AkTwvompootacia

1. BaBupovoumnomn aviyveuTtwy — HETPTTWV UE EQAPHOYT OTNV aKTIvoBepaTeia

2. YmoAoylouds 860wV 0pyavmwy Kal evepyous 600G aTnV aKTivoloyia

3. MeAéteg  QKTWVOTIPOOTAGIAG (aKTWVOSyVWOTIKY,  TUPMVIKNY L TPIKTY,
aktwobBepameia) - Aoknoels emi yaptov.

AkTwvoOsparnsia

1. Tpopukog Emrayvvtig

2. ZIxeSlaopog Ogpatmelag

Mupnvik latpikn

1. TlowoTikdg €Aeyx0G Y — camera

2. Hot-cells
3. RIA
AKTWVOSLAYVWOTIKY)

1. TlowoTtkog EAeyyog Auxviag akTivwv-X Kot CUGTNHATWY ATOTUTIWOTG EIKOVAS.

2. ¥neuakol aviyveuTtég

dvuokn un VTI{OVoWV AKTIVOBOALWY

Epyaotnplaxn efdoknon pe moApkd lasers vmepwdous kat vTEPLOPOL PWTOG Kot
BlolaTplkeg E@APUOYES TOUG.

Padievépyera MeppdAiovtog

Padovio
@acpatookoTia - a
AVTIHETOTILON TIEPLOTATIKWV EKTAKTNG AVAYKNG

B. VII. Em8pdaosig - AkTivompootacia un 1ovti{ouvomv akTivoBoAlmv

1. MeTpnoeLls TV U LoVI{OVO WV AKTVOROALWY
2. Kwnt) miepwvia
3. Baoelg

EIAIKEZ AIAAEZEIX

Nougibhwh e

[Mupnvikn Evépyela: Néeg eapuoyég

AxtwoBolia kat kimon

MetpoAoyia LovTI{ouoWV AKTIVOBOALWV

Eykataotdoelg Stoxeiplons Kot pUAXENG pasdlevepy®V KATaAoimwy
Meta@opd padlevepywv VAKWV

To atOymua tou Chernobyl kal oL cuvéEmELEG TOV

Opyavwon kat peBodoroyia Epguvag
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EZETAXEIYX KAI AZIOAOT'HXH METAIITYXIAKQN ®OITHTQN

To exmaldevtiko £pyo KGOe akadnuaikov £touvg SlapBpwvetal oe Vo (2) eEdunva oTovdwy, TO
XEWLEPWVO KAl TO £apVO, £KAOTO €K Twv omolwv Teplhapfavel dekatpeis (13) eBdopadeg
SidaokaAiag, dvo (2) eBSopades mpoetolpaociog kat Tpets (3) efdopades eEetaoewv. Ta pabnuata
TOU YElEPVOU Kol gapvol) e€aunvou eEeTAlOVTAL EMAVOANTITIKWG KATA TNV TEPiodo Tou
Yentepfplov.

H mapakoAoBnon Twv padnudtwv/epyactnplov KAT. Vol UTTOXPEWTIKN.

Y& MEPITTWON KWAUUATOS SleEaywyng pabrjpuatog mpofALmetal  avamAnpwaor) Tov. H nuepounvia
KAL) WP AVATIAPWOTG AVAPTWVTAL TNV LoTOoGEASa Tov ATIME 1d-A.

Y& Mep(MTWOT OV TO TOGOGTO ATOUCLWV VOGS ottt Eemepvd 1o 20% ava pabnpa /11 6To cUvoAo
TV pabnpatwy, tibetal Bepa Staypagng tou. To ev Adyw BEpa e€etaletar and ™ ZE, n omola
yvwpodotel oxetika oty EIZ.

H a&loAdynon TV HETATITUXLHKWOV QOLTNTWY KAl 1) EMIS00T TOUG 6TA HABTUATA TTOU LTTOXPEOVVTAL
va mapakoAovBnocovv oto mAaiolo tov AIIME mpaypatomoleital oto TéAog kabe faunvou e
YPOTITEG €EETAOELS 1)/KAL UE EKTIOVNOT £pyacilwV kab’ 0An T Sidpkelx Touv egaunvov. O TpoTOG
a&loAdynong opiletal amd toug Si8dokovtes kGbe pabnuartos. H BabuoAdynon yivetar oty
KAlpaka 1-10. H BaBuoioyia twv pabnudtwv katatifetal ot pappateia tov AAIIME evtog
elkoot (20) nuepwv amo ™ AN ¢ eEeTAOTIKNG TIEPLOSOU.

['a v amoktnon AME k&Be peTamTUXLAKOG POLTNTIAG OQEIAEL VA TIapakoAouBn oeL Kat va eEeTAOTEL
ETILITUY WG GTO CUVOAO TWV TIPOCPEPOUEVWV HAONUATWY TOV AIIME Kol v EKTIOVI|GEL LETATITUYLOKT
SumAwpatikn epyacia, ouykevtpwvovtag eveviivta (90) ECTS.

EQv PETATTUXLAKOG @OLTNTNG ATMOTUXEL OTNV €EETAOT HAONUATOG 1) HAONUATWY, OVTWS WOTE
ovppwva pe 6co opifovtal otov Kavoviopd Metamtuxlakwy IZmouvdwv Bewpeltal ot ev €xel
OAOKATPWOEL ETIITUXWG TO TPOYPAUUA, EEETALETL VOTEPA ATIO AITNON TOV, ATO TPLUEAT] ETILTPOT)
ueAwv AEI twv Zuvepyaldpevwy Tunpatwv/IxoAwy, Ta HEAT NG oTIolag EXouVv To (810 1] CUVAPES
avtikeipevo pe to eetalopevo padnua kat opi¢ovtat amd tnv EIMX. Ao v emitpom e€atpeital o
VTELOLVVOG NG €EETAON G SLIBACKWYV .

Zto tpito €&aunvo tovu Ipoypapupatog TPoPAETETAL 1] EKTTOVOT UETATITUXLAKNG SITAWUATIKNG
epyaoiag. H Zuvtoviotikr Emitpom), Votepa amd aitnomn Tov vmoPm@iov otny omola avaypa@etal
0 TIPOTELVOUEVOG TITAOG TNG SIMAWUATIKN G EPYACING, O TIPOTEVOUEVOG ETPAETWVY KL ETILOUVATITETAL
mepAnyYm ¢ mpoTEVOUEVNS Epyaciag, opilel TOV eMPBAETOVTA AUTNG KAl CUYKPOTEL TNV TPLUEAN
€CETAOTIKN EMITPOT Yl TNV £YKpPLoM TNG epyaociag, éva amd ta péAN G omoiag elval kat o
EMPAETWV.

0 emBAETWV TNG LETATITUXLAKNG SIMAWUATIKNG epyaciog eivat S18dokwv oto AIIME kot pmopei va
elvat pérog AEI Opotiwog Kabnyntig 1 agummpetioag. O emPAEMwY NG METATTUXLOKNG
StmAwpatikig epyaciog eivar dibaokwv oto AIIMXE kot pmopel va eivar puédog AEI twv
ovvepyaldpevwy Tunuatwyv 1 epeuvntig/Si8dokwyv amo to EBviké Kévipo duoikwv Emiompmyv
«AnpoxpLtogy» 1 v EAAnvikn Emitpom Atopkng Evépyelag (ap. 13A,N. 4310/2014).

Q¢ HEAN TG TPLUEAOVG EEETACTIKNG EMTPOTING UTOPOVV VA 0plaTolV oL Sibdokovteg Tou AIIME,
KATOXOL SIBAKTOPIKOU SITADUATOG UE CUVAPES YVWOTIKO AVTIKE(UEVO e auTd Tov TIpoypapupatog
MeTamTuylak®wy ZTovdwv.

To avTIKe(EVO TNG LETATITUXLAKNG SITAWUATIKNG EPYACIAG TIPETIEL VX £XEL EPEVVNTIKO XUPAKTIPX
KoL va glvat TpwTOTUTO.

Amapaitntn TpolTo0eoT Y TNV Evapén eKTTOVNONG TNG SIMAWUATIKNG epyaciag eivat 1 eTITUXNG
EKTIAN|PWOT) OAWYV TWV VTIOXPEWCEWY TOU POLTNTY 6To A’ kat B’ e€aunvo.

H yAwooa ouyypa@ng TG LETATITUXLOKN G SITAWUATIKNG EPYATLOG UTTOPEL Vo lval 1) EAANVIKN 1} /KoL
N ayyAwn. H petantuyakny Stmlwpatikn epyacia mpemel va mapadidetal ypappuevn pe H/Y kot
EKTUTIWUEVT] 0T ULA TIAEVPA TNG GEAIBAG, 08 KAATG TTOLOTNTAS AEUKO XapTi peyeBoug A4, e tkava
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TEPLOWPLA GE OAES TIG TAEVPEG KL PE SLAGTIYXO KUPILWGS KEWWEVOU 1,5 EVW TWV UTTOCNUELWOEWY (1] TWV
ONUEWOEWV TEAOUG) Hovo. T T umoonpelwoel (1] ONUELWOELS TEAOUG) CUVIOTATAL 1)
XpNoLuoTomon ¢ (810G YPAUUATOGELPAG AAAX UIKPOTEPOL HEYEOOUG XAPAKTNPWY ATIO OTL GTO
Kuplwg Keipevo.

I'la Toug TiITAOUG KEQAAXIWY, VTTOKEPAAQIWY KoL €8a@iwV UTOPEL VA XPTCLUOTIOLEITAL SLOUPOPETIKY
YPOUUATOOELPA ATTO QUTY TOV KUPLwG KeWPEVOL. Tevikd, 1) pop@n NG epyacioag mpemeL va elvat ALT).
TV teAikn popen G N SimAwpatikn koatatiBetar PifAlodetnuévn oe eviaio ToOpo. Zto
eEwPLALO/oeAiba TiTAOV NG epyaciog TIPETEL VA TIEPLEXOVTAL KATA GELPA EK TWV AV® TIPOG TA KATW:
0 AoydTuToG Tou ISpUpatog Kat TG ZxoAns/Tunua 6To 0Toi0 TPAYUATOTIOLEITHL 1) SITAWUATIKN
epyacia, o titdog tou AIIME «latpikny Puoikn - AKTWOQUOIKI», 0 TITAOG TNG gpyaciag, To
OVOUATETWVULO TOU UETATITUXLAKOV (POLTNTI], TO OVOUA ToU £MIPBAETOVTA KABWS KAl T OVOUATX
TWV HEAWV TNG EEETACTIKTG ETLTPOTNG KAL 0 XPOVOG KatdBeon ¢ ™G. To péyefog TG UETATITUXLOKNS
ePyaciag EVATIOKELTAL GTNV KPILOT) TOU (POLTNTI) OE CUVEPYATia UE TOV EMIPBAETOVTA KoL oXETIETOL PE
TIG ATALTAOELS Kol TIS WBLTePOTNTES TOU BEpaTog. AflodoyelTtal TTEPLOGOTEPO 1) EMIGTNUOVIKT)
TANPOTNTA TG Epyaciag Tapd To peyedag s kabavtd. Evéeikvutal éva péyebog amod 50 péxpt 150
oeAibeg, oupumepAapUBavOUEVWVY TWV TUXOV TTAPAPTHUATWY, TG BLBALOYpapiag, TwV TIVAKWY Kal
SLAYpAUHATWV KATL, XWPIG TA OpLa AUTA Vo EIVAL TIEPLOPLOTIKA.

[a va eykplBel 1 epyacia 0 @oLTNTNAG O@EAEL va TNV UTOOTNPIEEL EVOTILOV TNG €EETACTIKNG
ETILITPOTING GE AVOLKTI) GLVESpIaL.

H BaduoAdynon yivetat otnv kiipaxa 1-10.

Ol PETATTUXIOKEG SIMAWUATIKEG €PYyATieg €@OoOV eykplBolv amd TNV €EETAOTIKN EMITPOTY),
avaptwvtal otov Sladiktvakd Tomo ™G latpukng ZxoAng.

Emiong, yivetal nAektpovikny katdbeon ¢ SIMAWUATIKNG epyaciag oto ¥Ynelakd Amobetplo
"TIEPTAMOZ", cOp@wVa UE TIG ATTOPATELS TNG ZUYKANTOU Tov EKIIA.

YIIOXPEQZXEIX KAI AIKAIOMATA METAIITYXIAKQN ®OITHTQN

1. Ot petamtuylakol @oItnTEG £X0UV OAX TA SIKALWUATH KAL TI§ TIAPOXEG IOV TIPOPAETOVTAL YL
TOUG POLTNTEG TOU A" KUKAOU 0TIOUSWV (KAPTA GITIONG, (POLTNTIKO ELGLTIPLO, HELWHEVA €508
OUUUETOXNG OE OPLOUEVEG TOAITIOTIKEG KOl YUXAYWYIKEG €KONAWOEL, ACEPAALON HEOW
[Mavemotnuiov) MANV TOL SIKALWUATOG TAPOXNG SWPEAV SIEAKTIKWV OLYYPAUUATWY. To
ISpupa voypeovTal va EACQAAICEL GTOUG POLTNTEG HE avammplo 17/Kal ESIKEG aAVAYKES
TPOOPACILOTNTA OTA TTPOTEWVOUEVA CUYYPAUUATA KAl TN SIbaoKoAla.

2. Ou petamtuylakol @oltnTéG KAAOUVTAL VO CUMMETEXOUV KAl Vo TapakoAovBolv cepwvapla
EPELVNTIKWOV opddwv, culnmoels BLBALOYPAPIKNG EVIUEPWOTG, ETMOKEYPELS £PYATTNPIWY,
oLVESPLO/MUEPISES E YVWOTIKO aVTIKEILEVO oUVa@PES pe auTd Tov ATIME, SlaA€gels 1| GAAeg
EMOTNUOVIKES eEKENAWOELG Tou ATIME k.q.

3. Twtov ortntn/TpLa tov AIIME IP-A pe tov vymAdtepo uéco dpo Babuoroyiag ota pabrpata
Twv 6V0 TPpWTWV efaunvwy (o€ epimtwon wofabuiag pe To peyaAvtepo Babuod oto pabnua
™m¢ duowkng g Mupnvikng latpikng) mpoBAémetal vtotpo@ia (on pe Ta SISAKTPA KAl TWV
TPLOV EEaUMVWY, EQO0OV aUTA Sev EeTTEPVOVV TO GUVOALKO 00 Twv 2.000 gvpw, 6TO TTAAIOL0
Tov «Bpaeiov eig pvnun Kabnynt Xapdiaumouv Ilpouvkdxn», WSput) touv Epyactnpiov
latpikng Puowng g latpwkng ZxoAng tou EKIA kat touv AINIMI «latpikny Puokny -
AxTwvo@uokn» to 1994.

4. H EIZ, petd v ewonynon g ZE, Svvatal va amo@acioel ™ Slaypa@n HETATTUXIXKWOV
POLTNTWV:

- €avumepPoLV TO AVWTATO OPLO ATIOVCLWV
- EQV £(OUV ATOTUXEL 0TNV £EETAON UABUATOG 1] LABNUATWY KAl SEV £XOUV OAOKANPWOEL
ETILTUX WG TO TIPOYPAULUQ,
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10.

- eav umepfouv TN pEYlo Xpovikn Slapkelx @oltmong oto AIIME, 0Twg opiletal otov
mapovta Kavovioud,

- €qv &youv TTapafLacel TIG KelUeVES SLATAEELS OGOV APOPE TNV AVTLUETWTILON TIELOAPY KWV
TAPATITWUATWY AT TA appodia TelBapykd ‘Opyava,

- QUTOSIKALX KATOTILV ALTNOEWS TWV PETATITUXLOKWV POLTN TV,

- €}V UTIOTIECOUV O€ TAPATTWHUA TIOV EUTITITEL 0TO SIKALO TEPL TIVEVUATIKNG LSLoKTNGlOG
(N.2121/93) xatd ™ ovyypa@n TwV TPOoPRAETOUEVWV EPYACLOV TOUG,

- &hv bev katafdAdovv To pofAemouEVo TEAOG oiTnoNG.

AmaAAdooovtal amo Ta TEAN @oltnong ot @oltnteg Tou AIIME [P-A, Twv 0TolwY TO ATOUKO
ewoodnua, e@doov Sabétouv (Slo €06, KAl TO OlKoyevelakd Slabéoipuo 10odvvauo
eloodnua dev vmepPaivouv AUTOTEAWG, TO UEV ATOUIKO TO eKaTd Tolg ekatd (100%), to S¢
owoyevelako to gfSopnvta tolg ekato (70%) tou eBvikov Sidpecov Stabéoipov loodvvapov
€loodNUATOG, cUUPWVA PE T TALOV TpOcE@aTa KAOe @opd Snuocievpéva otolyelo NG
EAMnvikn g Ztatiotikng Apxng (EA.ZTAT.). H amaAdayn auth TapEXETAL Yo T CUUUETOXT) OE
éva povo AIIME. e kaBe meplmTwon, oL AMAAAAGGOUEVOL OLTNTEG SeV ETTEPVOVV TO TTOGOGTO
Tov TpLavTa tolg ekatd (30%) Tou GUVOAIKOU aplBUOY TWV POLTNTWV TOVU ELGAYOVTAL GTO
ATIMX Id-A. Av ot Sikalovxol umepfaivouv To TOG0GTO TOU TporyoUpevoy edagiov,
EMAEYOVTAL UE OEPA KATATAENG EEKIVOVTASG ATtO aUTOUG TIOU £XOUV TO ULKPOTEPO ELCOSM U
(apBpo 35, map. 2, N.4485/17).

Yto TéAog kABe efaunvou TpaypatoTmoleital afloAdynorn kabe pabnpatog kot KAbe
S18G0KOVTOG AT TOUG UETATITUXLAKOVG oltnTéC. Ta amoteAéopata TG afloAdynons twv
POLTNTWV 0060V  a@opd TO OUVOAO Tov MetamtuylakoV IIpoypaUUATOS KOl TWV
SpACTNPLOTATWY TOU AVAPTWVTAL GTNV LOTOGEAISA TOV TIPOYPAUUATOG,.

H kxaBopoAdynon yivetal oto mAaiolo g Zuvédevons tng latpikng ZxoAng mapovasia Tov
[Ipoédpov tng latpikng LxoAng.

AlmAwpa MeTATTUXLAK®V ZTOVS®WV SEV ATIOVEUETAL GE POLTNTN TOV OTO(OV 0 TITAOG OTIOVSWV
TPWTOV KUKAOU amd (Spupa TG aAAoSamnig Sev €xel avayvwploTel amd To ALETILOTNHOVIKO
Opyaviopd Avayvwplong TitAwv Akadnuaikwv kat [IAnpo@opnong (A.0.A.T.A.IL.), cOp@wva pe
10 v. 3328/2005 (A’ 80).

O peTamTuxLlaKol OoLTNTEG UTTOPOVY va aLTnBovV TNV £k600M TTAPAPTHLATOG SUTAMUATOS.

['wa ) ovppetoxm toug oto ATIMEZIP-A ot petamtuylakol ot Tég KatafaAAovy TEAN @oitnong
IOV AVEPXOVTaL 0TO 060 Twv 2.000 evpw Ta 0Tl aAvTIoTOLKOVY 0€ 750 gVPW yla KaBéva oo
T §Yo mpwTa eEaunva kat oe 500 VP yla TO TPITO EEAUNVO TTOV AVTIOTOLXEL GTNV EKTIOVNOT
™m¢ SimAwpatikn epyaciag. Ta TEAN @oltnong katafdAdovtal otnyv apyn kKabe eEaunvou.
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OBJECT - PURPOSE

The purpose of the Interuniversity Program for Postgraduate Studies in “Medical Physics -
Radiation Physics” (IPPS MP-RP) is to provide a high level of postgraduate education in the scientific
field of Medical Physics — Radiation Physics.

The IPPS MP-RP leads to the award of a Master’s Degree (MSc) in “Medical Physics - Radiation
Physics”, after the full and successful completion of studies based on the relevant program of study.

The titles are awarded by the Medical School of the National and Kapodistrian University of Athens
with reference to the collaborating institutions.

ORGANIZATIONAL AND ADMINISTRATIVE STRUCTURE
The competent bodies for the operation of the IPPS MP-RP, are:

1. IPPS MP-RP Study Program Committee (SPC): consists of seven (7) members:

- One (1) representative of the Medical School of the National and Kapodistrian University of
Athens

- One (1) representative of the Department of Medicine of the Aristotle University of
Thessaloniki

- One (1) representative of the Department of Medicine of the University of loannina

- One (1) representative of the Department of Medicine of the University of Crete

- One (1) representative of the Department of Medicine of the Democritus University of Thrace,

which are faculty members and are elected by the Assemblies of the Collaborating Medical
Schools/ Departments

- One (1) representative of the National Center for Natural Sciences “Demokritos”,
- One (1) representative of the Greek Atomic Energy Commission,

The President of the Study Program Committee (SPC), as well as the Director of the IPPS, come
from the Medical School, which has the administrative support of the IPPS MP-RP.

2. IPPS MP-RP Coordination Committee (CC): consists of five (5) faculty members of the
collaborating Medical Schools/Departments:

- One (1) representative of the Medical School of the National and Kapodistrian University of
Athens

- One (1) representative of the Department of Medicine of the Aristotle University of
Thessaloniki

- One (1) representative of the Department of Medicine of the University of loannina

- One (1) representative of the Department of Medicine of the University of Crete

- One (1) representative of the Department of Medicine of the Democritus University of Thrace,

which have undertaken postgraduate work and are elected by the SPC for a two-year term. CC
members are not entitled to any additional remuneration or compensation for their
participation in the Committee. President of CC is the Director of IPPS MP-RP. The term of the
President of CC can be renewable once. The CC is responsible for monitoring and coordinating
the operation of the program and:

- It recommends to the SPC the distribution of the teaching work among the teachers of the
IPPS MP-RP

- It appoints the supervisor and the members of the three-member committee for the
examination of dissertations
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- It examines student issues such as applications for the suspension of the studies, extension of
studies, etc., and makes recommendations to the SPC.

- It decides with the authorization of the SPC, on the financial management and in particular on
the approval of the program’s expenses and it certifies the relation between the training needs
of the specific program and the requested expenses. According to this, the CC with relevant
decision will approve an expense or a set of expenses and will justify the feasibility of their
implementation according to the respective educational needs of the program.

Director of the IPPS MP-RP and his/her Deputy: is a member of the first level faculty or the level
of associate professor, of the same or the related subject as the subject of the IPPS MP-RP. The
Director of the IPPS MP-RP is a member and President of the CC. The Director of the I[PPS MP-
RP is appointed together with his/her Deputy, by decision of the SPC.

The Director of the IPPS MP-RP makes recommendations to the competent bodies of the
Foundation on any issue related to the effective operation of the program. The Director may not
have more than two (2) consecutive terms and is not entitled to any additional remuneration
for his administrative work as Director. The Director has the following responsibilities:

a) He/She convenes a meeting of the CC

b) He/She prepares the agenda of these meetings, taking into account suggestions of the
members and bodies of the [PPS MP-RP

c) He/She appoints elections to replace committee members due to vacancies

d) He/She is responsible for the preparation of the budget and the report of the Program,
which he/she submits to the SPC for approval

e) He/She is responsible for monitoring the implementation of the budget and issuing
payment orders for the expenditure concerned

f) Atthe end of his/her term, as well as at the end of the term of CC, he/she prepares a detailed
report of the research and educational work of the IPPS MP-RP, as well as of its other
activities, with the aim of upgrading studies, making better uses of human resources,
optimizing existing infrastructure and making socially beneficial use of the available
resources of the IPPS MP-RP.

The Deputy Director of the IPPS MP-RP is a Professor or Associate Professor and fulfills the
duties of the Director in case of his/her absence.

The IPPS MP-RP is supported by the Secretariat of the Program which is located at the Medical
School of National and Kapodistrian University of Athens and is under the supervision of the
Secretariat of the Medical School of National and Kapodistrian University of Athens. The
Secretariat of the IPPS MP-RP has as its task the secretarial support of the Program, such as the
preparation of the admission process for the candidates, the maintenance of the financial data
of the Program, the secretarial support of the SPC and CC, the registration of scores, etc.

CATEGORIES AND NUMBER OF POSTGRADUATE STUDENTS

For the award of the Master’s Degree, the following students shall be accepted upon selection:
holders of Physics degrees issued by national Higher Education Institutes (AEI), of the School of
Applied Mathematics and Natural Sciences (SEMFE) of the National Technical University of Athens
(NTUA) with a specialization in Applied Physics or foreign peer institutes, the diplomas or degrees
of which are recognized by the Hellenic National Academic Recognition Information Center (NARIC).
In addition, holders of a degree from Departments of Higher Education Institutes (AEI)/
Technological Educational Institutes (TEI) of the country or foreign peer institutes, recognized by
NARIC, in the field of health and biology sciences, are also accepted.
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Only one per year shall be admitted as supernumerary members of the EEP, EDIP, and ETEP
categories in accordance with the legislation in force.

The IPPS MP-RP accepts up to twenty-five (25) students per academic year and is scheduled to
employ a total of about fifty (50) teachers, of whom 80% are from the collaborating University
Departments/ Faculties, the National Centre of Natural Sciences “Demokritos” and the Greek Atomic
Energy Commission and 20% from Universities and Research Centers in Greece and abroad, as well
as visiting renowned scientists from the country or abroad who have a position or qualifications as
a professor or researcher in a research center and visiting postdoctoral researchers, Greek or
foreign young scientists, holders of a Ph.D. degree (the categories of teachers are described in detail
in article 10). This corresponds to two (2) teachers per student.

SELECTION OF POSTGRADUATE STUDENTS

The selection of students is made in accordance with the current legislation and the provisions of
the Postgraduate Studies Regulation.

Every May, by decision of the Study Program Committee (SPC), an announcement for the admission
of postgraduate students to the [IPPS MP-RP is published and posted on the website of the IPPS MP-
RP and the collaborating Departments and Institutions.

This announcement also states the number of students whose dissertations will be supervised
during the third academic semester by each Medical School/ Department of the collaborating
Universities (indicatively: 3 postgraduate students each from the Collaborating Departments of
Medicine and the rest by the Medical School of National and Kapodistrian University of Athens).

Candidates must indicate in their initial application the Medical Schools in which they wish to
prepare their thesis in order of preference.

The relevant applications with the necessary supporting documents are submitted to the Secretariat
of the IPPS MP-RP, within a deadline specified in the announcement and may be extended by a
decision of the SPC.

The necessary supporting documents are:

1. Application form

Curriculum vitae (CV)

Copy of degree or certificate of completion of studies
Certificate of analytical score of undergraduate courses
Publications in peer-reviewed journals, if any
Evidence of professional or research activity, if any
Phototype of two sides of the identity card (ID)
Reference Letters

Very good command in English, Level B2

O XN W

Graduates from foreign institutions must submit their recognition or start the process of recognition
of the basic degree by the Hellenic National Academic Recognition Information Center (NARIC), in
accordance with art. 34, para. 7 of Law 4485/17 and art. 101, par. 5 of Law 4547/18.

The selection of the candidates is carried out by a selection committee — which consists of at least
one representative from each institution and is appointed by the CC - based on the following criteria:

- Degree grade at a rate of 10%

- Performance in undergraduate courses and diploma thesis related to the subject of IPPS MP-
RP at a rate of 10%

- Research activity - Publications at a rate of 10%
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- Reference Letters at a rate of 10%

- Oral Interview at a rate of 30%

- Performance in the entrance exam for the IPPS MP-RP (when held) at a rate of 30%. In case
that entrance exams are not held, this percentage is divided among the rest criteria according
to their rate.

The selection committee is responsible for the evaluation of postgraduate candidates and ranks
them in order of success. Based on the overall criteria, the CC, after a recommendation of the
selection committee, compiles the student evaluation table and submits it for approval to SPC.

The candidates selected shall be registered at the Secretariat of the IPPS MP-RP before the beginning
of the IPPS courses.

Candidates with the same rank are accepted as supernumerary at a rate not exceeding 10% of the
maximum number of entrants.

In the case of non-registration of one or more selected candidates, the runners-up, if any, will be
invited to enroll in the Program, based on their order in the approved evaluation table.

STUDY DURATION

The duration of study at the I[PPS MP-RP leading to the acquisition of the Master of Science degree
is set at three (3) academic semesters, in which the time of preparation of the thesis is included.

The maximum time allowed for the completion of studies is set at five (5) academic semesters, under
certain conditions (health reasons, pregnancy or postpartum, professional reasons, completion of
experiments in research diplomas) upon application of the postgraduate student to the coordinating
committee and decision of the SPC.

The SPC, in exceptional cases, decides, after a written request of the student, to suspend the
attendance for up to two (2) academic semesters (twelve months), following a relevant
recommendation by the CC.

COURSES CURRICULUM AND CREDITS

The IPPS in MP-RP starts in the winter semester of each academic year. In case of inability to start
in the winter semester, it may be transferred to the spring semester, by the decision of the Study
Program Committee (SPC).

A total of ninety (90) credit units (ECTS) are required to obtain a Master of Science degree. During
the studies, postgraduate students are required to attend and successfully examine all courses, as
well as to prepare a postgraduate thesis.

The courses are taught in person and through distance learning at a rate of up to 35% of the courses,
and take place on a weekly basis at the premises of the Medical School of National and Kapodistrian
University of Athens, the National Center for Natural Sciences "Demokritos" and the Greek Atomic
Energy Commission, under the supervision and organization of the Medical School of National and
Kapodistrian University of Athens.

The 3rd Semester (preparation and writing the thesis) takes place at the Medical School or Medical
Department chosen by the student.

Lectures of the courses are given in Greek. In case of invited speakers from abroad and in the
organization of seminars with invited speakers from abroad, the language can be English. In
addition, after a decision of the SPC and in case there are students whose mother tongue is other
than Greek, the courses may be held in English

A. The course schedule is as follows:

1st Semester (13 teaching weeks)
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Courses Teaching ECTS
hours/week

Atomic and Nuclear Physics 1.5 3
Ionizing Radiation Sources 1.5 2
Interaction of ionizing radiation with matter 3 5
Detection and Measurement of ionizing radiation 2.5 4
Medical Statistics, Computing and Image Processing 3 4
Parts of Biology, Anatomy, Physiology, and Physics of 2.5 3
the human body
Radiation Dosimetry 3.5 5
Biological effects of ionizing radiation 2.5 4

Total 20 30

2nd Semester (13 teaching weeks)
Courses Teaching ECTS
hours/week

Diagnostic and Interventional Radiology 3.5 5
Diagnostic and Therapeutic applications of Nuclear 4 6
Medicine
Therapeutic applications of ionizing radiation 5 7
(Radiotherapy, Brachytherapy)
Physical principles and medical applications of non- 3 5
ionizing radiation
Radiation Protection of ionizing radiation 4.5 7

Total 20 30

3rd Semester

The 3rd semester (30 credits) includes the preparation and writing of a thesis, as well as the
students’ examination thereon before a three-member examination board, to be held in open
session. Only students who have successfully completed all their obligations of the 1stand 2nd

semesters may start preparing their thesis.
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B. Analytical Syllabus

1st Semester

PART A.1: ATOMIC AND NUCLEAR PHYSICS, IONIZING RADIATION SOURCES, INTERACTIONS
OF IONIZING RADIATION WITH MATTER, DETECTION AND MEASUREMENT OF
IONIZING RADIATION

A.1.1: COURSE CONTENT

. Learning
Subsection Content Objective (No)
A.1.1. Atomic Introduction to Quantum Mechanics L.0.A.1.1.01
;rﬁdsl\::sdear Black body (Planck), photoelectric effect, Compton scattering, L.0.A1.1.02

y Matter wave (De Broglie), Uncertainty Principle.

Atomic Physics and radiation

Rutherford - Bohr model, quantum mechanical approach, spin-

orbit conjunction, magnetic dipole moment and Zeeman effect,

exclusion principle and periodical system, X-rays, LASER.

Nuclear physics & Radiation

Nuclear structure and nuclei’s properties (mass, radius, spin and

magnetic dipole moment, MRI), binding energy and stability,

radioactivity and radioactive transitions (o, f, y, internal

conversion, electron capture, natural radioactivity, radioactivity

law, specific radioactivity), nuclear interactions, radionuclide

production.
A.1.2. lonizing Operation principles of X-ray tubes. X-ray tube spectrum. Filters | L.0.A.1.2.01
radiation and devices conforming the X-ray beam. X-rays in the body. L.0.A.1.2.02
sources Linear accelerator, Betatron, Radiation sources, Co-60 Sources, L.0.A1.2.03

. L.0.A.1.2.04

CyberKnife, Tomotherapy

Environmental radioactivity: physical and technical

radionuclides in the environment

Nuclear Reactors

Industrial Sources (radiography, irradiators, etc.)
A.1.3. Photons interactions with matter L.0.A.1.3.01
:grtl?;?rfgons of Photoelectric effect, Thomson scattering, Rayleigh scattering, igiig (())5%
radiation with Compton scattering, Klein-Nishina coefficient, electrons’ energy LO.A13.04

matter

distribution from Compton scattering, energy distribution of
electron - positron pair production.

Particles attenuation and absorption with matter

Energy absorption, linear attenuation coefficient and
exponential attenuation, half value layer, thin and wide beam,
mass attenuation coefficient, energy transfer and absorption
coefficient, total attenuation coefficient, the relative importance
of the different mechanisms of interactions.

Charged particles interactions with matter

Heavy charged particles interactions with matter, electrons
interactions with matter, electrons energy distribution,
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A.1.4. Detection
and
measurements
of ionizing
radiation

stopping power, restricted stopping power and linear energy
transfer (LET).

Neutrons interaction with matter

Neutrons classification as kinetic energy function, neutrons
interactions with heavy charged particles, neutrons
penetration, mean free path, energy transfer from neutrons to
matter, KERMA, neutrons fluence measurements and spectrum
distribution with neutron activation method. Medical
applications: analysis with neutron activation, therapy with
neutron capture.

Instrumentation

Principle of detection ionizing radiation. Detectors’ characteristics
(sensitivity, response, output, etc.), ionization chamber,
proportional chamber Geiger-Muller, multi wired proportional
chamber (MWPC), drift chambers, scintillators, organic -
inorganic scintillators, semiconductor detectors, silicon detectors,
contact p-n and p-i-n [HPGE], high spatial resolution detectors,
micro-zone detectors, neutron detectors.

Detectors electrical signal processing

Photomultiplier (structure, functionality, parameters) pre-
amplifier, amplifier, differential and integration of signal, single
channel analyzer (SCA), multi-channel analyzer (MCA), analog
- digital conversion (ADC), time - digital conversion (TDC),
nuclear instrumentation modules (NIM), CAMAC, VME-BUS,
FAST-BUS, time of flight (TOF) techniques.

Measurements of radioactive samples, statistics of
radioisotopic measurements.

Scintillators, y-radiation detectors, y-spectroscopy.

A.1.2: LEARNING OBJECTIVES

L.0.A.1.4.01
L.0.A.1.4.02
L.0.A.1.4.03
L.0.A.1.4.04
L.0.A.1.4.05

Subsection

Learning Objectives (LO)

No. Description

After completing the subsection, the student will be able to:

A.1.1. Atomic and
Nuclear Physics

A.1.2.Ionizing
Radiation Sources

describe the basic principles of quantum physics and calculate
L.0.A1.1.01 physical parameters (energy, spin, etc) utilizing equations

derived from quantum physics.

L.0.A1.1.02 to the emission of radiation.
L.0.A1.2.01 describe the mechanisms of X-ray production.
describe the various natural and artificial radiation sources,
L.0.A.1.2.02 . . . - . .
detailing their respective radiation production mechanisms.
explicate radioactivity concept and analyze radioactive decay
LO A1203 mechanisms, while conducting activity calculations for samples of

radioactive samples.

explain the mechanisms at the atomic and nuclear level that lead



A.1.3. Interactions
of ionizing
radiation with
matter

A.1.4. Detection
and measurements
of ionizing
radiation

L.0.A.1.2.04

L.0.A1.3.01

L.0.A.1.3.02

L.0.A.1.3.03

L.0.A.1.3.04

L.0.A1.4.01

L.0.A.1.4.02

L.0.A.1.4.03

L.0.A.1.4.04

L.0.A.1.4.05

comprehend the relevant physical quantities that characterize the
distribution of emitted radiation, and perform measurements
related to the fluence, the energy fluence, and other parameters
used in describing emitted radiation.

possess knowledge and capability to articulate, with precision, the
fundamental mechanisms governing the interaction of photons
and particle ionizing radiation with matter, both to specialized and
non-specialized audiences.

evaluate the relative importance of each interaction mechanism
depending on the energy and type of radiation.

perform calculations pertaining to the energy deposition of
diverse radiation types within matter, contingent upon the specific
interaction phenomenon, the nature of the radiation
(electromagnetic or particle), and its energy.

elucidate the fundamental mechanisms governing the attenuation
and absorption of ionizing radiation in matter and estimate the
transmitted and absorbed radiation when it passes through a
given material.

describe and explain the basic principles of ionizing radiation
detection

describe the basic types and the principle of operation of ionizing
radiation detectors.

evaluate and select the appropriate type of detector depending on
the type of radiation source used in medical and non-medical
applications.

apply appropriate methods for the detection and measurement of
ionizing radiation.

assess the uncertainty associated with radiation measurements,
identify the relevant influencing parameters, and propose
potential avenues for enhancement.

PART A.2: MEDICAL STATISTICS, COMPUTING & IMAGE PROCESSING

A.2.1 COURSE CONTENT

Learning
Subsection Content Objective
(No)
A2.1. Probability L.0.A.2.1.01
Med.lca.ll Definition & basic theory, random variables, distribution’s L.0.A.2.1.02
Statistics . . RN . . L.0. A.2.1.03
parameters, binomial distribution, Poisson distribution, normal LO.A2.1.04

distribution, normal distribution of many variables, central limit

theorem.

Statistics

Random sampling, methods of sampling, data processing, matrices,
histograms, reliability intervals, correlation, linear and non - linear
regression, t - test procedures, test x2, test of good adjustment, non -
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parametrical tests, analysis of variability, multi - factorial analysis of
variability, multi analyzing of regression.

Statistical processing of experimental data.
Demonstration of statistical package (SPSS).

A2.2. PACS kau Virtual Reality L.0.A.2.2.01
Computing Introduction to Monte Carlo techniques L.0.A22.02
Mathematical models in physiology and medicine:

The idea of modeling - introduction, motives, examples, the
principle of induction.

Methods and techniques of modeling: categories of mathematical
models (stochastic and non-stochastic, compartmental models,
control system models, etc), models’ parameters (clearance rate,
distribution volume, etc).

Estimation of parameter-adjustment of models: estimation
methods, tests, identification, validation.

Computational techniques and models

Case studies: Examples.

A.2.3. Image Introduction to Biomarkers. L.0.A.2.3.01

Processing . . . . L.0.A.2.3.02
Introduction to Medical Imaging Systems and Medical Images. LO.A23.03
Detection of signal/image and digitization (methodology of signal L.0.A.2.3.04
and image sampling). Deterioration sources of signals/images L.0.A.2.3.05
(noise, signal to noise ratio). Measuring methods of the precision of
the information of signal /image (PSF, LSF, etc.).

Recovery/processing of signals/images information (filters, etc.).

Processing of images from different imaging systems with emphasis
on techniques and algorithms for the improvement, segmentation
and three-dimensional imaging of medical information.

Clinical applications of medical image processing with emphasis on
alignment and fusion of medical images in radiotherapy.

A.2.2: LEARNING OBJECTIVES

Subsection Learning Objectives (LO)

No. Description
After completing the subsection, the student will be able to:

A-Z-_l- Medical LO.A2101 describe and explain, with precision, the basic concepts of
Statistics e probability theory and statistics.

apply appropriate statistical methods to data processing, and
L.0.A.2.1.02 perform calculations of statistical quantities that describe
experimental data.

L.0.A.2.1.03 use appropriate software packages for statistical data processing.
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demonstrate familiarity with commonly used sampling

L.0.A.2.1.04 methodologies as well as statistical tests such as t-tests and x2-
tests, etc.
A.2.2.Computing  [.0.A.2.2.01 describe and explain mathematical models used in physiology and
medicine.
apply appropriate computational techniques and models to
L.0.A.2.2.02 i
estimate the relevant parameters.
A2.3. _ LO. A23.01 describe and explain the procedures for detecting signals/images
Image Processing e and digitizing them during medical imaging.

discern and explain the sources of information alteration of the
L.0.A.2.3.02 signals/images during medical imaging (including noise,
resolution, etc.).

describe the parameters on which image quality depends and
L.0.A.2.3.03 suggest techniques and algorithms for improvement during
medical imaging.
describe the clinical applications of medical image processing to

L.0.A23.04 both specialized and non - specialized audiences.

Evaluate and explain all modern methods used in clinical practice

L.0.A.2.3.05 to align and fuse medical images obtained by either identical or
different imaging systems.

PART A.3: INTRODUCTION TO BIOLOGY, ANATOMY, PHYSIOLOGY & PHYSICS OF THE HUMAN
BODY

A.3.1: COURSE CONTENT

Learning
Subsection Content Objective
(No)
A.3.1. Anatomy General for the tissues, organs - systems, skeleton, musculature, L.0.A.3.1.01
skin - breasts, circulatory system (heart - vessels), respiratory
system, gastrointestinal tract, urinary system, reproductive
system, peripheral nervous system, central nervous system,
sensory organs.
A.3.2. Introduction - Nervous system, Endocrine system, Blood, L.0.A.3.2.01
Physiology Respiratory system, Circulatory system, Digestive system, Urinary
system.
A.3.3. Biology Structure of biomolecules (nucleic acids and proteins). General | L.0.A.3.3.01

description of animal cell (organelles, membrane structure). The | L.0.A.3.3.02
nucleus and its functions (structure of chromatin and | L.0.A.3.3.03
chromosomes, karyotype). L.0.A.3.3.04

Replication and transcription of DNA. DNA’s lesions and repair
mechanisms. Cell cycle (phases of the cell cycle and setting points of
cell proliferation). Apoptosis

Cell division (mitosis, decrease). Carcinogenesis, oncogenes and
tumor suppressor genes.

Telomeres and telomerase.

A.3.4. Physics Optics L.0.A3.4.01
of human body L.0.A.3.4.02
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Lenses, human'’s eye, mechanism of vision, refractive abnormalities, | L.0. A.3.4.03
microscopy and electron microscopy, clinical applications.

A.3.1: LEARNING OBJECTIVES

Subsection

Learning Objectives (LO)

No.

Description
After completing the subsection, the student will be able to:

A.3.1. Anatomy

A.3.2. Physiology

A.3.3. Biology

A.3.4. Physics of
human body

L.0.A3.1.01

L.0.A3.2.01

L.0.A3.3.01

L.0.A3.3.02

L.0.A3.3.03

L.0.A.3.3.04

L.0.A3.4.01

L.0.A.3.4.02

L.0.A.3.4.03

possess knowledge and describe the various organs and systems
of the anatomy of the human body.

understand and describe the physiology of the various systems of
the human body and assess their respective contributions to the
functions of the human body.

describe the structure of cells and biomolecules.

provide knowledge of potential DNA damage occurrences, analyze
the corresponding repair mechanisms, and assess the cellular
viability pertaining to the impact of various types of lesions.

possess the capability to explain the process of cell division, along
with the diverse phases associated with it.

explain the causes and mechanisms of carcinogenesis and
acquired a comprehensive understanding of the pivotal roles
played by oncogenes and tumor suppressor genes.

describe the anatomy of the human eye and the mechanism of
vision.

possess knowledge of the categories of refractive errors, their
etiology and the corresponding clinical approaches used for
treatment.

understand the principle of operation of the microscope and
electron microscope and possess knowledge for typical uses in
clinical practice.
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PART A.4: RADIATION DOSIMETRY

A.4.1: COURSE CONTENT

Learning
Subsection Content Objective
(No)

A4.1. Radiation fields - Dosimetric quantities L.0.A4.1.01
Radllatlon Stochastic and deterministic quantities (physical meaning, definition, L.0.A4.1.02
Dosimetry units). Relations between basic dosimetric quantities L.0.A4.1.03
' ' L.0.A4.1.04
Dose calculations L.0.A4.1.05

Doses at interfaces - Particle equilibrium - Region build-up - Fano
theorem - Cavity theory. Calculations of doses in a material from
measurements of exposure or dose in another material. Transport of
ionizing radiation. Analytical calculations of diffusion in patients
(diffusion equations, method of spherical harmonics).

Microdosimetry - Quantities
Dosimetric measurements

Electronic conductivity detectors: Integration type dosimeters.
Choice of detector and phantom. Special cases.

A.4.2: LEARNING OBJECTIVES

Subsection

Learning Objectives (LO)

No. Description
After completing the subsection, the student will be able to:

A.4.1. Radiation
Dosimetry

understand the physical parameters employed in the dosimetry of
ionizing radiation and acquired comprehensive knowledge

L.0.A4.1.01 regarding the units of measurement associated with each quantity,
along with the ability to describe the differences between
stochastic and deterministic quantities.

explain the relationships between the basic dosimetric quantities
L.0.A4.1.02 and understand the various cavity theories employed for the dose
calculation in a material.

L.0.A4.1.03 perform dose calculations on a homogeneous material.

LO.A41.04 descrl.b.e Vv.lth clarity the concept of microdosimetry and
quantities involved.

LO.A41.05 implement appropriate dosimetry equipment and apply

corresponding protocols for dose measurements.
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PART A.5: BIOLOGICAL EFFECTS OF IONIZING RADIATION

A.5.1: COURSE CONTENT

Subsection Content

A5.1.

Learning
Objective
(No)

Cell-cycle phases and radioensitivity. Organizing of normal tissues | L.0.A.5.1.01

Biological and their classification by radiobiological terms. Early and late tissue | L.0.A.5.1.02
effects of reactions. Cell kinetics of malignant neoplasms and parameters. L.0.A.5.1.03
ionizing . . . . . L.0.A.5.1.04
radiation Cell survival curves after irradiation. Repair nonfatal actinic damage. LO.A51.05

Fragmentation of the dose - reoxygenation - redistribution of the cell
cycle, endogenous radiosensitivity.

A.5.2: LEARNING OBJECTIVES

Subsection

Learning Objectives (LO)

No.

Description
After completing the subsection, the student will be able to:

A.5.1. Biological
effects of ionizing L.0.A5.1.01
radiation

L.0.A.5.1.02

L.0.A.5.1.03

L.0.A.5.1.04

L.0.A.5.1.05

describe the cell cycle and its phases, and estimate the endogenous
radiosensitivity in each cell cycle phase.

explain the radiosensitivity of the various tissues of the human
body and classify them from a radiobiological point of view.

describe the cellular kinetics of malignant neoplasms, understand
the parameters related to it, and explain them to a specialized or
non - specialized audience.

evaluate the repair mechanisms involved in non-lethal cellular
damage and elucidate the key parameters upon which they
depend.

explain cell survival curves after irradiation and describe the
influence exerted by oxygen, dose fractionation, and cell cycle
redistribution on cell survival.

LABORATORY EXERCISES OF 15T SEMESTER

A 1. Detection and measurement of ionizing radiation

Usage of Ge detectors - Receive data. Analysis of spectra of Ge.

A.11. Biology

Usage of microscope and electrophoresis of nucleic acids.

A.IIl. Dosimetry

1
2.
3.
4

Films and radiocromic films
TLD dosimeters
Whole body counter

Calibration of dosimeters applied in diagnostic applications
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A.1V. Biological effects of ionizing radiation

Irradiation of peripheral blood samples at a source of ¢°Co from 0 up to 4Gy. Incubation of samples
for 48h. Creation of cytogenetic preparations. Analysis under an optical microscope. Evaluation-
assessment of absorbed radiation dose (biodosimetry).

2nd SEMESTER

PART B.1: DIAGNOSTIC AND INTERVENTIONAL RADIOLOGY

B.1.1: COURSE CONTENT

Learning
Subsection Content Objective
(No)

B.1.1. Classical High Voltage Generators - Fluctuation. Description ray | L.0.B.1.1.01
Radiodiagnostics machine L.0.B.1.1.02

Bucky L.0.B.1.1.03

Reinforcing plates, image intensifiers

Radiographic film

Developer

X-ray - Geometrical characteristics of radiographic image

Mobile - Portable X-ray machines

Classical fluoroscopy

Dentists - Orthopantomograph

Mammography

CBCT systems
B.1.2. X-ray image Quality characteristics of radiographic image L.0.B.1.2.01
mimoden gm0 o8z
techniques Process of digital radiological image

Image digitization

Computational tomography

Digital detectors in radiology (panels)
B.1.3. Computed Principles of CT L.0.B.1.3.01
Pomesev D st cr L0 51303

Advanced CT techniques

CT radiation dose

CT dose effects

Radiation protection in CT

Quality Assurance in CT
B.1.4. Composition Photo densitometry L.0.B.1.4.01

of the human body

Whole body counter gamma radiation

Neutron activation Analysis
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B.1.5. Computed
Tomography -
Medical Section

Other techniques

The Central Nervous System, the Thorax, the Upper-lower

Abdomen.

B.1.2: LEARNING OBJECTIVES

L.0.B.1.5.01

Subsection

Learning Objectives (LO)

No.

Description
After completing the subsection, the student will be able to:

B.1.1. Classical
Radiodiagnostics

B.1.2. X-ray Image
and modern
radiodiagnostic
techniques

B.1.3. Computed
tomography (CT)

B.1.4. Composition
of human body

B.1.5. Computed
Tomography -
Medical Section

L.0.B.1.1.01

L.0.B.1.1.02

L.0.B.1.1.03

L.0.B.1.2.01

L.0.B.1.2.02

L.0.B.1.2.03

L.0. B.1.3.01

L.0.B.1.3.02

L.0.B.1.3.03

L.0.B.1.4.01

L.0.B.1.5.01

describe the principle of operation of high-voltage generators and
comprehend the parameters upon which the spectrum of emitted
radiation relies.

describe the different parts of a radiological system and
understand the operation principles of a radiological system.

describe the operation and the use of different types of
radiological systems employed in clinical practice and discern the
distinctions and similarities among these various types.

possess knowledge of the qualitative characteristics of a
radiological image, assess radiological images and provide
effective options for improvement.

describe with clarity the digital radiological processing.

understand the operation principle of digital detectors and be
able to explain the benefits of utilizing them in radiology.

possess knowledge, and ability to describe the operation
principle and types of CT, be able to distinguish and evaluate the
differences between various kinds of CT.

understand the physical quantities used for dose estimation in CT
systems and evaluate the parameters that affect the absorbed
dose in a CT system.

acquire comprehension and the ability to evaluate the radiation
exposure related to diverse CT examinations, appraise the
radiation exposure associated with a CT scan, and provide
recommendations concerning the necessary measures for
radiation protection to a patient.

describe the methods used to determine the composition of the
human body.

understand and describe in detail the clinical use of CT systems,
and recognize the parameters of each imaging protocol of a CT
system.

PART B.2: DIAGNOSTIC AND THERAPEUTIC APPLICATIONS OF NUCLEAR MEDICINE

B.2.1: COURSE CONTENT

Subsection

Content

Learning
Objective
(No)
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B.2.1. Physics of
Nuclear Medicine

B.2.2. Physics of in-
vitro Nuclear
Medicine

B.2.3. In-vivo
radiopharmaceutical
preparations

B.2.4. Diagnostic and
therapeutic
applications of
Nuclear Medicine -
Medical Section

Introduction in Nuclear Medicine

Principles, parameters and operation of: y-camera,
Tomographic y-camera (SPECT), positron emission
tomography (PET), dose calibrator, hybrid systems, probes.

Departmental analysis - Kinetic tracer

Dilution principle, identify tumor sites, composition of human
body, measurements of blood flow, laboratory applications
(uptake thyroid, blood volume, red cell survival, kinetics of
colloids, glomerular filtration rate.

Internal Dosimetry

MIRD Methodology, absorbed dose calculation, absorbed
fraction dose, reciprocity dose theorem, reversible absorbed
dose.

Radio-immunoassay.

Quality control of radio-immunoassay.

Radiochemistry in Nuclear Medicine
Radioisotopes production.
Quality control of radiopharmaceutical - preparations

Hospital preparation of radiopharmaceuticals. Labeled
biomolecules.

Technetium radiopharmaceuticals.

Quality assurance programs

Manufacture of PET radiopharmaceuticals.
Manufacture FDG.

Radiopharmaceuticals generators (Tc, Rb, etc.).
lIodine production (I-131, [-124).

Radiopharmaceuticals production - Calculation and dose
fragmentation

Scintigraphic techniques (protocols)
Acquisition modes of scintigraphic image in different organs.
Techniques of implementing the various dynamic studies.

Techniques of implementing the external measurements
(probes, sentinel).

Central Nervous System.
Respiratory system.

Kidneys - Urinary system.

Digestive system.

Circulatory system (heart - pottery).
Pediatrics.

PET in brain.

Endocrine system.

Skeletal system.

L.0.B.2.1.01
L.0.B.2.1.02
L.0.B.2.1.03

L.0.B.2.2.01

L.0.B.2.3.01
L.0.B.2.3.02
L.0.B.2.3.03
L.0.B.2.3.04

L.0.B.2.4.01
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Hematopoietic system.
Obstetrics-Gynecology (sentinel node).
PET in Oncology.

Therapy, applications.
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B.2.2: LEARNING OBJECT

IVES

Subsection Learning Objectives (LO)
No. Description
After completing the subsection, the student will be able to:
B.2.1. Physics of understand, describe the principle of operation of imaging
Nuclear Medicine LO.B.2.1.01 systems used in Nuclear Medicine, and possess the knowledge to
e comprehend and elucidate the techniques of diverse types of
Nuclear Medicine imaging systems.
LO.B.2.1.02 descrlpe the basic principle and applications of partitional
analysis.
LO.B.2.1.03 apply the internal dosimetry methodology for the calculation of
R absorbed dose from medical exposures in Nuclear Medicine.
B.2.2. Physics of in- describe the radioanalysis techniques and relevant quality
vitro Nuclear control procedures.
Medicine L.0.B.2.2.01
B23.Invivo describe and explain the production techniques of radioisotopes
radiopharmaceutical ,0.B.2.3.01 used in diagnostic and therapeutic procedures and the relevant
preparations quality assurance programs.
describe  the procedures for the preparation of
L.0.B.2.3.02 radiopharmaceuticals for diagnostic and therapeutic purposes
and the calculation and fractionation of doses.
L.0.B.2.3.03 apply methoq§ for the calculation and segmentation of doses in
Nuclear Medicine.
describe the scintigraphic techniques applied in Nuclear
Medicine, possess the ability to discern the characteristics of a
L.0. B.2.3.04 e L : .
scintigraphic image, assess its quality, and propose
recommendations for its enhancement.
B.2.4. Diagnostic and
therapeutic . . . . N
applications of LO.B.2.4.01 describe the diagnostic and therapeutic applications of Nuclear

Nuclear Medicine -
Medical Section

Medicine.

PART B.3: THERAPEUTIC APPLICATIONS OF IONIZING RADIATION

B.3.1: COURSE CONTENT

Subsection Content gf;zrcl::i (No)
B.3.1. Introduction to Radiotherapy (RT) of malignant neoplasms. | L.0.B.3.1.01
Radiobiological The aim of RT, therapeutic index, neoplasms and normal | L.0.B.3.1.02
base of tissues. Effects of ionizing radiation on biological materials | L.0.B.3.1.03
radiotherapy (cells, damage DNA). L.0.B.3.1.04
L.0. B.3.1.05

Isoeffects standards NSD, TDF, CRE-historical background
and their establishment.

Linear-square model, establishment, equations. The ratio o /
B. Tissues’ sensitivity on dose’s fragmentation. Total time RT.
Calculations isoeffect doses for late effects and local tumor
control, clinical applications.
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B.3.2. Basic
principles of
external photon
radiotherapy

B.3.3. Dosimetry
protocols in
radiotherapy

B.3.4. Treatment
planning

Schemes of modified dose fragmentation. Clinical studies and
applications.

Causes of RT failure. Efforts to improve the therapeutic index.
Hyperthermia. 3-dimensional RT, dose-volume histograms.

Analysis of clinical trials- clinical radiobiology- statistical
methods and applications.

Units and quantities for photon field description.
Inverse square law.

Diffusion of photon field to phantom or/and patient.
Parameters of radiation field.

Depth dose distribution in water with fixed source surface
distance (SSD) technique.

Depth dose distribution in water with fixed isocenter source
distance (SAD) technique.

Off-axis ratios and beam profiles.
Dose distributions in water phantoms.
Doses distributions in patients using a single field irradiation.

Ionization chamber measurements in external photon beam
radiotherapy.

Protocols for measurements in external photon beam
radiotherapy.

Depth dose measurements in water using an ionization
chamber in electrons field. Corrections at measuring point.
Efficiency in depth and parameters affecting it.

Protocol dosimetry in brachytherapy applications (AAPM
TG-43).

Designation and definitions of tumor-target and critical
organs.

Dose determination.

Patient’s (anatomic) data.

Simulator - CT - MRI.

Production of isodose curves.

Wedge filters.

Combining fields.

Isocenter technique.

Determination of tumor-target’s dose.
Block beam’s formation.

Skin dose.

Separation of neighboring fields.
Treatment verification.

Correction of contour’s inhomogeneity.
Correction of tissue inhomogeneity.

Tissue compensators.

L.0.B.3.2.01
L.0.B.3.2.02

L.0.B.3.3.01

L.0.B.3.4.01
L.0.B.3.4.02
L.0.B.3.4.03
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B.3.5. Radiotherapy
with electrons-
Clinical and
practical dosimetry

B.3.6.
Brachytherapy

B.3.7. Modern
Techniques

B.3.8. Medical
Section

Patient’s set up.
Parameters of dose calculation and practical applications.

Electron interactions with matter. Loss of energy, stopping
power, scattering, range.

Depth dose distributions in water
Isodose curves.

Dose distributions in homogeneous and heterogeneous
materials.

Feasibility of combining fields. Corrections.
Radioactive sources.

Callibration of radioactive sources.

Dosimetric characterization of radioactive sources.

The technological basis of brachytherapy and selected
applications (low dose rate, permanent implant, high dose
rate automatic afterloading sources, Interstitial, intracavity).

Brachytherapy planning.

IMRT, VMAT.

IGRT.

Proton beams.

Stereotactic radiosurgery - radiotherapy.
Cancer in Greece and in general (epidemiology).
General principles of cancer pathology.

Cancer metastases (lymph node and vascular).
Staging (TNM).

Principles of radiotherapy

Hyperthermia (combined with radiotherapy).
Whole body and half body radiotherapy.

Brain radiosurgery (stereotactic) .
Stereotactic conformal radiotherapy (whole body).
Intrasurgery radiotherapy.

Electrons (indications, techniques).
Brachytherapy (intracavity, Interstitial).
Techniques

Lymphoma (techniques).

Head and Neck Cancer (techniques).

Skin cancer (technical).

Prostate and bladder cancer (techniques).
Lung Cancer (techniques).

Radiotherapy using radionuclides

L.0.B.3.5.01
L.0.B.3.5.02

L.0.B.3.6.01
L.0.B.3.6.02
L.0.B.3.6.03

L.0.B.3.7.01

L.0.B.3.8.01
L.0.B.3.8.02
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B.3.2: LEARNING OBJECTIVES

Subsection

Learning Objectives(LO)

No.

Description
After completing the subsection, the student will be able to:

B.3.1.
Radiobiological
base of
radiotherapy

B.3.2. Basic
principles of
external photon
radiotherapy

B.3.3. Dosimetry
protocols in
radiotherapy

L.0.B.3.1.01

L.0.B.3.1.02

L.0.B.3.1.03

L.0.B.3.1.04

L.0.B.3.1.05

L.0.B.3.1.06

L.0.B.3.1.07

L.0.B.3.1.08

L.0.B.3.2.01

L.0.B.3.2.02

L.0.B.3.2.03

L.0.B.3.2.04

L.0.B.3.3.01

L.0.B.3.3.02

L.0.B.3.3.03

L.0.B.3.3.04

L.0.B.3.3.05

Possess the knowledge and describe the goal of radiotherapy to
both specialized and non-specialized audiences, the concept of
therapeutic index, and the actions of ionizing radiation on
biological materials.

acquire understanding and the ability to apply the isoactive
standards NSD, TDF, CRE.

possess the knowledge and the ability to apply the linear-square
model for the assessment of radiobiological effective dose.

apply the knowledge to solve problems related to modified dose
fragmentation schemes.

compare and combine different dose fractionation schemes in
clinical radiotherapy practice.

possess the ability to evaluate, estimate and sum the
radiobiological impact of varying radiotherapy dose fractionation
regimens.

evaluate, compare, combine and propose methods to improve the
therapeutic index.

demonstrate with clarity conclusions, the knowledge, reasoning
and logical assumptions supporting them, to audiences
comprising both specialists and non - specialists.

describe and explain the units, sizes and parameters used to
describe photon fields.

acquire the understanding of the functioning of radiotherapy
systems utilized in external radiotherapy, and possess the ability
to describe their mechanisms to both specialist and non -
specialist audience.

understand and describe depth dose distributions for the various
techniques applied in radiotherapy.

suggest the most suitable radiation beam quality in relation to the
location of the target volume, explain depth dose distributions
form different techniques used in radiotherapy.

possess knowledge and describe current dosimetry protocols in
radiotherapy.

apply and evaluate/assess the dose using special phantoms and
suitable detector.

apply protocols for dosimeter calibration to measure dose in
radiotherapy applications.

apply the most suitable radiotherapy protocol related to the size
of the target and radiation beam quality.

recommend suitable dosimeters for comprehensive dosimetric
control of a contemporary radiotherapy system.
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B.3.4. Treatment
planning

B.3.5. Radiotherapy
with electron

beams- Clinical and
practical dosimetry

B.3.6.
Brachytherapy

B.3.7. Modern
techniques

B.3.8. Medical
section

L.0.B.3.4.01

L.0.B.3.4.02
L.0.B.3.4.03

L.0.B.3.4.04

L.0.B.3.4.05

L.0.B.3.4.06

L.0.B.3.5.01

L.0.B.3.5.02

L.0.B.3.5.03

L.0.B.3.5.04

L.0. B.3.6.01

L.0.B.3.6.02

L.0.B.3.6.03

L.0.B.3.6.04

L.0.B.3.7.01

L.0.B.3.7.02

L.0.B.3.7.03

L.0.B.3.8.01

L.0.B.3.8.02

Possess knowledge and describe the process of planning a
treatment and the parameters to be considered.

compare and analyze radiotherapy plans.
describe the process of determining the dose at the target volume.

describe the concept of dose volume histograms used to estimate
radiotherapy plans.

compare different radiotherapy plans, and describe the
procedure for determining the dose to the target volume.

possess knowledge and explain the CT and MRI simulations
utilized in radiotherapy.

possess knowledge, describe and explain the basic principles
behind the use of electrons in radiation therapy.

understand, distinguish and describe the depth dose
distribution of electrons in water.

determine the optimal energy of the electron beam based on the
depth of the tumor undergoing radiotherapy.

distinguish the benefit of using electrons to deliver the
therapeutic radiation dose and suggest in which clinical cases
electrons should be used over photons.

Describe and explain to both specialist and non - specialist
audiences, the technological basis of brachytherapy and its
applications.

describe the procedure for calibration and dosimetric
characterization of radioactive sources used in brachytherapy.

describe and explain the process of planning a brachytherapy.

evaluate and explain the differences between external

radiotherapy and brachytherapy.

possess knowledge about modern radiotherapy techniques
IMRT, VMAT, IGRT, describe and explain them to both specialist
and non - specialist audiences.

describe and explain to both specialist and non - specialist
audiences the radiotherapeutic technique of Stereotactic
Radiosurgery - Radiotherapy.

propose and support to both specialist and non - specialist
audiences the benefits of each radiotherapy technique.

understand and describe the general principles of cancer
pathology.

describe, compare and apply the clinical radiotherapy techniques
in respect to the pathology of the cancer.
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PART B.4: PHYSICAL PRINCIPLES AND MEDICAL APPLICATIONS OF

RADIATION

B.4.1: COURSE CONTENT

NON-IONIZING

Learning
Subsection Content Objective
(No)
B.4.1. Basic Principles. L.0.B.4.1.01
Ultrasounds Interaction with tissues. L.0.B.4.1.02
Production and detection. L.0.B.4.1.03
Imaging methods.
Ultrasound Doppler.
Image quality and artifacts.
Biological Effects.
Quality control.
Clinical applications
B.4.2. Basic principles of magnetic resonance. L.0.B.4.2.01
g:sgonne;fce Effect of magnetic fields in nuclei, hydrogen nuclei density imaging, | L.O. B.4.2.02
spectroscopy NMR. LO.B.4.2.03
Basic principles of imaging (oblique fields, spin-echo, gradient echo,
: L.0.B.4.2.04
2D and 3D techniques).
Display and parameters which determine the signal-to-noise ratio, L.0.B4.2.05
and image quality analysis.
Technical errors (artifacts).
Magnetic resonance angiography (basic principles, techniques 2D vs
3D, TONE, magnetization transfer, phase contrast, MIP, and black
blood angiography).
In vivo magnetic resonance spectroscopy (protons, phosphorus-31,
etc.).
Spectroscopic imaging (spectroscopic imaging), fast spin and
gradient echo, and functional MRI (functional MRI).
Imaging techniques (real-time MRI)-echo planar imaging and MRI
angiography.
Security, protection from MRI
B.4.3. Lasers Physical principles of laser production, laser technology, biomedical | L.O. B.4.3.01
applications, specific medical laser installations, laser interaction L.0O.B.4.3.02
mechanisms with tissue, medical applications, dosimetry and safety. | — "
Principles of photodynamic. L.0.B.4.3.03
L.0.B.4.3.04
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B.4.2: LEARNING OBJECTIVES

Subsection Learning Objectives (LO)
No. Description
After completing the subsection, the student will be able to:
B.4.1. Ultrasounds describe and explain the basic principles governing the production
L.0.B.4.1.01 :
and detection of ultrasound.
LO.B.4.1.02 possess knowledge and explain to both specialist and non -
T specialist audiences the biological effects of ultrasounds.
LO.B.4.1.03 describe and apply the basic methods of medical imaging using
ultrasound.
B.4.2. Magnetic LO.BA42.01 understand and describe the basic principle at the phenomenon of
Resonance o magnetic resonance.
LO.B.4.2.02 possess kn.owle'dge and explain the basic principles of magnetic
resonance imaging,
LO.B4.2.03 possess knowledge and describe the current imaging techniques
o using magnetic resonance.
possess knowledge, describe and implement appropriate
L.0.B.4.2.04 o : .
radiation protection measures when using MRI systems.
evaluate the implementation and effectiveness of radiation
L.0.B.4.2.05 protection measures and propose procedures for their
improvement.
B.5.3. Lasers understand and explain the physical principles of laser radiation
L.0.B.4.3.01 .
production.
LO.B4.3.02 possess 'knowle.:d.ge and apply all current applications of laser
systems in medicine.
Understand and apply appropriate radiation protection measures
L.0.B.4.3.03 ) . o
during the use of laser systems in medicine.
evaluate the implementation and effectiveness of radiation
L.0.B.4.3.04 protection measures and propose procedures for their
improvement.
PART B.5: RADIATION PROTECTION
B.5.1: COURSE CONTENT
Learning
Subsection Content Objective
(No)
B.5.1. Principles, Legislative framework (IAEA, EC, National). L.0. B.5.1.01
Guidelines for L.0.B.5.1.02
radiation
protection
B.5.2. Overview Shielding, exposure and dose calculations of photon beams, | L.0.B.5.2.01
neutrons and charged particles.
B.5.3. Diagnostic and interventional radiology L.0.B.5.3.01
E?(()jtls&?;ln in Design Laboratory (requirements and an example calculating the | L.0.B.5.3.02
medical shielding and the sources). L0.B5.3.03
applications Radiation protection of workers and population.
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B.5.4.
Radiation
protection in
industrial and
research
applications

B.5.5.
Radiation
workers
monitoring

B.5.6. Nuclear
Reactors

Optimization of patient’s radiation protection.
Quality assurance.
Nuclear Medicine (diagnostic and therapeutic)

Design Laboratory (requirements and an example calculating the
shielding and the sources).

Radiation protection of workers and population.
Optimization of patient’s radiation protection.
Quality assurance.

Radiotherapy (teletherapy, brachytherapy)

Design Laboratory (requirements and an example calculating the
shielding and the sources).

Radiation protection of workers and population.
Optimization of patient’s radiation protection.

Quality assurance.

Safety and management of radioactive sealed sources.

Design Laboratory (requirements and an example calculating the
shielding and the sources).

Radiation protection of workers and population.
Optimization of patient’s radiation protection.
Quality assurance.

Safety and management of radioactive sources.
Quantities / definitions.

External monitoring.

Internal monitoring.

Special workers categories.

Protocols (EC, ANS], ISO).

Overview

Operating principle - Introduction to reactors theory and control
reactors.

Fission, releasing energy, chain reaction - Parts of the reactor and
their role - Cycle neutron, critical mass - and control activity is the
reactor - Reactor Types - The cycle of nuclear fuel.

The reactor as radiation source

Direct and secondary radiation - Fission and activation products,
Radioactive waste-Radiological effects during normal operation and
accidents.

Reactor safety

Study of accidents, risk analysis, safety in design. Site selection.
Multiple barriers, defense in depth. Technological protection
measures, control-Radiological Safety organization for accidents.
Emergency plans. Equipment - Authorities role. Licenses. Controls.

Impact on environment and population

L.0.B.5.3.04
L.0.B.5.3.05

L.0.B.5.4.01
L.0.B.5.4.02
L.0.B.5.4.03

L.0.B.5.5.01
L.0.B.5.5.02

L.0.B.5.6.01
L.0.B.5.6.02
L.0.B.5.6.03
L.0.B.5.6.04
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B.5.7.
Environmental
radioactivity

B.5.8.
Emergency
exposures

Reactor’ normal function. Releases to the environment. Workers
and population monitoring in an accident case. Impacts. Dispersion
in the atmosphere and doses to the population).

Natural environmental radioactivity: sources, exposure pathways,

doses.

Artificial environmental radioactivity: sources, exposure pathways,

doses.

National environmental radioactivity monitoring system.
Emergency plan to radiological hazards.
Radiological / nuclear accidents.

Instant warning systems.

B.5.2: LEARNING OBJECTIVES

L.0.B.5.7.01

L.0.B.5.8.01

Subsection Learning Objectives (LO)
No. Description
After completing the subsection, the student will be able to:
B.5.L. Gu1dc.3llr.1es possess knowledge, describe the basic principles of radiation
for , radiation  .0.B.5.1.01 protection and apply them in everyday practice.
protection
understand and apply the basic requirements of the legislation for
L.0.B.5.1.02 the proper operation of laboratories where ionizing radiation is
used.
B.5.2.0verview understand and apply the required formalisms to calculate
L.0.B.5.2.01 ) P
exposures, doses and required shielding.
E.ri.‘fe.ctiorlfadlatl(ig understand and apply the requirements regarding the design of
medical L.0.B.5.3.01 laborato.ries for m(::'dical applications of radiation sources and the
applications appropriate shielding of their spaces.
implement appropriate measures for the radiation protection of
L.0.B.5.3.02 worker, the general public and the patients, evaluate and propose
strategies for the optimization of radiation protection.
possess knowledge and implement appropriate quality assurance
L0.B5.3.03 systems in organizations where medical exposures take place,
e evaluate existing quality assurance programs and propose
methods for the enhancement.
manage radioactive waste arising from Nuclear Medicine
practices, conduct measurements and calculations of radioactive
L.0. B.5.3.04 . . ! o o
residue activity, assessing radiation impact on exposed individuals
and the general population upon release.
possess knowledge and manage safely the radioactive sources
L.0.B.5.3.05 . :
used in medical exposures.
B.5.4.  Radiation
protection in understand and apply the requirements concerning the design of
industrial and L.0.B.5.4.01 labs of industrial and research applications of radiation sources
research and the appropriate shielding of their spaces.
applications
evaluate and implement appropriate measures for the radiation
L.0.B.5.4.02 protection of workers and the general public, conduct

measurements and calculations of radiation exposure of workers
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and the general population from industrial and research
applications using ionizing radiation.

implement and assess appropriate quality assurance systems in
organizations where exhibitions are held for industrial or research
purposes.

understand and explain the quantities used in personnel
dosimetry.

possess knowledge and describe external and internal dosimetry
procedures.

describe with clarity, the principle of operation of nuclear reactors.

understand and explain concepts related to the operation and use
of nuclear reactors as radiation sources.

possess knowledge and explain issues related to the impact of the
operation of nuclear reactors on the environment and population.

explain and analyze issues related to the safe operation of nuclear
reactors, and be able to describe the general population the
measures to be taken in case of emergency.

recognize and describe sources, routes of exposure and doses
related to the natural and artificial radioactivity of the
environment.

describe and explain to both specialist and non - specialist
audiences, the main parts and actions included in the radiological
agent emergency response plan, possess knowledge of historical
nuclear accidents worldwide and be able to elucidate the
underlying causes that led to each incident.

LABORATORY EXERCISES OF 280 SEMESTER

Detectors/counters calibration for medical applications.
Calculation of doses and effective doses in radiology.

L.0.B.5.4.03
B.5.5. Radiation
workers L.0.B.5.5.01
monitoring
L.0. B.5.5.02
B.5.6. Nuclear LO.B.5.6.01
reactors
L.0.B.5.6.02
L.0.B.5.6.03
L.0.B.5.6.04
B.5.7.
Environmental L.0.B.5.7.01
radioactivity
B.5.8. Emergency
exposures
L.0.B.5.8.01
B.1 Radiation Protection
1.
2.
3.

B. I

B.1V.

B.V.

Practical radiation protection studies (diagnostic radiology, nuclear medicine,
radiotherapy) - Exercises.

Radiotherapy
Linear accelerator.
Treatment planning.
Nuclear Medicine

y-camera quality control.
Hot-cells.
RIA.

Diagnostic radiology

1. X-ray tube and developer quality control.

2. Digital detectors.

Physics of Non-Ionizing radiation
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Laboratory exercise with pulsed ultraviolet and infrared lasers and their biomedical
application.

B. VL. Environmental Radioactivity

1. Radon.
2. o- spectroscopy.
3. Emergency.

B. VII. Radiation Protection of Non-Ionizing radiation

1. Measurements of non-ionizing radiation.
2. Measurements of cell phones radiation.
3. Measurements of base radiation.

SPECIAL LECTURES

Nuclear Energy: Modern applications

Radiation and pregnancy

Metrology of ionizing radiation

Installations for management and storage of radioactive waste
Transportation of radioactive material

Chernobyl accident and its consequences

Organization and methodology of research

NoukwnpeE

EXAMINATIONS - STUDENT’S ASSESSMENT

The educational work of each academic year is structured in two (2) semesters of study, the winter
and the spring, each of which includes thirteen (13) weeks of teaching and four (4) weeks of
examinations. In case a student fails in the courses of the winter and spring semesters, he/she must
re-sit in September.

The attendance of the courses/lab exercises, etc., is mandatory.

In case of a course not being held, it will be substituted. The date and time of substitution are posted
on the website of IPPS MP-RP.

In the case that the percentage of student absences exceeds 20% per course / or in all courses, the
issue of the student's deletion arises. This issue is examined by the CC, which provides an opinion
on the matter to the SPC.

The evaluation of postgraduate students and their performance in the courses they are required to
attend is carried out at the end of each semester with written examinations and / or with
assignments throughout the semester. The method of evaluation is determined by the teachers of
each course. Grading is done on a scale of 1-10. The grades of the courses are submitted to the
Secretariat of the IPPS within twenty (20) days from the end of the examination period.

In order to obtain a Master’s degree, each postgraduate student must attend and be successfully
examined in all the courses offered by the IPPS and prepare a postgraduate thesis, thus collecting
ninety (90) ECTS.

If a postgraduate student fails the examination of a course or courses, so that according to the
provisions of the Postgraduate Studies Regulation, it is considered that he/she has not successfully
completed the program, he/she is examined, upon application, by a three-member committee of
faculty members/researchers of the Collaborating Institutions, whose members have the same or
related subject to the examined course and are appointed by the SIC. The person in charge of the
teacher examination is excluded from the committee.
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In the third (3rd) semester of the Program, students are obliged to draft their postgraduate thesis.
The Coordinating Committee, following a request from the candidate in which the proposed title of
the thesis, the proposed supervisor and a summary of the proposed thesis are attached, designates
the supervisor and sets up the three-member examination committee for the approval of the thesis,
one of its members of which he is also the supervisor.

The supervisor and the other two members of the three-member examination committee come from
all categories of teachers of the IPPS, holders of a PhD degree, in accordance with the current
legislation.

The subject of the master's thesis must have a research character and novelty.

A necessary condition for starting the preparation of the thesis is the successful fulfillment of all the
student's obligations in the 1st and 2nd semesters.

The language of the postgraduate thesis can be Greek or English.

The Master's thesis must be submitted computer-typed and printed on one side of the page, on good
quality white A4 size paper, with adequate margins on all sides and with 1.5 body spacing while
footnotes (or notes end) single. For footnotes (or endnotes) it is recommended to use the same font
but a smaller font size than in the main text. Headings of chapters, sub-chapters and paragraphs may
use a different font than that of the main text. In general, the format of the work should be simple.

In its final form, the thesis is filed bound in a single volume. The cover/title page of the paper must
contain, in order from top to bottom: the logos of the collaborating institutions, the title of the IPPS,
"Medical Physics - Radiation Physics", the title of the thesis, the full name of the postgraduate
student, the name of the supervisors as well as the names of the members of the examination
committee and the time of its submission. The size of the postgraduate thesis is at the discretion of
the student in collaboration with the supervisor and is related to the requirements and specificities
of the subject. The scientific completeness of the work is evaluated more than its size. A size of 50 to
150 pages is indicated, including any appendices, bibliography, tables and diagrams, etc., without
these limits being limiting.

In order for the work to be approved, the student must present it to the examination committee in
an open session.

Grading is done on a scale of 1-10.

Postgraduate thesis, if approved by the examination committee, must be posted on the website of
the Medical School.

Also, the thesis is submitted electronically to the Digital Repository "PERGAMOS", in accordance
with the decisions of the Senate of National and Kapodistrian University of Athens.

OBLIGATIONS AND RIGHTS OF POSTGRADUATE STUDENTS

1. Postgraduate students have all the rights and benefits provided for students of the 1st cycle of
study (meal card, student ticket, reduced costs of participation in certain cultural and recreational
events, insurance through the University) except the right to provide free textbooks.

The Institution is obliged to ensure that students with disabilities and/or special needs have access
to the proposed texts and teaching. The Accessibility Unit of National and Kapodistrian University
of Athens was established and operates with the decision of the University Senate dated February
23, 2006 and the decision of the Rector's Council dated March 22, 2006. Its task is to ensure in
practice equal access to academic studies for students with different abilities and requirements,
through the provision of adaptations to the environment, Supportive IT Technologies and Access
Services.

2. Postgraduate students are invited to participate and attend seminars of research groups,
discussions of bibliographic information, visits of laboratories, conferences / workshops with a
subject related to that of the IPPS, lectures or other scientific events of the IPPS, etc.
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3. For the student of the IPPS MP-RP with the highest average grade in the courses of the first two
semesters (in case of a tie with the highest grade in the course of Nuclear Medicine Physics) a
scholarship equal to the tuition fees of all three semesters is provided, provided that they do not
exceed the total amount of 2,000 euros, within the framework of the Prize in memory of Professor
Charalambos Proukakis, founder of the Laboratory of Medical Physics of the Medical School of
National and Kapodistrina University of Athens and of the IPPS "Medical Physics - Radiation
Physics" in 1994.

4. The SPC, following the recommendation of the CC, may decide to delete postgraduate students:
e ifthey exceed the maximum number of absences

e ifthey have failed a course or courses examination and have not successfully completed
the program

e if they exceed the maximum duration of study at the MSc, as defined in this Regulation,

e if they have violated the written provisions regarding the treatment of disciplinary
offenses by the competent disciplinary bodies,

e automatically at the request of postgraduate students,
e if they do not pay the prescribed tuition fee

5. Students of IPPS MP-RP are exempted from tuition fees, whose individual income, if they have
the same income, and the equivalent family available income do not independently exceed one
hundred percent (100%) of the individual, and the family seventy percent (70%) of the national
median disposable equivalent income, according to the most recent data published each time by the
Hellenic Statistical Authority (EL.STAT.). This exemption is granted for participation in a single [PPS.
In any case, the exempted students do not exceed the percentage of thirty percent (30%) of the total
number of students admitted to the IPPS MP-RP. If the beneficiaries exceed the percentage of the
previous paragraph, they are selected in order of ranking starting from those with the lowest income
(article 35, par. 2, Law 4485/17).

6. At the end of each semester, each course and each teacher are evaluated by the postgraduate
students. The results of the evaluation of the students regarding the entire Postgraduate Program
and its activities will be posted on the website of the program. The results of the evaluation of each
teacher will be shared to him/ her.

7. The inauguration takes place in the context of the Assembly of the Medical School in the presence
of the President of the Medical School.

8. A Postgraduate Degree is not awarded to a student whose first-cycle degree from a foreign
institution has not been recognized by the Hellenic National Academic Recognition Information
Center (NARIC), according to Law 3328/2005 (A" 80).

9. Postgraduate students can apply for a diploma supplement

10. For their participation in the IPPS MP-RP, postgraduate students pay tuition fees amounting to
two thousand euros (€ 2,000) corresponding to seven hundred and fifty euros (€ 750) for each of
the first two semesters and five hundred euros (€ 500) for the third semester corresponding to the
Master’s thesis. The fee is paid at the beginning of each semester.
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