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1. BeBeaenue

1.1. HaumeHnoBaHue Ha cienuaiHocTTa: MeAuIMHCKA PANOJOTHYHA Pu3nKa

1.2. [IpoaBIKUTEIHOCT HA 00yueHHeTO: 3 (TPH) rOAMHHU

1.3. M3uckBano 0a30BO oOpazoBaHWEe 3a JOIMYyCKaHE JO0 OOydYeHHE IO CHEIHATHOCTTA:
3aBBPIICHO BUCIIEC 00pa3oBaHue B 00IacTTa HA (PU3NICCKUTE U WHKCHEPHUTE HAYKU

1.4. lepuHunusi Ha cHeUHAJTHOCTTA: MeauIMHCKAaTa paauoiiornyHa (u3mMKa € o01acT oT
NpWIOKHATA (U3MKA 332 W3MOI3BAHETO HA WOHU3MpAIIMTE JIbYCHHS B oOpa3HaTa IUAarHOCTHKA,

HYyKJICapHaTa MCAWLIMHA U JIBYCICYCHUCTO.

2. lles1 HA 00y4YeHHMETO

O6y‘leHI/IeTO IO KIMHHYHaTa CICOHUAJIHOCT MCI[I/II_[I/IHCKa paaunoIorniHa (bmm(a €
MMp€aHa3HAa4YCHO 3a JIdIa C KBaJ'II/I(bI/IKaI_[I/IH B oOnacTTa Ha (1)I/I3I/ILI€CKI/ITC 1 MHXCHCPHUTC HAYKH, KOUTO
Ja pa6OT$IT B 3BCHA 3a 06pa3Ha AWArdHOCTUKA, HyKJICapHa MCUIINHA U JIBYUCIICUCHUEC B CUCTEMATAa Ha
3ApaBCOIIa3BAHCTO WJIM [Ja HU3BBPIIBAT JEMHOCTH MO M3IMTBAaHE KadyeCTBOTO HA MEAMIIMHCKA
paanoJIOru4vHa arnaparypa 1no pcaa Ha 4. 65a ot 3akoHa 3a 3APaB€TO HA OCHOBAHUEC HAa OOI'OBOPHU C
JeueOHn 3aBCACHUA.

I_[eJ'ITa Ha O6y‘leHI/ICTO € 1a OCUTI'YpH Ha CIICHUAJIN3AHTUTC Sa,Z[T)J'I60‘IeHI/I 3HAHH:, IPAKTHUICCKU
YMCHUA U KOMIICTCHTHOCTH, H606XO,I[I/IMI/I 3a CaMOCTOATCIIHA HpO(i)GCI/IOHaJ'IHa KJIMHUYHA JSHHOCT B
06pa3HaTa ANAarHoCTUKa, HYKJICApHATA MCAUIIMHA WUJIN JIBYUCIICUCHUCTO, KAKTO U a I' IIOATOTBHU 34
CaMOCTOATCIIHO U3ITBJIHCHHUC Ha (I)YHKI_II/II/I " 3abJDKCHUSA, OIIPCACIICHU OT CbOTBETHUTC MCAUITUHCKU

CTaHJapTH, KaKTO W OT HapeabaTa, U37a/cHa Ha OCHOBaHME 4il. 65, air. 1, T. 2 oT 3akoHa 3a 3/IpaBeTo.

3. 3HaHI/Iﬂ, YMEHUSA H KOMIIETCHTHOCTH, KOUTO CIICHMUATU3AHTDHT CJI¢/IBa 1a npmmﬁne:

CrernuanuctbT 1o MeaunHcka paauoioruyta Gusuka TpsoBa aa:

- 1Ma 3a1bJ1004Y€HN O3HAHUS 110 TEOPETUYHUTE OCHOBH Ha CHEIUAIIHOCTTA;

- [puiara TEOPETUYHUTE 3HAaHUA C pa3OUpaHe U TBOPUECTBO 3a PElllaBaHE HA MIPAKTUUYECKH
3a/1a4i;

- paboTu caMOCTOSATETHO, KaTo IoeMa OTTOBOPHOCT IPH pEIIaBaHe Ha CIIOKHU 3aJlauM OT
KJIMHUYHATA IPAKTHKA, BKIIOUUTEIHO B HECTAHJIAPTHU U B HEMIO3HATH YCIIOBHS;

- NpeACTaBs pe3yiTaTd OT U3MEPBAHMSI U OLIEHKU pa3dupaeMo U ¢ HeoOxoaumaTa TOYHOCT,
OTKpHBA U OLICHSIBA IPEIIKU U IpeaIpreMa aIeKBaTHU MEPKHU 3a TAXHOTO KOPUTHPAHE;

- 1O3HaBa M Cla3Ba HOPMATUBHHUTE JIOKYMEHTH, pErJIaMEHTHUpAIld MEIUIIMHCKUTE
JIEHHOCTH;

- TI03HaBa M CHa3Ba HOPMATUBHUTE JOKYMEHTH 3a 0€30MacHO M3MOJI3BaHE Ha U3TOYHUIIUTE
Ha MOHU3HPAIIH JIbYEHUS;

- mpuiara OCHOBHUTE MPHUHIMIIM U METOJM Ha paJuallMOHHATa 3allliTa Ha epcoHalla U Ha
NalMEeHTUTEe U T0eMa OTTOBOPHOCT 3a TOBAa, B CHOTBETCTBUE HA 3aeMaHaTa OT HEro
JUTBYKHOCT;

- CH CHTPYIHWYHU KOMIIETEHTHO M aKTUBHO C BCUYKU TPYIHA MEAUITUTHCKA U HEMETUITUHCKHI

CHEAAINCTH,



- CrmasBa IpaBWIaTa 3a 100pa MEIUIIMHCKA MTPaKTHKA B 001acTTa, B KOSITO padoTH;
- crma3Ba eTHYHH MpaBWiia Ha Mpo(eCHOHATHO TIOBEACHUE TI0 OTHOIIICHHE HA AIIMEHTUTE U
KOJIETHTE CH, KaKTO U B Hay4HaTa U y4eOHa JIEHHOCTH, B KOMTO Y4acTBa,

- TOIIBpKa M pa3lIupsiBa 3HAHUATA, YMEHUSATA U KOMIIETEHTHOCTTA CH.

CnenguiuioMHOTO OOYYeHHE pas3lIupsBa W yEJHAKBSIBA TCOPETUYHUTE 3HAHHUS Ha
CHCIUAIM3aHTUTE, TIOJYYCHN 10 BPEME Ha YHHBEPCHTETCKOTO OOYyYEHHWE, U OCUTYpsiBa HYXKHATa
TeopeTnyHa 0a3a 3a TaxHarta mnpodecnoHanHa peanusanus. CreUAIN3aHTUTE YCBOSIBAT
3a]bJI0O0YCHU MPAKTUYCCKH YMEHHSI Y MPUI00MBAT KOMIIETCHTHOCTH 32 CAMOCTOSITENTHA padoTa B
MIOHE €/THAa OT OCHOBHHTE O0JIAaCTH HAa MEIUIIMHCKATa PAJHOJIOTUYHA (BU3UKA, KAKTO M JOCTAThYHU
NPaKTUYECKH YMEHHS B OCTAHAIUTE 00JAaCTH, KOSTO rapaHTHpa ONpeAeieHa TOJMBAJIICHTHOCT 32
paboTa B 00JIaCTTa Ha MEJMIIMHCKATA PAIMOJIOTHYHA (PHU3HKA.

3aBBPIIIMAT YCICNIHO CHeluain3anuiara MeIuluHCKa paauoIornyHa (uU3uKa IMojrydaBa
NPaBO 332 CaMOCTOSATEIHA KJIIMHUYHA paboTa Karo MEIUIIMHCKH (U3MK B OOpa3HaTa JMAarHOCTHKA,

HYKJI€apHaTa MEAULIMHA UJIN JIBYCIICYCHUCTO.

4. O0yuyenne

4.1. YueOeH nmjaaH (HaI/IMeHOBaHI/Ie Ha MOAYJUTE U TAXHATa l'lpOIl’bJ'DKI/ITeJ'IHOCT)

OO0y4eHueTo BKIOYBA O0I1a U CHEIHaIHA YacT.

OO0mara yact uMma 3a Lel Ja NPUIOMHHU, pa3lIupU U YEIHAKBU TEOPETUYHMUTE 3HAHUS HA
CTHEIHAIN3aHTUTE, MTOJyYCHH 110 BpEME Ha YHHBEPCHTETCKOTO OOy4YEeHHE, U Ja OCHTYpH HYXHATa
TeopeTnyHa 0a3a 3a yCBOSIBAHE HA 3HAHMTA OT crielrainHara yact. O0mara 9acT BKIIOYBA CICTHUTE
MOJYJIU:

Ol. Paguomerpus v 103UMETpUsl HA HOHU3UPAIINUTE JIbYESHHUS.

02. O6mu BRIIPOCH Ha paJiMallMOHHATA 3aIUTA.

O3. OCHOBHHM BBITPOCH OT OMOJIOTHATA, AHATOMUSATA U (PU3UOJIOTHATA HA YOBEKA.

04. O61ma 1 KITMHUYHA PaTHO0ONOIIOTHSL.

O5. KoMIioTepHH cUMyJIAalluU U MOZENIM B MEIMLIMHCKATa (PU3HKA.

06. MenumnuHacKa CTaTUCTHKA.

CnenuanaHaTa 4acT BKIIIOYBA CIICTHUTE MOJIYJIH:

C1. ®uzuka B oOpa3HaTa TMarHOCTHKA.

C2. ®usuka B HyKJIeapHaTa MeIUIIHHA.

C3. ®u3uka B IbYEIECYCHUETO.

OO6marta MPOABIHKUTEIIHOCT HA 00YYECHHETO MO MOIYJIUTE OT O0IaTa W CHeluaiHaTa 4acrT,
MPOJIBIDKUTEITHOCTTA HA TEOPETHYHOTO 00yUYeHHE (TIPOBEXKTAHO MPUCHCTBEHO HIIU JTUCTAHIIMOHHO)

U TPOABKUTETHOCTTA HAa MPUCHCTBEHOTO IMPAKTHUECKO oOyuyeHHe B 0a3za 3a 0O0ydeHHE € KaKTO

clie/iBa;

Mopyau/Paznenu IMpoabKUTESTHOCT HA 00y4eHHETO
OBIIA YACT, BxirouBanmia: 6 Mecena, 0T KOUTO:
Moaya 1: 2 Mecelia, 0T KOUTO:




Ol. Paguomerpus u 103UMETpUS HA
MOHU3HUPALIUTE JIBYCHUS

02. O6mu BRIIPOCH Ha paiMallMOHHATA 3aIlUTa
Teopernuen Kypc no moayin 1

Moaya 2:
03. OcHOBHH BBIIPOCH OT OMOJIOTHATA,

AHATOMUATA U (PU3HOJIOTHUATA HA YOBEKA
04. Obma ¥ KIMHAYHA PaIHOONOIOTHS
TeopeTrdeH Kypc 1Mo MOAYI 2

Monaya 3:
05. KoMIIoTepHH cUMyJIalluu U MOJIETHU B

MeAuIMHCKaTa (pr3rKa
06. MeaumuHacKa CTaTUCTAKA
TeoperudeH Kypc mo Moayi 3

1 Mmecert

25 KaneHaapHu JHUA
5 pabothu qaM (40 akaeMUYHH Yaca)

2 Mecena, 0T KOMTO:
25 KaJleHJapHU JTHU

1 mecen
5 pabotam qHU (40 akaJeMUYHH Yaca)

2 Mecena, 0T KOUTO:
1 mecerg

25 KaneHaapHu JHUA
5 pabotam qHU (40 akaeMUYHH Yaca)

CIHHELIUAJIHA YACT, BriroyBania:

Monaya 4:
C1. ®usuka B oOpa3HaTa JUAarHOCTHKA

Teoperuuen Kype o Mmoayin 4

Moaya 5:
C2. ®u3uka B HyKJIeapHaTa MEIUIIHA

TeopeTruyeH Kypc 1Mo MOy S

Monaya 6:
C3. ®usuka B IBYEIIEYEHUETO

TeoperudeH Kypc 1Mo MOayI 6

30 mecena, 0T KOMTO:

10 mecena, T KOMTO

9,5 Mecela NpakTU4YecKo 00ydYeHne
0,5 mecerr (80 akageMuyuHH yaca)

8 mecena, oT KOMTO
7,5 Mecela mpakTU4ecKo o0ydeHue
0,5 mecerr (80 akageMuuHH Yaca)

12 mecena, 0T KOUTO
11,5 mecena mpakTU4ECKO 00ydyeHue
0,5 mecerr (80 akageMuyHH Yaca)

O6mmo:

36 mecena

KOOp,Z[I/IHaI_II/ISITa Ha TCOPETUIHOTO 06yquI/Ie CC OChIICCTBABA OT KOOPAWHATOP HA O6y‘{eHI/IeTO
— OpeaACCHaTCIIAT HA AbprKaBHATA U3IIUTHA KOMUCHSA 11O CIICHUAIIHOCTTA, OIIPCIACIICH ChC 3aIlI0OBEA HA
MHUHHUCTBpPA Ha 3ApaBCOIIa3BaHCTO. Toit TpH6Ba Ja € Xa6I/IJ'II/ITI/IpaHO JMIE ChC CIICHIHUAIIHOCT IIO
MeauiuHcKa paaruoJIOTHIHA (1)I/ISI/IKa. TeOpeTI/IIIHOTO o6yquI/Ie CC OopraHusupa €JHOBPEMCHHO 3a
CIICIUAJIN3aHTUTE OT BCUYKHU 0a3u u ce IMpoOBEKAA OT JICKTOPH — Xa6I/IJ'II/ITI/IpaHI/I JIMIa U CliCMaJInCTH
OT CTpaHaTa U OT LIy)K6I/IH3..

B PaMKHUTC Ha €AUH MOAYJ OT MPAKTHYCCKOTO 06y‘-ICHI/IC CC JI0ITyCKa O6y‘-ICHI/IC B IIOBCYEC OT
caHa 0a3a 3a O6y‘ICHI/Ie, aKO TOBa € HCO6XOI{I/IMO 3a U3MBJIHEHUE HA IIBIHUS 00eM Ha MMPpaKTUYCCKAaTa
MoATrOoTOBKA IO CHOTBCTHUSA MOIYII. Bcesika npueMmaiiia Oaza 3a 06y‘-ICHI/IC OIpeaciii KOHCYJITAHT,
KOITO OTTOBaps 34 U3MBJIHCHHUCTO HA MPAKTUUICCKOTO 06y"-ICHI/IC B HCA IO CbOTBCTHUA MOIYIJI. IIo
MMPCHCHKA Ha KOHCYJITAHTa CIICHUAJIM3AHTHT MOKE Jia U3IbJIHABA CAMOCTOATCIIHO B OCHOBHATa CHU
Oasza 3a O6y‘-ICHI/IC HHIUBUAYAJIHO 3aJaHHUC, CBCTABCHO OT KOHCYJITAHTA. HN3nbaHeHneTo Ha
MPAKTUYCCKUTE 3aJa4r 11O BPEMC Ha 06y‘-IeHI/IeTO M0 CbOTBCTHUA MOIAYJII CC O(I)OpM}I B IIPOTOKOJIH,
3aBCPCHU OT PBKOBOAUTECIIA HA CIICLIUAJIN3aHTA B OCHOBHATA 0aza 3a 06yquHe HJIM OT KOHCYJITAHTa

B IIpriemMaiaTa 0asa 3a ooy4eHue.



Crnenuanu3aHThbT BOJAM IPOTOKOJHA TalKa 3a MPAKTUYECKUTE 3aHMMaHHWs B 0a3uTe 3a
oOydyeHHe ¥ 3a M3MBIHCHUE Ha 3aJa4dTe€ OT WHIUBUIYATIHOTO 3amaHue. l[lamkara chabpka
MIPOTOKOJIUTE OT MPOBEACHUTE M3MEPBAHUs, MPECMATAHMS, aHATU3U, U3TOTBCHUTE WHIUBUIYATHU
MJIaHOBE 32 JIbYelIeueHUe, pa3pab0TeHN WK BbBEJICHH KOMITIOTHPHU Iporpamu u ap. [IpoTokonute
Ce MPOBEPSBAT U PAa3MKUCBAT OT PHKOBOIUTEIS HA CIICIMAIN3aHTa B OCHOBHATA 0a3a 3a 00y4eHHE UITH

OT KOHCYJITaHTa B IpreMaiara 6a3a 3a o0y4deHue.
4.2. YyeOHa nporpama

4.2.1. TeopeTnuHa yact

O1. Pagnomerpus u 103MMeTPUs HA HOHM3UPALLKMTE JIbYECHHUS

1. BemuuuHM W €AMHUIM, XapaKTEpU3UPALIM  PATUOAKTUBHUTE  U3TOYHHLU U
PaMOHYKJINJNTE, WU3MOJI3BAHU B TSAX: AKTUBHOCT, KOHCTAaHTa Ha PaJUOAKTUBHOTO IPEBPBLIAHE,
HepuoJl Ha Iojlypa3najiaHe, HOHU3alMOHHA KOHCTAHTa, KOHCTAHTa HAa MOIIHOCTTA Ha BB3yLIHATA
KepMma.

2. BzaunmopeiicTBHe Ha 3apeI€HH YaCTHUIIM C BELIECTBOTO. 3ary0u Ha €Heprusl Ha 3ape/IeHUuTe
yacTHIH. VIOHM3aIMOHHY M paJMAlMOHHH 3ary6u Ha eHeprus. JInHelina foHM3amus U mpoGer Ha
3apeneHuTe yactTuuu. CpeHa eHeprus 3a ch3/JjaBaHe Ha €jHa HOHHA JIBOIiKa B ras.

3. BsaumopelicTBMe Ha TPOTOHM M TEXKKH HOHM ¢ BemecTBoro. CeueHue Ha
B3auMmoieiicteuero. IlpenaBane Ha eHeprus, kpuBa Ha bpsr, mpober BbB BemecTBoTO. IIbiHA
JUHEWHa cIMpayHa CIOCOOHOCT, ITbJIHA MacoBa CIUpPayHa CIIOCOOHOCT, JIMHEWHO INpenaBaHe Ha
€Heprus, 3aBUCUMOCT OT BUJIa U €HEPrusATa Ha YaCTULIUTE U OT BEIIECTBOTO.

4. BsaumoneilcTBHE Ha €JIEKTPOHHMTE C BEUIECTBOTO. B3ammopeiicTBue ¢ opOHUTaiHHUTE
€JIEKTPOHHU U ¢ siapaTa. CnupayHa criocoOHOCT. Pa3ceiliBaHe Ha MOHOEHEPTHEH CHON €JIEKTPOHHU.
CriekThp Ha el1eKTpoHuTe B Abja0ounHa. [Ipober u mpakTuyecku mpooer.

5. BsaumopeiictBue Ha (HOTOHHM HOHM3MpAIIM JTBUEHHS C BELIECTBOTO: (POTOENEKTPUUHO
norrsinade, KomnTeHOB edekT, 00pa3yBaHe Ha JIBOIKa €JIeKTPOH-TIO3UTPOH, (POTOAIPEHU PEAKIIHH.

6. Koeduuuentu Ha B3aumojeiicTBue Ha (OTOHHMTE HOHM3HMPAIIM JIBUEHUS: JMHEEH
Koe(QUIMEHT Ha oTciaadBaHe, MacOB KOE(UIIMEHT Ha oTcilabBaHe, ceueHus. MacoB Koe(UIMEeHT Ha
npeJaBaHe Ha €Heprusi, MacoB KOE(PUIIMEHT Ha MOTIbIIaHe.

7. OtcnabBaHe Ha TeceH CHOMN (POTOHHO HOHM3MpAIIO JIbUE€HHE. 3aKOH 3a OTCIa0BaHe Ha
TECEH CHOI ¢ Jle0eMHaTa Ha IpeMuHaTus ciaoi BemectBo. Croii Ha nonyotcnabane. OTcnabBaHe
Ha [IOUPOK CHON (OTOHHO JbYEeHHE, (akTop Ha HaTpymnBaHe. 3aKOH 3a OTciaOBaHe
C OT/ajeyaBaHe OT U3TOYHUKA HAa (POTOHHO HOHU3HMPAILO JTbUCHHE.

8. 3aBucuMoCT Ha KOE(UIIMEHTUTE Ha B3auMoOJeicTBHE 3a (OTOHM OT EHEeprusiTa Ha
JBUEHUETO U OT aTOMHHUS HOMEP Ha BEIIECTBOTO. EKBHBAJIEHTHO BELIECTBO, €KBUBAJIEHTHA CPENa,
e(eKTHUBEH aTOMEH HOMeEp.

9. BzaumojeiicTBUe Ha HEYTPOHH C BELIECTBOTO: €JIACTUYHO pa3ceiiBaHe, HEYTPOHHO
3aJIaBHE, KBAa3MEJIACTUYHO M HEEIAaCTHYHO pa3celBaHe, SAPEHO paslelBaHe. 3aBUCHMOCT Ha
CeueHMsITa OT eHepruara Ha HeyTpoHHuTe. OTcrabBaHe BBB BELIECTBOTO Ha MOHOEHEPIHEH MOTOK

HEYTPOHHU.



10. PagmomeTpH4HM BENWYHMHU M €MHUIN, XapaKTEPU3UPAIIN OTOK HOHU3UPAIIN YACTUIIH:
Opoii 4aCTHIH, TOTOK YAaCTHIIH, TPEHOC Ha YAaCTUII, MOLITHOCT HA IIPEHOCA YacTHIN. Pagnomerprann
BCJIMYMHYU W CIUHUIM, XapaKTEPU3UPAIId CHEPrHiHO MOJe: JIBYNCTa €HEePrus, CHEPrUeH MOTOK,
SHEprueH NPEHOC, MOIIHOCT HAa CHEPTHUHUS IPEHOC (MHTEH3UTET).

11. Jlo3uMeTpuyYHM BEIMYMHM M SIUHHIM: NpeAajeHa SHeprus, CpeHa npeiaaeHa eHeprus,
HOTrBJIHATAa 7032, MOLIHOCT Ha TOTBJIHATaTa 1033, KepMa, MOIIHOCT Ha KepMmara, €KCIO3WIIHS,
MOIIIHOCT HA eKCHO3MIMATA. BpB3KM MeXay MO3UMETPUYHHTE BEIUYMHH. Bpb3ku Mexmay
JO3UMETPUYHHTE U PAJANOMETPUYHHUTE BEITMUUHH.

12. Jlerexkropu Ha HOHU3MpAIIX TbYeHUS. UyBCTBUTEIHOCT U €PEKTUBHOCT. 3aBUCUMOCT Ha
NIOKa3aHMsTa OT BUJA U EHEeprusiTa Ha Tb4eHueTo. Enepruiina pasienuTenana criocoOHOCT.

13. TazoBu nerexropu. [IpomopuuonanHu Oposum. [aiirep-mrosiepoBu OposUM, BPEMEBH
xapaktepuctuku. Koponnu Oposan. Y crpoiicTa 3a 00paboTBaHe M perucTpUpaHe Ha CUTHAA.

14. Momm3ammoHHH Kamepu. BimsnHuMe Ha PeKOMOMHAIMATA HPH MOCTOSHHA, MMIYJICHA M
KOJIOHHA HOHHM3aIus. MOHM3alMOHHN KaMepu 3a M3MEpBaHE Ha (- U B-4acTHIM, HA Y-THUM U HA
HEYTPOHH. VOHM3AMOHHM KaMepu moj HansraHe. KOHIEH3aTOPHM HOHM3ALMOHHH KaMepH.
VoHM3alOHE pallOMeTpU M JO3MMETPH. YCTpoilicTBa 3a 06pabOTBaHE M PETHCTPUpAaHE HA
CHUTHaJA.

15. IlomynmpoBOJHMKOBH JETEKTOPU: TNPHHIUI Ha ACHCTBHE, XapAaKTEPUCTHKU, THUIIOBE.
YcrpoiicTBa 3a 00paboTBaHE M PErHCTPUPAHE HA CHTHATIA.

16. TepmonyMHHECHCHTHH ¥ (OTOTYMHHECIEHTHH JETEKTOpH: NPUHIMI Ha JICUCTBHE,
XapaKTepUCTHKH, TUIIOBE. Y CTPOICTBA 3a perucTpupane 1 oopaborBane Ha HH(pOpMaLUATA.

17.  CuuHTHIAIMOHHM JAeTeKTopH. ['a30BH, TEUHU U TBBPAU CLUUHTUIATOPU. YCTPOHCTBA 3a
peructpupase u o0paboTBaHe Ha HHPOPMaLUATA.

18. KanopumerpuyHu AETEKTOpH, aauabaTHU M H30TEPMHHU. AOCOIIOTHO HM3MepBaHEe Ha
€HEepruiHUs MPEHOC U Ha MOT'bJIHATaTa J03a.

19.  Xwumuunu nerexropu. @epocyndaren (Ppuke), X10p-0€H307I0B U ATAHUHOB TO3UMETBP.

20. ®ororpadcku JETEKTOpH: MPUHLUUN Ha JeHCTBHE W XapaKTEPUCTUKH. XHUMHUYHO
peructpupase u o0paboTBaHe Ha MHPOpPMaLUATA.

21. KanubOpupaHe Ha IETEKTOPUTE B €AMHULM 32 paiOMeTpuIHNUTE BennunHu. KanuOpupane
Ha JIETEKTOPUTE B €UHUILIM 32 T03UMETPUYHHUTE BEIINYMHU.

22. Jlo3umerpus Ha (GOTOHHHM HOHM3MpAILH JIBUEHUS ¢ HOHU3aIMOHHA KaMepa. M3mepBaHe Ha
eKCIO3MLIMATA U Ha Bb3JlylIHaTa KepMa. EnekTpoHHo paBHOBecue. Teopus Ha KyxHHaTa.

23. Jloumerpus Ha 3apeleHM dYacTUIM. Jlo3UMETpusi Ha YCKOPEHM eJNEeKTPOHH M Ha
BHUCOKOEHEPIMIHO CITUPAYHO JIbUEHHE.

24. Jlo3uMeTpus Ha HEYTPOHU U HA CMECEHU N-y-JIbUEHUSI.

25. Pagmomerpus U JO3UMETPUS MPH 3aKPUTH U OTKPUTH PaIMOAKTUBHU U3TOUHULIU. MeToau
3a ompeeNsHe Ha aKTUBHOCTTa. Bpb3ka Ha JIO3UMETPUUHUTE BEIMUYMHH C BEITUYHUHUTE,
XapaKTepU3Hpaly paaloaKTUBHUTE U3TOUHUIIH.

26. IIpuHUMIN HA AO3UMETPUATA HA MHKOPIIOPUPAHU PAAMOAKTHUBHU M3TOUHHIU. KuHeTnka
Ha W3TOYHUIUTE B KUBU opraHu3Mu. OCHOBHM MaTeMaTHYHU MOJEIH 3a OINpeNeNssHe Ha J03aTa —

KaMCPCH aHaJin3. I[I/IpeKTHI/I U MHAUPCKTHU MCTOU 3a OIIPCACIIAHC Ha J03aTa.



27. MeTposoruyHU XapaKTePUCTHUKU HAa paJuoMeTpuTe U jaozumerpure. OcurypsiBaHe Ha
IPOCIEIMMOCT Ha HW3MEpPBaHUATA: ETAJIOHH, HEepapXWYHU CXEMH, CpEACTBa 3a H3MEpBaHE.
Kanmubpupane. Merponoruuen koHTposl. OcurypsiBaHe Ha KadecTBOTO Ha M3MEpPBAHUSATA 4peE3
U3IOJI3BaHE Ha KOHTPOJIHHU U3TOYHUIIH.

28. HeompeneneHocT B paauomeTpusara u goumerpusita. Heonpenenenoct tun A u tun b.
OCHOBHM HW3TOYHMIIM Ha HeoNpeaeaeHocT B ao3uMmeTpusara. OlieHsBaHE M U3pa3sBaHe Ha

HEOMPECACIICHOCT Ha pE3yJiTaTta OT U3MCPBAHCTO.
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3. BacuneBa K. PagmanvoHHW BeNWYMHU W COUHHUIM B MEIUIIMHCKATa PaUOJIOTHS.
Hanmonanen xypc “Paamanmonna 3ammura B auarnoctTudHara paguosorus”’, Codus, 2003.

4. Tony6eB b. Jlozumerpus u 3amuTa OT HOHU3UPYIOLIUX U3TYyYSHHH, U3/l. BTOpOe. ATOMU3/aT,
Mocksa, 1971.

5. KapamxoB A. Jlo3uMeTpuyHU BEJIMYMHU B JTbU€3alUTATa MPU BBHHIIHO oOibuBaHe. Kypc
“CrnenidyyHU M3UCKBAHHS TNPU HM3MEPBAaHE M NPOBEKIAHE HA JO3UMETPHYCH KOHTPOJ .
Cwto3 Ha MeTponosute B bearapus, Codust, 2012.

6. Manymes b. [Ipaktuyecka merposnorus Ha sapeHure abueHus. Tuta koncynt, Codus, 2001.

7. Ilomun P., B. IlenueB, b. KoncrauTtuHos. ﬂOHHSHpamH JpYEHUs U Japye3amura. Hayka u
u3kyctBo, Codus, 1976.

8. Ilpecusnos /l. YBox B 1o3uMeTpusiTa Ha HOHU3UpAIIUTE JIbUeHUs, Tuta KoHcynt; 2014 .
9. Panes X., B. bores. Heonpenenenoct Ha pe3ynrara ot usmepsanero. Codus, 2001.
10. Tomopor B. Menununcka ¢usuka, Bropo uznanue. Codus, 2002.

11. American Association of Physicists in Medicine. AAPM TG 191 Clinical Use of Luminescent
Dosimeters: TLDs and OSLDs, 2019.

12. Greening J. Fundamentals of Radiation Dosimetry. — 2nd ed. (Medical Physics Handbooks).
Bristol and Boston, 1985.

13. Evaluation of measurement data — Guide to the expression of uncertainty in measurement,
JCGM 100:2008,
https://www.bipm.org/utils/common/documents/jcgm/JCGM_100_2008_E.pdf

14. European accreditation. Expression of the uncertainty of measurement in calibration EA-4/02,
European cooperation for accreditation, 2013. https://european-accreditation.org/wp-
content/uploads/2018/10/ea-4-02-m-rev01-september-2013.pdf

15. Hubbell J., S. Seltzer. Tables of X-Ray Mass Attenuation Coefficients and Mass Energy-
Absorption Coefficients from 1 keV to 20 MeV for Elements Z = 1 to 92 and 48. Additional
Substances of Dosimetric Interest, http://www.nist.gov/pml/data/xraycoef/index.cfm.

16. Hubbell, J. H. Photon mass attenuation and energy absorption coefficients from 1 keV to 20
MeV, Int. J. Appl. Radiat. Isotopes, vol. 33, p. 1269, 1982.

17. International Atomic Energy Agency. Calibration of radiation protection monitoring
instruments, Safety report series. 2000, No. 16. http://www-
pub.iaea.org/MTCD/Publications/PDF/P074_scr.pdf.

18. International Atomic Energy Agency. Calibration system for kilovoltage X ray dosimetry at
the SSDL level. Calibration system for kilovoltage X ray dosimetry at the SSDL level,
COS9008 - X ray calibration system for SSDLs. 2015.

19. International Atomic Energy Agency. Measurement uncertainty a practical guide for SSDL,
IAEA-TECDOC No. 1585. 2008, Vienna, Austria. https://www-
pub.iaea.org/MTCD/publications/PDF/te_1585 web.pdf



20. International Commission on Radiation Units & Measurements. Tissue Substitutes in
Radiation Dosimetry and Measurement, ICRU Report 44, Bethesda, MD, 19809.
http://physics.nist.gov/PhysRefData/XrayMassCoef/tab2.html.

21. International Commission on Radiation Units & Measurements. Measurement of Dose
Equivalents from External Photon and Electron Radiations. ICRU Report 47, Bethesda, 1992.

22. International Commission on Radiation Units & Measurements. Quantities and Units in
Radiation Protection Dosimetry. ICRU Report 51, Bethesda, 1993a.

23. International Commission on Radiation Units & Measurements. Fundamental Quantities and
Units for lonizing Radiation (ICRU Report 85a-Revised), Journal of the ICRU 2011, 1 (1),
Oxford University Press.

24. International Commission on Radiological Protection. Adult Reference Computational
Phantoms. ICRP Publication 110, Ann. ICRP 39 (2), 2009, Elsevier. Khan F. The Physics of
Radiation Therapy — 2nd ed. Baltimor, London, Munich, Sydney, Tokyo, Williams & Wilkins,
1994,

25. Podgorsak E B. Radiation Oncology Physics: A Handbook for Teachers and Students,
International Atomic Energy Agency, Vienna, 2005.
https://www.iaea.org/publications/7086/radiation-oncology-physics (qocTbmnHa u Ha
owarapcku e3uk: https://roentgen-bg.org/bg/polezno/za-radiologiata/)

02. O0mu BbIPOCH HA PAAHAIMOHHATA 3aIUTA

1. OcHOBHU BEIMYMHM 32 OI[CHKA HA paJHAIlMOHHUS PUCK U 3a OTPaHNYaBaHEe Ha 00JIbYBAHETO:
opraHHa (TbKaHHa) 1033, EKBUBAJICHTHA /103, €()eKTUBHA J103a.

2. OnepaTUBHY BEIMYMHU B paJHAIIMOHHATA 3aIUTa: aMOMEHTEH JI030B €KBUBAJIICHT, HACOUCH
JI030B €KBUBAJICHT, IEPCOHAJICH JI030B €KBUBAJICHT.

3. OOirpuBaHe Ha YOBEKA OT MPUPOIAHHUTE M3TOUHHUIIM HA HOHM3HMpANIH JIb4eHus. [IpupoacH
panuanuoHeH (OH, KOMIIOHCHTH. PaanoakTHBHU pemoBe. PasmpocTpaHeHne Ha €CTECTBEHUTE
PaAMOHYKJIMIM BBB BB3JyXa, NIOYBaTa, BOJIaTa, XpaHaTa, B TAJIOTO Ha JKMBOTHUTE M Ha XopaTa.
OrieHka Ha BHHIIHOTO M Ha BRTPEITHOTO OOThYBAHE HA YOBEKA OT MPUPOTHUS PATUAIIIOHEH (OH.

4. OOnpuBaHE HA YOBEKA OT TEXHOTCHHHUTE U3TOYHHIIM HAa HOHU3MUpAITH JbueHus. OleHka Ha
00JTPUBAHETO OT M3TOYHUIINTE HA HOHU3MPAIIH JTHUCHUS, H3MOJI3BAHN B MEIUITMHATA, WHIYCTPHUSATA,
EHEepreTHKaTa, CEJICKOTO CTOIMAHCTBO. JeTbT HA MPUPOJHUTE M HA TEXHOTCHHUTE HM3TOYHHIA B
00110TO 00JIPYBAHE HA YOBEKA.

5. Panmmanumonen puck. Mojenu 3a ornieHka Ha pucka. JInHelina 6e3mparoBa KOHIEIIIHS.

6. Cucrema 3a pamuanmonHa 3amuTa. OCHOBHM TPHHIWIIKA HAa pPaJUdAllMOHHATA 3aIIHTA:
000CHOBaBaHe, ONTUMH3AIINS, OTpaHNYaBaHE Ha JIO3UTE.

7. I'pynu oO0mp4BaHM JMIIA M BUJOBE OOIbYBaHE: MNPOPECHOHATHO, MEIUIIMHCKO, Ha
HaceneHneTo. CuTyaruu Ha 00JrbUBaHe: TUIAHUPAHO, CHIIECTBYBAIIO, aBAPHITHO.

8. Hopmupane Ha mpo¢eCHOHATHOTO 00 ThYBaHE U 00JFYBAHETO HA HACEIICHUETO. [ paHuI Ha
no3uTte. ['paHUYHM 103M1.

9. Pammanmonna 3amuTa pu nmpodecruoHanHo oorpuBane. OpraHn3anus Ha pabOTHUTE MecTa.
Kontponopann u Ham3upaBanu 30HH. KaTeropuszamwsi Ha Jjuma mpu MpodeCHOHATHO OOIbYBaHE.
MenuinHcko HaOII0IeHNe Ha JINIaTa Py TPoPEeCHOHATHO 00 ThUBaHE.

10. PammanumoHHa 3amyTa MpU paboTa ChC 3aKPUTH PAJMOAKTHBHUA W3TOYHHIMN. [IpHHIMATIH,
METO/TH, 3aIUTHU CPeJICTBA U Marepuaiu. [IpoBepka 3a XepMETHYHOCT Ha M3TOYHUIUTE. KOHTpOIT

Ha IBMKCHHUECTO HA PAANOAKTUBHUTEC U3TOYHUIIH.



11. PagmamumonHa 3amuTa npu padoTa ¢ OTKPUTH PAAMOAKTHBHU W3TOYHHUIM. Kiac
naboparopuu 3a paboTa ¢ OTKPUTH PAJTUOAKTUBHU WU3TOYHHUITU. M3UCKBaHHUS KHM IMOMEIICHHUITA U
003aBeXKIAHETO, KOHTPOJMPAHK W HAJ3UPaBaHH 30HU. VHIUBUIYaTHHM JTHUC3ANIUTHH CPEJICTBA.
PaguanvioneH KOHTpoJ M JieKOHTaMHHANMs. KOHTpPOJ Ha JBMXKEHHETO HA pPaJHOaKTUBHUTE
HM3TOYHHIIH.

12. PagumanuoHHa 3anura npu OPEMEHHOCT Ha JIMIIA OT IepCoHaa.

13. MuauBuayaleH [A03MMETPUYCH KOHTpoid. IlporpamMu 3a paaudalldOHEH MOHHUTOPHHT.
JIoKyMeHTHpaHe ¥ JOKJIaIBaHEe HA PE3YyJITATUTE OT PaJHALMOHHUSI MOHUTOPHHT M WHIWBHTYaJTHUS
JIO3UMETPUYCH KOHTPOJI. ABapUiHO MPO(PEeCHOHATHO 00IbYBAHE.

14. PaguanuoHHa 3alMTa Ha HACEJICHHETO IPU CHTyallMM Ha IUIAHHPAHO W aBapUHHO
001BYBaHE.

15. PaguanuoHHa 3alUTa IMpY CUTYallMK Ha ChINECTBYBAIIO O0bYBAHE.

16. HanmoHaaHM HOPMATHBHU JIOKYMEHTH 32 paboTa ¢ M3TOUYHHUIM Ha HOHU3UPAIIH JTHYCHUS.

17. HopMaTUBHM HW3HMCKBaHUS 3a paJHalldOHHA 3allliTa IIPH MEIUIMHCKO OOIbYBaHE.
O6ocHoBaBane u ontuMmu3anusg. OTTOBOPHOCTH Ha JIMIICH3MAHTA M HAa MEIUIMHCKHS TEPCOHAI.
OTroBOpHOCTH M 33bJDKEHUS Ha €KCIIEpTa 10 MEAUITMHCKA (PU3KKa ¥ Ha METUIIMHCKUS (DU3UK.

18. M3uckBaHus 3a JUICH3UpaHE HA 00CKTH ¢ U3TOYHMIIM HA HOHHM3UpAIH JibueHus. ETanu Ha

JIMICH3UOHHUSA ITPOLEC U NOKYMCHTALIUsL.

Jumepamypa:
1. Bacunes I'. OcHoBu Ha paguanmonHara 3auuta. Tutakoncynr, Codus, 2002.

2. BacwuiieBa XK. PajmanionHa xurueHa u pajdanyonHa 3amuTa. [ 1aBa B XurueHa, XxpaHeHe u
npoeCHOHAIHA OOJIECTH - Y4€OHHK 3a CTYIACHTH MO MEIUIMHA M OOIIONPaKTUKYBAIIH
nekapu. 257-283. Codus, 2009.

3. KapamxoB A. Jlo3uMeTpuyHHM BEIWYMHM B Jbye3allluTaTa MpH BBHIIHO oOmbuBaHe. Kypc
“CrneunyuyHN U3MCKBaHMS NPU U3MEPBAHE U NMPOBEXKIAHE HA JO3UMETPUYEH KOHTPOI .
Cn103 Ha MeTpono3ute B beirapus, Codus, 2012.

4. 3axoH 3a 0e30macHO U3MOJ3BaHe Ha sipeHara eHeprus, O6H. /IB, 6p. 63 ot 28.06.2002 r.,
HOCJIeIBAIN U3MEHEHHUSI.

5. 3akoH 3a 3apaBeto, B cuia ot 01.01.2005 r., O6n. IB. 6p.70 ot 10 ABryct 2004r.,
HIOCJIE/IBAIIN M3MEHEHHUS.

6. Hapenba 3a paguanmonna 3amurta mpuera ¢ [IMC Ne 20 ot 14.02.2018 r., 0o6H., /IB, 6p. 16
ot 20.02.2018 ., B cuma ot 20.02.2018 r.

7. HapenOa 3a ycioBusiTa U pena 3a yBeJOMsBaHE Ha ATEHLHUATA 3a SIIPEHO peryjaupaHe 3a
CBHOUTHS B SAJPEHU CHOPHKEHUS, B 00CKTH U MPH IEHHOCTH ¢ M3TOYHHUIN Ha HOHHU3MPAIIN
JTBbYSHUS U TIPH NPEBO3 HA paJIMOAKTUBHU BEIIECTBAa U3M. U Jiom., Op. 11 ot 31.01.2017 .

8. Hapen0a 3a ycnoBusTa u pena 3a mpuaoOruBane Ha podecroHaiHa KBaauuKalus 1 3a pesia
3a W3[aBaHE€ Ha JIMIICH3UW 3a CIENUATU3UpaHo OOy4YeHHME W Ha YJOCTOBEPEHHUS 3a
MPABOCIIOCOOHOCT 3a M3MOJ3BaHe Ha sapeHara eneprus (o6H., 1B, 6p. 74 ot 2004 r., mocn
u3M. u qom. op. 53 ot 5.07.2019 1.).

9. Hapenba 3a aBapuifHO ITaHWPAHE U aBapHitHA TOTOBHOCT TPH SAPEHA H PaHalliOHHA aBapHsI
ot 29.11.2011 r., 0o6H., [IB, 6p. 94 o1 29.11.2011 1., u3m., Op. 57 ot 28.07.2015 1., B cuna ot
28.07.2015 r., 6p. 55 o1 7.07.2017 r., B cuma ot 7.07.2017 r.

10. Hapenba 3a ycioBHsITa M peja 3a M3BBPIIBAHE HAa MPEBO3 HAa PAJAMOAKTHBHH BEIIECTBA OT
22.07.2005 r., u3m. u nmom. IB. 6p.13 ot 14.02.2014r.

11. Hapen6a 3a 6e30macHOCT MpH yIpaBiIeHUE Ha paAMOaKTUBHUTE oTHaaAbIM, oT 23.08.2013 r.,
00H., IIB, 6p. 76 ot 30.08.2013 r., u3Mm., 6p. 4 01 9.01.2018 ., B cumna ot 9.01.2018 r., 6p. 37

8



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,
25.

or 4.05.2018 r.

Hapen6a 3a ycioBusTa ¥ peia 3a npeaBaHe HAa PaJIdOAKTUBHU OTHAAbLIU Ha JIbprkaBHO
npennpustae “PagnoaktuBuu otnaaeiu’ npuetra ¢ [IMC Ne 35 ot 20.02.2015 1., 06H., /IB,
op. 16 o1 27.02.2015 .

Hapen6a Ne2 na M3 ot 5 deBpyapu 2018 1. 32 ycioBusiTa u pesia 3a OCUTYpsIBaHE 3allllTa Ha
JUIaTa Npu METUIIMHCKO 00IbuBane., 00H., /IB, 6p. 13 o1 9.02.2018r.

[Tormun P. u B. Ilenue. )KuBoT ¢ pagnanus — 1034, pUCK, 3al0MTa, BTOPO u3nanue. Jlogoc,
Codus, 2003.

European Union. Directive 2013/59/EURATOM of 5 December 2013 laying down basic
safety standards for protection against the dangers arising from exposure to ionising
radiation, and repealing Directives 89/618/Euratom, 90/641/Euratom, 96/29/Euratom,
97/43/Euratom and 2003/122/Euratom. Official Journal of the European Union, L 13/1,
17.1.2014. https://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2014:013:0001:0073:EN:PDF

IAEA. Radiation Protection and Safety of Radiation Sources: International Basic Safety
Standards. General Safety Requirements Part 3. IAEA Safety Standards Series GSR Part 3,
2014. https://www-pub.iaea.org/MTCD/publications/PDF/Pub1578 web-57265295.pdf.
IAEA. Radiation Protection and Safety in Medical Uses of lonizing Radiation. SSG-46,
2018. https://www.iaea.org/publications/11102/radiation-protection-and-safety-in-medical-
uses-of-ionizing-radiation.

ICRP Publication 103. The 2007 Recommendations of the International Commission on
Radiological Protection. Ann. ICRP 37 (2-4), 2007. https://www.icrp.org/
publication.asp?id=1CRP%20Publication%20103%20(Users%20Edition)

ICRP Publication 105. Radiological Protection in Medicine. Ann. ICRP 2007; 37 (6).
https://www.icrp.org/publication.asp?id=ICRP%?20Publication%20105

ICRP Publication 138. Ethical foundations of the system of radiological protection. Ann.
ICRP 47(1) , 2018. https://www.icrp.org/publication.asp?id=ICRP%20Publication%20138
ICRU Report 39. Determination of Dose Equivalents Resulting from External Radiation
Sources. 1985.

ICRU Report 47. Measurement of Dose Equivalents from External Radiation end Electron
Radiations. 1992.

ICRU Report 48. Phantoms and Computational Models in Therapy, Diagnostics and
Protection. ICRU, 1992.

ICRU Report 51. Quantities and Units in Radiation Protection Dosimetry. 1993.
Martin C, Sutton D. Practical Radiation Protection in Healthcare. 2002.

03. OcHoBHH BBIIPOCHA OT 6I/IOJ'IOF]/IHT3, AHATOMMUSATA U q)l/[3l/[0.]'lOl“I/IﬂTa Ha Y0BCKa

1. MeaunuHcKa TCPMUHOJIOTUA: E3I/H_[I/I, TCPMUHOJOTUYHU ocobenoctu. Ilonstue 3a

OpUCHTHPAHC HAa YOBCHIKOTO TJIO. OCHOBHH YaCTH U 00JIaCTH HA YOBELIKOTO TSIIO

CTOCK

2. CprKTypa U opraHusanuvsd Ha YOBCHIKOTO TAJIO — OCOGCHOCTI/I, CBBbpP3aHU C UBIIPABCHUSA

3. OcHOBHa aHATOMHUS — CTPYKTYpa, NO3UlHd U HOMCHKJIATYypa. OHOpHO-I[BI/IFaTCJlHa cucTreMma.

C’LI[OBC, HCPBH, CIIOMAraTCJIHU THKAaHH. B’preI_HHI/I OpraHu. IlonsTue 3a Tonorpaq)cxa aHaTOMMA.

Homenkuarypa.

4. EneMeHTH Ha (U3NOJOTHATA.

5. UYosemiku OpraHu U CUCTCMH: OIMOPHO-ABUI'ATCIIHA; HCPBHA U CHIOKpPHWHHA (perynaum{);

AUXaTeiiHa, XpaHOCMUJIATCIIHA, KPbBOHOCHA, OTACIIMTCIIHA, I10JIOBA.



6. OmpenensHe Ha aHATOMUYHU CTPYKTYPH B TUArHOCTHYHHU 00pa3y.
7. TlonsiThe 3a OoyiecTHA MPOMSHA TIPH 3a00JIIBAaHUS ¥ TPABMH.

8. Ilpunuumnu 3a GyHKIIMOHAJICH Mperiie]l Ha OPTaHU U CUCTEMH.
Jlumepamypa:

Banramkues I'. AnatoMus Ha yoBeka. MequIIMHCKO u3aaTencTso “‘Paiikos”, Ilimosaus, 2007.
Bankos B. , K. MueB. Tonorpadcka anatomusi, 1995.
[Tuprona b., C. EBrumoBa. Anaromus u ¢pusmnonorus Ha yoBeka. Apco. Codus, 1995.

P owbhe

Yaxswpos E. , Y. Haues, L. TakeBa, M. KuniboBcka. Atnac — opranu u cuctemu. [Ipocsera,
2007.

5. IlBeren arnac mo anatomust B 3 Toma: Tom 1: Jpurarenen amapat — B. Ilmaruep; Tom 2:
Borpemnn opranu — X. @puy, B. Kronen; Tom 3: HepBHa cucrema v CETUBHM OpraHU —
B. Kane, M. ®pouep. Jletepa, 2006.

04. O0ma u KJIMHUYHA PATUOOH0JIOT U

1. B3aumoneiictBue Ha WOHU3UPAIIUTE JBYCHUS C OHOJOTHYHUTE CUCTEMH — (HU3UYHA,
¢usuko-xumuyHa, 6nonornyHa ¢asu. JJHK — ocHOBHa MuIIeHa Ha THYEBOTO BH3ACHCTBHE, THUCBU
YBpEXKIaHUS.

2. JleiicTBue Ha HOHM3MpPALIUTE THUCHHS BbPXY KIETKaTa. JIbuedyBCTBUTEIHOCT Ha KJIETKATa
B 3aBHCHUMOCT OT CTaJusl Ha KJIEThYHMS LIMUKBI U META0OJUTHOTO W ChCTOSHME. MeXaHu3MU Ha
KJIETbYHA CMBPT. XpOMO30MHU abepanuu. JIbuepe3ucTeHTHOCT.

3. OTroBop Ha HOPMAJHHUTE M HEOIUIACTUYHUTE THKAaHM Ha PATUAIMOHHOTO BB3JCHCTBHE.
Kpusu no3a-edekr, TeparneBTuyeH UHTEpBaJl. MeTO M 3a IPOTHO3UpaHe Ha TYMOPHUS OTTOBOP.

4. JIp4euyBCTBUTEIHOCT HA HOPMallHU TbKaHu. TonepanTHa no3a. TepamneBThyHa 1033 U
BEPOSITHOCT 32 TYMOPEH KOHTPOJ.

5. Kucnopozen edext — npupoaa u mexanuszpM. [Ipunoxenue B rbuenedeHnero. OU3nyHu U
OMOJOTUYHU METOJIU 32 IPEOAOIIBAHE HA XUTTOKCUUHUTE KIETKH.

6. ®usnunu (pakTopw, ompeneNdn OMOJOTUYHOTO NEHCTBHE HAa WOHM3HMPAIIUTE JIHYCHUS.
Jluneitno npenaBane Ha eneprus (JIIIE) u otHOcuTenna 6uonornuna epexrusHoct (OBE).

7. MomHoCT Ha Jo03aTa B MEPKYTaHHOTO JbueieueHue u Opaxurepanudra. [Ipuinoxenue Ha
npueHus ¢ Bucoko JIIE.

8. ®akTopbT BpeMe B MEPKYTAHHOTO JTbyeneueHue. Opaxnuonupane Ha go3ata. Mojaenn npu
OLICHKA Ha Pa3INYHUTE PKUMHU Ha PpakiroHupane. [IpequmcTBa 1 HeAOCTAaThIM 32 IPUIIOKEHHE B
IIpaKTHKaTa.

9. PanHM 1 KbCHH JTPYCBH PEAKIINU HA KOXKATa, JTUTABUIIMTE, KPbBOTBOPHATA cucTeMa. JIbueBn
peaxkuu npH MoJy- U LeJoTelecHO o0abuBaHe. PakTopy, BIUSEUIN BbPXY JbUeBaTa MaTOJIOTHS.
CucremMu 3a OTYHTaHE Ha JTbYEBUTE PEAKLIUU.

10. buonorus Ha Ty™mopuTe. JIpueuyBcTBHTENHOCT. COMaTHUHU €()EKTH BBPXY TOHAJAUTE U
wioga. CToxacTUYHU paguallMoHHu epekTu. Kanmeporenesza u reHeTHYHH e(hEeKTH.

11. JIp4euyBCTBUTEIHOCT Ha OpraHu3Ma. JIbuedyBCTBUTEIHOCT B 3aBUCUMOCT OT T10J1, Bb3pacT,
HACJIEICTBEHOCT U JIp. OMOJIOTUYHU (aKTOPH.

12. Octpu napueBn edektu. IlparoBu nmosum. JleramHa moza. CuHApoMH Ha JibueBaTa OOJIECT.

HT)pBa ImoMoII ¥ Bb3MOXHOCTH 3a JICUCHUC HAa TOCTpaJaJId TP padualluOHCH UHIIUJCHT.
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13. Moaudunupane Ha paguanuoHHuTe edextu. CpencrBa 3a MOBHUIIABAHE HA JIbYETYBCTBH-
TeTHOCTTa (ceHcuOumm3aropu). PannonporekTopu.
14. Pagnanvonnn eekTd BbpXy eMOpHOHa U (eTyca nmpu obrbuBane in Utero. 3aBUCHMOCT OT

cTaaus Ha OpeMEeHHOCTTa U J103aTa.
Jlumepamypa:

benos A. 1. u np. Paguo6uonorus. Konoc , Mocksa, 1999.
Bacunes I'. OcHoBu Ha paguanuonHara 3amura. Tura Koncynar EOO/], 2002.
Hall E. J. Radiobiology for the radiologist, 5™ edition, Lippincott Williams&Wilkins, 2000.

National Research Council. 2006. Health Risks from Exposure to Low Levels of lonizing
Radiation: BEIR VII Phase 2. Washington, DC: The National Academies Press.
https://doi.org/10.17226/11340.

5. Nias A. An introduction to radiobiology. Second edition. John Wiley & Sons, 1998.

6. Podgorsak E B. Radiation Oncology Physics: A Handbook for Teachers and Students,
International Atomic Energy Agency, Vienna, 2005.
https://www.iaea.org/publications/7086/radiation-oncology-physics (noctbmnHa 1 Ha
Obarapcku e3uk: https://roentgen-bg.org/bg/polezno/za-radiologiata/)

7. Steel G G. Basic clinical radiobiology. 3™ Edition, Arnold, London, 2002.

8. Tubiana M, Dutreix J, Wambersie A. Introduction to radiobiology. London, New York, 1990.

9. United Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR).
UNSCEAR 2012 Report: "Sources, effects and risks of ionizing radiation”. UNSCEAR, 2012.
https://www.unscear.org/unscear/en/publications/2012.html.

10. United Nations Scientific Committee on the Effects of Atomic Radiation. UNSCEAR 2013
Report to the General Assembly, with scientific annexes, Annex B: Effects of radiation
exposure of children, https://www.unscear.org/unscear/en/publications/2013 2.html.

P owbhe

OS. KoMnIOTbpHU CUMYJIALMU M MOJAEIH

1. BeBenenue B Mmerona Monrte Kapno: ucropus, npuinoxenus, AepuHunuu. OCHOBHH
KOMITIOHEHTHU. ['eHepaTop Ha ciay4aiiHu 4ncia U uaTerpupane upe3 Mounte Kapo.

2. TpancmopT Ha eJeMeHTapHuUTe uvacTuuuTe no merona Mounte Kapno. Mopenupane
Ha  TpaekTopuaTra Ha  HOHM3Mpalla  dYacTMlla  BbB  BellecTBOTO.  Mojenupane
Ha B3aMMOJEHCTBUATa Ha (DOTOHM M €NEKTPOHH ¢ BemecTBoTo. Cumyrnanus Ha TPaHCHOPT Ha
HOHM3MpaIy YacTULM B OMOJIOrMYHY ThKaHU upe3 MonTe Kapo.

3. Copryepnn mnakeru, wusnon3BaHu 3a Mounte Kapno TpaHcmopr Ha 4YacTHIMTE,
3a yIpaKHEHUsI, IPOEKTH, HAYYHU U3CIICIBAHMUS.

4. Ilpunoxenus Ha Metoga Monte Kapio B menunuHckara ¢usnka: oOpa3Ha JUarHOCTHKA;
JTbYesieueHue; HyKjIeapHa MeIMIMHA, PaIMOMETPUs U IO3UMETPHsI, PaJlalliOHHA 3aIINTa.

5. CpnocraBka Ha Merona Monrte Kapno ¢ agerepMmunHuctuyHuTe MeTonu. IIpenmmcTBa
U HeJocTaThlM Ha MeToa MonTte Kapuo.

6. Bupryanuu ¢panromu. Knacudukamms — pusudecku u copTyepHu (paHnTOMU; MPUIIOKEHHE 32
OLIEHKa Ha MPOM3BOJUTEIHOCTTA, JOKAa3BaHE HA XUIIOTE3U, HOBU OTKPUTHs, 00pa3oBaTeIHU LIEIH,
IPOTHO3M.

7. OCHOBHM KOMITOHEHTH Ha BUpTyajgHHUTe (aHTOMH. Ch3/aBaHe HAa BUPTYaJTHH (PAaHTOMHU OT
dopmynupaHeTo Ha 3ajadara 70 BaguaupaHero. OIEHKa C MOMOIITa Ha BUPTYAIHU (PaHTOMHU Ha

HOBH ITPOTOKOJIM 3a IUATrHOCTUKA U JICHCHUC NIPCAU MMPUTIAraHECTO UM 3a KIIMHUYHU LICJIN.
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https://www.unscear.org/docs/publications/2013/UNSCEAR_2013_Annex-B.pdf
https://www.unscear.org/unscear/en/publications/2013_2.html

8. [Ipunoxxenne Ha BUpPTyaTHUTE (AHTOMH B OOpa3HaTa JMArHOCTHMKA 3a OIICHKAa Ha HOB
MIPOTOKOJI/METO/I, ONITUMHU3HUPAHE Ha ChIECTBYBAI MeTo1. DaHTOMM Ha MJICUHA JKJIe3a U MO3BK.
9. [lpunoxxeHne Ha BUPTyaJHH (AHTOMHU 3a OICHKA HAa HOBH M CHIICCTBYBAIId METOJU
Y TEXHUKHU 32 00pab0TKa Ha TUArHOCTUYHU 00pasH.
10. [IpwiokeHHe HAa BUPTYATHUTE (PaHTOMH B JTbUYCIICIYCHHUETO.
11. [IpenumMcTBa, HEAOCTATBHIM M KPUTEPUH 3a KM300p HAa MPOYYBAHE UYPE3 KOMITIOTHPHH

CUMYyJIallii UJIKW pC€aJlHU U3MCPBaHUs.

Jlumepamypa:
1. Agostinelli S. et al. Geant4—a simulation toolkit. Nucl Instr Meth Phys Res 2003: A 506:
250-303.
2. Andreo P. Monte Carlo techniques in medical radiation physics, PMB 1991: 36 (7), 861-
920.

3. Berger M. et al. XCOM: Photon Cross Section Database (version 1.3), NIST, Gaithersburg,
MD, 2005 http://physics.nist.gov/xcom.

4. Bielajew A. Chapter 5 The Monte Carlo Simulation of Radiation Transport in Mayles et al.
Handbook of Radiotherapy Physics, 2010.

5. Estar: Stopping-power and range tables for electrons. NIST, Gaithersburg MD.
http://physics.nist.gov/PhysRefData/Star/Text/ESTAR.html

6. Kawrakow I. and Rogers D. The EGSnrc Code System: Monte Carlo Simulation of Electron
and Rogers D. Fifty years of Monte Carlo simulations for medical physics. PMB 2006: 51
R287

7. NRCC. Photon Transport. NRCC Report PIRS-701, 2006.

8. Rogers D. et al. BEAM: A Monte Carlo code to simulate radiotherapy treatment units. Med
Phys, 1995: 22 (5) 503.

9. EGSnrc : http://www.nrc-cnrc.ge.ca/eng/solutions/advisory/egsnrc_index.html

10. MCNP http://mcnp.lanl.gov/

11. Penelope http://www.mcnpvised.com/visedtraining/penelope/penelope0.pdf

12. Fluka http://www.fluka.org/fluka.php

13. GEANT4 http://geant4.cern.ch/

14. The consortium of computational human phantoms
http://www.virtualphantoms.org/phantoms.htm

15. Aubert-Broche B. et al, A new improved version of the realistic digital brain phantom,
Neuroimage 2006: 32(1), 138-145.

16. Bliznakova K. et al, A 3D breast software phantom for mammography simulation Phys.
Med. Biol. 2003: 48(22), 3699-3721.

17. Caon M, Voxel-based computational models of real human anatomy: a review. Radiat
Environ Biophys 2004: 42(4), 229-235.

18. Zaidi H. and Tsui B, Review of Computational Anthropomorphic Anatomical and
Physiological Models, Proceedings of the IEEE, 2009: 97 (12), 1938 — 1953.

06. MeaunMHCKA CTATHCTHKA

1. OcuoBuu nousTus. ['eHepanna cpbBKynmHOCT. M3Bajka — M3UCKBaHMsI U CBoOcTBAa. HaunHu Ha
otbop. benesu, knacuduxamnus va 6enesure. [IpencraBsHe Ha TaHHUTE.

2. Paznpenenenue Ha uectorute. [ pynupaHe Ha MbPBUYHUTE JAHHU: 3HAYEHUE; CTATUCTUYECKU

pcaosBe. BapI/IaI_II/IOHHI/I pe€aoBC — BHUIAOBC, aJI'OPUTMH. XI/ICTOFpaMa, IIOJIMTOH Ha YCCTOTUTCE,
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http://www.fluka.org/fluka.php
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http://www.virtualphantoms.org/phantoms.htm

KyMmynaTuBHa KpuBa. ['paduuno npencraBsne Ha nanHu. [IpunoxeHue Ha CTaAaTUCTHUECKU COPTYeED.

3. lleckpuntuBHa ctatucTthka. [loka3zarenu Ha u3Bagkara. Cpennu BenuunHM. [Tokazarenu Ha
Bapuanus. ['padpuuno npencrassiue. [lpunoxenune Ha cTaTUCTUYECKU coTyep.

4. CTaTUCTHYECKU METO/IM 3a aHAIN3 Ha EKCIIEPUMEHTAIHHU JaHHHU. 3aKOHU Ha pa3IpeieiieHHe:
['aycoBo (HOpMasiHO), OmHOMHO, IloacoHOBO, paBHOMEpPHO (IIPABOBI'BIHO), JIOTAPUTMHYHO-
HOpMaJHO, Y2-pasnpenenenue, F-pasnpenenenue, t-pasnpenenenue Ha Student. OcHOBHU
napaMmeTpH Ha pasmnpenenenusrTa. [Ipunoskenrne Ha cTaTUCTHYECKH cOPTyep.

5. TectoBe 3a pasznuume. HyneBa xumoresa, mpoBepka. HuBO Ha 3HauYuMoOCT, mpar Ha
BEpPOATHOCT, cujia Ha TecTa. JlOCTOBEpHHM U HENOCTOBEpHU pasznuuusd. [lapamerpuynu u
HelmapaMeTpUYHH TeCTOBE. t-TecT Ha Student, undTen Tect Ha Student, Tect Ha Fisher, Tect na Mann-
Whitney, rect Ha Wilkoxon. [IpuiosxeHne Ha craTUCTHYECKH CODTYyED.

6. Amanmu3 Ha yecrotute. Tect Ha Kommoropos-CmupHoB. Xu-kBaapat. Ilpunokenue Ha
CTaTHCTUYECKHU coTyep.

7. Jucnepcuonen ananus. OCHOBHU NMOHATHUSA, NpuiokeHue. Exnodakropen u nBydakropex
JMCIIepCHOHeH aHanu3. Panros ananus — Tect Ha Kruskal-Wallis. TIpunoxenne Ha CTaTHCTHYECKH
codryep.

8. Perpecuonen ananu3. Perpecuss u kopenamus. Jluneitna perpecus. KoeduuumeHnt na
perpecusi, ypaBHEHUsI M JIMHUM Ha perpecus. Meron Ha Haii-mankute KBaapatu. Henmuneiina
3aBucuMOocT. ['padpuuno mpencrassue. [lpunoxxkenue Ha CTAaTUCTHUECKU COPTYeEP.

9. Ananu3 Ha npexuBsemocTTa. KpuBu Ha npexuBsiemoctta no Kaplan Meyer, Mogenute Ha

Cox, Log-rank test. IIpuioxeHue Ha CTATUCTHYECKU COPTYEp.

Jumepamypa:

1. TIlerpoBa H. Meaununcka craTucTiKa. MeIMIIMHCKO U3AATENCTBO ,,PaiikoB®, 2013.

Panes X., B. bores. Heonpeanenenoct Ha pe3ynrtata ot uzmepsanero. Codus, 2001.

3. Lane D, editor. Introduction to Statistics, Minneapolis, 2003, available online:
https://open.umn.edu/opentextbooks/textbooks/introduction-to-statistics.

4. Nickoloff E. Applications of Statistics to Medicine and Medical Physics. Medical Physics
Publishing, Madison, WI, 2011.

5. Samuels, M., J. Witmer. 2003. Statistics for the life sciences. 3rd ed., Prentice Hall.

6. Labby Z. Analysis of Dependent Variables: Correlation and Simple Regression. 2016
AAPM Annual Meeting - Session: Practical Statistics for Medical Physicists:
https://www.aapm.org/education/VL/vl.asp?id=11390

N

C1. ®u3uka B 00pa3HaTa JTHATHOCTHKA

1. KommoneHTH Ha cucTemara 3a ToiydaBaHe Ha oOpasza. KauecTtBo Ha oOpaza. dusnyHu
napaMeTpy Ha KayecTBOTO Ha o0Opa3a — KOHTpAcT, HEPS3KOCT, IIYM M Bpb3KaTa MEXAY TSX.
Mopynanuonna npegasatensa pyukius (MTF), ciektsp Ha ryma (NPS), oTHOIIEHHE CUTHAT-TITYM
(SNR), orHorrenne koutpact-irym (CNR). KBantoBa edexkruBHocT Ha netektupane (DQE).

2. XapaKTepUCTHKH Ha 3pUTEITHOTO BB3npusaTHe. [Icnxohu3zndyan (moryoOeKTHBHI) METOTH 32
OIIEHKa Ha Ka4ecTBOTO Ha obOpasa. KnumHuuam (CyOSKTHBHHM) METOJM 3a OIlEHKAa Ha KayeCTBOTO Ha

obOpaza: Meroau upe3 jaerekTupaHe Ha u3BecTeH curHan (ROC-meronm), omeHka Mo aHATOMUYHH
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KpUTepuu (aHAIHM3 Ype3 BU3YaJHO CTETNeHyBaHe). MaremMaTudHu Mojieiau Ha HaOmroaarens (model
observers).

3. PentrenoBu npun. XapaKTepUCTHUUYHO M CHHPAYHO PEHTTEHOBO JbueHUE, crekTpu. OO0
WHTEH3UTET Ha PEHTTEHOBUTE Tbuu. KauecTBeHU U KOJIMYECTBEHH XapaKTePUCTUKU. 3aBUCUMOCT OT
AQHOJIHOTO HAINpEXEHHE, OT AHOAHMUS TOK U OT aTOMHHUS HOMEP Ha BEIEeCTBOTO HAa MHUIIICHATA.
Owirtpanys Ha peHTTEHOBUTE JTbYH.

4. PeHTreHOBH JUAarHOCTUYHU TPHOU U BUCOKOBOJTOBU T'€HEPATOPH — KOHCTPYKIIMS, BUIOBE,
xapaktepuctuku. CoOcTBeHa W JnombiaHUTeNHa ¢uirpanus. brenaupanm yctpoiictBa. biok 3a
yIpaBjieHUE U KOHTPOJ Ha peHTreHoBa ypenoa. M300p Ha naHHUTE 3a MoJyyaBaHe Ha oOpasa.

5. [lonyuaBane Ha oOpa3a mpu peHTreHoBaTa rpadus. PenrtrenoB duiM u Gunm-poauiiHu
koMOuHanmu. [{udpoBu npeodbpazyBarenu Ha peHTreHoBHs o0pa3. KommroThpHa peHTreHorpadus
cbc 3amamersBamy ¢onuu. JlupekTHa AUruTaNHA peHTreHorpadus; NETEKTOPU C IUPEKTHA U
WHAMPEKTHA KOHBEpCUs. XapaKTepUCTUKU Ha MpeoOpa3yBaTenuTe Ha 00pasa.

6. Mamorpadus. KiuHUYHM HM3UCKBaHHS KbM KayecTBOTO Ha oOpasza mpu Mamorpadusi.
KomnonenTn u mapamMeTpu Ha CHCTeMara 3a IoJiydaBaHe Ha oOpasza. DakTopu, OMpenesiu
KauecTBOTO Ha 00pa3a u /103aTa Ha MalKueHTa.

7. Ycunena ¢ koHTpacT criektpanna Mamorpadus (CESM).

8. [lonyuyaBane Ha oOpa3a MpuU PEHTICHOBA CKOMUS. PEHTreHOBH €IeKTPOHHO-ONTUYHU
npeoOpasyBatenu. JleTekTopu 3a AUTruTaIHa PEeHTT€HOCKONHS. Y CTPOMCTBA 3a 3arcBaHe Ha 00pasa.
ABTOMaTHYEH KOHTPOJ Ha IPKOCTTA MIPH peHTreHocKonus. Pexxumu Ha pentrenockonus. [lapamerpu
Ha CKOTIMYHUTE Ypea0H U TAXHOTO BIMYEHHE BYpPXYy KaueCTBOTO Ha 00pasa U 03aTa Ha MaIlUeHTa.

9. JlonbyiHUTENTHO 00paboTBaHe U MOAOOpsABaHE Ha 0Opasa npu rpadus u ckomwus. JlururamHa
cyOTpakimonHa anruorpadus. KommorspHa Tomorpadus ¢ konycosujieH cHor (CBCT) ¢ miocbk
HaHeJIeH JETEKTOoP.

10. Pentrenoa kommtorbpHa ToMorpadust (KT). [Ipunuun Ha monyuaBane Ha oOpasa. Ckana Ha
wIbTHOCTTa (XayHchuilnnoBu eauHunu). PekoHcTpyupane Ha oOpa3a @HpH peHTreHoBara
KOMITIOTBpHA ToMorpadus. Metoau 3a 1ombIHUTENTHA 00paboTka Ha oOpaza. ApTedakTy.

11. IlokoneHuss peHTreHoBH KoMIIOTbp-ToMorpadu. OcHoBHM komnoHeHTH Ha KT-ypenOa.
OcHoBHU napaMeTpu npu nonydaBaHeTo Ha KT oOpa3a v TAXHOTO BIMSHHE BbPXY KaueCTBOTO Ha
oOpa3a u j03aTa Ha MalUeHTa.

12. lurutanen tomocunres. [lonyuaBane Ha oOpaza. [Ipunoxenus.

13. llentanna pentreHonorus. MHrpaopanHa, maHopamMHa M IedaloMeTpUYHa PEHTI€HOBA
rpa¢usi. KommorspHa Tomorpadus ¢ konycoBuaeH cHon (CBCT).B neHTanmHaTta peHTTEHOIOTHS.
[Tony4yaBane Ha oOpa3a MpH BCEKH OT METOJUTE, OCHOBHH MapaMeTPU U TAXHOTO BIMSHUE BBPXY
Ka4ecTBOTO Ha 00pa3a u J103aTa Ha MalueHTa.

14. Metoau 3a u3cienBaHe Ha KOCTHaTa IUTBTHOCT (OCTeoAeH3UTOMETpus). JByeHepruiiHa
pentrenoBa abcopOiuomerpusi (DXA), konmmuecTBeHa yaTpasBykoBa auarHoctuka (QUS),
kosnmyectBeHa KT u npyru metou.

15. V3MepumMu BeTMYMHM 3a OLIEHKA Ha JIbY€BOTO HATOBapBaHE Ha MAalMEHTa: Majalia U BXOAs11a
BB3/YIIHA KepMa, IPOM3BEACHUE KepMa-IUIoll, KOMIIOThP-TOMOrpad)CKU MHIAEKC Ha BB3JyLIHATA

KEpMa, MpO3BCACHHUC KEpMa-ABbJIKHHA U TCXHU BAPHUAHTH U IIPOU3BOIHU. KyMYHaTI/IBHa BB3AYyIIIHA
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KepMa B pedepeHTHaTa ToOuKa B MHTEpBeHIIMOHATHAaTa peHTreHosorus. SSDE mpu KT.

16. Meronu u cpeinctBa 3a HM3MEpBaHE W OMpEIeNsHE Ha JO3MMETPUYHUTE BEIMYMHU B
peHTreHoBarta guarnoctuka. M300p v M3MCKBaHUS KbM JETEKTOPUTE U TI03UMETPUTE, METPOJIOTUIHH
XapaKeTPUCTUKU, METPOJOTHYeH KOHTpoll. Bepudunupane Ha mokazaHusTa Ha CpeicTBaTra 3a
M3MEpBaHe, BrPaJIecHu B PEHTTEHOBUTE ypeAOU Wik Ha COPTYEPHO ONpeNeITHUTE BETUYMHH.

17. MOHUTOPUHT Ha J103UTE Ha MAIlMEHTUTE. METOAM 3a PerucTpUpaHe Ha JO3UMETPUUHUTE
napameTpH OT pa3IMYHUTE BUJIOBE ypenou. Otuetu 3a mo3ara B ctanaapra DICOM: Radiation Dose
Structured Report (RDSR), Patient Dose Structured Report (PDSR).

18. ABTOMaTH4HU CHCTEMH 3a MPOCJeIsBaHE Ha JO3UMETPUUYHHUTE BEIUYMHH, KOMIIOHEHTH U
codryepuu pemienus. KoHTpon Ha KauyecTBOTO HAa aBTOMATUYHUTE CUCTEMH 32 MOHHTOPHHI Ha
JO3UTE.

19. Ouenka Ha OpraHHHUTE 103U U eeKTUBHATA 1032 HA MAlMEHTa PU Pa3IMYHUTE METOAU 32
pPEHTreHOBa AMarHoCcTHKa. MeToIu 3a mMpecMsiTaHe U CBBP3aHUTe ¢ TsX HeonpemieHoctu. CodryepHu
MPOIYKTH.

20. KoHTpoJ Ha Ka4eCTBOTO HA PEHTI€HOBUTE ypeaou 3a rpadus, ckonus u Mamorpadus, Ha KT
U Ha JICHTAJIHUTE PEHTIeHOBU ypeaou. [IpueMHu, myckoBU U MEpUOIUYHH U3IUTBAHMUS.

21. Ilporpama 3a ocurypsiBaHe Ha KadeCTBOTO M KOHTPOJ Ha KayeCTBOTO B PEHTTEHOBaTa
nuarHoctrka. CbabpikaHue, poJid U OTTOBOPHOCTH. KIIMHWYEeH OAUT — 1IeNT M OpraHu3alusl.

22. PaiuanvoHHa 3allMTa Ha TAIlMEeHTUTE B PEHTreHoBaTa auarHoctuka. OOocHOBaBaHe U
ONTUMM3AIIHS — OTTOBOPHOCTH U MOAXO/IH.

23. JluarHoctuyHH pedepeHTHH HUBA W TUIUYHM 03U KaTO CPEACTBO 3a ONTUMU3AIMSITA Ha
pajuralMoOHHATa 3alUTa Ha anueHTa. Posis 1 0TTOBOPHOCTH Ha METUIIUHCKUS (DU3HK.

24. ®axTopH, BIMIELM BbPXY Ka4eCTBOTO Ha o0pa3a U J03aTa. AJIrOpUTHM 32 ONTUMM3ALIUS.

25. OnTuMM3anys 0Ipy peHTreHoBa rpadus.

26. OnTuMH3aIMs MPU PEHTT€HOBA CKOTHSI.

27. OnTumu3anys npyu KOMIIOTEPHA TOMOTrpadus.

28. OnTumu3anus npu Mamorpadgus.

29. OnTuMH3anys Ipyu PEeHTIEHOBU U3CIIEIBAaHM Ha Jlela.

30. Meroau 3a HaMassIBaHE HA OOTBHUBAHETO HA MAIIUEHTA MIPH UHTEPBEHIIMOHAIHH MIPOLIETYPH.
Kpurepuu 3a npocneisBane Ha NAIMEHTUTE C PUCK 32 MOTy4aBaHE HAa ThKAHHU KOXKHH PEaKIUH.

31. Metogu 3a HamajisBaHe Ha OOJBPYBAHETO Ha IMEpCOHala MpU MPOBEXKJIaHE Ha
MHTEPBEHIIMOHAIHU TPOLEAYPU IO/ PEHTTeHOB KOHTpoJ. HamansBane oOabuBaHETO Ha OYHATa
Jena.

32. Ouenka Ha J1o3aTta Ha eMOpHOHa U (peTyca U OlleHKa Ha pUCKa IPU PEHTI€HOBO M3CJIEIBaHE
npu OpEMEHHOCT.

33. PaanannoHHa 3amuTa Ha IEpcoHania B PEHTreHOBaTa MuUarHocTuka. KoHTponupaHu u
Ha/3upaBaHM 30HU. [IpaBuia 3a paboTa ¢ PEHTT€HOBM AMArHOCTHYHM ypenou. MHIuBumyamHu
JTbYe3alUTHH CPEJCTBA.

34. V3uncneHus Ha IbYE3aIIUTHU MIPErpaau MNPy PEHTTeHOBU ypeadu. [Inanupane Ha kaOuHET
U OT/IEJICHHE C PEHTI'C€HOBH U3TOUHUIIH.

35. HOpMaTI/IBHI/I HN3HUCKBAaHUA 3a JIMOCH3UPAHC Ha OTACIICHUC WU KaOMHET C PCHTI'CHOB
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n3TOYHMK. ETanu Ha TUIIEH3MOHHUS TIPOIIEC U TOKYMEHTAITHSI.

36. Jlo3uMeTpu4eH U paOMETPUYCH MOHHTOPHHT B PEHTI€HOBaTa JUarHoctuka. M36op Ha
CpelcTBa 3a U3MEPBaHE, MPOBEXJIaHE HA W3MEPBAHETO W TpEACTaBsHE Ha pe3yirara. M30op Ha
Cpe/CTBa 3a MHIMBUAYAJICH JI03UMETPUYCH MOHUTOPUHT Ha IepCOHAIA.

37. ®u3n4HM OCHOBH HAa MarHUTHO-pe30HaHCHaTa oOpa3Ha quarHoctuka (MRI). [TonyuaBane Ha
obpaza mpu MRI — mnpocTpaHCTBEHO KOJAMpaHE Ha CHUTHalIa, PEKOHCTPYKIMsA Ha oOpasa,
Tpanchopmanus u paBuuHa Ha Oypue (K-mpocTpaHCcTBO).

38. Hamgnbxuo u Hanpeyno Bpeme 3a penakcanus (T1 u T2). ITonsTre 3a mpOoTOHHA ITBTHOCT
(PD) u T2*. OCHOBHH PagHOYECTOTHH IOCICIOBATEIHOCTH (CEKBEHIIMH) M TEXHHU MPOM3BOJHU —
CIIH-€X0, UHBEPCHUS-Bh3CTAHOBSIBAHE, TPAIUEHT-EXO.

39. YcrpoiictBo u komnoHeHTH Ha MRI-ypen6a: 0CHOBEH MaruT, rpaIieHTHU OOOWHU, aHTCHU
W JIp. 9acTH Ha amnapara. [Ipaktudecku noaxoau npu MP uscnensanus.

40. dakropu, ompeAeAIld KayecTBOTO Ha oOpa3a W BpemerpacHetro B MP  o0pasna
nuarHoctuka. Kputepuu 3a KauecTBO Ha o0pa3a — CHOTHOIICHHE CHTHAI/IIyM, KOHTPACT,
MIPOCTPAHCTBEHA M BpEMeEBa pa3AeNUTENIHa CIOCOOHOCT. 3aBUCEIIM M HE3aBUCEIIM OT OrepaTopa
napametpu. Bunose apredakru.

41. KonTtpactHu BemecTBa. @U3MONOrHYHM M (U3MYHA OCHOBU Ha BAacKyJIapHaTa MarHHTHO-
pe3oHaHcHa oOpaszHa aumarHoctuka (MRI anruorpadus) ¢ m 0e3 arumnMpaHe Ha KOHTPACTHO
BeniecTBo. dusnonornynu U pU3MYHN OCHOBYU Ha (PYHKIIMOHAIHATA MArHUTHO-PE30HAHCHA 00pa3Ha
nuarnoctuka (fMRI) — BOLD rexnuka.

42. Puck ot yBpexnanus npu MRI. buonornunu edextu or Bb3AEHCTBUETO HAa (DU3HUHUTE
(bakTopu BHPXY YOBEKa M HOPMHpPAHE - Crielu(pryHa moreiaHaTa MoriHocT (SAR).

43. Kontpon Ha kauecTBOTO Ha ypendute 3a MRI. Bunose danToMu 3a nmpoBepka Ha OTAECTHU
000MHI/aHTEHHU.

44, duznyHM OCHOBM Ha YynTpa3BykoBata nuarHoctuka (US, exorpagusita). AKycTHYEH
KOHTpACT. YITPa3ByKOBH MpeoOpa3yBaTen (TPAaHCIIOCEPH ).

45. Metoau 3a ckenupane B US amarnoctuka. Paznmenurenna cmoco6Hoct. [ommepoBa US
JUArHOCTHKA.

46. ®u3nyHM OCHOBH Ha TepMorpadusta. Temneparyper kouTpact. CCD kamepwu.

47. TlapameTpr Ha MeTOIWUTE 3a OOpa3Ha IMArHOCTHMKA: JAMArHOCTUYHA HMH(OPMATHBHOCT,
TEXHOJIOTHYHOCT, PUCK OT YBpEXKIaHHUs, [IeHa Ha U3CIIEABAHETO.

48. NndopmarnmonHu cucteMu B oopazHata quarHoctuka. DICOM cranpapr.

49. Cucremu 3a o0paboTBaHe, MpeJaBaHe W apXUBUpaHE Ha AUruTanHu odbpasu — PACS-
texHosoru. Uupopmannonnu 6onanunu cucremu — RIS n HIS.

50. ChIIHOCT, pOJis U MEPCIIEKTHBH 32 U3IOJI3BAHETO HA METOUTE Ha U3KYCTBEHHS HHTEIIEKT B
oOpa3Hara IMarHocTuka. ManmHHo oOyueHue, 1b100K0 00yuyeHre U HEBPOHHU MPEXHU.

51. Ponsi, pyHKIMHU ¥ OTTOBOPHOCTH HA MEAMIIMHCKHUS (PU3UK M eKClepTa MO MEAMIIMHCKA

¢u3uka B obnactTa Ha oOpa3HaTa AMarHoCcTUKa. PaboTa B €KUM U KOMYHHUKALIHSL.
Jumepamypa:

1. AspamoBa-YomakoBa. KauectBo Ha oOpa3a w 032 Ha mMalMeHTa NpPH PEHTrEeHOBaTa
Mamorpadus. JluceprannoHeH TPy 3a ModydaBaHE Ha oOpa3oBaTelHa M HAy4YHA CTEIMeH
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,»TIOKTOp*, 2009.

Bacunesa XK. KagectBo Ha oOpa3a W JpUY€BO HATOBapBaHE Ha TMAIUEHTUTE TMPHU
peHTreHorpadcku u3cienBanus. JlucepranuoHeH TPy 3a MojlydaBaHe Ha 0Opa3oBaTellHA U
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C2. ®u3uka B HyKJIeapHATA MeIMINHA

1. ®u3nyHM OCHOBM Ha HyKJIeapHaTa MeaulMHa. Bb3HUKBaHe U pazButue. Paquonykinuau B
HyKJieapHaTa MEIUIMHAa — KpuTepuu 3a u300p. PagmodapmaneBTHIM B pagdoOHYKIWAHATA
JIIMAarHoCTHKA in Vivo.

2. [lonyyaBane Ha pagUOHYKIUAM U paguodapmaneBTur. KOHTpon Ha KadyecTBOTO Ha
panrodapMareBTHIINTE.

3. Jlerektopu Ha HOHM3MpAIIN JTHUCHHS B PAJUOHYKIUAHATA TUarHocTuka. KoHCTpykuus Ha
HOHM3AIMOHHA KaMepa U CLIMHTWJIALMOHEH JeTeKTop. EHepruen cnexTsp.

4. PaguomeTpruyHa cucTeEMa CbC CLIMHTHIIALIMOHEH JIeTEKTOp. biiokoBa cxema - mpeaycunsared,
3aXpaHBaHE C BHCOKO M HHUCKO HaNpeXeHHe, JIMHEEH YCUJIBAaTell, aMIUIUTYJIEH aHajlu3arop,
npedpouTen, TaiiMep, aHAIOrOB UHTEH3UMETbP. XapaKTEPUCTUKHU U HACTPOIKa Ha paluOMETPUYHA
cucTema.

5. UsmepBane Ha OMOJOTMYHM MPOOM - KiajeHdeB Oposdy. BimsHue Ha o0eM U MsICTO Ha
npo0ara.

6. OyHKIMOHATHY W3CJEeIBAaHMs B HyKJIeapHaTa MenuiuHa. M3rnaxnam nuudpoB GuiTsp Ha
rpaduka ot GyHKINOHATHO H3CIICABAHE.

7. losumeTpryHa anapatypa B HyKJeapHaTa MenuurHa. Bugose nosumerpu. [lpunoxenue.

8. AKTUBUMETpHU. Y CTPOMCTBO M NMPHUHIMII Ha neiicTBre. Mo-Tc paaroHyKIHICH TeHepaTop.
Mom6aenoB pobuB. KoHTpon Ha kadecTBOTO Ha padoTa.

9. 3akOH 3a pamMOaKTHBHOTO pasmanane. IlpecmsTaHe Ha aKTUBHOCT — IPOCIEKTUBHO W
PETPOCIEKTUBHO.

10. ITnanapHa rama-kamepa. KOHCTpyKIMsSI W TPUHIMIT Ha JECTBHE HA JETEKTOopa. AHTEp -
position logic. BumoBe konmuMatopu — Kputepuu 3a u3oop.

11. XapakTepucTuku Ha IjaHapHa rama-kamepa. Pa3genurenHa cnocoOHOCT MO MSCTO, BpeMe
(MBPTBO BpeME) U €HEPrus, LIEHTPAJIHO U U3noa3BaeMo noiie Ha aerekropa (CFOV u UFOV), Zoom.

12. Peructpupane M NpeaCTaBsSHE 3a JAMArHOCTHYHA OIIEHKA HA JaHHHUTE (0OpasuTe) OT rama
KaMepa — OCHOBEH Mpo0JieM Ha paHHaTa HyKJIeapHa MeIUIHA.

13. IlpyHnMn Ha TpeBpBIIAHE Ha aHAJIOTOB B JWTUTANEH 00pa3. XapaKTepHCTUKH Ha
JUTUTAIHUS 00pa3 — IIyM M pa3JeuTeaHa ClIoCOCOHOCT.

14. Meroau 3a momoOpsiBaHe Ha KadyeCTBOTO Ha JUTHTAIHUS o0pa3z - Opod perucrpupaHu
CcbOUTHSA U TOJIEMHHATa Ha MaTpHIlaTa - CTaTUCTUYecKa olleHKa. OT aHaorosa KbM JAUTUTalIHA TaMa
KamMepa - eTarnm.

15. Koncrpykuus Ha aurutane (CZT) nerextop. [IpenumMcTBa 1 HETOCTATHIIH.

16. CpeactBa W MeTonW 3a HaMaJsiBaHE Ha BIMSHHETO HAa pPa3CesHOTO IJIBYCHUE BBPXY
KayecTBOTO Ha o0pa3a — BUJ Ha KOJIMMATOpa, PEKUM Ha aMIUTUTYAHUS aHanu3atop (AA), pa3cTosiHue
00EKT-IETEeKTOP.

17. Kopurupamm cucTeMH Ha JeTeKTopa Ha rama KaMepara — IO €HEprus, JUHEHHOCT,

XOMOI'€CHHOCT.
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18. lompaHuTeTHA 00pabOTKa Ha AUard. o0pasu — aiaredpa Ha o0pa3u - KITIMHUYHO MTPUIIOKEHHE.
Bunose puntpu.

19. 3anuc Ha naHHU TpHW cTaTUYHU u3caeaBaHus. OTcTpansBane Ha GoH. Anredpa Ha oOpasw.
OnTumusvpane Ha mapaMmeTpure 3a 3anuc. Meroau 3a o6paboTka.

20. 3anuc Ha JaHHUW MPY TMHAMUYHHA WU3CIICBAHUS — PEXKUM matrix u pexxum list. M3Bexxaane
Ha rpaduka Ha uzcneaBaHaTta ¢pyHkuus. Pa3zu Ha u3cnensane. ONTUMHU3UpPaHE HA MapaMETPUTE 3a
3anuc. Bunose nunamuunu uscienBanus. Metoau 3a o0padoTka.

21. 3amuc Ha TaHHHU, CHUHXPOHHM3UpaHU 10 ¢uzuosornueH curnai - EKI u qumane. OTt6op Ha
npUeMIIMBUTE HUKIA. Metoau 3a o0paboTka.

22. OynknuoHanHu (mapamerpuyunun) odpasu. [lonsspau kapTH.

23. LlenotenecHo ckanupaHe. ENeKTpoHHO UM MeXaHMYHO CcKaHupaHe. Pasnenurenna
CIOCOOHOCT.

24. KoHTpoJ Ha Ka4ecTBOTO Ha MIaHapHa rama-kamepa. Bunose ¢pantomu — HauuH Ha paboTa.

25. Tomorpadcka (CIIEKT) rama-xkamepa. Ilpunnmn Ha ngelictBue. BujgoBe MexaHWYHU
KOHCTpyKIuU. [lapameTpu Ha perucTpupaHeTo - rojeMHHa Ha MaTpHIIAaTa, bI'bJl HA POTAIHs, BpeMe
3a perucTpupaHe Ha eHa IPOEKIUs, KOTUMaTopu. J[BHKeHHe Ha IeTEeKTOpa: KPhIOBO, EIUIITUYHO,
110 KOHTYpa Ha Ts510T0, Ha 1800 mnu 3600.

26. [TomyuaBane (pekoHcTpyupaHne) Ha Tomorpadcku oOpa3 - odpaTHa MPOEKIUS U UTEPAaTUBHA
PEKOHCTPYKITHSI.

27. Ountpupana oOpaTHa MPOEKUUS — M3TIaXIalM U Bb3cTaHoBsiBamu (untpu. IlpaBa u
oOpartna Tpancopmanus Ha @ypue. MoaynanronHa npenasatenta ¢pynkmus (MTF).

28. Xapaktepuctuku Ha CIIEKT rama xamepa - mpocTpaHCTBEHA pa3/ieiIUTeNHa CIIOCOOHOCT —
TpaHCBep3aiHa U akcuanHa. O0paboTKka Ha JaHHUTE.

29. Kopekun Ha ganaute ot CIIEKT oTHocHO: pasnagaHe Ha paAMOHYKINAA, OTcIa0BaHe Ha
JTBbYEHHUETO B 00EKTA, pPa3CesiHO JIbUeHHe, ABMKEHHE Ha MallMeHTa 10 BpeMe Ha U3CieBaHe.

30. KonnuecTBeHa onieHka Ha pasnpezeneHuero Ha PO B manuenta — ot cnts/ml kem kBg/ml.

31. KoHTpoa Ha Ka4ecTBOTO Ha ToMorpadcka rama-kamepa — HEHThp Ha poTalus, CHHOTpama,
JUHOTpaMa, TOMOrpa)cKu KOHTpAcCT, TOMOrpad)cka XOMOT'€HHOCT, OTciIa0BaHe Ha JIbYEHHUETO.

32. Meronu 3a KOpeKLUs Ha OTCIaOBaHETO Ha J'bUEHUETO B O0EKTa — aHATUTHUYHH U
TpaHncMucuoHHM MeToau. Kommiorsp Tomorpad (KT) — ycnoBus 3a ciauBane Ha oOpasure (fusion) oT
CIIEKT u KT. CpoTBercTBUE Ha TOMOTpa)cKa IIIOCKOCT (paBHUHA) — KOHTPOJ HA KA4eCTBOTO.

33. Ilo3urponHo-emucuonHa tomorpadust (IIET). I1o3UTpoHHM HM3TOUHUIM — HPUHIUI Ha
nerektupane. VcTMHCKM (peanHM), pa3cesHM M ciaydaiiHH cpOuTHsA. BupoBe cUMHTHIATOPH.
Konctpykuus u texnonornyno passutue Ha [IET. IIET paguonyknuau .

34. Pexoncrpyupane Ha IIET oGpa3 — metox Ha ¢untpupana obparHa npoekuus (OOII) wu
uTepaTuBeH Meroa. CuHorpama.

35. KauecTBo Ha 00paza — MeTou 3a GUITpUpaHE, eTUMUHUpPaHe (OTCSIBaHe, OTCTpaHsIBaHE) Ha
pa3CessHUTE U CIIydaifHUTE ChbOUTHSL. .

36. [Mpunmun Ha time of flight (TOF) meton Ha nerektupane. [IpenuMcTBa U TEXHOJOTUYHU
BBH3MOKHOCTH 3a MPAKTUYECKO MPUIIOKEHUE.

37. Kopexuuu B [IET nerekropa. Jururtanen IIET netextop.
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38. IIET/KT - ycnoBus 3a cnmuBane Ha oopazute (fusion) ot IIET u KT.

39. IIET/SAAIMP — [IpeaumcTBa M TEXHOJOTUYHU B3MOXKHOCTH 32 MTPAKTUYECKO MPHIIOKEHUE. .

40. KomOuHupanu (MO3UTPOHHM) TamMa KaMepd — KOHCTPYKTHBHHM TIPOOJIEMH, TEXH.
XapaKTEPUCTHUKHU.

41. CratucTuka B paIMOHYKIIMHATA TUATHOCTHKA.

42. PagnodapmareBTUIIN 32 PaIUOHYKIIUIHA TEpaITHsI.

43. PaguanuoHHa 3a1MTa Npy paJuoHyKIHIHA Tepanus. PaguaiyionHa 3amura ciesl U3ucBaHe
Ha MalMEeHT C BbBeAEH paanodapmaneBTUK. MHCTpyKLMS 3a MallueHTHUTe.

44. KiivHuYHa JO3UMETPUS B palMOHYKIUAHATA Tepanus. [IpakTiiecku acrekTy.

45. [Iporpama 3a ocuUrypsiBaHe Ha KayeCTBOTO M KOHTPOJ Ha KayecTBOTO B HYKJIeapHATa
MeaunuHa. Ponu u otroBopHocT. KilmHUYeH 0AUT — 11e71 M OpraHu3ausl.

46. HopMaTuBHU M3MCKBAHUS 32 JIMLEH3UpAHE Ha OT/AEJCHHUE MO HyKJIeapHa MeAulnHa. Eranu
HAa JIMLIEH3UOHHUS MPOIIeC U JOKYMEHTAIHS.

47. PaquanmoHHa 3alMTa Ha TIepcoHala B HyKJeapHata MeaunuHa. KoHTponuwpanu u
Haa3upaBanu 30HU. [Inanupane Ha nomenienusra. [IpaBuna 3a pabota ¢ pagunodapmanestuiu. Tpu
MIPUHIINIIA HA JIbYE3allnTa.

48. PamnoakTUBHU OTHAAbLIM B HyKJIeapHaTa MEUIMHA — IUIAHUPAHE U TPETUPAHE.

49. Jlo3auMeTpudYeH W pPagIUOMETPHUYEH MOHHUTOPUHI B HYyKJIeapHarta MmeaunuHa. M30op Ha
CpelCcTBa Ha M3MEpBaHE, MPOBEXJIaHEe HAa M3MEPBAHETO M MpeAcCTaBsiHe Ha pe3ynTara. M30op Ha
CpEeICTBA 32 MHAUBHUIYaJIEH JO3UMETPUYECH MOHUTOPHHT.

50. PaguanuonHa 3amura Ha allMeHTUTE B HyKJIeapHaTa MeauiinHa. MeToau 3a HamalsiBaHe Ha
JBbUEBOTO HaToBapBaHe. JlMarHocTMYHU pedepeHTHH HHBAa HA AKTUBHOCTTa HA BBHBEKIAHUTE
paauodapmaieBTuny. JluarHoctnyHu pedepeHTHN HUBA NPU XUOPUIHUTE METOH.

51. PaguanuoHHa 3amuTa Ha MalUeHTUTe Npu OpemeHHOcT. OlleHKa Ha J03ara Ha IUojaa U
deryca - MeToIU U COPTYEPHU MPOTYKTH.

52. PaguanmoHHa 3amuTa Ha TAlMeHTHTEe U MepcoHana mpu KbpMmeHe. [lpemopwsku 3a
NPEeKbCBaHE HA KbPMEHE ClIe]] HYKJI€apHO METUIIMHCKO U3CIIeBAHE WU Teparnusl.

53. IlpenoTBparsiBaHe Ha aBapuiiHU cUTyauuu. JleHCTBUS TNpH Bb3HMKBaHE Ha aBapuiiHa
cutyanus. JlesaktuBanus. JloknanBane Ha aBapuiiHU CHOUTHS.

54. Ponsi, GyHKIIMM U OTTOBOPHOCTH Ha MEIUIIMHCKUSA (U3MK U EKCrepTa MO0 MEIUIIMHCKA

(1)1/131/1Ka B 00J1acTTa Ha HYyKJICapHaTa MCAUIMHA. Pabora B exun u KOMYHUKalWs.

Jumepamypa:
1. Manymes b. [Ipaktuyecka merposorus Ha siapenute nbuenud. Tura-Koucynt OO/, Codus,
2001
2. Hapenba 3a pagunannonsa 3amuTa, npuera ¢ [IMC Ne 20 ot 14.02.2018 r., 00H., /IB, 6p. 16
ot 20.02.2018 r.
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C3. ®u3ukKa B JbYEJICUCHUETO
1. MsicTo Ha TbUYENeYEHHETO B KOMIUIEKCHATA TEPAIus Ha pakKa.

2. PenTreHoBH TepanmeBTHMYHH YpeAOU: YCTPOMCTBO, KJIACH(pHUKAIM MO €HEprHsi, OCHOBHH
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YacTH U MPHUHAJJICKHOCTH, CUTHAJTHU U OCUTYPUTEITHH CUCTEMH.

3.TeneramarepaneBTHUHHU ypeaOH: yCTPOUCTBO, OCHOBHU YacTH U PUHAIEKHOCTH, CUTHATTHI
U ocuryputennu cucremu. Cucremu 3a BepuuKalus 1 perucTpalus Ha YCIOBUITa Ha 00TbYBAHETO.

4. MeIMUMHCKA YCKOPUTEIU Ha EJEeKTPOHU — IUKIMYHU U JIMHEWHU: YCTPONCTBO, OCHOBHU
YacTU W TPUHAJUICKHOCTH, CUTHAIHU U OCUTYpUTeNHHU cucteMu. Cuctemu 3a Bepuduxanus u
pEerucTpanys Ha yCJIOBHITa Ha O0TbYBAHETO.

5. Ypenbu 3a cnenualHy NpoLelypyu U TEeXHUKU MPHU MEepPKyTaHHOTO JbueiedeHue — Kubep
HOX, ["ama HOX, YpenOa 3a xenukanHa Tepanusi, MPT — nuneeH yckopurer.

6. YcrpolicTBo Ha ypeadu 3a TbueieueHue ¢ TeXKKU 3apeIeHH YaCTUILIU U HEYTPOHHU.

7. IlpyHIUIIHO YCTPOMCTBO HA PEHTTEHOBU CHUMYJIATOPU U KOMIIOTHP-TOMOTrpadcku
CUMYJIATOPH.

8. 3akpuTH paArOaKTUBHU U3TOUYHULIM 3a Opaxutepanus. KoHTposa Ha KauecTBOTO.

9. Paznpenenenue Ha 103aTa OT TOYKOB raMa-paguoaKTHBEH U3TOYHUK. AnropuTbM Ha AAPM
TG 43 u qpyru u3uuciIuTeTHU MeToau. Pasnpenenenue Ha qo3ata OT IMHEEH HU3TOYHHK.

10. Ypenbu 3a OpaxuTepamnus C IUCTAHIIMOHHO IIOCIIEHATOBapBaHE: MPHUHIMII Ha pabdoTa,
kinacupuKalys IO MOIIHOCT Ha J03aTa, OCHOBHM 4YacTU M NPUHAIJICKHOCTH, CUTHAIHU
U ocuryputenHu cucreMu. CuCTeMH 32 perucTpalys Ha yCIOBUsTa Ha 00JIBUYBAHETO.

11. Ypenbu 3a UHTpAOIIEPATUBHO JIbYEIICUCHHUE U EIEKTPOHHA OpaxuTeparusl.

12. I'eomeTpuyHM apaMeTpH Ha JTbUYEB CHON MPH AUCTAHLIUOHHOTO JbYelIeUeHHE: TeOMEeTpUY-
HU TPAHULIMA HAa CHOIA, TEOMETPUYHU pa3MepH Ha JIYEBOTO IOJIe, TeOMeTpruyHa nonycsuka. Oc Ha
JTbuUeBUs CHON (LIEHTpaJEH IIb4), MOCOKAa Ha CHoma. Pa3cTosiHue M3TOYHUK-TIOBBPXHOCT ((POKYCHO
pascrosiaue) (PUIL, SSD), edextuBHO (BUPTYanHO) GOKYCHO pa3CTOSIHUE, Pa3CTOSHUE W3TOYHUK-
OJeHIa, pa3CTOsTHUE U3TOYHHUK-0C Ha BbpTeHe (PO, SID).

13. ®u3nyHM napaMeTpu Ha JbUEB CHOI MPU TUCTAHIIMOHHOTO JIbyeledeHue. Bua u eneprus

Ha HOHM3MPAIOTO JIbYeHne. KauecTBO Ha TbYEHHETO, MHACKCH: CIIOM Ha MOIyoTcladBaHe, CTENeH
20
Ha XOMOTE€HHOCT, TPRio | Rso,, Rp. OnpeiesisHe Ha HHIEKCHUTE.

14. JIo3HO mosie OT €AMHHUYEH JbYeB CHOI. ['eoMeTpUYHM M (U3UYHU Pa3MEpH Ha IOJIETO.
[TponientHa nbpa6oka no3a (PDD, P). BSF, PSF u ¢akrop Ha nsrpaxnane. Paznpenenenue Ha 1o3ara
no nentpanaus 1p4. TPR, TMR, TAR u SAR. IIpodunu Ha 703HO 10JI€, CUMET-pUS U U3PABHEHOCT.

15. JIo3HO nose OT €AMHUYEH CHOIl PEHTI€HOBH, F'aMa- U X-I'bUd. 3aBUCUMOCT Ha MPOLIEHTHATA
IbJI00Ka J103a OT KAaueCTBOTO Ha JTbYEHHETO M OT M€OMETPUYHUTE MapaMeTpu Ha JIbUEBHUS CHOIL
ExBuBanenTHu nojuera, hakrop Ha nosero. JlekpemeHT Ha go3ara. 3010302 HOBBPXHUHA, H30/103HA
KpHBa U U30/103Ha KapTa.

16. /Io3HO mosie 0T €JMHUYEH CHOM YCKOPEHH €JIEKTPOHH. 3aBUCUMOCT Ha IMPOLIEHTHATA JbJI00KA
71032 OT EHEeprusTa Ha eJNEKTPOHHUTE, OT FTEOMETPUUYHUTE YCIOBHUSA Ha OOTBYBAHETO U OT HAYMHA 32
pas3IupsiBaHe Ha TbYEBHSI CHOIIL.

17. Metoau 3a mMomuduuupane U ¢GopMHpaHe Ha JbYEBH CHOINOBE: KIMHOBUIAHU (UATpH,
BUpPTYyaJieH (AMHAMHYEH) KJIMH, KOMIIEHCAIMOHHU (MITPH, 3alIUTHU OJ0KOBe. JIbueBH mojera c
HenpaBuwiIHa Gpopma, Mmetos Ha KitlapkcoH, eKBUBaJICHTHHU TOJIETA.

18. Jlerektropr Ha HOHM3MpAIM JBYEHUS U JO3UMETPUYHM CUCTEMH, MOAXOIAIMU 32

I(aJ'II/I6pI/IpaHe Ha ype,[[6I/ITC B JIBYCICUCHUCTO. I/I360p U HU3UCKBAHHUA KbM JACTCKTOPUTEC U
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JIO3UMETpUTE, NPEIUMCTBA W HEAOCTaThLUM. MeTposlorusi Ha WOHU3HMpAIIUTE JbUYCHUS W
METPOJIOTUYEH KOHTPOIL.

19. JlozumeTpuuHo KaiuOpupaHe Ha PEHTICHOBU TEpPaNeBTUYHH ypeadu ¢ HOHU3alMOHHA
KaMmepa, KanuOpupaHa B E€OUHHIM 3a KepMa BbB BB3AYX (BB3IAYyIIHA KepMmMa) WU
3a MOr'bJIHATA 71034 BbB BOJA.

20. Jlo3uMeTpu4HO KanuOpupaHe Ha TelleraMaTreparneBTUUYHU YpeaOu M Ha YCKOPHUTENIH 3a
X-mpuM ¢ HOHM3AalMOHHA KaMmepa, KanuOpupaHa B €IUHUIM 32 BB3AYIIHA KepMa
3a 60Co rama-mpum (mo TRS 277 m TRS 381) wnmm 3a moreiHata j03a BBB BOJA
(mo TRS 398).

21. Jlo3UMETpUYHO KaauOpupaHe Ha MEAUIMHCKU YCKOPHUTENIU 3a YCKOPEHU EJeKTPOHU
¢ MoHM3alMOHHA Kamepa, KanuOpupaHa B €IUHHUIM  3a BB3AYyIIHA KepMa 3a 60Co
(mo TRS 381) u 3a morsyHara q03a BBB Boja 3a 60Co rama-npum (1mo TRS 398) .

22. JlosumMeTpu4yHO KanuOpupaHe Ha ypenOu 3a OpaxuTepanuss C JUCTAaHIMOHHO
MIOCJICHATOBAPBAHE.

23. OmnpenensiHe Ha XapaKTEPUCTUKHUTE Ha JIO3HO MOJ€ OT rama- U X-I'b4d M OT YCKOpPEHU
€JIEKTPOHU — HOHU3AIMOHEH U POoTOrpad)cKu METO/.

24. Etanu mpu TUTAaHUPAHETO M MPOBEKIAHETO HA JIbYENIEYCHHETO: KIMHUKO-OMOJIOTHUYEH,
aHATOMO-TONOTPadCKH, TOIUMETPUYHO TUIAHUPAHE, U3IBIIHEHUE HAa O0IBYBAHETO, IPOCIIEAsIBAaHE HA
Je4yeOHuTe pe3ynraru u Ha JTBYEBUTE peakiuu. Len u 3a/1a4u
Ha OTJIEJTHUTE €TaIHu.

25. OnpenensiHe Ha MHUIICHHUS 00€M B JTbUEICUECHUETO: TYMOPEH 00eM, KIMHUYEH MHILIECHEH
o0eM, TUTaHupaH MUILEHeH 00eM, KpUTUYHH opraHu u ThkaHu. [Ipenoprku Ha ICRU B Joxmnan 50 u
Hoxnan 62 3a HopMHpaHe Ha J03aTa U 32 OLIEHKA Ha JO3HOTO pa3IpeAesieHue.

26. KonnuecTBeH aHanu3 Ha eQeKTUTE Ha 3ApaBUTE OpPraHd W THKAHU MPH TMEPKYTaHHO
npuenedeHue. banancupane Ha pucka MEX1y BEPOSITHOCTTA 32 TYMOPEH KOHTPOJ U BEPOSITHOCTTA 3a
KOMILTUKaIMs Ha 3apaBute oprai ¥ Tbkanu. (QUANTEC)

27. OOpa3Hu MeTOAM, M3MON3BaHM MpHU IUIAHMpAHE Ha JIbyenedeHuero. M300p Ha Hagano
Ha TalMeHTHAaTa KOOpJAMHATHAa CcHUcTeMa. MeToagu U YCTpoiicTBa 3a UMOOWIH3AIUSA
Ha MallMEeHTA.

28. TexHuka Ha 2D MO3UMETPUYHOTO IIAHUPAHE MPU CTATHYHO MHOTOIOJIEBO JHUCTAHIIMOHHO
oO0nbuUBaHe: CyNEepro3upaHe Ha M30JI03HU KapTH HA €IMHUYHU JTHbUEBU CHOMOBE, ChOOpa3siBaHE C
TpeTus pasmep Ha  MMILECHHUS obeMm. Meroau 328 OTYUTaHe BIIUSIHUETO
Ha HEPaBHOCTUTE HAa BXOJHATA NOBbPXHMWHA U HA ThKAHHUTE HEXOMOTEHHOCTH.

29. JIo3UMETpUYHO [UIAaHUpPAaHE MPU JUCTAHIIMOHHOTO OONbuYBaHe. M30LIEHTpHYHA TEXHUKA
(PUO) u rtexnuka mpu mnocrossHHo PUIIL. Porammonno oGabuBane. Hopmupane Ha 103HOTO
pasmpeneieHne U mpecMaTaHe Ha BpeMeTo 3a 00IbYBaHE UM HA MOHUTOPHUTE €IUHUIIH.

30. [nanupany cucTeMd 3a MEPKYyTaHHO I'bYENICYCHUEe — CTPYKTypa U KOHQUTYpaIUs.
W3uncnurenHu alropuTMu. YCJIOBHS 32 KIMHUYHO H3MOJ3BAaHE M KOHTPOJI HA KayeCTBOTO.
CpaBHsiBaHE Ha KOMITIOTBPHOTO C “pPBYHO” OTMPEICIICHUTE CTOMHOCTH Ha MPOIICHTHATA TBJIOOKA /103.

31. TpuusmepHo koHPOPMHO 103uMeTpruHO Tu1anupane. BEV. Xucrorpamu no3a-o6em.

32. HpI/IHI_[I/IHI/I Ha MOAYJIMPAHO IO UHTCH3UTCT .H.H, MCTOAH HaA ONTUMHU3ALIUA, NOZUMETPUIHO
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minanupane. IMRT u VMAT ICRU 83

33. Xunodpakuuonupano JIJI — cienuduka Ha JO3UMETPUIHOTO TIJIAHUPAHE Ha UHTPA U €KCTpa
KpaHUAJIHA PaIMOXUPYPTHUSL.

34. KiinHn4Ha 103UMETpUs IIPU LIEJI0TENECHO O0TbYBAHE U IPYTH CIICLUATHU TEXHUKH.

35. Cumynanusi Ha TulaHa 3a Jipdenedenue. OrnpenesisiHe Ha Bpb3KaTa MEXAy amaparHara
U TalMeHTHATa KOOpAUHATHA cucTeMa. Bepudukaius Ha MO3UIIMOHUPAHETO HA MalueHTa. TexXHUKU
U YCTPOMCTBA 3a IOPTAIHO U300pa3siBaHe.

36. Bepudukamnus (1o3uMeTpudyHa MPOBEPKA) HA IUIaHA 3a JIbUeedYeHHe. AHTPOIIOMOPGHU U
XOMOTeHHU (aHTOMU. BugoBe H03UMETPUYHM YCTPOHCTBA W KOH(UIypaluu, NPEeIuMCTBA U
HepoctaTblu. ['ama unaexc. Kpurepuu 3a Hameca ¥ NperuiaHipaHe Ha JTbYeJIeYeHUETO.

37. ,,In vivo* no3zumerpusi. BujgoBe 103UMETPUYHH YCTPOMCTBA U KOHPUTYpAIUH, TPETUMCTBA
Y HEIOCTaThLIH.

38. O6pazno-acuctupano JIJI - BuoBe U HAUMHU 32 IPOBEXKIAHE.

39. AnganTupaHo TbueeueHre — BUOBE U HAYMHHU 32 IIPOBEXKIAHE.

40. 1lo3uMeTpuYHO TUIaHUpaHe MpU UHTepcTuimanHa Opaxurepanus. Cuctema Ha Ilatepcon
u [lapkep u [Tapuxka cucrema.

41. 1o3UMEeTpUYHO IUIAaHUPaHE MPU HHTpaKaBUTapHa Opaxurepamnus Ha paka Ha IIUHKara
HAa MaTKaTa ¥ Ha eHJoMeTpuyMa. BumoBe H3TOUHUIM W BHJIOBE amiaukatopu. Hopmwupane
Ha mo3ata. ICRU 89.

42. Inanupamm cucreMud 3a Opaxurtepanus. HaumHu W mpouenypu 3a pPEeKOHCTPYKIUS Ha
MOJIO’KEHUETO Ha U3TOYHUKA WM U3TOYHULIMTE. MeToIu 32 HOpMUPaHE U ONITUMHU3HUPAHE Ha J03aTa.

43. J103UMETPUYHO IUTAHUPAHE MIPU UHTPAOTIEPATHUBHO JIbYEIICUCHHE.

44. OcurypsiBaHe Ha KadecTBOTO, KOHTPOJ Ha KayeCTBOTO, YMpaBIEHHE Ha KadyecTBOTO.
Knunuden onut — uen u opranu3anus. J{o3uMeTpuyeH oauT B IbUETICUSHUETO.

45. Ou3UKO-TEXHUYECKH KOHTPOJI Ha KadyeCTBOTO Ha ypeaOuTe: MNPUEMHH, MTYCKOBH U
nocleABaIly H3NuTBaHusl. Mexanuunu, no3umerpuaau, MLC TecToBe, TecTOBE Ha M300pa3saBanInTe
cuctemu. HuBa 3a Hameca 1 HHBA 3a CIIMpaHe Ha ypeaouTe.

46. 3ano3HaBaHe C M3MCKBAHMSTA 3a JIMIICH3MpaHE Ha OTJEJNEeHHE MO0 JbuenedeHne. Etanu Ha
JUIICH3UOHHUS TIPOIIEC.

47. PamuanmoHHa 3allyMTa Ha TMEpcoHaNa Mmpu JbuenedeHue. KoHTponupanu M HaA3MpaBaHU
30HU. JIbUe3alUTHN U3UCKBAHUS KbM MTOMEIIEHUATA, 003aBEXKTaHETO U HHCTPYMEHTA-pUyMa.

48. Jlo3auMeTpUYeH U paJrioMeTpUueH MOHUTOPUHT B JbuenedeHnero. M30op Ha cpencTBa Ha
M3MEpBaHe W MPOBEXKIaHE HAa M3MepBaHeTo. M300p Ha cpeAcTBa 3a MHIWBUYyaJCH NO3UMETPUUYEH
MOHHUTOPHHT.

49. TlpoekTrpaHe Ha OTAETICHUE WU CEKTOp 3a JIbYENICUCHHE W U3YUCIICHUS Ha JIbYe3allUuTHU
Mperpaay Ipu JTbUeTepaneBTUIHN Ypea0H.

50. PagnanyionHa 3amuTa Ha TAIlMEHTUTE MPH JIbYeliedeHre. ABapuu, WHIUACHTH U JIPYTH
CHOUTHUS B TbUEICUCHUETO — KIIaCU(UKAIINS, aHAIN3 Ha U3BECTHU CHOUTHS B CBETA.

51. JleiictBusi 3a TpeNOTBpATsSBaHE HA HEIJIAHUPAHO OONBbUBAHE, MPOCIEKTUBEH AaHAIU3.
Peructpupane u Hameca npu cbOuTHs. JloKiagBaHe 1 aHATU3 HA TPEIIKH, CHOUTHS U UHIIHICHTH.

52. POJ'DI, (byHKI_[I/II/I U OTTOBOPHOCTU Ha MCIAUIHUHCKUSA (I)I/IBI/IK Hn CKCIICpTa MO MCIUIHUHCKA

26



¢u3uKa B 00J1acTTa Ha JTbUEICUCHHETO. PaboTa B €KUIT 1 KOMYHHUKAIIHSI.
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4.2.1. IllpakTHYecKa YacT

[IpakTyeckara MOArOTOBKA IO MOAYJIHTE OT 00LIATA YACT CE MPOBEX/Ja B OCHOBHATA
0a3a 3a 00yueHHe, KbIETO € MPUET CHECIHATH3AHTBT.

[Tpaktuyeckara moaroroBka mo Moaya Cl. ®@u3uka B oOpa3HaTa AMArHOCTHKA ce
NPOBEXJa B JIEYEOHO 3aBEJCHHE CHhC CEKTOp MO OOpa3Ha JAMArHOCTHKA, IMOJ PHKOBOJICTBOTO Ha
eKCIepT 10 MEJNIHUHCKA Pr3KKa B 001acTTa HAa pEHTIeHOBaTa AHarHocTrkKa. OOy4eHHEeTo BKITIOUBA!

1. KonTpon Ha Ka4ecTBOTO — M3MEpBaHHs, 00pabOTBaHE M aHAIN3 HAa PE3YyITaTUTE OT
U3MEpBaHUATA, OPOPMSIHE Ha MPOTOKOI. JIHEBHUKBT Ha CIIeMAIM3aHTa TPsIOBaA 1a ChIIbpKA HETOBU
CaMOCTOSITEITHU U3MEPBaHMUsI, TPOBEICHH 110/ KOHTPOJIA HAa KOHCYJTAHTA, 32 Hal-MaJko:

v JIBE YPEeI0M 32 PEHTIeHOBA TPpadus;

v JIBE ypea0u 3a peHTTeHOBA CKOIIHS;

v nse CT- ypenou.

v nBe Mamorpadcku ypenou u enHa ypemda 3a MaMorpad)cKu TOMOCHHTE3;

v’ IIBe JICHTAJIHH YpeaOH 3a CEKTOPHH CHHMKH, €Ha ypeada 3a MaHOPAaMHH CHUMKH U
enaa CBCT ypeno0a.

W3mepBanusita TpsOBa 1na BKIIOYBAT ITHJIHHUS KOHTPOJ Ha KAdyeCTBOTO Ha ypenowWTe,
BKJIFOUUTEIIHO TPpHOa U reHeparop, nmpeodpasyBaren Ha o0pa3a, KayeCTBO Ha 00pa3a chC ChOTBETHHU
TECTOBU O0CKTH U (PaHTOMH, JTOZUMETPUYHH ITaAPAMETPH, MOHUTOPH, YCIOBUS 32 HAOIIOICHHE.

2. V3mepBaHe Ha JO3MMETPUYHHTE IMMapaMeTpu TPH PEHTIeHOBa rpadusi, peHTICHOBA
CKOTIHS, MaMoTpadusi, KOMIIOThPHA ToMorpadusi, IeHTaTHa Tpadus U CpaBHSIBAHE C TIOKA3BAHUTE
CTOMHOCTH OT BIpaJiCHUTE Juciulen Ha ypenoute. OcoOeHOCTH MpH HHTEPBEHLIMOHAIHUTE
pPEHTTeHOBH npoueaypu. [IpoTokonm oT cOOCTBEHN H3MEPBAHHUS U OLIEHKH.

3. YuacTtue B KIMHWYHH H3CJICIABAHMS 110 BCEKH OT OCHOBHUTE METOAM 32 PEHTICHOBA
JIMarHOCTHKAa WM PETHCTPUpPaHEe Ha OCHOBHHUTE IapaMeTpH 3a OIEHKa Ha TUMUYHUTE JO03U OT
creapamaTta Toyka (1. 4). OOCHXIaHe HA KAueCTBOTO Ha OOpa3sHTe ChC CIEHUAIUCT MO o0pasHa
JTMarHOCTHUKA.

4. OmpenensiHe HA TUIHYHH JI03M, CPaBHSIBAHE C JTUATHOCTUYHHTE peEepeHTHU HHBA U
aHaJIM3 Ha MMOTEHIMAalIa 32 ONTHMHU3AIU Ha PEHTTCHOBHUTE M3CIICABAHUS 32 Hali-MaJIKO:

v €/IHa ypenda 3a peHTreHoBa rpadus;
eqHa ypeaoa 3a peHTTeHOBa CKOIINS,
eaHa anruorpadcka ypenoa;
enHa mamorpadcka ypenoa;

enna CT ypenba;

AN NN

enna neatamaa CBCT ypenoa.
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[IpecmsaTanusATa, OLEHKUTE U 3aKIIOYEHHATa TPsiOBa 1a ca 0(OpMEHHU B IPOTOKOJIIH.

[Ipernen u npeayiokeHUEe 3a ONTUMHU3ALUSA HA KIMHUYHUTE MPOTOKOJIH 32 ChOTBETHUTE
U3CIIC/IBAHMUSL.

5. [IpecmsiTane Ha OpraHHUTE 03U U €PEKTUBHATA /1032 [IPU PEHTIC€HOBU U3CIEABAHUS U

OLICHKA Ha pHCKa 3a Hal-MaJIKo:

v eqHa ypeaowu 3a peHTreHoBa rpadus;
v €/IHa ypellOH 3a PSHTIC€HOBA CKOTIVS,
v enHa mamorpadcka ypenoa;

v enna CT- ypenoa.

6. [IpecmsTane Ha 1o3aTa Ha eMOpHOHA U (heTyca U OLIEHKA Ha PUCKa — padoTa 1o 3alaHne
Ha PHKOBOIMTEJIS HA TIPAKTHKATA.

7. IloaroToBKa Ha JOKYMEHTALMS 3a JIMIIEH3UpaHe Ha 0OEKT C M3TOYHHUIIU HAa PEHTTCHOBO
ap4yeHue. M3roresHe Ha aBapueH IUIaH, MporpaMa 3a OCUTYpsSBaHE Ha KauyeCTBOTO W JIPYTH
JOKYMEHTH 32 KOHKPETCH O0CKT.

8. M3roTBsiHe Ha JTBYE3AIUTEH MPOEKT MO 33JaHUe Ha PHKOBOAUTENS HA MPAKTUIECKOTO
oOy4eHue.

9. Pagmammonen kontpon. [IpoBeknaHe Ha paaualliOHEH KOHTPOJ B OOEKTH OT
peHTreHoBara auarHoctuka. OcoOeHOCTH Ha KOHTPONHUTE u3MepBaHus. [loaroroska u opopmsiHe
Ha [IPOTOKOJI U aHAJIN3 Ha Pe3yJTaTuTe.

10. YyacTtre B KJIMHUYHYU U3CIIEBAHUS 110 BCEKH OT METOHUTE 32 00pa3Ha JMarHOCTHKA C
HEWOHM3UpAIIM JIbYEHHS W PETUCTPHpPaHE Ha OCHOBHUTE IIapaMeTpH 3a IMPOBSKAAHE Ha
u3cnenBanusaTa. OO0CHKAaHe HAa KAYECTBOTO Ha 00Pa3nTe ChC CIICIMATIHCT MO 00pa3Ha JUAarHOCTUKA.
AHanu3 3a HAJIMYUETO Ha apTe(aKTH.

11. Kontpon Ha kauecTBoTO Ha MP ypen6a upe3 ACR* dantom (1o BB3MOKHOCT):
OLIEHKa Ha FeOMETPUYHA TOYHOCT
BHUCOKOKOHTPACTHA M HUCKOKOHTPACTHA pa3/ieIUTeIHa CIIOCOOHOCT
ne0enrHa ¥ MO3UIMOHUPaHEe Ha cpe3a
XOMOTEHHOCT U CUTHaJIeH HHTEH3UTET Ha o0pa3a

IpOBEpKa 3a ,,[IpU3payH‘‘ CUTHAIM U HaJM4YUe Ha apTedakTH B o0pasza

NS NEE NI NI

06pa60TI<a " aHaJIn3 Ha MOJIYYCHUTC PCIYJITATUTC
*ACR-American College of Radiology

Hzroresaue Ha CHCI_II/I(l)I/IKaLII/ISI 3a HOBa ypez[6a 3a 06pa3Ha AUArHoCTUKAa — OTYUTAHC Ha
BIIMACIIN (I)aKTOpI/I u I/I360p Ha BAXXHU IMapaMCTpPHU. OKOMHJ’ICKTOBK&, CbOTBCTCTBUC C UHAYCTPUAITHU
CTaHOapTHU U CTAHOAPTH 34 0€30I1acHOCT.

HpaKTI/ILIeCKaTa IIOArOTOBKA II0 MO)Iy.]'I C2. ®u3uka B HYKJ€apHaTa MEAUIIMHA CC
IMMpOBCIKIa B J1e4e0HO 3aBCACHUC CBHC CCKTOp IO HYKJICapHAa MCIUIHWHA, MOA PBHKOBOJACTBOTO Ha
CKCIICPT IO MCAUIIMHCKA (I)I/IBI/IKa B oOacTTa Ha HYKJICapHaTa MCIHUIIUHA. O6y‘-ICHI/ICTO BKJIFOYBa:

1. KOHTpOJ’I Ha Ka4y€CTBOTO Ha pa,Z[I/IO(I)apMaLICBTI/ILII/ITC — U3MCpPBAHC, 06pa6OTBaHC, aHaJIn3
Ha PE3YyITaTUTC U O(I)OpM}IHe Ha HIPOTOKOIJI. I[HCBHI/IK’BT Ha clenuaJin3aHTa TpH6Ba Ja CbAbpPIKa
HCTOBU CaMOCTOATCIIHA U3MCPBAaHUsA, IPOBCACHU 11O KOHTPOJIA HAa KOHCYJITaHTA.

2. Hactpoiika Ha paaunomerpuuHa cucreMa (PMC) u nmonydaBaHe Ha €HEPrUEeH CHEKTHP.
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OnpefensiHe Ha eHEPrUiHATA pa3euTenHa cocobHoct Ha PMC 3a %™Tc.

3. WMsmepBane c axktuBuMeThp. IIpoBepka 3a wmonuOaeHoB mpobuB Ha Mo-Tc
panuoHykinaeH reHepatop. KoHTpon Ha KauecTBOTO HAa aKTUBUMETHD — IPOBEPKA 32 TOYHOCT U
MOBTOPSA-€MOCT Ha PE3yJITaTUTE OT U3MEPBAHETO.

4. KoHTpous Ha KauecTBOTO Ha I[JIaHapHA rama-KaMmepa — u3MepBaHe, 00paboTBaHe, aHAU3
Ha pe3yiaTrarutre U opopMsiHE Ha MPOTOKOJI. JIHEBHUKBT Ha CHElMalu3aHTa TpsOBa Ja ChIbpKa
HErOBU CaMOCTOSITeNTHU U3MEpBaHUs, IPOBEICHU 0]l KOHTPOJIa HAa KOHCYJITAHTA.

5. Kontpon Ha xauectBoTo Ha CITEKT rama-xkamepa — u3mepBane, oo6paboTBaHe, aHAIN3
Ha pe3yiTrarutre U opopMsiHE Ha MPOTOKOJI. JIHEBHUKBT Ha CHElMalu3aHTa TpsOBa Ja ChIbpKa
HErOBU CaMOCTOSITENTHU U3MEpBaHUs, IPOBEICHU 0]l KOHTPOJIa HAa KOHCYJITAHTA.

6. Kontponm nHa kauectBoro Ha IIET/KT — wusmepBane, oOpaboTBaHe, aHamu3 Ha
pe3ynTaTuTe u ohopMsHE Ha MPOTOKOJI. JIHEBHUKBT Ha ClielMaIn3anTa TpsOBa Ja ChbpiKa HETOBU
CaMOCTOSITEIIHA U3MEPBaHUs, POBEACHHU MOJI KOHTPOJIa HA KOHCYJITAHTA.

7. I3uucnsaBaHne Ha akTUBHOCTTA Ha pajanodapmaneBTuk ¢ Nal 3a paaukaiHa MeTaboJIMTHA
OpaxuTepanusi Ha paka Ha OIUTOBHUIHATA Jkje3a. JIpue3aluTHU U3MEpBaHUs Npeau U3MKCBaHE Ha
nanueHTa. MHCTpyKIMs 3a MOBEeIeHNE Ha MAIMEHTA CJIe ] U3MUCBAHEOT.

8. YuacTue B KIMHUYHU U3CIICIBAHUS 110 BCEKU OT METOJUTE 32 HYKJI€APHO-MEIUIINHCKA
JTUATHOCTHKA M PErucTpHpaHe Ha OCHOBHHUTE MapaMeTpH 3a MPOBEKIAHE HA H3CIEABAHUATA.
OO6chKaaHe Ha Ka4eCTBOTO Ha 00pa3uTe ChC CHEIHUAIUCT M0 00pa3Ha AUarHOCTHKA.

9. IlpecmsiTaHe HAa OpraHHHUTE J03U M e(eKTHBHATA J03a MPH HYKJIEAPHO-METUIIUHCKU
U3CTICIBAHMS U OIICHKA Ha PUCKa

10. IlpecmsTane Ha J03aTa HAa eMOpHOHA U eTyca U OIIeHKa Ha prcka — paboTa 1o 3a/JaHue
Ha pHKOBOJUTENS HA MTPAKTUKATA.

11. TloarotoBka Ha JOKYMEHTAIMs 3a JUICH3UpPAaHE Ha OOEKT C H3TOYHUIM Ha
HOHM3UpAIM TThbUCHHUS 3a HyKJIeapHa MeauluHa. V3roTBsHEe Ha aBapHeH IJIaH, MporpaMa 3a
OCHUTYpsIBaHE Ha KAY€CTBOTO U JAPYTU JOKYMEHTH 32 KOHKPETEH OOEKT.

12. 3roTBsiHe Ha JIbYE3AIIUTEH MPOEKT MO 3a/laHue Ha PHKOBOAUTEINS HAa MTPAKTUIECKOTO
oOydeHue.

13. Pagmanmonen kontpoi. IlpoBexmaHe Ha paaualMoOHEH KOHTPOJ B OTAEICHHE IO
HyksieapHa MmenuiuHa. OcoOCHOCTH Ha KOHTpoNHUTEe u3MepBaHus. [loarotoBka u odopMmsHe Ha
MIPOTOKOJI ¥ aHATIU3 Ha PE3yNTaTUTE.

14. TlpenoTBpatsBaHe Ha HEXeNaHO 0ONbUBAHE HA MAIEHTa B HyKJIepHaTa MEIUIIMHA.

15. IlpenoTBpatsiBaHe Ha aBapHiiHU cuTyauuu. JleWCcTBUS NMPH B3HUKBAHE HA aBapHiiHa
cutyanus. Jle3akTuBamusi.

16. [loxiagBane Ha aBapuiHU CHOUTHSL.

17. WsrorBsHe Ha crneuudukamus 3a HOBa ypenda 3a HyKIeapHO-METUITMHCKA
JTUATHOCTHKA — OTYMTAHE Ha BIUsEHN (aKkTOpu U M300p Ha BaKHU mapameTpu. OKOMILIEKTOBKA,
CHOTBETCTBUE C MHyCTPUAIHU CTAaHAAPTH U CTAHAAPTH 3a 0€301MaCHOCT.

[Ipaktuyeckara moaroroska o Moaysa C3. du3uka B Jibuyejie4eHHETO Ce MMPOBEK/IA B
JeyeOHO 3aBe/leHHe/3aBe/IEHUsI ChC CEKTOp MO JTbYeNIeueHHUe, M0/ PbKOBOJICTBOTO HA MEIUIIMHCKH

(I)I/IBI/IK-CKCHepT B ChOTBeTHara oOmact. B Kpasgd Ha HOpPaKTHYCCKOTO o6yquI/Ie o TO3U MOAYJ
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CIEIMAIM3aHTHT TPSAOBA /1a MPe/ICTaBu:

1. IIpoTokonu OT KOHTPOJI Ha KA4€CTBOTO, BKIIOUUTEIHO MEXAaHUYHU U JTO3UMETPUYHU
M3MEpBaHUs U I03UMETPUYHO KalluOpupane, 3a:

v' PeHTreHoBa TepaneBTHYHA ypeaba, KakTo 3a MOBBPXHOCTHA, Taka W 3a JIBIOOKA
PEHTIeHOBA Tepanus;

v TeneramareparneBTuuHa ypeaoa;

v' VckopuTell 3a BUCOKO CHEPIUIHO CIIUPAYHO JbYCHHE W 32 BHCOKOEHEPTHEH CHOII
€JIEKTPOHH;

V' Vpenba 3a GpaxuTeparus ¢ AUCTAHIIMOHHO MTOCICHATOBapBAHE.

2. IlpoTokonu OT KOHTPOJI Ha Ka4eCTBOTO Ha IMOMOIIHUTE IUArHOCTHUYHU ypeadu u
YCTPOMCTBA KaKTO CJIE/IBA:

v" KT cumymnarop;

v" KV ycTpoiicTBo 3a n300passBane;

v" MV ycTpoiicTBO 3a M300pa3sBaHe.

3. Yuactue mnpu aHaromoronorpadcko IUIaHMpAaHE Ha TMAIlMeHTH 32 Baill-MalKko 5
AHATOMUYHH O0JIaCTH.

4. TTpoToKOJIM OT JO3UMETPUYHO IUIAHUPAHE 32 Pa3INYHHU JOKATU3allUu:

v' Manbk Ta3 — box texuuka u IMRT TexHuka;
rbpaa — 3D CRT u IMRT texnuka;
TYMOpHU Ha MO3bKa;
TyMopH Ha riaBa u s - IMRT TexHuka;

Tymopu Ha 6enus apo6 - 3D CRT u IMRT TexHuka;

AANIENIN

MHTpA WIHM eKCTpa KpaHHUATHA PAAHUOXUPYPIH;sl
WHTEPCTUIIMAIIHA U HHTPaKaBUTapHA OpaxuTeparus.

[TporokonuTe TpsiOBa Aa ChabpKAT OIIEHKA Ha TUIaHA, KAKTO 3a IUIAHUPAHUS MHIIECHEH
o0eM, Taka ¥ 3a KpUTUYHUTE OpTaHHu.

5. [IpoTokonu OT AO3MMETpUYHA BepUUKALUA U aHAIM3 HAa pe3yiTara 3a U3TOTBEHUTE
IMRT mmanose.

6. YuacTtue npu oO6IBbUYBAHETO HA MAIMEHTH 332 BCHUKH W30POEHU MO-TOpE JOKAIN3aIlHH,
BKIIFOUMTENHO BB BepU(PUKAIMATA Ha TO3UIIMOHUPAHETO HA MaIlUEHTA.

7. TlogroroBka Ha AOKYMEHTAIMS 3a JHUICH3UpaHEe Ha W3TOYHHUIM Ha WOHH3UPAIIU
JTbUEHUS 3a TbueniedeHne. V3roTBsiHe Ha aBapHeH IJ1aH, Iporpama 3a OCUTypsiBaHe Ha KaYeCTBOTO U
JIPYTH TOKYMEHTH 32 KOHKPETEH OOEKT.

8. Omenka Ha pucka u M300p Ha KOHTpOJHMpaHa M HaJA3UpaBaHa 30HA. M3roTBsiHE Ha
JThUE3ALTUTEH MPOEKT M0 33JaHNe HA PHKOBOAUTENSI HA TPAKTUIECKOTO 00yUYECHHE.

9. PagmammoneHn koHTpoi. [IpoBexnaHe Ha paaUAllMOHEH KOHTPOJ B OTIEJICHUE IO
HyksieapHa MmenuimHa. OcoOCHOCTH Ha KOHTpONHUTE m3MepBanus. [loaroroBka u odopMmsHe Ha
MIPOTOKOJI ¥ aHATIU3 Ha PE3YJTaTUTE.

10. MU3roTtesxe Ha crienuduKaIys 3a HOBa ypea0a 3a TbueliedeHre — OTYUTaHEe HA BIHUSCIIN
dakropu 1 U300p HA BaXKHU MapameTpu. OKOMIUIEKTOBKA, CbOTBETCTBUE C MHIYCTPHAIIHU CTAaHAAPTH

U CTaHAapTHU 3a Oe3omacHocT. M3roTesgHe Ha CHCI_II/I(I)I/IKE[LII/II/I 3a HeO6XO,Z[I/IMOTO AO3UMETPUIHO
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000opy/IBaHEe U UMOOMIM3AIIMOHHN YCTPOMCTBRA.

4.3. 3a1bJKMTETHH KOJOKBUYMHU

[TpoBepkaTa Ha IPUAOOUTUTE 3HAHUS U TPAKTUUECKH YMEHUS C€ U3BBPIIBA UPE3 CICTHUTE TPH
KOJIOKBHYMA, CbOTBETHO 110 BCEKH MOJYJ OT CI€L[MaIHaTa 4acT:

KousiokBuym 1: ®usnka B oOpa3Hara AMarHOCTHKA

KosnokBuym 2: ®usnka B HyKJIeapHaTa MEIUIIMHA

KosoxkBuym 3: ®usurka B IbYEICUCHUETO

KonokBuyMbT ce mpoBexa ciel MpeMHHaBaHe Mpe3 TEOPETUYHOTO O0y4YeHHe 10 MoJyja U
cliell TPHUKIIOYBAHE HAa WHAWBUIYAIHOTO OOY4YeHHE M Ha MPAKTHYECKUTE 3aHUMaHHUS Ha
CIIELMAJIN3AHTA I10 CbOTBETHUSA MOYIL.

Ha konokBuyMa creuManu3aHThT 3a0bJDKATEIHO MPEACTaBd IMPOTOKOJIHATAa CHU IalKa C
MPOTOKOJUTE OT MPAKTUYECKUTE 3aHUMAHMS 10 ChOTBETHUSI MOAYJ, MOJANUCAHU OT KOHCYJITAHTA
(KOHCYJTaHTHUTE)/pbKOBOIUTENSI HAa CIIEHMAIN3aHTa, KAaKTO W aTecTaT OT pPBKOBOAWTENS Ha
CHEUMJIN3aHTa/ChOTBETHHS KOHCYIITAHT, Y€ CICIUATU3AHTHT € U3IBIHIII ITBJTHAS 00eM OT 331a4nTe
M0 CHOTBETHHSI MOJIYJ OT yyeOHaTa mporpaMa u € yCBOWJI HeoOxoaumute yMeHus. KolnokBUyMBbT
BKJIIOUBA MIPOBEPKA HA 3HAHUATA YPE3 TECT U/WUIHM YCTEH U3IUT, KAKTO U HA MPAKTUUYECKUTE YMEHUS

Ype€3 U3IIBJIHCHUEC HA MMPAKTUYCCKH 3a1a4u.

5. KoHcnekT 3a Abp:kaBeH U3MUT 32 CHEeUATHOCT ,,MeaIuuuHCKa paguooruyna pusuka

1. PagrioMeTpuyHU U JO3UMETPUYHU BENIWYMHHU M €AUHULU. BpB3Kku MEXIy MO3UMETPUUHUTE
BEJIMYUHU. BpB3KH MEXY NO3ZUMETPUUYHUTE U PAJIUOMETPUYHNUTE BETUUUHU.

2. losumetpust Ha (HOTOHHU MOHU3MpAIIU JIBYCHHS C HOHM3alMOHHA Kamepa. M3MepBaHe Ha
EeKCIIO3MIMATA M Ha Bb3AylIHaTa KepMma. Jlo3umerpus Ha 3apeneHd dactuuu. Jlozumerpus Ha
YCKOPEHH €JIEKTPOHU U Ha BUCOKOEHEPTUMHO CIIMPAYHO JTbUYCHUE.

3. Pagmomerpust U JO3UMETPHS TIPU 3aKPUTHU U OTKPUTH PaTUOAKTUBHHU U3TOYHUIIM. MeToau 3a
ONpPENENsIHE Ha aKTUBHOCTTA. Bpb3ka Ha [O3UMETPUYHUTE BEJIUYMHU C BEIUYUHUTE,
XapaKTEPU3UPALLH PAAUOAKTUBHUTE U3TOYHHUIIU.

4. MeTpoJIOTHYHU XapaKTepUCTHKU Ha paguoMeTpuTre u no3uMmeTpure. OcurypsBaHe Ha
MPOCIEAUMOCT HAa HU3MEPBAHMATA: C€TAJIOHU, HEpaApXUYHU CXEMM, CPEACTBA 3a H3MEpPBaHE.
Kanubpupane. Merponoruduen KoHTpos. OcurypsiBaHe Ha KadeCTBOTO Ha H3MEpPBaHUATA upe3
M3I0JI3BAHE HA KOHTPOJIHU U3TOYHUIIM.

5. OCHOBHM BEJIMYMHU 3a OILEHKA Ha paJUalliOHHUS PUCK U 32 OTpaHMYaBaHe Ha O0OIBYBAHETO:
opraHHa (ThKaHHA) 7032, €KBUBaJeHTHA J03a, edekTuBHa g03a. OmepalioOHHW BEIUYUHU B
paaualnoHHaTa 3alluTa.

6. JIbuedyBCTBUTEIHOCT Ha opranu3Ma. Bunose edexrtu. [Iparosu no3u. Pagnannonuu edexru
BBPXY eMOpuoHa u ¢eTyca npu obapuBaHe in utero. 3aBUCHUMOCT OT CTaaus Ha OPEMEHHOCTTa U
Jo3ara.

7. HpI/IHL[I/IHI/I Ha paJuallMOHHATa 3alluTa: O6OCHOBaBaHC, ONTUMU3alMs, OrpaHUYABAHC Ha
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nosute. ['pynmu oOipuBaHM JMIIa W BUAOBE OOMBYBaHE: MPOPECHOHATHO, METUIIMHCKO, Ha
HaceneHueTo. Cutyanuu Ha OOJbYBAHE: IUIAHWPAHO, CBINECTBYBAIIO, aBapuiiHO. ['paHuim Ha
no3zute. ['panuynu n03u.

8. HopMaTuBHM M3UCKBAaHMA 3a paJualliOHHA 3allluTa MpU MEIUIUHCKO OOJ'bUBaHe.
O6ocHoBaBaHe u onTuMu3aus. OTTOBOPHOCTH Ha JTUIEH3MAHTA U HAa MEIULIMHCKHUSI IEPCOHA.

9. KomnoneHTn Ha cuctemara 3a mnojyyaBaHe Ha oOpa3a. KauectBo Ha oOpaza. ®uznuHu
napaMeTpH Ha KaueCTBOTO Ha 00pasza — KOHTPACT, HEPSI3KOCT, IIyM U BPb3KaTa MEXKY TAX.

10. ITomyuaBane Ha oOpa3a Tpu peHTreHoBa rpadus, mamorpadus, PEHTIEHOBA CKOIIHSI,
koMmmioThpHa Tomorpadus (KT), aururamen ToMocuHTe3, JeHTaiaHa peHTreHosorus, DXA.
YCTpoiCTBO U OCHOBHU MapaMeTpy Ha ypeaouTe.

11. smeprMu BETMYMHU 32 OI[CHKA Ha JIbY€BOTO HAaTOBapBaHE Ha MAIlMEHTa, METOJIU U CPEACTBa
3a TAXHOTO M3MEpBaHe U onpeensHe. MeToau 3a perucTpupane Ha I03UMETPUUHUTE MapaMeTpu OT
pa3inuuHuTe BUAOBe ypenodu. OTueru 3a go3ara B ctanaapra DICOM.

12. Ouenka Ha opraHHUTE J03U M ePEeKTUBHATA /1033 HA MAIMEHTa MPU PA3IUYHUTE METOIU 3a
PEHTTeHOBA TMAarHOCTHKA. MeToAu 3a MpecMITaHe U CBBP3aHUTE C TSAX HEOMPEIJIEHOCTH.

13. KoHTpon Ha Ka4ecTBOTO HAa PEHTTeHOBUTE ypeadu 3a rpadusi, ckonus u mamorpadus, Ha KT
U Ha JICHTAJIHUTE PEHTreHOBU ypeadu. [IpueMHu, myckoBU U NEPUOANYHU U3MUTBAHUS.

14. luarHocTHYHU peepeHTHU HUBA U THUIHYHU JO3M KaTO CPEICTBO 3a ONTHUMH3AIMATa HA
paavanMoOHHATa 3allUTa HA MalMeHTa.

15. ®akropu, BIUSEIIM BHPXY KaueCTBOTO Ha oOpa3a u go3ata. OnTuMHU3aus Ipyu peHTreHOBa
rpadus, peHTreHoBa CKOIHWA, KOMIIOThbpHa ToMorpadus, mamorpadus. Ontumuzanus Mpu
PEHTTEeHOBH M3CJICJIBAHUS Ha JIeNa.

16. Meroau 3a HamansiBaHe Ha O0J'bYUBAHETO HA MAllMEHTa U MepCOHala TP WHTEPBEHIIMOHAIHU
HpOLEeTyPH.

17. PaguanmoHHa 3amMTa Ha MEpCcOHala B pPEHTreHoBaTa JuarHoctuka. KoHTponupanu wu
Ha/3upaBaHM 30HU. [IpaBuia 3a paboTa ¢ PEHTT€HOBM AMArHOCTUYHM ypenou. MHIuBumyanHu
JTbYe3alUTHU CcpeAcTBa. V3uucineHuss Ha JIbYE3allUTHU Tperpajud IMpH PEHTTEHOBH Ypeaou.
HopmaTuBHU M3UCKBaHUS 3a JIMLIEH3UPAaHE Ha OTJIEJIEHUE WM KAOMHET C pEHTI€HOB U3TOYHHUK.

18. ITony4aBane Ha o6pa3za mpu MRI. OCHOBHU painOYECTOTHU MOCIIEA0BATETHOCTH (CEKBEHIINN)
U TEXHH IPOU3BOJIHU. Y CTpoiicTBO U KomnoHeHTH Ha MRI-ypenoa.

19. ®akTopu, onpeaensy Ka4ecTBOTO Ha 00pa3a 1 BpemerpaeHeTo B MP oOpa3Ha quarHocTuka.
Kpurepun 3a xauecTBo Ha oOpa3a. 3aBUCEIlM U HE3aBHUCELIM OT oleparopa napamerpu. Bumose
apredaktu. KoHTpacTHu BeecTBa.

20. Puck ot yBpexnanus npu MRI. buonornunu epextd oT BbB3ACHCTBUETO HAa (PUUUHUTE
(dakTOopH BBPXY YOBEKa M HOpMHUpaHe - crenuduuHa noreiaHara momHocT (SAR). Kontpon Ha
Ka4ecTBOTO Ha ypenoure 3a MRIL

21. ®u3nvHU OCHOBM Ha ynTpa3BykoBaTa auarnoctuka (US, exorpadusra). AKyCTUUEH KOHTPACT.
VYnrpa3BykoBu npeodpazyBatenu (Tpancarocepn). Jomneposa US auarHocTHka.

22. UnpopmanimoHHH cucTeMu B oOpasHara aumarHoctuka. DICOM cranpapr. Cuctemu 3a
o0OpaboTBaHe, TMpelaBaHe M apXWMBUpaHe Ha JurutanHu obpasu — PACS-TexHOJIOrHH.

Nudopmannonnu 6onanynu cucremu — RIS u HIS.
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23. Pagnonyxkiuau B HyKJIeapHaTa MEIUIIMHA — KpUTepuu 3a u3bop. PaamodapmaneBtuiy B
paJMOHYKJINIHATA JUAarHocTHKa in vivo. Ilomy4yaBaHe Ha paguOHYKIMIM M paguodapMaleBTHIIH.
KoHTpos Ha kauecTBOTO Ha paguodapMaleBTHIIUTE.

24. PaguomeTpuyHa CUCTEMA ChC CLIMHTHIIALMOHEH JETEKTOp, OJOKOBA cxeMa. XapaKTepUCTUKU
U HACTpPOilKa Ha paJOMETPUYHA CHCTEMA.

25. [InanapHa rama-kamepa. XapakTepUCTMKM Ha IUIaHapHa rama-kamepa. Pasnenurenna
CHOCOOHOCT 10 MSICTO, BpeMe (MBPTBO BPEME) U €HEPIUs, LIEHTPAIHO M U3I10JI3BAEMO 110J1e

26. [IpyHUMI Ha IpEeBPBLIAHE HA aHAJIOTOB B TUTUTaJIeH 00pa3. XapakTepUCTUKH Ha TUTUTAIHUS
o0pa3 — IIyM U pa3JiesIuTesIHa cnococOHOCT. MeToau 3a noo0psiBaHe Ha KAYeCTBOTO HA JUTUTAJIHUS
obpas.

27. CpezcTBa U METOIM 32 HAMAJISIBAHE HA BIMSIHUETO Ha PAa3CEesHOTO J'bUEHUE BbPXY KaueCTBOTO
Ha o0pa3a — BUJ HAa KOJIMMATOpa, PEKUM Ha aMIUIMTYAHUS aHanu3atop (AA), pa3cTosHUE OOEKT-
JETEKTOP.

28. Kopurupamu cucteMd Ha JEeTeKTOpa Ha rama KaMmepara — IO €Heprus, JMHEHHOCT,
XOMOTeHHOCT. JlombJIHUTENHA 00paboTKa Ha JUarHoCTU4YHU oOpas3u. Bunose gpuntpu.

29. 3anuc Ha JaHHYW OpU CTaTUYHM H3cienBaHusa. OrctpansBaHe Ha ¢oH. AnreOpa Ha oOpasu.
OnTuMusupane Ha napameTpuTe 3a 3anuc. Metoau 3a o0paboTka.

30.3anuc Ha TaHHM TIPU JUHAMUYHU U3CIICIBAHUSA — PEXKUM matrix u pexxuM list. M3Bexxnane Ha
rpaduka Ha uscienBaHara ¢yHkuusa. Pa3u Ha uscnensaHe. ONTUMHU3MpPaHE Ha MapaMeTpuTe 3a
3anuc. Bugose auHamMuyHu u3cneaBanus. Meroau 3a o6padoTka.

31. 3anuc Ha JaHHU, CHHXPOHU3UpaHU o ¢u3nonorndeH curran - EKI' u aumane. Ot6op Ha
OpUeMIIMBUTE IUKIM. MeToau 3a o0paboTka. DyHKIMOHANHU (1apaMeTpudyHu) obpasu. [lomspau
KapTH.

32. LlenotenecHo ckaHupaHne. ENeKTpOHHO 1 MEXaHUYHO CKaHupaHe. Pa3enurenta cnocoOHOCT.

33. Tomorpadecka (CIIEKT) rama-kamepa. Ilpunuun Ha neiictBue. BupoBe MexaHMYHU
KoHCcTpykuuu. [Tapamerpu Ha peructpupanero. [lonyyaBane (peKkoHCTpyHpaHe) Ha ToMOrpadCcKu
o0pa3. Moaynanuonna npenaBatenta ¢pyakius (MTF).

34. Xapakrepuctuku Ha CIIEKT rama xamepa. Kopeknun na nanaure ot CIIEKT otHocHO:
pasnajiaHe Ha paJUOHYyKIINa, OTCIabBaHe Ha IbUEHUETO B 00EKTa, pa3CcessHO IbUEHHE, IBUKEHHE Ha
NaUEHTa 10 BpeMe Ha u3cienBane. KonnuecTBeHa OlleHKa Ha pasnpeaeneHuero Ha PO B nanueHTa.

35. KoHTpon Ha kauecTBOTO Ha IJlaHapHa rama-kamepa. Bugose ¢aHToMu — HaunH Ha paboTa.
Kontpon Ha kauecTBOTO Ha TOMorpad)cka rama-kaMmepa — IEHTbP Ha pOTalus, CHHOIpama,
JUHOTpaMa, TOMorpa)cKu KOHTpAcT, ToMorpad)cka XOMOT€HHOCT, OTCJIa0BaHe Ha IbUEHHUETO.

36. Metoau 3a KOpeKIMs Ha OTcIa0BaHETO Ha JIbYEHHUETO B OOEKTa — AaHAIUTUYHU U
TPaHCMHUCHOHHM MeToju. YcioBus 3a cnuBaHe Ha oOpasute oT CIIEKT m KT. CrorBercTBHE Ha
ToMorpadcka MmiIocKoCT (paBHUHA) — KOHTPOJI Ha Ka4eCTBOTO.

37. Iloszutponno-emucuonHa tomorpadust (IIET). [lo3uTpoHHM H3TOUHUIM — NPUHLKI HA
nerektupane. [IET pagunonyknuau. Pekonctpyupane Ha IIET o6pa3. KauectBo Ha oOpasa. [Tpunimn
Ha time of flight (TOF) meton Ha nerekTupane. 1

38. Kopekuuu B IIET nerekropa. ururanen IIET nerextop. IIET/KT - ycnoBus 3a cinuBane Ha
obpaszuteot [1ET u KT.
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39. IIET/SIMP — TlpenuMcTBa W TEXHOJOTHYHH BB3MOXKHOCTH 3a MPAKTHUYECKO MPHIIOKEHUE.
KomOuHupanu (o3UTpOHHM) TaMa KaMepH — KOHCTPYKTUBHH MPOOJIEMH, TEXH. XapaKTEPUCTUKH.

40. PaguaniionHa 3ammra  [OpU  paguoHyKIMAHa Tepanud. KiuHuyna po3umerpust B
panuoHykiInaHaTa Tepanus. [IpakTHuecku acrekTu.

41. HopmaTuBHY U3UCKBaHUS 3 JIMLIEH3UpaHe Ha OT/IEJICHHE M0 HyKJeapHa MeaunnHa. Etanu Ha
JUICH3UOHHHUSA MIPOLEC U TOKyMeHTalus. Jlo3MMeTpruieH U paJuoOMETPUYE€H MOHUTOPHUHT .

42. PaguanlioHHa 3alUTa Ha TMepcoHala B HykJeapHata MeaunuHa. KoHTponupanu u
HAJ3UpPaBaHMU 30HU. 32 paboTa ¢ paauodapmaneBTHIM. PaguoakTUBHM OTHAIbIM B HyKJeapHaTa
MeAMIINHA — INTAHUPAHE U TPETUPAHE.

43. PagnaninoHHa 3al1UTa Ha MAallMEHTUTE B HyKJeapHaTa MeAulHa. MeToau 3a HaMassiBaHEe Ha
JBbUEBOTO HaToBapBaHe. /luarHocTuuHu pedepeHTHU HUBA. PaguanuoHHa 3amuTa Ha NAIUEHTHUTE
npu 6pemenHoct. OneHka Ha Jo3aTa Ha 1ioaa u deryca. PaguannonHa 3amura Ha MalueHTUTe U
nepcoHaa mpu KbpMeHe.

44, TlpenoTBpaTsiBaHEe HAa aBapUWHU CHUTyallUM B HyKjJeapHaTa MemuiuHa. [leiictBus npu
BB3HUKBAHE HA aBapHiiHa cuTyanusd. JlesaktuBanus. JlokinaaBane Ha aBapUHU CHOUTHS.

45. PeHTreHOBH  TEpameBTHUYHU  ypeaOu, TelleraMaTepaneBTUYHU — ypealdu, MEIUIUHCKU
YCKOPUTENH Ha EJIEKTPOHHM — OCHOBHUM YacTW W NPUHAJUICKHOCTH, CUTHATHH U OCUTYPUTEITHH
cuctemu. CucteMu 3a BepupUKaIus U perucTpaiys Ha yCIOBUsATa HA 00IBUBAHETO.

46. Ypenbu 3a cienuaiHu NpoLeypy U TEXHUKH TP MEPKYTaHHOTO Jbuenedenue — Kubep HOX,
['ama HOXK, YpenOa 3a xenukanna tepanusi, MPT — nuneen yckoputen. YcrpoiicTBo Ha ypeabu 3a
JTbUEJICUCHUE C TeXKKHU 3apEeIeHN YaCTULIM U HEYTPOHHU.

47.3akpuTd paAMOAKTUBHU M3TOYHUIM 3a Opaxutepanus. KoHTpon Ha KauecTBOTO.
Pasmpenenenue Ha g03ata OT TOYKOB rama-paJloakTHBEH U3TOYHMK. Pa3npeneneHue Ha 1o3aTa oT
JUHEEH H3TOYHHK.

48. Ypenbu 3a Opaxurepanus C AMCTAHIMOHHO IIOCIEHATOBapBaHe: NPUHIUN Ha pabora,
KJacu(duKanus MO MOIIHOCT Ha Jl03aTa, OCHOBHM 4YacTW M IPHUHAIICKHOCTH, CUTHAJIHU U
OCUTYpUTENHU crucTeMH. CHCTEMH 32 PErucTpalus Ha yCIOBUsATA Ha OOIBYBAHETO.

49. Ypenbu 3a HHTPAOIIEPaTUBHO JIbYEICUeHHE U eIEKTPOHHA OpaxuTepanus.

50. 'eomeTpuuHu U GU3NYHU TApaMETPH Ha JIbYEB CHOII ITPH TUCTAHLMOHHOTO JIbueneueHue. Bua
U eHeprus Ha HOHU3MPaloTo JbueHue. KauecTBo Ha TbUEHHETO, HH/IEKCH.

51. Jlo3HO moJie OT €AMHUYEH CHOIl PEHTT€HOBHU, ramMa- U X-Ibud. 3aBUCUMOCT Ha MPOLIEHTHATa
IbJI00Ka J103a OT KAa4eCTBOTO Ha JTbYEHHUETO M OT F€OMETPUYHUTE MapaMeTpu Ha JIbUEBHUS CHOIL
ExBuBanenTHu nojuera, akrop Ha noseto. JlekpemeHT Ha go3ara. M30/103Ha HOBBPXHUHA, H30/103HA
KpHBa U U30/103Ha KapTa.

52. J103HO moJie OT €AMHUYEH CHOIl YCKOPEHH eNIEKTPOHH. 3aBUCUMOCT Ha MPOIIEHTHATa JbJI00Ka
71032 OT EHEeprusTa Ha eJNEKTPOHHUTE, OT FEOMETPUUYHUTE YCIOBHUSA Ha OOTBUYBAHETO U OT HAYMHA 32
pas3iupsiBaHe Ha TbYEBHSI CHOIIL.

53. Metoau 3a MonudunMpaHe W (GopMHpaHe Ha JbUEBU CHOMOBE: KIMHOBHIHU (QHUITPH,
BUPTYyaJieH (AMHAMHYEH) KJIMH, KOMIIEHCAIIMOHHU (WITPH, 3alIUTHU OsiokoBe. JIbueBn monera ¢
HenpaBuwiIHa Gpopma, Mmetos Ha KitlapkcoH, eKBUBaJICHTHHU TOJIETA.

54. HGTCKTOpI/I Ha I\/'IOHI/I3I/IpaIJ_II/I JIBYCHHUA U NOBUMCETPUYIHHN CUCTCMHU, ITOAXOIAIIHN 3a KaJII/I6pI/IpaHC
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Ha ypeaoure B IpueneueHueTo. M300p u U3UCKBaHUs KbM JETEKTOPUTE U JO3UMETPUTE, IPEAUMCTBA
Y HeJoCTaTblX. MeTposiorus Ha HOHU3UPAIIUTE JIbYEHUS U METPOJIOTHYEH KOHTPOJL.

55. Jlo3umMeTpuyHO KanuOpupaHe Ha pEeHTTeHOBHU TEPANEBTUYHU ypeaOu ¢ HOHM3allMOHHA KaMepa,
KanuOpupaHa B €IMHUIIN 32 KepMa BbB Bb3AyX (BB3JIyIlIHA KEPMa) WM 3a MOT'bJIHATA 1033 BBB BOJIA.

56. Jlo3uMeTpuyHO KaauOpupaHe Ha TeeramaTepaneBTUYHH ypeaAOr 1 Ha YCKOPUTEIH 3a X-TbUu
U 3a €JeKTPOHU C HOHM3AIMOHHA KaMmepa, KaluOpupaHa B €IUHUIM 3a Bb3aymHa kepma 3a 60Co
rama-JIbud WM 3a NOT'bJHATa /103a BbB BOJA.

57. JlosumerpuuHo  KanmuOpupaHe Ha ypeadu 3a  Opaxurepanus ¢ JIMCTAHIIMOHHO
MIOCJICHATOBAPBAHE.

58. OnpezensHe Ha XapakTEPUCTUKUTE Ha JIO3HO MOJIE OT ramMa- U X-IIbYM U OT YCKOPEHU
€JIEKTPOHU — HOHU3ALMOHEH U POoTOrpadCcKu METO/I.

59. Etanu npu mJIaHUPAHETO U NPOBEXKAAHETO HA JIHUEJICUYCHUETO: KIMHUKO-OMOJIOTHYEH,
aHATOMO-TONOTpadCKu, TOIUMETPUYHO TUIAHUPAHE, U3IBIIHEHUE HAa O0IbYBAHETO, IPOCIEAsIBAaHE Ha
JedeOHUTE PE3yNITaTH U Ha TbUeBUTE peakuuu. Llen u 3a1aun Ha OTJENHUTE eTaru.

60. OnpenensHe HA MUIIEHHUS O0EM B JIbYENICUEHHETO: TyMOpPEH 00eM, KIMHUYEH MUIICHEH
o0eM, TUTaHupaH MUILIEHeH 00eM, KpUTUYHH opraHu u ThkaHu. [Ipenopwku Ha ICRU B Joxmnan 50 u
Hoxnan 62 3a HopMHpaHe Ha J03aTa U 32 OLIEHKA Ha JO3HOTO pa3IpeiesiCHUeE.

61. KonmnyectBen aHanu3 Ha e(ekTUTe Ha 3ApaBUTE OPraHd U THKaHU HPU MNEPKYTAaHHO
npueneyeHue. banancupane Ha pucka MEX1y BEpOSITHOCTTA 32 TYMOPEH KOHTPOJ U BEPOSITHOCTTA 3a
KOMIUTHKAIMS Ha 31paBuTe opranu u Thkanu. (QUANTEC)

62. OOpa3Hu MeToJY, W3MOJ3BAaHU MpPH IUIAHUPAaHE Ha JibuenedyeHuero. M30op Ha Hayano Ha
nanUeHTHaTa KOOpANHATHA cUcTeMa. MeTou U yCTpOoiCTBa 32 IMOOMIM3AIIMS HA TTAI[UEHTA.

63. Texnuka Ha 2D 103UMETPUYHOTO TJIAHUPAHE MPU CTATHYHO MHOTOMOJEBO TUCTAHIIMOHHO
o0JbuUBaHe: Cymepro3upaHe Ha M30/I03HU KapTH Ha €IMHUYHH JTbUYEBU CHOIOBE, ChOOpa3siBaHe C
TpeTHs pa3Mep Ha MUILIEHHUS 00eM. MeTou 3a OTYNTaHe BIUSHUETO HAa HEPABHOCTUTE HA BXOHATA
MOBBPXHHUHA U Ha ThKAHHUTE HEXOMOT€HHOCTH.

64. Jlo3uMeTpuyHO TUTAHUPaHEe TPU AUCTAHIIMOHHOTO o0buBaHe. M3onenTpruyna texuuka (PHUO)
u TexHuka npu noctosHHo PUIL. Potanmonno o6mpuBane. Hopmupane Ha 103HOTO pa3mpe/esieHne
U TIpecMsITaHEe Ha BPEMETO 3a 00IbUBaHE WM HA MOHUTOPHUTE €AMHHUIIU.

65. [Inanupamu cucTeMd 3a TEPKYyTaHHO IbUENICYeHHe — CTPYKTypa M KOHUryparus.
N3uucnurenHyu anropuTMu. YCIOBUS 3a KIMHUYHO H3IOJI3BAHE M KOHTPOJ HA KadeCTBOTO.
CpaBHsiBaHE Ha KOMITIOTHPHOTO C “pPBYHO” OTPEICIICHUTE CTOMHOCTH Ha MPOIIEHTHATA HJIOOKA 103a.

66. TpunsmepHo KoHGOPMHO A03UMETpUYHO MIaHupane. BEV. Xucrorpamu no3a-o6em.

67. Ilpuniunu Ha Moxaynupano no uHTeH3uter JIJI, MeToan Ha onNTUMU3AIMS, TO3UMETPUYHO
mwianupane. IMRT u VMAT ICRU 83

68. Xunodpakunonupano JIJI — cnernuduka Ha 103UMETPUYHOTO TUIAHUPAHE HA UHTPA U €KCTpa
KpaHHUAJIHA PaUOXUPYPTHUSL.

69. KnuanyHa 103uMeTpus TIPH MEeT0TeNeCHO 00IbUBaHe U IPYTH CIICIUATHI TEXHHUKH.

70. Cumynamusi Ha TIaHa 3a JpuenedeHue. OmpenensHe Ha Bph3KaTa MEXIy amaparHata u
MarMeHTHaTa KOOpANHATHA cucTeMa. Bepudukaiivs Ha MO3UIIMOHUPAHETO Ha MalieHTa. TeXHUuKU u

YCTpOﬁCTBa 3a MOPTAJIHO I/I306p3351BaHe.
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71. Bepudukanus (mo3uMeTpuyHa MPOBEPKA) HA TUIaHA 3a JIb4esieueHrue. AHTpornoMophHH U
XOMOTeHHU (aHTOMU. BuaoBe NO3UMETpUYHHM YCTPOHMCTBA U KOHQUrypaluu, MpeIuMCTBa U
HepoctaTblu. ['ama unaexc. Kpurepuu 3a Hameca ¥ peruiaHipaHe Ha JTbYeJIeYeHUETO.

72. ,,In vivo* no3umetpus. BumoBe 103MMEeTpUYHN yCTPONCTBA U KOH(MDUTYpALIUH, IPESTAMCTBA U
HEJOCTaThIIU.

73. Obpaszno-acuctupano JIJI. Anantupano nbpueieueHre — BUJ0BE U HAUMHHU 3a IIPOBEXKIAHE.

74. Jlo3uMeTpUYHO IUTAHMpaHe IMpHU MHTepcTUlMaiHa Opaxutepanus. Cuctema Ha [latepcon u
[Tapxep u [Tapmxkka cucrema. [[03UMETpUYHO IJIaHMpPAHE IPU UHTpPaKaBUTapHA OpaxuTeparnus Ha
paka Ha IIMiKaTa Ha MaTKaTa U Ha eHJIoMeTpuyMa. Bu1oBe U3TOUYHUIM U BUJIOBE aINTUKATOPH.

75. Ilnanupamu cucremu 3a Opaxurepanus. HaunmHu u mpouenypu 3a pEeKOHCTPYKLMS Ha
MOJIO’KEHUETO Ha U3TOYHUKA WM U3TOYHULIMTE. MeTo/1u 3a HOpMUPaHE U ONITUMU3HUpAHE Ha J03aTa.

76. Jlo3uMeTpuyHO MIaHUpPaAHE MPU UHTPAOTIEPATUBHO JIbUeIeUeHUE.

77. ®U3NKO-TEeXHUYECKH KOHTPOJI Ha KAYECTBOTO Ha ypeAOUTe: MPUEMHH, ITYCKOBH U MOCJIEIBAIIH
U3NUTBaHUA. MexaHuunu, no3umeTpuynu, MLC TecToBe, TecToBE Ha M300pa3siBaIllUTE CUCTEMHU.
HuBa 3a Hameca 1 HUBa 3a ClIUpaHe Ha ypenouTe.

78. IlpoekTupane Ha OTHEJICHHE WJIM CEKTOp 3a JbUelICUCHUE U MU3YUCICHUS Ha JTbUe3al[UTHH
Mperpaay Ipu JbYeTeparneBTUIHN YpeaI0Hu.

79. PapuanvonHa 3amuTa Ha IepcoHala npu rpuenedenre. KoHTponupanu u HaA3upaBaHUu 30HU.
JIbuezaUTHU M3UCKBAaHUS KbM IMOMEIIEHUATa, 003aBeXKJaHETO U HMHCTPYMEHTa-puyMma.
Jlo3umMeTpuYeH U paiiOMETPUYEH MOHUTOPHHT B JIbYEIICYCHUETO.

80. Papuanuonna 3amura Ha TAIlMEHTUTE MpPH JbuejeueHue. ABapuM, WHUIUACHTU U JPYTU
CHOUTHSA B bUETICUCHUETO — KIacH(pUKallWs, aHAJIU3 Ha U3BECTHH CHOUTHS B cBeTa. [leiicTBus 3a
MpeI0TBpaTsBaHe Ha HEIUTAaHUPaHO 00IbUBaHe, MPOCIIEKTUBEH aHANN3. PeriucTpupane u Hameca npu

CHOUTHS. I[OKJ'I&I[B&HC " aHaJIn3 Ha I'pCIUIKU, CHOUTHS U HHIIUACHTH.

Ha npakTudeckust U3MHT CIISUATH3AHTBT MPEICTABS MPOTOKOTHHUTE ITAITKH TI0 BCUYIKH MOJTYJIN
OT cnenMaiHara JacT. [Io Bpeme Ha M3MUTa ce pelraBaT MPaKTUYECKH 3a7ad U Ce 33aBaT BHIIPOCH
OT MpaKTUKaTa M0 MOAYIUTE OT CIEI[HalHATa YacT.
TeopeTHUHUSAT U3MUT CE MPOBEX/IA B ABE YaCTU: MUCMEHA U YCTHA. [IMCMEHUSAT U3MUT ce TIPOoBexkaa
o (popmara Ha TECT ¢ BBIIPOCH OT BCHYKM YaCTH HA 00IaTa U CIEIHaIHATA YacT Ha IMporpamara.
KanaunatrsT ce momycka 1m0 ycTHata dacT oT u3nuta npu 80% u moBeue MpaBUIIHU OTTOBOPH Ha
TecTa. YCTHATa 4acT Ha M3IUTAa C€ ChCTOM B OOCHKIAHE IO OTTOBOPHUTE B TECTA W JOIBIHUTEITHH

BBIIPOCH 110 ITpOorpamMara.
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