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Marucrbpckara nporpama ONTHKa W CIIEKTPOCKOIKS UMa CIICIIHATH3UpaHa
Haco4eHOCT. TS HaIrpakia MOMy9IeHUTE B OaKAIaBbpCKaTa CTEIeH 3HAHWSI C eI
MOTOTOBKA HA CIEHATUCTH B CICAHUTE 007acTh: (DM3MKA Ha aTOMHUTE U
MOJTIeKynuTe, (U3MKa Ha IUI@A3Mara; ONTHYHH W3MEPBAHMS M ONTHYHH
TEXHOJIOTHH; ONTHYHA CIIEKTPOCKOMUS W CIICKTpaJieH aHaju3; OpraHudHa
OITOETICKTPOHHKA.

OOy4eHHEeTO € ¢ MPOABDKUTEIHOCT mpu cemecmvpa W Tporpamara
3aMmo4Ba OT 3UMHUS CEMECTBP.

Yenosus 3a kanouoamemeane: B maructbpckara nporpama OnTuka u
CIIEKTPOCKOITHS MOTaT Jia ce 00yJaBaT CTYJACHTH, KOUTO MPUTEKABAT:

v' 00pa3oBaTeIHO-KBAIM(PUKAIIMOHHA  CTElEH  ,,0aKamaBup IO

¢dusmka;

v' 00pa3oBaTeIHO-KBAIM(DUKAIIMOHHA CTEIEH ,,0aKalaBbp MU
,,MarucThp"* 10 IPUPOTHHU HIIM HHXKCHEPHH CIICIMATHOCTH;

v' 00pa3oBaTENHO-KBAIM(DUKALMOHHA  CTENEH  ,,0aKalaBbp MM
,,MarucThpP* ¢ YUUTEICKA IPABOCIIOCOOHOCT O (PU3HKA, MATEMATHKA,
XHMHS 1 OUOJIOTHS.

[Ipuemart ce cTyaeHTH 3a cyOcudupano obyueHue u 8 niamena Gopma.
KanmuaarcTBamuTe 3a MecTa, CyOCHIMpaHH OT JbpiKaBara, IOJiaratr
MpHEeMeH M3MUT Mo ¢usnka. KanmuaarcTBamuTe 3a miareHa ¢opma Ha
o0ydeHHe ce Kiacupar 0e3 M3MHT, M0 CPEIHHUS yCleX OT AMIIoOMara 3a
BHcIe 00pa3oBaHue (YCIEeXbT TPsAOBaA J1a Obje HEe MO-HUCHK OT JJ0OBD).

[IApOKUAT CIIEKTHP OT MPEATIOKEHH H30UpaeMU KYpPCOBE OCHTYpsBa
Ha MarMcTpPUTE CONMJHA TOJrOTOBKA B JKEIAHWTE OT TAX 00JacTH Ha
obydenue. Yact oT TAX HMaT NPESAMMHO (QYyHIAMEHTAICH XapakTep
(¢pu3nka Ha aTOMHTE W MOJEKYJIHTe, (U3MKa Ha IIa3MaTa) M JaBaT
BB3MOXKHOCT Ha CTYJICHTHTE 3a peaiu3alus y Hac U B 4YyKOMHA B
HayYHOM3CJICIOBATEIICKH IIEHTPOBE M BHUCIIM y4eOHU 3aBencHus. Jpyru
MMAaT MPEIUMHO TPUJIOKEH XapakTep (ONTHYHH H3MEPBAHHUS M ONTUYHU
TEXHOJIOTHH, ONTHYHA CHEKTPOCKONHUSA M CIIEKTpaJieH aHaJIu3, OpraHu4Ha
OINTOCNIEKTPOHHMKA) U MO3BOJISBAT PabOTa KaTO €KCIEPTH U CICIUANCTH B
ONTHYHU M MANIUHOCTPOUTEITHU (UPMH, B METPOJOTHYHH, CKOJOTHYHH,
apXCOoNIOTHYHH, MEHMITUHCKA u OHOJIOTHYHH WHCTUTYTH,



XUTHECHHO-CMHUIEMHOIOTHYHA ¥ BETCPUHAPHO-CAHUTAPHU KOHTPOJHHU
OpraHu3alyy, XUMUYECKaTa MPOMHIILICHOCT U IPYTH.

MaructppckaTa  IporpaMa €  HEpa3puBHO  CBbp3aHa ¢
HAyJYHOH3CNIeqoBaTencka pabora. Ha cTynmeHTHTE OT Ta3um Marucrbpcka
mporpaMa ce Ipemrara paboTa B €KUM 10 HAyYHH TPOCKTH Ha
Kateapara. ToBa MO3BOJSBA €CTECTBEHO IMpEMHHABaHE B JOKTOpCKaTa
CTEIEH Ha 00yJYeHue.

M Marucrbpceka nporpama: TeopernyHa u MaTeMaTHyecka Gpu3HKa

Cpox na obyyenue: 3 ceMecTbpa
Dopma Ha obyuenue: peioBHA

Pvrosooumen: non. n-p Jumutsp MianeHoB
men.: 02/8161 662
e-mail: dimitar.mladenov@phys.uni-sofia.bg

MaructspckaTa mporpama MMa 3a 3ajaya Jia MOArOTBU CIIEHUAIMCTH,
YHUATO TIOMyYeHa Mpo(ecroHAHA KBATU(HUKAIS 12 UM JaJe¢ BH3MOKHOCT
3a peamm3aius M paboTa KaTo IPENOAABATENl B YHHUBEPCHUTETH M KaTO
Hay4YHH paOOTHUIIM B HAayYHOH3CIICAOBATEICKA WHCTHTYTH. 3HAHHATA U
YMEHUATA, IPUIOOUTH B PAMKUTE Ha MArHCTHPCKATa IPOrpamMa, I03BOJISIBAT
Ha 3aBbpIIMIMTE A CTYAEHTH VYCHEIHO Ja Ce BKIOYAaT B
HAYYIHOHM3CIICIOBATEIICKHS TpoIec U Ja padoTAT 1O 3a/Ja9d U IPOSKTU B
Hali-ChbBPEMEHHUTE O0OJACTH Ha KBAaHTOBaTa TEOPHsA HA  IONETO,
TpaBUTALMATA, KOCMOJIOTHITA, aTOMHATa (pr3nKa, (pU3MKaTa HA YACTHIHTE,
KOHJIEH3MpaHaTa MaTepusi, KBAHTOBaTa ONTHUKA M JIPyTd MEPCIEKTUBHU
00JIacTH Ha MOJIEpHATa TEOpPETHYHA M MaTeMaTuiecka (usuka. OT ocobeHo
3HAUE€HHE € HAIMYMETO Ha HACKOpO M3rpajieHara MOIIHA H3YHCIUTETHA
cucreMa (KIIbCTEp) Ha TepUTOpHsITa Ha KaTeapa TeopeTnyna (usmka.



Yenosus 3a kanouoamemeane: B nporpamata e ce o0y4aBaT JMLa,
KOHTO MMaT 00pa30BaTENHO-KBaIM(UKAIIMOHHA CTEIeH ,,0aKanaBbp’ MO
CHEIUATHOCTUTE OT IpodecuoHanHo HampapieHne PU3NYECKH HAyKH U
NPYTH CPOMHM HampaBieHws. lIpueMaTt ce KaHTUIATH 3a CyOCUOUpaHo
obyuenue u 6 naamena ¢opma. KanmmpatcTBammTe 3a MecTa,
cybcuoupanu om Owpxicasama, ToaraT TMPHUEMEH H3MHUT MO (HU3MKA.
KangunarcrBammre 3a niamena ¢opma Ha obyuenue ce Kiacupar 0e3
U3IUT, IO CPEIHUS YCIeX OT JAUIUIOMATa 3a BUCIIE 00pa3oBaHUE (YCHEXBT
TpssOBa nma Obne He mo-HUCHK oT JoOBp). IIporpamara 3amousa mpe3
SUMHUSL CeMECMBD.

OOy4JeHHeTO ce OpraHu3ipa B TPU CEMECTBpa IO yTBBpAcHA ydcOHa
nporpama B obem 1200 waca (113 xpemuTa) M 3aBBpIIBA CHC 3aIllATAa HA
murtoMHa padora (21 kpemura). [lonroroBkaTta Ha JUIDIOMHATA padora ce
OCBIIIECTBSBA YCIIOPEITHO C ayTUTOPHOTO 00YIEHUE MPe3 TPETUS CEMECTHP.
OO0t Opoit N30HpaeMu AUCIUILIMHY € 22, KaTO MHHUMAJHUAT Opoi Ha
n3bupaeMute KypcoBe € 14 — 3a mepBu cemecTsp 6 Kypca (300 waca, 30
KpenuTa), 3a BTopu cemecTbp 6 kypca (300 waca, 30 xpeaura), 3a TpeTH
cemecTbp 2 Kypca (120 waca, 9 kpeaura).

OcobeHocT Ha JafeHaTa MarucTbpcka IporpaMa €, dYe HsMa
3abJDKUTETHA KYypPCOBE, @ BCHUKH ca m3oupaeMu. CTyJCHTUTE UMAT IPaBo
cle] CbIjacyBaHE€ C PBbKOBOAMTENS Ha MarucTbpckara mporpaMa jaa
3aMEHSAT JBa OT M30MpaeMHUTE KypcOBE ¢ KypC OT Apyra ACHCTBHUTEITHO
MPOBEX/IAIIa CE MAaTUCThpPCKa MporpaMa BbB OU3nIecKus QpaKynTer.

OOy4YeHHEeTO ce OCBHIIESCTBSIBA OCHOBHO OT €KHII OT MPEIOIaBaTeIH OT
katenmpa Teopermuna ¢usnka Ha @Ou3ndeckus  Qaxkynrer, OT
mpernogaBaTend OT nApyrd ¢akyiaretn (Dakynrer mo MaTeMaTHKa U
nHPOpPMATHKA), a CHIO TaKa U OT HAYYHU CHTPYAHUIN OT UHCTUTYTHTE Ha
Bwrirapckara akageMus Ha HayKHTE.

M Marucrbpceka nporpama:  ®u3MKAa HA SIIPOTO
H eJleMeHTapHHuTe yacTuom — 1

Cpoxk Ha obyuenue: 3 cemecTbpa



@opma Ha obyuenue: peaoOBHA

Pvrosooumen: nou. n-p bopucnas [1aBnos
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Maructspckata nporpama @dusnka Ha SAPOTO U EICMEHTAPHUTE
gacTuly — | e mpeqHa3HadeHa 3a CeluatucTy ¢ OakamaBbpcKa CTEIeH 1o
¢usnKka W TPUIOOWTH TMO3HAHWSA B oONacTTa Ha sipeHaTa (U3NKA U
¢usmKaTa Ha eJICMEHTApHUTEC YaCTUIM (CBIVIACHO MpPENCTaBEeHA
akaJeMHYHa copaBka). Ts wWMa 3a [enm  TOATOTOBKaTa  Ha
BHCOKOKBTM(UIIMPAHU CIICIMANMCTH B 00JIaCTTa Ha syIpeHaTa (H3HKa,
(du3MKaTa Ha eNEMEHTAPHUTE YaCTUIM U pajualuonHaTa Gu3uka.

Ycnosus 3a  xkanouoamcmeane: Kanmmnature TpsaOBa ga wMar
OakalaBbpCKa CTEIIeH MO (DH3MKA H CIICIMATA3aINs B 00IacTTa Ha sApeHaTa
¢u3uka w (U3NKaTa HAa CICMEHTapHHTe dYacThim. Te TpsOBa ma ca
MpOCIyIIaid B paMKUTe Ha OakajaBbpcKaTa IIporpama 1O (HU3HUKa
CHeUaTU3UpaIy KypcoBe B 00JacTTa Ha sapeHaTa gpusnka U (HU3MKaTa Ha
eNeMEHTapHHUTE YaCTUIM B paMKuTe Ha He mo-Manko oT 15 ECTS kpenura.
MoraTt na ObIaT MprEMaHu U OaKaaBpH 10 (PH3KKA U UHKCHEpHA (r3uKa,
KOHTO HE Ca CITyIIajId WU ca CIYIIAI B MO-MAIBK 00€M CIICIHAT3HPAIIH
KypcoBe. Te MOMBIHHUTENHO Ie TpPsAOBa Ja MPOCTYIIAT CHOTBETHUTE
CHeUaIM3upaIy KypcoBe, MpemiaraHi B OakajaBbpcKkaTa MporpaMa Io
¢duzmKa.

Maructppckara TporpaMa 3amo4yBa IPE3  3UMHUL — CeMeCmbp
(cybcuoupano om Oowvporcasama odyuenue u oOyueHue cpewy 3aniawane).
[IpueMbT Ha CTyHmeHTH 3a CcyOcHOMpaHO OOyYEHHE CTaBa C IpHEMEH
m3nmuT 1o ¢usnka. KangumatcTBammre 3a miateHa ¢GopMa Ha o0ydeHHe
ce kmacwpar 0e3 H3IHUT, 10 CPEeIHHS YCIeX OT IWIIOMAaTa 3a BHUCIIE
oOpa3oBaHue (yCIeXbT TPsAOBa a Ob/Ie HE MO-HUCHK OT JJ00Bp).



3aBppIIMINTE MporpamMara Iie Mojy4aT He caMo oOpa3oBaTeIHo-
KBATU(HKAIIMOHHA CTETCH ,,MaruCThp™, HO W II¢ MPUIOOHAT 3HAYUTEIHO
MO-UIMPOKM W Ha I0-BUCOKO HUBO 3HAaHHWA M YMEHHUs BBB BAXHU B
HACTOSIIUSI MOMEHT W C TOJEeMH OBJCI MEPCIEeKTUBH OONACTH KaTo
¢u3uka Ha AApOTO, (U3MKA HA CEIEMCHTAPHUTE YACTUIM, SIPCHU
TEXHOJIOTHH, NETEKTOpHAa (H3MKA. 3aBbPIIMIIUTE IIporpamMara Iie ca B
CBCTOSIHUE J1a paboTAT ¢ sIpeHO-(QU3NYHA armapaTypa, e MOraT Jia TOI3BatT
CBBpEMeHEH co)Tyep 3a KOMITIOTHPHO MOJEITHpaHe, 00paboTKa U aHaIn3 Ha
€KCIIEpUMEHTAJHU JaHHU. 3aBbPLIMINTE OOy4Ye€HHETO CH IO Iporpamara
MPUTEKABAT BCHYKM HEOOXOAMMH 3HAHUS WM YMEHHUS, 3a Ja 3alovHar
yCIeIIHa Kaprepa B o0lacTTa Ha (pU3MKaTa Ha SOPOTO M EICMEHTAPHUTE
gactum. [IpugoOuTHTe 3HAHWS W YMEHHS I IMO3BOJKIT HA 3aBBHPIIMINTE
mporpaMaTta Jia ce 3aHMMaBaT C Hay4HOM3CIenoBaTencka padbora B bearapus
W/ B Uy)KOMHA. 3HAHWATA W YMEHHUATA HA 3aBBPIIMIIATE MpOrpaMaTa
UMaT U NpakTUYeH XapaKTep, KOETO Ille UM I03BOJM Ja C€ pealn3upar
npodecHoHATHO BBB (PUPMHU U MPEINPUATHS CIICIHATN3UPAHN B 00JIACTTa
Ha sOpeHaTa MPOMHUIDIEHOCT, B OONHUIM (KaTO MOMIPBKKATA U
HACTpOWBaHEe Ha MEIUIIMHCKA arapaTypa) Wik copTyepHaTa HHIYCTPHUSL.

Bp3MokHa peanmzanys Ha 3aBBbPIIMJIMTE MAarkucTpu: B HaAy4yHU
HWHCTUTYTU | JIA0OPATOPHH, H3BHPIIBAMIN (PYHIAMECHTATHN H3CICIBAHUS B
obnactra Ha ()U3MKATa HA aTOMHOTO SAPO M CIIEMEHTAPHUTE YACTUIIH; B
HAYYHHU ¥ IPWIOKHA JTa00paTOPUH, H3MON3BAIIY SAPSHO(DU3NTHI METOIH:
AEIl ,Kozmomy#t“, pammoxumMudHH nabopaTopuu, JaboOpaTopud 0
pamualoOHHA 3allMTa W JO3UMETPHS, PaJUOSKONOrhs, pa3paboTka Ha
MEIUIMHCKA amaparypa; B coTyepHaTa WHIYCTPHS — MOJICIHpaHEe Ha
CHUCTEMH U aHaJIU3 Ha JaHHH.



[Ipes mbpBUST ¥ BTOpPHUS CEMECThP HAa MarMCThbpCKaTa IporpaMa
CTYAGHTHTE TpsAOBa Na H3CIAYIIAT W IONOXKAT U3MUTH MO H30UpaeMu
y4eOHU TUCIUILTHHU (BXK. ChABPKAHUETO HA YUeOHUS TUIaH), OT KOUTO Ja
Habepat 30 kpeauTa Ha ceMecThp. [ToHe 4 OT AMCHUIIIMHUATE TPsOBaA J1a ca
U3MEXIy H30MpaeMHUTEe KypcoBE OT WIBpBa rpyma. EmwH OoT mpyrute
n30paHd KypcoBe MOke Ja ObJe OT MAarkCThbPCKUTE IPOrpamu:
Teopernuna 1 MaTeMaTu4Ha (H3MKa, SIApeHa eHepreTHKa W TEXHOIOTHU
unn MemunHcka ¢usuka. OOmusaT Opod M30paHM KypcoBe 3a JBarta
ceMecThbpa He Moxe jJa € mo-manko oT 10. Tperusar cemecTbp Ha
mporpamaTa € IOCBETeH Ha M3CJIeIoBaTeNcka paboTa Mmoj PhKOBOJICTBOTO
Ha TpernojaBaTes, MOAroTOBKAaTa Ha JUIUIOMHA paboTa U yJacTie B HaydeH
cemuHap (o6mro 30 kpeaura).

M Marucrbpeka nporpama:  ®u3MKA HA APOTO
M ejieMeHTapHuTe yactunm — I1

Cpoxk Ha obyueHue: 5 ceMecTbpa
Dopma na obyueHue: penoBHA

Pwrogsooumen: nou. n-p bopucnas [1aBios
men.: 02/8161360
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Marucrppckata nporpama @Dusmka Ha SIPOTO M EIEMEHTAPHUTE
yactui — I e mperHa3HadeHa 3a CHenuaiicTy ¢ OakalaBbpCKa CTEIEH T10
CPOIIHU Ha (hU3UKATa TPUPOJTOHAYYHN U HHXKEHEPHH CIICIIMATHOCTH. Ts nMa
3a IeNT MOJArOTOBKAaTa Ha BUCOKOKBATM(DUIIMPAHN CICHUAIUCTA B 00JacTTa
Ha sapeHata (u3uka, (QU3MKAaTAa HA EIEMEHTApHUTE YacTHIU U
panuainoHHaTa (hU3UKa.



Yenosus 3a  xanouoamcmeane: Kangupatute TpsOBa Jga umar
0akajmaBbpcKa CTEIECH MO CPONHH Ha (U3UKATA MPUPOJOHAYYHH WU
WH)KEHEPHH CIICIUATHOCTH W TPOCTYIIaHW OakalaBbpCKU KypcOBE IO
¢usnyeckn mucHumInHA. [IpueMar ce KaHIUAATH 33 CYOCUOUPAHO Om
Ovpoicasama obyuenue u 6 niamena ¢gopma. llpueMbT Ha CTYICHTH 32
cyOcuaupaHo oOy4YeHHe CTaBa C TPUEMEH HM3MUT 10  (PU3HKA.
KangunmarcTBammre 3a 1uiaTeHa ¢opMa Ha OOyYeHHe ce KiacupaT II0
CpeqHHs ycreX OT JAMIIOMAaTa 3a BHCIIEe oOpa3oBaHue (YCIeXbT TpsOBa Ja
Opae He mo-HUCBK oT JloObp). [Iporpamarta 3amouyBa npe3 3UMHHS
CEMECTBP.

3aBppIIMIMTE IIporpamMara Ie MojJydaT He caMo o00pa3oBaTeIHO-
KBaIM(UKAIIMOHHA CTEMEH ,,MaruCThp™, HO W ¢ MPUIAO0OUAT 3HAYUTEITHO
MO-IIIMPOKH W Ha TO-BHCOKO HHBO 3HAHWS M YMEHHUS BBHB BaXHU B
HACTOSIIIUS MOMEHT M C TOJIeMH OBJICIIM IMEePCIEKTHBU OOJIACTH KaTo
¢usnka Ha SAAPOTO, (GHU3MKA HA CIIEMEHTAPHUTE YaCTHIHM, SAPCHU
TEXHOJIOTHH, JETEKTOpHAa (H3MKa. 3aBbpIIMINTE MporpaMara Ime ca B
ChCTOSIHUE JIa PA0OTAT ¢ AApeHO-(pHU3NYHA arapaTypa, e MoraT Jia ToJ3Bar
ChBpEMEHEH copTyep 3a KOMITIOTBPHO MOJICUpaHe, 00padoTKa U aHaJIHu3 Ha
EKCTIICPUMEHTAJHNA JIAaHHW. 3aBBPIIMIINTE OOYYECHHETO CH IO Mporpamara
MPUTEKABAT BCHYKM HEOOXOJUMH 3HAHUS M YMCHHs, 3a Ja 3aroyvHar
yCIIENIHA Kapuepa B oOnacTTa Ha (U3MKaTa Ha AAPOTO M elIeMEHTApHUTE
yactuny. [IpuaoOuTHTE 3HAHUSA U YMEHHUS 1€ MO3BOJAT HA 3aBbPIIMIIUTE
MporpaMaTa Jia ce 3aHMMAaBaT ¢ HayJdHOM3CIIeIoBaTeNcka paboTa B brirapus
/WM B 4yXOMHA. 3HAHWATA M YMCHHATA HA 3aBBPIIMIIMTE Iporpamara
AMaT ¥ TPaKTHYCH XapaKTep, KOETO Ile UM ITO3BOJM Ja CE pealn3upar
MPOECHOHATHO BbB (PHPMH M MPEINPUATHS CIICIUATA3UPAHA B 00JacTTa
Ha s/peHaTa IMPOMHUIICHOCT, B OomHUIM (KaTo MOAAphXKaTa |
HACTpPOMBAaHE Ha MEIUIIMHCKA anaparypa) Wid copTyepHaTa HHAYCTPHUSL.



Bbp3mokHa peanuzanys Ha 3aBbPLIMIATE MArucTpu: B HaydHH
MHCTUTYTH W J1a0OpaTOpHH, U3BbPIIBANIM (HYHIAMEHTAIHN H3CICIBAHUS B
obnacrTa Ha (U3MKaTa HA aTOMHOTO SIIPO U EIEMEHTApHUTE YaCTUIH; B
HAYYHH U TPHIOKHH Ja0OpaTOpPHH, U3MON3BAIIH SIPSHOPH3UIHI METOIIH:
AEILl ,Koznomyii“, pagnoXuMudHN Ja0OpaToOpuM, JAOOPaTOPUH IO
pamMaloOHHA 3allliTa W JO3UMETPUs, PaJuOCKONOTHWs, pa3paboTka Ha
MEIUIMHCKA amaparypa; B co(TyepHATa HHIYCTpUS — MOJCIHpaHe Ha
CHUCTEMH U aHAJIU3 HA JaHHHU.

Yuebnu oucyunmunu: B 3aBUCHMOCT OT IOATOTOBKaTa UM MO (pu3mKa,
OoTpazeHa B JUIJIOMATa U akaJeMHU4YHaTa CIIpaBKa, CTYJEHTHUTE MPOCTYIIBAT
Hali-Hampel KypcoBe OT OakalaBbpckaTta IporpamMa 10 (U3WKa BEB
Ousmyeckust (akynTeT Mo MpeleHKa Ha PHKOBOIMTENS HAa MarucTbpcKara
nporpama. Te3u KypcoBe ce IPOCIyIIBAT MPeIH 3al04YBaHETO HA OCHOBHHUTE
KypcoBe OT Iporpamara B pamkuTe Ha | u Il cemecTbp U ca He MMo-Majko OT
30 kpemuTa Ha ceMecThp. 3ab/DKUTENHO B TAX BIM3AT CHELUATU3UPALIH
KypcoBe B o0nacTra Ha sipeHara (u3MKa U (Qu3uKaTta Ha CICMEHTapHUTE
YaCTHIM, C HE MO-MAJIKO OT 15 KpemwTa, Mpemiarand B OakaxaBbpcKaTa
creneH Ha crienpanHocT Ousnka Ha Ousmyeckus paxynret. Lenta e 3aemHO
C TMPOCIYyIIaHWTE KypcoBe IO (DM3MYECCKU IUCIMIUIAHU, OTpa3cHH B
OakajmaBbpcKaTa JUIDIOMa, CTyJeHTUTE na Habepat 120 kpemura 10
0aKanaBbPCKA (PU3HMYECCKH AUCIUTLTHHIL

[Ipe3 Tperuss U 4YETBBPTHUSA CEMECThP HAa MarucTbpcKara IMporpama
CTYIEHTHUTE TPsIOBA J1a M3CIIYIIAT M ITOJIOKAT M3IHUTH 110 H30MpaeMu yIeOHH
JUCLMIUIMHM B pa3Mep Ha He mo-Manko oT 300 yaca Ha cemectsp (30
kpenuta). [lone 4 or w30paHWTe NUCIMIDIMHE TpsiOBa NMa ca H3MEKIY
n30MpaeMUTe KypcoBe OT IbpBa Tpyna. EMiH oT npyrute n30paHu KypcoBe
MOXe Ja ObJe OT MarucCThbPCKUTE Iporpamu TeopeTHyHa W MaTeMaTHIHa
¢u3mka, SapeHa eHepreTMka W TEXHONOrMM Wi MeaunuHcKa (usmka.
OO0mmsaT Opoit m30paHM KypcoBe 3a IiBaTa CEMECThpa HE MOXE 1a € II0-
Manko or 10. Iletwar cemecTbp Ha mporpamMara € IIOCBETEH Ha
H3CIeIoBaTeNcka padoTa 1Mo PHKOBOACTBOTO HA IPEIIOaBaTeN, yIacThue B
Hay4YeH CEMHIHAP U ITOAr0TOBKATa Ha TUIIIOMHA padota (obmmo 30 kpeauta).
M Master programme: Nuclear and particle physics — I



Duration: 3 Terms
Form of education: Full time

Programme Chair: Assoc. Prof. Ph.D. Borislav Pavlov
Tel.: (+3592) 8161 360
E-mail: pavlov@phys.uni-sofia.bg

The MSc programme Nuclear and Particle Physics — I aims to prepare
highly qualified specialists in the field of nuclear physics, particle physics,
radiation physics. After successful graduation the students will have
knowledge and skills to perform fundamental and applied scientific research,
development of experimental equipment, as well as routine measurements in
the laboratories.

The successful candidate should have a BSc degree in physics. If the
candidate does not have sufficient relevant background (at least 180 lecture
hours or 15 ECTS credits in subjects in the field of nuclear and particle
physics), he/she should attend additional courses during the MSc study.

During the first two semesters students should attend elective lecture
courses (at least 300 hours per semester, equivalent to 30 ECTS) and
successfully take exams. At least 4 of the lecture courses should be chosen
from the list of obligatory courses. One course from another MSc
programme (Theoretical and Mathematical Physics, Nuclear Energy and
Technology or Medical Physics) can be chosen as well. The total number
of courses for the first and the second semester should be at least 10. The
third semester is foreseen for research work under supervision of senior
tutors, MSc thesis preparation and participation in scientific seminars (30
ECTS in total).

The working language is English.

Every lecture course ends with an exam to evaluate the knowledge.
The form of the exam is specific for the given course and is described in
the annotation of the course. The MSc study finishes with a MSc thesis
defense which gives 15 ECTS. The defenses are scheduled twice per year —
in the period February-March and June-July.



The highest quality of education is ensured by a multimedia center and
two libraries as well as several laboratories: Particle Physics Laboratory,
GRID Technology and Particle Physics Laboratory, Experimental Nuclear
Physics Laboratory, Nuclear Electronics Laboratory, Laboratory for
Computer Simulations of Physical Processes, Dosimetry and Radiation
Protection =~ Laboratory, = Educational = Biophysical  Laboratory,
Biomembranes, Biosensors and Biophysics of the Biomembranes
Laboratory.

Tutors are involved in research in the field of: particle physics, nuclear
physics, radioecology, natural radioactivity and metrology of ionizing
radiation, simulation of physical processes.

The graduates in Nuclear and Particle Physics can find further
realization in:

« scientific institutes and laboratories for fundamental research in the
field of nuclear and particle physics;

* scientific and applied laboratories which use nuclear methods and
technologies; nuclear power plants; radiochemical laboratories;
laboratories for dosimetry, radiation protection and radioecology;
laboratories for medical equipment R&D.

e Our MSc students have already found jobs and have a successful
career at:

* JINR (Joint Institute for Nuclear Research) — international research
center situated in Dubna (Russia)

* CERN (European Organization for Nuclear Research), situated near
Geneva on the Swiss-French border

* USA: Fermi National Accelerator Laboratory (Fermilab); University
of Chicago, Northwestern University (Evanston), University of Cincinnati,
Cornell University, Johns Hopkins University

* Germany — Darmstadt (GSI), University of Mainz, DESY-Zeuthen,
Berlin, Hamburg (HERA)

¢ United Kingdom (UK) — University of Manchester, University of
Bristol

« [taly, The Netherlands, France, Switzerland — University of Geneva



* Founder and owner of Yantel enterprise (USA) for electronics for
cosmic research is a colleague of ours. He has helped us in the
development and modernization of our Nuclear Electronics Laboratory.

The above list of research centres, universities, enterprises, etc.
represents just a part of the institutions at which we have partners and we
are collaborating with. The MSc students have the opportunity to work in
these centres and to gain experience and qualification there.

The Master‘s program starts in the winter semester (state-subsidized
training and paid training). Applicants for paid form of study are classified
without an examination, with the average success of the higher education
diploma (the success must be no less than good). Students applying for
state-subsidy should pass an entrance examination in physics. The exam is
the same as the one for the MSc program tought in Bulgarian.

MMaster programme: Nuclear and particle physics — IT

Duration: 5 Terms
Form of education: Full time

Programme Chair: Assoc. Prof. Ph.D. Borislav Pavlov
Tel.: (+3592) 8161 360
E-mail:pavlov@phys.uni-sofia.bg

The Master of Science program in Nuclear and Particle Physics — II is
foreseen for specialists with Bachelor degree in physics and knowledge in
nuclear and particle physics (according to the academical record). The aim
of the program is to prepare highly qualified specialists in the field of
nuclear, particle and radiation physics.



Depending of their previous knowledge in physics (testified by diploma
or academical record) and after a decision of the Head of the Master
program, the students should attend some of the courses from the Bachelor
program in physics at the Faculty of Physics. These courses are not less than
375 hours (30 credits) and should be attended during first and second
semester of the program and before the basic courses of the program. At
least 180 hours (15 credits) are specializing courses in the field of Nuclear
and particle physics from the Bachelor program. The goal is to accumulate in
total 1350 hours (120 credits) from the physical courses of the previous BSc
education and the attended physical courses from the Bachelor program at
the Faculty of physics.

During the MSc program third and fourth semester, the students
should listen to courses and to take exams on eligible subjects (see the
content of the study plan) corresponding to at least 300 hours per semester
(30 credits per semester). An advantage of the MSc program in Nuclear
and Particle Physics is that during third and fourth semester there are no
mandatory courses and all the courses are eligible. The education is
performed mainly by tutors from Atomic Physics Department of the
Faculty of Physics. At least 4 subjects among the eligible subjects should
be from group one. One of the eligible courses could be a course from one
of the following MSc programs: Theoretical and mathematical physics,
Nuclear energetics and nuclear technology or Medical physics. The total
number of the courses, selected by the student, for the two semesters
should be at less 10. The fifth semester is dedicated to research work
(under the supervision of a tutor), writing of a diploma thesis and
participation in scientific seminars (30 credits in total).

The working language is English.

Every lecture course ends with an exam to evaluate the knowledge.
The form of the exam is specific for the given course and is described in
the annotation of the course. The MSc study finishes with a MSc thesis
defense which gives 15 ECTS. The defenses are scheduled twice per year —
in the period February-March and June-July.



The highest quality of education is ensured by a multimedia center and
two libraries as well as several laboratories: Particle Physics Laboratory,
GRID Technology and Particle Physics Laboratory, Experimental Nuclear
Physics Laboratory, Nuclear Electronics Laboratory, Laboratory for
Computer Simulations of Physical Processes, Dosimetry and Radiation
Protection =~ Laboratory, = Educational = Biophysical  Laboratory,
Biomembranes, Biosensors and Biophysics of the Biomembranes
Laboratory.

Tutors are involved in research in the field of: particle physics, nuclear
physics, radioecology, natural radioactivity and metrology of ionizing
radiation, simulation of physical processes.

The graduates in Nuclear and Particle Physics can find further
realization in:

« scientific institutes and laboratories for fundamental research in the
field of nuclear and particle physics;

* scientific and applied laboratories which use nuclear methods and
technologies; nuclear power plants; radiochemical laboratories;
laboratories for dosimetry, radiation protection and radioecology;
laboratories for medical equipment R&D.

The program starts in the winter semester. Candidates for state-
subsidized training and in paid form are accepted. Applicants for paid
form of study are classified without an examination, with the average
success of the higher education diploma (the success must be no less than
good). Students applying for state-subsidy should pass an entrance
examination in physics. The exam is the same as the one for the MSc
program tought in Bulgarian.

* Our MSc students have already found jobs and have a successful
career at:

* JINR (Joint Institute for Nuclear Research) — international research
center situated in Dubna (Russia)

* CERN (European Organization for Nuclear Research), situated near
Geneva on the Swiss-French border

* USA: Fermi National Accelerator Laboratory (Fermilab); University
of Chicago, Northwestern University (Evanston), University of Cincinnati,



Cornell University, Johns Hopkins University

* Germany — Darmstadt (GSI), University of Mainz, DESY-Zeuthen,
Berlin, Hamburg (HERA)

* United Kingdom (UK) — University of Manchester, University of
Bristol

« Italy, The Netherlands, France, Switzerland — University of Geneva

* Founder and owner of Yantel enterprise (USA) for electronics for
cosmic research is a colleague of ours. He has helped us in the
development and modernization of our Nuclear Electronics Laboratory.

The above list of research centres, universities, enterprises, etc.
represents just a part of the institutions at which we have partners and we
are collaborating with. The MSc students have the opportunity to work in
these centres and to gain experience and qualification there.

M Marucrbpeka nporpama:  IliaasMeHu TEXHOJIOTHH U
TEPMOSIIPEH CHHTE3

Cpoxk Ha obyuenue: 3 cemecTbpa
Dopma Ha obyuenue: peIOBHA
Hauano: 3uMeH cemecTbp

Pvrosooumen: nou. n-p Xusko KucboBcku
men.: 02/8161649; 0878879088
e-mail: kissov(@phys.uni-sofia.bg

Bam)pmmmTe Tasu IporpamMa MojydaBaT HUILJIOMA 3a MAaruCTtbp IIO
crnenuaiHocT [1ma3MeHn TEXHONOTHH 1 TCPMOAAPEH CHUHTES.



Ycnosus 3a kanouoamemesane: B mporpamara morat aa ce o0ydaBaT
CTYACHTH,  3aBBPIIMIM OakalaBbpCcKa CTENEH M0 (U3MKA, XHUMHUS,
OWOJIOTHs, MaTeMaTHKa M WH(POPMATHKA HIIM WHKCHEPHU CIIEIHATHOCTH.
[Ipuemar ce KaHAUAATH 3a cy6CcUOUpano obyuenue u 6 niamena gopma.
KanmuaarcTBamuTe 3a MecTa, cyOcudupanu om O0wpicaeama, ToNarat
nmpHeMeH M3nUT Mo (u3uka. KaHaumaTtcTBamuTe 3a niamena gopma Ha
obyuenue ce Kiacupar 0e3 HM3IHT, N0 CPEeIHHUS YCIeX OT JWIUIOMAaTa 3a
BHcIIe o0pazoBanue (YCIEXbT TpsAOBa mga ObJe He MO-HUCHK OT JJ0OBp).
[Iporpamata 3arouBa npe3 3uUMHUS ceEMeCmbp.

OcHOBHa IIeJT Ha 00YYEHHETO 3a 00pa3oBaTETHO-KBATU(PHUKAIIMOHHATA
CTEMEH ,,MarucThp Mo I[lmasMeHH TEXHOJOTMU M TEPMOSIPEH CHHTE3 €
MOJITOTOBKATa Ha BUCOKO KBAM(DUIIUPAHHU CIICIHATUCTH B JBa MOIyIa A)
,Hllmasmenn texnonoruu* u b) ,, Tepmosinpen cunrte3. JIBata momyna
3armoyBaT ¢ oOIla IMOArOTOBKA, KOSATO € IOCBETEHa Ha H3y4yaBaHE Ha
¢u3MKa Ha IJ1a3MaTa, Ha M3M0JI3BaHaTa BaKyyMHA TEXHHKA, HA METOIUTE
3a Ch371aBaHE Ha IIa3Ma M ONpeJeNiTHEe Ha IIa3MEHHUTE TapaMeTpH.

Ilenra Ha oOOy4YeHHETO € CTYACHTUTE OT MoAyd ,Ilnasmenu
TEXHOJNIOTHU Ja TONydYaT 3aabJIOOYEHH 3HAHUS 10 Tra3opas3psaHu
MJIa3MEHH U3TOYHUIIM, €KCIUIOATAIUSA ¥ MPHIOKEHUETO UM B CKOJIOTHSITA,
MeMIIMHATA, HHAYCTPHUATA, KAKTO U IIPH OTJAraHeTo Ha IJIaHaApHU U HaHO-
CTPYKTYpH 32 MHUKPOCICKTPOHHMKATa. [IpakTHyeckuTe 3aHsATHS Ce
MPOBEXKJIAT B MOJIEPHO 0OOPYABaHM JTAOOPATOPUH, KATO CTYJCHTUTE UMAT
BB3MOXKHOCT Ja C€ BKJIIOYAT W B HAaydyHO-WU3CJIeqoBaTelckara pabora.
CrynmeHTuTe OT MOAYN ,,TepMosapeH CHHTE3" TMOJlydaBaT 3HAHUSA B
obmactta Ha  (u3MKaTa HAa  BHCOKOTEMIIEpaTypHaTa  IUIa3Ma,
KOHCTPYKIIMMTE HA TEPMOSIPEHUTE PEAKTOPH M TAxXHAaTa Oe30MacHOCT,
MO3BOJISABAIlA WM YCICIIHA peau3allds B MEXKIYHAPOIHH TMPOECKTH M
OpraHH3aluy.



Crynenture-maructpiu 1no IlnasmMeHn TEXHONOTMH M TEpMOSAIPEH
CHHTE3 MMAaT O0Ila MOATOTOBKA Ipe3 IIbPBUS CEMECThD HAa OOYYCHHETO,
BKJIIOYBAIIA JUCIMIUIMHATE MO (U3MKa Ha IJla3MaTa M OCHOBM Ha
eJIEKTPOAMHAMUKA Ha IUla3Mara, B KOUTO H3y4yaBaT MapaMeTpuTe
XapaKTepU3Upally Ma3MaTa, OCHOBOMONArallluTe NPUHLIUITN U TIPOLIECH B
MJa3MeHa cpeia U HeHHOTO B3aUMOJICHICTBUE € eNIEKTPOMAarHuTHH TOJIeTa.
[MogroroBkara BKIIOYBA ¥ IUCHUILIMHK 32 OOYYEHHE IO BaKyyMHa
TEeXHHKA, WU3IMOJI3BaHa B YCTPOMCTBaTa C HHUCKO- U BHCOKOTEMIIEpaTypHa
mja3Ma M OCHOBHUTE JMAarHOCTMYHH METOAM 3a ONpeiessHe Ha
MJIa3MEHNUTE TTapaMeTpH.

B MonynHoTro 0oOydeHue ce JaBa BB3MOXKHOCT 3a CIIEHUAIM3MpaHa
MOJTOTOBKA CHC 3aJBJDKUTEIHU U M30MpacMu TUCHUILINHA CHOTBETHO B
obllacTTa Ha IDIa3MEHUTE TEXHONOTMH WM TEPMOSIpEHUs cuHTe3. B
I'BPBUAT MOJYJN C€ U3y4yaBaT MOCIEN0BATEIHO IJIa3MEHUTE U3TOYHUIM Ha
OCHOBaTa Ha TIIOCTOSIHHOTOKOBH, BHMCOKOYECTOTHHM W MHUKPOBBIHOBU
pa3psad, TEXHHUTE CHENH(DHYHN ENEKTPHYECKH CXEMH M YCTPOMCTBO U
MOJICTTMPAaHEeTO Ha IUlA3MaTa B Te3W U3TOUHWIM. V3Oupaemurte
JUCHUIUIMHA Ca TOCBETEHH H3LAJIO Ha MPUJIOKEHHATa Ha IUla3Mara B
€KOJIOTUATa, MEAMLMHATA, MHIYCTpUATA M OTIAraHeTO Ha IUIAHAPHU U
HaHO- CTPYKTYPH 332 MUKPOEJIEKTPOHHKATA.

3a ycmemrHa peanu3alus B 00JacTTa HAa TEPMOSIPEHHUS CHHTE3,
CTYJEHTUTE OT MOAYH ,, TepMosApeH CHUHTE3" HaTpymBaT IOMBIHUTEIHU
TEOPETUYHU 3HAHUS U MpaKTUYeCKa MOATOTOBKA Ipe3 BTOPUSA U TPETHUS
CEeMECTBp Ha TAXHOTO oO0yueHre. OCHOBHHUTE AWCIMIUINHU B OOYUCHHETO
UM Cca CBBpP3aHM C BHJIOBETE TEPMOSAIPEHU DPEAKTOPH, HAarpsBaHETO Ha
TepMoOsiipeHaTa Iula3Ma M MOJAENMpaHe Ha  IPOLECUTEe  BbB
BHCOKOTEMIIEpaTypHa IuiasMa. V30mpaeMuTe MUCHIUILTIHA BBHB BTOPHUS
MOIYJ UM JaBaT JIONBJIHWUTCTHA 3HAHWS 110 HEYTPOHHA (PHU3MKa,
B3aMMOJCHCTBUETO Ha IUIa3MaTa CbC CTEHUTE M 0Oe30MacHOCT Ha
TEPMOSIIPEHUTE PEAKTOPHU, COHJIOBM M CHEKTPOCKOIICKM METOAM 3a
JIMarHOCTUKA Ha IJIa3MaTa, KaKTO U Bb3MOKHOCT Ja Pa3LIMpPsT TO3HAHUATA
CH TI0 IpOrpaMHUpaHe ¢ Orjie]l Ha MOJENHpaHe Ha Iuia3Mara.



3aBBPUIMINTE CIICUATTHOCTTA MATMCTPU Ca IOArOTBEHH Jda ce
peanu3upar KaTo: KOHCTPYKTOPH, MPOCKTAHTH WM CICIHATHCTH 10
MOJUIPBKKA M CEpPBH3 HA YCTpPOMCTBA B 00JacTTa Ha CHBPEMCHHHTE
TUTa3MEHHUTE TEXHONIOTHH, CIICIIMAIMCTH [0 U3MEpBaHe Ha MapaMeTPUTe Ha
HUCKOTEMIIEpaTypHa IUia3Ma W MOJCNMpaHe Ha TWPOIECUTE B Hes;
CICNUANMCTA MO W3CIEABaHE, W3MEpBaHE W  MOICTUpaHe Ha
BHCOKOTEMIICpaTypHa IUIa3Ma; MOAAPHKKAa HAa MOIYIH W YCTPOMCTBa
W3MON3BAaHH B YCTAHOBKUTE HA TEPMOSIPEH CHUHTE3; CICIIHATIHCTH,
eKCIIepPTH, KOHCYJITAHTH B JbP)KaBHH M YacTHH (pUpMHU, OOIIECTBEHU
WHCTUTYIIMH W TBPrOBCKU JPYKECTBA CBBP3aHH C IIPHIATAHETO Ha
IUTa3MEHH TEXHOJNOTHH, HAYYIHO-TIPEIONABATEICKH ¥ H3CICIOBATEICKH
kanpu BsB BY3, kakto 1 1a 6b1at odyuaBanu B OHC ,,mokTop*.

OOy4eHHeTO ce OCBIIECTBABA OCHOBHO OT €KHUII OT IPEIoNaBaTeIH OT
katenpa Pammopmsnka u enexkTpoHuka, ONTHKa M CHEKTPOCKOIUS
®du3rka Ha TBBPIOTO TAIO M MUKpOENeKTpoHHKata. CTyJeHTUTE HMat
BB3MOXKHOCT 3a IPaKTUKa He camMo B Bearapus, HO u B Instituto Superior
Technico (IST-Lisbon, Portugal), bepro (Uexus) u npyrd yHUBEPCHTETH
paboTeny B Ta3u TeMaTHKA.

M Marucrbpeka nporpama:  Plasma Technology
and Thermo- nuclear Fusion

Duration: 3 Terms
Form of Education: Full time
Start: Winter semester

Programme Chair: Assoc. Prof. Dr. Zhivko Kissovski
Tel.: (+359) 2 8161649; (+359) 878879088
E-mail: kissov@phys.uni-sofia.bg

Graduates of this program receive a master‘s degree in ,,Plasma Tech-
nology and Thermonuclear Fusion”.



Admission requirements

The program is open to Bulgarian/EU citizens of countries from the
European Union (EU) as well as to citizens of countries outside the EU.
The EU and Bulgarian citizens are admitted according to the general rules
of the Sofia University “St. Kliment Ohridski” available at:
https://www.uni-
sofia.bg/index.php/eng/admission/international students/application_proce
dure/applicants_from eu member_countries

The candidates from non-EU member countries have to comply with
the general rules for admission in the Sofia University “St.
KlimentOhridski” as foreign students:

(https://www.unisofia.bg/index.php/eng/admission/international _stude
nts/application_procedure/applicants from non_eu member countries)

The working language is English and Level B2 is recommended.

1. Educational goals

This programme is intended for specialists with Bachelor’s degree in
Physics, Chemistry, Biology, Mathematics and Informatics or Engineering
Sciences. The main goal of programme is to train highly qualified
specialists. It offers education in two modules: 1) “Plasma Technologies”
and 2) “Thermonuclear Fusion”. The two modules have a basic training in
the areas of plasma physics, vacuum technique, plasma generation methods
and determination of plasma parameters.The objective of the training of
the students from module “Plasma technologies” is to gain in-depth
knowledge of the gas discharge plasma sources, theirexploitation and
application in the ecology, medicine, industry, as well as the deposition of
planar and nano-structures for microelectronics. Practical exersises are held
in modernly equipped laboratories and students have the opportunity to
participate in the research work. The students following the module
“Thermonuclear Fusion” will acquire knowledge in the field of high
temperature plasma physics, fusion reactors and their safety. This
education provides opportunities for successful realization in international
scientific projects and organizations.



2. Training (theoretical and special training)

The students will have common training during the first term of their
course. The common disciplines are “Plasma Physics” and “Fundamentals
of plasma electrodynamics”, which cover fundamental principles and
processes in plasma and plasma-field interaction. Additional basic courses
are devoted to vacuum technique and plasma diagnostics of low and high
temperature plasmas.

The programme structure and specifically the training in two modules
provides the opportunity for specialized preparation with compulsory and
optional coursesin the field of the plasma technology or thermonuclear
fusion, respectively. In the module “Plasma Technologies” various types
of gas discharges like DC plasma sources, high frequency and microwave
discharges are studied within the compulsory courses. Attention is drawn
to both the plasma simulations and the practical implementation of these
sources, including their specific electrical circuits and design. The
optional courses are devoted to the plasma applications in the ecology,
medicine, industry and the deposition of planar and nano-structures for
the microelectronics.

In the module ”Thermonuclear fusion”, the students acquire additional
theoretical and practical knowledge during the second and third terms of
their training which are prerequisites for successful realization in the field of
thermonuclear fusion. The compulsory disciplines are related with fusion
reactors, fusion plasma heating and numerical modelingfor high-temperature
plasma.The optional courses in this module complement student’s
knowledge in area of the neutron physics,interaction of fusion plasmas with
walls, fusion reactors safety, probe and spectroscopic methods for plasma
diagnostics.

3. Purpose of the specialist
Graduate students from the programme”Plasma Technologies and
Thermonuclear Fusion” are trained to perform the following activities:
— to perform design, technological and research activities in the field of
plasma technology or fusion.
— to participate in the construction, installation and adjustment of



technological devices based on plasma systems used in the ecology,
medicine, industry, microelectronics, etc.;

to participate in the construction, installation and adjustment of
modules, which are parts of thermonuclear systems and to investigate
the plasma processes in a thermonuclear plasma by computer
modeling;

to be able to creatively apply the global achievements in the field of
plasma technology and fusion;

to manage and control modern plasma technology devices;

to organize, manage and control activities related to the operation,
diagnostics and maintenance of plasma devices.

4. Requirements to the acquired competencesof the specialists
The Master of Science in “Plasma Technologies” and Master of

Science in “Thermonuclear Fusion® should have scientific, theoretical and
specialized training, which includes respectively:

theoretical and practical knowledge related with the plasma sources
and their diagnostics as well as their technological applications.
theoretical and practical skills in thefield of plasma physics; devices
and components of thermonuclear fusions systems and plasma
modeling;

5.Employment opportunities
Masters graduates will be able to work as:

constructors, maintenance and service specialists in the field of modern
plasma technology;

specialists in low-temperature plasma physics (modeling, experimental
measurements of plasma parameters);

specialists in high-temperature plasma physics (modeling, experimental
measurements of plasma parameters);

specialists in maintenance of modules and devices used in fusion
systems;

specialists, experts, consultants in companies and in public or private
institutions related to the application of plasma technologies;



— research and teaching staff at universities and research institutes.
Graduate students will have the possibility to apply for doctorate in the
field of plasma physics.

The training is mainly performed by a team of lecturers from the De-
partment of Radiophysics and Electronics, Optics and Spectroscopy, Solid
State Physics and Microelectronics. Students have the opportunity to prac-
tice not only in Bulgaria, but also in the Instituto Superior Technico (IST-
Lisbon, Portugal), Brno (Czech Republic) and other universities working
in this field.

CIIEHUAJTHOCT MEJUIIMHCKA ®U3UKA

M Marucrbpcka nporpama: Meauuuncka Gpuznka

Cpok Ha obyuenue: 3/4 ceMecTbpa
Dopma Ha obyuenue: peioBHA

Pvrosooumen: mpod. nd3u Joobpomup Ipecusaor
men.: 02/8161 268
e-mail: pressyan@phys.uni-sofia.bg



Marucrbpckata mnporpama MenunuHcka ¢HU3MKa CbC CpPOK Ha
obyuenue 3 cemecmuvpa € IpeTHa3HAYCHA 38 CIICHUAIICTH ChC 3aBBPIICHA
0akajmaBbpcKa CTENEH MO (U3UKA, ChC CHCHUATHOCT IO MEIUITMHCKA
¢u3nKa, CHIIIACHO MpEICTaBeHATA aKaJeMUYHa chpaBka. Ts uMma 3a men
MOJrOTOBKAaTa HAa BUCOKOKBATH(UIMPAHU CICIUATUCTH B 00JAcTTa Ha
MenunuHcKaTa ¢usnka. [Ipe3 obmo Tpute cemecTbpa Ha OOYUCHHETO CH,
Hapel ChC 3aTbJDKUTCTHATE KypCOBE, CTYICHTUTE TpsiOBa jJa U3ydar
n30MpaeMu KypcoBe H Ja MOJOKAT U3MUTUTE IO TAX, Taka 4e Ja crdepat
HEOOXOIMMHUS MIHHAMYM OT KPEIHUTH 32 CHOTBETHHS CEMECTBP, ChIIIACHO
yueOHus miaH. CTyIeHTHTe Morar Ja n30epar 1o JBa CIICIHATH3HPAITH
Kypca OT yueOHuTe 1aHoBe Ha Dusmueckus QakynTer, MPH ChIIacyBaHe
C pBKOBOAWTENS Ha JHWIDIOMHAaTa pabdora W C OHOOPEHUETO OT
PBKOBOAMTENIA HAa Marucrbpckarta mporpama. [Ipe3 TpeTus cemecTsp ce
MOJTOTBSl JHIUIOMHaTa paborta. Ta3sm nelHOCT ce cumTa W 3a ydeOHa
MIPAaKTHKA B CbOTBETHOTO 3BEHOTO.

Maructppckara mporpama MenunuHCKa (U3HKa ChC CPOK Ha
obydeHue 4 cemecmuvpa € IpeTHa3HAYCHA 32 CIICIHAIICTH ChC 3aBBPIICHA
OakajaBbpcKa cTemeH mo (u3uka, 0e3 Crenuanu3ays 1Mo METUIIMHCKA
¢u3nKa, CHIIIACHO MpEACTaBeHATa aKaJeMWYHa chpaBka. Ts uMma 3a men
MOJrOTOBKAaTa HAa BHCOKOKBATH(UIMPAHW CIEIUATUCTH B 00JacTTa Ha
MeIuIUHCKaTa Gu3nka. [Ipe3 mppBUTE [Ba ceMecThpa Ha OOYICHHUETO CH,
CTYJEHTUTE C€ 3all03HaBaT U C OCHOBHUTE JOMBJIHUTENHH TUCLMILIMHH,
HEOOXOAMMH 3a YCBOsSBaHE Ha Marepuana. I[Ipe3 oOmo derupure
CEMeCTbpa, Hapell ChC 3aIbJDKUTEIHUTE KYpPCOBE, CTYINEHTUTE TpsOBa jaa
u3y4yaT H30MpaeMH KypcoBE M JIa MOJOXKAT M3MHUTUTE IO TAX, Taka 4e JIa
cp0epaT HEOOXOIUMHS MHHHUMYM OT KPEIUTH 33 CHOTBETHHS CEMECTHD,
chritacHO yueOHus IuiaH. CrymeHTUTe Morat na usbepar a0 [IBa
CIeNUAN3UpAIIN Kypca OoT yaeOHuTe m1aHnoBe Ha Dusudeckus Gaxynrer,
IpUd ChIVIACYBaHE C pPHKOBOAMTENS Ha IUIUIOMHaTta pabora u C
OOOPEHNETO OT pPHKOBOIWTENS HAa Marucrbpckara mporpama. Ilpes
YETBBPTUS CEMECTHP C€ MOJArOTBS AMUIJIOMHATa pabora. Ta3u aelHoOCT ce
CYHTA M 32 yueOHa MPAKTHKA B CHOTBETHOTO 3BEHOTO.



Ycnosus 3a kamouoamcmeane: B MarmcrbpckaTa mporpama  ce
npueMaT KaHAWAATH 3a CyOcuoupano obOyyeuue u 8 niamena ghopma.
KangupmarcTBammre 3a MecTa, CyOCHAMpaHH OT JbpXKapara, Iojaratr
MpUEMEH H3MUT M0 Gu3uka BB Ou3ndeckus GaKyinTeT WU 110 XUMHUS BbB
daxynrera mo xumus U papmanusl. Kanauaarcrammure 3a iaTteHa popma
Ha 00yYeHHEe ce KIacupar 0e3 M3IUT, [0 CPETHHS YCIeX OT AUIIOMATa 3a
BHcIIe o0pazoBanue (YCIEXbT TpsAOBa Aa ObJe HE MO-HUCHK OT JJ0OBp).
[Iporpamata 3amouBa mpe3 3UMHUSL CEMECTIBD.

JunnomMupaHuTe MarucTpu IO MENUIMHCKA (H3MKa MOrat na ce
peanm3upar KaTo CHEIHAINCTH B MEIUIIMHCKH WHCTUTYTH, OONHHIM H
nmabopaTtopuu, 3IpaBHA IICHTPOBE, B METPOJOTUYHH HHCTUTYTH,
uHcTUTyTHTe Ha BAH; B pamuonoruvHu IICHTpPOBE W J1a0OpaToOpHH,
PamTMOXHMUYHH J1a00paTOpHH, JTab0OpaTOPUU MO paJHalidoHHA 3alluTa M
JO3UMETPHS, B XUTHCHHO-CTTU AEMHUOJIOT HIHH WHCIICKIIHH,
PaIUOCKONIOTHYHA JTa00paTOPUU M MHCIEKIIMUTE 10 OXPaHa Ha OKOJHATA
cpena, pa3paboTKa Ha MENWIIMHCKA amapaTtypa. ToBa ca CIEIHAaIHCTH,
3all03HATH CHC CHBPEMEHHHTE METOOM U TEXHOJOTHH Ha (H3MKATa U
nHpOpPMATHKATa B MEIUIUHCKUTE W3CICABAHUS U KIMHAYHATA TPaKTHKa,
mpuwiaramy  WH(GOPMAIMOHHM TEXHOIOTMH TpH  00paboTBaHETO Ha
MeIUIMHCKaTa wuH(popManus, o0pabOTBAaHETO W pa3MO3HABAHETO Ha
n300paKEeHUATa B MEAUIIMHCKATA THATHOCTHKA.

MenunuHCcKaTa (U3MKa € MHOTO IPECTHIKHA M ThpceHa mpodecus B
memust cBat. C ocoOeHo OBp3W TEMIIOBE HapacTBa THPCEHETO U
peanm3anuaTa Ha TakuBa crerpanuctd B CALLl, 3anangna EBpona u apyru
WKOHOMHYECKH Pa3BHTH CTpaHH. Ta3um mpodecus cuHTe3mpa B cebe cu
3HAHHS OT BCUYKH MPUPOTHH HAYKH MTOPATH H3KITIOUUTENHATA CIOKHOCT U
MHOrOOOpa3HOCT Ha IPOLECHTE B JKUBHUS OpPraHU3bM. MHOrO Hamm
BB3MUTAHUINN ca JoKTopaHTd U wm3cienoBatean B CAIll, Kanana,
I'epmanms, ABcrpus, IllBermus m np. crpaHu mo cBera. Beska rommna
CTYACHTH W HOKTOPAHTH YJacTBAaT B KypCOBETE 3a BUCIIA KBaJU(UKAIIHS
Ha European School of Medical Physics B IlIBetinapus u @panuus, KbAETO
ce oOydJaBaT WM MONydYaBaT KBATHM(HUKAIMK [0 HAK-HOBU BUCOKH (PH3MYHU
TEXHOJOTUU B MEAWIIIHATA.



CIIEHUAJTHOCT ACTPO®U3UKA, METEOPOJIOI'US
N TEO®U3UKA

M Marucrbpcka nporpama: ACTpOHOMHESI U aCTPOGU3HKA

Cpoxk Ha obyuenue: 3 ceMecTbpa
Dopma Ha obyuenue: pernoBHa

Pvrosooumen: nou. n-p Tonop Bemuen
men.: 02/8161 414
e-mail: eirene@phys.uni-sofia.bg

Maructbpckata mporpamMa  ACTPOHOMHS W acTpou3Mka ¥Ma
Crienpanm3upanl xapakrep. Ts JaBa 3aJbI00YCHU 3HAHHS M MPAKTHICCKU
YMEHHUS, KOWTO OOXBallaT OCHOBHUTE HAIpaBICHWS Ha CHhBpPEMEHHATA
actpopm3uka u actpoHomus. [lporpamara 1maBa BB3MOXKHOCT Ha
3aBBPIIMIIATE MArucTpu Ja padoTAT KaTro CIeNHATUCTd (pusumu U
acTpo(H3UIM BHB BUCIIATE YUIIIAINA, HAYIHO-H3CIICA0BATEICKH HHCTHTYTH,
HEHTPOBE IO KOCMHYECKH H3CIICIBAHUS  ACTPOHOMHUYECKH 00CEPBATOPUH U
mianerapuymu. OCBEeH ToBa Te€ MOraT Ja C€ peamu3upaT Karto
npo)eCHOHATHN KOMYHHUKATOPM HAa HAyKaTa B IICYaTHH W EICKTPOHHH
MU, MY3eHHH 1 M3JI0KOCHN [IEHTPOBE, BHCOKOTEXHOJIOTMIHI KOMITAHHH,
HIIO, ofyuntemau mneHTpoBe. ChINO Taka Te OWXa MOIIM Ja 3allOYHAT
paboTa KaTo HAYYHH €KCIEePTH, KOHCYATAHTH W MEHUDKBPU B JbPKABHH
CTPYKTYpH KaTO MHHHCTEPCTBa, OONIMHM W T.H.; Karo KOHCYJITaHTH B
pasmmuan HIIO; B Om3Heca KaTo YYacTHUIIM WM PHKOBOIMTEIH HA
BHUCOKOTEXHOJIOTHYHH TPOCKTH. CIEHaTUCTH-MATUCTPH 0 aCTPOHOMHUS U
actpopu3WKa C€ TBHPCIAT B Uy)KOWHA, KBICTO BEYEC HMMAaT pEaTH3aIlHs
3HaunTeIeH Opol BB3MWTAHUIM Ha Karempa AcCTpoHOMUS pu Dr3udeckus
¢axynrer Ha CY.

Yenosus 3a kanouoamemeane: B mporpamara mMorat ga ce o0ydaBaT
muma ¢ o0pa3oBaTeHO-KBAIM(HUKAIIMOHHA CTEleH ,,0aKalaBbp’ MU



,»MarucTep MO HAKOS OT CICIMATHOCTUTE Ha MNPOPECHOHATHOTO
HampaBieHue ,,OU3ndeckn HAYKH® WIH 10 WHXKEHEPHO-TEXHUYECKU
CICNUATHOCTH OT HAIlpaBlCHUE ,, TeXHUYECKH HAYKH, KAKTO W JIHWIA C
OKC OakamaBbp/MarucTbp ChC CICAIUILIOMHA KBANIA(pHUKANUSA 32
MOJTy4aBaHEe HA YYUTEICKA MPABOCIIOCOOHOCT MO (M3UKA, MPHIOOUTA BHB
Owusnueckus pakynrer Ha CY.

[Ipuemar ce kaHAWAATH 3a CybcuOupano obyueHnue u 6 NiAmMeHd
¢opma. KaHnunmatcTBammre 3a MecTa, CyOCHAMpaHW OT Ibp)KaBaTa,
mojaraT TpUeMEH M3MUT o ¢usmka. KanmumaTcTBamuTe 3a IDIaTeHA
¢dopmMa Ha oOydeHHE ce KiacupaT 0e3 HW3IMUT, 10 CPEOHUs yCIeX OT
TUIIIOMATa 3a BUCIIE 00pa3oBaHue (YCIeXbT TpIOBa Ja Obje HEe TMO-HUCHK
ot J1o0wp).

OOy4YeHHETO € ¢ TPOIBIDKUTETHOCT OT mpU ceMecnbpd W 3aIouBa
Tpe3 3uMHUs ceMecmbp Ha BCsAKa ydeOHAa ToAWHA. YUeOHUAT IUIaH €
nmulepalieH ¥ ChIbpXKa H3IUI0 W300pHU AUCIUIDIMHU. M3KimodeHue e
SIUHCTBEHO 3aJBJDKUTENHATA ACTPOHOMHYECKA MPAKTHUKA TIPEe3 BTOPHS
cemectbp (75 waca, 5 kpeauTa). 3a CTyIEHTHUTE, KOMUTO B NPEIXOIHUTE
CTETICHH Ha 00pa3oBaHUETO cH (0akaiaBbp/MAarucTbp) HE ca CIYIIAIH
kypcopere OOma AcrtpoHomus, OO6ma AcTtpodusuka u 3Be3aHA
Actpoduzuka (WIH KypcoBe ChbC CXOIHO ChABPIKAHKE), TE3U TPH Kypca OT
OakanmapppckaTa cremmanmHocT AMIT ca  3agpIDKUTETHH 332 TAX.
Bw3moxkHOCTTA 32 CBOOOIEH U300p HA HAOOp OT CIEIUATH3UPAHU
ACTPOHOMHYECKH KypCOBE JaBa BB3MOXKHOCT Ha CTYJCHTUTE Ja HaBIA3aT
00CTOHO B UWHTEpecyBamiata TI'M TeMaTHKa OT MpoQecHOHATHATA
ACTPOHOMHUS U acTpoH3HKa.

Crynentute u3bupat ot 23 m3bopHU Kypca. [Ipe3 mppBus ceMecThp €
3abJDKUTETHO CHOUPAaHETO Ha Ha0Op OT KypcoBe OT MporpaMara, HOCEIIn
none 30 xpeaurta, mpe3 BTOpuUAT 25 (+ 5 KpenuTa 3aqbIDKUATENHA
AcTtpoHOMUYECKa MTPaKTUKa) U MoHe 15 kpeauta (+ 15 kpeaura quioMHa
paboTa) mpe3 TPETUs CEMECThD.

OOydeHHETO 3aBBpIIBA CBhC 3al[UTa HA MAaruCThpCKa AUIUIOMHA
pabora. Ts ce BB37mara OT HaydeH PHKOBOIWTEN HAaW-KbCHO B Kpas Ha
BTOpHs ceMecThp. CIIHCHK ¢ TEMH Ce TIpe/ara mpe3 BTOPHS CEMECTBP U ce
0700psiBa OT PHKOBOAWTENS Ha MarucThpckaTa mporpama. [loaroroBkara



HAa MAaruCThpCKa JUIUIOMHA paboTa Cce€ OCUTYpsBa IapalieliHo C
ayJUTOPHOTO OOy4YeHHe Ipe3 TpeTus cemectbp. JumnomHute padortu
3anbipkuTenHo ce opopmar Ha LATEX. IlbpBata appxkaBHa cecus 3a
3ammrTa e npe3 GpeBpyapH, a BTopara — mpe3 roJu.

M Marucrbpceka nporpamMa:  ACTPOHOMMSI M IO JISIPH3ALIAST
HA ACTPOHOMMUSATA

Cpox na obyyenue: 4 cemecTbpa
®dopma Ha obyuenue: 3a709HA

Pvrosooumen: nou. n-p EBrenn OBuapoB
men.: 02/8161 717
e-mail: evgeni@phys.uni-sofia.bg

MaructbpckaTa mporpaMa Mo ACTPOHOMHS M TONMYJApU3allds Ha
ACTPOHOMHMSITA € UHTEPAUCIUIUIMHAPHA U TIPEIBIIKAA KAKTO OBJIAIIBAHETO
Ha OOIIM 3HAHKS B 00jacTTa Ha (PU3MKATa, MaTeMaTHKaTa, acTporu3uKaTa
M aCTPOHOMHUSTA, TaKa U YMEHUS 32 TAXHOTO €()eKTUBHO Pa3MpPOCTPAHCHUE
W TpEACTaBsSHE MPeA pa3IMuHu ayAuTOpuu. Pa3OupaHeTo Ha OCHOBHHUTE
HJCH 3a CTpoeka Ha CBETa OKOJO Hac, 3a paxkaaHero Ha Bcenenara u
EBOJIIOLIMATA M Ha rOJIEMH MaIaOu, KaKToO 3a M €BOIIOLMATA HA IIJIAaHETUTE
B CIpHUEBATa CHCTEMa, IPEAOCTABAT YHUKAJICH TIOTJICH 33 CBETa, B KOMTO
JKUBEEM, U 00yCIIaBs NIMPOKA MPUI0KHUMOCT Ha YCBOCHHUTE 3HAHUS.

[To Te3u MpUUYMHKU 3aBBPIIMIIATE MTPOrpamMaTa Morart Jia ce peau3upar
B HapOAHHM OOCEpBATOPHH, IIJIAHETAPUYMH, MY3€H, IICHTPOBE U
OpraHM3alyy 32 TONYyJISpU3MpPaHEe Ha HaykaTa H JIGKTOPH TIpes
HECTeNHaanu3upana MyOnHMKa, KaTo: aCTPOHOMHM, CHEIHATUCTH IO
00paboTKa Ha JTaHHH, HAYYHO-TEXHUYECKU TIEPCOHA, TONMYJIAPU3aTOPH Ha
HayKaTa W JISKTOPH MpeJl HecTeluaii3upata myoiika.



Yenosusa 3a kanouoamemeane: Marucrbpekara nporpama € niamend,
C TPOABIDKUTENHOCT 4 cemecmwvpa. He ce momara mpueMeH W3IIHT.
[IpueMar ce KaHIUAATH, 3aBBPINMIM OaKalaBbpPCKa WM MarucThpcKa
cTeneH (OT BCHYKH CIELHMAIHOCTH) ChC CPEICH YCHeX He MO-HHCHK OT
,»Jl00BP“, KaTo KIacHpaHETO MM CTaBa MO JOKyMeHTH. OOydeHuero e
30004YHO W 3aloYBa TIpe3 3WMHUS CEMeCThP. AKO CTYACHTHT TpHU
MPEIUIIHOTO cU O0y4YeHHUE € MONOKUI HU3MUTH M0 HAKOH OT U3y4aBaHUTE
JMUCIUIUIMHA B paBEeH HWJW B IMO-TOMSIM 00eM, OIIEHKHTE MOrar ja Obaatr
3aYETEHU IO TpEleHKa Ha PHKOBOJAUTEIS Ha MarMcThpckaTa Iporpama,
cien ChIiacyBaHe C MPernojaBareis o ChOTBETHATA AUCIUILINHA.

[Ipes mppBHTE 1Ba ceMecTbpa Ha MarucTpaTypata ca 3ajJ0KeHU
3aIBJDKUTEIHA KYypCOBE, ChAbPXKAIIU HEOOXOAMMHTE 32 BCEKH aCTPOHOM
0a3uCHH 3HAHWSA O MaTeMaThka, (U3MKA, METCOPOJIOTHS W ONTHKA, a
CBIIIO U OCHOBHUTE HA TEOPETHYHATA WM MpaKTHUecKaTa acTpoHomus. [Ipe3
BTOpUS CEMECThpP Ca MPEeIBUICHH KypchT ,,KomyHukanus Ha
aCTPOHOMHSATA® W U3ISI0  NPAKTHYSCKUAT  ,,ACTPOHOMHYECKH
HaOJIFOIEHNS .

[Ipe3 BTOpaTa roguHa Ha 0OyYEHUETO B HAOOP OT M30OPHH KypCcOBe ce
pasriexaaT UCTOPHYECKOTO pPa3BUTHE HA aCTPOHOMHSTA, ChBPEMEHHHTE
HU MPEJICTaBH 3a OJM3KaTa U JajieyHata BeeneHa v MpakTHYeCKH acleKTH
Ha HaOJIfoJaTeNTHATA ACTPOHOMHS M Ha TOMYJIAPHOTO TPEACTaBsSHE Ha
aKTyaJlHH aCTPOHOMHYECKHM TEMH W OTKPUTHS Tped pa3HOpOIHA
ayTUTOPHSL.

MarucrbpckaTa TporpaMa 3aBbpIiBa ChC 3alllUTa HA JUIUIOMHA
paboTa, KOsATO TPsAOBA Jia ChIbPKA MOMYJIAPHO MPEACTABSIHE Ha aKTyaJleH
aCTPOHOMHYECKH TpobOjieM. YacTt oT omeHkarta ce ¢opMupa Cropes
YMEHHETO 32 MPEJICTaBsIHE Ha TeMaTa MpeJ] pa3HOPOIHA ayIUTOPHSL.

M Marucrbpcka nporpama: I'eopusuka

Cpoxk Ha obyuenue: 2 cemecTbpa
Dopma Ha obyyenue: peIOBHA/3aI0UHA



Pvrosooumen: nou. n-p Penera PaiikoBa
men.: 02/8161 389
e-mail: rraykova@phys.uni-sofia.bg

Maructepckata mporpama [eodus3mka € C TPOTBIKUTETHOCT 2
ceMecTbpa, pedoena u 3adouna GopMa Ha oOydeHHe, CyOCHAUPaHO
o0ydeHue W IUlaTeHa (opMa KaTo 3amoyBa Mpe3 3uUMHUS CEMECTBD.
[IporpamaTta € chc crenuaNTU3upaI XapakTep U JaBa 3ap10049eHN 3HAHUS
U TIPaKTHYECKH YMEHHUsS, KOHTO OOXBAaIllaT OCHOBHHTC HAIPABIICHHUS Ha
ChBpeMeHHaTa reou3uKa.

Ycnosuss 3a xamouoamcmeane: Ilo MII TI'eopumsmka morat ma ce
o0ydJaBaT JHIa, KOUTO MMaT 0Opa30BaTEIHO-KBATM(HUKAIIMOHHATA CTEICH
,,0aKaaBbp™ WIH ,,MarucThP" 1O (Pu3nKa, PU3NKa U MaTeMaTHKa, (pu3Ka U
uH(pOopMaTHKa, XUMHS ¥ HU3HNKA, GU3UKA ¥ OHOJIOTHS, IIPIIOKHA Teo(hH3IKa
U IPYTH TOIX OIS T€ONH)KCHEPHH CITCIIHATHOCTH.

[lpuemar ce kaHAWMOATH 3a cyOCUOUPAHO OOyYeHue U 8 NiAMmeHd
¢opma. KanmamnatcTBammure 3a MecTa, CyOCHAWpPaHH OT IbprKaBara,
mojaraT MPHEMEH W3MUT 1o ¢us3mka. KanmupaTtcTBammuTe 3a IDIaTeHA
¢dopma Ha oOyueHme ce Kiaacupatr 0e3 HW3MUT, [0 CPEIHHS YCIEeX OT
MUIIOMaTa 3a BUCIIE oOpa3oBaHme (YCHEeXbT TpsOBa da ObIe HE IO-
HUCBK OT JJoOvD).



OOyuyeHHEeTO € C OCHOBHA IPOABIDKUTEIHOCT OT JBa CEMECTHPA.
[IpenBmxa ce YCBOSBAHETO HA 3 33 bJDKUTEIHU JUCIUIUTAHHA, KOUTO HOCST
06110 16 xpemura n 480 gaca yuaeOHa 3aeroct. [AummoMuaTa pabora HocH 15
KpeIHuTa C eKBHBAJIICHTEH XopapuyM OT 450 yaca ydeOHa 3aeTocT mpe3
BTOpHsL ceMecThp. M30mpaemurte mucrmruimad ca obmo 19, or kouto
CTYIEHTHT TPsiOBa Ja u30epe NUCHUILINHY, KOUTO JaBaT CyMapHO IOHE 29
kperuta. 10 oT H30MpaeMHTe TUCIMIUIMHE ca OT OaKajJaBbpcKaTa Imporpama
Actpodu3rKa, METEOPONOTHA U TeoH3MKa, KaTO T€ HE Morat jaa ObaaT
U30MpaHH TIOBTOPHO OT CTYISHTH, KOMUTO Be4Ye ca TH CIyIIald B
OakamaBbpcKaTa crermeH Ha oOydenwe. Ha cryneHTuTe, KOMTO HE ca
CITyIIany u30upaeMuTe KypcoBe IO reo(prs3nuka OT 0akagaBbpcKaTa CTEICH
o (pu3mKa, Te3W KypCcoBE ce MPEIOPHUBAT MPHOPUTETHO KaTO U30UpaecMU B
MarucTbpcKaTa CTENeH. 3aIbIDKATCITHUTE W W300pHHUTE UCIHMIUIAHH
o0XBaIaT BCHYKHA JUTOBE Ha (PyHIAMEHTATHATA U MIPUIOKHATA reodr3nKa.
[Ipennmarar ce W KypcoBe IO CPOTHH [HCIMIUIMHHA KaTo (pu3mdecka
OKeaHorpadus U (pU3NKa Ha OKOIO3EMHOTO ITPOCTPAHCTBO.

MII Teopusnka naBa BB3MOKHOCT HA 3aBBPINUIATE MAruCTpu Ja
paboTsT KaTo HAYYHH paboTHUIIN B VHUBEPCUTETH,
HAYYHOHM3CICIOBATEIICKH HHCTUTYTH ¥ (DUPMH, W3IIBIHIBAINN HAYYHH
3aJaud — HApUMep B 00JIaCcTTa HA CEM3MOJIOTHUSTA, 3EMHHUS MAarHETH3BM,
orOpaHara u 1p. Yacr OT MOArOTOBKaTa € HACOYCHA KbM IpoOIeMHuTe,
CBBP3aHU C THPCCHETO, MPOYYBAHETO W J0OMBAa HA TIONE3HU U3KOMACMHU,
KakTO W KbM HH)KGHEPHH M IIPOYYBATEITHH pPAOOTH, H3IBIHSBAHUA OT
pa3nyHd QUPMH ¥ MHCTATYTH. BCHYKM 3aBBPUIMIIM MMAT HEOOXOoIMMaTa
OCHOBa Jla Cc€ HAcodaT W KBM IIPENOAaBaTelCKa NEHHOCT BBHB BUCIIU
VYWIAIIA. 3aBbPIIMIIATE MAarkcTpd MOTaT Ja paOoTiAT M KaTo SKCIEPTH B
I'bpKaBHATA U OOIMIMHCKA aJMUHUCTpPAIHS, 3aCTPAXOBATEIHA KOMIIAaHUHU U
np. Crenuanuctu TeoU3NIN Ce THPCAT U B UyKOHHA, KHIIETO BEYe UMAT
peanuzanys 3HaYUTeIeH OpOil Hallli BB3MUTaHUIIH.

M Marucrbpcka nporpama: 'eopusuka

Cpoxk Ha obyuenue: 4 cemectbpa
@Dopma na obyuenue: peIoBHA / 3a109HA



Pvrosooumen: nou. n-p Penera PaiikoBa
men.: 02/8161 389
e-mail: rraykova@phys.uni-sofia.bg

Maructspckata mnporpama leodpusuka € ¢ OPOIBIDKUTETHOCT 4
cemecmupa, pedosHa u 3a0ouna GopMa Ha OOydeHHe, IUIATEH MpUEM Ha
oOyyeHue KaTo 3amouBa Ipe3 3uMmHus cemecTtbp. lIporpamata e cbe
CHelyaln3upall xXapakTep W JaBa 3aJblI00YCHU 3HAHUSA U MPaKTHYECKU
YMEHHUS, KOMTO OOXBallaT OCHOBHHUTE HANpaBlIeHUs Ha ChbBpEMEHHaTa
reouzmka.

Ycnosuss 3a kamouoamcmeane: Ilo MII TI'eopmsmka morat ma ce
o0ydJaBaT JHIa, KOUTO MMaT 0Opa30BaTEIHO-KBATM(PHUKAIIMOHHATA CTEICH
,,0aKamappp“ WM ,,MarucTbp™ 1O TPUPOIHH, MATEMATHYCCKH WM
WHKEHEPHU CHELUATHOCTH, KAKTO U APYTU MOAXOSLIHN CIEIUATHOCTH.

[lpuemaTr ce kammumata 3a oOy4YeHHEe B niameHa ¢hopma.
KammumarcTBammmre ce KiacupaT ©e3 H3MUT, IO CPEAHUS YCIeX OT
IUIDIOMATA 3a BUCIIE 00pa3oBaHue (YCIEXBT TpsAOBa Ma ObJe HE TMO-HUCHK
ot Jobwp). [IporpamaTta 3anousa npe3 3UMHUS CEMECTDP.

OOy4YeHHETO € C OCHOBHA IPOABIKUTEIHOCT OT YCTUPH CEMECTHpaA.
[Ipe3 mppBUTE IBa ceMecThpa CTYACHTHTE M3y4aBaT 0a30BH (PU3HUESCKU U
MaTeMaTUYeCKU JUCUUIUIMHU B paMKHUTe Ha 11 3abJDKUTENHU Kypca, KOUTO
HocaT obmo 60 kpeauta n 1800 yaca yueOHa 3aetoct. Crempamure aBa
cemectbpa (3-Tu U 4-TH) ca TIOCBETCHH HA CIICHHAIU3UPAIIO 00ydeHHEe 0
reodusmka. Ilpe3 TaX ce ycBosBar omie 3 3aIb/DKUTETHH AWCIUILIIHH,
KOHMTO HOCAT o0mo 16 kpemauta u 480 vaca yyeOHa 3aetocT. JurioMHaTa
pabota Hocu 15 kpemuTa ¢ eKBUBaJICHTEH XopapuyM oT 450 waca ydeOHa
3a€TOCT Ipe3 YSTBBPTU ceMecThp. V30npaeMuTe mucMIUIAHE ca oomio 19,
OT KOHUTO CTYICHTHT TPsIOBa a n3bepe TUCHUIUINHY, KOUTO AaBaT CYMapHO
moHe 29 kpemuta. 10 OT M30bHpaeMUTe IUCHUILIMHY ca OT OaKalaBbpCKaTa
nporpama Actpodusuka, METEOPOTIOTH U TeoPH3UKa. 3aIbIDKUTETHATE U
M300pHAUTE JUCIUILIMHE OOXBAIlaT BCHUKH JSUIOBE HA (DyHIaMECHTATIHATA U
MpUIIOXKHATA reodu3uka. [Ipemarar ce U KypcoBe 110 CPOJHU THCIHTLTAHA
KaTo (pusmaecka okeanorpadus u Gpu3MKa Ha OKOJI036MHOTO IMPOCTPAHCTRO.



MII reO(l)I/I?;I/IKa JaBa BB3MOXHOCT Ha 3aBbpPHIMIIMTE MarucCTpu ga
pa6OT$IT KaTo HAay4HH pa6OTHI/IIII/I B YHUBCPCUTCTH,
HAYYHOU3CIICAOBATCIICKU HWHCTUTYTU H (i)I/IpMI/I, W3IbJIHABAIIA  HAYYHH
3aa4yi — HaAIlpuMcCp B objacTTa Ha CEU3MOJIOT nATa, 3CMHHUSA MarHCTU3bM,
0T6paHaTa u ap. Yact OoT mMOAroToBKaTa € HacoueHa KbM HpO6J'IeMI/ITe,
CBBp3aHHU C TBPCCHETO, MPOYUYBAHCTO U ,HOGI/IB& Ha IIOJIC3HM H3KOIIacMH,
KakKTO W KbM MHHIKXCHCPHU UM IMPOYUBATCITHU pa6OTI/I, HU3IBJIHABAHU OT
pas3ImIHu (1)I/IpMI/I 1 UHCTUTYTH. Bceunuku 3aBbPIINIIA UMAT HCO6XO,E[I/IMaTa
OCHOBa Ja C€ HACOYaT W KbM IPCIIOAaBaTCIICKa JIMHOCT BBB BHUCIIU
yuuidiia. BaB’BpHII/IJ'H/ITe MarucCTpu Morart Ja pa6OT${T N KaTO CKCICPTH B
AbpiXKaBHAaTa U O6]J.[I/IHCKa AIMUHHCTpAlYsA, 3aCTPaxOBATCIIHU KOMIIAHUW U
Ap. CHeI_II/IaJ'II/ICTI/I FCO(i)I/BI/ILII/I CC ThpPCAT U B 1Iy)K6I/IH.':l, KbJCTO BCUC MMAT
peajin3alys 3SHAYUTCICH 6p0ﬁ Hally Bb3IIMTAaHUIIH.

M Marucrbpcka nporpama:  MeTeopoJiorust

Cpoxk Ha obyuenue: 3 cemecTbpa
Dopma Ha 0byyenuemo: peroBHA/3aI0THA

Pvrosooumen: nou. n-p Hukonait Paues
men.: 02/8161 289
e-mail: nick@phys.uni-sofia.bg

MaructbpckaTa mporpaMa IO METEOpPOJIOTHS B CIIEHUAIHOCT
Actpodusrka, METCOPOIOTHS ¥ TeOPH3UKA UMa CIICHUAH3HPaIl XapaKTep.
Ts naBa 3a7b100YEHM 3HAHMA W IPAKTHUYECKHM YMEHHs, KOMTO OOXBalat
OCHOBHHTE HAITPaBIICHUS Ha ChBPEMEHHATa METECOPOJIOTHS M (pH3MKaTa Ha
aTMocgepara 1 OKeaHa.



OOyyeHueTo € ¢ TPOABIDKUTENHOCT mpu cemecmvpd, BCeKH 1o 15
cenMuLM. B mbpBuUs U BTOpUS ceMECTbp ce MpeaBuKIaT MUHUMYM 645 yaca
ayJMTOpHA 3a€TOCT, KOUTO TpAOBa Jla HOCAT MUHUMYM 60 KpemuTa, KaTo
MHUHAMATHUAT Opoi KpemuTu 3a emuH ceMecTbp ¢ 30. 3ambDKUTETHUTE
JUCITUITIMHY 33 JIBaTa CeMeCcThpa ca 6 ¢ 001 xopapuym 375 yaca; Te HOCST
o6mo 36 kpemuta. M30mpaeMuTe IMCIMIDIMHE Ca MHHEMYM 6 C OOII
xopapuyM 270 ugaca u HocsaT 24 kpemurta. Ha crynenture, kouTo He ca
CIymamy W30MpaeMHUTEe KypCOBE II0 METEOpONOrHs OT OakaraBbpcKara
CTEIeH MO CIIEIHATHOCTTa ACTpOo(HU3KKa, METEOPOJIOTHS U Teo(hU3HKa, Te3U
KypCOBE C€ TPEIophyUBaT MPUOPUTETHO KaTO M30MPAaEeMU B MarucThbpCKaTa
creneH. B Tperust cemecTbp ce mpeaBmkaaT 75 yaca ayJMTOpHA 3aeToCT 3a 1
3aIpJDKUTENTHA aucuuiuivHa (6 kpeauta), 90 waca 3aIbIDKUTETHO
MereoposioruuHa npaktuka (9 kpemura) m 200 yaca 3a MOArOTOBKAa Ha
maruioMHa pabora (15 xpemura). Ilpm 3amounata ¢opma Ha oOydeHHUE
ayUTOpHAaTa 3aeTocT € HamayieHa ¢ 70 50% chpsMo Ta3d Ha PELOBHOTO
oOyueHue.

Yenosus 3a kanoudamcmesane: I1o mporpamara Morar na ce 00ydaBaT
JUIa, KOUTO UMaT 00pa30BaTeHO-KBATH(DUKAIIMOHHA CTEIIEH ,,0aKanaBbp™
WIH ,,MaTUCTBP" MO CHENHANTHOCTHA OT Mpo)eCHOHATHO HarpaBieHue 4.1
Ou3nyueckn HAyKd, WIX TI0 CIEIUATHOCTH OT MpodecHoHaTHO
Hanpasienue 1.3 [lemarornka Ha o0yduennero no: dusnka nu MaTemMaTHKa,
Ousnka u nHpOPMATHKA WM XUMUS U PU3HKA.

Cren 3aBBPIIBAHETO CH MAaruCTpHUTE MO (PH3HMKA ¢ KBaTM(UKAIUS 110
METEOPOJIOTHSI MOraT Ja paboTAT B H3CICIOBATEICKHTE U OIEPATUBHUTE
otnenn (B Codus wu crpaHara) Ha HanwoHamHUS WHCTHTYT TIO
Meteoponoruss U xuzaponorust kbM BAH, B ['eopusudnus MHCTHTYT Ha
BAH, kato Mereopono3u B 3BeHaTa, OOCITYXBAaIld TpakIaHCKaTa U
BOCGHHATA aBHAIWS, B CHCTeMara 3a Oopba ¢ rpaAylIKuTe, B CHCTEMAaTa Ha
MuHHICTEPCTBOTO Ha OKOJNHATa cpela U BOAUTE U B JIPYI'M OpraHU3alluH,
KBAETO Ca HEOOXOVMU CIEIHATUCTH ¢ KBATU(PHUKAIUS [0 METCOPOIIOTHS.
Bewukn 3aBwppmmam umatr HeoOXomuMaTa OCHOBA JIa C€ HAcO4aT M KbM
MpernojaBaTesicka JeWHOCT BBB BHUCUIMTE y4ywiulia. MHOro Hamm
BB3MUTAHUIN Bede UMAT J00pa pearn3aliis B Iy:KOnHa.



IIpuemar ce xaHaUIaTU 3a OOyueHue 6 cybcuoupana u 6 niameHa
¢opma. Bcuky KaHIMIATCTBAIY 32 MECTa, CYyOCHIMpaHH OT Ibp)KaBaTa,
TpsAOBa Ja TONOXKAT KOHKYpcer usznum. KaHTumaTcTBamuTe 3a IUIaTEHA
¢dopmMa Ha oOydeHHE ce KiacuparT 0e3 HW3IMUT, 10 CPEIHUs YCIeX OT
IUIUIOMaTa 3a BHCIIE oOpa3oBaHHME (AKO YCIEXBT € HE MO-HHUCBK OT

Ho06Bp).

MaFI/ICT'BpCKaTa nOporpama 3aro4Ba OT 3UMHHA CEMCECTBP.

M Marucrbpcka nporpama: MeTeoposiorust

Cpox na obyyenue: 5 ceMecTbpa
Dopma Ha obyyeHue: peIOBHA/3a0UHA

Pvrosooumen: nou. n-p Hukonait Paues
men.: 02/8161 289
e-mail: nick@phys.uni-sofia.bg

Ycnoeuss  3a  kamoudamcmeane:  MarucTbpckaTa  mporpama
MeTteoponorus B CIEIUaIHOCT AcTpo(H3rKa, METEOPOIOTHS U Teodr3uKa
ChC CPOK Ha OOy4eHHE 5 cemecmwbpa € MpenHA3HAYEHA 3a JIMIA, KOUTO
HAMAT 00pa30BaTETHO-KBAIN(PHUKAMOHHA CTENEeH ,,0aKalnaBbpp” WIH
,,MarucTep” MO CIEMUANTHOCTA OT MNPOPECHOHATHO HampaBieHue 4.1
Ou3nyeckn HAyKH, WM 10 CICIHWATHOCTH OT THPOdHECHOHATHO
Hanpasienne 1.3 Ilegaroruka Ha o0ydeHUeTo 1O: (PHU3MKA U MaTEeMaTHKa,
¢uznka u MHGOPMATHKA HIH XUMHUS U (PH3HKa.

[To Hes morar na ce 00y4aBaT JIMIa, KOUTO:



a) UMaT 00pa30BATEITHO-KBATU(HUKAIIMOHHA CTEICH ,,0aKalaBbp™ HIU
,,MarucTep B HampaBieHusATa [Ipupoaan Hayku (XUMHUS, OUONOTHUS, HAYKH
3a 3emsra), Marematnka © WHGOPMATHKA WA JAPYTH ITOIXOJSIIN
cnenuanHoCcTH (Hampumep, oOT oOmactra 5. TexHWUYecKH HAyKH,
npodecnonanau Hampasienus 3.9. Typussm, 6.1. PactenueBbactso, 6.5.
l'opcko cronancTBo);

0) uMaT 00pa3oBaTEIHO-KBAMH(PUKAIIMOHHA CTEIEH ,,0aKaIaBbp’ WIN
,»MarucTep” ¢ YYHTEICKAa IPABOCIIOCOOHOCT IO TPHPOIHU HAYKH W/WIH
MaTeMaTHKa 1 HHpOpMaTHKa.

[IBpBUAT W BTOPUAT CEMECTHP ca MPEABUACHU 3a IUCLUIUIMHUA OT
0a3uCcHOTO oOydeHHe 1O (U3HMKA, KOUTO ca 3aIbJDKHTETHH. OOIuUAT
XOpapHuyM 3a JIBaTa ceMecTbpa € 825 vaca, kouto HocaT 60 kpeaura (o 30
Ha ceMecTbp). B Tpetus u 4eTBBbPTUS CEMECThD ca MPEABUIEH! MUHUMYM
645 yaca, KOUTO Ja HOCAT MUHUMYM 60 KpeIuTa, KaTo MUHUMAJIHUAT Opoit
KpenuTH 3a equH cemecTbp € 30. 3aIbJDKUTENHNUTE TUCLMILIMHY 32 JBaTa
ceMecThbpa ca 6 ¢ obir xopapuyM 375 daca m HOCAT 00O 36 Kpeaura.
W3bupaemuTe DUCHUILIMHA Ca MUHHMYM 6 ¢ OO XOpapuyM MHHAMYM
270 gaca u TpsOBa 1a OCUTYPAT MHHUMYM 24 kpemuta. KaTo mproputeTHO
n30MpaeMu JUCHHIUIMHE C€ TPEnophYBaT W AWCHHUIDIMHUTE OT
OakamaBbpcKaTa CTEIEH Ha CHEIHATHOCT ACTpo(H3HKa, METCOPOIOTHS U
reorsuka. B metu cemecTsp ce mpeaBkaaT 75 daca ayauTOpHA 3a€TOCT
3a 1 3agpipkuTenHa aucuuiuiHa (6 kpeaura), 90 yaca 3aabIDKUTENHA
MeTeoposiornyHa npaktuka (9 kpeaurta) n 200 yaca 3a MOArOTOBKAa Ha
mumiomMHa pabota (15 kpemura). Ilpm 3amounata ¢gopma Ha oOydeHHE
ayIUTOpHATa 3aeTOoCT € HamajeHa ¢ 10 50% cropsmMo Ta3u Ha PEeJOBHOTO
oOyJeHue.



Cren 3aBbpILIBAHETO CU MAruCTPUTE MO (U3MKA C KBAJTU(HUKAIMS 110
METEOPOJIOTUSL MOraT Jia paboTAT B M3CICIOBATEICKHTE U ONECPATUBHUTE
ornenu (B Codust u crpanara) Ha HalnuoHalHUST HWHCTUTYT 1O
Meteoposiorusd u xuaponorus kbM BAH, B HanuonaneH WHCTUTYT 1o
reopusmka, reome3ms W reorpadus KaTO METEOPONIO3M B 3BCHATA,
00CITyXBaIy TPaXKIAHCKAaTa M BOCHHATA aBHAIW, B CHCTeMara 3a Oopba ¢
rpaJyliKuTe, B cCUCTeMara Ha MHHHCTEPCTBOTO Ha OKOJHATa cpeda u
BOIUTE U B JIPYI'Hl OPraHH3alliH, KBIETO ca HEOOXOMUMH CIICIHATHCTH C
KBamu(UKaIMs 1O  METEOpONOTHs. BcHWukm — 3aBBpIIMIM  HUMaT
HeoOXOoJMMaTa OCHOBa JIa C€ HAaco4yaT M KbM IIPEIOJaBaTeNICKa JICHHOCT
BBB BHCIIUTE yYHIUIA. MHOTO HAIlM BB3MUTAHUIM Bede UMaT Ho0Opa
peanu3anus B UyKOHHA.

KangupmarcrBammre 3a S-ceMecTpUalHUS Kypc Ha oOydeHHme ce
mpueMar 1o CpelHHUs yCIex OT JUIUIoMaTa 3a BHcIIe oOpa3oBaHHE (KO
yCIeXbT € HE IMO-HHCBK OT 1N00Bp). Ilpmemar ce kaHAMOATH camo B
niamena ¢opma Ha obyuenue. MarucTppckaTa Iporpama 3amodBa OT
3UMHHUS CEMECTHP.

M Marucrbpceka nporpama:  @u3uka Ha 3emsTa, aTMocdepaTa
" OKeaHa

Cpoxk Ha obyuenue: 4 cemecTbpa
Dopma Ha obyyenuemo: peroBHA/3aI0THA

Pvrosooumen: nou. n-p I'eprana ['eposa

men.: 02/8161 291

e-mail: guerova@phys.uni-sofia.bg

www; http://mg.phys.uni-sofia.bg/magfzao.html



Marucrbpckara nporpama ,Dusnka Ha 3emsara, armochepara u
OKeaHa™ TPEJBIXKIA OBIAJIBAHETO HA IO3HAHUS [0 METEOPOJIOTHS,
reopusnka U OkeaHorpadus, KaKTO W 3a NPUPOTHHUTE OEACTBHS,
MOPEIU3BUKAHN OT TEOPU3MYHA U METEOPONIOTHYHM SIBIICHUS Upe3
W3yvYaBaHe Ha OCHOBHHU KYpCOBE MO (pM3MKA, MATEMATHKA, METEOPOIOTHS,
reousnka u okeanorpadus. Maructbpckara mporpama € moaxo/sia u 3a
HECHCIUANNCTH, KOMTO HCKAT Ja TMOAydaT [O3HAHHWS 3a 3eMsTa,
aTMocdepaTa U OKeaHa.

IMpuponnuTe GEACTBHSI OT METCOPOJIOTHYCH M TeOPU3MUECH XapakKTep
CBII'BTCTBAT HAIIETO €KCTHEBUEC U MPUYMHSBAT 3HAYMTCIHU COIMATHU U
UKOHOMHYECKH 3aryou. IIporHo3ata W MpPEBEHIMATA HM H3HUCKBAT
KBATU(PUIUPAHU KAApPU C HUHTEPAUCHUILUIMHAPHA IMOArOTOBKA, KAKTO H
yMeHHs 332 epeKTUBHO MpeJCTaBsHe Ha HH(OpMAIMATa MPEA PasTHYHU
ayJIMTOPHHU, KAKBATO CTYICHTUTE IIe MOJIyYaT B HACTOSIIATA MarkCThPCKA
mporpama.

Venosus 3a kanoudamemeane: Kanaunature TpsaOBa ja UMaT CTEIEeH
0akanaBbp WJIM MAarkucThp, BCHYKHA CIEIHATHOCTH. MarucrbpckaTa
mporpaMa € niamend, ¢ MPOIBIDKUTENHOCT 4 cemecmwpa. He ce momara
mpUeMeH u3muT. IIpreMaT ce KaHIUIATH, 3aBbPIIWIH 0aKaaaBbpCKa WIH
MarucThbpcKa CTeneH (0T BCHYKH CHEHATHOCTH) ChC CPE/ICH yCIeX He Mo-
HUCBK OT ,,00bp", KAaTO KIACUPAHETO MM CTaBa MO JIOKYMEHTH.
OOy4eHHETO € PeIOBHO/3aI09HO C HAYAJIO MIPE3 3UMHUsL CEMECTBD.

ITpe3 wbpBUTE [Ba CEMECThbpa HAa MArHCTpaTypara ca 3aJ0XKEHH
3aBJDKATEIHA KYPCOBE, ChIbPKAIIN HEOOXOAUMHUTE Oa3HCHU 3HAHUS 110
MaTeMatrka, HU3MKa, METEOPOIOrHsl, reoru3nKa U MPUIOKEHUETO UM B
M3y4yaBaHeTO Ha npupomHute Oencteusi. Ilpe3 BTopus cemecThp ca
npenBUIcHH Kypc ,,KoMyHHKanuss Ha Haykata“ ¢ OPaKTHKA 10
METEOpOJIOrusl U reodusuka.

IMpe3 BTOpaTta rofuHa Ha 00y4eHHUETO B HAOOP OT U30OPHU KypCOBE Ce
pasriexaat (U3uKa Ha KJIUMaTa, METOAUTE 3a MPOTrHO3a U IPE/ICTaBsIHE Ha
BPEMETO, €KOJOrMYHH mpoblieMd U M[PEeHOC Ha  3aMBbPCUTENH,
okeaHorpadusi, HU3CICIBAHE HA 3EMETPECCHUSITA, MACHUTHOTO MOJIE Ha
3emsita U reorepmanHute pecypcu ap. CrenuanHo BHUMaHue € 00bpHATO
Y Ha METOJINTE 32 Bb3JCHCTBUE BHPXY OKOJIHATA CPEia — TEOMHKEHEPCTRO.



Karo pe3ynTaT oT ycnemHoTo IUIJIOMUpaHe Ha CTYAEHTUTE Ce 0YaKBa
Te Ja ca OBIaJeNu KakTo oOImM 3HaHUS B obimacrta Ha (u3ukara,
MaTeMaTHKaTa, METCOPOJIOTHITa, TeoQr3nKaTa U OKeaHorpadusiTa, Taka u
YMEHUS 32 TAXHOTO €(DEeKTHBHO Pa3MpPOCTPAHEHHE W TPEICTaBSHE MpeI
pasnuuHu ayauropun. OCBEH 3HAHUS MO (QU3MKA HA 3eMsATa, aTMoc(epaTa
W OKeaHa, 3aBbPUIMINTE CTYyIEHTH C€ O4yakBa Ja HMMaT MO3HAHUS 3a
NpUpOJHUTE OENCTBHUS, CBBP3aHH C TEOPH3MYHH M METCOPOIOTHIHU
MPOLIECH, J]a MOTaT Jia aHaJW3UpaT TEXHUTE MOCIEAUIM W Ja pa3oupar
CIIOCOOUTE 32 TSIXHATA MPEBEHITHSL.

Maructppckara mporpaMa 3aBbpIliBa ChC 3aIliTa Ha AUTUIOMHA padoTa
[0 aKTyajJeH mpoOieM B 00JacTTa Ha METeOpoNorusara, reodu3ukata,
okeaHorpadusITa WIN NPUPOAHUTE OeacTBHA. Yact OT OIeHKara ce
(dbopMupa criopex yMEHHETO 3a MPEICTaBsSIHE Ha TeMaTa Tpell pa3HOPOAHA
ayIUTOPHUSL.

CIIEHUAJTHOCT UH)KEHEPHA ®U3UKA

M Marucrbpceka nporpama:  KBaHTOBA eJIEKTPOHUKA U
Jia3epHA TEXHUKA

Cpoxk Ha obyuenue: 3 cemecTbpa
Dopma na obyuenue: peIoBHA

Pvrosooumen: nou. n-p Crosin Kypres
men.: 02/8161 887

e-mail: skourtev@phys.uni-sofia.bg
http://quantum.phys.uni-sofia.bg

MarucrbpckaTta nporpama KBaHToBa enekTpoHUKa U jla3epHa TEXHUKa
OCHUTYpsiBa 3a1bJI0OUABAaHE HA IMO3HAHMATA M YMEHHATa B 00NacTTa Ha
KBAaHTOBAaTA CIIEKTPOHUKA, Ja3epHAaTa (PU3MKa U ONTHKATA.

Yenosua sa kamouoamcmeane: Ilporpamara e npeaHa3HaueHa 3a
IIHPOK KPBI' CHEHUATUCTH — OakalaBpu 1O (QH3WKa W MAaruCTpH,



3aBBPUIMIIM CPOMHM HAyYHH HAIPABJICHHS BBB BHUCIIM TEXHHUYECKU
yummmia. [Iporpamarta mpennonara mpuIoOWTH 3HAHWA B 00ONacTTa Ha
KBaHTOBaTa CJCKTPOHMKA ¥ ONTHKata ¢ o0eMa Ha CHhOTBETHHUTE
OakanmaBbpcku mporpamMu BbB @Dusmdeckus dakynrer. [IpuembT Ha
KaHJAUJATUTE 3a MeCTa, cyocuoupanu om O0wvpicasamd, CraBa dpe3
yTBBpAcHUS BbB Du3nueckust pakynTeT KOHKYPCEH H3MUT. 3a niameno
obOyuenue TPUEMBT € 0€3 KOHKYpPCEH WU3IUT: KJIACHPaHETO Ha
KaHIUJATHTE CTaBa II0 CPENHHUS YCIeX OT AWIUIOMAara 3a BHUCIIE
o0Opa3oBaHue, KOUTO TpsAOBa a Obae He MO-HUCHK OT JJoOBp.

OOy4YeHHETO € C MPOABIKUTEIHOCT mpu cemecmuvpd, BCEKH 1O 15
cemmun. B mepBus cemecThp ce mpensrmkaar 330 daca 3aabiDKUTETHA
ayJUTOpPHA 3a€TOCT — 5 W3MHTA W €IHA TEKyIa OIeHKa, KOUTO HocsAT 30
kpemurta. [Ipe3 To3m ceMmecThp CTYACHTHT TpsOBa na m3depe TemMa U
PBKOBOAMTEN HA JUIJIOMHATA CH paboTa.

W3yyaBaHnuTe IUCHUILTAHA TIpe3 BTOPUS CEMECTBP Ca H3ILUIO
n30MpaeMu, KOETO IMO3BOJSIBA MOOMITHOCT HA MAarMCTBPCKOTO OOYyYCHHE.
Axo crtynentuTe m30epaT Oa CIymIaT TMPEMIOKEHHTE KypCcoBE, TE3H
KypcOBE  aBTOMAaTHYHO  CTaBaT  3aJbJDKUTEIHA ¥ OCHTYpsBaT
HeoOxomumute 30 kpeaura. CTYICHTUTE UMAT BB3MOXKHOCT J1a CH HaOaBsIT
HeoOxomumute 30 KpemuTa W KAaTro MpoBeJaT OOY4YeHHWE B CPOIHU
yHuBepcuTeTH. [lomydeHuTe KpeauTH TpsOBa nOa ca NPHIOOHTH OT
MOJIOKEHU M3NHTH B 00JacTTa HA KBAHTOBATA CICKTPOHHKA W Jia3epHATa
TeXHUKa. Pa3perieHue 3a ciymanero Ha KypcoBE B JIPYT YHUBEPCHTET ce
nmoiydaBa ot Karempenus chBeT Ha KaTeapa KBaHTOBa eNEKTpOHHKA IpU
Cra3BaHe Ha IIpaBWiIaTa Ha CHIIECTBYBAIUTE IMPOTrpaMu 3a OOMEH Ha
crymeHTd. [Ipe3 TO3M CeMecThp € JKeNaTeTHO CTYACHTHT Nla HaBle3e B
TeMaTUKaTa Ha N30paHaTa IUIDIOMHA padoTa.

B Tperns cemecTbp ce NMPEOBIDKAAT 3 3aJBJDKUTEIHH TUCIUTUINHH,
ocurypsiBamu 15 xpenuTa, W BpeMe 3a TUILIOMHaTa paboTa, KOSATO JaBa
oute 15 kpeaura.

ITo mporpamara mMorart nia ce o0yJaBar JuIia, KOUTo:

a) uMat o0pa3oBaTEIHO-KBATH(UKAIIMOHHA CTEIeH ,,0aKaIaBbp™ WIN
,,MarucThp" 1Mo (Gu3nKa;

0) uMaT 0Opa3oBaTENHO-KBAMM(PUKAIIOHHA CTEIEH ,,0aKaIaBbp’ WIn



,,MarucTbp B HampaBjeHuAra ,,Ilpuponnu Hayku®, ,MaremaThka*“ wiu B
MOJXOSIIN MHXEHEPHH CIIeUATHOCTH;

B) UMaT 00pa30BaTETHO-KBAMH(PUKAIIMOHHA CTEIEH ,,0aKaIaBbp WIN
,»MarucThp" ¢ YYHTEICKAa IPABOCIIOCOOHOCT IO TPHPOIHU HAYKH H/WIH
MaTeMaThKa.

3aBBPUIINTE MATHCTPH MOrar jJa paboTsAT KaTo IMperomaBaTeld U
HAyYHH  paOOTHUIM BHB  BHCIIMTE YyYWIMIIAa B  CTpaHaTa,
Hay4YHOU3CJIEIOBATEICKUTe HHCTUTYTH Ha BAH, MammHocTpoeHeTo Hu
€JIEKTPOHUKATA, XUMHYECKaTa MPOMUILIJIEHOCT, orOpanara,
3apaBeona3BaHeTo, MUHHCTEPCTBOTO  HAa  BBTPENIHHTE  PadoTH,
MuUHHICTEPCTBOTO Ha OKOJIHATAa CpeAa U BoAuTe, bharapckus HHCTUTYT 1O
METPOJIOTHUS ¥ B MIPOU3BOJICTBCHHU, THPIrOBCKH W KOHCYJITAHTCKH (GPUPMU C
MpPEeIMET Ha JISHHOCT Jla3epHa TEXHUKA, ONITHUKA U ONTUYHA KOMYHUKALIUH.

3aBbpIIMIINTE Ta3d MarkucTbpcka Mporpama MMaT BB3MOXKHOCTTA Ja
MpOOBIDKAT CBOETO oOpa3oBaHWe KaTo JokTopaHtd B Coduiickus
YHHUBEPCUTET U PYTU aKPEeAUTHPAHU BUCIIM YIeOHHU 3aBEICHUS y HAC U B
qy)KOWHA, a CBIO ¥ B HAYYHO-H3CIICOBATEICKATE MHCTUTYTH Ha BAH.

MarucrbpckaTa nporpama 3arno4Ba OT 3UMHUA CEMECTBD.

M Marucrbpceka nporpama:  MHUKPOEJIEKTPOHHUKA U
HH(OPMAIMOHHH TEXHOJIOTUH

Cpoxk Ha obyuenue: 3 cemecTbpa
Dopma na obyuenue: peIoBHA

Povrosooumen: npod. nou CrosiH Pyces

mei.: 02/8161 460

e-mail: scr@phys.uni-sofia.bg

http://fttme.phys.uni-sofia.bg/

Ien: la nane 3aabi00YECHH MO3HAHUS HA CTYICHTHTE B 00NacTTa Ha
(GU3MYHUTE OCHOBM HAa ChBPEMEHHATA €IEeMEHTHA 0a3a M TEXHOIOTHYHH
IIPOIIECH B MHUKPOEJICKTPOHUKATA ¥ UH()OPMAIIMOHHUTE TEXHOIOTHH.



Yenosus 3a kanouoamcemesane: llporpamara e npeHasHaueHa 3a LIMPOK
KPBI' CICHUATNCTH — OaKaJaBpd M MAruCTPH B TPAJUIMOHHU HAYYHU U
WHXKeHepHHu crneuuanHocTu: ®usnka, MHxeHepHa (u3MKa, U C yuUTeIcKa
MpaBOCOCOOHOCT MO TMPUPOJHA HAYKH W/WIK  MaTeMaTHKa  OT
yauBepcutetute B ctpanarta (Codwst, [Inosaus, lllymen u np.); 6akanaBpu u
MarucTpy B HampaBieHusita [Ipuponnu Hayku, MaTemaTrKa U 3aBBPILIMIN
CPOIIHU HAYYHU HaIlPaBJICHUS BbB BUCIIM TEXHUYECKU YUMIIUIIA.

[IpueMBbT Ha CTYAEHTH 3a MECTa, CYOCUOUPAHU OM ObPI*CABAMA, CTaBa
9gpe3 yIBBpACHUS BBHB Dm3mueckus (akynTeT KOHKYpPCEH H3IHT. 3a
niameno o0Oyuenue TIPUEMBT € 0€3 KOHKYPCEH HU3IMUT: KIIACHPAHETO Ha
KaHIUJAaTUTe CTaBa [0 CPeJHHs Yycmex OT JUILUIoMara 3a BHUCILIE
o0pazoBaHue, KOUTO TpsiOBa Aa ObAe HE MO-HUCEHK OT JJoOBp.

Cmpyxmypa na obyuenuemo: OOy4EHHETO € B TPH CEMECThbpa, Ipe3
I'bPBUTE [IBa CTYIEHTHUTE IIOCEIIABAT JIEKUUU WU YIPAKHEHHs, a Ipe3
TpeTus n3paboTBaT IWILIOMHAaTa cu pabora. OOydeHHWeTO BKIOYBA 12
Kypca | MPEeIIUIUIOMEH CTax ¢ o0 XxopapuyM 750 daca. 3a u3paboTBaHe
Ha IUIUIOMHA paboTa ce mpemBmkaaT 150 gaca. AyauTopHara 3aeTocT €
630 gaca, oT KoWTO JabopaTopHU yrpaxkHeHus 195 waca. CemmuuHarta
3a€TOCT Ipe3 MBPBHUS U BTOPUS CEMECTbpD € CHhOTBETHO 26 M 22 yaca.
Uz6opauTe cnenkypcose ca ¢ xopapuyM 180 waca. CTyneHTH, KOUTO HMAT
HY>Ka OT JOII'bJIHUTENHA MOJArOTOBKA, IO MPELEHKa Ha MPernojaBaTenuTe
MoOraT Jia ciymaT JONBJIHUTENIHA KypcOBE [0 HWHAMBUIYAJeH IUIaH.
OOy4JeHHeTO 3aBbpIIBA ChC 3aIIUTA HA AUIUIOMHA Pa0d0Ta, MHIMBHIYATHO
ofpeneNneHa 3a BCEKU CTYINEHT OT M30paHHs OT HEro He IMO-KbCHO OT
HayaJloTO Ha BTOPHUS CEMECThpP HaydeH pPBbKOBOAUTEN. Marucrbpckara
nporpaMa MHEKpOENEKTPOHUKa W WH(POPMAIIMOHHNA TEXHOJOTHH, PEOBHA
¢dopma Ha oOydeHHE (IbpKaBHA IOPHUKA U 00YUEHHE CPEITy 3allTallaHe),
3arouBa npe3 3MMHHUSA CEMECTBP.

Maructpure Mo WH)XEHepHa (DU3WKa, 3aBBPLIMIM Ta3d IIPOrpama,
Morar Ja pa0oTAT KaTro MpernojaBaTeld W HaydYHH pPAaOOTHUIM BBHB
BHUCUINTE YYWIUIIA HA CTpaHaTa, HAYYHOU3CIIe0BATEJICKUTE HHCTUTYTH Ha
BAH, B THProBcKH U KOHCYATAHTCKH (DHPMH, KOUTO II[€ MOTaT Ja OKPHST
[ENUs CTIEKTHP OT JICHHOCTH, CBBbP3aHU C HH(POPMAIIMOHHUTE TEXHOIOTHH,
BKJIFOYUTENTHO U BbB BCHUKU NPEANPUATHS, 3aHUMABAIlIH C€ C U3CIIEIBAHE,



MPOEKTUPaHE U TPOou3BOACTBO Ha ME eJleMeHTH U eJIeKTPOHHA anaparypa,
MAIlMHOCTPOEHETO U  EJIEKTPOHUKATA, XHMHYECKATa MPOMHUIILICHOCT.
3aBBPIIWINTE Ta3d MaruCThpcKa IMPOrpamMa HMarT Bb3MOXKHOCTTA Jia
OPOABIKAT CBOETO obpa3oBaHue karo mgoktopaHtd B Codwuiickus
YHUBEPCUTET U JAPYTH aKpeIUTHPAHH BHUCIIHM YIeOHU 3aBEICHUS Y HAC U B
qy>KOMHA.

IMoBeue  umHDOpMAIHS 32 MarkcTbpckara  mporpama
MuKpoeIeKTpoHUKa U MH(POPMAIIMOHHN TEXHOIOIMU MOXKETE J]a HAMEPHUTE
Ha cTpaHuIata Ha Kareapa Dusnka Ha KOHJEH3UpaHATA MaTepus U
MUKpPOEIEKTPOHHUKA Ha afpec http:/fttme.phys.uni-sofia.bg/

M Marucrbpceka nporpama:  MHUKPOEJIEKTPOHUKA H
HH(OPMAIMOHHH TEXHOJIOTUH

Cpox na obyyenue: 3 ceMecTbpa
Dopma Ha obyyenue: 3a109HA

Pvrosooumen: npod. npu CrosiH Pyces
mei.: 02/8161 460

e-mail: scr@phys.uni-sofia.bg
http://fttme.phys.uni-sofia.bg/

Llen: Jla nane 3aap004€HH MO3HAHUS Ha CTYACHTUTE B 00JIacTTa Ha
(M3NYHATE OCHOBH HA ChBPEMEHHATA €IEMCHTHA 0a3a M TEXHOJOTHYHU-
T€ TPOLIECH B MUKPOETICKTPOHUKATa U HH()OPMAIIIOHHUTE TEXHOIOTHH.

Yenosus 3a kanoudoamcemeane: IlporpaMata e mpeIHa3HAUCHA 32 MHPOK
KPBI' CIICIUATICTH — OaKaIaBpH M MAarMCTPH B TPAUIIMOHHN HAYYHU U WH-
xeHepHU cnenuanHocT: Ousnka, MHxeHepHa (GU3MKA U ¢ YIUTEICKa Ipa-
BOCIIOCOOHOCT TIO IIPUPOHN HAYKU W/VIT MaTeMaTHKa OT YHHBEPCHTCTUTE
B crpanara (Co¢us, [InoBmus, Lllymen u ap.); GakadaBpu W MarucTpu B
HanpaBieHuaTa [Ipuponnu Hayku, MaremaTrka U 3aBBbPIIMIM CPOJHU Ha-
YYHH HaIlpaBJIeHUs BbB BUCIIA TEXHUYECKU YUMIIUIIA.

[IpuemMbT Ha KaHIUIATH 32 MECTA, CYOCUOUPAHU OM ObPIICABAMA, CTa-



Ba upe3 yTBbpAEHUS BbB Du3nueckus (GaxyiaTeT KOHKYpPCEH H3MUT. 3a
niameno obyueHue TPUEMBT ¢ 0e3 KOHKYPCEH H3IHUT: KIACHPAHETO Ha
KaHJIUJAaTUTe CTaBa M0 CPEAHUS yCIeX OT AMUIIIOMaTa 3a BUCIIE 00pa3oBa-
HUE, KOUTO TpsiOBa 1a ObJie He MO-HUCHK OT JOOBD.

Cmpyxmypa na obyuenuemo: OOy4eHHETO € B TPH CEMECTbpa, Ipe3
I'BPBUTE JIBA CTYACHTHUTE IMOCEIIaBaT JEKIUHU U yIpaKHEHUs, a TIpe3 Tpe-
THs u3paboTBAT qUILIOMHATA cH padota. OOydeHnero BKIoUBa 12 Kypca u
MPEAUILIOMEH CTax ¢ o011 xopapuyM 365 yaca. 3a u3paboTBaHE HA JTHUII-
JmoMHa pabora ce mpeaBmxkIaT 75 daca. AyauropHara 3aetoct e 230 Jaca,
oT KouTO 86 "Yaca J1abopaToOpHU yrpaxxHeHus. V30upaeMuTe CrienKypcoBe
ca ¢ xopapuyM 92 gaca. CTyIeHTH, KOUTO UMAT HYXJa OT JOI'bJIHUTEIIHA
MOJrOTOBKA, MO MPELeHKa Ha MPernoJaBaTeIuTe MOraT a CIyIIaT JOIbJI-
HUTEITHA KypCOBE IO HWHAWBHAyaleH IuaH. OOydeHHeTO 3aBbpIIBa CHC
3alWTa Ha JUILIOMHA padoTa, MHIAWBHUIYATHO ONpEAeTcHa 32 BCEKU CTY-
JICHT OT U30paHusl OT HETO HE MO-KBCHO OT HAYaJOTO Ha BTOPHUS CEMECTB]
Hay4yeH pbKoBoauTeNl. MarucrbpckaTa mporpama MHKpOETeKTpOHUKa U
HHPOPMAIIMOHHN TEXHOJOTHH, 3aJ09Ha (opMa Ha oOydeHHE (IbpKaBHA
MOpBYKA U OOYUCHHE CpElly 3aIlTallaHe), 3a[o4yBa mpe3 3MMHHS CEMECTBP.

MarucTtpuTte 0 WHXKEHEpHa (pu3MKa, 3aBBPIIIUIA Ta3d Mporpama,
Moratr aa paboTiT KaTo IpernojaBaTeId W HAayYHH PaOOTHHIU BBHB
BHUC-IIMTE YYMJIMIIA HA CTpaHaTa, HAYYHOH3CIEJOBATEICKUTE UHCTUTY-
a1 Ha BAH, B TBproBcku W KOHCYJNTaHTCKH (GUPMH, KaTO IIIe MOTaT Ja
MOKPHST IIENHUs CIEKThP OT NSHHOCTH, CBBP3aHU ¢ WHPOPMAIMOHHUTE
TEXHOJIOTUH, BKIIOYATETHO ¥ BHB BCHUKU MPEATPUATHS, 3aHUMABAIIN
ce ¢ Hu3cle[BaHe, INPOEKTUpaHe U Npou3BoiacTBO Ha ME enementu u
€JIeKTpOHHa amapaTypa, MallMHOCTPOEHETO M EJIEKTPOHUKATa, XUMH-
yeckaTa MPOMHULUIEHOCT. 3aBbpIIMJIMTE Ta3d MarucTbpcka Iporpama
UMaT BB3MOXHOCTTA Jla MPOJBIDKAT CBOETO OOpa3OBaHUE KaTO JOKTO-
pautn B Co¢uiickus YHUBEPCHTET H JOPYTH aKPEAUTHPAHH BUCIIH
y4eOHU 3aBEICHUS Y HAC U B Uy)KOHHA.

[ToBeue nH(OpMAanUs 32 MaruCcTBpPCKaTa mporpaMa MUKpOEIeKTPOHU-
Ka 1 WHPOPMAIMOHHU TEXHOJOTHH MOXKETe J]a HaMEpUTE Ha CTpaHHIATa
Ha Kareapa Ou3nka Ha KOHJCH3WPaHATAa MATEePUsl M MUKPOCTICKTPOHUKA Ha
anpec http:/fttme.phys.uni-sofia.bg/



CIIEHUAJIHOCT SAJIPEHA TEXHUKA
N AAPEHA EHEPTETUKA

M Marucrbpeka nporpama: SlapeHa eHepreTMKa U TeXHOJIOTHH

Pwrosodumen: non. i-p Mouka MBanosa
mexn.: 02/8161 782
e-mail: yonivan@phys.uni-sofia.bg

MaructbpckuTe mporpamu Mo SnpeHa eHepreTMka W TEXHOJIOTHU
UMaT 3a el MOATOTOBKATa Ha BHCOKOKBATH(UIIMPAHU CICIHATHCTH B
obmactra Ha (QU3MKAaTa W EKCIUIOATAlUATA HAa SIIPEHUTE PEaKTOpPH,
€KOJIOTUATa Ha SAPEHUS] TOPUBEH LUKBJI U MPHIOKEHHETO Ha SAPEHO-
(U3MYHITE METONU B pa3iMyHU OONAacTH HAa HayKaTa, METUIMHATA U
npaktukaTa. WHxXeHep-(QU3NKbT, 3aBBPIINI MAaruCTbpCcKaTa IporpaMa
SnmpeHa eHepreTMKa W TEXHONOTMH, TpsiOBa Ja MpUIOOME IIUPOKA
(dyHIaMEHTAIHA ITOrOTOBKA OT TEOPETHYHHU U MPHIOKHU JUCIUILIHHH, &
CBIO M CONHIHU IPOPECHOHATHN 3HAHUS B 00JIACTTA HA CIICIIHATHOCTTA.
JIOIbIHUTENIHO  YCIIOBME € Ja TpUTeKaBa BHCOK MOTHBAIMOHEH
MOTEHIMAJI 32 Pa3BUTHE U YChBBPILIECHCTBAHE.

3aBbPIIMIINTE MarucTpd MMaT BB3MOXHOCTU 3a peanusauus B AEL]
KaTo eKCIepTH IO:

— PeaxTopHO-()M3NYHI TEXHOIOTUH;

— HeyrponHO-(hr3n4HN peakTOpHH MPECMSTAHHUS;

— B Paguoxummynu maboparopuu;

— PajuanyonHa 3aimuTa 1 JO3UuMeTpus,

KaKTO ¥ B HAay4yHO H3CIIEIOBATEJICKA 3BEHA, CIEUUAIM3UPAHU B
oblacTTa Ha s/IpeHaTa CHEPreTHKa W HW3IMOJI3BAHETO Ha HOHHM3HMPAIINTE
npueHus. Te ce peanusupaT CbhUI0O B HMHCTUTYLUHUTE, CBBP3aHU C
METPOJIOTUATA U KOHTPOJIa Ha HOHU3HPALLUTE JTbYEHHS U OKOJIHATA cpefa.

B 3aBmcumocT oT mpeaBapuTenHaTa o00pa3oBaTeNHA CTENEH Ha
KaHJIUJaTUTe MarucTbpcKaTa nporpamMa uMa Tpy pa3HOBUIHOCTH:



M Marucrbpeka nporpama:  SlapeHa eHepreTMka u TexHoJaorum — I
(3a cmenuagInCcTH)

Cpoxk Ha obyueHue: 3 ceMecTbpa
Dopma Ha obyuenue: peroBHa

Yenosus 3a kanouoamcmeane: 3aBbpIlicHa 0aKaNaBbPCKa CTEICH II0
sIIpeHa TEXHUKA U sIpeHa eHepreTHka.

[IpuemaT ce KaHAMIATH 32 CyOCUOUpano obyueHue u 6 niamena gopma.
KanmunarcTBanmre 3a Mecta, cyOCHIMpaHH OT ObpkaBara, Iojaratr
mpueMeH m3muT mo ¢usuka. Kammumarcreammre 3a ruiateHa (opma Ha
oOydeHre ce KiacupaT Oe3 W3MUT, IO CPEAHHUS YCIeX OT AMIUIOMAaTa 3a
BHCIIIe 00pa3oBaHue (YCIEXbT TPsIOBa 1a Obe He TO-HUCHK OT JJoOBD).

MarucrbpckaTa nporpama 3arno4Ba OT 3MMEH CEMECThD.

M Marucrbpeka nporpama:  Slapena enepreTuxa v TexHooruu — I
(32 HeCTIEIUAJINCTH)

Cpox na obyyenue: 4 cemecTbpa
®Dopma Ha obyuenue: penoBHA

Yenosuss 3a xanouoamcmeane: 3aBbplieHa OakalaBbpCcKa CTEICH B
obnactTa Ha (PU3UIECKHUTE HIIH XUMHICCKUTE HAYKU.

[IpuemaT ce KaHAMOATH 32 CyOCUOUPano 0byUeHue U 8 niameHa gopma.
KanmgunarcTBanmre 3a Mecra, cyOCHIMpaHH OT ObpkaBara, Iojaratr
npueMeH m3mutT mo ¢usmka. Kammummarcreammre 3a ruiateHa (opma Ha
oOydeHre ce kiacupaT Oe3 W3MUT, IO CPEAHHUS YCIeX OT AMIUIOMAaTa 3a



BHCIIIe 00pa3oBaHue (YCIEXbT TPIOBa 1a Obje He Mo-HUCHK OT JJo0BD).
MarucrbpckaTa nporpama 3ano4sa OT 3MMEH CEMECTBP.

M Marucrbpeka nporpama:  Slapena enepreruxa u rexHosioruu — 11
(32 HeCTIEIUAJIMCTH)

Cpox na obyyenue: 5 ceMecTbpa
Dopma Ha obyyeHue: 3a109HA

Yenosus 3a kanouoamcmeane: GakanaBbpcka WIIM MaruCThpCKa CTENEH
MO CPOIHA CHEIUATHOCT B O0JIACTTa HA MPUPOIHUTE WM TEXHUYCCKUTE
HayKH.

[Ipe3 mbppBUTE 1Ba ceMecTbpa CTyAEHTHTE TpsAOBa 1a MpOCIyIlaT
kypcoe B pasmep Ha 48 ECTS kpemuta OT NPUIOKEHHS CIHCHK
ChIJIaCyBaHO C pPHKOBOAMTENS Ha MAarucTbpckaTa IporpaMa H B
3aBUCUMOCT OT IpUA00UTATa PEIUIIHA CIIELUATHOCT.

[lpuemar ce KaHAMOATH caMoO B niamexa ¢hopma Ha OOydCHHE.
KannuparcTBamuTe ce KiacupaT MO CpPeIHHUS yclex OT IUILIoMara 3a
BHcIIe oOpa3oBanue. Toit TpssOBa na Ob/Ie HE TO-HUCHK OT T0OBP.

MarucrbpckaTa nporpama 3ano4Ba OT 3uMeH CEMECTBP.

CIIEHUAJTHOCT ®U3UKA U MATEMATHUKA

M Marucrbpeka nporpama:  MeTo10JI0THsI HA 00YYEHHETO
1o (pu3nKa M ACTPOHOMMUS

Cpok na obyuenue: 2 ceMecTbpa/3 ceMecTbpa
Dopma Ha obyyenue: peIOBHA/3aI0UHA

Pvrosooumen: non. n-p Mas INaiimapoa
men.: 02/8161 749



e-mail: mayag@abv.bg

Yenosus  3a kamnouoamcmeamne:  Marucrbpckata — mporpama
Metoonorus Ha OOyYeHHETO MO (U3MKA U AaCTPOHOMHS € C
MPOIBIDKUTETHOCT 08a ceMecmbpa 3a peAoBHa GopMa Ha 00ydeHHe U mpu
cemecmvpa 3a 3am04Ha. TS e MpenHa3HayeHa 3a OakalaBpH, 3aBbPIINIA
cnernuanHoctTute Ousnka U Marematrnka, @usnka U HHbOpMaTHKa, XHUMUS
n ¢usnka, Ousmka, Xumus, buonorns, MmxeHepHa ¢usmka, Snpena
TEXHHMKA M eHepreTuka, AcTpodusuka, METEOPOJIOrUs U reopU3nKa, KaKTO
U HSKOM WHXEHEPHU CIIEUUATHOCTH, KaTo MOCIEAHUTE, 3a Ja MOJy4aT U
KBAH(UKAIMA 33 ydUTeNl MO (PHU3MKA W ACTPOHOMHS, 3aJIbJDKHUTEITHO
TpsiOBa aa n3bepat mucrurumaauTe [lenaroruka u Icuxomorust.

[Ipuemar ce kKaHAMAATUH 3a CyOCUOUPAHO OOYUeHue u 6 HniameHa
¢opma. KanmupaTcTBalmmuTe 3a MecTa, CYOCHIUPaHH OT JIbp)KaBaTa,
mojlaraT TpUeMeH H3MUT 1o ¢usnka. KaHaumaTcTBAIMTE 3a IUIATEHA
¢dbopMa Ha OOyueHHE ce KiacuparT 0e3 H3IHUT, MO CPEOHHS yCImeX OT
JUIUIOMAaTa 3a BHCIIE oOpa3oBaHue (YCIexXbT TpsOBa a ObJe HE MO-HUCHK
oT 100wp). [Iporpamara 3amodpa npe3 sumHss CEMECTBD.

Marucrppckara mnmporpama uMa 3a yes 1a 1aje pa3iimpeHu NOo3HaHUS B
IIMPOK CHEKThP OT 00jJacTTa Ha TpernojaBaHe Ha (U3MKaTa U
actpoHoMusaTa. OT efHA CTpaHa, B y4eOHHUS IJIaH ca 3aCTHIICHU KYypCOBE OT
MOYTH BCUYKHA OCHOBHH 00JIACTH HA ChBPEMEHHATA (PU3MKa M aCTPOHOMHUS, a
OT JpyTa — AUCIUIUITMHU C METOJIOJIOTHYECKA M JITAKTUIEeCKa HACOYEHOCT.

3aBppIIMIINTE TMporpamMara IIe I[OJIydaT HE CcaMO ChOTBETHATa
00pa3oBaTeHO-KBAIM(DUKAIMOHHA CTEIIEH ,,MarucThp , OTINYaBaIla I'd OT
MpenoIaBaTeNIuTe Mo (U3MKA M aCTPOHOMHUS ¢ OaKallaBbpCKa TakaBa, HO U
1ie MPUI00UAT 3HAYUTETHO MMO-3abJI00UEHH W Ha TI0-BUCOKO HUBO 3HAHUS
U yMEHHUS BHB BaXHU W CHBPEMEHHM OOJACTH Ha IeJarorukara u
METOZMKaTa Ha TMpernojJaBaHe Ha (U3UKA M aCTPOHOMHsS, KAaKTO M Ha
TpeIMeTa YOBEKbT U MPUPOIATA.

[To chabpxkaHue y4eOHUAT MaTepual, OT €Ha CTpaHa, € ChoOpa3eH U
OasupaH Ha OakaJaBbPCKUTE KypCOBE MO METOJMKA Ha OOYYEHHETO IO
(¢u3MKa W acTPOHOMHSA, a OT JApyra, TOH TOKpHBa OOIIONPUETHUTE
W3UCKBAaHUSI 32 MAarucTbpcka CTENEeH. B To3M aclekT eaHa dYacT OT



KypCcOBeTe TpeTUpaT MaTepusl OT OakajJaBbpCKOTO OOy4eHHEe, HO Ha IIO-
BHCOKO HHUBO, CHOTBETCTBAIll0 HA CTENEHTa ,,MarkucTbp, a Jpyra d4act
TPETUPAT ChbBPEMEHHHU NOCTIDKEHUS Ha NUIAKTHKATa U MCHUXOJNOrUATa —
Meroauka Ha TeAaroruvecKkuTe uscienBaHud, llcuxomorus Ha
yrpasieHunero, Jonumonorus, Meronuka Ha MpopIINPaHOTO 00yUIEHUE U
np. OTmemeHO € BHHMaHWE W Ha OOYYCHHETO IO OpraHu3alus U
yIpaBlicHHEe Ha 00pa3oBaHWETO (YUHIMICH MEHUIKMEHT), KOETO IaBa
BB3MOXKHOCT 32 OBbAEI0 KapUEePHO pa3BUTHE.

KbM KypcoBete, HaArpakIaliy 3HAHUATA 10 CbOTBETHUTE pa3fiesiyd Ha
obmara (¢u3MKa ¥ ACTPOHOMHATA, Ca TPEIBUACHH CEMHUHAPHU
VIIpa)KHEHUs TI0 pelaBaHe Ha 3a7adqu 1Mo (Hu3uKka 1 acTpoHOMUs. B mbpBust
CEMECTBP € MPEIBUJICH CIIEUAICH TPAKTUKYM 10 METOJMKA U TEXHHUKA Ha
yueOHUS (PU3UUCH EKCIIEPUMEHT, a BbB BTOPHUS CEMECTBD Ca MPEABHICHU
MeJaroruiecka MpakTUKa U CTax B 0a30BH yUMIIMILIA.

[pennoxenu ca 9 3agbKUTENHH Kypca U 11 m30upaeMu, OT KOHTO
cTyaeHTHTe TpsiOBa ma m3bepatr 4. C paspelieHue Ha PHKOBOIUTENS Ha
mporpamaTa HIKOM OT H30MpaeMHTe KypcoBe MOraT Aa ObJaT 3aMEHEHH C
TakuBa OT JPYI'M MAarucThpCKH IpPOrpaMH, CBBbP3aHM IO TeMaTHKa C
IUIIIoMHata padora. M3oupaemute KypcoBe ca karo ¢usudnu (KBanToBa
¢uzuka, Vcropus Ha ¢(usmkata, Mereoponorus u reou3nka), Taka U
MetonuaHu (MEeXIynpeIMeTHH BPB3KH B 00y4EHHETO 1Mo (hHU3UKa), KOETO
moAmomMara OBACHIMTE YYHTSTH B IMO-goOpaTta UM TpoeCHOHATHA
peanuzanusi.

[IporpamaTa 3aBBpIIBa C ABa IBbPXKAaBHHU H3MUTA — AUIUIOMHA paboTa U
MPAKTUYECKH IbPKABEH U3MUT B YUHIIUILIE.

CHEIIUAJIHOCT OIITOMETPUSI
M Marucrbpcka nporpama: Onromerpust
Pvrosooumen: nou. n-p Cranucnas banymies

mei.: 02/8161 634, ctas B21
e-mail: balouche@phys.uni-sofia.bg



OnTomeTpHsTa € HHTEPAUCIUILIMHAPHA CIELUATHOCT, KOATO BKJIIOYBA
3HaHU OT (hU3MKaTa, MEAWIMHATA, OHonmorusta U xumusaTa. OO0ydeHHeTo
IO OIITOMETPHSI CE MPOBEXKAA C OIJIECA Ha OCHOBHATA 00JIacT Ha Mpodecro-
HajiHa peanu3alys Ha ONTOMETPUCTHUTE: IMPEJOCTaBSHE Ha YCIYTH IpH
3pUTEITHU CMYILIEHUS B OUYUTE U 3pUTeNIHATa cucTeMa. ToBa BKIIIOYBA Mper-
JieId U ONTOMETPUYHU M3MEpPBaHUA 332 YCTAaHOBSIBaHE Ha CHCTOSHHETO Ha
3pEHHEeTo, ONpelesiHe Ha CPe/ICTBAaTa U HAUMHUTE 32 KOPEKLHUs Ha MOHU-
>K€Ha 3pUTENIHA OCTPOTa U IPYTU HapylleHus Ha 3peHueTo. Ilpu ycraHoBs-
BaHE Ha HEOOXOAWMOCT OT JIEKApCKa HaMeca M JICYEHUE ONMTOMETPHCTHT
HACOYBa KIMEHTa KbM O()TAIIMOJIOT MIIH CHOTBETHUS CIICIIUAIHCT.

3aBbPIIMINTE CIELHUAIHOCTTa Ca MOATOTBEHH 3a:

* MI3BBpplUIBaHE Ha MPETJICAN 3a ONpeesisHe Ha ChbCTOSHUETO Ha 3PEHHU-
€TO C IIeJl OKa3BaHE Ha IIOMOII Ha X0pa ¢ HapyIIeHO 3pEHHE, KOETO MOXKeE
Jla ce KOpUTHpa ¢ O4nja U KOHTAKTHU JICIIH;

* OnpenensHe Ha CPeCTBaTa U HAUMHUTE 32 KOPEKLHS PH TOHUKEHA
3pUTEIHA OCTPOTA, BKIIOUUTENIHO MIPU C1a00 3psIy;

* V3BwppiBaHe Ha HAYYHOM3CIICAOBATENCKA paboTa, HM3CIeaBaHE Ha
HOBHM MaTepUalM, Ypeau U NPUCIOCOONEeHHs 3a AMAarHOCTHKA Ha IMperHa
OYHA TOBBPXHOCT U KOPEKLUA Ha 3pEHHUETO;

* Opranu3anus Ha CIICNUATH3UPAHU U MPOQUIAKTUIHN ONTOMETPHIHU
mperieny, KakTto u 00padoTka u 0000IIaBaHe Ha Pe3yITATHTE OT THX;

+ JlaBaHe Ha CHBETU W HA'BTCTBUS IO BBIIPOCU Ha MpodHiIaKTUKaTa U
3alIMTaTa HA OYMTE: BH3yallHA €proHOMUS, pexaOminuTanus, 0e30MacHOCT
Ha pabOTHOTO MSICTO U IPYTH;

* Pabora B exur ¢ jgekap odranMonor B OOJHUYHU 3aBEACHUS M AUAT-
HOCTUYHO-KOHCYJITAaTUBHU LIEHTPOBE 32 M3BBPILBAHE HA APYrd AECHHOCTH,
Kacaelly KOPEeKIHs Ha JAe(EKTH Ha 3pPSHUETO IOl HETOBO PHKOBOICTBO U
IIpU HY>KZa [pociieisiBaHe Ha MalueHTH.

B 3aBHCHMOCT OT CIIEUATHOCTTA, IO KOATO KaHAWIATHTE UMaT Oaka-
JIaBBPCKa WM MarucThpcKa CTEIeH, IporpaMara uMa JB€ pa3HOBUIHOCTH:
M Marucrbpeka nporpama: Onromerpus (I)

Cpoxk Ha obyuenue: 2 cemecTbpa



@opma Ha obyuenue: peaoOBHA

Ycnosus 3a xamoudamcmeane: Tazm Marucrbpcka Imporpama Io
OnTomerpus € TMpenHa3HaueHa 3a JUIUIOMUpaHd OakanaBpu CbC
cniermanaocT OmntoMerpus. OOydeHHETO € 1o OvpicasHa HOPvUKA U
niamena @opma Ha obyyenue. KaHIMOaT-CTyAEHTHTE TONIaraT IMpHEeMeH
u3NUT 3a aBeTe (Gopmu Ha OOydeHHe (IbpKaBHA TOPBYKA U IDIATEHO
oOyuenue). Te TpssOBa a MpUTEKABAT HEOOXOMUMUTE 3HAHKS M YMEHUS 32
W3BBPUIBAHE HAa TMperiied 3a OMNpeleisiHe Ha ChCTOSHHE Ha 3pPEHHETO,
OlpeJieNiiHE Ha CpelICTBaTa M HA4YM-HUTE 3a KOPEKIHS IpU IMOHMKEeHa
3pUTENHA OCTPOTAa M APYI'M HapyIIEHUs Ha 3pEHHETO, 3a KOHCYJTALUHU T10
BBIIPOCH Ha MPO(UIAKTHKATA U 3aIIUTaTa Ha OUUTE.

Lenta Ha mporpamaTa € Ja 3aIbJI00YU TO3HAHUATA HA CTYACHTUTE B
obylacTTa Ha MUArHOCTUKATa, ONTOMETPUYHATA arapaTypa U METOAUTE Ha
KOPEKITHS Ha 3pUTENHA cMylneHus. CTyIeHTHTE ce MMOATOTBAT 3a pabora B
CKUII C JIEKapU-OPTAaIMONIO3M 3a OpraHW3WpaHEe M MPOBEXKIAHE Ha
CHEeNUAN3UPAHN U TPOPIIAKTHYHA IPETIICI, 32 H3CICIBAHC HAa HOBH
MaTepHa d M CPEICTBa 3a KOPEKIHs, 3a pa3pabdoTBaHe, MPOBEKIAHE H
MHTEPIIPETAlNS Ha PEe3yJTaTH OT OE3KOHTAKTHH METOIH 32 THArHOCTHKA
Ha MpeaHa O4Ha MOBBPXHOCT.

OOy4ueHHeTO 3aBBPIIBA C IbPKaBeH H3NUT. Ha cTyneHTHTE ¢ ycIeX oT
cleBaHeTo ciiell mbpBUs ceMecTbp Hax 5.00 ce mpemnara Bb3MOXKHOCT
I'bPKaBHUSAT M3IHT Ja € oA (hopMaTa Ha 3aIliTa Ha AUTUIOMHA paboTa.

MarucrbpckaTa nporpama 3arno4Ba OT 3UMHUS CeMeCmbp.

M Marucrbpcka nporpama: Onrtomerpus (IT)

Cpoxk Ha obyuenue: 6 cemecTbpa
Dopma Ha obyyenue: 3a109HA

Ycnosuss  3a  kanoudamcmeane: Maructepckata TporpaMa  Iio
OnTomerpus C MOPOIBIDKUTENTHOCT 6 ceMmecmbpa € TpeJHa3HadYeHa 3a
BucmmcTd (He omroMerpuctr). OOy4YeHHETO € 3aJ0YHO W 3alodvBa Ipe3



SUMHUSL CEMECTBP.

OOyuenuero B npocpamama e niameno. Ilpuemar ce CTyIEHTH,
3aBBPIIMIH BUCIIE 00pa30BaHKE ChC CPEACH YCIEX He MO-HUCHK OT J00BD,
0e3 monaraHe Ha mpreMeH m3nuT. KitacupaHero Ha KaHIUIATUTE CTaBa 110
JIOKYMEHTH.

[To BpeMe Ha OOYYEHHETO CH CTYICHTUTE CIYIIAT M TONAraT M3MHTU
0 IIUPOKa rama 3aABIDKUTENHH YYeOHH IPEIMETH, KOUTO OO0XBamaT
ONTHKA, XUMUs, aHATOMHsS W (U3HONOTHSA HA YOBEKA, OHOXUMUS,
onodusuka, GU3MOIOTHS ¥ TICUXOIOrUs HA 3PUTEIHUS MPOLEC, KIMHUIHA
pedpakmus, MaTONOTHUS Ha 3peHHeTo, ¢apmakonorus u T.H. Ha
CTYACHTHUTE, KOUTO IPU MPEAUIIHOTO CH OOyUCHHE Ca MMOJIOKUIN H3MTUTH
[0 HAKOW OT M3YYaBaHWTE AWCIHMIUIMHA B PaBEH WJIH MO-TOJSM 00eM, Te
IIe Ce 3a4UTAT C PelIeHue Ha J[eKaHCKUs ChBET.

CTyneHTHTE IMpEMHUHABAT 3aIbJDKHTENHA IpodecuoHamHa ydeOHa
MpaKkTHKa [0 ONTOMETpUs. YacT OT NpPaKTHYCCKUTE 3aHATHS Ce
mpoBeXKmaT B buonormueckus ¢akynrer, Pakynrer mo XuMUA U
dapmarys, KIMHUYHA 0a3u Ha MemunuHckus GpakynTer KbM Coduitckus
VHHBEpPCHTET — YHUBEpCHUTEeTCKa OonHmna ,Jlozenen™, MHcTuTyTa 10
nomumepu, Wuctutyra mo HeBpoOmonorus Ha BAH um MBAJI ,,Cs.
Codus“. OOyueHHETO 3aBBPIIBA C IbpKaBeH H3MUT. CTyIEHTHTE, KOUTO
ca TIOCTHTHAIM CPEAEH yCIeX OT CEMECTPHATHUTE W3MUTH ,,OTIHueH™,
UMaT MPaBo J1a 3aBbPIIAT ChC 3alIUTa Ha TUILIOMHA paboTa.

IIpodecnonanno Hanpasaenue: 5.3 KoMyHMKalMoOHHA M KOMIIOTHPHA
TeXHHKA

M Marucrbpeka nporpamMa:  AepOKOCMHYECKO HHIKEHEPCTBO U
KOMYHHKALUU

Cpoxk Ha obyuenue: 3 cemecTbpa
@Dopma na obyuenue: peIoBHA

Pvrosooumen: nou. n-p Ilnamen JlankoB



mexn.: 02/8161 806
e-mail: dankov@phys.uni-sofia.bg
http://www.phys.uni-sofia.bg/~dankov

[pe3 mocieHUTE HAKOIKO TOAWHHU CME CBHJIETENH Ha OBP30 pa3BUTHE
Y KOHCOJUAMPaHE Ha aePOKOCMUYECKUSI CEKTOP y HAC, KOETO € B Pe3yJTaT U
0T NpUCheaUHsIBaHEeTO Ha bbarapus kbM EBporieiickaTta kocMudecka areH-
st (ESA). ToBa 0TBOpM HOBH BB3MOKHOCTH 33 Pa3BUTHE Ha OBJITapcKaTa
WKOHOMHKA, Hayka W OM3HEC B aepoKocMuueckara obmact. [Ipuumna 3a
TOBa € U (paKThT, Ye BH3BPAIACMOCTTa HAa HHBECTUIIMUTE B aePOKOCMUIEC-
KHUSI CEKTOp € JOKa3aHO HAKOJIKO II'BTH MO-BUCOKA, OTKOJIKOTO B KOWTO U J1a
€ Apyr HUKOHOMHUYeCKH oTpachi. OCBEeH TOBa, IPOU3BOAUTEIHOCTTA Ha TPY-
Jla B CEKTOpa € elHa OT Hal-ToJIeMHUTE CIPSIMO BCHUKU OCTaHAJIM MHIYCT-
pHH, @ THBECTULIMUTE ca CpeaHO okojio 180 xumsau eBpo 3a paboTHO MACTO
3a roguHa. ToBa JeiCTBUTENIHO Ch3aBa CUIIEH NIKOHOMUYecKU uHTepec. 1o
Ta3u IPUYMHA KbM aePOKOCMHYECKaTa 00JIacT cera ce HacoyBaT BCe MOBEYE
¢bupmu u 1bprkaBHA HHCTHTYIUA. [Ipe3 2010 1. ObITapcKusIT OH3HEC B Ta3H
o0act ce KoHcOmuAupa U ch3gane Kirbcrep mo aepoKoCMUYECKH TEXHOJIO-
run, u3cneasanuss u npwioxenuss (KATUIL; CASTRA). ILlenra Ha
CASTRA e na cwaeiicTBa 3a pa3BUTHETO HA M3CIEABAHUATA, 00yUEHUETO,
MHOBAIIMUTE U TEXHOJOTHHUTE B aePOKOCMHYECKAaTa 00JIACT U TEXHUTE TIPH-
JOKEHUS B UHAYCTPUATA U APYyruTe chepu Ha OOIIecTBeHa ACHHOCT | JIU-
yeH xuBOT. Camo roguna cnen cb3gaBaHeto cu CASTRA mnpuBieue u
BKITIOUM 16 YyacTHH (DMPMHU U areHIIUH U 7 IbPXKABHU HHCTUTYTH U YHUBEP-
cuteru. [lpucwvenunsBanero Ha bbiarapus kem ESA oTBOopu mocThn Ha
OBirapckute GUPMHU 0 BB3MOXKHOCT J]a CIICUEIST H3KITIOYATEITHO H3TOIHU
MOPBYKH ¢ MHOTO BHCOKA Tedyanda, a 000opoTa Ha eBporneiickaTa KOCMUIec-
Ka MHIYCTpHs € OKoJo 6 Muimapaa eBpo. OOXBaHATA U CTUMYIUpPAHH OT
TO3W Tpolec, (GUPMHUTE Bede THPCAT Ja Ha3HAYaBaT KaJpH, IIOATOTBEHH B
oOnacTTa Ha aepPOKOCMHUYECKOTO HH)KEHEPCTBO M KOMYHHMKaLuHu. Bcebul-
HOCT, B bparapus HsiMa MHOro TakMBa MJaJu CIEUUAUCTU (MMa OTAEITHU
CICLUAIIICTa B PAa3IMYHA OOJIACTH, CBBP3AHU C a€POKOCMHYECKOTO HHIKE-
HepcTBO). IMeHHO TOBa Oellie enHa OT OCHOBHHUTE IMIPUYHHH 32 CH3/IaBAHETO
npe3 2012 r. Ha MarucTbpcKa mporpamMa AepokOCMUYECKO MHKEHEPCTBO U



komyHukau (AKHK) BbB @usnueckust daxynter Ha Coduilickus yHH-
BepcurteT ,,CB. Knmument Oxpuacku™ — ia MOAroTBS CIIEUUAIUCTH B aepo-
KOCMHUYECcKaTa 00JacT ¢ MaruCTBPCKO 00pa30BaHUE, KOUTO IPEIH TOBa Ca
uManmn OakalaBbpcKa IOATOTOBKA B JAPYTH oOmacTH. TexHomorusra Ha
MarucTbpcKOTO 00pa30BaHUE MO3BOISIBA TOBA JIa CTAHE OTHOCUTEIHO OBP30
(3a 1.5 1.), cpaBHEHO ¢ 4-TOMUITHOTO OakamaBbpcko ooydeHue. [Iporpamara
€ 3aMHUCJICHA C JOCTAaTHhYHO IMUPOK MPOQII, KOHNTO BKIIOYBA YHHKAIHA
KOMOWHAIIHS OT aePOKOCMUYECKO HHIKEHEPCTBO, CITBTHUKOBU M 0€3KHIHU
KOMYHHKAIIHH, ¢ KOETO JIa MPUBINYA OaKaJaBpU C IMOIXOISIIIO oOpa3oBa-
HUE ¥ T¢ J]a HABJIA3AT B Ta3H MEPCIIEKTHBHA 00IaCT.

Maructppckara nporpama AepoKOCMUYECKO HHKEHEPCTBO M KOMYHU-
KaIli¥ € OTHOCHTEITHO HOB IPOCKT, HO TS HE Ce MOSBSBA HA ,,IIPA3HO MSIC-
T0“. ChOUTHATA W WHTEPECHT, CHITHTCTBAIIM yYaCTHETO Ha OBJITapcKU
CTYACHTCKU OTOOp B MeKAyHaponHoTo cherezanue MIC2 (2012) u ocobe-
Ho MIC4 (2016) (Ideas for Micro/Nano-Satellite Utilization;
http://www.spacemic.net), opraauzupano ot University Space Engineering
Consortium (UNISEC), International Academy of Astronautics (IAA) u
University of Tokyo, mokaszaxa, 4e MHOTO THEIIHH CTYICHTH UMAT TOJSIM
HHTEpec KbM 00ydeHHe UMEHHO B Ta3d 00JIacT.

B pamxkure Ha cBOETO OOyYeHHE 3aBBPIIMINTE MATUCThPCKA porpaMa
AKHWK npumoOuBar mo3HaHHs B JBE OCHOBHH OOJACTH — a€pOKOCMHYECKO
HH)KEHEPCTBO U OE3KUYHH U CITBTHUKOBH KOMYHUKAIMH. B eonama obracm
TOBa ca KIIACHYCCKH M CHBPEMEHHHU MO3HAHUS B 00JIACTTa Ha KOCMHYECKa
¢u3nKa, BIMSHUETO HA KOCMUYECKHTE OOCKTH BHPXY 3eMsTa, U 00paTHO —
HA BIMSHHUETO HA KOCMHYECKOTO BpEME BHPXY KOCMHUYECKAaTa HHPPACTPYK-
Typa, 33 KOCMIHYECKUTE METO/IH 32 U3CICABAHIS U aHAIN3, 32 MATCPUAIIUTE C
AepOKOCMIYECKO TIPHIIOKEHNE, 32 aepoINHAMUKATA, OPOUTATHATA TUHAMU-
Ka, MPOCKTHUPAHETO U aHAIN3a HA KOCMUYECKH MWCHH, HABUTAIHATA, TEIle-
METpPHUSATA, CHEPTOMOIbPKAHETO, OCHOBHOTO U CIICHU(PHIHOTO 00OpyIBAHE
Ha aePOKOCMHUYECKUTE allapaTy U MPIIOKEHUATa UM U KOCMUYECKU U aBUa-
[OHHU MHCHH C MAaJIKH arapaTt (MHUKPO-CITbTHUIH, OC3MIJIOTHU CaMOJIETH
U JOpoHOBe). B opyeama obnacm Te monydaBat GU3NIHU U HHKCHEPHH 1103~
HAHWUS 32 OCBHIIECTBSABAHE HA OC3KIMYHA KOMYHHUKAIIMH C TE3W amapartH, 3a
CHTHAJIUTE, KaHAJIHUTE, MPEXUTE U 00OPYIBAHETO HA CHCTEMHTE 32 Oe3:KId-



Ha ¥ CIIbTHUKOBA BPb3Ka, M3y4aBaT BBIIPOCH OT MUKPOIIPOLIECOPUTE C aepo-
KOMHYECKO MPUIOKEHHE, CXeMOTEXHUKATA, MUKPOBBJIHOBUTE KOMYHHUKAIIHU-
OHHH YCTPOWMCTBA M CHUCTEMH, MHUKPOBBLIHOBUTE W3MCPBAHUS, OCHKUUHUTE
MPEXH U MPOTOKOJIH, 32 aHTEHU U aHTEHHU PEILeTKH, 3a eIeKTpOMarHUuTHa-
Ta CbBMECTUMOCT, IIPEHACSHETO Ha JJAHHU, CUTYPHOCTTA Ha KOMYHHUKAIIUUTE
u np. Ta3u cnerm¢puka Ha 00ydeHneTo 0HOopMsI HEOOXOIUMHUSAT KOMIUTEKT OT
3HAHUS HA CIICIHATUCTH C MAarkCTHPCKO OOpa30oBaHME 3a HEMOCPEICTBEHA
paboTa 1 1oOpa OCHOBA 3a MO-HATATHIIHO CAMOYCHBBPIIICHCTBAHE. Maruct-
pHTE IO aePOKOCMUYECKO WHXKEHEPCTBO M KOMYHUKAIIUU TIPHI0OMBAT WH-
TEPAVCHUTLTHHAPSH ¥ WHYKEHEPHO-(H3UYCH TOTTIE]] BHPXY TEXHOIOTHATA Ha
MAaJIKUTE a€POKOCMHUYECKH anapaTH U KOMYHHMKALMHUTE C TAX, KaKTO U 3a
pa3HOO0OpasHUTE UM TIPIIOKEHUS. TSIXHATa IMOATOTOBKA TH IPaBH KOHKY-
PEHTHOCIIOCOOHH U C TEPCIIEKTHBA 3a J00pa MpodeCHoHaHA peaTH3alys.
CrpyKTypaTa Ha MarucTbpckara mporpama AepoKOCMHUYECKO MHXKEHEep-
CTBO M KOMYHHKAITIH BKITIOYBA JIBA 00Pa30BaATEIHN MOJYJIA, KOUTO Ca TSCHO
CBBbp3aHU noMmexnay cu: Modyn I ,,AepOKOCMHYECKO WH)KEHEPCTBO (MaJIKU
aepoKOCMHYECKH anapaTtn)‘ 1 Mooy 2 ,,be3KuuHu U CIbTHUKOBU KOMYHH-
Karuu‘. YYeOHUAT TUIAaH ChIbpXKa TOJSIMO Pa3Hoo0pa3ue OT B3MOXKHOCTH
3a 00y4yeHue Ha CTyJeHTHTe. Bceku MoIyn uMa AUCUMIUIMHE OT 3 00pazo-
BaTENTHU TPyNH B 3 eTamna: yBOAHH 3aIbJDKUTEIHU U N30UpaeMH JUCLHILIH-
HU (00110 6, 3aHATUATAa B KOUTO IPOTUYAT B IIbPBUTE 2 Mecela OT Ha4aJoTo
Ha O0YYCHHETO), 3aAbJDKUTEITHN U N30MpacMil JUCIUTLINHH, STHA OOIIN 3a
IBaTa MOAyJNa, a JPYI'W Pa3iIMIHU 3a BCeKH Momyin (ot obmo 40 xypca,
cpeano no 20 Ha MOIYN) B pa3fiMuHK HampaBiieHHs (32 OKolo 1 roxuHa) u
MpakTHKa ¢ MHIMBUAYaTHU 33/1a9H (32 OKOJo 2-3 Mecela B Kpasi Ha o0yde-
Hueto cu). [loHexe CTyAeHTUTE NMPUHLMIIHO HIBAT OT PA3JIMUHH Y4eOHU
3aBEJICHUS U C Pa3IMuHO HUBO Ha MOATrOTOBKA, YBOAHHUTE 3aIBJDKUTEIHHU U
n3bupaemu pucuuiuinHu (1 + 1 BBB BCekn MOAyJ) ca IMpeqHa3HA4YeHH 3a
W3paBHSABAHE M OIPECHSBAHE HAa MO3HAHMATA HA CTYAEHTUTE IO Hy)KHATa
00IIIOTEOpEeTUYHA U TIPIIIOKHA OCHOBA, TIPEM CIICABAIMS €TaIl Ha YCBOSIBA-
HE Ha PO eCHOHATHIUTE 3HAHUS B TAICHUS MOy YUeOHUST IUIaH BKIIFOY-
Ba 3 0o0IIM ¥ 110 4 3aIBIDKATEIHN JUCIUILIHHE 33 BCeKu Moayi. Crieruam-
3UPaHOTO O0YUCHHE MPOIBIDKABA C Pa3HOOOpa3HU M30MPacMU IHCIUILINHA
(mo 5 B moxayn). IMa ¥ eAHOKpaTHU AMCLMIUIMHH, Ype3 KOUTO CTaBa Bb3-



MOJKHO JIa C€ KaHST U3SBEHU OBJITapCKU M YYXKIECTPaHHHU CHELUATUCTH Jia
M3HACAT Pa3HOOOPa3HU JICKIIMU B 00JIACTTa HA a€POKOCMUYHOTO WHIKEHEPC-
TBO U KOMYHHUKAIIHH.

CpoksT 3a pedosro obyuenue B porpamata AKMK e 1.5 roquau wnm
3 cemecmvpa ¢ obem 840 yueOHU ayqUTOPHHU Yaca M JOCTAThYHO HU3BBHH-
ayautopHu (3a xouto ce maBat obmo 70 ECTS kpeauta) m 3aBbpIIBa C
yueOHa TpaKTHKa WM CTaX (5 KpeawTa) W 3allluTa Ha JUIUIOMHA padora
(15 xpemuTa). JloOpe mOAOpaHUST MPENOAABATEIICKH SKHIT — YHHBEPCUTET-
CKH TPeroiaBaTeNu ¢ Oorar OmUT U T00pe MOATOTBEHU MPENOAaBaTeNId OT
On3Heca, KOWUTO 3aJaBaT aKTyaJJHOTO HHBO Ha W3y4aBaHUTE IMPOOIEMU,
KaKTO BHCOKa 00E3IMEYCHOCT Ha JICKIIMOHHUTE KYpCOBE C aBTOPCKH y4el-
HULM (XapTUEHU UM €JEKTPOHHH) CHIIHO MOANOMAara CTyACHTUTE U yBe-
nu4daBa eekTUBHOCTTAa Ha 3aHATUATa. OOydeHneTo ce 06a3mpa Ha CMECEeH
(U3MYHO-MHKCHEPEH TOIX0/, KATO MHOTO CE IbP)KM HAa KaKTO Ha TPaKTH-
gecKaTa, Taka ¥ Ha CaMOCTOsITeTHaTa padoTa 1Mo BCHYKA AUCIHIUINHH.

Yenosus 3a kanouoamcemeane: B mporpamara ce mprematr CTyICHTH C
OakalaBbpCKa CTEICH OT BCUYKH CIICIMATHOCTH BBB Dusndecku dakynrer,
HO CBIIO U OaKanaBpy ¢ OJM3KH O TEMATHKaTa Ha IporpaMaTa TeXHUIECKH
U TIPUPOTHH CIEHUATHOCTH OT BCUYKU BHUCIIH y4iIMINa. Morar aa KaHmu-
ATCTBAT BCUYKH, 3aBBPIIMIN OaKaTaBBPCKH CIICIHUATHOCTH, B KOHUTO ca
W3y4YaBaIU JYCHUILIHHYU OT CJCTHHUTE OONACTU: MHKCHEPHA (DH3HUKA, TEXHU-
YecKka eJIEKTpPOJUHAMHUKA W €JIEKTPOHWKA, KOMITIOTHPHH HAYKH, MPEXKH,
KOMYHUKAIIUK, KOMYHUKAIIHOHHH ¥ MH()OPMAIIMOHHH TEXHOJIOTHH, ONTHKA,
KOCMHUYECKO MH)KEHEPCTBO, KOCMMYECKU HAyKH, aBUALIMOHHA TEXHUKA U JIp.
[porpamaTta e camo @ pedogna popma Ha obyuenue M 3aTI0UBA TIPE3 3UMHIUSL
cemectbp. [IpuemMbT Ha cTyAeHTH 3a 0OydeHHe Ha MecTa CyOcuoupanu om
Ovporcaeama CTaBa ¢ U3IHNT, & 3 NIAmMeHo oOyYeHue — 0 TOKyMeHTH (Kia-
CHUPAHETO Ce U3BBPIIBA [0 CPEAHMS YCIeX OT AUIIOMAaTa 3a BUCIIE 00pa3o-
BaHHUE, KOWUTO TpsiOBa 1a Obae He mo-HucEK oT Joowp 3.50). B mporpamaTa
ca TpemBHICHU W30MpaeMH H3paBHSBAIIY JUCIHUIUIMHKE 33 CTYICHTH, 3a-
BB OaKalaBbPCKa cTelieH BbB dusndeckus (pakyiTer, B Ipyr (akym-
ter wm aApyr BY3. dopmara Ha AUIDIOMHpaHE € 3aliTa HA MarHCThPCKa
JUIUTOMHA Pa0oTa IMpes KOMHUCHSL.

3aBBPUIMIINTE MAaTUCTBPCKATA MPOrpaMa AepOKOCMHUYECKO HHKEHEPC-



TBO U KOMYHHUKAILlMU Ca MOATrOTBEHHU 3a MpaKTU4YecKa padoTa MO MPOEKTHU-
paHe, Ch3aBaHe, KOMIUIEKTYBaHe, 000OpyIBaHe U MOJIbpKAaHE Ha MAaJKH
AEPOKOCMHUYECKU anapaTd U KOMYHHUKALIUOHHUTE CHOPBKEHUS KbM TiX.
OcBeH TOBa, 3aBBPIIMINTE Ta3W MporpaMa UMatr KakTo OOII, Taka W IT0-
KOHKPETEH IOorie] (MPUI0OUT B paMKHUTE HA CHCIUATU3UPAITUTE TUCIIHTI-
JIVHHA, TPOBEJCHUTE MPAKTHKH M IWIUIOMHATa paboTa) BBPXY OCHOBHHUTE
MIPUJIOKEHUSI Ha TEe3H anapaTd, KakTo U CIIOCOOHOCT Jia ImpeajaraT u pas-
paboTBAT HOBH IPHIIOKEHUSL.

3apbpprmmTe MOAYA 1 Ha IMporpamMaTa MarkCTpd MOrat Jaa paboTsT B
o0nacTy, CBBbpP3aHU ChC Ch3JaBaHE U MNOJIPHKKA HA MAJIKA CIOBTHHLU U
OE3MIJIOTHY JICTATEITHA CHCTEMH, IPOSKTHPAHE U IPOU3BOACTBO HA YaCTH U
CHCTEMH 3a CaTeNMTH, 00pa0dOTKa HAa CATCIWTHU ITaHHU U U300paKeHWS,
caTenuTHa HaBuranys u tenemerpust (GPS-cuctemu) BEB pupmu B obnactra
Ha aePOKOCMHYECKOTO WH)KEHEPCTBO, CNICKTPOHUKATA U HH(POPMAIIMOHHHTE
TEXHOJIOTUU U 1p. Te Morat Jia npoabiikaT 00pa30BaHUETO CH KaTo JIOKTO-
PaHTH U J]a KaHIMIATCTBAT 3a MPENOAaBaTENCKU JTb>KHOCTH.

3aBBPUIMIINTE MOIYJN 2 HA IporpamMara MaruCTPH MOrat aa paboTaT B
00JIacTH, CBBP3aHH CBHC Ch3IaBaHE, pa3lIMPSBaHE, MPECTPYKTypHpPAHE U
Mo IbpKaHe HA OE3KWIHU M )KHIHH MPEXKH, BB (UPMHU B 00JacTTa Ha
KOMYHHKAIIUHUTE, EIEKTPOHUKATa H MH()OPMAIIMOHHUTE TEXHOIOTHH U TIP.
Te Morat 1a IpoIBIKAT 0OPa30BaHUETO CH KATO JOKTOPAHTH U Ja KaH]H-
JIATCTBAT 32 NPENOAABATEIICKH JUThKHOCTH.

[To Hacrostmata mporpaMa mMa OOMEH Ha CTYICHTH C JAPYTH IOJ0OHU
mporpamu B yHuBepcuTeTu B EBpona upe3 nporpamara Epazsm. Mma noa-
MICAHN CIIOPa3yMEHUsSI 332 CHTPYAHUYECTBO M OOMEH Ha N0 3-Ma CTyICHTH
Ha rojuHa 3a o6mo 18 mecerna Mexxay CoQHICKIS YHUBEPCUTET U TPHU APY-
T'H yHUBepcuTeTa. UyKIecTpaHHUTE CTYACHTUTE ce 00yJdaBaT Ha aHTIMHCKA
WK PYCKH €3UK ChIJIACHO MpaBuUiiaTa Ha mporpamara.

M Master of Science programme:  Aerospace Engineering
and Communications
(in 2 modules)

Duration: 3 Terms
Form of education: Full time



Supervisor of the programme:

Assoc. Prof. Dr. Plamen Dankov
Phone: (+3592) 8161 806

E-mail: dankov@phys.uni-sofia.bg
Web: http://wireless.phys.uni-sofia.bg;
http://www.phys.uni-sofia.bg/~dankov

The new master’s programme Aerospace engineering and communica-
tions (ASE&C) is starting in response to the great interest in this field. It was
demonstrated by the keen participation of bachelor students in the education
programme Space Challenges and in the international contest MIC2/MIC4
(Ideas for Micro/Nano-Satellite Utilization).

Students will acquire knowledge in two major fields during their study
in the programme: aerospace engineering and wireless communications.

In the first field, this is a classical and state-of-the-art knowledge in
space physics, cosmic impact on Earth and the environment, impact of
different physical processes and phenomena on spacecrafts; space
technologies for research and analysis; materials for space application;
aerodynamics; about development, system analysis, navigation, energy
support and equipment of small satellites and their usage.

In the second field, this is a scientific and engineering knowledge on
satellite communications; about signals, channels, networks and equipment of
the systems involved in wireless and satellite ~communications.
Microprocessors, integrated circuits, microwave communication devices and
systems, microwave measurements, wireless networks and protocols, antenna
and antenna arrays, electromagnetic compatibility, etc., are studied to
accomplish working knowledge necessary for the relevant job positions. The
solid background in physics of our graduate students contributes with an
additional point of view to the study in these engineering fields to produce
better approach to the technology of small satellites and unmanned vehicles,
satellite communications and their various applications. Employers highly
value such complete education in the field.

Aim of the programme:



The exceptional economic effectiveness of the investments creates in
many private companies great interest in the aerospace sector. This is
connected with demand for qualified in the field job applicants. The goal of
this programme is to prepare qualified graduates to meet the demand of the
business for specialists ready to start work immediately in various projects of
aerospace industry. It creates exceptional opportunities for professional
realization. Companies will support the education in the programme and
graduates will have prospects for jobs in the field with good conditions for
work and professional growth.

The space sector and its applications create high challenges and
stimulate the development of new technologies with direct applications in
many fields of human activity. Space has brought innovation,
competitiveness and wealth back to Earth. Space systems,
telecommunications, navigation, remote sensing, are the basis for
applications in key strategic and high economic value sectors, e.g. security,
transport, energy, environment, etc., and in daily life. Space exploration is
one of the most technologically challenging undertakings humans can
engage in and it requires innovative solutions to meet these challenges. This
innovation can be used to address societal challenges such as intelligent
energy, resources, waste and water management, health and wellness,
environment control, etc. By addressing the challenges of exploration, we
will therefore invigorate innovation, competitiveness and economic growth
well beyond the space sector itself.

Structure of the programme and enrollment of students:

The programme ASE&C has two modules, which are mutually
connected: Module 1 ,,Aerospace engineering (small satellites)* and Module
2 ,,Wireless and satellite communications”. Their curriculum contains variety
of possibilities for education of the students. Introductory compulsory and
elective disciplines determine the direction of further study in the modules.
The curriculum includes 3 common and 4 compulsory disciplines for each
module. Specialization continues with various elective disciplines (11 in
each module). There are also single disciplines allowing invitation of
distinguished Bulgarian or foreign experts to teach various courses in the
field of aerospace engineering and communications.



The duration of the programme is 1.5 years, or 3 terms, including 840
teaching hours (with 70 ECTS credits). It ends with a learning practice (or
self-preparation; 5 credits) and a master’s thesis (100 additional hours and
15 ECTS credits). Education is based on combined physics/engineering
approach with special attention to practical and self-dependent work in all
disciplines.

Students with a bachelor’s degree in physics, engineering physics or in
related fields of technical or natural sciences can be enrolled in this master’s
programme. Students with a bachelor’s degree who have background in
engineering physics, technical electrodynamics and electronics, computer
science, webs, communications, communication and information
technologies, optics, space engineering, space sciences, etc. can apply for this
programme. Students with a bachelor’s degree in other fields pass exams in
basic physics during the programme. The admission of students is without
preliminary exam; they can apply only with their bachelor diploma according
to the rules in Sofia University. The applicants have to apply for the
programme far before the start of the academic year in Sofia University.The
programme starts with the winter term on 1% of October each year. Students
graduate with defense of a master’s thesis.

Graduates from the master’s programme Aerospace engineering and
communications are prepared for practical work in development, design,
production, installation and support of small satellites and their
communication devices. They are also familiar with the basic applications
of satellites and are able to propose and develop new applications.

Graduates from module 1 of the programme can work in the fields
related to development and support of small satellites and unmanned flying
systems, development, design and production of parts and systems for
satellites, reduction of satellite data and images, satellite navigation and
telemetry (GPS- systems) in companies specializing in the field of aerospace
engineering, electronics and information technologies, etc. They can
continue their education in a PhD programme or apply for faculty positions.

Graduates from module 2 of the programme can work in the fields related
to development, expanding, restructuring and support of wireless and or wire
webs in companies specializing in the field of satellite communications,



electronics and information technologies, etc. They can continue their
education in a PhD programme or apply for faculty positions.

Exchange of students in this programme with other universities is
expected in the frame of the ERASMUS programme. There are signed
agreements between Sofia University and Ecole d’Ingenieurs (ECE — Paris,
France), Aalborg University (Copenhagen, Denmark) and Instituto Superior
Technico (IST — Lisbon, Portugal) for exchange of 3 students for 18 months
total in the field of communications.

Foreign students will study in English or Russian language.

M Marucrbpeka nporpama:  Be3Ku4HH MpeRH M ycTpoiicTBa — |

Cpok na obyuenue: 3 cemecTbpa/4 cemecTbpa
Dopma na obyuenue: peroBHa/3aJ09HA

Pvrosooumen: non. n-p Craaumup Kones
men.: 02/8161 689

e-mail: skolev@phys.uni-sofia.bg

Web: http://wireless.phys.uni-sofia.bg;
http://www.phys.uni-sofia.bg/~dankov

CbBpeMeHHUTE O€3KWYHH KOMYHHKAIIMM Ca eIHa OT HaH-Obp30
pa3BUBaILUTE c€ YOBEIIKM AerHocTH. CaMO B paMKUTE Ha €IHa TpeTa
YOBEIIKH )KUBOT CE€ CMEHUXA TP TIOKOJICHHS MOOWITHY KJICTHYHH CHCTEMU U
ce MmosiBuXa OCPKUIHH MPEKH, KOHUTO HEC ONPEIeyiT €IWH CHBCEM HOB
00MK Ha KOMYHHKAIIMOHHOTO OOIIyBaHe MeXay xopara. Ha xom ca
Mpexute oT 4eTBbpTo nokoeHue (LTE, WiMAX), xapakTepu3upaliu ce ¢
HOBU Pa3HOOOpa3HW YCIyTM W BHCOKa CKOPOCT Ha TpaHcdep Ha NaHHM,
MyaTUMeIMss U codTyepHO pammo. TemmoBeTe Ha HapacTBaHE Ha
OezxuuHUTe (HOPMH 3a TpEHACSHE HAa ped ¥ JAaHHU 32 YacTHH U
KOPITIOPATUBHU LIETM U TEXHOJIOTMUTE 3a TOBA €A HAWCTHHA BIICYATIISBALIM.
PasmmpsiBAT ce W KadecTBEHO ce TpaHchOpMHUpaT (YHKIMUTE Ha
Oe3KMIHUTE MPEKH 33 BPB3Ka C HHTEPHET, CUTYPHOTO IIpe/IaBaHe HA JaHHU
U U300paxXeHus, Ti1ac mpe3 uaTepHeT VolP, HOBH MynTHMEIUMAHH YCIyTH,



,,MOOHJIEH Oe3xHnueH oduc*, TeJleMeAUIIHA, paaroYecTOTHI
UICHTU(HUKAIIMOHHN YCTPOMCTBA, CEH30pHH Mpexxku u mp. Kirouou
MoMeHTH Osixa mpe3 2004 r., koraTo OposAT Ha MoTpeOUTENUTe Ha OEIKIUCH
HMHTEPHET B CBETOBEH MAamad HAIXBHPIM TO3HM HA MOTPEOUTENHTE C JKUUCH
uHTepHeT, U npe3 2014 ., KoraTto MoTpeOUTEeINTe Ha MOOWIICH HHTEPHET
HA/IXBBpJMXa Te3u Ha OexkudueH. HezaBucuMo oT ToBa, OBP30 ce pa3BUBAT
OezxmaauTe JToKATHU Mpexkd (WLAN), KakTo U Ha IIEpCOHATTHA KOMITIOTPH
U TepMHHAIHM C TeXHuTe nHTepdeiican ycrpoiictea (PAN mpexwn). Beue ce
TOBOPH U 32 MPEXKH C MEPUMETHP Ha JEUCTBHE OKOJIO TSJIOTO Ha YOBEKa
(BAN). OGemuHsBAT Ce KOMITIOTBPHHU, O€3KMYHH, MOOIJIHH H ONTHYHU
MpEXH, HEMPEKbCHATO CE MOSABSIBAT HOBHU (DYHKIIMHU, YCIYTH U TEXHOJIOTHH
OT HOBO IOKOJIEHHE, TOBOpU ce 3a 4-Ta MHAycTpHaiHa peBomtouusa. Tosa
HEen30eXKHO MPOMEHS HAUMHHUTE HA OOIIyBaHE U Pa3BUTHE HA OOIIECTBOTO —
COIMATHU MpEXH, OOMEH Ha eJIeKTpOHHa WH(pOpMANUs, EIeKTPOHHO
npaButencrBo u np. Cmex 2020 axryanau me ca 5G KOMYHHKALMUTE:
OrpoMHa CKOpocT Ha TpaHcdep 10 10 Gb/s, Xunsaau moTpeOUTENH, CTOTHIIN
XWSIM CEH30PHU BpPB3KH, Internet of Things, yMHE KbIIHM, yMHH TpajioBe,
KoH 0e3 BoJa4H  TIp.

Llen na  npoepamama:  VsrpakpaHero, — pasmUpsSBAaHETO U
MOJIbP)KAHETO HAa  CHBPEMEHHHTE KOMYHHUKAIIMOHHH  MpPEXH U
KOMYHUKAIIMOHHU TEXHOJIOTMH C TOJNKOBa OBpP30 MPOMEHSIM Ce
XapaKTePUCTUKH HEMHHYEMO M3HCKBA HAIMYUETO HA CHEHHUATHCTH C I10-
IIMPOKH TTO3HAHUSA 32 ApXUTEKTYpaTa Ha MPEXHUTE U QYHKIMOHATHOCTTA Ha
W3MOI3BAHUTE YCTPOWCTBA, 332 TSAXHOTO IIPOrpaMUpaHe M 3a HAYMHUTE Ha
oOMeH Ha JaHHH Mexnay TsaX. OCBeH TpPaJAWIIMOHHUTE YMEHHS 32
COPTYepHOTO TMONABPKAHE HA MPEKHUTE, ITO3HABAHETO HA TAXHATA
OpraHM3aIsl U MIPOTOKOIH 32 BPB3Ka OT BAKHO 3HAYCHHUE CA U MTO3HAHUATA
3a ()M3MYHUTE OCHOBH Ha MOOWJIHHTE paJlOKaHAIM, 32 YCTPOHUCTBOTO U
(GYHKIIMOHHPAaHETO HAa TPUEMHUINTE, MpENaBaTeIUTe, aHTCHUTE; 32
MUKPOBBIHOBUTE U3MEPBAHUS, 32 BB3JCHCTBUETO HA MIUKPOBBIHUTE BHPXY
YOBEKAa W APYTH (PU3WYHU IO CBOSATA CHIMHOCT MO3HAHHUS 32 MPEXUTE U
ycrpoiicTBata. IMEHHO TyK € W MpHBJIEKATEHATA CHJIAa Ha MarkucThpcKaTa
nporpama bezxuaan Mpexu u ycTpoiictBa BbB Or3nueckust GakyiaTeT — T
OCHUTYpsiBa €[HAa CTaOWJIHA IOATOTOBKA Ha CICIHAIUCTH C JOCTaTHYHO



II'bJIEH KOMIUIEKT 3HaHUS 1 MHOBATUBEH MOTJIea KbM ObJlielaTa uM paboTa.
CrpykTypaTa Ha MarucTbpckata nporpamMa bemkuunu wmpexud u
yCTpOHCTBa BKIIOYBa 3 oOpasoBaTeNHH Tpymw B 3 erama: 3 YBOAHH
n30upaeMn JUCIMIUIMHE (32 okomo 1.5 Mecema oOT HayamoTro Ha
o0ydeHneTo), 7 3aabIDKATETHA U oT 7 10 10 m30mpaeMu AUCHUTUTHHU (OT
o6mo 19) B 5 HampaeneHus (3a Okojo | ToguMHA) M TpakTUKa (KypcoB
MPOEKT) C HWHAMBHIYATHH 3a7add (3a Okoio 1/2 roawHa B Kpas Ha
o0yuenueto). [ToHexxe CTyAeHTUTE UABAT OT PA3IMYHU YUeOHU 3aBeleHUs U
C pa3iM4yHO HUBO Ha MOJTrOTOBKA, YBOAHUTE MUCLUUILIMHYU ca peAHa3HAuUCHH
3a U3paBHSABAaHE M ONPECHSABAaHE Ha IIO3HAHMUATA HA CTYJISHTUTE OT
OakalaBbpcKaTa CTEHEH 10  OOMIOTEOPETHYHHTE U IPHIOXKHO-
MPaKTHYECKUTE OCHOBH Ha IIporpamMara. 3aIbIDKUTEIHATE U W30HpacMUTE
JUCUMIUIMHM M WHJMBUJIyallHaTa NpakTHUKa ca pasnpeaeneHd B 5
HanpaBieHus: 1) EnextpoauHamuka, pasnpocTpaHEHHE Ha CHTHAJH,
uHpopManys u craTucTrka; 2) CUrHAIM, MOTYJIAINH, KOTUPAHE U JOCTHIT;
3) KoMyHHKallMOHHM YyCTpOWCTBA M CHUCTEMH (MHTETPAJHU CXEMH U
MHUKpPOBBJIHOBA M OeKWYHA TexHHWKa); 4) MpexH, TPOTOKOIIH,
mporpaMupane u copryep, CHTYPHOCT, TpaHcdep Ha JaHHU, U 5) MHoBarwm
U YIIpaBJcHHE, IPAaBHA U HKOHOMHUYECKU IpodiemMu Ha mMpexute. OcodeHo
CHJIHA YacT Ha IporpamaTta, KOATO ce cpella MO-pAAKO B APYTH MOAOOHH
porpaMu, € 4YacTra, CBbp3aHa C MHTErpajHaTa  €JEeKTPOHHKA,
MHUKPOBBJIHOBaTa TEXHMKA, H3MEpBaHUATA, AaHTEHUTE, CATEJUTHUTE
KOMYHUKAIIUH, CCH30PHUTE MPEXKH, PaHOUYECTOTHUTE UACHTU(PUKAIIMOHHH
YCTpOICTBA, ONTHYHATa KOMYHHMKALMOHHA TEXHMKA, E€JIeKTPOMarHUTHaTa
CbBMECTHUMOCT,  CHUTHaJHaTa  HMHTETPUPAaHOCT U JAp.,  KBJAETO
MIPENOJABaTEIICKUAT €KUIl UMa TOoNIiM onuT. MIMeHHO ToBa Kapa OaxasiaBpu
OT pa3IM4HU BUCILHM YUMUJIUILA Ja XKeJasT Jia MpoabhkaT 00pa30BaHUETO CU
B Ta3d MarucTbpcka MmporpaMa — TyK T€ HaMUpaT YHUKAJHU HOBU 3HAHUA.
Jobpe momOpaHHAT TPEMOJAaBATEICKH €KW —  YHUBEPCUTECTCKH
IperofaBaTen ¢ OoraT OMUT W J0Ope IMOATOTBEHU IIPEMOAaBaTEId OT
Ou3Heca, KOUTO 3a/iaBar ,,state-of-the-art” HMBO Ha W3ydaBaHUTE MPOOJIEMH,
kakto u oyt 100% oOe3rmeueHoCT Ha JIEKIIMOHHUTE KYPCOBE C aBTOPCKH
yueOHHIN (XapTHEHH WM SNEKTPOHHM), CHITHO IMOJIIOMara CTYACHTHTE U
yBenn4aBa e()eKTUBHOCTTA Ha 3aHATHATA. B mporpamara ca BKIIOYCHH U [IBA



YHHUKaJTHU €THOKPATHU Kypca B JIETHUS U 3UMHHS CEMECTBHD, 32 KOHTO Ce
KaHST M3BECTHH CICIHAJINCTU [0 aKTYyaJHU MPOOJIEMH OT TEMaTHKaTa Ha
mporpaMaTa, a TeMUTe ca pa3MYHU BCSKa ToJuHAa. Marucrbpckara
mporpama € ONTUMH3MpaHa 3a okoio 15-20 cTyeHTH TOAUIIHO, 32 Ja He ce
ryOu Bpb3KaTa C OTACNHHS CTYyJCHT U Ja ce 3amasd e(eKTUBHOCTTa U
IBITHOTATA Ha yueOHus mporec. CTpyKTypaTta U CrieluHIHATE 0COOCHOCTH
Ha TuarhopMata Ha OOyYeHHE B HMHTEPIUCHUIDIMHAPHATA MarUCThpCKa
nporpama bBe3kWYHM MpeXu W YCTPOUCTBA ca MyONMKYBaHH B HIKOJKO
CTaTUM HAa AHIJMHACKU €3WK, IMOCclelHaTa OT KOMTO € Ha OHJIAMH ajapec:
http://www.ijmef.org/ paper Info.aspx?ID=2583.

CpoKbT 3a pedogHo obyyenue B TIporpaMaTa bBe3kudHH Mpexu u
ycrpoiicta ¢ 1.5 rogunu, win 3 cemecmupa, ¢ ooeM 720 yaeOHU daca (3a
kouto ce gaBat 60 ECTS kpeanta) u 3aBbpHIBa ¢ yaeOHA MpPaKTHKA (WIH
KypCOB IPOEKT) W 3aIluTa Ha murioMHa padora (ome 30 ECTS kpenura).
CpokbT Ha 3adounomo obyuenue ¢ 4 cemecmwvpa c¢ obmo 90 ECTS
Kpenuta (KakTo MpU pemoBHO oOyueHue). BaxxkHo e nma ce 3Hae, ue
3aJI04HOTO OOy4yeHHe (KaKTO M PEIOBHOTO) CE MPOBEXIAa Ipe3 LeNus
ceMecThp B yIOOHO BpeMe Beuep.

Yenosus 3a kanouoamcmeane: B mporpamara ce mpuemMaT KaHAUIATH
¢ OakajaBbpcKa CTemeH 1o (U3MKAa U WHXKCHEepHa (DHU3WKa, HO CHIIO0 U
OakajaBpy C OJHM3KH JO TEMaTHKAaTa Ha MpOrpaMaTta CIEMUAIHOCTH OT
BCHYKH TEXHUYECKH BHUCIIH YUcOHU 3aBEICHUS.

[IpuemMbT Ha KaHAUIATHU 32 pedosHa opma € TPE3 3UMHUSL CEMECTBP.
3adounomo obyuenue 3amouBa Tpe3 Jemuus cemecTbp. llpuemMbT Ha
KaHIUJATHA 32 PENOBHO HJIM 33aJOYHO OOYYCHHE 3a MecTa, cyocuoupauu
om Owpoicasama, CTaBa C W3MHUT, a 33 WIAMEHO 0OyueHue — CaMo II0
IOKYMEHTH (T10 ycIiexa OT JUILIOMATa 3a BHCIIEe 00pa30BaHuUe IPH CPEICH
ycrex, He mo-HHUCBK oT J[loObp). B mporpamara ca mupeaBuiucHU
n30MpaeMy W3paBHABANIM TUCHUIUIMHU 332 CTYICHTH, 3aBBPIIMIA
OakamaBbpcKa crerneH BbB Du3myeckus GakyiTeT, B Ipyr GakyaTeT WIN
npyro Buciie yumiammie. dopmara Ha ABPKABEH H3IUT € 3allUTa Ha
MarucThpcka JUIUIOMHa pabora Tpe] KOMHCHS.  3aBBPIIMINTE
mporpaMaTta MarucTpd Morat Ja paboTaT B o0macTH, CBBP3aHU ChC
Ch3laBaHe, paslIHpsBaHe, MPECTPYKTYpPUpaHE H TOANbpKAaHE Ha



0€3)KMYHU, MOOWIHH, CATCIUTHH W ONTHYHH MPESKH, BBB (GUPMHU B
oOnacTra Ha KOMYHUKAIMHWTE, CICKTPOHHKATA W HH(POPMALUOHHUTE
TEeXHONOTMH W mp. Te Morar Jaa mpoibkaT OO0pa30BaHHETO CH KaTo
JIOKTOPAHTH ¥ J]a KAHJHUIATCTBAT 32 MPENOIABATEICKH UTHKHOCTH.

OT caMOTO CH Ch3[aBaHe B IporpamaTra ce o0ydaBa BHHATU IThJIHA
rpyma CTYACHTH, KaTo B IMOCIECTHUTE TOANHU TUIIMYHATA 00mIa Opoiika Ha
SIMHOBPEMEHHO OOy4YaBaHWTE PEIOBHU W 3aJ0YHU CTyAeHTH ¢ 15-25.
3aHATHTA Ce BOAAT TIIABHO BEUEp, 0 TPYIH OT 2—3 Kypca eTHOBPEMEHHO
Ha Bcekn 1-1.5 mecena. ToBa mo3BonsBa gocta epeKTHBHO OOydYEHHE, C
MHOTO WHAWBUIyaTHU 3aa9d U CAMOCTOSATECIHH MPOYYBAHUS IO BCUYKU
mucuuIuiiad. Mima MHOTO mM30HpaeMu Kypca B CBBPEMEHHH OONacTH,
HEMPEKbCHOTO CE aKTyanu3upar. Fima u MHOTO JIabOpaTOPHU MPaKTHKYMH,
KakT0O W KOMIIIOTBPHO OOydYeHHEe dpe3 CIelUalu3upaHu codryepu u
cumynatopu. B mporpamara ce oOydaBaT CTYAEHTH U OT OPYrH (paKynTeTn
Ha CVY (ocnoBHo or ®MMU), kakTo U oT Apyru Bucmm yuunuma (TY —
Codus, HBY, 103V, ITKU, 1Y, YHUBUT u np.). Baxna uHoBanus B
mporpaMaTa € Bb3MOXKHOCTTa 32 OOyYeHHE IO EAHOKPATHU KYpPCOBE IIO
CBHBPEMEHHH MPOOJIEMH HAa KOMYHHKALWUTE — €AWH MHOTO e()eKTHBEH
MEXaHW3bM 3a OBp30 BKIIOYBAaHE HAa CHBPEMEHHH W HAH-IIOCICIHU
pa3paboTku B OpaHIIa, 9eTEHHN OT OAOPaHH CIEIUAIIICTH OT OHM3Heca.

Bede HSAKONKO TOMMHU MMa peaieH OOMEH Ha CTYACHTH OT HacTOsIIaTa
mporpaMa ¢ moJoOHH MPOrpaMyd B APYTH YHUBEPCHUTETH Upe3 Iporpamara
EpazeM (1 B mBere mocokw). lma monmnmcaHu cHopasyMeHHUS 3a
CHTPYIHHYIECTBO M 0OMEH Ha 3-Ma CTyIeHTH 3a o0mo 18 mecema mexmy
Coduiickuss yauBepcuter U Ecole d’Ingenieurs (ECE-Paris, France),
Aalborg University (Copenhagen, Denmark), Instituto Superior Technico
(IST-Lisbon, Portugal), Cubupckusi aepoKOCMHUYECKH YHHUBEPCHTET B
Kpacnosipck, Pycus. Ogaksat ce u npyru. UyxInecTpaHHUTE CTYICHTHTE CE
o0ydJaBaT Ha aHTJIMHCKH €3WK ChIIIACHO MTpaBIJIaTa Ha IporpaMara.

M Marucrbpeka nporpama:  besuunu Mpesku u yerpoiictsa — 11
(3a npodecnoHaTHN GaKaIaBPHU)



Cpoxk Ha obyuenue: 4 cemecTbpa
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Bwkre u HavanHata wuH(pOpMAIMsA 3a MaruCThpCKata Mporpama
besxnuHn Mpexu u ycrpoiictsa — .

Llen u ocobenocmu na npocpamama: Ta3u mporpama € 3a 3aJ0YHO
0o0yJdeHHe Ha MAarkCTPaHTH, IPHETH KaTo MPOPEeCHOHATHN OaKalaBpu U €
nonoOHa Ha 4-cemecTpuaiiHaTa 3aJ04Ha Mporpama be3xkuuHu Mpexu u
ycTporicTBa — I, HO ¢ yBeM4eH Opoi 3aHATHSA U KpeauTH. LlenTta e B Hes 1a
Morar aa ce obydyaBar mpodecroHamTHu OakalaBpu, KOUTO Ca 3aBBPIIMIH
cBOETO 00yueHue B Konexxku. CpOKBT Ha ToBa o0ydeHHUe € 4 ceMecThpa ¢
obem 120 kpemuta (mombiHHTenHUTe 30 KpemuTa ce IOMBIBAT OT 6
n30mpaeMu IUCHHMIUIHHU). BaxkHO € 1ma ce 3Hae, ue 3aJ0YHOTO OOydeHHE
(KaKTo M PEHOBHOTO) CE MPOBEKIA IPe3 IETHs CEMECTBD B YIOOHO BpeMe
BeYep, a He MOCPEACTBOM T. HAp. ,,0UHU 3aHATHS .

Ycnosuss 3a rkamouoamcmeane: B mporpamata ce IpueMaTr camo
KaH/JIUJIATH, 3aBbPIIIA KaTO TPpo(heCHOHATHH OaKalaBpy B MPOQECHOHATHO
HanpasiieHre 5.3. KoMyHHKallMOHHa U KOMITIOTbPHA TEXHUKA B Pa3iIdyHU
KOJIEXKH.

[IpueMbT Ha KaHAWZATHTE € 3a OOyueHue cpeuwjy 3aniaujane M Cce
OCBIIECTBSABA Ype3 KOHKYpC MO JOKYMEHTH Oe3 M3MUT ([0 ycrexa OT
IUILTIOMAaTa 3a MpodecuoHaNeH OakalaBbp, IPU CPEICH YCIEX HE MO-HUCHK
ot Ho6wp 3.50). OOydyennero B 3amounara (popMa 3armouyBa Ipe3 3uMHUs
cemecTsp. B mporpamara ca TpenBUACHU W30HMpacMH H3paBHIBAIIN
MUCHUIUINHA, OT KOWUTO CTyIeHTUTe u30upat moHe nee. dopmara Ha
IUIUIOMHpaHe € 3alliTa Ha MAaruCThpcKa HOUIUIOMHA pabora mpen
KOMUCHSL. 3aBbPIIMIIUTE nporpamara MarucTpu MoJTyyaBat



o0pa3oBarenHaTa KBaau(QUKAIs MATUCTBP UHXKCHEP 0 OC3KUIHI MPEKU
u ycrpoiictBa. Te Morat ga paboTaT B 00JIaCTH, CBBP3aHH ChC Ch3/IaBaHE,
pasmupsiBaHe, MPECTPYKTypUpaHe U MOAIbp)KaHe HAa OeKUYHU, KUUHH,
MOOWITHH, CATCITUTHH M ONTHYHA MpPEXH, BBHB (pupMm B obOnacrtra Ha
KOMYHHKAIIUUTE, SIEKTPOHUKATa W WH(POPMAIIMOHHUTE TEXHOIOTHH U TIP.
Te morar ma mpoabDKAT 0OOpPa30BAaHHETO CH KAaTO JOKTOPAaHTH W Ja
KaHJIMJATCTBAT 3a MPENoJaBaTeNICKU JTbKHOCTH.

OT caMOTO CH Ch3[aBaHe B IporpamaTa ce o0ydaBa BHHATW IThJIHA
rpyna CTYACHTH, KaTo B TIOCICAHUTE TONWHH oOmara Opoifka Ha
€IHOBPEMEHHO 00yJaBaHUTE PSAOBHU U 33J0YHU CTYACHTH € THITUIHO 20—
25. 3aHATHATa Ce BOIAT IJIABHO BeYep, MHTEH3WBHO MO TPymud OT 2-3
Kypca eJHOBpPEMEHHO 3a Bceku 1-1.5 mecera. ToBa mo3BomnsiBa epeKTUBHO
00y4eHHe ¢ MHOTO WHAWBUAYATHA 33724 ¥ CAMOCTOSTEIHH IIPOYIBAHUS
0 BCHYKHM IWCHHMIUIMHK. MMa MHOro m30upaeMu Kypca B CHBPEMEHHU
00JIacTH; HEMpEeKbCHOTO ce akTyamm3upar. Vima m MHOro jabopaTopHU
MPaKTUKYMH, KaKTO W KOMITIOTBPHO OOYYEHHUE dUpe3 CICIUaTU3HpPaHU
copTyepu u cuMyiaTopu. BeBene ce u 001 KypcoB MPOEKT, BBPXY KOHTO
ce pabotu 3 ceMecThpa W Ce OLEHSIBA C TEKYyIIa OIEHKA B TOCICIHUS
cemecTbp. KbM oTIenHUTE KypcoBe UMa JIabopaTOPHHU MPAKTUKYMH, KAKTO
U KOMIIOTHPHO 00YYEHHUE Upe3 CIEIHaTH3UPaHu COPTYepH U CUMYITaTOPH.
Baxxna wHOBamms B mporpaMara € BB3MOXKHOCTTA 32 OOydYCHHE IIO
€IMHOKPATHU KYpCOBE IO CHBPEMEHHH MPOOJIEMH Ha KOMYHUKAIIUUTE —
€IUH MHOTO e(peKTHBEH MEXaHW3bM 32 Obp30 BKIIOYBAHE HA CHBPEMEHHU
U Hai-TIOCNemHW pa3pabOTKH B OpaHIIa, 4YeTeHH OT MOJOpaHd
CHEIHUATUCTH 0T OH3Heca.

B mporpamara nocera ca ce 00ydaBaid MHOI'O CTYACHTH OT Pa3IUdHU
KONIeXKH B Bbirapus xato mpodecHOHANHN OakaiaBpd B IPOQECHOHAITHO
Hanpasienue 5.3. KoMyHukalMoHHa ¥ KOMIIOTbPHA TEXHUKA.

M Marucrbpcka nporpama: Wireless Networks and Devices

Duration: 3 Terms (1,5 years)
Form of education: Full time



Programme Chair: Assoc. Prof. Stanimir Kolev
Tel.: (+3592) 8161 689

E-mail: skolev(@phys.uni-sofia.bg

Web: http://wireless.phys.uni-sofia.bg/
http://www.phys.uni-sofia.bg/~dankov

Modern wireless communications are one of the fastest growing human
activities. Just during one-third of a human life, three generations of mobile
cellular systems have emerged and wireless networks have been established
that now define an entirely new communication style between people. There
are fourth generation networks (LTE, WiMAX) now, characterized by a
variety of new services and fast data transfer, multimedia and software radio.
The growth rate in wireless modes of speech and data transfer for private and
corporate purposes is really impressive. There is expansion and qualitative
transformation in functions of wireless networks for Internet connection,
secure data and image transmission, voice over Internet VolP, new
multimedia services, “mobile wireless office”, tele-medicine, radio frequency
identification devices, sensor networks, etc. The key moment was in 2004
when the number of users of “wireless” Internet worldwide surpassed the
users with “wired” Internet. Wireless LANs (WLAN) develop nowadays
particularly fast as well as personal computers and terminals with their
interface devices (Personal Area Networks, PAN). Under discussion are
already networks with working range around the human body (Body Area
Networks, BAN). Unification of computer, wireless, optical and mobile
networks takes place, new functionalities and next generation services
constantly emerge. This inevitably changes the ways of communication and
social development — social networks, electronic data interchange, e-
government, etc. In 2020, 5G communications will be up to date:
tremendous transfer speeds up to 10 Gb/s, thousands of users, hundreds of
thousands of sensor links, Internet of Things IoT, smart homes, smart
cities, driverless cars, and more.

Construction, expansion and maintenance of modern communication
networks and communication technologies with so rapidly changing



characteristics inevitably requires specialists with extensive knowledge on
network architecture and the functionality of network devices, on their
programming, as well as knowledge on the means of data exchange. In
addition to the traditional skills of network software maintenance,
knowledge of their organization and communication protocols, knowledge of
physical bases of mobile radio channels, structure and functioning of
receivers, transmitters, antennas, microwave measurements, influence of
microwaves on human beings and other essentially physical knowledge of
networks and devices are of importance. Here is the attractive strength of the
master’s programme Wireless Networks and Devices at the Faculty of
Physics — it provides training of specialists with sufficiently comprehensive
range of knowledge and innovative view on their future work.

Wireless Networks and Devices is designed as an interdisciplinary
programme. It is directed towards education of specialists who have
completed a bachelor’s degree in various fields: physics, mathematics and
informatics, engineering majors in communications, communications and
information technology, computer science, software engineering,
electronics and energy, etc. The educational goals of the programme are
related to implementation of effective training to qualify specialists in the
field of wireless networks, modern communications and information
technology, software applications, integrated and microwave electronics,
antennas, measuring equipment, propagation and influence of
electromagnetic waves, etc. Another important goal of the programme is to
enable masters in Wireless Networks and Devices with acquired
interdisciplinary training in these seemingly pure engineering fields to be
competitive and acceptable alternative for employers when recruiting
specialists with a different, more physical in nature and engineering in
implementation, view on electromagnetic aspects in modern
communications.

The structure of the programme includes three educational groups in 3
stages: 3 introductory elective courses (taken within a 1.5 month’s period
in the programme’s beginning), 7 compulsory and 7 elective courses (out of
19) in 5 areas (for about 1 year) and practice with individual tasks (for about
1/2 year at the end of training). Because students come from different



schools, with different background, three introductory courses are designed
to level and refresh their knowledge in the basic theoretical and applied
subjects in the field. The compulsory and optional courses and individual
practice are divided into 5 areas: 1) Electrodynamics, signals propagation,
information and statistics, 2) Signals, modulations, coding and access, 3)
Communication equipment and systems (integrated circuits, microwave and
wireless equipment), 4) Networks, protocols, programming and software,
security, data transfer, and 5) Innovation and management, legal and
economic issues of networks. A particularly strong part of the programme is
that related to integrated electronics, microwave technology, measurements,
antennas, satellite communications, sensor networks, radio frequency
identification devices, optical communication equipment, electromagnetic
compatibility, signal integration, etc., where the teaching staff have the
greatest experience.

Well selected teaching staff — professors with extensive experience
and well-trained lecturers from the business, who set “state-of-the-art”
level of the studied areas, and nearly 100% coverage of lectures by
copyright books (paper or electronic), strongly support students and
increase the efficiency of training. The programme includes two unique
single-time courses in the summer and winter semester that are taught by
renowned experts. The courses are topical and vary each year. The
master’s programme is optimized to be effective for about 15-20 students
per year. The structure, “know-how” and the specifics of the educational
platform of the programme have been published in several articles in
English, the latest of which is online at: http://www.ijmef.org/
paperInfo.aspx?ID=2583.

The full duration of the programme is 3 terms, which includes 780
training hours and 90 ECTS credits — 7 compulsory (35 credits) and at least
5 elective courses (25 credits) and one ,,problem-orientated* practice (15
credits). The course finishes with preparation of a master’s thesis (15
credits). English is the official language of the programme. The highly
competent lecturers are from different high schools, some are CEO, CTO,
leading specialists and project managers from several communication
companies in Bulgaria.



Students can benefit from the opportunity to continue their study at
other universities in the European Union, with which Erasmus programme
agreements have been signed, or in non-EU countries at educational
institutions with agreed cooperation and student exchange. The signed
agreements for student exchange are with: Ecole d’Ingenieurs (ECE-Paris,
France); Aalborg University (Copenhagen, Denmark); Instituto Superior
Technico (IST-Lisbon, Portugal), Siberian State Aerospace University in
Krasnoyarsk, Russian federation.

The applicants for the master’s programme Wireless Network and
Devices shall have suitable bachelor’s degree in the field of physics,
electronic or communication engineering, computer science and
information technology, etc., and good command of English (evidenced by
an appropriate document). The education process starts every year at the
beginning of October. The admission of students is without preliminary
exam; they can apply only with their bachelor diploma according to the
rules in Sofia University. The applicants have to apply for the programme
far before the start of the academic year in Sofia University. The applicants
need to apply for the programme before the end of September, if applying
by documents only. The applicants by documents only are required to have
an average grade from their bachelor’s education, equivalent to the
European C grade, or higher. Students officially finish the programme by
defending a master’s thesis before an official (government) commission.
The received master’s diploma from the University of Sofia ,,St. Kliment
Ohridski is recognized worldwide. The graduated students of the master’s
programme Wireless Networks and Devices will have knowledge in the
area of design and measurement of RF and microwave integrated circuits,
antenna engineering, system design of wireless communication systems and
the communication technologies. They can apply for jobs at companies and
organizations connected with the design, manufacturing, measurements and
analysis of microwave devices and systems, as well as in the area of modern
wireless communications.

CIIEHUAJTHOCT KOMYHUKALIUN



N ®U3NYHA EJIEKTPOHUKA
M Marucrbpeka nporpama: KoMmyHukauuu u GU3MYHA eJeKTPOHHKA

Cpoxk Ha obyuenue: 2 cemecTbpa
Dopma na obyuenue: peaoBHA

Pvrosooumen: nou. n-p XXusko KucboBcku
men.: 02/8161 640, crast 5417
e-mail: kissov@phys.uni-sofia.bg

OO0y4eHueTo € ¢ MOPOIBIDKUTETHOCT 08a ceMmecmbpa, Mporpamara
3aIo4yBa OT 3UMHHS CEMECTBP U 3aBBPIIIBA C TUILIOMHA padoTa.

Ycnosuss 3a  kamouoamcmeamne: B Marucrppckara mporpama
Komynukanun u Gpu3nyHa eIeKTpOHUKA MOTAT Jia ce 00ydaBat CTYJCHTH,

KOUTO  TpUTEXKaBaT:  00pa30oBaTENHO-KBATM(UKAUOHHA  CTEIEH
,0akanaBbp* Mo KomyHukanuu u pu3ngHa eICKTPOHUKA WU (PU3HUKA U
WHKeHepHa ~ (u3WKa;  00pa30oBaTENHO-KBATH()HKAIMOHHA  CTEIEH

,0aKaNaBbp® WIH ,,MaruCTBP TIO TPHUPOAHU WM HHKECHEPHU
CHENUATHOCTH; 00pa30BaTEIHO-KBATN(UKAIIOHHA CTEICH ,,0aKalaBbp
WIH ,MaruCTBp™ C YYATENICKAa IPABOCIOCOOHOCT 1O (u3HKa,
MaTeMaTHKa, XUMHS.

[lpuemar ce KaHIMOATH 3a cyOcuoupano odOyyeHue u 6 niameHa
¢opma. KanmmpatctBammTe B Momynl 1 3a mecta, CyOCHIUpaHH OT
IbpKaBaTa, MOaraT MPUEMEH U3IHT 10 (H3HKA, a KAaHAUIATHTE 32 MOIYI
2 — mo ¢usuka mwm xumus BHB Dakynrera mo XuMmus u papmarus.
KangupmarcrBammre 3a 1uiateHa ¢gopMma Ha oOydeHHe ce KiacupaTr Oe3
U3IMHUT 110 CPEeIHUS YCIeX OT JUILIOMAaTta 3a BHclIe oOpa3oBaHUe (yCIEXbT
TpsiOBa 1a Ob1e He MO-HUCHK OT J100BD).

[Mpunobmmute 00pa3oBaTeTHO-KBATH(PUKAIIMOHHA CTeleH
,MarucTbp-umxkenep” mo KomyHukanuum u (Qu3nyHA EICKTPOHUKA B
3aBUCUMOCT OT MOJyja, KOHTO ca wu30panu, ca TMOATOTBEHH Ja
U3ITBITHSBAT CICIHUTE NEHHOCTH:

Mopnyn 1. KomyHukanun



Ja ochIecTBIBAaT KOHCTPYKTOPCKA, TEXHONIOIMYHA M U3CIIEI0BATEIICKA
JNEWHOCT B 00JacTTa HAa KOMYHHKAIMHUTE; Ja W3BBHPIIBAT IMPOYYBAHE,
aHanM3, TECTOBE M EKCIUIOATAllMs Ha OTACNHH MOIYJH, OJIOKOBE,
YCTpOMCTBA M MPEXKH B 00JIACTTAa HA CHBPEMEHHHUTE KOMYHHKALIUH; Iia
yJacTBaT B  IPOM3BOICTBOTO, MOHTa)Xa W  HAcTpoWKaTa Ha
KOMYHHKAIIMOHHH ycTpoiicTBa. PaboTara mo oOcmy)BaHe Ha MPEXKHTE 32
cpBpemenHuTe 4G u 5G cTrangapTH.

Monyn 2. ®u3nyHa eleKTpOHUKa

Ha OCBIIECTBSABAT KOHCTPYKTOPCKA, TEXHOJIOTUIHA u
H3CIeoBaTeNIcka IEHHOCT B oOjacTTa Ha (pU3WYHATA ENEKTPOHUKA, JIa
U3BBPIIBAT WPOy4YBaHE, aHalU3, TECTOBE W  EKCIUIoATalus Ha
TEXHOJIOTUYHU YCTPOWCTBAa HAa OCHOBaTa Ha IUIa3MCHH W3TOYHHIM, HA
rOJeMH IUIa3MEHH YCTAaHOBKHM W Ta30BU pa3psmd; AWArHOCTHKA U
MOIPHKKA TIPH TUTA3MEHUTE TEXHOJOTHH 32 OTJIaraHE Ha THHKU CIIOEBE,
MOIU(UKAIHS Ha TOBBPXHOCTH, TUTA3MEHO €LBAHE U .

3aBBpUIINTE CHCHUATHOCTTA MArUCTpU ca IOATOTBEHH Ja Ce
peanm3upar Karo KOHCTPYKTOPH, CIIEIIUAIUCTH 110 TOAIPHKKA M CEPBHU3 B
obyacTTa Ha KOMYHUKAIIMUATE W ITa3MEHUTE TEXHOJIOTHH BHB (DM3UTHATA
CNMIEKTPOHUKA; CIICIMANIMCTH, EKCIIEPTH, KOHCYITAHTH B IbPKAaBHH U
gacTHH QUPMH, HAYIHO-TIPEIIOABATEIICKA U U3CICIOBATEICKH KaIpH.

OOy4eHHEeTO Cce OCBIIECTBABA OT €KUI OT MPEMOJABATEIH OT KaTeapa
Pagnodmsuka u enexkrponmka, Ousnka Ha KOHICH3WpAaHATA MaTepUs U
MUKpoeTeKTpoHrKa, KBaHToBa enekrponnka, ONTHKA U CIIEKTPOCKOIIHSL.
CTyneHTHTe MMaT BE3MOXKHOCT 3a MPaKTHUKa He caMo B bwirapus, HO u B
Ecole d’Ingenieurs (ECE-Paris, France), Aalborg University (Copenhagen,
Denmark), Instituto Superior Technico (IST-Lisbon, Portugal), University
of Bologna (Bologna, Italy), bepro (Uexus) u mp.

IIporpama
3a KOHKYPCHUS U3MHAT 32 BCHYKH MaruCTbpPCKH ITPOrpaMHy
3a yueOnara 2020/2021r.
(6e3 MII Onrometpus — 2 cem.)
1. Mexanuka. IlpuHounu Ha OUHAMHUKaTa B KiIacHyeckaTa MEXaHHUKA.
Kunernuna u norennmanaa eneprus. Mmmync. MoMeHT Ha nMmmyica. 3aKOHH



3a 3ala3BaHe B MEXAHUKATA.

2. 3axoH Ha HroToH 3a rpaBuranusra. Kemnepoa 3anaya.

3. TamuneeBn u Jlopennosu Ttpanchopmarmu. CrenuaiHa Teopus Ha
OTHOCUTEIIHOCTTA.

4. TepmoauHamuKa Ha upaeaneH ras. TepmoauHamMuuHu npornecu. [Ispeu u
BTOpH NPHUHIUI HA TepMoauHamukaTa. [{uksi Ha KapHo.

5. MornekynHo-KMHETHYEH MOAEN Ha wujieaneH ras. PasmpenencHue Ha
Makxcyen — bonmmasn.

6. Enexrpuuno none. EnekrpuueH kananureT. 3aKOHU 32 MOCTOSIHHUS TOK.
[TpaBuia Ha Kupxog.

7. MaruutHo none. Cuna Ha Jlopenu. J[BrxkeHue Ha 3apeieHH YacTULHU B
€IEeKTPUYHO M MarHUTHO Mone. MaccnekTpoMmeTpus. YCKOpUTEId  Ha
3apeieHH YaCTULIH.

8. EnextpomarautHa uHAyKIus. [IpoMeHINB TOK.

9. YpaBuenus Ha Maxkcyen. EXeKTpoOMarHiuTHY BBJIHY B H30TPOITHU CPEN.

10. TDmasma. OcHOBHM XapakTepuCTHKH. [leOacBCKHM paauyc ¥ IUIa3McHa
4eCToTa.

11. Wnutepdepennmst nHa cBeriamHata. @DpenenoBa m dpayHxodeposa
mudpaxous. Judpaxunonna pemerka. MaTepdepomerpn.

12. OTpaxkeHue U IpeuynBaHe HAa CBETJIMHATA HAa TPAHULATA HA JBE CPEIH.
Honspuzanus.

13. 'eomeTpraHa orrrrka. OnTidHn eeMeHTH. DopMupaHe Ha M300paXKCHHETO.

14. TomnmuHO M3TBUBaHE. 3aKOHW 3a M3JTbUBaHE Ha AOCOIIOTHO YEPHO
TAJ10.

15. OtnenurenHa paborta Ha enekrpoHa. BeameHn ¢oroedekr. Edexr na
KomnrsH.

16. BwnHoBM cBoMictBa Ha MuKpodactuiure. Bwina nHa Jlpo bBpoiir
Judpaxuus Ha enexrpony. [IpuHImMIT 32 HeonpeaeneHOCT Ha Xali3eHoepr.

17. VYpaBuenue Ha Illppogunrep. YacThnma B NOTCHIMANHA —SIMA.
Bonoponen arom. Criun Ha enexktpona. KBaHTOBU uncna.

18. MHOroeneKTpOHHN aTOMHM, CJIOMCTA CTPYKTypa Ha aTOMHaTa OOBHBKA.
Ipunnyn Ha ITaymu. [lepponuyna cucreMa Ha €IEMEHTHTE.

19. Atomuu cniektpu. @uHa n cBpbX(UHA CTPYKTYpa HA CIIEKTPHTE.

20. CrioHTaHHU ¥ MHAYLUpaHu npexoau. MiHBepcHa HaceneHocT. Jlazepu.

21. Snpenn cumu u aapeHu mozaend. Exeprus Ha cBbp3BaHe. [lenene u
CHUHTE3 Ha sifipa.



22. PapmoakTHMBHOCT: 0-pasmanane, P-pasmanane, y-mpexoau. Edekr nHa
Msrocbhayep.

23. 30HHA CTPYKTypa Ha €JICKTPOHHHUS CIEKTHP B KOHIEH3UPAaHU CPEIU.
EnexrpuyeH TOk B MeTaJld ¥ MOXYIPOBOAHULU. P-H IPEXOL.

24. ENeKTpOHHH €JEeMEHTU. DbUIOoIsipHU W TMOJEBH TPaH3UCTOPHU.
Onepannonan ycuinBarenu. OTpunaresHa oOpaTHa Bpb3Ka.

25. EBomronust Ha 3BE3IUTE. PaKIaHe, €BOIIOLMS U KpaeH CTaauil Ha
3BesguTe. TepMmosapeHn peakuuu B 3Be3gure. Jluarpama Ha XepUIINpyHIr—
Pxncen.

JInTeparypa:
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Knument Oxpuacku®, 1993.
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1998.

[wumkos, A. [MonynpoBogaukoBa Texuuka. C., m3a. ,,Texanka®, 1994.

HuxomoB H., M. KammnakoB. Actponomust. C., YHmuBepcuTercko m3a. ,,.CB.
Kmmvent Oxpumekn®, 1997.

Wsanues H., C. [lerpos, JI. Xpucro. ®msuka. C., m3x. ,,Texanka“, 1975.

IIporpama
Ha KOHKYPCHUS U3MIHT 32 MarucThpcka mnporpama OnroMeTpust
(cpok Ha oOydenne 2 cemecTbpa) 3a yueOHara 2020/2021 .

1. M3Tounmim Ha cBeminHa. ONTHYEH IMAna3oH HA €JIEKTPOMATHUTHOTO
n3puBaHe. KopryckyisipHa 1 BbJIHOBA TEOPHS Ha CBETJIMHATA.

2. OtpaxkeHMe W TpeyynBaHe Ha CBeTIMHATAa. [IpuOmmkeHne Ha
reoMeTpuYHaTa ONTHKA.



3. Cepuunn nenm. Popmupane Ha 00pa3. LIWIMHIPUYHE 1 TOPHYHH JICIIH.

4. Cucrema or sem. Kapaunanuu paBHuHu. EnemMeHTH Ha MaTpu4Hara
OITHKA.

5. AGepanmu — cepryHa, XpOMaTHYHA, KOMa, aCTUTMAaTU3bM, TUCTOPCHUSL.

6. CaernuHaTa KaTo €IEKTPOMArHWTHAa BBJIHA. PasmpocTpaHeHue Ha
CBETIIMHHH BBJIHU.

7. CBemnHa B qUeneKTpUuHa cpena. Ilonspusanys Ha CBETJIMHATA.

8. Unrepdepennms. Judpaxuns na Opaynxodep. Andpakims Ha Ppenen

9. ®OTOMETPUUHY BETMUUHH.

10. B3aumonelicTBre Ha CBETJIMHATA C OpraHMYHATa MaTEPUATA.

11. 3purenno yceuiane M 3puTenHO BB3NpuATHe. JledexTn Ha I[BETOBOTO
BB3NPUATHE.

12. CrpykTypHH ¥ (QyHKIMOHAIHA OCOOEHOCTH Ha OKOTO. 3eHuna. Peruna.

13. OntuueH HepB U 3pUTENHO-IPOBOIHH IBTHUIIA. 3PUTEIHO MOJIE.

14. ®oropeuenuust — (HOTOXMMUYHM M OMOGHM3WYHM acrlekTH. Bumose
(doTopenenTopH.

15. Pedpakimonan ocobeHocTH Ha OKOTO. Du3mdecka W KIMHHYICCKA
pedpaxmms.

16. 3putenHa octpota. Meroau U ypenu 3a U3C/IeIBaHe Ha 3pUTEIIHA OCTPOTA.

17. Kimuanuna pedpakips. CratmuyHa W JUHAMHYHA — pedpaxims.
Emerponus. Amerpomnusi.

18. Xunepmerponus 1 mpecONONHs — BUIOBE; HAUMHK 338 KOPEKIIHSL.

19. Muomnus 1 aCTUrMaTU3bM — BUI0BE; HAUMHU 33 KOPEKLIUS.

20. Hapymenust Ha npeieH OYEH CETMEHT.

21. HapymieHust Ha 3aJieH OUEH CETMEHT.

22. bunokymsipHO 3penne. KpuBorieactBo M amOIMONUs — BHIOBE;
HA4MHH 32 KOPEKLHUSI.

23. Cnernora — IpUYMHH, BUJIOBE, TPOPHITAKTHKA.

24. KoHTakTHM JemM — MNapaMeTpH, KOPEKIMs C KOHTAKTHU JIEILH,
MOKA3aHMs U MPOTHBOIIOKA3aHUS 34 KOPEKIHsI ¢ KOHTAKTHH JIELIH.

25. OunHa (apMaKoIorHs.



