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OuznueckuaTr ¢akyaTeT Mpeajara MarucTbpCKH MPOrpaMu IO
CIIETHUTE CIELMATHOCTH:
% dusnka
Meouyuncka usuxa
Onmuka u cnekmpockonusi
Teopemuuna u uzuuciumenHa Qusuxa
Teopemuuna u mamemamuyecka guzuxa
Duzuxa
Dusuka Ha NIA3MAMA U MEPMOAOPEH CUHME3
Quzuka Ha naasmMama
Qusuxa Ha MEbPOOMO MALO
Qusura Ha A0POMOo U eremMenmaprHume 4acmuyu
Kocmuyecku uzcredsanus
Onmomempus
Tepmosiopen cunmes u nnazmenu mexuonoz2uu (npoexkm FUSENET)
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¢ Actpodusnka, METEOPOIOTHS U TeOpH3UKa
» Acmponomus u acmpoguszuxa

» [leogusuxa

» Memeoponozcus

+ UmxenepHa Qusnka

Humezpanna u ouckpemna onmoenekmponuKa

Keanmosa enexmponuxa u nazepna mexnHuxa

Mukpoenexmponuxa u uH@GOPMAYUOHHU MEXHOA0SUY

besorcuunu mpexcu u yempoiicmea(Wireless Networks and Devices)
QDusuka Ha NAA3MaAma u nAa3MeHu MexHoI02UU
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Aepoxocxwuttecxo UHIICEHEePCmM B0 U KOMYHUKAYUU



¢ SlnpeHa TeXHMKA H SIpEHA CHEPreTHKa
» Hopena enepeemura u mexmonocuu

«» dusuka U MaTeMaTHKa

» Jluoaxmuka na ¢uzuxama
» Memooonoeus na 06yueHuemo no Qu3UKa u acmpoHoMusl

CIHEHUAJTHOCT ®U3UKA
M Marucrbpcka nporpama: Meauuuacka Gpuznka

Cpok Ha obyuenue: 2 / 3 cemecTbpa
Dopma na obyuenue: penoBHA

Pvrosooumen: nou. n-p iBan XbATHKOB
men.: 8161 776
e-mail: ivanhalt@phys.uni-sofia.bg

Maructepckara mporpama MenunuHcKa (U3MKa ChC CPOK Ha
o0ydeHue 2 ceMecThpa € MperHa3HaueHa 3a CICHUANICTH ChC 3aBBPIICHA
OakajaBbpcKa CTeleH Mo (pH3WKa, ChC CIEIHAaIM3alysl 10 MEIUIIMHCKA
¢u3MKa CHITACHO IpEICTaBCHATa aKaJeMHYHA CIIpaBKa. TS mMa 3a 1eln
MOJTrOTOBKAaTa HAa BHCOKOKBATM(HUIMpPAHU CHCNHAIICTA B o0jacra Ha
MenuIuHCKaTa (pusuka. [Ipe3 mbpBHS CEMECThpP CTYACHTHTE CE€ 3aII03HABAT
¢ 0a3uCHHTE IUCIWILIMNHYE, HEOOXOIMMH 3a pa30OmpaHe Ha MmarepHana OT
cnenuanuupanuTe Kypcose. IIpe3 mbpBHsS M BTOPUS CEMECTbp Ha
00yYECHUETO CH CTYICHTUTE TPSAOBA J1a U3ydaT | IOJOXKAT M3IMHUTH 1O Haii-
Maiko 3 u30HupaeMu y4eOHH NUCHUIUIMHH C XOPAPHYyM HE ITO-MaJKO OT
135 gaca. CtyneHTHTE MOTaT Ja n30epar 0 2 CHelHANTH3UpPaIlH Kypca OT
yueOHuTe mporpamu Ha Dusmdeckus (pakyiTeT, NMPH ChIIACyBaHE C
PBKOBOAMTENS Ha AUIJIOMHATA paboTa U C ONOOpEHNE OT PHKOBOIMTEIS Ha
MarucrbpckaTa nmporpama. IIpe3 BTopus cemecTbp ce€ HOATOTBS
IUIUIOMHATa paboTa, KaTo HEeWHaTa aKTyalmHOCT, LENd, 3aJa4i U HaydHa
HOBOCT C€ JOKJAIBaT M C€ ONOOpSBAT Ipell HayIHOU3CICHOBATEICKUS



ceMuHap mo MemuiuHcka (usuka. [loAroTBsiIHETO HA Ta3u JUIIJIOMHA
paboTa ce OTYUTA U KaTo y4eOHa MPaKTUKA B ChOTBETHOTO 3BEHO, B KOETO
CTYACHTHT IMOATOTBS AUTUIOMHATA CH paboTa.

MaructbpckaTa mnporpamMa MeauiMHCKa (u3MKa CbC CpPOK Ha
obydeHne 3 ceMecThpa € MmpeaHa3HaueHa 3a CIEIUAIUCTH ChC 3aBbpIIeHA
0akallaBbpcKa CTEMEH Mo (u3uka 0e3 crenuaiu3aius M0 MEIUIMHCKa
(¢U3MKa ChIVIACHO MpEJCTaBeHATa akaJeMHU4HA CripaBka. Ts wma 3a 1ien
MOJIrOTOBKAaTa HA BHCOKOKBAJIHU(UIMPAHH CIEIUATMCTH B 00JacTa Ha
MeaMIHUHCKaTa Gusnka. [Ipe3 mbpBUsS ceMECTbp CTYIEHTHTE CE 3al03HABAT
¢ 0a3WCHUTE MUCIMILIMHU, HEOOXOIMMHM 3a pa30upaHe Ha Marepuana oT
crienuaIu3upainuTe Kypcose. [Ipe3 mbpBUS U BTOPUS CEMECThP Ha
00yYEHHETO CH CTYJICHTUTE TPAOBA Ja U3ydaT U MOJIOKAT U3IHUTH IO Haw-
Majgko 4 u3bupaecMH y4eOHU MUCIMILIMHHA C XOpapuyM HE MO-MajKo OT
180 waca. CTymeHTHTE MOrat Jia u3bepaT 10 3 CIelUau3upany Kypca oT
yuaeOHuTe mporpamu Ha Dusudeckus ¢GakyiaTeT, CbC ChIVIACyBaHE C
PBKOBOAUTENIS HA JUIJIOMHATA pa0boTa U MPH 0JI00PEHUE OT PHKOBOIUTENS
Ha Marucrbpckara mporpama. [Ipe3 mociemHus cCeMecTbp c€ MOATOTBS
JMUIUIOMHATa paboTa, KaTo HeWHaTa aKTyajdHOCT, IIeJH, 3aJa4d M HaydHa
HOBOCT C€ JOKJAaJBaT M C€ OJ00pSBAT Ipen HaydYHO-U3CIICIOBATEIICKUS
CeMHHAp 1O MemuIMHCKa (u3uka. [loAroTBAHETO Ha Ta3W TUILIOMHA
paboTa ce OTYMTA U KaTo ydeOHa MPaKTHKa B ChOTBETHOTO 3BEHO, B KOCTO
CTYJICHTBT IMOATOTBS JUIJIOMHATA CH paboTa.

JlunnoMupaHuTe MarucTpy MO MEJMIIMHCKA (H3MKAa MOraT Ja ce
peanu3ipaT KaTo CIEHHAIMCTH B MEIUIIMHCKH WHCTUTYTH, OOJNHHWIHN |
a0opaTopuM, 3IpPaBHM  IICHTPOBE, B  METPOJIOTHYHH  HMHCTHTYTH,
uHCTUTYTUTe Ha BAH; B paadoiord4yHd IIEHTpOBE M J1abopaTopHH,
PaTMOXMMUYHU JTa00paTOpUH, JITAa0OpaTOpUH IO paJMallMOHHA 3allUTa |
JIO3UMETPHS, B XUTUEHHO-EITH IEMUOJIOTHIHI WHCIEKIHH,
PaTuOCKOJIOTHYHH J1a00paTOpHH U MHCICKIIMUTE MO OXpaHa Ha OKOJIHATa
cpena, pa3paboTka Ha MeENUIIMHCKA amapatypa. ToBa ca CIICHAJIKCTH,
3all03HATH ChC CHBPEMEHHHUTE METOJM M TEXHOJIOTMH Ha (H3HMKaTa |
HH(pOpPMATHKAaTa B MEIUIIMHCKUTE W3CICABAHUS M KIMHWYHATA TPAKTHKA,
MpUjaramy  WHPOPMAIMOHHA TEXHOJOTMH Tpu  00pabOTBaHETO Ha
MEIWIMHCKAaTa WH(pOpMarms, o0pabOTBAaHETO U  pa3lMO3HABAHETO Ha



M300paKEHUSATA B MEIUIIHCKATA THATHOCTHKA.

MenunuHcKaTa GU3MKa € MHOTO MPECTIKHA M ThpceHa mpodecus B
memuss cBat. C  ocoOeHo ObBp3W TEMIIOBE HAapacTBa THPCEHETO U
peanm3anuaTa Ha TakuBa crnenuanuctd B CALLl, 3anagna EBpona u apyru
WKOHOMHYECKH Pa3BHTH CTpaHW. Ta3u mpodecus cuHTe3mpa B cebe cu
3HaHUS OT BCHYKU HPUPOIHU HAYKH, ITOPATH W3KIIOYATETHATA CIOKHOCT
U MHOTOOOpa3HOCT Ha TMPOIECUTE B JKUBUS OpraHM3bM. MHOro Hamm
BBIMUTAHUIN ca JoKkTopaHTd u wm3caenoBatenn B CAIll, Kanana,
Iepmanms, ABcrpus, IllBenmus m np. crpaHu mo cBera. Beska romuna
CTYACHTH W JAOKTOPAHTH YJacTBAaT B KypCOBETE 3a BHCINA KBaJIU(UKAIIHS
Ha Europian School of Medical Phisics B IlIBefinapus u @paHIws, KbIeTo
ce 00ydJaBaT WM MONTydYaBaT KBATHM(HUKAIIMK [0 HAN-HOBU BUCOKH (PU3MYHU
TEXHOJIOTMU B MemuimHaTa. Pabotm ce mo chBMecTHO OOydeHHE Ha
crynentu ¢ Harvard Medical School u Harvard University (CALLL).

B marucrbpckara mporpamMa ce IpHEMaT CTYACHTU 3a CyOCHAMPaHO
o0ydeHue U B tuiateHa ¢popma. Kanmunarcreammre 3a MecTa CyOCHIpaHn
OT IbpiKaBaTta IojiaraT MprueMeH U3muT mo ¢pusuka. KanmunaTcrBamure 3a
rateHa popMa Ha o0ydeHre ce KiIacupaT 0€3 H3IHT 110 CPETHHS YCIeX OT
IUILIOMATa 3a BUCIIE 00pa3oBaHue (yCIeXbT TpIOBa Ja Obje HE TMO-HUCHK
ot ,,0006p*). [Iporpamara 3amouBa Mpe3 3MMHUS CEMECTHP.

M Marucrbpcka nporpama: OnTHKa U CHEKTPOCKOMS

Cpoxk Ha obyuenue: 3 cemecTbpa
Dopma na obyuenue: peroBHA

Pvrosooumen: nipod. npu Acen [lamros
men.: 8161 286
e-mail: pashov(@phys.uni-sofia.bg

MamcerCKaIa Iporpama Orrmrka 1 CIICKTPOCKOIMA MMa ClICAaIM3UpaHa
Haco4eHocT. Ts Haarpaxia MorydCHUTE B 6aKaJ'IaB'prKaTa CTCIICH 3HaHMs1, C LT
IOArOTOBKa Ha CICHHUAJIMCTU B CICAHUTC obmacru: (1)I/ISI/IK8. Ha aToMHUTC U



MOJTeKyauTe, (U3MKa Ha IUIA3Mara; ONTHYHH W3MEPBAHHMS M ONTHYHH
TEXHOJIOTHH; ONTHYHA CIEKTPOCKONMUS M CIEKTpaJieH aHajlu3; OpraHuyHa
OITOENIEKTPOHHKA.

OO0y4eHneTo € ¢ IPOABIDKUTETHOCT TPU CeMeCcTbpa M Iporpamara
3armo4Ba OT 3UMHHUS CEMECTBD.

B marucrspckara nporpamMa OnTHKa U CHEKTPOCKONHUS MOrar aa ce
0o0ydJaBar CTyJCHTH, KOUTO MTPUTEIKABAT:

e 00pa3oBaTeNHO-KBAMU(pUKANMOHHA CTENEH ,,0akanaBpp” IO

¢dusnka;

e o00pa3oBaTelHO-KBaTM(UKAIIMOHHA CTEleH ,,0aKamaBbp™  HIIH
,»,MarucTbp‘‘ 0 NPUPOIHU WM UHKEHEPHH CIIELHATHOCTH;

e o0Opa3oBaTelHO-KBaTM(UKAIIMOHHA CTEleH ,,0aKamaBpp”  HIIH
»MarucTep ¢ yYHTENCKAa MPaBOCHOCOOHOCT TO  (puswmKa,
MaTeMaTHKa, XUMUSL U OHOJIOTHSL.

HIMpOKUAT CIEKThp OT MPEIOKEHA M30HpacMH KypCOBE OCHTYpsBa Ha
MarucTpUTe COJMIHA MOJATOTOBKA B YKEJIaHUTE OT TAX 001acTh Ha OOydeHHe.
Yacr oT TAX UMaT MpequMHO QyHIaMEHTalleH XapakTep ((hu3rKa Ha aTOMHTE
U MOJICKyHTe, (PU3UKA HA ID1a3MaTa) U JaBaT BE3MOKHOCT Ha CTYICHTHUTE 32
peamu3anys y HAC M B Uy)KOMHA B HAYYHOHM3CIICIOBATEICKH ICHTPOBE H
BUCIIM y4eOHM 3aBefeHWs. J[pyrMm uUMaT NIPEeAUMHO MPHIOKEH XapakTep
(oNTHYHM M3MEPBaHUSA W ONTHYHHU TEXHOJIOTMH, ONTUYHA CIEKTPOCKOMUS U
CIICKTpAJICH aHajn3, OPraHMYHA ONTOCICKTPOHMKA) ¥ IO3BOIIBAT paboTa
KaTO EKCIIePTH W CIECHUAIHCTH B ONTUYHH M MAIIMHOCTPOUTETHH (QUpMH, B
METPOJNIOTHYHY, EKOJIIOTUYHH, apXCOJOTHYHH, MEIVIUHCKA W OWOIOrHYHU
WHCTUTYTH, XUTMEHHO-CIMJIEMHOJIOTUYHH U BETEPUHAPHO-CAaHUTApHU
KOHTPOJIHU OpraHu3alii, XUMHYecKaTa IPOMHILIEHOCT U IPYTH.

MaructbpckaTta ~ mporpamMma = € HEpa3pHUBHO CBbp3aHa €
HAYYIHOHM3CIIEOBaTeNIcKa padora. Ha CTymeHTHTE OT Ta3W Marucrbpcka
mporpaMa ce rpezyara padora B eKHITM 10 HAyYHU MPOEKTH Ha KaTeapara.
ToBa Mo3BOJNISIBA €CTECTBEHO NpPEMHUHABaHE B JOKTOpCKAaTa CTENEeH Ha
obOyueHue.

[Ipuemar ce cTyaeHTH 3a CyOCHANpaHO OOydeHHE U B IUIaTeHa (opMa.
KangupmarcrBammre 3a MecTa CyOCHAMpAaHH OT [Obp)KaBara Iojarat
mpueMeH W3MUT 1o ¢u3nka. KangumarcTBammre 3a IuiaTeHa ¢opMa Ha



o0ydyeHue ce KiacupaT 0e3 M3MHUT MO CPENHUs YCIeX OT AMIIOMAaTa 3a
BHCIIIe 00pa3oBaHue (YCIeXbT TPsAOBA Aa ObJe HE MO-HUCHK OT ,,J00BP").

M Marucrbpeka nporpama: TeopeTHuna U M3YHCAUTETHA GH3NKA

Cpoxk Ha obyueHue: 3 cemecTbpa
Dopma na obyuenue: pernoBHa

Pvrosooumen: npod. nbu Hukonaii Butanos
men: 8161 852
e-mail: vitanov(@phys.uni-sofia.bg

MaructppckaTa mporpamMa MMa 3a 3ajada Ja MOATOTBH CIIELHAIMCTH
CbC 3HAHUS U YMEHHS, KOUTO Jla UM JajgaT Bb3MOXKHOCT Aa paboTAT KaTo
HAyYHH paOOTHHIM W TPEMOJaBaTeId B YHHUBEPCUTETH U HAyYHO-
W3CNEMOBATeICKA WHCTUTYTH 110 HAy9YHH 3aJadd B oOjacTra Ha
TpaBUTAIUATA, KOHACH3WpaHATA MATepHs, aTOMHaTa (pH3MKa, KBAaHTOBATa
ONTHKA, W3YHCIUTENHAaTa (U3NKa W Jpyrd AakTUBHH OOJacTH Ha
CBhBpEeMeHHaTa TeopetndHa Gu3nka. OT 0COOCHO 3HAYCHUE € HATMYUETO Ha
HAaCKOpO H3rpajZieHaTa MOILIHA M3YMCIUTENHAa cucTteMa (KIbCTep) Ha
TepuTOpHsiTa Ha Kateapa TeopeTtnyna (usmka.

B mporpamaTa me ce oOy4aBar JiWIla, KOMUTO WUMAaT OOpa30BaTEIHO-
KBATM(UKAIMOHHA  CTENEeH  ,,0aKaaBBp 10  CICHUATHOCTHUTE  OT
npodecronaHO HampaBieHue ,,Ousnueckn Haykuw® W OPYTH  CPOTHU
HampaBieHus. [lpuemar ce cTymeHTH 3a cyOcHaupaHo oOydeHHWEe W B
wrarena ¢opma. KanmmparcrBammre 3a Mecta CYOCHIMpPAaHU OT
IbpKaBaTa IojaraT MpUEMEH HM3MHUT 1o ¢u3uka. Kanmumarcramure 3a
tateHa opMa Ha o0ydeHre ce KiIacupaT 0¢3 H3IHT 110 CPETHHS YCIIeX OT
TUILTIOMATa 3a BUCIIE 00pa3oBaHue (YCIeXbT TPIOBa Ja Obae HE TMO-HUCHK
ot ,,0006p*). Ilporpamarta 3amouBa npe3 3MMHUS CEMECTBP.

OOy4JeHHeTO ce OpraHu3Npa B TPU CEMECTHpa IO yTBBpACHA ydcOHa
nporpama B obeM 750 waca (69 kpemuta). OOydeHHETO 3aBBpPIIBA CHC



3ammTa Ha aumioMHa pabota (21 kpenura). [TogroroBkara Ha AUTUIOMHATA
paboTa ce OChINECTBABA YCIOPEIHO C ayAUTOPHOTO OOYUICHHUE MPE3 TPETHSI
cemecTbp. IIpe3 mbpBHUs ceMecTbp CTYACHTUTE MMAaT 2 3aIbJDKUTENHU
kypca (135 wyaca, 13 kpenura), a mpe3 BTOpUs — 2 3aJABIDKUTENIHA Kypca
(150 gaca, 14 xpemuta). CtyneHTuTe H30UpaT N30HpPaeMu KypcoBe ¢ OO
xopapuyM 470 uwaca (42 kpeauta). MunmMmaneH Opoil Ha u3OHpaeMuUTe
kypcoBe € 10 — 3a mppBuU cemecTbp 4 kypca (180 waca, 17 kpeaura), 3a
BTOpU cemecThp 4 kypca (170 uaca, 16 xpenura), 3a TpeTH ceMecCThbp 2
kypca (120 ygaca, 9 xpenuta). CTyAeHTUTE UMAT MPaBo, CJeJl ChIjacyBaHe
C PBKOBOIUTENS HA MAarucTbpckaTa IMporpaMa, Ja 3aMeHAT JABa OT
n30HpaeMuTe KypcoBe C KypC OT JApyra JAeHCTBHTEIHO IMPOBEXKAAIIA Ce
MAaruCThpPCKa MporpaMa BbB Ou3ndeckus Gpaxynrer.

OOy4eHHEeTO ce OCBHIIECTBSIBA OCHOBHO OT €KHI OT MPEIOIaBaTeIH OT
katenpa TeopeTrnuHa (U3MKaA, a CHIIO TAKa U OT MPEIOJABATEIH OT IPYTH
katenpu (AtomHa ¢usnka, Ou3uka Ha KOHAEH3UpPAaHATA MAaTEPHS,
KBanToBa enextponuka, OnTHKa U CLIEKTPOCKOIIHS).

M Marucrbpeka nporpama: TeopeTnuHa 1 MaTeMaTHIECKA (PH3NKA

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

Pvrosooumen: mou. n-p JluMutbp MnaieHoB
mei.: 8161 662
e-mail: dimitar.mladenov@phys.uni-sofia.bg

MaFI/ICT'BpCKaTa nmporpamMa MMa 3a 3ajiada Ja MoArorBu CreuHuaJIvcCTu,
noJiydeHarta HpO(l)eCI/IOHaJ'IHa KBaJ'II/I(l)I/IKaLII/ISI Ha KOMTO Ja HM Oanac
BB3MOXHOCT 3a pcalu3alus U pa60Ta KaTO ImpernogaBaTejii B
YHUBEPCUTETH W  HAYYHHU pa6OTHI/ILII/I B HAYYHOU3CJICAOBATCIICKU
HWHCTUTYTHU. 3HaHHUATA | YMCHUATA, HpI/I,E[O6I/ITI/I B PAMKUTC Ha
MaruCTbppCKaTa Iporpama, II03BOJISIBAT HaA 3aBbpPIIHAIUTE A CTYACHTHU
YCIICUIHO Ja CC BKIIHOYAT B HAYYHOU3CICIOBATCIICKUA MPOUECC N 1a pa6OT5[T



JIO 3a/a4d W NPOEKTH B Hal-CbBPEMEHHHUTE O0JacTH Ha KBAaHTOBaTa
TEOpUsl Ha TMOJIETO, I'paBUTALMATA, KOCMOJIOTHsTA, aToMHarta (pu3uka,
(du3MKaTa HA YaCTHIINTE, KOHACH3UpaHaTa MaTeprs, KBAHTOBATa ONTHKA U
NPy TEpPCHeKTHBHU  O0NAacTH HAa  MOJEpHATa TEOpEeTHYHA W
MaTeMaTHyecka ¢usuka. OT 0coOeHO 3HAUEHHE € HANMYHETO Ha HACKOPO
W3rpajieHaTa MolIHa U3YUCIUTENIHA cUcTeMa (KITbCTep) Ha TEPUTOPHATA Ha
katenpa TeopeTndHa u3uKa.

B mporpamara mie ce oOydaBaT JMIa, KOUTO MMAaT 00pa30BaTEITHO-
KBaNU(UKAI[MOHHA CTelmeH “‘0akamaBbp” 1O CIHCHUANTHOCTHTE OT
npodecroHaHO HampaBieHue ,,Ousnmueckn Hayku® W JPYTH  CPOTHU
HampaBieHus. [Ipuemar ce crymeHTH 3a cyOcuampaHo oOydeHHWEe W B
mwrarera ¢opma. KanmmparcrBammre 3a Mecta CyOCHIMpPAaHU —OT
IbpKaBaTa IoJaraT MpUEMEH H3MHUT 1o ¢u3uka. KanmumarcrBammure 3a
utateHa opMa Ha o0ydeHre ce KiiacupaT 0e3 H3IHT 110 CPETHHS YCIIEX OT
TUIIOMATa 3a BUCIIE 00pa3oBaHue (YCIeXbT TPIOBa Ja Objae HE TMO-HUCHK
ot ,,0006p*). [Iporpamara 3amouBa Ipe3 3UMHUSA CEMECTHP.

OOy4JeHHEeTO ce OpraHu3hpa B TPU CEMECTHpa IO yTBBpACHA ydcOHa
nporpama B obem 1200 waca (113 xpemuTa) M 3aBBpIIBAa CHC 3aIlATAa HA
nmurtoMHa padora (21 kpenura). [lonroroBkaTta Ha JUIUIOMHATA padora ce
OCBIIECTBSABA YCIOPEIHO C ayANTOPHOTO 00y4EHHE TIpe3 TPETHUS CEMECTBP.
OO0t Opoit 30HpaeMu AUCIUILIMHY € 22, KaTO MUHUMAJHUAT 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 vaca, 9 kpeaura).

OcobeHocT Ha JazeHaTa MAarucTbpcka IporpaMa e, dYe HsiMa
3aJbJDKUTEITHA KypCOBE, a BCHYKH ca u3zbmpaemu. CTyqeHTUTE HUMaT
MIpaBo, CJeJ ChIJacyBaHE C PHKOBOAMTENA Ha MarucTbpckara mporpama,
Jla 3aMEHST ABa OT U30MpaeMHUTe KypcoBe C Kypc OT Apyra AeHCTBUTEIHO
MPOBEX/IAIIA CE MAaTUCThpPCKa MporpaMa BbB Ou3ndecKus Qpaxynrer.

OOy4eHHEeTO ce OCBHIIECTBSIBA OCHOBHO OT €KHII OT MPEIOIaBaTeIH OT
katenmpa Teopernuna ¢usnka Ha Ou3ndeckus  Qaxkynrer, OT
mpernogaBatend oT qpyru Gaxynreru (dakynrter mo mareMaTHka U HHHOp-
MaTuKa), a ChbIIO Taka U OT HAyYHH CBHTPYJHHUIM OT HHCTUTYTHTE Ha
Brrnrapckara akageMus Ha HaAyKHTE.



M Marucrbpcka nporpama: ®usuka

Cpoxk Ha obyuenue: 3 cemecTbpa
Dopma na obyuenue: peaoBHA

Pvrosooumen: nou n-p L{Bsitko [Tomos
men.: 8161 738
e-mail: tpopov@phys.uni-sofia.bg

Marucrbpckata nporpamMa @usuka € IperHa3HaueHa 3a OakaiaBp,
3aBBpHIMUTE  crienuainHoctute du3mka w Mmaremarnka, Xumus U (pu3smka,
®usnka, Umxenepra ¢usnka, SnpeHa TeXHUKA U sIpeHa CHEPreTHKa, KakTo U
3aBBPLININTE UHKEHEPHH M MaTEMaTHYecKu ClielranHocTd. T umMa 3a 1en
Iia iajie paslIupeHy MO3HAHMS B IIUPOK CIIEKTHP OT 001acTTa Ha (PU3HKATA U
HeHUTe NpUIoKeHUs. B yueOHMs IU1aH ca 3aCThIIEHH KYpCOBE OT IMOYTH
BCHYKA OCHOBHH 00JacTH Ha ChBpeMeHHaTa ¢usmnka. [lo ceabpikaHue
VUEOHUST MaTepual, OT €AHa CTpaHa, € CboOpaseH W 0OasupaH Ha
0akaJaBBPCKHTE KypcoBe IO (pm3uMKa, a OT JApyra, TOH IIOKpHBa
OOIIONPUETHTE UNCKBAHKS 32 MATUCTBPCKA CTEMeH. B To3m acmekT emHa gact
OT KypCOBETE TPETHPaT MaTepus OT 0aKaJaBbPCKOTO OOyYeHHe, HO Ha MO-
BHCOKO HMBO, CHOTBETCTBALIO Ha CTEIIEHTa MAaruCThp, a JIpyra yacT TpeTHpar
CHBPEMEHHH TIOCTKEHUS BEB (PU3HKATA M TEXHUTE MPHIIOKCHHSL

3aBbpIIMIINTE IporpamMaTa IOJdy4aBaT HE CaMO CbhOTBETHATa
aKaJeMUYHa CTEIeH, OTIIMYaBalia T'H oT (PU3NIUTE ¢ OaKalaBbpCKa TaKasa,
HO W pUI0OWBAT 3HAYUTEITHO MO-IIIUPOKH ¥ HA TTO-BUCOKO HUBO 3HAHUS U
YMEHUS BBB BaKHH U CHBPEMCHHHU 00JIaCTH Ha (u3ukata. B mporpamara
ce MpeIBUXKAAT KaKTO KypCcOBE C TEOPETHYHA HACOYEHOCT — OITHKA,
MarHeTu3sM, (QU3MKa HA IUIa3Mara, (pu3nKa Ha eJIeMEHTAPHUTE YACTHUIIH,
¢usnka Ha 3eMsaTa W atMocdepara W IIp., TaKa U EKCIIEPUMEHTAIHO-
OPWIOKHU ~ ACleKTH B pa3mu4Hd  oOmacth Ha  (usmkata —
EKCIIEpPUMEHTAJIHA METOIHM Ha (PHU3HUKATa, CIIEKTPOCKOITUS, KOMYHUKAINH U
np. [Ipemnoxenn ca 10 n3bmpaeMu Kypca, OT KOUTO CTYICHTUTE TpsOBa aa
usbepar 5. C paspemicHre Ha PHKOBOAMTENS Ha MpOrpaMara, HIKOW OT
n30upaeMuTe KypcoBe MOrar na ObIaT 3aMEHEHH C TaKhBa OT JAPYTH



MaruCThpPCKH MPOrpaMu, CBbP3aHH M0 TEMaTHKa C JUIJIOMHATa padoTa.

[lpenBugeHn ca W KypcoBE CBBP3aHH C OKOJNHATa cCpema U
onodmsukara. KoMmioTepHOTO OOydYeHHE B Tporpamara uma 3a el
YCBOSIBAHEC HA HAH-HOBHTE NMPUJIOKEHHS HA KOMIIOTHPHUTE METOIHN BHB
¢usukata. B mporpamara Hapen ¢ IBYCEMECTPUAIHHUTE MPAKTUKYM H
CeMHHap MO pellaBaHe Ha (U3NYHM 33Ja4d, € TMPEIBUICH B TPETHUSA
cemectsp KomokBuym — m3marane Ha Matepudan OT CTYICHTUTE IIO
CaMOCTOSITEITHO MOATOTBEHH TEMH, CBBhP3aHH C JUILIOMHATa padoTa.

[opagu MIUPOKOCIIEKTHPHOTO OOYYEHHE IporpaMara MOXKe Oa € OT
HHTepec 3a OakanaBpu He caMo 1Mo Pu3KKa, HO U 3a OaKaJlaBpH 3aBbPIIIH
T. Hap. XMOpUIHH crenuanHocTd: PuU3nka W MaTeMaTHKa, XHMHS U
¢usnka, U OM OWila OCOOCHO IMOJNIE3HA 3a OBJCIIUTE MPEIOaaBaTeiIv B
cucTeMara Ha 00pa30BaHHETO.

[IpueMar ce CTyACHTH 3a CyOCHIMpaHO OOYYEHHE U B TUIaTeHa Gopma.
KanmuaarcTBamuTe 3a MecTa CyOCHIUpaHH OT JAbpiKaBara IoJiarat
MpHEeMeH H3MUT Mo ¢u3nka. KanmuaarcTBamuTe 3a miateHa ¢opma Ha
oOydeHHe ce KiacupaT 0e3 M3MHUT MO CPEAHHUS ycleX OT JuIIoMaTa 3a
BHCIIe oOpazoBaHue (ycnexbT TpsiOBa na Obe HE MO-HUCHK OT ,,J00Bp).
[Iporpamata 3amouBa npe3 3UMHHS CEMECTBD.

M Marucrbpcka nporpama: GU3HKA HA MJIA3MATA M TEPMOSIIPEH
CHHTE3

Cpoxk Ha obyuenue: 2 cemecTbpa
Dopma na obyuenue: peroBHA

Pvrosooumen na npoepamama: npod. nbu Anronus [llusaposa
Ten.: 8161 645; 8161 643

E-mail: ashiva@phys.uni-sofia.bg
http://www.phys.uni-sofia.bg/plasma

HporpaMaTa e B crenuaaHoctT Pusnka Ha HpO(i)eCI/IOHaJ'IHO
HaIrpaBJICHUC “DuzndecKu HaYKI/I” 1 € Mpe€iHa3Ha4uCHa 3a CTYACHTH, YHUATO


http://www.phys.uni-sofia.bg/plasma/index.htm

OakajaBbpCKa CTEICH Ha 0Opa3oBaHME € MO Ta3W crenuanHocT. [Ipuemar
ce CTyaeHTH 3a cyOcuaupaHo oOydeHne ©u B IulaTeHa Qopma.
KangupmarcTBammre 3a MecTa CyOCHAMpaHU OT Jbp)kaBaTa Iojarat
mpUeMeH M3MUT mo ¢u3uka. KanmumarcTBammre 3a IuiaTeHa ¢opMa Ha
o0ydeHue ce KracupaT 0e3 M3MHUT MO CPENHUS YCIeX OT AMIIOMAara 3a
BHCIIe oOpa3oBaHue (ycnexbT TpsOBa 1a ObJe HE MO-HUCHK OT ,,00BpP™).
[Iporpamata 3amouBa Impe3 3MMHUS CEMECTHP.

[IporpamaTa naBa 3agpn0oOvYeHN 3HaHWS MO (U3MKAa HA IUTa3MaTa —
00JIacT, KOSTO 4Ype3 TEPMOSIPEHHS CHUHTE3 II03BOJISABA PEIIaBaHETO HA
SHepruiHus mpodieM Ha 3eMsaTa (4pe3 pa3paOOTBaHETO IMMOHACTOSIIEM Ha
MexnyHapoauute nporpamu ITER u DEMO) u ocurypsiBa CbBpeMEHHHU
e(EKTUBHU U €KOJOTUYHO YHCTH TEXHOIOTHH.

[IppBUAT ceMecThp mpemrara 3aIbIDKHTENHH KypcoBe: OCHOBH Ha
¢usnkaTa Ha IUTa3MaTa, KuHeTMKa Ha HHCKOTEMIIEpaTypHA ILIa3Ma,
Juarnoctnka Ha 1wia3Mata u M3TOYHMIM Ha Tas3opaspsaHa Iuta3Ma.
[IpenBuneH € 1 ceMUHAP IO KOHKPETHU aKTyaJ HU MPOOIIEMUS CBBP3aHHU C
¢usnkaTta Ha mia3mata. [1o TO3W HaYWMH ce 0OXBAIIAT BCUYKH OCHOBHU
HampaBlIeHHs Ha (u3WKaTa Ha IUA3MaTa: MOJACNH 3a OIMCAaHWE Ha
ITa3MaTa W TEOpHsl Ha SBJICHHATA B Hes, MCETOOM MW amaparypa 3a
MUAarHOCTMKA Ha IUIa3Ma, NPWIOKEHHs. BBB BTOpHS CEMECThp Ha
o0ydenuero ce mpemrarat 11 uzdbupaeMu Kypca, ¢ IIOCTaBEH aKICHT BHPXY
TEPMOSIAPEHHUST  CHUHTE3  (TepMOsIpeHa IDia3Ma W METOOM 32
JO'BITHUTETHOTO U HATrpsiBaHE), KAKTO U BHPXY BBIIHH, HEYCTOMIYUBOCTH U
HENIMHEWHN SsBICHUS B IUIazMara. Karo I1psuto mporpamara oOXBaria
ocHOBHHUTE ()OPMHU Ha CHINECTBYBaHE Ha IUIa3Mara: HUCKOTEMIIEpaTypHa
mra3mMa (Ha Ta30BUTE pa3psad) W BHCOKOTEMIEpaTypHa InIa3Ma (B
YCTaHOBKUTE 3a TepMosApeH cuHTe3). [Ipemmaratr ce u KypcoBe IO
00paboTKa HA CHTHAJH U CTATHCTHYECKA PaTuopU3NKa, CISKTPOCKOIHS Ha
TUTa3Ma, CUMYJIAIHS Ha TIPOLIECH B TIa3Ma, BAKyyMHA TEXHUKA.

3aBppurinTe 00y4eHHUETO CH II0 MporpaMaTa IPUTEXaBaT 3HAHHS —
HeoOXOoAMMa OCHOBA 3a HayYHOHM3CIEIOBaTeNicKa pabora B oOjacTra Ha
¢u3NKaTa Ha IUIa3Mara, BKIIOYUTEIHO M B MEXIYHApOIHHU MpOrpamMH 3a
TEPMOSIAPEH CHHTE3, KAaKTO M 3HAHWS, YMEHHS W BB3MOXKHOCTH 3a padora
BBB (HPMH, OCBINECTBSIBAIIM MPUIOKEHHUS Ha Ta30opa3psamHaTa IrIa3Ma



(T1a3MeH TEXHOJNOTUU 32 MUKPOEJIEKTPOHMKATA, CBETJIMHHU M3TOYHHIIH,
Jla3epHa TEXHUKA, MJIa3MOXUMHUSI, CTIEKTPaJIEH aHaJn3).

3a o0ydeHneTo ce M3IOI3BaT PECYpCUTe U ChBPEMEHHOTO 000py/IBaHe
Ha JabopaTopusta Ha ['pynara mo ®@usnka Ha 1mIa3Mara U Ta30BH pa3psau
BB Ousnueckus hakynTer.

M Marucrbpcka nporpama: @uU3MKa HA MJIA3MAaTa

Cpox na obyyenue: 4 cemecTbpa
Dopma na obyueHue: peIoBHA

Pvrosooumen na npoepamama: nou. a-p JKusko KucrkoBcku
men.: 8161 640; 8161 643

e-mail: kissov(@phys.uni-sofia.bg
http://www.phys.uni-sofia.bg/~plasma

[IporpamaTta e npemHa3HayeHa 3a OOyYEHUE HA CTYICHTU, YHATO
OakajmaBbpcKka CTelleH Ha oOpa3oBaHWe HE ¢ B IHPO(HECHOHATHO
HanpaiieHne PU3NUEeCKH HayKH U KOUTO IpUTeKaBaT:

a) oOpa3oBarelHO-KBATH(UKAIIMOHHA CTEIECH ,,0aKanaBbp  HIH
»MarucTbp“ MO MNPUPOAHO-MATEMATHUYHU WM HHXXEHEPHO-TEXHUYECKU
CHEINATHOCTH;

0) o0Opa3oBaTeTHO-KBAMTU(HUKANMOHHA CTEIEH ,,0aKanaBbp” MM
»MarucThp" ¢ YUHUTEICKA IPABOCIIOCOOHOCT MO €IHA OT CIEIHATHOCTHTE
®usznka, MaTtemMaTuka, XuMus wid buonorusi.

[IpueMar ce CTymeHTH, KaKTO 3a cyOcuaupaHo oOydeHue (upes
KOHKYpPCEH HW3IHT, CHIVIACHO pErJiaMeHTa 3a IpUEM B Marucrbpckara
CTETeH Ha OOy4YeHHe 3a BCHYKHA MAarUCTBPCKH Iporpamu Ha DOu3mdeckus
¢dakynaTeT), Taka W 3a IUIATeHO oO0ydeHHWe (0e3 W3MUT, MO yCHeX OT
IUIUIOMAaTa 3a 3aBbpIIcHa OaKalaBbpCKa WM MAarucThpPCKa CTEICH Ha
o0pa3zoBaHHe C yCHex He MO-HHCBK OT ,,00Bp”). [Iporpamara 3amousa
pe3 3UMHHUS CEMECTBP.

[TppBata romuHa Ha O0YYEHHETO Ipemiara H30upacMu AUCIUILINHA —



KYPCOBE JICKIIMHU (U YIIPaXKHEHHUs) OT OaKkanaBbpcKaTa CTEIEeH Ha o0ydeHHe
BbB Dusnyeckus akyiaTeT, OT KOUTO TpsiOBa ga ce HabepaT MUHUMYM 60
kpenuta. HIMpOKUAT CHEKThp OT IpelJiaraHUTe AUCLUIUIMHHU IO3BOJISIBA
choOpassBaHe CBC crHeludUYHATA TPEIBApUTEIHA IMOATOTOBKA Ha
CTYIIEHTUTE, 3aBBPUIMIMA OaKadaBbpCKa WIM MATUCThpCKAa CTEIEH Ha
o0ydeHre OT pa3nuIH NpodhECHOHATTHN HAIPABIICHHS U CIICIIHAITHOCTH.
OO0yueHHeTO Mpe3 BTOpaTa rofvHa ¢ KOHIEHTPUPAHO BBPXY (pr3ukara
HAa IJJa3MaTa U OCHTYpsiBa 3aAbI00YEHU 3HAHUS B Ta3u obmact. OOxBama
BCHYKHA OCHOBHHU HAIPABIICHUS HAa TO3W KJIOH Ha (u3mkara (MOImemu 3a
OIMCaHue Ha IUIa3Marta U TeopUsl Ha SBJICHUATA B HEd, METOJIU U amaparypa
3a JMarHoCTMKa Ha IJla3Ma, MPHIOKEHHUS (B CHhbBPEMEHHUTE IUIa3MEHHU
TEXHOJIOTUHU U TEPMOSAPCHUS CHHTE3) U 3a JBeTe (OPMHU HA CHIICCTBYBAHE
Ha IUIa3MaTa: HHUCKOTEMIIepaTypHa IUIa3Ma (Ha Ta30BUTE pa3psiu) u
BHCOKOTEMIIEpaTypHa Ij1a3Ma (B yCTAHOBKUTE 32 TEPMOSIIPEH CUHTES).
AKLEHTH B TMporpamara ca IUIa3MEHUTE H3TOUYHHLIM (M TEXHUTE
MIPUJIOKEHMS) M MPOLIECUTe U sIBJIEHUATa B Iula3MaTa (yaapud B IUia3Ma U
MpoIlecH Ha MPEHOC, KMHETHKAa Ha HUCKOTEMIIepaTypHa IUla3Ma, BBJIHHU U
HEYCTOWYMBOCTH B TJIa3Ma, HEJIMHEHHU SIBICHNS 1 HETUHEHHU BBJIHH).
3aBppurinTe OOy4EeHHUETO CH [0 MporpamaTa IPHUTEKABaT 3HAHMUS,
YMEHUS B Bh3MOXKHOCTH 32 IPEIoIaBaHe B CHCTEMAaTa Ha 00pa30BaHUETO U
3a paboTa BBB (UPMH, OCHIIECTBSIBAIM MPHIOKEHHS Ha IUTa3MaTa
(T1a3MeH TEXHOJIOTUU 32 MUKPOEJIEKTPOHHUKATA, CBETJIMHHU M3TOYHMIIH,
Jla3epHa TEXHMKA, IJIa3MOXUMHUSI, CIIEKTPaJieH aHaju3, TUIa3MEHU EKpaHH,
MeIMLMHATa W JIp. ) U OCHOBA 3a HAy4YHO-U3CJIEOBATENICKA M HAy4YHO-
npuiIokHa pabora B oOmacTra Ha (uU3WKaTa Ha IUTa3MaTa U Ta30BHUTE
pa3psiu, BKIIOUUTEIHO U B pAMKUTE Ha MEXIYHAPOAHU MPOTPAMH.
3a 00ydeHneTo ce M3I0I3BaT PECYPCUTEe U ChBPEMEHHOTO 000py/IBaHe
Ha JabopaTopusaTa Ha ['pymaTta o ¢u3nka Ha IUTa3MaTa U ra3oBU pa3psau
BB Dusnueckus hakynTer.



M Marucrbpcka nporpama: @U3HKa HA TBLPAOTO TSIO

Cpoxk Ha obyuenue: 3 cemecTbpa
Dopma na obyuenue: peaoBHA

Pvrosooumen: non. n-p llperan Bennuon
men.: 8161 727
e-mail: tvel@phys.uni-sofia.bg

Ilenta Ha MarucThbpckaTa mporpama dusnka Ha TBHPAOTO TIO € Ja
npoduimpa CTyIEHTHTE B €JHA OCHOBHa O0NacT Ha (U3UKaTa ChC
ChBPEMEHHH M HEMPEKbCHATO OTKPUBAIIK CE HOBU MpUIIOKeHHs. [Ipuemar
ce CTYJICHTH ¢ OakaaBbpcKa CTeIeH Mo (U3KKa WM HH)KEHepHa (PHU3HKa.

CTyneHTHTEe, 3alHMCald Ta3d MarucTbpcka IMporpaMa, IoJTydaBatr
3a]IbJIOOYECHN 3HAHUS 33 CTPYKTYPHHUTE, CIEKTPHUUHHUTE, MEXaHHUHHUTE,
MAarHUTHUTE, ONITHUYHHUTE U TOIUTMHHUTE CBOMCTBA HA TBBPAMTE TENIa U IO-
o0II0 Ha KOHJCH3WpaHATa MAaTepUsi M TEXHWUTE NpUIOKeHus. Te ce
3aMmo3HaBaT ¢ METOAUTE 3a ONpEACISHEe Ha IOCOYCHUTE MO-TOpe CBOWCTBA
Ha TBBPOM Tejda, OCHOBUTE HA CIEKTPOCKOMUATA HA TBBPAOTO TSIIO,
SIBJICHUATA, MPOTHYAIIM HA FPAHUIATA TBBPIO TAI0 — (GIIYHI, KAaKTO M ChC
CBOICTBATA HA HAKOW CEUU(UIHN BHIOBE TBHPIAM Telia U MEKa MaTepHS:
MTOJTYITPOBOIHHUIIN, METAJTH, TUCICKTPHIIM, TOJTUMEPH, TSUHU KpUcTaan. Te
M3y4aBaT OCHOBHHTE TCOPETUYHH METOIN BB (PU3MKATA HA TBBPAOTO TSIIO
Y TIO-CIIEIIMAITHO TEOPHUS Ha I'PYIUTE, METOJIUTE 3a MPECMATAHE HA 30HHATA
CTPYKTYypa Ha KPHCTAIHU TENa U MPHIIOKEHUATa HA QyHKIUUTE HA [ pUH B
Ta3u 00JIacT.

3aBbPIIMINTE MarucTpd MoOraT Jaa paboTAT BbB BHUCIIH Yyd4eOHHU
3aBENICHUS,  HAYYHO-M3CIEMOBATEIICKATE  WHCTHTyTH  Ha  BAH,
MaIIMHOCTPOCHETO M  EJICKTPOHMKATa, XHMHYECKaTa IPOMHMIIICHOCT,
oTrOpaHaTa, 3[paBeona3BaHeTo, MUHUCTEPCTBOTO HAa BHTPELIHUTE PabOTH,
MUHHCTEPCTBOTO Ha OKOJHATa cpefa, bbhArapckus HMHCTUTYT 110
METPOJIOTHS ¥ B MPOM3BOJCTBEHH, ThPrOBCKA U KOHCYJATAHTCKH (DUPMH.
Te w™orar jna 3aemMaT UIBKHOCTH KaTO AaHAIUTHYHM M TMPHIIOKHHU
CHEIMATTUCTH ChIIACHO HAI[MOHAIHUS Kiacu(UKaTop Ha IPOQECUUTE.



3aBBpPIIMIINTE Ta3d MArucThpCKa IMporpamMa WUMaT BB3MOXKHOCTTA Ja
MpOIBDKAT CBOETO oOOpasoBaHWe Karo jgokropantn B Coduiickus
VHUBEPCHUTET U APYTU BUCIIH YISOHU 3aBENICHUS y HAC U B Uy>KOHHA, a CHIIO
U B HAyYHOHM3CIICAOBATEIICKUTE MHCTUTYTH Ha BAH.

[Ipuemar ce cTyJeHTH 3a CyOCHANpPaHO OOyYeHHE U B IUIaTeHa (opMa.
KangupmarcTBammre 3a MecTa CyOCHAMpaHU OT Jbp)kaBaTa Iojarat
MpUeMeH W3MUT 1o ¢u3uka. KanmumarcTBammre 3a IuiaTeHa ¢opMa Ha
o0ydyeHue ce KracupaT 0e3 M3MHUT MO CPENHUS YCIeX OT AMIIOMAara 3a
BHCIIe oOpa3oBaHue (ycnexbT TpsOBa na ObJe HE MO-HUCHK OT ,,J00BpP™).
[Iporpamata 3amouBa mpe3 3MMHUS CEMECTH).

M Marucrbpeka nporpama:  ®u3MKA HA APOTO
M eJleMeHTapHHuTe yacTuom — I

Cpox na obyyenue: 3 cemecTbpa
Dopma Ha obyuenue: peOBHA

Pvrosooumen: nou. n-p Jleannwp Jlutos
meun.: 8161 410
e-mail: litov@phys.uni-sofia.bg

Maructbpckata mnporpama ®usMka Ha SAAPOTO W CIEMEHTAPHHUTE
YaCTUIM € TMpeJHa3HauYeHa 3a CICHHUAMCTH ¢ OakajaBbpcKa CTEMEH IO
¢u3MKa W TPUAOOWMTH TO3HAHWS B OOJIACTTa Ha sApeHaTa (QU3NKa M
¢u3MKaTa Ha  EIEMEHTApHUTE 4YacTHIM (ChIVIACHO MpelacTaBeHa
akajJeMHyHa crpaBka). Ts wWMa 3a [ed  TNOATOTOBKaTa  Ha
BHCOKOKBAJTM(UITUPAHU CIEIMATUCTA B 0o0NacTTa Ha sapeHaTa (U3MKa,
(M3MKaTa Ha eIEMEHTAPHUTE YaCTHIH M paJMalliOHHaTa (PU3HKA.

Kanmunatute TpsOBa na uMMmar OakajiaBbpcKa CTENEH MO (QHU3MKa H
crielanu3aiis B o0jacTTa Ha sjapeHata (¢u3Mka W (QHU3MKaTa Ha
eJIEeMEHTApHUTE YacTHIM. Te TpsAOBa Ja ca MpOCTyIIald B paMKHUTE Ha
OakajlaBbpckaTa mporpamMa Io (U3MKA CICHUATM3UpAIIA KypCcOBE B



obyactra Ha syIpeHaTa (Gu3nKa U (QU3MKaTa Ha EIEMCHTApHHUTE YACTUIH B
pamkute Ha He no-maiko ot 180 vaca (wnu 15 ECTS kpenuta). Morat na
OBJaT mpueMaHu 1 OakalaBpH 1Mo GpHU3KMKa U MHKEHEpHA (QU3HKA, KOUTO HE
ca CITyIIANU WIH ca CIYIIaId B TO-MATBbK 00eM CIEeUaNTN3UpaIId KypCOBe.
Te nompmHUTENHO ImMe TpsAOBa Ja  OpOCIymIaT  CHOTBETHHUTE
CHeNHAM3UpAIId KypcoBe, MpeylaraHi B 0akajgaBbpcKaTa Iporpama Io
¢dusuka.

Br3morkHa peanusalys Ha 3aBbPIIINTE MATUCTPU: B HAYYHH UHCTUTYTH U
TabopaTopuy, W3BbpIIBAIM (DyHIAMEHTATHN H3CICIABAHMSA B OONACTTa HA
¢u3MKaTa Ha AaTOMHOTO SIPO W eJIEMEHTAPHHUTE YaCTHIM; B HAyYHH H
TPIWIOKHA  JabopaTopuy, W3MOm3BammM sapeHodmsuaan  meromu:  AELL
,,KO3Momyii*“, palioXUMIYHN JTa00paTOpUH, Ja0OpaTOpHH 1O padaliOHHA
3alUTa W JIO3UMETPHS, PAJUOCKONOTHs, pa3paboTka Ha MEIUIMHCKA
arapaTtypa.

[Ipe3 mbpBUA M BTOpHUS CEMECTbPD Ha MarucTbpckaTa Iporpama
CTyIeHTUTe TPsAOBa Ja M3CAYIIAT U TOJOKAT M3IMUTH MO M30UpaeMu yaeOHU
JUCHUIUIMHY (BX. ChIbPKAHUETO Ha y4eOHUs IIaH), OT KOUTo Aa HabepaT 30
kpeauTa Ha ceMecTbp. [loHe 4 oT AucHMIUIMHMTE TpAOBa Jla ca U3MEXIY
n30MpaeMUTE KypCcoBe OT ITbpBa Ipyna. EnuH or npyrute n3dpaHU KypcoBe
MOXKe a OBblic OT MarkucTBPCKUTE Mporpamu: TeopeThdHa W MaTeMaTH4HA
¢muka, SnpeHa eHepreTHka W TEXHOJNOTMH WM MEIUIUHCKA (DH3UKA.
OOmmsT Opoit M30paHK KypcoBe 3a ABaTa CEMECThPa HE MOXKE /1A € MO-MaJIKO
or 10. Tperusit cemecTbp Ha IporpaMaTa € IOCBETEH Ha H3CIENOBaTeNcKa
paboTa oI PHKOBOICTBOTO HA TIPEIONaBaTell, IIOArOTOBKATA HA IUILUIOMHA
pabora u y4actre B HaydeH cemuHap (06mmo 30 kpemura).

MarucrbpckaTa mOporpaMma  3amoyBa Ipe3 3UMHHS  CEMECTbpP
(cyOcmmupaHO OT Ibp)kaBaTa OOydeHHE W OOYUCHHE CpEIly 3aIulaliaHe).
[IpuemMbT Ha CTYIEHTH 3a CyOCHANpaHO 00yYCHHE CTaBa C IPUEMEH H3ITHT
mo ¢usuka. KamgmpmarcTBammre 3a rmiateHa ¢opMa Ha oOydeHHe ce
KjacupaT 0e3 HW3MUT IO CPemHHsl YCIeX OT IUILIOMaTta 3a BHCIIC
obpazoBanue (ycnexbT TpsOBa 1a Ob/Ie HE TO-HUCHK OT ,,I00BP™).



M Marucrbpeka nporpama:  ®u3MKA HA APOTO
U eJleMeHTapHuTe yacTunu — I1

Cpoxk Ha obyueHue: 5 ceMecTbpa
Dopma na obyuenue: pernoBHa

Pvrosooumen: nou. n-p Jleanasp Jluros
men.: 8161 410
e-mail: litov@phys.uni-sofia.bg

Marucrbpckara nporpama Pusrka Ha sIIPOTO U efIeMEHTapHUTe YacTULU-11
¢ TpeIHAa3HAYCHA 33 CIICHHAIHCTH ¢ OakajJaBbpcKa CTENCH TI0 CPONHU HA
¢u3rKaTa TPUPONOHAYYHM W WIDKCHEPHU JWCIMIUIMHM. TS WMa 3a 1en
TIOJITOTOBKATA Ha BACOKOKBATH(DHMIMPAHY CIICIIHATIMCTA B 00IacTTa Ha speHara
¢m3rKa, PU3MKaTa HA CIIEMEHTAPHUTE YaCTULIN U PAIMAIIMOHHATA (PH3HKA.

Kanmparute TpsiOBa 1a MMat OakaaaBbpCKa CTEICH 110 CPOIHU Ha (hHBHKaTa
MPUPOIOHAYYHH WM WHKCHEPHU JUCIUILUIMHA U TPOCTYIIAaHd MUHIMYM 600
gaca (60 kpeauTa) OaKaIaBBPCKH KYPCOBE 0 (PU3MYECKH IUCIIATLIHHU.

Bo3moxxHa peanmkalys Ha 3aBbPIIAIATE MATUCTPU: B HAYIHH WHCTUTYTH U
TmabopaTopry, W3BBPIIBANM (DYHIAMEHTATHA W3CICHBAaHWS B OONacTTa Ha
(r3HKaTa Ha aTOMHOTO SIIPO U EIIEMEHTAPHUTE YaCTHIIN; B HAYYHH W TIPUJIOXKHU
mabopartopy, w3nomsBamm  sapeHo-¢mmaan  Metomy:  AELL |, Kozmomyi®,
PaIMOXUMHUYHM  J1A0OpaTOpuM, J1a0OpaTOpud MO paJMallMOHHA 3aluTa U
JIO3UMETPHSL, PAIMOCKOIIONHS, Ppa3padoTKa Ha MEIUIIMHCKA arapaTypa.

Yuebnu oucyunnunu:B 3aBUCHMOCT OT MOATOTOBKAaTa UM IO (hU3HKA,
OTpa3eHa B IWIUIOMATAa U aKaJIEMHYHATA CIIpaBKa, CTYICHTUTE IPOCTYIIBAT
Hali-HaTIpell KypcoBe OT OakalaBbpcKaTa IIporpaMa 10 (U3MKa BEB
Ousnveckust HakynTeT Mo MpeleHKa Ha PHKOBOAMTENS HAa MarMCThpCKara
nporpama. Te3u KypcoBe ca He mo-maiko ot 375 yaca (30 xpeaura) u ce
MPOCTYLIBAaT IPEAX 3all0YBAHETO Ha OCHOBHMTE KYpCOBE OT Iporpamara B
pamkute Ha | u Il cemecTsp. 3aabKATEHO B TAX BIU3AT HE IMO-MAJKO OT
180 gaca (15 kpeauTa) crenuanu3upand KypcoBe B 00acTTa Ha speHaTa
¢m3uka © (QuU3MKaTa Ha CIEMCHTAPHUTE YACTHIW, IpeIJIaraHd B
OakamaBbpckaTa crTereH Ha crenuamHocT @Ousnka Ha Du3ndeckus



¢daxynrer. llenta e 3aemHO C MPOCIYIIAHUTE KypcoBe MO (UIHMUCCKU
JMCIMIUTMHY, OTpa3eHH B OakajdaBbpCKaTa MIWILUIOMA, CTYJCHTHTE [a
HaOepar 1350 waca (120 xpemura) Mo OakamaBbPCKH (PU3UUIECKH
JUCLUTUINHH.

[Ipe3 Tpetns U 4YETBBPTHUS CEMECThHpP Ha MarucTbpcKata IMporpama
CTyIeHTUTE TPsAOBA Ja M3CAYIIAT W TOJMOKAT M3IMUTH MO H30UpaeMu yaeOHU
JIUCIMIUTMHU B pa3Mmep Ha He mo-Manko or 300 waca Ha cemecthp (30
kpemurta). [lome 4 or w3OpaHWTe MUCIWIDIMHA TpsOBa Ja ca HM3MEXKIY
n30MpaeMUTe KypCcoBe OT ITbpBa Tpymna. EMuH or npyrute n30paHu KypcoBe
MOXe J1a OBbJIe OT MaruCTBPCKUTE MPOrpaMu 1o TeopeTndHa ¥ MaTeMaTHIHA
¢muka, SnpeHa eHepreTWka W TEXHONOTMH WM MeTUIUHCKA (H3UKA.
OO0mwmsaT Opoli N30paHu KypcoBe 3a JBaTa CeMeCThpa HE MOXKE Jia € IMO-MaJIKO
or 10. Iletust cemecTbp Ha MporpaMaTa € IMOCBETEH Ha M3CIIEI0BaTENCKa
paboTa oI PHKOBOACTBOTO HA TPENO/IABATEIN, YIACTHE B HAYy4YeH CEMUHApP U
MOITOTOBKATa Ha TUIUIOMHA padoTa (06mo 30 kpemura).

[Ipuemar ce cTymeHTH 3a CyOCHIMPAaHO OT AbpXapaTta OOy4ICHHE U B
iatena ¢popMma. [IpreMbT Ha CTYAEHTH 3a CYOCHINpPAaHO 00yUICHHUE CTaBa C
MpUeMeH W3MUT 1o ¢u3uka. KanmumarcTBammre 3a IuiaTeHa ¢opMa Ha
o0ydeHHEe ce KIacHpaT IO CpPEAHUs YCIeX OT IWIIOMara 3a BHCIIE
obpazoBanue (ycmexbpT TpsOBa nma ObIe HE IMO-HUCBK OT ,,H00Bp™).
[Iporpamara 3amouBa npe3 3UMHHS CEMECTBD.

M Master’s programme: Nuclear and particle physics (in English)

Duration: 3 Terms
Form of education: Full time

Programme Chair: Assoc. Prof. Ph.D. Leandar Litov
Tel.: (+3592) 8161 410
E-mail: litov@phys.uni-sofia.bg

The MSc programme Nuclear and Particle Physics 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.

o Admission

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.

o Curriculum

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 pro-
gramme (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.

The lecturers in the Nuclear and Particle Physics MSc program are given
by professors and specialists from the Faculty of Physics and Faculty of
Mathematics of the University of Sofia and specialists from the Institute for
Nuclear Research and Nuclear Energy of the Bulgarian Academy of Science.

e Notes:

1. Number of exams: 10 —12.

2. If a student lacks sufficient background in the field (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 from the BSc
programme during the MSc study

o  Exams during MSc study

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.

o  Equipment and field of researches

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.

o Job opportunity for the MSc and possibilities for further speciali-

zation.

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

e scientific institutes and laboratories for fundamental research in the

field of nuclear and particle physics;

e 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.

o Qur MSc students have already found jobs and have a successful
career at:

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

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

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



e Germany — Darmstadt (GSI), University of Mainz, DESY-Zeuthen,
Berlin, Hamburg (HERA)
e United Kingdom (UK) — University of Manchester, University of

Bristol
o [taly
e The Netherlands
e France

e Switzerland — University of Geneva

e Founder and owner of Yantel enterprise (USA) for electronics for
cosmic research is a colleague of ours. He has helped us in the de-
velopment and modernization of our Nuclear Electronics Labora-

tory.

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 Marucrbpcka nporpama: KocMudecku uscieaBanust

Cpok na obyuenue: 3 cemecTspa / 5 cemecTbpa
Dopma Ha obyuenue: peioBHA

Pvrosooumen: npod. npu Togop Mumonos
men.: 8161 653, 0886331693
e-mail: tmishonov(@phys.uni-sofia.bg

[Iporpamata KocMuuecku u3CleOBaHUs UMa  CIEHUAIM3HUpALL
xapakrep. Ts naBa 3aabia004eHH 3HAHUSA U MPAKTUYECKU YMEHUS, KOUTO
o0XBalaT OCHOBHHTE HAMpaBICHUS HAa ChBPEMCHHaTa (U3MKa Ha
Kocmoca. Ilporpamara naBa HyKHaTa IIOATOTOBKAa Ha 3aBbPIIUIIMTE
Marucrpatrypara Ja paboTAT KaTo HAaydHH paOOTHUIM B HAYIHO-
M3CIEA0BATEIICKA MHCTUTYTH W (UPMU, U3IBIHABAIIA HAYIHU 3aIaud —
HaTpuMep B O0JIaCcTTa HA JUCTAHIMOHHHUTE H3CJICIBAHUS, CATCIUTHUTE



KOMYHHKAIUH, OTOpaHaTa | Jp. 3HAYUTETHA YacT OT IOJrOTOBKATa UM €
HacodeHa KbM IIpOOJIEMHUTE CBBbp3aHM ¢ u3ydaBaHero Ha Kocmoca u
OKOJIO36MHOTO IPOCTPAHCTBO, (pHM3WKaTa Ha IUTa3MaTa, (QU3MKAaTa Ha
BHCOKUTE SHEPTrUH, KAKTO ¥ KbM paboTa ¢ KOMIIOTpH U 00paboTka Ha 6a3u
NAHHW, W3MBJIHABAHH OT PasIudHd (UPMH M WMHCTUTYTH. Bcuukm
3aBBPIIMIM HMAaT HeoOXomuMmara OCHOBa Jia C€ HacodyaT U KbM
MpernofaBaTeNicka JeHHOCT BBB BHUCHIH yuwmina. CHEUaTUCTUTE 0
KOCMHYECKH H3CICIBAHMI U acTpoU3MKa MMAT M00pa peanu3alus U B
gyxOuHa. [lpencrosmoro mnpucheoWHsBaHe HAa beirapus KM
EBponeiickara kocmuuecka arenuns (ESA) me oTBopu HOBU IepCleKTHBU
Mpel MAaTUCTPUTE, 3aBBPIIMINA Ta3H Iporpama:

http://www.esa.int/esaMI/Careers_at ESA/index.html .

OOyuennero 3a  00pa3oBaTENHO-KBaTHU(DUKAIIMOHHATA  CTEICH
,»Maructbp mo ¢u3nKa — KOCMUYECKH W3CIICABAHUSA M TEXHOIOTHH € C

MPOABIKUTENTHOCT TPU ceMecThpa. s MpeaBHKaa yCBOSIBAHETO HA OKOJIO
900 Jaca ayTuTOpHA 3a€TOCT, KOATO TPsIOBa Ja HOCH MUHUMYM 90 KpeauTa
B TPUTE CEMECTHPa, KATO MUHUMATHIS OpOi KPEAUTH 32 €IUH CEMECTHD €
30. 3ambmKUTETHUTE TUCHUIUIMHA 32 TPUTE CeMecThpa ca 8 C o0l
xopapuyM 510 u. Te HocaT 06110 50 kpeauTa. M30upaeMuTe JUCIUTIIMHA
ca MUHUMYM 6 ¢ o0m xopapuymM MuHUMYM 190 4. u HoOcaT moHEe 25
kpemuta. Ilpe3 Tperus ceMecThp € NpeABHICHA AWUIUIOMHA pabora ¢
xopapuyM ot 200 4., kosiTo HOcH 15 kpenuTa.

[To mporpamara mMorart na ce o0y4JaBar JuIa, KOUTo:

a) uMmar o0pa3oBaTeHO-KBATH(UKAIIMOHHATA CTEIEH ,,0aKaaaBbp™
WA ,MarucTep” mo crermanHocture Ousmka, WmxeHepHa Qu3mKa,
Actpotuznka, METEOPOIOTHS ¥ TeOPHU3NKA WITH

0) uMaT 0Opa3oBaTENHO-KBANH(PUKAIIMOHHA CTEIEH ,,0aKaIaBbp’ WIN
»MarucTep ot Texumueckus yHuBepcuTeT win Copuiickus YHUBEPCUTET
“Cs. K. Oxpunckn”, uiam

B) UMaT 00pa30BaTEIHO-KBANH(UKAIIMOHHA CTEIEH ,,0aKaIaBbp’ WIN
»MarucThp” ¢ YYHUTEICKAa IPABOCIIOCOOHOCT IO TPHPOIHU HAYKH H/WIA
MaTeMaTHKa.

3a crryyanTe B TOYKH 0) ¥ B) IMa 5 ceMecTpHaJieH IU1aH 3a 00ydeHue.

[Iporpamara 3amoyBa mpe3 3UMHHUs ceMecThp. llpuem mie uma 3a


http://www.esa.int/esaMI/Careers_at_ESA/index.html

CTYACHTH 1O Ibp)KaBHA MOPBYKA, KAKTO W 3a CTYACHTU, KOHTO IIE CE
ob0y4yaBar cpemry 3aruramade. [IpueMbT 3a CTYAEHTH WO Jbp)KaBHA
MOpbUYKa CTaBa C MpPHEMeH H3MHUT 1o (usuka. KanmumaTcrBamure 3a
mrareHa ¢opma Ha OOydYeHHE Cce NpUeMarT [0 CPEAHUS YyCHex OT
JUIIOMaTa 3a Buciie oopa3oBanue. ChritacHo ui. 21, an (3) ot 3akoHa 3a
BHCIIETO 00pa3oBaHWE 3a IUIaTeHaTta ¢opmMa Ha OOydeHHWE Morar maa
KaHIHMIATCTBAT JIMIIA, 3aBBPIIMIN BUCIIETO CH OOpa3oBaHHE C yCIEX HE
TO-HUCHK OT ,,I00Bp”.

3a HenmpeKbCHATO aKTyalu3upaHa WHpOpMAIUs BIDK: http://elearning-
phys.uni-sofia.bg/~yyshopov/

M Marucrbpcka nporpama: Onromerpus

Cpok na obyuenue: 4 ceMecTbpa, 5 cemecTbpa/ 6 ceMecTbpa
Dopma Ha obyyeHue: peIOBHA/ 3a109HA

Pvrosooumen: nou. n-p Cranucnas banymes
men.: + 8161 634, cras B21
e-mail: balouche@mpip-mainz.mpg.de ; balouche@phys.uni-sofia.bg

Marucrbpckata mnporpama OnTtoMerpus ¢ HOPONBDKUTENHOCT 4
ceMecTbpa € TMpelHa3HauyeHa 3a CHEelMaJUCTh ¢ OakalaBbpcKa HIIN
MarucTbpcka CTENeH MO0 TEeXHUYECKM U MIPUPOIO-MaTeMaTHYeCKU
npodecroHaHN HampaBlieHus ((PU3NKa, XUMUS, OHOIOTHS, MEIWIUHA,
TEXHHYECKa ONTUKA U Jp.). OOyueHNeTo Ha MaruCTpuTe OT TEXHUYECKUTE
U TIPHPOJO-MAaTEMAaTHYECKUTE MPOPECHOHATHN HAMIPABJICHUS € B PEIOBHA
(dbopMa 1 3armouBa mpe3 JIETHHUS CEMECTBD.

Marucrbpckata mnporpama ONTOMETpUS C NOPOIBIDKUTETHOCT 5
ceMecTbpa € IMpelHa3HayeHa 3a CHEelHaJUCTH ¢ OakalaBbpcKa HIIN
MarucTbpcka CTENEH IO HETEeXHUYECKH CHELHaTHOCTH (XyMaHUTapHH,
UKOHOMHYECKH U ap.) OOydeHHeTo Ha MAaruCTPUTE OT HETEXHUYCCKHUTE
npodecroHaHN HAmpaBlIeHUS € B pedoBHa (opMa W 3amodBa mpe3
3UMHHUS CEMECTHP.

Marucrbpckata nporpama 1no OnToMeTpusi ¢ MPOIBIKUTENHOCT 6


http://elearning-phys.uni-sofia.bg/~yyshopov/
http://elearning-phys.uni-sofia.bg/~yyshopov/
mailto:balouche@mpip-mainz.mpg.de

ceMecTppa € IpeAHa3HauYeHa 3a CICIHUAJUCTH ChC 3aBBpPIICHA
0akajmaBbpCcKa MM MarucTbpcka creneH. OOydeHHeTo € 3aJ0YHO |
3aIo4Ba Mpe3 3UMHHS CEMECTBP.

OO0y4eHneTo B IpOrpaMmTe € IIaTEeHO.

Io BpeMe Ha OOyYEHHETO CH CTYJCHTUTE CIIYIIAT W TMOJAraT W3MHTH IO
IIMPOKA TaMa 33 IbJDKUTETHA WHTEPIMCIMIDIMHAPHN yIeOHN IMPEIMETH, KOUTO
0o0XBaIllaT XWMWS, ONTHKA, (U3HONOrMs, (QU3MONOTHS W TICUXOJOTHS Ha
3PUTEITHUS TIPOIIeC, OMOXUMIIS, OHO(pH3KKa, TATONOTHsL, (papMakoiorus u T.H. Ha
CTYZICHTHTE, KOHTO Ca TIONOKIUIA V3IUTH IO HSKOM OT Te3W 3aIbJDKATCITHH
JIWCIAIUTAHA B TIO-TOSIM 00eM, Te IIe Ce 3a4uTaT C pelncHue Ha DakynreTHus
CBBET IO MPETIOPhKa Ha PHKOBOIMTENS HA MarlCTBPCKATA MPOrpama.

[Ipuemar ce CTyneHTH, 3aBBPUIMIM BUCIIC 00pa30BaHHE C YCIIEX HE
MO-HUCHK OT ,,100Bp”, 63 mojarane Ha npueMeH m3nut. Kitacupanero Ha
KaHIUJATUTE CTaBa 110 JOKYMEHTH.

OOy4JeHHeTO 3aBbPIIBA ChC 3AIUTA HA TUIIOMHA padoTta (OCIeIHUs
ceMecTsp Ha mporpamata). CTymeHTHTe IpeMHHABaT 3aIbJIKATEIHA
npodecronanHa ygebHa mpakTMka 1Mo  omroMerpus. Yact  or
MPaKTUYECKUTE 3aHATHS Ce MpoBeXAaT B buomormyeckus Qaxynrer,
Xumuaeckus GaxKyinTeT, KIMHAYHE 0331 Ha MeaumuHCKus (paKkylnTeT KbM
Coduiickusi yHHBEpCUTET — YHHBEPCHTETCKa OomHUIA ,Jlo3eHer”,
Wuctutyra mo 6nodusuka u Mactutyra no aHespoduonorus Ha BAH.

Jumnomupannte MarucTpu mo ONTOMETPHS MOTaT Ja C€ PeaH3UpaT
KaTo OYHH CICIHAIUCTH — ONTOMETPHCTH B ONTHYHH MAarasvHH U
MPOMUIIICHU TIPEIPHSTHS, CHICIAATN3APAHH B IPOU3BOICTBO HA M3/ICIHUS
3a KOpeKIHs Ha JAepeKTHTE Ha 3peHHeT0 (o4mia C  Pa3udHO
MpeAHA3HAYCHWE, KOHTAaKTHH JISIM M Jp.), KaKTO W B KOJCKTHBH,
pa3paboTBanIy HOBH TEXHOJIOTHH B 00JIACTTA HA ONTOMETPHSTA U OYHATA
OITTHKA.



M Marucrbpceka nporpama:  TepMosiapeH CHHTE3 U
TUIa3MEeHHU TeXHOJIOTHH
(mpoext FUSENET) — yacTuuHo Ha
AHTJIMICKH €3MK

Fusion Science and Technology (FUSENET project) — partially in
English

Cpok Ha obyuenue: 4 cemectbpa / 5 ceMecTbpa
@Dopma Ha obyuenue: peIOBHA
Hauano: 3umen ceMecTsp

Pvrosooumen: nou. n-p EBrenust benosa
ten.: 872 38 48
e-mail: benova_phys@deo.uni-sofia.bg

MarucrbpckaTa mporpama TepMosapeH CHHTE3 M IUJIa3MEHU
TEXHOJIOTUH € TIpeTHa3HaueHa 3a OaKalaBpH, 3aBBPIIIIIN CIICIIUATHOCTUTE
®dusuka, UmxeHepHa ¢u3uka, SnpeHa TeXHHWKa UM SIpEeHA CHEPreTrKa,
dwmsuka 1 matematnka, Ousnka M UHGOPMATHKA, KAKTO M 3aBBPIIIUTE
WH)KCHEPHO-TEXHUYECKH  CHCHHANHOCTH ¢ J00pa  IMpeIBapHUTEIIHA
MOATrOTOBKA 1O  (u3uKa (3aBBPHIIATE  HHKEHEPHO-TEXHUYCCKU,
KOMITIOTBPHH W MAaTEeMaTHYHH CICIHATHOCTH, 0e3 HeoOXxomumaTta
MOJTOTOBKA 10 (pr3uKa, TpsiOBa Ja MpeMHHAT | TpeIBapUTEIICH CEMECTBD
o0ydeHHEe MO YHUBEPCHTETCKa (DMU3MKA — IO MPUIOKEH ydeOeH IUIaH).
[Iporpamara e pa3padorena B pamkute Ha npoekra FUSENET (The Euro-
pean Fusion Education Network, FP7 N0224982), uusto 1ien e ch3aaBaHe
Ha 00IOEBPOIEHiCKa MaruCThpCKa M JTOKTOPCKA IIporpama 1o TepMOsIIpeH
CHUHTE3 U IUIa3MEHU TEXHOJOIMH U € ChboOpa3eHa ¢ pa3paboTeHUTe eAMHHU
00pa30oBaTEIHUTE W3WCKBAHMS 332 EBPOICHCKH MArucTbp B Ta3W OOJIACT.
[Ipuemar ce cTyIeHTH KakTO 3a CyOCHOMpAaHO OT Abp)KaBaTa OOydUCHHE
(upe3 yrBepmeHuss BBB ODusmdeckus Qaxynrer Ha Coduiickus
VHHBEPCUTET KOHKYPCEH W3IHUT), TaKa M Cpelly 3amiamiane (0e3 H3IHT,
Yype3 KJIaCupaHe M0 CPelHUs ycIlexX OT JUIUIOMaTa 3a BUCLIE 00pa30BaHUE;
ycrexbT TpsaOBa 1a Obe He MO-HUCHK OT ,,J00BpP™).



3a ga ce 3ama3u eKCIEePTHUAT ONMT, MOCTaBWUJI TPMOSApEHaTa
nporpama Ha EBponeiickusi ¢bl03 B YEHUTE PEAULIM Ha MEXIYHAPOIHUTE
SIPEHW M3CIENBAHUA M WHXKEHEPCTBO, KAaKTO M Ja C€ OCHTYpH
KOMIIETEHTEH NEepcoHal 3a H3rpaxnaHe u ekcrutoatanus Ha I[TER u
DEMO, e Heo0XoauM JBATOCPOUYCH IUIAH 32 YIPABICHUE HA YOBEUIKUTE
pecypcu B EBpomeiickata Tepmosiapena mporpama. KirouoB eneMeHT oT
TO3HW IIAH € ChIIIACyBaHa 0Opa30oBaTellHA CUCTEMA IO TEPMOSIPEH CHHTE3
u TexHonoruu B Isa EBponma. B pamkute nHa mpoekra FUSENET e
cp3maneHa EBpometicka mpexa 3a oOpa3oBaHHE IO TEPMOSAPEH CHHTE3 U
TEXHOJIOTUH, OCHOBAHA HA CHJIHUTE BPB3KU MEXIY H3CIIEOBATEICKUTE U
o0yJaBamIuTe MHCTUTYNHH B Tazu obmact (o6mo 36 or 18 crpanu, or
kouto 22 yHuBepcurera W 14 acommarmm Eparom). Coduiickust
YHUBEPCUTET € 4acT OT Ta3u EBpomeiicka Mpexxa W ¢ mIpeljiaraHara
MarucThpCKa MporpaMa OBJITapCKUTE CTYACHTH ITOIYy9YaBaT BE3MOXKHOCT J1a
yudactBaT B EBponeiickaTa TepmosiipeHa mporpama.

MarucrbpckaTa mporpama uma 3a Lejl Ja OCUTYpU Ha oOydaBaHHUTE
CTYACHTH BHCOKAa KBaIM(UKAIHA [0 TEPMOSIPEH CHHTE3, TEPMOSAPCHA
mJa3ma, IIa3MeH! TEXHOJIOTUU U MHXKEHEPHHT B TSCHO ChTPYIHHUYECTBO C
€BPONENCKUTE YHUBEPCUTETH M HAYYHU MHCTUTYLHMH, IPOBEXAALIN
o0ydeHUe W M3CICIBAHUS B OOJACTH, CBBP3aHU C TEPMOSIPCHUS CHHTE3.
BvB BpB3ka ¢ MOOWIHOCTTa Ha CTYICHTHTE II0 Ta3W IIporpama,
00yYEeHUETO Ce MPOBEKIA YaCTUIHO Ha aHTIHICKU e3uK. Heobxommumo e
HUBO HA BJaJicCHE Ha aHTIHMHCKH e3uK B2 wmmm mo-Bucoko mo O6maTa
eBporneiicka e3ukoBa pamka (CEFR).

3aBppUIINTE Tporpamara e MOoJdydaT HE caMo 00pa3oBaTeIHO-
KBaNU(UKAIOHHA CTENCH “MarucThp”’, HO U IIe MPUAOOUAT 3HAYUTEIHO
MO-UIMPOKM M Ha IMO-BUCOKO HHUBO 3HAHUS W YMEHUS BBB BAXHU B
HACTOSIINSI MOMEHT M C TOJIEMH OBICIIM IEPCIEKTUBU O0JACTH KaTo
¢u3MKa Ha TepMOsIpeHara Iia3Ma, MPOLecH Ha TePMOSIIPEHIS CHHTE3 Ha
SIPEHO HHUBO, HArpsiBaHE Ha IUIa3Mara 4pe3 eJeKTPOMAarHWTHU BBIHHU U
MOTOIM OT YACTHUIIH, B3aMMOJCHUCTBHE Ha IUIa3MaTa ChC CTCHHTE, (pr3HKa
Ha MaTepualuTe, SAPEHU TEXHOJIOTMH, MAarHuTHa XWAPOIAMHAMUKA,
pa3NMyYHU BUIOBE JAMAarHOCTHKA HAa BHCOKO- M HHUCKOTEMIIepaTypHa
mra3Ma, Ju3aifiHa W pa3paboTBaHe HA CHBPEMEHHU TEXHOJIOTHIHU



npujiokeHuss Ha 1uiazMata.  CTyIeHTuTe 1Lie ca B ChCTOSHUE Jia
pa3paboTBaT U MPHUIAraT MAaTEMATUICCKUA MOJEITH M METOIU 32 OIKCAHHE
Ha TIa3MaTa, KaKTo U Ja u30upar Hal-MOIXO/SIIUTE OT CHIIECTBYBAIUTE
YUCIIEHH CHUMYJIAIMOHHM TAaKeTH, Jla TH aJalTuparT W MpujaraT KbM
M3y4aBaHUTE CUCTEMH.

[IporpamaTa € ¢ MPOABIDKUTEIHOCT 4 ceMeCThpa U 001 Opoi KpeIauTu
120, mo 30 BBB Bceku ceMmecTbp. B mporpamaTta ce mpeaBUXKIAT KaKTO
3abJDKATETHA 0a3WCHH KypCcOBE WM IPAaKTUKYMH, Taka W H30MpacMu
KypcoBe, pa3/JiefieH! B HAKOJIKO I'PYIH: YUCIEHH METOIU U MIPOrpaMUpaHe;
KypcoBe C TEOpEeTHYHAa HACOUEHOCT; KypCOBE C EKCIEPUMEHTAIHO-
npuiioxkHa HacoueHocT. OCHOBHATa 4acT OT U30OPHUTE KypCOBE B TPETH U
YETBBPTU CEMECTHP C€ YeTaT OT UYKISCTPaHHH JIEKTOPU UK 00yYEHHUETO
ce IMPOBEX/IA B Uy>KAECTPAHHU YHUBEPCUTETH B paMKUTE Ha CTyACHTCKaTa
MoOMITHOCT. B 3aBucMMOCT OT mpenBapuTenHaTa IIOATOTOBKA HA
CTYACHTHTE W CICHUANHOCTTA MM OT OaKalaBbpCKaTa CTENCH, CIel
ChbIjlacyBaHe C PHKOBOAMTEINA Ha IMporpaMmara T€ Morar ja IocelaBar u
n30MpaeMu KypcoBe OT IPYrH 0aKamaBbpPCKH M MAarUCTBPCKH IPOTpaMH,
npemnaranu BB Ousmaeckust GakymiTer.

[IpakTUKyMBT TO JUArHOCTMKAa Ha IJIa3Ma IMpe3 IbPBHM U BTOPU
ceMecTbp ce TmpoBexga B Kareapa ONTuka M CHEKTPOCKOIUS,
BKITIOYHTEITHO HA EIMHCTBEHOTO paboTemo B bearapus ycrpoiicTBO 3a
BHCOKOTEMIICpaTypHa IUIa3Ma OT BUAA IUIa3MeH (okyc. B deTBbpTH
CEeMEeCTBp ce IpoBexkIa mpeaauiioMer ctax (150 waca) m pazpaboTBane
Ha quioioMHa pabdora (150 gaca), kouTo HOCAT MO 15 KpemuTa BCEKH.
[IpenauniaoMHus CTaXX ce MpOBeXAa Ha JeicTBaluTeé B MOMEHTa
YCTPOMCTBA B M3CIEIOBATEICKH OPraHU3aluy U YHHBEPCUTETH B Uy)KOHHA.

CryneHTuTe, oTroBapsmu Ha paspaborBanute B mpoekta FUSENET
KpUTEpUH NpU 3aBbpILIBAHE Ha MporpaMara IIe Mojay4yaT U JUIUIOMa 3a
“European master in Magnetic Fusion Science and Engineering”.

[Iporpamara 3amouyBa npe3 3UMHHS CEMECTBD.



Duration: 4 Terms
Form of Education: Full time
Start: Winter semester

Programme Chair: Assoc. Prof. Dr. Evgenia Benova
Tel.: (+3592) 872 3848
E-mail: benova_phys@deo.uni-sofia.bg

The applicants for the master’s programme Fusion Science and Tech-
nology should have a bachelor’s degree in Physics or in Engineering Phys-
ics, Nuclear Technology and Nuclear Power Engineering, Physics and
Mathematics, Physics and Informatics, or a bachelor’s degree in the area
of engineering with good background in physics. (Students with a bache-
lor’s degree in the field of engineering, computer science or mathematics
who need more firm background in physics, will have to study university
physics courses in the frame of one preliminary term.) The programme is
developed within the FUSENET project (The European Fusion Education
Network, FP7 No0224982, http://fusenet.eu/), whose aim is the establish-
ment of integrated fusion educational system in Europe. The programme
covers the common European educational goals and standards for master’s
degree in this field. Students applying for this programme follow the stan-
dard procedure at the University of Sofia. The entrance exam is a common
test valid for all master’s programmes at the Faculty of Physics. Admission
procedure without entrance exam is possible for students paying full an-
nual tuition fee as for the other master’s programmes at the Faculty of
Physics.

In order to maintain the expertise that has placed the EU fusion
programme at the forefront of the international fusion research and
engineering and to ensure the availability of competent staff to construct
and operate ITER and DEMO, a long-term Human Resource Management
plan for the European Fusion Programme is needed. A key element of such
a plan is a coordinated education system in fusion science and technology
across Europe.


http://fusenet.eu/

The FUSENET project aims at the establishment of an European
network for education in fusion science and technology, in order to
preserve, enhance and strengthen fusion knowledge in Europe. The net-
work is based on the strong links between fusion institutes and higher
education institutes (altogether 36 participants from 18 countries, from
which 22 universities and 14 Euratom associations. The University of
Sofia is one of the participants in this European network and the master’s
programme develops learning opportunities and links of Bulgarian students
to the European fusion programme.

The master’s programme is aimed at better qualifications in fusion
plasma physics and engineering, strengthening the cooperation and
integration with higher education communities providing master’s and PhD
studies in subjects related to fusion science and engineering, strengthening
connections with related fields, fostering international cooperation, and
attracting more students to the programme. The students’ mobility requires
good knowledge of English (CEFR level B2 or higher).

Graduates in this programme will receive a master’s degree gaining
advanced knowledge and skills in important and perspective fields as fu-
sion plasma, fusion processes on sub-atomic level, plasma heating by
means of different techniques like RF waves or injection of neutral
particles, plasma-wall interactions, materials engineering, nuclear
technology, magnetohydrodynamics, plasma diagnostics, design and
master plasma technological applications. Students will be able to develop
and validate mathematical models and methods, as well as to select the
best fitting simulation models and apply them to the field of plasma.

The duration of the programme is 4 terms which is equivalent to 120
ECTS, each term having 30 ECTS. The programme provides for both
compulsory basic courses and practicum, and elective courses divided into
several groups: computational methods; theory; experiment and applica-
tions. Many elective courses in the third and fourth terms are held by for-
eign teachers or the training is conducted at universities abroad in the
frame of students’ mobility. According to their preliminary bachelor train-
ing, students can attend elective courses offered by the existing pro-



grammes at the Faculty of Physics, but only in coordination with the head
of the Fusion Science and Technology programme.

The Plasma diagnostics practicum is conducted at the Optics and Spec-
troscopy Department. It is based on the available equipment and devices,
including the Plasma Focus device which is the only high-temperature
plasma source operating in Bulgaria at the moment. The fourth term is
foreseen for research work at the experimental facilities throughout Europe
under supervision of senior tutors (150 academic hours, 15 ECTS) and
MSc thesis preparation and defense (15 ECTS).

Tangible recognition of the quality of education in the programme will
be realized if students have obtained parts of their education in different

countries across Europe and fulfill the criteria required for “European
Master of Magnetic Fusion Science and Engineering”.

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

M Marucrbpcka nporpama: ACTpOHOMMESI U aCTPOPHU3HKA

Cpox na obyyenue: 2 ceMecTbpa
Dopma Ha obyuenue: peioBHA

Pvrosooumen: non. n-p [lerko HemsiikoB
men.: 8161 337
e-mail: japet@phys.uni-sofia.bg

Maructepckata mnporpama ACTPOHOMHS ¥ acTpou3MKa HMa
cnenuanu3upan] xapakrep. Ts naBa 3a1bJI0O0YEHN 3HAHUS U MPAKTHUECKU
YMEHHsI, KOMUTO OOXBallaT OCHOBHUTE HANpaBieHHA Ha ChbBpeMEHHaTa
acTpodu3uka © acTpoHomms. Ilporpamarta pgaBa BB3MOXKHOCT Ha


mailto:japet@phys.uni-sofia.bg

3aBBPIIMIIATE MArUCTPH Ja PabOTIT KaTO HAYYHU PAOOTHUIM B HAYIHO-
M3CIIeIOBATEICKM WHCTUTYTH M aCTPOHOMMYECKH obcepBaTopuu. Beuuku
3aBBPIIMIIM MMAT Heo0XomuMmara OCHOBa Jla C€ HacodyaT U KbM
Mpero/iaBaTelicka JeHHOCT BBbB By3oBe. CIENUANIMCTH aCTPOHOMH Ce€
TBPCAT B UyXOWHA, KBIETO BEUe HMMAT peau3alys 3HAYUTENCH Opoi
BB3MUTAHUIN Ha KaTeapa ActpoHomus npu Ousndeckus gaynrer Ha CY.

[lo mporpamara wmorar nga ce oO0y4aBaT JMLA, KOHUTO HMAat
o0pazoBaTenHO-KBaTH(DUKAIIMOHHA CTEIeH “‘0akajiaBbp” WM ‘“‘MarucTep”’
MO0 HSAKOSA OT CIEIUANHOCTUTE Ha MPO(eCcHOHAIHOTO HAalpaBJICHHE
“du3nyecky HaAyKH™ WM CICSIUIUIOMHA KBaTU(DUKAIIH 32 TIOTyYaBaHe Ha
YYUTEICKa TPOBOCIIOCOOHOCT MO (U3MKa, MpUAoOuTa BHB DH3MUECKHS
¢dakynrer Ha CV.

VY4eOHUAT TUTaH € JTHOepajeH U ChAbpKa MaIbK OpO 3aIbIKUTEITHU
mucnuruimad. OOyYeHHeTo € ¢ MPOXBIDKUTEIHOCT OT JBa CEMECThpa U
3almoyBa Ipe3 3UMHHUS CEMeCThbp Ha BCsika ydeOHA TOAMHA.
3aAbIDKUTETHUTE JUCUMIUIMHKA —BKiIoyBaT 3  Kypca (OcHOBH Ha
acTpoHomusTa, HaOmomatemam wMerogu B acTpoHoMmusta u OOmia
acTpou3nKa) B IIBPBU CEMECThp ¢ o0m[ XopapuyM 315 u. m HOcsat 21
kpemuta. OCBEH TAX € 3aIBJDKUTEIHO U M3TOTBSHETO Ha JUILIOMHA paboTa
BBB BTOpPUS CEMECTBD, EKBUBAJICHTHA HA XOpapuyM OT 225 4. 1 Hocewa 15
kpemuta. M30upaemure mucumumHn ca 21 Ha Opoill (cpen KOWTO:
Brorpernien crpoex u eBonolus Ha 3Be3auTe, Pu3nka Ha MeXTy3Be3/1HaTa
cpena, KocMonorusi, AKTUBHU TallaKTUYHHU sA1pa, ACTPOCHEKTPOCKOIUS,
PagnoacTpoHoMus 1 Ip.) U ca pa3mnpenelieHd B IBaTa ceMecThpa. M30upat
ce MUHHMYM 5 Kypca ¢ o0m xopapuyM 285 4., Hocemm 24 KpeauTa,
parpenencHy 1Mo CEMECTPH KaKTO ClIe[[Ba: MHHUMYM 2 C OOII XOopapuyMm
120 4. m HOcemun 9 kpemmrta mpe3 | cemecTbp M MHHUMYM 3 ¢ 0OII
xopapuyM 165 u. u Hocewu 15 kpeauta npe3 Il cemecTsp.

OOydeHHETO 3aBBpIIBA CHC 3allUTa HA MarucTbpcka Te3a. T ce
Bb3Jlara OT Hay4eH pPbKOBOAMTEIN, HA-KbCHO B Kpas Ha IbPBUS CEMECTBD.
[MogroroBkara Ha MarmcTbpcka HOUIUIOMHA paboTa ce OCHUTypsiBa
MapajienHo ¢ ayIuTOPHOTO OOydeHHe IMpe3 BTOpUs ceMmecTbp. IIbpBara
I'bprKaBHA CecHs 3a 3allliTa € Mpe3 10JIM, a BTopaTa — IPe3 CENTEMBPH.

[Ipuemar ce cTyaeHTH 3a CyOcHAnpaHO OOydeHHE U B IUIaTeHa GopMa.



KangupmarcrBammre 3a MecTa CyOCHAMpaHU OT JbpKaBaTa Iojarat
mpueMeH W3MmIT mo ¢usuka. KanmunmarcrBammre 3a ruiaTteHa ¢opMa Ha
o0ydyeHue ce KracupaT 0e3 M3MHUT MO CPENHUS YCIeX OT AMIIOMAara 3a
BHCIIe 0oOpa3oBaHue (ycnexbT TpsOBa 1a ObJe HE MO-HUCHK OT ,,O0BP™).
[Iporpamata 3amouBa mpe3 3MMHUS CEMECTHP.

M Marucrbpcka nporpama: I'eopusuka

Cpox na obyyenue: 2 ceMecTbpa
@Dopma na obyuenue: peIoBHA / 3a109HA

Pvrosooumen: nou. n-p Bn. Cranyes
mern.: 8161 389
e-mail: stanchev@phys.uni-sofia.bg

MarucrbpckaTa nporpaMa ['eopu3rka uMa cCrenuaIn3upany XapakTep.
Ts naBa 3a7b100YEHM 3HAHMA W IPAKTHUYECKH YMEHHs, KOMTO OOXBalat
OCHOBHHTE HAIlpaBJICHHWs HA ChBpeMeHHata reodusmka. [Iporpamara nasa
BB3MOXKHOCT HA 3aBBPHIMIIMTE MArkCTpH Ja padoTAT KaTo HAaydHU
PabOTHUIIM B HAYYHO-U3CIIEIOBATEIICKH HHCTHTYTH U (PHPMH, W3ITBITHSBALIN
HAYYHH 3aJ]ayd — HalpuMmep B 00JIaCTTa Ha CEM3MOJIOTHATA, EKOJOTHATA,
orOpaHata W 1p. 3HAUMTENHA YacT OT IIOATOTOBKAaTa € HacodeHa KbM
mpoOJIeMUTe, CBBP3aHU C THPCEHETO, MPOYYBAHETO M NOOWBA HA TIOJIC3HU
W3KOMAaeMH, KaKTO W B HWHXXCHEPHH W IPYTH pPaOOTH, H3MBIHSBAHU OT
pa3nmyHd QUPMH ¥ MHCTATYTH. BCHYKM 3aBBPUIMIIM MMAT HEOOXOIMMAaTa
OCHOBa Jla Ce HacouyaT M KbM IIpernojaBareicka JeHHOCT BBB BHCILIHU
yumnmiia. CHeruaiucTd TeOpHU3UIM ce THPCAT B Uy)KOMHA, KBICTO BeUe
MUMarT peau3alys 3HauuTesIeH Opoil Halll Bb3MUTAaHULIH.

OOy4eHHEeTO € C OCHOBHA ITPONBIDKUTENIHOCT OT JBa cemecTbpa. Ts
TIPENBIDKIIA YCBOSIBAHETO HA 3 3IBIDKUTEITHH JUCIUILTIHE, KOUTO HOCST OOIIO
15 xpemnra n 180 waca aymuropHa 3aetocT. JluruiomHaTta pabota HOCH 15
Kpemuta C ekBuBaJieHTeH xopapuyMm or 200 uaca mpe3 BTOpHS CEMECTBP.
W3bupaemuTe pcHuumHM ca o0mo 17, OT KOUTO CTYICHTHT TPsiOBa CyMapHO
Iia mpuaodue He mo-Majko ot 30 KpenuTa.



I[lo mnporpamara wmorar Ja ce oOydaBaT JIMIA, KOHTO HMaT
00pa3oBaTeNHO-KBaIN(YUKAIIMOHHATA CTeTeH ,,0aKaIaBbp‘ 170101
,,MarucTep” Mo (u3MKa WM MaTeMaTtuka. Ha cTynmeHTHTE, KOUTO HE ca
CITyIIay U30MpaeMHUTe KypcoBe 10 Teo(hu3nKa oT GakalaBbpcKaTa CTEICH
mo (u3MKa, Te3W KYypPCOBE CE MPEIOphUBaT MPUOPUTETHO KATO N30HpacMu
B MarucThpCKaTa CTEICH.

[Ipuemar ce cTyaeHTH 3a CyOCHANpPaHO OOyYeHHE U B IUIaTeHa (opMa.
KangupmarcTBammre 3a MecTa CyOCHAMpaHU OT Jbp)kaBara Iojarat
mpueMeH W3MUT 1o ¢u3uka. KanmumarcTBammre 3a IuiaTeHa ¢opMa Ha
o0ydeHue ce KracupaT 0e3 M3MHUT MO CPENHUsS yClleX OT AMIIOMAaTra 3a
BHCIIe oOpazoBanue (ycnexbT TpsOBa na Obe HE MO-HUCHK OT ,,J00BpP™).
[Iporpamata 3amouBa Impe3 3MMHUS CEMECTHD.

M Marucrbpcka nporpama: eopusuka

Cpoxk Ha obyuenue: 4 cemecTbpa
®Dopma Ha obyuenue: peoBHA / 3a10UHA

Pvrosooumen: nou. n-p Bin. Cranues
me.: 8161 389
e-mail: stanchev(@phys.uni-sofia.bg

Maructepcka mnporpama 1o ['eodr3mka w©Ma CreIHaTH3HpAI
xapakrep. Ts naBa 3aabia004€HH 3HAHUS U NPAKTUYECKH YMEHUS, KOUTO
o0XBallaT OCHOBHHTE HAIPAaBICHHWS HA CBBPEMECHHATa Teo(pHU3HKa.
[IporpamaTa naBa BB3MOXKHOCT Ha 3aBBbPIIMIMTE MarucTpu Aa padoTAT
KaTO HAyYHU paOOTHHUIN B HAYIHO-U3CICIOBATEICKA HHCTUTYTH U QUPMH,
U3ITBITHSABAIM HAYYHU 33]1a91 — HAIIPUMEP B 00JIACTTa Ha CEU3MOJIOTHATA,
eKOJIOTUATa, OTOpaHaTa W 1p. 3HAYMTENHA YacT OT MOATOTOBKATa €
HAcOYeHa KbM IIPOOJIEMHUTE, CBBP3aHU C THPCEHETO, IPOYYBAHETO W
noOVBa Ha TIOJNE3HU M3KOMAEMH, KAKTO M B WHKUHEPHH U APYTH PabOTH,
U3IIBIHSABAHN OT PA3INYHN (UPMH W WHCTUTYTH. BCHYKH 3aBbpIIAIM
uMaT HeoOXOmMMara OCHOBAa Ja C€ HACOYaT W KBbM IPEroJaBaTeliCcKa



JIedHOCT BBB By30Be. Crenmanucta reoU3uIM ce ThPCAT B 4UyxXOHWHA,
KBJETO BEUEC MMAT PeaTH3alisl 3HAUNTEIICH OPOI HAIlIM Bb3MATAHUIIH.

CtyneHTHTe, KOUTO UMAT 0Opa30BaTEHO-KBATH(PUKAIIMOHHA CTEICH
,,0aKaappp" WIN ,,MarUCTBP" B HANPABIICHUATA HA MPUPOTHHUTE HAYKU
crmenBa jga mpemuHat 4 ceMectpuanHa Qopma Ha oOydenwme. Ts
MpeIBIKIA TIPE3 MIFPBUTE JBa ceMecThpa o0y4eHue 1o 11 3aIbIKATeTHA
NCULUIUIMHA ¢ 0010 825 daca ayauropHa 3aetoct. [Ipe3 ocrananute npa
CeMecThpa Imporpamara ce MOKpHBa ¢ Ta3M OT JIByCeMeCTpHaNTHaTa GpopMa
Ha OOy4eHHe.

[Ipuemar ce cTyeHTH 3a CyOCHANpPaHO OOyYeHHE U B IUIaTeHa (opMa.
KangupmarcTBammre 3a MecTa CyOCHAMpaHU OT [Jbp)kaBaTa Iojarat
mpueMeH M3MUT 1o ¢u3uka. KanmumarcTBammre 3a IuiaTeHa ¢opMa Ha
o0ydyeHue ce KracupaT 0e3 M3MHUT MO CPENHUS YCIeX OT AMIIOMAara 3a
BHCIIe oOpa3oBaHue (ycnexbT TpsOBa na ObJe HE MO-HUCHK OT ,,J00BpP™).
[Iporpamata 3amouBa mpe3 3MMHHUS CEMECTHD.

M Marucrbpcka nporpama:  MeTeopoJiorust

Cpoxk Ha obyuenue: 3 cemecTbpa
Dopma Ha obyyenuemo: pelIoBHA / 3a109HA

Pvrosooumen: nou. n-p Huxonait Paue
men.: 8161 289
e-mail: nick@phys.uni-sofia.bg

[IporpamaTta 3a MarucrpaTypa MO METEOpPOJOTHS B CIIELHUATHOCT
Actpodusnka, METEOpPONOTHS W Teopu3MKa WUMa  CIICIHAaIH3HPaI]
xapakrep. Ts naBa 3aabia004eHH 3HAHUS U NPAKTUYECKH YMEHUS, KOUTO
00XBallaT OCHOBHHTE HAIPaBJICHHS Ha CHBPEMEHHATA METEOPONIOTHS U
¢usmkaTa Ha aTMOc(hepaTa U OKeaHa.

OOy4eHHeTO € ¢ MPOIBIDKUTEITHOCT TPU CeMecThpa 1mo 15 ceqmunu. B
BPBUSI U BTOPUSL CEMECTBP C€ MNpeABMKIAT MHHUMYM 645 wdaca
ayIUTOPHA 3a€TOCT, KOMTO TpAOBa Jla HOCAT MUHMUMYM 60 KpenuTa, KaTo



MUHHMAQIHUAT Opoil KpemuTH 3a equH ceMmecThp € 30. 3aabDKUTENHUTe
JHMCIUILTAHN 33 J[BaTa ceMecTbpa ca 6 ¢ obmy xopapuym 375 gaca; Te
HocsaT o0mo 36 kpeanTa. M30mpaemMuTe AMCHMIUIMHU ca MHHHMYM 6 C
0611 xopapuyM 270 yaca u HOcAT 24 kpeauta. Ha ctyneHTHTe, KOUTO HE ca
ciIymanyd u30upaeMHTe KypCcOBE IO METEOPONIOTHS OT OakKajaBbpcKaTa
CTETMeH MO CIENUATHOCTTa ACTpo(M3UKa, METEOPONOTUS M Teo]u3uKa,
Te3W KypCcOBE C€ TIIPEMOphUBAT MPHOPUTETHO KaTo w30UpacMHu B
MarucTbpckaTa cTemneH. B Tperus cemecTbp ce HpeaBkaaT 75 dYaca
ayIMTOPHA 3a€TOCT 3a | 3aabJDKUTENHA AUCUUIUIMHA (6 KpeauTa), 90 yaca
3a]IBJDKUTETHO MeTeopojioruuHa mnpaktuka (9 kpemuta) m 200 gaca 3a
MOJTrOTOBKA HA AWIUIOMHA padota (15 kpenuta). [Ipu 3amounarta popma Ha
o0ydeHue, ayJUTOpHATa 3aeTOCT ¢ HamaseHa ¢ 50% ot Ta3u Ha PeIoOBHOTO
obOydeHue.

ITo mporpamara Morat z1a ce 00y4JaBar JIuIa, KOUTO HIMaT 00pa30BaTeIIHO-
KBaTH(UKAIMOHHA CTEIEH ,,0aKajlaBbp™ MM ,,MaruCThp™ 10 CIICIIHAITHOCTH
oT mnpodecuoHanHo HampasiaeHue 4.1 ,,DusMueckd HAyKu”’, WIH CTEIEeH
,,0aKaaBpp® MO CIENHUATHOCTH OT NpPO(PECHOHATHO HampasieHne 1.3.
,llenaroruka Ha oOydenuero mo ” : ,,dusnka u Matematuka“, ,,Dusmka u
uHpopmarika“ win ,,Xumus u Hu3nka’.

Cren 3aBBPIIBAHETO CH MAarucTpUTe MO (PH3HMKa ¢ KBaTM(UKAIUS 110
METEOPOJIOTHSL MOraT Ja paboTAT B H3CICIOBATEICKHTE U OIEPATUBHUTE
otnenu (B Codus wu crpaHara) Ha HanwoHamHUS WHCTHTYT TIO
Meteoponiorust U xuzaponorust kbM BAH, B ['eopusudnus wHCTHTYT Ha
BAH, kato Mereopono3u B 3BeHaTa, OOCITYXBAaIld TpakIaHCKaTa U
BOCGHHATA aBHAIWS, B CHCTeMara 3a Oopba ¢ rpaAylIKuTe, B CHCTEMAaTa Ha
MuHHICTEPCTBOTO Ha OKOJNHATA cpelja U BOAUTE U B JIPYI'M OpraHU3alluH,
KBAETO Ca HEOOXOVMU CIEIHANTUCTH ¢ KBATU(PHUKALUS [0 METCOPOJIOTHS.
Bewukn 3aBppmmiam uMat HeoOXomuMaTa OCHOBA JIa €€ HAcOYaT M KbM
MpernojaBaTesicka AeHHOCT B YHUBEPCUTETH. MHOro Halld Bb3MUTaHULU
BEYE MMAT JI00pa pean3anus B 9yKOMHa.

[Ipuemar ce xangugaTu 3a o0ydeHHe B cyOcuaupaHa U B IUIATeHa
¢dopma. Benuky KaHAMAATCTBAIM 32 MecTa CYOCHAMpPaHU OT AbpKaBara
TpssOBa Ja TONOXKAT KOHKYpcen usznum. KaHmumaTcTBamuTe 3a ILTaTeHA
dopmMa Ha oOydeHHEe ce KiIacupar Oe3 W3MHUT IO CPeTHHs YCHEeX OT



JMITIOMaTa 3a BHUCHIE 00pa3oBaHWE (aKO YCIEXBT € HE IO-HUCHK OT
,,I00BP”).
MarwucThpckaTa mporpama 3arousa OT 3MMHHUS CEMECTBD.

M Marucrbpcka nporpama:  MeTeopoJiorus

Cpoxk Ha obyueHue: 5 ceMecTbpa
®dopma Ha obyuenue: pefoBHA / 3a10UHA

Pvrosooumen: non. n-p Huxonaii Paues
men.: 8161 289
e-mail: nick@phys.uni-sofia.bg

MarucrbpckaTta  mporpamMa  MeTeopoynoruss B CIEHUAIHOCT
Actpodhusnka, METeOpONordsl U TreodH3nKa ChC CPOK Ha OOydeHHe 5
ceMecTbpa € IpeaBHUJIEHa 3a JHUIA, KOUTO HIMAaT o00pa3oBaTeIHO-
KBAIH(UKAIMOHHA  CTENEeH  ,,0akajaBbp® WM  ,Marucrep™ IO
CIIENAATHOCTH OT TpodecroHamHo HarpaBieHue 4.1 ,Ousmdeckn Hayku”,
WU CTEIIEH ,,0aKallaBbp™ 1O CHEIHATHOCTH OT IMPOGECHOHATHO HATIPABIICHUC
1.3. ,,Ilenaroruka Ha o0yueHuero mo” : ,,dusrka u MateMatika™, ,,dusnka u
uHpopmarika“ wim ,, Xumusd U ¢usuka”. [lo Hes morat ma ce oOywaBar
Juua, KOUTO:

a) uMat o0pa30BaTEIHO-KBaATH(UKAIIMOHHA CTEIIeH ,,0aKalaBbp™ WIIH
,»,MarucThp* B HAIPABIICHHUATA MPUPOJHHA HAYKA (XUMUS, OHOIOrHs, HAYKH
3a 3eMsATa), MareMaThka ¥ WHQPOPMATHKA WIH JPYTH ITOIXOJSIIN
CHENUATHOCTH (HampuMep, OT 00JacTTa ,, TeXHIIecKrn HayKu™);

0) uMaT 00pa3oBaTENHO-KBANH(PUKAIIMOHHA CTEIEH ,,0aKaIaBbp” WIn
,»MarucThp” € YYHTEICKAa IPABOCIIOCOOHOCT IO TPHPOIHU HAYKH W/WIA
MaTeMaTHKa 1 HHpOopMaTHKa.

[IbpBUAT W BTOPUAT CEMECTBHP ca MPEABUACHU 3a IUCLUUIUIMHUA OT
0a3ucHOTO OOydeHHe Mo (H3MKA, KOUTO ca 3aJb/DKUTETHH. OOmmsT
XOpapHuyM 3a JIBata ceMecTbpa € 825 yaca, kouto HocaT 60 kpeaura (o 30



Ha ceMecTbp). B TpeTus u 4eTBBbPTUS CEMECThD ca MPEABUJIEHM MUHUMYM
645 yaca, KOUTO Jja HOCAT MUHUMYM 60 KpeIuTa, KaTo MUHUMAJIHUAT Opoit
KpeauTH 3a equH cemecThbp € 30. 3aIbDKUTENHNUTE TUCIMILIMHN 3a JBaTa
ceMecThbpa ca 6 ¢ obur xopapuyM 375 daca u HOCAT 00O 36 KpeauTa.
W3bupaemMuTe DUCHUILIMHA Ca MUHEMYM 6 ¢ 00 XOpapuyM MHHAMYM
270 yaca u TpssOBa 1a OCUTYPAT MHHUMYM 24 kpemuta. Kato mproputeTHO
n30MpaeMu JUCHHIUIMHE C€ TIPEnophYBaT W AWCHUIDIMHUTE OT
OakajaBbpCKaTa CTEICH Ha CIEIHATHOCT ACTpo(dHU3UKa, METEOPOIIOTHS U
reodusuka. B metu cemecTsp ce mpeaBIKAaT 75 Yaca ayauTOpHA 3a€TOCT
3a 1 3agppkuTenHa aucuuiuinHa (6 kpeaura), 90 yaca 3aabIDKUTENTHA
MeTeoposiornyHa mpaktuka (9 kpeaurta) u 200 yaca 3a MOArOTOBKA Ha
mumioMHa pabota (15 kpemura). Ilpu 3amounata ¢gopma Ha oOydcHHE
ayJIUTOpHATA 32€TOCT € HamaieHa ¢ 50% OT Ta3u Ha PeIOBHOTO OOYUCHHE.

Cren 3aBBPIIBAHETO CH MAarucTpUTe MO (PH3HMKa ¢ KBaTM(UKAIUS 110
METEOPOJIOTHSL MOraT Ja paboTAT B M3CICIOBATEICKUTE U OIEPATUBHUTE
ornenun (B Codus wu crpaHara) Ha HanwoHamHUS WHCTHTYT TIO
Meteoponorust U xuzaponorust kbM BAH, B I'eopu3ndHus MHCTHTYT Ha
BAH, kato Mereopono3u B 3BeHaTa, OOCITYXBAaIld TpakIaHCKaTa U
BOCGHHATA aBHAIWS, B CHCTeMara 3a Oopba ¢ rpaAylIKuTe, B CHCTEMaTa Ha
MuHHICTEPCTBOTO Ha OKOJNHATa cpela U BOAUTE U B JIPYI'M OpraHU3alllH,
KBAETO Ca HEOOXOIUMH CIEIHATUCTH ¢ KBATU(PHUKALUS [0 METEOPOIIOTHS.
Bewukn 3aBwppmmian umat HeoOXomuMaTa OCHOBA JIa C€ HAcOYaT M KbM
MpernojaBaTesicka AeHHOCT B YHUBEPCUTETH. MHOro Halld Bb3MUTaHULU
BEYE MMAT JI00pa pean3anys B 4yKOMHa.

KangunarcrBammre 3a 5 cemecTpuanHaTta ¢opMa Ha OOydeHHE ce
npueMar 1o CpeJHUs yclex OT JUIUIoMaTa 3a BHclie oOpa3oBaHHE (aKO
YCIEXBT € HE IMO-HUCHK OT ,,1006p”). Ilpmemar ce kaHmimaTé camo B
rurateHa opma Ha oOydeHHe.

MarucrbpckaTa nporpama 3aro4uBa oT 3MMHHUSL CEMECTBP.



CIIEHUAJTHOCT UH)KEHEPHA ®U3UKA

M Marucrbpeka nporpama:  WHTErpajHa U IMCKpeTHA
ONTOCJIEKTPOHUKA

Cpox na obyyenue: 3 ceMecTbpa
@Dopma na obyuenue: peIoBHA / 3a109HA

Pwrogsooumen: nou. Mapuna byposa
men.: 8161-845

e-mail: burova@phys.uni-sofia.bg
http://www.phys.uni-sofia.bg/~semicond/

Llenta Ha MarumcTpaTypata € CTYACHTHTE Ha IONy4daT TEOPETHIHU
3HAHUA U eKCIIEpUMEHTANIHa MOJAr0TOBKA I10 Hali-ChBPEMEHHH BBIPOCH OT
o0JlacTTa Ha ONMTOENEKTPOHUKATA, 3a JIa MOTaT CJIel 3aBHPIIBAHETO CH JIa
Y4acTBaT B IONYYaBAHETO, H3CICBAHETO U IPIIIATAHETO HA MHTETPAHU U
JIMCKPETHH TONYIIPOBOJHUKOBY Tproopu. OO0Y4IeHHETOo M0 MarucThpckara
mporpama ce OChLIECTBABA OT MpenojaBaTend OT Katenpa Pusuka Ha
nonynpoBonHurure u Jlabopatopus mno (¢uU3MKAa W TEXHHKA Ha
MOJTYIIPOBOJIHULIUTE, KOUTO Ca W HM3BECTHH CIELUAIUCTH B HAy4YHO-
H3CIEA0BATEIICKUTE O0ACTH MO ChOTBETHUTE AUCIUILIHY.

I[lo mnporpamara wMorar na ce oOydaBaT JIMIA, KOHTO HMaT
o0pa3oBaTenHO-KBaIH(DUKAIIMOHHA CTEIeH “‘0akajiapbp” Wi “‘MarucTep”’
0 MH)KCHEpHa (PU3HUKA WK 10 (hU3UKa.

[IpuemMbT Ha CTYIEHTH Ha MecTa CYOCHAMpPaHU OT Ibp)KaBaTa CTaBa
4gpe3 yIBBpACHUS BBHB Dm3mueckus (akynTeT KOHKYpPCEH H3IHT. 3a
IUTaTeHO OOy4YeHHE MPHEMBT € 0e3 KOHKYPCEH H3IHUT: KIACHPAHETO Ha
KaHIUJAaTUTe CTaBa [0 CPEeJHHS YycIoex OT JUIUIoMara 3a BHUCILIE
o0pazoBaHue, KOWTO TpsOBa Ja ObJe HE IO-HUCHK OT ,,10056p”.

OOy4yeHHeTo € C IPOIBJDKUTENHOCT TP CeMecTbpa Imo 15 ceamuim.
Marucrppckarta mporpama, peopHa u 3aJ04na (hopma Ha 00ydeHue (TbpKaBHA
MOpBYKa ¥ 00yUeHIE CpElly 3arvialliaHe) 3a10uBa pe3 3UMHHS CEMECTHD.

3aBbpIIMIINTE MarucrparypaTa CTYIAEHTH MOraT Ja ce peaju3upar


mailto:burova@phys.uni-sofia.bg

Karo  ChOeruagdcTd B obiacrra  Ha  MHKPOEIEKTPOHHUKATa,
OITOENICKTPOHUKATA, BIAKHOSCTOONTHYHUTE KOMYHUKAIMHU, [TPUIIATAHETO
Ha MOJEPHH (DM3UYHM METOOM M arnapaTd B MEIUIMHATA U MHOIO IPYTd
00J1acTH.

M Marucrbpceka nporpama:  KBaHTOBa eJIeKTPOHHKA U
Jia3epHA TeXHUKA

Cpox na obyyenue: 3 ceMecTbpa
Dopma na obyuenue: penoBHA

Pwrosooumen: mou. n-p Usan Credanon
men.: 8161 775

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

MarucrbpckaTta nporpaMa KBaHToBa enekTpoHUKa U Jla3epHa TEXHUKA
OCHUTYpsiBa 3aIbJIOOUABAHE HA IMO3HAHMATA M YMEHHATA B 00JacTTa Ha
KBAaHTOBAaTa €JICKTPOHMKA, Ja3epHaTa Qu3mnka u ontukata. [Iporpamara e
MpeHA3HAYEHa 32 IIMPOK KPBI' CIICIUANMCTH — OakalaBpH 1O (GU3MKa U
MarucTpd 3aBbpLIWIM CPOJHM HAyYHH HANpaBJIEHUS BBB BHUCIIU
TEXHUYECKH yumiuia. [IporpamaTta mpemmonara NpUIOOWUTH 3HAHHS B
oblacTTa Ha KBaHTOBAaTa CIEKTPOHWKA W ONTHKAaTa ¢ oOeMa Ha
CHOTBETHHTE OaKalaBbpCKH MporpaMu BB Ousndeckus pakynTer.

OOy4eHHEeTO € ¢ MPOIBIDKUTEITHOCT TPU CeMecThpa 1mo 15 ceqmunu. B
I'BPBUSI CEMECTBP Ce MpeaBuxaaT 375 vaca 3aJbJDKUTENIHA ayIuTOpHA
3aeToCT — 5 U3MHUTA U €JJHa TeKylla olleHKa, KouTo HocaT 30 kpenuta. [Ipe3
TO3H CEMECThp CTYICHTHT TpsOBa da m30epe TemMa W PHKOBOIMTEN 32
UILIOMHATA CH padoTa.

W3yyaBaHuTe IUCHUILUIMHM BBB BTOPHS CEMECTBpP c€a H3LAJIO
n30MpaeMu, KOETO IMO3BOJISIBA MOOMITHOCT HA MAardMCTBPCKOTO OOYydYCHHE.
Axo crtyneHThTe m30epaT da CIymIaT NPEMIOKEHHTE KypCcoBE, TE3H
KypcoBe  aBTOMaTH4YHO  CTaBaT  3aJbJDKATENIHW W OCHTypsBaT



HeoOxoaumute 30 kpeaura. CTyICHTUTE UMAT BB3MOXKHOCT J1a CH Ha0aBsIT
HeoOxomumute 30 KpemuTa W KAaTO MpPOBEJaT OOYYCHHWE B CPOIHU
yHuBepcuTeTH. [lomydeHuTe KpeauTH TpsOBa na ca NPHIOOUTH OT
MOJIOYKEHH W3MUTH B 00JIACTTa HA KBAHTOBATa €JIEKTPOHUKA M JIa3epHATa
TeXHHKa. Pa3peleHue 3a ciymaHeTo Ha KypcOBE B JAPYI YHUBEPCUTET ce
MoJTydaBa OT KaTEAPEHUS ChBET Ha KaTenpa KBaHTOBa eNEKTPOHUKA IIpU
cra3BaHe Ha MpaBWIaTa Ha ChHIIECCTBYBAIIMTE MPOrpaMH 3a OOMEH Ha
crynentu. [Ipe3 To3u ceMecThp € JKenaTemHO CTYJCHTHT Jia HaBje3e B
TeMaTHKaTa Ha W30paHaTa JMIUIOMHaA padoTa.

B Tperust cemecthp ce MpeABMKIAT 3 3aABIDKUTEIHU JTUCITUTUTHHU,
ocurypsBamy 15 KpemuTa M BpeMe 3a JUIUIOMHAaTa paboTa, KOSATO MaBa
omte 15 kpenura.

[To mporpamaTa Morat Jia ce 00y4yaBaT JIMI[a, KOHTO:

a) UMaT 00pa30OBaTEIHO-KBAIM(UKAIIMOHHA CTEIEH ,,0aKaiaBbp™ WIH
,,MarucTep" 1Mo Qu3nKa;

0) uMaT 00pa3oBaTENHO-KBANH(PUKAIIMOHHA CTEIEH ,,0aKaIaBbp  WIN
,MarucThp“ B HaNpaBJCHUATA TPHPOIHH HAyKH, MaTeMaTHKa WA B
TIOIXOISAIIY WHKEHEPHU CIEITUAITHOCTH;

B) MMaT 00pa30BaTEIHO-KBAIM(DUKAIMOHHA CTEMCH ,,0aKalaBbp”’ WIH
,»MAarucThp” € YYUTEJICKA MPABOCIOCOOHOCT MO MPHUPOJAHHM HAYKH W/WIH
MareMaTuKa.

3aBbPIIMINTE MATUCTPAHTH MOTaT J1a paboTIT KaTo MPEroJaBaTeNd 1
HayyHH  paOOTHHIM BBB  BY30BETE Ha  CTpaHaTa, HAaydHO-
W3clefoBaTelICKUTe WHCTUTYTH Ha BAH, wMammHOCTpOeHETO w
€JIEKTPOHUKATA, XHMHYecKaTa MIPOMHIIIJICHOCT, oTOpaHara,
3paBeorna3BaHeTo, MUHHUCTEPCTBOTO  HAa  BBTPEHIHUTE  PaboTH,
MuHHCTEPCTBOTO Ha OKOJHATa Cpefa, bbiarapckusi WHCTUTYT 10
METPOJIOTHS U B MPOU3BOACTBEHU, THPrOBCKH M KOHCYJATAaHTCKH (PUPMH C
MpeaMET Ha JICHHOCT JIa3epHA TEXHUKA, ONITHKA M ONITUYHA KOMYHHUKAIHH.

[IpueMbT Ha CTYJICHTH Ha MecTa CyOCHIMPAaHH OT IbpKaBaTa CTaBa
4ype3 YTBBPIACHUS BBHB Dusndeckus (akyITeT KOHKYPCEH H3MHT. 3a
IJaTeHO OOydeHHe MPUEMBT € 0e3 KOHKYPCEH HU3IHUT: KJIaCHPaHETO Ha
KaHIUJATUTE CTaBa [0 CPEOHHMS YyCIeX OT JWIUIOMaTa 3a BHUCIIE
o0Opa3oBaHue, KOWTO TpsAOBa 1a ObJic HE MO-HUCHK OT ,,100Bp”.



3aB’I)pHII/I.]'II/ITe Ta3u MarvuCTbpCKa IIporpamMa HMMaT BB3MOXHOCTTA [a
OpoabJKAT CBOCTO O6pa3OBaHI/Ie KaTO OOKTOpPAaHTU B CO(bI/II‘/JICKI/ISI
YHUBEPCUTET U APYIrd aKpEAUTUPAHU BUCIIHA y‘-Ie6HI/I 3aBCICHUA Y HAC U B
'-Iy)K6I/IHa, a CbIIIO U B HAYYHO-U3CJICAOBATCIICKUTC NHCTUTYTHU Ha BAH.

M Marucrbpceka nporpama:  MHUKPOEJIEKTPOHHKA H
HH(OPMAIIMOHHH TEXHOJIOTUH

Cpox na obyyenue: 3 ceMecTbpa
@Dopma na obyueHue: penoBHA

Pvrosooumen: nou. n-p EBrenus Boiauesa
men.: 8161 898

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

Len: Jla nane 3aqpn004YeHN MO3HAHHS HA CTYISHTUTE B 00JacTTa Ha
(U3NYHITE OCHOBH HAa CHhBPEMEHHATA CIICMEHTHA 0a3a M TEXHOJIOTWYHU
MPOLIECH B MUKPOEIEKTPOHUKATA ¥ HHPOPMAIIMOHHUTE TEXHOIOT HH.

[IporpamaTta € mnpenHa3HayeHa 3a IIMPOK KPbBI CIELUATHCTH -
0akajmaBpm W MAarucTpd B TPaJUIUOHHW HAYYHH W UHXXCHEPHU
CHEINATHOCTH: Ousnka, UWmkenepHa ¢u3nka W C  yIHTEICKA
MPaBOCIIOCOOHOCT 1O TPUPONHU HAYKA W/WIM MaTeMaTHKa OT
yauBepcuterute B crpanara (Codus, [Inosaus, Lllymen u ap.); 6akanaBpu
W MarucTpu B HalpaBJIEHUSTa I[PUPOJHU HAyKH, MareMaTHKa |
3aBBPIIMIM CPOAHM HAyYHH HANpPaBIEHHUS BBB BHUCIIM TEXHUUYECKH
YUUJIHILA.

[IpueMbT Ha CTYZEHTHM Ha MecTa CyOCHAMpaHM OT Abp)KaBaTra cTaBa
4ype3 yIBBpACHUs BBHB Dm3mueckus (akynTeT KOHKYpCEH H3IHT. 3a
IUTaTeHO OOydYeHHEe MPHEMBT € 0e3 KOHKYPCEH H3IHUT: KIACHPAHETO Ha
KaHIUJAaTUTe CcTaBa [0 CPEeJHHs Yycmex OT JUIUIoMara 3a BHUCILE
obpazoBaHue, KOWTO TpsOBa 1a Obe HE IMO-HUCHK OT ,,1005Bp”.



Cmpyxmypa na obyuenuemo: OOy4EeHHETO € B TPH CEMECTbpa, Ipe3
I'bPBUTE JIBa CTYJIEHTHUTE I[OCEIIABAT JIGKUMU WU YIPAKHEHHs, a Mpe3
TpeTus u3paboTBaT aWIUIOMHAaTa cu pabora. OOydeHHWeTo BKIIOYBA 12
Kypca | IPEIAIUIOMEH CTax ¢ o001 xopapuyM 750 daca. 3a u3paboTBaHe
Ha JHUIUIOMHA paboTa ce mpeaBmwkaaT 150 gaca. AyauTopHara 3aeToCT €
630 4., oT kKouTO NabopaTopHu ynpaxkHeHus 195 4. CenMuyHaTa 3a€TOCT
mpe3 WHPBHUS U BTOPHS CEMECThp € 26 u 22 yaca choTBeTHO. M300pHUTE
cnenkypcoBe ca ¢ xopapuyM 180 u. CTyneHTH, KOUTO MMAaT HYyXXAa OT
JIOIIBJIHUTENHA MOJArOTOBKA, 1O MpeLeHKa Ha IperojaBaTeluTe MoraT jaa
CIIyIIaT IOMBTHUTENHA KYypCOBE IO HWHAWBHAyalleH IiaH. OOydeHHeTo
3aBBpIIBA ChC 3alIUTa HA JUIUIOMHA paboTa, WHIMBHIYAITHO OIpEAeIcHa
32 BCEKH CTYICHT OT W30paHMs OT HEro, He MO-KbCHO OT HAYaJIOTO Ha
BTOpUSl CEMECTbp HaydeH pBbKOBOAMUTEN. MarucrbpckaTa mporpama
MuKpoeneKkTpoHrKa U WHPOPMAIIMOHHU TEXHOJIOTHH, pelIOoBHA (opma Ha
o0ydyeHue (AppKaBHA IMOPHUYKA M OOYYEHHE Cpelly 3aIulamiaHe) 3arovBa
pe3 3UMHHUS CEMECTBP.

Maructpure 1O WHXEHEpHa (H3MKA, 3aBBPLIMIN Ta3W IIPOrpama,
Morat Ja pa0oTAT KaTo TIpernojaBaTeld W HaydYHH pPaOOTHUIN BBHB
BY30BETE Ha CTpaHaTa, HAyYHO-U3CIIEIOBATEICKUTE HHCTUTYTH Ha BAH, B
TBPrOBCKH WM KOHCYITAHTCKA (UPMH U II€ MOTraT Ja TOKPUST IIEIHs
CHEKTBp OT ICHHOCTH, CBBp3aHH C HWH(POPMAIMOHHUTE TEXHOIOTHH,
BKITIOYHTEITHO U BbB BCHYKHU MPEANIPUATHS, 3aHUMABAIIIH CE C H3CIEIBAHE,
MPOCKTUPAHE U MPOU3BOACTBO Ha ME eneMeHTH 1 elNeKTpoHHa amaparypa,
MaIIMHOCTPOCHETO M EJIEKTPOHMWKATa, XHMHYECKaTa IIPOMHILICHOCT.
3aBBpUOIINTE Ta3W MAarucThpcKa IporpaMa HMaT BB3MOXHOCTTA J1a
MpOOBIDKAT CBOETO oOpa3oBaHme KaTo JOKTopaHTd B Coduiickus
YHHBEPCUTET U IPYTH aKPEeAUTHPAHH BUCIIA YI€OHHU 3aBE/ICHUSI Yy HAC U B
qyKOHHA.

IToseue nHbopMaIus 3a MarucTbpcKaTa mporpama
MHUKpOeIeKTpOHUKa ¥ UH(MOPMAIIMOHHNA TEXHOJIOTHH MOXKE Jla HaMEpuTe
Ha cTpaHuIaTa Ha katenapa Dusuka Ha TBBPAOTO TAIO H
MHKpOEJIEKTPOHUKA Ha ajpec http://www.phys.uni-sofia.bg/~fttme/ .



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

M Marucrbpeka nporpama:  MHUKPOEJIEKTPOHUKA H
HH(OPMAIIMOHHH TEXHOJIOTUH

Cpoxk Ha obyuenue: 3 cemecTbpa
Dopma na odyuenue: 3a109HA

Pvrosooumen: pou. n-p Esrenns Boiuesa
mern.: 8161 898

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

Llen: la nane 3aabpn004eHH MO3HAHMS HA CTYAEHTUTE B o0jacTra Ha
(U3HMYHITE OCHOBH HAa CHhBpEMEHHATA €IIEMEHTHA 0a3a M TEXHOJIOTWIHU
MPOLIECH B MUKPOEIEKTPOHUKATA ¥ HHPOPMAIIMOHHUTE TEXHOIOT HH.

[IporpamaTta e mnpenHa3HauyeHa 3a LIMPOK KPbI CHEHHAIUCTU -
0akajmaBpm ¥ MAarucTpd B TPaJUIMOHHW HAYYHH W UH)XXECHEPHU
CHEIUaTHOCTH: Ousnka, UWmkenepHa ¢u3nka W ¢ yIHTEICKA
MpPaBOCIIOCOOHOCT 1O TPUPONHU HAYKA W/WIM MaTeMaTHKa OT
yauBepcuterute B crpanara (Codus, [Inosmus, Lllymen u ap.); 6akanaBpu
W MarucTpu B HalpaBlIEHUSTa [PUPOJHU HAyKH, MaTreMaTHKa |
3aBBPIIMIM CPOAHM HAyYHH HANpPaBIEHHUS BBB BHUCUIIM TEXHUUYECKH
YUUIIHILA.

[IpueMbT Ha CTYJICHTH Ha MecTa CyOCHAMPAaHH OT Ibp)KaBaTa CTaBa
ype3 YTBBPIACHHUS BBB Dusndeckus (akyITeT KOHKYPCEH HW3MHT. 3a
MJIaTeHO OOydeHHe MPUEMBT € 0e3 KOHKYPCEH HU3IUT: KJIaCHPaHETO Ha
KaHJWJATUTE CTaBa 10 CpPEJHUS YCHeX OT [AWIUIOMara 3a BHCIIE
o0Opa3oBaHKe, KOWTO TpsAOBa aAa ObJic HE MO-HUCHK OT ,,100Bp”.

Cmpykmypa na obyuenuemo: OOy4ECHHETO € B TPU CEMECThpa, Ipe3
I'bPBUTE [IBA CTYNEHTHUTE IIOCEIIAaBAT JIEKUMU WU YIPaKHEHHs, a Ipe3
TpeTusl n3paboTBaT IWILIOMHAaTa cu pabora. OOydeHHWeTO BKIIOYBA 12



Kypca | MPEIUIUIOMEH CTaXx ¢ 001 XopapuyM 365 daca. 3a u3paboTBaHe
Ha AMIUIOMHa paboTta ce npeaBmwxkAaT 75 yaca. AyauropHarta 3aeroct e 230
9., OT KOUTO JIAOOPaTOpHU yrpaxxHeHus 86 4. 300pHUTE CIENKypCcoBe ca
¢ xopapuyMm 92 u. CTyneHTH, KOMTO HMaT HYXIa OT JOIBIHHUTEIHA
MOJArOTOBKA, MO TMpeleHKa Ha TMpernojaBaTeluTe Morar JAa Ciylar
JMOMBITHUTEHA KypCcOBE 10 MHIMBHAyaneH IuraH. OOydeHHeTo 3aBbpIIBa
ChC 3aIUTa Ha JUIUIOMHA pa0oTa, WHIWBHIYATHO OIpE/elieHa 332 BCEKU
CTYAEHT OT W30paHWsI OT HEro, He MO-KbCHO OT HAYalIOTO Ha BTOPHUS
CEMECTBP Hay4eH PBKOBOIUTEI. MarucrbpckaTta  Iporpama
MUuKpOeNeKTpOHHKa B WH(POPMAITMOHHHA TEXHOJIOTHH, 3aM04Ha Gopma Ha
o0ydeHue (AppKaBHA IMOPHYKAa M OOYYEHHE Cpelly 3aIulamiaHe) 3arovBa
Ipe3 JIETHUSL CEMECTBP.

Maructpure 1O WHXKEHEpHa (H3MKA, 3aBBPLIMIN Ta3W IPOrpama,
Morat jaa pa0oTAT KaTo TMpernojaBaTeld W HaydYHH pPaOOTHUIM BBHB
BY30BETE Ha CTpaHaTa, HAyYHO-H3CIEIOBATEICKUTe HHCTUTYTH Ha BAH, B
TBPrOBCKH WM KOHCYITAHTCKA (UPMH U € MOraT Ja IOKPHUST IIEIHsI
CHEKTBp OT ICHHOCTH, CBBp3aHH C WH(POPMAIMOHHUTE TEXHOIOTHH,
BKITIOYHTEITHO U BbB BCHYKHU MPEANIPUATHS, 3aHUMABAIIIH CE C U3CIECIBAHE,
MPOCKTUPAHE U MPOU3BOACTBO Ha ME eneMeHTH 1 elNeKTpoHHA amaparypa,
MAIIMHOCTPOCHETO M EJIEKTPOHMWKATa, XHMHYECKaTa IPOMHILICHOCT.
3aBBpUOIINTE Ta3W MAarucThpCcKa IporpaMa HMaT BB3MOXHOCTTA 1A
MpOOBIDKAT CBOETO oOpa3oBaHWe KaTo JokTopaHTd B Coduiickus
YHHBEPCUTET U IPYTU aKPEeAUTHPAHH BUCIIA YIeOHHU 3aBEICHUS y HAC U B
qy)KOHHA.

IMoseue uH(opManus 3a MarucThbpcKara mporpaMa
MHuKpoeIeKTpOHUKa U MHPOPMAIMOHHN TEXHOJOTHU MOXE J1a HAMEPUTE
HAa CTpaHuIata Ha Kateapa Du3uka HA TBBPAOTO TAIO U
MHUKpPOETIEKTPOHMKA Ha ajpec http:// www.phys.uni-sofia.bg/~fttme/ .



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

M Marucrbpeka nporpama:  MHUKPOEJIEKTPOHUKA H
HH(OPMAIIMOHHH TEXHOJIOTUH

Cpoxk Ha obyueHue: 5 ceMecTbpa
Dopma na obyuenue: pernoBHa

Pvrosooumen: pou. n-p Esrenns Boiuesa
men.: 8161 898

e-mail: epv(@phys.uni-sofia.bg
http://elearning-phys.uni-sofia.bg/fttme

Llen: Jla ce TOATOTBAT BHUCOKOKBATH(UIMPAHU CIICIUATMCTH B
00J1acTTa Ha MEKPOCIEKTPOHHUKATA U MH()OPMAIIMOHHHUTE TEXHOJIOTHH.

[lpuemar ce KaHmUAATH, KOMTO HMaT OakalaBbpcKa CTEMEH II0
MPUPOJHHU U TEXHUUECKU HAYKH.

[lpuemaneTo Ha KaHIUIATUTE B IUIaTeHA (GopMa Ha OOydCHHE Ie
CTaBa IO yCIIeX OT AUIUIOMATa 3a BUCIIE 00pa30BaHMUE.

Cmpyxkmypa na obyuenuemo:. OOyYEeHHETO € pas3mlpeiesicHO B IeT
cemecTbpa Bcekd Mo 15 ceamuuu. Ilpe3 mbpBUsS U BTOPHUS CEMECTBHD, B
3aBHCHUMOCT OT ITOATOTOBKaTa UM IO (pU3HKA, OTpa3cHa B AWIUIOMATa U
aKaJeMUYHaTa CIIpaBKa, C MOMOIITa Ha PHKOBOAUTENS Ha IporpaMara
CTYACHTHTE W30MpaT TOAXOJSII] 32 BCEKH HAOOp OT 3aIbJDKUTCITHUA U
n30MpaeMu KypcoBe OT OakalaBbpcKaTa mporpama o WHKeHepHa (Qr3nka
Ha @usnveckn daxynrer Ha CY. OOmMHUAT XOpapuyM Ha Te3U KypcOBe € He
mo-MaJiko ot 375 vaca (30 kpeauTa) Ha ceMecTbP.

[Ipe3 TpeTust ¥ 4eTBBPTHS CEMECThP CTYACHTUTE MOCEIIaBaT JEKIUH U
VIIpa)KHEHUsT BKIIOYBAIM 12 Kypca W MPEIIUINIOMEH CTaXk ¢ oOII
xopapuyM 750 waca. IletusT ceMecTbp € MPEIOBHUICH 32 U3paOOTBaHE HA
muIioMHa pabora ¢ xopapuym 150 waca. OOyueHHETO 3aBBpIIBA ChC
3amMTa Ha JAWIUIOMHA padoTa, WHAMBUAYaTHO OINpEAeleHAa 3a BCEKH
CTYAEHT OT M30paHUsl OT HEr0 HE MO-KbCHO OT HAYAIIOTO HA YECTBBPTHUS
CEMECTbD Hay4yeH PbKOBOJIUTEI.

Marucrbspckara mporpama MUKpPOETEKTPOHUKA W HH()OPMAIIMOHHU
TEXHOJOTUH, peloBHa (opma Ha oOydeHHWE 3amouBa  Mpe3 3UMHUS



CEMECTBP.

Maructpure o uHX)eHepHa (U3KKa, 3aBLPIIUIIMA Ta3: Mporpama, Iie
MOrar Ja TIOKpUST T[eNus CHEKThD OT JeHHOCTH, CBBpP3aHU C
HHGOPMAIIMOHHUTE  TEXHOJOTMH, BKJIIOYUTEIIHO M  BBB  BCHYKHU
MIPEANIPUATHS, 3aHUMAaBaIld Ce C W3CieNBaHe, IMPOCKTUpPAHE W
npon3BoaAcTBO Ha ME eneMeHTH U elleKTpOHHa anapartypa.

[IpueMbT Ha CTyOeHTH Ha MecTa CyOCHAWpaHH OT IbpKaBaTa CTaBa
9ype3 yIBBpACHUS BBHB Dm3mdeckus (akynTeT KOHKYpPCEH W3IHT. 3a
IUTaTeHO OOy4YeHHE MPHEMBT € 0e3 KOHKYPCEH H3IHUT: KIACHPAHETO Ha
KaHIUJAaTUTe CTaBa IO CPeJHHs Yycmex OT JUIIoMara 3a BHUCIIE
o0Opa3oBaHue, KOWTO TpsAOBa Aa ObJic HE MO-HUCHK OT ,,100Bp”.

M Marucrbpceka nporpama:  Be3sKuuHH Mpexu U ycrpoiicTa I

Cpok Ha obyuenue: 3 ceMecTbpa / 4 ceMecTbpa
@Dopma na obyuenue: peoBHA / 3a109HA

Pvrosooumen: nou. n-p Ilnamen JlankoB
men.: 8161 806

e-mail: dankov(@phys.uni-sofia.bg

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

Be3xnuyHNTe KOMYHHKAIIMKA Ca €IHAa OT HalW-Obp30 pa3BHBAILIUTE CE
YOBEIIKK JeWHOCTH. CaMo B paMKHUTE Ha 1/3 YOBEIIKH HBOT CE€ CMCHHMXA
3 MOKOJeHHsS MOOWIHH KIEThUHH CHCTEMH M CE€ TOSABHUXAa OE3KHUHU
MPEXH, KOUTO JHEC ONMPEIeAT 00JMKa Ha KOMyHUKAIIMOHHOTO OOIIyBaHe
MEXIy xopara. TBbpaM ce, ye BE€YE € CTapTUPaIO YETBHPTOTO MOKOJICHUE
LTE, xapakTepu3upaliio ce ¢ HOBU PasHOOOPa3HH YCIAYTH U Obp3 TpaHchep
Ha JaHHWA, MYITHMeOus, COPTyepHO paauo W mp. TemmoBere Ha
HapacTBaHe Ha OE3KUYHHUTE (POPMH 3a TpeHAcsSHEe Ha ped W JaHHU 3a



YaCTHU U KOPIOPATHUBHU LIETH ca BlieatisBaio Obp3u. PasmmupsaBar ce u
KauecTBeHO ce TpaHchopMupaT (yHKUIMHTE Ha OE3KMUYHUTE MPEKH 3a
Bpb3Ka C HMHTEPHET, NIpelaBaHe Ha JAHHU U W300pakeHUs, riac mpe3
uaTepHeT VoOIP, HOBHM MynTHMEIWHHH YCIyrH, ,,0e3kuueH oduc™,
“renemenuiuna’, RFID uneHTH(UKAIIMOHHN CHCTEMH, CCH30PHH MPEXKH U
np. KirodoBuar moment Oeme mpe3 2004 1., korato OposT Ha
moTpeOuTeNUTe Ha “Oe3KWUYCH” MHTEPHET B CBETOBCH Mamad HaIXBBHPIH
TO3W Ha mOTpeduTenuTe ¢ “>kuueH” wHTepHeT. Hail-Obp30o ce pa3BuBar
O0ezxmynute sokamHu Mpexn (WLAN), kakTo W Ha IEpCOHATHUTE
KOMITIOTPY H TEPMHHAIH C TexHUTEe uHTepdelicHu ycrtpoiictBa (PAN
MpexH). Bede ce roBopu U 3a MpeXH C MEPUMETHP Ha JecTBHE OKOJIO
Tsuioto Ha doBeka (BAN; Body-Area Networks). OOeaumHsBaT ce
KOMITIOTHPHH, O€3KUYHA U MOOHMIIHA KOMYHUKAIIMOHHU MPEXKH, MOSIBSIBAT
ce MOOWJIIHM YCIYyTH OT CJIEIBAaIio IOKojieHue. [losBH ce ¥ HOBHAT
Oe3xuueH cranmapt WiMAX, Bce orie ce ouakBa MoOWIHUAT WiMAX.
Llen na npoepamama:Ch3aaBaHeTO, PA3IIUPIBAHETO U MOATBPKAHETO
Ha OE3KWYHM MPEKH H3HUCKBA CICIHUAIHMCTH C IIMPOKH ITO3HAHUS 32
apxHUTeKTypaTa ¥ (HYHKIHOHAIHOCTTA Ha H3ION3BAaHUTE YCTPOKMCTBA, 32
TSAXHOTO MPOrPAMHPAaHE W 332 HAYMHUTE HA OOMEH HAa JaHHU MEXKIY TAX.
OCBEH TpaJAWLMOHHHUTE YMEHUS 32 COPTYSPHO MOATbPIKAHE HA MPEKUTE,
MO3HABaHETO Ha TAXHAaTa OpraHu3alys U MPOTOKOJIHN 32 BPb3Ka, OT BaXKHO
3HAYCHHUE Ca W MO3HAHUATA 332 (M3UYHUTE OCHOBU HA MOOWIIHHTE pajano-
KaHaJIM, 3a YCTPOMCTBOTO W (YHKIMOHHPAHETO HA IIPHEMHUIINTE,
npegaBaTeNIuTe, AHTEHUTE; 32 MHUKPOBBJIHOBUTE H3MEPBAaHUA U JpPYyrd
(U3NYHY TIO3HAHUS 32 MPSKUTE H YCTpoicTBaTa. MIMEHHO TyK € U cuiaTa
Ha MarucrbpckaTa nporpama mno be3kH4HH Mpexu U YCTpOWCTBa BbB
Om3nueckuss (akyiaTeT — TSI OCHTypsiBa CTaOWJIHA NOATOTOBKA Ha
CHEIMAUCTH € JOCTaTbUHO ITBJIEH KOMIUIEKT 3HAHMS, a YCIEIIHO
3aBBPIIMIIMTE IIporpamMara MpHI0OOWBAT KBalHM(UKAIIMOHHATA CTEICH
,,MarucTep no MuxeHnepHa ¢pusnka — be3skuaHn Mpexkn U ycTpoicTBa®.
CpoKbT 32 peoBHO 00yueHue B mporpamata bMY e 1.5 roguau wimn 3
cemecthpa ¢ obeM 720 yuebnu yaca (3a xouro ce maBat 60 ECTS kpenuta)
U 3aBbpIIBa ¢ ydeOHA TpakTHKa (WM CaMOCTOSTENHA ITOATrOTOBKA) W
3ammrTa Ha nurioMHa padota (ome 360 gaca u 30 ECTS kpeanta). CpoKbT



Ha 3aJj09HOTO 00ydeHue ¢ 4 cemectbpa ¢ 06mo 90 ECTS kpenura (kakto
mpu pemoBHO oOyuenue). [lpm npyra, mimateHa ¢opma Ha 3aJ0YHO
oO0ydyeHue (3a CTYIEHTH, MPHETH KaTo MpodecHoHANHU OakamaBpH OT
KOJIeXH), CpoKbT € 4 cemecTbpa u 120 kpeauta (nombanutenHure 30
KpeauTa ce TIOMBIBAT OT 6 N30KUpaeMu TUCIUILTNHK) . BaxkHO € 1a ce 3Hae,
9e 33JI0YHOTO o0ydeHHe (T0ZOOHO Ha PEIOBHOTO) Ce TPOBEXIA IIpe3 LeHs
CEMECThp B YIOOHO BpeMe Bedep, a He Ha T. Hap. “o4Hw’” 3aHaThs. [Ipe3
2012/13 1. me 3amouHeM mpeoOpasyBaHe Ha 3a[J0YHOTO OOyYeHHE B
JcTaHoHHo. [IpemogaBarenure B mIporpaMara ca OCHOBHO —OT
Ousnueckus GakynTeT, HO IMa ¥ MHOTO TUCHUIUIMHY, KOUTO CE YeTaT OT
BONICIM CHCHHANUCTH, MEHHIKBPA W JOPH MpPE3UACHTH Ha (upMmu.
OO0yuennero ce 0Oazupa Ha CMeceH (H3UYHO-WHXKCHEPSH IMOIXOJ, KaTo
MHOTO Cc€ JbpPKU Ha KaKTO Ha MpaKTHYecKaTa, Taka U Ha CaMOCTOATEIIHATA
pabora mo Bcuuku mucnuruiHA. 3a 80 % OT TIX mperomaBaTeIUTe UMAT
coOcTBeHH y4eOHMIM (Ha XapTHEH WM B CNEKTPOHEH (opMmaT), a Ipu
npyrute 20 % — crenualHO MOArOTBEHM MaTepuainu. B mporpamara ce
mpueMar CTYIEHTH ¢ OakajaBbpcKa cTermeH No (M3MKa U UHKCHEpHa
¢u3MKa, HO CBINO W OaKamaBpy ¢ OJHM3KH IO TeMaTHKaTa Ha Iporpamara
CHEIHUATHOCTH OT BCUYKU TEXHUYECKH BUCIIW Y4eOHU 3aBelEeHUS, KAKTO U
npodecroHaHN 0akamaBpy OT Koilexu. He morar na KaHTUAaTcTBAT
3aBBPIIMIM OaKaJaBbPCKU CIICIUATHOCTH, B KOHUTO HE Ca H3ydaBaHU
HUKAKBU JWCIMIUIAHU OT CICTHUTE OOJIACTH: WHXXCHEpHA (DHU3HKa,
TEXHUYECKA CIIEKTPOJMHAMUKA W €JCKTPOHUKA, WH(POPMAIOHHA U
KOMYHUKALIMOHHA TEXHOJOIMH, MpeXH MU KOoMyHHKauuu. [IpuembT Ha
CTYHEHTH 3a penoBHa (opMa € Tpe3 3uMHus cemecmbvp. 3aTOUYHOTO
o0ydeHue (Ha CTYICHTH IPHETH KATO aKaJeMHUYHH OaKalaBpy) 3armouBa
npe3 zemuus cemecmup. IIpueMbT Ha CTYAECHTH 32 PEIOBHO WJIM 3aJI0YHO
o0ydeHHEe Ha MecTa CYOCHAHMpAaHH OT Ibp)KaBaTa CTaBa C W3MHUT, a 3a
IUTATeHO O0YYeHHe — caMo IO JOKYMEHTH (TI0 ycmexa OT AWIUIOMAaTra 3a
BHCIIIE O0pa30BaHHE MpPU CPEOSH yCIeX HEe IO-HUCBK OT “mo0bp”). B
mporpamaTa ca TNpEeIBHACHH H30MpacMy W3paBHSIBAIM UCHUIUIMHH 32
CTYACHTH, 3aBBPIIIIN 0aKajdaBbpcKa cTeleH BbB Ou3mdyecku (akynrer, B
npyr paxynreT win apyr BY3. @opmata Ha IbprkaBEeH H3MUT € 3alIUTa Ha
MarucThPCKa TUILIOMHA padoTa mpe KOMUCHS. 3aBbPITUINTE IporpamMara



MarucTpu Moratr jga paboTaT B 00JacTH, CBBP3aHH ChC Ch3/IaBaHE,
pasmupsiBaHe, TPECTPYKTYPUPAHE U MOIIbPKAHE HA OC3IKUIHH U KHIHU
MpeXd, BEB (UPMH B 00JNacTTa Ha KOMYHUKAIMUTE, CICKTPOHHKATA W
WHPOPMAIIMOHHUATE TEXHOJIOTMH M Tp. Te Morar ga MNpoabIKAT
00pa3oBaHMETO CH KaTO JOKTOPAaHTH H Ja KAaHAWJATCTBAaT 3a
MPENOAaBATENCKH UTHKHOCTH.

OT caMOTO CH Ch3[aBaHe B IporpamaTa ce o0ydaBa BHHATW IThJIHA
rpyma CTYACHTH, KaTo B IMOCIECTHUTE TOANHU TUIIMYHATA 00mIa Opoiika Ha
€IMHOBPEMEHHO OOyYaBaHWTE PENOBHH W 3aJ04HU cTyaeHTH ¢ 20-25.
3aHATHATA Ce BOAAT INIABHO BeUep, IO TPYIH OT 2-3 Kypca eIHOBPEMEHHO
Ha Bceku 1-1.5 mecena. ToBa mo3BomsBa nocta eeKTUBHO OOydeHHE, C
MHOTO WHIWBUIyaTHU 3aa9d U CAMOCTOSTCIHH MPOYYBaHUS IO BCUYKU
mucuuruinaA.  Hackopo ce BbBemoxa HOBH 8 wu30upaeMu Kypca B
chBpeMeHHH o0iacti. MiMa u MHOTO JTabOpaTOpHU MPAKTHKYMH, KaKTO H
KOMITFOTBPHO OO0YYEHHUE Upe3 CHENHAaIN3UPaHU COPTYEpH U CHMYIATOPH.
B mporpamata ce o0y4aBat MHOTO CTYACHTH U OT Apyrd ¢akynrern Ha CY
(ocroBHO oT ®MM), Kakto u ot npyru BY3 (TY-Codus, HBY, IO3Y u
np.). OcobeHo mmone3Ha € MarucThpcKaTa MporpaMa 3a mpodecrHoHamTHu
OakanaBpH, IPEMHUHAIN 3-TOIHUITHO KOJIIEKAHCKO O0YUICHUE B HATIPABICHHE
“KoMyHHKAalIMOHHA ¥ WH(POPMAIIMOHHA TEXHOJNOTHH , 32 KOWUTO HMa
CIELHAITHO Ch3a/ieH yueOeH IIaH.

Ot ecenTa Ha ydyeOHata 2011/2012 . 3amoyHa oOMEH Ha CTYJICHTH OT
HACTOsIIIaTa ImporpaMa ¢ MOAOOHH MPOrpaMy B JIPYTH YHUBEPCHTETH 4Upe3
nporpamata Epazem. Mma noamuicany criopa3yMeHust 3a ChTPYJHAYECTBO U
obmeH Ha 3-ma crTymeHTH 3a o0mo 18 Mecema Mmexnmy Coduiickus
yauBepcuteT U Ecole d’Ingenieurs (ECE-Paris, France), Aalborg University
(Copenhagen, Denmark) wu Instituto Superior Technico (IST-Lisbon,
Portugal). UyxknecTpaHHHTE CTYAEHTH ce OOydaBaT Ha AHTJIMHACKH €3UK
CBIVIACHO TMpaBHWJIaTa HA TporpamMara. Bede mmame peajgeH oOMeH Ha
CTYZICHTH B JIBETE ITOCOKH.



M Marucrbpcka nporpama: bessknunu mpesxku u ycrpoiictsa I1
(3a mpoecnonaTHN GaKaTABPH)

Cpoxk Ha obyuenue: 4 cemecTbpa
@Dopma Ha obyuenue: peIOBHA U 3a]I09HA (IUTATCHO O0yUCHHE)

Pvrosooumen: nou. n-p Inamen /lankos
men.: 8161 806

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

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

Llen u ocobenocmu na npocpamama: Ta3zu mporpaMa € 3a peJOBHO U
3aJJ09HO O00yUYCHHE Ha MATUCTPH, IPUETH KaTO MPOodeCHOHATHN OaKanaBpu
mo mogo0ue Ha chinara 4-ceMecTpHaliHa 3ajq09Ha mporpama bMY I, Ho ¢
yBenuueH Opodl 3aHsaTHS W KpeautH. llenta e B Hes ma morat nma ce
o0ydaBat npoheCHOHATHN OaKajJaBpH B 00IacTTa HAa HHPOPMAITHOHHUTE U
KOMYHUKALIMOHHUTE TEXHOJOTMH M eJIEeKTPOHHMKAaTa, KOMTO 3aBbpIIBAT
cBOETO 00ydeHHe B Konexku. CpOKBT Ha TOBa OOydeHUE € 4 ceMecTbpa U
120 xpeauta (momrenauTEeNHUTE 30 KpeauTa ce MOMBIBAT OT 6 M30HpacMu
mUcHUIUInHA). BaskHo € ma ce 3Hae, 4e 3a709H0TO 00ydeHue (MoJo0Ho Ha
PEIOBHOTO) ce MPOBEXKAA IIpe3 LETUs CEMECThP B YIOOHO BpeMe Bedep, a
HE Ha T. Hap. “o4yHK” 3aHATHA. [Ipe3 2012 T. 11e crapTupamMe npeodpasyBaHe
Ha 33JI0YHOTO 00y4eHHe B ducmanyuonno. [lpernonaBaTennre B mporpamaTa
ca ocHOBHO oT ®Dm3myeckus (akynaTeT, HO UMa ¥ MHOTO TUCHUTUINHH,
KOHUTO C€ YeTaT OT BOJAEILU CHEUATUCTH, MEHUUKBPU U JJOPU MPE3UAECHTH
Ha ¢upmu. OOydeHumero ce 0Oa3wpa Ha CMECCH (QH3NIHO-HH)KCHEPEH
MOJX0J, KaTO MHOTO C€ ABbPXKH Ha KAKTO Ha IMpakTH4YecKaTa, Taka M Ha
caMmocrodTenHaTa pabora mo BcHYkd aucimiumHu. 3a 80 % or Tax
MpenofaBaTeIUTe WMAaT COOCTBCHHM y4YeOHHWIM (HA XapTHCH WIH B
eneKkTpoHeH ¢opmar), a npu apyrute 20 % — cnenuaaHO TMOATOTBEHH
Marepuand. B mnporpamara ce npuemMaT CTYIEHTH, 3aBBPLIWIN KaTo
npodecroHaHN 0aKajdaBpH B pa3IHYHH KOJexkH. B mporpamara He morar
Ja  KaHAWAATCTBAT  3aBBPIIUI  Npo(eCHOHATHH  OakalaBbpPCKU



CHEIMATHOCTH, B KOMTO HE Ca HW3y4yaBaHH HUKAKBU JUCHUILUIMHH OT
CIIEIHUTE 00NIACTU: MHXKCHEpHA (pU3MKa, TEXHUYECKA CICKTPOJHMHAMUKA U
€JIEKTPOHUKA, KOMITIOTHPHU HAYKH, MPEKU U KOMYHUKAIIUU.

[lpueMbT Ha CTYIEHTH 3a pEeIOBHA WM 33J04Ha (opMa cTaBa BCIKa
TOAMHA Mpe3 3UMHUS ceMecThp. [IprHeMbT Ha CTYyIeHTUTE TPOodhEeCHOHATHA
OakanaBpu 3a IUIATEHO OOyYCHHE CTaBa IO JOKYMEHTH (C ycmexa oOT
JWIUIOMaTa 3a 0akalaBbpCKa CTEHEH IPH CPENeH YCIeX He MO-HHUCHK OT
“moobp”). B mporpamata ca mNpenBHUACHH W30MpacMH H3paBHSABAIIN
JVMCIUILTAHN, OT KOWUTO Te m30mpar moHe ape. dopmara Ha IbpKaBeH
W3MUT € 3allliTa Ha MAarucThpcka IWILIOMHAa paboTa Ipes KOMHCHSL.
3aBBpUIMINTE TpOrpaMara MaruCTpH Morat aa paboTsaT B oOmacTH,
CBBP3aHM CbhC Cb3JaBaHe, pas3lIUpsBaHe, MPECTPYKTypUpaHE U
MOJIbpKaHe HA OE3KWYHU M )KHIHU MPEKH, BB (UPMHU B 00JacTTa Ha
KOMYHHKAIIMHUTE, EIEKTPOHUKATA W MH()OPMAIIMOHHUTE TEXHOIOTHH U TIP.
Te morar ma mpoabiDKAT 0OOpa30BaHHETO CH KAaTO JOKTOPAaHTH W Ja
KaHJIMJATCTBAT 3a MPENoJaBaTEeNICKU JITbKHOCTH.

OT caMOTO CH Ch3[aBaHe B IporpamaTa ce o0ydaBa BHHATW IThJIHA
rpyna CTYACHTH, KaTo B TIOCICAHUTE TONWMHH oOmara Opoifka Ha
€IHOBPEMEHHO 00YyYaBaHHUTE PEIOBHH U 33J0YHU CTYICHTH € TUIHIHO 20-
25. 3aHATHUATA C€ BOIAT IJIaBHO Beuep, MHTEH3UBHO IO IPYNHU OT 2-3 Kypca
€IMHOBpPEMEHHO 3a Bceku 1-1.5 mecena. Toa mo3BomnsiBa 1octa ehEeKTHBHO
o0ydeHue, ChC MHOIO WHAWBUAYaTHA 3aJadd H CaMOCTOSTEIHHU
MpPOyYBaHUS IO BCUYKU AMCUUILUIMHM. Hackopo ce BbBemoxa HOBU 8
n3bmpaeMu Kypca B ChBpeMeHHH oOmactd. VimMa m mHOrO jabopaTtopHH
MPaKTUKYMH, KAaKTO W KOMITIOTBPHO OOyYEHHUE dUpe3 CICIUATU3HPaHU
copTyepu u cumynaropu. B mporpamara ce o0ydaBat MHOT'O CTYICHTH OT
paznuyunu xonexu — KTII, KEE u ap.

Ot ecenra Ha ydeOHara 2011/2012 r. 3amoyna oOMeH Ha CTYAEHTH OT
HACTOsIIIaTa IMporpaMa ¢ MOAOOHH MPOrpaMy B PYTH YHUBEPCHTETH Upe3
nporpamaTta Epasem. Mma noanucany criopasyMeHHs 3a CbTPYAHUYECTBO U
obmMen Ha 3-ma crymeHTH 3a o0mo 18 wMecema wmexny Coduiicku
yauBepcuteT U Ecole d’Ingenieurs (ECE-Paris, France), Aalborg University
(Copenhagen, Denmark) u Instituto Superior Technico (IST-Lisbon,
Portugal). UyxnecTpaHHHTE CTYAEHTH ce O0ydaBaT Ha AHTIIMHACKH €3UK



CbITIAaCHO IIpaBWJiaTa Ha IIporpamMmarta. Beue umame peajicH 0OMCH Ha
CTYACHTU B ABETEC ITOCOKU.

M Marucrbpceka nporpama:  Be3sKMUHU MPeKH M yCTPolcTBA (HA
AHTJIHIICKY €3UK)
(Wireless Networks and Devices)

Duration: 3 Terms
Form of education: Full time

Programme Chair: Assoc. Prof. Dr. Plamen 1. Dankov
Tel.: (+3592) 8161 806

E-mail: dankov@phys.uni-sofia.bg

Web: http://wireless.phys.uni-sofia.bg/

The microwave range is the most intensively developing part of the elec-
tromagnetic spectrum used in the modern wireless communications. The
main advantages of microwave frequencies can be defined as follows: 1)
more communication channels, providing bigger data transfer rate and sup-
porting huge variety of communication services can be arranged easily at
higher frequencies; ii) antennas used at microwave frequencies can be rela-
tively small and at the same time provide high directivity needed for radar
and navigation applications; iii) microwave frequencies propagating through
the Earth’s ionosphere can provide communications using different type of
satellites, communications supporting space scientific missions, radio as-
tronomy, etc.; iv) the interaction of microwaves with biological tissue can be
used in therapeutic medicine, image sensing and in other industrial and sci-
entific applications; v) modern communication technologies in the RF and
microwave bands (OFDM, MIMO, AMC, AAS, ...) allow for extremely
effective usage of the spectrum, vi) RF and microwave clock signals are
widely used in the state of the art digital processors, transforming in that way
the modern computer into a microwave device.

The intensive growth of the modern communications and microwave



technology is everywhere connected with big demand of engineers with
suitable qualification. The microwave engineers and physicists are in the
top 3 of most demanded in many countries. Unfortunately, the number of
RF engineers is much less than potentially needed at research institutions
and in industry. First of all, the education of microwave engineers is rela-
tively difficult because they have to combine specific knowledge in differ-
ent disciplines such as electronics, microwave and RF circuits, electrody-
namics, electromagnetic wave propagation, specific RF measurements,
numerical simulations, communication system analysis, etc. In addition,
the equipment needed for practical training is very specific and relatively
expensive. Nevertheless, the professional realization of the well-qualified
RF engineers is undoubtedly reliable.

The master’s programme Wireless Networks and Devices is estab-
lished for education of highly qualified specialists with knowledge in the
area of microwave engineering, applied physics and modern communica-
tion technologies. The programme has a wide enough but well-balanced
profile, including three interconnected axes: 1) networks, software, chan-
nels; 2) devices, systems, signals and 3) networks and innovation manage-
ment. This programme has achieved continuous growth over the last eight
years. Its attractiveness to high-scoring students has been significantly
enhanced by convincing incorporation of training the basics of personal
and team management towards systematic search for, design and introduc-
tion of innovations. Corresponding studies include methods for overcom-
ing inertia of thinking as well as generation, analysis and selection of new
ideas. General approaches to achievement of high internal motivation and
effective interpersonal communication in the context of the innovation
process are provided.

The full period of education is 3 terms, which includes 780 training
hours and 90 ECTS credits: 7 compulsory (35 credits) and at least 5 elec-
tive courses (25 credits), one education ,,problem-oriented” practice (15
credits) and finally, preparation of the master’s thesis (15 credits). English
is the official language of the programme. The highly competent lecturers
are from different high schools in Bulgaria, some are leading specialists
and project managers at several communication companies in Bulgaria,



etc.

The applicants for the master’s programme Wireless Networks and
Devices must have suitable bachelor’s degree in the area of physics, elec-
tronics or communication engineering, computer science and information
technology, etc., and good command of English (evidenced by an appro-
priate document). The education process starts every year at the beginning
of October. The applicants should apply for the programme before the end
of September, if applying by documents only. The applicants by docu-
ments must have an average grade from their bachelor’s education, equiva-
lent to the European C grade, or higher. Students officially finish the pro-
gramme 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 worldwide recognized. The graduated students of
the master’s programme Wireless Networks and Devices should have
knowledge in the area of design and measurement of RF and microwave
integrated circuits, antenna engineering, system design of wireless com-
munication systems and the communication technologies. They may apply
for jobs at companies and organizations connected with the design, manu-
facturing, measurements and analysis of microwave devices and systems,
as well as in the area of modern wireless communications.

M Marucrbpceka nporpama: @U3nKa HA IJIA3MATA M IUIA3MEHH
TEXHOJIOTHH

Cpoxk Ha obyuenue: 2 ceMecTbpa
Dopma na obyuenue: peIoBHA

Pvrosooumen: nou. n-p anka Konesa
Ten.: 8161 293; 8161 643

E-mail: koleva@phys.uni-sofia.bg
http://www.phys.uni-sofia.bg/plasma

MaFI/ICT'BpCKaTa mnporpamMa € nNp€aHa3HavucHa 3a CTyACHTH, 3aBbPIININ


http://www.phys.uni-sofia.bg/plasma

cnenuanHoctT UnxenepHa ¢usuka. [Ipuemar ce cTyIeHTH KakTO Ha MecTa
cyOcuaupanu OT JbpxkaBaTa (ChIJIACHO perjiaMeHTa 3a IpuUeM B
MarucThpCKaTa CTENEeH Ha 0OyUeHHE 32 BCHUKH MarUCThPCKH MPOTPaMu Ha
Omsnueckus GakynTeT), Taka U Cpelly 3aruianiaHe (o CpeaHus ycmeX OT
TUIIIOMATa 3a BHCIIEC 00pa30BaHUE; YCIEXBT TPIOBaA a ObJie HE TTO-HUCHK
ot ,,7006p"). [IporpaMara 3amouBa npe3 3MMHUS CEMECTDP.

[IporpamaTa naBa 3agpn0OoOvYeHU 3HaHWS MO (U3MKA HA IUTa3MaTra —
obnact, obe3medaBaria ChbBPeMEHHUTE €()DEKTHBHH M EKONOTHYHO-YHCTH
TEXHOJIOTUH, a 4Ype3 TEePMOSAPEHHs] CHUHTE3 — M pellaBaHETO Ha
SHEepruiHus MpoOIeM Ha 3eMsTa.

[IspBUAT cemecThp Npenara 3aIbJDKUTENTHH KypcoBe o OCHOBU Ha
¢usnkaTa Ha IUTa3MaTa, KuHeTMKa Ha HHUCKOTEMIIEpAaTypHA ILIa3Ma,
JuarHoctuka Ha mina3MaTa M W3TOYHMIM Ha Tra3opaspsiHa Ii1a3Mma.
[IpenBuneH € U ceMHUHAP MO KOHKPETHU aKTYaJTHH MPOOJIeMU Ha (pU3MKATa
Ha 1mazMata. [1o To3u HaumH ce 00XBamlaT BCHYKA OCHOBHU HATIPABIICHHS
Ha Du3MKaTa Ha IUIa3Marta: MOJIENU 3a ONKMCaHue Ha Ila3MaTa U Teopus Ha
SIBJIGHUSATA B HEs, METOIM M amapaTypa 3a JAMarHOCTHKa Ha Ijiasma,
npuIoKeHus. BbB BTOpUs ceMecTsp ce mpemiarat 12 n3bupaeMu Kypca.
3HaHMsATa BbPXY U3TOUHUIIM Ha ra3opaspsaaHa Iuiazma ce pa3mupsBaT KbM
TEXHUTE TEXHOJOIMYHU NPUJIIOKEHUA 4pe3 KypcoBere mno Ilma3meHu
TEXHOJIOTUH, ['a30BM paspaad M TEXHONOTMYHUTE MM MPUIIOKEHHUS,
BakyymHa u rasoBa enekTpoHuKa, BakyyMHa TeXHHMKa M TEXHOJOIHMH.
Britouenn ca M KypcoBe M IO BBJIHHM, HEYCTOMYMBOCH M HEIHMHEWHHU
SIBIIGHUS B IJla3Ma, TEPMOsJIpeHa Iula3Ma W CUMYyJIalUsl Ha IpOLecH B
ra3Mata. B 1sutocTHHS ¢ BHZ mporpamaTa o0XBala OCHOBHUTE (opMHU
Ha ChLIECTBYBaHE Ha IUIa3Mara: HUCKOTEMIIEpaTypHa IuiazMma (Ha ra3oBu
pas3psiu) U BUCOKOTEMIlepaTypHa Iuia3Mma (B yCTAaHOBKHUTE 3a TEPMOSIPEH
cunres). [Ipenmarat ce u KypcoBe mo oOpabOTKa Ha CHTHAJIH U BHIHOBU
MPOIIECH, CIIEKTPOCKOMIUS Ha Ia3Ma.

3aBppurinTe 0Oy4EeHHETO CH [0 IporpamaTa IPHUTEKABaT 3HAHHUSA,
YMEHUS ¥ BB3MOXKHOCTH 3a pabora BBB (UPMHU, OCHIIECTBSIBALIM
NPUJIOKEHUsT Ha Tra3opaspsaHara Iazma (TUIa3MEeHM TEXHOJIOIMH 3a
MUKpOENEKTPOHUKATA, CBETJIMHHM HW3TOYHHULIM, Ja3epHAa TEXHHUKA,
TUTa3MOXUMHMS, CIIEKTPAJICH aHAM3) W 3HAHWSI — HeoOXoIuMa OCHOBA 3a



HAYYHO-U3CIICAOBATEIICKA W HAYYHO-IPWIIOXKHA paboTa B obiacrra Ha
¢u3MKaTa Ha IJIa3MaTa U Ta30BHUTE Pa3psiiv, BKIIOYUTEIHO U B PAMKUTE Ha
MEXKIIyHapOIHU MPOTrpamMHu.

3a o0ydeHneTo ce M3IOI3BaT PeCYpCUTe U ChBPEMEHHOTO 000py/IBaHe
Ha nabopaTopusaTa Ha ['pymaTta o ¢u3uka Ha IUTa3MaTa U ra30BU pa3psau
BB Ousnueckus hakynTer.

M Marucrbpcka nporpaMa: AepoKoOCMHYECKO HHIKEHEPCTBO U
KOMYHHKALUU

Cpox na obyyenue: 3 ceMecTbpa
Dopma Ha obyuenue: peioBHA

Pvrosooumen: non. n-p Ilnamen JankoB (Ha mporpaMata 1 MOAYJ 2)
mein.: 8161 806

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

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

Pvrosooumen: nou. n-p SIBop lllomos (ra momyn 1)
men.: 8161 732

e-mail: yyshopov@phys.uni-sofia.bg
http://www.phys.uni-sofia.bg/~yyshopov
http://elearning-phys.uni-sofia.bg/~yyshopov/

Maructepckata mporpamMa  AEpOKOCMHYECKO HHXKEHEPCTBO U
komyHuKkanuu (AVK) e HOB IPOEKT U cTapTHpa Ipe3 HACTOsIaTa yaeOHa
roguHa. Ts obade, He ce mMosiBsBAa Ha “‘mpa3Ho MscTo”. ChOUTHATA U
HMHTEPECHT CHITBTCTBAIM yJaCTHETO HA OBITapCKHs CTYICHTCKH OTOOp B
MexXayHapoaHoTo cbere3anne MIC2 ( http:/www.spacemic.net; Ideas for
Micro/Nano-Satellite ~ Utilization), opranm3upano ot  Toxuiickus
VHHBEPCUTET, W CTyICHTKaTa oOpa3oBaTenHa mporpaMa ‘‘Kocmuuecku
npenu3Bukarencra’(http://associationtsiolkovsky.squarespace.com/progra



http://www.spacemic.net/
http://associationtsiolkovsky.squarespace.com/program_sc/

m_sc/ ) mokas3axa, 4e MHOI'O JHEIIHU CTYICHTH MMAaT TOJISIM HHTEPEC KbM
00y4YeHre IMEHHO B Ta3H 00JIACT.

B paMkuTe Ha CBOETO 00yYEHHE 3aBBPIIMIATE MATHCTHPCKA IIporpamMa
AUK npuaoOuBar Mmo3HaHUS B JBE OCHOBHH OOJIACTH — aePOKOCMHYECKO
HHXXCHEPCTBO W OEIKMYHM KOMYHHKalMd. B emHata obmact ToBa ca
KJIACHYECKH M ChbBPEMEHHH MO3HAHHUS MO0 KOCMHYECKa (PU3HKa, BIUIHUE Ha
KOCMUYECKUTEe OOCKTH BBPXY MpHpOAATa M 3eMsATa W OOpaTHO — Ha
pa3nmuYHU (GUUYHH MPOIECH U SBJICHUS BHPXY KOCMHUYECKUTE arapaTH, 3a
KOCMHUYECKUTE METOJU 3a W3CICABAHUS M aHallu3, 3a MaTepUAIHNTE C
KOCMHYECKO MPUIOKEHUE, 32 aepOAMHAMIKATA, MPOCKTHPAHETO, aHATN3a,
HABUTAILMATA, CHEPromoIIbPKaHETO, OCHOBHOTO H  CHEIHU(PUIHOTO
0o0opyBaHEe Ha AaCPOKOCMHYCCKUTE amapaTH MW MPHIOKEHHATa WM. B
Ipyrata o0JiacT Te¢ TNONy4aBaT (PU3HUYHUA W HHXKEHEPHU IIO3HAHHUSA 32
OCBIIIECTBSIBAHE Ha OC3KUYHM KOMYHHKAIMM C TE3W amapatd, 3a
CUTHAINTE, KaHAJIWTE, MPEXKUTE U OOOpYyABAaHETO HA CHCTEMHUTE 3a
Oe3KMYHA M CaTeIUTHA BpPb3Ka, HM3y4aBaT BBIPOCH OT HMHTErpalHATa
CXEMOTEXHUKA, MHKPOBBIHOBHUTE KOMYHHUKAI[MOHHM YCTPOHCTBA U
CHUCTEMH, MHUKPOBBIHOBHTE H3MEPBaHUS, OC3KUUYHUTE MPEKHA U
MPOTOKOJIA, 332 AHTEHW M AaHTEHHU pEUIETKH, 3a eJIEKTPOMarHWTHATa
ChbBMECTUMOCT U JIPYTH U OPOPMST HEOOXOUMHS KOMILUICKT OT 3HAHHUS Ha
CIEIMATUCTH 33 HEMOoCpelcTBeHa paboTa W J00pa OCHOBAa 3a IIO-
HaTaTBIIHO CaMOYCHBBPIICHCTBAHE. MAarucTpure Mo aepoKOCMHUYECKO
WHXXCHEPCTBO W KOMYHHKAIIMM TPUI0OMBAT HWHTEPAUCIHUILUIMHAPEH U
WHXXCHEPHO-(PHU3UYEH TIOrJIe]] BbPXY TEXHOJNOTHATA HA  MAJKHTE
AePOKOCMUYECKM arapatd W KOMYHHKAI[MUTE C TsIX, KakTo M 32
pa3HOOOpa3HUTE UM MNPHIOKEHHS. TsIXHATa IOATOTOBKA T'M IPaBH
KOHKYPEHTHOCIIOCOOHM M C TIEPCIEeKTHBA 3a J00pa MpodecHoHaTHa
peanu3anusi.

Llen na npoepamama:

[Ipe3 mocitenHUTE HAKOIKO TOAWHU CME CBHIETENH Ha OBP30 pa3BUTHE
Y KOHCOJNMJMPaHE HAa a€POKOCMUYECKUSI CEKTOP Y Hac, KOETO € B pe3yJsiTaT
Ha 3allOYHAJMg [poleC Ha NpUCheIUHsABaHe Ha bbarapus KbMm
EBponeiickara kocmuuecka arenuust (ESA). ToBa oTBapst M3KIIOUUTETHU


http://associationtsiolkovsky.squarespace.com/program_sc/

BB3MOXHOCTH 32 pa3BUTHE Ha ObIrapckara MKOHOMHUKA, HayKa W OW3HEC.
[IpuuuHa 3a ToBa € U (HaKThHT, Ue BH3BpAIla€MOCTTa HA UHBECTULUUTE B
aepokocmudeckusi cektop (~700 % B pamkute Ha 18 ronMHM) € HAKOIKO
I'BTH M0-BUCOKA, OTKOJIKOTO B KOMTO U J1a € JPYr UKOHOMUYECKU OTpPachil.
OcBeH TOBa, MPOU3BOAUTEIIHOCTTA HA TPYAA B a8POKOCMUYECKUS CEKTOP €
elIHa OT Hail-rojJeMHuTe CHOpSIMO BCHUKH OCTaHAIM WHIYCTPHH, CPETHO
okono 180 xmismu eBpo 3a pabOTHO MACTO 3a roavHa. ToBa chb3maBa
M3KIIIOYUTENIeH HWKOHOMHYECKHM uHTepec. [lo Ta3u mnpuuMHA KbM
aepoKoCMHYecKaTa O0NacT cera ce HAacOYBAT MHOIO YacTHH (UPMH U
nbepkaBHU MHCTHTYIHH. [Ipe3 2010 1. ObarapckusT Ou3HeC B Ta3u 00JIacT
ce KoHconmuaupa U cb3aale KirbcTep mo aepoKOCMHUYECKH TEXHOJIOTHUHU
nzcnensanuss u npuinokeHuss (CASTRA). Llenta na CASTRA e na
CHIICHCTBA 32 PAa3BUTUETO HA W3CIICABAHUATA, O0yUYCHHETO, HHOBAIIMHUTE U
TEXHOJOTUUTE B aCPOKOCMHYECKaTa O0NACT M TEXHUTE NPHIOKCHHUS B
WHAYCTPUATA U IpyruTe cepr Ha OOMIECTBEHA NCHHOCT M JTHYCH YKHUBOT.
Camo roauna cnen cwh3gaBaHero cu CASTRA mnpuBneye u Briouu 16
qacTHH (UPMHU W areHOWU ¥ 7 IbpKaBHA WHCTUTYTH U YHUBEPCHUTETH.
[IpucvenunaBanero Ha bbarapus kem ESA me orBopu ngoctbn Ha
OBiTapckuTe PUPMH A0 BE3MOXKHOCT JIa CIICUENST U3KITFOUYUTEITHO U3TOTHU
MOPBYKH C MHOTO BHCOKa TIiedanba, a o0opora Ha eBporeiickara
KOCMHYECKa MHIYCTpUs € Okojo 6 mwmimapiaa espo. [lo Tazu mpuumna
¢dupMuTe Bede THPCAT Ja HAa3HAYABAT KAJAPH IOATOTBCHU B 00JIACTTa HA
AePOKOCMUYECKOTO HMHXKEHEPCTBO M KOMYHHUKAallMM, HO cera B bwiarapus
BBHOOIIEC HSIMA TaKWBa MJIA[H CIICIUANHCTH. ToBa OTBaps WU3KIIOYHATEITHH
MEePCHEKTUBY 3a peali3alisl Ha BUTYCKHULUTE HAa MarkucThbpcka rnporpama
AUK. ®upmure wnie noamomarar IOATOTOBKaTa Ha CTYAGHTUTE B
mporpamaTa, a BUIIYCKHHULMTE IL€ pa3uuTaT Ha OTHOCHUTENIHO CUT'YpHa
paboTa Mo CIIeIMaTHOCTTa UM IIpU TO0OpH YCIOBHS 32 paboTa U pa3BHUTHE.
Hammuwero Ha nedumuT 3a Kagpu 1O aepOKOCMHYECKO HHXKEHEPCTBO U
KOMYHHKAIlMK Yy HAc JaBa psjaKaTa BB3MOKHOCT OOYYCHHETO B Tasd
MarucThpCcKa mporpama Jia € TSCHO CBBP3aHOo ¢ OM3Heca W Ja OTToBaps Ha
HEroBUTE HY>KIH OT IOJArOTOBKA Ha KaJIpy OLlE B IEPUOJIa HA CH3/1aBaHETO
cH.

[lepcnexTuBUTE 3a peain3alrsa Ha BUIIYCKHUIUTE Ha MarucTbpcKara



mporpamMa B YyKOWHA CBINO ca ToileMHu. EBpomeiickara KOCMHYECKa
HUHIYCTpHs € ¢ 0KoJio 34 Xuisiau paboTHU MecTa, kaTo camo B ESA uma 17
XWIIIM IATHH MecTa. KOCMHYeCKusi CeKTOp W TIPHIIOKCHHUS Haiarat
BHCOKU TPEIM3BUKATEICTBA W CTHMYIHpPAT pa3paOOTBaHETO Ha HOBHU
TEXHOJIOTUU C HEMOCPENCTBEHO MPUJIOKEHHE B KUBOTAa Ha OOLIECTBOTO.
[lom3ute OT KOCMHYECKHTE IEHHOCTH C€ IPOSBSBAT OCHOBHO HW3BBH
KOCMHYECKHS CEKTOp U Ca 32 BCHYKU — OT MHIUBUIYATHUTE IPOKIAHU IO
KOMITaHUH U WHCTHUTYITUH Ha IbpKaBaTa, HalpuMep OT:

* Cp3maBaHe HA HOBH YCIyrHW, OasupaHW Ha JaHHU TCHEPHPAHU OT
KOCMHUYecKaTa MHPPACTPYKTypa — HABHUTANWs, HAOIIONCHHS HA 3eMATa OT
KOCMOCa, TEIICKOMYHUKAIIUH U IPYTH.

¢ Usmom3BaHe Ha KOCMHUYECKH TEXHOJNOTMH C HEKOCMHYECKU
TPUIIOKCHHS.

Enna oT Hali-ChIIECTBEHUTE MHIUPEKTHHU TON3H OT TSAX € YBEIUIaBaHE
Ha TPOU3BOJICTBOTO U CH3JABAaHETO HA MHOXKECTBO BHUCOKOTEXHOJIOTHIHU
Kommanuu. Hyxkmata OT ch3gaBaHe HAa HOBH IMPONYKTH W YCIYTH C
MPUIOKEHUE KAaKTO B KOCMHYECKUTE ACHHOCTH, Taka M 3a MOZOOpsBaHE
’KHBOTA Ha XOpaTa BOJH IO HOBU TEXHOJOTUH, TOPOACHH OT KOCMUYIECKHUTE
neiiHocTH. Te ce ch3aaBaT M Pa3BHBAT BHB BCUYKHM CEKTOPH Ha YOBEIIKATA
NEWHOCT, KaTO HAIIPAMEP:

* M3rpakgane Ha KOMIUICKCHU TPOAYKTH U CHCTEMH, KOHTO HUMAaT
BHCOKa HAISKIHOCT U (PYHKIIMOHHUPAT B HEOIATONPHUATHA Cperia.

 Usrpaxaane Ha aBTOHOMHH B POOOTHU3UPAHH CHCTEMH.

* Cp31aBaHe Ha HOBU CHEPrUUHHI U3TOYHUIIH.

+ CrucreMH 3a yIpaBlieHHE ¥ MOHUTOPHHT Ha MPUPOAHUTE PECYpCH, Ha
TSAXHOTO €(PEKTUBHO MOTPEOICHUE U BH30OHOBSBAHE.

Cmpyxkmypa na npozpamama u npuem Ha cmyOeHmi:

[porpamata AUK mma nBa MOIyia, KOUTO ca TSICHO CBBp3aHu: Mooy
1 “AepoKOoCMUYECKO MHXKEHEPCTBO (MaJIKM aepOKOCMUYECKH amnapatu)”’ u
Mooyn 2 “Be3xwdHH W CATEIUTHH KOMYHUKAIMK . YUeOHUAT IUIAH
ChIbpXKa TONSAMO pa3HOoOOpa3We OT BB3MOKHOCTH 32 OOydYCHHE Ha
cryaentute. C YBOAHUTE 3aJBIDKUTEIHA W W30MpaeMu AUCIUILIMHU 32
JIBaTa MOJyJia T€ ONPENEIAT IOCOKUTE Ha MO-HATAThIIHOTO CH O0Yy4eHUE.
[InanpT BRMOYBA 3 0OMM U MO 4 3aIBIDKUTENHA JUCHUILTINHA 32 BCEKU



Monyn. Croenuanu3upaHoTo oOydeHHWe MPOABIDKaBa C Pa3HOOOpa3HU
u3bupaemMu u QaxyrnratuBHu mucnuumad (mo 11 B moxym). Uma wu
€IHOKPAaTHU AUCUUIUIMHHU, Ype3 KOUTO CTaBa BB3MOXKHO Jla C€ KaHAT
U3BEHH OBITApCKA W YYXKICCTPAaHHH CIICIMATNCTH Ja HW3HACAT
pa3HOOOpa3Hu JICKIIMKA B O0JIACTTAa HA ACPOKOCMHUYHOTO HHKEHEPCTBO U
KOMYHHUKAIIUH.

CpoksbT 32 pegoBHO o0yueHue B nporpamata AUK e 1.5 roguan wmm 3
cemecthpa ¢ obeM 905 yaebHu yaca (3a xouto ce masat 75 ECTS kpenuta)
U 3aBBpIIBa ¢ ydeOHA TpakTHKa (WM CaMOCTOSTEIHA ITOITrOTOBKA) W
3ammrTa Ha AuuioMHa pabora (ome 100 gwaca m 15 ECTS xpemura).
[IpenopaBatenute B mporpamara ca ot ®usmdecku dakynrer, ['eonoro-
reorpadcku daxynrer, Pakynarer mo XxuMus U Qapmanus, KakKTo U OT
Bomem crernuaiuctd of bAH w pasmuunm ¢upmu. OOydeHmeTo ce
0a3npa Ha cMeceH (DU3NYHO-MHKECHEPEH MOIX0I, KAaTO MHOTO C€ IBPKH Ha
KaKTO Ha IPaKTHYECKaTa, TaKa U Ha CAaMOCTOSATENHATAa Pad0OTa MO0 BCUYKU
JTUCIUILTAHH.

B nporpamarta ce mpuemaT CTYIOeHTH C OakanaBbpcKa CTENeH I0
Ouszuka n UHxeHepHa (u3HMKa, HO CHINO W OakalaBpu C OIH3KH IO
TeMaTHKaTa Ha MporpamMaTa TEXHUYECKHM M IPUPOAHU CIELUAIHOCTH OT
BCHYKH BHCIIM y4eOHH 3aBelCHUSA. MoraT &a KaHIUAATCTBAT BCHYKH,
3aBBPIIMIM 0aKalaBbPCKU CIICIUATHOCTH, B KOHTO Ca H3y4aBajd
MUCHUIUIMHA OT CIEAHUTE OOIacTH: WH)KEHepHa (M3MKa, TEXHUYECKa
€JIEKTPOAMHAMUKA W  E€JIEKTPOHUKA, KOMIIOTBPHU HAyKH, MpPEXKH,
KOMYHHKAIIMK, KOMYHUKAI[MOHHH W HWH()OPMAIMOHHH TEXHOJOTHH,
OITHKA, KOCMMYECKO MHKEHEPCTBO, KOCMUYECKH HayKu U Ap. [Iporpamara
€ caMo B pefoBHa (opMa Ha 00yUIECHHUE U 3aII04Ba MPe3 3UMHUS CEMECTBD.
[IpuemMbT Ha CTYIEHTH 3a CYOCHAMpPAHO OT Abp)KaBaTa OOy4EeHHE CTaBa C
KOHKYPCEH U3IIUT, a 33 IUIATEHO 00y4YeHHe — ¢ KOHKYPC 1O JOKyMEHTH (T10
ycIexa OT JUILToMaTa 3a BHCIIC 00pa30BaHHE MPU CPENeH YCIeX He I0-
HUCBK OT ,,1006p™ 3.50). B mporpamara ca mpeaBuueHU H30OUpaeMu
W3paBHSABAIM JAWCIMIUIMHA 33 CTYACHTH, 3aBBPIIMIA OakaJaBbpCKa
crenieH BbB Dm3myeckust Qaxynrer, B Apyr dakynrer Ha CY wm apyr
BVY3. ®opmara Ha abp)kaBeH M3MUT € 3alUTa Ha MarucThpcka AUILIOMHA
paboTa mpes KOMHCHSL.



3aBbpmImIUTe MarucThpcKaTa mporpama AepoKOCMHUYECKO
WH)KEHEPCTBO ¥ KOMYHHUKAIIMY Ca TIOATOTBEHH 3a MpaKTHYeCcKa padoTa 1o
MPOCKTUpaHe, Ch3IaBaHe, KOMIUIEKTOBAaHE, 000pYyIBaHE W TOATbPIKAHE HA
MAaJIKH aepOKOCMHYECKU alapaTtd U KOMYHHKAIIMOHHHUTE ChOPBIKEHUS KbM
Tsax. OCBEH TOBA, 3aBBPIIMIINTE Ta3l IPOrpaMa UMaT KakTo OOII, Taka W
MO-KOHKPETeH morien (MpuaoOUT B paMKUTE HA CICIUATHU3HPAIINTE
TMUCHUIUINHA, TPOBEACHUTE NPAKTHKA W 3alUTEHA JHUIUIOMHA paboTa)
BBPXY OCHOBHHTE MPUJIOKEHHS Ha TE3W amapatd, KakKTo U CIIOCOOHOCT J1a
mpeaaraT U pa3padoTBaT HOBH MPHIOKEHII.

3aBppuImInTe MOIyN 1 Ha IporpamMara MaruCTPH MOrat 1a paboTAT B
00JIacTH, CBBpP3aHHU CHC Ch3/IaBaHE W MOMIPHKKA HA MAJTKU CIBTHHIHN U
OE3MUIIOTHY JICTATCITHH CUCTEMU, IIPOCKTHPAHE W TPOU3BOICTBO HA JACTH
U CHUCTEMHU 3a CaTeNMTH, 00paboTKa Ha CATEIUTHU NaHHU U W300pakeHIS,
carenutHa HaBuramms u Tenemerpus (GPS-cucremu) BBB Qupmm B
oblacTTa Ha AaePOKOCMHUYECKOTO WHKEHEPCTBO, CICKTPOHHKATA U
WHPOPMAIIMOHHUTE TEXHOJIOTHU W JpYyrH. Te Morar na NpOmbIKAT
00pa3oBaHMETO CH KaTO JOKTOPAaHTH H Ja KAaHAMJATCTBAaT 3a
MPENOAaBATENCKH UTHKHOCTH.

3aBBPUIIINTE MOIYJN 2 Ha IporpamMara MaruCTPH MOrat aa paboTaT B
00JIacTH, CBBP3aHH CBHC Ch3IaBaHE, pa3lIMPSBAHE, MPECTPYKTypHpPAHE U
moJIbpyKaHe HA OE3KWYHU M KUIHA MPEKH, BB (GUPMHU B 00JacTTa Ha
KOMYHHKAIIUUTE, CICKTPOHUKATa W WH(POPMAIMOHHHUTE TEXHOJIOTHU U
npyru. Te Morar na mpoabikaT 00pa30BaHUETO CH KaTO JOKTOPAHTH U Ja
KaHIUJATCTBAT 32 MPEHOAaBATEIICKH [UTHKHOCTH.

Ouaksa ce J1a 3arogHe OOMEH Ha CTYACHTH OT HACTOsIAaTa ImporpaMa ¢
MOJ00HM MPOrpaMy B APYTH YHUBEPCUTETH upe3 mporpamata Epazom. Mma
MOJITUCAHH CIIOPa3yMEHHS 32 CHTPYJHUYECTBO U OOMEH 10 3-Ma CTyICHTH
3a 00mo 18 mecena B obmactra Ha KoMyHUKanuute Mexny Coduiickus
yauBepcuteT U Ecole d’Ingenieurs (ECE-Paris, France), Aalborg University
(Copenhagen, Denmark) u Instituto Superior Technico (IST-Lisbon,
Portugal). UykmecTpaHHUTE CTYAEGHTH ce OOydYaBaT Ha AaHTIHMHACKH WA
PYCKH €3WK CHIIIACHO MpaBIJIaTa Ha Iporpamara.



M Master of Science programme: Aerospace Engineering and
Communications

Study duration: 3 terms

Supervisor of the programme and module 2:
Assoc. Prof. Dr. Plamen Dankov

Phone: 8161 806

E-mail: dankov@phys.uni-sofia.bg

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

Supervisor of module 1:

Assoc. Prof. Dr. Yavor Shopov

Phone: 8161 732

E-mail: yyshopov@phys.uni-sofia.bg
http://www.phys.uni-sofia.bg/~yyshopov
http://elearning-phys.uni-sofia.bg/~yyshopov/

The new master’s programme Aerospace engineering and communica-
tions (ASE&C) is starting this academic year in response to the great inter-
est in this field. This is demonstrated by the enthusiastic participation of
undergraduate students in the similar educational programme Space Chal-
lenges and in the international contest MIC2 (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 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 tech-
nologies for research and analysis; space materials; aerodynamics; about
development, system analysis, navigation, energy support and equipment
of small satellites and their usage.

In the second field, this is scientific and engineering knowledge on sat-



ellite communications; about signals, channels, webs and equipment of the
systems involved in wireless and satellite communications. Integrated cir-
cuits, microwave communication devices and systems, microwave meas-
urements, wireless webs and protocols, antenna and antenna grates, elec-
tromagnetic compatibility, etc., are studied to accomplish working knowl-
edge 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, 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 con-
nected with demand for qualified job applicants in the field. 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 stimu-
late 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 chal-
lenging 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 con-
nected: 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 dis-
tinguished 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 905
teaching hours (with 75 ECTS credits). It ends with a learning practice (or
self preparation) 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 disci-
plines.

Students with a bachelor’s degree in physics, engineering physics or in
related fields of technical or natural sciences can be enrolled in this mas-
ter’s programme. Students with a bachelor’s degree who have background
in engineering physics, technical electrodynamics and electronics, com-
puter 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 programme starts with
the winter term on 1* 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 communi-
cation devices. They are also familiar with the basic applications of satel-
lites and are able to propose and develop new applications.



Graduates from module 1 of the programme can work in the fields re-
lated 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 aero-
space engineering, electronics and information technologies, etc. They can
continue their education in a PhD programme or apply for faculty posi-
tions.

Graduates from module 2 of the programme can work in the fields re-
lated to development, expanding, restructuring and support of wireless and
or wire webs in companies specializing in the field of satellite communica-
tions, 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 ex-
pected 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.



CIIEHUAJIHOCT SAJIPEHA TEXHUKA
N AAPEHA EHEPTETUKA

M Marucrbpeka nporpama:  SlapeHa eHepreTHKa U TEXHOJIOTHH

Pvrosooumen: non. n-p Jlrommun [laakos

mein.: 8161 704

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

MarucrbpckaTta nporpama SapeHa eHepreTuka U TEXHOJIOTMH HMa 3a
el TOATOTOBKATa Ha BUCOKOKBATU(HIIMPAHH CIICIAAIMCTH B 00JIacTTa Ha
¢u3MKaTa M eKCIUIOATAIWsATa Ha SAPCHUTE PEAaKTOPH, CKOJOTHATa Ha
SIIPEHMSI TOPHBEH IHUKBJI U MPIIOKEHAETO Ha SAPEHO-(QU3HIHUTE METOAN
B pasiHyYHH O0JIACTH HA HayKaTa, MCUIIMHATA U TIPAKTHKATA.

3aBbpLIINTE MAaruCTpyd MMaT BB3MOXKHOCTH 3a peanmm3auusi B AELL,
KaTo eKCHePTH [0 PeaKTOpPHO-(QU3MYHM TEXHOJIOTUH; PaJHOXHMIS,
pamMalMoHHAa 3alliTa W JO3UMETPUs; HEYTPOHHOMDU3HYHH pPEaKTOPHHU
MpecMsITaHus; KAKTO U B HAYYHOM3CIIEJ0BATENCKH 3BEHA, CIIELUATU3UPaHH B
o0nacTTa Ha sIpeHaTa €HepreTuka. le ce peaausupaT CbIIO B
WHCTUTYLMHUTE, CBBP3aHU C METPOJIOTHATA M KOHTpOJIa Ha HOHU3UpAIUTe
JIBYEHHU .

B 3aBmcumocT oOT mpeaBapuTenHaTa 00pa3oBaTENHA CTENEH Ha
KaHJIMJaTUTe MarucTbpcKaTa nmporpamMa uMa Tpy pa3HOBHUIHOCTH:

M Marucrbpeka nporpama: Slapena enepreruka u TexHooruu — I
(3a cmenUaINCTH)

Cpoxk Ha obyuenue: 3 cemecTbpa
Dopma na obyuenue: peIoBHA

Yenosust 3a kanouoamcemeane: 3aBbpIiIeHa 0aKaIaBbPCKa CTEIECH II0
sIIpeHa TEXHUKA U sIpeHa eHepreTuka.

[Ipuemar ce cTyaeHTH 3a CyOCHANpaHO OOydeHHE U B IUIATeHa (opMa.
KangupmarcrBammre 3a MecTa CyOCHAMpaHU OT [Obp)KaBara Iojarar
mpueMeH W3MIT mo ¢u3uka. KanmumarcTBammre 3a IuiaTeHa ¢opMa Ha



o0ydyeHue ce KiacupaT 0e3 M3MHUT MO CPENHUs YCIeX OT AMIIOMAaTa 3a
BHCIIIe 00pa3oBaHue (YCIeXbT TPsAOBA Aa ObJe HE MO-HUCHK OT ,,J00BP").
MarucrbpckaTa nporpama 3ano4Ba oT JIETHUSA CEMECTBP.

M Marucrbpeka nporpama: Slapena enepreruka u texsosoruu — I1
(3a HecTIeUAJIMCTH)

Cpox na obyyenue: 5 ceMecTbpa
®Dopma Ha obyuenue: 3a709HA

Ycnosuss 3a  xamoudamcmeane: 3aBBpIICHA OaKalaBbpcKa WIIH
MarucThbpcKa CTENEH [0 CPONHHU CIEIUATHOCTH OT O0JacTra Ha
MIPUPOTHUTE WIIN TEXHUICCKUTE HAYKH.

[lpuemar ce kaHaugaTé camMo B IulaTeHa (opma Ha OOydcHHE.
KangumarcTBammre ce KiIacwpar IO CPEeTHHs yCIeX OT IUILIoMaTa 3a
BHcIe oOpa3oBanue. Toit TpsOBa 1a Oblie HE TO-HUCHK OT ,,H00Bp”.

Marucrppckara mporpama 3amo4Ba OT 3UMHUS CEMECTB.

M Marucrbpeka nporpama: Sinpena enepreruka u Texuosoruu — I
(3a mpoecnonaTHu 6akanaBpu
10 TOIJIO- U A/IPeHa eHepreTHKa)

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

Venosus  3a  kamouoamcmeane:  3aBbplicHa  00pa3oOBATEITHO-
KBaJIM(UKAIMOHHA CTEMeH ,,IpodecnoHalieH OakanaBbp” 1O TOIUIO- U
siIpeHa eHepreTrka.

[IpueMar ce KaHAWIATH camMO B IUIaTeHa ¢opMa Ha OOydeHHeE.
KananpaTcTBanmre ce KilacupaT MO CpeIHUS YCHeX OT JWIUIOMaTa 3a
BHcIIe oOpa3oBanue. Tol TpsaOBa Aa ObJie HEe MO-HUCHK OT ,,100Bp”.

MarucTtbpckara mporpamMa 3arno4Ba OT JETHUSI CEMECThP.



CIHEHUAJTHOCT ®U3UKA U MATEMATHUKA
M Marucrbpceka nporpama: J{HAaKTHKA HA QU3MKATA

Cpoxk Ha obyueHue: 2 ceMecTbpa
Dopma Ha obyuenue: pernoBHa

Pvrosooumen: non. n-p Becenuna Jlumurtposa
men.: 8161 884
e-mail: veselina@phys.uni-sofia.bg

Maructepckata mnporpama Jlunaktuka Ha (Qu3HKaTa OCUTYpsBa
pa3mupsBaHe W 3abJI0OYABAaHE HA 3HAHHATA U YMEHHATA B 00JacTTa Ha
¢usnKaTa, MemarorukaTa W MeETOAWKaTa Ha OOy4eHHeTro 1o (HU3HKA.
[IporpamaTa ¢ mpeaHa3HAYEHA 3a IMHPOK KPBI' CIEMUANINACTH — OaKaIaBpH
mo ¢us3mka m MatematHka, Gusnka W WHPOpMATHKA, XUMHUS U (HU3MKA,
Ouvonorus W (u3MKa, KAKTO M 3a OakajJaBpH M MArdCTpH IO Pa3IUIHU
CHENUAHOCTH M0 (h)HU3MKa C YYUTEICKAa IPABOCIIOCOOHOCT IO (PH3MKA.
[IporpamaTa mpexamonara yCBOGHH 3HAHWS W YMCHHS B o0iacrra Ha
¢u3MKaTa U MeToauKaTa Ha o0ydeHue mo Gu3uka ¢ 0oeMa Ha ChOTBETHHUTE
0akaJaBbPCKHU MPOTrpaMu BbB Ou3mdeckus (aKyInTer.

OO0y4eHHeTO € ¢ MPOIBIKATEITHOCT JIBA ceMecThpa o 15 ceqmunu. B
IBPBUSL CEMECTHP ce mpeaBmkmaT 270 waca 3ambIDKATETHA ayIUTOPHA
3a€TOCT — 5 U3MHUTa U JABE TEKYIIHU OIeHKH, KonTo HocsAT 30 kpenuta. [Ipe3
TO3H CEMECThp CTYICHTHT TpsOBa Aa m30epe TeMa W PHKOBOIMTEN 32
IUIUIOMHaTa cu pabota. BeB BTOpHs cemecThp ce mpeasrkaat 120 gaca
3aJbJDKUTEIHA ayAIuTepHa 3aeTOCT — 2 W3MHTAa W JBE H30HpaeMu
MUCHUIUIMHA — 2 W30HTa, KOUTO HOCAT 15 Kkpeanrta. AKO CTYICHTHTE
nu30epar ma ciymar 2 OT NPEeIOKEHUTE W30MpaeMu KypcoBE, TO TE3U
KypCcOBE aBTOMATHYHO CTaBaT 3aJbJDKUTENHU. lIpe3 To3u ceMecThp
CTYACHTHT TpsAOBa Aa pa3paboTH W AUIUIOMHA paboTa, KOSATO IaBa ome 15
KpeauTa IpH yCIellHa 3anluTa.

[To mporpamara mMorart nia ce o0yJaBar JmIa, KOUTO:

a) UMaT o0pa3oBaTENHO-KBAIM(UKAIIMOHHA CTEIeH ,,0akanaBbp”



no ¢us3mka u MatematHka, Gusnka W WHPOpMATHKA, XMMHUS U (HU3MKA,
Ouonorus u usuka.
B) mMaT 00pa3oBaTeHO-KBATH(UKAIIMOHHA CTEIeH ,,0akamaBbp”

WIH ,,MaTUCTBP" M0 Pa3TUYHUTE CICIUATHOCTH MO (U3MKA C YIUTEICKA
MPaBOCIOCOOHOCT O (PH3HKA.

3aBBPUIMINTE CIEIUATUCTH MOTaT 1da paboTAT KAaTo YYHTETH II0
¢u3nKa B pa3IMYHATE BHUIOBE CPEIHU VYUWIMINA W B PA3TUIHHUTE
W3BBHKIIACHA ()OPMHU Ha 0OyUYCHHUE 1O (PHU3UKA B YUHIIUIIE, IPETOIaBaATEIH
BBB BHUCIIM YYWIWIIA M KOJICKH B CTpaHATa, CKCIEPTH B PETHOHAIHU
WHCIIEKTOPAaTH W B Pa3MYHU HAYYHH IIEHTPOBE HA MUHHCTEPCTBOTO Ha
obpazoBanueTo, MianexkTa u Haykata (MOMH), Hayunu paGOTHUIM BHB
BY30BETE Ha CTpaHATa W HAYYHO-U3CICIOBATCICKITE HHCTUTYTH Ha BAH.

[IpueMbT Ha MarucTpu Ha MecCTa CyOCHIMpaHH OT Ibp)KaBaTa CTaBa
gpe3 KOHKYPCEH W3MUT. 3a IUIaTeHO OOydYeHHe ce IMpHeMaT CTYACHTH,
3aBBPIIMIM BHUCIIE 00pa30BaHUE C YCIEX HE MO-HUCHK OT ,,00Bp”, 0e3
mojarane Ha KOHKypceH m3nuT. Kitacupanero Ha KaHAWIATHTE 32 IJIaTeHA
¢dopma Ha o0yueHHUe CTaBa Mo JOKYMEHTH.

3aBBPUIMINTE Ta3u MAaruCThpPCKa MporpaMa MMAaT BB3MOXKHOCTTA 1A
MpOOBIDKAT CBOETO oOpa3oBaHme KaTo JokTopaHTd B Coduiickus
YHHBEPCUTET U PYTU aKpPEeAUTHPAHH BUCIIM YIeOHHU 3aBEICHUS y HAC U B
9y)KOWHA, a CBIO ¥ B HAYYHO-H3CIICOBATEICKATE MHCTUTYTH Ha BAH.

[Iporpamata 3amodBa mpe3 3UMHHUS CEMECTB.

M Marucrbpceka nporpama:  MeTo10J10rHsI HA 00y4eHHETO
1o (pu3MKa M ACTPOHOMMUS

Cpok na obyuenue: 2 cemectnpa /3 ceMecTbpa
Dopma Ha obyyenue: peIOBHA/3aI09HA

Pvrosooumen: nou. n-p Mas aiimaposa
mean.: 8161 749
e-mail: mayag@abv.bg



Maructbpckara mporpama Merogonorust Ha 00ydeHHeTo o Gu3uka u
ACTPOHOMHMSI € C MPOIBIKUTEIHOCT JBa CEMECThPA 3a peioBHA (popMa Ha
oOydeHHEe W TPH CEMeCThpa 3a 3aJ04Ha. g ¢ TmpeJHa3HaueHa 3a
OakaJlaBpH, 3aBBPIIMIN CenuaaHocTuTe dusrka u MaTeMaTtuka, Ousrka
u wuHpopMatuka, Xumus U (usnka, Dusuka, Xumusa, buonorus,
WNrxenepHa ¢usnka, SapeHa TeXHHWKA W eHepreTuka, AcTpodusnka
METEOPOJIOTHS M T'eo(pU3MKa, KAKTO M HIKOM HHXKCHEPHH CIICIHATHOCTH,
KaTo TIOCIIEAHUTE, 32 1a OAyJaT U KBATU(QUKAIUS 32 YIUTEN 10 PU3UKa U
ACTpOHOMHMSI  3aJBJDKHTEIHO TpsiOBa Ja u30bepaT  JUCHHIIMHUATE
Ilenaroruka u ITemarorunyecka mcuxosaorus.

Marucrbpckata mporpama umMa 3a el Ja Aaje pa3liupeHnd NOo3HaAHUS B
IIUPOK CICKTBp OT o0NacTTa Ha TMpernojaBaHe Ha (uU3UKaTa U
acTpoHomusTa. OT elHA CTpaHa B y4eOHUS TUTaH ca 3aCTHIICHU KYpCOBE OT
MTOYTH BCUYKH OCHOBHH OOJIACTH Ha ChBpPEMEHHATa (PU3KMKA U aCTPOHOMHUS
U OT JApyra — JUCIHUIUIMHA C METOAOJNOTMYEeCKa M JUJAKTUYECKa
HACOYEHOCT.

3aBBpIIMIINTE TMporpamMara Ie I[OJIydaT HE CcaMO ChOTBETHATa
00pa3oBaTeTHO-KBATM(UKALIIMOHHA CTENCH ,,MaruCThp”’, OTJIMYaBaIla TH
OT TIperoaBaTeuTe no (HPU3MKa U aCTPOHOMHMS ¢ OaKalaBbpCKa TakaBa, HO
M IIe NPUA0OUAT 3HAYUTEITHO IMO-3aJbJI00YCHH M Ha IMO-BHCOKO HHBO
3HaHUS M YMEHUS BbB BAXXHU W CHBPEMEHHU OOJIACTH HA Tearorukara u
METOJIMKa Ha MpernoiaBaHe Ha (PU3KMKa U aCTPOHOMHUSL.

[To chabpkaHue y4eOHUAT MaTepual, OT €Ha CTpPaHa, € ChoOpa3eH U
0asupaH Ha OakalaBbPCKUTE KypCOBE MO METOAMKA Ha OOYUEHHETO IO
¢U3MKa W acTpPOHOMHS, a OT Jpyra TOW IIOKpHMBa OOIIONPUETHTE
W3UCKBAaHUS 3a MAarucTbpcka cTeneH. B To3W acmekT egHa 4acT OT
KypCOBETE TPETUPAT MaTepusi OT OakaJaBbPCKOTO OOy4YeHHEe, HO Ha IIO-
BUCOKO HHBO, CHOTBETCTBAI0 HA CTENEHTAa MAarucTbp, a Apyra 4act
TpEeTUpaT ChBPEMEHHHU IOCTHMXKEHUS Ha AUJaKTHKaTa — Meroauka Ha
negarorudyeckutTe  usciaenanus,  Jouumonorusi,  Meroauka — Ha
npodpuinupaHoTo odydenue u Ap. OTAENIEHO ¢ BHUMaHUEe Ha OOydeHHETO
10 OpraHu3anvs ¥ yhOpaBleHHWE Ha 00pa3oBaHMETO (YUIIIMIIEH
MEHH]DKMBHT), KOETO JIaBa BH3MOXKHOCT 3a OBJEII0 KapUEepHO Pa3BUTHE.

KbM kypcoBere, Haarpa)xaamy 3HaHUATA TI0 CHOTBETHUTE pa3fesid Ha



obmara (¢u3MKa W ACTPOHOMHSATA, Ca IPEIBUACHH CEMUHAPHU
YIIpa)KHEHUs TI0 peliaBaHe Ha 3a7a4qu 1o Qu3uka u acTpoHoMus. B mbpBust
CEeMECTBP € IPEABHIICH CIECINANICH MPAaKTHKYM 110 METOJMKA M TEXHUKA Ha
yueOHUsT QU3UYCH EKCIIEPHIMEHT, a BB BTOPHS CEMECTBP € MPEIBHUICHA
MeIarOTUYecKa MPAaKTUKA M CTaX B YUIITHIIE.

[pennoxenu ca 9 3agpmkuTeNnHA Kypca U 10 m30upaeMu, OT KOHTO
cTyneHTHTe TpsiOBa ma m3bepatr 4. C paspelieHue Ha PHKOBOIUTENS Ha
mporpamaTa, HIKOH OT M30HpaeMUTe KypcoBe MOraT Aa ObJaT 3aMEHEHH C
TakuBa OT JPYTd MArHCTBPCKH MpPOrpaMH, CBBP3aHU IO TEMAaTHKa C
IUILIOMHATa pabdora.

[Ipuemar ce cTyaeHTH 3a CyOCHANpPaHO OOyYeHHE U B IUIaTeHa (opMa.
KangupmarcTBammre 3a MecTa CyOCHAMpaHU OT [Jbp)kaBara Iojarat
ImpueMeH W3MmIT 1o ¢u3nka. KanmumarcTBammre 3a IuiaTeHa ¢opMa Ha
o0ydeHue ce KracupaT 0e3 M3MHUT MO CPENHUS YCIeX OT AMIIOMAaTa 3a
BHcIIe oOpazoBaHue (ycnexbT TpsOBa na ObIe HE MO-HUCHK OT ,,J00BDP™).
[Iporpamata 3amouBa Impe3 3MMHUS CEMECTHP.

IIporpama
3a KOHKYPCHHS H3IHT 33 MarkCThPCKHUTE MPOrpaMu BbB Du3mdeckus
¢axynrer 3a yaebnara 2012/2013 r.

1. Mexanuka. [IpyHIMIN Ha MHAMUKATa B KJIAaCHYECKaTa MEXaHHKA.
Kunernuna u norenuuansa eneprus. Mmmync. MoMeHT Ha
uMITyJica. 3aKOHU 3a 3ala3BaHe B MEXaHUKaTa.

2. 3axoH Ha HiotoH 3a rpaBuTanusara. Kemnnepoa 3anaua.

3. TamuneeBu u Jlopennosu tpancdopmanmu. CrienuanHa TeOpus Ha
OTHOCHUTEIHOCTTA.

4. TepmoauHamuKa Ha HeaseH ra3. TepMoanHaMUYHU TTPOLIECH.
[IspBU ¥ BTOpY MPUHLMI HAa TepMOAMHAMHKaTa. L{[UKbI Ha
Kapno.

5. MorekylIHO-KMHETHYEeH MOJIeN Ha uieaieH ra3. Pasnpenenenue
Ha Makcyen-bonnmas.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Enextpuuno none. EnekTpuden kananuTeT. 3aKOHU 3a
nmoctostHHus Tok. [TpaBuia Ha Kupxod.

MarnutHo nonie. Cuna Ha Jlopenn. /[Buxenue Ha 3apeeHu
YACTHUIM B EJICKTPUYHO U MArHUTHO 1ojie. MaccneKkTpoMeTpusl.
Yckopurenu Ha 3ape/ieHU YaCTHUIIU.

EnexrpomaruutHa unaykuus. IIpoMeHIUB TOK.

VYpaBHenus Ha Makcyen. EnekTpoMarHuTHY BbJIHU B U30TPOITHU
cpenu.

[Tna3ma. OcHOBHM XapaKkTepucTUKH. [lebacBCKkU paanyc u
IUIa3MEHa YecTOoTa.

Unrepdepennust Ha cBernuHata. @penenosa u Opaynxodeposa
nmudpakims. Judpakinuonsa pemierka. MHTephepomeTpH.
OtpakeHue U peyylBaHe Ha CBETJIMHATA HA TPaHULATa Ha JBE
cpenu. [Tonapuzanus.

I'eomerpruna onTuka. OnTruHu eneMentd. @opMupane Ha

300 paKEHUETO.

TormmMHHO U3TbYBaHE. 3aKOHHU 3a U3IhYBAHE HA a0COIIOTHO
YEPHO TSUIO.

OrtaenurenHa pabora Ha efnekTpoHa. BrHieH potoedekt. Edexr
Ha KoMIITEH.

BbiHOBU cBoOlicTBa Ha MUKpodacTuluTe. BeiHa Ha a60 Bpoiin.
Judpakims Ha enekTpoHH. [TpUHIKIT 32 HEOMPEAEICHOCT Ha
Xarzenoepr.

Ypasuenue Ha lIppoaunrep. YacTuiia B MOTEHIMAHA SIMa.
Bogoponen arom. Ciud Ha enexktpoHa. KBaHTOBY 4ucIa.
MHOroeneKTpOHHU aTOMH, CIIOMCTa CTPYKTYypa Ha aTOMHAaTa
obBuBka. [Ipuarummn wa [Maynu. [leproanuna cucrema Ha
€JIEMEHTHUTE.

ArtomHu crnekTpu. @uHa U CBpbX(UHA CTPYKTYpa Ha CIIEKTPUTE.
CHOHTaHHU ¥ UHAYLUUPaHU npexoau. NHBepcHa HaceneHOoCT.
Jlazepu.

Snpenu cunu u sapenu moaenu. EHeprust Ha cBbp3Bane. JleneHe
Y CUHTE3 Ha sifpa.

PagnoaktuBHOCT: a-pa3manane, B-pasnanane, y-mpexomnu. Edexr
Ha Mpochayep.

30HHA CTPYKTypa Ha €IeKTPOHHUS CIEKTHP B KOHIEH3UPAHH
cpenu. EnekrpuueH TOK B MeTald U NOJIYIPOBOAHULIN. P-n
MPEXO/I.



24.

25.

o

EnexTpoHHU eneMeHTH. BUNONSIpHY 1 IOJIEBU TPaH3UCTOPH.
Omnepannonnu ycwisatenu. OTpunaTeHa odpaTHa Bpb3Ka.
EBonronus Ha 3B€31UTE: paXKaaHe, CBOIIONMS U KpacH CTaauil Ha
3Be3qUTe. TepMOsIpeHN peaklny B 3Be3auTe. [[narpama Ha
XepummnpyHr-Prcen.
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