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DOUBNYECKUSAT (l)al(y.]'ITeT npempjiiara MaruCTbpCKu MporpamMu mo CJiiea-
HUTEC CIICHUATHOCTH .

IIpodecuonanno nanpasiaenne: 4.1 ®u3nyecKu HAYKH
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Onmuka u cnekmpocKkonusi

Teopemuuna u mamemamuyecka guzuxa

Qusuxa Ha A0pomo u eremenmaprume yacmuyu — 1
Qu3suxa Ha s0pomo u eremenmapuume yacmuyu — I1
Nuclear and particle physics -1

Nuclear and particle physics -11

Kocmuuecku uscneosanus

Tepmosiopen cunmes u naasmenu mexvonoeuu (npoexm FUSENET)
Fusion Science and Technology ~ (FUSENET project)
Tevpoomennu HaHomMexXHOIOUU
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* MenunuHcka GpU3nKa
» Meouyuncka gusuxa

¢ Acrtpodusnka, METEOPOIOrHs U TeoU3nKa

»  Acmponomus u acmpoguszuka

»  Acmponomusi u NONYIAPUIAYUSL HA ACIMPOHOMUSING
» [Teogpuzuxa

» Memeoponozcus

« UmxenepHa Qusnka
» Ksanmoesa enexmponuxa u 1a3epHa mexHuka



» Mukpoenexmponuka u UHOOPMAYUOHHU MEXHOL02UU

»  AeporxocmMuuecko UHNHCEHEPCMBO U KOMYHUKAYUU

» Aerospace engineering and communications (in 2 modules)
» Besoicuunu mpesicu u yempoticmea

»  Wireless Networks and Devices

« Slnpena TexHUWKa U SIpeHA SHEPreTUKA

» Hopena enepeemuxa u mexnonocuu — I
» Hopena enepeemuxa u mexronocuu — I1
» AHopena enepeemuxa u mexnonocuu — IV

+» ®dusnka U MaTeMaTHKa
» Memoodonozus na 0OyueHuemo no QuU3UKa u ACMpPOHOMUSL

» OnrroMeTpust
» Onmomempus — 1
» Onmomempus — 11
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» KoMyHHKamu 1 Gpru3ndHa eNEeKTPOHHUKA
»  KomyHnuxayuu u usuyna eiekmpoHuxka
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IIpodecnonanno Hanpasienue: 5.3 KoMyHMKaUMOHHA M KOM-
NITHhPHA TEXHUKA

» KomyHuKalMOHHA U KOMITIOThPHA TEXHHUKA
» KoMyHukayuonHa u KOMRIOmvpHa MexHuKa
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CIHEHUAJTHOCT ®U3UKA
M Marucrbpeka nporpaMa: ONTHKA H CHEKTPOCKONHUS

Cpoxk Ha obyuenue: 3 ceMecTbpa
Dopma Ha obyuenue: peroBHa

Pvrosooumen: npod. ndu Acen ITamos
men.: 8161 286
e-mail: pashov(@phys.uni-sofia.bg

Marwucrspckara mporpama OITHKa ¥ CHIEKTPOCKOIHS MMa CTISIHATN3UpaHa
Haco4eHOCT. TS HaIrpakia MOMy9IeHUTE B OaKaTaBbpCcKaTa CTEIeH 3HAHWSI C TIeIT
MOJITOTOBKA HA CICIUAIIMCTA B CIICIHUTE OONACTH: (DH3HMKA HA aTOMUTE M MOJIe-
KyImTe; (r3rKa Ha IDIa3MaTa; ONTHYHM M3MEPBAHUS W ONTHYHH TEXHOIOTHW,
ONTHYHA CIIEKTPOCKOIHSI M CIICKTPaJICH aHAJIM3; OPraHNIHA ONTOCIICKTPOHHKA.

OOy4eHHEeTO € C MPOABIDKUTEIHOCT TPU CEMECTbpa U MporpaMara 3a-
MOYBA OT 3UMHUS CEMECTBP.

B maructepckata mporpama ONTHKAa U CHEKTPOCKOIUS MOTAT Ja Ce
o0ydJaBar CTyJCHTH, KOUTO IIPUTEIKABAT:

e 00pa3oBaTeIHO-KBANIN(UKANNOHHA CTEIEH ,,0aKanaBbp’ mo ¢u-

3WKa;

e 00pa3oBaTeNHO-KBaNH(DUKAIIIOHHA CTEIEeH ,,0aKalaBbp’ HIH ,,Ma-
THCTBP" 1O MPUPOTHH I HHXECHEPHH CHCIUATHOCTH;

e 00pa3oBaTeNHO-KBaIH(DUKAIIOHHA CTEIEH ,,0aKamaBbp’ HIH ,,Ma-
THCTBP™ C YYUTENICKa IMPaBOCIIOCOOHOCT MO (pH3HMKA, MaTeMaThKa,
XMMUS ¥ OUOJIOT L.

IIupoKHAT COEKTHP OT MPEMJIOKECHN H30UpaeMH KYpPCOBE OCHTYpsIBA

HA MaruCTPUTE CONH[A MOATOTOBKA B JKEIAHUTE OT TAX 00JAcTH Ha 00y-
geHue. Yact oT TIX UMaT NpequMHO GpyHIaMeHTaleH Xapakrep ((hu3nka Ha
aTOMHUTE W MOJEKyNIuTe, (r3KMKa Ha IUla3MaTa) W JaBaT BB3MOKHOCT Ha
CTYACHTHTE 33 PealH3alisl y HAC U B UyKOMHA B HayYHOH3IIEIOBATEICKU
LEHTPOBE ¥ BUCIIH YYeOHU 3aBeleHUS. JIpyru UMaT MPEeIUMHO IIPHIIOKEH



xapakrep (ONTUYHU U3MEPBAHUA M ONTUYHU TEXHOJIIOTUH, ONTUYHA CIEKT-
POCKONHUS U CIIEKTPaJieH aHallu3, OpPraHuYHA ONTOEJEKTPOHHUKA) U MO3BO-
nsBaT paboTa KaTo eKCHEePTH U CHCIHAINCTH B ONTHYHHU U MAaIIMHOCTPOH-
TENTHU (PUPMHU, B METPOIIOTHYHH, EKOJIOTUYHHU, apXCOIOTHIHH, MEITUIIHHC-
KA ¥ OWOJOTMYHU WHCTUTYTH, XUTHCHHO--CIHUCMUOJIOTHYHN U BETEPU-
HapHO-CaHUTAPHU KOHTPOJIHU OpraHU3alMH, XUMUYECKaTa POMHUILLIEHOCT
U JpYTH.

MarucTtbpckaTa IporpamMa € Hepa3puBHO CBbp3aHa ¢ HaAYYHOM3CIIe-
nmoBatencka pabora. Ha cTymeHTHTE OT Ta3um MarucTbpcKa Imporpama ce
npeniara paboTa B €KUM IO HAYYHU IMPOCKTH Ha Kateaparta. ToBa mo3-
BOJISIBA €CTECTBEHO IIPEMUHABAHE B JOKTOPCKATA CTEIICH HA O0YUCHHE.

[Ipuemar ce cTyJeHTH 3a CyOCHANpPaHO OOyYCHHE U B IUIATeHA (opMa.
KangunarcrBammre 3a Mecta, CyOCHAMpPaHU OT AbpXKaBara, [ojarat Impu-
eMeH m3muT 1o (usuka. KanmupaTcreamuTe 3a wiaTeHa gopma Ha 00y-
YeHUE ce KIacupatr 0e3 M3IIUT, IO CPEIHHS YCIeX OT TUILIOMATa 3a BHCIIE
obpazoBanue (ycnexbT TpsiOBa a ObJie HE MMO-HUCHK OT T00BD).

V Marucrbpeka nporpama: TeopeTHuHa 1 MaTeMaTHUecKa (pU3MKA

Cpoxk Ha obyuenue: 3 cemecTbpa
Dopma na obyuenue: peIoBHA

Pvrosooumen: nou. n-p JlumMutbp MinaieHoB
mei.: 8161 662
e-mail: dimitar.mladenov@phys.uni-sofia.bg

MaFI/ICTBpCKaTa nmporpamMa mMMa 3a 3ajjada Ja INOATOTBU CIICHHUAIUCTH,
YHATO ITOITy4YCHaA HpO(I)eCI/IOHa.]'IHa KBaJ'II/I(i)I/IKaLII/If{ Ja UM JaJ€ Bb3MOXHOCT
3a pfajimM3alusa U pa60Ta KaTo HIpernoaaBaTCiii B YHUBCPCUTCTU U KaTO
Hay4YHH pa60THI/ILII/I B HAYYHOM3CJICHAOBATCICKM HWHCTHUTYTHU. 3HaHUATA H
yYME€HUATA, HpI/I,E[OGI/ITI/I B PaMKHUTC Ha MaruCTbpCKarta mnmporpama, rmo3BojisiBaT
Ha 3aBbPHINIINTE a CTYACHTHU ycrnemHo Ja ce BKIIFO4YAT B
HAay4YHOHM3CJICAOBATCICKHA MMpoHec 1 1aa pa6OT5[T o 3aJa4 U IPOCKTH B
Haﬁ-C’BBpeMeHHHTe obgacTd Ha  KBaHTOBaTa TCOpUA Ha  IOJIETO,



IpaBUTALUATA, KOCMOJIOTHITA, aTOMHATa (pU3nKa, (PU3MKATA HA YACTUIHTE,
KOHJIEH3UpaHaTa MaTepusi, KBAHTOBaTa ONTHUKA M JIPyrd IEPCIEKTUBHU
00JIacTH Ha MOJIEpHATA TEOpPETHYHA M MaTeMaTuiecka (usuka. OT ocobeHo
3HAUYeHHE € HAIMYMETO Ha HACKOpO HM3rpajieHara MOIIHA H3YHUCIUTETHA
cucreMa (KITbCTEp) Ha TepUTOpHITa Ha KaTeapa TeopeTnyna Qusmka.

B mporpamara me ce oOydaBaT IMIla, KOUTO HMaT 00pa3oBaTen-
HO-KBaJM()UKAIIMOHHA CTEICH ,,0aKaJaBbp™ MO CHENUATHOCTUTE OT IPO-
(ecnoHaHO HarpaBieHHE ,,OU3HMYECKH HAYKU U IPYTU CPOTHH HAIpaB-
nenus. [lpueMat ce KaHIUIATH 32 CyOCHAMpaHO OOyYCHHWE W B ILIaTEHA
¢dopma. KanaunarcTBammre 3a MecTa, CyOCHIUpaHH OT TbpKaBaTa, Imoja-
raT MpreMeH u3mmT o ¢usuka. Kanmunarcreamure 3a miateHa Gopma Ha
o0ydeHue ce Kimacupar 0e3 H3IHUT, IO CPeNHUS yCIeX OT AUILIoMaTa 3a
BHCIIe oOpa3oBaHHe (yCIeXbT TpsOBa Ja OBJE HE MO-HUCHK OT IOOBD).
[Iporpamara 3amouBa mpe3 3MMHHUS CEMECTBP.

OOydJeHHeTO ce OpraHu3ipa B TPU CEMECTHpa IO yTBBpACHA ydcOHa
nporpama B obem 1200 waca (113 xpemuTa) M 3aBBpIIBAa CHC 3aIlIATA HA
nmurtoMHa padora (21 kpenura). [lonroroBkaTta Ha JUIUIOMHATA padora ce
OCBIIECTBSABA YCIOPEIHO C ayAUTOPHOTO 00y4EHHE TIpe3 TPETHS CEMECTBP.
OO0t Opoit 30HpaeMu AUCIUILIMHY € 22, KaTO MHHIUMAJHUAT Opoi Ha
n3bupaeMute KypcoBe ¢ 14 — 3a mepBu cemecThp 6 Kypca (300 waca, 30
KpenuTa), 3a BTopu cemecTbp 6 kypca (300 uaca, 30 xpeaura), 3a TpeTH
cemecTbp 2 Kypca (120 vaca, 9 kpeaura).

OcobeHocT Ha afieHaTa MaruCThPCKa IMporpama €, ue HsaMa 3aIbJDKH-
TEITHU KypCOBe, a BCHUKH ca m30upaemu. CTy[IEeHTUTE MMAT MPaBO CIE
ChbIjlacyBaHE C PBKOBOJMTENS HAa MarucTbpcKaTa IporpaMa Ja 3aMeHsT
IIBa OT N30HpaeMUTE KypCOBE C KypC OT Jpyra MSHCTBUTEIHO MPOBEKAIIA
ce MarucThpcKa ImporpaMa BbB Ou3ndeckus (aKyInTer.

OOy4eHHEeTO ce OCBHIIECTBSIBA OCHOBHO OT €KHI OT MPEIOIaBaTeIH OT
katenpa Teopernmuna ¢usmuka Ha Ou3mdeckus (QakylnTeT, OT MpernoaaBa-
Tenu ot npyru dakynreru (Dakynrer mo MmaTeMaTHKa U HH)OPMATHKA), a
CHILIO Taka M OT HAy4YHU CHTPYAHULM OT MHCTUTYTUTE Ha bbiarapckarta
aKazeMus Ha HAyKUTE.



M Marucrbpeka nporpama:  ®uU3HKA HA SIPOTO
U eJIeMEeHTApHHMTe YacThuiu — I

Cpoxk Ha obyuenue: 3 cemecTbpa
Dopma na obyuenue: pernoBHa

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

Maructbpckara mporpama Ousmka Ha SAPOTO U EIEMCHTAPHUTE Yac-
TauM — | e mpeaHasHaueHa 3a CIEUUATUCTH ¢ OakalaBbpcKa CTENEH IO
¢u3nKa ¥ MpuIOOUTH MTO3HAHUS B 00JIACTTa HA sApeHaTa (U3UKA U (PU3H-
KaTa Ha EIEMCHTapHUTE YacTHIHN (ChIIACHO MpPEICTaBEHA aKaJIeMHYHA
cnpaBka). T vMa 3a [en MOATOTOBKaTa Ha BHCOKOKBATH(UIMPAaHU CIie-
[UAIICTH B 00JIacTTa Ha sApeHaTa (QU3nKa, (GU3MKATa HAa CIEMCHTapHUTE
YACTHIIM U pagralioHHaTa (PH3HKA.

Kangunature TpsOBa ma mMmar OakamaBbpcKa CTENECH MO (pu3MKa H
crienpanu3anys B obnacTra Ha sapeHata ¢us3uka U Qu3mkara Ha ene-
MeHTapHHTE JacTuIy. Te TpsOBa a ca mMpOCITyIIaid B paMKUTE Ha Oaka-
JMaBbpPCKaTa IporpaMa 1o (Gpu3muka crennain3upalin KypcoBe B odIacTra
Ha siapeHaTa pu3nka U QU3MKaTa HA €ICMEHTAPHUTE YACTHIU B PAMKHUTE
Ha He mo-manko oT 180 waca (mm 15 ECTS kpeaura). Morar na 6b1at
npueMaHu U OakanaBp 1o (U3HKAa M WHXKCHEpHa (pH3HMKa, KOUTO HE ca
CIIYIIANH WK Cca CIYIIAN B TO-MaBK 00eM CIICIHaTH3UPAIIN KYpPCOBE.
Te MOMBIHUTENHO e TPsOBa Ja MPOCITYIIAT CHOTBETHHUTE CIICIIUAINA3U-
paiy KypcoBe, peajarany B 0akarapbpcKaTa mporpama mo (Qpusuka.

Br3MoxkHa peanmuzanys Ha 3aBBbPIIMIIATE MArUCTPU: B HAYYHU HHCTH-
TYTH W J1a00paToOpHH, W3BBPIIBAIIM (YHIAMEHTAIHNA HU3CIEIBAHUSI B 00-
JmacTTa Ha ()U3MKaTa Ha aTOMHOTO SIIPO U €NEMEHTApHHUTE YacTHIIN; B Ha-
VYHU W TPHIOKHU JIA0OPATOPHUH, U3MON3BALIN SAPCHOPUIMYHA METOJIH:
AEI ,,Koznomyii*, paanoXuMu9IHN 1a00paTOpUu, JTaOOPATOPHH 10 paju-
aIiOHHA 3alllUTa W JO3UMETPHUsS, PAIMOCKONIOTHs, pa3paboTka HA MEIH-
[UHCKA armapaTypa.



[Ipe3 mbpBHS M BTOpUS CEMECThP HAa MAaruCThpCKaTa MporpaMa Cry-
JICHTUTE TPsOBa Na M3CIYIIAT U IOJIOXKAT U3MUTU MO M30HUpaeMu y4eOHU
JMCITUTLTUHA (BXK. ChIBPKAHUETO HA YICOHUS TUTaH), OT KOUTO Aa HabepaT
30 kpenura Ha cemecTwp. [loHe 4 OT MUCIUILTHHUTE TPSIOBA 1A Ca M3MEXK-
Iy n30HpaeMuTe KypcoBe OT IIbpBa rpyma. EmuH oT apyrute u3bpaHu
KypcoOBE MOXKe J1a OBbJ€ OT MaruCThPCKHUTE Tporpamu: TeopeTHdHa U Ma-
TeMatnuHa (usuka, SnpeHa eHepreTrka M TEXHOJIOTMH WU MemunmHCKa
¢uzuka. OOmuAT Opoil M30paHU KypcoBE 3a JBaTa CEMECThPa HE MOXKE Ja
e mo-manko ot 10. TpeTuar cemecTbp Ha IMporpaMaTa € IMOCBETEeH Ha H3C-
JemoBaTencka paboTa mon prKOBOACTBOTO Ha MPENOAABATEN, MO OTOBKA-
Ta Ha TUIUIOMHA pa0boTa M ydacTHe B HaydeH ceMuHap (00mo 30 kpenura).

MarucTtppckara mporpaMa 3armo4Ba Ipe3 3UMHHUS ceMecThbp (cyOcu-
IUPaHO OT IbprKaBaTta oOydueHUe W OOydeHHe cpelry 3aruiamane). [Ipu-
eMBT Ha CTYACHTH 32 CyOCHIIpaHO O0yJeHHUE CTaBa C MPUEeMEH H3IHUT M0
¢usnka. KanmuaarcTBammuTe 3a miareHa ¢popma Ha 00ydeHHE CE KIIACH-
pat 6e3 M3IuT, M0 CPeIHUs yCIeX OT IUILIOMAaTa 3a BUCIIEC 00pa3oBaHHe
(ycmexbT TpsaOBa j1a ObJe HE TO-HUCHK OT AOOBD).

M Marucrbpeka nporpama:  ®u3HMKa HA SIPOTO
U eJleMeHTapHuTe yacTuuu — I1

Cpoxk Ha obyueHue: 5 ceMecTbpa
Dopma na obyuenue: peIoBHA

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

MarucrbpckaTta nporpama @OusmMka Ha SAPOTO U €JIeMEHTapHUTE yac-
i — Il e mpenHa3HaYeHa 3a CIEIUANUCTU ¢ 0aKalaBbpcKa CTEMEH IO
CpomHM Ha (pU3MKATa MPUPOIOHAYIHU M WHXKEHEPHH CHEHUATHOCTU. Ts
¥Ma 3a IeJ MOArOTOBKaTa Ha BHCOKOKBATH(UIMPAHU CICIHAIHCTH B 00-
JacTTa Ha sapeHara Qu3WKa, (QHU3WKaTa HA EJIEMEHTAPHUTE YACTHIN U
pamuanuoHHaTa (pU3MKa.



Kangunmatute TpsOBa na mMmaT OakalaBbpCKa CTENEH IO CPOJHH Ha
(u3MKaTa MPUPOIOHAYYHU WIIA MHXKCHEPHU CIIEIHATHOCTH M IPOCITYIIIaHN
muaEMyM 600 waca (60 kpemuta) GakamaBbPCKU KYpCOBE IO (DH3MUSCKH
JTUCIUTLTAHH.

Bp3MmokHa peanu3zanus Ha 3aBbPIIUIMTE MAaruCTpU: B HaAyYHU HHCTH-
TYTH W JTa00paTOpHH, W3BBPIIBAIM (YHIAMEHTAIHNA HU3CICIBAHUI B 00-
JacTTa Ha (PU3MKATa Ha aTOMHOTO SIPO U €JICMEHTAPHUTE YaCTHIIN; B
HAYYHH ¥ TIPHIIOKHU JTA00PATOPHH, U3MOI3BAIIM SIAPEHO(DU3NTHI METOIN:
AEI ,,Koznonyii*, paanoXuMU9IHN 1a00paTOpUH, TaOOPATOPHH 10 paju-
allMOHHA 3allUTa W JTO3UMETPHUA, PAJIUOEKOJIOTHS, pa3padoTKa Ha MeIu-
LIMHCKA araparypa.

Yuebnu oucyunnunu: B 3aBHCIMOCT OT TOJIOTOBKATa MM MO (PH3HKA,
OoTpa3eHa B JUIUIOMaTa U aKaJeMUYHaTa CIpaBKa, CTYJEHTHUTE MPOCTYII-
BaT Hal-Hampea KypcoBe OT OakajaBbpcKaTa MporpaMa 1o (U3MKa BEB
dmsnueckus GpakynTeT Mo MpereHKa Ha PHKOBOIUTENS Ha MarkuCcThpcKaTa
nporpama. Te3n KypcoBe ca He mo-Mayko ot 375 gaca (30 kpenauta) u ce
MPOCITYIIBAT MPEIy 3all0YBaHETO Ha OCHOBHUTE KypCOBE OT Iporpamara B
pamkute Ha I u Il cemecTbp. 3aIBIKUTENTHO B TSAX BJIM3aT HE MO-MAJIKO OT
180 gaca (15 kpeauTa) cienuanu3upaliy KypcoBe B 00JacTra Ha sipeHara
¢usnKka ¥ pU3NKaTa HA EIEMEHTAPHUTE YACTHUIIM, MpeAJiaraHu B Oakaia-
BBpCKaTa cTeneH Ha crnenuanHoct @usmka Ha Dusmyeckus Qaxynrer.
LenTta e 3aeqHO ¢ MPOCIYOIAHUTE KypCOBE MO (DU3UYESCKH NUCIHILIAHH,
OTpa3eHHu B 0akalaBbpcKaTa JUIUIOMA, CTyAeHTHTE na HabepaT 1350 gaca
(120 kpemuta) Mo GakamaBbPCKU (HPUIUICCKH JUCIUILIINHU.

[Ipe3 TpeTus U 4YETBBPTUSL CEMECTBP HAa MarkucTbpcKara Imporpama Cry-
NCHTUTE TPsAOBA J1a MU3CIYIIAT U MOJOKAT M3MUTU 1O U30MpaeMu ydeOHU
JIUCIUIUTAHYA B pa3Mep Ha He mo-Manko ot 300 yaca Ha cemecThp (30 kpe-
muta). [lone 4 ot n3dpaHuTe AMCHUILIHHE TPsIOBa 1a ca U3MEKITY H30Hpae-
MHTE KypCcOBE OT ITbpBa rpyma. ExuH or apyrure n30paHu KypcoBe MOXe Ia
OBJe OT MAarHCTBPCKHUTE MporpamMu TeopeTHdHa W MaTeMaTWdHa (usuka,
SlnpeHa eHepreTMKa W TEXHOJOTHH WM MemurmHcKa ¢u3uka. OOmmsT
Opoit m30paHu KypcoBe 3a JBaTa ceMecTbpa He MOXKe Ja € mo-mMajiko ot 10.
[Tetusar cemecThp Ha mporpamara € IOCBETEH Ha M3ciefoBaTesicka padora
MOJT PHKOBOJCTBOTO Ha IMpPEIoaBaTel, yJyacThe B Hay4yeH CeMHUHAp U IOI-



TOTOBKATa Ha JuIuioMHa padota (06mmo 30 kpemauta).

[Ipuemar ce kaHaUIATH 32 CYOCUANPAHO OT JbpKaBaTa OOYUCHHE H B
wiatena ¢popMma. [IpreMbT Ha CTYAEHTH 33 CYOCHINpPAaHO 00yUIECHHUE CTaBa C
mpueMeH W3MmIT 1o ¢u3nka. KanmumarcTBammre 3a IuiaTeHa ¢opMa Ha
o0ydeHue ce KIIACHpaT IO CPEeTHMs YCIeX OT JWILIOMATa 3a BHCIIE 00pa-
3oBaHue (yCIeXbT TpsOBa na ObJe He MO-HUCHK OT noObp). [Iporpamara
3aIo4Ba Mpe3 3UMHHS CEMECTBP.

M Master programme: Nuclear and particle physics -I

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.

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

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

The working language is English.


mailto:litov@phys.uni-sofia.bg

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

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

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

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

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 Our 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)

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

e USA: Fermi National Accelerator Laboratory (Fermilab);
University 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

e [taly, The Netherlands, France, 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
development and modernization of our Nuclear Electronics
Laboratory.

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

M Master programme: Nuclear and particle physics - 11

Duration: 5 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 Master of Science program in Nuclear and Particle Physics — IT
is foreseen for specialists with Bachelor degree in physics and knowledge
in nuclear and particle physics (according to the academical record). The
aim of the program is to prepare highly qualified specialists in the field of
nuclear, particle and radiation physics.

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


mailto:litov@phys.uni-sofia.bg

and the attended physical courses from the Bachelor program at the Faculty
of physics.

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

The working language is English.

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

The highest quality of education is ensured by a multimedia center and
two libraries as well as several laboratories: Particle Physics Laboratory,
GRID Technology and Particle Physics Laboratory, Experimental Nuclear
Physics Laboratory, Nuclear Electronics Laboratory, Laboratory for
Computer Simulations of Physical Processes, Dosimetry and Radiation

Protection  Laboratory, Educational Biophysical Laboratory,
Biomembranes, Biosensors and Biophysics of the Biomembranes
Laboratory.

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

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



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 Our 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);
University 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

e [taly, The Netherlands, France, 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
development and modernization of our Nuclear Electronics
Laboratory.

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

M Marucrbpeka nporpama: KocMudeckn usciieBanus

Cpok Ha obyuenue: 3 ceMecTbpa/S ceMecTbpa
@Dopma na obyueHue: penoBHA
Pvrosooumen: npod. nbu Tomop MurmoHor



mexn.: 8161 653, 0886 331 693
e-mail: tmishonov(@phys.uni-sofia.bg

[Iporpamara Kocmudecku u3ciieqBaHusl UMa CllelUaIn3upall Xapak-
tep. Ts naBa 3aaba004eHH 3HAHUS U MPAKTUUYECKU YMEHHUs, KOUTO 00X-
BalaT OCHOBHHTE HAIpaBJICHUs Ha ChBpeMeHHaTa ¢usmka Ha Kocmoca.
[Iporpamara maBa Hy)XHATa MOATOTOBKA Ha 3aBBPIIMINTE MaruCTpaTy-
pata na paboTAT KaTo Hay4HM PaOOTHHLM B HAYYHOHU3CIIEIOBATEIICKH
WHCTUTYTH W (UPMU, U3NBIHIBAIIM HAYYHU 3a]a9d — HaIpuMep B 00-
JaCTTa Ha JWMCTAHLUUOHHUTE M3CIICJBAaHUA, CATEIUTHUTE KOMYHUKALUH,
oTOpaHaTa W Jp. 3HAYHUTENHA YacT OT IHOJrOTOBKAaTa UM € HACOYCHA KbM
npobiieMHTe, CBBp3aHM ¢ HM3y4yaBaHeTo Ha KocMmoca M OKOJIO3EMHOTO
MPOCTPAHCTBO, (PU3MKATa Ha IJla3MaTa, (U3MKaTa Ha BUCOKHTE €HEPruH,
KaKTO ¥ KbM paboTa ¢ KOMITIOTPH U 00paboTKa Ha 0a3u NaHHU, U3ITBIHSI-
BaHU OT pas3iIWYHU (GUPMU U WHCTUTYTH. BCHYKH 3aBBPIIAIM UMAT HE-
obxouMaTa OCHOBA Jia C€ Haco4yaT U KbM IperojaBaTeicka IeHHOCT BbB
BucM yuuiauiia. CrnenuaiucTuTe M0 KOCMUYECKH H3CJIEeIBAaHUS U acT-
podusuka umar go0Opa peanuzauus U B 4ykOuna. [Ipeacrosimoro npu-
chenuHsBaHe Ha bbiarapus kbMm EBpomeiickaTa KocMHYecKa areHLus
(ESA) mie oTBOpM HOBM MEPCHEKTUBH MpeJ MarucTpuTe, 3aBbPILUIIH
Ta3u nporpama:

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

OO0yueHueTo 3a 00pa3oBaTeNHO-KBaTH(UKAMOHHATA CTEIICH ,,MarUCThP
1o (u3MKa — KOCMUYECKH M3CIEIBAHUSA U TEXHOJOTUU € C MPOIbIDKUTEN-
HOCT TpuU ceMecTbpa. Ts npenBurkaa ycBosiBaHETO Ha okoio 900 uaca aynu-
TOpHA 3a€TOCT, KOSITO TpsiOBa na Hocu MuUHUMYM 90 kpenuTa B TpuTe ce-
MECTbpa, KaTO MUHHMAJHUAT Opoil KpeauTd 3a emuH cemecTsp ¢ 30. 3a-
IBIDKUTETHATE AMCLUILUIMHY 33 TPUTE ceMecThbpa ca 8 ¢ 001 xopapuym 510
yaca. Te Hocar obmo 50 kpenuta. M30upaeMure AUCHUIIIMHY €2 MUHUMYM
6 ¢ obm xopapuym muHEMYM 190 yaca u HocsaT moHe 25 kpeauta. [pe3
TPETHsl CEMECTbP € MPEIBUJACHO pPa3paboTBaHEe HA JUILUIOMHA paboTa C Xo-



papuyM ot 200 yaca, KoATO HOCH 15 KpeauTa.

[o mporpamara mMorart nia ce o0y4yaBar JuIa, KOUTo:

a) mMaT 00pa30BaTEIHO-KBAIA(HUKAMOHHATA CTEIeH ,,0aKalaBbp’
WU ,,MarucThp™ mo crenuanHoctute Ousnka, Muxenepna ¢usuka, Acrt-
podusmka, MeTeoposiorus u reopusuka, uim

0) uMaT 00pa3oBaTEIHO-KBANH(PUKAIIMOHHA CTEIEH ,,0aKaIaBbp" WIN
»Maructep or Texumdyeckus yauepcuter win COPUICKUS YHHBEPCUTET
,,CB. Kmument Oxpucku’, uiam

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

3a ciryyante B TOYKH 0) U B) UIMa 5-ceMeCTpUalICH IUIaH 32 00ydeHHe.

[Iporpamara 3amouBa npe3 3UMHHUS ceMecThp. [lpueM 1ie uma 3a KaHau-
JIaTU TI0 IbprKaBHA MOPbUKa, KAKTO W 332 KaHIUJATH, KOUTO 1Ie ce o0yuyaBar
cpelty 3arutamiade. [IpueMbT 3a KaHIUIATH 110 IbpyKaBHA MMOpPbYKa CTaBa C
nprieMeH u3nut no ¢usnka. KanamaarcTBammure 3a miateHa gopma Ha 00y-
YeHHe ce IpreMar Mo CpeJHus ycrex OT JUIJioMara 3a BHcIIe 00pa3oBaHUeE.
Ceriacuo un. 21, an (3) or 3akoHa 3a BUCIIETO 00pa30BaHUE 3a IUIATEHATa
¢dopma Ha 00yueHre MoraT J1a KaHJUJaTCTBAT JIMLA, 3aBbPIIMIA BUCIIETO CH
00pa3oBaHue C YCIIEX, HE TO-HUCHK OT T00BD.

M Marucrbpeka nporpama:  Tepmosiipen cunTes u
IUIA3MEeHH TEXHOJIOTHH
(mpoext FUSENET) — yacTu4yHo Ha
AHTJIMICKH €3MK

Cpox na obyyenue: 4 cemecTbpa

@Dopma Ha obyueHue: peIOBHA

Hauano: 3uMeH/neTeH ceMecThbp
Pvrosooumen: nou. n-p EBrenust benosa
mein.: 0878748837

e-mail: benova_phys@deo.uni-sofia.bg



MarucrbpckaTa nporpama TepMOSIIpEH CUHTE3 U IJIa3MEHH TEXHOJIO-
TUH € peJHa3HaueHa 3a 0aKalaBpy, 3aBbPLUINIM crienuanHocTuTe Pusnka,
Unxenepna ¢usuka, SlnpeHa TexHUKa U AapeHa eHepreThka, dOusuka u
MaTeMaTnka, Om3mka u uWHPOpMATHKA, KAKTO H  3aBBPIIMIUTE
WH)KEHEPHO-TEXHUYCCKH CIICIIMATHOCTH ¢ J0o0pa MpeaBapuTeTHa ITOAro-
ToBKa o ¢Qusmka. [Iporpamara e pa3paboTeHa B paMKHTE Ha IMPOCKTa
FUSENET (The European Fusion Education Network, FP7 N0224982),
YISITO IIeT € Ch3JaBaHe Ha OOLIOEBPOIEHiCKa MAaruCThpCKa M JOKTOPCKA
mporpama 1o TepMOSAPEH CHHTE3 ¥ TUIa3MEHHU TEXHOIOTHH U € ChoOpa3eHa
¢ pa3pabOTeHHUTE CTUMHHH OOpA30BATEIHUTE HM3MCKBAHWS 332 €BPOICHCKU
MarucTsp B Ta3u obmact. [Ipuemar ce KaHIUIATH KaKTO 32 CYOCHIUpPAHO
OT nbpkaBaTa oOydeHue (dpe3 YTBBpACHUS BbB Dm3mdeckus (hakyaTer
Ha CoQuiiCKusl YHUBEPCUTET KOHKYPCCH HM3IINT), TaKa H 32 O0YUEHHE cpe-
nry 3aruramade (0e3 W3MUT, Ype3 KIacHpaHe 10 CPeAHUS YCIeX OT AUTUIO-
MaTa 3a BHCIIE O0Opa3oBaHHE; YCIEXHT TpsaOBa Ja ObIe HE MO-HUCHK OT
IOOBP).

3a Jga ce 3ama3u eKCIEePTHHUAT OIUT, IOCTaBHIJI TepMOsSApeHarTa
nporpama Ha EBponeiickusi ¢bio3 B YEIHUTE PEAULIM Ha MEXIYHAPOIHUTE
SIPEHW M3CIENBAHUS M MHXKEHEPCTBO, KAaKTO M Ja C€ OCUTYpH
KOMITETEHTEH NepcoHal 3a m3rpaxaaHe n ekcrutoatanus Ha ITER u
DEMO, e Heo0XoauM IBATOCPOYCH IUIAH 32 YIPABICHHE HA YOBCUIKHTE
pecypcu B EBponeiickata tepmosinpena mporpama. KirouoB enemMeHT ot
TO3HW IUIAH € ChIMIAcyBaHa 0Opa3oBaTellHa CHCTEMA 110 TEPMOSIPEH CHHTE3
U TexHonoruu B 1sna EBpona. B pamkute Ha npoexta FUSENET e cb3na-
nena EBporieficka mMpexa 3a 00pa3oBaHUE IO TEPMOSIPEH CHHTE3 U TEX-
HOJIOTMM, OCHOBAaHAa Ha CUJIHUTE BPB3KUM MEXKIY M3CIEIOBATEIICKUTE U
o0ydJaBanIiuTe HHCTUTYIIMH B Ta3u obmact (o0mo 36 ot 18 cTpaHu, OT KO-
uto 22 yuuBepcutera U 14 acormanuu Epatom). CoduiickusaT yHUBEp-
CUTET € yacT oT Ta3u EBponeiicka Mpexa U ¢ mpejajaraHaTa MarucTbpcka
mporpaMa OBJITAPCKUTE CTYICHTH MONTydaBaT BB3MOXKHOCT Jja Yy4acTBaT B
EBponeiickata TepMosapeHa mporpama.

MarucrbpckaTa mporpama uma 3a Lejl Ja OCUTYpU Ha oO0y4daBaHHUTE
CTYACHTH BHCOKAa KBaIM(UKAIHA [0 TEPMOSIPEH CHHTE3, TEPMOSAPCHA



mJa3ma, mia3MeH TEXHOJIOTUU U UHXKEHEPUHT B TSCHO ChTPYAHUYECTBO C
EBpOICHCKUTE YHUBEPCUTETH W HAayYHH HWHCTUTYLUH, TIPOBEKIANN 00y-
YeHUE W W3CICIBAHUS B O0JIACTH, CBBP3aHU C TEPMOSIPCHHS CUHTE3. BHB
BpB3Ka C MOOMJTHOCTTA Ha CTYICHTHTE IO Ta3H Iporpama oOydIeHHETO ce
MPOBEX/Ia YACTUYHO HA aHTIHMHCKHU e3uK. HeoOXxomumMo e HHBO Ha Biajee-
HE Ha aHTJIMACKY e3uK B2 mim mo-Bucoko mo OOriara eBporeiicka e3u-
koBa pamka (CEFR).

3aBppUIMINTE TIporpamara Ime IOIydaT He caMo o0pa3oBarteln-
HO-KBaM(UKAIIMOHHA CTENEH ,,MarucThp™, HO W ¢ MPUAOOUAT 3HAUM-
TEJHO MO-IIUPOKH U Ha MO-BHCOKO HUBO 3HAHHUS M YMEHHS BBHB BaXXHU B
HACTOSIIHSI MOMEHT ¥ C TOJIeMHU OBJCIIN MEPCIIEeKTUBU 00IacTH KaTo (u-
3UKa Ha TepMOsIpeHaTta Ijla3Ma, MPOLECH Ha TEPMOSAPEHHs] CHHTE3 Ha
SIIPEHO HMBO, HArpsBaHE Ha IUIa3Mara 4pe3 eNeKTPOMArHUTHU BBIHHU U
MOTOIM OT YACTHUIU, B3aMMOJCHUCTBHE Ha IUIa3MaTa ChC CTEHHTE, (pr3HKa
Ha MarepuajuTte, AJpeHH TEXHOJNOIMH, MarHUTHA XHUIPOJMHAMHKA, Pa3-
JIUYHUA BUJOBE TUArHOCTHKA Ha BHUCOKO- U HUCKOTEMIIEpaTypHa Ijla3Mma,
IU3aiiH 1 pa3pa0OTBaHE Ha CHBPEMECHHU TEXHOJOTHYHU MPWIOKCHUS HA
minazmata. CTyZeHTUTE 1€ ca B ChCTOSHHE Aa pa3paboTBaT M INpHIarat
MaTeMaTUYeCKH MOJIENIM U METOJIH 3a OIMCAHME Ha IJa3MaTa, KakTo U Ja
M30HMpaT HAH-MTOJXOIIIUTE OT CHIIECCTBYBAIIUTE YUCICHA CUMYJIAIIMOHHU
MaKeTH, J1a TY aJlaliTUpaT U IpuiaraT KbM U3y4yaBaHUTE CUCTEMHU.

[Iporpamata e ¢ IPOABIKUTENTHOCT 4 ceMecTbpa U 001 Opoil KpeauTu
120, mo 30 BBB BceKu cemecTbp. B mporpamara ce mpeaBHKAAT KaKTO
3aJbJDKATETHN 0a3UCHH KypCOBE M MPAKTUKYMH, TaKa M U30HpaeMu Kyp-
COBE, pa3lelieHd B HSAKOJIKO TPYIU: YUCIEHU METONU U INPOrpaMupaHe;
KypcoBe C TEOpPEeTHYHAa HACOYEHOCT; KypCOBE C EKCIIEPUMEHTa-
HO-TIPIIIOXKHA HacodeHocT. OCHOBHATa 4YacT OT HM30OpPHHUTE KypcOBE B
TPETH U YETBBPTU CEMECThP CE€ YeTaT OT YYXAECTPaHHU JIEKTOPH HIIH
00y4eHHETO ce MPOBEXJa B UYXKIECTPAaHHM YHUBEPCUTETH B PaMKUTE Ha
CTyACHTCKaTa MOOIITHOCT. B 3aBHCHMOCT OT IpeaBapUTeIHaTa MOATOTOB-
Ka Ha CTYyJEHTHUTE U CIELHUATHOCTTa UM OT OakalaBbpcKaTa CTENeH Ciel
ChbIjlacyBaHE ¢ PHKOBOAMTEINA Ha MporpaMmara T€ Morar ja IocelaBar u
n30MpaeMu KypcoBe OT APYrH 0aKaIaBbpPCKH M MAarUCTBPCKH IPOTpaMH,
npeanaranu BB Ousmaeckus hakymiTer.



[IpakTUKYMBT 10 JUArHOCTUKA Ha IJla3Ma Mpe3 MbPBUS U BTOPUS Ce-
MECTBp c€ MpoBexaa B KaTeapa ONTHKA U CIEKTPOCKOMNHUS, BKIIOYUTEITHO
Ha SIUHCTBEHOTO pabortemo B brirapus ycTpolcTBO 32 BHCOKOTEMIIEpa-
TypHA IIIa3Ma OT BHUJA ,,ITa3MeH QOKyc”. B 4eTBBpPTH ceMecThp ce Mpo-
Bekma mpexpmuiioMeH crax (150 waca) m paspa®oTBaHe Ha JUIDIOMHA
paboTta (150 vaca), kouTo HOCAT MO 15 KpemuTa Beekd. [IpenqurIOMHHST
CTaXK ce MPOBEXJa Ha JEHCTBAIUTE B MOMEHTa yCTPOMCTBa B U3CIIE0BA-
TEJICKU OPTaHU3aIlH U YHUBEPCUTETH B Ty>KOWHA.

Crynentute, otroBapsmu Ha paspaborBanute B mpoekta FUSENET
KpUTEpHUH, MPU 3aBbpILIBaHE HA IMporpamara Lie Mojay4yaT W AMILIOMA 3a
European master in Magnetic Fusion Science and Engineering.

[Iporpamata ¢ NpoaBIKUTEIHOCT 4 ceMecTbpa 3aloyBa Ipe3 3UMHUS
CEMECTBD.

MV Master programme: Fusion Science and Technology
(FUSENET project) —

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

Programme Chair: Assoc. Prof. Dr. Evgenia Benova
Tel.: (men.: 0878748837 )
E-mail: benova_phys@deo.uni-sofia.bg

The applicants for the master’s programme Fusion Science and
Technology should have a bachelor’s degree in Physics or in Engineering
Physics, 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.

The programme is developed within the FUSENET project (The Eu-
ropean Fusion Education Network, FP7 N0224982, http://fusenet.eu/),
whose aim is the establishment 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 standard 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 pos-
sible for students paying full annual 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 Pro-
gramme is needed. A key element of such a plan is a coordinated education
system in fusion science and technology across Europe.

The FUSENET project aims at the establishment of an European net-
work for education in fusion science and technology, in order to preserve,
enhance and strengthen fusion knowledge in Europe. The network is based
on the strong links between fusion institutes and higher education institutes
network for education in fusion science and technology, in order to pre-
serve, enhance and strengthen fusion knowledge in Europe. The network 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 Eu-
ropean fusion programme.

The master’s programme is aimed at better qualifications in fusion
plasma physics and engineering, strengthening the cooperation and integra-
tion with higher education communities providing master’s and PhD studies
in subjects related to fusion science and engineering, strengthening connec-
tions 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 parti-
cles, 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 sim-
ulation 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
Spectroscopy Department. It is based on the available equipment and de-
vices, 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 defence (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 fulfil the criteria required for “European Mas-
ter of Magnetic Fusion Science and Engineering”.

M Marucrbpeka nporpama: TBbPI0TeTHH HAHOTEXHOJOTHH
Cpoxk Ha obyuenue: 3 cemecTbpa

Dopma na obyuenue: penoBHA

Pvrosooumen: nou. nu LiBeran Benmunos



men.: 8161 727
e-mail: tvel@phys.uni-sofia.bg

[IporpamaTa ¢ mpeaHa3HAYEHA 33 KaHIUAATH, 3aBBPIIWIH OaKaIaBbp-
CKa CTENCH B €IHO OT CICTHHUTE MPO(EeCHOHATHN HalpaBicHUs: (U3UKa,
XUMUs1, OHMOJIOTUS M WHXKEHEepHU Hayku. llenta Ha mporpamara e na nazae
Ha CTYJEHTUTE 3HAHUSA U YMEHHUS B €AHa Obp30pa3BHUBAIla C€ WHTEPAUC-
[UILTHHAPHA 00JIACT HAa BHPXOBU TEXHOJIOTHH C MPHIOKEHUS BbB (DH3UKA-
Ta, XUMUITA, OWONOTHUATA, MATECPUAIIO3HAHHETO, 3EIICHUTE TEXHOJIOTHUH,
OonoMenuiuHarta, nHGopMaTukaTa U Apyru. [Iporpamara e HacodeHa oc-
HOBHO KBbM JM3aliH, CHHTE3, W3CIICJIBAHE M 00pa0OTKa Ha MAaTepHald U
CTPYKTYpH C TUIIMYHH pa3Mepu okoiio U nmoj 100 HM 3a u3ciiegoBaTeNcKu,
WHXEHEPHU U MPUIOKHU LI, KaTO TS BKJIIOYBA U U3YYaBaHETO Ha eJleK-
TPUYHUTE, EIEKTPOMEXaHUYHN, MATHUTHU U ONTUYHU YCTPOICTBA, KOUTO
C€ M3MOJ3BaT B TE3U NPUIOKEHUS. PaznuuHuTe 3HaHUS, C KOUTO CTYAEH-
TUTE UJIBAT B porpamaTa He Ce pasriIexaaT KaTo HeJI0CTaThK, a, HApOTUB
— KaTo MPEIUMCTBO, KOSTO MO3BOJISIBA B3aMEH OOMEH HA 3HAHUS U UJIEH.
C nomMolira Ha HACOYEHH KypCOBE CTYAECHTUTE ¢ OaKanaBbpcKa CTENeH OT
pa3nuuHuTe NpOodEeCHOHATHM HANpPaBJIEHUs IMOMy4yaBaT HEOOXOAMMMTE
OCHOBHM 32 YCIIEIIHOTO 3aBbpIlIBaHe Ha mporpamata. lIpemomaBarenute
ChILO ca ¢ KBaMH(UKALKA B Pa3IMYHU OOJIACTH HAa 3HAHUETO — (PU3MIIH,
XUMHLM, UHXXEHEPH, KOETO OlIe BEAHBXK IMOAYEpTaBa MYJITHIUCLIMILIN-
HapHUS XapaKTep Ha MporpaMara.

OO0yuenreTo 00XBalla KypcoBe Ha pa3IMYHO HHBO M C pa3iIHyYHA Ha-
coueHocT. [Ipe3 mbpBHs CeMECThp CTYICHTHTE B3UMAT KypcoBe, B 00aac-
TH, B KOUTO HE ca JOCTaThbYHO MOATrOTBEHU, KAKTO U HAKOM OCHOBHH Kyp-
cose. [Ipe3 cienBammure ceMecTpu npeodiiagaBaT U30UpaeMuTe KypcoBe.

3aAbDKUTETHUTE KypcoBe oOxBamiat: (pr3uka Ha MOIYMPOBOIHULIUTE
Y OCHOBHHUTE MOJYNPOBOAHUKOBHA HAHOCTPYKTYPU — KBAaHTOBH SIMU, KBaH-
TOBM JKMYKHU, CBBPXPEIIETKH; OCHOBU HA MarHeTu3Ma M MarHUTHH HaHO-
MaTepUaH C IPUIOKECHUS B CCH30pUTe, OMoMeauInHaTa, HHpopMaTukaTa



W Jp.; TeOpus, NPWIOKEHUA U MOJy4YaBaHE HA AMCIEPCHU CHCTEMH ChC
CHUCTEMaTUYHO DPAa3riekAaHe Ha MEKIYMOJIEKYJIHH W MEXKIy4yaCTHUYKOBH
B3aMMOJICHCTBHS; OCHOBH Ha B3aMMOJICHCTBUETO HAa YCKOPEHU YacCTHULU C
TBBPIM TeJa U MPUIIOKEHHETO UM 3a IOoJy4yaBaHe Ha JABYMEPHH U TpPHU-
MEpPHH MHUKPO M HAHOCTPYKTYpH; XMUMHUYHA METOAM 3a MOJy4yaBaHEe Ha
HaHOYACTULM U MOAU(HULIMPaHE HAa TOBBPXHOCTUTE UM; CHEIMATHH [JIaBU
0T MareMaTHKaTa, €KCIIEpUMEHTAJIHd METOAM 3a M3CJE[BaHE Ha HAaHOO-
OCKTH ¥ HAHOCTPYKTYPH; MOJEIUpPaHE HA MUKPOCICKTPOMEXaHUYHH CHUC-
temu (MEMC), nony4aBane u u3cieqBaHe Ha XUOPHIHN MaTSPHAIH.

CtymeHTHTE MOraT J1a U30MpaT U3MEXIy MIUPOK HAOOP OT U30bHpaeMu
KypcoBe: KBaHTOBa MEXaHHWKa KaTO TEOPETHUYHA OCHOBAa HA HAHOTEXHOJO-
TUUTE, JIa3MOHHMKA, M3CJe/lBalla B3aMMOJEHCTBHETO HAa CBETJIMHATa C
METaJld U METal-JUeJeKTPUUYHU HAHO- U MUKPOCTPYKTYPH; KOJIOUIHA XU-
MU U XUMHS Ha IOBBPXHOCTTA; ONTUYHHU, aKyCTUYHU U MOTYINPOBOIHU-
KOBU CEH30pHU, IJIaHAPHU TEXHOJIIOTMU B MHUKPOENEKTPOHUKATa, MOJIENIU-
paHe Ha aTOMH, MOJIEKYJIM U KJIACTEPH U Jp.

[To BpeMe Ha cieABaHETO CTyJEHTHUTE Ie ce 00y4aBaT U paboTAT Ha
yHUKanHa 3a bbirapus anaparypa. IIporpamara 3aBbpiiBa ¢ JUIUIOMHA
paboTa, KOSATO MO CHIIECTBO IPEACTABISABA MIPOCKT C HAyYHA WIN MIPAKTHU-
YyecKa HaCOYEHOCT.

B marucTtepckara mporpama ce mpueMaT KaHIUIaTH 3a CyOCHAMpPaHO
oOyduenre U B miaTeHa gopma. KanmunatcrammTe 3a Mecta, CyOCHIMpaHu
OT Jbp)KaBaTa, IoOJaraT MnpueMeH M3MUT 1mo (¢u3nKa BbB PuU3MYECKUA
¢axynrer wim mo xumus BB Dakynrera mo xumus U papmanus (3a nenta
crenBa na ce uH(pOpMHpaTe B CHOTBETHHUTE (AKyNTETH 32 JaTHUTE Ha
msnuture). KanamnarcrBamure 3a miateHa popMa Ha OOyYeHHUE Ce KIIacu-
par 0e3 W3MNHT, IO CPeAHHs YCIeX OT AWILIOMATa 3a BUCIIE 00pa3oBaHHUE
(ycmexbT TpsibBa ma ObAe He MO-HUCHK OT A00Bp). IIporpamara 3amousa
Mpe3 3UMHHUS CEMECTBP.

3a nombiHUTENHA UH(OpMAIKS ThPCeTe PhKOBOIUTENS Ha Mporpama-
Ta WIH MoceTeTe HamiaTa HUHTEpHET CTpaHHuLA:



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

CIHEHUAJTHOCT MEJJMIIUHCKA ®U3UKA
M Marucrbpeka nporpama: Meauuuucka Gpuzuka

Cpok na obyuenue: 3/4 cemectbpa
Dopma Ha obyuenue: penoOBHA

Pvrosooumen: non. n-p Ban XbITHKOB
mein.: 8161 776
e-mail: ivanhalt@phys.uni-sofia.bg

MarucrbpckaTa nporpama MeanuuHcka pusnka cbC CPOK Ha 00y4e-
HHMe 3 ceMecTbpa € IIpeHa3HaueHa 3a CIELHAJIUCTH ChC 3aBbplleHa Oa-
KaJaBbpCKa CTETEH MO (PU3UKA, ChC CIEHUATHOCT IO MEIUIIMHCKA (PU3HKA,
CBIJIACHO MpEJCTaBeHaTa akaJeMU4Ha cripaBKka. Ts uMa 3a 1en HoAroToB-
KaTa Ha BHCOKOKBATH(HUIMPAHU CIECIUAIICTA B 00JIACTTAa HA MEIUIINHC-
Kata ¢usuka. [Ipe3 o0mo TpuTe ceMecTbpa Ha 00YIEHUETO CH, Hapeld ChC
3aJbJDKUTEITHUTE KYpPCOBE, CTYICHTUTE TPsSOBa Ja M3ydaT u30HpacMu
KypCOBE W J1a MOJIOKAT M3IMHUTUTE IO TSIX, Taka 4e Ja chdepaT HeoOXoau-
MU MUHAMYM OT KPEIUTH 32 CHOTBETHHS CEMECTHD, CHITACHO YUeOHUs
wrad. CTymeHTHTe MOraT Ja u30epar J0 ABa CHEIHATH3UPAIIH Kypca OT
yueOHuTe MmuaHoBe Ha Pusmueckus (GakynTer, IpH ChIIIACYBaHE C PHKO-
BOIUTENS HA AUIUIOMHATAa paboTa M ¢ OHOOPEHUETO OT PHKOBOTUTENS HA
MarucrbpckaTa nporpama. Ilpe3 Tperust ceMecTbp ce MOATOTBS AUILIIOM-
HaTa padota. Ta3u IEHHOCT ce CunTa U 3a yueOHa IMPAKTHKA B CHOTBETHOTO
3BEHOTO.

Maructppckara mporpama MeauiHCKa (QH31UKa ChC CPOK Ha 00yde-
HHe 4 ceMecTbpa € IpeIHa3HayeHa 3a CIEUUANIUCTH ChC 3aBbplIeHa Oa-
KaJaBbpCcKa CTENeH Mo (hu3nka, 0e3 crenuaim3anus Mo MEIUIIHCKA (PH-
3MKa, ChIVIACHO MpeACTaBeHaTa aKaJeMU4Ha cripaBka. Ts MMa 3a el Moja-
TOTOBKaTa HA BHCOKOKBATH(UIMPAHU CIIEIHAINCTH B 00JIACTTA HA MEIH-



nuHckarta ¢usuka. [Ipe3 mppBHTE 1Ba ceMecThpa Ha O0YYEHHETO CH, CTY-
JICHTUTE CE 3aIll03HABAT M C OCHOBHHTE JOMBIHUTEIHU TUCUUILIAHU, HE-
00XomUMHU 32 YCBOsIBAHE Ha MaTepuana. [Ipe3 oo uernpure ceMecThpa,
Hapel ChC 3aJBJDKUTEIHUTE KYypCcOBE, CTYICHTUTE TpsOBa Ja U3ydar W3-
OrvpaeMH KypcOBE W Jia MOJOXKAT HM3IUTHTE IO TIX, Taka 4e Ja crbepat
HEOOXOIMMUS MIHHAMYM OT KPEIHUTH 33 CHOTBETHHS CEMECTBHP, CHIIIACHO
yueOHus miaH. CTyIeHTHTe Morar Ja n30epar o ABa CIICIHATH3HPAITH
Kypca oT yueOHuTe TaHoBe Ha Dusmueckus QakynTer, MPH ChIIacyBaHe
C PBKOBOIUTENS Ha AWIIOMHATa padoTa W ¢ OMOOPEHHETO OT PHKOBOIH-
TeIlsl Ha MaruCThpcKaTa mporpama. [Ipe3 4eTBbpTHs CeMECThp Ce MOATOTBS
nmurioMHarta pabora. Tasu neHOCT ce cuuTa U 3a yueOHa MpaKTUKa B Ch-
OTBETHOTO 3BEHOTO.

JlumnoMupaHuTe MarucTpy 1Mo METUIMHCKA (DHU3HMKa MOTaT Ja ce pea-
JMU3UpAT KaTO CIECHUANICTA B MEAUIIMHCKA WHCTHTYTH, OONHUIMN U J1a0o-
paTopuH, 3ApaBHU IICHTPOBE, B METPOIOTHYHU WHCTUTYTH, WHCTHTYTHUTE
Ha BAH; B paguomoruyHu HEeHTPOBE U JT1abOpaTOPUH, paldOXHMUYHU JIa-
OopaTopuu, 1a00PaTOPHH IO PATUALNMOHHA 3alUTA U JO3UMETPHS, B XU-
THEHHO-CITUICMHUOIIOTMYHI HHCTIEKIIUH, PaJHOCKOIIOTHYHY JTa00paTOPHH U
MHCIIEKIIMHTE 10 OXpaHa Ha OKOJHATa cpela, pa3paboTKa Ha MEAUIIHCKA
amaparypa. ToBa ca CIeIManuCcTH, 3alI03HATH ChC ChBPEMEHHUTE METOJH U
TEXHOJOTUU Ha (u3uKaTta U WHOOPMATUKATA B MEIUIIMHCKUTE H3CICIBA-
HUS U KIMHAYHATA MPAaKTUKA, IPHIIATalid WHPOPMAITUOHHH TEXHOJIOTHH
npu o0paboTBaHETO HAa MeNUIMHCKaTa WH(MOpMAanus, 00padOTBaHETO U
pa3mo3HaBaHETO Ha N300PaKCHUATA B MEIUIIMHCKATA TUATHOCTHKA.

MenunuHCcKaTa GrU3MKa € MHOTO MPECTIKHA U ThpceHa mpodecus B
nenust cBiaT. C ocobeHo Obp3U TEMIIOBE HAPACTBAa THPCEHETO U peajm3a-
nusaTa Ha TakuBa cnenuanucty B CAILl, 3amagna EBpoma u apyru nkoHO-
MUYECKH pa3BUTH cTpanu. Taszu npodecus cHHTE3npa B ceOe CH 3HAHUS OT
BCHYKHU MPUPOIHU HAYKU MOPAIH H3KIIOYUTEIHATA CIOKHOCT M MHOT000-
Pa3HOCT Ha MPOLIECUTE B JKUBHUS OPraHN3bM. MHOI0 HAaIll BB3ITUTAHUIIH Ca
nokropantu u uscnenoBarenu B CAILl, Kananma, ['epmanus, Acrpus,
IBenmst 1 fp. cTpaHu MO cBeTa. Beska rognHa CTYICHTH U JOKTOPaHTH
yJacTBaT B KypcoBeTe 3a Bhcmia kBamudukanus Ha Europian School of
Medical Phisics B llBeitmapus nu ®panmus, kpIeTo ce o0ydaBar U IOIy-



yaBaT KBaJU(UKALMK [0 HA-HOBM BUCOKM (PU3MYHU TEXHOJIOTUU B Me-
JUIMHATA.

B marucrppckaTa mporpama ce mpueMar KaHAWJaTH 3a CyOCHAMpaHO
ob0ydenue u B tuiateHa gopma. KannaunatcramuTe 3a Mecra, cyocuipa-
HU OT AbpXKaBarta, IoJNaraT mpueMeH U3NHT Mo (u3uka BB Ou3ndecKus
¢bakynrer wim 1o xumus BbB Dakynrera mo xumus u dapmarms. Kanam-
TATCTBAIKTE 3a TUIaTeHa Gopma Ha o0ydeHUe ce Kiachpar 0e3 H3IHUT, Mo
CpemHUs yCIex OT JUIIOMAaTta 3a BUCIIE 00pa3oBaHUE (YCIEXBT TpIOBa Ja
OBbJe He MO-HUCHK OT No0Bp). [IporpamaTa 3amouBa Tpe3 3UMHHS ceMec-
TBD.

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

V Marucrbpeka nporpaMa: ACTPOHOMHS H ACTPOU3NKA

Cpox na obyyenue: 3 ceMecTbpa
®Dopma Ha obyuenue: penoBHA

Pwvrosooumen: non. n-p Togop Bemuen
men.: 8161 414

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

Marucrbpckara mporpaMa ACTpOHOMHS U acTpOpU3NKA UMa CIICIHAIII-
3upail xapakrep. Ts JaBa 3a1bJIOOYEHH 3HAHUS U NMPAKTHUECKH YMEHUS,
KOHTO 0OXBaIlaT OCHOBHUTE HAIPaBJICHI Ha CHBPEMEHHATA acTpodr3uka
u actpoHomus. [IporpamaTa 1aBa Bb3MOXKHOCT Ha 3aBbPIIMINTE MarucTpu
nma paboTAT KAaTo CHeNHAIuCTH (PU3KIM U acTpoH3WIK BBHB BHCIIHTE
YUMJIMILA, HAYYHO-U3CIEI0BATEeIICK UHCTUTYTH, EHTPOBE MO KOCMHUYEC-
K{ W3CIICNBAHMSI ¥ ACTPOHOMHYECKH 00cepBaTOpuu M IuaHetapuyMu. Oc-
BEH TOBA T€ MOTAT JIa CE PEATM3UPAT KaToO MPOPECHOHATHA KOMYHUKATOPH
Ha HayKaTa B MICYATHU U EIEKTPOHHU MEIUH, MYy3CHHHU U U3I0KOCHU I[ICH-
TpOBe, BUCOKOTEXHONOrmuHH Kommanuw, HIIO, oOyduTenHu LEHTpOBE.
Cpmio Taka Te OMXa MOMIM Ja 3aloYHAaT paboTa KaTo HAyYHH E€KCIEepTH,
KOHCYJITAaHTH WJIM MEHUKXbPH B AbPXKaBHU CTPYKTYPH KaTO MUHHCTEpPCT-



Ba, OOIIMHY U T.H.; KaTO KOHCYynTaHTH B paznuunu HIIO; B Ou3Heca kato
Y4acTHUIM WM PHKOBOAMTENM HAa BHCOKOTEXHONOTMYHHU MpoekTu. Cre-
LHUAIMCTU-MAaruCTpy MO aCTPOHOMUS M acTpOPU3UKa e THPCAT B UyKOH-
Ha, KbJIETO BeYe MMAaT pealn3alus 3HA4YMTeleH Opoil BB3MMTAHUIM Ha
katenpa Acrpornomus npu @usnaeckus dakynrer Ha CVY.

B mporpamaTa Morar nga ce oOy4aBar JmIia, KOUTO HMaT 0o0pa3o-
BaTeTHO-KBATH(UKAIIMOHHA CTENEeH ,,0aKalaBbp” I ,,MarHCThP™ IO
HAKOSL OT CIIEUAJHOCTUTE Ha NPO(ecHOoHaTHOTO HampaBieHue ,,Ousu-
YeCKH HAYKW“, WM JIMIA C OKC ,,0aKajaBbp’ WM OKC ,,MaruCThp' CHC
CIEeIMIIJIOMHA KBalU(UKalMs 3a MOJNTydyaBaHE Ha YYUTEJICKa MPOBOCIO-
coOHOCT 10 (u3nKa, npuaodouta BeB Ousnyeckus paxynrer Ha CY.

OO0y4eHHeTo € ¢ NPOIBJDKUTETHOCT OT TPU CEMECTbpa M 3arouBa
Ipe3 3UMHUS CEMECThp Ha BCAKa y4eOHa rofuHa. YUeOHHAT IU1aH € Jrhe-
pajieH U chbAbpKa U310 U300PHU AUCUUIUIMHU. M3KiItoueHne € eIuHCT-
BEHO 3aJbJDKUTENIHATA ACTPOHOMHMYECKA IIPAKTUKA IIPE3 BTOPHUS CEMECTHP
(75 4aca, 5 kpenuta). 3a CTyIEHTUTE, KOUTO B IPEIXOAHUTE CTEIIEHU Ha
obpazoBanueTo cu (bakanaBbp/MarkucTbp) HE ca ciymanu Kypcoere O0-
ma ActpoHomus, O6ma Acrpodusuka u 3Be3gHa AcTpodusuka (Win
KypcoBe ChC CXOJHO ChAbp)KaHHE), T€3U TPU Kypca OT OakanaBbpcKara
cnenuamHocT AMI ca 3aaBIDKUTENHE 32 TAX. Bh3MOKHOCTTa 32 CBOOOACH
n300p Ha HAOOpP OT CHeNHaIM3UPaHU ACTPOHOMHYECKU KYypPCOBE JaBa Bb3-
MOXXHOCT Ha CTYJIEHTHUTE Jla HaBJsA3aT OOCTOHHO B HMHTepecyBallaTa ru
TeMaTHKa OT Mpod)eCHOHANIHATA AaCTPOHOMUS U acTpopHU3UKa.

Crynentute m3bupar ot 23 m3bopHu Kypca. [Ipe3 mbpBHs ceMecTbp €
3aJbJDKUTEITHO CHOUPAaHETO Ha HA0Op OT KypCOBE OT MporpaMara, HOCSIn
none 30 kpeauTa, mpe3 BTOpUAT 25 (+ 5 KpeauTa 3aabJDKUTENHA ACTPHO-
MHUYecKa MpakTUka) U nmone 15 xpeaura (+ 15 kpenuta aumiomua padora)
Mpe3 TPETUsl CEMECTBP.

OO0yueHuneTo 3aBbpLIBa ChC 3alUTa HA MArUCThPCKa IUIUIOMHA pado-
Ta. T ce Bb37ara or HayueH pbKOBOOUTEN Hail-KbCHO B Kpas Ha BTOPHS
cemecThp. CITUCHK ¢ TEMH CE Mpejyiara mpe3 BTOpUs CEMECThpP U ce 0100-
psiBa OT PBbKOBOAMUTENSI Ha MarucrbpckaTa mnporpama. IloaroroBkara Ha
MarucTbpcKa AMUIJIOMHA pabdoTa ce OCUTypsiBa MapajeiHo C ayAUTOPHOTO
o0ydeHue mpe3 TpeTusi ceMecThp. JUIIOMHNTE paboTH 3aIBIDKUTEIHO Ce
oopmsr na LATEX. IIspBaTta mbpkaBHA cecus 3a 3aluTa € 1mpe3 QpeBpy-
apu, a BTopaTta — IIpe3 1oJu.

[Mpuemar ce xanmumaTH 3a CyOCHIMPAHO OOYUYCHHE H B IUIaTeHa (Qop-



Ma. KanamparcrBammre 3a Mecta, CyOCHIMpaHU OT TbplKaBaTa, mojaraT
npueMeH W3nuT 1o ¢usuka. KannuparcrBammre 3a miaareHa ¢opma Ha
o0ydeHue ce Kimacupar 0e3 H3IHUT, IO CPeIHUsS yCIeX OT JUILIoMaTa 3a
BHCIIe oOpa3oBaHue (yCIeXbT TpsOBa ja OBJE HE IMO-HUCHK OT IOOBD).
[Iporpamata 3amouBa mpe3 3MMHHUS CEMECTBP.

M Marucrbpeka nporpama: "ACTpPOHOMHSI M NONY.JISIPH3a-
LIMA HA ACTPOHOMHUSATA*

Cpox na obyyenue: 4 cemecTbpa
Dopma na obyyenue: 3a109HA

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

MaructbpckaTa porpamMa 1o ,, ACTpOHOMHUS M TONYJIApU3alus Ha
ACTPOHOMHUATA™ € WHTEPAMCUUIIMHAPHA W TPEABHXKIA KAaKTO OBJIa/sBa-
HETO Ha OOINM 3HAHWS B 00JIacTTa Ha (U3MKaTa, MaTeMaTHUKaTa, acTpodu-
3MKaTa U aCTPOHOMHUATA, TaKa U YMEHHUS 32 TIXHOTO €(PEKTHBHO Pas3mpoc-
TPaHEHHWE M TPEACTABSIHE NpEA Pa3IMYHM ayauTopuu. PaszbupaHeTo Ha
OCHOBHHUTE HMJICH 3a CTPOEXKa Ha CBETAa OKOJIO Hac, 3a paxkaaHeTro Ha Bce-
JIEHAaTa ¥ €BOJIIOLMATA i Ha rojIeMHM MalaOH, KakTo 3a W €BOJIIOIMATA Ha
miaHetute B CrbHYEBATa CHUCTEMa, MPEIOCTABAT YHHKAJEH TOIIeH 3a
CBeTa, B KOMTO )XKHMBEEeM, U 00yClIaBs MIUPOKa MPUIOKHMOCT Ha YCBOCHUTE
3HAHUS.

[To Te3u MpUYKMHM 3aBLPIIMIIMTE MporpaMaTa MOTraT Jia Ce peav-
3UpaT B HApOIHHU 00CEpBATOPHH, TIAHETAPUYMH, MY3€H, IICHTPOBE U Op-
TraHW3allMy 3a MOMYJSIPU3UPaHe Ha HayKaTa M JICKTOPHU Mpej HeCTenuaiu-
3WpaHa MmyOJIuKa, KaTo: aCTPOHOMH, CIIEIIHAMCTH 10 00paboTKa Ha JTaHHH,
HayYHO-TEXHUYECKH IMEPCOHAJ, TOMYJISPU3aTOPH Ha HayKaTa M JIGKTOPH
MpeJ] Hecelali3upana myoJiuKa.

MaructbpckaTa nporpaMa € IjiareHa, ¢ IpOIbJKUTEIHOCT 4 ce-
MecTbpa. He ce monara npuemen u3nut. [Ipuemar ce KaHIUAATH, 3aBbP-



e OakanaBbpeKa MM MAarkuCThpPCKa CTEreH (OT BCHYKH CIICIIHATTHOCTH )
ChC CpE/ieH yCIieX He MO-HUCHK OT ,,T00Bp™, KaTO KIACHPAHETO MM CTaBa
1o JokyMeHTH. OOy4YeHHETO € 3a/I04YHO U 3al04Ba NMpe3 3UMHUS CEMECTBD.
AKO CTYNEHTHT NPH MPEAUITHOTO CH OOYYCHHE € TIOJIOKWI U3IUTH IO
HSKOM OT W3y4YaBaHHUTE IWCIUILIMHA B PAaBEH WM B IMO-TOISIM 00EM,
OLICHKUTE MOrar Ja OBbJaT 3aYeTeHH IO NpeleHKa Ha PHKOBOTUTENS Ha
MarucTbpcKaTa mporpama, ciiell CbIilacyBaHe C MpenojaBaTelis Mo ChOT-
BETHATa JUCLUIUIMHA.

[Ipe3 mbpBUTE ABa ceMecThpa Ha MarucrpaTypara ca 3aJI0KeHHU
3abJDKUTEITHA KYPCOBE, ChIbpXKAIIH HEOOXOAUMHUTE 32 BCEKH ACTPOHOM
0a3HCHU 3HAHWS 110 MaTEeMAaTHKa, (PU3MKA, MECTCOPOIIOTHS U ONTHKA, & Ch-
II0 U OCHOBHTE Ha TEOpETHYHATa M MpaKThyeckara acTpoHomus. [Ipes
BTOPUS CEMECTBP ca NpeABUAECHU KypchbT "KoMyHHKalMs Ha acCTPOHOMUSA-
Ta" U U3LAIIO NPAKTUUECKUAT " ACTPOHOMUYECKH HabIoaeHus" .

[Ipe3 BrOpara roguHa Ha OOYYEHHWETO B HA0Op OT U30OPHHU Kyp-
COBE C€ pa3MIekAaT UCTOPUYECKOTO Pa3BUTHE HAa aCTPOHOMHUATA, ChBpE-
MEHHHUTE HU MIPEICTaBH 3a OJIM3KaTa U JajieyHaTa BeeneHa U mpakTiHaecku
aCIeKTH Ha HAaOIFoaTeTHATA aCTPOHOMHS U Ha TIOMYIISIPHOTO MPEACTABSIHE
Ha aKTyaJHU aCTPOHOMMYECKH TEMHU U OTKPUTHUS IpeA pa3HOpPOIHA aydu-
TOpUSL.

MarucrbpckaTa nporpaMa 3aBbplliBa ChC 3allUTa Ha JUIUIOMHA
pabora, KOSTO TpAOBa a ChIbp)Ka TOMYISIPHO MPEICTaBIHE HA aKTyaJeH
acTpoHOMIYEeCcKH TpodieM. YacT or omeHkaTa ce (opmupa cropen yme-
HUETO 3a NPEeACTaBsAHE Ha TEMAaTa el Pa3sHOPOAHA ayIUTOPHUSL.

M Marucrbpeka nporpama: I'eodusuka

Cpoxk Ha obyuenue: 2 cemecTbpa
Dopma Ha obyyenue: peIOBHA/3aI09HA

Pwrosooumen: mou. n-p Penera PalikoBa
meu.: 8161 389
e-mail: rraykova@phys.uni-sofia.bg



MaructspckaTta nporpama I'eopusuka uMa crienuann3upal xapaxTep.
Ts naBa 3aab1004YeHM 3HAHMA W MPAKTHYECKH YMEHHs, KOMTO OOXBalat
OCHOBHHTE HAIlpaBJICHHWs Ha ChBpeMeHHata reodusmka. [Iporpamara naBa
BB3MOKHOCT Ha 3aBBPIIINTE MArHCTPH Jia PabOTAT KaTo HaydHH paboT-
HUIM B HAYYHOHM3CICAOBATEICKA MHCTUTYTH W (PUPMH, M3IIBIHSBAINN Ha-
YUYHH 33/Ia9¥ — HATIpEMeEp B 00JIacTTa Ha CEU3MOIIOTHATA, EKOJIOTHsITa, OTO-
paHata U JIp. 3HAUMTEIHA 4acT OT MOArOTOBKaTa € HacoueHa KbM MpooJie-
MUTE, CBBP3aHU C THPCEHETO, MPOYYBAHETO U JOOWBA Ha MOJE3HU H3KOIae-
MU, KaKTO W KbM HHXXCHEPHU W JPYTH paOOTH, M3IIBIHIBAHU OT Pa3IIMYHH
(GUpMH ¥ MHCTUTYTH. BCHYKM 3aBBpIIIM MMaT HEO0OXOAMMAaTa OCHOBA Ja
ce HacouyaT U KbM IIperojaBaTelicka IeHHOCT BbB BUCIIHM yuriniia. Criemu-
aMCTH TeO(U3UIM Ce THPCAT B Uy)KOMHA, KBJETO BEUC MMAT peaH3aIlus
3HAYUTENEH OPOH HAIl BH3MUTAHUIIH.

OOy4eHHeTo € ¢ OCHOBHA MPOIBDKUTEIHOCT OT JBa CeMecThbpa. T mpem-
BIJKIIA YCBOSIBAHETO HA 3 3aIb/DKUTEHU JUCLUIUIMHHM, KOUTO HOCAT o0mmo 15
kpemura u 180 gaca ayauropHa 3aeroct. [umiomHaTa pabota Hocu 15 xpemwa ¢
eKkBHUBaeHTeH XopapuyM orT 200 waca mpe3 BTOpus ceMecThp. M30mpaemure
JWCIMIUIMHA ca o0mo 17, OT KOHTO CTYAECHTHT TpsaOBa CyMapHO Ja
npuooue He mo-mManko ot 30 kpeaura.

[To mporpamara mMorat ga ce o0y4aBar JiIa, KOUTO HMaT 00pa3oBa-
TENHO-KBATM()HUKAIIMOHHATA CTEMEeH ,,0aKaJaBbp™ MM ,,MarucThp™ IO
¢usnKka wm MaTemMatuka. Ha cTyneHTHTe, KOUTO HE ca CIyIlaid U30u-
paeMuTe KypcoBe IO reo(pu3uKa OT OaKalaBbpCKaTa CTEIeH Mo (pU3MKa,
T€3U KypCOBE C€ MpenopbyBaT MPUOPUTETHO KAaTO M30MpaeMH B Maruc-
ThpCKaTa CTEIEH.

[Mpuemar ce xkanmumaTH 3a cyOCHIMPaHO OOYUCHHE U B IIaTeHa (op-
Ma. KanpamparcrBammure 3a Mecta, CyOCHIMpPaHU OT IbpKaBaTa, mojaraT
mpueMeH W3MUT 1o ¢u3uka. KangumarcTBammre 3a IuaTeHa ¢opMa Ha
o0ydeHue ce kimacupar 0e3 H3IHUT, [0 CPemHUsS yCIeX OT OUILIoMaTa 3a
BHCIIe oOpa3oBaHue (ycIexXbT TpsOBa na OBJE HE MO-HUCHK OT NOOBP).
[Iporpamara 3amoyBa mpe3 3MMHHUS CEMECTBD.



M Marucrbpeka nporpama: I'eodusuka

Cpoxk Ha obyuenue: 4 cemectbpa
Dopma na obyuenue: peroBHa / 3a109HA

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

MarucrbpckaTa nporpama I'eopusuka uma crnenyain3upal xapakrep.
Tst maBa 3ambpIO0YCHN 3HAHUS M MPAKTHYECKH YMEHUs, KOUTO OOXBamiat
OCHOBHHUTE HAIIpaBIICHUs HAa ChBpeMeHHaTa reodusuka. [Iporpamara nasa
BB3MOXXHOCT Ha 3aBBPIIMINTE MAaruCTPH Ja PabOTAT KaTo HAyIHH padoT-
HUIIM B HAYYHOU3CIICIOBATEIICKA WHCTUTYTH U (DUPMU, U3ITBIHIBAIM Ha-
YYHH 33Ja4d — HalpuMep B 00JIacTTa Ha CEU3MOJIOTHSATa, €KOJOTHUsTa,
orOpaHata W Jp. 3HAYUTEIHA YacCT OT IOJTOTOBKAaTa € HAcOYeHa KbM
mpoOJIeMUTe, CBBP3aHU C ThPCEHETO, MPOYIBAHETO M TOOWMBA HA IOJE3HU
H3KOIMaeMH, KaKTO U B HHXKCHEPHU U JPYTH paOOTH, U3MBIHIBAHU OT pa3-
TUYHE QUPMH M WHCTUTYTH. BCHYKM 3aBBpINWIM MMAT HeoOXoaumaTa
OCHOBa J]a Ce HacoyaT U KbM IpernojaBaTesicKa NEHHOCT BBHB BHCLIUTE
yummia. CIenuanucTd reopu3niy ce THPCAT B UyKOMHA, KBIETO BEUC
HMMaT pealiM3alus 3HaunuTelleH Opoil Hallll Bb3MMTaHULIH.

Kanmumatute, KOUTO UMaT 0Opa30BaTETHO-KBATH(UKAIIMOHHA CTEIICH
,,0aKalaBbp" WIN ,,MarkucTbp“ B HANPaBICHHUATA HA NPHPOJHHUTE HAYKH,
clienBa 1a TMpeMUHAT 4-ceMecTpualeH Kypc Ha oOydeHwe. To mpenBrkna
mpe3 MBPBUTE JIBA ceMeCTbpa o0ydeHue mo 11 3aIbDKUTENHN TUCIUTUTHHA
¢ obmio 825 waca ayauropHa 3aerocT. llpe3 ocraHanmuTe OBa CeMeCThpa
mporpaMaTa ce IperoKprBa ¢ Ta3H OT JByCeMecTpuaiHaTa ¢opMa Ha 00y-
YeHHe.

[Mpuemar ce xkanmuaaTH 3a CyOCHAMPaHO OOYUCHHE H B IIaTeHa (op-
Ma. KanmamparcrBammure 3a Mecta, CyOCHIMpaHU OT IbpKaBaTa, mojaraT
mpueMeH W3MUT 1o ¢u3nka. KanmumarcTBammre 3a IuiaTeHa ¢opMa Ha
o0ydeHue ce Kimacupar 0e3 H3IHUT, IO CPeNHUS yCIeX OT OUILIoMaTa 3a



BHCIIIe oOpa3oBaHue (ycIeXbT TpsOBa aa ObJe HE MO-HUCHBK OT IOOBD).
[Iporpamara 3amouBa mpe3 3MMHHUS CEMECTBP.

M Marucrbpeka nporpama:  MeTteopoJorus

Cpoxk Ha obyuenue: 3 ceMecTbpa
Dopma na odyuenuemo: peoBHA/3aJ09HA

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

MarucrbpckaTa mporpaMa mo MeTeopojorus B CIelHaIHocT AcTpo-
¢busmKa, MeTeoponorusi 1 reo@u3nka UMa CHeluaiu3upan xapakrep. Ts
JlaBa 3a]IbJIOOYEHH 3HAHUS U MPAKTHYECKH yMEHHs, KOUTO 00XBalaT oOc-
HOBHHUTE HAIIPaBJICHHS HAa CHBPEMEHHATa METEOPONOTHS M (PHU3MKaTa Ha
atMocdepaTa 1 oOkeaHa.

OOy4YeHHETO € ¢ MPOABIDKUTEITHOCT TPU CEMECTbpa, BCEKH 10 15 cen-
MULHU. B mbpBUs U BTOpUS cCEMECTBP ce€ MPEeABWKAAT MUHUMYM 645 yaca
ayJUTOpPHA 3aE€TOCT, KOHTO TPAOBa Ja HOCAT MHHUMYM 60 KpemuTa, KaTo
MUHHMAQIHUAT Opoil KpemuTH 3a equH ceMecThp ¢ 30. 3aapDKUTENHUTEe
TUCHUIUIMHA 32 J[BaTa ceMecThbpa ca 6 ¢ oour xopapuyM 375 daca; Te HO-
caT obmo 36 xpenuta. M30upaemMuTe IUCHUILIMHE A MHHAMYM 6 ¢ 00
xopapuyM 270 waca u HOocaT 24 kpenuta. Ha cTymeHTuTe, KOUTO HE ca
CIIymany u30upaeMHTe KypCcOBE IO METEOPONIOTHS OT OakKajaBbpcKaTa
CTENEH MO CIENUamHOCTTa ACTpo(H3UKa, METEOPOIOTUS M TreodH3uKa,
T€3U KypCOBE Ce MpernopbyBaT MPUOPUTETHO KAaTO M30MpaeMH B Maruc-
ThpCKaTa cTereH. B TpeTusa ceMecTbp ce NpeABKIaT 75 yaca ayIuTOpHA
3aeTocT 3a | 3aabKuTeNnHa AucHUILIMHA (6 kpeauTa), 90 yaca 3aIbJKU-
TEJIHO MeTeopoJoruyHa npakruka (9 kpeaura) u 200 yaca 3a MOArOTOBKa
Ha auruioMHa pabora (15 kpenmra). [Ipu 3amounaTa ¢popma Ha 0OydcHHE
ayIUTOpHATa 3aeTocT € HamajeHa ¢ 1o 50% cropsmMo Ta3u Ha PeJOBHOTO
oOydeHue.

ITo mporpamara morat na ce o0y4aBar JiIa, KOUTO UMaT 00pa3oBa-



TENTHO-KBATH(UKAIIMOHHA CTEIEH ,,0aKalaBbp WM ,,MaTUCTBP 1O CIie-
LUAJTHOCTH OT mpodecuoHanHo HampaBieHue 4.1 ,, DOusndeckn Hayku™,
WJIU TIO CIIELUATHOCTH OT ImpodecuoHanno Hanpasienue 1.3 ,Ilegaroruka
Ha oOydenuero no‘“: ,,du3nka u Matematuka“, ,,Ou3uka u nHPOpPMATHKA™
e ,, XuMus 1 pu3nka’.

Cren 3aBBPIIBAHETO CH MAruCTpHUTE MO (PU3MKa ¢ KBaTM(UKAIUS 110
METEOPOJIOTHSL MOraT Jia paboTAT B M3CICIOBATEICKHTE U ONECPATUBHUTE
otaenu (B Codus u cTpaHarta) Ha HanoHaTHAS HHCTUTYT IO METEOPOIIO-
rust U xunponorus keM BAH, B I'eopusmunms unctutytr Ha BAH, karto
METEOpOJIO3H B 3BEHATa, 00CITYKBAIlH I'PakIaHCKATa M BOCHHATA aBHAIHS,
B cucTeMara 3a 6opba ¢ rpagyuikuTe, B cucteMara Ha MUHHUCTEPCTBOTO Ha
OKOJTHATA Cpe/ia ¥ BOMUTE U B IPYTH OpraHU3aIid, KbJETO ca HEOOXOINMHU
CHCHUANNCTA ¢ KBAMM(PHUKALNUSA TI0 METEOPONOrHs.. Bcuukn 3aBbprmimm
“MaT HeoOXomuMarTa OCHOBA Jla Ce HAacoYaT M KBbM IIPEIoJaBaTeliCcKa JeH-
HOCT BB BUCIIUTE YYMIHIa. MHOro HallM BBH3MUATAHUIM BEYE UMAT J100-
pa peanm3anus B 9yKOHHA.

[Mpuemar ce xammumaTu 3a oOydeHHE B CyOCHIMpaHa W B IUIATCHA
¢dopma. Benuky KaHIMIATCTBALTN 32 MECTa, CYOCHIMPAHU OT Ibp)KaBaTa,
TpsAOBa Ja TONOXKAT KOHKYpcer usznum. KaHTumaTcTBamuTe 3a IUTaTEHA
¢dopma Ha oOydeHHE ce KIacHpar 0e3 W3IHUT, [0 CPETHHS YCIIEX OT IHII-
JoMaTa 3a BHCIIEe 00pa30BaHUE (aKO YCIIEXBT € HEe O-HHUCHK OT T00BD).

MarucrbpckaTa nporpama 3arno4Ba OT 3UMHHUS CEMECTHP.

M Marucrbpeka nporpama:  MeTeoposiorust

Cpoxk Ha obyuenue: 5 cemecTbpa
Dopma Ha obyyenue: peIOBHA/3aI09HA

Pvrosooumen: nou. n-p Huxonait Paue

men.: 8161 289

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

Maructppckara nporpama MeTeoponorusi B ClieUaIHocT AcTpodu-
3WKa, METEOPOJIOTHS U Teo(U3HKa ChC CPOK Ha OOydEeHHE 5 ceMecThpa e
MpefHa3HAYEHa 32 JIMIA, KOUTO HSIMAaT 00pa30BaTeTHO-KBaM(PHUKAI[MIOHHA



CTEINEH ,,0aKanaBbp™ WM ,,MaTUCTHP™ MO CIEHUATHOCTH OT MpodecHo-
HajHo HampaieHue 4.1 ,,OU3nMUecKn HayKu“, WIK MO CIELHUATHOCTU OT
npodecronanno nampasienue 1.3 ,Ilegaroruka Ha oOydeHHETO MO: (QU-
3WKa W MaTeMaTuka, ¢pu3nka u wH(GOopMaTHKa Wid XuMusl U ¢usuka. 1o
Hesl MOTarT Ja ce 00ydJaBaT JIUIa, KOUTO:

a) uMat o0pa3oBaTEIHO-KBaATH(UKAIIMOHHA CTEIeH ,,0aKaIaBbp™ WIN
,»,MarucTep* B HampaBieHusTa ., llpupogHn Haykn“ (XuMmus, OHONOTHS,
HayKH 3a 3eMsTa), ,,MaTeMaTtnka U nH()OPMATHKA WM JPYTH ITOIXOISIIN
crienuaaHoCTH (HampuMmep, oT obnactra 5. ,, TeXHUYECKHu HAYKH™, CIICIU-
amHocty 3.9. ,, Typm3sm®, 6.1. ,,PacteHueBnacTBO, 6.5. ,,]'OpCcKO CTOMAH-
CTBO™);

0) uMaT 00pa3oBaTEIHO-KBANH(UKAIIMOHHA CTEIEH ,,0aKaIaBbp” WIN
,»MarucThp” ¢ YYHUTEICKAa IPABOCIIOCOOHOCT IO TPHPOIHU HAYKH H/WIA
MaTeMaTHKa 1 HHpOopMaTHKa.

[IBpBUAT U BTOPHAT CEMECTBP ca MPEIBUACHH 33 AUCIMIUIMHU OT 0a-
3UCHOTO OOy4YeHHE IO (PU3MKA, KOUTO Ca 3aABIDKATENHH. OOMmuMAT Xopa-
pHUYM 3a JBaTa ceMmecTbpa € 825 yaca, kouto HocaT 60 xpeaura (1o 30 Ha
ceMecTbp). B TpeTus u 4eTBBPTUS CEMECTbP ca MPEeABUAECHU MUHUMYM
645 daca, KOUTO J1a HOCSIT MHHUMYM 60 KpeauTa, KaTo MUHHMATHHUAT Opoit
KpenuTH 3a eauH cemecTbp € 30. 3aIbJDKUTENHUTE TUCLMILIMHY 3a JBaTa
ceMecThpa ca 6 ¢ obir xopapuyM 375 daca m HOCAT 00O 36 Kpeaura.
W30upaemMuTe DUCHUILIMHA Ca MHHEMYM 6 C OOII XOpapuyM MUHHMYM
270 gaca u TpssOBa 1a OCHTYPAT MHHUMYM 24 kpemuta. KaTo mproputeTHO
n30MpaeMu JUCHUIUINHA C€ MPENophuBaT U IUCHUILIMHUTE OT Oakaia-
BBPCKAaTa CTEIEH Ha CIICIHATHOCT AcTpodu3uKa, METCOPOJIOTHS H TeO0-
¢uszmka. B metu cemecTbp ce nmpeaBmkaaT 75 gaca ayIMTOpHA 3aeTocT 3a 1
3aBIDKATENHA TUCIUIUIiHA (6 KpenuTa), 90 daca 3abJKUTEIIHA METEO-
posnoruyHa npaktuka (9 kpenuta) u 200 yaca 3a MOArOTOBKA Ha JUINIOMHA
pabora (15 xpemuta). [Ipn 3amounara ¢popma Ha OOydeHHE ayAUTOPHATA
3aeTOCT € HaMaireHa ¢ 110 50% cripsMo Ta3u Ha PeIOBHOTO OOYUYCHHE.

Cren 3aBBPIIBAHETO CH MAarucTpHUTe MO (PH3HMKa ¢ KBaTH(UKAIUS 110
METEOPOJIOrUsa Morar ja paboTAT B U3CIENOBATEICKUTE U ONEPATUBHUTE
otaenu (B Codus u crpanata) Ha HannoHATHUS UHCTUTYT IO METEOPOIIO-
rus u xungpoiorus keM BAH, B HammonaneH MHCTHUTYT 1o reodu3mka,



reojie3ust u reorpadusi KATO METEOPOJIO3U B 3BE€HATA, OOCITYXKBAaIIIH TPaX-
JIAHCKATa U BOCHHATA aBWAIlMs, B cHCTeMara 3a Oopba ¢ rpaaylikuTe, B
cucteMaTta Ha MHHHCTEPCTBOTO Ha OKOJHATA CPElia U BOMUTE M B JPYTH
OpraHM3alliH, KbAETO Ca HEOOXOIMMH CIEHUATUCTH C KBATH(UKAIKS 110
METeOpOOTUsl. BCHUKK 3aBBPIIMIM MMAT HEOOXOMMMAaTa OCHOBA Ja Ce
HACOYAT ¥ KbM MPENOIaBaTeNICKa JeHHOCT BbB BUCIIUTE yuuuina. MHOrO
HAIlM BB3MUTAHUIM BEUe UMAT J00pa peanu3alius B 4y:KOuHa.

KanpuparcrBammre 3a 5-CeMECTpUANHUS Kype Ha 00ydeHue ce mpue-
MaT 10 CpeJHUs yCIeX OT JUILIOMATa 3a BHCIIE oOpa3oBaHue (KO ycrie-
XbT € HE MO-HHUCHK OT 100bp). [IpuemMar ce KaHIUOATH CaMO B ILIATCHA
¢dopma Ha oOydeHHe.

MarucThpckara nporpaMa 3arno4ysa OT 3MMHUS CEMECTB.

CIIEHUAJTHOCT UHXKEHEPHA ®U3UKA

M Marucrbpeka nporpama:  KBaHTOBa e/lIeKTPOHHKA U
Jia3epHA TEXHUKA

Cpox na obyyenue: 3 ceMecTbpa
®Dopma Ha obyuenue: peioBHA

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

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

MaFI/ICT’BpCKaTa nporpama KsanToBa CIICKTPOHUKA W JIa3€pHA TECX-
HHKa OCUTypsABa 3a,uLn6oanaHe Ha IMTO3HAaHUATA U YMCHUATA B obmacTTa
Ha KBAHTOBATa CJIICKTPOHHUKA, JIa3€pHATa (1)1/131/11(8. Hn OIITHUKATa. Hporpa-
MaTa € npe€JHadHadY€Ha 3a HMIUPOK KPbI CIICHHUAIMCTH — 6&KaJ’IaBpI/I oo
(1)1/131/11(8. W MarucCTp, 3aBbpIIWMIM CPOOAHU HAYYHU HAIIPpaBJICHUSA BbBB
BUCIIN TCXHHUYCCKW YYHWIIMIIA. HporpaMaTa npeamnojara HpI/II[O6I/ITI/I
3HaHMS B 00J1aCTTa HAa KBaHTOBATa CJIICKTPOHHUKA U OIITUKATa C obema Ha



CHOTBETHHTE 0aKaJaBbPCKH MporpamMu BbB Dus3mueckus GpaxynTer.

OOy4eHHeTo € ¢ MPOABIKUTEITHOCT TPU CEMECThpPa, BCeKHU 1o 15 cen-
Muim. B mepBusi ceMecTbp ce mpeaBmxkmaT 375 daca 3aIbIDKATENHA ay-
MUTOpPHA 3a€TOCT — 5 W3MHTA U eHA TEKyIIa OIleHKa, KOUTO HocAT 30 Kpe-
muta. [Ipe3 To3u ceMecThp CTYICHTHT TpsOBa 1a m3bepe TeMa U PHKOBO-
TTUTEN Ha TUILTOMHATA CH padorTa.

W3yuaBaHuTe MUCHUIUIMHUA BBB BTOPUS CEMECTBp ca H3IUIO0 U30U-
paeMu, KOeTo MMO3BOJIsIBa MOOIITHOCT Ha MarucThbpCKOTO o0ydeHue. AKo
CTYICHTUTE U30epaT Ja CIymaT IPe[IOKEHUTE KypcoBe, Te3U KypCOBe
aBTOMAaTHYHO CTaBaT 3aIbJDKUTEIHH M OCHTYpsBaT HeoOxomumure 30
kpenuta. CTyIEHTUTE HMAaT BB3MOXKHOCT Jla CH Ha0aBIT HEOOXOAMMUTE
30 kpeauTa M KaTo IMPOBENaT OOy4YCeHUE B CPOAHU YHHUBepcuTeTu. [lomy-
YEHUTE KPEAUTH TPsOBa Na ca MPUAOOUTH OT MOJOXKCHH W3IHUTU B 00-
JacTTa Ha KBAaHTOBATa €NEKTPOHHMKA WM JIa3epHATA TEXHUKA. Paspemenue
3a CIIyIIaHETO Ha KypCOBE B IPYr YHUBEPCHUTET ce moiydaBa oT Karen-
peHHUS ChBET Ha Kareapa KBaHTOBa eNeKTpOHWKA IpU CIIa3BaHE HA Ipa-
BHJIATA Ha CHIICCTBYBAIUTE Mporpamu 3a oOMEH Ha cTynaeHTH. [Ipes
TO3U CEMECTBp € JKEJNaTeNIHO CTYACHTHT Jla HaBjie3e B TeMaTHKaTa Ha
n30paHaTa qUIIOMHA padoTa.

B Tpetns cemecTbp ce NMpEOBIDKAAT 3 3aJBJDKUTEIHH TUCIUTUINHH,
ocurypsiBamu 15 xpenuTa, W BpeMe 3a TUILTOMHAaTa paboTa, KOSATO JaBa
owte 15 kpeaura.

ITo mporpamara mMorart na ce o0yJaBar JmIa, KOUTo:

a) uMat o0pa30oBaTEIHO-KBATH(UKAIIMOHHA CTEIeH ,,0aKaIaBbp™ WIIH
,,MarucTep" 1Mo Qu3nKa;

0) uMaT 00pa3oBaTENHO-KBAMH(PUKAIIMOHHA CTEIEH ,,0aKaIaBbp’ WIn
,,MarucThp* B HampasieHusTa ,,l[pupogHu Hayku*, ,,MatemaTuka* uimm B
MOJXO/ISIIIY HHXKCHEPHU CIECIAATHOCTH;

B) UMaT 00pa30BaTEIHO-KBANHM(PUKAIIMOHHA CTEIEH ,,0aKaIaBbp’ WIN
,»MarucTep” ¢ YYHTEICKa IPABOCIIOCOOHOCT IO TPHPOIHU HAYKH H/WIA
MaTeMaTHKa.

3aBBPUIINTE MATUCTPAHTH MOTaT Ja padOTAT KAaTo IPEMOAaBaTeN U
HAy9YHH PaOOTHHUIM BBB BHCIINTE YYHJIWIIA B CTpaHATa, HAYIHOU3CIIEIO-
BaTENICKUTE MHCTUTYTH Ha BAH, MammHOCTpOSHETO W eNeKTpOHUKATa,



XMUMHUYeCKaTa MPOMUIIICHOCT, OTOpaHara, 3JpaBeona3Banero, Munucrep-
CTBOTO Ha BBTPEIIHUTE Pa0b0TH, MHUHHCTEPCTBOTO HAa OKONHATA cpela U
BOIUTE, bBITapCKust HHCTUTYT IO METPOJIOTHS U B TIPOU3BOJICTBEHH, THP-
TOBCKH M KOHCYJITAHTCKH (PUPMH € TIpEeIMET Ha JICHHOCT Ja3epHa TeXHUKA,
OIITHKA M ONTHYHH KOMYHUKAIIHH.

[IpueMbT Ha KaHIUAATUTE 32 MECTa, CyOCHAMPAaHU OT JbpKaBaTa,
CTaBa upe3 YTBBbPACHUS BbB Ou3ndeckus paKynaTeT KOHKYPCEH HU3IMUT. 3a
IUTATeHO O0YydYeHHe MPUEMBT € 0e3 KOHKYPCEH M3MUT: KIACHPaHETO Ha
KaHIUJATHTE CTaBa MO CPEIHUS yCIIeX OT JUILTIOMAaTa 3a BHCIIE 00pa3o-
BaHUE, KOMTO TpsOBa na ObAe HE IO-HHUCHK OT JOOBD.

3aB’BpHII/IJ'H/IT€ Ta3u MAaruCTbpcCkKa mnporpaMa mMaT Bb3MOXHOCTTA Oa
OpoabJIKAaT CBOETO O6p8.30BaHI/Ie KaTO OOKTOPAHTH B CO(I)I/II\/JICKI/ISI YHHU-
BCPCUTCT U APYTH AKpCAUTHPAHU BUCIIN y‘-Ie6HI/I 3aBCACHUA y HAC U B
qy>1<61/1Ha, a CbIIO U B HAYYHOU3CJICAOBATCIICKUTC HHCTUTYTHU Ha BAH.

M Marucrbpeka nporpaMa:  MHKpOeJIeKTPOHHKA
MH(OPMAIMOHHYT TEXHOJIOTHH

Cpoxk Ha obyuenue: 3 cemecTbpa
Dopma na obyueHue: peIoBHA

Povrosooumen: npod. npu CrosiH Pyces
men.: 8161 898

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

Llen: Na nane 3aabia00ueH NMO3HAHUS HA CTYACHTUTE B oOlacTTa Ha
(U3NYHITE OCHOBH HAa CHhBpEMEHHATa €JIEMEHTHA 0a3a M TEXHOJIOTWIHU
MPOLIECH B MUKPOEIEKTPOHUKATA ¥ HHPOPMAIIMOHHUTE TEXHOIOT HH.

[IporpamaTa e mpegHa3Ha4YeHa 3a MHUPOK KPBI CHCIHANIUCTA — Oaka-
JIaBPU U MAaruCTpH B TPAJULMOHHU HAYYHU U WH)KEHEPHHU CIIELUATHOCTH:
®dwusuka, UmkeHepHa (u3nka, ¥ C YIUTEICKA IIPABOCIIOCOOHOCT IO MPH-
POIHU HAyKH W/WIM MaTeMaThKa OT yHUBepcuterute B crpaHaTa (Codwus,
[Mnopmue, Illymen u np.); GakamaBpy W MarucTpd B HaIpaBICHUATA


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

LHlIpupoaHu Hayku“, ,MaTemMaTHKa“ M 3aBbPIIMIA CPOJHU HAYYHH HaIl-
paBJIeHUs BbB BUCIIM TEXHUYECKH YUHIIUILA.

[IpuemMbT Ha CTYyJEHTH 3a MecTa, CYOCHAMpPAaHU OT JbpXKaBara, CTaBa
4pe3 yTBBpAcHUSI BbB DH3nueckus (pakyinTeT KOHKYPCEH HM3MUT. 3a Iia-
TEHO 00ydYeHHe MPUEMBT ¢ 0e3 KOHKYPCeH M3IUT: KIACHPaHETO Ha KaH-
TMUIATHTE CTaBa [0 CPEIHHS YCIeX OT AUIUIOMATa 3a BUCIIE 00pa3oBaHUE,
KOUTO TpsiOBa fa ObAe HE MO-HUCHK OT 100BD.

Cmpyxmypa na obyuenuemo: OOy4eHHETO € B TPH CEMECTbpa, Ipe3
I'bPBUTE JIBA CTYACHTUTE MOCEIIaBaT JEKIUHU U yIPaKHEHUs, a IIpe3 Tpe-
THs u3paboTBAT qUILIOMHATA cH padora. OOydeHnero BKIouBa 12 Kypca u
MPEAIUILIOMEH CTaXk ¢ ooy xopapuyM 750 daca. 3a u3paboTBaHe Ha JUII-
JoMHa pabota ce npeasmxkaar 150 yaca. AynutopHara 3aetocT € 630 yaca,
0T KOUTO J1abopaTopHu yrpaxkHeHus 195 yaca. CenmuuHaTa 3a€TOCT Mpe3
II'BPBUS U BTOPHS CEMECTBP € ChOTBETHO 26 u 22 vaca. M30opHuTE Crien-
KypcoBe ca ¢ xopapuyM 180 waca. CTyqeHTH, KOUTO UMaT HYXJa OT J0-
II'BJIHUATENHA TOATOTOBKA, MO MpeLeHKa Ha IpenojaBaTeluTe MoraT Ja
CIIymiaT AOMBIHHUTENHA KypCOBE IO HWHAWBHAyalleH IiaH. OOydeHHeTo
3aBBpIIBA ChC 3alIUTa HA JUIUIOMHA paboTa, MHIMBHIYATHO ONpEAeIcHa
3a BCEKU CTYACHT OT M30paHMs OT HETO HE MO-KHCHO OT HAYaJIOTO HA BTO-
pHsl ceMecTbp HaydeH pbKoBoauTell. Marucrbpckara nporpama Mukpoe-
JMEKTPOHUKA W MH(OPMAIMOHHU TEXHOJIOTHH, penoBHA (hopma Ha 00yde-
HUe (IbpkaBHA MOPBYKA M OOYYECHHE Cpelly 3allIalllaHe), 3armo4yBa IMmpe3
3UMHUS CEMECTHP.

Maructpure Mo MHKeHepHa (H3HKa, 3aBBPIIMIN Ta3H Mporpama, Mo-
rat ga padoTAT KaTo IPENoAaBaTeNId U HAYYHH PaOOTHUIU BHB BUCIIUTE
YUMJIMILA Ha CTpaHaTa, HAy4YHOM3CIIEe0BaTEICKUTe MHCTUTYTH Ha BAH, B
TBPrOBCKH U KOHCYJITAHTCKH (PUPMHU, KOUTO II€ MOTaT Ja MOKPHAT IIEIHSI
CIEKTBp OT ICHHOCTH, CBBpP3aHH C HWH(POPMAIMOHHUTE TEXHOIOTHH,
BKJIFOYUTENTHO U BbB BCUUKU NPEANPUATHS, 3aHUMABAIIH CE C U3CIIEIBAHE,
MIpOeKTHpaHe U Npou3BoAcTBO Ha ME eneMeHTH U eleKTpoHHa anaparypa,
MalIMHOCTPOEHETO U E€NEKTPOHMKATa, XMMUYECKaTa MPOMMILICHOCT. 3a-
BBPLIMJIMTE Ta3W MarucTbpcka IporpamMa MMaT BB3MOXKHOCTTa Ja Ipo-
IIBIDKAT CBOETO 00pa3oBaHUe KaTo JOKTOpaHTH B COMUIACKAS YHUBEPCUTET
U IpyTH aKpeTUTHPAHU BUCIIN YIeOHU 3aBEICHUS y HAC U B Ty>KOWHA.



IMToBeue mHpOpMaIMs 32 MarkuCThpcKara mporpama MHUKpPOEIEKTPO-
HUKA U HH)OPMAI[HOHHH TEXHOJIOTHU MOXKETE JIa HAMEPUTE Ha CTPaHHIATA
Ha Karenpa Du3KMka Ha TBBPAOTO TSIO U MHUKDPOCIEKTPOHUKA HA ajpec
http://fttme.phys.uni-sofia.bg/
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Len: Jla nane 3aqpn004YeHN MO3HAHHS HA CTYISHTUTE B 00JacTTa Ha
(U3HMYHITE OCHOBH Ha CHBPEMEHHATA EIEMEHTHA 0a3a M TEeXHOIOTMYHHUTE
MPOLIECH B MUKPOEIEKTPOHUKATA ¥ HHPOPMAIIMOHHUTE TEXHOIOT HH.

[IporpamaTa e mpegHa3HayeHA 3a MIMPOK KPBI' CHCIHAIUCTA — Oaka-
JIaBPU U MAarucTpHU B TPAJULMOHHH HAYYHU U WH)KEHEPHU CIIELUATHOCTHU:
®duzuka, HxkeHepHa (HU3MKA U C YIUTEICKa MPAaBOCHOCOOHOCT IO IIpHU-
POIHU HAayKH W/WIM MaTeMaThuKa OT yHuUBepcuterute B crpaHata (Codwus,
[Mnopmue, lllymen w np.); OakamaBpH W MAaruCTpH B HAIPaBIICHUATA,
LHlIpupoaHu Hayku“, ,MaTemMaTHKa®“ M 3aBBPLIMWIA CPOJHU HAYUHH HaIl-
paBJIeHUA BbB BUCIIM TEXHHYECKH YUHIIUILA.

[IpuemMbT Ha KaHIUIATH 32 MECTa, CyOCHIMPAaHU OT AbpXKaBarta, CTaBa
4pe3 yTBbpAcHUSI BbB Du3ndeckus (GpakyinTeT KOHKYPCeH H3MUT. 3a Iia-
TEHO 00ydYeHHE MPUEMBT ¢ 0e3 KOHKYPCeH M3IUT: KIACHPAaHETO Ha KaH-
MUIATHTE CTaBa [0 CPEIHUS YCIIeX OT AWUIUIOMATa 3a BUCIIE 00pa3oBaHUE,
KOHTO TpsiOBa 1a ObAe HE TO-HUCHK OT 100BD.

Cmpyxkmypa na obyuenuemo: OOy4eHHETO € B TPH CEMECTbpa, Ipe3
I'bPBUTE JIBA CTYACHTUTE MOCEIIaBaT JEKIUHU U yIPaKHEHUS, a IIpe3 Tpe-


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

TUs u3paboTBAT qUILIOMHATA cu padbora. OOydeHuero BKIouBa 12 Kypca u
MPEAUILIOMEH CTaX ¢ 00II XopapuyM 365 daca. 3a u3paboTBaHe HA JUII-
JmoMHa pabora ce mpeaBmxkIaT 75 daca. AyauropHara 3aetoct e 230 Jaca,
oT KouTO 86 Yaca J1abopaTOpHU yrpaxxHeHus. V30upaeMuTe CrenKypcoBe
ca ¢ xopapuyM 92 gaca. CTyI€HTH, KOUTO UMAT HYXJa OT JOI'bJIHUTEIIHA
MOJrOTOBKA, MO MpEeleHKa Ha MPernoJaBaTeIuTe MOraT a CIyIIaT JOIMbJI-
HUTETHA KypCcOBe MO HWHAWBHAyaleH IuaH. OOydeHHeTo 3aBbpIIBa CHC
3amTa Ha JUILUIOMHA padoTa, MHIWBUIYAITHO ONpEAeTcHa 32 BCEKU CTY-
JIEHT OT U30paHusl OT HETO HE IMO-KBCHO OT HAYaJOTO Ha BTOPHUS CEMECTB]
Hay4yeH pbKoBoIuTeNl. MarucrbpckaTa mporpama MHKpOETeKTpOHUKa U
WHPOPMAIIMOHHN TEXHOJOTHH, 3aJ04Ha (opMa Ha oOydeHHe (IbpKaBHA
MOpBYKA U OOYUCHHE CpEITy 3aIUTallaHe), 3a[o4YBa mpe3 3UMHHS CEMECTBP.

MarucTtpuTe 0 WHXKEHEpHa (pu3MKa, 3aBBPIIUIA Ta3d Mporpama,
Moratr aa paloTiT KaTo MpernojaBaTeId W HAayYHH PaOOTHHIU BBHB
BHUC-IIMTE YYWJIMIIA HA CTpaHaTa, HAy4YHOU3CJIEIOBATEJICKUTE WHCTHU-
Tyt Ha BAH, B THproBcku M KOHCYNTaHTCKH (UPMH, KaTO € MOTat
Jla TIOKPHUSAT LETHs CIEKThpP OT IEHHOCTH, CBBP3aHU C WH(OPMAIUOH-
HUTE TEXHOJIOTHH, BKIIOUUTEIHO U BbB BCUYKU MPEAIPUITUA, 3aHUMA-
Ballld Ce C U3Clie[IBaHe, IPOEKTUpaHe U mpou3BoacTso Ha ME enemenTtn
U eNeKTPOHHA amapaTypa, MAaIIUHOCTPOEHETO U €JeKTPOHUKATA, XUMU-
yeckaTa MPOMHULUIEHOCT. 3aBbpIIMIIMTE Ta3d MarkucTbpcka Iporpama
UMaT BB3MOXHOCTTA Jla MPOIBIDKAT CBOETO 0Opa30OBaHUE KaTO JOKTO-
paatn B Co¢uiickus YHUBEPCHTET WM JOPYTHM aKpPEAUTHPAHH BUCIIH
y4eOHU 3aBEICHUS Y HAC U B Uy)KOHHA.

[ToBeue nH(DOpMANUS 32 MarkCTHPCKaTa mporpaMa MUKpPOETEeKTPOHU-
Ka 1 WHQOPMAIIOHHU TEXHOJOTHH MOXKETE Ja HaMEpUTe Ha CTpaHHIATa
Ha Kareapa Du3uka Ha TBBPAOTO TIO U MUKPOENEKTPOHMKA Ha aJpec
http://fttme.phys.uni-sofia.bg/

M Marucrbpcka mnporpamMa: AepoOKOCMHYECKO HHKEHEPCTBO M
KOMYHHKALUU
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[Ipe3 mocneaHuTe HAKOIKO FOAUHU CME CBUAETENN Ha OBP30 pa3BUTHE
Y KOHCOJIHMJUPaHE Ha a€POKOCMUYECKUSI CEKTOP y HAc, KOETO € B pe3ysTaT
U Ha IpuchenuHsABaHeTO Ha bbarapus kpM EBpormeiickata kocMHuuecka
arenuusi (ESA). ToBa oTBapst M3KIIOYUTETHH BB3MOXKHOCTU 32 Pa3BUTHUE
Ha OBJITapcKkaTa MKOHOMHUKA, Hayka u Om3Hec. [IpranHa 3a ToBa € U (ak-
TBT, Y€ BH3BPAIIaEMOCTTa HA MHBECTUIIMUTE B A€POKOCMHUYECKHUS CEKTOP €
HAKOJIKO I'bTH MO-BUCOKA, OTKOJIKOTO B KOHTO U J1a € APYT HKOHOMHUYECKH
orpacki. OCBeH TOBa, IPOU3BOAUTEIHOCTTA HA TPYAa B CEKTOPA € €Ha OT
Hal-ToNIeMUTE COPAMO BCUYKU OCTAHAJM MHIYCTPUHU, a MHBECTULIUHUTE ca
cpenHo okono 180 xmisau eBpo 3a pabOTHO MSCTO 3a roauHa. ToBa meiic-
TBUTEIHO Ch3/1aBa OrPOMEH MKOHOMHUYECKH uHTepec. [lo Ta3u mpuymuHa
KBM aepOKOCMHYECKaTa OOJACT cera ce Haco4BaT BCE MOBeYe (QUPMH U
nbepkaBHE MHCTHTYIUU. [Ipe3 2010 1. ObarapckusT Ous3HeC B Ta3u 00JIacT
ce KOHconuaupa U cb3aaje Kiubcrep Mo aepoKOCMHYECKH TEXHOJIOTUH,
nscnensanus U npuioxenus (CASTRA). Llenta na CASTRA e na cb-
NeiCTBa 3a PAa3BUTHETO HA W3CIIEABAHUATA, O0YUYECHUETO, MHOBAIMHUTE U
TEXHOJIOTUUTE B aCPOKOCMHYECKaTa O0NacT M TEXHUTE NPHIOKCHHUS B
WHAYCTPUATA U IpyruTe cepr Ha OOMIECTBEHA NCHHOCT M JHYCH YKHBOT.
Camo roauna cnen cwh3gaBaHero cu CASTRA mnpuBneye u Briaouu 16
qacTHH (pUPMHU W areHOWW U 7 IbpKaBHA WHCTUTYTH U YHUBEPCHUTETH.
[pucvenunssanero Ha bearapus keM ESA orBopm mocTem Ha Obirapc-
KATe (UPMH 10 BB3MOXKHOCT Jla CIIEUEISIT U3KIIOUUTETHO M3TOIHU ITO-
PBYKH C MHOTO BHCOKA IIe4anda, a 000poTa Ha eBpoIeicKkaTa KOCMHYECKa
HWHAYCTPUS € OKOIo 6 Muimapaa eBpo. OOXBaHATH U CTUMYIHUPAHH OT TO3U



mporec, GUPMHUTE BeUe THPCIT Jla HA3HAYABAT KaJIpH, HOATOTBEHU B 00-
JIaCTTa Ha aePOKOCMHUYECKOTO HHIKEHEPCTBO U KoMyHuKaruu. Cera B bbi-
rapusi BCHITHOCT HIMa TAaKUBA MJIAJM CIICIMATINCTH (MMa OTICTHH CIICIH-
QIIMCTa B PAa3IMIHU OONACTH, CBBP3AHH C aCPOKOCMUYIECKOTO WHIKEHEPCT-
BO). IMEHHO TOBa € eJHa OT OCHOBHUTE INPUYMHU 32 Ch3JaBAaHETO Ipe3
2012 r. Ha HOBaTa MarucThpcka mporpama AepoKOCMHYECKO HHKEHEPCTBO
u komynukamuu (AKWK) Be @usndeckust gaxynrer Ha CohuiAcKus yHU-
BepcuTeT ,,CB. Kimument OXpuiacku — na moAroTBs CHEUATUCTA B aepo-
KOCMHYecKaTa 00JIacT ¢ MarucThpcKO 0Opa3oBaHKE, KOUTO IPETU TOBA Ca
uManu OakalaBbpcKa IOATOTOBKA B Opyru oOmactu. TexHomorusra Ha
MarucTbpcKoTo 0Opa3oBaHHE MO3BONSBA TOBAa Jla CTaHE OTHOCHTEIHO
O0bp30 (3a 1.5 T.), cpaBHEHO C 4-TOOUIIHOTO OaKaJaBbPCKO OOyUeHHE.
[IporpamaTa ¢ 3aMuCIlieHa ¢ JOCTaTHYHO MIUPOK MPOQHI, KOUTO BKIIOUBA
YHHUKaJTHa KOMOHMHAIS OT a€POKOCMHYECKO HHKECHEPCTBO M CITBTHUKOBH
KOMYHHKAIIUH, ¢ KOSTO JIa MPHUBINYA OaKaIaBpy ¢ MOAXOJSIIO 00pa3oBa-
HUE U T€ Ja HAaBJA3aT B Ta3W IMEPCIEKTUBHA 00JIacT.

Maructppckara mporpamMa AepoKOCMHYECKO WH)KEHEPCTBO U KOMY-
HUKAIIUW € HOB IIPOEKT, HO TS HE CE€ MOsABsABA Ha “Ipa3HO MsCTO” . CHOUTH-
ATa W WHTEPECHT CHITHTCTBANIM YYAaCTHETO HAa OBITAPCKHUS CTYACHTCKU
orbop B  MexayHapogHoTo  cheresanue — MIC2  (Ideas  for
Micro/Nano-Satellite Utilization; http://www.spacemic.net), opraHu3UpaHO
ot University Space Engineering Consortium (UNISEC), International
Academy of Astronautics (IAA) u University of Tokyo, moka3zaxa, ue
MHOTO THEITHH CTYACHTH MMAT TOJSM HHTEepeC KbM OOyYeHHEe UMEHHO B
Ta3u 00JacT.

B paMkuTe Ha CBOETO 00yYEHHE 3aBBPIIMIMTE MATHCTHPCKA IIporpamMa

AKHWK npuao0OuBaT Mo3HAHUS B IBE€ OCHOBHU 00JaCTH — aePOKOCMHYECKO
HWHXXCHEPCTBO U OE3KMYHU M CI'bTHUKOBH KOMYHUKaWu. B eowama 06-
Jlacm TOBa ca KJIACHYECKH M ChbBPEMEHHH MO3HAHMS B 00JIaCTTa HA KOCMU-
Yyecka (u3MKa, BIUSHHETO HA KOCMHYECKHTE OOCKTH BBPXY 3eMsTa, U
00paTHO — Ha BIMSHHETO HA KOCMHUYECKOTO BpeMe BBPXY KOCMHUYECKaTa
HHPPACTPYKTYpa, 32 KOCMHUECKUTE METOIM 33 U3CJCIBAHUS M aHAIU3, 33
MaTEepHAINTE C aePOKOCMUYECKO MPHUIIOKEHHE, 32 aepOoAMHAMUKATa, Op-
OWTajgHaTa AMHAMHUKA, IPOCKTUPAHETO W aHAIM3a Ha KOCMHUYECKH MHCHH,
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HaBUTALIMATA, TEIEMETPUATA, CHEPronoIbp>KaHETO, OCHOBHOTO U CIEIH-
(GUYHOTO 000pYIBaHE HA ACPOKOCMHYECCKUTE allapaTy U MPUIIOKEHHUSITA UM
U KOCMHYECKUTE MUCHU C MAJIKU anapatu. B dopyeama obracm te nomnyda-
BaT (pM3WYHM ¥ WHXXCHEPHW ITO3HAHKS 33 OCBIIECTBABAHE Ha OC3KUIHH
KOMYHHKAIIUH C TE€3W alapaTty, 3a CHUTHAINTE, KaHAIUTE, MPEKHUTE H 000-
PYABaHETO Ha CHCTEMHUTE 3a Oe3KWYHA M CITHTHHKOBA BPB3Ka, M3ydaBaT
BBIIPOCH OT MHTErpajiHaTa CXEMOTEXHHMKAa, MUKPOBBIHOBUTE KOMYHHKa-
[UOHHH YCTPOMCTBA M CHCTEMH, MHUKPOBBJIHOBUTE M3MEPBaHUs, OC3KMU-
HUTE MPEXHU W MPOTOKOJH, 32 aHTEHH M aHTEHHU DELIETKH, 3a eJIEeKTPO-
MarHUTHATa CHBMECTUMOCT W Npyrd. Tasm cnennduka Ha OOY4ECHHETO
oopMsi HEOOXOIUMHUAT KOMIUIEKT OT 3HAHUS HA CICIHAIHCTH C Maruc-
TBPCKO 00pa3oBaHWE 3a HEMOCPEICTBEHAa paboTa W 100pa OCHOBA 3a
MO-HATaThUIHO CaMOYCHhBBPIICHCTBAHE. MariucTpure Mo aepoKoCMUYECKO
WH)KEHEPCTBO M KOMYHHKALIMHA TPUA00MBAT MHTCPIUCIUIUINHAPSH M WH-
JKeHEepHO-(U3UYEH TIOTJIe]] BbPXY TEXHOJIOTHATA HAa MAJIKUTE aepOKOCMIU-
YEeCKU almapaTd ¥ KOMYHHKAIUUTE C TAX, KAKTO U 32 Pa3HOOOPasHUTE UM
npuiioxkeHust. TAXHaTa MOArOTOBKA T'M MPaBU KOHKYPEHTHOCIOCOOHU U ¢
MEPCIIEKTHBA 3a Jo0pa MpodecrHoHaIHA peaTH3aIlysL.

CrpykTypaTa Ha Marucrbpckara mnporpama AepoKOCMHUYECKO HHXKe-
HEPCTBO M KOMYHHKAI[MM BKJIIOYBA JIBa 00pa3oBaTeHU MOYJIa, KOUTO ca
TACHO CBBP3aHHU MOMEXIY cu: Modyn 1 “AepoKOCMHUYECKO WHKEHEPCTBO
(Manku aepokocMuyecku anapat)”’ u Mooyn 2 “be3xkUYHu U CIbTHUKOBH
KOMYHHKauu”’. Y4eOHUAT IUIaH ChAbP)KA TOISIMO Pa3HOOOpa3ne OT BB3-
MOXKHOCTH 3a OOy4eHHE Ha CTyldeHTHTe. Bcekn Momyn uma JUCHUIUIMHU
oT 3 oOpa3oBaTeHH TPYNHU B 3 eTama: yBOIHU 33aJbJDKUTEIHA U H30upac-
MU TUCHUILTHHU (00II0 6, 3aHATUATA B KOUTO MPOTUYAT B IIBPBUTE 2 Me-
cela OT HaYajoTo Ha O0YYEHHETO), 3aAbJDKUTEITHA U H30MpacMy TUCIIUTI-
JIVHYA, €IHA OOIIY 32 JBaTa MOIYJIA, a JPYTH Pa3IMIHU 32 BCEKU MOy (OT
o6mo 40 kypca, cpenHo 1o 20 Ha MOIYN) B pa3IHYHHA HampaBiICHUS (3a
0k0J10 1 roauHa) ¥ NMpakTHKa ¢ MHAMBUIYATHM 3aJaud (3a OKojo 2-3 Me-
cera B Kpast Ha oOydeHueTo cu). [IoHexe CTyIeHTUTe NMPUHIUIIHO UIBAT
OT pa3NUYHU y4eOHH 3aBEICHUS U C Pa3IMYHO HUBO Ha IOATOTOBKA,
YBOIHUTE 3aIBIDKATENHA W W30mpaemu mucumuman (1 + 1 BBB Bcekn
MOJyJl) ca MpelHa3HauYeH! 3a U3PAaBHIBAHE U ONPECHIBAHE HA MMO3HAHUATA



HA CTYJCHTHUTE II0 HYXHaTa OOIIOTEOPETUYHA U IPHIIOKHA OCHOBA, Ipe-
JIM CIIEIBAIUS €Tall HAa YCBOSBaHE HA MPO(ECUOHAIHUTE 3HAHUS B JaJie-
HUS MOAYJ. YUeOHHT IJIaH BKIIOYBA 3 OOIIH U 10 4 3aIBJDKUTEITHU JUC-
LUIUIMHU 32 BCeKU Moayi. Crenunanu3upaHoTo oOydeHHe MpOoabJiKaBa ¢
pa3HooOpa3Hu n3bmpaeMu JAUCHUIUMHE (10 5 B Momyn). MmMa u emgHOK-
paTHU JUCLUHUIUIMHU, Ype3 KOUTO CTaBa BB3MOXKHO Jla C€ KaHAT U3SIBEHU
OBNTapCKH W YYKICCTPAaHHH CHCIHAIUCTH Ja HW3HACAT pPa3HO0OpasHU
JIEKIMH B 001aCTTa Ha aePOKOCMUYHOTO WHKEHEPCTBO U KOMYHUKAIIHH.

CpoxbT 3a penoBHO obyuenue B rporpamara AKUK e 1.5 roguau win
3 cemectppa ¢ obem 840 y4eOHHM ayIWTOPHM 4Yaca W JOCTATHYHO W3-
BBH-ayUTOPHHU (32 KouTo ce maBat oomo 60 ECTS kpenuta) u 3aBbpIiBa
¢ yueOHa TpaKTHKA WM CTaX (5 KpeIuTa) W 3aluTa Ha TUIUIOMHA paboTa
(15 xpemuta). JJoOpe MOAOpAHUAT MPEMOAABATEIICKH CKHUII — YHUBEPCH-
TETCKU MPENOoAaBaTeNIu ¢ OOraT OmuT U J0Ope MOATOTBEHHU IPEIOIaBaATeIH
oT Ou3Heca, KOUTO 33JaBaT aKTyaJIHOTO HUBO HAa W3y4aBaHUTE MPOOIIEMH,
KaKTO BHCOKa 00E3MEYCHOCT Ha JICKIIMOHHUTE KYpCOBE C aBTOPCKH y4el-
HULM (XapTUEHU UM €JIEKTPOHHH) CHIIHO MOANOMAara CTyACHTUTE U yBe-
nu4daBa eeKTHBHOCTTAa Ha 3aHATUATa. OOydeHneTo ce 06a3mpa Ha CMECEeH
(U3HMYHO-MHKCHEPEH ITOIX0/, KATO MHOTO CE IbP)KM HAa KaKTO HA TPaKTH-
geckaTa, Taka ¥ Ha CaMOCTOsITEeTHaTa padoTa 1Mo BCHYKA AUCIIHIUINHH.

B mporpamarta ce mpuemar CTyAeHTH ¢ OakallaBbpcKa CTENeH OT
BCHYKH CIEIUAHOCTY BBB OU3ndecku GpakyiaTeT, HO CHII0 U OaKaJaBpH C
ONMM3KU 70 TeMaTHUKaTa Ha IpOrpaMara TeXHHYCCKA W TPHPOIHU CIICIH-
ATHOCTH OT BCHYKHU BHUCIIW yJHIHIIA. Moratr na KaHTUIATCTBAT BCUYKH,
3aBBPIIMIN OaKATaBBPCKH CHEHHUATHOCTH, B KOHTO Ca HM3Yy4aBald IUC-
[OUILTHHA OT CICAHUTE OOJACTH: MH)KEHEepHa (PU3MKa, TEXHHYECKA CIICKT-
pOAMHAMHUKA W €ICKTPOHHUKA, KOMITFOTHPHHU HAYKH, MPEXH, KOMYHHUKAIIHH,
KOMYHHKAIIMOHHN U WH(POPMAIIMOHHNA TEXHOJOTHH, OITHKA, KOCMHUYECKO
HWH)KEHEPCTBO, KOCMUYECKH HAyKW, aBHAIlIOHHA TeXHWKa U np. IIporpa-
MaTa € caMo B peloBHa (opMa Ha oOydeHHE W 3alo4Ba Mpe3 3UMHHS Ce-
MecTbp. [IpuemMbT Ha CTyIeHTH 3a 00ydeHHe Ha MecTa CyOCHIHUpaHU OT
IbpKaBaTa CTaBa C W3IHUT, a 32 IUIATEHO 00yYeHHUE — 110 TOKYMEHTH (KIia-
CHUPaHETO Ce U3BBPIIBA [10 CPEIHUS yClleX OT AMIIOMAaTta 3a BHCIIe oOpa-
30BaHHE, KOMTO TpsiOBa ma Obae He MO-HUCHK oT A00Bp 3.50). B mporpa-



MaTa ca MpeIBUICHN H30MpacMy N3PAaBHSBAIIN HUCIUILIHHU 33 CTYICHTH,
3aBppIIMIM OakamaBbpcKa cTereH BbB Dusmueckus (axkyirer, B Ipyr
¢daxynrer win npyr BY3. ®opmaTa Ha TUILTOMUpaHEe € 3al[UTa Ha Marmc-
ThpPCKA JUIIOMHA PabOTa MpeT KOMHUCHSL.

3aBbpIIMIINTE MarucTbpckara mporpamMa AepoKOCMHYECKO HMHIKEHEep-
CTBO U KOMYHHKAIIUH Ca TOJTOTBEHH 3a IPAKTHYECKa PaboTa Mo MPOSKTU-
paHe, Ch3aBaHe, KOMIUIEKTYBaHe, 000OpyIBaHe U MOJIbpKaHE Ha MAaJKH
AEPOKOCMHUYECKU anapaTd U KOMYHHUKAIUOHHUTE CHOPBKEHUS KbM TiX.
OcCBeH TOBa, 3aBBPIIWIMTE Ta3W IMPOrpaMa HMaT KakTo OOII, Taka H
MO-KOHKpETEeH mnorien (IpuaoOUT B paMKUTE Ha CIEUATU3UPALUTE AUC-
[UILTHHY, TPOBEICHUTE MPAKTHKH M AWIDIOMHATA paboTa) BHPXY OCHOB-
HUTE TPIIIOKEHUS HA TE3W allapaT, KaKTO M CIIOCOOHOCT Ja Ipejyiarat u
pa3paboTBaT HOBH MPUIIOKCHHS.

3aBppuImInTe MOIYN 1 Ha IporpamMara MaruCTPH MOrat 1a paboTaT B
00JIacTH, CBBpP3aHHU CHC Ch3IaBaHE W MOMIPHKKA HA MAJTKH CIBTHHIHU U
OE3MUIIOTHY JICTATeITHH CUCTEMU, IIPOCKTHPAHE W IPOU3BOICTBO HA YACTU
U CHUCTEMHU 3a CcaTeIHTH, 00paboTKa Ha CATEIUTHU JaHHU U W300pakeHI,
catenuTHa Hapuranus u Tenemerpus (GPS-cucremu) BBB upmMu B 00-
JacTTa HA aePOKOCMHYECKOTO HMHKCHEPCTBO, €ICKTPOHHUKATA M WH(pOpMa-
[UOHHHUTE TEXHONOrWH U Ip. Te Morar ja mpoIapikaT oO0pa30BaHHETO CU
KaTo JOKTOPAaHTH U Jia KaHIUAATCTBAT 3a IPENoJaBaTeNICKU JITbKHOCTH.

3aBBPUIINTE MOIYJN 2 HA IporpamMara MaruCTPH MOrat aa paboTaT B
00JIacTH, CBBP3aHH CBhC Ch3IaBaHE, pa3lIMPSBAHE, MPECTPYKTypHpPAHE U
moJIbpyKaHe Ha OE3KWYHU ¥ )KHIHA MPEXH, BB (UPMHU B 00JacTTa Ha
KOMYHHKAIIMHITE, EIEKTPOHUKATa H MH(POPMAIIMOHHUTE TEXHOJIOTHH U TIP.
Te Morat 1a IpoIbIKaT 00Pa30BAaHUETO CH KAaTO JOKTOPAHTH U Ja KaHIH-
JIATCTBAT 3a NPENOAABATEICKH JUThKHOCTH.

[To Hacrostmata mporpaMa mMa OOMEH Ha CTYICHTH C JAPYTH IOJOOHU
nporpamu B yHuBepcuTeTu B EBpona upe3 nporpamara Epazsm. Mma noa-
MICAHN CIIOpa3yMEHHs 3a ChTPYIHHYECTBO M OOMEH Ha 3-Ma CTYICHTH 32
o6mo 18 mecerna mexxay CopuiCKusl YHHBEPCHTET B TPH IPYTH YHUBEPCH-
Tera. UyKIeCTpaHHUTE CTYIEHTUTE ce 00yJaBaT Ha aHTVIMHACKH WIIM PYCKH
€3MK ChIJIACHO ITpaBUJIaTa Ha ITporpamaTa.



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

Duration: 3 Terms
Form of education: Full time

Supervisor of module 1:

Assoc. Prof. Dr. Yavor Shopov
Phone: (+3592) 8161 732

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

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

Phone: (+3592) 8161 806

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

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

The new master’s programme Aerospace engineering and communica-
tions (ASE&C) is starting in response to the great interest in this field. It
was demonstrated by the keen participation of bachelor students in the
similar study programme Space Challenges 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 satellite



communications; about signals, channels, webs and equipment of the systems
involved in wireless and satellite communications. Integrated circuits, micro-
wave communication devices and systems, microwave measurements, wire-
less webs and protocols, antenna and antenna grates, electromagnetic compati-
bility, etc., are studied to accomplish working knowledge necessary for the
relevant job positions. The solid background in physics of our graduate stu-
dents contributes with an additional point of view to the study in these engi-
neering 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 in the field job applicants. The goal of this
programme is to prepare qualified graduates to meet the demand of the
business for specialists ready to start work immediately in various projects of
aerospace industry. It creates exceptional opportunities for professional real-
ization. Companies will support the education in the programme and gradu-
ates will have prospects for jobs in the field with good conditions for work
and professional growth.

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

Students with a bachelor’s degree in physics, engineering physics or in
related fields of technical or natural sciences can be enrolled in this 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 related
to development and support of small satellites and unmanned flying systems,



development, design and production of parts and systems for satellites, reduc-
tion of satellite data and images, satellite navigation and telemetry (GPS- sys-
tems) in companies specializing in the field of aerospace engineering, elec-
tronics and information technologies, etc. They can continue their education in
a PhD programme or apply for faculty positions.

Graduates from module 2 of the programme can work in the fields 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 agree-
ments between Sofia University and Ecole d’Ingenieurs (ECE — Paris,
France), Aalborg University (Copenhagen, Denmark) and Instituto Superior
Technico (IST — Lisbon, Portugal) for exchange of 3 students for 18 months
total in the field of communications.

Foreign students will study in English or Russian language.

M Marucrbpeka nporpaMa:  Be3KHUHH MPeKH H YCTPOHCTBA

Cpok na obyuenue: 3 cemecTbpa/4 cemecTbpa
Dopma Ha obyyenue: peIOBHA/3a0UHA

Pvrogooumen: nou. n-p [lnamen Jlankos
mein.: 8161 806

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

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

C’BBpeMCHHI/ITe 0e3KUYHH KOMYHHUKallMK Ca €JHa OT Haﬁ-6’Bp30 pas-
BUBAIIUTE CE YOBEIIKU JEHHOCTH. Camo B PaMKUTE Ha €Ha TpETa YOBCLI-
KM XUBOT C€ CMCHHXA TPHU IMOKOJICHUSA MOOHMIHU KIIEThYHHU CHCTEMH U CC



MOSIBUXA 0E3)KMYHH MPEKH, KOUTO JHEC ONMPENENAT SIHH ChbBCEM HOB 00-
JIUK Ha KOMYHHKAIIMOHHOTO 00IyBaHEe Mex Iy XopaTa. [losBuxa ce Mpexu
nopu ot 4erBbpro mokonenue (LTE, WiMAX), xapakTepusupaiiu ce ¢
HOBH Pa3HOOOpa3HU YCIYI'HM M BHCOKa CKOPOCT Ha TpaHC(ep Ha ITaHHH,
MYJATAMENUS U COPTYepHO pamuo. TeMmIroBeTe Ha HapacTBaHE HA Oe3KUY-
HUTEe (OPMU 3a MPEHACSHE HA ped U JaHHHU 33 YaCTHH M KOPIIOPATHBHU
LIEJIM U TEXHOJIOTUUTE 32 TOBA ca HAMCTHUHA BIevyaTisaBaliy. Pa3mmpsBat ce
U KadecTBEHO ce TpaHCHOpMHUPAT (PYHKIHUTE Ha OCPHKUIHUTE MPEKHU 32
BpB3Ka C MHTEPHET, CUTYPHOTO MpeIaBaHe Ha TaHHHU U M300paKeHNUs, TIac
npe3 uHTepHET VOIP, HOBH MYyNTUMEIUIHU YCIYTH, ,,MOOMICH OC3KHUYCH
ouc”, TeneMenuIHA, PaIHOYECTOTHH UACHTH()UKAIIMOHHN YCTPOUCTBA,
CeH30pHU Mpexu U mp. KimouoBuar moMeHT Oemie mpe3 2004 r., koraTo
OposT Ha MOTpeOUTENUTE HAa OEPKUUCH WHTEPHET B CBETOBCH Mamad Haj-
XBBPIU TO3M Ha MOTpeOUTENHTe ¢ XKu4eH uHTepHeT. OcobeHo OBp30 ce
pa3BuBat OepxuunuTe NoKaTHH Mpexu (WLAN), kakTo 1 Ha IepcoHaTHU
KOMITIOTPY H TEPMHUHAIH C TexXHUTE uHTepdelicHu ycrtpoiictBa (PAN
MpexH). Bede ce roBopu U 3a MpeXH C MEPUMETHP Ha JeMCTBHE OKOJIO
Tsu10TO Ha YoBeka (BAN). OGemuHsBaT ce KOMIIOTHPHU, OC3IKUIHU, MO-
OWJIHM W ONTHUYHH MPEKH, HEMPEKHCHATO CE IOSBSBAT HOBU (DYHKIIUH,
YCIAYTH W TEXHOJIOTHMH OT HOBO IOKOJeHHe. ToBa HEM30EKHO MPOMEHS
HAYMHHUTE Ha OOIIyBaHE W PAa3BUTHE HA OOIIECTBOTO — COLMAIHU MPEXKH,
00MEH Ha eJNEeKTPOHHA HH(POPMAITHS, EIEKTPOHHO IPABUTEIICTBO U TIP.

Llen na npoepamama: VI3rpaxnanero, pa3lIMpsIBaHETO U MOAIbpKa-
HETO Ha CHbBPEMEHHHUTE KOMYHUKALIMOHHU MPEXH M KOMYHHUKAIMOHHU
TEXHOJIOTHHU C TOJKOBa OBP30 MPOMEHSIIHN CE XapaKTEPUCTHKH HEMUHY-
€MO H3MCKBa HAJIMYUETO Ha CIEUUATUCTH C MO-IIMPOKU MO3HAHMS 3a
ApXUTEKTypaTa Ha MPEKATE U (PYHKIHOHATHOCTTa HAa H3IOI3BAHHUTE
YCTpOHCTBa, 3a TSAXHOTO MPOrpaMHpaHe M 3a HauWHUTE Ha OOMEH Ha
MaHHH Mexnay TiX. OCBeH TpaJWIHOHHHUTE YMEHHS 3a COPTYEPHOTO
MOATbpPXKAHE HAa MpEXHUTE, MO3HABAHETO Ha TAXHAaTa OpraHu3alus U
MPOTOKOIIM 332 BPB3Ka OT BAKHO 3HAYCHHE Ca W IMO3HAHUITA 33 (PU3UIHU-
T€ OCHOBM HAa MOOWIHHUTE PaJiOKaHAIH, 32 YCTPOUCTBOTO W (PYHKIHO-
HUPAaHETO Ha IPUEMHULINTE, IPelaBaTeNuTe, aHTEHUTE; 32 MUKPOBBJIHO-
BUTE U3MEPBaHUs, 32 Bb3JEHCTBUETO HA MUKPOBBJIHUTE BHPXY YOBEKA U



Opyru (PM3UYHU IO CBOSITA CHIIHOCT IO3HAHUA 32 MPEXHUTE U YCTPOMCT-
Bara. IMEHHO TyK € U IpuBJIeKaTelHaTa Cujla Ha MarucTbpcKkarTa mpor-
pama BezxuuHu Mpexu u ycTpoiictBa BEB Dusnmdeckust Gpaxynrer — T
OCHUTYpsIBa €IHAa CTAOWIHA IMOJTOTOBKA HA CIEIHAIUCTH C JOCTATHYHO
IIbJICH KOMIUICKT 3HAHUS U MHOBATUBEH MOTIIE] KbM ObIemara uM pabo-
Ta.

CrpykTypaTa Ha MaructbpckaTa nporpama be3KUuHU MpEXu U YCT-
poiicTBa BKIItOYBa 3 00pa30BaTeNHU IPYNH B 3 erama: 3 yBOJHH H30Hpa-
eMH JTUCIUIUIMHHU (3a OKoo 1.5 Mecella OT Ha4ajJo0TO Ha 00Y4YEHHETO), 7
3aJIBJDKUTETHY U OT 7 1o 10 n3bupaeMu QUCHUILIMHE (OT 06mo 19) B 5
HaIpaBJIeHUd (32 OKoJIO | roJMHa) U NpakTuKa (KypcoB MPOEKT) ¢ UHIU-
BHJIyaJIHU 3a7a4u (32 okoio 1/2 rognHa B Kpas Ha 00ydeHuero). [lonexe
CTYICHTUTE UIBAT OT Pas3iIHYHU yYeOHU 3aBEICHHS W C PA3THYHO HHBO
Ha MOATOTOBKA, YBOJHUTE NUCLUIUIMHU ca MpEJHA3HAYEHH 3a U3PaBHS-
BaHE U OIPECHSABAHE Ha MO3HAHUATA HA CTYIEHTUTE OT OakajaBbpcKaTa
CTEIIEH MO0 OOIMIOTCOPETUYHUTE U MPHIOKHO-TIPAKTHICCKATE OCHOBU Ha
mporpamara. 3aIbJDKHTEITHATE U M30MpaeMUTe AUCIUIUINHU U WHIWBH-
JlyallHaTa TpaKTHKa ca pasnpeneieHu B 5 HampasieHus: 1) Enexrponu-
HAMUKa, Pa3lpOCTpaHEHUE Ha CUTHAIW, HH()OPMAIUSI U CTATHCTUKA; 2)
Curnanu, MOAynaluuu, KogupaHe u gocthl; 3) KoMmyHuKaunoHHH ycT-
poiicTBa M cuCTeMH (MHTETpaJlHi CXEMHU U MHUKPOBBJIHOBA U Oe3KMYHA
TexHHKa); 4) Mpexu, MpOTOKONH, IporpaMupaHe u coPpTyep, CUTYPHOCT,
TpaHchep Ha naHHY, U 5) HOBanuu U yrpaBiieHUe, MPaBHA U HKOHOMH-
gecku mpobiaemu Ha Mpexkute. OCOOCHO CHMITHA 9acT Ha Iporpamara,
KOSITO CE cpella Mo-psAKO B APYTH MOMOOHH MPOrpaMHu, € 4acTTa, CBbp-
3aHa C WHTErpajHaTa eJeKTPOHHKA, MUKPOBBJIHOBATa TEXHUKA, U3MEp-
BAaHUSTA, AHTEHHUTE, CATEIUTHUTE KOMYHHUKALIMH, CEH30PHUTE MPEXKH,
paINOYEeCTOTHUTE HICHTU(MOUKAMOHHU YCTPOWCTBA, ONTHYHATA KOMY-
HUKallMOHHA TEXHHKA, €JIEKTPOMAarHUTHATa ChbBMECTHUMOCT, CHUTHalHaTa
UHTETPUPAHOCT U JAp., KBIAETO MPENOAABATENCKUAT €KHUII HMa TOJIsM
omut. iMeHHO ToBa kapa OakajaBpy OT Pa3IUYHU BHCIIU YUYIIWIIA J1a
JKENasT Ja MPOIBIDKAT 00pa30BaHUETO CH B Ta3H MAarkMCThPCKa IMporpama
— TYK T€ HAMHUpAT YHUKAIHU HOBH 3HaHWA. [100pe monOpaHusT mpemnoa-
BaTEIICKU €KUI — YHUBEPCUTETCKH IIPEIOIaBATEI N ¢ OOTaT OMUT U J00pe



MONrOTBEHH  MpEMoJaBaTeld  OT  OW3Heca,  KOUTO  3aJaBar
,,State-of-the-art“ HUBO Ha M3y4yaBanute npodiiemu, kakro u nmoutu 100%
00€e31eueHOCT Ha JIGKIIMOHHUTE KYpCOBE C aBTOPCKU y4eOHHUIM (XapTue-
HU WM eNEKTPOHHH), CHJIHO MOANIOMAara CTYJCHTUTE U yBenndaBa eek-
TUBHOCTTA Ha 3aHATHATA. B mporpamara ca BKIIOYCHH U JBa YHUKATHH
€IHOKpaTHU Kypca B JIETHHUS M 3UMHHUS CEMECThpP, 32 KOUTO CE€ KaHAT
M3BECTHH CIICIAATHCTH MO aKTYaIHU MPOOIIEMH OT TeMaTHUKaTa Ha Mpor-
pamata, a TEMUTE ca pa3JIMYHU BCSAKa TOJUHA. MarucTbpckaTa mporpama
€ ONTHMHU3HpaHa 3a 0Kono 15-20 cTyneHTH T'OJWIIHO, 32 Ja He ce Iyou
BpB3KaTa C OTICTHH CTYICHT U JIa Ce 3ama3u e(peKTUBHOCTTA U ITHIHO-
TaTa Ha yueOHU mporec. CTpykTypaTa ¥ cnenuuyHuTe 0COOEHOCTH Ha
mwiarpopMata Ha OOYYCHHE B HWHTCPAMCHUILIMHAPHATA MAaTrUCTHPCKA
nporpama be3xuuHm Mpexu W yCTpOHCTBA ca MyOJMKYBaHH B HIKOIKO
CTaTHHM Ha aHTJMICKM €3HK, MMOocielHaTa OT KOWTO € Ha OHJIalH aJpec:
http://www.ijmef.org/ paper Info.aspx?ID=2583.

CpoKbT 32 pemoBHO O0ydeHHE B IporpamMaTa be3knaHu Mpexu U yc-
TpokctBa ¢ 1,5 romunu, wim 3 cemectbpa, ¢ odbeM 720 yueOHM dvaca (3a
kouto ce gaBat 60 ECTS kpeanta) u 3aBbpHIBa ¢ yaeOHA MPAKTHKA (WITH
KypCOB IPOEKT) W 3aIluTa Ha murioMHa padora (ome 30 ECTS kpeaura).
CpokbT Ha 33109HOTO 00y4eHue e 4 cemectbpa ¢ 0omo 90 ECTS kpenura
(xaxTo TpH penoBHO oOydeHue). [lpu oOyueHHe cpemry 3aruialaHe B 3a-
nmouHa (opma (32 KaHIMIATH, IPUETH KaTo MpodecroHaHN 0aKaiaBpy OT
KOJIeXkKH) CpokbT € 4 cemecTbpa U 120 kpeaura (nonbiaHutenuure 30 kpe-
JIUTa ce MOMbJBAT OT oule 6 AMCUUIUIMHK). BaxkHo e 1a ce 3Hae, ue 3a/104-
HOTO OOyueHHe (KaKTO W PEIOBHOTO) CE MPOBEXKIA MPEe3 MENHUs CEMECThP B
ynoOHO Bpeme Beuep. B mporpamaTa ce mpueMart KaHAUIATH ¢ OakamaBbp-
CKa cTeleH 1Mo (pu3WKa W WHXEHepHa (PU3MKa, HO CHIOIO W OaKajaBpH C
ONMU3KK 70 TeMaTHKaTa Ha MPOrpaMata CIICIHAaTHOCTH OT BCHYKU TEXHU-
YeCKH BHCIIM Y4eOHHW 3aBencHus. [IpueMbT Ha KaHAWAATH 32 pPENOBHA
dopMa e mpe3 3UMHHUS CEMECThbp. 3aH0YHOTO OOydeHHE 3armodBa IIpe3
neTHus ceMmecTbp. [IpueMbT Ha KaHAMJATU 32 PEJOBHO UJIM 3a104HO 00Y-
YeHUE 32 MeCTa, CYOCHINpPaHU OT Ibp)KaBaTa, CTaBa ¢ M3IHT, a 3a IIIATEHO
o0ydeHue — caMo IO JOKYMEHTH (TI0 ycIiexa OT AWIUIOMAaTa 3a BHCIIE 00-
pa3oBaHHE MIPU CPEICH yCIeX, He MO-HUCHK OT no0Bp). B mporpamara ca



MPEABUICHN M30MpacMu U3PaBHSBAINY JUCIHIUIMHY 32 CTYJICHTH, 3aBBP-
e OakanaBbpcKa crerneH BbB Dusnueckus pakyireT, B Apyr hakyaTer
WM Jpyro Bucmie ydwiumie. @opMaTa Ha JbPXKABEH WU3MHUT € 3alllUTa Ha
MarucThpcKa IUIUIOMHA padoTa mpe; KOMUCHS. 3aBbPIIUINTE IporpamMara
MaruCTPH MOTaT Ja paboTAT B 00JaCTH, CBBP3aHH ChC Ch3laBaHe, Pa3IIu-
psBaHe, MPECTPYKTYpUpaHe U MOIbpKaHe HA OC3KUYHY U )KHIHU MPEXKH,
BBB (UPMHU B 00JaCTTa Ha KOMYHHKAIMHUTE, CICKTPOHUKATa U WHpOpMa-
[UOHHHUTE TEXHONOrWH U Ip. Te Morar ja mpoabikaT oOpa30BaHHETO CU
KaTO JOKTOPAHTH U JIa KAHAWJATCTBAT 32 MPENOAaBATEIICKH UTHKHOCTH.

OT caMOTO CH Ch3[aBaHe B IporpamaTa ce o0ydaBa BHHATW IThJIHA
rpyma CTYACHTH, KaTo B ITOCIECTHUTE TOANHU TUIIMYHATA 00ma Opoiika Ha
SIMHOBPEMEHHO O0YYaBaHUTE PEIOBHHU U 3aJ0YHH CTyAEHTH ¢ 15-25. 3a-
HATHATA CE BOAAT INIABHO BeYep, 110 TPYIH OT 2—3 Kypca eTHOBPEMEHHO Ha
Bcekn 1-1,5 mecenma. ToBa mo3BonsiBa nocta eheKTHBHO OOydeHHE, ¢
MHOTO WHAWBUIyaTHU 3aa9d U CAMOCTOSATEIHH MPOYYBAHUS IO BCUYKU
mucnuruinad. Hackopo ce BbBenoxa HOBH 8 m30mpaeMu Kypca B ChBpeE-
MeHHH obnactu. ViMa u MHOrO J1abopaTopHU MPAaKTHKYMH, KAKTO H KOM-
MIOTBPHO OOYUYEHHE Ype3 CIEIUaTN3NpaHd COPTyepH W cuMynatopu. B
mporpamaTa ce o0y4aBaT MHOTO CTYACHTH U OT Ipyru Qakynretd Ha CY
(ocroBHO 0T ®MMU), KakTo m ot Apyru Bucim yuwauma (TY — Codus,
HBY, 103V u np.). Bapuant Ha nporpamara cbC CIEIUATHO Pa3padOTeH
yueOeH TUTaH € TpeaBUIeH 3a oOydeHre Ha MPOoQEeCHOHATHN OakalaBpH,
3aBBPIIAIH B KOJICKH.

Bede HIKONKO TOMMHU MMa peaieH OOMEH Ha CTYACHTH OT HacTOsIIaTa
mporpaMa ¢ MoJoOHH MPOrpamMyd B APYTH YHHBEPCHUTETH Upe3 Iporpamara
Epazem (1 B mBere mocoku). MiMa MOATIICAaHN CITOPa3yMEHHs 33 ChTPYAHH-
9ecTBO M 0OOMEH Ha 3-Ma cTyneHTH 3a o6mio 18 mecerna mexny Coduiickus
yauBepcuteT U Ecole d’Ingenieurs (ECE-Paris, France), Aalborg University
(Copenhagen, Denmark), Instituto Superior Technico (IST-Lisbon,
Portugal), University of Bologna (Bologna, Italy), Cubupckust aepokocMu-
gecku yHUBepcuTeT B KpacHospck, Pycus. Ogaksat ce u apyru. Uyxnmect-
paHHHTE CTYICHTHTE ce 00ydYaBaT Ha aHTJMHACKH €3WK CBIJIACHO IIpaBHIaTa
Ha [porpaMara.



M Marucrbpeka nporpama: Wireless Networks and Devices

Duration: 3 Terms (1,5 years)
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/
http://www.phys.uni-sofia.bg/~dankov

Modern wireless communications are one of the fastest growing human
activities. Just during one-third of a human life, three generations of mobile
cellular systems have emerged and wireless networks have been established
that now define an entirely new communication style between people. There
are even fourth generation networks (LTE, WiMAX), characterized by a
variety of new services and fast data transfer, multimedia and software radio.
The growth rate in wireless modes of speech and data transfer for private and
corporate purposes is really impressive. There is expansion and qualitative
transformation in functions of wireless networks for Internet connection,
secure data and image transmission, voice over Internet VoIP, new multime-
dia services, “mobile wireless office”, tele-medicine, radio frequency identi-
fication devices, sensor networks, etc. The key moment was in 2004 when the
number of users of “wireless” Internet worldwide surpassed the users with
“wired” Internet. Wireless LANs (WLAN) develop nowadays particularly
fast as well as personal computers and terminals with their interface devices
(Personal Area Networks, PAN). Under discussion are already networks with
working range around the human body (Body Area Networks, BAN). Unifi-
cation of computer, wireless, optical and mobile networks takes place, new
functionalities and next generation services constantly emerge. This inevita-
bly changes the ways of communication and social development — social
networks, electronic data interchange, e-government, etc.

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



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

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

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



courses are designed to level and refresh their knowledge in the basic the-
oretical and applied subjects in the field. The compulsory and optional
courses and individual practice are divided into 5 areas: 1) Electrodynam-
ics, signals propagation, information and statistics, 2) Signals, modula-
tions, coding and access, 3) Communication equipment and systems (inte-
grated circuits, microwave and wireless equipment), 4) Networks, proto-
cols, programming and software, security, data transfer, and 5) Innovation
and management, legal and economic issues of networks. A particularly
strong part of the programme is that related to integrated electronics,
microwave technology, measurements, antennas, satellite communications,
sensor networks, radio frequency identification devices, optical communi-
cation equipment, electromagnetic compatibility, signal integration, etc.,
where the teaching staff have the greatest experience.

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

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

Students can benefit from the opportunity to continue their study at
other universities in the European Union, with which Erasmus programme



agreements have been signed, or in non-EU countries at educational insti-
tutions with agreed cooperation and student exchange. The signed agree-
ments for student exchange are with: Ecole d’Ingenieurs (ECE-Paris,
France); Aalborg University (Copenhagen, Denmark); Instituto Superior
Technico (IST-Lisbon, Portugal), Siberian State Aerospace University in
Krasnoyarsk, Russian federation.

The applicants for the master’s programme Wireless Network and De-
vices shall have suitable bachelor’s degree in the field of physics, elec-
tronic 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 need to apply for the programme before the end
of September, if applying by documents only. The applicants by docu-
ments only are required to have an average grade from their bachelor’s
education, equivalent to the European C grade, or higher. Students offi-
cially finish the programme by defending a master’s thesis before an offi-
cial (government) commission. The received master’s diploma from the
University of Sofia ,,St. Kliment Ohridski* is recognized worldwide. The
graduated students of the master’s programme Wireless Networks and
Devices will have knowledge in the area of design and measurement of RF
and microwave integrated circuits, antenna engineering, system design of
wireless communication systems and the communication technologies.
They can apply for jobs at companies and organizations connected with the
design, manufacturing, measurements and analysis of microwave devices
and systems, as well as in the area of modern wireless communications.

CIIEHUAJTHOCT AAJIPEHA TEXHUKA
N AAPEHA EHEPTETUKA

M Marucrbpeka nporpama: Siipena eHepreTHKa U TEXHOJIOTHH
Pvrosooumen: nou. n-p Jlrogmun Lanko

mein.: 8161 704
e-mail: lndmil@phys.uni-sofia.bg



MarucrbpckaTta nporpama SapeHa eHepreTka U TEXHOJIOTMH HMa 3a
e TOATOTOBKATA Ha BUCOKOKBAU(HIIMPAHH CIICIAAIMCTH B 00JIaCTTa Ha
¢u3MKaTa M eKCIUIOATAIMATa Ha SIPEHUTE PEaKTOPH, EKOJOTHsTa Ha S-
PEHUS TOPUBEH IMKBI U MPUIOKESHUETO HA SAPCHO-(OU3NIHUTE METOIH B
pa3NMUYHU 00JaCTH HA HAayKaTa, MEIUIMHATA U MTPAKTUKATA.

3aBbPIIMINTE MAaruCTpyd MMaT BB3MOXKHOCTH 3a peanmm3auusi B AELL,
KaTO EKCIIEPTH MO PeaKTOPHO-(PU3NYHH TEXHOJOTHH; PAINOXAMUS; Pajiia-
[IMOHHA 3alUTa U JIO3UMETpPHS; HEYTPOHHO(DU3NYHN PEAKTOPHU IIpeCcMsTa-
HUS; KaKTO U B HAYYHOM3CJIEIOBATEICKH 3BEHA, ClIeLUaIM3UpaHu B 001acT-
Ta Ha S[peHaTa eHepreTuka. Te ce peaqu3upar ChbUIO0 B HWHCTUTYLHUHTE,
CBBP3aHU C METPOJIOTUSTA U KOHTPOJIa Ha HOHU3UPAILUTE JIbUECHUSL.

B 3aBucuMoOCT OT IpeABapuTeNlHATa 00pa30BaTEeIHA CTEICH HA KaHIU-
JATUTE MarucThpcKaTa mporpama uMa 4eTUpu pa3HOBUIHOCTH:

M Marucrbpeka nporpama: Sapena enepreruxa u TexHosoruu — I
(3a cmeUaINCTH)

Cpoxk Ha obyuenue: 3 cemecTbpa
Dopma na obyuenue: peIoBHA

Yenosus 3a kanouoamcemeane: 3aBbplIeHa 0aKaIaBbPCKa CTEIECH II0
sIpeHa TEXHUKA U sIpeHa eHepreTHka.

[TpuemaT ce kKaHIUOATH 32 CyOCHAUpPaHO OOydYeHHe U B IUIaTeHa Gopma.
KanmunarcTBammTe 32 MecTa, CyOCHIMpPaHU OT ThpKaBaTa, IOJlaratr Ipre-
MeH U3NUT 1o Qusuka. KanmunarcTpammTe 3a mwiateHa gpopma Ha oOydeHue
ce Kacupar 0e3 U3IHT, [0 CPESAHHS YCIeX OT QUIUIOMaTa 3a BHCIIE 00pa3o-
BaHUe (YCIEeXbT TPsOBa 1a ObJie HE MMO-HUCHK OT T00BD).

MarucrbpckaTa nporpama 3arno4Ba OT JIETHUS CEMECTBP.

M Marucrbpeka nporpama: Sapena enepreruka u Texuosioruu — Il
(3a HeCeUAJNCTH)



Cpoxk Ha obyuenue: 4 cemecTbpa
Dopma na obyuenue: peroBHa

Yenosus 3a kanouoamcmeane: 3aBbplieHa OakanaBbpcKa CTEHEH B
obyacTTa Ha (PU3UIECKHUTE WM XUMHICCKUTE HAYKH.

[puemaT ce kKaHIUIATH 32 CyOCHIUpaHO OOyUYeHHE U B IUIaTeHa Gopma.
KanmmnarcTBammTe 32 Mecta, CyOCHIMpPaHU OT ThpKaBaTa, IOJIaraT Ipre-
MeEH U3MUT 1o gusuka. KanmumarcTBammTe 3a miateHa gpopma Ha oOydeHue
ce Kacupar 0e3 U3IHT, IO CPEAHHS YCIeX OT IUILIOMaTa 3a BHCIIE 00pa3o-
BaHUe (YCIEeXbT TPpsIOBa Aa ObJie HE MO-HUCHK OT T00BD).

Maructppckara mporpama 3amo4Ba OT JISTHUS CEMECTB.

M Marucrbpcka nporpama:  SlapeHa eHepreTuka u
TexHoJioruu — IV
(3a mpoecnonaTHu 6aKanaBpu
110 TOILIO- U SIAPEHA EHEPreTHKA)

Cpox na obyyenue: 6 ceMecTbpa
Dopma Ha obyuenue: 3a09HA

Ycnosus  3a  kamouoamcmeane:  3aBbplIeHa  00pa3zoBaTen-
HO-KBaNM(UKAIIMOHHA CTEIEH ,,ipo)eCHOHaNeH GakalaBpp™ MO TOIUIO- U
SpeHa eHepreTrKa.

[Ipuemar ce kaHIUOATH caMo B IiaTeHa Gopma Ha oOydenue. Kanmam-
NMATCTBAIIUTE CE KIACHPAT IO CPETHHS YCIIEX OT TUILIOMAaTa 3a BHCIIC
obpazoBanue. Toii TpsOBa qa ObJe HE MO-HUCHK OT JOOBP.

Maructppckara mporpama 3amo4Ba OT JISTHUSI CEMECTB.

CIIEHUAJTHOCT ®U3UKA U MATEMATHUKA

M Marucrbpeka nporpama: MeTo10.10rusi Ha 00y4eHHETO



1o (pu3nKa M ACTPOHOMMUS

Cpok na obyuenue: 2 ceMecThpa/3 ceMecTbpa
dopma Ha obyuenue: peOBHA/3a]0THA

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

MaructbpckaTa nmporpamMa MeTofonorus Ha 00y4eHHeTo no (Gus3nka u
ACTPOHOMHSI € C MPOIBIIKUTEITHOCT JBa CEMECThPa 3a peJioBHa (opMa Ha
o0ydJeHHe U TPH CeMeCThpa 3a 3a704Ha. T € mpeaHa3HaueHa 3a OakayaB-
pu, 3aBbpuM cneruanHoctute Ousnka u mMatematuka, Ousuka U UH-
¢dopmaTrka, Xumus U ¢usuka, Ousnka, Xumus, buonorus, WmkenepHa
¢usnka, SnpeHa TEXHHWKAa M eHepreThka, AcTpodu3nKa, METCOPOIOTHS U
reou3nKa, KaKToO ¥ HAKOM WHXKCHEPHH CIICIIMATHOCTH, KaTO MOCICAHUTE,
3a Jla mojydyaT U KBaTH(UKAIKA 3a YIUTENT 10 (GU3HUKA M aCTPOHOMHS, 3a-
IBJDKUTETHO TpsAOBa na u3bepar mucuurivante [lemaroruka u I[lcuxomo-
THsl.

MarucrbpckaTa mporpamMa uMa 3a 1ei a Aaje pa3linpeHd NOo3HaHUS B
IIUPOK CIIEKThP OT 00JIACTTa Ha MpernojaBaHe Ha (PU3MKaTa U aCTPOHOMH-
sra. OT emHa cTpaHa, B ydeOHHUS IUIAH ca 3aCThIICHH KypCOBE OT MOYTH
BCHYKH OCHOBHH 00JIaCTH Ha ChBpeMeHHaTa (PU3MKA M aCTPOHOMHUS, a OT
JIpyra — JUCHUIUIUHU ¢ METOIO0JIOTHYECKA U TUAAKTAYECKA HACOYEHOCT.

3aBbpIIMINTE MpOrpamMaTa Iiie MoTydaT He CaMO ChOTBETHATa 00pa3o-
BaTEITHO-KBATH(UKALIIHOHHA CTENEeH ,,MarkucThp', OTIMYaBaIla TH OT
MpEeroIaBaTeNIuTe Mo (PU3MKA M aCTPOHOMHUS ¢ OaKallaBbpCKa TakaBa, HO U
11e MPUI00UAT 3HAYUTEITHO MM0-3abJI00UEHH M Ha TI0-BUCOKO HUBO 3HAHUS
Y YMCHHS BbB Ba)KHH U ChbBPEMEHHHU 00J1aCTH Ha TMeAarorukaTa i METOIU-
KaTa Ha TperojaBaHe Ha (PU3MKAa U aCTPOHOMHUS, KAKTO W Ha IpeaMeTa
YOBEKBT U NMPUPOJATA.

[To chabpkaHue ydeOHUAT MaTepual, OT €Ha CTPaHa, € ChoOpa3eH U
0a3upaH Ha OakaJdaBbPCKUTE KypCOBE MO METOAMKA Ha OOYYECHHETO IO



¢u3MKa ¥ aCTPOHOMMSI, a OT JPYTa, TOH MOKPHBA OOUIOMPUETUTE U3UCK-
BaHHUA 3a MarucThbpcka CTeNeH. B TO3u acmekT enHa 4acT OT KypcoBeTe
TPETHpAT MaTepus OT OaKaIaBbPCKOTO O0YYEHHE, HO Ha MO-BUCOKO HHBO,
CBHOTBETCTBAILO Ha CTENEHTa ,,MaruCThP*, a Jpyra 4acT TpeTHpaT ChbBpe-
MEHHH MOCTHXEHUs Ha AUJAKTHKATa U ICUXOJOrusita— MeTroauka Ha Tie-
Jaroruyeckute uscieasanus, [Icuxonorus Ha ynpasienueTo Jouumono-
rust, MeTonuka Ha npoduiupanoro odyuenue u ap. OTIeneHo ¢ BHUMaHHE
U Ha OOyYCHHETO II0 OpraHW3alds W YIpaBJICHHE Ha OOpPa30BAaHHETO
(Y9uiMIIeH MEHHUDKMBHT), KOETO JTaBa BE3MOKHOCT 3a OBJIEII0 KapHEPHO
pa3BUTHE.

KbM KypcoBete, HaArpakIaIiy 3HAHUTA 10 CbOTBETHUTE pa3leny Ha
obmaTta (u3nuKa U acTPOHOMHUSITA, ca MPEABHICHH CEMUHAPHU YIIPasKHE-
HUS IO pelIaBaHe Ha 3aJaddl 1Mo (H3MKa ¥ acCTpOHOMHS. B mbpBusl cemec-
Thp € IPEIBUACH CHelHalieH MPakTUKyM 10 METOIMKAa M TEXHHKa Ha
yueOHUs (PU3UUCH EKCIIEPUMEHT, a BB BTOPHUS CEMECTBD Ca MPEABHICHU
MeJaroruvecka MpakTUKa 1 CTax B 0a30BH yUMIIMLIA.

[pennoxenu ca 9 3agpKUTENHA Kypca U 11 m30upaeMu, OT KOHTO
cTymeHTHTe TpsiOBa ma m3bepatr 4. C paspelieHue Ha PHKOBOIUTENS HA
mporpamaTa HSKOM OT M30HMpaeMHUTe KypCcOoBE MOraT Ja ObJaT 3aMEHEHU C
TaKuBa OT JIPYTM MarucCTbpPCKU IPOrpaMM, CBBP3aHU 10 TEMAaTHKa C JIUI-
nmomMHara pabota. M30upaemute KypcoBe ca kato ¢usuanu ( KeanToBa
¢uzuka, Vcropus Ha ¢(usmkata, Mereoponorus u reou3nka), Taka U
MetonuaHU ( MeXIyTpeIMeTHH BPB3KH B 00YIEHUETO M0 (PU3HKA) , KOETO
mojmoMara ObJICIINTe YIUTETH B MO-I100paTa UM MPOQeCHOHATHA peai-
3alusl.

[IporpamaTa 3aBbpIIBa C 1Ba IbPXKABHU M3MUTA - TUILIOMHA padoTta u
MPAKTUYECKH IbPKABEH U3MHUT B YUHIIUILIE.

[Mpuemar ce xkanmumaTH 3a cyOCHIMPaHO OOYUCHHE U B IIaTeHa (op-
Ma. KanamparcrBammre 3a Mecta, CyOCHIMpaHUA OT IbpKaBaTa, mojaraT
MpUeMeH W3MUT 1o ¢u3uka. KanmumarcTBammre 3a IuaTeHa ¢opMa Ha
o0ydeHue ce kimacupar 0e3 H3IHUT, [0 CPeNHUsS yCIeX OT OUILIoMaTa 3a
BHCIIe oOpa3oBaHHe (ycleXbT TpsOBa na OBJE HE MO-HUCHEK OT IOOBP).
[Iporpamara 3amouBa mpe3 3MMHHUS CEMECTBD.



CIIEHUAJTHOCT KOMYHUKALIUU U PU3UYHA
EJIEKTPOHUKA

M Marucrbpcka nporpama: KomyHukauun u Gpu3H4Ha eJeKTPOHHKA

Cpoxk Ha obyuenue: 2 cemecTbpa
Dopma na obyuenue: peaoBHA

Pvrosooumen: nou. n-p XXusko KucboBcku
men.: 8161 640, cras b417
e-mail: kissov@phys.uni-sofia.bg

OO0yueHHueTo € ¢ NPONBJDKUTETHOCT [Ba CEMecTbpa, Iporpamara
3aImo4yBa OT 3UMHHS CEMECThP U 3aBBPIIBA C TUILIOMHA padoTa.

B maructspckara nporpama KoMmyHukanuy u GU3M4HA SICKTPOHUKA
Moratr jJa ce oOy4yaBaT CTYJIEHTH, KOMUTO MpuUTexaBaT: oOpa3oBaTe-
HO-KBaJTU(PUKAIIMOHHA CTEIEH ,,0akanaBbp‘ mo KoMmyHuKamu u pu3nvaHa
CNEKTPOHMKA WiIH (QU3MKAa W HHXKCHepHa (U3nKa; oOpa3oBaTel-
HO-KBaJTU(PUKAIIMOHHA CTEICH ,,0aKalaBbp WIH ,,MarHCTBP" IO MpPH-
pOIHU Ui HUHXEHEPHU CHELUATHOCTH; obpa3zoBaTtel-
HO-KBaJTU(PUKAIIMOHHA CTEIEH ,,0aKaJaBbp MU ,,MaTUCTBP" C YUHTENIC-
Ka IPaBOCIIOCOOHOCT MO (PHU3HMKA, MATEMATHUKA, XHMUSL.

[punobumure 00pa3oBaTeNHO-KBATN(UKAIIMOHHA CTEIEH ,,Maruc-
Thp 1o crenuanHoctT KoMyHukanuy u Qu3uYHA €IEKTPOHHKA B 3aBH-
CUMOCT OT MOAyJja, KOWTO ca M30palid, ca MOATOTBEHHU Ja U3IBJIHIBAT
CIIEIHUTE ACHHOCTH:

Mopaya 1. KomyHukauuu

Ja ochuiecTBsBaT KOHCTPYKTOPCKA, TEXHOJNOTUYHA M M3CIEA0BaTEN-
CKa JIeifHOCT B 00JiacTTa Ha KOMYHUKALMUTE; Ja U3BBPLIBAT IPOYyYBaHE,
aHaJIM3, TECTOBE U EKCIUIOATAllUsl Ha OTICIHU MOXYIH, OIOKOBE, YCT-



poHCTBa U MPEXHU B 00JaCTTa HA ChbBPEMEHHUTE KOMYHHKAIMH; J]a ydac-
TBaT B MPOU3BOJACTBOTO, MOHTaXa M HACTpOHKaTa Ha KOMYHHUKAallHOHHHU
ycTpoiictBa. PaboraTta mo o0cimykBaHe Ha MPEXUTE 3a ChbBpeMeHHUTE 4G
u 5G crangapru.

Mopay 2. ®U3U4YHA eJIeKTPOHUKA

Jla oChIECTBIBAT KOHCTPYKTOPCKA, TEXHONOTUYHA U M3CIIEOBATEN-
cKa JedHocT B obnmacTra Ha (M3MYHATA ENEKTPOHHMKA, A W3BBPIIBAT
MpOoyYBaHe, aHAlU3, TECTOBE M EKCIUIOATAlWs Ha TEXHOJNOTUYHU YCT-
pOMiCTBa Ha OCHOBaTa Ha IUIA3MEHU W3TOYHHIIM, HA TOJEMHU IJIa3MCHU
YCTaHOBKH M Ta30BU Pa3psay; AUArHOCTHKA M IOAAPHIKKA MPU IUIa3Me-
HUTE TEXHOJOTHU 3a OTJaraHe Ha THHKU CIO€Be, MOAU(UKAIUs Ha TO-
BBPXHOCTH, TUIA3MEHO €LBaHE H Jp.

[Mpuemar ce kaHgmmath 3a cyOcumupaHo OOydeHHUE W B IUIaTEHA
¢dopma. KannuaarcrBamure B Moayn 1 3a mecta, cyOcUaAMpaHu OT IAbp-
JKaBaTa, MMoJlaraT MPHEMEH H3MUT 10 (GU3UKA, a KaHAUJATUTE 32 MOIYI 2
— 1o ¢usuKa Wi xuMus BpB Dakynrera mo xumus u papmarms. Kanmu-
JATCTBAIIKTE 32 IIaTeHa GopMma Ha o0ydeHHe ce KiacupaT 0e3 HU3MUT 110
CpenmHusl yCIeX OT IUILUIOMAaTta 3a BHCIIe o0pa3oBaHue (YCIEXBT TPsOBa
Ja ObJie He MO-HUCHK OT J00BD).

3aBBPUIMIUTE CIICIIHATHOCTTa MAarUCTPH Ca MOJATOTBEHH Ja CE Peaiu-
3UpaT KaTO KOHCTPYKTOPH, CIICIHAIHCTH IO MOJAPBKKA U CEPBU3 B 00-
JaCTTa HA KOMYHHKAIMUTE M IUIA3MEHUTE TEXHOIOIHMH BBHB (pH3ndHATA
CIIEKTPOHUKA; CHCIUANUCTH, CKCIIEPTH, KOHCYATAHTH B IbP)KAaBHU M Yac-
THU QUPMH, HAYTHO-TIPETIOIABATEIICKH U U3CICIOBATEIICKH KA IPH.

OOy4eHHETO ce OCBIIECTBABA OT CKHII OT IPEMOaBATEIN OT KaTeapa
Pagnodusuka u enekrponuka, @usnka Ha TBBPJAOTO TSIO U MHKPOEIEK-
TpoHnkaTa, KBantoBa emekrponuka, Ontuka u crekrpockomus. Cry-
NEHTUTE MMAT BB3MOXHOCT 3a IpaKTHKa He camMo B bwirapus, HO u B
Ecole d’Ingenieurs (ECE-Paris, France), Aalborg University (Copenhagen,
Denmark), Instituto Superior Technico (IST-Lisbon, Portugal), University of



Bologna (Bologna, Italy), Bspro (Uexwus) u ap.

IIporpama
3a KOHKYPCHHS U3IHT 33 MarHCThPCKUTE porpamu (6e3 MI1
,OonTomerpusi — 2 cem. u MII ,,KomnioTbpHa U1 KOMyHHUKaIlMOHHA
TexHHKa*") 3a yueOHaTa 2016/2017 r.

1. Mexanuka. [IpuHInu Ha JUHAMUKaTa B KJacH4yecKaTa MEXaHHUKa.
Kunernuna u norennuanHa eneprus. Mmmync. MomMeHT Ha ummysnca. 3a-
KOHM 3a 3ara3BaHe B MEXaHUKaTa.

2. 3akoH Ha HroToH 3a rpaButanusra. Kemieposa 3amaya.

3. lNanuneeBu u JlopennoBu Tpanchopmarnuu. CrierpaaHa Teopus Ha
OTHOCHUTEIHOCTTA.

4. TepmoauHamMuKa Ha wujealieH ra3. TepMOIMHAMUYHU MPOLIECH.
[IspBU ¥ BTOpU NMPUHLMI HA TepMoauHaMuKkaTa. Lluksi Ha Kapao.

5. MonekynHO-KMHETHYEH MOZEN Ha uiealieH ra3. PaznpenencHue Ha
Makcyen — bonmas.

6. Enextpuuno nosne. Exekrpuuen kanauureT. 3aKOHU 3a MOCTOSHHUS
Tok. [IpaBuna va Kupxod.

7. MaruutHo none. Cuna Ha JlopeHu. J[BuykeHHe Ha 3apeieHH 4acTH-
LA B €NIEKTPUYHO M MATHUTHO IToJIe. MaccrieKTpoMeTpHrsl. Y CKOPATENN Ha
3apecHN YaCTHUIIH.

8. EnextpomarauTHa uHAyKIus. [IpoMeHnuB TOK.

9. VpaBHenuss Ha Makcyen. EnekTpoMarHuTHH BBJIHM B H30TPOIHU
CpeaH.

10. IIma3zma. OcHOBHU xapakTepucTHKH. J[e0aeBCKU pamuyc W IUIa3-
MEHa YECTOTA.

11. UnTepdepennus na cBernuHata. Openenosa u Opayaxodepora
mudpakmms. Judpakiponna pemerka. MaTEpdepoMeTpH.

12. OTpaxxeHue W NpeuylnBaHe Ha CBETJIMHATA HA TPaHMLIATA Ha JIBE
cpenu. Iomspuszanus.

13. Teomerpuuna ontuka. Ontudau enementd. Gopmupane Ha u300-
pasKEHHUETO.

14. TormnuHHO U3THPYBaHE. 3aKOHU 32 M3TbUBaHE HA A0COIIOTHO YEPHO



TAJIO.

15. Ornenurenna pabora Ha enekTpoHa. BouieH doroedext. Edexr
Ha KomnTsH.

16. BbaHOBH cBoicTBa Ha MuKpouactuuuTe. Bobiana na po Bpoitn.
Judpakuus Ha enexrponu. [IpuHImm 3a HeonpeaeneHocT Ha XaiizeHOepr.

17. YpaBuenue Ha Ulpbonunrep. Yactuua B noreHnuanHa sima. Bogjo-
poznen atoM. CniuH Ha enekTpoHa. KBaHToBu uucna.

18. MHOroeineKTpoHHH aTOMH, CIIONCTa CTPYKTypa Ha aToMHaTa 00-
BuBKa. [Ipunnun na [aynu. [lepuoauyna cucrema Ha  €J1eMEHTHTE.

19. Atomun criekrpu. @una 1 cBpbX()UHA CTPYKTYpa Ha CIICKTPHTE.

20. CnioHTaHHU ¥ UHAyUMpaHU npexonu. MHBepcHa HaceneHoct. Jla-
3epH.

21. SAnpenu cunu U sapenu moaenu. Eneprust Ha cBbp3Bane. Jlenene u
CHUHTE3 Ha A1pa.

22. PammoakTHBHOCT: o-pasnaiaHe, B-pasmanmane, y-mpexomu. Edekr
Ha Mbocbayep.

23. 30HHA CTPYKTypa Ha €NEKTPOHHUS CHEKThP B KOHACH3UpaHHU Cpe-
1. EnexTpuueH TOK B MeTajIu U MOIYIPOBOIHUIM. P-1n TIPEXOol.

24. EneKTpoHHU eJleMeHTH. bunonspHu u nosjesu tpansucropu. Orme-
pannoHHH ycrBatenu. OTpuliiateHa oOpaTHa Bpb3Ka.

25. EBomtonys Ha 3BE3AMTE: paXkIaHe, €BONIOLMS U KpaeH CTaiuil Ha
3Be3nuTe. TepMosiipeHn peakuuu B 3Be3auTe. Juarpama Ha Xepil-
HInpysr — Pecen.

JIuteparypa:
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2. [eueBa B. MonekynHa ¢usmka — ieknuu u 3axaqd, C., usm. ,,Jd-p Us.

Boropos*, 2005.

3. HWmmes M. H. Ontuxka. C., YHuBepcutercko usf. ,,CB. Knmument Ox-

puncku®, 1998.

4. Jlanos U. EnextpomarHuThu sBieHus. C., Y HUBEPCUTETCKO U3
,,CB. Kmument Oxpuyckn’, 1993.
5. MunkoBa A. AtomHa ¢usuka, nexiuu. C., u3a. ,,Pomuna’, 2000.
6. banabanoB H., M. Mutpuko. AtomHa ¢uzuka. C., YHUBEPCUTETCKO
u3n. ,,Cs. Kimment Oxpuncku, 1991.
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9. HuxonoB H., M. KanunkoB. ActpoHomus. C., YHUBEPCUTETCKO H31I.
,,CB. Kimument Oxpuacku®, 1997.

10. UBanues H., C. Ilerpos, JI. XpucroB. ®usuka. C., uzn. ,, Texauka®,
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CIHEUAJTHOCT OITTOMETPHUSA
M Marucrbpcka nporpama: OnromMeTpust

Pvrosooumen: nou. n-p Cranucnas banymies
men.: 8161 634, cras B21
e-mail: balouche@phys.uni-sofia.bg

OHTOMCTpI/IFITa € UHTCPAUCHUIITIMHAPHA CIICHHUAIHOCT, KOATO BKIIIOYBA
3HaHUA OT (l)I/ISI/IKaTa, MEauiHaTta, OMOJIOrusaTa U XUMHUATA. O6y‘-ICHI/IeTO
10 OIITOMETPH:A CE€ MPOBEXK A C OIJIEA Ha OCHOBHATa objact Ha npodoecno-
HaJlHa peajin3anus Ha OOTOMETPUCTUTC: MPEAOCTABAHC Ha YCIYTH IIPpU
3PUTCIIHA CMYLICHUSA B OYHUTEC U 3PUTCIIHATA CUCTEMA. ToBa BKIIOYBA
nperjieau U OITOMETPUYIHHN U3MCPBAHNS 34 YCTAHOBSABAHC Ha CbCTOAHUETO
Ha 3pCHUECTO, OMMPCACIIAHEC HAa CPEACTBATA U HAYMHHUTE 3a KOPCKIUA HaA I10-
HHWIKEHA 3PUTECIIHA OCTPOTA U APYIrW HAPYHICHUS Ha 3PEHUCTO. HpI/I ycCra-
HOBABAHC HA HCOGXOHI/IMOCT OT JICKapCKa HaMeCa U JICUCHUE ONTOMETPHC-
ThT HACOYBA KIMCHTA KbM O(bTaJ'IMOJ'IOl" WJIN CbOTBECTHUA CICHHUAINUCT.

3aB’BpHII/IJ'II/ITe CIICOHAJIHOCTTA Ca IMOATOTBCHHU 3a:

M I/ISB’I)pHIBaHC Ha Operjcan 3a OnpeaciIiHE Ha CbCTOAHHUETO Ha 3pcC-
HHUCTO C OCJI OKa3BaHE HA IMMOMOIIl Ha XOpa € HAPpYLICHO 3pEHUE, KOETO MO-
JKC Ia CC KOperrpa € O4njIa U KOHTAKTHHU JICIIH

M Or[peJ:[eJmHe Ha CpeacCTBaTa U HAUMHUTE 3a KOPCKI M ITPU ITOHUXKCHA
3pUTCIIHA OCTPOTA, BKIIFOUUTEIIHO ITPpU cnabo 3PN,

M I/IBB’BpHIBaHe Ha HAYYHOU3CJICOOBATECIICKA pa60Ta, HU3CJICABAHC Ha
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HOBH MaTepuaiv, ypeau u HpI/ICHOCO6.]'ICHI/I${ 3a JUAarHoCTUKa Ha MpeaHa
OYHa MOBBPXHOCT U KOPECKUHUA Ha 3pCHUCTO,

° Opl"aHI/BaHI/IS{ Ha crieyaiu3upalHu U l'[pO(I)I/I.]'IaKTI/I'-IHI/I OIITOMETPUYIHU
nperjican, KakTo u 06pa60T1<a u 0606maBaHe Ha pEe3yJTaTUTE OT TAX,

M I[aBaHe Ha CbBE€TH W HAIIBTCTBHA IO BBIIPOCHU HaA HpO(i)I/IJ'IaKTI/IKaTa n
3aliyuTaTa Ha O4YUTC: BU3yaJlHA €ProOHOMMUS, peXa6I/IHI/ITaHI/I${, 0€e30I1aCHOCT
Ha pa6OTHOTO MsSCTO U APYTH;

» Pabora B exui ¢ JICKap O(i)TaJ'IMOJ'IOl" B OOJIHUYHHU 3aBCACHUA U AUar-
HOCTUYHO-KOHCYJITATUBHU LCHTPOBE 3a U3BBPIIBAHC HA APYT'A I[eleOCTPI,
Kacacliy KOpEKOus Ha L[e(beKTI/I Ha 3pCHUCTO MOA HETOBO PHKOBOACTBO U
Ipy HYy)XJa IMPOCICAIBAHE HA TALIUCHTH.

B 3aBucumMoct ot CIICIHMATHOCTTA, 11O KOATO KaHAWJATUTC UMaT Oaka-
JIaBbpCKa WJIM MaruCTbpCKa CTCIICH, IIporpaMaTa nMa AB€ pa3HOBUIAHOCTH:

M Marucrbpcka nporpama: Onromerpus (I)

Cpoxk Ha obyuenue: 2 ceMecTbpa
Dopma Ha obyuenue: peIoOBHA

Ta3u maructbpcka mporpama no ONToMeTpHs € NpeAHa3HaueHa 3a
TUTLTOMUpPaHH 0aKallaBpH ChC CHENUATHOCT ,,OnToMeTpus . O0ydeHueTo e
caMmo MO0 AbpXKaBHA Mopbuka. KaHIuAaTCTyAeHTUTE TonaraT mpueMeH u3-
mut. Te TpsOBa ma mpuTekaBaT HEOOXOMUMHTE 3HAHWS M YMCHUS 33 W3-
BBPILIBAHE Ha MpETrJIeJ 3a ONpeeisHe Ha ChbCTOSIHUE Ha 3pEHUETO, Ompe-
JIeJITHE Ha CpeACTBaTa U HAUMHUTE 332 KOPEKIHS MPU MOHMKEHA 3pUTENIHA
OCTpOTa U JPYrd HapylIEHHUs Ha 3pEHUETO, 32 KOHCYNITALUU MO BBIPOCH
Ha MPOQIIAKTHKATA U 3aIIUTATa HA OYHTE.

Llenta Ha mporpamaTa € Ja 3aIbJI00YM TO3HAHUATA HA CTYACHTUTE B
obJlacTTa Ha MUArHOCTUKATa, ONTOMETPUYHATA amapaTypa U METOAUTE Ha
KOPEKITHS Ha 3pUTeNHU cMylneHus. CTyIeHTHTE ce MOATOTBAT 3a pabora B
SKHII C JIEKapu-0(TaTIMOIIO3H 32 OpraHU3MPAHE U MPOBEKIAHE HA CIIEIUa-



JINBUPAHU U HpO(bI/I.]'IaKTI/I'-IHI/I nperjean, 3a U3CJICABaHC HAa HOBU MaTCpUa-
JIn 1 CPEACTBA 3a KOPCKIHA, 3a pa3pa60TBaHe, MPOBCIKIAHE U UHTECPIIPE-
Talusg Ha pe3yJiTaTu OT 0E3KOHTAKTHH MCTOJAU 3a JUArHOCTHKA Ha IMpE€aHa
OYHa MMOBBPXHOCT.

O6y‘IeHI/IeTO 3aBbplIBa C IbPKaBCH U3IIHUT. Ha CTYACHTHUTE C yCIICX OT
CJI€ABAHETO CJIC€d IIbpBUA CEMECTHP HaI 5.00 ce npeajnara Bb3MOXHOCT
ABPXKXABHUAT U3MUT Ad € MOI (bopMaTa Ha 3aliuTa Ha AUIIJIOMHa pa60Ta.

MaFI/ICT'BpCKaTa IOporpama 3aro4Ba OT 3UMHHA CEMECTBP.

M Marucrbpcka nporpama: Onromerpus (II)

Cpoxk Ha obyuenue: 6 cemecTbpa
Dopma na odyuenue: 3a109HA

Marucrbpckara nporpama mo OnroMerpus ¢ MPOALIHKATEITHOCT 6 ce-
MECThpa € MpeIHa3Ha4YeHa 32 BUCIIUCTU (HE ONTOMETPHUCTH), KOUTO UMAT
npoecroHaIeH OMUT KaTO ONTHIM U PabOTIT B ONTHYHH Mara3vHH WA
(upmu, YUITO ASWHOCT € B 00JIaCTTa HAa OYHATA ONTHKA WIIU ITOCBETCHA Ha
rpuwkute 3a ounte. OOYUeHHETO € 3aJJ0YHO M 3alouBa Ipe3 3UMHHUA Cce-
MECTB.

OOyueHueTo B nporpaMara € miaTeHo. [Ipuemat ce cTyAeHTH, 3aBbp-
IIMIH BUCIIE 00pa3oBaHUE ChC CPEICH YCIEeX HE MO-HUCBHK OT J0OBp, 0e3
roJiaraHe Ha rnpuemMeH w3nuT. KnacupaHeTo Ha KaHIUJATHUTE CTaBa I10
JIOKYMEHTH.

[To BpeMe Ha OOYYEHHETO CH CTYICHTUTE CIYIIAT M TONATraT M3IMHTU
O IMPOKA rama 3abJDKUTEIHN Yu4eOHU MPEAMETH, KOUTO 00XBAIlIaT OIl-
THKA, XUMHSI, aHATOMUS U (PU3HOJIOTHS Ha YOBEKa, OMOXUMHUS, Onodu3Ka,
(hU3MONIOrUsl ¥ TICUXOJIOTHSI HA 3PUTEITHHS TIPOIEC, KIMHUYHA pedpaKiius,
MaToJIOrus Ha 3peHueTo, hapMakonorus u T.H. Ha cTyaeHTuTe, KOuTO NMpH
MPEJUIIHOTO CH 00y4YEHHUE Ca MONOKUIN U3MUTH 10 HAKOH OT U3Yy4aBaHU-
T€ TMCUHUIUIMHU B PABCH WJIM MO-TOSIM 00eM, Te I Ce 3aUUTaT C PEelICHHE



Ha JIeKaHCKUs ChBET.

CTyneHTUTE NpPEMUHABAT 3aJb/DKUATENHA MPOpECHOHANHA YueOHa
MpaKTUKa MO ONTOMETpHs. YacT OT MPaKTHYECKUTE 3aHATHS CE IMPOBEXK-
nat B buonormueckus ¢akynrer, dakynrer mo xumus U (papmanus,
KIUHUYHE 0a3u Ha MeaunuHckus pakynreT kbM COpUACKUS yHUBEPCU-
TeT — YHHBepcHTeTCKa OonHmua ,,Jlozener, HCTUTYTa MO MOIHMEpH,
Uncturyra mo meBpobuonorus Ha BAH u MBAJI ,,Cs. Codus“. Obyue-
HUETO 3aBBPIIBA C AbpKaBeH U3MUT. CTyIEHTHTE, KOUTO Ca MOCTHTHAIN
Cpe/ieH ycIieX OT CEMECTPHAIHMUTE U3NUTH ,,OTIHYeH”, uMaT MpaBo Ja
3aBBpIIAT ChC 3alIUTA HA JUIUIOMHA padoTa.

IIporpama

Ha KOHKYPCHUS U3IUT 32 MarucThbpcka mporpama
“OnTomerpusi‘ (Cpok Ha o0ydeHHe 2 ceMecTbpa)
BB Dusnueckus daxynrer 3a yuebHara 2016/2017 .

1. H3roununu Ha cBernuHa. ONTHYEH IUANa30H Ha €INEeKTPO-
MarHMTHOTO M3NIbuBaHe. KopmycKymnspHa v BBJIHOBA TEOPHSI
Ha CBETJINHATA.

2. OTpakeHHe W TIpedyNnBaHe Ha cBeTiaMHaTa. [Ipubmiwkenue Ha
reOMETPUYHATA ONTHKA.

3. Coepuunu nem. Popmupane Ha obOpa3. Luwnmuaapuyau u
TOPUYHH JICIIH.

4. Cucrema or nem. Kapaunanau paBHuUHM. EneMeHTH Ha
MaTpUYHaTa OITHKA.

5. AoOepamuu - chepuyHa, XpOMaTHYHA, KOMa, aCTUTMAaTU3bM,
JTUCTOPCHSL.

6. CpernmMHaTa KaTo €IeKTPOMarHUTHA BbIIHA. PaszmpocTpanenue
Ha CBETJIMHHU BBJIHH.

7. CaernuHa B AueNeKTpUuYHa cpexa. [lomspuzanus Ha cBETIH-
HaTa.



10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Unrepdepenuus. Judpakuus na Opaynxodep. dudpakius
Ha Openen

doToMeTpUYHH BETUYHHH.

BsanmopeiicTBre Ha CBETIMHATA C OpraHUYHATA MaTepusITa.
3puTenHo ycemaHe W 3puTeNHO Bh3mpuarve. edexktu Ha
LBETOBOTO BB3MPUATHE.

CtpykrypHu W (GYHKIUOHAJIHH OCOOCHOCTH Ha OKOTO.
3enunua. Peruna.

OnTryeH HEpPB M 3PUTENHO-IPOBOJHM MBTUIIA. 3PUTETHO
nosie.

dotopenenuus - (OTOXUMHYHA U OUOPHU3IUYHM AaCIEKTH.
Bunose doropenentopu.

Peppakunonnn ocoGeHoctn Ha oOkoTo. Pu3Muecka W
KJIMHUYECKa pedpakuusl.

3putenna octpora. Merogu u ypeau 3a H3cielBaHe Ha
3pHUTENHA OCTPOTA.

Knuanyna pedpaknus. CTaTuuHa U AMHAMHYHA pepakius.
Emerpomnusa. Amerponus.

XumnepMeTponusi ¥ NpecOMonus — BUJOBE;, HAUMHHU 338 KOPEK-
S

Muonus 1 acTUrMaTH3bM — BHJIOBE; HAUMHH 32 KOPEKLIHAL.
Hapymienuns Ha npeseH O4eH CerMeHT.

Hapymienus Ha 3a7eH O4eH CEeTMEHT.

Bunokynspno 3penne. Kpusornencrso u amOnuonus — BUIO-
B€; HAUYMHHU 32 KOPEKLHUSI.

Crenora — npu4MHH, BUAOBE, TPO(UIAKTHKA.

KoHTakTHM Jemm — mnapamMerpd, KOPEKLUUs C KOHTaKTHHU
JeuM, TOKa3aHUs W NPOTHMBOMOKAa3aHMA 32 KOPEKIHS C
KOHTAKTHH JICIIIH.

OuHa ¢apmaxonorusi.



IIpodecnonanno Hanpasienue: 5.3 KoMyHMKaMOHHA M KOM-
NIOTHPHA TEXHHKA

M Mazucmuvpcka npozpama: KOMYyHHKAIMOHHA ¥ KOMIIOTHPHA
TEeXHUKA

Cpox na obyyenue: 3 cemecTbpa
@Dopma Ha obyueHue: peIoBHA

Pvrosooumen: non. n-p Huna JlxepmanoBa
men.: 8161 747, cras b 450
e-mail: ninadj@phys.uni-sofia.bg

NnxeHepHO-TeXHUYECKATA MarucTbpcKa nporpama
"KOMYHUKAIIUOHHA U KOMIIIOTBPHA TEXHUKA" Ha
Omnueckus  dakynrer Ha CY ,,CB. Kimment Oxpuucku“ e B
npodecrnonanno Hampaeinenne 5.3 - KoMyHUKaliOHHa W KOMITIOTBPHA
TEXHHKA.

[Iporpamata 3amo4yBa OT 3UMHHS CEMECTbP U 3aBbpIIBA C TUILIOMHA
pabora.

[Ipuemar ce xaHmuAaTH 3a OOy4EeHHE KaKTO MO ABpKaBHA MOPHYKA,
Taka U 3a o0ydeHHe cpeiry 3amamane. Kanaunatute B mateHata Gopma
Ha O0ydYeHHe ce KIacupaT 110 YCIeX OT AWUIUIOMATa 3a BUCIIe 0Opa3oBaHUE
[P MEUHUMAJICH yCTex oT auruiomata J1oowp 4.

3a mporpamara Morart Ja KaHJuIaTCTBAT CICIHATUCTA — OaKaJaBpu U
MAarucTpy, 3aBBPIIAIM BUCIIM YYIIAIIA WA BHUCIIA TEXHUYECKU
yummima, KouTo  oxkemast ga  npupobmst  OKC | MATHUC-
TbP-UHKEHEP 1o koMyHUKallMOHHA U KOMITIOTbPHA TEXHUKA .

Mal"I/IC’I"Bp-I/IH)KeHepI/ITe OT CIHCOUAIIHOCTTA ,,KOMyHI/IKaLII/IOHHa u
KOMITIOTBhpHA TEXHHUKa" ¢ UMaT MPAaKTUYCCKU 3HAHWA U YMCHUS 110!

° EnekTpoHHa cCXeMOTEXHHKA Ha aHAJIOTOBH M UG POBH
WHTETPaJTHU CXEMU — €JIEKTPOHUKA Ha CMECEHUTE CUTHAJIH

° OnToenekTpOHNKa U MHTETPalTHA OIITUKA

o WNHTerpanHu cxeMu U yCTPOHUCTBA 32 OE3KUIHU MPEXKH

° CeH30pH U CEeH30pHA EIeKTPOHUKA



. KoMmnioTbpHH cHCTEMH U TEXHOIOTHH

. HudpoBu cUrHAHA TPOIECOPH H MUKPOKOHTPOJIEPH

. WudopMaIimoHHy TEXHOMOTHH (IUPEKTHA M MPEKOBA
KOMYHUKAIIMA Ha anaparypa U KOMIIOTPH);

KomyHUKallMOHHU TEXHOJIOTHH;

OnTHUYHN KOMYHUKALMOHHUA MPEXH;

Bezxuunu ceH30pHE Mpeku. Y ed 0a3upaHu MPHII0KEHUS,
Ayno-Bu3yaiHu 1 UH()OPMAIMOHHH TEXHOJIOTUH;

I'paduuna cpea u crcTeMa 3a yIpaBlieHHE Ha EKCIIEPUMEHTA
LabView;

. KomnioTbpHO IpoeKTHpaHe Ha eIEeKTPOHHHU CXEMH;
. Besxxuunu Mpexu 1 IpoTOKONH;
. OO0EKTHO OpPUEHTHPAHO MTPOrpaMHpaHe.

3aBbpUIINTEe 00YIEHUETO CH I10 IporpamMaTta Iie MPUTEKABAT 3HAHUS
3a Xapayepa W apXHMTEKTypaTa Ha KOMIIOTbpPHAaTa TEXHHMKA, ONTOENIEKT-
pOHHATa, MUKPOKOHTpPOJIEpHATa U CEH30pHATAa TEXHHMKA U LIE UMAT IpaK-
TUYECKH YMEHUS 3a XapAyepHa pa3paboTka, IporpaMupane U MPHI0KEHUE
HA MHKPOKOHTPOJICPHU CHCTEMH Ha MOJIEpHU IatdopMu - kato Arduino,
Raspberry u np. - B OE3:KUYHU CEH30pHH MPEXKH B HHIYCTpHATA, OUTa W
MeIMLMHATA; L€ MO3HaBaT ChbBPEMEHHHUTE KOMYHHMKAIIMOHHM METOAU U
CpeicTBa — IHMPEKTHATa W MpPEKOBAa KOMYHHUKAIMS, W HWHTepQercuTe
MEXKIy amaparypa ¥ KOMIIIOTPHU; ONTHUYHUTE KOMYHUKAIIMOHHH MPEXKH,
0€3KMYHUTE MPEKH H IMPOTOKONH, ayAWO-BU3YyaTHHUTE W HH(OPMAIHOH-
HUTE TEXHOJIOTUU.

Wnxenepute, 3aBbpIIMIM Ta3W Iporpama, Iie MoraT Ja MpuiaraT
3HAHUATA CH B IPAKTHKATA - KATO CHCHHAIUCTH BHB (DHPMH, 3aHUMABAIIH
Ce C MPOEKTUPaHE U MNPUIOKEHHE Ha KOMIIOTbPHH U KOMYHUKALMOHHU
CHCTEeMH — B HWHIyCTpPUAJHA WM OWTOBa cpena, B HH(POPMAIHOH-
HO-TEXHHYECKO OOCIY)KBaHE, BbB BHCOKOCIICIIUAIN3UPAHO 000PYIBaHE, B
MEIUIIHATA, aBTOMOOMIIOCTPOCHETO M pOOOTHKATA; IIe MOraT Jia ce pas-
BHBAT B HayYHO-H3CJEIOBATEICKA nabopaTtopuu B Bbirapus u ayxOuna,
KaKTO Y BbB BUCIIH YYMJIMIIA KaTO MIPENoJaBaTelu.

IIporpama
3a KOHKYpPCHHS M3MUT 32 MarucTbpckara nporpama: KomyHukanmoHHa



Y KOMITIOTBPHA TeXHUKa 3a yaeOHara 2016/2017 r.

1. Wneanen M3TOYHUK HA TOK W HJEAJEH M3TOYHHMK HA HAIIPEKEHUE;
JBYIOMIOCHUIIM W YETUPUIIONIOCHUIM B  €JEKTPOHMKATA;
Teopema na Teenen; RC-¢untpu — nonarue 3a mpeaaBaTeiHa
(hyHKIMS B yecTOTHA 00J1acCT; Jeoen.

2. Jlwomgu — PN-mpexogHu, OCHOBHU TIOHSATHUS, NPUJIOKEHUS -

€IHOMbTEH, IBYII'bTEH U3NpaBuTed, [ pe-cxema.

[otku — nuoau. [TapamMeTpu U XapaKTEPUCTUKHU; TPUIIOKEHUS

4. bunonspHu TPaH3UCTOPU — OCHOBHHU MAPAMETPH, XapaKTEPUCTUKH
U CXEMU Ha CBbP3BaHe

5. TloneBu TpaH3uCTOpM — BUJOBE, OCHOBHM IapaMeTpH,
XapaKTEPUCTUKHU U CXEMHU Ha CBbP3BaHE

6. ®orommomu — P-i-N muomm — moHsTHE 32 BhTpenieH (HoToedeKT;
PEeXXHMMU Ha CBbP3BaHE; COJAPHU KIETKU

w

7. Cserommomu — LED, mnonATHe 3a €JIEKTPOTyMHHECUEHIIHS;
OCHOBHHU IapaMeTpH, BUAOBE; ApaliBEpHU CXEMHU 3a 3aXpaHBaHE C
TOK

8. Hudposu nornuecku enemenTd — NAND, NOR, EXOR - Tabmuiu
Ha uctuHHOCT; peanu3amus B TTL u CMOS noruka; HuBa Ha
eIMHUIATa U HyJIaTa Ha BXOJa U Ha M3X0J1a, OCHOBHU IapaMeTpH.

9. Tpurepu — RS-Flip-Flop; 6postuen T-tpurep; D-tpurepu; cxemu u
Ta0JIMIM Ha UCTUHHOCT; OCHOBHU MTPUIIOKEHHUS.

10. Meranuu tepmocwiporusiieHust — Pt100. OCHOBHM 3aBHCHUMOCTH,
CBBp3BaHE B CXeMa 3a U3MEpBaHe Ha TeMIleparypa

11. KoMIIOTEpHU apXHUTEKTypH — HOpMaTH Ha JaHHHUTE, BHTPEIITHA
CTPYKTYpa Ha LEHTpaJieH MPOLECOp, CTPYKTYpa U Hepapxus Ha
raMeTTa, CucTeMa 3a MPEKbCBaHE;

12. daiinoBa cucrema. Jlorudecka opraHu3anus u GU3HNIECKO MPeJc-
TaBsIHE;

13. O0eKTHO OpHEHTHUPAHO MporpaMupane — npuHuunu. Kinacose u
00EKTH, OepaTopH, MIa0JIOHH, HACIEIIBAHE, IIOTUMOPHUIBM;

14. CTpyKTypH OT JaHHU (CTEK, ONAIlKa, CIIUCHK, TBPBO, rpad). Oc-
HOBHM onepanuu. Peanuzanus;

15. Komntorspau mpexxu. Etanonen monen. Murepuer. [Ipotokonu u
unTepdeticu. Ycuayru;



JInteparypa:

1.

The Art Of Electronics — 2nd Edition Paul Horowitz & Winfield
Hill
http://wouterjan.deds.nl/The%20Art%200f%20Electronics%20-%2
OHorowitz%20&%20Hill.pdf
Schottky-barrier-diode
http://ecetutorials.com/analog-electronics/schottky-barrier-diode/
TTL AND CMOS CHARACTERISTICS
http://www.Ins.cornell.edu/~ib38/teaching/p360/lectures/wk09/126/
EE2301Exp3F10.pdf
LED Driver Designs
http://www.ti.com/lit/sl/snvy001/snvy001.pdf
Photodiode
https://en.wikipedia.org/wiki/Photodiode
Huna /IxepmanoBa u Bo JlxepMaHOB:
OcHoBH Ha enekTpoHnkara - From the Audion to the Zigbee, —
npubopy, CXeMU U 337a4u 3a JabopaTtopeH npakTukym, WiNi
1837, 2009; ISBN: 978-954-9437-03-4
Bosinos, K., Xp. Typnakos, [. Tonopos, JI. Bosinos, Bi.
Humutpos, B. XKensizkos. [puHnmnm Ha paboTa Ha KOMOIOTHPHUTE
mpexu 1 Murepuer. U3natenctso AnunHdoueHTsp,, Kotnapeku®,
2003.
TonopoBa, M. OGEKTHO-OpHEHTHPAHO MIPOrpaMupaHe Ha 6a3ara Ha
esuka C++. Ciela, C., 2011.
Russell, S., P. Norvig. Artificial Intelligence: A Modern Approach
(3rd ed.). Pearson Education Ltd., 2010.
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