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CICIHUTC CIICHUATIHOCTH

®dusuka

Onmuxa u cnekmpockonusi

Teopemuuna u mamemamuyecka guzuxa

Du3zuxa Ha ss0pomo u eremenmapuume yacmuyu — [

Qu3zura Ha A0pomo u enemenmaprume yacmuyu — 11
Kocmuuecku uscneosanus

Tepmosdpen cunmes u nrazmenu mexronozuu (npoexm FUSENET)
Tevpoomennu HaHOMeXHOIO2UU

VVYYYYVYY

MenunuHcKa Qr3nKa
» Meouyuncka guzuxa

AcTtpoduzuka, MeTeopoNorus u reodusuka
» Acmponomust u acmpogusuxa
» Teogpuzuxa

» Memeoponozcus

Umxenepra pusnka

» Ksanmoesa enexmponuxa u 1a3epHa mexHuka

» Mukpoenexmponura u UH@OPMAYUOHHU MEXHOL02UU

» Besoicuunu mpesicu u yempoticmsa — 1

»  besorcuunu mpeoicu u yempoticmea (Wireless Networks and Devices)
» Aerospace engineering and communications (in 2 modules)

Bezxmunu mMpexu u yerpoiictBa (TexHIUeCKH HAyKH, TPO(HECHOHATHO
HanpasiieHue 5.3 ,,KoMyHUKallMOHHA U KOMITIOThPHA TEXHUKA™ )
» Besoicuunu mpesicu u yempoticmea — I1



¢ SlnpeHa TeXHMKA H SIpEHA CHEPreTHKa
» Hopena enepeemuxa u mexnonocuu — I
» AHopena enepeemuxa u mexronocuu — I1
» Aopena enepeemuxa u mexnonocuu — I11
» AHopena enepeemuxa u mexnonocuu — IV

+ @dusKKa U MaTEMaTHKa
» Memoodonozus ha 0OyueHuemo no Gu3UKa u ACMpoOHOMUSL

¢ Onromerpust
» Onmomempus

+ KomyHukanuu u pu3nyuHa eneKTpOHHKA
»  Komynuxayuu u gpusuuna erexmponuxa

CIHEIUAAJTHOCT ®U3UKA
M Marucrbpcka nporpama: OnTHKA U CHEKTPOCKONHSI

Cpox na obyyenue: 3 ceMecTbpa
Dopma Ha obyuenue: peioBHA

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

MammpCKaIa Iporpama Orrrrka u CIICKTPOCKOIMA MMa ClICAaIM3UpaHa
Haco4eHocT. Ts Haarpaxjaa MmoIydCHUTE B 6aKaJ'IaBT)pCKaTa CTCIICH 3HaHWsA C 1ICIT
OArOoTOBKa Ha CICHHUAJIMCTU B CICOAHUTC obacru: (1)1/131/11(21 Ha aroMHUTC U
MOJICKYJIUTE; (1)I/I3I/IK21 Ha IUIa3Mara; OINTUYHU W3MEPBAHWS W ONTUYHHU
TEXHOJIOTUH; ONTHUYHA CIICKTPOCKOIIMA W CHCKTPAJICH aHaJIW3; OpraHu4yHa



OITOENIEKTPOHHKA.

OO0yueHueTo € ¢ IPOABIDKUTENTHOCT TPU CeMecTbpa M Iporpamara
3armo4Ba OT 3UMHUS CEMECTBD.

B marucrspckata nporpamMa OnTHKa U CHEKTPOCKONHUS MOrar jaa ce
00ydJaBar CTyJCHTH, KOUTO MIPUTEIKABAT:

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

¢busnka;

e o00pa3oBaTelHO-KBaTM(UKAIIMOHHA CTEleH ,,0aKamaBbp™  HIIH
,,MarucTbp‘‘ 0 NPUPOTHHU WM MHKEHEPHH CIELHATHOCTH;

e 00pa3oBaTelHO-KBaTM(UKAIIMOHHA CTEleH ,,0aKamaBbp™  HIIH
,MarucTep ¢ yYHTENCKAa MPAaBOCHOCOOHOCT 1O  (puswmka,
MaTeMaTHKa, XUMUSL U OHOJIOTHSL.

HIMpoKUAT CIEKTBP OT MPEIOKEHN M30HpacMH KypCOBE OCHTYpsBa Ha
MarucTpUTe COJMIHA MOATOTOBKA B YKEJIaHUTE OT TAX 001acTd Ha OOydeHHe.
Yacr oT TAX UMaT NpequMHO QyHIaMEHTalleH XapakTep ((hU3rMKa Ha aTOMHTE
U MOJICKYHTe, (PU3UKA HA IDIa3MaTa) U JaBaT BE3MOKHOCT Ha CTYICHTHUTE 32
peamu3anys y HAC M B Yy)KOMHA B HAYYHOHM3CIICIOBATEICKH IICHTPOBE H
BUCIIM y4eOHM 3aBefeHWs. J[pyrMm uUMaT NIPEAUMHO MPUIOKEH XapakTep
(onTHYHM M3MEpPBAHUSA W ONTHYHHU TEXHOJIOTMH, ONTHYHA CIEKTPOCKOMUS U
CIICKTpAJICH aHajn3, OPraHMYHA ONTOCICKTPOHMKA) UM IO3BOIIBAT paboTa
KaTO EKCIIePTH W CICHUAIHNCTH B ONTUYHH ¥ MAIIHMHOCTPOUTETHH (QUpMH, B
METPOJIOTHYHY, EKOJIIOTUYHH, apXCOJOTHYHH, MEIVIUHCKA W OWOIOrHYHU
WHCTUTYTH, XUTHMEHHO-CMIEMHOJIOTUYHH U BETEPUHAPHO-CAaHUTApHU
KOHTPOJIHU OpraHU3aliy, XUMHYecKaTa IPOMHUILICHOCT U IPYTH.

MaructbpckaTta ~ mporpamMa = €  HEpa3pHUBHO CBbp3aHa €
HAYYIHOHM3CIIEOBaTeNICKa padora. Ha CTymeHTHTE OT Ta3W Marucrbpcka
mporpaMa ce rpezyara padora B eKHITH 110 HAyYHU MPOEKTH Ha KaTeapara.
ToBa mMo3BOJNISIBA €CTECTBEHO NpPEMHUHABaHE B JOKTOpCKAaTa CTENEeH Ha
obOyueHue.

[Mpuemat ce crynmenTr 3a cyOcHapaHo oOydeHHe U B IUIaTeHa Gopma.
KangunarcTBanmre 3a Mecra, cyOCHMIMpaHd OT JbpkaBara, Iiojaratr
npueMeH m3muT mo ¢(usmka. Kammumarcreammre 3a ruiateHa (opma Ha
oOydeHne ce KiacupaT 0e3 W3MUT, IO CPEAHUS YCIeX OT AWIUIOMATa 3a
BHCIIIE 00pa30BaHKE (YCIEXBT TPsIOBa 1a ObJIe HE IO-HUCHK OT JOO0ED).



M Marucrbpeka nporpama: TeopernaHa 1 MaTeMaTHIecKa (PU3NKA

Cpoxk Ha obyuenue: 3 ceMecTbpa
Dopma na obyuenue: pernoBHa

Pvrosooumen: non. n-p Jumutsp MnaneHoB
mei.: 8161 662
e-mail: dimitar.mladenov@phys.uni-sofia.bg

MaructspckaTa mporpama MMa 3a 3ajada Jia MOArOTBU CIIEHUAIHCTH,
YHATO TIONyYeHa MpodecroHaHa KBATU(HUKAIMA 12 UM JaJi¢ BH3MOKHOCT
3a peamm3aius ¥ paboTa KaTo IPENOJABATENl B YHHUBEPCHUTETH M KaTO
Hay4YHH paOOTHUIM B HAayYHOH3CIICAOBATEICKA WHCTHTYTH. 3HAHHATA W
YMEHUATA, IPUIOONTH B PaMKUTE Ha MarHCThPCKAaTa IPOrpama, Io3BOJISIBaT
Ha 3aBBpIIMIMTE A CTYAGHTH VyCHEIHO Ja Cce BKIOYaT B
HAYYIHOHM3CIIEIOBATEIICKHS TpoIleC U Ja padoTAT 1O 3a/[a9d U IPOSKTU B
Hali-ChbBPEMEHHUTE O00JACTH Ha KBAaHTOBaTa TEOPHsS HA IOJNETO,
TpaBUTALUATA, KOCMOJIOTHITA, aTOMHATa (pU3MKa, (pU3UKATa HA YACTUIHTE,
KOHJIEH3MpaHaTa MaTepusi, KBAHTOBaTa ONTHUKA WM JIPYrd IEPCIEKTUBHU
00JIacTH Ha MOJIEpHATa TEOpPETHYHA M MaTeMaTuiecka (usuka. OT ocobeHo
3HAUE€HHE € HAIMYMETO Ha HACKOpO M3rpajeHara MOIIHA H3YHCIUTEIHA
cucreMa (KITbCTEp) Ha TepUTOpHITa Ha KaTeapa TeopeTnyHa (usmka.

B mporpamara mie ce oOydaBaT JdIa, KOUTO HMAaT 00pa30BaTEITHO-
KBaNU(UKAI[IOHHA CTEIeH ,,0akamaBbp® 1O CICHUATHOCTHTE OT
npodecronaHO HampaBieHue ,,Ousndeckn Hayku“ W OPYTH  CPOTHU
HampaBieHus. [IpumeMar ce KaHOWIATH 3a CyOCHIUpaHO OOYYEeHUE U B
wiareHa ¢opma. KamamparcrBammre 3a MecTa, CyOCHAMpaHU OT
I'bpKaBaTa, ImojlaraT MpUeMeH H3MUT o ¢u3uka. KanmumatcTBammuTe 3a
rateHa ¢popMa Ha oOydeHHe ce KiracupaT 0e3 M3IHT, 0 CPEeTHHS YCIeX
OT IUILUIOMAaTa 3a BHCIIe oOpa3oBaHHe (YCHEXBT TpsOBa mda Obae HE Io-
HUCHK 0T 1005p). [Iporpamara 3amousa mnpe3 3MMHHS CEMECTBP.

OOydeHHeTO ce OpraHu3ipa B TPU CEMECTHpa IO yTBBpACHA ydcOHa
nporpama B obem 1200 waca (113 xpemuTa) M 3aBBpIIBAa CHC 3aIATA HA
mumtoMHa padora (21 kpenura). [lonroroBkaTta Ha JUIUIOMHATA padora ce



OCBIIECTBSABA YCIOPEIHO C ayAUTOPHOTO 00y4EHHE IIpe3 TPETUS CEMECTBP.
OOmmsT 6poit M30MpaeMu TUCHUIUIMHA € 22, KATO MUHUMAIHUAT Opod Ha
n3bupaeMuTe KypcoBe ¢ 14 — 3a mppBH 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 JaZeHaTa MarucTbpcka IporpaMa €, dYe HsIMa
3aJbJDKUTEITHA KypPCOBE, @ BCHUKH ca m3oupaeMu. CTyJCHTUTE UMAT IPaBo
clen CbIjacyBaHe C PBHKOBOAMTENS Ha MarucTbpckara mporpaMa jaa
3aMEHAT JIBa OT M30MpaeMHUTe KypcOBE ¢ KypC OT Apyra ACHCTBHTEITHO
MPOBEX/IAIIA Ce MAaTUCThpPCKA MporpaMa BbB OU3NIecKus (paKynTer.

OOy4eHHeTO ce OCBHIIECTBSIBA OCHOBHO OT €KHII OT MPEIOIaBaTeIH OT
katenpa Teopermuna ¢usnka Ha @Owu3ndeckus — Qpaxkynrer, OT
mpenogaBaTeny OT Apyrd ¢akyiaretn (Dakynrer mo MaTeMaTHKa U
nHPOPMATHKA), a CHIO TaKa U OT HAYYHU CHTPYAHUIN OT UHCTUTYTHTE Ha
Brarapckara akageMus Ha HayKHTe.

M Marucrbpceka nporpama:  ®uU3MKA HA SIPOTO
U eJIeMEHTApHHMTE YacThiu — I

Cpoxk Ha obyuenue: 3 cemecTbpa
Dopma na obyuenue: peIoBHA

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

Maructbpckata mnporpama ®usMka Ha SAAPOTO U CIEMEHTAPHHUTE
yacTuy — | e mpeaHa3HaveHa 3a CIeUaIMCTH ¢ OaKajJaBbpcKa CTEIEH 1Mo
¢u3MKa W TOPUAOOWMTH TO3HAHWSA B OOJIACTTa Ha sApeHaTa (QU3NKa M
¢u3MKaTa Ha EIEMEHTApHUTE 4YacTHIM (ChIVIACHO MpelcTaBeHa
akaJeMHYHa crOpaBka). Ts wmMa 3a 1edl  IOArOTOBKAaTta  Ha
BHCOKOKBAJTM(UIIUPAHU CIEIMATUCTA B 0o0NacTTa Ha sapeHaTa (U3MKa,
(M3MKaTa Ha eIeMEHTAPHUTE YaCTUIM M padalliOHHATa (PU3HKA.

Kanmuaatute TpsOBa na uMMar OakajaBbpcKa CTENEH Mo (QH3MKa H



crnenuanu3anysa B oOmactra Ha sapeHata ¢(usnka W (QuU3MKaTta Ha
eIEMEHTApHUTE YacTHIU. Te TpsOBa Ma ca MPOCTyIIadd B PaMKUTE Ha
OakajmaBppcKaTa IporpaMa M0 (U3MKA CICIUATH3UPANIN KypCOBE B
obnactTa Ha syIpeHaTa (Gu3nKa U QU3MKaTa Ha EIEMCHTapHHUTE YaCTUIH B
pamkute Ha He nmo-maiko ot 180 vaca (mnu 15 ECTS kpenuta). Morat na
OBJaT mpueMaHu 1 OakalaBpH 1Mo GpHU3KMKa U MHKEHEPHA (QU3HKA, KOUTO HE
ca CITyIIANU WM ca CIYIIald B TO-MATBbK 00eM CIeUaNTN3UpaIld KypPCOBe.
Te nompmHUTENHO IMe TpsAOBa Ja  OPOCIymIaT  CHOTBETHHUTE
CHeNHAM3UpaIld KypcoBe, MpeylaraHi B 0akajgaBbpcKaTa Iporpama Io
¢dusuka.

Bw3MoxkHa peanm3anus Ha 3aBBPIIMIIMTE MATUCTPH: B HAYYHU
WHCTUTYTH ¥ JTA00OPaTOPHUHU, N3BHPIIBANM (PYHIAMCHTATHA H3CICIBAHUS B
obnactra Ha ()U3MKATa Ha aTOMHOTO SAPO M CICMEHTAPHHUTE YACTHI; B
HAYYHH ¥ TIPHIIOKHU JIAOOPATOPHH, U3ITOI3BAIIM SIAPEHO(MU3NTHI METOIN:
AELl ,Kosnonyit“, paanoxumuuHu mnabopatopuu, J1abOpaTopuu IO
pamualyoHHA 3alluTa W JO3UMETPHS, PaJHocKOIIOTHs, pa3paboTka Ha
MEIUITIHCKA anapaTypa.

[Ipe3 mwepBHsI W BTOpUS CEMECThp Ha MAarucThpcKaTa Iporpama
CTYHACHTHTE TpsAOBa Na H3CIAYIIAT W IIONOXKAT W3MUTH IO H30MpaeMu
y4eOHU TUCIUILTHHY (BXK. ChABPKAHIETO HA YUeOHUS TUIaH), OT KOUTO Ja
Habepat 30 kpemuTa Ha ceMecThp. [loHE 4 OT MUCHHITIMHUTE TPsOBA 1a ca
U3MEXIy H30UpaeMHTE KypcoBE OT WIbpBa rpymna. EmwH OoT mpyrute
n30paHl KypcoBe MOXKe Ja Oble OT MAarUCTBPCKUTE IPOTrPAMU:
Teopernuna u MatemaTndHa (r3uka, SOpeHa eHepreTHKa W TEXHOJIOTHU
wm MenmunuHcka ¢u3nka. OOmmar Opodl M30paHH KypcoBe 3a IBaTa
ceMecTbpa He Moxe Ja € mo-manko or 10. Tperust cemectbp Ha
IporpamaTa € IOCBETeH Ha u3ciefoBaresncka pabora 1mojx pbKOBOACTBOTO
HA MPEoaBatell, MOAroTOBKaTa Ha TUIIOMHA Pad0Ta U y9acTHe B Hay4eH
cemuHap (06mmo 30 kpeanta).

Maructppckara mporpamMa 3amoyBa Ipe3 3UMHHS CEMECThpP
(cyOcuampaHo OT ObprkaBaTa 0OydeHHEe U OOYYCHHE Cpelly 3aIuialiaHe).
[lpueMbT Ha CTyIeHTH 3a CcyOcHIOMpaHO OOydYeHHE CTaBa C IMpHEMEH
m3nmuT 1o ¢usnka. KangummatcrBamure 3a miateHa ¢GopMa Ha o0ydeHHe
ce kimacwpaT 0e3 H3MHUT, MO CPEemHHS YCIeX OT IWIIOMAaTa 3a BHUCIIE



oOpa3oBaHue (yCIeXbT TPsAOBa a Ob/Ie HE MO-HUCHK OT T00BD).

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

Cpoxk Ha obyueHue: 5 ceMecTbpa
Dopma Ha obyuenue: peloBHA

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

Marucrbpckata nporpama @Ousuka Ha SAPOTO U eleMEHTapHUTE
gactuny — I e mpemHa3zHaueHa 3a CIEUaIICTH ¢ 0aKaJaBbpCKa CTEIEH 10
CpomHM Ha (pU3MKATa MPUPOIOHAYIHU M WHXKCHEPHH CHENUATHOCTU. Ts
UMa 3a IeN IOArOTOBKaTa Ha BHCOKOKBATM(MUIMPAHU CIICIIUATUCTH B
obnactra Ha sapeHata (uU3MKa, (U3UKATa HA EIIEMCHTAPHHUTE YACTHIU U
pamuanuoHHaTa (pU3MKA.

Kangumatute TpsOBa ma mMaT OakalaBbpcKa CTEIEH IO CPOJHH Ha
(u3MKaTa MPUPOIOHAYIHU WIIA MHKCHEPHU CIICIHATHOCTH M IIPOCTYIIaHN
muaEMYM 600 daca (60 kpemura) GakamaBbPCKU KypcoBe MO (HHU3MYECKU
JTUCIUILTAHH.

Bb3MmoxkHa peanu3anus Ha 3aBbpPIIMIUTE MAarucTpu: B HAy4HH
WHCTUTYTH U Ta00pPaTOPHUHU, N3BHPIIBANM (PYHIAMECHTATHA H3CICIBAHUS B
obnactta Ha (pU3WKaTa HA ATOMHOTO SIAPO M CICMEHTAPHHUTE YACTHIIU;

B Hay4YHHU W TPHJIOKHU JTa0OpaTOPUH, WU3MON3BAIIM SAPECHODU3UIHU
meromu: AELL ,,Koznonmyii“, pagnoxuMudHu 1abopaTopud, JabopaTopuu
[0 pagviallioOHHA 3aIlUTa U JO3UMETPHs, PAIHOEKONIOrHs, pa3paboTka Ha
MEIMLIMHCKA anapaTypa.

Yuebnu oucyunnunu: B 3aBHCEMOCT OT TIOJrOTOBKAaTa MM 110 (pu3mKa,
oTpa3eHa B JMIJIOMaTa M aKaJeMHU4YHAaTa CIpaBKa, CTyIEHTHUTE
MpOCIYIIBAT Hal-HAIlpeAd KypcoBe OT 0OakamaBbpcKaTa IporpaMa IIo
¢uznka BHB Dusmdeckus (akyaTeT MO MPEIEHKa Ha PHKOBOAUTENS Ha



MarucrbpcKkaTa mnporpama. Tesu KypcoBe ca He mo-mManko oT 375 gaca (30
KpEIuTa) U Ce MPOCIYIIBAT MPEAX 3alI0YBAHETO HA OCHOBHUTE KYPCOBE OT
nporpamaTa B pamkuTe Ha I u Il cemecTbp. 3aIbIDKUTETHO B TSIX BIIM3AT HE
no-mainko ot 180 yaca (15 kpeauTa) cnennaau3upaliv KypcoBe B 06aacTra
Ha sipeHaTa pU3nKa U GU3NKaTa Ha CIEMEHTAPHUTE YaCTULH, MTpeIaraHu
B OakamaBbpckaTa cTeleH Ha crenuainHocT @dus3uka Ha Ou3uyeckus
¢dakynrer. llenta e 3aegHO ¢ MPOCTYIIAHUTE KypcoBe MO (HU3UIESCKU
MUCHUIUIMHA, OTpa3eHW B OaKalaBbpcKaTa IWIDIOMA, CTYICHTUTE na
HaOepat 1350 waca (120 xpemumrta) mO OakalaBBPCKA (HUIHMUECKH
JICTIUTUTAHA.

[Ipe3 Tperwst M YETBBPTUS CEMECTbp HAa MATUCTBpPCKATa IIporpama
CTyIEHTHUTE TPsIOBA J1a H3CIIYIIAT M ITOJI0KAT H3IHUTH 110 H30MpaeMu yIeOHN
JMUCIUIUTMHA B pa3Mep Ha He mo-manko oT 300 waca Ha cemecthp (30
kpeaura). [lone 4 oT w30paHWTE MUCIWIUIMHE TPiOBa Ma ca H3MEKIY
n30MpaeMuTe KypcoBe OT MbpBa Tpyna. EMMH oT npyrute n30paHu KypcoBe
MOXe Ja ObJe OT MarucCThbpPCKUTE Iporpamu TeopeTHyHa W MaTeMaTHIHA
¢u3mka, SapeHa eHepreTMka W TEXHONOTMM WM MeauuHcKa (usmka.
OOmmsaT Opoit m30paHM KypcoBe 3a IIBaTa CEMECThpa HE MOXE Jia € II0-
Mamko ot 10. IletmsaTr cemecTbp Ha mporpamara € IIOCBETEH Ha
H3CleioBaTeNcka padoTa 1mo PHKOBOACTBOTO HA IPEIOaBaTeN, yIacTue B
Hay4YeH CEMHUHAP U IMOATOTOBKATA Ha TUIIOMHA padota (obmo 30 kpeauta).

[Ipuemar ce kaHIUIATH 32 CYOCHANMPAHO OT JbpKaBaTa OOyUCHHE H B
ratena ¢popMma. [IpueMbT Ha CTYAEHTH 3a CYOCHINpPaHO 00yYICHUE CTaBa C
mpueMeH W3MIT 1o ¢u3uka. KanmumarcTBammre 3a IuiaTeHa ¢opMa Ha
o0ydeHHe ce KIacHpaT IO CpPeAHUs YCIeX OT AWIIOMara 3a BHCIIE
obpazoBanue (ycmexbT TpsOBa npa ObIe HE MO-HHUCBK OT JOOBD).
[porpamata 3amouBa mpe3 3UMHHUS CEMECTED.



M Marucrbpeka nporpama: KocMudecku u3cieaBanust

Cpok na obyuenue: 3 ceMecTbpa/S ceMecTbpa
Dopma Ha obyuenue: peroBHa

Pvrosooumen: npod. nbu Tomop MurmoHor
men.: 8161 653, 0886 331 693
e-mail: tmishonov(@phys.uni-sofia.bg

[Iporpamata KocMmuyeckn W3CIEABaHUS UMa  CIEHHATH3HUPAL]
xapakTep. T maBa 3abpI004YCHN 3HAHUS U IMPAKTUYECKUA YMEHHS, KOUTO
0o0XBamiaT OCHOBHUTE HAIpaBICHWs Ha ChBpeMeHHaTa (U3MKa Ha
Kocmoca. Tlporpamarta maBa HyXHATa IOArOTOBKAa Ha 3aBBPIIMINTE
MarucTpatrypara ga  paboTAT KaTo HAay4YHH  paOOTHHIM B
HAYYHOHM3CJIEIOBATEIICKH HHCTUTYTH W (UPMH, HU3ITBIHIBAINNA HAYYHU
3aJadyd — HampuMep B o00JacTTa Ha NUCTAHIIMOHHUTE W3CICABAHHUS,
CaTeTUTHUTE KOMYHHKAIlUM, OTOpaHaTa ® JAp. 3HAYUTETHA YacT OT
MOJIrOTOBKATa M € HACOYCHA KbM IPOOJIEMUTE, CBhP3aHH C U3y4aBaHETO
Ha KocMmoca W 0KOI03eMHOTO MPOCTPAHCTBO, (pU3WKaTa Ha IUIa3MaTa,
¢u3nKaTa Ha BHCOKHTE CHEPrHH, KaKTO M KbM padoTa ¢ KOMIIOTPH U
0o0paboTka Ha 0a3W MaHHW, W3NBIHSABAHH OT pa3IUYHH (GUPMH U
WHCTUTYTH. BCHYKM 3aBBpmIMIIM MMaT HeoOXoanMaTa OCHOBa Ja ce
HACOYAaT WM KbM IIpEHoJaBaTeNCKa JCHHOCT BBHB BHCIIM YUIIUIIA.
CrienuanucTiTe MO0 KOCMHYECKH H3CIeNBaHUS M acTpopU3MKa HMAaT
nmobpa peamusamus ¥ B uyxOuHa. [IpeacTosmoro mpuchequHsIBaHE Ha
benrapus kem EBpomneiickata kocmuuecka areHnms (ESA) me otopm
HOBH TIEPCHEKTUBH MPEJI MATUCTPUTE, 3aBHPIIUIN Ta3: Mporpama:

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

OOydenueTo 3a  00pa3oBaTeNHO-KBANU(UKAIIMOHHATA  CTEICH
,,MAarucTbp MO (PU3NKA — KOCMHUYECKU H3CICIABAHUS U TEXHOJOTHH € C
MPOABIDKUTETHOCT TPHU CeMecThbpa. Ts MpeABMKAa YCBOSBAHETO Ha
oxoo 900 "aca aymUTOpHA 3a€TOCT, KOSATO TPsIOBa 1a HOCH MUHUMYM 90



KpEeIuTa B TPUTE CEMECThPA, KATO MHHUMAIHUAT OpOil KPETUTH 3a ¢IUH
cemecTbp € 30. 3aapKUTETHUTE TUCHUILUIMHU 332 TPUTE ceMecThpa ca §
¢ 06mr xopapuym 510 gaca. Te HocaT o0mo 50 kpeaura. M30upaemute
JUCLUIUIMHU ca MUHUMYM 6 ¢ o0uy xopapuyM MuHumMyMm 190 uyaca u
HOCAT TmoHe 25 kpeauta. IIpe3 Tpetuss cemMecTbp € NPEeIBUIACHO
pa3paboTBaHe Ha AMIUIOMHA paboTta ¢ xopapuym oT 200 "aca, KOSTO HOCH
15 xpenura.

[To mporpamara mMorart nia ce o0y4yaBar JuIa, KOUTo:

a) uMmar o00pa3oBaTeHO-KBATH(UKAIIMOHHATA CTEIEH ,,0aKaaaBbp™
WM ,Maructep” mo crneuuanHoctute Pusuka, WHxeHepHa ¢usuka,
Actpoduzuka, METeopoIorus U reopusnka, Uim

0) uMaT 00pa3oBaTEIHO-KBANH(UKAIIMOHHA CTEIEH ,,0aKaIaBbp” WIn
»Maructep or Texumdyeckus yauepcuter wid COPUICKUS YHHBEPCUTET
,,CB. Kimument Oxpucku’, nim

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

3a ciryyante B TOYKH 0) U B) IMa 5-CeMeCTpUaJICH IUIaH 32 00ydIeHHE.

[Iporpamara 3amouBa mpe3 3UMHHUs ceMecThp. llpuem mie uma 3a
KaHJIUJATH M0 AbpXKaBHA MOPbhYKA, KAKTO U 332 KaHAMJATH, KOUTO IIE CE
o0y4aBar cpemly 3aruiamade. [IpueMbT 3a KaHAUAATH 10 ABPXKABHA
MOpBYKA CTaBa C NpueMeH m3muT mo ¢usmka. KanmmparcrBammre 3a
miateHa ¢opma Ha oOydyeHuUe ce MpueMaT IO CpPeAHUd YCHex OT
JUIIIoMara 3a Buciie oopazoBanue. Coriracuo wi. 21, an (3) or 3akoHa 3a
BHCIIETO 00pa3oBaHWE 3a IUIaTeHata QopmMa Ha oOydeHHEe Morar naa
KaHJIUJATCTBAT JIMLA, 3aBbPUIMIIA BUCLIETO CH OOpa3oBaHUE C YCIeX, He
MO-HUCBK OT JI00BP.

3a HempeKbCHATO aKTyalu3upaHa WHpopManus Bxk.: http://elearning-
phys.uni-sofia.bg/~yyshopov/



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

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

Cpok Ha obyuenue: 4 ceMecTbpa/S ceMecTbpa
Dopma Ha obyueHue: peIOBHA
Hauano: 3uMeH/neTeH ceMecThbp

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

MarucrbpckaTa mporpama TepMosapeH CHHTE3 M IUJIa3MEHU
TEXHOJIOTUH € TIpeTHa3HaueHa 3a OaKalaBpH, 3aBBPIIIIIN CIICIIUATHOCTUTE
Odusuka, VmxeHepHa ¢u3uka, SnpeHa TeXHHWKa UM SIpeHAa EHEPreTrka,
dwusuka 1 matematnka, Ousnka M UHGOpMATHKA, KAKTO M 3aBBPIIMIUTE
WH)KCHEPHO-TEXHUYECKH  CHCIHANHOCTH ¢ J00pa  IMpeIaBapHTEIHA
MOATOTOBKA 1O  (u3uKa (3aBBPIIINTE  HHKEHEPHO-TEXHUUCCKH,
KOMIIOTBPHM M MaTeMaTHYecKd CHelHaTHOoCTH ©0e3 Heo0xoaumara
MOJTOTOBKA 10 (pr3mKa, TpsiOBa Ja MpeMHHAT | TpeIBapUTENICH CEMECTBD
o0ydeHHEe MO YHUBEPCHTETCKa (U3MKA — IO MPUWIOKEH ydeOeH IUIaH).
[IporpamaTta e paspaborena B pamkute Ha mpoekra FUSENET (The
European Fusion Education Network, FP7 No0224982), uumsato men e
Ch3aBaHe Ha OOIIOEBPOIECKa MAarHCThpPCKa M JOKTOPCKA IMporpama Io
TEPMOSIIPEH CHUHTE3 W IUIa3MEHM TEXHOJIOIMM M € CbhoOpaszeHa ¢
pa3paboTeHUTe EAWHHH OOpa30BaTEIHUTE W3WCKBAHUS 32 CBPOICHCKA
MarucTsp B Ta3u obmact. [Ipuemar ce KaHIUIATH KaKTO 3a CYOCHIUpPAHO
oT AbpkaBara oOydeHue (Upe3 yIBbpIcHUs BbB Ousndeckus hakynaTeT Ha
Coduiickusi yHUBEpCUTET KOHKYPCEH M3IUT), TaKa M 32 00YYEHUE CPEILy
3arntamiane (0e3 M3MUT, Ype3 KIACHPaHe [0 CPEIHHS YCIIeX OT JUILIoMaTa



3a BUCIIE 00pa30BaHKE; YCIIEXBT TPAOBA 1a ObJe HE MO-HUCHK OT JOOBD).

3a ga ce 3ama3d eKCIEePTHUAT ONMT, MOCTaBUJI TPMOSApEHaTa
nporpama Ha EBponeiickusi ¢blo3 B YeHUTE PEAULIM Ha MEXIYHAPOIHUTE
SIPEHW U3CIEeNBaHUA M HHXKEHEPCTBO, KAaKTO M Ja C€ OCHTYpH
KOMIIETEHTEH NEepcoHal 3a H3rpaxnaHe U ekcrutoatanus Ha I[TER u
DEMO, e Heo0XoauM JBIATOCPOUYCH IUIAH 32 YIPABICHUE HA YOBEUIKHTE
pecypcu B EBpomeiickata TepMosiapena mporpama. KirouoB enemMeHT oT
TO3HW IIAH € ChIIIACyBaHa 0Opa30oBaTellHA CHCTEMA IO TEPMOSIPEH CHHTE3
u TexHonoruu B Isuia EBponma. B pamkute nHa mpoekra FUSENET e
cp3maneHa EBpometicka mpexa 3a oOpa3oBaHHE IO TEPMOSAPEH CHHTE3 U
TEXHOJIOTUH, OCHOBAHA Ha CHJIHUTE BPB3KU MEXIY H3CIIEJOBATEICKUTE U
o0yJaBamiuTe MHCTUTYNHH B Tazu obmact (ob6mo 36 or 18 crpanu, or
kouto 22 yHuBepcutrera W 14 acommammm Eparom). Coduiickust
YHUBEPCUTET € 4acT OT Ta3u EBpomeiicka Mpexxa W ¢ mIpeliaraHara
MAarucCThpCKa MporpaMa OBJITapCKUTE CTYACHTH IMOMY9YaBaT BE3MOXKHOCT J1a
yudacTBaT B EBponeiickaTa TepmosiipeHa mporpama.

MarucrbpckaTa nporpama uma 3a Lejl Ja OCUTYpU Ha o0ydaBaHHUTE
CTYACHTH BHCOKAa KBaIM(UKAIMSA [0 TEPMOSIPEH CHHTE3, TEPMOSAPCHA
mja3ma, mia3MeHl TEXHOJIOTUU U UHKEHEPHHT B TSCHO ChTPYAHUYECTBO C
€BPONENCKUTE YHUBEPCUTETH M HAYYHU MHCTUTYLHMH, IPOBEXIALIN
o0ydeHUe W M3CICIBAHUS B OOJACTH, CBBP3aHU C TEPMOSIPCHUS CHHTE3.
B®B BpB3Ka ¢ MOOWIIHOCTTA Ha CTYACHTHTE 110 Ta3H MporpaMa 00ydeHHETO
ce IMPOBEXKIA YACTHYHO HA aHIIMICKH e3uK. HeoOXommMmo € HHUBO Ha
BJIaJICCHE HA aHTIIMICKA e3uK B2 mim mo-Bucoko mo O6mara eBpomneiicka
e3ukoBa pamka (CEFR).

3aBppUIINTE Tporpamara Ie MoidydaT HE caMo 00pa3oBaTeIHO-
KBaNU(UKAIIOHHA CTEICH ,,MaruCThp‘, HO U IIe MPUAOOUAT 3HAYUTEIHO
MO-UIMPOKM M Ha I0-BUCOKO HHUBO 3HAHUS W YMEHUS BBB BAXHU B
HACTOSIIMSI MOMEHT M C TOJIEMH OBICIIM IEPCIEKTUBU O0JACTH KaTo
¢du3NKa Ha TepMOsIpeHara Iia3ma, MPOLeCH Ha TePMOSIIPEHIS CHHTE3 Ha
SIPEHO HMBO, HArpsiBaHE Ha IUIa3Mara 4pe3 eNeKTPOMArHWTHU BBIHHU U
MOTOIM OT YACTUIU, B3aMMOJCHUCTBHE Ha IUIa3Mara ChC CTEHHTE, (pr3HKa
Ha MaTepualuTe, SAPEHU TEXHOJIOTMH, MAarHuTHAa XWAPOAUHAMUKA,
pa3NMyYHU BUJIOBE JMAarHOCTHKA HAa BHCOKO- M HHUCKOTEMIIepaTypHa



mra3Ma, Jau3aiiH u pa3paboTBaHe HAa CHBPEMEHHH TEXHOJIOTHYHU
npuiiokeHuss Ha 1uia3mata. CTyAeHTHTE IIe ca B CBhCTOSHUE Jia
pa3paboTBaT U MpHUIAraT MAaTEMATHICCKUA MOJIESITH M METOIU 32 OMHCAHHE
Ha TIa3MaTa, KaKTo U Ja u30Hpar Hal-MOIXO/SIIUTE OT CHIIECTBYBAIUTE
YUCIIEHN CHUMYJIAMOHHU TAaKeTH, Jla TH aJanTupaT MU MpujaraT KbM
M3y4aBaHUTE CUCTEMH.

[IporpamaTa € ¢ MIPOABIDKATEIHOCT 4 ceMeCThpa U 001 Opoi KpeIauTh
120, mo 30 BBB Bceku ceMmecTbp. B mporpamaTta ce mpeaBUXKIAT KaKTO
3abJDKUTETHA 0a3WCHU KypcOBe W IPAaKTUKYMH, Taka W H30MpacMu
KypcoBe, pa3JieJieH! B HAKOJIKO I'PYIH: YHUCIEHH METOIU U MIPOrpaMupaHe;
KypcoBe C TEOpEeTHYHAa HACOUEHOCT;, KypCOBE C EKCIEPUMEHTAIHO-
npuiiokHa HacodeHocT. OCHOBHATa 4acT OT U30OPHUTE KyPCOBE B TPETH U
YETBBPTU CEMECTHP CE YeTaT OT UY)KIECTPaAHHH JIEKTOPU UM 00yYEHHUETO
ce IMPOBEX/IA B UY>KAECTPAHHU YHUBEPCUTETH B PaMKUTE Ha CTyAECHTCKaTa
MoOMITHOCT. B 3aBucMMOCT OT mpenBapuTenHaTa IIOATOTOBKA Ha
CTYJEHTUTE M CHEIHAIHOCTTa MM OT OakajaBbpcKaTa CTENeH Clie]
ChIjlacyBaHe C PHKOBOAMTEINA Ha MporpaMara T€ Morar jJa IocelaBar u
n30MpaeMu KypcoBe OT IPYrH 0akamaBbpCKH M MAarUCTBPCKH IPOTpaMu,
npemnaranu BB Ousndeckus GakyiTer.

[IpakTUKYyMBT 1O AMArHOCTHKA Ha IJIa3Ma Ipe3 IbPBUS U BTOPUS
ceMecTbp ce TmpoBexga B Kareapa ONTUKa M CHEKTPOCKOIUS,
BKITIOUHTEITHO HA EIMHCTBEHOTO paboTemo B beiarapus ycrpoiicTBO 3a
BHCOKOTEMIICpaTypHa IIa3Ma OT BHUJA ,,IUIa3MeH (okyc”. B derBbpTH
CeMEeCTBp ce IpoBexkIa mpeaauiioMer crax (150 waca) u paspaboTBane
Ha quioioMHa pabdora (150 gaca), KOoMTO HOCAT MO 15 KpemuTa BCEKH.
[IpenauniaoMHUAT CTaX ce€ MpoBeXJIa Ha JeicTBaliuTe B MOMEHTa
YCTPOMCTBA B M3CIEIOBATEICKA OPraHU3alUH U YHHBEPCUTETH B Uy)KOHHA.

CryneHTtuTe, oTroBapsmu Ha paspaborBanute B mpoekta FUSENET
KpUTEpHUH, MPU 3aBbpILIBAHE HA Mporpamara Lie Mojay4yaT W AMIUIOMA 3a
European master in Magnetic Fusion Science and Engineering.

[Iporpamata ¢ IpOIBJIKUTETHOCT 4 ceMecTbpa 3alo4Ba Ipe3 3UMHHUS
CEMECTBD, a S-ceMecTpHualiHaTa — pe3 JETHHUS.



Duration: 4 Terms/ 5 Terms
Form of Education: Full time
Start: Winter/summer semester

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

The applicants for the master’s programme Fusion Science and
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. (Students with a bachelor’s degree in the field of engineering,
computer science or mathematics who need more firm background in
physics, will have to study university physics courses in the frame of one
preliminary term.) The programme is developed within the FUSENET
project (The European Fusion Education Network, FP7 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 possible 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
Programme 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
network 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 (altogether 36 participants from 18 countries, from
which 22 universities and 14 Euratom associations. The University of
Sofia is one of the participants in this European network and the master’s
programme develops learning opportunities and links of Bulgarian students
to the European fusion programme.

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

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

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



programmes 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
devices, including the Plasma Focus device which is the only high-
temperature plasma source operating in Bulgaria at the moment. The fourth
term is foreseen for research work at the experimental facilities throughout
Europe under supervision of senior tutors (150 academic hours, 15 ECTS)
and MSc thesis preparation and defense (15 ECTS).

Tangible recognition of the quality of education in the programme will
be realized if students have obtained parts of their education in different
countries across Europe and fulfill the criteria required for “European
Master of Magnetic Fusion Science and Engineering”.

M Marucrbpcka nporpama: TBbPAOTEIHE HAHOTEXHOJIOTHH

Cpoxk Ha obyuenue: 3 cemecTbpa
Dopma na obyueHue: penoBHA

Pvrosooumen: nou. nu lperan Benunos
men.: 8161 727
e-mail: tvel@phys.uni-sofia.bg

[Iporpamata e nmpeaHa3HaueHa 3a CTyIEHTH, 3aBbPILUIN OaKanaBbpcKa
CTETICH B €IHO OT CJlemHUTE NPO(ECHOHATHH HAIpaBICHUS: (HU3UKA,
XUMUs1, OHONIOTUS M WH)KEHepHU Hayku. llenta Ha mporpamara € ma mazne
Ha CTYIGHTHTE 3HaHWSI ¥ YMEHHS B eAHAa Obp3opa3BuBama ce
HHTEPIUCIUIUINHAPHA 00JIACT HA BEPXOBU TEXHOJOTHH C MPUIOKEHHSI BHB
¢usnKaTa, XUMHUATA, OWONOTHATA, MATCPHAIO3HAHWETO, 3CJICHUTE
TEXHOJIOTUH, OMoMenuIuHaTa, uHpopMaTHKaTa W npyru. [Iporpamara e
HACOYEHa OCHOBHO KBM JW3aliH, CHHTE3, H3ClenBaHe W 00paboTkKa Ha
MaTepuald U CTPYKTYpd C TUIMYHU pa3Mepu okojo u mox 100 M 3a
W3CIIeIOBATEICKH, MWHKEHEPHU M MPUJIOKHHU LENH, KaTo T BKIOYBA U


mailto:tvel@phys.uni-sofia.bg

M3y4aBaHETO HA EIEKTPUYHUTE, CIICKTPOMEXaHIHYHH, MATHUTHI U ONTHYHH
YCTPOWCTBA, KOWUTO CE€ M3ION3BAaT B TE3M NPUIIOKEHUA. Pazmuunute
3HaHU, C KOUTO CTYICHTHUTE UIBAT B IIporpaMaTa He Ce pasriexIaT KaTo
HEZOCTaThK, a, HAPOTHB — KAaTO MPEIUMCTBO, KOETO MO3BOJIsSIBa B3aMMEH
oOMeH Ha 3HaHus u uaed. C moMoIITa Ha HAaCOYSHH KYPCOBE CTYICHTUTE C
OakajmaBbpcKa CTEMEH OT pPa3IUYHUTE NPOPECHOHAIHN HAMPABICHUS
MOJTy4aBaT HEOOXOAMMHUTE OCHOBH 3a YCIENTHOTO 3aBBpIIBaHE Ha
nporpamata. [IpemomaBarenurte ChbOIO0 ca ¢ KBATH(UKAIWS B Pa3THYHU
00JIaCTH HA 3HAHUETO — (PU3UIIN, XUMUIIH, HHKEHEPH, KOCTO OIIe BETHBK
moJuepTaBa MyATHIUCIUILTHHAPHIS XapakTep Ha MporpaMaTa.
OOyuenneTo oOXBamia KypcOBE Ha pPa3IHMYHO HHBO U C pa3iddHA
HacoyeHocT. [Ipe3 mbpBUS CeMECTbp CTYISHTUTE B3UMAT KypCOBE, B
00JIacTH, B KOHTO HE Ca JOCTHYHO IOJTOTBEHH, KAKTO M HIKOH OCHOBHH
kypcoe. Ilpe3 cmenmBammre  ceMecTpd  M30MpaeMHTE  KypcoBe

mpeobiagaBar.
3aIbIDKUTENTHATE KypCOBE 00XBaIaT: (H3HMKa HA MOTYIPOBOJTHUIINTE
U OCHOBHHUTE MOJIYIPOBOAHUKOBH HAHOCTPYKTYpU — KBaHTOBH SIMH,

KBaHTOBM JKMYKH, CBBPXPEUIETKH; OCHOBM HAa MarHeTM3sMa W MarHUTHU
HAHOMATEpUAld C T[PWIOKEHWs B  CEH30pUTE, OWOMEIWIMHATA,
nHpOpPMATHKATA U JP; TCOPHs, MIPUIOKEHIS U MOIyJYaBaHe Ha JUCIEPCHU
CHUCTEMH CBbC CUCTEMATUYHO pa3rieKJaHE Ha MEXKIYMOJEKYJIHH |
MEXKy4YaCTUYKOBH B3aUMOJIEHCTBHS; OCHOBM Ha B3aUMOJAEHCTBHETO Ha
YCKOPEHH YacTULM C TBBPAM Teja U MPUIIOKEHHETO UM 3a MOJTydyaBaHe Ha
JIBYMEPHU W TPUMEPHU MHUKPO M HAaHOCTPYKTYpH; XMMHUYHU METOIH 32
MoJTyJaBaHe HAa HAHOYACTUIM U MoAH(UIpaHe Ha MOBBEPXHOCTUTE UM;
CHeluyajHy TJIaBU OT MaTeMaTuKaTa, EKCIIEPUMEHTAIHH METOAM 3a
U3CIEBAHE HA HAHOOOGKTH W HAHOCTPYKTYPH;, MOJCIHpaHE Ha
MukpoenekrpoMexannunu cucreMu (MEMC), nonyyaBaHe U u3cielBaHe
Ha XUOPUIHU MaTEpHAIIH.

CTyneHTHTe MOTraT Ja N30Hpar U3MEXIy IUPOK HAOOp OT H3bupaeMu
KypcoBe: KBaHTOBa MEXaHMKa KaTO TEOpeTHYHa OCHOBa  Ha
HAaHOTEXHOJIOTUUTE, IUIa3MOHHUKA, H3Cle[Ballla B3aUMOAECHCTBUETO Ha
CBETJIMHATA C METAJIU U MeTaj-IHeeKTPUYHH HaHO- U MUKPOCTPYKTYPH;
KOJIOM/IHA XUMHS U XUMHUS Ha NOBBPXHOCTTA; ONTUYHH, aKyCTHYHU U



MOJTYITPOBOTHUKOBH CEH30pH, [UTaHAPHU TEXHOJIOTUH B
MUKPOEIEKTPOHUKATA, MOJIEIIUPAHE Ha aTOMH, MOJICKYJIH U KIIACTEPH U JIp.

ITo Bpeme Ha Clie[IBAHETO CTYJICHTHUTE Iile ce 00y4aBaT U paboTAT Ha
yHuKanHa 3a Beirapust amapatypa. [Iporpamara 3aBbpiiBa ¢ JAWIUIOMHA
paboTa, KOATO IO CBINECTBO MPEJACTABISABA MPOEKT C HAydyHA WIH
MPaKTUYIEeCKa HACOYEHOCT.

B Maructepckata mporpama ce MpHEMAaT CTYICHTH 3a CYOCHIUPaHO
obyuenue u B rareHa Gopma. Kanmumarcreamure 3a Mecta, CyOCHIMpPaHH
OT [IbpiKaBara, IOJaraT IpPHEMEH HU3MUT 10 (u3uka BbB DU3MUYECKUS
dakynrer win mo xumus BpB Makynrera mo XuMus u papmarus (3a 1enra
crenBa ga ce MHPOpPMHpATe B ChOTBETHHTE (aKyaTeTH 3a AaTUTE Ha
usnutute). KanaumparcrBammre 3a ruiareHa ¢opma Ha oOydeHHe ce
Kiacupar 0e3 H3MMUT, MO CPEIHUS YCIeX OT JUIUIOMATa 33 BHUCIIE
obpazoBanue (ycrexpT TpsibBa nga ObJe HE MO-HHUCHK OT J0OBD).
ITporpamarta 3amousa pe3 3UMHHUS CEMECTBP.

3a jpombaHUTENHA ~HMHPOpMALMS — ThPCETe PHKOBOMUTENS  HA
mporpaMara WM [IOCeTeTe  Hamiata  WHTEPHET  CTPaHHMIA:
http://nanotechnology.phys.uni-sofia.bg/ .

CIIEHUAJTHOCT MEJUIIUHCKA ®U3UKA

M Marucrbpcka nporpama: Meauuuacka gpuznka

Cpok na obyuenue: 2/3 cemectbpa
Dopma na obyuenue: peIoBHA

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

Maructepckara mporpama MenunuHCKa (U3MKa ChC CPOK Ha
o0ydeHue 2 ceMecThpa € MperHa3HaueHa 3a CICHUATICTH ChC 3aBbPIICHA
OakajaBppcKa CTeleH Mo (pH3WKa, ChC CIEHaIn3alysi 10 MEIUIIHCKA


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

¢u3MKa CHITIACHO IMpEICTaBCHATA aKaJeMHYHA CIIpaBKa. TS mMa 3a 1el
MOJrOTOBKaTa HAa BUCOKOKBATH(UIMPAHW CIECHUATUCTH B O0JacTTa Ha
MeauuuHckata gusuka. [Ipe3 mbpBHs U BTOpUS CEMECTbp Ha 00y4YeHUETO
CH CTYJIEHTUTE M3y4yBaT U IojaraT U3MHUTU KaKTO MO 3aAbJDKUTEIIHHU, TaKa
U 10 W30MpaeMH JUCIWIUIMHY, ChIIacHO ydueOHus ImiaH. CTyaeHTHTe
Morar aa u3bepar g0 2 Crenuamu3upaIy Kypca oT yaeOHUTe MporpaMu Ha
dusnyeckus GaKylITeT CIe ChIIIaCyBaHE C PHKOBOIUTENS HA TUTUIOMHATA
paboTa u mpu 0J00pEeHNE OT PHKOBOAUTENS HA MaruCThPCKaTa Mporpama. .
[Ipe3 BTOPHS ceMecThbp Ce MOATOTBS TUILIOMHATA padoTa.

Maructspckara mnporpama MenaunuHcKa (QH3MKAa ChC CPOK Ha
oOyueHue 3 cemecTbpa € MpeJHa3HauYeHa 3a CHEeHATUCTH ChC 3aBbpIIeHA
0akajaBbpcKa CTENEH MO (u3uKa 0Oe3 CIenuain3anus M0 METUIMHCKA
(¢u3MKa CHITIACHO IpEICTaBCHATa aKaJeMUYHA CIIpaBKa. TS mMa 3a 1eln
MOJTrOTOBKAaTa HAa BUCOKOKBATH(UIMPAHW CIEIUATUCTH B 00JacTTa Ha
MenuuHCcKaTa ¢pusuka. [Ipe3 mbpBHsS CEMECThpP CTYACHTHTE CE 3aII03HABAT
¢ 0a3uCHHTE IUCIUILIMHYU, HEOOXOMUMH 3a pa3OmpaHe Ha MmarepHana OT
cnenuanuupanuTe Kypcose. [Ipe3 mbpBusi, BTOpUSA U TPETUSL CEMECTHP Ha
00y4EeHUETO CH CTYINCHTHTE W3y94aTBaT M IIOJNaraT W3IHTH KaKTO IO
3abJDKATEIHU, Taka W 10 W30MpaeMu JUCHHIUINHH, CHIIIACHO YYeOHUs
wrad. CTymeHTHTe MOrat jaa m3bepar Mo 2 CHENHANTH3UpPAIH Kypca OT
yueOHuTe mporpamu Ha Ousmdyeckus (GakynTer ciex ChINIACYBaHE C
PBKOBOAMTENS HAa TUIJIOMHATa paboTa U P OJOOPEHUE OT PHKOBOIUTEIS
Ha Marucrbpckata mnporpama. IIpe3 mocieaHus, TpeTH, CEMECThp Ce€
MOJTOTBS TUILNIOMHATa padora.

JlMrioMupaHuTe MarucTpd O MEAWNWHCKAa (DU3MKa Morat Ia ce
peanu3upaTr KaTto CICNUAMCTH B MEIUIWHCKA HWHCTUTYTH, OONHUIM U
nmabopaToOpuM, 3OpaBHH  IICHTPOBE, B  METPOJOTHYHM  HHCTUTYTH,
uHctutytuTe Ha BAH; B pamionorndHu 1eHTpoBe U JabopaTopud,
PaIMOXIMUYHH JTabOpaTopry, JTabOpaTOpUH MO pajyalliOHHA 3aIlUTa U
JIO3UMETpus, B XUTUEHHO-EMUIeMUOIOT MYHN MHCIIEKLUH,
PaIHOCKOIOTHYHN JTa00paTOpHX M HWHCIIEKIUUTE 10 OXpaHa Ha OKOJHATA
cpema, pa3paboTKa Ha MEIWIMHCKA amaparypa. ToBa ca CIEIUaNUCTH,
3aI03HATH CBC CHBPEMEHHUTE METOAM M TEXHOIOTMH Ha (H3WKaTa U
nH(pOpMATHKATa B MEIUIUHCKATE M3CICIABAHMA U KIMHUYHATA IPAKTHKA,



Mpujaramy  HWHGOPMAIMOHHA TEXHOJOTMH TIpH  00paboOTBaHETO Ha
MEIMIMHCKAaTa UWH(pOpMaIus, o0paboTBAaHETO U pa3MO3HABAHETO Ha
M300paKeHUATA B MEIMIIMHCKATA TUATHOCTHKA.

MenunuHckaTa (GU3MKa € MHOTO MPECTHXKHA U ThpceHa MpodecHs B
nenust cBAT. C  oco0eHO OBp3M TEMIIOBE HApacTBa TBPCEHETO M
peanuzanuaTa Ha TakuBa crerpanucta B CAILl, 3anagna EBpona u apyru
WKOHOMHYECKH pa3BHTH CTpaHH. Tasu mpodecus CHHTE3upa B cede cH
3HAHUS OT BCUYKH MPUPOTHH HAYKH MTOPATH H3KITIOUNTENHATA CIOKHOCT U
MHOr0OOpa3HOCT Ha MPOIECHTE B KUBHS OpPraHu3bM. MHOIO HaIlH
BB3MUTAHUIKM ca JokTopanT U wuscnenosatenu B CAIll, Kanana,
I'epmanust, Asctpus, IlIBerus u ap. cTpaHM MO cBeTa. Beska roauHa
CTYJICHTH W JOKTOPAaHTH y4acTBaT B KYpPCOBETE 3a BHCIIA KBaIu(UKalus
Ha Europian School of Medical Phisics B IlIBetinapust u ®paHiys, KbIETO
ce o0y4aBaT M IMOJIy4aBaT KBATM(UKAIIMK 1O Hal-HOBU BUCOKH (DU3UYHHU
TEXHOJIOTUU B MEIMIMHATA.

B MmarucrbpckaTa mporpaMa ce MpueMar CTYACHTH 3a CyOCHAUpPaHO
oOy4yeHre U B miiateHa ¢popma. Kanauaarcraniure 3a Mecta, CyOCHIUpaHu
OT JbpkaBaTa, IONAraT MPHEMEH H3MUT Mo (Hu3MKa BbB Du3MuecKus
¢dakynrer WM 1o xumus BbB DakynTera Mo XUMHA M (apMarus.
KangunarcTanure 3a uiateHa popMa Ha oOydeHHe ce KiaacupaT 0e3 U3IUT,
MO CPEJHUS yCHeX OT JUIIIoMAaTa 3a BHCIIEe oOpa3oBaHHe (yCIEeXbT TpsOBa
Ia ObAe HE MO-HUCHK OT J00Bp). [Iporpamarta 3amouBa TIpe3 3UMHHS
CEMECTB.

CIIEHUAJTHOCT ACTPO®U3UKA, METEOPOJIOI'UA
N TEO®U3UKA
M Marucrbpcka nporpama: ACTpOHOMHESI U acTPOpU3HKA

Cpoxk Ha obyuenue: 2 cemecTbpa
Dopma na obyuenue: peroBHA

Povrosooumen: nou. n-p Ilerko Hemsimkos



men.: 8161 337
e-mail: japet@phys.uni-sofia.bg

MaructbpckaTa nporpama ACTpOHOMHSI U acTpou3vKa HUMa
cnenyanu3upanl xapakrep. Tg gaBa 3aAbJIO0OYEHH 3HAHHUS U MPAKTHYECKU
YMEHHUS, KOMTO OOXBallaT OCHOBHHUTE HANpaBIeHUs Ha ChbBpEeMEHHaTa
actpopmsuka W acTpoHomus. [lporpamara JaBa BB3MOXKHOCT HA
3aBBPIIIUIATE MArucTpd Ja paboTAT KAaTO HAaydHH paOOTHHUIM B
HAYYHOHM3CIICIOBATEIICKH HWHCTUTYTH W AaCTPOHOMHYECKH OOCEpBATOPHHU.
Benuky 3aBppunmm mMaT HeoOXoJuMara OCHOBA Ja CE€ HAcodaT W KbM
MpenojaBaresicka JeHHOCT BbB BUCIIM yurunina. CrenuanucT acCTpOHOMHU
ce TBHPCSIT B Yy)KOMHA, KBJETO BEUe MMAT peaslu3alysl 3HAUUTEIeH Opoi
BB3MUTAHUIN Ha KaTeapa Actporomust pu Ousndeckus dakynrer Ha CVY.

B mporpamata Morar ga ce oOydaBaT JIMIA, KOUTO MMAT
00pa3oBaTeHO-KBATM(DUKAIMOHHA CTEIEH ,,0aKalaBbp™ MU ,,MaruCThp
MO0 HSAKOS OT CIEMUATHOCTUTE Ha MNpOo(ecHOHAIHOTO HAalpaBJICHIE
,,OU3MYECKN HAYKH“ WM CICIUIUIOMHA KBaTU(DUKAITH 32 TIOTyYaBaHe Ha
YYUTEICKa TPOBOCIIOCOOHOCT MO (U3MKa, MpuaoduTa BHB Du3MdecKus
¢daxynrer Ha CV.

VY4eOHUAT TUTaH € MUOepaieH U ChIbpiKa MaIbK Opol 3aJbIKUTEITHU
mucuuruimad. OOYYeHHeTo € ¢ MPOABIDKUTEIHOCT OT JIBA CEMECThpa H
3armoyBa Mpe3 3UMHHS CEMeCThbp Ha BCsika ydeOHA TOAMHA.
3aabIDKUTETHUTE JUCHUIUIMHA  BKItouBaT 3 kypca (OcHOBM Ha
acTpoHomusTa, HaOmomartemam wMeroqu B acTpoHoMmusta u OOmia
acTpou3NKa) B IBPBUS CEMECTHP ¢ 001 XxopapuyM 315 waca u HocsT 21
kpemuta. OCBEH TAX € 3aIbJDKUTEIHO U U3TOTBSHETO Ha JUILIOMHA paboTa
BBB BTOPHUS CEMECTHP, €KBUBAJICHTHA Ha XOpapuyM OT 225 yaca U Hocella
15 kpenuta. M30upaemure aucuuiuiiHud ca 21 Ha Opoi (cpen KOWTO:
Brrpernien crpoex u eBonolus Ha 3Be3auTe, Pu3nka Ha MeXTy3Be3/HaTa
cpena, KocMmonorusi, AKTUBHU TallaKTUYHHU $1pa, ACTPOCHEKTPOCKOIUS,
PagnoacTpoHoMus 1 1p.) U ca pa3mnpenelieHd B I1BaTa ceMecThpa. M30upat
ce MUHHUMYM 5 Kypca ¢ 001 xopapuyM 285 gaca, Hocemu 24 KpeauTa,
parpenencHy Mo CEMECTPH KaKTO ClIellBa: MHHUMYM 2 ¢ 00II XOopapuyMm
120 gaca u HOocemu 9 kpenurta mpe3 | cemecTbp W MUHEMYM 3 ¢ 0O



xopapuyM 165 yaca u Hoceu 15 kpeauta npe3 Il cemecTbp.

OOyueHueTo 3aBbplIBa ChC 3allMTa HA Marucrbpcka Te3a. Ts ce
Bb3Jlara OT Hay4yeH PbKOBOAUTEN Hail-KbCHO B Kpas Ha IIbPBHS CEMECTBHD.
[MogroroBkara Ha MarmcTbpcka JUIUIOMHa paboTa ce OCHUTypsBa
napajellHo ¢ ayAuTOpHOTO oOy4yeHHe Ipe3 BTOpusi ceMmecThp. IIbpBarta
Jbp)KaBHA CECHsI 3a 3allUTa € Mpe3 0JIM, a BTopaTa — MPe3 CeNTEMBPHU.

[Mpuemar ce kaHmumaTH 3a CyOCHAMPAaHO OOYyYEHHE W B IUIATCHA
¢dopma. KammumparcrBammre 3a MecTa, CyOCHOWpaHH OT JIbpiKaBaTa,
mojaraT TpUEMEH M3MUT Mo ¢usnka. KanmumaTcTBamuTe 3a IDIaTeHA
¢dopmMa Ha oOydeHHe ce KiacupaT 0e3 W3IMUT, 10 CPEOHUS YCIeX OT
IUIIIOMATa 3a BUCIIE 00pa3oBaHue (YCIeXbT TpIOBa Ja Obae He TMO-HUCHK
ot 100bp). [Iporpamara 3amoyBa mnpe3 3UMHHS CEMECTBD.

M Marucrbpcka nporpama: 'eopusuka

Cpoxk Ha obyueHue: 2 ceMecTbpa
Dopma Ha obyuenue: peAOBHA/3a]0THA

Pvrosooumen: pou. n-p I'. I'epoBa
men.: 8161 291
e-mail: guerova@phys.uni-sofia.bg

Marwucrbpckata nporpama ['eodrsnka mMa crenuanu3upan XapakTep.
Ts naBa 3a7b100YEHM 3HAHMA W MPAKTHUYECKHM YMEHHs, KOMTO OOXBalat
OCHOBHHTE HAIlpaBJICHHWs HA ChbBpeMeHHara reodusmka. [Iporpamara nasa
BB3MOXKHOCT HA 3aBBPHIMIIMTE MArucCTpH Ja padoTIT KaTo HAayYHU
pabOTHUI B HAYYHOHM3CICIOBATEIICKA HHCTUTYTU U (PUPMH, H3ITBIHSBAILM
HAYYHH 3aJ]ayd — HalmpuMmep B 00JlaCTTa Ha CEM3MOJIOTHATA, EKOJOTHATA,
orOpaHata W np. 3HAUMTENHA YacT OT IOATOTOBKATa € HAacOodeHa KbM
poOJIeMUTe, CBBP3aHU C THPCEHETO, MIPOYYBAHETO M NOOWBA HA TIOJIC3HU
W3KOMAaeMH, KaKTO U KbM MH)KEHEPHH M JAPYTH paOOTH, U3IBJIHABAHU OT
pa3nmyHd GUPMHE ¥ MHCTATYTH. BCHUYKM 3aBBPLIMIIM MMAT HEOOXOoAMMAaTa
OCHOBa Jla Ce HacouaT M KbM IIpernojaBareicka JeHHOCT BBB BHUCILIHU
yumnima. CHenuaiucTd TeOpHU3UIM ce THPCAT B Uy:KOMHA, KBICTO BEUe
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MMAT pean3anus 3HAYUTEIICH OPOi Hallli BH3IMUTAHUIIN.

OOyuyeHrero € ¢ OCHOBHA MPONBDKUTEHOCT OT JBa ceMmecTbpa. 14
TIPENBUOKIA YCBOSIBAHETO HA 3 3aIb/DKUTEITHH JUCIUILTAHE, KOUTO HOCST OOIIO
15 kpemra m 180 waca aymaropHa 3aetoct. Jlumiomnara pabora Hocm 15
Kpemta C ekBUBaJieHTeH xopapuyMm or 200 uaca mpe3 BTOpHS CEMECTBP.
W3bupaemuTe mUCHUTUTHHY ca 0010 17, OT KOUTO CTYACHTHT TPsIOBA CyMapHO
Iia Ipua00ue He o-Majko oT 30 KpeauTa.

I[lo mnporpamara wmoraT pa ce oOydJaBaT JHIla, KOHTO HMAaT
00pa3oBaTenHO-KBaIH(YUKAITMOHHATA CTeTeH ,,0aKaIaBbp" 170101
,»,MarucTep” Mo (u3mMKa WM MaTeMaTtuka. Ha cTynmeHTuTe, KOUTO HE ca
CITyIIany u30upaeMuTe KypcoBe 10 Teo(hrn3nKa oT OaKalaBbpcKaTa CTEICH
mo u3MKa, Te3W KypPCOBE CE MPEIOPhUBAT MPUOPUTETHO KATO U30HpacMu
B MarucThpCKaTa CTEICH.

[lpuemar ce kaHmumaTH 3a CyOCHIUpaHO OOyYeHHE W B IUIATCHA
¢dopma. KammmparcrBammre 3a MecTa, CyOCHOWpaHH OT JIbpiKaBaTa,
mojaraT TpUEMEH M3MUT o (¢u3mka. KanmumaTcTBamuTe 3a IIaTeHA
¢dopmMa Ha oOydeHHE ce KiacupaT 0e3 HW3IMUT, 10 CPEOHUS yCIeX OT
TUIIOMATa 3a BUCIIE 00pa3oBaHue (YCIeXbT TPIOBa Ja Obae HE TMO-HUCHK
ot 1006p). [Iporpamara 3amouBa npe3 3UMHHS CEMECTBP.

M Marucrbpcka nporpama: I'eopusuka

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

Pvrosooumen: nou. a-p I'. 'epoa
men.: 8161 291
e-mail: guerova@phys.uni-sofia.bg

MaFI/ICT'BpCKaTa nporpamMa I eO(l)I/ISI/IKa HnMa CrieuaJIM3rupall XxapakTep.
Tsa naBa 3&,H’BH60'—ICHI/I 3HAHHA U NPAKTUYCCKU YMCHHS, KOUTO O6XBaH.IaT
OCHOBHHUTC HaAIlpaBJICHWA HAa CbBPEMCHHATA TCO(I)I/BI/IKa. HporpaMaTa JaBa
BB3MOXHOCT Ha 3aBbpPIIWIIMTEC MAruCTpu na pa6OT5[T KaTO Hay4YHH
pa6OTHI/ILII/I B HaYYHOM3CJICIOBATCIICKN HHCTUTYTH n (I)I/IpMI/I,
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M3ITBITHABAIM HAYYHU 33]1a94 — HAIIPUMEP B 00JIACTTa HA CEU3MOJIOTHATA,
€KOJIOTUATA, OTOpaHaTa W Jp. 3HAYMTENHA YacT OT MOATOTOBKaTa €
HacodeHa KBbM IIPOOJIEMHUTE, CBBP3aHU C THPCEHETO, IPOYYBAHETO H
noOVBa Ha TIOJNE3HU W3KOIMAEMH, KaKTO U B WHXKEHEPHU U JPYTH PabOTH,
U3IIBIHSIBAHN OT Pa3INYHN (UPMH W WHCTUTYTH. BCHYKH 3aBbpIIAIH
uMaT HeoOXOmMMara OCHOBAa Ja C€ HACOYaT M KBbM IIPEroJaBaTeICKa
neiitHocT BB BY3. Crmernmamumetyt reodu3uin ce ThPCIAT B 4yxOHHa,
KBIETO BEUEC UMAT PeaTH3alisl 3HAUNTEIICH OpOi HAIlIM Bb3MATAHUIIH.

Kanmimatute, KOUTO UMaT 00Opa30BaTEIHO-KBATH(DUKAIIMOHHA CTEIICH
,,0aKalaBbp™ WIN ,,MarkucTbp™“ B HANPABICHHUATA HA IPHPOJHHUTE HAYKH,
clefiBa Jja IpeMHHAT 4-ceMecTpualieH Kypc Ha oOydeHue. To mpenprkia
mpe3 MBPBUTE JIBA CeMeCThbpa 00ydeHue Mo 11 3aIbDKUTENHN U CIUTUTAHA
¢ obmo 825 waca ayauropHa 3aerocT. llpe3 ocraHanmuTe OBa CeMeCThpa
mporpaMaTa ce IPEMoKpHBa C Ta3d OT JAByceMecTpuanHara (opma Ha
obOyueHue.

[Mpuemar ce kaHmumaTH 3a CyOCHIUpaHO OOyYeHHE W B IUIATCHA
¢dopma. KammmparcrBammre 3a MecTa, CyOCHOWpaHH OT JIbpiKaBaTa,
mojaraT TpUeMEH M3MUT o ¢u3mka. KanmumaTcTBamuTe 3a IDIaTeHA
¢dopmMa Ha oOydeHHE ce KiacupaT 0e3 HW3IMUT, 10 CPEOHUS yCIeX OT
IUIIIOMATa 3a BUCIIE 00pa3oBaHue (YCIeXbT TPIOBa Ja ObJe HE MO-HUCHK
ot 100bp). [Iporpamara 3amoyBa npe3 3UMHHSI CEMECTBD.

M Marucrbpceka nporpama:  MeTeopoJiorust

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

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

MaFI/ICT'BpCKaTa nmporpamMa IO METCOpPOJOoruss B  CHCHHUAJIHOCT
ACTpO(l)I/ISI/IKa, MCTCOpOJIOruss H FCO(l)I/ISI/IKa nMa CreuuaJm3nupall
XapakTep. Tsa naBa 3&,H’BH60'—ICHI/I 3HAHUA W MMPAKTUYCCKHU YMCHUA, KOUTO



00XBalllaT OCHOBHUTE HAIpPaBJIEHUs] HA ChBPEMEHHATa METEOPOJIOTUsi U
¢usnkaTa Ha aTMOc(hepaTa U OKeaHa.

OOyueHneTo € ¢ NPOABIDKUTENHOCT TPU CeMecTbpa, Bceku Mo 15
cenIMHLIM. B MbpBUS U BTOPUS CEMECTBP Ce MPEABMKIAT MUHUMYM 645 daca
ayMTOpHA 3aeTOCT, KOUTO TPAOBa Ja HOCAT MHHHUMYM 60 KpeauTa, Karo
MHUHAMAITHUST Opodl KpemuTH 3a emuH ceMecTbp ¢ 30. 3ambmKuTerHHTe
JIMCHIMTUTMHY 32 J[BaTa ceMecThpa ca 6 ¢ obmy xopapuym 375 yaca; Te HOCST
obmo 36 kpemuta. M30MpacMuUTe MUCIWIDIMHA Ca MHHAMYM 6 C OOII
xopapuym 270 uyaca u HocsaT 24 kpemurta. Ha cryneHTuTe, KOUTO He ca
CITyIIAITN U30MpaeMUTE KypCcOBE IO METEOPOIIOTHS OT 0aKaIaBbPCKaTa CTEICH
IO CIICIUATTHOCTTa ACTPOQH3NKA, METEOPOTIOTHUSI U TeO(pH3HKA, TE3H KYpCOBE
ce MpenopbyBaT NPUOPUTETHO KAaTO M30MpaeMH B MAarucThbpcKara crerneH. B
TpPETHsl CEMECThpP C€ TMpeABIKAAT 75 daca ayauTopHa 3aeTtocT 3a |
3aIbJDKUTENHA JucuuiuimiHa (6 kpeauta), 90 daca  3aIbJDKUTENTHO
MereoposioruyHa mnpaktuka (9 kpemura) u 200 yaca 3a TOArOTOBKA Ha
marutomMHa pabora (15 xpemura). [lpm 3amounata ¢dopma Ha oOydcHHE
ayauTOpHaTa 3aeTocT € HamaieHa ¢ 50% chnpamMo Ta3u Ha PEIOBHOTO
oOy4eHue.

I[lo mporpamara wmorar na ce oOydaBaT IIMIa, KOHTO MMaT
00pa3oBaTeHO-KBATM(DUKAIMOHHA CTEIEH ,,0aKalaBbp MU ,,MarHCThp"
0 CHENHATHOCTH OT mnpodecroHanHo Hampaeienne 4.1 ,,dusmueckn
HAYKU“‘, WK CTEIeH ,,0aKalaBpp™ MO CIEIUATHOCTH OT MPO(EeCHOHAITHO
HanpaBienne 1.3 ,JIlegarormka Ha oOydeHumero 1mo“: ¢u3MKa H
MaTeMaTHKa, pru3ruKa 1 HHPOPMATHKA I XUMUS U (QH3HKA.

Cren 3aBBPIIBAHETO CH MAarucTpHUTE MO (PH3HMKa ¢ KBaTM(UKAIUS 110
METEOPOJIOTHSL MOraT Ja paboTAT B H3CICIOBATEICKHTE U OIEPATUBHUTE
otnenn (B Codus wu crpaHara) Ha HanwoHamHUS WHCTHTYT TIO
Mereoponorust U xuzaponorust keM BAH, B ['eopusudnus wHCTHTYT Ha
BAH, kato Mereopono3u B 3BeHaTa, OOCITYXBAaIld TpakIaHCKaTa U
BOEHHATa aBHallusd, B CUCTeMara 3a 6opba ¢ rpalylikuTe, B cUCTeMaTa Ha
MuHHICTEPCTBOTO Ha OKOJNHATa cpela U BOAUTE U B JIPYI'M OpraHU3alluH,
KBAETO Ca HEOOXOVMH CIEIHATUCTH ¢ KBATU(PHUKALUS [0 METEOPOIIOTHS.
Benukn 3aBppmmian uMat HeoOXomuMaTa OCHOBA JIa €€ HAaco4aT M KbM
mpernofaBaTencka JaelHocT BbB BY3. MHOro Hamm BBE3MUTAHWANNA Bede



uMaT no0pa peanu3alys B 1y:KOnHa.

[IpuemaT ce xaHmumatéH 3a oOydeHHE B CyOCHAMpaHa W B ILIaTEHA
¢dopma. Berukn kKaHIMIATCTBAINM 32 MECTa, CYOCHIMpAaHH OT JbpKaBata,
TpsAOBa N1a MONOXKAT KOHKYpceH usnum. KaHIMOaTCTBANIMTE 3a IUIATEHA
dopmMa Ha oOyueHHE ce KiacHpaT Oe3 H3IHUT, 10 CPEIHUS YCIeX OT
JMIDIOMATA 32 BUCIIE 00pa30BaHKE (aKO YCIEXBT € He TO-HUCHK OT T0OBD).

Marucrppckara mporpama 3armo4usa OT 3MMHHS CEMECTED.

M Marucrspcka nporpama:  MeTeopoJiorus

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

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

MarucrbpckaTta  mporpamMa  Mereoposiiorus B CIIELHATHOCT
Actpodusnka, METeOpoNoTHsl U TeodH3nKa ChC CPOK Ha OOydeHHe 5
ceMecTbpa € IpelBHUIEHA 3a JUIA, KOUTO HIMAaT o00pa3oBaTeIHO-
KBATH(UKAIMOHHA  CTENEeH  ,,0akajaBbp” WM  ,Marucrep™ IO
CHENHATHOCTH OT IpodecroHanHo Hanpasienue 4.1 ,,duszndeckn Hayku®,
WIH CTENeH ,,0akamappp® MO CICHUATHOCTH OT HpodheCHOHATHO
HanpaBienne 1.3 ,JIlemarormka Ha oOydeHuero 1mmo™: ¢u3MKa ©
MaTeMaTHKa, pu3uKa U HHpOpPMAaTHKa WK XUMUS 1 ¢pu3uka. [To Hes morar
Iia ce 00yJaBar JnIa, KOUTO:

a) uMat o0pa3oBaTEIHO-KBaATH(UKAIIMOHHA CTEIeH ,,0aKaIaBbp™ WIH
»MarucTep” B HampaBieHusra ,llpupogHn Haykn (XuMus, OHONOTHS,
HayKH 3a 3eMsTa), ,,MaTeMaTtnka U HH()OPMATHKA WM JPYTH ITOIXOISIIN
CHENUAHOCTH (HampuMep, OT o0iacTTa ,, TeXHHIecKn HayKu™);

0) UMaT 00pa30BATETHO-KBATM(HUKAIIMOHHA CTEIIEH ,,0aKaIaBbp’ WIN
,»MarucThp" € YYHUTEICKAa IPABOCIIOCOOHOCT IO TPHPOIHU HAYKH W/WIA
MaTeMaTHKa 1 HHpOopMAaTHKa.



[IbpBUAT M BTOPHUAT CEMECTHpP Ca NpPEABWAECHH 3a AWCLMIUIMHU OT
0asucHOTO OOydeHHe N0 (H3MKa, KOUTO Ca 3aiabiDKUTENHH. OOmusT
XOpapuyM 3a JBaTa cemecTbpa € 825 yaca, kKouto Hocat 60 kpeaura (mo 30
Ha ceMecTbp). B TpeTust u 4eTBBpTHUS CEMECTbp Ca MPEABUICHH MHUHUMYM
645 vaca, KOUTO J1a HOCAT MHHUMYM 60 KpemmTa, KaT0 MUHUMAITHUSIT Opoit
KpequTu 3a enuH ceMecTbp € 30. 3aab/DKUTENTHUTE AWCHMIUIMHYE 3a JBaTa
cemecThpa ca 6 ¢ obmy xopapuym 375 waca W HOCAT OO0 36 Kpemura.
W30upaemute AUCIUILIMHE A MUHUMYM 6 ¢ OOII XOopapuyM MHHUMYM 270
gaca W TpsAOBa ma OocuUTypsT MuHEUMYM 24 kpemuta. Kato mpuopurerHo
n30upaeMu  WCHUIUTMHA C€ TIPEophbuBaT W JUCHUIDIMHHUTE  OT
OakajaBbpCKaTa CTEICH Ha CHEIUATHOCT ACTpodu3uKa, METEOpONOTUs U
reopu3uka. B metu cemecTbp ce mpenBmKIaT 75 daca ayJUTOPHA 3a€TOCT 32
1 3agpmxuTenHa aucuuiuinHa (6 kpemurta), 90 uaca 3aIbIDKUTENHA
MereoposioruuHa npaktuka (9 kpemura) m 200 yaca 3a MOArOTOBKAa Ha
marutomMHa pabdora (15 xpemura). Ilpm 3amounata ¢opma Ha oOydeHUE
ayquTopHaTa 3aerocT € HamaieHa ¢ 50% copsAMO Ta3u Ha PEIOBHOTO
oOyueHue.

Cren 3aBBPIIBAHETO CH MAarucTpUTE MO (PH3HMKa ¢ KBaMM(UKAIUS 110
METEOPOJIOTHSI MOraT Ja paboTAT B M3CICIOBATEICKUTE U OIEPATUBHUTE
ornenn (B Codus wu crpaHara) Ha HanwoHamHUS WHCTHTYT TIO
Mereoponioruss u xuaponorust kbM BAH, B HamwonaneH WHCTHTYT 1O
reopmsuka, reome3ms H reorpadus KaTo METEOPOJIO3M B 3BCHATa,
00CITyKBaIy TPAXKIAHCKATa M BOCHHATA aBHAIWSI, B CHCTeMara 3a Oopba ¢
rpaAyliKuTe, B cUcTeMara Ha MHUHHCTEPCTBOTO HAa OKOJHATa cpeAa H
BOIUTE U B JPYT'H OPraHH3alliH, KBIETO Ca HEOOXOMUMH CIICIHATHCTH C
KBamU(UKaIMss 1O  METEOpoNorus. Bcwukm — 3aBbpIImim — UMar
HeoOXOoArMaTa OCHOBa JIa C€ HAaco4yaT M KbM IPEMOJaBaTeICKa ICHHOCT
BB BY3. MHoOro Hamm BB3MUTAHUIM Bede MMaT A0o0pa peajm3amus B
qy)KOHHA.

KangupmarcrBammre 3a S-ceMecTpualHus Kypc Ha oOydeHHe ce
IpUeMar 1o CPeAHUs yCIeX OT TUILIoMaTa 3a BHCIIE o0pa3oBaHHE (aKo
YCIEXBT € He MO-HUCHK OT 100Bp). [IpreMaT ce KaHaMaaTi caMo B IIaTeHA
(dopma Ha oOydeHHe.

Marucrppckara mporpama 3aro4usa OT 3UMHHS CEMECTHD.



CIIEHUAJTHOCT UH)KEHEPHA ®U3UKA

M Marucrbpceka nporpama:  KBaHTOBA eJIeKTPOHHKA U
Jia3epHA TeXHUKA

Cpoxk Ha obyuenue: 3 cemecTbpa
Dopma Ha obyuenue: pernoBHa

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

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

Maructspckata mnporpama KBaHTOBa €JIEKTpOHWKA H Ja3epHa
TeXHHKa OCUTYypsABa 3aabj00OYaBaHEe Ha IMO3HAHUATA M yMCHHUATA B
00J1acTTa Ha KBAaHTOBATa EJCKTPOHHUKA, JlazepHaTa (PU3MKa M ONTHKATA.
[Iporpamara e mnpenHa3HadeHa 3a WIHPOK KPBI CHENHATUCTA —
OakanmaBpu 10 (U3UKA W MATHCTPH, 3aBBPIIUIM CPOJHU HAYIHH
HampaBJIGHWsT BBB BHCIIM TeXHUYECKW yuwiuina. lIporpamara
nmpejamnojara MNpUIOOMTH 3HAHWS B 00JacTTa HAa KBaHTOBaTa
CJICKTPOHMKA M ONTHKAaTa ¢ o0eMa Ha ChOTBETHHTE OaKallaBbPCKU
nporpamMu BbB ®usnueckus (HakyaTer.

OOy4eHHEeTO € ¢ MPOIBJDKUTEIHOCT TPH CEMeCThbpa, BCEKH Mo 15
ceamuI. B mepBUsS ceMecThp ce MpeaBmxknarT 375 daca 3aabKATETHA
ayIUTOpPHA 3a€TOCT — 5 M3MUTA U €IHA TEKyIla OIeHKa, KouTo HocsAT 30
Kpenuta. [Ipe3 TO3M ceMecThp CTYIEHTHT TpsiOBa Ja u3bepe TeMa u
PBKOBOIUTEN Ha JAUIIJIOMHATA CH padoTa.

N3yuaBaHuTe JUCHUILNIMHA BBB BTOPUS CEMECTBpP ca H3ILIIO
n30upaeMH, KOETO MO3BOJIsIBA MOOHIIHOCT HA MaruCThbPCKOTO OOydeHHE.
AKO CTyZeHTUTe Hu30epaT Jaa ciaymiaT NpPeUIONKCHUTE KypCoBe, Te3u
KypCOBE  aBTOMAaTW4YHO CTaBaT  3aJb/DKUTEIIHM W OCUTYpsIBaT
HeoOxomumure 30 kpemuta. CTyIneHTUTE WMAaT BB3MOXKHOCT Jia CH
HabaBAT HeoOxomumutTe 30 KpeauTa W KaTo NpoBeAaT oOydeHHe B



CpPOIHU YHHBepCHTETH. [lomydeHHTe KpeAuTH TpsOBa Aa ca MPHI0OUTH
OT TOJIOKEHH W3MUTH B OONACTTa HAa KBAHTOBAaTa CJICKTPOHUKA U
Jma3epHaTa TeXHUKA. PaspemieHue 3a CIymIaHeTO Ha KypcoBe B ApPYT
VHHBEpCHTET ce monmy4daBa oT KarenmpeHus chBeT Ha katenpa KsaHToBa
CMEKTPOHMKA TpH CIIa3BaHEe Ha TMpaBHJIaTa HA CHIOICCTBYBAIIUTE
mporpamMu 3a oOMeH Ha CTyAeHTH. [Ipe3 To3u ceMecThp € JKeIaTelnHo
CTYICHTHT J]a HaBJe3¢ B TEMaTHKaTa Ha n30paHara IUIUIOMHA padoTa.

B Tpetns cemecTbp ce MPEOBIDKAAT 3 3aBJDKUTEIHH TUCIUTUINHH,
ocurypsiBamu 15 xpenuTa, W BpeMe 3a TUILTOMHATa paboTa, KOSATO JaBa
ome 15 kpenura.

[To mporpamara mMorart na ce o0y4yaBar JuIa, KOUTo:

a) uMat o0pa3oBaTEIHO-KBaTH(UKAIIMOHHA CTEIICH ,,0aKalaBbp™ WIIN
,,MarucThp" 1Mo Qu3nKa;

0) uMaT 00pa3oBaTENHO-KBANH(PUKAIIMOHHA CTEIEH ,,0aKaIaBbp’ WIN
,,MarucTop‘ B HampasieHusTa ,,I[pupogau Hayku*, ,,MatemaTuka* uim B
MOJXO/ISIIIN HHKCHEPHU CICIAATHOCTH;

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

3aBBPUIINTE MATUCTPAHTH MOTaT 1a PabdoOTAT KaTo IPEMOAaBaTeNN U
HAyYHH  paOOTHUIM BBB  BHCIIUTE YyYWIMIIA B  CTpaHAaTa,
HAYYHOH3CJICOBATEICKUTe WHCTUTYTH Ha BAH, MmammnOCTpoeHeTo u
CIIEKTPOHHKATA, XIMUYeCcKaTa MPOMHIILICHOCT, orOpaHnara,
3IpaBeona3BaHeTo, MUHHCTEPCTBOTO HAa  BBTPEHIHHTE  padoTH,
MWUHHCTEPCTBOTO HAa OKOJHATA CPEia M BOAWTE, BBITapcKus HHCTUTYT O
METPOJIOTHS ¥ B MIPOU3BOICTBEHHU, THPrOBCKH W KOHCYJITAHTCKH (HUPMU C
MpeAMET Ha ISHHOCT Jla3epHa TEXHHUKA, ONTHKA U ONTHYHNA KOMYHUKAIIHH.

[IpueMbT Ha KaHAWAATUTE 32 MECTa, CyOCHAMPaHU OT IbpKaBaTa,
CTaBa 4pe3 yTBbpACHUs BbB Duszndeckus GpakynreT KOHKYPCEH U3IUT. 3a
IUTATEHO O0YyYeHHUE MPUEMBT € 0e3 KOHKYPCEH H3IUT: KIACUPAaHETO Ha
KaHIUJATHTE CTaBa II0 CpPENHHUS YCIeX OT AWIUIOMAara 3a BHUCIIE
oOpa3oBaHue, KOHTO TpsOBa na Obae HE MO-HUCHK OT T0OBD.

BaB’BpH.II/IJ'H/ITe Ta3n MAaruCTbpcCkKa nporpamMa mMaT Bb3MOXHOCTTaA Oa
opoabJKAT CBOCTO 06p8.30BaHI/I€ KaTO JOKTOpaHTU B CO(bPIfICKPIS[



YHUBEPCUTET U APYTY aKpeJAUTUPAHU BUCIIM y4eOHM 3aBeJCHUA Yy Hac U
B UyXOHMHa, a CBII0 W B HAyYHOU3CICIOBATEICKUTE WHCTUTYTU
"a BAH.

M Marucrbpceka nporpama:  MHKPOEJIEKTPOHHKA H
HH(OPMAIIMOHHH TEXHOJIOTUH

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

Pvrosooumen: nou. n-p EBrenust BeaueBa
men.: 8161 898

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

Len: Jla nane 3aqpn004YeHN MMO3HAHHS HA CTYICHTUTE B 00JacTTa Ha
(U3HMYHITE OCHOBH HAa CHhBpEMEHHATa €IIEMEHTHA 0a3a M TEXHOJIOTWIHU
MPOLIECH B MUKPOEIEKTPOHUKATA ¥ HHPOPMAIIMOHHUTE TEXHOIOT HH.

[IporpamaTta e mpegHa3HaueHa 3a IIMPOK KPbI CHELUATUCTH —
0akajmaBpm ¥ MAarucTpd B TPaJUIMOHHW HAYYHH W UHXKCHEPHU
CHEINATHOCTH: Ousuka, UmxeHepHa (u3WKa, W C YYUTEICKA
MPaBOCIIOCOOHOCT MO MPUPONHU HAYKA W/WIH MaTeMaTHKa OT
yauBepcuterute B crpanara (Codus, [Inosmus, Lllymen u ap.); 6akanaBpu
W MarucTpu B HampasieHusara ,JllpuponHu Hayku®, ,,MaremaTtuka“ u
3aBBPIIMIM CPOAHM HAYYHHM HANpPaBIEHHUS BBB BHUCUIM TEXHUUYECKH
YUUIIHILA.

[IpuemMbT Ha CTyOEHTH 3a MecTa, CyOCHAMpaHU OT Abp)KaBara, CTaBa
4gpe3 yIBBpACHUS BBHB Dm3mueckus (akynTeT KOHKYpPCEH H3IHT. 3a
IUTaTeHO OOy4YeHHE MPHEMBT € 0e3 KOHKYPCEH H3IUT: KIACHPAHETO Ha
KaHIUJAaTUTe CTaBa [0 CPEeJHHUs YycIoex OT JUILUIoMara 3a BHUCILIE
o0pazoBaHue, KOUTO TpsOBa Aa ObAe HE IO-HUCHK OT TOOBP.

Cmpyxmypa na obyuenuemo: OOy4EHHETO € B TPH CEMECTbpa, Ipe3
I'bPBUTE [IBa CTYJEHTHUTE I[OCEIIABAT JIEKUUU WU YIPaKHEHHs, a Ipe3
TpeTusl W3paboTBAT IHMIUIOMHAaTa cu pabora. OOydeHHWeTo BKIOYBA 12



Kypca | MPEIUIUIOMEH CTax ¢ o0 xopapuyM 750 daca. 3a u3paboTBaHe
Ha JHMIUIOMHA paboTa ce mpeaBmkaaT 150 yaca. AyauTopHara 3aeTocT €
630 uwaca, oT KouUTO JIabopaTopHU ymnpaxHeHus 195 uaca. CepMuunara
3a€TOCT Mpe3 MBPBHUS U BTOPUS CEMECTbpP € CHhOTBETHO 26 u 22 wyaca.
UzbopuuTe cnenkypcose ca ¢ xopapuyM 180 waca. CTyneHTH, KOUTO HMAaT
HY>KJa OT JOII'BJIHUTENHA MOJATrOTOBKA, IO MPELeHKa Ha MpernojaBaTeInTe
MoraT Jia ciymaT JON'BJIHUTENHA KypcOBE [0 HWHAMBUIYaJeH IUIaH.
OOyueHHeTO 3aBbpPIIBA ChC 3aIUTA HA AUIUIOMHA Pa0d0Ta, MHIMBHYATHO
OIlpeieTicHa 332 BCEKH CTYACHT OT W30paHHs OT HEro He MO-KbCHO OT
HayaJloTO Ha BTOpPHUSl CEMECThp HaydeH PbKOBOAUTEN. Marucrbpckara
nporpaMa MHUKpOENEKTPOHUKa W WH(POPMAIIMOHHNA TEXHOJIOTHH, PEIOBHA
¢dopma Ha oOydeHHE (IbpKaBHA OPHUKA U 00YUEHHE CpEITy 3allTallaHe),
3aro4Ba pe3 3MMHHUSA CEMECTBP.

MaructpuTte 1Mo HHKeHepHa (PU3KKa, 3aBBPIIAIM Ta3d MIPorpaMa, Morat
a paboTAT KAaTO MpEIoaBaTell M HAyYHH pA0OTHUIM BHB BHCIINTE
YYWIIMILA Ha CTpaHaTa, HaydyHOHM3CleloBaTeJcKuTe MHCTUTYTH Ha BAH, B
THPrOBCKA M KOHCYJITAaHTCKU (PUPMH, KOHTO Ie MOTaT Na MOKPHST LIeIHs
CIIEKTBP OT JCHHOCTH, CBBp3aHH C WH()OPMAIMOHHUTE TEXHOJOTHH,
BKJIFOYUTEIHO ¥ BBbB BCHUKH NPEIIPHUATH, 3aHUMAaBaIll CE C U3CIIE/IBaHe,
MIPOEKTHpaHe U Mpou3BoJACTBO Ha ME eneMeHTH U eNeKTpoHHA amapaTypa,
MAIIMHOCTPOGHETO U  EJIEKTPOHUKATa, XHUMUYecKara MPOMHIUIEHOCT.
3aBbpIIMIIMTE Ta3d MAarucTbpcka IporpaMa HMaT BB3MOXKHOCTTA Jia
IOpOIBIDKAT CBOETO o00Opa3oBaHume Kato gJokrtopaHtd B Coduiickus
VHUBEPCUTET U JPYTH aKPEIUTHPAHH BUCIIM YICOHU 3aBEACHHS y HAC U B
qy>)KOUHA.

[ToBeue uHpOpMAITUS 3a MarucrbpcKaTa mporpama
MuKkpoenekTpoHrKa U HH()OPMAHOHHA TEXHOIOTHH MOXETE J]a HAMEPHUTE
Ha cTpaHuuaTa Ha kateapa Dusuka Ha TBBPAOTO TAJIO H
MUKpPOETICKTPOHHKA Ha afpec http://www.phys.uni-sofia.bg/~fttme/.



M Marucrbpeka nporpama:  MHUKPOEJIEKTPOHUKA H
HH(OPMAIIMOHHH TEXHOJIOTUH

Cpoxk Ha obyuenue: 3 ceMecTbpa
Dopma na obyuenue: 3a109HA

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

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

Len: Jla nane 3aqpn004YeHN MMO3HAHHS HA CTYISHTUTE B 00JacTTa Ha
(U3HMYHITE OCHOBH Ha CHBPEMEHHATA EIEMEHTHA 0a3a M TEXHOIOTHYHHUTE
MPOLIECH B MUKPOEIEKTPOHUKATA ¥ HHPOPMAIIMOHHUTE TEXHOIOT HH.

[IporpamaTta € mpegHa3HaueHa 3a IIMPOK KPbI CHELUATUCTH —
0akaJaBpy M MAaruCTpd B TPATUIMOHHM HAYYHH U HWHXXCHEPHHU
cnenuannoctn: ®usnka, WmkeHepHa (¢u3MKa W ¢ yYHTENCKa
MPaBOCIIOCOOHOCT 1O TMPUPONHU HAYKA W/WIM MaTeMaTHKa OT
yauBepcuterute B crpanara (Codus, [Inosmus, Lllymen u ap.); 6akanaBpu
W MarucTpyu B HalpaBieHusta, ,llpupoanu Hayku“, ,MatemaTuka“ u
3aBBPIIMIM CPOAHM HAyYHH HANpPaBIEHHUS BBB BHUCIIM TEXHUUYECKH
YUIIIAIIA.

[IpuemMbT Ha KaHIUIATH 32 MECTa, CyOCHIMPAaHU OT AbpiKaBarta, CTaBa
9gpe3 yIBBpACHUS BBHB Dm3mueckus (akynTeT KOHKYpPCEH H3IHT. 3a
IUTaTeHO OOy4YeHHE MPHEMBT € 0e3 KOHKYPCEH M3IUT: KIACHPAHETO Ha
KaHIUJATUTe CTaBa [0 CPEJHHS YycImex OT JUIUIoMara 3a BHUCILIE
o0pazoBaHue, KOUTO TpsiOBa Aa ObIe HE TO-HUCHK OT TOOBP.

Cmpyxmypa na obyuenuemo: OOy4EHHETO € B TPH CEMECThbpa, Ipe3
I'bPBUTE [IBa CTYJEHTHUTE IIOCEIIAaBAT JIEKUUHU WU YIPAKHEHHs, a Ipe3
TpeTHsl W3paboTBaT AWILIOMHAaTa cu pabora. OOydeHHWeTO BKIOYBA 12
Kypca | MPEeIIUIUIOMEH CTaX ¢ 001 XopapuyM 365 daca. 3a u3paboTBaHe
Ha JMIIOMHA paboTa ce MpeaBKAAT 75 yaca. AyautopHara 3aetoct e 230
gaca, OT KouTo 86 wdwaca mnabopartopHu ympaxkHeHws. H30upaemure
CIenKypcoBe ca ¢ xopapuyM 92 gaca. CTyIeHTH, KOUTO UMaT HYXJa OT



JIOMBJIHUTENIHA MTOATOTOBKA, MO MPEIEHKa Ha MPENoJaBaTeIuTe MOraT Ja
CIyIIAT JOMBJIHUTEIHA KypCOBE MO WHIMBUAyajeH IuiaH. OOy4eHHeTo
3aBBPIIBA ChC 3alllTa HA JUILIOMHA paboTa, HHIWBUIYAIHO OMpeseacHa
32 BCEKHM CTYAGHT OT U30paHUsl OT HEro He MO-KhCHO OT HAYAIOTO Ha
BTOpUSI CEMECThpP HaydeH pPbKOBOAMTEN. Marucrbpckarta mporpaMa
MuKpoeIeKTpOHHKa 1 WHPOPMAIMOHHU TEXHOIOTHH, 3aJ04Ha (opMa Ha
oOyueHue (IbpKaBHA MOPHYKA U OOyUeHHe Cpelly 3alUlalllaHe), 3alouBa
pe3 3UMHHS CEMECTBP.

MarucTtpute Mo WHKeHepHa (U3MKa, 3aBBPUIMIN Ta3d IPOrpama,
MoraTt Jia paboTAT KaTo MpernojaBaTeid U HAyYHU PaOOTHHIA BbB BHC-
HIMTE YYHINIIA Ha CTpaHaTa, HAydHOU3CIEIOBATEICKUTE HHCTUTYTH Ha
BAH, B TBpProBCKH M KOHCYJITAHTCKH (GUPMH, KaTO IIe MOrar na
MOKPHUAT I[ENIUSI CIIEKThP OT JACHHOCTH, CBhP3aHH ¢ HHPOPMALUMOHHUTE
TEXHOJIOTUH, BKIIOYUTEIIHO U BbB BCHYKU MPEIIPUSTHS, 3aHUMABAIIH
ce C W3cliefBaHe, MPOSKTHpaHe W Mpou3BoAcTBO Ha ME enemeHTH u
CNIEKTPOHHA  amaparypa, MallMHOCTPOEHETO M  CIEKTPOHHUKATa,
XMMHAYeCcKaTa MPOMUIUIEHOCT. 3aBbPUIMINTE Ta3d MaruCThbpcKa
mporpamMa MMAaT BB3MOXXHOCTTA Ja MPOABIKAT CBOETO 00Opa3oBaHHE
kato noktopaHTH B COMUIICKUS YHHUBEPCHTET W APYTH aKpeIUTHPAHU
BHCIIH y4eOHHU 3aBEJCHUS y HAC U B YyXOUHa.

IMoseue uH(pOpManus 3a MarucTbpcKara nporpaMa
MukpoeekTpoHUKa U HH(POPMAIIMOHHN TEXHOIOIMH MOXKETE J1a HAMEPHTE
Ha CTpaHuIata Ha Kateapa Du3nka HA TBBPAOTO TAIO U
MUKpPOETICKTPOHHKA Ha afpec http://www.phys.uni-sofia.bg/~fttme/ .

M Marucrbpceka nporpama:  Be3kudnu Mpexu u ycrpoiicrsa — I

Cpok na obyuenue: 3 cemecTppa/4d cemecTbpa
Dopma Ha obyyenue: peIOBHA/3a09HA

Pvrosooumen: nou. n-p [lnamen /Iankos
men.: 8161 806
e-mail: dankov(@phys.uni-sofia.bg


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

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

ChbBpeMEHHUTE O€3)KMYHU KOMYHUKAIMM Ca €IHAa OT Hai-0bp30
pa3BUBalLIUTE Ce€ YOBEIIKH JeiHocTH. CaMo B paMKWTE Ha eIHa TpeTra
YOBEIITKU KUBOT CE€ CMEHUXA TPHU MOKOJICHUS MOOWITHH KIETHYHU CHCTEMU
U Ce TOSBUXa 0E3KIMYHU MPEKH, KOUTO JHEC ONPEACNIT SAUH ChBCEM HOB
00JIMK Ha KOMYHHKAI[MOHHOTO OOLIyBaHE MEXTy xoparta. [losBuxa ce
Mpesku gopu oT 4etBbpro nokonenue (LTE, WiMAX), xapakrepusupaiiu
Cce C HOBH Pa3HOOOpa3HMW YCIYTH M BHCOKA CKOPOCT Ha TpaHC(ep Ha
JaHHU, MYJITAMEIHUS ¥ COPTyepHO pamuo. TeMmoBeTe Ha HapacTBaHE Ha
OexuyHUTE (OPMHU 32 TpPEHACTHE HA ped W JAaHHH 332 YacTHH U
KOPIIOPAaTUBHU LIEJIU U TEXHOJOTMUTE 3a TOBA Ca HAUCTUHA BIIEYAT/ISABALIIN.
PasmmpsiBar ce W KadecTBeHO ce TpaHchopMmupar (YHKIHUATE Ha
0e3KMYHUTE MPEKHU 32 BpPh3Ka C WHTEPHET, CHUTYPHOTO INpelaBaHe Ha
AHHU U M300pakeHwus, Tlac rnpe3 uHTepHeT VOoIP, HOBU MyInTHMeIUiHM
yCayTH, ,,MO0WIeH Oe3KudeH oduc, TeleMEIUIHA, pPaIdOYeCTOTHH
UICHTH(OUKAIIMOHHN YCTPOMCTBA, CEH30pPHU Mpexu U mp. KiodoBusrt
MoMeHT Oerre pe3 2004 r., koraTo OposT Ha MOTPEOUTENHUTE Ha OE3KHUCH
HHTEPHET B CBETOBEH Mamad HAJXBHPIHM TO3H Ha MOTPEOUTETUTE C KHUUCH
uaTepHET. OCO0CHO OBP30 Ce pa3BHBAT OCPKUYHUTE JIOKATHU MPEXKU
(WLAN), KakTo ¥ Ha NEepCOHAJHU KOMIIOTPU U TEPMUHAIU C TEXHUTE
unTepdetican yerporictea (PAN Mpexwn). Beue ce roBopu u 3a MpexH ¢
MEpUMETHP Ha JeiicTBHE OKOMIO TsIoTo Ha yoBeka (BAN). OGenuHsBat ce
KOMITFOTBPHH, 0€3)KHYHU, MOOWIIHA W ONTHUYHUA MPEXH, HEMPEKHCHATO Ce
MOSIBSIBAT HOBH (DYHKIIMH, YCIIYTH M TEXHOJIOTHU OT HOBO TIOKoJIeHHe. ToBa
Hen30e)KHO MMPOMEHS HAYMHATE Ha OOIIyBaHE U Pa3BUTHE HAa OOIIECTBOTO
— COIMAJIHA MPEKH, OOMEH Ha €JCKTPOHHAa HH(OpMamwus, eIeKTPOHHO
MIPaBUTEJICTBO U IIP.

Llen na npoepamama:  W3rpakgaHero,  pa3UIMPSBAHETO U
MOIABP)KAHETO HA  CbBPEMEHHUTE KOMYHHKAL[MOHHU MpPEeXH U
KOMYHHKAIIMOHHA TEXHOJIOTMU C TOIKOBa OBpP30 MPOMEHSIIN Ce
XapaKTEPUCTUKH HEMUHYEMO M3HCKBA HAJMYMETO Ha CIELHAUCTH C IO-
IIMPOKH TMO3HAHMS 32 apXUTEKTypaTa Ha MPEXKHUTE U (DYHKIMOHATHOCTTA



Ha W3MOJI3BAaHUTE YCTPOMICTBA, 32 TSAXHOTO MPOrpaMUpaHE U 32 HAUYMHHUTE
Ha OOMEH Ha JaHHU MeXAy Tax. OCBEH TPaIUIMOHHHATE yMEHHS 32
copTyepHOTO TOMITbPKAHE HA MPEXKHUTE, IO3HABAHETO HAa TIXHATA
OpraHu3alys U IPOTOKOJH 32 Bpb3Ka OT BayKHO 3HAYEHHE Ca U MTO3HAHUATA
3a ()U3UYHUTE OCHOBH Ha MOOIIHHTE paJIlOKaHAIHU, 33 YCTPOHCTBOTO U
(YHKIMOHUPAHETO HA MPUEMHHIIUTE, MpelaBaTeNuTe, AaHTCHHTE; 32
MUKPOBBJIHOBUTE HW3MEPBAaHMS, 3a BB3JIEHCTBHETO Ha MHUKPOBBIHHUTE
BBPXY YOBEKa W Jpyrd (U3UYHH II0 CBOSTA CHITHOCT ITO3HAHUS 32
MpEXHUTEe U ycTpoiicTBata. IMEHHO TyK € W IpHBIIEKaTelHaTa CUjia Ha
MarucTbpckaTa ImporpamMa be3KWyHM Mpexu U YCTpOWCTBa BbBB
Omnueckuss pakynTer — TS OCHUTYpsiBa enHA CTAaOMIIHA ITOATOTOBKA Ha
CHEIMAIUCTH C JOCTaThbYHO ITbJIEH KOMIUJIEKT 3HAHUS U HHOBATHBEH
morJiel KbM ObJeriara uM padora.

CrpykTypaTa Ha MarucTbpckata mnporpamMa be3kuuHu Mpexu Hu
yCcTpoiicTBa BKIItOUBa 3 oOpa3oBaredHW Ipynu B 3 erama: 3 yBOJIHHU
n3bmpaeMu JUCIUIUIMHA (32 OKOoJo 1.5 Mecema oOT HayaloTO Ha
00y4YeHHeTo), 7 3aIBIDKUTETHH U OT 7 10 10 n3bupaemu mucHUILIHHA (OT
o6mo 19) B 5 HanpaBneHus (3a okono | roguHa) W mpakTHKa (KypcoB
MPOEKT) C WHIUBUAYAIHW 3amadd (3a okomo 1/2 romuHa B Kpas Ha
obyuenuero). IloHexe cTyneHTHTe HIABAT OT pPa3IUYHU y4eOHH
3aBe/ICHUS U C Pa3iIM4HO HUBO HA MOATOTOBKA, YBOJHUTE AUCLUUIUIMHU Ca
MpeJHa3HauYeH!u 3a HU3paBHSABAHE M ONPECHSABAHE Ha IIO3HAHMUATA Ha
CTYICHTUTE OT OakaJaBbpcKaTa CTENEeH N0 OOMIOTCOPETUIHHUTE U
MPUIIOXKHO-TPAKTUYECKUTE OCHOBM Ha Mporpamara. 3aIbJDKUTEIHUTE U
n3bmpaeMuTe JUCUUIUIMHA W WHIUBUAyalHAaTa IpakTHKa ca
pasmpeneneHd B 5 HampaBlIEHUS: 1)  Enexrpoaunamuka,
pasmpocTpaHeHue Ha CHTHAIM, HH(GOpMaIust U craTucTuka; 2) Curaanm,
MoAyJlaluy, KoaupaHne W nocTbil; 3) KoMyHHKallMOHHHU YCTpOMCTBa U
CUCTEMU (MHTETpaJIHU CXEMHU U MUKPOBBJIHOBA M 0€3KUYHA TEXHUKA); 4)
Mpesxu, TpOTOKOJIH, IPOrpaMUpaHe u cOPTyep, CUTYPHOCT, TpaHchep Ha
JaHHU, ¥ S5) VHoBauuum W ynpaBieHUE, NPAaBHU U HKOHOMHUYECKH
npobiemu Ha Mpexure. OCOOSHO CHITHA YacT Ha MporpamaTta, KOosTo ce
cpela Mmo-psaKo B JAPYTH MONOOHW IpOrpaMu, € 9acTra, CBhp3aHa C
WHTErpajHara elIeKTPOHUKA, MUKPOBBIHOBAaTa TEXHHKA, U3MEPBaHUATA,



AHTEHHUTE,  CATeJIUTHUTE  KOMYHUKAIMM,  CEH30pPHUTE  MPEXH,
paaMovYecTOTHUTE  MACHTU(UKALMOHHU  YCTPOWCTBAa,  ONTHYHATA
KOMYHHMKAIlMOHHA  TEXHHUKa,  EJIEeKTPOMarHuTHaTa CbBMECTHMOCT,
CUTHAJIHATa UHTETPUPAHOCT U JP., KbJIETO MPENOAABATEICKUAT KU UMa
romsiM omut. VIMEHHO ToBa kapa OakadaBpy OT pa3lUYHU BHCIIU
yUMIHIIA Ja JKeJasT Jda MpPOABIDKAT O0pa3oBaHHETO CH B Tasd
MarucTbpcka mporpama — TYK T€ HaMUpaT YHUKAJIHH HOBH 3HAHHSL.
Jobpe momOpaHUAT TMPEMONABATEICKH CKUI — YHHUBEPCHUTCTCKH
MpernoaBaTeNid ¢ Oorat omuT M Mo0pe MOATOTBEHU IPENoJaBaTed OT
Ou3Heca, KOWUTO 3ajaaBaT ,state-of-the-art“ HHBO Ha W3y4YaBaHUTE
npobyiemMr, kakto u moutd 100% o0e3medeHOCT Ha JICKIHOHHHUTE
KypCOBE C aBTOPCKM YYECOHHIHN (XapTUCHU WM CICKTPOHHU), CHIHO
moJIroMara CTyJCeHTUTE U yBenndaBa e(eKTUBHOCTTA Ha 3aHATHATA. ToBa
00sCHsIBA TpUIMYHATA IIOCEIIAEMOCT Ha 3aHATHSATA U OCO0EHO Ha
nabopaTopHUTE yIpakHeHud, BKIodeHH B Haa 50% oT kypcosere. B
mporpaMara ca BKJIIOYEHH U JBa YHUKAJIHH €JHOKPAaTHU Kypca B JIETHUSA
U 3UMHHUS CEMECTbp, 3a KOUTO C€ KAaHSIT W3BECTHHU CIELHUAIUCTH IO
aKTyaJHH WpoOJIeMH OT TeMaTHKaTa Ha Iporpamarta, a TEMHTE ca
pasiIuyYHU BCsSKa TOJuHAa. Maructbpckara mporpaMa € OnTUMU3MpaHa 3a
0k0J10 15-20 CTymeHTH TOAUIIHO, 32 Ia HE ce TyOH Bpbh3KaTa ¢ OTICIHUS
CTYISHT W Ja ce 3ama3u e(pEeKTUBHOCTTA WM IIBJIIHOTATA Ha Yy4eOHUs
nporec. CTpykTypaTta U crienuGuIHnTe 0COOEHOCTH Ha IaTGopmaTa Ha
0o0yueHue B MHTEpAUCLUINIMHAPHATA MAaruCThpcKa mporpama besxuunu
MpPEXH U YCTPOWCTBA ca MyONHKYBAaHU B HAKOJKO CTATHH Ha aHTITHHCKU
€3HWK, IMOclieHATa OT KOUTO € Ha OoHyaiiH ampec: http://www.ijmef.org/
paper Info.aspx?ID=2583.

CpoKbT 32 peoBHO 0OydeHue B mporpamata bBMY e 1,5 roguau, mim
3 cemectbpa, ¢ obem 720 y4eOHm waca (3a kourto ce maBat 60 ECTS
KpeIuTa) U 3aBbpIIBa C yueOHA MPAKTUKA (MM KypCOB MPOEKT) W 3aIUTa
Ha muruiomHa padora (ome 30 ECTS kpemura). CpoKbT Ha 3aI0YHOTO
obyuenue e 4 cemectbpa ¢ 00mo 90 ECTS kpemuta (Kakrto mpu peaoBHO
obyuenue). Ilpm oOydeHme cpenly 3aruiamadHe B 3agodHa Qopma (3a
KaHIUJIATH, IPUETH KaTo MpodecHoHATHN OaKalaBpy OT KOJEKH) CPOKBT
e 4 cemectbpa u 120 kpenuta (nonbanuTenHure 30 kpeauTa ce MOMbJIBAT



oT oule 6 AMCUUIUIMHK ). BaxkHo € 1a ce 3Hae, ue 3a704HOTO 00yueHue (KaKTo
Y PEJOBHOTO) ce MPOBEXa Npe3 LeIns CeMeCThp B yI0OHO Bpeme Beuep. B
mporpamaTta ce mpueMaT KaHIUJaTh ¢ 0aKkalaBbpcKa CTereH Mo Gu3uka u
WHXXCHEpPHA (DU3WKa, HO CHINO M OakalaBpu ¢ OJM3KH J0 TeMaThKaTa Ha
mporpaMaTa CHEIUATHOCTH OT BCHYKM TEXHHUYECKH BHCIIA YYeOHU
3aBenieHus. [IpHeMbT Ha KaHIWIATH 3a pelOBHA (GopMa € Mpe3 3UMHHUS
ceMecTbp. 3aJl0YHOTO OOy4YeHHE 3amoydBa TMpe3 JIETHUS CEeMEeCThbp.
[IpueMbT Ha KaHIUIATHA 33 PEJOBHO WM 33JI0YHO OOYyYEHHUE 3a MecTa,
cyOCHIMpaHH OT Ibp)KaBaTa, CTaBa C M3MHT, a 3a IUIATCHO OOy4YeHHE —
caMo 10 JJOKYMEHTH (TI0 ycIiexa OT AUIIJIoMaTa 3a BHCIIEe 00pa3oBaHUE TPU
CpeleH ycreX, He MO-HHUCBhK OT n00bp). B mporpamara ca mpeaBuacHu
n30UpaeMu  M3paBHSABAllM JUCHUIUIMHU 3a CTYJICHTH, 3aBbPIIMIA
0akaJlaBbpcKa cTereH BbB Dusnueckus (GakynreT, B Apyr (GaxyaTeT Wiu
npyr BY3. dopmaTta Ha abpkaBeH HU3MUT € 3all[UTa HAa MaruCcThpcKa
JMUIUIOMHA paboTa mpes KOMHCHS. 3aBbPIIMIMTE IporpaMara MarucTpu
Morat ga paboTsAT B 00JacTH, CBBpP3aHH ChC Ch3/IaBaHe, Pas3lIUpsSBaHE,
MPECTPYKTYypUpaHe U TMOMAbpPKAaHE HA OCHKUYHM M JKUIHH MPESKH, BHB
¢bupMu B oOlacTTa Ha  KOMYHHKAIIMHTE, CJICKTPOHHMKATa |
HH(POPMAIIMOHHUTE TEXHOJIOTMW W mp. Te Morar Jga MpoabiKar
00pa3oBaHMETO CH KAaTO JIOKTOPAaHTH M Ja KaHIUAATCTBAT 3a
TIPETOAaBATEICKH JTHKHOCTH.

OT caMOTO CH Ch3JaBaHEe B MporpaMara ce o0ydaBa BHUHATHM IThJIHA
rpyna CTYJCHTH, KaTo B TMOCIETHUTE TOAUHN THITMYHATA 00Ila OpoiKa Ha
€THOBPEMEHHO O0y4YaBaHUTE PEIOBHM W 3aJ0YHH CTyIeHTH e 15-25.
3aHATHATA C€ BOIST TJIABHO BEYep, 10 I'PyHH OT 2—3 Kypca eTHOBPEMEHHO
Ha Bcekn 1-1,5 mecena. ToBa mo3BoyisBa A0cTa e€PEeKTHBHO OOydeHHe, C
MHOTO WHJIWBUIYATHH 3a7a4d U CaMOCTOSTEIIHH MPOYYBAHHS 10 BCHUKU
muciumiinHaa.  Hackopo ce BbBemoxa HOBH 8 u30MpaeMH Kypca B
ChBpEeMeHHH oOJyiacTH. MiMa 1 MHOro J1a0OpaTOPHH MPAKTUKYMH, KaKTO U
KOMIIOTBPHO OOydYEHHUE upe3 CHelHaTU3upaHd copTyepu U CUMYIaTOpH.
B mporpamarta ce o0y4aBaT MHOTO CTyJICHTH M OT Ipyru (¢akynretn Ha CY
(ocroBHO 0T ®MMU), KakTo u ot apyru BY3 (TY — Codus, HBY, O3V u
Ip.). BapuaHT Ha mporpamaTa ¢hC CIEIMATHO pa3paboTeH ydeOeH IiaH €
MPEIBUICH 3a OOy4YeHHWEe Ha TpodecHoHaHU OakajgaBpH, 3aBBPIIAIA B



KOJIEXKH.

Beue HAKONKO TOMMHU UMa peaieH 0OMEH Ha CTYACHTH OT HAaCTOsIIATa
mporpaMa ¢ MoJoOHH MPOrpamMyd B APYTH YHUBEPCHUTETH Upe3 Iporpamarta
EpazeM (u B mBete mocokw). lma monmmucaHu CHoOpasyMeHHUS 3a
CHTPYJHUYECTBO U OOMEH Ha 3-Ma CTyIeHTH 3a olmo 18 mecema mexmy
Codmiickuss yauBepcuteTr U Ecole d’Ingenieurs (ECE-Paris, France),
Aalborg University (Copenhagen, Denmark), Instituto Superior Technico
(IST-Lisbon, Portugal), University of Bologna (Bologna, Italy), Cubupckus
aepoKocMHYecK yHuBepcuTeT B KpacHosipck, Pycus. OgakBat ce u IpyTH.
UyKIecTpaHHUTE CTYICHTHTE ce 00ydaBaT Ha AHTIMHCKHA €3WK CBIIIACHO
MpaBIIaTa Ha IporpaMara.

M Marucrbpcka nporpama: Be3KMYHE MPeKH M YCTPOHCTBA
(Ha aHTJIMIICKHU €3UK)
(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 VolP, new
multimedia services, “mobile wireless office”, tele-medicine, radio frequency
identification devices, sensor networks, etc. The key moment was in 2004
when the number of users of “wireless” Internet worldwide surpassed the
users with “wired” Internet. Wireless LANs (WLAN) develop nowadays
particularly fast as well as personal computers and terminals with their
interface devices (Personal Area Networks, PAN). Under discussion are
already networks with working range around the human body (Body Area
Networks, BAN). Unification of computer, wireless, optical and mobile
networks takes place, new functionalities and next generation services
constantly emerge. This inevitably changes the ways of communication and
social development — social networks, electronic data interchange, e-
government, etc.

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

Wireless Networks and Devices is an interdisciplinary programme. It is
directed towards education of specialists who have completed a bachelor’s
degree in various fields: physics, mathematics and informatics, engineering
majors in communications, communications and information technology,
computer science, software engineering, electronics and energy, etc. The
educational goals of the programme are related to implementation of



effective training to qualify specialists in the field of wireless networks,
modern communications and information technology, software
applications, integrated and microwave electronics, antennas, measuring
equipment, propagation and influence of electromagnetic waves, etc.
Another important goal of the programme is to enable masters in Wireless
networks and Devices with acquired interdisciplinary training in these
seemingly pure engineering fields to be competitive and acceptable
alternative for employers when recruiting specialists with a different, more
physical in nature and engineering in implementation, view on
electromagnetic aspects in modern communications.

The structure of the programme includes three educational groups in 3
stages: 3 introductory elective courses (taken within a 1.5 month’s period
in the programme’s beginning), 7 compulsory and 7 elective courses (out
of 19) in 5 areas (for about 1 year) and practice with individual tasks (for
about 1/2 year at the end of training). Because students come from
different schools, with different background, three introductory courses are
designed to level and refresh their knowledge in the basic theoretical and
applied subjects in the field. The compulsory and optional courses and
individual practice are divided into 5 areas: 1) Electrodynamics, signals
propagation, information and statistics, 2) Signals, modulations, coding
and access, 3) Communication equipment and systems (integrated circuits,
microwave and wireless equipment), 4) Networks, protocols, programming
and software, security, data transfer, and 5) Innovation and management,
legal and economic issues of networks. A particularly strong part of the
programme is  that related to integrated electronics, microwave
technology, measurements, antennas, satellite communications, sensor
networks, radio frequency identification devices, optical communication
equipment, electromagnetic compatibility, signal integration, etc., where
the teaching staff have the greatest experience.

Well selected teaching staff — professors with extensive experience
and well trained lecturers from the business, who set “state-of-the-art”
level of the studied areas, and nearly 100% coverage of lectures by
copyright books (paper or electronic), strongly support students and
increase the efficiency of training. This explains the good attendance of



classes and especially the laboratory exercises, included in over 50% of
the courses. The programme includes two unique single-time courses in
the summer and winter semester that are taught by renowned experts. The
courses are topical and vary each year. The master’s programme is
optimized to be effective for about 15-20 students per year. The
structure, “know-how” and the specifics of the educational platform of
the programme have been published in several articles in English, the
latest of  which is online at: http://www.ijmef.org/
paperInfo.aspx?ID=2583.

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

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

The applicants for the master’s programme Wireless Network and
Devices shall have suitable bachelor’s degree in the field of physics,
electronic or communication engineering, computer science and
information technology, etc., and good command of English (evidenced by
an appropriate document). The education process starts every year at the
beginning of October. The applicants need to apply for the programme
before the end of September, if applying by documents only. The
applicants by documents only are required to have an average grade from
their bachelor’s education, equivalent to the European C grade, or higher.



Students officially finish the programme by defending a master’s thesis
before an official (government) commission. The received master’s
diploma from the University of Sofia ,,St. Kliment Ohridski is recognized
worldwide. The graduated students of the master’s programme Wireless
Networks and Devices will have knowledge in the area of design and
measurement of RF and microwave integrated circuits, antenna
engineering, system design of wireless communication systems and the
communication technologies. They can apply for jobs at companies and
organizations connected with the design, manufacturing, measurements
and analysis of microwave devices and systems, as well as in the area of
modern wireless communications.

M 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
http://www.phys.uni-sofia.bg/~yyshopov
http://elearning-phys.uni-sofia.bg/~yyshopov/

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



communications (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
technologies 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, microwave communication devices and systems, microwave
measurements, wireless webs and protocols, antenna and antenna grates,
electromagnetic compatibility, etc., are studied to accomplish working
knowledge necessary for the relevant job positions. The solid background
in physics of our graduate students contributes with an additional point of
view to the study in these engineering fields to produce better approach to
the technology of small satellites, satellite communications and their
various applications. Employers highly value such complete education in
the field.

Aim of the programme:

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



good conditions for work and professional growth.

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

Structure of the programme and enrollment of students:

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

The duration of the programme is 1.5 years, or 3 terms, including 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
master’s programme. Students with a bachelor’s degree who have
background in engineering physics, technical electrodynamics and
electronics, computer science, webs, communications, communication and
information technologies, optics, space engineering, space sciences, etc.
can apply for this programme. Students with a bachelor’s degree in other
fields pass exams in basic physics during the programme. The 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
communication devices. They are also familiar with the basic applications
of satellites and are able to propose and develop new applications.

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

Graduates from module 2 of the programme can work in the fields
related to development, expanding, restructuring and support of wireless
and or wire webs in companies specializing in the field of satellite
communications, electronics and information technologies, etc. They can
continue their education in a PhD programme or apply for faculty
positions.

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



total in the field of communications.
Foreign students will study in English or Russian language.

CHEIUAJHOCT BE3KUYHU MPEXH U YCTPOMCTBA
(TEXHUYECKHU HAYKMU; IPO®ECUOHAJIHO HAIIPABJIEHUE
5.3 , KOMYHUKAIIUOHHA U KOMIIIOTbPHA TEXHUKA*)

M Marucrbpceka nporpama: Besxuann Mmpexu u yerpoiicrsa — I
(3a npodecnoHaTHN GaKaTaABPH)

Cpox na obyyenue: 4 cemecTbpa
@Dopma Ha obyuenue: peIOBHA U 3a]I09HA (IUTATEHO O0yUCHHE)

Pvrosooumen: non. 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

BuxTe 1 Ha4yajgoTO Ha MarucTbpckara mporpama be3KuuHu Mpexu u
ycTpoiicta — L.

Len u ocobenocmu na npoepamama: Ta3u mporpaMa € 3a peloBHO U
3aJJ09HO 00yYEeHUE Ha MATUCTPH, IPUETH KaTO MPOo(eCHOHaTHU OaKanaBpy
U e ogo0Ha Ha 4-ceMecTpraliHaTa 3aJ09Ha IporpaMa bezknaHu Mpexu u
ycTpoiicTBa — I, HO ¢ yBenmueH Opoit 3ansTus u kpeauTh. LlenTa e B Hes 1a
Morar ja ce o0y4aBaT IMpoeCHOHATHN OaKalaBph, KOUTO Ca 3aBbPIIAIHA
cBOeTO oOyueHHe B Komexxkd. CpoKbT Ha ToBa oOydeHHe € 4 cemecThpa C
obem 120 xpeaurta (mombnnutenHure 30 KpeauTa ce NOMBIBAT OT 6
n30MpaeMH JUCHUIUTIHA). BakHO € 1a ce 3Hae, 4e 3aJ09HOTO O0Yy4eHHE
(KakTO M PEJOBHOTO) ce MPOBEXIA MPe3 LENUs CEMECThP B YIOOHO BpeMe
Beyep, a He IOCPEACTBOM OYHHM 3aHATUSA. B mporpamara ce mnpuemar
KaHAWIATH, 3aBBPIIMIA KaTo NpoeCHOHANHH OakalaBpy B Pa3iHYHA



KOonekd. B mporpamara He Morar Ja KaHIUIATCTBAT 3aBbPIIMIATE
npodecroHanHn OakanaBpy, KOUTO HE Ca U3y4aBaid HUKAKBH JHUCIUILTHHA
OT CJIEIHUTE O0NACTH: MHXKEHEpHa (DH3HKA, TEXHHUYECKA EIEKTPOIMHAMUKA
U €TIeKTPOHUKA, KOMITIOTBPHU HAYKH, MPEXH ¥ KOMYHHUKAIIHH.

[IpueMbT Ha KaHOWIATUTE € 3a OOYYEHHUE Cpelly 3arlialiaHe U ce
OCBINECTBABA Ype3 KOHKYpPC MO JOKYMEHTH Oe3 M3mUT ([0 ycrexa OT
JMIIIoMata 3a mpodecroHaieH Oakamapbp, IPH CPEICH YCIEX HE MO-HUCHK
oT noobp). OOydeHneTo B peAoBHATA W 3aJ04yHaTa (opMa 3armoduBa IMmpes3
3UMHHSI  CeMecThp. B rmporpamata ca TpeABHICHH u30UpaeMu
W3paBHSABAIM IWCIMIDIMHU, OT KOUTO CpPYICHTUTE H30HMpaT IIOHE HBE.
dopmara Ha AWIUIOMHpaHE € 3aIUTa HA MAarUCThpCKa IUILIOMHA padora
mpex  KOMECHS. 3aBbpIIMIMTE IpOorpaMaTa MAaruCTPH  IIONydaBat
obpa3oBarenHaTa KBamu(pukanus Maructbp HWHXKeHep 10 bedxudnn
Mpeku U ycrpoiictBa. Te mMoratr ga paboTAT B 00NacTH, CBBP3aHU CHC
Ch3aBaHe, paslIMpsBaHe, IPECTPYKTypHpaHe W MOAIbpKAHE Ha
0e3KWYHW, >KUYHU W ONTHYHA MPEXKH, BHB (UpPMH B oOiacrra Ha
KOMYHHKAIIMUTE, EIEKTPOHUKATA W WH()OPMAIIMOHHUTE TEXHOJIOTHH U TIP.
Te morar ga mpoabiDKAT 0OOpa30BaHHETO CH KAaTO JOKTOPAaHTH W Ja
KaHIUIATCTBAT 32 MPEHOAaBATEIICKH [UTHKHOCTH.

OT caMOTO CH Ch3[aBaHe B IporpamaTa ce o0ydaBa BHHATW IThJIHA
rpyna CTYACHTH, KaTo B TIOCICAHUTE TONWHH oOmara Opoiika Ha
€IHOBPEMEHHO 00yJaBaHUTE PSIOBHU U 33J0YHU CTYACHTH € THITUIHO 20—
25. 3aHsATHATa CE€ BOIAT IJIABHO BeYEep, MHTEH3WBHO MO TPymnu OT 2-3
Kypca eJHOBpPEMEHHO 3a Bceku 1-1,5 mecena. ToBa mo3BomnsiBa epeKTUBHO
0o0yd4eHre ¢ MHOTO WHAWBUAYATHA 33Ja49d M CAMOCTOSTEIHH IIPOYIBAHHS
0 BCHYKHU AuCHUIUMHE. Hackopo ce BpBeoxa HOBU 8 m30upaeMu Kypca B
ChBpeMeHHH o0nacTtu. BeBene ce u o0l KypcoB MPOEKT, BEPXY KOUTO ce
pabot 3 ceMecTbpa M CE€ OLEHSABA C TEKyIla OICHKA B ITOCICIHHS
cemecTbp. KbM oTIenHUTE KypcoBe UMa JIabopaTOPHHU MPAKTUKYMH, KAKTO
U KOMIIOTHEPHO 00YYEHHE Upe3 CIEIHATH3UPAHU COPTYEepH ¥ CUMYIIATOPH.

B mporpamara nocera ca ce 00ydaBaid MHOI'O CTYACHTH OT Pa3IUdHU
konexu B boarapust — KTII, KEE u apyru.



CIIEHUAJIHOCT SAJIPEHA TEXHUKA
N AAPEHA EHEPTETHUKA

M Marucrbpcka nporpama: SlqpeHa eHepreTuKa u TeXHOJIOTHH

Pvrosooumen: non. n-p Jlrommun [laakos
mein.: 8161 704
e-mail: ludmil@phys.uni-sofia.bg

MarucrbpckaTa nporpama SapeHa eHepreTuka U TEXHOJIOTMH HMa 3a
el TOATOTOBKATA Ha BUCOKOKBATU(HIIMPAHH CIICIAAIMCTH B 00JIacTTa Ha
¢u3MKaTa W EKCIUIOATAIlWsATa Ha SAPCHUTE PEAKTOPH, CKOJOTHATa Ha
SIIPEHMSI TOPHBEH KB U MPIIIOKEHAETO Ha SAPEHO-(QU3HIHUTE METOAN
B pa3iHyYHH O0JIACTH HA HAyKaTa, MEUIIMHATA U TIPAKTHKATA.

3aBbPIIMINTE MAarucTpyd MMaT BB3MOXKHOCTU 3a peanmm3auusi B AELL,
KaTo eKCHepTH 10 PeaKTOpPHO-(QU3MYHM TEXHOJIOTUH; PaIHOXHMIUS,
pamMalMoHHa 3alliTa W JO3UMETPUsS; HEYTPOHHOMDU3HYHH pPEaKTOPHHU
MpecMsITaHus; KAKTO U B HAYYHOMU3CIIE0BATENCKH 3BEHA, CIIELUATU3UPaHH B
o0nacTTa Ha sAIpeHaTa €HepreTuka. le ce peaausupaT CbIIO B
WHCTUTYLMUTE, CBBP3aHU C METPOJIOTUATA M KOHTpOJIa Ha HOHU3UpaIUTe
JBYEHHU .

B 3aBmcumocT oOT mpeaBapuTenHaTa o00pa3oBaTENHA CTENECH Ha
KaHJIUJaTUTe MarucTbpcKaTa mporpaMa uMa 4eTUpU pa3HOBUIHOCTH:

M Marucrbpeka nporpama: Sapena enepreruxa u texsojoruu — NE3
(penoBHa ¢gopma 3a CIeUATINCTH)

Cpoxk Ha obyuenue: 3 cemecTbpa
Dopma na obyuenue: peIoBHA

Yenosust 3a kanouoamcemeane: 3aBbpIIeHa 0AaKaIaBbPCKa CTEIECH II0
sIIpeHa TEXHUKA U sIpeHa eHepreTuka.

[IpuemaT ce kaHIUOATH 32 CyOCHAMpPaHO O0yYeHHE U B IUIaTeHa GopMa.
KanmunarcTBanmre 3a Mecra, cyOCHIMpaHH OT ObpKaBara, Iojaratr



npueMeH u3muT no ¢usuka. KanamparcrBammre 3a miareHa (opma Ha

oOyyeHue ce KiacupaT 0e3 HM3MIUT, N0 CPEeAHUSA yCIeX OT AUIUIOMaTta 3a

BHCIIIE 00pa30BaHue (YCIEXbT TPIOBa J1a Obe HEe TO-HUCHK OT J00BP).
MarucrbpckaTa nporpama 3ano4Ba OT JIETHUSA CEMECTHP.

M Marucrbpeka nporpama: Slapena enepreruxa u Textojoruu — NE4
(penoBHa dopMa 32 HeCTIENUATIUCTH)

Cpox na obyyenue: 4 cemecTbpa
Dopma na obyueHue: peIoBHA

Yenosus 3a xkanouoamcemeane: 3aBBbpHICHA 6aKaJ'IaBT)pCKa CTCIICH B
obnacTTa Ha (l)I/ISH‘{eCKI/ITe WM XUMHWYECKHUTEC HAYKU.

[IpuemaT ce kaHIUIATH 32 CyOCHAUpPaHO O0yYeHIE U B TUIaTeHa opMa.
KammumarcTBammTe 3a MecTa, CyOCHAMpaHH OT IbpKaBara, ITOJiarar
npueMeH m3mutT mo ¢usmka. Kammumarcreammre 3a ruiateHa (opma Ha
oOydeHHe ce KiacupaT Oe3 W3MUT, IO CPEAHHUS YCIeX OT AMIUIOMATa 3a
BHUCIIIe 00pa30BaHue (YCIEXbT TPsIOBa 1a ObJe HE IO-HUCHK OT J00EP).

Maructppckara mporpama 3aro4Ba OT JISTHUS CEMECTB.

M Marucrbpeka nporpama: Siapena enepreruxa u Texxojoruu — NES
(3amouna ¢gopma 3a HeCEIHATIUCTH)

Cpoxk Ha obyuenue: 5 ceMecTbpa
Dopma Ha obyyeHue: 3a109HA

Ycnosuss 3a  kamoudamcmeane: 3aBBpIICHA OaKalaBbpcKa WK
MarucTbpcka CTENeH [0 CPOAHU CIEUUAJIHOCTH OT objacrra Ha
MPUPOJHUTE WIH TEXHUUECKUTE HAYKH.

[Mpuemar ce kaHaugaTé camMo B IUlaTeHa (opma Ha OOydcHHe.
KannuparcTBammTe ce KiacupaT MO CpeIHHUS yclex OT IUIIoMara 3a
BHcIre oOpa3oBanue. Toit TpsOBa a Ob/Ie HE TIO-HUCHK OT T0OBP.

MarucrbpckaTa nporpama 3arno4Ba OT 3UMHHUS CEMECTBP.



M Marucrbpeka nporpama: Siapena enepreruka u rexnosoruu — NE6
(3apouyHa ¢opma 3a NpodecHOHATIHH OaKaJaBPH MO TOIJIO- U
sIIPEHA EHePreTHKa)

Cpoxk Ha obyueHue: 6 ceMecTbpa
Dopma na obyuenue: 3a109HA

Ycnosuss  3a  kamouoamcmeame:  3aBBpIICHA  00pa30BaTEITHO-
KBaNTU(UKAI[MOHHA CTEIeH ,,podecHoHalleH 0aKaaaBpp MO TOILIO- H
SpeHa eHepreTrKa.

[lpuemar ce kaHaugaté camMo B IulaTeHa (opma Ha OOydcHWHe.
KangumarcTBammre ce KiIacwpar IO CPEeTHHS yCIeX OT TUILIoMaTa 3a
BHcIIe oOpa3oBanue. Toit TpsOBa 1a Ob/Ie HE TO-HUCHK OT T0OBP.

Maructppckara mporpama 3amouBa OT JISTHUS CEMECTB.

CIIEHUAJTHOCT ®U3UKA U MATEMATHUKA

M Marucrbpcka nporpama: MeTom0J10rusi Ha 06y4eHHETO
1o (¢pu3nKa 1 ACTPOHOMHUSA

Cpok na obyuenue: 2 ceMecTbpa/3 ceMecTbpa
Dopma Ha obyyeHue: peIOBHA/3a0UHA

Pvrosooumen: non. n-p Mas INaiimapoa
meu.: 8161 749
e-mail: mayag@abv.bg

MaructbpckaTa nmporpamMa MeTofonorus Ha 00y4eHHeTo 1no (hu3nka u
ACTPOHOMHUSI € C MPOJBJDKUTETHOCT JIBa CEMECThpa 3a peloBHA (opMa Ha
oOydeHHMe W TPH CEMeCTbhpa 3a 3aJ04Ha. g ¢ TmpeJHa3HaueHa 3a
OakaJiaBpH, 3aBBPIIWIN crienuaaHocTuTe dOusnka u MaTemMatnka, Ousrka
u wuHpopMatuka, Xumus W (usnka, Dusuka, Xumus, buonorus,



WNnxenepna ¢usuka, SnpeHa TexHHKa W eHepreTuka, AcTpodusuka,
METEOPOJIOTHUA U TeopU3MKa, KAaKTO M HAKOM WHKEHEPHM CIIELHAJIHOCTH,
KaTO TIOCIIECAHUTE, 32 1a MOTYyJaT U KBATU(QUKAIUS 32 YIUTEN 10 U3UKa U
ACTPOHOMMSI, 3aIBJDKHTETHO TpsiOBa J1a w30epar IUCHUIUIMHUTE
[Tenaroruka u [legaroruyecka NCUXOIOTHSL.

MarucrbpckaTa nmporpama uma 3a Leln Ja aje pa3lupeHy MO3HaHUS B
OIMPOK CHEKTHP OT o0NacTTa Ha IpernojaBaHe Ha (QHU3UKaTa U
actporomusita. OT eIHa CTpaHa, B y4eOHUS IIJIaH ca 3aCTHIICHU KYPCOBE OT
MOYTH BCUYKH OCHOBHU 00JIACTH HA ChBpEeMEHHATa (DPU3UKA U ACTPOHOMHS,
a oT Jpyra — JUCUMIUIMHM C METOJOJOrMYecKka M JUJaKTU4YecKa
HACO4EHOCT.

3aBbpIIMIINTE @porpaMara Ie I[OoIy4aT HE caMO ChOTBETHATa
00pa3oBaTeNHO-KBaIM(hUKAIIIMOHHA CTENCH ,,MarkucThp™, OTIHYaBaIla TH
OT TIpEIoaBaTeIuTe 0 (PU3KMKA U ACTPOHOMHS ¢ OaKalaBbpcKa TakaBa, HO
U [ie TpUAOOHAT 3HAYUTENHO I10-33JbJ00YCHH M HA IO-BHCOKO HHUBO
3HAHUA U YMEHHS BbB BaXXHU U ChbBPEMEHHHU OOJIACTH Ha IeAarorukarta u
METOIUKATa Ha MPENoAaBaHe Ha (PU3KUKA H aCTPOHOMHUSL.

[To ceappxanue yaeOHUAT MaTepuall, OT eIHa CTPaHa, € ChoOpa3eH U
0a3upaH Ha 0akaJaBbPCKUTE KYPCOBE IO METOMMKA HAa OOYYEHHETO II0
¢u3MKa W acTpOHOMHS, a OT Jpyra, TOH IOKpHBa OOIIONPUETHTE
M3MCKBaHMS 3a Marucrbpcka cTeneH. B To3u acmekT egHa dYacT OT
KypCOBETE TPETHPAT MaTepusi OT 0akallaBBPCKOTO OOYYeHHE, HO Ha II0-
BHCOKO HHBO, CHOTBETCTBAIll0 Ha CTENEHTa ,,MarucThp™, a Jpyra dyact
TPEeTUpAT CHbBPEMEHHHM IIOCTMXKEHHS Ha IuJaKThKata — Meroauka Ha
NeAaroruueckuTe  uscnensanus,  Jomumonorus, Meroauka — Ha
npodunupanoro obydenue u ap. OTAeNeHO ¢ BHUMAaHUE Ha OOYYCHHETO
[0 oOpraHu3anusi M YyOpaBlieHHEe Ha 00pa30BaHUETO (YUMJIMILEH
MEHUKMBHT), KOETO J1aBa Bb3MOXKHOCT 3a OBIEII0 KapUEPHO pa3BUTHE.

KbM KypcoBete, HaArpaxaaliy 3HaHUATA 10 CbOTBETHUTE pa3feny Ha
obmara (¢u3MKa ¥ AaCTPOHOMHATA, Ca IIPEOBUACHH CEMUHAPHU
VIIpa>KHEHUs TI0 peliaBaHe Ha 3a7aqu 1Mo (Pu3uKa U acTpoHOMUS. B mbpBust
CEMECTBP € MPEIBUJICH CIIEUAICH IPAKTUKYM 10 METOJMKA U TEXHHUKA Ha
yaeOHUs (PU3MUCH EKCIIEPUMEHT, a BHB BTOPHUS CEMECTBD Ca MPEABHICHU
MeAaroruuecka MpakTUKa U CTaX B YUUIIMLIE.



[pennoxenu ca 9 3agpmkuTenHu Kypca U 10 u3bupaemu, OT KOUTO
cTyaeHTute TpsibBa ma m3bepatr 4. C paspelieHre Ha PHKOBOIUTENS HA
mporpaMaTa HSIKOM OT W30MpaeMHTe KypcoBe MOraT Aa ObJaT 3aMEHEHH C
TakuBa OT JPYI'M MAarucThpCKH IPOrpaMH, CBBbP3aHUM IO TeMaTHKa C
TUILIOMHATa padora.

[lpuemar ce kaHmumaTH 3a CyOCHIUpaHO OOyYeHHE W B IUIATCHA
¢dopma. KammmparcrBammre 3a MecTa, CyOCHOWpaHH OT JIbpiKaBaTa,
mojaraT TpUEMEH M3MUT o ¢usnka. KanmumaTcTBamuTe 3a IDIaTeHA
¢dopmMa Ha oOydeHHE ce KiacuparT 0e3 W3IMUT, 10 CPEOHUs YCIeX OT
TUIITIOMATa 3a BUCIIE 00pa3oBaHue (yCIeXbT TpIOBa Ja Obje He TO-HUCHK
ot 100bp). [Iporpamara 3amoyBa mnpe3 3UMHHS CEMECTBD.

CIHENUAJHOCT OITTOMETPHUSA
M Marucrbpcka nporpama: Onromerpus

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

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

OHTOMCTpI/ISITa € UHTCPAUCHHUIIIIMHAPHA CIICHHUAIHOCT, KOATO BKIIFOYBA
3HaHUA OT (bHSI/IKaTa, McauiuHaTta, OuoJIOrusaTa U XUMHSITA. O6y‘{eHI/IeTO
o OnTOMETpUsd C€ MIpOBCKIAAa C OIJICA Ha OCHOBHATa objacTt Ha
HpO(beCI/IOHaJ'IHa peain3anusa Ha OINTOMETPUCTUTEC: MPEAOCTaBsAHC Ha
YCIyru npv 3pUTCIHU CMYUICHHA B OYWUTC W 3PUTCIIHATA CUCTEMA. ToBa
BKJIIOYBa MpErjican U ONTOMCTPUYHU HU3MEPBAHUA 3a YCTAHOBSABAHC Ha
CbCTOAHUCTO Ha 3PCHUCTO, OIPCACIAHC Ha CpCACTBATA W HAYMHHUTC 3a
KOpEKIMA Ha IMOHMIKCHA 3pHUTCIHAa OCTpOTa W APYIM HApPYHICHUSA Ha
3PCHUCTO. HpI/I YCTaHOBsIBAHC Ha HeO6XOI[I/IMOCT OT JICKapCKa HaMeca U



JIeYeHUEe ONTOMETPUCTHT HAcOo4YBa  KIUEHTa KbM OQTaIMOIOr WIH
CBHOTBETHHUS CHIELIUAIIICT.

Marucrbpckata nporpama 1no OnToMeTpusi ¢ MPOIBIIKUTENHOCT 6
ceMecTbpa € I[peAHa3HaueHa 3a CIEeUUAIMCTH CbhC 3aBbpIICHA
0akajaBbpcKa MM Marucrbpcka cremeH. OOydeHHEeTo € 3aJ0YHO |
3aro4sa Mnpe3 3MMHHUS CEMECTBP.

OO6yueHueTo B nporpaMara € miaTeHo. [Ipuemar ce cTyAeHTH, 3aBbp-
MM BUCIIE 00pa3oBaHUE ChC CPEICH YCIEX HE MO-HUCHK OT J0OBp, 0e3
nojlaraHe Ha mpueMeH u3nuT. KiacupaHeTo Ha KaHAMJATUTE CTaBa IO
JIOKYMEHTH.

[To BpeMe Ha OOYYEHHETO CH CTYICHTUTE CIYIIAT M IONAraT M3IMHTU
[0 MIMpOKa raMa 3aAbJDKUTENHH y4eOHW NpenMeTH, KOUTO oOxBaiiar
ONTHKA, XUMHs, aHATOMHs W (U3UONOTMSA HA YOBEKA, OHOXUMUS,
onodusuka, GU3NONIOrHs ¥ TICUXOIOrHs Ha 3PUTEIHUS MPOLEC, KIMHUIHA
pedpakuus, mnaronorus Ha 3peHuero, ¢apmakonorus W T.H. Ha
CTYJEHTUTE, KOUTO IMPU MPEIUIIHOTO CU OOyUYeHHE ca MOJIOKUIN H3IMUTU
M0 HSKOW OT M3y4aBaHHUTE NUCLMIUIMHU B paBEH WM MO-TOIAM 00eM, Te
e ce 3ayuTaT C pelleHue Ha JIeKkaHCKHs CbhBeT, MO MNpernopbka Ha
PBKOBOIUTEINA HA MaruCThpcKaTa mporpama.

CryzeHTUTEe NOpEMUHABaT 3aJbJDKUTENHA MpodecruoHanHa ydeOHa
MpakTUKa MO onToMerpus. YacT OT NpakTUUYECKUTE 3aHATHS Ce
npoBexxgar B buonormueckus ¢daxynrer, daxkynaTreT no XUMHA H
dapmarys, KIMHUYHA 0a3u Ha MemunuHckus dpakynTer kbM Coduiickus
VHHBEpPCHTET — YHUBepcUTeTcKa OonHuna ,Jlozenen™, MuctuTyTa 1Mo
nonumepu U HMHctutyra mo HeBpoOuosoruss Ha BAH. OO6yuenuero
3aBbpIIBa C AbPKaBeH U3NUT. CTYEHTUTE, KOUTO Ca MOCTUTHAIN CPEIeH
yCrex OT CeMEeCTPUATHUTE U3NUTH ,,OTINYeH", UMaT MpaBo Aa 3aBbpLIaT
ChC 3allUTa Ha AUILJIOMHA padoTa.

3asvpuwunume cneyuarHocmma ca NOO20Mee U 3d:

* M3pbpuiBaHe Ha Mperjenud 3a OmpeAessHe Ha CbCTOSHUETO Ha
3PEHUETO C eNT OKa3BaHE Ha IOMOII, Kacaella KOPeKIus Ha JeeKTH Ha



3pEHHUETO;

» OnpenensiHe Ha CPECTBATA U HAUMHKUTE 32 KOPEKIIMS MPH MOHUKEHA
3pHUTENIHA OCTPOTA U IPYTH NeEKTH Ha 3PEHUETO;

+ JlaBaHe Ha KOHCYNITalMK U paboTa BHB (DUPMH, YUSTO ACHHOCT €
CBBP3aHa C OYHO 3/IpaBe, IPHUKK U TPOPUITAKTHKA;

* PaGota B ekum ¢ jekap odTaiMojor B OONHMYHHM 3aBEACHUS U
TMArHOCTUYHO-KOHCYJITATHBHH IIGHTPOBE 3a U3BBPIIBaHE HA APYTH
JIEHHOCTH, Kacaelld KOPEeKIUS Ha Ae(DEeKTH Ha 3PEHHETO I0JI HEroBO
PBKOBOICTBO U MPH HYXJa MPOCIEAIBAHE HA TTAI[CHTH.

CIIEHUAJTHOCT KOMYHUKALIUU U PU3UYHA
EJIEKTPOHHUKA

M Marucrbpcka nporpama: KoMyHukauuu u (pu3anvHa eJIEKTPOHUKA

Cpoxk Ha obyuenue: 2 cemecTbpa
Dopma na obyuenue: peaoBHA

Pvrosooumen: nou. n-p XXusko KucboBcku
men.: 8161 640, ctas B417
e-mail: kissov@phys.uni-sofia.bg

O6y‘IeHI/IeTO € C IPOABJDKUTCIIHOCT ABa CEMECThbpa, MMporpamara 3a-
mo4Ba OT 3UMHHA CEMECTHP U 3aBbplIBa C AUILIOMHA pa60Ta.

B maructepckara nporpama KoMmyHukanuy u GpuU3N9HA SICKTPOHUKA
Morar ja ce oOy4aBaT CTYJIEHTH, KOMUTO NpHUTEKaBaT: 00pa30BaTENHO-
KBaTU(pUKAIIMOHHA CTEMeH ,,0akamaBbp mo KoMmyHukamuu u ¢GuznvHa
CMEeKTPOHNKA Win (U3NKa W UWHXEHepHAa Qu3nka; o0pa3oBaTeIHO-
KBaTM(pUKAIIMOHHA CTEIEH ,,0aKalaBbp WU ,,MaTUCTHP™ MO MPHPOTHU
WIH WHXCHEPHU CHCNHATHOCTH;, O0pa30BaTEIHO-KBaTH(PUKAIMOHHA
CTEIlEH ,,0aKanaBbp™ WIH ,,MarHCTHP C YUUTEICKA IPABOCIOCOOHOCT 110
¢bu3nKa, MaTeMaTHKA, XUMHUSL.



[Mpunobunure 00pa3oBaTeIHO-KBaTHU(HUKAIIMOHHA CTerneH
,»,MarucTep‘* mo crneunanHoct KomyHukauuu u ¢u3nyHa €IEKTPOHHKA B
3aBUCUMOCT OT MOJyja, KOHTO ca wu30panu, ca TMOATOTBEHH Ja
HM3IBIHSBAT CICIHUTS ACHHOCTH:

Monyn 1. KomyHukauuu

Ja OCBIIECTBSABAT KOHCTPYKTOpCKa, TEXHOJIOTUYHA u
u3cnefoBaTeicka JAeWHOCT B 00jJacTTa Ha KOMYHMKALMHUTE, Ja
W3BBPIIBAT MPOYYBaHE, aHa-JIU3, TECTOBE M EKCILIOATALlMsl Ha OTAEITHU
MOJyJTH, OJIOKOBE, YCTPOMCTBA U MPEKHU B 00JIACTTA HA CHBPEMCHHHTE
KOMYHMKAIMH; Ja y4acTBaT B IPOU3-BOJICTBOTO, MOHTa)ka U HACTpOMKaTa
Ha KOMYHUKAIlMOHHU YCTPOUCTBA.

Monyn 2. ®u3nyHa eleKTPOHUKA

Ja OCBIIECTBSIBAT KOHCTPYKTOpCKA, TEXHOJIOTUYHA u
M3CIJIeIOBATENICKA JCWHOCT B 00JacTTa Ha (U3MYHATA EIEKTPOHUKA, Ja
U3BBpIIBAT IMPOyuYBa-HE, aHaIM3, TECTOBE M eKCIuloaTalus Ha
TEXHOJIOTUYHHU YCTPOMCTBA Ha OCHOBaTa Ha IUIa3MEHH M3TOYHHIIM, Ha
rojemMu IJIa3MEHH YCTAaHOBKM M Ta30BU pa3psad; IUATHOCTUKA H
MOUIPBKKA TIPH TJIA3MEHUTE TEXHOJIOTHUH 3a OTJIATaHE Ha THHKHU CJIOEBE,
Mo (UKAIUs Ha OBBPXHOCTH, TJIA3MEHO eIBaHE U JIp.

[Ipuemar ce cryaeHTH 3a cyOcuaupaHo oOydeHHME M B IUIaTE€HA
¢dopma. KanmumparcrBamure B Moayd 1 3a mecrta, cyOcuaupaHud OT
IbpKaBaTa, IMojaraT MpPUEMEH H3MHUT Mo (HU3HMKa, a KaHIUIATUTE 3a
Monyn 2 — mo (¢pu3nKa uiu Xxumus BeB Dakynrera mo XuMus v hapMarsi.
KannunarcrBamure 3a miiareHa ¢opma Ha oOyueHue ce kiacupar 6e3
M3IUT N0 CPEJHMS yCIleX OT AUIIoMaTa 3a BUclie oOpa3oBaHue (YCIEXbT
TpsiOBa J1a ObJie HE MO-HUCHK OT OOBD).

3aBBPIIMIINTE CIICIUAITHOCTTa MATUCTPH Ca IMOJITOTBEHU JIa CE peau-
3UpaT KaTO KOHCTPYKTOPH, CIICIUAIHUCTH IO MOAIPHKKA H CEPBHU3 B 00-
JacTTa Ha KOMYHUKAIMUTE W IUIA3MEHHUTE TEXHOJOTHH BHB (hu3MYHATA
€JeK-TPOHMKA; CIELHUATUCTH, €KCIEePTH, KOHCYIATAaHTH B ABPKAaBHU U
9acTHU (PUPMH, HAYIHO-TIPEIOJABATEICKH W U3CIIEIOBATEICKH Ka[pH.



O6y‘IeHI/ICTO C€ OCBUICCTBsABA OT CKHUII OT IPEIIOAABATCIIM OT KaTcAapa
PazmodmsnKa " CJIICKTPOHMKA, ®du3nka Ha TBBPAOTO TAJIO U MUKPOCIICKT-
pOHHKATa, KsanToBa CJICKTPOHHMKA, ACTpOHOMI/ISI C MOpUCBECIMHECHA
OnTuka u CIIEKTPOCKOIIUA.

IIporpama
3a KOHKYPCHMSI M3MUT 3a MaruCTbPCKUTE MPOrpaMu BbB DU3HUECKUs
¢axynter 3a yueOHara 2014/2015 T.

1. Mexanuka. [IpuHiMnu Ha JUHAMUKaTa B KjacH4yecKaTra MEXaHUKa.
Kunernuna u norennuanHa eneprus. Mmmync. MoMeHT Ha ummysnca. 3a-
KOHH 3a 3ara3BaHe B MEXaHUKarta.

2. 3akoH Ha HroToH 3a rpaBuTtanusra. Kermieposa 3amaya.

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

4. TepMonvHamMuKa Ha uaeaneH ra3. TepmonuHaMuuHu npouecH. IIsp-
BU U BTOPU MPUHLMUI HA TepMoAnHaMukata. L{ukbsn Ha KapHo.

5. MonekynHO-KMHETHYEH MOJEN Ha uiealieH ra3. PasznpeneneHue Ha
Makcyen — bonmas.

6. Enextpuuno nosne. ExekrpuueH kanauuteT. 3aKOHU 3a MOCTOSHHUS
Tok. [IpaBuna va Kupxod.

7. MaruutHo nonie. Cuna Ha JlopeHu. J[BrkeHne Ha 3apeieHd YacTH-
[IH B €JIEKTPUIHO U MAarHATHO Iojie. MaccekTpoMeTprsl. Y CKOPUTENH Ha
3apeacHN YaCTUIIH.

8. EnextpomarauTHa uHAyKIus. [IpoMeHnuB TOK.

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

10. ITna3zma. OCHOBHH XapakTepuCTHKH. [le0aeBCKU pajuyc U Iia3me-
Ha 4ecToTa.

11. UnTepdepennus na cernunata. Openenosa u Opayaxodepora
mudpakmms. Jndpakiuonna pemerka. HTEpdepoMeTpH.

12. OTpaxxeHue W NpeuylnBaHe Ha CBETJIMHATA HA TpaHMLIATa Ha JIBE



cpenu. ITonapuzanus.

13. 'eomerpuuna ontuka. OnTuunu enementH. GopMupane Ha U300-
paskeHHUeTo.

14. ToruMHHO M3TBYBaHE. 3aKOHH 32 H3JIbUBAaHE HA a0COIOTHO YEPHO
TAJIO.

15. OrnenurtenHa pabora Ha enekTpoHa. BouieH doroedekt. Edext
Ha KomnTsH.

16. BriHoBM cBoiicTBa Ha MuKpouactuuurte. BbiaHa Ha [Ipo Bpoiti.
Judpakuus va enekrponu. [Ipunimm 3a HeonpeaeneHocT Ha XaiizeHOepr.

17. YpaBuenue Ha llpboaunrep. Yactuia B moreHuanHa sima. Bomo-
poznen atoM. CniuH Ha enekTpoHa. KBaHTOBH umcia.

18. MHOroenekTpoHHH aTOMHM, CIIOMCTa CTPYKTypa Ha aTOMHarta 00-
BuBKa. [Ipunuun Ha [aynu. [lepuoauyna cucrema Ha €JIEMEHTHUTE.

19. Atomun criektpu. @una 1 cBpbX(hMHA CTPYKTYpa Ha CIICKTPHTE.

20. CrioHTaHHU ¥ MHAyUMpaHU npexonu. MHBepcHa HaceneHoct. Jla-
3epH.

21. SAnpenu cunu U sapenu moxaenu. Eneprus Ha cBbp3Bane. Jlenene u
CUHTE3 Ha A1pa.

22. PammoakTHBHOCT: o-pasnainaHe, P-pasmamane, y-mpexomu. Edekr
Ha Mbocbayep.

23. 30HHA CTPYKTypa Ha €JIEKTPOHHUS CHEKThP B KOHACH3UpaHHU Cpe-
. EnextpudeH TOK B METajIu U NOIYIPOBOIHULM. P-1n TIPEXOl.

24. EnexTpoHHU elleMeHTH. bunonspHu u nosjaesu tpansuctopu. Orme-
pannoHHH ycrBarend. OTpuiatenHa oopaTHa Bpb3Ka.

25. EBomtonys Ha 3BE3AMTE: paXkIaHe, €BONIOLMS U KpaeH CTaiuil Ha
3pe3nuTe. TepmosapeHu peakuuu B 3Be3auTe. [marpama Ha Xepu-
IpyHT — Pween.
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