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CIHEHUAJIHOCT ®U3UKA

| MaFI/ICT'prKa nmporpama: OnTuka u CIIEKTPOCKOIIUA

Cpok Ha obyuenue: 3 ceMecTbpa
@Dopma na obyuenue: penoBHa
Pvrosooumen: nmpod. ndu Acen ITamos
men.: 02/8161 286

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

Marwuctspcekara nporpama ONTHKa U CHEKTPOCKOIHS MMa CHEHATIM3HUPaHa Haco-
YyeHOCT. TSI Ha/irpak/ia MoTydeHHTe B OaKaylaBbpCKaTa CTENeH 3HAHKS C 116 MO/IT0TOB-
Ka Ha CIICIUAINCTH B CJICIHUTE 001acTH: (PH3HKA Ha aTOMUTE M MOJIEKYIIHTE; (DI3HKa
Ha TUIa3MaTa; ONTHYHH M3MEPBAHUS U ONITUYHH TEXHOJIOTHH, OTITHYHA CTICKTPOCKOITHS
Y CIIGKTPAJICH aHAJIN3; OPraHUYHa ONTOENICKTPOHUKA.

OOy4eHHNeTo € ¢ MPOIBIDKUATEITHOCT MpU ceMecmbpa | porpaMara 3arod-
Ba OT 3UMHUS CEMECTBP.

Yenosus 3a kanouoamemesane: B Mmaructepckata nporpama Onruka u cie-
KTPOCKOIIMSI MOTAT Jia ce 00y4aBar CTyI€HTH, KOUTO IIPUTEKAaBAT:

v’ 00pa3oBaTeNHO-KBANN(PHUKAIIMOHHA CTENEH ,,0aKanaBbp® 1Mo pusKKa;

v’ 00pa3oBaTenHO-KBATU(PUKAIIMOHHA CTEMNEH ,,0aKAIaBbpP* WIH ,,MAruC-
THP** 1O IPUPOIHN WM MHXEHEPHH CIIECIHATHOCTH;

v’ 06pa3oBaTeIHO-KBAIU(PUKALIMOHHA CTETIEH ,,0aKaIaBbp** M ,,MaruCThp*
C y4uTeJICKa IpaBocrocoOHOCT MO (PHU3MKA, MAaTEMATHKA, XUMUS U OHMOJIOTHSL.

IIpuemar ce cTynmeHTH 3a cybcudupano obyyenue u 6 niamena @opma.
KananparcrBamure 3a Mecta, CyOCHANpaHH OT AbpXKaBaTa, rojiaraT MpHueMeH
m3nuT 1o ¢pusuka. Kananaarcramure 3a miateHa gpopma Ha oOydeHue ce Kia-



cupar 0e3 U3IHUT, TI0 CPEJHHUS YCIIeX OT JUIIoMaTa 3a BHcIIe oOpa3oBaHue (yc-
exXbT TpsiOBa 1a ObAe He MO-HUCHK OT [100Ep).

IIupokusT CHEKTHpP OT HPEIUIOKEHH M30MpacMu KypCcOBE OCHIYpsiBa Ha
MAarucTpHUTe CONUIHA MOATOTOBKA B JKETaHHUTE OT TAX 00JIacTH Ha OOydYCHHE.
YacT OT TAX UMaT NMpeIuMHO (QyHZaMEHTaJeH XapakTep ((pu3nka Ha aToMuTe
U MoJleKynuTe, Gpu3nKa Ha IUIa3MaTa) U J1aBaT Bb3MOXHOCT Ha CTYJCHTHTE 32
peanu3anys y Hac U B 4y>)KOWHA B HAyYHOM3CIICA0BATEIICKH LICHTPOBE U BHCIIH
yueOHH 3aBefeHusd. J[pyr MMar NpeIrMHO NPHIOKEH XapakTep (ONTHYHH
WU3MEpBaHUSI M ONTHYHH TEXHOJIOTMH, ONITUYHA CIIEKTPOCKONHMS U CHEKTPaJICH
aHaJIM3, OPraHUYHA ONTOCJIEKTPOHHUKA) U MO3BOJISIBAT PaboTa KaTo eKCIepTH U
CICLMATICTH B ONITHYHU U MalIMHOCTPOUTEIHH (PHPMH, B METPOJIOTHYHH, KO-
JIOTUYHH, apXCOJIOTMYHN, MCIUIIUHCKUA U OHOJIOTHYHU HUHCTUTYTU, XUTUCHHO-
SMUICMUOJIOTHYHN M BETEPUHAPHO-CAHUTAPHU KOHTPOJIHUW OPTaHU3aLlHH, XH-
MHYecKaTa MPOMHUIIICHOCT U APYTH.

MarucTbpckara nporpama € Hepa3puBHO CBbp3aHa C HAy4YHOU3CIIEI0Ba-
Tencka pabora. Ha cTyneHTHTE OT Ta3n MarumcTbpcka Iporpama ce mpeiara
paboTa B €KHITH 110 HAYYHU MPOEKTH Ha KaTeapara. ToBa M03BOJIsIBA €CTECTBE-
HO TIpEeMUHABaHE B JIOKTOPCKATa CTEIEH Ha 00y4YeHue.

M Marucrbpcka nporpama: TeopernyHa W MareMaruuecka (u3uKa

Cpok Ha obyuenue: 3 cemecThpa

Dopma Ha obyuenue: peoBHA
Pwvrosooumen: nou. n-p Jumursp MitageHoB
men.: 02/8161 662

e-mail: dimitar.mladenov(@phys.uni-sofia.bg

MarucTbpekara nporpaMa uma 3a 3ajada Jia HoJAroTBH CHEeUATHUCTH, YHATO
moJyry4yeHa npodecruoHarHa KBaTU(UKAIKS 1a UM JaJle Bb3MOXKHOCT 33 pean-
3anus B paboTa KaTo MpernojaBaTel B YHUBEPCUTETH B KaTO HAyYHH pabOTHH-
U B HAYYHOM3CIICIOBATEIICKH HHCTUTYTH. 3HAHUATA H YMEHUSTA, IPUIOOUTH B
PaMKUTE Ha MarHCThpPCKaTa MMporpama, Mo3BOJSBAT HA 3aBBPIIMINATE S CTYICH-
TH YCIICIIHO JIa C€ BKJIIOYAaT B HAYYHOM3CJICOBATEICKHS NPOLieC U Ja paboTsIT
IO 33/Ia4H U MPOCKTH B Hali-ChBPEMEHHUTE 00JIACTH HA KBAaHTOBATa TEOPHUS Ha
IOJICTO, TPABUTAIMATA, KOCMOJIOTHATA, aTOMHAaTa (U3UKa, (pU3MKaTa Ha YacTH-
IUTEC, KOHACH3MpaHaTa MaTEpusA, KBAHTOBATa ONTHUKA W APYTU NEPCIICKTUBHU
00JacTH Ha MOJIepHATa TeOpeTUIHA U MaTeMarndecka gusuka. OT ocobeHo 3Ha-
YCHHE € HAJMYUETO Ha HACKOPO M3rPajJCHATa MOIIHA M3YUCIIHATEIHA CHCTEMa
(xTBCTEP) HA TEPUTOPHUATA HA KaTeapa TeopeTndHa (pU3HKa.

Venosus 3a kanouoamemeane: B nporpamara e ce o0ydaBar Juua, KOm-
TO UMaT 00pa3oBaTeTHO-KBATH()HUKAIIMOHHA CTETCH ,,0aKalaBbp* TI0 CIIeIral-



HOCTHTE OT NpO(eCHOHATHO HarpaBieHne OU3HMYecKn HayKd U JPYTH CPOAHU
HanpaieHus. [Ipuemar ce kaHIUIATH 3a cyOcuoupano odoyyenue u 6 niamena
@opma. KannuaoaTtcTBamuTe 3a MeCTa, cyOCUOUpanu om 0vbpicasama, mojarat
npueMeH U3t 1o ¢usuka. Kanaunarcreamure 3a naamena gpopma na obyue-
Hue ce KIlacupaT 0e3 M3IUT, 1I0 CPEIHUS YCIeX OT AUIUIOMATa 3a BHCIIe 00pa3o-
BaHHe (ycrexbT TpsiOBa na Obae He mo-HUCHK oT J{oowp). [Iporpamara 3amousa
TpPE3 3UMHUSL CeMECHIBD.

OOy4eHneTo ce OpraHu3upa B TPU CEMECTHPA 10 YTBBPACHA yueOHa Ipo-
rpama B obem 1200 yaca (113 kpemura) u 3aBBPINBA ChC 3aIMUTA HA JUIIOMHA
pabora (21 xpenuta). [TogroroBkara Ha AUIIIOMHATa paboTa ce OCHUIECTBSIBA
YCIIOpETHO € ayJUTOPHOTO 0OYUIEHHE TIpe3 TpeTus ceMecThbp. O0mmsT Opoit n3-
OupaeMu TUCIUIUIMHY € 22, KATO MUHAMAIIHUAT OpOoii Ha U30HUpaecMHTE KYyPCOBE
e 14 —3a mppBH cemecThp 6 Kypea (300 yaca, 30 kpeauTa), 3a BTOPH CEMECTHP 6

kypca (300 gaca, 30 kpenuTa), 3a TpeTu ceMecTsp 2 Kypca (120 gaca, 9 kpeaura).

OcobeHocT Ha JaieHaTa MarucTbpcka mporpama €, 4e HiMa 3abJDKUTEITHN

KypCOB€, a BCHUKH ca n30upaeMu. CTyIEHTHTE UMaT IIPaBo CJel ChIiIacyBaHe
C PBKOBOANTENSI HA MarCThpCKaTa Mporpama /1a 3aMeHAT J1Ba OT U30upaeMuTe
KypCOBE C Kypc OT Jpyra AeHCTBUTEIHO NPOBEX/alla Ce MarucTbpcka nporpa-
Ma BbB Ousuyeckus (hakyaTeT.

OOy4eHHETO Ce OCBIIECTBSIBA OCHOBHO OT EKHII OT IIPETOJaBaTeNIN OT KaTe-
npa Teopernuna duzuka Ha Ouszndeckust haKyinTeT, OT NPENoAaBaTENU OT JAPY-
ru akynretn (P akyareT nmo MaTemaTrnka ¥ HHOPMATHKA), a CHIIO Taka U OT
Hay4YHH ChTPYIHHUIN OT HHCTUTYTUTE HAa bbiarapckara akagemMust Ha HayKHTe.

M Marucrbpcka nporpama: KpantoBa umnpopmaruka

Cpok Ha obyyenue: 3 cemecTbpa

Dopma na obyyenue: peoBHA

Pvrogooumen: akan. npod. npu Hukomaii B. Butanos
men.: 02/8161 652

e-mail: vitanov@phys.uni-sofia.bg; skype: nvvitanov

Marucrbpekara nporpama KantoBa mH(OpMaTHKa € IperHa3HauYeHa 3a
CTYICHTH ¢ OakamaBbpcKa CTENCH U MPpHUA0OUTH 0a30BH MO3HAHUS B 00JacTTa
Ha KBaHTOBaTa cbmm(a. Ts nma 3a eI IMOATOTOBKATa HAa BI/ICOKOKBaHI/Iq)I/IHI/Ipa-
HM CIIEIIMAINCTH B OypHO pa3BHBAIIUTE ce 00JIaCTH Ha KBaHTOBaTa MH(OpMa-
THKa U KBAHTOBUTEC TEXHOJIOTUU — KBAHTOBH KOMITIOTPH, KBAHTOBU CUMYJIAIlUH,
KBAaHTOBW KOMYHHUKAIIUH, KBAHTOBa KpI/IHTOFpaq)I/ISI, KBaHTOBa METPOJIOTHUA U
KBAaHTOBH CEH30PH.



Yenosus 3a kanouoamemeane: Kanaunature tps6Ba 1a uMat OaxanaBbpcka
CTETICH I10 HAKOS OT CIICIIMAIHOCTHTE OT HANpaBJICHUs (HHU3HKaA, HH)XEHEpHA (Hu-
3MKa, MaTeMaTHKa, HHPOPMaTHKa, HHKCHEPHH HAyKH WK XuMus. Te TpsiOBa na
ca CITymajiay KypcoBe M0 KBAaHTOBa MEXaHHKa, CTAaTUCTHYECKa (PU3UKa U aTOMHA
¢u3nKa, KakTo U 0a30BM MO3HAHKS 110 MaTeMaTHKa U HHpopMmaTuka. Morat na
ObaT npueMaHy 1 OaKaJlaBpH, KOUTO HE ca CIYIIAIH WX ca CITyIIald B T0-Ma-
5K 00eM 1o1o0HM KypcoBe. Te NOBIHUTENHO 11e TpsiOBa Jja IPOCIIyIaT KaTo
(haKynTaTHBHYU CHOTBETHUTE CIICIIMAIN3UPAIIH KypCOBE, IIpeUIaraHy B OaKama-
BBPCKHUTE NMPOTpaMu BB Pu3nueckus GakynTer.

Maructppckara mporpama 3amouBa Ipe3 3umuus cemecmuvp (cybcuou-
pano om Owporcasama obyuenue u obyuenue cpewsy 3aniawane). [IpuembT
Ha CTYJEHTH 3a CyOCHIUpaHO OOyuYeHHe CTaBa C MIPUEMEH U3NUT N0 (u3HKa.
KannmnatcrBamure 3a miateHa gopma Ha o0ydeHHe ce KiacupaT 0e3 M3IHT,
[0 CpeHMA ycIeX OT AUIIOMaTa 3a BHUcIIe oOpa3oBaHUe (yCHeXbT Tpi0Ba na
Obsie He Mo-HUCHK OT J100BD).

OOy4eHHETO ce U3BBPIIBA OT BHCOKO KBATH(UIMPAHU MPEHNOAABATEIH
ot ®usnueckus Gakynrer u bbarapckara akajgeMusi Ha HayKUTe, KOUTO UMaT
JBITOTOMINCH OMWT B HAYYHW H3CIICABAHUS IO KBAaHTOBA MH(OpPMATHKA U
KBaHTOBH TexHojoruu. OIe IpH 3aMCBaHETO Ha BCEKH CTYJCHT e Obe Ol-
pelelnieH akaJleMU4eH HaCTaBHUK M3MEXAY MIPENoaBaTeIuTe B Iporpamara.

IIpe3 nbpBUs ¥ BTOPUSI CEMECTBP HA MAarMCThpCKaTa IporpaMa CTyIEHTUTE
TpsIOBa J1a M3CITYIIAT ¥ MOJ0XKAT U3MUTHU 10 5 3aBJDKUTETHN Kypca (BKIIIOYBa-
i MeTtoniy 3a KBaHTOB KOHTPOJI, Y BOJ B KBAHTOBHTE TeXHOJIOTHH, ChBpEeMeH-
Ha aTOMHa (bmynca, KBanToBu KOMIIIOTPU U KBAHTOBU AJITOPUTMU U KBaurosu
CHUMYJIalIM! U KBAHTOBA METPOJIOTHs) U 3 M30upaeMu yaeOH! AUCIMIUINHHA (BXK.
CHIBbPIKaHUETO Ha yuyeOHMS IUIaH), OT KOUTO aa Habepat rmo 30 kpeaura Ha ce-
MecTbp. CTyIeHTHTE MOTaT Aa U30UpaT KypcoBe M U3MEXAY Te3H, IpeAaraHu
B OCTAHAJINTE MaruCThPCKHU Iporpamu BbB Pusndeckus paxynret u Dakymnrera
10 MaTeMaTHKa 1 HHpopMaThka. TpeTHsT ceMecTbp Ha Iporpamara BKIIFOUBa 2
n300pHU Kypca U € IIOCBETEH Ha M3CJIeIOBaTeNICKa paboTa 1o pPbKOBOJICTBOTO
Ha IIperno/aBaTes v MoAroToBKara Ha JUIIoMHa padora (06mo 30 kpenura).

OcBeH 0a30BH TEOPETUYHH MTO3HAHKS 32 KBAHTOBHUTE TEXHOJIOTUH, CTy/ICH-
THUTE IIe CE 3aM03HAsT U C OCHOBHHUTE EKCIIEPUMEHTAIHU JOCTHXKEHHUS, HA KOU-
TO 11e OB/IAT MOCBETEHH 3HAUUTEJIEH JISUT OT JieKIuuTe 1o ChBpeMeHHa aTOMHa
¢u3KKa 1 YBOJ B KBAHTOBHUTE TEXHOJIOTHH, KAKTO U HAKOW OT U30OPHUTE Kyp-
coBe. B pamkuTe Ha Kypca no KBaHTOBM KOMMIOTPH U KBAaHTOBH aJITOPUTMHU
CTYAEHTHUTE II€ NPUIOOHAT U NPAKTHIECKN YMEHUS Ha MPAKTUYECKH 3aHSATHS C
MIICAHETO Ha KBAaHTOB co)Tyep 3a OHJIAH KBAaHTOBHUS KOMITIOTHP Ha IBM.

3aBbpIIMIINTE pOrpamara Iie MoydyaT 00pa3oBaTeHO- KBAIN(HUKALIMOHHA
CTEIIeH ,,MarkucThp* U e NMPUA0OUAT Oa3HCHH MO3HAHUS B 00JIacTTa Ha ChBpe-
MCHHH KBAaHTOBH TE€XHOJIOTHH. 3aBBPIIMIINTE 00Y4IEHHETO CH TI0 porpamara e



NpHUTEKaBaT HEOOXOANMHUTE 3HAHHS U YMEHUs, 32 Jla 3all0YHAT YCIIeNTHA Kapuepa
B Ta3u obnacT B bearapus wim B ayxOnHa. 3HAHUATa W YMEHHATA HA 3aBBPIIU-
JIMTE TIporpamMaTa UMaT U NPaKTUUCH XapaKTep, KOeTo Ie MM [I03BOJIHU Ja ce pe-
anM3upar npog)eCuoHaIHO B HOBOBB3HHUKBAIIN (PUPMH, pa3BUBAIIN KBAHTOBUTE
TEXHOJIOTHH WJIH B COPTyepHATa HHIYCTPHS.

Bb3MokHa peanuzanust Ha 3aBBPIIMINTE MarkuCTPU: B YHUBEPCUTETH, Hayd-
HH UHCTUTYTH M JTJa0OPaTOPUH B CTpaHaTa M 4y>KOMHA, N3BbpIIBAIIM (QyHIaMeH-
TaJIHW M3CJIE/IBaHUS B 00J1aCTTa Ha KBAHTOBHUTE TEXHOJIOTHH, KaKTO U B codryep-
HaTa HHIYCTPHS — pa3paboTBaHe Ha KBAHTOB COPTyep, MOACIUPAHe Ha CHCTEMH
Y aHaJIN3 Ha JaHHH.

MaructbpckaTa mporpamMa € Hepa3pHBHO CBBbP3aHa C HayYHOHM3CJIEIOBa-
Tencka paboTta. Ha cTymeHTHTe OT Ta3um MarncThpcKka Iporpama ce mpeisa-
ra pabora B €KUM [0 HAYYHU IPOCKTH, PHKOBOACHH OT MpPEIOJaBaTEINTE B
nporpamara. ToBa H03BOJISIBA €CTECTBEHOTO MPEMHHABAHE HA 3aBBPIIMINTE B
JOKTOpPCKATa CTEIeH Ha 00yYCHHUE, KOSATO € Hai-JIOTHYHAaTa CJIeBAIlA CTHIIKA B
Pa3BUTHETO Ha 3aBBPIIIINTE porpaMara. JJoKOJIKOTO MarkucThbpckara nporpama
HaIThJIHO ChOTBETCTBA HA CBETOBHUTE TEH/ICHIIMH B Ta3u OypHO pa3BUBaliia ce 00-
JaCT Ha HayKaTa M TEXHOJIOTUHTE, 3aBBbPLIMINTE IPOrpaMaTa ie UMaT Bb3MOX-
HOCT J1a 3aII0YHAT JOKTOPaHTypa

MMaster programme: Quantum Technologies

Duration: 3 Terms

Form of education: Full time

Programme Chair: Prof. Nikolay V. Vitanov, PhD, DSc, Acad.
Tel.: (+3592) 8161 652

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

The Master's program Quantum Technologies is designed for students with
a bachelor's degree and acquired basic knowledge in the field of quantum
physics. It aims to train highly qualified specialists in the rapidly developing
fields of quantum informatics and quantum technologies — quantum computers,
quantum simulations, quantum communications, quantum cryptography,
quantum metrology and quantum sensors.

Application requirements: Applicants must have a bachelor's degree in any
of the disciplines of physics, engineering physics, mathematics, informatics,
engineering sciences or chemistry. They must have taken courses in quantum
mechanics, statistical physics and atomic physics, as well as basic knowledge of
mathematics and computer science. Bachelors from majors who have not
attended or attended to a lesser extent such courses can also be accepted. They
will additionally have to take as electives the relevant specialized courses



offered in the undergraduate programs in the Faculty of Physics.

The Master's program starts in the winter semester (state-subsidized tuition
and fee-based tuition). Admission of students to subsidized studies takes place
with an entrance exam in physics. Applicants for a paid form of study are ranked
without an exam, according to the average grade of the higher education
diploma (the grade must be no lower than Good).

The training is carried out by highly qualified teachers from the Faculty of
Physics and the Bulgarian Academy of Sciences, who have many years of
experience in scientific research on quantum informatics and quantum
technologies. At the time of enrollment, each student will be assigned an
academic mentor from among the professors in the program.

In the first and second semesters of the master's program, students must take
and pass exams in 5 compulsory courses (including Quantum Control Methods,
Introduction to Quantum Technologies, Modern Atomic Physics, Quantum
Computing and Quantum Algorithms and Quantum Simulations and Quantum
Metrology) and 3 electives academic disciplines (see the content of the
curriculum), from which they can earn 30 credits per semester. Students can also
choose courses from among those offered in the other master's programs in the
Faculty of Physics and in the other faculties of Sofia University. The third
semester of the program includes 2 elective courses and is dedicated to research
work under the supervision of a professor and the preparation of a thesis (30
credits in total).

In addition to basic theoretical knowledge of quantum technologies, students
will also get acquainted with the main experimental achievements, to which a
significant part of the lectures on Modern Atomic Physics and Introduction to
Quantum Technologies will be devoted, as well as some of the elective courses.
Within the Quantum Computing and Quantum Algorithms course, students will
also gain practical hands-on skills in writing quantum software for the IBM
Online Quantum Computer.

Graduates of the program will receive a master's degree and will acquire
basic knowledge in the field of modern quantum technologies.

Graduates of the program will possess the necessary knowledge and skills to
start a successful career in this field in Bulgaria or abroad. The knowledge and
skills of the graduates of the program also have a practical character, which will
allow them to realize themselves professionally in emerging companies
developing quantum technologies or in the software industry.

Possible realization of the completed masters: in universities, scientific
institutes and laboratories in the country and abroad, carrying out fundamental
research in the field of quantum technologies, as well as in the software industry
— development of quantum software, modeling of systems and data analysis.

The Master's program is inextricably linked with research work. Students in
this master's program are offered work in research project teams led by the



program's faculty. This allows for the natural transition of graduates into
doctoral study, which is the most logical next step in the development of
program graduates. To the extent that the Master's program is fully in line with
global trends in this rapidly developing field of science and technology,
graduates of the program will have the opportunity to begin Ph.D.

M Marucrbpcka nporpama: — ®uU3MKa HA SAPOTO
U eJleMeHTApHHUTe YacTHu — I

Cpok Ha obyuenue: 3 cemecThpa

Dopma Ha obyueHue: pejOBHA
Pwvrosooumen: non. n-p bopucnas [1aBioB
men.: 02/8161 360

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

Marucrbpckara nporpama dusmka Ha SAPOTO U €IEMEHTApPHUTE YaCTHUIIH
— I e mpexHa3HayeHa 3a CICLUATIMCTH ¢ OaKanaBbpCcKa CTENeH Mo (HU3HKa U IPH-
JoOWTH MO3HaHMA B 00JIacTTa Ha siApeHara pu3uka U Gpu3nkaTa Ha eJeMeHTap-
HHUTE 9acTUIM (CBIVIACHO IpeACTaBeHa aKkaJeMUYHa CIpaBka). T mMMa 3a el
HOJArOTOBKATa HAa BUCOKOKBATM(UIIMPAHU CHIELHATUCTH B 00JIaCTTa Ha sApeHa-
Ta (pu3KKa, HU3MKaTa Ha CIEMEHTAPHUTE YaCTHLH U PaAdalMoHHaTa QuU3MKa.

Yenosus 3a kanouoamcemeane: Kananngarure Tpsa6Ba ga uMat GakanaBbp-
CKa CTemleH 1o (U3MKa M CIelHAIN3alus B 00JacTTa Ha sapeHara Gusuka u
(u3KKara Ha eJeMeHTapHUTe YacTUIM. Te TpsaOBa Aa ca NpoCiIyllalld B paMKH-
Te Ha GakajaBbpckaTa ImporpaMa no (Gusuka cnenuatn3upaniy Kypcose B 00-
JacTTa Ha siApeHaTta Gpu3nKa 1 pu3nKaTa Ha eJIeMEHTapHUTE YACTHIH B PAMKHTE
Ha He no-Manko ot 15 ECTS kpenuta. Morart 1a 0b1aT IpueMaHu U OaKalaBpH
no (u3MKa ¥ WHXKeHepHa (HU3HMKa, KOUTO HE ca CIYLIaIH WIK ca CIyIlald B
HO-MallbK 00eM clenHatn3upany Kypcose. Te JOMBIHUTENHO Lie TpsOBa aa
MPOCIyIIAT ChOTBETHUTE CIICLUATM3UPAIIH KYPCOBE, MpeJiaraHi B OakanaBbp-
CKaTa Imporpama mo ¢pu3uka.

MaructThpckaTa Tporpama 3amodBa Tpe3 3umuus cemecmuvp (cydocuou-
pano om Ovpoicasama obyyeHue u oOyueHue cpewy 3aniaujare). IlpuembT
Ha CTYACHTH 3a cyOCHIUpaHO 0OyueHHe cTaBa ¢ IMPHEMEH M3IMUT N0 (HU3MKA.
KannuaarcrBamuTe 3a TuiateHa ¢gopMa Ha o0ydeHHe ce Kiiacupar 0e3 W3IHT,
IO CPeHMS yCIleX OT AWIUIOMaTta 3a BHclIe oOpa3oBaHue (ycrexbT TpsiOBa aa
0b1e He TO-HUCHK OT J100Bp).

3aBbpIIMINTE IPOTrpaMara Iie IoJIydaTr He caMo 00pa30BaTEHO- KBATH(H-
KallMOHHA CTEIIeH ,,MaruCThP", HO U IIe MPUIOOMAT 3HAYUTETHO MO-IIMPOKH U Ha
II0-BHCOKO HUBO 3HaHMS U YMEHHS BbB Ba)KHU B HACTOSIINSA MOMEHT U C TOJIEMH
Ob/ICIIM NIEPCIIEKTHBH 00J1aCTH KaTo (PU3HMKa Ha SIPOTO, PHU3KKA Ha eJIeMEHTap-
HUTE YaCTHUIIY, SAPEHH TEXHOJIOTHH, JIETEKTOPHA (hPU3KKa. 3aBBbPILMINTE IPOrpa-



Mara I1Ie ca B ChCTOSIHHE J1a paboTAT ¢ siApeHo-(pU3nYHa anaparypa, e Morar Jia
TIOJI3BaT CHBPEMEHEH COPTyep 3a KOMITFOTHPHO MOJIENHpaHe, 00pa0doTKa 1 aHAIN3
Ha eKCIIEPUMEHTAIHH JaHHU. 3aBbpIIMINTE 00Y4YEHHUETO CH T10 IIporpamarta IpH-
TeKaBaT BCUUKU HEOOXOAMMH 3HaHUS ¥ YMEHHMSI, 3a Jia 3aII0YHAT YCIIeNTHA KapHe-
pa B obnacTTa Ha prU3KKaTa Ha SPOTO U eIEMEHTapHUTE YacTHIH. [IprmoduTuTe
3HAHMS U YMEHHMS 1I€ TO3BOJIAT Ha 3aBBPIIMINTE IIPOrpaMaTa Jia ce 3aHUMaBaT C
Hay4YHOM3CIIeioBaTeNcKa pabora B bbiarapus n/winu B 4yxOnHa. 3HaHHUATA U yMe-
HUSITa Ha 3aBBPIIIINTE IPOTpaMaTa UMaT U MPAKTUYEH XapaKTep, KOETO IIe UM
TIO3BOJIM JIa CE Peann3nupaT NpoheCHOHAITHO BbB (PUPMH U IPEINPHUATHS CIEIHA-
JIM3UPaHU B 0011acTTa Ha sipeHaTa IPOMHUIIUICHOCT, B OOJIHUIM (KAaTO MOAPHK-
KaTa ¥ HaCTpOIiBaHEe Ha MEANIIMHCKA allapaTypa) Wix copTyepHaTa HHIYCTPHAL.

Bb3MokHa peann3anys Ha 3aBBbPIIIIINTE MaruCTPU: B HAYYHW HHCTUTYTHU U
nabopaTopuu, U3BHpIIBAIY (YHTAMCHTAIHU U3CIICABaHUS B 00IacTTa Ha (hu-
3MKaTa Ha aTOMHOTO SIAPO U €IEMEHTapHHUTE YaCTUIH; B HAYYHH M NPHII0KHU
naboparopun, m3non3Bamy sapeHopusmaan meronu: AELL , Kosmomy#i*, pamwo-
XMUMHUYHH JJaOOpaTopuH, 1ab0paTopuu Mo pagualiMoHHAa 3alIuTa U JO3UMETPHS,
PpaguoeKosIorys, pa3paboTKa Ha MEIUIIMHCKA anapaTypa; B copTyepHaTa HHIyC-
TpHs — MOZIEIMPaHe Ha CHCTEMH M aHAJIN3 Ha IaHHU.

IIpe3 mbpBUs ¥ BTOPHSL CEMECThP Ha MarucThpckara mporpama CTyIeHTH-
Te TpsAOBA Ja M3CIYNIAT U MOJNOXKAT U3MUTH MO N30MpaeMH y4eOHU TUCIUILIN-
HU (BX. CBABPXKAHUETO Ha y4eOHMA IUIaH), OT KOuTo ga HabepaT 30 kpenura
Ha cemecTsp. [loHe 4 oT mucHMIIMHUTE TPAOBA Aa ca U3MEXIY H30HupaeMuTe
KypcoBe OT mbpBa rpyna. Enun ot apyrute n3bpanu KypcoBe Moxe aa Obje
OT MarucTbpckute mnporpamu: TeopernuHa U mMaremartuuHa ¢usuka, Snpena
EHEepPreTHKa U TEXHOJIOTHH Wik MeauiuHacka ¢usuka. OOmusaT Opoil n30paHu
KypCOBE 3a JjBaTa CeMeCThpa He MOXe Jia € mo-mainko ot 10. Tpetusar cemecTsp
Ha Iporpamara € IIoCBETeH Ha N3CJIeI0BaTeIICKa padoTa Mo/l PHKOBOJCTBOTO HA
IIperno/iaBaTes, MOArOTOBKAaTa Ha AUIUIOMHA paboTa M ydacTHe B HAyYEH CEeMHU-
Hap (o6mo 30 kxpemura).

M Marucrbpcka nporpama:  @H3HKA HA SAPOTO
U eJeMeHTapHuTe yacTuuu — 11

Cpox na o6yuenue: 5 cemecTbpa

Dopma na obyuenue: peoBHA
Pwvrosooumen: nou. n-p bopucnas [1aBios
men.: 02/8161360

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

Maructppcekara nporpama Ousnka Ha SIPOTO U eNIEMEHTAPHUTE YaCTUIH —
II e npeHa3HAYEHA 32 CICIUATIMCTH ¢ OaKaJIaBbPCKA CTEIICH MO CPOIHU Ha (hH3H-
KaTa IPUPOAOHAYIHH H HHKCHEPHH CIICIIHATHOCTH. T FIMa 3a I1eJT TOAr0TOBKaTa



Ha BUCOKOKBaJIH(UIMPAHU CIICIUATICTH B 00J1aCTTa Ha siipeHaTa (pusuka, husm-
KaTa Ha eJIEMEHTApPHUTE YaCTUIN U paJraliOHHATa (QU3HKA.
Yenosus 3a kanouoamcemeane: Kannuaature TpsaOBa na mMat OakasaBbp-
CKa CTeIleH M0 CPOJHU Ha (pHU3HMKaTa MPUPOJOHAYYHH WM HH)KEHEPHH CIICIH-
THOCTH ¥ NIPOCIyIIaHH O0aKaJIaBbPCKH KYPCOBE MO (PM3MYECKU TUCLUIITHHY.
[Ipuemar ce KaHAUAATH 32 CYOCUOUPAHO OM ObPIHCABAMA 0OYYEeHUe U 8 NIAMEHA
@opma. IlpueMbT Ha CTYAEHTH 3a CyOCHIMPaHO 00yUeHHE CTaBa C IPHEMEH H3-
T o ¢pusuka. KannunarcrBamyre 3a miateHa popma Ha 00yueHue ce Kiacu-
parT 1o cpegHHA ycIieX OT AWIIOMAaTa 3a BHUcIIe 00pa3oBaHue (YCIIEXbT TPAOBa
Ja Ob2e He mo-HUCHK oT J1o0bp). [Iporpamara 3amouBa npe3 3MMHUS CEMECTBP.
3aBbpIIMINTE ITpOTpamMara Iie MoydaT He caMo 00pa3oBaTeTHO-KBaTH(DUKa-
IIHOHHA CTETICH ,,MaTuCTHP", HO U IIe MPUIOOUAT 3HAUUTEITHO MO-IIIUPOKA 1 Ha
IMMO-BUCOKO HUBO 3HAHUA U YMCHUA BbB BaXKHU B HACTOAIHUA MOMCHT U C TOJIEMU
OBJCIIH MEPCIEKTUBU 001aCTH KaTo (prU3KKa Ha SIPOTO, HHU3UKA HA CIIEMEHTap-
HUTE YaCTHIIH, SIAPEHU TEXHOJIOTHH, JETEKTOpHA (PU3MKA. 3aBBPIIMIINTE MPOrpa-
MarTa IIe ca B ChbCTOSTHHE JIa PabOTAT ¢ aapeHo-(pr3ndHa anaparypa, e MoraT aa
MOJI3BaT ChBPEMEHEH COPTyep 3a KOMITFOTBPHO MOJICITUpaHe, 00paboTKa U aHAIN3
Ha eKCIICPUMEHTAITHH JaHHU. 3aBbPIIMIATE O0YIEHHETO CH TI0 IIporpamara IpH-
TEXaBaT BCHYKH HEOOXOAMMU 3HAHUS ¥ YMEHH, 32 J1a 3aTI0YHAT YCIICIIHA Kapue-
pa B obyacTTa Ha (pu3MKaTa Ha APOTO U EIEMEHTapHHUTE YacThIitd. [Ipuaodurure
3HAHUS ¥ YMEHHUS e TIO3BOJIAT Ha 3aBBPIIIIINTE TPOTpaMara a ce 3aHUMaBarT C
HAyYIHOM3CIIeIOBaTeINICKa paboTa B benrapus u/nim B 4yxOnHa. 3HAHUATA U yMe-
HUATA HA 3aBbPIINUIIATE MpoTrpaMaTa UMaT U MPaKTUICH XapaKTEep, KOETO 1€ UM
TO3BOJIM Ja C€ PeTH3UPaT NPOPECHOHAIHO BbB (PMPMH U TIPEINPUATHS ClIeIha-
JU3UpPAHU B 00JIACTTA HA SAPEHATA IPOMHUILICHOCT, B OOJHUIH (KaTO MTOAIPHK-
KaTa ¥ HaCTpOiBaHe Ha MEAMIIMHCKA arlaparypa) Wi copTyepHaTa HHIYCTPHSL.
Bb3MmoxHa peaiusanysd Ha 3aBbPIIUINTEC MaruCTpu: B HAYYHU UHCTUTYTU U
JabopaTopuu, U3BBpIIBANY (yHIAMEHTAIHU U3CIIEABaHMS B 00acTTa HA (Hu-
3WKaTa Ha aTOMHOTO SIAPO M CIEMEHTAPHUTE YaCTHIM; B HAYYHU U MPHIIOKHH
naboparopuu, u3noi3sany sapeHodusununn meroau: AELL ,,Kosmomyii*, paguo-
XUMHUYHU JJa0OopaToOpuH, Jab0paTopuu Mo paJIuallioOHHa 3allUTa U T03UMETPHS,
paaroeKkosorus, pa3paboTKa Ha MEIMIIMHCKA anapaTypa; B copTyepHaTa HHIyC-
TpHS — MOJICIMPAaHEe Ha CUCTEMH ¥ aHAIIU3 Ha JaHHU.
Yuebnu oucyuniunu: B 3aBUCUMOCT OT TIOATOTOBKAaTa UM IO (prsnka, oTpase-
Ha B IUIUIOMATa U aKaJIeMUYHATA CIIPaBKa, CTYACHTUTE TPOCITYIIBAT Hal-HATIPET
KypcoBe oT OakaaBbpcKaTa mporpama 1o ¢pusnka BsB Ouzndeckust paxyiaTeT o
NpeleHKa Ha PbKOBOUTENSI HA MaruCThpcKaTa nporpama. Te3u KypcoBe ce mpo-
CIIyIIBAT MPE/X 3all0YBaHETO Ha OCHOBHHTE KYPCOBE OT IPOrpamara B paMKHUTE Ha
I u Il cemecTsp U ca He o-MasKo oT 30 KpeIuTa Ha CeMECThP. 3aIBIKUTEITHO B
TAX BIM3AT CTICIIHATIU3UPAIIN KypCOBE B 00IacTTa Ha sipeHaTa Gu3nka u Gpusu-
KaTa Ha eJIEMEHTapHHUTE YaCTHIH, C HE I0-MaJIKO OT 15 Kpeaura, npe/iiarany B
OakanaBbpcKaTa CTereH Ha crieruatHocT Pmsnka Ha Ousnaeckus dakynter. Len-
Ta € 3aeHO C MPOCIYIIaHUTE KYyPCOBE 10 (PH3UIECKH TUCIUIUINHH, OTPa3eHH B



OakajaBbpCcKaTa JUINIOMa, CTyAEHTHTE 1a Habepat 120 kpeaurta no OakaaaBbpCKH
(bu3HYeCKN TUCIUTUIIHN.

[Ipe3 TpeTust 1 UETBBPTHUS CEMECTHP Ha MarucThpcKara nporpama CTyJIeHTH-
Te TpsA0Ba J1a U3CIYIIAT U MOJI0XKAT M3IUTH 110 U30HMpaeMu y4eOHU AUCIUIUINHA
B pa3Mep Ha He mo-manko oT 300 waca Ha cemectsp (30 kpemura). [lone 4 ot
n30paHuTe AMCUUIUIMHY TPsOBa a ca U3MEXIY N30MpaeMHUTe KypCOBE OT ITbpBa
rpyna. Equs ot apyrute n3dpaHu KypcoBe MOXKe 1a ObJIe OT MaruCTbPCKUTE MPO-
rpamu TeopeTndHa u MaTeMaTH4HA (QU3UKa, SApeHa eHepreTukKa u TEXHOIOTHH
i Meaununcka ¢pusuka. O0mmsT 6poii U30paHu KypcoBe 3a iBaTa CeMecThpa
HE MOXke J1a € mo-Manko ot 10. [letusT cemecThbp Ha mporpamara € IOCBETEH Ha
n3CIIeioBaTelcKa padoTa noa phbKOBOACTBOTO Ha IPETIOIaBaTel, yIacTHE B HaY-
YeH CEMHHAp U MOATOTOBKATa Ha JUILIOMHA paboTa (0610 30 kpeaura).

M Master programme: Nuclear and particle physics — I

Duration: 3 Terms

Form of education: Full time

Programme Chair: Assoc. Prof. Ph.D. Borislav Pavlov
Tel.: (+3592) 8161 360

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

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

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

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

The working language is English.

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



March and June-July.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



M Master programme: Nuclear and particle physics — II

Duration: 5 Terms

Form of education: Full time

Programme Chair: Assoc. Prof. Ph.D. Borislav Pavlov
Tel.: (+3592) 8161 360

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

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

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

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

The working language is English.

Every lecture course ends with an exam to evaluate the knowledge. The form
of the exam is specific for the given course and is described in the annotation
of the course. The MSc study finishes with a MSc thesis defense which gives



15 ECTS. The defenses are scheduled twice per year — in the period February-
March and June-July.

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

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

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

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

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

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

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

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

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

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

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

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

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

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



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

M Marucrbpcka nporpama:  IL1a3sMeHH TEeXHOJOIMH M
TepMOsIAPEH CHHTe3

Cpok na obyuenue: 3 cemecTbpa

Dopma na obyuenue: penoBHa

Hauano: 3umen cemecTsp

Pvkrosooumen: non. a-p Kusko KucboBcku
men.: 02/8161649; 0878879088

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

3aBbPIIMINTE Ta3W pOrpama MmojayvyaBaT AUILIOMA 32 MarucTbp no [lnaz-
MCHH TEXHOJIOTHH U TEPMOSAPCH CUHTE3.

Venosus 3a kanoudamemeane: B nporpamata mMorar jia ce 00y4aBar CTy-
JICHTH, 3aBBPIUIMIN OaKandaBbpcKa CTEMeH Mo (U3UKA, XUMHUS, OMOJIOTHS, Ma-
TeMaTHKa U MHPOPMATHKA UM WHXEHEPHU CIICIHANTHOCTH. [Ipremar ce kaH-
IUIATH 3a cyocuduparo obyuenue u 6 niamena ¢opma. KanoumarcTammre
3a MeCTa, CyOCuOUpanu om Ovbpicasama, mojiaraT IPUEMEeH H3MHUT M0 (HU3UKA.
Kanngunarcreamure 3a niamena ¢popma Ha obyueHue ce KIacupar 6e3 U3IuT, 110
Cpe/IHUSl yCIeX OT JUIIOMaTa 3a BHCIIE 00pa3oBaHue (ycrnexbT TpsiOBa aa Ob/e
He mo-HUCHK OT [1o0bp). IIporpamara 3amouBa npe3 3uMHUSL CEMECTIbD.

OcHoBHa 11eJ1 Ha 00YYCHUETO 32 00pa30BaTEIHO-KBATH(DUKAITMOHHATA CTE-
eH ,,MarucThp 1o [la3smMeHn TEXHOJIOTHH U TEPMOSIPSH CHHTE3 € MOATrOTOB-
KaTa Ha BHCOKO KBAJIM(HIMPAHU CIEHHUAIUCTH B ABa Mojayna A) , IlnasmeHu
texHonoruu“ u b) ,, Tepmosiapen cuute3®. /[BaTa Moay:a 3amodusar ¢ oomia moj-
rOTOBKA, KOSITO € TOCBETCHA HAa M3yYaBaHe Ha (hM3MKa Ha TUIa3MaTa, Ha U3I0JI3-
BaHATa BaKyyMHa TEXHHKa, HA METOJIWTE 33 Ch3/IaBaHEe Ha IJIa3Ma U OIPEICIITHE
Ha IJIA3MCHUTE MMapaMeTpH.

Lenrta Ha 00y4eHHETO € CTYJCHTUTE OT MOMYJI ,,[ [I1a3MEeHN TEXHOIOTHHU  1a
MOJyYaT 3aIbJIO0YCHHU 3HAHUS 10 ra30pa3psIHH ILIA3MEHU H3TOYHUIIH, CKCILIO-
aTanys U MPWIOKCHUETO UM B CKOJIOTHSTA, MEIUI[MHATA, HH/YCTPUATA, KAKTO
U [P OTJIATAHETO Ha IUIAHAPHU U HAHO- CTPYKTYPH 32 MHUKPOCICKTPOHHUKATA.
[IpakTryeckuTe 3aHATHS C€ MPOBEXKIAT B MOJACPHO 00OPYIBaHH JabOpaTOpuH,
KaTO CTYIACHTHUTE UMAT Bh3MOJXKHOCT J1a CE€ BKIIIOYAT U B HAYYHO-U3CIICAOBATEII-
ckata pabora. CTyieHTHTE OT MOZYT ,,TepMOSIIPEH CHHTE3 MOJTyYaBaT 3HAHUS
B 00yacTTa Ha ()U3MKATa HA BUCOKOTEMIIEPATypPHATA TUIa3Ma, KOHCTPYKIIUHUTE HA



TEPMOSIZIPEHUTE PEaKTOPH U TSXHaTa 0e30MacHOCT, MO3BOJISBAILA UM yCIIeIIHA
peanu3anys B MEKIyHapOIHH IPOSKTH U OPTaHU3ALUH.

Crynenture-maructpu 1o [lnasmMeHn TEXHOJOTHH M TEPMOSIPEH CHHTE3
uMaT o0Ia MOATOTOBKA Hpe3 IIbPBHS CEMECThP Ha OOYYSHHETO, BKIIFOYBAILA
JIMCUUIUIMHUTE 10 (U3HMKa Ha IUla3MaTa M OCHOBU Ha CJICKTPOXMHAMHUKa Ha
Iu1a3Mara, B KOUTO U3y4aBaT IapaMeTpHUTe XapaKTepU3Upally IIa3MaTa, OCHO-
BOIIOJIATAIUTE MPUHIUIN U NPOLECH B IUIa3MEHa cpefia M HEWHOTO B3aUMO-
JefCTBHE € eNeKTPOMArHuTHY 1ojeTa. [1oaroToBkaTa BKIIOYBA M JUCIUIUIHHH
3a 00yuyeHHue 10 BaKyyMHa TEXHHKa, U3II0JI3BaHa B yCTPOWCTBATA C HUCKO- U BU-
COKOTEMIepaTypHa IUIa3Ma U OCHOBHUTE TUATHOCTHYHU METOAH 32 OIpeeIIsiHe
Ha IJIa3MEHUTE MapaMeTpH.

B MoxynHOTO 00y4eHHe ce aBa Bh3MOXKHOCT 3a ClieLUaIM3UpaHa MOAro-
TOBKa CbC 3aABJIDKUTCIHU U I/I36I/IpaCMI/I JUCHUIINIMHU CBOTBCTHO B 06HaCTTa
Ha IUTa3MEHHUTE TEXHOJIOTHU WM TePMOSIIPSHUs CHHTe3. B mbpBHAT MOy ce
M3y4aBar MOCJICIOBATEIHO IUIa3MEHUTE U3TOYHMIM HAa OCHOBATa Ha MOCTOSH-
HOTOKOBHU, BUCOKOYECTOTHU U MHUKPOBBJIIHOBU pa3psaand, TCXHUTEC CHCHI/I(I)I/I'—IHI/I
ENIEKTPUYECKH CXEMH M YCTPOHCTBO M MOJICIMPAHETO Ha IIa3MaTa B TE3U H3-
ToYHULM. M30MpaeMuTe TUCIMILNIMHY Ca MOCBETCHU M3ILUIO Ha IPHIIOKCHUATA
Ha IjladMaTta B €KOJIorudaTa, MeaAulnHaTta, UHAYCTpUATa U OTJIaraHeTO Ha Ilja-
HapHH ¥ HAHO- CTPYKTYPH 32 MUKPOEJIEKTPOHUKATA.

3a ycremHa peagn3anys B 00JacTTa Ha TEPMOSIIPEHUS CUHTE3, CTYACHTHTE
OT MO ,, TepMOSAPEH CHHTE3" HATPYINBAT JOMBJIHUTSIIHA TEOPSTHYHH 3HAHUS
" INPAKTUYCCKA MOATOTOBKA MPE3 BTOPHUA U TPETUA CEMECTHP HA TAXHOTO O6y-
yenre. OCHOBHHUTE JUCHUIIIINHU B O6y‘-IeHI/IeTO UM Ca CBbp3aHU C BUAOBETE TEP-
MOSIPEHH PEaKTOPH, HarpsiBAHETO Ha TEPMOSIPEHATa IlIa3Ma M MOJIeIMpaHe Ha
NPOLIECUTE BbB BUCOKOTEMIIEpaTypHa Iia3Ma. M30upaeMuTe TUCLMIUTHHYI BbB
BTOpUA MOAYJI UM AaBaT AOMBIHUTCIIHU 3HAHUA MO HEYTPOHHA (I)I/I3I/IKa, B3a-
HUMOJICHCTBUETO HA IUIA3MaTa ChC CTEHUTE U 0E30MACHOCT Ha TEPMOSIPECHUTE
PEaKTOpH, COHIOBU U CIEKTPOCKONICKHA METOJHM 33 IUArHOCTHKA Ha IU1a3Mmara,
KaKTO M Bb3MOYKHOCT JIa Pa3UIMPAT MO3HAHMATA CH 110 HPOrpaMHUpaHe C Oriie]
Ha MOJIeJIMpaHe Ha IIa3MaTa.

3aBbPIIMINTE CHEUATHOCTTa MAarNCTPH Ca MOJTOTBEHH Jja Ce Peallu3upar
KaTO: KOHCTPYKTOPH, MPOCKTAHTU WJIN CHECHUAINUCTU 1O NMOAAPBKKA U CEPBU3
Ha YCTpPOHCTBA B 00J1aCTTa Ha ChBPEMEHHHTE TUIA3MEHUTE TEXHOJIOTUH; CTICIIHA-
JIMCTH 10 U3MEPBaHe Ha ITapaMeTPUTe Ha HUCKOTEMIIepaTypHa Iuia3mMa U Mojie-
JMpaHe Ha IIPOLIECUTE B Hesl; CIIELMAIICTH 110 U3CieBaHe, H3MepBaHe U MOfe-
JIMpaHe Ha BUCOKOTEMIIEpaTypHa IIa3Ma; MoIpbKKa Ha MOJIYJIM U yCTpOCTBa
W3MOJI3BaHU B YCTAHOBKUTE HA TEPMOSIPEH CHUHTE3; CIIECIHAINCTH, EKCIIEPTH,
KOHCYJITAHTH B AbPKaBHU U YaCTHU (bl/IpMI/I, O6H.[eCTBeHI/I WHCTUTYUOHU U ThpP-
TOBCKH JIpy>KECTBa CBBP3aHHU C IIPUIIATAHETO HA IUIA3MEHU TEXHOJIOTHH; Hay4-



HO-TIPETIOJaBaTeNICKK U M3CJIeI0BaTelICKN Kajapu BbB BY3, kakTo u 1a Obaar
obygaBaru B OHC ,,moxtop®.

OOy4eHHETO ce OCBIIECTBSIBA OCHOBHO OT EKHII OT IIPENoJaBaTely OT KaTe-
npa Pagnodusnka u enexrporrka, ONTHKA U CIIEKTPOCKonus , DU3KKa Ha TBBP-
JOTO TSIO M MUKpOEJIeKTpoHHKaTa. CTYASHTHTE MMAT Bh3MOXHOCT 32 IIPAaKTHKa
He camo B bwarapus, Ho u B Instituto Superior Technico (ISt-Lisbon, Portugal),
Bbrpro (Uexus) u qpyru YHUBEPCUTETH paOOTEIH B Ta3W TEMaTHKA.

CIHEIUMAJHOCT MEJUIIMHCKA ®U3UKA

M Marucrbpcka nporpama: MeauuuHceKa (usnka

Cpok Ha obyuenue: 3/4 cemecTbpa

Dopma Ha obyueHue: pelOBHA

Pwvrosooumen: ipod. np3u dodbpomup IpecnsHoB
men.: 02/8161 268

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

MarucTbpckata nporpama MeauuHcka husuka cbe Cpok Ha o0ydenue 3
cemecmvpa € TIpeJJHa3HAUCHA 32 CHELHUATMCTH ChC 3aBbpIICHa 0aKajaBbpcKa
CTeTIeH 10 (hYU3HKa, ChC CIEIMATHOCT IO METUIIMHCKA (3K, CHIIIACHO TIPEI-

CTaBeHaTa aKaJeMHYHa CIIpaBKa. Ts ©Ma 3a [eN MOoAroTOBKaTa Ha BUCOKOKBA-
TudUIMPaHU CHEIUATUCTH B o0JlacTTa Ha MenuirHekara dusuka. [Ipe3 o6uio
TPHUTE ceMecThpa Ha 00YIEHHETO CH, Hape. ChC 3aIbIDKUTEITHATE KYPCOBE, CTY-
JCHTUTE TPsOBa ]a M3ydat n30upaeMu KypCcoBe H J1a TIOJI0KAT U3ITUTHTE T10 TX,
TakKa 4e aa C’I)6epaT HCO6XOHI/IMI/I$[ MUHUMYM OT KPEJIUTH 34 CbOTBETHUA CEMEC-
TBp, CHIIIACHO YueOHH 1iad. CTyIeHTHTE MOTaT J1a n30epaT 10 J1Ba CIICIIHAIH-
3HpaIIH Kypca OT y4eOHuTe TaHoBe Ha Ousmueckus GpakynTeT, Ipu ChIilacyBa-
HE C PbKOBOJUTEIIS HA JUIUIOMHATA paboTa U ¢ 0JI00PEHUETO OT PHKOBOIMTEIS
Ha MarucTbpckara nporpama. [1pes TpeTus ceMecTsp ce MoJAroTBs JUIIOMHATA
pabora. Ta3u geifHOCT ce cunTa 1 32 yuyeOHa IPaKTUKa B CbOTBETHOTO 3BEHOTO.

Maructepckara nporpamMa MeaunuHcKa pu3nuka cbe Cpok Ha oOyueHue 4
cemecmupa € peJJHA3HAYCHA 32 CIICIUAIICTH ChC 3aBbpIlieHa OakaaBbpcKa cTe-
TIeH 1o Gu3nKa, 0e3 crenuanu3anys 1Mo MeJUIMHCKa (QU3HUKa, ChIIIACHO MPe-
CTaBeHaTa akaJeMuyHa cripaBka. Ts nma 3a 1el HOAroTOBKaTa Ha BACOKOKBAIIH-
(upany CeruaNuCcTy B 001acTTa Ha MeauIMHCKaTa pusuka. [Ipe3 mbpBuTe
JIBa CEMECThbpa Ha 00YUYEHHETO CH, CTYAECHTHUTE CE 3aII03HaBAT U C OCHOBHUTE JI0-
IIBJTHATENTHY AUCIMTUIMHY, HEOOXOIMMH 32 yCBOsIBaHe Ha Marepuraia. [Ipe3 ooio
YETUPUTE CEMECTHPA, HAPE] ChC 3aIBIDKUTEIIHUTE KyPCOBE, CTYJCHTHTE TPsiOBa
Jla u3y4at u30MpaeMu KypcoBe U Ja TI0JIOKaT U3IMHUTHUTE I10 TSX, TaKa 4e Ja Chb-
Oepart HeoOX0AUMMHS MUHHUMYM OT KPEANUTH 38 ChOTBETHUS CEMECTBP, ChITIACHO
yueOHwust tiad. CTyAeHTUTE MOTaT Ja m30epart [0 1Ba CIeMaIn3upaIin Kypca oT



yueOHUTE ru1aHoBe Ha Pu3nueckust haKyITeT, P ChITIACyBaHE C PHKOBOJUTENIS
Ha AUIUIOMHaTa paboTa U ¢ 00OPEHNETO OT PHKOBOAUTENS Ha MATUCTHPCKaTa
nporpama. [Ipe3 4eTBbpPTHS cCeMECThp ce MOAroTBs AUIUIOMHATa padoTa. Tazu
JIEHHOCT Ce CYMTa U 32 y4eOHa PaKTUKa B CHOTBETHOTO 3BEHOTO.
Yenosusa 3a kanouoamcemeane: B MaructbpckaTa mporpaMa ce IpueMat
KaHIUIOATH 3a cyOcuouparo obyuenue u 6 niamena ¢popma. Kanaunarcreamure
3a MecTa, CyOCHOUPaHH OT JbPKaBata, I1oJjaraT NpHEeMeH U3MIUT 10 (H3MKa BB

Ouznaeckust GakynTer win no xumusg BbB PakynreTa mo XuMus U GpapMarys.
KananparcrBamure 3a matena ¢popma Ha o0ydeHue ce Kilacupat 0e3 H3IMuUT, 1o
CpeIHHS yCIeX OT JUIIOMaTa 3a BHCIIIe 00pa3oBaHue (yCIeXbT TPpsIOBa qa Obe
He No-HUCHK 0T JJ065p). [Iporpamara 3amnousa npe3 3umHus cemecmup.

JMnnoMupaHuTe MAarucTpH IO MEMIIMHCKA (PU3UKA MOTAT Ja Ce Pean3upaT
KaTo CMeNUAINCTH B MEAUIIMHCKH UHCTUTYTH, OOJTHUIIM | J1Ja00OpaTOpUH, 31paBHH
IIEHTPOBE, B METPOJIOTMYHHN WHCTHTYTH, HHCTUTYTHTE Ha BAH; B panuonornanu
IIEHTPOBE U 1ab0paTOpuy, pagioXUMHIHN J1ab0paTopuH, 1a00paTopuu Mo pa-
JIMAIMOHHA 3alllUTa ¥ IO3UMETPHsI, B XUTUEHHO-EINIEMAOJIOTHYHN UHCTICKIHY,
PaaroeKOIOTHYHY Ta00paTOPHN M MHCIEKIUHUTE [0 OXpaHa Ha OKOJIHATA CPefia,
pazpaboTKa Ha MeJUIMHCKA arnaparypa. ToBa ca CIeIHaINCTH, 3aII03HATH ChC Ch-
BPEMEHHUTE METOJY M TEXHOJIOTUH Ha (hpU3UKaTa U MHPOpPMATHKATA B METULINH-
CKHTE N3CJICABAHUS U KIMHIYHATA IPAKTHKA, IpUIaraimy HHGOPMaIMOHHHU TeX-
HOJIOTHH ITpH 00pabOTBAaHETO Ha MEIUIIMHCKATa HH(POPMAITHs, 00paboTBaHETO U
pa3mo3HaBaHETO Ha N300paXKEHUATA B MEAMIIMHCKATA JUATHOCTHKA.

MenunuHckaTta U3nKa € MHOTO MPECTI)KHA U ThpceHa IpodecHs B Lens
cBaT. C oco0eHO Obp3u TEMIIOBE HAapacTBa THPCEHETO M peanu3alysiTa Ha Ta-
kuBa cnennanucti B CAILl, 3anmagna EBpomna u 1pyru HKOHOMHYECKH Pa3BUTH
ctpanu. Ta3u npodecus cuHTe3upa B ceOe CH 3HAHUS OT BCHYKH IIPUPOIHU HAY-
KU TIOPaJy M3KJIIOYHATEIHATA CIIOKHOCT U MHOTOOOpa3HOCT Ha IIPOLECHUTE B JKH-
BUSI OPraHn3bM. MHOTO HalllM BB3MUTAHHUIM Ca JOKTOPAHTH U U3CIIEI0BATENN
B CAIll, Kanazna, I'epmanusi, ABctpus, LlIBenust u ap. crpanu no csera. Besika
TO/IMHA CTY/ICHTH U JJOKTOPAHTH y4acTBaT B KypCOBETE 3a BHCIIA KBATH(UKaLs
Ha European School of Medical Physics B [lIBetinapust u @panius, KbIETO ce
00yd4aBaT ¥ 110JIy4aBaT KBUTU(PHUKALMH 110 HAl-HOBU BUCOKH (DPMU3MYHH TEXHOJIO-
MU B MEIMIIMHATA.



CIHEIIUAJHOCT ACTPO®U3UKA, METEOPOJIOI'USA
U TEODPU3UKA

M MarucTbpcka nporpaMa: ACTPOHOMHSI M acTpodu3uKa

Cpok Ha obyuenue: 3 ceMecTbpa
@Dopma na obyuenue: peoBHa
Pwvrosooumen: non. n-p Tomop Bemues
men.: 02/8161 414
e-mail:eirene@phys.uni-sofia.bg

Maructppckara mporpama ACTpOHOMES M acTpO(H3MKa FMa CHEIHATA3HPaI]
xapaktep. Ts gaBa 3a1671009€HA 3HAHUS U MIPAKTHIECKA YMEHIS, KOUTO 00XBAIIaT
OCHOBHHTE HallpaBJICHUs Ha ChBpeMeHHaTta acTpodu3nka U actpoHomust. [Iporpa-
MaTta JlaBa Bb3MOKHOCT Ha 3aBbPIINJIUTE MaruCTpu aa pa6OTHT KaTo crienuaian-
cTH (GU3UIN U acTPOPHU3UIN BHB BUCIIUTE YUMIININA, HAYIHO-U3CICTOBATECICKH
WHCTUTYTH, IEHTPOBE MO0 KOCMUYECKU M3CJICIBAHUS U aCTPOHOMHUYECKH o0cep-
BaTOpUH U IaHeTapuyMu. OCBEH TOBa Te MOTaT Ja Ce pealn3upar Karo npode-
CHOHAJTHH KOMYHHKATOpHU HA HAayKaTa B TICYaTHH U CICKTPOHHU MEINH, My3eiHI
1 U3J0)K0CHH IICHTPOBE, BUCOKOTEXHOIOTHYHU KoMmmanuu, HIT1O, oOyunTtennu
neHTpoBe. ChIIo Taka Te Ouxa MOTJIM Jia 3a1IoyHaT paboTa KaTo HayYHH eKCIep-
TH, KOHCYJITAHTH U MEHUDKBPH B TbP)KaBHU CTPYKTYPH KaTO MHHUCTEPCTBA,
OOIIMHY ¥ T.H.; KaTO KOHCYNTaHTH B pa3nmmaau HI1O; B Om3HEca KaTo yYacTHUIN
WM PHKOBOAUTEIN Ha BUCOKOTEXHOJIOTUIHU TIPOCKTU. CHEHI/IaﬂI/ICTI/I-MaI‘I/ICTpI/I
10 aCTPOHOMHUS M aCTPO(PU3HKA ce ThPCAT B UyKOWHA, KBJIETO BeUe NMaT pPean-
3aIHsl 3HAYNTEIIeH Opoll BE3IMUTAHUIIM Ha Kateapa AcTpoHoMus pu OH3ndecKus
¢axynrer Ha CVY.

Ycnosus 3a kanouoamcmeane: B mporpamaTa Morat aa ce o0y4yaBaT Jiuia
¢ 00pazoBaTeTHO-KBAIA(UKAIIMOHHA CTETICH ,,0aKaTaBbp’ WIH ,,MarucThpP :

* 10 CHOCNHWATHOCTHUTE HAa  NPOQECHOHAIHOTO  HAIpPaBJICHUC
,, Pu3nyecku HayKu*

® 110 WHXCHCPHO-TCXHUYICCKU CIICIIMAJIHOCTH oT HanpaBJICHUC
,,|EXHUYECKH HayKH"

* 1o npodecuonanHo Hampasinenue 1.3. ,Ilemaroruka Ha 00ydeHHETO
110..., C YUHTEJICKa MPaBOCIIOCOOHOCT 10 (Pu3uKa.

* CBC CICHOWILIOMHA KBAaTH(UKAIMS 3a IONy4YaBaHE HAa YYUTEICKA
npaBocnocoOHOCT 1o  (u3uka, npupodura BB DuzndyecKus
¢axynrer Ha CV.

[Ipuemar ce xaHAWIATH 3a CYOCUOUPAHO OOYYeHUe U 8 NAameHa Popma.
KangunarcrBamure 3a Mecta, CyOCHIUPaHU OT IbpXKapara, ojaraT IPUEeMEH
n3nmuT No ¢pusuka. KannunatcTBamure 3a ruiateHa gopma Ha 00ydIeHHe ce Kia-
cupar 0e3 M3IUT, TI0 CPEIHUS yCIeX OT AUTIIIoMaTa 3a BUcIle odpa3oBanue (yc-



neXbT TPOBa 1a ObJie HE MO-HUCHK OT J1o0BD).

OOy4eHHeTo € ¢ NPOIBIDKUTENHOCT OT Mpu cemecmvpa W 3alouBa Ipe3
3UMHUA ceMecmbp Ha BCAKa ydeOHa ronnHa. YUEOHUAT IUTaH € JuOepaicH 1
ChIbpKa W3IS0 W300pHM JUCHUIUIMHU. VI3KIIOYeHHWe € eJUHCTBEHO
3abJDKUTENIHATa ACTPOHOMHYECKa PaKTHKa Npe3 BTopus ceMmecTsp (75 yaca,
5 xpenuta). 3a CTYJCHTUTE, KOUTO B MIPEIXOJHUTE CTENICHH HAa 00pa30BaHUETO
cu (bakamaBbp/MarucThp) He ca cirymann Kypcosere O6ma Actporomust, Obma
Actpopusuka u 3Be3gHa AcTpodumsuka (WM KypcoBe CBC CXOIHO
CBHIBpPXKAHNE), TE3W TPHU Kypca OT OakajmaBbpckara cruenmamHoct AMIT ca
3aIBJDKATENIHA 32 TAX. BB3MOXKHOCTTa 3a cBoOomeH m30op Ha Habop OT
CHeUUaIN3UpaHyl acCTPOHOMH- UYECKHM KypCcOBE JaBa BB3MOXKHOCT Ha
CTy/ICHTUTE Ja HaBiIsA3aT OOCTOWHO B HWHTEpecyBamlata I'M TEeMaTHKa OT
npodecronannara actpoHoMusi u actpodusuka. CtymeHTuTe nm3dmpar ot 23
n30opHHU Kypca. IIpe3 mbpBHs ceMecTbp € 3a- IBDKHTENHO CHhOMpaHETO Ha
HA0Op OT KypcoBe OT Mporpamara, Hocelnu noxe 30 kpeaura, mpe3 BTOPHUAT 25
(+ 5 xpenuTa 3agbKUTENHA ACTPOHOMUYECKA TIPAaKTHKA) M MOHE 15 kpeauTa
(+ 15 xpenura guruIoMHA paboTa) Mpe3 TPETHS CEMECTh.

OOy4eHHeTOo 3aBBPINBA ChC 3AIUTA HA MATUCThPCKa JUIUIOMHA paboTa. Ta
ce Bb3J1ara OT Hay4eH PhKOBOIMTEN Hall-KbCHO B Kpasi Ha BTopus cemecTsp. Criu-
CBK C TEMH ce IpeJsiara npe3 BTOpHsi CEMECThP U ce 0100psiBa OT PHKOBOAUTEIIS
Ha MarucTppckara nporpama. [ToaroroBkara Ha MarucTbpcka AUIIIOMHA paboTa
Ce OCHIypsiBa MapajielIHO C ayAUTOPHOTO OOY4eHHE Npe3 TPETUSl CeMECTB.
Jumiomante pabotu 3aabipkutenHo ce odopmsat Ha LATEX. IIspBata
JbpKaBHA CeCHs 3a 3alluTa € Ipe3 GeBpyapH, a Bropara — 1pe3 IoJu.

M Marucrbpeka nporpama: Astronomy and Astrophysics

Length of study: 3 semesters (45 weeks)
Form of Study: full time
Program start: Winter semester
Website: https://www.phys.uni-sofia.bg/?page 1d=24814
Program Chair: Assoc. Prof. Dr. Todor Veltchev
Phone: +359 2/8161 414
e-mail: eirene@phys.uni-sofia.bg

The M.Sc. program Astronomy and Astrophysics aims to provide a fresh
start for people who pursue professional career in the fields of astronomy and
physics of the Cosmos. In the course of this program, students will acquire in-
depth knowledge and should develop practical skills needed for scientific
research and/or for successful activity as experts in physics outside science.
Teaching is conducted in English.

Eligible candidates should hold either: i) a B.Sc. or M.Sc. degree in the



fields of higher education Physical sciences, Technical sciences or Pedagogy
of training in: natural sciences, mathematics and informatics from Bulgarian
universities; or, ii) a B.Sc. or M.Sc. degree from universities in other countries
worldwide. Admission of students is done through a test and on the basis of
educational documents: a degree certificate and an official transcript of records
covering the full length of studies and including full titles of the course units
completed for the degree. If the candidate has not yet graduated, the transcript
of records must include the name of the degree that shall be awarded to
him/her after graduation.

Prerequisites for a successful study in this M.Sc. program are good
fundamental knowledge in physics and mathematics and basic computer skills.
The teaching curriculum is liberal and consists of one compulsory and 24
elective courses. The latter must bring at least 70 ECTS credits: 30 ECTS
credits in the first semester, 25 ECTS credits in the second semester and 15
ECTS credits in the third semester. The course of study ends with defense of a
Master thesis which can take place in February or in July.

The tutors are active researchers in the fields of stellar astrophysics, star
formation, planetary astrophysics and extragalactic astronomy. Interested
students could be involved in small research projects in the course of their
study.

Graduates of the M.Sc. program Astronomy and Astrophysics shall be
competent to work with astronomical instruments in observatories and
laboratories; use standard packages for processing astronomical data;
understand and follow the recent scientific research in the field; work with
various sources of astronomical information (data bases, catalogs etc.);
participate as investigators in scientific projects. They can work as research
fellows in various scientific institutions and astronomical observatories and/or
apply for a PhD study and/or assistant professorships in the EU countries and
worldwide. They can be also employed in R&D and analytical departments in
the industry and in research laboratories.

| Marucn)puca nporpama: ACTpOHOMHfl H nonyJisspusanus
Ha aCTPOHOMHUATA

Cpox na obyuenue: 4 cemecTbpa

@Dopma na obyyeHue: 3aJ09HA
Pvrogooumen: nou. a1-p Esrenn OBuapoB
men.: 02/8161 717
e-mail:evgeni@phys.uni-sofia.bg

Maructepckara nporpama no ACTpOHOMHS M HOMYJIsIpU3alUsl Ha acTpo-
HOMUSITA € HHTEPAUCLIHUIIMHAPHA U MPEABIKIA KAaKTO OBJIAASBAHETO Ha OOIIH



3HaHUs B 00JIACTTa Ha (PU3UKATA, MATEMATHKATa, ACTPO(HU3UKATa 1 ACTPOHOMU-
sITa, Taka M YMEHHUSA 32 TAXHOTO €(EKTHBHO Pa3NMpOCTPaHEHUE W IPE/ICTaBSHE
IpeJ pa3iudHu ayauTopud. Pa3OupaHeTo Ha OCHOBHHTE HJICH 33 CTPOCKA Ha
CBETa OKOJIO HAC, 32 paXKJJAHETO Ha BcelleHaTa U eBONIONUATA U HA TOJIEMH Ma-
m1abu, KakTo 33 M €BOINIONUATA Ha IUTaHeTHTe B CI'bHUEBATa CHCTEMa, TIPEIOC-
TaBAT YHUKAJICH IIOTJIE/T 32 CBETa, B KOWTO JKUBEEM, M 00yCIIaBst MHUPOKa IIPHIIO-
KIMOCT Ha YCBOCHUTE 3HAHUS.

3aBBpIIMINTE TPOrpaMaTa MOTaT Jia Ce pean3upaT B HApOIHU oOcepBaTo-
puH, MIaHETAPUYMHU, MY3€H, [ICHTPOBE M OPTraHHU3aIliH 3a MOMYJIAPU3UPAHE HA
HAayKaTa U JICKTOPU IMpe]] HeCTIeIMaTu3upaHa MyOouKa, KaTo: aCTPOHOMH, CIIe-
UANCTH 10 00paboTKa Ha JaHHHU, HAYYHO-TEXHUYECKH TIEPCOHAI, TOMYJIISIPH-
3aTOpHU Ha HayKaTa U JICKTOPH Mpe]] HeCIenaIn3upaHa myorka.

Venosus 3a kanoudamcemeane: Maructbpckara nporpama € B 3aJI0YCH
(opmart, 3amouBa Ipe3 3UMHHUS CEMECTBP U € C MPOABIDKUTSITHOCT 4 (4STHPH)
cemectbpa. Kanaumature TpsOBa ga MMat 3aBbpIIcHA OaKkadaBbpCcKa WIH Ma-
THCTBhPCKa CTEICeH, 0e3 3HaYeHUE OT crenuanHoctra. Heo6xoaumo e cpemHust
ycrex OT JUILIOMaTa 3a MpeaxoaHa ¢popMa Ha BUCIIE 00pa30BaHUC M OIICHKATa
OT IIbp’KaBeH M3MHUT (WK 3alllWTa HA JUIDIOMHA paboTa) Ha KaHIUAATUTE J1a €
HE MO-HHUCHK OT ,,J]00Bp*. KanaumaTu 3a miateHa ¢popma Ha 00yUeHHE HE MMoJia-
raT IpuCeMCH M3IUT, KaTO KJIaCUPaHETO UM CTaBa IO JOKYMCHTHU. KaHI[I/IJIaTI/I 3a
MecTa, CyOCHINpaHu OT AbpKaBaTa (IbpKaBHA IIOPBHYKA), CE SIBSIBAT HA TIHCMEH
U3IUT IO, (bopMaTa Ha TCCT IO IMOCOYECHHUA IMO-I01y Tematnuen BBIIPOCHUK.
Orenka cpeneH 3.00 Ha TCMEHUS M3MUT € MUHUMAITHATa, HE0OX0IMMa 3a y4Jac-
THe B KilacupaneTo. DopMupaHeTo Ha ChCTe3aTelIeH 0al U KIIACHPaHEeTO CTaBaT
cniopen [IpaBunnauka 3a npueMmane Ha ctyaeHtd B CY ,,CB. Knmument Oxpun-
ckH“ 3a 00pa3oBaTENHO-KBATU(PUKAIMOHHATA CTETICH ,,MarUCTHP .

AKO CTYyIEHTHT MPHU MPEIUITHOTO CH 00yUEHHUE € TIOJOKUI U3MUTH TI0 HSI-
KOHM OT W3y4YaBaHWUTE NUCHUIUIMHU B PaBEH WM B TO-TOJSIM 00EM, OLICHKHUTE
Morat Ja OBJaT 3a4eTeHH IO NpEIeHKa Ha PHKOBOJUTEIS Ha MaruCThbpPCKaTa
nporpama, clie/l CbrilaCyBaHe ¢ MPEernoaBaTesisi 0 ChOTBETHATA TUCIIMILIMHA.

IIpe3 mbpBHUTE ABa CEMECThPa Ha MAarMcTpaTypara ca 3aJI0KCHH 3aIbJi-
JKUTEITHA KYpPCOBE, CHABPIKAIIN HEOOXOJUMUTE 32 BCEKH acTPOHOM Oa3uCHH
3HaHUA 110 MaTCMaTHKa, cbmm(a, METCOPOJIOTUA U ONITHKA, a ChIIIO U OCHOBU-
T€ HA TEOPETUYHATA M MPAKTHUYECKATa aCTPOHOMHUsL. [Ipe3 BTOPHs CeMECThp ca
NOpeJIBUICHH KYPCHT ,,KOMyHHKAIUs HA aCTPOHOMHATA™ M HM3LSIIO MPAaKTHIE-
CKHAT ,,AcTpoHOMHYECKH HabmoaeHus . [Ipe3 Bropara roguHa Ha 00y4YEeHUETO
B HaOOp OT M300PHHU KypCOBE CE Pa3rIeXkAaT HCTOPUIECKOTO Pa3BUTHE Ha ac-
TPOHOMUSTA, ChBPEMEHHHUTE HU TPEAICTaBU 3a OJNM3KaTa U JanedHaTa BceneHa
U MPAKTHYECKH ACTICKTH Ha HAOJIOJaTeIHATa aCTPOHOMHUS M HA MOMYJIIPHOTO
MPEACTABAHC HAa aKTyaJTHH aCTPOHOMUYECKU TEMU U OTKPUTHUA NIPEI PAa3HOPOI-
Ha ayJIUTOPHSL.

Maructppcekara mporpama 3aBbpIliBa ChC 3alliTa Ha TUIIOMHA padoTa Win
IbpyKaBeH M3MHUT. YacT OT omeHKaTa ce hopMupa crope yMeHHETO 3a IIpecTa-



BJAHC Ha TEMaTa IpeJ pasHOPOJHA ay AMTOPUA.

M Marucrbpcka mporpama:  [eodpusuxa

Cpok Ha obyuenue: 2 ceMecTrpa

@Dopma Ha obyueHue: PeIOBHA/3a0YHA
Pwvrosooumen: non. n-p Penera PaiikoBa
men.: 02/8161 389

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

Marucrbpcekara nporpama ['eodusuka e ¢ NpoJbIKUTEIHOCT 2 CeMecTbpa,
pedosHa u 3adouna GopMa Ha O0yUeHHUE, CyOCHAUPAHO OOYYCHHE U IIaTeHA
(dbopma kato 3amouBa mpe3 3umHus ceMecTrp. [Iporpamara e ¢be CreluamIn3m-
pail xapakTep U JaBa 3abJI00YECHU 3HAHUA U IPAKTHUECKH YMEHHs, KOUTO 00-
XBallaT OCHOBHUTE HAITPAaBJICHUA Ha CbBpEMCEHHATa FeO(bI/I3I/IKa.

Yenosus 3a kanouoamcemsane: Tlo MII I'eopusuka morat na ce oOydasar
JIUIa, KOUTO UMAT 00pa30BaTeIHO-KBAIU(UKAI[HOHHATA CTCICH ,,0aKalaBbp‘
WM ,,MarucTep o ¢pusrka, prusnka u MareMaTrka, Gu3nka 1 tHYOpPMaTHKa, XH-
Must ¥ pu3nKa, GU3UKA ¥ OUOJIOTHSI, IPUI0KHA Te0(DU3UKA U APYTHU MOIXOISIIH
T€OMHKEHEPHHU CIIEIIHAITHOCTH.

[Ipuemar ce kaHaUAATH 3a CcyOCUOUpPaHO obOyYeHue u 6 niamena opma.
Kanpuparcreanmre 3a MecTa, CyOCUAUPaHH OT JIbpiKaBara, MoJiaraT IpHeMeH
mmut no ¢uszmka. Kangumarcreamure 3a miateHa gopma Ha oOydeHue ce
Kjacupar 0e3 M3IHT, 10 CPEeJHHUS YCIeX OT AWIIoMAara 3a BHclIe 00pa3oBaHKe
(ycnexbT TpsiOBa na OblIe HE O-HUCHK OT Jo6bp).

OOy4YeHHETO € C OCHOBHA MPOIBDKUTEIHOCT OT J[Ba ceMecThpa. [Ipeasrk-
Jla C€ YCBOSIBAHETO Ha 3 3aJBIDKUTENHU JUCIHUILUIMHU, KOUTO HOCSIT 00mo 16
kpenuta u 480 vaca yuebHa 3aerocT. J{umiomHara pabora Hocu 15 kpenura ¢
eKBHBAJIEHTEH XopapuyM oT 450 yaca yueOHa 3a€TOCT Ipe3 BTOPHUS CEMECTBP.
N3bupaemute TUCIUIUIMHA ca 000 19, OT KOUTO CTYACHTHT TpsiOBa na nzbe-
pe IMCIUIUIMHYU, KOUTO JaBaT cyMmapHo moHe 29 kpemuta. 10 oT n3bupaemmure
JMCUMIUIMHY ca OT OakaslaBbpckara nporpama Actpodusnka, METeOpoIoTHs 1
reo¢u3nKa, KaTo Te He MoraT Jia ObaT H30MpaHu MOBTOPHO OT CTYIEHTH, KOH-
TO BeYe ca I'M CiIyllalii B OakajaBbpckara cTeneH Ha o0ydenue. Ha crynenrure,
KOWTO HE ca CIIyIIaly n30upaeMuTe KypcoBe 1o reou3nka ot OakajgaBbpcKaTa
cTeneH no (U3MKa, Te31 KypcoBe ce MPENopbhyBaT NPHOPUTETHO KaTo U30MpaeMu
B MaruCTbpcCKara CTCIICH. BaJI’BH)KI/ITeHHI/ITe H I/I360pHI/IT€ JUCIIUIIIINHHA O6XBaHIaT
BCHUYKH JSITOBE HA (DyHIaMEHTANHATA U PUIoKHATA reodusuka. [Ipeamarar ce
1 KypcOBe 10 CPOJHHU JIMCLMIUIMHYU KaTo (u3nyecka okeaHorpadus u pusnka Ha
OKOJIO3€MHOTO TIPOCTPAHCTBO.

MII l'eodmsuka gaBa B3MOKHOCT Ha 3aBBPIIUAIATE MarucTpu a paboTiAT



KaTO Hay4YHHU PadOTHUIM B YHUBEPCUTETH, HAYYHOU3CIIEIOBATEICKH HHCTUTYTH
n GupMH, W3NBJIHSABAIIM HAyYHM 3aa4d — HampuMep B oOjacTTa Ha
CEen3MOJIOTHATa, 3€MHHUS MarHEeTU3bM, OTOpaHara 1 1p. Yact OT HOATOTOBKATa €
HacoueHa KbM NPOOJIEMHTE, CBBP3aHU C THPCEHETO, MPOYYBAHETO U JOOMBa Ha
MIOJIE3HN HM3KOINAEMH, KakTO M KBbM MH)KEHEPHM W MPOYYBATECIHH DPabOTH,
W3IBIHABAHU OT Pa3IMdHU (PUPMH W MHCTUTYTH. BCHYKM 3aBBPIIMIM MMaT
HeoOXoaMMara OCHOBA Ja ce HacoyaT M KbM MpErojaBaTelicka JIeHHOCT BHB
BHUCIIH YYWINIIA. 3aBbPIIMINTE MATUCTPH MOTaT Aa PabOTAT M KaTO €KCIEepPTH
B Jbp)KaBHAaTa W OOIIMHCKA aAMHHHCTPANMS, 3aCTPAXOBATEIHH KOMIIAHWU U
ap. Crenuanuctu reou3uLU ce ThPCIAT U B 4yKOMHA, KBJETO BEYEe MMar
peanu3anys 3HaYUTeNIeH Opoil Halllk BH3IMUTaHUIIH.

M Marucrbpeka nporpama:  I'eopusuxa

Cpok Ha 00yuenue: 4 ceMecThpa

@opma na obyuenue: peIoBHA / 3a09HA
Pvkrosooumen: non. a-p Penera PaiikoBa
men.: 02/8161 389

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

Maructbpckara nporpama ['eodusnka e ¢ mpoabIHKUTETHOCT 4 cemecmbpa,
pedosna u 3a004na Gpopma Ha oOydeHune, TUIaTeH MpUeM Ha 00ydeHue KaTo 3a-
MOYBa Npe3 3uMmuusi ceMecThp. IIporpamara e ¢hbC CreluaIn3upalll Xxapakrep u
JIaBa 3a1bJI00UCHH 3HAHUS U TIPAKTHYECKU YMEHUSI, KOUTO 00XBAI[AT OCHOBHHTE
HarpaBJIeHUs! Ha ChBpeMEHHATa reou3uKa.

Yenosus 3a kanouoamcemsane: 11o MII I'eodpusuxa morar na ce o0ydasar
JUIa, KOUTO UMaT 00pa30BaTeTHO-KBaTM(UKAIIMOHHATA CTEIEH ,,0aKalaBbp
WITH ,,MarUCTHP" 110 MPUPOHH, MATEMATHYECKH WITH HHXKEHEPHHU CIEIHATHOCTH,
KaKTO M APYTH MOAXOSIIN CIIEIHATHOCTH.

INpuemar ce kaHnauIaTH 3a o0yueHue B niamena ¢opma. Kannunarcrpaiure
ce Kracupar 0e3 U3IHUT, 110 CPEHUS yCIeX OT AMIUIOMATa 3a BHCIIe 00pa3oBaHue
(ycnexwT TpsiOBa na Obae He MO-HUCHK OT Jo6vp). [Iporpamara 3anousa npe3
3UMHHS CEMECTBP.

OOy4eHHeTo € C OCHOBHA MPOJIBDKUTEIHOCT OT YeTHPH ceMecThbpa. I1pe3
IIBPBUTE J[BA CEMECThpa CTYACHTHUTE U3ydaBaT 0a30BH (PU3MUECKH U MaTeMaTH-
YeCKH JTUCHUILIMHU B paMKUTE Ha 11 3a1bIDKUTETHE Kypca, KOUTO HOCAT 00110
60 kpenuta u 1800 yaca yuebHa 3aeroct. CrenBamuTe 1Ba cemecTbpa (3-Tu U
4-TH) ca MOCBETEHM Ha CIENHUaIM3HUpanio oOyueHue rmo reodusnka. IIpes Tsx
ce yCBOSIBAT OIIE 3 33JABJDKUTEIHN JAUCIUIUIMHH, KOUTO HOCAT 00mo 16 kpe-
nmuta u 480 yaca yueOHa 3aetoct. /lurumomuara pabora HOCH 15 kpemuTa ¢ ek-
BUBAJICHTEH XopapuyM oT 450 yaca yueOHa 3ae€TOCT Ipe3 YETBBPTU CEMECTBP.
N3bupaemute AUCIUILTHHE ca 0010 19, 0T KOUTO CTYACHTHT TpiOBa aa u3de-



pe IUCLUILUTAHY, KOUTO JaBaT CyMapHo moHe 29 kpeaura. 10 oT u3dbupaeMure
JMCUMILUIMHE ca OT OakalaBbpckara nporpama Actpodusnka, METEOpOIOTHS 1
reo¢pusnka. 3aIBIDKATEITHATE U H300pHUTE AUCITUILTIHA 00XBANIAT BCHUKH JIsI-
JIOBE Ha (pyHIaMEHTAIHATA U MPIIOkKHAaTa reodusuka. [Ipemiarar ce u Kypcose
0 CPOJHHU TUCHHIUIMHHU KaTo (u3ndecka okeaHorpadus u GU3NKa Ha OKOJO-
3eMHOTO MPOCTPAHCTBO.

MII I'eousuka naBa Bb3MOKHOCT Ha 3aBBPIIMINTE MAruCTPH Ja paboTAT
KaTO HAy4YHHU PaOOTHHUIIM B YHUBEPCUTETH, HAyYHOU3CIICIOBATEICKH HHCTUTYTH
1 GpUpMH, U3MBIHSABAIIY HAYYHHU 33]]a4d — HAIIPHUMeEp B 00JaCTTa Ha CEU3MOIIO-
THUATa, 3eMHUSI MAaTHETH3bM, OTOpaHaTta u ip. YacT OT MOAroToBKaTa ¢ Haco4eHa
KBbM TPOOJIEMHUTE, CBBP3aHU C ThPCEHETO, MPOYYBAHETO U A00KBA HA TOJIE3HU
H3KOMAEMH, KAKTO M KbM WHXXCHEPHHU W MPOYYBATEIHH PaOOTH, U3IIBIHIBAHU OT
pa3IuuHU PUPMH U HHCTUTYTH. BCHUKH 3aBBPIININ UMAT HEOOX0AMMAaTa OCHOBA
Jla ce Haco4aT U KbM IperoAaBaTescka ISHHOCT BbB BUCIIH YUIMIIHIIA. 3aBbPIIH-
JINTE MArMCTPH MOTaT Jia pabOoTAT U KaTo eKCIEePTH B IbPiKaBHATA U OOLIMHCKA
aI[MI/IHI/ICTpaIlI/Iﬂ, 3aCTanOBaTeHHI/I KOMIIAaHUU U }Ip. CHeHHaHI/ICTI/I FEO(I)I/ISI/IHI/I
ce TBPCAT U B Uy)KOUHA, KbIETO BeUe UMAT peaii3alys 3HauuTeIeH Opoil Halu
BB3IUTAHMLIN.

M Marucrbpcka nporpama: — MeTeoposorus

Cpok Ha obyyenue: 3 cemecTbpa

Dopma Ha 0byuenuemo: penoBHA/3a]0YHA
Pwvrosooumen: non. n-p Hukomnait Paues
men.: 02/8161 289

e-mail: nick@phys.uni-sofia.bg
http://mg.phys.uni-sofia.bg/magmet.html

Maructbepckara nporpamMa o MeTeopoJorus B crenuarHocT AcTpodusuka,
METEOpOoJIOTH W Teodu3uKka ChC CpPOK Ha oOydeHHWe 3 cemecmvpa  UMa
crieruan3upan xapakrep. Ts naBa 3aabp1009eHA 3HAHUS M MPAKTUIECKH YMEHHUS,
KOUTO 06x3amaT OCHOBHUTEC HaAIIpaBJICHUA Ha CbBPEMCEHHATA METCOPOJIOTUA U
¢u3ukara Ha arMocdepara u okeana. [Iporpamara e npepHasHadeHa 3a 00y4eHHE
Ha JIMIA [PUTEKABAIIKA 00pa30BaTEIHO-KBATH(UKAIMOHHA CTEMEH ,,0aKamaBbp™
WIA ,,MaruCTBP™ IO CIEIHAJHOCTH OT OO0JacTHTe Ha BHcmie oOpa3oBaHue 4.
[puponan Hayku, mMareMaTnka W wWH(poOpMaTHKa, 5. TeXHHUECKH HAyKH, WIH IO
CICIHATHOCTH OT Ipodecrnonanno HamparieHue 1.3 [lemarormka Ha 00ydYeHHETO
I0: MIPUPOJHU HAYKH, MATEMAaTHKa U HH(POPMATHKA.

OOy4eHHeTo € ¢ TMPOIBIDKUTEIHOCT mpu cemecmvpd. B mbpBHS ¥ BTOPHUS
ceMecTpH Ce TpEeABIKAAT MHUHUMYM 645 dYaca ayauTOpHa  3acTOCT.


mailto:nick@phys.uni-sofia.bg

3abDKATEITHATE TUCITUIUIMHU 32 JBaTa ceMecThbpa ca 6 ¢ olmr xopapuym 375
gaca. M30mpaeMuTe AUCIUILTMHE ca MUHUMYM 6 ¢ o0m xopapuym 270 gaca. Ha
CTYICHTUTE, KOUTO HE Ca M3y4aBaJH METCOPOJOTUYHH IMCUUIUINHY, aHAIIOTHYHU
Ha Te3n OT OakajmaBppcKaTa CTENEH Ha CHeIHaTHoOCTTa AcTpodu3HKa,
METEeOpoNIoTHSI M Treo(r3nKa, Te3W MUCHHIUIMHU CE TPEIOPBHYBAT HMPUOPUTETHO
KaTo n30MpaeMu B MaruCThpCKaTa CTeNeH. B TpeTus cemecTsp ce npeaBmkaat 165
yaca ayAMTOpHAa 3aeTOCT 3a JBE 3aIbDKUTENHH JUCHUILIMHU. OOydeHHeTo
3aBBpILIBA ChC 3allUTa Ha AMIUIOMHA padoTa. [Ipu 3amounaTta Gopma Ha oOyueHHe
ayJUTOpHATAa 3aeTOCT € HaMmaieHa ¢ 10 50% crpsiMo Ta3u Ha PeJJOBHOTO OOyUeHHE.

[Mpuemat ce kanampath 3a oOydeHHe B cyOcuaupaHa OT Ibp)KaBaTta U B
wiateHa Gopma.

Venosus 3a kanouoamemeane u npuemmu usnRUMU:

1) IIpuemMbT Ha CTYJCHTH CE M3BHPINBA CIIC/ YCIICIIHO MOJIaTaHe Ha KOHKYPCEeH
W3IIUT;

2) be3 momarane Ha KOHKYpPCEH M3MUT (IIPHUEM IO JOKYMEHTH), B IDIaTeHATa
¢dopma Ha IIporpamata Morar pga KaHAWOATCTBAT JIMIA, KOUTO WMAaT
00pa3oBaTeTHO-KBATN(PUKANMOHHA CTENEeH ,,0aKalaBbp* WIH ,,MarucTep™ MO
CIENHATHOCTH OT TpodecroHanHo HampasicHue 4.1 du3ndeckn HayKW WIH 1O
cneuuanHocTu ot npodecuonanno Hanpasnenue 1.3 [lemaroruka Ha o0y4eHHETO
no: duzuka n matemaTuka, Pusrka U ”HGopMaTUKa UM XUMUS U PU3KKA;

3) Jlumata npuTexaBamM WM oOy4yaBamm ce B o0Opa3oBaTeNHo-
KBaJTU(HUKAIIMOHHA CTEIEH ,,MarucThp, CyOCHOupaHa OT Ibp)KaBaTa, MOrar jaa
KaH/IM/IaTCTBAT caMo B IiateHa (popma Ha o0yueHue;

4) KanmmparcTBamuTe 3a IDiaTeHa (opmMa Ha oOydeHHWe TpsSOBa Ja HWMaT
CpelleH ycleX OT AWIUIOMA 3a 3aBBPIICHO BHUCIIE O00pa3oBaHHE HE MO-HUCHK OT
L, TI00BP™..

Maructrepcekara nporpamMa 3armo4Ba 0T 3UMHHS CEMECTBP.

M Marucrbpcka nporpama: MereopoJiorust

Cpox na obyuenue: 5 cemectbpa
Dopma na obyuenue: pejoBHa/3a1049HA
Pwvrosooumen: nou. n-p Hukonaii Paues
men.: 02/8161 289

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

Venosusi 3a kanoudamcmeane: Maructbpekara mnporpama Mereoposiorust B
CHENHATHOCT ,,ACTpO(H3HKa, METEOPOJIOTHA U Teo(hU3NKa™ ChC CPOK Ha 0OyUeHHe
5 cemecmvpa € TpenHa3HaueHa 3a JIMIOA [PUTE)KaBald 00pa3oBaTEeITHO-
KBAIM(DHUKAIIMOHHA CTETEH ,,0aKanaBbp™ WIH ,,MaruCThP* MO CIEIHATHOCTA OT
obmactute Ha BHcIie oOpasoBanune 4. IlpupomHn Hayku, MareMaTuka U



nHdopmaruka, 5. TeXxHMYECKH HAyKH, MO CHELUUATHOCTH OT MHPOPECHOHATHO
nanpasnenue 1.3 [legaroruka Ha 00y4e€HHETO MO: IPUPOHU HAYKH, MATEMATHKA U
nHpopMaTHKa WIM [0 JAPYrd MOAXOAANIA CHELUUATHOCTH, OIPENSICHH OT
[MporpamMHusi ChbBET HAa MAaruCThPCKaTa mporpama (Hampumep: OT MpopeCHOHATHH
HanpasieHus 6.1. PacrenneBsactso, 6.5. ['opcko cromancTso; 7.1. Menunmna; 9.2.
Boenno neno).

[TbpBUAT M BTOPHAT CEMECTPH ca MPEABHIACHU 3a JTUCLUILIMHU OT 0a3UCHOTO
oOy4enue 1o Gpu3nka U MaTeMaTHKa, KOUTO ca 3aAbIDKUTENTHH. OOMIUAT XOpapuyM
3a 1BaTa ceMecTbpa € 825 yaca. OOy4eHNETo B TPETH, YETBBPTH U MIETH CEMECTPH €
WJICHTUYHO ¢ 00ydeHueTo B 3 cemecTpranHaTa nporpama. [Ipu 3amounara gopma
Ha oOydeHHe ayauTopHAaTa 3aeTocT € HamaieHa ¢ a0 50% chopsMo Ta3u Ha
PEIOBHOTO O0yUYCHHE.

IMpuemart ce kaHaUAATH B IUTaTeHA opMa Ha oOydeHue (IpHeM 1o JOKYMEHTH
- 0e3 moJiaraHe Ha KOHKypceH u3muT). HeoOX0MuMo YCIIOBHE € CPEIHHAT YCIeX OT
JIUIIIOMA 32 BHCIIIE 00pa3oBaHue Ja HE € MO-HUCHK OT ,,100Bp*.

MarucTbpekara nporpama 3arno4Ba OT 3UMHHSI CEMECTBP.

Crienr 3aBBPIIBAHETO CH MAarucTputre ¢ KBanupukauus mo Mereoponorus
Morar jia paboTAT B U3CIEI0BATEICKUTE U ONIEPATUBHUTE OT/Aenr Ha Hanmonanuus
HWHCTUTYT II0 METCOPOJIOTUA U XUAPOJIOTvsd, B HaHI/IOHaJ'IHI/IH HWHCTUTYT IIO
reopusuka, reomesuss U reorpadus Ha BAH, kxaro mereopono3n B 3BeHara,
o0cnmy>kBallli TpakIaHCKaTa W BOGHHATa aBHWAllMM, B cHcTeMara 3a Oopba c
rpajylikuTe, B cUcTeMara Ha MUHHCTEPCTBOTO Ha OKOJIHATA Cpella U BOIUTE, B
06IJ_[eCTBeHI/ITe ME€aun W B Jpyru oOpraHusanuvu, KbJIAETO Ca HCO6XO}II/IMI/I
CHELHUATNCTH ¢ KBaJH(UKAIMA [0 METEeOpONOorus. BCHYKM 3aBBPINUIN HMAT
HEoOXoMMaTa OCHOBA JIa Ce HACOYAT KbM IPEIO/IaBaTeNICKa ISHHOCT BbB BUCIIUTE
yuniina. Bp3moxkHa e u ycrnenina npo)ecnoHalHa peain3alus B 4yKOHHa.

M Marucrbpcka nporpama: ®u3mka Ha 3eMsiTa, aTmocgepara
H OKeaHa

Cpox na obyuenue: 4 cemecTbpa

Dopma na obyuenuemo: pejoBHa/3a109Ha
Pvrogooumen: non. n-p I'eprana I'eposa
men.: 02/8161 291

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

Maructepckara nporpama ®dusmka Ha 3eMsaTa, aTMocdepaTa W OKeaHa
NpEeABIK/A OBJIASIBAHETO HA MO3HAHMS 110 METEOPOJIOTHs, Te0(hU3UKa U OKe-
aHorpadus, KakKTo U 32 IPUPOJHUTE OCNCTBUSA, MPEAU3BUKAHN OT Te0(hU3NIHI
1 METEOPOJIOTHYHH SBJICHUS Upe3 N3ydaBaHEe Ha OCHOBHU KypCOBE IO (H3HKa,



MaTeMaTHKa, MeTeopoJIorus, reou3nka 1 okeaHorpadus. Marucrbpckara npo-
rpaMa e MOAXOSIIIA U 32 HECTICIINAINCTH, KOUTO UCKAT Ja IT0JTy4aT O3HAHHS 32
3eMsTa, atMocdepara U oKeaHa.

[TpuponHuTe OEACTBHA OT METEOPOIOTUYEH M IreopU3UUCH XapaKkTep Ch-
ITBTCTBAT HAIIETO CKEIAHEBHE W NPUIMHABAT 3HAYMTEIHU COILMATHU U HKOHO-
Muueckd 3aryou. IIporrosara n nmpeBeHIUSITa UM M3HCKBAT KBAIM(HIUPAHU
KaJpH C MHTEPANCIMIUINHAPHA ITOJITOTOBKA, KAKTO W YMEHHS 32 €(EKTHBHO

MIpeACTaBsIHE Ha HHPOpMaNKATA MIPE Pa3INdHu ayJUTOPHH, KaKBATO CTYIACHTH-
T€ III¢ TIOJTyYaT B HACTOSINATA MATHCThPCKA IPOrpama.

Yenosus 3a kanouoamcemeane: Kannnoatute TpsaOBa a MMaT CTENeH Oa-
KaJlaBbp WJIM MarucThbp, BCUUKHU CIELMAIIHOCTU. Maructbpckara nporpama e
niamena, ¢ NPOABIKUTEITHOCT 4 cemecmvpa. He ce mojara npueMeH H3IUT.
[IpuemaT ce KaHAWAATH, 3aBBPIIIIN OaKaJaBbpPCKa WM MaruCTBPCKa CTETICH
(OT BCHYKH CHELMATHOCTH) CBhC CPEICH YCIeX He MO-HUCHK OT ,,J00Bp*, KaTo
KJIACHPAHETO MM CTaBa IMo JOKyMeHTH. OOYUYCHUETO € PeIOBHO/3a[09HO C Hava-
JIO TIP3 3UMHUSL CEMECTBP.

IIpe3 mbpBUTE Ba CEMECThpa HA MAaruCTPaTypara ca 3ajJ0XKCHU 33 IbJIKH-
TEJHUA KYPCOBE, ChIbPIKAIIN HEOOXOMUMHTE Oa3UCHU 3HAHUS 110 MaTeMaTHKa,
¢u3nKa, MEeTeopooTHs, reohu3nKa M MPIIOKEHUETO UM B M3yYaBaHETO Ha
npupoHute 6encteus. [Ipe3 BTropus ceMecTbp ca MpeaBHIeHH Kypc ,,KoMyHu-
Kalus Ha HayKaTa“ M IMPaKTHKH 110 METEOPOJIOTHS U Teo(hu3nKa.

[Ipe3 BropaTa rogrHa Ha OOYYCHHUETO B HA0OP OT M30OPHHU KypCOBE Ce pa3-
rIekaaT (GU3MKa Ha KIKMaTa, METOAMTE 3a MPOTHO3a M MPEICTaBsIHE Ha Bpe-
METO, €KOJIOTHYHH MPOOJIEMH W MPEHOC Ha 3aMBPCHTENH, OKeaHorpadus, u3-
cleBaHe Ha 3eMETPECEHUATa, MATHUTHOTO TOJIe Ha 3eMsATa U T€OTCPMAITHUTE
pecypeu ap. CrieriuaaHo BHUMaHHE € 00bPHATO U HA METOJUTE 3a Bb3ICHCTBHE
BBPXY OKOJIHATA Cpejla — TCOMHKEHEPCTRO.

Karo pesynrar oT yCnenrHoTo IUILUIOMHUPAaHE Ha CTyIEHTHTE CE OYaKBa Te
Jla ca OBJIAJICIIM KAKTO OOIIHM 3HAHMS B 00J7acTTa Ha (pM3UKATa, MaTeMaTHKATa,
METEOPOJIOTHATA, TeohH3uKaTa U OKeaHorpadusTa, Taka U YMEHHS 328 TAXHO-
TO €(EKTHBHO Pa3NPOCTPAHCHUE U MPEICTaBSHE IMpPEe] Pa3IUYHU ayTUTOPUU.
OcgeH 3HaHMA 10 (U3MKa HA 3eMsTa, aTMOcdepaTa M OKEeaHa, 3aBBPIIMINTE
CTYACHTH C€ OYaKBa Aa UMAT IMO3HAHUA 3a MPUPOJHUTE 6e)ICTBI/I${, CBBpP3aHU C
reo()U3NYHA U METCOPOJIOTHYHH TPOIIECH, 1a MOTAT Jla aHAIU3UPAT TCXHUTE
TIOCIISIIUITH U Jia pa30upar CrocoOuTe 3a TAXHATA MIPEBEHITHS.

Maructppckara nmporpaMa 3aBbpIBa ChC 3allUTa Ha TUIUIOMHA paboTa 1o
aKkTyaJleH Impo0sieM B 00JIacTTa Ha METEOpOJIOTHsATA, Teo(U3NKaTa, OKEaHOTpa-
¢usTa wu npupogHUTe OeacTBHs. YacT OT olleHkaTta ce popmupa criopen yme-
HHUETO 32 MMPEJICTABSIHE Ha TeMaTa IpeJ Pa3HOPOIHA ayAUTOPHSL.



CIHEONUAJHOCT UH)KEHEPHA ®U3UKA

M Marucrbpcka nporpama:  KBaHTOBa eJIEKTPOHHKA H
Jla3epHa TeXHHKA

Cpok Ha obyuenue: 3 ceMecTbpa

Dopma Ha obyuenue: peqoBHA

Pvkoeooumen: r1. ac. n1-p Huxonait JlumMutpos
men.: 02/8161 887

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

MarwucTtbpcekara nporpama KBaHTOBa €1€KTPOHUKA U JIa3epHa TEXHUKA OCH-
rypsiBa 33/1bJI00UaBaHE Ha MMO3HAHUSTA M YMEHHUTA B 00J1aCTTa HA KBAaHTOBAaTa
€JIEKTPOHUKA, J1a3epHara (pu3rKa 1 ONTHKAaTA.

Venosus 3a kanoudamcmeane: Tlporpamara € npeqHasHaueHa 3a IIHMPOK
KPBI' CHEHUATHCTH — OaKanaBpH Mo (GU3MKA U MATUCTPH, 3aBBPIIMIA CPOTHU
HAYYHH HATPABJICHUS BB BHCIIH TEXHUYECCKH yumiuiia. [Iporpamara mpearo-
Jlara npuaoOUTH 3HaHUs B 00J1acTTa Ha KBAHTOBATA SJICKTPOHHUKA U ONTHKATA C
obemMa Ha ChOTBETHUTE 0AaKaTaBbPCKH MpOrpamu BbB Dusnueckus (Gaxyirer.
[IpueMbT Ha KaHAMJATHTE 3a MECTa, cyOcudupanu om Owbpoicasama, cTaBa
4ype3 yTBbpAcHUS BbB Dusuueckus (pakynTeT KOHKYpCEH WU3NUT. 3a niame-
HO 00Oyyenue IPUEMBbT ¢ 03 KOHKYPCEH M3IHT: KIACUPAHETO Ha KaHHATHTE
CTaBa 0 CPEJIHUsSI YCIeX OT JUIJIOMATa 3a BHCIIe 00pa3oBaHue, KOUTO TpsOBa
na 6b/1e He O-HUCHK OT J1o0BD.

OOy4YeHHEeTO € ¢ NPOIBIDKUTENHOCT MpU ceMecmbpd, BCEKH 10 15 cenmu-
. B mepBus cemecthp ce npeaBmxkaar 330 vaca 3aabKUTENIHA ayAUTOPHA
3aeTOCT — 5 M3MUTA U e/IHa TeKyIla OlleHKa, Kouto HocsT 30 kpeaura. [Ipe3 To3u
CEMEeCTBp CTYJCHTHT TPsIOBa J1a n30epe TeMa M PbKOBOAMTEN HA IMINIOMHATA CH
pabora.

W3ydaBaHuTe NUCHMILIMHU MPE3 BTOPUS CEMECTHP ca U3ILUIO U30HpacMH,
KOETO I03BOJISIBA MOOMIIHOCT Ha MarkuCTbpPCKOTO OOyueHHe. AKO CTYAEHTUTE
n30epar Ja CiyliaT npe/yioKeHUTe KypcoBe, Te3U KypcoBe aBTOMAaTHUYHO CTa-
BaT 3aJIbJDKUTEIHU B ocUTypsiBat HeoOxoaumute 30 kpequra. CTy ICHTUTE UMAT
BB3MOKHOCT J1a CH Ha0aBAT HeoOxoqumuTe 30 KpeauTa 1 KaTo IpoBeaat o0yde-
HHUE B CPOJIHH yHHUBEpCUTETH. [I0JTydeHHTE KPEAUTH TPsiOBa 1a ca MPUIO00UTH
OT TOJIOKEHU U3MUTH B 00J1aCTTa HA KBAHTOBATA CIICKTPOHHKA U JIa3epHATA TEX-
HUKa. PasperieHne 3a CllylliaHeTo Ha KypCcOBe B IPYT YHUBEPCHUTET Ce ToJyda-
Ba oT Kareapenwust chBeT Ha kaTeapa KBaHTOBa €JIEKTPOHUKA MIPH ClIa3BaHE HA
MpaBUJIaTa Ha CHIICCTBYBAIIUTE MPOTrpaMu 3a 0OMeH Ha cryneHTH. [Ipe3 To3u



CEMECTBD € JKEJATEIHO CTYACHTHT Jla HaBjie3e B TeMaTukaTa Ha u3dpaHara Jiu-
IUTOMHA paboTa.

B Tperus cemecTsp ce MpeABMAKAAT 3 3aBJDKUTENHU AUCHUILIUHY, OCHU-
rypsBami 15 xpenurta, U BpeMe 3a OWIDIOMHaTa padora, KOsToO JaBa omie 15
KpEInTa.

ITo mporpamara Morat aa ce 00y9aBaT JIMIa, KOUTO:

a) umMat 00pa3oBaTEIHO-KBATH(HUKAIMOHHA CTETIEH ,,0aKaIaBbp WIH ,,Ma-
THCTBP 110 (PpH3HKa;

0) nmaT 00pazoBaTeTHO-KBaTU(UKAI[IOHHA CTENEH ,,0aKanaBbp™ WIH ,,Ma-
TUCTBDP‘‘ B HanpaBieHusTa ,,[ [pupoann Hayku“, ,,MaremMaTuka‘ win B NOAXOAsI-
IT1 UH)KEHEPHU CIICI[MATTHOCTH;

B) MIMaT 00pa30BaTEIHO-KBATU(PHUKAIIMOHHA CTEIICH ,,0aKalaBbp‘* HIIH ,,Ma-
THCTBP" C YUUTEIICKA PABOCIIOCOOHOCT IO MPUPOAHU HAYKU U/ MaTeMaTHKa.

3aBBPIIMINTE MArUCTPU MOTAT J1a pabOTAT KaTo MPEoJaBaTeNd U HAYTHA
pabOTHHMIM BBB BUCIIUTE yUIJIUIA B CTPaHATa, HAyIHOU3CIICIOBATEICKUTE NH-
ctutyTd Ha BAH, MalmmHOCTpOEHETO U eJIeKTPOHUKATa, XUMUYECKaTa IPOMHUIII-
JICHOCT, 0TOpaHara, 3paBeona3BaHeTo, MUHUCTEPCTBOTO Ha BHTPEIIHNTE pabo-
TH, MUHHACTEPCTBOTO Ha OKOJIHATA CPEAa U BOANTE, BbIrapckust HHCTHTYT 1O Me-
TPOJIOTHS U B TIPOU3BOJCTBEHH, THPTOBCKU U KOHCYJITAHTCKH (PUPMU C penMeT
Ha ICHHOCT Jla3epHa TEXHNKA, ONTHKA ¥ ONTUYHH KOMYHHKAIIHH.

3aBbPIIINTE TAa3M MarucThpcKa IMporpama MMaT BB3MOXKHOCTTA J1a Tpo-
IBJKaT CBOETO 00pa3oBaHUe KaTo JOKTOpaHTH B Co(HICKUS YHHBEPCUTET U
JpYyTH aKpeIUTHPAaHN BUCIIN yueOHH 3aBE/ICHHUS Y HAC U B Uy>KOWHA, a CBILO U
B HAay4HO-M3CJIEJOBATEJICKUTE MHCTUTYTH Ha BAH.

Maructbepcekara mporpama 3armo4Ba OT 3UMHUA CEMECTBP.

M Marucrbpcka mporpama:  MHKPOEJIEKTPOHHKA M
HHGOPMANMOHHHM TEXHOJOTHH

Cpox na o6yuenue: 3 cemecTbpa

Dopma na obyuenue: peioBHA
Pwvrosooumen: nou. n-p ['muka Llymmymanosa
men.: 02/8161 824.; 02/8161 874

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

Ilen: Jla nane 3aap0OYEHN MMO3HAHUS Ha CTYACHTHTE B oOnactra Ha Qu-
3UYHUTE OCHOBU Ha ChbBpEMEHHATa €JeMEeHTHa 0a3a M TEXHOJOTHYHU MPOLECH
B MUKPOCIICKTPOHHUKATa ¥ WH()OPMAIIMOHHUTE TEXHOJIOTHH.



Venosus 3a kanouoamemeane: Ilporpamara e npeHazHaueHa 3a IIMPOK KPBI
CTEIUAINCTH — OaKalaBpy U MariucTpu B TPAAWUIMOHHU HAYYHW W WHKCHEPHU
cnermanaocTy: Pusnka, HxeHepHa Qr3nKa, ¥ C yIUTEICKA IPABOCIIOCOOHOCT
TI0 NIPUPOJHU HAYKH /WM MaTeMaTHKa OT yHHBepcuteTure B crpanata (Codwus,
[InoBaus, lllymen u ap.); 6akamaBpu U MarUCTPH B HaIpaBieHusATa [IpupoaHu
HayKy, MaTeMaTnKa 1 3aBbpIIIIA CPOJHN HAyYHH HAIpPaBIICHHS BbB BUCIIN TEX-
HUYECKU YUUIIUILA.

[IpueMbT Ha CTyIEHTH 32 MECTa, CYOCUOUPAHU OM ObPIHCABAMA, CTABA UPE3
yTBBbpAEHHS BbB Ou3ndeckus (pakyJTeT KOHKYPCEH U3IMUT. 3a niamero ooyue-
Hue TIPUEMBT € 0e3 KOHKYPCEH M3IUT: KJIAaCUPaHEeTO Ha KaHAWAATHTE CTaBa o
CpemHUs yCIeX OT AUIIOMAaTa 3a BUCIIE 00pa3oBaHKe, KOWTO TpsAOBa na Obe He
MO-HUCHK OT J[0OBD.

Cmpyxmypa na o6yuenuemo: OOy4eHUETO € B TPU CEMECTHPA, IIPe3 IbPBUTE
JIBa CTYACHTHTE MOCEIABAaT JICKIIH U YIPaKHEHUS, a IIpe3 TPeTHs n3padboTBaT
JMIUIOMHATa cu padboTa. O0y4yeHHeTo BKIIIOYBa 12 Kypca u MPeATUIIIOMEH CTax
¢ 001 xopapuym 750 vaca. 3a u3paboTBaHe Ha TUIJIOMHA paboTa ce MPeIBIKAAT
150 gaca. AynuropraTta 3aetocT ¢ 630 gaca, 0T KOUTO JJaDOpaTOpHH YIPaKHEHUS
195 yaca. CenMuuHaTa 3a€TOCT NPE3 MBPBUSI U BTOPUSL CEMECTBP € CHOTBETHO 26
u 22 vaca. V36opHuTe crienkypcose ca ¢ xopapuym 180 vaca. CTyJeHTH, KOUTO
MMart Hy’kKa OT JOIbJIHUTETHA ITOAT0TOBKA, MO MPELEHKa Ha MPETo1aBaTeInTe
MOTar Jia cIyllaT JOIBIHUTEIHN KypCcoBe 10 MHANBUyasleH 1miaH. O0yueHue-
TO 3aBBPIIBA CHC 3aIUTa HA JUMJIOMHA paboTa, MHIUBUAYATHO ONpeesieHa 3a
BCEKH CTYJEHT OT M30paHMs OT HEro He MO-KbCHO OT HadaJoTO HA BTOPHS Ce-
MECTBp Hay4deH PBKOBOAWTEN. Marucrbpckara nporpaMa MUKpOEIeKTPOHNKA 1
HnH()OPMAIMOHHN TEXHOJIOTHH, peloBHA (hopMa Ha o0ydeHHe (Ibp»KaBHa MOpBhUKa
1 00ydeHune cpelry 3alulalliaHe), 3all04YBa Mpe3 3UMHHUSA CEMECThP.

MarwucTpuTe 110 HH)XEHEepHa GpH3KKa, 3aBbPIININ Ta3u IPOTrpamMa, Morat Ja
paboTAT KaTo MPeToiaBaTelid U HayIH! pabOTHHIM BbB BUCIINTE YUHMIIMIIA HA
CTpaHaTa, Hay4HOM3CIIeIOBATEICKUTEe HHCTUTYTH Ha BAH, B THproBCKH U KOH-
CYNTaHTCKU (PUPMH, KOUTO IIe MOTAT Ja MOKPHSIT ENHUs CIIEKThP OT JIeHHOC-
TH, CBBP3aHU ¢ MHPOPMAIIMOHHUTE TEXHOJIOTHUH, BKIIOYUTEIHO U BB BCHYKH
MIPEINPUATHS, 3aHIMAaBaIIH Ce C U3CJICABAaHE, TPOSKTHUPAHE U IIPOU3BOACTBO HA
ME eneMeHTH M €IeKTPOHHA amapaTypa, MallHHOCTPOCHETO U ENEeKTPOHHUKA-
Ta, XHMHYECKaTa MPOMHIICHOCT. 3aBbPIIMINTE Ta3W MarucTbpcka Iporpama
“MaT BB3MOXKHOCTTA JIa MPOJBIDKAT CBOETO 00pa30BaHWE KAaTO JOKTOPAHTH B
Codwuiickust YHUBEPCUTET U APYTH aKpEeAUTHPAHU BUCIIN YIeOHHU 3aBEACHUS Y
Hac ¥ B 4y>KOMHa.

[Toseue uHGOpMAIUA 32 MarucThpcKaTa IMporpaMa MHUKpPOETEKTPOHNUKA H
nHGOPMAMOHHN TEXHOJIOTHH MOKETe a HAMEPHUTE Ha CTPaHHIIATa Ha KaTeapa
®usuka Ha KOHAEH3MpaHaTa MaTepus U MUKPOEIEKTPOHHMKA Ha azapec http://
fttme.phys.uni-sofia.bg/



M Marucrbpcka mporpama:  MHKPOEJIEKTPOHHKA H
HHGOPMANMOHHH TEXHOJIOTHH

Cpok Ha 0Oyuenue: 3 ceMecThpa

Dopma Ha obyueHue: 3aj09HA
Pwvrosooumen: non. n-p I'muxa [{ynnymanosa
men.: 02/8161 824.; 02/8161 874

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

Len: Jla nage 3ampin0odeHn NMO3HAHUS HA CTYACHTHTE B oOiacTTa Ha Qu-
3MYHUTE OCHOBM Ha ChBPEMEHHATa €JIeMEHTHa 0a3a M TEXHOJOTWYHUTE MpO-
[IECH B MUKPOEIIEKTPOHUKATA ¥ HHPOPMAIMOHHNTE TEXHOJIOTHH.

Yenosus 3a kanouoamemsane: Tlporpamara e mpeHa3HaueHa 3a IIHPOK KPBT'
CIETIHATHCTH — O0aKadaBpy U MaruCTpH B TPATUIIMOHHY HAYYHU M HHKCHEPHH
cneuuanHoctu: Ousnka, HkxeHepHa (HU3MKa U C YUUTEICKa IPaBOCIIOCOOHOCT
10 IPUPOTHA HAYKH W/HIIH MaTeMaThHKa OT yHUBepcuTeTuTe B cTpanara (Codusi,
[TnoBame, Lllymen u xap.); 6akamaBpu ¥ MariuCTPH B HampasJeHusATa [Ipupoxau
HayKu, MaTeMaTHKa U 3aBbPIIIN CPOTHA HAYYHH HATIPABJICHUS BbB BUCIIH TEX-
HUYCCKHU YUHITHINA.

[MpuemMbT Ha KaHAMAATH 32 MECTa, CYOCUOUPAHU OM ObPICABAMA, CTABA
4ype3 yTBBpIcHHUS BbB Dm3uueckus GpakyiaTeT KOHKYPCEH U3IUT. 3a nidmeHo
00OyueHue IPUEMBT € 0€3 KOHKYPCEH M3IIHT: KJIACUPaHEeTO HA KaHTUIATUTEe CTa-
Ba M0 CPEAHUsI YCIeX OT JWILIOMaTa 3a BUCIle 00pa3oBaHue, KOWTO TpsiOBa aa
ObJIc HE TO-HHUCHK OT T00BP.

Cmpyxkmypa na ooyuenuemo: OOy4eHHETO € B TPH CEMECTHPA, Pe3 MbPBUTE
JIBa CTYJICHTHTE TTOCEIIABAT JICKIIH U YIIPAXKHEHMUS, a TIPe3 TPeThs n3paboTBaT
JTUIUIOMHaTa ci padota. O0ydeHnueTo BKI0YBa 12 Kypca U PeATUIUIOMEH CTax
¢ 00m xopapmym 365 vaca. 3a u3paboTBaHe Ha TUIIOMHA paboTa ce IMPeIBIDKAAT
75 gaca. AymuropHara 3aetocT € 230 gaca, oT KouTo 86 4aca 1abopaTopHH yII-
paxuenus. 30npaeMuTe crienikypcoBe ca ¢ xopapuyM 92 gaca. CTyaeHTH, KOUTO
AMaT HYXJIa OT JOIBIHHUTEIIHA IIOATOTOBKA, IO MPELECHKA Ha TPEIOAaBaTeIINTE
MOTaT Jia CIyIIAT JOITBIHUTEIHU KypCOBE 0 MHIUBUAyalieH miaH. O0yueHme-
TO 3aBBPIIIBA ChC 3aIIMTA HA TUIJIOMHA pab0Ta, MHAWBHUIYAIHO ONpe/esieHa 3a
BCEKH CTYJICHT OT M30paHMsl OT HEro He MO-KbCHO OT HAYaJIOTO HA BTOPHS Ce-
MECThp Hay4eH PHKOBOAMTEN. Marucrppckara mporpama MUKpoeIeKTpOHHKa U
MHPOPMAIIOHHN TEXHOJIOTHH, 33/109Ha opMa Ha 00ydeHre (IbpkaBHa MOPHUKa
u oOydeHue cpenly 3arialiane), 3aroyBa npe3 3UMHHSI CEMECThD.

MarucTpuTe M0 MHXCHEpPHa (M3UKa, 3aBBPIIMIN Ta3W MPOrpama, Morar
Ja paboTAT KaTo MPEroJaBaTelld U HAydYHH PaOOTHUIU BBB BHCIIHTE YUIIIH-
Ia Ha CTpaHaTa, HAYYHOM3CIIEIAOBATEICKUTE HHCTUTYTH Ha BAH, B TBHpros-



CKH W KOHCYJITAHTCKH (DMPMH, KaTo IIl€ MOTaT Ja MOKPHSIT LEIHs CIIEKTHP OT
JNeHHOCTH, CBBP3aHN C MH()OPMAIIMOHHHUTE TEXHOJOTHH, BKJIIOUUTCIHO H BBB
BCHYKH NPENPHATHS, 3aHHMAaBallld C€ C HM3CJICIBAaHE, NMPOEKTHpaHEe U IIpo-
u3BoJcTBO HAa ME eneMeHTH M eNeKTpoHHA amaparypa, MallMHOCTPOEHETO U
SNIEKTPOHUKATA, XMMHYECKaTa MPOMHIUICHOCT. 3aBBPLIMINTE Ta3d Maruc-
ThpCKa IporpamMa MMaT BB3MOXKHOCTTA Ja HPOIBIDKAT CBOETO 0Opa3oBaHHUE
KaTo nokTtopaHTH B CoduiCKHs YHUBEPCUTET M JPYTH aKPEAUTHPAHU BHCIIN
y4eOHHU 3aBeICHNUS Y HAC U B Uy KOMHA.

[ToBeue nHpOpMAaNHKs 3a MarucTbpckaTa nporpaMa MUKpPOEJIEKTPOHHKA 1
MH(POPMAIMOHHH TEXHOJIOTHH MOXKETe J1a HAMEPHUTE Ha CTpaHUIIAaTa Ha KaTeapa
®usnka Ha KOHICH3UpaAHATAa MaTepHs U MHUKPOEICKTPOHMKA Ha ajapec http://
fttme.phys.uni-sofia.bg/

CIHEOUAJTHOCT AJPEHA TEXHUKA
N AAPEHA EHEPTETHKA

| MaFI/ICT'prKa nmporpama: Hz[peﬂa CHEPreTuKka M TEXHOJIOTUH

Pwvrosooumen: nou. n-p [Imamen ITetkor
men.: 02/8161 662
e-mail: pvpetkov(@phys.uni-sofia.bg

MarucTbpckuTe MporpaMu 1o SnpeHa eHepreTHka M TEXHOJOTMH HMaT
3a [eJI TIOATOTOBKAaTa Ha BUCOKOKBAJIM(HUIIMPaHN CHENHATNCTH B 00IacTTa Ha
¢du3MKaTa U EKCIUIOATALUATA Ha SAPEHUTE PEaKTOPH, SKOJIOTHSTA Ha SAPEHUS
TOPHBEH ITUKBI M MPHUIOKEHUETO Ha SIPEHO-(PU3NYHUTE METOAU B PA3TUUHU
obmacTn Ha Haykara, MeAWMIMHATa W NpakThkata. OdYakBa ce HH)KEHep-
(GU3MKBT, 3aBBPIIMI MarucTbpckara IporpaMa SapeHa eHepretuka |
TEXHOJIOTUH, Ja TNpHI00Me WHTEPJUCUUIUIMHAPHA 3HAHUS M YMEHHS B
pe3yJiTar Ha IMpoKa (yHAaMeHTalHa MOJr0TOBKA, Oa3upaHa Ha IpeJylaraHa B
Ta3d TporpamMa KOMOMHAIMS OT TEOPETHYHH M MPWIOKHU TUCIUIUIMHH.
JIOTBITHUTETHO M3UCKBAaHE KBM JKEJACIIUTe Ja W3ydaBaT Ta3H MarucThpcKa
Iporpama, € Te J1a IpUTEeKaBaT BUCOK MOTHBALIMOHEH MOTEHIIMAN 33 pa3BUTHE
U yCBBBpIIEHCTBaHE. Marucrbpckara nporpaMa € cbo0paszeHa ¢ M3UCKBaHUATA
3a o0y4yeHHWE Ha CIEHUAINCTH 3a HYXIUTEC Ha sIpeHaTa eHepreThka Ha P
bovarapus.

3aBbpIIMINTE MAarucTpU UMaT BB3MOXKHOCTH 3a pealu3alus B sAPEHU
LEHTPAJIN KaTO CHELUAIICTH I10:

— PeakTopHO-(U3MYHN TEXHOJIOTHY;

— HeytpoHHo-(pu314HN peakTOPHU MPECMSATAHMS;

— Pagmnanuonna 3amuTa U JO3UMETpHS,

3aBppIIMINTE CTYAGHTH MOrar Ja HaMmepsar paboTa KakTo B



CHeLUaIM3upaHd Hay4HO- M3CJIeI0BATEJICKH 3BEHA, TaKa M B YaCTHHS CEKTOP,
oOcCIyXBal AApeHaTa eHEPreTHKa.

Bw3MoXHOCT 3a peann3alys Ha CTYICHTH, 3aBBPUIMINA CIEIHAIHOCTTA
SnpeHa eHepreTHKa M TEXHOJOTHH IpeIyiara AbpKaBHATa aAMHHUCTPALUS Ha
P. Benrapus, kpaero Te 6uxa MOIJM Ja paboTAT B MHCTUTYLMUTE, CBHP3aHH C
METPOJIOTHSTa ¥ KOHTPOJIA HA HOHU3UPAIIUTE JIbUCHHUS, KAKTO M OIa3BaHETO Ha
okonHata cpepa. Cpmo Taka Te OMXa MOIIM IIBJIHOIGHHO Ja y4YacTBaT B
pa3paboTBaHETO W MpPUJIAraHETO HAa peryjaropHaTa paMKka B 00JacTra Ha
sIIpeHaTa eHepreTuka B ATEHIHATA 110 AIpeHo peryiupane (ASP)

3aBBpIIMINTE Ta3W MarucThbpcka IporpaMa HMarT BB3MOXKHOCTTA Jia
MIPOJBIDKAT CBOETO 00pa3oBaHME KAaTo NOKTOpaHTH B COPUICKHUS YHHUBEPCUTET
W IpyTH aKpeAUTHPAHU BUCIIN YUeOHH 3aBEACHUS y HAC U B 4y>KOWHA.

[NoBeue wHpoOpMammsa 3a MarucTbpckata mporpama SET moxe ma ce
HAMEpPH Ha CTpaHuWIaTa Ha caita Ha Omwuyeckn QakylaTeT Ha aapec
https://www.phys.uni-sofia.bg/.

B 3aBucuMocT OT BHJa Ha oOpa3oBaTesJHaTa OCHOBAa Ha KaHAWIATHUTE,
MarfucTbpckara Iporpama ce Ipeajara B JBa pa3IMdHU BapuaHTa 3a
oOyJeHwme:

M Marucrbpcka nporpama:  Slapena emepreTuka M TexmoJoruu — I
(3a cnenuaInCcTH)

Cpok Ha obyyenue: 3 ceMecTbpa
Dopma na obyuenue: pefioBHA

Yenosus 3a xanouoamemaane: 3aBbpiiieHa 6akanaBbpcKa CTENEH IO sape-
Ha TeXHUKAa W SIpeHa EHepreTuka, ChII0 Taka CTYAEHTH C OakajgaBbpcKa
creieH B mpodecHoHasHO HampapieHue ,4.1. Oumsuuecknm Hayku“ Ha
Ouznueckus ¢akyiarer Ha CoQUICKUS YHHBEPCHTET, KakTO M CTYACHTH,
xouto mpurexaBatr OKC "Gakamappp" B cremmaimHocTuTe ,, SlapeHa xumus'
unu ,,JlnpeHa esepretuka.

[Tpuemar ce kaHAMIATH 32 cyOcUdUparo odyuenue u 6 niamena gpopma. Kan-
JMAATCTBAIINTE 32 MECTa, CyOCHIMpaHy OT JbprKaBaTa, 1ojaraT NpUeMeH H3IUT
o ¢pusuka. KanaumatcTamure 3a TuiaTeHa popma Ha oOydeHue ce kimacupart 6e3
U3IIUT, TI0 CPETHMSI YCIIEX OT AWIIOMaTa 3a BUCIIe 0Opa3oBaHue (YCIeXbT TPIOBa
na ObJie He O-HUCHK OT JJoOBp).

Maructppcekara Imporpama 3armo4Ba OT 3MMEH CEMECTED.

M Marucrbpcka nporpama:  SlapeHa emepreruka u texuooruu — IT
(3a cnenMAJMCTH M HecHeluaaucTH)



Cpok Ha o6yuenue: 4 cemecTpa
Dopma na obyyenue: 3a109Ha

Yenosus 3a xanouoamcmeane: OKC "OakamaBpp" B CIEIHUTE JBE
obmacti Ha BHcmie oOpasoBanme: i) 4. IIpupomHM HayKW, MaTeMaTHKa U
uHpopmaruka; u ii) 5. Texuumuecku Hayku. Kanmgmpmature, KOMTO HE ca
3aBBPINWIM  OakalaBbpCcKaTa mporpama ,SlIpeHa TeXHHUKAa U sApeHa
eHepreruka®“ Ha @Omnyeckn ¢akynrer Ha CoQUilcKHsS YHUBEPCHUTET, B
mporieca Ha OOYYEHHETO CH II¢ NPEMUHAT OOYYEHHUE IO CICIUATHUTE
KypcoBe, MperoJaBaHu B OakalaBbpCKaTa CTCINCH HA Ta3d CICI[HATHOCT.
ChriiacHo y4eOHHMS TUIAH Te3U KypCOBE 3aJBIDKUTENIHO ce M30Hpar, 3a aa ce
MOCTUTHE MUHUMATHUST OPOU KPETUTH OT HU30OPHHU KYpCOBE.

IlpuemMaT ce KaHAMOATH CaMO B miameHa @opma Ha O0O0ydYeHHE.
KanauparcTBamure ce KjIacupar Mo CPeIHHs yCIleX OT JUIIOMaTa 3a BHUCIIE
obpazoBanue. Toit TpsiOBa 1a OBIE HE MO-HUCHK OT JOOBP.

MarucTbpekara nporpama 3arno4Ba OT 3UMeH CEMECThD.

CIIEIUAJTHOCT ®U3UKA U MATEMATHKA

M Marucrbpcka nporpama:  MeTom0JIOTHsI HA 00y4eHHETO
no (pu3UKa U ACTPOHOMMSA

Cpok Ha o0yueHue: 2 ceMecTbpa/3 cemecTbpa
dopma Ha 00yUeHHE: peIOBHA/3a/I09HA
PrvkoBoauten: nou. n-p Mas [alinaposa
men.: 02/8161 749

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

Yenosus 3a kanoudamemaane:

Maructrspcekara nporpama MeTomoIorus Ha 00y4eHHUETO o (PH3KKa U ac-
TPOHOMUS € C IPOABIIKUTEITHOCT JIBA CEMECTHpA 3a peJloBHA opMma Ha o0yde-
HUE U TPU CEMECTHPa 3a 33j09Ha. T e mpeHa3HaueHa 3a OaKaiaBpH, 3aBbPIIIH-
71 cnenuanHoctuTe Ou3nKa 1 MaTeMaTnka, @u3uka u nvHpopMaTHKa, XUMUS U
¢usuka, Pusnka, Xumus, buonorus, ['eorpadus, Unxenepna ¢usuka, SAapena
TEXHUKa U CHepreTHka, AcTpodusmnka, MeTteoposorus u reopu3nka, KakTo U
HSIKOW WH)XCHEPHU CIICIIMATHOCTH OT TEXHUYECKH YHUBEPCUTETH U MEIMIIMH-
CKH YHUBEPCUTETH.

IIpuemar ce kaHgumaTH 3a cyOcuaupano oOydeHHe W B IutaTeHa (opma.
KanaunatcrBammre 3a MecTa, CyOCHAMpPAaHH OT Abp)KaBaTa, IMOJIAraT Ipue-

MCH HM3IIUT I10 (1)I/I3I/IKa. KaH,HI/IILaTCTBaHII/ITe 3a IJiaTcHa (bOpMa Ha 06y‘leHI/I€ Cce



KJacupatr 0e3 M3IHT, [0 CPEHUS YCIeX OT JUIIoMAaTa 3a BHCIIE 00pa3oBaHKe
(ycnexbT TpsiOBa ma OB/Ie HE MO-HUCHK OT H0OBp). [Iporpamara 3amousa mpe3
3UMHHS CEMECTBP.

MarucTbpcekarta IporpamMa uMa 3a el Ja 1a/ie pa3lInpeHN TO3HAHNS B IIH-
POK CIIEKTBHp OT o0JyiacTTa Ha mperojaBaHe Ha (u3ukara u actpoHomusra. Ot
€llHa CTpaHa, B y4eOHNMS [UIaH ca 3aCTHIICHH KYPCOBE OT IIOYTH BCHIKH OCHOBHH
oOmnacTy Ha CbBpEMEHHATa (PU3MKA U ACTPOHOMHUS, a OT JIpyTa — AUCIUILIHHU C
METOJIOJIOTHYECcKa U TUIaKTHYecKa HacoueHoCT. [Iporpamara ce akryanusupa
MIEPUOTNIHO ChoOpa3Ho nocieaaute Hapeaou or MOH BBB Bpb3ka ¢ kKBaupu-
KanusTa Ha ,, Y4uTen 1mo...”.

3aBbpIIMINTE MIporpamara Iie MoJdydaT He caMO ChOTBETHaTa 0Opa3oBa-
TEJIHO-KBaTN(HUKAIIOHHA CTEIICH ,,MaruCThp"‘, OTJINYABAIIA TH OT MPENoAaBa-
TesuTe 1o (PU3MKA U aCTPOHOMHUS ¢ OaKajJaBbpCKa TaKkaBa, HO U IIe NPUI0OUSIT
3HAYUTETHO 10-3aJbJI00YCHH U Ha IT0-BUCOKO HMBO 3HAHWS U YMEHHS BbB Ba-
KHU U ChbBPEMEHHHU O0JIACTH Ha TEJarornkaTa U METOANKaTa Ha MperoiaBaHe
Ha (H3MKa ¥ aCTPOHOMUSI, KAKTO U Ha MpeJMeTa YOBEKbT U nmpuponara. Te e
pUAOOUAT YMEHHUS KaKTO 3a MPENoAaBaHe Ha IpeaMeTa (GU3HKa U aCTPOHOMHUS
3abIDKUTENIHA U TPOQIIINPaHa IIOATOTOBKA, HO Taka M 3a MPEeaMeTa YOBEKbT U
npupozara. llle npuroOusaT yMeHus 1 KOMIIETEHTHOCTH KaKTO 3a IPEMnojaBaHe,
Taka W 3a yrpasJIeHHE Ha Mpoleca Ha 00y4YeHue, Ch3/jaBaHe Ha CbBPEMEHHa 00-
pasoBaTenHa cpeja, AMTHTATHA yMEHHS, YMEHUS 3a ITpuilaraHe Ha MHTETpUpaH
U KOMIIETEHTHOCTEH MOJIX0]] B 00y4YEeHHETO U Jp.

ITo chabprkanue yd4eOHHAT MaTepHai, OT €lHa CTpaHa, € CboOpaseH u Oa-
3MpaH Ha OaKaJIaBbPCKUTE KYypCOBE MO0 METOIMKA Ha 00y4YeHHEeTO Mo (u3uka u
aCTpOHOMHUS, & OT JIpYra, TOM MOKpHBA OOIIOMPUETUTE U3UCKBAHUS 32 Maruc-
THhpCKa CTeneH. MIMa 3abKUTeNTHY, UpoKa rama u301upaeMu u (hakyITaTHBHA
JuctuIuiiHa. M30upaemMuTe QUCIUIIMHY c€ pa3feiiT Ha Ba BUjaa — 1. rcuxo-
JIOTUYCCKU, TUJTAKTUYCCKU U YaCTHOMCTOJUYECKH, KAKTO U YIPABJICHCKH U 2.
WHTETPATHA ¥ HPHIIOKHO-TTPAKTHUECKH.

B 1031 acnekT eJHa 4acT OT KypCOBETe TPETHpAT MaTepusi OT OakKajiaBbp-
CKOTO 00y4eHHe, HO Ha TI0-BUCOKO HUBO, ChOTBETCTBAIIIO HA CTENEHTA ,,Maruc-
THP*, a Apyra 4acT TPETHPAT CbBPEMEHHH IIOCTH)KEHHS Ha AUAAKTUKATA U IICH-
XoJorusra — MeTO}IOJ’[OFI/Iﬂ Ha IeJaroru4ycCKuTe N3CJICABaHusI, IIcuxomorns Ha
ynpasieHnuero, Pa3paboTBaHe Ha ypouu B AMrurtanHa cpena, OpraHuzauus u
yIIpaBJieHHe Ha 00pa30BaHUETO (YUHIMIIEH MEHH/DKMBHT), KOETO J1aBa Bh3MOX-
HOCT 3a OBemI0 KapuepHo pa3puTHe. M306upaeMunTe KypcoBe ca KaTKO QH3HIHU
(KBanroBa ¢msuka, Mcropus Ha ¢pusnkata, MeTeoponorus u reopusmka), Taka
n MertoanuHu (MexaynpenMeTHH BPB3KM B O0yUEHHETO MO (pU3HMKa), KOETO
moioMara ObJIeIIATe YIUTEIH B T0-J00paTa UM NpodecHoHaIHA peaTn3amnusl.

KBM KypcoBeTe, HaarpakJamny 3HaHUATA [0 CHOTBETHHUTE Pa3/ieiy Ha 00-
nrara (u3KMKa ¥ aCTPOHOMUSATA, Ca IPSABHUICHH CEMUHAPHU YIPAXKHEHUSI IO pe-
IIaBaHE HA 3a/1a4M 110 (HU3UKa U aCTPOHOMUSL. B EpBUs ceMecThp € mpeaBHICH



CIEMaJIeH MPAKTUKYM 110 METOJIMKA M TEXHHUKA Ha yu4eOHUs (GU3HUYCH eKCIIepH-
MEHT, a BbB BTOPHUS CEMECTHP Ca NPEABUICHH Nelarorniecka MpakTHKa U CTax
B 0azoBu yumimina. [Ipemioxenu ca 9 3aabnkuTeaHu Kypea u 12 udbupaemu,
OT KOMTO CTyJeHTHTE Tpsi0Ba 1a u3depat 5. C paspelieHne Ha pbKOBOAUTENS Ha
nporpamara HIKOHM OT M30MpaeMHTe KypcoBe Morar Ja ObIaT 3aMEHEHH C Ta-
KHBAa OT JIPYT'¥ MarkCThPCKH POrPaMy, CBbP3aHHU 110 TeMaTHKa ¢ AUIUIOMHATa
pabora.

[Mporpamara 3aBbpIIBa C JBa ABPXKaBHU HM3MUTAa — JAMIUIOMHA pabora u
NPAKTUYECKU TbPKABEH H3IUT B YUHIIHILE.

CIIHEOUAJTHOCT OIITOMETPUA

M Marucrbpcka nporpama:  Onromerpus

Pwvrosooumen: non. ndp3u Cranucnas barymes
men.: 02/8161 634, crast B21
e-mail: balouche@phys.uni-sofia.bg

OnromerpuaTa € MHTEPAMCHUIUIMHAPHA CIICIHATHOCT, KOATO BKIIOYBA
3HaHMA OT (pu3MKaTa, MeauNMHATa, OMosorusaTa U Xxumuara. OO0ydeHHeTo mo
ONTOMETPHS CE€ MPOBEkKAA C OIJie] Ha OCHOBHATa 00JacT Ha MpodecHoHaIHa
peanm3anys Ha ONITOMETPUCTUTE: TIPE0CTaBsIHE HA YCIYTH IPH 3pUTEIIHHN CMY-
IIEHHS B OYMTE U 3pUTEIIHATA cucTeMa. ToBa BKIIIOUBA MTPETJIEAN W ONTOMETPUY-
HU U3MEPBaHUA 32 YCTAHOBSIBAHE Ha CHCTOSIHUETO Ha 3pEHHUETO, ONpe/IeTHe Ha
CpeAcTBaTa M HAYMHMTE 332 KOPEKIMS Ha MOHIDKEHA 3pUTENTHA OCTPOTa U JPYTH
HapylieHus Ha 3peHueTo. [Ipu ycTaHOBsBaHEe Ha HEOOXOAMMOCT OT JEKapcKa
HaMeca U JICYeHNUE ONTOMETPUCTHT HACOYBA KIIMEHTa KbM O(TaJIMOJIOT WU Ch-
OTBETHHSI CIIEIHAJIHCT.

3aBBPIIMINTE CIIEIMAIHOCTTA Ca IOrOTBEHH 3a:

* I3BBpIBaHe Ha MpETJIEH 3a ONPEIENITHE Ha ChbCTOSTHUETO Ha 3PEHHUETO C
L[eJ1 OKa3BaHe Ha MOMOIIl Ha XOPa C HapyIlIEHO 3peHne, KOETO MOXe Ja Ce KOpU-
THpa C OYMJIa U KOHTAKTHH JICIIH;

* OmpenensHe Ha CpeCTBaTa U HAUMHNTE 32 KOPEKIUs [IPU TOHIDKEHA 3pH-
TeJIHA 0CTPOTA, BKIFOUUTENIHO IPH C1ab0 3psIy;

* V3BbpiIBaHne Ha Hay4YHOM3CIIEJOBaTeNCKa paboTa, U3cieBaHe Ha HOBU
MaTepHali, ypenu W MPHUCIOCOOICHNS 3a JUAarHOCTHKA Ha MpeJHa OYHa I10-
BBPXHOCT U KOPEKIHS HA 3PEHUETO;

e OpraHm3anys Ha CIEHUATU3UPAHU U MPOPWIAKTUIHA ONTOMETPHUYHHU
Tpersean, KakTo 1 00paboTka u 00001maBaHe Ha PE3yJITaTUTE OT TSIX;

* JlaBaHe HA CHBETH M HAII'BTCTBUS IO BBIIPOCH HA MPOPHUIAKTUKATA U 3a-
LIMTAaTa Ha OYUTE: BU3yaJHA EProHOMHUS, pexabminTanus, 0e30MacHOCT Ha pa-



OOTHOTO MSICTO M IPYTH;

» PaboTa B ekur ¢ nexap orarMoIor B OOTHIYHH 3aBEACHUS U THArHOC-
TUYHO-KOHCYJITATUBHH IIEHTPOBE 33 U3BBPIIBAHE HAa APYTH ICHHOCTH, Kacaely
KOpEKLHA Ha leeKTH Ha 3pEHNETO MO HETOBO PHKOBOJCTBO U IIPH Hy’KAa Ipo-
clesiBaHe Ha MalWeHTH.

B 3aBHCHMOCT OT CIIEIIMAIHOCTTA, 110 KOSITO KaHJUJaTUTE UMaT OaKaJlaBbp-
CKa WM MaruCThPCKa CTEIeH, MporpaMaTa uMa JBe PasHOBHIHOCTH:

M Marucrbpeka mporpama:  Omnromerpust (I)

Cpok Ha obyuenue: 2 ceMecThpa
Dopma na obyuenue: pefoBHA

Yenosus 3a kanoudamemesane: Tasu MarucTbpeka nporpama mo Onrome-
TpHs € IpeTHa3HaueHa 3a AUIUIOMHUPaHU 0aKalaBpH ChC crenuanHoctT Onrome-
Tpust. OOYUCHHETO € no ObpocagHa NOPBYKA U NIAmeHd popma Ha obyueHue.
Kannunat-cTyneHTnTe mojarat nmpueMeH M3MMT 3a 1BeTe (OopMHU Ha 0OydeHHe
(pprxkaBHA IOPBUKA M TUIATEHO o0yueHue). Te TpsOBa na npuTexaBat He0OX0-
JVMUTE 3HaHWS U YMEHHA 32 U3BBPIIBAHE Ha MIPErJIeIH 3a ONPEICIsIHE Ha ChC-
TOSIHUE Ha 3pEHUETO, ONIPEEIIsIHE HA CPEJICTBATA M HAUMHHTE 3a KOPEKIHS IIPH
TIOHWXKCHA 3pUTCIIHA OCTPOTAa U APYTU HAPYIICHUA HAa 3pEHUCTO, 3a KOHCYJITAllUN
10 BBIIPOCH Ha MO IIaKTHKATa U 3aIIMTaTa Ha OYHUTeE.

Ilenta Ha mporpamara ¢ J1a 3aJbJI004YH MMO3HAHUATA HA CTYJICHTUTE B 00-
JlacTTa Ha JMArHOCTHKATa, ONTOMETPUYHATa arapaTypa ¥ METOAUTE Ha Kope-
KIMS Ha 3pUTeNHU cMyIneHus. CTyJeHTUTe ce MOATOTBAT 3a padoTa B €KHI C
JIeKapu-0(TaIMOJIO3M 3a OpPraHU3UpaHe U MPOBEXKJaHE Ha CHENHANU3UPAHU U
PO HITAKTHYHY TIPETIIeN, 32 U3CIIeIBaHe Ha HOBH MaTepHallld U CPEACTBa 3a
KOpeKLHs, 3a pa3paboTBaHe, MPOBSKIAHE U MHTEPIIPETAIMS HA Pe3yJTaTH OT
6C3KOHTaKTHI/I METOAM 3a JUArHOCTUKA Ha MpEaIHa OYHA MOBBPXHOCT.

OO0y4eHneTo 3aBbPINBa C IbPKABEH M3NHUT. Ha CTyeHTHTe ¢ ycrex oT ciel-
BaHETO cie]] IbpBuUs cemecThp Haf 5.00 ce mpemiara Bb3MOXKXHOCT TbPIKaBHUAT
W3OUT J1a € oA popMaTa Ha 3aIluTa Ha AUIUIOMHA padoTa.

Maructppcekara mporpama 3armo4Ba OT 3UMHUSL ceMecbp.



M Marucrbpeka mporpama: Omnromerpust (1)

Cpok Ha obyuenue: 6 cemecTspa
Dopma Ha obyueHue: 3a109HA

Yenosus 3a kanouoamemeane: MaructepcekaTa porpama 1mo OnTomerpus ¢
HNPOIBIDKUTEIHOCT 6 cemecmbpa € IpeAHa3HAueHA 3a BUCIIUCTH (HE ONTOMETpPH-
ctr). OOy4YEeHHUEeTo € 3aJOYHO U 3aroyBa Npe3 3uUMHUSL CEMECTBD.

OOyueHuero B npozpamama e niameno. IIpuemar ce CTy1eHTH, 3aBbPIIAINA
BHUCIIIE 00pa30BaHUE ChC CPEICH YCIEX He IMO-HUCHK OT 100Bp, Oe3 momarane Ha
npueMeH n3nut. KinacupaHero Ha KaHAUJATHTE CTaBa 110 JOKYMEHTH.

I[To Bpeme Ha OOYUEHHETO CH CTYJCHTHTE CIYNIAT U TI0JIaraT U3IUTH I10 IIH-
pOKa raMa 3aJIbJDKUTEITHN y9eOHU MPeMETH, KOUTO 00XBAIAT ONTHKA, XHMHUS,
aHaToMus M ()U3MOJIOTHS HA YOBEKa, OMoxumusi, Ouodusuka, pusnonorus u
TICHXOJIOTHS HA 3PUTEJIHUS TPOILEeC, KIMHUYHA pedpaKiys, HaToJIOTHs Ha 3pe-
HHETO, papMakosorus u T.H. Ha cTyieHTHTe, KOUTO IPH MPEIHIITHOTO CH 00yde-
HHE Ca TOJIOKHIIY N3MHUTH 110 HIKOU OT N3y4YaBaHUTE TUCLUUIUTUHU B PaBEH WM
MO-TOJSIM 00€M, Te IIIE Ce 3a4YNTAaT C PelIeHNe Ha JIeKaHCKUs ChBET.

CryzneHTHTE IPEMUHABAT 3aIbJDKUTEIHA podecronatHa yyeOHa MpakTH-
Ka 110 onToMeTpusl. YacT OT MpaKTHUECKHUTE 3aHATHS ce MPOBEKAAT B bruonoru-
yeckus akynrer, Gakynrer mo xumus 1 GpapMarys, KIMHAYHA Oa3u Ha Mean-
uuHCKus paxkynreT kKkbM Co(uiickust yHUBEpCUTET — Y HUBEPCUTETCKA OOJIHHLIA
»JloseHen™, IHcTuTyTa o nonumepu, MucTuTyTa o HespoOuosorus Ha BAH
u MBAJI ,,Cs. Codus‘. OOydeHHeTo 3aBbPIIBa C JbP)KaBEH H3IIHT.

INPO®ECHUOHAJIHO HAIIPABJIEHHUE: 5.3
KOMYHUKAIIMOHHA 1 KOMIIOTbPHA TEXHHUKA

M Marucrbpcka mnporpama: Aerospace Engineering and
Communications (in English)

Cpox na o6yuenue: 3 terms (in English)

Dopma na obyuenue: Full-time

Pvrogooumen: assoc. prof. Stanimir Kolev

men.: 02/8161 689

e-mail: skolev@phys.uni-sofia.bg
https://www.phys.uni-sofia.bg/?page_id=6373




Aims and Educational Objectives

Over the past few years, we have witnessed the rapid development of the
space industry, generated mainly by many private companies and increased
competition. This led to the availability of new possibilities for accessing and
using outer space, which also supported the development of the aerospace sector
in Bulgaria. The latter is also partly a result of Bulgaria joining the European
Space Agency (ESA) as a Cooperating state. Due to the growth of the aerospace
sector, many companies and government institutions are interested in it and are
already looking to hire personnel trained in the field of aerospace engineering
and communications. Still, the number of such young specialists is small and not
sufficient for the development of companies in this field and for the emergence
of new businesses. This is one of the main reasons for the creation in 2012 of the
master's program "Aerospace Engineering and Communications" (ASEC) at the
Faculty of Physics of Sofia University "St. Kliment Ohridski" - to prepare such
specialists in the aerospace field with master's education who previously had
bachelor's training in other fields. The master's education allows this to happen
relatively fast (up to 1.5 years) compared to 4-year bachelor's studies. Therefore,
the program is designed with a broad enough profile that includes a unique
combination of aerospace engineering and satellite communications to attract
suitably educated undergraduates to enter this promising field.

Terms of acceptance

The program is open to Bulgarian/EU citizens as well as to citizens of
countries outside the EU. The working language during the studies is English
and English language Level B2 is required. It is necessary that the average grade
from the diploma of the previous form of higher education and the grade from
the state exam (or thesis defense) of the candidates be at least "Good" or
equivalent. The program accepts applications from students with a bachelor’s
degree in physics, mathematics, engineering, and other technical and natural
sciences bachelor studies close to the program's subject like -electrical
engineering, computer sciences, communication and information technologies,
space engineering, space science, aviation technology, etc. The minimum
undergraduate coursework must include at least 180 hours in basic
undergraduate mathematics courses and at least 200 hours in basic
undergraduate physics and electrical engineering courses.

All candidates must pass an entrance exam in the field, regardless whether
they apply for a paid or subsidized position. The topics for the entrance exam
can be found below. An average score of 3.00 on the written exam is the
minimum required for participation in the ranking. The calculation of the score
and ranking are made according to the Regulations for the Admission of
Students at Sofia University "St. Kliment Ohridski" for the educational and
qualification degree "Master". For more information, visit the website of the



program.

Applicants with deficiencies in their undergraduate curriculum may be
accepted or conditionally accepted into the program at the discretion of the Head
of the Program. Students accepted on a conditional basis may be required to take
additional classes to address coursework deficiencies.

Description of the educational content

The master’s program "Aerospace Engineering and Communications"
(ASEC) was launched in the academic year 2012/13 and has already
accumulated considerable experience in training in the field. In 2021 the
program went through a major update following the successful completion of the
educational project “SpaceEdu4BG” which was supported and peer-reviewed by
the European Space Agency through the PECS program. ASEC takes place in
the Faculty of Physics, Sofia University, which is the faculty with the highest
rank in the international university rankings, among all higher education
institutions in Bulgaria. The research activity in the faculty is at a high level and
represents a solid basis for training and development in space technologies. Over
the years, many motivated and capable students have been trained, some of
whom have already achieved successful career in the space field.

As part of their studies, graduates of ASEC acquire knowledge in the fields
of aerospace engineering and wireless and satellite communications, covering
the main activities of the modern space industry. In aerospace engineering,
knowledge is acquired in the field of space physics, space weather and its
influence on space and ground infrastructure, space methods of research and
analysis, materials with aerospace applications, aerodynamics, orbital dynamics,
space mission design and analysis, small spacecraft design and manufacture,
spacecraft thrusters, navigation, telemetry, satellite power systems, etc.

The curriculum of the Aerospace Engineering and Communications
program contains a wide variety of student learning opportunities with emphasis
on practices. The structure of the program includes 9 compulsory disciplines,
covering the basic knowledge in the field, as well as numerous elective
disciplines, course projects, practices and internships. In the first semester, only
compulsory courses are studied together with the implementation of a course
project. In the second semester, 3 compulsory and at least 2 elective subjects are
studied, again with a course project. In the third semester there is 1 compulsory
course, and all others are elective, which allows the students to choose the
disciplines that fit their informed interest the best. The master thesis is prepared
also in the third semester. An important part of the training is the course projects
in the first two semesters, building solid practical skills for independent work
and designing satellite mission segments and subsystems. In the last third
semester, practice in aerospace engineering and communications is planned,
including internships in companies or practice in research and development



laboratories. The number of specialized elective courses is 18 in total, but
students have the opportunity to also choose a course from the wide variety of
courses of other master’s programs in the Faculty of Physics.

The program is full-time study and period is 1.5 years or 3 semesters
including 780 teaching hours with total of 65 ECTS credits. The training
includes practical training or internship and course projects (10 ECTS credits)
and thesis defense (15 ECTS credits). The well-chosen teaching team with
extensive experience in the field successfully presents the modern trends and
technologies of the studied problems.

Professional and general competences, specific competences

Graduates of the "Aerospace Engineering and Communications" program
are prepared for practical work in the design, integration, assembly and
maintenance of small aerospace devices and their communication equipment. In
addition, they have both a general and a specific knowledge of the main
applications of these devices, as well as the ability to propose and develop new
applications.

Graduates of the master's program receive solid knowledge and can work in
companies and institutions in field related to the integration and maintenance of
small satellites and unmanned aerial systems, design and production of parts and
subsystems for satellites, processing of satellite data and images, satellite
navigation and telemetry (GPS systems), satellite communications, wireless and
wired networks, electronics and information technology. They can continue
their education as PhD students and apply for teaching positions.

Professional realization

The principles underlying the Master's program "Aerospace Engineering
and Communications", namely: interdisciplinarity, practical-oriented training,
training with the help of a mixed team of university professors and well-
prepared business specialists, compliance with the specific requirements of the
growing aerospace and communication sector at any moment, and the wide-
profile admission, provide serious prospects for the realization of the graduates
of the ASEC master's program in Bulgaria and abroad.

They can be employed as specialists in various companies, state enterprises,
agencies, etc., in positions related to the design, creation, maintenance, operation
and applications of systems, devices and standards in the field of aero and space
engineering, wireless communications, communication networks, satellite
communication systems, optical networks and systems, etc. They may work as
communication network and data transmission specialists in telecommunications
companies or other businesses. They can work as managers in various
companies and state institutions related to aerospace, communication, and



information technologies. They can work as researchers or teachers in scientific
institutes and universities.

M Marucrbpcka nporpama: BeskuuHu Mpe:xku W ycrpoiicrea — I

Cpok Ha 06yuenue: 3 ceMecThpa
@Dopma Ha obyueHue: PEOBHA

Puvrosodumen: non. A-p Xpuctomup Moprarnos
men.: 02/8161 724

e-mail: hristomir.yordanov@phys.uni-sofia.bg
Web: http://wireless.phys.uni-sofia.bg;

Crann d9acT oOT OBJEHmIETO HAa KOMYHHKAI[IOHHUTE TEXHOJOTHH C
MarucTbpckara nporpama ,bemxuunu Mpexu u ycrpoiictBa“ B Coduiickust
yHuBepcureT ,,CB. Kimment Oxpuncku™! Ilporpamara mpemiara 3ampia0odeHa
MOATOTOBKA B oOOJlacTTa Ha MOOWJIHUTE KOMYHHMKAIlMM OT I€TO W UIECTO
nokosieane (5G u 6G), KOUTO PEBOITIONHMOHU3UPAT MHIYCTPHUATA Ype3 BHUCOKU
CKOPOCTH, YJITPaHHWCKa JATEHTHOCT M MacoBa cBbp3aHocT. llle mpumobuern
YMEHHSI 32 MPOEKTHpAaHEe M aHaJIW3 Ha MOJEPHH KOMYHHKAIMOHHH CHCTEMH,
HEeoOXOJMMH 33 Pa3BUBAHETO HA MHTEJIMICHTHH I'PAJIOBE, aBTOHOMEH TPAHCIIOPT
u NaTepreT Ha Hemata (1oT).

[Mporpamara BkIIOYBa 00yYeHHE IO CITBTHHKOBH KOMYHHKAIMU C (DOKyC
BBbPXY ChBPEMEHHH TEXHOJIOTUH U Tiathopmu karo Starlink u OneWeb, kakro u
B3auMojelictBie ¢ Maiku cnbTHUIM (CubeSats) M TSIXHOTO NPWIOKEHHE B
Hay4YHH, KOMEPCHaJIHU U 00mecTBeHn MucHH. CIeluaneH akLUEeHT € IOCTaBeH
BBPXY CEH30PHUTE MPEXHU M TSIXHATA HHTETPANKs B INTOOATHH KOMYHUKAIIHOHHU
HHQPACTPYKTypU — KIIOYOB KOMITOHEHT 3a MHAycTpus 4.0, MOHHTOPHHT Ha
OKOJNHATa cpega U yMHO 3eMmedenue. KypcoBere ce BOIIT OT BOJCIIU
H3CJIEI0BATENN C MEXKTYHAPOIEH OINT, a MPAKTUYECKUTE 3aHUMaHHsl BKJIIOYBAT
paboTa chC CHMYJIaTOPH, IPOTOTHITH U PEaTHH KOMYHHUKAIIMOHHHI MOYIIH.

Hamure CTYACHTH TII0JIy4YaBaT BB3MOXHOCT 1da y4acCTBAaT B CHBBMECTHH
MIPOEKTU C MHIYCTPUATA U HAYYHU OPraHU3allMu, BKIOUUTENHO EBpomneiickara
kocmudecka areHimsa (ESA), upe3 KouTo ce m3rpakia CoNMaHa BPb3Ka MEXITY
aKaJEMHYHOTO 3HAHHME M MPAKTHYECKOTO IMpHiIokeHHe. [IporpamaTa moaroTss
BHCOKOKBaJM(ULMPAHU CIEIUAINCTH, TOTOBH JIa CE PeaM3upaT B IJI00AHH
TEXHOJIOTUYHH KOMIIAaHWH, W3CJICIOBATENICKM WHCTUTYTH M CTapTUPAIIH



npennpusiTHs B cepara Ha OEKUYHHUTE M CATeIUTHH KOMYyHHUKauuu. 136epu
,,DE3KUUHN MPEXU U yCTPOMCTBA™ — CTBIIKA HAlpel KbM Kapuepa B €IHa OT
Hal-TMHAMUYHUTE W TEPCHEeKTHBHH o00NacTH Ha ChbBpEMEHHAaTa Hayka |
TEXHOJIOTHH.

Llen na npoepamama: llenta Ha Marucrppckara nporpama ,,bezxuynu
MPEXH U TEXHOJOTHH € Jja MOATOTBH BHCOKOKBATN(DHIMPAHH CIECLHAIUCTH C
TEOPETUYHH MO3HAHUSA U IPAKTHYECKH YMEHHS B NPOSKTHPAHETO, aHAIM3a H
BHEJPSBAaHETO Ha CHBPEMEHHHM OE3KUYHM KOMYHUKAIMOHHH CHUCTEMH.
[Iporpamara o0xBama KIIOYOBH 00JIACTH KaTO MOOWJIHH MpPEXH OT HETO U
mecto mokoneHue (5G/6G), CEeH30pHH MpEXH, CIIBTHHKOBH KOMYHUKAITUH,
BKJIIOUUTEIHO MaJKd CHOBTHHLOM W 1iardpopmu karo Starlink, u nasa
BB3MOXKHOCT 3a y4aCTUC B HAYUYHU U NPUIIOKHHU MPOCKTH. O6y‘-leHI/IeTO Oeiau
Jla M3rpagyl eKCIePTH, CIIOCOOHU Ja OTTOBAapsT HA BHCOKUTE TEXHOJOTUYHH
W3UCKBaHUs HA MHIYCTPUSATA ¥ HAYYHUTE CPEH B ri100aneH Mainao.

CTpykTypara Ha MarucTbpckaTa nporpama be3xuuHu MpexH U yCTponcTBa
BKJIIOYBA 3 00pa3oBaTeHU IPYyIH B 3 eTana: 3 yBOJIHU H30HpaeMH JUCIUILUTHHH
(3a okoJ10 1.5 Mecelia 0T Ha4aJIOTO Ha 00YUEHHUETO), 7 3aIB/DKUTSITHA 1 OT 7 70 10
n3bupaemMu AUcHUIUIUHY (0T 06110 19) B 5 HampaBneHus (3a okojo | roguHa) U
NpakTHKa (KypcoB MPOEKT) ¢ HHIMBHUIYATHH 33/1a41 (32 OKOJIO 1/2 ToanHa B Kpast
Ha 00y4ueHHeTo). [ToHeke CTYICHTUTE UBAT OT PA3JIMYHU YICOHH 3aBEJCHUS U

C PAa3JIMYHO HUBO HA MOATOTOBKA, YBOJHUTC NUCHUINIMHU Ca MTPEIHA3ZHAUCHU 3a
M3paBHIBAHE U ONIPECHABAHE HA MO3HAHKATA Ha CTYJCHTHTE OT OaKkajaBbpcKaTa
CTEIEH 10 00IOTEOPETHYHNTE U NIPUIIOKHO-TIPAKTHYECKUTE OCHOBH Ha TIPOTpa-
Mmara. 3aI['I)H)KI/ITeHHI/ITe u I/136I/IpaeMI/ITe JUCHUIUIMHA U UHAWBUAYyaJIHAaTa IpaK-
THKa ca pasnpezaerneHu B 5 HanpasneHus: 1) Enekrponunamuka, pa3npocTpane-
HHE Ha CUTHAJIN, HHPOPMALHs ¥ CTAaTHCTHKA; 2) CHUIHAIIN, MOy JIalluH, KOJUPaHe
u gocThir; 3) KoMyHMKAallMOHHU yCTPOHCTBA M CUCTEMH (MHTETPATHU CXEMHU U
MHKPOBBJIHOBA U O€3KMYHA TeXHUKa); 4) Mpexu, NpOoTOKOIIN, IPOrpaMUupaHe 1
co(Tyep, CUTYpHOCT, TpaHChep Ha 1aHHU, 1 5) MHOBanuu 1 ynpasiieHne, Ipas-
HHU ¥ IKOHOMUYECKH MpobsieMu Ha Mpexkute. OCoOeHO CHTHA JacT Ha IMporpa-
Mara, KOATO ce Cpellla NO-PsAKO B JPYTH MOJO0OHU MPOTpaMHu, € 4acTTa, CBbp-
3aHa C MHTETpaJIHaTa eJIEKTPOHHKA, MUKPOBBIHOBATA TEXHUKA, N3MEPBAHMATA,
AHTCHUTE, CATCJIMTHUTEC KOMYHUKAIINU, CCH3OPHUTE MPECKHU, PATUOYCCTOTHUTE
H}leHTPI(bPIKaHHOHHPI yCTpOfICTBa, OlNTUYHAaTa KOMYHUKAITMOHHA TEXHUKA, CJICK-
TPOMarHUTHaTa CbBMECTHMOCT, CUIHAJIHATa MHTETPUPAHOCT U JIP., KBJIETO Ipe-
TIOIABATEJICKUAT SKHIT MM TOJIsIM OiT. ViIMeHHO ToBa Kapa GakayaBpH OT pa3iInd-
HU BHCIITY YYHJIUIIIA I3 XKeJasT JIa MPOIbDKAT 00pa30BaHUETO CH B Ta3U Maruc-
TBpCKa MporpaMa — TyK Te HaMHUpaT YHUKaJIHA HOBY 3HaHus. J[oOpe monopaHusT
NIPETIO/IABATEIJICKH €KUIT — YHUBEPCUTETCKH IPEToiaBaTeliy ¢ 0oraT OmuT 1 100pe
MOATOTBEHHU TMPETIOaBaTeNu OT OM3Heca, KOWTO 3a1aBar ,,state-of-the-art™ HuBO
Ha M3y4aBaHuTe npodiemu, kakto u noutr 100% obe3neyeHocT Ha JICKIIMOHHH-
TE KYpPCOBE C aBTOPCKH y4eOHHIM (XapTUEHU WM €JIEKTPOHHH), CHIIHO OO~



Mara CTyAEHTHTE U yBeJan4yaBa e()eKTUBHOCTTA Ha 3aHATHATA. B mporpamara ca
BKJIFOUCHU U [IBa YHUKAJIHU €IHOKPATHH Kypca B JICTHHS U 3UMHHS CEMECTBD, 32
KOMTO C€ KaHAT U3BECTHU CIELUAIICTH 10 aKTyaJHU MPOOJIEMHU OT TeMaTuKaTa
Ha [porpamara, a TEeMHTE ca pa3lIW4HU BCsKa roguHa. Marucrbpckara nporpaMa
€ ONTUMHI3HpaHa 3a 0KoJ0 15-20 cTyIeHTH roQuITHO, 3a 1a He ce IyOH Bph3KaTa
C OTHETHUS CTYJCHT U Ja ce 3ama3d epeKTUBHOCTTA U ITBJIHOTAaTa Ha yIeOHUSA
npouec. CTpyKTypaTa U cieiupuIHuTe 0COOEHOCTH Ha iardopmara Ha o0y-
YeHHE B MHTCPANCIMIUIMHAPHATA MAaruCThpCKa nmporpama beskumann Mpexu u
yCTpOHCTBa ca MyOIMKYBaHHU B HAKOJIKO CTATHH HA aHTIMHCKH €3HK, ITOCIIEIHATA
OT KOWTO ¢ Ha OHJIalH anpec: http://www.ijmef.org/ paper Info.aspx?ID=2583.
CpoKBT 3a pedosHo obyuenue B IporpamaTa be3:xuaHu MpeXH 1 yCTpOHCTBa
e 1.5 ronuan, wim 3 cemecmvpa. BaxkHo e na ce 3Hae, 4e 3aJOYHOTO 00yUeHHE
(KaKTO M PEIOBHOTO) Ce NMPOBEKAA MPE3 IIETH CEMECTHP B y100HO BpeMe Beuep.
Yenosus 3a kanouoamcmeane: B mporpamata ce nmpueMaT KaHAWAATH ¢ Oa-
KaJIaBBbPCKa CTEMNEH 0 (pH3nKa M MHXKEHEpHa (DU3HKa, HO CBIO M OaKaJIaBpH C
OJIM3KH 10 TeMaTHKaTa Ha [porpamara CIeIlMalHOCTH OT BCUYKH TEXHUYECKU
BUCIIIH y4eOHH 3aBEICHUSL.

[TpuemMbT Ha KAHAUAATH 32 pedosHa hopma € Ipe3 3umHusi ceMecTbp. [1pu-
eMBT Ha KaHAWUIATH 32 PEAOBHO O0yUCHHUE 3a MECTa, CYOCUOUPanu om 0vpiica-
eama, cTaBa C U3IHT, a 33 N1ameHo oOyueHue — caMo Mo TOKYMEHTH (TI0 ycIie- Xa
OT JIMIIOMATa 3a BUclle 00pa3oBaHKe NPH CPEAEH yCIieX, He M0-HUCHK OT
J1o6®p). B mporpamara ca npeasnaeHn n30upaeMy U3paBHSABAIIY AUCIUIUIMHY 32
CTYZAEHTH, 3aBbPLIMIN OakalaBbpcKa cTeneH BbB Puzndeckus: Qaxynrer, B
npyr dakynTer wim npyro Bucuie y4winiie. PopMara Ha IbpKAaBeH H3IHUT €
3aIIMTa Ha MarucThpcKa AUIUIOMHA padoTa Mpe KOMUCHS. 3aBbpIIMINTE
Iporpamara MarucTpy Morart Jia padoTsT B 0071aCTH, CBbP3aHH ChC Ch3aBaHE,
pasmupsBaHe, IPeCTPYKTypUpaHe U NOJAbPXKaHE Ha Oe3:KUIHHU, MOOHIIHH, ca-
TEJINTHU ¥ ONTHYHU MPEXH, BbB (PMPMH B 001aCTTa HA KOMYHHKALIUHTE, EJICK-
TPOHMKATA M HHPOPMAIMOHHUTE TEXHOJIOTHH U 11p. Te MoraT aa mpoabKar
00pa30BaHUETO CH KaTO JOKTOPAHTH U J1a KaHAUAATCTBAT 3a MPETOAaBaATEIICKU
JUTBKHOCTH.

Ot caMoTO cH Ch3]aBaHe B IporpaMara ce 00y4aBa BUHAr'M I'bJIHA IpyTa
CTYIEHTH, KaTo B IOCIEIHUTE TOJMHN THIMYHATa 00ma Opoiika Ha eIHOBpe-
MEHHO 00yJYaBaHWUTE PEIOBHU W 3aJI0YHH CTYJCHTH € 15-25. 3aHATusra ce BOAIT
TJIaBHO Bevep, 10 IPyNH OT 2—3 Kypca eIHOBPEMEHHO Ha Bcekn 1—1.5 mecena.
ToBa mo3BossiBa JocTa eheKTHBHO 00yUeHHEe, C MHOTO HHIUBUIYATHH 3aa91 U
CaMOCTOSTEITHH MPOYYBAHUS 110 BCHYKH JTUCIUILIMHU. FIMa MHOTO M30MpaeMu
KypCOBE B CbBPEMEHHH 00JIaCTH; HENPEKBCHATO Ce aKTyalu3upar. Fima u MHOTO
ab0opaTOpPHM MPAKTUKYMH, KAKTO ¥ KOMIIOTEPHO O0YYECHHE Upe3 CHeIHaIn3H-
panu codTyepu 1 cuMyJiatopu. B mporpamara ce 00yuaBaT CTyIeHTH U OT APYTH
¢axynrern Ha CY (ocHoBHO 0T ®MU), KakTo U oT npyryu Bucmu yuuinma (TY
— Codusa, HBY, 103V, ITXKU, Y, YHUBUT u ap.). Baxxaa uHOBaINSA B IPO-
rpamara € Bb3MOXKHOCTTA 38 00yU€eHHE 110 €THOKPATHH KYPCOBE 110 ChBPEMEHHH


http://www.ijmef.org/

npo0sieMH Ha KOMYHHUKAIMUTE — €IMH MHOTO €(DEKTHBEH MEXaHNU3bM 3a OBP30
BKJIIOYBAHE HA CbBPEMEHHH M Hali-IIOCIIETHU pa3padOTKU B OpaHIla, YeTCHU OT
noJ0paHy CIeUUaIiCTH OT Ou3Heca.

Beue HSKOJIKO TOJMHU NMa peaieH OOMEH Ha CTYZEHTH OT HacTosAIIaTa Ipo-
rpama ¢ mogoOHU NporpaMy B IPYTH YHHBEPCUTETH upe3 mporpamara Epaszem (u
B JIBETE ITOCOKH). IMa moAmnucany cropa3yMeHus 3a ChbTPYIHUYSCTBO H OOMEH
Ha 3-Ma cTyeHTH 3a 00110 18 Mecena mexny Codutickus yauBepcureT U Ecole
d’Ingenieurs (ECE-Paris, France), Aalborg University (Copenhagen, Denmark),
Instituto Superior Technico (ISt-Lisbon, Portugal), Cubupckust aepokocMHIecKH
yauBepcuret B KpacHosipck, Pycust. OuakBar ce u ApyrH.

M Marucrbpeka nporpamMa: Besskuunu mMpeskd u ycrpoiicrsa — II
(3a mpodecuoHaIHU OakajaBpH)
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Pwrosodumen: nom. a-p Xpuctomup Mopaanos

men.: 02/8161 724
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Buxre u HauanHata MHGOpPMALS 3a MarucThpckaTa nporpama besxumaan
MpEXH U ycTporicTsa — I.

Len u ocobenocmu na npoepamama: Ta3u mporpama e 3a 3a104HO 00yue-
HHUE Ha MaruCTPaHTH, IPUETH KaTo IpoQecHoHaIHN OaKkaJaBpH U € moo0Ha Ha
4-ceMecTpHanHaTa 3aJj09HA MTporpamMa be3kxuaHn Mpexu U ycTpoiictea — I, HO
¢ yBenuueH Opoit 3aHsaTus u kpeautu. llenTa e B Hest 1a moraT Aa ce o0ydaBaT
npogeCHOHATHY OaKalaBpy, KOUTO Ca 3aBBPIIMIN CBOCTO 00yUCHHE B KOJICKH.
CpokbT Ha ToBa o0yueHme ¢ 4 cemectTbpa ¢ obem 120 kpenura (IOMBIHUTEI-
Hute 30 KpeauTa ce mombiIBaT OT 6 M30upaeMu AUCIUILINHK). BaxkHo e ma ce
3Hae, 9e 3aJ09HOTO 00ydeHHe (KaKTO W PeTOBHOTO) C€ MPOBEX/IA Mpe3 Lenus
ceMecThp B YIOOHO BpeMe Bedep, a He MIOCPEICTBOM T. HAp. ,,09HHU 3aHATHA .

Yenosus 3a kanoudamcemesarne: B iporpamara ce mpuemMat caMo KaHIWIaTH,
3aBBPIININ KaTo MPO(EeCHOHATIHU 0aKanaBpy B MPO(pECHOHATHO HAINPABIICHUE
5.3. KoMmyHHKaIIIOHHA 1 KOMITFOTEPHA TEXHHUKA B PA3IHIHU KOJICKH.

[IpueMbT Ha KAHOUIATHTE € 32 0OYUeHue cpewy 3aniauane N ce OChIIeCT-
BsIBa 4pe3 KOHKYPC IO TOKYMEHTH 0e3 U3nuT (110 ycrexa OT AUIUIOMAaTa 3a Ipo-
(hecnonaneH 6akanaBbp, IPH CPelieH ycIeX He mo-HUChK oT JJoosp 3.50). O0y-
YeHHEeTO B 3a7j09HaTa (opma 3amoyBa Ipe3 3umHus ceMecTsp. B mporpamara
ca MpeIBUICHU W30UpacMK U3PABHSBAIIM JAUCIUILTHHHA, OT KOUTO CTYJCHTUTE



n3bupat nore nse. Popmara Ha TUIUIOMHPAHE € 3alllUTa HA MarMCThPCKa TU-
IUTOMHA paboTa mpes KOMICHS. 3aBbPIIIIIATE IpoTrpaMaTa MarucTpH Moryda-
BaT 00pa3oBaTeTHATA KBATM(UKAIKS MATHCThD HHKCHEP 10 OC3KIMYHI MPEIKU
u ycrporictBa. Te morar fa paboTar B 001aCTH, CBEP3aHU ChC Ch3lIaBaHe, pa3-
mmpsiBaHe, NPECTPYKTypUpaHe U MOATbp)KaHe Ha OC3IKUIHHM, )KAIHU, MOOHII-
HU, CATEINTHA W ONITHYHU MPEXH, BbB (PUPMH B 00J1acTTa HA KOMYHHUKAIIIHTE,
CJICKTPOHMKATa ¥ UHGOPMAIIMOHHUTE TEXHOJIOTHHU U p. Te Morar Jia mpoabIi-
KaT 00pa30BaHUETO CH KaTO JOKTOPAHTH M Ja KaHAWUAATCTBAT 32 IPETo1aBaTel-
CKH JUTH)KHOCTH.

OT camoTO CH Ch3AaBaHE B Iporpamara ce oOydaBa BHHArW IThJIHA TpyIia
CTYJICHTH, KaTO B MOCJEIHUTE TOAMHHU 00IaTa Opoiika Ha ¢THOBPEMEHHO 00y -
YaBaHUTE PEIOBHU U 3a/10YHH CTYIEHTH € TUNUYHO 20-25. 3aHATusATa CE BOAST
TJIABHO BeYep, MHTEH3UBHO IO TPYNH OT 2—3 Kypca eTHOBPEMEHHO 3a BCEKH 1—
1.5 mecena. ToBa mo3BoisiBa e()eKTHBHO OOYYE€HHE C MHOTO MHAMBUIYaJIHU
3aa4d U CaMOCTOSTEIHU MPOYYBAHHS MO BCHYKU MUCHUIUIMHU. MMa MHOTO

n30UpacMu KypcoBe B ChBPEMEHHH 00JIaCTH; HEMPEKHCHATO CE aKTyalH3uparT.
Hma 1 MHOTO 1a00paTOPHH MPAKTUKYMH, KAKTO M KOMITFOTBPHO 00yUYeHHE upe3
crienanu3upatu copTyepu u cuMyaTopu. BeBese ce u 001 KypcoB MPOCKT,
BBPXY KOHUTO ce paboTu 3 ceMecThpa U ce OICHABA C TeKyIla OICHKA B MOCTC -
HUs ceMecThp. KbM OT/IeNHUTE KypCcOBE MMa Tab0pPaTOPHHU MPAKTUKYMH, KaK-
TO ¥ KOMIIIOTHPHO O0YYCHHE Ype3 CIeHHaTH3UpaHu COPTYEPU U CUMYJIaTOPH.
BaxHa nHOBaNUs B IIporpaMara ¢ Bb3MOXKHOCTTA 32 00yUYCHHE 10 eTHOKPATHU
KYpPCOBE IT0 ChBPEMEHHHU IPOOIEMH Ha KOMYHHUKAIIUUTE — €IIH MHOTO e(peKTH-
BEH MEXaHU3bM 32 OBbp30 BKIIOYBAHE Ha CHBPEMEHHHU U HAU-TIOCIEIHU pa3pa-
0OTKH B OpaHIIa, YETEHU OT MMOAOPAHU CIICIIHAINCTH OT OU3Heca.

B nporpamata mgocera ca ce 00y4aBaiar MHOTO CTYICHTH OT a3 IMIHH KOJIe-
U B Brirapus kato npodecruonannu 0akagaBpu B mpo)eCHOHATHO Hampasie-
Hue 5.3. KomyHuKaInmoHHa ¥ KOMIIOThPHA TEXHUKA.

CIIEIUAJHOCT KOMYHUKAIIUHN
N ®U3UYHA EJIEKTPOHHUKA

M Marucrbpcka nporpama: KoMyHukauuu u (pU3MYHA €JIEKTPOHMKA

Cpox na o6yuenue: 2 ceMecTbpa

Dopma Ha obyueHue: peIoOBHA
Pvrogooumen: nou. n-p Xusko KucboBcku
men.. 02/8161 640, ctas b417

e-mail:
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OT 3UMHUS CEMECTHP U 3aBbPILIBA C JUIUIOMHA padoTa.

Yenosus 3a kanouoamemeane: B marucrepekara nporpama KomyHukarmm
u pU3NYHA eNIEKTPOHUKA MOTaT Jia ce 00ydJaBar CTy/I€HTH, KOUTO IIPUTEKABAT:
00pa3oBaTeHO-KBaTM(PHUKANOHHA CTENCH ,,0akanaBbp” mo KomyHukammm u
¢u3nYHa eNeKTpOHUKAa WM (U3MKa M MHXKEeHepHa (u3nka; oOpa3oBaTeIHO-
KBaM(UKAIMOHHA CTENEH ,,0aKajJaBbp™ WIH ,,MarucThp* IO MPHUPOIHU HIH
WH)KEHEPHHU CIICIIHATHOCTH; 00pa30BaTeIHO-KBAIN(HUKAIIOHHA CTENeH ,,0a-
KaJaBbp* WM ,,MarucThbp* ¢ yYUTENCKa NMPaBOCIOCOOHOCT MO (U3MKaA, MaTe-
MaTHKa, XUMUSL.

[IpuemaT ce KaHTUAATH 34 CYOCUOUPAHO OOYUeHue U 6 niamena gopma.
KannunarcrBamure B Moy 1 3a Mecta, cyOcuaupanu oT JbpKaBaTa, rmoJjiarat
MIPUEMEH M3MIHT 10 (GHU3HKa, 8 KAHIAUAATHTE 332 MOy 2 — 1O (pr3MKa Wi XUMUS
BbB Dakynrera o xumus u papmanus. Kanauaarcreamure 3a miatena gpopma

Ha oOydeHHe ce Kiacupar 0e3 U3MUT [0 CPeJHUs yCIeX OT JUIUIOMaTta 3a BU-
cmre oOpazoBaHHe (YCIIeXbT TPsOBa qa Ob1e He MO-HUCHK OoT JJoOBD).

[Mpunobunure 0OpazoBaTeHO-KBATU(PHKAIIMOHHA CTEIIEH ,,MaruCThpP-HHXe-
Hep® o KomyHukanmu u ¢pu3niHa eJIeKTPOHUKA B 3aBHCUMOCT OT MOJLYJIA, KOHTO
ca n30painy, ca HOATOTBEHH Jla N3IIBIHABAT CIICAHUTE ACHHOCTH:

Moayn 1. KomyHukamuu

Jla ochlnecTBsIBaT KOHCTPYKTOPCKA, TEXHOJOTMYHA U M3CJIEJOBAaTENICKA
JeWHOCT B 00JacTTa Ha KOMYHHMKAIIMHTE; Jla M3BHPIIBAT MIPOYYBaHE, AaHAIN3,
TECTOBE M EKCIUIOATALM Ha OTJAEIHU MOLYJIH, OIOKOBE, YCTPOMCTBA U MPEXH
B 00J1aCTTa Ha CHbBPEMEHHUTE KOMYHHUKAIIMK; /1a y4acTBaT B IMPOM3BOACTBOTO,
MOHTa)Xa M HACTpOHKaTa Ha KOMYHHKAlMOHHM ycTpolcTBa. Paborara mo 00-
CIIy’BaHe Ha Mpexxure 3a cbBpeMeHHuTe 4G u 5G cranaapTu.

Monyn 2. ®u3udHa eneKTPOHUKA

Hda ochbInecTBIBaT KOHCTPYKTOPCKA, TEXHOJOTHYHA W H3CIICAOBATEIICKA
JIeWHOCT B 00acTTa Ha (pU3UYHATA €JEKTPOHMKA, J1a U3BBPILIBAT NPOYUBaHE,
aHaJIM3, TECTOBE M eKCIUIoaTallMsl Ha TEeXHOJOIMYHM YCTPOHCTBA HA OCHOBATa
HAa TUIa3MEHHU U3TOYHHIIM, Ha TOJIEMH IUIA3MEHH YCTAaHOBKH W Ta30BH Pa3psiv;
JUArHoCTHUKa U MOAAPBIKKA IMPHU TNIA3MECHUTE TEXHOJIOTUH 3a OTJIaraHe Ha TbHKU
CJIOCBC, MO]II/I(DI/IKS.HI/ISI Ha MMOBBPXHOCTH, IJIa3MEHO €IIBAHC U OP.

3aBBPIIMINATE CIICIIUATHOCTTa MATHCTPH Ca TIOATOTBEHU JIa CE pean3nupar
KaTO KOHCTPYKTOPH, CIIEIHAIHNCTH M0 MOJJIPHKKA U CEPBHU3 B 00JaCTTa Ha KO-
MYHUKAIIUUTE U TUIA3MEHHUTE TEXHOJIOTHU BBB (PU3UYHATA EJICKTPOHHUKA; CIIC-
[UATUCTHU, EKCIICPTH, KOHCYJITAHTH B IbPKaBHU U YaCTHU (PUPMH, HAYYHO-TIpe-
MO/aBaTEJICKU M U3CIIEI0BATEIICKH Ka/IPH.

OOy4eHHeTO ce OCHIIECTBsIBA OT €KUIl OT MpPEeroaBaTes oT Kareapa Pa-
IUo(U3KKa U eNeKTpOHKKA, DHU3KMKa HA KOHJCH3MpPAHATA MATCPHUs U MHUKPOE-
nekTponuka, Keanrosa enekrponuka, OnTuka u crnektpockomnus. CTyIeHTUTe
“MaT BB3MOXKHOCT 3a IIpakTHka He camo B bearapus, Ho u B Ecole d’Ingenieurs



(ECE-Paris, France), Aalborg University (Copenhagen, Denmark), Instituto
Superior Technico (ISt-Lisbon, Portugal), University of Bologna (Bologna,
Italy), bepro (Uexus) u np.

IIporpama
3a KOHKYPCHHS 3IIUT 32 BCHYKH MarMCTHPCKU MPOrpamMu
(6e3 MIT Onrrometpust — 2 ceM., MIT ACTpOHOMUS ¥ TIOMYJIAPU3ALIHS
Ha acTpoOHOMHMsITa, be3kndHu Mpexu u ycrpoiicTsa, KomyHnkannu
U (pU3MYHA ENEKTPOHKKA)

1. Mexanuka. [IpyHIMNN Ha AMHAMHKaTa B KJlacuyeckaTta MexaHuka. Ku-
HETHYHA U MOTeHUIHaNHa eHeprus. Vimmysnc. MoMeHT Ha uMIysca. 3aKOHH 3a
3ama3BaHe B MEXaHUKaTa.

2. 3axoH Ha HroToH 3a rpaButanusara. Kereposa 3agaua.

3. T'anuneesu u JlopeHuosu tpanchopmaryu. CrierpainHa Teopust Ha OTHO-
CHUTEIHOCTTA.

4. TepmonuHamMuKa Ha uaeaneH ra3. TepmoanHamMmuuay npouecu. [IbpBu u
BTOpH NMPHUHLUI Ha TepMoauHaMuKkaTa. Lluksa Ha KapHo.

5. MonekyJIHO-KMHETHYEH MOJEIT Ha uaealeH ras. Paznpenenenne Ha Mak-
cyen — bonman.

6. EnextpuyHo nosie. EnekrpuueH kanmauuTeT. 3aKOHU 3a HOCTOSTHHUS TOK.
[IpaBuna na Kupxod.

7. MaruutHo nosie. Cwiia Ha Jlopenn. JIBukeHHe Ha 3apeleHd YacTULU B
€JIEKTPUYHO ¥ MarHUTHO 1oJie. MaccrekTpoMeTpHs. Y CKOPUTENIN Ha 3apelleHH
YaCTHUIIH.

8. EnexrpomaruutHa unaykuus. [IpoMeHnus Tok.

9. YpaBHenusa Ha Makcyen. EneKTpoMarHuTHH BBJIHHA B U30TPOITHH CPEIH.

10. IInazma. OcHOBHU XapaKTepUCTHKH. JlebaeBCkU paauyc U Miaa3MeHa
4eCcToTa.

11. Nntepdepennns Ha cBeTnuHata. OpenenoBa u Opaynxodepora 1u-
¢pakius. Judpaxunonna penrerka. Murepdepomerpu.

12. OtpaxeHue U IpeyyInBaHe HAa CBETIIMHATA HAa TPAaHUIIaTa HA JBE CPEIH.
IMonspuzanms.

13. l'eometpuyna ontrka. OnTudHH eneMeHTH. DopMupaHe Ha N300paKEHUETO.

14. TomuHHO W3THYBaHE. 3aKOHU 32 U3ITBPUBaHE Ha a0COIOTHO YEPHO TSJIO.

15. Otnenurenna pabota Ha enekTpoHa. BeHmeH ¢ortoedext. Edexr Ha
KomntsH.

16. BeiiHOBU cBo¥icTBa Ha MUKpoudacTinuTe. BriHa Ha J{po bpoiin. [udpak-
WS Ha eNIeKTpOoHU. [IpUHITUIT 32 HEOTPEeIeIeHOCT Ha Xai3eHoepr.

17. Ypasuenue Ha lllpsoaunrep. YacTuna B noTeHuManHa sima. Bogopoaen
arom. CrivH Ha enekTpoHa. KBanToBM uncia.



18. MHOTrOe/IeKTPOHHH aTOMH, CIIOMCTa CTPYKTYpa Ha aTOMHAaTa OOBHBKA.
[Ipunuun Ha Ilaynu. [lepuoauyna cuctema Ha €IEMEHTHTE.

19. Atomuu ciektpu. @uHa U CBpbX(HUHA CTPYKTypa Ha CIIEKTPHTE.

20. CioHTaHHY ¥ MHAyIMpaHu npexoau. HBepcHa HaceneHocT. Jlasepu.

21. Snpenu cunn u siapern moneny. Eneprus Ha cBbp3BaHe. [leneHe u cuH-
Te3 Ha s1pa.

22. PagmoakTWBHOCT: 0-pa3manaHe, P-pasmamane, y-mpexomu. Edexr Ha
Mpsocbayep.

23. 30HHa CTPYKTypa Ha €NEKTPOHHHUS CIEKTHP B KOHIEH3UPaHU
cpenu. EnexTpuueH TOK B METAJIM U MOJyIPOBOJHULIU. P-1
npexona.Enektponau enemeHTH. bumnosisspHu U mofieBU TpaH3uctopu. Onepa-
UOHHY ycuiaBarean. OTpuiiatesina oOpaTHa Bpbh3Ka.

24. EBooLus Ha 3BE3IUTE: paXI1aHe, €BOJIIOLIMS U KPAacH CTauil Ha 3BE3AU-
te. TepmosiapeHn peakuuu B 3Be3auTe. Juarpama Ha XepmmunpyHr— Poecen.
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JlanoB U. Enextpomaruuthu ssienus. C., Y HUBEpCUTETCKO U31. ,,CB. KimeHT
Oxpuacku‘, 1993.

MunkoBa A. ATomHa ¢usuka, nekuuu. C., uzf. ,,Pomuna‘, 2000.
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IIporpama
Ha KOHKYPCHHS M3IIHUT 32 MaruCThpCcKa mporpama OnroMeTpus
(cpok Ha o0yueHHe 2 ceMecThpa)

1. M3toynnnym Ha cBeTiiMHAa. ONTHYCH JUANA30H HA €JIEKTPOMArHUTHOTO
u3npuyBane. KopmyckysipHa U BEIHOBA TEOPUS HA CBETIIMHATA.

2. OTpakeHue U TipevyIBaHe Ha cBeTNIMHATA. [I[pubmmkeHne Ha reOMeTpry-
HATa OIITHKA.

3. Chepuunu sierm. @opmupane Ha 00pa3. [[HTMHIPUIHE ¥ TOPUYHH JICTITH.

4. Cucrema ot nen. Kapaunanam paparan. EnemMenTr Ha MaTpiIHATA OTITHKA.



5. Abepaiuu — cepruyHa, XpoMaTHYHa, KOMa, aCTUTMAaTH3bM, JIUCTOPCHSL.

6. CBeTJIMHATA KaTo eNeKTPOMarHuTHA BhJIHA. PasnpocTpaHeHne Ha CBeT-
JIMHHY BBJIHH.

7. CBerivHa B IUeNeKTpU4Ha cpena. [lonspusanys Ha cBeTIMHATA.

8. Unrepdepenmst. Audpakuus Ha Ppaynxodep. Andpaxuus va Openen

9. ®oTOMETPHYHH BEIUYUHU.

10. B3auMmopeiicTBre Ha CBETIMHATA C OPraHUYHATA MATEPUATA.

11. 3putenHo ycemane u 3puTesiHO Be3npusTre. JledhexTn Ha IIBETOBOTO
BB3npuATHe. CTPYKTYpHH U (PYHKIMOHAIHI OCOOCHOCTH Ha OKOTO.
3enuna. Peruna.

12. OnTuueH HepB U 3pUTETHO-NPOBOIHHU IBTUIIA. 3PUTEIIHO IOJIE.

13. ®otopenenuus — GOTOXUMUIHU U OHOPU3NIHH acTieKTH. Bumose ¢o-

TOPELENTOPH.
14. Pedpakiuonnu ocodbeHocTn Ha 0koTo. Pu3nuecka 1 KIMHUYECKa pe-
(bpakst.

15. 3putenna octpota. MeTou M ypeau 3a U3CNEIBaHE Ha 3pUTEIHA OCTPOTA.

16. Kinuanuna pedpaxmus. Ctatnyaa U tuHaMudIHa pedpakmms. Emerpo-

musi. AMeTponusl.

17. Xunepmerponus 1 NpecONONHs — BUJOBE; HAUMHHU 32 KOPEKIIHSL.

18. Muomnus 1 acTUrMaTH3bM — BHJIOBE; HAUMHH 33 KOPEKIHS.

19. HapyiieHnus Ha npeieH OYeH CErMEeHT.

20. Hapymienus Ha 3aJIeH OU4€H CETMEHT.

21. bunokynsapHo 3penue. KpuBoriieacTBo 1 aMOMHOIHS — BUAOBE; HAYUHH

3a KOpEeKIusl.

22. Crreniota — MPUYMHM, BUIOBE, MPOPIIAKTHAKA.

23. KoHTaKTHH JIEIH — HapaMeTpH, KOPEKIHs ¢ KOHTAKTHH JICIIH, T0Ka3a-

HUSI ¥ IPOTHBOIIOKA3aHUs 32 KOPEKIMS ¢ KOHTAKTHH JICIIIH.

24. OgHa (hapMaKoIOTHsL.

IIporpama
Ha KOHKYPCHHMS U3IHT 33 MaruCcTbpPCKa MporpaMa
AcCTpOHOMUS M TIOMYJISIpU3aLIHsl Ha aCTPOHOMUSITA (IbpKaBHA MTOPBHUKA)

1. AcTpoHOMHSATA KAaTO HayKa: MPEIMET U 1. Pa3BuTHE HA aCTPOHOMUSI-
Ta IpeE3 BEKOBETE. l'[pexom)T OT ICOLCHTPHUYHA KbM XCIIMOLCHTPUYHA CUCTEMA.

2. [IpunoxeHne Ha acCTPOHOMUSTA 32 U3MEPBaHE Ha BPEMETO U Ch3J/laBaHE
HA ITBPBUTE KAJICHAAPH.

3. CpBpeMEeHHH U3CIIEBAaHNS B aCTPOHOMUSATA U acTpodu3nkaTa.

4. Cwcra u napametpu Ha CirbHYeBata cuctema. O6mmm cBenenns 3a CibH-
LIETO, IJIAHETHUTE OT 3€MEH THII, Ta30BUTE TUTaHTH U MaJIkuTe Teja B CirbHYeBa-
Ta cucTeMa (TUIaHeTH JDKYKETa, aCTEPOUTN U KOMETH).

5. U3cnensane Ha Kocmoca upe3 KOCMUYECKH MUCHH, allapaTd U KOCMHYe-



CKHU TEJIECKOIH.
6. CrieKThp Ha €IeKTPOMarHUTHOTO M3/IbUBaHe. PerucTprupaHe Ha 3BE3IUTE
cnekrpu. [IpaBuna Ha Kupxod B criekTpanHus aHanms.
7. Ctpoex W eBoOIOIMs Ha 3Be3auTe. [umarpama Ha XepummpyHr-Poce.
I'maBHa mocien0BaTEIHOCT.

8. BupaoBe ramakTuku: MOP(OJIOTHYHH THUIOBE, CTPYKTypa U OCHOBHH
xa- pakrepuctuku. Kamepronna nuarpama Ha Xbu0billpunocute Ha Enyun
Xb0BJ 32 pazdupane Ha Mainabute Ha Beenenara. 3akoH Ha XbOBII.

9. Habmonarenau ocHOBH Ha TeopusTa 3a ['onemus B3puB. CTaHAapTECH
KocMmonorudeH mozen. Hayunu xunoresu 3a 6bpaemieTo Ha Beenenara.

Jlureparypa
Xensp Kynsp, Hatioxsn Xenbect, EHukaoneans Ha actponomusra, 2015
LBeran ['eoprues, Iletko Hexsnkos, Acrponomusi, 2017
Jeffrey O. Bennett, Megan O. Donahue, Nicholas Schneider, Mark Voit, The
Essential Cosmic Perspective, 2018
Robert Geller; Roger Freedman; William J. Kaufmann III, Universe, 2019

IIporpama
3a KOHKYPCHUS U3IUT 33 MATUCTBPCKU IIPOIPAMHU:
bexxuyHu Mpexu U yCTpOICTBa,
KomyHukaryy u Gpu3nIHa eNeKTPOHUKA

1. Mexanuka. IlpuHnunun Ha JUHAMHKaTa B KJIacHM4Yeckara MeEXaHHKA.
Kunernyna u notennuansa eaeprus. Mimmymnc. MoMeHT Ha uMmiyica. 3aKoHH
3a 3ama3BaHe B MEXaHUKaTa. Bunose cunu.

2. Eaextpuuno noiae, Enexkrpocrarnka. EnexrpuueH kamanuTeT. 3aKOHH 3a
MOCTOSIHHUS TOK.

3.  MarautHo noJe. Cuna Ha Jlopenu. J[BuwxeHue Ha 3apelleHd YacTHLH B
€JIEKTPUYHO ¥ MAarHUTHO TIOJIE.

4. EaexktpomMarHuTHa WHAYKUus. 3akoH Ha @apaneil. YpaBHeHuns Ha
Makcyern.

5. EneKTpoMarHNTHM BBJIHM B H30TponHH cpean. CxopocT Ha
pasnpoCTpaHeHHe, AbDKMHA Ha BbJHATA, BBJIHOBO 4HUCIO. JIMENEKTpUYHU
MaTepHaid: MPOHMUIAEMOCT, KoepHWIMeHT Ha npedynBane. TEM
IpeaaBaTeH! JMHUU — KOAKCHAITHY JTUHUU.

6. IlocrosHHOTOKOBM Bepuru. 3axoH Ha Kupxos. Jlenurenu Ha HampeXeHUeE.
VitrcronoB MocT. Teopema Ha TeBeHen. Teopema Ha HoprhH. RC-Bepury,
3apexkaaHe U paspexaHe Ha koHjaeHs3arop. L-R Bepurn.



10.

11.

12.

13.

14.

IIpomenimBoTOKOBH Bepuru. IIoHATHA 3a NEPHOAMYHOCT HA CHUTHAIL
Yecrora, ¢popma Ha currana. CpeqHa CTOWHOCT Ha CUTHAJ, CTOHHOCT BPBX-
JI0-BpBX M CPEIHOKBaJpaTHYHa CTOMHOCT Ha curHana. Vmnenmanc. LRC-
Bepurn. Pe3onanc. KauectBeH ¢axrop. IloHsTHe 3a  BBTpEmIHO
CBIIPOTUBIICHNE HA M3TOYHUK HA CUTHAN U e()eKT Ha HATOBAPBAHETO MY.
IMonynposoanukoBu enemeHTH. [lomynpoBogHukoBH auonu. Bunose
nuonu. Bapukanu, neHepoBH AMOAM, M3NpaBUTENHU nuonu, PIN-muoaw,
cBeTOOUOAM. XapakTepucTuku. bunomsipHu tpansuctopu. IlpuHuun Ha
JIEHCTBUE U XapakrepucTuku. YcuiasaHe o Tok. FET Tpansucropu,
XapaKTepUCTUKHU, BUJOBE U MapaMeTpH. IIoHATHE 3a MHTErpaHa cXxeMa.
Yeunsarenn. Knacupukamus na ycunsarenurte. Kiracose Ha pabota. Kiac
A, xmac B, xiac C. BX0HO U HM3XOIHO CBIIPOTHBICHHE Ha YCHJIBaTEJIMTE.
YecToTHa XapakTepucTHKa Ha ycuiBarenute. YecrorHa nenta. OOparHa
BpB3Ka — MOJIOKUTEJIHA M OTpHIATeNHa OOpaTHa BpB3Ka. 1pPaH3UCTOPHH
ycunBarenu. ExBuBanentHu cxemn, h-mapamerpu. CxemMu Ha CBBp3BaHE —
00111 eMuTep, ob1a 6a3a, oo koaekrop. OnpenensHe Ha padOTHATA TOYKA U
MOCTOSSHHOTOKOB PEKUM Ha YCHIIBATENS.

OnepanuoHHu ycujBaTenau. JlepuHUIMsA, CHMBOIM M W3BOAM Ha
HHTErpajHaTa CcXeMma. YCHIBaHEe ChC M 0Oe3 oOpaTHa Bpb3Ka. BXomHO
M3XOJHO ChIpoTuBIeHHUE. [lapaMeTpu — 4ecTOTHa JIeHTa, HalpekeHHe Ha
odcer, SR, CMRR. VcunBaHe u 4YecTOTHa JIeHTa — Bpb3ka upe3 GBW.
CxeMH Ha CBbpP3BaHE — MWHBEPTHpAIl W HEWHBEPTHPAIl YyCHUIBATEell.
ITono6psiBaHe Ha cUMETPUATA U OTpaHNYaBaHE Ha YECTOTHATA JICHTA.
Jloruueckn cxemu. KomOnHammonHa u mocienoBaresiHa JIOTHKA. Tadmunum
Ha UCTHHHOCT Ha OCHOBHHTE JIormdecku cxemu. bydepun, uBepTopH, cxemn
U, NN, uzknrousaino MJIN. Bucrabwinu cxemu. RS-tpurepu, JK-tpurepu,
T-tpurepu, D-tpurepu. bposun. Jlorngecku cemeiictea. TTL- u CMOS-
noruka. Jlornuecku HuBa Ha otaenHure gorndecku MC u mryMmoB 3amnac.
Komnuiexchun yuesa. Peanna u mMarnHepHa 9acT, abCOJIIOTHA CTOWHOCT H
(daza. T'eomerpuuecko npencrassue. @opmyna Ha Oiinep. [IponsBeneHue u
YacTHO Ha KOMIUIEKCHH ynciia. KommiekcHu QyHKIMN.

Judepennmnajno W WHTerpajdHo cmstaHe. Hapacrtane Ha ¢yHKUuS,
JudepeHnral, Tpou3BoAHN. [eoMeTpruecKko 3HaYeHHEe Ha MPOM3BOJHATA B
Touka. MIHTerpupane Ha QyHKIMS: HEONIPEAEICHH 1 ONpEAeIeH! HHTETpally,
TeOMETPUUECKO 3HAUCHHE Ha ompeneneHus: unrerpain. dopmyna Ha HroToH-
Jlaitonun. Pen va Teinbp.

JIuneiina anredpa. Marpumm, Bekrtopu. IIpomsBeneHme Ha MaTpHIH,
OpoM3BElEHNEe Ha Marpuua U Bekrop. JlerepMuHaHTu. MarpuyHu
ypaBHeHus. HBepTHpaHe Ha MaTpulld. YCJIOBUE 3a UHBEPTHUPYEMOCT Ha
Marpuiia. Meroau 3a nHBepTHpaHe Ha Marpuin: ['aycoBa enumunanus, LU-



JEKOMIIO3UIIMSA, AJIOHIMPAaHo KoiaudecTBO. CoOCTBEHM CTOWHOCTH U
COOCTBEHU BEKTOPH Ha MaTpUIIA.

15. BexkTopHH W ckajdapHu mnojera. Omnepanuu ¢ BEKTOpPH, BEKTOPHO HU
CKalapHO TMpOu3BeIcHHE. DBekTopeH aHamu3: TpaaueHt, poTanus,
JuBepreHuus. Mlarerpupane Ha BEKTOpHU II0JIETA.

16. IlpeoOpasyBanme Ha Dypue. Peanen u komiuiekceH pen Ha Dypue.
CHexrsp, AaMmIUINTYOW, OCHOBEH XapMOHHK, XapMOHHYHH YECTOTH.
IIpeobpa3yBanme Ha Dypue.
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[3] Puuapn daitaman, Paiinmanosu nexyuu no usuxa, mom II. Haponna
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Exam Topics
for the entrance exam for master's program
"Aerospace Engineering and Communications"

1. Mechanics. Principles of dynamics in classical mechanics. Kinetic and potential
energy. Momentum. Angular momentum. Conservation Laws in Mechanics.
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11.

12.

13.

Types of forces.

. Electric field. Electrostatics. Electrical capacity. Laws of direct current.
. Magnetic field. Lorentz force. Motion of charged particles in electric and

magnetic field.

. Electromagnetic induction. Faraday's Law. Maxwell's equations.
. Electromagnetic waves in isotropic media. Propagation velocity, wavelength,

wave number. Dielectric materials: permittivity, refractive index. TEM
transmission lines — coaxial lines.

. Direct current circuits. Kirchhoff's law. Voltage dividers. Wheatstone Bridge.

Thevenin's theorem. Norton's theorem. RC-circuits, charging and discharging a
capacitor. L-R circuits.

. AC circuits. Signal periodicity concepts. Frequency, waveform. Average signal

value, peak-to-peak value and signal rms value. Impedance. LRC-circuite.
Resonance. Quality factor. Concept of internal resistance of a signal source and
effect of its load.

. Semiconductor elements. Semiconductor diodes. Types of diodes. Varicap

diodes, zener diodes, rectifier diodes, PIN-diodes, LEDs. Characteristics. BJT
transistors. Principle of operation and characteristics. Current gain. FET
transistors, characteristics, types and parameters. Concept of integrated circuit.
Amplifiers. Classification of amplifiers. Class A, B, C. Input and output
impedance of amplifiers. Frequency response of amplifiers. Bandwidth.
Feedback — positive and negative feedback. Transistor amplifiers. Equivalent
circuits, h-parameters. Basic circuits of connection — common emitter, common
base, common collector. Determination of the operating point and DC operation
mode of the amplifier.

. Operational amplifiers. Integrated circuit definition, symbols and pinouts.
Amplification with and without feedback. Input and output resistance.
Parameters — bandwidth, offset voltage, SR, CMRR. Gain and bandwidth -
relation via GBW. Connection circuits - inverting and non-inverting amplifier.
Symmetry improvement and bandwidth limiting.

Logic schemes. Combinational and sequential logic. Truth tables of basic logic
circuits. Buffers, inverters, AND circuits, OR, exclusive OR. Bistable circuits.
RS-flip-flops, JK-flip-flops, T-flip-flops, D-flip-flops. Counters. Families of
logic integrated circuits. TTL and CMOS logic. Logic levels of individual logic
ICs and noise margin.

Complex numbers. Real and imaginary part, absolute value and phase.
Geometric representation. Euler's formula. Product and quotient of complex
numbers. Complex functions.

Differential and integral calculus. Growth of a function, differential,
derivatives. Geometric meaning of the derivative at a point. Integration of a
function: indefinite and definite integrals, geometric meaning of the definite
integral. Newton-Leibnitz formula. Taylor's series.



14. Linear algebra. Matrices, vectors. Product of matrices, product of matrix and
vector. Determinants. Matrix equations. Inverting matrices. Matrix invertibility
condition. Methods for inverting matrices: Gaussian elimination, LU-
decomposition, adjoint quantity. Eigenvalues and eigenvectors of a matrix.

15. Vector and scalar fields. Vector operations, cross and scalar product. Vector
analysis: gradient, divergence, curl. Integration of vector fields.

16. Fourier transform. Real and complex Fourier series. Spectrum, amplitudes,
fundamental frequency, harmonic frequencies.

Literature

(1]
(2]
(3]
(4]
(5]

(9]

M. Maximov, Fundamentals of Physics Vol 1. Mechanics, thermodynamic
and molecular physics, Bulvest 2000, Sofia 2008 (in bulgarian)

M. Maximov, Fundamentals of Physics Vol 2. Electricity and Magnetism.
Waves and Particles, Bulvest 2000, Sofia 2008 (in bulgarian)

R. Feynman, R. Leighton, M. Sands, The Feynman Lectures on Physics Vol
2, https://www.feynmanlectures.caltech.edu/II_toc.html

L. Lalov, Electricity, magnetism, optics — the first grand unified theory, St.
Kliment Ohridski University Press, Sofia, 2001, 2008 (in bulgarian)

1. Zheliazkov, Vibrations and waves, St. Kliment Ohridski University Press,
Sofia 2000 (in bulgarian)

S. Ivanov, Radiation and propagation of EM waves, St. Kliment Ohridski
University Press, Sofia 2004 (in bulgarian)

M. Tooley, Electronic Circuits: Fundamentals and Applications, 2nd ed.
Newnes, 2002.

G. Strang, Introduction to Linear Algebra, 4th ed. Wellesley-Cambridge

Press, 2009.
Edwin Herman, Gilbert Strang, Calculus, vol. 1, OpenStax, 2018.

[10]J. Brown, Ruel V. Churchill, Complex Variables and Applications, 8th ed.

McGrawHill, 2009.

[11]P. Matthews, Vector Calculus, McGraw-Hill, 1998
[12]R Serway, J Jewett, Physics for scientists and engineers with Modern

Physics, 9" Ed

[13]Mary L. Boas, Mathematical methods in the physical sciences, 3" Ed



