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IIpodecnonanno nanpasaenue: 1.3 Ilexaroruxa Ha o0y4yeHue 1o ....

+ Du3mKa 1 MaTeMaTHKA

» Memooonozus Ha 00yueHuemo no Gu3UKa u acmpoHOMuUsL

[podecuonanno nanpapiaenne: 5.3 KoMyHHKaIMOHHA M KOMIIOTHP-
HA TEXHUKA

» Aerospace engineering and communications

»  Besoicuynu mpesicu u ycmpoucmea

+ KoMyHHKanuu u pu3H4HA eITEKTPOHUKA
»  Komynuxayuu u pusuuna enekmpoHuxa

CIIEOQUAJIHOCT ®U3UKA
M Marucrbpcka nporpama: ONTHKa H CHEKTPOCKONUSA

Cpok Ha oOyuenue: 3 ceMecTbpa
Dopma Ha obyueHue: pejoBHA
Pvrosooumen: nmpod. ndu Acen ITamos
men.: 02/8161 286

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

Marwuctspcekara nporpama ONTHKa U CHEKTPOCKOIHS MMa CHEHHAIM3HUpaHa Haco-
YyeHoCT. TSI Ha/irpak/ia MoJTydeH!Te B OaKajlaBbpCKaTa CTeNeH 3HAHFS C 1161 TOJTOTOB-
Ka Ha CIICIUAINCTH B CJICIHUTE 00JACTH: (PM3HKA Ha aTOMUTE M MOJIEKYIIHTe; (DI3UKa
Ha TUIa3MaTa; ONTHYHHI M3MEPBAHUS U ONITUYHH TEXHOJIOTHH; OTITHYHA CTICKTPOCKOITHS
Y CIIEKTpAJICH aHaJIU3; OPraHUYHA ONITOCJIEKTPOHHKA.

OOy4eHHNeTo € ¢ MPOIBIDKATEITHOCT MpU ceMecmbpa | porpaMara 3arod-
Ba OT 3UMHUS CEMECTH.

Yenosus 3a kanouoamcemeane: B Mmaructspckata nporpama Onruka u cre-
KTPOCKOIIMSI MOTaT a ce 00y4aBaT CTY/ACHTH, KOUTO MPUTEkKaBaT:

v’ 00pa3oBaTeNHO-KBAIU(DHUKAIIMOHHA CTENEH ,,0aKanaBbp® 1o (PU3HKa;

v’ 00pa3oBaTeNHO-KBATU(DUKAIIMOHHA CTEMNEH ,,0aKAIaBbD* WIH ,,Maruc-
THP** 1O IPUPOIHN MM UHXCHEPHH CIELUATHOCTH;

v’ 06pa3oBaTeIHO-KBAIU(PUKALIMOHHA CTETIEH ,,0aKaIaBbp* MU ,,MaruCThpP*
C y4uTeJICcKa IpaBoCIocOOHOCT MO (pU3HMKA, MaTEMaTHKa, XUMUS U OMOJIOTHSL.

IIpuemar ce cTyneHTH 3a cybcudupano obyuenue u 6 niamena opma.
KananparcrBamure 3a MecTa, CyOCHAMPaHU OT JbpiKaBara, IojlaraT IpueMeH
m3nuT 1o ¢pusnka. Kanaunarcramure 3a miartena ¢popma Ha 00ydeHHe ce Kiia-



cupar 6e3 U3MHUT, 10 CPEeHUS YCIIeX OT JUIIOMATa 3a BHcIie oOpa3oBanue (yc-
MEeXBT TPSIOBa 1a ObJie He MOo-HUCHK OT J06Bp).

[IUpOKUAT CHEKTBP OT MPEIIOKEHU H30UpacMU KYPCOBE OCUTYpsBa Ha
MaruCcTPUTE COJHIHA MOATOTOBKA B KEIaHUTE OT TAX 00JacTH HA OOydYeHHE.
Yact OT TIX UMaT TPeaUMHO (yHTAMEHTaleH Xxapakrep ((pu3nKa Ha aTOMHTE
U MOJIeKynuTe, pU3MKa Ha MIa3MaTa) U JaBaT Bb3MOXKHOCT Ha CTYJCHTHTE 3a
peanu3aiys y HaC U B 4y)KOMHA B HAYYHOM3CJICAOBATENICKHU [ICHTPOBE M BUCIIH
yueOHH 3aBefeHus. J[pyTH MMar MpPEIMMHO TPUIOKEH XapakTep (OmTHYHH
U3MEPBAaHUSA U ONTHYHHM TEXHOJIOTHH, ONITUYHA CICKTPOCKOIMS M CICKTPaJCH
aHaITN3, OPTaHUYHA ONTOCIEKTPOHHMKA) M MO3BOJISBAT paboTa KaTo CKCIEePTH U
CHELUATKCTH B ONTUYHHU U MAIIHHOCTPOUTEHH QUPMH, B METPOJIOTHYHH, €KO-
JIOTHYHH, apXCOJOTHMYHH, MEIUIIMHCKA U OUOJIOTUYHU MWHCTUTYTH, XUTHEHHO-
eMUICMHUOJIOTHYHH M BETCPUHAPHO-CAHUTAPHU KOHTPOIHH OPraHU3alUH, XH-
MHUYECKaTa MPOMHUIIICHOCT U APYTH.

Maructbpckara mporpaMa € Hepa3pHBHO CBbp3aHa C HAy4YHOM3CIICIOBa-
Tenicka pabora. Ha cTyseHTHTE OT Ta3u MaruCThpcKa Mporpama ce mpejiara
paboTa B KUK [0 HAYYHHU MPOCKTH Ha Kareapara. ToBa Mo3BOJIsIBA €CTECTBE-
HO MIPEMHUHABAHE B JIOKTOPCKATa CTEICH Ha 00yYCHUE.

M Marucrbpcka nporpama; TeopernyHa W MareMaruuecka (u3uKa

Cpok Ha obyyenue: 3 ceMecTbpa

Dopma na obyyeHue. pelOBHA
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 CEeHATHCTH, YHATO
noJyueHa npoecuoHaHa KBATU(PUKAIHS J1a UM J1ajie Bb3MOXHOCT 3a peau-
3anus ¥ paboTa KaTo MpenojaBaTeId B YHUBEPCUTETH U KaTO HAyYHU pabOTHHU-
I[{ B HAYYHOU3CIICAOBATEIICKUA HHCTUTYTH. SHAHUATA U YMEHUSTA, IPUI00UTH B
paMKHTE Ha MaruCThpCKaTa Mporpama, mo3BoJIsBaT Ha 3aBbPIIAINTE 5 CTY/ICH-
TH YCIICIIHO JIa C€ BKIIOYaT B HayYHOHM3CIECOBATEICKUS NPOLIEC U J1a paboTsT
I10 33/Ia4H W MPOCKTH B HaW-CHBPEMEHHUTE O0JIACTH HA KBAHTOBaTa TEOPHUsS Ha
IOJICTO, TPABUTAIMATA, KOCMOJIOTHATA, aTOMHATa (QU3MKa, (PU3UKaTa HAa YacTHU-
IUTE, KOHACH3MpPaHaTa MaTC€pursd, KBAaHTOBATa ONTHKA W JPYTHU NMECPCIEKTUBHU
00JacTH Ha MOJIepHaTa TeOpeTUIHA U MaTeMarndecka gusuka. Ot ocobeHo 3Ha-
YCHHE € HAJIMYUETO Ha HACKOPO HM3TPajJicHaTa MOIIHA U3YHCIUTEIHA CHCTEMA
(kbCTEp) Ha TepUTOpHATA Ha Kateapa TeopeTHuHa (QU3MKA.

Yenosus 3a kanoudamcemesane: B nporpamara mie ce o0y4aBaT JIHIA, KOH-
TO UMaT 00pa30BaTeTHO-KBATH(UKAIIMOHHA CTEIIeH ,,0aKalaBbp‘ IO CIeIHal-



HOCTHTE OT NpOo(eCHOHATHO HanpasieHue PU3NUecKku HayKu U JAPYTH CPOJHU
HanpasieHus. [IpuemMaT ce KaHAUAATH 3a cy6cuoupano obyyenue u ¢ niameHd
@opma. KannuaoatcTBamuTe 3a MecTa, cyOcuoupanu om 0vpicasama, mojarat
npueMeH U3MuT 1o ¢usuka. Kanaunarcreamure 3a niamena gpopma na ooyue-
Hue ce Kitacupat 0e3 H3IUT, 0 CPeIHUs YCIeX OT JUIIOMATa 3a BUCIIe 00pa3o-
Banue (ycrexbT TpsAOBa 1a Obe He mo-HUCHK oT JJoOwp). [Iporpamara 3amousa
Tpe3 3UMHUSL CEMeCmbD.

OOy4eHneTo ce OpraHmu3upa B TPH CEMECTbpa MO YTBBbPACHA yieOHa IPo-
rpama B 06em 1200 yaca (113 kpeaura) u 3aBBpPIIBA ChC 3aIUTA HA AUTUIOMHA
pa6ora (21 kpeaura). [loaroroBkara Ha AMIUIOMHATa paboTa ce OCHIIECTBSABA
YCIIOPEIHO ¢ ayAUTOPHOTO OO0YUCHHUE Mpe3 TpeTHs ceMecTsp. OouusT Opoit n3-
OupaeMu TUCIUILUIMHY € 22, KATO MUHAMAITHUAT Opoii Ha U30UpaecMHTE KYPCOBE
e 14 —3a mppBu cemecThp 6 kypca (300 vaca, 30 kpeaura), 32 BTOpU CeMeCThp 6

kypca (300 gaca, 30 kpenura), 3a Tpetr cemectbp 2 kypea (120 yaca, 9 kpenura).

OcobeHocT Ha JaieHaTa MarucTbpcka Iporpama e, e HaMa 3aAbIDKUTEeTHH

KypcoBe, a BCHUKH ca m30upaemu. CTyICHTHTE HMAT NPaBO CIIE/ ChITIACyBaHEe
C PBKOBOAMTEINS HA MarHCThPCKATa IIPOrpaMa Jia 3aMEHAT JBa OT H30HpacMuTe
KypCOBE C Kypc OT Jpyra AeHCTBUTEIHO NPOBEX/allla Ce MarucTbpcka nporpa-
Ma BbB Ousznueckust hakynrer.

OO0y4eHHEeTO ce OCHLICCTBABA OCHOBHO OT EKHII OT NPETOJaBaTeNH OT KaTe-
npa Teopernuna duzuka Ha Ouzndeckust HaKynTeT, OT NPEIoAaABATENH OT APY-
ru pakyntetr (P akynTeT mo MareMaTuka U HHPOPMATHKA), a CIIO TaKa U OT
HAay4YHU CHTPYJHULM OT MHCTUTYTUTE HA brirapckara akaieMus Ha HayKUTe.

M Marucrbpcka nporpama: KpantoBa umnpopmaruka

Cpok Ha obyyenue: 3 ceMecTbpa

@Dopma na obyuenue: peoBHA

Pvrosooumen: akan. npod. nbu Hukonait 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/ICOKOKBaJ'II/Iq)I/I[H/Ipa-
HH CIIE[IMAINCTH 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.



Venoesus 3a kanouoamemeane: Kannunarure tpsoBa Ja UMaT OakajiaBbpcka
CTETICH I10 HAKOS OT CIICIIMAITHOCTHTE OT HAaNpaBICHUs (HH3HKA, HHXCHEpHA (u-
3MKa, MaTeMaTHKa, HHPOPMaTHKa, HHKCHEPHH HAyKH WK XuMus. Te TpsiOBa na
ca CITymajiay KypcoBe M0 KBAaHTOBa MEXaHHKa, CTAaTUCTHYECKa (PU3UKa U aTOMHA
¢u3nka, KakTo 1 0a30BU NMO3HAHUS 110 MaTeMaTHKa U WHpopMaTuka. Morart 1a
ObiaT npueMaHu 1 OakaJlaBpH, KOUTO HE ca CIYIIAIN WX ca CITyIIalH B 10-Ma-
5K 00eM 1o1o0HM KypcoBe. Te NOBIHUTENHO I11e TpsiOBa Jja IPOCIIyIIaT KaTo
(haKynTaTHBHYU CHOTBETHUTE CIICIIMAIN3UPAIIH KypCOBE, IIpeUIaraHy B OaKaia-
BBPCKHUTE NMPOTpaMu BB Pu3nueckus GakynTer.

MarucTppckara mporpama 3amouBa Ipe3 sumuus cemecmuvp (cybcuodu-
pano om Owpoicasama o6yuenue u obyyenue cpewy s3aniawane). IpueMbT
Ha CTYAEHTH 3a CyOCHIMpaHO OOydYeHHE cTaBa C IPHEMEH H3IHUT MO (HU3HKA.
KannmnatcrBamure 3a miateHa gopma Ha oOydeHHe ce KiacupaT 0e3 M3ITHT,
10 CpeHMs yCIieX OT AMIUIOMAaTta 3a BHclIe oOpa3oBaHue (ycrnexbT TpsOBa aa
Obsie He o-HUCHK OT J100BD).

OOy4eHHETO ce U3BBPIIBA OT BHCOKO KBATH(UIMPAHU MPEHOAABATEIN
ot ®usnueckus Gakynrer u bbarapckara akajgeMusi Ha HayKUTe, KOUTO UMaT
JBITOTOMINCH OMWT B HAYYHW H3CIICABAHUS IO KBAaHTOBA MH(OpPMATHKA U
KBaHTOBH TexHoyoruu. OIe IpH 3alMCBaHETO HA BCEKH CTYICHT Iie Obe OI-
pelelnieH akaJleMU4eH HaCTaBHUK M3MEXAY MIPENoaBaTeIuTe B Iporpamara.

[Ipe3 mbpBUS 1 BTOPHSI CEMECTBP HA MarucThpcKara Iporpama CTyIeHTUTE
Tps0Ba Ja N3CIYIIAT U MOJI0XKAT M3ITUTH 10 S 33ABJDKUTEIHN Kypca (BKJIIOYBa-
1y MeTozu 3a KBaHTOB KOHTPOJI, YBOJ B KBAHTOBUTE TeXHOJOInH, ChBpeMeH-
Ha aroMHa (u3nka, KBAaHTOBM KOMIIOTPH M KBAaHTOBM AJITOPUTMHU ¥ KBaHTOBM
CHUMYJIAll! ¥ KBAHTOBA METPOJIOTHS) U 3 M30UpaeMu YIeOHH TUCIUILIHNHHA (BXK.
CHIBbPIKaHUETO Ha yuyeOHMS IUIaH), OT KOUTO aa Habepat rmo 30 kpeaura Ha ce-
MecTbp. CTyJeHTHTEe MOTaT Jja n30UpaT KypcoBe U U3MEX/y Te3H, NpeiaraHu
B OCTAHAJINTE MaruCThPCKHU Iporpamu BbB Pusndeckus paxynret u Dakymnrera
10 MaTeMaTHKa 1 HHpopMaThka. TpeTHsT ceMecThp Ha porpamara BKIIFOUBa 2
n300pHM Kypca U € TIOCBETEH Ha M3ciieioBaTesicka paboTa 1mojx pbKOBOJICTBOTO
Ha IIperno/aBaTe 1 MoAroToBKara Ha JUIIoMHa pabora (06mo 30 kpenura).

OcBeH 0a30BH TEOPETUYHH MMO3HAHKS 32 KBAHTOBHUTE TEXHOJIOTHH, CTYICH-
THUTE IIe CE 3aM03HAST U C OCHOBHUTE EKCIIEPUMEHTAJIHH JOCTH)KEHHSI, Ha KOU-
TO 11e OB/IAT MOCBETEHH 3HAUUTEJIEH JISUT OT JieKiuuTe 1o ChBpeMeHHa aTOMHa
¢u3KKa 1 YBOJ B KBAHTOBHUTE TEXHOJIOTHH, KAKTO U HAKOW OT M300pPHUTE Kyp-
coBe. B pamkure Ha Kypca nmo KBaHTOBM KOMIIOTPH W KBaHTOBH aJITOPUTMHU
CTYAEHTHUTE II€ NPUIOOHAT U NPAKTHIECKN YMEHUS Ha MPAKTUYECKH 3aHSATHS C
MIICAHETO Ha KBAaHTOB co)Tyep 3a OHJIAH KBAaHTOBHUS KOMITIOTHP Ha IBM.

3aBbpIIMIIMTE pOrpamara Iie MoydyaT 00pa3oBaTeHO- KBAIN(PHKAILIMOHHA
CTEIIeH ,,MarkucThp“ U e NMPUA0OUAT Oa3uCHH MO3HAHMS B 00JIacCTTa Ha ChBpe-
MEHHH KBAaHTOBH TEXHOJIOTHH. 3aBBPIIMINTE O0YISHUETO CH IO Mporpamara Iie



NpHUTEKaBaT HEOOXOANMHUTE 3HAHHS U YMEHUS, 3 Ja 3all0YHAT YCIIeNTHA Kapuepa
B Ta3u obnacT B bearapus win B 4yxOrHA. 3HAHUATA U YMCHHATA Ha 3aBBPIIH-
JIMTE TIporpamMaTa IMaT U IPaKTUUCH XapaKTep, KOeTo Ie MM [I03BOJIHU 1A ce pe-
aM3upar npog)eCuoHaIHO B HOBOBB3HUKBAIIN (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, N3BbpIIBAILM (QyHIaMeH-
TaJIHW M3CJIe/IBaHUs B 00J1aCTTa Ha KBAHTOBHUTE TEXHOJIOTHH, KAaKTO U B COPTyep-
HaTa HHIYCTPHS — pa3paboTBaHe Ha KBAHTOB COPTyep, MOACIUPAHe Ha CHCTEMH
Y aHaJIN3 Ha JaHHH.

MarucTbpckara nporpama € Hepa3puBHO CBbp3aHa C HAy4YHOU3CIIEN0Ba-
Telcka padorta. Ha cTymeHTHTE OT Ta3m MarucThpcKa Iporpama ce Ipenia-
ra paborta B €KUM [0 HAYYHU NPOCKTH, PHKOBOJCHM OT MPEIOJaBaTeINTe B
nporpamara. ToBa H03BOJISIBA €CTECTBEHOTO MPEMHHABAHE HA 3aBBPIIMINTE B
JOKTOpPCKATa CTEIeH Ha 00yYCHHUE, KOSATO € Hali-JIOTHYHAaTa CJIeqBAIlA CTHIIKA B
Pa3BUTHETO Ha 3aBBPIIIINTE porpaMara. JJoKOJIKOTO MarkucThbpckara nporpama
HAaIThJIHO ChOTBETCTBA Ha CBETOBHUTE TEHJICHIMH B Ta3u OypHO pa3BuBalia ce 00-
JaCT Ha HayKaTa M TEXHOJIOTUHTE, 3aBBbPLIMINTE IPOrpaMaTa Lie UMaT Bh3MOX-
HOCT J1a 3aII0YHAT JOKTOPaHTypa

M Master 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 I1BM
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:  ®u3MKa HA SAPOTO
U eJleMeHTapHUTE yacTuom — |

Cpok Ha obyuenue: 3 ceMecTbpa

@opma Ha 0byueHue: peTOBHA
Pwvrosooumen: non. n-p bopucnas [1aBioB
men.. 02/8161 360

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

Marucrbpekara nporpama ®usuka Ha SAPOTO M €IEMEHTAPHUTE YACTUIIH
— I e mpexHa3HayeHa 3a CICLUATIMCTH ¢ OaKanaBbpCcKa CTENeH Mo (GHU3KKa U IpH-
JoOWTH Mo3HaHMA B 00JIacTTa Ha siApeHara Gpu3uka U Gpu3nkaTa Ha eJeMeHTap-
HHUTE YacTUIHN (CHITACHO MpEICTAaBeHa aKaJeMHUYHa CrpaBKa). Ts uMa 3a 1en
HOJArOTOBKATa HAa BUCOKOKBaNM(UIMPAHU CHELHAIUCTH B 00JIACTTa Ha spEeHa-
Ta (pu3KKa, HU3HMKATA HA CIIEMEHTAPHHUTE YACTHLH U paJHallMOHHATa (H3UKa.

Yenosus 3a kanouoamcemeane: Kannngarute tpsa6Ba qa uMar GakanaBbp-
CKa CTeNeH 1o (u3KMKa U crenuanu3ands B o0llacTTa Ha sipeHaTa (GU3HKa
(u3KKara Ha eJeMeHTapHUTe YacTUIM. Te TpsOBa Aa ca NpocCiyllalld B paMKH-
Te Ha OakajaBbpcKaTa Iporpama 1o (pu3uKa CreluaaTu3upaiy Kypcose B 00-
JacTTa Ha siApeHaTa Gpu3nKa 1 pu3nKaTa Ha eJIeMEHTapHUTE YACTHIH B PAMKHTE
Ha He no-Manko ot 15 ECTS kpenura. Morat na ObaT npueMaHu 1 0akanaBpu
no (u3MKa ¥ WHXEHEepHa (U3MKA, KOMTO HE ca CIyIIATd MM ca CIyLIaid B
Ho-MallbKk 00eM cHelnuatu3upamy Kypcose. Te JOMBIHUTENHO 1ie TpsOBa 1a
NpOCIIyIIaT ChOTBETHUTE CIIEUAIM3UPAIIN KyPCOBE, TIpeJylaraHy B OakalaBbp-
cKaTa mporpama o (husuka.

MarucTbpckara mporpama 3amodBa Hpe3 sumuus cemecmuvp (cybcuou-
pano om Ovwpoicasama obyueHue u obyueHue cpewy 3aniawjane). [lpuembT
Ha CTYICHTH 3a CyOCHAMpaHO OOydeHHEe CTaBa C MPUEMEH H3MUT 1o (u3uka.
KannuaatcrBamuTe 3a turateHa ¢gopMa Ha oOydeHue ce Kiacupar 0e3 W3MuT,
MO0 CPeHMs ycHeX OT AWIJIOMaTa 3a BHcIIe oOpa3oBaHue (ycrmexbT TpsiOBa na
Ob1e He TIO-HUCHK OT JI06BD).

3aBbpIIMINTE IPOTrpaMara Iie IoJIydaTr He caMo 00pa30BaTEHO- KBATH(H-
Kal[MOHHA CTEMeH ,,MarucTbp®, HO U Ilie IPUIOOUSIT 3HAYMTEITHO TTO-IIMPOKHU U Ha
M0-BHCOKO HMBO 3HAHMS M YMEHHS BbB Ba)KHHU B HACTOSIINS MOMEHT U C FOJIEMH
Ob/IeIIM NIEPCIIEKTHBH 00J1acTH KaTo (GU3HMKa Ha sIPOTO, PHU3MKA Ha eJIleMEeHTap-
HHUTE YaCTHUIIM, SAPEHH TEXHOJIOTHH, JIETEKTOPHA (PM3HKa. 3aBbPIIMINTE IPOrpa-



MarTa IIe ca B ChCTOSTHHE J1a paboTAT C siApeHO-(QU3NYHA araparypa, e Morar Ja
TOJI3BaT CHBPEMEHEH COTyep 3a KOMITIOTHPHO MOJIENTUpaHe, 00padoTKa 1 aHaIN3
Ha EKCTIIEPUMCHTAIIHH JaHHH. 3aBbPIIMIATE 00YYCHHUETO CH 10 MPOrpaMara mpu-
TeKaBaT BCUYKH HCOOXOTUMY 3HAHUS M YMEHUsI, 32 JIa 3aTI0YHAT YCIICIIHA Kapue-
pa B obnacTTa Ha prU3KKaTa Ha SIPOTO U eIEMEHTapHUTE YacTHIH. [IprmoduTure
3HaHUS ¥ YMEHUS IIIe TTO3BOJIAT Ha 3aBBPIIIIATE [IPOTrpaMara Jja ce 3aHIMaBaT C
HayJYHOHM3CIIeoBaTesIcKa pabora B Beirapus u/wiun B ayxOuHa. 3HAHUATA U yMe-
HUATA Ha 3aBBPIIMINTE IIPOTrpaMaTa UMaT | IPaKTHIEH XapakTep, KOeTO IIe UM
IO3BOJIH [1a C€ PeaTH3nupaT MPOPECHOHATHO BB (PUPMH H MIPEANIPHUATHS CTICIIHA-
JM3UPaHU B 00J1aCTTa Ha SApPEeHATa IPOMHUIIUICHOCT, B OOJTHULH (KaTO HOAAPBK-
KaTa i HaCTPOMBaHe Ha MEIUIINHCKA araparypa) Win CoOpTyepHaTa HHIYCTPHSL.

BB3MorkHa peanm3anys Ha 3aBbPIIMIATE MATUCTPHU: B HAYYHN HHCTUTYTH U
na00paTopyH, U3BHPIIBAIIY (YHIAMCHTAIHN U3CICABaHus B 001acTTa Ha (u-
3WKaTa Ha aTOMHOTO SIPO U €JIeMEHTAPHUTE YaCTHIH; B HAYYHU W MPIIOKHU
naboparopud, m3non3Bamy sapeHopusmaan meronu: AELL ,,Kosmomy#i*, pamwo-
XUMHUYHH JJADOpaToOpHH, 1ab0OpPaTOPHH 10 PaJAMAllMOHHA 3aIlUTa U JT03UMETPHS,
panmuoexosorus, pa3paboTka Ha MEAUIIIHCKA arapaTypa; B cCoOpTyepHaTa HHAYC-
TPHS — MOJICIPaHEe Ha CHCTEMH M aHAJIN3 Ha TaHHM.

[Ipe3 mbpBUs U BTOPHSI CEMECTHP Ha MaruCThPCKaTa MporpaMa CTyAeHTH-
Te TpsiOBa Ja M3CIYIIAT ¥ IOJIOXKAT U3MUTH 110 U30MpacMH YIeOHH TUCITHILIH-
HE (BX. ChIBPKAHHETO HAa yueOHHUS IUIaH), OT Kouto na HabGepar 30 kpeauTa
Ha ceMecTbp. [ToHe 4 oT qucHMIUIMHUTE TPsAOBA J1a ca U3MENKAY U30UpacMHTe
KypcoBe OT mbpBa rpymna. EnuH oT npyrure m30paHu KypcoBe MOXe Ja Oble
OT MaructTbpckuTe nporpamu. TeopernuHa u maremartuuHa ¢usuka, Snpena
EHEepPreTHKa U TEXHOJIOTHH Wik MeauinuHacka ¢usuka. OOuusT Opoil n30paHu
KypCOBE 3a JIBaTa ceMecThbpa He MOxe Ia € mo-mMaiko ot 10. Tperusr cemecTsp
Ha Iporpamara e MoCBEeTeH Ha U3CJIeJ0BaTeNIcKa paboTa Mol phKOBOACTBOTO Ha
npernojasaTe, NOArOTOBKATa Ha TUIJIOMHA pabdoTa U y4acTue B Hay4eH CeMHU-
Hap (o610 30 kpeauTa).

M Marucrbpeka nporpama:  ®uU3MKa HA SAPOTO
U eJieMeHTapHuTe yactuuu — |1

Cpox na o6yuenue. 5 cemectbpa

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

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

Marucrepckara nporpama @usuka Ha IpOTO U €JIEMEHTAPHUTE YACTULIM —
Il e npetHa3HayeHa 3a CIENUATIMCTH ¢ OaKalaBbpCKa CTETeH 110 CPOIHH Ha (HH3H-
KaTa IPUPOJOHAYYHH U MH)KEHEPHU CIIELMAIHOCTH. T MMa 3a 111 IOATr0TOBKaTa



Ha BUCOKOKBaJIH(UIIMPAHU CIICIUATICTH B 00J1aCTTa Ha siipeHaTa pusnka, husu-
KaTa Ha eJIEMEHTApPHUTE YaCTUIN U PaJialiOHHATa (QU3HKA.
Yenosus 3a kanouoamemesane: Kannuaature TpsOBa 1a mMat 6akagaBbp-
CKa CTEIeH M0 CPOJHY Ha (pU3HMKAaTa IPUPOJIOHAYYHU MM UHKCHEPHH CIELH-
THOCTH ¥ NPOCIIyIIaHN OaKalaBbpPCKH KypPCOBE MO (PM3MYECKU TUCIUIIIHHY.
[Ipuemar ce KaHAUAATH 32 CYOCUOUPAHO OM ObPIHCABAMA 0OYYEeHUe U 8 NIAMEHA
@opma. IlpuemMbT Ha CTYAEHTH 3a CyOCHIMPaHO 00yUeHHE CTaBa C IPHEMEH H3-
T o ¢puszuka. KannunarcrBamyre 3a miateHa Gpopma Ha 00yueHue ce Kacu-
part 1o CpeIHusl yCIeX OT JUILIoMaTa 3a BHCIe 00pa3oBaHue (yCIexbT TpsioBa
Ja 6b1e He o-HUCHK 0T JJoObp). [Iporpamara 3anouBa npes 3UMHHUS CEMECTHD.
3aBbpIIMINTE ITPOTrpamMara Iie MoydaT He caMo 00pa3oBaTeTHO-KBaTH(UKa-
IIHOHHA CTETICH ,,MaTuCTHP‘‘, HO U IIIe MPUIOOUAT 3HAUUTEIHO MO-TIIUPOKA 1 Ha
IMMO-BUCOKO HUBO 3HAHUA U YMCHUA BbB BaXKHU B HACTOAI A MOMCHT U C TOJIEMU
OBJCIIH MIEPCIIEKTUBU 001aCTH KaTo (prU3KKa Ha SIPOTO, HHU3UKA HA CIIEMEHTap-
HUTE YaCTHIH, SIIPEHU TEXHOJIOTHH, JeTeKTOpHA (PU3HKA. 3aBBPIIMINTE POTrpa-
Mara IIe ca B CbCTOSTHHE J1a PadOTAT ¢ AapeHo-(pru3ndHa anapartypa, e MoraT aa
TMOJI3BAT ChBPEMEHEH COPTyep 3a KOMIIFOTBPHO MOJICITUpaHe, 00paboTKa U aHaIN3
Ha eKCIICPUMEHTAITHH JaHHU. 3aBbPIIMIATE O0YIESHHETO CH TI0 IIporpamara IpH-
TEXaBaT BCHYKHA HEOOXOAMMH 3HAHUS M YMEHH, 32 J1a 3aTI0YHAT YCIICITHA Kapue-
pa B obyacTTa Ha (pu3MKaTa Ha APOTO U eIEMEHTapHHUTE YacThIi. [Ipugodurure
3HAHUS ¥ YMEHHS ¢ TIO3BOJIAT Ha 3aBBPIIIIINTE IPOTpaMara a ce 3aHUMaBaT C
Hay4YHOM3CIIe[oBaTeNcKa paboTa B bbirapus n/vnu B 4y:xOnHa. 3HAHHUATA U yMe-
HHUATA HAa 3aBbPIINIIATE MpoTrpaMaTa UMaT U MPaKTUICH XapaKTep, KOCTO 1€ UM
TMO3BOJIM JIa C€ PeAT3UpaT NPOPECHOHAIHO BbB (PUPMH U TIPEINPHUATHS CIIeIHa-
JM3UPAHU B 00JIACTTA HA s[PEHATa IPOMHIIUICHOCT, B OOTHHIH (KATO MOIPHK-
KaTa U HACTPOMBaHe Ha METUIINHCKA anaparypa) Win CohTyepHaTa HHIYCTPHSL.
Bb3MmoxHa peaiusanysd Ha 3aBbPIIUIINTE MaFI/ICTpI/I: B HAYYHU UHCTUTYTU U
J1a00paTopuH, W3BHPIIBAIIY (YHIAMEHTAIHN U3CICABaHus B 001acTTa Ha (u-
3WKaTa Ha aTOMHOTO SIJPO U €JIEMEHTAPHHUTE YaCTHIH; B HAYYHU W MPIIOKHU
naboparopuu, u3noi3saiy sapeHodusunuan meroau: AELL ,,Kosmomyii*, paguo-
XUMHUYHH JTAO0OPATOPHUH, JTAOOPATOPHUH 10 PATHUAIIMOHHA 3AIUTA U JO3UMETPUS,
pamuoexosorus, pa3paboTka Ha MEAUIIHCKA anapaTypa; B copTyepHaTa HHAYC-
TPHS — MOJICITHPaHe Ha CHCTEMH M aHAJIN3 Ha TaHHH.
Yuebnu oucyuniunu: B 3aBUCUMOCT OT TIOATOTOBKAaTa UM IO (pr3mka, oTpase-
Ha B IUIUIOMATa U aKaJIeMUYHATA CIIPaBKa, CTYACHTUTE IPOCITYIIBAT 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 cemecTbp 1 ca He mo-manko ot 30 KpeauTa Ha CeMeCThP. 3aAb/DKUTEITHO B
TAX BIM3AT CTICIIHATIM3UPAIIN KypCOBE B 00IacTTa Ha sipeHaTa Gu3uka u pusn-
KaTa Ha eJIEMEHTApPHUTE YaCTHIIH, C HE IMO-MaJKo OT 15 kpeauTa, mpeuiaranu B
OakanaBbpcKarta cTereH Ha creruaHocT Pmsnka Ha Ousndeckus pakynrert. Llen-
Ta € 3aeJJHO C POCIYLIaHUTE KypCOBe 10 GU3NUECKH AUCIMIUINHH, OTPA3CHH B



OakasapbpCcKaTa AUILIOMA, CTyAeHTUTE qa HabepaT 120 kpeauTa 1o 6akanaBbpCKU
(bU3NYECKU TUCLMIUTIHH,

[Ipe3 TpeTust 1 YETBBPTHUS CEMECTHP Ha MarucThpcKara nporpama CTyJeHTH-
Te TpstOBa 1a M3CITyIIaT ¥ IIOJ0XKAT U3IUTH 10 N30MpaeMH yueOHN TUCIUIUTHHH
B pasmep Ha He mo-mManko oT 300 gaca Ha cemecthp (30 kpenuta). [Tone 4 ot
n30paHuTe AMCUUIUIMHY TPsOBa a ca U3MEXIY N30MpaeMHUTEe KypCOBE OT ITbpBa
rpyna. EnuH ot npyrute n30paHu KypcoBe MOXKe 1a Ob/ie OT MarHCTBPCKUTE MPO-
rpamu TeopeTndHa 1 MaTeMaTH4YHa QHU3HKA, SIpeHa eHepreTHKA M TeXHOJIOTUH
i Meaununcka ¢pusuka. O0mmsT 6poii U30paHu KypcoBe 3a iBaTa CeMecThpa
He MoKe J1a e mo-mMaiko ot 10. [leTust cemecTbp Ha Iporpamara € HOCBETEH Ha
u3cienoBartencka paboTa ol PbKOBOACTBOTO Ha IPEroJaBaTel, y4acTHe B Hay-
YeH CeMHHAp M OJr0TOBKAaTa Ha quiuioMHa pabota (o6mo 30 kpemura).

M Master programme: Nuclear and particle physics — |

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

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

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

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

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 — Il

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

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

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

The working language is English.

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



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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



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

M Marucrbpcka nporpama:  IL1a3sMeHH TEeXHOJOIMH M
TepMOsIAPEH CHHTe3

Cpok na obyuenue: 3 ceMecTbpa

Dopma na obyuenue: peroBHa

Hauano: 3umen cemecTsp

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

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

3aBbPIUIMINTE Ta3W MPOrpama MoJyyaBat AUIUIOMa 38 MarucThp 1o Ilnas-
MCHU TCXHOJIOTUU U TEPMOAAPCH CUHTES.

Venosus 3a kanoudamemeane: B nporpamata morat ja ce o0ydaBaT CTy-
JICHTH, 3aBBPIIMIN OaKadaBbpcKa CTEMeH Mo (QU3MKa, XUMHUs, OHOJIOTHS, Ma-
TeMaTHKa U MHPOPMATHKA WM MHXEHEPHU crieuanHocty. [Ipuemar ce kaH-
IUIATU 3a cybcudupano obyuenue u ¢ niamena gopma. Kangunarcrammre
3a MecTa, cyOcuoupanu om Ovbpicasamd, nojaraT IPUEMEH H3MUT M0 (HU3UKa.
Kangunarcreamiure 3a niamena ¢popma Ha o6yueHue ce KIacupar 6e3 U3MuT, 110
Cpe/HUsl yCIeX OT JAUIIOMaTa 3a BHCIle 00pa3oBanue (ycrnexbT TpsiOBa aa Ob/e
He To-HUCHK 0T Jlo6Bp). TIporpamara 3amousa mpes 3uMHuUsL CEMECbD.

OcHOBHa 11eJ1 Ha 00YYCHUETO 3a 00pa30BaTEIHO-KBATU(UKAIHOHHATA CTE-
TI€H ,,MarucTbp 1o II;ma3smMeHn TeXHOJOTHU U TEPMOAAPEH CUHTE3 € NOAT0OTOB-
KaTa Ha BHCOKO KBAJTU(UIMPAHU CIEUHUATIHCTH B JBa Moayna A) ,IlnazmeHu
texHonoruun“ u B) ,, Tepmosiapen cunTes”. JlBata MOyJia 3a04BaT ¢ 001IIa Mo -
TOTOBKA, KOSITO € MOCBETEeHA Ha M3y4yaBaHe Ha (u3uka Ha Iuia3Mara, Ha M3I0JI3-
BaHATa BaKyyMHA TEXHUKA, HA METOJUTE 32 Ch3/[aBaHe HA [J1a3Ma U Ope/IeNsTHe
HAa TJIA3MEHUTE MMapaMeTpH.

Lenra Ha 00yYeHHETO € CTYJCHTUTE OT MOMYJI ,,[ [11a3MEHN TEXHOIOTHH 1a
MOJyYaT 3aIbJIO0YCHHU 3HAHUS 10 ra30pa3psIHH ILIA3MEHU H3TOYHUIIH, SKCILIO-
aTanuAa U IPUJIIOKCHUETO UM B €KOJIOTHATa, MEANIIMHATA, HHAYCTPUATA, KaAKTO
U NP OTJIATAHETO Ha IUIAHAPHU W HAHO- CTPYKTYPH 32 MUKPOCICKTPOHHKATA.
[IpakTryeckuTe 3aHATHS c€ MPOBEXKIAT B MOJACPHO 00OPYIBAHH Ja0OpaTOpuUH,
KaTO CTYJACHTHUTE UMAT Bh3MOXKHOCT J1a CE€ BKIIIOYAT B HAYYHO-H3CIICA0BATEI-
ckata pabora. CTyIeHTHTE OT MOy ,,TepMOSIIPEH CHHTE3 IMOTyYaBaT 3HAHUS
B 00JacTTa Ha ()U3MKATa HA BUCOKOTEMIIEPATypHATA TUIa3Ma, KOHCTPYKIIUHUTE HA



TEPMOSIZIPEHNUTE PEaKTOPH U TsIXHATa 0€30IacHOCT, MO3BOJISIBAIIA UM YCIICIIHA
peanu3anys B MEKIyHapOAHH NPOSKTH U OpraHHU3alnH.

Crynenture-maructpu 1o [lnasMeHrn TEXHOJIOTHU M TEPMOSIPEH CHHTE3
uMaT obIa MOATOTOBKA Mpe3 IIbPBHS CEMECThP Ha 00YYEHHETO, BKJIIOYBALIA
IHUCUUIUIMHUTE N0 (U3MKa Ha IUla3MaTa ¥ OCHOBH Ha JICKTPOXMHAMHUKa Ha
Iu1a3Mara, B KOMTO U3y4aBaT IapaMeTpHUTe XapaKTepU3upally 11a3MaTa, OCHO-
BOIIOJIATAIIUTE NPUHIMUIN U MPOLECH B IUIa3MEHa cpefa M HeHHOTO B3aMMO-
JefCTBHE € eNeKTPOMarHuTHY rojeTa. [1oaroToBkaTa BKIIOYBA M JUCIUIUIHHH
3a 00yuyeHue 10 BaKyyMHa TEXHHKa, U3II0JI3BaHa B yCTPOWCTBATA C HUCKO- U BU-
COKOTEeMIepaTypHa IUIa3Ma U OCHOBHUTE IUarHOCTHYHU METOAH 32 OIpeeiIsiHe
Ha IJIa3MEHUTE TTapaMeTpH.

B MoxynHOTO 00y4eHHe ce 1aBa BE3MOXKHOCT 32 CIELHAIU3HPaHa IOr0-
TOBKa CbC 3aABJIDKUTCIHU H 1/1361/1paeM14 JUCHUIIIIMHU CHOTBCTHO B O6HaCTTa
Ha IUTa3MEHHUTE TEXHOJIOTHH WM TEPMOSIPEHUs] CHHTE3. B mbpBuUAT Moayi ce
M3y4aBar MOCJICIOBATEHO IUIa3MEHUTE W3TOYHHIM Ha OCHOBaTa Ha MOCTOSH-
HOTOKOBHU, BUCOKOYECTOTHU U MUKPOBBJIHOBU pa3psAau, TEXHUTC CHeHI/I(bI/I‘IHI/I
EJIEKTPUYECKH CXEMHU U YCTPOWCTBO M MOJEIMPAHETO Ha IIa3MaTa B TE3H H3-
TOoYHULM. M30upaeMuTe IUCIMILNIMHY ca MOCBETCHHU HM3ILUIIO Ha IPHIOKCHUATA
Ha TjiadMaTta B €KOJIorudaTa, MCAUllMHaTa, UHAYCTPUATA U OTJIaraHeToO Ha IlJia-
HapHH U HAHO- CTPYKTYPHU 32 MUKPOEJIEKTPOHUKATA.

3a ycrenHa peagu3anys B o0JacTTa Ha TEPMOSIIPEHUS CUHTE3, CTYACHTHTE
OT MOJYJ ,, TepMOSAPEH CHHTE3 HaTPYIBAT JOMBJIHUTSIIHA TCOPSTHYHH 3HAHUS
1 MIPAaKTHYecKa MOJrOTOBKA Mpe3 BTOPHS U TPETUS CEMECTBP Ha TAXHOTO 00y-
yenre. OCHOBHHUTE JUCHUIIIINHU B O6y‘-IeHI/IeTO UM Ca CBbp3aHUu C BUAOBETE TEP-
MOSIPEHH PEaKTOPH, HarpsiBAHETO Ha TEPMOSPEHATa Illa3Ma M MOJIeIMpaHe Ha
NPOLIECUTE BbB BUCOKOTEMIIEpaTypHa Iia3Ma. M30upaeMuTe TUCLMIUIHHYI BbB
BTOpUA MOAYJI UM AaBaT AOMBJIHUTCIIHU 3HAHUA 1O HCYTPOHHA (bmmca, B3a-
HUMOJICHCTBUETO HA IUIa3MaTa ChC CTEHUTE U OC30MACHOCT Ha TEPMOSAPEHHTE
PEaKTOpH, COHAOBU U CIHEKTPOCKOIICKA METOJM 3a AWArHOCTHKA Ha Iia3Mara,
KaKTO M Bb3MOXKHOCT JIa Pa3LIMPAT [MO3HAHUATA CH 110 MPOTpaMHUPAHE C OTJIe]]
Ha MOJICIIIPAHe Ha IIa3Mara.

3aBBPLIMIINTE CIICHUATHOCTTA MAaTUCTPH €A MOATOTBEHH Ja C& Peali3upaT
KaTO: KOHCTPYKTOPH, MPOEKTAHTH WJIM CIEHHAIUCTH 10 HOAJIPHKKA U CEPBU3
Ha YCTpOHCTBa B 00J1aCTTa Ha ChBPEMEHHHTE TUIA3MEHUTE TEXHOJIOTHH; CTIeIIHa-
JICTH 10 U3MEPBaHE Ha TapaMeTPUTe HA HUCKOTEMIIEpaTypHa Iia3Ma 1 Moje-
JMpaHe Ha IPOLECHTE B Hesl; CIELMAICTH 110 U3CIIeBaHe, H3MEPBaHe U MOJe-
JIMpaHe Ha BUCOKOTEMIIEpaTypHa IIa3Ma; MoIphKKa Ha MOJIYJIM U yCTpOCTBa
M3MOJI3BaHU B YCTAHOBKUTE Ha TEPMOSAPEH CHHTE3; CHELHAIMCTH, €KCIIEPTH,
KOHCYJITAHTH B AbPKaBHU U YaCTHU (1)I/IpMI/I, O6H.IeCTBeHI/I UHCTUTYIHUU U TbP-
TOBCKH JIPYKECTBA CBBP3aHU C MpHUJIaraHe€To Ha IJIa3MCHHU TEXHOJIOTUH, Hay4-



HO-TIPCTIOAaBATCIICKU U U3CJIICAOBATCIICKU KaApHU BHB BV3, KaKTO U Ja 6T>I[aT
obygaBaru B OHC ,,moxTop“.

OGy‘IeHI/IeTO CC OCBHILICCTBABA OCHOBHO OT €KHUII OT NPEIOAaBaTCIivn OT KaTe-
npa Pagmogusuka u enekrponuka, Onruka u criekTpockomnus , Ou3nuka Ha TBBP-
J0TO TAJIO U MUKPOCJICKTPOHHUKATA. CTy,[[eHTI/ITe NMaT BB3MOXXHOCT 3a ITPaKTUKa
He camo B bbarapus, Ho u B Instituto Superior Technico (ISt-Lisbon, Portugal),
bopro (Yexwus) i APyTH YHUBEPCUTETH PabOTEITH B Ta3H TEMATHKA.

CIHEIUMAJHOCT MEJUIIMHCKA ®U3UKA

M Marucrbpcka nporpama: MeauuuHCKa (U3MKA

Cpox na o6yuenue: 3/4 cemectbpa

Dopma Ha obyueHue: pelOBHA

Pwvrosooumen: ipod. np3u Hdodbpomup IpecusHoB
men.: 02/8161 268

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

MarucTbpckarta nporpama Meaununacka Gpusnka cbC CpoK Ha 00yueHue 3
cemecmbpa € TIpeJJHA3HAUCHA 32 CHELUATIMCTH ChC 3aBbpLICHA 0aKajJaBbpCKa
CTEIeH 110 (PM3HKA, ChC CHEHUATHOCT 110 MEIUINHCKA (PU3HKA, CHIVIACHO Mpe/-

CTaBeHaTa akaJeMHYHa CIpaBKa. Ts MMa 3a Lel MOAr0TOBKaTa Ha BHCOKOKBA-
TUQUIMPaHU CHIEIUATUCTH B 001acTTa Ha MeAnIMHCKaTa Gusuka. [Ipes o0io
TPUTE CEMECTHPa Ha 00YUCHHUETO CH, Hapel ChC 3aIbJDKUTEITHATE KYPCOBE, CTY-
JICHTHTE TPsIOBa /1a M3y4aT N30MpaeMH KypcoBe U J1a II0JIOKaT U3IMUTUTE T10 THX,
TakKa 4 aa C’L6epaT HeO6XOI[I/IMI/I$[ MUHUMYM OT KPEJIUTH 3a CbOTBETHUA CEMEC-
TBP, ChIIACHO yueOHMs tu1aH. CTyIeHTUTE MoTaT Jia u30epar 10 JjBa Crennaiti-
3Mpaly Kypca oT ydeOHuTe 1ianoBe Ha Pusmdeckus Gpakynrer, IpH chriacyBa-
HE C PbKOBOJUTEIIS HA JUIUIOMHATA paboTa U ¢ 0JI00PEHUETO OT PHKOBOIMTEIS
Ha MarucTbpckara nporpama. [1pes TpeTus ceMecTsbp ce MoroTBs JUIIIOMHATA
pabora. Ta3u geifHOCT ce cunTa 1 3a yueOHa IPaKTHKa B CbOTBETHOTO 3BEHOTO.

Maructrspcekara nporpama MeauunHcka Gpu3nka cbC Cpok Ha 0O0ydeHue 4
cemecmupa € peJJHA3HAYCHA 32 CIICLUAIMCTH ChC 3aBbpIleHa OakaaBbpcKa cre-
TIeH 1o Gu3nKa, 0e3 crnenuanu3anys 1Mo MeMInHCKa (GU3KKa, ChIIacHo Mpes-
cTaBeHaTa akaJeMu4Ha cripaBka. Ts nma 3a 1ell HOAr0TOBKaTa Ha BUCOKOKBAIIHU-
(uMpany CeMaNIuCTy B 001acTTa Ha MeAuIMHCKaTa pusuka. [Ipe3 mepBuTe
JIBa CEMECThbpa Ha 00YUEHHETO CH, CTYAECHTHUTE CE 3aII03HaBAT U C OCHOBHUTE JI0-
IIBJTHATENTHY AUCIMIUIMHY, HEOOXOIUMH 32 yCBOsIBaHe Ha Marepuaina. [Ipe3 ooro
YETUPUTE CEMECTHPA, Hape]l ChC 3aIbIDKUTEIIHUTE KyPCOBE, CTYJCHTHTE TpsiOBa
Jla n3y4at u30MpaeMu KypcoBe U Jia TI0JIOKaT U3IMHUTHUTE I10 TSIX, TaKa 4e 1a Chb-
Oepart HeoOXOAMMHS MUHUMYM OT KPEANTH 38 ChOTBETHUSI CEMECTBP, ChITIACHO
yaebnus wiaH. CTyIeHTHTe MOTaT 1a u30epaT 0 ABa CIeHHATU3HPAaIH Kypca OT



yueOHUTE ru1aHoBe Ha Pu3nueckust haKkyITeT, P ChITIACyBaHE C PHKOBOJUTEIS
Ha AUIUIOMHaTa paboTa U ¢ 0H0OPEHHETO OT PHKOBOJHUTENS HA MarHCThPCKaTa
nporpama. [Ipe3 4eTBbpPTHS CEMECThp ce MOAroTBs AUIUIOMHATa padboTa. Tazu
JIEHHOCT Ce CYMTa U 32 y4eOHa NPaKTHUKa B COTBETHOTO 3BEHOTO.
Yenosusa 3a kanouoamcmeane: B MaructbpckaTa mporpaMa ce IpHeMaT
KaHIUIOATH 3a cyOcuouparo obyuenue u 6 niamena ¢popma. Kanauoarcreamure
3a MecTa, CyOCHIUPaHH OT JbPKaBaTa, 1oJjlaraT NpHEeMeH U3MUT 110 (H3UKa BB

Ouznaeckust GakynTeT WM 0 XxuMua BB DakynTeTa o XUMHUSA U apMariis.
KananparcrBamure 3a matena ¢popma Ha o0ydeHue ce Kilacupat 0e3 U3MuT, 1o
CpeImHHs yCIeX OT ANUIIIOMATa 3a BUCIIe 00pa3oBanue (yCIexsT TpsiOBa na Obe
He o-HUCHK 0T J{o6bp). [Iporpamara 3anousa npes 3uMHUsL CEMECBD.

JMnnoMupaHuTe MaruCcTpH 1O MEMIIMHCKA (PU3UKA MOTAT Ja Ce Pean3upaT
KaTo CIENUAIUCTH B MEAUIIMHCKH UHCTUTYTH, OOJHUIIM U J1a00paTopu, 3paBHH
IIEHTPOBE, B METPOJIOTMYHN WHCTUTYTH, HHCTUTYTHTE Ha BAH; B panuonornanu
IIEHTPOBE U J1a00PaTOPHH, palHOXUMHUYHA J1aO0paTOpHH, 1abopaTopuH 1o pa-
JMAIMOHHA 3aIllUTa ¥ IO3UMETPHsI, B XUTUEHHO-ETNIEMUOIOTHYHN UHCTICKIHUH,
PaaroeKOIOTHYHY Ja00paTOPUU M MHCIIEKIIMKITE M0 OXpaHa Ha OKOJIHATa Cpefia,
pa3zpaboTKa Ha MeUIIMHCKA anaparypa. ToBa ca CIenUaInCTH, 3a103HaTH ChC Ch-
BPEMEHHUTE METOJIU M TEXHOJIOTUH Ha (pU3MKaTa U MHPOPMATHKATA B METULINH-
CKHTE W3CJICABAHMS U KIMHUYHATA IPAKTHKA, IpUiarainiy HHGOPMaMOHHHU TeX-
HOJIOTHH ITpH 00pabOTBAaHETO Ha MEIUIIMHCKAaTa HH(pOpMAIs, 00paboTBaHETO U
pa3mo3HaBaHETO Ha H300PaKEHUATA B MEIUIIMHCKATa JUArHOCTHKA.

MenunuHckaTta U3nKa € MHOTO MPECTI)KHA U ThpceHa IpodecHs B Lens
cBiaT. C 0coOeHO Obp3M TEMIIOBE HapacTBa ThPCEHETO M peaju3alysira Ha Ta-
kuBa cnennanucti B CAIlLl, 3anmagna EBpomna u 1pyru HKOHOMHYECKH Pa3BUTH
ctpanu. Ta3u npodecus cuHTe3upa B ceOe CH 3HAHUSI OT BCHUYKH IPUPOIHU HAY-
KU TIOPaJy M3KJIIOYHTEITHATA CIIOKHOCT U MHOT0OOpa3HOCT Ha MPOLECHUTE B XKH-
BUSI OPraHU3bM. MHOTO HalllM BB3MUTAHUIIM Ca JOKTOPAHTH M M3CJIE0BATEIN
B CAlll, Kanana, I'epmanus, Asctpus, llIBenus u ap. ctpanu no ceeta. Beska
TO/IMHA CTY/ICHTH W JJOKTOPAHTH y94acTBaT B KypCOBETE 3a BUCIIA KBATH(DUKALII
Ha European School of Medical Physics B [lIseiitiapust u @panims, KbIETO Ce
00ydJaBaT ¥ 10JIy4aBaT KBAIM(HUKAIMH 110 HAl-HOBU BUCOKH (DPM3MYHH TEXHOJIO-
TMH B MEIMIMHATA.



CIHEIUAJHOCT ACTPO®U3UKA, METEOPOJIOI'UA
U TEODPU3UKA

M MarucTbpcka nporpaMa: ACTPOHOMHSI M acTpodu3uKa

Cpok Ha obyuenue: 3 ceMecTbpa
@opma Ha 0byueHue: peTOBHA
Pwvrosooumen: non. n-p Tomop Bemues
men.: 02/8161 414
e-mail:eirene@phys.uni-sofia.bg

MarucrbpckaTa nporpama ACTpOHOMHS U acTPO(H3HKA HMA CIICIHATI3HPALL
xapaktep. Ts 1aBa 3a/1b1100YCHN 3HAHUS M IPAKTHYECKH YMEHNsI, KOUTO 00XBaIiaT
OCHOBHHTE HallpaBJICHUs Ha ChBpeMeHHaTa acTpodu3nka U actpoHomust. [Iporpa-
Mara JJaBa Bb3MOXKHOCT Ha 3aBBbPIIMIINTE MATUCTPH JIa PabOTST KaTo CIeIHalIu-
CTH (QHU3HIH ¥ aCTPOPHU3HIY BB BUCIINTE YUMIINIIA, HAYYHO-N3CIICIOBATEICKH
WHCTUTYTH, LEHTPOBE MO0 KOCMUYECKU M3CJIEIBAHUS U aCTPOHOMUYECKH o0cep-
BaTOpUH U IaHeTapuymMu. OCBEH TOBA Te MOTaT J1a Ce pealn3upar Karo npode-
CHOHAJTHA KOMYHHKaTOpPH Ha HayKaTa B TIEYaTHU U €IEKTPOHHU MEHHN, My3CHHH
U M3JI0’)KOCHH LIEHTPOBE, BUCOKOTEXHOJIOrnYHU Komnanuu, HI1O, o0yunTentu
nentpose. ChIlo Taka Te OMxa MOIJIM Jia 3a1l04HaT paboTa KaTo Hay4HH eKcIep-
TH, KOHCYJITAaHTH WJIX MEHUKBPH B ABPXKABHHU CTPYKTYPH KaTO MHUHHCTEPCTBA,
OOIIMHY U T.H.; KaTo KOHCYTaHTH B pasznmmunn HI1O; B Gu3Heca kaTo yd4acTHHIH
WJIM PHKOBOJIUTENI HAa BUCOKOTEXHOJIOTMYHH MPOEKTH. CHeluaincTu-MarucTpu
10 aCTPOHOMMUS M acTPO(HU3HKa CE THPCAT B Uy)KOMHA, KbAETO BeUe NMAT pean-
3a1st 3HAYMTEIIeH Opoil BB3MUTaHUIM Ha Kateapa AcTpoHoMmus pr Du3naeckus
¢axynrer Ha CVY.

Ycnosus 3a kanouoamcmeane: B mporpamaTa Morat aa ce o0y4yaBaT Jiuia
¢ 00pa3oBaTeIHO-KBATH(HUKAIMOHHA CTETIeH ,,0aKalaBbp™ WIN ,,MarucThp™ Mo
HSKOSI OT CHELHATHOCTUTE Ha NPO(ECHOHAIHOTO HampasieHue ,,Pu3ndecku
HayKH" WIN TI0 HHKCHEPHO-TEXHUYECKH CIIEIIMATHOCTH OT HalpaBleHHe ,, T ex-
HUYECKH Hayku“, kakTo U uma ¢ OKC OakanaBbp/MarucTbp ChC CIEATUTLIOM-
Ha KBaJu(UKalKs 3a I0JlydaBaHe Ha YUUTeJICKa IPaBOCIOCOOHOCT 1o (hu3mKa,
npunobura BpB Ousndeckns paxynter Ha CY.

[Ipuemar ce xaHAWIATH 3a CYyOCUOUPAHO 0OYyYeHUe U 8 naameHa opma.
KananparcrBaiure 3a MecTa, CyOCHIMPaHU OT JbpiKaBara, roJjiaraT nprueMeH
m3nuT 1o ¢u3uka. Kanaunarcreamure 3a mareHa popMa Ha oOyueHue ce Kiia-
cupaT 6e3 M3IHT, 110 CPETHHS yCIleX OT AUIUIOMATa 3a BHcIIe oOpa3oBaHue (yc-
MeXbT TpsAOBa Aa Objae He MO-HUCHK OT Jl0OBD).

OOy4eHHeTo € C MPOIBIDKUTEIHOCT OT MpuU cemecmbvpa ¥ 3aTl04Ba IIpe3
3UMHUsL cemecmbp Ha BCAKa ydeOHa TOJIMHA. YUEeOHUAT IUIaH € JIubepajieH U



ChIbprKa U3LSUI0 N300PHU AUCLMIUIMHY. VI3KITTOUeHNE € eAMHCTBEHO 3a/bJIKH-
TelTHaTa ACTpOHOMHMYECKA TIPAKTHKA TIpe3 Bropust cemecTsp (75 vaca, 5 kpenu-
Ta). 3a CTy/ICHTHTE, KOUTO B IIPEAXOJHATE CTETIEHN Ha 00pa3oBaHUETO cH (OaKa-
JIaBbp/MarucThbp) He ca ciayiany Kypcosere O61ma Acrtporomusi, O6ma Actpo-
¢u3nka u 3Be3aHa AcTpodu3HuKa (FITH KypCOBE ChC CXOIHO ChIbp)KaHUE), TE3N
TpH Kypca oT OakanmaBbpcKaTa crieruatHocT AMIT ca 3aABDKUTENHA 32 TSX.
Bw3moxxHOCTTa 32 cBOOOIEH M300p Ha HAOOp OT CIEHATH3UPAHH ACTPOHOMH-
YECKH KypCOBE JlaBa Bb3MOXKHOCT Ha CTYACHTHTE Ja HABIS3aT 0OCTOWHO B MH-
TepecyBalata 'i TEeMaTHKa OT Ipo(eCHOHAIHATA aCTPOHOMHUS B acTpo(U3HKa.
CrynenTure n3dupar ot 23 u3bopHu Kypca. [1pe3 mbpBus cemecTsp € 3a-
JBIDKUTEIHO ChOMpaHeTo Ha Habop OT KypcoBe OT Iporpamara, HOCEIIN IIOHe
30 xpenwura, mpe3 BTOpUAT 25 (+ 5 Kpeaura 3aabDKUTETHa ACTPOHOMHYIECKA
npaktuka) u mone 15 kpeauta (+ 15 kpeauTa qummoMna padota) mpes3 TpeTUst
CEeMeCTBD.

OOy4eHHeTOo 3aBBPINBA ChC 3AIUTA HA MATUCThPCKa JUIUIOMHA paboTa. Ta
ce Bb3/1ara OT Hay4eH PhKOBOAMTEN HAal-KbCHO B Kpas Ha BTopust cemecThp. Crin-
CBK C TEMH ce IpeJisiara npe3 BTOpHsi CEMECThP U ce 0100psiBa OT PbKOBOAUTEIIS
Ha MarucTbpckara nporpama. [Toaroroskara Ha MarucThbpcKa AUIIIOMHA paboTa
ce OCUTypsIBa IApAJIEIHO C ay JUTOPHOTO OOYUIEHHE Ipe3 TpeTHs cemecTsp. u-
IuIoMHUTE paboTy 3aabmKkuTenHo ce opopmsr Ha LATEX. [TepBara nppxaBHa
cecus 3a 3aIllUTa e Ipe3 GeBpyapH, a BTopaTa — Ipe3 I0JIH.

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_id=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.

M Marucrbpcka nporpama: ACTPOHOMUSI M NONMYJISAPU3ALUS
Ha aCTPOHOMHSATA

Cpok Ha obyyenue: 4 cemecTrpa

@opma Ha obyuenue: 3a04HA
Pwvrosooumen: nou. n-p EBrenn OB4uapos
men.: 02/8161 717
e-mail:evgeni@phys.uni-sofia.bg

Maructppekara nporpama mo ACTPOHOMES M HOMYJIIpU3aIis Ha acTpo-
HOMUSITA € MHTEPIUCLUILIMHAPHA U NPE/IBIK/Ia KAKTO OBJIa/IIBAHETO Ha OOLIH
3HaHUS B 00JIacTTa Ha (PU3UKATa, MaTEMaTHKAaTa, acTpo(pU3nKaTa u aCTPOHOMU-
ATa, TaKa ¥ yMEHHUS 32 TAXHOTO €(EeKTHBHO Pa3lpOCTpaHEHHE U MPEJCTaBsIHE
IIpe/ Pas3iIuvyHu ayIUTOpUH. Pa3OmpaHeTo Ha OCHOBHMTE WJEH 3a CTPOESXKa Ha



CBETa OKOJIO HAC, 32 paXKJaHETO Ha BceleHara U eBONIONMATA U HA TOJIEMH Ma-
m1abu, KakTo 33 M €BOINIONHUATA Ha IuTaHeTHTe B CI'bHUEBATa CHCTEMA, TIPEIOC-
TaBsAT YHUKAJICH MOTJIC/I 32 CBETA, B KOWTO JKUBEEM, M 00YCIIaBs IHUPOKA MPHIIO-
KHMOCT Ha YCBOCHUTEC 3HAHUS.

3aBBPIIMINTE ITPOrpaMaTa MOTAaT Jia Ce pean3upaT B HApoOIHU oOcepBaTo-
puH, MIaHETAPUYMHU, MYy3€H, [ICHTPOBE M OPraHU3alliy 32 MOMYJIIPU3UPAHE Ha
HayKaTa U JIEKTOpPH Ipe] HecTleraan3upaHa MyouKa, KaTo: aCTPOHOMH, CIIe-
UANCTH 110 00paboTKa Ha JaHHU, HAYYHO-TEXHUYECKH TIEPCOHAI, TIOMYJIIIpH-
3aTOpPHU Ha HayKaTa U JICKTOPH MpPe]] HeCIelnaIn3upaHa myorka.

Venosus 3a kanoudamcmeane: Maructbpckara nporpama € B 3aJI0YECH
(opmart, 3amouBa Tpe3 3UMHHUSA CEMECTBP H € C MPOABIDKUTSITHOCT 4 (4eTHPH)
cemectbpa. Kanaumature TpsOBa 1a MMar 3aBbplIeHa OakadaBbpcKa WIH Ma-
THCTBPCKa CTereH, 0e3 3HaueHue oT crenuanHocTra. Heobxoaumo e cpennus
ycIex OT TUILTOMaTa 3a MpenxoaHa (popMa Ha BUCIIE 0Opa30BaHUE M OIICHKATa
OT Ibp’KaBeH M3NMHUT (WK 3alllNTa HA JUIDIOMHA padoTa) Ha KaHIUAATUTE J1a €
HE MO-HHUCHK OT ,,J]00p*. KanaumaTu 3a miateHa ¢popma Ha 00yUeHHE HE MMoJia-
raT IpUCeMCH U3IUT, KaTO KJIaCUPaHETO UM CTaBa 110 JOKYMCHTHU. KaH[[I/I}IaTI/I 3a
MecTa, CyOCHINpaHu OT AbpiKaBaTa (IbpXKaBHA IIOPBHYKA), CE SIBSIBAT HA IIHCMEH
U3IUT IO, (bopMaTa Ha TECT IO NOCOYCHU ITO-I0JTY Tematnuen BBIPOCHUK.
Orenka cpenen 3.00 Ha MUCMEHUsI U3ITUT € MUHUMAJTHATA, HEOOXOMMa 3a yJac-
THE B KilacupaneTo. DopMupaHeTo Ha ChCTe3aTeICH 0all U KIIACHPaHEeTO CTaBaT
cniopen [IpaBunnauka 3a npueMane Ha ctyaeHtd B CY ,,CB. Knmument Oxpun-
CKHU‘‘ 32 00pa30BaTEIHO-KBATU(PHKAIIMOHHATA CTCIICH ,,MaruCTHpP™.

AKO CTYyIEHTHT NMPHU MPEIUNTHOTO CH 00yUEHHUE € TIOJOKUIT H3MUTH 110 Hs-
KOHM OT W3y4YaBaHWUTE NUCHUIUIMHU B PaBEH WM B TO-TOJSIM 00EM, OIICHKHUTE
Mmorar aa 6’I)I[aT 3a4Y€TCHU T10 MPCUCHKA HAa PBKOBOAUTEIIA HAa MAaruCTbpcKarta
nporpama, ciie]] ChIilacyBaHe C MperoaaBaTes N0 ChOTBETHATA JUCIUILIHHA.

[Ipe3 mppBHUTE JBa ceMecThbpa Ha Marucrparypara ca 3aJl0KeHH 3a.bl-
JKUTEITHH KYpPCOBE, CHABPIKAIIN HEOOXOJWMHUTE 32 BCEKH acTPOHOM Oa3uCHH
3HaHUA 110 MaTCMaTHKa, (1)1/131/11(3., METEOPOJIOTUd U ONTHKA, a ChIIO U OCHOBU-
TE Ha TEOpeTHYHAaTa M MpaKTHueckara actpoHoMus. [Ipe3 Bropus cemecTsp ca
NpeIBUICHN KYPCHT ,,KOMyHHKaus Ha aCTPOHOMHUATA™ M HM3ISIIO MpaKTHYe-
CKUAT ,,AcTpoHOMHYECKH HabmoaeHus . [Ipe3 BropaTta roauHa Ha 00y4eHHETO
B Ha0Op OT M300PHHU KypCOBE CE pasriexnaT HCTOPUIECKOTO Pa3BUTHE HA ac-
TPOHOMUSTA, ChBPEMEHHHUTE HU TPEAICTaBU 3a OJNM3KaTa U JanedHaTa BceneHa
" MPaKTUYCCKU aCIICKTU Ha Ha6n}011aTenHaTa ACTPOHOMUS M Ha IOITYJIAIPHOTO
MpEACTABAHC HAa aKTyaJTHH aCTPOHOMUYECKU TEMU U OTKPUTHUA NIPEA PA3HOPOI-
Ha ayUTOPHSL.

MarucTbpcekara nporpaMa 3aBbpliiBa ChC 3allUTa Ha JUIUIOMHA paboTa Wik
JIbprKaBeH M3MUT. YacT OT olleHKaTa ce popMupa criopesi yMeHHETO 3a Ipe/cTa-
BsIHE Ha TeMaTa IMpeJl pa3HOPOIHA ayTUTOPHS.



M Marucrbpcka mporpama:  [eodusuxa

Cpok Ha obyuenue: 2 cemecTspa
@Dopma Ha obyueHue: peOBHA/3a09HA
Pwvrosooumen: non. n-p Penera PaiikoBa
men.: 02/8161 389

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

Marwucrbpcekara nporpama ['eousmka e ¢ NpoIbIKUTEIHOCT 2 CEMECThPA,
peoosua u 3adouna GopMa Ha OOydeHHE, CyOCHAMPAHO OOy4YeHHE W IUIaTeHa
(opma Kato 3amouBa mpe3 3umHus ceMecTsp. [Iporpamara e cbe crnennanusm-
pai xapakTep U JaBa 3a(bJI00YEHHU 3HAHHUA U PAKTHUECKU YMEHHS, KOUTO 00-
XBalllaT OCHOBHUTE HAIIPaBJICHUs Ha ChBpEMEHHATa reopu3uKa.

Yenosus 3a kanouoamcemesane: Tlo MII I'eodusuka morar na ce oOydaBat
JIMIA, KOUTO UMaT 00pa3oBaTeIHO-KBAIH(HKAMOHHATA CTENEeH ,,0aKanaBbp™
WM ,,MarucTep o ¢pusuka, prusnka u MareMaTrka, Gu3rka u tHPOpPMaTHKa, XH-
Mus ¥ pHU3HKa, GU3HKA U OHOIOTHS, IPHUII0XKHA Te0(hH3UKa U APYTHU MOIXOISIIH
T€OMH)KEHEPHHU CIICI[HATHOCTH.

IIpuemar ce kKaHOUOATH 3a cyOcuUOUpano obyuenue u 8 niamena gopma.
KannmnatcrBammre 3a MecTa, cyOCHAMPaHU OT JbprkaBara, MoJiaraT IpHeMeH
m3nuT 1o ¢usuka. Kanaupmarcreamure 3a uiateHa Gopma Ha oOydeHHE ce
Kiacupat 0e3 M3IHT, 10 CPEeTHUS yCIeX OT AUIUIOMATa 3a BUCIIE 00pa3oBaHUE
(ycmexbT TpsibBa a ObJie HE MO-HUCHK OT /J0OBD).

OOy4eHHeTOo € ¢ OCHOBHA MPOIBIDKUTEIHOCT OT JIBa ceMecTbpa. [Ipensmk-
Jla C€ YCBOSBAHETO Ha 3 3ab/DKUTCIHH TUCIMIUIMHU, KOUTO HOCAT 00110 16
kpenuta u 480 waca yueOHa 3aeroct. [umnomHara pabota Hocu 15 kpenuta ¢
eKBHBaJIEHTEH XopapuyM oT 450 gaca yuyeOHa 3aeTOCT Ipe3 BTOPHS CEMECTHP.
N3bupaemute TUCIUIUIMHE ca 00110 19, OT KOMTO CTYACHTHT TpsiOBa aa u3de-
pe IUCUHUILUTMHE, KOUTO AaBaT cymapHo moHe 29 kpemuta. 10 ot u3bupaemure
JMCIUIUIMHY ca OT OakallaBbpckara nporpaMa Actpodusnka, METeopoJIoTHs 1
reodu3rka, KaTo Te He Morart Jia ObJjaT U30UpaHK OBTOPHO OT CTYJICHTH, KOU-
TO BeYe ca I'M CIIyllalii B OakajaBbpckara cTeneH Ha ooy4yenue. Ha crynenrure,
KOWTO HE ca CIIylIany n3dupaeMuTe KypcoBe Mo reousnka ot OakajaBbpcKaTa
cTeneH no (hU3KKa, Te3U KypcoBe Ce MPernopbhyuBaT MPUOPUTETHO KaTO N30UpaeMu
B MarucThpcKara cTeneH. 3abJDKUTEIHUTE U N300PHUTE TUCIIMILUTHI 00XBaIar
BCHYKH JIsJIOBE HA PyHJaMeHTaIHaTa U IpuiIokHaTa reopusuka. [Ipemnarar ce
1 KypcOBe TI0 CPOJHHU JIMCILMIUIMHYU KaTo (u3nyecka okeaHorpadus u pusnka Ha
OKOJIO3€MHOTO IIPOCTPAHCTBO.

MII I'eopnznka qaBa BB3MOKHOCT Ha 3aBBPIIMIINTE MarHCTPH Ja paboTIT
KaTO Hay4YHHU PaOOTHUIM B YHUBEPCUTETH, HAYYHOM3CIIEIOBATEIICKH HHCTUTYTH
1 GUpMH, M3MBIHIBALIM HAYYHH 33/1a41 — HAIPUMeEp B 00J1aCTTa Ha CEM3MOJIO-



THUSTa, 36MHUS MATHETH3bM, OTOpaHaTa u p. HacT OT MOAroTOBKAaTa € HACOYCHA
KbM TPOOJIEMHUTE, CBBP3aHU C ThPCEHETO, MPOYYBAHETO U TOOMBA HA MOJE3HU
M3KOIACMHU, KAKTO M KbM HHXCHEPHH U MPOYYBATEIHH PabOTH, M3IIBJIHSIBAHU
OT pa3nu4yHyd QUPMU U WHCTUTYTH. BCHYKM 3aBBPUIMIN MMAT HEOOXOIuMara
OCHOBA JIa Ce HAaco4YaT U KbM IMPENOAaBaTesICKa IeWHOCT BbB BUCIIN YUIIHIIA.
3aBbPIIMINTE MATHCTPH MOTAT 1a PabOTAT U KaTo SKCIEPTH B JAbp)KaBHATA U
OOIIMHCKA aIMUHHUCTPAIUS, 3aCTPAXOBATEIIHU KOMIaHuu U Jip. Crenuanuctu
reo(H3UIH Ce THPCAT U B 1y)KOHHA, KbJIETO BEUE UMAT pealn3aliys 3HAIUTEeIICH
Opoii HAITK BB3MHUTAHUIIH.

M Marucrbpcka nporpama:  I'eodusuka

Cpok Ha 006yuenue: 4 cemecTnpa

@Dopma Ha obyuenue: penosHa / 3a109HA
Pwvrosooumen: mou. n-p Penera PaiikoBa
men.: 02/8161 389

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

Maructbpckata nporpama ['eodusuka e ¢ mpoabHKUTETHOCT 4 cemecmupa,
peoosHa u 3a00yHa popma Ha o0yueHHe, TUIATCH MPHeM Ha 00ydYeHHEe KaTo 3a-
MOYBa Mpe3 3uMuusi ceMecTsp. [Iporpamara € chC Cenuan3upall XxapakTep u
JIaBa 3a1bJI00UCHH 3HAHUS U TIPAKTHYECKU YMEHUSI, KOUTO 00XBAI[AT OCHOBHHTE
HarpaBJIeHHs Ha ChBpeMEHHAaTa reopu3uka.

Yenosus 3a kanouoamcemsane: 11o MII I'eodpusuxa morar ga ce oOyqasar
JIMIA, KOUTO UMaT 00pa30BaTeHO-KBAIU(pHKAIMOHHATA CTEIEH ,,0aKanaBbp™
W ,,MarucThp" 110 NPUPOJHH, MATEMATHYECKH WII UHKEHEPHH CIICIUATHOCTH,
KaKTO M JPYTH HOAXOASIIN CIIeI[HAaTHOCTH.

[Mpuemar ce kaHaumatH 3a o0yueHue B niamena ¢opma. Kannunarcrpaiure
ce Kiacupar 0e3 U3IHUT, IO CPESIHMUS yCIeX OT AUILIOMATA 3a BHCIIE 00pa3oBaHue
(ycmexwT TpsiOBa na Obie He MO-HUCHK OT JJo6wp). [Iporpamara 3amousa npe3
3UMHHS CEMECTBP.

OOy4eHHeTo € ¢ OCHOBHA MPOJBIDKUTEIHOCT OT YeTupu cemecThpa. [Ipes
BPBUTE JBa CEMECThPA CTYJICHTHUTE N3y4aBaT 0a30BH (YU3NICCKHA U MATCMAaTH-
YeCKU ITUCLHUILIMHU B paMKuTe Ha 11 3a1bKUTETHE Kypca, KOUTO HOCAT 00110
60 kpeauta u 1800 uaca yuebHa 3aetoct. CiejBamure jBa cemectbpa (3-Tu u
4-TH) ca MOCBETEHH Ha CIICLMATM3MpAI0 o0ydeHHe 1o reodusuka. IIpes Tax
ce YCBOSIBAT OlIE 3 33JBJDKUTEHH AMCIMIUIMHH, KOUTO HOCIT 001 16 kpe-
nuta u 480 vaca yueOHa 3aeroct. Jlumiuomuara padora Hocu 15 kpenura ¢ ex-
BUBaJICHTeH XopapuyM oT 450 daca yueOHa 3aeTOCT Ipe3 YeTBBPTH CEMECTHP.
N30upaemMute AUCIUILUTHHE ca 0010 19, 0T KOUTO CTYACHTHT TpsOBa aa u3de-



pe AMCLUHMIUIMHU, KOUTO JiaBaT cyMapHo noHe 29 kpenura. 10 ot uzbupaemure
IHCUUIUIMHY ca 0T OakalaBbpcKaTa mporpaMa AcTpodu3nKa, METEeOpPOJIOT S ’
reo¢pusnka. 3aIbIDKUTEITHUTE U H300pHUTE AUCIIUILTMHA 00XBAIIaT BCHYKH JIsI-
JIOBE Ha (hyHaMEHTaJIHATa U IPUiIoKHaTa reopusuka. [Ipeanarar ce u kypcose
0 CPOJHHU TUCHHIUIMHU KaTto (rs3mdecka okeaHorpadus u (pus3nka Ha OKOJIO-
3eMHOTO IIPOCTPAHCTBO.

MII I'eoduzuka naBa BE3MOKHOCT Ha 3aBbPLIMINTE MAaruCTPH Ja paboTsAT
KaTO Hay4YHU PaOOTHHUIIM B YHUBEPCUTETH, HAyYHOU3CJICIOBATEIICKH HHCTUTYTH
1 GUpMH, H3IBJIHIBAIIY HAYYHHU 33aJa4M — HAIPEMep B 00J1aCTTa Ha CEH3MOJIO-
THsATa, 36MHHS MarHeTU3bM, OTOpaHaTa u ip. YacT OT HOAroToBKarTa € HacoueHa
KBbM IPOOJIEMHUTE, CBBP3aHU C THPCCHETO, IPOYYBAHETO U NOOKMBA Ha IOJIE3HU
U3KOIIaeMH, KaKTO U KbM HH)KCHEPHH U NIPOYYBATEIIHU PAOOTH, H3IIBIHABAHH OT
pa3IuuHU PUPMH U HHCTUTYTH. BCHUKH 3aBBPIININ UMAT HEOOX0AMMAaTa OCHOBA
Jla ce Haco4aT U KbM IperoAaBaTescka JISHHOCT BbB BUCIIH YUIIIHIIA. 3aBbPIIN-
JIMTE MarkCTPH MOTAT Ja padoTAT U KaTO EKCIIEPTH B IbpP)KaBHATA U OOIIMHCKA
AAMUHUCTpalusA, 3aCTpaxoBaTCJIHU KOMIIAHUW U JP. CHCI_II/IaJ'II/ICTI/I I‘eO(bI/ISI/II_II/I
ce TBPCAT U B Uy)KOUHA, KbIETO Be4e UMaT peaii3alys 3HauuTeNIeH Opoil Halu
BB3IHUTAHHIIH.

M Marucrbpcka nporpama: — MeTeoposiorus

Cpok Ha obyuenue: 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

MaructbpckaTta nporpama mo MeTeoposIorHsl B CIeHUaTHOCT AcTpodu3HKa,
MeTeopojorus U Treodu3nka CbC CpPOK Ha oOyueHue 3 cemecmvpa  UMa
cneuuanu3upan xapakrep. Ts naBa 3a1bJ004eHN 3HAHUS U ITPAKTHYECKH YMEHHUS,
KOHUTO 06XBaIlIaT OCHOBHUTEC HaAIIpaBJICHUA Ha CbBPEMCEHHATA METCOPOJIOTUA U
¢usnkara Ha aTMOcdepaTa U okeaHa. [Iporpamara e npegHa3HadeHa 3a O0yueHUE
Ha JIMIA HPUTEKaBallyd 00pa30BaTeNHO-KBAIM(UKANMOHHA CTEIeH ,.0aKkaaaBbp™
WIA ,,MaruCTBP™ IO CIEIHAJHOCTH OT OO0JacTHTe Ha BHcmie oOpa3oBaHue 4.
[Mpupomuy Hayku, MareMaTHka W WHpopMarnka, 5. TeXHHUecKH HayKH, WIH IO
crenuaaHocTy oT npodecronanHo Hanpasnenue 1.3 [lemarormka Ha oOy4deHHETO
I10: TIPUPOHU HAYKH, MaTeMaTHKa U MH(QOpMAaTHKa.

OOy4eHHeTo € C HPOIBIDKUTENHOCT mpu cemecmvpd. B bpBHS W BTOpHA
CeMeCTpH ce NpeABMXKIaT MHHHMYM 645 dYaca ayauTopHa  3aeToCT.


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 kanouoamcemeane u npuemmu usnRUMU:

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

2) Be3 nonaraHe Ha KOHKYpCeH W3MHUT (PUEM IO JAOKYMEHTH), B IUIaTeHATa
¢dopma Ha IIporpamata Morar pga KaHAWOATCTBAT JIMIA, KOUTO WMAaT
00pa3oBaTeTHO-KBATHN(PHUKAIMOHHA 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) Jlumara mpuTexaBal WIA O0ydYaBalli Cce B 00pa30BaTEIHO-
KBaJTHU(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
CpeleH ycleX OT AWIUIOMA 3a 3aBBPIICHO BHUCIIE O00pa3oBaHHE HE MO-HUCHK OT
L, J00BP*..

Maructrepcekara nporpamMa 3armo4Ba 0T 3UMHHS CEMECTBP.

M Marucrbpcka nporpama: MereopoJiorust

Cpox na obyuenue: 5 cemectbpa
@opma Ha 0byyeHue: pelOBHA/3aJ0UHA
Pwvrosooumen: nou. n-p Hukonaii Paues
men.: 02/8161 289

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

Venosua 3a kanoudamcmeane: Maructbpckata nporpama MeTeoposorus B
CHENHATHOCT ,,ACTPO(H3NKa, METEOPOJIOTHS M Teopr3nKa‘ chC CPoK Ha 0OyUueHHe
S5 cemecmvpa € TIpeHa3HAuCHA 3a JIMIA [PUTEXKaBalld oOpPa30BaTEIHO-
KBaJM(HUKAIIMOHHA CTEIEH ,,0aKamaBbp™ WIH ,,MaruCTBP* MO CHEIHATHOCTH OT
obmacture Ha BHcme oOpasoBanme 4. IlpuponHM HaykW, MaTeMaTHKa W



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 OOydYeHHE ayTUTOpHATa 3aeTOCT ¢ HamaieHa ¢ 10 50% chpsMo Ta3u Ha
PEOBHOTO O0yUEHHE.

IMpuemart ce kaHaUAATH B IUTaTeHA opMa Ha oOydeHue (IpHeM 1o JOKYMEHTH
- 0e3 moJiaraHe Ha KOHKypceH u3mut). HeoOX0MuMo YCIIOBHE € CPEIHUAT 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 HaIII/IOHaJ'IHI/IH HWHCTUTYT IIO
reopusuka, reomesuss U reorpadus Ha BAH, kxaro mereopono3n B 3BeHara,
0o0CIy)KBalll TpakAaHCKaTa ¥ BOCHHATA aBUAIlMM, B CHCTeMaTa 3a Oopba ¢
rpanyliKuTe, B cUcTeMaTa Ha MUHHCTEPCTBOTO Ha OKOJIHATAa Cpela W BOIUTE, B
06IJ_IGCTBCHI/IT6 ME€aun W B Jpyru oOpraHusanuvu, KbJIAETO Ca HCO6XOI[I/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, arMocgepara
H OKeaHa

Cpox na obyuenue: 4 cemectbpa

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

e-mail: guerova@phys.uni-sofia.bg
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Maructppckara nporpama @usnka Ha 3eMATa, arMochepara M OKeaHa
NIPeABIK/Ia OBJIaIBAHETO HA MO3HAHMA 110 METEOpOJoTus, reodusnka u oke-
aHorpa¢us, KakTo ¥ 3a IPUPOAHUTE OEACTBUSA, IPEAN3BUKAHH OT T€OPH3UIHU
1 METEOPOJIOTUYHH SBJICHUS Upe3 W3ydaBaHe Ha OCHOBHHU KypCOBE IO (HU3HKa,



MaTeMaTHKa, MeTeopoJIorusl, reousrnka 1 okeaHorpadus. Marucrbpckara npo-
rpaMa e MOAXOSIIIA U 32 HECTICIINAINCTH, KOUTO UCKAT Ja IT0JTy4aT O3HAHHSA 32
3eMsTa, atMocdepara U OKeaHa.

IMpuponauTe OEACTBUA OT METEOPOJIOTWYEH M reo(U3NUCH XapakTep Chb-
ITBTCTBAT HANIETO €KEAHEBHE W IMPUUYMHABAT 3HAYUTEIHU COLUAIHHN M UKOHO-
Muuecku 3aryou. [Iporrosara u nmpeBeHUIMATa UM U3UCKBAT KBATH(HUIUPAHH
KaJpH C MHTEPANCIMIUIMHAPHA MOJITOTOBKA, KAKTO W YMEHHS 32 €(EKTHBHO

IIpeACTaBsHE Ha WHPOpMANUATA MIPE Pa3INdHH ayJUTOPHH, KAKBATO CTYACHTH-
T€ III¢ TIOJTyYaT B HACTOSIIATA MATHCThPCKA IPOrpaMa.

Yenosus 3a kanouoamcmeane: Kannnnatute TpsaOBa 1a MMaT CTENeH 0a-
KaJaBbp WJIM MAarucThp, BCUUKH CICI[HATHOCTH. MarucTbpckaTa mporpama e
niramena, ¢ NPOIBIDKUTENTHOCT 4 cemecmvpa. He ce moiara nmpueMeH H3IUT.
[IpuemaT ce KaHAWOATH, 3aBBPIIMIHA OaKaaBbPCKA FITH MarvCThPCKA CTEIICH
(OT BCHUKH CIIEHATHOCTH) ChC CPEICH YCIEeX HE MO-HHUCHK OT ,,J00Bp*, KaTo
KJTaCHPaHETO UM CTaBa Mo JoKyMeHTH. OOyUeHHETO ¢ peIOBHO/3aJ09HO C Haya-
JI0 TIP3 3UMHUSL CEMECTBP.

[Ipe3 mbpBUTE 7Ba ceMecTbpa Ha MarucTpaTypara ca 3ajJ0KeHH 3a]IbJKH-
TEJHU KYPCOBE, ChIbPIKAIIN HEOOXOMUMHTE 0a3UCHU 3HAHMA 10 MaTEMaTHKA,
¢u3nKka, MEeTeopoNorus, reopu3nKka W MPUIOKEHHETO UM B H3Y9YaBaHETO Ha
npupoaHute 6encteus. I1pe3 Bropus ceMecTbp ca MpeaBUICHH Kypc ,,KoMyHu-
Kalus Ha HayKaTa“ M MPaKTUKH 110 METEOPOJIOTHS U reo(pr3uKa.

[Ipes BropaTa rognHa Ha O0OYYCHHUETO B HA0OP OT M30OPHHU KypCOBE Ce pa3-
rexaaT Gu3rka Ha KIMMara, METOJIUTE 3a MPOTHO3a U IMpEeJCTaBsiHe Ha Bpe-
METO, €KOJIOTHYHH TPOOJIEMH H MPEHOC Ha 3aMBPCHUTENH, OKeaHorpadus, u3-
cleBaHe Ha 3eMETPECEHUATA, MArHUTHOTO IOJIe HA 3eMsTa U TeOTCPMAaTHUTE
pecypcu ap. CrienuaiHo BHUMaHHe € 00bpHATO M Ha METOJIUTE 32 Bb3/ICHCTBUE
BBPXY OKOJIHATA Cpejia — TEOMHKEHEPCTBO.

Karo pesynrar oT yCHeurHoTo AWIUIOMHPAaHE Ha CTYyICHTHTE CE OYaKBa T
Jla ca OBJIaJIe)IM KaKkTo OOIIM 3HaHMs B 00JacTTa Ha (U3UKATa, MaTeMaTHKATa,
METeOpOJIOTHusITa, reou3nKaTa U okeaHorpadusTa, Taka ¥ YMEHUs 33 TSIXHO-
TO €(PEKTHBHO PA3MPOCTPAaHCHHUE W TMPEICTABSIHE MPEN Pa3InIHUA ayAUTOPHH.
OcgeH 3HaHus no (u3uka Ha 3eMsATa, aTMocdepara ¥ OKeaHa, 3aBbPILIIIUTE
CTYJACHTH C€ OYaKBa Jla UMaT MMO3HAHUA 3a IPUPOJHUTE 6e}ICTBI/I${, CBBbpP3aHU C
reo()U3NYHA U METCOPOJIOTUYHHU MPOIIECH, Ja MOTAT Ja aHAIM3HPAT TEXHUTE
TIOCIISIUIIN U J]a pa30upar CrocoOuTe 3a TAXHATA MTPEBEHITHS.

Maructrepckara nporpaMa 3aBbpIiBa ChbC 3allWTa Ha TUIUIOMHA paboTa 1o
aKkTyaJleH mpo0sieM B 00JIacTTa Ha METEOPOJIOTHATA, Teo(u3nKaTa, OKeaHOTpa-
¢usTa wu npupogHUTe OeacTBHs. YacT OT olleHKaTta ce popmupa criopen yme-
HHUETO 3a MPEJICTaBsIHE Ha TeMaTa Ipel Pa3HOPOIHA ayAUTOPHS.



CIHEONUAJHOCT UH)KEHEPHA ®U3UKA

M Marucrbpcka nporpama:  KBaHTOBa e€JIEKTPOHHKA H
Jla3epHa TeXHHKA

Cpok Ha obyuenue: 3 ceMecTbpa
@Dopma Ha obyuenue: peqoBHA
Pwvrosooumen: non. n-p Crosin Kypres
men.: 02/8161 887

e-mail: skoutev@phys.uni-sofia.og

Marwuctbpcekara nporpama KBaHTOBa €JIEKTPOHHKA U JTa3ePHA TEXHUKA OCH-
rypsBa 3a):[1)ﬂ60anaHe Ha MO3HaHUATa U YMCHUATA B O6HaCTTa Ha KBAHTOBATa
€JIEKTPOHUKA, J1a3epHara pU3MKa M ONTHKATA.

Venosus 3a kanouoamcemeane: Tlporpamarta e npegHasHaueHa 3a IIUPOK
KPBI' CHEHUATUCTH — OakanaBpH 1Mo (HU3MKA U MATUCTPH, 3aBBPIIUIN CPOIHH
Hay4YHHU HaNpaBJICHWA BbB BUCIIU TEXHUYCCKU YUWIHIIA. HporpaMaTa npeamno-
Jiara HpHHOGI/ITI/I 3HAaHUA B O6HaCTTa Ha KBaHTOBATa CJICKTPOHHKA U OIITUKATa C
obemMa Ha ChOTBETHHUTE 0aKaIaBbPCKU MpOrpaMu BbB Dusnveckus GaKynaTer.
[IpueMbT Ha KaHAMOATHTE 32 MECTa, cyOcudupanu om Owvpoiicasama, cTaBa
4ype3 yTBbpACHUS BbB Dusnueckus (axynteT KOHKYpCEH M3NUT. 3a niame-
HO 00Oyyenue IPUEMBT € 03 KOHKYPCEH M3IUT: KIACHPAHETO HA KaHIUIATHTE
CTaBa MO CPEJIHUSI YCIeX OT IUIIoMara 3a BHCIIe 00pa3oBaHue, KOWTO TpsOBa
Jia ObJie He No-HUCHK OT J0OBp.

OOy4YeHHETOo € C MPOIBIDKATEIIHOCT mpu cemecmupa, Bceku mo 15 cenmu-
. B mepBus cemecthp ce mpeamxaar 330 waca 3abDKUTENIHA Ay TUTOPHA
3aeTOCT — 5 M3MUTA U e/IHa TeKylla oleHka, kouto HocsT 30 kpeaura. [Ipe3 To3u
CEMEeCTBp CTYJCHTHT TPsIOBa J1a n30epe TeMa ¥ PbKOBOAMTEN HA IMINIOMHATA CH
pabora.

W3yuaBanute QUCUUILIMHU PE3 BTOPHS CEMECThP ca M3IBUIO H30HpaeMu,
KOETO I03BOJISIBA MOOMIIHOCT Ha MarucThbpCKOTO OOy4eHHE. AKO CTYACHTUTE
n30epar Ja CiyliaT NpeiokeHUTe KypcoBe, Te3H KypCcoBe aBTOMATH4HO CTa-
BaT 3a/IbJDKUTENTHN U ocurypsiBatr HeoOxoaumute 30 kpeaura. CTyIeHTUTEe UMAT
BB3MOKHOCT Jia ¢l HabaBsT HeoOxoaumuTe 30 KpeauTa u KaTo mpoBeaaT 00yde-
HHE B CPOJHH yHHBepcHUTeTH. [lomydeHuTe KpeauTu TpsiOoBa Aa ca mpumaoOuTH
OT MOJIOXKEHH M3MUTH B 00JIaCTTa HA KBAHTOBATA EIIEKTPOHHUKA U JIa3epHATa TeX-
HHKa. PasperieHue 3a ciyniaHeTo Ha KypcoBe B APYT YHHBEPCHUTET c€ Mojyya-
Ba OT KaTeIIpCHI/IH CBBET HaA Kareapa KBanrToBa CJICKTPOHHMKA IIPH CIIa3BaHE Ha
MpaBUJIaTa HA CHINECTBYBAIIMTE NPOrpaMu 32 OOMeH Ha cTyaeHTH. [Ipe3 To3u



CEMECTBD € JKEJATEIHO CTYJICHTHT JIa HaBJe3e B TeMaTHKaTa Ha u30paHara au-
IUTOMHA paboTa.

B Tpetus cemecThp ce MpeaBIKAAT 3 33JABJDKUTCITHH JUCHHUIUIMHY, OCH-
rypsBaum 15 xpenura, U BpeMe 3a qUIIOMHara padorta, KosATo mAaBa ome 15
KpEInTa.

ITo mporpamara mMorat aa ce 00y9aBaT JIMIa, KOUTO:

a) UMaT 00pa30BaTEIHO-KBATH(DUKAIMOHHA CTETICH ,,0aKanaBbp™ WiIH ,,Ma-
THCTBP™ IO PH3HKa,;

0) umat 0Opa3oBaTEIHO-KBATH(HUKAIIMOHHA CTETICH ,,0aKaaaBbp‘ UITH ,,Ma-
TUCTBDP‘‘ B HanpaBjeHusTa ,, [ [pupoann Hayku“, ,,MaremMaTuka‘ win B NOAXOAsI-
LM MH)KEHEPHH CIICIHaIHOCTH;

B) UMaT 00pa30BaTeIHO-KBATH(PHUKAIIMOHHA CTEIICH ,,0aKalaBbp™ WIH ,,Ma-
TUCTHP* C YUUTENCKA PABOCIIOCOOHOCT T10 MPUPOIHN HAYKH W/ M MaTeMaTHKA.

3aBBPIIMINTE MATUCTPU MOTAT Aa pabOTAT KaTO MPETo1aBaTeNId U HAyYHH
pabOTHHMIYM BBB BUCIIUTE yUIJIUIA B CTPAHATa, HAyYHOU3CIICIOBATEICKUTE HH-
ctutyTd Ha BAH, MalltmHOCTPOEHETO U €JIeKTPOHHUKATA, XUMHYEeCKaTa IPOMHUILI-
JICHOCT, 0TOpaHara, 3ipaBeona3BaHeTo, MHHUCTEPCTBOTO Ha BHTPEIIHUTE pabo-
TH, MUHHACTEPCTBOTO Ha OKOJIHATa CPeZia M BOAWUTE, Bbarapckust HHCTUTYT O Me-
TPOJIOTHS U B TIPOU3BOJCTBEHH, THPTOBCKU U KOHCYJITAHTCKH (pUPMU C penMeT
Ha JICHHOCT Jla3epHa TEXHUKA, ONTHKA ¥ ONTUYHH KOMYHHKAIIUHL.

3aBpPIIWINTE Ta3M MarucThpcka Mporpama MMaT BB3MOXKHOCTTA Jia Ipo-
IBIKaT CBOETO 00pazoBaHHe KaTo JOKTOopaHTH B Coduiickus yHHUBEPCUTET U
JPYTH aKpeIUTUPaHU BUCLIM YueOHH 3aBECHUs Y HaC U B Yy)KOHMHA, a ChILIO
B HAay4HO-M3CJIEJ0BATEICKUTE UHCTUTYTH Ha BAH.

Maructbepckara mporpama 3armo4Ba OT 3UMHUA CEMECTBP.

M Marucrbpcka nporpama:  MHKPOEJIEKTPOHHKA M
HHGOPMANMOHHHM TEXHOJOTHH

Cpok Ha obyyenue: 3 ceMecTbpa

Dopma Ha obyyeHue: peroBHA
Pwvrosooumen: non. n-p ['muka Llymmymanosa
men.: 02/8161 824.; 02/8161 874

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

Ilen: Jla nane 3aap00YeHH MMO3HAHUS HAa CTYACHTUTE B oOjactra Ha Qu-
3UYHUTE OCHOBM Ha ChBPEMEHHATa €JIeMEHTHA 0a3a U TEXHOJOTHYHHU MPOIIECH
B MUKPOCIICKTPOHHUKATa U HHHOPMAIIHOHHHUTE TEXHOJIOTHH.



Venosus 3a kanouoamcemeane: Ilporpamara e npesHazHaueHa 3a LIMPOK KPBI
CIEIUATNCTH — OaKalaBpy U MariucTpu B TPAAWUIMOHHN HAYYHU W WH)XCHEPHU
cnermanaocTy: @usnka, HxeHepHa Qr3nKa, ¥ C yIUTEICKa IPABOCIIOCOOHOCT
10 PUPOIHU HAYKH W/HMITK MaTeMaTHKa OT yHHBepcuTeTute B cTpanata (Codusl,
[TnoBaus, [llymen u ap.); GakanaBpu W MardcTpH B HampasieHusta [IpupoaHu
Hayky, MaTeMaTuKa 1 3aBbpIIMIN CPOIHN HAyYHH HAIPABIICHHS BbB BHUCIIH TeX-
HUYECKU YYMIININA.

[IpueMbT Ha CTyIEHTH 32 MECTa, CYOCUOUPAHU OM ObPIHCABAMA, CTABA UPE3
yTBBbpAEHUS BbB Ou3ndeckus (pakyiTeT KOHKYpCEeH M3MUT. 3a niameno obyue-
Hue TIPUEMBT € 0e3 KOHKYPCEH M3IHT. KIaCHPaHeTO Ha KaHJUJaTUTE CTaBa Io
CpeIHHS yCIeX OT IUIUIOMATa 3a BHCIIEe 00pa3oBaHKe, KOWTO TpsOBa 1a ObIe HEe
No-HUCHK 0T J00Bp.

Cmpyxmypa na obyyenuemo: OOy4eHHUETO € B TPH CEMECTBPa, MPe3 IbPBUTE
JIBa CTYACHTHTE MOCEIABAaT JICKIMH U YIPaKHEHUS, a IIpe3 TpeTHs u3padboTBaT
JTUIUTOMHATa cu paboTa. O0y4eHHeTo BKIIIOYBa 12 Kypca U IPeATUILTIOMEH CTaxK
¢ 001 xopapuym 750 vaca. 3a u3paboTBaHe HA TUIJIOMHA paboTa ce MPEIBIKAAT
150 gaca. AynuropHara 3aetoct e 630 "aca, 0T KOUTO JTa0OpaTOPHH YIIPaKHESHUS
195 gaca. CepMuyHaTa 3a€TOCT Mpe3 IIPBUS U BTOPHUS CEMECTHP € ChOTBETHO 26
u 22 vaca. V36opuute cnenkypcose ca ¢ xopapuym 180 vaca. CTyaeHTH, KOUTO
MMart Hy’kKa OT JOIbJIHUTETHA IOATOTOBKA, MO MPELEHKa Ha MPETo1aBaTeInTe
MOTar Jia CIyIlaT AOIBIHUTEIHN KypCOBE M0 HHANBULyaleH miaH. O0yueHne-
TO 3aBBPIIBA ChC 3alLIUTa HAa TUIJIOMHA pa00Ta, MHAWBHUIYaIHO ONpeesieHa 3a
BCEKH CTYJECHT OT M30paHMs OT HEro He I0-KbCHO OT HayaJloTO Ha BTOPHS Ce-
MECTBp Hay4deH PBKOBOAUTEN. Marucrbpckara nporpama MUKpOeneKTpPOHHUKA
HH(POPMAIMOHHY TEXHOJIOTHH, PeIoBHA (opMa Ha oOyueHue (IbpiKaBHA MOPHUKa
1 00yteHne Cpelly 3auialiane), 3amouBa mpe3 3UMHHSI CEMECThD.

MarwucTpuTe 110 HH)XEHEepHa (pH3KKa, 3aBbPIININ Ta3u IPOrpamMa, Morat Ja
paboTAT KaTo MPeroiaBaTelid U HayIH! pabOTHHIM BbB BUCIINTE YUHMIIMIIA HA
CTpaHaTa, Hay4HOM3CIIeI0BaTeICKUTEe HHCTUTYTH Ha BAH, B THproBcku U KOH-
CYJATAHTCKU (PUPMH, KOMTO II[€ MOTAT Jia MOKPHAT LIENHUs CIIEKThpP OT JieiHoC-
TH, CBBP3aHU ¢ MH(GOPMAIIMOHHUTE TEXHOJOTUH, BKIIOYUTEIHO U BbB BCHUKH
NPEANPUSTHS, 3aHUMaBAIIH Ce C U3CIIeBaHe, IPOSKTHPaHE U IIPOU3BOJICTBO Ha
ME eneMeHTH U €NEeKTPOHHA araparypa, MallMHOCTPOEHETO U €JIEKTPOHUKA-
Ta, XUMUYECKaTa IPOMHIIUICHOCT. 3aBbPUIMINTE Ta3W MarucThpcka mporpama
MMaT BB3MOXKHOCTTA Jla MPOIBIDKAT CBOETO 00pa30BaHHE KaTO JOKTOPAHTH B
Codwuifckust yHUBEpCUTET U APYTH aKPEeIUTHPAHN BUCIIN yU9eOHH 3aBEICHUS Y
Hac ¥ B 4y>XOMHa.

IMoBeue nHpopmanus 3a MarucTbpckara nporpama MHUKpOEIEKTPOHUKA
nH(pOpPMALMOHHH TEXHOJOI'MH MOXKETE /]a HAMEPUTE Ha CTPAHMIATa Ha KaTeapa
dusrka Ha KOHJICH3UpAHATA MaTepHs U MHKPOEJCKTpOHHKa Ha aapec http://
fttme.phys.uni-sofia.bg/



M Marucrbpcka mporpama:  MHKPOEIEKTPOHHKA H
HHGOPMANMOHHH TEXHOJIOTHH

Cpok Ha 0b6yuenue: 3 ceMecThpa

Dopma Ha obyueHue: 3aj09HA
Pwvrosooumen: nou. n-p 'muka L{yiymanosa
men.: 02/8161 824.; 02/8161 874

e-mail: ggt@phys.uni-sofiabg

Len: Jla nage 3ampin0odeHn MO3HAHUS HA CTYACHTHTE B oOnacTra Ha (u-
3UYHUTE OCHOBM Ha CHhBPEMEHHATa €JIeMEeHTHa 0a3a M TEXHOJOTMYHHUTE Ipo-
1[ecd B MUKPOEJICKTPOHHUKATA U HH(POPMAIIMOHHUTE TEXHOJIOTHH.

Venosust 3a kanouoamemeane: TlporpaMata e npeIHa3HaueHa 3a MUPOK KPbI
CHELHUATKCTH — 0aKaJaBpH M MaruCTPU B TPAJUIUOHHUA HAYYHU U HHXXCHEPHH
cneuuanHoctu: Ousnka, HkeHepHa (HU3HKa U C YUUTEICKa IIPaBOCIIOCOOHOCT
0 MPUPOTHU HAYKHU W/HJIH MaTeMaTHKa OT yHUBepcuTeTuTe B ctpanara (Codus,
[Tnosnus, lllymen u jp.); GakanaBpu U MarkucTpu B HanpasieHusta [IpupoaHu
HaykH, MaTeMaTuKa 1 3aBbPLIMIN CPOAHHN HAYYHU HApaBJICHHs BbB BUCILH TEX-
HUYECKH YUMINIIA.

[IpuemMbT Ha KaHIWAATH 32 MECTA, CYOCUOUPAHU OM ObpIcasama, cTaBa
4pe3 yTBbpAcHUS BbB Dusznueckust (aKkyaTeT KOHKYPCEH H3MUT. 33 MiameHo
00yuenue NPUEMbT € 0€3 KOHKYPCEH M3IHT. KIACHPAHETO HAa KaHIUIATUTE CTa-
Ba M0 CPEIHUsI yCIeX OT JAUINIOMara 3a BHcCIe 00pa3oBaHKe, KOWTO TpsOBa 1a
ObJ/ie HE TI0-HUCHK OT I0OBP.

Cmpyxkmypa na ooyuenuemo: OOy4eHHETO € B TPH CEMECTHPA, NPe3 MbPBUTE
JIBa CTY/ICHTUTE MOCENIABAT JICKIIMU U YIIPAXKHEHHUS, & IPe3 TPETUsi u3paboTBart
JTUIJIOMHATa cu pabota. O0yueHueTo BKI0UBa 12 Kypca U MPEAIUIIIOMEH CTaxK
¢ 00m xopapmuym 365 vaca. 3a u3paboTBaHe Ha TUITIOMHA paboTa ce MPeIBIDKAAT
75 gaca. AymuropHara 3aetoct € 230 gaca, ot kouto 86 yaca 1abopaTopHH yII-
paxHeHus1. M30upaemure crienikypcose ca ¢ xopapuyM 92 yaca. CTyeHTH, KOUTO
HMaT HyK/a OT JOMbJIHUTEIHA TOrOTOBKA, MO MPELeHKa Ha MPEIo/1aBaTenuTe
MOTar Jia CIyIIaT AOMBIHUTEIHU KYPCOBE M0 MHANBUIyaieH miaH. O0yueHue-
TO 3aBBPIIIBA ChC 3aLIMTA HA TUIJIOMHA pa00Ta, MHAWBHUIYAIHO OINpe/esieHa 3a
BCEKH CTYJICHT OT M30paHHsi OT HEro He I0-KbCHO OT HAYaJIOTO Ha BTOPHS Ce-
MEeCThp Hay4deH PBKOBOAUTEN. Marucrbpcekara nporpama MUKpOeneKTpPOHHUKA 1
HHMOPMAIMOHHU TEXHOJIOTHH, 3a/104Ha (hopMa Ha 00ydeHne (JIbp)KaBHA TIOPHUKA
1 00yUeHune Cpelly 3auialiane), 3arouBa mpe3 3UMHHSI CEMECThD.

MarucTpuTe 1no uHKeHepHa (U3UKA, 3aBBPLIMIM Ta3W MPOrpaMa, Morat
Jla paboTAT KaTo MPEroiaBaTesid U HayYH! paOOTHHUIM BHB BHUCIINTE YUWIIU-
IIa Ha CTpaHaTa, Hay4YHOM3CJIEJ0BATEICKUTE HHCTUTYTH Ha BAH, B Thpros-



CKH W KOHCYJTaHTCKH (MPMH, KaTO II€ MOTaT Ja MOKPUAT LEIHs CIEKThp OT
IEHHOCTH, CBBP3aHH C WH()OPMALMOHHUTE TEXHOJOTHH, BKIIOYHTEIHO U BHB
BCUYKH MNPEINPHUATHS, 3aHUMAaBAIIM Ce C HM3CJICOBAaHE, MPOSKTHPAaHEe U IpO-
u3BoJcTBO HAa ME eneMeHTH M elIeKTPOHHA anaparypa, MallHHOCTPOCHETO U
CJICKTPOHUKATA, XUMHYECKATa MPOMHIIICHOCT. 3aBBPIIMIATE Ta3d Maruc-
TBPCKa MporpaMa MMarT BB3MOJKHOCTTA Ja MPOIBIDKAT CBOETO 0Opa30BaHME
karo HoKkTopaHTH B COMUUCKUS YHHUBEPCUTET M JPYId aKPEIUTHPAHU BUCIIH
y4eOHHU 3aBeICHNS Y HaC U B Uy)KOWHA.

IMoBeue uH(pOpMAIKs 33 MATHCThPCKATa IporpaMa MUKpPOEIeKTPOHUKA 1
MH(POPMALMOHHY TEXHOJIOTHI MOKETE [1a HAMEPUTE Ha CTPAHHIATA HA KaTeapa
dusnKa Ha KOHICH3MpAHATa MaTepHs W MHUKPOEJIEKTpOHWKa Ha anpec http://
fttme.phys.uni-sofia.bg/

CIHEOUAJTHOCT AJPEHA TEXHUKA
N AAPEHA EHEPTETHKA

| MaFI/ICT'prKa nporpama: Hz[peHa CHEPreTuKka M TEXHOJIOTUH

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

MarucTbpckuTe MporpaMu 1o SlnpeHa eHepreTHka M TEXHOJOTMH HMaT
3a [eJI TIOATOTOBKAaTa Ha BUCOKOKBAJIM(HUIIMPaHN CHENHATNCTH B 00IacTTa Ha
¢du3MKaTa U EKCIUIOATALUATA Ha SAPEHUTE PEaKTOPH, SKOJIOTHSTA Ha SAPEHUS
TOPHUBEH ITUKBI M MPUIOKEHUETO Ha SIPEHO-(PU3NYHUTE METOAU B PA3TUUHU
obmacTn Ha HaykaTa, MeAWIMHATa W NpakTHkata. OuakBa ce WHXXEHep-
(GU3MKBT, 3aBBPIIMI MarucTbpckara IporpaMa SapeHa eHepretuka |
TEXHOJIOTUH, Ja TNpHI00Me WHTEPJUCUUIUIMHAPHA 3HAHUS M YMEHHS B
pesynTar Ha IHpoKa (yHAaMEeHTalHa MOJAr0TOBKA, Oa3upaHa Ha TpeylaraHa B
Ta3yd TporpamMa KOMOHMHAIMS OT TEOPETHYHM W MPWIOKHH JUCUHUILIHHH.
JIOTTBIIHUTETHO M3UCKBAaHE KbM KEJaelIUTe Ja M3ydaBaT Ta3H MarucThpcKa
mporpama, € Te Aa IPUTEXaBaT BUCOK MOTHBAIIIOHEH MOTEHINAT 32 Pa3BUTHE
U yChBBpIIECHCTBaHE. Marucrbpckara nporpaMa € cbo0paseHa ¢ H3NCKBaHUATA
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-(hU3MYHN TEXHOJIOTHY;

— HeyTponHo-(pu3n4HN peakTOpPHU MPECMATAHMS;

— Pagmanuonna 3amuTa 1 103UMETpHs,

3aBppIIMIINTE CTYAGHTH MOraT Ja HaMmepsaT paboTa KakTo B



CHeLUaI3upaHd Hay4HO- M3CIIeJOBATEICKH 3BEHA, TaKa M B YaCTHHS CEKTOD,
o0cCIyXBal AApeHaTa eHEpPreTHKa.

BB3MoOXHOCT 3a peann3alys Ha CTYJICHTH, 3aBBPIIMIN CIEHHATHOCTTA
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
sITpeHaTa eHepreTuka B ATeHIHATA 110 AIpeHo peryiupane (ASP)

3aBBpIIMINTE Ta3W MarucThbpcka IporpaMa HMarT BB3MOXKHOCTTA Jia
MIPOABIDKAT CBOCTO 00pa3oBaHHE KaTo MOKTOpaHTH B COMUICKIS YHUBEPCHTET
W IpyTH aKpEeAUTHPAHU BUCIIN YUeOHU 3aBEACHUS y HAC U B 4y>KOMHA.

[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 BHMIa Ha oOpa3oBarenHaTa OCHOBA Ha KaHIWAATHTE,
MarfucTbpckara Iporpama ce Ipeajara B JBa pa3IMdHU BapuaHTa 3a
oOyJeHwme:

M Marucrbpcka nporpama:  SlapeHa eHepreruka u TexHosiorud — |
(3a cnenuaInCcTH)

Cpok Ha obyyenue: 3 ceMecTbpa
Dopma na obyuenue: pefoBHA

Yenosus 3a xanouoamemaane: 3aBbpiiieHa 6akanaBbpcKa CTENEH M0 sape-
Ha TeXHUKA W SIpeHa EHepreTHka, ChII0 Taka CTYICHTH C OakajgaBbpcKa
creieH B mpodecHoHasHO HampapieHue ,4.1. Oumsuuecknm Hayku“ Ha
Ouznueckus ¢akyiarer Ha CoQUICKUS YHHBEPCHTET, KakTO M CTYACHTH,
xouto npurexaBatr OKC "Gakamappp" B chenmaiHoOCTHTE ,,SIapeHa Xumus'
Wi ,,SlapeHa enepreTuka‘.

IIpuemar ce kanaUIATU 32 CyOCUOUpano obyyenue u 6 niamena popma. Kan-
JMIATCTBAIINTE 32 MECTa, CyOCHIMPaHH OT JbprKaBaTa, 1ojaraT NpUeMeH H3IUT
o ¢pusuka. KanaumatcTamure 3a TuiaTeHa popma Ha oOydeHue ce kiacupart 6e3
U3IIUT, TI0 CPETHMSI YCIIEX OT AWIIOMaTa 3a BUCIIE 0Opa3zoBaHue (YCIEXbT TPIOBa
na ObJie He TIO-HUCHK OT JJoOBp).

Maructppcekara Imporpama 3amo4Ba OT 3MMEH CEMECTED.

M Marucrbpcka nporpama:  SlapeHa emepreruka u texuoJoruu — Il
(3a cneMAJMCTH M HecleluaIucTH)



Cpok Ha o6yuenue: 4 cemecTnpa
Dopma na obyuenue: 3a104Ha

Yenosus 3a xanouoamcmeane: OKC "OakamaBpp" B CIEIHUTE JBE
obmactin Ha BHUcme oOpasoBanue: i) 4. [IpupomHm Haykw, MareMaTHKa H
undopmaruka; u ii) 5. Texnumuecku Hayku. Kanmpmparure, kouro He ca
3aBBpIIMIIM  OakanaBbpcKaTta mporpama ,SapeHa TeXHMKa | sJApeHa
eHepreruka®“ Ha @Omnyeckn ¢akynrer Ha CoQUilcKHsS YHUBEPCHUTET, B
npoueca Ha OOYYEHHETO CH MIe NpeMHUHAaT OO0ydeHHe IO CIICIHATHUTE
KypcOBe, MpernojaBaHn B OakajlaBbpcKaTa CTENEH Ha Ta3W CIELUaIHOCT.
CeriacHo yueOHHUS TUTaH Te3W KypcoBe 3aABIDKUTETHO ce M30mpar, 3a Ja ce
MOCTUT'HE MUHUMAIIHUAT OpO# KpeauTH OT MU300pHH KYpCOBE.

[Mpuemar ce kaHAMZATH caMO B miameHa ¢opma Ha o0OydeHue.
KanmunarcTBamure ce Kiacupar 10 CPeJHHUS yCIeX OT AWINIOMAra 3a BHCILE
obpazoBanue. Toit TpsiOBa 1a OBIE HE MO-HUCHK OT JOOBP.

MaructbpckaTa mporpamMa 3armo4sa Ot 3uMeH CEMECTBD.

CIIEIUAJTHOCT ®U3UKA U MATEMATHKA

M Marucrbpcka nporpama:  MeTom0JIOTHsI HA 00y4eHHETO
no (pU3UKa U ACTPOHOMMHA

Cpok Ha oOyueHue: 2 ceMecThpa/3 cemecTbpa
dopma Ha 00yUeHHE: PeIOBHA/3a0YHA
PrvkoBoauten: nou. n-p Mas 'alinaposa
men.: 02/8161 749

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

Ycnosus 3a xanoudamemaane:

Maructppcekara mporpama Metononorus Ha o0ydeHneTo o (Gu3nka u ac-
TPOHOMHUS € C MPOIBJDKUTEIIHOCT JIBA CEMECThPa 3a peoBHA popma Ha 00yue-
HUE U TPU CEMECTHPA 3a 33J04Ha. T e mpenHa3HaueHa 3a OaKaiaBpH, 3aBbPIIU-
71 cnenuanHoctuTe Ou3uka n MaTeMatnka, @u3uka u nHpopMaTHKa, XUMUS U
¢usuka, dusnka, Xumus, buonorus, ['eorpadus, Unxenepua ¢pusuka, SAapena
TEXHUKa U CHepreThka, Actpodusnka, Mereoponorus u reohusnka, KakTo U
HSIKOW WH)XCHEPHU CIIEIMATHOCTH OT TEXHWUYECKU YHHBEPCUTETH W MEIUITHH-
CKH YHUBEPCUTETH.

IIpuemar ce kaHgUAaTH 32 cyocuaupano oOydeHHe W B IJIaTeHa ¢opma.
KangunmatcrBamure 3a MecTa, CyOCHAMpPAaHH OT AbpKaBaTa, IOJIATaT Ipue-

MCH M3IIUT I10 (I)I/I3I/IKa. KaH,HI/IZ[aTCTBaHII/ITe 3a IJiaTcHa (1)0pMa Ha O6y‘lCHI/I€ ce



Kacupat 0e3 M3IHT, [0 CPEeJHHUS YCIeX OT AUIIoMara 3a BHclie 00pa3oBaHue
(ycnexsT TpsiOBa na Gbe HE MO-HUCHK OT H00bBp). [Iporpamara 3amousa mpes
3UMHHS CEMECTBP.

MarucTbpcekara IporpamMa uMa 3a el Ja AaAe pa3iupeHH TO3HAHNS B -
POK CIIEKTBHp OT o0yacTTa Ha mpenojaBaHe Ha (usukara u actpoHomusita. OT
€/lHa CTpaHa, B y4eOHMS [UIaH ca 3aCTHIICHH KYPCOBE OT IIOYTH BCHIKH OCHOBHH
oOmnacTy Ha CbBpEMEHHATa (PU3MKA U ACTPOHOMHUS, a OT JIpyTa — AUCIUILIHHU C
METOJI0JIOTUYECcKa U TUIaKTHYecKa HacoueHOCT. [Iporpamara ce akryanusupa
MIEPUOTNIHO ChoOpa3Ho nocieaaute Hapeadu or MOH BBB Bpb3Kka ¢ kBamuhu-
KanusTa Ha ,, YauTen 1mo...” .

3aBBpIIMINTE MpOTpamara Iie MoJydaT He caMoO ChOTBETHaTa 0Opa3oBa-
TEJIHO-KBaNU(HUKAIIOHHA CTEIICH ,,MaruCThp ™, OTJINYaBalia T OT MpernoaBa-
TesuTe 1o (PU3MKA U aCTPOHOMHUS ¢ OaKajaBbpCKa TakaBa, HO U Il IPHI0OUSIT
3HAYUTETHO M0-33JbJI00YECHN U Ha IT0-BUCOKO HWBO 3HAHUS M yMEHHS BbB Ba-
KHU U ChbBPEMEHHHU 00JacTH Ha MeJarorukaTa ¥ METOAMKATa Ha MPENoaBaHe
Ha (H3MKa U aCTPOHOMUSI, KAKTO U Ha MpeAMeTa YOBEKbT U IpHpojara. Te e
pUAOOUAT YMEHNUS KaKTO 32 MPENoAaBaHe Ha IpeaMeTa (GU3nKa U aCTPOHOMHUS
3abIDKUTENIHA U TPOHIINPaHa IIOATOTOBKA, HO Taka M 3a MPEeaMeTa YOBEKbT U
npupozara. e npuroOusaT yMeHUs U KOMIETEHTHOCTH KaKTO 3a IPETNoAaBaHe,
Taka W 3a yIpasJIeHHE Ha Mpolieca Ha 00y4YeHue, Ch3/jaBaHe Ha CbBPEMEeHHa 00-
pasoBaTenHa cpefa, AMTUTATHA YMEHHS, YMEHUS 3a IIpUiIaraHe Ha HMHTETPUpPaH
U KOMIICTCHTHOCTCH IIOAXO0 B o6yquHeTo u ap.

[To chapprkanue ydeOHHAT MaTepHual, OT €HA CTpaHa, € ChoOpas3eH u Oa-
3MpaH Ha 0aKaJaBbPCKUTE KypCOBE MO METOJMKA Ha 00y4eHHEeTO 1o (usuka u
aCTPOHOMHMS, & OT APYra, TOW MOKPHBA OOLIONPUETUTE M3MCKBAHMS 32 Maruc-
THhPCKa CTeneH. MiMa 3a1bKUTeNTHY, UpoKa rama n30upaeMu u (hakyITaTHBHA
JuctuIuiiHa. M30upaemMuTe QUCIUITIIMHY ce pa3feriT Ha 1Ba Bujaa — 1. ncuxo-
JIOTUYCCKHU, TUIAKTUICCKHN U YaCTHOMETOAUYCCKH, KaKTO U YIIPABJICHCKU U 2.
WHTETPATHN ¥ NPHIOKHO-TTPAKTHYECKH.

B 1031 acnekT eHa yacT OT KypCOBETE TPETUpAT MaTepHs OT OakanaBbp-
cKkoTO 00y4eHHe, HO Ha TI0-BUCOKO HUBO, ChOTBETCTBAIIIO HA CTENEHTA ,,Maruc-
THP*, a IpyTra 4acT TPETHPAT ChbBPEMEHHH NOCTH)KEHHS Ha IUIAKTUKATa U TICH-
XoJorusra — MeTOI[OHOFI/ISI Ha nIeJaroru4ycCKuTe U3CJICABaHusd, Ilcuxonorus Ha
ympasieHneTo, PaspaboTBane Ha yponu B AWTHTaNHA cpena, OpraHuzamus u
yIpaBJieHHe Ha 00pa3oBaHKUETO (YYMIUIIEH MEHHIKMBHT), KOSTO /1aBa Bb3MOX-
HOCT 3a ObIelI0 KapuepHo pa3ButHe. V30upaemure KypcoBe ca KaTko GU3UuHH
(KsanroBa ¢usuka, Uctopust Ha Gpusnkara, MeTeoponorus u reopusmka), Taka
u MeroanuHu (MeXIynpeIMeTHH BPb3KH B 00yYeHHETO Mo (u3uKa), KOeTo
rmojmoMara ObJIeInTe YIUTETH B IT0-700paTa UM IpoQeCHOHATHA peaT3anusl.

KBM KypcoBeTe, HaArpakJamiy 3HAHUITA [0 CHOTBETHUTE pa3zeiin Ha 00-
maTa pu3MKa 1 aCTPOHOMHUSITA, Ca MPEBUICHH CEMUHAPHH YIPAXKHEHHUS 110 pe-
IIaBaHe Ha 3aJa4¥ 10 (pU3MKa U aCTPOHOMUSL. B MbpBHS ceMecTbp € IpelBHUICH



CIeLMaJIeH MPAKTUKYM 110 METOJIMKA M TEXHUKA Ha yueOHHs (PU3UIEH eKCIIepH-
MEHT, a BbB BTOPHUS CEMECTHP Ca NPEABUICHH Nelarorniecka MpakTHKa U CTax
B 0azoBM yumima. [Ipemioxenu ca 9 3aabmkuTenHu Kypea u 12 nzdupaemu,
OT KOMTO CTyJCHTHTE Tpsi0Ba 1a u3depat 5. C paspelieHne Ha pbKOBOAUTENS Ha
nporpamara HsSKOH OT M30MpaeMHTe KypcoBe MOraT Ja ObJaT 3aMEHEHH C Ta-
KHBAa OT JPYT'H MaruCThPCKH MIPOrPaMH, CBBP3aHU 0 TEMATHKA C JTUIUIOMHATA
pabora.

[Mporpamara 3aBbpiIBa C JBa Jbp)KaBHU M3MUTAa — JAMIUIOMHA pabora M
NPAKTUYECKU JBPXKABSH M3MUT B YUIIIHILE.

CIHEIUAJIHOCT OIITOMETPUSA

M Marucrbpcka nporpama:  Onromerpus

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

OnromerpuaTa € MHTEPANUCHUIUIMHAPHA CIELMHATHOCT, KOSTO BKIJIIOYBA
3HaHMA OT (pu3mKaTa, MenunuHaTa, Ouonorusara n xumusra. OOydeHHETOo 10
ONITOMETPHSA CE MPOBEXkKJa ¢ Orjie] Ha OCHOBHATa o0yacT Ha NpodecHoHaIHa
peanuzanys Ha ONITOMETPHUCTHTE: MIPEAOCTaBsIHE Ha YCIIYTH IPU 3pUTEIIHHU CMY-
IIEHMS B OYMTE U 3pUTEIIHATA cucTeMa. ToBa BKIIIOYBA MTPETJIEAN U ONTOMETPUY-
HU U3MEPBaHUA 32 YCTAHOBSIBAHE Ha CHCTOSIHUETO Ha 3pEHHUETO, OIIpe/iesiTHe Ha
CpeAcTBaTa M HAUMHMTE 32 KOPEKIMS Ha MOHIDKEHA 3pUTENTHA OCTPOTa U JPYTH
HapyuieHus Ha 3peHneTo. [Ipn ycTaHoBsBaHEe Ha HEOOXOIMMOCT OT JIEKapCKa
HaMeca U JICYeHNE ONTOMETPHCTHT HACOYBa KIIMEHTa KbM O(TaIMOJIOT WU Ch-
OTBETHHSI CIICITHAIIHCT.

3aBbPIIMINTE CHEIMATHOCTTA Ca IIOATOTBEHH 34!

* 3BbpI1IBaHe Ha MpeEraey 3a ONpeeNITHE Ha ChbCTOSTHUETO Ha 3PEHUETO C
1IeJT OKa3BaHe Ha IIOMOII] HA XOpa C HapyIIEHO 3peHHe, KOETO MOXeE Jla Ce KOpH-
THpa C OYWJIa U KOHTAKTHH JICIIH,

 OmpefensHe Ha CPeCTBAaTa U HAUMHNTE 32 KOPEKLUs [IPU TOHIDKEHA 3pH-
TeJIHA OCTPOTA, BKIFOUUTEHO MPH €1ab0 3psIy;

* V3BbpuIBaHe Ha HAy4YHOM3CIIEZOBATeNICKa paboTa, M3cieBaHe Ha HOBU
MaTepHali, ypeau W MPHUCIOCOONCHHUS 3a TUATHOCTHKA Ha MpegHa O4YHa TOo-
BBPXHOCT U KOPEKIHs HA 3PEHUETO;

e OpraHuzanys Ha CHELHMAIN3UPAaHH W NPOQHIAKTUYHU ONTOMETPHYHU
IperJiein, KakTo 1 06paboTka u 0000ImaBaHe HA Pe3yNTaTUTE OT TAX;

* JlaBaHe Ha CHBETH M HAITBTCTBUS IO BBIPOCH HA NMPOQHIAKTHKATA U 3a-
IIUTATa Ha OYHUTE. BU3yalHa eProHOMHS, pexaOuiuTaius, 6e30IMacHOCT Ha pa-



OOTHOTO MSICTO M IPYTH;

» PaboTa B ekur ¢ nekap oTaIMoor B OOJHUYHHU 3aBEJCHHUS M JUATHOC-
TUYHO-KOHCYJITATUBHH IIEHTPOBE 33 U3BBPIIBAHE Ha APYTH ICHHOCTH, Kacaely
KOpEKLHA Ha IepeKTH Ha 3pSHNETO MO HETOBO PHKOBOJCTBO U IIPH HY’KAa Ipo-
clesiBaHe Ha MalWeHTH.

B 3aBHCHMOCT OT CIIEIIMAIHOCTTA, IO KOSITO KaHUIATUTE UMaT OaKanaBbp-
CKa WM MaruCTBhPCKa CTEICH, IIporpamMaTa uMa B¢ pa3HOBUIHOCTH:

M Marucrbpceka mporpama: Onromerpust (I)

Cpok Ha obyuenue: 2 cemecTspa
Dopma na obyuenue: pefioBHA

Venosus 3a kanouoamcemeane: Tasu MarucTbpeka nporpama mo Onrome-
Tpus € IpeHa3HaueHa 3a JUIUIOMUpPaHH OakanaBpy che crieruaiHoct Onrome-
Tpust. OOYUCHHETO € no ObpocagHa NOPvYKA U NIameHd popma Ha obyueHue.
KanaunaT-cTyJeHTHTE MojiaraT MpUeMeH W3MMT 3a IBeTe popMH Ha 00ydeHHe
('pprkaBHA OPBUKA M TUIATEHO 00yueHue). Te TpsOBa 1a mpuTexaBaT He00X0-
JIMMHTE 3HAHUS U YMEHHS 32 M3BBPIIBAHE Ha MPETJIeIH 3a ONpeeiIsHe Ha ChC-
TOSHHE Ha 3pCHHUETO, ONPENIeIIsIHE Ha CPEICTBATA H HAUNHHTE 32 KOPSKUHs IPH
TIOHMKCHA 3pUTCIIHA OCTPOTa U APYTU HAPYIICHUA Ha 3pEHUCTO, 3a KOHCYJITAllUHU
0 BBIIPOCH Ha NPO(DUIAKTHKATA U 3alUTATa HA OUUTE.

IenTa Ha mporpaMara € Ja 3aAbI004M MO3HAHWATA HAa CTYJEHTHUTE B 00-
JIaCTTa Ha JMarHOCTHKATa, ONTOMETPUYHATA arnaparypa U METOIMTE Ha Kope-
KIMS Ha 3pUTeNHU cMyIneHus. CTyJeHTUTe ce MOATOTBAT 3a padoTa B €KHI C
Jiekapu-0(hTaaIMOIIO3H 32 OPraHU3MPAHE U MIPOBEXAHE Ha CIICHHUAIU3UPAHU U
npodUIAKTHYHN TPEriey, 32 N3CIeIBaHe Ha HOBH MaTepHalld M CPEJICTBA 32
KOpEeKIHs, 32 pa3paboTBaHe, IPOBEXKIAHE U MHTEPIIPETalnsl Ha Pe3yJITaTH OT
6C3KOHTaKTHI/I METOAM 3a JUArHOCTUKA Ha MpEaIHa OYHA MOBBPXHOCT.

OOyueHneTo 3aBbpIIBa C ABPHKABEH U3MUT. Ha cTyaeHTHTe ¢ ycnex oT cief-
BaHeTo ciel nbpBusi cemecThp Hax 5.00 ce mpeanara Bb3MOKHOCT ABPKABHUSIT
M3MHKT A2 e noJ GopmaTa Ha 3alIUTa HA TUILIOMHA paboTa.

MaructbpckaTa Iporpama 3aro4Ba OT 3UMHUA CeMeCbD.



M Maruncrspeka mporpama: Omnromerpust (1)

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

Yenosus 3a kanouoamemeane: MaructepekaTa porpama 1mo OnTomMeTpus ¢
NPOABIDKUTENHOCT 6 cemecmbpa € npeHa3HaYeHa 38 BUCIIUCTH (HE ONTOMETpPH-
ctr). OOy4YEeHHUEeTo € 3aJOYHO U 3ar0oyBa Npe3 3uUMHUSL CEMECTBD.

OOyuenuero B npozpamama e niameno. lIpuemar ce CTy1eHTH, 3aBbPIIAINA
BHUCIIIE 00pa30BaHUE ChC CPEICH YCIEX He IMO-HUCHK OT 100Bp, 6e3 momarane Ha
npueMeH n3nut. KiacupaHero Ha KaHAUJATHTE CTaBa 110 JOKYMEHTH.

[To Bpeme Ha 0OYUEHHETO CH CTYJCHTHTE CIIYILIAT U HOJIaraT U3IHTH T10 IIIH1-
pOKa raMa 3aJIbJDKUTEITHN y9eOHU MPeIMETH, KOUTO 00XBAIAT ONTHKA, XUMHUS,
aHaToMus M ()U3MOJIOTHS HA YOBEKa, OMoxumusi, Ouodusuka, pusnonorus u
TICHXOJIOTHS HA 3PUTEJIHUS TPOILeC, KIMHUYHA pedpaKIys, NaToJIOTHsA Ha 3pe-
HHETOo, papMakosorus u T.H. Ha cTyieHTHTe, KOUTO IPH IPEIHIITHOTO CH 00yde-
HHE Ca TOJIOKHIIY N3MHUTH 110 HIKOU OT N3y4YaBaHUTE TUCLUUIUTUHU B PaBEH WM
MO-TOJISIM 00€M, Te I Ce 3a4YNTAaT C PelIeHNe Ha J|eKaHCKUs ChBET.

CryzneHTHTE IPEMUHABAT 3a]IbJDKUTEIHA podecroHanHa yyeOHa MpakTH-
Ka 110 onToMeTpust. YacT OT MpaKTHUECKHUTE 3aHATHS ce MPOBEKAaT B bruonoru-
yeckus akynrer, Gakynrer mo xumus 1 papmarys, KIMHAYHA 0a3u Ha Menau-
uHCKUs pakynreT KkbM Couiickusi yHUBEpCUTET — Y HUBEPCUTETCKA OOJHHLIA
»Jlo3zeHen”, ucTuTyTa o nonumepu, MuctutyTa no HespoOuonorus Ha BAH
u MBAJI ,,Cs. Codus‘. OOydeHHeTo 3aBbPIIBa C JbP)KaBEH H3IIHT.

INPO®ECHUOHAJIHO HAIIPABJIEHHUE: 5.3
KOMYHUKAIIMOHHA 1 KOMIIOTbPHA TEXHHUKA

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

Cpok na o6yuenue: 3 terms (in English)

@opma na obyuenue: Full-time

Pwvrosooumen: 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. 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 for a state subsidized position must pass an entrance exam in
the field. For more information, visit the website of the program. For the rest,
there will be an interview with all applicants and evaluation of the academic
record.

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 Marucrbppcka nporpama: Be3:kudHM Mpe:xu m ycrpoiicrsa — |

Cpok Ha obyuyenue: 3 ceMecTrpa
Dopma Ha obyueHue: pelOBHA

Puvkogodumen: non. 1-p Xpuctomup Hopnasos
men.. 02/8161 724

e-mail:

hristomir.yordanov@phys.uni-

sofia.bg

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

CbBpeMeHHHTE 0e3)KMUHH KOMYHHKAIIMH ca eTHa OT Hal-Obp30 pa3BUBAIIIH-
Te ce YOBEIIKU AeHHOCTH. CaMo B paMKHTE Ha €IHA TPETa YOBEUIKH JKUBOT CE
CMEHHUXa TPU MOKOJICHHUS MOOWIIHY KJIETHYHH CUCTEMH U CE MOSBUXA OE3KUIHH
MPEXH, KOUTO JHEC ONPEIEIAT €NH ChbBCEM HOB OOJIMK Ha KOMYHHKAI[HOHHOTO
oOmryBaHe Mexay xopata. Ha xon ca mpexxute oT 4eTBbpTO mokoierue (LTE,
WIMAX), xapakTepu3Hupaliy ce ¢ HOBH pa3HOOOpa3HU yCIyrH U BUCOKA CKOPOCT
Ha TpaHcdep Ha JaHHU, MyJITHMEIHsI U codTyepHO panuo. TeMnoBeTe Ha Hapa-
cTBaHe HA Oe3XKW4HUTE (HOPMU 3a IIPEHACSHE Ha ped U JaHHH 332 YaCTHU U KOp-
MIOPATHBHM [IEJIM ¥ TEXHOJIOTUHUTE 3a TOBA Ca HAaNCTHHA BIleUaTsiBany. Pa3mmu-

psIBaT ce ¥ KAYECTBEHO C€ TpaHC(HOPMHPAT QYHKIMHUTE Ha OE3KUIHNTE MPEXKH 32
BPB3Ka C MHTEPHET, CUT'YPHOTO IIpe/iaBaHe Ha JJAHHU U NU300pakeHHs, TJ1ac mpe3
uaTepHET VOIP, HOBM MyNTUMEIUITHU yCIIyTH, ,,MOOMJIeH Oe3KudeH ohuc™, Terne-
MEJIMIIMHA, PAJIMOYECTOTHU UACHTH(UKAIIMOHHH YCTPOHCTBA, CEH30PHH MPEKH
u np. KitowoBu momenTH 6sixa ripe3 2004 r., korato 6posIT Ha MOTpeOUTENUTE HA
0e3XM4YeH NMHTEPHET B CBETOBEH Mamald HaJXBBbPJIX TO3M Ha MOTPEOUTETHTE C
KMYeH uHTepHeT, U npe3 2014 r., xoraro MoTpedUTEIMTEe HAa MOOUJIEH HHTEPHET
HaJXBBpJIMXa Te3u Ha O6e3xuyeH. He3aBucumo ot ToBa, ObP30 ce pa3BuBar 6e3-
sxuaaute okanHu mpexxu (WLAN), KakTo U Ha epCoOHATHE KOMIIOTPH U Tep-
MUHaIU ¢ TexHuTe unrepdeiicau ycrpoiicrsa (PAN mpexn). Beue ce roopu u
3a MPEXH C IEPUMETHP Ha JIEHCTBHE 0KOJI0 TsU10TO Ha yoBeka (BAN). O6equns-
BaT c€ KOMITIOTHPHH, O€3XKUIHN, MOOMIIHU ¥ ONITHYHU MPEXH, HEPEKBCHATO Ce
TIOSIBSIBAT HOBH (DYHKIIMH, YCIIYTH M TEXHOJIOTHU OT HOBO IIOKOJICHUE, TOBOPH CE
3a 4-ta MHAycTpHaHa peBosronus. ToBa HEN30€KHO MPOMEHs] HAUUHUTE Ha 00-
LIyBaHE U pa3BUTHE HA OOIIECTBOTO — COLMAITHA MPEXKH, OOMEH Ha eJISKTPOHHA
nHdopmanus, enexTpoHHO npasurencTBo U np. Cnen 2020 akryamnm ca 5G
KOMYHHKAI[MUTE: OrPOMHA CKOpOCT Ha Tpanchep 1o 10 Gb/s, xumstau motpedu-
TeITH, CTOTHIIN XIS CeH30PHH Bpb3KH, Internet of Things, ymau kbiu, yMHHR
rpajnoBe, koiu 0e3 Bogauu u 1p. OT UHTEpeC € pa3BUTHETO HA OYaKBaHUS HOB
cragaapt 6G, KOWTO ce OYaKBa J1a HaMalu JIATEHTHOCTTa Ha BPB3KUTE W Jia
MO3BOJIM KOMYHHUKAIUSI MEXKy MalldHU B PEalHO BpeMe, C Bb3MOXKHOCTH 32



JUCTaHIIMOHHA pa60Ta.

Llen na npoepamama: V3rpakiaHeTo, pasIlUPsIBAHETO U MOJIBPKAHETO
Ha ChbBPEMEHHHUTE KOMYHHKALIMOHHH MPEXU U KOMYHHKAIIHOHHH TEXHOJIOTHH C
TOJIKOBA OBP30 NPOMEHSAIIN C€ XapaKTEePHUCTHKH HEMUHYEMO W3UCKBA HAJIMYU-
€TO Ha CINELHAJIUCTH C NO-IIUPOKY MO3HAHUS 32 apXUTEKTypara Ha MPEXuTe U
(YHKIMOHATHOCTTA HA M3IIOI3BaHUTE YCTPOICTBA, 32 TSAXHOTO IpOrpaMUpaHe
U 32 HAYMHUTE Ha OOMEH Ha JTaHHU MeXAY TsAX. OCBeH TpaMIIMOHHUTE YMEHUS
3a cOTyepHOTO NOATbPKAHE HA MPEXKHTE, TI03HABAHETO HA TAXHATA OpPraHn3a-
LIS ¥ IPOTOKOJIHN 32 BPBb3Ka OT B)KHO 3HAYCHUE ca M TO3HAHUATA 32 GU3NYHHUTE
OCHOBHU Ha MOOMJIHUTE paIMOKaHaJIH, 32 YCTPOHCTBOTO M (hYHKIIMOHUPAHETO Ha
NIPUEMHULINTE, IPEJaBaTeNIUTEe, aHTEHHUTE; 32 MUKPOBBIHOBUTE H3MEPBaHNUs, 32
BB3ICHCTBUETO HA MUKPOBBIHHUTE BHPXY YOBEKa M IPYTU (PM3UYHH IO CBOATA
CBIIHOCT MMO3HAHUS 32 MPEKHUTE M YCTpoiicTBaTa. IMEHHO TyK € M IpHBIIEKa-
TeJIHAaTa CHJIa Ha MarucTbpckara nporpama be3kuaHu Mpexu U yCTpOHCTBA BbB
dusmyeckus GpakynTeT — TS OCUTYpsBa eHa CTAOWITHA ITOJrOTOBKA Ha CIICLHA-
JIMCTH € JOCTAThYHO IBJICH KOMILICKT 3HAHUs M HHOBAaTUBEH IOTJIe] KbM OblIe-
mara uM pabora.

CrpykTypara Ha MarucTbpckara nporpaMa be3KiMYHI MpeXH U yCTpOHCTBa
BKITIOYBA 3 00pa30BaTeIHU rpyIH B 3 eTamna: 3 yBOJHH H30HpaeMu TUCIATUTHHI
(3a oxoJ10 1.5 Mecenia 0T Ha4aI0TO HA 00YUEHHUETO), 7 3aIB/DKUTSITHA 1 OT 7 70 10
n3bupaemu aucuuiuinay (0t 06mo 19) B 5 Hanpasnenus (3a okono 1 rojauHa) u
npakTuka (KypcoB MPOEKT) C MHAWBHYAITHHU 331a4H (3a okoso 1/2 roauna B kpast
Ha 00yueHueTo). [IoHexe CTyIeHTUTEe HABAT OT Pa3In4YHU yueOHH 3aBEeJICHUs U

C pa3IMYHO HUBO HA IIOATOTOBKA, YBOJHUTE TUCHMIUIMHU ca IPeIHA3HAYEHH 3a
M3paBHIBAHE U ONIPECHABAHE HA MO3HAHKATA Ha CTYJCHTHTE OT OaKajJaBbpcKaTa
CTEIeH M0 00IIOTEOPETUYHHUTE U MPUII0KHO-TIPAKTUIECKUTE OCHOBH Ha Iporpa-
Mara. 3abIDKUTETHUTE U N30MpaeMuTe TUCHUIIMHU U MHAWBULyaTHATA TIpaK-
THKa ca pasnpeneneHu B 5 Hanpasnenus: 1) EnextpoanHamuka, pa3npocTpaHe-
HHE HA CUTHAIH, HHDOPMAIHS U CTATUCTHKA; 2) CUrHAIN, MOy TAINH, KOJAUPaHEe
u gocTeil; 3) KoMyHMKAallMOHHU yCTPOHCTBA M CUCTEMH (MHTETPATHU CXEMH U
MHKPOBBIIHOBA 1 O€3)KMYHA TEXHUKA); 4) Mpexu, IPOTOKOJIH, IPOrpaMUpaHe 1
codTyep, CUrypHOCT, TpaHchep Ha TaHHH, U 5) IHOBaLuK 1 yripaBlieHUE, MpaB-
HHU ¥ IKOHOMUYECKH MpobsieMu Ha Mpexkute. OCOOeHO CHITHA JacT Ha Iporpa-
Mara, KOATO Ce€ Cpellla NO-PsAAKO B JPYTH MOJOOHN MPOrpaMH, € 4acTTa, CBbp-
3aHa ¢ MHTETpaJHaTa eJeKTPOHNKA, MUKPOBBIHOBATA TEXHUKA, NU3MEPBAHMATA,
AQHTEHUTE, CAaTeINTHUTE KOMYHHUKAINH, CEH30PHUTE MPEXKH, PaJHOIECTOTHUTE
UIeHTH(UKAUOHHN YCTPOICTBa, ONTHYHATA KOMYHHKAllMOHHA TEXHUKA, €JIEK-
TPOMAarHUTHaTa CbBMECTHUMOCT, CUTHAJIHATa HHTETPUPAHOCT H JIp., KBAETO Ipe-
MOIABATEIICKUAT SKHIT M TOJIsIM OiT. FiIMeHHO ToBa Kapa GakayaBpH OT pa3iInd-
HH BHCIIN YYWIIUILA 13 JKeJasT Jia IpOJbKaT 00pa3oBaHUETO CH B Ta3W Maruc-
TBpCKa MporpaMa — TyK Te HaMUpaT YHUKaJIHA HOBY 3HaHus. J[oOpe monOpaHusT



MPETOIaBaTeIICKH EKUI — YHUBEPCUTETCKH MPETIOIABATEIIN C OOTaT OIUT U T00pe
TIOITOTBEHH TPETIOIaBaTEN! OT OM3HECa, KOUTO 3a/1aBar ,,state-of-the-art* auso
Ha U3y4yaBaHHTE MpoOaeMu, Kakto ¥ oyt 100% o6e3neueHOCT Ha JICKIIMOHHU-
T€ KypCOBE C aBTOPCKH YUCOHHIN (XapTUCHU WIIH CIEKTPOHHH), CHITHO MO0~
Mara CTyACHTHTE 1 yBeln4aBa e(peKTHBHOCTTA Ha 3aHATHATA. B mporpamara ca
BKITIOYEHU U [[BA YHUKAJIHH €THOKPATHU Kypca B JICTHHS M 3MMHHS CEMECTED, 32
KOHUTO C€ KaHST U3BECTHHU CICIUAIUCTH 0 aKTYATHU MPOOJIEMHU OT TeMaTHKAaTa
Ha [porpamara, a TEMHTE ca Pa3InIHU BCsSKa ToIiHA. MarucTppckara mporpaMa
€ onTUMI3HpaHa 3a okoio 15-20 cTyneHTH rofuiHo, 3a 1a He ce I'yOu Bph3KaTta
C OTIEJIHUS CTYACHT U Jia Ce 3ama3u e()eKTUBHOCTTA UM ITBJIHOTATa HA YUYCOHUS
nporec. CTpykTypara u CrielfU(pUIHITE 0COOCHOCTH Ha IuTaTdopMmara Ha 00y-
YeHHEe B MHTEPIUCHUIUIMHAPHATA MaruCThpcKa mporpama be3ximaHn Mpexu u
YCTPOICTBA ca MyOJUKYBaHH B HAKOJIKO CTATHH Ha aHTJIMICKU €3HK, TIOCCIHATA
OT KOUTO ¢ Ha oHnaiiu anpec: http://www.ijmef.org/ paper Info.aspx?ID=2583.

CpOKbT 3a pedosHo oOyueHue B IporpaMmaTa bezKimaHu MpexXu 1 yCTpoiicTBa

e 1.5 roaunu, nnu 3 cemecmwpa. BaxHo € 1a ce 3Hae, ue 3a0YHOTO 00yUeHHe
(KaKTO ¥ PEIOBHOTO) CE MPOBEIK/A MPE3 ICIHS CEMECTHP B yI00HO BpeMe Beuep.
Yenosus 3a kanouoamcemsane: B mporpamata ce mpueMat KaHIUAATH ¢ Oa-
KaJaBbpCcKa CTEIEH 10 (pU3UKa M HHKECHEepHA (pU3KKa, HO CHINO U OaKalaBpH C
OJIU3KHY JI0 TeMaTHKaTa Ha IMporpaMaTa CICIIHaTHOCTH OT BCUUKH TCXHHUUCCKH
BHCIIN Y4cOHU 3aBEICHUS.

[IpueMbT Ha KAaHITUAATH 33 ped08Ha opma € TIpe3 3umHus ceMecThp. [Ipu-
e€MbBT Ha KaHJUIATH 32 PEIOBHO OOYUICHHUE 32 MECTa, CYOCUOUPAHU O ObPAHCA-
eéama, CTaBa C W3IIMT, a 33 NIAmeHo 00yyYeHle — CaMo TI0 TOKyMeHTH (110 ycre- xa
OT IWIDIOMATa 3a BUCIIE 00pa30BaHUE TIPH CPEJICH YCIIeX, HEe MO-HUCHK OT
Ho65p). B mporpamara ca npeaBuaeHn H30MpaeMu H3paBHABAIIN JUCIUATUTHHH 32
CTYJICHTH, 3aBBPIININ OakajaBbpCcKa CTeneH BbB Du3nueckus ¢GakynTer, B
IpyT (dakynTeT WM npyro Buchie yuwimiie. PopmaTta Ha JbpiKaBeH H3IIAT €
3amuTa Ha MaruCThpPCKa JUILTOMHA paboTa IMpe KOMUCHS. 3aBbPIIIITUTE
porpamara MarucTpH MOrar ja paboTsT B 00JaCTH, CBbP3aHU ChC Ch31aBaHE,
pasimupsBaHe, IPECTPYKTypUpaHe U NOJAbPXKAaHE Ha Oe3:KUIHHU, MOOMIIHH, ca-
TEJUTHH U ONITUYHU MPEKH, BEB QUPMHU B 00J1aCTTa HA KOMYHHKAIIUUTE, CIIEK-
TPOHMKATA U UHPOPMAITMOHHUTE TEXHOJIOTUHU U TIp. Te Morat aa mpobiiKaT
00pa30BaHUETO CH KATO JOKTOPAHTH U 1a KAaHIUIATCTBAT 3a MPEIOAaBaATEIICKA
JUTBXKHOCTH.

OT camMOTO CH Ch3AaBaHEe B IMporpamara ce o0ydaBa BHHATW IThJIHA TPyIia
CTYJICHTH, KaTO B MOCICIHUTE T'OJMHN THIIMYHATA 00ma Opoiika Ha eIHOBpE-
MEHHO 00yJYaBaHWUTE PEIOBHU W 3aJI0YHH CTYJeHTH ¢ 15-25. 3anarusra ce BOAIT
TJIaBHO Bevep, IO IPyNH OT 2—3 Kypca eIHOBPEMEHHO Ha Bcekn 1—1.5 mecena.
ToBa mo3BoisiBa [0cTa ePEKTUBHO 00YYEHIE, C MHOTO HHIUBUAYAITHH 3aJa9U U
CaMOCTOSTEIIHU MPOYYBAHUS 110 BCUYKH JUCIHUILIHHA. ViMa MHOTO H30upaeMu
KypCOBE B ChBPEMEHHH 00JIACTH; HEMMPEKHCHATO CE aKTyalu3upar. FiMa u MHOTO
1a00paTOPHU MPAKTUKYMH, KAKTO ¥ KOMITIOTHPHO O0YYCHHUE Upe3 CHCIHATH3H-
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panu copTyepu U cuMyJatopu. B mporpamara ce 00yuaBaT CTyIeHTH U OT APYTH
¢axynretn Ha CY (ocHOBHO 0T @®MMN), KaKTO M OT ApyTH BHcHH yumnuma (TY
— Codus, HBY, FO3Y, IDKU, 1Y, YHUBUT u np.). Baxxna nHOBanus B mpo-
rpamara € Bb3MOXKHOCTTA 3a 00yUeHHE 110 €THOKPATHH KYPCOBE 110 ChBPEMEHHH
pobieMH Ha KOMYHHUKAIIMHATE — €IMH MHOTO €(eKTHBEH MEXaHU3bM 3a OBP30
BKIIFOYBaHE Ha CEBPEMEHHH 1 HAaH-TIOCIEIHN pa3paboTku B OpaHIia, 9eTeHH! OT
noJ0paHy CIeUUaINCTH OT Ou3Heca.

Beue HAKOJIKO TOIVHYU MMa peaieH 0OMEH Ha CTYJEHTH OT HAaCTOsIIaTa Ipo-
rpama ¢ mogoOHM MporpaMy B APYTH YHUBEPCUTETH upe3 nmporpamara Epasem (u
B ABeTe Mocoku). ViMa nmojmnucany cropa3syMeHus 3a ChbTPYIHHYECTBO U 0OMEH
Ha 3-Ma cTyaenTa 3a 06110 18 mecena mex iy Coduiickust yuusepcutet u Ecole
d’Ingenieurs (ECE-Paris, France), Aalborg University (Copenhagen, Denmark),
Instituto Superior Technico (ISt-Lishon, Portugal), Cubupckust aepokOCMUYECKH
yHuBepcuteT B KpacHospck, Pycus. Ogaksar ce u Apyri.

M Marucrnpcka nporpama: BeskuuHH Mpexku u ycrpoiicrsa — |l
(3a mpodecuoHaIHU OakajaBpH)
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Pwvrogooumen: nou. n-p Xpucromup ﬁOpI{aHOB
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Web:

BrmkTe 1 HauasHaTa I/IH(bOpMaLlI/IiI 34 MAaruCTbpcCKarta nporpama Bezxnunn
MpEXH U ycTpoiicTBa — |.

Len u ocobenocmu na npoepamama: Ta3u porpama e 3a 3aJI09HO 00y4Je-
HHUE Ha MaruCTPaHTH, IPUETH KaTo IpoQecHoHaIHN OaKkaJaBpH U € mogo0Ha Ha
4-cemecTpHanHaTa 3aJ049HA ITporpama be3:xudan Mpexxu u ycrpoiictsa — |, HO
¢ yBenuueH Opoit 3ansaTus u kpeautu. llenTa e B Hest 1a moraT Aa ce o0ydyaBaT
npoeCHOHATHY OaKalaBpy, KOUTO Ca 3aBBPIIMIN CBOCTO 00yUCHHE B KOJICHKH.
CpoxbT Ha TOBa oOyueHue € 4 ceMecTbpa ¢ 0oem 120 kpeaurta (IOMBIHUTEI-
Hute 30 KpeauTa ce mombiaBaT OT 6 M30upaeMu AUCIUILUINHK). BaxkHo e ma ce
3Hae, Ye 33J109HOTO 00ydeHne (KakTo M PEJOBHOTO) C€ MPOBEXKAA MPE3 LENUs
CEeMEeCTBhp B yJI0OHO BpeMe Bedep, a He MOCPEACTBOM T. Hap. ,,04HU 3aHATHA .

Yenosus 3a kanouoamcemesane: B mporpamara ce mpremMat caMo KaHAWIaTH,
3aBBPIININ KaTo MpodecHoHaTHN OaKanaBpH B MPOGECHOHATHO HAIPaBIICHHE
5.3. KomyHHKaIIIOHHA 1 KOMITFOTEPHA TEXHUKA B PA3IMIHU KOJICKH.

[IpueMbT Ha KAHTUIATHTE € 32 0OYUeHUe Cpewy 3aniauane U ce OChIIeCT-



BsIBA Ype3 KOHKYPC 110 JOKyMEHTH 0e3 M3IUT (110 ycrexa OT JUIuioMara 3a Ipo-
(becronaneH 6akanaBbp, P CPEICH ycrex He mo-Huchk oT JJoosp 3.50). O6y-
YEeHHMEeTO B 3aJ04HaTa (hopMa 3amouBa Ipe3 3umHus ceMecTsp. B mporpamara
ca mpe/iBUIeHH M30MpacMu N3paBHSBALIM JAUCIUIUIMHY, OT KOUTO CTYJICHTUTE
n3bupar noxe ase. Popmara Ha JUIUIOMUpAHE € 3alIUTa HA MarkuCThPCKa -
IUVIOMHA paboTa Hpe] KOMUCHS. 3aBbpIIMIATE IPOorpaMaTa MarkuCTpH MoTyda-
BaT oOpa3zoBarenHaTa KBaIHM()UKALMS MarHCThp WHXKEHEP M0 O3KUIHU MPEKH
u ycrpoiictBa. Te MoraT na paboTsT B 00J1acTH, CBBP3aHU ChC Ch3laBaHe, pas-
HIUpsIBaHEe, IPECTPYKTypUPaHe U MOANbPKaHEe Ha OC3KUYHHM, KUIHH, MOOHII-
HH, CATEJIMTHU ¥ ONITHYHHU MPEXH, BbB (UPMH B 00JIaCTTa Ha KOMYHHUKALIUHTE,
CJICKTPOHUKATa ¥ HHYOPMALIMOHHUTE TEXHOJIOTHH U 1p. Te MoraT a mpoxbi-
’KaT 00pa30BAHUETO CH KAaTO JOKTOPAHTH U J]a KaHAHJATCTBAT 3a MPEroiaBaTe-
CKH JJIBXXHOCTH.

Ot caMoTO cH ch3[laBaHe B IIporpaMara ce o0ydaBa BUHArM IIbJIHA IPyIa
CTYIICHTH, KaTo B IIOCIIEAHUTE TOANHN 00IIaTa Opoiika Ha eTHOBPEMEHHO 00Y-
YaBaHUTE PEIOBHU U 33J0YHHU CTYACHTH ¢ THImyHo 20-25. 3aHATHATa Ce BOIAT
IJIaBHO Be4ep, MHTEH3UBHO 110 IPyNH OT 2—3 Kypca eTHOBPEMEHHO 3a BCEKH 1—
1.5 mecena. ToBa mo3BoisiBa e()eKTHBHO OOY4YE€HHE C MHOTO MHAMBUIYaJIHU
3a1a4d M CAMOCTOSTEIIHH MPOYYBAHHUS 10 BCUYKH JAUCLHUIUIMHU. MiMa MHOTrO

n30UpacMu KypcoBe B ChBPEMEHHH 00JIaCTH; HEMPEKHCHATO CE aKTyalU3uparT.
Hma 1 MHOTO Ta00paTOPHH MPAKTUKYMH, KAKTO  KOMITFOTBPHO 00yUeHHE upe3
CHeHaTH3upaHd coPTyepru U cuMylaTopu. BeBene ce i 00m1 KypcoB MPOEKT,
BBPXY KOHUTO ce paboTu 3 ceMecThpa U ce OICHSBA C TEKYyIla OIICHKA B MOCTE -
HUsl ceMecThp. KbM OTAENHNTE KypCOBE MMa J1ab0paTOPHHU MPAKTHKYMH, KaK-
TO ¥ KOMITIOTHPHO O0YYEHHE Upe3 CIEeIHATH3UPaHd COPTYEPH U CUMYIATOPH.
BaxHa nHOBaNKs B IporpaMaTa € Bb3MOKHOCTTA 32 O0yUYCHHE TI0 SHOKPATHU
KypCOBE 10 ChBPEMEHHU POOJIEMHU Ha KOMYHHUKAIUUTE — €IMH MHOTO eekTu-
BEH MEXaHU3bM 3a OBbp30 BKIIOYBAHE Ha CHBPEMEHHH U Hall-TIOCIICAHU pa3pa-
0OTKH B OpaHIIIa, YeTEHU OT MOAOPAHU CIICIIHAINCTH OT OU3Heca.

B nporpamata mgocera ca ce 00y4aBaiii MHOTO CTYJCHTH OT pa3IHYHH KOJie-
U B Brirapus kato npodecrnonannu 0akazaBpu B mpo)eCHOHATHO HampaBJie-
Hue 5.3. KoMyHUKalMOHHA U KOMIIIOTbPHA TEXHUKA.

CIIEIUAJTHOCT KOMYHUKAIIUHN
N ®U3NYHA EJJEKTPOHHUKA

M Marucrbpcka nporpama: KomyHukaumuu u (pU3MUHA €JIEKTPOHMKA

Cpok Ha oOyueHue: 2 ceMecTbpa
Dopma Ha obyueHue: peIoBHA
Pvrogooumen: nou. n-p Xusko KucboBcku



men.: 02/8161 640, cras b417
e-mail:

OO0y4eHneTo € ¢ MPOIBIDKUTEITHOCT 08a ceMecmbpa, IporpaMara 3arnodysa
OT 3UMHHS CEMECTBP U 3aBBPIIBA C JUIIOMHA padoTa.

Yenosusa sa kanouoamemsane: B maructppckara nporpama KomyHukanuu
1 GU3NIHA ENEKTPOHUKA MOTAT Jia ce 00ydJaBar CTyAC€HTH, KOUTO NIPUTEKABAT:
o0OpazoBaTeHO-KBaJH(PUKAIIMOHHA CTEIeH ,,0akanaBbp™ mo KomyHuKanmm u
¢u3MYHA eNeKTPOHMKA WM (U3MKAa U MHKEHEepHa (r3mKa; o0pa3oBaTeIHO-
KBaJTM(HUKAIIMOHHA CTEIeH ,,0aKallaBbp* WIH ,,MarucThp’ MO MPUPOIHU HIH
WHXKEHEPHHU CIENUAIHOCTH; 00pa3oBaTeIHO-KBaIH(UKAIMOHHA CTEIeH ,,0a-
KaJaBbp‘ WM ,,MarHCTBP" C YUHUTEJICKA IPABOCTIOCOOHOCT MO (hU3MKa, MaTe-
MaTHKa, XUMHUSL.

[IpuemaT ce KaHIUAATH 3a CyOCUOUpaHO OOVueHUe U 6 niaamena gopma.
KannunatcrBamure B Mmoaysn 1 3a Mecta, CyOcuanpaHu OT AbpiKaBaTa, rmojarar
MPUEMEH U3IHT 10 (PHU3HKa, 8 KaHIUAATHTE 38 MOy 2 — 1O (pU3MKa WIIK XUMUS
BBB Pakynrera 1o xumus 1 papmanust. Kanaunarcrsamure 3a matesa gopma

Ha oOyd4eHHe ce KiacupaT 0e3 M3MUT MO CPEIHHUS ycIieX OT AWILIOMAaTra 3a BH-
ciie oOpazoBanue (ycrexbT TpsiOBa 1a ObJie He Mo-HUCHK OT J1o0Bp).

[Mpunobunure 0OpazoBaTeTHO-KBATU(PHUKAINOHHA CTEIICH ,,MaruCThpP-HHXe-
Hep“ no KomyHukanuu u ¢pu3nvHa eJIeKTPOHHKA B 3aBUCUMOCT OT MOJIYJIA, KOMTO
ca n30paiy, ca OArOTBEHH J]a U3NBJIHABAT CIIEAHUTE ICHHOCTH:

Moayn 1. KomyHukaryu

Ja ochblecTBsIBAaT KOHCTPYKTOPCKA, TEXHOJOTMYHA M H3CIIEAOBATENICKA
JIEWHOCT B 00JacTTa Ha KOMYHHMKAI[MMTE; Jla U3BBPIIBAT MPOYYBaHE, aHAJIN3,
TECTOBE M EKCIUIOATAIUsI Ha OTJCIHU MOJYJIH, OJIOKOBE, YCTPOUCTBA U MPEXHU
B 0071aCTTa Ha CHbBPEMEHHNTE KOMYHHUKAIIMK; /1a y9acTBaT B MPOM3BOACTBOTO,
MOHTa@)Xa M HacTpoiikaTa Ha KOMYHHUKAI[MOHHH yCTpoicTBa. PabGoraTa mo 06-
CITy>)KBaHE Ha MpexuTe 3a cbBpeMeHHuTe 4G u 5G cTaHgapTH.

Monyn 2. ®u3udHa eneKTPOHUKA

Ja ochblecTBIBaT KOHCTPYKTOPCKA, TEXHOJOTMYHA M H3CIIEAO0BATENICKA
JeWHOCT B oOnacTTa Ha (PM3MYHATA €JIEKTPOHMKA, /1a M3BBPIIBAT NPOYUBAHE,
aHalu3, TECTOBE U E€KCIIJIOATallMs Ha TEXHOJIOTUYHU YCTPOMCTBA Ha OCHOBATa
Ha IUTa3MEHHU W3TOYHMIM, Ha TOJIEMH IUIA3MEHH YCTAHOBKH M Ta30BHU PA3PSIM;
JUAarHOCTHKA U MOJAPBIKKA ITPH IIa3MEHUTE TEXHOJIOTHH 32 OTIaraHe Ha ThHKU
ciioeBe, Mo UKaIKs Ha TIOBbPXHOCTH, IIIA3MEHO ELBAHE H JIp.

3aBBPIIMINTE CHEUATHOCTTa MATUCTPH Ca MOJTOTBEHH Jja CE Peallu3hpar
KaTO KOHCTPYKTOPH, CIIELIHAIMCTH M0 MOJIPHKKA U CEPBHU3 B 00JacTTa Ha KO-
MYHHUKAIMUTE W TUIA3MEHUTE TEXHOJIOTHH BBB (DU3MUHATA ENICKTPOHMKA; CIie-
[IUAJIICTH, eKCIIEPTH, KOHCYJITAHTH B IbP’KaBHU U YaCTHU (YUPMH, HAYYHO-TIpe-
MOJAaBaTEICKH U U3CIEA0BATEICKU KapH.



OGy‘leHI/IeTO CC OCBILIECTBABA OT CKUII OT MpENoJgaBaTC/in OT KaTeapa Pa-
muohu3nKa U eNeKTpoHnka, Ou3nka Ha KOHICH3MpaHaTa MaTepus U MHUKpOe-
JICKTpOHUKA, KBanrosa CJICKTPOHUKA, Onrtuka u CIICKTPOCKOIHUA. CTy,HeHTI/ITe
HMaT Bb3MOXHOCT 3a MPaKTHKa He camo B benrapust, 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 (Yexus) u np.

Iporpama
32 KOHKYPCHHS U3IIHT 38 BCHYKU MaruCThPCKU IPOrpaMu
3a yueOnara 2024/2025 r.
(6e3 MIT Onromertpust — 2 ceM. 1 MIT AcTpoHOMUSI M OMYJIAPH3ALHS
Ha aCTPOHOMHUSITA)

1. Mexanuka. IlpuHnuny Ha TUHAMUKaTa B KlacHueckaTa MexaHuka. Ku-
HETHYHA U MOTEHIHaAIHa eHeprus. Mmiynac. MoMeHT Ha umiysca. 3akoHH 3a
3ama3BaHe B MEXaHUKATa.

2. 3axoH Ha HrotoH 3a rpaButanusra. Kemeposa 3agaya.

3. 'anuneesu u JlopeHuosu tpanchopmaryu. CrierpaiHa Teopusi Ha OTHO-
CHTEITHOCTTA.

4. TepmonuHamMuKa Ha ujeaneH ra3. Tepmonunamudnau npouecu. [IbpBu u
BTOPH IPUHIMII HAa TepMoanHaMukara. Lluxsn na Kapro.

5. MosnekynHO-KHHETHYEH MOJIe]l Ha ujealieH ra3. Pasnpenenenue Ha Mak-
cyein — bonimasn.

6. Enexkrpuuno nose. EnekrpudeH kamanuTer. 3aKOHH 3a TIOCTOSIHHHS TOK.
[paemia Ha Kupxodo.

7. MaruautHo monie. Cwia Ha Jlopenn. JIBukeHne Ha 3ape/ieHH YacTHUIIU B
SJICKTPUYHO ¥ MarHUTHO Tosie. MaccrekTpoMeTpusi. Y CKOPUTENN Ha 3apeieHH
YaCTHIIN.

8. EnexkrpomaruuTHa nHAyKuus. [[poMeHIIMB TOK.

9. YpaBuenust Ha Makcyein. EnekrpoMarHiTHY BBIIHE B H30TPOIHH CPEJIH.

10. TInazma. OcHOBHM XapakTepuUCTUKH. JlebaeBCKH pajuyc M IUIa3MeHa
Y4eCcToTA.

11. Unrepdepenuns na ceriauHara. dpenenosa u Ppaynxodepona nu-
¢pakiusa. Judpaxunonna pemerka. Marepdepomerpu.

12. Otpaxcenue u npedynBaHe Ha CBETJIMHATA HA TPAHHUIIATA HA JIBE CPEIIH.
Honspuzanus.

13. T'eometpuuna onTrka. OnTuynu eeMeHTH. PopMuUpaHe Ha H300PAKSHHUETO.

14, TormMHHO U3TBYBaHE. 3aKOHU 32 U3ThYBaHE Ha a0COIIOTHO YEPHO TSUIO.

15. Otnemurenna pabora Ha enekrpoHa. BeHieH ¢oroedext. EQexr Ha
Komnrsh.



16. BbiiHoBu cBoiicTBa Ha MuUKpodactunute. Boiana a {po bpoitn. Andpax-
s Ha enekTpoHu. [IprHINT 3a HeompeneneHoCT Ha Xai3eHOepr.

17. Ypasuenue Ha llprogunrep. Yactuna B noteHnuamHa ssma. Bonoponen
atroMm. CrivH Ha enekTpoHa. KBaHTOBM unCIa.

18. MHOroeneKTpoOHHN aTOMH, CJIOUCTa CTPYKTypa HAa aTOMHAaTa OOBUBKA.
[Ipunuun Ha Ilaynu. [lepuoauyna cuctema Ha €IEMEHTHTE.

19. Aromuu ciektpu. @uHa 1 CBpBbX(pHHA CTPYKTYpa Ha CHEKTPUTE.

20. CioHTaHHM ¥ MHAYIMpaHu npexoau. MHBepcHa HaceneHocT. Jlazepu.

21. Sinpenu cunm u sinpeHn moaenu. Eneprus Ha cBbp3BaHe. [leneHe u cuH-
Te3 Ha s1pa.

22. PammoakTHBHOCT: o-pa3lanaHe, -pasmamane, y-mpexoan. Edexr Ha
MpsocbGayep.

23. 30HHA CTPYKTypa Ha CJICKTPOHHUSA CICKTHP B KOHICH3UpPAHU
cpenu. EnexTpuueH TOK B METaIM U MOJYyHIPOBOJHULM. P-N
npexon.Enektponau enemeHTH. bumnosisipHu ¥ moJieBU TpaH3ucTopu. Omepa-
MOHHM ycwiBarenu. OTpuuarentHa oOpaTHa Bpb3Ka.

24. EBoronys Ha 3BE3IUTE: pakIaHe, CBOIOIIS U KPacH CTa IHid Ha 3BE3/IH-
te. TepMosiapeHn peakuuu B 3Be3auTe. Juarpama Ha XepumnpyHr— Poecen.

Jlureparypa
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IIporpama
Ha KOHKYPCHHS M3IIHUT 32 MaruCThpCcKa mporpama OnroMeTpus
(cpok Ha 00yueHue 2 ceMecTbpa) 3a yuedHara 2024/2025 .

1. N3tounnuyn Ha cBemmHa. ONTHYEH AMANAa30H Ha €JIEKTPOMAarHUTHOTO
n3npuBaHe. KopryckyiisipHa ¥ BbJIHOBA TEOpUs HA CBETJIMHATA.



2. OTpaxxeHHe U MpedyIBaHe Ha cBeT/IMHATa. [IpuOmmKkenie Ha reoMeTpuy-
HaTa ONTHKA.

3. Coeprunn sety. @opmupane Ha 00pa3. L{UTHMHAPUYHY ¥ TOPUYHU JISIIIH.

4. Cucrema ot newy. Kapnunanau paBauau. EneMenTH Ha MaTpydHaTa OnTHKa.

5. Abeparmu — cepruHa, XpoOMaTHIHA, KOMa, aCTUTMATH3bM, JUCTOPCHSL

6. CBemyinHaTa KaTo eNEKTPOMAarHuTHa BbIIHA. PasnpocTpaHeHne Ha CBET-
JIMHHU BBJIHH.

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

8. Unrepdepentmst. Judpaxius vHa Opayrxodep. Audpakims vHa Openen

9. ®oTOMETPHYHH BEITUYUHH.

10. B3anmoeiicTBre Ha CBETIIMHATA C OPTaHUIHATA MAaTEPHATA.

11. 3purenHo yceniaHne U 3puUTEIHO Bh3NpusiTHE. JleekTn Ha IBETOBOTO
BB3npusiTHe. CTPYKTYpHH U (DYHKLIHOHAJIHU OCOOEHOCTH Ha OKOTO.
3enuna. Peruna.

12. OnruueH HepB ¥ 3pUTETHO-TIPOBOIHY ITBTUINA. 3PUTEITHO TIOJIE.

13. ®otopernenius — GoTOXUMUYHH U Onodu3n4HYU acniekTu. Bugose ¢do-

TOPELENTOPH.
14. PedpakunoHHH 0COOCHOCTH Ha OKOTO. PHU3HYecKa U KIMHUYECKa pe-
(bpakis.

15. 3purenna octpoTa. MeToau 1 ypeau 3a U3cieIBaHe Ha 3pUTENIHA OCTPOTA.

16. Knmuanana pedpakuusa. CTaTndHa U JHHAMUYHA pedpaknausi. EmeTpo-

musi. AMeTponusl.

17. Xunepmerponus ¥ npecONONus — BUAOBE; HAYMHU 32 KOPEKIIHS.

18. Muomnust 1 acTUrMaTU3bM — BUJIOBE; HAYMHH 32 KOPEKIIUSL.

19. Hapy1ieHus Ha pezieH OueH CErMeHT.

20. Hapyuienus Ha 3a/ieH OYEH CEIMEHT.

21. bunokynspHo 3penne. Kpusorienctso u amOanonus — BU10Be; HAUUHA

3a KOpEeKIusl.

22. Crnernora — IpUYUHH, BUIOBE, MPOPUIAKTHKA.

23. KoHTaKTHU Jemy — napaMeTpH, KOPEKIHs ¢ KOHTAKTHH JICIIH, TI0Ka3a-

HUSI ¥ TPOTHBOIIOKA3aHUsI 32 KOPEKIIUS C KOHTAKTHH JICIIH.

24. O4Ha (apMaKoIoTHsL.

IIporpama
Ha KOHKYPCHHMS U3IHT 33 MarCTbpPCKa MporpaMa
ACTpoHOMUS ¥ IOTTYJISIPU3AIMs Ha aCTPOHOMUSTA (IbpKaBHA OPHUKA)

1. AcTpoHOMUsATa KaTO HayKa: IPeAMET U Liesd. Pa3Butue Ha acTpoHOMMS-
Ta rnpe3 BekoBeTe. [IpexoabT OT reoeHTpUYHA KbM XETUOLEHTPHYHA CUCTEMA.

2. [IpunoxeHne Ha acTPOHOMHUSATA 32 U3MEPBaHE HAa BPEMETO U Ch3/[aBaHe
Ha IIbPBUTE KaJCHAAPU.

3. CbBpeMeHHHU U3CIIEBaHUs B aCTPOHOMHUSATA U acTpo(U3HMKaTA.



4. CwcraB u napamerpu Ha CirpHueBara cucrema. OOy cBenenns 3a CipH-
LIETO, ITIAHETHUTE OT 36MEH THII, TA30BUTE TUTAHTH U MaJKuTe Tena B CirbHUEBa-

Ta CHCTEMA (HJ'IaHeTI/I JUKYJKETa, aCTCpOUIU U KOMeTI/I).

5. Uscnensane Ha KocMoca gpe3 KOCMHYECKH MHECHH, allapaTH K KOCMHYe-

CKH TCJICCKOIIN.

6. CrieKkThp Ha €IeKTPOMarHUTHOTO M3IIbUBaHe. PerucTprupaHe Ha 3BE3IUTE

cnektpu. [IpaBuna Ha Kupxod B criekTpanHus aHanms.

7. Ctpoex W eBoIOIMs Ha 3Be3auTe. [umarpama Ha XepummpyHr-Pocern.

I'maBHa mocneq0BaTEIHOCT.

8. BupoBe rajakTuku: MOp(OJOTMYHU THIIOBE, CTPYKTYpa M OCHOBHH
xa- pakrtepuctuku. Kamepronna mmarpama Ha XbOBnIlpunocure na Enynn
Xb0Bi 32 pazdupane Ha Mainabute Ha Beenenara. 3akoH Ha XbOBII.

9. HaOmogarenHn 0CHOBHM Ha TeopusTa 3a [ oixemust B3pus. CTaHmapTeH
KocMoJiorndeH Moaen. Haydnu xunoresu 3a ObaeeTo Ha Beenenara.

Jlureparypa
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LBeran 'eoprues, [lerko Hensnkos, Acrponomusi, 2017
Jeffrey O. Bennett, Megan O. Donahue, Nicholas Schneider, Mark Voit, The
Essential Cosmic Perspective, 2018
Robert Geller; Roger Freedman; William J. Kaufmann I11, Universe, 2019

IIporpama
3a KOHKYpPCHHUS M3IIUT 332 MarHCThPCKHU IIPOTPAMHU:
bexxuyHu Mpexu 1 ycTpoiicTBa,
KomyHukarym u Gpu3nIHa eNEeKTPOHUKA

1. Mexanuka. llpuHIMONM Ha JUHAMHKata B KJacHYecKaTa MEXaHHKa.
Kunernuna u noreHuuanna eHeprus. Mimmync. MoMmeHT Ha nmnyinca. 3akoHH

3a 3al1a3BaHC B MEXaHHUKara. BI/IZ[OBG CHIIM.

2.  EaextpuuHo nouie, Enexrpocraruka. EnexrpudeH kananurer. 3akOHH 3a

IIOCTOSTHHHSA TOK.

3. Marantno moje. Cwia Ha Jlopenn. [IBmkeHrWe Ha 3apelcHM YacTUIU B

CJICKTPUYHO 1 MAarHUTHO I10JIC.

4. EaexktpoMarHuTHa WHAyKuus. 3akoH Ha @apaneil. YpaBHeHuns Ha

Makcyenn.
5. EJeKTpOMarHMTHM BBJHH B H30TponmHH cpeau. CkopocT

pa3npocTpaHeHue, AbJDKMHA Ha BbJHATA, BBIHOBO 4HCIO. JHenekTpuyHU



10.

11.

12.

13.

MaTepuaiy: TMPOHHMIAEMOCT, KoedumueHT Ha mnpeuynBaHe. TEM
IpeaaBaTeTH! JUHUN — KOAKCHAJTHU JTMHUU.

ITocTosinHOTOKOBH Bepuru. 3akoH Ha Kupxos. Jlenutenu Ha HampexeHUe.
ViirctoHoB MocT. Teopema Ha TeBenen. Teopema Ha HopreH. RC-Bepurn,
3apekIaHe U pa3pexaaHe Ha KoHzaeH3arop. L-R Bepuru.
IIpomenimBoTOKOBH Bepuru. IIoHATHS 3a NEPHOAMYHOCT HA CUTHAIL.
Yecrora, hopma Ha curHana. CpenHa CTOWHOCT Ha CHTHAJ, CTOHHOCT BPBX-
JO-BPBX WM CPEOHOKBAJpaTHYHA CTOWHOCT Ha curHanma. Vmmemanc. LRC-
Bepurn. Pesonanc. KauectBen (¢axrop. IloHsaTMe 3a  BBTpPEIIHO
CBIIPOTUBIICHNE HA N3TOYHUK HA CUTHAN U e()EKT Ha HATOBAPBAHETO MY.
IoaynpoBonHukoBu esiemenTu. IlomynpoBogHukoBu muoau. Bumose
nuonu. Bapukanu, neHepoBu auonu, usnpaBuTenHu auoau, PIN-mmnoaw,
cBeroguoay. XapakrepucTuku. bunomspHu Tpansuctopu. IlpuHnun Ha
JICHCTBUE M XapakTepucTuku. YcunsaHe 1o Tok. FET Tpansucropu,
XapaKTepUCTUKH, BUJOBE U MapaMeTpHu. [IoHATHE 3a HHTErpaHa cxeMa.
Yeunsarenn. Knacudukarms wa ycunsarenurte. Kimacope Ha padota. Kiac
A, xnac B, xinac C. BXoIHO U M3XOJHO CHIPOTHUBIEHUE HA YCUJIBATEIIMTE.
YecToTHa XapakTepucTHKa Ha ycuiuarenure. YecrorHa nenta. OOparHa
Bpb3Ka — IOJIO)KUTEJIHA M OTpHULATeIHa oOpaTHa Bpb3Ka. TpaH3UCTOPHU
ycunBarenu. ExBuBanentHu cxemu, h-mapamerpu. CxeMu Ha CBbpP3BaHE —
0011 emuTep, obma 6aza, 001 kojekrop. OnpenensHe Ha paboTHATa TOYKA H
MOCTOSIHHOTOKOB PEYKUM Ha YCHIIBATEII.

Onepanuonnn ycuiaBarean. JehuHunms, CHMBOJIM W HW3BOAU Ha
MHTETpaJHaTa cXeMa. YcuiBaHe chC M 0e3 oOparHa Bpb3ka. BxomnHo u
U3XOJHO chIpoTuBieHue. [lapaMeTpu — 4ecTOTHA JIEHTA, HANpEKEHUE Ha
odcer, SR, CMRR. VYcunBaHe u 4ecTOTHa JIeHTa — Bpb3Ka upe3 GBW.
CxeMH Ha CBbpP3BaHE — MWHBEPTHpAIl W HEWHBEPTHPAIl YyCHUIBATel.
[NonoOpsiBaHe Ha CUMETPUSTA M OTPAaHWYAaBaHE HA YECTOTHATA JICHTA.
Jloruyeckn cxemu. KomOuHanMoHHa M mocieqoBaresiHa JIOTHKA. Tadnunu
Ha UCTUHHOCT Ha OCHOBHUTE JorHuecku cxemu. bydepu, MuBepTopH, cxemu
W, NN, mxmrousamo WJIN. bucrabmman cxemu. RS-tpurepun, JK-tpurepw,
T-tpurepu, D-tpurepu. bposun. Jlornyecku cemeiictea. TTL- u CMOS-
noruka. Jlornuecku HUBa Ha oTAeHATE JoTmdeckn VC u 1iryMoB 3armac.
Komnuiexkcnu umcia. Peanna u mmarmHepHa 4acTt, abCOJIIOTHA CTOWHOCT H
¢aza. ['eomerpuuecko npencrassue. @opmyna Ha Oiinep. [Ipoussenenue n
YaCcTHO Ha KOMIUIEKCHH yucia. KomruiekcHu GyHKINH.

JudpepennmanHo u uHTerpanHo cmsataHe. HapactBane Ha ¢yHKIuS,
mudepeHnyan, mpou3BoaHU. [eoMeTpruuecKko 3HaYeHHWEe Ha NPOU3BOAHATA B
Touka. MIHTerpupane Ha QyHKIUS: HEONPEAEIECHH U ONPEAeIeH! HHTETpally,



14.

15.

16.

TeOMETPHUYECKO 3HAYCHHWE Ha ompeneneHus uaTerpain. @opmyna Ha HioToH-
Jlaitonun. Pen va Teitnbp.

Jluneiina anredpa. Marpumnu, Bexropu. IIpomsBeneHume Ha MarpuLy,
MpoM3BeIeHNEe Ha Marpuma W Bekrop. JlerepMmuHaHTu. MarpuyHu
ypaBHeHUs. MHBepTHpaHe Ha MaTpulM. YCJIOBUE 3a HWHBEPTHPYEMOCT Ha
Marpuna. Metonu 3a HHBepTUpaHe Ha MaTpuiy: ['aycoBa enumuHanus, LU-
JNEKOMITO3UIHS, AaIIOHTHpaHO KoimmdecTBO. CoOCTBEHM CTOWHOCTH U
COOCTBEHHU BEKTOPH Ha MATPHIIA.

BekTopHu uM ckajgapHu noJiera. Omepanuu C BEKTOPH, BEKTOPHO H
CKaJapHO TIpPOW3BeICHHE. DBeKTOpeH aHamu3: TPamueHT, pOTaIus,
muBepreHmys. HTerpupane Ha BEKTOPHU IIOJIETA.

IIpeoopazyBanne Ha Dypue. Peanen u xomiuiekcen pen Ha Dypue.
CrexTbp, aMIUINTYOH, OCHOBCH XapMOHHK, XapMOHMYHH YECTOTH.
IIpeobpa3yBanne Ha Dypue.
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Exam Topics
for the entrance exam for master's program
""Aerospace Engineering and Communications™

. Mechanics. Principles of dynamics in classical mechanics. Kinetic and potential

energy. Momentum. Angular momentum. Conservation Laws in Mechanics.
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.

13. 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.
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