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CIHEHUAJTHOCT ®U3UKA
M Marucrbpcka nporpama: OnTHKA U CHEKTPOCKONHS

Cpoxk Ha obyuenue: 3 cemecTbpa
Dopma Ha obyuenue: pernoBHa

Pvrosooumen: npod. ndu Acen Ilamos
men.: 02/8161 286
e-mail: pashov(@phys.uni-sofia.bg

Marwucrspckata mporpama ONTHKA U CIIEKTPOCKOIHS MMa CIISIHATA3ApaHa
Haco4eHOCT. TS Haarpakia MOMy9IeHUTE B OaKalaBbpCKaTa CTEIeH 3HAHWSI C TIeIT
MOJITOTOBKA HA CIICIMAIIMCTA B CIICITHUTE OONACTH: (DH3HMKA HA aTOMUTE M MOJIe-
KynmTe; (r3rKa Ha IUTa3Mara; ONTHYHH M3MEPBAHUS W ONTHYHH TEXHOIOTHW,
ONTHYHA CTIEKTPOCKOIHSI M CIICKTPaJICH aHAJIM3; OPraHNIHA ONTOCIICKTPOHHKA.

OOy4eHHeTO € ¢ MPOABIDKUTEHOCT TPU CEMECTbpa U MporpaMara 3a-
MOYBA OT 3UMHHUS CEMECTBP.

B maructepckata mporpama ONTHKAa U CHEKTPOCKOIUS MOTaT Ja Ce
0o0ydJaBar CTyJCHTH, KOUTO MIPUTEIKABAT:

e 00pa30BaTENHO-KBATN(PUKAINOHHA CTENEH ,,0aKalaBbp™ Mo Qu-
3WKa;

e 00pa30BaTETHO-KBAM(HUKAIIMOHHA CTEIEH ,,0aKanaBbpp’ WIN ,,Ma-
THCTBP" 10 IPUPOTHH WM HHXCHEPHH CHCIUATHOCTH;

e 00pa30BaTETHO-KBAM(HUKAIIMOHHA CTEIEH ,,0aKanaBbpp’ WIN ,,Ma-
THCTBP™ C YUYUTENCKA IMPaBOCIIOCOOHOCT IO (PU3MKA, MATEMATHKA, XUMHUS U
Ononorus.

IIupoKHAT CHEKTHP OT MPEAJIOKECHA H30UpaeMH KYpPCOBE OCHTYpsIBA
HA MaruCTPUTE CONH[IHA ITOATOTOBKA B JKEIAHHUTE OT TAX O0JIACTH HA 00Y-
geHue. Yact oT TIX UMaT npeauMHO GpyHIaMeHTaleH Xapakrep ((hu3nka Ha
aTOMHUTE W MOJEKyIuTe, (r3uKa Ha IUla3MaTa) W JaBaT BB3MOKHOCT Ha
CTYACHTHTE 3a Pealn3alisl y HAC U B Uy)KOWHA B HAYIHOU3CIICHAOBATEICKA



LEHTPOBE ¥ BUCIIU Y4eOHU 3aBeJCHUs. J|pyru uMaT MPEeIUMHO IIPHIIOKEH
xapakrep (ONTUYHU U3MEPBAHUA M ONTUYHU TEXHOJIIOTUH, ONTUYHA CIEKT-
POCKONHUS U CIIEKTpaJieH aHalli3, OpraHuYHa ONTOEJEKTPOHHUKA) U MO3BO-
nsBaT paboTa KaTo eKCHEePTH U CHECNHAINCTH B ONTHYHH U MAaIIHHOCTPOH-
TENTHU (PUPMHU, B METPOIIOTUYHH, EKOJOTUYHHU, apXCOIOTHIHH, METUIIHHC-
KA 1 OHMOJOTUYHU UHCTUTYTH, XUTHEHHO-CITHIEMUOIOTHYHI U BETEPHHAP-
HO-CAaHUTApHU KOHTPOJHM OpPraHU3alUH, XUMUYECKaTa MPOMHILICHOCT U
ApYTH.

MarucTtbpckaTa nporpamMa € Hepa3puBHO CBbp3aHa ¢ HaAYYHOM3CIIe-
nmoBatencka pabora. Ha cTymeHTHTE OT Ta3um MarucTbpcKa mporpama ce
npeniara paboTa B €KUM IO HAYYHU IMPOCKTH Ha Katenparta. ToBa mo3-
BOJISIBA €CTECTBEHO MIPEMUHABAHE B JOKTOPCKATA CTEIICH HA O0YUCHHE.

[Ipuemar ce cTyaeHTH 3a CyOCHANpPaHO OOyYeHHE U B IUIaTeHa (opMa.
KangupmarcrBammre 3a Mecta, CyOCHAMpPaHU OT AbpXKaBara, [ojarat mpu-
eMEH M3MUT 1Mo ¢pu3nka. Kanaumarcrpammre 3a ruaTeHa ¢popMa Ha o0yde-
HUE ce KiacupaT 0e3 W3IHT, IO CPeAHUS YCIeX OT JWUIUIOMATa 3a BHCIIE
obpazoBanue (ycnexbT TpsiOBa a ObJie HE MTO-HUCHK OT T00BD).

M Marucrbpeka nporpama: TeopernaHa 1 MaTeMaTHYeCKa (PU3NKA

Cpoxk Ha obyuenue: 3 cemecTbpa
Dopma na obyuenue: penoBHA

Pvrosooumen: mou. n-p JlumMutbp MnaieHoB
men.: 02/8161 662
e-mail: dimitar.mladenov@phys.uni-sofia.bg

MaFI/ICTBpCKaTa nmporpamMa MMa 3a 3aJada Ja IOATOTBU CIICHHUAIMCTHU,
YHATO ITOITy4dCHa HpO(I)eCI/IOHa.]'IHa KBaJ'II/I(i)I/IKaI_II/IH Ja UM Jaa€ Bb3MOXHOCT
3a pajm3alunsa u pa60Ta KaTo nMpenogaBaTejii B YHUBEPCUTCTHU U KaTO HAy4-
HHA pa6OTHI/IL[I/I B HAYYHOHM3CJICAOBATCICKU UHCTUTYTH. 3HaHUATA U YMCHUA-
Ta, HpI/II[O6I/ITI/I B PaMKHUTC Ha MAruCTbpCKaTa Iporpama, IOo3BOJIABAT Ha
3aBbPIIMIIUTE S CTYACHTH YCICIIHO Aa C€ BKIIIOYAT B HAYYHOH3CJICA0BATCII-



CKHS MPOLEC U JIa padOTAT MO 3aJa4YM U MPOEKTH B HAH-CHbBPEMEHHHUTE 00-
JIaCTM Ha KBAaHTOBaTa TEOpUS Ha IIOJIETO, TPaBUTALIMATA, KOCMOJIOTHATA,
aToMHata (u3MKa, (QU3MKaTa Ha YACTHIWTE, KOHJICH3MpaHATa MaTepus,
KBaHTOBAaTA ONTHKA M JPYTU IEPCICKTUBHU OOJACTH HA MOJEpHATA TEope-
TUYHA ¥ Marematmdecka ¢usuka. OT ocoOeHO 3HAYCHHE € HaJMIHeTO Ha
HACKOpO M3rpajieHaTa MOIIHA N3YHUCIUTENHA cucTeMa (KITbCTep) Ha TEPUTO-
pusta Ha kKareapa TeopeTnyna (husmka.

B mporpamara mie ce oOydaBaT JdIla, KOUTO MMAaT 00pa30BaTEITHO-
KBaNU(UKAI[OHHA CTEIEH ,,0aKalaBbp™ MO CHEIMATHOCTHTE OT MPOQECH-
OHAJHO HarpaBjeHue ,,Ou3nueckn HayKu U IPYyrd CPOJHMU HAIPaBJICHUS.
[Ipuemar ce kKaHIMOATH 3a CyOCHAMPAaHO OOyYeHHE M B IUIATeHa (opma.
KangunmarcrBammre 3a MecTa, CyOCHAMpPaHU OT AbpXKaBara, [ojarat mpu-
eMEH M3MUT 1Mo ¢u3nka. Kanaunarcreammre 3a ruaTeHa ¢popMa Ha o0yde-
HUE ce KiacupaT 0e3 W3IHT, IO CPeAHUS YCIEeX OT JWUIUIOMATa 3a BHCIIE
obpazoBanue (ycnexbT TpsOBa aa ObJe HE MO-HUCHK OT M00Bp). [Iporpa-
Marta 3ar04Ba Mpe3 3UMHHS CEMECTBD.

OOy4JeHHEeTO ce OpraHu3hpa B TPU CEMECTHpa IO yTBBpACHA ydcOHa
nporpama B obem 1200 waca (113 xpemuTa) M 3aBBpIIBAa CHC 3allATAa HA
murtoMHa padora (21 kpenura). [lonroroBkaTta Ha JUIUIOMHATA padora ce
OCBIIIECTBSABA YCIOPEIHO C ayAUTOPHOTO 00y4EHHE TIpe3 TPETHS CEMECTBP.
OO0t Opoit N30HpaeMu AUCIUILIMHY € 22, KaTO MHHHUMAJHUAT Opoi Ha
n3zbupaeMuTe KypcoBe € 14 — 3a mepBu cemecThp 6 Kypca (300 waca, 30
KpenuTa), 3a BTopu cemecTbp 6 kypca (300 yaca, 30 xpeaura), 3a TpeTH
cemecTbp 2 Kypca (120 vaca, 9 kpeaura).

OcobeHocT Ha afieHaTa MaruCThPCKa IMporpama €, ue HsaMa 3aIbJDKH-
TEITHU KypCOBe, a BCHUKU ca m30upaemu. CTy[qEeHTUTE MMAT MPaBO CIE]
ChbIjlacyBaHE C PBKOBOJMTENS HAa MarucTbpcKaTa IporpaMa Ja 3aMeHsT
IIBa OT N30HpaeMUTE KypCOBE C KypC OT Jpyra MSHCTBUTEIHO IMPOBEKAAIIA
ce MarucThpcKa mporpaMa BbB Ou3ndeckus (paKyInTer.

OOy4YeHHEeTO ce OCBHIIECTBSIBA OCHOBHO OT €KHI OT MPEIOIaBaTeIH OT
katenpa TeopernuHa ¢usnka Ha Ouszndeckus GakyiaTeT, OT MperoaaBaTe-
mu ot apyru ¢dakynrern (dakynter mo MateMaTHka ¥ MH()OpPMATHKA), a
CHILIO Taka M OT HAyYHU CHTPYAHULM OT MHCTUTYTHTE Ha bbiarapckarta
aKazeMus Ha HAYKUTE.



M Marucrbpeka nporpama:  ®u3MKA HA AAPOTO
U eJIeMEeHTapHHMTe YacThuiu — I

Cpoxk Ha obyuenue: 3 cemecTbpa
Dopma na obyuenue: pernoBHa

Pvrosooumen: nou. n-p bopucnas [1aBnos
men.: 02/8161 360
e-mail: pavlov@phys.uni-sofia.bg

Maructbpckara nporpama Ousmka Ha SAPOTO U EIEMCHTAPHUTE Yac-
TanM — | e mpeaHasHaueHa 3a CIEHUANUCTH ¢ OakalaBbpcKa CTENEH IO
¢u3nKa ¥ MpUIOOUTH MO3HAHUS B 00JIACTTa HA sApeHaTa (U3UKa U (PU3K-
KaTa Ha EJIEMCHTapHUTE YacTHIHN (CBIIACHO MpPEICTaBEHA aKaJIeMHYHA
crpaBka). Ts ©Ma 3a IIeJ MOrOTOBKAaTa Ha BICOKOKBATH()UIMPAHN CIICIHU-
anucTH B 00JacTTa Ha sapeHata ¢u3uMKa, QH3MKaTa Ha EIEMCHTapHUTE
YACTHUIIM U paJralioHHaTa (PH3HKA.

Kangunature TpsOBa ma mMmar OakamaBbpcKa CTENCH MO (pH3MKa H
Crienuanu3anys B 00JacTTa Ha sApeHaTa Qu3nka u GU3NKaTa Ha eJICeMCEH-
TapHUTE YacTuiu. Te TpsOBa da ca mpocTymiand B paMKHTE Ha Oakaia-
BBpCKaTa ImporpaMa mo (Gpusuka crenuain3upany KypcoBe B 00IacTTa Ha
sapeHaTa Gu3nka U QU3NKaTa Ha eICMCHTAPHUTE YaCTHIIM B PAMKHTE Ha
He mo-Manko oT 15 ECTS kpenura. Morat na O0bpaat npuemanu u Oaka-
JmaBpu TO (pH3MKa M MHXKEHEpHa (pU3HKA, KOUTO HE ca CIyIIald WIH ca
CIIylIajid B O-MaJbK 00€M crienuain3upaiiy Kypcose. Te qombiaHUTEN-
HO 1Ie TpsAOBa Ja MpPOCIyIIaT CbOTBETHUTE CHELMATU3UPAIIN KYpPCOBE,
mpeiarany B 0akajJaBbpCcKaTa Imporpama mo (Qusuka.

3aBppUIINTE Tporpamara IIe MOoJIydaT HE caMo 00pa3oBaTeIHO-
KBaNU(UKAI[OHHA CTENCH “MarucThp”’, HO U IIe MPUAOOUAT 3HAYUTEIHO
MO-IIMPOKH M HA TTO-BHCOKO HUBO 3HAHHS M YMCHUS BHB BA)KHU B HACTOSI-
AT MOMEHT U C TOJIEMH OBJCIIN NMEePCIIeKTHBH 00JIACTH KaTo (PHU3MKa Ha
SapoTo, (pHU3HMKa Ha eNEeMEHTApHHUTE YACTHIH, SIPSHU TEXHOJIOTHUH, IETeK-
TOpHA (pU3MKA. 3aBBPIIIIIATE IPOrpaMaTa Iie ca B ChCTOSHHE J1a PaboTsT



¢ siIpeHo-(pU3NYHA anaparypa, e MoraT Ja MoJI3BaT ChbBPEMEHEH COPTyep
3a KOMITIOTBPHO MOJEIHpaHe, 00pabOTKa M aHAIW3 Ha €KCIEPHMEHTATHU
JaHHU. 3aBBPIIIIATE O0YICHHUETO CH IO IMporpamMara MpUTeKaBaT BCUIKA
HEOOXOIMMU 3HAHWS W YMEHUS, 33 Jla 3all0YHaT YCIelHA Kapuepa B 00-
JacTTa Ha (U3MKaTa Ha SAPOTO U eIEMEHTApHUTE JacTuly. [Ipumodbuture
3HAHUA ¥ YMEHUS 1€ MO3BOJAT Ha 3aBBPIIMIIMTE IporpaMara Jia ce 3aHH-
MaBaT C HayJHOHW3CIIe[OBaTelCcKa pabora B Beirapus w/unu B dyxOWHA.
3HaHUATA W yMEHHSTA Ha 3aBBPUIINTE MporpamMara UMarT U MpaKTHYCH
XapakTep, KOeTo e MM IMO3BONH Ja Ce pealu3upaT MpoeCHOHATHO BHB
GUPMHU U TPEANIPUATHS CHCIHANH3UPAHU B o0ONAacTTa Ha sapeHarta IIpo-
MUILICHOCT, B OOMHUIHM (KaTO MOAIPHKKATA M HACTPOWBaHE HA MEIHUIINH-
CKa amapaTypa) Wik copTyepHaTa UHIYCTPHUSL.

Bb3MmoxkHa peanuzanus Ha 3aBbPIIUIMTE MaruCTpH: B HaAyYHU HHCTH-
TYTH W J1a00paTOpHH, W3BBPIIBAIM (YHIAMEHTAIHN WU3CIEIBAHUI B 00-
JmacTTa Ha ()U3MKaTa Ha aTOMHOTO SIIPO M €NEMEHTApHHUTE YAaCTHIIM; B Ha-
VYHU W TPHIOKHU JIA0OPATOPHUH, WU3MON3BALIN SAPCHOPUIMYHA METOJIH:
AEI ,,Koznonyii“, paguoxuMiudau 1abopaTopru, 1a00paTOPUH MO paIra-
[MOHHA 3aIMUTa U JO3UMETPUS, PAIHOCKOIOTH, pa3paboTKa Ha MEIHIINH-
CKa amaparypa; B copTyepHaTa WHAYCTPUS - MOMACTHpAHE Ha CHCTEMH U
aHaIN3 Ha JTaHHU.

[Ipe3 mbpBUS U BTOpUS CEMECTbP Ha Marucrbpckarta mporpama cry-
NEHTUTE TPsOBa @ M3CIYIIAT M IOJI0XKAT U3MUTH 0 N30HpaeMu y4eOHU
UCHUTUIMHA (BXK. ChIbP)KAHUETO Ha y4eOHMSI IIaH), OT KOUTO Ja Habepar
30 kpenuta Ha cemecTbp. [lone 4 oT qucuUIIMHUTE TPAOBa J1a ca U3MEX-
Iy n30HpaeMuTe KypcoBe OT I'bpBa rpyma. EmuH oT apyrute mu3OpaHu
KypcOBE MOXKE J1a OBbJ€ OT MaruCThPCKHUTE Iporpamu: TeopeTHdHa U Ma-
TeMatnuHa (r3uka, SlnpeHa eHepreTrka M TEXHOJIOTMU WM MeTunmuHCKa
¢duzmnka. OOmmsAT Opoif m30paHu KypcoBe 3a JBaTa CEMECThpa HE MOXKE Ja
e no-mManko ot 10. TperusT cemecTbp Ha mporpamaTa € IOCBETEeH Ha U3C-
JemoBaTeNcka paboTa moJ phKOBOACTBOTO HA IPEIOJaBaTElN, TOArOTOBKA-
Ta Ha AWILUIOMHA paboTa U ydacTHe B HaydeH ceMuHap (001mo 30 kpenuta).

MarucTtppckara mporpaMa 3armo4Ba IIpe3 3UMHHS ceMecThbp (cyOcu-
IPaHO OT IbprkaBaTa oOydeHHe U oOydeHHue cpemry 3amnamane). [Ipue-
MBT Ha CTYICHTH 3a CyOCHANpaHO 0OydYeHHe CTaBa ¢ MPHEMEH H3IHT 110



¢usuka. KannuaarcTBamure 3a miaTeHa ¢popma Ha 00ydeHHE CE KIIACH-
pat 0e3 U3MHT, IO CPeIHUs yCIeX OT IUILIOMAaTa 3a BUCIIC 00pa3oBaHHe
(ycmexbT TpsaOBa j1a ObJe HE TTO-HUCHK OT AOOBP).

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

Cpox na obyyenue: 5 ceMecTbpa
®Dopma Ha obyuenue: peloBHA

Pvrogsooumen: nou. n-p bopucnas [1aBnos
men.: 02/8161360
e-mail: pavlov@phys.uni-sofia.bg

MarucrbpckaTta nporpama @u3mMka Ha SAPOTO U eJIeMEHTapHUTE yac-
i — 1l e mpenHa3HaYeHa 3a CHENUANUCTU ¢ 0aKalaBbpcKa CTEMEH IO
CpomHM Ha (pU3MKATa MPUPOIOHAYIHU M WHXKEHEPHH CHENUATHOCTU. Ts
¥Ma 3a Il IMOArOTOBKaTa Ha BHCOKOKBATH(UIIMPAHU CIICIIHAIHCTH B 00-
JacTTa Ha sApeHaTa (usnKa, GU3NKaTa Ha eICMEHTAPHUTE YaCTHIU U pa-
MAMOHHATA (PH3HKA.

Kangumatute TpsOBa ma mMaT OakalaBbpcKa CTENEH IO CPOJHH Ha
(u3MKaTa MPUPOIOHAYIHU WIIM MHKCHEPHU CIICIIHATHOCTH M IPOCITYIIaHN
0akaJaBbPCKU KypPCOBE MO (PM3MUCCKH AUCIUILIIHU.

3aBppUIMINTE Tporpamara IIe MOoJIydaT He caMo 00pa3oBaTeITHO-
KBaU(UKAIOHHA CTENICH “MarucThbp”’, HO U IIe MPUAOOUAT 3HAYUTEIHO
MO-LIIMPOKH U Ha MO-BHCOKO HUBO 3HAHUS U YMEHMs BbB BaXHH B HACTOS-
AT MOMEHT W C TOJIEMH OBJCIIN NEePCIEeKTHBH 00JIACTH KaTo (PHU3HKa Ha
SapoTo, (pHU3MKa Ha eMEMEHTAPHHUTE YACTHIH, SIPCHU TEXHOJIOTHUHU, TETeK-
TOpHA (pU3MKA. 3aBBPIIIIIATE IIPOrpaMaTa Iie ca B ChCTOSHHE J1a PaboTsT
¢ siIpeHo-(pU3NYHA anaparypa, e MoraT Ja MoJI3BaT ChbBPEMEHEH COPTYep
3a KOMITIOTBPHO MOJENHpaHe, 00padOTKa M aHAIW3 Ha €KCICPHMEHTATHA
TAHHU. 3aBBPIIUIATE O0YYSHHETO CH 110 IIporpaMaTa IMPUTEKABAT BCUIKH
HEOOXOAMMU 3HAHHS W YMEHUS, 33 J1a 3all0YHAT yCIellHA Kapuepa B 00-
JacTTa Ha (U3MKaTa Ha SAPOTO U eIEMEHTApHUTE JacTtuiy. [Ipumodbuture



3HAHUA ¥ YMEHUS 11e MO3BOJAT Ha 3aBBPIIMIMTE IporpaMara Jia ce 3aHH-
MaBaT C HayYHOHW3CIIe[oBaTelcKa pabora B Bbirapus w/wnm B dyxOuHa.
3HaHMsATA U YMEHHUATA HA 3aBbPUIMIIMTE MporpamMaTa UMaT U MpaKTUYEH
XapakTep, KOeTo e MM IMO3BONH Ja Ce pealu3upaT MpoeCHOHATHO BHB
GUPMHU U TPEANPUATHS CHCIHANH3UPAHA B 00NAacTTa Ha sapeHarta IIpo-
MUILICHOCT, B OOMHUIHM (KAaTO MOAIPHKKATA M HACTPOWBAaHE HA MEIHIINH-
CKa amapaTypa) Wik copTyepHaTa UHIYCTPHSL.

Bb3MmokHa peanuzanus Ha 3aBbPIIUINTE MAaruCTpU: B HAyYHU HHCTH-
TYTH U J1a00paTOpHH, W3BBPIIBAIM (YHIAMEHTAIHU WU3CICIBAHUSI B 00-
macTTa Ha (PU3MKaTa Ha aTOMHOTO SIIPO U €EMEHTApHHUTE YAaCTHIIM; B Ha-
VYHU W TPHIOKHU JTA0OPATOPUH, WU3MON3BAIIN SAPCHOPUIMIHH METOIIH:
AEI ,,Koznonyii“, pamuoxuMudHu 1abopaTopuu, 1a00paTOPUU MO paIra-
[MOHHA 3aIMUTa U JO3UMETPUS, PAIHOCKOIOTHs, pa3paboTKa Ha MEIHIIUH-
CKa amaparypa; B coTyepHaTa WHAYCTPUS - MOMACIUpPAHE HA CHCTEMH U
aHaJIW3 Ha JaHHHU.

Yuebnu oucyunnunu: B 3aBUCHMOCT OT MOITrOTOBKAaTa MM MO (hU3HKA,
oTpa3eHa B JUILJIOMaTa U aKaJeMUYHATa CIpaBKa, CTYAEHTUTE MPOCTYIIBAT
Hali-Hampen KypcoBe OT OakalaBbpcKkara mporpama mo ¢usnka BB Dusn-
geckusl (haKyiTeT IO MpeleHka Ha PHKOBOTUTENS HA MATUCThPCKATA TIPOT-
pama. Te3u KypcoBe ce MpOCIyIIBAT NpPEIM 3alOYBAHETO Ha OCHOBHUTE
KypcoBe OT nporpaMata B pamkure Ha | u Il cemecTsp 1 ca He Mo-Mayko ot
30 kpeauTa Ha ceMmecTbp. 3abDKUTENHO B TAX BIM3AT CIEHUATU3UPAILT
KypcoBe B 0o0JIacTTa Ha sApeHara (U3WKa U (PU3MKaTa Ha CIeMEHTAPHUTE
YJacTUIM, ¢ HE MO-MAJKO OT 15 KpeaWTa, mpemiarand B OaKalaBbpCKaTa
cTeneH Ha crieruarHocT Ousnka Ha Ousmdeckus paxynrer. Llenta e 3aeaH0
C TIPOCITYIIaHUTE KypCcOBe MO (PU3UIECKH TUCIMILUIAHY, OTPa3eHH B Oakaa-
BBpCKATa AWILIOMA, CTYACHTHTE Ja Habepar 120 xpemuta mo OakaiaBbpCKA
(U3MIECKU UCIUTLTAHY.

[Ipe3 TpeTus U YETBBPTUS CEMECTbpP Ha MarkucTbpcKara Iporpama Cry-
JCHTHUTE TPsOBa J1a MU3CIYIIAT U MOJOXKAT M3MUTU 1O U30MpaeMu ydeOHU
JIUCIIUTUTAHY B pazMep Ha He mo-manko ot 300 gaca Ha cemectsp (30 kpenu-
ta). [loHe 4 OT M30paHUTE JUCHUILTIHU TPsOBa J1a ca U3MEXKIY U30HUpacMu-
Te KypCcOBE OT ITbpBa Tpyma. EnuH oT mpyrurte n30paHu KypcoBe MOXe Ia
O0BbJe OT MarHCTHPCKHUTE MpOrpamMu TeopeTHuHa M MaTeMaThdHa (usmka,



SnpeHa eHepreTHka W TEXHOJNOTHMHM WM MenuuuHcka ¢usnka. OOIUAT
Opoii n30paHu KypcoBe 3a JIBaTa ceMecThpa He MOXe Jia € mo-maiko ot 10.
[TeTusT ceMecThp Ha Iporpamara € IOCBETeH Ha M3cieaoBaTecka padora
O] PEKOBOJICTBOTO Ha MPEIOIaBATEN, YYaCcTHE B HAYYEH CEMUHAP U TIO/TO-
TOBKaTa Ha JUIUIOMHA pabdota (0010 30 kpeaura).

[Ipuemar ce kaHaUIATH 32 CYOCHANPAHO OT JbpKaBaTa OOYUCHHE U B
iatena ¢popMma. [IpreMbT Ha CTYAEHTH 33 CYOCHANpaHO 00yUIEeHUE CTaBa C
MpHEeMEeH H3MUT Mo ¢u3nka. KanmuaarcTBamuTe 3a miateHa ¢opma Ha
o0ydeHHe ce KJIacupat o CPEeIHMS yCIeX OT JUIUIoMaTa 3a BUCIIE o0pa-
30BaHue (yCmexbT TpsAOBa Ja ObJe He MO-HUCBHK OT 100wp). IIporpamara
3armo4Ba mpe3 3UMHHUS CEMECTBP.

M Master programme: Nuclear and particle physics — I

Duration: 3 Terms
Form of education: Full time

Programme Chair: Assoc. Prof. Ph.D. Borislav Pavlov
Tel.: (+3592) 8161 360
E-mail: pavlov@phys.uni-sofia.bg

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

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

During the first two semesters students should attend elective lecture
courses (at least 300 hours per semester, equivalent to 30 ECTS) and



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

The working language is English.

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

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

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

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

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

* scientific and applied laboratories which use nuclear methods and
technologies; nuclear power plants; radiochemical laboratories;



laboratories for dosimetry, radiation protection and radioecology;
laboratories for medical equipment R&D.

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

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

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

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

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

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

« 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.

MMaster programme: Nuclear and particle physics — IT

Duration: 5 Terms
Form of education: Full time

Programme Chair: Assoc. Prof. Ph.D. Borislav Pavlov



Tel.: (+3592) 8161 360
E-mail:pavlov@phys.uni-sofia.bg

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

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

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



The working language is English.

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

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

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

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

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

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

* 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 Marucrbpeka nporpama: KocMudecku usciieaBaHust

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

Pvrosooumen: nipod. nbu Tomop MurmoHor
men.: 02/8161 653, 0886 331 693
e-mail: tmishonov(@phys.uni-sofia.bg

HporpaMaTa Kocmuuecku H3CJICABAaHMA MMa ClICHUAIM3Upall Xapak-
TEP. Ts naBa 3am>n6oquH 3HaHUS U NPAKTUYCCKU YMCHUS, KOUTO 00x-
BaliaT OCHOBHUTEC HAIIPABJICHHSA HAa CbBPECMCHHATA (1)1/131/11«1 Ha Kocmoca.
HporpaMaTa JaBa HYXXHATa NOATOTOBKA Ha 3aBBbPIINUIIUTEC MArucTparypa-
Ta aa paﬁOTS[T KaTO Hay4YHH pa6OTHI/IHI/I B HAYYHOHU3CJIICAOBATCIICKU HHC-
TUTYTHU U d)I/IpMI/I, HU3IOBJIHABAIIM HAYYHHU 3aJa4d — HAIIPpUMEP B obnacrtra
Ha OUCTAHOUWOHHHUTEC H3CJIICABAHHA, CATCIUTHUTC KOMYHHKAIHUH, 0T6pa-



Hata W Jp. 3HAYMTENHA 4YacT OT IOATrOTOBKAaTa MM € HacoueHa KbM
npobieMuTe, CBBbpP3aHU C HM3y4daBaHeTo Ha KocMoca W OKOIO3eMHOTO
MPOCTPAHCTBO, (PM3MKATa HA IIa3MaTa, (PU3UKATa HA BUCOKUTE CHEPIUH,
KaKTO ¥ KbM paboTa ¢ KOMIIOTPH B 00paboTKa Ha 0a3u TaHHU, H3ITBIHSI-
BaHU OT Pa3IUYHUA (PUPMH U HHCTUTYTH. BCHYKHM 3aBBpIIMIN UMAT HEOO-
XO0JMaTa OCHOBA Jla C€ Haco4aT U KbM IIpEenojaBaTeicka JeHHOCT BbB
BuclM yuuiuiia. CrnenuaiucTuTe M0 KOCMHUYECKH H3CJIEeBAaHUS U acT-
podusuka umar 1obpa peanuzauus 1 B yykOuHa. [IpeacToqamioro npucs-
eauHsiBaHe Ha bparapus keM EBponeiickata kocmuyecka areHius (ESA)
e OTBOPU HOBM NEPCHEKTUBU MPEJ] MaruCTpUTe, 3aBbPIIMIN Ta3u MPOr-
pama:

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

OO0yueHueTo 3a 00pa3oBaTeNHO-KBaTH(UKAMOHHATA CTEIICH ,,MaTUCThP
1o (u3MKa — KOCMUYECKH M3CIEIBAHUSA U TEXHOJIOIUU € C MPOABIKUTEN-
HOCT TpH ceMecThbpa. T4 mpeasukaa ycBosiBaneTo Ha okoiio 900 yaca ayau-
TOpHA 3a€TOCT, KOSATO TPsiOBa 1a HOCH MUHUMYM 90 Kpenuta B TpUTE ceMec-
Thpa, KATO MUHUMAIHUAT Opoil KpeauTu 3a equH cemectsp € 30. 3aabiKu-
TEJIHUTE TUCLUIUIMHY 32 TPUTE ceMecThpa ca 8 ¢ obuy xopapuym 510 vaca.
Te HocsaT 06mo 50 kpeauta. M30upaemuTe IMCHUIUIMHK ca MUHUMYM 6 ¢
0611 xopapruym MuHUMYM 190 yaca u HocsT moHe 25 kpeauta. [Ipe3 Tperus
CEMECTBp € MPEBUJICHO pa3paboTBaHe Ha JUIIJIOMHA paboTa ¢ XopapuyM OT
200 vaca, k0ATO HOCH 15 KpeauTa.

ITo mporpamara mMorart nia ce o0y4aBar JuIa, KOUTo:

a) uMmar o00pa3oBaTeHO-KBATH(UKAIIMOHHATA CTEIEH ,,0aKaaaBbp™
WY ,,MarucThp™ mo crenuanHoctute dusnka, Muxenepna ¢usuka, Acr-
podusmka, MeTeoposIorus u reopusnKa, Uim

0) uMaT 00pa30BaTETHO-KBAMM(PHUKAIMOHHA CTEIEH ,,0aKaIaBbp’ WIN
»MarucTep or Texumdyeckus yauepcuteT wid COPUICKUS YHHBEPCUTET
,,CB. Kimument Oxpuncku’, uim

B) UMaT 00pa30BaTEIHO-KBANH(UKAIIMOHHA CTEIEH ,,0aKaIaBbp” WIn
,»MarucTbp“ ¢ y4UTeJCKa MPaBOCIOCOOHOCT MO MPUPOAHHU HAYKH W/UIN



MaTeMaThKa.

3a ciryyante B TOYKH 0) U B) UMa S-ceMecTpUalieH IUIaH 32 00ydeHHe.

[Iporpamara 3amousa npe3 3UMHUS ceMecThp. [lpuem 1ie uma 3a KaHau-
JIaTy 10 IbpKaBHA MOPbUKa, KaKTO W 332 KaHIUJATH, KOUTO 1Ie ce o0yuaBatr
cpellly 3arutainiade. [IpueMbT 3a KaHIUIATH 10 IbpKaBHA MOpPbYKa CTaBa C
npueMeH u3nut no ¢usuka. KanaunarcreaiuTe 3a mwiateHa ¢Gopma Ha 00y-
YeHHe Ce TPUEMAaT 10 CPEAHMS yCIeX OT AUILIOMATA 32 BHCIIE 00pa30BaHHUE.
Cwriacuo wi. 21, an (3) ot 3akoHa 3a BUCIIETO 00pa3oBaHUE 3a IUIATEHATA
¢dopma Ha 00yueHre MoraT J1a KaHJUJaTCTBAT JIMLIA, 3aBbPIIMIA BUCLIETO CH
00pa3oBaHue C YCIIEX, HE MO-HUCHK OT T00BD.

M Marucrbpeka nporpama:  TepMosiapeH CMHTE3 U
IUIA3MEeHH TEXHOJIOTHH
(mpoext FUSENET) — yacTuuHo Ha
AHTJIMICKH e3MK

Cpox na obyyenue: 4 cemecTbpa
Dopma Ha obyueHue: peqoBHA
Hauano: 3umen cemectbp

Pvrosooumen: nou. n-p EBrenust benosa
men.: 0878748837
e-mail: benova_phys@deo.uni-sofia.bg

MarucrbpckaTa mnporpama TepMOSIpeH CHHTE3 U IUIa3MEHH TEXHOJIO-
TUH € IpeHa3HaueHa 3a 0aKalaBpy, 3aBbPLUINIM crienuatHocTuTe Pusnka,
Wmxenepra ¢usmka, SInpeHa TeXHHWKa W sApeHa cHepretuka, Ousmka u
MaTeMaTrka, Ou3nka u HHPOpPMATHKA, KAKTO U 3aBBPIIIITATE HHKCHEPHO-
TEXHUYECKH CIICIMATHOCTH C 100pa MpeaBapuTeHa MOAroTOBKa 0 (HU3u-
ka. [Iporpamara e pa3paborena B pamkute Ha mpoekta FUSENET (The
European Fusion Education Network, FP7 No0224982), gusTo 1ien e cb3na-
BaHE Ha 00IIOEBpOIeliCKa MaruCThPCKa U JIOKTOPCKA Iporpama mo TepMo-
SIIPEH CUHTE3 M IJIa3MEHH TEXHOJIOTHU U € choOpa3eHa ¢ pa3paboTeHHUTe



SMUHHA 00Pa30BATEITHUTE W3UCKBAHUS 32 CBPOICHCKH MAruCThp B Ta3d
obnacr. [IpueMaT ce KaHIUAATH KaKTO 3a CYOCHIUpPAHO OT AbpKaBara
ob0ydenue (upe3 yrBbpacHUS BbB Om3mueckus dakynter Ha Coduiickus
VHHBEPCUTET KOHKYPCEH H3IIHT), TaKa W 32 OOyYeHHE CpeIly 3aruialiaHe
(6e3 m3muT, upe3 KIacHpaHe MO0 CPEAHUS YCIEeX OT JUILIOMATa 33 BHCIIE
o0pa3oBaHue; yCIeXbT TPAOBA Aa ObJe HE MO-HUCHK OT T0OBD).

3a ga ce 3ama3u eKCHEPTHUST OMUT, IOCTaBWJI TEPMOsIpeHaTa Mpor-
pama Ha EBpomneiickusi CbI03 B YEIHUTE PEIULM Ha MEXIYHAPOAHUTE SiA-
PEHU U3CJeIBaHUS U WHKEHEPCTBO, KaKTO U Ja C€ OCUT'YPH KOMIIETEeHTEH
mepcoHan 3a m3rpaxnane u ekcroroaramwst Ha ITER uw DEMO, e Heobxo-
UM IIBJITOCPOYEH IIJIaH 3a YIpaBJeHUWE Ha YOBELIKUTE pecypcu B EBpo-
neickaTa TepMosiipeHa nporpama. Kito4oB eeMeHT OT TO3H IIaH € ChIr-
JacyBaHa o0pa3oBaTellHa CHCTEMA 110 TEPMOSIIPEH CHHTE3 M TEXHOJIOTHH B
usna EBpona. B pamkute Ha npoekta FUSENET e cbp3nanena EBporeiicka
Mpeka 3a 00pa3oBaHHE MO TEPMOSAPEH CHHTE3 M TEXHOJOTMH, OCHOBaHA
Ha CUJIHUTE BPB3KH MEXKIY HU3CIEJOBATEICKUTE U 00ydaBalUTe UHCTUTY-
nun B Ta3u obmact (00mmo 36 ot 18 crpaHd, OT KOUTO 22 YHHBEPCUTETA U
14 acormamuu EBpatom). CopUiiCKUAAT YHHBEPCUTET € YacT OT Ta3u EBpo-
neiicka Mpeka M C IpeJlaraHata MarkucTbpcka mnporpama ObJrapckure
CTYJEHTH IOJIy4aBaT Bb3MOKHOCT J1a y4acTBaT B EBporieiickaTa TepMos-
peHa nporpama.

MarucrbpckaTa mporpama uma 3a Lejl Ja OCUTYpU Ha oOy4daBaHHUTE
CTYACHTH BHCOKAa KBaIM(UKAIHSA [0 TEPMOSIPEH CHHTE3, TEPMOSAPCHA
mja3ma, mia3MeHl TEXHOIOTUU U UHKEHEPUHT B TSCHO ChTPYAHUYECTBO C
EBPOIEHCKUTE YHUBEPCUTECTH W HAayYHH WHCTUTYIHH, MPOBEXIAIIN 00Y-
YCHUE W W3CICIBAHUS B O0JIACTH, CBBP3aHH C TEPMOSIPCHHS CUHTE3. BBB
BpB3Ka ¢ MOOMJIHOCTTA Ha CTYICHTHTE IO Ta3H Iporpama oOydIeHHETO ce
MPOBEX/Ia YACTHYHO HA aHTIHMHCKH e3uK. HeoOXomumMo e HHBO Ha Biajiee-
HE Ha aHrJMickd e3uk B2 unum nmo-Bucoko no O61aTta eBporeiicka e3uko-
Ba pamka (CEFR).

3aBppUIINTE Tporpamara IIe MOoIXydaT He caMO 00pa3oBaTellHO -
KBaNU(UKAIOHHA CTEIEH ,,MaruCThp‘, HO U IIe MPUAOOUAIT 3HAYUTEIHO
MO-UIMPOKH U Ha MO-BHCOKO HUBO 3HAHUS U YMEHHs BbB BaKHU B HACTOS-
AT MOMEHT U C TOJIEMH OBJCIIN MEepCIeKTHBH 00IACTH KaTo (hHU3MKa Ha



TepMoOsiIpeHaTa Iula3Ma, MPOLECH Ha TEpMOSAPEHHUS CUHTE3 Ha AIPEeHO
HUBO, HarpsABaHe Ha IUla3Marta 4Ype3 €IeKTPOMarHUTHU BBJIHH U MOTOLH OT
YacTULM, B3aUMOJICHCTBHE Ha IJIa3MaTa ChC CTEHUTE, (PU3MKa Ha MaTepua-
JUTe, AOpEeHN TEXHOJIOTMH, MarHUTHA XUJPOAUHAMUKA, PA3INYHU BHIOBE
JIMAarHOCTUKA HA BUCOKO- 1 HUCKOTEMIIepaTypHa Ij1a3Ma, JU3aiH U paspa-
00oTBaHE HA CHBPEMCHHU TEXHOIOTMYHH IPHIIOKEHUS Ha mra3Mata. Cry-
JIEHTUTE II€ ca B CbCTOSHUE Aa pa3pa0dOoTBaT U MpHJIaraT MaTeMaTHYECKU
MOJICTT M METOJHU 3a OIMCAaHWE Ha IUTa3MaTa, KaKTo W Ja M30upaT Haii-
MOIXOASIIUTE OT CHIIECTBYBALIUTE YUCIECHH CUMYJALMOHHHU MAKeTH, J1a
T'U aJalTUPAT U MpHIaraT KbM U3y4aBaHUTE CUCTEMHU.

[IporpamaTta € ¢ MIPOABIDKATEIHOCT 4 ceMeCThpa U 001 OpOi KpeauTu
120, mo 30 BBB BceKu cemecTbp. B mporpamara ce mpeaBHKAAT KaKTO
3abJDKUTETHN 0a3MCHH KypCOBE M MPAKTUKYMH, TaKa M U30HpaeMu Kyp-
COBE, pa3ZeJieHH B HAKOJIKO TPYIHU: YUCIEHU METONU U NPOrpaMUpaHe;
KypcoBe C TEOpPEeTHYHAa HACOUEHOCT; KYypCOBE C EKCIEPUMEHTAIHO-
MpUIOKHA HacodeHOCT. OCHOBHATA YacT OT H300PHHUTE KyPCOBE B TPETU U
YETBBPTU CEMECTHP CE YeTaT OT UY)KIECTPaHHH JIEKTOPU U 00yYEHHUETO
ce IPOBEX/A B UY>KAECTPAaHHU YHUBEPCUTETH B paMKUTE Ha CTyAECHTCKaTa
MOOHITHOCT. B 3aBHCHMOCT OT mpeABapHTEIIHATA ITOATOTOBKA HA CTYICH-
TUTE U CHELMATHOCTTa UM OT OaKajlaBbpCKaTa CTEIEH ClIel] ChIJlacyBaHe ¢
PBKOBOAMTENA Ha MporpamaTa Te MoraT Ja IocellaBaT U u30UpaeMu Kyp-
COBE OT Apyru 0akamaBbPCKH M MaruCTBPCKH MPOrpaMU, MpeIIaraHd BEB
Ousnueckus hakymiTer.

[IpakTUKYyMbT MO AMATHOCTHKA Ha IJla3Ma Mpe3 MbPBUS U BTOPUS
ceMecThp ce MmpoBexza B kateapa ONTHKa U CIEKTPOCKONUS, BKIIOYH-
TEJTHO Ha eIMHCTBEHOTO paborewio B breiarapus yctpoilcTBO 3a BUCOKO-
TeMIepaTypHa IIa3Ma OT BHJA ,,IuIa3MeH (HoKyc™. B 4eTBBpTH ceMecThp
ce mpoBexaa npegauioMmer crax (150 waca) u paspaborBane Ha AMII-
nmomHa pabora (150 waca), kouto HocsT o 15 kpexmra Bceku. Ilpen-
JUIIOMHHUST CTaX Ce IPOBEX/Ja Ha JeHCTBALIUTE B MOMEHTa YCTPOHCT-
Ba B U3CJI€I0BATEJICKA OPTaHU3alMi U YHUBEPCUTETH B Uy KOHUHA.

CryneHTtuTte, otroBapsmu Ha paspaborBanute B mpoekra FUSENET
KpUTEpHH, MPU 3aBbpIIBaHE HA Mporpamara Lie MojaydaT W AMUIUIOMA 3a
European master in Magnetic Fusion Science and Engineering.



HporpaMaTa C IPOABIJDKUTECIIHOCT 4 CEMECThpa 3amouBa IMpE3 3SUMHUA
CEMECTBP.

M Master programme: Fusion Science and Technology
(FUSENET project)

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

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

The applicants for the master’s programme Fusion Science and
Technology should have a bachelor’s degree in Physics or in Engineering
Physics, Nuclear Technology and Nuclear Power Engineering, Physics
and Mathematics, Physics and Informatics, or a bachelor’s degree in the
area of engineering with good background in physics.

The programme is developed within the FUSENET project (The
European Fusion Education Network, FP7 No224982, http://fusenet.eu/),
whose aim is the establishment of integrated fusion educational system in
Europe. The programme covers the common European educational goals
and standards for master’s degree in this field. Students applying for this
programme follow the standard procedure at the University of Sofia. The
entrance exam is a common test valid for all master’s programmes at the
Faculty of Physics. Admission procedure without entrance exam is
possible for students paying full annual tuition fee as for the other
master’s programmes at the Faculty of Physics.

In order to maintain the expertise that has placed the EU fusion programme
at the forefront of the international fusion research and engineering and to ensure
the availability of competent staff to construct and operate ITER and DEMO, a
long-term Human Resource Management plan for the European Fusion



Programme is needed. A key element of such a plan is a coordinated education
system in fusion science and technology across Europe.

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

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

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

The duration of the programme is 4 terms which is equivalent to 120
ECTS, each term having 30 ECTS. The programme provides for both
compulsory basic courses and practicum, and elective courses divided into
several groups: computational methods; theory; experiment and



applications. Many elective courses in the third and fourth terms are held
by foreign teachers or the training is conducted at universities abroad in the
frame of students’ mobility. According to their preliminary bachelor
training, students can attend elective courses offered by the existing
programmes at the Faculty of Physics, but only in coordination with the
head of the Fusion Science and Technology programme.

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

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

M Marucrbpceka nporpama: TBbPOTEIHE HAHOTEXHOJIOTHH

Cpoxk Ha obyuenue: 3 cemecTbpa
Dopma na obyuenue: peIoBHA

Pvrosooumen: nou. nu lperan Benmunos
men.: 02/8161 727
e-mail: tvel@phys.uni-sofia.bg

HporpaMaTa € MMpE€AHa3Ha4YCHa 3a KaHANOAaTH, 3aBbPIINIIN GaKaJ'IaB’Bp-
CKa CTCIICH B €AHO OT CICOAHHUTC HpO(I)CCI/IOHaJ'IHI/I HaIltpaBJICHUSA (1)I/I3I/IK8.,
XHUMHU, Ouonorus u HWHXXCHCPHU HAYyKH. HeJ’ITa Ha mporpamMara € aa aaae
Ha CTYACHTUTC 3HAHUA U YMCHHA B €1HA 6T)p30pa3BI/IBaH_Ia CC MHTCPpAUC-
OUILIMHapHa obJjacT Ha BBPXOBH TCXHOJIOTHU C ITPUITOKCHUSA BbB (I)I/I3I/IK3-
Ta, XHMUATA, 6I/IOJ'IOI"I/I$[T8., MaTCpUuaJIO3HAHHUETO, 3CICHUTEC TCXHOJIOIHH,



OonoMenuuuHara, nHGopMaTukaTa U apyru. [Iporpamara e HacodeHa oc-
HOBHO KbM JM3aliH, CHHTE3, WU3CIICJBaHE M 00pabOTKa Ha MAaTepHald U
CTPYKTYPH C TUIIMYHH pa3Mepu okoiio U nmox 100 HM 3a u3ciiegoBaTeNcKu,
WHXEHEPHU U MPUIOKHU LI, KaTO TS BKJIIOYBA U U3YYaBaHETO Ha eJieK-
TPUYHUTE, EIEKTPOMEXaHUYHN, MATHUTHU U ONTUYHU YCTPOICTBA, KOUTO
Ce M3MOJ3BaT B TE3U NPUIOKEHUS. PaznuuHurte 3HaHUS, C KOUTO CTYAEH-
TUTE UJABAT B IIpOrpaMara He ce pas3riexaaT KaTo HeJAOCTaThK, a, Hamlpo-
THB— KaTO NPEAMMCTBO, KOETO MO3BOJISBA B3aWMEH OOMEH Ha 3HAHWS U
uneu. C moMolTa Ha HACOYEHU KYPCOBE CTYJEHTUTE ¢ OakajaBbpcKa CTe-
MIeH OT Pa3fMYHUTE MPO(ECHOHAHN HANpaBJIEHUs MOJIy4aBaT HE0OXOAu-
MHUTE OCHOBM 3a YCIEIIHOTO 3aBbpllBaHe Ha mporpamarta. [IpenonaBate-
JIUTE ChUIO ca ¢ KBaJTM(HUKAIMS B Pa3IMYHU 00IaCTH HA 3HAHUETO — PU3H-
LM, XUMHLM, WHKEHEPU, KOETO OlIEe BEAHBXK MOTYepTaBa MYJTHAMCLHII-
JIMHAPHUS XapaKTep Ha IporpaMara.

OO6yueHuneTo 00xBalla KypcoBe Ha pa3jIMuHO HUBO U C pa3iiMyHa HACco-
yeHocT. [Ipe3 mbpBHs ceMecThp CTyIeHTUTE B3UMaT KypcoBe, B 001acTH, B
KOMTO HE ca JOCTaTh4YHO MOJATrOTBEHM, KAKTO U HAKOM OCHOBHHU KypCOBE.
[pe3 cnenBammmute cemecTpu mpeodiiagaBaT U30UPaEeMUTE KyPCOBE.

3aAbIDKUTETHUTE KypcoBe oOxBamiat: (pru3uka Ha MOTYNPOBOIHULIUTE
Y OCHOBHHUTE MOJYNPOBOAHUKOBHA HAHOCTPYKTYPU — KBAaHTOBH SIMU, KBaH-
TOBM JKMYKHU, CBBPXPEIIETKH; OCHOBU Ha MarHeTu3Ma U MarHUTHH HaHO-
MaTepUaH C IPUIOKECHUS B CCH30pUTe, OMoMeauInHaTa, HHpopMaTukaTa
U Jp.; TeOpus, NPWIOKEHUS U NOJy4YaBaHE HA JAMUCIEPCHU CHCTEMH ChC
CHUCTEMaTUYHO pa3rieXAaHe Ha MEKIYMOJIEKYJHH W MEXIy4yaCTUYHU
B3aMMOJICHCTBHS; OCHOBH Ha B3aUMOJICWCTBUETO HA YCKOPEHU YACTHULU C
TBBPIM Tella U NPUII0KEHUETO UM 32 MoJIydaBaHe Ha ABYMEPHU U TpUMEp-
HU MHKPO U HAaHOCTPYKTYpPH; XMMUYHH METOAU 3a MOJy4aBaHE Ha HAHO-
YacTULU U MOAU(HULIMPAHE Ha MOBBPXHOCTUTE UM; CIIEUUAIHU TJ1aBU OT
MaTeMaTUKaTa, eKCIIePUMEHTAIHA METOAM 3a M3CJIeBaHe HA HAHOOOEKTH
U HaHOCTPYKTYpH; MOJEIHpaHe Ha MHUKPOEIEKTPOMEXaHUYHH CHUCTEMU
(MEMC), nonyyaBaHe 1 U3cieaBaHe Ha XUOPUIHA MaTEpUAIIH.



CTyneHTHTE MOraT J1a U30upaT U3MEXIY IUPOK HAbOp OT U3bUpaeMu
KypCcOBe: KBAaHTOBA MEXaHHMKA KaTO TEOPETHYHA OCHOBA Ha HAHOTEXHOJO-
ruuTe, IUIA3MOHMKA, WM3CIEBAIllla B3aMMOJCHCTBHETO Ha CBETJIHMHATA C
METaJld U METaJ-[UEeICKTPUYHN HAHO- U MUKPOCTPYKTYPH; KOJIOUHA XU-
MUSI ¥ XMMHSI Ha MOBBPXHOCTTA; ONTHYHH, AKYCTHYHU U IOIYIPOBOIHU-
KOBHU CEH30pH, INIAHAPHU TEXHOJIOIHU B MUKPOEIEKTPOHUKATA, MOJIETHPA-
HE HA aTOMH, MOJIEKYJIU M KITACTEPH U JIp.

ITo Bpeme Ha ClieIBAHETO CTYJICHTUTE Iiie ce 00y4aBaT U paboTIT Ha
yHUKanHa 3a Beirapust amapatypa. [Iporpamara 3aBbpiiBa ¢ JWILIOMHA
paboTa, KOATO MO CHINECTBO MPEACTABISIBA MPOSKT C HAYYHA WJIH MPAKTH-
YecKa HaCOYEHOCT.

B maructepckara mporpama ce mpueMar KaHAuaaTH 3a CyOCHIMpaHo
obyuenue u B rareHa gopma. Kanmunarcramure 3a Mecta, CyOCHIMpPaHu
OT Jbp)KaBaTa, MOJIaraT IPUEMEH U3MUT 10 (Gusnka BbB Dusnueckus ¢a-
KyJITET Wik 1o xumus BbB Dakynrera Mo XuMus U ¢apmanus (3a menta
creqBa ja ce uHdopMupare B ChbOTBETHUTE (DAKyJITETU 33 JaTHTE HA W3MHU-
ture). Kanaunarcrammre 3a rateHa gpopma Ha 0OydeHue ce Kiacupar 0e3
U3IHUT, 0 CPEIHUS YCIeX OT JUILUIOMATA 3a BHUCIIE 0Opa3oBaHue (yCIeXbT
Tpsi0Ba 1a O'bjie HE MO-HUCHK OT A00Bp). [Iporpamara 3amousa npes 3UMHHS
CEeMECTBD.

3a jombIHUTENHA UH(OPMAIUS ThPCETE€ PHKOBOMUTEIS HA MPorpaMa-
Ta WJIM [MOCETETE HAIIATa MHTEPHET CTPAHHUIIA:

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

Marucrbpcka nporpama “ConuaiHa IMHAMHKA 1 MKOHOGU3nKa”

Cpoxk Ha obyuenue: 3 cemecTbpa
Dopma Ha obyuenue: peaoOBHA

Pvrosooumen: non. n-p Xpucro Jlumon
men.: 02/8161 680
e-mail: h_dimov@phys.uni-sofia.bg


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

Tasu wHTEpAMCIUIDIMHAPHA MarucThpcKa Hporpama LEeNH Ja HOATOTBH
CHELHATNCTH B €/1Ha OT Hali-HOBUTE M aKTYaJHH HAyYHH OONACTH ChC 3HAHUS
W yMEHMS, KOMTO Ja UM JajaT BB3MOXHOCT Ja paboTAT KaTo YyYeHH,
MIPEeToaBaTeI U aHAIN3aTOPH B YHUBEPCHUTETH M HAyYHO-HU3CIIETOBATEIICKH
WHCTUTYTH 10 HAyYHHM 3aJlaud B 00JacTTa Ha MOJCIHMPAHETO Ha CIOKHH
KOMIUIEKCHA CHCTEMH WM B YaCTHOCT Ha CJIOXHH COLMAIHA U MKOHOMUYECKH
cucremu. IToATOTBSIHUTE CHENMANMCTH MOTaT Jia paboTAT U B aHAJIUTHYHUTE
CTPYKTYPH HA JBPKaBHH YUPEXKICHHUS, CTPYKTypuTe Ha MHHHCTEPCTBO Ha
orOpanaTa (apmusTa), MUHHCTEPCTBO HA BBTPEIIHUTE paboTH, MUHHUCTEPCTBO
Ha BBHIIHWTE padoTH, MHUHHCTEPCTBO Ha MKOHOMHKATa, MUHHCTEPCTBO Ha
¢uHaHCHUTE, CITY)KOUTE 32 CUTYPHOCT, M Hail-Beue B YaCTHHS CEKTOp — OaHKH,
WHBECTHLMOHHU W 3aCTPAaXOBATEIHH JPYXKECTBA U APYTH (PUHAHCOBH, UKOHO-
MHUYECKH ¥ ITOJUTHYECKH CTPYKTYpH. B mporpamara morart na ce oOydasar
CTY/ICHTH, KOUTO MMaT 00pa30BaTEHO-KBAIM(HUKAIIMOHHA CTETIeH OaKalaBbp
0 BCHYKM crneuuanHocth Ha Pmsmueckus ¢dakynarer, Dakyarera 1o
MaTemaruka u uHpopmaruka, @akynrera o xumus u ¢apmarms, CTONaHCKH
¢axynrer Ha Coduiickus yHuBepcuter, TexHudeckn yHuBepcurer-Codus u
BCHYKH WHXXEHEPHH BY30BE€, Y HUBEPCHTETA 32 HAIMOHAJIHO M CBETOBHO CTO-
nancTBo-Codus, KaKTo U CTYIEHTH ¢ 00pa3oBaTeIHO-KBaIN(UKAMOHHA CTe-
neH OakanaBbp B 00JacTTa HA MKOHOMHYECKUTE M CONMATHHUTE HAYKH (M TO-
JIOOHWTE Ha BCUUKH M30POEHH B IIJ1aTa CTpaHa).

IenTa Ha MarucTbpcKaTa rnporpama € 1a Chb3Aaze :

- YMEHUs 32 aHaJM3MpaHEe Ha KOMIUIEKCHH CHCTEMH, CBHP3aHH C YOBEIIKATa
JIeWHOCT (connyMma, IBIPKCHUETO Ha XOpa M (PMHAHCOBHTE MOTOLH);

- YMEHHS 3a IOCTPOSBAaHE Ha a/ICKBATHU MAaTEMAaTHYECKH MOZEIH Ha €BOJIIO-
IUATa Ha KOMIUIEKCHH CHCTEMH, CBBP3aHH C YOBEIIKaTa ACHHOCT, C OTYHTAHE-
TO ¥ Ha IICUXOJIOTUUECKHUTE M acleKTH;

- YMEHUs 3a IpeCKa3BaHe Ha KIIOYOBM CHOUTHS B IJI00AIEH M PErHOHaICH
Maiad, Ha 6a3ara Ha IPEIU3HA MaTEMAaTHUECKH MOJICIH;

- YMEHMS 32 OICHKa Ha pUCKa BbB (PMHAHCOBATa M conuaiHara chepu.

OOy4yeHnero ce opraHu3upa B TPH CEMECTbpa IO YTBBpICHA ydeOHa
nporpama B obeM Ha 900 waca Ha ceMecThp (ayAWTOpHA M M3BBHAYAUTOPHA
3aetocT, ¢ obmio 90 kpeauta 3a 3-Te cemecTbpa). OOyUeHHETO 3aBBpIIBA C
NPeIMIUIOMEH CTaX B TpeTH cemecThp (15 Kpemura) m cbhC 3ammra Ha
qurioMHa pabora (15 xpeaunta). [Ipe3 mbpBUs M BTOPHSI CEMECTBP CTYICHTUTE
umar 1o 4 3aapiDKUTENnHu Kypea (o 150 yaca Bceku OT cMeceHa 3aeTocT -



ayJUTOpPHA W W3BBHAYJUTOPHA, 10 5 Kpenurta Bcekn). CTyneHTHTEe M30UpaT
n3bupaemMu Kypcose ¢ o061 xopapuyM ToaHo 300 gaca (Touno 10 kpenura) Ha
cemecTbp. CTyneHTHTE MMaT NpaBo, CIEA ChIVIACYBaHE C PHKOBOIUTENS Ha
MarucTbpcKara Iporpama, a 3aMeHsT ABa OT U30upaeMHTe KypcoBe, ¢ Kype
OT Jpyra JIEHCTBUTEIHO MPOBEX/JAIla Ce MarkucThbpcka nporpama BbB Dusu-
4yecKkus (pakynTer.

OOy4eHneTo ce OChIIECTBIBA OCHOBHO OT EKHIT OT IIPENoJaBaTelin OT Ka-
tenpa TeopernuHa (u3nka, a ChIO Taka W OT mpernojasaresny oT MHcTuTyTa
no Mexanvka Ha BAH. Bb3MOXHO € mpHUBIMYaHETO Ha MPENOAaBaTeNd OT
npyru dakynrerd Ha CY U Ipyrd YHUBEPCUTETH C eI 10-100po obe3reyaBa-
He Ha y4eOHMS mpotrec.

B maructepckara mporpama ce mpueMaT KaHAWJaTd 3a CyOCHAMpaHO
o0ydeHue U B mateHa gopma. KanauaatcramuTe 3a Mecra, cyocuupa-
HU OT AbpXKaBara, MoiaraT mpueMeH U3NHT Mo (u3uka BB Ou3ndecKus
¢dakynrer. KanmunarcrBammTe 3a tuiaTeHa Gopma Ha 00ydeHHE ce KITaCH-
pat 0e3 W3IHUT, MO0 CPEIHUS yCIeX OT JUILIOMAaTa 3a BHCIIE 00pa3oBaHUE
(ycriexsT TpsiOBa na OB HE MO-HUCHK OT JOOBD).

[Iporpamara 3amo4Ba Impe3 3UMHUS CEMECTBP.

CIHIEHUAJTHOCT MEIMIIUHCKA ®U3UKA
M Marucrbpcka nporpama: Meauuuncka Gpusnka

Cpok Ha obyuenue: 3/4 ceMecTbpa
Dopma Ha obyuenue: penoBHA

Pvrosooumen: mpod.nd3u Jodpomup Ipecusno
men.: 02/8161 268
e-mail: pressyan@phys.uni-sofia.bg

Maructbpckara nporpama MeaunuHcka Gu3uKa chC CPOK Ha 00yde-
HUE 3 ceMecThpa € MpeJHa3HauYeHa 32 CICHUANCTH ChC 3aBBPIICHA OaKa-
JMaBBbPCKa CTEreH Mo (hU3UKa, ChC CIEIHATHOCT 10 MEIUIMHCKA (U3UKa,
CBIJIACHO MpEJCTaBeHaTa akaJeMU4Ha cripaBKa. Ts uMa 3a 1en HOAroToB-



KaTa Ha BHCOKOKBATH(HUIMPAHU CICIUAIICTA B 00JIACTTAa HA MEIUIIMHC-
Kata ¢usuka. [Ipe3 o010 TpuTe ceMecTbpa Ha 00YIEHUETO CH, Hapel ChC
3a]IBJDKUTETTHUTE KypCOBe, CTyIEHTUTE TpsiOBa a u3ydat u30upaeMu Kyp-
COBE W JIa TIOJNIOXKAT M3IMUTHUTE 110 TAX, Taka Y€ J1a ChOepaT HEOOXOIMMUs
MUHUMYM OT KPEIUTH 32 CHbOTBETHUS CEMECTBP, ChITIACHO YUeOHUS IJIaH.
CrynenTrTte Morar na u3depaT 0 JABa CIEIHATU3UPaNy Kypca OT yIeOHH-
Te TuTaHoBe Ha du3ndeckus GakynaTeT, IPU ChINIACYBaHE C PHKOBOIUTEIS
Ha JIMIUIOMHATA paboTa U ¢ OMOOPEHUETO OT PHKOBOJUTEINS HA MarkCThpC-
karta nporpama. [Ipe3 Tpetus ceMecTbp ce MOArOTBS AUIIJIOMHATa padora.
Ta3u neliHOCT ce cunTa U 3a yueOHa IMPaKTHKa B ChOTBETHOTO 3BEHOTO.

Maructbspckara nporpama MenunuHcka (GH3uKa ChC CPOK Ha 00yde-
HUe 4 ceMecThpa € MpeHa3HauYeHa 3 CICIHUANCTH ChC 3aBBpPIICHA OaKa-
JaBBPCKa CTETeH 1Mo (pu3uka, Oe3 crernuanm3anys Mo MeIUIUHCKA (QU3HKa,
CBIJIACHO MpEJCTaBeHaTa akaJeMU4Ha clipaBKa. Ts uMa 3a 1en HoAroToB-
KaTa Ha BHCOKOKBATH(HUIMPAHU CICHUAIICTA B 00JIACTTAa HA MEIUIIMHC-
Kata ¢usnka. [Ipe3 mbpBUTE qBa ceMecThpa Ha OOYYCHHETO CH, CTYICHTH-
Te ce 3all03HaBaT U C OCHOBHHTE JOIBIHUTCITHH JAUCIUIUIAHY, HEOOXO/IH-
MU 3a ycBOsiBaHE Ha MaTepuana. IIpe3 o010 yeTupuTe ceMecTbpa, Hape.
ChC 3aIBJDKUTEITHUTE KypCOBE, CTYACHTHTE TPIOBa a M3ydaT U30HpaeMu
KypCOBE H J]a TOJOKAT M3IMUTHUTE TI0 TAX, Taka 4e Aa chOepaT HeoOXoau-
MU MUHAMYM OT KPEIUTH 32 CHOTBETHHS CEMECTBD, CHITIACHO YUEeOHUs
wrad. CTymeHTHTe MOraT Ja u30epaTr J0 ABa CICIHATH3UPAIIH Kypca OT
yueOHuTe TuIaHoBe Ha Du3mueckus (akyiITeT, MpU ChIVIACYBaHE C PHKOBO-
IUTENsT Ha JIUIDIOMHATa paboTa U ¢ OHOOPEHUETO OT PHKOBOIUTENS Ha
MarucrbpckaTa nporpama. IIpe3 4eTBbpTHsS CEMECTbp C€ MOATOTBA AMII-
nomHarta padora. Tasu gelHOCT ce cunTa M 3a ydeOHA IMpPaKTHKA B CHOT-
BETHOTO 3BEHOTO.

JUminoMupaHuTe MAaTUCTPU 110 MEAUIIMHCKA (PU3MKa MOraT Jia ce pea-
JMU3UPAT KATO CIECHUATICTA B MEAUIIMHCKA MHCTHTYTH, OONHUIM U J1a0o-
paTtopuu, 3ApaBHU LIEHTPOBE, B METPOJOTMYHU MHCTUTYTH, UHCTUTYTHUTE
Ha BAH; B paguonmornyHu HEeHTPOBE U J1abOpaTOPUHU, paTdOXHUMUYHU JIa-
Oopatopuu, 1a00paTOPHH IO PAJUALNMOHHA 3aIIUTA U JTO3UMETPHS, B XU-
THEHHO-CITUIEMHUOIOTTYHI HHCTIEKITUH, PaJHOCKOIIOTHYHH Ta00paTOpHH U
WHCIIEKIINHTE IT0 OXpaHa Ha OKOJHATa cpela, pa3pabdoTKa HAa MEAWIIHCKA



amaparypa. ToBa ca crielHaIncTH, 3aI03HATH ChC ChbBPEMEHHUTE METOH U
TEXHOJOTMU Ha (u3uKaTta U WHOOPMATUKATA B MEIUIMHCKHUTE H3CICIBA-
HUS U KIMHAYHATA MPAKTUKA, TPHIIATalid HHYOPMAITHOHHH TEXHOJIOTHH
npu 00paboTBaHETO HAa MENUIMHCKaTa WH(OpManus, o0padOTBaHETO W
pa3mo3HaBaHETO Ha N300PaKCHUATA B MEIUIIMHCKATA TATHOCTHKA.

MenunuHcKaTa (U3NKa € MHOTO IPECTHIKHA M ThpceHa mpodecus B
nenus cBiIT. C 0ocoOeHO OBbpP3U TEMIIOBE HAPACTBA THPCCHETO U Pealln3alli-
ata Ha TakuBa crenuanucta B CAILl, 3amagaa EBporna u apyru HKOHOMHU-
YeCKU pa3BUTH CTpaHW. Tasm mpodecus cuHTe3npa B ceOe CH 3HAHUS OT
BCHYKH MPHUPOIHU HAYKU MOPAIH H3KIIOYUTEITHATA CIOKHOCT M MHOT000-
Pa3HOCT Ha MPOLIECUTE B KUBHUS OPraHU3bM. MHOI0O HaIlli BE3IMUTAHUIIH Ca
nokropantu u uscnenoBarenu B CAILl, Kananma, ['epmanus, ABctpwus,
IBernmst u ap. cTpaHu Mo cBera. Beska roanHa CTYICHTH U JOKTOPaHTH
y4acTBaT B KypCOBETe 3a BHCIIAa KBanmudukanus Ha European School of
Medical Physics B lIBeiinapus u ®@panmus, KpIeTO ce 00ydaBaT U IOIy-
9aBaT KBadH()UKAIIMY IO HA-HOBH BUCOKU ()U3WYIHU TEXHOJIOTHH B MEIIH-
UHATa.

B marucThpckaTta mporpama ce mpueMaT KaHIUAaTH 3a CyOCHIupaHo
o0ydenue U B miateHa gopma. KanauaaTcramuTe 3a Mecra, cyocHuipa-
HU OT AbpXKaBara, IoJNaraT mpueMeH U3NHT o (u3uka BB DOu3ndecKus
¢bakynrer wim 1o xumus BpB Daxynrera mo xumus U dapmarms. Kanam-
JATCTBAINKTE 32 TUIaTeHa (opma Ha 00ydeHHUE ce Kiachpar 0e3 U3IHUT, 10
CpemHUs yCIex OT JWIIOMATta 3a BUCIIE 00pa3oBaHUE (YCIEXBT TpIOBa Ja
Obae He Mo-HUCHK OT 100bp). [IporpamaTa 3amouBa mpe3 3UMHUS ceMec-
TBP.

CIIEHUAJTHOCT ACTPO®PU3UKA, METEOPOJIOT'UA
N TEO®U3UKA

M Marucrbpcka nporpama: ACTpOHOMHESI U acTPOGHU3HKA

Cpoxk Ha obyuenue: 3 cemecTbpa
Dopma na obyuenue: peIoBHA



Pvrosooumen: nou. n-p Tonop Bemuen
men.: 02/8161 414
e-mail:eirene@phys.uni-sofia.bg

Maructbspckara mporpaMa ACTPOHOMHS B acTpOpU3UKA UMa CIICIHa-
nu3upall xapakrep. Ts 1aBa 3a1bJ1004€HN 3HAHUS U IPAKTUYECKU YMEHUS,
KOHTO 0OXBallaT OCHOBHUTE HAIIPABJICHU Ha CbBPEMEHHATa acTpodr3uka
u actpoHomus. [IporpamaTa 1aBa Bb3MOXKHOCT Ha 3aBbPLIMINTE MarucTpu
Jia paboTAT KaToO CIEUATHCTH (PU3UIU U acTPO(U3UIU BB BHCIIUTE yIU-
JIUIIA, HAYYHO-M3CIEN0BATEICK HHCTUTYTH, ILIEHTPOBE MO KOCMHUYECKH
M3CIIEABAHUS M ACTPOHOMHUYECKH 0OcepBaTopuu U ruanerapuymu. OCBeH
TOBa T€ MOTAT JIa C€ Peau3upaT KaTo NpoeCHOHATHA KOMYHHKATOPH Ha
HayKaTa B ICYATHU U CIEKTPOHHH MEIHNU, MY3EHHH U U3IOKOCHU LEHTPO-
Be, BUCOKOTexHONOrnyHr kommanuu, HI1O, o6y4utensu nenTpose. Chmio
Taka Te OMXa MOIJIH JIa 3all0YHAT PaboTa KaTO HAYYHHU EKCIIePTH, KOHCYJI-
TaHTH WIA MEHUIDKBPH B ABPKABHU CTPYKTYPU KaTO MUHHCTEPCTBA, 00-
IIMHYA ¥ T.H.; KaTO KOHCyNnTaHTu B pa3nuunu HI1O; B Gu3neca kaTo y4act-
HULY UM PHKOBOAUTENM Ha BUCOKOTEXHOJNOTMYHM MpoekTH. Creunanmc-
THU-MarucTpH MO aCTPOHOMUS U acTPOPU3MKA Ce THPCAT B Uy OUHA, KbJie-
TO BEYEe MMAT peaju3alusl 3HauuTe]IeH Opol BB3MUTAHUIM Ha Kareapa
Actponomus npu @usnueckus Gaxynrer Ha CY.

B nporpamara MmoraT aa ce oOydaBaT JuIa C 0Opa3oBaTEIHO-
KBaJTM(UKAIMOHHA CTEIEH ,,0aKanaBbp™ WM ,,MarHCTBP MO HAKOS OT
CHEIMATHOCTUTE Ha NPOo(eCHOHANIHOTO HampaBieHue ,,Ou3nyecku Hay-
kn*, mmm una ¢ OKC GakanaBbp/MaruCThp ChC CICAIUITIOMHA KBATU(H-
KaIus 3a MojlydaBaHe Ha YUUTeICKa MPaBOCIOCOOHOCT Mo (PH3HKa, MPUI0-
6uta BbB Ousnueckus dakynrer Ha CY.

OO0y4eHueTo € ¢ MPOABIKUTENHOCT OT TPH CEMECThPA U 3aIlo4Ba Mpe3
3UMHHSI CEMECThP Ha BCsKa ydeOHA rofuHa. Y UeOHUAT IUIaH € JubepacH
U ChIObpXKa M3IUIO0 W300pHU TUCLUILIMHU. V3KIIOUEHHE € eIUHCTBEHO
3a]IbJDKUTENHaTa ACTPOHOMUYECKA MpaKTUKa mpe3 BTopus cemecTbp (75



yaca, 5 kpeauTa). 3a CTYAEHTUTE, KOUTO B MPEIXOAHUTE CTETIEHU Ha 00pa-
30BaHHMETO CH (0akanaBbp/MarucThp) He ca ciymanu KypcoBere OOrma
Actponomus, Obuia Actpodusuka u 3e3ana Actpodusuka (UM KypcoBe
CbC CXOJIHO ChIbPKAHUE), TE3U TPU Kypca OT OakanaBbpcKaTa Clelua-
HOocT AMI ca 3aAb/KATENHU 32 TAX. BB3MOXKHOCTTA 32 CBOOOJECH M300D
Ha HAa0Op OT CHIEIUANU3UpPaHN ACTPOHOMHUYECKH KYPCOBE JaBa BB3MOXK-
HOCT Ha CTYJEHTHUTE Jla HaBJsA3aT 0OCTOWHO B MHTEpecyBallaTa ' TeMaTH-
Ka OoT nmpodeCHOHaIHATa aCTPOHOMHUS U acTpopHU3UKa.

Crynentute n3bupar ot 23 uzbopHu Kypca. [Ipe3 mbpBuUst ceMecTsp €
3a]IBJKUTETHO ChOMPaHeTo Ha Habop OT KypcoBe OT MporpaMara, HOCeIn
none 30 kpeauta, mpe3 BTOPUAT 25 (+ 5 KpeauTa 3aabDKUTeNnHa ACTpo-
HOMMYECKa PaKTUKa) U noHe 15 kpeauta (+ 15 kpenuta auniaoMHa pado-
Ta) Mpe3 TPETUsi CEMECTHD.

OO0yueHneTo 3aBbplIBa ChC 3alUTa HA MAaruCThbpcKa AUIUIOMHA pado-
Ta. Ts ce Bb37ara or HaydeH pPbKOBOOUTEN Haill-KbCHO B Kpas Ha BTOPHS
cemecTbp. CIUCHK € TEMU ce Ipejjiara mpe3 BTOPHUs CEMECTbP U ce 0J00-
psiBa OT PBbKOBOAMTENSI Ha MarucrbpckaTa nporpama. IloaroroBkara Ha
MarucTbpcKka AUIJIOMHA padoTa ce OCUTypsiBa MapajeiHo C ayAUTOPHOTO
o0ydeHue mpe3 TpeTusi ceMecThp. JUIUIOMHNTE paboTH 3aABIDKUTENHO Ce
oopmst na LATEX. IIspBaTta mppkaBHA cecus 3a 3alluTa € mpe3 QpeBpy-
apu, a BTopaTta — Ipe3 10JIu.

[Mpuemar ce kanmuAaTH 3a CyOCHIMPAaHO OOYUYCHHE H B IIaTeHa (op-
Ma. KanamparcrBammre 3a Mecta, CyOCHIMPaHU OT Abp)KaBaTa, mojaraT
MpUeMeH W3MUT 1o ¢u3nka. KanmumarcTBammre 3a IuiaTeHa ¢opMa Ha
o0ydeHue ce Kimacupar 0e3 H3IHUT, IO CPeNHUS yCIeX OT IUILIoMaTa 3a
BHCIIEe oOpa3oBaHme (yCIeXbT TpsAOBa Ja OBJE HE MO-HUCHK OT IOOBD).
[Iporpamarta 3amouBa mpe3 3MMHHUS CEMECTBD.

M Marucrbpeka nporpamMa:  ACTPOHOMHES ¥ TIONYJISIPU3AIMS HA
aCTpPOHOMHUSITA

Cpox na obyyenue: 4 cemecTbpa



Dopma nHa obyyenue: 3a104HA

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

Maructppckara mporpama mo ACTpOHOMUS U MOMYJISIpU3aIHsI Ha acT-
POHOMMSITA € UHTEPAMCIUIUIMHAPHA U MPEIBUX/Ia KaKTO OBJIaJSBaHETO Ha
o0IIM 3HaHMS B o0OnacTTa Ha (hU3MKaTa, MaTeMaTHKaTa, acTpodU3uKaTa U
ACTPOHOMHMSITA, TaKa U YMEHUS 32 TAXHOTO €(PEKTHBHO Pa3NpOCTPAHECHUE U
MPEJACTAaBsIHE TPE pa3MuHK ayJIuTOpHH. Pa30HpaHeTo Ha OCHOBHHTE
HJICH 3a CTPOEXka Ha CBETa OKOJIO Hac, 3a pakaaHeTo Ha Bcenenara u eBo-
JIIOIMATA M Ha TOJIEMHM MalaOM, KakTo 3a M €BOJIOLMATA Ha IIJIaHETUTE B
CnpHUEBaTa CHCTEMa, MPEJOCTaBAT YHHUKAJIEH IOrJe] 3a CBeTa, B KOWTO
JKUBEEM, U 00YCITaBsl IUPOKA MPHIIOKUMOCT Ha YCBOCHUTE 3HAHUS.

[To Te3u MpUUYMHK 3aBBPIIMIIATE MIPOrpamMaTa Morat Ja ce peau3upar
B HApOJHH 0OCEPBATOPUH, TUIAHETAPUYMH, MY3€H, [ICHTPOBE U OpraHH3a-
MU 32 TONMYJIApU3MpaHe HAa HayKaTa W JICKTOPU Ipei HeclelHali3upaHa
myOJIMKa, KaTo: aCTPOHOMH, CIEIHMAIMCTH 110 00paboTKa Ha JaHHHW, HAy4-
HO-TEXHHUYECKH TIEPCOHAN, MOMYJISIPU3aTOPH Ha HayKaTa W JICKTOPH Ipes
HeCTelHaaIu3upana myoauKa.

MaructbpckaTa nmporpamMa e TaTeHa, ¢ mpoAbIKATEITHOCT 4 CeMeCThb-
pa. He ce nonara npuemen w3mut. [IpuemMar ce KaHIUIATH, 3aBbPIININA
0aKaJlaBbpCKa WJIM MarucThpcKa CTEMeH (OT BCHYKU CIICIHAIHOCTH) ChC
CpeleH ycreX He MO-HHCBHK OT ,,J00bp™, KaTO KJIaCHpaHEeTO MM CTaBa IO
nokyMeHTH. OOyYeHHeTO € 3aJI0YHO M 3allouBa Mpe3 3MMHHUS CEeMECTH.
AKO CTYJIEHTBHT NpPH MPEIUIIHOTO CH OOydUEHHE € TOJOXHJ H3IMHTH 0
HSKOM OT M3yYaBaHWUTE AWCIUIUIMHU B PABCH WUJIU B MO-TOJISIM 00€M, OLICH-
KHTE MOraT Jia ObJIaT 3a4eTeHH 110 MpEIeHKa Ha PhKOBOAMTENS Ha Maruc-
ThpCKaTa Mporpama, ciiell ChIiacyBaHe ¢ IpernojaBaTelis Mo ChOTBETHATA
JIACLTUIUINHA.

[Ipe3 mbpBUTE JBa CeMeCThbpa Ha MarMcTparypara ca 3aJlOKCHH 3a-
IBJDKUTETHH KypCOBE, ChAbPXKAIM HEOOXOJWMHUTE 32 BCEKH ACTPOHOM
0a3uCcHM 3HAHUA 110 MaTeMaTHka, (PU3MKa, METCOPOJIOTHS U ONTHKA, & Ch-



0 U OCHOBHMTE Ha TEOpETHYHATa M MpaKThyeckata acTpoHomus. [Ipe3
BTOpUS CEMECTHP Ca NPEABUIIEHH KypChT ,,KOMyHHKaIMs HA aCTPOHOMUSA-
Ta* ¥ U3LSUTO MPAKTUYECKUST ,, ACTPOHOMHYECKH HAOTIOAeHUS .

[pe3 BTOpaTa roguHa Ha 00y4EHUETO B HAOOP OT M30OPHH KYPCOBE CE
pasriexaaT UCTOPUUYECKOTO pa3BUTHE HA ACTPOHOMMSTA, ChBPEMEHHUTE
HU TPE/ICTaBH 3a ONMU3KaTa U nanedHara BeelleHa M MPaKTHYECKH aCIeKTH
Ha HaOIIOAaTeTHATa ACTPOHOMUS M HA TOMYISIPHOTO MPEACTAaBsHE Ha aK-
TyaJlHU aCTPOHOMHUYECKU TEMH U OTKPUTHUSA MPel pa3HOPOIHA ayAUTOPHSL.

MarucrbpcKkaTa mporpama 3aBbplliBa ChC 3alllMTa HAa AUIUIOMHA pado-
Ta, KOATO TPAOBa Ja ChIbpiKa MOMYJSPHO MPEACTABSIHE HAa aKTyaJleH acT-
poHOMUYECKH MpodaeM. YacT OT oleHKaTa ce (popMHpa CIopel] YMEHHETO
3a MMpeJCTaBsIHE Ha TeMaTa Ipe]] pa3HOPOIHA ayIUTOPHSL.

M Marucrbpcka nporpama: 'eopusnka

Cpox na obyyenue: 2 ceMecTbpa
Dopma Ha obyyeHue: peIOBHA/3aI0UHA

Pvrosooumen: nou. n-p Penera PaiixoBa
mexn.: 02/8161 389
e-mail: rraykova@phys.uni-sofia.bg

MarucrbpckaTa nporpama ['eopu3rnka uMa Crenuain3upany XapakTep.
Ts naBa 3a7b100YEHM 3HAHMA W IPAKTHUYECKHM YMEHHs, KOMTO OOXBalat
OCHOBHHTE HAIlpaBJICHHWs HA ChBpeMeHHata reodusmka. [Iporpamara naBa
BB3MOXKHOCT Ha 3aBBPIIMINTE MATUCTPH Ja PabOTAT KaTo HAy9IHH PabOTHH-
M B HAYYHOU3CIIEIOBATEICKA HHCTUTYTH U (DUPMI, H3BIHSBAINN HAYIHH
3aJa4uy — HallpuMep B 00JIacTTa Ha CEU3MOIIOTHATA, EKOJIOTHITA, OTOpaHaTa
W Jp. 3HaYMTElIHA YacT OT IMOJArOTOBKaTa € HacoueHa KbM IpoOIeMHuTe,
CBBP3aHU C THPCCHETO, MPOYYBAHETO W J00MBAa HA TIONE3HU U3KOMACMHU,
KaKTO U KbM WH)KCHEPHH U PYTH PaOOTH, U3IIBJIHIBAHH OT PA3IHYHU (HUP-
MH ¥ WHCTHTYTH. BCHYKM 3aBBpIIIUIE MMaT HEOOXOQMMaTa OCHOBA Ja Ce
HacovaT ¥ KbM IpernojaBaTelicka AeHHOCT BbB BUCIIM yuwiuina. Crenuna-



JUCTU Teo(U3UIH ce THPCAT B Uy>KOMHA, KbAETO BEUe MMAT peau3alus
3HAYUTENEH OPOI HAIlK BH3MUTAHUIIH.

OOy4eHnero € ¢ OCHOBHA TIPOABDKUTETHOCT OT JIBa CeMecThbpa. 151 mpen-
BIDKJIA YCBOSIBAHETO HA 3 3aIBIDKUTEHY JIMCIUTIUIMHH, KOUTO HOCIT 00mo 15
kpemura u 180 aca ayquropHa 3aeroct. [umiomHaTa pabota Hocu 15 xpemwa ¢
eKBUBaJICHTEH XopapuyMm oT 200 yaca mpe3 BTOpUs ceMecThp. M30upaemute
JWCITAIDTAHA ca 000 17, OT KOUTO CTYJEHTHT TpsAOBa CyMapHO Ja TPHUJIO-
Oue He mo-Maiko ot 30 KkpenuTa.

[To mporpamara morat jqa ce oOy4yaBar JiiIa, KOUTO HMaT 00pa3oBa-
TENHO-KBANH(UKAIIMOHHATA CTEIeH ,,0akamaBbp™ MM ,,MaruCTbp™ IO
¢u3nka wm MaremMatuka. Ha cTyaeHTHTe, KOUTO HE ca CIIyIIaid u3oupa-
EeMHTE KypCOBe 0 reou3nKa OT OakaraBbpcKaTa CTEIeH Mo (pHu3uKa, Te3n
KypCOBE C€ TPEIOphUBAT IPHOPUTETHO KaTO H30MPAEeMH B MarkuCcThpCcKaTa
CTEIlEH.

[Ipuemar ce xkaHmUAATH 3a CyOCHIMPaHO OOYUCHHE U B IIaTeHa (op-
Ma. KanamparcrBammure 3a Mecta, CyOCHIMpaHU OT Obp)KaBaTa, mojaraT
IMpUeMeH W3MUT 1o ¢u3uka. KanmumarcTBammre 3a IuiaTeHa ¢opMa Ha
o0ydeHue ce kimacupar 0e3 H3IHUT, IO CPeNHUsS yCIeX OT JUILIoMaTa 3a
BHCIIe oOpa3oBaHHe (ycIeXbT TpsOBa Ja OBJE HE MO-HUCHK OT IOOBD).
[Iporpamara 3amouyBa npe3 3UMHHS CEMECTBD.

M Marucrbpcka nporpama: I'eopusuka

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

Pvrosooumen: mou. n-p Penera Pailikoa
men.: 02/8161 389
e-mail: rraykova@phys.uni-sofia.bg

MaFI/ICT'BpCKaTa nporpama I eO(l)I/BI/IKa nMa CriCuaJIn3upalll XxapakTep.
Tsa naBa SaH’BJ'I60‘-ICHI/I 3HAHUA U NPAKTUYCCKU YMCHH, KOUTO O6XBaH.IaT
OCHOBHHUTEC HAIIpaBJICHWA Ha CbBPEMCHHATa FCO(I)I/BI/IKa. HporpaMaTa JaBa



BB3MOXHOCT Ha 3aBBPIIAINTE MAarUCTPH Ja PabOTAT KaTo HAyIHH padoT-
HUIIM B HAYYHOU3CIICIOBATEIICKA HHCTUTYTH U (DUPMU, U3IIBIHIBAIM Ha-
VYHU 3aJadyd — HalpuMep B OO0JACTTa HA CEM3MOJIOTHSTA, CSKOJOTHATA,
orOpaHara W Jp. 3HAYMTEIHA YacT OT IOJTOTOBKAaTa € HAcoueHa KbM
mpoOJIeMUTe, CBBP3aHU C ThPCEHETO, MPOYIBAHETO M TOOWBA HA IMOJE3HU
H3KOIMaeMH, KaKTO U B HHXKCHEPHU U JPYTH pabOTH, U3MBIHIBAHU OT pa3-
TUYHE QUPMH M WHCTUTYTH. BCHYKM 3aBBpIIWIM MMaT HeoOXoaumaTa
OCHOBa Jla Ce HacoyaT W KbM IMpernojaBaTesicKa NEHHOCT BBHB BHCLIUTE
yummia. CIenuanucTd reoQu3niy ce ThPCAT B UyKOMHA, KBIETO BEUe
UMAaT pean3alys 3HAYUTEIICH OpOil HaIllM BH3IMUTAHUIIN.

Kanmunatute, KouTo mMaT 0Opa3oBaTENHO-KBATH()UKAIMOHHA CTEICH
,,0aKalaBbp™ WIN ,,MarkucTbp“ B HANPABICHHUATA HA IPHPOJHHUTE HAYKH,
clieBa la MpeMUHAT 4-ceMecTpualeH Kypc Ha oOydeHwe. To mpemBmkia
mpe3 MBPBUTE JIBA CeMeCTbpa 00ydeHue Mo 11 3aIbDKUTENHN TUCIUTUTAHA
¢ obmo 825 waca ayauropHa 3aerocT. llpe3 ocraHanmuTe OBa CeMeCThpa
mporpaMaTa ce IperoKprBa ¢ Ta3H OT JByCeMecTpuaiHaTa ¢opMa Ha 00y-
YeHHe.

[Ipuemar ce xkanmuAaTH 3a CyOCHIMPaHO OOYUCHHE H B IIaTeHa (op-
Ma. KanamparcrBammre 3a Mecta, CyOCHIMpaHUA OT Obp)KaBaTa, mojaraT
mpueMeH W3MIT 1o ¢u3uka. KanmumarcTBammre 3a IuiaTeHa ¢opMa Ha
o0ydeHue ce kimacupar 0e3 H3IHUT, IO CPeNHUsS yCIeX OT JUILIoMaTa 3a
BHCIIe oOpa3oBaHHe (ycIeXbT TpsOBa na OBJE HE MO-HUCHK OT IOOBD).
[Iporpamara 3amouBa Inpe3 3UMHHS CEMECTBD.

M Marucrbpceka nporpama:  MeTeopoJiorust

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

Pvrosooumen: nou. n-p Huxonait Paues
men.: 02/8161 289
e-mail: nick@phys.uni-sofia.bg

MaFI/IC’I"BpCKaTa mporpaMa mo METCOpOJIOrud B CIICHUAJIHOCT ACTpO-



¢busnKa, MeTeoponorusi ¥ reo@u3nKa UMa CHeluanu3upan xapakrep. Ts
JlaBa 3aJbJI00UEHU 3HAHUS U NMPAKTUYECKU YMEHHMs, KOUTO 0OXBamar oc-
HOBHHUTE HAIPaBJICHHS HAa CHBPEMEHHATA METEOPONOTHS M (PHU3MKATa Ha
aTMoc(epaTa U OKeaHa.

OOy4YeHHETO € ¢ MPOABIDKUTEITHOCT TPU CEMECTbpa, BCEKH 10 15 cen-
MULK. B mbpBUs 1 BTOpUS cCEMECTBp ce MPEeABIKAAT MUHUMYM 645 yaca
ayJUTOpPHA 3a€TOCT, KOMTO TPiOBa Ja HOCAT MHHUMYM 60 KpemuTa, KaTo
MUHHMAQTHUAT Opoil KpemuTH 3a equH ceMecThp ¢ 30. 3aabDKUTENHUTe
JMUCIUILIMHM 32 JBaTa ceMecTbpa ca 6 ¢ o0l xopapuyM 375 daca; Te HO-
cat obmo 36 kpemura. M30mpaeMuTe TUCIHUIDIMHA CA MUHHUMYM 6 C 001
xopapuyM 270 waca u HOocaT 24 kpenuta. Ha cTymeHTuTe, KOUTO HE ca
cIymianyd u30upaeMHTE KypCOBE IO METCOPOJIOTHS OT OakKajlaBbpcKaTa
CTETIEH MO CIENUaTHOCTTa ACTpo(M3UKa, METCOPOIOTUS U Teodu3uKa,
TE3U KypPCOBE CE€ MPENOPBHUBAT IIPHOPUTETHO KATO U30UPAEMU B MarHCThP-
ckata cTerneH. B Tperus ceMecTbp ce MpenBHXKAAT 75 yaca ayauTOpHA
3aeTocT 3a | 3aabKuTeNHa AUcHUILIMHA (6 KpeauTa), 90 yaca 3a1bJKU-
TEIHO MeTeopoJoruyHa npaktuka (9 kpeaura) u 200 yaca 3a MOArOTOBKa
Ha auruioMHa pabora (15 kpenura). [Ipu 3amounaTa ¢popma Ha 0OydeHHE
ayIUTOpHATa 3aeTOCT € HamajeHa ¢ 10 50% cropsmMo Ta3u Ha PeJOBHOTO
obydeHwue.

ITo mporpamara mMorat ga ce o0y4aBar JiiIa, KOUTO HMaT 00pa3oBa-
TENHO-KBATM()HUKAIIMOHHA CTETEH ,,0aKaaaBbp™ HIIM ,,MarMCThpP" MO CIIe-
[UATHOCTH OT IMpodecuoHaaHo HampaBieHue 4.1 ,,Om3ndeckn Hayku',
WIH TI0 CIIEIIUATHOCTH OT npodecnonanno Hampasnenue 1.3 ,,Ilexarornka
Ha o0ydeHuero mo™: ,,dusnka u Marematuka“, ,,Ou3nka u nHGOpPMaTHKaA*
WM ,, XUMUS | HU3KKA™.

Cren 3aBBPIIBAHETO CH MAaruCTpUTE MO (PH3HMKa ¢ KBaTM(UKAIUS 110
METEOPOJIOTHSI MOraT Ja paboTAT B H3CICIOBATEICKUTE U OIEPATUBHUTE
otaenu (B Codus u crpanarta) Ha HanmoHaTHUS UHCTUTYT IO METEOPOIIO-
rust U xunpoiorus keM BAH, B ['eopusmunms uacturytr Ha BAH, kato
METEOpOJIO3H B 3BEHATA, O0CITY)KBaIlH T'PaKIaHCKATA 1 BOGHHATA aBHAIS,
B cucTeMara 3a 6opba ¢ rpaJyukuTe, B cucteMara Ha MUHUCTEPCTBOTO Ha
OKOJTHATA Cpelia ¥ BOTUTE U B APYT'H OpraHU3aIlH, KbJETO ca HEOOXOIUMHU
CIEHANNCTA ¢ KBATM(HUKALNUSA TI0 METEOPONOrHs.. BCWUKkM 3aBbprmmm



“MaT HeoOXomMMaTa OCHOBA J]a Ce HAacOYaT U KBbM IIPEIoJaBaTeliCKa JCH-
HOCT BbB BUCHIMTE YUMUJIHUIIA. MHOro HallM BH3MUTAHUIM BeYe UMAT J100-
pa peanu3anus B UyKOHHA.

[Ipuemar ce kaHAMOATH 3a OOydYeHHWE B CyOCHAMpaHAa W B IUIATCHA
¢dopma. Benuky KaHIMIATCTBANIN 32 MECTa, CYOCHIMPAHU OT IbpKaBaTa,
TpsAOBa Ja TONOXKAT KOHKYpcer usznum. KaHmumaTcTBamuTe 3a IUTaTEHA
(dopma Ha oOyueHHe ce Kllacupat 0e3 M3IHT, IO CPETHIS YCIeX OT JHUILIO-
MaTa 3a BHCIIIEe 00pa30BaHUE (aKO YCIEXBT € HEe O-HUCHK OT J00BD).

MarucrbpckaTa nmporpama 3ano4Ba oOT 3UMHHUS CEMECTBP.

M Marucrbpcka nporpama: MeTeoposiorust

Cpox Ha obyyenue: 5 ceMecTbpa
Dopma Ha obyyeHue: peIOBHA/3aI09HA

Pvrosooumen: non. n-p Huxonaii Paues
men.: 02/8161 289
e-mail: nick@phys.uni-sofia.bg

Maructppckara mporpama MeTeoponorusi B ClieUaaHocT Actpodu-
3WKa, METEOPOJIOTUS M Teo(U3nKa ChC CPOK Ha OOydeHHE 5 ceMecThpa e
MpeHA3HAYEHA 32 JIMIA, KOUTO HSIMAaT 00pa30BaTeTHO-KBATH(PUKAIINOHHA
CTETIeH ,,0aKanaBbp‘ WIH ,,MATHCTHP" MO CIEIHATHOCTH OT MPO(eCHOHA-
HO HanpasiieHue 4.1 ,,du3nuecKky HayKu*, WIH 1O CHEUATHOCTH OT Mpo-
¢decnonanno nampasienue 1.3, Ilemaroruka Ha o0ydeHneTo no: hpus3nkKa u
MaTeMaTHKa, pu3uKa U HHpOpPMAaTHKa Wi XUMUS U ¢pu3uka. [To Hes morar
Ila ce 00yJaBar JnIa, KOUTO:

a) nMar oOpa3oBaTETHO-KBATU(HUKAIMOHHA CTEICH ,,0aKalaBbp” MM
,,MarucTbp™ B HaIpaBJICHUATA ,, ] [pupomHN HayK™ (XUMUS, OUOJIOTUS, HAYKH
3a 3emsra), ,,MaTemMaTika U HHGOPMATHKA™ WK JPYTH TOAXOASIIH CITCIH-
amHOCcTH (Hampumep, or obmactra 5. ,,TeXHHYEeCKH HAyKH'“, CIEIHUATHOCTH
3.9.,, Typuzem®, 6.1. ,,PactenueBbactBo, 6.5. ,, OpcKo CTONaHCTBO™);

0) nMaT 00pa30BATETHO-KBATM(HUKAIIMOHHA CTEIEH ,,0aKaIaBbp’ WIN
»MarucThp” ¢ YYHTENCKa IPABOCIIOCOOHOCT IO TPHPOIHU HAYKH W/WJIA



MaTeMaTHKa 1 HHPOpMaTHKA.

[IBpBUAT U BTOPUAT CEMECTHP ca MPEABUACHH 3a AUCLMILIMHUA OT Oa-
3UCHOTO O00y4eHHe Mo (PHU3HKa, KOUTO ca 3aXbJKATSTHU. OOLIHST XopapH-
yM 3a JIBaTa cemecTbpa € 825 yaca, kouto HocaT 60 kpenuta (mo 30 Ha
ceMecTbp). B TpeTuss u 4eTBBPTUS CEeMECTbp ca MpPeABUACHU MUHUMYM
645 yaca, KOUTO Jja HOCAT MUHUMYM 60 KpeIuTa, KaTo MUHUMAJIHUAT Opoit
KpenuTH 3a equH cemecTbp € 30. 3aIbDKUTENHNUTE TUCIMILIMHY 3a JABaTa
ceMecThpa ca 6 ¢ obur xopapuyM 375 daca u HOCAT 00O 36 KpeauTa.
W3bupaemMuTe DUCHUILIMHA Ca MUHHMYM 6 ¢ OO XOpapuyM MHHAMYM
270 yaca u TpssOBa 1a OCUTYPAT MHHUMYM 24 kpemuta. KaTo mproputeTHO
n30MpaeMu JUCIUILIAHY CE MPENOPhYBAT U JUCIUILIHHUTE OT OaKaIaBbp-
CKaTa CTEIeH Ha CIEIUATHOCT ACTPOPH3MKa, METEOPOIOTHS M TeO(pU3UKA.
B neru cemecTbp ce mpeaBuxkaaT 75 dyaca ayIUTOpHA 3ae€TOCT 3a 1 3aabi-
JKuTenHa aucuuiuimHa (6 kpenuta), 90 vaca 3aqbDKUTENIHA METEOpOJIO-
ruuHa npaktuka (9 kpeauta) u 200 yaca 3a MOATOTOBKA HA JUILJIOMHA
pabora (15 xpemuta). [Ipn 3amounara ¢opMa Ha OOyUEeHHE ayAUTOPHATA
3a€TOCT € HaMauieHa ¢ 10 50% crpsMo Ta3u Ha PeIOBHOTO OOYUYCHHE.

Cren 3aBBPIIBAHETO CH MAarucTpUTE MO (PH3HMKA ¢ KBaTM(UKAIUS 110
METEOPOJIOTHSI MOraT Ja paboTAT B H3CICIOBATEICKUTE U OIEPATUBHUTE
otaenu (B Codus u crpanata) Ha HanroHaTHAS UHCTUTYT IO METEOPOIIO-
rust U xugponorus kbM BAH, B Hammonanen wHCTHTYT TO reodu3mka,
reone3us U reorpadus KaTo METEOPOIIO3H B 3BEHATa, OOCITY>KBAIIH TPax-
JJAHCKaTa W BOEHHATa aBHallMdA, B cucTemara 3a Oop0Oa C rpaiylikure, B
cucreMara Ha MHUHHCTEPCTBOTO Ha OKOJIHATAa Cpeia U BOAMTE U B APYTH
OpraHu3alny, KbJETO ca HEOOXOAMMHU CHEIUATUCTH C KBATU(PHUKAIUS O
METeopONOrusl. BCHUYKK 3aBBpUIMII MMAaT HEOOXOAMMAaTa OCHOBAa Ja ce
HacoyaT U KbM IPenojaBaTeicka JeHHOCT BbB BUCILIUTE YUHIIUIIA. MHOro
HAIlIM BB3MUTAHUIN Beue UMAT J00pa peann3aius B TyKOnHa.

KannuparcrBaiuTe 3a S-ceMecTpuaiHus Kypc Ha oOydeHHUe ce MpHe-
MarT [0 CpeAHHUs ycIlieX OT JUIUIoMaTa 3a BHclie obpa3oBaHue (aKo ycre-
XBT € He IMO-HUCHK OT A00Bp). [IprmeMaT ce kaHAWOATH caMo B IIIaTeHa
¢dopma Ha oOydeHue.

MarucrbpckaTa nporpama 3arno4sa OT 3UMHUS CEMECTBP.
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Marucrbpckara nporpama ,,dusnka Ha 3emsTa, aTMocdepara U OKea-
Ha“ MPEIBUIK/IA OBJIAJIIBAHETO HA MTO3HAHUS 10 METEOPOJIOTHsL, TeOPH3HKa
U oKeaHorpadus, KaKTO W 3a NPHUPOAHHUTE OCICTBHUS, MPEAU3BUKAHU OT
reo)U3NYHA ¥ METEOPOIOTHYHU SIBJICHUS Ype3 M3ydaBaHE HA OCHOBHHU
KypcoBe Mo (hH3MKA, MATEMATHKA, METEOPOJIOrus, reopru3nka u OKeaHor-
padus. Marucrhpckata mporpaMa € MOAXOMAIAa U 3a HECHCIHATUCTH,
KOUTO HMCKAT JIa MOJy4YaT MO3HAHUS 3a 3eMsATa, aTMOoc(epaTa U OKeaHa.

IMpupoanuTe OEACTBHS OT METOPOIOrMYECH U TeOhHU3MUYCH XapaKTep
CBII'BTCTBAT HAIIETO €KCIHEBUEC U MPUYMHSBAT 3HAYMTCIHU COIMATHU U
UKOHOMHYECKH 3ary0Ou. [Iporuo3ara v OpeBEHIIMATA UM HU3UCKBAT KBAJIH-
(buIMpaHu Kaapu ¢ UHTEPIUCIUIIMHAPHA TOI'OTOBKA, KAKTO M YMEHHUS 3a
edexTHBHO mpezcTaBsiHe Ha WHGOPMAIHMATA TIPE]] PA3IHYHU AYIUTOPHUH,
KaKBAaTO CTYJICHTHTE M€ MOIyYaT B HACTOSAIIATA MATKCThPCKA [TPOrpama.

MarucTrhpckara nporpama e IiaTeHa, ¢ IPObIDKATETHOCT 4 CEMeCTh-
pa. He ce nomara npuemeH u3nut. IIpuemar ce KaHAHIATH, 3aBBPIUIMIN
OakanaBbpCKa MJIM MAarvuCThPCKa CTEMEH (OT BCHUYKH CICIUATHOCTH) ChC
CpelieH ycrex He MO-HUCHK OT ,,00bp™, KaTO KIACHPaHETO MM CTaBa 110
nokymeHTH. OOy4eHHETO € PeJOBHO/3aI0YHO C HAYaJIO Tpe3 3UMHUS Ce-
MECTBP.

ITpe3 mbpBHUTE [Ba CEMECThpa HA MATMCTPATypara Ca 3aJ0XKEHH 3a-
IBJDKATENTHH KYPCOBE, ChIbpIKAI HEOOXOAUMHTE 0a3MCHU 3HAHUS MO
MaTteMatrka, GU3MKa, METEOPOIOrHsl, reodru3nKa U MPUIOKEHUETO UM B
M3y4aBaHETO Ha MPHUPOIHUTE OeAcTBHs. IIpe3 BTOPUS CeMeCThp ca mpe.-


mailto:guerova@phys.uni-sofia.bg

BujeHU Kypce "KomyHukanus Ha HaykaTa" ¥ MPaKTUKU IO METEOPOIOT U U
reou3uka.

[pe3 BTOpaTa roguHa Ha 00y4eHUETO B HAOOP OT M30OPHH KYPCOBE CE
pasriiexxiaT pU3MKa Ha KJIUMaTa, METOANTE 3a IIPOTHO3a U pe/ICTaBsiHE Ha
BPEMETO, eKOJIOTHYHU MpOoOJIeMH M MPEeHOC Ha 3aMbPCHTENH, OKeaHOrpa-
¢ust, n3cnenBane Ha 3eMETPECEHUATa, MAaTHUTHOTO IT0Jie Ha 3eMsTa U Teo-
TepMaiHuTe pecyper ap. CriennanHo BHUMaHUe € 00bpHATO U Ha METOH-
T€ 32 Bb3/ICUCTBHE BBPXY OKOJIHATA CPEJla — TEOUHXKEHEPCTBO.

Kato pe3ynaTar oT ycnemHoTo AUIIIOMHUPAaHE Ha CTYAECHTUTE CE€ O4aKBa
TE Jla ca OBJIAJIENTM KaKTo oOIIy 3HaHUA B 00JacTTa Ha u3MKaTa, MaTeMa-
THKaTa, METEOPOJIOTUSATA, reopu3nKaTa U oKeaHorpadusTa, Taka 1 YMEHHS
3a TSAXHOTO €(peKTUBHO Pa3NpOCTpaHEHHE U NPEACTaBSHE INpes Pa3InIHU
ayautopun. OCBeH 3HaHHUSA 1O (HU3MKA Ha 3eMsATa, aTMoc(epara U OKeaHa,
3aBBPIIMIATE CTYACHTH C€ OYaKBa Jla MMaT IMO3HAaHUS 33 IPHPOAHUTE Oef-
CTBHS, CBBP3aHM C TeOQU3MYHN U METEOPOIOTHYHH ITPOIIECH, Jla MOTaT Ja
aHaJM3MpaT TEXHWTE IMOCIENUIN W Aa pa3OdHupaT CIOCOOHMTE 3a TAXHATa
MPEBEHLUS.

MarucTbpckara mporpaMa 3aBbplliBa ChC 3aIUTa Ha JUIUIOMHA paboTta
T0 aKTyaJieH ImpobieM B 00JacTTa Ha METOpPOJIOTHsTa, reou3nKara, oKea-
Horpa¢usaTa win npuporHuTe OencTsus. Yact or orenkarta ce dpopmupa
CIOpEeA YMEHHETO 3a IPEJICTAaBSIHE HA TeMara Ipel pasHOpOIHA ayIqHuTo-
pus.

CIIEHUAJTHOCT UH)KEHEPHA ®U3UKA

M Marucrbpceka nporpama:  KBaHTOBa eJIeKTPOHHKA U
Jia3epHA TEXHUKA

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

Pvrosooumen: non. n-p Crosin Kypres
men.: 02/8161 887
e-mail: skourtev@phys.uni-sofia.bg
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Maructbpckara nporpama KBaHToBa eneKTpOHHKA ¥ JIa3epHA TEXHUKA
OCUTYpsiBa 3abJIOOUABAHE HA IMO3HAHMATA M yYMEHHATA B 00JacTTa Ha
KBAaHTOBAaTa €JICKTPOHMKA, Ja3epHaTa Qu3nka u ontukata. [Iporpamara e
MpefHA3HAYEHa 32 IIMPOK KPBI' CIICIHANMCTH — OakanaBpH MO (GU3HKa U
MAaruCTPH, 3aBBPIIMIN CPOJHH HAYYHH HANPABIICHUS BHB BHCIIN TEXHH-
gecku yammia. [Iporpamara mpesmonara mpuIoOUTH 3HaHUS B 00IacTTa
Ha KBAaHTOBAaTa EJICKTPOHMWKA M ONTHKAaTa ¢ 00eMa Ha CHOTBETHUTE Oaka-
JaBBPCKH MporpamMu BbB Ousmueckus (akyiaTeT.

OOy4YeHHETO € C MPOABDKUTEITHOCT TPU CEMECTbpa, BCEKH 10 15 cen-
muim. B mbpBuUs cemecTsp ce npensumxaat 330 daca 3aXbIKATEITHA ay/TH-
TOpHA 32€TOCT — 5 M3MHTA U €JHA TEKyIla OlleHKa, KOUTO HocAT 30 Kpeu-
ta. [Ipe3 To3u ceMecThbp CTYNEHTHT TPsOBa Ja n3depe TeMa U PHKOBOAUTEI
Ha JUILIOMHATA CH padora.

W3yuaBaHuTe MUCHUILIUHY IPE3 BTOPHUS CEMECTBp Ca U3ILIIO U30U-
paeMu, KOeTo MO3BOJsIBa MOOIIHOCT Ha MarucThbpCKOTO o0ydeHue. AKo
CTYIEeHTUTE M30epaT Ja CIymaT IPeUTOKEHUTE KypcoBe, T€3U KypCOBE
aBTOMAaTHYHO CTaBaT 3aIbJDKUTEIHH W OCHUTypsBaT HeoOxomumwure 30
kpenuta. CTyICHTUTE HMAaT BB3MOXKHOCT Jla CH Ha0aBIT HEOOXOIMMHUTE
30 kpeauTa M KaTO IMPOBENaT OOy4YeHHE B CPOAHU yHUBepcuTeTd. [lomy-
YeHUTE KPEAUTH TPsOBa Na ca MPUAOOUTH OT MOJOXKCHH W3MHUTU B 00-
JacTTa Ha KBaHTOBaTa €NIEKTPOHHMKA U JIa3epHATA TeXHUKa. Paspemienue
3a CIIyIIaHETO Ha KypCOBE B IPYr YHUBEPCHUTET ce moiydaBa oT Karen-
peHHUS ChBEeT Ha Kareapa KBaHTOBa elNeKTpOHWKA IpU ClIa3BaHE HA Ipa-
BHJIATa HA CHIICCTBYBAIIUTE MporpamMu 3a oOMEH Ha CTynaeHTH. [Ipes
TO3U CEMECTBp € JKENaTeNIHO CTYACHTHT Jla HaBjie3e B TEMaTHKaTa Ha
n30paHaTa qUILIOMHA padoTa.

B Tpetns cemecTbp ce MpEOBIDKAAT 3 3aBJDKUTEIHH TUCIUTUINHH,
ocurypsiBamm 15 xpemuTa, W BpeMe 3a TUILTOMHAaTa paboTa, KOSATO JaBa
ome 15 kpeaura.

ITo mporpamara mMorart nia ce o0yJaBar JmIa, KOUTo:

a) uMat o0pa3oBaTEIHO-KBATH(UKAIIMOHHA CTEIICH ,,0aKaIaBbp™ WIIH
,»,MarucTep" 1Mo Gu3nKa;



0) uMaT 00pa3oBaTEIHO-KBAIH(PUKAIIMOHHA CTEIEH ,,0aKaIaBbp’ WIn
,MarucTbp“ B HampaBjeHuara ,,Ilpuponnu Hayku®, ,MaremaTuka“ wiu B
MOXOSIIN MHXEHEPHH CIIeUATHOCTH;

B) UMaT 00pa30BaTEIHO-KBANH(PUKAIIMOHHA CTEIEH ,,0aKaIaBbp’ WIN
,»MarucTep” ¢ YYHUTEICKAa IPABOCIOCOOHOCT IO TPHPOIHU HAYKH W/WIH
MaTeMaThKa.

3aBBPUIMIINTE MATUCTPAHTH MOTaT a PaboOTAT KaTo MPEMOoAaBaTEeN U
HAy9YHH PaOOTHHIM BBHB BHCIIMTE YYHJIWIIA B CTpaHATa, HAYIHOU3CIIEIO-
BarelckuTe MHCTUTYTH Ha BAH, MammHOCTpoeHETO U eJeKTpOHMKATa,
XMMHUYecKaTa MPOMUIIICHOCT, OTOpaHara, 3JpaBeoma3BaneTo, Munucrep-
CTBOTO Ha BBTPEIIHUTE Pa0b0TH, MHUHHCTEpPCTBOTO Ha OKONHATA cpela U
BOAUTE, bharapckus MHCTUTYT 1O METPOJIOTUS U B IIPOU3BOACTBEHU, ThHP-
TOBCKH M KOHCYITAHTCKH (PUPMH € TIpeIMET Ha JICHHOCT JTa3epHa TeXHUKA,
OINTHKA U ONITUYHU KOMYHUKAIIUHU.

[IpuembT Ha KaHAUAATUTE 3a MecCTa, CyOCHIUpaHHU OT IbprKaBara,
CTaBa 4pe3 yTBbpACHUS BbB Dusndeckus GpakynreT KOHKYPCEH U3IUT. 3a
IUTaTeHO OOydYeHWe MPUEMBT € 0e3 KOHKYPCEH H3IHUT: KIACHPAHETO Ha
KaHIUJATHTE CTaBa MO CPEIHUS yCIIeX OT TUILIOMAaTa 3a BHCIIE 00pa3o-
BaHUE, KOMTO TpsiOBa a ObAe HE MO-HUCHK OT JOOBD.

3aBbpIIMIINTE Ta3d MarkucTbpcka mporpama MMaT BB3MOXKHOCTTA Ja
MPOIBIDKAT CBOETO 00pa3oBaHME KaTo HOKTOpaHTH B CoduiicKkus yHUBEp-
CHUTET H IPYTH aKpeIUTHPAHU BUCIIH YIeOHU 3aBEICHUS y HAC U B UYKOH-
Ha, a ChILIO U B HAYYHO-U3CIIEI0BATEICKUTEe MHCTUTYTH HAa BAH.

MarucrbpckaTa nporpama 3arno4Ba OT 3UMHHUS CEMECTBP.



M Marucrbpeka nporpama:  MHUKPOEJIEKTPOHHKA H
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Len: Jla nane 3ampn004YeHN MMO3HAHHS HA CTYISHTUTE B 00JacTTa Ha
(U3HMYHITE OCHOBH HAa CHhBpEMEHHATa €lIEMEHTHA 0a3a M TEXHOJIOTWIHU
MPOLIECH B MUKPOEIEKTPOHUKATA ¥ HHPOPMAIIMOHHUTE TEXHOIOT HH.

[IporpamaTa e mpeaHa3HayeHa 3a MHUPOK KPBI' CHCIHANUCTA — Oaka-
JIaBpU U MAaruCTpHU B TPAJULMOHHU HAYYHU U WH)KEHEPHU CIIELUATHOCTHU:
dwuznka, UmkenepHa (u3nka, ¥ ¢ YIUTEICKA IIPABOCIIOCOOHOCT TIO MPH-
POIHU HAyKH W/WIM MaTeMaThuKa OT yHUBepcuterute B crpaHata (Codwus,
[TnoBmus, llymeH u np.); OakamaBpu ¥ MarucTpu B HampaBiieHusTa ,,lIpu-
ponHu Hayku“, ,MaremaTuka™ M 3aBbPLIWIM CPOJHM HAyYHHU HampaBJie-
HUA BbB BUCIIM TEXHUYECKH YUUIIMILA.

[IpuemMbT Ha CTYyJEHTH 3a MecTa, CyOCHAMpaHU OT JbpXKaBara, CTaBa
4pe3 yTBbpAeHUS BEB Du3nueckus (hakynTeT KOHKYPCEH U3IHUT. 3a IaTe-
HO 00yYeHHUE MPUEMBT ¢ 0e3 KOHKYPCEeH M3MUT: KIaCHPaHEeTO Ha KaHHa-
TUTE CTaBa M0 CPEAHUS YCIeX OT AUIIJIoMAaTa 3a BUCIIe 0Opa3oBaHHE, KO-
TO TpsiOBa 1a OBJIC HE MO-HUCHK OT T0OBP.

Cmpyxkmypa na obyuenuemo: OOyYCHHETO € B TPU CeMeCTbpa, Mmpes3
I'bPBUTE JIBA CTYACHTUTE MOCEIIaBaT JEKIUHU U yIPaKHEHUs, a TIpe3 Tpe-
THs U3paboTBAT qUILIOMHATA cH padora. OOydeHnero BKIouBa 12 Kypca u
MPEAIUILIOMEH CTax ¢ o011 xopapuyM 750 gaca. 3a u3paboTBaHe HA ITHII-
JoMHa pabota ce npeaBmwkaaT 150 yaca. AynutopHara 3aetocT € 630 yaca,
0T KOUTO JabopaTopHu yrpaxkHeHus 195 yaca. CenmuuHaTa 3aeTOCT mpe3
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I'BPBUSL U BTOPHS CEMECTHP € ChOTBETHO 26 u 22 yaca. M30opHuTE Crien-
KypcoBe ca ¢ xopapuyMm 180 uaca. CTyaeHTH, KOUTO UMaT HYXJa OT J0-
II'bJIHUATENIHA TOATOTOBKA, MO MpeleHKa Ha IpenojaBaTeluTe MoraT Ja
CIIylIaT AONBIHUTENHUM KypcoB€ IO MHAMBUIYajeH IaH. OOydeHueTo
3aBbpILBa ChC 3alIMTa Ha AUIUIOMHA paboTa, WHAMBHIYaJHO OIpeaesieHa
3a BCEKU CTYACHT OT U30paHMs OT HEro He MO-KbCHO OT HAYaJIOTO Ha BTO-
pHsl ceMecTbp Hay4eH pbkoBoauTell. Marucrbpckara nporpama Mukpoe-
JEKTPOHUKA U WH(OPMAIMOHHU TEXHOJOTUH, penoBHA (hopma Ha 00yde-
HUe (IbpKaBHA MOPBYKA M OOYYCHHE CpEIly 3aIUlaliaHe), 3armo4yBa Mmpe3
3UMHUS CEMECTBP.

Marucrpute no uHXeHepHa (u3MKa, 3aBbPIIWIA Ta3d Mporpama, Mo-
rat ga paboTAT KaTo IPENoAaBaTeNId U HAyYHH PaOOTHUIU BHB BUCIIUTE
YUMIIMILA Ha CTpaHaTa, HAyYHOM3CIIEe0BAaTEICKUTEe MHCTUTYTH Ha BAH, B
THProBCKU U KOHCYJATAHTCKU (PUPMH, KOMTO L€ MOTaT J1a MOKPHUAT LENUs
CHEKTHP OT ACHHOCTHU, CBBP3aHU ¢ HHPOPMALIMOHHUTE TEXHOJIOT U, BKITIO-
YUTEJTHO U BbB BCUUKU NPEANPUATHS, 3aHUMABAIIM Ce C U3CIIeABaHe, MPo-
eKTUpaHe U mpou3BoAcTBO Ha ME ereMeHTH M eNeKTpOHHA amaparypa,
MalIMHOCTPOEHETO U EJIEKTPOHUKATa, XMMUYecKaTa MPOMMIIEHOCT. 3a-
BBPIIMJIMTE Ta3W MarucThbpcka IporpamMa MMaT BB3MOXKHOCTTa Aa Mpo-
IIBIDKAT CBOETO 00pa3oBaHue KaTo JOKTOpaHTH B COMUIICKUS YHUBEPCUTET
U JIPyTY aKpETUTHPAHU BUCIIN YIeOHU 3aBEICHHS y HAC U B Uy)KOWHA.

[ToBeue uHbpopMalus 3a MarucTbpckara mnporpama MHUKpOENIEKTpo-
HUKa 1 MTHOOPMAIIMOHHU TEXHOJIOTMH MOXKETE 1a HAMEpUTE Ha CTpaHHUIaTa
Ha Kareapa Dus3ukKa Ha TBBPAOTO TIO U MUKPOENEKTPOHHUKA Ha aJpec
http://fttme.phys.uni-sofia.bg/

M Marucrbpeka nporpama:  MHUKPOEJIEKTPOHHKA H
HH(OPMAIMOHHYT TEXHOJIOTHH
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Pvrosooumen: npod. ndu Crosia Pyces
me.: 02/8161 898

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

Len: Jla nane 3aap004eHH MTO3HAHUS Ha CTYACHTUTE B 00JiacTTa Ha
(U3NYHATE OCHOBH Ha ChBPEMEHHATA eIEMCHTHA 0a3a M TEXHOJOTUYHU-
T€ TIPOLIECH B MUKPOETICKTPOHUKATa U HH()OPMAIIIOHHUTE TEXHOIOTHH.

[IporpamaTa e mpegHa3HAa4YeHA 3a MIMPOK KPBI' CHCIHAIUCTA — Oaka-
JABPU M MArUCTPU B TPAJWIHNOHHW HAYYHU W WHXKCHEPHU CIICIMATHOCTH:
Owuznka, UHxeHepHa (HU3MKA U C YIUTEICKa MPAaBOCIOCOOHOCT IO IpHU-
POJHU HAYKH W/WIM MaTeMaThuKa OT yHuBepcuterute B crpaHata (Codwus,
[Mnopmus, Illymen w np.); OakamaBpd W MAaruCTpH B HANpaBIICHUATA,
LHlIpupoanu Hayku“, ,MaTeMaTHKa®“ M 3aBBPIIMWIA CPOJHU HAYYHH HaIl-
paBIICHHS BbB BUCIIH TEXHUYCCKH YUMIIAIIA.

[IpuemMbT Ha KaHIUIATH 332 MECTa, CyOCHIMPAaHU OT AbpiKaBata, CTaBa
4pe3 yTBbpAeHUS BEB Dusnueckus (HakyaTeT KOHKYPCEH U3IHUT. 3a IaTe-
HO 00yYeHHUE MPUEMBT ¢ 0e3 KOHKYPCEeH M3MUT: KIaCHPAaHEeTO Ha KaHIHia-
TUTE CTaBa M0 CPEAHUS YCIeX OT AUIIJIoMAaTa 3a BUCIIe 0Opa3oBaHHE, KOi-
TO Tpsi0OBa 1a OB/ HE MO-HUCHK OT TOOBP.

Cmpyxmypa na obyuenuemo: OOy4EHHETO € B TPH CEMECThbpa, Ipe3
I'bPBUTE JIBA CTYACHTHUTE MOCENIaBaT JEKIUHU U yIPaKHEHUs, a TIpe3 Tpe-
THs u3paboTBAT qUILIOMHATA cH pabota. OOydeHnero BKIouBa 12 Kypca u
MPEAIUILIOMEH CTaX ¢ o0II xopapuyM 365 daca. 3a u3paboTBaHE HA ITHII-
nmoMHa pabora ce mpeaBmxkIaT 75 daca. AyauropHara 3aetoct e 230 Jaca,
oT KouTO 86 "Yaca J1abopaTOpHU yrpaxkHeHus. M30upaeMuTe CrenKkypcoBe
ca ¢ xopapuyM 92 yaca. CTyI€HTH, KOUTO UMAT HYXJa OT JOI'bJIHUTEIIHA
MOJIrOTOBKA, MO MPEleHKa Ha MPernoJaBaTeIuTe MOraT a CIyIIaT JOMbJI-
HUTETHA KypCOBE MO HWHAWBHAyaleH IuaH. OOydeHHeTO 3aBbpIIBa CHC
3alWTa Ha JUILTOMHA padoTa, MHIAWBUIYATHO ONpEAeTIcHa 32 BCEKU CTY-
JICHT OT U30paHusl OT HETO HE MO-KBCHO OT HAYaJoTO Ha BTOPHUS CEMECTB]
Hay4yeH pbKOBOIUTeN. MarucrbpckaTa mporpama MHKpOETeKTpOHHKa U
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WH(OPMAIIMOHHN TEXHOJOTHH, 3a104Ha (opMa Ha oOydeHHue (IbpKaBHA
MOpbYKa U 00yUYCHHE CPelly 3alUTallaHe), 3a04YBa Mpe3 3UMHHUS CEMECThD.

MarucTtpute Mo WHXEHepHa (QU3MKa, 3aBBPUIMIN Ta3d IPOrpama,
Morat Ja paboTAT KaTo MpenojaBaTeNy W HaydHH pPaOOTHHUIM BBHB
BHC-IIIUTE YYUJIUIIA HA CTPAHATA, HAYYHOU3CIIEJOBATEIICKUTE HHCTUTY-
™1 Ha BAH, B ThproBCcKHM U KOHCYJITAHTCKA (HUPMHU, KATO I[€ MOTaT J1a
MOKPUAT I[ENIUSI CIIEKThP OT JACHHOCTH, CBhP3aHH ¢ HHPOPMAIMOHHUTE
TEXHOJIOTUH, BKIIOYUTEIIHO U BbB BCHYKU MPEIIPUSTHS, 3aHUMABAIIH
ce C W3clie[BaHe, MPOSKTHpaHe W Mpou3BoAcTBO Ha ME eneMeHTH u
CIIEKTPOHHA amaparypa, MAIIHHOCTPOCHETO U CJICKTPOHHMKATA, XUMH-
YecKaTa MPOMHMILICHOCT. 3aBbPIIUIATE Ta3HM MAruCThpcKa Mporpama
UMaT BBH3MOXHOCTTA Jla MPOIBJDKAT CBOETO 0Opa3oBaHUE KATO JOKTO-
pautd B COGUICKHS YHHBEPCHUTET W APYTH aKPEAUTHPAHH BHUCIIU
yueOHH 3aBe/ICHUS Y HAC U B 4yKOUHA.

IMoeue uHMOPMAIHS 32 MATUCTHPCKATA MPporpaMa MUKpPOETEKTPOHH -
Ka U MHGOPMAIIMOHHN TEXHOJIOTHU MOXETE Jla HAMEPUTE HA CTpaHHIATa
Ha karenpa Du3KMka Ha TBBPAOTO TSIO U MHUKDPOCIEKTPOHUKA HA ajpec
http://fttme.phys.uni-sofia.bg/

CIIEHUAJIHOCT SAJIPEHA TEXHUKA
U AAPEHA EHEPTETUKA

M Marucrbpcka nporpama: SlqpeHa eHepreTuKa U TeXHOJIOTHH

Pvrosooumen: non. n-p Tatsna ABmxueBa
men.: 02/8161 601
e-mail: tavdjeva@phys.uni-sofia.bg

MaFI/ICT'BpCKaTa mporpama }IL[peHa CHCPreTuKa U TCXHOJIOIMHU MMa 3a
OCaI IMoAroTOBKAaTa Ha BI/ICOKOKB&J’II/I(bI/ILII/IpaHI/I CIICHUAJINCTU B obnacTTa Ha
(1)I/I3I/IKaTa " EKCILIoaTaluATa Ha AAPEHUTE PEAKTOPH, CKOJIOTHATA Ha AApeC-
HHA TOPMBEH HUKBI W HNPHUIIOKCHUCTO Ha SI,Z[pCHO-(i)I/BI/I‘IHI/ITe MCTOAU B
pa3iIniIHnu obyactu Ha HayKaTa, MCOAWIMHATA U ITPpAaKTHUKAaTa.
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WNnxenep ¢u3MKbT, 3aBbPLIMI MarucTbpckara mnporpama ., SnpeHa
CHepreTHKa ¥ TEXHONOrHK TpsiOBa Ja mpuaodue Imupoka (yHIaMeHTaIHa
MOATOTOBKA OT TEOPETUYHU U MPUWIOKHU AVCLUUIUIMHY, a ChIIO U COIUIAHU
npodeCHOHANHN 3HaHWSA B OONacTTa Ha CIeUUaIHOCTTa. [lONMbIHHUTETHO
YCJIOBUE € Ja NIPUTEKaBa BUCOK MOTUBALMOHEH MMOTEHIMAT 33 Pa3BUTHE U
ycbBbpuIeHcTBaHe. [upokonpoduiaHaTta MOAroToBKa ce MojdydaBa OT MH-
XKEHEPHO — (PM3MYHATAa HACOYEHOCT HAa MarkCcThpCcKaTa porpaMa, B KOsiTo
OaNaHCUpaHO Ca 3aCTHIICHU: 0Aa3MCHU SAPEHOPH3UYHH JUCHUIUIMHA KATO
Heytponna ¢usuka, ®usuka Ha sapeHUTE peakTop, ExcnepuMeHTanHa
sapenHa ¢usnka, Jlo3uMerpus u rpuesamTa, SapeHa eIeKTpoHuKa, YBOI B
SIIPEHATE TEXHONOTMH, V34MCIUTETH METOIU B SIIPEHUTE TEXHOJIOIHH;
CIIEUATTU3UPALLN TEOPETUKO — MPHIIOKHHU AMCLIUIUIMHU KaTo ExcrimoaTamy-
OHHa peakTopHa (u3nKa u sapeHa Oe3zonacHocT, Peakropen anamms, Pamwo-
XUMUsI, MeTposiorus Ha HOHU3UPALUTE JTBUYEHUS; NHXKXEHEPHO - TIPH JIOKHU
kypcoBe kato Tomnodusuka Ha AELl, Texuuuecka xuapomexanuka, Ha-
JIEXIHOCT B siIpeHaTa eHepreTuka, Peakropuu matepuaiu B AE.

3aBbPIIMINTE MArUCTPU UMAT B3MOXKHOCTH 3a peanuzauus B AELL, ka-
TO E€KCIIEPTH MO PEaKTOPHO-(PU3MYHN TEXHOJIOIHHU; PAJUOXUMHUS; paarali-
OHHA 3allliTa U JT03UMETPHs; HEYTPOHHOPHU3UUHN PEAKTOPHH MPECMSATAHUS;
KaKTO M B HAyYHOU3CIICIOBATEICKH 3BEHA, CICIUANM3UPAHN B 00JNACTTa HA
siIpeHaTa eHepreTika. Te ce peam3upar CbIlo B HHCTUTYLIUUTE, CBBP3aHU C
METPOJIOTUATA U KOHTPOJIa Ha HOHU3UPALUTE JTbYECHUS.

B 3aBucHMOCT OT IpeaBapuTeIHATa 00pa30BaTEeIHA CTEICH HA KaHIU-
JIaTUTE MarucThpcKaTa mporpamMa uMa 4eTUpy pa3HOBUIHOCTH:

M Marucrbpeka nporpama: SiapeHa eHepreTHKa U TexHoJIorum — I
(3a cmenmaTucTN)

Cpox na obyyenue: 3 ceMecTbpa
Dopma Ha obyuenue: penoBHA

Yenosus 3a kanouoamcmeane: 3aBbpIlieHa 0AaKaIaBbPCKa CTEIECH II0
sIIpeHa TEXHUKA U sIpeHa eHepreTuka.

[TpuemaT ce kaHaUIATH 32 CyOCHIUpaHo 00yYeHHE U B TUIaTeHa GopMa.
KanmunarcTBammTe 32 Mecta, CyOCHIMpPAHU OT ThpKaBaTa, IOJIarat Ipre-
MeH u3nuT 1o ¢usnka. Kanmunarcreamure 3a miateHa gpopma Ha o0ydeHue



ce Kiacupar 0e3 U3NHT, IO CPEIHMS YCIeX OT JUILIOMATa 3a BHCIIE 00pa3o-
BaHMe (YCIeXbT TpsiOBa Ja ObJie He O-HUCHK OT J0OBD).
MarucrbpckaTa nporpama 3ano4sa oT JIETHUS CEMECTBP.

M Marucrbpeka nporpama: SlapeHa enepreruka u rexuosoruu — I1
(3a HecTIeNMATUCTH)

Cpox na obyyenue: 4 cemecTbpa
®Dopma Ha obyuenue: peioBHA

Yenosuss 3a xanouoamcmeane: 3aBbplieHa OakalaBbpCcKa CTEICH B
obnactTa Ha (PU3UIECKUTE WM XUMHIECKUTE HAYKH.

[IpuemaT ce kKaHIUIATH 32 CyOCHAUpPaHO OOyYEHIE U B IUIaTeHa opMa.
KanmunarcrBammTe 32 Mecta, CyOCHIMpPaHU OT TbpXKaBaTa, IOJIaratT Ipre-
MeH u3nuT 1o ¢usnka. KanmunarcTammre 3a miateHa ¢popma Ha oOydeHue
ce Kiacupar 0e3 U3NHT, IO CPEIHUS YCIeX OT JUILTOMATa 3a BHCIIE 00pa3o-
BaHUe (YCIeXbT TPpsOBa 1a ObJIe HE MMO-HUCHK OT T00BD).

Maructppckara mporpama 3amodsa 0T 3MMEH CEMECTBP.

M Marucrbpeka nporpama: Slapena enepreruxa u texsoaoruu — 11
(3a HecTIeNUAJIMCTH)

Cpoxk Ha obyueHue: 5 ceMecTbpa
Dopma na obyyenue: 3a109HA

Yenosus 3a kanoudamcmeane: GakanaBbpcKa I MarucTbpcKa CTe-
TIEH 10 CPOJHA CIICIIHATHOCT B 00JIaCTTa HA TPUPOJHUTE MU TEXHUICCKH-
TE HAYKH.

[Ipe3 mppBUTE IBa CEMECThPa CTYIACHTUTE TPSIOBa Ja MPOCIYIIaT Kyp-
cose B pa3mep Ha 48 ECTS kpeauta oT NpuiIoKeHHUs CIIUCHK ChIIIacyBaHO
C PBKOBOIUTENS Ha MaruCThpcKaTa mporpamMa U B 3aBHCUMOCT OT TIPHJIO-
OuTaTa ImpeauIHa CIIeIHATHOCT.

[Ipuemar ce kaHIUOATH caMo B IiateHa gopma Ha oOydenue. Kanmam-
MATCTBAINTE CE KIACHPAT IO CPETHMS YCIIEX OT TUILIOMAaTa 3a BHCIIC
obpaszoBanue. Tol TpssOBa 1a ObJe HE TO-HUCHK OT J00BP.



MaFI/ICT’BpCKaTa nporpama 3amo4Ba OT 3UMCH CEMCCTBP.

CIIEHUAJTHOCT ®U3UKA U MATEMATHUKA

M Marucrbpcka nporpama: MeTom0J10rusi Ha 06y4eHHETO
1o (pu3nKa ¥ ACTPOHOMMS

Cpok Ha obyuenue: 2 ceMecTbpa/3 ceMecTbpa
Dopma Ha obyyenue: peIOBHA/3a09HA

Pvrosooumen: nou. n-p Mas I"aiinaposa
men.: 02/8161 749
e-mail: mayag@abv.bg

MaructbpckaTa nmporpamMa MeTofonorus Ha 00y4eHHeTo no Gus3nka u
ACTPOHOMHSI € C MPOIBIIKUTEITHOCT JBa CEMECThPA 3a peJioBHa (popMa Ha
o0ydeHHe U TPH CeMeCThpa 3a 3aJ04Ha. T ¢ mpeaHa3HaueHa 3a OakayiaB-
pH, 3aBbpuM cnenuanHocture dusnka u Matematuka, Ousuka U UH-
¢dbopmaTrka, Xumus u ¢usuka, Ousnka, Xumus, buonorus, WHkenepHa
¢usnka, SnpeHa TeXHHWKAa W eHepreThka, AcTpodu3nKa, METCOPOIOTHS U
reou3nKa, KaKTO ¥ HAKOM WHXXCHEPHH CIICLIMATHOCTH, KaTO MOCICAHUTE,
3a J]a oJyJaT ¥ KBaJM(UKAIKS 32 YUUTEN MO (PU3HUKA ¥ aCTPOHOMHS, 3a-
IBIDKUTETHO TpsAOBa na usdepar mucuurivante [lemaroruka u Ilcuxomo-
THsl.

MarucrbpckaTa mporpamMa uMa 3a 1ei a Aaje pa3liupeHd MO3HaHUS B
IIUPOK CIIEKThP OT 00JIACTTa Ha MpernojaBaHe Ha (PU3MKaTa ¥ aCTPOHOMH-
sra. OT emHa cTpaHa, B y4eOHHUS IUIAH ca 3aCThIICHH KypCOBE OT MOYTH
BCHYKH OCHOBHH 00JIaCTH Ha ChBpeMeHHaTa (DU3MKA M aCTPOHOMHUS, a OT
JIpyra — JUCHUIUIMHU ¢ METOIO0JIOTHYECKA U TUAAKTUYECKA HACOYEHOCT.

3aBbPIIMINTE MpOrpamMaTa Iiie MoIydaT He CaMO ChOTBETHATa 00pa3o-
BaTEITHO-KBATH(UKAIMOHHA CTEMEH ,,MarkCThp, OTIMYABAIla TH OT Ipe-
MOJIaBATENIUTE 0 (PU3UKa U aCTPOHOMHUS ¢ OakalaBbpcKa TakaBa, HO U I
MPHUIOOUAT 3HAYUTEITHO M0-33/bJIOOYCHH U Ha IMO-BHCOKO HUBO 3HAHHS U



YMEHHUsI BbB BaXKHU U ChbBPEMEHHH 00JIaCTH Ha Melarorukata i MeToAuKa-
Ta Ha IpernojaBaHe Ha (U3MKa U ACTPOHOMMUS, KAaKTO U Ha MPEeIMETa YOBe-
KbT U IPUpOJATA.

[To ceabpkanue yaeOHUSAT MaTepual, OT eIHa CTPaHa, € ChoOpa3eH u
0asupaH Ha 0akaJaBbPCKUTE KYPCOBE IO METOMMKA HAa OOYYEHUETO II0
(du3MKa ¥ aCTpOHOMHS, a OT APYyra, TOW MOKPHUBA OOMONPUETUTE H3UCKBA-
HHUSA 332 MaruCThpCcKa CTeNeH. B TO3u achekT ejHa 4acT OT KypCOBETe Tpe-
THUpAT MaTepus OT OaKalaBbPCKOTO OOydeHHE, HO Ha ITO-BUCOKO HHBO,
CBHOTBETCTBAILO Ha CTENEHTa ,,MaruCThP*, a Jpyra 4acT TpeTHpaT ChbBpe-
MEHHHM MOCTH)KEHUSA Ha IUJAKTUKAaTa U ICHXOJorusita — MeToauka Ha
neaaroruueckuTe usciensanus, Ilcuxomnorus Ha ympasiieHuero, Jonumo-
norus, Meroauka Ha npoduiupaHoTo odyueHue u np. OTaeneHo ¢ BHU-
MaHHe ¥ Ha 00yYCHUETO IO OpraHu3aIus 1 YIIPABICHHE HA 00Pa30BaHUETO
(Y9uiMIIeH MEHHUDKMBHT), KOETO JIaBa BE3MOKHOCT 32 OBJIEII0 KapHEPHO
pa3BUTHE.

KbM KypcoBete, HaArpakIay 3HaHUATA 10 CbOTBETHUTE pa3eiy Ha
obmaTta (u3nNKa U acCTPOHOMHUSTA, ca MPEABHICHA CEMHHAPHU YIIPasKHE-
HUS TI0 pelIaBaHe Ha 3aJaudl Mo (H3HMKa ¥ aCTPOHOMHUS. B mbpBHsl cemec-
THp € IPEIBUACH CHelHalieH NMPakTUKyM I10 METOIMKAa M TEeXHHKa Ha
yueOHUs (PU3MUCH EKCIIEPUMEHT, a BbB BTOPHUS CEMECTBD Ca MPEABHICHU
MeJaroruvecka MpakTUKa U CcTax B 0a30BH yUMIIMILIA.

[pennoxenu ca 9 3agbKUTENHA Kypca U 11 m30upaeMu, OT KOHTO
cTyaeHTHTe TpsiOBa ma m3bepatr 4. C paspelieHue Ha PHKOBOIHUTENS HA
mporpamaTa HSIKOM OT m30MpaeMHTe KypcoBe MoraT Aa ObJaT 3aMEHEHH C
TaKuBa OT JIPYTM MaruCTbPCKU IPOrpaMM, CBBP3aHU 10 TEMAaTHKa C JIUII-
nomHara pabora. V3bmpaemute KypcoBe ca karo ¢usmunu (KsantoBa
¢uznka, Vcropus Ha ¢(usmkata, Mereoponorus u reousnka), Taka U
MeronuaHu (MEeXIynpeAMEeTHH BPB3KH B 00y4EHHETO M0 (hHU3UKa), KOETO
mojrmoMara ObICIINTE YIUTETH B MO-I100paTa UM MPOoQeCcHOHATHA peai-
3aLusl.

[IporpamaTa 3aBBpIIBa C ABa IbP)KABHHU H3MUTA — AUIUIOMHA paboTa U
MPAKTUYECKH IbPKABEH U3MHUT B YUHIIUILIE.

[Mpuemar ce xkanmuAaTH 3a CyOCHAMPaHO OOYUCHHE U B IIaTeHa (op-
Ma. KanamparcrBammure 3a Mecta, CyOCHIMpaHU OT OAbp)KaBaTa, mojaraT



npueMeH u3nuT no ¢usuka. KannuparcrBammTe 3a miaareHa ¢opma Ha
o0ydeHue ce kimacupar 0e3 HM3IHUT, IO CPEIHUs yCIeX OT JUILIoMaTa 3a
BHCIIe oOpa3oBaHue (ycIeXbT TpsOBa ja OBbJE HE MO-HUCHK OT IOOBD).
[Iporpamarta 3amouBa mpe3 3MMHHUS CEMECTBP.

CIHEOUAJHOCT OITTOMETPHUSA
M Marucrbpcka nporpama: Onromerpus

Pvrosooumen: non. n-p Cranucnas banymes
men.: 02/8161 634, cras B21
e-mail: balouche@phys.uni-sofia.bg

OHTOMeTpI/ISITa € MHTCpAHUCHUIIIIMHAPHA CIICHUAJTHOCT, KOATO BKJIIFOYBA
3HaHUA OT (1)I/I3I/IKaTa, McauiuHaTta, OMOJIOrusaTa U XUMHSITA. O6y‘-IeHI/IeTO
IO OIITOMETPH:A CE€ MPOBEXKAA C OIJICA Ha OCHOBHATA obOact Ha npod)ecplo-
HaJlHa peaan3alus Ha ONTOMETPUCTUTE: MPEAOCTABAHC HaA YCIYTH IIpU
3PUTCIIHUA CMYIICHU B OYUTE U 3pUTCIIHATA CUCTEMA. ToBa BKIIOYBa oper-
Jean U ONTOMCTPUYHU U3MEPBAHUA 34 YCTAHOBABAHC HAa CbCTOSAHUETO HaA
3PC€HUCTO, ONPECACIIIHE HAa CPCACTBATA U HAYMHUTEC 3a KOPEKI WA HAa MMOHU-
JKCHA 3pUTCIIHA OCTPOTAa U APYIr'U HAPYIICHUA HA 3pEHUCTO. HpI/I YCTaHOBA-
BaHC Ha H606XOL[I/IMOCT OT JICKapCKa HaMe€Ca M JICUCHHUE OINTOMETPUCTHT
HacCco4dBa KJIHMCHTA KbM O(bTaJ'IMOJ'IOl" WJIN CbOTBETHUA CIICHHUAINCT.

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

M HSBT)pHIBaHC Ha nperijiean 3a onpecaciIssHEe Ha CbCTOAHUCTO HA 3pCHU-
€TO C LICJI OKAa3BAHE HA MOMOII Ha XOpa ¢ HAPYIICHO 3PEHUC, KOCTO MOXKE
Ja C€ KOpurvpa ¢ O4njia 1 KOHTAKTHH JICIIH,

° Onpeaensn—le Ha CpCaCTBaTa 1 HAUMHUTEC 3a KOPCKI M ITPU ITOHUXKCHA
3pUTCIIHA OCTPOTA, BKIIFOUUTEIIHO ITPpU cnabo 3PN,

° I/ISBT)pHIBaHC Ha HAYYHOH3CJICOOBATECIICKA pa60Ta, HU3CJICABAHC Ha
HOBU MaT€puan, yp€au n HpI/ICHOCO6J'ICHI/I${ 3a JWAarHoCTUKa Ha MIpeaHa
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OYHa MOBBPXHOCT U KOPECKUHUA HAa 3pCHUECTO,

° Opl"aHI/BaHI/IS{ Ha crieyain3upadHu U l'[pO(I)I/I.]'IaKTI/I'-IHI/I OIITOMETPUYIHU
nperjican, KakTo u 06pa60T1<a u 0606maBaHe Ha pE3yJTaTUTE OT TAX,

M I[aBaHe Ha CbBETHU W HAIIBTCTBHA IO BBIIPOCHU HA HpO(i)I/IHaKTI/IKaTa u
3aliyuTaTa Ha OYUTC: BU3yaJilHA €PrOHOMMUS, peXa6I/IHI/ITaHI/I${, 0€30I1aCHOCT
Ha pa6OTHOTO MsCTO U APYTH;

» Pabora B exu ¢ JICKap O(bTaJ'IMOJ'IOl" B OOJHUYHU 3aBCACHUA U Auar-
HOCTUYHO-KOHCYJITATUBHU LCHTPOBE 3a U3BBPIIBAHC HA APYT'A I[eleOCTH,
Kacacliy KOpEKUus Ha L[e(beKTI/I Ha 3pCHUCTO OA HETOBO PBHKOBOACTBO U
Ipy HYy>XJa IMPOCICAIBAHE Ha MALIUCHTH.

B 3aBucumoct ot CIICHMATHOCTTA, 11O KOATO KaHAWJATUTC UMaT Oaka-
JIJaBbpCKa WJIM MaruCTbpCKa CTCIICH, IIporpaMaTta nMa AB€ pa3HOBUIAHOCTH:

M Marucrbpcka nporpama: Onromerpus (1)

Cpoxk Ha obyuenue: 2 cemecTbpa
Dopma Ha obyuenue: peaoOBHA

Ta3u maructepcka mporpama mo OnrToMerpus € IpeJHa3HA4YeHa 3a
JTUIUIOMHUpaHy 0akajaBp ChbC CHElHaIHOCT ,,OnToMeTpusi®. OOy4eHUeTo e
caMo TIO IbpXKaBHA MOpBYKA. KaHIWAAT-CTYAEHTHTE MONaraT MpHEMeH
m3mut. Te TpsOBa ma mpuTekaBaT HEOOXOMUMUTE 3HAHHWS M YMEHUS 3a
M3BBPIIBAHE HA MIPETJICIN 32 ONpENelTHe Ha ChbCTOSHUE Ha 3PEHUETO, OIl-
pelensHe Ha CpPe[CTBaTa W HAYM-HUTE 3a KOPEKIHS TP MOHIDKEHA 3pU-
TEITHA OCTPOTA U APYTH HAPYIICHUS Ha 3PEHUETO, 32 KOHCYIATAIIUH 10 BBII-
pocH Ha PO UIAKTHKATA U 3aIIUTATa HA OYHTE.

IenTa Ha mporpamaTa € Ja 3aIbJI00YM TO3HAHUATA HA CTYACHTUTE B
o0lacTTa Ha MUAarHOCTUKATa, ONTOMETPUYHATA amapaTypa U METOAUTE Ha
KOPEKITHS Ha 3pUTENHU cMylleHus. CTyIeHTHTE ce MOATOTBAT 3a pabora B
SKUI C JeKapu-o()TAIMOIO3H 3a OpraHU3MpaHE U MPOBESKIAHE HA CIeIUa-
TU3UpPaHA U TPOGUITAKTHYHA TPETJICAN, 32 U3CIeABaHe Ha HOBU MaTepHua-



JIK1 1 CPpEACTBA 3a KOPECKLI U, 3a pa3pa60TBaHe, IPOBEKIAHC U UHTCPIIPETA-
ouys Ha pe3yiTaTu OT OE3KOHTAKTHH MCTOAX 3a AUArHOCTUKA Ha IpE€aHa
OYHa MMOBBPXHOCT.

O6y‘IeHI/IeTO 3aBbplIBa C IbPKaBCH U3IIHUT. Ha CTYACHTHUTE C yCIICX OT
CJI€ABAHETO CJI€d IbpBUA CEMECTHP HaI 5.00 ce npeajnara Bb3MOXHOCT
ABPXKXaBHUAT U3IUT Od € MOI (bopMaTa Ha 3aliyTa Ha AUIIJIOMHa pa60Ta.

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

M Marucrbpcka nporpama: Onromerpus (IT)

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

Maructbpckara nporpama mo OnroMerpust ¢ MPOALIKATEITHOCT 6 Ce-
MECThpa € MpeIHa3HauYeHa 32 BUCIIUCTU (HE ONTOMETPHUCTH), KOUTO UMAT
npoecroHaIeH OMUT KaTO ONTHIIM U PabOTIT B ONTHYHH Mara3wHH WA
(upmu, 9UATO TEWHOCT € B 00JIaCTTa HA OYHATA ONTHKA WIIM ITOCBETCHA Ha
rprwkuTe 3a ounte. OOy4eHUETO € 3a/I0YHO U 3aIovBa Ipe3 3UMHHUSI CeMecC-
TBP.

OOyueHueTo B nporpaMara € miaTeHo. [Ipuemar ce cTyaeHTH, 3aBbp-
MM BUCIIE 00pa3oBaHUE ChC CPEICH yCIeX He MO-HUCHK OT J00Bp, 0e3
rojiaraHe Ha mnpueMeH w3nuT. KiacupaHeTo Ha KaHIUIATUTE CTaBa I10
JIOKYMEHTH.

ITo BpeMe Ha OOYYEHHETO CH CTYICHTUTE CIYIIAT M TONAraT M3MHTU
0 MHPOKa rama 3abJDKUTEIHN YIeOHU MPEAMETH, KOUTO 00XBaIllaT OIl-
THKAa, XUMHsI, aHATOMUS U (PU3HUOJIOTHS Ha YOBEKa, OMOXUMHUS, Onodu3rKa,
(bU3MONOTUsST ¥ TICUXOJIOTHSI Ha 3PUTEITHHS TIPOIEC, KIMHUYHA pedpaKIlus,
MaToJIOrusl Ha 3peHueTo, hapMakonorus u T.H. Ha cTyaeHTuTe, KOUTO MpH
MPEJUIIHOTO CH 00y4YEHHUE Ca MONOKUIN U3MUTH 10 HAKOH OT U3Yy4aBaHU-
Te MMCHHUIUIMHU B PABCH WM MO-TOSIM 00€eM, Te I Ce 3aUUTaT C PEelICHHE
Ha JlekaHCKUS ChBET.



CryneHTuTe NpeMUHABaT 3aAb/DKUTENHa MpodecuoHadHa ydeOHa
MpaKTUKa MO ONTOMeTpus. YacT OT MPaKTHYECKUTE 3aHSATHUS CE MPOBEXK-
nat B buonoruueckus ¢akynrer, @akynrer mo Xumus u hapMarvs, Kin-
HUYHU 0a3u Ha MenmunuHcKus GpakynreT KbM COPUICKIS YHUBEPCUTET —
YHuBepcurercka OomHuna ,,Jlozenen, Muctutyra mo monmumepu, MHc-
tuTyTa o HeBpoduonorus Ha BAH u MBAIJL ,,CB. Codus®. OGyueHneTo
3aBbpIIBA C AbPKaBeH U3NUT. CTyIEHTHTE, KOUTO Ca MOCTUTHAIN CPEIeH
ycrex OT CEeMEeCTpPUaTHUTE U3NUTH ,,OTINYeH", UMaT MpaBo Ja 3aBbpIIaT
ChC 3allIMTa Ha JWIJIOMHA paboTa.

Ipodecuonanno HanpaBaenue: 5.3 KoMyHUKAUHOHHA U KOMIIIO-
ThPHA TEXHUKA

M Marucrbpcka nporpamMa:  AepoKOCMHYECKO HHKEHEPCTBO U
KOMYHUKALNHA

Cpox na obyyenue: 3 ceMecTbpa
Dopma na obyueHue: peOBHA

Pvrosooumen: pon. n-p Ilnamen JdaHkoB (Ha mporpaMata 1 MOAyJ 2)
men.: 02/8161 806

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

Pvrosooumen: nou. a-p SABop Lllonos (Ha Moxy:n 1)
men.: 02/8161 732
e-mail: yyshopov@phys.uni-sofia.bg

Hpes HOCICAHUTE HAKOJIKO rOAUHHU CME CBUACTCIIN HA 6"I)p30 Pa3BUTHUE
1 KOHCOJIUAUPAHE HAa aCPOKOCMHUYCCKHA CEKTOP Yy HAC, KOCTO € B pPE3YyJITaT



U OT mpucheAuHsBaHeTo Ha bwparapus xkbM EBponeiickata kocMuuecka
arenuus (ESA). ToBa 0TBOpY HOBU Bb3MOXKHOCTH 32 pa3BUTHE Ha Objrap-
CKaTa MKOHOMHMKa, HayKa i Ou3Hec B aepokocMudeckaTa obmact. [Ipuunna
3a TOBa € U (DaKThT, Y€ BH3BPALAEMOCTTa Ha UHBECTULIUUTE B a€POKOCMH-
YECKHUsI CEKTOP € JOKa3aHO HIKOJIKO IIBTH MO-BUCOKA, OTKOJIKOTO B KOMTO U
Jla € Ipyr UKOHOMHUYecKHu oTpachi. OCBEH TOBa, IPOU3BOJUTEIHOCTTAa Ha
TpyAa B CEKTOpa € eHa OT Hal-TOJIeMHUTE CIPSIMO BCHYKH OCTaHAJIM UH-
IyCTPHUH, @ HHBECTHIIMHUTE ca cpeaHo okono 180 xmisimu eBpo 3a paboTHO
MSACTO 3a roavHa. ToBa JeMCTBUTENHO Ch3AaBa CUJIEH UKOHOMHYECKH HMH-
tepec. [1o Tasu mpuynHa KbM aepOKOCMHUUECKaTa 00JIaCT cera ce HacouBaT
Bce moBede pupMu u appxaBHu wHCTHTYIUU. [Ipe3 2010 r. Obirapckust
OW3HeC B Ta3u 00JIACT ce KOHCONMUAMpa U ch3aane Kirberep mo aepokocmu-
YecKH TeXHOJOruM, uicnensanus u npunoxeHus (KATUIL; CASTRA).
enta nHa CASTRA e na chaeiicTBa 3a pa3BUTHETO Ha W3CICABAHUSITA,
00y4YEHUETO, MHOBAIIMUTE M TEXHOJIOTHHUTE B a6POKOCMHUYECKaTa 00IacT u
TEXHUTE TPHIIOKECHUS B WHAYCTPHATA M JOpyrute chepu Ha OOMIECTBEHA
neiiHocT U auyeH kuBoT. CaMo roauHa cien ch3gaBanero cu CASTRA
npuBJiede U BKIOUYM 16 yacTHU GUPMHU U areHUud U 7 AbpKaBHU WHCTH-
TyTu U yHUBepcuteTu. [IpucrenunsaBanero Ha beirapus kem ESA orBopu
JOCTBIT Ha OBITAPCKUTE GUPMH JO BB3MOXKHOCT Ja CIICUEISIT H3KITIOYH-
TEJTHO W3TOJHH MOPBYKH C MHOTO BHCOKAa Ie4anda, a o0opoTa Ha €Bpo-
neickaTa KOCMUYEcKa MHAYCTpUs € OKoJio 6 Munapa espo. OO6xBaHaTH U
CTUMYJIMPaHU OT TO3H Mpouec, GUPMHUTE Beue THPCAT Aa Ha3HA4yaBaT Kal-
pH, MTOATOTBEHU B 00JIACTTa HA a€POKOCMUYECKOTO WHIKCHEPCTBO M KOMY-
HuKauuu. Bebnnoct, B beirapus HsiMa MHOrO TakMBa MIIaJy CIELMAIUC-
TU (MMa OTAETHM CIELUANUCTa B Pa3InyHU 00J1acTH, CBBP3aHU C a€POKOC-
MHUYECKOTO WH)KEHepcTBO). IMeHHO ToBa Oelie eHa OT OCHOBHUTE IIPH-
YUHM 3a cb3aaBaHeTo mpe3 2012 r. Ha Marucrbpcka nporpama Aepokoc-
MUYecKO HHKeHepcTBO U kKomyHukanuu (AKWK) e Oumsuueckus paxysi-
tet Ha Coduiickus yausepcurter ,,CB. Knument OXpuacku® — na moarotss
CHEIHUAUCTH B aepoKOCMHUYEcKaTa 00JacT ¢ Marucrbpcko oOpa3oBaHHUe,



KOHTO TIPey TOBA ca MMaln OakalaBbpCKa IMOATOTOBKA B JPYTH OONACTH.
TexHomorusaTa Ha MaruCTHPCKOTO 00pa30BaHKE MO3BOJISIBA TOBA JIa CTAHE
OTHOCHTEHO OBp30 (3a 1.5 T.), cpaBHEHO C 4-TOJUINHOTO OaKaIaBbPCKO
obyuenue. [Iporpamara e 3aMHUCIIeHa C TOCTATHYHO IUPOK MPOPIII, KOUTO
BKIIIOYBA YHHKAJHA KOMOWHAIUS OT aepOKOCMHYECKO WHXKEHEPCTBO,
CI'BTHUKOBH U 0€3)KMYHU KOMYHHUKAIIHH, C KOSTO JIa MPUBJIHYa OaKanaBpu
C MOIXOAIIO0 0Opa30BaHKE U T 1A HABJIS3AT B Ta3U MEPCIICKTUBHA 00JIACT.

Maructbpckara nporpama AepoKOCMUYECKO WHKEHEPCTBO U KOMYHU-
Kallii € OTHOCHTEITHO HOB MPOCKT, HO TS HE Ce MOSBSBA HA ,,IIPA3HO MSIC-
T0“. CbOMTHSTAa U MHTEPECHT, CHI'BTCTBALM Y4YacCTUETO Ha OBIrapcku
CTYJIEHTCKH 0TOOp B MexyHapoxHOTo cherezanne MIC2 (2012) n ocobe-
Ho MIC4 (2016) (Ideas for Micro/Nano-Satellite Utilization;
http://www.spacemic.net), opranuszupano ot University Space Engineering
Consortium (UNISEC), International Academy of Astronautics (IAA) u
University of Tokyo, mokaszaxa, 4e MHOTO THEIIHH CTYICHTHA UMAT TOJSIM
MHTEpeC KbM 00ydeHUe UMEHHO B Ta3u 00JIacT.

B pamMkuTe Ha CBOETO 00yYEHHE 3aBBPIIMIMTE MATHCTHPCKA IIporpamMma
AKUK npugobvBaT mo3HaHus B JIBE OCHOBHH 00JIACTU — a€POKOCMHYECKO
HWH)KEHEPCTBO M OE3)KMYHU U CI'BPTHUKOBU KOMYHHKanuu. B ednama 06-
Jlacm TOBa Ca KJIIACHYECKU U ChBPEMCHHHM MTO3HAHUS B 00JIACTTa HA KOCMHU-
gecka (PU3MKA, BIMSHHETO HA KOCMHYECKHTE OOCKTH BBPXY 3emsira, W
00paTHO — Ha BJIMSHHETO Ha KOCMHUYECKOTO BpEME BBPXY KOCMHUYECKATa
UHPPACTPYKTYpa, 32 KOCMUYECKUTE METOIM 32 M3CICIBAHUS U aHAIN3, 33
MaTepHaJIHNTe C AePOKOCMHUYECKO IPUIIOKEHHE, 32 aepOAMHAMUKATa, OPOH-
TaJHATa JUHAMUKA, TMPOCKTUPAHETO W aHajdn3a Ha KOCMHYECKH MHCHUH,
HABUTAIMATA, TEIEMETPHITA, CHEPrONOIIbPKAHETO, OCHOBHOTO U CIICIH-
(GUYHOTO 000pYIBaHE HA ACPOKOCMHYECKUTE allapaTy U MPUIOKEHHUSITA UM
Y KOCMUYECKH ¥ aBUAIMOHHH MUCHHU C MAJIKU anapatu (MHKpO-CII'bTHUIIH,
0e3NMJIOTHN caMoJieTH W JpoHOBe). B opyeama obracm Tte momy4asat
(U3HYHI ¥ MHXKCHEPHU MO3HAHUS 32 OCBIICCTBABAHE HA OCKUIHHU KOMY-
HUKAIWW C TE3W amaparty, 3a CUTHAIUTE, KaHAIUTE, MPEXHUTE U 000pyIBa-


http://www.spacemic.net/

HETO Ha CHCTEMUTE 3a 0€3)KMYHA U CIThTHUKOBA BPb3Ka, U3y4aBaT BBIIPOCH
0T MHKPOIMPOLIECOPUTE C a€POKOMHUYECKO MPUIOKEHNE, CXEMOTEXHHUKATA,
MUKPOBBJIHOBUTE KOMYHUKAIIMOHHU YCTPOUCTBA U CUCTEMH, MUKPOBBJIHO-
BHTE U3MEpPBaHUS, OEKUIHUTE MPEKHU U MPOTOKONH, 32 aHTCHU H aHTCHHU
peLlIeTKH, 3a eJIeKTPOMarHuTHaTa CbBMECTUMOCT, IIPEHACSHETO HA JaHHH,
CHUTYpHOCTTa Ha KOMYHUKanmute U 1p. Tasu cnennpuka Ha OOy4CHHETO
oopMsi HEOOXOJMMHUSAT KOMILUICKT OT 3HAHUS HA CICIHAIHCTH C Maruc-
TBPCKO 00pa3oBaHME 32 HEMOCPEACTBEHA paboTa W 1o0pa OCHOBA 3a IO-
HaTaThUIHO CaMOYCHBbBpILIEHCTBaHe. MarucTpuTe MO aepoOKOCMHUYECKO
WH)KEHEPCTBO M KOMYHHKAIIMA TPUI00MBAT MHTCPAUCIUIUIMHAPSH M WH-
JKEeHEepHO-(U3UYEH TIOTJie]] BbPXY TEXHOJOTHATA HAa MAJIKUATE aepPOKOCMIU-
YEeCKU amapaTd U KOMYHHKAIMUTE C TAX, KAKTO U 32 Pa3HOOOPa3HUTE UM
npuiioxkeHust. TAXHaTa MOArOoTOBKA T'M MPaBU KOHKYPEHTHOCIIOCOOHU U ¢
MEpPCIEeKTHRA 32 JoOpa MpodecroHaIHA peaTH3aIlisl.

CrpykTypaTa Ha MarucrbpckaTa mporpama AepOKOCMHYECKO HHKe-
HEPCTBO M KOMYHHKAI[MM BKJIIOYBA JIBa 00pa3oBaTeHU MOIYJa, KOUTO ca
TSICHO CBBP3aHU NoMexay cu: Modyn I ,,AepOKOCMHUYECKO UHKEHEPCTBO
(Manku aepokocMuyecku anapati) u Mooyn 2 ,,be3U4Hu U CIbTHUKOBHU
KOMYHHKAIUH ‘. YUeOHUAT IUIaH ChABPIKA TOISIMO Pa3HOOOpa3ne OT Bb3-
MOXKHOCTH 32 OOy4eHHE Ha CTyldeHTHTe. Bceku Moayn uma JUCHUIUIMHU
oT 3 oOpa3oBaTelIHH TPYNHU B 3 eTama: yBOIHU 3abJDKUTEIHU U H30upac-
MU TUCHUILTHHA (00110 6, 3aHATUATA B KOUTO MPOTUYAT B MIBPBUTE 2 Me-
cela OT HayajJoTo Ha 00Y4YEHUETO), 3aIbJDKUTETHN U U30UPaeMHu TUCLIUII-
JIMHY, STHH OOIIY 3a JIBaTa MOJYJIa, a JPYTH Pa3InHU 32 BCEKU MOy (OT
o6mo 40 kypca, cpeaHo o 20 Ha MOIYN) B pa3IM4YHM HampaBieHUs (3a
okoJ10 1 roauHa) ¥ MpakTHKa ¢ MHAMBUIYATHM 3aJauu (3a OKojo 2-3 Me-
cela B Kpast Ha oOydeHueTo cu). [loHexxe CTyJIeHTUTe NMPUHIUITHO HIBAT
OT pa3IUyYHU YIeOHU 3aBEICHIS U C Pa3IMYHO HUBO Ha MOJATOTOBKA, YBOJ-
HUTE 3aIbJDKUTEIHU U n30upaeMu quctuivinay (1 + 1 BbB Bceku Momyi)
ca MpeJHa3HaueHH 3a U3PaBHIBAHE U ONPECHSIBAHE HA [TO3HAHUATA HA CTY-
JIEHTUTE TIO HY)KHAaTa OOIIOTEOpEeTHYHA U MPUIIOKHA OCHOBA, IPEAU CIe-



BalllWsl €Tall Ha YCBOSBaHE Ha MPO(ECHOHATHUTE 3HAHUS B JaJICHUS MO-
Iyl Y4eOHHSIT TUIaH BKITFOYBA 3 001U U 10 4 33ABDKUTEITHU TUCIUTLTAHA
3a Bceku Monyn. Crenuaniu3upaHoTo 00ydeHHe MPOIbIDKaBa C Pa3sHO00-
pa3HH U30MpaeMu MUCIUILTHHU (10 5 B Moxyn). iMa M eIHOKpaTHH AuC-
LUIUIMHY, Ype3 KOUTO CTaBa Bb3MOKHO Ja CE€ KaHAT U3ABEHU OBJITapcKu U
YyKJIECTPAaHHU CHEIMATIUCTU JIa U3HACAT pa3HOOOpa3HU JIEKIUHU B 00JaCT-
Ta Ha aePOKOCMUYHOTO MHKEHEPCTBO U KOMYHUKALIUH.

CpoxbT 3a penoBHo o0yuyenue B nmporpamara AKUK e 1.5 ronunu mwnn
3 cemecTbpa ¢ 00eM 840 y4eOHU ayIMTOPHH Yaca M OCTATHYHO WU3BBH-
ayauropau (3a xouto ce maBar obmo 70 ECTS kpeauta) u 3aBbpmiBa
ydyeOHa MpakTUKa WM cTax (5 KpeauTa) U 3alluTa Ha JUILIOMHA padora
(15 xpemuTa). JloOpe mOAOpaHUST MPENOAABATEIICKH SKHIT — YHHBEPCUTET-
CKH TIpernojaBarteny ¢ 60oraT OmuT U JoOpe MOArOTBEHH MPErnoaaBaTeian oT
Ou3Heca, KOWUTO 3aJaBaT aKTyaJlHOTO HHUBO Ha W3y4aBaHUTE MPOOIEMU,
KaKTO BHCOKa O0E3IMEYCHOCT Ha JICKIIMOHHUTE KYpCOBE C aBTOPCKH yuel-
HULM (XapTUEHU UM €JEKTPOHHH) CHIIHO MOANOMAara CTyACHTUTE U yBe-
nuyaBa eeKkTUBHOCTTa Ha 3aHsTUATa. OOyueHuero ce 6azupa Ha CMeceH
(U3MYHO-MHXKEHEPEH MOAXOl, KATO MHOT'O Ce IbP>KH HA KAKTO Ha MPaKTH-
gecKaTa, Taka ¥ Ha CaMOCTOsITEeTHaTa padoTa 1Mo BCUYKA AUCIIUIUINHH.

B nporpamara ce nmpuemaT CTyA€HTH ¢ OakaJlaBbpcKa CTeleH OT BCHUY-
KU CIelUatHoCcTH BbB Dusnmdecku (akyiaTeT, HO ChIOIO0 U OakalaBpu C
OJM3KY J0 TeMaTHKAaTa Ha MPOrpaMaTta TEXHUYCCKU U MPUPOJHH CIICIIHAT-
HOCTM OT BCHYKM BHCIIM yuujuina. MoraT Aa KaHIUAATCTBAT BCHYKH,
3aBBPIIMIH OaKaaBbPCKH CIEIIHATHOCTH, B KOUTO Ca M3y4aBajy JUCIIUI-
JIUHY OT CleHUTE 00JacTh: MHXKEeHepHa (U3UKa, TEXHUYECKA eNIeKTPOIU-
HaMHUKa U €JIEKTPOHHKA, KOMIIOTHPHU HAYKH, MPEXH, KOMYHUKALUHU, KO-
MYHHUKAlUOHHM W HH()POPMALMOHHU TEXHOJOI'MM, OINTHUKA, KOCMHUYECKO
HWHXEHEPCTBO, KOCMUYECKHU HayKd, aBUAllIOHHA TexHHUKa u ap. [Iporpama-
Ta € caMo B peoBHA (opMa Ha OOydECHHUE U 3arl04YBa Mpe3 3UMHUS CEMeC-
Tbp. IlpuemMbT Ha CTyJeHTH 32 00y4yeHUE Ha MecTa CyOCHIMpPaHU OT IIbp-
’KaBaTa CTaBa C M3IIHUT, a 3a IJIATeHO 00ydeHue — 10 JOKyMEHTH (KJacupa-



HETO Ce U3BBPIIBA IO CPEIHUS yCIeX OT AUIIIOMAaTa 3a BHUCIIE 00pa3oBa-
HUE, KOUTO TpsiOBa 1a Obe He mo-HUCHK oT JJoobp 3.50). B mporpamara ca
MPEABUICHN W30MpacMu U3PaBHABAINY JUCIMIUIMHY 32 CTYJICHTH, 3aBBP-
e OakanaBbpcKa crerneH BbB DOusnueckus pakyireT, B Apyr hakyaTer
umu apyr BY3. ®opmara Ha AWIUIOMHpaHE € 3alllUTa HAa MarucTbpcka
TUILIOMHA paboTa Mpel KOMUCHSL.

3aBbpIIMIINTE MarucTbpckarta mporpama AepoKocMUYECKO HHKEHEPC-
TBO U KOMYHUKAILlMU Ca MOATOTBEHHU 3a MpaKTU4YecKa padoTa MO MPOEKTU-
paHe, Ch3aBaHe, KOMIUIEKTYBaHE, 000OpyIBaHE U MOJIbpKAHE HA MAaJKH
AePOKOCMUYECKH amnapaTd ¥ KOMYHHKAIIMOHHUTE ChOPBXKEHHUS KbM THX.
OcBeH TOBa, 3aBBPUIMIIMTE Ta3d MporpaMa UMaT KakTo o0, Taka U Io-
KOHKPETEH IOorie] (MPUI0OUT B paMKHUTE HA CHCIUATN3UPANTUTE TUCIIU-
JIMHY, TPOBEEHUTE MPAKTUKA M JUILUIOMHaTa padoTa) BbPXY OCHOBHUTE
MIPUIIOKEHUSI HA TEe3H anapaTd, KaKTo U CIIOCOOHOCT Jia mpeajaraT u pas-
paboTBAT HOBH IPHIIOKEHUSL.

3aBbpHIMINTEe MOAYJN | Ha mporpamaTa MarucTpu Morat ja paboTar B
00JIacTH, CBBpP3aHHU ChC Ch3/IaBaHE U MOIPHKKA HA MAIKH CIBTHHIHU U
OE3MUIIOTHY JICTATeITHH CUCTEMH, IIPOCKTHPAHE M IPOU3BOJICTBO HA YaCTU
U CUCTEMHU 3a CaTeIHTH, 00paboTKa Ha CATEITUTHU JAHHU U W300pakKEeHIS,
catenuTHa Hapuranus u Teaemerpus (GPS-cucremu) BbB pupMu B 00-
JIaCTTa Ha aepOKOCMHYECKOTO MHXKEHEPCTBO, €IEKTPOHUKATa U HH(pOpMa-
LIMOHHUTE TEXHONOTUU U mp. Te moraT na mpoabipKaT oOpa3oBaHUETO CH
KaTo JOKTOPAHTH U Jia KaHIUAATCTBAT 3a MPENoJaBaTeNICKU ATbKHOCTH.

3aBbpHIMINTE MOAYJ 2 Ha MporpamMaTa MarucTpu Morat ja paboTar B
00JIacTH, CBBP3aHH ChC Ch3IaBaHE, Pa3lIMPSBAHE, MPECTPYKTypHpPAHE U
NMoJAbp)KaHe Ha OE3KUYHU U )KUYHU MPEXHU, BbB (UpMU B objacrra Ha
KOMYHUKAILIMUTE, EJIEKTPOHUKATa U WH(POPMAILIMOHHUTE TEXHOJIOTUH U TIP.
Te morar a mpoabJKaT 00pa30BaHUETO CH KAaTO TOKTOPAHTU U JIa KaHU-
JIATCTBAT 32 MPENOAABATEICKH JUThKHOCTH.

[To HacTosaTa MporpamMa MMa oOMEH Ha CTYJIEHTH C JAPYrd MOJ0OHU
mporpaMu B yHHBepcuTeTu B EBpomna upe3 nporpamara Epassm. Mma noa-



MUCAaHN CIIOPa3yMEHUsI 332 ChTPYIAHUYECTBO M OOMEH Ha 10 3-Ma CTYICHTH
Ha rojuHa 3a 061o 18 mMecena Mexxay CoMHICKIS YHUBEPCUTET U TPU APY-
r'" yHUBepcuTera. UykIecTpaHHUTE CTYAEHTUTE ce 00y4yaBaT Ha aHTJIMHCKU
WK PYCKH €3UK ChIIIACHO MpaBuiiaTa Ha mporpamara.

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

Duration: 3 Terms
Form of education: Full time

Supervisor of module 1:

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

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

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

Phone: (+3592) 8161 806

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

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

The new master’s programme Aerospace engineering and communica-
tions (ASE&C) is starting in response to the great interest in this field. It was
demonstrated by the keen participation of bachelor students in the education
programme Space Challenges and in the international contest MIC2/MIC4
(Ideas for Micro/Nano-Satellite Utilization).

Students will acquire knowledge in two major fields during their study
in the programme: aerospace engineering and wireless communications.

In the first field, this is a classical and state-of-the-art knowledge in
space physics, cosmic impact on Earth and the environment, impact of
different physical processes and phenomena on spacecrafts; space



technologies for research and analysis; materials for space application;
aerodynamics; about development, system analysis, navigation, energy
support and equipment of small satellites and their usage.

In the second field, this is a scientific and engineering knowledge on
satellite communications; about signals, channels, networks and equipment of
the systems involved in wireless and satellite communications. Microproces-
sors, integrated circuits, microwave communication devices and systems,
microwave measurements, wireless networks and protocols, antenna and
antenna arrays, electromagnetic compatibility, etc., are studied to accomplish
working knowledge necessary for the relevant job positions. The solid
background in physics of our graduate students contributes with an additional
point of view to the study in these engineering fields to produce better
approach to the technology of small satellites and unmanned vehicles, satellite
communications and their various applications. Employers highly value such
complete education in the field.

Aim of the programme:

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

The space sector and its applications create high challenges and
stimulate the development of new technologies with direct applications in
many fields of human activity. Space has brought innovation,
competitiveness and wealth back to Earth. Space systems,
telecommunications, navigation, remote sensing, are the basis for
applications in key strategic and high economic value sectors, e.g. security,
transport, energy, environment, etc., and in daily life. Space exploration is
one of the most technologically challenging undertakings humans can



engage in and it requires innovative solutions to meet these challenges. This
innovation can be used to address societal challenges such as intelligent
energy, resources, waste and water management, health and wellness,
environment control, etc. By addressing the challenges of exploration, we
will therefore invigorate innovation, competitiveness and economic growth
well beyond the space sector itself.

Structure of the programme and enrollment of students:

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

The duration of the programme is 1.5 years, or 3 terms, including 840
teaching hours (with 70 ECTS credits). It ends with a learning practice (or
self-preparation; 5 credits) and a master’s thesis (100 additional hours and 15
ECTS credits). Education is based on combined physics/engineering
approach with special attention to practical and self-dependent work in all
disciplines.

Students with a bachelor’s degree in physics, engineering physics or in
related fields of technical or natural sciences can be enrolled in this
master’s programme. Students with a bachelor’s degree who have
background in engineering physics, technical electrodynamics and
electronics, computer science, webs, communications, communication and
information technologies, optics, space engineering, space sciences, etc.
can apply for this programme. Students with a bachelor’s degree in other
fields pass exams in basic physics during the programme. The programme
starts with the winter term on 1 of October each year. Students graduate
with defense of a master’s thesis.

Graduates from the master’s programme Aerospace engineering and



communications are prepared for practical work in development, design,
production, installation and support of small satellites and their
communication devices. They are also familiar with the basic applications
of satellites and are able to propose and develop new applications.
Graduates from module 1 of the programme can work in the fields
related to development and support of small satellites and unmanned flying
systems, development, design and production of parts and systems for
satellites, reduction of satellite data and images, satellite navigation and
telemetry (GPS- systems) in companies specializing in the field of aerospace
engineering, electronics and information technologies, etc. They can
continue their education in a PhD programme or apply for faculty positions.
Graduates from module 2 of the programme can work in the fields
related to development, expanding, restructuring and support of wireless and
or wire webs in companies specializing in the field of satellite
communications, electronics and information technologies, etc. They can
continue their education in a PhD programme or apply for faculty positions.
Exchange of students in this programme with other universities is
expected in the frame of the ERASMUS programme. There are signed
agreements between Sofia University and Ecole d’Ingenieurs (ECE — Paris,
France), Aalborg University (Copenhagen, Denmark) and Instituto Superior
Technico (IST — Lisbon, Portugal) for exchange of 3 students for 18 months
total in the field of communications.
Foreign students will study in English or Russian language.

M Marucrbpeka nporpama:  Beskudnu Mpexu u ycrpoiicrsa — I

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

Pvrosooumen: nou. n-p [lnamen /lankos
men.: 02/8161 806

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

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



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

CoBpeMeHHUTE OEPKUYHH KOMYHHKAIMU Ca €JHA OT HalH-Obp30 pa3BuU-
BallUTE Ce€ YOBEIKH JieiiHOocTH. CaMO B paMKUTE Ha €IHA TpeTa YOBEIIKH
KHBOT C€ CMEHHXa TPU TMOKOJICHHMS MOOWITHH KJIETHYHH CUCTEMH H CE€ IOsI-
BUXa 0€3KUYHU MPEXH, KOUTO JHEC OMPEACIAT SIMH CHBCEM HOB OOJIHK Ha
KOMYHUKaIIMOHHOTO OOIIyBaHEe MEXIy Xopara. Ha xom ca MpexuTe ot 4yer-
BBpTO mokonenue (LTE, WiMAX), xapakrepu3upamniy ce ¢ HOBH pa3HO00-
pa3HH YCIYTH U BHCOKAa CKOPOCT Ha TpaHchep Ha NaHHH, MYITHMEIHS M
copTyepro pamuo. TeMmoBeTe Ha HapacTBaHe Ha OexxkudHHTE opmE 3a
MIpeHacsiHe Ha PeY U JaHHH 32 YaCTHU U KOPIIOPATUBHU LIEIH U TEXHOJIOTHH-
T€ 32 TOBA Ca HAWCTHHA BIEYAaTIABAlIM. Pa3mmpsaBaT ce U KaueCTBEHO Ce
TpaHchopMupaT PYHKIMUTE Ha OC3KUIHUTE MPEXKH 32 BPB3Ka C HHTEPHET,
CUTYPHOTO TIpeIaBaHe Ha JaHHH U N300paKeHUs, Tac mpe3 uHTepHeT VolP,
HOBU MYITHMEIUHHU YCIYTH, ,,MOOWICH Oe3KideH oduc’, TeneMeuIHa,
PaIMOYECTOTHN HICHTU(MUKAMOHHN YCTPOWCTBA, CEH30PHH MPEXH U TIp.
KirouoBn momenTu Osixa mpe3 2004 T., Korato OposT Ha MOTPEOUTENNUTE HA
0e3KMYeH HHTEPHET B CBETOBEH MaIad HaXBBPIH TO3U Ha TOTpeOUTEINTE
¢ )KWYeH MHTEepHET, u mpe3 2014 r., Koraro moTbpeOHTIeHTe Ha MOOHIICH
MHTEpHET HAIXBBpJIMXa Te3H Ha OezxudeH. He3aBucumo ot ToBa, OBp30 ce
pazBuBaT Oe3xkmuHuTe JToKamHU Mpeku (WLAN), KakTo W Ha MEpCOHATHU
KOMITIOTPH ¥ TEPMHUHAIM C TeXHHUTEe MHTepdeiican ycrpoiictBa (PAN mpe-
x1). Beue ce roBopu M 3a MpeXH C EPUMETHP Ha JAEHCTBHE OKOJIO TAJIOTO
Ha yoBeka (BAN). OGenuHsBaT ce KOMITIOThPHH, OC3HKUUHHM, MOOHIIHH U
ONTHYHH MPEXU, HEMPEKbCHATO CE IMOSBSBAT HOBH (DYHKIWH, YCIYTH W
TEXHOJIOTUU OT HOBO ITOKOJIEHHE, TOBOPH Ce 3a 4-Ta HHAyCTpUaIHa PEBOJIIO-
. ToBa Hem30EXKHO IPOMEHs HAYMHUTE Ha OOIIyBaHE W Pa3BUTHC Ha
OO0IIECTBOTO — COIHMATHH MpPEXH, OOMEH Ha eJIeKTpOHHAa HH(pOpMAaIus,
€NeKTpOHHO npaBuTencTBo u np. Cnen 2020 axryanuu e ca SG KOMyHH-
KaIlMUTe: OrPOMHA CKOpocT Ha TpaHcdep mo 10 Gb/s, xusiam notpeduTen,
CTOTHIM XWISH CEH30pHU BpB3KH, Internet of Things, yMHM KbInw, yMHH
rpanoBe, Koy 0e3 Bomaduu U mp.

Llen na npozpamama: V3rpa>xaaHero, pa3lIMpsIBaHETO U MOATbpIKAHE-
TO Ha ChbBPEMEHHUTE KOMYHUKALIMOHHU MPEKU U KOMYHHUKALMOHHU TEX-



HOJIOTHU C TOJKOBAa OBP30 MPOMEHSIIU CE XapaKTEPUCTHKH HEMHHYEMO
M3MCKBa HAJIMYMETO Ha CHEIMAJIUCTU C IO-IIUPOKU MO3HAHUS 32 apXUTEK-
TypaTa Ha MPEXUTE U (PYHKIHMOHATHOCTTa HA U3IMOJI3BAHUTE YCTPOMCTBA,
3a TAXHOTO MPOTPaMUpPAHE U 32 HAUMHUTE HA OOMEH Ha TAHHU MEXTY TAX.
OcCBEH TpamUIIMOHHUTE YMEHHS 32 COPTYEPHOTO MOMTbPIKAHE HA MPEHKH-
Te, IO3HABAHETO Ha TSIXHATa OPraHU3alysl U MPOTOKOIH 32 BPb3Ka OT Bax-
HO 3HaYEHUE ca U MO3HAHUATA 38 (PU3MIHUTE OCHOBU HAa MOOWITHUTE PaJIH-
OKaHaJH, 32 YCTPOMCTBOTO M (PYHKIIMOHUPAHETO HA IPUEMHUIINTE, TIpe/a-
BaTeINTEe, AaHTEHUTE; 32 MUKPOBBJIHOBUTE U3MEPBAHMUS, 32 BBH3ACHCTBUETO
HAa MHUKPOBBJIHUTE BBHPXY YOBEKAa M APYTH (PU3UYHU IO CBOSTA CBHITHOCT
MO3HaHUSI 32 MPEXHUTE U YCTpoiicTBaTa. IMEHHO TyK € U IpuBJIeKaTeIHaTa
CHJIa Ha Marucrbpckara mporpaMa be3mkHuHH MpeXu U YCTpOWCTBa BBHB
Omsnueckuss pakynTeT — TS OCHUTYpsiBa elHA CTAaOMIIHA ITOATOTOBKA Ha
CHEIHUAIUCTH C JOCTAThYHO ITbJIEH KOMIUIEKT 3HaHUS U MHOBATHBEH IOT-
Jen K6M OberiaTa uM padora.

CrpykTypaTa Ha MarucrbpckaTra mnporpama be3kuuHu Mpexu U ycT-
poiicTBa BKIIOYBa 3 00pa3oBaTElIHU IPYIH B 3 erama: 3 yBOIHHU U30HpaeMu
TUCHUILTAHY (32 OKOJO 1.5 Mecela OT HaYaJloTo Ha 00Y4eHHUETO), 7 3aIbII-
KUTETHU U OT 7 10 10 n3bupaemu Auciuminag (ot odmio 19) B 5 Hampas-
neHus (3a okosio 1 roarHa) U MpakTUKa (KypcoB MPOEKT) ¢ MHIUBHyaHU
3aja4m (3a okoino 1/2 romuna B Kpas Ha o0ydeHuero). [loHexe cTyneHTuTe
UIBAT OT PA3INYHU y4eOHH 3aBEICHIS U C PA3IMYHO HHBO HA ITOITOTOBKA,
YBOJHHUTE JUCLMIUIMHYU ca MpeJHa3HauYeHH 3a W3paBHSIBAHE U OIPECHSIBAHE
Ha MO3HAHMATA HA CTYyAEHTUTE OT OakajaBbpCKaTa CTelleH Mo 00IoTeope-
TUYHUTE U TPUWIOKHO-IPAKTUUECKUTE OCHOBH Ha Iporpamara. 3aIbJKH-
TEHUTE W W30MpacMUTEe IUCHUIUIMHA W WHIWBUAyallHATA MpPAKTHKA ca
pasnpeznenend B 5 HamnpaeneHus: 1) EnekrpoanHamuka, pa3npocTpaHeHHe
HAa CHTHAIW, HHPOPMAIHUA U cTaTHCTHKA; 2) CHTHANM, MOIYIAIlUH, KOJIH-
pane u noctbil; 3) KoMyHUKaIlMOHHHM yCTpOKWCTBA U CUCTEMH (MHTErPajHU
CXeMH M MUKPOBBJIHOBa M 0O€3KMYHA TeXHHKa); 4) Mpexku, IpOTOKOIH,
IporpamMupane u copTyep, CHTYpHOCT, TpaHchep Ha JaHHH, U 5) MHOoBaImm
U yIpaBJcHUE, IPABHH U HKOHOMHUYECKH MpolieMu Ha Mpeskute. OcobeHo
CHJIHA YacT Ha Iporpamara, KOATO c€ cpella MOo-psAAKO B APYTH MOAOOHU
MPOrpaMH, € 4acTTa, CBbp3aHa ¢ UHTErpalHaTa elNeKTPOHUKA, MUKPOBBJIHO-



BaTa TEXHUKa, U3MEPBAHUATA, AHTEHUTE, CATEIUTHUTE KOMYyHUKALIUH, CEH-
30pHUTE MPEXH, PaAMOYECTOTHUTE HASHTU(UKALMOHHU yCTPOMCTBa, OI-
TUYHATa KOMYHHUKAIlMOHHA TEXHHKA, €JIeKTPOMarHuTHAaTa ChBMECTUMOCT,
CUTHAJIHATa MHTETPUPAHOCT U JIP., KBJAETO MPENOJaBATEICKUAT €KHUIl UMa
TOJIsIM OormuT. MIMEeHHO ToBa Kapa 0akajaBpy OT pa3IMYHU BHCIIU yUHIIHIIA
J1a JKeJasT Ja MPOIbIIKAT 00pa30BaHUETO CH B Ta3U MAaTUCThPCKA Iporpama
— TYK T€ HAMHpPAT YHUKAIHA HOBHU 3HaHUs. J{0Ope monOpaHusT mpemnoaaBa-
TENICKU €KWIl — YHHUBEPCUTETCKH IIPEIoJaBaTeNI ¢ OOraT OmHUT U J00pe
MOJITOTBEHU MPEIOIaBaTeNId OT OM3HEeca, KOMTO 3ajaBaT ,,state-of-the-art™
HUBO Ha M3ydaBaHHUTe Mpobiemu, kakTo U nodytu 100% obesneueHocT Ha
JIEKIIMOHHUTE KYPCOBE C aBTOPCKH YUEOHUIIH (XapTHEHH WX CICKTPOHHH),
CHITHO TTOTIOMAara CTyJICHTUTE U yBelYaBa ¢EKTHBHOCTTA Ha 3aHATHATA.
B nporpamara ca BKJIIOYEHHU U /IBA YHUKAJIHHU €IHOKPATHH Kypca B JIETHUA
U 3UMHUS CEMECTBP, 32 KOUTO C€ KaHAT U3BECTHU CIELUANNCTH 110 aKTyal-
HU TpOOJIEMH OT TeMATHKATa Ha [POrpaMara, a TEMHUTE Ca Pa3lIIHH BCIKA
roguHa. MarucrbpckaTa mporpama € onTuMu3upana 3a okoio 15-20 cry-
JIEHTH TOAMIIHO, 32 J1a He ce T'yOu Bpb3Kara ¢ OTAENHHUS CTYAEHT M Ja ce
3ama3u e()eKTHBHOCTTA W IBJIHOTaTa Ha y4eOHUs mporec. CTpyKTypaTa u
crenupUIHNTe OCOOCHOCTH Ha IUIaT(opMmara Ha OOydeHHE B HHTEPIHC-
LUMIUIMHApHATa MarucTbpcka mporpaMa be3xuunu Mpexu 1 ycTpoiicTBa ca
MyOJIMKYBaHN B HAKOJIKO CTATHU HA aHTJMHCKA €3UK, TOCIEIHATA OT KOUTO
¢ Ha oHyaiH afpec: http:/www.ijmef.org/ paper Info.aspx?ID=2583.

CpoKbT 3a penoBHO oOydeHHe B Iporpamara bezxuaHu Mpexu u yc-
TpoiictBa ¢ 1.5 romunm, wiam 3 cemectwpa, ¢ odem 720 yueOHH yaca (3a
konto ce gaBat 60 ECTS kpeanta) u 3aBbpiiBa ¢ yueOHa mpakTHKa (WK
KypCOB IIPOEKT) U 3amuTa Ha autuiomHa pabora (ome 30 ECTS kpenuta).
CpokbT Ha 32109HOTO 00yueHHe ¢ 4 ceMecTbpa ¢ 0omo 90 ECTS kpenura
(xaxTo mpu penoBHO oOydeHue). [Ipu oOydeHuMe cpelry 3amiamane B 3a-
nmouHa opma (3a KaHAUIATH, IIPHETH KaTo MpodheCHOHATHU OaKaJaBpH OT
KOJIE’KH) CpOKBT € 4 cemecTbpa U 120 kpeauta (nonbinutennute 30 kpe-
JIUTa ce MOombJIBaT OT oue 6 qucuumiuHu) (Bx. BMYVY II). Baxno e ga ce
3Hae, 4e 3aJ0YHOTO oOydeHHe (KaKTO W PEIOBHOTO) CE MPOBEXKAA Ipe3
NN CEMECTHP B YIOOHO BpeMe Bedep.

B mporpamara ce mpuemar KaHIUIATH ¢ OaKaIaBbPCKa CTEIeH o (hu-



3WKa U MHXCHEpHA (U3MKa, HO ChIIO M OakalaBpu ¢ ONU3KH J0O TeMaTh-
KaTa Ha mporpamara CHEellMaIHOCTH OT BCHUKHA TEXHUYECKH BHUCLIU y4eO-
HU 3aBEJICHHUS.

[IpuemMbT Ha KaHAWIATH 3a pelOoBHA GopMa € Ipe3 3UMHHUS CEMECTHP.
3an04yHOTO OOyUYeHHe 3amo4Ba Mpe3 JeTHUsS ceMecTbp. [IpueMbT Ha KaH-
JMIATH 32 PENOBHO HJIM 33J09HO OOyUYCHHE 3a MECTa, CYOCHIMpAHH OT
IbpyKaBaTa, CTaBa C M3IIUT, a 33 IIATEHO 00yYeHHEe — CaMo MO JTOKYMEHTH
(o ycriexa oT IUILIOMAaTa 3a BHCIIE 00pa30BaHUE MPU CPEACH YCIeX, He
MO-HUCBHK OT 100Bp). B mporpamara ca nmpenBuaeHu n30upacMu U3paBHsI-
Ball¥ JWCHUIUIMHU 32 CTYACHTH, 3aBBPIIAIN O0aKaJaBBpPCKa CTEICH BBHB
Omnueckus (akynrer, B APYr (akyATeT MW APYro BUCIIC YUHIIHIIE.
dopmaTa Ha ABPIKABCH U3IUT € 3alIUTa HA MarkCThpPCKa AUTUIOMHA pado-
Ta Tpea KOMHCHS. 3aBbPIIIATE IporpaMara MaruCTpu MoraT Ja paboTsT
B 00JIacTH, CBBP3aHU ChC Ch3/IaBaHe, Pa3lIUPABaHE, IPECTPYKTypUPAHE U
MOJIbpXKaHe Ha OEKUIHH, MOOWITHY, CATESIIUTHA M ONTHYHU MPEXKH, BHB
¢upMu B 001acTTa HA KOMYHUKAIIUUTE, SNIEKTPOHUKATA W HH(OpMAIIHOH-
HUTE TEXHOJIOTUH U 1p. Te MoraT aa mpoIabKaT o0pa3oBaHUETO CU KaTO
JIOKTOPAHTHU U J1a KaHJUJATCTBAT 32 MPENOoJaBaTeNICKU JUITbXKHOCTH.

OT camMoTO cu ch3JaBaHE B Mporpamara ce o0y4yaBa BHHATrH IThJIHA
rpyma CTYAEHTH, KaTo B IMOCIETHUTE TOAWHU TUIIMYHATA 00mIa Opoiika Ha
€ITHOBPEMEHHO 00yJaBaHHUTE PEIOBHU U 3aI09HH CTyIeHTH ¢ 15-25. 3aus-
TUATA C€ BOIAT IJAaBHO BeYep, MO IPyHH OT 2—3 Kypca €THOBPEMEHHO Ha
Bcekn 1-1.5 mecena. ToBa mo3BoisiBa JocTa epEeKTUBHO OOYUCHHE, C MHO-
ro MHAWBUYAIHU 33J]a4d U CAMOCTOSATENIHU NMPOYYBaHUS 110 BCUUKU JHC-
nurHA. MiMa MHOTO M30MpaeMu Kypca B CHBPEMEHHH OOJIACTH; HEIpe-
KBCHOTO C€ aKTyanusupar. Mima u MHOTO 1a00paTOPHH MPAKTHKYMH, KAKTO
U KOMIIOTHPHO 00Y4EHHUE Upe3 CIEIHANH3UPaHu COPTyepH U CHMYITaTOPH.
B nporpamata ce o0y4aBat cTyaeHTH U OT npyru ¢axynrerd Ha CY (oc-
HOBHO oT ®MMU), kakro u ot apyru Bucm yawmima (TY — Codust, HBY,
103V, 1KUY, 1Y, YHUBUT u np.). Baxna nHoBauusa B mporpamara €
BB3MOKHOCTTa 332 OOYYEHHE I10 €JHOKPAaTHH KYpPCOBE II0 CHBPEMEHHU
mpoOJieMl Ha KOMYHUKAIIMUTE — €IUH MHOTO €(eKTHBEH MEXaHU3BM 32
0BP30 BKIIIOUBAHE HA CHBPEMEHHU M HAW-TIOCTICTHY pa3paboTku B OpaHIa,
YEeTEeHH OT MOAOpaHY CHENHAIICTH OT OM3HEeca.



Beue HAKONKO TOAMHM MMa peajieH OOMEH Ha CTYJIEHTH OT HacTosIaTa
mporpama ¢ MojoOHH NporpaMH B APYr'H YHHBEPCHTETH 4pe3 Iporpamara
Epasem (1 B 1Bere mocoku). MimMa nmoamnmcanu criopa3yMeHHs 3a ChbTPYAHH-
9eCTBO U OOMEH Ha 3-Ma CTyJeHTH 3a oomo 18 mecena Mexny Coduiickus
yauBepcureT U Ecole d’Ingenieurs (ECE-Paris, France), Aalborg University
(Copenhagen, Denmark), Instituto Superior Technico (IST-Lisbon,
Portugal), Cubnpckus aepokocMideckd yHusepenteT B KpacHospek, Pycus.
OuaxBaT ce u Apyru. UykaecTpaHHHTE CTYAEHTHTE ce oOydaBaT Ha aHT-
JIMACKY €3UK ChITIACHO ITpaBHIIaTa Ha IMpOrpamaTa.

M Marucrbpeka nporpama: Beskuunu Mpesxu u yerpoiictsa — I1
(3a npodecnoHaTHN 6aKaTABPH)

Texnuuecku Hayku, npogecuonarno nanpasenenue 5.3. Komynurxayu-
OHHA U KOMNIOMBPHA TNEXHUKA

Cpox na obyyenue: 4 cemecTbpa
Dopma Ha obyuenue: PeOBHA U 3a/104HA (IIATEHO 00yUYEHUE)

Pvrosooumen: non. n-p [lnamen Jlankos
mern.: 8161 806

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

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

Bmxre v HavamHata wHpOpMAIM 32 MarucTbpckaTa mporpama bes-
JKAYHU MPEXH U ycTpoiicTBa — I.

Len u ocobenocmu na npoepamama: Tazu mporpaMa € 3a 3a09HO 00y-
YeHHE HAa MaruCTPaHTH, IPHETH KaTo Mpo(ecCHOoHaTHN OakalaBpy U € I10-
noOHa Ha 4-ceMecTpHalHaTa 3aI09HA IporpaMa be3KuvIHu MpexH U yCT-
poiictBa — I, HO ¢ yBenmuueH Opoit 3aHsaTUSA U Kpeautu. Llenta e B Hes na
Morar Ja ce o0ydaBaT IMpopeCHOHATHHN OaKalaBpH, KOHTO Ca 3aBbPIIAINA
cBoeTo oOyueHHe B Koiexxku. CpoKbT Ha ToBa oOydeHHE € 4 cemecThpa C
o0em 120 kpeauta (mombaHuTenHUTe 30 KpeauTa ce MOmbIBaT OT 6 W30H-



paeMu IMCIMILUIMHY ). BaxkHO € &a ce 3Hae, e 3aJ09H0TO 00ydeHue (KaKTo
Y PEIOBHOTO) Ce MPOBEXk/a Ipe3 LEns CEMECTbP B yI00HO BpeMe Beuep, a
HE MOCPEICTBOM T. Hap. ,,04HH 3aHATH . B mporpamara ce mpueMat camo
KaHIUIATH, 3aBbPIIAINA KaTo MPOopeCHOHATHH OaKaaaBpy B PodecroHa-
HO HampasjieHue 5.3. ,,KoMyHHMKallMOHHA ¥ KOMITIOTbPHA TEXHUKA* B paz-
JIMYHU KOJNEeXH. B mporpamara He Morat Jia KaHIUIATCTBAT MPOodecroHa-
HU OakaJlaBpy, KOUTO HE ca U3ydaBaJld HUKAKBU JUCIUIUIMHHU OT CICTHHUTE
o0TacTu: MHXKEHEpHa (PHU3KMKa, TPUIOKHA €JICKTPOIMHAMUKA U EIEKTPOHH-
Ka, KOMITIOThPHH HAYKH, MPEKH ¥ KOMYHUKAIIHH.

[IpueMbT Ha KaHAMJATHTE € 3a OOydYeHHE Cpelly 3aIuialiaHe U ce
OCBIIIECTBSABA Upe3 KOHKYPC MO JTOKYMEHTH 0e3 U3MHUT (10 ycrexa OT JMII-
JioMata 3a npodecroHaNeH 6akaaaBbp, IPH CPEACH YCIeX HE IMO-HUCHK OT
Jo6wp 3.5). OGydeHuero B pegoBHATa U 3aI09HaTa (hopMa 3armodBa mpe3
3UMHHS CeMecThbp. B mporpamara ca npeiBHIICHH H30MpaeMu M3paBHSIBA-
MU JAMCUIUIUIMHU, OT KOUTO CTYJACHTHTE M30upat moHe nse. dopmara Ha
JTUIUIOMHpaHe € 3allliTa Ha MarucThbpcKa JUIJIOMHA paboTa Mmpea KOMH-
cus. 3aBBPIIMIIMTE MporpaMara MaruCTpH TONydaBaT oOpa3oBaTelHaTa
KBaJTH(UKAIUSA MarUCThP HHKEHEP M0 OEHKUYHU MPEKHU U yeTporcTBa. Te
Morat ja paboTsAT B 00JacTH, CBBp3aHH ChC Ch3/IaBaHe, PaslIUpsSBaHE,
MPECTPYKTYpUpaHe U TOAIbpKaHe HA OE3KHUHH, KHIHH, MOOHMITHH, CaTe-
JIUTHA W ONTHYHH MPEXH, BB (UPMH B 00JIACTTa HA KOMYHHUKAIIUUTE,
CNIEKTPOHUKATA U WH(POPMAITHOHHUTE TEXHOIOTHU 1 Tip. Te Morat aa mpo-
IIbJDKAT 00Pa30BAHUETO CH KaTO JIOKTOPAHTH M Ja KaHIWJIATCTBAT 3a IMpe-
[10aBaTEIICKH THKHOCTH.

OT caMOTO cH Ch3JaBaHE B MporpaMara ce o0ydaBa BHUHATHM IThJIHA
rpyna CTyJICHTH, KaTO B TOCIICJHUTE FOJMHM 00IaTa Opolika Ha eIHOBpe-
MEHHO O0y4YaBaHUTE PEAOBHH W 3aJ0YHH CTYACHTH € TumudHo 20-25.
3aHATHATA Ce BOMAT IVIABHO BEYEp, HHTCH3MBHO IO TPymH OT 2-3 Kypca
eZIHOBpeMeHHO 3a Bcekn 1—1.5 Mecena. ToBa mo3BonsiBa epeKTUBHO 00Y-
YeHHE ¢ MHOI'0 WHIMBHIYaTHH 3aJIa4d U CAMOCTOSTCITHUA MPOYYBAHUS 110
BCHYKH JUCIUIUTMHU. FIMa MHOT0 H30MpaeMu Kypca B ChBpEeMEHHHU o0Jac-
TH; HEMPEKHCHOTO CE aKTyalu3upar. lMiMa u MHOro J1abOpaTOpHH MPaKTH-
KyMH, KaKTO H KOMITFOTHPHO OOYYEHHE Upe3 CIeHaM3upann coPpTyepu u
cumysatopu. BeBene ce u o011 KypcoB MPOEKT, BHPXY KOWTO ce paboTH 3



ceMecTbpa U Ce OLCHsBAa C TEKyIla OIlEHKa B MOCIeAHHs ceMecTbp. KbMm
OTJEJIHUTE KypCOBE UMa J1abopaTOpHU NPAKTUKYMH, KAKTO U KOMITIOTHPHO
o0ydeHue upe3 Crenuann3upand cohTyepu U cuMynaTtopu. Baxkaa nHoBa-
[Us B IPOrpaMaTa € Bb3MOXKHOCTTA 32 00YYEHHE 110 ¢IHOKPATHU KYpCOBE
MO0 CHBPEMEHHH MPOOJIEMH Ha KOMYHUKAITUHTE — SIUH MHOTO €()EeKTHBEH
MEXaHW3bM 32 ObP30 BKIIOYBAHE HA CHBPEMCHHU M HAW-TIOCIEIHU pa3pa-
00TKH B OpaHIIa, YeTeHU OT OAOPaHH CIEIUAINCTH OT OM3HEca.

B mporpamara nocera ca ce 00ydaBaid MHOI'O CTYACHTH OT Pa3UIHU
konexu B bonrapust — KTII, KEE u apyru.

M Marucrbpcka nporpama: Wireless Networks and Devices

Duration: 3 Terms (1,5 years)
Form of education: Full time

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

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

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

Modern wireless communications are one of the fastest growing human
activities. Just during one-third of a human life, three generations of mobile
cellular systems have emerged and wireless networks have been established
that now define an entirely new communication style between people. There
are fourth generation networks (LTE, WiMAX) now, characterized by a
variety of new services and fast data transfer, multimedia and software radio.
The growth rate in wireless modes of speech and data transfer for private and
corporate purposes is really impressive. There is expansion and qualitative
transformation in functions of wireless networks for Internet connection,
secure data and image transmission, voice over Internet VolP, new
multimedia services, “mobile wireless office”, tele-medicine, radio frequency
identification devices, sensor networks, etc. The key moment was in 2004
when the number of users of “wireless” Internet worldwide surpassed the



users with “wired” Internet. Wireless LANs (WLAN) develop nowadays
particularly fast as well as personal computers and terminals with their
interface devices (Personal Area Networks, PAN). Under discussion are
already networks with working range around the human body (Body Area
Networks, BAN). Unification of computer, wireless, optical and mobile
networks takes place, new functionalities and next generation services
constantly emerge. This inevitably changes the ways of communication and
social development — social networks, electronic data interchange, e-
government, etc. In 2020, 5G communications will be up to date: tremen-
dous transfer speeds up to 10 Gb/s, thousands of users, hundreds of thou-
sands of sensor links, Internet of Things IoT, smart homes, smart cities,
driverless cars, and more.

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

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



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

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

Well selected teaching staff — professors with extensive experience
and well-trained lecturers from the business, who set “state-of-the-art”
level of the studied areas, and nearly 100% coverage of lectures by
copyright books (paper or electronic), strongly support students and
increase the efficiency of training. The programme includes two unique
single-time courses in the summer and winter semester that are taught by



renowned experts. The courses are topical and vary each year. The
master’s programme is optimized to be effective for about 15-20 students
per year. The structure, “know-how” and the specifics of the educational
platform of the programme have been published in several articles in
English, the latest of which is online at: http://www.ijmef.org/
paperInfo.aspx?ID=2583.

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

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

The applicants for the master’s programme Wireless Network and
Devices shall have suitable bachelor’s degree in the field of physics,
electronic or communication engineering, computer science and
information technology, etc., and good command of English (evidenced by
an appropriate document). The education process starts every year at the
beginning of October. The applicants need to apply for the programme
before the end of September, if applying by documents only. The
applicants by documents only are required to have an average grade from
their bachelor’s education, equivalent to the European C grade, or higher.
Students officially finish the programme by defending a master’s thesis
before an official (government) commission. The received master’s
diploma from the University of Sofia ,,St. Kliment Ohridski“ is recognized



worldwide. The graduated students of the master’s programme Wireless
Networks and Devices will have knowledge in the area of design and
measurement of RF and microwave integrated circuits, antenna
engineering, system design of wireless communication systems and the
communication technologies. They can apply for jobs at companies and
organizations connected with the design, manufacturing, measurements
and analysis of microwave devices and systems, as well as in the area of
modern wireless communications.

CIIEHUAJTHOCT KOMYHUKAIIUU U PU3UYHA
EJIEKTPOHHUKA

M Marucrbpcka nporpama: KoMmyHukauuu u GU3MYHA eJeKTPOHHKA

Cpox na obyyenue: 2 cemectbpa
@Dopma na obyuenue: peqoBHA

Pwrogooumen: nou. n-p Kusko KucroBcku
men.: 02/8161 640, crast 5417
e-mail: kissov@phys.uni-sofia.bg

OO0y4eHneTo € ¢ MPOABKUTENTHOCT JIBa CEMECThbpa, IporpaMara 3a-
MOYBA OT 3UMHUS CEMECTHP U 3aBBPIIBA C TUIDIOMHA padoTa.

B marucrepckara nporpama KoMmyHukanuy u GpuU3N4HA €ICKTPOHUKA
Morar na ce o0y4aBaT CTYIEHTH, KOUTO INpHUTEXKaBaT: 00pa30BaTEIHO-
KBaIM(pUKAIIMOHHA CTEINeEH ,,0akanaBbp mo KoMmyHuKamuu W (u3nvHa
CNEeKTPOHNKa wWin (U3MKa W UWHXEHepHa Qu3muka; o0pa3oBaTeIHO-
KBaTM(pUKAIIMOHHA CTEIEH ,,0aKalaBbp MU ,,MaTUCTHP™ MO MPHPOTHU
WM WHXKEHEPHH CIIEIUATHOCTH; 00pa30BaTeTHO-KBATH(PHUKAIIMOHHA CTe-
MeH ,,0aKamaBbp WM ,,MaruCTHP™ C YYUTEICKa MPABOCIOCOOHOCT IIO
¢u3nKa, MaTeMaTHKA, XUMHUSL.

[pugobmmute 00pa3oBaTeNHO-KBATH(UKAIIMOHHA CTENEH ,,Markc-



Thp-uHkeHep* no KomyHukauuu u ¢puznyHa eIeKTPOHUKA B 3aBUCUMOCT
OT MOJYyJa, KOUTO ca u30paju, ca MOATOTBEHHU Ja U3IIBIHABAT CICIHHUTE
JIEWHOCTH:

Monyn 1. KomyHnukauuu

Ja ocwuiecTBsIBAT KOHCTPYKTOPCKA, TEXHOJMOTUYHA M M3CIEA0BATEN-
CKa JISHHOCT B 00JacTTa Ha KOMYHHKAIIMUTE; J1a H3BBPIIBAT IIPOYYBAHE,
aHallu3, TECTOBE M EKCIUIOATAIlUs Ha OTICIHH MOJIYJH, OJIOKOBE, yCT-
poHCTBa U MPEXHU B 00JaCTTa HA ChbBPEMEHHHUTE KOMYHHKAIUH; Jla ydac-
TBaT B MPOU3BOJACTBOTO, MOHTaXa M HACTpOHKaTa Ha KOMYHHUKAallHOHHHU
ycTpoiicTBa. PaboraTta mo o0cimykBaHe Ha MPEXUTE 3a ChbBpeMeHHUTE 4G
u 5G crangaprtu.

Monyn 2. ®u3nyHa eNeKTPOHUKA

Ja ocbuiecTBsIBaT KOHCTPYKTOPCKA, TEXHOJNOTUYHA M M3CIEA0BATEN-
cKka JeiiHocT B obnacTTa Ha (U3MYHATA ENEKTPOHMKA, Ja U3BbPIIBAT
MpOoy4BaHe, aHaju3, TECTOBE M EKCIUIoAaTallks Ha TEXHOJOTUYHH YCT-
policTBa Ha OCHOBaTa Ha IJA3MEHHM H3TOYHUIM, HA TOJIEeMH IJIa3MEHU
YCTaHOBKHM M Ta30BH pa3psiiu; AMAarHOCTHKA M MOAIPBXKKA IPH I1a3Me-
HUTE TEXHOJOTMH 3a OTJaraHe Ha ThHKH ClIOeBe, MOAU(UKAIUSA HA TO-
BBPXHOCTH, IJIA3MEHO €LBaHE U Jp.

[Mpuemar ce kanmuaaTH 3a cyOCUIUPaHO OOYUYCHHE H B IIaTeHa (op-
Ma. KanmunatcrBammure B Moayn 1 3a Mecrta, CyOCHIUpaHu OT Abp)KaBarta,
rojiaraT MpUeMeH M3MUT MO (Pu3KKa, a KaHIUAATUTE 32 MOAYI 2 — 1o Qu-
3uka wim xumus BB dakynrtera mo xumus U papmanus. Kanaunarcrsa-
IUTe 3a IaTeHa ¢popMa Ha oOydeHue ce Kiacupar 0e3 U3MUT IO CPeTHUS
ycIex OT AWIIOMAaTa 3a BHCIIEe oOpa3oBaHue (YCIEXbT TpsOBa na Obae He
MO-HUCHK OT JI00BD).

3aBbpIIMINTE CIELHUAIHOCTTa MAaruCTpu ca MOJATOTBEHHU Jla Ce peau-
3UpaT KaTo KOHCTPYKTOPH, CHELHAIUCTH IO MOAJPHXKKA U CEpBU3 B 00-
JacTTa HA KOMYHHKALMUTE M IUIA3MEHUTE TEXHOIOIMH BBHB (DH3MYHATA
€JIEKTPOHUKA; CIELUAJINCTH, EKCIEPTH, KOHCYJITAHTH B IbpPKaBHU U 4acT-
HU GUPMH, HAYYHO-IIPENOJABATENICKU U U3CIEI0BATEIICKH KaIpH.



OOy4eHHeTO ce OCHIIECTBABA OT €KUMl OT MPENoJaBaTeIn OT KaTteapa
Pagnodmusuka u enekrponnka, Ousnka Ha TBEPAOTO TUIO H MUKPOCTICKT-
ponukata, KeanTtoBa enexkrponuka, OnTruka u criektpockomnus. CTyeHTH-
T€ MMAaT BB3MOKHOCT 3a MpakTHUKa He camo B bearapus, Ho u B Ecole
d’Ingenieurs (ECE-Paris, France), Aalborg University (Copenhagen,
Denmark), Instituto Superior Technico (IST-Lisbon, Portugal), University
of Bologna (Bologna, Italy), bepro (Uexus) u np.

CIIEHUAJTHOCT KoMyHHKAIlMOHHA M KOMIIOThPHA
TeXHHKA

M Marucrbpceka nporpama: KoMyHHKAIMOHHA H KOMIIIOTHPHA
TeXHUKA

Cpox na obyyenue: 3 cemecTbpa
@Dopma Ha obyuenue: peIOBHA

Pvrosooumen: nou. n-p Huna JIxepmanoBa
men.: 02/8161 747, cras b 450
e-mail: ninadj@phys.uni-sofia.bg

WnxeHepHO-TeXHUUYECKaTa Marucrbpcka nporpama KoMmyHuKalnoHHa
U KOMIIOTHpHA TeXHUKa Ha Pusmueckus ¢pakynrer Ha CY ,,CB. KimmenT
Oxpuacku™ e B npodecuoHaaHo HamnpasieHue 5.3 — KoMyHUKallMOHHA U
KOMITIOTbpHA TEXHHUKA.

[Iporpamata 3amo4Ba OT 3UMHHS CEMECThpP UM 3aBBPIIBA C AUILUIOMHA
pabora.

[Ipuemar ce xaHmuAaTH 3a OOy4eHHE KaKTO MO ABpXKaBHA MOPHYKA,
Taka U 3a o0ydeHue cpeiry 3amamane. Kanmunatute B mateHata gopma
Ha 00ydeHHe ce KJTacHUpaT I0 YCIeX OT JTUIIOMaTa 3a BUCIIEe 00pa3oBaHKe
MIpY MHUHUMAJICH YCIIeX OT AUILIOMaTa o0wp 4.



3a mporpamara Morart Ja KaHJAuJaTCTBAT CHEHUATUCTA — OaKaJaBpu U
MarucTpy, 3aBbPIIKUIN BUCIIM YYWIMILIA WIK BUCHIM TEXHUYECKH YUWIIH-
mra, kouto kenasat na npunodust OKC ,,MarucTbp-uHXeHEp MO0 KOMYHH-
KaI[MOHHA U KOMITIOThPHA TEXHUKA".

Marucrbp-uHXEHEpUTe OT crenranHocTra KoMyHHKaIlMOHHA U KOM-
MIOThPHA TEXHUKA I1I€ UIMAT MPAKTUYECKH 3HAHUS U YMEHUS T10:

* EnekTpoHHA CXEMOTEXHHMKA Ha aHAJOrOBH U IM(POBH HHTEIPATHU
CXEMH — EJIEKTPOHHKA Ha CMECCHUTE CUTHAIIH

e OnToENeKTPOHMKA M UHTErpaHa ONTHKA

* HHTerpaliHu cXeMH U yCTPOICTBA 32 OE3IKUUHU MPEKH

* CeH30pH 1 CEH30PHA EIIEKTPOHHUKA

e KOMHOIOTHPHH CHCTEMU U TEXHOJIOTUH

e IludpoBu cUTHATHU MPOIECOPU U MUKPOKOHTPOJIEPH

* MudopManmoHHN TEXHOJIOTHH (IUPEKTHA U MPEXOBa KOMYHUKALIUS
Ha amnaparypa ¥ KOMITIOTPH);

* KomMyHHMKallMOHHH TEXHOJIOTUH;

* ONTUYHU KOMYHUKAIIHOHHH MPEXKHU;

* Bexuynu ceH30pHU Mpexku. Yeb 6asupaHu MPUI0KEHHUS;

* Ayano-BU3yaJHU U MH()OPMAITMOHHU TEXHOJIOTUH;

* I'paduyHa cpema M cucrema 3a ymnpaBjieHHE Ha EKCIEpUMEHTa
LabView;

e KoMHOIOTHPHO NPOEKTHUPAHE HA EIEKTPOHHU CXEMU;

* bBe3KuyHU MPEexH U MPOTOKOJIH;

e OOEKTHO OpPUEHTUPAHO MIPOTPaMUpaHE.

3aBbpUIINTE 00YIEHUETO CH IO Iporpamarta Iie MPUTEKABAT 3HAHUS
3a Xapayepa W apXHMTEKTypaTa Ha KOMIIOTbpPHAaTa TEXHHMKA, ONTOENIEKT-
pOHHATa, MUKPOKOHTpPOJIEpHATa U CEH30pHATa TEXHHUKA U LIe UMAT IpaK-
TUYECKH YMEHUS 3a XapAyepHa pa3paboTka, IporpaMupane U MPHI0KEHUE
HA MUKPOKOHTPOJIEPHU CHCTEMH Ha MOJEPHU Iu1athpopMu — kato Arduino,
Raspberry u np. — B O€3KUYHU CEH30PHU MPEKU B UHAYCTPHSTA, OUTA U



MEAuNrHATa; HI€ IMO3HAaBAT CbBPEMCHHUTC KOMYHUKAIIMOHHU MCTOAU U
CpeacCTBa — AWPEKTHATA U MPEIKOBA KOMYHUKALIUSA, U HHTep(I)eﬁCHTC MCXK-
Ay alfapatypa U KOMHIIOTpU; OOTHYHUTE KOMYHUKALMOHHU MPEKH, 0es3-
JKUYHUTC MPEKU U HPOTOKOJIHU, ayANO-BHU3YAJIHUTEC U I/IH(bOpMaIII/IOHHI/ITe
TCXHOJIOI'MH.

HH)KeHepI/ITe, 3aBbPIIMWIINA Ta3Uu Iporpama, e MoraT aa npujaarat 3Ha-
HHATA CHU B IIPAKTUKATA — KaTO CICHUAJINCTU BbB (l)I/IpMI/I, 3aHUMaBalu cC C
MPOCKTUPAHE U NPUITOKCHUC HA KOMIIIOTbPHU U KOMYHUKAIIMOHHU CUCTEC-
MU — B MHAYCTpHUAJIHA WA ouToBa cpc€aa, B I/IH(bOpMaIII/IOHHO-TeXHI/I‘IeCKO
OGCJ’IY)KBaHC, BBbB BHUCOKOCHICOHUATIU3UPAHO O60pYHBaHe, B MEAuIHATa,
aBTOMOGI/IJ'IOCTpOGHeTO u p060Tm<aTa; e Morat Ja c€ pa3BuBaT B HAy4HO-
HU3CICA0BATCIICKHU na6opaT0pHH B B’BJ’IFapI/IH u '-Iy7K6I/IHa, KaKTO U BbB BUC-
1 y4WJIMIIa KaTO OpernogaBaTeIn.

IIporpama
3a KOHKYPCHHS U3IHT 32 BCHYKH MarucThpcku mporpamu (6e3 MI1
,onTomerpus — 2 cem. u MII ,,KomyHukanuoHHa 1 KOMIIOTbpHA
TexHHKa ") 3a yuyeOHaTa 2017/2018 r.

1. Mexanuka. [IpuHIMnM Ha TUHAMHMKATa B KJACHUeCKaTa MEXaHHKa.
Kunernuna u norennmanHa eneprus. Mmmync. MomeHT Ha ummysnca. 3a-
KOHHU 32 3aIla3BaHE B MEXaHHUKAaTa.

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

3. lNanuneeBu u JlopennoBu Tpancopmaruu. CrielpiagHa Teopus Ha
OTHOCHUTEITHOCTTA.

4. TepMonnHamMuKa Ha ujaeaneH ra3. TepmonuHaMuuHu npouecH. IIsp-
BU U BTOPU NMPUHLMUI HA TepMoAnHaMukata. L{ukbsn Ha KapHo.

5. MonekynHO-KMHETHYEH MOJEN Ha uiealieH ra3. PasznpenencHue Ha
Makcyen — bonmMas.

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



7. MaruutHo none. Cuna Ha Jlopenu. J[BuykeHue Ha 3apeieHH YacTH-
L1 B €JIEKTPUYHO U MAarHUTHO Toyie. MaccrekTpoMeTpusl. Y CKOPUTENN Ha
3apeicHN YaCTUIH.

8. EnextpomarautHa uHAyKIUs. [IpoMeHIuB TOK.

9. YpaBHeHnusa Ha Makcyen. EnekTpoOMarHUTHU BBJIHU B U30TPOITHU
cpenu.

10. ITna3zma. OCHOBHH XapaKTepUCTUKU. J[e0aeBCKU paauyc U Iia3me-
Ha YecToTa.

11. Unrtepdepennus Ha cBernuHata. Openenosa u Opayaxodepora
mudpakmmst. Judpakiponna pemerka. MaTEpdepoMeTpH.

12. OTpakeHue W MpedylnBaHe HA CBETJIMHATA HA TPaHMLIATA HA JIBE
cpenu. [Tonspuzanns.

13. 'eomerpuuna ontuka. Ontuaau enementTd. GopMupane Ha n300-
paXXeHHETO.

14. TomnuHHO U3THbYBaHE. 3aKOHU 32 M3TbUBAHE HA A0COTIOTHO YEPHO
TAJIO.

15. Otnenurenna padora Ha enekrpona. BrHileH ¢oroedekr. Edexr
Ha KomnTeH.

16. BwiHoBM cBoiicTBa Ha MuKpouactuuute. BbiaHa Ha [Ipo Bpoiii.
Judpakuus Ha enekrporu. [IpuHIm 3a HeonmpeaeneHocT Ha XaiizeHOepr.

17. YpaBuenue Ha lllpponunrep. Yactuia B nmoreHuanHa sma. Bomo-
pozneH atoM. CniuH Ha enekTpoHa. KBaHToBH umcna.

18. MHOroejaeKkTpoOHHH aTOMHM, CIIOMCTa CTPYKTypa Ha aTOMHarta 00-
BuBKa. [Ipuanmn Ha [laynu. IlepnonnyHa cuctema Ha €IEMEHTHTE.

19. Atomuu cniektpu. OuHa 1 cBppX(HHA CTPYKTYpa HA CIICKTPHTE.

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

21. Snpenu cunu U sapenu moxaenu. Eneprus Ha cBbp3Bane. Jlenene u
CUHTE3 Ha A/1pa.

22. PammoakTHBHOCT: o-pasnanaHe, P-pasmanmane, y-mpexomu. Edekr
Ha Mbochayep.

23. 30HHA CTPYKTypa Ha €JIEKTPOHHUS CHEKThP B KOHACH3UpaHU Cpe-
. EnextpuueH TOK B MeTaiIl U NOJTYIPOBOIHULIM. p-1 IPEXO/L.

24. ENeKTpoHHU elleMeHTH. bunonspHu u nosiaesu Tpansuctopu. Orme-



panuonHy ycuiBatenu. OTpuiatesHa oOpaTHa Bpb3Ka.

25. EBonronust Ha 3BE3AUTE: paXIaHE, €BONIOLMS U KPacH CTaauil Ha
3pesautre. Tepmosapenu peakuuu B 3Be3guTe. Jmarpama nHa Xepu-
Impynr— Pecen.

Jluteparypa:

Jeuera B., /1. CpreBa. ®u3nunu ocHOBH Ha Mexanukarta. C., usnm. ,,J1-p UB.
Boropog*, 2008.

JeueBa B. Monekynna ¢usuka — nekuun u 3agaqu, C., u3n. ,,J-p Us. bo-
ropos*, 2005.

Wnues M. H. Ontuxka. C., YHuBepcutercko u3g. ,,CB. Knument Oxpusc-
ku“, 1998.

JlanoB U. EnexkrpomarnuthHu siBienus. C., YHUBepcUTETCKO u3a. ,,CB.
Knument Oxpuncku®, 1993.

MunkoBa A. AtomHa (usuka, nekuuu. C., usa. ,,Pomuna“, 2000.

banabanos H., M. MutpukoB. AtoMHa ¢uzuka. C., Y HUBEPCUTETCKO H3I.
,,CB. Kimument Oxpuacku’, 1991.

banabanos H. flnpena ¢usuka. [110BIUBCKO YHHBEPCUTETCKO MU3AATEICT-
BO, 1998.

[Iumkos, A. TTonynpoBogaukoBa Texuuka. C., w3, ,, Texauka®, 1994,

Huxonos H., M. KanunkoB. Actponomus. C., YHUBEPCUTETCKO U3, ,,CB.
Knument Oxpuncku®, 1997.

Wsanue H., C. Ilerpos, JI. Xpucros. @usuka. C., u3n. ,, Texauka®, 1975.

IIporpama
3a KOHKYPCHUS M3IMT 33 MarHCThpCcKaTa mporpaMa
KoMyHHKanmoHHa ¥ KOMITIOThPHA TeXHUKa 3a ydeOHata 2017/2018 .

1. WneaneH M3TOYHUK HA TOK M H€alleH M3TOYHUK Ha HalpeXeHHe,
JBYIOJIOCHUIM U YETUPUIIONIOCHUIIN B €IeKTpOHHKaTa;, Teopema Ha Te-
BeHeH; RC-untpu — moHsTHE 3a npeaaBaTenHa GYHKIUS B YECTOTHA 00-
JacT; Aenuoen.

2. Mquomu — PN-pexoiHu, OCHOBHH IIOHSATHS, IIPUIOKEHUS — €IHO-
IbTEH, JBYIIBTEH U3IpaBUTEN, I per-cxema.

3. lllorku — auomu. IapaMeTpu U XapaKTEPUCTUKHM; IPHIOKEHUS



4. bunonsipHU TPaH3UCTOPU — OCHOBHHU MapaMeTpH, XapaKTEePUCTUKH U
CXEMHU Ha CBbp3BaHE

5. IloneBn TpaH3UCTOPU — BUJOBE, OCHOBHU MapaMeTpH, XapaKTepuc-
TUKU U CXEMH Ha CBbpP3BaHe

6. ®orommoau — P-i-N mmomu — moHsTHE 3a BBTpenicH (oToedeKT;
PEeXXHMMU Ha CBbP3BaHE; COJAPHU KIETKU

7. CBeronunoau — LED, nonsTre 3a eneKTpolTyMUHECIIEHIIHS; OCHOBHU
napaMmeTpu, BUIOBE; IpaiBEPHU CXEMH 3a 3aXpaHBaHe C TOK

8. Iludposu noruuecku enemeHTrn — NAND, NOR, EXOR — tabnuiu
Ha uctuHHOCT; peanu3anus B TTL u CMOS noruka; HuBa Ha €IMHUAIIATA U
HyJlaTa Ha BXOJa U Ha U3X0/a, OCHOBHHU MapaMeTpH.

9. Tpurepu — RS-Flip-Flop; 6postuen T-tpurep; D-tpurepu; cxemu u
TaOJIUIY Ha UICTUHHOCT; OCHOBHH TPUJIOKCHUS.

10. Meranau Tepmochnporusienus — Pt100. OCHOBHU 3aBHUCHUMOCTH,
CBBp3BaHe B CXeMa 3a U3MEpBaHe Ha TeMIleparypa

11. KoMnioTbpHu apXuTeKTypu — (opMaTd Ha JAaHHHUTE, BHTPEIIHA
CTPYKTYypa Ha LEHTpaJieH MpoLecop, CTPYKTypa U HepapXus Ha MaMerTa,
cucTeMa 3a IIPEKbCBAHE;

12. daiinoBa cucrema. Jlormuecka opraHu3anus u GU3NIECKO TpeJc-
TaBsIHE;

13. OGeKkTHO OpUEHTUpPAaHO MporpaMupane — npuHuunu. Kiacose u
00EKTH, OTIepaTopH, MIa0JIOHH, HACTEISIBAHE, TOTUMOPHUIBM;

14. CtpykTypH OT maHHH (CTEK, OIAIlKa, CIHCHK, IbpBO, rpad). Oc-
HOBHM onepauuu. Peamuzamus;

15. Kommtorspuu mpexu. Etanonen monen. Murepuer. IIporokonu u
unTepdeiicu. Ycnyru.

JIuteparypa:

The Art Of Electronics — 2nd Edition Paul Horowitz &Winfield Hill
http://wouterjan.deds.nl/The%20Art%200f%20Electronics%20-
%20Horowitz%20&%20Hill.pdf

Schottky-barrier-diode http://ecetutorials.com/analog-electronics/schottky-


http://wouterjan.deds.nl/The Art of Electronics - Horowitz & Hill.pdf
http://wouterjan.deds.nl/The Art of Electronics - Horowitz & Hill.pdf
http://ecetutorials.com/analog-electronics/schottky-barrier-diode/

barrier-diode/

TTL AND CMOS CHARACTERISTICS

http://www.Ins.cornell.edu/~ib38/teaching/p360/lectures/wk09/126/EE2301
Exp3F10.pdf

LED Driver Designs

http://www.ti.com/lit/sl/snvy001/snvy001.pdf

Photodiode

https://en.wikipedia.org/wiki/Photodiode

Huna JxepmanoBa u UBo [lxepmanoB: OCHOBM Ha €JIEKTPOHUKATa —
From the Audion to the Zigbee, — npubopu, cxemu u 3a1a4u 3a Jabo-
paropen mpaktukyMm, WiNi 1837, 2009; ISBN: 978-954-9437-03-4

Bosinos, K., Xp. Typnaxos, 1. Tomopos, JI. bosuos, Bn. umutpos, B.
XKenszkos. [IpuHIMIH HAa pabOTa HA KOMIFOTHPHUTE Mpeku U VHTEp-
Het. U3natencreo AnnuHdoneHTsp,, Kornapcku®, 2003.

TonopoBa, M. OOGEKTHO-OPUEHTHPAHO MIpOrpaMupaHe Ha 0a3aTa Ha e3uKa
C++. Ciela, C., 2011.

Russell, S., P. Norvig, Artificial Intelligence: A Modern Approach (3rd
ed.). Pearson Education Ltd., 2010.

IIporpama
Ha KOHKYPCHUS M3IUT 32 MarucThpcka mporpama ,,OnTomMmerpus‘
(cpok Ha oOyueHue 2 cemecTbpa) 3a yuebnata 2017/2018 .

1. 3rounuim Ha cBeminHa. ONTHYEH JUana3oH Ha eJIeKTPOMarHUTHO-
TO u3NbuBane. KopnyckymnspHa U BbJIHOBA TEOPUs HA CBETIMHATA.

2. OTpakeHHEe W NpedylBaHe Ha cBeTMHATa. [IpubmmkeHne Ha Teo-
METpUYHATa ONTHKA.

3. Cheprunu nemm. @opmupane Ha obpa3. LIMIHHAPUYIHN U TOPHIHU
JeIH.

4. Cucrema ot jewmu. Kapnunanau paBHuHd. EdeMeHTH Ha MaTpHyHa-
Ta OITHKA.

5. Abepanuu — cheprdHa, XpOMaTHIHA, KOMa, ACTUTMAaTH3bM, TUCTOP-
cusl.

6. CBeTiiMHATa KaTo €JeKTPOMAarHUTHA BbiIHA. PasnpocTtpaHeHue Ha
CBETJINHHU BbBJIHHU.


http://ecetutorials.com/analog-electronics/schottky-barrier-diode/
http://www.lns.cornell.edu/~ib38/teaching/p360/lectures/wk09/l26/EE2301Exp3F10.pdf
http://www.lns.cornell.edu/~ib38/teaching/p360/lectures/wk09/l26/EE2301Exp3F10.pdf
http://www.ti.com/lit/sl/snvy001/snvy001.pdf
https://en.wikipedia.org/wiki/Photodiode

7. CBeTniMHA B JMENEKTpUUHA cpena. [lonspusaius Ha CBEeTIMHATA.

8. Uurepdepentus. [dudpakimus wHa Dpayaxodep. dudpakius Ha
®peHen

9. @OTOMETPUYHH BETUUMHHU.

10. BzaumoeiicTBre Ha CBETJIMHATA C OPraHUYHATA MAaTEPHUsATA.

11. 3pUTENHO yCelllaHe U 3pUTENHO Bh3mpusaTHe. JledekTu Ha mBeTo-
BOTO BB3IPHUSATHE.

12. CtpykTypHHU ¥ (QYHKIIMOHAIHI 0COOEHOCTH Ha OKOTO. 3eHuIa. Pe-
THHA.

13. OnTUYeH HEPB U 3PUTEITHO-TTPOBOIHH ITBTHUINA. 3PUTEITHO TOJIE.

14. ®otopenenius — GOTOXUMHUHN ¥ OHODU3MYHK acrieKTH. Bumose
¢doropenenTopu.

15. Pedpakimonan ocobeHOCTH Ha OKOTO. DH3ndecka W KIMHAYIECKA
pedpaxiust.

16. 3putenna octpora. MeToau W ypemu 3a W3CIICABAaHE HA 3PUTEITHA
oCTpoTa.

17. Knuanyna pedpakiusa. CTaTiyHa W JAWHAMUYHA pedpaKius.
Emerpornus. AmeTpornust.

18. XurepMeTponus ¥ MPecOUON s — BUAOBE; HAUMHU 32 KOPEKIIHUS.

19. Muonus ¥ aCTUTMAaTH3bM — BUIOBE; HAUMHH 32 KOPEKIIHS.

20. HapymieHnus Ha npeJieH O4€H CETMEHT.

21. HapymieHus Ha 3aJIeH O4€H CETMEHT.

22. bunokynsapHo 3penue. KpuBorienactBo u aMOJHONUS — BHJIOBE;
HAYHHHU 33 KOPEKITHSL.

23. Cnemnora — IpUYKHH, BUAOBE, MPOPUIAKTHKA.

24. KOHTaKTHU JIeNM — apaMeTPpH, KOPEKIUS ¢ KOHTAKTHH JICIIH, I10-
Ka3aHHs U TIPOTUBOMOKA3aHUS 32 KOPEKIUSA C KOHTAKTHH JICIIH.

25. Ouna apmMaKoIorus.



