OM3MNMYECKUM
OAKYATET

EKCITEPMMEHTAJIHA
JIABOPATOPUA 110
PU3IUKA

3A PABOTA C
YUYUTEJIN U
YYEHUILIAN




YBakaeMM yuuTeNd, AUPEKTOPH,
pOAWTENH, YUEHULM, eKCTIepTH, CerallHu
¥ OMBILIY KOJIETH,

BwB ®usuueckus pakynrer Ha CY ce
0060cobu EkcriepyiMenTasiHa jlabopaTopust
no ¢usvka 3a paboTa C yuuTenM U
yueHulid. OTKpUBaHeTO € HacpoueHo
3a Havas0To Ha yuebOHara roguHa B CY
npe3 eceHTa Ha 2020, HO Ha MpakKTUKa TS
paboTH M TpyIia OMUT OT HSKOJIKO JieTa U
ocobeHo Tipe3 mocseAHarta roguHa. To3u
(axr e o11le 10-pa/j0OCTeH ¥ 3HAMeHaTeJIeH,
3ami0To Ta3u Jlaboparopusi e Ch3jazeHa
M3IUI0  C 7A00pOBOJIHM  [lapeHusi |
nobpoBosieH TpyA. 3a MeH e TOBOJ, 3a
WCTUHCKA TOP/OCT, Ye Ch3flaBaHETO Ha
Tasu sabopatopusi 00eMHU CeraiHu |
OVBIIM TIperiofjaBaTe/iv, KakKTo U OUBIIN
BB3MUTAHULM Ha (pakynTeTa. [Io-rossmara
yacT OT cpeacrBara Osixa chOpaHW oOT
OVBIIMTE BB3MUTAHULIM Ha QaKy/TeTa,
a ocraHaymrTe Osixa /apeHu OT GUPMHU U
OTZle/IeHd OT OTYMC/IEeHHATa OT Hay4yHU
JIOTOBOPH, CK/II0UeHH OT akynreta. Huro
e/IMH TIperoiaBaresl He OTKasa IOMOILTa
CH, He3aBUCHMO Jaiu ce Kacaelle 3a
eKCIepTHa, JIOTUCTWYHA, MOpajaHa WId
yucTo (pU3MUHA MoAKpena. [IBe feKaHCKU
PBKOBOZICTBA U [iBa (DaKyATeTHU ChbBeTa

noakpernuixa 6E3YCJIOBHO uaedra H
OKd3dXa BCeCTpaHHA IMOMOIII.
Kakro HMeTOo H3aaBa, Ta3su

nabopaTopusi e MsICTO, Kb/IeTO YUeHULINTe
Ile MoraTr Jia W3MWTaT BbJHEHWsTa OT
Jjocera C eKcrepyMeHTanHara (u3nKa
W KbJETO YuWTe/[uTe Ie Morar Ja
OTIPECHSIT 3HaHMSATA U YMEHHUsITa CU U Ja
npupobusT HoBu. TS ChIO e 3amMucIIeHa
KaTo Mofiesl, OTKB/IETO yUUTeJUTe MOrar
[la ueprsiT Wed 3a CBOUTe KaOWHeTH |

B Ta3u HacoOKa Te MOraT jla pasudTar Ha
Oe3pe3epBHaTa HM eKCIIEPTHA T1OMOLI].
[pyrara xapakTepHa 4epTa, 3aJjierHasna
B camara wujes 3a Jjaboparopusra, e
HelfHaTta mOABWKHOCT. Chb3HaBaliku, e
OpraHM3MpaHeTO Ha TIOCelleHUs BbB
(akynTeTa He BUHArM € JleCHa 3ajauya,
roisMa YacT OT yhpakHeHusTa ca
HampaBeHM Taka, ue C TAX /la MOXeM Ja
JloWiZleM B yuwiuilara, He3aBUCUMO Janu
ca B Cocusi, rossim rpaj Wiy oTjaneueHo
cerno.

Pa36upa ce, Ta3u 1abopaTopus 1ije CU
OCTaHe CaMO CBHBKYIHOCT OT MpeiMeTH,
aKo B Hesl He KBbHTAT MOCTOSTHHO I71acOBe
Ha yueHMLId WM He BWKJaMe HalluTe
KoJsiery yuutenu. Hara rpuka, Hazexza
U 337aya e 3aefHO C KOJleTUTe OT
yuWIMIaTa, pPervuoHasHU YIIpaBJieHUs
u MOH pa HamepuM HaM-TIOAXOJAIIUTE
(opmu 3a pabora Taka, ue saboparopusiTa
Jla He ocraBa MpasHa. YecTo uyBaMm
BBIIpoca: ,,KakBo TpsibBa sa Harpassi, 3a
Jla MoraT y4eHHL[UTe MU Jla UMaT [0CTbII
oo Ta3u naboparopuss“. OTrOBOPBT MU
BUHAru e OW/ e[UH — CBbPJKeTe Ce C MeHe
WU HSKOM mpernoziaBaTesn oT Pusnueckus
(akynTeT U TIOMOJeTe 3a ChbAeNCTBHE,
He3aBHCUMO JJa/Iv Ce Kacae 3a eJHOKpaTHO
TIOCelleHHe Ha Zlelja B laboparopusiTa Uin
Ha slaboparopusiTa BbB BallleTO YUHIIHILE,
cucTeMHa paboTa WM KPhKOYHA /IeHHOCT.

Ouaksame Bu!

Pwskogodumen Ha nabopamopusima
ooy. O¢pH LleemaH BeauHos

3a KoHmakmu u 3anuceaxe 3a noceujeHue
men.: (02) 8161 727
e-mail: tvel@phys.uni-sofia.bg
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CnvchbK Ha pa3paboTeHuTe ynpaxHeHus
B EXcriepumeHTanHa naboparopus no

¢u3uKa 3a paboTa c yuurenu v yueHuLM

B nocouenuTe Ha CejBaluTe
CTpaHULM  yINpa)KHEHUs1 Ca  BCHYKU
YIpa)KHEHHS OT  TIPeNoOpbUYMTEe/THUSI
criucbk Ha MOH. OcBeH TsX ole cefeM
LWKb/JA YIpaXHEHUss ce pa3paborsar
3a U3BbHK/IACHAa M KpmKOuHa pabora.
Bxirouenn ca W ynpakHeHMs 34
n3bupaemuss monyn mo ¢Qusmka 3a 11
Kjac. YIpaKHeHuATa 3a MoAyjaa IIo
¢msmka 3a 12 kmac ce moparorear. C
Ha/M4HaTa anapaTypa Morar ia ce IpaBsT
3HAUWTE/JTHO TOoBeYe yIrpaXKHeHWs OT Te3U
B CITUCBHKaA. C'I:H.[O TaKa, HUe HeIIPeKbCHATOo
pasmiypsieaMe  Kpbra Ha  Ha/JW4HaTa
anaparypa. [lopagy Te3u NpUYMHU Hali-
BEpOSITHO B MOMEHTA, B KOWTO pa3/IMcTBare
Tasu Opollypa yrIpaXHeHUsiTa [Ja ca
TioBeYe U IIPUJIOKEeHUAT CITUCBK e IT0-CKOPOo
TIPUMepeH, OTKOJIKOTO M34uepIiaTesieH.

IIpu cbCTaBsIHETO Ha YIIpa)KHEHUATa
B3eXMe I10J1 BHUMaHHKe TIPeTIOPBbUNTEeTHUSA
criucbk Ha MOH, HO CbL0 Taka HMCKame
Jla TIOKaKeM JIOTUYeCKH pa3sBUTHETO
Ha ujenTe B JajeHa o0/acT, Kato TH
CBBP)KEM C MCTOPUYECKHU Hali-BayKHUTE
eKcriepuMeHTH B Tasu obmact. Ilo

TO3M HAQUMWH Ce HaJdBaMe [d IIOKaXKeM

KpacoTata Ha (pu3MKaTa Y B3aWMHaTa
Bpb3Ka MEXIy YCBbBBPIIEHCTBAHETO Ha
€KCTIepUMEeHTHTEe X Pa3BUTHUETO Ha U eHnTe.
Harpumep B yrnpakHeHusATa, MOCBETEHU
Ha €eJIeKTPUYeCTBOTO Y4YeHULWUTe IIe
MOrar caMy /[ia HarpassiT eJleKTPOMeTHp,
JlalimeHcka CTBKIeHHWLA (MTPOTOTHIT Ha
KOH/leH3aTopa) U batepust Ha Bonra, a Th
CpaBHAT CBC CHBPEMEHHU KOHAEH3aTOPH
¥ U3TOYHULIW Ha TOK W HAIlpe)XeHHe KaTo
6aTepI/II/I ¥ TOKOM3TIPDaBUTEJIH.

EpHa v cplja amaparypa mMoxke Ja
Ce W3TI0/13Ba 3a YIPaKHEHHsI B Pa3/IMUHU
KJIacOBe KaTo Ce M3MeHsl CJIOKHOCTTAa Ha
3aaunTe U 06paboTKaTa Ha pe3yaTaTure.
CnenBaiiku yTBBDZAEHHs BBB (aKynreTa
MO/IeJ, eJHO YTIpaKHEeHHe Ce CbCTOU OT TPH
YaCTH — IMOATOTOBKA, IO BpeMe Ha KOATO
YUEHULIUTE Ce 3aro3HaBaT C YIIbTBAHETO

KBM yHpa>xHeHueTo, M3BbPIIBaHe
Ha EeKCIIepUMEeHTHWTe ¢ HallMCBaHe Ha
MPOTOKOJI,  BKJ/IIOUBAll] HEeO0OXO[UMHUTe

TIpeCMATaHWs 3a IMoJ/IfyuyaBaHe Ha TbPpCeHUA
pesy/iraT, aHald3 Ha pes3yaTatuTe U
n3BoAU. TO3M MPOTOKOJN Ce AMCKyTHpa C
TrperozaBaresis.




CnmceK Ha
[IPENOPBUNTENIHUTE
yTipa)xHEeHUs 3a IMeTu Kiac

M3mepBaHe Ha 06eM Ha
TEUHOCT U Ha TBBPAO TSIIO

° I/IsmepBaHe Ha MacCa Ha

TBBPAO TS0 U HA TEYHOCT
. VI3mepBaHe Ha TemmepaTypa

/13MepBaHelHal06eMIMaCaY IUIBTHOCT _
N

I/IsmepBaHe 'HalTeMnepaTypalChC/CIpTeH{TepMOMETBP, 'repmop,somxa
TEPMVCTOP]M] MHc])paqepBeHa NEeTeKLVs
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TIpOCTV eN1eKTPUYHY BEPUTY
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CrnmuceK Ha
MpernopbUNTENIHUTE
YTpa)KHEHUS 3a LeCTU Kiac

1. OnuTHa NMpoBepKa Ha
MeXaHUYHUTE NMPeaMCTBa
Py U3IM0/3BaHe Ha JI0CTOBe
¥ MaKapu

2. OmpepnensiHe Ha IMI'BTHOCT
(cHMMKa mpepyiuHaTa
CcTpaHuua)

3. CBbp3BaHe U u3cenBaHe Ha
MPOCTY €71IEKTPUYECKN BEPUTU

FaleneKTpurieckal
[Eepuralcinsa)
oy Criopeo)

CBBbP3aHU
"{- * [KOHCymMaTopa
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CrnCBbK Ha MPENOPbUUTENTHUTE
YIIPa)KHEHMs 3a CepMu Knac

1. OnuTHO 3CcnenBaHe Ha
€JlIeKTpUUecKa Bepura ¢
OBa MOC/Nen0BaTeNHO U
YCIIOpeZHO CBbp3aHu
KOHCyMaTopa (CHUMKa
[peguiLHaTaA CTPaHMLA).

2. HabmopaBaHe v u3cnensaHe Ha
OTpa)keHue 1 MpeyyTBaHe Ha
CBET/IVIHATA.

3. HabniopaBaHe u u3cnenBaHe
Ha obpas Ha nmpeAMeT OT
cbbupaTenHa neia.

4. VismepBaHe Ha repuof 1

YecToTa Ha TPENTEHE Ha

Maxarso.

Kjlac

Ji3MepBaHelHalneproaijuecToTalHa\
TPENTEeHelHaMaxano}

-~
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HabniopaBaHe v y3cneaBaHe Ha 06pas
Ha npefMeT oT chbuparenHa newa

.

i

Ha6mor.|.aBaHe U u3cneaBaHe Ha
OTpa)XkxeHue U NMpevyriBaHe Ha
CBeT/IMHaTa.



Wm}m uneasneH ras
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EXCIIEp
3aKOHa;Ha'A

VMEHTA/IHO U3CE

YIIpaXXHEeHUS 3a OCMU Kjlac

. OnpepensiHe LEeHTbpa

. EKcriepyMeHTanHo

. MizcnepBaHe Ha npouec npu

. OnpepensiHe Ha

OCHOBHa 4acT OT
YCTaHOBKAaTa 3a U3MEPBaHE
Ha YCKOPEHUETO U
MPOBEPKAa Ha BTOPUSI 3aKOH
Ha HIOTOH. [IBVDKEHUETO,
ce 3amucBa Ha BUaeoum:
crieqi KOEeTO Cce aHanus3ypas

CrnucbK Ha
MPEenopbYNTENHUTE

OMUTHO ompenensiHe
Ha yCKOPEHUETO NpU
PaBHOYCKOPUTEJTHO
IBVDKEHMeE.

o EKcnepwmeHTanHa ITpoOBEpKa

Ha BTOpUS ITPUHLUIT Ha
MeXaHuKarTa.

Ha TeXXeCTTa Ha ITJ1IOCKU
IJ1IaCTUHKMU.

u3ciegBaHe Ha 3aKOHa Ha
Apxuvimep,.

vupneasieH ras.

CHel.ll’I(l)M‘iHVIF[ TOITJZIMHEH
KarmauuTeT Ha TBbpAo

OnpepensiHe Ha
crieuduuHaTa
TOI/IMHA Ha

TOIEHE Ha J1ep,




CnchbK Ha NMPEnopbYUTENTHUTE
YIpa>xHeHUs 3a [eBeTU Kiac

ExcrniepyimeHTasiHa MMpoBepka Ha
3aKoHa Ha Om

2. EKCIiepyMEeHTAaNHO orpefensHe
Ha crieydUUHO CbITPOTUBIIEHVE
Ha MeTaJleH MPOBOAHUK.

3. MsyuaBaHe Ha yCIIOpefHO U
IOC/1Ief,0BaTENIHO CBbp3BaHe Ha
pe3ucTopu.

4. V3cnenBaHe Ha €/1eKTPUYECKU
BEPUTY C IONYTIPOBOAHNKOBU
€JIeMEHTU.

5. OmnpepnenstHe Ha 3eMHOTO
YCKOpeHue ¢ MaTeMaTU4HO
Maxano.

. M3cnenBaHe Ha MPY>XUHHO
mMaxarno.

MaXaJlo,

-

OrnpenensHelHal3eMHOTO)ycKopeHvielc)
’ Malima':'muo
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TOIYTITIDOBOAHVKOBU, €71EMEHTU .

Kjlac

VI3cnenBaHe Ha MPY>KMHHO Maxasio

OmnpezensiHe Ha CrieGUUHOTO /
CBITPOTUBIIEHVE HA METaJIEH npOBop,T-ﬁfl

K"‘
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CrnucbK Ha
MPEenopbYNTENHUTE
YIpa>kxHEHUA 3a OeCeT Kiac

1. M3cnepBaHe Ha
TpaHcopmaTop

2. OmipepensiHe Ha IoKa3aTens
Ha MpevyyrnBeaHe Ha BOAa

3. OmnpepnensHe Ha roxasaTens
Ha MpevyynBaHe Ha Mpo3payHa

X IJ1aCTVHA Ype3 ITbJIHO

P — YCTaHQBKah” BBTPELIHO OTPpa)eHue

ABnenusTa AMGpaKUYs v MHTepGepeHLys. Vima 4. OmpepnensiHe Ha AbJ/DKMHATA

Bb3MOXXHOCT 3a CMS{Ha Ha 7a3€] C TPpU paanwn-n/t Ha CBeT/IMHHA BbJ1HA C

[I'BJDKVHMHA BBIHUTE, Tpl/l nuc])paxuwom-m ,u,mbpaxuuom-ta pelieTKa
|pELLeTKY{C/pa3niHa KOHCTAHTA, nvdpakLys{oT
OTBop, IMIPAaBOBI'bJIEH npouen m@m 5. HaGTHO,D,aBaHe u M3Cﬂe,ﬂBaHe

DKMUKA'S Ha CITEKTpPU.

' 6. PeructpupaHe Ha
'

- MOHU3UPALLIYM IBYEHUS.

Ay SN AN
JJ.eMOHCTpaL]Mﬂ Ha

llluminence (arb. units)

/13CrIenBaHelHalTpaHChOPMaTOpYIf
' gy
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OrnpepensiHe Ha MOKa3aTeNst Ha MPevyrBaHe Ha Mpo3payHa [1acTVHA Ype3
ITBJIHO BBTPELIHO OTPayKeHue




Mopyn excriepuMeHTanHa ¢pusuka
1

CUCBK Ha MPENOPBUUTENIHUTE YITPAKHEHMS 32 €AVHANECEeTH Kiac

OmnpenensHe Ha 3€MHOTO YCKOp€eHue 4pe3 wu3cnenBaHe Ha 3aBUCUMMOCTTa Ha
rnepviopa Ha (l)VIBVI‘-lHO MaXajslo OT IIOJIO)KeHMEeTO Ha TO4YKaTa Ha OKaiBaHe
(crueTaHO C TOYHOCT Ha U3MepBaHuATAa, onpenendaHe Ha rpeu.ucu).

OrnpepensiHe Ha 3aBUCHMMOCTTA Ha CKOPOCTTA U YCKOPEHMETO Ha [IBIDKEHME Upes3
v3cenBaHe Ha KafIpuTe Ha 3aCHETO Ha BUL,EOKIIUIT IBVMDKEHME HA TSUI0TO

OmnpepensiHe Ha MOKas3aTessi Ha IMpeuyynBaHe Ha BELECTBO ([10CKOMapasnenHu
IUV1aCTVIHKY, TEYHOCT B aKBapuym)

OrnpepensiHe Ha GOKYCHOTO Pa3CTOsIHME HA CHEPUUHM Nelm

OnpepensiHe Ha Pa3CTOAHMETO MeXay mbTeukuTe Ha CD 1 DVD ¢ p,nd)paxuuom-la
peleTka

I/IamepBaHe Ha e71eKTPU4HO HaripeXXeHue, TOK U CbITIPOTUBJ1€HUe C MyNnTULEeT

Cepust yripaxkHeHusl 3a paboTa ¢ ypepu. TexHuka Ha 6e30macHOCT Ha GU3NIHUS
excriepuMeHT. IIpuHuMn Ha paboTa C OCLMIIOCKOI, eHepaTopy Ha CUTHAM,
6aTepuy, TOKOU3MPABUTENN.

- —

*Paznquu-npuﬁopu, paboTarajc KouTo lie ce usyyaBajiHaloOCHOBaTalHafKOUTOlCE .
pa3paboTBaT yrpaxHeH {32 TPOMEHAVB,TOK U I10 o E€71EKTPUYHU BEPUTU

_—
OnpenensiHe Ha IMOKa3aTeNs
Ha rnpevyrnBaHe ,HAYBONATA)
nocpencTBoOM{GTMECTBAHETOHA]
n'pua OpViiNpeMytHaBaHelnpes)
I10GKonapaneneH{cbaNbaeH{c}
Eonay :

PIIN00000090070
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Mopyn nosne vi eHeprus

1. Cepml €KCITEPpUMEHTU, BKIIIOUYUTENIHO KOJIMUECTBEHU B €JIeKTpoCTaTHKaTa.
Enex’rpocra’ruquu MallHU U IIPUHLUIT Ha paﬁo'ra. YuyeHuLTE CaMu nmpaBsT
€JIEKTPOMETPU U MPOTOTUIT Ha KynOHOBa BE3HA, 1aQeHCKU CT'bKJIEHULIN.

2. EnexTpuyHO rose B IMPOBOAHULIM. M3cnenBaHe Ha 3apsna Mo IMOBBPXHOCTTA
Ha MPOBOAHULIM C pa3nuuHa ¢opma.

3. M3cnepBaHe Ha 3aBMCMMOCTTA HA 3apsifia / HalPEXXEHMETO Ha [UIOYUTE Ha
KOHJIEH3aTOpP OT Pa3CTOSTHUETO MEXY TSIX.

4. OnpegensiHe Ha AVEIEKTPUYHATA MPOHULIAEMOCT Ha AVENIeKTPUK C MTOMOLTA
Ha KOHAEH3aTOoP.

5. TemniepaTypHa 3aBUCMMOCT HA €JIKTPUYHUS TOK B METaIM WU
MOJYTIPOBOAHMLIN.

6. V3cnepBaHe Ha €NeKTPUYEH TOK B TEYHOCTM U €EKTPOnu3a (3aKOH Ha
Dapapeit)

7. CNOXXHM €/IEKTPUYHYM BEPUTYU, 3aKOHM Ha Kupxod.

8. [IBVDKEeHue Ha 3apefeHy 4aCcTUUM B MarHUTHO I10J1€e - ec])eKT Ha Xon.

9. ENeKTpUYEeH TOK B rasose.

10. HanpaBa Ha 6aTepust Ha BonTa.

11. B3auMOpeNncTBYE HA MarHUTHYU IMOJETa C €/IeKTPOMAarHuTy.
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EnexkTpocTraTyiHa HPOHWU.aMQC,fH HEIPOBOIALIV

"JEemecTeal °
MallvHa Ha \ ™
BaH ne Tpaad. X L 7 V00 1 1
OCBEH penyuaTa Kjnac
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A O TS TONEM YCTaHOBKA 3a [IEMOHCTPALMY Ha
eKCIIe PN T MarHUTHOTO, AEMCTBME Ha MOCTOSIHEH,
@Wm KATO €JIEKTPUHEH TOK.
VI3TOUHVIK{HA
eNIEKTPUHEH!3apSA R
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CnuCBbK Ha MPENoOpbUUTENIHUTE YITPAXKHEHUS 332 eAUHafeceT Kiac

Mo,u,yn [BV>KeHuEe v eHeprus
1. i3cnepBaHe Ha ABVIXXEHUMETO Ha TSAJ10, XBBPJIEHO IO, ‘bI'bjl
2. Hakji0HeHa paBHUHA - U3CJ1eiBaHE Ha YCKOPEHUETO B 3aBMCUMOCT OT bI'bjla

3. XapMOHUYHO TpeITeHe - UHTePPepeHLMs Ha BBJIHM Ha MOBBPXHOCTTA Ha BOZa U
HaMupaHe Ha 3aKOHa Ha JUCIIepCust - 3aBUCMMOCTTA Ha CKOPOCTTA Ha BBJIHUTE
OT yecToTara.

4. V3cnepBaHe Ha 3aKOHUTE HA ABWKEHME HA upeaneH ¢nyws - ypaBHEHME Ha

BepHynu
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©OCHOBHA\UaCT/{OTyCTAHOBKATa
3ajM3cnefiBaHe HalnBYDKeHeHa)
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TenedoH: (02) 816 17 27

ITocnenBaiiTe cTpaHuuaTa Ha Pusnueckust
daxynTteT Ha CY BbB Facebook, 3a na cre BuHaru
VMHQOPMMPaHM 32 BCUUKM aKTyaJlH HOBUHU U
cpbutus ot Hac: www.fb.com/physicsbg

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