PEITIYBJIUKA BbJI'APUSA
MUWHUCTEPCTBO HA OBPA3OBAHUETO N1 HAYKATA

IHPOI'PAMA 3A NPOJIETHOTO HAITMOHAJIHO CHbCTE3AHMUE 110 PUZUKA
3A YYEBHATA 2021-2022 TOAWHA

Temu:

V KJ1ac — 406eKbm U npupooama

1.  OcCHOBHM XapaKTEePHCTHKH HA TeJIaTa U BelleCcTBATA
v XapaKTepI/ICTI/IKI/I Ha Tcjiara — O6CM 1 MacCa, Ha4nHHU 3a TAXHOTO I/I3MepBaHe
v/ CBOMCTBa Ha BEILECTBATA

2. Crpoex Ha BelleCTBATA U IPAJIMBHUTE UM YaCTHIIH
I'paJIMBHU YaCTUIIM HA BeIlleCTBaTa

CTPOEX Ha BellecTBaTa

TOIUIMHHO JIB)KEHHUE HAa MOJICKYJIUTE

nudy3us

AN

3. Temneparypa u TOnJuHA

TeMIlepaTypa, TeMIiepaTypHa ckana Ha Llen3uit
TOIUIMHHA €Heprus (TOIINHA)

TEMIIEPATYPHO Pa3LIMPEHNUE U CBUBAHE
TOIJI000MEH, TOIJIONPOBOIHOCT

KOHBEKIIHS

DN NI NI N

4. Tlpexoau Mexay ChCTOSIHUSITA HA TeJIATA U BellleCTBATA
v TONEHE W BTBBP/SBAHE, TEMIIEPATypa Ha TOTIEHE
v u3napeHre ¥ KOHIEH3aIus
v KHIIEHE, TEMIIEpPATypa Ha KHUIIEHE

5. PasnpocrpaHeHHe U OTPAasKeHHe HA CBETJIHMHATA
v obpasyBaHe Ha CSIHKa
v’ orpaxenue (0€3 3aKOH 3a OTPAKEHUETO)

6. 3emsra m CrpbHYeBaTa CHCTEMA

OCHOBHU XapaKTEPHCTHKA Ha 3eMsTa Karo riaHeTa, Ha Jlynata u Ha CbHIIETO
¢a3u Ha Jlynara

rpaBUTALUS

CITHYCBH M TYHHU 3aThbMHEHUS

ANANANAN



v’ maHeTu

7. CBerbT Ha 3Be3UTE

cp3Be3ausaTa 'omsima m Manka Medka
[TonspHa 3Be31a

rajJJakTUKa

MiedeH BT

Bcenena

AN NI NI

VI knac — yogexwvm u npupodama
8.  /IBMiKeHHe Ha TejaTa
v’ TIpaBOJIMHENHU U KPUBOJIUHEHHN
v PaBHOMEPHH U HEPABHOMEPHH
v’ BT, CKOPOCT U BPEME TPHU PABHOMEPHO BHKECHUEC

9. Bugose cuan

cuia

CHUJIa HA TEKECTTa
CHJIA HA TPUECHE
HM3MepBaHEe Ha CHJIU

AN

10. Jloct m Mmakapa
v ypaBHOBECsSBaHE Ha CUJIU
v/ OIOpHA TOYKA Ha JIOCT

11. Cuam u HaJgraHe

CHJIM Ha HATUCK

HaJISITAHE

HaJIsiraHe Ha TEYHOCTH U Fa30Be
IUTBTHOCT

M3TIACKBAIlA CHJIA

[JIaBaHe Ha TejaTa

DN NI N NI N

12. EjeKTpUYHHU CHJIH U eJeKTPHUYHH 3apsian

HaeJleKTpU3UpaHe Ha TejarTa, eJIeKTPUYHU CHIIU, EJIEKTPUYEH 3aps]]

CTPOEX Ha aToMa

€JIEKTPUYEH TOK, U3TOUHUK Ha eJIEKTpUUEH TOK (OaTepus)

eJIeKTpuuecka Bepura (6arepus, Jamia, MpeKbcBay)

MIPOBOTHUIIHA U H30J1aTOPH

npeoOpa3yBaHe Ha €JIEKTpUYHATa €HEeprusi NpH TOIIMHHOTO, CBETJIMHHOTO U
MEXaHUYHOTO JIeHCTBHE Ha €JICKTPUUHUS TOK

DN NI NI NI N

13. MardurHu CuJu
v TIOCTOSSHHHM MarHUTH
v’ eNIEKTPOMAarHuTH



VII knac — ¢uszuxa u acmporomus

14. EnekTpuyeH TOK M eJIeKTPUYHO HANIPEKeHUe
v/ eJIeKTpHYEH 3aps)l M IEKTPUYEH TOK
v’ eNEeKTPUYHO HANPEIKEHHE

15. EaekTpuyecKku Bepura
EJIEKTPUYHO CHIIPOTHBIICHNE, N3TOYHHUIY HA HAMIPSIKEHUE ¥ BUJIOBE CBHP3BAHE B
€JIEKTPHUECKATa BEPUTA, MTOCIICIOBATEIIHO M YCIIOPEIHO CBbP3BaHE Ha KOHCYMAaTOPH
(6e3 mpecMsiTaHE HA €KBUBAJICHTHO CHIIPOTHUBIICHUE)

16. EJeKkTpu4Ha eHeprus
v/ eJIleKTpUYHA CHEPTHsI
V' 3akon Ha Jxayn—JIeHn
v/ MOIIHOCT Ha €JIEKTPUYHHUS TOK

17. IlpaBosuHeiiHO pa3npocTpaHeHUe HA CBETJMHATA
v/ OTpakeHHE U MpedyIBaHe Ha CBETIIMHATA
v’ IIBJIHO BBTPEIIHO OTPAKEHHE

18. CsBeriinHA U LBETOBE
v CIEKTHpP Ha CBETIMHATA
v’ 1BeTOBE

19. Oraenajia u Jenu

IJIOCKO OIJIENAJIO

0o0pa3 Ha MpeJMET OT IJIOCKO OTJIeIaI0

chepuyHU oriemana

JIen

MOCTPOsIBAHE HA 00pa3u Ha MPEIMET OT ChbOUPATEITHU JICIIH

AN NI NN

20. OnTu4HM ypeau
V' 0Ko
v’ nyma, oToanapar u TEIECKOI

21. 3Byk
v’ TpemnTeHus
v/ ompejessiHe HA IEPUOJT M YECTOTA HA TPEITCHE

VIII knac — ¢usuka u acmponomusi

MEXAHHUKA

22. HepaBHOMEPHO IBH:KEHHE

JIBHOKCHHE Ha TeaTa

MIPaBOJIMHEITHO PABHOYCKOPUTEIIHO ABUKEHUE

CBOOOIHO MaJaHe

MPaBOJIMHEITHO PAaBHO3AKBCHUTEITHO JIBUYKEHUE

rpauvHO MPEACTaBSIHE HA PABHOYCKOPUTEITHO M PABHO3AKHCHUTEITHO JIBI)KCHHE

DN NI NN



23.

24,

25.

26.

IIpuHIMIH HA MeXaHHUKaTa

MHEpLUs, I'bPBU IPUHLIMII HA MEXaHUKATa

CWJIH, BTOPY IPUHLUI HA MEXaHUKaTa

JefcTBUE U IPOTUBOACHCTBUE, TPETH MPUHLIMI HA MEXaHUKaTa
cbOMpaHe Ha CHIIH (C eTHAKBU U C IPOTUBOIOJIOKHH MTOCOKH )
TPUEHE, CWJIK HA TPUEHE, IPUIIOKEHNE

DN NI NI N

PaBHOBecue HaA TeJ1aTa
LIEHTHP Ha TEKECTTa U PAaBHOBECHE HA TeJylaTa
npaBuiio Ha Topuyenu 3a paBHOBECHE Ha TSJI0, IOCTABEHO BHPXY OMopa

MexanuyHa padoTa, MOITHOCT U €HEePrus

v paboTa ¥ MOLIHOCT

v\ KHHETHYHA ¥ TIOTEHIHAIHA CHEPTUS

v/ 3aKOH 3a 3alla3BaHe Ha MEXaHMYHATa CHEPIUATA

MexaHHKA HA TEYHOCTH M ra3oBe

Hajsgrade u 3akoH Ha [lackan
XUAPOCTATUYHO HAJISITaHE, CKAUYCHHU ChJIOBE
HM3MEpBaHE Ha HAJIATAHE

M3TJIACKBAIlA CHJIA U 3aKOH Ha ApXUMe.l

ANANANAN

TOIVIMHHHA ABJIEHUA

27.

28.

29.

30.

31.

TonyimHHO ABUKEHHE

v’ TOIUIMHHO JIBMKEHHE HA TPAJIMBHUTE YACTUIIM HA BENIECTBATA
v/ Temmeparypa U BbTPEIIHA CHEPTHS

v/ W3MepBaHe Ha TeMIlepaTypara, TEMIIEPaTypHH CKaIn

Tonnooomen. IIpexoan Mexk1y ChbCTOSTHUSAITA HA BellleCTBATA.

v TOM1006MeH (KOJMYECTBO TOIUIMHA, CIIEM(HYEH TOIUIMHEH Kaal[uTeT)
v’ ToleHe U BTBBP/SIBAHE, TOIUIMHA Ha TOTICHE

v’ u3napeHue, KATIEHe U BTEYHsIBAHE, TOIUIMHA Ha U3MapeHne

IIbpBY NPpUHIKMII HA TEPMOTUHAMHUKATA
v pabota npy U3MEHEHHe Ha 00eMa Ha ra3
v II'bpBH NPHMHIIMIT HA TEPMOTUHAMHKATA

Hpeasien ras

HnjcalieH ra3

HU30TEPMEH MPOILEC

n300apeH U U30XOPEH MPoIIeC

aanabaTeH npoiiec (Ka4eCTBEHO)

€HEPreTUYHU NIPEBPBIIAHUSA IIPU IIPOLECH C UAECAIIEH ra3

AN NI NI

TonauHHU MAIIUHHA
v KOoe(UIIMEHT Ha MOJIE3HO JieiicTBre (0€3 uieaaHa TOIUIMHHA MAIIIHA)
v Y4ETHPHUTAKTOB JIBUIATEN C BLTPELIHO TOPEHE



IX xiac — pusuxa u acmpornomus

EJIEKTPUYECTBO U MATHETHU3bPM
Ilocmosinen erekmpuyen mox
32. EnextpuyeH Tok. EjlekTpHYecKH BepHUrH.
v/ eNIeKTpHYEH TOK
v rpadudHO HM300pa3sBaHe M AHAIMTHYHO MpHUIaraHe Ha 3akoHa Ha OM 3a 4acT OT
BepUrara
v’ CBIIPOTUBIICHUE U CIIELU(PUUHO CHIPOTHBIICHUE

33. CBbp3BaHe Ha pe3ucTOpu. EKBUBa/IeHTHO CHIIPOTUBJIEHHE
v/ T0CJIEI0BATENHO, YCIIOPEIHO U CMECEHO CBhP3BaHE HA KOHCYMAaTopu
v’ WJeaHy eJIEKTPOM3MEPBATEIHHU YPEIn
v’ CBBp3BaHE HAa PeoCTar

34. PaboTa 1 MOLIHOCT HA eJIeKTPHYHHSA TOK
v paboTa M MOIHOCT
v’ 3akoH Ha J[)ay - Jlenn

35. EnekTpoaBH:IKeI0 HATIPEeKeHHe
CTPaHUYHH CHJIH

EJIH

BBTpeHIHO C"prOTI/IBJ'IeHI/Ie Ha U3TOYHUK
3ak0oH Ha OM 3a 1sy1aTa Bepura

ANANENEN

Enexmpuuen mox 6 paznuunu cpeou
36. Tok B MeTaIn
v’ eJIEKTPONPOBOJIMUMOCT HA METAITUTE
v/ KauecTBEHO OOSACHEHHE HA 3aBMCHUMOCTTA Ha CHIPOTUBIECHUETO HAa METAJIHUTE OT
TeMIeparypara
v’ CBPBXIIPOBOJMMOCT

37. Tok B mOJIyNIpOBOAHUIIH
v/ KauyeCTBEHO OIMCAHNE Ha OCHOBHHUTE CBOWCTBA Ha TIOIYIIPOBOIHULIUTE
v’ TPaH3UCTOPH, HHTETPATHU CXEMH, (POTO- M ONTOETIEKTPOHHH TPUOOPH

38. Ilo1ynpoBOAHNKOBH NPUOOPH
v' p—nupexon
v NOJIyIIPOBOJHUKOB U0

TPENITEHUA U BBJIHU
Xapmonuuno mpenmene
39. Tpentene

v BpbILANIa CUiIa

40. XapMOHUYHHU TPeNTeHUs



rpaduKa Ha XapMOHUYHOTO TPETITEHE

OCHOBHHM BEJIIMYMHU U 3aKOHOMEPHOCTH, XapaKTEPU3UPALLN TPEITECHUATA

KAa4eCTBEHO U KOJIMYECTBEHO ONMCAHKUE HA TPENTEHETO Ha NPYKUHHOTO Maxajo
KAa4eCTBEHO U KOJIMYECTBEHO ONMCAHNE HA TPENTEHETO HA MATEMaTUYHOTO Maxajlo
OIMCAaHUE HAa TPENTEHETO Ha APYTU IPOCTH CUCTEMH (CBEXIAIIU CE 10 MPYKUHHO WU
MaTeMaTHYHO MaxaJo)

DN NI NI

41. EHeprusi HAa XapMOHMYHOTO TpenTeHe. 3aTUXBAIY TPeNTEeHUsI.

Ka4yecTBEHO IpocieNsBaHe Ha MpeoOpa3yBaHETO M 3ala3BaHETO Ha EHEeprusAra IMpu
HEe3aTUXBAIIO TPENTeHE

pa3bupaHe Ha MPUYHHATA 33 3aTUXBAHE HA TPENTEHUATA B PEATHUTE CUCTEMU
eJIaCTHYHA MMOTEHI[MATHA CHePTus

II'bJIHA €HEPTUs IPU HE3aTUXBAIIU TPEITCHUS

KOJMYECTBEHO OIMKMCAaHWE Ha MpeoOpa3yBaHETO M 3ala3BaHETO Ha EHEprusita Mpu
HE3aTHUXBAIO TPEITEHE

<

ANNANAN

42. CB0OOIHM M IPUHY1eHH TpenTenus. Pesonanc
v’ cOOCTBEHA U MPUHY/IEHA YECTOTA, OT KAKBO 3aBUCST
v/ omnmcaHue Ha SBICHUETO PE30HAHC M HErOBOTO JICUCTBHE

Mexanuunu évanu
43. BLJIHOBO IBUKEHUE
OCHOBHH CBOMCTBA Ha BBHJIHOBOTO JABM)KECHHE
HaJUTHKHU U HAIPEYHH BBJIHU
rpadUyHO MIPEICTABSIHE Ha TUIOCKU M C(DepUIHH BHITHH
CKOPOCT Ha pa3NpOCTPaHEHHE HA MEXaHUYHUTE BbIHU
pa3npoCTpaHEHUE B PA3IUYHU CPEIU
44. XapMOHUYHM BbJIHH
v/ omucaHue Ha IPOCTa XapMOHUYHA BhJIHA
v’ BpB3Ka MEXKY CKOPOCT, YECTOTA M JbJDKHHA Ha BhJIHATA

DN NI NI N

3syk

45. 3ByKOBM BBbJIHHU

OIMCaHME Ha MOJIy4YaBaHETO U PAa3NPOCTPaHEHUETO HA 3ByKa
BB3IIPHEMaHe OT YOBEIIKOTO YXO

CKOPOCT Ha 3ByKa

€Heprus U MHTEH3UTET Ha 3ByKa

BHCOYHMHA Ha 3BYyKa

Bpezara oT Iryma

DN NI NI NI N

46. Yarpa3Byk M uH(ppa3ByKk. Ceu3MHYHU BBJIHU
v TIpEMepH 3a €CTECTBEHU U M3KYCTBEHU M3TOYHHUIIM HA HH(Pa- U yIATPa3ByK
v’ TIpUJIOKEHHs, OCHOBHH MPABUJIa HA TIOBEICHUE NP 3eMETPECEHHE

X KJ1aC — pU3UKa U ACmMpOHOMUSL
EJIEKTPUYECTBO U MAI'HETU3BM
Enexmpocmamuuno 3aumooeticmsue




47. EnekTpu4eH 3apsijg
48. 3akon Ha KyJjion
v (opMyiMpaHe Ha 3aKOHA
v/ [puiarase B Ciiydasi Ha J[Ba TOYKOBH 3apsiia

49. Enexktpuuno nosie. UHTEeH3UTET HA M0JIETO
v/ uyepTaHe HA CUJIOBMTE JIMHUM Ha TOJIETO HA TOUKOB 3apsi/
v\ npecMsTaHe Ha MHTEH3UTETA Ha II0JIETO Ha TOUYKOB 3apsi/l
v/ BPB3Ka MEXK/y HHTEH3UTET Ha MOJIETO U eIEKTPUYHATA CUJIa

Eonopoono enekmpocmamuuno none

50. IMoTeHIHA HA €JIEKTPOCTATUYHO MOJIe
v/ eleKTpUYHA MOTEHIIMAIHA €HEPIUs (€JIEKTPOHBOJIT)
v/ HanpexeHue MEKIY JBE TOUYKH OT MOJIETO

51. JIBM:KeHHe HA 3ape/leHH YACTHIM B €JIeKTPOCTATUYHO MOJIe
v eHepreTUYHO ONMCAHUE HA JABUKEHUETO HA 3aPEICHH YACTHUIIU B €IHOPOIHO MOJIE

IIposoonuyu u ouenexmpuyu

52. IIpoBOAHMIM B €JIEKTPOCTATHYHO TOJI€e
v’ eJIeKTPOCTaTHYHA MHITYKIIUS
v’ eJIEKTPOCTATHYHO MOJIE B IPUCHCTBUE HA TIPOBOIHUK
v eKpaHMpaHe U APYIU NPHIIOKEHUSL

53. lMeJeKTPUIH B €JIEKTPOCTATHYHO M0JIe
v/ eNEeKTPUYHU CBOMCTBA Ha aTOMUTE M MOJIEKYJIUTE
v’ Tonsipu3aIys Ha AUCIEKTPUIUTE (KaYeCTBEHO O0SICHEHME)
v’ BHJIOBE JIMETEKTPHIHA
54. Konnensaropu
v’ BpB3Ka MEKJTY 3apsi/l, HAIPEKEHHUE U KANaI[UTET HA KOHIEH3aTOP
v/ KamanuTeT Ha MIOCHK KOH/ICH3aTOp (KaueCTBEHO O0SICHEHME)
v’ BHJOBE KOHJICH3aTOPH

Maenummno e3aumooericmsue
55. MarHuTHO 1moJie
v B3aUMOJIEHCTBHE MEKIY MOCTOSHHN MarHUTH ¥ MPOBOIHHMIIH, 10 KOMTO TEKAT TOKOBE
v/ onucaHie Ha MarHUTHOTO I10JI€ OKOJIO IIOCTOSHEH MarHuT, IPaBOJIMHEEH IIPOBOIHKUK U
HaMOTKa C TOK Ype3 UHAYKIIMOHHU JINHUU

56. 3akon Ha AMnep. MarHuTHa WHAYKIHS
v/ npuiarage Ha 3aKoHa Ha AMIEp 3a IPaBOJMHEEH NPOBOJHUK C TOK, IIOCTABEH B
€AHOPOJHO MarHUTHO TOJI€
v/ 3aBUCHMOCT Ha MarHWTHara MHAYKIUS OT TOKa, (opMara Ha MPOBOJAHUKA H
Pa3CTOSIHUETO JI0 HETO (Ka4eCTBEHO OOsICHEHNE)
v IPUHIMII Ha JIEHCTBHE HA €JIEKTPOMOTOPA

57. MaraurHa cmia



v
v

Ka4yeCTBEHO OIMCAaHUE Ha ABUKECHUETO HA 3aPEICHU YaCTULM B MArHUTHO I10JI€
IIPUJIOKEHUS U IPUPOJHU SIBICHUS

Maenumnu mamepuanu
58. MarHuTHH CBOHMCTBA Ha BellleCTBATAa

v

v
v

KayeCTBEHO OOSICHEHUE Ha pasjiiKarTra B CBOIiCTBaTa Ha Aua-, rnapa- u (bCpOMaFHI/ITHI/ITe
BCIIECTBA

OIIMCaHHUEC HAa HAMAarHUTBaHCTO Ha q)epOMaI‘HI/ITI/ITe

MariMuTHU MaTCepuain

Enexmpomacnumna unoykyus u npoMeHIUu8 mox
59. EflekTpOMarHuTHa HHAYKIUS

AN

YCJIOBHS 32 BB3HUKBAHE HA MHAYLUPAH TOK
[IOCOKa HA UHIYLIUPAHUS TOK

VMHIYLIMPAHO HAIIPEKECHUE

KaueCTBEHO M3pa3siBaHe Ha 3akoHa Ha Dapanen

60. IIpoMeHJIMBH HANIPE;KEHUS U TOKOBE

AR NANIN

KaueCTBEHO ONMCaHUE Ha IIPUHIUIIA HA JICWCTBUE HA T€HEpaTOpa

rpaduka Ha IPOMEHJIMB TOK U Ha IPOMEHJIMBO HAIIPEKEHUE

OCHOBHHM XapaKTEPUCTUKU Ha IPOMEHIIMBUS TOK U HAIIPEKECHUE

npecMsATaHe Ha paboTa U MOILIHOCT Ha MPOMEHJIMBUS TOK BbB BEpUIH 0€3 PeaKTHBHU
CBIIPOTUBIICHUS

61. Ilpenoc u Tpancdopmaius Ha MPOMeHJIUB TOK. TpancdopmaTopu

v
v
v

o0siCHEeHHE Ha IPUHIUIA Ha JIeliCTBHE U MpelHa3HaueHUETO Ha TpaHChopmaropa
KOe(QUIMEHT Ha TpaHchopmMarus
IpeHacsHe Ha eIeKTPOCHEPT s

Enexmpomaenumnu evanu
62. E;1leKTpOMATrHUTHH BBJIHH.

v

<

AN NN YN NN

ONMCaHME€ Ha OCHOBHHUTE XapaKTEepPUCTHMKM Ha IpOCTa MOHOXPOMAaTHYHA
€JIEKTPOMAarHUTHA BBJIHA YPE3 aHAIOTHS C MEXaHUYHHUTE BBHJIHU

WHTCH3UTET Ha EJEKTPUYHOTO II0JI€ W WHIAYKIWS HAa MAarHUTHOTO TIIOJI€ Ha
€JIEKTPOMarHUTHUTE BBJIHH - KAUECTBEHO

94ecTOTa M JIBhJDKMHA Ha BhIIHATA

CTIEKTHP Ha eJIEKTPOMArHUTHUTE BHIHH

BUJIIMAaTa CBETJIMHA KaTO YacT OT CIIEKThpa Ha €IeKTPOMAarHUTHUTE BBJIHU

OIMCaHMe Ha MPUHLUIA HA PaHONPEIaBaHETO U PAAUOIPUEMAHETO

OIMCaHME Ha MPUHIUIIA HA TEJICBU3UATA

MUKPOBBIIHA

npwioxkenus — pagap, GSM, GPS u np.

CBETIJIMHA
63. PasnpocTpaHeHue, oTpa:keHue M MpevyyNnBaHe HA CBETJIMHATA

v
v

MOKa3aTeN Ha MpevyIrBaHe
MpuJIaraHe Ha 3aKOHUTE 3a OTPAKEHUE U MIPEUyIBaHE Ha CBETIIMHATA



v

II'bJIHO BBTPCHIHO OTPAKCHUC

64. BbJIHOBH SIBJIEHUS Ipu CBE€TJIMHATAa

v

AN NN U RN

CHEKThp Ha BUIUMATa CBETINHA
3aBMCHMMOCT Ha MOKa3aTessl Ha IpeuynBaHe OT IbHKMHATA Ha BbhJIHATA

KaueCTBEHO OOSICHEHUE Ha SIBJICHUATA HHTep]epeHIus u Tudpakius Ha CBeTIuHATA
MHTEH3UTET Ha CBETINHATA

MPUHIMI HAa XIOHUTEHC

YCJIOBHS 32 Bb3HUKBaHE HA MHTEPPEPEHUHU MAKCUMYMHU U MUHUMYMU
Tu(dpaKIMOHHA pEeIIeTKa

65. BuaoBe Jb4eHNA M TEXHUTE H3TOYHHUIIU

v

M3TOYHUIIMA HA CBETIIMHA

TOTUTMHHU

JTYMUHECIIEHTHU

nazepu

3akoH Ha CredaH u 3akoH Ha BuH 3a n3npuBane Ha aOCONIOTHO YEPHO TSAJIO

66. Un¢pauepBenn, yJITPABHOI€TOBU U PEHTT€HOBH JIbYH

67. ®oToedekT

v
v

eHeprust Ha poToHa
ypaBHEHUE Ha ANHIIATH

68. BLJHOBH CBOMCTBA HA YACTHI[UTE

OT ATOMA JIO KOCMOCA
69. AToMM ¥ aTOMHH NPEXOIH

v

ASRNRN

KadyecTBEH Mozel Ha bop 3a Bo1opoiHUS aToM
CIEKTPAJIHU CEpUU

aTOMHU IIPEX0U

TEHEPUPAHE HA JIA3EpHO JTbUCHUE

70. ATOMHO PO

AN N NN

ChCTaB
SITPEHU CHITH

€Heprus Ha Bph3KaTa

MacoB JedeKT

3aKOH 3a pa/INOAKTUBHOTO pa3MajiaHe
anga-, 6era- U ramMa — pas3najaHe

71. Sinpenu peakuuun

v

ACJICHC Ha ypaHa



v
v
v

SJIPEH pEaKTOp
SJIPEH CUHTE3
TEPMOSIIPEH CUHTE3

72. EleMeHTapHU YaCTHIU

v

JICTITOHU U KBApPKHU

X1 kac — puszuka u acmpoHomus

MEXAHHUKA
73. Kunemaruka

v

NN NI N

JBUKCHHME HAa MaTepUaHa TOYKA B €JHA paBHNUHA

CKOPOCT U YCKOpEHHUE

MIPAaBOJIMHEITHO PaBHOIIPOMEHIIMBO JBM)KEHUE, TPapUKU
JBUKEHUE HA TAJI0, XBBPJICHO IO BI'BJI CIPSIMO XOPHU30HTA
JBUKEHHE 110 OKPBKHOCT

74. IlmHaMHKA

v

ANRNEN

IMPHUHIHWIIA HAa MCXaHUKaTa.

HUMIITYJIC HA TSJIO

BPb3Ka MCKAY UMITYJIC Ha CHUJIa U USMCHCHUCTO Ha UMITYJICA HA TAJIO
34KOH 3a 34alla3BaHC Ha UMITYJICA U NPUIIOKCHU A

75. Mexann4yHa padoTa 1 eHeprus

v
v
v

pa60Ta, KHMHCTHYHA U NIOTCHINAJIHA CHCPTHUA
rpa(bﬂqu noAaxoa mpu npecMsATaHe Ha pa60TaTa Ha ITPpOMCHJIMBA CHUJIa

3aKOHHUTC 3a U3MCHCHHUC M 3a 3alla3BaHC Ha MCXaHWYHATa CHCPrus B CIy4YauTC Ha

JBIDKEHUE C TPUEHE U 0€3 TpueHe

76. Ynapu Mexkay aBe Tesia

v

v

3daKOHH 34 3alla3BaHC HAa MCXaHHWYHATAa CHCPIHUA W Ha UMITYJICA IIPpU CJIIACTUYCH YAap
MCKAY ABWIKCIIO CC TAJIO U HETIOABHUIKHO TAJIO (HpI/I ABWXKCHUC 10 IIpaBa J'II/IHI/I$[)

3aKOHHU 3a 3alla3BaHC Ha UMITyJICa IMPpU a0COJIFOTHO HEEIaCTHYECH yaap, 00sICHEHHE Ha
InpomMsaHaTa Ha MCXaHWMYHATa CHCPrusad Ha CUCTEMATa OT [ABC TCJIa 3a CMCTKAa Ha

HapaCTBAHCTO Ha BbTPCIIHATA CHEPTHUA HA TCIaTa

77. 'paBuTauus

v

AN N NN

IPaBUTALIMOHHU CHIIU
3akoH Ha HIOoTOH 3a rpaBuTanusTa
LEHTPOCTPEMUTEIIHA CUJIA
rpaBUTAllMOHHA MTOTEHIIMATHA EHEePTus
KOCMHUYECKH CKOPOCTHU

78. PaBHOBecHe HAa TBBP/IO TSJIO



v
v

PaBHOBCCUC HA TBBPAO TAJIO
IIpujiara yCJIOBHATa 3a paBHOBECHUEC HA TBBPAO TAIIO

79. MoMeHT Ha UMITyJICa

v

AN

BBPTCHEC HA TBHPAO TAJIO OKOJIO HCIIOABUIKHA OC

BTOpHU IIPUHIOUIT HA MEXaHUKAaTa 3a BbPTCIIMBUTC ABUXKCHUA
MOMCHT Ha UMIIYyJICa

3aKOH 3a 3alia3BaHC€ Ha MOMCHTA Ha UMITYyJICa

80. XapMOHUYHO TpenTeHe

v
v

KHMHEMATHKa Ha XapMOHUYHO TPCIITCHE
CHUJIM 1 CHEPIUd IIpU XapMOHHUYHOTO TPCIITCHE

81. ABuxenue Ha Gaynau

v
v
v

uaeaneH Giayua
YpaBHEHHE 32 HEMPEKHCHATOCT U 3aKOH Ha bepHynu
BHCKO3€eH (QIryn]

EJIEKTPUYECTBO U MATHETHU3PM
82. E1eKTpOCTaTHYHO 10JIe BbB BAKYYM

v
v
v

ANRNENENEN

3akoH Ha KyJIOH ¥ IPUHIIMIT Ha CYNEPIIO3UIUATA 33 CIIEKTPUYHUTE CUIIU

HWHTCH3UTCT HA CJICKTPHUYHOTO IIOJIC U IPUHHUII 3a CYTICPIIO3UINA HAa MHTCH3UTETA
MHTEH3UTET Ha TOJIETO Ha MPOCTU CUCTEMH — TOYKOB 3apsili, PABHOMEPHO 3ape/eHa
cdepa, paBHOMEPHO 3ape/icHa paBHUHA

MOTEHIMAJTHA EHEPTHsI HAa CHCTEMa OT 3apsiin

MOTEHIMAJ M HAIPEKCHUE

MOTEHIMAJ Ha TI0JICTO Ha TOYKOB 3apsijI

CKBUIIOTCHUAJIHU TIOBBPXHOCTH

BPB3Ka MEXy HHTEH3UTET U HAIIPEIKCHHUE B THOPOTHO SIEKTPHYHO TI0JIE

83. EleKTpocTaTHYHO 0JIe BbB BelleCTBO

v
v
v

v

€JIEKTPOCTATUYHO I10JI€ B IPUCHCTBUE HA IPOBOJHUIIU
€JIEKTpUYHA MPOHUIIAEMOCT (KOHCTaHTa) Ha BaKyyMma

€JIEKTPOCTATUYHO II0JIE B JUEIEKTPULIM — JUEIEKTPUYHA NPOHMIIAEMOCT M IOJIE Ha
npoouB

KOH/IEH3aTOPH — KalaluTeT Ha IUIOChK KOHJEH3aTOp, €HEepPrus Ha 3apeleH
KOHJICH3aTOp, €KBUBAJICHTEH KalaluTeT Ha OaTepusi OT KOHIEH3aTOpH

84. MarHuTHH B3aUMOAeHCTBUA

v

MarHuTHa CWJIa, JIeCTBalla Ha TMPOBOJHUK, MO KOWTO Te4Ye TOK, M Ha 3apejeHa
4yacTUIA, JABWXKEIIA CE B MAarHUTHO MOJIE — CJIy4ail Ha TPOU3BOJIEH BI'bI MEXKIY
WHIYKIHSITA HA TIOJIETO U TIOCOKAaTa Ha TOKa (CKOPOCTTA)

MarHuTHO MOJI€ Ha IPOCTU CUCTEMU — COJICHOU I, TPABOJIMHEEH MPOBOIHUK



MarHMTHa IPOHUIIAEMOCT (KOHCTAHTAa) Ha BaKyyma
IIPUHUI 32 CYNEPIO3ULIUSA HA MAaTHUTHOTO T0JIe
3akoH Ha buo—Casap

AN N NN

ABMXKCHUEC HaA 3apC€lAcHa YacTulia B €AHOPOJHO MariHuTHO I10JIC

85. EjlekTpOMarHuTHa HHAYKIUS
v TIOTOK Ha MATHUTHOTO TI0JIe ¥ 3aKOH Ha Dapajieii 3a eNeKTPOMArHUTHATA HHILYKIIHs
v B3aMMHa MHAYKIOUA, CAMOUHAYKIUA U UHAYKTUBHOCT
v/ eHeprus Ha MarHMTHOTO I10JI€ HAa HAMOTKA, 110 KOATO TeYe TOK

86. EjleKTpOMAarHUTHYU TPEeNTEHUS U BhJIHU
v/ eIEKTPUYECKH TPENTAI KPbI — IPOLIECH Ha MPeo0pa3yBaHe Ha €HEPIUsTa, IEPUO U
yecToTa Ha coOcTBeHuTe TpenteHus (popmyna Ha TOMCHH)
v/ IUIOCKA €JIEKTPOMAarHMTHa BBLJIHA BBB BaKyyM — CKOPOCT, HAaIpEYeH XapakTep,
IBIKMHA HA BhJIHATA

OIITHUKA
87. Uutepdepenuns u 1udpakusi HA CBeTJIHHATA
v\ KOXEPEHTHOCT (KaueCTBEHO MOHATHUE)
ONTHUYEH BT
yCIOBUE 32 HHTEP(HEpPeHUEH MAaKCUMYM U MUHUMYM
ypaBHEHHE Ha Iu(pakIMOHHATA pPelIeTKa

ANANIENIEN

uHTEephEpEeHNs OT THHKH CI0EBE

88. OnTnyHu cucremMu
v' (opMyia Ha ThHKATA JIElIa
v/ TIpaBUIIO HA 3HAIUTE
v chepuunu ornenana — GOKYCHO pa3CTOSHHE, TEOMETPUYHO MOCTPOSBAHE HA 00pasH,
¢dopmyna Ha chepruHO OrIesaIo
v/ JUHEHHO ¥ BIIIOBO YBEIHUYCHHUE Ha 0Opasa
v/ ONTHYHH ypeau — JIyIa, MUKPOCKOII H TEIECKOTI

OU3NYEH EKCIIEPUMEHT
89. OcHOBHM M3MePHUTEIHH Ypeau
v/ ypenu 3a u3MepBaHe Ha IbJDKUHA — [1y0Jiep (HOHUYC), MUKPOMETBP
v ypenM 3a H3MEpBAHE Ha BPEME
v/ ypenu 3a H3MepBaHe Ha Maca — MEXaHUYHH ¥ €JIEKTPOHHH BE3HH
v/ ckana, 00XBar M paseIuTeIHa CIIOCOOHOCT Ha YPe

90. AHA1M3 Ha TPelIKUTe NMPHU (PU3UYHUTE U3MEPBAHUSA
v’ BHJIOBE TPEIIKH — TPyOH, CHCTEMATHYHH, HHCTPYMEHTAJIHH, CITyJailHN
v/ abCONIOTHA M OTHOCHTEIHA HEOMPEIEICHOCT (IPEIIKa)



v

ONpeAcsHE Ha HEONpeAesleHoCcTTa (Tpellkara) IpU HPOCTH MAaTEMaTUYECKH
npecMsTaHusd — ChOMpaHe/M3BaKIaHE, YMHOXECHHE/IeIeHNe, KOpeHyBaHe/CTeneHy-
BaHe

91. O6padoTBaHe M NpeACTABAHE HA eKCIIEPUMEHTAJIHH TaHHH

v

v

OCHOBHM TpaBWiIa NpU TAOIUYHO U TpaUUHO MpENCTaBsHE HAa EKCIECPUMEHTAIHH
JaHHU

W3BJIMYAHE HA YUCIIEHU CTOMHOCTH OT rpaduka

IIPpEKapBaHe Ha alpOKCUMUpAIla IIpaBa M W3BIMYAaHE HA IIapaMETPUTE HA JIMHEHHA
3aBUCUMOCT

CBEXKIAHE HA HEIMHEHHU 3aBHUCUMOCTH [0 JIMHEWHA 3aBUCHMOCT 4Ype3 CMsHA Ha
IIPOMEHIIMBUTE

X1I xmac — puszuka u acmpoHoMuUsL

MOJIEKYJIEH CTPOEJ)K HA BEIIIECTBATA
92. UneaJjeHn ras

93.

94.

95.

v
v
v

v

MOJI, MOJIapHA Maca, YUCJI0 Ha ABOTapo

ypaBHEHHE 3a ChCTOSHUE Ha ucanHus ra3 (ypaBHenue Ha Knamnelipon — Mennenees)
YHHMBEpCAIHA ra3oBa KOHCTaHTAa W KOHCTaHTa Ha boniMaH — Bpb3ka ¢ YHCIOTO Ha
ABorajzipo

MOJICKYJIHO-KMHETHYEH MOJIETT Ha UJCAJICH Ta3 — HAJIATaHe Ha ra3a, CpejHa CHEeprus u
CPEIHOKBAAPATUYHA CKOPOCT Ha MOJICKYJIUTE

H'I)pBH NMPUHIHUII HA TEPpMOJIUHAMHUKATA

v
v
v

v

BBTPEIIIHA CHEPTHsI HA UJIealieH Ta3
rpaduyueH METO/ 3a MpecMsTaHe Ha padoTara Ipu U3MEHEHHEe Ha o0ema Ha ra3
MPHUIIOKCHUC Ha I INpUHOMII Ha TECPMOJWMHAMHKATAa KbM IPOLHCCH C HACATICH Ta3 —
M30XOPEH, n300apeH, M30TePMEH, aauadbaTeH

MoJnapeH TorumHeH KamanmuTter Cy mpu mocTtosHeH obeM u Cp mpH MOCTOSHHO
HaJsIraHe

ypaBHEHHUE Ha afuabaTHUA Mpoliec, MoKa3aTen Ha aguabarara

Bropu npuHIMn Ha TEPMOAUHAMHUKATA

v
v

v

TEPMOJUHAMHUYHA BEPOATHOCT U eHTponus — popmyina Ha bonmMan

Bpb3Ka MEXJIy IMpPOMsSHA Ha EHTPONMITa M KOJUYECTBO OOMEHEHa TOIUIMHA IpU
U30TEPMEH IIPOLIEC

BTOpPHU ITPUHIIMII HA TEPMOJIMHAMUKATA

TonauHHU MAIIUHHA

v

AN

KIIJI ra ToryuHEH ABUTATEN

rpaduyHO MpeacTaBsIHe Ha paOOTHUS IMKBI Ha TOIUTMHEH JIBEraTel

[ukbn vHa KapHo u TomnmmaHa mammHa Ha Kapro — K11/ Ha mamumna Ha Kapho
IpwiaraHe Ha MPUHIUINNTE Ha TepMoAuHamHuKaTa 3a mnpecMsrane Ha KIIJ[ nHa
TOIUIMHHA MalllHA



v MPUHIMIT HA I[eﬁCTBHC Ha XJIaJuJIHa MallliHa U Ha TOIIJIMHHA IIOMIIa

CHhBPEMEHHA ®HU3UKA
96. CnennasiHa Teopusi Ha oTHocuTesHOocTTa (CTO)
v’ onut Ha MaiikencsH-Mopiy, nocryinatu Ha CTO
v/ PENaTHUBUCTKO YIb/DKABAHE HA MHTEPBAIMTE OT BPEME U CKbCSABAHE HA JBIDKUHUTE 32
JIBUKEIIU Cce Tela
v’ edexr na JJormep
V' eneprust u ummyic cnopex CTO

97. AToMHa pu3uKa
v CHEKThp Ha M3JIbYBAHE HA BOJOPOJIHMS arOM — CIEKTPAIHU Cepud M (GopMmyia Ha
PunGepr
v mozen Ha Bop 3a BomopoaHus aTom

<

CHCPIrCTUYHN HMBAa HA BOAOPOJHHUA aTOM
4 CHCPICTUYHHU 30HU B TBHPAUTC TCJIA

98. BbJIHM M KBAHTH

v’ eHeprus ¥ UMITyJIC Ha (OTOHA
HaJIATaHe Ha CBETJIMHATA
edekT Ha KomnThH

AURNIEN

CbOTHOLICHUEC 3a HCOIIPCACICHOCT KOOpJAUHATA-UMITYJIC

99. sinpena ¢pusuka

v/ CTpOEeX Ha aTOMHHTE si/Ipa
npecMsATaHe Ha JedeKTa Ha MacaTa U Ha EHeprusTa Ha Bpb3Ka Ha aTOMHHU sJIpa
BUJIOBE PAMOAKTUBHOCT U SAPEHH PEOKLIUU

ASRNRN

YpaBHCHHC 3a paJlUOAKTUBHOTO pa3lialaHe

INPOI'PAMA HA MEXJIYHAPOJHATA OJUMIINAJIA 11O ®PUSUKA

O01ma yacr

a) He ce u3ucksa mmpoko U3noi3BaHe Ha MaTeMaTU4YeH aHanu3 (AudepeHiupane u
MHTETPUPAHE) U U3I0JI3BAHETO Ha KOMIUIEKCHH YUCIIA, KAKTO U PEIIABAHETO HA
nQepeHInaIHi ypaBHEHNUSI.

0) 3amaunTe Morar Ja ChIbp)KaT MJIEH WIM SBJICHUS, KOUTO HE ca BKIIOYEHU B YdeOHaTa
nporpaMa. B TakbB ciyuait TpsOBa na Obae najeHa JocTaTbuHa MHGOpMAaIus, Taka 4e 3a

ydacTHHLIUTE 0€3 IpeABApUTEIHH 3HaHUS B Ta3U 00JIaCT, TOBA Aa HEe ObJe MpeyKa.

B) CiioxHa amaparypa, KOsTO MOJKE J1a € HEIO3HaTa 3a YYaCTHUIIUTE, HE MOXKeE J1a € OCHOBHA
4acT OT 3a/1ayaTta. AKO TakaBa ce U3M0J3Ba, TpsiOBa Ja ObAAT JaleHH MOIPOOHH YKa3aHHUSL.

r) B 3anaunte Mmepaute equHunm u popmynu TpsoBa na 6baat B cucrema Sl.



A. TeoperuuHa yact

[ITbpBaTa KOJOHA CHhIbpPXKAa OCHOBHHTE BBIIPOCH, a BTOpaTa KOJOHA ChIbP:KAa KOMEHTApH U
3a0€JIe)KKH, aKO € HEOOXOIMMO.

1. Mechanics Mexanuka

a) Foundation of kinematics of a point mass Vector description of the position of the
a) OCHOBHM Ha KMHEMaTHKa Ha MaTepHaIHa point mass, velocity and acceleration as
TOYKA. vectors

BCKTOpHO OIIMCAaHHMEC Ha ITOJOXKCHUCTO,
CKOPOCTTAa U YCKOPCHHUETO Ha MaTCpUAJIHA

TOYKa.
b) Newton's laws, inertial systems Problems may be set on changing mass
0) [Ipunuunu Ha HroToH, MHEpIIUATHU 3ajaunTe MOTAaT J1a ChAbPKAT ABHKCHUE
OTHpaBHHU CHUCTCMU Ha TAJ10 C MPpOMCHJIMBA Maca.
c¢) Closed and open systems, momentum and
energy, work, power
B) 3aTBOPEHU U OTBOPEHU CHUCTEMH, UMITYIIC,
CHCPI'HA, pa60Ta, MOIITHOCT
d) Conservation of energy, conservation of
linear momentum, impulse
F) 3aKoH 3a 3aIa3BaHe Ha CHCPIrusATa, 3aKOH 3a
3al1a3BaHC HA UMITYJICA, 3aKOH 34 3aI1a3BaHC
MOMCHTA Ha UMITYJICa
e) Elastic forces, frictional forces, the law of Hooke's law, coefficient of friction (F/R =
gravitation, potential energy and work in a const), frictional forces, static and kinetic,
gravitational field choice of zero of potential energy
1) Enactuynu cunm, CUiiM Ha TpUEHE, 3aKOH 32 | 3akoH Ha XyK. KoedunmeHT Ha TpueHe,
TpaBUTaOuATa, IOTCHIHUAIHATA CHECPTUA U CuJia Ha TPUCHE IIPpU IIOKOU U npu
paboTta B rpaBUTAIIMOHHOTO TOJIE xp3rade. M300p Ha HyJI€BO HUBO 32

MNOTCHIUAIHATA CHEPTHUA

) Centripetal acceleration, Kepler's laws
e) LleHTpocTpeMUTETHOTO YyCKOpEHUE, 3aKOHU
Ha Kenep

2. Mechanics of Rigid Bodies Mexanuka Ha uieaTHO TBbP/IO TSJI0

a) Statics, center of mass, torque Couples, conditions of equilibrium of bodies
a) CTaTI/IKa, HOCHTHP Ha MAaCUTC, MOMCHT Ha I[BOfIKa CUJIN, YCJIOBUS 34 PABHOBCCHUC HA
cuia (BbPTAI MOMEHT) TeaaTa



b) Motion of rigid bodies, translation,
rotation, angular velocity, angular
acceleration, conservation of angular
momentum

0) IBMKEHME HA TBBPIU TsJIa, TPAHCIIALUS,
BBPTEHE, BIIIOBOTO YCKOPEHUE, 3alla3BaHe Ha
MOMCHTAa Ha UMITYyJICa

c) External and internal forces, equation of
motion of a rigid body around the fixed axis,
moment of inertia, kinetic energy of a
rotating body

B) BBHIIIHY ¥ BBTpEIIHU CHII. Y paBHEHHE
3a BbPTCHEC HAa TBBPAO TAJIO OKOJIO
HCIIOJABH>KHA OC, HHCPYCH MOMCHT,
KHMHCTHUYHA CHCPI'UA Ha BbPTCHC

d) Accelerated reference systems, inertial
forces

r) Hennepuuanuu oTinpaBHU CUCTEMH.
WNuepunu cunm

Conservation of angular momentum about
fixed axis only

Camo 3ana3BaHe Ha MOMEHTA Ha UMITyJIca
CIIpsIMO HCTIOABHIKHA OC

Parallel axes theorem (Steiner's theorem),
additivity of the moment of inertia
Teopema Ha Illaiinep, aquTUBHOCT Ha
HHCPYHUA MOMEHT

Knowledge of the Coriolis force formula is
not required

He e HeoOxoaumo 1a ce 3HasAT GopMyIIUTe 32
KopuonucoBu cunm

3. Hydromechanics Xuapoaunamuka

No specific questions will be set on this but students would be expected to know the
elementary concepts of pressure, buoyancy and the continuity law.

He BxirouBaT KOHKPETHHU 337a4M OT TeMaTa, HO Ce OYaKBa YYEHHIIUTE J1a ca 3a1l03HaTH C
€JIEMEHTapHHU MOHATHS KaTo HaJsiraHe, U3TJIackBaila (ApXxuMeoBa) cuja, ypaBHEHHE 3a

HCIIPECKHCHATOCT.

4. Thermodynamics and Molecular Physics Tepmoannamuka u MoJieky;aHa pu3uka

a) Internal energy, work and heat, first and
second laws of thermodynamics

a) BbTpEIlIHA eHeprusi, paboTa U TOIUIMHA,
I'bPBU ¥ BTOPU MPUHIIUIT HA
TCPMOANHAMHKATA

b) Model of a perfect gas, pressure and
molecular kinetic energy, Avogadro's
number, equation of state of a perfect gas,
absolute temperature

0) MoJeNT Ha UIeasieH ra3, HaJIAraHe u
KHMHCTUYHA CHCPIrUuAa Ha MOJICKYJIUTE. Ywucio
Ha ABOTr aaApo, YpPaBHCHUC HA CbCTOSAHUCTO Ha
nacaJiCH ras, a0coIroTHA TEMIICpaTypa

Thermal equilibrium, quantities depending
on state and quantities depending on process
TonamHHO paBHOBECHUE, BEJIUYHHH,
3aBUCCHIN OT CbCTOSIHHUETO U BEINYNHU,
3aBUCCIHU OT IIpoueca

Also molecular approach to such simple
phenomena in liquids and solids as boiling,
melting etc.

OO6sicHeHHEe Ha MOJIEKYJIHO HUBO Ha MPOCTH
ABJICHUSA B TCUHOCTHU U TBHPAU TEJIA KAaTO
TOIICHEC, U3MMAPCHUEC U T. H.



¢) Work done by an expanding gas limited to
isothermal and adiabatic processes

B) paboTa mpu U30TEPMHO U aAMa0ATHO
paslIupeHue Ha ras

d) The Carnot cycle, thermodynamic
efficiency, reversible and irreversible
processes, entropy (statistical approach),
Boltzmann factor

r) Huxsn va Kapno, KI1JI, oopatumu u
HEOOpaTUMH MPOIIECH, CHTPOIHUS

(CT ATHCTUYCCKHU HOI[XO,Z[), KOHCTAaHTa Ha
Bommman

Proof of the equation of the adiabatic process
is not required

Hee H606OIII/IMO Ja C€ 3HAaC KaK CC U3BCXKa
YPaBHEHHETO 3a aAnadaTeH Mpolec

Entropy as a path independent function,
entropy changes and reversibility, quasistatic
processes

EnTpornusara kato pyHKIUS HA CHCTOSHHUETO,
N3MCHCHHEC HAa CHTPOIIUATA U 06paTI/IMOCT,
KBa3UCTAaTUYHHU IIPOLECHU

5. Oscillations and waves TpenTeHust 4 BbJIHI

a) Harmonic oscillations, equation of
harmonic oscillation

a) XapMOHUYHHU TPENTEHUs, ypaBHEHUE Ha
XapMOHHWYCH OCHHJIATOP

b) Harmonic waves, propagation of waves,
transverse and longitudinal waves, linear
polarization, the classical Doppler effect,
sound waves

0) XapMOHUYHU BBIIHH, Pa3IPOCTPaHEHHE Ha
BBJIHUTEC, HAIIPCUHU U HAJJIBXKHH BbJIHU,
JIMHEHA noJjrsipu3anus, KIIaCH4eCKu e(l)eI(T
Ha Jlomep, 3ByKOBU BBIIHU

Solution of the equation for harmonic
motion, attenuation and resonance
qualitatively

PGHICHI/IC Ha ypaBHeHI/IeTO Ha XapMOHI/I‘-IHI/ISI
OCHJIaTOP, 3aTUXBAHC U PE3OHAHC -
Ka4C€CTBCHO

Displacement in a progressive wave and
understanding of graphical representation of
the wave, measurements of velocity of sound
and light, Doppler effect in one dimension
only, propagation of waves in homogeneous
and isotropic media, reflection

and refraction, Fermat's principle
IIpemecTBane npu Osraiua BbjHa, pa3doupaHe
Ha Fpa(pI/I‘{HOTO NpeaACTaBsAHC Ha BbJIHATA,
N3MCPBAHUA Ha CKOPOCTTA HAa 3BYKa U
CBCTJIMHATA, e(i)eKT Ha I[OHJ'ICp CcaMoO B €IHO
N3MCPCHUC, PA3IIPOCTPAHCHUC HA BBJIHU B
XOMOI'CHHA U U30TPOIIHA CpE€lid, OTPAKCHUC
U IIpedynBaHe, npuHuui Ha @epma



c) Superposition of harmonic waves,
coherent waves, interference, beats, standing
waves

B) CYNEpIO3UIMATA HA XapMOHUYHH BBJIHH,
KOXEPEHTHH BBJIHH, HHTephepeHIus, OueHe,

CTOsAIIY BBJIHU

Realization that intensity of wave is
proportional to the square of its amplitude
Ja ce 3Hae, ye UHTEH3UTETHT HA BHJIHATA €
MIPONOPLMOHAJICH HAa KBAaJApaTa Ha HEWHATA
aMILIUTyAaa.

Fourier analysis is not required but
candidates should have some understanding
that complex waves can be made from
addition of simple sinusoidal waves of
different frequencies.

He ce u3nuckpa @ypue ananus, HO
YU4aCTHHULUTC Tpﬂ6Ba Ja 3HasT, 4€ CJIO0KHUTEC
BBJIHU MOrat na € nNpcacTaBAT KaTo
Cynepro3nnunsa Ha XapMOHHUYHA BBJIHU C
pa3iIndHu 4YC€CTOTH.

Interference due to thin films and other
simple systems (final formulae are not
required), superposition of waves from
secondary sources (diffraction),
HHuTepdepeHnius OT ThHKU IJIACTUHKH U
APYyry IMpoCTru CUCTEMH, CYIICPIIO3ULIUS Ha
BTOPUYHH BBJIHU (ITUDPAKITIS)

6. Electric Charge and Electric Field EjiekTpuueHn 3apsiji 4 eJIeKTPUYHOTO I10JI€e

a) Conservation of charge, Coulomb's law
a) 3ama3BaHe Ha 3apsja, 3akoH Ha Kymon

b) Electric field, potential, Gauss' law
0) EnextpuuHo moJje, moTeHnuan, Tteopema
Ha ['ayc

c) Capacitors, capacitance, dielectric
constant, energy density of electric field
B) Konaensaropu, kanauurer,
AUCIICKTpUYHA KOHCTaHTa, INITbTHOCT Ha
CHCPIuUsiATa Ha CICKTPUIHO ITOJIC

Gauss' law confined to simple symmetric
systems like sphere, cylinder, plate etc.,
electric dipole moment

Teopemara Ha ['ayc ce mpuiara camo 3a
MIPOCTU CUMETPUYHU CUCTEMH KaTo cdepa,
OUJIWHABP, paBHUHA U T.H., CICKTPUICH
JAUITIOJICH MOMCHT

7. Current and Magnetic Field EjnexkTpruen Tok 1 MAarHUTHO noJe



a) Current, resistance, internal resistance of
source, Ohm's law, Kirchhoff's laws, work
and power of direct and alternating currents,
Joule's law

a) Tok, CbIIpOTHUBIIEHUE, BBTPEIIHO
CBIIPOTUBJICHNE HAa U3TOYHUK. 3aKOH Ha OM,
3akoH Ha Kupxod, pabora u MoIIHOCT Ha
IMOCTOSAHEH U Ha IIPOMCHJIUMB TOK, 3aKOH Ha

xayn

b) Magnetic field (B) of a current, current in
a magnetic field, Lorentz force

6) MAariuTHO I10JIC Ha TOK, IIPOBOJHUK C TOK
B MarouTHO I10JI€, CHJIa Ha HopeHu

c) Ampere's law
B) 3akOH Ha Amriep

d) Law of electromagnetic induction,
magnetic flux, Lenz's law, self-induction,
inductance, permeability, energy density of
magnetic field

T ) 3akoH 3a CJICKTPOMArduTHATA HHAYKI U,
MAarHuTeH NOTOK, MpaBuJIO Ha JleHil,
CaMOUMHAYKI YA, MHAYKTUBHOCT, MAarHuTHA
MPOHUIACMOCT, INTBTHOCT HAa CHCPrusATa Ha
MAardmuTHOTO I10JI€

e) Alternating current, resistors, inductors
and capacitors in AC-circuits, voltage and
current (parallel and series) resonances

1) IPOMEHJIUB TOK, PE3UCTOPH, HAMOTKA U
KOHACH3aTOpPHU B MIPOMCHIIMBOTOKOBHU BEPUTHU,
MOINHOCT, PE30HAHC HA HAITPEIKCHUCTO U
TOKa

Simple cases of circuits containing nonohmic
devices with known VI characteristics
[Ipoctu ciyyan Ha BEpUTH, ChIbPHKALIU
HEJIMHEWHU €JIEMEHTH C U3BECTHU V-A
XapPaKTCPUCTHKHU

Particles in a magnetic field, simple
applications like cyclotron, magnetic dipole
moment

I18.CTI/II_II/I B MArHuTHO I10JIC, ITPOCTH
IMPHUIJIOKCHHA KAaTO HUKJIOTPOH, MAIrHUTCH
JUITOJICH MOMCHT

Magnetic field of simple symmetric systems
like straight wire, circular loop and long
solenoid

MarnutHo nose Ha IMpOCTU CUMETPUIHU
CUCTCMHU KaTO MPaBOJIUMHECH NIPOBOJHUK,
KpbIyla HaBUBKa U IbJIbI' COJICHOU]

Simple AC-circuits, time constants, final
formulae for parameters of concrete
resonance circuits are not required

[IpocTr MpOMEHIIOBOTOKOBHU BEPUTH,
BPEMCKOHCTAHTH, HC CC U3UCKBAT KpaﬁHI/ITe
(I)OpMyJ'II/I 3a MapaMCTPUTEC HA pC30HAHCHU
BEpHUTH

8. Electromagnetic waves EekTpoMarHnTHH BBJIHH



a) Oscillatory circuit, frequency of
oscillations, generation by feedback and
resonance

a) TpenTsi Kpbr yecToTa HA TPENTEHUATA |,
TreHepHUpaHe Ha TPEHTECHUS YPE3 PE3OHAHC
WM o0paTHa Bpb3Ka

b) Wave optics, diffraction from one and two
slits, diffraction grating,resolving power of a
grating, Bragg reflection,

0) BryiHOBa onThka, Tudpakius OT eIuH U
JIBa TIporiena, Tu(paKkIMoOHHA pelIeTKa,
pasaciIuTCIIHA CIOCOOHOCT Ha
nudpakimoHHa perieTka, bperoo
OTPaXXCHHUEC

c) Dispersion and diffraction spectra, line
spectra of gases

B) JUCIIEPCHOHHM U TU(PAKIIMOHHH CIICKTPH,
JIMHEHHU CIIEKTPUTE Ha ra30oBe

d) Electromagnetic waves as transverse Superposition of polarized waves

waves, polarization by reflection, polarizers | Cyneprno3suiius Ha NOJSIPU3UPAHU BHIHH
F) EJ'IGKTpOMaFHI/ITHI/ITe BBJIHU KaTO

HalIpCYHH BBJIHHU, ITIOJIAPU3ALUA ITPHU

OTPa’XCHHUC, ITOJIAPU3ATOPHU

e) Resolving power of imaging systems
1) PaznmenuTenHa cmocoOHOCT HA ONTHYHU

CUCTEMHU
) Black body, Stefan-Boltzmanns law Planck's formula is not required
€) AGCOJIIOTHO YEpHO THJIO, 3aKOH Ha He ce u3ucksa ¢popmynara Ha [1nank

Credan- bonman
9. Quantum Physics KBantoBa ¢usuka

a) Photoelectric effect, energy and impulse of| Einstein's formula is required

the photon dopmyna Ha AjiHIaiH
a) doroenedekT, eHeprus W HUMIOYJIC Ha
dboToHa

b) De Broglie wavelength, Heisenberg's
uncertainty principle
6) HvmxuHa Ha BbJIHaTa Ha Jlpbo bpoiin,
TPUHITATT 3a HEOIPEIEIIEHOCT Ha
Xaitzenoepr
10. CnenuanaHa Teopusi HaA OTHOCHUTEIHOCTTA



a) Principle of relativity, addition of
velocities, relativistic Doppler effect

a) [lpuHIMN Ha OTHOCHWTEITHOCT, ChOUpaHE
HA CKOpPOCTH, PpEIaTHBUCTKH e(eKT Ha

Homnep

b) Relativistic equation of motion,
momentum, energy, relation between energy
and mass, conservation of energy and
momentum

0) PenatuBucTko ypaBHEHUE Ha
JABMOKCHUETO, MMIIYJIIC, CHEPrusa, BpPb3Ka
MECXKAY CHEPIruAa u Maca, 3alia3BaHe Ha
CHEPIUsiATa U UMITYJICA

11. BemecrBo

a) Simple applications of the Bragg equation
a) [Ipoctu mpunoxkeHus Ha ypaBHEeHHETO Ha bper

b) Energy levels of atoms and molecules
(qualitatively), emission, absorption, spectrum of
hydrogen like atoms

0) EHeprernyHu HMBa Ha aTOMUTE U MOJIEKYJIUTE
(Ka4ecTBEHO), U3IIbYBAHE, MOMTbIIAHEe, CIICKTPH Ha
BOJIOPOIOTIOA00OHUTE ATOMHU

c) Energy levels of nuclei (qualitatively), alpha-,
beta- and gamma-decays, absorption of radiation,
halflife and exponential decay, components of
nuclei, mass defect, nuclear reactions
B) EnepretmuHu HHBa Ha sAapara (KaueCTBEHO),
amba-, Oerta- u rama-pasnagaHe, C€KCIIOHCHIUAJIHO
pasnajiane, mepuoa Ha IMoJIypa3naaaHe, CTPOCK Ha
AApOTO, MaCOB I[e(l)eKT, AAPCHU peaKIun
B. Practical Part b. EkcriepumenTanna yact
The Theoretical Part of the Syllabus provides the basis for all the experimental problems.
The experimental problems given in the experimental contest should contain measurements.
TeOpeTI/I‘lHaTa qacCcT Ha HporpaMaTa ocurypsaBa OCHOBATa 3a CKCIICPUMCHTAJIHUTEC 3a1a4u.
EKCHepI/IMeHTaHHI/ITe 3ala4i U3UCKBAT U3BBPIIBAHC HA ONIPEACIICHN U3MCPBAaHU.

Additional requirements: /lonvanumennu usuckeanus:

1. Candidates must be aware that instruments affect measurements. Yuyactauuure TpsioBa
71a 3HAST, Y€ YPEIUTE BIUSIST HA PE3yATaTUTE OT U3MEPBAHUSATA.

2. Knowledge of the most common experimental techniques for measuring physical
quantities mentioned in Part A. Ilo3HaBane Ha Hal-00mUTE METOOU 3a
eKCIIePUMEHTATHO 3MepBaHe Ha (PU3NYHHUTE BETHUYMHU, IIOCOUYEHH B 4acT A.



Knowledge of commonly used simple laboratory instruments and devices such as
calipers, thermometers, simple volt-, ohm- and ammeters, potentiometers, diodes,
transistors, simple optical devices and so on. Ilo3HaBaHe Ha 4YeCTO H3IMOI3BAHHUTE
IIPOCTH JTa0OPATOPHHU YpEeau U U3MEPBATEIIHN YCTPOICTBA, KaTo 11y0siep, TepMOMETPH,
aMIICpMETBP, BOJITMETHP, OMMETHP, MOTCHUOHUOMETBLP, AWOA, TPAH3UCTOP, IIPOCTHU
OIITUYHU CUCTCMU U OP.

Ability to use, with the help of proper instruction, some sophisticated instruments and
devices such as double-beam oscilloscope, counter, ratemeter, signal and function
generators, analog-to-digital converter connected to a computer, amplifier, integrator,
differentiator, power supply, universal (analog and digital) volt-, ohm- and
ammeters.quHHuHTe Aa MoratT Ja M3I0JI3BaT € IMMoMOIITa Ha TOYHU HHCTPYKIIUHU U I10-
CIIO)KHU YCTPOWCTBA, KaTO JBYJIbUeB ocuumiorpad, Oposy Ha 3apeleHH YaCTHIIH,
CIICKTPUYCH TICHCpATOp HA XapMOHHWYHHM TCPHOTCHUA W HUMIIYJIICCH TI'C€HEPATOP,
aHasiorouppoB  mpeoOpa3yBaTesl, CBBpP3aH KBM  KOMITFOTBD,  yCHUJIBATEIIH,
UHTErpupamy ©u audepeHluupalyd yCcTpOWCTBa, M3TOYHHUIIM Ha 3aXpaHBaHE,
YHUBEPCAJIHU (CTPEJIKOBU U LIU(PPOBU) MYITULIETH.

Proper identification of error sources and estimation of their influence on the final
result(s). AHanu3 Ha TpelIKUTEe M OIEHKAa Ha TAXHOTO BIUSHHE BBPXY KpanWHUs
pe3ynTar.

Absolute and relative errors, accuracy of measuring instruments, error of a single
measurement, error of a series of measurements, error of a quantity given as a function
of measured quantities. AOCOTIOTHA W OTHOCHTENIHA TpEIIKa, TOYHOCT Ha
HU3MCPBATCIIHUTC YpCAU, I'pCIIKa Ha OTACIHO HU3MCEPBAHC, I'PCHIKA IIPU CCpUst OT
HU3MCEPBAHUs, I'PCUIKH IIPHU KOCBCHU U3MCPBAaHU.

Transformation of a dependence to the linear form by appropriate choice of variables
and fitting a straight line to experimental points. IIpuBexgaHe Ha 3aBHCHMOCT B
JuHEeiHa ¢opma ¢ ToAXonAn] H300p HAa NPOMEHJIMBUTE (AKO € BbB3MOXKHO),
MOCTPOABAHC HA IIpaBa JIMHUA IO CKCIICPUMCHTAJIIHU JAHHU, JIMHEHa perpecus.

Proper use of the graph paper with different scales (for example polar and logarithmic
papers). IIpaBuiHo nM3non3BaHe Ha MallaOHO-KOOPAMHATHA (MUIIUMETPOBA) XapTHUs 3a
MOCTPOsiIBaHE Ha rpaUKHU B Pa3iMyYHU CKaJdM (HAalpUMep MOJSpHA M JOrapUTMUYHA
XapTus).

Correct rounding off and expressing the final result(s) and error(s) with correct
number of significant digits. IlpaBunHo 3akpbrisiBaHe M M3pa3sBaHe Ha KpailHUA
pe3yaATaT U rpemikaTta ¢ IpaBuIHUS Opoit 3Hauen iy udpu.

Standard knowledge of safety in laboratory work. CranmapTHu 3HaHus 3a TEeXHMKa IO
Oe3omacHocTTa Iipu pabora B taboparopus. (Nevertheless, if the experimental set-up contains
any safety hazards the appropriate warnings should be included into the text of the problem.)
Bwopekn TOBa, ako eKCIEPUMEHTATHOTO OOOpYABaHE KpHe HSIKaKBa OMACHOCT, TO
CBbOTBETHUTE MPeNyNpeKACHUs TpsiOBa a Ob1aT BKIIOUEHH B TEKCTa Ha 3a/1a4ara.

Temu ot nporpamara 3a

CnbcresaresHa rpyna bpoii 3apauu
HAIMOHAJHOTO ChCTE3aHHE

IIponeTHo HanMOHAIHO cheTe3aHue Mo gusnka (ot 04.03. 10 06.03.2022 r.)

nvpea cvcmezamenma spyna 3 Ot 1 go 17 BKIIOYUTEIHO




6mopa cvcmezamenna epyna 3 Ot 1 10 26 BKIIOYUTEITHO
mpema cvcmesamenna epyna 3 Ot 1 o 38 BKIIFOUHTEITHO
yemevpmMa CobCme3amenna epyna 3 Ot 1 10 62 BKIIOYUTEITHO
nema cvcmesamenua epyna 3 Ot 1 o 88 BriIFOUUTEIIHO™®
wecma cvcmezamenna epyna 3 Ot 1 o 95 BrIrOUNTENHO*

Temu oT nporpamara 3a
ceoma cvcmesamenna 2pyna 3 MesxtyHapoiHaTa OJMMIINAAa Mo

¢buzuka

*Temure ca oT 3aABbJDKUTCIIHA 1 HpO(i)I/IJ'II/IpaHa IIOArOTOBKA.




