Muno6pHayku Poccun

®denepanbHOE rOCyIapCTBEHHOE OI0JKETHOE 00pPa30BaTEIbHOE YUPEKICHUE

BBICITIETO 00pa3oBaHUs

«OpeHOyprckuii TocyapCTBeHHBIN yHUBEpcUTET UMeHH B.A. boHgapeHko»

Kadenpa paanodusuku 1 31€KTPOHUKA

PABOYAS ITPOT'PAMMA
JIACHTUTUIMHBI

«b1./]1.5.20 ®Qu3uka a0pa u 31eMeHMAapHbIX YacCmuy»

YpoBeHb BhICIIEro 00pa3zoBaHus
BAKAJIABPUAT

Hamnpagsienue moaroToBKu
03.03.03 Paouodusuxa

(KO 1 HAMMEHOBAHUE HAIIPABJICHUS [TOJIrOTOBKH )

JlazepHule cucmemvl u HaHOd)OWIOHuKCl
(HaMMeHOBaHHE HAMPABICHHOCTH (TIpOodIIs) 00pa30BaTEILHON IPOrPAMMBI)

KBanudukamus
baxanasp

dopma o0yueHus
Qunas

I'ox mabopa 2026

2250449



Pabovass nporpamma mucumnamnasl «b1./15.20 @usuxka s0pa u snemenmapHuix
paccMOTpeHa M yTBepik/ieHa Ha 3aceannu kadeapsl

Kadenpa pagnodu3uky U 2JIeKTPOHUKH

yacmuy»

HaumeHosaHue Kageopoi

nporokon Ne 5 ot "11" mapra 2026 1.

3aBeayrommii kadepoit

Kadenpa paguodusukn 1 3JIEKTPOHUKH / A.Il. Pycunosn
HaumeHosanue kagheopsl no@]/&/ 7 ﬂ V' pacuudgpposka noonucu
Henoanumenu:
IIpodeccop xad. POud /Z«,%J/(/ T.M. Umepena
QOAACHOCTD noonuce pactuugposka Hoonucu
OONHCHOC M noonucy pacuugposka noonucu
COT'JTACOBAHO:
[Ipeycenarens MeTOAMYECKON KOMUCCHUH T10 Har;?aBneH 1O MIOJITOTOBKH
03.03.03 Pagnodusuka ue T.M. Umepesa
KOO HAUMeHOBaHue nuubhas noonuce pacuugpposra noonucu

3aBe/lyIOIH OTAETIOM (bOpMH%ﬂ ¢bonma u Hay4HOU 00pabOTKH JOKYMEHTOB
' C.A. bukTumM#poBa

JUYHAS. ROOAUCH pacuugposka noonucu
Y0JIHOMOYEHHBIH 110 Ka4ecTBY (aKyibTe
" A.JI. CrpekajioBckasi

UMHAS NOONUCH N pacuugposka noonucu

Ne perucrpanuun

© Umepesa T.M., 2026
© 0r'Y, 2026



1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

eanb (eH) OCBOCHHS TUCITATUIMHBI:

OcBoenne xkommnerenmuid OIIK-1,2 B mporecce oO0ydeHus ocHOBaM (PU3UKHU Apa U JIEMEHTAPHBIX
4acTHI U (POPMUPOBAHUE Y CTYAEHTOB IIEJIOCTHOTO MPEACTABICHHS O SIBICHHUAX H MTPOIECCaX, OTHOCAIIMXCS
K JAHHOMY pa3feny (hU3HKH.

3agaun:

N3yueHre METOJOB HCCIIEAOBAaHUS aTOMHOTO spa U SIJACPHBIX IMPOLECCOB, OCHOBHBIX MOHATUH H
3aKOHOB (DM3MKHM A7pa W SJIEMEHTAapHBIX YaCTHL, a TAaKXKe NMPHOOpPETEHHE HABBIKOB PELICHUS 3ajad I10

JTAaHHOM MUCLMIIJINHE.

2 MecTo JUCUMILIIMHBI B CTPYKTYpe 00pa30BaTe/ibHO NPOrpaMMbl

JuctumimHa oTHOCHTCS K 0a30Boit yactu 0yioka [l «{ucurimmHb! (MOTYITH )

[TpepexBusutsl aucuumunsl: b1./[.5. 19 Amomnas ¢usuxa, b1./].B.13 Xumusa

[ToctpexBusuThl aucuutuindbl: 52.11.5. V.1 O3nakomumenvuas npakmuxa

3 TpeGoBanus K pe3yjabTaTaMm 00yYeHUs MO TUCIUIINHE

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH HaA (I)OpMI/IpOBaHI/IC CJICAYIOIIUX PE3YJIbTAaTOB O6y‘IeHI/I${

Kon v HaumMeHOBaHHE
dopMupyeMBbIX
KOMIIETEHIINI

KOI[ 1 HAUMCHOBAHUC MHUKATOPA
JOCTHIXKCHHUA KOMIICTCHII NN

[Tnanupyembie pe3yabTaThl

00y4eHUs IO TUCLIUIUINHE,

XapaKTEPU3YIOIIUE ITAITbI
(hOpMUPOBAHUS KOMITCTCHITHIA

OIIK-1 Cnocoben
IIPUMEHSTH 0a30BbIE
3HaHUs B 007acTH PU3UKU
U paguoQpU3UKU U
UCIOJIb30BaTh UX B
npo¢ecCuOHAIIBHON
JeSTeIbHOCTH, B TOM
qyucie B cepe
Ne1aroruuecKon
JeSTeTbHOCTH

OIIK-1-B-1 3HaeT oCHOBHBIE MTOHATHS U
3aKOHBI (PU3UKHU U IPYTUX €CTECTBEHHBIX
HayK, METO/Ibl MAaTEMaTUYECKOI0 aHaJn3a,
anreOpel U TEOMETPUN

OIIK-1-B-2 YMeer pemiats CTaHAAPTHbIE
npogecCuoHaAIbHBIC 3a/1a4U C
MpUMEeHEeHHEeM (PU3UKO-MaTeMaTHUYECKUX U
€CTECTBEHHOHAYYHBIX 3HAHUW, METO/IOB
Hay4HOI'0 aHaJln3a U MOJEIUPOBAHUS
OIIK-1-B-3 Bianeet HaBbIKaMHU
TEOPETUUECKUX U SKCIIEPUMEHTAIBHBIX
uccaen0BaHuil B cepe
npoeccHoHaBbHOM eI TENbHOCTH

3HaTh:

OCHOBHBIE MOHITHS U 3aKOHBI
(bu3MKHU SApa U HIEMEHTApHbBIX
YaCTHII.

YMmerb:

- IPUMEHSTh TEOPETHUECKHUE
3HAHUS K PEIICHUI0 MPAKTHYECKUX
3aad.

Baajgern:

- HaBBIKAMH MCTIOJIH30BAHUS B
npodeccuoHaIbHOMN e TeTbHOCTH
0a30BBIX 3HAHUI B 00J1aCTH
(GU3MKY U pauOpU3UKH.

OIIK-2 Cnocoben
MIPOBOJIUTH
AKCIIEPUMEHTAIIbHBIC U
TEOPETHUECKUE HAyUHbIE
HCCIIEI0BaHUs 00BEKTOB,
CUCTEM U IIPOLIECCOB,
oOpabaTsIBaTh U
MPEJICTaBIISTh
IKCTIEPUMEHTAIIbHBIE
JTAaHHbBIC

OIIK-2-B-1 3HaeT OCHOBHBIC HAyYHBIC
METObI TEOPETHYECKOTO U
HKCIEPUMEHTATBHOTO HCCIIEIOBAHUS
00BEKTOB, MPOLIECCOB U SBICHUM
OIIK-2-B-2 YmMeer ucnoib30Bath
(bu3MKO-MaTeMaTHUECKUA anmapar JJis
pa3pabOTKK MaTeMaTUYECKUX MOJIEIICH
SIBJICHU, TIPOLIECCOB U OOBEKTOB MPHU
peleHnn 3a1a49 B IpoQecCuoHaTbHON
JeSATeIbHOCTH

3HaTh:

- OCHOBHBIE METO/IbI
HCCIIEA0BAHUH, UCTIOJIb3YEMBIE B
¢busuKe sapa U HIEMEHTAPHBIX
YaCTHII.

Ymern:

- IPUMEHSATH PUBHUKO-
MaTeMaTHYeCKUi anmapar npu
pelIeHNH 3a/1a4 B
npoecCHOHATLHON 1EATEIEHOCTH.
Baajgers:

- HaBBIKAMHU CaMOCTOSITEIBHOTO
PUOOPETEHNUS] HOBBIX 3HAHMH.




4 CTpyKTYypa U coJepKaHue JUCUUIIIHHbI

4.1 CTpyKTypa IMCHUATINHBI

OO0mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3aueTHbIe eAMHUIBI (144 akaieMUuecKuX yaca).

TpynoeMKoCTb,
Bun paboter aKaJIeMIYECKHX 9aCOB
6 cemecTp BCETO
OO0masi Tpy10€MKOCTh 144 144
KonrakTHasi pa6ora: 51,25 51,25
Jlexuum (JI) 34 34
[Tpaxtrueckue 3ansatus (I113) 16 16
Koncynpranuu 1 1
ITpomerxyTouHas arrectanus (3a4eT, SK3aMeH ) 0,25 0,25
CamocrosiTe/ibHas1 padoTa: 92,75 92,75
- npopabomKa u NO8MopeHue N1eKYUOHHO20 MAmepuana u Mamepuaid
VUEOHUKOB U YUeOHbIX NOCOOUlL,
- Uzyuenue pazoenos Kypca 6 cucmeme dJ1eKmpoOHHO20 00VUEeHUsL,
- UzyueHue pazoenos Macco8020 OMKpPbIMO20 OHIAUH-Kypca «Adepnas
dusuxay,
- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM;
- 10020MOBKA K PYOEI’CHOMY KOHMPOJIO.
Bua uToroBoro KOHTpoJIA (3aueT, IK3aMeH, T depeHITUPOBAHHBIH 3K3aMeH
3a4er)
Pazensl qucHUIUIMHBL, U3ydaeMbie B 6 cemecTpe
KosnmuecTBo yacoB
Ne HaumeHnoBanue pa3aenon ayAutopras BHEay/I.
pasnena BCETO pabota
T 113 | P pabora
1 Crarnyeckue CBOMCTBA sJep 25 6 4 15
2 SAnepHbie Moenu 18 4 2 10
3 PannoakTBHOCTE 25 6 4 15
4 VICTOYHUKY U METObI PETUCTPALIUU SAECPHBIX 21 6 2 15
YaCTHUIL
5 S nepuble peakiuu 16 4 2 10
6 Jlenenue v CUHTE3 aTOMHBIX SJEP 19 4 15
7 DJIEMEHTAPHBIE YaCTULIbI 20 4 2 14
Wroro: 144 34 | 16 94
Bcero: 144 34 | 16 94

4.2 ConepxxaHue pa3/iesioB AU CHUNIHHBI

1. CraTuyeckue cBoiicTBa sijiep

BBenenue. Macca sigpa. MeToasl U3MepeHus: MacCchl. DHEPTHUS CBSI3U sAApa. 3aBUCUMOCTh yIEIbHON
SHEPTUHU CBSA3M OT MAaccOBOTrO 4Ywciia. Pasmepsl siipa. Meroabl ompezaelieHus pa3mepoB siep. CrnuH u
MarHMTHBI MOMEHT sifipa. M3MepeHne CliiHOB M MarHUTHBIX MOMEHTOB sifiep. YeTHOCTh. 3aKOH COXpaHEeHUS
YETHOCTH. DJIEKTPUUYECKUM KBaJAPYINOIbHBIH MOMEHT S/pa.

2. SInepHble Moaen

Kanenbnas monens. @opmyina Beitizekkepa. Mojaens o6omouek. O000EeHHAs MOIETb.

3. PaamoakTHBHOCTH



OCHOBHOM 3aKOH paJMOAKTUBHOIO pacmana. AKTUBHOCTh. [locTosiHHas pacraga U crmocod ee
omnpeneneHus. Anbda-pacnaa. OMIUpUYECKHE 3aKOHOMEpHOCTH anb(da-pacrnana. bamanc sHeprum mpu
anb(a-pacmage. OJeMEHThl Teopuu anbda-pacmaga. Tpu Buga Oera-pacmana. DMIHUPHYECKHE
3aKOHOMEpPHOCTH OeTa-pacnana. bananc snepruu npu Oera-pacnaze. 'aMma-u3inydeHue siiep U BHYTPEHHSS
KOHBepcHs 31eKTpoHOB. M3omepsl. Ddpdext Meccbayapa.

4. IUcTOYHMKH M MeTO/AbI PErHCTPALMH SI/IEPHBIX YACTHI]

[Tpuniuns! paboTel yckopuTeneil. Buapl yckopureneil 3apsHpkeHHBIX 4acTHIl. MICTOUHUKY HEHTPOHOB
U ramMma-KBaHTOB. OCHOBHBIE XapaKTEPUCTUKHU JAETEKTOPOB dYacTull. [IpuHIUNBI pabOThl CYETUYUKOB U
TPEKOBBIX JIETEKTOPOB.

5. SinepHble peakuuu

3aKOHBI COXPAHEHUS B SJICPHBIX PeaKIUsAX. MeXaHU3MBbI SACPHBIX PEaKIIUil.

6. JleleHUe U CHHTE3 aTOMHBIX sijiep

Uctopusa oTkpbiTHs HEUTpoHA. JlesleHne aToMHBIX saep. Bropuunble HelTpoHbl. LlenmHas peakius
JelieHUsT W ee NpPHUMEHEHHE. YCTPONCTBO M MPUHIUN pPabOThl TETEPOreHHOIO SJIEPHOr0 PEeaKTopa.
Tepmosinepubie peakiuu. [Ipodaema ocyiecTBICHHS YIPaBIIeMOi TepMosiiepHoi peakiuu. Hykineocunres
BO BCEJICHHOM.

7. JaeMeHTapHbIE YaCTUIIbI

Knaccudukanus 5sneMEHTapHBIX YacTUIl. AHTHYACTUIBL. 3aKOHBI COXpaHEHHs B (U3HKe
aJIeMEHTapHbIX YacTull. KBapkoBas MOJenb aIpoHOB.

4.3 lIpakTUyecKkue 3aHATHS (CEeMUHAPBI)

Ne 3ansTus Ne Tema Koxr-s0
paszziena 4acoB
1-2 1 Pemenue 3a1a4 Ha onpezienieHue paguyca, Maccbl U SHEPTUU CBA3U 4
szep.
3 2 OO6osoueuHas MoJienb sSapa. HaxoxxeHue crimHa, YeTHOCTH U 2
MarHMTHOTO MOMEHTA Siipa B MOJICJIH 000JIOYCK.
4-5 3 3aKoH paJiM0aKTUBHOTO pacnaaa. Anbda- u 6era-pacmnasl. ['amma- 4
W3ITydeHUe, BHYTPEHHsISI KOHBepcus, apdext Meccbayapa.
6 4 YckopuTenu 3apsSHKeHHBIX YaCTHII. 2
7 S) Pemenue 3a1a4y Ha 3aKOHBI COXPAHEHUS B SJIEPHBIX PEAKIHUSX. 2
8 7 3aKOHBI COXpaHEHMsI B (PU3HKE HJIEMEHTAPHBIX YACTHIL. 2
Wroro: 16

5 Y4yeOHO-MeTOANYECKOE 00ecnedyeHue TUCIUIIINH DI
5.1 OcHoBHas quTEpaTypa

1. Cusyxumn, [[. B.OOuwmi# kypc dusuku [Tekct] : B 5 T.: yue6. mocodue st By30B / JI. B. CuByxuH .
- M. : ®uzmatiut, 2002.. - ISBN 5-9221-0229-X. - ISBN 5-89155-077-6 T. 5 : ATomHas u sijaepHas Gpu3u-
Ka. -, 2002. - 784 c. - Yka3.: c. 769-782. - ISBN 5-9221-0230-3. - ISBN 5-89155-088-1.

2. CagenneB, U. B. Kypc obmeit ¢pusuku [Teker] : B 5 kH.: yueOnuk / U. B. CasenseB. - M. :
ACTActpens, 2002.. - ISBN 5-17-008962-7. - ISBN 5-271-01033-3 Ka. 5 : KBaHToBas ontuka. AToMHas
¢uzuka. Ousuka TBepaoro tena. dusznka aTOMHOrO Aapa U dIEeMeHTapHbIX yactull. - , 2002. - 368 c. : un -
ISBN 5-17-004587-5. - ISBN 5-271-01307-3.

5.2 lonojHuTEIbHAA JIUTEPATYpPa

1. Uponos, U. E. KBantoBas ¢usuka. OcHoBHbIe 3ak0oHBI [ Tekcr] : yue6. mocobue ans By3oB / U. E.
Hponos. - M. : Jlaboparopus bazosbix 3uanuii, 2001. - 272 c. : un - ISBN 5-93208-055-8.

2. Uponos, U. E. 3amaun mo kBanToBO#M (pusuke [Tekct] : yued. mocobue ans By3os / U. E. Upomos.-
2-e u3n., ucnp. - M. : ®usmarnut ; CII6. : HeBckuit uanext : JIB3, 2001. - 216 c. : un. - (Texauueckwii

yauBepcurer) - ISBN 5-93208-056-6.
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3. Umepesa, T.M. COopHHUK BONPOCOB 3a/Ja4 M yHpaXHEHUH no sepHoil gusuke. [Tekct] : [yd.
nocobue] / T.M. Umepena. - OpenoOypr.:0I'Y, 2006, -126c.

5.3 llepuoauyeckue U3IaHUsA

1. XKypHan 3KkcniepuMEeHTaJIbHON M TeopeThdeckol pusuku : xypHal - M. : AxageMHu3gaTLEHTp
"Hayxa" PAH, 2016.
2. Ycenexu pusndeckux Hayk : )xypHail. - M. : ArerrctBo "Pocneuats", 2016.

5.4 UnTepHeT-pecypchl

1. www.ph4s.ru - ®u3uka cTyieHTaM U mKoJbHIKaM. O0pa3oBaTenbHbIN poekT A.H. Bapruna,
MUDMN.

2. http://kvant.mccme.ru/ - Hayuno-nomynsipablil pusnko-maremaTuueckuil xypHain « KBany.

3. http://www.physbook.ru/ - DnekTpoHHbIE Y4E€OHUKH U Ky pHAJbI 110 (PU3HKeE.

4. https://openedu.ru/course/ - «OtkpbITOe oOpasoBanue», Karamor kypco, MOOK: «SnepHas
¢buzukay.
5. http://www.jetp.ac.ru/cgi-bin/r/index - XKXypHan sKkCrIEepUMEHTAIBHON U TEOPETUUECKON (PU3UKH.

6. https://ufn.ru/ - Ycenexu ¢puznueckux HayK : KypHaJl.

5.5 IlporpammHoOe oOecnedeHue, npodeccHoHaAbHbIe 0a3bl JAaHHBIX W HMHG(OPMAIMOHHBIE
CIIPABOYHbIE CHCTEMbI

1. Onepaunonnas cucrema PEJ] OC
2. INaket oducHbIx npunoxenuii «MoiOduc ObpazoBanue»
3. st paboTsl ¢ pecypcamu HTepHET - BeO-Opay3ep Anaekc https://yandex.ru/

6 MaTepHaﬂbHO-TeXHH‘IeCKOB o0ecreyeHue JUCHUIIIHHBI

VY4eOHble ayAUTOpPUM IS MPOBEIEHUS 3aHATHI JIEKIMOHHOIO THUIA, CEMHUHAPCKOrO THUIMA, JUIS
IIPOBEJEHUS TPYNIIOBBIX W HWHAMBHUIYAJIbHBIX KOHCYJbTAl[Mi, TEKyLIEr0 KOHTPOJS U MPOMEXKYTOUHOU
aTTecTaluu.

AyIuTOpHM OCHAILIEHBl KOMIUIEKTAMH YUYCHHUYECKONH MeOeu, TEXHUUECKUMH CpeAcTBaMu 00yUueHus,
CIIy KallluMU JJIsl IpeCTaBlIeHUsl yueOHON nHpopMauu O0JIbIION ay IUTOPUH, YUEOHBIMH IJITaKaTaMU.

[Tomernienue 11t CaMOCTOATENBHOM pabOThl 00YYaOLINXCS, OCHAILIEHHOE KOMIBIOTEPHON TEXHUKOM,
noAKIoYeHHON K cetu "HMHTepHer", m oOecmedeHHEM OCTyNa B SJIEKTPOHHYI0 HH(POPMAIIMOHHO-
obpazoBarenbsHyto cpeny OI'Y.
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