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

eanb (eaH) OCBOCHMS JUCIATUIMHBI:

OcBoenne xkommnerenmuii OIIK-1,2 B mporecce 00ydeHus ocHOBaM (U3UKU S1pa U JIEMEHTApHBIX
YacTUIL U1 (GOPMHUPOBAHUE Y CTYJEHTOB LIEIOCTHOTO MPEJICTABICHHS O SBJICHHUSX U Ipoleccax, OTHOCAIIMXCS
K JAHHOMY pa3feny (hU3HKH.

3agaun:

N3yueHre METOJOB HCCIIEAOBAaHUS aTOMHOTO spa U SIJACPHBIX IMPOLECCOB, OCHOBHBIX MOHATUH H
3aKOHOB (DM3UKM sijipa W 3JEMEHTApHBIX YacTUL, a TAKKe NMPUOOPETEeHHE HABBIKOB PELICHMs 3a7ad I10

JTAaHHOM MUCLMIIJINHE.

2 MecTo JUCUMILIIMHBI B CTPYKTYpe 00pa30BaTe/ibHO NPOrpaMMbl

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

[MpepexBusutsl aucuurunbl: 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${

Kox u HaumenoBanue
dopMupyeMBbIX
KOMIIETCHIINHI

KOI[ 1 HAUMCHOBAHUEC MHIHUKATOpA
JOCTHIXKCHHUA KOMIICTCHII NN

[Tnanupyembie pe3yabTaThl

00y4eHUs IO TUCLIUIUINHE,

XapaKTEPU3YIOIIUE ITAITbI
(hOpMUPOBAHUS KOMITCTCHITHIA

OIIK-1 Cnocoben
MIPUMEHSITH 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 TOHATHS U
3aKOHBI (PU3UKHU U IPYTUX €CTECTBEHHBIX
HayK, METO/Ibl MAaTEMaTUYECKOI0 aHaJn3a,
anreOpel U TEOMETPUN

OIIK-1-B-2 YMeer pemiats CTaHAAPTHbIE
npogecCuoHANIbHBIC 3a/1a4H C
MpUMEeHEeHHEeM (QU3MKO-MaTeMaTHUYECKUX U
€CTECTBEHHOHAYYHBIX 3HAHUW, METO/IOB
Hay4HOI'0 aHaJln3a U MOJEIUPOBAHUS
OIIK-1-B-3 Bianeet HaBbIKaMHU
TEOPETUUECKUX U SKCIIEPUMEHTAIBHBIX
Hccae0BaHmil B chepe
npoecCHOHANBHON eI TENbHOCTH

3HaTh:

OCHOBHBIE TTOHSTHS U 3aKOHBI
(bu3MKHU AApa U HIEMEHTAPHBIX
YaCTHII.

YMmerb:

- IPUMEHSTh TEOPETHUECKHUE
3HAHUS K PEIICHUI0 MPAKTHYECKUX
3aad.

Baajgern:

- HaBBIKAMH MCTIOJIH30BAHUS B
npodeccuoHaIbHOMN e TeTbHOCTH
0a30BBIX 3HAHUI B 00J1aCTH
(bU3MKK U paTuOPHU3UKH.

OIIK-2 Cnocoben
MPOBOJIUTH
IKCTIIEPUMEHTAIIbHBIC U
TEOPETHUUECKUE HAyUHbIE
HCCIIEI0BaHUs 00BEKTOB,
CUCTEM U IIPOLIECCOB,
oOpabaTsIBaTh U
MPEJICTaBIISTh
IKCTIEPUMEHTAIIbHBIE
JTAaHHbBIC

OIIK-2-B-1 3HaeT OCHOBHBIC HAYYHBIC
METO/bI TEOPETHUECKOTO U
AKCIEPUMEHTATHHOTO HCCIICIOBAHUS
00BEKTOB, MPOLIECCOB U SIBJIICHUI
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
HCCIIEIOBAHUM, UCTIONB3yEMBbIE B
(bu3uKe sipa U SJIEMEHTAPHBIX
YacTHII.

YMeTh:

- IPUMEHSATH (PUBHUKO-
MaTeMaTUYECKUH anmnapar npu
pelieHuu 3a1a4 B
npodeccnoHaNbHOM e TENEHOCTH.
Baajaersb:

- HaBBIKAMH CaMOCTOSITEIHEHOTO
MPUOOPETEHNS HOBBIX 3HAHUH.




4 CTpyKTYypa U coJepKaHue JUCUUIIIHHbI

4.1 CTpyKTypa IMCHUATINHBI

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

TpynoeMKoCTb,
Bun paboter aKaJIeMHUYECKHIX 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
ITpomesxyTouHas 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,
- U3yyeHue pazoenos Kypca 8 cucmeme 21eKmpoHHO20 00yUeHUsl,
- U3yueHue pazoenos Macco8020 OMKpbIMo20 OHIAUH-Kypca «depnas
dusuxay,
- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM;
- H0020MOBKA K PYOEHCHOMY KOHMPOJIO.
Bua uToroBoro KOHTpoJIA (3aueT, IK3aMeH, T depeHITUPOBAHHBIH 3K3aMeH
3a4er)
Pazensr qucHUIuIMHLL, U3ydaeMbie B 6 cemecTpe
KonmuecTBo yacos
Ne ayIuTOpHast
pasena HaumenoBanue pazaenon Beero pabora BHeay/I.
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
Uroro: 144 34 | 16 94
Bcero: 144 34 | 16 94

4.2 ConepxxaHue pa3/iesioB AU CHUNIHHBI

1. CraTuyeckue cBoiicTBa sijiep

BBenenue. Macca sigpa. MeToapl U3MEepeHUsT MacChl. DHEPTHUS CBS3H A1Ipa. 3aBUCUMOCTh yIEIbHON
SHEPTUHU CBSA3M OT MAaccOBOro 4Ywciia. Pasmepsl siipa. Meroabl ompezaelieHus pa3smepoB siaep. CrnuH u
MarHMTHBI MOMEHT sifipa. M3MepeHne CliiHOB M MarHUTHBIX MOMEHTOB sifiep. YeTHOCTh. 3aKOH COXpaHEeHUS
YETHOCTH. DJIEKTPUYECKHUI KBaJPyNOIbHBIA MOMEHT fIpa.

2. SInepHble Moaen

Kanenbnas monens. @opmyia Beitzekkepa. Moaens o6omouek. O0001mIEeHHAs MOICTTb.

3. PaamoakTHBHOCTH



OCHOBHOM 3aKOH paJMOAKTUBHOIO pacmana. AKTUBHOCTh. [locTosiHHas pacraga U crocod ee
omnpeneneHus. Anbda-pacnaa. OMIUPUUYECKHE 3aKOHOMEPHOCTH anbda-pacnana. bamanc sHepruu mpu
anb(a-pacmage. OJeMEHThl Teopuu anbda-pacmaga. Tpu Buga Oera-pacmana. DMIHUPHYECKHUE
3aKOHOMEpPHOCTH OeTa-pacnana. bananc snepruu npu Oera-pacnaze. 'aMma-u3inydeHue siiep U BHYTPEHHSS
KOHBepcHs 31eKTpoHOB. M3omepsl. Dddext Meccbayapa.

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

[Tpuniuns! paboTel yckopuTeneil. Buapl yckopureneil 3apsHpkeHHBIX 4acTHIl. MICTOUHUKY HEHTPOHOB
U ramMma-KBaHTOB. OCHOBHBIE XapaKTEPUCTUKH JAETEKTOPOB dYacTull. [IpuHIUNBI pabOTHl CYETUYHUKOB M
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 NpPHUMEHEHHEe. YCTPOICTBO W MNPUHIMN pabOThl TE€TEPOreHHOrO SIEPHOr0 peakKTopa.
Tepmosinepubie peakiuu. [Ipodaema ocyiecTBICHHS YIPaBIIeMOi TepMosiiepHoi peakiuu. Hykineocunres
BO BCEJICHHOM.

7. JaeMeHTapHBIE YaCTUIIbI

Knaccudukanus 5smeMEHTapHBIX YacTUIl. AHTHUYACTUIBI. 3aKOHBI COXpaHeHHs B (U3HKE
aJIeMEHTapHbIX YacTull. KBapkoBas MOJENb aJpOHOB.

4.3 lIpakTUyecKkue 3aHATHS (CEeMUHAPBI)

Ne 3anaTus Ne Tema Koo
pasznena 4acoB
1-2 1 Pemenue 3a1a4 Ha onpezienieHue paguyca, Maccbl U SHEPTUU CBA3U 4
saep.
3 2 OO6osoueuHas MoJienb sSapa. HaxoxxeHue crimHa, YeTHOCTH U 2
MarHUTHOTO MOMEHTA Siipa B MOJIEIH 000JIOUEK.
4-5 3 3aKOH paJMoaKTUBHOIO pacnaja. Anbda- u 6era-pacnanasl. ['amma- 4
W3JIy4eHHEe, BHYTPEHHsIs1 KOHBepcus, addext Meccbayapa.
6 4 YckopuTenu 3apsKEHHBIX YaCTHIL 2
7 S) Pemenue 3a1a4y Ha 3aKOHBI COXPAaHEHUS B SJEPHBIX PEAKIMSIX. 2
8 7 3aKOHBI COXpaHEHHsI B (PU3HKE HJIEMEHTAPHBIX YACTHII. 2
Hroro: 16

5 Y4yeOHO-MeTOANYECKOE 00ecnedyeHue TUCIUIIINH DI
5.1 OcHoBHas quTEpaTypa

1. Cusyxun, [[. 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 saepHas Gpu3u-
Ka. -, 2002. - 784 c. - Yka3.: c. 769-782. - ISBN 5-9221-0230-3. - ISBN 5-89155-088-1.

2. CagenbeB, . B. Kypc obmeit ¢usuku [Tekcr] : B 5 kH.: yuebnuk / U. B. CasenbeB. - M. :
ACTActpens, 2002.. - ISBN 5-17-008962-7. - ISBN 5-271-01033-3 Ku. 5 : KBanToBas ontuka. AToMHas
¢usuka. Ousuka TBepaoro Tena. Gu3nKa aTOMHOTO sApa U dJIeMEHTapHbIX Yactull. - , 2002. - 368 c. : uin -
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# pusnke [Tekcr] : yued. mocodbue mis By3oB / U. E. Mpomios.-
2-e u3n., ucnp. - M. : ®usmarnut ; CII6. : HeBckuit uanext : JIB3, 2001. - 216 c. : un. - (Texauueckwuii

yauBepcuter) - ISBN 5-93208-056-6.
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3. Umepena, T.M. COopHHK BOIPOCOB 3aja4 M YyNpaXHEHUU 1Mo sjuepHor ¢usmke. [Teker] : [yd.
nmocobue] / T.M. Umepena. - Operbypr.:OI'Y, 2006, -126¢.

5.3 llepuoauyeckue U3IaHUA

1. XXypHan 3KCnepuMEHTATBbHON M TEOPETUYECKON (DM3UKH : KypHAIL - M. : AkaaeMu3aaTieHTp
"Hayka" PAH, 2016.
2. Ycnexu GpU3MYeCcKuX HayK : )KypHal. - M. : ArerrcTtBo "Pocnevars", 2016.

5.4 UnTepHeT-pecypcsbl

1. www.ph4s.ru - ®usuka cryaeHtam u mkoiabHuKaM. O0pa3oBaTenbHblii npoekt A.H. Bapruna,
MUODU.

2. http://kvant.mccme.ru/ - HayuHo-nonyasipHblii (PU3HKO-MaTeMaTHIeCKuii xKypHan «KBaHT».

3. http://www.physbook.ru/ - DekTpoHHBIE YIEOHHKH K KYPHAIBI 110 (PH3HKE.

4. https://openedu.ru/course/ - «OtkpeiToe obpazoBanue», Kartamor kypcoB, MOOK: «SnepHas
buszukay.
5. http://www.jetp.ac.ru/cgi-bin/r/index - XXypnan skcriepuMeHTaTLHON ¥ TEOPETUYCCKON (PU3UKH.

6. https://ufn.ru/ - Ycnexu ¢pusnyeckux HayK : )KypHal.

5.5 TlporpamMHoe obGecneuyeHue, npodeccuoHaIbHbIe 0a3bl JAHHBIX M HHGOPMAIUOHHbIE
CIIPaBOYHbIE CHCTEMbI

1. Onepaunonnas cucrema PEJ[ OC
2. IMaket oducHbix npunokenuii LibreOffice
3. I[IporpaMmHasi cucTema Jjisi OpraHu3aIuy BUIe0-KoH(pepeHI-cs3u Webinar.ru

6 MaTepuajibHO-TeXHHYECKOe ol0ecnedeHne JUCHUIINHBI

YueOHbIE AyJUTOpHUU JId MNPOBCIACHUA 3aHSTHN JICKOIMOHHOI'0O THIIa, CEMHUHAPCKOIo TUIIA, A
MPOBEJICHUSI TPYIIOBBIX W WHAMBHAYAIBHBIX KOHCYJbTAIMH, TEKYIIEr0 KOHTPOJS M MPOMEXYTOYHOU
aTTeCTAIlHH.

AyIUTOpUN OCHAIICHBI KOMIUIEKTAMH yUY€HHYEeCKOW MeOenH, TEXHHYECKUMH CPeJICTBaMU 00yUYeHHs,
CITy>KalllUMU JJIs1 IPECTaBIeHUs yueOHoM nH(popManuu OOIBIION ayAUTOPHH, YUeOHBIMU TUTAKATaAMH.

[Tomerenue U1 CAaMOCTOSITEITLHOM pabOTHl 00YJAOIINXCS, OCHACHHOE KOMITBIOTEPHOW TEXHUKOM,
noakioueHHo Kk cetu "VMHTepHeT", M obOecrneueHHMEM JOCTyNa B JJIEKTPOHHYIO HH(POPMAIIHOHHO-
oOpazoBarenbHyto cpeny OI'Y.
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