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1. HEJIM U 3AJIAYU JUCIHHUTIJINHBI
Hean ocBoOeHNs AUCHUNIIMHBI (MOIYJISA):

]_[CJ'IBI-O OCBOCHUS JUCHUIIIINHBI ABJIACTCA:

co3nanue (GyHIaMEHTAIbHON 0a3bl 3HAHUM, HA OCHOBE KOTOPOU B TATBHEUIIIEM MOXKHO
pa3BUBaTh OoJiee yriTyOJeHHOE U JeTaIN3UPOBAHHOE N3YUEHHUE IPYTUX pa3iesoB (U3NKUA U
CIIELIMAIM3UPOBAHHBIX KYpPCOB.

3agaun:

3amavyaMu OCBOEHHS JUCLUIIINHEI SIBJISIOTCS

1. u3yyeHrne OCHOBHBIX MIPUHITUIIOB (DU3UKH sJIpa U SIBJICHUH, MPOUCXOIAIINX B MUPE
3JIEMEHTAPHBIX YaCTHII,

2. YCTAaHOBJICHHUE CBS3M MEXTY PA3TMYHBIMUA (DU3NUCCKUMHU SBICHUSIMH, BBIBOJI
OCHOBHBIX 3aKOHOB B BHJIC MAaTEMAaTHYECKUX YPaBHCHHUIA,

3. MOCTaHOBKA M aHAJIU3 33/1a4d, TPUMEHEHHE Pa3IUYHBIX METOJIOB PEIICHHUS.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OOII
ukn (paznen) OIl: B1.0O
TpeOoBanus K NpeABAPUTEIbHON MOAT0OTOBKE 00y4aK0IIerocs:

O6H_[I/II71 KypC «®Du3nKa aTOMHOI'O sapa U 3JICMCHTAPHBIX YaCTUID> CTABUT CBOEH IIEIIbIO
IO3HAKOMUTH CTYACHTOB C OCHOBaMH 3KCHepI/IMeHTaHBHOﬁ n TGOPCTHHCCKOﬁ HHGpHOfI (1)I/I3I/IKI/I C
TEM, YTOOBI BBIITYCKHHK CI)I/ISI/IKO'TGXHI/I‘IGCKOFO (baKynBTeTa HUMCII JOCTAaTOYHO IIOJTHOC
npeaACTaBJICHHUC 00 OCHOBHBIX pe3yiibTaTaX U COBPECMCHHBIX TCHACHIIUAX B Pa3BUTUU MOJ'IO,Z[OI71
HAayKH. 9TO0 Kacaercs B MEPBYIO OUCPCb: CBOMCTB aTOMHBIX AACP, paAuOAKTUBHOCTH, AACPHBIX
peaKHI/Iﬁ H OSKCIICPUMCHTOB B (1)I/IBI/IK6 HHU3KHUX, CPCAHUX H BBICOKHUX SHCpFHfI; HYKJIOH-HYKJIOHHBIX
B3aHMOHeﬁCTBHﬁ 1 CBOMCTB AACPHBIX CUJI; MOACIIM ATOMHBIX AJICP, B3aUMOICUCTBHUS AACPHOIOo
H3JIyUCHUS C BCUICCTBOM; (bYH,Z[aMCHTaJIBHBIX B3aHMOHCﬁCTBHﬁ B IIPUPOACL; KJ'IaCCI/I(bI/IKaI_II/II/I
QJICMCHTAPHBIX YaCTUI]; COBPEMCHHBIX aCTpO(i)I/IBI/ILIeCKI/IX HpeHCTaBHeHHﬁ.

AtomHas pusuka

JMCcUMIIMHBI (MOYJIH) U MPAKTHKH, 1JI51 KOTOPbIX 0CBOEHHE TAHHOW JUCIUNJIMHBI
(MoayJis) He00X0AMMO KaK MpeauiecTByoLIee:

KBanToBasg mexaHuka

du3ndecKuit MPaKTUKYM 10 (GU3UKE aTOMHOTO SIAPa U AJIEMEHTAPHBIX YaCTHUII
3. OFBEM JJUCHHUIIJIMHbI

O0nas TPYA0EMKOCTh 33ET
YacoB 1o yueOHOMY TUIaHY 108
B TOM 4HcJIe:

ayJIUTOPHbBIC 3AHITHUS 42
camMoCTosITeNIbHasl paboTa 19
4acoOB Ha KOHTPOJIb 27

4. INTAHUPYEMBIE PE3YJIBTATbBI OBYUYEHMUS 110 JUCHUIIINHE,
COOTHECEHHBIE C INTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITIPOT'PAMMBI

OIIK-1.1: Ananmusupyet pusndeckre 00bEKTHI U MPOIIECCH ¢ TPUMEHEHUEM 0a30BBIX
3HaHUU B 007aCTH (PU3MKO-MAaTEMATHICKCKUX HAYK

OIIK-2.2: PemraeT TeopeTHUECKHUE 3a/1a41 U IIPOBOAUT MOJIETUPOBAHUE (PUZNIECKUX
00BEKTOB, CUCTEM U MPOLIECCOB B PAMKAX HAYYHOT'O UCCIICOBAHMUS.

VYK-1.1: Ananuzupyer 3a1aqy, BbIIess €€ 0a30BbIe COCTABIISIONINE



VK-1.2: Onpenensier, MHTEPIPETUPYET U pAHXKUPYET HHPOPMALIUIO, TPEOYEMYIO IS
pEeLIeHNs TOCTaBJIEHHOM 3a/1a4K
VK-1.5: PaccMatpuBaeT u npejaracT BO3MOKHbIC BAPUAHTHI PEIICHUS TOCTaBICHHOM
3aJla4yM, OILICHUBAs UX JOCTOMHCTBA U HEJIOCTATKU
5. BUJAbI KOHTPOJIA

Bunbl KOHTpOJIsL B ceMecTpax:

SK3aMEHBI | 6

6. SI3BIK IIPEIIOJJABAHUA

SI3BIK NIpenogaBaHusi: pyCCKUM.

7. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI (MOAYJIA)

Kon HaumeHoBaHue pa3jiesioB u Bun Cemectp | YUacoB | Uctou- | [Ilpumeuan-
3aHAT. TeM 3anarus | / Kype HUKH ue

Pazgen 1. CsoiicTBa aTrOMHBIX
sIep

1.1 |[Snpo KaK COBOKYIHOCTS | JIek 6 2 JI1.1 J11.2
MPOTOHOB U HEUTPOHOB. Macca u J1.3
SHEprusi sapa. DHEprus CBs3U
anpa. KanenpHast ~ Mopens,
MOJTyIMITUPUYECKast
Baiizexkkepa g macc  siapa,
CIIMH ¥ MAarHUTHBIM MOMEHT S/Ipa.
KBagpynonbHblil 37€KTpUYECKUN
MOMEHT, Y€THOCTh, Marmueckue
yHucna, sAAepHble  00O0JIOYKH,
0000111eHHast MOJIEIb SIpa.

1.2 |PammoaxTtmBHBIE TpeBpamenus | Jlex 6 2 J1.1J11.2
sanep. PannoaxkTuBHBIE J.3
CEeMENCTBA. HckyccrBenHas
pPaanOaKTUBHOCTb. Buast
pacnaJios.

1.3 |B3aumopneiictBue HYKIOHOB ¥ |Jlek 6 2 JI1.1 J11.2
CBOMCTBA SICPHBIX CUIL. Jd1.3

1.4 |[Mogenu aTOMHBIX siAEP. Jlex 6 2 JI1.1J11.2

J1.3
1.5 |Oneprus  cBa3u.  Dopmyna|llp 6 2 JI1.1J11.2
Baiizekkepa J1.3
1.6 |bera-pacnan ITp 6 2 J1.1J11.2
J1.3

1.7 | Anbda-pacnan Ip 6 2 J1.1J11.2
J1.3

1.8 |PaamoaxTuBHBIN pacnas. ITp 6 2 J1.1J11.2
J1.3

Paznen 2. SinepHbie peakiuu




2.1

AnepHple  peakuuu.  3aKOHBI
COXpaHEHHUS B AJIEPHBIX
peakuusax. OHEpruss MU IOpor
peakuuu. CeyeHHs]  peakLMid.
Kananel peakuuii. Kunemartuka
SAIEPHBIX peakiui. MexaHu3Mbl
ANEepHBIX  peakuuid. Monens
COCTaBHOro snapa. Pe3oHaHCHBIE
anepuele  peakuuu. Dopmyna
bpelita-Buruepa. IIpsimble
anepHble peakiuu. Onruueckas
MOJIENb Apa.

Jlex

JI1.1JI11.2
Jq1.3

2.2

B3aumopneiictBue  (GOTOHOB |
JJIEKTPOHOB c AIpaMHu.
Heiitponnas ¢usuka. [enenue
anep. [enenue u30TONOB ypaHa
HeWTpoHamu. llenHas peakuus
JieneHus.  SlnepHble  B3PBIBBL.
Snepusle  peaktopel.  Teopus
HOJKPUTUYHOTO AJIEPHOTO
peakropa. Peakuum  cuHTE3a
nerkux  saxpep.  TepmosiaepHas
JHEPrus. TpancypaHOBBIE
JJIEMEHTBI.

JIek

J1.1J11.2
J1.3

2.3

SInepHsle peakiun

Ilp

J1.1J11.2
J1.3

Pasnen 3. B3aumopeiictsue
SAJIEPHOTO U3ITyYEHUS C
BEIIIECTBOM

3.1

B3anmopeicteue  3apsKEHHBIX
yacTull co cpenoil. Tspkensle U
JIeTKue YaCTHIIBL. [Totepn
SHEPrUM Ha  HOHU3ALMIO U
BO30YXKICHHE aTOMOB.
Pagnanuonnsie notepu. [Ipobern
3apsHKEHHBIX YacTHIl.
B3aumoneiictBue HEUTPOHOB C
BEIL[ECTBOM. 3amenieHue
HEUTPOHOB. [Ipoxoxnenue
raMmma-u3J1y4eHHs yepes
BEIIIECTBO: ¢doroaddexr,
Komnron — addext, poxaeHue
AIEKTPOH-TIO3UTPOHHBIX nap.
Oddext BaBunosa — UepeHkosa.
Ho3zumerpus. buonornyeckoe
JIEMCTBHE U3IIYYECHHS U 3aIUTa OT
HETO.

JIex

JI1.1J11.2
Jd1.3

3.2

Helitponsl. B3aumopeiictsue ¢
BEIIECTBOM.

Ip

JI1.1J11.2
J1.3

3.3

BzaumoneiictBue YaCTHII c
BEIIECTBOM

JI1.1J11.2
Jd1.3




Pasnen 4, YacTuusl u

B3aWMOJIEVICTBUS.

4.1 |Yersipe Tumna GpyHaaMeHTaIbHBIX | JIek 3 JI1.1JI1.2
B3auMozeucTBusa. KoOHCTaHTBI U J1.3
paanycsl B3aUMOJIEHCTBUS.
[IpuHnHIBL OIIUCaHUs
B3aHUMOJCUCTBUS YaCTHI] B
KBaHTOBOM TEOpUU IOJIAL.
[lepeHocunky B3aUMOIEHCTBUSL.
OcHoBHbIE XapaKTEPUCTUKHU
yactull. Kinaccudukanus gactun.
KBaHTOBBIE 4MCIIAa YacTHL] U
3aKOHBI COXpaHEHHUSI.
Antuuactuubl.  Bo3OyxaeHHble
COCTOSIHUSI aJJpOHOB. Pe30oHaHCHI.
Crpannblie YaCTULBL.
AHTHUYaCTHULIBIL. Heitrpanbabie
YacTHULIBI.
4.2 |DnexTpoMarHWTHBIE Jlex 2 JIT.1 JI1.2
B3aUMOJICHCTBUS. J1.3
4.3 | CunbHbIE B3aUMOIAEUCTBUL Jlex 2 JIT.1 J11.2
J1.3

4.4 |CnaOble B3aMOJECHCTBHS. Jlex 2 JI1.1JI1.2
J1.3

4.5 |[O6benunenue B3aumoneiicteuil | Jlex 2 JI1.1JI1.2
J1.3

4.6 |[CoBpemennbie actpodusuueckue |Jlex 2 JI1.1JI1.2
[IpEACTaBICHUS JI1.3

4.7 |DnemeHTtapHbIe ygactuusl. | [Ip 2 JI1.1JI11.2
B3anMozneincTBus a1eMeHTapHBIX J1.3
YacTHUIL

4.8 |Hyxneocunres u Becenennas Cp 7 JI1.1JI1.2

J1.3

4.9 |DxcnepuMmeHTanbHble MeToabl B|Cp 5 JI1.1JI1.2
¢u3uke  BBICOKUX  DHEpPrHil. JI1.3
VYckopurenu. Berpeunsle myuku.

[lyykn  BTOPMYHBIX  YacTHIL.
JIeTEeKTOPBL. Peaknuun c
yacTuuamMu. Bsaumonencrsus u
pacraibl YaCTHUIL
Pazgen 5. Kontpois
5.1 |DOk3amen OK3aMeH 27 JI1.1JI1.2

J1.3




Cnucok o0pa3oBaTe/IbHbIX TEXHOJIOTHIH

1 |AxrtuBHOe ciymanue

8. OHEHOYHBIE MATEPHAJIBI VI ITIPOBEJEHU S TEKYIIEA "
IMPOMEXYTOYHOU ATTECTALIUN

8.1. OIIeHO‘lHI)Ie MaTepUuaJbl 1JId IIPOBECACHUA TeKyIIIeﬁ arrecranmuu

Cwm. IIpunoxenue

8.2. OIIeHO‘lHI)Ie MaTepHuaJbl 1JId IIPOBECACHUA HpOMe)KyTOqHOﬁ aTTeCTaliumn

8.3. TpeGoBaHus K peiiTHHI-KOHTPOJIIO

9. VYYEBHO-METOJNMYECKOE U ”TH®OPMALIMOHHOE OBECIIEYEHUE
TUCHUILIMHBI (MOLYJIS)

9.1. PexomeHnayemas Jqureparypa

9.1.1. OcHoBHas JUTEpaTypa

Tudp

Jlureparypa

J1.1

CagenneB U. B., Kypc o6meli ¢pusuku. B 3-x TT. Tom 3. KBanToBas ontuka. ATOMHast
¢uzuka. dusnka TBepA0ro Tena. PU3UKa aTOMHOTO SI/Ipa U 3JIEMEHTapHBIX yacTtull, CaHKT-
[etepOypr: Jlans, 2023, ISBN: 978-5-507-47045-7,

URL.: https://e.lanbook.com/book/322505

Jd1.2

Kanuronos U. M., Beenenue B ¢pusuky siapa u yactun, Mocksa: @uzmariut, 2010, ISBN:
978-5-9221-1250-5,
URL.: https://biblioclub.ru/index.php?page=book&id=75503

J1.3

CusyxuH /1. B., O6muii kypc puszuku, Mocksa: ®uzmarnut, 2002, ISBN: 5-9221-0230-3,
URL.: https://biblioclub.ru/index.php?page=book&id=82991

9.3.1 IlepeyeHb NPOrpaMMHOro odecneYeHus

1

Adobe Acrobat Reader

2

WinDjView

9.3.2 CoBpemMeHHbIe PO(eccHOHAIbHBIE 0a3bI JaHHBIX U MHGOPMAaIlHOHHBbIE CIIPABOYHbIE

CUCTEMBbI

9BbC «ZNANIUM.COM»

9B5C «(IOPAUT»

OBbC «YHuBepcuterckas OUOIMOTEKA OHIIAHH

1
2
3
4

9BC «Jlaaby»

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MOAY JIS)

Ayaur-1 OoOopynoBanue




3-2026

KOMIUIEKT y4eOHOU MeOesu, MePeHOCHON HOYTOYK, MEPEHOCHON MYIbTUMETUWHBIN
MPOEKTOP, PKPaH

3-218  [xomruiekT yueOHOI Mebenu, MepeHOCHOI HOYTOYK, POEKTOp, SKpaH

3-228  [xomruiekT yueOHOI Mebenu, MepeHOCHO HOYTOYK, POEKTOp, SKpaH

3-226  |xomriekT yueOHol Mebenn, MuKIepHbIil MynbT, AyAHOKOMIUIEKT, HTepakTHBHAS
cucTeMa, mpoekTop, TeleKoMMYHUKAIIMOHHBIE MIKa(bI, YKPaH, KOMIBIOTEP

3-227 KOMIUIEKT y4eOHON MeOesu, MepeHOCHON HOYTOYK, POEKTOP, IKpaH

11. METOAUYECKHUE MATEPHUAJIBI VIS OBYYAIOHIUXCSA ITIO OCBOEHUTIO

TACIATITAHBI

Cwm. I[Ipunoxenue




IV. Ouenounsle MaTepuHajbl JAJdsi TPOBeJeHUs] TeKylleil u
MPOMEKYTOYHOI aTTecTauuu

Dopma nposedenus IK3aMeHa: CTYyICHTbI, OCBOMBIINE IIPOrpaMMy Kypca,
MOT'YT TIIOJyYUTh OILIEHKY II0 HWTOraM CEMECTPOBOW H IOJyCEMECTPOBOM
PEUTHUHIOBOM arTecTaluu coracHo «llojmokeHnt0o o pPEUTUHIOBOM CHUCTEME
ooyuenus TBI'Y» (mpotokos Ne8 ot 30 anpens 2020 r.).

Ecmn ycnoBus «llonoxxeHust 0 peUTUHIOBOW CHUCTEME ...» HE BBIIOJIHEHBI,
TO DK3aME€H cJaercsi coracHo «IloyIoKEeHUI0 O MPOMEXYTOYHON AaTTECTAlUU
(3k3aMeHax W 3ayeTax) OoOydaromIMXCs MO MPOrpaMMaM BbICHIErO0 OOpa30BaHHUS

TBI'Y» (mpotokon Nell ot 28 anpens 2021 r.)

Jlsis npoBeieHNsl TeKyIel ¥ MPOMEKYTOUYHOM ATTeCTALMHU:

YK-1. CnocobeH oCymecTBJIATh NMOUCK, KPUTHYECKHI AHAJN3 W CHHTE3
uHpopManMU, NPUMEHATh CUCTEMHBbIH MOAXO0/ JAJIsl PelIeHUs] MOCTABJICHHBIX
3aja4:

VK-1.1. Ananusupyer 3aaaqy, BeIIENss €€ 0a30BbIe COCTABIISIONINE;

VYK-1.5. PaccmaTtpuBaet u npeiaracT BO3MOXKHBIE

BapHUaHThI PEIICHNS IOCTABJICHHOM 33/]a4M, OLICHUBAsl UX IOCTOMHCTBA U HEJJOCTATKH.
3aganmue:

Pemmts 3amady: Bo CKOJBKO pa3 yKMCIO pacnajoB AP paJMOaKTUBHOTO MO
I B TeueHMe mepBBIX CYTOK GOINBINE YHC/IA PACIAZOB B TCYCHHE BTOPBIX CYTOK?
Ileprox moypacmana u3otona 1 paser 193 sacam.

Cnoco0 aTrecTanuy: NNCbMEHHBIN

Kpurepuu ouenku:

- Boicoxuii yposensv (3 oanna). TlonumaeT (U3NKY SBICHUSA, COCTABIISCT
MaTEMaTUYECKUE BBIPAXKEHUS JUIsl TIoJydeHus perieHus. [lomydaer mpaBHIIbHBIN
OTBET.

- Cpeonuit yposensv (2 oanna). Ilonnmaer pusuky sBiaeHus. VcnbIThIBacT

CJIOKHOCTH C COCTaBJICHHCM MAaTCMaTH4YCCKHUX BBIpa)KeHI/Iﬁ JI1 TOJIYYCHUA

pewenus. [lomydaer npaBUIIbHbBIN OTBET.



- Huskuit yposenv (1 6ann). Tlonumaer ¢usuky siBneHus. VIcmbITBHIBaeT
CIIOXKHOCTH C COCTaBJICHHEM MAaTeMaTHYE€CKUX BBIPAKEHUN JUIsI TOJYyYEHHUS
pemienus. M3-3a anredpanyeckoil HETOUHOCTH HE TOJy4YaeT NPaBUIbHBINA OTBET.
OIIK-1. Cnocob6en npumMeHATh 0a30Bble 3HAHUSI B 00JacTH (U3MKH H
paauopu3MKH U HCHO0JIb30BATh UX B NMPO(EeCCHOHAIBLHON eATEeJbHOCTH, B
TOM 4YHCJ€e B cepe meaaroru4ecKou aesiTeJIbHOCTHS.

OIIK-1.1. ITpumenser 6a30Bbie 3HAHUS B 00JIaCTH (PU3UKO-MATEMATHIECKUX
HayK JUIS pelIeHus 3a/1a4 NpopeCcCUOHATbHON 1EITEIbHOCTH.
3ananue:

Pemmmre 3amauy: Omnpepenuts B JaOOpaTOPHOM  CHUCTEME  KOOpAWHAT
KHHETHUECKYI0 SHEPIMIO sypa +B€, 0OpasylolIerocss mpH IOPOroBOM 3HAYCHHH
SHEPIHHU HeliTpoHa B peakiyn «C(M@)iBe

Cnoco0 arrecTanMu: NUCbMEHHbBIN

Kpurepuu oueHku:

- Bovicokuit yposensv (3 6anna): llonumaer QU3KMKY SBICHHS, COCTABISCT
MaTE€MaTUYECKHE BBIPAKEHUS Ul MOJydeHHs pemieHus. Ilosydaer nmpaBUIBHBIN
OTBET.

- Cpeonuit yposensv (2 oanna). Ilonnmaer pusuky sBiaeHus. VcnbIThIBacT
CIIOKHOCTH C COCTaBJICHHEM MaTEMaTHYECKUX BBIPAKECHUN [UIS IOJIyYCHUS
pemenus. [lomydaeTr npaBUIbHBINA OTBET.

- Huskuut yposenv (1 6ann). Tlonumaer ¢usuky siBiacHus. VCHbIThIBacT
CIIOHOCTH C COCTaBJICHHUEM MAaTeMaTHUYE€CKUX BBIPAXKEHUN JUIsl TOJyYEHHUS
peuenus. 13-3a anrebpanyeckoil HETOUHOCTH HE MOJTY4YaeT NPABUIbHBIA OTBET.

OIIK-2. Cnoco0eH NMPOBOAUTH IKCINIEPUMEHTAJbHbIE U TeOpPeTHYECKHe
HAY4YHbI€¢ HCCJIEAOBAHUA O00BEKTOB, CHCTEM M MPoOLEcCOB, o0padaTbIBaTh M
NPeACTaABIATH IKCIIEPMMEHTAJIbHbIC IaHHbIC;

OIIK-2.2. IIpoBOomuUT TEOPETUYECKOE U3YUYCHHE OOBEKTOB, CHCTEM H
IIPOLIECCOB B paMKaX TEMbI HAYYHOT'O UCCIIEIOBAHUS

3aganue:



1. Pemwuts 3amauy: BbluuciIuTh yAENbHYIO SHEPIHIO CBSA3M IS SApa

12¢~

2. Pemure 3amauy: Onpenenutb KUHETHYECKHUE DHEPIUM O-YACTUIBI U

KOHEYHOTO SIAPA [IPH O-pacmage =5 =~ all+a,

Cnoco0 aTrecTanuy: NNCHMEHHBIN

Kpurepuu oneHku:

- Bovicokuii yposensv (3 6anna): llonumaer QU3HNKy SBICHHS, COCTABISCT
MaTeMaTUYECKUE BBIPAXKEHUS NI MOodydeHus pemieHud. [lomydaeT mpaBUIIbHBIN
OTBET.

- Cpeonuit yposensv (2 oanna). Ilonnmaer pusuky sBiaeHUs. VcnbIThIBacT
CIOKHOCTH C COCTaBJICHHEM MATEMaTUYECKUX BBIPAXKEHUN I TOJy4YCHUS
pemenus. [lomydaeTr npaBUIbHBINA OTBET.

- Huskuut yposenv (1 6ann). Tlonumaer ¢usuky sBiacHHs. VICTIBITBIBACT
CIOKHOCTH C COCTaBJICHHEM MAaTEMaTUYECKHX BBIPAKCHUN Uil MOJy4YECHUS
pemenus. 3-3a anreOpandyeckoil HETOYHOCTH HE MOIYYaeT NPAaBUIbHBIA OTBET.

V. VY4eOHO-MeTOAHYecKOe M  HHPOpPMAIMOHHOE  olOecredyeHHe
AUCHMILTHHBI

1) Pexomennyemas nmuteparypa

a) OCHOBHAas JiuTepatypa:

1. Myxun K.H. Dkcnepumenrtanbhas sigepHas ¢gusuka. B 3-x 11. T. 1. ®usnka
aTOMHOTO sJpa. CIIb. Jlans, 20009. 384 C.
http://e.lanbook.com/books/element.php?pll_id=277

2. Myxun K.H. DkcnepumentanbHas snaepHas ¢usuka. B 3-x tr. T. 3. ®usuka
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2) IIporpamMHoOe obecrieueHue
a) JIneH3snoHHoe nporpaMmMHoe o0ecreueHue
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4) TIlepeuenb pecypcoB HH(POPMAIMOHHO-TEICKOMMYHUKAITMOHHOW  CETU
«HTEpHET», HEOOXOAUMBIX I OCBOSHUS TUCITUTLIMHBI

SAnepuas pusuka B MaTepuere http://nuclphys.sinp.msu.ru/

VI. Meroauyeckue MarTepuaibl JJIA OOYYAKIIMXCH IO OCBOCHUIO
TUCHUNIIHHBI
— NJIaHbl NPAKMUYECKUX (CeMUHAPCKUX) 3aHAMULL.

— cOOpHUKU 3a0aY.
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— MemoouyecKue peKoMeHoayuy no Op2anu3ayuu camocmosamenbHou pabomel
CMYOeHmos.
— mpebo8anus K peumuHe-KOHMpOJiO
— NJIAHbL NPAKMUYECKUX (CEMUHAPCKUX) 3AHAMUIL:
Cemunap 1: Pemenune 3amau Ha Temy «PaccessHue 3JI€MEHTapHBIX YacTULl U
pa3Mepsl aTOMHBIX siaep». [Ipumeps 3aaau:
1. Anpda-gyactunpl ¢ kuHetmueckod oHepruerr T = 6.5 MdB  wucnbIThIBatoT
197 ,
pe3epdopIoBCKOE paccestHue Ha sjpe 3001a — Au. Onpeaenuts: 1) mapamerp
— on°-
CTOJKHOBEHHsI b g anbda-gactui, HaOmomaeMbix moj yriaoMm &= 907
2) MUHAMAQJIBHOE PACCTOSHUE TImi, COJNMKEHUS anb(a-gacTur] C sIpoM;
3) kunetndeckyto (T) u 4) norennuansayto (E) sHeprun anbda-yacTuil B 3TOH
TOUKE.
2. IlpotoH ¢ ku"eTnueckoii sueprueit T = 2 M»B HaneTaeT Ha HEMOJBIKHOE SIIPO
197
Au. Onpenenuts quddepeHImanbHOe CCUCHUE paccestHus da/f 4@ Ha Yro &
=60° . Kak u3MeHurcs BenvurMHa TU(DPEpEeHINAIBHOIO CEUEHUs PacCesHuUs,
27 A 19
€CJIM B KQUECTBE PacCenBaroNIero sapa Beiopars < Al
3. BeruncnuTth cedeHHWe paccesHUs a -YacTHIl C KWHETHYECKOW SHepruei
- 208 0
T = 5 M»sB kynonoBckuM nojem sifipa “ Pb o yrimamu 6obiie 90°.
Cemunap 2: Peuienue 3a1ay Ha TeMy «DHeprus cBs3u saep. KamnenbHas Moaenb
anpax». [Ipumeps! 3anau:
12
1. BblYMCINTB YAEIBbHYIO 3HEPTHIO CBA3M 1Jis saapa — C.
. . 12
2. Haiitu sHeprum oTAelieHust HEUTpOHa U MpoToHa oT siapa ~~C.
. 12
3. Haiitu sHepruto otaeneHus anbda-gactuilsl ot —C.
Cemunap 3: Pemenne 3amauy Ha TeMy «KBaHTOBBIE XapaKTEPUCTUKH SIIEPHBIX
cocTosiHuY. 1Ipumepsl 3a1ay:
1. OnpenenuTh CIMHBI M YETHOCTH OCHOBHBIX COCTOSIHUIA M30TOINOB KUCIOPOAA
®0-*0. OtseT: /2, 0*, 5/2°,0".
2. OnpenenuTh CIOMHBI M YETHOCTH OCHOBHBIX COCTOSTHHU simep oK U 5Ca.

OtBeT: 3/2° 1 7/2° COOTBETCTBEHHO.



3. Ilpeacka3aTh MarHUTHBIE MOMEHT sifpa 3,SC B OCHOBHOM COCTOSHHH,
OMHPAsCh HA OMHOYACTHIHYIO MOJIeTh o0omoduek. OTBeT: +5,794,

4. Tlpemcka3aTb MAarHUTHBIA MOMEHT sapa .C B OCHOBHOM COCTOSIHHH,
OMHPAsCh HA OMHOYACTUIHYIO MOJIEeTh 000odeK. OTBeT: +0.64 4,

Cemunap 4: Pemienue 3ag1au Ha TeMy «PannoakruBHoCTb». [Tpumepsl 3a1ay:

1. AxTHBHOCTH Mpemnapara 32p paBHa 2 MKKu. CKOJIBKO BECUT Takoil mpenapar?
nepuoj noJjiypacnajaa paseH 14.5 cyToxk.

2. B pesynbrare o -pacnajga paauii 22°Ra MIpEeBpAILACTCS B PAIOH 222Rn. Kaxkoit
o0BeM pajJioHa TMpPU HOPMAIBHBIX YCJIOBUSX OYJIET HaXOJIUThCA B
paBHoBecuu ¢ 1 T pamms? Ilepron monmypacmaga “>°Ra Tip(Ra) = 1600 rer,
’Rn - Tip(Rn) = 3.82 ans.

3. VienbHoe cozepxkanue usorona “*C, yCBOGHHOIO JepeBOM MPH €ro KU3HH,
3aTEM YMEHBIIIAETCS BCIEACTBUE [3 -pacmaza ¢ nepuoaom mnoaypacmnaaa 5700
aer. OmnpenenuTs BO3PACT JEPEBSIHHOTO MpenMeTra, OOHapyKEHHOIo MpH
PACKOTKax, €CIM yebHas aKTHBHOCT - C 3TOro mpeamera coctasmser 0,1
OT y/IeJIbHOM aKTUBHOCTH CBEXKECPYOJIEHHOTO JepeBa.

4. Vicnonw3ys dopmyny Baifizekkepa, OlleHUTh, HAUMHAS C KAKOTO MAacCOBOTO
YUCJIa CTAHOBUTCS YHEPTETUYECKN BO3MOXKHBIM ¢ -pacnai. Oteer: A>150.

5. OuenuTth nepuoj noijiypacnaaa pajuoaKTHUBHOTO siipa, MUCIYCKAIOLIEro o -

qacTUIBl ¢ dHepruei 1 MbB, ecinu saapo “2Th mMeer mepuo mojypacaia

T =1.4-10" JeT U UCIYCKaeT o-4acTUlbl ¢ dHeprueil 4 M»oB, a mis sapa
?2Po mepuoj monypacmanga T=3-107 ¢ u E, =8,8 MaB. Otser: T =3.2.10*
JIET.
Cemunap 5: Pemenue 3amau Ha teMy «Jlenenue siaep. SnepHble peakiiumy.
ITpumeps! 3amau:
1. C nomompto hopmyssl Beltzekkepa

238
a. Beruncnoure 3HEpruto, BHICBOOOXKIAEMYIO MpHU JeieHuH siapa ~ U Ha

JIBa OJMHAKOBBIX OCKOJIKA.



b. Haiimure kpuTudeckoe 3HAYCHUE Z°/A, IIpU KOTOPOM CTaHOBUTCH
DPHEPreTUYECKH BO3MOXKHBIM JIEJICHHE s/pa Ha JBa OJMHAKOBBIX
OCKOJIKA.

2. B03MOXXHBI M peaKIiu:
1. a+'Li »"B+n;
2. a+™C- “N+d

O] IGMCTBUEM ¢ -4aCTHI] C KUHeTH4Yeckou sHepruei T, =10 M»B?

Otsert: 1. Bo3aMoxHa, 2) HEBO3MOXKHA.
3. Boruuciuts nopor peakuun: “N + a -0 + p, B AByX ciydasx, ecim
HaJICTAIOIIECH YaCTHUIIEH SABIACTCS:
1) a-gactuma, 2) sapo N. Dueprust peakmuun Q = 1.18 MbdB.
OOBSICHUTH pe3yJIbTar.
4. OnpenenuTh, Kakyl0 MUHUMAQIbHYIO SHEPrUI0 JIOMKEH HMETh IPOTOH,
4YTOOBI CTajla BOZMOXHOM peaKiius
p+d->p+p+n.
Cemunap 6: Pemenue 3amau Ha TeMy «OJEMEHTAapHbIE YacTHUUbl M HX
B3aumozenucTeuey». [Ipumepsl 3a1au:
1. Kakas wMuHUManbHasi KUHETHYECKash OJHEPrusi YacTUI[ KaXJIOro u3

CTAJIKUBAIOIIMXCS MyYKOB PP — KoJUTalaepa HeoOXoauMa Il TIPOTEKAHUS
peakumii: 1) p+p—>0Q +Q7; 2) p+p—o>2"+A; 3) p+Po>A+A?
DHeprud TIOKOS YaCTHII: mp02 =938,27 MhB, m Q,CZ =1672,43 M>B ,
m,c* =1192,55 M8, m,c” =1115,63 MoB.

2. HaiiTu, KaKkue U3 CaMbIX TSOKEIBIX SIEp U aHTHUSAEP MOTYT 00pa3oBaThCs B
peakuuu p+ p OpU COyJAAPEHUH TPOTOHA ¢ dHeprued E = 3-10%5B ¢

HCTIOJIBUKHBIM ITPOTOHOM M Ha BCTPCUHBLIX ITYUKAX IIPOTOHOB, YCKOPCHHBIX

JI0 TAKOM K€ DHEPIUHU.



3. Ompenenuth dactunbl X, oOpasylomuecs B CICAYIONINX PEaKIHUsIX
CUJIBHOTO B3aUMO/ICHCTBUSL: 1) 7m+p—>K +p+X; 2)
K+p>Q +K°+X;3) p+p>ZE +727+X .

4. Moryr nm cueaywmomue peakmuu: 1) 7z +p—>K +Z +K'; 2)
7+ poAT+2°% 3) K'+n—>X +7° mnpoucxomuts B pesyibraTe
CHJIBHOTO B3aWMOJICHCTBUSI.

— cOopHuKu 3a0ay:

1. Céopuux 3aday no obwemy xypcy @Qusuxku. 4.3 Amomuas u sdepuas
Qusuxa. Cmpoenue eewecmsa./I[loo ped. B.A. Osuunkuna. M.:
Quszmamknueza, 2009.-512 c.

2. Casenves U.B. Cooprux 6onpocog u 3adau no oowetl gpusuxe. CI16.: Jlans,
2005.-288c.

3. Upooos U.E. 3a0auu no obweti puzuxe. M.: bunom, 2001. — 432c.

4. CébopHuk 3a0au no oowemy xypcy uszuxku. B 5 m. Ku. V. Amomnas ¢usuxa.
Quzuxa s0pa u memenmapuvix yacmuy / Iloo peo. /[. B. Cusyxuna. M.:
OU3MATIIUT; JIAHB, 2006. - 184 c.

— MemoouuecKue peKOMeHOAyUuUu no OP2AHU3IAUUU CAMOCMOAMENbHOU Padomul
CMYOeHm08:

1. V3y4uTh peKOMEHAYEMYIO JTUTEPATYDY.

2. IIpocMoTpeTs 3a7auu, pa300paHHbIC HAa ayIUTOPHBIX 3aHATHUSX.

3. Pazobpatb 3a7a4H, PEKOMEHI0BaHHBIE npenojaaBaTeaeM TUISt
CaMOCTOSATENILHOTO PEIIEHUs, UCIOJIb3Yys, P HEOOXOAMMOCTH, TMPUMEPHI
pelIcHUS aHATOTUYHBIX 3a71a4.

4. O6cyauThb mpoOIeMbl, BOZHUKIIIHE MPU PEIICHUH 33/1a4 C TIPEToJaBaTesIeM.
Tpeoosanua Kk peimunz-konmponaro. B TedeHue cemecTpa JBa pasa (Ha
MOIYJIBHBIX HEACISIX) HE0OXO0IUMO:

1) cmate mTpenojaBaTel0 PEMICHHsS JTOMAITHUX 3aJad, IOJyYeHHBIX |3

YKa3aHHbIX C60pHI/IKOB 3ajgaq,



2) OTBETHTh HAa  TEOpPETHYECKHME  BONpOChl.  [Ipumepbl  BOIPOCOB
(http://nuclphys.sinp.msu.ru/misc/questions.htm):

Cocras u pasmep sapa. N-Z quarpaMMa aTOMHBIX SIIED.

Macca u sHeprus ca3u aapa. opmyia Baizekkepa.

PanuoakTuBHBIN pacnan saep. 3aKOHbI paAMOAaKTUBHOTO pacnaja sapa.
Anbda-pacnaa. KynoHoBckuit 1 IeHTpOOEKHBII Oapbephl.

bera-pacnaza. DxcniepumeHTaIbHOE OOHAPYKEHUE (AHTH))HEUTPHUHO.
["amma-niepexo/ibl B siApax. DIEKTPUUECKUE U MATHUTHBIE TaMMa-TIEPEXObI.
JIelTpOH - CBA3aHHOE COCTOSIHUE HEMTPOHA U IPOTOHA.

CsoiicTBa HYKJIOH-HYKJIOHHOT'O BSaHMOHeﬁCTBHH.

© o N o gk~ Db Pe

Me3zoHHast Teopus AACPHBIX CHIL.

10. SAnepHble peakuu. 3aKOHBI COXPAHEHUS, KUHEMATHKA.
11.Mexanusmsl siaepHbIx peakuuid. [Ipsmeie peakunu. CoctaBHOE s1poO.
12. lenenue siaep.

13.Mopaenb siaepHBIX 000I0YEK.

14.OnHoyacTHYHbBIE U KOJIJIEKTUBHBIC BO30YKICHUS SIEP.

15. ®ynnamenTanbhble yacTuiibl CTaHIaPTHON MOJENN
16.3akoHbI cOXpaHeHHs B (U3UKE YACTHIL.

17.YacTuisl 1 aHTUYACTHUIIBL.

18.Pe3oHaHCHBIE YACTHIIHI.

19.9nekrpomMarauTHbIe B3auMoeicTBUS. CTPyKTypa HyKJIOHA.
20.M3ocnuH. M30cIMHOBBIE MYJIBTUILIETHI.

21.CtpanHocTb. PoxxaeHue u pacmnaj CTpaHHbIX YaCTHII.
22.CunbHuble B3auMozeiictBus. Ksapku. ['moonst. [Iger.
23.KBapkoBas cTpyKTypa aapoHOB. bapronsl. Me30HbI.
24.Cnabpie B3aumoeiictus. [IpomexyTounbie O030HEI.
25.Cnalpble pacnajipl JENTOHOB U KBApKOB.
26.1IpocTpancTBeHHas HHBEpCHs. P-4eTHOCTD.

27.3apsnoBoe conpsbkeHue. 3apsiioBas yeTHocTh. CP-unBepcusi.

28.006pamenue Bpemenu. CPT-Teopema.



29. OynnaMeHTalbHbIC B3auMoieicTBUsL. OObeTMHEHNE B3aUMO/ICHCTBUI.
[Tpo6Giiema HeCTaOMIIBHOCTH MTPOTOHA.
30.Hykneocunres Bo BeenenHno. SlnepHpie peakiiuu B 3Be3/1aX.

KocMuueckue JIy4Hn. CocraB n IIPOUCXOKIACHUC
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