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I. AHHOTALIUA
Heab u 3aaa4u TUCHUILIMHBI

Lles1br0 OCBOCHUSI TUCIIMILTAHBI SIBJISICTCS:
co3manue (QyHIaMEHTaNbHOW 0a3bl 3HAHWN, HAa OCHOBE KOTOPOH B
JabHEHIIEM MOXKHO pa3BUBaTh Oojiee YIIyOJICHHOE U JICTAIM3MPOBAHHOE
U3yUYeHHUE IPYTUX pa3aeioB (GU3MKK U CIICIUATU3UPOBAHHBIX KYPCOB.
3agayamMu OCBOCHHS TUCITUIUIAHBI SIBIISTFOTCS:
1. u3y4yeHWE OCHOBHBIX NPUHIMUIOB (GU3UKA sSApa ©  SBJICHHH,
MIPOUCXOAIINX B MUPE DJIEMEHTAPHBIX YaCTHII,
2. YCTAQHOBJICHUE CBSI3M MEKAY Pa3IMYHBIMU (U3NYCCKHMHU SIBICHUSIMH,
BBIBOJI OCHOBHBIX 3aKOHOB B BHJ/IC MaTEMaTHUYCCKUX YPaBHEHU,
3. IOCTAaHOBKA MW aHAIM3 3aJlayd, NPUMEHCHUE pa3JIUYHBIX METOJOB

peIICHMUS.

MecTo qucuuiuinHbl B cTpykType OOIT

JucuunnnHa «Pu3nka aTOMHOTO ]Ipa U AJIEMEHTApHBIX YaCTUI» BXOJIUT
B biiok 1./lucunmanuasl o0s3aTenbHON YacTu yueOHoro miana OOIT.

O6mwmit kypc «®Pu3rKa aTOMHOrO SiApa U 3JIEMEHTApPHBIX YACTHID) CTABUT
CBOCH ILENBI0 ITO3HAKOMUTH CTYAEHTOB C OCHOBAMM JKCIEPUMEHTAIBHOW U
TEOPETUUECKOU SJIEPHON (U3BHUKHU C TeM, YTOOBI BBIITYCKHUK (PU3UKO-TEXHUUYECKOTO
(dakynpTeTa UMEJN AOCTATOYHO MOJHOE MPEACTaBICHHNE 00 OCHOBHBIX pE3yJIbTaTax
Y COBPEMEHHBIX TEHACHUUAX B PA3BUTHH MOJIOJ0M HAYKU. JTO KAacaeTcs B MEPBYIO
ouepe/ib: CBOWCTB AaTOMHBIX SJEP; PAAUOAKTUBHOCTH, SAJEPHBIX pPEAKIUN H
HKCIIEPUMEHTOB B (PU3MKE HU3KUX, CPEIHUX M BBICOKHMX HHEPTUid; HYKJIOH-
HYKJIOHHBIX B3aUMOJEHCTBHI M CBOWCTB SIAEPHBIX CHII; MOJEIH aTOMHBIX SIZIEp;
B3aMMOJICUCTBUS  SIIGPHOTO M3IYyYEHHUS C BEIECTBOM; (hyHIAaMEHTaIbHBIX
B3aMMOJICUCTBUII B  TIPUPOJE; KiIacCHPUKAIMK  DJIEMEHTAPHBIX  YaCTHII;
COBPEMEHHBIX acTPO(PHU3NUECKUX MPEICTABICHUN.

Teopernueckue TUCHMILIMHBI U TPAKTUKHU, U1 KOTOPHIX OCBOCHHE JTAHHOMN
JUCHUIUIMHB HE0OXOIUMO KaK MpeIiecTByomiee: o0mmi (pru3ndeckuil mpakTHKyM,

KypChl OOIIeH U TEOPETUUECKOUN (PU3HKH.



YpoBeHb HaYaJbHOM TOJATOTOBKM OOYy4YaromIerocss JJig YCHEIIHOTOo
OCBOCHHMS JTMCUUIUIMHBI: UMETh MpEACTaBIeHUE 00 OCHOBHBIX MOHATHUSIX U
3aKOHAaX SJEpHON (DU3MKK B pamMKax MPOrpaMMbl CpPeIHEH HIKOJbI; 3HATh Kypc
oOmiedt (U3MKM M MaTeMaTUYeCKHX JTUCHUIUIMH B paMKax MIpOrpaMmmbl S-u

CEMECTPOB YHUBEPCUTETA

O0beMm aucoHumIMHBbI: 3 3adeTHble eauHunbl, 108 akageMuyecKux
yaca, BTOM YHCJIE:
KOHTAKTHAsl ayJAuTOpHAas padora: meknun 28 yaca, IpaKkTUIECKUE 3aHITHSI
14 ygaca;

camocTosiTeibHast padora: 102 yaca, B ToM uncie KOHTPOJIb 27 4acoB.

4. Ilnanupyembie  pe3yjabTaTbl O00y4YeHHsI 10 JWCHUILINHE,
COOTHECEHHbIE c IUVIAHMPYEMbIMU pe3yJbTaTaMu OCBOEHUS

0o0pa3oBaTeJIbHOM NPOrPaMMBbI

HnaHpreMHe pe3yJbTaThl OCBOCHUS HJ'IaHI/IpyeMLIC PE3yIbTAaThI O6y‘leHI/I$I 10

. JTUCITUTLINHE
00pa3oBaTeNnbHOM MPOTrPaMMBbI

(bopmupyemMbie KOMITETSHITIH )

VYK-1. Cnocoben ocymectBuath mnouck, | YK-1.1. Ananusupyer 3amauy, BblIeIss
KPUTHYECKHH aHaIu3 U CUHTE3 MH(OopMaIuy, | ee 0a30BbIECOCTABIISIONINE;

MPUMEHSTh CUCTEMHBIN rmoaxox it pemenns | YK-1.5. PaccMatpuBaer 1 npezanaraer
MIOCTaBJIEHHBIX 33]a4 BO3MOYKHBIE

BapHUaHTHl PEIICHUS ITOCTABJICHHON 3a]1auH,
OIICHUBASTUX JJOCTOMHCTBA M HEJIOCTATKH.
OIIK-1. Cnocoben mnpumensats 6a3obie | OIIK-1.1. IIpumenser Ga3oBble 3HAHUS B
3HaHUS B 001acTH PU3UKH U paarnoPu3uku U | oonmact  (PU3HKO-MATEMATHYECKUX HAyK
UCMOJb30BaTh MX B NPO(PECCHOHANBHOH | Ul pelieHus 3aaad npogdeccCuOHaTbHON

NESTEIILHOCTH, B TOM YHCJIe B cdepe NeSITETTHHOCTH.
Mearorn4eCcKOu JesITeIbHOCTH;.
OIIK-2. Cnocoben npoBoauth | OIIK-2.2.  TlpoBoautr  TeopeTHueckoe

OKCIIEPUMEHTAILHBIE M TCOPETHYCCKHE | M3YUYEeHHUEOOBEKTOB, CHCTEM H IPOIIECCOB B
Hay4yHbIE UCCIIEIOBAaHUS OOBEKTOB, CUCTEM U | paMKax TeMbl HAYYHOT'O HCCIIETOBaHUSI.
MPOIIECCOB, 00padaThIBaTh U MPEICTABIATH
OKCIICPUMCHTAJIBHBIC JaHHBIC,.

5. @opMa NPOMEKYTOYHOM aTTeCTAIUN U CEMECTP MPOXO0KIACHUA

DK3aMeH B 6 cemecTpe.

6. SI3bIK npenogaBaHusA: PYCCKUM.



1. Copep:xxanue JMCHUNJIMHBI,

CTPYKTYPHPOBAaHHOE TI0

TeMaM

(pa:me.JIaM) C YKAa3aHHEM OTBCICHHOI'0 Ha HMX KOJHYIECTBA AKAJCMHUYCCKHUX

YacoB ¥ BHUAOB Y4eOHBbIX 3aHATHH.

1.[Js1s1 ctyieHTOB 04HO# opMbI 00yUeHMsI

VYuyebnas nporpamma — HauMeHoBaHue | Bcero KonrakTtHas pabora CamocTtosT
pa3liesioB U TEM (dac.) (uac.) elbHas
pabora, B
TOM YHCIIE
KonTpons
(dac.)
Jlexkuu [IpakTrueckue
3aHATUS
BCEro | BT.4. | BCEro | B T.4.
I111 I1IT
1. CeoiicTBa aTOMHBIX siiep. Snpo 5 2 1 2
KaK COBOKYITHOCTb ITPOTOHOB U
HEUTPOHOB. Macca u 3Heprus spa.
Dueprus cBsa3u sapa. Kanenbuas
MO/I€JIb, TTOTYIMITUPUYECKas
Baiiuzekkepa s macc saiapa, CliMH U
MarHUTHBIN MOMEHT si/ipa.
KBagpynonbHbli 371€KTpUUYECKU
MOMEHT, YeTHOCTh, MarnuecKue 4rcia,
siIepHbIe 000JI0YKH, 00001IIeHHAS
MOJIETIb Si/Ipa.
2. PainoaKkTUBHOCTb. 6 2 1 3

PagnoakTiBHBIE IPEBpAIICHUS SIEP.
PagnoaxkTuBHBIE cCeMeCTBA.
HckyccTBeHHas pali0aKTUBHOCTb.
Bunel pacnana: o - pacnaja, MeXaHu3M
pacnaza, TYHHEIbHBIN 3P eKT, pob
LIEHTPOOEKHOTO Oaphepa.
3aBHCHMOCTH TIEPHOIA O -pactaja OT
sHepruu o -yactuil. [IpaBuna orbopa.
[ - pacnag. DkciepUMeHTAIbHOE
JI0Ka3aTeNbCTBO CYIIECTBOBAHUS
HeiftpuHo. HecoxpaHneHue 4eTHOCTH B
B - pacniane. Pa3periennsie u
3amnpenieHHbIe 3 - Mepexobl. y -
uzny4yenue sjaep. [Ipasuna or6opa.
DNeKTpUUeCKUe U MarHUTHBIC
nepexoAbl. SnepHas n30Mepusl.
BuyTtpennss kousepcus. Dpdext
Meccbayapa. [Ipumenenue s dexra




Meccbayapa. JlaTupoBka cOOBITHI.

3. B3aumopeiicTBie HYKJIOHOB H
cBolicTBa siiepHbIX cuJi. CBOICTBa
sanepHbIX cui. CucreMa AByX
HYKJIOHOB. JleiTpoH. TeH30pHbIii
XapakTep SIAEPHBIX CUJL. 3aps0Bas
HE3aBUCHUMOCTbD SJIEPHBIX CHUII.
N3ociina. OOMEHHBIH XapakTep
SIEPHBIX cUJI. Me30HHas MOJIEIb
HYKJIOH — HyKJIOHHOT'O
B3aUMO/ICHCTBUSL.

4. Monenu atoMHbIX siiep. OCHOBHBIE
AKCIICPUMEHTAIIbHBIC (DaKTHI.
MUKPOCKOTIMYECKUE U KOJUIEKTUBHBIE
moaenu. Moaens @epmu-rasa.
Kanensnas mozaens siapa.
[MToyammupudeckas popMmysia SHSPTHH
cBs3m snpa. dedopmarus saep.
KBanpynonbHbIi 21€KTpUYECKUI
MomeHT. Pusznyeckoe 000CHOBAaHHE
o6onoueuHoii Moaenu. IToreHnuan
cpeanero siaepHoro noss. CnuH-
opOUTaIBLHOE B3aUMO/ICHCTBHE.
OnHOYaCTUYHBIE COCTOSIHUS B SJIEPHOM
noTeHiane. KojaaekTuBHEIC CBOMCTBA
snep. KonebarenbHble u
BpaliaTeIbHbIe COCTOSIHUS SITIED.
O06001enHas MOJIEINb siIpa.

5. Snepnble peakuuu. Metoab
U3YYEHMUS SIEPHBIX pPEaKLUi.
Herextops! yactull. [IpuHnummnen
paboThl yckopuTenel. 3aKOHBI
COXPAHEHHUS B AJIEPHBIX PEAKIUAX.
DHeprus u nopor peakuun. CeueHus
peakuuii. Kanans! peakunid.
Kunemaruka s1epHbIX peaKuil.
MexaHu3MBbl AIEPHBIX PEAKLIUN.
Mopaenb cocTaBHOTO spa.
Pe3oHaHCHBIE iEpHBIE peaKLUU.
®opmyna bpeiita-Burnepa. IIpsmere
syiepHble peakiuu. OnTudeckast
MOJIeNb Anpa. Bzanmoneiicteue
(hOTOHOB W JIEKTPOHOB C SIPAMHU.
Heiitponnas ¢usuka. [lenenue siaep.
Jlenenue U30TOINIOB ypaHa




HelTpoHamu. LlenHas peakuus
JeseHus. SlnepHsie B3pbIBLL. S epHbIe
peakTopsl. Teopus MOAKPUTUYHOTO
AIepHOro peakropa. Peakiuu cunresa
nerkux snep. TepmosinepHas 3Heprus.
TpaHcypaHOBBIE IIEMEHTHI.

6. B3aumopeiicTBue siepHOro
W3JIy4EHUS C BEIIECTBOM.
B3aumopeiicTBre 3apsKeHHBIX YaCTHII
co cpenou. TsKelnble U Jerkue
yacTtuisl. [lotepu sneprum Ha
HMOHM3AINIO U BO30YK/ICHUE aTOMOB.
Pannanmonnsie norepu. [1poGeru
3apsHKEHHBIX yacTHll. Bzaumoeicteue
HEHUTPOHOB C BEILIECTBOM. 3aMe IJICHHE
HEUTpPOHOB. [IpoxoxaeHue y-
M3JIy4EHUS Yepe3 BEIIECTBO:
dhorodrddext, Komnron — addexkr,
POKIEHHE IEKTPOH-TIO3UTPOHHBIX
nap. Opdext BaBunona — UepeHkona.
JozumeTpus. buomornyueckoe
JIeICTBHE U3JIYUYCHHUS U 3alUTa OT
HETO.

7. YacTuiipl ¥ B3aUMOICUCTBHSI.
Yetbipe THIIA PYHIAMEHTAITBHBIX
B3auMozeicTBus. KoHCTaHThI U
paauycsl B3auMoaeucTBus. [IpuHIMIBI
OMMCaHUs B3aMMOJIEUCTBUS YaCTHUII B
KBaHTOBOI TEOPUU MOJIA.
[Tepenocunky B3aUMOIEVCTBUS.
[Tonsatne o nnarpammax deitHMaHa.
OCHOBHBIE XapaKTEPUCTUKHU YACTHII.
Knaccudukanus gactui. PoToH,
JIENTOHBI, ME30HBI U OapUOHBI.
KanubpoBouHbie 6030HBI.
@yHIaMEHTAJIbHbIEC YaCTHIIBI.
KBaHTOBBIE UnCIa YACTUIL U 3aKOHBI
COXpaHEHUs. AHTUYACTHULIBI.
Bo30y>k/1IeHHBIE COCTOSTHUS a/IpOHOB.
Pe3onancel. CTpaHHBIE YaCTHIIBI.
Antnuactunsl. HeiitpaneHbie
YaCTHIIBI.

8. SKCHepI/IMCHTLI B (I)I/I3I/IK6 BBICOKHX
SHEpT Hil. BKCHepI/IMeHTaHLHLIC
METO/JEbI B (I)I/ISI/IKC BBICOKHX 3Hepr1/1171.




Yckopurenu. Berpeunbie mydkH.
[Iyuku BTOPpUYHBIX YaCTHII.
JerekTopsl. Peakunu ¢ yacTuamu.
B3aumopeiicTBus 1 pacnabl YaCTHULL.

9. DaekTpOoMarHUTHbIE
B3aumoaencreus. OCHOBHEIE
CBOMCTBA 3IEKTPOMArHUTHOTO
B3auMozelicTeus. Mcyckanue u
norjomieHre GOTOHOB.
DNEeKTPOMarHuTHOE paccesiHue
JenToHoB. B3aumoeiictBue poToHOB
C aipoHaMu. BEKTOpHBIE ME30HBI.
Yupyroe paccessHue 3J1€KTPOHOB.
®dopmyna Morra. ®opm-hakTopbl
HYKJIOHOB M YaCTHII.

10. CuabHbIe B3auMo/ieiicTBHSI.
Knaccudukanus angponos. bapronsl u
Me30HbI. CynepMyJIbTUTLIETHI
aapoHoB. CTpaHHOCTH U JIpyTHe
aJIpOHHbIC KBAHTOBBIC YHCIIA.
AnponHHbIe cBoOicTBa (hoTOHA.
I'myGokoHeynpyrue nporeccol.
KBapku. I'moonsl. KBapkoBas Mojienb
anpoHoB. Tsokenbie KBapku C, b, t.
[IBet kBapkoB 1 IIrOOHOB. [loTeHMan
CUJIBHOTO B3aUMOJEHCTBHUSL.
Acumnrornueckas cBo0OIa 1
HEBBIJIETAaHUE KBApKOB
(koH(paltHMEHT).

11. Cia0ble B3anMoOAelCTBHS.
OcHOBHBIE XapaKTEPUCTUKH c1ab0T0
B3anmMoercTBUs. Paciagsl MIooHa U T-
JienToHa. JIenTOHEI U JIENTOHHEIE
KBaHTOBBIE uncia. [[pomexyTouHsie
603086 W', W, Z. 3akoHBI
COXPaHEHHS B CIa0BIX
B3anMo/ieiicTBusax. Crnabbie pacnaabl
JIENITOHOB M KBapKOB. HelTpuHo 1
aHTUHEUTpUHO. B3auMopericTeue
HEWTPHUHO C BelecTBOM. Macca
HEUTPHUHO.

12. JluckpeTHbIe CHMMETPHUH.
CuMMeTpHH U 3aKOHBI COXPaHEHHUSI.
[IpocTpaHcTBeHHAsI MHBEPCHSI.
3apsioBoe comnpsikenue. OOparieHue




BpeMeHU. HecoxpaHneHue
IIPOCTPAHCTBEHHOU U 3apsI0BOI
YETHOCTH B CJIA0bIX B3aUMOJICHCTBUSX.
CPT- uHBapuaHTHOCTb.
DKcnepuMeHTalbHas IpoBepKa
MHBApUAHTHOCTHU PAa3JIUYHbIX TUIIOB
(dhyHIaMEHTaTIbHBIX B3aUMOICHCTBUH.
CP-npeo6paszopanue. K*-Me30HBI.
Hapymenue CP-cummerpuu B pacniazie
K%-me30H0B.

13. OObemguHenue
B3aUMOJEHCTBUI. DKpaHUPOBKa
3apsia B KBAaHTOBOM
AJIEKTPOIMHAMHKE. 3aBUCUMOCTh
KOHCTaHT B3aMMOJIEHCTBHSA OT
nepenaHHoro umiynibca. OobeuHeHe
AIEKTPOMATrHUTHBIX M CIIAa0BIX
B3anmMoAercTBUN. Bemkoe
oobenunenue. [Tonck HecTaOMIBHOCTH
MIPOTOHA.

14. CoBpemeHnHbIe
acTpodusnyeckue npeacTaBjaeHus.
BemectBo acTpodusnueckux 00beKTOB
B SKCTPEMAJIbHBIX YCIOBHSIX
(CBEpXBBICOKHE JIABIICHUS U
temneparypsl). [IpencraBinenue o
HEHUTPOHHBIX 3BE3/1aX, MyJbcapax,
YepHbIX AbIpax. KocMuueckue mydu.
I'unoTe3bl 0 NPOUCX0XKIEHUN
KOCMHMYECKHX JIydeH.

IK3AMEH

27

27

Hroro

108 28

14 66

I11. O6pa3oBaTe/ibHbIE TEXHOJIOTHHI

VYyeOHast mporpaMmMax-
HalMEHOBAHUE Pa3/IeNIOB U TEM

Bun 3anarus

OO6pazoBaTenbHbIC
TEXHOJIOTUHU

1. CaoiicTBa aTOMHBIX siiep. | Jlekyuu, npaxmuuecxue

SInpo Kak COBOKYNHOCTb IPOTOHOB | 3AHAMUA

U HEUTpOHOB. Macca u dHeprus
aapa.  OHeprus  CBsI3M  fAfpa.
KanenpHas MOJEIIb,
noyysMnupudeckas — Baiinzekkepa
JUISL Macc s1pa, CIIMH U MarHUTHBIN
MOMEHT  sjapa.  KBaapynoapHbIi

BJ'IGKTpI/IquKI/II‘/'I MOMCHT, YC€THOCTbD,

AxmusHoe cnywanue
I'pynnoeoe pewenue 3aoau.
Pewenue UHOUBUOYATILHBLX
3a0au

Moseosoti wumypm




MarudeckKue YyHCIa, s,IepHbIE

00omoukn, 0000mEeHHas MOAEIb

sjpa.

2. PainoakTUBHOCTbD. Jlexyuu, npaxmuueckue | AkmusHoe ciywarue
PaMoaKTHBHbIE TIpeBpaIleHNs | SAHAMUSL I'pynnosoe pewenue 3adau.

saep. PaauoakTuBHBIE CEMEWCTBA.
HckyccTBeHHas: pajriOaKTUBHOCTD.
Bunsr  pacnapa:
MEXaHU3M pacraja,

addexr,

Oapbpepa. 3aBUCUMOCTh IepUoja o -

o - pacnag,
TYHHEJIbHBII

pOJIb  LEHTPOOEIKHOTO

pacmaza OT DSHEpPruud o -4YacTHII.
[IpaBuna ot6opa. [ - pacman.
DKClepUMEHTAIBHOE

JI0Ka3aTeJIbCTBO CYLIECTBOBAHHS
HeWTpuHO. HecoxpaHeHne 4eTHOCTH
B [ - pacmage. Paspemennbie u
3ampemieHHble 3 - Mepexoibl. Y -
m3nydyenue suaep. [IpaBuna orbopa.
DNeKTpUYecKkue W MarHUTHbBIE

nepexoAsl. SnepHas  u30MEpHA.
BuyTtpennsass kouBepcus. Iddext
Meccbayapa. [Ipumenenune 3¢pdexra

Meccbayapa. JlaTupoBka cOObITHIA.

Pewenue
3a0au
Moszzosou wmypm

UHOUBUOYATILHBLX

3. B3aumoneiicTBe HYKJIOHOB H
cBoiicTBa sigepHbIX cujl. CBoiicTBa
JIBYX
TenzopHsbIi

cuin. Cucrema

JenTpon.
XapakTep SACPHBIX CUII. 3apsaoBast
HE3aBUCUMOCTb  SIZICPHBIX  CHIL
N3ociuH.  OOMeHHBIM  XapakTep
ANEepHBIX CcWI. Me30oHHas MoOJelb

SIIEPHBIX
HYKJIOHOB.

ﬂem;uu, npakmuveckue
3aHAMUA

AxmusHoe cnywanue
I'pynnosoe pewenue 3aoau.
Pewenue UHOUBUOYATILHBLX
3a0au

Moszeosoii wumypm

HYKJIOH — HYKJIOHHOTO

B3aUMOJICHCTBUS.

4. Monenu ATOMHBIX anep. | Jlekyuu, npaxmuueckue | AxkmusHoe ciywianue

OcHoBHbIE JKCIEPUMEHTAIIbHBIC | 3AHAMUA I'pynnosoe  pewenue 3adav.

dakTel.  MUKpPOCKOIMYECKHE | Pewenue  unousuoyansoix
3a0ay

KOJUIEKTUBHbIE Mozenu. Mognenb

KamenbHas Monenp
anapa. [lomyamnupuueckas Gopmyna

®epmu-rasza.

SHEpruu cBsi3u sjapa. Jepopmarms

Aanep. KBagpymnonsHeIii
BIIEKTPUYECKHUI MOMEHT.
duznyeckoe 000CHOBaHUE

000JI0YCYHOM mozenu. Ilorennuman

Moseosoti wumypm




cpenHero snepHoro mois. CouH-
opOUTaNBEHOE B3aUMO/ICHCTBHE.
OaHo4YacTUYHBIE  COCTOSHHSI B
SIEPHOM IMOTEHIIHAJIE.
KonnekTuBHble  CBOMCTBA  sAzep.
KonebaTenpHble W BpamiatelbHBIC
cocrossaus  saaep.  OOoOmeHHas
MOJICIIb sipa.

5. Snepubie  peakiuu.  MeToabl
W3y4YeHHUs  SJEPHBIX  peaKIuil.
Herextopsl  yactuil. [IpuHnmms
paboTel  ycKopuTened.  3aKOHBI
COXPAaHEHHUS B SAJIEPHBIX PEAKLHUSX.
DOHeprus W TMOPOT  pEaKIuu.
Ceuenus peaKkIui. Kanas
peakuuii. KuHemaTuka sAepHBIX
peakuuii. MexaHu3Mbl  SIEpPHBIX
peakuuii. Moaenb cOCTaBHOTO siApA.
Pe3onancHbie siiepHBIE  PEAKIUU.

®opmyna bpelita-Burnepa.
[Ipsmbie AJIEpHbIE peaxkuuu.
OnTnueckas MOJEIIb anpa.

BsaumoneiictBue (dhoTtoHOB u
ANEKTPOHOB ¢ sapamu. HelitpoHHas
¢usuka. [lenenue snep. Jlenenue
W30TONOB  ypaHa  HEUTPOHAMHU.
ennas peakius genenus. AnepHoie
B3pBIBBL.  SlmepHBIE  PEaKTOPHI.
Teopus NOAKPUTHUYHOIO SAEPHOTO
peaktopa. Peakuuu cuHTEe3a JErKUX
sanep. TepMmosimepHass — 3HEprus.
TpaHcypaHOBBIE 2JIEMEHTHI.

J]em;uu, npakmuvyeckKue
3AaHAMUA

Axmuegnoe ciywanue
I'pynnogoe pewenue 3aoau.
Pewenue UHOUBUOYATILHBLX
3a0ay

Moseosou wumypm

6. B3ammogeiicTBue SITIEPHOTO
W3ITyYCHHS c BEIIECTBOM.
B3anmoperictue 3apsKEHHBIX

yacTull co cpeaou. Tspkenble u
nerkue yactunpsl. llorepu sHeprum
Ha MOHM3AllMI0O U BO30YXKAEeHUE
aToMoB. PanmanuoHHblE TOTEpH.
[Ipobern  3apsDKEHHBIX — YACTHIL.
B3anmoneiictBue  HEUTPOHOB €

BEIIECTBOM. Samemienue
HEUTpoHOB. [IpoxoxneHue Y-
W3IIy4eHUS yepe3 BEIIECTRO:

dortorddexr, Komnron — sddexr,

ﬂem;uu, npakmuvieckue
3aHAMuUA

AxmusHoe cnywanue
I'pynnosoe pewenue 3aoau.
Pewenue UHOUBUOYATILHBLX
3a0au

Moszeosoii wumypm




POKIEHUE 3JIEKTPOH-TIO3UTPOHHBIX

nap. Oddexr  BapumoBa - —
Uepenkosa. Ho3zumerpus.
buonorunueckoe JICCTBUE

H3JTY4YCHH U 3allUTa OT HETO.

7. HacTuusl W B3aMMOJIEHCTBUAL.

UYerblpe TtHUnNa QpyHIAMEHTAIBHBIX

B3aHMOJICHCTBUSL. Koncraater u
panuycel B3aUMOJCHCTBUSL.
[TpuHIUIIBL OIMCAHUSA
B3aUMOJICUCTBUS YaCTHI] B
KBaHTOBOM TEOpUU T1OJIA.
[Tepenocuuku B3aHMOJICHCTBHS.

[Tonsitue o nuarpammax deliHMaHa.
OCHOBHBIE XapaKTEPUCTUKU YaCTHII.
Knaccudukanms dactun. DoToH,

ﬂekuuu, npakmuveckKue
3AaHAMuUA

Axmuenoe crywanue
I'pynnosoe pewenue 3aoau.
Pewenue UHOUBUOYATILHBLX
3a0ay

Mos3zzosou wmypm

JENTOHbI, ME30HbI U OapHUOHBI.
KambGpoBounsie 0030HBI.
dyHIaMEHTAJIbHbBIC YacTHULIBI.
KBaHTOBBIE UMCIa YaCTUIl U 3aKOHBI
COXpaHEHHUS. AHTHYACTHULIBL.
Bo30y:xneHubie COCTOSIHMS
aapoHoB. Pe3onancel. CrtpaHHbIE
YaCTHILIbL. AHTHYACTHULIBIL.
HelitpanbsHple yacTUIIbL.
8. DKcrepuMeHTHI B ¢busuke | Jlekyuu, npakmuueckue | AkmusHoe ciyuwanue
BBICOKUX SHEpTHiL. | 3aHAMU I'pynnosoe pewenue 3aoau.
DKCIepUMEHTAJIbHBIE  METOIBI B Pewenue  unousudyanvholx
. 3a0au
¢buznke BBICOKUX SHEPTUi. .
Moszeosoii wumypm
Yckopurenu. BcerpeuHble  Iydkwu.
[lyuku BTOPUYHBIX YacTHII.
JlerekTopsl. Peakiuu ¢ yactumamu.
B3anmopeicTeus u pacmansl
YacTHULL.
9. DJeKTPpOMarHuTHbBIE Jlexyuu, npaxmuueckue | AkmusHoe ciyuwianue
B3aHMO/IeIiCTBHS. OCHOBHBIE | 3aHAMuUs I'pynnosoe pewenue 3aoau.
CBOIICTBA 3JIEKTPOMArHUTHOTO Pewenue  unousudyanoholx
. 3a0au
B3auMozeiictBusa. Mcmyckanue wu .
Moseosoti wumypm
MOTJIONIEHUE ($OTOHOB.
DNEeKTpOMarHuTHOE paccessHue
JIENTOHOB. B3anmoneiicterue
¢boToHOB C¢ ampoHamu. BekTopHbIe
ME30HBI. Ynpyroe  paccesiHue
anekTpoHoB. @dopmymna  Morra.

dopm-pakTopsl HYKJIOHOB u




YaCTHII.

10. CuabHbIe

B3aumojeiicreusi. Knaccuduxamms
aapoHOB. bapvOHBI U  ME30HBI.
CynepMyJIbTUILIETHI aJpOHOB.
CrpaHHOCTP WM JApyrue aJApOHHBIE
KBAaHTOBbIE  4ucla.  AJIPOHHBIE
CBOICTBa doroHa.
I'myGokoneymnpyrue MIPOIIECCHI.
Ksapku.  I'moonsl.  KBapkoBas

MOJIeTb AJPOHOB. TsKENble KBAPKH
C, b, t. LIBeT KBapKOB H TJIFOOHOB.

J]em;uu, npakmuveckKue
3AaHAMUA

AxmusHoe crywanue
I'pynnogoe pewenue 3aoau.
Pewenue UHOUBUOYATILHBLX
3a0ay

Moszeosou wmypm

[Totenuuan CHJIBHOTO

B3aUMO/EICTBHUA.

AcumnrToTruyeckass ~ cBoboga U

HEBbLUIETAaHUE KBapKOB

(koH(haltHMEHT).

11. Caabble B3aumoneiicTBusl. | Jlexyuu, npakmuueckue | AkmusHoe ciyuianue

OcHoBHbIE XapaKTepUCTUKU
cnaboro B3aumogeiicTBus. Pacmas
MIOOHAa U T-lienToHa. JlenToHsl u
JICITOHHBIC ~ KBAHTOBBIC  YHCJIA.
[pomesxxytounbie Gozousr W', W-,

Z. 3aKOHBI COXpaHEHMsSI B CHaOBIX

B3aUMO/ICHCTBUSX. Cnabblie
pacnagpl  JIEOTOHOB U KBapKOB.
Hevitpuno 51 AHTUHEUTPUHO.
Bzaumopeicteue  HEUTPUHO  C

BellecTBOM. Macca HENTPUHO.

SAHANUA

I'pynnogoe pewenue 3adau.
Pewenue UHOUBUOYATILHBLX
3a0au

Moseosou wumypm

12.

CI/IMMeTpI/II/I " 3aKOHBI COXpPaHCHUA.

I[I/ICerTHLIe CUMMCETPHH.

[IpoctpancTBeHHas WHBEPCU.
3apsiioBoe COTIPSKEHHUE.
Obparenue BpPEMEHH.

HecoxpaHeHHe HpOCTpaHCTBeHHOﬁ
n 3ap5{)10130171 YETHOCTH B CIA0BIX

B3aUMOJICUCTBHUSX. CPT-
WHBApUAHTHOCTb.
DKcCnepuMeHTalbHas IIpoBepKa
WHBApPUAHTHOCTH PA3JIMYHBIX THIIOB
(byHIaMeHTaIbHbBIX
B3aUMOJICVICTBUI. CP-
npeoOpa3oBaHHeE. K°-Me30HEI
Hapymenne  CP-cummerpuun B

pacmane K°-me3on0B.

ﬂem;uu, npakmuveckue
3aHAMuUA

AxmusHoe cnywanue
I'pynnosoe pewenue 3aoau.
Pewenue UHOUBUOYATILHBLX
3a0au

Moszeosoii wumypm




13. OObenuHeHue Jlexyuu, npaxmuueckue | AkmusHoe ciyuanue

BSaHMOHeﬁCTBHﬁ. 3KpaHI/IpOBKa 3aHAMUA prnnoeoe peuiernue 3a0au.

sapsja B KBAHTOROM Pewenue UHOUBUOYATILHBLX
3a0au

AJEKTPOJIMHAMHUKE.  3aBUCUMOCTh

. Moszeosou wmypm
KOHCTaHT  B3aUMOJICHCTBHS  OT

MepeIaHHOTO HUMITyJIbCa.
OObeMHEHUE  AJIECKTPOMArHUTHBIX
u cJ1a0bIX B3aUMOJICUCTBUH.
Bemukoe oObenmnenune. Ilowmck
HECTaOMIILHOCTH MTPOTOHA.

14. CoBpeMeHHbIE Jlexyuu, npaxmuueckue | AxkmusHnoe crywanue

acTpou3HvecKHe 3auaAmus I'pynnosoe pewenue 3aoau.

IIPeCTABICHHSI. BerecTBo Pe(;uenue UHOUBUOYATTLHBIX
3a0ay

acTpou3nyeckux  OOBEKTOB B .

Moszzosou wmypm
AKCTpPEeMalIbHBIX YCIIOBUSAX
(cBepXBBICOKHE JaBJICHHUS u
temneparypsl). llpencraBienue o
HEUTPOHHBIX 3Be3/JaX, IyJbcapax,
4yepHbIX Ablpax. Kocmuueckue myuu.

I'unotessl 0 MMPOUCXOKACHUHN

KOCMHNYCCKHX queﬁ.

IV. OueHounble MaTepHaJbl s TPOBeJeHUs] TeKylleil u
MPOMEKYTOYHOM aTTeCcTauuu

Dopma nposedenusn IK3amena: CTYyICHTbI, OCBOMBIINE MPOrpaMMy Kypca,
MOTYT TIOJyYHTh OLIEHKY II0 MWTOraM CEMECTPOBOM U IOJYyCEMECTPOBOM
PEUTUHIOBOM AaTTeCTalMU COTNIACHO «ll0N0XKEeHnI0 O pPENUTMHIOBOM CHUCTEME
ooyuenust TBI'Y» (mmporokost Ne8 ot 30 anpens 2020 1.).

Ecmu ycnoBust «llosoxeHuss 0 peUTHHTOBOM CUCTEME ...» HE BBINIOJIHEHBI,
TO DK3aMe€H chaercs corjlacHO <«lloJIoKeHUI0 O MPOMEXYTOYHOM arTecTaluu
(3K3aMeHax W 3ayeTax) oOydarouMxcs MO MpOrpaMMaM BbICHIErO OOpa30BaHMUS

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

Jliis mpoBeieHHsl TeKyLIel ¥ MPOMEKYTOYHOM aTTeCTALMU:
YK-1. CnocoGeH ocymecTBJIATh NMOUCK, KPUTUYECKHWH aHAJIM3 M CHHTE3
HH(OpPMALMHU, TIPUMEHSATh CHCTEMHBIN MOAX0/ /sl PellieHUus] MOCTABJIEHHBIX

3ajgav:




VYK-1.1. Ananu3upyer 3a1a4y, BbIIessIsl €e 0a30BbIe COCTABIISIONINE;

VK-1.5. PaccmatpuBaet u nipeajiaracT BO3MOXKHBIE

BapHUaHThI PEIICHNUS IOCTABJICHHOM 33/1auu, OLICHUBAsI UX IOCTOMHCTBA U HEJIOCTATKH.
3apanue:

Penmmte 3amady: Bo CKONBKO pa3 4Mcio pacnalioB siiep paauOaKTUBHOTO MOJA
BI B TeueHme mepBBIX CYTOK OONBIIE YMCIA PACHANOB B TCUEHHME BTOPHIX CYTOK?
ITepuon nonypacaa nsorona ! pasen 193 yacam.

Cnoco0 arrecTanMu: NUCHMEHHBIN

Kpurepuu oneHku:

- Boicoxuii ypoeensv (3 oanna). IlonumaeT (U3NKY SBIICHHSA, COCTABIISIET
MaTeMaTUYECKUE BbIpaKEHUs NJis MojaydeHus: perieHud. [lomydaeT mpaBUIIbHBIN
OTBET.

- Cpeonuit yposensv (2 oanna). Ilonnmaer Gusuky sBicHUS. VcHbIThIBaCT
CJIO)KHOCTU C COCTAaBJICHHEM MATEMaTUYECKUX BBIPAXKEHUN [JIs TMOJy4YeHUS
pemenus. [loyyaeT npaBUiIbHBINA OTBET.

- Huskuit yposenv (1 6ann). Tlonumaer ¢usuky siBieHus. VcHbITBIBaeT
CJIOKHOCTH C COCTaBJICHHMEM MAaTEMaTUYECKUX BBIPAKECHUN ISl TOIYYCHHS
pemenus. 3-3a anreOpandyeckoil HETOUHOCTH HE MOTYYaeT NPaBUIbHBINA OTBET.
OIIK-1. Cnoco0eHn mnpuMeHsATh 0a3oBble 3HAHUSA B o0Jjactu (GU3MKH U
paaMopU3MKU M MCHOJIb30BATH UX B NPO(PECcCHOHAIBHON AeATeIbLHOCTH, B
TOM 4HcJie B cepe nerarorudecKou AesiTeJJbHOCTH;.

OIIK-1.1. Tlpumensier 6a30BbIe 3HaHUS B 00J1aCTU (PUZUKO-MATEMATHIECKUX
HayK JUIsl petieHus 3a1a4 npoheccuoHaabHOM NesITeTbHOCTH.
3aganue:

Pemmure 3amady: Onpenenuts B JabopaTopHOM  CHUCTEME  KOOPIUHAT
JBe

KUHETUYECKYI0 SHEpruio siapa , 00pa3yrolerocsi mpu TOPOrOBOM 3HAUYEHUH

[ 12 9
SHEpPrun HelTpoHa B peakiuy (M @) Be
Cnoco0 aTrecTanuy: NHCHMEHHBIN

Kpurepum ouenkmu:



- Bovicokuii yposenv (3 6anna): llonumaer QU3KMKY SBICHHS, COCTABISCT
MaTeMaTUYECKUE BBIPAXKEHUS NI MOJydeHUs pemieHud. [lomydyaeT nmpaBUIIbHBIN
OTBET.

- Cpeonuii yposensv (2 o6anna). Ilonumaer ¢pusuky sBieHus. VcnbiThiBacT
CJIOKHOCTU C COCTaBJICHHMEM MATEMaTHYECKUX BBIPAKEHUN [JIs1 TMOJy4YeHUs
pemenus. [lomydaeT npaBUIbHBINA OTBET.

- Huskuu yposenv (1 6ann). Ilonumaer ¢busuky siBiacHHS. VCHbITBIBACT
CJIOKHOCTU C COCTaBJICHHMEM MAaTEMaTUYECKUX BBIPAKECHUN ISl MOJTYyYCHHS
pemnenus. M3-3a anreOpanyeckoit HETOUHOCTH HE MOJTY4YaeT MPaBUIbHBINA OTBET.

OIIK-2. CnocoGeH NpoBOAUTH IKCINEPUMEHTAIbHbIE U TeOpeTHYeCKHe
HAYYHbIe HCCJIeJOBAHUA O00HEKTOB, CHCTEM M MPOIECCOB, 00padaTbIBaTh M
MPeACTABJIATH IKCIIEPUMEHTAIbHbIE IaHHbIE;

OIIK-2.2. IIpoBOAUT TEOPETHUUECKOE M3YUYEHHE OOBEKTOB, CHUCTEM U
MPOIIECCOB B paMKax TEMbI HAYYHOT'O UCCJIEIOBAHUS

3ananue:

1. PemwuTts 3amauy: Beruucnuth yaenapHyI0 SHEPrUi0 CBSI3M JJIA s/pa

12C

2. Pemmre 3amauy: Omnpenenuth KUHETHYCCKHUE DHEPTHUU (-UACTHUIIBI H

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

Crnoco0 arrecranum: NMCbMEHHBIN

Kpurepum ouenkmu:

- Boicoxuii yposens (3 oanna). TlonumaeT (GU3NKY SBIICHUSA, COCTABIISIET
MaTeMaTUYECKUE BBIPAXKEHUS NI ModydyeHus: pemieHud. [lomydaeT mpaBUIIbHBIN
OTBET.

- Cpeonuit yposensv (2 oanna). Ilonnmaer Gpusuky sBiacHUS. VICOBITBIBACT
CIIO)KHOCTU C COCTaBJICHHMEM MATEMaTHYECKUX BBIPAKCHUN [JIs TMOJy4YCHUS
pewtenus. [losryyaer npaBUIbHBIN OTBET.

- Huskuut yposenv (1 6ann). Tlonumaer ¢usuky siBiacHus. VCHbIThIBacT
CIO)KHOCTU C COCTAaBJIEHHMEM MAaTEMaTHYECKUX BBIPAKCHUN Il TOJTYyYCHHS

pemenus. M3-3a anreOpandeckoil HETOYHOCTH HE MOTy4YaeT MPaBUIbHBINA OTBET.



V. VY4yeOHO-MeTOAHYECKOe M  HH(OpPMAIMOHHOE  olecrevyeHune

AUCHHUIIIINHBI

1) Pexomennyemas nureparypa

a) OCHOBHAasI JiUTeparypa:
Myxun K.H. Dkcnepumentanbhas sinepHas ¢pusuka. B 3-x t1. T. 1. ®usuka
aTOMHOTO spa. CIIo.: Jlanp, 20009. 384 C.
http://e.lanbook.com/books/element.php?pll_id=277

. Myxun K.H. OxcnepumenransHas snepHas ¢usuka. B 3-x 1. T. 3. Ousuka

AJIEMEHTAPHBIX YaCTHII. CIIo.: Jlanp, 2009. 326 C.
http://e.lanbook.com/books/element.php?pll id=279

Myxun K.H. Okcnepumenranehas siaepHas ¢usuka. B 3-x 1. T. 2. ®usuka
AIEPHBIX peaKLnil. CIIo.: Jlanb, 20009. 432 C.
http://e.lanbook.com/books/element.php?pll_id=280

KanutonoB . M. Baezaenue B ¢pusuky siapa u yactuu. Mockpa: OuzManur,

2010. http://www.biblioclub.ru/index.php?page=book&id=75503

CuByxun [[.B. O6umii kypc ¢usuku. AtoMHas ¢(usuka. Pusuka sjapa u
aNeMEHTapHbIX YacTull. M.: @uzmatiut, 2006 D1eKTpoHHBIN pecypc. — Pexnm

nocryma: http://biblioclub.ru/index.php?page=book _red&id=82991&sr=1

0) JlomonHuTeNnpHas IUTEpaTypa:

1.

bounapes b.B., KanmamnukoB H.I1., Crmpun I'.I'. Kypc oOme# ¢uzuku 2:
OnerpomarHetusMm. Omntuka. KsantoBas ¢usuka. M.: [Opaiir, 2013.
https://biblio-online.ru/book/4799958B-AF0F-448D-A362-
F09211AC56C0/kurs-obschey-fiziki-v-3-kn-kniga-2-elektromagnetizm-optika-
kvantovaya-fizika

Paxo6omnbckast n.B. SAnepnas ¢buzuka. MI'Y, 1971.
http://biblioclub.ru/index.php?page=book_red&id=483311&sr=1

COopHuk 3ama4 1o obiemy Kypey pusuku: Atomuas ¢usmka. Ousuka sapa u
anemeHTapHbIX yactuil / o pen. . B. CuByxuna. M. : ®USMATIIUT : Jlans,
2006. http://biblioclub.ru/index.php?page=book_red&id=75704&sr=1

2) [IporpammHOe oOecrieueHne


http://e.lanbook.com/books/element.php?pl1_id=277
http://e.lanbook.com/books/element.php?pl1_id=279
http://e.lanbook.com/books/element.php?pl1_id=280
http://www.biblioclub.ru/index.php?page=book&id=75503
http://biblioclub.ru/index.php?page=book_red&id=82991&sr=1
https://biblio-online.ru/book/4799958B-AF0F-448D-A362-F09211AC56C0/kurs-obschey-fiziki-v-3-kn-kniga-2-elektromagnetizm-optika-kvantovaya-fizika
https://biblio-online.ru/book/4799958B-AF0F-448D-A362-F09211AC56C0/kurs-obschey-fiziki-v-3-kn-kniga-2-elektromagnetizm-optika-kvantovaya-fizika
https://biblio-online.ru/book/4799958B-AF0F-448D-A362-F09211AC56C0/kurs-obschey-fiziki-v-3-kn-kniga-2-elektromagnetizm-optika-kvantovaya-fizika
http://biblioclub.ru/index.php?page=book_red&id=483311&sr=1
http://biblioclub.ru/index.php?page=book_red&id=75704&sr=1

a) JIneH3snoHHoe MporpaMMHOe 00ecrieueHrne

6) CBOOOHO pacrpocTpaHsieMoe MPOrpaMMHOE 00eCTICUeHUE

3) CoBpemMenHnbie ipodeccruoHanbHbIe 0a3bl JaHHBIX U HH(HOPMAIIMOHHBIE
CTIPaBOYHBIE CHCTEMBI

1.O9BC«ZNANIUM.COM» www.znanium.com;

2.9bC «YuuBepcuteTckas 6ubianoreka onnaita»https://biblioclub.ru/;

3.9BC «JIanp» http://e.lanbook.com

4) IlepeueHb pecypcoB HMHPOPMALUOHHO-TEICKOMMYHHUKAIIMOHHOW  CETU
«HTepHEeT», HEOOXOIUMBIX JIJIsl OCBOCHUS TUCIUATLITUHBI

Snepuas ¢pusuka B Uarepuere http://nuclphys.sinp.msu.ru/

VI. Meroauueckue MarTepuajibl s O0OYyYAIOIIMXCH IO OCBOEHUIO
TUCHUTITTHHBI

— NJIaHbl NPAKMUYECKUX (CEMUHAPCKUX) 3aHAMULL.

— cOopHuKU 3a0ay.

— MemooudecKue pekoMeHoayuu no Opeanu3ayuu camocmosmenbHol pabomaol

CMYyOeHmos.

— mpeOo8anus K peumuH2-KOHMpOJIo

— NaHbl RPAKMUYECKUX (CEMUHAPCKUX) 3AHAMUIL:

Cemunap 1: Pemenune 3amau Ha Temy «PaccestHue 3JI€MEHTapHBIX YacTUIl U

pa3Mepbl aTOMHBIX siiep». [IpuMepsr 3a1au:

1. Anbda-yacturpl ¢ KuHeTHuyeckod oHeprued T = 6.5 MaB wucnwIThIBalOT
pesepdopaoBcKoe paccesHue Ha aape 3oiota ’Au. Onpenenuts: 1) mapamerp
CTOJIKHOBEHHMs b i anb(a-uacTui, HaOmogaembix nox yriaom &= 90
2) MUHUMAJIBHOE PACCTOSHHE Imin COJIMOKGHHS anb(a-4acTuil C  SIPOM;
3) kunernueckyio (T) u 4) norenumansuyo (E) sHeprun anbda-4acTuil B 3ToM
TOYKE.

2. Tlpoton ¢ kuHeTHUecKoi sHeprueit T = 2 M»B HaneTaeT Ha HEMOIBIKHOE PO

7Au. Onpenenute nuddepeHanbHOe CeUeHne paccestHus da/ di Ha yroJ &


http://www.znanium.com/
http://e.lanbook.com/
http://nuclphys.sinp.msu.ru/

= 60° . Kak u3menutca BenuuyuHa IuddepeHInarIbHOr0 CeYeHUs pacCesHus,
€CJI B KA4eCTBE PACCEUBAIOILIETO A1pa BhIOpath 2/Al?
3. BbluncnuTh cedeHHe paccesHusT a -YacTHIbl C KHWHETUYECKOW BSHepruen
T = 5 M»B kynoHosckuM noneM aapa 2Pb nox yrnamu 6onsire 90°.
Cemunap 2: Pemenue 3a1a4 Ha TeMy «OHeprus cBs3d saep. KanenpHas mMoaenb
anpay». [ Ipumeps! 3anau:
1. BBIYMCIUTH YAENbHYIO SHEPIHIO CBA3U 1Is aapa 2C.
2. Haiiti >Heprum OTAENCHUS HEMTPOHA ¥ IPOTOHA OT siapa 2C.
3. Haiitu sHepruro otnenenus anbpa-gactuipt o 2C.
Cemunap 3: Pemenune 3amay Ha Temy «KBaHTOBbIE XapaKTEpUCTHKHU SAEPHBIX
coctostHuy. [Ipumeps! 3anay:
1. Onpenenuth COUHBI U YETHOCTH OCHOBHBIX COCTOSIHUN M30TOINOB KUCIOPOJIa
®0-*0. OtBeT: /2, 0%, 5/2°,0".
2. OmpenenuTh CNUHBI U YETHOCTH OCHOBHBIX COCTOSHHU siiep 2K U 5Ca.
OtBeT: 3/2° 1 7/2° COOTBETCTBEHHO.
3. Ipeacka3aTh MarHUTHBIE MOMEHT siJpa 3, SC B OCHOBHOM COCTOSHHH,
OINUpasiCh HA OJIHOYACTUYHYIO MOZENb 00osouek. OTBeT: +5,794,
4. TlpenckasaTb MarHHTHBIH MOMEHT siiapa ~C B OCHOBHOM COCTOSIHWH,
OMUPAsACh HA OAHOYACTUYHYIO MOJieTb o0omouek. OTBet: +0.64 4,

Cemunap 4: Pemienue 3agau Ha Temy «PaanoaktuBHoCcThY. [IpuMepsl 3aau:

1. AxtuBHOCTH npenapara **P pasna 2 MkKu. CKOJIBKO BECHT Takoii mpemnapar?
nepuoz noJjiypacnana paseH 14.5 cyTok.

2. B pesynbrate o -pacnaga paauii 2°Ra npespamaercs B panon 222Rn. Kakoii
00bEM pajoOHA IIPH HOPMAIBHBIX YCJIOBUSAX OYyIET HaXOOUThCA B
paBHOBecuu ¢ 1 r pagua? Ilepuox nomypacnaga 2°Ra Typ(Ra) = 1600 ner,
222Rn - Typ(RN) = 3.82 ans.

3. ViensHoe cozmepxkanue n3otona 'C, yCBOGHHOTO JEPEBOM IPH €TI0 XKH3HH,

3aTE€M YMEHBIIIAETCS BCIEACTBUE [3 -pacmaja ¢ nepuoaom noaypacmnaaa 5700

aet. OnpenenuTs BO3PACT JAEPEBSIHHOIO IMpenMeTa, OOHApyKEHHOI'O IpH



packomnkax, €Ciy yJeiabHast aKkTUBHOCTH “C sroro npeamMeTta cocrasisier 0,1
OT yJeJIbHON aKTUBHOCTH CBEXXECPYOJIEHHOTO JiepeBa.
4. Ucnonb3ysa ¢opmyiy Baiilzekkepa, OlleHUTh, HAUMHAS ¢ KAKOT'O MacCOBOTO
Yuciia CTAaHOBUTCSI SHEPTETUYECKH BO3MOKHBIM a -pacnai. Oteer: A>150.
5. OueHuTh Mepuoj mojiypacrnanga pajruoakTUBHOTO Spa, WCITYCKAIOIIETro o -

JacTuilbl ¢ 3Heprueit 1 MaB, eciu siapo “2Th uMeer mepros mojypacmaia

T =1.4-10" JeT U UCIyCKaeT o-4acTUIbl ¢ dHeprueit 4 M»sB, a nna sapa
?2Po mepuoj monypacrmanga T =3-107 ¢ u E, =8,8 MaB. Otser: T =3.2.10%
JIET.
Cemunap 5: Pemienue 3amau Ha TeMy «/leneHue smep. SlnepHble peakuum.
[Ipumeps! 3a1au:
1. C nomombto popmyisl Belizekkepa
a. BelumcianTe SHEPruIo, BHICBOOOKIAEMYIO NpH JeleHuH saapa 22U Ha
JIBa OJIMHAKOBBIX OCKOJIKA.
b. Haiimure kputudeckoe 3HaueHWe Z%/A, IpH KOTOPOM CTaHOBUTCS
DHEPreTUYECKH BO3MOXHBIM JICJICHUE sApa Ha JBa OJUHAKOBBIX
OCKOJIKA.
2. B03MOXXHBI M peaKInu:
1. a+ Li »>1B+n;
2. a+C—> “N+d

O/ ICUCTBUEM a -YaCTHI] C KWHEeTHYeCcKo# sHeprueit T, =10 MaB?

Otsert: 1. Bo3amoxxHa, 2) HEBO3MOXKHA.
3. Bemumcauts nopor peakmuu: “N + o -0 + p, B gByx ciydasx, ecnu
HaJICTAIOIIEN YaCTULIEH SBJICTCA:
1) «-uactuma, 2) sgpo “N. Dmeprus peakuuu Q = 1.18 MbdB.
OOBACHUTH pe3yJbTar.
4. OnpenenuTh, KaKyl0 MHUHHMAJIbHYIO JHEPTHIO JOJDKEH HMETh IPOTOH,
94TOOBI CTasla BO3MOXKHOM peakIus

p+d > p+p+n.



Cemunap 6: Pemenue 3amau Ha TemMy «OJEMEHTapHbIE YACTHUIIBI M HUX

B3auMoercTeue». [lpumepsl 3agau:

1.

Kakas wMuHMMAanbHasg KHHETHYECKas OHCPIrusa 4YacCTull KaxXJa0ro us3

CTANIKMBAIOIIMXCA TTydKOB PP — KoIUIaiizepa HeoOX0auMa ISl IPOTEKaHHUs
peakuuii: 1) p+p—>Q +Q7; 2) p+Pp—>2"+A; 3) p+P—o>A+A?
DHEpPruM TIOKOS YaCTHIIL; mpc:2 =938,27 M>B, m Q_C2 =1672,43 M»B,
mZOCZ =1192,55 MaB, m,c* =1115,63 M>B.

HaiiTy, Kakue U3 CaMbIX TSKENBIX sAJep U aHTHAAEp MOTYT 00pa30BaThCs B
PeaKIMM P+ p IpPU COyAapeHun mporToHa ¢ smeprueit E; =3-10%28 ¢

HEIOJABM)XKHBIM ITIPOTOHOM M Ha BCTPEYHBIX IYyYKAX INPOTOHOB, YCKOPEHHBIX
JI0 TAKOM K€ DHEPTHH.
Onpenenuts dyactuubl X, oOpasyromuecs B CIEAYIOUIMX PEAKIHIX

CUJIBHOTO B3aUMOJICHCTBHUS: 1) 7 +p—oK +p+ X, 2)
K +p>Q +K°+X;3) p+p—>Z +77+X .

Moryr mm cnemyromue peakmuud: 1) 7z +p—o>K +Z +K';  2)
r+po>AT+2°% 3) K'+n—>XY'+7° npoucxomuts B pesyibraTe

CHJIBHOT'O B3aUMOJCHCTBHA.

— cOopHuKu 3a0ay:.

1.

3.
4.

Coopuux 3a0au no obwemy xypcy ¢uzuxku. 4.3 Amomuas u sodepuas
guzuxka. Cmpoenue eewecmsa./Iloo peo. B.A. Oeuunxuna. M.:
Quzmamknuea, 2009.-512 c.

Casenves U.B. Cooprux eonpocos u 3aday no oowet ¢puzuxe. CII16.: Jlany,
2005.-288c¢.

Upooos U E. 3aoauu no ooweti guzuxe. M.: Bunom, 2001. — 43 2c.

Coopnux 3a0au no obwemy Kypcy gusuxu. B 5 m. Kn. V. Amomnas ¢uzuka.
Quzuxa s0pa u s1emenmapuvlx yacmuy / I[1oo peo. /. B. Cusyxuna. M.:

OQUBMATIIAT; JIAHD, 2006. - 184 c.



- Memoduuecmtepekomendauuu no opzanusauyuu CAMOCMOAMENBbHOU paﬁombt

CHMYOeHmO08:

1.
2.

4.

N3yuuTh peKOMEHAYEMYIO JTUTEPATYPY.

[IpocMmoTpeTh 3a1aun, pa300paHHbIE HA Ay IUTOPHBIX 3aHATHUSX.

Pazob6patb 3a/1a4u, PEKOMEHJOBaHHbIE MIPErno/1aBaTeseM TUTS
CaMOCTOATENBHOTO PELIEHUs, UCHOJIBb3Ysl, TP HEOOXOAMMOCTH, IMPHUMEPHI
pelIeHus] aHAJIOTUYHbBIX 3a7a4.

OO6cynuTh TPOOIEMBI, BOSHUKIITUE TIPU PEIICHUH 3a7a4 C TIPETI0IaBaTEIICM.

Tpebosanua k peumunz-konmponaro. B Tedenue cemectpa ABa pasa (Ha

MOJIYJIBHBIX HEENSIX) HE00X0IUMO:

1)

2)

© 0o N o g ko DhPRE

CIaTh MPEINOJAABATEN0 PELICHUA JOMAIIHUX 3a4a4, [OJYYEHHBIX U3
yKa3aHHBIX COOPHUKOB 3a/ad,

OTBETUTh  HA  TEOPETUYECKHWE  BOMpOCHl.  [Ipumepsl  BOIPOCOB
(http://nuclphys.sinp.msu.ru/misc/questions.htm):

Cocras u pasmep siapa. N-Z quarpaMMa aTOMHBIX SIAEP.

Macca u sHeprus cBs3u saapa. Popmyia Baizekkepa.

PaguoakTuBHBIN pacnaj siaep. 3aKOHbI paJMOaKTUBHOTO paciaja siapa.
Anbda-pacnaa. KynoHoBckuil 1 IeHTpOOEKHBINA Oapbephl.

bera-pacnaa. DxcnepruMeHTaIbHOE OOHApYKEHUE (aHTH )HEUTPUHO.
["amma-niepexo/ibl B siApax. DNEKTPUUECKUE U MATHUTHBIE TaMMa-TIePEXObI.
JIelTpoH - CBA3aHHOE COCTOSIHUE HEMTPOHA U MPOTOHA.

CBolicTBa HYKJIOH-HYKJIOHHOTO B3aUMOJCHCTBUSI.

Me3oHHas TCOPUA AACPHBIX CHUIIL.

10. SAnepHble peakuu. 3aKOHBI COXPAHEHUS, KUHEMATHKA.

11.Mexanu3msl g1epHbIx peakiuil. [Ipsambie peakiuu. CoctaBHOE sSIIpO.

12. JleneHue saep.

13.Mopuens siepHbIX 000I0YCK.

14.OpHovacTUYHBIC U KOJIJIEKTUBHBIE BO3OYKIACHUS SJIEP.

15. ®ynnamenTanbablie yacTuilbl CTaHIapTHOM MOAEIN

16.3akoHbI coOXpaHeHus! B GU3NKE YACTHIL.

17.YacTuipl 1 aHTUYACTHUILIBI.



18.Pe3oHaHCHBIE YaCTHUIIEL.

19. OnekTpoMarHuTHbIE B3auMoieicTBus. CTpyKTypa HyKJIOHA.

20.13ocnuH. M30cnuHOBBIE MYIbTUILIETHI.

21.CtpanHocTtb. Poxxnenne u pacman CTpaHHBIX YacTHII.

22.CunpHble B3anmoaenctBusa. Kapku. I'moonsr. 1ser.

23.KBapkoBas CTpyKTypa aapoHOB. bapuonsl. Me30HBbI.

24.Cnabpie B3auMopercTBus. [IpomMexxyTodnbie O030HBI.

25.Cnabble pacmabl JIEITOHOB U KBAPKOB.

26.1IpocTpancTBeHHasi UHBEPCUS. P-4eTHOCTD.

27.3apsoBoe conpsbkeHue. 3apsinoBas yeTHocTb. CP-unBepcusi.

28.06pamenue Bpemenu. CPT-Teopema.

29. ®dyHnaMeHTaabHbIe B3auMoaecTBus. OO0beMHEHUE B3aUMOICHCTBUN.

[IpoGnema HECTAOUITLHOCTH MPOTOHA.

30.Hykneocunre3 Bo Beenennoit. SnepHpie peakiuy B 3Be31aX.

KocMmuueckue JIy4du. CocraB u IMPOUCXOKICHUC
VI1l. MaTepuajibHO-TeXHUYECKOe o0ecriedeHmne

HaumeHoBaHue
cnenuaabHBIX ¥
noMenieHu | u
noMeneHun 1J1s1
CaMOCTOSITEbLHOM
padoThI

OcCHALIEHHOCTD CHENAJTLHBIX
NoOMeIlleHu i U ToOMeIleHH i
JJISE CAMOCTOAATEJIbHOM PadoThl

IlepevyeHb JULIEH3MOHHOTO
NMPOrpaMMHOI0 o0ecriedeHmsl.
PexkBHU3MTHI NOATBEPKIAAIOLIETO
JOKYMEHTAa

VYuebHas ayutopus s
IIPOBEJCHUS 3aHATUI
JIEKIMOHHOT'O THIIA,
3aHATHNA CEMUHAPCKOI0
THUIIA, KypCOBOTO
IIPOEKTUPOBAHHUS
(BBITIOJIHEHUST KYPCOBBIX
paloT), rPyNIOBBIX U
MHUBUAYaIbHbBIX
KOHCYJIbTallUH,
TEKYLIEro KOHTPOJIS U
IIPOMEKYTOUHOU
aTTecTaluu
JlexumoHHas ay iuTOopuUs
Ne 226 (170002
Tsepckas 00u1., T. TBepb,
Canoserit miep., 1. 35)

1 Mukuepssiii myasT Yamaha
MG-124C

2 AyAMOKOMIUIEKT (MHUK. ITyJIBT,
aKyCT. YCWJIUTEIlb, aKyCT.
CUCTEMa, paInOCUCTEMA)

3 MHTepakTHBHAs cUCTEMA
SMART Board 660i4

4 MynbTUMEIUNHBIA TPOEKTOP
Epson EB-4850WU c
MOTOJIOUYHBIM KPEIUICHUEM

5 TenexOMMyHUKaMOHHBINA
mkad ITK-M-18.6.6-3AAA c
MOJIKAMH

6 TenexkoOMMyHHMKaIIMOHHBIH
mkad [ITK-M-18.6.6-3AAA ¢
MOJIKAMH

7 Dkpan HacTeHHBIH Lumien

8 Kommnerorep iRU Corp 510 15-
2400/4096/500/G210-512/DVD-
RW/W7S/monutop E-Machines

Kaspersky Endpoint Security 10
s Windows
MS Office 365 pro plus
Microsoft Windows 10 Enterprise
Microsoft Visual Studio 2019 .
Mozilla Firefox -6ecmnarao




E220HQVB 21,5

9 KomrutekT yueOHOM MeOenu Ha
110 mocago4YHBIX MECT

10 MenoBag mocka

IToMemeHus J1s1 CAMOCTOSITEIbHOM PadoThI:

HauMmenoBanue OcHAlIEeHHOCTL NOMELeHH I IJIs IlepeyeHb JMIIEH3MOHHOTO
noMeueHuii CaMOCTOSITe/IbHOI PadoThI MPOIrPaMMHOI0 00ecTIeYeHH .
PexBu3HNTHI
NMOATBEPKAAIOLIEr0 JOKYMEHTA
[Tomemienue it | 1. Kommerorep RAMEC STORM Microsoft Office
CaMOCTOSITEILHOM C2D 4600/160Gb/ 256mB/DVD- Microsoft Windows 10
paboTHI, y4yeOHas RW +Monurtop LG TFT 17" Enterprise
ayJIUTOpHUs ISt L1753S-SF — 12 it Kaspersky Endpoint Security 10
MPOBEJICHUS 3aHATUI 2. MyJbTUMEIUUHBIN KOMITJIEKT g Windows

JEKIMOHHOTO  THUIIA,
3aHATUI
CEeMHUHAPCKOT0 THIIA,
KypCOBOI'O
MPOEKTHUPOBAHUS
(BBIMIOJTHEHUS
KypcoBBIX  pabor),
IPYNIOBBIX U
WH/IMBUy aTbHBIX
KOHCYJIbTALlH,
TEKYIIEro KOHTPOJIS
U TPOMEXYTOYHOU
aTTeCTalluH,
IIPAKTUKH,
KoMnbrorepHsii
KJ1acc (PU3HKO-
TEXHUYECKOTO
¢bakynpTeTa.
Komnerorepnas
nabopaTopus
POOOTOTEXHIUYECKUX
cuctem Ne 4a
(170002 TBepckas
o0, r. TBepb,
Canosslit niep., 1. 35)

yueOHoro kiacca (BapuanT Ne 2)
[Tpoektop Casio XJ-M140,
HACTEHHBIN MPOEKIL. FKpaH Lumien
180*180. noytOyk Dell N4050.
cymka 15,6", MbITITb
3. KommyTtarop D-Link
10/100/1000mbps 16-potr DGS-
1016D
4. Buneokxamepa IP-FALCON EYE
FE-IPC-BL200P, OnJlaiin Tpeiin
000
5. Buneokamepa IP-FALCON EYE
FE-IPC-BL200P, OnJlaiin Tpetin
000
6. JleMoHCTpaIMOHHOE
obopyoBaHue KOMIUTEKT

«LegoMidstormsEV3»
7. KommuiekT yueOHo#t Mebenu

Mathcad 15 M010 -

AKT NpeI0CTaBICHUS TIPaB
NC00000027 ot 16.09.2011;
MATLAB R2012b -

AKT npenocTaBieHus mnpas Ne
Us000311 ot 25.09.2012;
Cadence SPB/OrCAD 16.6 -
['ocynapcTBeHHBIN KOHTPAKT HA
MOCTaBKY JIMIIEH3MOHHBIX
MPOrpaMMHBIX MPOAYyKTOB 103 -
I'K/09 ot 15.06.2009
Adobe Acrobat Reader DC —
Russian — 6ecruiatho
Adobe Media Player —
OecruraTHoO
Google Chrome — 6ecrutatio
Java SE Development Kit 8
Update 45 (64-bit) — 6ecrumatro
Lazarus 1.4.0 - 6ecrmaTao
LEGO MINDSTORMS EV3 —
OecruraTHoO
Microsoft Expression Studio 4 -
OecruraTHO
MiKTeX 2.9 - 6ecrutatHo
MSXML 4.0 SP2 Parser and
SDK - 6ecrutatHo
R Studio - 6ecratHo

VlIIl. CBenennst 00 00HOBIeHNH padoyeil MPOrpaMMbl I CHUTLTUHBI

No .. OOHOBNIEHHBIN pa3aesn Ornurcanne BHECEHHBIX PexBu3HUTHI TOKYyMEHTA,
paboueit mporpamMMsI W3MEHEHUH YTBEPAUBIIIETO
JUCLUIIIIUHBI VM3MEHEHUS
1.
2.




