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HCJII/I OCBOCHHUSA NUCHUITJINHBI

Kypc «®usnka aTOMHOTO $iipa M 3JIEMEHTApHBIX YacTHUID - 3aKIIOYMTEIBHBIA pa3lielsl IHKIa
muciuuine  «OOmas pu3nkKay W UMEEeT IeNbI0 TMPEACTABICHUE TEOPHH sipa W YacTHUI[ Kak
0000meHne pe3ynbTaToB (PU3MYECKUX SKCIHEPUMEHTOB M TEOPETHYECKUX IPEJCTAaBICHUH O
CBOMCTBaX MUKpOoOBbekToB. Crienuduka Kypca cBs3aHa ¢ HEOOXOIUMOCTBIO U3JI0KEHUs OOJIBILIOTO
(axTHyeckoro MaTepuaia, MoJ4ac HEMPUBBIYHOTO. DTO pasaen (GOpMUPYIOIIEHCsS HAYKH, TEOPHUS
KOTOpOM jJajieka OT 3aBeplieHus. [[is ycBoeHHs Kypca HEOOXOJMMO 3HAHHME OCHOB KBaHTOBOM
MEXaHUKU. TeMaTWdeckn Kypc COCTOMT M3 TpeX dYacTei: ¢u3uka sapa, (HU3UKa YacTUI[ U
B3aUMOJICHCTBUH M B 3aBEPLIAIOLINX JICKIUSIX M3JIAraroTCs PEICTABICHUS O CTPOCHHH BcelleHHOIH,
9BOJIONMHU 3BE3]] U KOCMUYECKHX Jydax. OCHOBHOH 3amaueil Kypca SBISETCS CHCTEMAaTH4ecKoe
3HAKOMCTBO C IIEPEUHCICHHBIMU Bompocamu. JI1060ii pasnen obuiero kypca Gpusmnku 0azupyercs Ha
CBEJICHUAX, IOJYYECHHBIX O3KCIIEpUMEHTaTbHO. Heo0XoanMO MOMHUTH, YTO HPOLECC OTKPBITUS
HOBBIX AJ€p W 4YaCTUL, YTOUHCHHA HX XAPAKTCPHUCTHUK U psgaa NPUHOUIIAAJIBHBIX KOHCTAHT, IIO
CYIIECTBY, HETIPEPBIBEH.

Llenv Oucyunaumsl — O3HAKOMIIGHHWE CTYJCHTOB C COBPEMEHHBIMH IPEACTABICHUSIMH O
CBOICTBAax U CTPYKTYpE SAJEP U AIEMEHTAPHBIX YACTHII.
3adaua Oucyunaumsl — TOCIE H3YYEHHUS Kypca CTYACHT JOJKEH XOpOIIO MPEACTaBIsAThH

COBPEMEHHYIO KapTHHY MUKPOMHpA- MUpPA €D, BHYTPUSIEPHBIX IPOLECCOB, MUPA 3JIEMEHTAPHBIX
YacTHLL.

CTy,HeHT JOJDKCH IMIO3HAKOMUTLCSA C HCKOTOPBIMHU MECTOAAaMH, IMPHUMCHACMBIMH K OIIMCAHUIO
Ha6JIIOI[aeMI)IX (1)I/ISI/ILIGCKI/IX SIBIICHHH U HpI/IO6peCTI/I HAaBbBIKKM CaMOCTOATCIIBHBIX HAY4YHbBIX
I/ICCJIG,I[OBaHI/Iﬁ, BKJIO4as (I)OpMI/IpOBaHI/Ie HAaBbBIKOB U3YYCHUSA HaquOﬁ (1)PI3PI‘ICCKOI>’I JIMTCPATYPHI.

Ne

/o

Kox
po¢ecCHOHATBHOTO
cTaHjapra

HaumenoBanue o0nactu npohecCHOHAIbHOM JeSTeIbHOCTH.
HanmenoBanue npogeccroHaibHOrO CTaHgapTa

01 OGpa3oBaHue 1 HayKa

1. 01.001 Ipodeccuonanbuplil ctangapt «Ilemaror (memaroruveckas AesTeIbHOCTE B chepe
JIOIIKOJIHOTO, HAYJIbHOTO 00IIEro, OCHOBHOTO O0OIIETro, CPEAHETO OOIIETO
00pa3oBaHus) (BOCHHUTATENb, YIUTEIb)», YTBEP>KACHHBIH MpruKazoM MUHHCTEpCTBA
TpyAa ¥ cOIMaIbHOI 3anmThl Poccuiickoit @enepartun ot 18 oktsaopst 2013 . Ne
544Hu(3apeructpupoBad MuHICTEpCTBOM FocTHINU Poccuiickoit denepannu 6
nexadpst 2013 r., peructparmonsstii Ne30550), ¢ n3MeHeHHEM, BHECEHHBIM
npukazoM MuHUCTEPCTBA TpyJa U COLMaNbHOM 3amuTsl PO ot 5 aBrycra
2016r.Ne4221 (3apeructpupoBad MuHuctepctBoM octurmu PO 23 asrycra2016r.,

peructparioHHbIi Ne 43326 )

2. 01.003 IIpodeccronanbublii cranaapt «Ilegaror JOMOTHATEIHLHOTO 00pa30BaHuUs AeTEH U
B3POCIIBIXY», YTBEPKICHHBIN TPUKa30M MUHHCTEPCTBA TPY/Ia U COIUATBLHON 3aIUTHI
P® ot 5 mas 2018r. Ne 298H (3apeructpupoBan MuHHCTEPCTBOM rocTuiu PO 28

asrycra 2018r., peructpannonnsiii Ne 52016

®opmupyemble JUCHUILIMHON 3HAaHUSI U YMEHHSI TOTOBAT BBIITYCKHHMKA IaHHOM 00pa3oBaTelbHON
IPOTPaMMBbI K BBITIOJHEHHUIO CIIEAYIONIMX 0000IEHHBIX TPYIOBBIX (DYHKITHIA:

Kon n O000meHHbIe TPYA0BbIe GYHKINH Tpyaosbie GpyHKIHH
HAMMEHOBaHHE Konx HaumenoBanue | Yposenb| HammenoBanme| Kog Yposennb
Nnpo¢eccuoHAIbHO kBauu (moaypoBeHb)
ro CTaHJIapTa Kanuu KBAJTM(UKALMH
01.001 ITenaror 4 [Menarornyeckas Oo6menenaroruuec/A/01.6
(memaroruyueckas EeATEILHOCTD 10 6 Kast yHKIIHSL. 6
NesITEIbHOCTD B [IPOCKTUPOBAHUIO U OOyuenue




ITOIIIKOJIBHOM, [peanu3anuu Bocrurarensnas |A/02.6
Ha4vaaIbHOM O0IIEM, 00pa3oBaTEeILHOTO IEeATENbHOCTD 6
OCHOBHOM 0011IeM, mporecca
CpeIHEM 00IIeM 00OpazoBaTebHBIX
06pazoOBaHUN) OpraHM3aIIAX Paspusaromas  A/03.6
(BOCIIUTATEIIb, ITOIIIKOJILHOTO, ACATCIEHOCTD
YUUTEIh) HA4aIbHOTO 001Iero, 6
OCHOBHOI'O OOIIIETO,
CpeIHero oomero
00pazoBaHMs
[lemarormueckas
NIEeATEILHOCTD 110 IMemarornyeckas
MIPOSKTUPOBAHUIO U eATeIbHOCTD 110
p [peanmsaiyu 5 peanu3aiu B/03.6 6
OCHOBHBIX porpaMmm
0011e00pazoBaTesibH OCHOBHOI'O U
bIX CpEeIHEro o0IIero
[IporpaMm 0Opa3oBaHus

Ilepeyennb 3a1a4 npogeccuoHATbHOI /1esITeIbHOCTH BHINMYCKHUKOB:

Oo6nactp Tunel 3amau 3amaun O06BexThI TpodeccHoHATBHON
npoeCCHOHABHONW |TPOPECCHOHANBHON  |TIPpOdeCCHOHATBHON JESITEIIBHOCTH (MITH
JesITeTbHOCTH JesITeIbHOCTH JeSITeTbHOCTH obnacTu 3HaHMS)
(o Peectpy
MuHtpyna)
01 Ob6pazoBanue [legarornueckuit Pa3pabotka u peanuzanus| OOpa3zoBaTesbHbIE
00pa3oBaTeNbHBIX IPOrpaMMBbI U
nporpamm CIIO n o0Opa3oBaTenbHBIH MpoLecc B
nporpamMm 10 cucreme CIIO u 10
06 Css3b, Hayuno- Hccnenosanwue, Nudopmannonnsie
I/IH(bOpMaHI/IOHHBIC I/ICCHeI[OBaTeHI)CKI/H\/’I paspaﬁoTKa, BHCAPCHUC IMpOIeCChl, TCXHOJIOTUH,
- U COTIPOBOXKICHHE CHCTEMBI U CETH, UX
KOMMyHHEAIHOHH I/IH(I)OpMaI_[IfOHHBIX UHCTPYMEHTAJIbHOE
TEXHOJIOTUH U CUCTEM (mporpammHoOe,
bl€ TEXHOJIOTHH TeXHHIECKOS,
OpraHU3aIMOHHOC)

obecreyenune, Criocoowl 6 u
METOIbI POCKTHUPOBAHUS,
OTJIA/IKH, IPOU3BOJICTBA U
IKCITTyaTaluu
MH()OPMAITMOHHBIX
TEXHOJIOTHI B CUCTEM B
Pa3TUYHBIX 00JACTIX U
cdepax nudppoBoit
SKOHOMHKH

2. Mecto qucuuniaunbl B ctpykrype OIIOII 6akanaBpuara

Hucnunnuna «@u3nka aTOMHOTO s/Ipa ¥ JIEMEHTAPHBIX YaCTHUI» OTHOCUTCS K Moayio «Oo01mas

¢busuka» obs3arenbHoi yactu nukia (51.0.09.06).
JucnurnmuHa uzydaercs Ha 3 Kypce B 6 cemecTpe.
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HaHHblii  KypC

Ocoboe

dbopmupyer

3HA4YCHUC JUCIMIIIINHBI

y  CTYIEHTOB

MMPUHIUIINAIBHO HOBBIM IMOJAXOJdaM.

Jiss m3ydeHus NaHHOW y4eOHOW IUCHUIUIMHBI HEOOXOIWUMBbI 3HAHUS, YMEHHS W HaBBIKH,

KBaHTOBO-MEXaHUYECKOE
(dyHIaMeHTaJIbHBIE TEOPETUYECKNE 3HAHHUS U MPAKTUYECKUE HABBIKU B 00JIACTH aTOMHON (DU3UKH.
ONIPEAEIAETCS BO3POCHIMM  YIENbHBIM BECOM HAy4YHBIX
UCCIICIOBAaHUI M TEXHOJOTHH B (pU3MKE MUKpPOMHpaA B HacTosInee Bpems. bynymmii cnenuanuct
JIOJDKEH YETKO IPEACTaBIATh: YTO B HpoOJeMax: CBSA3aHHBIX CO CBOWCTBAMM MHUKPOMUDA,
HalJIIHOCTh M KJIIACCHMYECKMM IOAXOJ OKAa3bIBAKOTCA HENPUTOAHBIMM M YCTYHAKOT MECTO

dbopMupyemble qucHUIUIMHAMU «AToMHas ¢pusnka», «KBantoBas duszmka.

3. Pe3yabtarsbl
3JIeMEHTAPHBIX YaCTHI

Hpouecc HN3YUYCHUA JUCHUIINIMHBI HAIIPaBJICH Ha (bOpMHpOBaHI/Ie OJICMEHTOB CJICAYIOIIHX

OCBOCHHUA JUCHMUIIJIMHBI

(Monxy.Jst)

koMmrieteHiuit B coorBercTBrr ¢ ®I'OC BO no nanHOMy HampaBJICHUIO:

Kon HaunmenoBanue WNunukartop NOCTWXKEHHs| B pesynprate oOCBOEHUS]
KOMIIETEH- [KOMIIETEHLIUU KOMIIETEHLIUN IMUCLUIUIMHBL  00ydJarouuiics
1095031 (3axpenyieHHbllL 3G|10JI7KeH:

Pucyuniunotr)

YK-2 Crniocoben VYK-2.1. Ompenenser kpyr| 3HaTh TEOPETHYECKHE
OIIPENEIATD Kpyrpajgad B paMKax IIOCTAaBJICH OCHOBBI, OCHOBHBIE IIOHATHS,
Bajjad B paMKax| HOW Ienu, ONpeeNseT CBS3U[BaKOHbl U MOJEIU OCHOBHBIX|
[IOCTaBJICHHONW LIETN HMEXKTY HUMU; a3enoB (PU3HKH;

BHIONPATH VK-2.2. Tlpemnaraer crmocodsl| YMeTb MMOHUMATh,
ONITHMAaJIbHbIE pEIIEHUs] TIOCTABIICHHBIX 3aj1ad H[M37araTb ¥ KPUTHYECKH
CIIOCOOBI UX PELIEHUS,0KUIAEMBIE Ppe3yJIbTATh;[AHATN3UPOBATE  (DU3HIECKYIO
CXOIs U3/0IICHUBAET npeioKeHnpieMHpopmanuio. Iloap30BaThCs
I[GﬁCTByIOHIHX CIIOCOOBI C TOYKHU 3pCHUA[TCOPCTUYCCKUMHU ~ OCHOBAMU,
[PaBOBBIX HOPM,|COOTBETCTBUS I1€JIM TPOEKTA; 3aKOHaMU u MOJIETISIMY|
MMCIOITNXCA PECYPCOB VK-2.3. HHaHpreT(bI/I3I/IKI/I;
158 OFpaHI/I‘leHI/Iﬁ pean3anuio 3axad B 30HE cBoel BJ'IaI[eTb (I)I/I3I/I"ICCKI/IMI/I Hu
OTBETCTBEHHOCTHU C Y4ETOM MAaTEMATHYCCKUMU MECTOJaMH
IMEFOLITMXCS pecypcoB n|06paboTku u aHaIn3a|
OrpaHUYCHMUI, neiicTByromux[iHpopMarmn - B obnacty
[TPABOBEIX HOPM; OCHOBHBIX pa3/ieioB (PU3UKH.

OIIK-1 Criocoben OIIK-1.1. O6nanaer 6a30BbIMH| 3HaeT (puU3MUECKHE OCHOBBI
MPUMEHSTh  0a30BBIEBHAHUSMU B 00JacTH (PU3MKO-MEXaHMKH, MOJIEKYJISIPHOH|
BHaHUS B  OOJIACTMMATeMaTHYECKUX HayK,(pU3UKH, TPUPOaY KosiebaHui
buznko- HEOOXOIUMBIMU Ul PELIEeHUsH BOJIH, OCHOBBI
MaTeMaTHYECKHUX UnpodeccHoHaIBHBIX 3a/1a4. TEPMOJUHAMUKH,
ectecTBeHHbIX Hayk B| OIIK-1.2. ApryMeHTHpOBaHHOPJIEKTPUYECTBA U MarHETHU3Ma,
cdepe CBOEHpUMEHsAET (PU3NUECKUEe 3aKOHBI MONTUKH, OCHOBBI AaTOMHOH U
npodecCHOHANBbHOM  MaTeMaTUYecKue METOAbl  JUISAAepHON (U3HKH, TOHUMAET
NESATEIIBHOCTH. pelIeHus 3aa4 TEOPETUUECKOTO U[IIUPOTY M OTrPaHUYEHHOCTH

MPHUKJIAJHOTO XapaKTepa. PUMEHEHHUS buznku
OIIK-1.3. O6nagaer HaBBIKAMHUUCCIICIOBAHUIO TIPOIIECCOB 1|

TEOPETUIECKOTrO WABJICHUA B  IPHUPOJE U

BKCIEPUMEHTAIHHOTO oOr1ecTBe.

MCCIIEIOBaHMS 00BEKTOB  YMeer HCIIOJIB30BAThH

MBIINIJICHUEC,

®du3uka aToOMHOIO siApa H




rmpodeccrnoHanbHOM

TCOPCTUYCCKHUC 3HAHUA IIpU

eI TeIbHOCTH, peneHus00bICHCHUH pe3yIbTaTOB

mpodeccHOHABHBIX ~ 3a7ad  BPKCICPUMEHTOB, IPUMEHSTH

o0sacTi GU3MKA W CMEXKHBIX CBHAHUS B 00J1aCTH (PU3UKH 1JIs

HEH €CTECTBCHHOHAYYHBIXOCBOCHHUS

MU CIIATIIHH. oO1enpodecCuoOHATBHBIX
MUCIIATLINH u pereHus
MpoeCCHOHAIBHBIX  3a/ad,
OI[CHHBACT JIOCTOBEPHOCTH|
MOJTY4YEHHOTO penieHus
3azaum.

Bnageer HaBBIKAMH

(U3HYECKUX  HCCIICIOBAHHM,
crocooeH nepeaBaTh,
[pe3yJIbTatT MIPOBEICHHBIX|
KCCIIE0BaHUN B BHUIE
KOHKPETHBIX PEKOMEHIAINH B
TepMHUHAX IIPEAMETHON
001aCTH 3HAHUS.

[IK -3 TOTOBHOCTBIO TIK-3.1. I[Touumaer| Bunaners: METOIaMU
PUMCHSTh Ha(pU3WUECKUE OCHOBBI METOJIOB H|HAXOXKICHHSI, orbopa u
IPAKTUKE CpencTBa npeoOpa3oBaHUAOOBETUHECHUS Pa3IMYHBIX
npod)ecCUOHAIbHBIC  [MH(POPMAITUH, 00OMeHaMETOI0B MIPOBEACHUS
BHaHMS ~ TEOpUH  HHGOpPMaIMell Ha PACCTOSHHM C{PU3NYECKUX UCCIICTOBAHUM.
METOJIOB  (PU3HUYECKUX[[TIOMOIIIBIO PAIMOAICKTPOHHBIX| YMETh: OCMBICJICHHO
CCICIOBAHMI CPEICTB M TEXHOJOTHUH. BLIOMpATh HAyYHBIH METOJ

TIK-3.2. BnaneetfmpoBenenus (bu3IeCcKuX;
METOJOJIOTHEH MaTeMaTHYEeCKOTOMCCIIeIOBaHUN.
MOIEITNPOBAHUS ¢usnuecknx| 3HaTh: CIOCOObI
POIIECCOB U OOBEKTOB Ha Oa3elompeneneHus BUAOB M THIIOB
KaK CTaH/IAPTHBIX MaKeTOB[IPO(ECCHOHATBHBIX 3a/ad, a
ABTOMATHU3UPOBAHHOTO Tak)KE METOJbl HMX pPEIICHUs
POSKTUPOBAHUS U UCCIICIOBAHMIAL[IIPU TTPOBEICHUH (PU3NICCKUX
TaK u CaMOCTOSTEIbHOMCCICIOBAHMI
CO3/1aBaCMBIX OpPUTHHAIBHBIX
[IPOTPaMM.

[TK-3.3. IIpumeHnset uudppoByro
TEXHUKY TIpU 00pabOTKe JaHHBIX
MpH  COOMIOJIEHUN OCHOBHBIX

TpeboBaHUi  HMH(POPMALIMOHHOM
0€30ITaCHOCTH.
[1K-3.4. [Tpumenser,

ICOBPCMCHHBIC I/IH(I)OpMaI_[I/IOHHLIC
CpE€ACTBA IIPU IMMOATOTOBKEC JAaHHBIX
[TpU COCTaBJICHHNU 0630pOB,

OTYETOB Y HAYYHBIX MyOIHUKAIH.

4. CTpyKTypa M colep;KaHue THCUUIIMHBI (MO1YJI5)
4.1. CTpyKTypa QM CHUIIMHBI (MOIYJIs1)
OO01ast TpyJ0€MKOCTh AUCHUILUINHBI COCTABIISCT S 3a4eTHBIX equuul, 180 wyacos.




No Buabl  y4yeOHoii paGoThl, BKa0Yasi DOpMBI TEKYHIEro KOHTPOJISI
o/ CaMOCTOSITEJIbHYI0 PadoOTy CTYAeHTOB HyCIeBaeMOCTH (no Heoenam
TPYA0eMKOCTH (B Yacax) cemecmpa)
K 5 C ®opma NPOMEKYTOYHOI
OHTAKTHadA paooTa aMOCTOATEC/Ib- aTTecTANMHI (no cemecmpaM)
Has padoTa
z =
= A
= =
m = ~
HaunMeHoBaHMe pa3/ieioB U - — 83 Bl
S = < 5
TeM JUCHUILINHBI (MOTYJIs1) = |5 |8 5 | B 3 o =g
EE & &2 & Z 5
K L = G o) < ~
= 5 ] ~—~ g =S| g ; ) )
< = < g m Q =
8 1o |= g |5 = o S |E |& (888
(&)
A o © x 15 as = g <
S |k 2 S | s = 2 |2 g |& 8 =
I~ 2 15 |2 = | 12 |8 g |m |s |s =3
o T & <) < o HH ) > < X 2 3/
%) = = < = /M = o "o P o | 2 o |2 ¥ O
@ |2 E |E |5 BEe |8 |2 |E88 |2 8 B 8 |2ge
=5 |E 2 € 235 & 5 |g9¢ 5 2 2|8 2izes
Q Q
Sle 5 |E |5 H& | |E K30 & E E B |E¢
(] =
1. Pa3znea 1.
1.1 | Beenenue. BosHukHoBenue 6 | 2 | 1
1 pa3BUTHE (DU3UKH aTOMHOTO
spa u (107370451
AJIEMEHTAPHBIX YaCTHII.
1.2.| Macmra0sl Beoquumd, 6 |5 |1 1|2 |11 4 1 4 | + +
XapakTepHble Uil (U3HKH
ATOMHOTO sI/Ipa.
1.3.| Yersipe ima 6 |5 12 211 5 | 4 + +
B3aMMOJICVICTBUI B MPUPOIE U
WX KpaTKasi XapaKTePUCTHKA.
1.4.| OcHOBHBIC ceoiictrea 6 |6 |1 | 1|2 11 4 | 4 + +
DIIEMEHTaPHBIX YaCTHIL.
MeTob1 OnpeIeNieHus 3apsa,
MacCbl IIOKOSl, CIHHOB WU
MarHMUTHBIX MOMEHTOB SIJIED.
1.5 | [Mpunuuner knaccudukamuu 6 | 5 |1 |1 |1 | 1] 2 4 | 4 +
DIIEMEHTAPHBIX YaCTHIL.
HacTHIIbI U ITOIS.
1.6 | KBanTroBOMEXaHNUECKOE 66 1 2|2 11 4 | 4 +
OIHCaHNE HECTAOMIIbHBIX
COCTOSTHHUH.
1.7 | Bakonsr coxpamenus B 6 |5 |1 1 2 11 4 | 4 +
¢buznke 3JIEeMEHTapHbIX|
YaCTHIL. YacTHIlbl )31
AHTHYACTUIGL.
2 Pa3nen 2
2.1 | N3oronnueckuii com, 6 |6 |1 |12 11 4 | 4 + +
3apsoBbIe MYJIbTUTIICTHI.
3aKkoH COXpaHEHUS
HM30TOINYECKOTO CIIMHA.




2.2

Crpannocte. OuapoBanue,
npejaecT U MPaBAUBOCTb.
3aKOHbI COXpPaHEHHUS
OYapoBaHHUsA, MpeNecTu U
MPaBIUBOCTH.

2.3

YeTHOCTE. 3akoH
COXPAHEHUS YCTHOCTH.

2.4

Cnabple  B3auMOJIEHCTBUA.
bera pacna.

2.5 | Ksa"roBanue
AIIEKTPOMArHUTHOTO TIOJISL.
CoBpeMeHHas KapTHHA
AIIEKTPOMArHUTHOTO
B3aMMOJICHCTBHS.

2.6 | CuibHOE SIIEPHOE

B3aumojeiicteue. Me3zoHHas
TEOpUs ANEPHBIX CHUIL.

2.7

Teopun 3JIEMEHTaPHBIX
YACTHII. MarunutHsle
MOMEHTHI IIPOTOHA u

HEUTpOHAa 10  KBAapKOBOH
TEOpHUH.

2.8 | EnuHas Teopus 4YacTUIl U
MOJICH. DnekTpocinadoe
00beIMHEHUE
B3aNMOICHCTBHH. Benukoe
00beIMHEHHUE.

2.9 | Monens sampa — KHIKOHU

[KaIljIu. SHCpFI/ISI CBA3U dapa.

2.10

Mopnensb siiepHBIX 000T0YEK.
TTonsTie
CaMOCOTJIAaCOBAHHOTO
MOTEHIMaNa i1 HYKJIOHA B
sape.

2.11 | PagnoaxkTuBHOCTL. SIBiIeHHE
aJIn0AKTUBHOCTH.
2.12 | Anpda pacnan. OcHOBHBIE

OKCIICPUMCHTAJIBHBIC TaHHBIC
no anbda  pacmagy U
QIIeMEHTapHass Teopusi aibda
pacriaga

2.13

l'amma mnpeBpamienus sep.
Anepnas uzomepus. DddexT
Méccbayapa.

2.14

DddeKkTuBHbIE CEUeHUS U
BBIXO/IbI SIICPHBIX PEAKIIUi.

2.15

Mogenbs COCTaBHOTO sipa.
®opwmyia bpeitta — Burnepa.

2.16

Anepusie peaknuu. Kparkuii
0030p  pa3NMMYHBIX  THUIIOB
SIIEPHBIX PEaKLUil.




2.17

Peakuuss ~ nmenenuss  sAnpa.
SAnepubie  kosbl.  [lpunimn
paboTHI aATOMHBIX
AJIEKTPOCTAHIUMU. bpunepHbie
[PEAKTOPBI.

2.18

TepmosinepHbie peakuuu
cunre3a. Kpurepuii Jloycona.

Kypcosas paboma (npoexm)

yacax dopma

O6mas Tpymoemkocts, B18011834 34 50 2735 27 (17 | IlpoMexxyTouHas

3auer

3ayeT ¢ OLEHKOH

DK3aMeH

4.2. Conep:xkaHue TeM TUCHUILTHHBI «DU3HKA AaTOMHOTO S/IPa M 3JIeMEeHTAPHBIX YaCTHID)

1. BBenenue. Bo3HukHOBeHHE M pa3BUTHE (U3UKUA aTOMHOIO siipa U (U3UKU 3JIEMEHTapHBIX
YaCTHIL.

2 Macmrabbl BeTUYMH, XapakTepHble JUIsl (PU3MKM aTOMHOIO sipa. XapaKTepHblE pa3Mephl,
BpEMEHA U PHEPTUU B PU3UKE aTOMHOTO sI/Ipa U B (PU3HKE FII€MEHTAPHBIX YaCTHII.

3. Yerelpe THIA B3aUMOJCHCTBUI B NPUPOJE M HX KpaTKas Xapakrepucrtuka. KpaTkoe
CPaBHUTEIFHOE OINMCAHHE JJIEKTPOMArHUTHOTO, SAEPHOTO CHIBHOTO, SAEPHOTO ClIaboro u
IPaBUTALIMOHHOTO (CBEPXCIIa00r0) B3aUMOICHCTBHH.

4. OcHOBHbBIE CBOMCTBA 3JEMEHTAPHBIX YaCTHIl: Macca IIOKOs, 3apsij CIUH, CTaOUIbHOCTb.
Metoael ompenencHusl 3apsiia, Macchl MOKOsA. MeTonpl ONpenencHus CIMHOB M MarHUTHBIX
MOMEHTOB si/iep (CBEpXTOHKOE B3aMMOJIEUCTBUE, SJEPHBIII MarHUTHBIN pe3oHaHc). Meton Pabu
OIpEEIIEHUsI MATHUTHOTO MOMEHTA MPOTOHA U HEUTPOHA. AHOMaJIbHBII MarHUTHBIM MOMEHT

IIPOTOHA U HEUTPOHA.

5. IlpuHumnel Kiaccu(UKalUU 3J€MEHTapHbIX 4acTul. Yactuubl U nois. POToH U Japyrue
KBaHTHI B3auMojeicTBusi. Jlentonsl. Me3onbl. bapuonsl. Me3oHHbIe U OapHOHHBIE PE30OHAHCHI.
DNeMEHTapHBIE U COCTABHbIE YacTHIbl. KBapKu.

6. KBanToBOMEXaHHMUYECKOE OMNMUCAHUE HECTAOWIBHBIX COCTOsHMM. PaccmarpuBaercs crocoO
OTHCAHMsI SKCIOHEHIMATBHO 3aTyXaloIUX [0 BPEMEHU COCTOSHUHN MyTeM J00aBJIEHUS K SHEPTUU
MHUMOM 100aBKH, UMEIOLLEH CMBICI MOJIYIIUPUHBI YPOBHS YHEPTHH.

7. 3akoHBl cOoXpaHEeHUs B (U3MKe >JIeMeHTapHbIX dYacTull. CBA3b CHUMMETPUU KBAHTOBOM
CUCTEMBI C 3aKOHAMH COXpaHeHus. UTo Takoe ornepalysi CAMMETPUH B KBAaHTOBOM MexaHHKe. CBs3b
oTepaly CUMMETPHH C ONEPaTOPOM COXPAHSIONICHCS BETMUNHBI (MHTETPAJIOM JIBHKEHUS). 3aKOH
COXPaHEHHUs 3JIEKTPUUECKOro 3apsia. 3aKOH COXpaHEHHs OapHOHHOTO 3apsiia. 3aKOH COXpaHEHUS
JENTOHHOTO 3apsaa. YacTHIbl U aHTUYACTUIBL. 3AKOH COXPaHEHUs

MOMEHTa UMITyJIbca. 3aKOH COXPaHEHHs SHEPrHUH — UMITyJbca. AOCOTIOTHBIE U HEAOCOIIOTHBIE
3aKOHBI COXpaHEHHUSI.

8. M3oTonmueckuil ciuH. 3apsi0Bble MYJIbTUILIETHI. 3aKOH COXPAHEHUS N30TONMYECKOTO CIMHA.

9. CtpanHocTsb. [loHsATHE cTpaHHOCTH. 3aKOH COXpaHeHHUs cTpaHHOCTH. @opmyia ['emr-ManHa —
Hunmmmxumel. 'nneps3apan. OuapoBaHue, NpenecTb W NPAaBAUBOCTb. 3aKOHBI COXPAHEHUS
OuapoBaHUs, IpeiecT U npaBauBocTu. O0o0meHHas popmyna ['enn-MaBaHa — Hummmxumst.

10. YetHocTs. [loHsATHE YeTHOCTH. BHYTpEHHNE YETHOCTHU AJIEMEHTAPHBIX YACTHUII.

3aKkOoH coXpaHEeHHs 4YeTHOCTH. HecoxpaHeHHe 4YETHOCTH IMpH cJIaObIX B3aUMOAEHCTBUSIX.
KomOunupoBanHass uyetHocTh. Hecoxpanenue komMOuHupoBaHHOH  yerHoctu. CPT  —
MHBAapUAHTHOCTb.

11. CnaGeie B3ammopeiictBusi. bera pacmaa. OCHOBHBIE SKCHEPUMEHTAJbHBIC JAHHBIE I10
OeTapacray ¥ dJIeMEeHTapHas Teopus 6era pacnaga 3. depmu.




12. KBaHTOBaHWE€ »JIEKTPOMAarHUTHOro moJisi. CoOBpEeMEHHass KapTHHA 3SJIEKTPOMArHUTHOIO
B3aMMOJEHCTBUS. DIEKTPOMAarHUTHOE B3aMMOJEHCTBHUE JBYX 3apSIKEHHBIX YAaCTHUIL[ KaK pe3yJsbTaT
oOMeHa ¢potoHamMu. DOTOHBI — KBAHTHI 3JIEKTPOMArHUTHOTO B3aUMO/ICHCTBUS.

13. CunbHoe snepHoe B3anMoaelcTBue. Me3oHHast Teopust sinepHbix cuil. [lorennuan FOkaBbl.
Me30HbI — KBaHTBI CUJIBHOTO SIIEPHOTO B3auMoieicTBUsA. CBONCTBA SIAEPHBIX CHIL.

14. Teopuu snementapHbix yactull. Teopuss @epmu — Anra. Teopus Caxarbl. Teopusi KBapKoOB.
CaoiicTBa KBapkoB. Me30HbI W OapuUOHBI — COCTaBHBIE YAaCTHIIbI, COCTOSIIME U3 KBapKOB.
CynepMmynbTUILIETHI. MarHuTHbIE MOMEHTHI IPOTOHA U HEUTPOHA IO KBAPKOBOM TEOPHH.

15. EnuHas Teopust 4acTHIl U MOJIe. DilekTpociaboe o0beuHeHne B3auMoieicTBuil. Benkoe
o0benmHenne. HectaOminbHOCTD IPOTOHA B €MHOM TEOPHH.

16. Monens siapa — >KHAKOW Karuik. DHeprus cBs3u sapa. [lomysmrupuyeckas Gopmyna st
SHEpruu cBs3u snapa (popmyna Baiiizekepa). CrienctBus u3 popmyssl Baiizekepa.

17. Mogenb sanepubix o6onoyek. [loHATHE camMocOriacoBaHHOIO MOTEHIMAaa JJIs HYKJIOHAa B
sape. OOocHOBaHME BBIOOpAa CaMOCOTJIACOBAHHOTO TMOTEHIMANA [UIi HYKJIOHAa B SApe U
smnupuueckas Gopmyna O.Depmu a5 pacnpeesieHus BeecTBa B sape. Mojenb OCIUUIATOPHOM
cepryueckd CUMMETPUYHON NOTEHUUAIbHON MBI JJI1 CaMOCOIVIACOBAaHHOI'O MOTEHIMANa B SApE.
Pounb ciunopOuTansHoro B3aumoieicTBusl. OOBICHEHNE MATHYECKUX YHCET.

18. PapnoakTuBHOCTH. SIBlIeHHE paaMOaKTUBHOCTU. PajnoakTHBHBIE cCeMEHCTBA. YpaBHEHHE
paanoakTUBHOTO pacnazaa. [locrosHHas pacniafa U epuo/ Moxypacnaja.

19. Anbda pacriag. OCHOBHBIE SKCIIEPUMEHTAJIBHBIE TAHHBIE 110 alib(a-pacriany U dIeMeHTapHas
Teopus anbda pacnaja.

20. 'amma nipeBparienus siaep. SAnepras nzomepus. Dpdext Meccbayapa.

21. DddexTuBHBIE CEUEHUS U BBIXOABI SAEPHBIX peakiuid. 3aBUCUMOCTh 3 (HEKTUBHBIX CEUCHUN
OT SHEPruU HAJIETAIOIIMX YaCTHUI[ B IPOCTEUIINX CIyYasX.

22. Mopgens cocraBHoro siapa. Teopuss H.bopa peakuwuii, mpoucxoasumx c oOpa3zoBaHHEM
koMrayHz sapa. Popmyna bpeitta — Burnepa.

23. Snepusbie peakiuu. Kpatkuii 0030p pa3nuyHBIX TUIIOB SACPHBIX PEAKITHIMA.

24. Peakuus neneHus sanapa. fAnepHsie kosbl. [IpuHOun paOoThl aTOMHBIX AJIEKTPOCTAHIIMM.
bpunepHbie peakTopBhl.

25. Tepmosinepusie peakuuu cuHte3a. Kpurepuit Jloycona. O030p paziuyHBIX CHOCOOOB
OCYILIECTBIIEHUS TEPMOSIIEPHBIX PEAKIIMIA CUHTE3A.

5. OOpa3oBaTeibHbIE TEXHOJIOTHH

Copepxanue padouel yueOHOI NpOrpaMmmsl IIpumeHnsemsle
TCXHOJIOTHUH
Bgenenne. BosHukHOBeHHE U pa3BUTHE (PU3UKHM ATOMHOTO siipa U |  KJIACCHUECKOe
(1)I/ISI/IKI/I OJICMCHTAPHBIX YaCTHII. TPAAUIIUOHHOC,
JEKIIMOHHOE 00yUeHue
Macitabbl BETUYMH, XapakTepHble sl GU3UKH aTOMHOTO siipa. |  KJIACCHYECKOoe
XapakTepHble pa3Mepbl, BpeMEHa U SHEpruM B (U3UKE aTOMHOTO | TPaJAULMOHHOE;
a1pa U B (U3MKe dJIEMEHTAPHBIX YaCTHUILL. JIEKIIMOHHOE 00yUeHue

Yerblpe THNA B3aUMOJECUCTBUM B TMPUPOJE M HX KpaTKas | KIACCHYECKOe
XapaKTEePUCTHUKA. Kpatkoe CPaBHUTEIBHOE OIMCaHue | TPaIULHOHHOE;
3JIEKTPOMArHUTHOTO, SIIEPHOTO CHJIBHOIO, SJAEPHOrO C1aboro U | JIEKIHMOHHOE 00ydeHue
I'PaBUTALIMOHHOTO (CBEPXCIIa00ro) B3aUMOICHCTBHM.




OCHOBHBIE CBOMCTBA 3JIEMEHTAPHBIX YACTHUIl: Macca IMOKOs, 3apsija
CIUH, CTaOUIBHOCTb. METO/bl Ompe/eNeHusl 3apsiaa, Macchl MOKOSI.
Meroasl ompeneneHUs CIMHOB M MArHUTHBIX MOMEHTOB  sJiep
(CBEepXTOHKOE B3aWMOJICHCTBHE, SJACPHBIN MAarHUTHBIA PE3OHAHC).
Meton Pabu ompeneneHuss MarHUTHOTO MOMEHTa MPOTOHA U
HEUTpOHA. AHOMaJIbHBI MAarHUTHBIM MOMEHT MTPOTOHA U HEUTPOHA.

KJIACCHYECKOE
TPaJUIMOHHOE;
JEKIIMOHHOE 00y4YeHne

[TpuHIMIBI KTaccH(DUKAIMKA AIEMEHTAPHBIX YacTHIl. YacTUIlbl U
noist. DoToH MW Apyrue KBaHTBl B3auMoOAEUCTBUA. JlenTOHBI.
Me3sonbl. bapuonbl. Me3oHHBIE W OapUOHHBIE  PE30HAHCHI.
DJIeMEHTapHbIE U COCTaBHbIE YacTHIlbl. KBapku.

KJTaCCHYECKOe
TPaJUIIHOHHOE;
JEKIIMOHHOE 00y4YeHne

KBaHTOBOMEXaHWYECKOE ONHMCAHUE HECTAOMJIBHBIX COCTOSHUM.
PaccmatpuBaercs crioco0 onucaHusi 3KCHOHEHIIUAIBHO 3aTyXaroIIuX
[0 BPEMEHHM COCTOSHUH IIyTeM J100aBJIEHUS K DHEPrUM MHHUMOK
J00aBKH, HUMEIOIIEH CMBICI MOJYIIMPUHBI YPOBHS DHEPTHH.

KJTaCCHYECKOe
TPaJUIHOHHOE;
JEKIIMOHHOE 00y4YeHne

3aKoHBI COXpaHEHHsT B (DU3HMKE ODJIEMEHTapHbIX yacTull. CBs3b
CUMMETPHUHU KBAaHTOBOH CUCTEMBI ¢ 3aKOHAMU COXpaHeHMs. YTo Takoe
onepanusa CUMMCTPUU B KBaHTOBOM MexaHuke. CBS3b orecpanmuu
CUMMETPUHU C OIIEPATOPOM COXPAHSIOLIEHCS BETUUYNHBI (MHTETPaIoOM
JIBUKEHMS). 3aKOH COXPAHEHHUS DJEKTPUUECKOIo 3apsja. 3aKoH
COXpaHeHMsT OapHOHHOTO 3apsja. 3aKOH COXPAHEHUsS JIENTOHHOTO
3apsaa. qaCTI/IIIBI U aHTHU4YaCTUIlIbI. 3akoH COXpaHCHUA MOMCHTA
UMITyJIbca. 3aKOH COXPAaHEHMsI SHEPIUH — UMITYJIbca. AGCOIIOTHBIE U
HEeaOCOJIIOTHBIE 3aKOHBI COXPAHEHUSL.

KJTaCCHYECKOe
TPaJUIIHOHHOE;
JIEKIIMOHHOE 00y4YeHne

W3oTonnueckuii  CcOuH. 3apsAJoBble  MYJBTUIUIETBI. 3aKOH | KIJIACCHMYECKOE
COXpaHEHUs U30TOINYECKOIO CIIUHA. TPaJULIMOHHOE;
JIEKIIMOHHOE 00yUeHHUe
CrpanHocts.  IloHsiTue  cTpaHHOCTH.  3aKOH  COXPAHEHHUS | KJIACCHUYECKOE
crpanHoctd. ®opmyina ['emui-ManHa — Hummmpokumel. ['unepsapsan. | TpaguluoOHHOE,

OuapoBaHue, TpeNecTb W NPABAUBOCTh. 3aKOHBI COXPaHEHHS
ouapoBaHHUs, TpenecTd M mnpaauBocTH. OOoOIeHHAas Qopmymna
I'esui-MaBaHA — HUIIUKUMBL.

JEKLIMOHHOE 00yueHue

Yernocts.  IloHATme  4yetHOocTH.  BHYTpeHHHE  YETHOCTH KJIACCUYECKOE
AJIEMEHTAPHBIX YaCTHULI. TPaJULIMOHHOE;

3akoH coxpaHeHMs ueTHocTH. HecoxpaHeHue ueTHOCTH TIpH JIEKIIMOHHOE
cna0bIX B3aUMOJICUCTBUSX. Komb6unupoBanHas YETHOCTh. | O0yueHue
Hecoxpanenue KOMOHMHUPOBAaHHOMN YETHOCTH. CPT -
MHBAapPHAHTHOCTb.

CnaOsie B3aUMOJICUCTBUS. bera pacnaf,. OcCHOBHBIE | KJIACCUYECKOE
SKCIIEpUMEHTAJbHbIE JIaHHBIE 10 OeTapacnaay W DdJeMEHTapHas | TpaJulHOHHOE;
Teopust Oeta pacnana 3. Depmu. JIeKIIMOHHOE 00y4YeHue

KBanToBaHne siekTpoMarHuTHOrO mnois. CoBpeMEHHas KapTHUHA | KIACCUYECKOE
JIEKTPOMAarHUTHOTO B3aUMOJCHCTBHSI. ONEKTPOMarHuTHOE | TPAJULMOHHOE;
B3aMMOJICICTBHE ABYX 3apsDKEHHBIX YACTHI[ KaK pe3ysibTaT oOMEeHa | JIEKIMOHHOE O0yueHue
¢doronamu. @DoTOHBI — KBaHTbI AJEKTPOMAarHuTHOTO
B3alUMOJICUCTBUSL.

CunbHOE siIepHOE B3auMOAEHCTBUE. MeE30HHas TEOpHUsl SAIEPHBIX | KIIACCUYECKOE
cui. Ilorennman FOkaBel. Me30HBI — KBaHTBI CHJIBHOTO SJIEPHOTO | TPaJMLIMOHHOE;
B3auMoieicTBUsI. CBOMCTBA SAJIEPHBIX CHUJI. JIEKIIMOHHOE 00yYeHUE

Teopun smeMeHTapHbIX yactull. Teopus @epmu — SHra. Teopus | Kilaccuueckoe
Cakartsl. Teopus kBapkoB. CBoMcTBa KBapKOB. Me30HBI U OAPHOHBI — |  TPATUIIMOHHOE,

COCTaBHBIE YAaCTHIIbl, COCTOSLINE U3 KBapKoB. CylepMyJIbTUILIETHI.
MarHuTHblE MOMEHTHI TPOTOHA M HEUTPOHA MO KBAPKOBOW TEOPHH.

JIEKIIMOHHOE 00yUeHUe




Enunast Teopust dacTuIl ¥ mojeil. DnekTpocnadoe OObeIUHEHHE | KIACCHUYECKOe
B3anMo/eiicTBuil. Bennkoe oobeaunenue. HectaOuibHOCTh MPOTOHA | TPaJAULIMOHHOE;
B €JIMHOU TEOpUH. JCKIIMOHHOE 00y4YeHue
Mognens siapa — OSKMOKOM Kamiud. OHEPrus CBsA3M  sijApa. |  KIACCHYeCcKoe
[Tomyammupudeckas Gopmyna aiisi SHEPTUU CBsI3U sipa (dopMmyna |  TpaaUIIHOHHOE;
Baiiizekepa). Cniencteus u3 dhopmyasl Baiizekepa. JIEKIIMOHHOE 00yUYeHHUE
Mogens saepHbIX oOojodek. [loHATHE CaMOCOTIACOBAHHOTO | KJIACCHYECKOe
noTeHluana i HykiloHa B sagpe. OOocHoBaHue BbIOOpa | TPaJAULIMOHHOE;
CaMOCOIJIACOBAHHOTO TOTEHIMaja Juii HYKJIOHa B sApe U | JEKIHOHHOE 00y4YeHue

smrnupuueckas Gopmyna O.DepMu s pacrpepeseHus] BeulecTpa B

aape. Mopaenb  OCHWUIATOPHOW  c(epuyecKH CHUMMETPUYHOM

NOTEHLIUAIBHON SIMBI JUI1 CAaMOCOTJIaCOBAHHOIO MOTEHIMANIa B S/pE.
Ponb CIIMHOPOUTAIILHOTO B3aUMOJICICTBUS. OOmbsicHeHne

MaruyecKux Yucell.

PannoaktuBHOCTB. fIBIEHME paguMoOaKTUBHOCTH. PaguOaKTHUBHBIE | KIIACCUYECKOE
ceMmeiicTBa. YpaBHEHUE paJMOaKTUBHOro pacmnana. IlocrosHHas | TpaaMLIMOHHOE;
pacraja u IeproJ HoJypacnaa. JICKIIMOHHOE 00y4YeHne

Anbda pacnan. OCHOBHbIE SKCIEPUMEHTAJIbHBIE JIAHHBIE IO | KJIACCHUYECKOE
anb(da pacnany u dIeMeHTapHas Teopus anbda pacnaaa TpPaJULILOHHOE;

JEKIIMOHHOE 00y4eHue
'amma mpeBpamenus suep. SneprHas wm3omepus. OddekT |  Kiaccuueckoe
Méccbayapa. TPAAUIIMOHHOE;
JICKIIMOHHOE 00y4YeHne

O¢¢dexkTuBHBIE CceueHMsT U BBIXOJBl  SAEPHBIX  PEAKUMH. | KIACCHYECKOe
3aBucuMoCTh 3()(PEKTUBHBIX CEUEHHWH OT HHEPIHH HAJICTAOIMUX | TPaTUIHOHHOE;
YaCTHUL B IPOCTEMIINX CIydasX. JIEKIIMOHHOE 00y4eHue

Mopens  cocraBHoro  sapa. Teopus  H.bopa  peakuumid, | Kiaccuyeckoe
MPOUCXOAAIINX ¢ 0Opa3zoBaHueM KommayH[ sjapa. @opmyna bpeiita |  TpaaunmoHHoE;

— Burnepa. JIEKIIMOHHOE 00y4eHue

SAnepubie peaknuu. Kpatkuil 0030p pa3auyHbIX THIOB SJAEPHBIX | KJIACCHYECKOE
peaxkuil. TPaJULINOHHOE;

JEKLIMOHHOE 00yueHue
Peakuuss nenenust sapa. SnepHble konbl. [lpuHimmm paGoTel | KiIaccHYeckoe
ATOMHBIX JIEKTPOCTaHIIMNA. bpuiepHbie peakTophl. TpPaJULIMOHHOE;
JIEKIIMOHHOE 00yUeHHUe
Tepmosinepubie peakuuu cuHTe3a. Kpurepuit Jloycona. O630p | Kiaccuueckoe
pa3IMYHBIX CIOCOOOB OCYIIECTBICHHS TEPMOSAICPHBIX pEakUuil | TpaJuLIMOHHOE;

CHHTC3a.

JIEKIIMOHHOE 00yYeHNE

6. Y4eOHO-MEeTOAMYecKoe odecrmeyeHue
Mo uToraM OCBOCHUA JUCIHIMIIJIMHBI.

6.1. Ilnan camocTOATEILHOM PA0OTHI CTYICHTOB

CAMOCTOATEILHOM
OueHovHbIE CPeICTBA AJISl TEKYLIEro KOHTPOJISI yCIIeBaeMOCTH, IPOMEKYTOYHOM aTTecTallun

padoThbI

CTY/I€HTOB.

Jlns monydeHus TIIyOOKMX W TPOYHBIX 3HAHUM, TBEPABIX HABBIKOB M YMEHHH, HeoOxoauma
CUCTeMaTHYeCKasi CaMOCTOsITeNIbHAs paboTa CTy/IeHTa.

B paboueil mporpamme mpeaycCMOTpeHa caMocTosiTelbHass paboTra i npopabOTKH
JIEKIIMOHHOTO (TEOPETUYECKOr0) MaTepuasa Mpu MOJArOTOBKE K KOHTPOJIbHBIM MEPONPUITUSM (B
YaCTHOCTU K TECTHPOBAHUIO)

OCHOBHBIE CBOMCTBA aTOMHBIX fAJIEP: PO KAK COBOKYIHOCTh IMTPOTOHOB M HEUTPOHOB. 2.Macca
U 3Heprus sapa. 3. DHeprus cBs3M sjpa. 4.KanenbHas Mozaens, noaysmnupuueckas Baiiizekkepa
st mace siapa. 5. CliMH 1 MarHUTHBIA MOMEHT sAjipa. 6. KBaapynoabHbIA 3IEKTPUUECKU MOMEHT,



YETHOCTh. 7. Marmdeckue uucia, saepHbie 0007104YkH, 0000IIEHHAs MOJENb sfapa. 8. SmepHbie
CUJIBL: paguyc JACUCTBUSL SAJIEPHBIX CHUJI, 3apsA0Bas HE3aBUCUMOCTh OT chuH. 9. CBOMCTBO
HaCBIIIICHHs, OOMEHHBIN XapakTep saepHbix cui. 10. CTpykrypa aeiTpoHa, opma nmoTeHIMATbHON
ambl. 11. Pa3mepsl neiitpona.

Moayab 2 1. PaguoaktuBHOCTh. [IprurHBl HEYCTOMUYMUBOCTH sAep. 2. Buabl pagmoakTUBHOIO
pacmana. OCHOBHBIE 3aKOHBI paJMOaKTHBHOTO pacmnana. 3. Anbda-pacnan. TyHHenbHBIN dQdeKT. 4.
DHEpPreTHYeCKue CIEKTPhl JJIEKTPOHOB mpu Oera-pacmane. S.umoreza HedTpuHO. OTKpBITHE

HelTpuHo. 6. I'amma-usnydeHue snaep. MynbTuIONbHBIE TaMMa-liepexonbl. 7.BHyTpeHHss
KoHBepcus. M3omepusa. CrnoHTaHHOE JelcHHME sAnep. OHeprus axkTuBauuu. [IpoToHHas
paanoakTuBHOCTh. Kitactepuwiii pacman. 8. B3aumojaeiicTBuE U3IYYEHHS C  BEIIECTBOM:

B3aUMOJICHCTBUE 3apsHKEHHBIX YacThil co cpemoir. 9. Ilpoberm uactui. PamuanuoHHbIE TOTEpH
sHepruu osiekTpoHaMu. 10. MexaHu3Mbl BO3JIEHCTBUS TaMMa-U3JIy4€HHS C  BELIECTBOM.
B3anmopeiicTBue HEUTpOHOB co cpenoi. 11. SnepHbie peakiuu. OOIIME 3aKOHOMEPHOCTH. 3aKOHBI
coxpanenus. 12. D¢ddexruBHbIe ceyeHus saepHbIx peakunid. Konmemnus coctaBHoro siapa bopa.
Pe3onancHble peakuuu. Peakumm mexny cinoxsHbiMu anpamu. 13. Jlenenue spep. OcHOBHbIE
3akoHoMepHocTH. llenHast snepHas peakuusa. 14. Peaxtop. Koadouuuent pasmuoxxenus. Turmsl
peakTopoB. PeakTopsl Ha MEUIEHHBIX HEMTpOHAX. 3aMENIUTENN. PeakTopbl — pa3MHOXHUTEIN Ha
OBICTPBIX HEHUTpOHAX. 15. DnemeHTapHble yacTuibl. Knaccugukarus snemMenTapHbIx yactui. 18 16.
Pa3znuynble BUIBI B3aUMOAEHCTBUS MEKIY YaCTULAMH. 3aKOHBI coxpaHeHus. 17. Monenb KBapKoB.
CoBpeMeHHbIE TEHICHIMKA pa3BUTHS (QU3MKK dyeMeHTapHbIX dactun. 18. CoBpeMeHHbIE
actpodusnueckue npezacraBieHus. BemectBo actpodu3nueckux OOBEKTOB B 3KCTPEMalIbHBIX
yCIIOBUSIX (CBEpXBBICOKME JAaBlieHUs M Temmeparypsl). [IpeacraBieHue o HEHTPOHHBIX 3BE3[aX,
nyJjbcapax, 4epHbIX ablpax. 19. Kocmuueckue myun. ['mnores3sl 0 NporCXOXIEHUM KOCMHYECKHX
JTy4ei.

Moayab 3 1. Cratuctuueckuil xapakTep paauoakTUBHOro pacnaja. Pacnpenenenue Ilyaccona.
2. AxtuBHOCTh u3oToma. CrocoObl M3MEpeHMs] aKTUBHOCTH IpemnapaTa. EauHMIBI nM3MepeHus
aktuBHOCTH. 3. bera-pacnan. Crektpsl amekTpoHoB. 4. ['nnore3a Heltpuno. 5. CrekTpsl anbda-
yactull. 6. Pannomerpuyeckue cnocoObl n3MepeHus Bo3pacra uznenuil. 7. Ilonarue o nozuMerpuu.
EnvHunel n3mepeHus n103. 8. YCKOpUTENM 3apspKEHHBIX dacTul. 9. JIeTeKTopsl W3IydeHUs
(ra30HANOJHEHHBIE CUETYMKHU, (POTOAIEKTPOHHBIE YMHOXKUTEIH, MOITYIPOBOJIHUKOBBIE JETEKTOPHI,
My3bIPHKOBBIE U HICKPOBBIE KaMephl U 1p.)

Ne Tema Bun camocrosTeapHON 3aganue Pexomennyemas | KonmnuectBo
HEJI. paboTsI auTepaTypa 4acoB
1 PanunoakTuBHO paboTa HaJA  KOHCIEKTOM| BBITIOJHEHUE 1,2,3,5 7

CTh. [IpUUIMHBIJICKIINN; naboparopHble 1a00paTOPHBIX
HEYCTONYMBOCTRAHATHUS C 000PYIOBAaHHEM pabor
U s7ep.
2 Buner KomnnmokBuym; nopaboTka | KOJUIOKBHYM 1,2,3,5 7
paJMOaKTUBH | KOHCIIEKTa JIEKIUH C
Oro pacmajga. | IpUMEHEHHEM y4eOHHKa,
OcHOBHEBIE METOTUIECKOMN
3aKOHBI JTUTEPaTYPHI,
PaJIMOAKTUBH | JOIOJHATEIBHON
Oro pacmaja. JUTEPaTyPBI
3 Anbpda- moabop, W3y4YeHUe, | BBIMOJHEHUE 1,2,3,4 7
pacnan. aHaIu3 u | mabopaTopHbI
TyHHENbHBIN KOHCIIEKTUPOBAHUE PEKO X pabor,
¢ dekr. MEHI0BaHHOM TECTHI.
JUTEPATYPHI;
4 DHepreTuiec paboTa HaJ KOHCIEKTOM | BBITIOJIHCHHE 1,234 7




KM€ CHEKTpHl | JIeKIuH; JabopaTopHble | J1abOpaTOpHBI
AJIEKTPOHOB 3aHATUS c | x pabor,
npu Oera- | oOopyaOBaHUEM, TECTBI
pacnane CaMOCTOSITENIbHOE
U3YYCHHE OT/ICITHHBIX
TeM, naparpadoB
5 I'unoresa paboTa HaJ KOHCIEKTOM | KOJUIOKBUYM 1,2,3,4
HEHUTPUHO. JeKUuU; J1abopaTOpHBIE
OTtkpbiTHE 3aHATUSA c
HEHUTPUHO. 000pyAOBaHUEM;
KOHCYJIbTAIIH 110
CJIOKHBIM, HEMOHSITHBIM
BOIIPOCAM JICKIUI
6 T'amma- paboTa HaJ KOHCIEKTOM | BBIIIOJIHCHHE 1,234
U3JIy4YeHue JeKuuu; J1abopaTopHbIE | J1aOOpPaTOPHBI
anep. 3aHATUS c | xpabor
MynbTUnOIBL 000pyA0BaHUEM;
Hble TramMma- | HamucaHue pedepara
TIEPEXOIbI.
7 CrexTpsl paboTa HaJ KOHCIEKTOM | BBINIOJIHCHHE 1,234
anbda- nekuuu; J1abopaTtopHbie | J1abOpaTOpPHBI
YaCTHIL. 3aHATUS c| X pabor,
000pyI0BaHUEM; poBEpKa
MOJArOTOBKA JIOKJIaga K | pedeparoB
KOH(EpCHIINH
8 Panmuomerpuu | pabora Hag koHcrekToMm | KosmoxBuywm. 1,2,3,4
€CKue JeKiuu; JadopaTopHbie | pedepar
CIIOCOOBI 3aHATHUS c
HU3MEpEeHUs 00opyaOBaHUEM;
BO3pacTa KOJUTOKBHYM
U3 aeIui.
9 [lTonssitTue o | paboTra HaJ KOHCIIEKTOM | BBITIOJIHCHUE 1,2,3,4
JO3UMETPUH. JeKIMU; J1abopaTopHbIE | JabOpaTOPHBI
Enunute 3aHATHUS ¢ | xpabor
HU3MEpEeHUs 00opyaOBaHUEM;
J103. Harnucanue pedepara,
10 | 8VYckoputenu | paboTa HaJ KOHCIEKTOM | OKJIAJ Ha 1,2,3,4
3apsKEHHBIX JeKUuu; J1abopaTopHble | KOH(EepeHIUU
YaCTHIL. 3aHSITHS c
000pyI0BaHUEM;
MOJArOTOBKA JIOKJIaga K
KOH(epeHImn
11 |/IlerexTopbl paboTa HaJ KOHCIEKTOM | BBINIOJIHEHUE 1,2,3,4
M3ITy4eHUs JeKuuu; JabopaTopHbIe | J1aOOpaTOPHBI
(ra30HATMIONHEH | 3aHSITHS c| x pabor,
HbIC CUYCTUMKH, | OOOPYIOBaHHEM; TECTHI
(b OTORIEKTPOH KOHCYJIbTaIlU! 1o
HbIC CIIOKHBIM, HEMOHSITHBIM
YMHOKHUTEIH, BOIIPOCAM JIEKIIUN
MOJTyPOBOIHU
KOBBIC

NETEKTOPHI,




6.2. MeToanuyeckne yKa3aHusi M0 OPraHU3alMi CAMOCTOSITEIbHOI PadoThI CTYIEeHTOB
Llenbi0 caMOCTOSATENIBHOM PabOTHI SIBJISAETCS CAMOCTOSITEIIbHOE PUOOPETEHHE HOBBIE 3HAHUN U
BbIpaOOTKa CIIOCOOHOCTH K TIOCTOSSHHOMY CaMOOOYYEHHI0 M CaMOCOBEPIICHCTBOBAHUIO B
npodeCCHOHATIBLHON U COLMAIBbHO-00IIECTBEHHBIX c(hepax AesTeTbHOCTH.
CamocrosTenpHas ydeOHas paboTa mpejicTaBiieHa TakKUMHU (GopMaMu y4eOHOTo IMpolecca, Kak
JeKIHsI, CeMHUHApP, MPAKTHYECKUE M J1a0OpaTOpHBIC 3aHATHS, SKCKYPCHH, TMOATOTOBKA K HHM.
CTylleHT JOJDKEH YMETh BECTH KPAaTKHE 3aIMCH JICKIIUH, COCTABIATh KOHCIIEKTHI, TUIAHBI U TE3UCHI
BBICTYIIJICHU, TOAOUPATH IUTEPATYypPy H T.J.
Hay4nas camocrosiTenbHas paboTa CTyIeHTa 3aKJIF0YaeTCs B €r0 y4acTUu B paboTe KPY>KKOB Ha
kadenpax, B HaAyyHBIX KOH(QEPEHIUSX PA3HOTO ypPOBHS, a TAKKE€ B HAMHMCAHUU KOHTPOJIBHBIX,
KYPCOBBIX U BBIITYCKHBIX KBaTU(UKAITMOHHBIX (IUILIOMHBIX paboT) padoT.

CamocrosiTeibHAsi padoTa CTYAeHTOB BKJIIOYAET cJIeAYyIollHe KOMIIOHEHThI:

NoNe Kon-Bo dopma
HaumenoBanue paboTsl
/11 4acoB KOHTPOJIA
[IpopaboTka JTeKIIMOHHOTO
1 i H 37 OK3aMeH
Martepuaia
2 [ToaroroBka K MpakTUYECKUM 14 PaGota y mocku; KOHTPOJIbHEIE,
3aHSTUSIM CaMOCTOSITENIbHBIC PaOOTHI.
3 [ToaroroBka k 1a6OpaTOpPHBIM 19 Jlomyck K Kaxk70ii 1a00paTopHOit
paboram paboTe U 3amuTa oT4eTa.

6.3. Martepunanbl Ui NpPOBeJeHHs] TeKylero W IPOMEKYTOYHOI0 KOHTPOJS 3HAHMIA

CTYEeHTOB
Ne Bun xonTposs KonTtponupyembie TeMbl (pa3aesbl) Komnerennuu,
\n KOMITOHEHTBI ~ KOTOPBIX
KOHTPOJIUPYIOTCSI
1 Komnokxsuym, JIMCKpEeTHOCTh YpOBHEN VIIK-2; OIIK-1, TIK-3

KOHTpOJIbHAs paboTa

pHepruu. ONTUYECKUE CIIEKTPHI ATOMOB.
CriekTpajibHbIE CEpUU U CIIEKTPATIbHBIE TEPMBI.
IToctynatel bopa. Atom Bonopoaa

2 KomnnoxBuym, BomHoBbIe cBoticTBa Mukpouactwil. ['umoresa | YIIK-2; OITK-1, ITK-3
KOHTpOJIbHAsI paboTa |ne bpoiins. DkcnepumenTsl J[3BrUccoHa U
/Txepmepa. BomHoBeie makeTsl. CieKTp
BOJIHOBOTO makeTa. Pa3zoBasi U TpymnmoBas
CKOPOCTH.
3 KonnoxBuym, CooTHollIeHHE HEONPeNeIEHHOCTEN VIIK-2; OIIK-1, ITK-3
TECTBI ["eiizeHOepra. Y cTOMYMBOCTH BOJIHOBBIX
rnakeToB. PU3MUYECKUN CMBICIT BOJIH A€ bpoins.
4 KonnoxBuym, duznyeckue MpUHIUIBI KBaHTOBOM Mexanuku| YIIK-2; OIIK-1, I[TK-3
TECTHI
5 Komnoksuym, BonnoBast ¢ynkius. CBoiCTBa BOJIHOBOM VIIK-2; OIIK-1, TIK-3
TECThI ¢dbynkun. BomHoBast pyHKIMsI cBOOOIHOM
gyactuubl. [Ipunimn cyneprosuiinu. Onepatop
npoekuuu umnyibca. CoOcTBeHHbIE (DYHKIINU,
COOCTBEHHBIC 3HAUCHUS U HX (U3HUECKUI
cMbic. Cpennee 3Hauenue. Oneparop
KUHETHYECKOU sHepruu. OnepaTopsl
KOOpJMHATHI, MOTEHIIMAILHOM SHEPrUu.
6 Komnoksuym, I'amunpronnan. CtalmoHapHOE ypaBHEHHE VIIK-2; OIIK-1, TIK-3




TECTBI [Ipenunrepa. Ckooku [Tyaccona. @opmanbHas
CXEMa amnmnapara KBaHTOBOM MEXaHHUKHU.
Hecraunonapuoe ypasuenue Illpenunrepa.

YpoBuu 3Heprunr. OqHOMEPHBII
[OTEHLMAIbHBIN SAIIMK: JHEPTE€TUUECKUE
YPOBHH, BOJIHOBbIE (DYHKIIUH.

7 Komoksuym, KBaHToBas MexaHHKa KOJIJICKTHBA VIIK-2; OIIK-1, I1K-3
KOHTpOJIbHAsI paboTta [dactuil. YpasHeHue [lIpeaunrepa mist 1Byx
MUKpOYacTHUI. TOXIECTBEHHbBIE YACTUIIBI.
CUMMETpUYHBIE U AHTUCUMMETPUYHBIE
BosiHOBBIE (pyHKIMH. [Tpuniun [Taymu.

8 KomnokBuym, [Tepuoanueckas cuctemMa JIeMEHTOB VIIK-2; OIIK-1, IIK-3
KOHTpOJIbHAS paboTa [MeHeneeBa. DIeKTpOHHAS KOHPUTYpAIIHSL.
[TpaBuna Xynma. OCHOBHOE COCTOSIHHE.
IPEHTreHOBCKHE CIIEKTPHI.

Marepuansl s NPOBEICHUS TEKYIIETO KOHTPOJIS 3HAHUWA M IMPOMEKYTOYHOM aTTECTALMU
COCTABJISIFOT OTAEJIbHBIA TOKYMEHT — DOH/ OLIEHOYHBIX CPEACTB IO AucHUIuInHe «Du3nka atoma u
ATOMHBIX SBJIECHUI.

Opranu3anys UTOrOBOM aTTECTAIMU C KPUTEPUSMHU OLCHUBAHUS:

OcymecTBisiercs B popMe IK3aMeHa, Ha KOTOPOM MPOBEPSIOTCS 3HAHUSI OCHOBHBIX BOIIPOCOB 11O
(TeMaTuka JUCLUIUINHBI).

Onenka "OTIMYHO" CTAaBUTCS B Ciy4ae, €CIM CTYIEHT IMOKa)XeT IyOOKoe, MCUEepIbIBAOIIEe
NOHMMAaHWE CYIIHOCTM ¥  B3aWMOCBSI3M  PAacCMATPUBACMBIX  NPOIECCOB W SIBIICHHIA,
MPOJEMOHCTPUPYET  YMEHHS  aHATU3UpOBAaTh  CUTYyallMM, peJieBaHTHBIE  3ajJayaM  €ro
poeCCHOHAIbHON KBATH(UKAIIIH.

Orenka "Xopomo" cTaBUTCS B Clly4ae, €ClH CTYJEHT BIaJeeT 3HAHUSIMH TEOPUH U MPAKTUKH,
MOKa3bIBaET JIOCTATOYHOE MOHWMAHHUE CYITHOCTH M B3aUMOCBSI3H PacCMaTPUBAEMBIX MPOILECCOB U
SBIIEHUH, HO UMEET HEKOTOPhIE HEJOCTATKU B OTBETAX.

Ouenka "yJOBJIETBOPUTENHHO" CTABUTCS B CIIydae, €CJIM OTBEUAOIIMMA TMOKAa3bIBAE€T TBEPIOE
3HaHUE U MOHMMAaHUE BOMPOCOB MPOrPaMMbl, HO OTBETHI COJEPKAT HECYIIECTBEHHbIE OLIMOKU U
HETOYHOCTH, TIPH OTBETAX PEKOMEHIOBaHHAs JIUTEpPATypa UCIIOIb30BaHA HEJJOCTATOYHO.

Orenka "HEyJIOBIETBOPUTENHHO" CTaBUTCS B Clydae, €CIIM UMEeT MECTO HEeNPaBHJIbHBIN OTBET
XOTs1 ObI Ha OJMH W3 OCHOBHBIX BOIIPOCOB, IPyObIE OIIMOKH B OTBETE, HEMOHWMAHHE CYITHOCTH
U3JIaraeMbIX BOIPOCOB, HEYBEPEHHBIE HETOUHBIE OTBETHI HA IOMOIHUTEIBHBIE BOIIPOCHI.

3K33M€H31{I/IOHl-lble BOIIPOCHI MO TUCHMIIJIMHE «Pu3nKa aTOMHOI0 sAApa 1 3JIEMECHTAPHbIX
qacTHum»

. ®yHIaMmeHTanbHbIe YacTUlbl CTaHJaPTHON MOJEIIH.
3aKOHBI COXPaHEHUS.

YacTuiel 1 aHTUYACTHUIIBL.

Pe3onaHCcHBIE YacTHLIBI.

DIIEKTpOMarHuTHeIE B3anMoAeincTBrA. CTpyKTypa HyKJIOHA.
N3ocnuH. M30cIMHOBBIE MYJIBTUIUIETHI.

CrpanHOCTh. POX/IeHHE 1 pacniag CTpaHHBIX YaCTHIL.
CunpHble B3aumogeiicteus. Kapku. I'mroonsl. LBer.
KBapkoBas ctpyktypa aapoHoB. bapruoHbsl. Me30HBI.
CnaOsie B3aumoseiictBus. IlpomexyTounbie 6030HbI.
10. CnaGwble pacnasl JETOHOB M KBAPKOB.

11. CocraB u pa3mep saapa. N-Z nuarpaMMa aTOMHBIX SIIED.

CoNoORWNE =




12. Macca u sHeprus cBs3u sapa. Gopmyna Baitizekkepa.

13. PaamoakTuBHBIN pacniaj saep. 3aKOHBI paJuOAKTHBHOTO paciaja sapa.

14. Anwda-pacnazn. KynoHOBCKHI ¥ IEHTPOOCKHBINA Oapbephl.

15. Bera-pacnaa. DkcniepuMeHTaIbHOE OOHAPYKCHHE (AaHTH )HEHTPHUHO.

16. I'amMma-miepexo/ipl B ipax. DIEKTPUUECKUE U MAarHUTHBIE TaMMa-TIePEXO/IbI.

17. Cas3aHHOE COCTOSTHUE HEUTPOHA U IPOTOHA.

18. CaoiicTBa HyKJIOH-HYKJIOHHOTO B3aUMOJICHCTBUSI.

19. Me3oHHas TeOpHs AACPHBIX CHIL.

20. Mopenp siiepHbIX 000JI0YEK.

21. SlnepHble peakIy 3aKOHBI COXpAaHEHUS, KHHEMATHKA.

22. Mexanusmsl saepHbIx peakuuid. [Ipsvpie peakiuu. CoctaBHOE SIPO.

23. JleneHwue sep.

24. IIpoctpaHcTBeHHas UHBEpcUs. P-4eTHOCTb.

25. 3apsnoBoe conpsbkeHue. 3apsiaoBas 4eTHOCTh. CP-unBepcwHs.

26. Oo6pamenne Bpemenu. CPT-teopema.

27. OObenuHEHUE B3aUMOICHCTBUH.

28. Snepuble peakuuu. KpaTkuii 0030p pa3iruHbIX THIIOB SIEPHBIX PEAKIUH.

29. Peakums neneHus sapa. SnepHbIe KOJIBI.

30. TepmosimepHbIe peakluy CHHTE3a.

31. Kpurepwii Jloycona. O630p pa3sIuIHBIX CIIOCOOOB OCYIIECTBICHUS TEPMOSICPHBIX PEAKIIU

32. cuHTe3a.

33. IlpuHmn paboThl AaTOMHBIX 3JIEKTPOCTAHIMNA. BpuaepHbie peakToOpHI.

34. MacmrtaObl BeIHYHH, XapaKTepHbIC IS (U3UKHA aTOMHOTO Spa..

35. OCHOBHBIC CBOMCTBA AIIEMEHTAPHBIX YACTHI]

36. MeTo/1bI onpeieieHrs CIMHOB U MarHUTHBIX MOMEHTOB SIJIEP

37. TlpuHUMIBI KITaCCH(PHUKAINN JIEMEHTAPHBIX YaCTHII.

38. Teopuu 3eMEHTapHBIX YACTHII.

39. Mouens coctaBHOro siypa. Teopust H.bopa peakmuii, mpoucCXoAsSImx ¢ 00pa3oBaHUEM

40. xommayHn siapa. @opmyna bpeiita — Buraepa.

41. DddexTuBHbIE CEUYEHHS U BBIXObI SAEPHBIX PEAKIIHI.

42. BzauMmojeiicTBUe HEHTPOHOB C BEIIECTBOM. 3aMe/UIEHHE U paJHallMOHHBIM 3axBaT
HeWTpoHa B mporecce Auddy3um.

43. SnepHble peakiui. OCHOBHBIE ONPEIEIEHUS U XapaKTePUCTHKH.

44. 3akoHBl COXpaHEHHUS B SAEPHBIX pPEAKIUAX. ODK30TEPMHUUYECKHE U HHAOTEPMUYECKUE
peaxIuu.

45. Pa3znuuHble MEXaHU3MBI B SAEPHBIX PEAKIIMSIX.

46. CocraBHoe sapo. Konnenmms H.bopa. Ceuenume o00pa3oBaHusi COCTaBHOTO —sJpa.
BeposiTHOCTB pacnazia COCTaBHOTO Spa.

47. SlnepHble peakuy Ha HEUTpoHaX. Pe30oHaHCHbIE SBICHMUS.

48. OCoOEHHOCTH SIIEPHBIX PEAKINH C MHOTO3apSAHBIMA HOHAMH (Z2).

49. Jlenenue aToMHbIX sifep. [Iporecchl, mpoucxoasiiye npu AeJIeHUH SAep ypaHa.

50. TpancypaHoBble 2eMeHTH. CIIOCOOBI TTOTYYSHHS U CBOMCTBA sIIEP.

51. XwuakokanenbHas MoJenb sapa. @opmyna Baiiizexkepa 1uist BBIYUCICHUS YJHEPTHH CBSI3U U
Macchl ep.

52. Maruueckue 4nciaa U MOJETh SACPHBIX 000I0UEK.

53. llemHas simepHast peakius AeIeHUs (B3PbIB U yIIPABIISIEMBIN TIPOIIECC).

54. Snepuslit peakTop (K03(pPULIMEHT pa3sMHOKEHHUS,, TOMOTE€HHBIE U T€TEPOTeHHbIE PEaKTOPHI,
KPUTHYECKHE ITapaMEeTPHI).

55. Omnpenenenue MOHATHS «dJIeMEHTapHas 9acTuiia» (34). CrocoObl MOTydeHus U HaOII0IeHUS
4.

56. Cwuubl B mpupoze. THrbl B3auMoASHCTBHS 3JI€MEHTApHBIX YacTHUII.



57. Knaccudukarusi 37eMEHTApHBIX YacTUIl N0 cnuHy ((hepMUOHBI U 0O030HBI), MO BPEMEHHU
YKU3HU (CTaOMIIbHBIE KBA3UCTAOUIIBHBIC H PE30HAHCHI).

58. I'pynmbl yacTuil U aHTUYACTHUIL (IEPEHOCYUKHU B3aUMOACHCTBUS, JIENTOHBI, aIPOHBI: ME30HbI
u 0apHOHBI).

59. 3akoHBI COXpaHEHUs NPU POXKACHUU U pacmajie dJeMeHTapHbIX YacTull. HoBble KBaHTOBbBIE
yucia: OapuoHHBIN 3apsin B, nenronnsie 3apsaasl Le, L u L, crpannocts S, mapm C, kpacota b u
Ap.

60. KsapkoBas mozaens aapoHoB. KBapku BepxHue (u, ¢, t) ¢ 3apsaom (+2/3e) u amkaue ( d,s,b)
¢ an.3apsaoM (-1/3e). KBaHTOBOE YHCIIO «IIBETY.

61. CrarucTuueckuii xapakTep paguakTHBHOTO pacnana. Pacnpenenenue Ilyaccona.

62. CUMHTWUIALMOHHBIE IETEKTOPHI U3TyUCHHIA

63. MoHu3anuoHHbIe KaMephl ¥ ra30pa3psiiHbIe CUCTUNKH.

64. IlomynpoBOJHUKOBBIE IOBEPXHOCTHO OAPHEPHBIE IETEKTOPHI 3aPSKEHHBIX YaCTHII.

TEMBI PE®EPATOB

. CBoiicTBa sigep. Mogenu aTOMHBIX siiep.

. Paciazel u peaknumn.

. @DyHaamMeHTalbHbIE YaCTUIbI U B3aUMOACHCTBUSI.

. DJIeKTpOMAarHuTHBIC U cIa0ble B3aUMOJICHCTBUS YacTHIl. Pacmasl.

. DKCHIEpUMEHTHI B (PU3MKE YaCTHUI] IPU U3YUCHUU PA3HBIX TUIIOB B3aUMOICHCTBUM.
. Crtoco0Ob1 M3MepeHns Macc YacTHll U sep.

. CtpykTypa marepuu.

. SAnepHbie monenu.

01N DN W~

TecroBble 3a1aHUsA
1. ITpoton ¢ xeHeTHgeckoi >uepraeil T = 2 M5B HaneTaeT Ha He HOJBHEHOE A0p0 5, Au.

Onpenemmtes middepeRIHATEHOE CEMEHHE PACCETHHA % Ha yrom & = 60°. Kax maMerHTCH

BeHTIHHA TEG(epeHIHATEHOTO CedeHHA PACCefHHY, eCH B Ka9ecTBe PacCeHBAROIIETO AOpa
BEIOpaTE . Al?



2. 3omoTas wiacTHEKA TommEHEOH [ = 0,1 MM 00MyIaeTCH MYyIKOM «-9ACTHI] C IUIOTHOCTEED
motoka j = 10° gacTam/cy’-c. Kesersmeckas snepras o-gactan T = 5 MsB. CROIBKO o-TacTHI
HA EIHHHAIT TETECHOTO YITIA NATAeT B CEKYHIY HA JEeTeKTOp, PACIIONOMEHHEH MOf YyIIoM &) =

l?ﬂ”xucan_‘,m? [Tnomags MATHA My9KA Ha MHEMeHH S = 1 cﬂf
3. Ipr ynpyroM paccedsHHH 3nekTpoHos ¢ 3gepried T = 750 MaB Ha sapax ;; Ca B ceqenun
HAGMIOTACTCA JH(PAKIHOHHEI MEEHMYM IO YITIOM @y = 18", OuerHTs pammyc azpa & Ca.

4. OueHHTE IWIOTHOCTE AIEPHOH MaTepHH.

5. Maccrl HeHTpOHA H DPOTOHA B 3HEPIEeTHIECKHN EIHHHIAY PABHEl COOTBETCTBEHHO My =
039.6 MsB 1 m, =938,3 MsB. Onpenemsts Maccy £apa | H B 3HepreTHISCKHX &IHHHIIAX, €CIH
3HEPTHA CBA3H AefTpona B (H) =2.2 M3B.

6. Maccsl HeATpATEHEX aTOMOE B aeM.: ;0 — 150040, 70 — 15,0030, N — 15.0001.
Yemy paBHEI HEPTHH OT/eIeHA HeATPOHA H MpoTOHa B Ape ;07

7. CHHTAf, 9TO Pa3HOCTE IHEPTHA CBAIH 3EPEATRHEIX S1ep ONpeIeIaeTCh TONBKD PAXTHIHEM
SHEPTHH KyIOHOBCKOTO OTTATEHBAHHA B THX AIPAX, BEMHCIHTE PATHYCE 3CePEATHHEIX AT

TNam SMg

8. M3apecTHO, 9T0 BHYTPEHHHH JMEKTPHISCKHA KBaIpYIONBHENR MoMeHT Qp anpa ' Lu papen
+5.0 &, Kakyro dopMy HMeeeT 5To agpo? UeMy paBeH mapaMeTp JedopMallHHE 3Toro aapa’

0. OnpeeHTs IHAYEHAT H30CIHHOE | OCHOBHEIX COCTOSHHH A7lep H30TOMOB YIIepoaa - ¢ C,
11 1 13 14
6[:.. EC.. EC.. 6(:.

10. Ha ocHOBaHHH OJHOYACTHYHOH MOJETH O0DOMTOYEK ONPEJSTHTE IHAYCHHA CIHHOE H

geTHOCTed J° 0CHOBHEIX COCTOAHHHA HI0TONOR KHcIopoma 0, 10, 0, T0.

11. AxtHEHOCTS Opemapara ;P paeHa 2 MxKn. Cromeko BecHT TakoH mpemapat? Ilepmon
nomypacmana Ty, mia 5, P pasen 14,5 cyTok

12. Bo CKONEKO pa3 YHCIO PACOAgoB fiep PATHOAKTHBHOIO Hoja ;] B TedeHHe mepBerx
131
I

CYTOK OOMEINE THCTA pacHajoB B TeIeHHE BTOPHIX cyTok! IlepHop momypaclaga H3IOTOOA |,
paees 193 gacam.

13. Onpenemurs smeprezo W, BeieqdeMy | Mr mpemapara 3o PO 33 BpeMs, paBHOE
CpefHEMY EPEMEHH AH3HH, ©C/H IPH OJHOM AKTE PAclafa BEIeTdeTca 3Hepras £ = 5.4 MsB.

14. OmpenenATe opOHTATEHEH MOMEHT [, VHOCHMEIH (-JACTHIEH B CIETYIOIIHX pPaclajax:

P ——5= —v_\—fﬁ—
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15. Hcrons3ays 3Ha9eHHA MACC ATOMOE, ONpe/IeHTE BEPXHIOK TPAHHITY CIIEKTPa I03HTPOHOB,
HCITYCKAEMEIX TIpH [}-pacmane sapa ;, Si. Macca atoMa 1, Si paeEa 25137961 MsB, a S Al —
25133,150 MBB.

16. OmpefenHTs SHEpPrHI0 OTZaTH A7pa . Li, oDpasymiomerocs OpH e-3axeaTe B Agpe |, Be
E.(:Be)=37.6 MaB, E4(;Li) =393 MsB.

17. Sueprum ceazm auep ', Cd, 'iIn u '}, Sn pasem cooTeercTeenHo 972,63 MaB, 970,42
MsB u 971,61 MsB. OnpegenHTs BE03MOAHEIE BHIH [}-pacnata Aapa ', In.

18. OnpenensETs THIEL H MYy/IETHIOIEHOCTH Y -TIEPEX0I0B.

D101 50,327 30927 53,92 53,62 -2

19. OnpenemTs moporoBoe 3HAYEHHE SHEPIHH |-KBAHTA B PEAKIHH (HOTOPOAIEHHA -
ME30HA Ha IPOTOHE -y +P —»P +7. Macca n"-mezoma m, = 134,98 MsB.

20. PacctHHTATE HEPTHH H IOPOTH peakimi - S(v.p)5:P B * He(w.p)] Li. Maccr — mpoToHa
my=1,00728 aem, smmep M(!He) =4.00151 aem, M(]Li) = 7.01436 aem. M(;;P) =
3006553 aear, M(*2§)=31,06329 aen

21. Mcxoas B3 cXeMBl NPOTeKAHHS peakmpii p + GF — INe'(1) — %0(3) + o
OIpeJeHTE OpOHTATEHEIR MOMEHT 3AXBAIEHHOT0 POTOHA.

22, Hexomgs B3 MOJemH 00ONMOY9EE OUEHHTE OTHOIDSHHE COTeHHH pﬁam;ail:D(p,dj 15{) c
oOpazoBaHHeM KOHEYHOrD H7pa B OCHOBHOM COCTOSHHH H B cocTommma (FF = 3/2)
IlpepmonaraeTca IpAMOH MEXAHHIM PEAKITHH.

23. Hafite mmpeEsl [T Bo3DYAIEHHEIX COCTOAHHH AUpa ,,Fe, €CH HX CPeJHHE BPEMEHA
HH3EH cocTarmaoT: 1(5/27)=0.8-10"% ¢, t(3/2)=10" c. BoaMOXHO JH Pe30HAHCHOE IIOTIOMEHHE Y-
KBaHTOB, HATyIaeMEX [IPH NEPEX0Jax H3 3THX COCTOSHHE, IOKOAIIHMCA SIpoM ,, Fe?

24 Ompememure BeHYIHEY CYMMAPHOH HHHETHISCKOH DJHEPIHH 7-Me30HOB [vg,
oBpaIVIOmEXCA IPH pacmage mokoameroca K -mezoma: K- — n° + 7 + . Macc mokos
TACTHI] B SHePreTHIeckHy eqEHana. mx=493 646 MaB. m_+ =130,658 MzB.



25, OnpenenHTe 9acTHIE X, 0DpasyIOMIHEeCH B PeakilHax CHIEHOTO B3aHMoJeHcT-BRT. 1) 7
+p > K+p+X DK +p > O +K+X Np+p > =+n +X —

26 MoryT m pessHE 7 +p > = +K +Kun +p — A + ¥ nponcxogHTs B
PE2YIBTATE CHIBHOTO B3aHMOIeHCTEHA.

27. Kaxne H: OpHBEJCHHEIX HIDKE PEANITHH [OJ JEHCTBHEM AHTHHEHTPHHO BO3MOMHEL
KAKHE 3alpellersl H modeMy: 1) vy, +p— T+ u"; e +n—op+ T 3) ve+n—p+u . —

28. IlocTpoHTE HE KBAPHOB CIEIYIOITHE TACTHOEL P, 0, A, s
20, HapHCOBATE KBAPKOBEIE JHATPAMME] B3AHMOJSHCTEHH p-p, 0-0, p-1.

30. TToxazate, 910 De2 BESOCHHA KBAHTOBOTO THCIA "HBET”, NPHHHMAKMETO TPH 3HATCHHA,
KBapEOBad CTPYETYpa A, A", {) NpOTHBOPEIHT MpHEMHAY [laymm.

31. TlpopepHTE BEOIONIHEHHE 3AKOHOB COXPAHEHHA H MOCTPOHTE EKBAPKOBRIE THATPAMMEI
PeaEIHil, IPOHCXOIANEY B pasyieTale CHIBHOTO BIaEMOJEHCTEHT. 1) n +p — A + K" 2)
P+P—= 0+ i+ = 4K+ K-

32. HapHcoBaTe OCHOBHEIE JHArpaMMEl PeHHEMAHA 1A CASIVIOMHX [pomeccoB. 1)
paccedHHe 3INEKTPOHA HAa 3nekTpoHe, 2) 3dderr Kommroma, 3) 3MeKTpoH-NOSHTPOHHAA
apEHTHTAET, 4) GQoTosdderT B EYIOHOBCKOM IIONE HAOpa; 5) obpa3oRaHHEe 3MeKTPOH-
IO3HTPOHHOH MEPHE B KYJIOHOBCKOM Mofe Aupa. KakHe BHPTYANBHEIE GACTHIE! VIACTEVIOT B
ITHX IIpomeccax?

33, OueHHTE OTHOIIEHHE CEUEHHH JBYN- H TPeX(OTOHHOH AHHHTHIANHH 3TEKTPOH-
MO3HTPOHHOH IAPEL

34 FKaxwe H: NepedHCIEHHEIX HEDRE 9eTEIpEX cooco0oR pacmama K -uezoHa BOZMOBHED?

JIns paspeeHHER HADHCOBATE JHATPAMMEL A 3AMPEIeHHLX YKA3aTh IPHIHHY 3anpeTa
DK s+ +¢e NK ol e +ve
DK = e +vg HE >r +a

35. Kak MeHAOTCA TIPH ONepalHH O0palleHHd BPeMEHH CISTYIONIHE BeTHTHHEL
HMITVIIEC, MOMEHT KOMHYeCTEA JBHJKCHHA, 3HEPIHA, BEKTOPHBIH H CEATAPHEIH
MOTEHITHANE], HANPAKCHEOCTE MIEKTPHIE CKOT0 H MATHHTHOTO MOmA’

36. 7 -Me30H pacmaTacTcd B COCTORHHH OOKOZ HapHCOBATE HMIVIERCE H CIHHED T3CTHIL,
0BpaIyYIONHXCA B PE3yNETATE PAclama = -Me3oHa n° — pi° + v, Copepmume C- P- CP-, T-m
CPT-npeobpazoBaHHA 3TOTO PACHATA.

37. OueHHT: NOTOK COMHETHEIX HeHTPHHO HA MNOBEPXHOCTH 3eMIH, YIHTHEBAH, 9TO
ceeTEMocTs Conena 4-10° 3pr/c H BEITeNeHHe COMHETHOH SHEPTHHE MPOHCXOTHT E OCHOBHOM B
PEAKITHAX EOJOPOTHOTO ITHETA:

p+rp—od+e +v, (auepras peaxamm Q = 0,42 MaB).
d+p— ;He+y (Q=549 MsBE)

‘He+:He— ‘He+2p (Q=12.86 M3B)



7. Y4eOHO-MeTOAMYECKOE M MATEPUAIbHO-TeXHUYECKOe 00ecredeHne U CIUMINHbI

7.1. YueOHas qureparypa:

OCHOBHAA JIMTEPATYPA

1. Cusyxun, JI.B. O6muii xypc ¢usuku: yye0. mocobue Uit CTyIeHTOB (U3. CHEeNUATbHOCTEH
By30B: [B 5 T.]. T. 5 : Aromuas u simepas ¢usuka / JI. B. CuByxun. - 2-¢ u3a.; crep. - Mocksa:
dusmatant: MockoBcknil Pusuko-rexundeckuii uu-t, 2008. - 782 c.

2. Nmxanos, b.C., U.M. KanuronoB, H. Il. FOmun. Yactuielr u atomubie sapa, M.,
Usnarenscrso JIKM, 2007

3. Kanmutonos 1. M. BBenenue B ¢pusuky siapa u yactuil. Mocksa: ®usmaiur,

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

4. bounapes b.B., Kanamuukos H.I1., Crupun I'.I". Kypc o6mieit ¢puzuku 2:

Onerpomarnern3m Onrtuka KBantoBas ¢usuka. M.: FOpaiit, 2013

JONOJHUTEJBHAS JIUTEPATYPA

5. Iupoxos KO.M., FOnun H.I1. Anepuas dusuka, Mocksa. Hayka, 1979. 2. PokoGonsckas U.B.
SAnepuas ¢pusuka. U3mar. MI'Y, 1962.

6. H.I'. 'onuaposa, b.C. Nmxanos, 1.M. Kanutonos, 2.1. Ka6un, M.E. Crenanos. "®usnka
sapa 1 9actuil. 3agaun ¢ pemenusmu', M., M3-so YHIJIO, 2003

HNHuTepHeT-pecypcsl

HazBanue pecypca Cceblaka/nocTyn
DJekTpoHHas OMOIMOTeKa OHjaH «EmnHoe okHO K http://window.edu.ru
00pa3oBaTEILHBIM pecypcam
«O6pazoBaTenbHbIi pecypc Poccumy http://school-collection.edu.ru
denepanbHbIi 00pa3oBaTeIbHbII MOPTAI: http://www.edu.ru
YUPEKACHUS, TMPOrpaMMbl, cTaHAapThl, BY3bI, TecThl
EID, THA
DdenepanbHbIi LEHTP MH(POPMAaLMOHHO- http://fcior.edu.ru
obpasoBarenbHbIX pecypcoB (PILINOP)
Pycckas BupTyasipHasi OubanoTexka http://rvb.ru
ExenenenbHuk Hayku W oOpaszoBanms Ora Poccuu http://old.rsue.ru/Academy/Arch
«AxamemMus» ives/Index.htm
Hayunast anektponHas oubanoreka «e-Libraryy http://elibrary.ru/defaultx.asp
DnekTpoHHO-0ubnmnoreuHas cucrema [PRbooks http://www.iprbookshop.ru
DNEKTPOHHO-CIIPAaBOYHAs CHCTEMa JIOKYMEHTOB B http://www.informio.ru
cthepe obpazoBanust «MTHGOpMHOY
WNudopmanmonHo-npaBoBas cuctema «KoHCynbTaHT- CereBasi BepcHs, AOCTyIHa CO
TUTIOCY BCEX KOMITBIOTEPOB B
KopnopatuBHo# cetu Uarl'Y
OneKkTpoHHO-0MbImoTeyHas cucreMa «FOpaiT https://www.biblio-online.ru

7.3. TIporpammHoOe oGecnieyeHue

Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016

Microsoft Office 2007, 2010, 2016

AnTusupycnoe [10 Kaspersky endpoint security
CnpaBoyHo-nipaBoBas cucteMa “I'apant”

arONE


http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/
https://www.biblio-online.ru/

6. Onepannonnas cucrema Microsoft Windows XP Professional.

7. Iaker npuknagabix nporpamm Microsoft Office 2003 Professional.
8. [IporpamMmusbIit TPOayKT «AHTHBHUPYC Kacrepckoroy.

9. IIporpammusrii mpoaykT FineReader 7.0 Professional Edition.

10. IIporpammusrii mpoaykt MATLAB 6.

7.4. MaTepuajibHO-TeXHHYECKOe o0ecriedyeHue

VYyeOHas aynuropus JUisl JIGKIMOHHBIX 3aHATUN
(Ne 303) 386132, PU, r.Haspans,
I'amyp3ueBckuil Okpyr, yi. MarucrtpanbHas,
39a, Kopnyc 3E

Croun s npenogasarens - 1 wrt. (COCTOUT U3
2-X CeKUuit); CTyJ AJsl mpenoaasaTens -1 mr.;
nocka - 1 wr.; Tpulyna-1 wr, cron - 36 wr.;
CKaMbsi-7/2 1T

Jlabopatopusi «AtomHas ¢usukay (Ne305)
386132, PU, r.Haszpans, [I'amyp3ueBckuii
OKpyT, yiI. MaructpansHas, 39a, Kopmyc 3E

Cron st mpenonaBatenst - 1 T, cTys Juis
npernoaaearens -1 mr.; gocka - 1 mT.; cToxI -
10 mmr.; ckamps-20 1T,

dI1D-03.

VYcTaHoBKa 11 OIpeieeHusl AJMHBI mpodera
anb(a-vyacTHil,

®OIIK- 05.

VYcraHoBKa Asig U3y4yeHHUs OeTa aKTHUBHOCTH.
OIIK - 12.

VYcranoBka I U3yYCHUS
CHUMHTHJUISIIIUOHHOI'O CUETUHKA.

paboThl




PabGouas mnmporpamMmma  JUCHUIIIIMHBI «Pu3nKa aTOMHOIO sjipa M DJIEMEHTAPHBIX YacTHID»

cocraBiieHa B cooTBeTcTBUH ¢ TpeboBanusmMu OI'OC BO no nampasnenuto noaroroBku 03.03.02
DPusnka, yTBEpKACHHOI0 IpUKazoM MuHucrepcTsa o0pazoBanus U Hayku Poccuiickoit denepanun
ot « 07 » aBrycra 2020 r. Ne 891.

[Tporpammy coctaBmil: ¢T. ipenoaaBaresb kadhenpol «Pusnka» M. b. batbbkeB

[Iporpamma ono6pena Ha 3aceqanuu kadeapsl «Pusnkar»
[Tpotokon Ne 10 ot «20» utons 2023 rona

[Tporpamma orobpeHa YuebHO-METOANUECKUM COBETOM (PU3MKO-MAaTeMaTHYeCKOro (hakyabTeTa
ITporokon Ne 10 ot «23» urons 2023 roga
[Ipencenarens YueOHO-METOIUYECKOTO COBETa (PaKyIbTeTa /Haneruesa M. A.




CBe/leHnsi 0 mepeyTBep:KIeHUHN MPOrPaMMbl HA OUYepeHOI y4eOHbIil T0J1 U perucTpanun
M3MEHeHHnH’

VueOHsblit Pemenue Buecennble n3MeHeHus ITonnucek 3as.

roj Kadeapbl Kadeapou
(Ne mporokoa, 1ata)




