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1. Kog n HaumeHoBaHMe HanpaBneHusi NOAroToBKK/cneLnanbLHOCTH:
03.03.02 ®dusumka

2. Npocdunb nogroroBku/cneumnanusaums: dGunsmka HaHomaTepmanos 1 HOBbIX Mean-
LMHCKUX TEXHOMOIUM

3. KBanudumkauua BbinyckHukKa: 6akanasp

4. dopma oby4yeHMUA: oYHas

5. Kachenpa, oTBevarwan 3a peanmsaumio AUCUUNNUHDbI: Kadeapa aaepHON UsnNKn
6. CoctaBuTenu nporpammsbl: K.d.M.H., goueHT Tutoea Jlapuca ButanoesHa

7

. PekomeHpgoBaHa: HMC ®usundeckoro gpakynbteTa BI'Y npotokon Ne 6 ot 26.06.2020

r.

8. YuebBHbIn roa: 2022-2023 CemecTp(bl): 6



9.lenu n 3agaum y4e6HOM ANCLUUNIINHBI. O3HAKOMIIEHME C COBPEMEHHbBIMU NpeacTaB-
NeHnsaMn OU3MKN aTOMHOIO 84pa 1 3reMeHTapHbIX YacTuu, nosyyeHne 6a3oBbiX 3HAHUN
Nno TeopMM aTOMHOrO Aapa U YacTuu, NPUBMUTME HABLIKOB PELLEHNS NPUKNaaHbIX 3a4ay, B
TOM 4ncne ¢ ucnonb3oBaHnem SBM.
10. MecTo yuyebHOM AncUUNUHBLI B cTpykType OOIT:

OucumnnnuHa «Prnsmnka aToMHOro siapa 1 anemMeHTapHbIX YacTul» OTHOCUTCA K 6asoBon Ya-
ctn 6noka b1, BxoguT B coctaB npeameTHoro moaynsa «O6wasa dpumsmka». OHa 6asupyeTcs
Ha npegLecTByoLEM nNpeaMmeTHOM moayne «MatemaTtuka» n auncumnnuHax moayns "O6-
waa dusmka". [Ansg ocBoeHus kypca «Pusmka aTOMHOro sigpa M aremMeHTapHbIX YacTuu»
0C06EeHHO HEOBXOANMbI 3HAHUS, YMEHUS U KOMNETEHLMN, NOMYYEHHbIE NPU N3YYEHUN TaKNX
AVNCUMMNINH, KaK « TeopeTnyeckaa MexaHnka n MexaHuka CrsoWHbIX cpeay, « AnekTpoan-

HaMUKa».

11. NMnaHnpyemble pe3ynbTaTbl 06y4eHus nNo agucuunimHe/moaynio (3HaHUA, yMeHus,
HaBblKW), COOTHECEHHbIE C NNIaHupyeMbIMU pe3yribTaTaMM OCBOEHUA obpa3oBaTesib-
HOM Nporpammbl (KOMMNETEeHLUAMU) N UHAUKATOPAMN UX AOCTUXKEHUA:

BaTb Oa3oBble TeopeTnye-
CkMe 3HaHusa dyHOaMeH-
TanbHbIX pa3genoB obuen
N TeopeTnyecKkon uUsnku
Ans peweHnsa npodeccuno-
HanbHbIX 3aga4

Kop HasBaHne komneTeHumm [MnaHnpyemble pesynbtatbl 06y4eHus
OrlK-1 | CnocobeH npumeHaTb 6a- | 3HaTb: OCHOBbLI PU3NKO-MaTEMATUYECKUX N €CTECTBEH-
30Bble 3HaHUsA B 06nacTn | HblX HayK
dU3nKo-MaTeMaTnHeCcKnX
N (UN) eCTeCTBEHHbIX YMeTb: NPUMEHATb MOMyYEeHHbIE 3HAHUSA B CBOEW Mpo-
HayK B cdoepe cBoen nNpo- | beccnoHanbHON OesaTenbHOCTH
doeccmoHanbHON geaterb-
HOCTM Bnapetb: 6a30BbiMK 3KCNEPUMEHTaNbHBIMU U TEOPETU-
YeCKMMN MeTodamm nccneaoBaHum
OrK-3 | cnocoBbHOCTBID  UCNOMb30- | 3HaTh: NPUHUMMNLI MTPOBEAEHNSA HAYYHbIX

nccnegoBaHnUn Pusmyecknx oObEKTOB, CUCTEM U NPO-
LLeccoB

YMeTb: npeacrtaBnATb pesynbTaTbhl HAYYHbIX UCCeno-
BaHUN

BnapeTtb: meTogamun o6paboTku
3KCNepuMeHTanbHbIX AaHHbIX

12. O6bem gucuMninHbl B 3a4eTHbIX eAuMHUUax/yac. (8 coomeemcmeuu ¢ y4ebHbIM
nnaHom) — 6/216.

dopma NPOMeXyTOYHOMW aTTecTaLuumn 3a4eT, 9K3aMeH

13. TpyaoeMKocTb NO BMAaM y4yebHoun paboTbl

TpyooeMKoCTb
Bug yuebHow paboThbl Bcero Mo CeMGeCTpaM
AyOnNTOpPHbIE 3aHATUSA
nekuum 48 48
B TOM 4uChe:
npakTnyeckme 32 32




nabopaTtopHble 64 64
CamocTodatensHasa pabota 36 36
dopma npoMexyToYHON aTTecTaumm
3aveT
3K3ameH
Wtoro: 216 216

13.1. CopepxaHme QUCLUMIUHDI

n/n Peanusa-
uns pas-
aena auc-
HanmeHoBaHue pas- LMNAUHBI C
nena ACLMNANHbI CopepxxaHue pasgena gUCUUNIIMHGI MOMOLLbIO
OHNawnH-
Kypca,
QYMK *
1. Nekuunn
1.1 BBenenue Coxpanenue kauectBa. KBantoBas jectHuiia Baii-
ckora. XapakTepHble pa3MepHBIC ITapaMeTPhbI
SIEPHOMN (U3HKHU.
1.2 OCHOBHEBIE CBOUCTBA CraTuueckue cBOMCTBa aTOMHBIX sijiep. CocTaB
ATOMHBIX SIJIEP aTOMHBIX sfep. M3otonuu. Criuasl saep. Paz-
MepBI aTOMHBIX sifiep. OnbITeI XodITaarepa.
1.3 Kanenbnas moaens atom- | KanenbHas mozesib aToMHOTO sijipa. Popmyiia
HOTO s1Ipa Baiimzekkepa.
1.4 CraTtnyecKkue CBOMCTBA DIEKTPUYECKUE U MarHUTHBIE MOMEHTBHI SIIEP.
ATOMHBIX SITIEP KBaapymnosibHbIe MOMEHTHI ATOMHBIX SIZIED.
®opwma saep. JunosibHbie MOMEHTHI sSaep. Mar-
HUTHBIE TUIOJBLHBIE MOMEHTHI si7iep. S aepHbIit
MarHUTHBIN pE30HAHC U €ro NMpuMeHenue. Yer-
HoCcTh. Hecoxpanenue uernoctu. CtatucTuka
ATOMHBIX fAJIEP.
15 Bpamenue snep. MoMeHTBI HHEPLIUH.
1.6 Mopnenu aromHoro saapa. | O6onoyedHas Mojieldb aTOMHOTO sijipa. Maruue-
ckue yncna. O6o0meHHas mozens sapa. [pe-
JIeJIbI CUIIBHOM U clTa00M CBSI3U B 0000IIIEHHON
mojen siipa. KomnektuHble KonebaHus, a
aTOMHBIX sipax. CnapuBaHUE HYKJIOHOB B aTOM-
HBIX s/ipax. CBEpXTEKyUYEeCTb.
1.7 B3anmogeiicTBue uznyde- | BzaumopeiicTBre Jerkux 3apsiKeHHBIX YaCTHIL C
HMS C BEIIECTBOM. BEIIECTBOM. B3anMoaeicTBIE TSKENBIX 3apsi-
KEHHBIX 4acTHI] ¢ BerecTBoM. [loTepu sHEeprum.
JlmmHa mpoOera YacTHUITHI B BEIIECTRE.
1.8 PagnoaxTuBHBIE pacransl | Anbga-pacnaj. 3aKOHbI COXpaHEHU MPpH abda-

ATOMHBIX SAJEP.

pacnane siaep. Teopun anbda-pacnazaa.
bera-pacnag atomubix saep. Knaccudukanms.
3aKOoHBI COXpaHEHUS IPH OeTa-pacmaie saep.




DJIeKTPOHHHBIC CIIEKTPHI. ['aMMa-pacnaa aTom-
HBIX si7IEp. 3aKOHbBI COXpAaHEHUS IIPU TaMMa-pac-
naje saep. JJIMHHOBOIIHOBOE MPUOIIVIKEHHE.
SAnepunas uzomepus. Ipdexr Méccdbayapa. Jemne-
HUE aTOMHBIX sifiep. M3omepsr hopmel.

1.9

IlonsiTHE O SINEPHBIX CH-
JIaX ¥ UX OCHOBHBIE CBOIi-
CTBa

[ToHsiTHE O IAEPHBIX CHIIAX U UX OCHOBHBIE CBOM-
CTBa:

KOpPOTKOJACHCTBHUE, 3apsA0Basi HE3aBUCUMOCTb,
3aBUCUMOCTH OT OPUEHTAIIUU CITUHOB U OpOH-
TaJIbHBIX MOMEHTOB HYKJIOHOB, CBOMCTBO HACHhI-
IIEHUS, HEIEHTPAIbHBIA 1 OOMEHHBIN XapakTep.
Teopus KOkaBbl, B3auMonpeBpaaeMocTb HyKJI0-
HoB. HeliTpuno. Me3onsl. OOMEHHOE B3aUMO/ICH-
CTBHE HYKJIOHOB B si/Ipe.

OcHoOBHBIE cXeMbl 0OMEHA BUPTYaTIbHBIMH ME30-
HaMM MEX]y HYKJIOHAaMU B sizipe. EcrecTBeHHas
PaINOaKTUBHOCTh. 3aKOH PaMOaKTUBHOTO pac-
naja. [locrosiHHas pacrana, nepuo morypac-
naja, Bpemsi )KM3HU PaJuOaKTUBHOIO BEIIECTBA.

1.10

OcHOBBHI (hU3HKH
DIIEMEHTAPHBIX Ya-
CTHLI.

YacTune!l 1 aHTHYACTULBI. XaPAKTEPUCTUKHU U
CBOMCTBA J1eNTOHOB. OCHOBHBIE ITYTH paclajia He-
cTaOWIBHBIX JIenTOHOB. KBapku, ux ¢uznyeckue
XapaKTEpUCTUKH, AJIPOHBI, KBAPKOBasi MOAEIb aJl-
poHoB. 3axitoueHue. Hekoropeie coBpeMeHHbIE
Hay4HbIe JaHHbIE 00 UCTOpUHU pa3BUTHA Beenen-
HOM U BO3MOXKHBIX MEXaHU3MaX POKICHUS sIEP
Pa3JIMYHBIX XUMUYECKUX DJIEMEHTOB.

1.11

OcHOBBI s7IEpHOI1 dHEP-
TETHKHU.

lennas peakuus aeneHus. 3aMeaIeHue
u 1udy3ust HEUTPOHOB B BEILIECTBE.
SlnepHble peakTopsbl.

2. MpakTn4yeckue 3aHATUA

2.1

OCHOBHBIE CBOMCTBA
aTOMHBIX sanep. Ka-
MejIbHast MOJIEIb
aTOMHOTO sipa

XapakTepHble pa3MepHbIE TapaMeTpPhl sEPHON
busuky.

CraTtndeckue CBOWCTBa aTOMHBIX siiep. CocTas
aToMHBIX s1ep. M3oronuu. Cniunsl saep. Pazmepst
aTOMHBIX siJiep. DHEPrHs CBSI3U aTOMHOTO SIpa.
KanenbHast Mozenb aTOMHOTO sipa.

®opmyna Baiinzekkepa.

2.2

Mogenu aToOMHOTO siapa.

OO6ooveuHass MOJIENT> ATOMHOTO siipa. Maruue-
ckue yncna. O6o0uieHHast Mmozens sapa. [pe-
JIeJIBl CHUIBHOM M ¢J1a00# CBSA3U B 0000IIEHHOM
Mozenu spa. KommekTuBHbIE KoyieOaHus, a
aTOMHBIX sapax. CrapuBaHue HYKIIOHOB B aTOM-
HBIX siipax. CBEpXTEKy4ECTb.

2.3

B3anmopencreue nusiy-
YEHUS C BELIECCTBOM.

BzauMmogneiicTBHe TerKux 3apsAKCHHBIX YaCTHUIT C
BellECTBOM. B3anMoaelicTBuE TAKEIbIX 3ap-
KECHHBIX 4aCTHII C BEIICCTBOM. HOTepI/I OHCPIUH.
I[J'II/IHa Hpo6era JaCcTUlbl B BEIICCTBCE.




2.4

PagnoaktuBHbIE pacniagbl
aTOMHBIX SIJIEP.

3aKOH paJiMOAaKTUBHOTO pacnana. AKTUBHOCTD.
Anbda-pacnan. 3akoHBI COXpaHEHUS IpU alib(ha-
pacniaze saep. Teopun anbda-pacnaja.
bera-pacnazn aromubIx saep. Knaccugukanus.
3aKOHBI COXpaHEHUs IpU OeTa-pacnaje sep.
DJeKTpOHHBIE CHEKTPhL. ["'aMMa-paciiag aTOMHBIX
a1ep. 3aKOHbI COXPaHEHUs IIPU raMMa-paciajie
saaep.

2.5 SnepHble peakuuu OK30T€HHbIE U YH/IOT€HHBIE AJIEPHbIE PEAKIIUH.
VYipyrue cToJIKHOBEHUS s1ep. S nepHble peakuuu.
3aKOHBI COXpaHEHHs B ACPHBIX peakiusx. [lua-
rpaMMBbI HMITYJIBCOB B SIZIEPHBIX peakiusx. Pacuer
CEYCHMU SACPHBIX PEaKIUH.

2.6 OCHOBHI sIEpHOM HHEP- Lennas peakius aesieHus. 3aMeJICHUE

TeTUKH. u 1udy3ust HEUTPOHOB B BEILIECTBE.
SlnepHble peakTopsl.
3. JllabopaTopHble 3aHATUSA
3.1 Cratuctuyeckue xapak-
TEPUCTHKH ITOTOKA
3.2 | Uznyuenus
3.3 Kocmuyeckoe nzimyuenue
3.4 BsaumopeiictBue ramma -
W3ITy4YCHUS C BEIIECTBOM
3.5 Omnpenenenue nepuoja
HoJrypacraja J0Jiroxu-
BYILIETO M30TOIA Kalus
3.6 Omnpenenenue Makcu-

MaJIbHOM SHepruu 6era -
CIIEKTpa

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Ne
n/n

HanmeHoBaHue Tembl
(pasgena) gucumnnuHbl

Bugbl 3aHATUI (KONIM4ECTBO YacoB)

Jlekuumn

MpakTn-
yeckne

Jlabopa-
TOpHbIE

CamocTtoaTenbHas
paboTta

Bcero

KanenpHas MoJenb aTOMHOIO spa.
dopmyia
Baiinzekkepa.

2

1

3

1

Coxpanenue kauecTBa. KBantoBas
nectuuna Baiickonda. Xapakrep-

HbIE pa3MepHbIE MapaMeTpHI siaep-
HOW (PU3HKH.

Craruueckue cBOMCTBAa aTOMHBIX
saep. CocTaB aTOMHBIX
sep. M3ortonuun. CriuHe! sijep.

Pasmep aromusbIX saep. OnbiTsl Xo-
¢mraarepa.

SHGKTpI/I‘IeCKI/Ie 1 MaroHuTHBIC MO-
MEHTBHI SIIED.

KBaprrIOJ'II)HI)Ie MOMCECHTBI aTOMHBIX
sanep. Popma szep.




JunonbHbIE MOMEHTHI siiep. Maraur-
HbIC JUIOJIBHEIC

MOMEHTHI siAep. SaepHbIii MarHuT-
HBIN PE30HAHC U €0

MIPUMEHEHUE.

Yernocts. HecoxpaHeHyne 4eTHOCTH.

CraTruCcTHKa aTOMHBIX AACP.

[EEN

\‘

Bpawenue snep. MOMEHTBI HHEPIIUU.

[(ol e cRiN]Kop}

B3anmoaeiicTBre n3ydeHus ¢ Belle-
CTBOM.

B3anmopeiicTBuE JIETKUX 3apsiKeH-
HBIX YaCTHI] C BEIIeCTBOM. B3anmo-
JEHCTBUE TSHKEIBIX 3apsHKEHHBIX Ya-
ctull ¢ BeniecTBoM. [lotepu sHeprumu.
JlnuHa npobera

YaCTHUIIBI B BEIIECTBE.

NINININ

N

Wwwlw

10

Knaccudukanus s3meMeHTapHbIX Ya-
ctull. KBapku u ritoonsl. Bujibl B3aun-
MOJIeCTBUI B ipupojie. LIBeT.

11

Anpda-pacnaa aTOMHBIX siep. 3a-
KOHBI COXpaHEHUS MPU
anbda-pacmane saep. Teopun anbda-
pacrnana.

12

CnaprBaHue HyKJIOHOB B aTOMHBIX
sypax. CBEpXTEKYy4eCTb.

13

Bera-pacnan aromusix saep. Kiaceun-
¢bukanus. 3aKOHBI

COXpaHEHHUs IpH OeTa-pacmaje sAziep.
DNEKTPOHHHBIE CHEKTPBHI.

14

['amma-pacmaz aTOMHBIX siziep. 3a-
KOHBI COXpaHEeHUS IIPH raMMa-
pacnane saep. JJTMHHOBOIHOBOE
npubmwKeHne. SnepHas usome-
pust. Opdext Méccbayapa.

15

Jenenue aToMHBIX saep. M3omepsl
(hopMBIL.

16

O0ooueyHass MOJIEIIF AaTOMHOTO
sanpa. Marnueckue yucna.

10

17

O60061menHas Moziens sapa. [Ipenensl
CWJILHOH U cl1a0oM
CBSI3U B 0000IICHHOW MOJICNIH sIpa.

10

18

KomnnexktuBHbie KOeOaHMs B aTOM-
HBIX SIJIpax.

10

19

SAnepHble peakuu. 3aKOHbI COXpaHe-
HUS B SIJICPHBIX

peakuusax. CeyeHue siiepHON peak-
nuu. Knaccudukanus

SITIEPHBIX PEAKIIHH.

10

20

Anepusie cunbl. Teopus KOkaBsbl.

w

10

21

OCHOBBI SIEpHOM dHEPreTUKHU. 3a-
MEJICHHE HEUTPOHOB B
BEUIECTBE. Sl IepHBIE PEAKTOPBI.

11




| | Wroro: | 48 | 32 | 64 | 36 | 216 |

14. MeToan4yeckue ykazaHmAa Ans ody4aroWmMxXca no 0OCBOEHUIO AUCLUMNIIUHDI

M3noxeHne maTepmnana npenogasaTtenemMm Heobxoanmo Bectn B hopme, JOCTYMHOM
ANa noHMMaHua. [Inga ynyyweHns ycBoeHns y4ebHoro matepumana Heobxoaumo npume-
HATb TPAAULMOHHbIE N COBPEMEHHbIE TEXHMYECKMe cpeacTea obyyveHus. [Ins camocTtos-
TenbHOro N3y4yeHus oTBe4EHO BpeMs Ha BCe pasaensbl Kypca.

CTyoeHTam Ha nekumax HeobxoanmMo BECTU NOAPOBHbBIV KOHCMEKT 1 cTapaTbCs Mno-
HATb MaTepuan Kypca, He CTECHATbCH 3afaBaTb npenogaBaTento BONPOCkl Ang yrnyoneH-
HOro MOHMMaHWS KOHKPETHbIX Npobnem Kypca. [1ns nonHoro NoHMMaHna maTepwuana cne-
AyeT aKTMBHO UCMOMb30BaTb KOHCYNbTauuu. [ns camocToAaTeNbHOro U3y4yeHus pasgenos
Kypca, pekoMeHA0BaHHbIX npenogaBaTenemM, HeobXxoanMo Nonb30BaTbCA OCHOBHOW U A0-
NONTHUTENBHOW NNTepaTypoun, UHTEPHET-pecypcamu.

Ha npakTtnyeckmx 3aHATUAX He06X04MMO yMETb pellaTth 3aaqm 1 aHanm3npoBaTb
pelleHne, Ha YCTHbIX ornpocax obyyaembln JOSMKEH YMETb AEMOHCTPUPOBATL NOSYyYEHHbIE
Ha NeKUMax N NPpakTUYECKNX 3aHATUSX 3HaHUS, YMEHWSI U HaBblKM, OTBEYaTb Ha NOCTaB-
NeHHble BOMpPOCHI, NOAAEPXMBaTb AUCKYCCUIO MO CyLLEeCTBY BONpoca.

MogroToBKy K labopaTopHbLIM 3aHATUAM crefyeT NPOBOAUTL C UCMNOSb30BaHNEM
y4yebHo-meTOoAMYECKNX Nocobur no nabopaTtopHbIM paboTam, nepen NpoBeaeHNEM U3Me-
pPeHU 03HAKOMUTBLCSA C MeTo4aMUn UX NPOBeAEHUS, NPeaCTaBUTb pe3yribTaTbl U3MepPEHUN
B HarnsaHou opme, caenaTb BbiBOAbI MO pe3yrbTaTaM BbINONHEHNS nabopaTopHon pa-
00Tbl, OPOPMUTL OTHET.

15. NepevyeHb OCHOBHOW M OOMNOJIHUTENILHOMN NUTepaTypbl, PpeCypCcoOB UHTEPHET, He-
06xoAUMbIX ANA OCBOEHUA AUCLMUNNUHbI (CrIUCOK flumepamypbl 0ghopMIISiemcsi 8 co-
omeemcmeuu ¢ mpebosaHusmu FOCT u ucrionib3yemcsi obwasi Ckeo3Hasi Hymepauusi 05isi
ecex 8Ud08 UCMOYHUKOS)
a) OCHOBHas nutepaTypa:

Ne

NcTouHUK
n/n

1 W.B. Pakobonbckas. AgepHasa dusmka — U3g. 3-e, nepepad. — Mocksa: URSS, 2014.— 241 c.

Hetnad A. A. Kypc dmauku: [yded. nocobue gnsa ctyg. BTy3os] / A.A. detnad, 6.M.
2 Asopckuin. — 10-e n3a., ctep. — Mocksa: N3gatenbckuin ueHTp "Akagemuns”, 2015.— 719, [1] c.
(20 wr.)

Muxannos M. A. AgepHas dumsuka u pranka aneMeHTapHbIX YacTul: y4ebHoe nocobue : B 2-x Y,
Y. 1. ®usuka atomHoro sapa/ M. A.Muxannos .— M.: MNpomeTten, 2011.— 94 c. //
«YHuBepcuTeckasa 6ubnuoteka online: anekTpoHHo-6MbnmoTeyHas cuctema. — URL: http: //
biblioclub.ru»

0) gononHuTenbHasa nuteparypa:
Ne
n/n

NCTOYHUK

Nuwxaros B. C. YacTuupbl 1 aToMHble sigpa: y4ebHuK no avcumnnuHe "®usmka atom. sgpa” ans
CTyA. By30B, 0byy. no cneyunansHoctsim 010701 - "®dusnka”, 010705 - "®usnka atom. sapa u va-
4 ctny" u HanpaeneHuto 010700 - "®dusnka" / 6.C. NwxaHos, V.M. KanuTtoHos, H.IM.

KOanH ; Mock. roc. yH-T nm. M.B. JlomoHocoBa .— U3a. 2-e, ucnp. n gon. — M. : URSS : N3a-Bo
JIKW, 2007 .— 581 c.

KanutoHoB .M. BeegeHune B cnsmky gapa u yactuu/ N.M.KanutoHoB.— UsgaTtensctso "®us-

5 matnmt", ISBN: 978-5-9221-1250-5, 2010.— 512 c. // 3patenbcTBO «J1aHb»: 3NeKTPOHHOOMO-
nnoteyHas cuctema.— URL: https://e.lanbook.com/book/ 2189#book_name.

MyxuH K.H. QkcnepumeHTansHasa saepHas dusuka. B 3-x 1. 7-e u3g, ctep. / KH. MyxuH. — U3-
6 AatenbctBo "NaHb", ISBN: 978-5-8114-0739-2. / // apatenbcTBO «JlaHb»: aneKTpoHHO6MGno-
TeyHad cuctema. — URL: https://e.lanbook.com/book/ 277#book_name.
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https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=8391&TERM=%D0%98%D1%88%D1%85%D0%B0%D0%BD%D0%BE%D0%B2,%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%20%D0%A1%D0%B0%D1%80%D0%BA%D0%B8%D1%81%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus

7 CoBpeMeHHas cunococusa Hayku. XpuctomaTtua. M: Jloroc, 1996.

JlaHgay J1. . Teopetnyeckas pumsmka: Yueb. nocobue ans cTyaeHToB pm3nyecknx cneymnanb-
HocTen yHuBepcuTteToB: B 10 T.

9 HO. M. Wupokos, H. MN.KOauH. AgepHas dusumka. M: Hayka, 1972

10 M. Boynep. NpaButaums n oTHocutensHoctb. M: Mup, 1979.

Murgan A. B. Teopusi KOHEYHbIX (PEPMU-CUCTEM M CBOMCTBA aTOMHbIX sigep / A.b. Murgan .— 2-
e u3g., nepepabd. n gonon. — M.: Hayka, 1983.— 429, c.

Manepnc MN.E. KeaHToBas Teopusa TBepabix Ten / M.E. MNanepnc. — M.: N34.-Bo nHOCTP.

12 nnt., 1956. — 258 c.

11

B. B. CBupugoB. dBontoumns eCTeCTBEHHOHAYYHOW KapTuHbI Mupa. Magat. BopoHexckoro
Men. NHcT. 1994,

14 B. C. bapaweHkoB. BceneHHas B anektpoHe. M: [leTckas nutepartypa, 1988.

15 M. J1. Kanuuya. 3kcnepumeHT, Teopus, npaktuka. M: Hayka, 1974.

16 O. T'yaudr n . JleHHoke. MupoBo3aapenune. U3g. «Hopa», Apocnaenb, 2001.

13

B) MH(OPMaLMOHHbIE 3NEKTPOHHO-06pa3oBaTesnbHble pecypchl (ounumanbHble pecypcbl
WHTEPHET) *:
Ne
n/n
1. | www.lib.vsu.ru
2. | OnekTpoHHble pecypckl no dusnke American Physical Society. — <URL: http://publish.aps.org>
Nwxanos, 3.U. KabuH "®usuka agpa n yactmy. XX sek" M., N3a0-80 MockoBCKOro yHMBepcu-
TeTa. 2000. B Web-Bepcun yuteHbl COBpeMEHHbIE SiAepHble AaHHble. [lybnunkauuto noaroto-
Bun O.KabuH.
http://nuclphys.sinp.msu.ru/introduction/index.html
4, | https://edu.vsu.ru — ANekTPoOHHbIN YHMBEpcuTeT BIY

Pecypc

* BHadvane ykasbiBatoTca ObC, ¢ koTopbiMM MMmetroTca gorosopa y BlY, 3atem oTKpbIThble
3MEeKTPOHHO-00pa3oBaTenbHbIE PECYPChI, OHManH-Kypcbl, QYMK

16. NepeyeHb y4eOHO-MeTOAMYECKOrO 0b6ecnevyeHns ANnA CaMoCTOATENbHOM paboThbl
(y4ebHo-memooduyeckue pekomeHOayuu, rnocobus, 3adadyHuku, MemodudyecKue yKalaHusi
10 8bIMOSIHEHUIO MPAaKMUYECKUX (KOHMPOJIbHbIX), Kypcoa8bix pabom u 0p.)

Ne

NcTouHKK
n/n

MeToanueckne pekomeHngaumny No opraHu3aumnm caMocToATENbHOM paboTbl CTYAEHTOB Hanpas-
nexusi 03.03.02, - Baxtenb B.M., Tutosa J1.B. — BI'Y.

17. Obpa3oBaTenbHble TEXHONOMMU, UCNOJSIb3yeMble Npu peanusaumm y4ye6Hon guc-
LUMNMUHbI, BKIOYass OUCTaHUMOHHbIE obpa3oBaTesnbHble TexHonoruu (OOT), anek-
TpoHHOe oby4yeHue (J0), cmewaHHOe 0bGyyYeHue):

Mpwn npoBegeHUn 3aHATUIA NO OUCUUNIIMHE UCMOMb3YyTCs crnegyowme obpasosa-
TernbHbIE TEXHOMNOINM:
— aKTUBHbIE U MHTEPaKTMBHbIE (POPMbI NPOBEAEHUS 3aHATUMN;
— KOMMbIOTEPHbIE TEXHOMOMM NPU NPOBEAEHUN 3aHATUN:
— MPe3eHTaUNOHHbIE MaTepurarnbl U TEXHONOIMMK NpyM 06BbACHEHUN MaTepuana Ha NeKkLMOoH-
HbIX N NPAKTUYECKNX 3aHATUSIX;
- cneuvanmsMpoBaHHoe obopyagoBaHue npu npoBegeHun nabopaTopHblx paboT;
— pa3bop KOHKPETHbIX CUTyaL M NPU NOCTAHOBKE Lienen 1 3agady K paspaboTtke npuknagHbix
nporpamMmm, npu Boibope nporpammMHOro obecnevyeHnst No yCTaHOBIIEHHLIM KPUTEPUAM, Npu
pa3paboTke nporpamm rno NpeayCMOTPEHHbBIM anropuTtmamM n MetTogam



http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
https://edu.vsu.ru/

Ana camoctosTenbHon paboTtel ucnonb3dyetca A6C YHuBepcutetckass bubnmorteka
online - www.lib.vsu.ru - 3HBE BI'Y. lNporpammHoe obecneveHne, npumeHsiemoe npu peanu-
3aunmn auncumnnuHbl — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader, Mozilla
FireFox.

AnctaHunoHHble obpasoBaTtenbHble TexHonornn (JOT) NpMMEHSIOTCS C UCNONb30BaHMEM

obpasoBaTenbHOro noprana «ANeKTPOHHbIA yHUBepcuTeT BIY».

18. MaTepMaﬂbHO-TeXHMHECKoe obecne4vyeHne AUCLUNIIUHDbI:

HanmenoBanue noMemeHuil 1Jisi IpOBEAEHUS BCEX BU-
JIOB YYEOHOU JESITCIBHOCTH, IPEIYCMOTPEHHON y4eo-
HBIM IIJIAHOM, B TOM YHCJIC IOMEIICHUS IS CAMOCTOS-
TEebHON pPabOThI, C YKa3aHHWEM IEepeYHsI OCHOBHOTO
o0opynoBaHusi, y4eOHO-HATTSAHBIX MOCOOMH W HC-
MOJIb3YEMOT0 MPOrPaMMHOTO O0eCTIeYeHUS

Agnipec  (MECTOIOJIOXKEHHUE) TOMEIIECHUM
JUTsl IPOBE/ICHUS BCEX BUOB Y4eOHOIl s1e-
ATEJILHOCTH, IPEAYCMOTPEHHOM Y4EeOHBIM
IUTaHOM (B cilyyae peaju3alnuu oopa3zoBa-
TEJIBHOM TMpOrpaMMBbl B CETEBOH (opme
JIOTIOJTHUTEIBHO YKa3bIBA€TCS HAUMEHO-
BaHUE OpPTraHU3alluy, C KOTOPOU 3aKIII0OUeH
JIOTOBOD)

YyeOHast ayAuTOpus AJsl IPOBEICHUS 3aHITUNA JIEKIIU-
OHHOI'O THUIIA:
HOYTOYK, MYJIbTUMEIHA-TIPOEKTOP, IKPaH

r. Boponex, YHuBepcurerckas ., 1,
ayn. 428

VY4aeOHass aynauTOpHs A TPOBENCHUS CEMHHAPCKHX,
MPAKTUYECKHUX

3aHATHH, TabopaTopust (GU3UKH aTOMHOTO Spa H dJie-
MEHTapHBIX

YaCTHUIL:

YcTaHoBKa AJid peructpanuu anb(a-u3iydeHus pas-
JTUYIHBIX

HUCTOYHUKOB (M3MEpPEHUl CKOpOCTH cueTa aib(a-da-
CTHII B BO3yXe
nabopaTopuy MpPHU HOPMAJIBHBIX YCIOBUSX); YCTpOM-
CTBO TUISI
HaOJI0ACHUS paciaja Me30HOB KOCMUYECKOT0 M3JTyye-
HUS u
OLIEHKHU MX CpeJHEN HEepruy Ha MOBEPXHOCTH 3eMJIH.
VYuebnblii 1Ta00paTOpHBIN CTEH "IKCIIEpUMEHTAIbHAS
IpoBepKa

3akoHa [lyaccoHna a1 akTOB paJuOaKTUBHOTO pacmaja.
VYuebnsliit 1ab0paTOpHBIN CTEH "DKCIIEPUMEHTATHFHOE
U3MepeHue

nepro/a rnouypacrnaja J10JIroKMByIero n3orona”

r. Boponex, YauBepcuteTckas 1., 1, ayn
30, 32

Aynuropus A caMOCTOATEIbHOW pabOThI, KOMIIBIO-
TEPHBII KJ1acc c
noctynoM K cetu «VHTepHET»: KOMIbIOTEphl (MOHHU-
TOPBI, CUCTEMHBIE
6s10kn) (15 mt.)

r. Boponex, YHuBepcurerckas mi., 1, ayq
313a

19. OueHou4HbIe cpeacTBa ANsl NPOBeAEHUA TEKYLEen U NPOMEXYTOYHOM aTTecTalum

MopsaoK OLEeHKM OCBOEHMSA obyvaloLmnmmncs y4ebHoro MaTepuana onpeaenseTcs

coaepXxaHmem cneayrwmx pasgenos AUNCUUNITUHBIL




Ne | HanmeHoBaHue pasgena

n/n |  AucuMnivHbl (Moayns) KomneTeHusi(u) OuerosHble cpeacTea

JNekuun. Pasgen 111

npaKTVI‘-leCKI/Ie 3aHATUA. YCTHbI onpoc

" | Natamaror o rae no nabopaTopHit
JTabopaTopHble 3aHATUS. paboTam

Paspen 16

Nekuun. Pasgen 111

[MpakTnyeckne 3aHATUA. YCTHbIiA Onpoc

2. | haspen f6 Pl
JTabopaTopHble 3aHATUS. baGoT N,

Paspnen 16

MpomexyToyHas aTTecTtauus

KIAM
cdopmMa KOHTpOIs — 3a4eT, 3K3aMeH

20 TunoBble OUEHOYHbIe CpeAcTBa U MeTOoOMYECKMe MaTepuanbl, onpeaensilowume
npoueaypbl oLleHUBaHUA

20.1 TeKyw M KOHTPOIb yCNeBaeMoOCTH

KoHTponb ycneBaemocTu No AUCUMMAMHE OCYLLECTBNSAETCS C MOMOLLbIO CNeayoLnX oLe-
HOYHbIX CPEACTB:
MepeyeHb 3ag4aHn ONA KOHTPOJNbHbIX paboTt

KoHTponbHas pa6oTa 1
BapuaHT 1.
1. BblMUCNUTL 3HEPTUIO CBSA3M, MPUXOAsLLYHOCS Ha 1 HYKINOH, B siape “He.
2. BblUMCNUTE MUHUMATbHYIO SHEPIUI0, Heobxoaumyo Ana pasaenenns 2C Ha Tpu a-ya-
CTUUbI. YaernbHble aHeprun cBA3n £cs(C)=7,68 MaB, ecs(a)=7,06 MaB.
3. OnpenennTb NOCTOSIHHYIO pacnana paanoakTMBHOIO u3otona *°Co, ecnv U3BecTHO, YTO
4YUCMO aTOMOB 3TOr0 U3oToMNa ymeHbLllaeTcd B Yac Ha 3,8 %. MNpoaykT pacnaga He paguvo-
aKTUBEH.

4. Pacnage Hyknuaa “*Xe,, npoucxoauT no cxeme:

141 141 141 141
Xesy =5 08— > B > Ly

T% OYEHb MaJl T% =18 mun

Hantn konundectBo aaep Gapus, koTopble obpasytorca 3a 1 yac B 1 r KCeHoHa, ecnu B
Ha4vanbHbI MOMEHT BPEMEHW NpenapaT COAEPXKNUT TONbKO KCEHOH.

5. B-Pacnap agpa 2’Mg npovcxoauT Ha BO30yAeHHbIe COCTNOSAHUSA aovepHero sapa 2’Al
¢ aHepruamn 1,013 n 0,842 MaB. Hantu makcumanbHble SHEPrum BbifieTaloWmMX nNpu pac-
nage aneKkTPOHOB.

6. Hantu aHepruto otgaum sapa ceuHua 2%Pb, nonyyeHHoro npu a-pacnage 2°Po, Haxo-
AALLEerocsi B OCHOBHOM COCTOSAHUMW.

BapuaHT 2.
1. BbluMcnuTb aHEpruo cBa3n, NpMxoasiuyoca Ha 1 HyKMoH, B aape °Be.

2. HaiiTn aHepruio, Heobxoaumyto Ana pasaeneHus aapa %0 Ha 4 anbda-yacTuupl, ecnm
N3BECTHO, YTO 3Heprus ceasun aaep 0 n *He paBHbl 127,62 1 28,3 MaB cooTBeTCTBEHHO.
3. AKTMBHOCTb paguoaKkTUBHOro npenapaTta 3a 24 4yaca ymeHbLluMnach B 8 pas. Hantu ne-
puoa nonypacnaga T npenapata. OnpegenvTb, Kakad 4YacTb pagnoakTUBHbBIX S4ep 3TOro
npenapara pacnageTcs 3a Bpemsi, paBHOe YeTBEPTOM YacTu nepuoaa nonypacnaga?



4. PagnoHykivg ** Xe,, , 06pasytoLmincst ¢ NOCTOAHHOM CKOPOCTbIo q=101° sapo/c, ncnbiTbl-

138 138 138
—) —) -
BaeT npeppalieHmne no cxeme: Xe T}/717MHH CS }/ Ty Ba . Bblumncnntb ak

TMBHOCTL “*Cs,, Yepes 60 MvH nocre Hadyana pacnaga “*°Xe,, .

5. OnpenenuTb aHepruio oTaayn sapa ‘Li, obpasyollerocs npu K-saxeate B sagpe ‘Be.
HaHbl aHeprun ceasu aaep Ecs(Be)=37,6 MaB, Ecs(Li)=39,3 MaB.

6. Pacnan sipep 22°Th npoucxoguT U3 OCHOBHOIO COCTOSIHMS U COMPOBOXOAeTCsl UCMycKa-
HMeM a-4yactuy, ¢ aHeprnamm 6,33; 6,23; 6,10; 6,03 MaB. Paccumtatb 1 NOCTPOUTL CXemMy
YPOBHEW J0OYEPHETO fapa.

BapwuaHrT 3.
1. BbIMUCNUTL SHEPTUIO CBA3M, MPUXOASLLYHOCSA Ha 1 HYKIOH, B sape °7Au.

2. BbluMCIMTbL SHEpruo, HeobxoauMMyo ONs pasgeneHusa sgpa °Be Ha 2 a-yacTuulbl U
HENTPOH. QHeprum cBs3U, NPUXOAsALLMECS HA 1 HYKIOH, B sapax °Be u “He paBHbl 6.45 MaB
n 7,06 MaB, cooTBeTCTBEHHO.

3. Bo ckonbko pas uncrno pacnagioB saep paavoakTuBHoro roda 3l B TeyeHne nepsbix
cyTok Gornblue Yncna pacnagoB B TedeHMe BTOpbIX CyTok? MNepuoa nonypacnaga nsotona
131] paBeH 193 yacam.

4. PapunoakTuBHbIi Hyknug ““Pd,, ncrnbITbIBAET pacnag no cxeme:

1z Pd46 — 1z Ag47 W{—) 112 Cd 8 (CTaG) .

Hantu oTHOLEHMe akTMBHOCTM cepebpa Yepes 2 yaca K NnepBoHavarbHON aKTUBHOCTM Mpe-
napaTa, ecnu B HavanbHbIn MOMEHT NpenapaT Coaepkarn Tonbko Hyknug Pd.

5. a)MoxeT nu sapo 14 In ncneitbiBath B+-pacnan? N3beiTkn macc A(H4Cd)=-90,021 MaB,
A(*41n)=-88,379 MaB; A(*1*Sn)=-90,558 MaB.

6) MoxeT nn Bo3HMKHYTb apo 36Cli7 nyTeM no3uTpoHHoro pacnaga 36Aris?

6. Pacnag sgpa 21°Po npoucxoauT u3 OCHOBHOIO COCTOSIHUS! U COMPOBOXAaeTCs UCMycKa-
HUeM ABYX rpynmn a-4acTuL: OCHOBHOW - ¢ aHepruen 5,3 MaB, n cnabon ¢ aHeprumn 4,5 MaB.
HanTn aHepruto a-pacnaga aTux si4ep U SHepru ¥ -KBaHTOB, MCMYyCKaeMbIX A0YEPHUMN S4-

pamu.

BapuaHT 4.

1. BblUMCNUTL 3HEPrUi0 CBA3U, NPUXOASALLYIOCA Ha 1 HYKNOH, B aape 27Al.

2. OnpenenuTb 3HEPrUI0, BblAENAOLWYOCA Npy 06pa3oBaHnn ABYX O-4acTuL, B pesynbTaTte
cuHTe3a aaep 2H u SLi, ecnv n3BecTHO, YTO 3HEPrMKn CBA3WN Ha OAMH HYKIOH B sapax °H, “He
n SLi paBHbl 1,11; 7,08; 5,33 MaB cooTBETCTBEHHO.

3. BblunMcnuTb akTUBHOCTL 1 T n3oTona 2?°Ra n Bpemsi, Yepes KoTopoe akTUBHOCTb ynaaeT
Ha 10 %, ecnun n3BECTHO, YTO NepuoAa nonypacnaga pagus coctaenset 1620 ner.

4. PaguoHyknug 2’Mg obpasyeTca ¢ NOCTOSAHHOW CKOpOCTbio =5*10° aapo/c U UcnbITbI-
BaeT

B-pacnag. Onpegenutb akTUBHOCTL NpenapaTta vYepes 30 MuH, ecnu nepuog nonypacnaga
2"Mg paBeH 8,5 MUH.

5. PaccuutaTb 3HEpruno anekTpoHOB, BbifieTalOWmMX Npu pacnage OCHOBHOIO COCTOSIHUS
anpa 3*P1s Ha OCHOBHOE U BO3GYXAeHHble cocTosAHUA aapa 2*Sie ¢ aHeprusmu 2,13 u 4,07
MaB. N3bbiTok macchl 4P =(-0,026638) a.e.m.

6. Anbda-paavMoakTMBHbIA M30TON nNyToHUa 23°Pugs pacnagaetca Mo cxeme

**Puy, — **Uy, +a, podepHee aapo “*U,, nepexoaut B OCHOBHOE COCTOSIHME MyTeM UC-
nyckaHus y-kBaHTa ¢ aHepruen 0,09 MaB. Hantu ckopocTb a-4acTtuu, BbifieTarowmx npu
pacnage niyToHUS.

KoHTponbHas paboTa 2



BapuaHT 1
3apaun n3 CbopHuka 3agad «ATomHas n sgepHasa gusumkar, Mpogos U.E. (12.10; 12.18;

12.37)

CpaBHUTb yaernbHble MOHM3aUMOHHbIE NOTEPU 3HEPrMK anbda-yacTul ¢ aHeprmuen 5,3
MaB npu npoxoxaeHuu Yepes antoMUHUA U CBUHEL,, MNOTHOCTU KOTOPbIX paBHbl 2,7
n 11,3 r/cm® cOOTBETCTBEHHO.

MoTok anekTpoHoB ¢ aHepruen 100 MaB nagaeT Ha XenesHyto NIIacTUHKY TONWMHOW 1
cM. [locunTtaTb SHEpPruto 3INEeKTPOHOB MOCMe MPOXOXOEHUA NIacTUHKK, ecnu
pagvauvoHHas OnvHa 3NekTpoHa B xenese pasHa 13,8 r/cm2. MNoTHoCTb Xenesa
7,9 rlem,

MoHoxpomaTuyeckoe ramma-uanydyeHve c¢ 3Hepruen 0,411 MaB wuccnepyetca c
NOMOLLLI0 MeQHOro ounbTpa TOMWNHOM 2 CM. PaccunTaTb NIMHENHBIN KOS PULMEHT
ocnabneHnsa, ecnu M3BECTHO, 4YTO UIbTP YMEHbLUaeT WHTEHCUBHOCTb
nepBoHa4anbHoro notoka B 5 pas. MNMnoTtHocTb Mmeam 8,9 r/cms.

BapuaHTt 2
3apaun n3 CbopHuka 3agad «ATomHas n sgepHasa gusukar», Mpogos U.E. (12.11; 12.19;

12.39)

1. CpaBHUTb ygeribHble NOHU3AUMOHHBbIE NOTEPU IHEPTUKN arnbga-yacTuy, C aHepruen
4,7 MaB v OenTpoHOB TOW Xe 3JHEepruu rnpu MNpOXOXAEHUM 4Yepes3 artoMUHUR,
NMOTHOCTb KOTOPOro paBHa 2,7 r/cme.

2. Bo ckonbko pa3 ygenbHble pagvauuoHHbIE NOTEPWU JHEPrnn ONA ANEKTPOHOB B
BYCMYyTe Bonblue, 4eMm B xenese?

3. lNoTok MOHOXpOMaTMYeCKoro raMma-msnyyeHnsa ¢ aHeprmen 1 MaB npoxogut yepes
anoMVHNEBbIM pacceuBaTenb TonwwmHon 12 r/cm?. Haint TonwumHy (B r/cm?)
NNacTUHKN 13 CBUHLUA, AatoLen Takoe ocnabneHune nyvyka raMma-KBaHTOB.

BapuaHTt 3
3apaun n3 CbopHuka 3agad «AToMmHas n sgepHas omsmkar», ipogos U.E. (12.14; 12.22;

12.49)

1. CpaBHUTb yaenbHble MOHM3AaUMOHHbLIE NOTEPU 3HEPrnn anbda-yacTul, ¢ SHepruen
5,3 MaB 1 nNpOTOHOB TOW e 3QHEeprumM npu MNPOXOXAEHUN 4Yepes3 antoMUHUN,
NMOTHOCTb KOTOPOro paBHa 2,7 r/cm3.

2. Bo ckonbko pas yaenbHble NOTEPU JHEPrMM ONsi SMEeKTPOHOB C KUMHETUYECKOW
3Hepruen MHOro Oonbllen SHEepPrMm MoKos Ha TOPMO3HOE U3NyyYyeHue B BUCMYTE
Gonblue, yem B xenese? (MnoTHocTb BUCMyTa 9,8 r/cm3, antoMmuHus — 2,7 r/cmd).

3. BbluMCnnTb TONWMUHY CNOsSi MOSIOBUHHOIO ocnabneHnst nyydka pPeHTreHOBCKOro
nany4denus ¢ aHeprmen 200 kaB gna Bosayxa.

KoHTponbHas paboTta Ne 3
BapuaHT 1

1. KakoB mMakcumarnbHbIV Yron paccesHus a-4acTul Ha sapax gentepua?

2. O-4acTuuamu ¢ aHepruen 8,8 MaB GombGapaupytoTcs sapa asota “N7. Hanucatb
ypaBHeHue peakuum (a,p) u onpeaennTb 3HEPrMio NPOTOHOB, ABWMXKYLLMXCA B Hanpas-
NEeHNN a-4acTuu.

3. 0-vyactuubl ¢ aHepruen 4,0 MaB Bbi3biBatoT peakumio **N(a,p)t’O.

A) HailTu aHepruio peakuum, ecnv NpoToH, BbineTesLwmii noa yrnomM 60° kK HanpaBneHuo

OBWXEHUS a-4aCTuLbl, UMEET KMHETUYECKYIO aHepruto 2,09 MaB.

B) OnpegennTb MUHMMAarbHYKO 3HEPTUIO SAep KUcnopoaa.



4. TMpwu uccneposaHum peakuun 2’Al(p,d)?°Al nog gecTBreM NPOTOHOB C aHepruen 62
MaB B crnekTpe AeNTpoHOB, namepeHHoM nog yrnom 90° k ny4ky npoToHOB, HaGI0-
Aanvcb MakcumyMbl ¢ aHepruamun 45,3; 44,32; 40,91 MaB. Onpegenutbe aHeprum
ypoBHeW siapa 2%Al, Bo3GyxaeHne KoTopbix Habnwaanock B peakumm.

5. OuddepeHumansHoe ceveHne peakumn do/dQ nop yrnom 45° coctaensiet 10
M06/cp. PaccunTtaTb BENUYMHY MHTErpanbHOro CEYeHUsl, ecnum yrnoeas 3aBMCUMOCTb

anddepeHumanbHoro cedernst umeet Bug do/dQ L] (l+sin 20).

BapuaHTt 2
1. KakoB MakcumMarnbHbI yron paccesiHust AeNTpoHa Ha NPOTOHe?

2. lMpoToHbI, HaneTawwme Ha HENOABMXHYIO NIUTUEBYH MULLEHDb, BbI3bIBAKOT peakuunio
10 i(p,n)’Be. Mpu kakoi KNHETUYECKON SHEPTMM NPOTOHA BO3HUKLLIVI HENTPOH MOXET
oKasaTbCs NOKOALWMUMCA?

3. a-yactuubl ¢ aHepruenn 5,3 MaB BbI3biBatoT peakumio °Be(a,n)'?C, umeloLLyo aHep-
rmio peakumn 5,75 MaB.

a) Onpegenntb MUHUManbHY SHEPTNIO HEMTPOHOB.
6) Yemy paBeH yron mexay HanpasneHnaMn pasneta NpoayKTOB peakuun, ecriv OHu
pasneTaknTcs CUMMETPUYHO?

4. YCTaHOBUTb CXeMY 3HEPreTUYECKNX YPOBHEN NpoMeXyTouHoro sapa °N, yepes ko-

TOpoe mnaeT peakums (p,n), Ha OCHOBaHMM MaKCUMYMOB B BbIXO4aX SO4EPHON peakumm

4C(p,n)*N, Habnogaemblx Npy KMHETUYECKMX SHEprusix npoToHoB 0,664; 1,144; 1,300;

1,47; 2,06; 2,22 MaB. OHeprus ces3m npoToHa B saape °N pasBHa 10,15 MaB.

5. Bbixog peakuun (p,n) npu 6omBapanpoBKe xene3Hon nnactuHbl TonwmuHon 0,5 mv

npoToHamu ¢ aHeprueit 20 MaB paseH 10°. HaiiTn ceyeHune 3Tol peakumn.

BapuaHTt 3
1. KakoB makcumanbHbI yron pacceaHus aaep SLis Ha sgpax renva?

2. HentpoHamun ¢ aHeprmen 2,0 MaB 6ombapaupytotca agpa kucnopoga. Hanucatb
ypaBHeHue peakuuu (d, a) n onpeaenuTb SHEPruio a-4acTul, ABMXKYLLUNXCA B Hanpas-
neHuu nagatowmx AeNTpOHOB.

3. a-yacTuubl c 3Hepruen 7,68 MaB Bbi3biBatoT peakumio °Be(a,n)?C, umetoLLyto aHep-
rmio peakumm 5,75 MaB.

a) OnpegenuTb MakCUMarnbHY 3HEPTUIO HEUTPOHOB.
6) Yemy paBeH yron mexay HanpasneHuMsIMU pasneTa NpoayKTOB peakuun, ecrniuv

HEeNTPOH BbineTaeT nog yrnomM 60° Kk HanpaBneHuo HaneTarLLMX a-4acTuL?

4. YCTaHOBUTb CXeMY SHEPreTUYECKNX YpoBHEN NpoMexyTodHoro sapa °N, yepes ko-

Topoe maeT peakuus (a,n), Ha OCHOBaAHUN MAaKCMMYMOB B BbIXOA4ax S4EpPHON peakumm

1B(a,n)*N, Habnogaembix NPU KUHETUYECKUX SHeprusax a-yactuy, 2,0; 2,75; 3,29; 3,82

MaB. OHeprus cBsi3un a-4yactuupl B sape °N pasHa 11,03 MaB.

5. Bbixog peakuum (y,n) npu 06ny4eHnm 30510TOM NNACTUHbI TONALWMHOM 1 MM dbOTOHaMm

c aHepruen 10 MaB paseH 2-10-3. HainTn ceueHve aToi peakuuu.

OnucaHue TexHONorMm NpoBeaeHns
TpeboBaHUA K BbINONHEHMIO 3a4aHUIA (UK LWKanbl U KpUTEPUM OLLEHUBAHMS)

3HaHne OCHOBHbIX NOHATUN SAEPHON PU3MKK, TUMNbI pacnaga
OTnunyHo N A0epHbIX peakuun. YMeHne onpegenntb TUN SHeprum pacnaga,
onpegennTb 3HEPIM0 1 TUN SSAEPHBIX peakuni

3HaHne OCHOBHbIX MOHATUI A4epHOM OM3MKK, TUMbI pacnagja
M AOEPHbIX peakunin. YMeHune onpegenntb TN 9aep 1 Tmn pacnaga.

Y00BNeTBOpuUTENbLHO 3HaHWe OCHOBHbIX NOHATUN SAEPHON PU3KKN,
He yooBneTBopuTenbHO OTtcyTcTBME BblWEeHa3BaHHbIX 3HAHUA 1 YMEHWU.

XopoLo




20.2 NMpomexyToyHasa aTrectauusi

MpomexyToyHas aTTecTaums No AUCUUNNMHE OCYLLECTBMSIETCS C MOMOLLbIO CMeayLLNX
OLIEHOYHbIX CPEACTB:

I'Iepeqel-lb BOMPOCOB K 3K3aMeHYy:
01 CraTuyeckume cBoncTBa a4ep.
02 B3anmopgencTene ramma-usnyyeHus ¢ BELLLECTBOM.
03 Paamepbl sgep.
04 B3anmogencTene anekTpoHOB C BELLECTBOM.
05 MynbTUNOMbHbIE ANEKTPUYECKNE MOMEHTbI SAEP.
06 laMmma-pagnoakTMBHOCTD.
07 MynbTUNOMbHbIE MAarHUTHbBIE MOMEHTbI SAEP.
08 KBagpynonbHble afieKTpudeckme MOMEHTbI a4ep.
09 Knaccudumkaums 6eta-pacnagos.
10 YeTHoCTb. HecoxpaHeHunsa yeTHocTu npu 6eta-pacnage.
11. Anbda-pacnag. Teopua NamoBsa.
12 CraTtuctuka sigep.
13 Anba-pacnag. Knaccudgpukaums ansga-nepexoqos.
14 MarHuTHble OMNOSIbHLIE MOMEHTLI SAep.
15 Pe3oHaHcHOe nornolleHne raMma-KkBaHTOB.
16 ApepHbii MarHUTHBLIM PE30OHAHC.
17 OHeprus ceasu agep. Popmyna Banuysekkepa.
18 O6ono4yeyvHasa mogenb saep. Marmyeckue yucna.
19 B3anmopgencTeme ramma-KBaHTOB C BELLLECTBOM.
20 Tunbl B3anMogencTeum B npupoae.
21 B3anmopgencTteune anbda-4actuy, C BELLECTBOM.
22 ApnepHble cunbl 1 X CBOMCTBA.
23 BeTa-pacnaa. CnekTpbl 351eKTPOHOB.
24 Teopus agepHbix cun KOkaBbl.
25 Anbda-pacnag. 3akoHbl COXpaHEHUS.
26 BpaluaTenbHble nonockl saep.
27 B3anmogencTene npoToHOB C BELLECTBOM.
28 AnepHas nsomepusi.
29 O6onoveyvHasa mogenb aapa. CnnH-opbutanbHOE B3auMO4ENCTBUE.
30 OddektT Meccbayapa. [poBepka o6LEen TEOPUN OTHOCUTENBHOCTH.
31 Knaccudgumkaums anemeHTapHbIX YacTul,.
32 BsanmopgencTteus B npupoge.

MepeveHb 3adaHull, mem peghepamos, mem rnpes3eHmauuli, Kypcosbix, dokrados, mpebo-
8aHus K npedcmasneHuro nopmabosiuo, 80rpPOCoO8 K ak3ameHy (3a4emy) u nopssdok ¢hopmuposa-
Husi KUM

OnuncaHne TexHonorum nposeneHnd

3ayTeHo PewweHbl 3agaym no pasgenam Kypca (bVI3VIKI/|. npoaeMOHCTpMDOBaHbI 3HaHUA N no-
HUMaHune d)opmyn, Mcnosnb3dyeMblX OANnA onnucaHuna (bwsmqecmx SABMEHUN.

He 3auteHo He pelweHbl 3agayun no pasaenam Kypca d’)I/ISVIKI/I.

Tpe6OBaHM$I K BbIMOMNHEHMIO 3aaHWN, LWKanb! U Kputepun oueHmnBaHuA



Kputepun oueHnBaHMS KOMMNETEHLNIA

YpoBeHb chopmu-
pPOBaHHOCTU KOM-

LLikana oueHok

neTeHummn
Ob6yuyatowuincs B NONHOW Mepe BrageeT NOHATUNHBIM anna- [MoBbILLEHHbIV OTnnyHo
paToM TeOpETUYECKMMUN OCHOBaAMM ANCUUMNNNHBI, CNOCOBeH YPOBEHb
UNMICTPMPOBaTL OTBET MpuMepamu, aktamu, OaHHbIMU
Hay4HbIX UCCreLOBaHUA, NPUMEHATb TeopeTU4eckme 3Ha-
HWUS 0N pelleHns npakTudecknx 3agad B obnactm gucum-
NAVHBbI.
O6yuatowuncsa BnageeT NOHATUNHBIM annapaToM TeopeTu- ba3soBbii XopoLuo
YECKMMM OCHOBaMW OUCUUMIMHBI, CMOCOOEH HenomnHo ae- YypOBEHb
MOHCTpMpOBaTb OTBET (pakTamu, AonyckaeT owunbku npu
peLleHnmn NpakTMYeckmx 3agay
OO6yyaowuiics BnageeT YacTUYHO TEOPETUYECKUMU OCHO- MoporoBsebin YOooBneTBOpUTENBHO
BaMW ANCUUNNUHBI, hparMeHTapHO CNocobeH MOSICHATb OT- YPOBEHb
BET, HE YMEET NpPUMEHATb TeopeTU4ecKMe 3HaHusa ons pe-
LLIeHMS NPaKTUYECKMX 3a4a4 B 0b6nactu oMCUMnvHbI
OTBeT Ha KOHTPOISIbHO-M3MEPUTENbHBIN MaTepuarn He CooT- - HeynoBneTBoputensHo

BETCTBYET MoObIM TPEM M3 MepeyvmcrneHHbIX nokasarenen.
Obyvarowunncs 4eMOHCTPUPYeT OTPbIBOYHbIE, (hparMeHTap-
Hble 3HaHus, JonyckaeT rpybble owmnbkn B uU3nYeckmx no-
HATUAX.




