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Mporpamma ancumnavHbl "dursmka aToMHOro sapa v aneMeHTapHblx yactuy'; 03.05.01 AcTpoHoMust; aoueHT, K.H. Jdynos E.H.

Mporpammy ancumnnnHbl paspaboTan(a)(n) ooueHT, K.H. dynoe E.H. Kadenpa gounamnku 1eepooro
Tena OtpeneHne gmsunkm , Evgeny.Dulov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

N3yyeHne TepMUHONOrnK, 3aKOHOB M 3KCMEPUMEHTANIbHON TEXHUKM SAEPHOM COU3NKK U PU3MKK
3M1EMEHTaPHbIX YaCTWL, COBMECTHO C APYrMMW OANCLUMNANHAMM LUMKNa, (OOPMUPOBAHME Y CTYOEHTOB
COBPEMEHHOI0 ECTECTBEHHOHAYYHOrO MMPOBO33PEHNS HA CTPOEHME 1 CBOCTBA siapa W
3M1EMEHTaPHbIX YacTunL,.

2. MecTo OUCLMN/MNHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas gucuunnnHa BkntodeHa B pasgen " 51.6.18 ducumnnaunHbl (Mogynn)" OCHOBHOW
obpasosaTtesbHol nporpammbl 03.05.01 AcTpoHOMUSI U OTHOCUTCS K 6a30BOM
(obwenpodpeccroHanbHoi) YacTn. OcBanBaeTcs Ha 3 Kypce, 6 cemecTp.

SlBnsetcs 6a3oBor yacTbio Moaynsa "Obwas guanka" npoeccrnoHanbHoro umkna (6nok 63)
AVCUMMNIVH NOArOTOBKWU CTYAEHTOB MO HanpasieHnio NoaroToekn "dusnka”.

3. KomneTteHuuun obyuarowerocsi, popMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwucpposka

LLincpp komnereHumu npuobpeTaemMon KOMMNEeTeHL MU
OlK-3 CnocobHOCTb MCnoNb3oBaTh 6a30Bble TEOPETUYECKNE 3HAHNS
(NMpodpeccmoHanbHble doyHOaMeHTaNnbHbIX pa3aenos obLel n TeopeTUHeCcKon OnanKm
KOMneTeHuunm) 0N peleHns npodpeccmnoHanbHbIX 3a4ay.
MK-4 CnocobHOCTb NPUMEHSITb Ha MPakTUKe NPOdOecCnoHanbHbIe
(npodhbeccmnoHanbHble 3HaHWA N YMEHUs, Nony4yeHHble NP OCBOEHUM NMPOPUNbHbIX
KOMMeTeHuunn) don3nNYECKUX OUCLUNINH.

B peaynbtate 0CBOEHUS ONCUMMNIUHBI CTYAEHT:

1. OONXEH 3HaTb:

- TEPMUHONOINIO SOEPHON PUINKN 1 PUSNKN INEMEHTAPHDBIX YaCTuL;

- NOPSAOKN OU3NYECKUX BENNYMH, NCNOMb3YIOWNXCS B SOEPHON (OU3UKE;

- 3KCMEPUMEHTaNbHbIE METOAbI AAEPHON OUINKN U OUINKN SNEMEHTAPHbIX YaCTULL;
- 9HEePreTUYECKyHo WKany Macc, SHEPruio CBA3M 1 OedekT Macchl 14pa;

- IpypoLay SAEPHbIX CUN U COBPEMEHHbIE MOOENMN A4PA;

- cnabble B3anMoOenCcTBUS;

- A0epHble peakumu;

- 3aKOHbl COXPaHEHNS;

- MeTodbl N NPUEMbl pelleHNA KOHKPETHbIX 3a4a4y N3 obnactu ﬂﬂ,epHOVI PU3nKN N PU3nku
ANEeMEHTApPHbIX YacTunl,

2. NONXEH yMeTb:

- UICMNO/Nb30BAaTh OCHOBHbIE COOTHOWEHUS S0EPHOM (PU3NKK (pacyeT SHepreTUYeckoro Bbixoaa
peakuuii, 3aKOHOMEPHOCTN PaAM0aKTUBHOrO pacnana);

- UCMoNb30BaTh ModEeNV saep (onpeaeneHve Mace, gedpekTa Macc, 00 bsiCHEHMe 3aKOHOMEPHOCTeN
Pa3NnYHbIX BUOOB PaaMOaKTMBHOIO pacnana, onpeneneHne CnmHa u Y4eTHOCTY Sapa);
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- BbIAENNTb KOHKPETHOE (OM3M4YEecKoe coaepXXaHue B NpuknaaHbix 3agadax byaywein oestenbHoCcTH
n cpopmynupoBaTb 3a4auu;

- NICNONb30BaATb 3aKOHbI FI,D,epHOIZ PU3VKKM NpuU peleHnn npogoeccnoHanbHbIX 3aaad

3. DONXEH BnaneThb:

COBpEMEHHbIMY 3HAHMSIMU O CTPOEHUM U CBOMCTBAX aTOMHbIX SAEP U Knaccmaprkauum
3M1eMeHTapHbIX HYacTULL.

4. nONXeH OJEMOHCTpUpoOBaTb CNOCOBHOCTb N FOTOBHOCTb:

- CUCTEMHOro Hay4YHOro aHanmaa npobnem (Kak NpUPOLHbIX, TaK U NPOKPEeCCMOHaNbHbIX) Pa3nn4YHOro
YPOBHS! CIIOXHOCTW;

- paboTbl ¢ NnabopaTtopHbIM 060PYLOBAHMEM I COBPEMEHHOI HAY4HOI annapaTypoil;
- NPOBELEHNS (PU3NYECKOrO IKCNEPUMEHTA

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooemMKoCTb AMCLMMNANHBLI COCTaBnseT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMINHBI 9K3aMeH B 6 cemecTpe.

CyMMapHo no AmcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs OMNycKa K 3a4eTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOpPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunnmHe/ MOAynto
TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS

Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Henens WX TPy A0EMKOCTb Tekywme coopmbl
N .D.MI(\:IILQVIHJ',I.IV;HH/ CemecTp o vectpa (B uacax) ¥(OHTpng)1 ,,p
Ay Nex ImI'Ipal(wmecl(meJ1a6oparop|-u:|e
L 3aHATUA paborbl

1 Tema 1. CsoincTtea 6 1 ] 0 0

aTOMHbIX a0ep.

Tema 2. YCTHbIN onpoc
2. PagvoakTnBHOCTb. 6 2 1 6 0

Tema 3.

HyKknoH-HyknoHHoe
3. B3aumoperncTeme n 6 3 1 0 0

CBOMNCTBA A0EPHbIX CUN.
4. Tema 4. Mogenu 6 4 1 0 0 YCTHbI onpoc

aTOMHbIX a0ep.

Tema 5. SnepHble
5. peakumi. 6 5 1 6 0
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Buabl n yachbl
Pasgen ayauTopHOM paboThbl,
Hepens MX TOYA0EeMKOCTb Tekywiue doopMmbli
N .D.VII(\:’ILI.VIHJ',I.IV;I'HI:I/ CemecTpl oot rpa (8 vacax) y OHTp$I o
oAy Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI

Tema 6.

6 Baaumopencteune 6 6 1 8 0 TectupoBaHue
" |90€pHOro n3ny4yeHuns ¢

BELLECTBOM.

Tema 7. YHacTtuupbl n
7. B3aMMOOENCTBUS. 6 7 1 0 0

Tema 8. OkcnepuMeHTbl -
8. |B om3uke BbICOKUX 6 8 2 0 0 YCTHbIA onpoc

9Heprumn.

Tema 9. TexHuka
9. yCcKopuTenei. 6 ° 2 0 0

Tema 10.
10. CnekTpockonus } 6 10 5 5 0 YCTHbIN onpoc

AOEPHBIX N3NYYEHUIA 1

yacTudl.

Tema 11.

ONeKTpoOMarHUTHble

B3aMMOOENCTBUS.

CunbHble

B3aMMOOENCTBUS.
11.|Cnabble 6 11 2 0 0

B3aMMOOENCTBUS.

OunckpeTtHble

CUMMETPUN.

ObbennHeHne

B3aMMoOeNCcTBUA.

Tema 12. CoBpeMeHHble

acTpogomaunyeckumne TectupoBaHue
12. npencraBneHmns. 6 12 2 0 0

Tema . UTorosas OK3aMeH

6 0 0 0
doopma KOHTpons
NToro 17 25 0

4.2 CopepxaHvue oUCLUNMUHbI
Tema 1. CBOMCTBa aTOMHbIX siAep.
JNeKunoHHoe 3aHsitne (1 yaca(os)):

ApepHbii napk. M3otonbl. Pasamepbl n maccol aaep. JedekT macc, aHepretnyeckas wkana macc.
MacwTabbl BENNYWH B SOEPHON PU3NKE.

Tema 2. PanpnoakTMBHOCTb.
JNeKLuMoHHoe 3aHsiTue (1 Haca(os)):

PannoaktusHble psaabl. Buabl pagmoakTMBHOCTU. 3aKOHOMEPHOCTU anbga-pacnana, 3akoH
elirepa-HeTtonna. 3akoHoMepHocTn beTa-pacnana, npasuno CapaxeHta. [Mnotesa HENTPUHO.

npakTnyeckoe 3aHsitne (6 4aca(os)):

Peructpauns pagunoaktusHocTtn. CHéTHas xapaktepuctmka cyétymka Irenrepa-Mionnepa.
Tema 3. HyKNOH-HYKNOHHOE B3auMMOAENCTBME U CBOMCTBA SIOEPHbIX CUN.
JNeKunoHHoe 3aHsitne (1 4aca(os)):
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SloepHble Cunbl, MEXHYKNOHHOE B3anMoaencTeme, ceorictea. Me3oHHas mogenb KOkaBbl ong
anepHbix cun. MNMu-me3oHbl. CunbHOe B3amMoaencTaue. SlaepHble Cuibl Kak NposiBNeHne
oyHOaMeHTaNbHOro CUIbHOro B3anMOOenNCTBUS.

Tema 4. Monenu aToMHbIX saep.
nekumnoHHoe 3aHsitne (1 yaca(os)):

KanenbHas mogenb sanpa. ®opmyna Barusekkepa ons aHeprum ceasu sgpa B KanenbHOM Mogenu.
MpocTeiiwne NnpuMeHeHns kanenobHok mooenn. Mogenb ®epmu-rasa. MnybuHa soepHoOro
NOTEeHUManbHOro Awmka B Mogenu depmun-rasa, sKCnepnuMeHTanbHble NoATBEPXAEHUS.
Ob6onoyeyHasa mogenb. O6bACHEHME HEKOTOPbIX CBOMNCTB S4ep B pamMkax 060n104e4HON Moaenu.
O606weHHas 1 onTmyeckas MOeENN Saep.

Tema 5. SlpepHble peakuum.
NeKuunoHHoe 3aHsitne (1 yaca(os)):

3aKOHOMEPHOCTY a4epHbIX peakuunin. CevyeHne peakumm, 3aBUCMMOCTb OT aHeprun. Peakumm ¢
obpasoBaHunem cocTtaBHoro sapa. Monens bopa. ®opmyna Bpeiita-BurHepa. MNpsamvbie soepHbie
peakuuu. [puMeHeHne NpsMbIX SOepPHbIX peakunini K onpeneneHnio CBONCTB saep.

npaktnyeckoe 3aHsitne (6 4aca(os)):

HEeNTPOHHbIN akTMBALMOHHbIA aHanus.

Tema 6. Bsanumogencreme aAepHOro N3ny4yeHus C BeLLLECTBOM.
neKkuunoHHoe 3aHsitne (1 yaca(os)):

[MpoxoxaeHune 3apsxeHHbIX YacTuy, Yepes BewecTtso. Popmyna bopa. Popmyna bere.
MpoxoxaeHne raMmma-nanyyeHre Yepes BeLWeCTBO, 3akoH JlambepTa-byrrepa, ceyeHne
B3aVMOLENCTBMS, TUNbI B3aumMoaenctenin. BaammonencTesme HEMTPOHOB C BELLECTBOM.

npaKkTudeckoe 3aHsitne (8 yaca(os)):

OcnabneHune ramMma-nsnyyeHuns BelwecTsoM. MpoxoxaeHne anbga-nanyyeHme Yepes BeLecTBO.
MpoxoxaeHne 6eTa-n3ny4eHns Yepes BELECTBO.

Tema 7. YacTuubl 1 B3aUMO4ENCTBUS.
nekumoHHoe 3aHsitTne (1 yaca(os)):

IneMeHTapHble YacTuubl, ornpeneneHme n knaccudgukaums. F'mnoresa ksapkos. [pasuno
HakaHo-Huwuaxumbl-IMennmana. dyHpameHTanbHble 6030HbI M dhepMroHbl, CTaHaapTHas Mogenb
B dom3umke Yyactumu. KBaHTbl nonen B3anMonenCcTBUiA.

Tema 8. dkcnepuMeHTbl B (pM3nKe BbICOKUX SHEPrun.
JNleKLMOHHOe 3aHsiTne (2 4yaca(oB)):

OKCNepMEHTbI MO PacCesHNIo 4acTul, OT onbiToB Pe3epdropaa A0 COBPEMEHHbIX 3KCNEPUMEHTOB.
cnonb3oBaHme BONMHOBbLIX CBOMNCTB YacTuL, B 9KCNepUMeHTax no paccesaHuto. OnpenenexHvne
BHYTPEHHeRn CTPYKTypbl aaep 1 YacTtuy. OnbiTel XodgowTtaarepa. Xapaktep nony4yaemon
MHGOOPMaLINKM 1 OrpaHNYeHuns.

Tema 9. TexHukKa yckopurtenen.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

INnneiHble yckoputenn. LInknotpoHbl. CUHXPOTPOHbLI. KnHemaTtvka aaepHbiX peakuuii.
Tema 10. CnekTpockonus saepHbIX U3Ty4EeHUN U YacTul,.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

PaccesiHne, cnekTpockonns 1 OeTeKkTopbl Kak OCHOBA 9KCMEePUMEHTaNbHOM S0epHON oU3nKn. Turbl
LEeTEeKTOPOoB, nonyyaemas nHpopmaLms. XapakTepuctmkm getektopos. CnekTp, Buabl CNEKTPOB.
OnbiT Pepmy NO HAONIOAEHNIO YACTUL-PE3OHAHCOB.

npaktnyeckoe 3aHsitne (5 yaca(os)):

["amMMa cnekTpoCcKoMus: CUMHTUANALUMOHHbIE OeTeKTopbl. [[aMMma CnekTpoCKonus: peructpaumns
€CTECTBEHHOW paanoakTMBHOCTU Ha npuMepe kannsa-40. beta-cnekTpockonus.
Anbdha-cnekTpockonus.

Tema 11. BnekTpoMarHuTHble B3aumopencteusi. CunbHble B3aumonencteusi. Cnabble
B3aumogencteus. luckpeTtHbie cuMmeTpumn. O6beanHeHne B3auMoaenCTBUMA.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):
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PassuTtune npencraesneHunin o saammonenctemnax B 19-20 sekax. KOHCTaHTbI B3auMO4ENCTBUNA.
3apsiabl. 3aKoHbI COXPaHEHUS! Kak NPOosIBNeHMe cUMMeTpuin, Teopema Hetep. Snektpocnaboe
06béanHeHne. KBaHToBas xpoMoanHammka.

Tema 12. CoBpeMeHHble acTpocusnyeckume npencrasneHus.
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

TepmosoepHble peakumm Kak MICTOYHMK aHeprum 38€34. [MpoToHHbIA uukn. Ocumnnaumm CoNMHEYHbIX
HENTPUHO. YrnepoaHbin uukn. Mmnotesa bonbworo Bapbisa.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITe/IbHOM paboTbl AUCLUMNIUHBI (MOLYNSA)

Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:LZ?:;EESE
AducumnnuHel pcemecrpa pabortbl (B yacax) a60TbI
CTYL,EHTOB P
Tema 2 NnoAroToBka K
2. : 2 4 THbIR on
PagnoakTuBHOCTb. 6 YCTHOMY Oonpocy ye onpoc
Tema 4. Mogoenun NOAroToBKa K o
4, 4 4 THbI ON
aTOMHbIX g0ep. 6 YCTHOMY Onpocy ye onpoc
Tema 6.
Baaumopencteue NnoAroToBka K
6. A0EepPHOro N3nyyeHns c 6 6 TECTUPOBAHUIO 6 TecTiposanie
BELLECTBOM.
Tema 8. OkcnepuMeHTb
NnoaroToBka K o
8. |B (pusunke BbICOKUX 6 8 nggMo OI_? oc 4 YCTHbIX onpoc
SHeprui. y y onpocy
Tema 10.
CnekTpockonus NnoAroToBka K -
10. o 1
0 A0EpPHbIX N3NYyYEHNIA U 6 0 YCTHOMY Oonpocy 4 ycTHEI onpoc
yacTtumu,.
Tema 12. CoBpeMeHHble
acTpogoumanyeckme noaroTtoBka K
12. 12 TecTu
npencrasneHuns. 6 TECTUPOBAHUIO 8 ecTposarne
Wtoro 30

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

nekumn (Mcnonb3oBaHne NPobneMHbIX CUTyaunid, LEMOHCTPALMOHHOIO 9KCNEPUMEHTA),
nabopaTtopHbIi NPakTUKyM (OTAENbHBI Kypc, BXoaawmin B Obwmin dunsnyeckuin MNpakTnkym),
camocTosTenbHas pabota CTyeHTa, KOHCynbTaumm

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUs AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. CBOMCTBa aTOMHbIX saep.
Tema 2. PagpnoakTMBHOCTb.
YCTHbI ONPOC , NPUMEpPHbIE BONPOCHI:

Mpumepbl Bonpocos: 1. Kakoe 4Mcno pagnoakTyBHbIX LiernoYvek (CemMencTs, psnos) Bel 3HaeTe? 2. B
TSXENbIX aapax NpeobnanatoT HENTPOHbI MK NPOTOHbI? 3. B kKakoMm AnanasoHe 3akntoyeHbl

pa3mepbl aoep? (HanpasneHo Ha passutne komneteHumn OlMK-3)

Tema 3. HyKNOH-HYK/IOHHOE B3aMMOOEeNCcTBMEe U CBONCTBA AAEPHbIX CUJI.
Tema 4. Monoenu aToMHbIX sigep.
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YCTHbIA ONPOC , NPMMEPHbIe BOMPOCHI:

Mpumepbl Bonpocos: 1. Kakne mogenn atoMHbix saep Bbl 3Haete? 2. Kakon agpdoekT nexuT B
OcHoBe 0bonoyeyHol mogenu saapa 3. Kakosa 06nacTb NPMMEHUMOCTU KONNEKTUBHBLIX MOAENEN
anep? (HanpaeneHo Ha passutue komneteHumm OlK-3)

Tema 5. SloepHble peakuuu.
Tema 6. Bsaumopencresme aAepHOro N3nyyeHus C BeLLLECTBOM.
TEeCTUpPOBaAHWE , NPUMEPHbBIE BONPOCHI:

MpuMepbl BONPOCOB K TECTUPOBaHMIO (HE0OX0AMMO BbiOpaTh NPaBW/bHbIA OTBET U3 TPEX
npeanoXeHHbIX BapnaHToB): Pasamepbl saep 3aknoyeHsl B guanasoHe: 1. ot 10-13 go 10-12m 2. ot
10-14 po 10-12m 3. o1 10-15 no 10-14m Macca sgpa: 1. MeHbLe CyMMbl MAcC COCTaBNSAOWMNX ero
HYKNOHOB 2. 60NblUe CyMMbl MAcC COCTaBNSAOWMX Er0 HYKNOHOB 3. paBHA CyMME MacC COCTaBNSIOWMX
€ro HyknoHoB Aapo meHble atoma: 1. npumepHo B 10 pas 2. npumepHo B 10000 pas 3. npuUMepHO B
1000000 pa3 Lons HeinTpoHOB B siape: 1. Bo3pacTaeT ¢ poCTOM 3apsaa sapa 2. yobiBaeT C pOCTOM
3apsna sapa 3. ocTaeTcs HeM3MEHHOW Npu M3MeHeHUn 3apsaa sapa Cnektp 6eta yactuu,
ncnyckaemblx 6eta-paanoakTmeHoiMu sapamu: 1. HenpepbiBHbil 2. LINCKPeTHbIN 3. B HEKOTOPbIX
Cny4asx HenpepbiBHbIA, B HEKOTOPbIX AMCKPETHbIV B 0CHOBe Teopun anbga-pacnaga nexut
paccMoTpeHme: 1. TYHHENbHOro adodoekTa 2. KBAHTOBOW CTATUCTUKN HYKTOHOB 3. CMIMH-0pOUTaNbLHOMO
B3anmogeicTens beta yactmua: 1. CywecTByeT BHyTpM S4pa 4O MOMEHTA ero pacnaga, nogobHo
anbgoa-yacTuue 2. Poxpaaetcs B npouecce beta-pacnana sapa 3. Poxaaertcs B npouecce
anba-pacnaga sapa Ynucno n3sBecTHbIX pagnoakTUBHBIX Liernovek (CeMEnCTB, psaoB) coctaensert: 1.
o4MH 2. YeTblpe 3. WecTHaauatb B anbgpa-pacnage ncnyckaercsa MMEHHO anbga-4actuua, noTomy
yTo: 1. Apyras yacTmua He MOXeT ObiTb UCNYLEHA MO 3aKOHY COXPAHEHMS YETHOCTHM 2. anbda
yacTumLa UMeeT MOBbIWEHHY SHEPruo CBA3N cpeaun nerknx saep 3. anbga yactuua nmeet
MOHMXEHHYIO SHepruto CceBA3n cpeam nerknx saep Macca sgpa: 1. MeHblwe CyMMbl Macc
COCTaBNSOWMX €ro HykKNoHOB 2. B0nblue CyMMbl MacC COCTaBSAOWMNX Er0 HYKNOHOB 3. paBHa CyMMe
MacC COCTaBNSIOWMX €ro HykNIOHOB Y IeNbHas SHEPrns CBA3N HyKIOHOB B S4pe Ans 6onblwmHCTBa
anep ato: 1. npumepHo 1 k3B 2. npumepHo 5 MaB 3. npumepHo 8 MaB Hanbonee ctabunbHble sapa
9T0: 1. YETHO-4YeTHble aapa 2. HEYETHO-4eTHble fapa 3. HEYEeTHO-HeYeTHble sapa YKaxute yactuuy C
Hanbonbluen NpoHKKatowWwer cnocobHocTbio: 1. HenTpoH 2. MNamma-kBaHT 3. HelitpuHo BapH B
anepHon pusunke aT1o: 1. BHECUCTEMHAS eaMHMLA ONUHBI 2. BHECUCTEMHASA eanHMLA nnowaan 3.
BHECMCTEMHAs eguHNLA SHeprumn YBenndeHne sHeprum anbga-4actuupl B Asa pasa npusenert K
yBenuyeHuto eé npobera B BewecTse: 1. B aBa pasa 2. bonee, yem B aBa pasa 3. MeHee, 4em B ABa
pasa dopmyna bopa onucbiBaeT TOpMOXEHME B BelwecTee: 1. HepensaTMBUCTCKMX 3apsaXEHHbIX
yacTtuy 2. PenatmencTckumx 3apsxeHHbix yacTuy, 3. [aMMma-kBaHTOB Pa3Mepbl aaep 3akioyeHbl B
nnanasoHe: 1. o1 10-13 no 10-12m 2. ot 10-14 go 10-12m 3. ot 10-15 no 10-14m Macca sgpa: 1.
MEHbLLE CYyMMbl MAacC COCTaBNSIOWMNX €ro HyKNOHOB 2. 60MblE CYMMbl MACC COCTaBASIOWMX €r0
HYKNOHOB 3. paBHa CyMMe MacC COCTaBNSOWMX ero HyKNOHOB A4po MeHblue atoMa: 1. MpyMepHO B
10 pa3 2. npumepHo B 10000 pas 3. npumepHo B 1000000 pa3 [ona HENTPOHOB B sape: 1.
BO3pacTaeT C POCTOM 3apsiaa sapa 2. yobiBaeT ¢ pOCTOM 3apsna aapa 3. 0CTaeTCs HEM3MEHHON npu
n3mMeHeHnn 3apana aapa (HanpasneHo Ha passutue komneteHumin OlMK-3 u MK-4)

Tema 7. YacTuubl 1 B3aUMO4eNCTBUS.
Tema 8. dkcnepumeHTbl B oM3nKe BbICOKUX IHEepPrum.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Mpumepbl Bonpocos: 1. NMo4YeMy CoOBpeEMEHHbIE YCKOPUTENN BbICOKMX SHEPTUIA 3TO YCKOPUTENU Ha
BCTPEYHbIX Ny4kax? 2. YTo Takoe nopor peakumm? 3. Kakos npenen paspeleHs Metogos
nccnenoBaHUs BHYTPEHHEW CTPYKTYpbl YacTuy? (HanpaeneHo Ha passutue komneteHumm OlK-3)

Tema 9. TexHuka yckoputenemu.
Tema 10. CnekTpockonusa saepHbIX U3NTY4EeHUN U YacTul,.
YCTHbIA ONPOC , MPUMEpPHbIE BOMPOCHI:

Mpumepbl Bonpocos: 1. Kakas yacTuua nmeet Hanbonbluyto NPOHMKaLWY cnocobHocTb? 2. Kak
BbIFNAASAT CNeKTpbl anbda- 1 6eTta-4actuy? 3. Kakum 06pa3omM AeTEKTUPYIOTCS YacTuLbl?
(HanpasneHo Ha pa3sutue komneteHuun NK-4)

Tema 11. OnekTpomarHuTHble B3aMMoaencTeus. CunbHble B3aumopencteusi. Cnabble
B3aumogencteusi. luckpetHole cuMmeTpumn. O6beauHeHMe B3aMMOAEeNCTBUMA.

Tema 12. CoBpeMeHHble acTpodonamnyeckue npeacraBieHuUs.
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TeCTMpOBaHme , MPUMEpPHbIE BONPOCHI:
MpuMepbl BONPOCOB K TECTUPOBaHMIO (HE0OX0AMMO BbiOpaTh NPaBWbHbIA OTBET U3 TPEX
NpennoxXeHHbIx BaprnaHToB): CornacHo o6onoyYeyHon Mmoaenm sapa, YetHocTb sapa 1H1 pasHa: 1. -1
2.0 3. +1 BolpaxeHue ons sHeprum cummetpum oopmynsl Banusekkepa nonyvaercs B: 1.
KanenbHol Mogenu saapa 2. mogeny coepmu rada 3. obonoyeyHolr mogenn sapa HyknoHHble
COCTOSIHMSA B S4pe BblpoXAeHbl No: 1. OpbutanbHOMY KBaHTOBOMY Yncny 2. [[naBHOMYy KBAHTOBOMY
ymcny 3. MarHMTHOMy KBaHTOBOMY YMCIy NOMIHOrO MOMEHTa YrnoBoe pacnpeneneHne npoaykTos
NpsMbIX g0epHbIX peakunii: 1. N3oTpornHo 2. HenaoTpornHo 3. OnucbiBaetcs oopMynoi
bpenTta-BurHepa Peakuun sgep ¢ MeaneHHbIMM HEeRTPOHaMK MPenMyLLEeCTBEHHO Nponcxoasr: 1.
Yepes obpasoBaHue coctaBHOro sapa 2. No mexaHuamy npsmbix SoepHbix peakumin 3. C
BblbBaHNeM NpoToHa Peakummn saep ¢ eiToHaMm NperMyLecTBEHHO npomcxoaat: 1. Yepes
obpasoBaHue coctaBHOro sapa 2. Mo MmexaHM3my nNpsMbix SAepHbIx peakumnin 3. MNMpu neneHnn aaep
XapakTepHoe siaepHoe Bpems a10: 1. Bpemsa xunsHun coctasHoro sgpa 2. Nepuog nonypacnana
panmoakTneHoro sapa 3. Bpems nponérta HyknoHa Yyepes 84po YKaxuTe yactuuy ¢ Hanbonbluei
NpoHMKatoLwWwel cnocobHocTbo: 1. HenTpoH 2. Mamma-kBaHT 3. HelitpuHo BapH B saepHoi donanke
370: 1. BHECMCTEMHASA eQuHULA ONMHbI 2. BHECUCTEMHASA eaMHuMua nnowann 3. BHeCUCcTeMHas
efVHuLA aHeprum YBenmyeHune sHeprum anbga-4actvubl B ABa pasa NpuUBeLeT K yBeMYeHNIo eé
npobera B BewecTse: 1. B nBa pa3a 2. bonee, yem B nBa pasa 3. MeHee, yem B ABa pasa Popmyna
Bopa onucbiBaeT TopMoxeHue B BelwecTse: 1. HepenatnBncTcknx 3apskXeHHblx Yactuy, 2.
PenatmencTckmx 3apsxeHHbix yacTuy 3. [[aMMma-kBaHTOB (HanpaBneHo Ha pa3suTue KOMNEeTEeHLMIA
Ol1K-3 n rNK-4)

Tema . UToroeas doopma KOHTpons

[MpvMepHble BOMPOCHI K 3K3aMeHy:
Bunertbl kK ak3ameHy:

Buner 1
1. Anbgpa-pacnagn. BoiBog 3akoHa ['evrepa-HetTtona.
2. KakoBbl CnuH 1 4eTHOCTb sapa 2He3?

Bunet 2

1. Beta-pacnag. M'mnoTesa HeliTpuHo. Teopus beTta-pacnana Pepmu. BolBoa aHanMTUHECKOro
BblpaxeHust ons beta-cnektpa v npasuna CapaxeHTta no teopun depmu.

2. YeM 0bbsicHSIETCS TO, YTO Z<A/2 Ons TaxXenbix saep.

Bunet 3

1. KanenbHas mogenb sopa. HecxnmaemocTb saepHoro Bewectsa. @opmyna Bauseiikepa.
dur3nyeckmnin cMbiCn cnaraembix B aToi popmyne. [opoxka cTabunbHOCTM NO KanenbHOW MOLEeNu.

2. KakoB MoxeT 6biTb cnnH siapa 81T12067

Bunet 4

1. Hepoctatku kanenbHol mogenn sppa. ObonoyeyHas monenb. KonnyectBeHHas oueHka Bknaaa
CnuH-opbutanbHoro B3auMoaencteus. Cxema ypoBHen sHeprum sapa.

2. Boiuncnute aHepruto Bo3byxaeHus sapa 90Th233 B pesynbraTte 3axsaTta HEATPOHA SAPOM
90Th232 . Macchl aaep 90Th233 n 90Th232 pasHbl 233.042 a.e.M. n 232.038 a.e.Mm.
COOTBETCTBEHHO, Macca HenTpoHa - 1.0087 a.e.m.

Bunet 5

1. SnekTpoMarHNTHble MOMEHTbLI saep. PasnoxeHne noteHunana sopa B psin no MynbTUMOSSM.
SlnepHblit MarHeToH. 9dpdpekT 3eemMaHa 1 KBaapynonbHOe B3aMOOENCTBME.

2. OueHunTe pasHoCTb aHepruii ceasn saep 4Be9 n 5B9. mn-mp=1.3 MaB.
EcB(A,Z)=a1A-a2A2/3-a3Z2A-1/3-a4A-1(A/2-Z)2+da5A-3/4

a1=15.75 MaB, a2=17.8 MaB , a3=0.71 MaB , a4=94.8 M3aB, a5=34 MaB
Bunet 6

1. 3aKOHbl COXpaHEHNS B SAEPHbIX peakLumsx.
2. OueHuTte pasHocTb aHepruin cesasn saep 20Ca40 n 21Sc41. mn-mp=1.3 MaB.

KETPOHHBH
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EcB(A,Z)=a1A-a2A2/3-a3Z2A-1/3-a4A-1(A/2-Z)2+da5A-3/4
al1=15.75 MaB, a2=17.8 MaB , a3=0.71 MaB , a4=94.8 MaB, a5=34 MaB

Bunet 7

1. YeTHOCTb, NPOCTPAHCTBEHHAS U BHYTPEHHSIS. HeTHOCTb CMCTEMbI YacTULL. 3aKOH COXpaHeHWs]
4ETHOCTM.

2. OHeprus cBs3un sapa. 3aBUCUMOCTb YAENbHOW SHEPrum CBA3M OT MACCOBOr0 YMcna, rpagouk.

BuneT 8

1. Npsamble aaepHble peakunn. OnpeneneHne XxapakTepucTk SAepHbIX YPOBHEN B peakumsx ¢
y4yacTvuem oenTtoHa.

2. YCTpoWcTBO M npuHUMn paboTbl cyeTymka lreirepa.

Bunet 9

1. AnepHble peakummn ¢ obpasoBaHeM cocTaBHoro sapa. Monens bopa, BbiBoA oopMybl
bpenTa-BurHepa.

2. Haintn sHepreTtunyeckmii BbIxo4 peakuun anbgoa-pacnaga sgpa 83Bi210.
EcB(A,Z)=a1A-a2A2/3-a3Z2A-1/3-a4A-1(A/2-Z)2+da5A-3/4

al=15.75 MaB, a2=17.8 MaB , a3=0.71 MaB , a4=94.8 MaB, a5=34 MaB

Bunet 10

1. ®opmyna Bopa ans sHepreTMyeckmx NoTepb NPV NPOXOXAEHNN 3aPSKEHHON YacTuLbl Yepes
BELWECTBO.

2. Peakumn neneHns taxenbix saep v peakumm cnmaHns nerkux saep. OueHka sHeprosbloeneHNs
N3 3aBUCMMOCTU yOeNbHON aHeprumn cea3m oT A n no dpopmyne Bausernkepa (ka4eCTBEHHO).
Bunet 11

1. I3ocnnH, 3aKoH COXpaHeHns n3ocnuHa. 3epKaanb|e a4pa un aaepHblie N30CNMHOBbIE
MynbTUNNETHI.

2. 3anuwunTte BblpaxeHne ans 3aKkoHa COXpaHeHNs MOMEHTa UMMy nbca B S0EePHON peakumm
pP+ZXA -> Z+1YA+n

ecnu I(A,2)=5/2 n |(A+1,2)=9/2

Buner 12

1. CBowcTBa A40epHbIX (MEXHYKNOHHbIX) cun. Me3oHHas Teopust FOkaBbl. MeXHYKIOHHbIE Cubl Kak
nposiBneHne oyHAaMeHTanbHOro CUIbHOrO B3auMo4eNCTBUS. [ NOOHbI.

2. KakoB cnuH n yetHocTb aapa 3Li77?

Bunet 13

1. Oenenve anep. Napametp genenuvs. LlenHas snepHas peakuus.

2. Bblynucnure sHepruio npucoeanHeHNs HeMTpoHa 1 3HepPruio oTpbiBa HeMTpoHa ans aapa 40Zr90.
OHeprng ceaA3n saep 40Zr89, 40Zr90 n 40Zr91 paBHbI COOTBETCTBEHHO 771.9 M3aB, 783.8 MaB,
791.1 MaB, macca HenTpoHa 939.6 MaB.

Bunet 14

1. KuHematuvka snepHbix peakuunii. [opor peakuuu.

2. KakoB cnuH n yetHocTb sapa 4Be9?

Bunet 15

1. OnpeneneHne pa3mMepoB s4ep B OnbiTax No paccesHuto Yyactuu. dopmyna Pesepdopaa.
CeueHne paccesHuns. dopmyna MoTtta. 3aBMCMMOCTbL pagmyca sapa OT MaccoBOro Yymcna.

2. Obwme cBeneHNs 0 KBApKOBOM rMNOTE3e 1 KBapKax.

Bunet 16

1. MarHUTHbIA MOMEHT siapa B 0QHOYacTUYHOM Mogenu obonoyek. Monoens LWmnara.
2. YPOBHU aHeprum sapa B 0606WeHHON (KONNEKTUBHOW) MOoOeny aapa.

Bunet 17

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PervucrpaumnoHHbli HoMmep 657117 ;,

E
CtpaHnua 10 n3 14. 118 HITI

A
H

A



Mporpamma ancumnavHbl "dursmka aToMHOro sapa v aneMeHTapHblx yactuy'; 03.05.01 AcTpoHoMust; aoueHT, K.H. Jdynos E.H.

1. Mogenb ®epmu-rasa onsa sapa. SHeprus CUMMETPUM 1 NIOTHOCTb SAEPHbIX YPOBHEN B 3TON
Monenw.

2. 3anasnbliBatolye HEMTPOHbI U X PONb B yNpaBnsieMol LENHOM SAepHON peakuuu.

Bunet 18
1. CnvH 1 YeTHOCTb sapa cornacHo 06ono4YeyHo Mmogenu.
2. TepmosnepHble peakumm Kak MICTOYHMK 3HEeprun 3sesa.

Bunet 19
1. OneMeHTapHble YacTuLbl. 3aKOHbl COXPaHEHNS B oM3MKe YacTuLl.
2. Moxert nu cpean snep n3obap bbiTb 6onblue ogHOro ctabunbHoro sapa? MNoyemy?

Bunet 20

1. Habnionaembliii 1 cobCTBEHHbIN KBAOPYNONbHbIA MOMEHT aapa. MNMpeackasaHns 0gHO4aCTUYHOW
MoAEeNn 000NI0YEK N MPUYMHA X PACXOXOEHUS C aKcnepuMeHToM. OTCyTCTBUE Y SAeP ANMOSbHbIX
MOMEHTOB: CBSI3b C 3aKOHOM COXPaHEHMUS YETHOCTMW.

2. HapyweHune 3akoHa coxpaHeHunst HeTHOCTU B cnabbix B3anmonenctausix. Onbit By.

7.1. OcHoBHas nuTeparypa:

1. ®dusmka. BonHosas ontuka. KeaHToBas npupoga nsny4eHus. AneMeHTbl aTOMHON 1 SO0epHON
uankn: Yueb. noc. / C.M.KysHeuos, A.M.Jlugep - 3-e uag., nepepab. n gon. - M.: Bysos. y4eb.: HALL
NH®PA-M, 2015 - 212 ¢.: 60x90 1/16.(n) ISBN 978-5-9558-0350-0, 500 aka.

http://znanium.com/catalog.php?bookinfo=438135

2.Kypc obuwei gonaukn. B 5-n 11. Tom 5. KBaHTOBas ontuka. ATomHas conanka. Puamka TBepaoro
Tena. Pnsnka aToOMHOro sapa un aneMeHTapHblx Yyactuy, / Casenbes W.B., JlaHb, 2011, 384 c.

http://e.lanbook.com/books/element.php?pl1_id=708

3. O6wwuin kypc puankn Tom 5 AToMHasn n sgepHas cusuka. / Cueyxmn 0.B., PUSMATIINT, 2002,
784 c.

http://e.lanbook.com/books/element.php?pl1_id=2315

7.2. [lononHutenbHasa nuteparypa:

1.9kcnepumeHTanbHasa sgepHas cuamka. B 3-x 11. T. 1. ®dusnka atomHoro aapa / MyxuH K.H., JlaHb,
2009, 384 c.

http://e.lanbook.com/books/element.php?pl1_id=277
2.Kypc obuwei gounaukn: YyebHoe nocobue / K.b. KaHH. - M.: KYPC: HALl MHDPA-M, 2014. - 360 c.
http://znanium.com/catalog.php?bookinfo=443435

7.3. UHTepHeT-pecypcChl:
HUUNAD MI'Y: kanenbHas mogens aapa - http://nuclphys.sinp.msu.ru/nucmod/nucmod3.htm

HUNAD MI'Y: nekumn npodcp. B.C. NwxaHosa -
http://nuclphys.sinp.msu.ru/lect/ishkhanov2014/index.html

HUNAD MI'Y: nekumn npocp. .M. KanutoHosa -
http://nuclphys.sinp.msu.ru/lect/kapitonov2014/index.html

HUNAD MI'Y: ®Pusrka BbICOKMX SHEPTUA 1 3NIeMEeHTapHble YacTuubl -
http://nuclphys.sinp.msu.ru/elp/index.html

HNNAD MI'Y: douamka sopa n yactuu, XX Bek - http://nuclphys.sinp.msu.ru/introduction/index.html

PerncrpaumnoHHblii Homep 657117 DAEKTPOHHEH
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8. MarepuanbHo-TexHU4eckoe obecrneyeHue oUCLUMNINHbI(MOAYS)

OcBoeHve gncunnnuHbl "dursrka aTOMHOro sapa 1 aneMeHTapHblX Yactuy'" npegnonaraet
NCMNONb30BaHNE CNeayolWero MaTepmnanbHO-TEXHNYECKOro obecneyeHms:

MynbTumMeauiiHas ayautopus, BMECTUMOCTbO 6onee 60 yenosek. MynbTumMeauiiHas ayantopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €ANHON CUCTEMON ynNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanu3auum noboi Buaeo n ayamno
NHdpopMauuu, NoyYeHNs 1 nepenayn 3MeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMiekTaums
MyNbTUMEONAHON ay AUTOPUN COCTOUT U3: MyNbTMMEOMIHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXe MHTEPaKTMBHONM TpMbyHbI NpenonaBsartens,
BK/IlOYaloLWen Ta4y-CKPpMH MOHUTOP C AMaroHasnblo He MeHee 22 OloIMOB, NepCcoHasbHbI KOMMbIOTEP
(Cc TexHnyeckmnmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHMeM, MHTEPAENCHI
noakntouermns: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens SBnsieTCcs KNo4eBbIM
3N1EMEHTOM yrpaBNeHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NIEKLMMW, MPaKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 OOCTYMHOW ANSt HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeguinHaa ayautopus Takxke ocHalleHa WupPOoKOrnonoCHbIM
LOCTYIMOM B CETb MHTEpPHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NPorpaMmMHoe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9B6C "ZNANIUM.COM" comepXuT NponsBefeHns KpynHenwmnx pOCCUACKNX Y4EHbIX, PyKOBOAMTENEN
rocynapCTBeHHbIX OpraHoBs, npenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANNULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMI 06pa3oBaTeNbHbIX CTAaHAAPTOB M BKKOYAET y4ebHMKM, yyebHbie nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CIOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMaTMBHbIE OOKYMEHTbI, CreunanbHbie Nnepnognyeckme n3aadms n n3naHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee Bpems 95C ZNANIUM.COM cooTteeTcTBYET
BCceM TpeboBaHMaM henepanbHbIX roCynapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanus (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HANIMYUN B
3NEeKTPOHHO-6MbNMoTeYHOM cucteme Mapatennctea "MlaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MN3patenbctia "flaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[aTENbCTBA
"IlaHb" 1 opyrux Beaywmux n3natenbCcTB y4ebHo nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BEpCUm
NepuoanyecKnxX N3aaHum No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCManbHOMY KONMMYeCTBY NPOOUbHbBIX HanpasneHui ¢
cobntoeHneM BCex aBTOPCKUX M CMEXHbIX NPas.

S nepHblil PU3NYECKUIA MPaKTUKYM HA MaTepuanbHO-TexHu4eckoin 6ase YHJ1 AnepHoint dnsnkn kag.
DTT, NHctutyT domsunku KPY.

NabopaTopHble paboTbl ¢ METOANYECKUM 0DECNEYEHNEM:

"amMma-cnekTpockonus:kannbpoBka raMma-crnekTpoMeTpa, CUMHTUANALUNOHHbIE AETEKTOPbI:
y4yebHo-MeToamyeckoe nocobme ons ctyaeHToB VMIHCTMTYTa ornankim
http://kpfu.ru/dcs/F928901132/Gamma_spekirskpiya_kalibrvka_LAST.pdf
["aMma-cnekTpockonus:perncTpaumns ecteCTBEHHON paanoakTuBHocTh (Ha npumepe K-40):
y4yebHo-MeToan4Yeckoe nocobue ons ctyaeHToB VIHCTUTYTa OU3NKn
http://kpfu.ru/dcs/F2098197220/Registr_gamma_spektrv_40_ K_LAST.pdf

3awmTa oT MOHN3MPYHOLWEro N3ny4yeHns: y4ebHo-meToanydeckoe nocobue ons ctyneHToB NHcTutyTa
pun3nkun

http://kpfu.ru/dcs/F210882866/phys.base.pdf
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WNckyccTBeHHas pagnoakTMBHOCTbL 1 onpedeneHune nepuoaa nonypacnana Hykamoos:
yuyebHo-MeToauyYeckoe nocobve ons ctyaeHToB NHCTUTYTa COU3UKIA

http://kpfu.ru/dcs/F1050080452/nejtrnnaya.aktivaciya.pdf

ViccnepoBaHme CTatMCTMYECKOro xapakTepa pacnana pannoaktusBHbix saep. Pacnpenenexune
MyaccoHa: y4ebHo-MeToomyeckoe nocobue onst CTyaeHToB VIHCTUTYyTa con3nKu
http://kpfu.ru/dcs/F1160067234/raspredelenie_puassna.pdf

MéccbayapoBckasi CnekTpockonus: y4ebHo-MeToam4yeckoe nocobue onst ctyaeHToB VIHCTuTyTa
Pr3nkmn

http://kpfu.ru/dcs/F1102497079/mssbauer_FINAL.pdf

OcnabneHune ramma-n3anyyeHust BelwecTBoM. [poeepka 3akoHa 0bpaTHbIX KBaAPaTOB PACCTOSIHNIA:
y4ebHo-MeToam4eckoe nocobue ons ctyaeHToB VIHCTMTYTa om3nkin
http://kpfu.ru/dcs/F1164213458/slablenie.gamma.Arinin_LAST.pdf

MpakTrkyMm No soepHoit omsnke: y4ebHo-MeToanYeckoe nocobme ans cTyoeHToB orn3nyYeckoro
hbakynbTeTa

http://kpfu.ru/dcs/F360793019/Nuclear.lab.2004.pdf

MpoxoxaeHne anbma-ns3ny4yeHns Yepes BelecTBo: y4ebHo-MeToanyYeckoe nocobve onst CTyoeHToB
WHcTutyta domnamnkm

http://kpfu.ru/dcs/F1799252583/PrhzhdenieAlfa01.pdf

PaccesHune Pe3epgopna: y4ebHo-MeToan4Yeckoe nocobue ons ctyneHToB VMIHCcTutyTa cpmsmkm
http://kpfu.ru/dcs/F665509394/Rasseyanie_Rezerfrda_ GRR_4.pdf

Peructpauusi pagmnoaktmsHoctn. Cuétuuk Meitrepa-Mionnepa: y4ebHo-MeToanyYeckoe nocobue ons
cTyneHToB VIHCTUTYTa (Prn3unkm

http://kpfu.ru/dcs/F1539437098/Gainv_Geiger_v7.pdf

Peructpauus cnektpos anbga-4actuu. [1onynpoBoOaHNKOBbIE AETEKTOPLI: y4eOHO-METOANYECKOE
nocobvie ons ctyaeHToB NIHCTMTYTa OU3NKn

http://kpfu.ru/dcs/F136070921/alfa_spektrskpiya.pdf

dursmnyeckmne ocHoBbI Ao3mmeTpun. PagnaunonHas 6e3onacHocTb: y4ebHO-MeToAn4eckoe nocobue
ana ctyneHtos MIHcTutyta comnaunkum

http://kpfu.ru/dcs/F210882866/phys.base.pdf

Mporpamma coctaeneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BIO n y4ebHbIM nnaHoM no
cneumanbHocTn: 03.05.01 "AcTpoHomMuKs" 1 cneunann3aumm He NPeayCMOTPEHO .
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