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

Mporpammy oncumnnnHbl padpaboTan(a)(n) goueHT, K.H. dynos E.H. Kadenpa gounamnkm 1Bepmoro
Tena OtaoeneHue pusukm , Evgeny.Dulov@kpfu.ru

1. LLlenu ocBoeHUs AMCLUUMIUHDI

l/I3yL|eH|/|e TepMnHONnormn, 3aKOHOB " SKCI'IepVIMeHTaﬂbHOVI TEXHUKN Sl,ﬂ,epHOVI doU3VKKN N PU3NKK
aNneMeHTapHbIX 4YacTUL, COBMECTHO C ApyruMun aucumnivHamu uukna, gpopmmpoBaHme y CTyaeHToB
COBpPEMEHHOIo eCTeCTBeHHOHay4HOro MMpoBO33pPEHNA HA CTPOEHNE U cBoWcTBa agpa n
ANEMEHTApPHbIX YacTuu.

2. MecTO AMCUMNNHBI B CTPYKTYype OCHOBHOM 06pa3oBatefibHOM NPOrpamMmmbl BbICLLETO
npodpeccnoHanbHoro o6pasoBaHus

[aHHas yyebHas aucumnnnHa BkntodeHa B pasaen "b1.6.10 AucumnnmHel (Mogynn)" OCHOBHOM
obpasoBaTtesnbHol nporpammbl 03.05.01 ACTPpOHOMUSI U OTHOCUTCS K 6a30BOM
(obwenpodpeccroHanbHoi) YacTn. OcBanBaeTcs Ha 3 Kypce, 6 ceMecTp.

SiBnsieTcsa 6a30Boii YacTbio Moayns "Obwas dmsnka" npogpeccrnoHanbHoro umkna (bnok b3)
OUCUUNIMH NOArOTOBKU CTYAEHTOB MO HanpasneHWio NoaroToekn "dusnka”.

3. KomneteHuuu obyuarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopyns

B pe3ynbTaTte 0CBOEHUSA OUCLUMINHBI OOPMUPYIOTCA cneaytowme KoMneTeHUunm:

PacwumncppoBka

Winchp komneteHuyu npuobpeTaeMon KOMNeTEHLUN
OriK-3 CnocobHOCTb Mcnonb3oBaTb 6a30BblE TEOPETUYECKNE 3HAHNS
(NMpodheccmoHanbHble doyHOaMeHTanbHbIX pa3aenos 0buer 1 TeopeTNUYeckon nankn ons
KOMNeTeHLmMm) peweHns NPogoecCcroHanbHbIX 3a4au.
MK-4 CnocobHOCTb NPUMEHATL HA NPAKTUKE NPOGECCMOHANBbHBIE 3HAHNS Y
(npogpeccunoHanbHble YMEHUS, NoNy4YeHHbIE NPY OCBOEHUN MPOPUIBbHBIX PU3NYECKMX
KOMMeTeHuunn) ONCUNMNNVH.

B peaynbtate 0CBOEHMUS ONCUMMNINHBI CTYAEHT:

1. OONXEH 3HaTb:

- TEPMUHOSIOTNIO AAEPHON OU3NKN N OU3UKM SNTEMEHTAPHBIX YacTuL;

- NOPSAOKN OU3NYECKUX BENNYMH, NCNOMb3YIOWNXCS B S0EPHON OM3NKE;

- 9KCNepUMEHTasbHble METOAbI SOEPHON PUINKN N PUBNKN SNEMEHTAPHbIX YaCTULL;
- 9HEePreTUYECKyHo WKany Macc, SHEPruio CBA3M 1 OedekT Macchl 84pa;

- IpupoLay SAEPHBIX CUN U COBPEMEHHbBIE MOOENMN A4PA;

- cnabble B3aMMOOENCcTBUS;

- a0epHble peakLumu;

- 3aKOHbl COXPaHEHWS;

- METOLbI U MPUEMBI PELIEHNS KOHKPETHBIX 3a4a4 M3 06nactu SaepHOn OU3NKN 1 On3nkm
3NEMEHTAPHbIX YacTunL,

2. DONTXEH yMeTb:

- UICMONb30BaTb OCHOBHbIE COOTHOLEHUS AAEPHOA ON3UKK (pacyeT SHEPreTMHecKoro Bbixona
peakuuii, 3aKOHOMEPHOCTN PaAMOakTUBHOIO pacnana);

- NICNONb30BATb MOAENN A0€ep (onpeueneHme mMacc, gedekra macc, 06 bsSICHEHME 3aKoOHOMepHoCTeNn
pa3nn4yHbIX BUOOB paanoakKTUBHOINO pacnana, onpeneneHne crinHa n YeTHOCTU 9u1pa);
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- BblOENNTb KOHKPETHOE (OM3NYECKOEe COoEePXaHNe B NPUKNaaHbIX 3aaadax byaylwen oestenbHOCTH
1 doopmynupoBaTtb 3anayu,
- UICNONb30BaTb 3aKOHbI A0ePHON PUINKK NPU PeLleHnn NpogpeccnoHanbHbIX 3anad

3. 0OMXeH BnageTb:

COBpeMeHHbIMVI 3HaHUNAMN O CTPOEHUN N CBOWCTBAX aTOMHbIX a0ep n knaccugpmkauum
ANEMEHTApPHbIX YaCcTuu.

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- CUCTEMHOI0 Hay4YHOro aHannaa r|p06neM (KaK npupPOoAHbIX, TaK 1 HpOC*)eCCVIOHaJ'IbeIX) pas3nn4Horo
YPOBHSA CITOXXHOCTW;

- paboTbl ¢ nabopaTopHbIM 060PYAOBAHMEM U COBPEMEHHOI Hay4HOW annapaTypoil;
- NPOBeAeHNS OM3NYECKOro SKCMNeprMeHTa

4. CTpyKTypa u cooepxaHve oUCLUNAUHBLI/ MOoayns
Obwas TpyooeMKOCTb AMCLMMNANHBI COCTaBnsieT 3 3a4eTHbIX(ble) eanHmu(bl) 108 Yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS OAUCLMMINHBI: 9K3aMeH B 6 cemecTpe.

CyMmMapHOo no oncumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaeTcs B 50
6annos, ntorosas oopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMycKa K 3a4eTy
28 6annos.

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

71-85 6annos - "xopouwo" (Xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Hey..).

4.1 CTpyKTypa u conepxaHue ayauTopHon paboTbl Mo AucUUNIMHe/ MOLYIO
TeMaTyeckuii NnaH GUCLUNNHBLI/MOAYNS

Buaobl n yachbl
ayauTopHoM paborThbl,

Pasnen MX TPYA0EeMKOCTb
N OucumnnuHbl/ CemecTp c':ﬁ‘:‘ﬁ:;'al (B yacax) TeK‘{(':)"':T%g?&pr'
Moayns MpakTu-|abopa-
Hel(u.uu yeckue | TOpHble
3aHATUNA paﬁoTbl
1. [Tema 1. CBoncTBa atOMHbIX S4ep. 6 1-2 3 0 0
2. |Tema 2. PagnoakTnBHOCTb. 6 2-3 3 4 0 YGTHbIN onpoc

Tema 3. HyknoH-HyknoHHoe
3. |B3aMMoLelCcTBME U CBONCTBA 6 4-5 3 0 0
ANEPHbIX CUN.

YCTHbIN onpoc

4. |Tema 4. Mogenu aToMHbIX S4ep. 6 5-6 3 0 0
5. |Tema 5. FnepHble peakunn. 6 7-8 3 4 0
Tema 6. BsanmogencTere S4epHOro i TecTuposaHuve
6. N3ny4yeHns C BELLECTBOM. 6 8-9 3 6 0
v Tema 7. Hactuubl 1 6 10-11 3 0 0

" |B3aMMOOEenNcTBUS.
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Buabl n yachbl
ay,aMTOpHOM paboThbl,
Pasgen MX TPYAO0EMKOCTb
N OvcumnnuHbl/ CemecTp cl:-:!;':'g?:au (B yacax) TeK‘:('#:%g‘;'pr'
Monyns MNpaktu-|Na6opa-
Nekuun| yeckue TOPHbIe
3aHATUA pa60Tb|
8. Tema 8. SKcnevameHTbl B (ounauke 6 11-12 3 0 0 YCTHbIN onpoc
BbICOKMX SHEPTr 1.
9. [Tema 9. TexHuka yckoputene. 6 13-14 3 0 0
Tema 10. CnekTpockonus aaepHbIX YCTHbIN onpoc
10. N3Ny4eHnin n YyacTtumu. 6 14-15 3 4 0
Tema 11. OnekTpoMarHmTHble
B3anmogencTems. CunbHble
B3anmMogerncTeus. Cnabble i
1. B3avmonencTeus. nckpetHble 6 16-17 3 0 0
cummeTpumn. Ob6beanHeHne
B3aMMOOENCTBUN.
1o |Tema 12. CoBpemeHHble 6 17-18 3 0 o [|TecTmposaHue
acTpodgumsnyeckmne npencraBneHns.
Tema . Itoroeast popma KOHTPOnS 6 0 0 0 OKaameH
WNtoro 36 18 0

4.2 CopepXxaHue ONCLUMIUHDI
Tema 1. CBOMCTBa aTOMHbIX siaep.
JNeKuMoHHoe 3aHsiTne (3 4aca(os)):
ApepHbii napk. M3otonbl. Paamepbl n maccol aaep. JedekT macc, aHepretTnyeckas wkana macc.

MacwTabbl BENNYMH B S,OEPHOI PU3NKE.

Tema 2. PapnoakTUBHOCTb.
JNeKuMoHHoe 3aHsiTne (3 4aca(os)):

PagwnoakTtusHble psaabl. Buabl pagnoakTMBHOCTU. 3aKOHOMEPHOCTW anbgpa-pacnana, 3akoH
elirepa-HeTtonna. 3akoHoMepHocTK BeTa-pacnana, npaesuno CapaxeHta. [Mnotesa HENTPUHO.

npakTnyeckoe 3aHsitne (4 4aca(os)):
Peructpauns pagunoaktusHoctn. C4éTHaa xapaktepuctmka cyétumka Irenrepa-Mionnepa.
Tema 3. HyKNOH-HYK/IOHHOE B3aMMOOEeNCcTBME U CBONCTBA AAEPHbIX CUJI.
NeKuMnoHHoe 3aHsiTne (3 yaca(os)):

9|,uepr|e Cunbl, MEXHYK/TOHHOE B3aumogencTseme, ceonctea. Me3zoHHaa moaens KOkasbl ans
AOEPHbIX CUI. [Mn-me30Hbl. CunbHOE B3anMoOencTame. ﬂ,ﬂ,eprle Cunbl Kak rnpossneHne
pyHOamMeHTanbHOro CUNbHOro B3aMMOOEeNCTBUS.

Tema 4. Mopenu atoMHbIX aaep.
JIeKLMOHHOe 3aHsiTne (3 4aca(os)):

KanenbHas mogenb anpa. ®opmyna Bainusekkepa ons sHepruv CBSA3M s4pa B KanenbHOW MoLEeNn.
MpocTeiwmne NnpumMeHeHUs kanenbHo mogenn. Moaens ®epmu-rasa. MnybuHa sinepHoro
NOTEHUMaNbHOro swuka B Mmogenn depmun-rasa, sKCrneprMeHTanbHble NOATBEPXOEHUS.
Ob6onoyeyHas mogenb. ObbSCHEHVE HEKOTOPbIX CBOMCTB SiAep B pamMkax 060104e4HOn Moaenu.
O606weHHas n onTMyeckast MOAENN Saep.

Tema 5. SloepHble peakuuu.
JNIeKLMoOHHoe 3aHsitue (3 4aca(os)):

3aKOHOMEPHOCTU aaepHbIX peakuunin. CeveHne peakumm, 3aBUCUMOCTb OT aHeprun. Peakuum ¢
obpasoBaHuem coctaBHoro sapa. Mooenb Bopa. ®@opmyna bpelita-BurHepa. MNpsimble saepHble
peakunn. [puMeHeHne Npsambix SOepHbIX peakumii K onpeaeneHunio CBOMCTB aaep.
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npakTtnyeckoe 3aHsitne (4 yaca(os)):

HenTpOHHbIN akTUBALMOHHbIA aHaNu3.

Tema 6. Bsaumonencreme saepHoOro nsnyyeHusi ¢ BeLL,eCTBOM.
neKuMnoHHoe 3aHsiThe (3 yaca(os)):

[MpoxoxaeHune 3apskeHHbIX YacTu, Yepes sewecTtso. dopmyna bopa. dopmyna bere.
MpoxoxaeHne ramma-nanyyeHune Yepes BelwecTBo, 3akoH JlambepTa-byrrepa, ceveHne
B3aVMOLENCTBMS, TUNbl B3aumMoaencTenin. Bsammonencresne HEMTPOHOB C BELWLECTBOM.

npakTudeckoe 3aHsitne (6 yaca(os)):

OcnabneHune ramMma-usnyyeHus selwecTsoM. MNMpoxoxaeHue anbga-nany4yeHme Yepes BeLecTBo.
MpoxoxaeHne beTa-n3ny4eHns 4epes BELECTBO.

Tema 7. YacTuubl 1 B3aMmMoO0enuCTBUS.
JNleKLMoHHoe 3aHsiTne (3 4aca(os)):

OneMeHTapHbIe YacTuubl, onpeaeneHme n knaccugukaums. Mmnoresa ksapkos. [Npasuno
HakaHo-Huwuaxunmbl-IMennmana. ®yHpameHTanbHble 6030HbI U dhepMroHbl, CTaHaapTHas Monenb
B dom3uke Yactuy. KeaHTbl nonen s3anmMoaencTeunii.

Tema 8. 9kcnepumeHTbl B oM3nKe BbICOKUX SHEeprun.
NeKuMnoHHoe 3aHsiTne (3 yaca(os)):

OKCNepPUMEHTbI MO PacCesiHUo YacTull, oT onblToB Pe3epdpopaa [0 COBPEMEHHbBIX 9KCNEPVIMEHTOB.
cnonb3oBaHne BONHOBLIX CBOMCTB YacTuL, B 9KCNeprMeHTax no paccesiHuio. OnpenenexHve
BHYTPEHHEI CTPYKTypbl aaep v YacTvy. OnbiThl Xodpwtantepa. Xapaktep nony4yaemon
NHGPOPMALIMK 1 OFPaHUYEHUSI.

Tema 9. TexHuKa yckoputeneu.

JNIeKLMOHHOe 3aHsiTne (3 Yaca(os)):

INnnenHble yckoputenn. LInknoTpoHbl. CUHXPOTPOHbLI. KnHeMaTtvka aaepHbiX peakuuii.
Tema 10. CnekTpocKkonusa saepHbIX U3NY4EeHU U YacTul,.

JNleKLMoHHoe 3aHsitue (3 4aca(os)):

PaccesiHne, CnekTpockonus 1 OeTeKkTopbl Kak OCHOBA 9KCMEPUMEHTaNbHOM S0ePHON on3nKn. Tunbl
[EeTeKTopOoB, NonydyaemMas nHpopmaums. Xapaktepuctukm netektopos. CnekTp, Buabl CNEeKTPOB.
OnbiT Pepmy No HabNIOAEHNIO YaCTUL-PE30HAHCOB.

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

["amMMa CnNekTpOoCKOMUS: CUMHTUANAUNOHHbIE OeTeKTOpbl. [[aMMa CnekTpoCcKonus: peructpaumns
€CTEeCTBEHHOW paanoakTUBHOCTM Ha npumMepe kanusa-40. beta-cnekTpockonus.
Anbgpa-cnekTpocKonumsl.

Tema 11. QneKkTpoMarHuTHble B3aumoaencteus. CunbHble B3aumogencreusi. Cnabbie
B3auMmogencTeus. JuckpeTHbole cuMmetpun. O6beguHeHne B3aumMo,0encTBUi.

JNeKLMoHHoe 3aHsiTne (3 yaca(os)):

PassuTtune npencrasnenunin o saammonenctemnax B 19-20 sekax. KOHCTaHTbl B3aMMOAENCTBUNA.
3apsabl. 3aKOHbl COXPaHEHWS Kak NPOsIBNEHNe cuMMeTpuii, Teopema Hetep. 9nektpocnaboe
o6 béanHeHne. KeaHToBas XxpoMoanHaMmka.

Tema 12. CoBpeMeHHble acTpodusnyeckume npencraBneHus.
NeKuMoHHoe 3aHsiTne (3 4aca(oB)):

TepmosaepHble peakumm Kak MCTOYHMK aHeprun 3B€34. MpoToHHbIA uukn. Ocumnnaumm CoNMHEYHbIX
HEeNnTpuHO. YrnepoaHuin umkn. 'mnoTtesa bonbworo B3pbiea.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Hepe- Buabi Tpyno- K?;p‘g:'ﬂ
N Paspen Ce- ns CcaMoOCTOSATENbHOWN eMKOCTb cam Or::T o-
ONCLUMMJIUHDI MecTp| ceme paboTbl (B ATenLHOM
cTpa
p CTYyOEHTOB yacax) pa6oTl
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PannoakTtnBHOCTD.
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Hepe- Bunbi Tpyno- KgJI-IOTF;)T)IJ::IISI

N Pasnen Ce- ns caMocCTosiITeNIbHOMN eMKOCTb| 1o

ANCUunniinHbl MecCTp| ceme paﬁoTbl (B ATenbHOM
cTpa CTYAEHTOB yacax) paGoTh

4 Tema 4. Mogenu 6 | 5.6 |MOAroTOBKA K YCTHOMY OMPOCY 5 YCTHbIN

" |aToMHbIX s0ep. onpoc
Tema 6.
B3anmopeincrtsme MOAroTOBKA K TECTUPOBAHWUIO Tectu-

6. [aOoepHoOro 6 8-9 5 |poBa-
N3ny4eHuns c Hue
BELECTBOM.

Tema 8.
8 OKCNEepPUMEHTbI B 6 |11-12|TOArOTOBKA K YCTHOMY OMPOCY 5 YCTHbIN
" |pn3nKe BbICOKMX onpoc
3Heprumn.
Tema 10.
CnexTpockonus CTHBIA
10.[a0epHbIX 6 |[14-15|nogrotoBka K yCTHOMY Ornpocy 2 }(;n oc
N3ny4eHnin n P
yacTtuu,.
Tema 12.
C?)BgeMeHHble TecTn-

12. 17-18|nogrotoBka K Tectu -
acTpOchM3NIEecKie 6 8|noarotoBka K TeCTUPOBAHUIO 5 gaza
npencrasfeHns.

Ntoro 18

5. O6pa3oBare/ibHble TEXHONOIMU, BKJlloUYasi UHTEPaKTUBHbIE OOPMbI 06yUYeHUs

nekumn (Mcnonb3oBaHne NPobaeMHbIX CUTyaunii, EMOHCTPALMOHHOMO 3KCNePUMEHTa),
nabopatopHbIi NPakTUKyM (OTAENbHbIA Kypc, BXoasawmin B Obwmin dusnyeckuin MNpakTnkym),
camocTosiTenbHas pabota CTyaeHTa, KOHCYNbTaumm

6. OLeHOUHble cpeacTBa OJ1sl TEeKYLLLEero KOHTPOsst yCrneBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauMm No UToraMm OCBOEHUsl AUCLUMIUHBI U yueOHO-MeToauyeckoe obecrneyeHune
camocTosiTeNlbHOM paboTbl CTYAEHTOB

Tema 1. CBOMCTBa aTOMHbIX faep.
Tema 2. PapnoakTuBHOCTb.
YCTHbI ONpoC , NPUMEpPHbIE BOMPOCHI:

MpuMmepbl Bonpocos: 1. Kakoe 4ncno pagnoakTyBHbIX Lienodvek (CeMencTs, psnos) Bol 3HaeTte? 2. B
TSXENbIX SApax NpeobnanarT HEMTPOHbLI UK MPOTOHBLI? 3. B Kakom AnanasoHe 3akYeHbI
pa3mepbl aaep? (HanpasneHo Ha passutne komneteHumn OlMK-3)

Tema 3. HyKNOH-HYKIOHHOE B3auMMOOEeNCTBME U CBONCTBA AAEPHbIX CUJI.
Tema 4. Mopenu atoMHbIX aaep.
YCTHbI ONPOC , NPUMEpPHbIE BOMPOCHI:

Mpumepbl Bonpocos: 1. Kakne mogenu atoMHbix saep Bbl 3HaeTe? 2. Kakon agogoekT nexuT B
OCcHoBe 0bonoyeyHon mogenu sapa 3. KakoBa 06nactb NPUMEHNMOCTY KONINEKTUBHBIX MOAENEN
anep? (HanpaeneHo Ha passutue komneteHumm OlNK-3)

Tema 5. dpepHble peakuum.
Tema 6. Baumogencreue aaepHoOro U3ny4yeHus ¢ BeLL,eCTBOM.

KETPOHHBH
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AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PernctpaunoHHbin Homep 657417
Crpanunua 10 n3 18.

o



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

TecTnposaHune , npmMMepHblie BOMpOChl:

MpuMepbl BONPOCOB K TECTUPOBaHMIO (HE0OX0AMMO BbiIOpaTh NPaBW/bHbIA OTBET U3 TPEX
npennoXeHHbIX BapnaHToB): PasMepbl aaep 3aknodeHsl B guanasoHe: 1. ot 10-13 go 10-12m 2. ot
10-14 po 10-12m 3. o1 10-15 no 10-14m Macca sapa: 1. MeHbLe CyMMbl MAcC COCTaBNSAOWMNX ero
HYKNIOHOB 2. B0NblUe CyMMbl MAcC COCTaBNSAOWMX Er0 HYKNOHOB 3. paBHA CyMME MacC COCTaB/SHOWMX
€ro HyknoHoB Aapo meHblwe atoma: 1. npumepHo B 10 pas 2. npumepHo B 10000 pas 3. npuMepHO B
1000000 pa3 Lons HeiATpoHOB B siape: 1. BO3pacTaeT ¢ pOCTOM 3apsaa sapa 2. yobiBaeT C pOCTOM
3apsga sapa 3. ocTaeTcsl HeM3MEHHOW Npu M3MeHeHUn 3apsiaa sapa Cnektp 6eta vactuu,
ncnyckaemblx 6eta-paanoakTmeHoiMu sapamu: 1. HenpepbiBHbil 2. INCKpeTHbIN 3. B HEKOTOPbIX
Cny4asx HenpepbIBHbIA, B HEKOTOPbLIX AMCKPETHbIV B 0CHOBe Teopun anbga-pacnaga nexut
paccMoTpeHme: 1. TYHHENbHOro adopekTa 2. KBAHTOBOM CTATUCTUKM HYKTOHOB 3. CMIMH-0pOUTaNbHOroO
B3anmogeicTens beta yactmua: 1. CywecTByeT BHyTpM s4pa 4O MOMEHTA ero pacnagaa, nogobHo
anbga-yacTuue 2. Poxpaaetcs B npouecce beta-pacnana sapa 3. PoxaaeTtcs B npouecce
anba-pacnaga sapa Ynucno n3sBecTHbIX pagnoakTUBHBIX LEenoYyek (CEMENCTB, psaoB) coctaensert: 1.
o4VH 2. YeTblpe 3. WecTHaguatb B anbgpa-pacnage ncnyckaercs MMEHHO anbga-4actuua, noTomy
yTo: 1. Apyras yacTvua He MOXeT ObiTb UCNYLEHA MO 3aKOHY COXPAHEHMS YETHOCTHM 2. anbda
yacTuua MMeeT MNOBbLIWEHHYIO SHEPrnio CBA3M cpeam nerkmx aaep 3. anbga yactmua nmeet
MOHMXEHHYI0 SHepruio cBA3n cpeam nerknx agep Macca sgpa: 1. MeHblwe CyMMbl Macc
COCTaBNSOWMX €ro HyKNOHOB 2. 60nblue CyMMbl MacC COCTaBSAOLWNX Er0 HYKNOHOB 3. paBHa CyMMe
MacC COCTaBASIOWMX €ro HykNIOHOB Y eNbHas SHEPrns CBA3WN HyKIOHOB B SApe ANs 6onblwmHCTBA
anep ato: 1. npumepHo 1 k3B 2. npumepHo 5 MaB 3. npumepHo 8 MaB Hanbonee ctabunbHble sopa
9T0: 1. YETHO-4YeTHbIe aapa 2. HEYETHO-YeTHble aapa 3. HEYEeTHO-HeYeTHble sapa YKaxute yactuuy C
Hanbonbluein NpoHKKatower cnocobHocTblo: 1. HenTpoH 2. Mamma-keBaHT 3. HelitpuHo BapH B
anepHon cpmauvke aT0: 1. BHECMCTEMHASA eOuHMLA ONVHbI 2. BHECUCTEMHAs eauHmua niowann 3.
BHECMCTEMHAs eguHNLA SHeprumn YBenndeHne aHeprum anbga-4actuupl B ABa pasa npusenert K
yBenun4eHuto eé npobera B BewecTtse: 1. B oBa pasa 2. bonee, 4em B aBa pasa 3. MeHee, 4eM B ABa
pasa dopmyna bopa onucbiBaeT TOpMOXEHME B BewecTBe: 1. HepensaTuBUCTCKMX 3apSaXEHHbIX
yacTtuy 2. PenatmencTckumx 3apsxeHHbix yactuy, 3. [aMma-kBaHTOB Pa3Mepbl aaep 3aknoyeHbl B
nnanasoHe: 1. o1 10-13 go 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 COCTaBASIIOWMX €r0
HYKNOHOB 3. paBHa CyMMe MacC COCTaBNSOWMX ero HyKNOHOB A4po MeHblue atoMa: 1. MpYMepHO B
10 pas 2. npumepHo B 10000 pas 3. npumepHo B 1000000 pa3 [ona HENTPOHOB B sape: 1.
BO3pacTaeT C POCTOM 3apsiaa sapa 2. ybbiBaeT ¢ pOCTOM 3apsaa aapa 3. 0CTaeTCs HEM3MEHHON npu
n3meHeHnn 3apsana aapa (HanpasneHo Ha passutue komneteHumin OlNK-3 u MK-4)

Tema 7. YacTuubl U B3aUMOOEACTBUS.
Tema 8. dkcnepumeHTbl B oM3nNKe BbICOKUX SHEpPrum.
YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

[Mpumepbl Bonpocos: 1. NoyeMy coBpeMeHHble YCKOPUTENN BbICOKUX 3HEPTUIA 3TO YCKOPUTENWN HA
BCTPEYHbIX Ny4kax? 2. YTo Takoe nopor peakumm? 3. Kakos npenen paspeleHms Metogos
nccnenoBaHUS BHYTPEHHEW CTPYKTYpbl YacTuy? (HanpaeneHo Ha passutue komneteHumm OlNK-3)

Tema 9. TexHuKa yckopurenen.
Tema 10. CnekTpockonusa saepHbIX U3NTY4EeHUN U YacTul,.
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

Mpumepbl Bonpocos: 1. Kakas yacTuua nmeet Hanbonbluyto NPOHMKaLWY cnocobHocTb? 2. Kak
BBIFNAASAT CNekTpbl anbda- 1 6eta-4actuy? 3. Kakum 06pa3oM AeTEKTUPYOTCS YacTuLbl?
(HanpaeneHo Ha pa3sutue komneteHuum NK-4)

Tema 11. BnekTpoMarHuTHble B3aumopencteusi. CunbHble B3aumonencteusi. Cnabbie
B3aumogencteusi. luckpeTtHolie cuMmeTpumn. O6beanHeHMe B3aMMOaenCTBUMA.

Tema 12. CoBpeMeHHble acTpodmanyeckme npeacraBneHus.
TECTUPOBaHNE , NPUMEPHbLIE BONPOCHI:

KTPOHHEBH
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Mpnmepbl BONPOCOB K TECTUPOBAHUIO (HEO06X0AMMO BbIOpaTh NPaBUbHbIA OTBET N3 TPEX
NpennoXeHHbIX BapnaHTtoB): CornacHo 060no4e4Hon Mogenn sapa, YetHocTb sapa 1H1 pasHa: 1. -1
2. 0 3. +1 BblpaxeHue ons sHepruv cummeTpum oopmynbl Banusekkepa nonyyaetcs B: 1.
KanenbHo Momenu siopa 2. Mmooenun doepmm rasa 3. obonoyeyHo mogenu sapa HyknoHHble
COCTOSIHMSA B S14p€e BbIpoXAeHbl No: 1. OpbuTtanbHOMy KBAHTOBOMY Yucny 2. ['naBHOMY KBAHTOBOMY
yucny 3. MarHUTHOMy KBaHTOBOMY YMCIy NMONHOrO MOMeHTa YrnoBoe pacnpeneneHne npoaykros
NpSMbIX SaepHbIX peakunid: 1. N3oTponHo 2. HendoTponHo 3. OnucbiBaetcs oopMynoi
bpenta-BurHepa Peakuuun anep ¢ MeafieHHbIMM HEMTPOHaMM NPENMYLLECTBEHHO NpomcxoaaT: 1.
Yepes obpasoBaHme cocTaBHOro sapa 2. o mexaHmamy npsmbix soepHbix peakumin 3. C
BblOMBaHWEM NPOTOoHa Peakumm aaep ¢ oertoHamy NpenMyLecTBeHHO npoucxoaat: 1. Yepes
obpasoBaHue cocTaBHoro sapa 2. 1o MexaHn3my NpsiMbix saepHbix peakunii 3. Mpw oeneHnn soep
XapakTtepHoe aaepHoe Bpems a1o: 1. BpeMms xunsHu coctasHoro sapa 2. [Nepvon nonypacnana
pannoakTnBHOro sapa 3. Bpemsi nponéra HyknoHa yepes a4po YkaxunTte yacTuuy ¢ HanbonbLei
NpoHUKaroLwwer cnocobHocTbro: 1. HeitTpoH 2. MamMma-kBaHT 3. HeTpuHo BapH B saepHo omamnke
970: 1. BHECMCTEMHAS eOuHULA ONVHbI 2. BHECUCTEMHAS eaMHMua nnowann 3. BHECUCTEMHAS
efavHLUa aHeprun YeenmyeHve aHeprum anba-4actuupbl B Aea pasa npueeneT K yBeNnYeHno eé
npobera B BewecTse: 1. B nBa pasa 2. bonee, yem B aBa pasa 3. MeHee, 4em B aBa pasa Popmyna
bopa onucbiBaeT TopMoXXeHWe B BewecTee: 1. HepenaTMBncTckux 3apsXeHHbIX YacTuL, 2.
PenaTtnsumcrckumx 3apsaxeHHblx 4actuy, 3. [amma-kBaHTOB (HanpaeneHo Ha pa3sBuTne KOMNeTeHUunn
OrK-3 n NK-4)

Utoroeasi chopma KoHTpons
9K3aMeH (B 6 cemecTpe)

[MprMepHble BOMPOCHI K UTOroBov hopMe KOHTPONS
Bunetbl K ak3ameHy:

Buner 1
1. Anbgpa-pacnagn. BoiBog 3akoHa ["evirepa-HetTtona.
2. KakoBbl CnNuH 1 YeTHOCTb aapa 2He3?

Bunet 2

1. beta-pacnag. M'mnoTesa HeliTpuHo. Teopus beTta-pacnana Pepmu. BolBoa aHanMTUHeCKoro
BblpaxxeHust ons beta-cnektpa v npasuna CapaxeHTta no Teopun depmu.

2. YeMm obbsicHsiIeTCS TO, YTO Z<A/2 Ons TSXenbix saep.

Bunet 3

1. KanenbHasa mogenb aapa. HecxumaemocTb aaepHoro BeuecTtsa. dopmyna Bausenkepa.
duanyeckunin cMbiCn cnaraemblx B aToin dpopmyne. [opoxka cTabunbHOCTX No KanenbHoW Mooenw.

2. KakoB MmoxeT bbITb cnvH sapa 81T12067

Bunet 4

1. Hepoctatku kanenbHol mogenu sigpa. ObonoyeyHas moaenb. KonvyecTBeHHas oueHka Bknaaa
cnuH-opbuTanbHoro B3amMonencTemsl. Cxema ypoBHei aHeprim sapa.

2. Boiuncnute aHepruto Bo3byxaeHus sapa 90Th233 B pesynbraTte 3axsata HEATPOHA SAPOM
90Th232 . Maccbl sanep 90Th233 n 90Th232 pasHbl 233.042 a.e.M. 1 232.038 a.e.M.
COOTBETCTBEHHO, Macca HenTpoHa - 1.0087 a.e.M.

Bunet 5

1. SnekTpoMarHNTHble MOMEHTbI Saep. PasnoxeHue noteHunana sopa B psif N0 MyfbTUMONSM.
SlnepHblit MarHeToH. 9dpdpekT 3eemMaHa 1 KBaapynonbHOe B3aMOOENCTBIE.

2. OueHuTe pasHoCTb 3Heprun cesasn saep 4Be9 n 5B9. mn-mp=1.3 MaB.

KETPOHHBH
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Ece(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 6

1. 3aKOHbl COXpPaHEHNS B AAEPHbIX peakumsix.

2. OueHuTte pasHocTb aHepruin cesasm aaep 20Ca40 n 21Sc41. mn-mp=1.3 MaB.
Ecs(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 MaB, a5=34 MaB

Bunet 7

1. YeTHOCTb, NPOCTPaHCTBEHHAA N BHYTPEHHAA. YeTHOCTb CUCTEMBI HYacTUL,. 3aKoH CoxpaHeHuns
HYETHOCTW.

2. DHeprug cBA3n sapa. 3aBUCUMOCTb YAENbHOW SHEPrnmn CBA3M OT MAaCCOBOrO YMcna, rpadouk.

Bunet 8

1. Npsamble aaepHble peakunn. OnpeneneHne XxapakTepucTk SAepHbIX YPOBHEN B peakumsx ¢
y4yacTuemM genTtoHa.

2. YCTpOWCTBO 1 NpuHUMN paboTbl cyeTymka Ceirepa.

Bunet 9

1. flpepHble peakumn ¢ obpa3oBaHmeM coctaBHoro sapa. Mogens Bopa, BeiBOA hopMynbl
BpenTa-BurHepa.

2. HanTtn sHepreTnyeckmin Bbixo peakumm anbga-pacnaga sgpa 83Bi210.
Ecs(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 ons aHepreTnyeckmx NoTepb NPY NPOXOXAEHNN 3aPSXKEHHON YacTMLbl Yepes
BELLECTBO.

2. Peakumu neneHusi TSXenbix Saep U peakunm cnusHus nerkmx saep. OueHka aHeproBblAeNneHuns ns
3aBVCMMOCTM yAENbHOW 3HEprum cBsaun ot A 1 no cpopmyne Baugelikepa (Ka4eCTBEHHO).

Bunet 11

1. I3ocnunH, 3akoH COXpaHeHns n3ocnunHa. 39pK8J'IbeIe agpa n aaepHbie N30CNMHOBbIE
MynbTUNNETHI.

2. 3anvwmnTe BblpaxeHue A5 3aKkoHa COXpaHeHUs MOMEHTa UMynbca B SO0epPHON peakuun
p+ZXA -> Z+1YA+n
ecnu 1(A,2)=5/2 n |(A+1,2)=9/2

Bunet 12

1. CeoncTea s4epHbIX (MEXHYKNOHHBIX) cun. Me3oHHas Teopus KOkaebl. MeXHYKNOHHbIE CUIbl Kak
nposiBneHve oyHoameHTanbHOro CUIbHOro B3auMoaencTeuns. [ OoHbI.

2. KakoB cnunH 1 yetHocTb sapa 3Li7?

Bunet 13
1. DeneHve apep. MNapametp nenenuns. LlenHas soepHasa peakums.

KETPOHHBH
B_EPCHTET
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2. Bbluucnute aHepruto NpUCoeauHeHns HEMTPOHA U SHEPruI0 OTpbiBa HenTpoHa onga sapa 40Zr90.
OHeprus cea3um aaep 40Zr89, 40Zr90 n 40Zr91 paBHbl cOOTBETCTBEHHO 771.9 M3aB, 783.8 MaB,
791.1 MaB, macca HeinTpoHa 939.6 MaB.

Bunet 14
1. KuHematuvka snepHbix peakumii. [opor peakuuu.
2. KakoB cnuH n yeTHOCTb saapa 4Be9?

Bunet 15

1. OnpeneneHne pa3amMepos Aaep B OnbiTax No paccesHuto Yyactuy,. dopmyna Pesepdopaa. CeveHne
paccesaHus. dopmyna MoTtta. 3aBUCMMOCTb paauyca s4pa OT MacCoBOro Ymcna.

2. Obwwe cBeeHNs 0 KBAPKOBOW rMnoTese 1 KBapkax.

Bunet 16
1. MarHWTHbIA MOMEHT siApa B 0AHOYaCcTMYHO Mogenu obonoyek. Monenb LWmuaTa.
2. YpOBHU aHeprum sapa B 0606WeHHON (KONNEKTUBHOW) Moaeny aapa.

Bunet 17

1. Mogenb ®epmMu-raza ong agpa. SHeprus CUMMETPUN 1N MNOTHOCTb SOEPHbIX YPOBHEN B 9TOM
MoLenw.

2. 3anasgpiBarolwme HENTPOHbI 1 NX POb B YNPaBnsieMon LLernHon S0epHOn peakumu.

Bunet 18
1. CnvH 1 YeTHOCTb siapa cornacHo o6ono4YeyHol Mmogenu.
2. TepmosnepHble peakumm Kak MICTOYHUK 3HEeprum 3sesa.

Bunet 19
1. SnemeHTapHble YacTuLbl. 3aKOHbI COXPaHEHMS B (PN3NKe YacTul,.
2. MoxeT nu cpeam saep nsobap 6biTb Honble oaHoro ctabunbHoro sapa? MNoyemy?

Bunet 20

1. Habntonaembliii 1 cCOBCTBEHHBIA KBAAPYNONbHbIA MOMEHT siapa. MNMpenckasaHust 04HOYACTUYHOM
MoLenu 060noYeK 1 NPUYMHA X PACXOXAEHUS ¢ akcnepuMmeHToM. OTCYTCTBME Y SAep AUMNONbHbIX
MOMEHTOB: CBSI3b C 3aKOHOM COXPAHEHWUS HETHOCTMW.

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

KETPOHHBH
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7.1. OcHOBHas nuTteparypa:

1. ®dunamka. BonHosas ontuka. KesaHToBas npupoaa nanyyeHums. neMeHTbl aTOMHON 1 SO0epHOM
gouauku: Yueb. noc. / C.U.KyaHeuos, A.M.Jlnzep - 3-e uag., nepepab. n gon. - M.: By3os. y4eb.: HAL,
NHDPA-M, 2015 - 212 c. - Pexum goctyna: http://znanium.com/catalog.php?bookinfo=438135

2. Kypc obuwei gouankn. B 5-n 11. Tom 5. KBaHToBas ontuka. AToMHas cpmsnka. dPuasmnka TBepnoro
Tena. dmsunka aTOMHOro sapa un anemeHTapHbix yactuy / Casenves W.B., JlaHb, 2011, 384 c. - Pexum
noctyna: http://e.lanbook.com/books/element.php?pl1_id=708

7.2. lononHutenbHasa nuteparypa:

1.9KcnepumeHTanbHasa sgepHas cuamka. B 3-x 11. T. 1. ®dusnka atomHoro aapa / MyxuH K.H., JlaHb,
2009. - 384 c. - Pexum gocrtyna:
http://e.lanbook.com/books/element.php?pl1_id=277

2. Kypc obuweii conankun: YuebHoe nocobue / K.B. KaHH. - M.: KYPC: H/L MH®PA-M, 2014. - 360 c.
-Pexum pgoctyna: http://znanium.com/catalog.php?bookinfo=443435

3. Obwmin kypc counamkn Tom 5 AToMHas u saepHas gomanka. / Cusyxun 0.B., PUSMATIINT, 2002. -
784 c.

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

7.3. UHTEepHeT-pecypcChbl:
HUNAD MI'Y: kanenbHas mogenb sapa - http://nuclphys.sinp.msu.ru/nucmod/nucmod3.htm

HUNAD MIY: nekuumn npodp. 6.C. UwxaHosa -
http://nuclphys.sinp.msu.ru/lect/ishkhanov2014/index.html

HANAD MI'Y: nekumm npodp. .M. KanutoHosa -
http://nuclphys.sinp.msu.ru/lect/kapitonov2014/index.html

HUNAD MI'Y: ®dusrka BbICOKMX SHEPTUA 1 aNeMeHTapHble YacTuubl -
http://nuclphys.sinp.msu.ru/elp/index.htmi

HUNAD MI'Y: domsuka agpa v yactmy, XX Bek - http://nuclphys.sinp.msu.ru/introduction/index.html

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHve oncunnnuHbl "dursrka aTOMHOro sapa 1 aneMeHTapHbIX YacTuy'" npegnonaraet
MCMONb30BaHNE CNeyOWEro MaTepuanbHO-TEXHNYECKOro obecneyeHns:

3AEKTPOHHELBH
YHHBEPCHTET
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MynbTmMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHdpopMauunu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEANAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMAHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TAaKXe MHTEPAKTMBHOWM TPpMBYHbI MpenonaBaTens,
BK/IIOYaloLWen Ta4y-CKPMH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOdOOH, 6ecnpoBoaHON MUKPOGOOH, BNOK ynpaBneHnst 06opynoBaHNEM, MHTEPAEChHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonaBaTens sBnseTcs KNo4YeBbiM
9NEMEHTOM yNpaBneHns, 06 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasartens. Npenonasarenb MMeET BO3MOXHOCTb NIErKo
ynpaBenaTb BCE CUCTEMOW, HE OTXOAS OT TPUOYHbI, 4TO NO3BONSET NPOBOAMTL NEKLUK, NPaKTUYECcKne
3aHATUSA, Npe3eHTaumm, BebnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
obyyarowmxcs B yooOHON 1 OOCTYNHOW ONs HUX POpMe C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YCNE C UCMOMIb30BaHMEM B NPOLIECCE 00yHeHMs BCex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHoe 060pynOBaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

YyebHo-MeToAn4eckas nutepartypa ans 4aHHOW ANCLMMNINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoteyHoi cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHEeNWmnx POCCUNCKNX Y4EHbIX, PYKOBOOUTENEN
rocyapCTBEHHbIX OpraHoB, Npenogasartener Beaywmx By30B CTpaHbl, BbICOKOKBANUGULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHW 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yuebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEann, CAOBapy U CPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CreunanbHbie Nnepruognyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nsgatenbcrsamm By30B. B HacToswee spems 965C ZNANIUM.COM cooTteetcTByeT
BceM TpeboBaHMAM pefepanbHbIX roCyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

Y4yebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bMbNMoTeyHom cnucteme MiaparenocTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKItoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N3OaTenbCcTBa
"laHb" 1 opyrux BeOylwmnx N3natenbCcTB y4ebHOM nMTepaTyphbl, a TakXe 3N1eKTPOHHbIE BEpCUn
Nepuoanyeckmx N3aaHnim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "JlaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHON nuTepaTtype N HayYHbIM
nepuoan4yecknm n3aaHnsam no MakCManbHOMY KONMMYeCTBY NPOdOUNbHbLIX HanpasneHui ¢
cobnofeHneM BCeX aBTOPCKMX N CMEXHbIX Npas.

SnepHbli PU3NYECKMA MPAKTMKYM Ha MaTepuanbHo-TexHuyYeckoin 6ase YHI1 AnepHoih ®uankum kad.
DTT, HCTTYT pusnkum KDY.

NabopaTopHble paboTbl ¢ METOANYECKUM 0DECNEYEHNEM:

"amMMa-cnekTpockonus:kannbpoBka raMma-cnekTpoMeTpa, CUMHTUNNSLNOHHbIE LEeTEKTOPbI:
y4yebHo-MeToanyYeckoe nocobre ans ctyaeHToB NIHCTUTYTa OU3UKN
http://kpfu.ru/dcs/F928901132/Gamma_spekirskpiya_kalibrvka_LAST.pdf
["amma-crniekTpockonusa:perncTpauns eCTeCTBEHHON paanoakTmeHocTu (Ha npumepe K-40):
y4yebHo-mMeToanyeckoe nocobre ansg ctyaeHToB NIHCTMTYTa OM3nKn
http://kpfu.ru/dcs/F2098197220/Registr_gamma_spektrv_40 K _LAST.pdf

3awmTa 0T MOHM3UPYOLWEro N3ny4YeHns: y4ebHo-meToamyeckoe nocobve ans ctyneHtoB NHCTUTyTa
pun3nkun

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

VckyccTBeHHas pagnoakTMBHOCTb U onpeneneHne nepuoga nonypacnaga HyKnmaos:
y4yebHo-mMeToanyeckoe nocobre ansg ctyaeHToB VIHCTUTYTa OU3UNKK
http://kpfu.ru/dcs/F1050080452/nejtrnnaya.aktivaciya.pdf
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WNccnenoBaHve cTaTMCTMYECKOro XapakTepa pacnafa paavoakTueHbix saep. Pacnpenenenve
MyaccoHa: y4ebHo-MeToanyeckoe nocobve ansi CTyOeHTOB VIHCTUTYyTa dounankm

http://kpfu.ru/dcs/F1160067234/raspredelenie_puassna.pdf

MéccbayapoBckasi cnekTpockonusi: y4yebHo-MeToamyeckoe nocobue ons cTyoeHToB VIHCTUTyTa
Pur3nkmn

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

OcnabneHune ramma-n3anyyeHus BewwecTBoM. [poBepka 3akoHa 0bpaTHbIX KBaAPaTOB PACCTOSHNIA:
y4yebHo-MeToamyeckoe nocobme ons ctyaeHToB VIHCTMTYTa orn3nkn
http://kpfu.ru/dcs/F1164213458/slablenie.gamma.Arinin_LAST.pdf

MpakTrkyM No sioepHoi domsnke: y4ebHo-meToamnyYeckoe nocobme ans cTyoeHToB on3n4eckoro
hbakynbTeTa

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

MpoxoxaeHne anbma-na3ny4yeHns Yepes BelecTBo: y4ebHo-MeToanyYeckoe nocobve ons CTyoeHTOB
NHcTnTtyTa domankn

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

PaccesaHne Pe3epgoppa: y4ebHO-meToanyeckoe nocobue ong ctyneHTos VMIHCcTutyTa cpmamkm
http://kpfu.ru/dcs/F665509394/Rasseyanie_Rezerfrda_ GRR_4.pdf

Pernctpauuns panmoaktmsHoct. Cuétuuk [Meiirepa-Mionnepa: yuebHo-meToauyeckoe nocobue ons
cTyneHToB VIHCTMTYTa (hmankn

http://kpfu.ru/dcs/F1539437098/Gainv_Geiger v7.pdf

Peructpauus cnektpos anba-4actuu. [1onynpoBOAHNKOBbLIE AETEKTOPLI: y4eOHO-MeTOANYECKOe
nocobve ons ctyaeHToB VIHCTMTYTa On3nKn

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

dun3nyeckme 0CHOBbI 003MMeTpun. PaanaumnoHHas 6e3onacHocTb: y4ebHo-MeToanyYeckoe nocobue
LNs CTyAeHTOB VIHCTMTYTa hmankn

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

Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmmn GrOC BIO n yyebHbIM nnaHoM no
cneunanbHocTtn: 03.05.01 "AcTtpoHoMus" 1 cneunannsaumnm He NPeayCMOTPEHO .
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