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Mporpamma gmcumnnuHel "dursnka aTOMHOro s4pa u aneMeHTapHblx Yactuy'; 12.03.04 buotexHuyeckmne CUCTEMbl 1 TEXHONOMMN; OOLIEHT,
K.H. Oynos 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

JDaHHas yuebHas aucuunnnHa BkntodeHa B pasgen " 51.B.00.11 OucumnnmHbl (Mogynn)" OCHOBHOM
obpasoBaTtenbHol nporpammbl 12.03.04 BMOTEXHNYECKUE CUCTEMBI 1 TEXHONIOTMN N OTHOCUTCS K
obszartenbHbiM gucuunanHam. OceanBaeTcs Ha 4 Kypce, 7 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

OK-7

(0blWeKyNbTypHbIE CNocobHOCTb K caMoopraHmnsaumm n camoobpasoBaHumto

KOMreTeHuun)

OMK-3 hopMmpoBaHme rnyboKnx U CUCTEMHbBIX 3HAHWIA BbINYCKHKKA B
OCYLIECTBNEHUN 3(PAEKTUBHON KOMMYHUKALMN B

(npodpeccunoHanbHble o 6

KOMMETEHLINM) NpoheccroHanbHol cpene, CNocobHOCTb rPaMOTHO n3naratb
MbIC/X B YCTHOM 1 MUCbMEHHOW peyun

MK-2 CNoCoBHOCTb NPUMEHATL Ha NpaKTUKe 6a3oBble

(MpocheccmonantHbie n O(IpeCCVIOHaﬂprble HaBbIKW P

KOMreTeHuun) P

OMK-3 hopMmpoBaHme rnyboKnx U CUCTEMHbBIX 3HAHWIA BbINYCKHKKA B
OCYLECTBNEHUN 3(PIEKTUBHON KOMMYHMKALMA B

(npodhbeccmoHanbHble N

KOMMETEHLINN) npodpeccrnoHanbHom cpene, CNoCOBHOCTb rPaMOTHO Manaratb
MbIC/Y B YCTHOM 1 NMUCbMEHHOW peyun

MK-2 CNocoBHOCTb NPUMEHATL Ha NpakTUKe 6a3oBble

(MpocheccmonantHbie n OcpeCCVIOHanprble HaBbIKW P

KOMMeTeHuun) P

B pe3ynbtaTe 0CBOEHUS OUCUUMANHBLI CTYOEHT:

1. DONXEH 3HaThb:

- TEPMUHONOIUIO AAEPHON OU3NKU U PU3UKN SNIEMEHTAPHbIX YacTuL;

- NOpPSAOKN PU3NYECKNX BENNYUH, UCMOMb3YIOWMNXCA B 40epHON PU3NKE;

- 9KCNepuMeHTasbHble MeToabl A0epPHON OUINKU N PUINKU 3NIEMEHTAPHbIX YacTuL;
- 9HepreTn4eckyio WKany Macc, aHepruio cBA3nN N gedoekT Macchbl 40pa;

- Npypoay A4epHbIX CUT U COBPEMEHHbIE MOLENN A4Pa;

- cnabble B3anMoaeicTBuIS;

- ANepHble peakuuu;
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K.H. Oynos E.H.

- 3aKOHbl COXpaHeHns;

- MEeTOoObl N NPUEMbI pelleHNA KOHKPETHbIX 3a4a4 N3 obnactu FI,D,epHOVI PU3nKN N PU3nkKu
ANEMEHTAPHbIX YaCcTunL,

2. DONIXEH yMeTb:

- UCMO/b30BaTh OCHOBHbIE COOTHOWEHUS S1AePHOM (OU3MKK (pacyeT SHepPreTUYeckoro Bbixoaa
peakuuii, 3akOHOMEPHOCTMN paanakTUBHOrO pacnana);

- UCMOMb30BaTh MOAENM SiAep (onpeaeneHme Mace, nedoekta Macc, 06 bsICHEHME 3aKOHOMEPHOCTEN
Pa3nNnYHbIX BULOB PaAMOaKTUBHOrO pacnana, onpeneneHne CnuHa u YeTHOCTY S14pa);

- BblENNTb KOHKPETHOE (OM3NYECKOE CcodepXaHMe B NpUKNaaHbix 3agadax byaywei nesTenbHOCTU
1 oopmMynmposatb 3anayu,

- UICMONb30BaTh 3aKOHbI S0EPHON PU3VKIN MPU pelleHn MPoddecCuoHanbHbIX 3a4ad

3. OONXEH BnaneThb:

COBpeMeHHbIMVI 3HaAHMSAMU O CTPOEHUNN 1 CBOMCTBAX aTOMHbIX s4ep 1 knaccudukauum
ANeMeHTapPHbIX YaCcTul.

4. nONXeH OJEMOHCTpUpoOBaTb CNoCcOBHOCTb 1 FOTOBHOCTb:

- CAICTEMHOro Hay4Horo aHanmsaa r|p06neM (KaK npupPoAHbIX, TaK 1 FlpOCpeCCVIOHaJ'IbeIX) pasnn4yHoro
YPOBHSA CJTOXKHOCTW;

- paboTbl ¢ NnabopaTtopHbIM 060PYLOBAHMEM I COBPEMEHHOI HAy4HOW annapaTypoil;
- NPOBELEHNS (PU3NYECKOr0 IKCNEPUMEHTA

4. CTpyKTypa u cogepxaHve AUCLUMNIUHBI/ Moayns
Obwas TpyooemMKoCTb AMCLMMNANHBI COCTaBnsieT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMINHBI 9K3aMEH B 7 CeMecTpe.

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

86 6annos 1 bonee - "OTANYHO" (OTN.);

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

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

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

4.1 CTpyKkTypa u cogepxaHue ayauTopHON paboTbl N0 AMCLUNAMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUMUNIUHbI/MOAYNS

Buabl 1 yachbl
ayauTopHOM paborThbl,

Pasnen
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N .D.ulc\:nuunlv;nbll Cemectp| - cTpa (B uacax) ‘I'( ompg; ﬂp
oAy Nex ImI'Ipal(wu-lecl(meJ1aGopaTop|-u:|e
L 3aHATUSA pabotbi

Tema 1. CsoiictBa
1 latomHbIx anep. 6 1-2 3 0 0

Tema 2. YCTHbI onpoc
2. PaanMoakTUBHOCTb. 6 2-3 3 4 0
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Mporpamma gmcumnnuHel "dursnka aTOMHOro s4pa u aneMeHTapHblx Yactuy'; 12.03.04 buotexHuyeckmne CUCTEMbl 1 TEXHONOMMN; OOLIEHT,
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Buabl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N| o Mwouwnnel  CeMecTheectp (8 uacax) Xowrpons
Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI

Tema 3.

HyKnoH-HyknoHHoe
s. B3aMMOOENCTBUE U 6 4-5 3 0 0

CBOMCTBA A40epHbIX CU.

Tema 4. Monoenu YCTHbIN onpoc
4. aTOMHbIX s0ep. 6 5-6 3 0 0

Tema 5. SnepHble
5. peakumm. 6 7-8 3 4 0

Tema 6.

Baanmopeicteue TecTnposaHue
6. SA0EPHOro N3Ny4eHns 6 8-9 3 6 0

BELLECTBOM.

Tema 7. YacTtuubl n
7. B3aMMOOENCTBUS. 6 10-11 3 0 0

Tema 8. OkcnepuMeHTHl o
8. |B dom3unke BbICOKUX 6 11-12 3 0 0 YCTHetl onpoc

SHeprumn.

Tema 9. TexHuka
9. yeKopuTenei. 6 13-14 3 0 0

Tema 10.

CnexTpockonus YCTHbIN onpoc
10. AOEPHbIX N3NYYEHNA U 6 14-15 3 4 0

yactuuy,

Tema 11.

ONeKTPOMarHUTHbIE

B3aMMOOENCTBUS.

CunbHble

B3aMMOOENCTBUS.
11./Cnabble 6 16-17 3 0 0

B3aMMOOENCTBUSL.

OunckpeTHble

cummeTpun.

ObbennHeHne

B3aMMoO0eNCTBUNA.

Tema 12. CoBpeMeHHble

acTpousnyeckue i TecTnpoBaHue
12. npencTaBneHns. 6 17-18 3 0 0

Tema . UTorosas v 0 0 0 9K3aMeH

doopma KOHTpons

NTtoro 36 18 0

4.2 CopepxaHume ONCLUMIUHDI
Tema 1. CBOMCTBa aTOMHbIX faep.
JNleKLoOHHoe 3aHsitue (3 4aca(os)):

AnepHbii napk. N3otonbl. Pasmepbl n maccebl saep. dedekT macc, sHepretTudeckas wkana Macc.
MacwTabbl BENNYMH B SOEPHON PU3NKE.

Tema 2. PapnoakTUBHOCTD.
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NeKuMnoHHoe 3aHsiTne (3 yaca(os)):

PaanoakTuBHble psabl. Buibl pafmoakTMBHOCT. 3aKOHOMEPHOCTY anbgha-pacnana, 3akoH
eitrepa-HeTtonna. 3akoHoMepHocTH H6eTa-pacnana, npasuno CapaxeHTa. 'Mnotesa HEATPUHO.

npaktudeckoe 3aHsitne (4 yaca(os)):

Peructpauns paguoaktusHoctn. C4éTHaa xapaktepuctmka cyérymka Irenrepa-Mionnepa.
Tema 3. HykKnoH-HyKNOHHOE B3aMMoaeACTBME N CBOUCTBA siAepHbIX CUN.
JNIeKLMOHHOe 3aHsiTne (3 4aca(os)):

SlnepHble Cunbl, MEXHYKNOHHOE B3anMoaencTeme, ceorictea. Me3oHHas mogenb KOkaBbl ong
anepHbix cun. MNMu-me3oHbl. CnnbHOE B3aMMoOencTBue. SlaepHble Cuibl Kak NpPosBNeHne
doyHOaMeHTanbHOro CUIbHOrO B3auMOOENCTBUS.

Tema 4. Monenu aToOMHbIX sSaep.
JNeKLMoHHoe 3aHsitue (3 4aca(os)):

KanenbHas mogenb anpa. ®opmyna Banusekkepa ons aHeprum cBa3u sgpa B KanenbHON Mogenu.
MpocTeiwne NnpumeHeHns kanenbHo mogenu. Mogens ®epmu-rasa. MnybuHa snepHoro
NOTEeHUManbHOro Awmka B Mogenm depmun-rasa, saKCnepnuMeHTanbHble NOATBEPXAESHUS.
Ob6onoyeyHasa mogenb. O6bSACHEHME HEKOTOPbIX CBOMCTB Si4ep B paMkax 060104e4HON Moaenu.
O606weHHas 1 onTMyeckas MOAENN SAep.

Tema 5. SloepHble peakuuu.
JNeKuNoHHoe 3aHsiTne (3 yaca(os)):

3aKOHOMEPHOCTY a4epHbIX peakumnin. CeyeHme peakumm, 3aBUCMMOCTb OT aHeprun. Peakumm ¢
obpasoBaHuneM cocTtaBHoro sapa. Monens bopa. Popmyna Bpeiita-BurHepa. MNpsamvbie snepHble
peakuuun. [puMeHeHne NpsMbIX SOEePHbIX peakunii K onpeneneHnio CBONCTB saep.

npakTudeckoe 3aHsitne (4 yaca(os)):

HenTpOHHbIN akTUBALMOHHbIA aHaNn3.

Tema 6. Bsaumogencreue aaepHoOro Us3ny4yeHus C BeLL,eCTBOM.
JNeKuMoHHoe 3aHsiTne (3 4aca(os)):

[MpoxoxaoeHne 3apsxXeHHbIX YacTuy, Yyepes BeuecTtso. dopmyna bopa. dopmyna berte.
MpoxoxaeHne raMmma-nanyyeHve Yepes BeLWecTBo, 3akoH JlambepTa-byrrepa, ceyeHne
B3anMMOLENCTBUS, TUMbl B3aMMOOenCcTBuin. BlanMonenctene HEMTPOHOB C BELECTBOM.

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

OcnabneHne ramMma-uanyyeHns BewecTBoM. MNpoxoxaeHune anbga-nanyyeHne Yepes BelwecTso.
MpoxoxaeHune 6eTa-n3ny4eHns Yepes BELLECTBO.

Tema 7. YacTuubl 1 B3aUMO4eNCTBUS.
NeKUuMoHHoe 3aHsiThe (3 yaca(os)):

OneMeHTapHble YacTuubl, ornpeaeneHme n knaccugukaums. F'mnotesa ksapkos. [pasuno
HakaHo-Huwuaxunmbl-IMennmaHa. ®yHpameHTanbHble 6030HbI 1 dhepMroHbl, CTaHaapTHas Monenb
B dom3umke Yyactuu. KBaHTbl nonen B3anMonencTBuiA.

Tema 8. dkcnepuMeHTbl B oM3nNKe BbICOKUX 3HEPrun.
JNIeKLMoHHOe 3aHsitne (3 4aca(os)):

OKCNEepUMEHTbI MO paccesiHMIO YacTul, OT onblToB Pe3epcdhopia 00 COBPEMEHHbBIX 9KCNEPUMEHTOB.
cnonb3oBaHve BONHOBbLIX CBONCTB HaCTWL, B 9KCnepmnMeHTax no paccesHuio. OnpeneneHue
BHYTPEHHEN CTPYKTypbl a4ep v Yactuy. OnbiTel XodpwTtagrepa. Xapakrep nony4yaemom
nHpopmaLnm 1N orpaHNYeHuns.

Tema 9. TexHuka yckopurenen.

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

NuneinHble yckoputenn. LInknoTpoHbl. CUHXPOTPOHbI. KnHemaTtvka aaepHbiX peakuuia.
Tema 10. CnekTpocKkonus SaepHbIX U3NTYYEeHUN U YacTul,.

JNIeKLMOHHOoe 3aHsiTne (3 4aca(oB)):

PaccesiHne, CnekTpockonmsl U AeTeKTOpPbl Kak OCHOBA 9KCMepPUMEHTaNnbHON saepHoin domaukn. Tunbl
L0eTeKTopoB, NnonyyaemMas UHgopMaums. XapakTepucTuk 0eTekTopos. CnekTp, Bubl CNEKTPOB.
OnbIT Depmy No HABNOAEHMIO YaCTML-PEe30HAHCOB.
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npaktudeckoe 3aHsitne (4 yaca(os)):

FamMMa CMeKTPOCKOMNMS: CLUMHTUNNSLMOHHbIE AeTEKTOPbIl. [aMMa CnekTpockonus: permcTpaums
€CTECTBEHHOW pafMoakTMBHOCTY Ha npuMepe kanus-40. beta-cnekTpockonus.
Anbha-cnekTpockonus.

Tema 11. OnekKTpomarHuTHble B3aumopencTeusi. CunbHble B3aumogencteusi. Cnabble
B3aumogencteus. luckpeTtHble cuMmeTpun. O6beanHeHMe B3aMMOaeNCTBUNA.

JNIeKLMOHHOe 3aHsiTne (3 Yaca(os)):

PassuTtune npencraesneHunin o saammonenctemnax B 19-20 sekax. KOHCTaHTbl B3aMMO4ENCTBUNA.
3apsabl. 3aKOHbI COXPaHEHUS Kak NPOsIBNEHE CUMMETPUiA, Teopema HeTep. SnekTpocnaboe
06bénmHeHve. KBaHTOBas XxpoMoaMHammka.

Tema 12. CoBpeMeHHble acTpocusnyeckume npencrasneHus.
JNleKLMoHHoe 3aHsitne (3 4aca(os)):

TepmosaepHble peakumm Kak MICTOYHMK aHeprun 38€34. [MpoToHHbIA uukn. Ocumnnaumm CoNMHEYHbIX
HEeNTPUHO. YrnepoaHbin uukn. Mmnotesa bonbworo Bapbisa.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNISA)

Buabl
N Paanen Cemectp| HeAeNs | camocTosirensHoi TpyaoemkocTh 2;%%%::;?:;'2323
JAucumnnmHbl pcemecrpa pab6oTbl (B yacax) 260TbI
CTYL,EHTOB P

Tema 2. noaroToska K -

2. -
PagnoakTuBHOCTb. 6 23 YCTHOMY Onpocy 2 yCTHBI onpoc
Tema 4. Mogoenun NOAroToBKa K o

4, -
aTOMHbIX SiAep. 6 56 YCTHOMY OMpoCy 2 YCTHbIN ONpoC
Tema 6.
Baanmopencteue NoAroToBka K

6. SA0EpPHOro N3ny4yeHns ¢ 6 8-9 TeCTUPOBAHUIO 0 TecTMpoBaHie
BELECTBOM.
Tema 8. OkcnepuMeHTbI

8. [B (hunsmke BbICOKUX 6 11-12 nngrg;OBoKr? I:)c 2 YCTHbI ONpPOC
SHeprui. y y onpocy
Tema 10.
CnekTpockonus NoAroToBka K o

10. A0EPHbIX N3NYYEHNA 1 6 14-15 YCTHOMY Onpocy 2 yCTHBIM onpoc
YyacTuu.
Tema 12. CoBpeMeHHble
acTpogomsnyeckme MOAroToBka K

12. -
npencTtasneHus. 6 17-18 TECTMPOBAHUIO 5 TecTnpoBaHmne
Wtoro 18

5. O6bpa3oBarenbHble TEXHONOMMU, BK/IOYAsA MHTEPaKTUBHbIEe hOpMbl 06yUYeHUs

nekumn (Mcnonb3oBaHne NPobneMHbIX CUTyauUnid, EMOHCTPALMOHHOIO 3KCNEPUMEHTA),
nabopartopHbIi NPakTUKyM (OTAENbHBI Kypc, BXxoaswmin B Obwmin dunsmyeckuin MNpakTnkym),
camocTosTenbHas pabota CTyeHTa, KOHCynbTaumm

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToram OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. CBOMCTBa aTOMHbIX sigep.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbin Homep 647018 5AE
Crtpanuua 7 us 15. il YHI:I

S OEALIK G



Mporpamma gmcumnnuHel "dursnka aTOMHOro s4pa u aneMeHTapHblx Yactuy'; 12.03.04 buotexHuyeckmne CUCTEMbl 1 TEXHONOMMN; OOLIEHT,
K.H. Oynos E.H.

Tema 2. PapnoakTUBHOCTb.
YCTHbI ONPOC , NPUMEpPHbIE BOMPOCH!:

MpuMmepbl Bonpocos: 1. Kakoe 4Mcno pagnoakTyBHBIX LienoYvek (CeMencTs, psaos) Bel 3HaeTte? 2. B
TSXENbIX aapax npeobnanatoT HENTPOHbI MK NPOTOHbI? 3. B kKakoM AnanasoHe 3akntoyeHbl
pasmepbl aaep? (HanpasneHo Ha pa3suTtue komneteHumm OlK-3, OK-7)

Tema 3. HyKNOH-HYKNIOHHOE B3auMMOOENCTBME U CBONCTBA AAEPHbIX CUJ.
Tema 4. Mopenu aToMHbIX aaep.
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

Mpumepbl Bonpocos: 1. Kakne mooenn atoMHbix saep Bol 3HaeTe? 2. Kakoin adppekT nexur B
ocHose obonoyeyHoit Mmogenu aapa 3. Kakosa 06nactb MPUMEHNUMOCTI KONNEKTUBHBIX MOLENen
anep? (HanpaeneHo Ha passutue komneteHumm OlNK-3)

Tema 5. SloepHble peakuuu.
Tema 6. BsaumogencTene sinepHOro U3ny4yeHus ¢ BELLLECTBOM.
TECTMPOBAHNE , MPMMEPHbIE BOMPOCHI:

Mpnmepbl BONPOCOB K TECTUPOBaHUIO (HEO6X0AMMO BbIOpaTh NPaBUbHbIA OTBET N3 TPEX
npennoxXeHHbIX BapaHToB): Pasmepbl saep 3aknoyeHbl B guanasoHe: 1. ot 10-13 o 10-12m 2. ot
10-14 oo 10-12m 3. o1 10-15 go 10-14m Macca agpa: 1. MeHbLE CyMMbl MAcC COCTaBNSAOWNX ero
HYKNOHOB 2. 60/blle CYyMMbl MAacc COCTaBNSIOWMX €ro HyK/IOHOB 3. paBHA CyMME MacC COCTaBNSAOLNX
€ro HyknoHoB Aapo meHble atoma: 1. npumepHo B 10 pas 2. npumepHo B 10000 pas 3. npuMepHO B
1000000 pa3 Lons HelTpoHOB B siape: 1. BO3pacTaeT ¢ poCTOM 3apsiaa sapa 2. yobiBaeT ¢ pOCTOM
3apsna sapa 3. octaeTcsl HeM3MEHHOW Npu n3MeHeHun 3apsaa sapa CnekTtp beta yactuu,
ncnyckaembix 6eta-paanoakTneHbiMu sapamu: 1. HenpepbiBHbIl 2. OuckpeTHbi 3. B HekoTopbix
CNnyYyasix HenpepbIBHbIA, B HEKOTOPbLIX ANCKPETHLIN B 0CHOBE Teopuun anbda-pacnana nexur
paccMoTpeHme: 1. TYHHENbHOro adpdpekTa 2. KBaHTOBOW CTATUCTMKM HYKIOHOB 3. CMMH-0pOuTanbHOro
B3aumopencTens beta yactnua: 1. CywecTByeT BHyTpM S4pa 0O MOMEHTa ero pacnana, nogobHo
anbha-yactmue 2. Poxpaetcs B npouecce beta-pacnana sapa 3. Poxaaetcs B npouecce
anbga-pacnaga aapa Yncno n3BecTHbIX PaanoakTUBHbIX LIENOYeK (CEMENCTB, PSAAoB) cocTaBnsert: 1.
OOVH 2. YeTblpe 3. wectHaguatb B anba-pacnage ncrnyckaeTcs UMEHHO anbga-4yactuua, noTomy
4yTO: 1. gpyras yactuua He MoXeT ObITb MCMyLeHa MO 3aKOHY COXPaHEHNS YETHOCTU 2. anbda
YyacTuLa MMeeT MOBbIWEHHYIO 3HEPruio CBA3W cpean nerkmx aaep 3. anbga yactviua nmeet
MOHMXEHHYIO 3HEPrno CBA3W cpeau nerkux aaep Macca sgpa: 1. MeHble CyMMbl Macce
COCTaBNSIOWMX Er0 HyKJIOHOB 2. 60MblUEe CyMMbl MACC COCTaBNSAOWMNX €ro HYKNOHOB 3. paBHa CyMMe
MacC COCTaBNSOWMNX €ro HyKNIOHOB Y eNibHas 3Heprust CBA3n HyKNOHOB B Ape Ans 60nblMHCTBA
anep a10: 1. npumepHo 1 k3B 2. npumepHo 5 MaB 3. npumepHo 8 MaB Hanbonee ctabunbHble sapa
970: 1. YeTHO-4YeTHble Aapa 2. HEeYEeTHO-YeTHbIe aapa 3. HeYEeTHO-HeYeTHble aapa YKaxuTe yactuuy ¢
Hambonbluen NpoHuKarLwe cnocobHocTbio: 1. HenTpoH 2. Mamma-kBaHT 3. HelitpuHo BapH B
anepHon omnarke ato: 1. BHECUCTEMHAA eanHULA ONNHbI 2. BHECUCTEMHAS eauHumua naowann 3.
BHECUCTEMHas eanHMLA 3HEPrnn YBenmyeHne saHeprum anbga-4actuupl B Aea pasa npueemert K
yBenuyeHuto eé npobera B BewecTtse: 1. B nBa pasa 2. bonee, yem B aBa pasa 3. MeHee, 4eM B ABa
pasa ®opmyna Bopa onncbiBaeT TopMoXeHUe B BewwecTee: 1. HepensatuBnCTCKNX 3apsi>kKeHHbIX
yactuy 2. Penatnemcrckumx 3apsxeHHbix 4acTuy 3. [aMma-kBaHTOB Pa3mepsbl saep 3ak/o4YeHbl B
ananasoHe: 1. ot 10-13 go 10-12m 2. o1 10-14 oo 10-12m 3. o1 10-15 no 10-14m Macca agpa: 1.
MEHbLUIE CyMMbl MAcC COCTaBNSIOWMX €ro HyK/IOHOB 2. 60nblle CYMMbl MAacC COCTaBNAIOWMX ero
HYK/IOHOB 3. paBHa CyMMe MacC COCTaBNSOWMX ero HyKNIOHOB AP0 MeHblue atoma: 1. npuMepHo B
10 pas 2. npumepHo B 10000 pas 3. npumepHo B 1000000 pas [onsa HenTpoHoB B sape: 1.
BO3pacTaeT C pOCTOM 3apsaa sapa 2. ybbiBaeT ¢ poCcToM 3apsina sapa 3. 0CTaeTcs HEM3MEHHON Npu
n3meHeHnn 3apsaa aapa (HanpasneHo Ha pa3suTtue komneteHuuin OMNK-3 n MNK-2)

Tema 7. YacTuubl 1 B3aUMOOENCTBUS.
Tema 8. dkcnepuMeHTbl B oM3nKe BbICOKUX 3HEpPrun.
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

Mpwmepbl BONPocoB: 1. [o4eMy cCoBpeMEHHbIE YCKOPUTENN BbICOKNX SHEPTUIA 3TO YCKOPUTENN Ha
BCTPEYHbIX Myykax? 2. YTo Takoe nopor peakummn? 3. Kakos npenen paspeweHns METoL0B
nccnenoBaHUs BHYTPEHHE CTPyKTypbl YacTuy? (HanpaeneHo Ha pa3sutme komneteHuun ONMK-3)

Tema 9. TexHuKa yckoputenemu.
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Tema 10. CnekTpockonusi AAepHbIX N3NTy4EeHUI U YacTull,.
YCTHbI ONPOC , NPYMEPHbIE BOMPOCHI:

Mpumepbl Bonpocos: 1. Kakas yacTuua nmeet Hanbonbluyto NPOHMKaLWY cnocobHocTb? 2. Kak
BbIFNAASAT CNekTpbl anbda- 1 6eta-4actuy? 3. Kaknum 06pa3oM AeTeKTUPYOTCS YacTubl?
(HanpaeneHo Ha passutue komneteHumm MNK-2, OK-7)

Tema 11. BnekTpoMarHuTHble B3aumopencteusi. CunbHble B3aumonencteusi. Cnabbie
B3aumogencreus. luckpeTtHoie cuMmeTpumn. O6beauHeHme B3aMMOaeNCTBUMA.

Tema 12. CoBpeMeHHble acTpocusnyeckume npencraBneHus.
TecTnpoBaHune , NPMMepHble BOMPOCHI:

Mpumepbl BONPOCOB K TECTUPOBaHUIO (HEO6X0AMMO BbIOpaTh NPaBUbHbLIA OTBET N3 TPEX
npennoXeHHbIx BapuaHtoB): CornacHo 0bono4ye4yHon Mmooenn sapa, 4eTHocTb sapa 1H1 pasHa: 1. -1
2. 0 3. +1 BblpaxeHue ons sHepruv cummeTpum oopmynbl Banusekkepa nonyyaetcs B: 1.
KanenbHon Modenu sapa 2. Moaenu doepmn rasa 3. obonoyeyHorn monenu sopa HyknoHHble
COCTOSIHUS B siApe BblpoXaeHbl no: 1. OpbutansHOMy KBaHTOBOMY Yncny 2. [NaBHOMY KBAHTOBOMY
yucny 3. MarHUTHOMy KBaHTOBOMY YMCIly NMONHOrO MOMeHTa YrnoBoe pacnpeneneHne npoaykros
NpsSMbIX S0epHbIX peakunid: 1. N3oTponHo 2. HendoTponHo 3. OnucbiBaetcs oopMynoi
bpenta-BurHepa Peakuuun aoep ¢ MeafieHHbIMM HEMTPOHaMM NPENMYLLECTBEHHO nNpomcxoaaT: 1.
Yepes obpasoBaHue cocTaBHOro sapa 2. o MexaHmamy npsmbix soepHbix peakumin 3. C
BblOMBaHMEM NPOTOHa Peakummn aaep ¢ oerToHamy NpenMylecTBeHHO npoucxoaat: 1. Yepes
obpa3zoBaHme cocTaBHOro siapa 2. o MexaHmaMy nNpsiMbix SAepHbIX peakunii 3. MNpw oeneHun saoep
XapakTtepHoe saepHoe Bpems a1o: 1. BpeMs XusHm coctasHoro sapa 2. lNepuon nonypacnana
pagnoakTuBHOro sapa 3. Bpems nponéra HyknoHa Yyepes Sapo YkaxuTe YacTuuy ¢ Hanbonbluel
NpoHUKarLwer cnocobHocTbio: 1. HeitTpoH 2. Mamma-kBaHT 3. HeTpuHo BapH B saepHo omamnke
370: 1. BHECMCTEMHAA eQuHULLA ONMHbI 2. BHECUCTEMHAA eanHMua nnowann 3. BHeCUcTeMHas
eanHuLa sHeprum YBenmyeHne aHeprum anbda-4actuvubl B ABa pasa npuBeneT K YBENNYEHNIO eé
npobera B BewecTse: 1. B nBa pa3a 2. bonee, 4em B aBa pasa 3. MeHee, 4eM B aBa pasa Popmyna
bopa onncbiBaeT TopMoxeHne B BewecTse: 1. HepensatuBncTCknx 3apsaXeHHbIX YacTuy, 2.
PenaTtusumcrckumx 3apsaxeHHbix 4actuy, 3. [amma-kBaHTOB (HanpaeneHo Ha pa3BuTne KoOMneTeHUnn
Or1K-3 n MNK-2)

Tema . UToroesasi popma KOHTpons

MpuMepHbIEe BONPOCHI K 9K3aMEHY:
BuneTbl K 9K3aMeHy:

Buner 1
1. Anbgpa-pacnagn. BoiBon 3akoHa ['enrepa-Hetrtona.
2. KakoBbl CnuH 1 4eTHOCTb siapa 2He3?

Bunet 2

1. beta-pacnag. 'vnotesa HeiTpuHo. Teopus beTta-pacnana Pepmu. BoiBog aHANMTUYECKOro
BblpaxeHus ons 6eta-cnektpa u npasuna CapaxeHta no reopun depmu.

2. YeM 0bbsicHsIeTCS TO, YTO Z<A/2 Ons TaXenbix saep.

Bunet 3

1. KanenbHasa mogenb aapa. HecxumaemocTb aaepHoro seuectsa. dopmyna Bauszeinkepa.
dun3n4ecknin cMbiCn cnaraemblix B 3Toi coopmyne. [opoxka cTabunbHOCTU MO KaneibHOM MoaenNu.

2. KakoB MoxeT bbITb cnvH sigpa 81T12067?

Bunet 4

1. Hepoctatku kanenbHoli mogenu sigpa. ObonoyeyHas moaenb. KonvyecTBeHHas oueHka Bknaaa
cnuH-opbuTanbHOro B3amMonencTems. Cxema ypoBHei aHeprim sapa.

2. Boiuucnute aHepruto Bo3byxneHust sapa 90Th233 B pesynbTaTte 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
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K.H. Oynos E.H.

1. SnekTpoMarHNTHble MOMEHTbI SAep. PasnoxeHne noteHunana sopa B psin no MyfbTUMOSSM.
SlnepHblit MarHeToH. 9dpdpekT 3eemMaHa 1 KBaapynonbHOe B3aMOOENCTBIE.

2. OueHuTe pasHoCTb 3Heprun cesAsn 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

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

Bunet 6

1. 3aKOHbl COXpaHEHNS B SAEPHbIX peakumsx.

2. OueHuTte pasHocTb aHeprun cesasn aaep 20Ca40 n 21Sc41. mn-mp=1.3 MaB.
Ece(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 7

1. YeTHOCTb, NPOCTPAaHCTBEHHAsA N BHYTPEHHSAA. YeTHOCTb CUCTEMbI YacTuL,. 3aKOH COXpaHeHuns
HYETHOCTW.

2. OHeprus cBs3un sapa. 3aBUCUMOCTb YAENbHOW SHEePrum CBS3M OT MACCOBOr0 YMcna, rpagouk.

BuneT 8

1. Npsamble aaepHble peakunn. OnpeneneHne xapakTepucTk SAepHbIX YPOBHEN B peakumsx ¢
y4yacTuem oenTtoHa.

2. YcTpoicTBo 1 npuHUmn paboTbl cyeTymka lelrepa.

Bunet 9

1. SlpepHble peakumn ¢ obpasoBaHmeM coctaBHoro sgpa. Moaenb Bopa, BbiBog hopMy bl
BpenTa-BurHepa.

2. HanTtun sHepreTnyeckmin Bbixo peakumm anbga-pacnaga sapa 83Bi210.
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 10

1. ®opmyna Bopa ons aHepreTnyeckmx NoTepb Npu NPOXOXAEHNN 3aPSXKEHHON YacTMLbl Yepes
BELLECTBO.

2. Peakuun pneneHus taxenbix aaep v peakumm cnuaHusa nerkux saep. OueHka sHeprosbloeneHns
N3 3aBUCKMMOCTW yOENbHON 3Heprum ceasm ot A n no coopmyne Bausernkepa (Ka4eCTBEHHO).
Bunet 11

1. I3ocnnH, 3aKOH COXpaHeHns n3ocnunHa. 3epKaanb|e a0pa n anepHblie N30CNMHOBbIE
MynbTUNNETHI.

2. 3anvwunTe BbipaxeHue 1 3aKkoHa COXPaHEHNS MOMEHTA UMMyfbca B S4EPHON peakuun
p+ZXA -> Z+1YA+n

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

Bunet 12

1. CBoWicTBa A4epHbIX (MEXHYKNOHHbIX) cun. Me3oHHas Teopust KOkasbl. MeXHYKNIOHHbIE Cubl Kak
nposiBneHve oyHoameHTanbHOro CUIbHOro B3auMoaencTeuns. [ iooHbI.

2. KakoB cnunH 1 yetHocTb sapa 3Li7?

Bunet 13

1. Oenenve anep. Napametp geneHus. LlenHas spepHas peakuus.

2. Bblyncnure saHepruio npucoegnHeHNs HeMTPoHa 1 SHePruio oTpbiBa HeNTPoHa ans aapa 40Zr90.
OHeprus ceasu anep 402r89, 40Zr90 n 40Zr91 paBHbl cOOTBETCTBEHHO 771.9 M3aB, 783.8 MaB,
791.1 MaB, macca HenTpoHa 939.6 MaB.

Bunet 14

1. KuHematumka snepHbix peakumii. [opor peakuuu.

2. KakoB cnuH n yetHocTb sapa 4Be9?
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Bunet 15

1. OnpeneneHve pa3Mepos S4ep B OnbiTax Mo paccesHuio Yyactuy,. dopmyna Pesepdopaa.
CeyveHune paccesHuns. dopmyna MoTtta. 3aBMCMMOCTb paguyca sapa oT MaccoBOro Ymcna.

2. Obwme cBeneHnst 0 KBapKOBOW rMnoTe3e 1 KBapKax.

Bunet 16
1. MarHWTHbI MOMEHT Si4pa B 04HOYACTMYHOM Mogenn obonoyek. Monens WmunaTa.
2. YPOBHU aHeprum sapa B 06061WeHHON (KONNeKTUBHOM) Moaenu aapa.

Bunet 17

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

2. 3anasgpiBarolmne HENTPOHbBI 1 NX POfb B YNPaBNSIEMOW LLEMHON SOEPHO peakumu.

Bunet 18
1. CNWH 1 YeTHOCTb sigpa cornacHo 06ono4YeYHo Mooenw.
2. TepmosnepHble peakumm Kak UICTOYHMK 3Heprumn 3sesg.

Bunet 19
1. OneMeHTapHble YacTuLbl. 3aKOHbl COXPaHEeHUS B (OU3NKe YacTuL,.
2. MoxeT nu cpeam aaep nsobap 6biTb 6onblwe oaHoro ctabunbHoro sapa? MNoyemy?

Bunet 20

1. HabniopaeMblii 1 cobBCTBEHHbI KBaOPYNONbHbIA MOMEHT sapa. MpeackazaHus 0a4HO4aCTUYHOW
Mogenv 06ono4eK N MPUYMHA UX PACXOXAEHMS C akcnepumeHToM. OTCyTCTBME Y SAep ANNONbHbIX
MOMEHTOB: CBA3b C 3aKOHOM COXpPaHEHUS YETHOCTU.

2. HapyweHune 3akoHa coxpaHeHust 4eTHOCTU B cnabbix B3ammoaencTausx. OnbiT By.

7.1. OcHOBHas nuTeparypa:

Kypc obuweit domaunkn, KH. 5. KBaHToBas ontuka. AToMHas counanka. Puasmka tBepnoro tena. dusuka
aTOMHOro sapa 1 anemeHTapHbix Yactuu, Caeenses, Viropb Bnagummnposwny, 2005r.

1. BBeneHve B chmamnky sapa n yactmu: Yueb. noc. / KanntoHos V.M. - OnekTpoH. aaH. - Mockea :
duamatnut, 2010. - 512 c.

https://e.lanbook.com/book/2189
2. duaunka. BonHosas ontuka. KeaHtoBas npypoa nsny4yeHust. 9nemMeHTbl aTOMHOW 1 S4EePHON

ouauku: Yueb. noc. / C.U.KysHeuos, A.M.Jlngep - 3-e nsa., nepepab. n gon. - M.: By3os. y4eb.:
HUL MH®PA-M, 2015 - 212 ¢.: 60x90 1/16.(n) ISBN 978-5-9558-0350-0, 500 k3.

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

3.Kypc obuwei gonaukn. B 5-n 11. Tom 5. KBaHTOBas ontuka. ATomHas consnka. Puamka TBepnoro
Tena. Pnsunka aToOMHOro sapa un aneMeHTapHbolx Yactuy, / Casenbes W.B., JlaHb, 2011, 384 c.
http://e.lanbook.com/books/element.php?pl1_id=708

4. DneMeHTapHbI y4ebHuK comamnkn: Yyueb. nocobue T. 3. KonebaHms v BonHbl. OnTrka. ATOMHas 1
anepHas domsuka / lanacbepr I.C., Jlanb, 2009, 656 c.
https://e.lanbook.com/book/2239#book_name

7.2. lononHutenbHasa nuteparypa:
O6wuin kypc uankm, T. 5. AToMHas n sapepHas counsnka, CusyxuH, Imutpuin Bacunbesuny, 2006r.

1. 9kcnepumeHTanbHasa sgepHas guauka. B 3-x 1. T. 1. ®usuka atomHoro sapa / Myxun K.H.,
Naxb, 2009, 384 c.
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https://e.lanbook.com/book/277#book_name

2. OkcnepuMeHTanbHas agepHas puauka. B 3-x 11. T. 2. ®dusnka atomHoro sapa / MyxuH K.H.,
Naxb, 2009, 326 c.

https://e.lanbook.com/book/279#book_name

3.Kypc obuweit domsnkun: YyebHoe nocobue / K.b. KaHH. - M.: KYPC: HUL MH®PA-M, 2014, 360 c.
http://znanium.com/catalog.php?bookinfo=443435

4. OcHOBbI hM3MKKN aTOMHOro aapa. AnepHole TexHonorum / bapcykos O.A., laHb, 2011, 560 c.
https://e.lanbook.com/book/2722#book_name

7.3. UHTepHeT-pecypcChbl:

HUUNAD MI'Y: kanenbHas mogenb aapa - http://nuclphys.sinp.msu.ru/nucmod/nucmod3.htm
HUNAD MI'Y: nekumn npodp. B.C. NwxaHosa - http:/nuclphys.sinp.msu.ru/lect/

HUNAD MI'Y: nekumn npodp. .M. KanutoHosa -
http://nuclphys.sinp.msu.ru/lect/kapitonov2017/index.html

HANAD MI'Y: dusmka BbICOKUX SHEPTUA U SNEMEHTaPHbIE YaCcTULLbI -
http://nuclphys.sinp.msu.ru/elp/index.html

HUNAD MI'Y: domsmka sapa v yactmu, XX Bek - http://nuclphys.sinp.msu.ru/introduction/index.html

8. MarepumanbHo-TexHU4Yeckoe obecrneyeHne oUCLUNAUHBI(MOAYNS)

OcBoeHne oucunnnnHel "dusmnka aToOMHOro a0pa n saneMeHTapHbIX yactumy" npeannonaraet
ncnonb3oBaHme cnegywowero marepmnanbHO-TEXHNYECKOIro obecneyeHuns:

MynbTumMeouiiHas ayautopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBaHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON YynpaBseHuns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboin BuaAeo n ayamno
NHpopMaLuun, NoNy4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
MyNbTUMELVIAHON ayanuTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXEe MHTEPAKTMBHOW TpMbyHbI NpenoaaBsartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AuaroHanblo He MeHee 22 OI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTtukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBoLHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPOECHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens ABnseTcs KnoyeBbiM
3NEMEHTOM yNpaBnieHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B EOMHYIO CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, NPAKTUYECKUE
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHLNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yAOOHON 1 BOCTYNHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCE C MCNONb30BaHMEM B MpoLecce 0by4yeHns BCex
KoprnopaTtusHbIX pecypcos. MynbTuMeouinHas ayamtopust Takxxe OCHaleHa WMPOKOMOIOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0BaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

Y4yebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6ubnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3seneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartenel Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTtenbHbIX CTAHOAPTOB U BKOYaeT y4ebHukK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBApPU U CIPaBOYHNKN,
3aKkoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepruoanyeckme n3gaHmsa n n3gaHus,
BbiNyckaemble nagatenncrsamm By30B. B HacTosuwee spems O95C ZNANIUM.COM cooTteeTtcTBYyET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MBNMoTeYHol cucteme MapatenocTea "/laHb" , BOCTYN K KOTOPOW NPenocTaBneH
ctyneHtam. 9b6C Mapatenbctea "/laHb" BKNtoYaeT B cebst 3NeKTPOHHbIE BEPCUUN KHUT N3OaTenbCcTBa
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCmanbHOMY KONMMYECTBY NMPOCUbHbBIX HanpasneHnin ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

SnepHbli PU3NYECKMA NPAKTMKYM Ha MaTepuanbHo-TexHnyYeckon 6ase YHI1 AnepHoii dusnkm kad.
OTT, NHcTutyT dpmsunku KPY.

NabopaTopHble paboTbl ¢ METOANYECKUM 0DECNEYEHNEM:

"amMma-cnekTpockonus:kannbpoBka raMma-crnekTpomMeTpa, CUMHTUANALUNOHHbIE AETEKTOPbI:
y4yebHo-mMeToanyeckoe nocobre ansg ctyaeHToB NIHCTMTYTa OU3UNKK
http://kpfu.ru/dcs/F928901132/Gamma_spekirskpiya kalibrvka_ LAST.pdf
["amMma-cnekTpockonusa:perncTpaums eCTeCTBEHHON paanoakTnsHocTn (Ha npumepe K-40):
y4yebHo-mMeToanyeckoe nocobre ansg ctyaeHToB NIHCTMTYTa OU3nKn
http://kpfu.ru/dcs/F2098197220/Registr_gamma_spektrv_40 K_LAST.pdf

3awmTa 0T MOHM3UPYIOLEro N3NYYeHNs: y4ebHO-MeToaAMYeCKOe nocobre ans ctyneHTos NHCTUTyTa
pr3nkmn

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

WckyccTBeHHasa paamMoakTMBHOCTb M onpedeneHne nepyuoga nonypacnana HyKnnaos:
y4yebHo-mMeToanyeckoe nocobre ansg ctyaeHToB VIHCTMTYTa On3nKn
http://kpfu.ru/dcs/F1050080452/nejtrnnaya.aktivaciya.pdf

VccnenoBaHme cTatMcTMyeckoro xapakrepa pacnana pagmoakTueHelx saep. Pacnpenenequve
MyaccoHa: y4uebHo-MeToamyeckoe nocobme ans ctyneHToB NHCTUTYTa OU3NKn
http://kpfu.ru/dcs/F1160067234/raspredelenie_puassna.pdf

MéccbayapoBckas cnekTpockonus: yyebHo-MeToamyeckoe nocobme onsa cryneHtos NHCTuTyTa
pur3nkun

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

OcnabneHune ramMma-usnyyeHus selwecTsoM. lNMposepka 3akoHa 0bpaTHbIX KBaAPaTOB PACCTOSHWIA:
y4yebHo-MeToanyeckoe nocobre anst ctyaeHToB NHCTUTYTa ON3UKIN
http://kpfu.ru/dcs/F1164213458/slablenie.gamma.Arinin_LAST.pdf

MNpakTukym No saepHoi cpmamke: yuebHo-MeToanyeckoe nocobve ons CTyaeHTOB (OU3NYECKOro
hbakynbTeTa

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

MpoxoxaeHne anba-na3ny4yeHns Yepes BelwecTBo: y4ebHo-meToanyeckoe nocobve ons CTyoeHTOB
WHcTutyTa domamkm

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

PaccesiHue Pesepdopaa: yuebHo-meToanydeckoe nocobve ans ctyaeHtoB MHCcTuTyta domsmkm
http://kpfu.ru/dcs/F665509394/Rasseyanie_Rezerfrda_ GRR_4.pdf

Peructpauus pagnoaktusHoctn. Cuétuuk eitrepa-Mionnepa: y4ebHO-MeToan4Yeckoe nocobue ons
cTyneHToB VIHCTUTYTa (hrn3unkm

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

Peructpauusi cnektpos anbga-4actuu. [onynpoBoaHNKOBbIE AETEKTOPbI: y4eOHO-METOANYECKOE
nocobvie ans ctyaeHToB NIHCTUTYTa OU3NKN

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

dun3nyeckme 0CHOBbI 003mMeTpun. PagnaumnoHHas 6e3onacHocTb: y4ebHO-MeToanyYeckoe nocobue
ons ctyneHToB VHCTUTYTa omankm

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerncTpaumoHHblit Homep 647018 2
CrtpaHnua 13 n3 15. J 11 4

HEOEH,

AE
HH

A



Mporpamma gmcumnnuHel "dursnka aTOMHOro s4pa u aneMeHTapHblx Yactuy'; 12.03.04 buotexHuyeckmne CUCTEMbl 1 TEXHONOMMN; OOLIEHT,
K.H. Oynos E.H.

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

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm ®IrOC BINO un yyebHbIM nnaHom no
HanpasneHnio 12.03.04 "BuoTexHn4yeckne CUCTEMbI U TEXHONOrMN" 1 NPOCOUIIO MOArOTOBKW He
npenycMOTPEHO .
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