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Ilesb ocBOEHUS THCIUTIIHHBI

Llenbio U3y4YeHUs TUCIUILIHHBI SBJIETCS (POPMUPOBAHUE Y CTYACHTOB MPEICTABICHH, 3HAHU,
YMEHUN U HaBBIKOB B 00JIACTH SICPHON (U3UKH, HEOOXOTMUMBIX IS MMPOU3BOJACTBEHHOM, HAYyYHO-
HCCIIEI0BATEIbCKOM U MPOEKTHOM IESITEIbHOCTH CIICIUATHCTA.

3amaun U3y4eHHs JUCIUTUIAHBL:
- (hopMHpOBaHKHE HAYYHOT'O MUPOBO33PEHHS U COBPEMEHHOTO (DU3NYECKOTO MBIIILICHUS,
- OBJIAJZICHUE TIPUEMAMHU ¥ METOJIaMH PEIICHHSI KOHKPETHBIX 3a/1a4 U3 PA3JIMYHbIX 00JIacTel (QU3HKH;
- (opMHpOBaHHE YMEHHUS BBIICIUTh KOHKPETHOE (PM3MUYCCKOE COJCPIKaHME B MPHUKIAIHBIX 3ajJavax
OymyIIeH crieruaibHOCTH.

Mecto aucuuminzsbl B ctpykrype OOII BO

B kypce KpaTko M3J10)k€Hbl OCHOBHBIE MTOJIOKEHHS (PU3UKH aTOMHOTIO s7jpa U 3JIEMEHTApHBIX Ya-
cTull. B yacTHOCTH, paccMOTpPEHBI OCHOBHBIE CBOMCTBA ATOMHOI'O sJIpa; OCHOBHBIE BUbI PaJHOAKTH B-
HOCTH, 3aKOHBI IIPOCTOTO U CJI0KHOTO PaJAMOaKTUBHOIO pacnaza; NpuBeIeHbl 00I1e 3aKOHOMEPHOCTH
SJIEpHBIX B3auMoJeicTBUI. OCHOBHOE BHUMAHUE YJEJIEHO JIEMEHTAPHON TEOPUU JAEJIECHUS U CUHTE3a
aTOMHBIX sifiep. PaccMarpuBaroTcs COBpeMEHHbIE JOCTHXKEHUS B 00J1aCTH AepHONH QU3UKU U (PU3UKU
AJIEMEHTAPHbBIX YACTHII.

W3yuenue nuctuminnsl «SnepHas ¢pusnka» TpedyeT OCHOBHBIX KOMIETEHIUH, 3HAHUH, YMEHUN
U HaBBIKOB 00Y4Yarollerocs Mo JUMCUUIUIMHAM: MaT€MaTUKa; aTOMHas (pU3MKa; KBaHTOBas MEXaHHUKa,
XUMUSL.

B xonme m3ydyenuss aToMHON (pu3MKH OOy4aromIMIACS IMOJydaeT 3HAHHS, YMEHHS W HaBBIKH JUIs
YCIIELTHOTO U3Y4YEHUS CIAEAYIOIUX TUCLHUIUIAH:
—  sJIepHbIE DHEPIETUYECKUE PEAKTOPBI;
— ¢bu3nKa SAepHBIX PEaKTOPOB;
—  Teopus IepeHoca HEHPOHOB
—  JIaTYMKH U JIETEKTOPbl (PU3NUYECKUX YCTAaHOBOK.

KomMmnerenuun Oﬁyqammerom, (l)ole/IpyeMble B pe3yJjibTaTe OCBOCHHUA TUCHUIIJIHHBI
B nmponecce 0CBOCHUA JaHHON AUCIUILIAHBI Y CTYACHTA (I)OpMI/IPYI-OTC}I CJICAYIOMIHUC KOMIICTCH-

LUU:
YHHUBEpPCAIbHBIE
Kon HanmenoBanune

KOMIIe- Kon v HanMeHOBaHNE HHAUKATOPA JOCTHKECHHUS

- KOMIIETEHIINH

YK-1 Criocoben ocy- | 3-YK-1 3Harb: METOABI CUCTEMHOTO M KPUTUYECKOTO aHAIN3a; Me-
HIECTBIISATh KPUTHU- | TOAUKU Pa3pabOTKH CTpaTEruy JNEHCTBUM AJIs BBISBIECHUS U pellie-
YECKUI aHaJIM3 | HUsI MPOOJIEMHOM CUTYyalluu
npoOsueMHbIX cuty- | Y-YK-1 YMeTh: NpuMeHITh METOABI CUCTEMHOIO MOAX0/1a U KpHU-
alMif Ha OCHOBE | TMYECKOI'O aHaiM3a MPOOJEMHBIX CUTYyallui; pa3padaTbiBaTh CTpa-
CUCTEMHOI'O  MOJ- | TETUIO AEWCTBUN, MPUHUMATh KOHKPETHBIE PEIIEeHUs AJIs €€ peau-
X0Jla,  BbIpabaThl- | 3aI[UH
BaTh crparernro | B-YK-1 Bmagers: Meromonorueld CHCTEMHOTO M KPUTHYECKOIO
JNENCTBUIA. aHamu3a NPOOJEMHBIX CUTYallMii; METOJUKAMH TOCTAaHOBKU LIEJIH,

onpezieNieHusi crnoco0OB ee JOCTHXKEHHs, pa3paboTKu CTpaTerui
JEUCTBUN

VKE-1 | Cnocoben ucnoinb- | 3 -YKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JIHUCITH-
30BaTh 3HAHUA | IUIMH, METOJbl MAaTEMaTUYECKOr0 aHAIN3a U MOJEIUPOBAHUS, TEO-
€CTECTBEHHOHAY4- | PETUYECKOIO M HKCIIEPUMEHTAIBHOIO NCCIIEA0BaHUS.
HpIX  aucuuiiul, | Y- YKE-1 yMers: ucnonp3oBaTh MaTeéMaTHYECKUE METOABI B TEX-
OPUMEHSTh METO- | HIUYECKUX TPUJIOKEHUS X, PACCUUTHIBATh OCHOBHBIE YMCIIOBBIE Xa-
bl  MaTeMaThue- | paKTEpUCTUKHU CIy4ailHbIX BEJIMYMH, pelIaTh OCHOBHBIE 3a/1a4ll Ma-
CKOTO aHaJ3a MU | TEeMaTUYeCKOW CTATHCTHUKH; peniaTh TUIIOBBIE pacUeTHBIE 3aJauu.




MOJIETTUPOBAHHS, B-VYKE-1 Bnagetrh: MeTogaMHu MaTeMaTHYECKOT'O aHaIW3a U MOJIE-
TEOPETUYECKOI0 MU | JINPOBAHMS; METOJAMM PEUICHMs 3a7jad aHaIM3a U pacuera XxapakTe-
JKCIIEPUMEHTAIb- | PUCTUK (PU3NYECKUX CHCTEM, OCHOBHBIMH MHpHeMaMH OOpabOTKU
HOTO  MCCIIEJOBA- | SKCIIEPHUMEHTAIBHBIX JaHHBIX, METOAaMU PabOTHI C MPHUKIATHBIMH
HUSL B IIOCTaBJIEH- | MPOTPAMMHBIMU IPOAYKTAMHU.
HBIX 3aJja4ax
obmenpodeccuoHaIbHBIC
Kon
HaumenoBanue komme-
KOMIIe- B— Kon v HanMeHoBaHNE HHIUKATOPA JOCTHKCHHUS
TEHIIUU
OIIK-1 Cnoco6en ucnosb3oBath | 3-OIIK-1 3Harh: 06a30BbI€ 3aKOHBI €CTECTBEHHOHAYYHBIX
0a30Bble 3HAHMSA €CTe- | TUCHMIUIMH; OCHOBHBIE MaTEMAaTUYECKHE 3aKOHbI; OCHOBHBIE
CTBEHHOHAyUYHBIX  JUC- | U3NYECKUE SIBICHUS, MPOIECCHI, 3aKOHbI M TPAHUIBI HUX
IUIUIMH B TNpodeccro- | IPUMEHUMOCTH; CYITHOCTh OCHOBHBIX XMMHYECKHX 3aKOHOB
HAJIbHOW JEATEIbHOCTH, | M SBJICHHUM;, METOIbl MaTeMaTH4YeCKOro MOJAEIUPOBAHUSA,
[PUMEHSTh METOJIbl Ma- | TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO CCIIEI0BaHUS
tematuueckoro ananusa | Y-OIIK-1 VYmerb: BBISBISATH €CTECTBEHHO-HAYYHYIO CYIII-
U MOJCIUPOBAHMS, TEO- | HOCTh MPOOJIEM, BOSHUKAIOIINX B X0/€ MPOpECCHOHATHLHON
PETHYECKOTO U JKCHEpPH- | ACSITENbHOCTH, MPUBIEKATh AJI UX PEIICHUS COOTBETCTBY-
MEHTQJIBHOIO  MCCIEA0- | IO pU3MKO- MaTeMaTHUECKU anmnapar
BaHUA. B-OIIK-1 Brnaners: MaTeMaTHYeCKUM ammapaTtoMm Ijs pas-
paboOTKK MoJIenel IPOLECCOB U SIBJICHUM, PEIICHUS PaKTU-
YeCKUX 3a/1a4 Mpo(heCcCUOHATLHON IeATENbHOCTH; HABbIKAMHU
WCIIONB30BaHUSI OCHOBHBIX O00IIE(PU3NYECKUX 3aKOHOB H
MIPUHIIUIIOB
3agayu BOCIUTAHUS, peajin3yeMble B PAMKAX OCBOEHHS TMCIHILJIHHbI
Hanpasnenue/ | Cozpanue ycijo- | Ucnosb3oBanue Bocnurta- | Bopieuenne B pasHo-
neJjau BHii, o0ecne4u- | TeJbHOI0 NMOTEHHHUAJA Yy4el- | IJIAHOBYIH) BHEY4eOHYI0
BaIOLIUX HBIX JUCHHUILINH AeTeJIbHOCTh
IIpogeccuo- - (hopmupoBaHue Hcnonp3oBanue Bocnurarens- | 1.OpraHusanus Hay4Ho-
HAJIbHOE M TPY- | [ICUXOJOTMYECKON | HOro MOTEHLIMAaja JUCUUIUINH | IPaKTUYECKUX KOHpe-
JI0BOE BOCIIUTA- | TOTOBHOCTHU K MPO- | 00IIENpodecCHOHaIbHOIO MO- | PEHIUI U BCTpeY C Be-
HHe (deccroHaabHON JUyJIst IS JTYLUIUMU CIIEHHATUCTaMU
JEATEIBHOCTH 110 - (hopMupoOBaHMS YCTOMUMBOTrO | MPEeANPUATHI ropoja U
n30paHHOM TIPO- WHTEpeca K MpoecCuoHaIb- BeTepaHaMU aTOMHOM
deccun (B15) HOM JEATeNbHOCTH, MOTPEOHO- | OTpaciu.
CTH B JIOCTH)KEHUU pe3ynbTara, | 2. Opranusanus U npo-
NOHMMaHMs (PYHKIIMOHAJIBHBIX | BEJEHHE MPEAMETHBIX
o0s3aHHOCTEN U 3a/1a4 U3- OJIUMITNAJ U yYacTHE B
OpaHHOI1 MpoeccHOHANIBHONW | KOHKYpcax mpodeccuo-
JeSITeIbHOCTH, YyBCTBA MIPO- HaJbHOT'O MacTEPCTBA.
(beccroHaIbHON OTBETCTBEH- 3.YyacTue B €XKeroIHbIX
HOCTHU 4epe3 BHIIIOJHEHUE aKILHUAX CTYACHUYECKUX
y4eOHBIX, B TOM YHUCIIE MpaK- CTPOUTENIBHBIX OTPSI0B
TUYECKHX 3aJIaHHH, TpeOyro-
IIMX CTPOTOTr0 COOTIOACHUS
MIPaBUJI TEXHUKH 0€30aCHOCTH
U MHCTPYKIHH 110 paboTe ¢
000pyI0BaHWEM B paMKax Jia-
00paTOPHOT0 MPAKTUKyMa.
IIpodeccuo- - opmupoBanue Wcnonp3zoBanue Bocriurarensb- | 1.Opranusamnus HayqHO-




HaJbHOE U TPY-
JA0BO€ BOCIUTA-
HHe

KYJIbTYpPBI HCCIIE-
JIOBATEILCKOM U
WH)XEHEPHOU J1esi-
tenbHOCTH (B16)

HOTO MOTEHIIMAaa AUCIUTUIHH
po(hecCHOHATEHOTO MOIYJIS
U1t pOpMUPOBAHUS MHXKEHEP-
HOTO MBILIUICHUS U UH)KEHEp-
HOM KyJbTYpBI 32 CUET MPaK-
TUYECKUX CTYJCHUYECKUX UC-
CJIeTOBaHHI COBPEMEHHBIX
IIPOM3BOJICTBEHHBIX CHCTEM;
IIPOEKTHOM J1eATeNbHOCTH CTY-
JIEHTOB 110 pa3paboOTKe U OIl-
TUMU3ALHUN TEXHOJIOTHYECKUX
CUCTEM, CBA3AHHOM C PEILEHHU-
€M pealIbHbIX POU3BOJICTBEH-
HBIX 32/1a4; IPOXOXKICHHS Ye-
pe3 pa3HOOOpa3HbIE UTPOBLIE,
TBOpUYECKUE, (ECTUBAIbHbBIE
dbopMbI, TpeOyromre aHaIu3a
CJI0’KHOTO 00BEKTA, IOCTAHOB-
KM OTHOCUTEJILHO HETO Mpeoo-
pa3oBaTeNbHBIX 337a4 Ui UX
ONTUMAIILHOTO PEUICHHUSI.

MpaKTUYECKUX KoH(pe-
PEHLUI U BCTpeY C Be-
JTYLUUMU CIIeUATUCTaMU
IPEANPUATHN ropoa U
BETEpaHaMU aTOMHOI
OTpaciIu.

2. Opranu3zaius u npo-
BEJICHUE MTPEAMETHBIX
OJIUMITUAJ U y4acTHE B
KOHKYpcax mpogeccro-
HAJILHOT'O MacTepCTBa.
3.Y4actue B €XKeroHbIX
aKILHUAX CTYJACHUYECKUX
CTPOUTENBHBIX OTPSIO0B

CTpyKTypa u cofep:kaHue y4eOHOM AUCHUIIIMHBI

JucuuminHa npenogaercs cTyneHTaMm B 6-oM cemectpe. O0mmias Tpy10eMKOCTb JAUCHUIUIMHbI
COCTaBJISIET 4 3aUeTHBIX eNUHHIIBI, 144 ak. Jaca.
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1 ATOMHOE sIIPO T1 30
1 |OcHoBHBIE XapaKTEPUCTUKN aTOMHBIX sIEp 16 | 4 4 4 4
2 |PammoakTuBHBIN pacma 14 2 8 2 2
3 |Anbsda-pacman 12 | 2 4 2 4
4 |bera-pacman 14 | 4 4 2 4
5 [lamma-usnyuyeHue saep 12 | 2 4 2 4
6 |DK30THMYECKHE BUIBI paIMOAKTHBHOTO pacmana | 8 2 - - 6
2 SinepHble B3auUMoIeliCTBUSI T2 30
7 |O6uue cBeACHUs O AACPHBIX B3aUMOACUCTBUAX| 8 2 - 2 4
SnepHble peakuy ¢ TSKEIBIMU siApaMu 6 2 - - 4
9 |AnepHbIe peaKIMy MO JCHCTBUEM 3apsHKeH- 6 2 - - 4
HBIX YaCTHIL
10 |TepmosizepHbIE peaKIim 8 2 - - 6
11 |®oTosaepHbIE B3aMMOICUCTBUS 12 2 4 - 6




12 |B3aumozeiicTBUsI HEUTPOHOB C siApaMu 8 2

13 |/leneHue aTOMHBIX SACp 8 2

14 |AxTUBamKsa MaTEPHUATIOB 12 2
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OCHOBHbIE XapaKTEePUCTUKH aTOMHBIX siep.
Cocras, cTpykTypa, o00o3Hadenus suep. Pasmepst u hopma siaep. Mac-
COBOE YMCJIO U 3apsi. XapaKTepUCTUKU HEUTPOHOB U MPOTOHOB. Macca

Y nenpHas SHEPrusl CBSI3U. DHEPTUU CBSI3U OTJIENbHBIX HYKIOHOB. Dop-
Mmyna Baiiizekkepa u ee ananus. [Ipyrue gpopmyisl 11 mace saep. [e-
¢dexT Maccel. BeipaskeHnue sHepruii CBs3M U JeeKTa Macchl uepes Je-
KPEMEHTBI Macchl. Y ClIOBUS ycToiiunBocTH siaep. CTabuiIbHbIE U HECTa-
OunbHBIC HYKJIHBL. Tabmuia HyKJIMJI0B U €€ OCHOBHBIE OCOOCHHOCTH.
DHepreTUYecKre COCTOSHUSA SAEP U UX XapaKTEepUCTUKU. MOMEHT Ko-
lu4ecTBa ABMXKEHUS (CIIUH) a/ipa. MarHUTHBIN MOMEHT sjipa. DIeKTpu-
YEeCKUI KBaJPYyNOJIbHBIA MOMEHT sipa. M300apuyeckuii cnivH. Yet-
HOCTb.

M DHCPI'Us CBA3HU. Bupl OHCPI'uU CBA3MU. 9Hepl"I/I5{ CBsI31 BCCX HYKJIOHOB.
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PanumoakTuBHBIN pacna.
OTKpbITHE PAIMOAKTUBHOTO pactiaja. Bubl paqnoakTHBHOTO pacmaja.
OCHOBHOM 3aKOH pagnoakTUBHOrO pacnana. Koncranra pacnana, nepu-

TuBHOCTH. [IpeBpanienus

AJIEMEHTOB TPU pauoakTUBHOM pacnaje. [IpaBuino ciasura dasHca u
Conau. Llenouku nociaenoBaTeNnbHbIX pacnaaoB. PaanoakTUBHbIE ce-
MeticTBa. KomnuecTBeHHOE onmrcaHne N3MEHEHHSI Yncia saep Kak10To

HYKJIJIOB. PaqmoakTMBHOE paBHOBECHE.

0J1 MmoJiypacnana, CpeaHee BpeMs )KU3HU SJIeP U CBSI3b MEXKAY HUMU. AK-

YWICHA IETIOYKHU BO BPEMCHHU. Amnanuz HOCIOYKU U3 IBYX PAAUOAKTUBHBIX
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AJbda-pacnan.

[Tpupona ansda-yactuil. [IpeBparenus saaep npu anbda- pacnaie.
DHeprus anbda - pacnanga. Pacnpenenenue sHepruu Mexay anbda-
YACTHUIICH U SIPOM OTHAYU. Y CIIOBHE YCTOWYUBOCTH IO OTHOIIEHUIO K
anbda-pacmany. O6mactu anbda-akTUBHBIX siiep. BzaumoseicTeue
anb(a-yacTuIl ¢ BEIIECTBOM. DHEpruu anbda - pacnaja pa3aIndHbIX
sinep. Ilepuoasr monypacnana. 3akon I'elirepa-Herrona. CBa3p Mexay
SHEPTUSIMU asib(da - pacrnaja 1 MaCCOBBIMH YHCIIaMU

cnekTphl anbda-dactuil. OCHOBHI TEOpUH aib(a - pacmaja.

snep. KynonoBckuii 6apeep u 3Hepruu anb(a-4yacTuil. DHEPreTHUecKue

bera-pacnan.

OcHoBHBIE CBOMCTBa OeTa-uactuil. [IpeBpamienus saep mnpu o6era-
pacriaze. DHeprus 6era-pacnaza. Y ciIoBUs YCTOWYMBOCTH siiep MO OT-
HOILIEHUIO K OeTa-pacnany. O6nactu 6eTa-HecTaOUIBHBIX sSAep. Bouier
HYKJIOHOB IpH OeTa-pacraze. BzaumoseiicTBue 6era-uacTuil ¢ Belie-
CTBOM. 3HaueHUs dHepruil 6era-pacnana. [lepuoas! momypacnama 6era-
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aKTUBHBIX sifiep. beTa-pacman cBOOOIHBIX HEUTPOHOB. DHEPTreTUUECKUE
CHEKTpHI OeTa-dacTull. MI3MeHeHue CIIMHOB siiep mpudeTa-pacmae.
Hetitpuno. [IpaBwmia otoopa aiis pa3penieHHbIx OeTa - mepexo10B. 3a-
npelieHHbIe OeTa -nepexo/ibl. Hecoxpanenune 4eTHOCTH mpu Oera-
pacmaje.

I"'amma-usiyyenmue.

I"amma - kBaHTHI (poToHBI). O0IaCTh TAMMAa-U3IyUYCHHUS HA ITKAJIE JJTHH
HIIEKTPOMArHUTHBIX BOJIH. S1iepHbIe MPOIECChl, TP KOTOPHIX BO3HHUKA-
I0T raMMa — KBaHThl DHEPreTUYECKUE CIIEKTPhl raMMa - KBaHTOB. B3au-
MoOJIeiicCTBHE TaMMa - KBaHTOB C BellecTBOM. [IoHsITHE MYIbTUIIONBHO-
CTH 3JIEKTpOMarHuTHoro uznydenus. [Ipasuia orbopa. Ilpumepst uc-
M0JIb30BaHUS IPaBUI 0TOOpa. BHYTpEHHSSI KOHBEPCHS 3JIEKTPOMArHHUT-
HBIX TIEpex0/10B. MexaHu3M BHYTPEHHEH KOHBEPCHH. Y CJIOBUS BO3ZMOXK-
HOCTH BHYTpeHHeW kKoHBepcuu. KoaduuneHTs! BHyTpeHHEN KOHBEP-
cuu. Bayrpennss kouepcus mpu 0 - 0

nepexonaax. SAnepHas nzomepus. dhdexr Meccbayapa.

JK30THYECKHE BU/IbI PAAHOAKTUBHOIO pacnaja.
[IpoTroHHast paAMOAKTUBHOCTb. [[ByXIIpOTOHHAS paiMOAKTUBHOCTb.
Heiitponnas pagunoaktTuBHOCTh. KitactepHast paAlOaKTUBHOCTD.

OO01ue cBeeHUs 0 s/IEPHBIX B3aUMO/1eiiCTBHUSIX.

Pa3HOBUIHOCTH SIIEPHBIX B3aUMOJICHCTBUIN. 3aMKCh SACPHBIX PEAKIIHA.
Knaccuukanus siaepHbIX peakunii. 3aKOHbI COXpPaHEHUS MPH SIIEPHBIX
B3auMoIeHCcTBHUIX. OCHOBHBIC XapaKTEPUCTHKH SICPHBIX peakiuii. BoI-
xo1. DddexkruBHOE ceuenue. (uddepeHnmansabie ceueHus. YTIOBbIC U
SHEPreTUYECKUE PACTIPE/ICTICHHUS BTOPUYHBIX YACTUIl. DHEPIUs PEaKIIUu.
DK309HEPreTHUICCKUE U SHI0IHEPreTHUECKue peakiun. [loporosas
SHEPrus. 3aBUCUMOCTh SHEPTHU

BTOPUYHBIX YaCTHUIl OT yrja BbuieTa. JlnarpamMmMa HMIyJibCOB.

SAnepHbIe peaknMu ¢ TAAKEIbIMH SIAPAMH.

CocraBHoe A1p0. Y cI0BHUS NPUMEHUMOCTH MOHSTHS COCTABHOIO Spa.
Konuenmus bopa. /Ba aTana anepHoi peakuyuu. CeuyeHre KOHTAKTA.
Koadpdunument npununanus. CeueHne o0pa3oBaHusi COCTaBHOTO si/ipa.
D¢ dexTuBHOE ceueHne peakunu. Onrcanue oOpa3oBaHUs U pacnaia
coctaBHOro sapa. Kanansl speproi peakunn. @opmyna bpaiira-
Burnepa.
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S nepHble peakuuu Mo AelicTBHEM 3apsiZKeHHbIX YaCTHIL.

SnepHble peakuuu noj aeiicTBueM anbga-yactull. CpaBHEHHE peakiui
(a,n) u (a,p). Tunuuxele npumeps! peakuuii (a,n). Mcnons3oBanue pe-
aKuit (o,n) Ui Noay4eHus HeMTpoHoB. KOHCTpyKIIMS 1 OCHOBHBIE Ta-
[paMeTpbl ICTOYHUKOB HEUTPOHOB. SInepHbIe peakuy N0 AeHCTBUEM
neiTpoHoB. DHepruu peakiuii (d,n). Mcnons3oBanue peakiuii (d,n) mist
MTOJTy4eHUsI HEUTPOHOB. Pa3psIB eHTPOHOB B noJe siapa. Peakuun cpei-
Ba MpH OOJIBIIMX SHEPTHUsIX. S IepHbIe peakIuy 1Mo AeUCTBUEM IPOTO-
HOB. DHepruu peakuuit (p,n). Micnons3zoBanue peakuuit (p,n) s Moy-
YEHUsI HEUTPOHOB.
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TepmosinepHbie peakumu.

TepmosinepHble peakuuu B 3Be3nax. Bompoc 00 MCTOYHMKAX SHEPrUU
n3nydenus 3Be3l. [lapamerper CosnHia. [TpuHuunuansHas BO3MOKHOCTh
[peaKklUuil sAIepHOro CHHTE3a B HeIpax 3Be3[. BoxopoaHslil U yriepon-
HbI IHUKIbI bere. HTEHCUBHOCTh «Cropanus» Bogopoja Ha CoJHIE.
Ilotoku HeWTpuHO OoT CosHna. OCyIIECTBIEHHE pEakLUi CUHTE3a B

3CMHBIX YCIIOBUAX. HepCHeKTI/IBBI HCIIOJIB30BAHHA TEPMOAACPHBIX PCAK-




LMl B SHEPTETHUKE.

DoTosiiepHbIe B3aUMOAEHCTBHUA. 2 1-6
OO6mue cBeneHuss 0 (QOTOSACPHBIX B3aUMOJICHCTBUAX. DoOTOsAEpHBIE

peakmu U paccesiaue GoToHOB supaMu. OTKpbeITHE TIEpBOM (PoTosaep-

HOM peakiuu. Tunbl GOTOSACPHBIX peakiuii. JHeprus peaknuu. [lopo-

roBasi PHEPrus. OKCIEPUMEHTAJIbHBIE METO/Abl HCCIeN0BaHUN (HOTO-

SIepHbIX B3auMojeicTBUd. McTounnku (GOTOHOB: paguoaKTHUBHBIE dIie-

MEHTBI, YCKOPUTEIN IPOTOHOB U IEKTPOHOB, SAEpHBIE peakTophl. Po-

Topaciieryienue aertpona. Ilpsmoin saepubiii doTtodddexr. I'mrant-

ckuil qunosibHbl pe3onanc (I'JIP) u 3aBUCMMOCTBH €ro mapameTrpoB OT

MacCOBOI'0 YUCIIA.

B3aumoneiicTBUsI HEHTPOHOB € AAPAMM. 2 1-5
OTKpbITHE HEMPOHOB U UX OCHOBHBIE CBOMCTBA. PaguannoHHbIi 3aXBaT

HEUTpOHOB. HeWTpOHHBIE peakMy C BBIJIETOM 3apsKECHHBIX YaCTHLI.

HeliTpoHHbIE peaklMy ¢ BBIJIETOM HECKOJIBKUX YacTull. [Ipoxoxnenue

HEHUTPOHOB Uepe3 BEIIECTBO. XapaKTEPUCTUKU HEUTPOHHBIX NoJiel. 3a-

MezsieHne HeMTpoHoB. Juddy3ust TerI0BbIX HEUTPOHOB.

/leleHUe aTOMHBIX siep. 2 1-5

OtkpbiTHE mpouecca JeneHus saep. MexaHuszMm mpolecca JCNIEeHHUS.

Cronrannoe nenenne. OCcBOOOXKIEHUE YHEPTUU NPH JIeIeHUH. DPPeK-

TUBHBIE ceueHMs aeneHus. OCKOJIKM JeneHus. BropuuHble HEUTPOHBI

nesieHus. MrHoBeHHOE raMMa-U3JlyuyeHUe NpuU JeJICHUU.

AKTHBALMsI MaTEePHUAJIOB. 2 1-5
OTKpBITHE HCKYCCTBEHHOW paJAMOAKTUBHOCTH. METOAbI MOJIy4EeHUs HC-

KYCCTBEHHBIX PaJUOHYKIIUJIOB. AKTUBaLMS. VI3MEHEHUs NpU aKTUBALUU

AKTUBHOCTH 00pa3lioB BO BPEMEHHU.

IlepeyeHb MPAKTHYECKUX 3AHATHI
YuebHo-
Tema npakTudeckoro 3ansitusi. Borpocel, oTpadarsi- Bcero
BaeMble Ha NPAKTHY€CKOM 3aHATHH 4acoB METOLITHecicoe
obecrneyenmne
1 2 3

Pa3mepsl, 3aps/ibl, MACCBI U DHEPTUH SJEP. 4 MY
OCHOBHBIE 3aKOHOMEPHOCTH PaIMOaKTUBHOTO pacraja. 2 MY
Anbda-pacnan. 2 MV
bera-pacnan 2 MV
lNamma-uznyuenue saep 2 MV
JHEPreTUYecKre XapakTePUCTUKU SAEPHBIX PEAKIIHII. 2 MY
[Toporosas 3Heprus. 3aBUCUMOCTb YHEPTUM BTOPUYHBIX YaCTHUI[ OT yIjia

BbUTeTA. [lnarpamma ummnynbcoB. Berxon peaknun. D¢ hekTuBHOE ceue-

HUE.

AKTHBAIMsI BEIIECTBA MPU PA3IUYHBIX SIIEPHBIX pEeaKLUsX. 2 \%0%

Ilepeyennb J1ad0paTOPHBLIX padoT
YuebHo-
Bcero
HanmeHnoBaHue 1200paTOpHbIX padoT. wacop | METOAMUECKOE
obecrneyenne

N3ydeHne KOCMUYEeCKHUX JTydeit 4 MY
N3ydenue paboThl CHUHTHUISIIIMOHHOTO CUETYHKA 4 MY
N3ydeHue cBOMCTB U omnpeesieHne MaKkCuMalbHON SHeprun OeTa-pacnaaa 4 \%0%




HccenenoBanue TpeKOB HOHU3UPYIOIIMX YaCTHULl B BBICOKOTEMIIEPATYPHOMI
nuddy3noHHON Kamepe

MY

OHpCI[CJ'ICHI/Ie nepuoaa mnojaypacmnaga painoOakKTUBHOT'O JOJIT'OKHUBYUIETO
HN30TOIIa

\% 0%

Dddext Komnrona

\% 0%

Paccesaue anbda-uactui BemectBoM. OnbiT Pezepdopaa

o

\% 0%

Omnpenenenue sHeprun Anbha-yacTull o JJIMHE podera B BO3AyXe

\% 0%

3aianus 1J151 CAMOCTOATEIbHON PadoThI CTYIEHTOB

Bomnpocel 111 caMOCTOSATEILHOTO U3yUeHUs (3a1aHusl)

Bcero
JacoB

Y4yeOHO-
MeTOANYecCKoe
odecrmeyeHue

1

2

3

Teopemuueckue 60npochwi.

Cocras, cTpykTypa, 0603HaueHus saep. Pazmepsl u ¢popma saep. Macco-
BOE YHCJIO U 3apsj. XapaKTEpUCTUKU HEUTPOHOB U ITPOTOHOB. Macca u
OHEpPrus CBA3M. Bubl sHEpruu CBsA3U. DHEPrus CBA3M BCEX HYKJIOHOB.

Y nenbHas SHEPrUs CBS3U. DHEPruu CBSA3H OT/EIbHBIX HYKJIOHOB. Dopmy-
na Baiiizekkepa u ee ananus. Jpyrue Gpopmynsl 1is Mace saep. Jedekr
Macchl. BeipaxkeHune sHepruii cBs3u U geeKTa MacChl 4epe3 IeKPEMEHTHI
Macchl. Y cioBHs ycToitunBoctu siaep. CtabuibHble U HECTaOUIIbHbIC
HyKJIbl. Tabauna HyKJIua0B U €€ OCHOBHBIE OCOOCHHOCTH. DHepreTuye-
CKHE€ COCTOSIHUA S/1€p U UX XapaKTEPUCTUKU. MOMEHT KOJIMYEeCTBa JIBU-
"KeHUs (CIUH) siipa. MarHUTHBIA MOMEHT siApa. DJIEKTPUYECKUI KBaJpy-
NOJIbHBII MOMEHT siipa. M3o0apuueckuil criuH. YeTHOCTb.

Pewenue 3a0au.

Pa3mepsl, 3apsipl, MaCChl U JHEPTHUHU AJEDP.

4
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Teopemuueckue 60npochwi.

OTKpbITHE paIMOaKTUBHOTO pacnaja. Buasl paanoakTHBHOTO pacnaja.
OCHOBHOM 3aKOH paJMOaKTUBHOTO pacnana. KoHncranTa pacrnana, mepuo;
noJyiypacnaja, CpeiHee BpeMsl )KM3HU sJIep U CBSI3b MEXK]y HUMU. AKTHUB-
HOCTh. [IpeBpaitienrs >JeMEHTOB TP paauoakTUBHOM pacnaze. [IpaBuiio
casura @asHca n Coanu. Llenouku nocnenoBarenbHbIX pacnagos. Paauo-
aKTHBHBIC ceMmeiicTBa. KonruecTBeHHOE OnMcaHre M3MEHEHUS YHCIIa 1ep
KQ)KJIOTO WJIEHA LETIOYKM BO BpEMEHU. AHAIN3 LEMOYKHU U3 IBYX paguo-
AKTUBHBIX HYKJIUI0B. PajiioakTHBHOE paBHOBECHE.

Pewenue 3aoau.
OCHOBHBIE 3aKOHOMEPHOCTH PaTMOaKTUBHOTO pacriaja.

Teopemuueckue 60npochwi.

[Mpupona ansda-yactui. [IpeBpamienus sanep npu anbda- pacnaae. JHep-
rust anbda - pacnaga. PacnpeneneHue sHEPTUn MexXAy albpa-yacTuLe 1
SPOM OTZIaud. Y CJIOBHE YCTOHYMBOCTH MO OTHOIICHHIO K ajbda-
pacniany. O6nacTtu anb(a-akTUBHBIX sep. BzanmoneiictBue anbga-
YacTHI] C BEMIECTBOM. DHepruu anb(da - pacrana pa3nuyaeix saep. [lepu-
oJ1bl oypacmanaa. 3akoH [ eifrepa-Herrona. CBsi3b MeXIy SHEPTUIMU
anbQa - pacraja U MaccoBbIMU YKciamu siaep. KymoHnosckuii 0apbep u
SHepruu anbda-yacTuil. JHEpreTuyeckrue CreKkTpsl anbda-yactun. OcHo-
BBI TEOpHUU aib(a - pacmaja.

Pewenue 3a0au.

Anbda-pacnas.
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Teopemuyeckue 60npochi.

OcHoBHBIE cBOMCTBa OeTa-yactull. [IpeBpaienus suep npu 6era-
pacnane. DHeprus Oeta-pacmnaza. Y CIOBHs YCTOWYUBOCTH Sep 11O OTHO-
nIeHuIo K 6era-pacmnany. O0nactu OeTa-HeCcTaOMIBHBIX siiep. Beuiet Hyk-
JIOHOB TIpH OeTa-pacmnaze. B3anmoseiicTBre 6eTa-4acTHIl C BEMIECTBOM.
3HaveHus >Hepruit 6era-pacnazna. Ilepuoasl nomypacnana 6eTa-aKTHBHBIX
snep. bera-pacman cBoOOTHBIX HEUTPOHOB. JHEPTETHYECKUE CIIEKTPHI
Oera-uacTuil. MI3meHeHune crinHoOB sAaep npu O6era-pacmnane. Heiitpuno.
[IpaBuna oTOOpa A pa3peleHHbBIX 0eTa - mepexo10B. 3anpenieHHsle Oe-
Ta -iepexo/ipl. Hecoxpanenue ueTHocTH rpu Oera-pacnase.

Pewenue 3a0au.

bera-pacnan
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Teopemuueckue 6onpochwi.

I'amMa - kBaHTHI (poToHBI). OOIACTh raMMa-U3TyYeHHS Ha IIKaIe JJTUH
QJIEKTPOMAarHUTHBIX BOJIH. SIiepHbIe POLIECCHI, TPU KOTOPBIX BO3HUKAIOT
ramMMa — KBaHThl DHEPreTHYECKHE CIIEKTPhl raMMa - KBaHTOB. B3anmo-
nelicTBUe raMma - KBaHTOB C BelecTBOM. [ToHATHE MyIbTUIIOIBHOCTH
AIIEKTpOMarHuTHoro usnyyenus. [Ipasuna orbopa. [Ipumeps! ucnosnb3o-
BaHUS MIPABIJI 0TOOpa. BHYTpEeHHSS1 KOHBEPCHS AJIEKTPOMArHUTHBIX T1e-
pexos10B. MexaHu3M BHYTpEHHEH KOHBEPCUH. Y CIIOBHSI BO3MOKHOCTH
BHyTpeHHEH koHBepcuu. Koaddummentsl BHyTpeHHEH KOHBepcuu. BHyT-
pennsis kouBepeus npu 0 — 0 nmepexonax. SAnepuas uzomepusi. Ipdext
Meccbayapa.

Pewenue 3a0au.

I'amma-uznydenue suep
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Teopemuueckue 60npochwi.
IIpoToHHAs pagnOaKTUBHOCTb. [IByXIIPOTOHHAS palOaKTUBHOCTb.
HelitponHas paguoaktuBHOCTh. KitactepHasi paiOaKTUBHOCT.
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Teopemuueckue 60npochwi.

Pa3noBUIHOCTH SIIEPHBIX B3aUMOJICHCTBUN. 3aMUCh SACPHBIX PEaAKITHH.
Knaccudukanus saepHbIX peakiuil. 3aKOHbl COXPAHEHUS MIPH SIEPHBIX
B3anMOoecTBUSIX. OCHOBHBIE XapaKTEPUCTUKHU SJEPHBIX peakiuil. Boi-
xo1l. Db dextuBHOE ceuenue. Juddepennmanbupie cedeHus. YTIOBbIE U
SHEPTreTHUUECKHUE PACTIPECIICHHS BTOPUYHBIX YACTHUI[. DHEPTHS PEaKIUH.
DK3039HEPIeTUUECKHUE U 3HI03HepreTnyeckue peakunu. [loporosas sHep-
rusi. 3aBUCUMOCTh SHEPTUU BTOPUYHBIX YaCTHUIl OT yriia BbuieTa. [{ua-
rpamMma UMIYJIbCOB.

Pewenue 3aoau.

DHEPreTUYECKNE XapaKTEPUCTHKU SIEPHBIX PEAKIIUM.

[Toporosas sHeprus. 3aBUCUMOCTb SHEPTHUH BTOPUYHBIX YaCTHI] OT yria
BbUTeTA. [lnarpamma umnynbcoB. Berxon peakiiun. D¢ hekTuBHOE ceue-
HUE.

Teopemuueckue 60npochwi.

CocraBHoe A1p0. Y ca0BHs IPUMEHUMOCTH OHATHS COCTaBHOTO SApa.
Konuenmus bopa. JIBa stana snepuoit peakuuu. Ceuenne konrakra. Ko-
s unment npununanus. Ceuenne oOpa3oBaHUs COCTABHOTO sipa. Dd-
¢dexTruBHOE ceueHue peakuuu. Onrcanue o0pa3oBaHUs U pacnaja co-
ctaBHOro s1pa. Kanansl saepHoit peakuun. @opmyna bpaiita-Burnepa.

Teopemuueckue 60npochwi.

AnepHeie peakiuu oA aericTBreM anbda-dyactuil. CpaBHEHUE PEAKITAN
(a,n) u (a,p). Tunmuanbie puMeps! peakuuii (o,n). Mcnons3oBanue peax-
i (o,n) 11 nosyuyeHus: HelTpoHoB. KOHCTpyKIIMS M OCHOBHBIE Napa-
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METPbl UICTOYHUKOB HEUTPOHOB. S iepHBIE peaKIUU MO JEUCTBUEM JICH-
TpoHOB. DHepruu peakuuit (d,n). Mcnonb3oBanue peaxuuii (d,n) ams mo-
JTydeHUs1 HEUTPOHOB. Pa3pbIB eUTpOHOB B moJie siapa. Peakiuu cpriBa
npu OOJBIIKMX PHEPTHSIX. SEpHbIE peaKIuy Mol AeWCTBUEM IIPOTOHOB.
DHepruu peakuui (p,n). Micnons3oBanue peakiui (p,n) 1y TOTYICHUS
HEHUTPOHOB. 3aBUCUMOCTh YHEPTHI1 HEUTPOHOB OT yTJia BbuteTa. D ekt
KHHEMATUIECKON KOJUTMMAalUuK. AHAJIN3 KaHAJIOB peakuu 7Li+p.

Teopemuueckue 60npochwi.

TepMosiiepHbie peakiiu B 3Be3Aax. Bornpoc 00 HCTOUHUKAX SHEPTHU U3-
nmyuenust 3Be3n. llapamerpel Conuua. IlpuninunuanbHasi BO3MOXKHOCTD
peaKkuid SIEPHOr0 CUHTE3a B Hepax 3Be3/l. BOgOpOoaHbIN U yIriIepOaHbIN
nukibl bere. UnTeHcuBHOCTH «cropaHus» Bojgopoaa Ha Comnnine. [Totoku
HelTpuHO 0T ConHua. OCyllecTBICHNE PEAKIIU CHHTE3a B 36MHBIX YCIO-
BUsiX. [lepcnieKTUBBI MCMOJIB30BAHUS TEPMOSIICPHBIX PEaKIMi B dHEpre-
THUKE.
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Teopemuueckue gonpochwi.

OO6mue cBeneHus o0 GOTOAISPHBIX B3aUMOJCHCTBUAX. DOTOSIIEPHBIE pe-
Ak M paccesHre (GOTOHOB sypamu. OTKpBITHE MEPBOU (HOTOSIEPHOM
peakuuu. Turbl (GOTOSAEPHBIX peakmuii. DHeprus peakmuu. [loporosas
SHEprus. ODKCIEPUMEHTAIbHBIC METOJBI HCCICIOBAHUN (OTOSICPHBIX
B3auMoecTBUU. McTouyHUKM (DOTOHOB: pPAAMOAKTUBHBIC DJIEMEHTHI,
YCKOPHUTEJIH IMPOTOHOB U AJIEKTPOHOB, sJIEpHbIE peakTopbl. DoTopacuier-
nenue aeitpona. Ilpsmoit saepHbiii hoTodhdext. ['MraHTCKuil TUITOIb-
Hbli pe3oHaHc (I'/IP) u 3aBUCHUMOCTB €ro mapaMeTpoB OT MacCOBOIO YK C-
na. Ctpykrypa ['//IP B obnactu nerkux sinep. Pacmennenue I'JI[P B o0na-
cTH 1ehOpMHUPOBAHHBIX siiep. MyIbTHIIONBHBIC PE30HAHCHI.

Teopemuueckue 60npochwi.

OTKpbITHE HEHPOHOB U UX OCHOBHBIE CBOMCTBA. PamuaninoHHbIil 3aXBaT
HEUTPOHOB. HEUTpOHHBIE PEAKLIMU C BBIJIETOM 3apsKEHHBIX YACTHII.
HeliTpoHHBIE peakiuu ¢ BBIIETOM HECKOJIBKUX YacThll. [IpoxoxaeHue
HEHUTPOHOB Y€pEe3 BEIECTBO. XapaKTEPUCTUKN HEUTPOHHBIX MOJeH. 3a-
MeasieHue HeMTpoHoB. Jnd@y3ust TennoBbIX HEUTPOHOB.
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Teopemuqecmte B80NpoOCHL.

OTkpbiTHE Tpoliecca JeleHus saaep. MexaHusMm mpouecca JeNeHus.
CrniontanHoe feneHue. OcBOOOXKIEHUE HEPruU NMpH jAeiaeHuu. Dpdek-
TUBHBIC CCUCHUS JCIICHUA. Ockonku JCIICHUS. BTOpI/ILIHBIG HGI\/'ITpOHI:I J€-
neHusi. MrHOBEHHOE raMMa-u31y4eHHe TP IEICHHUH.
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Teopemuueckue 60npochwi.

OTKpBITHE HCKYCCTBEHHOM PaJMOaKTUBHOCTH. MeETOAbl MOTYyYEHHUS HC-
KYCCTBEHHBIX PaJMOHYKJIHIOB. AKTHBaNus. VI3MEHEHUs TIPHU aKTHUBAIlUU
AKTUBHOCTH 00pa3lioB BO BpEMEHHU.

Pewenue 3aoau.

AKTHBAIIVSI BEIIECTBA MPU PA3NUYHBIX SACPHBIX PEAKIIUIX.
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PacuerHo-rpadguyeckas padoTa He IpPelyCMOTPeHA Y4eOHbIM IJIAHOM

Kypcosas padota He nperycMoOTpeHa y4eOHbIM IJIAHOM

Oo0pa3oBaTte/ibHbIE TEXHOJIOTUH

[lpu peamuzanuu ydeOHOTO MaTepHalia Kypca HCIOJB3YIOTCS Pa3lIM4YHbIE 00pa3oBaTeIbHBIC
TEXHOJIOTUH, CIIOCOOCTBYIOIIME CO3/IaHUI0 aTMOC(hepbl CBOOOJHOW M TBOPYECKOH AMCKYCCHM Kak
MEXy TpEToaaBaTeieM U CTyIEeHTaMH, TaK U B CTyACHYEeCKOH rpymme. Llenpio mpu 3TOM siBIsieTcs




BBIPA0OTKA y CTYACHTOB HABBIKOB M KOMIIETCHIIUM, MO3BOJISIFOIIMX CAMOCTOSITEIHHO BECTH HCCIIEI0BA-

TEIBCKYIO M HAYYHO-TIEIarOTHYECKYIO padoTy.

[Tpu w3yyeHNN MUCHUIUTMHBI «SlnepHas pu3nKa» MPUMEHSIOTCS CIEAYIOIINe 00pa3oBaTeIbHbIC

TEXHOJIOTHH:

—  KJIACCHYECKOE JIGKIIMOHHOE 00YYEHHUE C MCIIOIh30BAaHUEM HATJISTHBIX TTOCOOMIA,

— TPOBEJCHHE JICKINH TIPH TOIICPIKKE MYJIbTUMEINA;

— TPOBEJCHHE MPAKTUYECCKHUX 3aHSATHH C PEHICHHEM MPUMEPOB Yy JOCKH, a TAKKE MPHU MOIICPKKE
MYJIbTUME/IMA, CAMOCTOSITSIIBHOE PEIICHHE 3a]1a4 00YJYarOIIMMHKCS B IPUCYTCTBUH HPEIOIaBaTeIs;

— npoOJIEMHBIN TOJIXOI;

—  Pa3HOYPOBHEBOE OOYYCHHE;

—  CaMOCTOSITeNIbHOC HM3yYeHUE JUCUUIUIMHBI 00YYaIOIIMMUCS TPH MMOMOIIM y4eOHBIX MEYaTHBIX U
9JIEKTPOHHBIX M3IaHUML;

—  uH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJIIOTUA — B MHCTUTYTE MMEIOTCS CIICUATH3UPOBAH-
HBIC ITOMEILEHUS I CaMOCTOSATEIIBHON pabOThl, 000PYIOBaHHBIC TIEPCOHATBHBIMH KOMITBIOTEpA-
MU C BBIXOJIOM B IHTE@pPHET U C IOCTYIIOM K 3JIEKTPOHHO-OMOIMOTEYHOM CUCTEME;

— HMHTCPAKTHUBHBIN IJIOCCAPHI 110 TEOPETUYCCKOM MEXaHHKE,

— METOJUYECKHC YKa3aHws (B TOM YHCIE B JICKTPOHHOW (hopMe) MO pa3iMuHBIM pa3JieinaM JTUCIH-
IIJIMHBL

CamocTosiTenbHasi paboTa CTYIEHTOB IIPOBOJIUTCS O/ PYKOBOJCTBOM IIPEIOIaBaTEeNICH, ¢ OKa3a-

HUEM KOHCYJIbTAI[M W TIOMOIIM MPH MOATOTOBKE K KOHTPOJIbHBIM Pa0OTaM, BBIMOJIHEHUH JTOMAIIHUX

3aJlaHui

DoH/1 OLICHOYHBIX CPEACTB
@DOH/ OLICHOUHBIX CPEJICTB MO JUCLUILIMHE 00eceunBaeT IPOBEPKY OCBOCHUS IUIAHUPYEMBIX
pe3ysbTaToB 00yueHus: (KOMIETEHIIMNA U UX UHAMKATOPOB) ITOCPEICTBOM MEPOINPUATUI TEKYILEro, Py-
0€XKHOr0 ¥ MPOMEXXYTOUHOTO KOHTPOJIS IO AUCLUIINHE.
CBsi3b MEeXKAY GOPMHUPYEMBIMH KOMIETSHIIUSMH U (POpMaMH KOHTPOJISI UX OCBOCHUS IIPEICTAB-
JIeHa B clieiytolien Tadnuue:

HaumenoBanue kon-
No Kon n HauMeHoBaHuE MHIUKATOPA 10-

TPOJIMPYEMBIX pa3jie- .
n/n poTHpY pasa CTH)KEHUS KOMITETEHITNH
JI0B (TEMBI)

HaunmenoBanue
OLIEHOYHOT'O CPEACTBA

Bxo0/1HOI KOHTPOJIb

BOHpOCH BXOIJHOI'O KOH-

TpoJis (YCTHO)
ATTecTanus pa3JeNoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH

1 | BxoaHoif KOHTPOJIb

VY-OIIK-1, B-OIIK-1

1 KBanToBas ¢uszuka 3-VK-1, V-VK-1, B-YK-1, V-YKE-1, [IpakTrueckue 3aHATHS
B-VKE-1, 3-YKE-1, 3-OIIK-1, Brimonnenue nabopatop-
V-OIIK-1, B-OIIK-1 HBIX paboT
Omnpoc B popme TecTa.
2 ®wusuka tBepaoro tena | 3-YK-1, ¥-YK-1, B-YK-1, V-VYKE-1, [IpakTrueckue 3aHATHUS
B-YKE-1, 3-YKE-1, 3-OIlK-1, Brimonaenue nmadopa-
V-OIIK-1, B-OIIK-1 TOpHBIX paboT Omnpoc B
dbopme Tecra.
[IpomexyTouHas aTTecTalus
3-VK-1, V-YK-1, B-YK-1, V-VKE-1, BolbOCh K SK3AMEH
1 | Dxsamen B-YKE-1, 3-VKE-1, 3-OTIK-1, p Y

(ycTHO)

BXOI[HOﬁ KOHTPOJIb ITPCAHa3HAUCH IJId BbIABJICHUSA HpO6€HOB B 3HAHHUAX CTYACHTOB U TOTOBHO-
CTH MX K TMOJIYYEHHIO HOBBIX 3HaHMU. OLIEHOYHBIE CPEICTBA ISl BXOJHOTO KOHTPOJS MPEICTABISIOT
co00¥ BOITPOCHI, KOTOPHIE 3a7al0TCS CTYICHTaM B YCTHOU (hopme.



Bomnpocsl k codecenoBaHHIO
Bremnwnii porosrddext. 3akonsr Ctoserona i BHEMIHETO GhoTodPdekra.
VYpaBHeHus: DUHIITEHHA UIst OTHO- U MHOTO(OTOHHOTO (hoTOd(deKTa.
Buytpennuii hpotodddekr.
Topmo3Hoe peHTreHoBCcKOoe n3nmydenue. OOpatHbiit GoTodPheKT.
KopmyckynsapHo-BoIHOBas JBOMCTBEHHOCTh cBeTa. Macca u uMmnyinbsc GoToHa.
[laBiieHue cBera.
Dddext Komnrona (3kcniepumenT, Gpopmyiia)
Vpasuenue lIpeaunrepa.
Du3HYeCKUil CMBICT U CBOKCTBA MCH-(DYHKITHH.
0. Yactuua B oqHOMEpHOU OECKOHEYHO TTyOOKOH MOTEHIIUAIBHOM AMe.
1. KBantoBaHue MOJyJsi MOMEHTA UMITYJIbCa.
12. TIpaBuio cioxeHHUsI MOYyJIeii MOMEHTOB.
13. Buns cBsseii.
14. CoOcTBeHHBIN MEXaHUYECKUN U MAarHUTHBIA MOMEHTHI 3JIEKTPOHA.
15. MarHuTHBIII MOMEHT aToMa.
16. Mpunmun [Haymm.
17. 3anonHeHUE 3IEKTPOHHBIX 000JI0UEK aToMa.
18. DnexTpoHHBIE KOHPUTYPAIHH.
19. Pacmnpenenenne bo3e-DiiHITeliHA.
20. Pacnpenenenue ®epmu-/lupaxa.

RROOoNoO O R~LNE

IIIkaja oueHUBAHHUA 00y4YaOLIerocss HA BXOJHOM KOHTpoJIe

TpeﬁoBa}mﬂ K 3HAHUSAIM, YMEHUSAM U HaBbIKaM oﬁyqalomerom

bansl
peiiTUHTOBOM
OLICHKH

OOyuaronuiics OTJIIMYHO BIJIQJEET OCHOBHBIMU IOHSATHSMHU MaTeMaTHKH, (U3UKH,
HayepTaTeIbHOM reOMETPUM U MHKEHEPHOH rpaduKy, 3HA€T U yMEET MPUMEHSTH OC-
HOBHBIE (DOPMYJIBI M 3aKOHBI, MOKET pelllaTh HECTaHAPTHBIE 3a/1aUH.

5

OOyuaromuiicst XOpoIIo BiaaeeT OOoJbIIel YacThi0 OCHOBHBIX MOHATUM MaTeMaTHKH,
(bu3MKYN, HaUepPTATEeIbHOW T€OMETPUN U WHKEHEPHOU rpaduKu, 3HaeT U yMEeT MpH-
MCHATH OCHOBHBIC q)OpMYJ'IBI 1 3aKOHBI, BJIaACCT MCTO)II/IKOI\/JI pE€IICHUA THUIIOBBIX 3a-
Jad.

2-4

OOyuaromuiics UMeeT yJOBJIETBOPUTEIbHBIA YPOBEHb 3HAHUS MaTEeMaTUKH, (PU3HUKH,
HayepTaTesIbHOM MeOMEeTPUN U WH)KEHEPHOM rpaduku, 3HaeT OCHOBHBIE (OPMYJBI U
3aKOHBI, CIIOCOOEH pelaTh NPOCTeHIINE 3a0a4H.

O6yqa10m1/n71051 MMPAKTUYCCKU HC OBJIAACTT 3HAYUTENHLHON YacThIO nporpaMMHOTIO Ma-
TCpHajia U HC BJIAACCT BaKHEHUIITUMU HUHCTPYMCHTAMU MAaTCMATHKHU, (1)I/I3I/IKI/I H Ha4Yep-
TaTelIbHOM TreoOMETpHUHN U HH)KCHGpHOfI Fpa(l)I/IKI/I, HC YMCCT pClIaTh NaXKE TUIIOBBLIX 34a-
Jad.

OueHovHbIe CPeACTBA JIJIsl TEKYIIEro KOHTPOJIs
Paznen 1
Tecr 1 (T1)
TecToBoe 3aanue Mo pasaeny «ATOMHOE SIAPO»:
e BRIIOJHACTCA 45 MUH.;
® COCTOMT U3 15 BONpOCOB.

1. KBant cnaboro B3aumopaeicTus? 1. KBaHT 31€KTpOMarHUTHOrOB3aUMOJEHCT.?
a) epasumon 0) w-6030H8) y-Keanm &) enoH | a) epasumon 6) W-0030H 8) y-K8aHmM 2) 2NI0OH

2. K xakoMmy KJ1accy 4acTHIl IPUHAJIEKAT 2. K xakomy KJ1accy 4acTHI] IPUHAJJIEKAT
HYKJIOHBI?a) 1enmousl  6) a0poHbl JNEKTPOHBI? @) tenmoHvl  6) aOpoHbl  8)

8) nepeHoCcUUKU 83aUMO0eLUCMEUs] NepeHOCUUKU 83aUMOO0eLICEUS




3. Kakas yactuiia B CBOOOIHOM COCTOSIHUH HE
crabuibHa?

a)y 6)v ee 2p o)n

3. Macca 1mokost HeUTpoHa ... Macce (bl) TOKOsI TIPO-
TOHA
a) pasua  0) bonvuie  8) MeHblUe

4. Kakue TUIbl B3aUMOICUCTBUM ONPEESIOT
COCTOSIHME CTa0MIBHOTO siipa’?

a) cunbHoeb) NeKmMpoOMacHUMHOe

8) craboe  2) epasumayuoHHoe

4. B xakux B3aUMOJICHCTBUSX HAPYIIACTCS 3aKOH
coxpanenus P-uerHocTn?

a) cunvHoe  0) INEKMPOMASHUMHOE

8) cnaboe  2) epasumayuoHHoe

5. I[IpoTonsl ¢ sueprueit 15 MsB ocranasnu-
BAalOTCS B BEIIECTBE U3-3a:

a) paouayuoHHvIX NOMepb SHepeUl

0) uonuzayuu cpedvl 8) NOMepsb dSHEPeUU HA
usnyuenue Basunoea-Hepenxosa

5. OcHOBHOM Tpo1iecC B3aUMOJIEICTB. Y-KBaHTOB C
BeuiectsoM npuk,=15 MaB?

a) Tomconoeckoe paccesnue 0) @omosgpgexms)
aghghexm Komnmona 2) obpazosanue 31eKmpoH-
NO3UMPOHHBIX NAP

6. PamnanronHbIe IOTEpHU 3aBUCAT OT 3apsijia

CpCabl, KakK:
6) ~2+ )~ o) ~2

a) e 3asucsam

6. loHn3anmoHHbIE TIOTEPH 3aPSHKCHHBIX YaCTHII
3aBHUCST OT UX 3apsI/IOB, KaK:
a) ne 3asucam  0) ~Zle) 7 2) 2

7. 3aBUCUMOCTh CeueHus Ipoluecca oopa3oBa-
- 4+
HUSI € -€ Iap OT 3apsia cpesi?

a) ~26) ~ 7 e)~L o) T

7. 3aBUCHMOCTH OT PHEPTUH cedeHus porodddekra?

a) ~hv)'t6) ~(hv)¥2%) ~(hv)?2)~ahv

8. 3apsan sapa paBeH UUCIy  a) HelmpoHOo8
0) npOMoOHO8  8) HYKIIOHOG

8. Macca sigpa ... cymme (bl) Macc HyKJIOHOB  a)
pasHa 0) bonrvuie 8) MeHbule

9. K xakomy 3HaYeHUIO OIMKE CpeTHsS dHEP-
ISl CBSI3U HYKJIOHA B siipe?

a) ~103B 6) ~I0 KaB ) ~I M>B

2) ~10 Ms>B  0) ~100 M>B

9. Uemy npuOIM3UTENBHO PaBHA yelIbHAS SHEPTUS
CBSI3UM HYKJIOHA B Xkeie3e?

a) ~103B 6) ~I0 KaB ) ~I M5B

2) ~10 M>B  0) ~100 M>B

10. Haubomnee ycroituuss! siupa ¢ Z-N:
a) u-y 0) Heuem.-yemHu. 8) U-H &) H-H?

10. Haumenee ycroituussl siapa ¢ Z-N:
a) u-y 0) Heuem.-uemu. 8) U-H 2) H-H?

11. Mexann4yeckuii MOMEHT POTOHA PABEH
a)0 06)% 8)3/2

11. Mexanu4yeckuii MOMEHT HEHTPOHA paBeH

a)0 06)% 6l

12. Paguyc siapa mpornopIimoHaieH:

12. Paguyc siapa mpomnopIimoHaieH:

13. IlpocTpancTBeHHas yeTHOCTH Aapa He-5:
a)+2 0)+1 6)0 2)-1 0)-2

13. TIpocTpancTBeHHAs Y€THOCTH siapa Li-7
a)+2 o0)+1 )0 2)-1 0)-2

14. DnekTpuYecKuil TUIMOIBHBII MOMEHT He-
BO30Y>KICHHOTO sipa
a) <0b) =0 8) >0

14. DnexTpuyecKkuil KBapynoJbHbII MOMEHT s/ipa,
UMeIoIEero Gopmy, BHITIHYTYIO BJOJb
MEXaHWYECKOro MoMeHTa a) <0 6) = 0g) >0

15. M30Tonn4ecKknii ClIMH y HYKJIOHHOTO
nymera a)0 6) % 6)1 2)3/2 0)2

15. MI30TONMYeCKHil CIUH TpUILJIETa MHU-ME30HOB

)0 6)% 61 232 0)2

IIkana oneHnBaHNs 00y4al0LIerocs Ha TecTe
Kaxip1ii TecT coepkuT 1no 15 Bompocos. 3a KaXkablil MpaBUIIbHBINA OTBET HauucseTcs 1 Oam.
ITpu oTBeTe cTyneHTa MeHee uyeM Ha 60% BOIIPOCOB, TECTOBOE 3aJjaHHUE HE 3aUUTHIBACTCA U Y CTYACHTA
o0pasyeTrcs AT, KOTOPBIN TOJKEH OBITh 3aKPHIT B TECUEHUH CEMECTpa WM Ha 3a4e€THON HeJene.

YcBoeHue 3HaHMI Ha MPAaKTUYCCKUX 3aHATHUAX 10 TEMaM pasjiciia 1 IIPOBEPACTCA HA KOHTpOJ'ILHOfI

pabote Ne 1 mo pazneny.

Kounrpoasnas padora Nel (KP1)

Bapmuanr 1

Bapmuanr 2

1. Ouenurs:

IUIOTHOCTDB AACPHOI'0 BCIICCTBA

06’BCMHYIO IUIOTHOCTD 3JICKTPUYCCKOTO 3apsaa

2. Haiitn sHepruto:

HEoOX0AMMYIO ISt pasenenus supa O™ ua a-

BBIIEIHUBIIYIOCS IIPH cHHTe3e o + o= H + Li°,




wactuny u spo C'. Duepruu cssu spep O, eCIIM SHEPTHH CBSI3M HA HYKJIOH B sapax H?,

Clz,He4 Ha HYKJIOH COOTBETCTBEHHO 7.98 M»1B, He4, Li® paBHBI coOOTBeTCTBEHHO 1.11 M»1B,
7.68 M»sB, 7.08 M»B 7.08 M>»B, 5.33 M»sB
3. Haiiti BO3MOKHBIE 3HAYECHHS U30TOIMMYECKOTO CIMHA T ¥ ero MpoeKuu 1Z JJisg CUCTEM
P - H30TPUILIET T -ME30HOB N - U30TPUILIET T —ME30HOB

4. HaifTu KUHETUYECKYIO SHEPTHUIO IEKTPOHOB, IIPH KOTOPOH parallMOHHbIe U MOHU3AllMOHHbBIE TTO-
TEpU PaBHBI B
erIepoz[eCfsl2 JKejese Fegss6
5. HailTu KMHETUYECKYIO SHEPIHI0 MTM-ME30HOB, KOTOPHIE, MPOXO/I CPE3yY C MoKa3zaTeaeM mpesiome-
Hus N=1.6, W3J1y4aroT CBET MO/ yIIIOM 6=30°

IIkana oueHuBaHus 00y4aK0IEerocss HA KOHTPOJbLHOH padoTe
Kaxxgasi koHTponpHAsi paboTa COCTOMT M3 5 3amad. 3a KaxAyl0 BEpPHO PEHIEHHYIO 3a1ady
Hauucnsercs 3 Gamna. BepHblil xon pelieHusi 3agaud, HO HE MPABWIbHBIM OTBET olieHHMBaeTcs B 1
Oam.
[To pa3zneny B paMkax 1a00OpaTOPHOTO MPAKTUKyMa CTYACHT BHINONHSET 4 nabopaTopHbie pabOTHI U3
nepeyHs J1abopaTOPHBIX padoT.

Tpe6oBaHusi K BbINOJHEHUIO JJA00PATOPHBIX PadoT

JlaGopaTopHBIil MTPAaKTUKYM BBITIOJHSAETCS B COOTBETCTBUU C Ipad)IKOM BBINIOJIHEHUS Jabopa-
TOPHBIX paboT. O0BEM J1a0OPATOPHOTO MPAKTUKYMA IO AUCIHUIUIMHE COCTABIISIET 16 4acoB, CTYACHTHI
BBINIONHSIOT 6 naboparopHbix padboT. Kaxmas nmaGopaTopHas paboTa BeINONHsSIETCS OpUragamu B co-
cTaBe He OoJiee IBYX CTYACHTOB. Ha mepBoM, BBOJIHOM 3aHSTHH JIO CTYAICHTOB JOBOJHUTCS COJICPIKAHUE
Y KaJIeHAAPHBIN IJIaH TPOBEACHUS MPAKTUKYMa, YKa3bIBAETCS YHUCIO 0aIOB, KOTOPOE MOXKET HaOpaTh
CTYJICHT TIPH BBIMIOJTHCHHUH JJA0OPATOPHOTO MPAKTUKYMa B COOTBETCTBHH C JICHCTBYIOIIEH B BYy3¢ peil-
TUHTOBOM cucteMoil co 100-0amipbHON MIKANON OIEHOK, MPOBOJUTCS MHCTPYKTaX IO TEXHUKE 0e€3-
OIAaCHOCTH TIPH BBIIIOJIHEHUH Pa0dOT ¢ 0(pOpMIICHHEM B COOTBETCTBYIOIIEM KypHaiie. Ha aTom ke 3a-
HATUU TIPENoJaBaTeb BbIIAET 3aJaHue K nepBoi jaboparopHoil pabore. CTyneHThl 3HAKOMSTCS C
TEOpHEi, MOTYYaroT JOMYCK K JabopaTopHOil paboTe W MPHUCTYIAIOT K ¢ BBIONHeHH0. Ha BTopoM
3aHSATUU CTYJEHTHI BBHIMOIHIIOT MEPBYIO JIabopaTopHyI padoTy. Ha TpeTbeM 3aHATHU CTYACHTHI BbI-
MIOJTHSIOT BTOPYIO J1aOOpaTOpHYIO pabOTy U OCYIIECTBISIOT 3aIIUTY MEPBOM JTabopaTOpHON pabOTHI U
T.4. UToroBoe 3ansiTe 3aBepiaet 1a00paTOPHBI MPAKTUKYM B IIETTOM.

[Tepen xaxmoi abopaTopHOl pabOTON CTYAEHT CHAET KPATKUM KOJJIOKBUYM, OTpakKarollui
YPOBEHb MPEIBAPUTEIHHON MOJATOTOBKU K BBHIMOJIHEHHIO paboThl. KOMITOKBUYM MPOBOIUTCS B BHIE
YCTHOTO cOOECEeIOBAHMS C TPETIOAaBATENIEM.
B mporiecce BeinonHeHus paboThI CTYEHT:

M3y4YaeT MO0 JUTEPATypPHBIM JaHHBIM MTapaMeTPhl U XapaKTEPUCTUKH UCCIICTyeMOTO

npubopa, odpaias ocoboe BHUMaHUE Ha MPeIeIbHO IKCIUTyaTallHOHHBIE TaPaMETPBI;
- COCTaBJISICT TUTAH TIPOBECHMS SKCIIEPUMEHTA, OIECHUBACT HHTEPBAT U3MECHEHUS U3MEPSICMBIX BEJTH-
YHH, BBIOMPAET KOJIUYECTBO XapaKTEPUCTHUK, TOISKAIINX U3MEPEHHUIO U YUCIIO TOUYEK Ha KPUBBIX, 00-
pamasi ocoboe BHUMaHHE Ha BO3MOXKHbIE HE MOHOTOHHOCTH B MX XOJi€, COTJIacyeT TuiaH paboTHl ¢
MpernoaBaTenem;
- W3y4YaeT dKCIEPUMEHTAIBHYIO YCTAHOBKY, COOMpAaET (ECIM HY)KHO) U3MEPUTEIIHHYIO CXEeMY, 3HAKO-
MUTCS C IPAaBUIIAMH JKCILTyaTaI[ul BceX e€ JIEMEHTOB;
- TOTOBHUT YCTAaHOBKY K pabOTe M MPOBEPSET MPABHILHOCTD MOJTOTOBKH Y MPETIOIaBATEIIS;
- BKIIIOYAET HY>KHBIE MPUOOPHI M BHIMOIHSIET 3aIUIAHUPOBAHHBIN 00BeM M3MEpeHUi, oOpalias BHUMa-
HUE Ha BOCIIPOU3BOJUMOCTh Pe3yJbTaTOB. Bce KcIepuMeHTaIbHBIC JaHHBIC W ITOKAa3aHMs MPUOOPOB
3aHOCSITCS B pabouuil )KypHal;
- TMPOBOJUT MPEIBAPUTEILHYIO 00pa0OTKY PEe3yJIbTaTOB IKCIEPUMEHTA U CPAaBHHUBAET UX C OXKHUIac-
MBIMH 3Hau€HUSAMU. [IpeqbsBIIsieT moydeHHbIe JaHHbIEe TIPEToAaBaTeio;
- BBIKJIIOYAET YCTAHOBKY U CJIACT €€ MPETI0/1aBaTellto.

Bce nanHble, moigy4deHHbBIE B XO€ paOOTHI, 3alMCHIBAIOTCS B pabouuii 1a00paTOpHBI KypHAI.



Pabounii )xypHal 1o 1a00paTOpHOMY MPAKTUKYMY BEJIETCS B OTJCIIbHON TETpau.
ITo xaxxmoi mabopaTopHO paboTe B KypHAJ 3aHOCATCS:
- Ha3BaHUE paboTHI;
- 3aJ]JaHKE€ Ha BBIIIOJIHEHUE paboTBhI;
- I1J1aH padoThl;
- CXeMa YCTaHOBKH;
- TIEPBUYHBIC SKCIIEPUMEHTAJIbHBIC JaHHBIC B BHJIE Ta0auI 0e3 Kakux-I1r0o MmepecyeToB Wiu mpeodpa-
30BaHHI;
- pe3ynbTaThl IpeABapUTeNbHONW 00pabOTKH JAaHHBIX B 00beMe, HEOOXOAUMOM JUISl ONPEACIICHUS X
MIOJTHOTBI ¥ HAJIS)KHOCTH.
[To oxoHyaHUM PabOTHI TAOOPATOPHBIN KYPHAI MOIMUCHIBACTCS IPENOIABATEICM.
ITo uroram kaxoi 1abopaTopHOi paboThI 0OPMIIIETCS OTUET, KOTOPBIN CAAaeTCsl MPENoAaBaTeNo Ha
CJIEYIOILEM T10CIIE BBIIIOJIHEHUS JaHHOW paOOThI 3aHATUH.
OTuer JOIKEH BKIIOYATh:
- KpaTKO€ TEOPETUUYECKOE BBEACHHE, OTPAXKAIOLIEE YCTPONCTBO, IPUHLUII JEMCTBYS U Ha3HAYEHHUE HC-
CllelyeMOoro npuobopa;
- 33/1aHKE Ha BBIIIOJIHEHUE Pa0OThI;
- IUTaH IPOBEICHUS SKCIIEPUMEHTA;
- CXEMY YCTaHOBKHU U €€ KPATKOE€ ONHMCAHUE;
- pe3ynbTaThl U UX 00CYXAE€HUE, B TOM YHUCIIE aHAINU3 MOTPEUIHOCTH IKCIEPUMEHTA, METOAUKY 00pa-
OOTKH pe3yJbTaToB,
-TEOPETUUYECKUE PacUeThl, aHAJIN3 MTOJYYEHHBIX JaHHBIX U CPAaBHEHHE UX C JINTEPATYPHBIMU;
- BBIBOJIBI;
- CIIMCOK MCIOJIb30BaHHON JIUTEPATYPBHI.

Pa3zgen 2
Tect Ne2 (T2)
TectoBoe 3amanue no pazzaeny «SaepHble B3aUMOACHCTBUSIY:
e BpImoaHsgeTca 45 MUH.;
e cocTouT u3 15 Bompocos.

1. KynonoBckuit 6apsep paBeH: 1. LlenTpobexHBIi Oapbep paBeH:

Cl)v =h(+1)/2uR? 6)V:h2l(l+1)/2/4R 3) a)V =11 +1)/2uR? 6)V:h2l(l+1)/2yR

V=22, 1R*2) v - z2,2,e? IR 8V -z, IR 2) v - z,2,¢” IR

2. Kakast MoJienb 1M03BOJISIET BEIYUCTUTE cped- | 2. Kakas MoJienb Mo3BOJISIeT BRIYHCIUTE SHEPTHIO
HUN UMIYJIbC HYKJIOHA B SIpE: CBSI3H fJIpa:

a) ©epmu-eaz  6) Kanenvnas ) a) Pepmu-eaz  6) Kanenvnas

Obonoueunas 2) Obobowennas 8) Obonoueunas 2) Obobwennasn

3. Kakas MojieInb 1o3BoJIsIeT BEIUMCIUTh Mexa- | 3. Kakas Mojiennb 1mo3BosisieT OnucaTh KOJUICKTHB-
HUYECKUI 1 MarHUTHBI MOMEHTBI: HBIE JBUKCHUSI HYKJIOHOB SApa:

a) ©Depmu-caz  6) Kanenvnasa ) a) ©®epmu-eaz  6) Kanenvnasa  6) Obonoueunas
Obonoueunas ) Obodbwennas 2) Obodwennas

4. YUemy paBHa KUHETHYECKas SHEPIHs HyKJIOHA | 4. UeMy paBeH MEXaHU4YECKUI MOMEHT Spa 37Li?a)
B saape?a) ~0.2 Mb>B  6) ~2 M>B  ¢) ~20 -2  6)0 812 232
MsB  2) ~200 M5B

5. Kakoe sHepreruueckoe ycioBue HeoOxoau- | 5. Kakoe sHepreTndeckoe yclioBre HE0OX0AUMO
MO JUTS pacmajia sijipa: JUTS pacrasa sijapa:

a) MHG‘L <MK0H€‘L 6) MHa‘l. = MKOHEIL a) MH(J‘L <MK0H€‘L 6) MH(J'—L = MKOHEV.

6) MHLZ'-{. >MK0H€'~I 6) MH(I'—[. >MK0H€'—[

6. Kakoe cOOTHOIIEHNE MEX1Yy BEPOATHOCTBIO | 6. BeposTHOCTH pacnaza A U mepuoJ noxypacnaia
pacnazia A ¥ BpeMEHEM KU3HU T: T12 cooTHOCATCS KaK:




aQi=1"  6)i=t ei=t

2) A He 3aeucum om t

a) . =In2/Ty°  6)A=In2Typ°
6)]~ = |n2/T1/22) A= In2-T1/2

7. Kak MeHsercs co BPEMCHEM YHUCIIO paguOaK-
THUBHBIX smep:

a)N~e*  6)N~e™

¢) N~ (1-e”) 2N~ (1-e™)

7. Kak MeHsieTcsi cO BpeMEHEM B pe3yJibTaTe pacra-
Jla YUCIIO I0YCPHUX slep:

@) Nooy.~€™ 6) Nppy.~e™ A

8) Noou.~(1-€")  2) Noou.~(1-€)

8. Beibepure a-pacnaa: a) 023U —90™Th...
6) 6 'C—7"'N... 6)g°0*—50...

8. Pacman 47Be—>37Li+ve. .. DTO:
a) f-pacnad  6) f-pacnao  6) K-3axeam

9. Kakue B3auMOCHCTBUS OTBETCTBEHHBI 3a3-
pacnan? a) Cunvroe 6)
Cunvroe+anekmpomacH.  8)
Cunvroe+cnaboez) Cnaboe

9. Kakue B3auMOI€MCTBHSI OTBETCTBEHHBI 32 01
pacnian? a) Cunvroe

0) CunvHoe+anexmpomacH.

8) Cunvnoe+cnaboe  2) Craboe

10. Yto nocroBepno HE paBHO HyIIO Y
HEUTPUHO?

a) macca 6) snexkmpuveckul 3apso

8) 6apuoHHbLU 3aps0 &) 1enMmOHHbIU 3apsi0

10. YTo 10CTOBEPHO PaBHO HYIIO Y HEUTPUHO?
a) macca 6) snexmpuyeckull 3aps0
8) bapuoHHbLL 3apsa0 &) 1enMOHHbIU 3apsi0

11. DHepreTuyeckoe pacrnpeaeeHue o-4acTUIl
B O-pacmaje:a) pasHomepHoe 0) 0 —
dyHxyuu 8) ClI0JICHOE

11. DHepreTrueckoe pacrpeesieHue 31EKTPOHOB B
B -pacnane:a) Henpepwvigrnoe 0) ouckpemnoe
8) cmeuannoe

12. Kakast u3 cummeTpuii Hapyiiaercs B 6era-
pacmaje:
a) C o) P 8) T 2) CP 0) CPT

12. Kaxoii BapuaHT Te€Opuu c1ab0ro B3auMoieii-

CTBUS IOMHHHUPYET:
a)V+A 6) V-As) V+S 2)V-S 0)V-T

13. Ilpu xaxkoi sHEPruM UIYT PEAKIUU HETOJ-
HOro npoHukHoBeHus d B siapo?
a) Ed<Vk 5) Ed:Vk 6) Ed>Vk

13. Kakas 13 nepeunciaeHHbIX peakinii MOXET UATH

IMPpAMBIM MCXaHU3MOM:
a) pte-2C 6) d+6°C  B) o +¢2C

14. lllupuHa 3HEPreTUYECKOT0 YPOBHS BO3-
oyxnennoro siapa (I)
a)l ~ht 6)[h~t B)I't~h

14. Bpemsi )KM3HU SHEPTE€TUYECKOTO YPOBHS BO3-
OyXIEHHOTO si/ipa (T)
a)t~hl 6)th~T B)It~h

15. Korma Mo:kHO HCClIeI0BaTh CAMBIA HU3KUM
YpOBEHb BO30YXACHHUS s]Ipa
a)n+saapo 6) o+ a1po
r)y+saapo 1) d+ sapo

B) p + Aapo

15. DHeprust BO30YyX1eHUS POMEKYTOUHOTO sijipa
(ea — DHEPTUSI CBSI3M) TIPU 3aXBATE O YACTHIIBI C
sHepruen E,:

a)ea0) Eq+ea  B)Eg-ga

IIxaja oueHUBaHUA 00y4AIOLIErocsi HA TeCTe
Kaxxapiit TecT cogepuT no 15 BompocoB. 3a KaXKAbli MPaBHIbHBIN OTBET Hauucisercs 1 Oam.
IIpu otBete cryaeHTa MeHee yeM Ha 60% BONPOCOB, TECTOBOE 3aJaHUE HE 3aUNUTHIBACTCA U Y CTYACHTA
oOpa3yercs A0JAT, KOTOPBIN JOHKEH OBITh 3aKpPBIT B TEUEHUH CEMECTpa WIIM Ha 3a4eTHOM HeJlele.

VYcBoeHNe 3HAHUM Ha MPAKTUYECKUX 3aHATHUSIX 0 TeMaM paszfena 2 MpoBepseTcss Ha KOHTPOJIb-

HOM paboTe mo pazgeny.

KonTpoabsnas padora Ne2 (KP2)

Bapuanr 1

Bapmuanr 2

1. Hamucathk cxeMy ypoBHEH, ONIPEAETUTH C €€ TOMOIIbIO CIIMH-YETHOCTh M HAWTU U30TOIBI C aHAJIO-
TUYHBIMHU IEPHBIMU CBOMCTBAMU JUISL:

8949

1
N,

2. I/ICHOHBSyﬂ (I)OpMyJ'Iy IJI SHEPTHUHU CBA3U, ONPCACIINTDL BKIIAA KAXKAOT'0 U3 CJIaraCMbIX JJIA

Capg™
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3. HaiiTu oTHOIIIEHHE BBICOT KYJIOHOBCKOTO U IIEHTPOOEKHOT0 6aphepoB MU UCITYCKaHUH albda-

2
YaCTHII IIpaMu Pggg ¢ 1=2.

4. Omnpenenutb OpOUTATBHBIM MOMEHT aib(a-yacTULl, YHOCUMBIN B pacrajgax

Po(5/2)) — Pb(5/2))

Ra(1/2") — Rn(5/2")




5.  OmpenenuTs BO3pacT APEBHUX JEPEBSIHHBIX PEAMETOB, Y KOTOPBIX YZE/IbHAas aKTUBHOCTh Cs" co-
cTaBisieT 3/5 yaenbHOW aKTUBHOCTH B TOJIBKO YTO CPYOJICHHBIX JEPEBBSIX.

IIkana oueHnBaHusi 00y4aIerocss HAa KOHTPOJbHOM padoTe
Kaxnass koHTponbHas paboTa COCTOMT M3 5 3aha4. 3a KaXIyI0 BEpHO PEHICHHYIO 3aaady

Hauucasercs 3 Gara. BepHblii X0 pelleHus 3aja4d, HO HE NPaBHJIBHBIA OTBET OLECHHMBAcTCA B 1
OoaJuI.

BOoo~NoOR~WNE

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24.
25.
26.
27.
28.

OuneHo4HBIE CPeICTBA A1 IPOMEKYTOYHOM aTTecTALMHI
Bomnpocel Kk 3xk3aMeny
OHeprus cBA3M sipa.
Cunres nerkux sanep. TepmosiniepHble peakLyy.
Macca, MeTo1bl U3BMEPEHHUSI MACCHI SIIED.
I'amma-uzmyuenue suep. « DIEKTPUUECKUE» U «MAarHUTHBIE) MEPEXOBI.
Knaccudukanus 3neMeHTapHbIX YacTHIl — (POTOHBI, JIENTOHBI, aJIPOHBIL.
SnepHble peakuu Noj IeHCTBUEM raMMa-KBaHTOB.
DHeprus cBA3M HYKJIOHOB B sifipe. CpesiHsas SHeprus CBsA3U HYKJIOHOB. Y CTOMYHBOCTS SAEP.
BHyTpeHHs1 KOHBEpCHSL.
JIMnIOJIBHBIN 1 KBaJAPYIOJIBHBIN AIEKTPUYECKUI MOMEHTHI s1pa.
TpancypaHoOBBbI€ 3i1IeMEHTBI. MeTOIbI TOJIY4YEHUS.
3aKOHbBI COXPAHEHUS B SJEPHBIX PEAKIUAX (CHIIBHOE B3aUMOJICHCTBUE).
DHepreTuyeckre NOTEPU YaCTHIl Ha MOHU3ALMIO U Bo30ykaeHue. loHu3aloHHbIH pooer.
Panuyc sinapa. «95neKTpOMarHuTHBIN U «SIEPHBII» painyChl, METOAbI U3MEPEHMUSL.
B3aumopneicTBue raMMa-KBaHTOB C BEILIECTBOM
KBapkoBast MoziesIb aJpOHOB.
Pa3mepsl HyKII0HA.
UepeHKOBCKOE U3IIyYECHHUE.
SlnepHoe B3aMMOAEHCTBHUE YACTHUL] IPH HU3KKX 3Heprusix. OOpa3oBaHue NPOMEXYTOUHOTO sJIpa
Ob6omoueunas Mozenb siapa. [IpaBumna 3anmoHeHUsT 000JI0YEK.
OHeprus CBA3M s1ep.
3aKOHbBI COXPAHEHUS U pa3IMYHbIE TUITBI B3aUMOAEHCTBUH.
CaolicTBa apoOHOB.
Kanensnas monens snapa. [lonyamnupudeckast popmyna aisi SJHEPTUH CBSI3U SAEP.
VYnpyroe paccesaue. opmynsl Pezepdopna, Morra.
Kocmuueckue myun. XMMUYECKUN COCTaB, SJHEPTUSI.
[IpsiMble siaepHble peakuuy. Peaknuu nox AeNCTBUEM JEHTOHOB.
Oco0eHHOCTH SAEPHBIX PEAKIU O 1EHCTBUEM 3apsKEHHBIX YaCTHUILL.
OCHOBHBIE XapaKTEPUCTUKH PaJMOAKTUBHOTO pacnajia siaep. 3aKOHbI paAO0aKTUBHOIOpaclaa.
DHepreTuvecKue ycloBUs BO3MOXKHOCTH paJOaKTUBHOIO pacmaja.
SAnepnas uzomepus
Jlenenue siipa (MeXaHU3M JeJIEHUS] Ha OCHOBE KarelbHOM MoJenn).
IlocnenoBarenbHbIEe palMOaKTUBHBIE IpEeBpallcHNs. BekoBoe ypaBHEHUE.
CaoiicTBa yacTull, BXOASIINUX B COCTaB aToMa (e, p, I).
o- Pacnian. Mexanusm o- Pacriaga (kauecTBEHHOE pacCCMOTPEHHUE).
Ceuenue g/1epHbIX peakluil Ipy HU3KUX IHEPIrUsiX (AucrnepcuoHHas ¢popmyia).
KBapkoBas Mozienb aipoOHOB.
Panuanyonnblie noTepu 3apsKeHHBIX YacTHILL
B-Pacnan. Paznuunsie Buasl B-Pacnaga. KauectBeHHOe paccMoTpenne Mmexanusma [3-Pacnana.
OO6pa3oBaHne XUMHUUECKUX JIEMEHTOB B IIPUPO/IE.
3apsn siapa, METO/IbI U3MEPEHHUs 3aps/a sipa.
OObenruHeHne B3auMOIeHCTBUIA TPU BBICOKUX YHEPTHUSX.



IIIkajia oueHNBAHUs 00YYAIOLIerocsi Ha IK3aMeHe

Onenka Banabl
YpoBeHb 0CBOEHMSI MaTepHUasia (cran- peiiTUHTOBOI
JlapTHas) OLIEHKH
Teopernyeckoe copep)aHue TUCHUIIMHBI OCBOCHO MOJIHOCTHIO, 0e3 | OTIn4yHO 36-40
npo6esIoB, HEOOXOAUMBIE MPAKTHUECKUE HABBIKA pAabOTHI ¢ MaTepua-
JIOM TOJHOCTBIO copMupoBaHbl. OOydYarOMIMICS HCYEPIBIBAOLIC,
MOCJIeIOBATENbHO, YETKO M JIOTHYECKH CTPOMHO H3J1araeT marepual,
YMEET TECHO YBS3bIBATh TEOPHUIO C MPAKTHUKOM, BIIa/IeeT pa3HOCTOPOH-
HUMH HaBbIKAMH W TIPUEMaMHU BBIOJHEHHUS MPAKTUYECKUX 3a/ad,
IpUYeM He 3aTPYAHSACTCS C OTBETOM IPH BUIOM3MEHEHHH 3a/ITaHUH.
Teopernyeckoe conaepKaHue AUCLHUIUIMHBL OCBOCHO IPAKTHYECKH | XOPOLIO 31-35
MOJHOCTBIO, 00YYaIOUIMICS TPAaMOTHO U IO CYIECTBY M3J1araeT Mare-
puai, He JOIMycKasl CYIIECTBEHHBIX HETOYHOCTEH, MPAaBUIBHO MPUMeE-
HSET TEOPETUYECKHE MOJIOKEHUS IPU PELICHUH MTPAKTUIECKUX BOIIPO-
COB W 3a71a4, BJIaJeeT HEOOXOIUMBIMI HaBBIKAMU U MPHEMaMH UX BbI-
TIOJTHEHMS.
Teopernueckoe copepkaHne TUCHUIUIMHBI OCBOCHO YacTU4HO, 00y- | Y nmoBie- 24-30
YAIONIMKCS MMEET 3HaHHsS TOJIBKO OCHOBHOT'O Marepuala, JOIyCKaeT | TBOpPHU-
HETOYHOCTH, HEJOCTATOYHO MPaBUJIbHBIE ()OPMYITHPOBKH, HAPYIICHHUS | TEJIBHO
JIOTMYECKOM TTOCIIeIOBATEIFHOCTH B M3JIOKEHUU MaTrepuaia, HO Ipo-
0eJpl He HOCST CYIIECTBEHHOTO XapakTepa, He0OXOAUMBIC MpaKTHYe-
CKHE HaBBIKH pabOTHI C OCBOCHHBIM MaTE€PHAJIOM B OCHOBHOM c(op-
MHUpPOBAHBI, OJHAKO OOYYAIOIIUICS MCIBITHIBACT 3aTPYIHEHHS IPH
pELICHUH MPAKTUYECKUX 3a/1a4.
Teopernueckoe copepkaHue TUCIMILIAHBI OCBOGHO YacTUYHO, 00Y- He 0-23
YAIONIMICS AOIMYCKAaeT CyLIECTBCHHBIC OIIMOKH, HE BUIHUT B3aUMOCBS- |  yIOBJE-
3M TEOPHH C MPAKTUKOM, HEOOXOAUMBIE MPAKTUYECKHE HABBIKH pabo- | TBOPH-
Thl He c(OpPMUPOBaHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX paboueil | TeabHO
MpOTrpaMMOil JUCHUIUIMHBI y4eOHBIX 3a/JlaHuil HEe BBIMOIHEHO. Heoo-
XOZMMa JIOTIOJIHUTENbHAsl CaMOCTOsITeNIbHAsE paboTa HajJ MaTepuaIoM
Kypca.
Basinel uTOroBOIM PERTHHTOBOM OIEHKH 10 TUCHUTUIHHE «SaepHas pusnkay:
banisl
(utoroBoit OcBoenue
N . . TpeGoBanus Kk 3HAHUAM
PEUTHHIOBOH | KOMIETeHIUI
OLIEHKN)
100-85 IIponBunyThiii | OTBETBI Ha IOCTABJIEHHBIE BONPOCHI IIOJHBIE, YETKHE U
YpPOBEHb pasBepHyThle. PemieHuss 3amad  JOTMYHBI, JIOKa3aTeNbHBI U
JEMOHCTPUPYIOT aHAJIUTUYECKHE M TBOPYECKHE CHOCOOHOCTH
CTY/CHTA.
84-70 Cpennuit JlaroTcs moJiHbIe OTBETHI Ha MOCTaBJIEHHBIE BONpPOCHL. [lokazaHo
YPOBEHb YMEHUE BBLACTATh NPUYHMHHO-CIECICTBEHHbIE CBs3U. llpum
pemieHnH  3a7ad  JIONMyIIEeHbl  HE3HAYUTEIbHBIE  OIIMOKH,
UCTpPABJIEHHBIE C  TOMOIIBIO  «HABOJMIIMX»  BOIPOCOB
Tpero/laBaTersl.
69-60 bazoBbIit OTBeTel Ha BONPOCH W PEIICHUS IOCTABJIEHHBIX 3a1ady
YPOBEHB HEIOCTaTOYHO TOJHBIE. JlormKka W TOCIeNOBAaTENbHOCTh B
pelIeHNH 3ajJady HMMEIT HapylleHus. B oTBeTax OTCYTCTBYIOT
BBIBOJIBI.




Crynent, nomyuuBmmii Mmeaee 60% OT MakCHMMalbHOTO Oaylia 3a pas3jieN AUCIHILTUHBI WU
MIPOMEXYTOUHYIO aTTECTALlMIO, CYUTAETCS HEATTECTOBAHHBIM 1O JaHHOW JUCLHUIUIHHE.

YyeOHo-MeTOoAMYecKOe M HHGOPMALIMOHHOE O0ecriedeHUue Y4eOHOM U CIIUTIIUHbI
OcHoBHas nuTeparypa:

1. bonynos, E. H. ba3oBsIif kypc Ghu3uKu: MexaHHWKa, MOJICKYJISIpHAs (PU3HKa, SJIEKTPOCTATHKA,
MOCTOSIHHBINA JJICKTPUUECKUN TOK, MarHeTU3M, BOJIHOBAs ONTHKA, 3JIEMEHTHI KBAHTOBOW MEXAaHHKH,
aToMHOM | snepHoM ¢usuku: yaueOHnuk / E. H. bomynos. — Canxkr-Ilerepoypr : III'YIIC, 2020. — 319
c. https://e.lanbook.com/reader/book/156026/#1

2. Capuna, M. I1. Ontuka. KBanToBas mpupojia U3JIy4eHHs. DJIEMEHThl KBAHTOBOM MEXaHHKHU.
OcHoBbl (hu3uku TBepaoro tena. SnepHas gusuka : yaebnoe nocodue / M. I1. Capuna. — Hoocu-
oupck : HI'TY, 2018. — 123 c. https://e.lanbook.com/reader/book/118469/#1

3. Cagennes, U. B. Kypc o0mieit pusuku : yaebnoe nmocobue : B 3 romax / U. B. CaBenbeB. —
13-e u3n., crep. — Canxkr-IletepOypr : Jlans, [0. r.]. — Tom 3 : KBanToBas ontuka. AToMHast pu3HKa.
@usuka TBepporo Tena. dusmka aroMHOrO sAApa M dneMeHTapHbix yactun — 2019. — 320 c.
https://e.lanbook.com/reader/book/123463/#4.

JononHuTenpHas tuTeparypa:

4. bapcykoB, O. A. OcHOBBI (pU3UKK aTOMHOTO Aapa. SaepHbie TexHonoruu : Mmonorpadus / O.
A. Bapcykos. — MockBa : OU3MATIIAT, 2011. — 560
c. https://e.lanbook.com/reader/book/2722/#1

5. Kepewanuna, E. JI. Ontuka u sinepnas ¢usuka / E. JI. Kepewanuna, H. H. benkoBa. —
Cankr-Ilerepoypr : HI'YIIC, [6. r]. — Yacrs 1 — 2013, — 52
c. https://e.lanbook.com/reader/book/44058/#16

6. IlpakTukym Mo pemieHuto 3aaa4d mo odmemy Kypcy ¢usuku. OCHOBBI KBaHTOBOM (PU3UKU.
Crpoenue BemecTBa. ATOMHas | siiepHas ¢usuka : yueOHoe mocodbue / H. I1. Kanamnuukos, H. M.
KoxeBuukos, T. B. Koteipso, I'. I'. Cnupun ; non pemakumeit H. Il. KanamnukoBa. — CaHKT-
[MerepOypr : Jlans, 2014. — 240 c. https://e.lanbook.com/reader/book/49468/#2

Y4eOHO-METOAUUECKUE TOCOOHS

7. N3yuenne kocMmuueckux jiyued [Tekct] : meron. yka3. K BbII. J1a0. pab. nmo aucu. "SnepHas
¢uzuka" s crya. cnen. 14.05.02 "AToMHBIE CTaHIIMM: TPOEKTUPOBAHME, SKCILTyaTallus U UHKUHU-
puHr" ounoi popmsl 00yu. / coct. YepHosa H. M. - banakoso : BUTU HUAY MU®U, 2019. - 28 c.

8. N3yuenue paboThl CHMHTHILISIIUOHHOTO cueTyrKa [TekcT] : MeToa. yka3. K BbII. J1a0. pad. mo
muct. "SAnepnas ¢uzuka" nus cryn. crem. 14.05.02 "ATOMHBIE CTaHIIUU: TPOCKTUPOBAHUE, DKCILTya-

Talust ¥ WHXUHUPUHT" ouHOM (opmbl 00yu. / coct. YepnoBa H. M. - bamakoso: BUTU HUAY
MU®U, 2019. - 20 c.
9. M3yuenune CBOWCTB W OIpeesieHue MaKCHUMajbHOM sHepruu Oeta-pacmaga [Tekct] :

METO/1. YKa3. K BhIM. J1a0. pad. mo auch. "Anepuas ¢uszuka" misg cryna. cner. 14.05.02 "AToMHbIe CTaH-
IIUH: TPOEKTUPOBAHME, IKCILTyaTallus U UHXKUHUPUHT" 04HON (popmbl 00yu. / coct. Yepnoa H. M. -
banakoso : BUTU HUAY MU®U, 2020. - 28 c.

10. HccnenoBanue TpeKOB MOHU3UPYIOIIUX YaCTUI B BEICOKOTEMITEpaTypHOi nudy3noH-
Hol kamepe [Tekcr] : Meroa. yka3. K BhIN. Jiald. pab. mo aucu. "Snepuas ¢uszuka" st CTyA. CHEIl.
14.05.02 "ATOMHBIE CTAHLIMU: TPOEKTUPOBAHUE, IKCIUTYaTallUsl U HHKUHUPUHT" OYHOH opMbI 00yY. /
coct. Yepnosa H. M. - banmakoso: BUTHU HUAY MU®U, 2020. - 28 c.

11. Omnpenenenue TmnepuoAa IoJIypacnajga paJuoOaKTUBHOIO JOJTOKUBYIIETO H30TONA
[Tekct] : MeTom. yKa3. K BhIM. J1a0. pad. mo guci. "Anepuas ¢usuka" mis crya. coer. 14.05.02 "Atom-
Hbl€ CTaHIMHM: MPOCKTHPOBAHME, OKCIUIyaTalluss M HWHXUHUPUHT' oOuyHOH ¢opmbl 00yd. /
coct. Yepnosa H. M. - banakoso: BUTU HUAY MU®DU, 2019. - 20 c.

12. O¢dexr Komnrona [Tekcr] : Meron. yka3. K BbII. Ja0. pal. mo aucu. "SAnepnas ¢pusu-
ka" s cryn. cnend. 14.05.02 "ATomHBIE CTaHIIMM: IPOESKTUPOBAHKE, SKCILUTyaTalsl U WHKUHUPUHT"
o4yHO# popmbl 00y4. / cocT. Yepnosa H. M. - banakoso : BUTU HUAY MU®U, 2019. - 28 ¢

13. Paccestaue anbda-gactun BemectBoM. OnbIT Pesepdopaa [TekcT] : MmeTo. ykas. K BBIIL.
na0. pab. no aucu. "Snepuas ¢usuka" g cryn. crneu. 14.05.02 "ATomMHBIE CTAHIIMH: TPOEKTUPOBA-
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HUE, SKCIUTyaTals 1 HHKUHUPUHT" 04HOM hopmel 00yu. / coct. Yepnosa H. M. (B anmpobarun).

14. Onpenenenne 3ueprun Anbha-gacTuIl o IuHe podera B Bo3ayxe [ Tekcr] : MeTo. ykas. K
BhIN. 71a0. pad. mo muci. "SnepHas pusuka" mis cryn. crer. 14.05.02 "AToMHBIE CTaHIIUU: TPOCKTHU-
pOBaHUe, dKCIUTyaTallus W WHXUHUPHUHT" o4HOU (opmbl o0y4. / cocT. YepnoBa H. M. - bamakogo :
BUTU HUSAY MU®U, 2019. - 24 c.

MarepuajibHO-TEXHHYECKOE o0ecnieyeHne y4eOHO# THCIUTLTHHbI

JIeKIIMOHHBIE W MPAKTHYECKUE 3aHATUS MPOBOISATCS B YYCOHOH ayqUTOpUH, 00OPYIOBAHHON
BUJICOIIPOCKTOPOM, SKPAHOM, [IEPCOHATBHBIM KOMIIBIOTEPOM U JIMHAMHKAMH.

JlaGopaTopHBbI€ 3aHSTHS TPOBOISATCS B JTaboparopuu «SlnepHas (husnka», OCHAICHHOH J1abopa-
TOPHBIM 000pPY/IOBaHUEM JIJISl BBITIOJHEHUS BCeX Ta00paTOPHBIX padOT COTJIaCHO MepedHsl 1abopaTop-
HBIX padoT.

i caMOoCTOSITeIbHON pabOThl 00YYArOIIUXCS UMEIOTCS CICIUAIM3UPOBAHHBIC MMOMEHICHHUS,
000pyI0BaHHBIC MIEPCOHATHLHBIMU KOMITBIOTEPAMH C BBIXOJIOM B IHTEpPHET U ¢ OCTYIIOM K AJIEKTPOH-
HO-OMOJIMOTEYHOW CHUCTEME, DJJICKTPOHHOW OWUONMHMOTEeKE ¥ ANEKTPOHHOW WH(POPMAIMOHHO-
o0pa3oBaTenbHOM cpesie By3a, a TaKKe K JPYrUM OUOIMOTeYHBIM (DOHAAM.

YueOHO-MeTOANYeCKHE PEKOMEH/IALMH 1JIsl CTYAeHTOB

1. YkazaHus Ui TpOCITyITUBaHUS JTCKIUNA

Ilepen HayasoMm 3aHATHH BHUMATEIbHO O3HAKOMUTHCS C y4EOHBIM IJIAHOM IIPOBEACHUS JIEK-
M U CIUCKOM PEKOMEHI0BAaHHOM JIUTEPATYPHI.

Ilepen nocemieHueM oyepeHOM JEKIMM OCBEXUTh B AMATH OCHOBHbIE KOHLIEIIIUH IPOMIeH-
HOro paHee marepuaya. [loaroroBuTh npu HEOOXOAMMOCTH BONPOCH! Mpemnoaasarento. He Hago oma-
caTbCsl, YTO BOMPOCHI MOTYT OBITh IPOCTHIMHU.

Ha nexnum ocHOBHOE BHUMaHHE CIEAYET YACHATh HE popMysiaM U MaTeMaTHYECKHM BBIKJIAI-
KaM, a COJICPKAHUIO 3Y4aeMbIX BOIIPOCOB, ONIPEEIECHHUSIM U IIOCTAHOBKAM 3a/1a4.

B nponecce n3yueHus JIEKIMOHHOTO Kypca HEOOX0AUMO 10 BO3MOXKHOCTH 4acTO BO3BpaIlaTh-
Csl K OCHOBHBIM IOHATHUSIM U METOJaM pelIeHus 3aJad (3/1eCb BO3MOXKEH BbIOOPOUYHBIN KOHTPOJIb 3Ha-
HUH CTYJCHTOB).

XKenatenbHO MCMOIB30BATh KOHCIEKTHI JIEKIIUH, B KOTOPBIX UCHOJIB3YETCs MPUHATAs Mpernoja-
BaTelIeM cucTtemMa 0003HaueHU M.

Jns 6os1ee moApoOHOTO M3yUeHHs Kypca clieyeT paboTaTh ¢ peKOMEHJOBAHHBIMU JIUTEPATYP-
HBIMH MICTOYHUKAMH W BHOBb IMOSIBIISTFOIIMHCS UCTOYHUKAMHU.

2. VKa3aHus U y4acTHs B IPAKTUYECKUX 3aHATHUAX

[lepen mocenieHHEeM MPAKTHYECKOTO 3aHATHS YSCHUTH TEMY U CAMOCTOSITENIbHO M3YYUTh CBS-
3aHHBIE C HEH MOHATHS U METOJIbl PELIeHUs 3ajiau.

[lepen perieHneM 3aqad akKTHBHO y4acTBOBATh B OOCYXICHHH C IMPETOJaBATENIEM OCHOBHBIX
MOHATHUH, CBA3aHHBIX C TEMOH MPAKTUYECKOTO 3aHATHUS.

B mporuecce pemienus 3aa4 BECTU JAUCKYCCHUIO C MPENOJIaBaTeNIeM O MPaBUIBHOCTH MPUMEHe-
HUS METOJIOB UX PEILEHHUS.

[To BO3MOXHOCTH CaMOCTOSITENILHO JIOBOJIUTH PELICHHE MPEAaraéMbIX 3aJad O OKOHYATeNlb-
HOTO UTOTA.

B KOHIIE MPaKTHYECKOTO 3aHATHS MPH HEOOXOAMMOCTH BBIACHUTH Y TIPENOJIaBaTelsl HESICHBIC
BOIIPOCBHI.

OCHOBHBIE pe3yJIbTaThl BHITOTHEHHUS Pa0OTHl HEOOXOAUMO pacIievyaraTh.

3. Yka3zaHus Ui BbINOJIHEHHS Ja00paTOPHBIX paboT

CobmoiaTe TpeOOBaHMS TEXHUKU 0€30MacCHOCTH, JJIS Yero MpOCHIyllaTh HEOOXOIUMBbIE paszb-
SICHEHHSI O PaBUJILHOCTH MOBE/IEHUS B Ta0OpaTOPUH.

[lepen BbIOTHEHUEM J1a0OPATOPHOM pabOTHI MPOBECTU CAMOCTOSATENBHO MOATOTOBKY K padboTe
M3YYUB OCHOBHBIE TEOPETUUECKUE MOJIOKEHHSI, 3HAHUE KOTOPHIX HEOOXOIUMO Il OCMBICIIEHHOTO BbI-
MOJIHEHUS pabOTHI.

B npouecce BbimosHeHUs] pabOTHI CleAyeT MOCTOSHHO OOIAThCs C MperojaBaTeieM, He J10-



IIyCKas 110 BO3MOYKHOCTH HEIIPABUIIBHBIX JCHCTBUM.

OCHOBHBIE pe3yJIbTaThl SKCIIEPUMEHTOB HE00X0AUMO 3a(hpUKCHPOBATh B MMCbMEHHOM BHJIE.

[Tpu cpaye 3auera mo paboTe MOATOTOBUTH OTYET O MPOJEIAHHOW paboTe, I/ie AOJKHBI OBITH
OTpa)KEHbI OCHOBHBIE PE3YJIbTATHI U BHIBOJBI.

4.Yxa3aHus AJ1s BBIIOJIHEHUS CAMOCTOSITEIbHON paOOThI

[lonyunTs y npemnojaBaTens 3aJaHUE U CIUMCOK PEKOMEHJIOBAaHHOW JMTeparyphl. M3ydenue
TEOPETUYECKUX BOIPOCOB CIENYET IPOBOJUTH 110 BO3MOXKHOCTH CAMOCTOSITEIBHO, HO IIPU 3aTpyIHE-
HUSAX 00palaThes K NpenojaBaTeno.

[ToAroTOBUTH MUCHMEHHBIN OTYET O MPOJICTAHHON padoTe.

IIpu BbIMONIHEHHM (POHTAIBHBIX 3aJaHUN MO YCMOTPEHHUIO IpenojaBareis padoTa MOXKeT
OBITH OlLleHeHa 0e3 MUChMEHHOTO OTYEeTa Ha OCHOBE OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL, IPH YCIOBUU
aKTUBHOM CaMOCTOSITEIIbHON pabOTHI.

[ToAroToBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

MeToauyeckue peKOMeHIaMu /sl IPenojgaBarTesien

1. Ykazanus 11 npoBeIeHUs JEKIUH

Ha nepBoii BBOHOI JieKuu crenarb oOumii 0030p cofepxkaHusl Kypca U OTMETUTh HOBBIE Me-
TOJBI U TOJIXOJIbI K PELICHUIO 3a/1a4, paCCMAaTPUBAEMBIX B KypcCe, IOBECTH J0 CTYJACHTOB TpeOOBaHU
Kadeapsl, OTBETUThH HA BOIIPOCHI.

[Ipy mMoAroTOBKE K JIEKIIMOHHBIM 3aHATUSAM HEOOXOAMMO MPOAYyMaTh IJIaH €ro MpoBeIeHUs, Co-
JiepKaHue BCTYIUTEIbHON, OCHOBHOM U 3aKIIIOYUTENBbHOM 4aCcTH JEKIUH, O3HAKOMUTHCSA C HOBUHKAMU
y4eOHOU U METOAMYECKON JTUTepaTyphl, MyOIUKALUIMH MEPUOINYECKON MeUaTH Mo TeMe JIEKIIHOHHO-
IO 3aHATHsL. Y TOUYHUTH IUIaH MPOBEACHUS MPAKTUYECKOr0 3aHATHUS 110 TeMe Jiekuuu. [lepen nsnoxxenu-
€M TEKYIIETo JICKIIMOHHOTO MaTepualia HallOMHUTh 00 OCHOBHBIX UTOTAX, JOCTUTHYTHIX Ha MPEAbIAY-
mmx Jiekiusax. C 3Toi 1enblo 3aJaTh HECKOJIBKO BOIPOCOB ayAMTOPUU M OCYIIECTBUTH BHIOOPOUYHBII
KOHTPOJIb 3HAHUSI CTY/ICHTOB.

B Xone neKIMOHHOTO 3aHATUS NpernojaBaTelb JOKEH Ha3BaTh TeMy, yuyeOHbIE BONPOCHI,
O3HAKOMHTH CTYACHTOB C IMEPEUYHEM OCHOBHON U JOMOJHUTEIBHOU JUTEpPATyphl MO TEME 3aHATHUA.
PackpsiBast copepkaHre yueOHBIX BOIPOCOB, AKLIEHTUPOBATh BHUMAHUE CTYJEHTOB HAa OCHOBHBIX Ka-
TEropHsX, SIBICHUSAX U Mpolieccax, 0OCOOEHHOCTSIX UX MpOoTeKaHus. PackpbIBaTh CYIIHOCTh U COJEPKa-
HUE€ Pa3IMYHBIX TOYEK 3PEHUS M HAYYHBIX MOIXOJO0B K OOBSCHEHHUIO T€X WJIU WHBIX SBJICHHUN U MPO-
LIECCOB.

Crnenyer apryMeHTUPOBAHO 0OOCHOBATH COOCTBEHHYIO MO3HIIUIO TIO CITIOPHBIM TEOPETUYECKUM
BoripocaMm. [IpuBoauThs npumMepsl. 3a1aBaTh MO X0y M3JIOKEHUS JEKIMOHHOTO MaTepuasga puTopuye-
CKHE BOIIPOCHI U CAMOMY JlaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3ALUU MBICIUTEIbHON Jes-
TEIBHOCTHU CTY/ICHTOB, MOBBILIEHUIO UX BHUMAHHS U UHTEpPECa K MaTepHally JEKIHNH, €€ COIECPKAHUIO.
[IpenogaBaTens JOMKEH pyKOBOJIUTH pabOTON CTYJIEHTOB MO KOHCIIEKTUPOBAHUIO JIEKIIMOHHOTO MaTe-
puana, MmoJa4epKuBaTh HEOOXOJIUMOCTh OTPAKEHUS B KOHCIIEKTaX OCHOBHBIX MOJIOXEHHH M3ydaeMoi
TE€MBbI, 0CO00 BBIJIENISAA, KAaTerOpUaIbHBIN anmapaT. B 3akimounTenbHOM 4acTH JIEKIMH HEOOXO0IUMO
chopMynupoBaTh OOIIKE BBIBOJBI IO TEME, PACKPHIBAIOIINE COJIEPKaHNE BCEX BOMPOCOB, MOCTABICH-
HBIX B JeKIMU. OOBSBUTH IUIAH OYEPEIHOI0 MPAKTUUECKOI0 3aHATHS, JaTh KpaTKUE PEKOMEHAAIUU 110
MOATOTOBKE CTYAEHTOB K MPAKTUYECKOMY 3aHATHIO0. ONpeNennuTh MECTO U BpeMsl KOHCYJIbTAIlUU CTY-
JIEHTaM, MOKEeIaBIIUM BBICTYIIUTH C JIOKJIa/laMu U pedepaTami.

Ha mocnenneit nekuuu yaenuTh Bpems Is 0030pa Hanbosiee BaXKHBIX IMOJIOKECHHI, paccMOT-
PEHHBIX B Kypce.

2. Ykazanus AJid NPOBEACHUS TPAKTUUYECKUX 3aAHITHI

YeTko 0003HaYUTH TEMY MPAKTUYECKOTO 3aHATHSI.

OO6cyauTh OCHOBHBIE TIOHATHS, CBS3aHHBIE C TEMOU MPAKTUYECKOTO 3aHITHSI.

B mpouecce pemienus 3agad BECTH JUCKYCCHIO CO CTYAEHTaMU O MPaBUIBHOCTH NPUMEHEHUs
TEOPETHUYECKUX 3HAHUM.

OTMmeuaTh CTYJEHTOB, HanboJiee aKTUBHO yYaCTBYIOIIMX B PEIICHUU 33]1a4 U JUCKYCCHUSX.

B koHIIe NpaKTHYECKOTO 3aHATHUS 33]1aTh ayIUTOPUU HECKOIBKO KOHTPOJIbHBIX BOIIPOCOB.



3. Yka3zaHus Ui IpoBeieHUs 1a00paTOPHBIX 3aHATHI.

Cob6nronate TpeOOBaHMS TEXHUKHA O€30MMaCHOCTH W MPOBOAWTH HEOOXOIMMBIC Pa3bsICHEHUS O
NPaBUIILHOCTH MOBEJICHHS B J1a00OpaTOpuu.

Ilepen BeIMONHEHHEM Ja0OPAaTOPHON pPAaOOTHI NMPOBEPUTH CTENEHb T'OTOBHOCTH CTYIEHTOB,
HAaTllOMHUTh U OOCYAMTH OCHOBHBIC TEOPETHUECKHE TOJIOKEHUS, 3HAHUE KOTOPHIX HEOOXOIUMO ISt
OCMBICJIEHHOT'O BBIIIOJIHEHUS padoT.

B mporecce BeimonHeHHst pabOTHI ClIe1yeT MOCTOSIHHO OOIIAThCS CO CTYJCHTaMH, HE JOMyCcKas
10 BO3MOKHOCTH UX HENPaBUIbHBIX ACHCTBHM.

TpeboBaTh, YTOOBI OCHOBHBIE PE3YJIbTATHl HIKCIIEPUMEHTOB ObUIN 3a(pUKCHPOBAHBI CTYJICHTaMH B
IIUCbMEHHOM BHJIE.

[Tpu nmpueme 3auera mo padbore TpeOOBATH OTYET O MPOJEIAHHON padoTe, I/ie JOIKHBI ObITh OT-
pa’keHbl OCHOBHBIE PE3YJIbTATHI U BBIBOJBI.

4.Yka3aHus 0 KOHTPOJIIO CAMOCTOATEIBHOM paboThI CTYICHTOB

ITo ycmoTpeHuto npernojaBaress 3a/laHie Ha CaMOCTOSATENIbHYIO0 paboTy MOXKeET ObITh MHIUBUAY-
AJIbHBIM WJIN (POHTAIBHBIM.

IIpy mcnonb30BaHUU MHIMBUAYAJIbHBIX 33JaHUH TPeOOBaTh OT CTY/AEHTa MUCBMEHHBIN OTYET O
MpoieTIaHHOM padoTe.

IIpu npuMeHeHMH (POHTAIBHBIX 33aJaHUHA BECTH KOJUICKTUBHBIE OOCY)XIEHHS CO CTyIEHTaMHU
OCHOBHBIX TEOPETUYECKHX TTOJIOKEHUH.

C uenbro KOHTPOJIS KauecTBa BBIIOJHEHHS CAMOCTOSATENILHOW paboThl TpeOoBaTh MHIUBUIY-
aJIbHBIE OTYETHI (IOMYyCTUMO BMECTO MHCHMEHHOI'O OTYETa NPUMEHSTh WHIWBUAYAJIbHBIE KOHTPOJIb-
HBIE BOTIPOCHI).

[IporpamMma coctaBieHa B cooTBeTcTBHH ¢ TpeboBanusmu OC HUAY MUDU u yueGHBbIM TU1a-
HOM OCHOBHOH 00pa3oBareibHON ImporpaMMel 1o crnenuanbHocTH 14.05.02 ATOMHBIE CTaHLMU: TIPO-
€KTUPOBAHUE, HKCILTYyaTALMS U MH)XUHUPUHT

Pabouyto nmporpammy coctaBui nmpodeccop _ //( _—UYepnora H.M.
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ITporpamma ono6pena Ha 3acenannu YMKC 14.05.02 AtomHble cTaHIMU: TPOEKTUPOBAHUE,
sKkcrutyatanus 1 MHKUuHUpUHT oT 04.07.2023 roma, mpotokoir Ne6.
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