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1. Henau u 321244 M3yYeHUsI TUCHUILIMHBI (MOTYJIs1)
1.1. Heab ocBOEHUS TUCHUILIHHBI

VYyeOHnas aucuumimHa «Pu3nuka aTOMHOIO siipa U 3JEMEHTAPHBIX YaCTUI» BXOAMUT B OJOK
€CTECTBEHHO-HAYYHBIX IUCLMIUIMH, IpEeJHa3HAuYeHHbIX A (HOPMUPOBAHMS Yy Y4YalUXCS ecTe-
CTBEHHO-HAayYHOT'O MHUPOBO3PEHUS O MpoIeccaX M SBICHHUSAX, CBSI3aHHBIX C (DPU3NYECKUMHU CBOM-
CTBaMHM MHUKPOMHpA M KBAHTOBBIMH SIBJICHUSIMU Ha YPOBHAX aTOMapHOM M cy0aTOMapHON CTPYKTY-
pBI BELIECTBA, a TAKXKE DJIEMEHTApHBIX YacTUll. AKTYaJbHOCTb AUCUMILIMHBI «DU3MKa aTOMHOrO
A1pa U JEMEHTapHBIX YacTUI» OOYCIIOBJIE€HA IPUMEHEHHEM 3HAHUN, YMEHUI U HaBBIKOB, IOJY-
YEHHBIX B MpoOIecce €€ M3y4YCHHUs, IS U3YyYeHHs JUCHUIUIMH M3 JAPYIHX OJOKOB U YCIIEHIHOTO
OCBOEHUS CIEIIMAIIBHOCTH B LIETIOM.

VYyeOHas aucuumianHa «PU3uKa aTOMHOTO siipa U AJIEMEHTapHbBIX YacTHID» CTaBUT CBOEU
LEJIBIO U3y4eHUe (PU3UUYECKUX CBOMCTB MUKPOMHUpPA U KBAaHTOBBIX SIBJIEHUI Ha ypOBHSX cybaromap-
HOM CTPYKTYpBI BEILIECTBA U 3JIEMEHTAPHBIX YACTHII.

1.2. 3agauyu TUCIHMILINHBI

OcHOBHbIE 337]a4U OCBOEHUS AUCIUILINHBIL:

— W3YYCHHE SKCIICPUMEHTAIBHBIX H TCOPCTHUECKUX OCHOB (PM3UKHM aTOMHOTO sjipa U dJie-
MEHTApPHBIX YaCTHUIl U PACCMOTPEHUE IKCIIEPUMEHTAIBHBIX TPUHIIUIIOB (PU3UKH BBICOKUX SHEPTHUI;

— YCBOCHHE OCHOBHBIX MOHSATHH (PU3WKH aTOMHOTO SiApa U JIEMEHTAPHBIX YacTHUIl, PyHIa-
MEHTAJIbHBIX B3aUMOJCHCTBUI MEXIy YacTUIIaMU MHUKPOMHpPA, KiIacCU(DUKAIMH 3JIEMEHTAPHBIX
YAaCTHII B paMKaX MPUHSATHIX B SACPHON (DHU3MKE MOJICIICH.

BocnurarensHas 3aada 3akitoyaeTcsi B GOPMHUPOBAHUH Y CTYACHTOB MPOPECCHOHATBHOTO
OTHONICHHS K TIPOBEACHHUIO HAYYHO-UCCIICIOBATEIBLCKHAX U MPUKIIATHBIX pa0doT, B Pa3BUTHHU TBOPUC-
CKOU MHHIIMATHUBEI M CAMOCTOSATEIIHHOCTH MBIIUICHUS.

B pacuimpenHblit ciicok 001MX 3a/1a4 TUCHUTUTMHBI BXOIAT CIEAYIOIIIE 3a/1a4H:

— 0000WuUMb U CUCMEMAMUUPOBAMb 3HAHUSL NO:

— COBPEMEHHBIM MPEACTABICHUSIM 00 aTOMHOM M Cy0aTOMHOM CTPOCHHUHU Bellle-
CTBa, O CBOMCTBAX M CTPYKTYPE aTOMHBIX sIEp M AJIEMEHTAPHBIX YACTHII;

— OCHOBHBIM 3aKOHaM, UM U MpHUHIUINAM (GU3UKH aTOMHOTO SApa U AJIEMEH-
TapHBIX YACTHII,

— Hay4yums:

— JKCIEPUMEHTAIBHBIM M TEOPETUYCCKHM OCHOBaM (DM3MKH aTOMHOTO sSapa U
AIIEMEHTAPHBIX YACTHII, SKCIIEPUMEHTATBHBIM MIPUHIIUIAM (DU3HKU BBICOKUX SHEPTHUH;

— OCHOBHBIM TTOHSTHSM U TMIPUHIIMIIAM (PU3UKH aTOMHOTO SIApa U dJIEMEHTAPHBIX
qacTull, (yHIaMEHTAIbHBIX B3aUMOJICHCTBUN MEXIy YaCTHIIAMH MUKPOMUPA, KIACCH-
(UKany dJIEMEHTAPHBIX YaCTHIl B PaMKaX MPUHSITHIX B SJICPHON (U3UKE MOJIEIICH;

— C Hay4YHOH TOYKHM 3PEHHUS OCMBICIMBATHL U MHTEPIPETUPOBATH OCHOBHBIE TO-
JIO’)KEHHS CyOATOMHBIX SIBIICHUIA;

— MPUMEHSATH TOTyYEHHBIC 3HAHUS ISl TIPABUILHOM WHTEPIPETAIIMA OCHOBHBIX
SIBIICHUH (DPU3WKH SIJIpa U DJIIEMEHTAPHBIX YaCTHII,

— HaATIKAIUM 00pa30M OIIEHUBATh MOPSIIKHA (PU3HMUECKUX BEIHUNH;

— WCHOJBH30BaTh TOJyYEHHBIC 3HAHHWS B PA3IUYHBIX 00JIACTAX (PHU3UIeCcKOn
HAyKH U TEXHUKH,

— chopmuposamy:

— HaBBIKM MPUMEHEHHS] OCHOBHBIX METO/I0B (hM3UKO-MAaTEMATHUECKOTO aHAIIM3a
JUTSL pEIICHUs] KOHKPETHBIX 3a7ad (DU3WKH aTOMa, aTOMHBIX SIep M JJICMEHTApPHBIX Ya-
CTHII;

— HaBBIKM (PU3UKO-MATEMAaTUYECKOTO MOJEINPOBAHNS;

— YMEHHE C TIOMOIIBIO aJeKBATHBIX METOJOB OIICHHBATh TOYHOCTH W IMOTPEII-
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HOCTb TEOPETUYECKUX PACUETOB U IKCIIEPUMEHTAIIbHBIX U3MEPECHMUI;
— YMEHME aHAJIU3UPOBaTh (PU3MUECKHUI CMBICI ITOJYyYEHHBIX PE3YJIbTaTOB.

1.3. MecTo THCHUIUIMHBI (MOAYJs) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hucrunmuaa b1.5.07.06 «®u3uka aTOMHOTO Si7jpa U 3JICMEHTAPHBIX YacTHUI» BXOJIUT B Oa-
30By10 9acth b1.b 6moka 1. lucuummuast (Moaynn) b1 yuebHoro miana.

JlMcUUIUIMHA JIOTUYECKU M COJEpKAaTeIbHO-METOAMYECKH CBSI3aHA C JAUCLUILUIMHAMU MOJIY-
neit «Maremarukay, «Ob6mas ¢usukay, «O0mui prusnyeckuii mpakTUKyM». [1Ji1 OCBOSHHS TaHHOK
JUCLUITIIMHBL HEOOXOAUMO BJIAJIETh METOJaMHU MaTEMaTUYECKOI0 aHaIN3a, aHAJIMTUYECKON TeoMeT-
puM, JIMHEHHOH anreOphl, pemeHueM anreOpanmyeckux, AU EepeHINaNbHBIX W WHTETPaIbHbBIX
ypaBHEHMI; Teopun (QyHKIMH KOMIIIEKCHOTO NIEPEMEHHOI0, TEOPUU BEPOATHOCTEH U MaTeMaTuye-
CKOM CTaTHCTUKH; 3HATh OCHOBHBIC (DU3MUYECKUE 3aKOHBI;, YMETh NMPUMEHATh MaTeMaTHUECKUE Me-
TOJIbl U (PU3UYECKUE 3aKOHBI JUIS PELICHUS IPAKTUYECKUX 3a/1a4.

B pesynbrare n3ydeHHs HACTOSALIEH AMCLUUIUIMHBI CTYJAEHTHI JOJDKHBI MOJIYYUTh 3HAHMS,
UMEIOILME HE TOJBKO CaMOCTOSTENIBHOE 3HaueHHe, HO U obecnednBaroniye 0a30BYyI0 MOJATOTOBKY
JUIsL YCBOEHUS JUCHMIUIMH 0a30BOl M BapuaTuBHOM yacted Onoka 1 «/lucuuruimuel (MOZYsH)»
yueOHOro IJaHa.

1.4. TlepevyeHb MIAHUPYEMBIX pe3yJIbTATOB 00y4YeHHs MO JUCHUILIHHE (MOYJIO), CO-
OTHECEHHBIX € IVIAHMPYEMbIMHU pe3yJIbTATAMH 0CBOCHHS 00pa30BaTeIbHON NPOrPaMMBbI

N3ydyenne naHHOW y4eOHOW NUCIUIUIMHBI HAMIPABJICHO HA (DOPMHUPOBAHKE Y OOYUAFOIIHXCS
cnenyromux komnerenuuii: OK-7, OITK-1.

No Wnnexce | Conepxanue B pesynbrare u3ydeHus yaeOHONU AMCHUIUINHBI
/g | KOMIe- | KOMMETEHIHH 00yuaronuecs T0JKHBI
TEHIMU | (UM €€ YacTH) 3HaTh yMeTh BJIA/IeTh
1 OK-7 CIOCOOHOCTBIO K Ca- | — COBPEMEHHBIE | — NPUMEHSATh MO- | —  METOJaMH
MOOpPTaHU3allUd U Ca- | IPEACTABIEHUS | JIyYCHHbIC 3HAHUS | IPOBEICHUS
M00Opa30BaHUIO O CBOMCTBAaxX W | AN TNPaBWIBHOW | (PU3HYECKHUX
CTPYKType MHTEpIIpETAlUU HCCIEA0BaHUI
aTOMHBIX SJIep, | OCHOBHBIX SIBJIE- | U U3MEPEHUN;
OCHOBHBIE 3aKO- | HUH (pU3MKMU sapa | — HaBBIKAMH

Hbl, WAEH U |1 DIEMEHTapHbIX | IPUMEHEHUs
NPUHUMIBL  (U- | YACTUI] U HajaJe- | OCHOBHBIX Me-
3UKM  slpa U | Kalmled  OIeHKH | TONOoB  (U3H-
JJIEMEHTapHbIX | MOPSAKOB  QU3U- | KO-

YacTHIl B X UC- | YECKUX BEJIMUYMH; | MaTeMarude-
TOPUYECKOM — TPUMEHSATH CO- | CKOTO aHalu3a
CTAaHOBJIEHUM M | OTBETCTBYIOIME | JUISl PELICHUS
pa3BUTHUH, Me- | METOAbl  MPOBE- | ECTECTBEHHO-
TOAbl  (U3UKO- | IeHUA  (QU3UUe- | HAyYHBIX  3a-

MaTemaTuye- CKHUX HCCIIeIoBa- | J1ad;

CKOTO MOJENM- | HUH W U3Mepe- | — HaBbIKaMH
pOBaHUA M TEO- | HUM; o0paboTku U
PETHYECKOTO — IPHUMEHATH OC- | HHTEPIPETH-

MCCIIETOBAHHS HOBHBIE METOJBI | pOBaHUS  pe-
aBleHuid  Qu3u- | pusuko-marema- | 3yiabTaTOB (U-
KA  aTOMHOTO | THYECKOTO aHaIH- | 3HKO-

AIpa M DJIEMEH- | 3a A pelleHHs | MaTeMaTuyec-
TApHBIX YAaCTHIl; | €CTECTBCHHOHA- | KOTO MOJIEIH-
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—  IKCIEpUMEH-

YUYHBIX 3aga4 U

poBaHUs, TEO-

TaJIbHBIE METO- | (PU3NYECKOTO MO- | PETUYECKOTO
Opl  W3y4YCHUS | ISNUPOBAHUS B | pacyera u
SJICPHBIX peaK- | MPOM3BOACTBEH- | SKCIIEPUMEH-
Ui, TPUHONOBI | HOM MPaKTHKE; TaJILHOTO HC-
YCKOPEHHUsl 3Jie- | — MPUMEHSTh IO- | CJICIOBAHUS;
MEHTapHBIX 4Ya- | IydeHHBIC TeOpe- | —  HaBBIKAMH
CTHLl ¥ sJep, | THYECKUE 3HAHUA | IPUMEHEHHS
¢busnueckue TSt pELICHUs | TOTyYEeHHBIX
OPUHIUIBL  pa- | KOHKPETHBIX TeopeTuye-
OOTHI yCKOpHTE- | MIPUKIAIHBIX 3a- | CKHX 3HAHHUH
Jei sreMeHTap- | Aad B mpodeccu- | s pereHHs
HBIX YaCTHIl U | OHAJbHOW 0oOJa- | MPUKIIaJHBIX
UX Kjaccuduka- | CTH; 3az1a4.

HIO; — ¢ TOMOIIBIO

— MpaKTHYEeCKHE | aCKBaTHBIX Me-

METOIBl  PErH- | TOIOB OLCHHUBAThH

CTpalli¥ W aHa- | TOYHOCTh H TIO-

naM3a  3apsDKeH- | TPEIIHOCTh — Teo-

HBIX YaCTHIL; PETHUYECKHX pac-

— NPUHIUIBI | 9€TOB W IKCIe-

YCTPOWCTBA W | pUMEHTAJIBHBIX

(GYHKIMOHHPO- | U3MEPEHUH, aHa-

BaHHUs HKCIEPH- | TU3UPOBaTh  (pu-

MEHTAJIBHBIX 3UYECKHH CMBICI

npuOOpPOB  Kak | MOJYYEHHBIX pe-

IUIE  MICCTIENIOBA- | 3YJIBTATOB.

HUS sAAep U die-

MEHTapHBIX 4Ya-

CTHILI, TaK W JIs

perucTpanuu  H

aHanmM3a  3apd-

YKCHHBIX YaCTHII.

OIIK-1 | cmocoOHOCTBIO ~ HC- | — COBPEMEHHBIE | — MPUMEHATh MO- | —  METOAaMH
MOJIb30BaTh B IPO- | MPE/CTABICHUS | JydeHHbIE 3HAHUS | IPOBEICHUS
beccuoHambHON Jiesi- | 0 CBOMCTBaX M | Uil NPaBWIBHOM | pu3HuecKux
TENBHOCTH  0a30BBIE | CTPYKTYpE UHTEPIpETANN WCCIIEIOBAaHHA
€CTeCTBEHHOHAYYHbIE | aTOMHBIX S/I€p, | OCHOBHBIX sIBJIe- | U U3MEPEHUH;
3HaHUS, BKJIIOYAsi | OCHOBHBIC 3aKO- | HUH (U3UKH siipa | —  HaBBIKaMHU
3HaHUS O MpeaMeTe W | Hbl, MJeH M | U DJIEMEHTapHBIX | IPUMEHEHUs
O00BEKTaxX W3ydYeHUs, | IPUHIUTBI (U- | YACTUI] U HAJJIe- | OCHOBHBIX Me-
METOAAaX HCCIIEAOBa- | 3UKM  siApa M | Kalleil  OLEHKH | ToHoB  (u3u-
HUS,  COBPEMEHHBIX | DJIEMEHTApHBIX | MOPSAAKOB (U3H- | KO-
KOHIIETILMAX, JIOCTU- | YACTUIl B UX HC- | YECKUX BEJIMYMH; | MaTeMaTuye-
KEHUSAX W OTrpaHude- | TOPUIECKOM — TIPUMEHSTH CO- | CKOTO aHalin3a
HUSIX  €CTECTBEHHBIX | CTAHOBJICHUHM M | OTBETCTBYIOIUE | ISl  pEIIeHUs
HayK pa3BUTHH, Me- | METOIBl  IPOBE- | €CTECTBEHHO-

TOAbl  (U3UKO- | IeHUA  (QU3UUe- | HAYyYHBIX  3a-
Maremaruye- CKHX HCCII/IOBA- | /1ad;

CKOTO MOJENH- | HUM W u3Mepe- | —  HaBbIKAMHU
pOBaHUSA M TEO- | HUM; 00paboTKu W
PETUYECKOTO — TPUMEHSTH OC- | HHTEPIPETH-

5




UCCIIEI0BaHMS
ABICHUNA  (U3H-
KU aTOMHOI'0
sa1pa U DIJIEMEH-
TapHBIX YaCTHIL;
— JKCIEpUMEH-
TaJIbHblE METO-
6l HM3y4YCHUs
SJIEPHBIX ~ peak-
LW, TPUHLIMUIBI
YCKOPEHUs 3JIe-
MEHTapHBIX 4Ya-
CTHLl U  s1ep,
¢busnyeckue
INPUHLUIBL  pa-
00TBl yCKOpHUTE-
JIe H3JIeMeHTap-
HBIX YaCTHI[ H
ux Kiaccuduka-
LIUIO;

— TMpPaKTHYECKHE
METOABl  PEru-
CTpalluud U aHa-
aM3a  3apshKeH-
HBIX YaCTHIL;

— HPUHIUITBI
yCTpOMCTBA  H
(GyHKIIMOHUPO-
BaHUS DKCIIEpH-
MEHTAJIbHBIX
npubOpoOB  Kak
Ul HCCIeI0Ba-
HUS d]ep U diie-
MEHTapHBIX 4Ya-
CTHII, TaK M JIs
peructpanuu Hu
aHayiMza  3aps-
KEHHBIX YaCTHII.

HOBHBIE METOMbI
¢du3nKo-maTema-
TUYECKOTO aHaJIH-
3a U1 peLIeHUs
€CTeCTBEHHOHA-
YUHBIX 3a3Jady U
($U3UIECKOTr0 MO-
JEeIUpOBaHusl B
MIPOU3BOJICTBEH-
HOM IIPAKTHUKE;

— NPUMEHSTH I0-
Jy4eHHBIE TEope-
TUYECKUE 3HAHUA
JUISL pelieHus
KOHKPETHBIX
NPUKIATHBIX 3a-
Jad B Tmpodeccu-
OHAJILHOM  00ua-
CTH;

— C TOMOIIBIO
a/JIeKBaTHBIX Me-
TOJIOB OILIEHHBATH
TOYHOCTb U IIO-
IPEIIHOCTh  TEO-
pEeTHYECKUX pac-
4eTOB WU JKCIIe-
PUMEHTATbHBIX
U3MEPEHMH, aHa-
IU3UpoBath  Qu-
3UYECKUN CMBICI
MOJIyUEHHBIX pe-
3yJIBTATOB.

poBaHMsl  pe-
3yNIbTaTOB (H-
3HKO-
MaremMaTuyec-
KOTO MOJEIIH-
pOBaHUsA, TEO-
pPETUYECKOTO
pacuera u
AKCIIEPUMEH-
TaJIbBHOTO HC-
CJICIOBAHUS;
—  HaBBIKaMH
MIPUMEHEHUS
MOJTYYEHHBIX
TeopeTuye-
CKUX 3HaHWH
JUISL  peIICHUS
MIPUKJIIATHBIX
3aj1ad.

2. CTpyKTYypa M coiepKaHHe JMCIUIIIHHbI

2.1. PacnpenesieHne TPyA0EMKOCTH IHCUHMILIMHBI 10 BUaM padoT

OOm1ast Tpy10EMKOCTh TUCHMILIMHBI cocTaBister 3 3adu. ex. (108 wacoB), ux pacmnpene-
JIEHWE TI0 BUAaM paloT mpecTaBiaeHo B Tabmutie (01 cmyoenmos ODO).

Bun yueGHO# paboThI Bcero CemecTpbl
4acoB (uackl
5
KonTakTHasi pabora, B TOM 4ucJe:
AyIUTOpHBIE 3aHATHS (BCEro): 40,3 40,3
3aHATHUA JIEKIIMOHHOIO TUIIA 36 36 - - -




JlaGopaTopHble 3aHITHS — — - _ _
3aHATUS CEMUHAPCKOIO THUMA (CEMHUHApbI, MPAKTUYECKUE
3aHATHUSA)

Nuas koHTaKTHas padora:
KonTponb camocrositenbaoi padotsl (KCP) 4 4

ITpomexxyrounas arrectanus (MKP) 0,3 0,3
CamocrosiTesbHasi paboTa, B TOM YHCJI€:
Kypcosast pabora — — — — —
[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepHaia 15 15 — — —
BrimonHenne WHIUBUAYaNbHBIX 3alaHUi  (ITOATOTOBKA

. . 11 11 — - —
COOOIIECHUH, TPEe3EHTAIUI )
Pedepar — - - — -
[TonroroBka K TeKyIiemMy KOHTPOJIIO 15 15 — — —
KoHTpo.b:
[TonroroBka K SK3aMeHY 26,7 26,7
Oo6mas Tpya10eMKOCTh yac. 108 108 | — — —
B TOM 4HCJIe KOHTAKTHAS 40,3 40,3
pabora
3a4. el. 3 3

KonTakTHas pa60Ta IIpyu IpOBCACHHUU y‘Ie6HBIX 3aHATUH 110 JUCHHUITIIIMHEC «®u3nkKa aTOMHO-
To d[pa U 3JICMCHTAPHBIX YaCTHI» BKIIIOYACT B cebs: 3aHATHS JICKIMOHHOI'O0 TUIIA, T'PYIIIIOBBIC U
WHAWBUAYAJIBbHBIC KOHCYJIbTAIUU, IPOMEKYTOUHAA aTTCCTALlUS B YCTHOﬁ CI)OpMC.

2.2. CTpyKTYpa IMCUUIIMHBI

Pacnipenenenue BUI0B yueOHOMH pabOThI M UX TPYIOEMKOCTH IO pa3esiaM AMCIUILIHHBL.
Pasnensr (TeMbl) AMCIUIUIMHBL, H3y4aeMble B 5  cemectpe (ounas ghopma):

KoanuecTBO 4yacoB
Ne HaumenoBanue pasnenos (Tem) AymuTOpHas TB;;;?;]; '
n/m Bcero  pabota KCP
paborta
J. [13 |JIP CPC
1 CBolicTBa aTOMHBIX S7ep 3 1 2
2 HyknoH-HYKIIOHHOE B3aMMOJCHCTBHE U 3 1 9
CBOMCTBA AJIEPHBIX CUJI
3 Mopenu aTOMHBIX siep 4 2 2
4 PamgmoaxkTBHOCTE 6 4 2
5 SAnepHeie peakun 10 4 2 4
6 BiaumopeiicTBue aepHOTO U3IYUEHUS C 4 5 2
BEIIECTBOM
7 YacTulbl 1 B3aUMOJIEHCTBHUS 6 4 2
8 DKCIepUMeHTBl B (U3HKE BBICOKHX 8 4 5 9
SHEpPruit
9 DNeKTpOMarHUTHIC B3aUMOCHCTBUS 6 2 4
10 CuJIbHBIE B3aMMOJIEHCTBHS 6 2 4
11 Cnabple B3aMOIEHCTBHS 6 2 4
12 JluckpeTHbie CUMMETPUH 8 4 4
7



13 O0BenHEHNE B3aUMOIENCTBUI 6 2 4
14 CoBpemeHHbIE acTpohU3UUeCKue Mpe/l-
ctaBieHuss. OTKPBITBIC BOIPOCH! (DU3HKHU (D 2 3
sJIpa U 9acTHUI
HToro mo jucuuiivHe: 81 36 4 41

[Tpumeuanue: JI — nekiuu, [13 — npaktudeckue 3anatusi / ceMmunapsl, JIP — maGoparopusie
sansitusi, CPC — camocTosiTenbHast paboTa CTyACHTA.

2.3. Conep:xanue pa3iesoB (TeM) THCHUTLTUHBI

2.3.1. 3ausaTud JeKIMOHHOI0 THIIA

HanMmeHoBanue
pazzesna (TeMbl)

Coneprkanue pazzaena (TeMbl)

Dopma Texyuiero
KOHTPOJISI

CBolicTBa aTOMHBIX
sep

OcHOBHbIE 3Tambl  pa3BUTHI  (UBHKU
aTOMHOIO SApa M DJIEMEHTAPHBIX YAaCTHII.
Macmtabsl  sBieHuit Mukpomupa. OOmue
CBOMCTBA aTOMHBIX saep. Hyknonst. M3otomsl,
n300apbl, N30TOHBI. INIOTHOCTD siIepHOTO Be-
niectBa. M3mepeHnss B MUKPOMUPE U €IHHUIIBI
u3MepeHus: (U3NYECKUX BEJIMYMH B AJCpHOU
¢du3uke.

Pazmeper u dopma sgep. Ilporon-
HEUTpoHHAas MoJieib sAapa. 3apan aapa. Macca
U 3Heprus cBs3u aapa. Jledekr macc. Yiens-
Has 3Heprus cBs3u. [lomysmnupuueckas dop-
Mysa Baill3ekkepa 1 SHEPrUH CBA3U AOpA.
N-Z nuarpamma aTOMHBIX sfep. Maruueckue
anpa. CraObuibHbIE M PaHMOAKTUBHBIC S7pa.
CnuH U MarHUTHBIA MOMEHT HYKJIOHOB W SiJ-
pa. fnepHblii MarHeToH. Meroasl omnpezene-
HUA CIMHA M Mar"HUTHOTO MOMEHTa sfpa.
SnepHblil MarHUTHBIN pe3oHaHC. CBEPXTOHKAs
CTPYKTYpa CHEKTPaIbHbIX JUHUN. J(UMOIbHBINA
U KBaJpPYIOJIbHBIA DJIEKTPUYECKUE MOMEHTHI
anpa. KBaHTOBOMExaHWYeCKOE  OIHCAaHHE
AIEPHBIX COCTOSTHUN. YETHOCTb BOJIHOBOU
¢byuknuu. bo3onsl u ¢epmuonsl. Ilpunnun
[Taymu. Cratuctuku snep. M3oronuueckuii
cnuH sapa. [IpoctpancTBeHHas nuHBEpcus. 3a-
psnoBoe compspkenue. OOpaleHne BpeMeHH.
CPT-Teopema.

OTBeTbl Ha KOHTPOJIb-
HbIE BONPOCHI / BBI-
NOJIHEHHE IpaKTHU4e-
CKUX 3aJaHuii / TeCTH-
poBaHue

Hyxnon-nykioHHOE
B3aUMOJCICTBUE U
CBOMCTBA sJIEPHBIX
cuil

CucremMa AByX HYKJIOHOB. SlIepHbIE CH-
nel. lloTeHnmanbHas SHeprus B3auMOJCH-
cTBHUsS HYKJOHOB. OOmue CBOMCTBa sIEPHBIX
cui. JIeMTpoH — CBSI3aHHOE COCTOSIHHE B N-p-
cucrteme. OCHOBHBIE XapaKTEPUCTUKH JEil-
TpoHa. MarHuTHBIA U KBaAPYINOJIbHBIA MO-
MEHTHI JeWTpoHa. BomHoBas ¢yHKuus neu-
TpPOHA. 3apsAaoBas HE3aBHCHUMOCTb SAJEPHBIX
cwi. M3oronnueckuid crniuH. OOMEHHBIH Xa-

OTBeThl Ha KOHTpPOJIb-
Hble BOMNPOCHl / BHI-
NIOJIHEHUE  TIpaKTUYe-
CKMX 3aJaHuil / TECTH-
poBaHue
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pakTep siaepHbIX cui. CBONCTBO HACHIIMICHUSA
sanepHbix cwi. l'mnorteza FOkaBbl. Me3OHBI.
Me3oHHas Teopus SAEPHBIX CHJI U MOTEHIHAI
IOkaBel. HyKIOH-HYKJIIOHHBIE ©  HYKJIOH-
anepHble B3auMoaelcTBua. O6nacte cTabuib-
HOCTH siiep. Meron paccesHusS B (pusuke
aTOMHOTO sifipa U 3JeMeHTapHbIX yactuil. Ce-
YCHHE PacCesHUs B KBAHTOBOW TEOPHH U €O
CBS3b C aMIUIMTYAON paccesHus. AMIUIUTYA
paccesHuss Ha supe u (opmdakrop sapa.
®opmbakTOpbl HYKJIOHOB.

Heo6xoauMocTh MOJENBbHBIX MPEICTaB-
JeHui o axape. OJHOYACTUYHBIE U KOJIJIEKTHUB-
Hble MoJienu. KOJIJIEeKTUBHBIE CBOMCTBA sIAEP.
Kanensnas mozgens sigpa. O0nactb nmpuMeHe-
HUS KanelbHOU moaenu. HegocraTku kareinb-
HOM Mmozenu. lloreHuman ycpeaHEHHOIo
sanepHoro mojis. duzmueckoe 000CHOBaHME
0001104eYHOM MozeNn sanpa. Cnun-
opOuTanpHOe  B3aumojeicTtBue.  Moaenb
AIEPHBIX 000JI0YEK U Maru4eckue Yucia HyK-
JIOHOB. DKCIIEPUMEHTAIILHBIC CIIEICTBUS 000-
JIOYEHYHON MOJeNH A]ipa U 00JIacTh ee Mmpume-
Henus. Hemocratku monenu oOosouek. /[le-
dopmanus spep. KonebarenpHble M Bparia-
TeNnbHBbIE cocTosiHUA sifep. OOoOmenHas Mo-
JIeNb Apa v 00JacTh ee MPUMEHEHUSI.

OTBeTHl Ha KOHTPOJIb-
HbI€ BOINPOCHI / BBI-
MOJIHEHUE TpPaKTHYe-
CKUX 3aJlaHUii / TeCTH-
poBaHue

Monennn aTOMHBIX
siaep
PannoakTUBHOCTH

PanuoakTuBHBIE TpeBpalleHUs sEp.
EcTtecTBeHHass M MCKYCCTBEHHasi paJlOaKTHB-
HOCTh. CTaTUCTHMUECKUH XapakTep paJuoak-
TUBHOTO pachajga. 3aKOHbI PATUOAKTUBHOTO
pacnana. PagnoaktuBHBIE cemelicTBa. Buabl
paZMoaKTUBHOIO pacnaja.

Anbda-pacniag snuep. DHEPreTUYecKoe
paccmoTpenue anbda-pacnana. CrekTpsl ajib-
¢a-vactul. 3aBUCUMOCTh IEpHUOAA MOIypac-
nmaja oOT 3HepruM anbga-yacTul. MexaHU3M
anbda-pacnana. TyHHETbHBINA dDPEKT.

bera-pacniazg sinep. Buast Geta-pacnana.
OHepreTu4ecKui CIIEKTP OeTa-4acTull.
HelitprHo 1 ero cBoiicTBa. DKCIIEpUMEHTAIIb-
HO€ JI0Ka3aTeJIbCTBO CYIIECTBOBAHUS HEUTPH-
HO. DJIeMeHThl TeopuH Oera-pacmaza. Paspe-
IIEHHBIC U 3ampelleHHble OeTa-niepexoasl. He-
COXpaHEHHEe YETHOCTH B OeTa-pacrnase.

I'amma-uznydenne sgep. BeposTHOCTh
raMMa-tiepexoja M IpaBuia otoopa. BHyT-
pPEHHSISI KOHBEpCHUS AJIEKTPOHOB. SnepHast
nzomepus. Pe3oHaHCHOE NOIrJIOLIEHUE H3ITY-
yenus. DPdexkr Meccbayspa u ero mpakTude-
CKO€ IPUMEHEHHUE.

OTBeTHl Ha KOHTPOJIb-
HbI€ BOIMPOCHI / BBHI-
MOJIHEHUE TpPaKTHYe-
CKUX 3aJ[aHHii / TeCTH-
poBaHue

S nepHbie peakuumn

SnepHple peakIuu, WX CHUMBOJIHMKA M

OTBETH HA KOHTPOJIb-
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Kkjaccuukanus. 3aKOHbl COXPaHEHUs B sfep-
HBIX peakuusx. OJHeprus peakuuu. I[Ipsmbie
AJIEPHBIE PEAKLUU U pEaKLUU, UAYLINE Yepes
o0Opa3oBaHHE COCTaBHOro sjapa. Mozenb co-
CTaBHOTO siipa. JHEpreTudeckas cxeMa sjep-
HOM peakuuu. [lopor sHIO’HEpreTHyecKon
peakuuu. MMiynscHas nuarpaMma s siaep-
HOM peakuuu. VIMmynbCHBIE quarpammsl pac-
CEsIHUSA B SJIEPHBIX PEAKIMIX. 3aKOHBI COXpa-
HEHUs IIpM  AJEpPHBIX  B3aMMOJECHCTBUSIX.
SnepHble peakuu ¢ 00pa30BaHUEM KOMIIAyH]|
anpa. Pe3oHancHble snepHble peakuuu. Dop-
Myna bpeilita—Burnepa. Peakiuu npsiMoro
AJIEPHOTO B3auMmonencTBusa. Peaknuu cpsiBa.
B3aumopneicTBue  HEHWTPOHOB € siIpaMH.
SlnepHble peakuuu TOJ JICWCTBUEM JIETKUX
3apsDKEHHBIX 4YacTUll (ajb(a-yacTull, MpOTO-
HOB U JIeUTPOHOB). DOTOSIIEpHBIE PEAKIIUH.

Jenenue u cunte3 aroMubIx suep. Oc-
HOBHBIE DKCIIEPUMEHTAJIbHBIE IaHHBIE O JIENIe-
HAA W DHEPreTHUYECKUE YCIOBHUS JICIICHUS.
DneMeHTapHas Teopus AelieHus. BbIHyXIeH-
HO€ M CIIOHTaHHOE JejieHue. Bropuunsle
HelTpoHsl. llenHol mponecc saepHOro nene-
HUS U €r0 NPaKTHYEeCKoe IpuMeHeHue. Peak-
IIUM Ha MEJUICHHBIX U Ha OBICTPBIX HEUTPOHAX.
TpaHcypaHOBBIE 3J€MEHTHI. fnepHbIE B3pHbI-
BbL. SInepHble peakTopbl. CHHTE3 JIETKUX A1ED.
Tepmosinepubie peakuuu. [Ipobiemsl ynpas-
JIEMOT0 TEPMOSIEPHOTO CHUHTe3a. fnepHbie
peakuuu B 3Be3lax. I[IpOTOHHO-IIPOTOHHBIM
LUKJI. YTJIEpOAHO-a30THBIN [IUKIL.

HbIC BOIIPOCHI / BBI-
IMNOJIHCHUC  IPaKTH4C-
CKUX 3aJlaHHii / TeCTH-
poBaHue

B3aumoneilictBue
SIIEPHOTO  M3JTy4e-
HHUS C BEILIECTBOM

OOmast xapakTepUCTHKa B3aUMOJACH-
CTBUSl 3apsDKEHHBIX 4YacTHIl, HEHTPOHOB U
raMMa-KBaHTOB C BellecTBOM. MoHu3anuon-
HOE TOPMOXKEHHME 3apsDKEHHBIX YacTHI] B Be-
mectBe. [loTepyn 3HEpPrUM Ha WMOHU3ALUIO U
B030yxJeHre aTtomMoB. CBOOOIHBIN mpoober,
3aKOH MOTJIOLIEHUS], JJMHA MOIJIONICHUs, pa-
JUAIMOHHAs JUIMHA PACCEsHUs, MOTJIOUICHHAS
no3a. Cs3b mpobera ¢ sueprueil. Bzaumoneit-
CTBUE HEMTPOHOB C BELIECTBOM. 3aM€JUICHUE
HEUTpOHOB. [IpoxoxkIeHHe raMMma-u3ny4eHus
4yepe3 BELIECTBO. buonoruueckoe naencTene
WOHM3UPYIOIUX H3IydeHui. Jlozumerpus u
3aIUTa OT MOHU3HPYIOIUX U3ITYYEHHH.

OTBeThl Ha KOHTPOJIb-
Hbl€ BOINpPOCHI / BBI-
IIOJIHEHUE  TIpaKTUye-
CKUX 3aJaHuii / TecTu-
poBaHue

YacTuusl
¥ B3aNMOJICHCTBHSA

Yetbipe THNA (pyHIaMEHTATHHBIX B3au-
MozeicTBui. KOHCTaHTBI M paanychbl B3anuMo-
nerctBud. [IpuHUMOBL ONMMCaHKUs B3aUMOJCH-
CTBMSI YaCTHUIl B KBaHTOBOW Teopuu moJ. [le-
peHocuuku B3auMojercTBus. [lonstue o nua-
rpammax @Deiinmana. Kiaccudukanms sie-

OTBeTbl Ha KOHTPOJIb-
Hble BOMNPOCHl / BHI-
NOJTHEHUE TpaKTHye-
CKMX 3aJaHuil / TECTH-
poBaHue
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MEHTapHBIX 4YacTull B pamkax CTaHmapTHOMU
Mogenu. Yactuusl u B3aumosenctBus. Kiac-
cupukanusg dJaeMeHTapHbIX yacTuil. OCHOB-
HBIC XapaKTePUCTHKU dacTull. KammOpoBou-
HbIe OO30HBI, JICITOHBI U aJIpOoHbl. DyHIaAMEH-
TaJIbHbIE YacTULbl. KBaHTOBBIE YKCIa 3JIEMEH-
TapHbIX YacTull. YacTuubl M AaHTHUYACTHULIBI.
[Tponiecchl anHuTHISIMKA. B030yXaeHHbIE CO-
CTOSIHUSL aJpOHOB. YacTULIBI-PE30HAHCHI. 3a-
KOHBI COXPAaHEHHUSI B MUPE 3JIEMEHTapHbIX 4Ya-
CTHIL.

DKCIEPUMEHTHI
B (pu3MKe BBICOKHX
SHEPIUuil

DKCTepUMEHTAIbHBIE METO/IBI B (pU3UKe
BbICOKMX 3Hepruil. OOue TpeOoBaHUS K U3-
MEPHUTEIBHBIM MpuOopamM. MeToabl perucrpa-
nuu  vactull. Kraccudukanus neTeKTopoB
AJIEMEHTAPHBIX YaCTHUI[ U PATUOAKTUBHBIX U3-
Jy4YEeHUU. DKCIEPUMEHTAIbHBIE METO/bl U3Y-
YeHUs SACPHBIX peakiuil. OOme MpUHIMITBI
YCKOPEHHS 3JIEMEHTAPHBIX YacTUL U slep U
¢du3nvecKrue TPUHIUIB PA0OTHI YCKOPHUTEIICH.
Knaccudukanus yckopuresnei 3meMeHTapHbIX
gactull. [loHATHE O COBPEMEHHBIX METO/AaX
MOJIy4eHUs] MyYKOB BBICOKUX 3Hepruil. Hako-
NUATENN YacTull. Berpeunble myyku. Peakiuu ¢
yacTuiaMu. B3aumonencTBus U pacnajbl 4a-
CTHII.

OTBeTHl Ha KOHTPOJIb-
HbI€ BOINPOCHI / BBI-
MOJIHEHUE TpPaKTHYe-
CKUX 3aJlaHUii / TeCTH-
poBaHue

DNeKTpOMarHuTHHIE
B3aUMOIEHCTBUS

OCHOBHBIE CBOWMCTBA 31€KTPOMArHUTHO-
ro B3aumojeicTeus. Mcnyckanue u norjioiie-
HUe (POTOHOB. DIIEKTPOMArHUTHOE paccesHue
nenToHoB. BzaumonentcBue GpoToHOB C ampo-
Hamu. BekTopHble ME30HBI. YIpyroe pacces-
Hue aekTpoHoB ®opmyna Motra. Dopmdak-
TOPBI HYKJIOHOB M YaCTHI]. DJIEMEHTHI KBAHTO-
BOM DJIEKTPOJIMHAMHUKH.

OTBeThl Ha KOHTPOJIb-
Hbl€ BOINpPOCHI / BBI-
IIOJIHEHUE  TIpaKTUYe-
CKMX 3aJIaHUN

10

CuibHbIE
B3aUMOIEHCTBUS

Knaccudukanus u KBaHTOBBIE XapaKTe-
pUCTUKH afpoHOB. baproHb! u Me30HBI. KBap-
ku. W3BecTHbIE THUINBI KBapKOB. DJEKTpHUYE-
CKUH 3apsiji, CTPAaHHOCTh, OYapOBAHUE U Kpa-
coTa KBapkoB. LIBeT KBapKOB, KBapKH U aHTH-
kBapku. KBapkoBasi cTpykTypa aapoHoB. L[Be-
TOBOE€ B3aMMOACHUCTBHUE, IIOHATHE O KBAHTOBOMU
XpOMOJMHAMHUKE, TIIIOOHBI. M30Tonmuueckas u
yHUTapHasi cuMMeTpuH. L{BeToBas cummerpus
CWILHBIX B3auMozaeiicTBuil. [loTeHnuman cuiib-
HOTO B3aUMOJICHCTBHS.

OTBeThl Ha KOHTpPOJIb-
Hbl€ BOINpPOCHI / BBI-
IIOJIHEHUE  TIpaKTUYe-
CKMX 3aJaHuH

11

Cia0Ornle
B3aUMOIEUCTBUL

OCHOBHBIE XapaKTEPUCTHKUA CIA00TO
B3auMoAercTBua. Pacmagsl MIOOHA U T-
JenToHa. JIeNTOHBI U JENTOHHBIE KBAHTOBBIE
yucna. llepeHocumkn craboro B3aUMOJIEH-

+ —
CTBUSI — MMPOMEXKYTOUHbIE 06030HEI W', W™, Z.
3aKOHBI COXpaHEHHS B CIa0BIX B3aUMOJICH-
ctBusix. Cna0ble pacmanabl JICITOHOB M KBap-

OTBeTH HAa KOHTPOJIb-
HBIE BOIMPOCHI / BBI-
MOJTHEHHE TpaKTHye-
CKHMX 3aJlaHHI
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koB. HeilTpuHo u antuneTprHo. Bzaumoneii-

CTBHE€ HEWTPUHO C BellectBOM. Macca
HEUTPUHO.
12 JluckperHbie CuMmmMeTrpun M 3aKOHBI coxpaHeHMs.|OTBETbl Ha KOHTpPOJb-
CUMMETPUU [IpoctpancTBeHHass WHBEPCHUS. P-4eTHOCTB.[HbIE BOIPOCHI / BBI-
3akoH coxpaHeHus P-uerHocTH. 3apsi0BOE|IOJHEHHE IpaKTUYe-
conpspkeHue.  3apsigoBas  deTtHOCTh.  CP-|ckmx 3amanwmii / TecTu-
unBepcus. OOpamienue Bpemenu. Hecoxpane-|poBanue
HHUE MPOCTPAHCTBEHHOM M 3apsiOBOM YETHO-
cth B cnaObix B3ammoxeucTBusix. CPT-
WHBAapUAHTHOCTh. OKCIEPUMEHTAJIbHAS TIPO-
BEpKa HWHBAPUAHTHOCTU PA3JIMYHBIX THUIIOB
dbyHmamMeHTaNbHBIX  B3auMopeicTBuil. CP-
npeoOpazoBanue. Ko-Me3oHbl. Hapymienue
CP-cummeTpun B pacriane Ko-Me30HOB.
13 O0benuHeHne OObenuHeHue HJIEKTPOMAarHUTHOro H|(OTBEThl Ha KOHTPOJIb-
B3aMOJEUCTBUI cinaboro B3ammojeicTBus. Moaens BaitHOep-|{HbIE BONPOCH / BBI-
ra—Canama 37eKTpociaadoro B3auMOAECUCTBUSL. [IOJTHEHUE IpaKTUye-
[TonsiTHe O JIOKAJIBHOW KaJIMOPOBOYHON WHBA-|CKHMX 3aJIaHUI
PUAHTHOCTH U O CIOHTAaHHOM HapYIICHUU
cumMmerpuu. [IpoGiiema mOCTpoeHUs €AMHON
TEOPHUH CJIA0BIX, JICKTPOMATHUTHBIX U CHJIb-
HBIX B3auMonaeicTBui. Bo03MOXHOCTE 00b-
eNUHCHUS (YHIAMEHTAIBHBIX  B3aHMOJCH-
ctBuid. Teopust Benmkoro oobe1nHeHNUS.
14 CoBpemeHHbIE Opomtonuss U coctaB BceenenHoit. Pe-|OTBeThl Ha KOHTpPOJIb-
acTpou3UUYECKUe |TUKTOBOE M3iyueHue. Mojenb ropsueit Bce-|Hble Bompochkl / BHI-
MIPEACTABJICHHUS. nenHoi. KocMonorudecuii HyKJICOCHHTE3 B|IIOJTHEHHE TIPaKTHYe-

OTKpBITBIE  BOIPO-
Chl (U3UKH fApa U
YaCTHIL

ropssuent Bceenennon. Hykineocunre3 B 3Be3-
nax. PacmpocTpaHeHHOCTh XUMHUYECKHUX dJle-
MeHTOB. HelttpunHnas actpoHomusi. CBepxHO-
Bble. HelTpoHHbIE 3Be3Abl. UepHbIE IbIPHI.
Kocmuueckue nyun. CoctaB, IpOUCXOKIECHUE
MU PaclpOCTpPaHEHHE KOCMHUYECKOTO H3ITyde-
Hud. B3auMopeiicTBue KOCMUYECKUX JIydell ¢
atMocdepoit 3emiu.

bapuonnas acummerpus, QyHIaMeH-
TaTbHOCTh KBapKOB W JICNTOHOB, JK30THYE-
CKHe siipa (UCCeIOBaHUE sIep, PACTIONOKEH-
HBIX BJIaJiU OT JOJWHBI CTAOUIBLHOCTH), TTIOMCK
CBEPXTSKENBIX SAEp, HCCIEAOBAaHUE HOBBIX
TUTIOB PAJMOAKTHBHOTO pacrnaja (MPOTOHHAS
M KJAcTepHas paJuOaKTUBHOCTH), KBapK-
TJIFOOHHAS TUIa3Ma.

CKHUX 3aJIaHUN

2.3.2. 3aHATHS CEMHUHAPCKOTO THIA

CornacHo y4eOHOMY IUJIaHY 3aHSTHS CEMUHAPCKOro THUMA MO JaHHOW JAUCUUIUIMHE Mpey-
CMOTpEHBI B paMKax y4eOHoi nuctuminabl b1.B.09 «CrenuanbHble BOMPOChl aTOMHOM U SAEpHOM
buszukn» (cM. cootBeTcTBYIOMYIO PIT/T).
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2.3.3. JlabopaTopHble 3aHATHUSI

CornacHo yueOHOMY IUIaHy 3aHSTHS TaOOPATOPHOTO THUIA IO JAHHOW JUCIUIUIHHE TIPEIy-
CMOTpEHBI B paMkax ydeOHou mucruruimabel b1.B.15 «O0mmit ¢pusndeckuii npaktukym (duszmka
aTOMHOTO SIpa U JIEMEHTapHbBIX YacTUll)» (CM. cooTBeTCTBYIoMTYI0 PIT/T).

2.3.4. llpuMepHasi TeMATHKAa KYPCOBBIX padoT (IPOEKTOB)

CornacHo y4eOHOMY IUIaHY KypCOBBIE pPaOOThI (MPOEKTHI) MO JAHHON IWCIMIUIUHE HE
PElyCMOTPEHBI.

2.4. TlepeyeHb y4eOHO-METOAMYECKOI0 o0ecriedeHHsl ISl CaMOCTOSITeJIbHOWH PadoThI
00y4YarIUXCs M0 JUCHUILIMHE (MOYJII0)

No Bu CPC [TepeueHsb yueOHO-METOIUIECCKOTO 00CCTICUCHUS TUCITUTUIAHBI

/i T10 BBITIOJIHEHUIO CAMOCTOSITEIbHON pabOThI

1 |IIpopabotka  y4yeOHOro|Meroanueckue yka3zaHHUS IO OpPraHU3AlMU CaAMOCTOSITENLHOU pa-
(TeopeTnyeckoro) OOTBI CTYJIEHTOB.

Marepuaia);

BBITIOJIHCHUE WHJIUBHU]TY-
ATLHBIX 3aJJaHUN;
pedepar;

MOJrOTOBKA K TEKYILEH

Y IPOMEXKYTOUHOM

aTTecTaluu
2 |[lomroroBka K TpakTh-MeToAMYECKHE yKa3aHHs 10 OpraHU3allMd CaMOCTOSTEIHHON pa-
YECKUM 3aHATUAM OOTBI CTY/IEHTOB.

3 [TonroroBka K BbINOJI-|METOOUYECKUE yKa3aHUA MO OPraHU3alMu CaMOCTOSTENIBHON pa-
HEHUIO  JTaOOPaTOPHBIX |0OTHI CTYACHTOB.

pabot
No [lepeueHp yueOHO-METOIUYECKOTO 00ECTICUCHUS
n/_n HaumenoBanwue pa3aena (Tembl) JTUCITUTIMHBI 110 BBITTOJIHEHUIO
CaMOCTOSITEJIbHON PabOThI

1 CBoficTBa aTOMHBIX /€ 1. UponoB MN.E. KanroBas ¢usuka. OcHOBHbIE
2 HyKIIOH-HYKIIOHHOE  B3aMMOJICH-|3ak0nbl: yuebHOE MOCOOHE [DNEKTPOHHBIH pecypc]:

CTBHC M CBOWCTBA SIJICPHBIX CHJI yae0. mocodue — DnexTpoH. maH. — Mocksa: W3na-
3 Mopeny aTOMHBIX szep TenbeTBO «Jlaboparopus 3Hanuit», 2017. — 261 c. —
4 PagnoakTuBHOCTE PexuM gocTymna:
5 S nepHbie peaku https://e.lanbook.com/book/94103
6 B3anmopeicTBrue sIepHOrO H3Iy- 2. CasenbeB U.B. Kypc pusuku [ DneKTpoHHBIH

YEHUsI C BEIIECTBOM pecypc]: yuebnoe nocodbue: B 3 1. T. 3: KBanToBas or-
7 YacTHIlbl U B3aUMOJIEUCTBUS Thka. AtomMHas ¢usuka. Ousuka TBepaoro tena. du-
8 DKcrepuMeHTHl B (DU3MKE BBICOKMX|3MKa aTOMHOTO si/jpa M JIeMeHTapHbIX dactul] / CaBe-

SHEpPruu neeB U. B. — CII6.: JIaub, 2018. — 308 ¢. — Pexxum [1o-
9 DNeKTpOMarHuTHbIE  B3aWMOJEH-|CTyIa:

CTBUS https://e.lanbook.com/book/98247#authors
10 CHiIbHBIE B3aUMOIEHCTBUS 3. Myxun K.H. DkcnepumeHnTanbHas sjnepHas
11 Cabble B3aUMOICHCTBUS ¢uzuka. B 3-x 1. T. 1. ®usuka atomHoro siapa [Dnek-
12 JIMCKpEeTHBIE CHMMETPHH TPOHHBIA pecypc]: yueb. — DnektpoH. gaH. — CaHKT-
13 O0beIMHEHNE B3aMMO/ICHCTBHIA [TeTepOypr: Jlans, 2009. — 384 c. — Pexum nocryna:
14 |Cospemennbie  acTpodusnueckie https://e.lanbook.com/book/277
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npexacraBiaeHns. OTKPBITBIE BOIPO-
CBl (PM3UKU S1/Ipa U YaCTHII

4. Myxun K.H. DkcniepumeHnTanbHas sepHast
¢usuka. B 3-x 1. T. 2. ®usuka saepHbIX peaxiui
[DnexkTpoHHBIN pecypc]: yued. — DIEKTpOH. JaH. —
Cankr-IlerepOypr: Jlans, 2009. — 326 c. — Pexum no-
cTyma:

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

5. Myxun K.H. DkcnepumeHTanbHas siaepHas
¢usuka. B 3-x 1. T. 3. ®usnka 37eMEHTapHBIX YaCTHI]
[DnekTpoHHBIN pecypc]: yued. — DIeKTpOH. JaH. —
Cankr-IlerepOypr: Jlans, 2008. — 432 c. — Pexum no-
cTyma:

https://e.lanbook.com/book/280

6. Myxun K.H. DkcnepuMeHTanbHasg siaepHas
¢uzuka: yue6nuk: [B 3 1.] / T. 1: ®usuka aToMHOTO
anpa. U3n. 6-e, ucnp. u gon. — CII6. [u gp.]: Jlans,
2008.

7. Myxun K.H. DkcnepumenTanbHas sjepHas
¢usuka: yueobnuk: [B 3 1.] / T. 2: ®usuka sepHbIX pe-
axkumid. U3n. 6-e, ucnp. u non. — CII6. [u np.]: Jlass,
2008.

8. Myxun K.H. DxcnepumenTanbHas siiepHast
¢uzuka: yueOnuk: [B 3 1.] / T. 3: dusuka snemeHTap-
HbIX vactull. U3a. 6-e, ucnp. u non. — CIIG. [u np.]:
Jlans, 2008.

9. Uponos U.E. KBanroBas ¢uznuka. OCHOBHBIC
3akoHbI: yueOHoe nocooue / U.E. Uponos. — M.; CIIG.:
OUSMATIIUT: Jlaboparopust ba3oBbix 3HaHuii:
Hesckuit {uanekt, 2001.

10. CuByxun [I.B. O6uwmit kypc ¢usuxu. T. 5:
AToMHas u aaepHas gusmka. — M.: @uzmatiut, 2006.

11. Tpodpumosa T.U. Kypc ¢usuxu: yuedbHOE
nocobue A MHKEHEPHO-TEXHUUECKUX CHEeIHaTbHO-
creit By30B. — M.: Akagemusi, 2010 (18-e uzn., crep.).
— M.: Akagemus, 2014 (20-e uzn., crep.).

12. Tpodpumona T.U. OcHoBbI puszuku. ATom,
aTOMHOE SJIpO U DJIEMEHTapHble YacTHIIbI: yuyeOHOe
nocobue. — M.: KHOPVYC, 2011.

13. IIpockypsikoBa E.A. ®dusuka snemeHtap-
HBIX 9acTHI] [ DJIEKTPOHHBIN pecypc]: yuebd. mocodue —
OnextpoH. naH. — Cankt-IlerepOypr: Jlanp, 2016. —
104 c. — Pexxum nocryna:

https://e.lanbook.com/book/87587

Y4eOHO-METOUYECKHUE MAaTEPHUAIIBI ATl CAMOCTOSATEIHHON pabOThl O0YUYAIONTUXCSA U3 YUCIIa
WHBAJIMJIOB U JIMI] C OTPAaHWMYEHHBIMU BO3MOXKHOCTSIMU 3/10poBhs (OB3) mpenocrasnstorest B dop-
MaX, aJalnTUPOBAHHBIX K OTPAHUYCHUSIM UX 3J0POBbSI U BOCTIPUSTUS WH(OPMAIUU:

st muu ¢ HapyIIeHUs MU 3pEHHUS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,
— B (hopMe 2IIEKTPOHHOT O TOKYMEHTA.

JIist JIiL ¢ HapyIIEeHUsIMU CIIyXa:
— B IIeYaTHOM opme,

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.
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Jis 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO ammapara:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTa 00yda-
FOIIMXCSL.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B npouiecce npenonaBanus JUCHUILIMHBI HCIIOJIB3YIOTCS CIEAYIOIINE METOIBI:

— JICKLUH;

— IPOBEACHUE ITPAKTUUECKHUX 3aHATUH;

— JIOMalIHKE 3aJaHus;

— OIIpOoC;

— UHJMBHlyaIbHbIE IPAKTUUECKUE 3a/IaHMs,;

— KOHTPOJIbHBIE PabOThI;

— TECTUPOBAHHUE;

— KOHCYJIbTAIIMU MIPEIOJaBATENICH;

— caMOCTOATeNbHAs paboTa CTYAEHTOB (M3y4YeHUE TEOPETHUYECKOro MaTepuana, MoAroToBKa
K J7a00paTOPHBIM 3aHITHSM, BBITOJHEHHE JOMAIIHUX pabOT M WHAMBHIYaTbHBIX THIIOBBIX pacde-
TOB, IOJITOTOBKA K ONPOCY, TECTUPOBAHUIO U IK3AMEHY).

Jlyig mpoBeieHUsl BCEX JIEKLIMOHHBIX U MPAKTUYECKUX (CEMUHAPCKUX) 3aHSITUN UCIIONb3YIOT-
csl MyJbTUMEMIHbBIE CPE/ICTBA BOCIIPOU3BEACHHS aKTUBHOTO COZIEPKMMOI0, MO3BOJISIIOIIETO CIIy-
HIaTEI0 BOCHPUHUMATh OCOOEHHOCTH M3y4aeMOro MaTepuaia, 3a4acTyl0 UIPAIOIIKE PElIaollyro
pOJb B MOHUMAHUM U BOCHPUATHH, a Takke (OpMUPOBAHMH MPOGECCHOHATBHBIX KOMIIETEHIIHH.
WHTepakTUBHBIE ayAUTOPHBIE 3aHATHS C UCIOJIb30BAHUEM MYJIBTUMEIUIHBIX CHUCTEM IO3BOJIIOT
aKTUBHO U 3(P(EKTUBHO BOBJIEKATh yYallUXCs B YUEOHBIM NpoOLECC M OCYIIECTBIATH OOpaTHYIO
cBsA3b. [loMHMO 3TOr0, CTaHOBUTCSI BO3MOKHBIM 3(P(EKTUBHOE 00CYKICHUE CIOKHBIX U JUCKYCCH-
OHHBIX BOIIPOCOB U MPOOIEM.

[To m3ydyaeMoil AMCUMILIMHE CTYAEHTAM MPEAOCTaBISAETCS] BO3MOXKHOCTh OTKPBITO MOJIb30-
BaThCsl (B TOM YHCIIe KOMUPOBATh HA JIMUHbIE HOCUTEIM MH(POPMALMU) MOATOTOBIEHHBIMU BEY-
MM JaHHYIO TUCUUIUIMHY IIperoaaBaTesieM MaTeprajlaMyu B BUJE 3JeKTPOHHOI0 KOMILIEKCca €o-
NPOBOK/IEHN 1, BKJIIOYAIOIIIETro B ce0sl:

— 3JIEKTPOHHBIE KOHCIIEKTHI JIEKLIUH;

— 3JIEKTPOHHBIE TIaHbl MPAKTUYECKUX (CEMMHAPCKUX) 3aHITUH;

— DJIEKTPOHHBIE BapUaHThl y4€OHO-METOJUYECKUX MOCOOMI NIl BBIOJIHEHUS J1abopaTop-
HBIX 3aJIaHUMH;

— CIIMCKHU KOHTPOJIbHBIX BOIPOCOB K Ka)KJJ0M TeMe U3y4aeMoro Kypca;

— pa3HOOOPA3HYIO JONOJHUTEIBHYIO JIUTEPATYPY, OTHOCSIIYIOCS K N3y4aeMON JUCHUTUIMHE
B 2JIEKTPOHHOM BHUJ€E (B Pa3IMYHBIX TEKCTOBBIX (hopmarax u rpaduueckux (opmarax, a TaKxke B
dopmatax *.pdf, *.djvu.

CornpoBoXK/IeHHE CaMOCTOSATENbHOM pabOThl CTYJEHTOB TAaK)KE OPraHW30BaHO B CIIEAYIOIIMX
dopmax:

— YCBO€HME, JI0NOJIHEHNE U BHUKAaHUE B pa3OupaeMble pa3/elibl JUCIUIUIMHBI IPU TOMOIII
3HAaHMW TOJIy4a€MBIX IO CPEACTBAM M3Y4YEHHS] PEKOMEHAYEMOW JIMTEPATyphl U OCYLIECTBIIIEMOE
yTeM HanmucaHus pedepaTuBHBIX padoT;

— KOHCYJbTALlUU, OPTaHU30BaHHBIC JJISI Pa3bsICHEHUS MPOOJIEMHBIX MOMEHTOB IIPH CaMo-
CTOATEIbHOM HM3YYEHUHU TEX WM MHBIX acCIEKTOB pa3fesioB ycBauBaeMoil MHGOpMaluu B JUCLIH-
IUIMHE.

OcHoBHbIE 00pa3zoBaTelIbHbIE TEXHOJIOTUH, UCTIONIb3YEMbIE B YU€OHOM IpolLIecce:

— UHTEPAKTUBHAS JIEKLIUA C MYJIBTUMEIUINHON CUCTEMON C aKTUBHBIM BOBJIEUEHUEM CTYIEH-
TOB B Y4€OHBII TIpoIiecCc U 00paTHOM CBA3BIO;

— JIEKIIUH € IPOOJIEMHBIM HU3JI0KECHUEM;
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— 00CY)KJIeHHE CIIOKHBIX M JJUCKYCCHOHHBIX BOIIPOCOB U MTPOOJIEM U pa3perieHue npoodiiem;

— KOMITBIOTEPHBIE 3aHATHUS B PEKUMAX B3aUMOJICHCTBUS «TIPENIOJaBaTeb — CTYACHT», «CTYAEHT
— [IPEMNO/IaBaTelby, «CTYACHT — CTYACHTY;

— TEXHOJIOTMHM CMEIIAHHOTO 00Y4eHMs: JUCTAHIIMOHHBIC 3a/IaHUs U YIPAKHEHUS], COCTaBICHUE
TJI0CCapUEB TEPMUHOB U OTIPEACICHHUH, TpymIoBbie MeTosl Wiki, HHTepHET-TeCTHUPOBaHNE U AHKETH-
pOBaHHUE.

HuTtepakTuBHBIE 00pa30BaTe/IbHBIE TEXHOJIOTUH, UCIIOJIb3YEMbIE B ayJTUTOPHBIX 3aHATHSIX:

— TEXHOJIOTUS Pa3BUTUS KPUTUYECKOTO MBIIIJICHHUS;

— JIEKIUH € IPOOJIEMHBIM U3JI0KECHUEM;

— UCII0JIb30BaHUE CPEACTB MYJIbTUMEANA;

— M3YYCHHUE M 3aKpeIUIeHuEe HOBOIO MarepHaja (MHTepaKTHBHAs JEKIHs, padoTa ¢ Harsd-
HBIMHU [T0COOMSIMH, BUJIEO- U ayJMOMaTepuallaMy, UCIO0JIb30BaHUE BoNpocoB, CokpaTHUecKuil 1ua-
JI0r);

— 00CyX/IeHUE CJIOKHBIX U AUCKYCCHOHHBIX BOIPOCOB U MpobieM («3aiiMu no3unuio (1Ka-
Jla MHEHUH )», IPOEKTUBHBIC TeXHUKH, «OUH — BABOEM — Bce BMecTe», « CMEHHU MO3UIHIO», «Jluc-
KyCCHUsl B CTUJIE TEJIEBU3MOHHOIO TOK-IIOY», 1€0aThl, CHMIIO3UYM);

— pa3peuienue npobiseM («lepeBo pemenuity, «Mo3roBoi TypM», «AHAJIU3 Ka3yCOBY);

— TBOpYECKHE 3aJJaHMs;

— paboTa B MasbIX rpymnmnax;

— UCIIOJIb30BaHKE CPEACTB MYyJIbTUMEANA (KOMIIBIOTEPHBIE KIIACChI);

— TEXHOJIOTHSI KOMITBIOTEPHOTO MOJICIIMPOBAHUS YHCICHHBIX PAacyeTOB B HHXKECHEPHO-
mareMmaTtrueckoit cucreMe MATHCAD (uiu cucreme KommnbrotepHoii Mmarematuku MATLAB).

HJ'ISI JiaL € OrpaHUYCHHBIMU BO3MOXKHOCTAMU 3J0POBbA MMPEAYCMOTPCHA OpPraHU3anus KOH-
Cy.]II)TaIII/Iﬁ C UCIIOJIb30BaAHHEM BHGKTPOHHOfI IIOYTHI.

4. OneHouyHbIe cpeacrea AJsl TEKYHIEro KOHTPOJIA YCIIEBACEMOCTH U HpOMe)KyTOqHOﬁ
aTTeCTallun

4.1. DoHJ OLIEHOYHBIX CPpEACTB 1Jisl NPOBEACHUS TCKYIICT0 KOHTPOJISA

q)OH]j[ OLCHOYHBIX CPECACTB AJId NPOBCACHUSA TCKYIICTO KOHTPOJIA COACPIKUT!
— KOHTPOJIbHBIE BOMPOCHI 110 yu4eOHOIl porpamme;

— MpaKkTUYECKUE 3aJjaHus 110 y4eOHOIl mporpamme;

— TECTOBBIE 33aJJaHUA 10 Y4eOHOI porpamme;

— TeMbl pedepaToB 1o yueOHO nporpamme;

— KOHTPOJIbHBIE Pa0OTHI IO y4yeOHOM Mmporpamme.

KoHnTpoJibHBIE BONIPOCHI 110 y4eOHOM nMporpamMme

B mporiecce moATOTOBKM M OTBETaM Ha KOHTPOJIBHBIE BOMPOCH (POPMUPYIOTCA U OIICHHUBA-
totcs Bee TpeOyemble @I'OC BO u OOII gnst manpasienust 03.03.02 dusuka (npoduns: Oynna-
MeHTalbHas (usnka) komnereHnuu: OK-7, OITK-1.

Hwxe mpuBoasTCcss mpuMeEpbl KOHTPOJIBHBIX BOIPOCOB JIJIsi pabodeil mporpaMMmBl.

[TonHBII KOMITJIEKT KOHTPOJBHBIX BOIIPOCOB JIJISl BCEX pa3/ieloB pabodeld mporpaMMsbl IpH-
Bogutcs B @OC qucuumuinHel b1.5.07.06 «®@u3nka aTOMHOTO A/1pa U 3JIEMEHTAPHBIX YACTHUID.

2. SInepubie cuibl. Moaeau siapa.

K xakoMy kjaccy B3auMOJEHCTBUN OTHOCUTCS SIAEPHOE B3aUMOIEHCTBHE?
KakoBbl OCHOBHBIE CBOMCTBA SIACPHBIX CHII?

Kak oka3arp 3aps0BYI0 HE3aBUCUMOCTb SIIEPHBIX CHII?

Urto siBNsieTCS MOATBEPAKIACHUEM HEANEKTPUUECKON TPUPOIBI SAAECPHBIX CHUIT?
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Kak 00BsICHUTH NPHOIM3UTENBHOE MTOCTOSIHCTBO YJCIBHOM YHEPTUU CBSI3HM B SIAPE C YBEIH-
YEHUEM YHCJIA HYKJIOHOB?

Uem 00yc0OBIEHO CHUYKEHUE YJIENbHON SHEPTUU CBSA3U B siipax K KoHLy [lepuoauueckoit
CHUCTEMBI 3JIEMEHTOB?

B uem 3akiouaroTcs aHaJIOTUU U pa3Inyus siiep U aTOMOB?

B ueM cX0JICTBO U B YEM pa3IMUUE IPABUTALMOHHBIX, 3JIEKTPOMAarHUTHBIX U SAEPHBIX CHII?

PaccuuTaiite 2HEpPruio KyJOHOBCKOTO OTTAIKHBAHUA Ha paccTostHuU 1 ¢M Ipyr oT apyra.

Ha ocHOBaHMU 4ero MOKHO MIPUITH K KarelbHOU Mojaenu siapa? OTBeT 000CHYMTE.

B uewm 3akimouaercs cyTh 000JI04E€UHON MOJIENH sapa’?

[Touemy 11t ONIMCAHMS ATOMHBIX SIAEP IPUMEHSIOTCS Pa3IMUHbIE MOJIETU?

[Touemy 10 cux MoOp HE co37aHa €uHasi TEOpUs AaTOMHOTO siapa’?

Kakue mpencraBieHusi 0 CBOMCTBaX HYKJIOHOB B siIpe JaeT KarelbHas MoJenb? obonodeu-
Hasi MOJeIb?

CKOJIBKO HYKJIOHOB MOKET HaXOAUTHCS B SIPE HA CAMOM HU3KOM KBaHTOBOM YPOBHE?

6. ®u3nyecKHe OCHOBBI 1eTEKTOPOB YACTHI U PAIHOAKTUBHBIX U3/ 1y4YeHMIi.

UTOo 1eKUT B OCHOBE METO/I0B HA0JIIOIEHUS M PErHCTpalii paauOaKTHBHbBIX U3JIy4EeHUN?

KakoB mpuHLMI AEMCTBHS IOJYNPOBOJHUKOBOIO cueT4YMKa? B 4em mpeumyniecrBo uc-
[10JIb30BAHUS TBEP/IOH Cpe/ibl IO CPABHEHUIO C ra3om?

B 4em cx0zcTBO U pa3ianyne 3JIEKTPOHHBIX U TPEKOBBIX JETEKTOPOB?

Kakue BO3MOKHOCTH JJIS1 UCCIIEI0OBAaHUS OTKPBIBAIOTCS IIPU MOMEILEHUN KaMephl Bunbcona
B MarHUTHOE 1ose?

[TpuBenute, NOACHUB, OCHOBHBIE XapaKTEPUCTUKU JIETEKTOPOB.

JlaiiTe XapaKTepUCTUKY SBJICHMS, JIEXKAILETO B OCHOBE pabOThl YePEHKOBCKOI0 CYETUHKA.

B 4yem cxoicTBO M pa3nuyure BUIICOHOBCKOW U MG Gy3HOHHON Kamep?

Kak B 4epeHKOBCKOM CUETYHMKE MOXKHO Pa3AeInuTh YaCTHIIBI IO MaccaM?

Uem myullle perucTpupoBaTh BBICOKOAHEPreTHMUHBIE MUKPOUYACTHIIBI: KaMepod Buibcona
WM ITy3bIpbKOBOM Kamepoi? [louemy?

Kakue 13 npuBeeHHbIX CUETYUKOB MOTJIM Obl OBITH OOBbETUHEHB! €IMHBIM HAa3BAHUEM «Ta-
30pa3psiHbIE CUETUUKI»?

B uem 001IHOCTB U pa3nnyune BceX pacCCMOTPEHHBIX TPEKOBBIX I€TEKTOPOB?

[Touemy mpomopyoHanbHas Kamepa OJHOBPEMEHHO BBINOJHSET (YHKIUH TPEKOBOTO Je-
TekTopa?

B Kakux TpeKOBBIX JETEKTOpax IPH MPOYMX PABHBIX YCIOBHUAX JUIMHA TpeKa camas KOpoT-
kas? [louemy?

MoskHO 11 ¢ oMoIbl0 cueTdunkoB I'elirepa—Mrosuiepa n3mepsaTs 3Hepruto yactun? [loue-
My?

IIpakTHyeckue 3agaHus N0 y4eOHOH Mporpamme

B mporecce moaroToBKM M BBIMOJIHEHUSI MPAKTUYECKUX 3aJlaHUN (POPMHUPYIOTCS U OLEHU-
Batotcs Bce Tpedyemble @I'OC BO u OOII ans nanpasienus 03.03.02 dusuka (nmpoduns: OyHaa-
MeHTasbHas ¢usnka) komrnereHun: OK-7, OITK-1.

Hwxe npuBoaaTcss NpuMepbl NPaKTUYECKHUX 3a1aHui U1t paboueil mporpaMmel.

[ToyHBIN KOMIUIEKT MPaKTHYECKUX 3aJlaHUM JJIs BCeX pasJienoB pabodeil mporpamMmbl Ipu-
Boaurca B POC qucuuminunel b1.5.07.06 «®Pu3nuka aTOMHOTO A1ipa U 2JIEMEHTAPHBIX YACTHUIIY.

7. BzaumoneicrBue H3JIy4eHHs BeIECTBOM.

1. OnpenennTth, BO CKOJBKO pa3 yMEHBIIAETCS MHTEHCHUBHOCTH Y3KOI'O Iy4YKa TEIUIOBBIX
HGﬁTpOHOB MOCJIC MPOXOKACHUA IJIACTUH aJIFOMUHUSA TOJIH.IHHOﬁ 3 cMm. Ha BBIXO/JIC U3 IIJIACTHH PC-
TUCTPUPYETCS IMYYOK IEPBOHAYAIBHON NIMPUHBL.

2. IloTox HEHTPOHOB M3 pEaKTOpa, UMEIOLUX MAKCBENIOBCKOE PACIpENEIEHUE IO CKOpO-
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cTsaMm ¢ temnepatypoil T =370K , mporyckaeTcst yepe3 TOHKHI MOJUKPUCTAIIMYECKUH QUIbTp U3
IIPEeCCOBAHHOTO Mopoika rpadpura. Haiftu, kakas 1015 HEMTPOHOB MPOXOAMT Yepe3 TaKOH QHUIIbTP.
MaKcHMaTbHOE MEKIIOCKOCTHOE PACCTOSIHHE JUIS perieTky rpadura pasHo 3,35 - 1070 m.

3. Haiitu cpemnroro JmHY cBOOOIHOTO mpobera y-KBaHTOB B Cpelie, CJIOH MOJOBHHHOTO
ocnabyieHus: KoTopoil paseH 4,50 cMm.

4. BblYnuCIUTB SHEPIUIO Y-KBAaHTA, 00pPa30BaBIIETO B I0JI€ MOKOSILETrOCs TSKEIOTo siipa mna-
PY JIEKTPOH—TIO3UTPOH, €CIIU U3BECTHO, YTO JJI KaX 10 yactuuel napsl Bp=3,0K7c-cm.

5. CKOJIBKO CJIOEB MOJIOBUHHOI'O OCIa0IeHUs B IUIACTUHKE, OCIa0IsIOIEeN Y3KHM My4oK Mo-
HOZHEPIreTUYECKOro peHTTeHOBCKOro usinydenus B 1000 pa3?

8. IIpoxo:xkaeHne 3apsKeHHBIX YaCTHL Yepe3 BellecTBO.

1. OueHnTs, Kakas 10l IPOTOHOB KOCMHYECKOIO U3JIy4EHUs JOUIET 10 NOBEPXHOCTH 3EM-
JIM, HE UCIBITAB SIIEPHOTO B3auMOAEHCTBUA. [IpOTOHBI ynbTpapeniTUBUCTCKHUE.

2. OueHuTh, HACKOJIBKO TOJIIIA 3eMJIM OCIa0JIAeT MOTOK HEUTPUHO, IPUXOJIALINX C MPOTH-
BOIIOJIO’KHOM CTOPOHBI 36MHOI'O IIapa. Y CPEIHEHHOE 0 DHEPreTHUUECKOMY CIIEKTPY CEYEHME I10-
TJIONIEHHSI HEUTPHUHO HA aTOMHBIX sIIpax rpyHTa paBHO p =552/ on®. D¢ dexTuBHAS OTHOCUTEH-
Hast aroMmHast macca A =50.

3. HaliTu KMHETUYECKYIO DHEPIUI0 DJIEKTPOHOB, KOTOPBIE, MPOXOAs Cpely C IOKa3aTeleM
npesnomienus: N =150 u3myyaror ceet nmox yriaom 0 =30° k HanmpaBIEHHIO CBOETO IBMKCHHS.

4. BoruucnuTh pagvallMOHHbIE TIOTEPU AIEKTPOHA ¢ KHHeTHueckod sHepruei 20 M»>B Ha
€AVHUILY IyTH B AJIFOMUHHH.

5. Bo ckonbko pa3 paauaiimoHHbIe TOTEPH SJEKTPOHA B CBUHIIE OOJIbIIE, YEM B ATFOMUHUN?

TecToBbIe 321aHNA 110 Y4eOHOI MporpaMmme

B nponecce noAroToBKU M BBIIOJHEHUS! TECTOBBIX 3a/laHUN (POPMUPYIOTCS U OLIEHUBAIOTCS
Bce Tpedyembie PI'OC BO u OOII i nanpasienus 03.03.02 duszuka (npoduins: OyHrameHTanb-
Has ¢uszuka) komnerenmun: OK-7, OIIK-1.

TecToBble 3a71aHNsI COCTOUT U3 psAJia TEOPETUUECKUX BOMPOCOB MO TEMAaTUYECKUM pa3zesiaM
paboueil mporpamMmbl y4eOHOM JUCIUIUINHBL.

Cucrema OLEHOK BBIMOJIHEHNS KOHTPOJIBHOI'O TECTUPOBAHMUS:

— «OTJIIMYHO» — KOJINYECTBO MPABUWIIBHBIX OTBETOB OT 85% 110 100%;

— «XOPOII0» — KOJIMYECTBO NMPaBUIbHBIX OTBETOB OT 70% 1o 84%:;

— «yZIOBJIETBOPHUTEIBHO» — KOJIMYECTBO MPAaBUIIBHBIX OTBETOB OT 55% 110 69%.

Huxe npuBoauTcs npuMepbl KOHTPOJIBLHOTO TECTUPOBAHUS B BUJIE JBYX BapUaHTOB TECTO-
BBIX 33/1aHUH K pa3zeny 2 yueOHOH TUCIMITIIMHEI.

[TosHBII KOMIUIEKT TECTOBBIX 3aJaHH JJIsl BCEX pa3/iesioB paboyeil mporpaMMbl TPUBOIUT-
¢ B POC mucuuniunsl 51.5.07.06 «Pu3nka aTOMHOTO 1pa U 2JIEMEHTapHbBIX YaCTHUII.

Tect Ne 1.

15
1. Onpeznenuts Maccy uzorona , N, ecin W3MeHeHHe MacChl PU 0OPA3OBAaHHUH SAPA CO-

crasisier 0,2508-10 7 «r:
1) 2,48-10 > «kr;
2) 1,96-10 % kr;
3) 19,6-10 % kr;
4) 2,48-10° kr;
5) 24,8-10 7 kr;
6) 3aTpyAHSIOCH OTBETUTb.
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2. OHpe,HeJ'II/ITB BO CKOJIBKO pa3 HadaJlbHOC€ KOJIHMYECTBO AACP PAAMOAKTHBHOI'O H30TOIIA

YMCHBIIUTCA 3a TPH I'0Jid, €CJIM 3a OAWH I'o OHO YMCHBIINJIOCH B 4 pasa:

30

®7n-:

1) B 128 pas;

2) B 32 pa3sa;

3) B 256 pa3;

4) B 64 paza;

5) B 16 pas;

6) 3aTpyAHSIOCH OTBETUTb.

. 14
3. Bo cKkosbKO pa3 MeHbIIE HEHTPOHOB COJEPKHUT AAPO aTOMA a30Ta - N, gem saapo nunka

1) 2,5;

2) 2;

3) 5;

4) 3.6;

5) HeT NpaBUIBLHOTO OTBETA;
6) 3aTpyIHAIOCH OTBETUTb.

4, OHpe,I[eJ'II/ITb nepuona mnoJgypaciaaa paauOakKTUBHOI'O M30TOIId, €CJIA 5/8 Ha4alILHOrO KO-

JUYECTBA Si7Iep ATOr0 U30TOIA paciaiach 3a Bpems t = 849 c:

1) 12 mum;
2) 36 MuH;
3) 24 muH;
4) 18 MuH;
5) 20 muH;
6) 3aTpyAHSIOCH OTBETUTb.

5. OnpenenuTh, Kakyro JI0JII0 KUHETUYECKOW SHEPTUU TepsieT HEUTPOH MpHU YIIPYroM CTOJK-

12
HOBCHHUHM C IIOKOAIIUMCA AApPOM YTJICpoda 6 C, €CJIM IIOCJIC CTOJIKHOBCHUA 4YAaCTHLbI JABUKYTCSH

BJI0JTh OTHOM TPSIMOiT. Maccy HeHTpaTBHOro aToMa yriiepoia IPUHATh paBHoi 19,9272-10% kr:

1) 0.288;

2) 0.332;

3) 0.466;

4) 0.178;

5) HET MPaBUIHLHOTO OTBETA;
6) 3aTpyAHSIOCH OTBETUTb.

6. Umeetcs 4 r paInoaKTUBHOTO U30TOIa KoOaibTa. CKOJIBKO TpaMMOB K0OaIbTa pactaaeT-

cs3a 216 cyt, ecnu ero nepuo noiypacnaja 72 cyt:

1) 5.4;

2) 2;

3) 3.5;

4) 4,

5) HEeT MpaBMWJIBHOTO OTBETA;
6) 3aTpyIHAIOCH OTBETHTb.

14
7. B sanpo atoma aszota 5 N momajgaer a-yactuua u ocraercst B HeM. [Ipu 3ToM o6pasyercs

SIPO HEKOTOPOTO 3JIEMEHTA U UCIyCKaeTcsl MPOoTOH. KakoB MOpAIKOBBI HOMEP 3TOT0 3JIEMEHTA B
MIEPUOJNYECKON CUCTEME DJIEMEHTOB MeHeieeBa:

19



1) 6;

2)9;

3) 8,

aHr,

5) HET NpaBUIIBLHOIO OTBETA;
6) 3aTpyIHAIOCH OTBETUTb.

15
8. SInpo atoma u3otomna kucinopona g O mpereprnesaer B-pacmaz
SO N+e' +v

15
Macca atoma g O pasra 15,003072 a.e.M., KHHETHYECKAst YHEPIHsI POAMBLIETOCs M03UTpoHa W =

8-10"* JIx. Eciu KMHETHYECKast SHEprusi 00pa30BaBIIErocs sSapa MPEHeOPEKIMO Maa, TO SHEPrus
HEUTPUHO paBHa:

1) 1,99-107" IIx;

2) 1,99-10"* ITx;

3) 2,66-10 " JIx;

4) 2,66-10™" JTx;

5) HeT NpaBUIBLHOTO OTBETA;

6) 3aTpyIHAIOCH OTBETUTb.

235U B 207

9. B nienouke paJMoOaKTUBHBIX MPEBPAIICHUI Pb conepkutcs HECKONBKO O- U [3-

pacmaaoB. CKOJ’IBKO paciiagoB B 3TOH IICIIOYKCE:
1) 13;
2) 11;
3)9;
4) 7,
5) 15;
6) 3aTpyIHSIIOCH OTBETUTD.

10. MourHocth atromuoii crannuu 200 MBT. Pacxox simepHoro roprodero 25U B Teuenue
cytok coctasiusieT 540 r. [Ipu nenenun oxHoro sigpa ypana Beiaenserca 200 MaB suepruun. KI1J{
ATOM CTAHIIMM PABEH:

1) 24%;

2) 28%);

3) 32%j;

4) 35%;

5) 39%j;

6) 3aTpyIHSIIOCH OTBETUTH.

Tect Ne 2.

1. {nuna BonHbl romy6oro cBera 500 HM, a sxentoro 600 HM. @OTOHBI KAKOTO CBETa UMEIOT
OOJIBIITYIO DPHEPTHUIO:

1) rosryGoro;

2) KeINToro;

3) sHepruu POTOHOB OJIMHAKOBHIE.

2. Ecniu IMHKOBYIO TUTACTUHKY OCBEIIATh CHHUMHM JIydaMH ¢ HEOOJbIIOW MHTEHCUBHOCTBIO,
T0 (hoTodPdekT He Bo3HUKAET. Bo3HuKHET 1u HOTOdP(DEKT, €Clin YBETUYUTh HHTCHCUBHOCTh CHU-
HUX JIy4e¥ B HECKOJIBKO pa3:
1) nma;
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2) HeT.

3. Bo Bpems doTtorddexra npu yMEHbIICHUH WHTEHCUBHOCTH CBETa KOJMYECTBO IJIEKTPO-
HOB, BBIPBIBAEMBIX CBETOM C IIOBEPXHOCTH MeTailia 3a 1 c:

1) yBennuuBaercs;

2) yMEHbIIIaeTCs;

3) He u3MeHseTCsl.

4. JIBa MeTaiia ¢ pa3HbIMU PabOTaMH BBIXOJA IEKTPOHOB OCBEIIAIOTCS CBETOM C OJMHAKO-
BOH JITMHOM CBETOBOM BOJIHBI, OOJIbIIIEH KpacHOM rpaHuilbl potodddekra. M3 kakoro meramia ¢o-
TO3JIEKTPOHBI BEUICTAIOT C OOJIBIIEH CKOPOCTHIO:

1) u3 meTaiia ¢ 60JbIIeH paboTOM BHIX0/1A;

2) U3 MeTajia ¢ MeHbIIeH paboTol BRIXO/a;

3) u3 000MX METAJUIOB (POTOAIEKTPOHBI BEUICTAIOT C OJMHAKOBOM CKOPOCTHIO.

5. Kakoii 35eKTpo]i He0OOXO0IUMO OCBEIaTh B TMOJIYIIPOBOTHUKOBOM (DOTOIIEMEHTE, YTOOBI
BO3HUK (poTodhdekT:

1) p-noJIyIpOBOIHUK;

2) N-MOJYIIPOBOIHUK;

3) p-n mepexoy.

6. CKOJIBKO 3JIEKTPOHOB COJIEPXKHUTCA B DJIEKTPOHHON 000JI0YKE HEHTpPaJbHOIO aroma, B
ATOMHOM si/ip€ KOTOPOI'O COEPKUTCA 4 IPOTOHA U 5 HEUTPOHOB:

1) 0;

2) 4,

3) 5;

4) 9.

7. YUem oTnuuaeTcs H3JTY4YCHUEC JIa3€pa OT U3ITYUCHUSA JIaMIIbl HAKAJIMBAHU .
1) nazepHoe U3JIyueHHE KOT€PEHTHO, a JIaMIIbl HAKAJTUBaHUsI — HET;

2) u3nyuyeHue Jiazepa HEMOHOXPOMATUYHO, a JIAaMITbl — MOHOXPOMAaTHYHO;
3) nasepsl CO37]al0T HAIIPABICHHOE U3TyUYEHUE, a JTAMITbl — HET.

8. B kakoM U3 mepeunciIeHHBIX HUKE MPUOOPOB, MPOXOXKAEHUE ObICTPOI 3apsKeHHOH ya-
CTHIIbI BbI3bIBAa€T 00pa30BaHUE CKPBITOTO NU300paKEHUS cliefa 3TOM YaCTHUIIbI:

1) cuetuuk I'eiirepa;

2) kamepa BunbcoHa;

3) my3bIppKOBas Kamepa,

4) ToncrocoiHas (poTodIMYIbCHUS.

9. U3 paanoakTHBHOTO BEIIECTBA BBUIETAIOT O-, 3- U y-myun. Kyma OyayT OTKIOHSTECS O- U
B-myum:

1) a-1y4u Bi€eBO, B-Ty4H BIIPaBo;

2) 0-JIy4u BIIpaBo, 3-1Ty4H BIIEBO;

3) a-my4u K HaMm, -Ty4H OT Hac;

4) a-1y4u OT Hac, B-JIy4u K HaM.

10 N3MenseTca nmu xumMudeckas npupoaa 3JIEMCHTA IIPU HMCITYCKaHUHW €T0 SaApaMH ramMma-
H3JIy4CHUS:

1) na;

2) HeT.
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KonTpoJsbHbIe padoThl 10 y4eOHOH nporpaMmme

B mporecce moAroTOBKU U BBITOJIHEHUS KOHTPOJIBHBIX PabOT (POPMUPYIOTCS U OLIEHUBAIOT-
cs Bce Tpedyembie PI'OC BO u OOII mns nanpasienus 03.03.02 ®dusuka (npoduns: OyHnaMeH-
tanpHas gusuka) komnerenuuu: OK-7, OITK-1.

Huxe npuBoauTcs npuMep KOHTPOJIBHOM pabOThL.

[TonmHBI KOMIUIEKT KOHTPOJIBHBIX paboT s pabouelt mporpammsl npusogutcs B @OC
nucuuiuinabl b1.6.07.06 «®u3uka aTOMHOTO s/1pa U SJIEMEHTapHBIX YACTUIL.

KonTpoasnas padora Ne 3
Bapwuanr 1.

1. HenmoapwkHast yactuiia maccel M pacnanaercst Ha 2 y-kBaHTa. ONpenenuTe UMITYIIbC

KaXJIOTO Y-KBaHTA.
. 6

2. B HavanpHBIE MOMEHT aKTUBHOCTh HEKOTOpOTo mM3oTomna cocrasisuia 1,2-10° bk. Kakosa

OyzieT ero akTUBHOCTB 10 UICTEUYCHUH TIOJIOBUHBI TIEPUO/Ia MoJTypacmnaia?
2

3. [Ipu genenun ogHOTO siApa U na zBa ockouka Bbigessiercs okono 200 MaB SHEPTUH.
Ckonpko 3Hepru# (B k) BBIACTUTCS MPH CKUTAHUH B AEepHOM peakTope 20-TH TpaMMOB 3TOTO
uzorormna?

Texkyumuil 1 pyOeKHbII KOHTPOJIb OCYIIECTBISAIOTCS 110 KOHTPOJIBHBIM BOIIPOCAM I10 U3yda-
€MOl IMCLUIUIMHE, IO UTOr'aM BBIIOJIHEHHs Ja00paTOPHBIX PabOT M MHAMBUIYAIbHBIX IPAaKTHYE-
CKHX 3aJ[aHHid, B (hOpME TECTOBBIX 3a/IaHUH WJIM B BUJIC MOATOTOBIEHHOTO pedepara.

4.2. ®oHI OLIEHOYHBIX CPEICTB VI MPOBEAeHUS MPOMEKYTOYHOH aTTeCTAI[UH

4.2.1. Bonpocskl, BBIHOCMMbIE HA 3K3aMeH M0 JUCHUILINHe «DU3MKa aTOMHOIO siApa u
3JIEMEHTAPHBIX YacTHL I HanpaBjeHusi moarorosku: 03.03.02 dusuka

B npouecce noaroToBKM M cAauM 3K3aMeHa (GOPMHUPYIOTCS M OLIEHUBAIOTCS BCE TpeOyemble
OI'OC BO u OOII nns nanpasnenus 03.03.02 dusuka (npoduns: OyHnameHTanbHas QU3MKa)
komnerennuu: OK-7, OINK-1.

1. Obume cBoiicTBa aTOMHBIX s1ep. [IpoToH-HEHTpOHHAS MOAETb SIpa.

2. 3apsi, pa3mMepsl, U Macchl siiep. Metoibl ux omnpezaenenus. M30Tormnsl, n1300apbl, H30TOHBI.
I110THOCTB AIEPHOTO BEIIECTBA.

3. U3mepeHuss B MUKPOMHUPE U €AMHUIIBI U3MEPEeHUs (PU3HUECKUX BEJIUYUH B siiepHON (u-
3HUKE.

4. DOueprus cBszu sapa. [lomysamnupuyeckas popmyna Bailizekkepa uist s3Hepruu cBsi3u /-
pa.

5. N-Z nuarpamma atoMHBIX sifep. Marudeckue sapa. CTaOuinbHbIE U paAMOaKTUBHBIE sJIpa.

6. CniuH 1 MarHUTHBIA MOMEHT HYKJIOHOB U s1pa. SAepHbIil MarHeToH. MeToabl onpenene-
HUS CIIMHA U MAarHUTHOTO MOMEHTA si/1pa.

7. CBEpXTOHKasl CTPYKTypa CHEKTPaJbHBIX JIMHUN. JIMMOJIBHBIA M KBaJPYIOJIBHBIN JJIEK-
TPUYECKHE MOMEHTHI si/Ipa.

8. KBanToBOMEXaHWYECKOE OMHCAHUE AJEPHBIX COCTOSIHUM. YeTHOCTh BOJHOBOM (DyHKIIHMH.
bozons! u pepmuonsl. [punnun [aynu. Ctatuctuku saep.

9. U3oTonmueckuii criuH sapa. [IpoctpancTBeHHas HHBepCHs. 3apsaaoBoe comnpspbkeHue. O0-
pauienue Bpemenu. CPT-teopema.

10. Kanenbuas moaens sapa. O61acTb MpUMEHEHHS U HEIOCTATKHU KareJIbHONH MOAETH.

11. ®usndeckoe 000CHOBaHUE 000JIOYEHHONW MojenH siapa. O6macTh MPUMEHEHHUS U HE0-
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CTaTKH 000JI0UEHYHON MOJIEIH.

12. O600meHHas MOIEIb siipa U 00JIaCTh €€ IPUMEHEHUS.

13. O6mue cBOiCTBa sACPHBIX cril. Me30HHas TEOpHS SIIEPHBIX CHIL.

14. JIeWTpoH — CBSI3aHHOE COCTOSAHUE B n-p-cucTteMe. OCHOBHBIEC XapaKTEPUCTUKH JACHTPOHA.

15. Xapakrep u crenuduueckue 0cOOEHHOCTH SACPHBIX cuil. HyKIOH-HYKJIOHHBIE U HYK-
JIOH-si/iepHble B3auMoieicTBusA. O0IacTh CTAOMIBHOCTH SIEP.

16. Meron paccesHus B (pr3HKe aTOMHOTO SApa U JIEMEHTAPHBIX YacTULl. AMIUTUTY/AA pac-
cesiHUs Ha snpe ¥ hopMdaxTop spa.

17. PaguoakTuBHbBIE TIPEBpAIECHUS sJI€p. 3aKOHbI paJlMOaKTUBHOIO pacnana. Buasl paguo-
AKTHBHOTO pacIaja.

18. Anwda-pacnag snep. Mexanusm anbda-pacmana.

19. bera-pacnan siep. DJIeMEHTHI TEOPUH OeTa-pacraja.

20. Hefitpuno u ero cBoiictBa. HecoxpaneHue 4eTHOCTH MpH cabbIX B3aUMOJICHCTBUSAX.

21. 'amma-uznydeHue a/1ep 1 BHYTPEHHSISI KOHBEPCUS SJIEKTPOHOB.

22. DddexT Meccbayspa 1 ero NpaKTHUECKOE TPUMEHEHHUE.

23. SlnepHble peakuu. 3aKOHbI COXPAHEHHUS B SIICPHBIX PEAKIUIX.

24. DHepreTuueckas cxema siiepHoi peakuu. [lopor sHI03HEpPreTHYeCKON peakIiH.

25. UMnynbCcHBIE UarpaMMbl pacCesiHUsI PU AJIEPHBIX B3aUMOICUCTBUSX.

26. 3aKOHBI COXpPaHEHHS MOMEHTa KOJIMYECTBA JBUIKEHMS, YETHOCTH U H30TOIMHYECKOIO
CIIMHA [IPU SACPHBIX B3aUMOJEHCTBHUSIX.

27. SlnepHble peakuuu ¢ 00pa3oBaHueM KoMIayH/ siipa. Pe3oHaHCHBIE s/IepHbIE PEAKLINH.

28. Peakuuu npsMoro siaiepHoOro B3auMoeicTeus. Peakiuu cpoiBa.

29. B3aumopeiicTBre HEUTPOHOB C AJIpaMH.

30. SnepHble peakuu MOJ JECHCTBUEM JIETKUX 3apsKEHHBIX 4acTull. DOTosIepHbIE peak-
WU,

31. [leneHue aToMHBIX A€p. DHEPreTUUYECKHE YCIOBHUS JEINECHHS U dJEMEHTapHas Teopus
JIEJICHUS.

32. BbIHYXIECHHOE M CIIOHTaHHOE JesieHue siep. Bropuunsie HeWTpoHbl. KoadduumeHnt
Pa3MHOXKEHHS.

33. LlenHo¥ nporiecc AAEPHOTO ACIEHUS U €T0 MPAaKTUYECKOE IPUMEHEHUE.

34. SInepubie peakTopbl. CUHTE3 JETKHUX SAEP.

35. TepmosinepHbie peakuuu. [IpoOiaeMsl yrpaBiseMoro TepMOsJIEPHOTO CUHTE3a.

36. SInepHbie peakiuu B 3Be37aX. [[pOTOHHO-TTPOTOHHBIN UK. YTJIEPOAHO-a30THBIN ITUKIL.

37. B3aumopeicTBre 3apsKEHHBIX YaCTUL, HEUTPOHOB M FaMMa-KBaHTOB C BemlecTBOM. [1o-
TEpH SHEPTrUu Ha MOHU3ALUIO U BO30YX/I€HNE aTOMOB.

38. OcHOBHBIE XapaKTEPUCTUKH IIPOLIECCa TPOXOKACHUS 3apsSHKEHHBIX YACTHUL YE€pE3 BEIlle-
CTBO.

39. buonornyeckoe neiCTBUE MOHU3UPYIOIIMX M3ITydyeHui. J[o3uMeTpus 1 3amuTa OT HOHU-
3UPYIOIIUX U3TYYEHUN.

40. XapakTepucTHKa U3BECTHBIX TUIIOB (PyHJAaMEHTAIbHBIX B3auMojeiicTBuil. KoHcTaHThI 1
paanychbl B3aUMOJEHCTBUA.

41. IloneBas Teopust B3aUMOJIEHCTBUIN 3JEMEHTAPHBIX YacTull. KBaHTBI nosel, nepeHocyu-
KOB B3aNMOJICHCTBHH.

42. Knaccuduxanus sieMeHTapHbIX 4acTull B pamkax CtannaptHoi Mozemnu.

43. KBaHTOBbIE YMca U 3aKOHBI coxpaHeHus. Yactuisl u B3auMoaencTBud. Kiaccuduka-
1S CTAOUIIBHBIX U KBA3UCTAOMIIBHBIX 3JIEMEHTAPHBIX YACTHIL.

44. Yactuus! u antndactunsl. [Ipuanmn 3apsgosoro conpsbkeHuss. CTpaHHOCTh. YETHOCTB.
N3oTonnueckuii crivH. 3aKOHBI COXPAHEHUS B MUPE IEMEHTAPHbBIX YaCTHII.

45. Metonpl peructpanun yactuil. Kimaccudukanus AeTEKTOPOB AJIEMEHTAPHBIX YacTHI] U
paZvoaKTUBHBIX U3ITyYEHUI.

46. DKCepUMEHTAJIbHBIE METOAbl U3YUYCHUS SACPHBIX PEAKIUA U PETrUCTpPAllUM YaCTHI] B
(du3uKe BBICOKMX YHEPTUH.
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47. O0mmume MPUHIUIBI YCKOPEHUS dJIEMEHTAPHBIX YaCTHIL U siAep U (pU3MUecKue MPUHITUIIBI
paboThl yCKOpUTEIIEH.

48. Knaccuukanusi yCKOpUTENEH 3JIEMEHTApHBIX YacTULl. MeTOoIbl U3MEPEHUsI CIIMHOB U
MAarHUTHBIX MOMEHTOB JIEMEHTAPHBIX YaCTULL U SJEP.

49. CoBpeMEHHbIE METO/1bI TIOJIYUYEHUS IIYYKOB BBICOKUX dHEPIuil. BcTpeuHble myyky.

50. OCHOBHBIE CBOMCTBA 3JEKTPOMAarHUTHOIO B3aMMOJIECHUCTBUSA. THUIOBBIE MPOLECCH HIIEK-
TPOMAarHUTHOT'O B3aUMOJICHCTBUA.

51. Knaccudukaius 1 KBAaHTOBBIC XapaKTEPUCTUKU apoHOB. bapuonbl n Mme30HbI. KBapkw.

52. KBapkoBasi cTpykTypa aapoHOB. l[BeToBoe B3ammoneicTBUE, MOHSTHE O KBaHTOBOM
XPOMOJMHAMUKE, TJFOOHBI.

53. M3oronuueckasl 1 yHUTapHas cCMHMMeTpuU. L[BeToBast cuMMeTpHs CUIIbHBIX B3aUMOJIEH-
ctBuil. [loTeHIIMan CUIIBHOrO B3aUMOJECHCTBUS.

54. OCHOBHBIE XapaKTEPUCTHKHU CIIA00T0 B3aUMOJACUCTBHS. 3aKOHBI COXpPAaHEHHS B CIa0bIX
B3aUMOJICUCTBUSX.

55. Cummerpuu U 3akoHbl coxpaneHusa. CPT-unBapuantHocTh. Hecoxpanenue mpocrpas-
CTBEHHOM U 3aps10BOI UETHOCTHU B CJIA0BIX B3aMMOJCHCTBUSIX.

56. Monensb anexTpociabdoro B3aumozeiicTsus. [lonstue o jokanbHONW KanuOpPOBOYHON MH-
BAPUAHTHOCTHU U O CIIOHTAHHOM HapyILIEHUH CUMMETPHH.

57. Tlpobnema obbeauHeHMS (PyHIAMEHTAIBHBIX B3auMojieicTBUi. Teopus Benukoro 00b-
€IUHEHUS.

58. Mogenb ropsiueit Beenennoil. Kocmonoruuecuit Hykiieocunres B ropsiueil BeeneHHoi.
HyxneocunTes B 3Be31aX.

59. Kocmuueckue nyun. CocTtaB, IPOUCX0XK/IEHUE U PACIIPOCTPAHEHHE KOCMUYECKOTO U3IY-
YEeHUS.

60. OTKpBITBIE BOMPOCHI (PM3UKKA ATOMHOTO SiApa W AJIEMEHTAPHBIX YaCTHI], TPOOIEMBI H
MEPCIEKTHUBBI.

4.2.2. TemaTuka 3K3aMeHAIMOHHBIX 32124 MO AUCHHUIINHE «DPU3UKA aTOMHOIO siApa U
3JIeMEHTAPHBIX YACTHID JJis1 HanpaBJienust noaroroBku: 03.03.02 ®usuka

Tema 1. DHeprus cBs3u sapa.

Tewma 2. 3aK0H paIMOaKTUBHOTO pacraja.
Tema 3. Anbda-pacnas.

Tewma 4. bera-pacnas.

Tema 5. DddexTuBHOE CEueHHE PeaKLnu.
Tema 6. DHEprust peakiuu.

Tewma 7. Ilopor peakuumu.

Tema 8. DHepreTdyecKre YpoBHH sApA.
Tema 9. Pacniag aneMeHTapHbIX YacTHULI.
Tema 10. AHHUTHIISAIUS DIIEMEHTAPHBIX YaCTHII.
Tewma 11. DHepreTrueckuil mopor peakiuu.
Tewma 12. JlentonHbIe 1 6apUOHHBIE 3aPSBI.
Tema 13. CtpaHHOCTS.

Tema 14. Kapku.

4.2.3. Tlpumepbl IK3aMeHANMOHHBIX OUJIETOB MO JUCHHILUINHE «DPU3MKa aTOMHOTO SI/Ipa
H 3JIeMEHTAPHBIX YACTHID> VISl HanpaBjeHust noaArorosku: 03.03.02 ®dusuka

SK3AMEHAILIMOHHBIN BUJIET Ne 1

1. Obume cBoiicTBa aTOMHBIX s1ep. [IpoToH-HEHTPOHHAS MOAETH SIpa.
2. Cummetpuu u 3akoHbl coxpaHeHusi. CPT-unBapuanTHOoCTh. Hecoxpanenue mpoctpan-
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CTBEHHOM U 3apsIOBOM YETHOCTH B CIIA0BIX B3aMOICHCTBHSIX.
3. 3amaya. (Pacnan yactuir.) OCTaHOBUBIIMICS TT-ME30H pacralics Ha MIOOH U aHTUHEUTPH-
HO. HaliT KHHETUYECKYIO SHEPTHUIO MIOOHA.

SK3AMEHAILIMOHHBIM BUJIET Ne 2

1. 3apsn, pazmepsl, 1 Macchl saep. Meroabl ux onpenenenus. M3oTorbl, n300apbl, U30TOHBI.
[110THOCTB AEpHOTO BEIIECTBA.

2. DKCTIepUMEHTAIbHBIE METObI U3YUCHHS SIIEPHBIX PEAKIMNA U PETUCTPALUU YacTHUll B (u-
3MKE BBICOKUX YHEPIUH.

3. 3amaya. (AHHUTWIALKS YacTULl.) PelsITUBUCTCKUI MO3UTPOH ¢ KMHETUYECKOW dHEpruei
Ke HasleTaeT Ha MOKOAIIMICSA CBOOOJHBIHN 3JIEKTPOH. B pe3ynbpTare aHHUTMIISILIMK BO3HUKAIOT J1Ba Y-
KBaHTa C OJIMHAKOBBIMM SHeprusaMu. OnpenenuTs yros 6 Mexay HarpaBJIeHUsMU UX pasJieTa.

OrneHouHBIE Cpe/ICcTBA Ui MHBAJIHMIOB U JIMI] C OTPAHUYEHHBIMUA BO3MOKHOCTSIMU 3/10POBbSI
BBIOMPAIOTCS C YUETOM MX UHIMBUAYAIBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IIpy He0OXOAMMOCTH MHBAIWAAM H JIUI[AM C OTPAaHMYCHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI
MPEIOCTABIISCTCS JOTIOJHUTEIHFHOE BPEMS JIJIsl IOATOTOBKU OTBETA HA SK3aMEHE;

— IPU TPOBEACHUH NPOLEAYPHl OLCHWBAHHUS PE3YJIbTaTOB OOYYEHUS WHBAIHIOB U JIHII C
OIrpaHUYCHHBIMHU BO3MOKHOCTSAMH 3A0POBBA IMPEAYCMATPUBACTCA HCIIOJB30BAHUC TCXHHUYCCKUX
CPE/CTB, HEOOXOMMBIX UM B CBSI3U C X MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— MPU HEOOXOJAUMOCTH TSI 00YYAIOIIUXCS ¢ OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 3JI0POBBS U
MHBAJIM/IOB MIPOLIEAYPA OLCHUBAHUS PE3YJILTATOB OOYUEHHS MO JUCLUILIMHE MOXKET IPOBOIUTHCS B
HECKOJIBKO JTAroB.

[Tporeaypa olieHNBaHUS PE3yAbTAaTOB O0YUYEHHSI HHBAJIHUIOB U JIUI] C OTPAHMYCHHBIMH BO3MOXK-
HOCTSIMU 3/I0pOBbsl 1O JUCLUIUIMHE (MOJYJI0) IpeaycMaTpUBaeT INpeaocTaBlieHne HH(GOpPMAalUK B
(dopMmax, alanTUPOBAHHBIX K O'PAHUUYEHUSIM UX 310POBbsI M BOCHPHUATHS HHPOPMALIH:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe yBEIMYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUnist U1 ¢ HapyIIeHUsIMH CiTyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JList AL ¢ HapyIeHnsIMM OITIOPHO-JBUTaTEIbHOTO almapara:

— B I1e4aTHOM (opme,

— B (popMe 2IEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepedYeHb MOXKET ObITh KOHKPETH3UPOBaH B 3aBUCHMOCTH OT KOHTHHIE€HTa o0yua-
FOTIIXCSL.

5. IlepeyeHb OCHOBHOM W JONOJIHHUTEJbHON Y4eOHOH JMTepaTypbl, HEOOXOAUMON 1JIA
OCBOECHUS TMCHMILUINHBI (MOYJIs1)

5.1. OcHoBHas1 JIUTEpaTypa:

1. Uponos MN.E. KanroBas ¢uznka. OCHOBHBIE 3aKOHBI: yueOHOE mocodue [DIeKTpOHHBIH
pecypc]: yueb. mocobue — DnekTpoH. aAaH. — MockBa: U3narensctBo «JlabGoparopus 3HaHUI,
2017. - 261 c. — Pexxum pocryma:

https://e.lanbook.com/book/94103

2. CasenbeB U.B. Kypc ¢usuku [Dnekrponnsiii pecypc]: yueOHoe mocobue: B 3 1. T. 3:
KBanToBas ontuka. ATomHas ¢usnka. Gusuka tBepaoro tena. dusnka aTOMHOTO SApa U DJIEMEH-
tapubix yactul / CasenbeB U. B. — CII6.: Jlanb, 2018. — 308 c. — Pexxum pocryna:

https://e.lanbook.com/book/98247#authors
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3. Myxun K.H. DxcnepumenrtanbHas saepHas ¢usuka. B 3-x 1. T. 1. ®usuka aromMmHOTO
snpa [DneKTpoHHBIN pecypc]: yued. — DnektpoH. aaH. — Cankr-IletepOypr: Jlanb, 2009. — 384 ¢. —
Pexum nocryna:

https://e.lanbook.com/book/277

4. Myxun K.H. DxcniepumenTanbHas siaepHas gusuka. B 3-x 11. T. 2. dusuka snepHbIX pe-
aKIui [DneKTpoHHBIN pecypc]: yued. — DnekTpoH. naH. — Cankr-IlerepOypr: Jlanp, 2009. — 326 c.
— Pexxum nocryna:

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

5. Myxun K.H. DxcniepumenranbHas sinepHas ¢usuka. B 3-x T1. T. 3. ®usuka snemenrap-
HBIX 4acTHI[ [DNeKTpOHHBIN pecypc]: yued. — Dnektpon. naH. — Cankr-IlerepOypr: Jlans, 2008. —

432 c. — Pexxum nocryma:
https://e.lanbook.com/book/280

JlJis OCBOEHHUS MUCHUIUIMHBI MHBANUAAMHU U JIMIIAMH C OTPAaHHMYEHHBIMH BO3MOXHOCTSMU
37I0POBBSI UMEIOTCSI U3AHUS B DJIEKTPOHHOM BHUJIE B DJIEKTPOHHO-OMOIMOTEUHBIX cucTeMax «JlaHby»
u «Opaity.

5.2. lonoHUTeIbHAS JIUTEPaTypa:

1. Myxun K.H. DkcnepumenTansHas siaepHas ¢usuka: yuebnuk: [B 3 1.] / T. 1: ®usuka
atomHoro siapa. U3a. 6-e, ucnp. u non. — CII6. [u ap.]: Jlans, 2008.

2. Myxun K.H. DkcnepumenTanbHas sigepHas ¢usuka: yaeOHuk: [B 3 1.] / T. 2: ®usuka
a1epHbIX peakuuil. M3a. 6-e, ucnp. u non. — CII6. [u ap.]: Jlans, 2008.

3. Myxun K.H. DOkcnepumentanshas saepHas gusuka: yueobnuk: [B 3 1.] / T. 3: ®Ousuka
aneMeHTapHbIX yactuil. U3a. 6-e, ucrp. u nom. — CII6. [u ap.]: Jlans, 2008.

4. Uponos U.E. KBantoBas ¢puzuka. OcHoBHbIE 3aKOHBI: yueOHOe nocodue / N.E. Upoaos. —
M.; CI16.: DUBMATIIUT: JlabopaTtopus bazoseix 3nanuii: Hepckuii Juanexr, 2001.

5. CuByxuH /I.B. O0umii kypc ¢usuku. T. 5: AToMHas u sanepHas ¢pusuka. — M.: Odusmar-
T, 2006.

6. Tpopumosa T.M. Kypc ¢usuku: yueOHoe mocobue st HHKEHEPHO-TeXHUYECKUX CIelH-
anpHOCTEH By30B. — M.: Akagemusi, 2010 (18-e u3z., crep.). — M.: Akanemus, 2014 (20-e u3n.,
cTep.).

7. Tpobumoa T.M. OcHoBBI GuU3UKHU. ATOM, aTOMHOE SIPO M DJIEMEHTApHBIE YACTHUIIHI:
yuebHoe mocobue. — M.: KHOPVYC, 2011.

8. IIpockypsikoBa E.A. duszuka 35eMeHTapHBIX YacTHUIl [ DIEKTPOHHBIN pecypc]: yuel. mo-
cobue — DnekTpoH. naH. — Cankr-IlerepOypr: Jlanp, 2016. — 104 c¢. — Pexxum nocryna:

https://e.lanbook.com/book/87587

5.3. llepuoauveckue U31aHusA:

B mupe Haykn

XKypnan skcriepuMeHTalIbHONW U TEOPETHUECKON (PUBUKU

W3Bectust BoICIINX y4eOHBIX 3aBeIeHUN. SiepHas sHepreTuKa

W3BecTus poccuiickoit akagemuu Hayk. Cepust puznueckas

NnxenepHo-pu3ndeckuii ;xypHan

IIuceMma B xypHan «Pu3HKa 3JEMEHTAPHBIX YaCTULl U ATOMHOTO s]1pa

[TuceMa B >)KypHaJ SKCEPUMEHTAIbHON U TeOpeTHYeCcKo Ppusmku

VYenexu (U3NYecKuX HayK — eKeMeCSYHbIN KypHajl. DJIEeKTpOHHAs BEpcus KypHaja: aHHO-
Taluu, crateu B popmare pdf

®u3nKa EMEHTAapPHBIX YaCTHUIl U AaTOMHOTO Spa

SAnepuas pusuka

SnepHas pu3MKa M UHKUHUPHUHT

26


https://e.lanbook.com/book/277
https://e.lanbook.com/book/279
https://e.lanbook.com/book/280
https://e.lanbook.com/book/87587

6. Ilepeyenb pecypcoB MH(POPMANMOHHO-TEJEKOMMYHHUKAIIMOHHOM ceTn «UHTEpHET,
He00XO0AUMBIX /IJIf OCBOCHHSI JUCHUIJIMHBI (MOIYJIAA)

1. Dnextponnas 6udnuorexa FOPAMT: www.biblio-online.ru

2. DnekTpoHHO-6nbOMoTeuHast cuctrema JIAHD: https://e.lanbook.com

3. Madopmanumonnas cucrema «EquHOe OKHO T0CTyIa K 00pa3oBaTeIbHBIM PECypcam»:
http://window.edu.ru/window

4. bubnmoTreka 3eKTPOHHBIX y4eOHUKOB:

http://www.book-ua.org/

5. AHHOTHPOBaHHBIN TeMaTH4YecKuil KaTaor MHTepHeT pecypcoB 1Mo (hU3HKE:
http://www.college.ru/

6. denepanbHblii 00pa30BaTENBbHBIA TOPTAT:
http://www.edu.ru/db/portal/sites/res _page.htm

7. Karanor Hay4HbIX PECYPCOB:

http://wwwe.scintific.narod.ru/literature.htm

8. bonpias HayyHas OuOIMOTEKA:

http://www.sci-lib.com/

9. EcrecTBeHHO-HAYYHBIH 00pa30BaTEILHBIN TOPTAT:
http://www.en.edu.ru/catalogue/

10. YuebHo-06pa3oBarenbHas (pu3NKo-MaTeMaTndeckas onodnaroreka caiita EqWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. Jlexuu no ¢usuke st BY3os:

http://physics-lectures.ru/

13. Texamueckas OMOIMOTEKA:

http://techlibrary.ru/

14. «Snepnas pusuka B UHTEpHETEN:

http://nuclphys.sinp.msu.ru/

7. MeToau4eckne yKazaHus I 00y4AIOIIUXCS 110 OCBOCHUIO TUCHUIIIMHBI (MOIYJIS)

Jlexius sBAsieTcst OAHON U3 POPM U3YUYEHHS] TEOPETUUECKOr0 MaTepuaia Mo JUCIUILIiHE. B
X0JI€ JICKIIMOHHOTO Kypca MPOBOJIUTCS M3JI0’)KEHUE COBPEMEHHBIX HAYyYHBIX TIOJXO0/0B U Teopuil. B
TETpaau A KOHCIEKTUPOBAHUS JIEKIIUH HEOOXOAMMO UMETh MO, TJe MO XOay KOHCIEKTHPOBa-
HUS JEJIaI0TCsl HEOOXO0IMMBIE TIOMETKH. 3alUCH JIOJDKHBI OBITh N30MPaTEeIbHBIMU, TIOTHOCTBIO Clie-
JIyeT 3alMChIBAaTh TOJIBKO ONpEeeHHs. B KOHCIIEKTE TPUMEHSIOT COKPAILEHUE CIOB, UTO YCKOPSET
3anuch. Bompockl, BOZHUKAIONIKME B XO/€ JIEKIIUH, PEKOMEH/IYETCsl 3alMChIBaTh Ha TOJIIX U TOCIE
OKOHYAHUS JIEKIIMA O0paTUTHCA 3a pa3bICHEHHUEM K mpernoaaBarento. HeodxonuMo akTuBHO pado-
TaTh ¢ KOHCIIEKTOM JICKIIUHU: MOCJE OKOHYAHUS JIEKITUH PEKOMEHAYETCS MEepeYnuTaTh CBOU 3aIlVCH,
BHECTHU IMOIMPABKH U JIONOJTHEHHUS.

OHUM U3 OCHOBHBIX BUIOB JCSATEIHLHOCTH CTY/ICHTA SIBJISETCSI CAaMOCTOsATENbHAs padoTa, KO-
TOpasi BKJIFOYAET B ce0sl U3ydeHHE JIEKIIMOHHOTO MaTepralia, yueOHMKOB U yu4eOHBIX TTOCOOHIA, MO/I-
TOTOBKHM K BBITIOJTHEHHUIO JIAOOPATOPHBIX pabOT U OOPMIICHHIO TEXHUYECKUX OTYETOB IO HUM, a
TaK k€ MOJTOTOBKH K MPAaKTUUECKUM 3aHITHUSIM M3yYSHHEM KPAaTKOW TEOpUH B 3aJaUHUKAX U pelle-
HUM TOMAaIIHUX 3aJJaHUil.

ConpoBoXKJIeHHE CAMOCTOSITENILHON PabOThI CTY/IEHTOB MOKET OBITh OPraHW30BaHO B Clie-
TYIOIUX (popMax:

— COCTaBJICHHEM WHAMBHUIYAIbHBIX TUIAHOB CAMOCTOSITENILHON paboThl KaXXA0T0 U3 CTY/IEH-
TOB C YKa3aHHEM TEMbI U BHJIOB 3aHATHH, JOPM U CPOKOB TIPEICTABICHHS PE3yJIbTATOB;

— MPOBEJIEHUEM KOHCYIbTAIUH (MHAUBHUIYATbHBIX WU TPYIIOBBIX), B TOM YUCJE C IPUMe-
HEHUEM JTUCTAaHIIMOHHOM CpeJibl 00yUeHUS.

Kpurtepnii oneHkn 3¢(eKTUBHOCTH CaMOCTOSITENIbHOW paboThl CTyAEeHTOB (GopMUpYETCS B
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X0JIe MPOMEKYTOYHOTO KOHTPOJIS MPOIIeCcCa BBHIMONHEHUS 3aIaHUi U OCYIIECTBIISIETCS HA OCHOBE
Pa3IMYHBIX CIIOCOOOB B3aUMOJICHCTBUS B OTKPHITONH MH(POPMALIMOHHOM Cpelle U OTPAXKACTCS B MPO-
recce GopMHUpPOBAHUS TaK HA3BIBAEMOT'O «AJIEKTPOHHOTO MOPTQEIIs CTyICHTa.

B cooTBeTcTBUM ¢ 3TUM TpHU MPOBEJCHUH ONEPATUBHOIO KOHTPOJISI MOTYT HCIIOJIB30BAThCSI
KOHTPOJIBHBIE BOIIPOCKHI KaK K BBIMOJTHSAEMBIM padoTaM J1abOpaTOpHOTO MPAKTHUKyMa, TaK U K COOT-
BETCTBYIOIIMM pa3jiellaM OCHOBHOW TUCHMIUIMHBI «DU3KMKa aTOMHOTO spa W JIEMEHTapHBIX Ya-
CTHI.

KoHTpoib oCymecTBIseTCS MOCPEACTBOM TECTUPOBAHMS CTYJICHTOB M0 OKOHYAHHH H3Y4Ye-
HUS TeM Y4eOHOUW TUCIUTUIMHBI U BBITIOJTHEHHS MTMCbMEHHBIX KOHTPOJIBHBIX PadoT.

[To uroram BBIMOJHEHHS KaX0W J1a00paTOPHOI pabOTHI CTYJACHT COCTABJISICT MOAPOOHBII
MUCHhMEHHBIN OTUYET, OMUPASICh HA KOTOPBIN JIOJDKEH B Oeceie ¢ mpernoaaBaTesieM IpoaeMOHCTPUPO-
BaTh 3HAHHE TEOPETHUYECKOTO M IKCIEPUMEHTAIBHOTO MaTepHalia, OTHocsmerocss k padore. [Ipo-
BEpKa 3HAHUI CTyJeHTa OCHOBaHA Ha KOHTPOJBHBIX BOIMPOCAX, MPUBEICHHBIX B OMHCAHUUA PAOOTHI
U JIOTIOJIHUTEILHBIX BOMPOCAX, KACAOIIUXCS COOTBETCTBYIONIUX PA3JICIOB OCHOBHOW JUCIUTLIAHBI
«Du3uKa aTOMHOTO Sipa W 3JIEMEHTAPHBIX YacTUI». [locie BeIMoaHEHMs 1ab0opaTopHOil paboThI
CTY/ICHT MPEIOCTABISET OTKOPPEKTUPOBAHHBII B XOJIC 3alIUThI IMChbMEHHBIM OTYET O HEH.

JomnoauTenpHas Gopma KOHTPOIIT d3PGEKTUBHOCTH YCBOCHHS MaTepuaia U MpuoOpeTCHHS
NPAaKTUYCCKUX HABBIKOB 3aKIIFOYACTCSl B OTKPBITONH MHTEPAKTHUBHOM 3alllUTe PadOThI HA YCTHOM BBI-
CTYIUICHUH TIEpe]] ayIMTOPUEH COKYpPCHUKOB. B 3TOM cilydae 3amuTa mpoXOIuT B PEKUME KPaTKO-
0 JIOKJIaJ1a Ha KOH(EPEHIIHH.

CompoBOXKI€HHE CAMOCTOSITENBFHON pabOTHl CTY/ICHTOB TAK)KE OPraHM30BAHO B CIEAYIOIIHX
dbopmax:

— BBIITOJITHCHUE CEMECTPOBOM KOHTPOIHHON PaOOTHI MO0 WHAMBUIYAILHBIM BapUaHTaM;

— YCBOGHHE, JIOTIOJIHEHUE U BHUKAaHUE B pa3OupaeMble pa3zieiibl TUCIUILTHHBI IPH TTOMOIIN
3HAHWH TOJIy9aeMbIX IO CPEACTBAM HM3y4YCHHUS PEKOMEHIYEeMOH JIMTepaTypbl U OCYIIECTBISEMOE
MyTeM HamucaHus pedepaTuBHBIX padoT;

— KOHCYJIbTAIIMH, OPTAaHW30BAHHBIC JUIS PA3BSICHCHUS MPOOJIEMHBIX MOMEHTOB IPH CaMO-
CTOATEIHPHOM HM3YUYEHUU TEX WM MHBIX aCHEeKTOB Pa3/eNioB ycBaMBaeMoi HMH(pOpPMAIUN B JUCIIH-
TUTHHE.

K cpenctBam obecrieueHus: OCBOECHUS TUCIUILIMHBI «DU3MKa aTOMHOTO spa U dJIeMeHTap-
HBIX YaCTHUID» TaKXKe OTHOCUTCS DJICKTPOHHBIM BapHAaHT y4eOHOTO TMOCOOWsS MO SIepPHON (u3uKe,
BKITIOUAIOIIUH B ce0s:

— JIGKIIMOHHBINA KYpC TUCIUTIUTNHBI « DH3HUKa aTOMHOTO SiApa ¥ 3JIEMEHTAPHBIX YaCTHIL,

— KOHTPOJIbHBIE BOIIPOCHI M0 KaXJA0MYy pa3zieny y4eOHO! AUCIUTUIMHEI;

— CITMCOK 3a/1a4 M0 KXKIOMY pa3/ielry yueOHOH TUCIIUITITHHEI.

K cpenctBam obecrieueHus: OCBOCHHS TUCHUILIMHBI «DU3MKa aTOMHOTO sipa U dJIeMEeHTap-
HBIX YaCTHIl» TAKXKE OTHOCITCS 3JICKTPOHHBIC BApHUAHTHI JIOTIOJHUTEIBHBIX YYCOHBIX, HAYIHO-
MOMYJISIPHBIX U HAYYHBIX M3aHUN IO AJIEPHON (U3UKeE.

PexoMenayercst cneayromuii TpaduK U KalleHIAPHBIN MJIaH CaMOCTOSITEIbHON pabOThI CTY-
JIEHTOB TI0 Y4eOHBIM HeemsM (8 Heenb):

Tunosble 3aJaHus IS CAMOCTOSATEIbHOM Pa00ThI CTYI€eHTOB

dopma mpen Cipon
No o Koin-Bo p P BBITION-
Tema wnm 3aganue TEKyImen padoThl CTaBJICHUS
TEMBI 4acoB HEHHUS
pe3yabTaToOB
(menenn)
6 B3aumoneiictBue saepHoro wusnydeHus c | 6 VYerupli  otser. | 1
BEIIECTBOM TexkcToBEII  10O-
KymeHT. Pedepar.
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Bremonnenue
MPAKTUYECKUX
3aJlaHii, TECTOB
U KOHTPOJIBHBIX
pabor.

DKCIepUMEHTHI B (PU3HKE BHICOKUX SHEPTHi

VYCTHBIM ~ OTBET.
TexkcToBEII  10-
KymeHT. Pedepar.
Brmonnenue
MPAKTUYECKUX
3aJlaHii, TECTOB
U KOHTPOJIbHBIX
pabor.

DNeKTpOMarHUTHBIE B3aUMOACHCTBUS

VYCTHBEIA ~ OTBET.
TekcToBBIA  10O-
KymeHT. Pedepar.
Brimonnenue
MPAKTUYECKUX
3aJlaHui, TECTOB
U KOHTPOJBHBIX
pabor.

10

CunbHbIC B3aHMOH€ﬁCTBHﬂ

VCTHBIT ~ OTBET.
TekcToBBIA  10O-
KymeHT. Pedepar.
Brimonnenue
MPAKTUYECKUX
3aJlaHUii, TECTOB
U KOHTPOJIBHBIX
pabor.

11

Cia0Oble B3aUMOIEHCTBUSA

VCTHBIT  OTBET.
TekcToBplld  HO-
KymeHT. Pedepar.
Brimonnenue
MPAKTUYECKUX
3aJlaHUii, TECTOB
U KOHTPOJIBHBIX
pabor.

13

O0BeanHEHNE B3aUMOIEUCTBUI

VcTHBIT  OTBET.
TekcToBBIll  HO-
KymeHT. Pedepar.
Brmonnenue
MPAKTUYECKUX
3aJlaHuii, TECTOB
U KOHTPOJIbHBIX
pabor.

14

OTKpBITHIE BOITPOCH (PU3UKU SApa U YACTHI]

VCTHBEIM ~ OTBeT.
TexkcToBBII  J10-
KymeHT. Pedepar.
Brmonnenue

MPAKTUYECKUX

3aJlaHuii, TECTOB
U KOHTPOJIbHBIX
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pabor.
Hroro: 41 8

B ocBoeHMM AMCHMIIMHBI WHBATUJAAMH M JIMIAMH C OTPAHHMYEHHBIMU BO3MOXHOCTSMU
30pOBBsl  OOJBINIOEC 3HAYEHHWE HMMEET WHAMBUAYyajdbHas ydeOHas pabora (KOHCYJIbTAllUH) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE Y4eOHOT0 MaTepHara.

WuauBryanbHbIe KOHCYJIBTAIIMH 110 TIpeaMETy (B ToM umciie yepe3 email, Skype wm viber)
SIBIISTFOTCS. BXXHBIM (PAKTOPOM, CIIOCOOCTBYIONTUM WHIUBUIYaTH3AIUU OOYUCHHUS U YCTAHOBIICHHUIO
BOCIIUTATEIILHOIO KOHTAKTa MEXIY MPEToAaBaTeieM W 00y4YaroIuMCs WHBAINAIOM HIIH JIHIIOM C
OTPaHUYEHHBIMH BO3MOYKHOCTSIMU 37I0POBBSI.

8. Ilepeuenp uH(POPMANMOHHBIX TEXHOJIOTHIA, MCIOJIb3YyeMbIX IIPH OCYIIECTBJICHUH 00-
Pa30BaTeJbHOI0 MpoLecca Mo JUCHUILINHE (MOTYJII0)

8.1. Ilepeuenb HH(POPMALMOHHBIX TEXHOJIOT U

Nudopmannonuble 00pa3oBaTeIbHbIE TEXHOJOTMM BO3HMKAIOT IPU HCHOJIb30BAHHUEM
CpeAcTB MH(POPMALMOHHO-BBIUNCIUTENBHON TeXHUKH. OOpa3oBaTelnbHYIO Cpeay, B KOTOPOH OCy-
IIECTBIIAIOTCSA 00pa3oBaTeIbHble HH(OPMALMOHHbBIE TEXHOJIOIHH, OIPEACIAIOT padoTarolye ¢ Heil
KOMITOHEHTHI:

— TeXHUYecKast (BUJ UCIOIb3yEMbIX KOMIIBIOTEPHOW TEXHUKHU U CPEJCTB CBSI3M);

— IPOTrpaMMHO-TEXHUYECKasi (TIPOrpaMMHBIE CPEJCTBA MOMJICPKKH PEATU3yeMON TEXHOJIO-
T 00y4eHHs);

— OpraHU3aIMOHHO-METOoANYeCKas (MHCTPYKIMU y4YaIluMCs ¥ TPENoaBaTessiM, OpraHn3a-
1usl y4eOHOTO mpoIiecca).

[Tonm oOpa3oBaTeNFHBIMU TEXHOJIOTHSIMHU B BBICIIIEH ITKOJIE TOHUMAETCSI CUCTEMa HAYYHBIX U
WH)KEHEPHBIX 3HaHUM, a Takke METOJI0B M CPEJCTB, KOTOPBIE MCIIOJIB3YIOTCA /ISl CO3/1aHus, cOopa,
nepeaayun, XpaHeHus: 1 00paboTku HHPOpPMAILIUK B MPEMETHON 00J1acTH BBICIIEH MIKOJIBI. DopMHU-
pyeTcs npsMasi 3aBUCUMOCTb MeXAY 3((EeKTUBHOCTBIO BBIOJHEHNS Y4eOHBIX NMPOrpaMM U CTere-
HBIO HHTETPAIlMH B HUX COOTBETCTBYIOMINX HH(DOPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA.

WNudopmanronHas obpa3zoBaresibHas cpesia MpeicTaBiseT co0oi HHPOPMAMOHHYIO CHCTe-
My, OOBEIMHSIONIYIO TOCPEJICTBOM CETEBBIX TEXHOJIOTHH, IPOTPaMMHBIE W TEXHHYECKHE CPE/ICTBA,
OpraHU3alMOHHOE, METOIMYECKOE U MaTeMaTH4ecKoe obecreueHue, mpeJHa3HaueHHOe /sl OBbI-
meHust 3QPEKTUBHOCTU U TOCTYITHOCTH 00pa30BaTeNIbHOTO MpoIiecca MOATOTOBKU CIIEUAINCTOB.

XapakTepHoil yepToil 00pa3oBaTeNbHON Ccpelbl SBISIETCS BO3MOXKHOCTh CTYJEHTOB U Ipe-
nosiaBaresiel oopamarbcs K CTPYKTYPUPOBAaHHBIM y4e€OHO-METOJIMYECKUM MaTepuaiaM, o0ydaro-
UM MYJIBTUMEINHHBIM KOMIUIEKCaM BCETO YHHUBEPCUTETa B JH000€ BpeMs U B J1H000# Touke mpo-
ctpadcTBa. [ToMuMO AOCTYmHOCTH ydeOHOTO Marepuana, HEOOXOAUMO O00ECTeYnTh 00ydaeMoOMy
BO3MOYKHOCTh CBSI3M C IIpEIojiaBaTesieM, MoJydyeHHe KOHCYIbTAUN B OH-JIAlH uin odd-naitH pe-
KMMax, a TaK’Ke BO3MOXKHOCThH TOJYYCHHUs] WHAWBHIYATBHON «HABHTAI[MI» B OCBOSHHH TOTO HIIH
uHoro npeamera. CTyIeHTbl OyayT CTPEMUTbCS K THOKOMY pEXHUMY OOYy4eHUs, MOAYJIbHBIM IPO-
rpaMMaM ¢ MHOTOYHCIICHHBIMH MTOCTYIUICHUSIMU M OTYUCIICHUSIMH, KOTOPBIE ITO3BOJISIT HAKATIIIMBATh
3a4eTHbIE €IUHHIIBI, CBOOOIHO MEPEBOIUTHCS M3 OJHOIO By3a B JAPYTOil C y4eTOM MpeAbLAyILero
OTIBITA, 3HAHWH W HaBBIKOB. [10-TIpeskHEMY BaYKHOI LTSI CTYJICHTOB OCTAHETCSI BO3MOKHOCTD JIMYHO-
ro pa3BUTHS U NPOPECCHOHATBLHOTO POCTA; MPOTrPaMMBbl MOITYUYEHHUSI CTENIEHW U KOPOTKUE KYPCHI,
BO3MOXXHO, OyIyT MOJIb30BaThCS OJUHAKOBBIM CIPOCOM; PE3KO BO3PACTET MOTPEOHOCTH B IMpPO-
rpamMmax npoQeccuoHaIbHOT0 00YUYEHUS U aCIUPAHTCKUX MPOrpaMMmax.

WNudopmanroHHbIe TEXHOIOTUH MOTYT OBITh MCIIOJIE30BaHBI IPU OOYUEHHUH CTYICHTOB HE-
CKOJILKMMH crioco0amu. B camoMm npocTom ciydae peasabHbIi yueOHBIH Ipo1ecc UAET M0 OOBIYHBIM
TEXHOJIOTUSM, a UH()OPMAIIMOHHBIE TEXHOJOTHH NMPUMEHSIOTCS JHIIb I IPOMEKYTOYHOTO KOH-
TPOJIA 3HAHUI CTYIEHTOB B BHUJE TECTHPOBAHUA. DTOT MOJXOJA K OpraHM3aluud 00pa30BaTELHOTO
npoliecca MpeaCcTaBIseTcs OYeHb EPCIEKTUBHBIM BBHY TOTO, YTO IIPU €r0 JOCTaTOYHO IIMPOKOM
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UCIIOJIb30BAaHUHM YHHUBEPCUTET MOXKET MOJIYYUTh CEPhe3HYI0 SKOHOMUIO CPE/ICTB U3-3a Oosiee HU3KOU
CTOMMOCTH NPOBEJICHUS CETEBOI0 KOMIIBIOTEPHOTO TECTUPOBAHUS 110 CPABHEHHUIO C ayAUTOPHBIM.

[Tpumenenne oOpa3zoBaTeNbHBIX HH()POPMAIIMOHHBIX PECYPCOB B KAayeCTBE JOMOJIHEHUS K
TPaJULIMOHHOMY Y4eOHOMY MpOLIecCy MMEeT OOJIbIlIOe 3HAYEHUE B TEX CilydasX, KOrja Ha Kaude-
CTBEHHOE yCBOEHUE 00beMa ydeOHOro marepuana, npeaycmorpeHHoro I'OC, He xBaTaeT ayauTop-
HBIX 3aHATHHA 10 yyeOHoMy IutaHy. Kpome Toro, Takas ¢opma opraHmsanuu y4yeOHOro mporecca
OUYCHb BaYKHA MTPHU HEOJMHAKOBOM HAYaIbHOM IMOATOTOBKE 00YYaIOLINXCS.

Crnenyer 0COOEHHO MOAYEPKHYTh, YTO IPU TAKOM IOAXOJE KpailHe Ba)KHO 00eCHeUnuTh UH-
TEHCHBHBII KOHTPOJIb CTENIEHH YCBOSHHs MaTepuasia. Kak mpaBuiio, o Kaxaoi Teme mpeaycMoT-
peHo 0oJIbIIoe 110 00bEeMY KOHTPOJIBHOE 3a/laHie WM KOHTPOJIbHOE TECTUPOBAHUE.

Takum 00pa3om, HAKOIJICHHBIM OINBIT MPUMEHEHUS! WH(OPMAIIMOHHBIX M AMCTAHIIMOHHBIX
TEXHOJIOTUI B y4eOHOM ITPOLIECCE B Pa3IMYHbIX BAPHAHTAX I103BOJIET TOBOPUTH 00 OIPEEeICHHbBIX
peuMylIiecTBax Mog00HBIX (OPM OpraHU3alUH YIeOHOTO MpoLecca:

— CTAHOBMTCSl BO3MOXHOHM NMPUHIMIIMAIBHO HOBasi OpraHU3alys CaMOCTOATEIbHOM paboThl
CTY/ICHTOB;

— BO3pacTaeT MHTEHCUBHOCTb y4eOHOIo Mpolecca;

— Y CTYACHTOB TIOSIBIISICTCS AOTIOIHUTEIbHAS MOTUBAIHA K TIO3HABATEILHON JIESITEITBHOCTH;

— JIOCTYNHOCTb y4eOHBIX MAaTE€PUaAIOB B JIt000€ BpEeMs;

— BO3MO>XHOCTb CAaMOKOHTPOJISI CTENICHH YCBOSHHsI MaTepualia 10 KaXI0i TeMe HeOTpaHH-
YEHHOE KOJINYECTBO pa3.

8.2. IlepeyeHb HEOOXOAMMOT0 MPOTPAMMHOIO0 o0ecredeHusl

1. Oneparmonnas cuctema MS Windows (© Microsoft Corporation).

2. UuterpupoBanHoe opucHoe npunoxkenue MS Office (© Microsoft Corporation).

3. IIporpamMmHoOe obecriedeHue sl OpraHU3aliy yIpaBIsieMoro U 0e30MacHOro J0CTyIa B
Nurtepner.

Ne norosopa IlepeueHb JIMIIEH3MOHHOTO TPOTrPAMMHOI0 00eceueHus
Hor. Ne77-AD2®/223-d3/2017 | [Tognucka Ha 2017-2018 y4eOHbI TO7 Ha TpOorpaMMHOE 0Oec-
or 03.11.2017 NeyeHne B paMKax IporpamMmbl  koMnaHuu — Microsoft

“Enrollment for Education Solutions” mis KOMOBIOTEPOB M
cepBepoB KyOaHCKOr0 TroCyapCTBEHHOTO YHUBEPCUTETA U €ro
bunnanos:

DsktpEdu ALNG LicSAPKk MVL

4. TIporpammuoe oOecnieueHue Jisi 0e3onacHoi paboThl Ha KOMIIbIOTEpe — (paiiyioBbI aHTH-
BUPYC, TOYTOBBI aHTUBHUPYC, BEO-aHTUBUPYC U CETEBOM SKpaH.

Ne norosopa [TepedeHp JIMIIEH3MOHHOTO TPOTPAMMHOT0 00eCTIeUeHHsI
Kontpakr Ne69-ADD/223-03 | KOMIIIEKT aHTHBUPYCHOTO MPOTPAMMHOT0 oOecredeHus (mpo-
or 11.09.2017 JUIEHUE TIPaB MOJIb30BaHMS):
AHTUBHpYCHAas 3amuTa (pu3ndeckux pabodyux CTaHIUN U cep-
BEPOB:

Kaspersky Endpoint Security mist 6msneca — CraHaapTHBIH
Russian Edition. 1500-2499 Node 1 year Educational Renewal
License

AHTHBUpYCHas 3alIuTa BHUPTYalbHBIX cepepoB: Kaspersky
Security mis BupTyanbHBIX cpen, Server Russian Edition. 25—
49 VirtualServer 1 year Educational Renewal License

3amuta mouToBOoro cepsepa ot crnama: Kaspersky Anti-Spam
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s Linux Russian Edition. 5000+ MailBox 1 year Educational
Renewal License

AHTHBHpYCHAs 3allliTa BUPTyadbHbIX pabounx cranuuii (VDI):
Kaspersky Security mns BupTyasibhbix cpen, Desktop Russian
Edition. 150-249 VirtualWorkstation 1 year Educational Re-
newal License

5. Cucrema komnbtotepHoid Mmarematuku MATHCAD ¢ HE0OXOMMBIMH TTAKETAMU PACILIU-
penuii (O Parametric Technology Corporation).

6. Cucrema xommnbiorepHoit marematuku MATLAB + SIMULINK c¢ HeoOXoaumbIMu
tynookcamu (© The MathWorks).

No norosopa

‘ HepequL JIMICH3WMOHHOI'O IMTPOrpaMMHOTO obecreyeHus

Kontpaktr Nel15-OADD/2013
ot 05.08.2013

[Ipoanenue nporpaMMHON MOJAEPKKU U NMPUOOPETEHUE MPaB
110JIb30BaHMs IPUKJIAJHBIM IPOrPaMMHBIM 00ecieYeHHEM
MathWorks MATLAB

PTC MATHCAD University Classroom Perpetual — Floating
Maintenance Gold

Kontpakt Nel127-AD3®/2014 ot
29.07.2014

[IpenocraBienne OECCpOUHBIX NPaB IOJb30BAHUS MPOTPAMM-
HbIM 0O0ecreueHHeM, BO3MOKHOCTh 3arpy3KH JIUIIEH3MOHHOI'O
porpaMMHOro obecrieueHus yepes MHrepHer:

Mathworks
MATLAB Wavelet Toolbox

Mathworks
Simulink, Signal Processing Toolbox

Mathworks

Fuzzy Logic Toolbox

Neural Network Toolbox
Optimization Toolbox

Statistics Toolbox

Partial Differential Equation Toolbox
DSP System Toolbox
Communications System Toolbox
Financial Toolbox

Econometrics Toolbox

8.3. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. DnextponHas 6ubnanoreunas cuctema eLIBRARY.RU:

http://www.elibrary.ru

2. I/IH(I)OpMaLII/IOHHaSI CHUCTCMA <<EI[I/IHOC OKHO IlOCTyr[a K 06pa3OBaTeJ'IBHBIM pecypcaM»:
http://window.edu.ru/window

3. PyOpuKOH — KpynHeHIHii sHIMKIIoNeuueckuii pecype MHTepHera:

http://www.rubricon.com/

4. AHHOTHPOBaHHBIN TeMaTUUYECKUH KaTanor IHTepHeT pecypcoB o Qu3uke:

http://www.college.ru/

5. Karanor Hay4HBIX pecypcoB:
http://www.scintific.narod.ru/literature.htm

6. EcTecTBeHHO-Hay4YHBIN 00pa30BaTeIbHBIN MOPTAL:
http://www.en.edu.ru/catalogue/

7. duznyeckas SHIMKIONEIUS:
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http://www.en.edu.ru/catalogue/

http://www.femto.com.ua/articles/

8. Akagemuk — CiioBapH ¥ SHIMKIIONEINN HA AKaJIEMHKE:

http://dic.academic.ru/dic.nsf/enc_physics/

http://dic.academic.ru/dic.nsf/enc physics/150/AtomHas ¢usuka/

9. Bukurnenus — cBOOOIHAS SHIIUKIOICIH.

http://ru.wikipedia.org/wiki/

10. dusnueckas SHIMKIIONEIUS

http://www.femto.com.ua/articles/

11. Snepuas ¢usuka B mHTepHeTe. CnpaBouHas wHpopMmarus. [Ipoekt kadenpsr ooOmeit
snepHoit pu3uku usmdyeckoro ¢akynprera MI'Y, ocymectBiusemslid npu nojaepkke HUNAD
MI'Y

www.nuclphys.sinp.msu.ru/

12. ®usuka atomHoro sjapa | Anepuas ¢usuka B Marepuere | HUMAD MI'Y

WWW.SINp.msu.ru/ru/project/8343

www.sinp.msu.ru/en/node/8343

(OnexTpoHHBIE Bepcun yueOHHKOB, cTaTeil. CripaBouHas nHpopMmaius. Y4yeOHble MaTepua-
71 Kypca «Du3uKa aTOMHOTO SIpa ¥ 3JICMCHTAPHBIX YaCTHID))

13. SAnepnas ¢usuka B Untepuere | Ennnoe oxkno nocryna | Kadenpa oOuieit sineproit du-
3ukH pusznyeckoro paxynprera MI'Y u HUMAD MI'Y

www.window.edu.ru/resource/621/34621

14. SInepuas ¢pusuka — Bukunenus

www.ru.wikipedia.org/wiki/Slnepuas dusuka

15. SAnepuas ¢pusuka — Narod.ru

www.profbeckman.narod.ru/YadFiz.htm

16. ®usuka HeilTpuHo — Bugeoreka

www.elementy.ru/video?pubid=432031

17. Uncturyt Anepuoit ®uzuxu um. I'.U.bynkepa CO PAH

Www.inp.nsk.su/

18. DMOZ — World: Russian: Hayka: ®usuka: nepnas ¢puzuka: CripaBodnas nHGopManus

www.dmoz.org/

9. MarepuajibHO-TeXHMYecKasa 0a3a, HeoOxoamMasi Il OCyILHeCTBJIeHHs 00pa3oBa-
TEeJILHOTO0 Npouecca Mo JUCHHILIHHE (MO1Y1I0)

VYcnemHas peanuzanus OpenofaBaHus TUCHUIUIMHBI «DPU3MKa aTOMHOTO Si[pa U dJeMEH-
TapHBIX YaCTUL» MpEANoiaraeT HaTiuie MUHUMaJIbHO HEOOXO0AMMOTo JJIs peau3auu Oakanasp-
CKOH MporpamMMbl IEPEYHSI MaTepUATbHO-TEXHUYECKOT0 00ecTIeueHus:

— JIEKIMOHHBIE ayAUTOpUH (000pYyIOBAHHBIE BUACONMPOCKIIMOHHBIM 000OpYIOBaHUEM JIJIs
Mpe3eHTalNN, CPEICTBAMHU 3BYKOBOCIIPOM3BECHMSI, SKPAaHOM, U UMeIoIIMe Bbixo B IHTepHeT);

— KOMIIBIOTEPHBIE KJIACCHI ISl IPOBEAECHUS TPAKTUUECKUX 3aHATUMH;

— JTUCIUIEWHBIN KJlacC ¢ MepPCOHaJIbHBIMU KOMIIbIOTEpAMU JUIsl MIPOBENIEHUS JTaOOPaTOPHBIX
TPYNIOBBIX 3aHATHIA,

— IpOTpaMMbl MOJIETUPOBAHUS (U3UYECKUX MPOLIECCOB B aTOMHOM (pU3UKE;

— IpOrpaMMbl OHJIAMHOBOTO KOHTPOJI 3HAHMH CTYIEHTOB (B TOM YHCJIE NPOrpaMMHOE
o0ecrnieyeHre AUCTaHIMOHHOTO 00yUeHus);

— HaJIM4YMe HEeOoOXOJMMOTro JIMLEH3MOHHOTO MPOrpaMMHOI0 obecnedeHus (oneparuoHHas
cucteMa MS Windows; unrerpupoBannoe oducHoe npmioxenue MS Office; cuctrembr KoMIbro-
teproit matematuki MATHCAD u MATLAB+SIMULINK ¢ He00X0IuMBIMH TYyTOOKCAMH.

JlaGopaTopust aTOMHOW W sAIepHOW (PU3HKK OCHAIIECHA CIETYIOIIUM SKCIIEPUMEHTATBHBIM
MHCTPYMEHTAPUEM:

— ycranoBka OKJI-6 ¢ ocrimmnorpadgom CQ-5010A;

— ycranoBka JIKK-2 ¢ camonucuiem H307/1;
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— Ne-He nazep JII'H-203 ¢ BonbTMETPOM, KOMIIBIOTEPOM U IIPUHTEPOM;

— maboparopusie komruiekcsl JIKK-4 u JIKK-5;

— criektporpadsl [IPC-8 u kBapuessiii MCII-28;

— ¢otoanekrponHbsie kacceta MOPC-6 (MHOTOKaHAJIbHAsI ONTHYECKAsl PErUCTPUPYIOIIAs
cuctema) s criekrporpada JPC-8;

— ¢otoanekrpoHHbie kacceta MOPC-6 (MHOTOKaHAJIbHAsI ONTHYECKAsl PErUCTPUPYIOIIas
cucrema) st cnekrporpada NCII-28;

— uckpoBoi reneparop MBC-29;

— criektpometp COIIP-2;

— nozumetp JAPI'3-02 u nozumerp-paguomerp MKC-05;

— CHUTHAIM3ATOP 3arPsS3HEHHOCTH,

— JlabopaTopHasi yCTaHOBKaA M0 U3MEPEHUIO IIepro/ia Moypacnaia;

— paauoMeTphl C OCUILIOTpad)oM U IEPECYETHBIM TPHOOPOM;

— nabopatopHas ycraHoBka YJIII-1;

— CHMHTWUISIIMOHHBIC TPUOOPHI PA3TUYHBIX THIIOB;

— MEepPCOHATbHBIE KOMITBIOTEPHI C YCTAHOBJICHHBIM IMPOTPAMMHBIM KOMIUIEKCOM «Du3nKa
Mukpomupa (MI'Y)».
[Ipyu ucnonp30BaHUU INEKTPOHHBIX U3JAHUI BY3 TOJDKEH 00€CIEeUUTh KaXI0ro 00ydJarolie-
rocsi BO BpeMsl CaMOCTOSATEIHHON TTOJTOTOBKH Pab0YMM MECTOM B KOMITBIOTEPHOM KJIACCE C BBIXO-
oM B UHTepHET B COOTBETCTBUU C 00BEMOM H3y4aeMbIX AUCIUILINH.

Ne MatepuanbHO-TEXHUYECKOe 00ecriedeHne JUCIUITITNHBI
Bug pabor
n/n (MOZyJIsl) M OCHAIIEHHOCTD
1 JIeKIIMOHHBIE 3aHIATUS VYyeOHast ayaIuTOpHs IS MPOBEACHUS 3aHITHN JEKIH-
oHHoro tuna — aya. 201, kopm. C:
Kommnnekr yuebHoit mebenu Ha 150 mecT; nocka yueo-
Hasi MarHUTHO-MapKepHas; NPOEKTOp MHTEepakTUBHbIM Epson
EB-585Wi; tpubyna unrepakrusHas SmartOne PRO1S;
JIuneH3noHHoe mporpammHoe obecrieuenue: Microsoft
Windows 8, 10; Microsoft Office Professional Plus (Ne73—
ADD®/223-D3/2018; Cornamenue Microsoft ESS 72569510).
JIeKIMOHHasl ayAUTOpHUs, OCHAIllEHHAs MpPe3eHTALUOH-
HOH TEXHUKOH (IIPOEKTOp, 3KpaH, KOMIbIOTEP/HOYTOYK) U CO-
OTBETCTBYIOIIMM MporpaMMHbIM obOecnieuenueM (I10), a tak-
e JIOCTaTOYHBIM KOJMYECTBOM MOCAJOYHBIX MECT:
Ne 209¢ (npoexkrop EPSON EB-1776W).
2 [MpakTHaeckue AynuTtopusi OCHaIeHHAst TPeMsI MEJIOBBIMH WJIM MapKep-
3aHATHA HBIMH JIOCKaMM, MpPE3EHTAlMOHHOW TEXHUKON (TPOEeKTOp,
9KpaH, KOMIIBIOTEp/HOYTOYK) W COOTBETCTBYIOIIMM MPO-
rpamMMHbIM obecriedenueM (I10), a Takke TOCTaTOYHBIM KO-
JMYECTBOM TTOCATOYHBIX MECT:
Ne 209¢ (npoextop EPSON EB-1776W),
Ne 205¢ (mpoexkrop SANYO PLC-SW20A).
3 JIaGopaTopHble «Y4eOHas n1abopaTopusi aTOMHOHN U AIepHON PUBUKI»:
3aHATHS aya. 225¢ (cM. HUKECTEAYIONTYI0 Ta0IuIy).
4 Kypcosoe KoMHaTh!I A1 BBIOJIHEHUS KYPCOBBIX padoT:
MPOEKTUPOBAHUE 202¢ UTuCC 6ak.; 137¢ UTuCC wmar.; 311 (PT, OuH, P®);
132¢ (D)
5 ['pynmoBsie Aynutopuu:
(MHOUBHIYaTbHbBIC) 209c, 207c, 205¢
KOHCYJIbTallUH

34



6 Tekymuii KOHTPOIIb, AynuTopuu:

IIPOMEKYTOUHAs 209c, 205¢
aTTecTanus

7 CamocrosTenbHas Kabuner ansi camocTosiTensHONW pabOTHI, OCHAIIEHHBIN
pabora KOMITBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO TOJIKIIOUCHHS K

cetu «/MHTEpHET», NPOrpaMMON DSKPAHHOIO YBEIWYEHUS U
00€CMEeYEeHHbIH JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALUOHHO-
00pa3oBaTENbHYIO CPely YHUBEPCUTETA:

208c, 204c

«Y4eOHasi 1a00opaTOpUsi AaTOMHOM M siiepHOI GuU3NKN», aya. 225¢

JlaGopaTopHble padoThI O6opynoBanue u MIPOTPaMMHO-

MO JUCHUNJIMHAM: TEXHUYECKOe OCHalleHue y4yeOHoii nadopa- | Koi-
«®Du3nka aTOMHOTO sApa M 3JEMEHTap- | TOPUHU, OTHOCSIIMECS TOJIBKO K JIaHHBIM | BO
HBIX YaCTHUIL», JTUCIUTUTNHAM:

«Pur31UKa aTOMHOTIO Si/Ipa Ycranoka ®KJI-6 ¢ ocummiorpadpom CQ- 1

Y 3JIEMEHTAPHBIX YaCTUL» 5010A

Vcranoska JIKK-2 ¢ camonuciiem H307/1 1

Ne-He mazep JII'H-203 ¢ BoibTMETpOM,
KOMITBIOTEPOM U TIPHUHTEPOM

JlabopaTtopubie komiuiekchl JIKK-4 u JIKK-
S)

Cnexrporpadsl JIOC-8 u kBapuessiii UCII-28 | 2

dotoanekrponHslie kacceta MOPC-6 (MHO-
rOKaHaJIbHAsl ONTHYECKasi perucTpupyomas | 2
cucrema) s cnekrporpaga JIPC-8

®doroanexktponnbie kaccera MOPC-6 (MHO-
rOKaHaJbHAsl ONTHUYECKasl PerucTpupyomas | 2
cucrema) s cnekrporpada MCTI-28

Hosumerp API'3-02 n no3umerp-paguomMerp

MKC-05 2
Cursaimsarop 3arpsi3HEHHOCTH 1
JlaGopaTtopHasi yCTaHOBKa IO H3MEPEHUIO 1
nepuo/ia norypacnaia

Paguomerpsl ¢ ocummiorpa¢goM U mepe- 1
CUETHBIM NPUOOPOM

JlaGoparopnas ycranoBka YJIII-1 1
CUMHTHIUIALMOHHBIE TPUOOPHI Pa3IUYHBIX 1
THUIIOB

[lepcoHanpHblE KOMIBIOTEPHI C YCTaHOBJIEH-
HBIM TIPOTPaMMHBIM KOMIDIeKcoM «Dm3uka | 2
Mukpomupa (MI'Y)»

HaGopHble KOMITIEKTBI IS TIPOBE/ICHHUS JIa-
60paTopHbIX PaboT (COeTUHUTENbHBIE MONY- | ~
I, ITHYPBI, KaOelu, TIepeXo/Ibl U JIp. )
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