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1. Henu u 3a1a4u U3yYeHUs] TUCHUILIMHBI (MOTYJIs1)
1.1. IlleJb 0CBOEHHUSA AU CIATNIUHBI

VYyeOnas aucuuruinHa «®dusnka aTOMHOTO sapa M YacTHID BXOAHUT B OJIOK €CTECTBEHHO-
HAyYHBIX TUCUUIUINH, TPEIHA3HAYCHHBIX JIJI1 (POPMHUPOBAHUS y YUAIIMXCS €CTECTBEHHO-HAYYHOTO
MHUPOBO3PEHHS O MPOIECCaX U SIBICHUSAX, CBA3AHHBIX ¢ (PU3NYECKUMHU CBONCTBAMU MUKPOMHpA U
KBaHTOBBIMH SIBJICHUSIMUA Ha YPOBHSAX aTOMAapHOW M Cy0aTOMapHOW CTPYKTYPHI BEIIECTBA, a TAKXKE
9JIEMEHTAPHBIX YaCTHUIl. AKTYalbHOCTb TUCIHUIUINHBI « DU3KKa aTOMHOTO siipa ¥ 9acTUID) 00YyCIOB-
JIEHAa MPUMEHEHUEM 3HaHHI, YMEHUN U HAaBBIKOB, MOJYYEHHBIX B IIPOILIECCE €€ U3YUCHHUS, I U3Y-
YeHUSI TUCIUILINH U3 APYTUX OJOKOB U YCIEITHOTO OCBOCHHUS CIICIIUATBHOCTH B IIETIOM.

VYyebnas nucuuminHa «OU3UKa aTOMHOTO si/Ipa U YacCTHUID) CTaBUT CBOCH IEJIbI0 M3YUYCHHUE
(bu3NYECKUX CBOICTB MUKPOMHPA M KBAHTOBBIX SIBJICHHUN Ha yPOBHSAX Cy0aTOMapHOU CTPYKTYpbI
BEILIECTBA U AJIEMEHTaPHBIX YACTHII.

1.2. 3agauyu IMCHUILIMHDBI

OCHOBHBIE 337]a4l OCBOEHUS JUCLUUILINHBIL:

— U3y4YeHHE 3KCIEPUMEHTAIBHBIX U TEOPETUUYECKUX OCHOB (PM3UKU aTOMHOIO sJpa U 3Jjie-
MEHTapPHBIX YaCTULl U PACCMOTPEHUE SKCIEPUMEHTAIbHBIX IPUHIIUIIOB (PU3UKHU BBICOKUX SHEPTUH;

— YCBOEHHUE OCHOBHBIX MOHATUNA (PU3UKU aTOMHOTIO si/ipa U 3JIE€MEHTapHBIX YacTHll, QpyHaa-
MEHTAJIbHBIX B3aUMOJCHCTBUI MEXIy 4acTHLIAMU MHUKPOMHpA, KIacCHU(PHUKAIUU 3JIEMEHTapHBIX
YaCTHI] B paMKaX MPUHATHIX B SACPHON (PU3UKE MOJETEH.

BocnurarenpHas 3a7ada 3akiitoyaeTcsl B POPMUPOBAHUM Yy CTYACHTOB NPOPECCHOHATBHOIO
OTHOILIEHMS K NMPOBEJICHUIO HAyYHO-UCCIIEI0BATEIbCKUX U MPUKIAIHBIX paboT, B pa3BUTHU TBOpYE-
CKOM MHMIIMATUBbBI U CAMOCTOSATEIbHOCTH MBIIUICHUS.

B pacmpeHHbIi criucok 00IIMX 33434 TUCIMIIMHBI BXOJAT CIeIyIOIINe 3a/1a4H:

— 0000WUMb U CUCMEMAMU3UPOBAMb 3HAHUSL NO:

— COBPEMEHHBIM MPECTABICHUAM 00 aTOMHOM M Cy0aTOMHOM CTPOEHHMHM Bellle-
CTBa, O CBOMCTBAX U CTPYKTYPE aTOMHBIX SIIEP U FJIEMEHTAPHBIX YACTHII;

— OCHOBHBIM 3aKOHaM, MJESIM U MPUHIMIAM (PU3MKH aTOMHOTO Siipa U 3JIeMEH-
TapHbBIX YACTHII;

— HAY4YUmv:

— DKCIEPUMEHTAIBHBIM U TEOPETUUYECKHM OCHOBaM (DHM3MKU aTOMHOTO f1pa U
HJIEMEHTAPHBIX YACTHI], SKCIEPUMEHTAIBHBIM MPUHLIMIIAM (PU3UKH BHICOKUX SHEPTHIA;

— OCHOBHBIM MOHSTHIM U MPUHIMIAM (PU3UKH aTOMHOTO Si7jpa U 3JIEMEHTapHBIX
qyacTull, QyHIaMEHTaJIbHBIX B3aUMOJICHCTBUIA MEXIy YacTUI[AMM MUKPOMHUpA, KIacCHU-
(buKaluy JIeMEHTapHbBIX YaCTHIl B paMKaxX MPUHATHIX B siIepHON (U3HKE MOJENEH;

— C Hay4HOH TOYKH 3PEHHUS OCMBICIMBATh U MHTEPIPETUPOBATH OCHOBHBIE IIO-
JIO’KEHHS CyOaTOMHBIX SIBIICHUI;

— NPUMEHSATH TOJIYUYEHHBIE 3HAHUSA IS IPAaBUIBHOW MHTEPIIPETALIMM OCHOBHBIX
SBJIEHUN (U3MKHU A]Ipa U HIIEMEHTapHbBIX YaCTHII;

— HaJyIeXaluM o0pa3oM OLIEHUBATh MOPSAIKU (PU3NUECKUX BEIHYUH;

— UCHOJb30BaTh IOJYYEHHBbIE 3HAHHUSA B PA3IUYHBIX 00JacTsIX (usmueckon
HAyKHU U TEXHUKH,

— cihopmuposams:

— HaBBIKU MPUMEHEHUS] OCHOBHBIX METOJOB (PM3UKO-MAaTEMATUYECKOTO aHaIH3a
JUTSL pelIeHHs] KOHKPETHBIX 3aja4 (PU3UKKM aTOMa, aTOMHBIX JIep M 3JE€MEHTApHBIX Ya-
CTHII,

— HaBBIKM (PU3UKO-MATEMAaTUYECKOTO MOACIUPOBAHUS;

— YMEHHE C IIOMOIIbIO aJE€KBATHBIX METOJOB OLIEHMBATh TOYHOCTH U IOIpEUI-
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HOCTb TEOPETUYECKHUX PACUETOB U IKCIIEPUMEHTAIILHBIX U3MEPEHU;
— YMEHHE aHAJIM3UPOBATh (PU3MUECKUI CMBICI MTOJTyYEHHBIX PE3YIbTATOB.

1.3. MecTo AMCHUIINHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMblI

Hucuumnuna b1.5.09 «®usuka aToMHOTO s/ipa ¥ 4acTUID» BXOAUT B 06a3oByro 4acth bl.b
6soka 1. Aucuunnunsl (Mmoaynu) b1 yue6Horo miana.

JlucumIuinHa JIOTUYECKU U COIEPIKATEIbHO-METOANYECKH CBsI3aHa C TUCUUIUIMHAMU MOJY-
neit «MaremaTukay, «O6mas gusuka», «O0muil Gusndeckuii npakTukym». [l ocBoeHus TaHHOM
JMCLUIUIMHBI HE00OXO0AUMO BJIAJIETh METOJJaMH MaTeMaTHYECKOIO aHAJIN3a, aHATMTUYECKOM reoMeT-
puu, JUHEHHOW anredpbl, pelieHueM anredpandyeckux, AUPQPEpeHUranbHbIX U HHTErpalbHBIX
ypaBHEHHIA; TeOpuu (PYyHKIMI KOMIIJIEKCHOT'O NIEPEMEHHOI0, TEOPHH BEPOSITHOCTEH U MaTeMaThye-
CKOHM CTaTUCTUKU; 3HATh OCHOBHBIE (PU3MUECKHE 3aKOHBI; YMETh MPUMEHATh MaTEMaTHUECKHE Me-
TOJIbI U (PU3MUECKUE 3aKOHBI JUI PELICHUS IPAKTUYECKUX 3a/1a4.

B pesynbrare u3yueHHs HACTOSALIEH AMCLUUIUIMHBI CTYJEHThI JOJKHBI MOJIYYUTh 3HAHMS,
UMEIOIME HE TOJBKO CaMOCTOSATENILHOE 3Hau€HHe, HO U oOecreunBaronie 6a30By0 MOArOTOBKY
JUIS YCBOGHUSI NUCIMIUIMH 0a30BOW W BapwaTHBHOM dacTed Onoka 1 «Jlucuurumabl (MOIYIIN )

y4eOHOro IJIaHa.

1.4. IlepeyeHb MUIAHUPYEMBIX pPe3yJIbTATOB 00y4eHHUs] MO AUCHUILINHE (MOIYJI0), CO-
OTHECEHHBIX € IVIAHMPYEMbIMH Pe3yJIbTATAMH O0CBOCHHUSI 00pa30BaTeIbHOM NPOrPaMMbI

N3yyenue nanHoi yuyeOHON NMCUMIUIMHBI HANPABICHO Ha (POPMHUpPOBAHUE Y O0yUaIOLIUXCS
cnenyrommx komnerennuii: OITK-1.

aapa U dJIeMeH-
TapHBIX YaCTHII,

3a A PCUICHUA
CCTCCTBCHHOHA-

No Wnnekc Conepxanue B pesynbrare u3ydyeHus yueOHOM JUCIUIUIMHBL
o | KoMme- KOMITETEHITHH 00yJaromuecs TOJKHBI
TEHIUHU (vt €€ yacTH) 3HATh yMeTh BJIAJIETh
1 | OIIK-1 | cmocoOHOCTh K OBJIa- | — COBPEMEHHBIE | — NMPUMEHATH IMO- | —  METOJaMHu
JICHUIO 0a30BbIMU | IPEJCTABICHHUS | JyYECHHBIC 3HAHUS | POBEACHUS
3HaHUSIMH B OOJIACTH | O CBOWCTBaX W | [UIS TPAaBHIBHOW | (PU3UIECKUX
MaTeMaTUKd M ecTe- | CTPYKType MHTEpIpeTalun UCCIIeI0BAaHUM
CTBCHHBIX HAyK, WX | aTOMHBIX S/Iep, | OCHOBHBIX SIBJIe- | M M3MEPCHUH;
UCTIOJIb30BAHUIO B | OCHOBHBIE 3aKO- | HUM (PU3MKH siipa | —  HaBBIKAMH
npodeCCHOHATEHON HBl, WACH W | W DJIEMEHTAPHBIX | IPUMEHEHUS
JesITeTbHOCTH OPUHIUNBL  (QH- | YaCTUIl ¥ HaJAJe- | OCHOBHBIX Me-
3MKH  sIpa | | Kamed  ONEHKH | TOMOB  (u3H-
JJIEMEHTAPHBIX | HOPSAKOB  (U3HU- | KO-
YacTHUI] B X UC- | YECKHUX BEJIMYMH; | MaTeMaThde-
TOPUUECKOM — TPUMEHSTH CO- | CKOTO aHalu3a
CTaHOBJICHUM W | OTBETCTBYIOUIWE | JUIA PEIICHHS
pa3BUTHM, Me- | METOJbl  TPOBE- | €CTECTBEHHO-
TONbl  (QU3MKO- | neHus  ¢u3nye- | HAYYHBIX  3a-
MaTeMaTHye- CKUX HCCIe/IoBa- | Jay;
CKOTO MOJICH- | HI W W3Mepe- | —  HaBbIKaMH
pOBaHMs U TEO- | HUM; 0o0paboTku U
PETUYECKOTO — TIPUMEHSTH OC- | HHTEPIPETH-
UCCIICIOBAHMS HOBHBIE METOJbI | pOBaHUS  pe-
saBiIeHU (Qu3n- | pusuko-mMarema- | 3yJabTaTOB (u-
KA  aTOMHOTO | THYECKOTO aHalu- | 3UKO-

MaTreMaTudec-
KOro Moacimn-
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— JKCHEPUMEH-
TaJIbHbIE METO-
I6l  HW3YYCHHUS
SJIEPHBIX ~ peak-
W, TPUHLHIBI
YCKOpEHHs 3Jie-
MEHTapHBIX 4a-
CTHLl M  sep,
¢duznueckue
OPUHIUIBL  pa-
00TBl yCKOpUTE-
JeH BJIEMEHTap-
HBIX YaCTHI[ U
uX Kiaccupuka-
10070:0H

— IMpaKTUYECKHE
METOABl  peru-
CTpalliM U aHa-
au3a  3apsKeH-
HBIX YacCTUI;

- TIPUHIATIBL
yCTpOMCTBA U
(GYHKIIMOHUPO-
BaHUs SKCIIEpU-
MEHTaJIbHBIX
npubopoB  Kak
U1 MCCIeoBa-
HUS sIIep U dJ1e-
MEHTapHBIX 4Ya-
CTHII, TaK M JJIs
perucTpanyu  u
aHanmu3a  3apd-
YKCHHBIX YaCTHII.

VYHBIX 3a7ad |
¢bu3nYecKoro Mo-
JICTUPOBAaHUS B
MIPOM3BOJICTBEH-
HOM NIPAKTHUKE;

— NPUMEHATH MO-
Jy4eHHBIE Teope-
TUYECKHUE 3HAHUS

TUISt peteHus
KOHKPETHBIX
MPUKIATHBIX  3a-

nay B mpodeccu-
OHaJIbHOM  00u1a-
CTH;

— ¢ TIOMOIIbIO
aJIeKBaTHBIX  Me-
TOJIOB OIICHUBATh
TOYHOCTh M TO-
IPEIIHOCTh  TEO-
peTHYecKux pac-
YeTOB M OKCIIe-
PUMEHTAJIbHBIX
U3MEPEHMM, aHa-
IU3UpoBath  (hu-
3UYECKUH CMBICI
MOJIyYEHHBIX pe-
3yJIBTaTOB.

pOBaHMS, TEO-
PETUYECKOTO
pacuera u
JKCIIEPUMEH-
TaJILHOTO HC-
CJIeIOBaHUS;
—  HaBBIKAMH
IIPUMEHEHHUS
MOJTYy4YEHHBIX
TeopeTHye-

CKMX 3HaHWH
JUISl  pELICHUS
MPUKJIaAHBIX
3ajad.

2. CTpyKTypa M coiep:KaHue JUCIHIIIHHbI

2.1. PacnpenejieHne TPYA0EMKOCTH AUCHMILJIMHBI IO BUAAM padoT

OO0mast TpyI0EMKOCTh TUCITUIUIMHEI cocTaBisger 3 3ad. ex. (108 wacom), ux pacmpee-
JIeHHE TI0 BUIaM paboT MpejicTaBieHo B Tabnuue (das cmyoenmos ODO).

Bun yueGHOM paboTh Bcero Cemectpsl
4acoB (uackl)
5
KonTakTHasi padoTa, B TOM 4HcJe:
AyIUTOPHBIE 3aHATHS (BCEro): 40,3 40,3
3aHATHSA JIEKIIUOHHOTO TUIIA 36 36 — — —

JlaGopaTopHbie 3aHITHS

3aHATHS CEMUHAPCKOTro TUIA (CEMUHAPBI, IPAKTUUECKNE

3aHATHUS)

Nnas koHTaKkTHasi padora:




KonTpons camoctostenpaol padotsl (KCP) 4 4
[Tpomesxytounas arrecrauus (MKP) 0,3 0,3
CamocrosiTeibHas padoTa, B TOM 4HcJIe:
Kypcosast pabota — — — — —
[TpopaboTka yueOHOro (TEOpeTUYECKOro) MaTepraa 15 15 — — —
BrimonHene nHANBHUYaTbHBIX 3aaHAHN (TOATOTOBKA 11 11 B B B
COOOLICHUH, Tpe3eHTaLuil)
Pedepar — — — — —
IToaroToBKa K TEKyIemMy KOHTPOJIIO 15 15 — — —
KonTpoas:
IToaroToBKa K 3K3aMeHy 26,7 26,7
OO0mas Tpy10eMKOCTh qac. 108 108 — — —
B TOM 4YHCJie KOHTAKTHAsA 403 | 403
padora
3a4. ell. 3 3

Konraktnas pabota npu npoBeeHHH YUeOHBIX 3aHATHN 10 AUCHUILTHHE «DPU3MKa aTOMHO-
ro AJpa U 4YaCTULD» BKJIIOYAET B ceOsl: 3aHATHA JIEKIIMOHHOTO TUIIA, TPYIIIIOBbIE M MHMBUAYaJIbHbIE
KOHCYJIbTAIIMH; TPOMEKYTOUHAs aTTECTallUsl B YCTHOH opme.

2.2. CTpyKTYpa QM CUUILTHHBI

Pacripennenenue BuoB yueOHOM paOOThHI M UX TPYIOEMKOCTH IO pa3/ieiaM JUCIUTUIAHBL.
Pazenbl (TeMbl) JUCHUIUIMHBL, H3y4aeMble B 5 cemectpe (ounas ¢hopma):

KonnuecTBo yacos
b HaunmenoBanue pasienos (Tem) AT BTH(;;}II;T
/T Bcero paboTta KCP
pabota
J |13 | JIP CPC
1 |CroiicTBa aTOMHBIX siiep 3 1 2
2 |HyxJIOH-HYKJIOHHOE B3aUMOJICHCTBUE U 3 1 2
CBOMCTBA SJICPHBIX CHJI
3 |Mopaenu aTOMHBIX sJIep 4 2 2
4  |PagnoakTUBHOCTH 6 4 2
5 |SnepHble peakiuu 10 4 2 4
6 |B3aumopeicTBHe AEPHOTO UTYUEHUS C 4 9 9
BEIECTBOM
7 |YacTHibl 1 B3aUMOIEHCTBAS 6 4 2
8 |DxcnepuMeHTHI B (PU3HUKE BHICOKUX 8 4 2 9
SHEpruit
9  |DmexkTpoMarHUTHBIC B3aMMOICHCTBUS 6 2 4
10 |CunbHBIE B3aUMOAEHCTBUSA 6 2 4
11 |CnaOsle B3auMOA€ECTBUSA 6 2 4
12 |luckpeTHbIe CHMMETPHHU 8 4 4
13 |O0BenuHEHNE B3aUMOIEHCTBUI 6 2 4
14 |CoBpemeHnHbIe acTpodU3nIECKUe Mpe/-
ctaBneHust. OTKpPBITbIE BOIPOCH! (PU3UKU ) 2 3
sJIpa U 4YacTHUIL
HToro nmo g1McuuIInHe: 81 36 4 41




[Tpumeuanue: JI — nekiuu, [13 — npakTudeckue 3anatust / ceMmuHapsl, JIP — maGoparopabie
3ansaTusi, CPC — camocTositensHast paboTa CTyJeHTa.

2.3. Conep:xkanue pa3eoB (TeM) TUCIHNIMHBI

2.3.1. 3auaTnsa JeKImHOHHOr0 THIIA

No HaumenoBanue dopma TeKyIIero
Coneprkanue pasnesna (TeMbl)
/11 paznena (Tembl) KOHTPOJIS
1 |CgoiicTBa aTOMHBIX OcHOBHBIE 3Talbl pa3BUTHS (PU3UKU OTBeTHI HA KOHTPOJIb-
sanep ATOMHOTO SI/Ipa U JIEMEHTAPHBIX YaCTHII. HBIE BOTIPOCHI / BBI-
MacuiraOsl siBneHuit Mukpomupa. Oo1mue MOJIHEHUE MPaKTHYe-

cBoiicTBa aroMHbIX siiep. Hykinonbl. M30Tomnsl, |cCKUX 3a1aHuii / TeCTU-
n300apbl, U30TOHBL. [ITOTHOCTB SA€pHOTO Be- |[poBaHUE

mecTBa. M3mepeHnss B MUKpOMUPE U €IHHUILIBI
u3MepeHus: GU3NUECKUX BEJIHYUH B SJEpPHON
¢dusuke.

Pasmeps! u popma siep. Ipoton-
HEHUTpOHHAs MOJEINb Aapa. 3apsay sapa. Macca
U 3Heprus cBsi3u aapa. Jledekr mace. Y nenb-
Has ’Heprus cBs3u. [lomysmnupuueckast pop-
Myna Balnzekkepa Ui SHEPruu CBA3U Apa.
N-Z nuarpamMma aTOMHBIX s1ep. Maruueckue
sapa. CtaOuibHbIC U paAHMOaKTUBHBIE SIPA.
CnuH ¥ MarHUTHBIA MOMEHT HYKJIOHOB H SIJI-
pa. SlnepHslii MarHeToH. MeTobl onpezene-
HUS CTIMHA U MATHUTHOTO MOMEHTA SpA.
SnepHsblil MarHUTHBIN pe3oHaHC. CBEPXTOHKAs
CTPYKTypa CIEKTPAIbHBIX JTUHUM. JIUTOIBHBIN
U KBaJPYIOJIbHBIN JJIEKTPUYECKAE MOMEHTBI
anpa. KBaHTOBOMEXaHNYECKOE ONMCAaHUE
SIIEPHBIX COCTOSIHUHI. YEeTHOCTH BOJIHOBOM
¢bynkuuu. bo3onsl u pepmuonsl. [Ipunimn
[Taymnu. Cratuctuku saep. M3oronuueckuii
cnuH siapa. [IpoctpancTBeHHas nHBepcus. 3a-
psnoBoe comnpsikeHue. ObpaleHne BpeMeHH.
CPT-teopema.

2  |HyxJIOH-HYKJIOHHO€ Cucrema 1ByX HyKJIOHOB. S nepHblie cu- |OTBETBHI HA KOHTPOJIb-
B3auMozeiicTBue u |abl. [loTeHIManpHas SHEpIys B3aUMOIEH- HbI€ BOIIPOCHI / BbI-
CBOWCTBA SIJIEPHBIX |CTBUS HYKJIOHOB. O0IIME CBOMCTBA AZIEPHBIX |TIOJIHEHUE MpaKTHYe-
cuil cuil. JIGUTPOH — CBSI3aHHOE COCTOSIHUE B N-P-  |CKUX 3a/1aHUM / TECTU-

cucreme. OCHOBHBIE XapaKTEPUCTUKH €M~ poBaHHe

TpOHA. MarHuTHBIN U KBAJIPYNOJIBHBIN MO-
MEHTHI JieiiTpoHa. BonHoBas GpyHKuus nei-
TpoHa. 3aps0Basi HE3aBUCUMOCTh SIJICPHBIX
cu. M3otonuueckuit cnua. OOMEHHBIN Xa-
paktep saepHbIx cuil. CBOMCTBO HACHIIICHUS
sinepHbIX cuil. 'unore3a FOkaBbl. Me30HBI.
Me3oHHas TeOpus SACPHBIX CHII U TOTEHIUA
FOxaBb1. Hyk1OH-HYKJIOHHBIE M HYKJIOH-
snepHbie B3auMoiercTBrs. O01acTh CTaOMIIb-
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HOCTH siziep. Meroj paccesiHus B PU3HKE
aTOMHOTO 5i/Ipa U 3JeMeHTapHbIX yacTui. Ce-
YCHHUC pacCCCsIHUA B KBAHTOBOM TCOPHUH U €TO
CBSI3b C aMIUIUTYAOH paccesHus. AMIUTATYAa
paccesiHus Ha sipe u hopMpakTop sapa.
®opmdakTOphl HYKJIOHOB.

Mopenu aTOMHBIX
saaep

HeobOxonumMocTh MOENBHBIX TPECTaB-
neHu#t o sape. OAHOYACTUYHBIE U KOJUIEKTUB-
Hble MoJienu. KoyekTuBHbIE CBOKCTBA sIIEp.
Kanenwsnas monens sapa. O6nacts npuMeHe-
HHUS KaneabHou Moaenu. HepoctaTku kameinb-
HOM Mozenu. [loTeHnuan ycpe1iHeHHOTo
saepHoro nojisi. Puznueckoe 000CHOBAHKE
obosoueyHoit Mojenu siapa. CriuH-
opOuTaabHOE B3auMoiericTere. Mozenb
SIIEPHBIX 000JI0YEK U MAarn4ecKue Yncia HyK-
JIOHOB. DKCIIEPUMEHTAJILHBIC CIIEICTBUS 000-
JIOYEHYHON MOJIENH Spa U 00JIacTh ee mpuMe-
Henusi. HenoctaTku Mmonenu ob6onouex. Jle-
tdopmanus saep. KonebatenbHbie 1 Bpaia-
TeIbHBbIE cocTosiHUA sanep. O6o0eHHas Mo-
JIeJTb sapa v 00J7acTh €€ MPUMEHEHUSI.

OTBeTHl Ha KOHTPOIIb-
HBIE BOTIPOCHI / BBI-
MOJTHEHHE TIpaKTHYe-
CKHUX 3aJJaHUi / TeCTH-
poBaHMe

Pa,Z[I/IoaKTI/IBHOCTI)

PaguoakTuBHBIE IPEBpPALLICHUS ALIED.
EcTtecTBeHHast U HCKyCCTBEHHAs paOAKTHB-
HOCTb. CTaTUCTUYECKUN XapaKTep paguoak-
TUBHOT'O pacnajaa. 3aKOHbI paJJUOaKTUBHOIO
pacnazna. PanuoakTuBHbIe cemencTBa. Buibl
PaaMoOaKTUBHOIO pacnaja.

Anbda-pacniag snep. DHepreTuyecKoe
paccMmoTpenue anbda-pacnana. CekTpsl aib-
(ha-gacTurr. 3aBUCUMOCTH TIEPHOIa TIOTypac-
1ajia OT PHEPruu anbga-yacTull. MexaHuszm
anbda-pacnana. TyHHETbHBINA YD PEKT.

bera-pacnan sinep. Buapl Oera-pacnaza.
DHepreTuyeckuil CiekTp 6eTa-4acTHil.
HeiliTpuHo u ero cBoiicTBa. DKCIIEPUMEHTANb-
HO€ JI0Ka3aTeIbCTBO CYIECTBOBAHUS HEUTPH-
HO. DieMeHTHl Teopun Oera-pacnana. Pazpe-
IIEHHBIC U 3aIpelleHHbIe OeTa-niepexoapl. He-
COXpaHEeHHE YETHOCTH B OeTa-pacnase.

I'amma-uznmydenue siep. BeposTHocTb
raMmMa-Tiepexo/ia 1 rnpasuia otoopa. Buy-
pEHHSSL KOHBEPCUS AIEKTPOHOB. S iepHas
n3omepust. Pe3oHaHCHOE MOTJIOEHUE U3ITY-
yenus. Dpdexkt Meccbaysrpa u ero npakTuye-
CKO€E MPUMEHEHHUE.

OTBeTHl Ha KOHTPOIIb-
HBIE BOTIPOCHI / BBI-
MOJTHEHHE TIPaKTHYe-
CKUX 33aJJaHUi / TeCTH-
poBaHue

S nepHbie peakuuun

SnepHble peakiuu, UX CUMBOJIMKA U
knaccudukanus. 3aKOHbI COXPaHEHUS B sIlIEp-
HBIX peaknusix. JHeprus peakuu. [Ipsimbie
SIIEPHBIE PEAKLINU U peaKLINH, UAYIIHE Yepes
oOpa3oBaHHe coCcTaBHOTO sAapa. Mosens co-

CTaBHOTO sAJIpa. DHEPreTUYECKas CXxeMa saep-

OTBeTHI HA KOHTPOJIb-
HBIE BOTIPOCHI / BBI-
MOJTHEHUE TIPaKTHYe-
CKUX 3a/IaHUl / TECTH-
poBaHuE
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HOM peakuuu. [Topor 3H103HEpreTnYecKon
peakuuu. UMnynbscHas quarpamma aiis saep-
HOM peakuuu. VIMITyibCHBIE TUarpamMmel pac-
CEesIHUS B SIIEPHBIX PEaKIUAX. 3aKOHbI COXpa-
HEHUS TIPU AJICPHBIX B3aUMOJECHCTBUSX.
SnepHbie peakuu ¢ 00pa3oBaHUEM KOMIIAYH]T
anpa. PezonancHele saepHble peakuuu. Pop-
Myna bpeiita—Burnepa. Peakuuu npsmoro
AIEPHOTO B3aUMOAEHCTBUS. Peakunu cpbiBa.
BzaumopencTBue HEUTPOHOB C SAIPAMM.
SnepHble peakiu noj AeMCTBUEM JIETKUX
3apsHKEHHBIX YacTHIL (a1b(a-yacTHIl, MPOTO-
HOB U JIEUTPOHOB). DOTOSIAEPHBIE PEAKIIIH.

Jlenenue u cuHTE3 aTOMHBIX A1ep. Oc-
HOBHBIE DKCIIEPUMEHTAJIbHBIE TaHHBIE O JIeTe-
HUHU U DHEPTETUYECKUE YCIOBUSA JCIICHMUS.
DnemeHTapHas TeopHs JeiaeHus. BoinyxaeH-
HOE U CIIOHTAHHOE JesieHre. Bropuynele
HEeUTpoHbI. LlenmHoit mpoliecc saepHoro aemne-
HHUS U €0 MPAKTUYECKOE IPUMEHEHHE. Peak-
MY Ha MEJIJICHHBIX U HA OBICTPBIX HEHTPOHAX.
TpaHcypaHOBBIE 2JIEMEHTHI. Sl 1epHbIE B3pbI-
Bbl. SlnepHble peakTopbl. CHHTE3 JIETKUX sIIEP.
Tepmosinepubie peakiuu. [Ipodaemsbl ynpas-
J1EMOT0 TEPMOSIIEPHOTO CUHTE3a. S nepHbie
peakuuu B 3Be31aX. [IpOTOHHO-TIPOTOHHBIN
[HKJ. YTJIEpOJHO-a30THBIN UK.

BzaumonaerictBue
SIIEPHOTO U3JTyYe-
HHUS C BEILIECTBOM

OOm1ast xapakTepUCTHKa B3aMMO/IEH-
CTBUA 3apAKCHHBIX YaCTHII, HeﬁTpOHOB n
ramMma-KBaHTOB ¢ BenlecTBoM. Monnsannon-
HOC TOPMOKCHUC 3apANKCHHBIX YaCTUIl B BC-
niectse. [loTepu 3HEpruM Ha HOHU3ALMIO U
BO30yx)aeHue aToMoB. CBOOOIHBIN MpooeT,
3aKOH IOTJIOLIEHUS, JUIMHA MTOTJIOLIEHUS, pa-
AWaluoOHHad JJIMHa paCCCAaHNsA, ITOTJIOICHHAA
no3a. Cs3b mpobera ¢ sHeprueit. Bzaumopaeii-
CTBHE HEUTPOHOB C BEIIECTBOM. 3aMEJICHHE
HeNUTpoHOB. [IpoxokaeHne ramma-u3Iy4eHus
yepe3 BeIecTBO. bruonornyeckoe nevicTeue
MOHU3UPYIOLUX U3ITydeHul. Jlozumerpus n
3aIIMUTA OT MOHU3UPYIOIIMX U3JIyYEHUM.

OTBeTHI HA KOHTPOJIb-
HbI€ BOIIPOCHI / BbI-
MIOJIHEHUE TIPaKTHYE-
CKHUX 33/IaHUM / TEeCTU-
poBaHHe

YacTuisl
¥ B3aMOJICHCTBHS

Yetbipe THNA PYHIAMEHTATBHBIX B3aU-
MoJiecTBrA. KOHCTAaHTHI M pagnyChl B3aUMO-
nerictBus. [IpUHIUITBI OMCaHUs B3aUMOJIEN-
CTBHS YaCTHIl B KBAaHTOBOM Teopuu nous. [le-
peHocuuku B3anmoencteud. [lonstue o qua-
rpammax dDeitamana. Knaccudukarus aiie-
MEHTApHBIX YacTull B pamkax CTtaHIapTHOU
Mopaenun. Yactune! u Bzaumoaeictaua. Kiac-
cuduKanus eMeHTapHbIX YyacTuil. OCHOB-
HbIE XapaKTepucTuku yactuil. Kammbposou-
HbIe 0030HBI, IENTOHKI U aPOHBL. DyHIaAMEH-

OTBeTHI HA KOHTPOJIb-
HbI€ BOIIPOCHI / BbI-
MIOJIHEHUE TIPaKTHYE-
CKHUX 33/IaHUl / TECTU-
poBaHHe
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TaJbHbIE YacTULbl. KBaHTOBBIE YKCIIa AIEMEH-
TapHbIX YacTUL. YacTUIbl 1 aHTUYACTHULIBL.
[Iponeccsr annurmsinuy. Bo30ysxaeHHbIe co-
CTOSIHHA aJpOoHOB. YacTULbI-pE30HAHCHI. 3a-
KOHBI COXPaHEHUSI B MUPE JIEMEHTApHBIX Ya-
CTHIL.

DKCIEPUMEHTHI
B (PM3UKE BBICOKUX
SHEprui

DKCnepuMeHTaIbHBIC METOIbI B (PU3HKE
BBICOKHUX 3HEpruil. O0mmue TpeboBaHus K U3-
MEPUTEIBHBIM NMpHUOOpaM. MeToabl perucTpa-
uuu yactull. Knaccuduxanus neTekropon
3JIEMEHTAPHBIX YaCTUIl U PATUOAKTUBHBIX U3-
Jy4YEHUU. DKCIIEPUMEHTAIbHbIE METO/IbI U3Y-
YeHUs AAEPHBIX peakiuid. OOIIMe MPUHIIUITHI
YCKOPEHUS JIEMEHTAPHBIX YaCTHULL U SIJEP U
(u3nyeckre NPUHLHUIBI pabOThl YCKOPUTEIEH.
Knaccudukanus yckoputenei 21eMeHTapHbIX
ygacTull. [loHsITHE 0 COBpEMEHHBIX METOAaX
MOJIy4YEHUs ITy4YKOB BBICOKUX 3Hepruil. Hako-
NUTENH YacTull. BeTpeunsie myyku. Peakuuu ¢
yacTuiamMu. B3anmoeiicTBys u pacmajbl ya-
CTHII.

OTBeTHl Ha KOHTPOIIb-
HBIE BOTIPOCHI / BBI-
MOJTHEHHE TIpaKTHYe-
CKHUX 3aJJaHUi / TeCTH-
poBaHMe

DNEeKTpOMarHuTHBIC
B3alMOIEHCTBUA

OcCHOBHBIE CBOWCTBA JIEKTPOMArHUTHO-
ro B3aumoJeicteus. Mcenyckanue u noriouie-
HUE (POTOHOB. DIEKTPOMATHUTHOE pacCesHUE
JenTtoHoB. BzaumogeiitcBue poToHOB ¢ aapo-
Hamu. BekTopHbie Me30HBL. YTIpyroe pacces-
Hue dekTpoHoB @opmyna Motra. ®opmdak-
TOPBI HYKJIOHOB M YacTHI]. DJIE€MEHThI KBAHTO-
BOW AJIEKTPOJIMHAMHUKHU.

OTBeTHI HA KOHTPOJIb-
HBIE BOTIPOCHI / BBI-
MOJIHEHUE MPaKTHYE-
CKUX 3aJaHui

10

CuipHbIE
B3aMMOIEUCTBUSA

Kinaccudukanms 1 KBaHTOBBIE XapaKTe-
PUCTUKHU aJipoHOB. bapronsl 1 Me30HbI. KBap-
ku. V3BecTHBIE TUIIBI KBAPKOB. DJIEKTpUYE-
CKHH 3apsiji, CTPAaHHOCTh, OYapOBAHUE U Kpa-
coTa KBapKoB. L[BeT kBapKOB, KBapKU U aHTHU-
kBapku. KBapkoBas cTpykTypa aapoHoB. LIBe-
TOBOE B3aUMO/ICHCTBHE, IIOHATHE O KBAHTOBOM
XpPOMOJIMHAMUKE, TIIF0OHBI. M30TONMYecKas u
yHUTapHas cumMeTpuu. LIBeToBas cummeTpus
CWJILHEIX B3anMoaeicTBui. ITloTeHIIMam CHIb-
HOT'O B3aUMOJICHCTBHS.

OTBeTHI HA KOHTPOJIb-
HBIE BOTIPOCHI / BBI-
MOJTHEHUE MPaKTHYIE-
CKHUX 3aJaHui

11

Cia0ble
B3aUMOJICHCTBUS

OcCHOBHBIE XapaKTEPUCTHUKH CJIa00TO
B3anMoJercTBHA. Pacnaisl MIOOHA U T-
JIenTOHA. JIenTOHBI M JJENTOHHEIC KBAHTOBBIE
ymcna. [lepenocunku c1aboro B3auMoieii-
CTBUS — NPOMEXYTOUHBIE 6030HEI W, W™, Z.
3aKOHBI COXpaHEHUS B CJIA0BIX B3aUMO/ICH-
ctBusx. Cnabbie pacrajsl JEMTOHOB M KBap-
koB. HelitpuHo u anTuHENTpUHO. B3aumonen-
CTBHE HEUTPHUHO C BellecTBOM. Macca
HEUTPHUHO.

OTBeTHl Ha KOHTPOIIb-
HBIE BOTIPOCHI / BBI-
MOJTHEHHE TIPaKTHYe-
CKMX 3aJIaHUU

12

JuckpeTHbIe
CHAMMETPUU

CHuMMeTpHUH U 3aKOHBI COXPaHEHHUS.
[IpocTpaHcTBeHHas uHBEpCcuUs. P-4eTHOCTS.

OTBeTHI HA KOHTPOJIb-
HBIE BONIPOCHI / BBI-
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3akoH coxpaHeHus P-uetHocTu. 3apsiioBoe
comnpsikeHue. 3apsaoBas ueTHocTb. CP-
nnBepcus. OOpaienue Bpemenu. Hecoxpane-
HUE NPOCTPAHCTBEHHOMU U 3apsII0BOM YETHO-
CTH B ci1a0bIx B3aumoeicTusix. CPT-
MHBAapUAHTHOCTb. DKCIIEPUMEHTAJIbHAS IIPO-
BEpKa MHBAPUAHTHOCTHU PA3IMYHBIX TUIIOB
¢byHIamMeHTanbHbIX B3aumozeicTeuil. CP-
npeodpaszosanue. Ko-me3oubl. Hapymenue
CP-cummetpuu B pacnaje Ko-me30HOB.

MOJIHEHUE TIPaKTHYe-
CKHX 3aJaHui / TeCTHU-
poBaHue

13 |OO0Benuuenue O0benHEeHNE IIEKTPOMAarHuTHOTO U |OTBETHI HA KOHTPOJIb-
B3aUMOJIEHCTBUI  |caboro B3aumozenicTBus. Monens BaitHOep- |Hble BOIIPOCH! / BbI-
ra—Casiama 3J1eKTpocaadboro B3auMOEHCTBHSL. [[TOJIHEHUE TIPaKTHYe-
[TonsiTHE 0 NTOKATHHON KaTMOPOBOYHOW MHBA- (CKUX 3aJaHHIA
PHUAHTHOCTHU ¥ O CHOHTAHHOM HApYILIEHUH
cummeTpuu. [Ipobrema mocTpoeHus: eAuHOM
TEOPHH CIAOBIX, DJIEKTPOMArHUTHBIX U CUITh-
HBIX B3aUMOJEHCTBHIA. BO3MOXHOCTH 00B-
enuHeHus1 QyHIaMEHTaIbHBIX B3aUMOICH-
ctBuil. Teopus Benukoro o0beqHeHus.
14 |CoBpemeHHBIC OBosonus U coctaB Beenennoit. Pe-  |OTBeThI HA KOHTPOJIb-
acTpopuU3NYECKUE |TUKTOBOE M3NyueHue. Mopaens ropsiueii Bee-  |HbIe BOIIPOCHI / BBI-
MIPEACTABJICHHUS. neHHoil. Kocmonornuecnii HykJI€OCUHTE3 B [[IOJIHEHUE MPAaKTHYe-

OTKpBITBIE BOIIPO-
Cbl GU3UKU si71pa U
4acTHIL

ropssueit Beenennoit. Hykneocunres B 3Be3-
nax. PacnpocTpaHeHHOCTh XUMHUUYECKUX 3J1e-
MeHTOoB. HeliTpunHas actpoHoMusl. CBEpXHO-
Bble. HeliTpoHHBIE 3Be3/1b1. UepHBIE ABIPHI.
Kocmuueckue nyuun. CocTtaB, IpOUCXOKIECHUE
U pacrnpoCTpaHEHHE KOCMHYECKOT0 U3JTyde-
HUs. B3auMoelcTBUEe KOCMUYECKUX JIyUYen ¢
atMocdepoit 3emu.

bapuonnas acummerpusi, GyHIaMeH-
TAJIbHOCTh KBapPKOB U JIEITOHOB, 3K30THYE-
cKue sifpa (uccneaoBaHue saep, pacrnoloKeH-
HBIX BJIQJIA OT JIOJTMHBI CTAOMIBHOCTH ), TIOMCK
CBEPXTSIKEIIBIX SJEP, UCCIEAOBAHUE HOBBIX
TUTIOB PAJIMOAKTUBHOTO pacmaaa (MpOoTOHHAs
U KJIaCTE€pHAasi paIMOAKTUBHOCTH ), KBAPK-
TJIIOOHHAS TUIa3Ma.

CKHUX 3aJIaHUN

2.3.2. 3aHATHS CEMUHAPCKOT0 THUNA

CornacuHo y‘IC6HOMy IIaHy 3aHATUA CCMHUHAPCKOI'0 THUIIA IO HaHHOﬁ JUCHHUIIIIMHE IIPCAY-

CMOTpEeHBI B paMkax yuebHoi aucrumaunasl b1.B.JIB.08.02 «CneuunanbHble BOIPOCH! AaepHON (pu-
3uKn» (cM. cooTBeTcTBYIOMIyI0 PI1JT).

2.3.3. J1aGopaTopHbIe 3aHATHSA

CornacHo y4eOHOMY TUIaHy 3aHSTHS JJA0OPATOPHOTO THIA MO JAHHOW JAUCIHIUIMHE MPEey-

CMOTpEHBI B pamkax yueOHoil mucuuruinibel b1.5.10 «O6muit ¢usnueckuii nmpaktukym (Pusuka
aTOMHOTO siipa ¥ 9acTHil)» (cM. cooTBeTcTBYIOMIYI0 PIIJT).
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2.3.4. IlpumepHasi TeMaTHKAa KYPCOBbIX padoT (MPOEKTOB)

CormacHo y4eOHOMY TIUIaHYy KypCOBbIe pabOThI (ITPOEKTHI) MO JAAHHOW AUCIHIUIMHE HE
PEyCMOTPEHBI.

2.4. TlepeyeHb y4eOHO-MeTOAUYECKOI0 OOecreyeHHs Il CaMOCTOATEIbHOI PadoThl
00y4YarOIIMXCS M0 TUCHHILIMHE (MOIYJIIO)

Ne Bux CPC [lepeuenb yueOHO-METOIUUECKOT0 00ECIeUeHHs JUCIIUTUTUHBI
n/n T10 BBIIIOJHEHUIO CAMOCTOSITENIbHOM paboThI
1 | IlpopaboTka yueOHOro |MeTonuuecKkue yKa3aHus 10 OPraHU3alUN CaMOCTOATENbHOM pa-
(TEOpEeTUYECKOro) 00Tl CTYJIEHTOB, YTBEp)KICHHbIE KadeIpol ONTOIEKTPOHUKH,
Marepuana); npotokoi Ne 6 ot «01» mapra 2017 1.
BBITIOJTHEHUE UHIUBUY-
AIbHBIX 3a/IaHUH;
pedepar;
MIOArOTOBKA K TEKyLIEeH
Y IIPOMEKYTOUHON
aTTecTaluu
2 | IloaroroBka k mpakTu- (MeToanYecKre yKa3aHWs 10 OpTaHM3alHdd CaMOCTOSITEIBHON pa-
YECKUM 3aHATUAM OO0TBl CTY/JEHTOB, YTBEp)KACHHBIE KaeApoil ONTO3JIEKTPOHUKH,
npoTtokos Ne 6 ot «01» mapra 2017 1.
3 | HoxroroBka Kk BbMoi- (MeToandyeckre yKa3aHUs IO OpraHM3alldd CaMOCTOSTEIbHOHN pa-
HEHUIO J1a00paTOPHBIX |OOTHI CTYJEHTOB, YTBEpXKJACHHbIE KaeApoil ONTO3IEKTPOHHUKH,
pabot npotokoi Ne 6 ot «01» mapra 2017 1.
No [lepeyeHp yueOHO-METOUUECKOTO 0OeCTIeUeHUs
0 /;1 HaumenoBanue pa3zaena (Tembl) JUCIUILTAHBI TIO BBITTOTHEHUIO
CaMOCTOSITENIbHOW PabOTHI
1 |CpoiicTBa aTOMHBIX SJEP 1. Uponos U. E. KantoBas ¢usuka. OCHOBHBIC
2 |Hykmon-uykionHoe B3aumojeii-  [3akoHel. — M.: BUHOM, JlaGoparopust 3nanwmii, 2010.
CTBHME U CBOMCTBA SIAEPHBIX CUJI (mocin. crep. uza. M.: BUHOM. Jlaboparopus 3HaHuUH,
3 |Mogenu aTOMHBIX siiep 2014.)
4  |PajiMOaKTUBHOCTH 2. Uponor MN.E. KpantoBas ¢usuka. OCHOBHBIC
5 |SlzepHble peaknuu 3aKOHBI: yueOHOe Tmocobue [DIeKTpOoHHBIH pecypc]:
6 |B3auMoeiicTBHE S1EPHOTO 3Ty~ y4eb. mocobue — IJeKTpoH. maH. — Mockpa: M3zna-
YEHHUS C BEIECTBOM TenscTBO «JlabopaTopus 3nanwmity, 2017. — 261 c. —
7 |Yactuusl ¥ B3aUMOACHCTBUS Pexcnm noctyna:
8 |DKcrepHMEHTHI B (DU3HKE BBICOKHX https://e.lanbook.com/book/94103
SHepruil 3. Myxun K.H. DxcniepumenTtanbHas siaepHas Gpu-
9  |DnextpomarnutHbe B3anmogeii-  |31K&: yuebnuk: [B 3 1.] / T. 1: ®u3uka aTOMHOTO si/pa.
P— N3zn. 6-e, uctp. u non. — CII6. [u ap.]: Jlans, 2008.
10 |CHiIbHDIC B3aHMOACHCTBIS 4. Myxun K.H. DxcnepumenTtanbHas sinepHas Gu-
11 |CiaGble B3auMoeiicTBas 3HKa: yueOnuk: [B 3 1.] / T. 2: ®uszuka saepHbIX peak-
12 |Jluckperssre cummetpum muit. U3n. 6-e, ucnp. u gom. — CII6. [u ap.]: Jlaws,
13 |O0BenuHEeHNE B3aNMOAEHCTBUI 2008.
14 |CoBpeMeHHbIC aCTPODHIHIECKHT 5. Myxun K.H. DkcniepumenranpHas sinepHas pu-

MMpEACTAaBJICHU. OTKpBITLIC BOIIPO-
ChbI (1)I/I3I/IKI/I AApa U 4aCTHUILL

3uka: yueOHuk: [B 3 1.] / T. 3: ®dusuka 3neMeHTapHBIX
yactull. U3n. 6-e, ucnp. u gon. — CIIO. [u np.]: Jlans,
2008.

6. Myxun K.H. DxcniepumenTanbHas saepHas ¢u-
3uka. B 3-x 1. T. 1. ®u3uka aromMHoro sjapa [Dnek-
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https://e.lanbook.com/book/94103

TPOHHBIA pecypc|: yuebd. — DnekTpoH. naH. — CaHKT-
[TetepOypr: Jlanb, 2009. — 384 c. — Pexxum nmoctyma:
https://e.lanbook.com/book/277

7. Myxun K.H. DkcniepumenTanbHas saepHas ¢u-
3uka. B 3-x 11. T. 2. ®usuka sa1epHbIX peakuuii [Dex-
TpOHHBIN pecypc]: yueb. — DnekTpoH. naH. — CaHKT-
[TerepOypr: Jlanb, 2009. — 326 c. — Pexxum nocrymna:
https://e.lanbook.com/book/279

8. Myxun K.H. DxcniepumenTanbHas saepHas (u-
3uka. B 3-x TT. T. 3. ®usuka sneMeHTapHbIX YaCTHUIL
[DnexkTpoHHBIN pecypc]: yuebd. — DIEeKTpOH. JaH. —
Cankr-IlerepOypr: Jlans, 2008. — 432 c. — Pexum no-
cryna: https://e.lanbook.com/book/280

Y4yeOHO-MEeTOANYECKHNE MaTePUaIIbl IS CAMOCTOSITEIIbHON paboThl O0YYarOIIMXCS U3 YHCIIa
WHBAJIHUJIOB U JIUI C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 310poBbs (OB3) mpenocraBustorcs B Ghop-
Max, aaallTUPOBAHHBIX K OIrPaHUYCHUAM UX 3JO0POBbS U BOCITPUATHUA I/IH(l)OpMaHI/II/IZ

I[J'ISI JIMI ¢ HApYHICHUSAMU 3PCHUS:

— B Ile4yaTHOU popme yBeIHMUEHHBIM HIpUPTOM,
— B (popMe AIIEKTPOHHOI'0 TIOKYMEHTA.

JInst AL ¢ HapyLEeHUIMU CITyXa:
— B I1e4aTHOM (opme,

— B (popMe PIIEKTPOHHOI'O TIOKYMEHTA.
Jist a1 ¢ HapyIIEHUSIMH OTIOPHO-JIBUTATENILHOTO amnmapara:

— B IIeYaTHOU opme,

— B (popMe AIIEKTPOHHOI'0 IOKYMEHTA.
JlaHHbIN nepedeHb MOKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHIE€HTa 00yuya-

IOIIMXCA.

3. Oopa3oBaTeibHbIE TEXHOJIOTHH

B nponecce nperogaBanvd JUCHUTIIIMHBI UCITOJIB3YOTCS CICAYOIHNE MCTOAbI:

— JICKITUH;

— OPOBCACHUC MTPAKTUICCKUX SaHHTHﬁ;

— JIOMAIITHKE 3a/aHuUs;
— 0TIpoc;

— UHAUBUAYAJIbHBIC IIPAKTUYCCKHUEC 3a/IaHNA

— KOHTPOJIBHBIC paGOTLI;
— TCCTUPOBAHHE;
— KOHCYJIbTalun HpeHOZ[aBaTCHCﬁ;

— caMocToATeIbHas paboTa CTy/IeHTOB (M3y4YeHHE TEOPETUYECKOTO MaTepHasa, MoAroToBKa
K Ta0OpaTOPHBIM 3aHATHSM, BBITIOJTHEHHE JOMAIIHUX pa0OT U WHAUBUAYaTbHBIX THIIOBBIX pacue-
TOB, MOATOTOBKA K OIMPOCY, TECTUPOBAHUIO U IK3AMEHY).

I[.HSI MMPOBCACHUA BCCX JICKIHTMOHHBIX

U IMPAKTHYCCKUX (CCMI/IHapCKI/IX) 3aHATHH HCIIOJIB3YIOT-

Csl MyJIBTUMEIUIHBIC CPEJICTBA BOCIIPOM3BEICHUS aKTUBHOTO COJEPIKUMOTO, TIO3BOJISIONIETO CITY-
[IaTeI0 BOCIPHUHUMATH OCOOCHHOCTH M3y4aeMOro MaTepuania, 3a4acTyl0 UIPAOIIUe PEIIaAoILyIo
pOJb B MOHMMAHUKM W BOCHPHUATHH, a TaKKe (OPMHUPOBAHUM MPO(HECCHOHATLHBIX KOMIETCHITUH.
I/IHTepaKTI/IBHBIe AyJUTOPHBIC 3aHATUA C HCIIOJIB30BAHUCM MYJII:TI/IMGI[I/II\/IIHBIX CHUCTEM ITO3BOJIAIOT
aKTHBHO M 3(()EKTUBHO BOBJICKATh yYAIUXCS B y4E€OHBIH MPOIECC M OCYHIECTBISATH OOPATHYIO
cBs3b. [ToMHMO 3TOr0, CTAHOBUTCSI BO3MOXKHBIM Y(PPEKTHBHOE OOCYkIEHUE CIIOKHBIX M JIUCKYCCH-

OHHBIX BOIIPOCOB U TIPOOIIEM.

ITo H3yqaeM01‘/’1 JAUCHUIITIMHE CTYACHTaM MPCAOCTABIIAACTCA BO3MOKHOCTHL OTKPBITO ITOJIB30-
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BaThCs (B TOM YHUCIIE KOMUPOBATH HA JIMYHBIE HOCUTETH MH(POPMALMU) TMOATOTOBICHHBIMU BEIY-
MM JaHHYIO JUCLHUIUIMHY IpenojaBareieM MaTepualaMy B BUJIE 3JEKTPOHHOI0 KOMILIEKCA €O-
NPOBOKIEHNS, BKJIIOYAIOIIETO B ce0sl:

— 3JIEKTPOHHBIE KOHCTIEKThI JIEKIIHA;

— 3JIEKTPOHHBIE MJIaHbl IPAKTUUECKUX (CEMUHAPCKUX) 3aHATUM;

— 3JIEKTPOHHBIE BapHUaHThl Y4eOHO-METOAMUYECKMX MOCOOMM Ul BBINOJHEHHs JabopaTop-
HBIX 3aJIaHUMH;

— CIIMCKHU KOHTPOJIBHBIX BOIPOCOB K Ka)KJIOM TEME U3y4aeMoro Kypca;

— pa3HOOOPa3HYIO TONOJHUTENbHYIO JIUTEPATYPY, OTHOCALIYIOCS K U3y4aeMOW TUCIUIUINHE
B AJIGKTPOHHOM BHJIE (B Pa3IUYHBIX TEKCTOBBIX (hopMaTax U rpadpuueckux opmarax, a Takxke B
dopmatax *.pdf, *.djvu.

CorpoBOXKIeHNE CaMOCTOSITENbHOM pabOThl CTY/ICHTOB TAaKXKE OPraHM30BAHO B CIEAYFOLIMX
dbopmax:

— YCBOEHHE, JIONOJIHEHUE U BHUKAHUE B pa3OupaeMble pazaelibl AUCHUIUIMHBI IPU TOMOIIU
3HAHMUN MOJIy4aeMbIX IO CPEACTBAM HM3y4Y€HUS PEKOMEHIYEMOH JIUTEepaTypbl U OCYIIECTBISEMOE
yTeM HalucaHus pedepaTuBHbIX paboT;

— KOHCYJIbTAallUM, OPTaHU30BaHHbIE JJISI PA3bsICHEHUS MPOOJIEMHBIX MOMEHTOB IPH CaMO-
CTOSITENIbHOM M3YYEHUHU TEX WJIM MHBIX aCIEKTOB Pa3JesIoB ycBaMBaeMoW MH(OpManuu B JUCLHU-
IUIMHE.

OcHoBHBIE 00pa30BaTEIbHbIE TEXHOJIOTHH, UCIIOIb3yEeMBbIE B Y4EOHOM Mpoliecce:

— UHTEPAKTUBHAS JIEKLIUS C MyJIbTUMEIUNHON CUCTEMOM C aKTUBHBIM BOBJICUEHUEM CTYJICH-
TOB B y4€OHBIH Iporiecc U 00paTHOM CBS3bIO;

— JIEKIIUH C IPOOJIEMHBIM U3JI0)KEHUEM;

— 00CyKJI€HHE CII0KHBIX M JJUCKYCCHOHHBIX BOIIPOCOB U MPOOJIEM U pa3pelIeHue npooieM;

— KOMIIBIOTEPHBIE 3aHATHS B PEKUMAX B3aUMOJICHCTBHSI «IIPETIOIaBaTeNb — CTYAEHT», «CTYJEHT
— [IPENOIaBaTENby, «CTYAEHT — CTYICHT»;

— TEXHOJIOTUU CMELIaHHOTO OOy4YeHMs: TUCTAHIIMOHHBIE 3aJJaHNs U YIPaKHEHHs, COCTABIICHNE
IJI0OCCapUeB TEPMUHOB U OTIPEAEIEHUH, TpynoBbie MeToibl Wiki, MHTEpHET-TeCTUPOBAHHE U AHKETH-
pOBaHHUe.

WHrepakTBHBIE 00pa30BaTelIbHBIE TEXHOJIOTUH, UCIIOJIb3yEMbIE B &y TUTOPHBIX 3aHATHSIX:

— TEXHOJIOTHSI Pa3BUTHUSI KPUTHUECKOTO MBILIUICHHUS;

— JIEKIUH ¢ IPOOJIEMHBIM U3JI0KEHHUEM;

— UCNOJIb30BaHUE CPEACTB MYJIbTUMEINA;

— M3Y4YEeHHE U 3aKpeIuIeHue HOBOro MaTepuaa (MHTepaKTUBHas JEeKIHs, paboTa ¢ Harisd-
HBIMH TIOCOOMSIMHM, BUEO- U ayArOMaTepuaIaMH, UCIOIb30BaHUE BopocoB, CoKpaTHUECKUl aua-
JIor);

— oOCyXJeHHE CIO0XHBIX M IHUCKYCCHOHHBIX BONPOCOB M MpobieM («3aiiMu MO3MILHUIO
(1IKkana MHEHM)», TPOEKTUBHbIE TeXHUKH, «OJUH — BABOEM — Bce BMecTe», «CMEHH MO3UIINION,
«Jluckyccus B cTuiie TENEBU3MOHHOTO TOK-II0Y», 1€0aThl, CAMIIO3UYM);

— paspemenue npobiem («Jlepeo pemeHnin», «Mo3roBoii MTypM», «AHAIN3 Ka3yCOB»);

— TBOPYECKHE 3a/1aHUS;

— paboTa B MaNbIX TpyImnax;

— UCTOJIb30BaHUE CPEACTB MYJIbTUMEIUA (KOMITBIOTEPHBIE KIIACChI);

— TEXHOJIOTHSl KOMIIBIOTEPHOIO MOJEIUPOBAHUS UHUCIEHHBIX pPacyeTOB B HHIYKEHEPHO-
maremarndeckoit cucteme MATHCAD (wu cucteme komnbrotepHoii Mmarematuku MATLAB).

Jnst muu ¢ orpaHMYeHHBIMU BO3MOKHOCTSIMH 3JI0POBBS MPEyCMOTPEHA OpraHu3alus KOH-
CyJbTalHUM C UCIIOJIB30BAHUEM BJIEKTPOHHOU ITOYTHI.

4. OueHoYHbIE CpeACTBA /sl TEKYIIero KOHTPOJIsl yCIeBaeMOCTH M IPOMeKYTOYHOM
aTTecTalluu
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4.1. ®oH OLEHOYHBIX CPECTB /1JIsl MPOBeAeHUs TeKYIero KOHTPOJIsI

q)OHI[ OICHOYHBIX CPCACTB AJId NPOBCACHUA TCKYIICTO KOHTPOJIA COACPIKUT:
— KOHTPOJIbHBIE BOIIPOCHI 10 y4eOHOH Nporpamme;

— MpaKTUYECKUE 3aJjaHusl 110 Y4eOHOM porpamme;

— TECTOBBIE 33aJJaHMs 10 y4eOHOIl mporpamme;

— TeMbl pepepaToB 110 y4eOHOI nporpamme;

— KOHTPOJIbHBIE Pa0OTHI IO yueOHOIl mporpamme.

KouTtpoJjibHble BOonpochl 10 Y4eOHOoii nmporpamMmme

B mpornecce noAroToBKM M OTBETaM Ha KOHTPOJIbHBIE BOMPOCH (POPMUPYIOTCS M OLICHHBA-
fotcst Bce Tpedyembie PI'OC u OOII ans nanpasnenus 03.03.03 Paguodwusuka (mpoduns: Paano-
¢duznyeckue MeToIbl o 06acTsIM npuMeHeHus (onogusrka) komnerenuun: OINK-1.

Hwxe npuBoaaTcss mpuMepbl KOHTPOJIBHBIX BOIPOCOB ISl paboueii MporpaMMBbl.

[TosiHBII KOMILIEKT KOHTPOJIBHBIX BOIIPOCOB JJISl BCEX Pa3/eioB paboueil mporpaMMsbl Mpu-
Boautcs B @OC nucuurminnbl b1.5.09 «®u3nka aTOMHOrO sipa ¥ 4YaCTULD.

2. SInepubie cuabl. Moaenu siapa.

K kakomy kiaccy B3aMMOAEMCTBHI OTHOCUTCS sIIEPHOE B3aUMOJIeiicTBHE?

KakoBbI OCHOBHBIE CBOIMCTBA SIIEPHBIX CHJI?

Kak nokasatp 3aps10ByI0 HE3aBUCUMOCTb SIAEPHBIX CHII?

Yro sBisieTcs NOATBEPKACHUEM HEAIEKTPUUECKON IPUPOJIBI AIEPHBIX CUI?

Kak 00baCHUTH NpUOIU3UTEIBEHOE TOCTOSHCTBO YAEIbHOW SHEPIUH CBSI3U B sJIpe C YBEJU-
YEHHEM YHCJIa HYKJIOHOB?

Yem 00ycCIOBIECHO CHMKEHHUE YJEJIBbHON 3HEPIHM CBSI3U B Alipax K KoHly Ilepuoanueckoit
CUCTEMBI DJIEMEHTOB?

B yewm 3akitogaroTcst aHaJIOTUU U pa3auyuus aaep U aTOMOB?

B uem cx0AcTBO M B UeM pa3Inyuue rpaBUTALIMOHHBIX, 3JIEKTPOMAarHUTHBIX U SAEPHBIX CHII?

PaccuuraiiTe 3HEprui0 KyJOHOBCKOTO OTTAJKUBAHUS HA PacCTOSIHUM 1 (M Apyr OT Apyra.

Ha ocHOBaHMM yero MOXXKHO NMPHUHUTH K KanensHOU Mojenu siipa? OTBeT 00ocHYyiTe.

B ueMm 3akmrouaeTcst CyTh 000JI0YEUHON MOJIENH siapa?

[ToueMy 17151 OIIMCaHUS ATOMHBIX A€ IPUMEHSIOTCS pa3IMYHble MOAEIN?

[Touemy 10 cux IOp HE CO3[1aHA €UHAsI TEOPU AaTOMHOTO sAapa?

Kakue npencraBieHus o cBOMCTBax HYKJIOHOB B sJIpe JaeT KareibHas Mozelb? 00osoued-
Hasi MOJIeNb?

CKOJIbKO HYKJIOHOB MOKET HaXOAUTHCS B AJIpe HA CAMOM HHU3KOM KBaHTOBOM YpPOBHE?

6. ®du3nyecKue OCHOBBI IETEKTOPOB YAaCTHI U PAAUOAKTHBHBIX U3JIy4YeHMIi.

UYTo 1eKUT B OCHOBE METOA0B HA0JIIOIEHUS ¥ PErUCTPAllM PAJUOAKTUBHBIX U3JTy4eHUN?

KakoB mpuHIMII AEWCTBHS MOJYNPOBOJHUKOBOIO cueT4yMka? B yem npeumymecTBo uc-
MI0JIb30BaHUs TBEPJI0H cpebl IO CPABHEHMIO C ra3oM?

B 4em cX0CTBO M pa3ianyne IEKTPOHHBIX U TPEKOBBIX JETEKTOPOB?

Kakue BO3MOXKHOCTH AJIs1 UCCIIEI0BAHUSI OTKPBIBAIOTCA NP MTOMEIIEHNN KaMepbl Buibcona
B MarHUTHOE 1oJse?

[IpuBeauTe, NOSICHUB, OCHOBHBIE XapAKTEPUCTUKU JETEKTOPOB.

JlaiiTe XapaKTepUCTUKY SIBJICHHS, JIEXKAILEro B OCHOBE pabOThl YEPEHKOBCKOTO CUETUHKA.

B gem cxocTBO M paznuune BUILCOHOBCKOH U M hy3noHHON Kamep?

Kak B 4UepeHKOBCKOM CUETUYHMKE MOXKHO Pa3AEIUTh YaCTULBI IO MaccaM?

Uem myuiie perucTpupoBaTh BBICOKOIHEPreTHUHBIE MUKpPOUYACTHUIIBI: KaMepoi Buibcona
WM My3bIpbKOBOM Kamepoin? [Touemy?

Kakue u3 npuBeeHHBIX CUETYMKOB MOTJIM Obl OBITh OOBEIUHEHBI €IMHBIM HA3BAHUEM «Ta-
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30pa3psAIHbIE CUETUUKI»?

B yem 0OIIHOCTD U pa3inuune BCEX PACCMOTPEHHBIX TPEKOBBIX IE€TEKTOPOB?

[Touemy mpomopIOHaIbHAS KamMepa OJHOBPEMEHHO BBITIONHAET (PYHKIUH TPEKOBOTO Jie-
TeKTopa?

B Kkakux TpEeKOBBIX JETEKTOpaX IIPH MPOYMX PABHBIX YCIOBHSX JUIMHA TPEKA caMasi KOpOT-
kas? [louemy?

Mo>kHO 1 ¢ TTOMOIIBIO cueTyukoB I eiirepa—Miomiepa usmepsars sHepruro yactui? [loge-
My?

IIpakTnyeckue 3aaHus 10 y4yeOHOI mporpamMmme

B npouiecce NOArOTOBKM U BBINOJHEHUS NMPAKTHUECKUX 3aaHU (OPMHUPYIOTCA U OLICHH-
Batotcst Bce Tpedyemble ®I'OC u OOII mns nanpasnenust 03.03.03 Pagunodusuka (mpoduns: Pa-
Tuodu3nUecKre METO/IbI o o0acTsIM npumeHenus (6nodusuka) komnerenuu: OIIK-1.

Hwxe npuBoaaTCcs NpUMepbl NPaKTUYECKUX 3a1aHuil U1 paboyeil mporpamMmsl.

[ToyiHBI KOMIIEKT MPaKTUYECKUX 3aJaHUi JJIs BCEX pasJienioB paboyell mporpamMmsl MpH-
Boautcs B POC nucuurminnbl b1.5.09 «®u3nka aTOMHOrO s,ipa U 4YaCTUL.

7. B3aumoaeiicTBue H3JIy4eHHUs BeleCTBOM.

1. OmpenenuTh, BO CKOJBKO pa3 yMEHBIIAETCS MHTEHCHUBHOCTH Y3KOTO ITyYKa TEIIOBBIX
HEUTPOHOB MOCJE MPOXOXKACHUS MJIACTUH ATIOMMHUSA TOMIMHON 3 cM. Ha BbIXOz€ U3 IUIacTUH pe-
THECTPHUPYETCS Iy4OK TIEPBOHAYAILHON IIMPHUHBL.

2. IToToK HEHTPOHOB U3 pEAKTOPa, UMEIOIIUX MAaKCBEJJIOBCKOE pacHpeiesieHHe M0 CKOpO-
ctsim ¢ temmeparypoil T =370K, mpomyckaercst yepe3 TOHKUI NOJUKPUCTAIUTMYECKUI QUIIBTP U3
IPECCOBAHHOIO Nopoika rpaduta. Haiitu, kakas 1015 HEHTPOHOB MPOXOJUT Yepe3 TaKOH QUIBTP.
MakcuManbHOE MEXKIIOCKOCTHOE PACCTOSIHYE JUIS peleTky rpaduta pasHo 3,35 - 10710 m.

3. Haiitu cpeaHioo JUIMHY CBOOOAHOrO npoOera y-KBaHTOB B CpeJe, CJIOH MOJOBUHHOTO
ocnabieHus KoTopoii paseH 4,50 cm.

4. BBIYMCIHUTB YHEPTHIO Y-KBaHTA, 00PAa30BaBILIETO B IOJIE TIOKOSIIETOCS TSDKEJIOTo siapa Ia-
PY 3JE€KTPOH—TIO3UTPOH, €CIIM U3BECTHO, YTO JUIA K01 yacTuisl mapsl Bp=3,0K7c-cm.

5. CKONIBKO CJI0€B MOJIOBUHHOTO OCIa0IeHHs B IUIACTUHKE, OCJIa0IISIIOIIeN Y3KHUH Iy40K MO-
HOZHEPIreTU4eCKOro peHTreHoBCcKoro usinydenus B 1000 paz?

8. IIpoxoskaeHue 3apsAKEeHHbIX YACTHIL Yepe3 BellecTBO.

1. OuennTsp, Kakasi J0Jisl IPOTOHOB KOCMUYECKOTO U3JIYYEHHS JOUAET JO MOBEPXHOCTU 3EM-
7Y, HE UCTBITAB SIIEPHOTO B3aUMOAEUCTBUS. [IpOTOHBI yIBTpapEasITUBUCTCKUE.

2. OueHuTh, HACKOJIBKO TOJIIA 3eMJIM OCNabJIgeT MOTOK HEUTPUHO, MPUXOAAIIUX C TMPOTH-
BOIIOJIOKHOM CTOPOHBI 3€EMHOIO IIapa. YCPEAHEHHOE MO SHEPreTUYECKOMY CIIEKTPY CEUYECHME I0-

TJIONIEHUS] HEWTPUHO Ha aTOMHBIX SIIPax IpyHTa paBHO p =552/ em®. DhPeKTHBHAS OTHOCHTEIb-

Hast aToMHas macca A=50.

3. HailTu KMHETHYECKYI0 SHEPTUI0 JEKTPOHOB, KOTOPHIE, MPOXOAs Cpely ¢ MoKazaTelieM
npesnomienus N =150 uznyyator ceet noj yrioMm O =30° K HaPaBICHUIO CBOETO JABMKEHHUS.

4. BbIYUCIUTh paJuallMOHHBIE MOTEPU AJEKTPOHA ¢ KMHeTHUecKor sHeprued 20 M»B Ha
€IMHUILY TIyTH B aJTIOMUHHU.

5. Bo ckonbKo pa3 paaualiMoHHbIe TOTEPH JEKTPOHA B CBUHIIE OOJIbIIE, YeM B AIFOMUHUU?

TecToBbIe 321aHMA 10 Y4eOHOI MporpamMmme

B npouecce moAroTOBKM M BBINOJHEHHS TECTOBBIX 33aHUN (DOPMUPYIOTCS U OLIEHUBAIOTCS
Bce Tpedyembie PI'OC u OOII s Hanpasnenus 03.03.03 Pagnodusuka (mpoduins: Paguodusu-
YeCKHe METOBI 110 00sIacTsIM puMeHeHust (onodusuka) komnerenun: OINTK-1.
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TecToBbIC 3a1aHUS COCTOUT U3 psaa TCOPETUICCKUX BOIIPOCOB IO TEMATUYCCKUM pa3aciiaM

paboueii mporpamMmbl Y4eOHOH TUCIUTUTHHEIL.

CucTeMa OLIeHOK BBITIOJTHEHUS! KOHTPOJIBHOTO TECTUPOBAHUS:

— «OTJIUYHO» — KOJIMYECTBO MPABMIBHBIX OTBETOB OT 85% 1o 100%:;

— «XOpOILI0» — KOJIMYECTBO NMPaBUIbHBIX OTBETOB OT 70% 1o 84%:;

— «yJOBJIETBOPUTEIILHO» — KOJIMYECTBO MPAaBUIILHBIX OTBETOB OT 55% 10 69%.

Hwuxe npuBoanTCS NpUMEpbl KOHTPOJIBHOIO TECTUPOBAHUSA B BUJE JBYX BapHaHTOB TECTO-

BbIX 3aJlaHUH K pa3zeny 2 yueOHOUM TUCIUIUINHEI.

IIoaHBIM KOMIIIEKT TECTOBBIX 3aJaHUM JJIS BCEX pasaciioB pa60qe171 nporpamMmsbl HIpUBOINUT-

csa B ®OC mucuumumasl b1.5.09 «®u3uka aToMHOTO Si7pa U YaCTHUID.

Tect Ne 1.

15
1. OHpe,[[eJ'II/ITL MacCy u30Tomna N , €CJIM UBMCHCHHUC MACChI IIpU 06pa3OBaHI/II/I sapa Co-

crasmstet 0,2508-107%7 kr:

1) 2,48-10% kr;
2) 1,96-107%6 kr;
3) 19,6-10 2° kry
4) 2,48-1072 kr;
5) 24,8-10% kr;
6) 3aTpyIHSIOCH OTBETUTb.

2. OHpC)ICJ'II/ITI) BO CKOJIBKO pa3 Ha4YaJIbHOC KOJMYECTBO AACP PaAUOAKTHBHOT'O H30TOIIA

YMCHBIINUTCA 3a TpU I'0Ja, €CJIN 3a OAUH I'0 OHO YMCHBIIIHNJIOCH B 4 pasa:

65
30

n:

1) B 128 pas3;

2) B 32 pa3sa;

3) B 256 pas;

4) B 64 pa3za;

5) B 16 pas;

6) 3aTpyaHSIOCH OTBETUTb.

. 14
3. Bo CKOIIBKO pa3 MeHbIIE HEHTPOHOB COLEPIKHUT PO aToma a3ota ; N, 4eM spo nuHKa

1) 2,5;

2) 2;

3) 5;

4) 3.6;

5) HEeT NPaBUIIBHOTO OTBETA;
6) 3aTpyIHSIOCH OTBETUTb.

4. OnpenenuTh NEPUOJ MOTypaciaga PaIduoaKTUBHOTO M30TOMA, €clu 5/8 HAa4abHOTO KO-

JMYecTBa s7iep ATOro U30TOMa pacnanach 3a Bpems t = 849 c:

1) 12 mun;
2) 36 MuH;
3) 24 muH;
4) 18 mMuH;
5) 20 mum;
6) 3aTpyaHSIOCH OTBETUTb.
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5. OnpenenuTh, Kakyro J10J110 KUHETUYECKOW SHEPTUU TepsieT HEUTPOH MpU yIPYroM CTOJIK-
12
HOBECHHH C MOKOSIIMMCS SIAPOM yriepona o C, ecld Mocie CTOJIKHOBEHHS YACTHI(I ABIXKYTCS

BJIOJIb OJIHOM MpsAMOif. Maccy HelfTpanbHOro aToma yriepoaa NpUHATh paBHoii 19,9272-107%7 kr:
1) 0.288;
2) 0.332;
3) 0.466;
4) 0.178;
5) HeT NpaBUWIILHOTO OTBETA;
6) 3aTpyaHSIOCH OTBETUTb.

6. Umeercs 4 T paaAMOaKTUBHOTO U30TOMA KoOabTa. CKOJIBKO TpaMMOB KOOaIbTa pacraieT-
cd3a 216 cyT, eciu ero nepuoj nojaypacnanga 72 cyrt:

1) 5.4;

2) 2;

3) 3.5;

4) 4;

5) HET NpaBUIIBHOTO OTBETA;

6) 3aTpyIHSIOCH OTBETUTD.

14
7. B snpo atoma azota 5 N nomangaer o-uactuua u ocraercst B HeM. IIpu sToM o6pasyercs

SIIPO HEKOTOPOTO AJIEMEHTA U UCIyCKaeTcsl MPOTOH. KakoB MOpSAIKOBBIM HOMEpP ATOrO 3JIEMEHTA B
HEpUOIUYECKOM cucTeMe 3J1eMeHTOB MeHierneeBa:

1) 6;

2)9;

3) 8;

aHr,

5) HET NpaBUIIBHOTO OTBETA;

6) 3aTpyIHAIOCH OTBETHUTb.

15
8. Slmpo aroma nsorona kucnopoaa y O mperepresaer B-pacmaj
SO N+et+v

15
Macca aroma § O pasna 15,003072 a.e.M., KMHETHYECKas YHEPIHsl POAUBILErOCS MO3UTPOHA W =

8-10'* JIsx. Eciu kuHeTHUecKas SHeprus 00pa3oBaBLIErocs S1pa NPEHeOPEKUMO Mala, TO SHEPTHs
HEWTPUHO paBHA:

1) 1,99-10° 1 ITx;

2) 1,99-10 " ITx;

3) 2,66-10 1 JIxk;

4) 2,66-107* JIx;

5) HeT NpaBUWIILHOTO OTBETA;

6) 3aTpyIHSIOCH OTBETUTb.

9. B nenouxe paxnoakTUBHBIX Tpespantenuii 2°U B 29'Pb comepKuTCS HECKOMBKO O- 1 [B-
pacnaznoB. CKOJIBKO pacrnanoB B 3TOH LETOYKE:

1) 13;

2) 11;

3)9;

aHr,

5) 15;

6) 3aTpyIHSIOCH OTBETUTb.
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10. MourHocth atromHoii cranuuu 200 MBT. Pacxox simepHoro roprodero 25U B TeueHue
cytok coctasisieT 540 r. Ilpu nenenun ogHoro sapa ypasa Beiaensercst 200 MaB sueprun. KII/]
3TOI CTaHIIMM PaBEH:

1) 24%;

2) 28%);

3) 32%j;

4) 35%;

5) 39%;

6) 3aTpyIHAIOCH OTBETUTD.

Tect Ne 2.

1. lnuna BonHel roxy6oro ceera 500 HM, a sxenroro 600 HM. @OTOHBI KAKOT'O CBETa UMEIOT
OOJIBIITY IO PHEPTHUIO:

1) romyGoro;

2) KeNToro;

3) sHepruu (OTOHOB OAMHAKOBBIE.

2. Ecniu IMHKOBYIO IUTACTUHKY OCBEIIATh CUHUMM JIy4aMHu ¢ HEOOJIbIIOW MHTEHCUBHOCTBIO,
T0 GoTtodpdekT He Bo3HUKaeT. Bo3HukHeT nu GoTorddexT, ecnu yBeIuduTh MHTEHCUBHOCTD CH-
HUX JIydell B HECKOJIBKO pa3:

1) na;

2) HeT.

3. Bo Bpems (otorddexra npu yMEHbIICHUH UHTEHCUBHOCTH CBETa KOJMYECTBO 3JIEKTPO-
HOB, BBIPBIBAEMBIX CBETOM C TIOBEPXHOCTH MeTailIa 3a 1 c:

1) yBenuumuBaeTcs;

2) yMeHbIIaeTCs;

3) He U3MEHSIETCH.

4. ]Isa MeTana ¢ pa3HbIMU pabOTaMU BBIX0/1a SJIEKTPOHOB OCBELIAIOTCS CBETOM C OJMHAKO-
BOI JJIMHOW CBETOBOW BOJHBI, OOJIbIIEH KpacHOU rpanuibl Gotodrddekra. 13 kakoro meramna ¢o-
TOSJIEKTPOHBI BBUIETAIOT € OOJIbIIIENH CKOPOCTHIO:

1) u3 Meramna ¢ Gosbieit paboTo# BHIX0O/A;

2) U3 MeTayia ¢ MeHbIel paboToi BBIX0/a;

3) 13 000MX METAIUIOB (POTOITEKTPOHBI BEUIETAIOT C OJMHAKOBOM CKOPOCTHIO.

5. Kakoii anexTpor He00X0IMMO OCBENIaTh B MOIYIPOBOJHUKOBOM (POTOIIEMEHTE, YTOOBI
BO3HHK (HOTOdPDEKT:

1) p-nOJTYNPOBOIHUK;

2) N-TIOJIYTIPOBO/THHK;

3) p-n nepexoy.

6. CKOJIBKO 2JIEKTPOHOB COACPKHUTCS B DJEKTPOHHOW 00O0JIOUKE HEUTpPaIhbHOrO aroma, B
ATOMHOM SIIp€ KOTOPOT'O COJIEPKUTCS 4 MPOTOHA U 5 HEUTPOHOB:

1) 0;

2) 4,

3) 5;

4) 9.

7. UeMm oTanyaeTcs H3JIYUYCHHUC JIa3€pa OT UBJIYUCHUS JIAMIIbl HaAKAJIMBAHUS:
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1) nazepHOE U3TyUYeHHE KOTEPEHTHO, a JJaMITbl HAKAJTMBAHUS — HET;
2) u3JIydeHue Ja3epa HEMOHOXPOMATHUYHO, a JIAMITBI — MOHOXPOMATHYHO;
3) mazepsl CO3/1al0T HAMPABJICHHOE U3JIyYCHHE, a JTAMITbI — HET.

8. B KakoM U3 NEepeUHCICHHBIX HIDKE MPUOOPOB, MPOXOXKACHUE OBICTPOH 3apsDKEHHOH da-
CTHILIbI BBI3bIBAET O0pa30BaHKUE CKPBITOIO NU300pAKEHUS Cileja STOW YaCTHUIIbI:

1) cueruuk ['eiirepa;

2) kamepa BunbcoHa;

3) my3bIppKOBasi KamMepa;

4) ToncrocoiHast GOTOIMYIILCHS.

9. U3 pannoakTUBHOTO BEIIECTBA BBUIETAIOT O-, - U y-myun. Kyaa OynyT OTKIOHATBCA O- U
B-myumn:

1) o-1yun BIEBO, 3-1y4H BIPaBO;

2) o-JIy4H BIIPaBO, [3-JIy4H BJICBO;

3) a-1y4u K Ham, B-JIy4u OT HaC;

4) a-my4H OT Hac, B-JIy4u K HaM.

10 I/ISMCH}IGTC}I JIN XUMHWYCCKas Hpnpoz[a SJICMCHTA HpI/I I/ICHyCKaHI/II/I cro HI[paMI/I ramMmma-
H3Iy4YECHUS:

1) na;

2) HeT.

KonTpoJsbHbIe padoThl 10 y4eOHOH NporpaMmme

B npornecce noaroToBKY U BBIIOJIHEHUSI KOHTPOJIBHBIX PadOT (GOPMUPYIOTCS U OLIEHHUBAIOT-
cs1 Bce Tpedyembie @I'OC u OOII nns vanpasnenust 03.03.03 Pagunodusuka (mpoduis: Pagrnodusu-
YecKHe METObI 110 00sacTsIM puMeHeHus (obnogusuka)) komnerenuu: OINK-1.

Hwxe npuBoanTCS IpUMeEp KOHTPOJIBHOM paboThI.

[TosHBI KOMIUIEKT KOHTPOJBHBIX paboT s paboueit mporpammbsl mpuBoautcs B ®OC
muctumuinHel b1.5.09 «®u3nka aTOMHOrO siipa U 4aCTHUL.

Konrtpoubnas padora Ne 3
Bapmuanr 1.

1. HenoxBwkHasi yacTuiia Maccel M pacriamaercst Ha 2 y-kBaHTa. OmnpenennTe UMITYIIbC
KaKJIOTO Y-KBAaHTA.

2. B HauanbHBI MOMEHT aKTHBHOCTh HEKOTOPOTO M30Toma cocTapmsna 1,2-10° Bk. Kakosa
OyJIeT ero aKTUBHOCTb 110 MCTEUESHHUHU MOJIOBHHBI IEPUO/Ia ToJypacaia?

3. Ipu nenennu oxnoro sxpa 2>°U Ha 1Ba OCKONKa BhAeseTcs okono 200 MaB sueprum.
Crxounbko sHepruu (B JIK) BBIIENUTCS TPU CKUTAHUU B SJIEPHOM peakrtope 20-TH TpaMMOB 3TOTO
uzorona?

Texymuit 1 pyOeKHbBIN KOHTPOJIb OCYLIECTBIIAIOTCS IO KOHTPOJIBHBIM BOIIPOCaM 0 H3yda-
€MOH JHCIUIUIMHE, IO UTOTaM BBINOJIHEHHS Ja0OpaTOPHBIX PadOT M MHAMBHIYATbHBIX MPAKTHYE-
CKHUX 3aJJaHMi, B pOpME TECTOBBIX 3aJJaHUH WIIM B BUJI€ IOJTOTOBJIEHHOIO pedepara.

4.2. ®oH/ OLIEHOYHBIX CPEACTB /IJIS MPOBeIeHHs MPOMEKYTOUHOMH aTTeCTAMH

4.2.1. Bonipocbl, BLIHOCMMbIE HA IK3aMeH MO0 JucHUuNIuHe «Du3nKa aTOMHOIO S/Apa U
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yacTuly AJs HanpasJjeHus noarorosku: 03.03.03 Paguopuszuka

B mpomecce moaroToBKH M c1auM dK3aMeHa (OPMHUPYIOTCS M OLEHUBAIOTCS BCE TPEOyeMble
®I'OC u OOIT mst manpasnenus 03.03.03 Pagnodusuka (nmpodwib: Pagnodusnaeckne METOIBI 110
obnactsim npumeHeHus (Onodusuka) kommnereniuu: OITK-1.

1. O6mme cBoiicTBa aTOMHBIX sifiep. [IpoTOH-HEHTPOHHASI MOJICIT Spa.

2. 3apsn, pa3Mepsl, U Macchl saep. Metoasl ux onpenenenus. M3otonsl, n306apbl, H30TOHBI.
[I110THOCTH A1EpHOTO BELIECTBA.

3. U3mepeHuss B MUKPOMUPE U €IUHUIIBI U3MEPEHUs (PU3NUECKUX BEIMYUH B siiepHOU u-
3HKE.

4. DOuHeprus cBsazu sapa. [loxysmnupuueckas gopmyna Baiiizekkepa st SHEPTUU CBSI3U -
pa.

5. N-Z nuarpamma aToMHBIX siiep. Maruueckue siipa. CtaOuibHbIE M paJOaKTUBHbIE S/Ipa.

6. CiluH 1 MarHUTHBIA MOMEHT HYKJIOHOB U sA1pa. SInepHblii MarHeToH. Metoabl onpenene-
HUS CIIMHA U MarHUTHOTO MOMEHTA si/1pa.

7. CBEpXTOHKasl CTPYKTypa CHEKTPAJbHBIX JUHHUHA. /[MMOJIBHBIA M KBAaAPYIOJIbHBIN 3JIEK-
TPUUECKHE MOMEHTHI si/Ipa.

8. KBaHToBOMExaHHYECKOE ONMHUCAHUE SIEPHBIX COCTOSHUM. YeTHOCTh BOJTHOBOM (DYHKIIUH.
bozons! u pepmuonsl. [Tpunuun [aynu. Ctatuctuku siaep.

9. M3oTonmueckuit cniuH siapa. [lpoctpancTBenHas uHBepcus. 3apsaaoBoe comnpsbkenue. O0-
pamenue Bpemenu. CPT-teopema.

10. KanenbHast Mmogens sapa. O61acTb IPUMEHEHHS U HEJOCTAaTKH KareabHOH MOJETH.

11. ®usngeckoe o60cHOBaHUE 000I0YEYHOU MojenH siapa. O0iacTh MPUMEHEHHUS U HEJ0-
CTaTK1 000JI0YEYHON MOJIEIH.

12. O60061eHHas MOJIeNb si/ipa U 00J1aCTh €€ IPUMEHEHHUS.

13. O6mmue cBOMCTBaA AAepHBIX cril. Me30oHHas Teopus sIIePHbBIX CHIL.

14. JIeNTpOH — CBA3aHHOE COCTOSIHUE B N-p-cucteMe. OCHOBHBIE XapaKTEPUCTUKH JIEUTPOHA.

15. Xapakrep u crnenudpuueckue 0COOEHHOCTH sAIepHBIX CHl. HyKIIOH-HYKIIOHHBIE M HYK-
JIOH-sIepHbIe B3auMoieicTBrsl. O0IacTh CTAOMIBHOCTH SJIEP.

16. Merton paccesHust B pu3MKe aTOMHOTO /pa U JIEMEHTApHBIX YacTHIl. AMIUIUTY/a pac-
cesiHUS Ha siipe U popmdakTop sapa.

17. PaguoakTuBHbBIE NPEBPALICHUS sII€p. 3aKOHBI paAMOAaKTUBHOIO pacnaja. Buasl paano-
aKTHUBHOTO pacraja.

18. Anbda-pacnaz anep. Mexanusm anbda-pacnaja.

19. bera-pacnaa snep. DneMeHThl TeopuH OeTa-pacnaja.

20. Helitpuno u ero cBoiictBa. HecoxpaneHnue 4eTHOCTH IpU CNAObIX B3aUMOJICHCTBUSX.

21. 'amma-u3nydeHue a1ep U BHYTPEHHSSI KOHBEPCUS JJIEKTPOHOB.

22. Dddext Meccbayspa 1 ero npakTHIECKOe TPUMEHEHHE.

23. SInepHble peakuu. 3aKOHBI COXPAHEHUS B SIEPHBIX PEAKIMIX.

24. DHepreTudeckas cxema saepHoi peakuuu. [lopor sHI0IHEPreTHIECKON peaKIH.

25. IMIiynbCHBIE TUAarpaMMsbl pacCesHUS NP SAEPHBIX B3aMMOIEHCTBUIX.

26. 3aKOHBI COXpPaHEHHS MOMEHTa KOJIMYECTBA JBUKEHMS, YETHOCTH U HM30TOIMHYECKOIO
CIIMHA TIPH SIIEPHBIX B3aUMO/ICUCTBUSAX.

27. SlnepHble peakiy ¢ 00pa3oBaHUEM KOMIIAayH/I siipa. Pe3oHaHCHBIE siiepHbIe PeaKIHH.

28. Peakiuu npsiIMOro sSiAEPHOTO B3aUMOIeNCTBUS. Peakuu cpbiBa.

29. B3aumogeiicTBre HEUTPOHOB C AJIpaMH.

30. SnepHble peaklMu MO JACHCTBUEM JIETKUX 3apsiKEHHBIX dacTHll. DOTOsSAEpHBIE peak-
LIUH.

31. Jlenenue aTOMHBIX siA€p. DHEPreTUUYECKHUE YCIOBUS NIEJICHHUS W dJIEMEHTapHas TEOpHs
JIEJICHUS.

32. BeIHY)XIeHHOE W CIIOHTaHHOE nejieHue suep. Bropuunsie Heittponbl. Koaddumment
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Pa3MHOXKEHHS.

33. LenHo¥# npouecc AIepHOro AEEHUS U €ro MPaKTUUYEeCKOE IPUMEHEHHUE.

34. SInepubie peakTopbl. CUHTE3 JETKUX SAEP.

35. Tepmosinepusie peakiuu. [Ipo6ieMbl yrpaBisieMoro TepMOsAEpPHOTO CUHTE3A.

36. SInepubie peakiuu B 3Be37aX. [[pOTOHHO-TIPOTOHHBIN UK. YTJIEPOIHO-a30THBIN ITUKIL.

37. B3aumoaeicTBUE 3apsKEHHBIX YaCTUL, HEUTPOHOB UM FaMMa-KBaHTOB C BellecTBOM. [1o-
TEpU SHEPTUU Ha HOHU3ALUIO U BO30YXIEHUE aTOMOB.

38. OcHOBHBIE XapaKTEPUCTUKH IIpoOLEecca MPOXOKIACHUS 3apsyKEHHBIX YacTHIL] Yepe3 Belle-
CTBO.

39. buosiornyeckoe 1eHCTBUE HOHU3UPYIOUIUX U3TyueHuil. Jlo3umeTpus 1 3amura OT HOHU-
3UPYIOIINX U3Iy4YCHHM.

40. XapakTepucTHKa U3BECTHBIX TUIIOB (PYHIAaMEHTAIbHBIX B3auMojeiicTBuil. KoHcTaHTHI 1
pannychl B3aUMOJICHCTBUS.

41. IloneBas Teopust B3aUMOJAEHCTBUIN 3JIEMEHTApHbIX YacTull. KBaHThI nosel, nepeHocyu-
KOB B3aUMOJICHCTBHI.

42. Knaccuduxanus seMeHTapHbIX 4acTull B pamkax CtannaptHoit Mozenu.

43. KBanToBble uMciia U 3aKOHbI coxpaHeHus. Yactuusl u B3aumoaencteus. Kiaccuguka-
1151 CTAOUIIBHBIX U KBA3UCTAOMIIBHBIX 3JIEMEHTaPHBIX YACTHIL.

44. Yactuupsl 1 antudactuupl. [Ipunuun 3apsaosoro comnpspkenus. CTpaHHOCTh. YETHOCTb.
N3oronunuecknii cniuH. 3aKOHBI COXPAHEHUS B MUPE 3JIEMEHTAPHBIX YaCTULL.

45. Meronpl peructpauuu yactull. Knaccuukanus IeTeKTOPOB AJIEMEHTApPHBIX YaCTHULl U
paZlOaKTUBHBIX U3ITyUEHUH.

46. DKcriepuMEHTAIbHBIE METOJIbl U3YUYEHHS SIEPHBIX peakUui M perucTpanyy 4acTHIl B
(bu3uKe BBICOKMX HEPTUil.

47. O61muMe NpUHIUIBI YCKOPEHUS 3JIEMEHTAPHBIX YacTUIL U siiep U pU3NUecKre MPUHIUIIBI
paboThl yCKOPHUTENEH.

48. Knaccudukanus yckoputenen 3JIeMEHTapHbBIX 4acTUIl. MeTOoJbl U3MEPEHHs CIIMHOB U
MarHUTHBIX MOMEHTOB 3JIEMEHTAPHBIX YACTHULL U SIED.

49. CoBpeMeHHbIE METObI IOJYUEHUS IIyUYKOB BBICOKMX 3HEpPIruil. BcTpeunble myukwu.

50. OcHOBHBIE CBOMCTBA 3JIEKTPOMAarHUTHOIO B3aUMOJEUCTBUS. THUNOBBIE MPOLECCHI AJIEK-
TPOMAarHUTHOTO B3aUMOJEHCTBHUSL.

51. Knaccudukanust 1 KBAaHTOBbIE XapaKTepUCTUKU aApoHOB. bapnonsl u Me30HbI. KBapku.

52. KBapkoBasi cTpykTypa aapoHOB. l[BeToBoe B3ammojelcTBHE, MOHATHE O KBaHTOBOM
XPOMOJMHAMUKE, TITFOOHBI.

53. U3oronuueckasl 1 yHUTapHasi cMMMeTpuH. L[BeToBasi cMMMETpHS CUIIBHBIX B3aUMOJEH-
ctBuid. [loTeHIIMaN CUIIBHOTO B3aUMOJEHCTBUA.

54. OCHOBHBIE XapaKTEPUCTUKH CJIA00TO B3aWMOJCUCTBUS. 3aKOHBI COXPAHECHHS B CITa0bIX
B3aUMO/ICHCTBUSX.

55. Cummetpun u 3akoHbl coxpaHeHus. CPT-unBapuantHocTh. HecoxpaHneHue mpocTpaH-
CTBEHHOM U 3aps10BOI UETHOCTHU B CJIA0BIX B3aUMOJCHCTBHSIX.

56. Monensb anekTpociadoro B3auMmozeicTsus. Ilonarue o nokaiabHONH KanMOpPOBOYHON MH-
BAPUAHTHOCTH U O CIIOHTAHHOM HAapyUIEHUU CUMMETPHUHU.

57. llpobnema obweauHeHNUs (QyHAAMEHTAIBHBIX B3auMoieicTBui. Teopus Benmkoro o0b-
€IMHEHUS.

58. Mogenb ropsiueit Beenennoil. KocMonornuecuii Hykiieocunres B ropsiueil BeeneHHOM.
HyxneocunTes B 3Be3/1aX.

59. Kocmuueckue nyun. CocTaB, MPOUCXO0XKIEHUE U PACTIPOCTPAHEHHE KOCMUYECKOTO U3IY-
YEHUSI.

60. OTKpBITBIE BOMPOCH! (PM3UKKA ATOMHOTO SiApa M AJIEMEHTAPHBIX YaCTHI], TPOOIEMBI H
MEePCIEKTUBBI.

4.2.2. TemaTuka 3K3aMeHAIMOHHBIX 32124 MO AUCHHUIIHHE «DPU3HKA aTOMHOIO siApa U
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yacTuly 1Jd HanpasJjeHus noaroropku: 03.03.03 Pagunopusnka

Tema 1. DHeprus cBsizu sapa.

Tema 2. 3akoH paJro0aKTUBHOTO pacraja.
Tewma 3. Anbda-pacma.

Tewma 4. bera-pacna.

Tema 5. DddexTuBHOE CEUCHHNE PEaKITHH.
Tema 6. DHeprus peakuuu.

Tema 7. Ilopor peakuuu.

Tewma 8. DHepreTuyeckue ypoBHHU siapa.
Tema 9. Pacniag 3ieMeHTapHbBIX YaCTHLL.
Tema 10. AHHUTHUASIUS TIEMEHTAPHBIX YACTHIL.
Tema 11. DHeprerndeckuii HOpPOr peaklyu.
Tema 12. JlenToHHbIC U OAPUOHHBIE 3aPSIIBI.
Tewma 13. CtpaHHOCT®b.

Tema 14. Kapku.

4.2.3. IIpuMepsl IK3aMeHAIUOHHBIX OMJIETOB MO AUCHUILUINHE «DPU3MKA AaTOMHOTO siIpa
U YaCcTHI» 1JIs1 HanpaBJjeHus: moAroroBku: 03.03.03 Pagnodusuka

DK3AMEHAIIMOHHBIN BUJIET Ne 1

1. OGmue cBoiicTBa aTOMHBIX siaep. [I[poTOH-HEHTPOHHAS MOJIETh SIpa.

2. CummMmerpuu u 3akoHbl coxpaHeHus. CPT-unBapuantHocTh. HecoxpaHeHue npocrtpas-
CTBEHHOM U 3aps1I0BOM YETHOCTH B CJ1a0BIX B3aMMOAECHCTBUIX.

3. 3agaua. (Pacnan yactun.) OCTaHOBUBIIMIICS T-ME30H pacnajcsi Ha MIOOH U aHTUHEUTPU-
HO. HailTh KHHETHYECKYIO SHEPTHIO MIOOHA.

SK3AMEHALIMOHHBIN BUJIET Ne 2

1. 3apsia, pa3mepsl, U Macchl saep. MeTtoasl ux onpeaenenus. M30Tomsl, n300apbl, H30TOHBI.
[I110THOCTE A1EpHOTO BELIECTBA.

2. DKcnepUMEeHTaJIbHbIE METO/Ibl U3YUEHHUS SJIEPHBIX PEaKIMi U perucTpaly 4actTul B Gpu-
3MKE BBICOKHUX 3HEPIUH.

3. 3amavya. (AHHUTHIALKS 4acTHll.) PelsITUBUCTCKUI MO3UTPOH ¢ KMHETUYECKOM 3Hepruein
Ke HanmeTaeT Ha MOKOSAIIUICS CBOOOHBIN 2JIEKTPOH. B pe3ynbraTe aHHUTMIIALIMN BO3HUKAIOT J1BA Y-
KBaHTa C OJTMHAKOBBIMH dHeprusaMu. OrnpenenuTs yroi 6 Mexxay HarpaBlIeHUsIMHA UX pa3JieTa.

OneHouHble CpeACTBa Ul MHBAIMJIOB U JIUL C OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3/I0POBBS
BBIOHMPAIOTCS C YYETOM MX MHAUBUAYAIbHBIX CUXO()U3NUECKHX OCOOCHHOCTEM.

— MpH HEOOXOAMMOCTH MHBAJMIAM U JIMLIAM C OTPaHUYEHHBIMU BO3MOXKHOCTSMU 370POBbS
MIPEIOCTABIISETCS AOMOJHUTEIBHOE BpeMs JUIsl TIOATOTOBKH OTBETAa Ha HK3aMEHE;

— MpH MPOBEJCHUU MPOLEAYPHl OLEHUBAHUS PE3yJIbTaTOB OOYUYEHMsS WHBAIUAOB M JIHIL C
OTpaHUYEHHBIMH BO3MOXXHOCTSIMU 3/I0POBbsI MPEAyCMATPUBAETCS HCMHOJIb30BAaHUE TEXHHUUECKHX
CpPEeZCTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBUIYATbHBIMH OCOOCHHOCTSIMH,

— MpU HEOOXOAUMOCTH JUIsl 00YyHAIOIIUXCSl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3/10pPOBbS U
MHBAJIMIOB MPOIlelypa OLEHUBAHUS PE3YIbTATOB O0YUYECHHUS MO TUCIUIIIMHE MOXKET MPOBOUTHCS B
HECKOJIBKO JTaloB.

[pouenypa oLieHUBaHUS PE3yJIHTATOB OOYUCHUSI HHBAJIMJIOB U JIMIL] C OTPAaHUYEHHBIMU BO3MOXK-
HOCTSIMH 3I0pOBbSl [0 JTUCLUIUIMHE (MOJIYJ0) IpelyCMAaTpUBAET NPENOCTaBI€HHE MH(POpMAalUU B
(dopmax, afanTUPOBAHHBIX K OIPAHUUYCHUSM UX 3I0POBbSI M BOCTIPUATHS MH()OPMAIIH:

Jlnist Iu1 ¢ HapyIIEeHUsIMU 3pEHHUS:
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— B I€YaTHOW (hopMe YBEITMICHHBIM HIPUPTOM,

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HapyIICHUSIMH CITyXa:

— B mieuaTHoi opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIIEeHUSIMH OTIOPHO-/IBUTATEIILHOTO amiapara:

— B IIeYaTHOU opme,

— B (popMe AIIEKTPOHHOI'0 IOKYMEHTA.

JlaHHBII TIepeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTa 00y4a-
OIIMXCSL.

5. IlepeyeHb OCHOBHOM W JONMOJHHUTEIbLHONH y4eOHOW JIMTepaTypbl, HeOOXOAMMON 15l
OCBOECHHUS TMCUMILINHBI (MOIYJIs1)

5.1. OcHoBHas1 IMTEpaTypa:

1. Uponos U. E. KBantoBas ¢usuka. OcHoBHble 3akoHbl. — M.: BUHOM, Jlaboparopus
3ranuid, 2010. (mocn. ctep. u3a. M.: BUHOM. Jla6opatopus 3uanwuii, 2014.)

2. Uponos U.E. KBanToBasi ¢pusuka. OCHOBHBIE 3aKOHBI: yuyeOHOE mocoOue [DIeKTPOHHBIH
pecypc]: yueb. mocobue — DnekTpoH. naH. — MockBa: UsnarensctBo «Jlabopartopus 3HaHU,
2017. - 261 c. — Pexxum noctyma:

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

3. Myxun K.H. DkcniepumenTaibHas siaepHas ¢usuka: yaeOnuk: [B 3 1.] / T. 1: ®usuka
aTomHoro siapa. Uzn. 6-e, ucnp. u gon. — CIIO. [u ap.]: Jlans, 2008.

4. Myxun K.H. DxcnepumenTanbHas sigepHas ¢usuka: yueOHuk: [B 3 1.] / T. 2: ®usuka
siIepHBIX peakuuid. M3a. 6-e, ucnp. u non. — CII6. [u ap.]: Jlans, 2008.

5. Myxun K.H. DkcnepumenranbHas sinepHas ¢usuka: yueOHuk: [B 3 1.] / T. 3: Ousuka
anemMeHTapHbIX yactuil. M3a. 6-¢, ucnp. u gom. — CII6. [u ap.]: Jlans, 2008.

6. Myxun K.H. DxcniepumenTanbhas sigepHast ¢usuka. B 3-x T1. T. 1. ®usuka aToMHOTO
sanpa [DneKTpoHHBIA pecypc]: yueb. — DnektpoH. aaH. — Cankt-IletepOypr: Jlans, 2009. — 384 c. —
Pexxum noctyna: https://e.lanbook.com/book/277

7. Myxun K.H. OkcnepumenTtanbhas saepaas puzuka. B 3-x 1. T. 2. ®usuka saepHbIx pe-
akIuil [DnekTpoHHBIH pecypc]: yued. — DnektpoH. nan. — Cankr-IletepOypr: Jlanb, 2009. — 326 c.
— Pexxum mocrtyma: https://e.lanbook.com/book/279

8. Myxun K.H. DxcnepumenranbHas sinepHas ¢usuka. B 3-x 11. T. 3. ®usuka snemeHTap-
HBIX 9acTHI] [DIEeKTPOHHBIN pecypc]: yued. — DnekrpoH. naH. — Cankr-IlerepOypr: Jlanb, 2008. —
432 c. — Pexxum noctyna: https://e.lanbook.com/book/280

Jl1g oCBOEHMS TUCLUIUIMHBI MHBAJIUAAMHM M JUIAMH C OIPAaHUYEHHBIMH BO3MOXHOCTSMHU
3]I0pOBbsI UMEIOTCS] U3aHUS B SIEKTPOHHOM BHJIE B 3JICKTPOHHO-OMOIMOTEUHBIX crucTeMax «JIaHb»
u «IOpaiit».

5.2. JlonoiHUTEILHAS JIMTEpPaTypa:

1. bapkos A.Il., Jopom B.C., Hukutun B.A., [Ipoxopos B.II., XorHsHckas E.b. OcHoBbI
snepHoM Gu3uku: nabopart. npaktukyM. — Kpacaonap: Kybanckuii roc. yH-T, 2011.

2. CasenbeB U.B. Kypc pusuku: yae6HOE mocodue st cTyaeHToB By30B: B 3 1. T. 3.: KBan-
TOBas onTuka. AToMHas ¢pusnka. Pusnka TBepaoro Tena. dusnka aTOMHOTO SApa U AJIIEMEHTAPHBIX
gactui. — M3a. 3-e, crep. — CII6.: Jlans, 2007.

3. CaenbeB N.B. Kypc o6mmeit ¢pusuku: yuebHoe nocodue i BTy30B: B 5 kH. K. 5: KBaH-
TOBas onTHUKa. AToMHas Qusuka. Pusnka TBepaoro Tena. du3nka aTOMHOTO sIIpa U AJIEMEHTAPHBIX
gactuil. — M.: ACT: Actpens, 2007. (mocn. crep. uza.: CII6.: Jlans, 2011.)
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4. CuByxwuH JI. B. O6mmii kypc ¢usuku. T. 5: AtomHas u spepHas pusuka. - M.: dusmar-
T, 2006.

5. Tpodpumosa T.U. Kypc dusuku: yueOHOEe TOCOOHE /TSI HHKEHEPHO-TEXHUICCKUX CITCIIH-
anpHOCTEH By30B. — M.: Akanemus, 2010 (18-e uszn., crep.). — M.: Akagemus, 2014 (20-e u3n.,
cTep.).

6. TpodumoBa T.M. OcHOBHI ¢(u3UKU. ATOM, aTOMHOE PO U AJIEMEHTApHBIC YACTHIIBI:
ydyebnoe nocodue. — M.: KHOPYC, 2011.

5.3. llepuoanyeckne U3IaHNUs:

B mupe Hayku

XKypHan sKkcriepUMeHTaJIbHOW U TEOPETHUECKON (PU3UKU

W3Bectust BoicIIMX yueOHBIX 3aBeICHUN. SiepHas sHepreTHKa

W3Bectus poccuiickoit akagemuu Hayk. Cepust pusnueckas

NnxenepHo-pusnueckuii xypHani

IIncema B xypHan «PU3MKa IEMEHTAPHBIX YaCTULl U aTOMHOTO SA1pa

[TuceMa B KypHaJl IKCIEPUMEHTAIbHON U TEOPETUYECKON PU3UKU

VYcenexu (u3aN4YecKux HayK — eKEeMECSUHbIN KypHall. DJIEKTPOHHAS BEPCHS JKypHAJIa: aHHO-
Taluu, craTteu B popmate pdf

®du3KKa 3JIEMEHTAPHBIX YaCTULl U aTOMHOTIO s1pa

SAnepnas ¢pusuka

SnepHas ¢pu3MKa U UHKUHUPUHT

6. Ilepeyenb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHMKAIIMOHHON ceTn «UHTEpHET,
HEeO0XO0AUMBIX JIJIl OCBOCHHS IUCHUIIIMHBI (MOIYJIA)

1. Dnexrponnas 6ubanoreka KOPAWT: www.biblio-online.ru

2. DnexktponHo-6ubmoreynas cucrema JIAHD: https://e.lanbook.com

3. Undopmanmonnas cucrema «EquHOE OKHO JOCTyTa K 00pa30BaTeIbHBIM PeCypcamy»:
http://window.edu.ru/window

4. bubmuoTeka dJeKTPOHHBIX Y4eOHUKOB:

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

5. AHHOTHUPOBaHHBIN TeMaTHueckuil Kartagor UHTepHET pecypcoB no (usuke:
http://www.college.ru/

6. denepanbHbIi 00pa30BaTENBHBINA TOPTAT:
http://www.edu.ru/db/portal/sites/res_page.htm

7. Karanor Hay4HbBIX PECYPCOB:

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

8. bonpIas HayyHast OMOIHOTEKA:

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

9. EcrecTBeHHO-HAY4YHBII 00pa30BaTeIbHbIN MOPTA:
http://www.en.edu.ru/catalogue/

10. YuebHo-00pa3oBarenbHas pu3NKO-MaTeMaTnieckas onbnmmoreka caiita EqWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. Jlekuuu no pusuke ast BY3oB:

http://physics-lectures.ru/

13. Texauueckas OMOIMOTEKA:

http://techlibrary.ru/

14. «Snepuas ¢pusuka B IHTepHETEN:!

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

7. MeToauveckne yKazaHus Ui 00yUaOUUXCS M0 OCBOEHHUIO TUCIUIJIMHBI (MOYJIs1)
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Jlexuus sBsieTcst OAHOM U3 POpPM M3YUEHUS TEOPETUYECKOTO MaTepHala 1Mo AUCHUIUINHE. B
X0JI€ JICKIIMOHHOTO Kypca MPOBOJIUTCS M3JI0KEHUE COBPEMEHHBIX HAyUYHBIX TTOJXO0/0B U Teopuil. B
TETpaau Al KOHCIEKTUPOBAHUS JEKIUH HEOOXOAMMO UMETh MO, TJe MO XOQy KOHCIEKTUPOBa-
HUS JCNIaI0TCsl HEOOXOIUMBIE TIOMETKH. 3aMUCH JOHKHBI OBITh M30MpaTeIbHBIMU, TTOJTHOCTBIO ClIe-
JIyeT 3allMChIBATh TOJIBKO ONpEeeHs. B KOHCIEKTE MPUMEHSIOT COKPAILIEHUE CIIOB, YTO YCKOPSIET
3anuch. BOmpockl, BOZHUKAIONIME B XO/I€ JICKIIMH, PEKOMEHIYETCS 3alMChIBaTh Ha TMOJIAX U TOCIE
OKOHYAHUS JIEKIIUU OOPATUTHCSA 32 pa3bsACHEHUEM K mpernoaaBarento. HeodxoammMo akTUBHO pado-
TaTh ¢ KOHCIIEKTOM JICKIIUHU: MOCJIE OKOHYAHUS JICKIIUU PEKOMEHIYETCs TIePEeUnTaTh CBOU 3aIlHCH,
BHECTHU MOMPABKU U TOTIOJHEHHUS.

OnHUM U3 OCHOBHBIX BHOB JCSATEIHHOCTH CTYJICHTA SIBJISIETCS CAaMOCTOsITEIbHAs paboTa, KO-
TOpasi BKJIIOYAET B ce0s M3yueHHE JICKIIMOHHOTO MaTepuania, y4eOHUKOB U Y4eOHBIX MTOCOOU, MoI-
TOTOBKHM K BBITIOJTHEHHUIO JIA0OPATOPHBIX padO0T M O0QOPMIICHHIO TEXHUYECKUX OTYETOB MO HUM, a
TaK kK€ MOJrOTOBKHU K MPAKTUUYECKUM 3aHATUSAM U3yUYEHUEM KPaTKOM TEOpUHU B 3aJJaYHUKAX U pelie-
HUH JIOMAIIIHUX 3aJaHUMN.

ConpoBoXKJIeHHE CaMOCTOSITENILHON pabOThl CTYy/I€HTOB MOKET OBITh OPraHU30BaHO B Clie-
Iyroumx GpopMax:

— COCTaBJICHHEM WHANBUAYATbHBIX [JIAHOB CAMOCTOSTENIbHON pabOThl KaXKIOTO U3 CTYy/ICH-
TOB C YKa3aHHEM TEMbI U BUJIOB 3aHATHH, (JOPM U CPOKOB IIPE/ICTABICHUS PE3YIbTATOB;

— MPOBEJIEHUEM KOHCYJIbTAlui (MHAUBHUIYAIbHBIX WX TPYNIOBBIX), B TOM YHCIE C PUME-
HEHUEM JTUCTAaHIIMOHHOM CpeJibl 00yUCHHUS.

Kputepuii onenku 3GEeKTUBHOCTH CaMOCTOSTENbHON pabOThl CTYACHTOB (OPMHUpPYETCS B
X0JIe€ TIPOMEKYTOUYHOTO KOHTPOJISI MPOIIecca BBHITOJHEHUS 3aJJaHUN W OCYIICCTBIISIETCS HA OCHOBE
pa3IMYHBIX CIIOCOOOB B3aUMOACUCTBUS B OTKPHITONH MH(DOPMALIMOHHOW CpEe/ie ¥ OTPaKaeTCs B MPO-
necce GOpMUPOBAHUS TaK HA3BIBAEMOTO «3JIEKTPOHHOTO MOPTQEs CTYICHTay.

B cooTBercTBUM € 3TUM IPHU NPOBEIECHUU ONEPATUBHOTO KOHTPOJS MOTYT MCIOJIb30BAThCS
KOHTPOJIBHBIE BOMIPOCKHI KaK K BBIMOJTHIEMBIM padoTaM JIa0OpaTOPHOTO MPAKTUKYMa, TaK U K COOT-
BETCTBYIOIIMM pa3jiesiaM OCHOBHOM TUCHUIUIMHBI «DU3UKa aTOMHOTO SApa U YaCTUID».

KonTtposb ocymiecTBiasieTcsi MOCpPeACTBOM TECTUPOBAHUS CTYJACHTOB MO OKOHYAHUU H3yde-
HUS TeM y4eOHOUM TUCIUIUIMHBI U BBITIOJHEHHS MMCbMEHHBIX KOHTPOJIBHBIX PaboT.

[To uroram BBIMONHEHHS KaXI0W J1a00paTOPHON pabOTHI CTYJEHT COCTABISET MOAPOOHBII
MUCHMEHHBINA OTUET, OMUPAsICh HA KOTOPBIH T0JKEH B Oecelie ¢ mpernoaaBaTeseM MpoAeMOHCTPUPO-
BaTh 3HAHHE TEOPETUUYECKOTO W IKCIEPHUMEHTAIHLHOIO MaTepuaia, oTHocsmerocs k padore. [Ipo-
BEpKa 3HAHUIl CTy/IeHTa OCHOBaHA Ha KOHTPOJBHBIX BOMPOCAX, MPUBEICHHBIX B OMHCAHUU PAOOTHI
U JIOTIOJTHUTENIBHBIX BOMPOCAX, KACAIOIIUXCSI COOTBETCTBYIOIIUX Pa3/ieIoOB OCHOBHOM JUCIUTIIMHBI
«®Dusnka aTOMHOTO siipa U dacTui. [locie BbIMogHEHHS J1abopaTOpHOU pabOThl CTYJIEHT Mpeo-
CTaBJISIET OTKOPPEKTUPOBAHHBIN B XOJI€ 3aIUTHI TUCbMEHHBIA OTYET O HEW.

JomnonuurenbHast Gopma KOHTPoIid 3GGEeKTUBHOCTH YCBOCHUS MaTepuaia U MpuoOpeTeHus
MPaKTUYECKUX HABBIKOB 3aKJFOUAETCSA B OTKPHITOM MHTEPAKTUBHOM 3aIuTe pabOThl HA YCTHOM BHI-
CTYIUICHHH TIEpe]l ayIMTOPUEN COKYpPCHUKOB. B 3TOM cilyuae 3ammra NpoXoJUT B peKUME KPaTKo-
ro JIOKJIaJaa Ha KOH(EpEeHIIHH.

ComnpoBoXKIeHHE CaMOCTOSATENFHON pabOThI CTYIEHTOB TAaKXKE OPraHU30BaHO B CIIEAYIOIINX
dopmax:

— BBINOJIHEHHUE CEMECTPOBOM KOHTPOIBHON pabOThHI MO MHAMBUAYAIbHBIM BapUaHTaM;

— YCBO€HHE, JOTOJHEHUE U BHUKAHUE B pa30UpaeMbie pa3eibl JUCIHUIUIUHBI MPU TOMOIIU
3HAHUHM MOJIy4aeMbIX IO CPEICTBAM HM3YUYEHHUS PEKOMEHIYEMOW JIUTEpaTyphbl M OCYIIECTBISIEMOE
yTeM HanucaHus pedepaTUBHBIX padoT;

— KOHCYJIbTAIlMH, OPTaHU30BAHHbBIC AJISI PA3bsICHEHHS MPOOJIEMHBIX MOMEHTOB MPH CaMO-
CTOSTEITFHOM HM3yYEHUH TEX WJIM MHBIX aCICKTOB Pa3ieiioB yCBaWBaeMOW WHGOpPMAIUU B JHUCIIH-
TUTMHE.

K cpenctBam oOecrniedeHHsT OCBOCHHS JTUCHUIUIHHBI «DH3MKa aTOMHOTO spa W YacTHUID)
TaK)Ke OTHOCUTCS SJIEKTPOHHBIA BapUaHT y4eOHOTO MOcoOus Mo sSAepHOi (hH3HKe, BKIIIOYAIONIUH B
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ceos:

— JIGKUMOHHBIN KypC TUCHUILIMHBI « PU3HKA AaTOMHOTO SIIpa U YaCTHUID;
— KOHTPOJIbHBIE BOTIPOCHI 10 KKIOMY pa3aeny yueOHOW TUCIUILTAHEI;
— CTHCOK 3a/1a4 10 KaXJA0My pa3eny y4eOHO! TUCIUTUTHHEIL.

K cpenctBam oOecniedeHHsT OCBOCHHS JNUCHUIUIHHBI «DH3MKa aTOMHOTO spa W YacCTHUID)

TaKk)K€ OTHOCSITCS DJIEKTPOHHBIE BApUAHTHI JOMOJTHHUTEIBHBIX YUYEOHBIX, HAYYHO-TIOMYJSPHBIX H
HAyYHBIX U3JaHUH TI0 SIIEPHOU (U3HKE.

JICHTOB I10 Y4eOHBIM HeJelsM (8 Helelb):

TunoBble 3aJaHUs JAJIsI CAMOCTOSITEJIbHOM paﬁoTu CTYAECHTOB

Pexomenayercs crnenyrommii rpaduk U KaJeHIAPHBIA TUIAH CAMOCTOSITEIFHOM paboThI CTY-

TCMBI

Tema nnu 3ananue Texkyeil padoTsl

Kon-Bo
JacoB

®dopwma nipea-
CTaBJICHUS
pe3yNbTaToB

Cpoxku
BBITIOJI-
HEHUS
(menenn)

BiauMmogaeiictBue AACPHOIO M3JIYUCHUA C
BCIIECCTBOM

YCTHRIE ~ OTBET.
TekcToBBII  JIO-
KyMeHT. Pedepar.
Brmmonaenne
MPaKTUYECKUX
3aJaHUM, TECTOB
U KOHTPOJBHBIX
pabor.

1

DKCIEpUMEHTHI B (PU3HKE BHICOKUX SHEPTHMA

YCTHBIIE ~ OTBET.
TekcToBEII  JIO-
KyMeHT. Pedepar.
Brmosaenne
MPaKTUYECKUX
3aJlaHiii, TECTOB
U KOHTPOJBHBIX
pabor.

DNeKTpOMarHuTHbIE B3aUMOCHCTBUS

VYCTHBIIE ~ OTBET.
TexcToBBII  TO-
KyMeHT. Pedepar.
Bremonnenue
MPaKTUYECKUX
3aJlaHuii, TECTOB
U KOHTPOJBHBIX
pabor.

10

CunbHbIC B3aI/IMOZ[CI\/JICTBI/I$I

VYCTHBIIE ~ OTBET.
TexkcToBBII  TO-
KyMeHT. Pedepar.
Bremonnenue
MPaKTUYECKUX
3aJaHuM, TECTOB
U KOHTPOJBHBIX
paboT.

11

Cia0Oble B3aUMOIEHCTBUA

VYeTHBEII  OTBET.
TekcToBBIIT  HO-
KyMeHT. Pedepar.
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Brmonaenne
MPAKTHYECKHUX
3aJaHUM, TECTOB
U KOHTPOJBHBIX
pabor.

13 OObeauHEeHNE B3aUMOIEHCTBUI 6 VYCTHBIE ~ OTBET. 1
TekcToBBII  JO-
KyMeHT. Pedepar.
Bremonnenue
MPAKTUYECKHUX
3aJaHUM, TECTOB
U KOHTPOJBHBIX
pabor.

14 OTKpBITBIE BONPOCH! (PU3UKH SIpa U YACTHIL 5) YeTHBIE  OTBET. 2
TekcToBBII  JO-
KyMeHT. Pedepar.
Bremonnenue
MPaKTUYECKUX
3aJlaHuii, TECTOB
U KOHTPOJBHBIX
pabor.

Hroro: 41 8

B ocBOeGHHMH NUCHMIUIMHBI WHBATUIAMH W JIHIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
3[0pOBbsi  OOJIBIIOE 3HAYCHHE HMECT WHIWBHIyalbHas ydueOHass paboTa (KOHCYIbTAIlMH) —
JIOTIOJIHUTENIbHOE Pa3bsICHEHHE yUeOHOr0 MaTepraa.

WunuBunyanbHbIe KOHCYJIBTAIIMK TIO TIpeaMeTy (B ToM uucie yepe3 email, SKype wnu viber)
SIBIISIFOTCST BaXKHBIM (DAKTOPOM, CIIOCOOCTBYOIINM MHIAUBUIYATU3AIMNA OOYUCHUS M YCTAHOBICHUIO
BOCIUTATEIIFHOTO KOHTAKTa MEXIY MPEroaaBaTesieM U O0YJaroIIUMCsl WHBAIUIOM WU JIUIOM C
OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 3I0POBbSI.

8. Ilepeuenb HHGOPMAIMOHHBIX TEXHOJIOTHIi, HCIOJIb3YyeMbIX IPH OCYIIECTBJICHHH 00-
Pa30BaTeJbHOI0 MpoLecca Mo JUCHUILUIHHE (MOTYJII0)

8.1. Ilepeuenb NHPOPMALMOHHBIX TEXHOJIOT M

WNudopmanmonnsie 00pa3oBaTeNbHbIE TEXHOJOTHH BO3HHKAIOT TIPU HCHOJIH30BAHUEM
CpeICTB MH(POPMAIMOHHO-BBIYMCIUTEIBHOW TeXHUKU. OOpa3oBaTeIbHYIO Cpely, B KOTOPOW OCy-
HIECTBIISIOTCS 00pa3oBaTelbHbie HHPOPMAIMOHHBIE TEXHOJIOTHH, OTIPEICIISIOT paboTaronue ¢ Hel
KOMITOHCHTBI:

— TeXHUYECKas (BUJ UCTIOJIb3YEMbIX KOMITBIOTEPHON TEXHUKHU U CPEJICTB CBSI3H);

— TPOTrpaMMHO-TEXHUYECKasl (IPOrpaMMHBIC CPEJICTBA MOAIEPKKU PEaTn3yeMol TEXHOIIO-
UM 00yUYeHHS);

— OpraHU3aIMOHHO-MeTOoAnYecKas (MHCTPYKIIMU yYaIIUMCSl ¥ TPenojaBaTessiM, OpraHu3a-
1Ms yueOHOro mpoiiecca).

[Ton 0Opa3oBaTEILHBIMU TEXHOJIOTHSMHU B BBICIICH IIKOJIC TOHUMAETCSl CUCTEMa HAYYHBIX U
WHKCHEPHBIX 3HAHUH, a TAKIKE METOJIOB M CPEIICTB, KOTOPhIC MCHOIB3YIOTCS JUIs CO3/1aHus, cOopa,
nepeayu, XpaHeHus: u 00padoTkK HH(MOPMAIMH B IPEIMETHOM 00JIACTH BBICIICH MIKOJBI. DopMHu-
pyercs mpsiMasi 3aBUCUIMOCTh MEXTY 3(PPEKTHBHOCTHIO BBIOJHEHHS YUYEOHBIX MMPOrpaMM U CTeTe-
HBIO MHTETPAIIMH B HUX COOTBETCTBYIOLIMX HH()OPMAITMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTHH.

Nudopmanmonnas oOpazoBaTeibHas cpeia MpeACTaBIsIeT co00i MHPOPMAMOHHYIO CHUCTE-
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My, 0OBEIMHSIONIYIO TIOCPEACTBOM CETEBBIX TEXHOJIOTHH, IPOTPAMMHBIC U TEXHHYECKHE CPE/ICTBA,
OpraHU3aIlMOHHOE, METOIMYECKOEe U MaTeMaTH4eckoe oOecreueHre, mpeJHa3HauYeHHOE ISl TTOBBI-
nreHus 3pPEeKTUBHOCTH M JOCTYITHOCTH 00pa30BaTEIHLHOTO MPOIIecca MOATOTOBKH CIICITUATUCTOB.

XapakTepHOil 4epToil 00pa3oBaTeNbHON Cpebl SBISETCS BO3MOXKHOCTH CTYJIEHTOB U TIpe-
nojaBaresieil o0pamarbcs K CTPYKTYPUPOBaHHBIM Y4eOHO-METOAMUYECKUM MaTepuaiiaM, o0ydaro-
MM MYJIBTUMEINIHBIM KOMILIEKCaM BCEr0 YHHBEPCHUTETA B JIF000€ BpeMs U B JII000I TOUKe Mpo-
ctpancTBa. [Tomumo noctynmHocTH yueOHOro Marepuana, HEOOXOAMMO 00eclneduTbh 00yyaeMoMy
BO3MOXKHOCTb CBSI3M C IIPEIoJiaBaTesieM, MMOJyuyeHHe KOHCYIbTAluN B OH-JIAlH uin odd-naitH pe-
KHMMax, a TaKKe BO3MOXKHOCTD IOJTyUEHHs] HHIUBHUIyabHON «HABUTALMW» B OCBOCHUU TOTO WIIH
uHoro npeamera. CTyIeHThl OyIyT CTPEMUTBCS K THOKOMY peXHUMY OOYy4eHHUs, MOAYJIbHBIM IIPO-
rpaMMaM ¢ MHOTOYHCIICHHBIMH MOCTYTICHUSMHU M OTYUCIICHUSIMH, KOTOPBIE ITO3BOJISIT HAKAIIMBATh
3a4eTHbIE €IUHMIIbI, CBOOOIHO MEPEBOIUTHCS M3 OJHOIO By3a B JIPYroil C y4eTOM MpeAbLAyIIEero
OTIbITa, 3HAHWI U HaBBIKOB. [lo-TIpeskHEMY BaYKHOM IS CTYJICHTOB OCTAHETCSI BO3MOKHOCTD JIMYHO-
ro pa3BUTH M NPOPECCHOHATIBHOIO POCTA; MPOTrPAMMBbl MOIYUYEHUSI CTENEHU U KOPOTKUE KYPCHI,
BO3MOXHO, OYIyT IOJIb30BaThCS OJUHAKOBBIM CIPOCOM; PE3KO BO3PACTET MOTPEOHOCTH B TIPO-
rpamMmax npoQeccuoHaIbHOTO 00Y4YEHHUS U aCIMPAHTCKUX MporpaMmax.

WNudopmanoHHbIe TEXHOJIOTHU MOTYT OBITh MCIIOJNIB30BaHbI IPU O0YUEHHH CTYJCHTOB HE-
CKOJIBKUMHU criocobamu. B camoM npoctom ciryyae peanbHblil ydeOHBIN Ipoliece UAET N0 OOBIYHBIM
TEXHOJIOTHSIM, a HH()OPMAIIMOHHBIE TEXHOJOTHH TPUMEHSIOTCS JIUIIb U MPOMEXKYTOYHOTO KOH-
TPOJIS 3HAHUH CTYJEHTOB B BHUJE TECTUPOBAHUA. DTOT MOJXOJ K OpraHU3aluu 00pa30BaTENbHOIO
npoIriecca MpeaCTaBIseTCs OYSHb MEPCIIEKTUBHBIM BBUJIY TOTO, YTO MPH €T0 TOCTATOYHO HIMPOKOM
UCIIOJIb30BaHUM YHHUBEPCUTET MOXKET MOJIYUYHTh CEPhE3HYI0 SKOHOMUIO CPEACTB U3-3a Oosiee HU3KOU
CTOMMOCTH TPOBEJICHUSI CETEBOTO KOMITBIOTEPHOTO TECTUPOBAHUS 110 CPABHEHUIO C ayAUTOPHBIM.

[Ipumenenune oOpa3zoBaTeIbHBIX HMH()OPMALMOHHBIX PECYpCOB B KauecTBE JONOIHEHUS K
TPaJUIIMOHHOMY Y4eOHOMY TpoIlecCy MMeeT OOJbIIoe 3HAYeHHE B TeX CIydasx, KOTrja Ha Kade-
CTBEHHOE yCBOCHHME 00beMa yueOHOro Marepuaia, npeaxycMmorpennoro I'OC, He XBataeT ayJuTop-
HBIX 3aHITHIA O y4eOHOMYy miaHy. Kpome Toro, Takas gopma opranmzamnmu y4yeOHOTO mporiecca
OUYEHb BaXKHA NMPU HEOAMHAKOBOW HAYaJIbHOU MOATOTOBKE 00YYAIOIIHUXCS.

CrnenyeTt 0coOEHHO MOMYEPKHYTh, UTO MPH TAaKOM TOJIXOJe KpaliHe BaYKHO 00ECTICUNThH MH-
TEHCUBHBIM KOHTPOJIb CTEMEHU YCBOEHHUS MaTepuana. Kak mpaBuio, Mo KaxkaoW TemMe MpeaycMoT-
peHo OoibIoe Mo 00beMy KOHTPOJIBHOE 33/JaHUE MM KOHTPOJILHOE TECTUPOBAHHE.

Takum 00pa3oM, HAKOIJIEHHBIA OMBIT MPUMEHEHUS WH(GOPMAIMOHHBIX U TUCTAHIIMOHHBIX
TEXHOJIOTHI B y4eOHOM IpOoIecce B pa3IMYHBIX BApPHAHTAX MO3BOJISIET TOBOPUTH 00 OMpe/IeIeHHBIX
MpEeUMYIIeCTBaX NOJOOHBIX (hOpM OpraHHU3aIMK Y4eOHOTo mpoliecca:

— CTaHOBHTCS BO3MOXXHON MPUHIMITAAIBHO HOBAsi OPTaHU3AIMS CAMOCTOSITEIHLHON paboOThI
CTYJICHTOB;

— BO3pacTaeT MHTEHCHUBHOCTH yU4E€OHOTO MpolLecca;

— Y CTY/IGHTOB TOSIBIISICTCSI JOMOTHUTEbHAS MOTHUBAIUS K MO3HABATEILHOMN 1€ TEIbHOCTH;

— JIOCTYITHOCTb y4€OHBIX MaTepHajoB B II000€ BpeMs;

— BO3MOKHOCTh CAMOKOHTPOJISI CTENIEHU YCBOEHUSI MaTepuaia Mo KaxJaoW TeMe HeorpaHu-
YEHHOE KOJIMYECTBO pa3s.

8.2. IlepeueHb HEOOXOAMMOT0 MPOTPAMMHOIO 00ecIeYeHus!

1. Onepaunonnas cucrema MS Windows (© Microsoft Corporation).

2. UnrerpupoBannoe odpucuoe npunoxerare MS Office (© Microsoft Corporation).

3. IIporpaMMHOe oOecIieUeH e T OPraHU3aly YIIPAaBISIEMOro U OE30MacHOr0 JOCTYIA B
WNHurepHer.

Ne norosopa [TepedeHb JIMILIEH3MOHHOTO POTPAMMHOT0 00eceueHus!
Kontpakt Ne104-AD®/2016 ot | [Ipomyienune moxmucku Ha 2016-2017 yueOHBIN TOA HA TIPO-
20.07.2016 rpaMMHOe obecrieueHre komnanuu Microsoft mo nmporpamme
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«Academic and School Agreement 151 KOMITBIOTEPOB H CEPBE-
poB Ky0aHCKOro rocy1apcTBEHHOTO YHHBEPCUTETA U €ro (BH-
JIMAJIOB:

DsktpSchool ALNG LicSAPk MVL

Hor. Ne77-AD®/223-03/2017
or 03.11.2017

[Toanucka na 2017-2018 y4eOHBIi roa Ha MpOTrpaMMHOE 00ec-
NeYeHUe B paMKax MporpaMMbl KoMIanuu Microsoft
“Enrollment for Education Solutions” /11 KOMIIBIOTEPOB U
cepBepoB Ky0OaHCKOTo Tocy1apcTBEHHOTO YHHBEPCUTETA U €T0
(dbunmanos:

DsktpEdu ALNG LicSAPKk MVL

4. IIporpammHoe obecrieueHue it 6e30macHo padoThl Ha KOMIIbIOTepe — (alIOBBIM AaHTH-
BUPYC, TIOYTOBBIN aHTUBHUPYC, BEO-aHTUBUPYC U CETEBOU IKPaH.

Ne norosopa

HepequL JIMICH3MOHHOI'O ITPOTrpaMMHOT'O obecreueHus

Kontpakt Ne69-ADD/223-D3
ot 11.09.2017

KoMmImuiekT aHTUBHPYCHOTO pOrpaMMHOro obecredeHus (Ipo-
JUICHUE TIPAB MOJb30BaHUs):

AHTUBHpYCHAas 3aluTa (PU3NUIEeCcKUX pabounx CTaHIIUH U cep-
BEpOB:

Kaspersky Endpoint Security s 6usneca — CtangapTHBIN
Russian Edition. 1500-2499 Node 1 year Educational Renewal
License

AHTHBUpYCHAs 3aliTa BUPTyaIbHBIX cepBepoB: Kaspersky Se-
curity juis BUpTyanbHBIX cpen, Server Russian Edition. 25-49
VirtualServer 1 year Educational Renewal License

3armuTa IOYTOBOrO cepBepa oT crama: Kaspersky Anti-Spam
s Linux Russian Edition. 5000+ MailBox 1 year Educational
Renewal License

AHTHBUpYCHAS 3al[UTa BUPTyaTbHbBIX padouunx cranuuii (VDI):
Kaspersky Security mis Buptyansabix cpen, Desktop Russian
Edition. 150-249 VirtualWorkstation 1 year Educational Re-
newal License

5. Cucrema kommbroTepHoit MatreMatnku MATHCAD ¢ HeoOX0auMBbIMH TTaKETaMHU pacIIv-
pennii (O Parametric Technology Corporation).

6. Cucrema kommbioTepHo MatemaTuku MATLAB + SIMULINK ¢ HeoO0XoauMbIMHU
tynookcamu (© The MathWorks).

Ne norosopa

| IIepeueHp JIMLIEH3MOHHOTO MPOTrPAMMHOI0 00eCIEYEHHUS

Kontpakt Nel115-OAD®/2013
ot 05.08.2013

[Tpoanenne mporpaMMHOM TOIIEPIKKU U IPUOOPETEHHE TIPaB
IMOJIb30BAHMA IMPUKIJIAJHBIM IMPOIrpaMMHBIM oOecrieueHreM
MathWorks MATLAB

PTC Mathcad University Classroom Perpetual — Floating
Maintenance Gold

Kontpakt Ne127-AD®/2014 ot
29.07.2014

[IpenocraBienne 6eccpoyHBIX MPaB MOJIb30BAHUS TPOTPAMM-
HBIM OGCCHC‘-IGHI/ICM, BO3MOXHOCTbD 3arpy3KHu JIMIICH3UOHHOTO
porpaMMHOTO obecrieueHust uepes HTepHer:

Mathworks

MATLAB Wavelet Toolbox

Mathworks

Simulink, Signal Processing Toolbox
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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. [lepeuenb HHGPOPMAIHOHHBIX CIPABOYHBIX CHCTEM

1. Dnexrponnas oubnuoteunas cuctema eLIBRARY.RU:

http://www.elibrary.ru

2. Uudopmanmonnas cuctema «EquHoe okHO A0CTyma K 00pa3oBaTeIbHBIM pecypcam»:

http://window.edu.ru/window

3. PyOpukoH — KpynHeimii sHIukIonequueckuii pecype urepuera:

http://www.rubricon.com/

4. AHHOTUPOBAHHBIN TeMaTHUYECKUi KaTanor IHTepHeT pecypcoB Mo Qu3uke:

http://www.college.ru/

5. Karanor Hay4HBIX pecypcoB:

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

6. EcrecTBeHHO-Hay4YHBIIl 00pa30BaTeIbHbIN MOPTA:

http://www.en.edu.ru/catalogue/

7. ®u3uveckas SHIUKIONE U

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

8. Akanemuk — CloBapy 1 SHIIUKJIONEIUN Ha AKaJIEMUKE:

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

http://dic.academic.ru/dic.nst/enc_physics/150/AtomHas_cdu3uka/

9. Bukunenus — cBOOOTHAS YHITHKIIOTIC/THS.

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

10. ®usnueckas SHIUKIONEIHS

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

11. Anepuas ¢uswka B uHTepHeTre. CrnpaBouHas uHpopmamms. [IpoekT kadenpsr oOrieit
snepHo u3ukm (usmdeckoro dakyiapreta MI'Y, ocymectBisemslii npu noanepxke HUNAD
MIy

www.nuclphys.sinp.msu.ru/

12. ®usuka aromuoro sapa | SAnepHas pusuka B Uarepuere | HUMAD MI'Y

WWW.Sinp.msu.ru/ru/project/8343

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

(OnexTpoHHbIe Bepcun yueOHHUKOB, cTaTeil. CripaBouHas nHpopmalus. Y4eOHble MaTepua-
761 Kypca «Du3rka aTOMHOTO sJIpa ¥ 3JIEMEHTAPHBIX YaCTHID))

13. SAnepnas ¢uzuka B Untepuete | Ennnoe oxno gocryna | Kadbeapa obmieit ssnepHoii u-
3uk# puznyeckoro paxynprera MI'Y u HUMAD MI'Y

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

14. SAnepnas ¢pusuka — Bukuneaus

www.ru.wikipedia.org/wiki/SInepuas_dusnka

15. Sinepuas pusuka — Narod.ru

www.profbeckman.narod.ru/YadFiz.htm

16. ®uzuka HelTpuHO — Buneoreka

www.elementy.ru/video?pubid=432031
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17. Unctutyt Anepuoit ®usuku um. I'.M.bynkepa CO PAH

Www.inp.nsk.su/

18. DMOZ — World: Russian: Hayka: ®u3uka: Snepnas ¢pusuka: CrpaBounas nHGopMarus
www.dmoz.org/

9. MarepuajJbHO-TeXHHYecKasi 0a3a, HeoOXoAuMasi Jisl OCYLIEeCTBJIeHHs 00pa3oBa-
TeJBHOI'0 NMPOoIecca M0 JUCHUILINHE (MOIYJIIO)

VYcnemnas peanuzanus NpenojaBaHus JUCHUILIMHBL «Du3nka aTOMHOro fpa W 4acTUID)
npenoaaraeT Halu4rue MHHUMAIBHO HEOOXOAMMOro IS peanu3aluuu 0akaaaBpCKOW MpOrpamMmbl
NEepEeYHsl MaTepUaIbHO-TEXHUYECKOT0 00ECTICUEHHUS:

— JIEKIIMOHHBIE ayAuTOpuu (00OpYyIOBAaHHBIC BUICOMPOCKIIMOHHBIM O0OPYIOBAaHUEM IS
IpEe3eHTALMN, CPEICTBAMU 3BYKOBOCIIPOU3BEICHH S, SKPAaHOM, U UMEOIINe Bbixo B IHTepHeT);

— KOMIIBIOTEPHBIE KJIACCHI JIJISl POBEACHUS MPAKTUIECKUX 3aHATUH;

— JUCIUIEWHBIN KJIacC ¢ MEpPCOHAJbHBIMU KOMIBIOTEPAMHU JJISl MPOBENEHUS J1aOOPATOPHBIX
TPYIIOBBIX 3aHATHIA,

— IpOTrpaMMbl MOJIETTUPOBAHUS (PU3UYECKUX MPOLIECCOB B aTOMHOM (pU3HUKE;

— TporpaMMbl OHJIAMHOBOTO KOHTPOIIS 3HAHWN CTYACHTOB (B TOM YHCIE MPOrpPaMMHOE
o0ecrnieyeHne JUCTAaHLIMOHHOIO 00y4YeHHUs);

— HaJIW4YMe HEOOXOJMMOro JMIEH3MOHHOTO MPOTrpaMMHOro oOecredeHus (onepannoHHas
cuctreMa MS Windows; unrerpupoBanroe oducHoe npmioxenue MS Office; cuctembl KoMIbro-
tepHoit MaTeMatuku MATHCAD u MATLAB+SIMULINK ¢ Heo6X01uMbIMU TyJIO0KCaMHU.

JlaGopaTopust aTOMHOM W sAIEpHON (U3HKK OCHAIICHA CIICIYIONMM SKCICPUMEHTAIBHBIM
UHCTPYMEHTapUEM:

— ycranoBka ®KIJI-6 ¢ ocimumorpadgom CQ-5010A;

— ycranoBka JIKK-2 ¢ camonucuem H307/1;

— Ne-He nazep JI'H-203 ¢ BonbTMETPOM, KOMIIBIOTEPOM U IIPUHTEPOM;

— nabopatopusie komruiekcsl JIKK-4 u JIKK-5;

— criektporpadsr IDC-8 u xBapuessiii CII-28;

— ¢otoanekrponHsie kacceta MOPC-6 (MHOTOKaHaJIbHAS ONTHYECKAs PETUCTPHUPYIOIIAS
cuctema) s criekrporpada JJPC-8;

— ¢otoanekrponHsie kacceta MOPC-6 (MHOTOKaHaJIbHAS ONTHYECKAs PETUCTPHUPYIOIIAS
cuctema) s criekrporpada MCII-28;

— uckpoBoi reneparop MBC-29;

— criektpomeTp COIIP-2;

— nozumetp JAPI'3-02 u nozumetp-paarnomerp MKC-05;

— CUTHAJIM3aTOp 3arps3HEHHOCTH;

— labopaTopHasi yCTaHOBKA 0 U3MEPEHHIO NIepro/Ia Moypacmaia;

— pPaAMOMETPHI C OCIMIUIOTPa(OM U MEPEeCYETHBIM TPUOOPOM;

— nabopatopHas yctaHoBka YJIII-1;

— CHUHTWJUISILIMOHHBIE TPUOOPHI Pa3TUYHBIX THIIOB;

— MEepCOHATbHBIE KOMITBIOTEPHI C YCTAHOBJIEHHBIM MPOTPAMMHBIM KOMIUIEKCOM «Du3nka
Mukpomupa (MI'Y)».

[Ipn ucnonp30BaHUU ANEKTPOHHBIX U3JIAHUHN BY3 JIOJDKEH 00€CTIeYUTh KaXXA0ro o0yyarolie-
rocs BO BpEMsI CaMOCTOSATENbHON MOATOTOBKM pab0YMM MECTOM B KOMITBIOTEPHOM KJIACCE C BBIXO-
oM B UHTEpHET B COOTBETCTBUU C 00HEMOM M3yUaeMbIX AUCIUILINH.

Ne Bi paGor MarepuaibHO-TEXHUYECKOE 00SCIICUCHHE TUCIATLTHHBI

1/ (MoOJIyJisT) U OCHAIIEHHOCTD

1 JlekunoHHble 3aHATUSA | JIeKUMOHHAsA ayAUTOpHs, OCHAIIEHHAs MPE3CHTAllMOHHOMN
TEXHUKOU (IIPOEKTOp, DKPaH, KOMIBIOTEP/HOYTOYK) M COOT-
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BETCTBYIOIIUM IporpammHbeIM obecnieuenueM (I10), a Taxxe
JOCTATOYHBIM KOJIMYECTBOM I1OCAI0UYHBIX MECT:
Ne 209¢ (npoexkrop EPSON EB-1776W).

[TpakTHueckue AynuTopus OCHAIICHHAsT TPEMsSI MEJOBBIMU WM MAapKEPHBIMH

3aHATHUS JOCKaMH, TPE3eHTAIlMOHHON TEeXHUKON (IIPOEKTOp, HKpaH,
KOMIBIOTEP/HOYTOYK) M COOTBETCTBYIOLIUM IPOTPAMMHBIM
obecneuenueM (I10), a Takke MOCTATOYHBIM KOJIMYECTBOM
MOCAIOYHBIX MECT:
Ne 209¢ (npoexrop EPSON EB-1776W),
Ne 205¢ (mpoextop SANYO PLC-SW20A).

JlabopaTopHbIe JlabopaTopusi, YKOMIIJIEKTOBaHHAs CHEUATU3UPOBAHHON Me-

3aHATUA Oenpl0 U TEXHUYECKUMHU CPEICTBAMH OOY4YeHHsS] W DPaOOTHI:
MPE3eHTAlMOHHON TEXHUKON (IPOEKTOp, HKpaH, KOMIIbIO-
TEp/HOYTOYK) U COOTBETCTBYIOIIMM IPOTPaMMHBIM obecreye-
nueM (IIO), a Takke HAOCTATOYHBIM KOJHWYECTBOM IOCAI0Y-
HBIX MECT:
Ne 205¢ (mpoexkrop SANYO PLC-SW20A).

Kypcosoe KoMHaThb! 1711 BBIIOJTHEHHS KYPCOBBIX paboT:

MIPOCKTUPOBAHUE 202¢ UTuCC 6ak.; 137c UTuCC wmar.; 311 (PT, OuH, P®);
132¢ (D)

['pynmnoBsie Aynurtopuu:

(MHAMBUYATBHBIC) 209c¢, 207c, 205¢

KOHCYJIbTAIIUHN

Texymuii KOHTPOJIb, Aynuropun:

IIPOMEXYTOUHAS 209c, 205¢

aTTecTaIus

CamocrosiTenbHas Kabuner ans camMocTosTeNbHOM pabOTHl, OCHAICHHBIM KOM-

paboTta MBbIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJKJIIOYEHUS K CETH

«MHTepHEeT», MPOrpaMMOil SKpaHHOTO YBEIMYEHHS U obecrie-
YeHHBIH JOCTYNIOM B  JJIEKTPOHHYIO  HH(OPMAalMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA:

207c, 205¢

«YueOHast 1abopaTopusi aTOMHOM U siiepHOI pu3nKkn», aya. 225¢

JlabopaTopHbie padoThl

nmo JMCIMIJIMHaAM::
«Du3nKa aTOMHOTO SI/Ipa U YaCTHID»,
«Du3nKa aTOMHOTO s7Ipa
H DJICMCHTAPHBIX YaCTUID»

O6opynoBaHue U IPOrpaMMHO-

TEXHUYECKOe OCHalleHne yueOHol nabopa- | Koi-
TOPUH, OTHOCSIIIUECS TOJIBKO K JJAHHBIM BO
JTUCIUTUINHAM:

VYcranoBka ®KJI-6 ¢ ocmmummorpagom CQ- 1
5010A

Vcranoska JIKK-2 ¢ camonucuiem H307/1 1
Ne-He nazep JIT'H-203 ¢ BombT™METpOM, 1
KOMITBIOTEPOM U IPUHTEPOM

Jlaboparopubie komiekcsl JIKK-4 u JIKK- 2

5

Crnektporpadst APC-8 u kBapuesbiii MCI1-28 2

dortosnexrponnsie kaccera MOPC-6 (MHO-
TOKaHaNIbHASl ONITUYECKAsl PETUCTPUPYIOIIAS 2
cucrema) s criekrporpada JJDC-8
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®dorosnexktponHbie kaccera MOPC-6 (MHO-
roKaHaJbHasl ONTUYECKasi pETUCTPHUPYIOIIAs
cucrema) s ciekrporpacda MCII-28

Hosumertp JAPI'3-02 n no3umerp-paguomMerp
MKC-05

Curnainsarop 3arpsi3HeHHOCTU

JIaGopaTopHasi yCTaHOBKA IO U3MEPEHUIO
HepuoJia noiypacnaia

Paguometpsl ¢ ocipsuiorpadom u nepe-
CUETHBIM NPUOOPOM

JlaboparopHas ycranoBka YJIII-1

CI_II/IHTI/IJ'IJ'IHI_[I/IOHHLIe HpI/IGOpLI Ppa3INYHbIX
THUIIOB

IlepcoHanbHblE KOMITBIOTEPBI C YCTAHOBJIEH-
HBIM [IPOTPAMMHBIM KOMILTEKCOM «Du3rKa
Mukpomupa (MI'Y)»

HaGopHbIe KOMITIEKTHI IS IIPOBEICHUS J1a-
00paTOpHBIX PaOdOT (COSAUHUTEIILHBIE MOJTY-
M, ITHYPBI, KaOeJH, IepeXO0JIbl | JIp.)
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