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1. Heau v 3212494 M3YYEeHUST TUCHMUIIMHBI (MOTYJIs1)
1.1. lleanb ocBOEHUS TUCHHUILIHHBI

VYuebnas nucuuiuiiHa «CrienualibHble BONPOCH! AJEpHONW (PU3MKKM» BXOAUT B OJIOK ecTe-
CTBEHHO-HAy4YHBIX TUCIHILUINH, IPEIHA3HAYCHHBIX I (JOPMHUPOBAHUS Y yUYAIIUXCS €CTECTBEHHO-
HAY4YHOTO MHUPOBO3PEHUS O MPOLECccax U SIBICHUSX, CBA3aHHBIX ¢ (PM3NUYECKUMHU CBOMCTBAMHU MUK-
pOMUpA ¥ KBAaHTOBBIMHU SIBJICHUSIMU Ha YPOBHSIX aTOMapHOW U Cy0aTOMapHO#M CTPYKTYpHI BELIECTBA,
a TaK)Ke DJIEMEHTApHBIX 4acTULl. AKTyalbHOCTb NUCHUIUIMHBI «DU3MKa aTOMHOTO siipa U 4acTUL»
00yCIIOBJIEHAa IPUMEHEHUEM 3HAHUI, YMEHUI U HABBIKOB, IIOJYyYEHHBIX B IIPOLIECCE €€ U3YYEHUS,
JUI U3y4eHHs] JUCUUIUIMH U3 IPYTUX OJOKOB M YCIIEHIIHOI'O OCBOEHUS CIIELUAIBHOCTH B LIETIOM.

VYuebnas mucuuiuinHa «CrenuanbHble BONPOCH! SAEPHON (DU3UKW» CTAaBUT CBOEGH IIENBIO
u3yyeHue (PU3MUECKUX CBOIMCTB MHUKpOMHpA M KBAaHTOBBIX SIBJICHMH Ha YpPOBHAX CyOaTomMapHOH
CTPYKTYpBI BEILIECTBA U 3JIEMEHTAPHBIX YaCTULL.

1.2. 3agauyu TUCIHMILINHBI

OcHOBHBIE 337]a41 OCBOCHUS AUCIUILINHBIL:

— W3YYCHHE SKCIICPUMEHTAIBHBIX H TCOPCTHUECKUX OCHOB (PM3UKHM aTOMHOTO sjipa U dJie-
MEHTApPHBIX YaCTHUIl U PACCMOTPEHUE IKCIIEPUMEHTAIBHBIX IPUHIIUIIOB (DU3UKU BBICOKUX SHEPTHUH;

— YCBOCHHE OCHOBHBIX MOHSATHH (PU3WKH aTOMHOTO SiApa U JIEMEHTAPHBIX YacTHUIl, PyHIa-
MEHTAJIbHBIX B3aMMOJCHCTBUI MEXIy YacTUIIaMU MHUKPOMHpA, KiIacCU(DUKAIMKM SJIEMEHTAPHBIX
YAaCTHII B paMKaX MPUHSATHIX B SACPHON (DHU3MKE MOJICIICH.

BocnurarensHas 3aada 3akitoyaeTcsi B GOPMHPOBAHUH Y CTYACHTOB MPOPECCHOHATHHOTO
OTHONICHHS K TIPOBEACHHUIO HAYYHO-UCCIICOBATSILCKUAX U MPUKIAIHBIX paOdOT, B Pa3BUTHH TBOPUC-
CKOUM MHHIIMATHUBEI M CAMOCTOSTEIIHHOCTH MBIIUICHUS.

B pacuimpenHslii ciicok 001uMX 3a/1a4 AUCHUIUTHHBI BXOJAT CIEAYIONIUE 3a0auu:

— 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, SKCIIEPUMEHTAIbHBIM MPUHIIUIIAM (DU3UKHU BBICOKUX SHEPTHUI;

— OCHOBHBIM TTOHSTHSM U TMIPUHIIMIIAM (PU3UKH aTOMHOTO SIApa U dJIEMEHTAPHBIX
qacTull, (yHIaMEHTAIbHBIX B3aUMOJICHCTBUN MEXy YaCTHIIAMH MHUKPOMHUPA, KIACCH-
(UKaMU dJIEMEHTAPHBIX YaCTHUIl B PaMKaX MPUHSTHIX B SJICPHON (U3UKE MOJIEIICH;

— C Hay4HOU TOYKM 3PEHHUS OCMBICIMBATH U MHTEPIPETUPOBATH OCHOBHBIE TO-
JIO’KEHHS CyOATOMHBIX SIBIICHUI;

— MPUMEHSTH TOTyYSHHBIC 3HAHUS TSl TPAaBUILHOW WHTEPIPETAIIMH OCHOBHBIX
SIBIICHUH (DPU3WKH SIJIpa U DJIIEMEHTAPHBIX YaCTHII,

— HaATIKAIUM 00pa30M OIICHUBATH MOPSIKA (PU3NUECKUX BEIHUNH;

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

— chopmuposamy:

— HaBBIKM MPUMEHEHHS] OCHOBHBIX METO/I0B (PM3UKO-MAaTEMATHUECKOTO aHAIIM3a
JUTSL pEIICHUsT KOHKPETHBIX 3a71ad (DU3UKHA aTOMa, aTOMHBIX sIJIep M dJIEMEHTAPHBIX Ya-
CTHII;

— HaBBIKH (PU3UKO-MATEMATHIECKOTO MOICITUPOBAHHS,

— YMEHHE C TOMOIIBIO aeKBATHBIX METOJIOB OIICHMBATh TOYHOCTH M MOTPEII-
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HOCTb TEOPETUYECKUX PACUETOB U IKCIIEPUMEHTAIbHBIX U3MEPEHUI;
— YMEHHE aHAJIM3UPOBaTh (PUINUECKHUI CMBICI MOTy4YEHHBIX PE3YyIbTATOB.

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

Jucrumuaa b1.B.JIB.08.02 «CrnenuanbHbie BONPOCH! SACPHON (U3UKKY BXOJIUT B JTUCIIH-
wHel 10 BeIOopy b1.B.JIB BapuatuBnoii yactu b1.B 6noka 1. {uctummunast (Moxynun) b1 yue6-
HOTO IUIaHA.

JlucuurianHa JOTHYECKH U COIEPKATEIbHO-METOUYECKU CBsI3aHA C TUCHUILTUHAMUA MOJY-
neit «Marematukay, «O6mas dpuzukay, «O0mun Gu3ndeckuii mpakTuKym». JJisi OCBOCHHS JaHHON
JTUCIUTUTMHBI HEOOXOIUMO BJI/IETh METOIaMU MaTEMaTUYECKOTO aHAN3a, aHATUTUYECKON TeOMEeT-
pUM, JUHEHHOW anreOppl, peleHueM anredpanueckux, IuddepeHIaNbHbIX U HHTETPajbHbBIX
ypaBHEHUI; TeOpHH (HYHKIIUH KOMILJICKCHOTO TIEPEMEHHOTO, TECOPUU BEPOSITHOCTEH U MaTeMaTuyde-
CKOM CTaTHCTHKH; 3HATh OCHOBHBIC (PU3MUECKHE 3aKOHBI; YMETh MPUMEHSATh MaTeMaTHUYECKUE Me-
TOJBI ¥ (PU3UUECKHE 3aKOHBI JIJIsl PeICHUS MPAKTUYSCKUX 3a/1a4.

B pesynbrare u3ydeHHs] HACTOSIIEH AUCHUIUIMHBI CTYACHTHI JIOJDKHBI MOJTYYUTh 3HAHUS,
UMEIOIINE HE TOJIBKO CaMOCTOSITENIbHOEC 3HAYCHHE, HO M obOecreynBaronue 0a30BYIO MOATOTOBKY
JUISL YCBOEHUS JUCIUIUIMH 0a30BOM M BapuaTuBHOW yactel Onoka 1 «JluctumimHel (MOZYIH)»
y4eOHOro IJIaHa.

1.4. IlepeyeHb MIAHUPYEeMBIX pe3yJIbTATOB 00y4YeHHS MO AHCHUILUINHE (MOYJIO), CO-
OTHECEHHBIX € IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOeHHUsI 00pa30BaTeIbHOI MPOrpaMMbl

N3ydyenne nanHoi y4eOHON AUCUUIUIMHBI HAMpaBiIeHO Ha (popMHupoBaHUE Y 00yUYaIOMIUXCS
cnenyromux komrerenuuii: OIIK-1, TIK-1.

No Nunekc Conepxanue B pe3ynbrare n3ydeHus yaeOHON AUCIIUTLTTHBI
o | oM KOMIETCHIINH 00y4aronuecs T0JKHBI
TEHITUU (unu e€ yacTH) 3HATh yMeThb BJ1aj1eTh
1 | OIIK-1 | cnocoOHOCTH K OBJa- | — COBPEMEHHBIE | — MPUMEHATH MO- | —  METOJaMu
JICHUIO 0a30BbIMU | IPEJCTABICHUS | JIy4YE€HHBIE 3HAHUS | IPOBEICHUS
3HaHUSIMH B OOJIACTH | O CBOWCTBAaX H | Ui TPAaBHIBHOHN | (PU3UIECKUX
MaTeMaTUKU MU €ecTe- | CTPYKType UHTEpIpeTalun UCCIIeI0BaHUN
CTBEHHBIX HayK, HX | aTOMHBIX SJIep, | OCHOBHBIX SIBJIe- | H U3MEPEHUH;
UCIOJIb30BAHUIO B | OCHOBHBIE 3aKO- | HUM (PU3UKHU A1pa | — HaBbIKaMU
npoecCHOHATBLHON HBl, WICH W | W DJIEMEHTAPHBIX | MPUMEHEHUS
JesTeNbHOCTH OPUHLUIBL  (U- | YACTUI] U HaJJle- | OCHOBHBIX Me-
3MKH  sIpa W | Kalmled  OICHKH | TOMOB  (U3M-
9JIEMEHTApPHBIX | HOPSAKOB  (U3HU- | KO-
[K-1 CIOCOOHOCTh ~ TIOHH- | YaCTHUI] B MX UC- | YECKHUX BEJIMYMH; | MaTeMaTH4e-
MaTh MPUHIMIBI pa- | TOPUUECKOM — TPUMEHSATh CO- | CKOTO aHalu3a
OOTBI M METOJBI DKC- | CTAHOBJICHWU W | OTBETCTBYIOIIUE | ISl PEIICHUS
TTyaTanuu COBpe- | pa3BUTHH, Me- | METOABl  IPOBE- | €CTECTBEHHO-
MEHHOH  paJHodJieK- | Tonbl  (U3MKO- | MeHust  (u3nde- | HAYYHBIX — 3a-
TPOHHOH M ONTHYE- | MaTeMaTHye- CKUX HCCIIeIoBa- | Jad;
CKOM ammaparypel MW | CKOTO MOJEIU- | HIHK W HW3MEpe- | — HaBBIKAMH
obopynoBaHus pOBaHUA M TEO- | HU; 00paboTku U
PETHYECKOTO — TIPUMEHSTH OC- | HHTEPIPETH-
UCCIIEI0BaHUS HOBHBIE METOJbI | pOBaHUS  pe-
sBNeHUN (Qu3u- | pU3nKo-mMaTema- | 3yabTaToB (Hu-
KU aTOMHOT'O | THUYECKOTO aHallU- | 3UKO-
pa W DJIEMEH- | 32 JJIs pelleHHs | MaTeMaTuyec-

3




TapHbBIX YACTHII;
—  JKCIEpUMEH-
TalbHBIE METO-
Ibl  W3YYCHHS
SIEPHBIX ~ peak-
LW, TPUHLMUIBI
YCKOpEHUS 3Jie-
MEHTapHBIX 4Ya-
CTUIl U  sJep,
¢busnyeckue
MPUHLMIIBL  pa-
00TBl YCKOpHTE-
JIe H3JIeMeHTap-
HBIX 4YacTHI |
ux Kiaccuduka-
LUIO;

— TMPaKTUYECKUE
METOJIbI ~ PEeru-
CTpallii W aHa-
nu3a  3apshKeH-
HBIX YaCTHIL;

— MIPUHIIMIIBI
YCTPOWMCTBA U
(G YHKIIMOHUPO-
BaHUS OKCIICPH-
MEHTaJIbHBIX
npuboOpoB  Kak
JUIS WCCIIeI0Ba-
HUS SiAep U die-
MEHTapHbIX 4Ya-
CTHII, TaK W JUIS
perucTpanu  u
aHainM3za  3aps-
YKEHHBIX YaCTHII.

€CTECTBEHHOHA-
VUHBIX 3adad U
($U3UIECKOTr0 MO-
NeTUPOBaHUS B
MIPOU3BOJICTBEH-
HOH IIPAKTHUKE;

— NPUMEHSTH I0-
Jy4eHHBIE Teope-
TUYECKUE 3HAHUA

JUISL peuieHus
KOHKPETHBIX
MPUKIAIHBIX — 3a-

Jad B mpodeccu-
OHAJBHON O0uia-
CTH;

— ¢ TIOMOIIBIO
aJIeKBaTHBIX Me-
TOJIOB OIICHUBAThH
TOYHOCTH U TIO-
IPEIIHOCTh  TEO-
peTHYecKux pac-
YeTOB U JKCIIe-
PUMEHTAITLHBIX
W3MEPEHUM, aHa-
IU3UpOBaTh  (hu-
3UYECKUN CMBICT
MOJTyYEHHBIX pe-
3yJbTATOB.

KOI0 MOJICIIH-
pOBaHMS, TEO-
pPETUYECKOTO
pacuera u
AKCIIEPUMEH-
TaJIbHOTO HC-
CJICIOBaHUS;
—  HaBBIKAMH
MIPUMEHEHUS
MOJTYYEHHBIX
TeopeTuye-
CKMX 3HaHWM
JUISL  peILICHUS
MPUKIaTHBIX
3ajad4.

2. CTpyKTYypa M coiepKaHNe QM CIHUIIIHHbI

2.1. PacnpenesieHne TPYA0EMKOCTH IHCUMIIJIMHBI 10 BUaM padoT

OO0mast TpyA0EMKOCTh TUCLUIUINHBI cOCTaBIsieT 2 3ad. ef. (72 waca), UX pacrpenene-
HUE TI0 BUJaM padoT mpeacTaBiieHo B Tabnuiie (011 cmyoenmos ODO).

Bun yuebHoit paboThl Bcero CemecTtpbl
4acoB (dacer)
5
KonrakTHas padora, B TOM YHcIe:
AyIuTOpHBIE 3aHATHS (BCEro): 40,2 40,2
3aHSATHUS JIEKITMOHHOTO THIIA — — — — —
JlaGopaTopHble 3aHATHS — — — — —
3aHATUS CEMUHAPCKOTO TUIA (CeMHUHAPBI, IPAKTHYECKHE 36 36 B B B
3aHATHSA)




Nuas koHTaKTHas padora:
KonTponb camocrositenbaoi pabotsl (KCP) 4 4
ITpomexxyrounas arrectanus (MKP) 0,2 0,2
CamocrosiTelibHAasi paboTa, B TOM YHcJIe:
KypcoBas pabora — — — — —
[TpopaboTka yueObHOro (TEOpeTUYECKOro) MaTepuana 12 12 — — —
BrinonHenue WHAMBUYyaTbHBIX 3aJaH (TIOITOTOBKA 78 78 3 3 3
COOOIIECHUH, TPEe3EHTAIUI ) ' '
Pedepar — — — — —
[ToaroroBka K TeKymeMy KOHTPOJIIO 12 12 — — —
KonTpoas:
IToaroroBka K sK3aMeHy — —
O01mas Tpy10eMKOCTh yac. 72 72 - - -
B TOM 4HCJIe KOHTAKTHAsA 40,2 40,2
pabora
3a4. ex. 2 2

KonTakTHas pa60Ta IIpu IIpPOBCACHHUHA y‘Ie6HbIX 3aHATUN 1O JUCHUITINHEC ((CHGLII/IaJ'ILHLIC
BOIIPOCHL ﬂ[[@pHOfI (1)H31/IKI/I>> BKJIIOYAET B ceOs: MMPAKTUYCCKUC 3aHATUA, T'PYIIIOBBIC U MWHAUBUAY-
AJIbHBIC KOHCYIIbTAIIMM,; IPOMEKYTOYHAs aTTCCTalys B YCTHOﬁ Q)opMe.

2.2. CTpyKTYpa THCHUILINHBI

Pacnipesienienre BUI0B yueOHOM pabOThl M UX TPYAOEMKOCTH I10 PaszesiaM JUCIUILIHHBL.
Pasnernsr (TeMbl) AMCIUIUIMHBL, H3y4aeMble B 5  cemecrpe (ounas ghopma):

KomndgecTBo yacos
b HaumenoBanue pa3zaenos (Tem) AyRHTOpHAS Bf:;ﬁjf
n/m Bcero pabota KCP
pabora
J | 113 | JIP CPC
1 |CgoiicTBa aTOMHBIX sJIep 8,8 4 48
2 |PagmoakTUBHOCTH 18 10 2 6
3 [SlmepHble peakuun 18 8 2 8
4  |B3aumopeicTBHE SIEPHOTO U3ITyUEHUS C 12 6 6
BEIIECTBOM
5 |YactHibsl 1 B3aUMOAENCTBUSA 15 8 7
HUroro no gucumninne: 71,8 36 4 31,8

[Tpumeuanue: JI — nexuun, [13 — npaktudeckue 3ausatust / cemuHapsl, JIP — mabopaTopHbie
sanstusi, CPC — camocrositenbHas pabota cryaenta, KCP — KOHTpOJIb caMOCTOSTENBHON paOOTHI.

2.3. Conep:xanue pa3iesoB (TeM) THCHUTLIAHBI

2.3.1. 3auaTus JeKIUOHHOr0 THIIA

CornacHo yueOHOMY IUIaHy 3aHSTHS JEKIIMOHHOTO THUIA IO JaHHOW TUCIUIUIMHE Tpey-

CMOTpeHbI B pamkax yueOHo# nucuuminbbl b1.5.09 ®usnka atomHOro sijpa U 4actuil (CM. COOT-
BeTcTBYOIYyIo PIIJT).



2.3.2. 3aHATHUS CEMUHAPCKOI0 THMA

/o

Haumenosanue
pasnena

Coneprxanue pasjaena

®dopma TeKyIEero
KOHTPOJIS

CBoiicTBa aTOM-
HBIX sIIep

OcHOBHBIE 3Tanbl Pa3BUTUSA QUBUKU
ATOMHOTO S11pa ¥ JIEMEHTAPHBIX YaCTHULI.
Macmta0sl siBlIeHH MEKpoMupa. OO01ue
CBOMCTBA aTOMHBIX s1ep. Hykionsl. M30To18L,
n300apsl, U30TOHBL. I1OTHOCTH siEpHOTO Be-
niecta. Mi3MepeHuss B MUKPOMHUPE U €JUHULIBI
U3MepeHus GU3NUECKUX BEIUYUH B JIepHON
busuxe.

Pasmepsr u hopma saep. [Iporon-
HEHUTpOHHAs MOJEIb Aapa. 3apsay sapa. Macca
U 3Heprus cBs3u sapa. Jledekr mace. Y aens-
Has sHeprus cBs3u. [lomysammupuaeckas Gop-
MyJia Balilizekkepa Ji1s 3HEpPIrUu CBSA3M 1pa.
N-Z nuarpamMMa aTOMHBIX s1iep. Maruueckue
aapa. CtaOuibHbIE U paMOaKTUBHbIE SIPa.
CnuH 1 MarHUTHBIA MOMEHT HYKJIOHOB U sJIpa.
S nepHblii MarHeToH. MeTobl OIIpeIeeHUs
CIIMHA U MarHUTHOT'O MOMEHTA sA/ipa. A nepHblii
MarHuTHbIN pe3oHaHC. CBEpXTOHKas CTPYKTY-
pa CHEKTpaIbHbIX JUHUM. JMIIOJIBHBIN U KBAJI-
PYIOJIBHBIN 3JIEKTPUYECKHE MOMEHTBHI SAPA.
KBaHTOBOMEXaHMYECKOE ONUCAHKE SIEPHBIX
cocTosiHUI. UeTHOCTh BOJTHOBOM (DYHKITUH.
Bozons! u pepmuonsl. [Tpunnun [Taynu. Cra-
TUCTHUKU sifep. M3oTonmdeckuil criuH sapa.
[IpocTpancTBeHHas nHBEpCHs. 3apsI0BOE CO-
npspkenue. O6pamenue Bpemenu. CPT-
TEOpeMa.

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

PagnoakTHBHOCTH

PannoakTuBHBIE IpEBpaICHUS SIED.
EctecTBeHHas 1 UCKyCCTBEHHasl palOaKTHB-
HOCTh. CTaTUCTUYECKHI XapaKTep paanoaK-
TUBHOTO pacrnaja. 3aKOHbI paJUOAKTUBHOTO
pacnana. PaguoaktuBHbIe cemencTBa. Bubl
PaauOAKTUBHOIO pacraja.

Anbda-pacnan saep. DHepreTuueckoe
paccMmoTpenue anbda-pacnana. CrieKTpsl aib-
¢a-yacTull. 3aBUCUMOCTb NIEpHO/ia MoTypac-
naja ot SHepruu anbda-yactuil. MexaHusm
anba-pacnanga. TyHHENbHBINH 3P PeKT.

bera-pacnaz sinep. Buasl 6era-pacnaza.
DHepreTUYecKii CekTp 6era-yacTHll.
HelitpuHo 1 ero cBoicTBa. DKCIEPUMEHTAIIb-
HO€ J10KAa3aTeIbCTBO CYLIECTBOBAHMS HEUTPH-
HO. DiieMeHThl Teopuu Oeta-pacnazaa. Paspe-
IICHHBIE U 3anpelieHHbe OeTa-nepexossl. He-
COXpaHEHHE YETHOCTH B OeTa-pacnaje.

l'amma-n3nyuenue saep. BeposatHocTs
raMma-repexoja u npasuia oroopa. Buyr-

OTBeThl Ha KOHTPOJIb-
HbIE€ BOIIPOCHI / BbI-
IIOJIHEHUE TPAaKTHYE-
CKHX 3aJaHU / KOH-
TPOJIbHBIE PAOOTHI
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PEHHSISI KOHBEPCHS SJICKTPOHOB. S iepHas u3o-
Mepusi. Pe30HaHCHOE MOTTIONIEHUE H3TYICHHUS.
Dddext Meccbayspa 1 ero npakTHIECKOe
MIPUMCHCHHE.

SAnepHble peakuu

SnepHble peakuuy, UX CUMBOJIUKA U
knaccuukanus. 3aKOHbI COXPAHEHUS B sIlIEP-
HBIX peakuusax. JHeprus peakuu. [Ipsmeie
SIIEPHBIE PEAKIIUU U PEAKLUU, UAYIINE Yepes
oOpa3oBaHHe cOCTaBHOrO sAapa. Mojensb co-
CTaBHOTO fAJIpa. DHEPreTUYECKas CXeMa sep-
HoU peakuuu. [Topor sHI03HEpreTHYECKOi
peakuuu. MmnynscHasa quarpamma 1 saep-
HOM peakuuu. IMIyibCHbIE JUarpaMMbl pac-
CEsTHUS B SIIEPHBIX pEeaKLMsIX. 3aKOHbI COXpa-
HEHUS [P IEPHBIX B3aMMOJIEUCTBUX. S nep-
HbIE€ peaKuu ¢ 00pa3oBaHUEM KOMIayH si/i-
pa. Pe3onaHcHbIe siaepHble peakuun. Popmyna
bpelita—Burnepa. Peakuuu npsmoro siaepHOro
B3auMozeiicTBus. Peakiuu cpeiBa. Bzaumo-
JIENCTBHE HEUTPOHOB C s ipaMu. S iepHsble pe-
aKILMM M0J] ACHCTBUEM JIETKUX 3apsKEHHBIX
gacTull (anb}a-4acTil, IPOTOHOB U ICHTPO-
HOB). DOTOsIEPHBIE PEAKIIUU.

Jlenenue u cuHTe3 aTOMHBIX sa1ep. Oc-
HOBHBIE KCIIEPUMEHTAJIbHBIE IaHHbIE O JIeJe-
HUH U SHEPTETUYECKUE YCIOBUS JCIICHHUS.
DneMeHTapHas Teopusl ieJeHus. BolnyX1eH-
HOE U CIIOHTAHHOE JielIeHne. Bropuunsble
HeUTpoHsI. LlenHoit npolecc saepHoro aemie-
HUS U €r0 NPAaKTUYECKOe MpUMEHeHue. Peak-
LIUY Ha MEJUICHHBIX U Ha OBICTPHIX HEHUTpOHAX.
TpaHCypaHOBBIE 2JIEMEHTHI. SIE€pHBIEC B3PBIBHI.
SnepHble peakTopbl. CHHTE3 JETKUX SAEP.
Tepmosinepusie peakiuu. [IpoGiems! yripas-
JIIEMOI'0 TEPMOSIICPHOTO CUHTE3a. SInepHbie
peakuuu B 3Be31aX. [IpOTOHHO-TIPOTOHHBIH
[HKJ. YTJIEPOAHO-a30THBIN [IUKII.

OTBeTHl Ha KOHTPOJIb-
HBIE BOTIPOCHI / BBI-
MOJTHEHHE TIPaKTHYe-
CKHUX 3aJJaHHi / KOH-
TPOJIbHBIE PAOOTHI

B3aumonaeiictue
AJIEPHOTO U3ITy4e-
HUS C BEIIECTBOM

OO6m1as XxapakTepruCTUKa B3aUMO,1EH-
CTBUS 3apsDKEHHBIX YacTHIL, HEUTPOHOB U
raMMma-KBaHTOB ¢ BeliecTBoM. Monunzannon-
HOE TOPMOXKEHHE 3apsKEHHBIX YaCTHI] B BE-
mectse. [loTepu sHEepruM Ha HOHU3AIUIO U
B030Yyx1eHre aToMOB. CBOOOHBIH Mpooer,
3aKOH IMOTJIOLIEHUS, IJTMHA MOTJIOEHUS, pa-
JUAIMOHHAs AJIMHA PAacCEesHUS, MOJIOIIEHHAs
no3a. CBs3b npobera ¢ sHeprueid. Bzanmoneii-
CTBUE HEUTPOHOB C BEIIECTBOM. 3aMEAJICHUE
HEUTpOHOB. [IpoxoxkaeHne raMMa-u3TydeHUs
yepes BelecTBo. buonoruueckoe nelicteue
WOHM3UPYIOIINX W3MydeHuil. Jlosumerpus u
3alUTa OT MOHU3UPYIOIUX U3ITYYEHHH.

OTBeTHI HA KOHTPOJIb-
HbIE BOMIPOCHI / BBI-
MTOJTHEHHUE TMPAKTHYE-
CKMX 3aJaHUN

YacTHIIBI U B3aU-

UYetbipe THNA QyHIAMEHTAIBHBIX B3au-

OTBETHI HA KOHTPOJIb-
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MOJICHUCTBUS Mo ercTBUiA. KOHCTaHTHI U pagnychl B3aUMO- HBIE BOTIPOCHI / BBI-

nerictBus. [I[puHIUITBI OMMCaHUs B3aUMOIEH - MOJIHEHUE IIPAKTHUYE-
CTBHS YaCTHIl B KBAHTOBOM Teopuu moss. Ile- CKUX 3aJaHui / KOH-
peHocuuku B3aumoencteud. [lonstue o qua- TPOJIBHBIC PAOOTHI

rpammax detinmana. Knaccudukarus aie-
MEHTapHBIX YacTHUIl B pamkax CTtaHaapTHOM
Mopenu. Yactune! u B3aumoaenctausa. Kiac-
cuduKanus MeMeHTapHbIX YyacTuil. OCHOBHBIC
XapakTepUCTUKH yacTull. KamubpoBouHsie 00-
30HBI, JICITOHBI U aJIpOHbI. DyH/TaMEHTAJIbHbBIC
yacTuilbl. KBaHTOBBIE YKCIIa 3JIEMEHTAPHBIX
yactull. Yactuusl 1 anTudactTuubl. [Iponeccer
AHHUTWISIITIU. B0o30yKI€HHbIE COCTOSIHUS a/]1-
poHoB. YacTuiisl-pe30HaHChl. 3aKOHBI COXpa-
HEHUSI B MUPE 3JIEMEHTAPHBIX YaCTHII.

IlpakTH4yeckue 3aHATUA

Ne
No Kon-Bo
pasnena HanMeHoBaHHe MPAKTUYECKOTO 3aHIATHS
/1 YacoB
JUCHUILINHBI

1 1 CBoiiCTBa aTOMHBIX SIIEP 4
2 2 PanmoaxkTuBHOCTH 10
3 3 SnepHble peakuu 8
4 4 B3anMozeincTeue saepHOro u3iay4eHus ¢ BEECTBOM 6
5 5 YacTunsl ¥ B3aMOJIEHCTBUS 8
Hroro: 36

2.3.3. JlaGopaTopHble 3aHATUS

CornacHo yueOHOMY IJIaHy JIaOOpaTOPHBIE 3aHATHS MO JaHHON AMCHUIIIMHE PEeTyCMOTpe-
Hbl B pamkax ydeOHoW aucuumiudbl b1.6.10 O0mmii ¢pusndeckuit npaktukym (Pu3uka aTOMHOTO
snpa 1 yactuil) (cM. cooTBeTrcTByromyto PITJT).

2.3.4. llpumepHasi TeMATHKAa KYPCOBBIX padoT (IPOEKTOB)

CormacHo y4eOHOMY IUIaHYy KYypCOBBIE PaOOThI (MPOEKTHI) MO JAHHOW IUCIUIUINHE HE
MPEAYCMOTPEHBI.

2.4. TlepeyeHb y4eOHO-MeTOAMYECKOro ofecrnevyeHHsl /I CaMOCTOATEIbHOH PadoThI
00y4aroIUXCcH M0 JUCUHUILIMHE (MOTYJII0)

No Bix CPC [Tepedyens yueOHO-METOIUIECKOTO 00ECTICUCHUS TACITUTTHHBI
n/n 10 BBINOJIHEHHIO CAMOCTOSITENbHON paboThI
1 | IlpopaboTka yue6HOro |MeTonuyeckue yKazaHusi 10 OpraHHU3alliU CaMOCTOATENbHOH pa-
(TEOpeTHYECKOro) OO0TBHl CTYJIEHTOB, YTBEp)KICHHbIE Kadeapol ONTO3JIEKTPOHUKH,
MaTepuaia); npotokon Ne 6 ot «01» mapta 2017 1.

BBITIOJTHEHHE UHAUBUTY-
aJIbHBIX 3aJaHUH,
pedepar;
MOJArOTOBKA K TEKYILEH
Y IPOMEKYTOUYHON




aTTecTalun

2 | IloaroroBka K mpakTu- (MeToanYecKHe yKa3aHHs 10 OpraHM3allyd CaMOCTOSITEIbHON pa-

YECKUM 3aHATUSIM OO0TBHI CTYIIEHTOB, YTBEp)KICHHbIE Kadeapoll OMNTOAIEKTPOHHKH,
npotokos Ne 6 ot «01» mapra 2017 1.

3 | IoxmroroBka k Bbmodi- |MeToauueckue yka3zaHHUS 10 OpPraHU3allid CaMOCTOSITENbHOUM pa-

HEHHIO Ta0OpaTOPHBIX |0OTHI CTYJEHTOB, YTBEpXKIEHHBbIE KadeIpoll ONTOIIEKTPOHUKH,

pabor npotokoi Ne 6 ot «01» mapra 2017 1.
No [lepedyenp yueOHO-METOIMUECKOTO 00ECTICUCHHS
I /II Haumenosanue pa3zaena (Tembl) JUCIUIUIMHBI [0 BBIITOJIHEHUIO
CaMOCTOSITEJIbHOW PabOTHI

1 |CgoiicTBa aTOMHBIX sJIEP 1. Uponos U. E. KBantoBas ¢usuka. OCHOBHBIC
2 |PagmoakTuBHOCTH 3akoHbl. — M.: BUHOM, Jla6opatopus 3uanuii, 2010.
3 [Slmepuble peakiuu (moca. crep. u3a. M.: BUHOM. JlabopaTtopust 3HaHHIA,
4  |BzammogeiicTBue anepHoro n3ny- |2014.)

YCHHUS C BEIICCTBOM 2. Uponor N.E. KpantoBas ¢musuka. OCHOBHBIC
3aKOHBI: y4eOHOe MocoOue [DIEeKTpPOHHBIN pecypc]:
yueb. mocobue — DnekTpoH. naH. — MockBa: M3ga-
TenbcTBO «Jlaboparopus 3Hanumi», 2017. — 261 c. —
Pexxum gocryna:

https://e.lanbook.com/book/94103
3. Myxun K.H. DkcniepumenransHas sinepHas pu-
3uka: yueOnuk: [B 3 1.] / T. 1: ®dusuka aTOMHOTO sIpa.
Uzn. 6-e, uctip. u gom. — CIIO. [u ap.]: Jlans, 2008.
5 |UacTulibl 1 B3aNMOICHCTBIA 4. Myxun K.H. DxcnepumenranbHas sinepHas Gu-

3uka: yueOHukK: [B 3 1.] / T. 2: ®usuka saepHbIX peak-
mui. Uzn. 6-e, ucnp. u gom. — CII6. [u ap.]: Jlaws,
2008.

5. Myxun K.H. DkcniepumenransHas sinepHast pu-
3uka: yaeOHuk: [B 3 1.] / T. 3: dusuka s3neMeHTapHbIX
yactull. Uzn. 6-e, ucnp. u gom. — CIIOG. [u np.]: Jlans,
2008.

6. Myxun K.H. DxciepumenTanbHas saepHas (u-
3uka. B 3-x 1. T. 1. ®u3uka aromHoro sapa [Dnek-
TPOHHBIA pecypc]: yued. — DnekTpoH. naH. — CaHKT-
[TerepOypr: Jlanb, 2009. — 384 c. — Pexxum noctyna:

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

7. Myxun K.H. DkcniepumenrtansHas siaepHas Gpu-
3uka. B 3-x 11. T. 2. ®usuka saepHbIX peakiuil [Dnex-
TpOHHBIN pecypc]: yueb. — DnekTpoH. aaH. — CaHKT-
[TeTepOypr: Jlans, 2009. — 326 c. — Pexum nocryna:

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

8. Myxun K.H. DxcniepumenTanbHas saepHas (u-
3uka. B 3-x tr. T. 3. ®u3nka 31eMeHTapHbIX YaCTHI]
[DnexTpoHHBIN pecypc]: yued. — DIEeKTpOH. JaH. —
Cankr-IlerepOypr: Jlans, 2008. — 432 c. — Pexxum no-
cTyma:

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



https://e.lanbook.com/book/94103
https://e.lanbook.com/book/277
https://e.lanbook.com/book/279
https://e.lanbook.com/book/280

Y4eOHO-MeTOoINUeCKe MaTepHallbl IJIsl CAMOCTOSATENIbHONW paboThl 00yJYaroMmUXCs U3 YHcia
MHBAJIUOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTAMHU 310poBbs (OB3) mpenocrasnstorcs B Gop-
Max, aJalTHPOBAHHBIX K OTPAHMUYCHHUSM UX 3/I0POBbS U BOCHIPUATHUS HH(DOPMAITIH:

Jlist 11 ¢ HapyIEHUsIMU 3pEHMSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JList L ¢ HapyLIEHUsIMU CIlyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jlist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUT'ATENIBHOTO alapaTra:

— B mieyaTHoM opme,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JlaHHBIN TIepedYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTa 00yda-
FOLIMXCSL.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B npornecce npenogaBanus AMCUUILUIMHBI UCTIOJIB3YIOTCS CIIEYIOLNE METOIbL:

— NPOBEACHUE NTPAKTUUECKUX 3aHATUH;

— JIOMalIHKE 3aJaHUs;

— 0Ipoc;

— UHJUBHlyaJIbHbIE IPAKTHUECKUE 3a/IaHMS,;

— KOHCYJIbTAIIMU MIPEIOIaBATENICH;

— caMoCTOsATeNbHas paboTa CTY/AEHTOB (M3y4eHHE TEOPETHUECKOro MaTrepuaia, MoAroToBKa
K J7a00paTOPHBIM 3aHSTHSM, BBIIOJHEHHE JOMAIIHUX pabOT M WHAMBHIYATbHBIX THIIOBBIX pacde-
TOB, OJOTOBKA K OIIPOCY).

[To m3ydyaeMoil AMCUMILIMHE CTYAEHTAM MPEAOCTaBISAETCSI BO3MOXKHOCTh OTKPBITO IOJIb30-
BaThCsl (B TOM YHUCIIe KONUPOBATh HA JIMYHbIE HOCUTEIM MH(POPMALMU) MOATOTOBICHHBIMU BEIY-
MM JaHHYIO TUCUUIUIMHY IperoaaBaTesieM MaTepralaMi B BUJE 3JIeKTPOHHOI0 KOMILIEKCca co-
NPOBOK/IEHN I, BKJIIOYAIOIIETO B ce0sl:

— 3JIEKTPOHHBIE KOHCIIEKTHI JIEKLIUH;

— 3JIEKTPOHHBIE TIaHbI MPAKTUYECKUX (CEMHUHAPCKUX) 3aHATHI;

— DJIEKTPOHHBIE BapUaHThl y4E€OHO-METOJUYECKUX MOCOOMI NJIsl BBINOJIHEHUS J1abopaTop-
HBIX 3aJIaHUMH;

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

— Pa3HOOOPA3HYIO JONOIHUTEIbHYIO JIUTEPATYPY, OTHOCSIIYIOCSA K U3ydaeMOoil AUCIUIUINHE
B 3JIEKTPOHHOM BHJE (B Pa3lIMYHBIX TEKCTOBBIX (hopmarax u rpaduueckux opmarax, a Takxe B
dopmarax *.pdf, *.djvu.

ComnpoBoK/ieHHE CaMOCTOSTENbHOM pabOThl CTYJEHTOB TAaK)KE OPraHW30BaHO B CIIEAYIOIIMX
dopmax:

— YCBOEHME, JI0IIOJIHEHHE U BHUKAaHUE B pa30upaeMble pa3ziesibl JUCHMILUIUHBI IPU TOMOIIN
3HAHMM TOJIy4a€MbIX IO CPEACTBAM M3YUYEHHUS PEKOMEHAYEMOW JIMTEPATypbl U OCYLIECTBIIIEMOE
yTeM HamucaHus pedepaTuBHBIX padoT;

— KOHCYJbTAllUU, OPTaHU30BaHHBIC JJISI Pa3bsICHEHUS MPOOJIEMHBIX MOMEHTOB IIPH CaMo-
CTOATEIbHOM HM3YUYEHUHU T€X WJIM MHBIX acIEeKTOB Pa3/esioB ycBauBaeMoW MH(OpMalUU B AUCIH-
IUIMHE.

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

— 00CY)KJIeHHE CIIOKHBIX M JJUCKYCCHOHHBIX BOIPOCOB U MPOOJIEM U pa3perieHue npooiiem;

— KOMIIBIOTEPHBIE 3aHSTHUS B PEKUMAX B3aUMOJICUCTBHS «IIPETOIaBaTeNlb — CTYAEHT), «CTYIEHT
— IIPETIOJIaBATENbY, «CTYAEHT — CTYAECHTY;

— TEXHOJIOTUM CMEUIAHHOTO O0y4YeHHUs: UCTAHIIMOHHBIE 3aJJaHUsl U YIIPa)KHEHUS], COCTAaBICHUE
IJI0CCapUEB TEPMUHOB U OTIPEAEIEHUH, TpymioBbie MeToibl Wiki, HHTepHET-TeCTHUPOBAHUE U AHKETHU-
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pOBaHUeE.

WNutepakTuBHBIE 00pa30BaTeIbHbIE TEXHOIOTHH, UCIIOIb3YEMbIE B Ay IUTOPHBIX 3aHATHUSIX:

— TEXHOJIOTUS PA3BUTHUSI KPUTUUECKOTO MBIIILIICHUS;

— UCIIOJIB30BaHUE CPE/ICTB MYJIbTUMENA;

— W3yUYeHUE W 3aKperieHne HOBOTO MaTepuana (MHTEpaKTHBHAS JISKIHs, paboTa ¢ HaTJs -
HBIMH TIOCOOMSIMH, BUCO- U ayAHOMaTepuaIaMy, UCIOJIb30BaHue BOIpocoB, CoOKpaTHUeCKUil Aua-
JI0T);

— oOcCyXJeHHe CIOXKHBIX U JUCKYCCHOHHBIX BONPOCOB M MpoOieM («3ailMHu MO3UIIUIO
(1Kama MHEHH)», MPOEKTUBHBIE TeXHUKHU, «OIUH — BABOEM — BCEe BMeCTe», «CMEHH MO3UIIUION,
«/luckyccus B CTUIIE TEIEBU3MOHHOTO TOK-IIOY», A€0aThl, CHMIIO3UYM);

— pazpemrenue npodseM («/lepeBo pemenuii», «Mo3ToBoOH MITYPM», «AHATU3 Ka3yCOBY);

— TBOPUYECKHE 3aaHUs;

— paboTa B MasbIX rpynmnax;

— UCIOJIb30BAHUE CPEJICTB MYJIbTUMEIUA (KOMIIBIOTEPHBIE KIIACCHI).

I[JI?I JiaI ¢ OrpaHUYCHHBIMU BO3MOYKHOCTAMU 3O0POBBA MMPEAYCMOTPCHA OpraHru3ansl KOH-
Cy.]'ILTaI_II/Iﬁ C UCIIOJIb30BAHUECM BHGKTpOHHOﬁ IIOYTHI.

4. OueHo4HbIe CPeACTBA UIS TEKYLIero KOHTPOJIS YCIIeBaeMOCTH M NMPOMEKYTOYHOMI
aTTecTAluN

4.1. DoHJ 01LIEHOYHBIX CPEaACTB AJIA MPOBECACHUSA TEKYHICI0 KOHTPOJIA

@DOHJ| OLIEHOYHBIX CPEJCTB JJIsl IPOBEACHUS TEKYLIET0 KOHTPOJIS COJIEPIKHUT:
— KOHTPOJIbHBIE BOIIPOCHI [0 Y4eOHOI MporpaMmme;

— MPaKTHUYECKHUE 3aIaHUs 110 YIeOHOH mporpamme;

— KOHTPOJIbHBIE PabOThI M0 Y4eOHOM MporpaMme.

KoHnTpoJibHBIE BOIPOCHI 110 y4eOHOH nMporpamMmme

B mporecce moAroToBKM M OTBETaM Ha KOHTPOJIbHBIE BONMPOCH! (POPMUPYIOTCS U OLICHUBA-
fotcst Bce TpeOyembie @I'OC u OOII ans nHanpasnenus 03.03.03 Pagnodusuka (npodpuns: Paano-
¢duznyeckue MeTobl o 06JacTsIM npuMeHeHus (onogusuka) komnerenuuu: OIIK-1, TTIK-1.

Hwxe npuBoaaTcs mpuMepbl KOHTPOJIBHBIX BOIPOCOB [T paboyei mporpamMmsl.

[TosiHBII KOMIUIEKT KOHTPOJIBHBIX BOIIPOCOB JJIsl BCEX pa3/enoB pabouell mporpaMMsbl Mpu-
Bojutcst B POC nucrumnunsl b1.B.J[B.08.02 CnenuanbHble BOIPOCH! sIIEPHOM (PU3UKI».

2(1). PagnoaKkTHBHOCTD U €€ XapaKTePUCTHKHU. 3aKOH PaAN0aKTHBHOI0 pacnajia.

B ueMm ¢usnueckuii cMbICI MOCTOSHHOW paAMOaKTUBHOIO pacnana? Kak MOXHO NMpUNTH K
BBIBOJY, UTO PaJMOAKTUBHBIE CBOWCTBA AJIEMEHTA 00YCIIOBIIEHBI CTPYKTYpOi ero sapa? MoxkHO i
yKa3aTb, KaKue Apa U KOI/a pacnagyTcs B paJMOaKTUBHOM 00pasle 3a pacCMaTpUBAEMOE BpeMs?
[Touemy?

Yto Takoe akTUBHOCTh U y/I€JIbHAs aKTUBHOCTH Ipernapara’?

Kakue xapakTepucTUKN paJuOaKTUBHOTO paclaia ONpeAesaoT €r0 MHTEHCUBHOCTS?

Hapucyiite rpaduk 3aBucumoctu In A (A — akTHBHOCTBH mpemaparta) oT BpeMeHu. Kakwue
JTAaHHbIE MOTYT OBITh U3 HETO MOJIyYeHbI?

Kak 1 BO CKOJIBKO pa3 U3MEHHUTCS YUCIIO AP PalMOaKTUBHOIO BEIIECTBA 3a BPEMsi, paBHOE
JBYM IIepHoOJiaM Mojypacnana?

Kak (1o kakomy 3aKOHY) U3MEHSIETCS CO BpeMEHEM aKTUBHOCTb HYKJIH1a?

Brlpasute cpeaHee BpeMs KU3HU PaIMOAKTUBHOIO s/Ipa Yepe3 MOCTOSIHHYIO paOaKTHUBHO-
ro pacmaja.
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Uto npoaoKuTeNbHEE — YEThIPE Mepruoa moxypacnaaa Wikl TpU CPeAHUX BPEMEHU JKU3HU
pPaaroaKTUBHOIO sijipa’?

Kaxkas mons Hykinaa pacnaaercsl Ha MPOTSKEHUU ABYX CPEAHUX BPEMEH JKU3HU PaJMOaK-
TUBHOTO siipa’?

KakoBO COOTHOIIIEHHE MEXYy CPEIHUM BPEMEHEM KU3HHU PaTUOAKTUBHOIO s/Ipa U MEPHO-
JIOM TIoJrypacriajaa’?

Kaxkast 107151 HayaJibHOTO KOJIMYECTBA PAJIMOAKTUBHOTO M30TOIMA PacHajeTcs 3a BpeMsi, paB-
HOE CpeHEel MPOIOJDKUTEILHOCTH )KH3HU ATOTO H30TOIa?

2(2). Buabl paguoakTUBHBIX MPOLECCOB M UX CBOMCTBA.

KakoBbl CBOMCTBA O-U3Ty4EHUS?

Moxet 11 apo g B ucnycruts o-gactuiy?

Kak m3aMeHuTCs 3HEprusi UCIyCKaeMbIX O-4acTUIl C YBEJIMYEHHEM Iepuoja Moiypachaja
panmoakTUBHOTO eMeHTa? OTBeT 000CHYHTE.

Kak 00BSICHUTH OTPOMHOE pa3uyKe B EPHOJaxX MOIypacnaaa o-paIuoakTUBHBIX saep?

Yro obuiero u B yeM paziauune 3~ u B pacnanos?

BanummTe cxemy e-3axBara. UTo cOmpoBOXKIaeT e-3axBar? B uwem ero ommmume ot B-
pacrajioB?

3anummre u 00BSICHUTE MPaBUIIa CMEIICHUS ISl TPEX THIIOB [3-paciiajioB.

[Touemy 31eKTpOHHBIN 3axXBaT Ha3bIBatOT Takke K-3axBaToM? OOBSICHUTE €r0 MEXAHU3M.

[Touemy mpu o-pacnajie OAMHAKOBBIX SIIEP SHEPTUU OL-4aCTHUIl OJIMHAKOBBI, a IPH -pacrnanie
OJIMHAKOBBIX SACP SHEPTHH [3-4aCTHI] Pa3INIHbI?

VYkaxuTe Kak MOXKHO OOJIbIIE Pa3IuIuii MEXIY Ol-, B- U Y-U3TyICHUIMHU.

Kak OOBSCHUTH TOSBJIEHHE O3JIEKTPOHOB (IO3UTPOHOB) mnpHu [ -pagmoaktuBHoM (B*-
pazroaKkTUBHOM) pacnaje siaep?

HabGmronaercst 11 pagnoakTUBHBINA paciiajl CBOOOIHBIX MPOTOHOB? HEUTPpOHOB? [Touemy?

[Touemy ansa oObsicHeHHs [-pacmajga BO3HHMKIA HEOOXOAMMOCTh THIOTE3BI O CYIIECTBOBA-
HUU HEUTPUHO (AHTUHEUTPHUHO)?

HaGnromaercst mu y-u3nnydeHne cBOOOIHBIX HYKI0HOB? OTBET 000CHYITE.

Kak MOXHO OTIMYUTH [3-3JIEKTPOHBI OT AJIEKTPOHOB KOHBEPCUH?

Koraa mosxer HaOmogaThCsl mapHasi KOHBepCHUs?

Kora Bo3HUKaeT ClIOHTaHHOE JIeTIeHUE TSKEINbIX siiep?

IIpakTH4eckue 3agaHus MO y4eOHOM nMporpamme

B nporuiecce mOAroTOBKM M BBINOJIHEHUS MPAKTHUYECKUX 3aJlaHU (OPMHUPYIOTCS U OLICHU-
Batotcsi Bce Tpedyemble @I'OC u OOII nns nanpasnenus 03.03.03 Papnodusuka (npopuis: Pa-
Juodu3ndecKkre MeToIbl o o0acTsM npumeHenus (onodusuka) komnerenuuu: OIK-1, TIK-1.

Hwxe npuBoasTCcs NpuMepbl NPaKTUYECKUX 3a/1aHuil Ui paboueil mporpamMmsl.

[ToyHBII KOMIUIEKT MPaKTUYECKUX 3aJlaHUi JJIs BCEX pasJieioB pabodeil mporpamMmsl Mpu-
Bojutcst B POC nucrumnunsl b1.B.J[B.08.02 CnenuanbHble BOIPOCH SIIEPHOM (PU3UKI.

1(1). DHeprus cBA3M ATOMHOIO AApa

1. HOJ'IB3y$ICB TaOJUYHBIMH 3HAYCHHUSIMH MacC HYKJIINJI0B HaWUTH OHEPTHUIO CBA3U U YACIIBHYIO

SHEPTHUIO CBSI3M IS sIpa 12 O.

2. Haiitu sHepruto Bo30OyXJIeHUS spa 2327 Pb, BosHumKaromiero mpu 3axBare SAPOM Zgg Pb

HEUTPOHA C MPEHEOPEIKUMO MaJIOM KHHETHYECKON IHEPTHEH.
3. BBIUMCIUTD 3HEPTHUIO CBSI3M HEUTPOHA B SIApE 1;‘N , €CJIM U3BECTHO, YTO DHEPTHUS CBSI3U
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smep SN 1 2N pasua cootBeTcTBeHHO 104,66 1 94,10 M>B.

4. ITonp3ysce momyaMnupudeckoi hopmysoil Belzekkepa BEIUUCTUTD SHEPTHIO CBS3H SIJ1-
pa 3782n.

5. Snpo 1ZZ Si mepexoauT B «3€PKAILHOEY SAPO g Al , ucnibiteiBast B -pacnan. Makcumaib-

Has KMHETUYECKas SHeprus BbuleTeBHIero mnosutpona K., =3,48 MsB. OueHuTb 10 3TUM JaH-

HBIM [y B opMyie i paanyca aapa R=r, A3,

1(2). CiH 1 MATHUTHBINE MOMEHT AaTOMHOTI0 1IPa

1. C nmomMomp0 MOZENH SAEPHBIX 000/I04eK HAHTH CITMH, YETHOCTh M MAarHUTHBIH MOMEHT
sypa 4O B OCHOBHOM COCTOSHUM.

2. HaifTi 4MCIO KOMIIOHEHT CBEPXTOHKOTO PACIICIUICHHS NUHHH 2Py ,—°S,,, 11 atoma

%K, ciun kotoporo pasen 3/2.

3. CnuH sapa aroma JauTHs (€r0 MONHBINA YriIoBo MOMeHT) | = % [Ipu yuere cBepXTOH-

KOr0 B3aMMOJEHCTBUSA MHTErPAJIOM JBUKEHUS SIBISETCA IMOJHBIA MOMEHT aToMa I}—;): |J+5J (j) —
YIJI0BOM MOMEHT 3JISKTPOHHOHM 00071049Kkr). HaliT! 1Ba BO3MOKHBIX 3HAYCHHSI MAarHUTHBIX MOMCH-

TOB aTOMa JIMTHUA, HAXOAAICTOCA B COCTOAHUN 22Pl/2' Co0OCTBEHHBIM MarHUTHBIM MOMEHTOM Aaapa

peHeOpeyb.
4. Hcrnonb3ys BEKTOPHYIO MOJEIb, MOKa3aTh, YTO THPOMArHUTHBIA MHOXXHTEIh HYKIIOHA,

Haxosmierocs B cocrosauu (1, ), g i=a i%, rae 3Hak mwioc g | =1+1/2; 3Hak Munyc
_l’_

st j=1-1/2; gsu Q,— CIMHOBBIIA 1 OPOUTAIBHBINA THPOMATHUTHBIC MHOKHTEIH.

5. B cuabHOM MarHUTHOM TOJIe KaX/IbIM U3 TOypOBHEH Tepma 281, , aToma ®Rb pacien-
nsieTcst Ha 6 koMroHeHT. HaliTu ciuH spa aroma.

KonTpoJsbHbIe padoThl 10 y4eOHOH Nporpamme

B nporecce moAroToBKM U BBIMOJIHEHUS KOHTPOJIBbHBIX pab0T (GOPMUPYIOTCS U OLIEHUBAIOT-
cs1 Bce TpeOyemble ®I'OC u OOII qia nanpasnenus 03.03.03 Paguodusuka (npoduiis: Pagrnodu-
3U4eCKHEe METOII 10 o0sacTsaM npuMeHenus (buodusuka)) komnerennuu: OIIK-1, TTK-1.

Huxe npuBoanuTes npuMep KOHTPOJIbHOM pabOTHI.

[TonmHBIA KOMIUIEKT KOHTPOJBHBIX paboT g paboueit mporpammsl npusoautcs B @OC
nucturuHbel b1.B.J1B.08.02 «CrenuanbHbie BOMIPOCH SAEPHON (DUUKH.

KonTtpoabnas padora Ne 3

Bapmuanr 1.

1. BeruucnuTs B a.e.M. Macey aapa “'C ¢ sHeprueii cBsi3u Ha OJMH HYKIIOH 6,04 Mb>B.

2. AKTHBHOCTh HEKOTOPOTO paJMOM30TONa yMeHbIIaercs B 2,5 pasa 3a 7,0 cyrok. Haiitu
€ro nepuoJ mnoirypacrnaja.

3. Kakue sapa o6pasyrorcs u3 anbgha-akTUBHOTO 22°Ra B pesynpTate maTu anb(a pacmanos
u 4-x B -pacnaaos?

Bapuanr 2.
1. HenmoxBwxHas yactuiia maccel M pacrnagaercs Ha 2 y-kBaHTa. OmNpenenuTe UMITYIIbC
Ka)XJ10T0 Y-KBaHTa.
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2. B HavanbHBIA MOMEHT aKTUBHOCTH HEKOTOPOro M3otona coctasnsna 1,2-10° Bk. Kakosa
OyZIeT ero akTUBHOCTh 10 UCTEUEHUH TOJIOBUHBI Iepro/ia oiypacrnaaa’?

3. Ipu nenenun oxuoro sapa 2°U Ha 1Ba ockonka Bhiaensercs okono 200 MaB sueprum.
Cxonpko 3Heprud (B k) BbIACTUTCS NMpU CKUTAHUH B sepHOM peakTope 20-TH TpaMMOB 3TOTrO
uzoromna?

Texymmii 1 pyOexXHbBII KOHTPOJIb OCYILECTBIISIIOTCS 110 KOHTPOJIBHBIM BOIIPOCAM I10 U3y4Ya-
€MOl IMCIUIIMHE, IO UTOr'aM BBIIOJIHEHMsI Ja00paTOPHBIX PabOT M MHAMBHUIYAIbHbBIX IPAaKTHYeE-
CKMX 3a/IaHHM.

4.2. ®oH/I OLIEHOYHBIX CPE/ICTB /IS MPOBeIeHNs MMPOMEKYTOUYHOMH aTTeCTAlMI

4.2.1. Bonpochbl, BHIHOCHMbI€ Ha 3a4YeT MO AucCHUILIHHe «CrnemuajabHble BOMPOCHI
sigepHoH pu3uKM» 1 HanpaBaeHus noaroroBku: 03.03.03 Pagunopusuka

B mpouecce moAroToBku M caadd 3adeTa (POPMHUPYIOTCS M OILCHUBAIOTCS BCe TpeOyembie
®I'OC u OOII nns nanpasnenus 03.03.03 Paguodusuka (mpoduis: Pagnodusznueckne METOIbI 11O
obnactsm npumeHenus (6nodusuka) komnerenuuu: OIIK-1, [TK-1.

1. OOurue cBoiicTBa aTOMHBIX snep. [[poToH-HEUTPpOHHAS MOJCID SAJIpa.

2. 3apsn, pa3Mepsl, U Macchl aaep. MeToasl ux ornpeaeneHus. M30Tomnbl, n300apbl, U30TOHBI.
II1OTHOCTB A1EpHOTO BEUIECTBA.

3. Dueprus cBs3u aapa. [lonyamnupudeckas ¢popmyina Baifizekkepa i SHEPTrUu CBA3H S-
pa.

4. CrivH ¥ MarHuTHBIA MOMEHT HYKJIOHOB U sijipa. SInepHblii MarHeToH. MeTozsl onpeene-
HUS CIIMHA U MarHUTHOT'O MOMEHTA si/1pa.

5. Kanenpnas moaens aapa. O61acTh NpUMEHEHUS! M HEJOCTATKH KareIbHOW MOJEIH.

6. PagmoakTuBHBIC MpeBpaIieHus saep. 3aKOHBI PaJIMOAKTHBHOTO pacrnana. Buer pagnoak-
TUBHOTO pacraja.

7. Anbda-pacniag siaep. Mexanusm anbda-pacmnasa.

8. bera-pacnan saep. DneMeHThl TeopuH OeTa-pacnaja.

9. HetitpuHo u ero cBoiicTBa. HecoxpaHeHHe YETHOCTH TPU CIIA0BIX B3aUMOICHCTBHSIX.

10. N'amma-u3nyyeHue saep U BHYTPEHHS KOHBEPCUS 3JIEKTPOHOB.

11. D¢ dext Meccbayspa u ero npakTUYECKOE PUMEHEHHUE.

12. SInepHble peakuu. 3aKOHBI COXPAHEHHS B SJICPHBIX PEaKIHIX.

13. DHepreTruyeckas cxema siiepHoi peakiun. [lopor sHI0 HEPreTHUECKON peaKny.

14. mnynbCcHBIE TUAarpaMMBbl pacCesTHUS PH SACPHBIX B3aUMOACHCTBUSIX.

15. Snepubie peakuuu ¢ 00pa3oBaHUEM KOMIIAYH]I sSIIpa.

16. B3aumoneiicTBre HEMTPOHOB ¢ siapamMu. POTOAIEpPHBIE PEAKLIUH.

17. [lenenuie aTOMHBIX sifiep. DHEPreTUUECKUE YCIIOBHS JISJICHUS M DJIEMEHTapHasi TEOPUS JIeIie-
HUSL.

18. BeIHYX/ICHHOE W CIIOHTaHHOE JelieHue sjep. Bropuunbie HelTpoHbl. Koaddumnment
pa3MHOYKEHUS.

19. IlemHO#1 mporiece AASPHOTO JCICHUS M €T0 MPAKTHIeCKOe IPUMEHEHHE.

20. B3zaumogeiicTBue 3apspKEHHBIX YAaCTHIl, HEUTPOHOB M raMMa-KBaHTOB C BelecTBOM. I1o-
TEpH SHEPTrUu Ha MOHU3ALUIO U BO30YX/I€HNE aTOMOB.

21. OcHOBHBIE XapaKTEPUCTUKHU IPOLIECCca MPOXOXKACHUS 3apsKEHHBIX YacTHUI[ Yyepe3 Bellle-
CTBO.

22. buonoruyeckoe eiCTBIE HOHU3UPYIOLINX U3Ty4eHUH. Jlo3uMeTpHs 1 3aimrTa OT HOHH-
3UPYIOIIUX U3TYYEHUH.

23. XapakTepucTUKa M3BECTHBIX TUMOB (DYHIaMEHTAIbHBIX B3auMopeicTBuil. KoHCTaHTHI,
paanychl U MEPEHOCYUKU B3aUMOJICHCTBHSL.
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24. Knaccuukanus 3neMeHTapHbIX YacThll B pamkax CtangapTHoi Mojenu.

25. KBaHTOBBIE YMClIa ¥ 3aKOHBI coxpaHeHUs. YacTuiel U B3aumoaeicTeus. Kmaccuduka-
1Sl CTAOUITHPHBIX M KBA3UCTAOMIILHBIX DJIEMEHTAPHBIX YACTHII.

26. Yactunpl u antruyactubl. [Ipunnmn 3apsnoBoro conpspkeHus. CTpaHHOCTb. YeTHOCTD.
N3otonnyeckuii civH. 3aKOHBI COXPAHEHHS B MUPE 3JIEMEHTAPHBIX YaCTHII.

27. Knaccudukanus 1 KBAaHTOBBIE XapaKTEPUCTUKH aipOHOB. bapronsl u Mme30HbI. KBapku.

28. KBapkoBasi cTpykTypa aJpoHOB. L[BeTOoBOe B3aMMOjEWCTBHE, TOHATHE O KBAaHTOBOK
XPOMOJAMHAMHUKE, TJIFOOHBI.

OueHoYHBIE CPEACTBA Ul MHBAIUAOB U JIMI C OTPAaHNYCHHBIMU BO3MOKHOCTSIMH 310POBBSI
BBIOMPAIOTCS C YUETOM MX MHAWBUAYAIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

— IIpy He0OXOAMMOCTH MHBAIWAAM H JIUIAM C OTPAaHHMYCHHBIMU BO3MOXKHOCTSIMH 3710POBBSI
NPEOCTABIISCTCS JOTIOJHUTEIFHOE BPEeMS JIJIs IIOATOTOBKU OTBETA HA SK3aMEHE;

— IIPY TPOBEACHUM HPOLEAYPHI OLCHUBAHHS PE3YJIbTaTOB OOYYEHUS] MHBAIUAOB U JIUI[ C
OrpaHUYCHHBIMHA BO3MOKHOCTSAMHU 3O0POBBA IMPEAYCMATPUBACTCA HCIIOJB30BAHUC TCXHUYCCKUX
CPE/CTB, HEOOXOMMBIX UM B CBSI3U C X MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— IpU HEOOXOAUMOCTH JUIsl 0OYUAIOIIUXCSl C OTPAHMYECHHBIMU BO3MOXHOCTSIMHU 37J0POBbS U
WHBAJIHM/IOB MIPOLIEAYpPa OLCHUBAHKS PE3YJIHTATOB OOYUEHHS MO JUCIUILIMHE MOXKET IPOBOAUTHCS B
HECKOJIBKO JTAroB.

[Tporeaypa olieHMBaHKS Pe3yAbTAaTOB O0YYECHHSI HHBAJIHUIOB U JIUI] C OTPAHMYCHHBIMH BO3MOXK-
HOCTSIMH 3/I0POBBSI TIO TUCHUIUIMHE (MOYIIIO) TpeIyCMaTpUBAET NPENOCTaBIeHHE WHPOpMAIUU B
(dopmax, aanTHPOBAHHBIX K OTPAHUYCHUSIM X 310POBbS U BOCIPHATHS HH(POPMAIIUK:

JUiist T ¢ HApyIICHUSIMH 3PEHHS:

— B IIeYaTHOW (hOpMe YBEINUCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIISHUSIMH CITyXa:

— B mieyaTHOU hopme,

— B (hopMe DIEKTPOHHOTO IOKYMEHTA.

JList AL ¢ HapyIeHnsIMM OITOPHO-JBUTaTEIbHOTO almapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIepeueHbh MOXKET OBITh KOHKPETH3HPOBAaH B 3aBHCUMOCTH OT KOHTHHTEHTa 00ydJa-
FOIIMXCSL.

S. IlepeyeHb OCHOBHOM W [IONOJHHMTEJbHON Y4eOHOH JIMTepaTypbl, HEOOXOAMMOM IS
OCBOCHUS TMCUMILUINHBI (MOYJIs1)

5.1. OcHoBHasi JIuTEpaTypa:

1. bapkoB A.Il., dopom B.C., Hukutun B.A., I[Ipoxopos B.II., XoTtHsiHnckass E.b. OcHOBBI
sepHoi ¢usuku: nabopart. npaktukym. — Kpacuonap: Kybaunckuit roc. ya-1, 2011.

2. Upono U. E. KBantoBas ¢uzuka. OcHoBHbIe 3akoHbl. — M.: BUHOM, Jlaboparopus
sranuii, 2010. (moca. crep. uzn. M.: BUHOM. JlaGopartopus 3nanuii, 2014.)

3. Uponos MN.E. KanToBas ¢uznuka. OCHOBHBIE 3aKOHBI: yuyeOHOe mocodue [DIeKTpOHHBIH
pecypc]: yueb. mocobme — DnekTpoH. maH. — MockBa: M3marenbctBo «JlaGoparopusi 3HaHUI,
2017. - 261 c. — Pexxum pocryma:

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

4. Myxun K.H. DkcnepumenranbHas siaepHas ¢usuka: yueOuuk: [B 3 1.] / T. 1: ®Ousuka
atomHoro siapa. Uza. 6-e, ucnp. u gom. — CII6. [u ap.]: Jlans, 2008.

5. Myxun K.H. DxcnepumenrtanbHas sjepHas gusuka: yuebnuk: [B 3 T1.] / T. 2: ®usuka
snepHbIX peakumid. U3a. 6-e, ucnp. u gom. — CII6. [u ap.]: Jlans, 2008.

6. Myxun K.H. Dxcniepumenrtanbhas sjepHas ¢gusuka: yuebnuk: [B 3 1.] / T. 3. ®usuka
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https://e.lanbook.com/book/94103

anieMeHTapHbIX yactull. U3na. 6-e, uctp. u non. — CII6. [u np.]: Jlans, 2008.

7. Myxun K.H. DkcniepumenTtansHas siaepHas ¢uszuka. B 3-x 1. T. 1. ®usnka aToMHOTO
saapa [DnekTpoHHBIN pecypc]: yuel. — DnektpoH. nad. — Cankr-IlerepOypr: Jlans, 2009. — 384 c. —
Pexxum moctymna: https://e.lanbook.com/book/277

8. Myxun K.H. DkcniepumenTansHas saepuas pusuka. B 3-x t1. T. 2. dusuka saepHbIx pe-
aKIui [DneKTpoHHBIN pecypc]: yued. — DnekTpoH. naH. — Cankr-IletepOypr: Jlanp, 2009. — 326 c.
— Pexxum nocryna: https://e.lanbook.com/book/279

9. Myxun K.H. DxcniepumenTtanbHas siaepaas ¢usuka. B 3-x 1. T. 3. ®usuka snemeHTap-
HBIX YaCTHUI[ [DIEKTPOHHBIN pecypc]: yueb. — DnekTpoH. naH. — Cankr-IlerepOypr: Jlanb, 2008. —
432 c¢. — Pexxum pocryma: https://e.lanbook.com/book/280

Jljis OCBOEHHUS MUCHUIUIMHBI MHBATUAAMHU U JIMIIAMH C OTPAHHMYEHHBIMH BO3MOXHOCTSMU
3JI0POBbSI IMEIOTCS M3IaHUSI B DJIEKTPOHHOM BHUJIE B DJICKTPOHHO-OMOIMOTEYHBIX crcTeMax «JIaHby
u «FOpaitT».

5.2. lonoHUTeIbHAS JIUTEpaTypa:

1. CasenbeB U.B. Kypc ¢usuku: yuebHoe nocobue ais crynenTos By3o0B: B 3 T. T. 3.: KBan-
TOBas onTHKa. AToOMHas pu3uka. Pusnka TBepaoro Tena. dusnka aTOMHOTO SIpa U AIIEMEHTAPHBIX
yactuil. — U3a. 3-e, crep. — CII6.: Jlans, 2007.

2. CasenbeB 1.B. Kypc obmieit ¢pusukn: yaedHoe mocobue i BTy30B: B 5 kH. KH. 5: KBan-
TOBas onTuka. AToMHas ¢pusnka. Gusnka TBepaoro tena. Gusznka aTOMHOTO siApa U IEMEHTAPHBIX
yactull. — M.: ACT: Actpensb, 2007. (tocin. crep. uza.: CII0.: Jlans, 2011.)

3. CuByxuH /l. B. O6muit kypc pusuku. T. 5: Atomnas u snepHas ¢pusuka. - M.: Guzmart-
aut, 2006.

4. T'onuyapoa H.I'. YacTumel u aromHble siapa. 3aaydl ¢ PEeHICHUSIMH U KOMMEHTApUsIMU
[DnexTpoHHBIN pecypc]: yueb.-meton. mocodue / H.I'. I'onuaposa, b.C. Mmixanos, .M. Kanuro-
HOB. — OJekTpoH. pAaH. — MockBa: ®usmarour, 2013. — 448 c. — Pexum pocrymna:
https://e.lanbook.com/book/59636

5. Uponos UN.E. 3anauu mo obmieit pusmke [ DneKTpoHHBINA pecypc]: yuebd. mocodue — Diek-
TpoH. daH. — MockBa: UznarenscTBo "Jlaboparopus 3nanuit", 2014. — 431 c. — Pexxum pocryna:
https://e.lanbook.com/book/66335

6. IIpockypsikoBa E.A. ®u3muka ameMeHTapHBIX YacTHI] [ DIEKTPOHHBIN pecypc]: yuel. mo-
cobue — OnektpoH. gaH. — Cankr-IlerepOypr: Jlawp, 2016. — 104 c. — Pexum pocryma:
https://e.lanbook.com/book/87587

7. CazonoB A.b. Snepnas ¢usuka u nozumerpus. COOpHUK 3amay: ydyeOHOe 1Mocodue JUis
By30B / A.b. Ca3onoB, M.A. Boropojckas. — 2-e 3., ucnp. u jgom. — M.: U3natensctBo FOpaiir,
2018. — 98 c. — (Cepus: Cneumamucr). — I'pup YMO BO. — Pexum mocryma: www.biblio-
online.ru/book/1198FAQ07-AA4A-4FC4-8658-41D5D8F4CC81

5.3. Illepuoauyeckue u3IaHusl:

B mupe Haykn

XKypnan skcriepuMeHTalIbHON U TEOPETHUECKON (PU3UKU

W3BecTus BricInX y4eOHBIX 3aBeICHUM. SaepHas sHepreTrka

W3Bectus poccuiickoit akagemuu Hayk. Cepust pusnueckas

NnxenepHo-pu3ndeckuii xxypHan

IIncema B xxypHan «PuU3KKa IEMEHTAPHBIX YaCTULl U AaTOMHOTO S1pa

[TuceMa B )KypHaJ SKCIEPUMEHTAIBHON U TEOpPETUYECKON (DHU3UKU

VYenexu (U3NYecKUX HayK — €KeMeCIYHbIN KypHajl. DJIEeKTpOHHAas Bepcus KypHaja: aHHO-
Taluu, crateu B opmare pdf

@du3KKa 3JIEMEHTAPHBIX YaCTULl U aTOMHOIO spa
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SnepHas ¢puznka
SnepHas pu3NKa U HHKUHUPUHT

6. Ilepedyenb pecypcoB MHPOPMANMOHHO-TEJEKOMMYHUKAIMOHHON ceTn «UHTEpHET»,
HeO0XO0UMBIX /IJIf OCBOCHHSI JUCHUNIMHBI (MOIYJIAA)

1. DnexTponnas 6ubamorexa FOPAMT: www.biblio-online.ru

2. Dnekrponno-oubroreunas cucrema JIAHD: https://e.lanbook.com

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

4. bubnmoTreka 3eKTPOHHBIX y4eOHUKOB:

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

5. AHHOTHPOBaHHBIN TeMaTH4YeCcKuil KaTaor UHTepHeT pecypcoB Mo (hU3HKE:
http://www.college.ru/

6. denepanbHbIii 00pa30BaTENBHBIA TOPTAT:
http://www.edu.ru/db/portal/sites/res _page.htm

7. Karanor Hay4HbIX PECYpCOB:

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

8. bonpias Hay4yHas OuOIMOTEKA:

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

9. EcrecTBeHHO-HAy4YHBIN 00pa30BaTEIbHBIIN MTOPTAT:
http://www.en.edu.ru/catalogue/

10. YuebHo-06pa3oBarenbHas (pu3nKo-MaTemMaTndyeckas onbnamoreka caiita EqWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. Jlekuuu no ¢pusuke st BY3o0B:

http://physics-lectures.ru/

13. Texanueckas OMOIMOTEKA:

http://techlibrary.ru/

14. «Snepuas ¢pusuka B IHTEpHETEN!

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

7. MeTogu4eckue yKasaHus AJ1s1 00y4aroImuxcs M0 0CBOCHUIO JMCIUILIHHBI (MOZYJIsA)

Jlexius sBAsieTcst OAHON U3 POPM U3YUYEHHS] TEOPETUUYECKOr0 MaTepuaia Mo JUCIUILIiHE. B
X0JI€ JICKIIMOHHOTO Kypca MPOBOJIUTCS M3JI0)KEHUE COBPEMEHHBIX HAyYHBIX TIOJXO0/0B U Teopuil. B
TETpajau Al KOHCIEKTUPOBAHUS JIEKIIUH HEOOXOAMMO UMETh MO, TJe 0 X0y KOHCIIEKTHPOBa-
HUS JEJIaI0TCsl HEOOXO0IMMBIE TIOMETKH. 3alUCH JIOJDKHBI OBITh M30MpaTeIbHBIMU, TIOJTHOCTBIO ClIe-
JIyeT 3alMChIBAaTh TOJIBKO ONpeeieHs. B KOHCIEKTe MPUMEHSAIOT COKPAILIEHHUE CIIOB, UTO YCKOPSIET
3anmuchk. Bompockl, BOZHUKAIONINE B XOJ1€ JIEKIIUH, PEKOMEHIYETCSl 3alMChIBATh Ha TMOJISIX U MOCTe
OKOHYAHUS JIEKIIMA O0paTUThCA 3a pa3bICHEHUEM K mpernojaaBarento. HeodxonauMo akTMBHO pabo-
TaTh ¢ KOHCIIEKTOM JICKIIMU: MOCJE OKOHYAHUS JIEKIIUH PEKOMEHAYETCs MepeYnuTaTh CBOU 3aIlHCH,
BHECTHU IOMPABKH U JIONOJTHEHUS.

OHUM U3 OCHOBHBIX BUIOB JCSATEIHLHOCTH CTY/ICHTA SBJSIETCS CAMOCTOsITEIbHAs paboTa, KO-
TOpasi BKJIFOYAET B ce0sl U3ydeHHE JIEKIIMOHHOTO MaTepralia, yueOHUKOB U yu4eOHBIX TTOCOOHIA, MO/I-
TOTOBKH K BBITIOJTHEHHUIO JIAOOPATOPHBIX padOT U OGOPMIICHHIO TEXHUYECKUX OTYETOB IO HUM, a
TaK kK€ MOJIFOTOBKHU K MPAKTUYECKUM 3aHATUAM U3YYEHHEM KPaTKOW TEOpHUH B 3alauHUKaX U perie-
HUM JOMAaIIHUX 3aJaHuil.

ConpoBoXKJIeHHE CaMOCTOSTENILHON PabOThI CTY/IEHTOB MOKET OBITh OPTaHU30BaHO B Clie-
TyIOIUX popMax:

— COCTaBJICHHEM WHAMBHUIYAIbHBIX TUIAHOB CAMOCTOSITENILHON paboThl KaXXA0r0 U3 CTY/ICH-
TOB C YKa3aHHEM TEMbI U BHJIOB 3aHATHH, (DOPM U CPOKOB TIPEICTABIICHUSI PE3YyIbTATOB;

— MPOBEJCHUEM KOHCYJIbTAalUN (MHAUBUAYATbHBIX WIH TPYIIOBBIX), B TOM YHUCIIE C IPUMeE-
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HEHHMEM JIUCTAaHIIMOHHOM cpebl 00yUeHHUS.

Kpurepuii onenkn 3QheKTHBHOCTH CaMOCTOSITEIIBHOW PabOThI CTYACHTOB (hopmMupyercs B
X0JIe TIPOMEXYTOYHOT'O KOHTPOJISL MPOIEcca BHITIOTHEHUS 3aJaHUi M OCYHIECTBIISIETCS HA OCHOBE
Pa3IMYHBIX CIIOCOOOB B3aUMOJACHUCTBUS B OTKPHITOM MH(DOPMAILIMOHHON cpesie U OTpa’kaeTcs B Mpo-
recce OpMHUPOBAHUS TAK HA3BIBAEMOT'O «AJIEKTPOHHOTO MOPT(ETSA CTyIEHTaY.

CorpoBoXK/IeHHE CaMOCTOSTENIbHOM pabOThl CTYIEHTOB TAaK)KE OPraHU30BaHO B CIIAYIOIIMX
dopmax:

— BBINOJIHEHUE CEMECTPOBOM KOHTPOIHHON PabOThHI MO MHAUBUAYAIBHBIM BapUaHTaM;

— YCBOEGHHE, JIOTIOJIHEHUE U BHUKAaHUE B pa3OupaeMble pa3fesibl TUCIHUILTHHBI IPH TTOMOIIN
3HAHUU TMOJy4aeMBbIX MO CPEICTBAM H3YYEHHs] PEKOMEHAYEMOU JMTEpaTypbl U OCYIIECTBISIEMOE
yTeM HalucaHus pedepaTuBHbBIX padoT;

— KOHCYJIbTALIUM, OPTaHU30BAHHbBIC JJISI PA3bsICHEHUS MPOOJIEMHBIX MOMEHTOB IPH CaMO-
CTOSITEILHOM HM3YYEHUHU TEX WJIM MHBIX acCIEKTOB Pa3/esIOB ycBaWBaeMoW MH(OpMAIH B AMCLH-
TUTHHE.

K cpenctBam oGecrnieueHust OCBOSHHS TUCHUIUTMHBI «CriennaibHble BOIPOCH! SIepHOH (-
3UKH TaKKE OTHOCSTCS 3JIEKTPOHHBIE BAPUAHTHI JOMOJHUTEIBHBIX YU€OHBIX, HAYYHO-TTOMYJISIPHBIX
Y HAYYHBIX M3JaHUM 10 siIepHOM (U3HKE.

PexkoMenayercst crneayromuii TpaduK U KaJICHIAPHBIN TJIaH CAMOCTOSITEIIBHON pabOThI CTY-
JICHTOB TI0 Y4e€OHBIM HeaesM (5 Helelb):

Tunosble 3aaHus VIS CAMOCTOSITEJIbHOI Pad0ThI CTY1€HTOB

Kou- dopwma npe- Clpor
Tema unu 3aaHue TEKyIIeH padoThI BO CTaBJICHUS BBITIOJ=
TEMBI HEHHUS
JacoB pe3ynabTaTOB

(nenenn)
1 CBoiicTBa aTOMHBIX SI/IEP 6 VYeTHBIE  OTBET. 1
TekcToBplld  HO-
KyMeHT. OTBeTbl
Ha KOHTPOJIbHBIE
BOIIPOCHI. Bri-
MOJIHEHHE TIpaK-
THYECKUX  3aja-
HUM.
2 PamgmoakTBHOCTE 6 VYCTHBIA ~ OTBET. 1
TekcToBplld  HO-
KyMeHT. OTBeTbl
Ha KOHTPOJIbHBIE
BOIIPOCHI. Bri-
MOJIHEHHE TIpaK-
THYECKUX  3aja-
HUI.
3 SAnepHbie peakun 7.8 VCTHBIA ~ OTBET. 1
TekcToBBIll  HO-
KyMeHT. OTBeTbl
Ha KOHTpPOJbHbIE
BOIIPOCHI. BrI-
MOJTHEHUE TIPaK-
THYECKUX  3aja-
HUM.
4 B3anmopeiicTBre sIE€pHOTO M3Iy4EHUSI C Be- 6 VCeTHEII  OTBET. 1
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IIECTBOM TexkcToBEII  10O-
KyMeHT. OTBeThl
Ha KOHTPOJIbHbBIC
BOIIPOCHI. BrI-
MOJTHEHUE MpakK-
THYCCKUX  3aja-
HUH.

5 YacTunsl 1 B3aMOJICHCTBUS 6 VYCTHBIM ~ OTBET. 1
TexkcToBBII  10-
KyMeHT. OTBeTbl
Ha KOHTPOJIbHbBIC
BOIIPOCHI. BrI-
MOJTHEHUE MpaK-
THYCCKUX  3aja-
HUH.

Hroro: 31,8 5

B ocBoeHWM AMCHMIUIMHBI WHBATWJIAMH M JIMIAMH C OTPAHHMYEHHBIMA BO3MOXHOCTSMU
37I0pOBbSI  OOJIBIIOEC 3HAYCHHE HMEET HWHAMBUIyalbHas yd4eOHas pabora (KOHCYJIbTAllMH) —
JIOTIOJTHUTEIIFHOE Pa3bsICHEHNE YIeOHOTrO MaTepuara.

WunuBuyanbHble KOHCYIBTAIMHU 110 TipeaMeTy (B ToM uucie depe3 email, SKype uiu viber)
SIBIISTFOTCS. BXKHBIM (PAKTOPOM, CIIOCOOCTBYIONUM WHJIUBHYyaTU3allud O0yUCHUS U YCTAaHOBIICHUIO
BOCIIUTATEILHOIO KOHTAKTa MEXIY ITperojaBarejieM M 00ydJarolIUMCsl WHBAIHMIOM WU JIUIIOM C
OTPAaHUYCHHBIMHA BO3MOXHOCTSIMHU 3]IOPOBBSI.

8. Ilepeuens uHGpOPMANMOHHBIX TEXHOJOTHIA, MCIOJIb3YeMbIX MPH OCYIIECTBIEHUH 00-
Pa30BaTeJIbHOIO MpoLecca Mo JUCHHUILINHE (MOLYJII0)

8.1. IlepeueHb HHGOPMALMOHHBIX TEXHOJIOT U

WNudopmanronnsle 00pa3oBaTeNbHbIE TEXHOJOTUM BO3HHKAIOT IMPU HCHOJIb30BAHUEM
CpeAcTB MH(POPMAIMOHHO-BBIUNCIUTENEHOW TeXHUKH. OOpa3oBaTelnbHYIO Cpeay, B KOTOPOH OCY-
IIECTBIIAIOTCS 00pa3zoBaTeabHbIE HH(OPMAIMOHHbBIE TEXHOJIOTHH, ONPEACIAIOT paboTarolye ¢ Heil
KOMITOHEHTHI:

— TeXHUYecKast (BUJ UCIIOIb3yEMbIX KOMITBIOTEPHOW TEXHUKHU U CPEJCTB CBA3H);

— TPOTpaMMHO-TEXHUYECKasi (TIPOrpaMMHBIE CPEJCTBA MOMJICPKKH PEATU3yeMON TEXHOJIO-
UM 00yUYeHHS);

— OpraHU3aIMOHHO-MeTOoAnYecKas (MHCTPYKIIMU y4YaIluMCs ¥ TPENoaBaTessiM, OpraHn3a-
1Usl y4eOHOTO TpoIiecca).

[Tonm oOpa3oBaTeNbHBIMU TEXHOJIOTHSIMU B BBICIIIEH ITKOJIE TOHUMAETCSl CUCTEMa HAYYHBIX U
MH)KEHEPHBIX 3HaHUM, a TaKkke METOJIOB U CPEJCTB, KOTOPBIE MCIIOIB3YIOTCS M CO3/1aHus, cOopa,
nepeaayur, XpaHeHus 1 00padoTku HHPOpMaIIUK B MPEMETHON 00J1acTH BBICIIEH MIKOJIbI. DopMHU-
pyeTcs npsMasi 3aBUCUMOCTb MeXIY 9()()EeKTUBHOCTHIO BBIOJHEHHUS y4eOHBIX MPOrpamMM U CTere-
HBIO HHTETPAIMH B HIX COOTBETCTBYIOMINX HH()OPMAITHOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA.

WNudopmannonnas obpa3zoBareibHas cpesia MpeicTaBiseT co0oi HHPOPMAIMOHHYIO CHCTe-
My, 0OBEIUHSIONIYIO TOCPEJICTBOM CETEBBIX TEXHOJIOTHH, IPOTPAMMHBIC H TEXHHUECKUE CPE/ICTBA,
OpraHU3allMOHHOE, METOIMYECKOE U MaTeMaTH4ecKoe obecrieueHue, mpeJHa3HaueHHoe /sl TOBbI-
nieHust 3QGEeKTUBHOCTU U TOCTYITHOCTH 00pa30BaTeNIbHOTO MpoIiecca MOATOTOBKU CIEUAINCTOB.

XapakTepHOH 4epToil 00pa30BaTENIbHOM Cpenibl SABISETCS BO3MOKHOCTh CTYJCHTOB U Ipe-
nojaBaresieid o0pamarbes K CTPYKTYPUPOBAaHHBIM y4eOHO-METOJMUECKUM MaTepuanaM, 00ydJaro-
UM MYJIbTUMEIUHHBIM KOMIUIEKCaM BCETO YHHUBEPCUTETA B JH000€ BpeMs U B J1H000I Touke mpo-
ctpancTBa. [Tomumo goctymHOCcTH yuyeOHOro Marepuaia, HEOOXOAUMO OOecrneyuTh 00ydyaeMoMy
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BO3MOYKHOCTh CBSI3M C IIPEIOJIaBaTeNieM, MOJydyeHHe KOHCYNbTAlMN B OH-NAiH uin odd-naitH pe-
KMMax, a TaKKe BO3MOXKHOCTb IOJy4EHUs WHIAMBHUIYalIbHON «HABUTALMK» B OCBOCHUU TOI'O WU
uHoro npeamera. CTyIeHTbl OyayT CTPEMHUTHCS K THOKOMY PEXUMY OOY4YeHHS, MOIYIbHBIM TPO-
rpaMmaM ¢ MHOT'OYHMCJIEHHBIMU NOCTYIUIEHUSMHU M OTYUCIIEHUSMU, KOTOPbIE [T03BOJIAT HAKAIJIMBATh
3a4eTHbIC €IUHHIIBI, CBOOOIHO MEPEBOIUTHCS M3 OJHOTO By3a B JPYTOil C y4eTOM MpEAbLIYILEro
OIIbITA, 3HAaHUH U HaBBIKOB. [1o-nIpeskHEMY BaXKHOM JUIsl CTYJJEHTOB OCTAHETCSl BO3MOXHOCTb JIMYHO-
ro pa3BUTHS U NPOPECCHOHATBLHOTO POCTA; MPOTPAMMBI MOJYYEHHUS CTETIEHU U KOPOTKUE KYPCHI,
BO3MOYHO, OYyIyT I0JIb30BaThCsl OJMHAKOBBIM CIIPOCOM; PE3KO BO3PACTET NOTPEOHOCTh B IMPO-
rpamMmax npoQecCHOHATBHOTO 00YUYEHUS U ACTIMPAHTCKUX MPOrpaMMax.

HNHdopmanroHHbIE TEXHOJIOTUU MOT'YT OBITh MCIIOJIb30BaHbl IIpU OOYYEHUU CTYIEHTOB He-
CKOJILKMMH crioco0amu. B camMoM npocToMm ciydae peaabHbIi y4eOHBIN Ipo1ecc UAET M0 OOBIYHBIM
TEXHOJIOTUSM, a UH(OPMAIIMOHHBIE TEXHOJOTHH NMPUMEHSAIOTCS JHILIb I IPOMEKYTOUHOIO KOH-
TPOJIA 3HAHUI CTYIEHTOB B BHJE TECTHPOBAHMA. JTOT MOJXOJA K OpraHM3aluu 00pa30BaTENbHOTO
npoliecca MpeacTaBiseTcs OYeHb EPCIEKTUBHBIM BBHY TOTO, YTO IIPU €r0 JOCTATOYHO HIMPOKOM
UCTIOJIb30BAaHUHU YHHUBEPCUTET MOXKET MOJIYYHTh CEPhE3HYI0 SKOHOMUIO CPEICTB U3-3a Oosiee HU3KOU
CTOMMOCTH NPOBEJICHUS CETEBOI0 KOMITBIOTEPHOIO0 TECTUPOBAHUS 110 CPABHEHUIO C aYAUTOPHBIM.

[Tpumenenne oOpa3zoBaTeNbHBIX HH()OPMAIIMOHHBIX PECYpCOB B KAauyeCTBE JIOTIOJIHEHUS K
TPaJUILIMOHHOMY Y4eOHOMY MpOLIecCy MMEET OOJIbIlIOe 3HAUEHHE B TeX CilydyasX, KOrja Ha Kaue-
CTBEHHOE YCBOCHME 00beMa yueOHOro matepuaina, npeaycmorpennoro ['OC, He xBaraet ayurop-
HBIX 3aHATHH 10 yyeOHoMy muiaHy. Kpome Toro, Takas ¢opma opranuzanuu y4eOHOro mnpoiecca
OUYEHb BaXKHA IIPU HEOJAMHAKOBOW HAYaJIbHOM MTOATOTOBKE 00Y4aIOIIHXCS.

Crnenyer 0COOEHHO MOAYEPKHYTh, UTO IPU TAKOM IOAXOJE KpailHe BaXKHO 00ECIeUUTh UH-
TEHCHBHBII KOHTPOJIb CTENICHH YCBOCHHS MaTepHana. Kak mpaBuiio, o KaxIoi TeMe MpeaycMoT-
peHo 0oJibIIoe 110 00bEeMY KOHTPOJIbHOE 3a/1aHie WM KOHTPOJIbHOE TECTUPOBAHUE.

Takum 00pa3om, HAKOIJICHHBIM OIBIT MPUMEHEHUS! WH(OPMAIIMOHHBIX M JAMCTAHIIMOHHBIX
TEXHOJIOTUI B y4eOHOM IpOLIecCe B pa3IMYHbIX BapHaHTaX I103BOJIIET TOBOPUTH 00 ONpEaeIEeHHbIX
IpeuMylIecTBax Mog00HBIX GOPM OpraHU3alUHN YIeOHOTO MpoLecca:

— CTAHOBMTCSl BO3MOXHOH MPUHIMIIMAIBHO HOBasi OpraHU3alys CaMOCTOATENIbHOM paboThl
CTY/ICHTOB;

— BO3pacTaeT MHTEHCUBHOCTh y4eOHOT0 Mpolecca;

— Y CTYAICHTOB TIOSIBIISIETCS JOTIOIHUTEbHAS MOTHUBAIHSA K TIO3HABATEILHON IS TEITBHOCTH;

— JIOCTYNHOCTb y4eOHBIX MaTE€pUaIOB B JIF000€ BpEeMs;

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

8.2. IlepeyeHb HEOOXOAMMOI0 MPOIPAMMHOI0 o0ecrevYeHnst

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

2. Uurerpuposannoe opucHoe npuitoxkeane MS Office (© Microsoft Corporation).

3. IIporpamMmHOe obecriedeHue sl OpraHU3aliy yIpaBasieMoro U 0€30MacHOro J0CTyIa B
Nurtepner.

Ne norosopa [lepeueHp NHMIIEH3MOHHOTO MPOTrPAaMMHOT0 00eCIeYeHUs
Kontpakt Ne104-AD®/2016 ot | [Ipoanenue noxnucku Ha 2016-2017 y4eOHBbIN TO HA IPO-
20.07.2016 rpaMmMHoOe obecriedeHne kommnanuu Microsoft mo mporpamme

«Academic and School Agreement it KOMIOBIOTEPOB U CEPBe-
poB KybaHCKOTO rocyapcTBEHHOTO YHUBEPCUTETA U €ro (Pu-
JTNAJIOB:

DsktpSchool ALNG LicSAPk MVL

Hor. Ne77-AD®/223-03/2017 | [Moamucka va 2017-2018 yueOHBIN TO Ha TPOrpaMMHOE 0Oec-
or 03.11.2017 MeYeHHEe B paMKax MporpaMMbl komrnanuu Microsoft
“Enrollment for Education Solutions” 111 KOMIOBIOTEPOB U
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cepBepoB Ky0aHCKOTO rocyIapcTBEHHOTO YHUBEPCHUTETA U €TI0
¢bmmanos:

DsktpEdu ALNG LicSAPKk MVL

4. IIporpammuoe obecrieuenue 1yt 6e30macHoi paboThl Ha KOMIbIOTepe — (haIOBBINA aHTH-
BUPYC, TOYTOBBII aHTUBHUPYC, BEO-aHTUBUPYC M CETEBOM IKPaH.

Ne norosopa [lepeueHb TMIIEH3MOHHOrO IPOrPpaMMHOI0 00eCIEYEHHUS
Kontpakt Ne69-AD®D/223-03 | KoMmmieKT aHTUBUPYCHOTO MPOTPaMMHOT0 o0ecriedeHus (mpo-
ot 11.09.2017 JUICHUE TIPAB TOJb30BaHMS):

AHTHBHUpYCHAs 3aIuTa PU3HMUECKUX pabOYNX CTaHIUH U cep-
BEpPOB:

Kaspersky Endpoint Security ans ousneca — CTaHmapTHBIH
Russian Edition. 1500-2499 Node 1 year Educational Renewal
License

AHTHBHpPYCHAS 3aliTa BUPTYyaIbHBIX cepBepoB: Kaspersky Se-
curity uis BUpTyalbHBIX cpej, Server Russian Edition. 25-49
VirtualServer 1 year Educational Renewal License

3amuTa MOYTOBOrO cepepa ot crama: Kaspersky Anti-Spam
s Linux Russian Edition. 5000+ MailBox 1 year Educational
Renewal License

AHTHBHpYCHAs 3al[MTa BUPTyadbHbIX pabouunx cranmuuii (VDI):
Kaspersky Security qis Buptyansabix cpen, Desktop Russian
Edition. 150-249 VirtualWorkstation 1 year Educational Re-
newal License

5. Cucrema xomnbrorepHoit matematukui MATHCAD ¢ HeoOXoaquMbpIMU ITaKETaMH pacIliy-
penuii (© Parametric Technology Corporation).

6. Cucrema xommbioTepHoii marematnku MATLAB + SIMULINK ¢ HeoOXoaumbIMU
tynookcamu (© The MathWorks).

Ne norosopa \ IlepedeHb JIMIIEH3MOHHOTO TPOrPaMMHOTO 00ecreueHus!
Kontpakt Nel115-OAD®/2013 | [IpoaseHue nmporpaMMHOM MOJAEPKKU U IPUOOPETEHNE TIPAB
ot 05.08.2013 M10JIb30BaHMs IPUKJIIAIHBIM IPOTPaMMHBIM 00ecrieueHHEM

MathWorks MATLAB

PTC Mathcad University Classroom Perpetual — Floating
Maintenance Gold

Kontpakt Ne127-AD®/2014 ot | [IpenocraBienne OecCpoUHBIX MpaB MOJIb30BaHUS TPOrpaMM-
29.07.2014 HBIM 00ecIie4YeHuEeM, BOZMOXKHOCTh 3arpy3KH JTUIIEH3MOHHOTO
nporpaMMHOro odecnieueHus uepes MHTepHeT:

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. Ilepeuenb HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM

1. Dnexktponnas 6ubimoreynas cuctema eLIBRARY.RU:

http://wwwe.elibrary.ru

2. Uudpopmanmonnas cuctema «EquHoe 0OKHO JocTyma K 00pa3oBaTeIbHBIM pecypcam»:

http://window.edu.ru/window

3. PyOpukon — kpynHelmnii sHnukioneandeckuil pecypc Murepuera:

http://www.rubricon.com/

4. AHHOTHPOBaHHBIN TeMaTU4YecKuit katanor MHTepHeT pecypcoB o (pusuke:

http://www.college.ru/

5. Karanor Hay4HbIX pecypcoB:

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

6. EcrecTBeHHO-Hay4HBIN 00pa30BaTEIbHBIN MOPTAI:

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

7. ®usnueckas SHIMKIIONE TN .

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

8. Akanemuk — CoBapy 1 SHIIUKIIONEIUN Ha AKaJIEMUKE:

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

http://dic.academic.ru/dic.nsf/enc physics/150/Atomnas dusuka/

9. Bukurnenus — cBOOOIHAS SHIIUKIIONEIHS.

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

10. ®usnueckast SHIUKIONECIUS

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

11. Snepnas ¢usuxka B uHTepHeTe. CrpaBounas uHpopmarms. [Ipoekt kadeaps obmiei
anepHoi pusuku ¢usndeckoro ¢akynprera MI'Y, ocymectBiseMslii npu noguepxxkke HUMAD
MI'Y

www.nuclphys.sinp.msu.ru/

12. ®usuka aromHoro saapa | Anepnas ¢usuka B Untepuere | HUUAD MI'Y

wWww.sinp.msu.ru/ru/project/8343

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

(OnexTpoHHBIC Bepcun yueOHHKOB, cTaTeil. CripaBouHas uHpopMaius. Y4ueOHble MaTepua-
761 Kypca «Du3rka aTOMHOTO s/Ipa ¥ 3JIEMEHTAPHBIX YaCTHID»)

13. SInepnas ¢usuka B Mutepuere | Enunoe okno nocryna | Kadenpa obmeit snepHoii ¢gu-
3uku gusndeckoro daxkynaprera MI'Y 1 HUNAD MI'Y

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

14. SAnepnas ¢pusuka — Bukuneaus

www.ru.wikipedia.org/wiki/SInepnas_dQusuka

15. Slpepuas ¢usuka — Narod.ru

www.profbeckman.narod.ru/YadFiz.htm

16. ®usuka HeTpuHo — Bugeoreka

www.elementy.ru/video?pubid=432031
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http://www.elibrary.ru/
http://window.edu.ru/window
http://www.rubricon.com/
http://www.college.ru/
http://www.scintific.narod.ru/literature.htm
http://www.en.edu.ru/catalogue/
http://www.femto.com.ua/articles/
http://dic.academic.ru/dic.nsf/enc_physics/150/Атомная_физика/
http://dic.academic.ru/dic.nsf/enc_physics/150/Атомная_физика/
http://ru.wikipedia.org/wiki/
http://www.femto.com.ua/articles/
http://www.nuclphys.sinp.msu.ru/
http://www.sinp.msu.ru/ru/project/8343
http://www.sinp.msu.ru/en/node/8343
http://www.window.edu.ru/resource/621/34621
http://www.ru.wikipedia.org/wiki/Ядерная_физика
http://www.profbeckman.narod.ru/YadFiz.htm
http://www.elementy.ru/video?pubid=432031

17. Uuctutyt Anepuoit ®usuku um. I'.M.bynkepa CO PAH

Www.inp.nsk.su/

18. DMOZ — World: Russian: Hayka: ®usuka: Snepnas ¢pusuka: CripaBounas HHGpOpMaIus
www.dmoz.org/

9. MartepuajibHO-TeXHHYecKasi 0a3a, HeoOXoauMasi JJisl OCyleCTBJIeHHsI 00pa3oBa-
TeJBLHOI0 Npolecca Mo TUCHUILINHE (MO1YJII0)

YcnemHas peanu3anysi mpenoiaBanus TUCIUIUNHBI « CTIeIHabHBIE BOIIPOCHI SACpHOM (u-
3UKW» MpEArojaraeT HajJuuhe MHUHMMAJIbHO HEOOXOIMMOIO JJisl pean3aluu O0akalaBpcKoil Mmpo-
IrpaMMBI IEPEYHSI MATEPHATbHO-TEXHUIECKOTO 00CCIICUCHHS:

— JUCIUIEMHBIN KJIacC C MEePCOHAIbHBIMU KOMIIBIOTEPAMHU JUIS MPOBEICHUS MPAKTHUECKUX
TPYIIIOBBIX 3aHATUN;

— IpOTrpaMMbl MOJIETUPOBaHUS (PU3UUECKUX MPOLIECCOB B aTOMHOM (PU3UKE;

— TpOrpaMMbl OHJIAMHOBOTO KOHTPOJIS 3HAHWW CTYJAEHTOB (B TOM YHCIE TPOTPaAMMHOE
o0ecrnieyeHre JUCTAaHIIMOHHOTO 00Yy4eHNUs);

— HaJIMYME HEOOXOIMMOTO JIMIICH3MOHHOTO MPOTPaMMHOIO oOecrieueHus (oreparuoHHas
cuctema MS Windows; unterpupoBannoe oducnoe npuioxkenne MS Office; cucrembl KOMIIbIO-
teproit Matematuku MATHCAD u MATLAB+SIMULINK ¢ He00X0IMMBIMHU TYJIOOKCAMHU.

[Ipu ucnonp30BaHUU SIEKTPOHHBIX U3AHUI BY3 JIOJDKEH 00€CIEUUTh KaXI0ro o0ydJarole-
rocst BO BPEMsI CaMOCTOSATEIHHON TTOJTOTOBKH Pab0YMM MECTOM B KOMITBIOTEPHOM KJIACCE C BBIXO-
oM B UHTEepHET B COOTBETCTBUU C 00BEMOM H3y4aeMbIX AUCIUILINH.

Ne Bu paGot MarepuanbHO-TeXHUYECKOE 0OecriedeHre JUCIUIITNHBI
/11 p (MOmyJIsl) M OCHAIIEHHOCTD
1 JlekumonHsble 3aHaTUA | JIEKIMOHHAs ayIUTOpHsA, OCHAIEHHAs NPE3CHTalMOHHON

TEXHUKOU (MPOEKTOpP, PKpaH, KOMIBIOTEP/HOYTOYK) U COOT-
BETCTBYIOIIMM IporpammHbeiM obecnieueHueM (I10), a taxxe
JIOCTaTOYHBIM KOJIMYECTBOM I1OCAI0UYHbBIX MECT:

Ne 209¢ (npoexkrop EPSON EB-1776W).

2 [TpakTHueckue Aynuropusi OCHAIlleHHas TPEeMs MEJIOBBIMU MM MapKEpHBIMU
3aHIATHA JOCKaMH, TIPE3CHTAIlMOHHONH TEXHUKOH (TPOEKTOp, 3KpaH,
KOMIBIOTEP/HOYTOYK) U COOTBETCTBYIOLIMM IPOTPAMMHBIM
obecnieuenueMm (I10), a Takke HOCTATOUYHBIM KOJIHYECTBOM
MOCAJOYHBIX MECT:

Ne 209¢ (npoexkrop EPSON EB-1776W),

Ne 205¢ (mpoektop SANYO PLC-SW20A).

3 JIabopatopHsbIe JlaGoparopusi, YKOMIUIEKTOBaHHAs CHEIHMAIM3UPOBAHHON Me-
3aHATHA OenbI0 U TEXHUYECKUMH CpEJCTBAMH OOy4YeHHs] U PabOTHI:
MPE3EHTAMOHHON TEXHUKON (IPOEKTOp, BSKpaH, KOMIIbIO-
Tep/HOYTOYK) U COOTBETCTBYIOIIMM IPOrpaMMHBIM o0ecreue-
HueM (IIO), a Takke HOCTATOYHBIM KOJHWYECTBOM IOCAI0Y-

HBIX MECT:
Ne 205¢ (mpoexkrop SANYO PLC-SW20A).
4 Kypcosoe KoMHaTh! 11 BBITOJTHEHHS KYPCOBBIX paboT:
MPOEKTUPOBAHUE 202¢ UTuCC 6ak.; 137¢ UTuCC wmar.; 311 (PT, DuH, P®);
132¢ (D)
5 I'pynmoBsie Aynuropuu:
(MHAMBUAYATbHBIC) 209¢, 207¢, 205¢
KOHCYJbTaIIU
6 Texymuii KOHTPOJIb, Aynuropuu:
MIPOMEKYTOYHAS 209c, 205¢
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CamocTosiTenbHas Kabuner ans camMocTOSTENbHON padOThI, OCHAIIEHHBIA KOM-
pabora MBIOTEPHON TEXHUKOW C BO3MOYKHOCTBIO MOJKIIFOUEHHS K CETH
«HTEpHET», MPOrPaMMOI 3KPAaHHOTO YBEIMYCHHUS U obecre-
YeHHBIH JOCTYIIOM B  DJJIEKTPOHHYIO  HH(GOPMAIMOHHO-
00pa3oBaTeNbHYIO CPEy YHUBEPCUTETA:

207c, 205¢
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