MNMHOBPHAYKU POCCUN
®EAEPAINBHOE MOCYOAPCTBEHHOE BIO[XETHOE OBPA3OBATEINBHOE YYPEXKOEHVE
BbICLLIEI' O OGPA3OBAHUA

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «Bl'Y»)

YTBEPXOAKO

3aBeqyowmin kacpegpon
AOepHON OU3NKK

Of@m [ Kagpmenckmn C. I/
' 30.06.2021r.

PABEOYASA NPOMPAMMA YYEEHOWU OAUCUUNIIUHDI
B1.B.[1B.02.02 3kcnepumeHTanbHble MeToAbl AAePHON (PU3UKK

1. Koa n HaumeHoBaHMe HanpaBneHusi NoAroToBKK/cneynanbHOCTH:
14.04.02 ApepHble dur3mka TEXHOOrMN

2. Mpodnnb nogroToBkM/cneymnannsauusa:

®u3nka aTOMHOro agpa n Yactuy

3. KBanudumkauma BbiNnyCKHMUKA: Marnctp

4. ®dopma oO6y4eHuUs: oYHas

5. Kachenpa, oTBeuyarowas 3a peanmsaumo AUCLUNIUHBI:

Kadheapa saepHon pUsnkm

6. CoctaBuTeNnn nporpaMmmbi:

K.d.- M.H., goueHT Baxtenb Buktop MaTtBeesu4

7. PekoMeHOoOBaHa:

HayyHOo-meTOanyecknm coBeToM omsndeckoro akynoteTa, npoTokon Ne 6 ot 24.06.2021

Pl npoaneHa Ha 2022-2023 y4ebHbin roga, HMC dwunsnyeckoro cdakynoteta ot 14.06.2022,
npoTokos Ne6.

Pabouas nporpamma npoaneHa Hay4YHO-MeToOUYECKMM COBETOM (hmanveckoro dpakynbteTta oT
25.05.2023, npoTokos Ne5.

8. YuebGHbIn rop: 2022/2023 CemecTtp(bl): 3



9.Uenwu n 3apgauu y4ye6HOM AUCLUMNITUHBI

Llensimu oceoeHusi y4ebHoU OucyuniuHbl A68115K0MCs:
-N3y4eHne COBPEMEHHbIX MPOrpaMMHbIX CPEACTB, UCMOMNb3YEMbIX OS5 PELLUEHMS
hun3nyeckmx 3agau.

3adayu y4ebHoU OuCYUMNUHBI:
-yCBOUTb (byHOAAMEHTarnbHbI€ NOHATUSA ANCUUNINHBI, 6bITb 3HAKOMbBIMU C COBPEMEHHbIM
nporpamMmHbIM obecneyeHnem No3BOMSALWMM pelaTb PU3ndeckne 3agayu;
-0aTb YMEHUs co3fgaBaTb CTPYKTYPUPOBAHHbIE N HECTPYKTYPUPOBaHHbIE MOAENM,
3agaBaTb rpaHMYHbIE YCMOBUS N BU3yanuanpoBaTh NoslyYeHHble pe3ynbTaThl;
-0BNnageTb HaBblkaMy PELLEHUS KNaCCUYECKMX U COBPEMEHHbIX 3a4ad cpeacTBaMum

10. MecTto yye6HOM ancumunnuHebl B cTpykType OOIT:
AucumnnnuHa oTHoCcUTCA K BapuaTmMeHoOM Yactuy umkna b1.B.AB (OucuunnuHbl no Beibopy).
11. MnaHupyemblie pe3yrnibTaTbl OO0y4YeHMs NO AUcCUUNNUHe/MoAayrnio (3HaHUS, YMeHuUs,

HaBbIKM), COOTHEeCEeHHblIe C NJIaHupyemMbiMun pe3yrnbtTataMmu OCBOEHUA oﬁpasoBaTeanoﬁ
nporpamMmmbl (KOMHeTeHLWIFlMVI) N UHANKaTopaMn X 4OCTUXEHUA:

Koga HassaHwne Koa(bl) WugmkaTtop(bl) lMnaHupyemble pesynbTaTbl 0by4eHns
KOMMeTeHLMK

3HaTb: MPOLECCHI B ANEKTPOHHbLIX KOMMOHEHTAX,
uensix u yCTponcTeax, NnoHMMaHue
NPVYHUUNManbHbIX BO3SMOXHOCTEN U OrpaHNYeHni

CnocobeH ANEKTPOHHbIX YCTPOWCTB, METOAbI NCCneoBaHUn

OCYyLLEeCTBMNATb N N3MEePEHUI, NpUMeHsIoLLnecs usmkamm-

KOHTPOIb, Mcnonb3ayeT obwme | sKkcnepumeHTatopamu, paboTalolwmnmm B

opraHuM3aumio 1 MeTOoAbl NOCTPOEHMS | 0BnacTu sgepHon PU3NKn N PU3NKK

nnaHnpoBaHue CUCTEM U3MEPEHUI | AnNeMeHTapHbIX YacTuL;

©esonacHom n 06paboTku

aKcnnyatauum 3KCNEepUMEHTanbHbl | YMETb: BbIOMpaTb METOA U3MEPEHUIA 1

TEenno- un X pe3ynbTatoB ” 06paboTky aKCneprMeHTanbHbIX pe3yrnbTaToB
MK-5 | snektpoobopygoe | [K-5.7 | npumeHATb X Ans npv NaHMpPOBaHMM 3KCNEpMMEHTa AN

aHus, nccnenoBaHus npoBeaeHns1 NccregoBaHUn N3NyYeHni

TpybonpoBoz OB, N3ny4YeHun PasnUYHbIX PaaNoaKTUBHBIX MCTOYHWUKOB U

naporeHepaTopoB pPagMoaKTUBHbIX YacTuL, BbICOKOW 3HEPrin

AJC, a Takke NCTOYHWKOB 1

OCHOBHbIX YacTuL, BbICOKON BNnageTb (MMeTb HaBbIK(M)): NpakTU4YECKUMM

doHaoB 3Heprumn HaBblKaMW MPUMEHSTb Ha NpakTuke obLine

peakTopHOro MeToAbl M3MepEeHUin n obpaboTku

otaeneHus ASC. 3KCNepMMeHTanbHbIX pe3yrnbTaTos.,

NCNonb3yeMbIX MpU NPOBEAEHNE UCCIEA0BaHNN
N3MNy4YeHUn pagmoakTUBHBIX UCTOYHWKOB U
YacTuL, BbICOKOW AHEPTUM.

CcnocobHoOCTb 3HaeT meToabl 1 3HaTb: usnyeckune ABeHns1, Ha KOTOPbIX
CaMOCTOSITENBHO | e o METOLMNKM OCHOBaHO onpefeneHne 3f1eEMEHTHOMO U
BbIMOSNHSATb CNeKTpoMeTpun 1 M30TOMHOrO COCTaBa BELLECTBA, OCHOBbI
3KCNepuMeHTanbH N3nyyYeHnn nccnenoBaHusi CTPYKTYPHbIX XapakTepucTuK
ble Unu 3HaeT dmanyeckne | MaTepvanoB METO4AMU MACC-CNEKTPOMETPUN,
TeopeTuyeckune SIBNEHUs1, Ha pe3epcdopa0BCKOro paccesHUs, KaHanMpoBaHWs,
nccrnegoBaHus KOTOPbIX OCHOBaHO Meccbay3pOBCKOM CMEKTPOCKONNA

AK. | Ans pewenns onpeaeneHvne §
Hay4YHbIX U 3M1EMEHTHOIO 1 YMeTb: BbIOMpaTb MeToq M3MepeHun 1
NpPON3BOACTBEHH M30TOMHOro cocTtaBa | 06paboTKM IKCMEPUMEHTArbHbBIX Pe3ynbTaToB
bIX 334a4 C MK-6.5 BeLLEecTBa, OCHOBbI npv NIaHNPOBaHUN IKCMEPUMEHTA OIS
NCMNOMb30BaHNEM nccrneaoBaHus NpoBeAEHMS UCCNESOBaHUA U3NTYyYEHUI
COBPEMEHHOM CTPYKTYPHbIX pPasnMYHbIX PagNOaKTUBHBIX MCTOYHUKOB U
TEXHUKM 1 XapakTepucTuk YacTuL, BbICOKOW SHEPIM
MEeTOAOB pacyeTa mMaTepuanoB
N nccnenoBaHus MeTogamu macc- Bnagetb: HaBblkamu NPaKTUYECKOro

C CMNEKTPOMETPUMN, NPUMEHEHUA CNEKTPOMETPUN. OCYLLLECTBIIATb




ONTUMU3UPOBaHU
eM MeTod0B
nccrnegoBaHus

CNEeKTPOCKOMun. y,u,ean0|7| NOHU3aLnn

pe3epdopaoBCKOro | rpagyupOoBKYy CMEKTPOMETPOB 3HEPruii ramma-
paccesiHus, N3Iy4YeHuin, onpeaensaTb OTHOCUTENbHYIO
KaHanunpoBaHus, aKTMBHOCTb UCTOYHUKOB U3My4YeHUin, NPOBOAUTL
Meccbay-3poBCKoV naeHTUUKaLMIO TUNa 3apsXeHHbIX YacTul, No

12. O6bem ancumnnmHbl B 3a4eTHbIX eanHuuax/yac — 3/108.

CDopma npomemyTquoﬁ aTTecTauumn - 3K3ameH

13. TpyAoeMKOCTb No BMAam y4e6Homn paboTbl

TpyaoeMKkoCTb
Bug y4ebHon paboThbl Bcero o cemectpam
3 cemecTp
AyanTopHble 3aHATUSA 52
nekuum 26 26
B TOM yucne: npakTu4eckme 26 26
nabopartopHble
CamocToaTenbHasa pabota 20 20
B TOM umcne: KypcoBas pabota (MpoekT)
® o OK3ameH —
opMa MPOMEXYTOYHOM aTTecTauum 36 yac Ok3ameH — 36 yac.
Wroro: 108 108

13.1. CopepxaHue AUCLUNIINHBI

n/n

HanmeHoBaHue pasgena
OVCLUMMITUHBI

CopepxaHue pasgena gucUunmunHb

Peanunszauyusa
pasgena
OVCLMMNIIUHBI C
NMOMOLLIbIO
OHNarH-Kypca,
QYMK *

1. Nekuun

OObwwme ceegeHns o
SAEPHBIX peakLmsix.

Mpsimble sgepHble peakuun. CocTaBHOE S4PO.
ApoepHble peakumn nog BO3AENCTBMEM HEWTPOHOB.
AnepHble peakumn nog 4ENCTBUEM 3apsKEHHbIX
YyacTuu,. KynoHOBCKoe BO3OyxaeHune. Peakumm nog
BO3eNcTBMEM ObICTPbIX YacTul,.

TexHuka nccnegoBaHus
peakuuin n pacnagos.

MarHuTHble CNeKTPOMETPbI; CMEKTPOMETPbLI CO
CUMHTUNNSAUMOHHBIMW OEeTEeKTopamMm, CNIEKTPOMETPbI C
NonynpoBOAHMKOBBIMU AETEKTOPaMU; crneyunanbHble
mMeTonbl cnektpoMmeTpun. CpaBHeHne acppeKTUBHOCTHM
N SHEPreTMYecKoro N BPEMEHHOTO pa3peLLleHuin
pasnuyHbIX cnekTpomMeTpoB. CnekTpoMeTpbl AN
MHOTOMEPHOI0 aHanuaa.

3 MonyyeHne nsoTonos

[Mony4eHre M30TOMOB B peakuusax nog oencTsnem
ObICTpbIX YacTuy,. MNMony4yeHre N30TOMNOB B peakuusax
noa OencTBUeEM TaxXenbIX MOHOB. [onyyeHne M3oTonos
B peakuuax geneHuvs. lNonydyeHuin M3oTonos npu
nocrefoBaTenbHbIM 3axXBaTe HEWTPOHOB.

MN3amepeHne aHeprui
SOEPHBIX peakumn

M3amepeHune aHeprnin sgepHblX peakunin, naMepeHmne
aHeprum anbda-pacnaga. OnpegeneHme rpaHNYHON
3Heprum 6eTa-cnekTpoB. ViamepeHre macc aTomOoB.
Monyamnupuyeckas dopmyna ansi Macc aToMoB.

5 MeToabl onpeageneHus

MeToab! onpegeneHna BpeMeHu Xn3Hn aa0epHbiX




BPEMEHM XKN3HUN 90EPHbIX
COCTOSAHUN

COCTOSIHMI NO U3MEPEHNI0 CKOPOCTU cnaja
WHTEHCUBHOCTM M3nyyveHus. Metoa 3agepXaHHbIX
cocTosiHU. MeToq saep oTaayuun, usmepeHmne LLNPUHbI
SAepHbIX ypoBHeN. AdchekTbl TeHen. CpaBHeHME
METOL 0B U3MEePEHUST BPEMEHN XU3HU SOEPHbIX
COCTOSIHWIA.

MeToabl on peneneHna

MeToabl onpegeneHns CNMHOB U YeTHOCTEN AOEPHbIX
cocTtosHui. OnpefeneHne CnMHOB Npu UccnegoBaHmMu
NPOCTPaHCTBEHHOrO onpeaeneHnst nonen saepHbIxX
nanyyeHun. HaxoxgeHme YeTHOCTU COCTOSAHUIA Mpu
NUHENHON Nonapusaumm raMma-KBaHTOB.

6 CNMHOB 1 HeTHOCTEN OnpeaeneHne CrMHOB U YETHOCTE Npu UCCneaoBaHum -
AAEPHBIX COCTOAHUN. NONAPU3ALIMOHHBIX SABMEHWUN B AAEPHbIX peaKkLsX.
OnpefeneHne CrMHOB U YETHOCTE Npu NCCNefoBaHnm
NONAPU3ALIMOHHBIX SBMEHWI B SiAEPHBLIX PeakLusix.
OnpeaeneHne CrMHOB U YETHOCTEN Npu UCCrenoBaHum
cnekTpoB OBK.
MeToabl onpeaeneHns anekTPoOMarHUTHbIX MOMEHTOB
ANepHbIX COCTOSHUN. MNpU 3MEPEHUN SHEPreTUHECKUX
MeToab! onpeneneHus VHTEPBAIOB MEXY MarHUTHBIM» NOYPOBHSIMM. Mpu
. 3MEKTPOMArHUTHbIX U3MEPEHNI YUCTOThI NaMUHaPHOW NpeLeccumn aapa B ]
MOMEHTOB SEpHbIX MarHuTHom none. OnpeaeneHne anekTPOMarHUTHbIX
COCTOSIHUIA MOMEHTOB MPU NPELLECCUN YrPYroro COCTOAHUS
BbICTPbIX HenTpoHOB. OnpeneneHne anekTpUYEecKnx
MYTbTUMOMbHLIX MOMEHTOB B OMbITax Mo M3MEePEHUIo
ceyeHunsa poTonornoLLeHus.
AnepHble 060no4kn B chepmyecknx un
AnepHble 06004k B hopmmpoBaHHbIX siapax, KanensHas
8 cehepryeckmx n ruapoauHammyeckas Moperb sapa. -
(hopMMpOBaHHbIX sApax MonyMUKPOCKOMUYECKWI NOAXOM, K TEOpUM sapa.
MccnegoBaHne CBEPXTOHKMX B3aUMOLENCTBUN.
McecnenoBaHne CBEPXTOHKMX B3aMMOLENCTBUI
ViccnenosaHue MeTO[OM SA€PHOr0 MarHUTHOrO Pe3oHaHca : MeTobl
CBEPXTOHKMX HabnogeHns AMP. CTauyoHapHble MeTob!.
9 B3aNMOAENCTBNN METOAOM | Penakcauus. AnepHas CriMH-peLLeTodHas penakcaums. -
SAAEPHOro MarHUTHOro CnunH-cnuHoBas Penakcaumns. MeToq cniMHOBOro axa.
pesoHaHca LnpuHbl 1 dopmbl AMP. AnepHbIin 1 KBaapymnornbHbIA
pe3oHaHC.
BnnsiHne cBepXTOHKMX B3aUMOLENCTBUIN Ha YrIoBble
BrnsiH1e CBEPXTOHKNX OMPEeAEneHIs SIIepHbIX N3MNYYEHWA, TUMbI
10 B3aMMOAECTBII Ha B3aMMO/ENCTBIAN, MPUBOASILLMX K BO3MYLLEHMIO )
yITI0BbIE ONpeeneHms YIMOBbIX KOppenauuit. MiHTerpanbHble 1 3aBucsaLme oT
SAEPHBIX U3MyYeHNii BpeMeHu anddepeHumanbHbe YImoBble Koppensauui.
OnpepneneHne BENUYUH MarHUTHOTO U
CTaTUCTMYECKOro KBaapynonbHOr0 B3auMoL4ENCTBUN.
ViccnegoBaHue CBEPXTOHKUX B3auMOOEeNCTBUI
mMeTogom acpdekta Meccbayapa.
Viccnenosanue JKcnepumeHTanbHble MeToabl HabnoaeHns addekra
11 CBEPXTOHKMX Meccbayapa. [leTekTopbl MeccbayapoBCKOro .

B3aMMOOENCTBUA METOOOM
achbpekta Meccbayapa

nsny4veHus. Popma NMMHUN PEe30HAHCHOTO MOTTOLLIEHUS.
CneKTpoMeTpbl CKOPOCTEMN, MCTOUYHWKL U NOrMOTUTENN.
M3oMepHbIN caBur.

13.2. Tembl (pa3genbl) AUCUMNIUHBI U BUAbI 3aHATUN

Ne HaumeHoBaHue TemMsbl Buabl 3aHATUM (KONMYECTBO YacoB)
a asgena CamocTosTenbHasa| KoHT
n/n (pasnena) Jlekumm | lMpaktnyeckme | JlabopaTopHbie P | Bcero
ANCLUUNNUHDBI paboTta onb
ObLwune cBegeHns o
1 - A 2 2 3 9
SAEPHbIX peakLUusix.




TexHuka

2 | nccnegoBaHus 2 2 2 3 9
peakuuin u pacnagos.

3 | lNMonyyeHue U30ToMOB. 2 2 2 3 9

4 | N3amepeHune 3Heprun. 2 2 2 3 9
MeTtopa 3apiepxaHHbIX 2 5 > 3 9
COBMageHunn.

6 Onpenenevae CMWHOB > 5 > 3 9
N YeTHOCTEN
OneKTpoMarHuTHble

7 | MOMEHTbI AepHbIX 2 2 2 3 9
COCTOSIHUN

8 | ApepHble mogenu. 2 2 2 3 9
CBerTOHISMe 4 4 > 14
B3aUMOOENCTBUS.

10 BosmyLeHHble 1 4 11
YI1OBblE KOppensuun.

11 | Odpdekt Meccbayapa. 3 3 1 4 11
UToro: 26 26 20 36 108

14. MeToau4ecKkue yKkasaHus Ans o6y4aroWwmxcs No 0CBOEHUIO AUCLUNIIUHDI

Mo neKUMOHHOW 4YacTu Kypca camocTosiTenbHas paboTa BegéTcs Mo MaTepuany nekuui,
WCTOYHMKAM OCHOBHOWM M AONOfHUTENbHOW nuTepaTypbl. Onpocbkl BKMAYaT usmyeckne
MPVHLUMNBI  9KCMEePUMEHTanbHbIX METOAO0B, XapaKTepuUcTUKM MeTodoB UM obnactm  ux
npuMeHeHus. Ha npakTuyecknx 3aHATUAX KOHTPOIb BbIMOMHAETCA B XOA4e pelleHus 3afdad B
ayauToOpUN 1 CaMOCTOSITENBHO MO pasaenamM AUCUUNIIVHGI.

15. lepeyeHb OCHOBHOM W [AOMOJSIHUTENIbHOW nNUTepaTypbl, PecCypCoOB WHTEpPHET,
Heob6XoaUMbIX AN OCBOEHUA AUCLMUNIINHbI (Crucok numepamypbl 0¢hOPMISIEMCS 8 COOM8emcmeauu
¢ mpebosaHusimu TOCT u ucrionb3yemcs obuwjasi ckeosHasi Hymepauus Orisi ecex aud08 UCMOYHUKOS)

a) OCHOBHas nuTeparypa:

Ne n/n McTOYHUK
Pako6onbckas W. B. AgepHasa dusmka : [yueb. nocobue ansa ctygeHToB omanyeckmx
1 cneunnbHocTen By3oB] / N.B. Pakobonbckas .— N3g. 3-e, nepepab. — Mockea : URSS, 2014 .—
241 ¢
BonosabiHa A. W. [JleTekTopbl MOHU3NPYHOLLNX YacTuL, U n3ny4vyeHuii. MNMpuHumMnbl 1 NPUMEHEeHUs |
2 y4eb. nocobue / A.WN. BonosabiHsa, .M. O6ogosckuin .— JonronpygHein : Mutennekr, 2012 .—
204 c.

0) gononHuTenbHasa nuTepaTypa:

Ne n/n McTo4vHnK

KanutoHoB . M. Beegenwne B manky sgpa n yactuy : y4eb. nocobume ansa ctyaeHToB us.
dak. Knac. yH-TOB 1 Ap. By30B, 06y4aloLLmxcs No cneupnaneHocTn "AgepHasa gusmka” um

3 HanpaerneHuto "®usnka" / . M. KanutoHoB. — W3a. 3-e ncnp. n gon. — M. : KomKHura, 2006. —
327 c.
AbpamoB, AnekcaHap ViBaHoBmY. OCHOBbI 3KCNEPUMEHTAlbHbIX METOO0B SIAEPHON PU3NKM ;
4 yyebHoe nocobwue onsa ctyg. By3os / A.WN. Abpamos, FO.A. Kasanckun, E.C. MatyceBuy .— 2-e
n3g., nepepad. n gon. — M. : Atomnsgar, 1977 .— 524,[1] c.
Bop O. Crpyktypa atomHoro sgpa: B2 1. / O. bop, b. MotTtenscoH. — M. : MUP, 1971. —T. 1
S) .
: OgHo4yacTmnyHoe aBmxkeHne. — 1971. — 456 c.
6 Bop O. Crpyktypa atomHoro sapa: B2 1. / O. bop, . MotTtenbcoH. — M. : MUP, 1977. —T. 2
: Dedopmaumsa agep. — 1977. — 464 c.
7 Cutenko A.I'. Jlekumn no Teopumn sigpa / A.l. CuteHko, B.K. TaptakoBckuii.— M. : ATomnsgar,

1972,

8 HasbigoB A.C. Teopust atomHoro sigpa / A.C. aebigoB. — M. : duamatrus, 1958.

AnzeHbepr V. Mogenu aaep. KonnekTneBHble 1 ogHoYacTU4YHbIe aBneHus /. AnseHbepr, B.
['panHep — M. : ATommnzgar, 1970.

10 BpayH [x. EquHas Teopus sgepHbix mogenew v cun / k. BpayH. — M. : Atomnsgart, 1970.
11 CTpoeHune aTomHoro sapa: cb. cT. /nog pea. A.C. daeblgoBa. — M. : U1, 1959.

12 AnenHukoB A. H. Teopusi aToMHOro sigpa [OneKTpoHHbIN pecypc] : y4ebHoe nocobue no Kypcy
"ATOoMHas cpumauka" / A.H. AneriHukos, B.A. PaboTtkuH, [.E. Jllo6awesckun ; Mexay-Hap. vH-T




KOMMbIOTEP. TEXHONOMIA, QHepreT. dhak. — ONEKTPOH. TEKCTOBble AaH. — Bopo-Hex, 2013 .—
3arn. ¢ Tutyn. akpaHa .— CBobogHbI 4ocTyn u3 niTpacetn BI'Y .— Tek-cToBbili chan .—
Windows 2000; Adobe Acrobat Reader .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m13-220.pdf>.

O6oposckui, nbs Muxannosudy. COOpHUK 3aga4 No aKCnepMMeHTarnbHbIM MeETOAaM SAEPHON
13 dusmkm : YuebHoe nocobue Ansi CTyAEHTOB (PU3NYECKNX N UHKEHEPHO-PU3NYECKMNX
cneymnansHocTen By3oB / .M. O6ogoBeckuii .— M. : QHeproatomusgar, 1987 .— 280 c.

B) MH(pOpPMaLIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypcbl (oduumanbHble pecypebl MHTEPHET)*:
Ne n/n Pecypc

14 www.lib.vsu.ru— 3HE BI'Y
https://edu.vsu.ru — AnNeKkTpoHHbIN yHUBepcuteT BI'Y

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecrnevyeHUss ANsi CaMOCTOATENIbHOW pPaboTbl
(y4ebHo-memoduyeckue pekomeHOayuu, nocobus, 3adayHuKku, MemoOu4YecKUe yKa3aHusi MO 6bIMOSTHEHUIO
npakmu4eckux (KOHMPOIbHbIX), Kypcoabix pabom u dp.)

Ne n/n McTouHnK
MeToguyeckne pekoMeHgauum no opraHn3auum camocTosTeNbHOM paboThbl CTY4EeHTOB
1 HanpaeneHusa 14.04.02. AnepHble usnka n TexHonoruu, - Baxtens B.M., Tutosa J1.B. — BI'Y.
2018. - 17 c.

17. OO6pasoBaTtenbHble TEXHONOrMWU, UCNONib3yeMble MNpu peanusauum y4ebHOM
OUCLUMNINHBLI, BKNOYass [AUCTaHUMOHHble oOpa3oBaTtenbHble TexHonorum (AOT),
3neKTpoHHoe oby4yeHue (J0), cMelwaHHOe OOy4YeHue):

Mpn  npoBegeHWM  3aHATU N0  AMCUMNIMHE  UCMONb3YTCA  criegylolime
obGpasoBaTenbHble TEXHOOMM:

— aKTMBHbIE N NHTEPAKTMBHbIE (POPMbl MPOBEAEHMUS 3AHATUN;

— KOMMbIOTEPHbIE TEXHOSOMMW NMPU NPOBEAEHNMN 3AHATUN:

— npe3eHTauMoOHHbleE MaTepuanbl M TEXHOMOrMM Mpu OOBACHEHWM MaTepuana Ha
NEKUNOHHBIX N MPaKTUYECKNX 3aHATUSX;

- cneynanmsanpoBaHHoe obopyaoBaHue npu nposeaeHnn nabopaTtopHbIX paboT;

— pas3bop KOHKPETHbIX CUTyauun Mpu MOCTaHOBKE Uuenen un 3agad Kk paspaboTke
npuKnagHblX nporpamm, npu Bblibope nporpammMHOro obecnedyeHust No  YCTAHOBMEHHbIM
KpuTepusam, npu paspaboTke nporpaMm No NpeayCcMOTPEHHbIM anropyutMam 1 MeTogam

Onsa camoctoatensHon pabotbl mcnonbdyetca OBC YHuBepcutetckas 6GubnmnoTeka
online - www.lib.vsu.ru - 3HB BIY. [llporpammHoe ob6ecnevyeHne, MpUMEHSIEMOe Mnpu
peanusauun aucumnnuHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,
Mozilla FireFox.

OnctaHunoHHbIe obpasoBaTenbHble  TEXHOMOrMu (8oT) NPUMEHSIOTCSA c
ncnonb3oBaHneM obpasoBaTenbHOro noprana «ONeKTPOHHbIN YyHMBepcuTeT BIY».

18. MaTepuanbHoO-TeXHU4YeCcKoe obecneyeHme AUCUMNIUHDI:

KomnbloTepHbIN knacc (ans npoBedeHus 3aHATUIA CEMUHAPCKOro TUna, TEKyLLEero
KOHTPONMS U NPOMEXYTOYHOW aTTecTtaumu). CneumanuampoBaHHas mebens,
komnbtoTepbl Pentium-II, 11l (10 wT.), 06 beanHEHHbIE B NOKANbHYO CETb C
BO3MOXHOCTbI MOAKNIOYEHUS K ceTh «MHTepHeT».

r. BopoHex, nnowaab
YHuBepcuteTckas, a.1,
nom.l, aya. 50711

r. BopoHex, nnowagb
YHuBepcuteTckas, a.1,
nom.l, aya. 313a

AyouTopus Ans CaMOCTOATENbHON paboTbl, KOMMLIOTEPHBIN KNAcc ¢ JOCTYNOM K
cetn «MHTEpPHET»: KOMMbIOTEPLI (MOHUTOPLI, CUCTEMHBIE 6510KM) (15 WT.)

19. OueHo4HbIe cpeacTBa ANA NPOBeAEHNA TEKYLEen U NPOMEXYTOYHOM aTTecTauum

MopsaOoK OLeHKN 0CBOeHMs oby4Yatowmmmcs y4ebHoro matepuana onpenensercs
coaepXaHMeM creayLmux pa3aenos QUCUUNIIVHBI


http://www.lib.vsu.ru–/

HaumeHoBaHue NHaukatop(bl)
r’|\;|g'| pasgena aucuuninHbl Ko“ﬂg?;?” OOCTUXeHUA OueHouHble cpeacTBa
(moayns) 5 KOMMeTeHunn
1. Tembl 1-11 MK-5 MK-5.7 CobecefoBaHuve
MK-6.2
2. Tembl 1-11 MK-6 MK-6.5 CobecepnoBaHue
MpomexyTovHasa aTTecTaums MyHkT 20.2.1
dhopma KOHTPONS - 9K3aMeH Bonpocbl k ak3ameHy

20 TunoBble OUEHOYHble cpeacTBa M MeTOAMYECKUe MaTepuanbl, onpegensrowme

npoueaypbl oueHuBaHuA

20.1 TeKywMn KOHTPOJSb yCreBaeMoCTn

KOHTpOJ‘Ib ycnesaemMoCTu no gncumniimHe oCylecTBnAaeTcAa C NOMOLLbIO creyrwmnx oueHOYHbIX

CPEeacCTB:

npaKTMKOOpMeHTI/IpOBaHHbIe 3adaHnsdA, KOHTPOJIbHbIE pa6OTbI

Kputepun oueHnBaHns KOMNeTEeHUMN

YpoBeHb
cchopmmpoBaHHOC Lllkana oueHok
TN KOMNETEHL MM

O6yyarowmmncs B NOAHOM Mepe BriageeT NOHATUAHBIM
annapaTtoM AaHHoW 0bnacTu Hayku (TeopeTudeckumu
OCHOBaMM ANCLUMNINHBI), CNOCOBEH UNMIOCTPMPOBATL
OTBET NpuMepamMu, baktamu, JaHHBIMU Hay4YHbIX
nccnepoBaHun, NPUMEHATb TEOPETUYECKNE 3HAHUA AN
peLLeHns NpPakTU4EeCKMX 3aday B 061acTn KMHETUKM
SIAEPHbIX PEaKTOPOB

lNosbiweHHbIU Omnu4Ho
YPOBEHb

OTBET Ha KOHTPONbHO-U3MEPUTENDBHBIN MaTepuan He
COOTBETCTBYET OAHOMY (OBYM) U3 NEPEYNCIIEHHBIX
nokasaTenen, Ho oby4varLmincs gaeT npaBurbHbIE
OTBETbI HAa AOMOSMHUTENbHBbIE BONPOCKl. HegocTaTtouHo
NPOAEMOHCTPMPOBAHO B3aUMOBIUSIHUE Pa3fNYHbIX
(haKTopOoB, ONpeaAensLmnX COCTOAHNE aKTUBHOWN 30HbI Ha
KMHETUKY peaKkTopa, Unn cogepxaTcsl OTAENbHbIE
npo6enbl B onpegeneHnn omusnydecknx NpuymnH,
onpegensitomx KMHETUKY peakTopa.

ba3soenbil yposeHb Xopowo

OTBET Ha KOHTPONbHO-U3MEPUTENbHbIN MaTepuan He
COOTBETCTBYET t06bIM ABYM(TPEM) U3 NEPEYMCIEHHBIX
nokasatenen, obyyaroLwmics gaeT HeMnosHble OTBEThI Ha
AonornHuTenNbHble BONPOChl. [JeMOHCTpUpyeT YacTUYHble
3HaHWSA PaKTOPOB, BIIMSAIOLLUX HA KMHETUKY peakTopa,
U1 NMEET He MOMNHOE NPeACcTaBneHne O COOTHOLLEHNN
pasnnyHbIX 3QGEKTOB PEAKTUBHOCTN.

lNopozoeniti YOoenemeopumerbHO
ypOBeHb

OTBET Ha KOHTPONbHO-U3MEPUTENbHLIA MaTepuan He
COOTBETCTBYET JIOOLIM TpeM(Y4eTbIpEM) U3
nepeyvmcreHHblx nokasarenen. Obyyarowmnmncs
OEMOHCTPUPYET OTPbIBOYHbIE, (hparMeHTapHble 3HaHUs,
gonyckaeT rpybble ownbku B oueHke adhpekToB
pPEaKTUBHOCTM.

- HeydoenemeopumersnbHO

20.2 NMpomexyTo4yHana aTrectauma

MNpomexyTouHas aTTecTaums No AUCUMNIMHE OCYLLECTBNSETCA C MOMOLLbIO CleaYLLMX

OLIEHOYHbIX CPEACTB:

CobecenoBaHue no sk3aMmeHaLMOoHHbIM bunetam

20.2.1. NMepeyeHb BONPOCOB K 3K3aMeHY:

1. Mpsamble saepHble peakuun. CocTaBHOE SAPO.




ApepHble peakumn nog BO3LENCTBMEM HENTPOHOB.
AnepHble peakumm Noa AeNcTBUEM 3apsKeHHbIX YacTuy,. KynoHoBckoe BO30yaeHue.

Peakuuun nog Bo3gencTenem 6bICprIX YyacTtuu.

a r DN

MarHuUTHblE CMNEeKTPOMETPbLI; CHEKTPOMETPbI CO CUMHTUMNSALUMOHHLIMU OEeTEKTopamMu,

CMEeKTPOMETPbl C  MNOSYyNPOBOOHMKOBBIMM  [JeTeKTopamu;  crneumasrnbHble  MeTonbl

CNEKTPOMETPUN.

6. CpaBHeHune 3 HEKTUBHOCTN N SHEPrETUYECKOIO U BPEMEHHOIO paspeLUleHnin pasnnyHbIX
CNEKTPOMETPOB.

7. CnekTpomeTpbl AN MHOFOMEPHOro aHanunsaa.

8. lMonyyeHne n3oTonoB B peakumnsax nog AencTememM bbICTpbIX YacTul,.

9. lMonyyeHne N30TONOB B peakumnax nog AencTBUEM TAXKESbIX MOHOB.

10.Mony4yeHne M30TOMNOB B peakumnsax AeseHus.

11.Mony4YeHunn N30TOMNOB Npu NocregoBaTesnbHbIM 3axXBaTe HEUTPOHOB.

12./13mepeHune aHeprumn saepHbIxX peakunn, usmepeHne sHeprun anobga-pacnaga.

13.0npeneneHne rpaHM4YHOM aHeprm 6eTa-cnexkTpos.

14.N3mepeHne macc aTomMoB. [onyamnupuyeckas popmMyrna ans Macc atToMoB.

15.MeToabl onpegeneHna BPEMEHU XU3HU SOEPHBIX COCTOSHUW MO U3MEPEHMIO CKOPOCTU
cnaga UHTEHCUBHOCTU U3NYYEHUS.

16.MeToa 3agepxaHHbIX cocTosHUW. MeToq saep otaayvn, U3MEPEHUE LUMPUHBI S4epPHbIX
YPOBHEN. DPPEKTbI TEHEN.

17.CpaBHeHME METOAOB U3MEPEHUS BPEMEHWN XU3HU SOEPHBIX COCTOSAHUN.

18.MeToabl onpeaeneHusi CNUHOB N YETHOCTEMN SAEPHbIX COCTOSHUN.

19.0npefeneHne cnMHOB Mpu UCCNeoBaHMM MPOCTPAHCTBEHHOrO OMpeneneHnst nonen
AAepHbIX N3nyyYyeHni.

20.HaxoxgeHne YeTHOCTN COCTOSAHUIA NPU NIMHENHOW NoNspusaunum raMma-KBaHTOB.

21.0npeneneHne CNMHOB M YETHOCTEN NPU UCCNeLOBaHUN MNOMSAPU3ALMOHHBIX SBMEHUA B
AAepHbIX peakunsx.

22.0npegeneHne CnNMHOB M YETHOCTEN NPU UCCnegoBaHUN NONAPU3ALMOHHBIX ABNEHUA B
SAepHbIX peakunsx.

23.0npeaeneHne CNMHOB 1 YETHOCTEN Npu nccnegosaHmm cnektpos OBK.

24.MeToabl onpedeneHna  3nekTPOMarHUTHbIX MOMEHTOB siAepHbIX cocTosHuA.  [pn
N3MEepPEHNN SHEPreTUYECKMX NHTEPBASIOB MeXAy MarHUTHbIMY» NOAYPOBHAMM.

25.1pu n3amepeHnm YcToTbl NaMUHAPHOW NpeLeccumn sapa B MarHUTHOM Mnorse.

26.0npeneneHne SnNeKTpOMarHUTHbIX MOMEHTOB MpPU MPELECCUN YNpPYyroro COCTOSIHUS

ObICTPbIX HEMTPOHOB.



27.0npegeneHne 3reKkTPUYecKUx MyrbTUMOSbHBIX MOMEHTOB B OfblTaX MO M3MEPEHUHo
ceyeHns poTonornoLeHuns.

28.AnepHble  obonoykn B cpepuyeckux M popmMupoBaHHbIX  gapax, KanenbHas
rmogpoanHaMmmyeckaa mopdens sapa.

29.TMonyMmnkpockonuyeckni noaxon K Teopun aapa.

30.UccnegoBaHne  CBEPXTOHKUX  B3auUMOLEWCTBUN. MccnegoBaHme  CBEPXTOHKMX
B3aUMOAENCTBMA METOAOM SOepHOr0 MarHUTHOrO pe3oHaHca : MeToabl HabrnogeHus
AMP.

31.CrauunoHapHble MmeToabl. Penakcauus. AgepHas cnvH-pelleTovHas penakcauunsa. CnuH-
cnnHoBaga Penakcauums.

32.MeT1opg cnnHoBoro axa. lunpuHel n oopmbl AMP. AgepHbii n KBagpynonbHbI pe30HaHC.

33.Teopusa ramma-ramma Koppensumm HanpaeBneHun anst ceobogHbix agep. Koppensuwmsa
HanpaBreHun C y4acTUeEM 3NIEKTPOHOB KOHBEPCUN.

34.Yrnosas 6eTa-ramma Koppensiums.

35.BnvsiHne cBepXTOHKMX B3aUMOAENCTBUI Ha YrioBble OnpeaenieHns SaepHbIX N3NyyYyeHun,
TWMbl B3aMMOLENCTBUIA, NPUBOAALLMX K BO3MYLLEHMIO YTIOBbIX KOPPESALMNA.

36.NHTerpanbHble 1 3aBUCALLME OT BpeMeHu anddepeHumnarnbHble YrnoBble Koppensauunu.

37.0npegeneHne  BENWYUH  MarHUTHOrO M CTATUCTUYECKOro  KBaAapynofibHOro
B3aMMOOEeNCTBUN.

38./ccnenosaHne cBEpPXTOHKMX B3anmMoaencTemm metogom acbdekta Meccbayapa.

39.0kcnepumMeHTanbHble MeToabl HabnoaeHnsa aggekta Meccbayapa.

40.[leTekTopbl MeCCOaY3POBCKOro N3NYy4YeEHUSI.

41.bopma NMHMM pe3oHaHCHOro nornoLleHnst. CnekTpoMeTpbl CKOPOCTEMN, WCTOYHWUKU W

nornoTuTenn. 3aomepHoln caBur.

YpoBeHb
Kputepumn oueHnBaHnsa KomneTeHumm cdhopmmpoBaH LLikana oueHokK
HOCTU
KOMMeTeHUun

OO6yyaroLwmnincst MONHOCTLIO OTBEYAET Ha TeopeTudeckuin Bonpoc | [1o8biweHHbIU Omnu4Ho
KNMa, Ha gononHuTenbHbIe BOMPOCHI, BbIMOSTHAET NpakTuieckne YpOB8eHb
324341, EMOHCTPUPYET 3HAHWSA pasgernos AVCUMNIIVHEIL.
B otBeTe oby4varollerocs Ha TEOPETMYECKUA BOMPOC MMEHTCH basosnbiii Xopowo
HETOYHOCTW, HET OTBETOB Ha [LOMOMHWTENbHbIE BOMPOCHI UMK ypO8eHb
BO3HMKAOT 3aTPYAHEHUS C BbINOMTHEHNEM NPAKTUYECKON 3adauu.
CtygeHT oTBevaeT Ha Teopetumdeckun BornpocKMMa, umetotcd [Topoeosbiti Y0oenemeopu-
HETOYHOCTW, OTBEYAEeT Ha [JOMNOSMHUTENbHbIE BOMPOCHI, He yPOBEHb meJibHO
BbINOMHAET NPaKTUYECKYIO0 3agaqy.
CtyoeHT He oTBeyaeT Hu Ha BornpocbliKMMa, HuM Ha - Heydoenemsopu-
OOMOSTHUTENbHBIE BOMPOCHI, HE MOXET BbINOMNHUTL MpaKkTU4ecKoe meJibHO
3agaHue.
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