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PABEOYASA NPOMPAMMA YYEEHOWU OAUCUUNIIUHDI
Bb1.B.11 3kcnepumMeHTanbHble MeTOAbI AAEPHON (PU3UKKU

1. Koa n HaumeHoBaHMe HanpaBneHusi NoAroToBKK/cneynanbHOCTH:
14.03.02 ApepHble omnsmka n TEXHOOMNU

2. Mpodnnb nogroToBKkM/cneymnanmnsauusa:

®u3nka aTOMHOro agpa 1 YyacTul

3. KBanudukaumsa BbinyckHUKa: 6akanaep

4. ®dopma oO6y4eHuUs: oYHas

5. Kachenpa, oTBeuyarowas 3a peanmsaumo AUCLUNIUHBI:

Kadheapa saepHon pUsnkm

6. CoctaBuTeNnn nporpaMmmbi:

aou., K.d.M.H. AnenHnkoB Anekcen Hukonaesny

7. PekoMeHOoOBaHa:

Hay4Ho — meTogMyeckMm coBeTOM (hunandeckoro gpakynosteta, NpoTokon Ne6 ot 24.06.2021

PIM npoaneHa Ha 2022-2023 y4ebHbin roga, HMC dwusnyeckoro cakynbteta ot 14.06.2022,
npoTokos Ne6.

Paboyas nporpamma npoaneHa Hay4YHo-MeToOMYEeCKMM COBETOM on3ndeckoro dakyrnbTeTa oT
25.05.2023, npotokon Ne5. Pl npogneHa Ha 2025-2026 y4ebHbin rog, HMC cunsmyeckoro
dakynbTeTa oT 20.05.2025, npoTokosn Ne5.

8. YuebGHbIn roa: 2025/2026 CemecTp(bl): 6



9.llenu n 3agaum y4e6HOM ANCLUMUNIIUHDI

Llensimu oceoeHusi y4ebHoU OucyurniiuHbl 6515 MmcCs:

- dOopMUpPOBaAHME OCHOBbl 3HAHMM W HaBbIKOB, Ha KOTOPbIX
3KCnepuMeHTarnbHble METOAbl UCCrieaoBaHuin B 06r1actn aaepHon usmku.

3adayu y4ebHoU OuCyUnuHbI:

- WN3y4YeHMe OCHOBHbIX MEXaHU3MOB B3aMMOAEWCTBUA WU3My4YEHUS C BELLECTBOM,
NPUHUMNOB  paboTbl OETEKTOPOB  U3MYYEHWA W OCHOBHbIX METOAOB  WCCreaoBaHMM
XapaKkTepUCTUK PagnoaKTUBHbIX M3ITyYEeHUI, pacnaga YacTuL, U CeYEeHUN peakLm.

Gasupytotca

10. MecTo y4yebHOM AncuMNnuHbI B cTpykType OOI:

YyebHasa gucumnnuHa oTHocuTcsa K Yactu uukna b1.B.0[1 (YacTtb, dopmmpyemasn yyacTHUKamMm
obpasoBaTenbHbIX OTHOLIEHWI).

11. MnaHupyeMble pe3ynbTaTbl OOy4eHUA MO AucuUNIMHe/MOAYN (3HAHUA, YMeHwus,
HaBbIKW), COOTHECEHHbIe C NMaHupyeMbIMU pe3yfibTaTaMU OCBOEHUsi o6pa3oBaTeribHOM

nporpamMmmbl (KOMneTeHLWIFlMVI) N UHANKaTopaMn X 4OCTUXEHUA:

Ko HassaHwue Koa(bl) WugmkaTtop(bl) lMnaHupyemble pesynbTaTtbl 0By4eHus
KoOMneTeHuunn
3HaTb: hyHOaMeHTanNbHbIE NOHATUS
ANCUUNINHDI, OblTb 3HAKOMbIMU C COBPEMEHHbIM
3HaeT MeToabl nporpamMmmMHbIM obecne4yeHnem no3sonarvwmnm
aKCrepuUMeHTanbHor | PeliaTtb dusnyeckme sagayn.
0 UccnenoBaHus
U3MYECKUX YMeTb: co3gaBaTtb CTPYKTYPUPOBAHHbLIE U
MK-3.1 | npoueccos, HEeCTPYKTYpVpOBaHHbIe Moaenu, 3afasaTb
co3aaHus rpaHyMYHbIE YCMOBKS 1 BU3yanunsnmpoBaTb
loToB K SKCIEpUMEHTasbHbI | NMONYYEHHbIe pe3ynbTaThl.
npoeeaexnio X YCTaHOBOK.
dmsnyeckmx BnageTb: HaBblkamMy peLLeHmst KIacCu4ecknx um
3KCMEPUMEHTOB COBpPEMEHHbIX 3afa4y cpeacTeamu
no 3agaHHoN KOMMNbIOTEPHOIrO MOgENMPOBaHMSI.

MK.3 | MeToauke, 3HaTb: METOAMKN NPOBEOEHMS 3KCNEPUMEHTOB,
COCTaBMNEHUIO hbyHAaMeHTanbHble pasaernbl MaTeMaTuku,
onMcaHus HeobXxoauMble A1 MOMMYECKOr0 OCMbICIEHNS U
NPOBOANMBIX 06paboTkn nHopMaL M1, NONTy4EeHHON B Xo4e
nccrnefoBaHunin u YmeTb 3KCNepuMEHTa;
aHannay BblpabaTbiBaThb
pes3ynbTaToB. TpeboBaHus K YMeTb: MPUMEHSET OCHOBHbIE MOMOXEHUS U

MK-3.5 | TO4HOCTU MeToAbl MaTeMaTUYeCKX HayK Npy peLleHnm
n3mepeHuu, CIOXHBIX KOMMITEKCHBIX MPOdeCCUOHanbHbIX
OCyWeCTBNATb 3aay; NPOBOAUTL SKCMEPUMEHTHI
KOHTPOIb.
BnageTb: MeToaMKaMu SKCNEPUMEHTaNbHOMO
nccneaoBaHusi, HaBblkaMu UCMOMb30BaHUS
MaTemMaTM4ecKoro annapara npu aHanmae
pe3ynbTaToB 3KCNEPUMEHTA.
CnocobeH K Bnagetb MeTogamn | 3HaTb: OCHOBHbIE MOHSTUS TEOPUM
opraHusauum pacyeTa 3KCMepPUMEHTa MeTOAbl CTAaTUCTUYECKOrO
MeTposiormyeckor norpeLlHocTeN aHanusa, NpMHUMNbI U MeTOAbI MNaHMPOBaHUS
0 obecneyeHus N3MepeHUi, 3KCMepUMeHTa, HeOBXOANMBIX AN PeLleHUs
TEXHOMOMMYECKUX MEeTOo4aMM KOHTPOSS | MPOM3BOACTBEHHbIX M SKCMyaTaLMOHHbIX 3a4au

AK.5 | MPoueccos, K MK.53 | kavectsa, )
NCMONb30BaHMIO HaBblKaMm YMeTb: NPUMEHSATL METPONIOMMYECKNIA aHanm3
TUMNOBbLIX METOA0B 06paboTku pe3ynbTaToB; NPUMEHSITb TEOPULO SKCMEPUMEHTA
KOHTpOns 3KCMEPUMEHTarbHbI | MPU PeLLEeHUN PasnNYHbIX UHXEHEPHbIX 3a4ad
KayecTBa X AaHHbIX U OLEHKU
BbIMyCKaeMoW TOYHOCTM BnageTb: MeTogaMu peLleHnst UHXEeHEPHbIX
npoayKUmn. (HeonpegenéHHocTM | 3agay No NaHMPOBaHUIO 3KCNEPUMEHTA U




M3MEepPEHNN, 06paboTKe ero pesynbLTaToB
UCMbITaHUA U
[OCTOBEPHOCTU
KOHTpONS

12. O6beM gucumninHbI B 3a4eTHbIX eauHunuax/yac —4/144.

CDopma npomemyTquoﬁ aTTecTauun — 3a4erT.

13. TpyAoeMKOCTb Mo BMAam y4yeb6Hon paboTbl

TpyooemKocTb
Bug y4ebHom paboThbl Bcero Mo cemectpam
6 cemecTp
AyanTOpHbIE 3aHATUSA 60 60
nekumm
B TOM 4ucne: npakTu4eckme 60 60
nabopartopHble
CamocToaTenbHasa pabota 84 84
B TOM umcne: KypcoBas pabota (MpoekT)
KoHTponb
dopma NpoMeEXyTOHHON aTTecTaumu 3aver 3ader
Wroro: 144 144

13.1. CopepxaHue AUCLUNIINHBI

n/n Peanunszauyusa
pasgena
HaumeHoBaHune pa3sgena ANCUMMITWHBI C
CogepxaHve pasgena gMCUMNINHGI
OUCUUNIUHBI NMOMOLLbIO
OHNanH-Kypca,
QYMK™*
1. Jlekumm
Mpsimble sgepHble peakuun. CocTaBHOE SAPO.
O6Lume ceaeHust o fnepHble peakumn nof BO3AeNCTBMEM HENTPOHOB.
L1 | qnepHbix peakupsix. AnepHble peakuni Noa AeCTBUEM 3aPSKEHHBIX -
YyacTuy,. KynoHoBCKoe Bo30yxaeHue. Peakunn nopg
BO3ENCTBMEM ObICTPbIX YacTuu,.
MarHuTHble CNeKTPOMETPbI; CMEKTPOMETPbLI CO
CUMHTUNNSAUMOHHBIMW OEeTEKTOpamMm, CNIEKTPOMETPbI C
TexHWKa NccnenoBaHns NonynpoBOAHMKOBBIMU AETEKTOPaMK; crneuunanbHble
12 peakLuii 1 pacnagos. MeToabl cnekTpomeTpun. CpaBHeHne Scb(beKTlilBHOCTVI )
N SHEPreTMYEeCcKoro 1 BPEMEHHOTO pa3peLLleHuit
pasnuyHbIX cnekTpomeTpoB. CnekTpoMeTpbl A5is
MHOTOMEPHOIo aHanuaa.
[Mony4eHve M30TOMOB B peakuusax nog AencTenem
ObICTpbIX YacTuy. MonyyYyeHre n3oToNoOB B peakuusax
1.3 | MNonyyenue nsotonos noAa AeNCTBMEM TSXKErbIX MOHOB. MonyyeHne N3oTonos -
B peakuuax geneHuvs. Nony4yeHuin n3oTonos npu
nocnegoBaTenbHbIM 3aXBaTe HEMTPOHOB.
. M3amepeHune aHeprnin sgepHblX peakunin, naMepeHmne
1.4 Nameperve SHeprim aHeprum anbda-pacnaga. OnpeneneHue rpaHUYHoON -
AAEPHBIX peakumnn aHeprumn GeTa-crekTpoB. ViamepeHne macc aToMoB.
Monyamnupuyeckas dopmyna ansi Macc aToMoB.
MeToabl onpegeneHus
15 BPEMEHM XM3HN SIAEPHBIX MeTogbl onpeaeneHns BPEMEHM XU3HW SOEPHbIX -

COCTOSAHUN

COCTOSIHMI MO N3MEPEHNI0 CKOPOCTU cnaaa




WHTEHCUBHOCTM M3nyyveHus. Metoa 3agepXaHHbIX
cocTosiHu. MeToq saep oTaayun, usmepeHmne LLUNPUHbI
SAepHbIX ypoBHEN. AdchekTbl TeHen. CpaBHeHME
METOL0B U3MEePEHUST BPEMEHN XU3HU SOEPHbIX
COCTOSIHWIA.

MeToabl on peneneHna

MeToabl onpegeneHns CNMHOB U YeTHOCTEN AOEPHbIX
cocTtosHui. OnpegeneHne CnMHOB Npu UccneaoBaHum
NPOCTPAHCTBEHHOrO onpeaeneHnst nonen saepHbIxX
nanyyeHun. HaxoxgeHme YeTHOCTU COCTOAHUIA NpU
NUHENHON Nonapusaumm raMma-KBaHTOB.

1.6 | cnuHoB 1 ”eTHOCTe‘Z' OnpefaeneHne CNMHOB U YETHOCTE NpU UCCrenoBaHUM
AAEPHBIX COCTOAHUN. NONAPU3ALIMOHHBIX SABMEHUN B AAEPHbIX peakLusiX.
OnpegeneHune CnNMHOB M YETHOCTEN NpY UccrneaoBaHum
MOMNAPU3ALIMOHHBIX SABMEHNIN B AAEPHbIX peaKkLUsX.
OnpegeneHune CNMHOB M YETHOCTEN NpY UCCrneaoBaHum
cnekTpoB OBK.
MeToabl onpeaeneHnst anekTPoOMarHMTHbIX MOMEHTOB
A0EepPHbIX COCTOAHWIA. MNPy N3MepPeHNN SHepPreTUYECcKnxX
MeTonb! onpeaeneHms MHTEPBAIOB MEX[1y MarHUTHbIMY MO/l POBHSIMM. Mpu
17 | oneKTpoMarHMTHbiX M3MepeHUn YMCTOThbl NaMUHapPHON NpeLeccun aapa B
: MOMEHTOB SepHBIX marHuTHom none. OnpegeneHne anekTPoOMarHUTHbIX
COCTOSIHUIA MOMEHTOB MpY NPELIECCUn YNpyroro COCTOSHNSA
ObICTpbIX HEMTPOHOB. OnpegeneHne anNeKTpPUYECcKnx
MYNbTUMOMBHBLIX MOMEHTOB B OMbITaX MO U3MEPEHMIO
ceyeHus poTonornoLeHums.
AnepHble 06onoykm B chepnyeckmx u
AnepHble 060Mo4kM B hopmmpoBaHHbIX siapax, KanensHas

1.8 | cchepuyeckux n ruapoauHammyeckas Moperb sapa.

(hopMMpOBaHHbIX sapax MonyMUKPOCKONUYECKUIA NMOAXO0A, K TEOPUM A pa.
MccnegoBaHne CBEPXTOHKMX B3aUMOLENCTBUN.
McecnenoBaHne CBEPXTOHKMX B3aMMOLENCTBUIA

ViccnenosaHue METO[OM SA€PHOr0 MarHUTHOIO Pe3oHaHca : MeTofbl

CBEPXTOHKMX HabnoaeHns AMP. CTauyoHapHble MeTobl.

1.9 B3aNMOAENCTBNN METOAOM | Penakcauus. SaepHas CriMH-peLLIeToYHas penakcaums.
SAAE€PHOro MarHUTHOro CnunH-cnuHosas Penakcauuns. MeTtoa CniMHOBOrO 3xa.
pesoHaHca LnpuHbl 1 dopmbl AMP. AnepHbiin 1 KBaOpynornbHbIN

pe3oHaHC.
YrnoBble koppensauuu. Teopus ramma-ramma
1.10 | YrrnoBble koppensiumm Koppenauumn HanpasneHUn Ans cBoboAHbIX SAep.
Koppensauus HanpaBneHun ¢ y4acTUeM 3reKTPOHOB
KoHBepcuu. Yrnosas GeTa-raMma Koppenaums.
BrinsiHme cBepxTOHKMX B3aUMOLENCTBUIN Ha YrroBble
BrvsiHME CBEPXTOHKMX onpeaeneHs SEepHbIx N3MNYYeHWIA, TUMbI
111 | BIaMMoneiicTBuiA Ha B3aMMO/E/CTBYIA, NPUBOASILLNX K BO3MYLLEHMIO
yITIOBbIE ONpeaeneHus YIMOBbIX KOppensauuii. MiHTerpaneHele 1 3aBucsaLLmne oT
SAEPHBIX U3My4eHNii BpemeHu andpdepeHUmanbHble YImoBble Koppensauuu.
OnpegenexHne BENUYMH MarHUTHOMO U
CTaTUCTMYECKOro KBaApYNonbLHOro B3aumMogencTani.
VccnegoBaHue CBEPXTOHKUX B3aUMOOENCTBUI
mMeTogom acpdekta Meccbayapa.

Viccnenosanue JKcnepumeHTanbHble MeToabl HabnoaeHns addekTa

1.12 | CBEPXTOHKMX Meccbayapa. [leTekTopbl MeccbayapoBCKOro
B3aMMOAENCTBN METOAOM | y3niyyeHns. dopma NNHUN PE3OHAHCHOTO MOTTIOLLEHUS.
appekta Meccbayapa CneKkTpoMeTpbl CKOPOCTEN, UCTOYHWKM U MOFMNOTUTENM.

M3omepHbIn caBur.
2. MpaKkTnyeckune 3aHATUA
TexHuka ncecnenoBaHus y

2.1 C TexHuKa uccrnenoBaHusa peakumii n pacnagos.
peakLui 1 pacnafos.

2.2 Mony4yeHne U30TOMOB. Mony4yeHne N30TOMNOB.

2.3 MamepeHne aHeprumn. M3amepeHune aHeprum.




MeTopa 3agepxaHHbIX

2.4 ° MeToa 3agepxaHHbIX coBNageHun. -
COBMageHun. A 3ahep an
OnpeaeneHne CnvHOB U .

2.5 = OnpeaeneHne CNYHOB U YeTHOCTEN -
YEeTHOCTEN
OneKkTpoMarHuTHble

2.6 MOMEHTbI S4EPHbIX OneKTpoMarHUTHblE MOMEHTbI SIAEPHBIX COCTOSIHUN -
COCTOSIHUN

2.7 AnepHble mogenw. AnepHble mogenw. -

BEPXTOHKMN -

2.8 CBepxto ne CBepXxTOHKWE B3aMOAENCTBUS. -
B3aUMOAENCTBUS.

2.9 YrnoBble KOppensaumu. YrnoBble Koppensaumu. -

13.2. Tembl (pasgenbl) AUCUUNIIUHBI U BUAbI 3aHATUX

Ne
n/

HanmeHoBaHWe TeMbl
(pasgena) gueumnnuHbl

Buabl 3aHATUIA (KONMYECTBO YacoB)

Jlekuun

MpakTnyeckue

JlTabopatopHkle

CamocTosTenbHas
paboTta

KoHTp
ornb

Bcero

O6LwWue cBegeHns o
A0epHbIX peakuusx.

4

4

TexHuka nccnegoBaHus
peakuumn n pacnagos.

Mony4yeHne n3oTonoB

M3mepeHue aHeprun
AOEepHbIX peakumn

MeToabl onpeneneHus
BPEMEHM XNU3HU
SAEPHbIX COCTOSTHUN

14

MeToabl onpenenexus
CMNHOB N YETHOCTEN
SAEPHbIX COCTOSTHUMN.

14

MeToabl onpenenexus
3NEKTPOMAarHUTHbIX
MOMEHTOB SiAEPHbIX
COCTOSIHUIA.

14

ApnepHble 06onoyku B
chepuryecknx u
OpMMPOBAHHbIX gpax

14

WccneposaHne
CBEPXTOHKUX
B3aMMOAEeNCTBUN
MEeTOAOM siAepPHOro
MarHWTHOro pe3oHaHca

14

10

Yrnosble Koppensaumm

14

11

BnnaHne cBepXTOHKMX
B3aMMOOENCTBU Ha
YIrr0OBbIE ONpPeAeneHns
SAEPHbIX N3MYyYEeHUI

14

12

WNcecnepgosaHue
CBEPXTOHKNX
B3aMMOOENCTBUN
MeToaoM adhdhekTa
Meccbayapa

14

NToro:

64

80

144

14. MeToau4yeckue ykasaHuA onsi o6yyarowmxcs no 0CBOEHUI0 OUCLUNIUHBI

N3noxeHne martepuana npenogaBatenemMm Heobxogumo BecTu B dopMe, AOCTYNHOW Ans
NoHMMaHua. [Ona ynyyweHust ycBoeHust ydebHoro martepuana HeobxoouMmMo MNPUMEHNATb
TPaguLMOHHbIE N COBPEMEHHbIE TEXHMYECKME cpencTBa obyyeHus. [ns caMmoCcTosTenbHOro
N3y4yeHns OTBEEHO BpeMS Ha BCe pasderibl Kypca.
CTtyoeHTaMm Ha nekuusix HeobxoaMmMo BECTU NOAPOOHLIN KOHCMEKT M CcTapaTbCA MNOHATb
MaTtepuan Kypca, He CTEeCHATbCA 3adaBaTb MNpenogaBaTeniio BOMpPOChbl Ans yrnyGrneHHoro




MOHMUMaHMS KOHKPETHbIX Mpobnem kypca. [Ons nonHoro noHUMMaHus MaTepuana cregyet
aKTMBHO WCMONb30BaTb KOHCYNbTauuu. [nsi caMOCTOSITENBHOMO M3yYeHWsi pasfdenoB Kypca,
PEKOMEHAOBAHHbLIX  MpenogaeateneM,  HeobxoAMMO  MOMb30BaTbCs  OCHOBHOM U
AONONHUTENBHOW NUTEpaTypoi, UHTEPHET-Pecypcamu.

15. lMepe4yeHb OCHOBHOMW WU [OONONHUTENILHOW nNUTepaTypbl, PECypCOB WHTEPHET,

HeoO6XoAUMbBIX AN OCBOEHUA AUCLMUNIIUHbBI (Criucok numepamypbl 0hOPMIISIEINCS 6 COOmeemcmeuu
¢ mpebosaHusmu NOCT u ucrionb3yemcs obuwjasi ckeo3Hasi Hymepauyus 0risi ecex ud08 UCMOYHUKOS)
a) OCHOBHas nuTepartypa:
Ne n/n NcToYHUK

1 Manbiwes J1.I'. ®u3nka atoma n sagpa [OneKTpoHHbIN pecypc] : ydebHoe nocobue / J1.T.
Manbiwes, A.A. MNoB3Hep. — SNEKTPOH. TEKCTOBbIE AaHHble. — EkaTepuHOypr: Y panbckun
denepanbHbii yHuBepcuteT, 2014. — 144 ¢. — 978-5-7996-1283-2. — Pexum goctyna:
http://www.iprbookshop.ru/68498.html

2 BonosagbiHa A. WN. [leTekTopbl MOHU3NPYIOLLUX YacTuL, U nanydeHuni. MNpuHuunel 1 NpUMeHeHns :
y4yeb. nocobue / A.WN. bonosabiHsa, .M. O6ogosckuin .— [onronpyaHbini : MHtennekt, 2012 .—
204 c.

3 MyxuH K.H. QkcnepumeHTansHas saepHas gusmka : yuyebHuk : [B 3 T.] / K. H. MyxuH .— CaHkT-

MeTtepbypr ; Mockea ; KpacHogap : INlaHb, 2009- .— (Knaccu4yeckas yuebHas nutepatypa no
dusuke / peq. coseT: XK.N. Andepos (npea.) [v ap.])

4 Bapcykos, O.A. OcHoBbI (h13nkn aToMHOro sapa. AgepHole TexHonorum / O.A. Bapcykos. -
Mocksa : ®uamatnut, 2011. - 560 c. : un., cxem., Tabn. - (PyHaameHTanbHas 1 nNpuknagHas
dumauka). - ISBN 978-5-9221-1306-9 ; To xe [OnekTpoHHbIN pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=457408

0) nononHuTenebHasa nuTeparypa:

Ne n/n NcTouHmK

KanutoHoe V. M. BeegeHune B omsunky sgpa u 4actu : y4eb. nocobue ons cTyaeHToB ¢us.
dak. Krac. yH-TOB 1 Ap. BYy30B, 00yyaroLmMxcsa no cneumanbHocTn "AgepHas dusmka" un

5 HanpaeneHuo "®usnka" / . M. KanutoHoB. — W3a. 3-e ncnp. n gon. — M. : KomKHnura, 2006. —
327 c.

6 ConosbeB B.I'. Teopus atomHoro sigpa / B.I'. ConosbeB. - M. : QHeproatomusgat, 1981.
Bop O. Crpykrypa atomHoro agpa: B2 1. / O. bop, 6. MottenbcoH. — M. : MUP, 1971. —T. 1
: OpgHo4yacTnyHoe aBmkeHne. — 1971. — 456 c.

8 Bop O. Crpykrypa atomHoro sgpa: B2 1. / O. bop, 6. MoTttenbcoH. — M. : MUP, 1977. —T. 2
: Dedbopmaunsa sgep. — 1977. — 464 c.

9 Cutenko A.I'. Jlekumn no Teopumn sagpa / A.l. Cutenko, B.K. TapTtakosckuin.— M. : Atomnsgar,

1972.
10 HasbigoB A.C. Teopust atomHoro sigpa / A.C. laBbigoB. — M. : duamatruns, 1958.
11 AnseHbepr . Mogenu agep. KonnekTMBHbIE U OQHOYACTUYHbIE ABMEHUS /

M. AnseHbepr, B. NpanHep — M. : Atomunsgat, 1970.
12 BpayH [x. EguHas Teopus sgepHblx mogenen u cun / k. BpayH. — M. : Atommsgar, 1970.
13 CtpoeHune aTomHoro ssigpa: cb. ct. /nog pea. A.C. daeblgoBa. — M. : U, 1959.
BapaHos B.HO./30TonbI: cBOWCTBA, NonyyYeHue, npumeHeHne . B 2 1. T. 2/ B.KO.bapaHoB.—
14 Mocksa: Puamarnut, 2005.— 728. // «YHuBepcuteckas 6ubnmnoteka online: aneKTpoHHO-
onbnunoteyHas cuctema.— URL: http: // biblioclub.ru»
Pako6onbckas . B. AgepHas dusmka : [y4eb. nocobue anga ctygeHToB r3n4eckmx
15 cneunnbHocTen By3oB] / W.B. Pakobonbckasa .— U3g. 3-e, nepepab. — Mockea : URSS, 2014
—241c

B) MHOPMALIMOHHBIE 3NEKTPOHHO-06pa3oBaTenbHbIE PECYPChI (OMLMaNbHbIE PECYPChl MHTEPHET)™:
Ne n/n Pecypc
20 www.lib.vsu.ru — 3HB BI'Y

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obGecne4vyeHUs ANA CamMOCTOATEeNbHOM paboTbl
(y4ebHo-memoduyeckue pekomMeHOayuu, rocobus, 3adaqyHuKu, MemoduyYecKue yKa3aHus [0 8bIMOJIHEHUIO
fpakmu4ecKux (KOHMpOoJibHbIX), Kypcosbix pabom u 0p.)

Ne n/n MCTOYHUK
XpebToBa C. b. ®usmyeckne MeToabl NCCNEAOBaHNSA BELLECTBA : 3a0aHns Anis
1 camocTosATenbHoM paboTbl cTyaeHToB, Y. 1. Cnektpockonua AMP un 3IMP/ Xpebtosa C. b.
Tenewe A. T. , Apbiwes H. I'..— Mockea: MINI'Y, 2015.— 20 c. // «YHuBepcuteckasi



http://www.iprbookshop.ru/68498.html
http://biblioclub.ru/index.php?page=book&id=457408
https://biblioclub.ru/index.php?page=publisher_red&pub_id=300
http://www.lib.vsu.ru/

| | BuBnuoTeka online: anekTPoHHO-6MBNMoTeYHas cucte-ma.— URL: http: // biblioclub.ru» |

17. OO6pasoBaTefibHbleé TEXHOJIOIUM,
ANCLUNIIUHDI,
3neKTpoHHoe oby4yeHue (J0), cMellaHHOe OOy4YeHue):

ncnolsib3yemMmblie

I'Ip|/| npoeeneHnn 3aHATUN MO AUCUUNSIMHE MCcnonb3yrwTCA crnegywuwne o6paaoBaTeanble

TEXHOJI0TUNN.
— aKTUBHbIE N MHTEPAKTUBHbIE Q)OprI npoeeageHunA 3aHATUMN;
— KOMMNbKOTEPHbIE TEXHOIIOTMN NPU NpoBeageHnn 3aHATUN:

— npe3eHTaunMoHHblE MaTepuarbl U TEXHOJIOTUN TPU 06bACHEHUMN MaTepumana Ha NekKunoHHbIX 1

MPaKTUYECKNX 3aHATUAX;,

npu
BKN4Yasi [OUCTaHUMOHHble o6Gpa3oBaTesfbHble

TeXHOoJiormm

- crneunanuaMpoBaHHoe oGopyaoBaHne Npu NpoBeaeHUn nabopaTopHbIX paborT;

- pa36op KOHKPETHbIX CVITyaLl,I/IIZ npn NocTtaHoBKe uenen n 3agad K paspa60TKe NpuUKNnagHbIX
nporpamMmm, npwu Bbl60pe nporpamMmmHoro obecneyeHuns no YCTaHOBJIEHHbIM KpUTEpPUAM, Mpn

paspaboTke nporpamm no nNpeayCcMOTPEHHbLIM anropuTmam 1 MeToaam

Ona camocTtosaTenbHOM paboTbl  UCNONb3yeTcs

OBbC VYHuBepcuteTckas
online,www.lib.vsu.ru -3HB BI'Y lNporpammHoe obecneyeHne, NpUMMeEHAemMoe Npu peanunsauun

ancumnnuHbl — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader, Mozilla Fire Fox.

18. MaTepMa.ﬂbHO-TeXHM‘-IeCKoe obecneyeHne AUCLUNIINHDI:

JTabopatopus um. J1.H. CyxoTunHa (ans npoBeaeHns 3aHATUIN NEKLMOHHOIO
N CEMUHaPCKOro TUMOB, TEKYLLLErOo KOHTPOSS 1 NPOMEXYTOYHON
aTTecTauun)

CneunanusnpoBaHHas mebenb, HoyTOyk 15,6" DNS (0164925), npoekTop
EPSON EB-X11, nepeHOCHOI 3KpaH OS5 NpOeKTopa Ha wTaTnee
SceenMedia Apllo-T

Microsoft Windows. JJorosop Ne3010-15/1204-15 ot 25.12.2015
LibreOffice (6ecnnatHoe n/vnn ceoboagHoe MO (NuueHsns:
https://www.libreoffice.org/about-us/licenses/)

Adobe Reader (6ecnnatHoe n/vnmn ceaobogHoe MO (nuueHsns:
https://get.adobe.com/ru/reader/ legal/licenses)

r.BopoHex, nnowaab
YHuBepcuteTckas, 4.1, nom.l, aya.
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JTabopatopusa (ana npoBeAeHNst 3aHATUIA CEMUHAPCKOro Tuna, TEKyLLEero
KOHTPOSI M MPOMEXYTOYHON aTTecTaumm

CneunanusmpoBaHHas mebenb, yCTaHOBKa AN U3Y4YEeHUS KOCMUYECKNX
ny4den OrK -01 ¢ Teneckonom razopaspsigHbiX 4ETEKTOPOB, YCTaHOBKA OJ1s
N3y4YeHUs1 KOCMUYECKNX MyYel C TENECKONOM CLMHTUIISILMOHHBIX
OETEKTOPOB, YCTaHOBKA A1 U3y4YeHNs B3aMModeNCTBUS 6eTa-nsnyyeHus ¢
BELLIECTBOM (ra3opaspsifHblii 610K 4ETEKTUPOBAHUSI; BbICOKOBOSbTHIN
6nok nutanusa MNMNCO2-08A; nepecyeTHbIn npubop MNC02-4), yctaHoBKa ANg
N3y4YeHUsi B3aUMOLENCTBUS HEUTPOHHOMO U3NYYeHUs C BELLLECTBOM
(rasopaspsgHbiv 6ok getektupoBaHns CA-86; BbICOKOBONBbTHBLIN BMOK;
nepecyeTHbI npnbop MC02-4; cyetumk nmnynbcos CHM-16), yctaHOBKa
posnmeTpuyeckoro koHTpons YVIM2-2 ¢ 6rnokamu getektmpoBaHms BOMI -
08P 1 5b2-03

r.BopoHex, nnowanb
YHuBepcutetckas, a.1, nom.l, aya.
32

Na6opaTtopus (4ns NPOBEAEHUSI 3aHATUIA NEKLMOHHOIO 1 CEMUHAPCKOro
TUMNOB, TEKYLLLErO KOHTPOSIS U NMPOMEXYTOYHOW aTTecTaunm
CneumnanusmpoBaHHasa mebenb, meccbayapoBckuii cnektpometTp CM1101,
meccbayaposckuin cnektpometp MSI 104Em, anbda-cnektpometp CIA-
13N

Univem MS 9.01 PTLK 350000.000 INC. nuueH3ns 6eccpoyHas

MossFit (Bepcua 3.06) OLLN 2.851.003 INC. nuueH3msa 6eccpoyHas

LSRM Anbda (LSRM Spectra Line ADA, Bepcusa 1.1.959). nuueH3ans
beccpoyHas

r.BopoHex, nnowagb
YHuBepcuteTtckas, a.1, nom.l, aya.
37

AyauTopust 4N CamMoCTOATENbHON paboThl, KOMMLIOTEPHbIN KNace ¢
[OCTYNOM K ceTu «HTEpPHET»: KOMMbIOTEPBI (MOHUTOPbI, CUCTEMHBIE
6rokn) (15 wr.)

r. BopoHex, nnowaab
YHuBepcuteTtckas, a.1, nom.l, aya.
313a

peanusauun y4ebHOWM

(AoT),

ounbnuoTeka




19. OueHo4HbIe cpeancTBa AnsA nposegeHusA TeKyI.I.leVI n HpOME)KyTO‘-IHOﬁ aTtrecTtauum

nOpFI,D,OK OLEHKN OCBOEHUA O6y‘-IaPOLL|,I/IMI/ICFI y‘-le6HOFO MaTtepumana onpenendaeTca
coeprXaHmem cnegyrwmnx pasgenos ANCUUMITNHDBLL

NHankaTop(bl)
DOCTMXKEHUS OueHouHble cpeacTea
KOMNEeTEeHLMK

Ne HanmeHoBaHne
n/n pasgena gucumnivHb
(Moaynsi)
O6wwme ceeneHnsi o
SLEPHBIX peakLmsiX.
TexHuka nccnegoBaHns
peakuui 1 pacnagos.
Mony4yeHne M3oTonoB
MamepeHue aHeprun
SIOEPHbIX peakumn
MeToabl onpeaeneHus
5. | BpEMEHU XU3HH
SI4EPHBIX COCTOSIHWN
MeToabl onpeaeneHus
6. | CNWHOB N YeTHOCTEN
SAEPHbIX COCTOSHUN.
MeToabl onpenenexus
3NEKTPOMarHUTHbIX
MOMEHTOB SiAEPHbIX
COCTOSIHUM. MK-3.1
MK-3 -
AnepHble 060M04kM B MK-5 MK-3.5 YCTHbIV onpoc
8. | cdhepuueckux n MK-5.3
dOpMMPOBaAHHbIX S4paxX
MccneposaHne
CBEPXTOHKNX
9. B3aUMOAENCTBUN
METOAOM SAEPHOro
MarHWTHOro pe3oHaHca
10. | Yrnosble koppensumu
BrninsiHme cBepXTOHKMX
B3aMMOAEeNCTBUA Ha
yrroBble onpeaeneHns
SAEPHbIX N3Ny4YeHUN
MccneposaHune
CBEPXTOHKNX
12. | B3aMmogencTemn
MeToaoM adhdpekTa
Meccbayapa

KomneTeH
ums(n)

1.

2.

11.

[MpomexyTovHasa aTTecTaums MynkT 20.2.1
dopma KOHTPOSS - 3a4eT Bonpochl k 3a4eTy

20 TunoBble oOLEHOYHbIe cpeAcTBa UM MeToAMYECKUe MaTepuanbl, onpeaensrowme
npoueaypbl OLleHUBaHUA

20.1 TeKywmMmn KOHTPOJb yCNeBaeMoCTn
KoHTponb ycnesaemocTy No AUCLMMNIINHE OCYLLECTBNAETCH C MOMOLLBIO CreayoLwmX OLEeHOYHbIX
CcpencTs:
YCTHbIN onpoc

OnucaHne KpUTepueEB 1 LLKasbl OLLEHNBaHUSA KOMNeTeHUM (pe3ynbTaTtoB 0byyYeHns) npyu npo-
MEXYTOYHOW aTTecTauum



YposeHb
Kputepumn oueHnBaHnsa KoMmneTeHumin cgpopMUpO- LLikana oLeHok
8aHHocMu
KomnemeHyuu
MonHoe 3HaHue Y4ebHO-NMPOrpaMMHOrO Matepuana Ha YpPOBHE Konu-
YECTBEHHOW XxapakTepucTukn. CnocobHOCTL  caMocTosATeNnbHO — oTBe- | [1o8bieHHbIl OThnYHO
TUTb Ha [JOMOSHUTENbHbLIE KOPPEKTMPYIOLME BOMPOChI NpenodaBaTte- | yposeHb
ns.
3HaHMe OCHOBHOIO MPOrpaMMHOMO Matepuaria Ha OCHOBE KadecTBeH-
HOM XapaKTepuCTUKM, [OMycKkalollee mnorpelHocTn B oTeeTax. Cno- | ba3oseit ypo- XopoLo
COOHOCTb CaMOCTOSATENbHO OTBETUTb HA [OOMOSMHUTENbHLIE KOPPEKTU- | 8EHb
pyloLimMe Bonpockl npenogasaTens.
SH?HMe OCHOBHOIO MPOrpaMMHOMO MaTepuarna Ha OCHOBE KavecTBeH- Mopozossiti Y joBETBOPU-
HOW XapaKTepuCTUKK, [OoMnycKalollee norpeliHocTn B otBeTax. Cno-
COBOHOCTb CKOPPEKTUPOBATL OTBET MO PYKOBOACTBOM NpenogasaTtens. yposeHb TenbHo
He 3HaHMe OCHOBHOrO nporpaMmHoro Matepuana. HecrnocobHocTs _ HeyposneTtsopu-
CKOppPEeKTMpoBaTb OTBET NOA PYKOBOACTBOM NpenogaBartens. TenbHO

20.2 NMpomexyTo4Haa aTrectaumsa
lMpomexyToyHasa aTTecTaums no QUCLMMNINHE OCYLLECTBAAETCH C NOMOLLLIO CreayHLmnX
OL€HOYHbIX CPeaCTB:
CobecegoBaHue no bunetam K 3a4eTty

20.2.1. NMepe4yeHb BONPOCOB K 3a4eTy:

1. ApepHble peakuum Yyepes coctaBHoe S4po (Teopusi bopa).
WHTerpanbHble  audpdoepeHumarnbHble METOANKN U3MEPEHUS YITIOBbIX KOpPensaummn.
TexHuka ncenegoBaHus peakumn n pacnagos.

Bo3amyLLeHHbIe yrroBble KOppPensaumm.

S S R A

CpaBHeHne ahHEKTUBHOCTM N IHEPTrETUYECKOTO Y BPEMEHHOIO pa3peLleHnin pasnnyHbIX
BWOOB JETEKTOPOB.

6. Yrnosas 6eTa-ramma Koppensaums.

7. TlonyyeHune M30TOMOB B PasfINYHbIX peaKkuunsx.

8. Koppensauus HanpaBrneHUn ¢ y4eTOM 311EKTPOHOB KOHBEPCUN.

9. MN3mepeHne aHeprum agepHbIX peakuun.

10.OnemeHTapHasa Teopus yrioBbiX KOPPENSALMNA.

11.MeToapbl onpeaeneHnsa BpeMeHU XU3HU SAEPHbIX COCTOSHUMN.
12.0Onpenenenune k0apOULNEHTOB BHYTPEHHEN KOHBEPCUN raMMa-KBAHTOB.
13.4pepHble peakumu nof Bo3gencTBUEM 3apsPKEHHbIX YacTuLL.
14.KanenbHas (rmgpoanHamuyeckas) Moaens aapa.

15.YrnoBble pacnpegeneHus aHHUMSLMOHHOTO N3NYYeHUS.
16.MMonyamMnmMpunyeckMin noaxon B Teopun 90epHbIX Moaenen.

17.BeTta-cnekTpbl. KpuBas Kiopu.



18.MpsiMble ssaepHblE peakLmu.

19.MeToA A0epHOro MarHATHOro pe3oHaHca. CnuH-cnuHoBas peakuuna.

Onucanue KputepmeB U LWWKasJibl OLleHnBaHUA KOMMeTeHUnn (pe3yanaTOB O6y‘-IeHI/I9-I) npu rnpo-
Me)KyTO‘-IHOIZ arrecrtauunmn

YpoBeHb
Kputepuu oueHnBaHMA KOMNETEHLMIA ccopmupoBa LLikana oueHoOK
HHOCTH
KOMMeTeHUUn
OOyuvatolmincss B NonHoW Mepe BrageeT MOHATMWHBIM annapaTtoM | [JocTaTouHbLIN 3a4TeHo
ONCUMNIWHBI  (TEOPETUYECKMMM OCHOBaMM AUCUMNIUHBI), cnocobeH YpPOBEHb

MNNCTpupoBaTb OTBET NpUuMepamu, d.)aKTaMM, OaHHbIMW HaYy4YHbIX
nccnegoBaHun, NPUMEHATb TeopeTudeCckne 3HaHuA AOnd pelleHuna
NpakTn4ecKnx 3agad B obnactu Ct)I/I3I/1KI/1.

OTBeT Ha KOHTPOSbHO-U3MepUTENbHLIA MaTepuan He COOTBEeTCTBYyeT - He 3auTeHo
nepeyncrnieHHblM  nokazatenam. OOyyawwmnca  LEMOHCTpUpyeT
OTPbIBOYHbIE, hparMeHTapHble 3HaHUS, JonyckaeT rpybbie owunbkm B
oTBETE.

MNK-3
[oTOB K npoBeaeHunto (*)I/I3I/I‘-IeCKI/IX SKCNMepmmMeHTOoB Nno 3a[laHHON MeTOoAMKe, COCTaBMNEHNIO
onncaHnAa NnpoBoaANMbIX nccnegoBaHum aHanumay pesynbtaTtoB

MNK-5
CnocobeH K opraHmsaumm MeTPOSIorn4eckoro obecneyeHnst TEXHONOrM4YeCcknx NpoLLeCcCoB, K
NCNosb30BaHMIO TUMOBbLIX METOA0B KOHTPOSIS KA4eCTBa BblMyCKaeMon NpoayKuum

MNepeyeHb 3apaaHui Ans npoBepkun chOpMMPOBaHHOCTU KOMMNETEHLUM:

1) TecTtoBble 3agaHNsA C BbIBOPOM OTBETOB

1. Kak 3aBucuT OT Konmyectsa M gMHOO0B KOIhUUMNEHT yeuneHunsa K
POTOINEKTPOHHOIO YMHOXUTENA?

1) K~M;

2) K~1/M;

3) K~const.

2. Kak 3aBucut koadppuumeHT yeuneHuns K dhoToanekTpPoOHHOrO YMHOXUTENSA Npu
yBenuyeHun HanpsxeHns mexay aunHogamm U?

1) K- Bo3pacTraer;

2) K- ybbiBaer;

3) K- nepexoauTt oT BO3pacTaHnA K yObIBaHUIO.

3. MepTBO€E BpeMS CLUMHTUNNALNOHHOIO AeTeKTopa:
1) Bbonblle 4yeM y ra3oHanoneHHoOro AeTeKkTopa;

2) MeHblue YyeM y ra3oHanosieHHOro AeTeKTopa;
3) lNpvmepHO paBHbI.




4.

1)
2)
3)

5.

1)
2)
3)

6.

1)
2)
3)

7.
1)
2)
3)

8.

1)
2)
3)

9.

1)
2)
3)

YBenuyeHne aaBreHuns rasa HanonHsawwero paboymn o6bem NPonopLMOHanNbHOro
cyeTyuKa BederT K:

YBenuyeHuto koacpcduumeHTa razosoro ycunenus (Kry);

YmenbLueHuto KIy;

He Bnuset Ha KI'Y.

Bo ckonbko pa3 K oTnnyaloTca yaenbHble noTepu aHeprm anbga-vyactuubl ot
NPOTOHa Npu 0gHOWN 3HEPrUM B OOHOM BeLlecTse?

K=16;

K=30;

K=1.

Kak 3aBUCAT yaenbHble NMMHENHbIE NOTEPU SHEPTUN TSXKENbIX 3apPSKEHHbIX YacTuL, B
BellecTBe C yBenmyeHMeM aToMHOro Homepa BelecTsa?

YBennuuBarTcs,;

YMeHbLUaTCS;

He meHnstoTcA.

B annapaTHOM ramma-cnekTpe nuk obpaTHOro paccesiHig B KaHanax:
MpeBblWaeT NMK NOSTHOrO NOrMOLWEHWS;

PaBHbl;

MeHee nMKa NONMHOro NOrnNoOLWeHus.

C yBennyeHnem koadpurumneHTa razoBoro ycuneHmsa K B nponopumoHansHOM
CYETYMKE YacTOTHbIE (PYHKUMN aMNNUTyabl CUrHana ¢ aHoaa:

BospacTator;

Y6bIBalOT;

He meHsatoTcA.

3aBUCAT N yaenbHble NUHENHbIE NOTEPU SHEPTUM YaCTULbI B BELLLECTBE OT 3HaKa
3apsiga YacTtuubl?

3aBUCAT KBagpaTUYHO;

3aBUCAT NMHENHO;

He 3aBucsr.

2) TecToBble 3agaHusA 6e3 BbIGopa OTBETOB

1.

[[a30HaNOSTHEHHbIA AETEKTOP C CAMOCTOATESNbHBIM pa3psaom (cHeTumk Merrepa) moxeT
U HET onpeaensaTb SHEPIruo YacTmL?
HeT, T.K. amMnnuTyaa curHana He 3aBUCUT OT 3HEPrnM YacTuLbl

[[a30HaNONTHEHHbIA AETEKTOP C CAMOCTOATESNbHBIM pa3psiaom (cyeTumk Menrepa) AosmKeH
UMETb Yy4aCTOK MMaTo Ha CYETHOW XapaKTepPUCTUKE UM HET?
[orxeH, T.K. aMnNnTyaa curHana npeBsbilaeT Nnopor perucrpaumm

Paspeliatouiee BpemMsa eTEKTOPOB U3nyvyeHnin 6onbLle MEPTBOrO BPEMEHN U HET?
Bonbue, T.K. B TEYEHUN MEPTBOIO BPEMEHN perncTpaunsa obycrnosneHa ogHUM
npoueccoMm, a B paspeLuatoLlemM BpeMEHN HECKOSBbKO



3aBUCUT UNN HET 3(PPEKTUBHOCTL perncTpaumm ramma-nsnyyeHust cHeTymkom [renrepa
OT AaBneHus paboyero rasa B A4eTekTop?

[a, T.k. yem bonblle aaBneHune, Tem 6onblUe aTOMOB rasa B eanHule obbema n 6onblue
BEPOATHOCTb B3aUMOAENCTBUS KBaHTa C ra3om

3aBuCUT N HeT aPPEKTUBHOCTL perncTpaumm raMMma-nsnyyeHnst ot SHeprum
n3nyyeHuns cyetyukom llenrepa?

[a, T.K. Bce MexaHn3mbl B3aMMOJEeNCTBNS raMMa-KBaHTOB C aTOMaMu 3aBUCAT OT
3Heprnm

AMI'IJ'II/ITy}J,a nMmnynbcCa HanpdaXxeHnda ¢ aHoda rnponopunmoHasibHOro ra3oHanosIHeHHoOro
Cc4yeTHMKa 3aBUCUT UIN HET OT Pa3HOCTU NOoTeHUMnanoB Mexay aHoaomM u KaTogom?
3aBuUCUT, T.K. 3aBUCUT OT SHEPrmn KOS(*)(*)I/ILI,I/IGHT ra3oBoro ycuneHusa

AMNNuTyga uMmnynbca HanpshkeHust ¢ aHoda NPOonOpLMOHanbHOrO ra3oHanoMHEHHOMO
CYeTYMKa 3aBUCUT UNK HET OT NOTEPb SHEPTUN PETNCTPUPYEMON YacTULbl B paboyem
obbeme cyeTymka?

3aBucuT, T.K. aMnNIMTy4a curHana 3aBucuT OT 3apsiga NOTepb dHEePrnmn n koaddrumneHTa
rasoBoOro ycuneHus

Mo>HO UnKn HeT onpeaennuTb ToK YacTuy Z2M (roe Z — 3apsaoBoe Yucno, M — macca
YyacTuu) No UX yaesbHbIM NOTEPSIM SHEPIMK B BeLecTBe?
MoxHo, T.k. (dE/dX)E~Z?M

OHepreTnyeckoe paspeLLeHne y nonynpoBoAHMKOBOro AeTekTopa 0onblue, MeHbLue Unn
paBHO pa3peLleHNIo CUMHTUNNSALMOHHOIO AeTekTopa?

MeHbLuUe, T.K. 3Heprust Ha obpasoBaHMe eauHULbI CUrHana B CLUMHTUNNSALMOHHOM
crneKkTpoMeTpe B AeCATKM pa3 6onblue, Yem B NONYyNpoOBOAHNKOBOM
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