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PABOYASA NPOMPAMMA YYEEHOW OUCLUUNINHbBI
b1.B.[1B.02.02 3kcnepuMmeHTanbHble MeToAbl AAepPHON PU3NKU

1. Koa n HanmeHoBaHMe HanpaBneHusi NOAroToBKM/cneLnanbHOCTU:
14.04.02 ApepHble pusmka TeXHOOrNn

2. Npodunb nogroTroBku/cneumanusaums:

dun3mka aTOMHOro ssapa 1 Yyactumu

3. KBanudcukauma BbinyCcKHUKaA: MarucTp

4. dopma obyyeHUs: oyHas

5. Kachenpa, oTBeyvarLwan 3a peanmsaumio QUCLUUNIINHDbI:

Kadeapa ssaepHon pusnkm

6. CoctaBuTenu nporpaMmmbil:

K.d.- M.H., goueHT Baxtenb Buktop MaTtBeesu4
7. PekomeHaoBaHa:

Hay4Ho-meToamn4yecknm coBeTom domamyeckoro akynbTteTa, npoTokosn Ne 6 ot 26.06.2024

8. Yue6HbIN roa: 2025/2026 CewmecTp(bl): 3

9.lenun n 3apaum y4eO6HOM AUCLUUNNMUHbBI

Llensmu oceoeHusi yuebHoU OucyurniuHbl 68115MCS:
-N3y4YeHne COBPEMEHHbLIX MPOrpamMMHbIX CPEACTB, MCMNOMNb3YyEMbIX ANSA peLleHns
dur3nyeckmx 3agau.

3adayu y4ebHoU AucyunuHbI:



-yCBOUTb (byHAAMEHTanNbHbIE NOHATUS ANCUMNINHBI, BblTb 3HAKOMbIMU C COBPEMEHHbIM
nporpaMMHbIM obecneyeHMeM NO3BOMAIOLWUM peLlaTb PUsndeckne 3agayu;

-AaTb YMEHUsi co3aaBaTb CTPYKTYPUPOBAHHbIE U HECTPYKTYPUPOBAHHbIE MOAENN,
3aaBaTtb rpaHNYHbIE YCNOBUS U BU3yanu3npoBaTb NOJSyYeHHble pe3ynbTaThl;
-OBMNafieTb HaBblkaMW PELLUEHUNsI KNAaCcCUYECKMX U COBPEMEHHbIX 3aa4ay cpeacTBamm

10. MecTo y4yebHOM ancumnnuHbl B cTpykType OOI:
OucumnnnuHa oTHOCUTCS K BapuaTtmMeHoM Yactuy uukna b1.B.AB (ducumnnuHel no Beibopy).
11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs Mo AucuUnnvHe/mMoayno (3HaHUSA, YMeHus,

HaBblKW), COOTHECEHHbIe C NNlaHUpPyeMbIMU pe3yribTaTaMu OCBOeHUS o6pa3oBaTeribHOMN
nporpaMmmbl (KOMNeTEHLUAMU) U UHAUKATOPAMMN UX OOCTUKEHUNA:

Kog HaseaHwne Koga(bl) MHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMNeTeHuun

3HaTb: MPOLLECCHI B 3NIEKTPOHHbLIX KOMMNOHEHTAX,
Lensix u ycTporucTBax, NoOHMMaHue
NPUHLUMMNMANbHBIX BO3MOXHOCTEN N OrpaHNYEeHnIn

CnocobeH 3MNEKTPOHHbIX YCTPONCTB, MeToAbl MCCea0BaHUN

ocyLecTBnATb 1 U3MEPEHWI, NpUMeHsoLLnecs husmkamu-

KOHTPOIb, McnonbayeT obuwime | akcnepumeHTaTtopamu, paboTarowmmm B

opraHv3aumio un MeToAbl NOCTPOeHMs | obnacTu SaepHOn husnkm n Ousnkn

nnaHnpoBaHue CMCTEM U3MEPEHUIN | aneMeHTapHbIX YacTul,;

©e3onacHom n obpaboTku

aKcnnyaTaumu 3KCMepUMeHTanbHbl | YMeTb: BbiGupaTb METO4 N3MepeHnii u

Tenno- un X pe3ynbTaToB W 06paboTKN 3KCNEepPUMEHTanbHbIX pe3ynbTaToB
MK-5 | anektpoobopynos | [MK-5.7 | npumeHATb X ANS | NpU NNaHMPOBAHUM SKCNEPUMEHTa ANns

aHwus, nccrnegoBaHust npoBeAEeHUs1 UCCNEAOBAHUIA U3MYYEHUN

Tpybonposoaos, n3nyyYyeHni pPasnnyHbIX PaANOaKTUBHBIX MCTOYHMKOB U

naporeHepaTopos paanoaKTMBHbIX YacTUL, BbICOKOW 3HEPIrvM

A3C, a Takke WCTOYHUKOB U

OCHOBHbIX 4YacTu1L, BbICOKOM BrageTb (MMeTb HaBbIK(M)): MPaKTU4ECKUMHU

doHaoB aHeprum HaBblkaMW NPYMEHSTb Ha NpakTuke obLwne

peaKkTopHOro mMeToAbl U3MepeHuii 1 06paboTkm

otaenexusa ADC. SKCMEepPUMEHTarbHbIX Pe3ynbTaToB,

NCnoJib3yeMblX Npu nposegeHne nccrnegoBaHui
V|3J'ly‘-|eHVIﬁ pagnoakTUBHbIX NCTOYHUKOB U
YacTuL BbICOKOM SQHEPInn.

3HaeT meToabl U 3HaTb: cbw3w4ecr<me ABINNEeHUA, Ha KOTOPbIX
CNOCOBHOCTb MK-6.2 MeToaunKN OCHOBaHO onpeaeneHne afieMeHTHOro n
CaMOCTOATENbHO cnekTpomMeTpun n MN30TOMHOIo COCTaBa BeLlecTBa, OCHOBbI
BbIMONTHATb VI3J'IyL-IeHVII7I ncenenoBaHnA CTPYKTYPHbIX XapakTepUcTuk

aKcnepuMeHTanbH mMaTepuanoBs MeTogaMu Macc-CnekTpoMeTpuu,
3HaeT dusnyeckue

ble Unu pe3epdopAOBCKOro paccesiHus, KaHanMpoBaHus,
SIBMNEHUs, Ha

TeopeTunyeckme MeccHayapOoBCKOW CNEKTPOCKONUU
KOTOPbIX OCHOBaHO

nccnenoBaHus
onpeaenexHune . .
Ansa peweHus YMeTb: BblOMpaTb METOA N3MEPEHUI U
3MEeMEHTHOro "
Hay4HbIX 1 06paboTKM aKCNepMMeHTasNbHbIX Pe3ynbTaToB
M30TOMHOro cocTaBa
NpPon3BOACTBEHH npw NaHMPOBaHWM IKCNEPUMEHTA ANs
MK-6 BellecTBa, OCHOBbI . o
blX 3aQa4 c NCCTeOBAHMS npoBefeHUs nccrnefoBaHnn N3nyyYeHumn
MCNOSIb30BaHNEM A Pa3NUYHbIX PAAMOAKTUBHBIX MCTOYHUKOB U
. CTPYKTYPHbIX L
COBpPEMEHHOM MK-6.5 YacTuL, BbICOKOM 3HEprumn
XapakTepUCTUK
TEXHUKUN U
Martepuanos

MeTO/I0B pacyeTa BnageTb: HaBblkaMW NPaKTUYECKOro
mMeToJamu mMacc- )
1 “ccrenoBaHns NMPUMEHEHWs CNIeKTPOMETPUM: OCYLLIECTBNATb

CNEKTPOMETPUMH, y
c 636 pChOPIOBCKOID rpagyMpoBKy CMEKTPOMETPOB 3HEPrMii ramma-
ONTUMU3NPOBAHM paccgﬂHm‘;ﬂ U3ny4eHuit, onpeaensiTb OTHOCUTENbHYHO
eM MeTooB P ’ aKTUBHOCTb UCTOYHWMKOB M3MYyYeHUI, NPOBOAUTL
KaHanupoBaHus,
uccnenoBaHus naeHTUMKaLMIO TUMNa 3apsKEHHBIX YacTuL, Mo

Mecchay-3poBCKoi

yaenbHOWM NoHU3aL MK
CNEKTPOCKOMNUN.




12. O6beM AUCcUMNNUHbI B 3a4eTHbIX eanHMuax/yac — 3/108.

dopma NpoMeXyTOUYHOM aTTecTaLunm - 9K3ameH

13. TpyaoemkocTb No BuAam y4ebHomn paboTbl

TpyooemMKocTb
Bupg yuebHow paboTbl Bcero Mo cemecTpam
3 cemecTp
AyauTopHble 3aHATUSA 52
nekumm 26 26
B TOM 4uUcne: npaxkTuyeckne 26 26
nabopaTtopHbie
CamocTosiTenbHas paborta 20 20
B TOM Yucne: kypcosas pabora (nNpoekT)
. Ok3ameH —
dopma NPOMEXYTOYHOM aTTecTauum 36 yac Ok3ameH — 36 vac.
UToro: 108 108

13.1. CogepxaHne gUCUUNIINHLI

n/n

HavnmeHoBaHue pasgena
OUCLMMNIUHBI

CopepxaHve pasgena aucUUnunHbl

Peanusauus
pasgena
ONCUMMIWHBI C
NMOMOLLbIO
OHMawnH-Kypca,
OYMK *

1. Jlekuum

O6Lwume cBegeHus o
A0epHbIX peakuusx.

Mpsimble sipepHble peakunn. CocTaBHOE SAPO.
ApepHble peakunn nog Bo3gencTBUEM HEWTPOHOB.
AnepHble peakuun nog AENCTBUEM 3apPSKEHHBIX
yacTuu,. KynoHOBCKoe BO30OyxxaeHue. Peakumm nog,
BO34€ENCTBMEM ObICTPbIX YacTuu,.

TexHuKa nccnepoBaHns
peakuui 1 pacnagos.

MarHuTHbIE CNEeKTPOMETPbI; CNEKTPOMETPbI CO
CUMHTUMNSLMOHHBIMUW AEeTEKTOPaMM, CNEKTPOMETPbI C
NosyNpOBOAHMKOBLIMU AeTeKkTopamu; creunarnbHbie
MeToAbl cnekTpoMeTpun. CpaBHeHne 3pPeKTUBHOCTU
N 3HEPreTUYEecKoro N BpeMEHHOTo paspeLleHiii
pa3nnyHbIX cnekTpoMeTpoB. CnekTpoMeTpbl ANs
MHOrOMEpPHOro aHanuaa.

MonyyeHue nsotonos

MonyyeHre N30TOMNOB B peakuusix noa AencTemem
BbICTpbIX YacTuu. Mony4yeHne N30TONOB B peakumsx
noA AenNCTBUEM TSXKenNbIX MOHOB. [ony4yeHne n3oTonos
B peakuusax gerneHus. MNony4yeHnn n3otonos npu
nocnefosarternbHbIM 3axBaTe HEMTPOHOB.

M3amepeHune aHeprumn
A0epHbIX peakuuii

M3amepeHune sHeprun aaepHbiX peakuun, nsmepeHve
3Heprum anbda-pacnaga. OnpegeneHve rpaHNYHowm
3Heprnn BeTa-cnekTpoB. ViamepeHne Macc aToMOB.
Monyamnupuryeckas doopmyna ans Macc atoMos.

MeToabl onpegeneHus
BPEMEHU XN3HN SO0EPHbIX
COCTOSAHUN

MeToabl onpegeneHnsa BpEMEHU XNU3HN SAEPHbIX
COCTOSIHUI NO N3MEPEHMIO CKOPOCTM crnaga
WHTEHCUBHOCTM M3nyyeHus. MeToa 3agepKaHHbIX
cocTosiHMn. MeTog saep oTAaun, UamepeHme LWUPUHGI
AaepHbIX ypoBHen. SddekTbl TeHen. CpaBHeHne
METOZ0B N3MEPEHNS BPEMEHU XKNU3HWN SIAEPHBIX
COCTOSIHUN.

MeToabl onpegeneHus

MeTogbl onpepgeneHna CnnHoB N YEeTHOCTEN AO0EPHbIX




CMNHOB N YETHOCTEN
A0epHbIX COCTOSIHUMA.

coctosiHun. OnpegeneHne CNMHOB NPY NCCNeaoBaHNN
NPOCTPaHCTBEHHOTO onpeAeneHuns nonen saepHbIX
nany4vyeHuin. HaxoxxgeHne 4eTHOCTU COCTOSHWUIA Npwn
NMHEeNHON NoNApMU3aLn raMma-KBaHTOB.
OnpegeneHune CNMHOB U YETHOCTEN NPU UCCIeA0BaHMN
NonApun3aLMOHHbIX ABIIEHNI B SSAEPHbBIX peakuusXx.
OnpegeneHune CNMHOB U YETHOCTEN NpU UCCregoBaHMm
NonNApU3aLMOHHbIX ABIIEHNI B SSAEPHbIX peakLmsX.
Onpep,eneHwe CMWUHOB 1 YETHOCTEN npun nccnegoBaHnn
cnektpoB OBK.

MeTogbl onpeneneHus

MeToabl onpegeneHus anekTpoMarHMTHbIX MOMEHTOB
SOEPHbIX COCTOAHUN. [Mpy M3MepeHUn sHepreTUYecknx
WMHTEPBAaNoB MeXay MarHUTHbIM» NOAYPOBHsIMU. Mpy
N3MepeHNN YNCTOTbI MaMUHAPHOW NpeLeccun aapa B

7 3NEeKTPOMAarHUTHbIX i
MOMEHTOB S1ePHBbIX MarHutHoMm none. OnpegeneHne anekTPOMarHUTHbIX
COCTOSIHUIA MOMEHTOB MPK NPEeLIecCcHm ynpyroro COCTOSHNS
BbICTPLIX HENTPOHOB. OnpeaeneHne aneKkTPUYEecKUx
MYNbTUNOMNBbHBIX MOMEHTOB B OMbITAX MO M3MEPEHUIO
ceyeHunst PoTOoNOrMoLEHNS.
AnepHble 060M04KM B CHEPUYECKUX U
AnepHsle 06004k B opMmupoBaHHbIX Aapax, KanenbHas
8 cehepuyecknx n ruapoavHaMumyeckas Mogenb sapa. -
(hopMMPOBaHHbIX APax MonyMMUKpPOCKOMMYECKMIA NoaxXon K Teopun sapa.
ViccnegoBaHne CBEPXTOHKUX B3aUMOOENCTBUN.
MccnegoBaHve CBEPXTOHKMX B3aMMOAENCTBUN
Wccnepnosaie MeTOZOM AepHOro MarHUTHOIO Pe3oHaHca : MeToapbl
CBEPXTOHKMX HabnogeHna AMP. CtaunoHapHble MeToapbl.
9 B3aNMOAENCTBM METOAOM | Penakcauusa. AaepHas CnvH-peLLeTodHaa penakcawus. -
SIAEPHOro MarHUTHOro CnuH-cnmHoBas Penakcauusi. MeToq cnvHOBOro axa.
pesoHaHca LWnpuHbl 1 dopmbl AMP. AaepHbin U KBaapynosbHbINA
pe3oHaHc.
BnvsHue cBEpXTOHKMX B3aMOAENCTBUIN Ha YrroBble
BrnsiHNE CBEPXTOHKMX OMpPeaEneHust IEPHLIX N3NYYEHNIA, TN
10 B3aNMOIENCTBUIA HA B3aMMO/IE/CTBYIA, NPUBOASILUNX K BO3MYILLEHMIO )
yrTIOBbIE OnpeaeneHus YIMoBbIX KOppenauuin. UHTerparnbsHbie 1 3aBucsLLImMe OT
AEPHbIX N3NYYeHMit BpemMeHu anddepeHumanbHble YrioBble KOpPenaLmu.
OnpeneneHve BenNUYMH MarHUTHOTO U
CTaTUCTUYECKOro KBaapynonbHOro B3aMmoaencTBum.
VMccnepoBaHne CBEPXTOHKUX B3auMOOencTBuni
mMeTonom achdekta Meccbayapa.
Wccnenosanne 3KcnepuMeHTarnbHble MeToAbl HabntoaeHus acpdekta
11 CBEPXTOHKNX Meccbayapa. [leTekTopbl MeccbayapoBCKOro .

B3aUMOAENCTBUA METOAOM
achbpekta Meccbayapa

nanyyennsi. Popma NMMHUN PE3OHAHCHOTO NOIMOLLEHNS.
CnekTpomMeTpbl CKOPOCTEN, UCTOUYHUKM U NOFMOTUTENN.
M3omepHbIn caBur.

13.2. Tembl (pa3aenbl) AUCUUNINNMHBI U BUAbI 3aHATUN

No HanmeHoBaHue TeMbl Buabl 3aHATMI (KOMMYECTBO 4acoB)
n/n (pasnena) JNlekuun | MNpaktnyeckne | JlabopaTopHbie CamoctosTeneas | Kowtp Bcero
ONCUUNNUHBI paboTta onb
1 O6LwWume cBeaeHus o 5 5 2 3 9
SAOEPHbIX peakumsX.
TexHuka
2 | nccnepoBaHusa 2 2 2 3 9
peakuui 1 pacnagos.
3 | MNony4yeHre M30TOMNOB. 2 2 2 3 9
4 | lamepeHune aHeprumn. 2 2 2 3 9
MeTtopa 3a/iepaHHbIX 5 5 5 3 9
coBNageHun.




6 Onpenenevae CNNHOB 5 5 5 3 9
N YeTHOCTEN
OnekTpoMarHnTHble

7 | MOMEHTbI AOEePHbIX 2 2 2 3 9
COCTOSAHUI

8 | ApepHble mogenu. 2 2 2 3 9

9 CBerTOHISVIe 4 4 2 4 14
B3aMMOOENCTBUA.

10 BoamyLLeHHble 3 3 1 4 11
YroBble KOppensaumu.

11 | Bddekt Meccbayapa. 3 3 1 4 11
WTtoro: 26 26 20 36 108

14. MeToaunyeckme ykasaHusa ans oby4aroLmxca no 0CBOEHUIO ANCLUNIINHDI

Mo nekumMoHHOM YacTu Kypca camocTosiTenbHass paboTa Bedé€Tca No mMatepuany nekuun,
WUCTOYHMKAM OCHOBHOW W JA0NOSiHUTENbHOM nutepaTypbl. Onpockbl BKAYaT uUsnyeckme
NPUHUMMNBI  SKCMEpPUMEHTarnbHbIX METOAOB, XapakTepUCTUKM MeTogoB M obnactm  ux
npuUMeHeHnsa. Ha npakTU4ecKnx 3aHATUAX KOHTPOSb BbINOMHAETCA B XOAe pelueHnsa 3agad B
ayanTopun U CamMoCTOATENBHO MO pasgenam AUCUMMIIUHLI.

15. lNepeyeHb OCHOBHOM U [OOMNOSIHUTENbLHOW nUTEpaTypbl, PECYPCOB WHTEPHET,

Heob6XoAUMBbIX ANA OCBOEHUA AUCLUMUNIIUHBI (crucok numepamypbl 0pOPMASIEMCS 8 COOMeemcmauu
¢ mpeboearusimu FOCT u ucrionb3yemcsi obuw,asi CK803Hast Hymepauyus 0518 ecex sud08 UCMOYHUKOS)
a) ocHoBHasi nuTeparypa:

Ne n/n McTouHUK
Pakobonbckasa U. B. AgepHasa dmauka : [yueb. nocobure ans cTyaeHToB U3nYecknx
1 cneuunbHocTer By3oB] / U.B. Pakobonbckas .— W3ga. 3-e, nepepab. — Mocksa : URSS, 2014 .—
241¢c
bonosabiHa A. U. [1eTekTopbl MOHU3NPYIOLLMX YacTUL, U U3nydYeHnn. NpuHUmMnbl 1 NPUMEHEHNS ;
2 y4yeb. nocobue / A.N. bono3abins, .M. O6ogoBckuin .— OonronpyaHbii : MHTennekr, 2012 .—
204 c.

6) gononHWTEnbHasa nuTepartypa:

Ne n/n NcTOoYHMK

KanuTtoHoB WN. M. BBegeHune B mamnky siapa u yacTtu : y4eb. nocobue ansa cTygeHToB ¢us.
dak. Knac. yH-TOB ¥ Ap. By30B, oOy4aloLLmxcsi No cneyunansHocTy "AaepHasa dusmka” um

3 HanpasneHuto "dunsnka" / 1. M. KanutoHoB. — M3a. 3-e ncnp. un gon. — M. : KomKHura, 2006. —
327 c.
Abpamos, AnekcaHap ViBaHoBuY. OCHOBbI 9KCMEPUMEHTarbHbLIX METOAOB SAEPHON OUSUKN :
4 y4yebHoe nocobue ans ctya. Bysos / A.W. Abpamos, KO.A. KasaHckuin, E.C. MaTyceBu4 .— 2-e
n3g., nepepab. n gon. — M. : Atommnsgar, 1977 .— 524,[1] c.
Bop O. CtpykTtypa aTomHoro sgpa: B2 1. / O. bop, b. MottenscoH. — M. : MUP, 1971. —T. 1
5 :
: OgHoyacTmyHoe aBmkeHne. — 1971. — 456 c.
6 Bop O. Crpyktypa atomHoro sgpa: B2 1. / O. bop, . MoTtTtenbcoH. — M. : MUP, 1977. —T. 2
: Jedopmaums sgep. —1977. — 464 c.
7 CuteHko A.I'. JNlekuun no Teopun sapa / A.l'. CuteHko, B.K. Taptakosckun.— M. : ATomnsgar,

1972,

8 HasblgoB A.C. Teopus atomHoro sagpa / A.C. lasbigos. — M. : dusmatruna, 1958.

AnzeHbepr V. Mogenu sigep. KonnektuBHble U ogHovacTuYHble siBneHns /. AnseHbepr, B.
panHep — M. : Atommnzgat, 1970.

10 BpayH [x. EqnHasa Teopus aaepHbix mogenen n cun / Ix. bpayH. — M. : ATomusgat, 1970.
11 CTtpoeHune aTomHoro sigpa: ¢b. cT1. /noa pea. A.C. asblgoBa. — M. : L1, 1959.

AneriHukoB A. H. Teopusi aTomHoro siapa [OnekTpoHHbI pecypc] : y4ebHoe nocobue no kypcy
"AToMHas cumauka" / A.H. AneiiHukos, B.A. PaboTkuH, [.E. JllobaweBckuin ; Mexay-Hap. UH-T
KOMMNbIOTEP. TEXHONOMNIN, QHepreT. hak. — DNEKTPOH. TEKCTOBbIEe AaH. — Bopo-Hex, 2013 .—
3arn. ¢ TuTyn. akpaHa .— CBobogHbI 4ocTyn u3 nHTpacetn BI'Y .— Tek-cToBbIn hann .—
Windows 2000; Adobe Acrobat Reader .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m13-220.pdf>.

O6ogosckun, Unbs Munxannosmny. CO0pHMK 3a4ad Mo IKCNEpUMEHTanbHbIM METOAaM S4EPHOM
13 du3mKn : YyebHoe nocobure ans cTygeHToB U3NYECKUX U UHXKEHEPHO-PU3NYECKNX
cneumansHocTen By3oB / .M. O6ogoBckuii .— M. : QHeproatomnsgar, 1987 .— 280 c.

12




B) MH(pOPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTeribHble pecypchl (oduunanbHblie pecypcbl MHTEPHET)*:
Ne n/n Pecypc

14 www.lib.vsu.ru— 3HB BI'Y
https://edu.vsu.ru — AnekTpoHHLIN YyHUBepcuTeT BI'Y

16. MepeyeHb y4eOHO-mMeTOAMYECKOro obGecneyvyeHUss ANA CaMOCTOATENbHOM paboTbl
(yyebHO-memoduyeckue pekomeHOauuu, nocobus, 3adayHuku, Memodu4yeckKue yKasaHusi 0 6bIMOTHEHUI
npakmu4eckux (KOHMPOsbHbIX), Kypcoebix pabom u dp.)

Ne n/n NcToYHMK
MeToanueckne pekoMeHgaumnm no opraHM3aunm camocTosTenbHoM paboThl CTy4eHTOB
1 HanpasneHusa 14.04.02. ApepHble pusnka n TexHonorum, - Baxtenes B.M., Tutosa J1.B. — BI'Y.
2018. — 17 c.

17. OO6pasoBaTtenbHble TEXHONOrMW, UCNOoNb3yemMble TMpU peanusauum y4eOHOWM
OUCUMNINWHBLI, BKMOYasas [AUCTaAHUMOHHbIe obpa3oBaTenbHble TexHonoruun (OOT),
3neKTpoHHoe obyyeHue (30), cmewaHHOe 06Gy4eHune):

Mp  npoBedeHWM  3aHATUM  NO  OMCUMNAMHE  UCMONb3YTCA  criegyoline
obGpasoBaTenbHble TEXHOSOMMMU:

— aKTUBHbIE N UHTEPAKTUBHbIE (DOPMbI NPOBEAEHUS 3aHATUN;

— KOMMNbIOTEPHbIE TEXHOMOIMM NPU NPOBEAEHUMN 3AHATUN:

— [Mpe3eHTauMOHHble MaTepuarnbl U TEXHOMOrMn npu obbACHEHMM MaTepuana Ha
NEKLMOHHbIX N NPaKTUYECKNX 3aHATUSAX;

- cneynannanpoBaHHoe obopyagoBaHMe npu NpoBeaeHnn nabopaTopHbiX paborT;

— pa3bop KOHKPETHbIX CUTyauuin npu NOCTaHOBKE Uuenenm u 3agad K paspaboTke
nNpuKNagHblXx nporpamm, Mpu Bblibope nporpammMHOro obecneyeHnss no YCTaHOBMEHHbIM
Kputepusm, Npu paspaboTke nporpaMmm no NpeayCMOTPEHHbIM anropuTMam 1 metogam

Ana camoctoatensHon paboTtbl mcnonbdyetca OBC YHuBepcutetckas OGubnuoTeka
online - www.lib.vsu.ru - 3HB BIY. [llporpammHoe ob6ecneyeHne, npuUMeHSemMoe npu
peanunsauun aucumnnmHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,
Mozilla FireFox.

AncTtaHunoHHbIE obpasoBartenbHble TEXHONormm (4oT) NPUMEHSIOTCSA c
ncnonb3oBaHMeM obpasoBaTenbHOro noprana « ANeKTPOHHbIA yHuBepcuTeT BIY».

18. MaTepMaano-TeXHquCKoe obecneyeHne AUCLUNNUHDbI:

KomnbloTepHbIN knacc (4ns NpoBeAeHUs 3aHATUA CEMUHAPCKOro TNa, TEKyLLLero
KOHTPOMs 1 NPOMEeXyToYHOW aTTecTaumun). CneumanusnposaHHas mebenb,
komnbtoTepbl Pentium-II, 111 (10 wT.), 06begMHEHHbIE B NOKANbHYHO CETb C
BO3MOXXHOCTbIO NOAKMNYEHNs K ceTu «MHTepHeT».

r. BopoHex, nnowanp
YHuBepcutetckas, a.1,
nom.l, ayg. 50711

r. BopoHex, nnowagp
YHuBepcuteTckas, a.1,
nom.l, ayg. 313a

AyanTopus Ans caMoCcToATENbHOW paboTbl, KOMMLIOTEPHBIN KIacc ¢ 4OCTYNOM K
cetn «/IHTepHeT»: KOMNbITEPbl (MOHUTOPbI, CUCTEMHbIE 6110KK) (15 WT.)

19. OueHo4Hble cpeacTBa Ansd npoBeneHusA TeKyLI.l,eVI n HpOMe)KyTO'-IHOﬁ aTrecTtauumn

MopsiAok OLeHKM ocBOeHMS obyyatowmnmmncs y4ebHoro Matepumana onpeaensieTcs
coep)xaHMeM crnenyLwmx pasaenos ANCUMIIUHDIL:

HavnmeHoBaHue NuoukaTop(bl)
,-'l\;gn pasgena AuCUUnInHLI KO“&Q?;)eH AOCTVXEHNA OueHouHble cpeacTaa
(mogyns) 4 KoMneTeHumm
1. Tembl 1-11 MK-5 MK-5.7 CobecegoBaHue
MK-6.2
2. Tembl 1-11 MK-6 AK-6.5 CobecepnoBaHue
[MpomexyToyHasa aTTecTaums MyHkT 20.2.1
dopma KOHTpOrS - 9K3ameH Bonpocbl k ak3ameHy
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20 TwvnoBble oOLEHOYHble cpeAcTBa U MeTOAMYECKMe MaTepuanbl, onpegenswoLwume

npoueaypbl OLEeHUBaHUSA

20.1 TeKywMin KOHTPONb YyCNEBaemMocCTun

KoHTponb ycneBaeMocTy Mo AUCLUUMNITMHE OCYLLECTBIAETCS C MOMOLLbIO CreayHLLMX OLEeHOYHbIX

CPEAcCTB:

rlpaKTVIKOOpI/IeHTVIpOBaHHbIe 3adaHnsA, KOHTPOJIbHbIE pa6OTbI

KpVITepI/II/I OLleHNBaHNA KOMNETEHUNI

YpoBeHb
cchopmMmpoBaHHOC
TN KOMMETEeHLUWN

LLikana oueHok

OOyuatownincs B NosHON Mepe BnageeT NOHATUAHLIM
annapatoM gaHHOM 06nacTu Hayku (TeopeTU4eCKUMHn
OCHOBaMM OUCLMMIMHbI), CNOCOBEH MMNIOCTPUPOBATL
OTBET NpumMepamu, akTaMmn, AaHHbIMU Hay4YHbIX
nccrnegoBaHnin, NPUMEHATbL TEOPEeTUYECKME 3HAHUSA AN
peLleHns NpakTu4ecknx 3agad B 0611acTy KUHETUKK
A0EPHbIX PEakTopoB

lNosbiweHHbIl
YPOBEHb

Omnu4Ho

OTBET Ha KOHTPOIIbHO-N3MEPUTENBHLIV MaTepuan He
COOTBETCTBYET OOHOMY (ABYM) U3 NEPEYNCIEHHbIX
nokasartenew, HO obyyarLmMnca AaeT NpaBubHbIe
OTBETbI Ha AONOMHUTENbHbIE BONpockl. HegoctaTouHo
NpPoAEeMOHCTPMPOBAHO B3aMMOBIUSIHNE PA3NNYHbIX
hakTopoB, onpeaenstoLWmx COCTOAHNE aKTUBHOW 30HbI Ha
KMHETUKY peakTopa, unu cogepxatcsi oTAenbHble
npobenbl B onpeaeneHnn husnyecknx NpuymnH,
onpeaensoLwmnx KUHeTUKY peakTopa.

ba3sosnbili yposeHb

Xopowo

OTBeT Ha KOHTPONbHO-U3MEPUTENbHBIN MaTepuan He
COOTBETCTBYET NtobbIM ABYM(TPEM) U3 NEPEUNCIIEHHBIX
nokasatenen, obyvaroLmncs JaeT HenosnHble OTBEThI Ha
AONONHUTENbHbIE BOMPOCHI. [leMOHCTPUPYET YacTuYHbIE
3HaHMA (PaKTOPOB, BNMSAIOLLMX HA KMHETUKY peakTopa,
UNN UMeET He NOoNHoe NpeAcTaBneHne 0 COOTHOLLEHMM
pPasnunyHbIX 3P dPEKTOB PeaKTUBHOCTW.

lNopoeoenili
ypo8eHb

YdoenemeopumersibHO

OTBET Ha KOHTPOJIbHO-U3MEPUTENbHbLIA MaTepuan He
COOTBETCTBYET JH0ObIM TpEM(YETLIPEM) U3
nepeyv1crneHHbix nokasarenen. Oby4vatowmiics
AEMOHCTPUPYET OTPbIBOYHbIE, (dparMeHTapHbIe 3HAHWS,
gonyckaeT rpybble oWmnOKM B oLeHKe 3PdeKTOB
peaKkTUBHOCTW.

HeydosnemeopumeribHO

20.2 NpomexyToyHasa aTtrectauusi

MpomexyToyHas aTTecTaums No AUCUUNIMHE OCYLLIECTBNSETCSA C MOMOLLIbIO CrieayoLWwmnx

OLEHO4YHbIX CpeacTB:

CobecenoBaHue no ak3amMmeHaLMOHHbIM bunetam

20.2.1. NepeyeHb BONPOCOB K 3K3aMEeHY:

MpsiMble saepHble peakumn. CocTaBHoe S4pPO.

ApepHble peakunn noa BO3genCTBMEM HENTPOHOB.

1
2
3. ApepHble peakuun noa 4eNCTBUEM 3apsKeHHbIX YacTul,. KynoHoBckoe Bo3byxaeHue.
4

Peakumn noa Bo3gencTBmMem ObICTPbIX YacTuL.



5. MarHuTHble CrnekTpoOMeTpbl; CNEeKTPOMETPbl CO CUUHTUMNAUNOHHLIMU AeTeKTopamu,
CMEKTPOMETPbl C  MNOJSIYNPOBOAHUKOBBLIMM  [JeTeKTopamu;  creuuanbHble  MeToAbl
CMEKTPOMETPUMN.

6. CpaBHeHMne ahPeKTUBHOCTN N SHEPrETUYECKOTO N BPEMEHHOIO paspeLleHnin pasnnyHbIX
CMEeKTPOMETPOB.

7. CnekTpomeTpbl AN MHOrOMEPHOro aHanmsa.

8. lMony4eHne M30TOMNOB B peakumnax nog genctenem ObICTpbIX YacTuL.

9. lNony4yeHne N30TONOB B peakumnax noa AeNCTBUEM TSXKENbIX MOHOB.

10.MMony4yeHne M30TOMOB B peaKkumsxX OeneHns.

11.MMony4YyeHnn M30TOMOB NpU nocrefoBaTeNlbHbIM 3axBaTe HENTPOHOB.

12.NamepeHune aHeprum saepHbIX peakunn, usmepeHune aHeprumn anbga-pacnaga.

13.0npeneneHune rpaHMYHON 3HEPrun GeTa-CnekTpoB.

14.N3mepeHune macc atomoB. [lonyamnupuyeckas doopmyna gnsi Macc aToMOB.

15.MeToabl onpeaeneHns BpeMeEHN XU3HU SAepPHbIX COCTOSIHUM MO U3MEPEHUD CKOPOCTU
crnaja WHTEHCUBHOCTU U3IyYEeHUS.

16.MeToq 3agepaHHbIX cocTosHU. MeTon agep oThayv, U3MepeHue LWNPUHbBL A0epHbIX
YPOBHEN. OPPEKTbI TEHEN.

17.CpaBHeHVe MEeTOAOB U3MEPEHUS BPEMEHWN XU3HU SAEPHBIX COCTOSHUN.

18.MeToabl onpeaeneHuns CrMHOB U YeTHOCTEN SAEePHbBIX COCTOSAHUNA.

19.0npepeneHne CnNMHOB MNpW MUCCNeaoBaHWM NPOCTPAHCTBEHHOrO onpeaeneHus nonemn
AAepHbIX U3NyYeHui.

20.HaxoxgeHne 4eTHOCTM COCTOSHUIA NPU SIMHEMHOW NoNApu3aLmm raMmmMa-KBaHTOB.

21.0npegeneHne CNMHOB M YETHOCTEN NPU UCCreAoBaHUU NOMSIPU3ALMOHHBIX SIBIIEHUA B
A0EepHbIX peakumsx.

22.0npegeneHne CNMHOB M YETHOCTEWN MpU UCCNeSOBaHUN NOMASPU3aLMOHHBIX SBNEHUN B
SAOEPHbIX peakumsix.

23.0npegeneHne CNMHOB M YETHOCTEN Npu uccnegosaHum cnektpos OBK.

24 MeTogbl orpefenieHnUss 3reKTPOMarHUTHbIX MOMEHTOB A4epHbIX CcOCTOoSHUW. [lpu
N3MEPEHNN SHEPreTUYECKNX MHTEPBAroB MeX4y MarHUTHbIM» NOAYPOBHAMN.

25.1Mpn namepeHnn YNCToTbl TaMUHAPHOM npeueccun gapa B MarHUTHOM More.

26.0npegeneHne 9aneKkTpoMarHUTHbIX MOMEHTOB MpW MpPeueccumn Yynpyroro COCTOSIHUSA
ObICTPbIX HENTPOHOB.

27.0npeneneHne anekTpU4ecKUx MyrnbTUMNONbHLIX MOMEHTOB B OMbITax MO M3MEPEHUIO
ceyeHust boToMnornoLeHuns.

28.A0epHble  obornoykn B cchepuydecknx U popmupoBaHHbiX aapax, KanenbHas

rmapoanHamMmmyeckada Mopernb Agpa.



29.lMonymukpockonuyecku Noaxona K Teopun aapa.

30.UccnegoBaHne  CBEPXTOHKMX  B3aMMOLEWCTBUN. NccnepoBaHne  CBEPXTOHKMX
B3aMMOOENCTBUN METOOOM SAEPHOro MarHUTHOrO pe3oHaHca : MeToabl HabnoaeHus
AMP.

31.CtauunoHapHble meToabl. Penakcauus. AgepHas cnnH-pelueTovHas penakcauuns. Cnue-
cnuHoBast Penakcauums.

32.MeTopg cnuHoBoro axa. lnpuHel n popmel AMP. AgepHbin 1 KBaapynosibHbLIM Pe30oHaHC.

33.Teopuss ramma-ramma Koppensumm HanpasrneHun gnst cBobogHbix agep. Koppensums
HanpaBfieHU C y4aCTUEM 3SIEKTPOHOB KOHBEPCUN.

34.YrnoBas 6eTa-ramma Koppensaums.

35.BnusiHne cBEPXTOHKNX B3aUMOLENCTBUN Ha YrIioBble onpeaeneHns SaepHbIX n3nyvyeHun,
TUNbl B3aMMOAENCTBUIA, MPUBOLALLNX K BO3MYLLEHWNIO YIIIOBbIX KOPPENSLMUNA.

36.UHTerparnbHble 1 3aBUcsLLME OT BpeMeHn anddepeHumnanbHbie YrnoBble Koppensumn.

37.0npegeneHve  BenWYMH  MaArHUTHOMO M CTATUCTUYECKOrO  KBaApynosrbHOro
B3aMMOOeNCTBUN.

38./ccnenoBaHne CBEPXTOHKMX B3anMoaencTemi metogom acpdpekrta Meccbayapa.

39.39kcnepuMeHTanbHble MeToabl HabnoaeHus acpdekta Meccbayapa.

40.[eTekTopbl MeccbayapOBCKOro N3ny4vyeHus.

41.dopma NUHMM pe3oHaHCHOro nornoweHns. CnekTpoMeTpbl CKOPOCTEN, UCTOYHUKU WU

nornoTuTenn. somepHbel caBur.

YpoBeHb
KpuTepum oueHnBaHnsa KOMneTeHu i cchopmmpoBaH LLikana oueHoK
HOCTM
KOMMeTeHuunn

OOyyvarowuncs NOMHOCTBIO OTBEYAET Ha TeOpeTUYecknii Bonpoc | [1osbitieHHbIl OmnuyHo
KWMa, Ha gononHuUTenbHbIE BOMPOCHI, BBIMOSHAET NpakTu4eckne ypO8eHb
3af4auun, JEMOHCTPUPYET 3HaHMSA pas3genoB ANCUUNIUHBGI.
B oTBeTe oOyuvaloLllerocs Ha TEOPETUYECKMI BOMPOC UMEKTCH ba3zoenlli Xopowo
HETOYHOCTW, HET OTBETOB Ha [OMNOSIHUTENbHbIE BOMPOCHI UNU YpO8€EHb
BO3HMKAKOT 3aTPYAHEHUS C BbIMNONTHEHNMEM NPAKTUYECKOM 3a4a4u.
CTyneHT oTtBevyaeT Ha Teopetuyeckunm BonpocKVMMa, mmetotca lMopozoeniti Ydoenemeopu-
HETOYHOCTK, OTBEeYaeT Ha [OMNOSIHUTENbHbIE BOMPOCHI, He YpPOB8€EHb mersibHO
BbINOSIHAET MPAKTUYECKYHO 3a4a4y.
CTtyoeHT He oTBeyaeT HM Ha BonpocblKMMa, Hu Ha - Heydosnemsopu-
OONOMHUTENbHBIE BOMPOCHI, HE MOXET BbIMOMHUTL NMPaKTUYECKOe mersibHO
3agaHve.




