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PABOYASA NMPOMPAMMA YYEBHOU OUCLUUMITUHDBI
B1.B.07 ApepHo-cdhmsnyeckme metoabl UccrnenoBaHus

1. Koa n HaumeHoBaHue HanpaBneHusi NOAroToBKu/cneunanbHOCTH:
14.04.02 ApepHble onamka n TEXHOOMMU

2. Mpodnnb nogroToBKkM/cneymnanmnsauua:

®un3nka aTOMHOro agpa 1 Yyactul

3. KBanudumkauma BbiNnyCKHMUKA: Marnctp

4. ®dopma ob6y4eHus: o4YHas

5. Kacdbegpa, oTBevarowan 3a peanmsauuio QUCUUNSINHDbI:

Kadheapa saepHon pUsnkm

6. CocTtaBMTENM NPOrpamMmbl:
K.d-M.H., gou. BaxTenb Buktop MaTBeeBn4
7. PekoMeHOoOBaHa:

HayyHO — MeTOaNYeCKMM coBeTOM dhmamyeckoro hakynbteTa, npoTokosn Ne5 ot 25.05.2023

8. YuebHbIn roa:2024/2025 CewmecTp(bl): 4



9.llenu n 3agaum y4e6HOM ANCLUMUNIIUHDI
Llensimu oceoeHusi y4ebHoU OucyuniuHbl A68115K0MCs:

-O3HaKoMJieHNnEe C pPagnocnekTpocKonnm4eCkumm w MeCC6ay3pOBCKMMM MeTogamMu
nccrnegoBaHUs CBOMCTB BeLECTB, MeTogaMm onmcaHus CrneKkTpoB napamarHnTtHoro "
MeCC6ay3pOBCKOFO pe30oHaHCca, npUMEHEeHNEM CMEKTPOCKOMnn MarHMUTHOro n
MeCC6ay3pOBCKOFO pe3oHaHCa B Hay4HbIX UCCeaoBaHUAX N Ha NMPaKTUKe.

3agayn yyebHon OUCUUNIIHBI:

- NONY4YNUTb 3HAHUS O MeToJax U MEeTOAMKaX CNEKTPOMETPUMN U U3MNYUEHWIA;

- aHanusupoBaTb [aHHble, MoNlyYaeMble MpU UCMOMb30BaHUM Pa3NUYHbIX METOAMK
n3MepeHuin B MeccHayspOBCKOW CMEeKTPOMETpUU. a Takke [OaHHble, norydyaemble B
PasNUYHbIX MarHUTOPE30HAHCHbLIX CMEeKTPOMEeTpax C TOYKM 3PEHUs  CTPYKTYpbI
nccnegyembix obpasLoB;

- oOBnagetb MeTodaMu W3MEpEeHWUn XapakTepuUcTUK MaTepuarnoB C  MOMOLLbIO
mMeccbayapOBCKOW CNEeKTPOMETpUM, BrageTb MeTodamun U3yYeHUst (PU3MKO-XUMUYECKUX
XapaKkTepuUCTUK MaTepmaroB C MOMOLLbI MarHUTOPE30HaHCHbLIX CMEeKTPOMETPOB

10. MecTo y4yebHOM AMcUUNNNHBLI B cTpykType OOI:
Ob6sazaTenbHas gucumnnuHa BapmaTtueHonm Yactm umkna b1.B.O[ (YacTtb, hopmumpyemas

y4aCTHUKaMu 06pa3OBaTeﬂbeIX OTHOLUGHI/IIZ).

11. MnaHupyeMble pe3ynbTaTbl OOYy4YeHUA MO AUCLUNIMHE/MOAYINIO (3HAHUS, YMEHUA,
HaBbIKU), COOTHECEHHbIe C NMaHUpyeMbIMU pe3yfibTaTaMW OCBOEHUs o6pa3oBaTeribHOM
nporpamMmmbl (KOMNeTeHLMSIMUA) U UHAUKATOPAMU UX JOCTUXKEHUS:

Kog HassaHune Koga(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMMEeTEHLMH
[oTOB K .
3HaTb: MeToAbl U METOANKN CNIEKTPOMETPUM 1
CO30aHNI0 HOBbIX BrIVUCHMI
MEeTOAO0B pacyeTa y
COBPEMEHHbIX .
cMaMECKNIX YMeTb: aHann3mpoBaTb AaHHble, MonyyYyaeMble
CTAHOBOK 1 3HaeT umanko- npv MCNONb30BaHNW PasNNYHbIX METOAMK
yCTpOVlCTB XUMUYeckne n3mepeHnin B MeccbayapoBCKOM CMEKTPOMETPUMN.
ga3pa60ﬂ<,e XapaKTepUCTUKM a TaKkke gaHHble, NonyvYaemMble B PasfimyHbIX
MK-2 | meTonos MK-2.3 | matepuanos, MarHUTOPE30HAHCHbIX CMEKTPOMETPaX C TOYKU
nsmepsiemble ¢ 3peHns CTPYKTYpbI ccnegyemblix obpasuos
permcTpaumm
NMOMOLLbIO
WNOHM3NPYIOLLLMX y . -
MaMyYeHN Mecchay3apoBCKON Brnagetb: MmeTogamu namepeHnin xapakTepmucTuk
METOIOB OI’_I,eHKVI CMEeKTpoMeTpUun. MaTepuanoB C MOMOLLbI0 MecchayapoBCKON
CMEeKTPOMETPUU, BNageTb METO4aMUN N3YyYeHUs
KONMMYECTBEHHbIX
PU3MKO-XMMUYECKMX XapaKTEPUCTMK
XapaKkTepucTuk
AAEPHBIX MaTepuanoB C MOMOLLbI0 MarHUTOPE30HAHCHbIX
CMEKTPOMETPOB
MaTepranos.
CnocobeH 3HaeT meToabl 1 3HaTb: METObI M METOAUKN CMEKTPOMETPUMN U
CaMOCTOATENBHO MK-6.2 | MeToANKn N3ny4YeHun
BbIMOMHSATH ' CMEKTPOMETPUU U
3KCMepUMeHTanbH N3ny4YeHun YMeTb: aHann3mMpoBaTh JaHHbIE, MOTyYaeMble
bl€ UK AHanuaumpyet npv MCNONb30BaHUM Pa3NNYHbIX METOOMK
TeopeTuyeckune JaHHble, n3mMepeHunii B meccbayapoBCKOWN CNEKTPOMETPUN.
uccrnegoBaHus nonyyaembie npu a TaKke AaHHble, Nony4YaemMble B PasfimyHbIX
MK-6 | AnA pelienns MCMNonb30BaHUU MarHUTOPE30HAHCHbIX CMEKTPOMETPAX C TOYKU
Hay4HbIX U pas3nnYHbIX MeToank 3peHndA CTPYKTYypbl nccnengyembix o6pa3uoa
npon3BoaCTBEHH MK-6.3 V|3|v|epe|-w|[7| B
bIX 3afa4 C e MeccHay3pOBCKOW Bnapgetb: MeTogamMmum namepeHuin xapaktepucTmk
NCMNOMb30BaHNEM CNEeKTPOMeTpuH. a MaTepuasnoB C MOMOLLbI0 MecchayapoBCKON
COBPEMEHHOM Takke gaHHble, CMEKTPOMETPUU, BNaAeTb METO4AMUN N3YYEHMS
TEXHUKM 1 nonyyaembie B PU3MKO-XMMUYECKMX XapaKTEPUCTUK
MEeTOAOB pacyeTa pasnuUYHbIX Mar- MaTepuasnoB C MOMOLLbI0 MAarHUTOPE30HAHCHbIX
n nccrnegoBaHnaA HUTOPE30HAHCHbIX CneKkTpomeTpoB




c
ONTUMU3NPOBAHU
eM MeTod0B
nccrnegoBaHus.

cnekTpomeTpax ¢
TOYKWN 3peHIs
CTPYKTYpbI
nccnegyemMbix
00pasLoB.

MNK-6.4

Bnapeet metogamu
n3MepeHui
XapakTepucTuk
maTepuanos ¢
NMOMOLLIbO
mMeccbayapoBCKOn
creKkTpomeTpuu,
BnageTb MeTogamu
n3yyveHnst PusmnKo-
XUMUYECKNX
XapakTepucTuk
maTepuanos ¢
MOMOLLIbO
MarHUTOPEe30HaHCH
bIX CNEKTPOMETPOB.

12. O6bem ancumnnmHbl B 3a4eTHbIX eanHuuax/yac — 5/180.

Popma NpoMeXyTOHHOM aTTecTaumm — 3a4eT C OLEHKOMN

13. TpyRoeMKOCTb No Buaam y4yebHon paboTbl

TpyaoemMKkocTb
Bug yue6Hoi paboTbi Bcero Mo cemecTpam
4 cemecTp
AyauTopHbIe 3aHATUSA 72 72
nekyum 24 24
B TOM 4uche: npakTn4eckue
naboparopHble 48 48
CamocTosaTenbHas pabora 72 72
B TOM 4umcrie; KypcoBasi pabota (MpoekT)
KoHTponb 36 36
dopma NpomMexyTOo4HON aTtTecTaumm 3a4eT C -
OLEHKOM 3a4eT C OLEHKON
Wtoro: 180 180

13.1. CopepxaHue QUCLUNIINHBI

n/n Peanunsauyusa
pasgena
HaumeHoBaHue pa3gena OUCUMMITVHBI C
CogepxaHve pasgena gUCLMNIUHGI
OUCUUMITUHBI MOMOLLbIO
OHNauH-Kypca,
QYMK *
1. Jlekuum
BeeneHve. OCHOBHbIE METOABI PaANOCNEKTPOCKONUN —
PapguocnekTpockonus kak 3MNEKTPOHHbIV NapaMarHnTHbIM pe3oHaHc (BI1P),
1.1 cucTtema MeTogoB SAEPHBIA MarHUTHbIA pe3oHaHc (AMP), LMKNOTPOHHbIN -
NCCrefoBaHNs CTPYKTYpb pe30HaHC, ABONHOM 3MEKTPOHHO-AAEPHbIV PE30HAHC
BELLEeCTBa. (O34P), sgepHbIvi KBagpynonbHbi pe3oHaHc (AKP).
MpyHLMNb! Pe3oHaHcHOe nornoLleHe raMMma-usnyyeHust.
P _ BrivsiHne CTpyKTypbl BELLECTBA Ha LUMPUHY U COBUT
1.2 MeccbayapoBCKOM - -
PE30HaHCHbIX NIMHWIA. AHanNM3 MecchayapOBCKUX
CMEKTPOMETPUM

CNEeKTpoB




AaepHbIn MarHUTHbIN

MeToabl onncanua AMP. NpoaonbHoOe 1 nonepeyHoe

1.3 630HAHC BpeM4 3aTyxaHus. BosmoxHoctn AMP u annapaTHas -
P ] peanusauung AMP — cnekTpockonuu
. MeToabl onucaHma AINP. Bpems 3aTyxaHus.
ONEKTPOHHbIN
1.4 . BoamoxkHoctn JIP n annapatHas peanusaums MNP - -
napamMarHUTHbIN Ppe3oHaHC.
CMEeKTpocKonuu
MpuHUMn ocywecTenenns LIP. Ncnone3osaHne LIP
15 LINKNOTPOHHBIN pe3oHaHC AnNa nccnegoBaHys CTPYKTYPbI MONYNPOBOOHNKOB U -
NoBEPXHOCTEN MeTanna.
U MpuHumnel 09AP. SkcnepumeHTanbHoe HabnoaeHne
[1BONHOW aNeKTPOHHO-
1.6 . cnektpoB OAP. MNpumeHeHve OOAP anga nsyyexus -
A0EepHbIN Pe30HaHC. _ y
CBEPXTOHKUX B3aUMOENCTBUM B KpucTannax.
AnepHbin CnuHoBbIN ramunbToHnaH u cnektp AKP. Cnektp AKP
1.7 KBagpynorbHbIi B MarHMTHOM none (criyqyan akcuanbHOW CUMMETPUN -
pe30oHaHC. rpagveHTa KpUcTananyeckoro norns).

13.2. Tembl (pasaensl) AUCUUNIIMHBI U BUAbI 3aHATUN

Ne Buabl 3aHATUIA (KONMYECTBO YacoB)

n/ HaumeroBarivie Temb! CamocTositensHasi| KoHTp

n (pasgena) gucumnnuHel | Nekumn | MNpaktndeckme | JTabopaTtopHkle pa6orTa onb Bcero
BeeneHue.
Papguocnektpockonus

1 | kak cuctema MeTOL0OB 2 6 4 2 14
nccnenoBaHus
CTPYKTYphbI BellecTBa
MpyHUMNbI

2 | meccbayapoBckom 4 8 14 6 32
CMEKTPOMETPUU

3 SApoepHbln MarHUTHBIRN 4 6 10 6 26
pes3oHaHC
OnNEeKTPOHHbIN

4 | napamarHuTHbIN 4 6 12 6 28
pes3oHaHC

5 LINKNOTPOHHbIN 4 8 12 6 30
pes3oHaHC
[1BOAHON 3NEKTPOHHO-

6 SIAEPHbIN Pe30HaHC 4 8 12 6 30
ApepHbin

7 | kBagpynosbHbIN 2 6 8 4 20
pe3oHaHC
Wtoro: 24 48 72 36 180

14. MeToau4yeckue yKkasaHus gnsi o6y4yaromxcs Nno 0CBOEHUI0 AUCLUNSINHDI
YyebHo-MeToaMyeckme nocobmsa no opraHusaumMm CamoCTOATENbHOW paboTbl, KOHTPOSbHbIE
3a0aHMs M TecTbl B OyMaXHOM W 3MEKTPOHHOM BapuaHTax, TeCTUPYHLNE CUCTEMbI,
ANCTaHUMOHHblE cbopMbl 06WeHus ¢ npenogaBaTeneM. KOHTpOmb camMoCToATENbHOM paboThl
peanuayeTcsi C MOMOLLIbIO ONPOCOB.

15. lMepe4yeHb OCHOBHOW WU [OONONIHUTENLHOM nNUTepaTypbl, PECypCOB MWHTEpPHeET,

Heob6XoaUMBIX AN OCBOEHUA AUCLMUNIWHBI (Crucok numepamypbl 0pOPMASIEMCS 6 COOM8emcmeauu
¢ mpebosaHusmu FOCT u ucnonb3yemcs obujasi ckeo3Hasi Hymepauyus Orisi 8cex U008 UCMOYHUKO8)

a) OCHOBHas Nutepartypa:

Ne n/n

1

McTouHuK
Brniomunx, BepHapa. OcHoBbl AMP / b. britomux ; nep. ¢ aHrn. H.E. Aranoson .— M. :
TexHocdepa, 2007 .— 152, [7] c.
Yactopyk K. MarHnTHo-pe3oHaHcHas Tomorpadms : npaktudeckoe pykoBoacTtso / K. YacTopyk, K.
2 KayT Por, [I. Tan6orT ; nep. ¢ 3-ro aHrm. u3a. N.B. dununnoeuya ; nog pea. XK.B. Wenx, C.M.
opbyHoBa .— M. ; 2012 : BuHowm. JlabopaTopus 3HaHui, .— 448 c.
AnepHbIn MarHMTHBIN pe3oHaHc n AMP-Tomorpadus : y4ebHoe nocobue ans Bysos. Y.1 / cocrT.
3 C.I'. KagmeHckun .— BopoHex : iapgatenbcko-nonurpadudecknin LeHTp BopoHexxckoro
rocyapCcTBEHHOro yHusepcuteta, 2012 .— 34




c.<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m12-38.pdf>.

OpHcT P. AMP B ogHOM 1 AByx namepenusax./P.OpHcT, bogeHxayseH k., BokayH A. — M.: Mup,
1990 — 248c.

MapueHko A. AmuccrmoHHas meccbayapoBckas cnektpockonus./A.MapyeHko, M.CeperuH.-.
Palmarium Academic Publishing. 2014 — 192c.

MarHuto-pe3oHaHcHNs cnektpockonusi. Mog. pea. TpydaHosa IM.E. n TioTnHa J1.A./ MuweHko A.
n ap. — C.MN6: 3J1IBU-CI16. 2008. -240c.

6) QononHUTenbHas NUTepaTypa:

Ne n/n NcToYHMK
Cnukrep, Yapnbs. OCHOBbI TEOPUM MarHUTHOro pesoHaHca / Y. Cnukrep ; nep. [c aHrn.] H.H.
7 KopcTta, B.H. lNMpoBotoposa un A.lN. CtenaHoBa; noa pea. I'.B. Ckpoukoro .— 2-e, nepecMoTp.,
gon. n ucnp. n3g. — Mocksa : Mup, 1981 .— 448 c.
8 3anmaH [Ix. AnekTpoHbl U poHoHbI./K. 3anmaH - M.:Mwup. 1962.

Cnukrep, Y. OcHOBbI TEOPUN MarHUTHOrO pe3oHaHca : C npumepamu 13 ousnkn TBepaoro Tena
9 /Y. Cnuktep ; nep. H.H. KopcTta, B.H. lNposoTtoposa; nog pea. [.B. Ckpoukoro .— M. : Mup,
1967 .— 323,[1] c

Yactbpyk K. MarHnTHo-pe3oHaHcHas Tomorpadms : npaktudeckoe pykoBoacTteo / K. YacTopyk,
10 K. KayT Por, [l. Tan6oT ; nep. ¢ 3-ro aHrn. usa. N.B. dununnoeuya ; nog pea. XK.B. Wewnx, C.M.
FopbyHoBa .— M. ; 2012 : BuHom. JlabopaTtopus 3HaHWI.

MapueHko A. AmuccrmoHHasa meccbayapoBckas cnekrpockonus./A.MapueHko, .CeperuH.-.
Palmarium Academic Publishing. 2014

11

Cnuktep, Yapnbs. OCHOBbI TEOPMU MarHUTHOro pedoHaHca / Y. Cnukrep ; nep. [c aHrn.] H.H.
12 KopcTa, B.H. lNMpoBotopoea un A.lN. CtenaHoBa; noa pea. I'.B. Ckpoukoro .— 2-e, nepecmoTp.,
pon. n ncnp. nsg. — Mocksa : Mup, 1981 .

B) MHPOPMALMOHHbIE SNEKTPOHHO-00pa3oBaTeNbHbIE pecypchbl (0duLmanbHble PeCcypCbl MIHTEPHET)*:
Ne n/n Pecypc

13 www.lib.vsu.ru— 3HB BI'Y
https://edu.vsu.ru — OnekTpoHHbIN yHMBEpcuTeT BI'Y

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obGecnevyeHUs Ansi CaMOCTOATEeNIbHOW pPaboTbl
(yyebHo-memoduyeckue pekomeHOauyuu, nocobusi, 3adayHuKu, MemoOUYeCcKUe yKa3aHusli MO 6bIMOSTHEHUIO
npakmu4eckux (KOHMPOIbHbIX), Kypcoabix pabom u dp.)

Ne n/n MCTOYHUK
MeTogunyeckme pekoMeHaaLumM No opraHn3aunm CamocToAaTeNbHOM paboTbl CTyAEHTOB

1 HanpaeneHus 14.04.02. AgepHble duanka n TexHornorun, - Baxtens B.M., Tutoea J1.B. — BI'Y.
2018. - 17 c.

17. Obpa3soBaTefibHble TEXHONOrMn, UCNosibyemMble Npu peanusauum y4eoHom
OUCLUMNINHBLI, BKNOYaa AUCTaHLUMOHHbIe obpa3oBaTternbHble TexHonoruu (A4O0T),
3neKTpoHHoe oby4yeHue (30), cMewaHHOe OOy4eHue):

Mpun  npoBegeHWn  3aHATUM N0  AMCUMNAMHE  UCMONb3YTCA  criegyolime
obpasoBaTenbHble TEXHOSOMU:

— aKTUBHbIE N UHTEPAKTMBHbIE (DOPMbI NPOBEAEHUS 3aHATUN;

— KOMMNbIOTEPHbIE TEXHONOMMN NPY NPOBEAEHUN 3aHATUN:

— TMpe3eHTaUWOHHble MaTepuanbl U TexHONormm npu obbACHEHMM MaTepuana Ha
NEKLMOHHbIX U NPAKTUYECKUX 3aHATUAX;

- cneynann3anpoBaHHoe obopyaoBaHMe npu NpoBeaeHnn nabopaTtopHbIX paboT;

— pa3bop KOHKPETHbIX CUTyauwuin Npu MOCTaHOBKE LUenen u 3agad K paspaboTke
npuKnagHblXx nporpamm, npu Bblbope nporpammHOro obecnevyeHuss NMo YCTAHOBMEHHbLIM
Kputepusim, nNpu pa3paboTke nporpaMmm no npeayCcMOTPEHHbIM anropMTMam n metogam

Ona camoctosatenbHon paboTbl ucnonb3yetca IOBC YHuBepcutetckas ©ubnuoteka
online - www.lib.vsu.ru - 3HB BI'Y. [MporpammHoe ob6ecnevyeHne, npuMMeHsemoe npwu



http://www.lib.vsu.ru–/

peanu3auun aucuunnuHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,

Mozilla FireFox.

[ncTaHUNOHHbIE o6pasoBaTeanble

TEXHOJ1I0Tnn

(dOT)

NMPUMEHAOTCA C

ncnonb3oBaHMeM 0bpasoBaTenbHOro noptana «ANeKTPOHHbIN yHUBepcuTeT BITY».

18. MaTepMaﬂbHO-TEXHquCKOG obecneyvyeHne AUCLUNIIUHDI:

JTabopatopusi um. J1.H. CyxoTvnHa (anst npoBegeHus
3aHATUA NEKLMOHHOIO N CEMUHAPCKOro TUMOB,
TEKyLLEero KOHTPONsa 1 NpoOMeXyTo4YHON aTTecTaumm)
r. BopoHex, nnowanb YHuBepcutetckas, a.1, nom.l,
aya. 30

CneuvanusmpoBaHHas mebenb, HoyToyk ASUS
VIVOBOOK X507-EJ057, npoektop BenQ MP515 ST,
nepeHoCcHoM akpaH Ha wTatuee SceenMedia Apllo-T
Microsoft Windows 7, Windows 10 gorosop 3010-
15/207-19 ot 30.04.2019

JlTaBopatopus (ans npoBegeHns nabopaTopHbIX
3aHaTUN) r.BopoHex, nnowaab YHuBepcuteTckas, a.1,
nom.l, aya. 33

YcTtaHoBka cnektpomeTpudeckad MKC-01.A.
"MynbTupag" B cocTaee: raMma-CnekTpoMeTprYecKmm
TpakT "MynbTupag-ramma”, MO "MNporpecc”.
YcTtaHoBka cnektpomeTpudeckad MKC-01.A
"MynbTupag" B coctase: anba-cnekTpoMeTpnyeckmni
TpakT - A.C." MO "Mporpecc".

MomeLlueHre onga XpaHeHUs 1 NPOdUNaKTUYECKOro
obcnyxusaHus y4ebHoro obopygoBaHus
r.BopoHex, nnowanb YHuBepcuteTckas, 4.1, nom.l,
aya. 31

HoyTt6yk ASUS VIVOBOOK X507-EJ057, npoekTop
BenQ MP515 ST, nepeHOCHOW 3KpaH Ha LiTaTmBe
SceenMedia Apllo-T
Microsoft Windows 7, Windows 10 goroeop 3010-
15/207-19 ot 30.04.2019

r. BopoHex, nnowanb YHuBepcutetckas, 4.1, nom.l,
aya. 507

Aygutopusa ans camoctosaTeNnbHOM paboThbl.
CneunanusmnpoBaHHas mebenb, komnbloTepbl Pentium-
I, 11 (10 wT.), o6 beanHEHHbIE B NIOKanNbHY CETb C
BO3MOXXHOCTbI MOAKINKYEHMS K CETU «NHTEPHET».

19. OueHo4YHbIe cpeacTBa AN NPOBeAEHNA TeKYLen U NPOMEXYTOYHOM aTTecTauum

MopsifoK OLeHKM OCBOEHMS 00yYaroLWwmMmncst y4ebHOro Matepuvana onpegensercs
coaepkaHMeM crneayLwmnx pasgenoB AUCLUNIMHGI

HanmeHoBaHne UHankaTop(bl)
,.ll\},g.l pasgena AUCLMNIHBI KO“:I';?;?H [OCTVKEHMS: OuerouHble cpencTsa
(moayns) H KOMMeTeHUnn
1. Tembl 1-7 MK-2 MK-2.3 CobecenoBaHue
MK-6.2
2. Temsbl 1-7 MK-6 MK-6.3 CobecenoBaHue
MK-6.4
lMpomexyToyHasa aTTecTaums MyHkT 20.2.1
dopma KOHTPONS — 3a4eT C OLLEHKOMN Bonpocebl k 3auety

20 TunoBble OLEHOYHbIE cCpeacTBa UM MeToAMYECKME MaTepuanbl, onpeaenswowme
npoueaypbl OLLeHUBaHUA

20.1 TeKywmmn KOHTPOJb yCNeBaeMoCTu
KoHTponb ycneBaemocTv No AUCLMNIIMHE OCYLLECTBASIETCS C MOMOLLbIO CNeayLLNX OLEHOYHbIX
CpPeAacTB:
JlabopaTopHble paboTbl, cobecegoBaHme




YpoBeHb

Kputepun oLieHMBaHNS KOMNETEHLNI cchopmmpoBaH Lkana oueHok
HOCTU
KOMMNeTeHLUN
OOyuvatoLwmincss AeMOHCTPUPYET MofHoe cooTBeTCcTBUE | [To8bIWeHHbI Ominu4Ho
3HaHWI, YMEHUI, HaBbIKOB NpUBEOEHHbIM B Tabnuuax ypo8eHb

nokasaTtensM, CBOGOAHO onepvpyeT npUoGpeTeHHbIMM
3HAHUAMW, YMEHUAMU, TPUMEHSIET WX NPV PELLUEeHUM

3agaq.
O6yyaloLwmnincss OeMOHCTPUPYeT COOTBETCTBME 3HaHWN, ba3zosbili Xopowo
YMEHWA,  HaBblkOB  NpuMBEAEHHbIM B Tabnuuax ypo8eHb

nokasarendam, HO AonyckaeT He3HauduTellbHble OLINBKM,
HETOYHOCTWU, UCNbITbIBAET 3aTpygHEHUA npun peleHnn

3agad
OO6yuvatoLmincss 4emMoHCTpUpyeT HemnorHoe cooTBeTcTBue | [lopoeosbli Ydoenemeopu-
3HaHWIA, YMEHMWI, HaBbIKOB NpuUBEOEHHbIM B Tabnuuax ypOB8eHb mesibHO

nokasaTtensM, [OMyckaeT 3HauuTemnbHble OWWWBKU npu
pelueHnn 3aaay

O6yuvatowmncs OemMOHCTpUpyeT SBHOE HECOOTBETCTBUE - Heydosnemesopu-
3HaHWN, YMEHWN, HaBbIKOB NpuBeOeHHbIM B Tabnuuax mersibHO
nokasarensim

20.2 NMpomexyTo4Haa aTrectauma

MpomMexyToyHas aTTecTauust No AUCLUNINHE OCYLLECTBNSETCS C MOMOLLBIO CreayoLmx
OLIEHOYHbIX CPeacTB:

CobecegoBaHue no bunetam K 3advety

20.2.1. Nepe4yeHb BONPOCOB K 3a4eTy:

OcHOBHbIe MeTOAbl PaAMOCNEKTPOCKONUU.

OnEeKTPOHHbIN NapamMarHUTHbIN pe3oHaHc (3M1P).

AnepHbii MarHMTHbIM pe3oHaHc (AMP)

LINKNOTPOHHLIN pe3oHaHC, ABOMHOW 3NEKTPOHHO-AEPHbIN pe3oHaHc (O I3AP)
ApnepHbii KBagpynonbHbIA pe3oHaHc (AKP).

Pe3oHaHCHOe nornoLleHne ramma-manyyeHumsl.

BrnnsiHme cTpykTypbl BELLECTBA Ha LUMPUHY U CABUM PE30HAHCHbLIX JIMHUA.

AHanus mecc6ayapoBCKMX CNEKTPOB

© © N o o~ w P

MeToabl onncanua AMP.

10.MpoponbHOE 1 nonepevyHoe BpeMa 3aTyxaHus.

11.BoamoxHoctn AMP n annapatHas peanusauus AMP — cnekTpockonum

12.MeToabl onucanusa IlP.

13.Bpems 3atyxaHus.

14.Bo3amoxHocTtn AP n annapatHas peanusaumsa OMNP - cnektpockonum

15.MpuHumn ocywecteneHus LIP.

16.Ncnonb3oBaHue LIP ana vccnegoBaHUs CTPYKTYpbl NOMYyNpPOBOAHMKOB W NOBEPXHOCTEN

mMeTanna.



17.MpuHumnel 0IAP.

18.0kcnepumeHTanbHoe HabnaeHne cnektpos JOAP.

19.MpumeHeHne OIAP onsg nsyvyeHnsa CBepXTOHKUX B3aMOLENCTBUN B KpUcTannax.
20.CnnHOBbIM ramuribToHMaH 1 cnektp AKP.

21.Cnektp AKP B mMarHMTHOM nore (cnyyaW akcuanbHOW CUMMeTpUn rpagueHTa

Kpuctanminyeckoro I'IOJ'IFI).

YpoBeHb
KpuTtepun oLeHMBaHNs KOMNeTeHLNI cchopmmpoBaH Llkana oueHok
HOCTU
KOMNeTeHUn
OOyyvatoLmncss AeMOHCTPUpPYeT MNorfHoe cooTBeTcTBUE | [ToebileHHbI Ominu4Ho
3HaHWI, YMEHMUI, HaBbIKOB NpUBEOEHHbIM B Tabnuuax yPOBEHb
nokasatensim, cBobogHO onepupyeT npUOBPETEHHBIMU
3HaAHUAMMK, YMEHUSMWU, NPUMEHSIET WX MpPU  pPeLUeHnm
3agad.
Obyuvaowmnca OemMoHCTpUpyeT COOTBETCTBUE 3HaHWUW, basosnbll Xopowo
YMEHWI,  HaBbIkOB  MpPUBEAEHHbIM B Tabnuuax ypOBEHb
rnokasaTensiM, HO [JOMyCcKaeT He3Ha4YuTerbHble OLIMOKN,
HETOYHOCTW, WCMbLITbIBAET 3aTPyAHEHUs NpU  pelleHun
3agad
O6yuvatoLmincss 4emMoHCTpUpyeT HemnorHoe cooTBeTcTBue | [lopoeossbii Yo0oenemeopumerbHO
3HaHUN, YMEHWN, HaBLIKOB MPMBEAEHHBIM B Tabnuvuax YpPO8EHb
nokasaTtensam, [OMNycKaeT 3HauyuTernbHble OWwnbku npu
pelleHumn 3agay
Ob6yvarowmmncsa OemMOoHCTpUpyeT SIBHOE HECOOTBETCTBUE - HeydoenemeopumersnbHO
3HaHUN, YMEHWN, HaBLIKOB MpMBEAEHHbIM B Tabruvuax
nokasarensm

MpomexyToyHasi aTTecTaums NPOBOAUTCS B COOTBETCTBUM C [1ONOXEHNEM O MPOMEXYTOYHOM
aTTecTauum oby4aroLmMxcs No NporpamMmmam BbicLLero o6pasoBaHusi.

MnK-2

FOTOB K CO3aHMI0 HOBbIX METOAOB pacyeTa COBPEMEHHbIX (PU3NYECKMX YCTAHOBOK U
YCTPOWCTB, pa3paboTke METOA0B perncTpauum MOHU3MPYOLLNX N3MYyYeHUI, METOLOB OLEHKM
KONMMYECTBEHHbIX XapakTepUCTUK SAePHbIX MaTepuanoB

MNepeyeHb 3agaHni ans npoBepkun chopMUPOBAHHOCTU KOMNETEHLUU:
1. OueHuTb BbIpaXEHUE AN PE30HAHCHON YacTulbl @, KornebaHui B nocreaoBaTesibHoM

RLC-koHTYype.
a. 10H
b. 10°H
c. 10%H
d. 10'H

2. MonyunTb BbIpaXeHWe U 3HaYeHWe Ansi Pe30HAHCHOW 4acToTbl @, B MapaniiefibHom

KOHTYpe.
a. 10H
b. 10°H
c. 10°H



d.

10"H

3. nOﬂy‘-II/ITb BblpaXxeHne wun 3HayvYeHue AOnd p630HaHCHOI7I 4acToTbl @ B YCNnoBUAX

p

LUMKNOTPOHHOIo pe30HaHCa.

a.
b.
c.
d.

2*10H
4*10°H
3*10°H
5*107H

4. Mony4nTb BblpaXXeHUe M 3HAYeHUs1 Ans pe3oHaHCHOWM YacToTbl JlapMopoBoi peleccum
4acTuLbl C MarHUTHLIM MOMEHTOM LI B MarHUTHOM OJHOPOAHOM nore ¢ nHaykumen B.

a.
b.
c.
d.

2*10H
5+10°H
3*107H
4*10°H

5. nOﬂy‘-II/ITb BblpaXeHne n 3HavyeHune anda CKopoCtn OTHOCUTESIbHOIo ABMXXEHNA B BaKyyMe

NCTOYHUK-OETEKTOpP Npun 3agaHHbIX EO’ T,

a.
b.
c.
d.

1.05 mm/c
10 mm/c
1,05 mkm/c
10 mkm/c

6. lMonyynTb pacLuienneHne Bo3byXaEHHOIO cocTosiHUA sapa Fe-57.

a.
b.
C.
d.

15 3B
10 3B
3 9B
59B

MNK-6

CnocobeH caMoCTOATENbHO BbINOMHATD JKCnepunmMmeHTalibHble U TeOPETU4YECKNE
nceneagosaHnAa ond peweHna HaydHbiX U Mpon3BOACTBEHHbLIX 3ada4Y C UCMNOoJ1ib3OBaHNEM
COBpeMeHHOVI TEXHUKN N METOOOB pacyeTa U nccnegosaHnAa ¢ ontTMuMmnManposaHnem MeTogoB

nccnengoBaHuA

MNepeyeHb 3agaHui Ansa npoBepkn chopMMPOBaAHHOCTU KOMNETEHLUM:

1.

Ha yem ocHOBaH pe30oHaHCHLIN MeToq?
Pe3oHaHCHbIN MEeTOA4 OCHOBaH Ha perncrpaumMm napamMeTpoB  PEe30HaAHCHbIX

konebaHuin, Bo3byxgaemMbix B KOHTPONIMPYEMOM OOBLEKTE.

YUto Takoe aTanoHHbI obpaseln?
OTanoHHbIN obpasewl, — 3To obpasel NPOAYKUUKN, YTBEPXKOEHHbIN B YCTAHOBIEHHOM
nopsiake, nokasatenu kayectsa KOTOPOro NpuHMMaroTCs 3a 6asoBble.

Y70 Takoe SAepHbI MarHUTHbIN pe3oHaHc (AMP)?

AnepHbln MarHUTHbIM  pe3oHaHc  (AMP) —  pe3oHaHCHOe  nornolieHue
9NEKTPOMAarHUTHbLIX BOMH aTOMHbIMW SApamMu, npoucxogsiiee npu  U3MEeHeHUn
OpMeHTaLun BEKTOPOB X COBCTBEHHbIX MOMEHTOB KONMYeCTBa ABUXEHUS (CNNMHOB).



4. Y70 Takoe KoMMblOTEPHas ToMmorpaduna?
KomMmnbioTepHaa Tomorpaua — 9TO MeTo MNOCNOWHOW [OMarHOCTUKM OpraHu3ma,
OCHOBAaHHbIN HA PEHTTEHOBCKOM U3ITy4YeHUN.

5. Yto 13 cebs npeacraBnsoT aHTOMbI?
daHTOMbI ABNATCA MOOENAMM Tena YenoBeka MM XMBOTHbIX, NpeAHa3HaYeHHble
ANA N3MepeHns NOrmoLEHHbIX 403 MOHU3UPYHOLLMX U3NYyYEHWA.

6. YTto Takoe apbdekT Méccbayapa unu saepHbli ramma-pe3oHaHc?
Oddekt Méccbayspa unNM sOepHbIn  raMMa-pe3oHaHC — WUCMyCKaHue Wnu
nornoweHne ramMmma-KkBaHToB aTOMHbIMM  siapaMuM B TBEpPAOM Tene, He
conpoBoxpgatuieecss M3MeHeHMeM konebaTenbHOM 9HeprMM Tena, TO €eCTb
ncnyckaHmem unu nornoiieHnem oOHOHOB.



	11. Планируемые результаты обучения по дисциплине/модулю (знания, умения, навыки), соотнесенные с планируемыми результатами освоения образовательной программы (компетенциями) и индикаторами их достижения:

