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PABOYAA NPOMPAMMA YYEBHON OAUCLUUNIUHBI
B1.B.07 ApepHo-dusnyeckme Metoabl uccrieaoBaHusA

1. Koa n HaumeHoBaHMe HanpaBneHusi NoAroToBKM/cneLnanbLHOCTU:
14.04.02 ApepHble hmsnka n TeXHONOrmm

2. Mpodcdunb nogroToBku/cneymnanmnsauus:

®un3mka aTOMHOro sapa u yactuy

3. KBanudumkaumsa BbiNnyCKHUKA: MarncTp

4. dopma oBy4eHuUA: ovHas

5. Kachegpa, oTBevarowan 3a peanmsaymio QUCLUUNSINHDbI:

Kadheapa saepHon pUsnkm

6. CoctaBuTenu nporpammbi:

K.¢p-M.H., gou. Baxtens Buktop MaTtBeeBu4

7. PexomeHaoBaHa:

Hay4Ho — meToguyeckum coBeToM pmsnydeckoro gakynbteta, npotokon Ne5 ot 25.05.2023

MpoaneHa Hay4yHO — meTOAMYECKMM COBETOM (husmyeckoro pakynbteTa, npoTokosn Ne6 ot
26.06.2024r.

8. YuebBHbIN ron:2025/2026 CemecTtp(bl): 4



9.llenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llensamu oceoeHusi yuebHoU OucyurniuHbl 615HMCS:
-O3HaKOMSIeEHNE C pPaanOCNEKTPOCKONUYECKMMU U MeccbayapOBCKMMW  MeTo4amu
nccnegoBaHMs CBOWCTB BELLECTB, METOAAMWU OMNMCaHUS CNEeKTPOB NapamMarHUTHOroO U
mMeccbayapoOBCKOro  pe3oHaHca, MPUMEHEHMEM  CMEKTPOCKOMUW  MarHMTHOrO MU
MeccbayapOBCKOro pe3oHaHca B Hay4HbIX UCCNeAoBaHUAX U Ha NpaKTUKe.

3agaym yuyebHon AUCUNNNNHBI
- MONYYNUTb 3HAHNS O MeTodax U METOAMKAX CNEKTPOMETPUM U U3NYYEHWUN;
- aHanuMsuMpoBaTb AdaHHble, MoflyYyaemble MpuM MCMNOMb30BaAHUM Pas3fUYHbIX METOAMK
n3mMepeHnn B meccbayspOBCKOM CMEKTPOMETPUMU. a TaKke AdaHHble, Mnofiydyaemble B
PasnNUYHbIX MArHUTOPE3OHAHCHbBIX CMeKTpoMeTpax C TOYKM 3PEHUS  CTPYKTYpbl
nccnegyemMblx o6pasLos;
- OBMageTb MeTodaMuM U3MEPEHUN XapaKTEPUCTUK MaTepuanoB C  MOMOLLbHO
mMeccbayapOBCKOW CNEKTPOMETPUM, BrnadeTb MeTogamMu MU3yveHUst OU3NKO-XMMUYECKNX
XapakTepuUCTUK MaTepuarnoB C NOMOLLIbKD MarHUTOPE30HAHCHbIX CMIEKTPOMETPOB

10. MecTo y4ye6HOM AncunnnuHbl B cTpyktype OOI:
Ob6gsaszaTenbHas gucumnnuHa BapuaTtmBHon Yactu uukna b1.B.O[ (Yactb, doopmupyemas
y4yacTHUKamu obpasoBaTesibHbIX OTHOLLEHWI).

11. MnaHupyeMble pe3ynbTaTbl 0GYYEeHUA MO AUCUUNIIMHE/MOAYNIO (3HaHWUA, YMeHwus,
HaBbIKU), COOTHECEHHbIE C MMIaHUPyeMbIMU pe3yfibTaTaMu OCBOEHUs ob6pa3oBaTesibHOM
nporpamMmmMbl (KOMMNEeTEeHLUSAMU) U UHAUKATOPAMM UX AOCTUIKEHUSA:

Kog HasBaHue Koa(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHus
KOMNeTeHumu
[loTOB K .
3HaTb: MeToabl U METOAMKN CMEKTPOMETPUMN U
CO34aHU1I0 HOBbIX _
n3rny4vyeHumn
MeTO40B pacyeTa
COBPEMEHHbIX )
DUIMIECKNX YMeTb: aHanusnpoBaTb AaHHble, NonyYyaeMble
CTAHOBOK 1 3HaeT dusmko- Nnpwv NCMosb30BaHUM Pas3nnYyHbIX METOAUK
yCT oViCTR XUMuYeckme n3MepeHu B meccbayapoBCKON CNEKTPOMETPUN.
yasp a60TK,e XapaKTepucTuKu a TaKkke AaHHble, Nony4YyaeMble B pasnnyHbIX
nK-2 EAGT%HOB MK-2.3 | maTtepwnanos, MarHMTOPE30HAHCHbIX CMEKTPOMETPax C TOUKU
namepsiemole ¢ 3peHuns CTPYKTypbl nccnenyembix obpasLonB
peructpauum
NOMOLLbIO
VMOHU3NPYIOLLINX . . -
M3y dEHIiA MeccbayapOBCKOM Bnagetb: MeTogamun namepeHuin xapakTepucTuk
’ CMeKTpoMeTpuu. mMaTepuarnoB C NomMoLLbo MeccbayapoBCKom
METO0B OLEHKMN
CMNEeKTPOMEeTpUK, BriagetTb MeTtogammn nayyeHus
KOJNMMYECTBEHHbIX
PU3NKO-XUMUYECKNX XapaKTEePUCTUK
XapaKkTepucTuk
SEPHBIX MaTtepuarnos C NOMOLLbIO MarHUTOPE30HAaHCHbIX
P CMNEKTPOMETPOB
Marepuanos.
CnocobeH 3HaeT MeTofbl 1 3HaTb: MeToabl U METOOMKN CEKTPOMETPUN U
CaMoCTOATENbHO NK-6.2 | METOANKM n3nyyeHuni
BbIMONHATL ' CMNEKTPOMETPUUN U
aKCnepuMeHTansH n3nyyeHum YMeTb: aHanuanpoBaTb JaHHble, NosflyvYaemble
ble unu AHanuaupyet npwv UCMNOMNb30BaHUU Pa3fNYHbIX METOAUK
TeopeTnyeckue OaHHble, n3mMepeHun B MeccbayapoBCKOM CMEKTPOMETPUMN.
uccnegoBaHus nony4aemsie npu a TaKkke AaHHble, NonyYyaeMble B pasnnyHbIX
MK-6 | AT Pewenms NCMONb30BaHMN MarHMTOpPe30HaHCHbIX CIEKTPOMeTpax C TOYKK
HaY4HbIX U pasnu4YHbIX METOOUK 3PEeHUA CTPYKTYPbl nccneanyemblixX 06paSLI.OB
Npou3BoACTBEHH K-6.3 n3mepeHuii B
bIX 3aga4 c e mMeccHayapoBCKOM Bnagetb: MeTogamun nsamepeHuii xapakTepucTuk
ncrnonb3oBaHMEM CreKkTpoMeTpuu. a mMaTepuarnoB C NOMoLLb MeccbayapoBCKOM
COBpeMEHHOM TakKe JaHHble, CMNeKTpoMeTpuK, Briagetb Metogamm nayyeHus
TEXHUKUN U nonyyaemsble B PUINKO-XMMUYECKUX XapaKTEePUCTUK
MeTO40B pacyeTa pasnuyHbIX mMar- MaTtepuanos C NOMOLLbIO MarHUTOPE30HAaHCHbIX
n nccnengoBaHua HUTOPE30HAHCHbIX CreKkTpomMeTpoB




c
ONTUMU3NPOBAHU
eM MeTo0B
nccrnenoBaHus.

crnekTpomeTpax ¢
TOYKM 3pEHUs
CTPYKTYpbI
nccrnenyembix
06pasuoB.

MK-6.4

Bnageet metogamu
namepeHui
XapaKTepucTuk
mMaTepuarnos C
NoOMOLLbIO
MeccbayapoBCKoWn
CreKkTpomeTpuu,
BNageTb MeTogamu
n3yyeHns puanko-
XUMUYECKMX
XapaKTepUcTuK
mMaTepuarnos ¢
NMOMOLLbIO
MarHMTOPE30HaHCH
bIX CMEKTPOMETPOB.

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

Popma NPOMEXYTOYHON aTTeCcTaLnm — 3a4eT C OLIEHKOM

13. TpyaoemKocTb No BuUAam y4ebHou paboThbl

TpygoemKkocTb
Bug y4ebHol paboTbl Bcero Mo cemecTpam
4 cemecTp
AyOMTOpHbIE 3aHATUA 72 72
nekuunu 24 24
B TOM 4mcne: npakTnyeckme
nabopaTtopHble 48 48
CamocTosiTensHas paboTa 72 72
B TOM Ymucne: kypcosas paboTa (NpoekT)
KoHTponb 36 36
dopma NpomexXyTo4HON aTTecTaumm 3aqer ¢ 334ET C OLIEHKON
OLIEHKOW
WToro: 180 180

13.1. CopepxaHue QUCLUMNIUHDI

n/n Peannszauusa
pasgena
HanmeHoBaHwue pasgena OUCLMNITNHBI C
CopepxaHve pasgena aMcunnimHbl
ANCUUNNNHBI NMOMOLLIbIO
OHITanH-Kypca,
QYMK *
1. Jlekuum
Beepnenve. OcHoBHble METOAbBI PANOCMEKTPOCKONMUN —
PagunocnekTpockonusa Kak 3NEeKTPOHHbIV NapamMarHuTHbI pesoHaHc (3MMP),
1.1 cucTtema MeTodoB A0epHbI MarHUTHbIN pe3oHaHc (AMP), UMKNOTPOHHLIN -
nuccrnegoBaHust CTPYKTYpbl pe30HaHC, ABOMHON 3NEKTPOHHO-AAEPHbIA PE30HAHC
BellecTBa. (O03AP), spepHbIn KBagpynonbHbI pe3oHaHc (AKP).
MpMHLMb Pe3oHaHCHOe NornoLleHne ramma-manyyeHust.
P . BnusiHne cTpyKkTypbl BELLECTBA Ha LUMPUHY U COBUT
1.2 MecchayapoBCKOn - -
PE30HAHCHbIX NMHUIA. AHaNu3 meccbayapoBCKUX
CNeKTpoMeTpumn

CMNeKTpoB




AQepHbIN MarHUTHLIN

MeTogbl onucarnnsa AMP. NMpogonbHOe u nonepevHoe

1.3 pE30HaHC Bpems 3aTyxaHus. BoamoxHoctn AMP u annapaTHas -
' peanusauuna AMP — cnekTpockonum
- MeToabl onucanusa AMP. Bpems 3atyxaHus.
OneKTPOHHbIN
1.4 . BoamoxxHocTn 3P 1 annapaTtHasa peanusauus Ol1P - -
napamarHuUTHbIA Ppe30HaHC.
CcrneKTpocKonuu
MpuHuunn ocywectenenms LIP. Ncnonb3osaxue LIP
15 LIMKNOTPOHHBIN pe3oHaHC ANsi ICCNefoBaHMs CTPYKTYpPbl NONYNPOBOAHMKOB U -
NOBEPXHOCTEN MeTanmna.
L MpuHumnel A3AP. OkcneprMmeHTanbHoe HabnaeHne
[BOMHOW 3MEKTPOHHO-
1.6 . cnektpoB A3AP. MNMpumeHeHne OOAP anga nsyvexus -
A0epHbI pe3oHaHC. ~ N
CBEPXTOHKMX B3aMMOAENCTBMI B KpucTannax.
AnepHbin CnunHoBbIVi ramunbToHMaH 1 cnektp AKP. Cnektp AKP
1.7 KBagpynosnbHbIN B MarHUTHOM norne (criyyan akcuanbHOW CUMMETPUn -
pe30oHaHC. rpagueHTa KpucTannmMyeckoro nons).

13.2. Tembl (pasgenbl) AUCUUMNIUHBI U BUAbI 3aHATUN

Ne Buabl 3aHATU (KONMYECTBO YacoB)

n/ Hanmerosarine Temol 6 CamocToatensHas | KoHTp

n (paspena) ancumnnuHel | Jlekummn | MpakTuydeckue | JlabopatopHble paboTa onb Bcero
BeeneHnue.
PaguocnekTpockonus

1 | Kak cuctema MeToa0B 2 6 4 2 14
nccnepoBaHus
CTPYKTYpbl BeLLecTBa
MpuHUMNBI

2 | meccbayapoBckom 4 8 14 6 32
CMEKTPOMETPUM

3 ApepHbIn MarHUTHBIN 4 6 10 6 26
pes3oHaHC
ONEeKTPOHHbIN

4 | napamMarHUTHbIN 4 6 12 6 28
pes3oHaHC

5 LIMKNOTPOHHbIN 4 8 12 6 30
pes3oHaHC

6 ,D,BOIZHOI?I‘ 3MEKTPOHHO- 4 8 12 6 30
A0EpPHbIN pe3oHaHC
AnepHbin

7 | kBagpynorbHbIN 2 6 8 4 20
pes3oHaHC
UToro: 24 48 72 36 180

14. MeToaunyeckme ykasaHus ans oby4aroLmxcs No 0OCBOEHUIO AUCLIUMNIIUHDbI
YyebHo-MeToan4eckme nocobmss No opraHusaumMm CamoCTOATENbHOW paboTbl, KOHTPOSbHbIE
3agaHMss M TecTbl B OyMaXHOM M OMEeKTPOHHOM BapuaHTax, TeCcTUpylLwmue CUCTEMBI,
ANCTaHUMOHHbIe dopMbl 06WeHns ¢ npenogaBaTenemM. KoHTponb camocTosTenbHon paboThbl
peanuayeTcsi C MOMOLLIbK ONPOCOB.

15. lMepeyeHb OCHOBHOM WU [ONONHUTENLHOM nUTepaTypbl, PEeCypCOB MWHTEPHET,

HeoOGXxoAUMBbIX AJ1I OCBOEHUS ANCLUNIIUHBI (Criucok numepamypbl 0pOPMISEMCs 8 COOM8emcmeauu
¢ mpebosarusimu FOCT u ucrions3yemcsi obuwasi CK8o3Hasi Hymepauyus 0518 ecex sudo8 UCMOYHUKO8)

a) ocHOBHasi nuTeparypa:

Ne n/n

1

UcTouHuK
Bntomux, BepHapg. OcHobl AMP / B. bntomux ; nep. ¢ aHrn. H.E. Aranoson .— M. :
TexHocdepa, 2007 .— 152, [7] c.
Yactopyk K. MarHuTHO-pe3oHaHcHas Tomorpadums : npaktudeckoe pykosoacTtso / K. YacTtbpyk, K.
2 Kayt Port, [. Tan6oT ; nep. ¢ 3-ro aHrn. nsg. N.B. dununnosuya ; nog pea. >K.B. Wenx, C.M.
opbyHoBa .— M. ; 2012 : buHowm. JlabopaTtopusi 3HaHun, .— 448 c.
ApepHbI MarHuTHBIN pe3oHaHc u AMP-Tomorpadums : yyebHoe nocobue ans By3os. 4.1/ cocrT.
3 C.I'. KagmeHckun .— BopoHex : ispatenbcko-nonurpaduyecknin LeHTp BopoHexckoro
rocygapcTBEHHOro yHuBepcuteta, 2012 .— 34




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

OpHcT P. AMP B ogHOM 1 ABYX namepenusx./P.OpHcT, bogeHxayseH [x., BokayH A. — M.: Mup,
1990 — 248c.

MapueHko A. OmuccuoHHast MeccbayapoBckas cnektpockonus./A.MapuyeHko, 1.CeperuH.-.
Palmarium Academic Publishing. 2014 — 192c.

MarHuTo-pe3oHaHcHNA cnekTpockonus. MNog. pea. Tpydanoea IM.E. n TiotuHa J1.A./ MuwieHko A.
n gp. — C.MN6: 3JIBN-CI16. 2008. -240c.

6) gononHWTEnbHasa nNuTepartypa:

Ne n/n NcToYHMK
Cnukrep, Yapnb3. OCHOBbI TeOpUM MarHUTHOro peaoHaHca / Y. Cnivkrep ; nep. [c aHrn.] H.H.
7 KopcTa, B.H. lNpoBoTtopoea n A.lN. CtenaHoBa; nog pea. .B. Ckpoukoro .— 2-e, nepecmMoTp.,

gon. n ucnp. nsg. — Mocksa : Mup, 1981 .— 448 c.

8 3avimaH [x. QnekTpoHbl U oHOHbL./X. 3anmaH - M.:Mup. 1962.

Cnukrep, Y. OcHOBbI TEOPUM MarHUTHOrO pe3oHaHca : C npumepamun n3 chusmkn TBEpAOro Tena
9 /Y. Cnuktep ; nep. H.H. Kopcta, B.H. lNMpoBoTopoea; nog pea. I'.B. Ckpoukoro .— M. : Mup,
1967 .— 323,[1] c

YacTtopyk K. MarHMTHo-pe3oHaHcHas Tomorpadus : npakTuieckoe pykoBoacTso / K. YacTtbpyk,
10 K. KayT Por, [I. Tan6ort ; nep. ¢ 3-ro aHrn. n3g. N.B. dununnosunya ; noa pea. XK.B. Wenx, C.M.
lopbyHoBa .— M. ; 2012 : BuHowm. JlabopaTtopus 3HaHWUN.

MapyeHko A. AmunccnoHHas meccbayapoBckas cnektpockonus./A.Mapyenko, [1.CeperuvH.-.
Palmarium Academic Publishing. 2014

11

Cnukrep, Yapnb3. OcHOBbI TeOpuM MarHUTHOroO pe3oHaHca / Y. Cnwuktep ; nep. [c aHrn.] H.H.
12 KopcTa, B.H. lNposoTtopoea n A.lN. CtenaHoBa; nog pega. I'.B. Ckpoukoro .— 2-e, nepecmoTp.,
aon. n ucnp. nsg. — Mocksa : Mup, 1981 .

B) MH(pOpPMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (oduunanbHblie pecypCbl MHTEPHET)*:
Ne n/n Pecype

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

16. MepeyeHb y4ebOHO-meTOAMYECKOro obGecneyvyeHUss ANA CaMOCTOATENIbHOM paboTbl
(y4ebHo-memodudeckue pekomeHOayuu, rocobus, 3adayHuKu, MemoOu4ecKue yKa3aHUsi MO 6bINOTHEeHUK
npakmu4eckux (KOHMPOsbHbIX), Kypcoebix pabom u dp.)

Ne n/n NcTOoYHMK
MeToanyeckne pekoMeHaaumnm no opraHn3auumn camocToaTenbHoM paboThbl CTyOEeHTOB

1 HanpasneHusa 14.04.02. ApepHble pusnka n TexHonorum, - Baxtens B.M., Tutosa J1.B. — BI'Y.
2018. - 17 c.

17. ObpasoBaTtenbHble TEXHOMOMNU, UCNOoSNb3yeMble NpuU peanusaumm y4ebHomn
OUCLUMNINHBLI, BKINKOYaa AUMCTaHLUMOHHbIe oGpa3oBaTtenbHble TexHonoruu (OOT),
3neKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0OyyYeHue):

Mpn  npoBedgeHWM  3aHATUM  NO  OMCUUMNIMHE  WUCMONb3YTCA  criegytolime
obpasoBaTenbHble TEXHOSOMMMN:

— aKTUBHbIE N UHTEPAKTUBHbIE (DOPMbI NPOBEAEHUS 3aHATUN;

= KOMMNbIOTEPHbIE TEXHOMOIMMM NPU NPOBEAEHNN 3aHATUN:

- TMpe3eHTaLMOHHble MaTepuanbl U TEXHOSNorMn npu ob6bACHEHMM MaTepumana Ha
NEKLMOHHbIX U NPaKTUYECKNX 3aHATUSAX;

- cneumannsanpoBaHHoe obopyaoBaHUe Npy NpoBeaeHUn nabopaTopHbIX paboT;

— pa3bop KOHKPETHbIX CUTyauuil nNpu NOCTaHOBKE Uenen u 3agad kK paspaboTke
npuKnagHblX nporpamm, npu Bblibope nporpammMHOro obecneyeHns no YCTaHOBMEHHbIM
KpuTepusim, Npu paspaboTke nporpaMmm no nNpeayCcMOTPEHHbIM anropuTMam n metogam

Ana camoctosatenbHon paboTbl ucnonb3yetca IOBC YHuBepcutetckas ©ubnuoteka
online - www.lib.vsu.ru - 3HB BI'Y. [MporpammHoe ob6ecneyeHne, npuMMeEHsSEMOe npu



http://www.lib.vsu.ru–/

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

Mozilla FireFox.

[AncTaHUMOHHbIE o6pa303aTeanble

TEXHOIO0INMmn

(d0T)

NMPUMEHAIOTCA Cc

ncnonb3oBaHMeM obpa3oBaTeNbHOrO noprTana «ANeKTPOHHbIN YHUBepcUTeT BITY».

18. MaTepMaﬂbHO-TeXHquCKOE obecne4yeHne AUCLUNIUHDbI:

JTabopaTopus um. J1.H. CyxoTuHa (ans npoBegeHus
3aHATUN NEKLMOHHOIO 1 CEMUHAPCKOro TUMOB,
TEKYLLEro KOHTPOS 1 MPOMEXYTOYHOW aTTecTaunm)
r. BopoHex, nnowagb YHuBepcutetckas, 4.1, nom.l,
ayg. 30

CneunanusnpoBaHHasi Mebenb, HoyTOyk ASUS
VIVOBOOK X507-EJ057, npoektop BenQ MP515 ST,
NnepeHOCHOM 3KpaH Ha wTaTnee SceenMedia Apllo-T
Microsoft Windows 7, Windows 10 goroeop 3010-
15/207-19 ot 30.04.2019

JTaBopaTopus (ona npoBegeHus nabopaTopHbIX
3aHATUN) r.BopoHex, nnowanb YHuBepcuteTckad, 4.1,
nom.l, aya. 33

YcraHoBka cnekTpomeTpuyeckasd MKC-01.A.
"MynbTpaa" B coctaBe: raMma-CrnekTpoMeTpu4eckmm
TpakT "MynbTupag-ramma”, MO "Mporpecc".
YcraHoBka cnektpomeTpunyeckad MKC-01.A
"MynbTnpaa" B coctaBe: anbga-cnekTpoMeTpuyecKkmii
TpakT - A.C." MO "Mporpecc".

MomeleHne onsa xpaHeHus n NpornakTM4eckoro
obcnyxuBaHus y4ebHoro obopygoBaHus
r.BopoHex, nnowagb YHnBepcuteTckas, 4.1, nom.l,
ayg. 31

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

r. BopoHex, nnowagb YHuBepcutetckas, 4.1, nom.l,
ayg. 50711

Ayautopusi onsi caMocTosATENbHOM paboThl.
CneuuanunaupoBaHHasa mebernb, komnbloTepbl Pentium-
I, 11 (10 wT.), o6 beaUHEHHBbIE B NOKANbHY CETb C
BO3MOXHOCTbIO NOAKMIOYEHNs K ceTu «MHTepHeT».

19. OueHo4HbIe cpeacTBa AnAa NpoBeAEeHUA TEKYLWeNn U NPOMEXYTOYHOM aTTecTauun

Mopsiaok OLEeHKM ocBoeHMs obyyatowmmmncs y4ebHoro matepuana onpegensieTcs
coepXxaHMeM crneayoLmx pasaenos AUCUMNIINHBI

HaumenoBsaHwue NHupnkaTop(bl
,2\',(’” pasziena ANCLANAMHGI ng?;;w ncﬂ:mmeﬁv(m) OueHouHble CpesicTBa
(moayns) KOMMNeTeHUmn
1. Tembl 1-7 MK-2 MK-2.3 CobecenoBaHue
MK-6.2
2. Tembl 1-7 MK-6 MK-6.3 CobecepoBaHune
MK-6.4
lMpomexyToyHasa aTTecTauns MyHkT 20.2.1
cdopma KOHTPOS — 3a4eT C OLLEHKON Bonpochl k 3a4eTy

20 TuvnoBble OLEHOYHbIE cpeAcTBa M MeToAMYECKUEe MaTepuanbl, onpegensioLwme
npoueaypbl OLeHUBaHUA

20.1 TeKywWwuin KOHTPOIb YCNEeBaemMocCTun

KoHTponb ycneBaemocTv No AUCUMNIIMHE OCYLLECTBNAETCS C MOMOLLbIO CNeaYLLNX OLEHOYHbIX
cpeacTs:
JlabopaTopHble paboTbl, cobecegoBaHme




YpoBeHb

Kputepun oueHMBaHNS kKoMneTeHLNi cchopmMumpoBaH Llkana oueHok
HOCTK
KOMMEeTEeHUnn
OOGyvarowmicss OeMOHCTpUpYeT MOofHoe CcooTBeTCTBUE | [108bILUEHHbIU OmnuyHo
3HaHWIN, YMEHWW, HaBbIKOB MpPUBEAEHHbIM B Tabnuuax yPOBEHb

nokasaTensiM, CBOGOAHO onepvpyeT NpPUOBPETEHHBIMU
3HAHWSIMK, YMEHUSIMU, TIPUMEHSIET WX TpPU  peLleHnun

3agau.
Obyvalowuinca OeMOHCTpUPYeT COOTBETCTBME 3HaHUN, Easosnbili Xopouwio
yMeHMVI, HaBbIKOB npunBeaeHHbIM B Ta6n|/|u,ax ypoeeHb

nokasarendam, HO AonyCkaeT He3Ha4duTellbHble owmnbkuy,
HETOYHOCTHU, WUCMNbITbIBAET 3aTpyAHEHUA NpU peLleHnn

3agay
O6yuvatowniicss 4EMOHCTPUPYET HenosiHoe cooTBeTcTBue | [Topozoebili Ydoenemeopu-
3HaHWIA, YMEHWIA, HaBbIKOB NPUBEAEHHbIM B Tabnuuax YPOBEHb mersibHo

nokasarendam, AOonyckaet 3HauduTellbHble owmnbKm npu
peweHnn 3agad

O6yyvatowmiicss AeMOHCTPUPYET SIBHOE HECOOTBETCTBME - Heydoenemeopu-
3HaHWI, YMEHWIA, HaBbIKOB MNpWBEAEHHbIM B Tabnuuax meribHo
nokasaTensm

20.2 MNMpomexyToyHasa aTrectaumsa

MpomexyToyHas aTTectaums No AUCUUMNIMHE OCYLLIECTBMNSETCSA C MOMOLLbIO CrieayoLwmx
OLIEHOYHbIX CPEACTB:

CobecegoBaHne no Gunertam K 3adeTty

20.2.1. NepeyeHb BOMPOCOB K 3a4eTy:

OcHOBHble MeTOAbl PaaNOCNEKTPOCKOMUMU.

ONEKTPOHHLIN NapamarHUTHbIN pe3oHaHc (3M1P).

AnepHbii MarHuMTHbIM pe3oHaHc (AMP)

LINKNOTPOHHLIN pe30oHaHC, ABOMHOW 3MEKTPOHHO-AEPHbIN pe3oHaHc (L I3AP)
AnepHbin kKBagpynonbHbIn pe3oHaHc (AKP).

PesoHaHCcHOe nornoiieHe raMmma-nsnyyeHus.

BnusaHue cTpykTypbl BeLLecTBa Ha LUMPUHY U CABUT Pe30HAHCHbIX MUHUNA.

AHanus mecc6ayapOBCKMX CMEKTPOB

© © N o o s~ w NP

MeToabl onucanmna AMP.

10.MMpogonbHOE 1 nonepeyHoe BpeMs 3aTyxaHus.

11.BoamoxHoctn AMP n annapaTtHasa peanusauma AMP — cnektpockonum

12.MeTtoabl onucanusa IlMP.

13.Bpems 3aTyxaHus.

14.Bo3moxHoctn AMNP n annapatHasa peanudaumsa 3P - cnekrpockonum

15.MpuvHumn ocywectenenus LP.

16.Ncnonb3oBanHune LIP ana uccnegoBaHUsa CTPYKTYpPbl NOMYNPOBOAHMKOB U NOBEPXHOCTEN

mMeTarnna.



17.MpuHumnel O3AP.

18.3kcnepumeHTanbHoe HabnoaeHne cnektpos JOAP.

19.MpumeHeHne OIOAP ons nsydeHnsa CBEPXTOHKMX B3aUMOAENCTBMI B KpUcTannax.
20.CnnHoBbIN ramunbToHMaH n cnektp AKP.

21.Cnektp AKP B mMarHMTHOM nore (cnyyam axkcuaribHOW CUMMETpUW rpaguveHTta

Kpuctansin4eckoro I'IOJ'IFI).

YpoBeHb
Kputepun oueHMBaHns koMneTeHLNin cchopmmpoBaH Llkana oueHok
HOCTH
KOMMNeTeHLUMn
Obyvalowuinca OeMOHCTPUPYET MNOSMHOE COOTBETCTBUE | [To8bieHHbIl OmnuyHo
3HaHWN, YMEHWW, HaBbIKOB MpuBeAeHHbIM B Tabnuuax YpOBEHb
nokasaTtensm, cBOGOAHO onepupyeT nNpuobpeTeHHbIMU
3HAHMAMKW, YMEHUSIMMK, TMPUMEHSIET UX NPU  PeLueHun
3agau.
OOyvarownncs OeMOHCTPUPYET COOTBETCTBME 3HAHUN, Easosbiti Xopouwio
YMEHUN, HaBblkOB  MpuBeAeHHbIM B Tabnuuax ypO8eHb
nokasaTtensam, HO OONyckaeT He3Ha4YnTemnbHble OLLIMOKM,
HETOYHOCTW, WUCNbITbIBAET 3aTPyAHEHUS MNPU  peLLeHun
3agav
OOyvarownnca 0eMOHCTPUPYET HEMNosIHOE COOTBETCTBUE lMopozoeniti YdoenemeopumersnbHO
3HaAHWN, YMEHWW, HaBbIKOB MpUBEAEHHbBIM B Tabnuuax YpOBEHb
nokasaTensm, JAonyckaeT 3HayuMTenbHble OwWwunbkn npu
peLueHuun 3agay
OO6yvaownnca OEMOHCTPUPYET $SIBHOE HECOOTBETCTBUE - HeydosenemeopumeribHO
3HaHWIN, YMEHWW, HaBbIKOB MpUBEAEHHbIM B Tabnuuax
nokasarensim

I'Ipome>KyT0l-|Ha;| artrecrauma npoBoanTcA B COOTBETCTBUN C MonoxeHnem o npomemyTquof/'l
arrecraumm o6yqa+ou1,|/|x0$| no nporpamMmmMam BbICLLETO o6pasoBaH|/|;|.

MnK-2

OTOB K CO3OaHMNI0 HOBbIX METOAOB pacyeTa COBPEMEHHbIX (DU3NYECKUX YCTaHOBOK U
YCTPOMNCTB, pa3paboTke METOAOB perncTpauum MOHU3UPYOLWNX U3MYyYeHUI, METOA0B OLEHKMU
KONMYECTBEHHbIX XapakTepUCTUK SOEPHbIX MaTepunanos

MepeyeHb 3agaHui ana NnpoBepku chOpMUPOBAHHOCTU KOMMETEHLUN:
1. OueHuTb BbipaxeHue A1t PE30HAHCHOM YacTuLbl @, kornebaHui B nocnefoBaTenbHOM

RLC-KkoHTYype.
a. 10H
b. 10°H
c. 10%H
d. 10’H

2. MonyynTb BblpaXeHWe M 3Ha4YeHue AN PEe30HAHCHOW 4acToTbl @, B MapasnsenbHOM

p
KOHTYpe.

a. 10H

b. 10°H

c. 10°H



d. 10'H

3. MonyunTb BbIpaXEHWEe W 3HAYeHUEe [Ans PEe30HaHCHOW 4acToTbl @, B YCOBUSX

LIMKIMOTPOHHOTO pe3oHaHca.
a. 2*10H
b. 4*10°H
c. 3*10°H
d. 5*10’H

4. TlonyuuTb BblpaXeHWe M 3HaAYeHWUst Onsi pe3oHaHCHOW YacToThbl JlapmopoBoKn peueccumn
4acTuLbl C MarHUTHLIM MOMEHTOM LI B MarHUTHOM OJHOPOAHOM nore ¢ nHaykunen B.

a. 2*10H
b. 5*10°H
c. 3*10"H
d. 4*10°H

5. nOﬂy‘—II/ITb BblpaxeHne n 3HavyeHne anAa CKoOpoCtn OTHOCUTEJIbHOIo ABMXXKEeHUA B BaKyyMe
NCTOYHUK-OETEKTOP Npn 3agaHHbIX EO’ T,

a. 1.05 mml/c
b. 10 mm/c
c. 1,05 mkm/c
d. 10 mkm/c
6. lMonyuynTb paclienneHne Bo3bYKAEHHOIO cocToaHNA sapa Fe-57.
a. 153B
b. 10 3B
c. 33B
d. 53B

MNK-6

CnocobeH camoCcToATENbHO BbINOMHATL 9KCNnepunMeHTalibHble Ui TeopeTnvyeckmne
ncenenoBaHUd and peweHnd HayydHblX M Mpon3BOACTBEHHbLIX 3a4a4 C UCNOJIb30OBAaHNEM
COBpeMeHHOVI TEXHUKN N METOOOB pacyeTa n nccnegosaHnd ¢ ontTMMmM3npoBaHMem MeTogoB
nccnegoBaHnAa

MNMepeyeHb 3agaHun AnNAa NpoBepku chopMUPOBAHHOCTU KOMMNETEHLUN:
1. Ha 4em ocHOBaH pe30HaHCHbIV MeToa?
Pe3oHaHCHbIN METOA4 OCHOBaH Ha perncrpaumm napamMeTpoB  PEe30HAHCHbIX

KonebaHuin, Bo3byxgaemMbiX B KOHTPONIMPYEMOM OOLEKTE.

2. YTto Takoe aTanoHHbIN obpaseu?
OTanoHHbI obpasey, — 3T0 ob6paseL, NPOAYKUNN, YTBEPXKAEHHbIN B YCTAHOBIIEHHOM
nopsake, nokasaTenu kayecTBa KOTOPOro NpuHMMaroTcst 3a 6asoBble.

3. UYT0 Takoe saepHbIN MarHUTHbIN pe3oHaHc (AMP)?
AnepHbin MarHUTHbIM ~ pe3oHaHc  (AMP) -  pe3oHaHCHOe  nornoweHue
SNEKTPOMAarHUTHbLIX BOMH aTOMHbIMW SApamMu, npoucxogsiiee npu U3MEHEeHUU
OpMeHTaLun BEKTOPOB NX COBCTBEHHbIX MOMEHTOB KONM4yecTBa ABUXEHUS (CNUHOB).



4. Y70 Takoe KoMMblOTEPHas ToMmorpaduna?
KomMmnbloTepHasa Tomorpapma — 9TO MeTo[ MOCMOMHOW OMarHOCTUKM OpraHu3ma,
OCHOBaHHbIV Ha PEHTTEHOBCKOM U3JTy4YEHUN.

5. Yto 13 cebs npencraBnaoT haHTOMbI?
®PaHTOMbI ABMASAOTCA MOOENAMM Tena YenoBeKa MW XMBOTHbIX, NpeAHa3HaYeHHble
ANSA N3MepeHns NOrmoLEHHbIX 403 MOHU3UPYOLWMX N3MYyYEHUA.

6. YTo Takoe acppekt Méccbayapa nnun aaepHbli raMma-pe3oHaHc?
Ohbekt Méccbayapa wnu SAOepHbIN raMMa-pe3oHaHC —  UCMyCKaHue unu
nornowieHne ramMmma-KkBaHTOB aTOMHbIMM  agpamMmy B TBEPAOM  Tene, He
conpoBoxpatuwieecs Un3MeHeHMeM konebaTenbHOM 3JHeprMM Tena, TO €eCTb
ncnyckaHMem nnu nornowieHmemMm poHOHOB.



