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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynnvza 51.B.1.16 ®usnueckue 0CHOBbI METOZ,0B MarHUTHO-PE30HAHCHOM ToMOrpauu OTHOCUTCS K
YyacTH, pOpMUPyeMOi yU4aCTHUKaMHU 00pa30BaTe/IbHbIX OTHOLIIEHHH 00pa30oBaTebHON TPOrPaMMbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

npogeccuoHanbHble
3HaHuUs,
ocywjecmensimb
8b100p HE0H6X0OUMbIX
HAayUYHbIX Memooos
uccnedogaHuti 015
peweHus 3adau
npoexkmHoli u
UHHOBAYUOHHOTI
dessmeabHOCMU

npogeccuoHanbHble 3HaHUs,
ocywecmesnsimb 8bIOOP
HeobX00UMbIX HAYUHbIX
Memo0oe uccaedosaHuil 01s
peueHust 3a0au npoeKmHol u
UHHOBAYUOHHOII
desimenbHOCMU

Memannax u nosynpoeoOHUKaXx.
Knaccuueckoe paccmompeHue
nosedeHust CnuHd.
Bsaumodeticmsue cnuHa ¢
gHewHuUMU noasmu. ITpupody
MOHKOU cmpyKmypbl
SHepzemuyecKo20 cnekmpa.
IIpupoda cnuH-3asucumbix
si8/1eHUll 8 NOAYNPOBOOHUKAX U
nosaynpo8oOHUKOBbIX
HaHocmpykmypax: Memoobl

ucc1e008aHUsl CNUH- 3A8UCUMBIX

sieneHull.

Ymemb 06®sicCHUMB Cymb
¢usuueckux sieneHutl,
paccmampueaembix 8 Kypce,
C8513b MeNHCOY SI8eHUSMU,
npedcmasums
mamemamuyeckoe onucaHue

feneHuLl.

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
IIK-3: Cnocobex N/l [1K-3: [lemoHcmpayus HnJl 1K-3: CobecedosaHue
npoeodumb HayuHble | cnocobHocmu npo8odums Bnademb Haebikamu 3quém:
uccaedosanus HAyuHble UCCAeO0BAHUS C NpUMeHeHUs1 OCHOBHbIX MemMod08 KoHmposbHble
nomotyblo . NOMOWbIO COBPEMEHHOLL MAeHUMHO- Pe30HAHCHOII eon
cospemeHHoll . POChI
npuGopHoii Gasbi, npubopHoli 6asbl, CI0HCHO20 | CNEKMPOCKONUU K AHAAU3y U
COICHOZ0 ¢usuueckozo obopyoosaHus u |KoauuecmeeHHoL OyeHKe
usuueckozo UH(pOpMAYUOHHBIX ceolicme meépobix mei,
obopydosaHus u mexHonoaull ¢ yuemom C8A3aHHDBIX C HaAUYUem
UHOPMAYUOHHBIX omeuecmeeHH020 U MA2HUMHBIX MOMEHMOB NO
mexHonoauli ¢ 3apybedrcHo20 onbima napamempam cnekmpoe.
yuemom
omeuecmeeHH020 U
3apy6estcHo20 onbima
IIK-4: CnocobeH WJT IIK-5: [TemoHcmpayus U IIK-5: CobecedosaHue
npumeHsmb CnocobHOCMU NpUMeHsIMb 3Hamb: Teopuu mpaHcnopma 6 3quém:

KoumposnbHble
80Npochl




3. CTpyKTypa U cojep>kaHHue AUCIUILTAHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OuHasA
OO011as TPY/J0EMKOCTD, 3.e. 2
Yacos 1o yue0HOMY IIaHy 72
B TOM UHMCIIe
ay/JUTOpHbIe 3aHATHA (KOHTaKTHas1 padoTa):
- 3aHATHSA JIEKIJUOHHOI'0 THUIIA 26
- 3aHATHUS CEMHHAPCKOI0 TUMNA (MpaKTHYeCcKue 3aHATHS / TabopaTopHbIe padoThbi) 0
- KCP 1
caMocTosATe/bHasA padoTa 45
IIpoMe)KyTOoUHasi aTTecTaus 0
3auér

3.2. CozepxaHWe JUCLUIIIVHbI

(cmpmeypupoeaHHoe no memam (paaaeﬂaM) C YKdsdHuem 0mee0eHHO20 HA HUX Ko/auuecmed

axkademuuecKux uacos U 8uobl yuebHbIX 3aHamuil)

peaKcarym.

HaumeHoBaHMe pa3/iesioB U TeM JUCLIATIMHBI Bcero B TOM 4HC/Ie
4achbl
( ) KonTakTHas pabora (pabota Bo
B3aUMO/IeHCTBUH C TIperno/iaBaresiem),
Yackl U3 HUX
3aHSTHS CamocTosTe/bHast
CeMHHapCKOro paGora
3aHATHA THMa o0yyarorerocs,
JIEKIJIOHHOTO | (IpaKTUYecKie | Bcero acet
THIA 3aHsATHs1/1abopa
TODHBbIE
paboTsI), yacsl

b b $ $ ¢

0 0 0 0 0
Tema 1 BeefieHue B MeTO/bl MarHUTHOI'O pe3oHaHca. MicTopusi OTKpBITHS. 14 ) 9 12
Bu/ibl MarHATHBIX pe30HaHCOB. O61acTH MpUMeHeHNsI.
Tema 2 fIBeHre MarHUTHOTO Pe30HaHCa. 8 2 2 6
Tema 3 D/1eKTPOHHBIH U siZiepHbIN MarHUTHbIe MOMeHTHI. [IpeLieccust crivHa B
MarHMTHOM Moste. Kyaccuueckoe pacCMOTpeHHe MarHUTHOI'O Pe30HAHCa, 3 0 3
rapaMarHuTHbIM pe3oHaHc. YpaBHeHust brnoxa. KBaHTOBOMexaHUYecKoe
oIucaHue sIBJIeHHs] MarHUTHOIO pe30HaHca.
Tema 4 CriiHOBBIN raMU/IbTOHMAH. MeTo/ibl pellieHus] ypaBHeHUs.
[IpeayHrepa co CMHOBBIM raMU/IbTOHMaHOM. TOHKasi CTPYKTypa CI1eKTpOB. 8 ) ) 6
Tpupo/ia aHU30TPOIIMH CIIEKTPOB. YUeT CIIUH- OpOUTAIBHOTO
B3aUMO/IEeHCTBUS.
Tema 5 CeepxTOHKas CTPYKTypa criekrpa. [Ipupoja cBepXTOHKUX U
CyTepCBepXTOHKMX B3auMogeicTBuil. CBepXTOHKasi CTPYKTYpa CIeKTpa. 10 4 4 6
[IBOMHOM 3/1eKTPOHHO-51/JepHBIi Pe30HaHC.
Tema 6 CriuH-pellleTOUHble B3aUMOZeHCTBYs. TTpoLiecchl CrIMH-pelleTouHOoN 10 4 4 6
pesakcaLuu.
Tema 7 CriiH-CIIMHOBBIE B3aMOZecTBHsL. IIporieccs! CITH-CITMHOBOM 12 6 6 6




Tema 8 OcobeHHOCTH CIIEKTPOCKOMNHH (heppOMAarHUTHOTO pe30HaHca. 6 6 6

ArTTecTarust 0
KCP 1 1
Wroro 72 26 0 27 45

Cojep)kaHue pa3/ie/ioB M TeM AUCIUIUTUHBI

BBesieHre B MeTO/Ibl MAarHUTHOTO Pe30HAaHCa.
Victopust OTKpPBITHS. BUbl MarHUTHBIX pe3oHaHCOB. O6/1acTH IPUMeHeHUs..

SIBneHrie MarHUTHOTO pe30HaHca.

ONEeKTPOHHBIN U sIIepHbIM MarHUTHbIe MOMeHTHI. [1pelieccusi ciiHa B MarHUTHOM niosie. Knaccuueckoe
paccMOTpeHHe MarHUTHOTO pe30HaHCa, TapaMarHUTHBIN pe3oHaHC. YpaBHeHUs biioxa. KBaHTOBoMexaHUueckoe
OTMICaHUe sIBJIEHUSI MarHUTHOTO pPe30HaHca.

CryHOBBIY raMUIbTOHUAH.
Tonkas cTpykTypa cekTpoB. [Ipupozia aHu3oTponuu criekTpoB. HauasibHOe paciijeryieHve U TOHKast

CTPYKTYpa.

CBepXTOHKasi CTPYKTypa CITeKTpa.
IIprpoza cBepXTOHKUX U CyNlepCBepXTOHKUX B3auMogeiicTBUil. CBepXTOHKAs CTPYKTypa crieKTpa. [IBoliHoi
5/IeKTPOHHO-$1/lepPHbII pe30HaHC.

CrnivH-pelieToUHas pefakcarysl.

CrnivH-(poHOHHBIe B3auMo/eicTBus. [Ipoliecchl CrivH-pelleToOuHoOM pesakcaluu. MexaHusMmel Basnnepa, Ban-
®neka, Opbaxa, biiroma-Opbaxa. ¢ dekTs! y3koro hoHOHHOTO Topsia.CMH-CIMHOBAsK pelakcarysi.
CnuH-CIIMHOBLIE B3aUMOAENCTBUS U UX BausiHUe Ha criekTp DI1P. TIpoljecchl CrIMH-CIIMHOBOM peJiakcaljuu.
Mexaau3m 06MeHHOTO CyXeHus TuHui JTTP.

OcobeHHOCTH CTIEKTPOCKONHN ()eppOMarHUTHOTO pe30HaHca.

OmnucaHye CIIMHOBOTO YTIOPA0UYeHUs B (heppoMarHeTUKax Ha OCHOBE rei3eH6eproBCcKoro 00MeHHOT0
raMWJbTOHHaHa

CrivHOBBIE BOJTHBI B heppoMarHeTyke

CyTb 1 ocobeHHOCTH (HhepPOMAarHUTHOTO Pe30HaHCa

Biusinue KprcTanMueckol MarHUTHOM aHM30TPOITMK Ha pe30HaHCHYH0 yacToTy @®MP B pepprMarHeTrkax umm
(heppUMarHUTHBIN Pe30HaHC

AHTH(eppOMarHUTHBIM pe30HaHC.

4. YueOHO-MeToANUYeCKOe ofecneyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJaroUXCsl

CamocrosiTenibHasi paboTa 00yuarOL[UXCs BK/IOUaeT B CeDOsi MOATOTOBKY K KOHTPOJIbHBIM BOITPOCAM U
3a[jaHUsIM JIJIsl TeKYIero KOHTPOJIsi U TPOMEXYTOUHOW aTTeCTallud IO WUTOraM OCBOEHUS JUCLIATIIUHEI
NpUBeJIeHHBIM B I1. 5.

4, Hemugos E.C. ExxeBckuii A.A., Kap3aHoB B.B. MarHuTHble pe30HaHChI B TBEPAbIX Telax
YuebHO-MeTOJuUeCKre MaTepyasbl 10 IporpamMme TMoBbIlIeHus1 KBanuduKauu « HoBblie MaTepuasibl



3JIEKTPOHUKH U OMITO3IEKTPOHUKH /1J1s1 TH(OPMAaI[MOHHO-Te/IeKOMMYHHUKALIMOHHBIX CUCTeM». HIKHU
Hogropog, 2007, 127 c. http://www.unn.rupagesissuesaids200761.pdf

5. @®OoHJA OLEHOYHBIX CPEJCTB /Il TEKYIero KOHTPOJIA YCIeBaeMOCTH W HNPOMEXYTOYHOM
aTTecTalyy Mo JUCIUIIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLIEHKH Pe3y/JbTaTOB 00yuyeHHs NPH HPOBeJeHHH
TeKYyILLero KOHTPOJIsl yCIieBaeMOoCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMsA:

5.1.1 TunoBble 3ajaHust (oueHouHoe cpeactBo - CoOecefoBaHHe) /I OLEHKH
copmupoBaHHocTH Komnerennuu ITK-3:

1. NcTopunsi OTKPBLITUA MAarHUTHOIO pe30HaHca. Bnabl MarHUTHbIX pe3oHaHcoB. O6nacTu
npUMeHeHUs.

1. DNEeKTPOHHbLIN U AAEPHbIA MAarHUTHbIE AUMNOJIbHbIE MOMEHTLI. [peueccus crnvHa B
MarHUTHOM noJsie. Knaccnyeckoe pacCMOTPEHNE MAarHUTHOMO pPe30HaHCca.

2. YpaBHeHus Bnoxa. AHanm3 pelleHnin ypaBHeHUn Bnoxa ana ciyvyaa MeasieHHoro
NPOXOXAEHUS Yepe3 pe3oHaHC.

3. KBaHTOBOMExXaHM4YeCcKoe ornncaHme aBJeHns MarHUTHOro pe3oHaHca. BepoaTHOCTb
KBaAaHTOBOIO NMepexoda C NepeBopoToM cnmHa. ®opmyna Pabu. CpaBHeHue C
KJTAaCCUYECKUM CyHaeM.

4. CnnHOBbLIN raMnbTOHMaH. HaxoxxaeHne cobCTBEHHbIX 3HAYEHUI U COBCTBEHHbIX
BEKTOPOB CMMNHOBOI0 raMmJibTOHMaHa B MaTpU4YHOM rnpeacTaBeHnn.

5. ToHKasa cTpyKTypa cnekTpa. Mpupoaa aHm3soTponun cnektTpoB IIP. CnvH- opbuTanbHoe
B3ammogencTeme. PacwenseHne B Hy/IeBOM rose.

6. CBepxToHKasa CTpyKTypa cnekTpa IMP. Npnpona N3oTpPoOrnHOro CBEPXTOHKOrro
B3aMMOAENCTBUA. BAnaHne KoBaneHTHOCTM Ha KOHCTaHTbI
CBEPXTOHKOIro B3aMMOAencTBuUS.

7. CNHOBLIN raMUIbTOHMAH C Y4€TOM CBEPXTOHKOIr0 B3aMMOAENCTBUA. DHepreTnyeckas
AvarpaMma 1 CBepxXTOHKasa CTPYKTypa cnekTpa Ans caydaa S=1/2, 1=3/2.

8. CynepcBepxXTOHKOe B3auMOOENCTBME U ero BansHue Ha crnekTp IMP. BONHOM 3N1€TPOHHO-
A0epHbIN pe30oHaHC.

9. CnunH-pelweTo4yHasa penakcauns. CnnH-poHOHHbIE B3anMoaencTemsa. MexaHnsm Banepa.
10. CnuH-peweToYHas penakcaumsa. MexaHnsmbl BaH-Oneka, Opbaxa, batoma-Opbaxa.

11. CNnH-CNMHOBbIE B3aMMOLENCTBUSA N UX BNSAHME Ha CMEKTP
3MP. MexaHN3MOOMeEHHOro cy>XeHus nanHun IMP.

12. OCobeHHOCTU CNEKTPOCKONUN hePPOMarHNTHOro pesoHaHca. OnncaHme CNMHOBOIO
ynopsaoyeHuns B peppomMarHeTUKax Ha OCHoBe ren3eHbeproBCcKoOro
0OMEHHOro raMuJibTOHMaHa.

13. CrnunHoBble BOJIHbI B heppoMarHeTuke. CyTb U 0Co6eHHOCTU (heppOMarHUTHOro
pe30oHaHca. BansHue KpucTannmyeckom MarHUTHOM aHU30TPONUN Ha
pPEe30HAaHCHYIO 4acToTYy.

14. AHTNGHEPPOMArHUTHLIN PE30HAHC



5.1.2

TumnoBsble

3a/laHusA

(oeHouHoe

cpopmupoBanHocTu KomnereHyuu ITK-4:

CpejCcTBO

CobecefoBanmue)

Aans

1)  fIBieHMe MarHUTHOTO pe30HaHCA. DNEeKTPOHHBIN U silepHbI MarHUTHBIE MOMeHTHI. [1pelieccysi cnivHa B

MarHWTHOM mosie. Kiaccuueckoe pacCMOTpeHHe MarHUTHOT'O pe30HaHCa, HapaMaFHHTHLIﬁ pe30HaHC.

YpaBHeHus bioxa.

KBaHTOBOMEXaHHUECKOe OIMCAHHE SIBAEHUSI MarHUTHOT'O pe30HaHCa.

2) CnivH-peleToYHasi penakcanusi. CriH-(OHOHHBIE B3auMo/eicTByS. [IpoLiecch ClIMH-pemeToYHOMN

pesnakcaiuu. Mexanu3mel Bariepa, Ban-®dneka, Opbaxa, biiroma-Opbaxa. DddeKTsl y3Koro (hOHOHHOTO TOpIIa.

Kpurepuu oueHnnBanus (oneHouHoe cpecTBo - CobeceioBaHme)

OreHka Kputepuu orjeHUBaHUs
YcneriHoe BbITIO/THEHNE MPAaKTHUECKUX 3a/laHUH, BbIJaHHBIX MTPEro/jaBaTeseM, BiaJieHue
3aUTeHO TPOrpPaMMHBIM MaTepHaioM, MOHUMaHKUe CYIITHOCTH PaCCMaTPUBAEMBIX IPOLIECCOB U SIBJIEHUH,
yMeHHe CaMOCTOSITe/IbHO 0003HaYMTh TOUKHM aKTUBHOT'O POCTa HOBOT'O 3HAHMUS
HeBbIrosiHeHVe PAaKTUUECKUX 3a/IlaHNH, BBIJAHHBIX TIPEIo/jaBaTesieM, MoJTHOe HelTOHNMaHue
He .
CMbIC/Ia IPO6IeM, HeI0CTaTOUHO TOTHOe B/Ia/ileHHe TePMHUHOJIOTHeH, HeyMeHHe CaMOCTOSITe/TbHO
3auTeHO
0003HaUUThL MPOO/IEMHbIE CUTYAIUN

5.2. OnucaHue MIKaJ OIeHUBAaHUA Pe3y/IbTaToB 00yueHHs M0 JUCIUIIMHE ITPH MPOMeXyTOUYHOMH

aTTecTaluu

IIIkana OIl€HMBAaHUA Cq)OpMI/IPOBaHHOCTH KOMHQTEHI[I/Iﬁ

YpoBen
b
chopmu Hey/JJ0B/IETBOP | Y/AOBJIETBO o4YeHb
J10X0 XO0pOo1110 OT/IUYHO NMPeBOCX0/{HO
POBaHH HMTEe/IbHO pHTe/ILHO XOpo1I0
ocTH
KoMIeT
eHIH
(uHpUK
aropa
AOCTHIK He 3a4TeHO 3a4YTeHO
eHus!
KOMIIeT
eHIHii)
YpoBeHb
OtcyTcTBUE YpoBeHb poBet
o o 3HaHUH B
3HaHUU MuHrManeH | 3HaHUM B oGBeMe YpoBeHb
TeopeTUYeCcKoro o] obbeme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuasa. ” JIONyCTUMBI | COOTBETCTBY obbeme, o
3HaHWUU HIDKe " oLeM 3HaHUU B
HeBo3MO>KHOCTB 1l ypoBeHb 1o11eM COOTBETCTB
MHHUMa/IbHBIX o rporpaMmme obneme,
3HaHUS | OLIEHWUTb MIOJTHOTY o 3HaHUM. rporpamMme yiouieM
o TpeboBaHUH. MO/IrOTOBKU TMpeBbILIAOLe
3HaHUI JonyleHo TOATOTOBKH! rporpaMme
Vmenu mecto . JomymieHo M MporpamMMmy
BCJ/Ie/ICTBUE MHOTO . Jomy1ieHo MOATOTOBK
rpy6ble omMbKu HECKOJIbKO TOATOTOBKH.
oTKasa Herpy0bIx HECKOJIbKO u. Ommbok
HecyllecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa oInb0K
oruboK
OtcyTcTBUE [Ipu peleHun IIpogemonc | Ilpogemonc | Ilpogemonc | Ilpozemonc | ITpopemoHCTp
MHUHUMaJIbHbIX CTaH/]apTHBIX TPUpPOBaHbl | TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbl | MPOBaHBI BCe
YMeHus | ymeHHH. 3a7iau He OCHOBHbIe BCE BCE BCE OCHOBHBI®
HeB03MOXHOCTB MPOAEMOHCTPUP | YMEHUS. OCHOBHBI® OCHOBHBI® OCHOBHBIe yMeHusl.
OLIeHUTh Ha/IMule | OBaHbI Pemens! yMeHusl. yMeHusl. yMeHusl. Pemuens! Bce

OL|€HKH




Peruenst
BCe
Peruens! Bce
PerieHnl Bce | OCHOBHbIE
THUIOBbIE OCHOBHBIe
OCHOBHBIE 3azaun C
3a7iau C 3a/jauu C
3a71aunl. OTZeNbHBIM | OCHOBHEIE
. HerpyObIMH | HerpyObIMU
yMeHH#A BeimonHeHs! | U 3ajiaun.
OCHOBHbIE OlIMOKaMH. | OLIMOKaMHU.
BCJIE[ICTBHE BCe 33/]aHUsI | HecyllecTB | BbinosiHeHs!
ymeHust. imeu | BeinonHeHs! | BbinosHeHb!
OTKaza B IOJIHOM €HHBIMU BCe 3a/]aHus, B
MecTo rpy0Obie BCE BCe 3a/IaHust
obyuaroierocs ot obbeme, HO | HeJoueTaM | TMOJHOM
OIINOKH 3aZlaHuisl, HO | B TIOJTHOM
oTBeTa HEKOTOpbie U, obbeMe Ge3
He B obbeme, HO
c BBITIOJIHEH HeJloueToB
TIOJTHOM HeKOTOopble
HefloueTaMH | bI BCe
obbeme c
3ajlaHys B
HeJjoueTaMu
TIOTHOM
obbeme
Nwmeetcs
OtcyTcTBHE IIpogemoHC IIpogemoHc
MHHUMaJbH [IpogemoHC
6a30BbIX ITpu pereHnn o TPHUPOBaHBI TPUPOBAHBI
bl Habop TPHPOBaHBI ITpozieMOHCTp
HaBBIKOB. CTaHZJapTHBIX 6asoBble HaBBIKU
HaBBIKOB 6a3oBbie HpPOBaH
HeB03MO>XKHOCTh 3a/jay He HaBBbIKU IIPU npH .
ISt HaBBIKH TIPH TBOPUYECKHUI
OL|eHUTh HalMuKe | TPOJEMOHCTPUD peleHnn peleHnn
Hagbiku pelLeHust pelleHHN TIOAXOZ, K
HaBBIKOB oBaHb! 6a30BbIe CTaHZapTHBI HecTaHJapT
CTaHJapTHbI CTaHJapTHBI peLleHHI0
BCJIEICTBHE HaBbIKU. VIMenu X 337524 C HBIX 3a/]au
X 337a4 C X 3a7a4 Oe3 HeCTaHZapTHBI
OTKasa MeCTo rpy0Obie HEKOTOPBIM 6e3
HEKOTOPBIM omuboK 1 X 3374
obyuarorerocsi Ot | OMmUOKH u O1IMOOK U
u HeJJoueToB
oTBeTa He/loueTaMu HeJJ0ueToB
HeJloueTaMu
IIIkana OLI€HUBAHHA ITPH ITPOMEXYTOUYHOU aTTECTAllUHA
OneHka YpoBeHb NOJr0OTOBKH
NPEeBOCXO0/{HO Bce xomnereHUMM (Y4acTW KOMIeTeHLMH), Ha (OpPMUpDOBaHME KOTOPBIX Harpas/eHa
MUCLIUIUIAHA, CHOPMUPOBAHBI HAa yDOBHE HE HIDKE «IIPEeBOCXOZAHO», MPOJEMOHCTPHUPOBAHbI
3HaHWs, YMEHUs, B/aJileHUss M0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHE BBIIlIE
TIpe/lyCMOTPEeHHOT0 TIPOrpaMMOi
OT/IMYHO Bce KommereHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLUIVIMHA, CHOPMHUPOBaHBI HAa YPOBHE He HHXKe «OT/IUYHO».
3auTeHo OYeHb X0pOLIo Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMHpOBaHME KOTOPBIX HarpaB/eHa
[MCLIUIIIMHA, CHOPMHUPOBaHbI HAa YPOBHE He HHXKe «OUeHb XOPOLLIOo»
X0po110 Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLIUIVIMHA, COPMHUPOBAHBI HA YPOBHE HE HIDKE «XOPOLLO».
YAOB/IeTBOpHUTeab | Bce KommeTeHIM (YacTW KOMITeTeHLHH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
HO [MUCLIMIUINHA, C)OPMHUPOBaHbI HA YPOBHE HE HIDKE «Y/IOBJIE€TBOPUTEILHO», MPU 3TOM XOTs ObI
0/1Ha KOMITeTeHL{UsI ChOpMHUPOBaHa Ha YPOBHE «YZIOBJIETBOPUTEIHEHO»
HeyjoB/eTBopure | XoTs Obl O7Ha KOMITIETEHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/|OBIETBOPUTEIHHOY.
JIbHO
He 3a4YTeHO
TJI0X0 XoTs 6bI 0ZJHA KOMITETEHLMS CHOPMUPOBAHA HA YPOBHE «ILIOXO»

5.3 Tumnosblie KOHTPOJ/IbHbIE€ 3ddHHA HW/IH HHbLI€ MaTepHd/Ibl, H606X0}I[I/IMBIE AJIsA OLl€éHKH
pPe3y/bTdTOB oﬁyqeﬂnﬂ Had HPOMe)KyTO‘IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPpHUTEpPpHEB HX
OIl€eHUBAaHHUA:



5.3.1 TumnoBbie 3apaHusi (oueHOUHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) /A OLEHKHU
copmupoBanHocTu KomnereHuu [1K-3

1.
1.

9.

VcTopusi OTKPBITHS MarHUTHOTO pe30HAHCA. BU/IbI MarHUTHBIX pe30HaHCOB. O6/1acTH MPUMeHEeHUSI.

ONeKTPOHHBIH U sI/IePHbIA MarHUTHBIE TUMO/IbHBIE MOMEHThI. TIpelieccust CriiHa B MaTHUTHOM I10JI€.
Krnaccuueckoe paccMoTpeHWe MarHUTHOTO Pe30HaHCa.

. YpaBHeHus byioxa. AHanu3 pellieHuld ypaBHeHUM bioxa [/t ciiydasi MeiJIeHHOTO IPOX0XKAeHUs

yepe3 pe30HaHC.

KBaHTOBOMEXaHHUUECKOE OMUCAHUE SIBJIEHHST MarHUTHOTO pe30HaHCa. BeposSTHOCTh KBAHTOBOTO
riepexozia C iepeBopoToM crivHa. @opmysia Pabu. CpaBHeHHMe C KIaCCUUeCKUM CTyYaeM.

CrniuHOBBIN raMuIbTOHUaH. HaxoskieHrue coOCTBEHHBIX 3HAUeHUM U COOCTBEHHBIX BEKTOPOB CITHHOBOTO
raMUIbTOHHAHA B MATPUUHOM TPeCTaB/IeHHHU.

. Tonkas ctpykTypa criekrpa. ITpuposa anuzorponuu criektpoB JITP. CriuH- opbuTanbHOe

B3auMo/ielicTBUe. PaclijernyieHre B HyJIeBOM I10JI€.

CeepxToHKas cTpyKrypa cnektpa JI1P. IIprpoza W30TpONHOTr0 CBEPXTOHKOTO B3aUMOJeMCTBUS.
BiusiHue KOBa/leHTHOCTH Ha KOHCTAHTHI CBEPXTOHKOT'O B3aUMO/IeNCTBYSI.

CrnyHOBBIN raMWIBTOHWAH C YYeTOM CBEPXTOHKOIO B3aMMOZENCTBUSA. DHepreThueckas Juarpamma u
CBepPXTOHKasi CTPYKTypa crekTpa s ciayvas S=1/2, [=3/2.

CyrmepcBepXTOHKOe B3aMMOJENCTBUe U ero BivsiHUe Ha criekTp JI1P. [IBoiiHOW 371eTpOHHO-
siIePHBIN pe30HaHC.

CrniH-penietoyHast penakcauusi. CnuH-(hOHOHHBIe B3auMogencTBUsl. MexaHusm Barepa.

10.CniuH-pelieTouHas peyakcarus. Mexanu3mbl Ban-®neka, Opbaxa, broma-Opbaxa.

11.CnvH-CITUHOBBIE B3aUMO/IEHCTBUSA U UX BAMsIHUE Ha crieKTp SITP. MeXaHu3MOOMEHHOTO CY>KEHHS

quHun JOITP.

12.0c06eHHOCTH CIIEKTPOCKOTMY (heppOMarHUTHOTO pe3oHaHca. OmvcaHe CIIMHOBOTO YTIOPSA0YeHUs B

(heppoMarHeTHKax Ha OCHOBe reif3eHOeproBCKoro 00MeHHOT0 raMU/IbTOHHAHA.

13.CrivHOBBIe BoJHBI B (heppomMarHeTrke. CyTb 1 0COO€HHOCTH (peppOMarHUTHOTO pe3oHaHca. BriusiHue

KPUCTa/I/INYeCKO MarHUTHOM aHM30TPOIMHY Ha Pe30HAHCHYIO YacTOTYy.

14. AnTrpeppOMarHUTHLIN pe30HaHC

5.3.2 TumnoBbie 3afaHus (oeHOUHOe CpeACcTBO - KOHTpO/IbHbIE BOMPOCHI) AJISI OLIEHKH
copmupoBaHHocTH KomnereHuu [1K-4

1)  fIBneHMe MarHUTHOrO pe30HaHCa. DIeKTPOHHBIN U si7lepHbIN MarHUTHBIE MOMEHTEI. [Iperieccys cnvHa B
MarHuTHOM noJie. Kiaccuueckoe pacCMOTpeHre MarHUTHOT'O pe30HaHCca, TapaMarHUTHBIM pe30HaHC.
YpasHenus bioxa.

KBaHToBOMeXaHHUeCKOe ONMCAaHHE SIBJIEHUSI MarHUTHOI'O pPe30HaHCa.

2) CnimH-pelrieTouHas pesnakcaiys. CrimH-(poHOHHbBIe B3auMo/ielicTBYs. [Ipoliecchl ClIMH-peIeTOUHOM
pesnakcaiuu. Mexanusmel Baniepa, Ban-®neka, Opbaxa, biroma-Op6axa. DddekTsl y3Koro (hOHOHHOTO TOp/Ia.

Kputepuu oneHnBaHus (0LieHOUYHOEe CpeACTBO - KOHTPO/IbHBIE BOIIPOCHI)

OneHka Kpurepuu orjeHrBaHUs

3auTeHo TpPOrpaMMHBIM MaTepHasioM, MOHUMaHKe CYIIIHOCTA PacCMaTpHBaeMbIX MPOLIECCOB U SIBJIEHUM,

YcrieliHoe BEITIO/IHEHUE TPaKTUYEeCKNX 3(:1,Z[aHI/If/’I, BbIAdHHBIX TIpEroJAdBaTesieM, BjlaJeHne

yMeéHHe CaMOCTOATe/IbHO 0003HaUNTEL TOUKA aKTUBHOTO PpOCTa HOBOI'O 3HAaHUA

He

HesebironHeHue MPpaKTHUYECKHUX 3a,an1/H71, BbIJdHHBIX TIperiogaBaTesjieM, rMo/IHOe HEIIOHUMdHKEe




OueHka Kpurtepun oLieHUBaHUs

CMBIC/Ia TIPo6JieM, HeJJOCTAaTOUHO TIOJTHOe B/IaJ/ieHWe TEPMUHOJIOTHEH, HeyMeHWe CAaMOCTOSITETbHO
3auTeHo
0003HaunTh NpObIEMHbIE CUTYAL[H

6. YueOHO-MeTOMUECKOEe M HH(OPMaLMOHHOE 00ecrieyeHHe JUCIMILTHHBI (MO/1y/1s1)

OcHoBHas uTeparypa:

1. AGparam A. DneKTpPOMarHUTHBIN MapaMarHUTHBIN Pe30HaHC IMePeX0/IHBIX UOHOB : [B 2 T.] : mep. C
aurn. T. 2 /op pen. C. A. Anprinynepa u I'. B. Ckoporukoro. - M. : Mup, 1973. - 349 c. - 2.31,, 2 3ks.

[JomnonHuTtenbHas IuTeparypa:

1. ITyn Yapn3. TexHuKa 31p-CrIeKTPOCKOIINY : Tiep. € aHrJI. / iof pea. JI. JI. [lekabpyHa. - M. : Mup,
1970. - 557 c. : un. - 3.31., 1 5K3.

2. Kpunuuk I'eopruii CepreeBuu. ®u3rka MarHUTHBIX sIBJIeHUH : [yueb. mocobue st pus.
crieliuaibHOCTel BY30B]. - 2-e u3f,., Aor. - M. : I3a-Bo MI'Y, 1985. - 336 c. : un. - 0.95., 3 3k3.

[TporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUU C COJiepKaHWeM JIUCLUIIUHBI):
He UCTI0JTb3YHOTCS

7. MaTepHa/IbHO-TeXHHYeCKoe ofecreyeHUe JUCLUIIMHBI (MOY /1)

YueOHble ayJUTOPUU [ijis TIPOBeJeHHs] Y4ueOHbIX 3aHSTHH, MpPeAyCMOTPEHHBIX 00pa30BaTebHOU
MPOrpaMMOM, OCHaleHbl MYJbTUMEAUMHBIM 000pyZoBaHHeM (TIPOEKTOP, 3KpaH), TeXHUUYEeCKUMHU
CpeJCcTBaMH 00yUeHUs.

[TomerieHust 11 CAaMOCTOSITeNTbHON pabOThl 00YYArOIUXCsl OCHAIleHbl KOMITbIOTEPHON TEeXHUKOU C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetu "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/IEKTPOHHYIO
WH(OPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpey.

[lporpamMa coctaBieHa B cooTBeTcTBUM C TpeboBanusmu PI'OC BO mo HampaBieHHRO
noaroroBku/crieianbHOCTU 03.03.02 - dusuka.

ABTop(b1): ExxeBckuit AsiekcaHgp AjeKCaHAPOBUY, AOKTOP (PU3HMKO-MaTeMaTHYeCKUX Hayk,
ripogeccop.

3aBenytomuii Kadeapoii: [TaemoB JMutpuii AnekceeBud, JOKTOP (PU3MKO-MaTeMaTHUeCKUX HaykK.

[Tporpamma ofj06peHa Ha 3ace/jaHUM MeTOANYeCKOM Komuccnu ot 25.03.2023, mpotokomn Ne 6/H.
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