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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOucturuivaa 51.B.1.11 ®usuyeckuie OCHOBBI SiZIePHOM MeJUIIMHBI OTHOCUTCS K YacTH, opMupyemoi
yuaCTHUKaMH 00pa30BaTe/TbHBIX OTHOIIEHHWH 00pa30BaTe/IbHOM TIPOTrPAMMBI.

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

dopmMmupyeMble
KOMIIeTeHI{UH
(xof, copmep>kaHue

IInaHupyemMble pe3y/abTaThl 00yUeHNs 10 JUCIUIIHHE

(Mopymo), B

CO0TBETCTBUH C

HHAUKATOPpOM

JAOCTH)XKEeHHUA KOMIIeTeHIL{UH

HaumMeHOBaHHeE OL|eHOYHOT'0 CPeJCTBa

KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{M U N0 AMCLHMILIMHE KOHTPOJIs MPOMEe)XyTOUHOMH
(xog, coZlep>KaHue ycrieBaeMoCTH arrecTanum
VHAWKATOpa)
IIK-1: CnocobeH N IIK-1: Jlemoncmpayus HUOIIK-1: HnougudyansHoe
ucnosib30eamb cnocobHoCmu ucnob308amb 3Hamb: Kaaccuueckoe ycmHoe DK3AMEH:
CNeYuanusupo8aHtble | cpeyyaausuposaHHble 3HAHUA | paccmompeHrue nogedeHus cobecedosanue KoHmposbHble
3HaHus 8 obaacmu .
6 obacmu ¢usuku ons cnuHa. Bzaumodeticmeue cnuxa
usuxu 015 oceoeHust 60npochbl
npoduABHbX 0CB80€HUS NPOPUNBHBIX ¢ gHewHuUMU noasmu. ITpupody
busuveckux ¢usuueckux ducyunauH MoHKoU cmpyKmypbl
ducyunaun JHepeemuyeckoeo cnekmpd.
Memoob! uccnedogauus cnuH-
306UCUMBIX f81eHU.
YMmemb 06®sCHUMb CYyMb
usuueckux sieneHutl,
paccmampusaembix 8 Kypce,
ces13b MedcOy seneHusMU,
npedcmasumb
Mamemamuyeckoe onucaHue
seneHull.
Bnademb Hasbikamu
NpuMeHeHuUsl OCHOBHbIX Memodoe
MA2HUMHO- Pe30HAHCHOU
cnekmpockonuu K aHaau3sy u
KO/IU4eCmeeHHoll OyeHKe
cgolicme meépabix mef,
C853aHHbIX C HaAUYuem
MA2HUMHbIX MOMEHMO8 No
napamempam cnekmpoe.
3. CTpyKTypa U cojepKaHHe AUCLUILIUHbI
3.1 TpyA0eMKOCTb AMCLUTL/IUHBI
oyHas
OO0111ast TPYA0EMKOCTD, 3.€. 4
Yacos 1o yue0HOMY IJIaHY 144
B TOM UMCJIe




ay/UTOPHBIE 3aHATHSA (KOHTAKTHasi padora):

- 3aHATHS JIEKIJMOHHOT0 TUNA 32

- 3aHATHSA CEMHHAPCKOro THMa (MpaKTHYecKHe 3aHATHs / 1aGopaTopHbIie paGoThI) 32

- KCP 2

caMocTosTe/bHasA padoTa 42

ITpomexyTouHas arrecTanus 36
JK3aMeH

3.2. CozepkaHue JUCLUIIIVHbI

(cmpykmypupoeaHHoe no memam (pa3denam) C YKA3aHUeM OmMBeOeHHO20 HA HUX Ko/auuecmed

axkademuuecKux udacog u 8uobl yuebHbIXx 3aHamuil)

HanmeHoBaHue pa3/iesioB ¥ TeM JUCLIATUIMHBL Bcero B TOM UHCJIe
Yyacel
( ) KonrakTHas pabota (paboTa BO
B3aUMO/eHCTBUY C IIpero/fiaBaresiem),
Yyackl U3 HUX
3aHITHS CamocTosiTesibHast
CeMUHapCKOro patora
3ansaTHs THUIa o0yuyarowerocs,
JIEKLJUOHHOTO | (TpaKkTHueckue | Bcero HAaCHl
THUMa 3aHsATHs/nabopa
TOpHBIe
paboThI), Uackl

¢ ¢ b $ ¢

0 0 o] 0 0
Tema 1 BBeZieHue B MeTO/bl MarHUTHOTO pe3oHaHca. VicTopusi OTKPBITHSI. 20 ) 6 8 12
Bu/ibl MarHUTHBIX Pe30HaHCOB. O6/1aCTH MPUMEHEeHHSI.
Tema 2 SIBneHre MarHUTHOrO pe30HaHCa. 12 2 4 6 6
Tema 3 D71eKTPOHHBIN U silepHBII MarHUTHBIE MOMeHTBI. [1perieccust crivHa B
MarHuTHOM nojie. Knaccryeckoe paccMOTpeHHe MarHUTHOTO pe30HaHCa, 0 0
rapaMarHUTHbIN pe3oHaHc. YpaBHeHust bioxa. KBaHToBOMexaHUUeckoe
OIKcaHue sIBJIeHUsI MarHUTHOTO pe30HaHca.
Tema 4 CriuHOBBIN raMu/IbTOHUAH. MeTO/ibl pellleHHs! ypaBHeHUst
IIpeayHrepa co CIMHOBLIM IT'aMUIbTOHMAHOM. TOHKas CTPYKTypa CIIeKTPOB. 14 ” 6 8 6
I[1prpozia aHU30TPOMMK CIIEKTPOB. YUeT CIUH- OpOUTaIbHOIO
B3aWMO/IeHICTBHS.
Tema 5 CBepxTOHKast CTPyKTypa criektpa. IIpupo/ia CBepXTOHKUX U
CyIepcBepXTOHKUX B3auMoJelicTBuil. CBepXTOHKasl CTPYKTypa CIeKTpa. 14 4 4 8 6
[IBOIHOI1 3/1eKTPOHHO-SA/IEPHBIN PE30HAHC.
Tema 6 CnivH-peleTOUHbIe B3auMo/eicTBus. [IpoLjecchl ClIMH-peleTOYHON 20 6 8 14 6
peJaKcaLjyu.
Tema 7 CrivH-CITHOBLIe B3auMO/eicTBYsL. [1poriecchl CITUH-CTMHOBOM 18 8 4 12 6
pesakcaruu.
Tema 8 Ocob6eHHOCTH CIIEKTPOCKONMY (heppOMAarHUTHOTO pe30HaHca. 8 8 8
ArtTtectauus 36
KCP 2 2
HUroro 144 32 32 66 42

Copiep>kaHue pa3/e/ioB U TeéM JUCIUTLTHHBI

BBesieHre B MeTOjbl MAarHUTHOT'O Pe30HaHCa.

I/ICTOpI/IH OTKPBITHS. BI/IAI)I MarHuMTHBIX P€30HAHCOB. O6actu TMpUMEHEHMNS.




SIB/ileHVe MAarHUTHOTO Pe30HAHCA.

D/eKTPOHHBIN U si/IepHbI MarHUTHBIE MOMeHTHI. ITpeljeccus crivHa B MarHMTHOM Tiosie. Kiaccuueckoe
pPacCMOTPeHHe MarHUTHOTO Pe30HaHCa, TTapaMarHUTHBIN pe3oHaHC. YpaBHeHus bioxa. KBaHTOBoOMeXaHWUeCKoe
OTMCaHue SIB/IHUA MarHUTHOTO Pe30HaHCa.

CrHyHOBBIN raMUIbTOHHUAH.
Tonkas cTpyKTypa criekTpoB. [Ipupozia aHu30Tponuu crieKTpoB. HauasibHOe paciijeriyieHye U TOHKast

CTPYKTypa.

CBepXTOHKasi CTPyKTYypa CIIeKTpa.
IIpuposa CBEpXTOHKUX U CYIIePCBEPXTOHKUX B3aUMOZelCcTBUI. CBEepXTOHKasl CTPYKTypa CIieKTpa. JIBoWHOU
3JIEKTPOHHO-SI/lePHBII Pe30HaHC.

CrnivH-pellleTo4YHas penakcaLysl.

CrivH-(oHOHHBIe B3auMo/leticTBYs. [Ipoliecchl CIIMH-peIeTOUHON peslakcariiv. MexaHu3Mbl Baniepa, Ban-
deka, Opbaxa, Broma-Opb6axa. IddekTsl y3koro poHOHHOTO ropsia.CUH-CITUHOBas peslaKCarysl.
CrnyH-CMMHOBBIE B3aUMO/IeHCTBUS U UX BiausiHUe Ha criekTp JI1P. TIpoiiecchl criiH-CIIMHOBOM pernakcalyy.
MexaHu3m 0OMeHHOTO Cy>xeHust iuHni OI1P.

Oco6eHHOCTH CIIEKTPOCKOITMY (heppOMarHUTHOTO Pe30HaHca.

OrmrcaHre CIMHOBOT'O YTIOPsiI0UeHusi B (peppoMarHeTHKax Ha OCHOBe reii3eHO0eproBcKoro 0OMeHHOTo
raMWIbTOHUaHa

CriuHOBBIE BOJIHBI B (heppoMarHeTrke

CyTb 1 0cobeHHOCTH (hepPOMarHUTHOTO Pe30HaHCa

BiusiHue KprCTaiMueCcKo MarHUTHOW aHM30TPOITUY Ha pe30HaHCHYH0 yacToTy @®MP B pepprMarteTvkax wmm
(heppUMarHUTHBIM Pe30HAHC

AHnTH(deppoMarHUTHBIM pe30HaHC.

4. YueGHO-MeTOjUUeCKOe 00ecrieueHre CaMOCTOSITe/IbHO PadoThI 00yUarommuxcs

CamocrosTenbHasi paboTta oOydaroL[uxcsi BK/IOuaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
3a/laHusIM /Il TEKyIero KOHTPO/Si U MPOMEeXYTOYHOM aTTecTaly 10 WTOraM OCBOEHUS AUCLIUTLIMHBI
MPUBEIeHHBIM B TI. 5.

4, HemugoB E.C. ExxeBckuii A.A., Kap3aHoB B.B. MaruuTHble pe30HaHChI B TBePZbIX Telax
YueOHO-MeToJuUeCKre MaTepyasbl 10 porpamMme TMOBbIIIeHUsT KBanuduKaiuu « HoBblie MaTepuasibl
3/IeKTPOHUKU U ONTO3/IEKTPOHUKY /17151 THPOPMaL[MOHHO-Te/IeKOMMYHHKALIMOHHBIX CUCTeM». HibKHMI
Hosropog, 2007, 127 c. http://www.unn.rupagesissuesaids200761.pdf

5. ®oHJA OLEHOYHBIX CPEJCTB /I/Isi TEeKYI[ero KOHTPOJIsi YCIeBaeMOCTH U MPOMEeXYTOYHOMI
aTTecTaly Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBbie 3a/laHHUA, HEOGXOAI/IMBIC AJId OL€éHKM Ppe3y/ibTdTOB 06y‘IEHI/IH npu mnpoBejeHHUuN
TEKYyIIero KOHTPOJ/iA yCIieBA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl€HUBAHUA:



5.1.1 TunoBble 3aaHusA (OLeHOYHOE cpeACTBO - MHAUBHya/IbHOE YCTHOe coOecejoBaHMe) [IJIsA
oneHKH chopmMupoBaHHOCTH KommeTeHuu ITK-1:

1. WcTopusi OTKpBITUS MarHUTHOTO pe3oHaHca. Bubl MarHUTHBIX pe3oHaHCoB. O61acTH
NIPUMEHEeHUs.

2. DNeKTPOHHBIM U si[lepHbll MarHUTHbIE JUMO/IbHbIe MOMeHTHI. [Ipelieccus criviHa B MarHUTHOM
nosie. Knaccrueckoe pacCMOTpeHre MarHUTHOT'O Pe30HaHCa.

3. YpaBHenus biioxa. AHanu3 pelieHuy ypaBHeHuM biioxa g1 ciiyyast MeflJIeHHOT O
NIPOXOXK/IEHUs uepe3 pe30HaHC.

4. KBaHTOBOMexaHWYeCKOe OTKCaHUe SIBJIeHUsI MarHUTHOTO pe30HaHca. BeposiTHOCTh KBaHTOBOTO
repexo/ia ¢ mepepopotoM crivHa. @opmysia Pabu. CpaBHeHHe C K/TaCCUUECKHM CTyYaeM.
5. CnvHOBBIN raMuibTOHHAaH. Haxo)kjeHrie cOOCTBeHHBIX 3HAUEHU U COOCTBEHHBIX BEKTOPOB

CMIMHOBOr'0 TaMWIbTOHHWAHA B MaTPUYHOM TIpe/iCTaB/IeHUN.

6. Tonkas cTpykrypa criektpa. [Ipupoza anu3orponuu criekTpoB DI1P. CrivH- opbuTtanbHOe
B3auMo/eiicTBue. Paciijenyienye B Hy/1eBOM I10J1e.

7. CBepxTOHKas cTpyKTypa criektpa JIIP. ITpupoa U30TpOIHOr0 CBepXTOHKOI'O
B3aUMO/IeUCTBUS. BiMsiHYe KOBaJIeHTHOCTH Ha KOHCTaHThl CBEPXTOHKOI'O B3aUMO/€MCTBUS.

8. CnMHOBBIM raMUAIbTOHUAH C YUETOM CBEPXTOHKOI'O B3aUMOZENCTBUSL. DHepreTuyeckas
JyarpaMma U CBepXTOHKasi CTPYKTypa CIleKTpa Jj1s caydas S=1/2, 1=3/2.

9. CynepcBepxXTOHKOe B3aMO/IeCTBHeE U ero BavsHue Ha criekTp JOIIP. /IBOMHOM 3/1€TPOHHO-
s/lePHBbIN Pe30HaHC.

10. CrniiH-pertieTouHasi penakcaiusi. CvH-()OHOHHBIE B3aUMO/IeHCTBYsA. MexaHu3M
Banepa.

11. CriuH-peleTouHas penakcaiys. Mexanu3mel Ban-®eka, Opbaxa, biroma-Opbaxa.

12.CnuH-CMAHOBBIE B3aUMO/IEUCTBUS U UX B/MsiHUE Ha criekTp DI1P. MexaHu3MobmeHHOr0
cy>keHust muHui SI1P.

13. Oco6eHHOCTH CTIEKTPOCKOITHH ()eppOMarHMTHOTO pe3oHaHca. OnucaHre ClTIMHOBOTO
yropsijoueHust B (heppoMarHeTHKax Ha OCHOBe reli3eHOeproBcKoro
0OMEeHHOT0 raMWIbTOHHAHA.

14. CrniHOBBIe BOJ/IHBI B (heppomarHeTrke. CyTb M 0COO€HHOCTH ()eppOMarHuTHOTO
pe3oHaHca. BivsHue KprcTanimyeCcKod MarHUTHOU aHW30TPOITMY Ha Pe30HAHCHYIO YacCTOoTYy.
15. AHTHU(EeppPOMarHUTHBINA Pe30HaHC

Kpurtepuu oueHnBaHus (0OL[eHOYHOEe cpeCcTBO - IHUBH/lya/IbHOE YCTHOE co0eceJ0BaHUE)

OueHka Kputepun onieHuBaHUs

ycCrierHoe BBITIO/THEHHWEe TIPAKTUYEeCKUX BH,ELaHI/II‘/JI, BbIJdHHBIX IIpeIiogaBaTe/ieM, Bjad/ieHre
3aUTeHO [IPOrpaMMHBLIM MaTe€pPHUd/IOM, IIOHUMdHHE CYIIITHOCTU PAaCCMATPHUBAEMBIX TIPOLI€CCOB 1 HBHEHHﬁ,
YMeHHe CaMOCTOATe/IbHO 0003HAUNTL TOUKU aKTUBHOT'O pOCTa HOBOTI'O 3HAHMH.

HEBBITIO/THEHHE MMPAKTUYECKHUX 3a,£[aHPII>i, BBIJIdHHBIX TIpEeTioJdBaTesieM, rMoJIHOe HEITOHUMdHKEe
He o
CMBIC/Ia l'IpO6J'I€‘M, He JOCTaTOYHO I10/THO€E BJ/IaJe€HWE TEDMHUHOJ/IOTHEN, HEYMEHHE CaMOCTOATE/IbHO

3aUTeHO
0003HauUTh MPOO/IEMHbIE CUTYaLIWH.

5.2. OnncaHue MKaJl OIeHNBAaHUA Pe3y/IbTaToB 00y4yeHHs 10 JUCIUIIMHE ITPH ITPOMeXyTOYHOMH
arTecTanuu



IMIkana OIl€eHMBAaHUA C(l)OpMI/IPOBaHHOCTI/I KOMHETEHI[PIFI

YpoBen
b
chopmu Hey/I0BJ/IETBOP | Y/AOBJ/IETBO OouYeHb
J10X0 XO0pOoI1110 OT/IUYHO NMPeBOCX0/{HO
POBaHH HUTEe/IbHO pHTe/ILHO XOpo1I0
ocTH
KoMIeT
eHIUH
(uHpUK
aropa
AOCTHK He 3a4YTeHO0 3auTeHOo
eHHUs
KoMIeT
eHIHI)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o . 3HaHUM B
3HaHUU MuHnManeH | 3HaHUM B oGBeme YpoBeHb
TeopeTHUYecKoro o obneme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuasa. . JIOMIYCTUMBI | COOTBETCTBY obbeme, o
3HAHWUN HIDKe - oLIeM 3HaHWH B
HeB03MO>KHOCTb Y ypoBeHb 1o1eM COOTBETCTB
MHUHUMAJTbHBIX - rporpamme obneme,
3HaHUS | OL|EHUTb MOJHOTY N 3HaHUM. rporpamMme yIoLLeM
o TpeboBaHUH. MO/rOTOBKU TIpeBBIIIAOLIe
3HaHUU [HormyieHo MOJTOTOBKHU rporpamMme
Nmenu mecto . Jony1eHo M [IpOrpamMMy
BCJIe[ICTBHE MHOTO . JonyieHo MO/JITOTOBK
rpy6bie oIMOKH HEeCKOJIbKO MO/ITOTOBKHU.
OTKasza HerpyobIx HECKOJIbKO u. Ommbok
Hecyl1lecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa OInb0oK
ormbok
IIpogemoHc
TPUPOBAHBI
IIpogemoHC PHp
IIpogemoHCc | Bce
[IpogemoHC | TpupoBaHbI
TPUPOBaHbl | OCHOBHbIE
TPUPOBaHbI | BCe
BCE YMEeHUSL. IIpomeMoHCTp
OCHOBHBIe OCHOBHBIe
OTcyTcTBHE OCHOBHBI® PertieHbl HpOBaHbI BCe
ITpu perennn yYMeHUSI. YMeHUSI.
MUHUMaJbHBIX yMeHusl. BCe OCHOBHBI®
o CTaH/IapTHBIX PerreHs! Peruens! Bce
YMeHH. PettieHnl Bce | OCHOBHBIE yYMeHHUs..
3a7iau He TUIIOBbIE OCHOBHBIE
HeBo3moxHOCTB OCHOBHEBIE 3a7,auu C Perens! Bce
MIPOZIEMOHCTPUD | 3a/jauu C 3a7lauu C
OLIeHUTb Ha/IMuKe 3afau. OT[ieJIbHBIM | OCHOBHbBIE
YmeHus N OBaHbI HerpyObIMU | Herpy6bIMU
yMeHU BbinonHeHs! | 1 3ajaum.
OCHOBHbIE olIMOKaMH. | OLIMOKaMHU.
BC/Ie[ICTBHE BCe 33/laHMsl | HecyllecTB | BrinonHeHbl
ymeHnust. imeu | BeinonHeHs! | BeinosHeHb!
OTKasa B [I0JTHOM €HHbIMU BCe 3a/laHus, B
MeCTo rpy0Obie BCE BCe 3aZlaHusI
obyuatorerocs ot obbeme, HO | HeJjoueTaM | TMOJHOM
OIINOKM 3a/laHus, HO | B I1OJIHOM
oTBeTa HEKOTOpbIe U, obneMe 6e3
He B obbeme, HO
o BLITIOJTHEH He/IoueToB
[10JTHOM HEKOTOpble
HefloueTaMu | bl BCe
obbeme c
3ajlaHyis B
HefloueTaMu
10JTHOM
obbeme
Nwmeetcsa
OTcyTcTBUE [Ipomemonc IIpomemonc
MHHUMaJIbH [IpogemoHC
6a30BbIX ITpu perennn o TPHPOBaHbI TPUPOBAHBI
bl Habop TPUPOBaHBI TIpomemMoHCTp
HaBbIKOB. CTaH/|apTHBIX 6a3oBble HaBbIKH
HaBBIKOB 6a3oBbie HPOBaH
HeB03MO0>KHOCTb 3a7lau He HaBbIKU TIPU npu .
b0 41 HaBBIKY TIPA TBOPYeCKHUH
OLIeHUTb HaJIMuMe | MPOJeMOHCTPUD pelLleHnn pelLleHrun
HaBbiku perIeHyst pelLeHnH TIOAXOZ, K
HaBBIKOB oBaHbI 6a30BbIe CTaHJAPTHBI HecTaHzapT
CTaHJapTHbI CTaH/,APTHEI pelLleHuI0
BC/Ie[ICTBHE HaBBIKU. VIMenu X 337jau C HBIX 337a4
X 3a7au C X 3azay 6e3 HeCTaH/|apTHbI
oTKasa MecTo rpy0Obie HEKOTOPBIM 6e3
HEKOTOPbIM omboK u X 3ajau
obyuarorierocsi Ot | OIUOKH u o1IMOOoK U
u HeJIoueToB
oTBeTa HefloueTaMu He/loueToB
He/loueTaMu
IIIkana OLI€CHUBAHHUA ITPH ITIPOMEXYTOUYHOU aTTECTAllUHA
OneHka YpoBeHb NO/rOTOBKH
NPeBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OPMHpOBaHHe KOTOPLIX HarpaBieHa
3aYTeHo IUCLMIUIMHA, CHOPMUPOBaHBI Ha YPOBHEe He HIDKe «IPEeBOCXOJHO», TPOJEeMOHCTPUPOBAHBI
3HaHWs, YMEHHUs, BJJiIeHHUsl 10 COOTBETCTBYHOIMM KOMIIETEHL[MSIM Ha YpOBHE BbILe




MpelyCMOTPEHHOT'0 TIPOrpaMMoi

OT/INYHO Bce KoMmmeTeHIMM (4YacTW KOMIeTeHLUH), Ha ¢oOpMHpOBaHHMe KOTOPHIX HarpaB/eHa
JUCLITUTAHA, CHOPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».

04YeHb XOPOIIIO0 Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha (OPMHpOBaHHe KOTOPBIX HarpaBieHa
JUCLIMIUIMHA, COPMUPOBAHbI HAa YPOBHE He HIDKe «0UeHb XOPOLLIOo»

XOpOILI0 Bce kommereHUMM (4acTM KOMIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
JUCLITUTNHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».

B/IETBOPUTEIb KOMIleTeHIIUM (4acTd KOMIleTeHLUH), H. MHpOBaHHe KOTOPbIX HarpaB/eH
OBJIETBOPHTE Bce kommere ac omrieTe a ¢o OBaHHe KOTO arpaB/jieHa
HO JUCLIIUTAHA, C)OPMHPOBAHLI HAa YPOBHE He HIDKE «Y/[OBIIeTBOPHTEBHO», IIPY 3TOM XOTS OBI
0[jHa KOMITeTeHL{UsI CHOpMUPOBaHa Ha YPOBHE «YZOBIETBOPUTETEHO»

HeyjoB/eTBopuTe | XOTs Obl O7Ha KOMIIeTeHLMst CHOPMHUPOBaHAa Ha YPOBHE «HEY/|OB/I€TBOPUTEJIBHOY.
JIbHO

He 3a4YTeHO

TJI0X0 XoTs1 6bI 0/JHA KOMITETeHLUs1 COPMUPOBAHA HA YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJIbHBIE 3aflaHUsI WM HWHbIe MaTepHa/bl, He00XoAMMBbIe A/ OLIEHKHU
pe3y/IbTaToB 00ydyeHHsi Ha MPOMEXKYTOYHOM aTTeCcTalMM C YKa3aHHeM KpHUTEPHEeB HX
OLIeHUBAHMS:

5.3.1 TunoBbie 3apaHusa (oneHOUHOe CpeACcTBO - KOHTpo/IbHBbIE BONPOCHI) A/ OLIEHKH
chopmupoBaHHocTH KommnereHmuu [TK-1

1. VicTopust OTKPBITHSI MAarHUTHOTO pe30HaHca. BU/ibl MarHUTHBIX pe30HaHCcoB. ObacTu
TIPUMEHEeHUSsI.

2. DNIEeKTPOHHBIN U SiZIepPHBIM MarHUTHbIE IUTI0JIbHbIE MOMeHTEI. [Ipelieccusi ciiHa B MarHUTHOM
riosie. Kymaccrueckoe pacCMOTpeHHe MarHUTHOTO Pe30HaHCa.

3. YpaBHeHus bnoxa. AHanu3 pellieHu ypaBHeHul biioxa Jist ciiyyast MeJjieHHOTO
TIPOXOXK/IeHUs uepe3 pe30HaHC.

4. KBaHTOBOMexaHHYeCKoe ONKUCaHUe sBJIeHUsI MarHUTHOIO pe30HaHca. BeposATHOCTE KBaHTOBOIO
nepexo/ia ¢ mepeBoporoM crvHa. ®opmysa Pabu. CpaBHeHHe € K/IaCCHYeCKUM CTyJaeM.
5. CnvHOBBIN raMuibTOHHMaH. HaxoxkjeHrie cOOCTBeHHBIX 3HaUeHU U COOCTBEHHBIX BEKTOPOB

CIIMHOBOI'0 TaMWIbTOHHWAHA B MaTPUYHOM IIpe/iCTaB/IeHUN.

6. Tonkas cTpykrypa criektpa. [Ipupoza anuzorponuu criekTpoB OI1P. CrivH- opbuTtanbHOe
B3auMo/eicTBUe. Paciienyienye B Hy/1eBOM I10J1€.

7. CBepxTOHKas cTpyKTypa criektpa JIIP. ITIpupoia ©U30TpOMHOro CBEPXTOHKOTO
B3aUMO/eicTBUs. BivsiHMe KOBaleHTHOCTU Ha KOHCTAHThI CBEPXTOHKOI'O B3aUMO/€MCTBUSI.

8. CnMHOBBIN raMU/IBTOHUAH C YUeTOM CBEPXTOHKOTO B3aUMO/IeHCTBHUSL. JHepreTuyeckas
JlrarpaMmMa U CBepXTOHKasi CTPYKTypa CrieKrpa /s ciaydas S=1/2, [=3/2.

9. CynepcBepxXTOHKOe B3aMO/elCTBYE U ero BavsiHUe Ha criekTp JIIP. [IBoiHOM 3/1eTPOHHO-
siIepHBIN pe30HaHC.

10. Crniun-pelieToyHas penakcauys. CnvH-(OHOHHbIE B3aUMO/lelcTBUS. MexaHu3m
Banepa.

11. CrnH-perieTovHast pesiakcanusi. Mexanusmbel Ban-®meka, Opbaxa, broma-Op6baxa.

12.CrninH-CIIMHOBBIE B3aUMOZENCTBUS U UX BIWsiHUe Ha criekTp JIIP. MexaHn3smobmeHHOTo
cy>xeHust iuHui SI1P.



13. Oco6eHHOCTH CTIEKTPOCKOTTMH (peppOMarHUTHOTO pe3oHaHca. OnucaHre ClTMHOBOTO
yropsiioueHust B (heppoMarHeTvkax Ha OCHOBe reii3eHOeproBCKOro
0OMeHHOT0 raMUJIbTOHHAHa.

14. CriuHOBBIe BOJIHBI B (heppoMarHeTke. CyTh U 0COOeHHOCTH )eppOMarHUTHOTO
pe3oHaHca. BnusiHue KprcTaninyeckold MarHUTHOM aHW30TPOIMY Ha Pe30HAHCHYIO YacToTy.

15. AHTH(eppoMarHUTHBINA pe30HaHC

Kputepuu oneHuBanus (o1jeHOYHOe cpecTBO - KOHTpo/IbHBIE BONIPOCHI)

OueHka Kpurepuu oLieHUBaHUs

TPeBOCXO/IHOe BiiaJieHre TTPOrpaMMHBIM MaTepuaioM, TIOHUMaHUe CyL[HOCTH
paccMaTpyBaeMbIX MTPOLIECCOB U SIB/IEHUM, 3HAHHUE OCHOBHBIX TIOJI0XKEHHUM
JUCLMIIMHBI, YMeHHe MPUMeHSATh KOHLIeNTya/IbHbIN anrapaT [Py aHaau3e
TPEBOCX0/THO aKTya/lbHBIX MPo0JieM. JIOrHUeCKy Moc/ie/[oBaTe/IbHbIe, COJIepKaTe/lbHbIe,
KOHKDeTHbIe OTBEThI Ha BCe BOIIPOCHI 9K3aMeHALMOHHOTO OuieTa v Ha
JIOTIOJTHUTE/TbHBIE BOTIPOCHI, CBOOOJHOE BJla/leHre UCTOUHUKaMU. [IpakThdeckas
4acThb Kypca yCITeIIHO BBIIOJIHEHa

YcuepIiblBarollee BlaJeHue IporpaMMHbIM MaTepranioM, [IOHUMaHue CyLIHOCTH
paccMaTpUBaeMbIX MPOLIECCOB U SIBJIEHUH, TBEP/j0e 3HAHKe OCHOBHBIX I0JI0KEeHHUH
JUCLIMTUIMHBI, YMeHHe NPUMEeHSITh KOHLIeNTYa/lbHbIH armapar Mpy aHasm3e
OT/IMYHO aKTyasbHBIX TIpo06sieM. JIornyecku rociefioBartesibHbIe, COZiepKaTeNbHbIe,
KOHKDeTHbIe OTBEThI Ha BCe BOIIPOCHI 9K3aMeHALMOHHOTO OusieTa v Ha
JIOTIOJTHUTe/IbHbIE BOIIPOCHI, CBOOOHOE BIafieHne NCTOUHUKaMU. [1pakTryeckas
4yacThb Kypca YCITeIIHO BbIMO/IHeHa.

TOJIHbIe 3HaHUsI IPOrPaMMHOI0 MaTepuasna, NpaBUIbHOe IIOHMMaHue CyTH
BOIIPOCOB, 3HaHUE OIpe/ie/ieHrH, yMeHHe (JOpMy/IUPOBaTh TE3UCHI U apI'yMEHThI.
OuUeHb XOPOLLO OTBeTsI OC/e/j0BaTebHbIE U B 11e/IOM NpaBU/bHbIE, XOTS JOMYCKal0TCS
HETOYHOCTH, 3HAKOMCTBO C OT/le/IbHbIMU TeopUsiMU U (pakTamu. ITpakTrueckas
YyacThb Kypca yCIIeIIHO BbIMO/IHEeHa.

JI0CTaTOYHO TI0JIHbIE 3HAHKS TPOrPaMMHOI0 MaTepuasa, MpaBUIbHOe TIOHHMaHue
CyTH BOTIPOCOB, 3HaHHe OTpe/iesieHnH, yMeHre (hopMyTMpoBaTh Te3UChI U
aprymeHThl. OTBeThI IIOC/Ie/j0BaTe/IbHbIE U B 1{e/I0M IPaBU/IbHbIE, XOTS

xoporto JIOTYCKAIOTCSI HETOYHOCTH, TIOBEPXHOCTHOE 3HAKOMCTBO C OT/Ie/IbHBIMU TeOPUSIMU
U (pakTamu, ZOCTaTOUHO (popMasIbHOE OTHOLIIEHHE K PeKOMEHOBAHHBIM /IS

MO/IrOTOBKY MaTrepuanam. [IpakTuueckasi yacTb Kypca yCIIellIHO BbIMIO/IHEHa.

(b parmMeHTapHbIe 3HaHUSI, PaCIIbIBUAThIe TIpeACTaB/ieHus o ripeaMeTe. OTBeT
COZIeP)KUT KaK IpaBU/IbHbIE YTBEPsKAeHHUs, TaK 1 OIIMOKH, BO3MOKHO,
Y0BIETBOPUTETBHO rpyObie. VICIIBITYeMBIi TI7I0X0 OPUEHTHUPYeTCS B yueOHOM MaTepuasie, He MOXeT
YCTPaHUTb HETOYHOCTH B CBOEM OTBeTe Jla)ke MOC/Ie HaBOASLIMX BOMPOCOB.
[TpakThueckas 4yacTb Kypca YCIIellIHO BbIIIOJIHeHa

HeyJOBJ/JIETBOPDUTE/IbBHO | OTCYTCTBHUE OTBETA XOTHA OBl Ha OJVH M3 OCHOBHBLIX BOIIPOCOB, b0 pr6ble
OILIMOKY B OTBeTaX, I10/IHOe HeIllIOHMMaHKe CMbIC/Ia HPOGHEM, He 10CTaTOYHO

IMOJ/IHOE BJlaJleHne TepMHHOHOFHEﬁ. HpaKTI/ILIeCKaH YaCTh KypCa He BbITIO/IHEHA WU




OueHka Kpurtepuu oLieHUBaHUs

BBITIO/IHEHA He B II0JIHOM 00BeMme.

OTCYTCTBUE OTBeTa Ha 06a OCHOBHBIX BOIPOCa, MO0 rpyObie OMOKY B OTBETax,
TJI0XO0 TI0/THOe HeTIOHMMaHKe CMbIC/Ia TIpo6sieM, He Bila/ieHre TePMUHOJIOTHEN.
[TpakTHueckas 4yacTb Kypca He BBIIIOJIHEHA WK BHITIONIHEHA He B TIOJTHOM obbeMme.

6. YueGHO-MeTOAMUECKOEe M HH(OPMaLMOHHOE 00ecrieyeHHe JUCIUILTHHBI (MO/1y/1s1)

OcHoBHas MTeparypa:

1. Abparam A. DneKTpOMarHUTHBIN MapaMarHUTHBIN Pe30HaHC IePeX0/IHbIX HOHOB : [B 2 T.] : mep. C
auri. T. 2 / op pep. C. A. Anstinynepa u I'. B. Ckopoukoro. - M. : Mup , 1973. - 349 c. - 2.31., 2 3Kk3.

[oronHuTebHAs TUTEpaTypa:

1. TTyn Yapn3. TexHuKa 3MP-CHEKTPOCKONHH : TIep. € aHrJ1. / 1iof pea. JI. JI. [lekabpyHa. - M. : Mup,
1970. - 557 c. : un. - 3.31., 1 3K3.

2. Kpunuuik I'eopruii Cepreepnu. ®u3rKa MarHUTHBIX SIBJIEHHUH : [yue0. mocobue st pus.
CrieliuanbHOCTel BY30B]. - 2-e u3f,., Aor. - M. : I3a-Bo MI'Y, 1985. - 336 c. : un. - 0.95., 3 3k3.

[TporpammHOe obecrieueHrie U VIHTepHET-peCcypChl (B COOTBETCTBUU C COJIePXKaHUEM IVCIUTUIAHBI):
He UCII0JIb3YHTCS

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

YueOHble ayUTOPUM [i/isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa30oBaTe/bHOM
MPOrPaMMOM, OCHAIeHbl MYyJIbTUMeAUWHBIM 000pyJ0BaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
cpeAcTBaMu 00yYeHHsl.

[MTomelijeHyst 151 CaMOCTOSITeIbHOM paboThl 00yYarOLMXCs OCHAIL|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOJK/IIOUeHUs1 K ceTd "VHTepHer" u obecrieyeHbl [OCTYTIOM B 3JIEKTPOHHYIO
MH(pOpMalMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

ITporpaMma cocTtaBieHa B cooTBeTcTBUM C TpeboBanmsvMu PI'OC BO 10 HampaB/ieHUIO
noaroroBku/cneruanbHocTh 03.03.02 - dusuka.

Astop(bl): ExxeBckuii Asiekcanzip AJieKCaH[pOBUY, JOKTOP (PU3UKO-MaTeMaTHUECKUX HayK,
ripoceccop.

3aBenyroumii kKaeapoii: [1aBnoB JMutpuii AyekceeBud, JOKTOP (Pr3UKO-MaTeMaTUUeCKUX Hayk.

ITporpamMma oz00peHa Ha 3ace[JaHUM MeTOANUECKOM Komuccuu ot 23.12.2025, mpotokon Ne 6/H.
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