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1. HEJIX U 3AJJAYU JUCIHUTTJIMHBI
esin 0ocBOCHUA TUCHUTIIMHBI (MOYJIfA):

[{enpro OCBOEHUS AUCUUIUINHBI SBJSIETCS] U3Yy4YEHHE OCHOBHBIX BOIIPOCOB TEOPUU U
MPAKTUKH TOMEHHON CTPYKTYPhl MATHETUKOB.

3apaun:

3azayaMi OCBOEHUS JUCIHUIUIMHBIL SBJSIIOTCS (POPMHUPOBAHHE M PAa3BUTHE Y OOyYarolIMXcs
MPEICTABJICHUI O IOMEHHBIX CTPYKTypaxX pa3IMuyHOTO THUIIA, a Takxke o cBsi3u JC ¢ KpucTammnyeckon
CTp}IKTypOI\/'I MAaro€TukoB, AOMCHHBIX rpaHHuax B MACCHBHBIX 06pa3uax U TOHKHUX MAarHHUTHBIX
IIJICHKAaX. HpaKTI/I‘IeCKOG OCBOCHHC CTy,I[GHTaMI/I paBJ'II/ILIHBIX MCTOOIUK pvaeTa napaMeTpOB ﬂOMGHHOfI
CTp}IKTypBI MAarHe€TukKoOB.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OOII
Hukn (pa3znen) OIl: b1.B.JIB.04b1.B
TpedoBaHus K NpeABAPUTEIbHOI MOATOTOBKE 00y4aIOIIErocs:

JuddepenunanbHble ypaBHEHHS

O06paboTka 1 aHaIM3 NaHHBIX (PU3UYECKOTO IKCIIEPUMEHTA
YucreHHbIe METOJIbI 1 MATEMaTHYECKOE MOJICITHPOBAHHE
DNEKTPUYECTBO U MarHeTU3M

DNeKTpoIMHAMHUKA

®uznka KOHAEHCHPOBAHHOTO COCTOSHUS BEIIECTBA
®u3nKa MarHUTHBIX SIBICHHI

JAucuMmImHbl (MOAYJ/IM) M PAKTHKH, JI1 KOTOPbIX OCBOCHHE TAHHOM THCHHUILINHBI
(MoayJis1) He0OX0AMMO KaK NmpeaumecTBylolee:

HayuHo-uccnenoBaresnbckas padbota
[IpenaumuiomHas npakTuka
3. OFPBEM JJUCHHUITVINHbI

O01mas Tpya0eMKOCTh 33ET
YacoB 110 yu4eOHOMY IUIaHy 108
B TOM YHCJI€:

ayAUTOPHBIC 3aHSTHS 52
CaMOCTOSITEJIbHAs paboTa 36

4. INTAHUPYEMBIE PE3YJIBTATbBI OBYYEHUS 110 JUCHUIIINHE,
COOTHECEHHBIE C INTAHUPYEMBIMHU PE3YJIIbTATAMHU OCBOEHUA
OBPA3OBATEJIbHOM ITPOTPAMMBI

[1K-2.2: Ananusupyet Gpu3nuecKue siBICHHUs U MPOLECCHl U COCTABIISAET OTUET 110 TeMe
MCCJIEIOBaHMsI UJIU 110 PE3yJIbTaTaM IPOBEIECHHBIX IKCIIEPUMEHTOB

[IK-3.1: OcymiecTBisieT aHanu3 TaHHBIX C IPUMEHEHHEM MATEMAaTUYECKUX METOJI0B U
MH(GOPMALIMOHHBIX TEXHOJIOTUI

5. BUJbl KOHTPOJIA

Bunel koHTpOJISI B cemecTpax:

3a4€THI | 7

6. SAA3BIK ITPEIIOJJABAHUA

SI3BIK IpenogaBaHusi: pyCCKUM.



7. CTPYKTYPA U COAEPKAHUE JTUCHUITJIMHBI (MOAYJISA)

Kon
3aHAT.

HaumenoBaHue pa3xeiioB u
TEM

Bun
3aHATHSA

Cemectp
/ Kypc

Yacos

HcTou-
HUKH

IIpumeyan-
ue

Pasnen 1. 1. Beenenue

11

JloMeHbI B
MarHuTOyMOPsI0YEH "HBIX
KpHUCTaJUIaX. OcobenHoctu
IIPOLIECCOB HaMarHUYUBaHUS
(beppOMarHeTUKOB. l'unoresa
Beiicca 0 CYILLIECTBOBAHUH
(beppOMarHuTHBIX JIOMEHOB.
DKcrepUMeHTaIbHbIE
JI0Ka3aTelbCTBA CYILECTBOBAHUS
JIOMEHOB B (heppOMarHeTHKax.

Jlex

Jd1.2
J1.1J12.1
2.2

Pasnen 2. 2.
DKCTepuMeEHTAIbHBIC METOIBI
HCCIIEAOBAHNS JTOMEHHOH

CTPYKTYPBI.

2.1

Onrtuyeckue MeTonbl.  Meton
addexra Keppa. Bunst adpdexron
Keppa: TIOJISIPHBIN,
MEpUIUOHAIIBHBIN u
SKBAaTOPUAJIbHBIN. Cxema
oOpa3oBaHUs KEPPOBCKOI'O
KoHTpacTa. [IpenmymiectBa u
HEJIOCTaTKU  Meroja. Meron
s dexra Dapajest U TPAaHULIBI €T0
IIPUMEHUMOCTH. Meron
MarHUTHBIX MOPOITKOBBIX
OCaJKOB AxynoBa—burepa.
[IpeumyniectBa M HEIOCTATKU
METO/1a. Meron LaparivH.
DKCrepUMEHTAIbHbIE METOJIMKU
peanuzanuu MeToj1a
MOPOIIKOBBIX OCaJIKOB. MeTon
HEHUTpOHOTpaQUU U MPUMEHEHHE
ero TUISt UCCJIETOBaHUS
MarHUTHBIX CTPYKTYP "
JIOMEHHOM CTPYKTYpPBI
MarHUTOYTOPSAA0YEH-HBIX
KpHUCTAJIJIOB.
JIOPEHIIEBCKOM
MHUKPOCKOIIHH.
MarHuTHO-CHJIOBOM
MHUKPOCKOIIHH.

Meton
3JIEKTPOHHOM
MeTton

Jlek

J1.2
J1.1J12.1
J2.2

2.2

DKClepUMEHTAIbHbIE ~ METOJIbI
BBISIBJICHUS JIOMEHHOI
CTPYKTYpPbl MAarHETUKOB

Cp

Jd1.2
J1.1J12.1
J2.2

Pazmen 3. 3. OCHOBHBIE THIIBI
B3aMMOJICHCTBUI B
MarHATOYTIOPSIIOYEHHBIX
KpHUCTaJIax




3.1

OOMeHHOe B3aMMOJEHCTBUE, €ro
npupozaa u SHEPTHUSL.
BsaumopeiictBue
dbeppoMarHeTika C  BHEIIHUM
MarHuTHBIM IOJIEM, €T0 IPUpPOAA
u SHEPTHUS. CoOcTBEeHHOE
pa3MarHM4YMBaronIee noJie
dbeppoMarHeTuka.
Maruurocratuyeckass — dHEPIHs.
PasmaranuuBaromuin dbaxrop.
SIBrenue MarHUTHOMN
KpHUcTaorpadguyeckoi
aumzotpormnu  (MKA).  Ocu
JIETKOTO u TPYZHOIO
HaMarHUYMBaHUA. [Tone
anuzorponuu. PopMbl 3anUCU
sHeprun MKA nns kpucramioB
pa3IUYHBIX CUHTOHMIA.
ITono>keHNsT PENMyIECTBEHHBIX
HaIlpaBJIE€HUN HaMarHU4YMBaHUSI.
Junarpammel MKA IS
KyOMYeCKHX,  OJHOOCHBIX H
TETPAarOHAJIBHBIX  KPUCTAJLJIOB.
Paznuunbie THODBL MKA B
OJIHOOCHBIX MarHeTHKax.
OKCHepUMEHTAJIbHbIE JaHHBIE O
BeJIMYMHE KOHCTAHT U Tune MKA
(eppOMarHuTHBIX ~ MaTEpPHAJIOB.
Hpyrue BUJIBI MarHuTHOMN
AHU30TPOIINH. AHuszorponus
(bopMmBI. Hagenennas
OpUEHTAIlMOHHAs  aHW30TPOIIHS.
OOmeHHast ~ OJHOHAIPABJICHHAs
anuszorpornus.  IloBepxHocTHas
AHU30TPOIIHSL. Yupyrue u
MarHuTOyINpyrue
B3aUMOJICVCTBHUS B
(dbeppoMarueTukax. SABnenue
MarHUTOCTPUK-1IUH, ero
OposiBIICHUsT W (u3ndeckas
npupoia. MarHUTOCTPUKITMOHHAS
nedopmanus. Marauroynpyras u
yOpyrasi SHEprUH.

Jlek

J1.2
JI1.1J12.1
J2.2

3.2

OOMEHHOE B3aUMOJENCTBUE
MaraurokpucTamnyecKas
aHN30TPOTIHSI

J1.2
JI.1J12.1
J12.2

Paznen 4. 4. DxcnepuMeHTaNbHbIE
JTAHHBIE O JOMEHHBIX CTPYKTypax
B (peppOMarHeTHKax




4.1

JloMeHHbIE CTPYKTYPBI
KPHCTAJJIOB C OJHOOCHOH
cummerpued u  MKA Ttuna
«J1erKas OCBb». Crpykrypa
«3BE3[I0YEK» W  «I0J0C» B
MaCCHUBHOM KpHUCTAJLIE.
H3meHneHne KOH(pUTy "paluu
JOMEHOB B  3aBHCHUMOCTH  OT
OpHEHTALUU IIOBEPXHOCTHU
HaOIr01eHUS OTHOCHUTEJIBHO
KpucTamorpadguyeckoii ocu cC.
«JlabupuHTHas», «COTOBas» U
«CIHpaNbHAsH» CTPYKTYpa TOHKHUX
IJICHOK. Kondurypanmu
JIOMEHHBIX CTPYKTYpP B pEaJIbHBIX
kpuctaimax. OcobeHHOCTH U
MHOrooOpasue JIOMEHHBIX
CTPYKTYP B OJIHOOCHBIX
kpuctainax ¢ MKA tuna «erkas
OCb» M «JIerKas IUIOCKOCTbBY.
XapakTepHble KOH(Urypauu
OCHOBHOM UM  IIOBEPXHOCTHOM
JIOMEHHBIX CTPYKTYp B
KyOH4YecKux Mar"eTHKax.
3aBUCUMOCTh BHUJA JIOMEHHOMN
CTPYKTYpBbI oT
KpuCTaJIIIorpaduueckoin
OpHEHTALN MIOBEPXHOCTHU
HaOJII0/ICHUS.

Jlek

J1.2
JI1.1J12.1
J2.2

4.2

AHanu3 JIOMEHHOW CTPYKTYpBI
maraeTukoB ¢ MKA tuna "ocsk
JIETKOTO HaMarHnyuBanus"

JI1.4 J11.2
J1.3
JI1.1J12.1
J2.2

Pasnen 5. 5. OcHOBHBIE OHATUSA
TEOPHH JIOMCHHOU CTPYKTYPHI

5.1

MarauTtHble JOMEHEL. [[oMEHHEIE
rpaHuilbl U UX Tunbl. JlomeHHas
CTpYKTypa MarHeTMka H €€
[apaMeTpBbl. Knaccudukanus
MOJENEe JTOMEHHBIX CTPYKTYP.
BiusgHre NOMEHHON CTPYKTYypbI
Ha ¢buznueckue CBOMCTBaA
dbeppomarneTukoB. PaBHOBecHOE
COCTOSIHUE MaCCHBHBIX
MarHUTOYIIOPSAI0YEH "HBIX
kpuctaymoB. OOImIas MOCTaHOBKA
3alayd O JJOMEHHOH CTPYKType.
MopaenpHbIi U MUKPOMAarHUTHBIN
11(0310:Ce)i

Jlex

J1.2
JI.1J12.1
J2.2

5.2

Teopust IOMEHHOH CTPYKTYypbI
MarHeTHKOB

Paznen 6. 6. JloMeHHBIE TPaHULIBI
B MAaCCHUBHBIX KPUCTAJIAX




6.1

Monenb  TUIOCKUX  JIOMEHHBIX
IpaHuIl B MaCCUBHBIX
dbeppomarnerukax. Jlge mopenu
pa3BopoTa BEKTOpa
HaMarHMYeHHOCTH BHYTpU
JOMEHHOU TPaHULIBI.

[TpubnkeHHas OLEHKA SHEPTrUu
U I[IUPUHBI JIOMEHHBIX TPaHUILL.
Crporoe paccMOTpeHHE 3aaul O

JOMEHHBIX rpaHuLax B
MAaCCHUBHBIX KpHCTaJIax B
MOJEIH Jlannay—JIudmmma.

Orpanuuenus Mojenu. Tumbsl
JIOMEHHBIX T'PaHUI] B OJTHOOCHBIX
U KyOMYecKMX  KpHUCTajlax.
BnusiHue opueHTanuu Mi0CKOCTH
IpaHUIBl Ha €€  DHEPIHIo.
VYcnoBue OTCyTCTBUSI MAarHUTHBIX
IIOJIFOCOB Ha JIOMEHHOM I'paHULE.
BeiObop cucremMbl  KOOpAMHAT,

CBSI3aHHOM HOpMaAJIbIo K
IIJIOCKOCTH T'paHUIIBI. Cxema
pa3BopoTa BCKTOpPa
HaMaroHmd4€HHOCTH BHYTpH

rpanunsl.  Pemlenne 3agauu o
JIOMEHHOM TpaHULE C Y4YEeTOM
JIByX DOHEpruii: oOMEHHOM U
MKA. Beipaxenust st pacuera
MMOBEPXHOCTHOM IUIOTHOCTH
SHEPrUM W IIUPHUHBI JTOMEHHBIX
rpanuy sroboro Tuna. OOmias
METOJINKa pacuera
MMOBEPXHOCTHOM IUIOTHOCTH
SHEPrUM  TPaHUI]  PA3IUYHBIX
tunoB. OHeprus 1800 HoH
IPaHULBI B OJIHOOCHOM
KpUCTaJIJie. 3amuCh BbIPAXKECHUS
st sHeprun MKA ky6uueckoro
KpHUCTaJula B CHCTEME KOOpJUHAT,
CBSI3aHHOM C  HOPMalbI0 K
IUIOCKOCTH TPAHMIBL.  DHEPTHs
900-upix rpanur; Tuma (100);
(110) m (111) B kyOumveckux
kpuctamuiax. JHeprus 1800-HbIX
TPAHMIL B KyOH4ecKux
KpHUCTaJIIax U 170.¢
IIPEUMYIIECTBEHHAs OPUEHTALUS.
Pacyer  mmpuHbI 1800-H01

TPaHMIIBI B OJHOOCHOM
KpHUCTaJIe. DddexTuBHaAsA
UprHa i METObI ee
OnpeaeIeHUs. JlomeHHbBIC

rpaHMIbl OECKOHEYHOH MIMPUHBI
B KyOH4ecKoM KpHUCTaJIe.
BrnusiHre MarHUTOCTPHUKITNH HA

Jlex

JI1.3 J11.4
J1.2
JI1.1J12.1
J2.2




UIMPUHY U SHEPTUIO0 JOMEHHBIX
TpaHull.

6.2 |CrpyKTypa JOMEHHBIX TPaHHUL. Cp
Paznen 7. 7. JlomeHHBIE TpaHUIIBI
B TOHKHX MAarHUTHBIX IUIEHKAX

7.1 |Tomkme wMaruuTHble IUIeHKH |Jlek

(TMII).  MarnuTtocraTuueckas
JHEpIusl JIOMEHHOM TpaHULBI B
TMII. JlomeHHBIE TpaHULBl C
pa3IMYHBIM THUIIOM  Pa3BOPOTa
BEKTOpa HaMarHu4eHHOCTH
BHYTpHU I'paHULIbl: rpaHuLbl biioxa
n Heens. Pemenue 3amaum o
rpanvnax binoxa u Heems B
MOJIENN Heens. Ouenka
KpuTH4yecko Toimuabsl  TMII
nepMasuios. JIOMEHHbIE I'PaHUIIBI
C nonepeyHbIMu cBsa3saMu B TMIL.
Crpykrypa IPaHUI] c
MIOIIEPEYHBIMU CBA3SIMU.

Pasnen 8. 8. Mouenn OCHOBHOM
JIOMEHHON CTPYKTYPbI B
MAaCCHBHBIX KPHCTAJLIAX




8.1

[TpuHIUIIBI TOCTPOCHUST MOAEIEH
JTOMEHHOM CTPYKTYDBI.
Knaccudukamms MOJIENEN.
Marnutaeie  ¢a3el. Mogens
Kurrens — Monenr MOOJI0COBOM
JTOMEHHOM CTPYKTYPBI
OJIHOOCHBIX MarHeTUKOB.
OrpanunueHus MOJIEIIN.
MarnuTtoctaTuueckass —~ dHEprus
CTPYKTYPBHI. 3aBUCHUMOCTh
mwupuHbl  1800-HBIX  TOMEHOB
pa3MarHMYE€HHOIO KpHUCTaia OT
€ro TOJILIMHBI. DHEPreTuyYecKas
BBITOJIHOCTh o0Opa3oBaHUs
JIOMEHHOM CTPYKTYpPBbI B
MAaCCHBHBIX KpHUcCTaJiax.
OpHonoMeHHOe COCTOSIHHE
MarHeTuka. JKCIIEpUMEHTAIIbHbIE
MOATBEPKICHUS MoeNd. Moenb
COTOBOM JOMEHHOM CTPYKTYpBI.
[Tapametpsl u SHEPrus
CTPYKTYPBHI. [lonsiTue 0
[J[J-nmonpaBke. Y4yeT 0O0BEMHBIX
MAarHuTHBIX  3apsJ0B  BHYTpHU
HU3KOAHU30TPOITHBIX
MarHeTukoB. BreBox dopmysl
I oueHku [ []-mompaBku.
3aMKHYTbIE JTOMEHHBIE
CTPYKTYpPBI B KyOMYeCKHX
KpHCTaJLIaxX. Mogens
Jlangay—JIudmmna. VYuer
MarHuTOynmpyroro  BKJaja B
OOIIlyI0 SHEPrHI0  CTPYKTYPHI.
OrpanudeHust MOJIEIIN.
3aBUCUMOCTh IIUPUHBI JTOMEHOB
OT TOJIIIUHBI KpUCTAJUIA.

Jlek

J1.3 J11.2
JI1.1J12.1
J2.2

8.2

Mopnen AOMEHHBIX CTPYKTYp B
OJIHOOCHBIX MarHeTHKaX

Cp

Pazgen 9. 9. IloBepxHOCTHBIE
JIOMEHHBIC CTPYKTYPbI




9.1

Monenb MMOBEPXHOCTHOM
JTOMEHHOM CTPYKTYpPBI
OJTHOOCHBIX KpHUCTAJIJIOB.
N3meHeHns 0CHOBHOM MTOJI0COBOM
CTPYKTYpbI NPU MNPUOIMKEHUH K
MOBEPXHOCTHU MacCUBHOTO
KpHUCTaJlja. Kputnueckue
TOJIUHBI KpucTauia. [lomeHHas
CTpYKTypa c BOJIHUCTBIMH
rpaHuIaMHU. [TapameTtpsr
BOJIHUCTOCTH CTPYKTYPHI.
Bonnucras nqoMeHHas CTpyKTypa
C JOMOJIHUTEIBHBIMU JOMEHAMHU.
3aBUCUMOCTH IIUPUHBI JOMEHOB
OT TOJIIUHBI KpUCTANIA U UX
JKCIIEPUMEHTAIbHBIC
MOATBEPKICHUSI.
[ToBepxHOCTHBIE JIOMEHHBIE
CTPYKTYpbI B KyOH4ecKHx
KpHUCTaJIIax. [TpuuuHbI
BO3HUKHOBEHHUSI. OcHoBHbIE
Mozxenu  CcTpykryp.  Ilmockas
MOJIeTh pa3BeTBIECHHOU
JOMEHHOM CTPYKTypbl U €€
MapaMeTpBbl. 3aBUCUMOCTHU
IIUPUHBI JIOMEHOB OT TOJIIIHMHBI
KpUCTAJIJIOB. Crpyxkrypa
«eJoYeK» U ee MOIU(HUKAIHH.
N3menenne KOH(UTypaIiu
«eToYeKk» B 3aBUCUMOCTH OT
KpucTaIorpaguaeckoi
OpHUEHTAINH TUTOCKOCTH
HaAOJTIOICHUSI.

Jlek

J1.3
JI1.4J12.1
J2.2

Paznen 10. 10. JlaGopaTopHbie
paboThI

10.1

OcBoeHue METOIUKH
MPUTOTOBIICHHE

MeTauiorpagudeckux  nUIHQOoB
JUIE  WCCIICJIOBAHUS  JIOMCHHOM

CTPYKTYPBHI.

JIa0

J1.4 J11.2
J1.1J12.2

10.2

N3yueHne npueMoB ONTHYECKOH
MHKPOCKOIIMM B HCCIIEJOBAHUAX
JIOMEHHOU CTPYKTYPBI.

JIab

10.3

N3ydyeHne NOMEHHOH CTPYKTYpbI
MarHeTHKOB METOJ0OM
ITOPOIIKOBBIX OCAJKOB

JIa6

10.4

N3ydyeHne NOMEHHON CTPYKTYpbI
MarHeTUKOB MarHUTOONITUYECKUM
METOJIOM ToJsipHOTO 3(dekTa
Keppa.

J1ab

10.5

N3ydyeHne NOMEHHON CTPYKTYpbI
MarHeTMKoB MeToaoM 3(ddekTa
Dapanes.

J1ab




10.6 [M3yuenue momeHHOH CTPyKTypHI|Jlabd 7 6
MarHeTUKOB METOJIOM
MarHUTHO-CHJIOBOM
MUKPOCKOIIHHU

10.7 [DxcnepuMmeHTaIBHBIC metoasl | Cp 7 20

BBISIBJICHHUA u peructpannuun
JAOMCHHBIX CTPYKTYP MaroH€THUKOB.
Amnanuz MOJIYYCHHBIX
OKCIICPUMCHTAJIbHBIX JaHHBIX.

Cnmcok 00pa3oBaTe/ibHbIX TeXHOJIOT il

1 [AxtuBHOe cnymanue

2 |adopmannonnsie (IHQpPOBHIE) TEXHOIOTHH

3 Texnomaorun Pa3BUTHA KPUTUYICCKOT'O MbIIIJICHUSA

8. OHEHOYHbIE MATEPHUAJIbL JI51 IPOBEJEHUA TEKYIIEA "
INTPOMEXKYTOYHOU ATTECTALIUA

8.1. OueHoYHbIEe MaTepHAJIbI /ISl IPOBEICHHUA TEKYLIel aTTecTallul

Cwm. [Ipunoxenne 1

8.2. OueHoYHbIEC MaTepHAJIBI /ISl IPOBEACHHUS MIPOMEKYTOYHOM aTTECTALMHU

Cwm. ITpunoxenue 1
8.3. TpeOoBaHMsi K peMTHHT-KOHTPOJIIO

B cemecTpe mpoBoAuTCS 1Ba KOHTPOJIBHBIX MOIYJISL.

| Mmomynb — 20 6amtoB. [TucemenHsIit onpoc 1o Teopuu (10 Bonmpocos) — 20 6aios:

1o 2 Gayia — 3a MpaBUJILHBIN OTBET Ha KaXKJIbIH BOTIPOC, TI0 1 GaylTy — 32 HETIOJIHBIN OTBET.
Il moynb — 40 6amnoB. [TuceMmennsiid onpoc 1o Teopuu (10 Bonpocos) — 20 Gamios:

1o 2 Gayia — 3a MpaBUJIBLHBIN OTBET Ha KaXKJIbIH BOTIPOC, TI0 1 GaylTy — 32 HETIOJIHBIN OTBET.

JlaGopaTtopHubie paboTsl (6 padoT) — 20 6ayIoB.

9. YYEBHO-METOJNYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUILIMHBI (MOLYJIS)

9.1. PexoMeHnayeMasi IuTEpaTypa

9.1.1. OcHoBHasi JuTEpaTYypa

Hludp

Jlureparypa

J1.1

I'peuniikun, Banosa A. U., 3urept, Manbimkuna, ComnH, MarHuTHbIE CBOMCTBA U
JIOMEHHasi CTpYKTypa criaBoB ['eiiciepa, TBeps: TBepcKkoi rocy1apCTBEHHBIN
yHauBepcurtet, 2021, ISBN: ,

URL.: http://megapro.tversu.ru/megaPro/UserEntry?Action=FindDocs&ids=5467135

JI1.2 | Kapnenkos, Kapnenkos, /lynaeBa, Xosaiino, KamyHos, 3oHHbIe deppo- 1
dbeppumarneruku, TBepb: TBepckoit rocyaapcTBeHHbIN yHuBepcuret, 2021, ISBN: ,
URL.: http://megapro.tversu.ru/megaPro/UserEntry?Action=FindDocs&ids=5277274

JI1.3 |Matyxun B. JI., Epmakos B. JI., ®usuka tBepnoro tena, Cankt-IlerepOypr: Jlans, 2022,

ISBN: 978-5-8114-0923-5,
URL: https://e.lanbook.com/book/210305




JI1.4

Wxan A. B., [Iponieccesl mepeMarHnauBaHus U JOMEHHAs CTPYKTypa (heppOMarHeTUKOB,
Kpacnosipck: Kpacl’AY, 2017, ISBN: 978-5-94617-418-3,
URL.: https://e.lanbook.com/book/130146

9.1.2. JlonoJiHMTEIbHAA JIUTEPATypa

HIudgp

Jluteparypa

J2.1
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10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJIMHBI (MOLYJIS)

Ayaur-1 OobopynoBanue

3-40

KOMIUIEKT y4eOHOIl Me0eny, BOJBTMET, 9KPaH HACTEHHBIN, KOHTPOJUIEP, CKAaHEPhI JIJIs
BOJITMETpa, AByxdasusie LOCK-in ycuaurenn, kommnproTepsl, ycranoBka "MurmieHs"

3-38 KOMIUIEKT y4eOHo#l Mebenu, medb TpyOUaTasi, MOHUTOPBI, IPOEKTOP,
(OTOMHUKPOCKOI, BAKYYMHBIE TIOCTBI, BECHI JA0OPATOPHBIE, KOMMYTATOpP,

3-24 KOMIUIEKT y4eOHOI MeOenn, MUKpOCKoIibl, komnbioTepsl, CTM rosoBka c
NpeLyCHIIMTENIEM, KOJIAK aKKyCTHYECKUI BUOPO3AIINTHI, KOMIUIEKT OJIOKOB JUIsI

3-26 KOMIUIEKT y4eOHOU MeOenn, KOMIIEKT 0b6opynoBanus "CucreMa jsi 30HHOW OYMCTKH

II0JIYIIPOBOJIHUKOB'", IPECC TMAPABINYECKUIL, AIeKTponeyuy, ycraHoBka "Jlonen-1",




11. METOJUYECKUE MATEPHUAJIBI JIVISI OBYYAIOIUXCSI IO OCBOEHUIO
TV CHUTIIMHBI

Bonpocs! 111 TOATOTOBKHM K MMCbMEHHBIM OIIPOCAaM PEUTUHIOBOI'O KOHTPOJIS.

1. aiiTe moyiHOE ONPEEICHNUE CIIELYIOIIUM ITOHATHIM:

— (eppOMArHUTHBIN TOMEH;

— JIOMEHHas TPaHuIIa;

— JIOMEHHasl CTPYKTypa.

2. Hanumure BbIpaykeHUE 1711 FHEPTUU MAarHUTOKPUCTAIUIMUECKON aHU30TPOIIUHU IS
MarHeTUKOB CJEIYIOLINX THIIOB:

— KyOHU4eckux;

— TeTparoHaJIbHbIX;

— I€KCaroHaJbHBIX.

3. CKOJbKO OCel JIETKOro HaMarHM4MBaHMsI UMEIOT MarHETUKH CIIEAYIOIIUX THUIIOB!

— ogHoocHEBIe ¢ K1>0;

— kyouueckue ¢ K1>0;

— kyOuueckue ¢ K1<0?

4. Ilepeuncnaute BO3MOXHBIE THIIBI JOMEHHBIX T'PAHUI] MATHETUKOB CIEAYIOIINX

THUIIOB:

— omgHOoOCHBIX ¢ K1>0;

— KyOuueckux ¢ K1>0;

— kyonueckux ¢ K1<0.

5. UeMy paBHa OBEPXHOCTHAs MJIOTHOCTh SHEPTUU JOMEHHBIX I'PAHUL] CIEAYIOINX
THUIIOB:

— 1800-ub1x JII" B 01HOOCHBIX KpucTaiax ¢ K1>0;

—  900-meix [II" B KyOHueckux kpucramiax ¢ K1>0 (n[10] <100>);

— 1800-ub1x II" B KyOuueckux kpucramiax ¢ K1>0 (nlJ[] <100>)?

6. UeMy paBHa 3¢ deKTHBHAs NIHUPUHA JOMEHHBIX TPAHMUIL CIEIYIOIIIX THIIOB:

— 1800-ub1x JII" B 0;1HOOCHBIX KpucTamiax ¢ K1>0;

— 1800-up1x II" B KyOuueckux kpucramiax ¢ K1>0 (nlJ[J <100>);

— 1800-up1x II" B KyOuueckux kpucramiax ¢ K1<0 (nJ[] <111>)?

7. KpaTko onummre CTpyKTypy HTOMEHHBIX TPAHHUIL CIEIYIONINX THUIIOB U YKAXKHUTE B
KaKMX MarHeTUKaX OHU Pean3yIoTCs:

— AI' bnoxa;

— JAI" Heens;

— A" ¢ monepeyHbIMU CBA3SIMH.

8. Kpatko onuiuTe TeopeTuuecKre Cieayrolne MoIein TOMEHHON CTPYKTYPHI.

— mojenb Kurrens;

— Mmoaenb cotoBoit JIC;

— moaenb Jlangay-Jludmmna.

9. KakoBa 3aBrCUMOCTb IIUPHUHBI JOMEHOB ( | ) oT Tonmmub kpuctamia ( D ) s
JIOMEHHBIX CTPYKTYp CIEIyIOIINX THIIOB:

— ocHoBHo# JIC Kurtens;

— ocHoBHoi JIC Jlannay-JIndmmna;

— noBepxHOCTHOU JIC 0JTHOOCHBIX KPHCTAJIOB?

10. Ilepeuncnure KOHPUTYpALIUU JOMEHHBIX CTPYKTYP, KOTOPBIE SKCIIEPUMEHTAIBHO
HAOJIOTAIOTCS B MATHETUKAX CIICTYIOIIUX THIIOB:

— B MAaCCHBHBIX OJHOOCHBIX MarHETHKaX;

— B TOHKHX TJIEHKAaX OJTHOOCHBIX MarHeTUKOB;

— B KyOMUECKUX MarHeTHKax.

Bompocs! 11t TIOATOTOBKH K 3K3aMEHY:

1. CoiicTBa (eppoMarHeTHKOB U Tumnoresa Beiicca.

2. DKCIEpUMEHTAIbHbIE METO/IbI UCCIIETOBAHUS IOMEHHON CTPYKTYPHI.

3. DKcrepuMEeHTaJIbHbIE JaHHBIE O IOMEHHOM CTPYKTYpe (eppOMarHETHKOB.



4. OCHOBHBIE TTOHSATHS TEOPUH IOMEHHOMN CTPYKTYpHhL. JlOMEHBI, JOMEHHBIEC TPAHUIIBI,
JIOMEHHAas CTPYKTYypa.

5. /IBa moaxoa K peleHuIo 3aa4 O JIOMEHHOM CTPYKTYpE.

6. [TpuOnkeHHas OlleHKa SHEPTUU U IHUPHUHBI JOMEHHBIX TPaHUI] B MACCUBHBIX
KpHUCTaJLIax.

7. TUNBl JOMEHHBIX TPAHUI] B OAHOOCHBIX U KyOMUECKHUX KpHCTasUIax.

8. O01ee perieHue 3a/1a4 O JOMEHHBIX TPaHHUIAX B MACCUBHBIX KpPHCTaJUIAX.

9. Oueprus 1800-HbIX JOMEHHBIX T'PAHUI] B OJTHOOCHOM KPHUCTaJIIE.

10. Dueprust 900-HBIX JOMEHHBIX TPAHUIl B KyOUYECKOM KpHUCTAJLIE.

11. Dueprus 1800-HBIX TOMEHHBIX TPaHUI] B KyOUYECKOM KpUCTaJLIE.

12. llupuHa AOMEHHBIX TPaHUI] B MACCUBHBIX KpUCTAJIaX.

13. BausiHre MarHUTOCTPUKIIMY Ha IIUPUHY U SHEPTHIO JOMEHHBIX TPaHMUIL B
KyOMUYeCKHX KpHCTaJlIax.

14. JlomeHHbIE IPAHUIIBI B TOHKMX MarHUTHBIX IJIeHKax. ['panunel biaoxa u Heens.

15. I'paHu1Ibl CMEIIAHHOTO TUIA B TOHKMX MarHUTHBIX TUICHKAX.

16. OcHOBHast fIOMEHHAs CTPYKTYpa OJHOOCHBIX KpUcTaLuioB. Monenb Kurrens.

17. IlonsiTvie 0 pW*-monpaBke.

18. OcHOBHas TOMEHHAas CTPYKTypa KyOndeckux KpuctamuioB. Mogens Jlangay-
JIupmuna.

19. [loBepxHOCTHAs TOMEHHAs CTPYKTYpa OAHOOCHBIX KPUCTAJLIOB.

20. IToBepxHOCTHAs JOMEHHAs CTPYKTYpa KyOUYECKUX KPUCTAILTIOB.



OueHouHble MaTepuajbl IS NPOBedeHUs TeKylleld W MPOMEKYTOYHOM
aTrecTanun

Tumnosbie 32JaHUSA /I OLIEHKU YPOBHSA (DOPMHUPOBAHUS KOMIIETCHIIUM.

3apanme 1. PaccuntaTe BeTMYMHBI TOBEPXHOCTHOW IUIOTHOCTH DHEPTUU U
3¢ (PEKTUBHYIO IUPUHY JOMEHHBIX TPAHUIL JJISI MOHOKPHCTAJUIOB:

— KoOaybTa;

_  coequuenus SMCos;

— coenunenus Nd2FesB.

3apanmne 2. B BeIpakeHHH i1 00beMHOW IWIOTHOCTH SHeprunm MKA omaHOOCHOTO
KpHCTaJUIa YYECTh TOJBKO NepBYI0 KOHCTaHTy MKA. OnpenennTs HanpaBiIeHUs JIETKUX
U TPYAHBIX OCEeW HaMarHnuuBaHus B 3aBucuMoctd oT Ki. Hassate tun MKA.
Onpenenute 3Hepruro MKA BHONB JIETKMX W TPYyAHBIX OCEW HaMarHUYHMBAHUSL.

IToctpouts quarpammy MKA.

3apanue 3. [lo 3agaHHBIM TeMIIEpaTypHBIM 3aBUCHUMOCTSAM KoHCTaHT MKA o6pa3siia
onpenaenutb u3MeHeHuss ero tuna MKA © TOYKM CHHH-TIEpEOPHUEHTAMOHHBIX

NEPEXOI0B.

VI. MeToandeckue MaTEepHAJIbI 1JIA oﬁyqammnxm M0 0OCBOCHHI0 TMCHUIIJINHBI

Bonpocsl 1151 NOATOTOBKM K MUCbMEHHBIM OIIPOCAM PEHTHHIOBOI'0 KOHTPOJIA.
1. JlaitTe momHOE OmnpeiesieHrue CIACAYIOIMUM IMOHSTHSIM:
— (eppoOMarHuTHBIN JOMEH;
— JIOMEHHasl TPaHulIa;
— JIOMEHHas CTPYKTypa.
2. Hanumure BbIpakeHUE JJIsI SHEPTUU MArHUTOKPUCTAIIMYECKOW aHU30TPOIUM IS

MAardu€TuKOB CICAYIOIINX THUIIOB:



— KyOHUYeCKux;
— TeTparoHaJIbHBIX;
— TEKCaroHaJbHBIX.
3. CKOIIbKO Ocel JIeTKOro HaMarHWYMBaHUS IMECIOT MarHETHKH CIICAYIOIIUX THTIOB:
— onHoocHsble ¢ K>0;
— kyOuueckue ¢ Ki>0;
— kybuueckue ¢ K1<0?
4. Tlepeunciute BO3MOKHBIC THITHI JIOMCHHBIX TPAHHUI] MATHETUKOB CIICIYIOIINUX THIIOB:
— oauoocHbIX ¢ K1>0;
— kybunueckux ¢ K;>0;
— xyomaeckux ¢ K;<O0.
5. YUeMmy paBHa TOBEPXHOCTHAs IUIOTHOCTh SHEPTHUU JIOMEHHBIX TPAHHUIL CJICTYIOIIX
THUIIOB:
— 180°-me1x [II' B omHOOCHBIX KprcTaiiax ¢ Kq1>0;
—  90°-mbix JII" B Ky6uueckux kpucramiax ¢ Ki>0 (n || <100>);
— 180°-mb1x [T B Ky6uueckux kpucramiax ¢ Ki>0 (n || <100>)?
6. Yemy paBHa > (pekTUBHAS MIUPUHA JOMEHHBIX TPAHMI] CICAYIOIINX THUIIOB:
— 180°-npix [AI' B omHOOCHBIX KpucTauiax ¢ K;>0;
— 180°-mbix JIT" B Kybuueckux kpucramiax ¢ Ki>0 (n || <100>);
— 180°-mb1x JIT" B Kybuueckux kpucramiax ¢ Ki<0 (n || <111>)?
7. KpaTko onummre CTPYKTYpPy JOMEHHBIX TPaHUI] CICAYIONIUX THIIOB U YKAKHUTE B
KaKWX MarHeTUKaxX OHU PEeaTN3YIOTCS:
— JII' bnoxa;
— JII' Heens;
— JI' ¢ monepeyHbIMHU CBA3SIMU.
8. Kpatko omumuTe TEOpETUIECKUE CISAYIONINE MOICIN JOMEHHONU CTPYKTYPHI.
— mogaens Kurrend,
— mopenb cotoBoi JIC;

— moaens Jlanmay-JIudmmia.



9.

KakoBa 3aBucumocTth mupuHbl 1oMeHOB ( | ) oT Tommmubl kpuctamia ( D ) mis
JIOMEHHBIX CTPYKTYP CJIEIYIOIINX TUIIOB:

— ocHoBHo# JIC Kutrens;

— ocHoBHo# J1C Jlannay-JIudmuna;

— noBepxHOCTHOU J[C OJJHOOCHBIX KPUCTAIIIOB?

10.Ilepeunciure KOHGUTYpallMX TOMEHHBIX CTPYKTYpP, KOTOpPBIE KCHEPUMEHTAIbHO

A WD

o

8.
9.

Ha6JII-OI[aI-OTC5I B MATrHCTHUKAX CICAYIOIINUX THUIIOB!:
— B MACCHUBHbIX OJHOOCHBIX MAarHeTUKAaX,
— B TOHKHX IINICHKaX OJHOOCHBLIX MAalrHCTHUKOB,

— B KY6I/ILIGCKI/IX MaracTukKax.

Bomnpocekl 1J1s1 NIOATOTOBKH K 3K3aMeHY:
CaoiicTBa (peppoMarHeTHKOB U rurnote3a Beiicca.
OKCNEepUMEHTAIBHBIE METO/IBI UCCIIEIOBAHUS JOMEHHOU CTPYKTYPHI.
DKCnepruMeHTAIbHbBIE JAHHBIE O IOMEHHON CTPYKTYpe (PeppOMarHeTHKOB.
OCHOBHBIE NIOHATHUS TEOPUH JOMEHHOM CTPYKTYpbl. JIOMEHBI, JOMEHHBIE TPaHUILIBL,
JOMEHHAas CTPYKTypa.
JIBa moaxo/a K pEeIICHUIO 3a/1a4k O JOMEHHOU CTPYKTYpE.
[TpuOnmkeHHass OLIEHKa SHEPTUUM M IIMPHUHBI JIOMEHHBIX TPaHMIl B MAaCCHUBHBIX
KpHUCTaJIIax.
Tunsl JOMEHHBIX TPaHMI] B OTHOOCHBIX U KyOMUYECKHUX KpHUCTasIax.
Oo11ee penieHue 3a1a4u 0 JOMEHHBIX TPaHMIIaX B MACCUBHBIX KpHUCTaIaX.

Oueprus 180°-HbIX JOMEHHBIX IPAHUL B OAHOOCHOM KPHUCTAJLIE.

10.2neprust 90°-HBIX TOMEHHBIX TPAHUI] B KyOMUE€CKOM KpHUCTAJLIE.

11.2ueprust 180°-HbIX TOMEHHBIX I'PaHULl B KyOMYECKOM KpHUCTaIE.

12.1llupuHa JOMEHHBIX TPAHUL] B MACCUBHBIX KPUCTAILIAX.

13.BnusiHre MarHUTOCTPUKIIUY HA IIUPUHY U SHEPTHIO TOMEHHBIX TPAHUI] B KyOUUECKHIX

KpHUCTaJLIAX.

14.ToMeHHbIE TpaHUIbI B TOHKMX MarHUTHBIX IIeHKax. ['panunsl bnoxa u Heens.



15.I'paHuiibl CMEIIAHHOTO TUIIA B TOHKUX MArHUTHBIX TIEHKAX.

16.0cHOBHAasE IOMEHHAs CTPYKTYPa OJHOOCHBIX KpUcTauioB. Mozens Kurrens.

17.TlonsATHE O [ -IIOIPABKE.

18.0cHOBHas JOMEHHast CTPYKTypa KyOMYecKuX KpucTawioB. Mogens Jlannay-
JIndmmma.

19.TToBepXHOCTHAS JOMEHHAS CTPYKTYPa OJHOOCHBIX KPUCTAJLIOB.

20.[ToBepxHOCTHAs TIOMEHHAs! CTPYKTYpa KyOMUYECKUX KPUCTAILJIOB.



