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|. AHHOTAMS

1. Hess 1 3a1a4u TUCHUTIHHBI

Uenbto OCBOCHMS AUCLUILIINHBI SIBISIETCA (POPMUPOBAHUE Yy OOYyUarOMIMXCS
0a30BBIX TPEICTaBICHUA O (yHIaMEHTAIBHBIX OCHOBAaX MarHeTH3Ma, MPHPOJIbI
MarHeTu3Ma pa3n4yHbIX MaTepUajoB, (PU3NYECKUX XapaKTEPUCTUK M 3aKOHOB,
OTKCHIBAIOIINX MAarHUTHBIE COCTOSIHUS U CBOMCTBA MarHETUKOB.

3ajayaMy OCBOCHUS TUCIMIUIUHBI SBISIOTCS:

- U3y4YCHHUE KJIACCHYECKUX Teopuit dheppo-, antudeppo-, heppumMaraeTuima
U mapamaraetusma JlaHkeBeHa; M3y4YeHHE OCHOBHBIX THIIOB B3aMMOICHCTBHUIA B
MarHeTukax (OOMEHHOTr0, MAarHUTOKPUCTAUNIMYECKOr0, MarHUTOCTATHYECKOTO,
MarHUTOYIIPYTOTO, C BHEITHUM MAarHUTHBIM ITOJIEM) W BIIMSHHS KaXKIOTO W3 HUX
HA OCHOBHBICE MATHUTHBIE CBOICTBa MAarHETUKOB, MAarHeTOKAJIOPUYECKOIrO
addekra, GpeppoMarHUTHON aHOMAIMHU TEIJIOEMKOCTH; H3y4YeHUE (PU3NMUECKUX
NPUHIIMIIOB,  JIKAIIMX B  OCHOBE  TEPMOJAMHAMHUYECKH  PABHOBECHOTO
pacnpenenieHuss BEKTOPOB CIOHTAHHOW HAMarHMYEHHOCTH B MAarHeTHKax,
ocoOeHHOoCTel (hOPMUPOBAHMS PABHOBECHON JOMEHHOW CTPYKTYPBhl U OCHOBHBIX
TUTIAX JIOMEHHBIX TPAHMII.

- OCBOCHHE METOJIOB aHAIM3a M PElIeHHs 0a30BbIX W OPUTHHAIBHBIX 3a/1a4

(M3UKM MarHUTHBIX SIBJICHUU.

2. Mecto ntucuuminHbl B cTpykType OOII

dakynbTaTUBHAS JUCIMIUIMHA U3y4aeTcsl B MISITOM cemectpe. it ee ocBoeHwUs
HEOOXOMUMBI 3HaHWS M3 Kypca oOmed ¢usukn («Mexanuka», MonekymsapHas
buzrkay, « ANEKTPUUECTBO U MarHeTU3M», «Kpucramorpadus.

3. O0bem aucoMILUIMHBI: 3 3aueTHRIX enuHuIl, 108 akajmeMuyeckux 4acos, B
TOM YHCJIe:

KOHTAKTHAs ayJAuTOpHasi padora: Jiekimy 34 4YacoB, B T.U. MPaKTHUCCKAS

MOJIrOTOBKA 17 4acoB, caMoCTosITe/IbHAsA padoTa: 57 4acos.



4. Tlnanupyemble pe3y/bTaTbl 00y4eHHs IO JUCHUILINHE, COOTHECEHHBIE C

IJIAHUPYEMbIMU pe3yJibTaTaMi OCBOeHHUsI 00pa30BaTeIbHOI MPOrpaMMbl

[Tnanupyemblie pe3ynbTraTbl OCBOCHUS
00pa3oBaTebHOM MPOrpaMMBI
(bopmEpyembIe KOMITETESHITHN)

[Inannpyemble pe3yabTaThl 00yUeHHUS M0 AUCIUILUINHE

[IK-4. CnocoGeH mpoOBOAUTH HAYYHO-
HCCIIeIOBaTENbCKIE u OIIBITHO-
KOHCTPYKTOPCKHE pa3paboTku 1o
OT/EbHBIM pa3JieiaM TEMbI

[IK-4.1. OcymectBisier cOop, 00pabOTKy, aHAIM3 W
00001IeHNe MIEPEIOBOTO OTEYECTBEHHOTO u
MEXTyHApOIHOTO OITBITA B COOTBETCTBYOIIECH O0JIACTH
HCCIIETIOBAaHUI

[IK-4.2. TlpumeHsier MeTOMbI
TEXHUYECKOH HH(POpMALIUH
[IK-4.4. Pemaer aHamuTUyecKue 3amadd B OOJIACTH
(U3MYIECKOr0 MaTepHAIOBEICHUS

dHaJIM3a HAY4YHO-

5. ®opMa NPOMeKYTOUYHOM aTTeCTAIMU U CeMeCTP MPOXOKIeHHsI

3a4eT
6. SI3bIK MpenogaBaHusi

PYCCKUIA




Il. Conep:kaHue TMCHUILUIMHBI, CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3jiesiaMm) ¢

YKazaHueM OTBECACHHOI0 HA HHX KOJHYECTBA AKAACMHUYCCKHX YaCcOB M BU/I0B

Y4eOHBbIX 3aHATHHI

YueOHas mporpamma —
HAaMMEHOBAHHE
pas3zesioB U TeM

Bcero
(dac.)

KonrakTHas pabora (dac.)

Jlexuun

Cemunapckue/
[IpakTueckue
3aHATHS/
JlaGopatopHsbie
paboTHI (ocmasums
HYJICHOE)

B T.4.
IIPaKTHY
ecKas
IIOATOTO
BKa

BCETO

BCCTO

B T.U.
IIpaKTU4ec
Kas
MOJIFOTOBK
a

KoHTposib camocTosITeNbHOM

paboTHI (B TOM YHCIIE KypCcOBast
pabota)

CamocrosTenbHas paboTa, B TOM

yrcne Korrpons (dac.)

Kparkuin
HUCTOPUYECKHUI OUEpK
pa3BUTHUS YYEHUS O
Marserusme. Ponb
PYCCKHX YYEHBIX B
pa3BUTUU MarHeTU3Ma.

OcCHOBHBIE HOHATHS U
CHCTEMBI €IUHHIL B
(u3MKe MarHUTHBIX
siBieHUH. CHCTEMBI
eIUHUL B (PU3HKE
MarHUTHBIX SIBJICHUI

10

Bunnl MaroHeTukoB.
ITonsTe MarauTHOM
BOCIPUUMYHUBOCTH U
IIPOHHULIAEMOCTH.

[Tetns rucrepesuca.
MarHuToMsTKHE U
MarHuTOTBEP/IbIE
Mmatepuainsl. Pacuer 13
rapamMeTpoB
MarHMTHOTO MaTepuana
W3 TIETJIM THUCTepe3uca
B cucteme CI'Cu B
MexnyHapoaHon
cucreMme equnur CH.

13

Uctounukn
MarduTHOT'O TOJIS.
Pacuetr MaruuTHOTO
OIS COJICHOM/IA.




DnemMeHTapHbIE
HOCHUTEIIM MarHeTu3Ma.
Ornpenenenue
CIIHHOBOTO,
OpOUTATLHOTO U
MOJTHOTO MarHUTHOTO
MoMeHTOB 3d-MeTaioB
u 4f-meTaios.

MarseTrusm aTOMHBIX
sIAEp

JnamaraeTusm.
[TapamarneTusm

TepmoauHamMuka
MarHMTHBIX SIBJICHUH

DeppoOMarHeTU3M.
Teopus
MOJIEKYJISIPHOT'O I10JIS
Beiicca.

[Tonyxmaccuueckoe
onucaHue 0OMEHHOTO
B3aUMO/ICVCTBUS.
OOmeHHast SHEeprusl.
OOMeHHbII TapaMerp.

Teopus
aHTH(eppomMarneTnma
B IIPHOJIMIKEHUN
MOJICKYJISIPHOTO TIOJISL.

Teopus
(dheppumaraeTusMa
Heensa. MarauTtHbIe
MOJPEUIETKH.
OCHOBHBIE THIIBI
TEeMIIEpaTypPHBIX
3aBHCHUMOCTEi
HaMarHM4eHHOCTH
(bepprUMarHeTUKOB.
Touka KOMIIEHCAINH

SBnenue
MarHUTOKPHUCTAIIINYEC
KO aHM30TPOIIHH.
dusnyeckas npupoaa
MAarHUTOKPHUCTAIIINYEC
KOUW aHU30TPOIIHH.
[Ipupona
MarHUTOYIIPYIrOro
B3aHMOJICHCTBHS.
MaruuToynpyras
SHEprus.
MarHuTOCTpHUKLIHKSL.




MarnuroctaTuaeckas 6
sHeprusi. CoOCTBEHHOE
pa3MarHu4MBaroIice
[10JI€ MATHETHKOB.

JloMeHHas1 CTPYKTYpa 8
MarHeTHKOB.

UTOI'O 108

34

17

57

I11. O6pa3oBaresibHbIE TEXHOJIOTHHI

YueOHas mporpamma —
HauMEHOBAaHME Pa3/eiIoB U
TeM

Bun 3anarus

O0pazoBarelbHbIE TEXHOJIOTHH

Kparkuit ucropuueckuit
OUYEpPK Pa3BUTHUS YUCHHUS O
MarHetusme. Poib pycckux
YUYEHBIX B Pa3BUTHHU
MarHeTu3ma.

Jlexusa

Jlexyusa (mpaouyuonuas,
nPoONeMHAsL, NEKYUSL-BU3YANUZAUUSL)
Jucmanyuonnvie oopazosamenviivie
MexXHON02UU

OcHOBHBIE TOHATHSA U
CUCTEMBI €IUHUI] B (PU3UKE
MAarHUTHBIX SIBJICHUU.
Cucremsl enuHuI B pusnke
MAarHUTHBIX SIBJICHUHI

Jlexuus, npakTudeckoe

Jexyus (mpaouyuonuas,
nPOOIEeMHAsL, IeKYUS-8U3YATUZAYUS)
Huckyccuonnvie mexnonocuu
Jucmanyuonnvie obpazosamenbHule
MEXHON02UU

Bunpr maruetukoB. IlonsTue
MarauTHOM
BOCIPUUMYHUBOCTH U
MPOHHULIAEMOCTH.

.HCKI_[I/ISI, MMPAKTUYCCKOC

Jlexyusa (mpaouyuonuas,
nPoGIEeMHAsL, IeKYUS-8U3YATUIAYUS)
Juckyccuonnvie mexnonozuu
Jlucmanyuonnvie oopazosamenvhvie
MEeXHON02UU

[letns rucrepesuca.
MarauTomsrkue u
MarHuTOTBEp/IbIE
Mmatepuaisl. Pacuer 13
napaMeTpoB MarHUTHOTO
MaTtepuaia u3 neTiau
rucrepesnca B cucreme CI'C
n B MexnyHapoaHou
cucreme exunun CU.

Jlekuus, mpakTU4ecKoe

Jexyus (mpaouyuonuas,
nPOOIEeMHAsL, IeKYUS-6U3YATUZAYUSL)
Juckyccuonnvie mexnonocuu
Jucmanyuonnvie obpazosamenvHole
MeXHOI02UU

HcTOUYHHMKHM MarHuTHOTO
nonas. Pacder MarHUTHOTO
I10JI1 COJICHOHAA.

.HCKI_[I/ISI, MMPAKTUYCCKOC

Jlexyus (mpaouyuonuas,
nPoGIEeMHAsL, IeKYUSA-8U3Y AU AYUS)
Huckyccuonnvie mexnonocuu
Jucmanyuonnvie obpazosamenvHole
MEXHON02UU

DreMeHTapHbIe HOCUTENN
Maraetusma. OnpeneneHue
CIIMHOBOTO, OPOUTAJIBHOTO U
[IOJIHOI'O MarHUTHOIO
MoMeHTOB 3d-merainos u 4f-
METaJIOB.

Jlexuus, npakTudeckoe

Jlexyus (mpaduyuonnas,
nPoONeMHAsL, NEeKYUSL-BU3YANUZAUUL)
Juckyccuonnvie mexnonozuu
Jlucmanyuonnvie oopazosamenvhvie
MexHOoN02UU

MarHeTu3M aTOMHBIX AACp

Jlexus

Jlexyus (mpaduyuonnas,
nPoOIeMHAsL, IeKYUS-8U3YATUZAYUSL)




JnamaraeTusm.
[TapamaraeTusm

Jleknsa

Jlexyus (mpaduyuonnas,
nPoOIeMHAsL, NEeKYUS-BU3YANUZAUUS)

TepMmouHaMHUKa MarHUTHBIX
SIBJIEHUU

.HCKI_[I/ISI, IMPAKTHUYCCKOC

Jlexyusa (mpaouyuonuas,
nPoONeMHAsL, NEKYUS-BU3YATUZAUUSL)
Juckyccuonnvie mexnonozuu
Jlucmanyuonnvie oopazosamenvhvie
MeXHON02UU

®eppomaraeTusm. Teopus

Jlexyus (mpaouyuonuas,

MOJIEKYJISIPHOTO TIOJISA Jexmus npoOIeMHAsL, NEKYUSL-6U3YATUZAYUL)

Beiicca. Jlucmanyuonuwie obpazosamenvHbvie
MexHOoI02UlU

[Tonykmaccuueckoe Jlexyus (mpaouyuonuas,

OIIMCAaHHE OOMEHHOI'O
B3auMoeicTeug. OOMeHHasd
sHeprusi. OOMEHHBIT
rapameTp.

Jlekuus, mpakTU4ecKoe

npoOIeMHAsL, NEKYUSL-6U3YATUZAYUL)
Jluckyccuonnvle mexnonoz2uu
Jucmanyuonnsie oopazosamenvivie
MexHOI02UlU

Teopus
aHTU(EepPOMarHeTH3Ma B
PUOIMKESHUN
MOJICKYJISIPHOTO TIOJISI.

Jlexuusa

Jlexyusa (mpaouyuonuas,
nPoGIEeMHAsL, IeKYUSA-8U3Y AU AYUS)

Teopust peppumarnernsma
Heens. Maruurtasie
noapemeTk. OCHOBHBIE
THUIIBI TEMIEPATyPHBIX
3aBUCUMOCTEN
HaMarHMYE€HHOCTHU
dbeppumaraeTukoB. Touka
KOMIIEHCAIINH

Jlexuusa

Jlexyusa (mpaouyuonuas,
nPoGIeMHAsL, IeKYUS-8U3Y AU AYUS)

SBnenne
MarHUTOKPUCTANINYECKON
aHuzoTponuu. Ousnyeckas
MPUPOJIa MATHUTOKPUCTAI-
JINYECKON aHU3O0TPOIIUH.
IIpuposa MarHUTOyNIpyroro
B3aUMOJICHCTBUS.
MarnuToynpyras 3Heprus.
MarHuTOCTpHUKIMSI.

Jlexuusa

Jlexyusa (mpaouyuonuas,
nPoOOIEeMHAsL, IeKYUSA-8U3Y AU AYUS)

MarnuToctaTuyeckast
sHeprusi. Co6cTBEeHHOE
pa3MarHu4MBaoliee 1mosie
MAara€THukKoB.

.HCKI_[I/ISI, MMPAKTUYCCKOC

Jlexyus (mpaduyuonnas,
nPoONEMHAsL, NEKYUSL-BU3YANUZAYUIL)
Juckyccuonuvie mexnonocuu
Jucmanyuonnsie oopazosamenvhvie
MEeXHON02UU

JloMeHHast CTPYKTypa
MarHeTHUKOB.

Jlexuus, nmpakTudeckoe

Jlexyus (mpaduyuonnas,
nPoONEMHAsL, NEKYUSL-BU3YANUZAUUL)
Juckyccuonnvie mexnonozuu
Jucmanyuonnvie oopazosamenvhvie
MexHoN02UU




IV. Onenounsle  MaTepuajbl Uil  NpPoOBeleHHs]  TeKylled ©
MPOMEKYTOUYHOM aTTeCTAUN

V. Y4eOHo-MeTOqM4YecKoe U HH(POPMALMOHHOE o0eciedeHne JUCHUILIHHbI

1) PexomeHayeMas tuteparypa

a) OcHOBHas uTeparypa:
1. I'ypan, I'ydan, dusmka MarHUTHBIX sBJICHUH, PocroB-Ha-/loHy:

N3narenscTBO FO%HOTO dhenepanbHoro yausepcutera (FODVY), 2020,

ISBN: 978-5-9275-3552-1, URL:

https://znanium.com/catalog/document?id=415229

2. bopouk E. C., Epemenko B. B., Mumbnep A. C., Jlekuuu 1o
Maraetusmy, Mocksa: ®usmarnur, 2005, ISBN: 978-5-9221-0577-9,
URL.: https://biblioclub.ru/index.php?page=hook&id=75475.

0) JomonHurensHas uTeparypa
1. KapnenkoB, Kapnenkos, [lynaeBa, XoBaiino, KarmnyHoB, 30HHBIE
dbeppo- u deppumarneTrku, TBepb: TBEpCKOH TroCymapCTBEHHBIN

YHUBEPCUTET, 2021, URL: http://megapro.tversu.ru/megaPro/
UserEntry?Action=FindDocs&ids=5277274

2. KapnenkoB, Kapnenkos, PakynoB, Xoaitno, Kammynos, Teopus
30HHOTO MAar"HeTus3ma. 30HHBIE IapaMarHeThky, 1Bepb: TBepckon
roCcy1apCTBEHHBIN YHUBEPCHUTET, 2021, URL:

http://megapro.tversu.ru/megaPro/UserEntry? Action=FindDocs&ids=5277273 .

2) [IporpammHOe oOecrieueHne

Kaspersky Endpoint Security 10 mgias Windows
Google Chrome
Adobe Acrobat Reader

CoBpeMeHnHble mnpodeccMoHANIbHBIE 0a3bl JTaHHBIX W HH(OPMALMOHHbIE
CIIPABOYHBIE CHCTEMBbI
1. OBC «JIaup»

2. ObC «ZNANIUM.COM»
3. DBC «IOPAUT»


https://znanium.com/catalog/document?id=415229
https://biblioclub.ru/index.php?page=book&id=75475
https://biblioclub.ru/index.php?page=book&id=75475
http://megapro.tversu.ru/megaPro/%20UserEntry?Action=FindDocs&ids=5277274
http://megapro.tversu.ru/megaPro/%20UserEntry?Action=FindDocs&ids=5277274
http://megapro.tversu.ru/megaPro/UserEntry?Action=FindDocs&ids=5277273

4. OBC «YHuBepcuTeTckas OMOIMOTEeKa OHIANH
5. OBC IPRbooks
6. ObC Tel'Y

VI. Meroauueckue Marepuajibl [Jisi 00y4arolIMxcsi IO OCBOEHHIO

JUCHUILTMHBI
TecThl U 32a1a4M VIS NPAKTHYECKHUX 3aHATHI U CAMOCTOSITEILHOTO PelIeHust
1. Yro Ha3bIBaeTCs yACIbHON HAMATHUYCHHOCTHIO ()ePPOMATHETHKA U B KAKUX SAMHHIIAX
oHa usmepsiercs B CHU?
1. MareuTHbI MOMEHT eHHHIIBI 00beMa, A-M L,

2. MaruuTHbIi MOMEHT €UHMIIEI MAaCChI, Ta-m3-krl,

3. MarHuTHbIH MOMEHT €IHHHIIBI MAcChl, A-M?-KI ™.

2. 3akon Kropu-Belicca misi MarHUTHON BOCHPHUHMYUBOCTH (DEPPOMArHETUKOB HMEET

BU/JT
C C C
1l y==,2. y=——,3. y=——.
LTS ATI I T AT g,
3.  Amnamor 3akonHa  Krwopu-Beiicca g1 MarHUTHOM ~ BOCIPUMMYHUBOCTU
aHTU(EPPOMArHETUKOB UMEET BUJ]
C C C
1l y=——, 2. y=——, 3. y=—.
FrrCg AT o, T AT

4. dusznyeckasd npupo/ia CylecTBOBAaHUS CaMONPOU3BOJIIBHOM HAMarHH4Y€HHOCTH COCTOUT
B CJICTYIOIIEM:

1. O6meHHOM B3aMMOJIEUCTBHUM CHUHOBBIX MArHUTHBIX MOMEHTOB 3JIEKTPOHOB
COCEHUX aTOMOB BEIIIECTBA.

2. BsaumopeiicTBun MarHUTHBIX MOMEHTOB aTOMOB (MOHOB) c
BHYTPUKPHUCTAJUIMUECKUM TIOJIEM.

3. BzammMopeiicTBHH MeXIy OpOUTAIGHBIMH W CIIMHOBBIMH MAarHUTHBIMH MOMEHTaMU
3JIEKTPOHOB B aTOME.

5. Knaccuueckas Teopust peppomaruerusma Beiicca cripaBennsa
1. BumTepsane temmeparyp 0<T <T_;

2. B y3KOM HMHTepBaje Temreparyp Boiu3u Touku Kiopu;
3. B o0Omactu BeicOkHX Temnepatyp T>Tc.
6. He 3aBUCAT OT CTPYKTYpHBIX OCOOEHHOCTEH MAarHeTHMKOB CIEAYIONIHE U3

MPUBCACHHBIX MArHUTHBIX XapPaKTCPUCTHUK



1.Is(Bs), 2.Hc, 3.1, 4. (BH)max, 5. Tc, 6. 1 (Br).
7. XapakTepHas TemIleparypa, INpU KOTOPOW MArHUTHBIE MOMEHTHI MOJPEIIETOK
JBYXIIOAPENICTOYHOTO (PeppUMarHeTHKa PaBHBI 10 BEIMYMHE HA3BIBACTCS
1. Temnepatypa Kropu.
2. Temnieparypa Heens.
3. TemnepaTypa KOMIIEHCAIWH.
8. B 0JIHOOCHBIX (heppoMarHeTuKax HaOIIOAAFOTCS CISAYIONIUE THITHI JOMEHHBIX TPAHHMII
1. 180°-nbre. 2. 90°-HbIC. 3. 45°-HBIC.
9. TloBepxHOCTHasi IJIOTHOCTh 3Hepruu 180°-HOW JTOMEHHOW TI'paHHIBI B OJHOOCHOM
beppoMarHuTHOM KpHUCTaJlJIe paBHA
1y=2|2 2 y=4JAK, . 3. ;/:8\/E.
K, A
10. Ucnonb3ysa Kakyl0 U3 MEPEYHCIEHHBIX 3KCIEPUMEHTAIBHBIX 3aBUCUMOCTEH MOKHO

PHUOIMKEHHO OIEHUTH BEIMIMHY 0OMEHHOTO rmapamerpa A ¢eppoMarHeTrka

1 u(H). 2. 1(H). 3. 1,.(T).

IIpumepsl 3a1a4.

1. PaccuuraTth KBaHTOBBIC yncia S, L, J 171 HEMOTHOCTHIO 3aIOTHEHHBIX JICKTPOHHBIX
000JI0YEK CIIEAYIONINX aTOMOB:

3d — mepexomubix MeTaioB Sc, V, Mn, Fe, Co, Ni; 4d - metamnos Zr, Hf, W, Ir

4f — metamioB Sm, Pr, Dy, Er, Yb.

3anucaTh 0003HaUYECHUSI TEPMOB OCHOBHOT'O COCTOSTHUS TUX aTOMOB.

2. OrnpenenuTh CIIMHOBBIN, OPOUTAIBHBIN M TOJHBIM MarHUTHBIE MOMEHTHI CIIETYFOIITNX
aTOMOB:
Mg, Mn, V, Fe, Co, Ni, Pr, Ce, Nd, Sm, Dy, Y, Tb, Tm, Er.

HOCTpOI/ITb Fpa(I)I/IK 3aBUCMMOCTH BCJIHWYMHBI IIOJJHOI'O MArduTHOrO MOMCHTaA OT

MOPAAKOBOI'0O HOMEPA PEAKO3CMCIILHOTO METAaJlJIa.

3. OneHUTh OOMEHHYIO DHEPTHIO, €€ 00BEMHYIO TUIOTHOCTh U OOMEHHBIN MMapameTp Io
temneparype Kropu juts cieayonumx MeTaijioB:
Fe, Co, Ni, Gd, Dy. CocTtaButh TabJHIly C YKa3aHUEM 3HAUCHUIH PACCUMTAHHBIX BEIUYUH

u Temnepatyp Kropu.

4. OnpenenuTe MOBEPXHOCTHYIO MIIOTHOCTh MATHUTOCTATUYECKON SHEPTUU OECKOHEUHOM
MJTACTUHBI TOJIIWHONW a, HAMarHWYEHHOW J0 BEJIMYMHBI OCTATOYHOW HaMarHM4eHHocTH | mapas-

JICJIBHO U NEPINEHAUKYIIAPHO €€ IMIIOCKOCTH.



5. OHCHI/ITC BCJIIMYMHY BHCHOIHECTO MAarHUTHOI'O IIOJIA, HGO6XOI[I/IMYIO JJIs1 MarHUTHOI'O

HaCBILIEHUS ceprudeckoro oopasia xeesa.

6. Ha rpaduke npuBeneHsl TemnepaTypHble 3aBUCHMOCTH KOHCTaHT aHu3oTponuu Ki u
K2 monokpucramna raponuausg. OnpenenuTb Kak MEHSETCS THUI MarHUTOKPUCTAJIIMYECKON
anm3orponuu Gd B mHTepBasie temmneparyp 0<T<300 K (Tc=25°C). CxemaTH4uHO HapuUCOBATh
3aBUCUMOCTD yriia ® mexay ocbto C rekcaroHajabHOW 3JIEMEHTApHOM SYEWKH M HallpaBJIEHUEM

JIETKOM OCH HaMarHWYWBaHUS OT TEMIICPATYPHI.

7. OUeHUTh BEJIUYHMHY TEPBOM KOHCTAHTHI aHHU3OTPOIMH OJJHOOCHOTO MOHOKPHCTAJLIa
SmCos, eciim ero mose anuzorpon Ha=430 kD, yaenpHas HaMarHUYEHHOCTb HACHIIICHUS

6s=100 I'c-cM®/r, a motHOCTH P=38,7 I/eM®,

8. O0o3HaueHune CIICKTPOCKOIIMYCCKOI'O TEpMa OCHOBHOI'O COCTOAHHA aToOMa LCPUA

HUMCCT BUJ 3I‘I4. OHpeI[eJ'II/ITb OCHOBHEBIE KBAHTOBBIE YKCIIa €ro He3arnoJHeHHOH 4f 000104KH.

9. Kak ocHoBubie marHutHble xapakrepuctuku (I, H, CI, CH) ompenensiroTcst uepes

OCHOBHBIEC TepMOJAMHaAMHU4ecKue noteHmans F, ®, U?

10. 3anucarp GopMyJIBl Ui MarHeToKaiopuueckoro 3¢ dekra deppomarHeTuka uepes
U3MCHEHHE HAMArHWYEHHOCTH, M MAarHUTOKAJOpUYEeCKOro 3(QekTa mapamarHeTHKa dYepes
U3MCHEHHE HANpPsHKCHHOCTH MArHUTHOTO TOJIS. I'/1e HaXOAAT MPaKTHYEeCKOe MPUMEHEHHE JTH

dbopmybI?

11. Kakas wu3 NPpCACTABJICHHBIX HHWXKC KPUBBIX HaMAarHM4vWBaHHA ITapaMarHeTUKa

W3MepeHa NPy HaMMEHBIIEH TemiepaTrype?
1 3

12. Bo BuemmeMm moile H = 100 A/M cdepudeckuii (eppoMarHuTHBIA 00pasell JOCTUTAaeT
HamarHnyeHHoctu [ = 270 A/m. Uemy paBHa MarHurTHas BOCIPUUMYHBOCTH MaTepHaja B

JAaHHOM I1oye?

13. B yem cocrour (I)I/ISI/I‘ICCKa}I IpUirMHa BO3HUKHOBCHUA COOCTBEHHOT'O PasMarHn4mMBaroniero

IIOJIA o6pa3ua? Kak HaIpaBJICHO 3TO IIOJIC IO OTHOIICHHIO K HaMarHu4eHHOCTH ? quy paBHO



UCTUHHOE (BHYTpPEHHEE) MarHWTHOE I0Jie HamMarHudeHHoro oOpasua? Ilouemy Ha mpakTHuke

HEOOXOJUMO YUUTHIBATh PAa3IMUMe B 3HAUYCHUSIX BHEUTHETO U BHYTPEHHETO MoJIei?

14. Onpenenuts >ddextuBHyro mupuHy 180°-HOW AOMEHHOW TpaHUILI B KoOaabTe, €CIu

M3BECTHBI 3HayeHHs oOMeHHOro mapamerpa A = 0,75-10 ®3pr/cM M KOHCTaHTHI aHM30TPONHH
K1=4,3-10° 3pr/CM3.

15. Bo Buemnem mone H chepuyecknii ¢peppomMarHUTHBI 00paszenl  JOCTHUTaeT
HamarHuueHHOCTH lo. OOpazen ciioxHOM (HOpMBI U3 TaHHOTO MaTepuana B TOM K€ M0JIe HMEeT

HamMarHuyeHHocTh In. PaccuunTaiite pazmMaranunBaomuii paktop odpasia ciioxHON GOpPMBI.

16. OneHuth OOMEHHYIO SHEpPrui0o, €€ OOBEMHYIO IUIOTHOCTh M OOMEHHBIM MapaMmeTp I0
temriepatype Kropu mns ciaemyrommx meramioB: Fe, Co, Ni, Gd, Dy. CocraButh Tabnuiry c

yKa3aHUEM 3HAYCHHUM paCCUMTAHHBIX BEIUYMH U Temriepatyp Kropu.

17. HaliTu BenuuMHy MarHUTHOIO MOMEHTa Iiapa paauyca R w3 marepuaia ¢ MarHuTHOM
BOCIPUUMYMBOCTBIO ¥ B MarHuTHoM noje H. Oteer mpencrtaButh B cuctemax CHU u CI'C.

PaccmoTpeTs Takoke mpeneabHbIN CIIyqaid pH —>oo.

18. ®eppomarauTHeId 0Opa3zer; Bo BHemHeM mnoie H = 20 A/M mocturaeT HaMarHUYEHHOCTH
I =15 A/m. Kakyro dopmy nmeer oOpasen, ecid B JaHHOM I0JI€ BOCIIPUMMYUBOCTh MaTepHana
®=1?

IIpumepbl BONIPOCOB AJis1 CAMOCTOSITEILHOTO U3YUYEHMUS.
1. KakoBbl 0cOO€HHOCTH OOMEHHOTO B3aUMOJICHCTBUS B peppruMarHeTukax?
2. Kax B mMozmenu ¢eppuMarHeTu3Ma ONpEAessieTCs] BHYTPUMOJEKYISIPHOE TOJIe KaXIO0W H3
MarHMTHBIX MOJPEIMIETOK?
3. Kak 3aBuCHT OT TemnepaTypbl MarHUTHasi BOCHPUUMYHUBOCTD (heppuMarHeTUKoB?
4. OOBsCHUTD CMBICII BCeX IapaMeTpoB, Bxojdmux B 3akoH Kropu-Beiicca s
beppumaraetukoB? /[y kakoit 061acTu Temneparyp OH CIpaBeaIuB?
5. Yyer coOCTBEHHBIX pa3MarHUYUBAIOLIUX MOJeH 00pa3[0B KOHEUHOM (OpMBI IPU MATHUTHBIX
n3MepeHusx. «CABUroBasi KOppeKLKs» KPUBbIX HAMarHUUMBAHUS U MIETENIb THCTEPE3HUCa.
6. OKcrnepuMeHTaJbHBIE METOABI HCCIENOBaHHWS JIOMEHHOW CTPYKTYpol (eppo- u
(beppuMarHeTUKoB.
7.Kak OLEHUTh MOCTOSIHHYI0 MOJIEKYJISIDHOTO TOJs SKcIepuMeHTambHbIM myTem? Kakoit
NOPSIOK BEIMYMHBI UMEET BHYTPUMOJIEKYIJIIpHOE T0J1e? COMOCTaBUTh 3TH 3HAUYEHUS C PEATIBHO

JOCTHXXKMMBIMHY MarHUTHBIMH MOJISIMH ?



VIl. MaTtepuajbHO-TeXHH4YECKOe OOecredeHune

AyauT- OdopynoBanue
3-40 KOMIUIEKT Y4eOHON MeOenu, BOJIBTMET, SKpaH HACTEHHBIH, KOHTPOJUIEP, CKaHEPHI
sl BOJMIBTMETpa, AByXxGasubie LOCK-in ycuiaurenu, KOMIBIOTEpPBI, YCTaHOBKA
"MureHp"

VIIl. Cenenusi 06 00HOBJIeHMU Pado4eil MPOorpaMMbl JUCHUTILIAHBI

Ner.m. | OOHOBICHHBIN pa3en pabodeit | OmnucaHue BHECECHHBIX PexBu3HUTHI TOKYyMEHTA,
MPOrPaMMbI TUCIUTIIUHBI M3MEHEHUN YTBEPIUBIIETO
M3MEHEHUS




