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1. 3araabHi BizoMmocTi

HajiMmeHHyBaHHS IOKA3HUKIB XapakTepucTHKa JUCHHUILTIHM 32 1eHHOIK0
¢popmoro HaBuUaHHS
Bun pucnuiuiing BHOIpKOBa
MoBa BUKJIQ/IaHHS, HABYAHHS Ta OLIHIOBAHHS | YKpPaiHChbKa
3arajbHuil 00CAT KpeauTiB / rOAHH 4/120
Kypce 2
CemecTtp 2
KisbKicTh 3MicTOBHX MOYJIIB 3 PO310AIJIOM 2
OO0csAr kpeauTiB 4
Oo0coar roaux, 120
B Tomy umcai:
Jlekuii 30
IIpakTnyHi 3aHATTA 15
Camocriiina po6ora 75
Popma nmiICYMKOBOr0 KOHTPOIO eK3aMeH

2. Mera, 3aBJaHHA TAa 0YiKyBaHi pe3y/JIbTaTH HABYAJIbHOI AUCUMILTIHA

Po6ouya nmporpama HaBdaseHO1 AuciuInIiHg JIBA.0O7 «MarHiTHi sIBUIIA B TBEPAUX TUTAX 1 HAHOCTPKTYPAX»
€ HOPMAaTUBHUM JIOKYMEHTOM, SIKUM po3poOieHHi Ha OCHOBI OCBITHbO-HayKoBOi mporpamu, aaii OIl,

(3aTBepmxeHa Buenoto panoro [ncruryry dpisuku HAH Ykpainu, npotokonom Ne BiJ 20  poky)
MIArOTOBKY 37100yBaya TPETHOTO PiBHS BIAMOBIIHO IO HABYAIBHOTO IUIaHy cnerianbHocTi 104 «®Di3uka ta
ACTPOHOMISD»

IlepenymoBa BuBuYeHHsi. HaBuanpuuii kypc [IBA.07 «MaruitHi sBUIIa B TBEpPAUX TLTaX 1
HaHOCTPKTypax» € CKJIQJ0BOI0 IHKIy mpodeciiHoi MAroTroBkd (axiBIliB TPETHOTO OCBITHBO-
kBamidikamiitHoro piBHsA “mokxTop ¢imocodii”. IlepenyMoBOIO CIyxXxaHHS KypCYy € 3aCBOEHHS CllyXauem
0a30BHUX KypciB: 3arampHa (izuka, KBanTtoBa Mexanika, OCHOBH (DI3MKH TBEpJOTO TiIa B 00’€Mi IS
bi3uaHMX/pagiodiznuHux GaKyIbTETIB KIIACHYHUX YHIBEPCUTETIB.

Meta nHaByaabHoOi gucuumiIiau. J[BA.O7 «MaruitHi siBUIlla B TBEPAUX TUIaX 1 HAHOCTPKTYpax»:
chopMyBaTH 3arajibHe YSBJICHHS IIOJ0 NMPUPOJIM MAarHITHUX 1 CITIH-3aJIC)KHUX SBUI Y KOHJICHCOBAHUX
CepeoBHINax Ta X Moaudikaiii mpu Mepexo/i 10 HAHOPO3MIPHUX 00’€KTIB; 0O3HAHOMUTH 3 CydaCHHUMHU
METOJJAMH JIOCIDKCHb Ta BHKOPHCTAaHb MArHITHUX Ta CIIH-3aJCKHUX SBHI] y KOHJCHCOBAHHMX
CEpEIOBHINAX Ta HAHOOO €KTax; MOSCHUTU CHENH(iKy 3MIH BJIACTUBOCTEH PI3HMX KJIACIB MaTepiajiB Ta
CTPYKTYp IIPH TIEPEXO/1 IO HAHOPO3MIpIiB.

3micT HaBYAJBbHOI JUCHUILIiHM. TeopeTWyHi Ta TNpakTU4YHI 3HAHHS, HAOyTi TPH BUBYEHHI
muciuiuiian JIBA.O7 «MarHitHi sBUIIa B TBEPAMX TUIaX 1 HAHOCTPKTYpax». JOMOBHUTH, a y TEBHIN
yacTuHi chopMyBaTu 6a30Bi YABICHHS 11010 Cy4aCHOTO cTaHy () i3MKH MarHITHUX SIBUI y KOHACHCOBAaHUX
CEpE/IOBUIIAX Ta Y TBEPIOTUIBHUX HAHOPO3MIPHUX CUCTEMaX/CTPYKTypax Ta iX 3aCTOCYBaHHSX, MMOKa3aTH
crenudiky MposBy MarHITHUX Ta CHIH- 3aJIe)KHUX SBUI] Y HAHOCKOMIYHOMY Jiana3oHi 03HAHOMHTHU 3
Cy4aCHHUMH METOJaMH JIOCIIPKEHHS MarHiTHUX BJIACTUBOCTEH HAHOOO €KTiB, CPOPMYBATU MITXOAM IS
3aCTOCOBYBAHHS 3raJlaHUX METOIB y MPAKTHUHIN Ta HAYKOBI pOOOTI.

IIpexmerom HaByaabHOi mgucunumiainm JIBA.O7 «MarHiTHi sBUIa B TBEpPAMX TUIax 1
HAHOCTPKTypax» € (Ppi3uyHi Ta XIMI4H1 SBUIIA, IKI 0OYMOBIIIOIOTH ICHYBaHHSI MarHITHUX SIBUIL Ta MAarHITHI
BIIACTUBOCTI PI3HHUX TUIIIB KOHJCHCOBAHUX CEPEIOBHII Y TOMY YHCIIi HAHO-MaTepiaiiB Ta CTPYKTYpP, METOIU
JIarHOCTUKMA Ta BHUKOPUCTAHHS MArHITHUX CHUCTEM 1 CTPYKTYp. 30KpeMa, KypC CKIagaeTbcs 3 2-X
MOB’sI3aHUX MK COOOI0 YACTHH: MarHiTHI BIACTUBOCTI CHCTEM 3 BUIbHUMHU HOCISIMU €JIEKTPUYHOTO 3apsiy,
1 MarHiTHi BJIACTUBOCTI CHUCTEM 3 JIOKATI30BAaHUMH HOCISIMH €JIEKTPUYHOTO 3apsiiy, a TaKoX 1 TUI, IIO0
BOJIHOYAC MICTATH SIK JIOKaJII30BaH1 HECIIAPEH]1 €IeKTPOHH, TaK 1 IeIOKaTi30BaHI.

OCHOBHUMHU 3aBAaHHSIMHU HaBYAIbHOI ucuumiIinm J[BA.07 «MaruitHi sBUIa B TBEPIUX TLIAX 1
HAHOCTPKTypax» € (OpMyBaHHS PO3YyMIHHS €IHOCTI (Pi3MKHM 1 ii METOHIB aHamizy (i3UUHUX SBUIL,
MEXaHI13MiB BUHUKHEHHS MarHiTHHX SIBUII Ta OCOOJMBOCTEH X MPOSIBIB Y KOHJEHCOBAHUX CEPEIOBUIIIAX



PI3HUX THUIIB, 30KpeMa y HAaHOCHCTEMaX O3HAMOMIICHHS 3 MEPCIEKTUBAMH Ta CYYaCHUMHU HalpsMKaMHU ixX
MPAKTUYHOTO BUKOPHCTAHHS Ta CHEKTPOM HAYKOBHX 3aJ1ad y I[bOMY HampsMi JOCTIIKEHb.
2) HaOytu 31aTHICTh 3aCTOCOBYBATH IIi 3HAHHA y MPAKTUYHHUX CUTYAI[ISIX JJIS pO3yMIHHS BIIACTHUBOCTEH
PIIKOKPUCTATIYHUX CHCTEM.
3) IMigBUIIMTH 3MATHICTH BYMTHUCS 1 OBOJIOJIBATH CYYaCHHUMHM 3HAHHSMH B Taly3l PIAKOKPUCTAIIYHUX
MaTepialliB, 34aTHICTb JI0 MOUIYKY, 0OpoOJeHHs Ta aHai3y iH(opMalii 3 pi3HUX JDKepel, B TOMY YHCIII,
CIIEKTPOHHUX PECYpCiB, Ta 3JAaTHICTh CTYIEHTIB 1O aOCTPAaKTHOTO MUCICHHS, aHalli3y Ta CHUHTE3Y
MaTepiany 3 BCix (pi3sMUHUX AUCIUILTIH.
4) dopmyBaHHs (HI3UYHOTO MHCJICHHS y aCHIpaHTIB B MEXaxX Marepiajy, 0 BUBYAETHCS. [IMCIMILIIHA TOTYE
aCIIpaHTIB JI0 CIIPUIMAaHHS MaTepialy CIIEIKYPCIB, MependadeHIX MPOrpamMoro Crieriati3artii.

®daxoBi nporpamHi pe3y.ibTaTH HaBYAHHA (BUMOTI'H /10 3HAHb Ta BMiHb)

B pesynbraTi BUBUEHHS HABUAIBHOI AUCIUIUIIHY acHipaHT MOBUHEH
3HaTH: PUPOTy BUHUKHEHHSI MarHITHUX SIBUII, OCHOBHI THUITM CUCTEM 3 PI3HUMHU iX TPOSBAMH; METOIH
JOCTI/I)KEHb MarHITHUX SIBUILL 1 BIACTUBOCTEN B KOHAECHCOBAHUX TUI Ta CTPYKTYP, 30KpeMa HAHOPO3MIPHUX
Ta HaHOMaTepiajiB.

Bwmitu: npornosysaru (i3uyHi, 30KpeMa MarHiTHI, BIaCTUBOCTI MaTepialiB pI3HUX KJaciB B TOMY YHCII
HAaHOCTPYKTYp Ta HAHOKOMIIO3UTIB Ta 3acTOCyBaTH HaOyTi 3HAHHS B HAYKOBUX-AOCIUDKEHHSIX Ta
eKCIIePTHIN TISTTLHOCTI.

3aBaaHHsAM HaBYAJbLHOI AUcHUILTiIHM (BianoBigHo a0 neperaiky OII) JIBA.07 «MaruitHi siBuiIa
B TBEPJIUX TUIaX 1 HAHOCTPKTYpPaxX»:

3aransHi: 3K1,3K2, 3K3, 3K4, 3K5, 3K6, 3K7, 3K8.

daxosi: K1, ®K2, ®K3, K5

[Iporpamui pesynbratu HaBuanHs [IPH2, TTPH3, ITPH4, [TPHS, T1PH6, TTPH7, TTPHS, TIPHO,
[TPH10, [TPH11, [TPH12, ITPH13, TTPH14.



3. TeMaTu4yHUii MJIaH
(cTpyKTypa 3a1iKOBOTO KPEIHTY)
3 HaB4YanbHOI auctumiiau JIBA.07 «MarHitHi SBUIIa B TBEPUX TUIAX 1 HAHOCTPKTYPAX»
(2 kypc — 2 cemecTtp)

Ipakruuni | Camocriiina
Jlekmii,

. Pazom,
3micT 3aHATTH, podora,
roj. roj.
rof. roj.

3araiibHi  TOHATTS ~ TIOAO  HPUPOAU
MarHeTu3My; MacmTaOu SBUIL, METOAU
nocmimpkens. Cunu. MarHitTHi MOMEHTH
BUIBHUX aTOMIB, siaep. CIiH i CTaTUCTHKA

3 0 7 10

MarHitHi BIaCTHBOCTI BUTbHOTO
€JIEKTPOHHOTI'0 Ta3y y TBEPAOMY TiNdi.
KsanTtyBanHs Jlannay; nmapamarseTusm
[Tayni; Marniroomip. epext Xosuia
3BUYAMHUI 1 KBAHTOBUI, [IUIOYMCETLHUHN 1
npo6uuit KEX, kBant onopy, QyHKIIis
Jladnina sk MpUKIIAJ 3B’ SI3aHOTO CTaHY
€JICKTPOHIB; JlaMarHiTHI €KCUTOHU

MarsiTHi BJIaCTHBOCTI HAJIPOBIIHHKIB;
epext MeiicHepa, piBHSIHHS JIOHAOHIB; 6 3 15 24
BHUXOp1 AGpUKOCOBa

KonTposeHa pobora 1 0 0 0 0

MarsuitHi BJIACTHUBOCTI
0araToeJeKTPOHHOTO  10HA;  EJEKTPOH-
€JIEKTPOHHA B3aEMOJIisI, CAMOY3I'OJIXK. [10JIe
Xaptpi, HaOmmwkeHHs  XapTpi-Doka,
obminHa  B3aemonis; CmiH-opbOita 1
nMpaBWjia CKJIagaHHA MOMEHTIB, L-S
3B’SI30K, JNETEPMIHAHTH Crnerepa. 3 0 7 10
Enementn Teopii BHYTPUKPICTATIYHOTO
monst; 3d 10OHM y KpHUCTal.  TOJI,
3aMOpPOXKYBaHHS OPOITAILHOIO MOMEHTY,
epexktuBHUl cmiH. CrHiH-raMUIbTOHIaH,
MIKPOCKOTIIYHUN 1 CHMETPIAHHUMA PO3TIISIN.
Edexr Sna-Temnepa

Metonu wmarHitHoro pesonancy, EIIP,
SAMP, TI1IEAP, OAMP, cniinoBa nyna. IMP
tomorpadis. PiBsaHs bnoxa, yacu 3 3 8 14
penakcanii T: 1 To. Cmin-criiHOBa
B3aEMOJIA.

CniHOBe BIOPSAKYBaHHS B TBEP/HX TilaX.
OcHOBHI ysiBJI€HHS Teopii (pa30BUX
NEepeXoAiB; pI3HOBUIU CITIHOBOTO
BIIOPSZIKYBAaHHS B TBEPAUX TLIAX Ta iX
OCHOBHI XapaKTePUCTUKH.

Maruitauit pe30HaHC y
MAarHiTOBIOPSIKOBAHUX pPEUOBUHAX
piBHsHHS Jlannay-Jlidmmis.

Crmin-(oHOHHAa B3aeMOJiE B  TBEPIUX
TUIaX, TPUpPOJa 1 OCHOBHI YSIBJICHHS. 3 0 8 11
IIponiecu  cHiH-TpaTKOBOi  penakcaiii,




OCHOBHI MEXaHI3MHU; MAarHITOCTPHKILis,
aKyCTUYHUH TapaMarHiTHUN pe3oHaHc

9. | CucteMu 3 HOCIH-IOHHOIO OOMIHHOIO
B3a€EMOII€I0, 11 OCHOBHI BIAMIHHOCTI BiJ
OB nokanizoBanux en-HiB. Edexr Konmo;
B3aemonis RKKY. I'iranTchke criHOBE
PO3MIETIIEH s 30H HOCI1B CTpyMy B 3 3 8 14
MarHiTOpO34MHEHUX HA/IMPOBITHUKAX,
MarHiTHUX  MeTajax. CriH-3anexHa
MIPOBITHICTB. [NraaTchkuit i
“xoJiocanibHUI” MarHitoonopu. Hanpsmku
3YCWJIb JUISI peaTizailii CIIIHTPOHIKH.

10. | OcobnmBocTi  mposiBIB ~ HOCIH-I0HHOT
B3a€EMOJII B CHCTeMax 3 KBAaHTOBUMHU
ssMaMH, ApoTamMH, ToukaMu. OcoOIMBOCTI

MarHiTHUX  BJIAQCTMBOCTEH  MAarHITHUX 3 0 ! 10
HAaHOYACTHHOK, HAHOCTPYKTYP.
CyneprnapaMarHeTusMm.

Bceboro 30 15 75 120

MetoauyHe 3a0e3ne4eHHs] HABYAJIbHOI IMCUMILTIHN 320€31e4y0Th:

OTIOPHI KOHCIEKTH JIEKII1i, 610:110TeYH1 MOCIOHUKY 31 CIIUCKY PEKOMEHI0OBAHO1 JIiTepaTypH, €JIeKTPOHHI
MOCIOHUKH, MYJIbTUMEINHI TMpe3eHTalli, 104l HOPMAaTHBHO-IIPABOBI 3aKOHOJABYl aKTH YKpaiHH,
JOBIIKOBO-1H(GOPMAITIITHI IHTEPHET-KEpeta TOIIIO.

4, 3MicT HABYAJBLHOI JUCHHUILTIHA
JIBA.07 «MaruitHi sSIBHIIIa B TBEPAUX TUIaX 1 HAHOCTPKTYpPax»

1. Tema 1. 3aranbHi MOHATTS MO0 MPUPOJIA MarHeTU3MY; MAcCIITaOU SIBUII, METOIM JOCTIKeHb. CHIIH.
MarsiTHi MOMEHTH BUTbHUX aTOMiB, siaep. CITiH 1 CTaTUCTHKA.

3aBaaHHs AJ1s1 caMocTiiiHOoT podoTu (7 roa.)

1. BuBueHHs Martepiary JICKIIii.

2. OnparroBaHHs MaTepiaiy, 1110 BUHECEHUH Ha CAaMOCTIHE BUBUCHHS:

[TpounraTu i onparroBaTu (aitiu milespin_timeline.pdf i milespin_all.pdf 3 mpeacrasnenoi NaturePhysics
nigbipku “Milestones of spin.

2. Tema 2. MarHiTHi BJIaCTHBOCTI BUIBHOTO €JIEKTPOHHOTO Ta3y y TBepaomy Tutl. KBantyBanus Jlanmay;
napamarnetusMm [layni; Marniroomip. edext Xoiia 3BU4aiiHUM 1 KBAHTOBUI; LUIOYMCENbHUN 1 APOOHUHN
KEX, kBant onopy, ¢pynkuis Jladaina sk npukiiaj 38’ 13aHOTO CTaHy €IEKTPOHIB; JlaMarHiTHI €KCUTOHH.
3aBaanHs AJ1s1 caMocTiiiHOT podoTu (7 roj.)

1. BuB4ueHHs Matepiany JIeKIlii Ta MPAKTHYHOTO 3aHATTS «KoMI’toTepHEe MOJICITIOBaHHS ME30T'CHIBY.

2. OmpaIifroBaHHsl MaTepiany, 10 BUHECEHHUH U1 CaMOCTIHHOTO PO3B’A3KY MICHs MPAKTUYHOTO 3aHSTTS:
3aymayi 3 MarHiTHUX BJIaCTUBOCTEH DepMi-piuHHU.

3. Tema 3, 4. MarHitHi BIaCTUBOCTI HaJANpPOBITHUKIB; epekT MelicHepa, piBHAHHSA JIOHIOHIB; BUXOpI
AbpukocoBa. KontpossHa pobora 1

3aBaanusa A8 camoctiiiHoi po6oru (15 roa.)

1. BuBueHHs MaTepiainy JIEKLii Ta NPAKTHYHOI0 3aHATTS «Po3paxyHok ckiaay 1 remmneparyp (pazoBux
NePeXoAiB 11eaIbHOT eBTEKTUUHOI CYyMIIIIl PIAKUX KPUCTAIIIB».

2. OnpalroBaHHs MaTepiay, 10 BUHECEHUH Ha CaMOCTIiHE BUBUEHHS:

3a/1a4i 3 MarHiTH. BIACTUBOCTEH HAIMPOBIAH



5. Tema 5. MarHiTHI BIacTUBOCTI 0araToelIeKTPOHHOTO 10HA; EJIEKTPOH-ENCKTPOHHA B3a€EMOIIs,
camMoy3roJuk. moyie Xaptpi, HaOmkeHHs Xaptpi-Doka, oOminHa B3aemonis; CrmiH-op0Oita 1 mpaBmiIa
CKJIaJJaHHs MOMEHTIB, L-S 3B’130k, nerepminantu Crnerepa. EnemMenTu Teopii BHyTpHUKpiCTAIIYHOTO TOJIS;
3d ioHu y KpHCTal. MOJIi, 3aMOPOKYBAHHS OPOITAIIBHOTO MOMEHTY, epeKTUBHUH criH. CIiH-TaMUTbTOHIaH,
MIKPOCKOMIIYHUH 1 cumerpiitauit posrnsau. Eexr SAna-Temnepa

3aBaaHHs AJ151 caMoOCTiiiHOI podoTH (7 roa.)

1. BuBueHHs MaTepiairy JIEKIIii.

2. OmpairoBaHHsl MaTepiay, 1110 BUHECEHUH Ha CaMOCTIiiHE BUBYCHHSL:

6. Tema 6. Meroau maruitHOTO pe3oHancy, EIIP, AMP, ITESIP, OAMP, cninoBa nyna. SIMP Tomorpadis.
PiBustaas broxa, gacu pemakcaiii T1 1 T2. CriiH-CITIHOBA B3a€MOTsI.

3aBaanHs 1Js camocTiiiHoi podoTtu (8 roa.)

1. BuBueHHs MaTepiairy JIeKIIii.

2. OnparrroBanHs MaTepiaiy, [0 BUHECEHU Ha CaMOCTIiHE BUBUYCHHS:

3ajadi 3 MarHiTHOTO PE30HAHCY 1 MAarHITHUX BJIACTUBOCTEN MapaMarrHETUKIB.

7. Tema 7. CniHOBe BNOPSAKYBaHHS B TBepAuX Ti1aXx. OCHOBHI ysABIEHHS Teopii (pa30BUX MEPEXO/IIB;
PI3HOBU/IM CIIIHOBOTO BHOPSAKYBaHHS B TBEPJUX TUIaX Ta IX OCHOBHI XapaKT€PUCTUKH. MarHiTHUH
PE30HAHC Y MarHITOBIOPSAIKOBAaHUX peuoBUHaX piBHAHHSA Jlangay-Jlipmmis

3aBaanHs 1Js camocTiiiHoi po6oTtu (8 roa.)

1. BuBueHHs MaTepiany JIEKIii.

2. OnpartroBanHs MaTepiaiy, 1[0 BUHECEHNWH Ha CaMOCTIiHE BUBYCHHSI IICTISl TPAKTUYHOTO 3aHSATTS:
3a/1a4l 3 MarHiTHOTO PEe30HAHCY 1 MarHiTHUX BIAcTUBOCTEN (epo 1 aHTU(PEepOMarHETHKIB.

8. Tema 8. CniH-(hoHOHHA B3a€MOJisi B TBEpAMX TiIaX, MpUpoaa i oCHOBHI ysBieHHs. [Ipomecn criH-
IPaTKOBOI penaKcailii, OCHOBHI MEXaHI3MH; MarHITOCTPHUKIIIS, aKYCTHYHHUI MMapaMarHiTHUN pe30HaHC
3aBaaHHs AJ1s1 caMocTiiiHOoT podoTu (8 roa.)

1. BuBueHHs MaTepiary JICKITii.

2. OnparroBanHs MaTepiaiy, 1[0 BUHECEHUH Ha CaMOCTIHE BUBUCHHS:

9. Tema 9. Cucremn 3 HOCIH-IOHHOIO OOMIHHOIO B3acMOgicro, ii ocHOBHI BigmiHHOCTI Big OB
nokanizoBanux en-HiB. Edext Konno; B3aemonis RKKY. I'iranTchke criiHOBE pO3IICTUICHHS 30H HOCIIB
CTPYMy B MAarHiTOpO3UYMHEHUX HAAMPOBITHUKAX, MarHiTHUX Mertanax. CriH-3aj1eXHa MPOBITHICTS.
['iranTchKUi 1 “KOJOCAIBHMI MarHitoonopu. HanpsiMmku 3ycuis Ui peaiizaliii CIliHTPOHIKH.

3aBaaHHs 1J1s1 caMocTiiiHoT po6oTu (8 rosa.)

1. BuBueHHs MaTepiany JIEKIIii.

2. OmpaifroBaHHsi MaTepiany, 110 BUHECEHUI Ha CaMOCTiiiHe BUBYCHHSI MICIIS JIEKLIT Ta MPaKTUYHOTO
3aHSATTA:

[IpounTaTs 1 po3iOpaT y TOJOBHUX pUcaxX OIS 3 CHiHTpOoHIKM ToBcronutkina, Psbuenka, [loropinoro
Ta orJisAa 3 Toro * nutanHs Jlaninosa, Jlemunosa, €xeBcbkoro (Hmwxkniit HoBropon).

10. Tema 10. Oco6auBOCTI MPOSABIB HOCI-10HHOT B3a€EMO/IIi B CUCTEMaX 3 KBAHTOBUMHU SIMaMH, APOTaMH,
ToukamMu. (OcoOMUBOCTI MAarHiTHUX BJIACTUBOCTEH MArHITHUX HAHOYACTHMHOK, HAHOCTPYKTYP.
CymeprapaMarHeTusm

3aBaanHs AJs camocTiiiHoi podortu (7 roa.)

1. BuBueHHs MaTepiaiy JIEKIIii.

2. OmpaIirroBaHHsl MaTepiany, 10 BUHECEHUI Ha CaMOCTiiiHE BUBUCHHSL:



5. IlpakTu4Hi 3aHATTH
3 HaB4YanbHOI auctumiiau JIBA.07 «MarHitHi SiBUIa B TBEPAUX TiIaX 1 HAHOCTPKTYpax»

[IpakTuyHe 3aKpilUIeHHS JEKIIMHOTO MaTepiady Ta HayKOBi JOMOBiJI acHipaHTa MOB’s3aHI 3 TEMaMH
JIEKIIIH 1 € YACTUHOIO 3MICTY JUCLHUIUTIHY.

6. CamocrTiiina po6oTa
3 HaB4YaNbHOI auctumiiad JIBA.07 «MarHitHi SBUIIa B TBEPUX TUIaX 1 HAHOCTPKTYPAx»

Ne 3MICT caMOCTIHOT pOOOTH acHipaHTiB O6csar, roaud
BuBuenHst Mmatepiary Jexiii 30

2. OmnpaifoBaHsl Marepiary, 0 BHHECEHMH Ha caMocCTiiiHe | 45
BHUBUYCHHS

¥Ycboro 3a HaBYAJIbHY IMCHHUILIIHY 75

7. MeToau BUKJAAaHHSA
3 HaBuaIbHOI AucuuIIiHg JIBA.07 «MaruitHi SiBUIIa B TBEPAUX TUIaX 1 HAHOCTPKTYpPax»

VY mporieci BUKIagaHHS AUCITUTUTIHA BUKOPUCTOBYIOTHCS TaKl METOTH:
1) MeTonu oprasizanii Ta 3/1iiCHEHHs] HaB4YaJIbHO-TII3HABAJIbHOI Ai7IbHOCTI (6€ecifia, IeKIlis; UTIoCTpallis;
nabopatopHi poboTu, pedeparr; camocTiiiHa po0oTa CTY/ICHTIB);
2) METO/I CTUMYIIOBAHHS I MOTHBALlli HABYaJIbHO-TI3HABAIBHOI AISUIBHOCTI (HaBYaJIbH1 JUCKYCII,
MO/TyJIbHO-PEUTHHIOBA CUCTEMA 3HAHbD);
3) MeTO I KOHTPOJIIO (CAMOKOHTPOJIIO, B3AEMOKOHTPOJTIO ), KOPEKIIil (CaMOKOPEKIIii, B3aEMOKOPEKIIIT) 3a
e(eKTHBHICTIO HABYAJIbHO-TI3HABAILHOT TISITEHOCTI.

8. PeiiTuHroBa cucteMa ONiHIOBAHHA
3 HaB4yabHOT auctuiuiiau JIBA.07 «MarHiTH1 sSBUIIa B TBEPUX TiIaX 1 HAHOCTPKTYPAX»

OcHoBHMMH (hopMaMH OpraHizaiii KOHTPOJIO Yy TpoIeci BUBYCHHS CTYACHTAMH NaHOi TUCHUIUTIHU €
IHAMBITyaJIbHA, TPynoBa Ta (poHTalbHA TEpeBipka 3HaHb, BMIHb Ta HABUYOK CTYACHTIB (ycHa Ta
MUChbMOBA). PEHTHHT acripaHTa CKIaIa€ThCs 3 HACTYITHUX OTPUMAaHUX OaliB:

1. Excrnpec-koHTposs — 20 6aniB. (yCHE ONMUTYBaHHS YW CAaMOCTIHHI pOOOTH Mia Yac HaBYAIBHOTO

poIiecy)
2. IlpakTuuHi 3aHATTS Ta camocTiiiHa poboTa — 40 GaiB.
3. Ex3amen — 40 Gauis.
3aoxouyBaJibHi Ta mTpadHi 6aam

1. Tlpwu BimcyTHOCTI Ha JIEKIii/MPaKTUYHOMY 3aHATT1 0€3 MOBaXXHUX MPUYUH -2 Oanu

2. Tlomana B >KypHaJ CTaTTS YM BUCTYI Ha KoHGepeH1ii 3a Temoro Kypcy +10 Gais.

Cyma six mTpadHuX Tak 1 3a0X04yBaHUX OaniB po3paxoByeTbes 3a popmynoro 0,1R, ne R — 3aransna

KUTBKICTB 0aliiB, 1 HE Ma€ MepeBuIlyBaTH B 1iiomy 10 Gais.

Il xana pedTUHTIB.
3arajibHa KUIBKICTh OalliB, Ky aclipaHTa MOK€ OTPUMATH IIiJl 4aCc BUBUEHHS KYpCY CKJIaJa€eTbes 13
CyYMH BaroBuXx 0ajliB OTPUMaHUX MPOTATOM BUBUEHHS AUCIUTUTIHA
R=20+40+40=100 (6aumiB)



HIxkana BigmoBigHOCTI OLIHOK

PeiiTunrosa . PeiiTunr y
. 3HavYeHHs OI[iIHKU . o
OLIHKA BigcoTkax, %

BigMinHO — BiTMiHHMI piBeHb 3HAaHb (YMiHB) B MeXax
A 000B’SI3KOBOTO MaTepially 3, MOKIMBUMHU HE3HACHUMH 90-100
HEJI0JIIKaMHU.

y:xe 100pe — TOCTaTHHO BUCOKHUI1 piBEHb 3HAHD (YMIHb) B
B Mexax 000B’SI3KOBOTO MaTepiairy 06e3 CyTTeBUX (TpyorX) 82-89
IIOMUIJIOK.

JloOpe — 10Opwmii piBeHb 3HaHB (YMiHB) B MEXaX 000B’I3KOBOTO

. . 75-81
MaTepiany 3 HE3HaAYHOK KUIBKICTh IIOMMJIOK.

3a0BiIbHO — TIOCEpeIHI piBeHb 3HAHb (YMIHB) B MEXax
000B’SI3KOBOTO MaTepialy i3 3HAYHOIO KUTBKICTIO HEJOIKIB,
JOCTaTHIM JUIsl MOJANIbIIOr0 HaBYaHHS abo  mpodeciitHoT
IUSIIBHOCTI.

69-74

JlocTaTHBO - MIHIMAJIBHO MOKJIMBUI TOMYCTUMUI pIBEHb 3HAHb

. , . 60-100
(yMiHB) B MeXax 000B’sI3KOBOTO MarTepiaiy.

He3anoBuI1bHO 3 MOXKIIMBICTIO HIOBTOPHOTO CKJIAJaHHS —
HE3aJI0BUIbHUN pPIBEHb 3HaHb (YMiHb) B MEKax 000B’I3KOBOTO
Marepiaiay 3 MOXJIMBICTIO TOBTOPHOTO MepecKiIalaHHs Mmicis
CaMOCTIHHOTO JI0OTIPAIIOBAHHSI.

FX 35-59

HezanoBinbHO 3 3 000B’3KOBUM MMOBTOPHUM BUBUEHHSIM KYpPCYy —
F HU3bKUH piBEHb 3HaHb (YMIHb) B MexkaX 000B’SI3KOBOTO 1-34
MaTepiaiy, 1110 BUMarae MoBTOPHOTO BUBYEHHS MaTepialiB Kypcy.
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9. OpieHToBHMI Nepeik ek3aMeHANIHHUX MUTAHb
3 HaB4yabHOT auctuiuiiau JIBA.07 «MarHiTH1 sSBUIIa B TBEPUX TiIaX 1 HAHOCTPKTYPAX»

Sxa nmpuyrHa BIIXWJICHHS TOYHOTO 3HAYEHHS g-(aKTOpy BUILHOTO €JIEKTPOHA Bif 2-Ku?

[Ilo BmacHe «KBAaHTYETHCS» MPH KBAHTYBAaHHI MAar”HiTHOTO TOTOKY, SIK CITIBBIIHOCHUTHCS KBaHT
MarHiTHOTO TIOTOKY Y HOpMaJbHOMY METaJi 1 y HaAPOBITHUKY?

®i3uuHMil 3MIiCT «MiHIMaTbHOT METAIEBOT HPOBITHOCTI» i KpuTepito nokanizawii Mobde-Perens?

VY 110 nmepexoaaTh CKIAIOBI Pxx 1 Pxy KBAaHTOBOTO edekTy XoJuia MpH MiABUIICHHI TEeMIEpaTypH, ado
3MEHIIICHH] PYXJIUBOCTI €JIEKTPOHIB?

[IpaBuna Xynnaa. B yomy npuunna «oOMIHHOT B3aeMO/Iii» y OaraToenekTpoHHOMY atomi? Uu BoHa Ta
K caMa JUrs MK 10HHOT OOMIHHOT B3aeMOIii?

HacnigkoM 4oro € BUHUKHEHHS «aHI30TPOIHOI 0OMIHHOT B3a€MOI1», BEKTOPHOT OOMIHHOT B3aeMO/Iii
JI3smommHChKOTO0 —Mopia?

o € dpiznyHOIO NPUYNHOIO BUHUKHEHHS PIBHOBAXHOI JOMEHHOI CTPYKTYpH Y epOMarHeTukin?

Ha namanboBaniii ¢a3zoBiii giarpami aHTH(EpOMarHeTHka y MarHiTHOMY TOJIi BKa3aTH SKi JiHIL
(ha3oBUX Mmepexo1iB BimHOCATHCS A0 I-T0, a ski g0 1I-ro poxis.

o Take edekt Ana-Temnepa? Crarnunnii? J[uHaMiyHniA?

1o Take MarHiTHUI nouApoH?

Hanucatu exBiBaneHTHHI1 omeparop CTiBeHCa dYepe3 KOMIIOHEHTH OpOITAIbHOTO MOMEHTY IS
KOMITOHEHTH KPUCTAIIYHOTO TOJISL, IO OTMUCYETHCS BUPA3OM «XYM.

SIka mocniA0BHICTh 30yKYIOUUX IMITYJIBCIB JIJIsl CITIHOBOTO BifNTyHHs XaHa?

Hanwucatu onepatopHuii BUpa3 Juis i30TPOIHOT HAATOHKOT B3a€MOIi.

o Take «HE3BimHI TEH30pHI onepaTopu»? HaBecTu nmpukia.

B dyomy ¢i3uuHa mnpuuMHA «3aMOPOKYBaHHS OpPOITAILHOTO MOMEHTY» THepeXiTHUX IOHIB Y
KpUCTATIYHOMY I10JTi?

o Take «cynepmapamaraetuk? Illo Take «remreparypa OIOKyBaHHS» y CyleprapaMarHeTHKy?

SIK CyMICTUTH MarHiTHe BHOPSAKYBaHHS 3 BUMOTaMH 1HBAapiaHTHOCTI /10 iHBepCii 3HaKy yacy?
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IIlo Take «riranTchkuii» Marairoonip? Moro 3acrocyBaHusi.

o Take «KOJIOCAIbHUIT» MArHITOOMIp?

[Ilo Take «riraHTChKE CIiHOBE PO3IICIUICHHS CTaHIB HOCIIB CTPYMY 1 €KCUTOHIB y MarHito-3MilIaHOMy
HaMBIPOBITHUKY?

1o Take «00’€eMHO IHAYKOBaHA aCUMETPIsH» « 1 «CTPYKTYPHO 1HIyKOBaHA acUMETPisi»?

MarnitHa ¢a3oBa giarpama i (epoMarHeTHKa, 10 HaMAarHi4yeTbCcs BIOBXK, a0d0 ymomepek oci
MAarHiTHO1 aH130TpOil.

[lo Take pakTop po3MarHivyBaHH:?

SlkumMu YacamM penakcarii onepyrioTh piBHAHHS brnoxa? Slkumu omepyroTh piBHsHHS Jlanmay-
Jlipmmns?

o Take crmiHOBI XBHIII?

[Ipupona criH-cIiHOBOI penakcallii, CIiH-TPaTKOBOI pesrakcartii?

10.PexomengoBaHa Jitepatypa
3 HaBuabHOI AucuuIIiag JIBA.07 «MaruitHi SiBUIa B TBEPAUX TUIAX 1 HAHOCTPKTYpPax»

OcHoBHA:

Y. Kutrens «Benenue B pusuky TBepaoro rena», Mocksa, Hayka, 1978 (ri. 7,8,12,16,17).

JIx. 3aiiman «[IpuHIMITBI TEOpUH TBEpAOTO Tenay, Mocksa, Mup, 1966. (ri1. 9-11)

B.I". Bapbsixtap, b.A. UBaHoB «Maruetusm. Uro 3to?», Kues, HaykoBa aymka, 1981. (Engl. Transl:

V.G. Bar'yakhtar and B.A. lvanov «Modern magnetism. A primer», Moscow, Mir, 1985)

P. Vairt «KBanToBas Teopust Maraetusmay, Mocksa, Mup, 1985.

E.C. Boposuk, B.B. Epemenko, A.C. Munbnep «JIekuuu no maruetusmy», Mocksa, ®uzmartiaut, 2005.

Y. Cnukrep «OCHOBBI TEOPUHM MATHUTHOTO pe3oHaHca», Mocksa, Mup, 1981.

O.I. Toscronmutkia, C.M. Psabuenko, A.M. Iloropumiit OcHoBU crmiHTpoHIKH (cTaTTsa 3 «YDXK —

orsiuy, 2010).

I0.A. [anunos, E.C. JlemumoB, A.A. ExeBckuii «OCHOBBI CHUHTPOHUKH» (Y4. TOCOO.

Hwxeropoackuii yauepcutet, PO, 2007).

H.I'Ueuernun (MI'Y, P®) Jlekuu "®dr3nka MarHUTHBIX HAHOCTPYKTYP",

http://danp.sinp.msu.ru/MagNanoS/ngchposob2.htm

JlopaTkoBa:

10. I'.C. Kpunuuk «Pu3uka MarHuTHBIX sSBJICHHI», MockBa, nu3a. MI'Y, 1976.

11. Jx. Ileiik «IlapamarauTHBIN pe3oHaHc», MockBa, Mup, 1965.

12. A.T. TI'ypeBuu «MarHuTHBIN pe3oHaHC B depputax u aHTHdeppoMarHeTukax», M., Hayka, 1973.
a6o A.I'. I'ypeBuu, I'.A. MenkoB «MaruuTH. KoJjieOaHus U BOJHBIY, M., U3a. "®us.-mar. aut-pa”
BO Hayka, 1994.

13. K. Bunrep «MarauTHbIi pe30HaHC B MeTaiIax», Mocksa, Mup, 1976.

14. K. M. Xepn «MHuorooOpa3ue BUA0OB MarHUTHOTO yropsnoueHus», YOH, 1.142, ¢.331, 1984.

15. M.I'. Haxoakun, JI.I. Illeka «OcHoBH HaHO(I3MKK Ta HaHOTexHOJOTiH», KuiB (2006), riaBw,
MIPUCBSYECHI MATHITHUM BIIACTUBOCTAM (pepMi-Ta3y 1 MarHiTHUM BIACTHBOCTSIM HaJANPOBIIHUKIB.

16. K.X. Xayccep, X.P. Kans6utuep «IMP B menunne u Ouonorum», (mep. 3 Him.), KuiB, HaykoBa
nyMka, 1993.

17. M. ®umep «IIpuposa KpUTHIECKOTO COCTOSIHUSA», MockBa, Mup, 1968.

18. C.B. BoncoBckuii «Marnetuzm», Mocksa, Hayka, 1971.

19. B.JI. BBenenckuii, B.1. Oxorun «CBepXuyBCTBUTENbHAsE MarHUTOMETpHUs OMOOOBEKTOB» (TJ1.1
onucanue paboTel U npaktudeckoro ycrpoiictea CKBI/loB) Mocksa, 1981

20. https://www.quantamagazine.org/the-hidden-magnetic-universe-begins-to-come-into-view-
20200702/?utm_source=Nature+Briefing&utm campaign=e9079e5ba2-briefing-dy-
20200703&utm_medium=email&utm_term=0_c9dfd39373-e9079e5ba2-42772559 The Hidden
Magnetic Universe Begins to Come Into View
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