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1. 3araabHi BizomocTi

HajimeHHyBaHHS OKA3HUKIB XapakTepucTHKA IUCHUILUIIHA 32 1eHHOI0
¢dopmoro HaBUaAHHSA
Bua nucnuniiing BHOIpKOBa
MoBa BUKJIAJAHHS, HABYAHHSA TA ONIHIOBAHHA | YKPAaiHCbKa
3arajbHuii 00cATr KpeauTiB / TOAUH 2/60
Kypc 1
Cemectp 1
KinbKicTh 3MiCTOBMX MOAYJIIB 3 PO3MOALIIOM 2
Oo6csir kpeauTiB 2
O0coar rogux, 60
B Tomy umcii:
Jlexkuii 20
IlpakTHyYHi 3aHATTA 10
Camocriiina po6oTta 30
dopMma niICYyMKOBOr0 KOHTPOIO eK3aMeH

2. MeTa, 3aBJlaHHS Ta OYIKYBaHi pe3yJIbTaTH HABYAJbHOI JMCIUILTIHA

PoGoua mnporpama HapuanmbHOi gucnurmiind JIBA.05.05 «MaruiTHi sBWIIa B TBEpAuX TULTaX 1
HAaHOCTPKTypax» € HOPMATUBHUM JOKYMEHTOM, SIKH pO3pOOJeHHH Ha OCHOBI OCBITHbO-HAyKOBOI
nporpamu, gani OIL, (3atBepmkena Buenorw pamgoro IHCTHTyTy ¢13uxku HAH VYkpainu, npotokomom No
BiJ 20 POKY) HiATOTOBKH 3/100yBada TPETHOTO PIBHS BIAMOBIAHO 0 HABYAIBHOTO IUIAHY
cneniaabHOCTI 104 «®Di3uka Ta aCTPOHOMISI»

IlepenymoBa BuBYeHHsi. Hapuanpamii kypc JIBA.05.05 «MarHiTHI sSBUINA B TBEpAMX TUIAX i
HaHOCTPKTypax» € CKJIAJO0BOK LHUKIY THpodeciiHoi MIArOTOBKU (axiBLiB TPEThOIO OCBITHHO-
KBaJTi(pikaniiiHOro piBHA “moktop (inocodii”. [lepenymMoBor0 ciayxaHHS KypCy € 3aCBOEHHS CIyXadeMm
6a3oBux KypciB: 3aranbHa ¢izuka, KBantoBa mMexaHika, OCHOBM (i3UKH TBEPAOro Tijia B 00 €Ml JUIs
¢b13uuHuX/pagioi3nyHux (HaKkyIbTeTIB KIACUYHUX YHIBEPCUTETIB.

Mera naBuyaabHoi qucuumiainm. /IBA.05.05 «MarHiTHi siBUIIa B TBEPAUX TiJlaX 1 HAHOCTPKTYPAX»:
chopMyBaTH 3arajibHE YSBJICHHS IIOJ0 MPUPOIU MArHITHUX 1 CHIH-3aJICKHUX SBHUII Y KOHJIEHCOBAHHUX
cepeloBHINAX Ta iX MOAMQIKAIIl NPH Mepexo/i 10 HAHOPO3MIPHUX 00’ €KTIB; O3HANOMMTHU 3 CY4aCHUMHU
METOAaMH JOCTI/DKEHb Ta BHKOPHCTaHb MArHITHHX Ta CITH-3aJIOKHUX SBHIN y KOHICHCOBAaHHUX
Cepe/loBUILAX Ta HAaHOOO €KTax; MOSCHUTU CHelr(iKy 3MiH BIACTUBOCTEH pi3HUX KJIaciB MaTepialiB Ta
CTPYKTYp IPH MEPEXOl 0 HAHOPO3MIpiB.

3MmicT HaByaJbHOI aMcuMIUIIHM. TeopeTwyHi Ta MpakTUYHI 3HAaHHA, HAaOyTI NpU BUBYEHHI
mucuuruting JIBA.05.05 «MarsiTHi SBUIIA B TBEpAMX TiIaX 1 HAHOCTPKTYPAx». JOMOBHUTH, a y MEBHIH
yacTHHI chopMyBaTH 0a30B1 YABICHHS L1010 CYy4YaCHOTO CTaHy (p13MKH MarHiTHUX SIBUI Y KOHJIEHCOBAaHUX
Cepe/IoBHINAX Ta y TBEPAOTIILHUX HAHOPO3MIPHUX CUCTEMaX/CTPYKTypax Ta iX 3aCTOCYBaHHAX, IOKA3aTH
crenudiky MposBy MarHITHUX Ta CIIH- 3aJIeKHUX SBUI Y HAHOCKOMIYHOMY J1ana3oHi O3HaOMHTH 3
CY4aCHUMH METOJaMH JOCIIJKEHHS MarHiTHUX BJIACTHBOCTEH HaHOOO €KTIB, chopMyBaTh MiAXOIH IS
3aCTOCOBYBAHHS 3TaJIaHUX METOIB y MPAKTHUHINA Ta HAYKOBIA POOOTI.

IIpenmerom HaBuyajabHoi aucuumiainm JIBA.05.05 «MaruitHi sBUIIa B TBEPAUX Tidax i
HaHOCTPKTYypax» € (Gi3uuHl Ta XIMIYHI SBHUIIA, TKi OOYMOBIIOIOThH iICHYBaHHS MarHiTHUX SIBUIIl Ta MarHiTHI
BJIACTUBOCTI PI3HUX TUIIIB KOH/IEHCOBAaHUX CEPEIOBHIL] y TOMY YHCIII HAHO-MaTepialliB Ta CTPYKTYp, METOIU
JIaTHOCTHKM Ta BHUKOPHCTAHHA MAarHiTHUX CHCTEM 1 CTPYKTYp. 30KpeMa, KypC CKJIATaeTbcsl 3 2-X
OB’ SI3aHUX MK COO0I0 YaCTUH: MarHiTHi BIACTUBOCTI CUCTEM 3 BUIBHUMH HOCISIMU €JIEKTPUYHOTO 3apsy,
1 Mar"iTHI BJIACTHBOCTI CHCTEM 3 JIOKAJII30BaHUMH HOCISIMU €JICKTPUYHOTO 3apsily, a TaKOX 1 TUI, IO
BOJIHOYAC MICTATH K JIOKaJIi30BaHi HECMapeHi €JIeKTPOHH, TaK 1 AEJIOKaTi30BaHI.

OCHOBHMMH 3aBJaHHSIMH HABYAJbHOI gucuumjaidnu JIBA.05.05 «MarHiTHi sSBUIIA B TBEPAHMX
TiJax 1 HAHOCTPKTYpax» € OpMyBaHHs PO3yMiHHS €IHOCTI (Pi3UKH 1 ii METOAIB aHali3y (I3UYHUX SBUIL,
MEXaHI3MiB BUHUKHEHHSI MarHiTHUX SIBHIIl Ta OCOOJUBOCTEH 1X MPOSIBIB y KOHJIEHCOBAHUX CEPEIOBHIIAX



PI3HUX THUIIIB, 30KpeMa y HAHOCHCTEMAaxX O3HAWOMIICHHSI 3 MEPCIIEKTUBAMH Ta CY9aCHUMH HaIlpsIMKaMH iX
MPAKTUYHOTO BUKOPUCTAHHSI Ta CIIEKTPOM HAYKOBHX 33724 y I[bOMY HAIMpPsMi JOCIIIKECHb.
2) HaOyTu 31aTHICTh 3aCTOCOBYBATH 111 3HAHHS Y MPAKTUYHUX CUTYAIISX JJIsI PO3YMIHHS BJIACTUBOCTEH
PIAKOKPUCTATIUHUX CUCTEM.
3) IliABUIIMTH 3aTHICTh BYUTHUCS 1 OBOJIOAIBATH CYYaCHUMH 3HAHHSMH B Tally3l PIAKOKPUCTATIYHHX
Martepialis, 3AaTHICTB JI0 TMOIIYKY, 0OpoOJIeHHs Ta aHami3y iH(popMarlii 3 pi3HUX JDKEepell, B TOMY YHCIi,
CIIEKTPOHHUX PECYpCiB, Ta 3JIATHICTh CTYACHTIB J0 aOCTPAKTHOIO MHCICHHS, aHai3y Ta CHHTE3Y
Martepiany 3 BCiX (i3UYHUX JUCHHUTLTIH.
4) dopmyBaHHsS (DI3HUHOrO MHUCIICHHS y acIpaHTIiB B MeKax Marepiany, [0 BHBYAETHCS. J[MCIMILIHA TOTye
acIipaHTIB JI0 CIPUIMaHHS MaTepiary CICHKYpPCIB, MepeI0aueHUX MPOrpaMor0 CreIliai3arlii.

daxoBi NporpamMHi pe3yJibTaTH HABYaHHS (BUMOI'H /10 3HAHb TA BMiHb)

B pe3ynbraTi BUBYCHHS HABUAIBHOI JUCIUILTIHU acCHpaHT TOBHHEH
3HaTH: NPUPOy BAHUKHCHHSI MarHITHUX SIBUII[, OCHOBHI THITM CHCTEM 3 PI3HUMH X MPOSBaMU; METOIH
JOCIIKEHb MarHiTHUX SIBHIL 1 BJIACTHBOCTEH B KOHIEHCOBAHUX T1JI T CTPYKTYP, 30KpeMa HAaHOPO3MIpHHUX
Ta HaHOMAaTepiaiB.

Bwmitu: npornosyBatu (i3uuHi, 30KpeMa MarHiTHi, BIaCTUBOCTI MaTepialiB Pi3HUX KIACiB B TOMY YHCIHI
HAaHOCTPYKTYp Ta HAHOKOMIIO3UTIB Ta 3aCTOCyBaTh HaOyTi 3HAHHS B HAyKOBHX-JOCIIDKEHHSIX Ta
€KCIIePTHIN JISTILHOCTI.

3aBAaHHAM HaBYAJIbHOI JMCHUILTIHU (BiamoBigno ao mepeaiky OII) JIBA.05.05 «MarwuitHi
SIBUILIA B TBEPJIUX TUIAX 1 HAHOCTPKTYpaX»:

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

®daxosi: K1, DK2, K3, OK5

[Iporpamui pesynprate HaB4yanHs [IPH2, T1IPH3, I1PH4, ITPHS, I1PH6, I[TPH7, TTPHS, IIPHO,
[TPH10, I[TPH11, ITPH12, ITPH13, TTPH14.



3. TeMaTHUYHMI IJIaH

(cTpyKTYypa 3a1iKOBOTO KPEIUTY)
3 HaB4YaIbHOI Auctumiing JIBA.05.05 «MarHiTHi sSIBUILA B TBEPAUX TiJaX 1 HAHOCTPKTYpax»

(

Kypc — 1 cemectp)

3MmicT

Jekmii,
roj.

HpakTuyuni
3aHATTH,
roj.

Camocriiina
pobora,
roJ.

Pa3zom,
roj.

3aranbHi  TMOHATTA OO  MPUPOIM
MarHeTU3My; MAacCIITa0u SIBHI, METOIH
nociaimpkens. Crian. MardiTHi MOMEHTH
BUJIBHMX aTOMiB, sifiep. CITiH i1 CTaTUCTHKA

MarsiTHi BIIaCTUBOCTI BIJIEHOTO
€JIGKTPOHHOTO Ta3y Y TBEpAOMY TiJIi.
KBanTtyBanHs Jlanmay; mapamMarHeTusm
[Taymi; Maruitoorrip. epekTt Xoiia
3BMYAHMH 1 KBAHTOBMIA; LIIIOYMCEIBHHUH 1
npoouuit KEX, kBanT onopy, GyHKIis
Jladnina sIK PUKITA]] 3B’ S13aHOTO CTaHy
CJICKTPOHIB; JiaMarHiTHI EKCUTOHH

MarsiTHi BJIaCTHBOCTI HAaJIPOBIIHUKIB,;
epext MeiicHepa, piBHsIHHS JIOHIOHIB;
BUXOpi AOpHKOCOBa

>

Konrponsna pobora 1

MarmiTHi BJIACTUBOCTI
0araToeNeKTPOHHOTO  10HA;  EJIEKTPOH-
€JIEKTPOHHA B3a€MO/1is, CAMOY3TOJIK. 110JIe
Xaptpi, HaOmwkeHHs — XapTpi-Poka,
oOMiHHa  B3aemonis; CmiH-opOita 1
npaBWiia CKJIAJaHHA MOMEHTIB, L-S
3B’SI30K, JIeTePMIHAHTHU Crerepa.
EnemenTu Teopii BHYTPUKPICTAIIYHOTO
nonsi; 3d ioHM |y KpUCTald. IO,
3aMOpPOXYBaHHsI OpOITaTbHOIO MOMEHTY,
epextuBHMii cmiH. CHiH-TaMiIbTOHIaH,
MIKPOCKOIIYHUH 1 CAMETPIHHUIN PO3TIISAN.
Edexrt SAna-Tennepa

Metonu wmarsiTHoro pe3oHancy, EIIP,
SAMP, ITEAP, OAMP, cniinoBa nyna. SIMP
tomorpadis. PiBusuHa broxa, wyacu
penakcanii Ti1 1 T2. Cmin-criiHOBa
B3a€MO/Iis.

CriiHOBe BNOPSKYBAaHHS B TBEPAUX Tijax.
OcHOBHI ysIBJIEHHS TeOopii (pa30BuX
nepexoiB; pi3HOBHUIU CITIHOBOTO
BITOPSIIKYBAaHHS B TBEPJIUX TiJIaxX Ta iX
OCHOBHI XapaKTE€PUCTHKH.

MarnitTHui pe30HaHC y
MarHiTOBIOPSAIKOBaHUX peyoBHHAX
piBastHHS Jlanmay-Jlidmmrs.

Cmin-(poHOHHAa B3aeMoOJlii B  TBEpPAHUX
TiJlaX, TMPUPOJAa 1 OCHOBHI YSBJICHHS.
[lporiecn  cmiH-TPAaTKOBOI  penakcarii,




OCHOBHI MEXaHI3MH; MAarHiTOCTPHUKIIiS,
AKyCTUYHUN apaMarHiTHUN pe30HaHC

9. | Cucremu 3 HOCIH-IOHHOIO OOMIHHOIO
B3a€EMOJI€I0, il OCHOBHI BIAMIHHOCTI BiJ
OB nokanizoBanux en-HiB. Edext Konmo;
Bzaemonmis RKKY. I'iranTchbke CIIHOBE
pPO3IICIUICHHS. 30H HOCIIB CTpyMy B
MarHiTOPO3UYNHEHUX Ha/AMPOBITHHUKAX,
MAarHiTHHX MeTajnax. CriH-3a5exHa
MIPOBITHICTb. Tiranrcexnii 1
“koJocalibHKI’” Maruitoornopu. Hanmpsamku
3yCHIIb JUJISl peari3alii CHiHTPOHIKH.

10. | OcobmuBocTi  mposIBIB  HOCi-10HHOI
B3a€MOJIi B CHCTEMaX 3 KBaHTOBUMHU
ssMaMH, JIpoTaMu, ToukamMu. OcoOIuBOCTI
MAar"HiTHUX  BJACTHMBOCTEH  MAarHiTHHX
HAHOYACTHHOK, HAHOCTPYKTYD.
CymnepriapaMarHeTH3M.

Bceboro 20 10 30 60

MeTtoanyHne 3a0e3ne4eHHs] HABYAJIbHOI TUCHMILIiHY 3a0€31eYyI0Th:

OTIOPHI KOHCIIEKTH JIEKIIiH, 6106110TeuH1 MOCIOHUKH 31 CHUCKY PEKOMEHIOBAHOI JIiTepaTypH, eNeKTPOHHI
MOCIOHMKY, MYJbTUMENIHHI Mpe3eHTalii, Aifo4i HOPMAaTHBHO-TIPABOBI 3aKOHOABUl aKTW YKpaiHw,
JOB1IKOBO-1H(OpMaIliiiHi IHTepHET-Kepera TOIIO.

4. 3MicT HAaBYAJIBLHOI AMCIUILIIHA
JIBA.05.05 «MarHiTHi siBUIIIa B TBEPAUX TIaX 1 HAHOCTPKTYpax»

1. Tema 1. 3aranbHi NOHATTS UIOJ0 MPUPOIN MarHeTU3MY; MacITaOu SIBUIL, METOAM JOCHIKeHb. CHIIN.
MarniTHi MOMEHTH BUIBHUX aTOMiB, siiep. CIiH 1 cTaTUCTHKA.

3aBaaHHs 1Js1 camocTiiiHoi po6oTu (3 roa.)

1. BuB4eHHs Matepiay JeKIii.

2. OmpairoBaHHs MaTepiainy, 0 BUHECEHUH Ha CaMOCTIHE BUBYCHHS:

[Tpouuratu i onparroBatu daiiau milespin_timeline.pdf i milespin_all.pdf 3 npexcraBnenoi NaturePhysics
nig6ipku “Milestones of spin.

2. Tema 2. MarHiTHi BJaCTHBOCTI BUILHOTO €JICKTPOHHOTO Ta3y y TBepaomy Tini. KBanrysanus Jlangay;
napamarneTusm Ilayni; MaruiToomnip. epext Xosuia 3BU4aifHUM 1 KBAHTOBHIA; IIITOYUCENTBHUM 1 JPpOOHUI
KEX, xBanT onopy, ¢pyHnkiis Jladmina sk npukiiaz 38’ 13aHOTO CTaHy €NEeKTPOHIB; AlaMarHiTHI €KCUTOHHU.
3aBaaHHs 1J1s1 camocTiiiHoi podoTH (3 roa.)

1. BuBuenHs MaTepiaiy JeKIii Ta NPAKTHYHOI0 3aHATTA «KoMI’ toTepHe MO/IETIOBaHHS ME30T€HIB».

2. OnparrroBaHHs MaTepiany, 1[0 BUHECEHUH JIJIs1 CAMOCTIITHOTO pO3B’SI3KY MICHsl IPAKTUYHOTO 3aHATTA:
3anayl 3 MarHiTHUX BIacTUBOCTEH DepMi-piauHHU.

3. Tema 3, 4. MarHiTHI BIaCTHBOCTI HaANPOBITHUKIB; edekr MeiicHepa, piBHsSHHS JIOHIOHIB; BHXOpI
AbpukocoBa. KontponbsHa pobora 1

3aBaaHHs 1Js1 camocTiiiHoi podoTn (3 roa.)

1. BuB4eHHs1 MaTepiaily JeKIlii Ta IPaAKTHYHOr0 3aHATTS «Po3paxyHoK ckiamy 1 TemnepaTyp (pa3oBux
MePEXO/IiB 1/1€aTbHOT €BTEKTHYHOI CYMIIIl PIIKMX KPUCTAIIB.

2. OnparirroBaHHs MaTepiany, [0 BUHECEHUI Ha CaMOCTii{He BUBYCHHS:

3a/1a4l 3 MarHiTH. BJIACTUBOCTEH HAIIPOBIIH



5. Tema 5. MarHiTHI BJIAaCTUBOCTI 0araTOEJIEKTPOHHOTO 10HA; EJIEKTPOH-CICKTPOHHA B3aEMO/IIs,
camMoy3roJiuk. moje Xaptpi, HaOmmwkeHHs Xaptpi-Doka, oOMinHa B3aemonis; CmiH-opbiTa 1 mpaBuia
CKJIaZlaHHsI MOMEHTIB, L-S 3B’ 130K, nerepminantu Crerepa. EneMenTr Teopii BHyTpHUKPICTATIYHOTO TOJIS;
3d ioHM y KpHCTaJIL. 10JI1, 3aMOPOXKYBaHHS OPOITAIbHOTO MOMEHTY, eekTuBHUI ciH. CriH-TaMIbTOHIaH,
MIKPOCKOITIYHMH 1 cuMmeTpiianid po3rsian. Edexr Sna-Temrepa

3aBaaHHs 1J1s1 camocTiiiHoi podoTu (3 roj.)

1. BuBueHHs Matepiany JeKIii.

2. OmpartroBaHHsl MaTepiaiy, 0 BUHECCHU Ha CAMOCTIiHE BUBUCHHS:

6. Tema 6. Metoau maruitHoro pezonancy, EITP, AIMP, ITEAP, O[AMP, cninosa nyna. IMP Tomorpadis.
PiBusinns brnoxa, yacu penakcartii T1 1 T2, CriiH-criiHOBa B3a€MO/TisI.

3aBaaHHs 1J1s1 camocTiiiHoi podoTn (3 roa.)

1. BuBuenHs MaTepiany JeKIii.

2. OnpatroBaHHs MaTepiany, 0 BUHECCHUN HA CAMOCTIfHE BUBUCHHS:

3ajadi 3 MarHiTHOrO PE30HAHCY 1 MAarHITHUX BIACTHBOCTEH IMapaMarrHeTHKIB.

7. Tema 7. CniiHOBe BIOPSIIKYBaHHA B TBepAUX Tiax. OCHOBHI ysBIEHHS Teopii (a30BUX MMEPEXO/IIB;
PI3HOBH/IU CIIIHOBOTO BIOPSIIKYBAaHHS B TBEPIUX TLIaX Ta IX OCHOBHI XapaKTEPUCTHKH. MarHiTHUNA
PE30HAHC Y MarHITOBIOPSIKOBaHUX peyoBHUHAX piBHAHHA Jlannay-Jlipmmis

3aBaaHHs 1J1s1 camocTiiiHoi podoTn (3 roa.)

1. BuBuenHs maTepiany JeKIii.

2. OmnparroBanHs MaTepiaiy, 0 BUHECCHUI Ha CAMOCTIiHE BUBUCHHS IICIISI TPAKTUIHOTO 3aHSTTS:
3aJ1a4i 3 MarHiTHOTO PEe30HAHCY 1 MarHiTHUX BJIACTUBOCTEN (hepo 1 aHTU(EPOMArHETHKIB.

8. Tema 8. Crin-poHOHHa B3aeMOis B TBEPAUX TijaX, MpUpoJa 1 OCHOBHI ysBieHHs. [Ipouecu cmiH-
IPaTKOBOI peakcallii, OCHOBHI MEXaHi3MH1; MarHiTOCTPUKIis, aKyCTHYHUI MMapaMarHiTHUI pEe30HAHC
3aBaaHHs AJ1s1 camocTiiiHoi podoTH (3 roa.)

1. BuBueHHs1 MaTepiany JeKIii.

2. OnpargroBaHHs MaTepiaiy, [0 BUHECEHUI Ha CaMOCTii{He BUBYECHHS:

9. Tema 9. CucremMu 3 HOCIii-IOHHOIO OOMIHHOIO B3aeMoOJi€ro, 11 OCHOBHI BiaMiHHOCTI Big OB
nokanizoBanux en-HiB. Epext Konno; Bzaemonis RKKY. I'iranTchke criHOBE pO3ILIEIUIEHHS 30H HOCIIB
CTPyMy B MarHiTOPO3UYMHEHHUX HAANPOBITHUKAX, Mar"HiTHuX Mertanax. CHiH-3aJeXKHa IPOBIJHICTb.
I'iranTcpkuii 1 “kosnocanbHUN” MarHiToonopu. HanpsiMku 3ycuis ais peanizaiii CiiHTPOHIKH.

3aBaaHHs AJ1s1 camocTiiiHoi podoTH (3 roa.)

1. BuBueHHs MaTepiany JeKIi.

2. OnparfroBaHHs MaTepiany, 1[0 BUHECEHUH Ha CaMOCTii{He BUBYEHHS MICIs JIEKLIi Ta MPaKTUYHOTO
3aHATTS:

[TpounTaTn 1 po3iOpaTH y TOJIOBHUX pHCax OIS 3 chiHTpoHiku ToBcTonuTkina, PsOuenka, [Toropinoro
Ta OIJIsiA 3 TOTo K nuTaHHs Jlaninosa, Jlemunosa, €xeBcbkoro (Huxniit Horopon).

10. Tema 10. OcoGIMBOCTI TIPOSIBIB HOCIH-I0HHOT B3a€MO/IIi B CHCTEMAax 3 KBAHTOBUMH sIMaMH, JPOTAMH,
Toukamu. (OcCOOMMBOCTI MAarHITHHUX BJIACTMBOCTEH MArHITHUX HAaHOYAaCTUHOK, HAaHOCTPYKTYP.
CynepnapamaraeTusm

3aBaaHHs AJ1s1 camocTiiiHoi podoTH (3 roa.)

1. BuBuenHs Matepianry JeKIii.

2. OmpartroBanHsl MaTepiaiy, 0 BUHECCHHI Ha CaMOCTiliHE BUBYCHHS:



5. IlpakTu4Hi 3aHATTH
3 HaBYaJIbHOI Auciumuting JIBA.05.05 «MarHiTHi sSIBUILA B TBEPAUX TiJaxX 1 HAHOCTPKTYpPax»

[IpakTryHe 3aKpilIeHHs JEKIIHHOro Marepiaqy Ta HayKOBI JOIMOBiAI aclipaHTa NOB’s3aHI 3 TeMaMH
JIEKIIH 1 € YACTUHOIO 3MICTY JUCIUTIIIHH.

6. CamocriiiHa podoTa
3 HaB4aJIbHOI quciuiuiiny JIBA.05.05 «MarHiTHi sSIBHIIA B TBEPUX TLIaX 1 HAHOCTPKTYpax»

Ne 3MiCT caMOCTIHOT POOOTH acHipaHTIB OO0csr, ronna
BuBuenHs maTepiary jexiii 12

2. OmnpamroBanHsi MaTepiany, IO BHHECEHWH Ha camocrtiiine | 18
BUBYCHHS

¥Ycboro 3a HaBYAJbHY AHCHMILIIHY 30

/. MeToau BUKJIAJaHHA
3 HaB4aIbHOI auctuiuting JIBA.05.05 «MarHiTHi sSIBUIA B TBEPAUX TiJaX 1 HAHOCTPKTYPAX»

VY nporieci BUKIaIaHHs JUCIUILTIHA BUKOPHUCTOBYIOTHCS TaKi METOJIH:
1) MeToau opranizaiii Ta 3A1iCHEHHST HaBYaJIbHO-TTI3HABAJIBHOI JIsIILHOCTI (Oecizia, JIEKIis; LTFOCTpaIis;
naboparopHi podoTH, pedepaT; camocTiiiHa podOTa CTYICHTIB);
2) METOJIM CTUMYJIIOBAHHS i MOTHBALlli HABYAJIbHO-TTI3HABAJIBHOI JisSUTbHOCTI (HaBUaIbHI TUCKYCII,
MOJIYJIbHO-PEUTHHTOBA CUCTEMA 3HAHD ),
3) MeToaM KOHTPOJIIO (CAMOKOHTPOJIIO, B3AEMOKOHTPOJIIO ), KOPEKITii (CaMOKOPEKIIii, B3aEMOKOPEKIIii) 3a
€(heKTUBHICTIO HABYAJIbHO-TT13HABAJIBHOT AISUTHHOCTI.

8. PeliTuHroBa cucremMa OIiHIOBAHHS
3 HaB4aJIbHOI quctuiiiinu JIBA.05.05 «MarHiTHi sSiBHIIA B TBEPUX TUTAX 1 HAHOCTPKTYpPax»

OcHoBHUMH (opMaMH OpraHizallii KOHTPOJIIO y TPOIEC] BUBYCHHS CTYACHTAMHU JIaHO1 IUCHIMIUIIHUA €
1HAMBIlyalbHa, IpynoBa Ta ()pOHTalbHA MNEpeBipKka 3HaHb, BMiHb Ta HAaBUYOK CTYJEHTIB (yCHa Ta
McbMOBa). PEHTHHT acripaHTa CKIIQAA€ThCs 3 HACTYITHUX OTPUMAHUX OaiB:

1. Excnpec-koHTpoisib — 20 OamiB. (ycHE ONMUTYBAaHHS YM CaMOCTiiHI poOOTH MiJl Yac HABYAJIbHOI'O

MpoIIeCy)
2. IlpaxkTuuHi 3aHATTA Ta caMoCTiiiHa po6oTa — 40 GaiBs.
3. Exzamen — 40 Oais.
3aoxouyBaJybHi Ta mTpadHi 6aan

1. Tlpwm BigcyTHOCTI Ha JIEKIII/IPaKTUUHOMY 3aHATTI 0€3 MOBaXXHUX MPUUUH -2 Oanu

2. Tlonmana B XypHaJ cTaTTsS YM BUCTYI Ha KOH(epeHIIii 3a TeMoro Kypey +10 Gaitis.

Cyma sk mTpadHHUX Tak 1 3a0X04yBaHUX OajiB po3paxoByeThes 3a popmynoro 0,1R, ne R — 3aransHa

KUTBKICTh OaliB, 1 HE Ma€ MepeBUITYBaTH B LijoMy 10 Oais.

IIxayna pedTHHTIB.
3aranpHa KUIbKICTh OaliB, Ky aclipaHTa MOK€ OTPHMATH Il Yyac BUBUEHHS KypCy CKJIAQIA€TheA 13
CyMH BaroBux OajiB OTPMMAaHHUX MPOTATOM BUBUEHHS TUCIUTIIIHA

R=20+40+40=100 (6axis)



Ixana BinnmoBinHocTi oiHOK

PeiiTunrosa . PeiiTunr y
. 3Ha4eHHs OUiHKH . o
oOIliHKA BigcoTkax, %

BinminHo — BiAMiHHMIA piBEHB 3HAHB (YMiHB) B MEKaX
A 000B’SI3KOBOT0 MaTepiaiy 3, MOKJIMBUMU HE3HACHUMU 90-100
HEJOJTIKaMHU.

Jyse 100pe — 10CTaTHHO BUCOKHI PIBEHb 3HAaHb (YMiHb) B
B Mexax 000B’SI3KOBOT0 MaTepiaiy 06e3 CyTTeBuX (rpyoux) 82-89
TTOMHJIOK.

Jo6pe — noOpwuii piBeHb 3HaHb (YMiHb) B ME€Kax 000B’I3KOBOTO

. L 75-81
Marepianay 3 HE3Ha4YHOK KUIBKICTh TOMUJIOK.

3a10BiJILHO — ITOCEPEIHI PIBEHB 3HAHDb (YMiHB) B MeXKax
000B’SI3KOBOTO MaTepiany i3 3HAYHOIO KiJIbKICTIO HEAOMTIKIB,
JOCTATHIHN I TOAAJIBIIOTO HaBYaHHs a0o X mpodeciitnol
JUISIIBHOCTI.

69-74

JlocTaTHBO - MiHIMaIbHO MOXKJIMBHI IOMYCTUMUI PIBEeHb 3HAHD

. \ . 60-100
(yMiHB) B Mekax 000B’3KOBOr0 Marepiaiy.

He3anoBijbHO 3 MOKIIMBICTIO TOBTOPHOTO CKJIAJaHHS —
HE3aJI0BUIbHUN PiBEHb 3HAHB (YMiHb) B MEXKaxX 000B’SI3KOBOTO
Marepiary 3 MOJKJIMBICTIO TOBTOPHOTO MEPECKIIaIaHHS MiCIs
CaMOCTIMHOTO TOOTIPAIIOBAHHS.

FX 35-59

HesanoBinbpHO 3 3 000B’13KOBUM TOBTOPHUM BHBUYECHHSIM KYpCY —
F HU3BKUH piBEHb 3HaHb (YMiHB) B MEXax 000B’SI3KOBOTO 1-34
Marepiaiy, 10 BUMarae MoBTOPHOTO BUBYECHHS MaTepiajiB Kypcy.
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9. OpieHToBHMI Mepetik ek3aMeHAUIITHUX MUTAHb
3 HaBuanbHOI AucuuIIing JIBA.05.05 «MarHiTHi sSBUIlAa B TBEPAUX TLIaX 1 HAHOCTPKTYpPAx»

SIka npuyMHa BIIXMJICHHS TOYHOI'O 3HaU€HHS g-(QaKkTopy BUIBHOTO €l1EeKTpOoHa Bija 2-ku?

[Ilo BiacHe «KBAHTYETHCS» IPU KBAHTYBaHHI MArHITHOTO TIOTOKY, SIK CIIBBIAHOCHUTBCSI KBAHT
MAarHiTHOTO NOTOKY Y HOPMaJIbHOMY MeTalll 1 Y HaIIPOBIAHUKY?

dizuunmil 3MiCT «MiHIMAIbHOT MeTaTeBOI MPOBiAHOCTI» i KpuTepito nokamisauii Modbde-Peremns?

VY 110 nepexosaTh CKIAI0B1 Pxx 1 Pxy KBAHTOBOTO e(eKTy XoJula MpH MiABUILEHHI TeMIlepaTypH, ado
3MEHIIIEHH] PYXJIUBOCTI €JIeKTPOHIB?

[IpaBmia Xynnaa. B yomy npuunHa «0OMIHHOT B3a€EMOJI1» y OaraToeneKTpoHHOMY atomi? Yu BoHa Ta
K caMa JUId MK 10HHOT OOMIHHOT B3aeMOii?

HacnigkoM 49oro € BUHUKHEHHS «aH130TPOMTHOT OOMIHHOT B3a€MO/I11», BEKTOPHOT OOMIHHOI B3a€MO/IIi
J3snommHebKoro —Mopia?

o € ¢pi3nuHOI0 NPUYNHOIO BUHUKHEHHS PIBHOBA)XHOT JOMEHHOI CTPYKTYpH Y (pepoMarHeTukin?

Ha namanboBaniil ¢as3oBiii miarpami aHTH(epoMarHeTHMKa y MarHiTHOMY IOJIi BKa3aTW SIKi JiHIi{
(hazoBuX mepexoiiB BigHOCITHCS A0 [-T0, a siki 10 1I-ro poxis.

o Take edexr Ana-Temnepa? Cratnunuit? Aunamianuii?

[Io Take MarHiTHUH MOIAPOH?

Hanwucatn exBiBanenTHHil omeparop CriBeHca 4Yepe3 KOMIIOHEHTH OpOITaJbHOTO MOMEHTY IS
KOMITIOHEHTH KPUCTATIYHOTO TIOJISI, IO OMUCYETHCS BUPA3OM «XY).

SIxa mocni0BHICTh 30yKYIOUHX IMITYJIbCIB JJIsl CIIIHOBOTO BiJUTYHHS XaHa?

HanucaTtu oneparopuuii Bupa3 ais 130TpONHOI HAATOHKOT B3a€EMOIII.

[Io Take «He3BiaHI TeH30pHI onepatopu»? HaBectu npukiaz.

B domy @i3uuHa mnpuumHA «3aMOpPOXYBaHHS OpPOITAJLHOIO MOMEHTY» TMepeXigHUX 10HIB Y
KpPUCTAJIIYHOMY I10J1i?

[Ilo Take «cynepnapamaraetuk? Illo Take «remmepaTypa OJIOKYBaHHS» y CylepIriapaMarHeTUKy?

SIK CyMICTUTH MarHiTHe BHOPSIKYBaHHs 3 BUMOTaMH 1HBapiaHTHOCTI A0 iHBepcii 3HaKy vacy?
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I1lo Take «riraHTchKHiD MarHitoomip? Moro 3acTocyBaHHs.

o Take «KOIOCATBHHITY MArHITOOIIP?

[I{o Take «TiraHTChKE CIIHOBE PO3IICTUICHHS CTaHIB HOCITB CTPYMY 1 €KCUTOHIB Y MarHiTO-3MillIaHOMY
HaMiBOPOBIAHUKY?

[Ilo Take «00’eMHO 1HIYKOBaHA ACUMETPIs» « 1 KCTPYKTYPHO 1HIYKOBaHa aCUMETPIsi»?

MarniTHa ¢a3oBa giarpama s ¢epoMarHeTHKa, 10 HAMAarHiuyeThCs BIIOBXK, a00O ymomepek oci
MarHiTHO1 aH130TpPOITii.

[lo Take paxkTop po3MarHiuyBaHHs?

SAxumu yacamu penakcailii onepyroTh piBHSHHsA brnoxa? Skumm omnepyroTe piBHsAHHsA Jlanmay-
Jlidmmns?

[Ilo Take criHOBI XBHJIi?

[Tpupona criiH-criHOBOI peiakcaiii, CIiH-TPaTKOBOI perakcarii?

10.PexomeHn1oBaHa JiiTepatypa
3 HaByanbHOI AucuuIUIing JIBA.05.05 «MarHiTHi sSBUIlla B TBEPAUX TLIaX 1 HAHOCTPKTYPAx»
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B.I'. bapesixtap, b.A. BanoB «Maruerusm. Yro 3to?», Kues, HaykoBa mymka, 1981. (Engl. Transl:

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

P. Vaiit «KBantoBas Teopusi maruetTuzma», Mocksa, Mup, 1985.

E.C. boposuk, B.B. Epemenko, A.C. Munbshep «Jlekuuu no maruetuzmy», Mocksa, @usmatiut, 2005.

Y. Cnukrep «OCHOBBI TEOPUM MAarHUTHOTO pe3oHaHca», MockBa, Mup, 1981.
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a6o A.I'. T'ypeBuy, I'.A. MenkoB «MarHuTH. konebanust ¥ BOiHb», M., U3a. "®us.-mat. nur-pa”
BO Hayka, 1994.

13. K. Bunrep «MaruuTHbIi pe30HaHC B MeTaiiax», Mocksa, Mup, 1976.
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15. M.I'. Haxonkwun, J[.I. lexka «OcHoBM HaHO]I3WKHM Ta HaHOTexHojoriiy», KuiB (2006), rmasu,
MIPUCBSYEHI MarHITHUM BJIACTUBOCTAM (hepMi-Ta3y 1 MarHiTHUM BJIACTUBOCTSIM HaANPOBIAHUKIB.

16. K.X. Xayccep, X.P. KansoOutnep «AMP B menuuune u Ouonorumn», (nep. 3 HiM.), Kuis, Haykosa
nymka, 1993.

17. M. ®umep «IIpupoa KpUTHIECKOTO cOCTOsIHUS», MockBa, Mup, 1968.

18. C.B. BoncoBckuii «Marunetu3am», Mocksa, Hayka, 1971.

19. B.JI. BBenenckuii, B.M. Oxorun «CBepX4yBCTBUTEIbHASS MarHUTOMETPHUs OMO0OBEKTOB» (TJ1.1
onucanue pabotsl 1 npaktudeckoro ycrpoiictea CKBI/loB) Mocksa, 1981
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20200702/?utm_source=Nature+Briefing&utm_campaign=e9079e5ba2-briefing-dy-
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