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Po3poOnuk:

Jenuc IHIEKA, nokrop ¢i3.-maT. Hayk, npodecop, npodecop kadeapu MaTeMaTHKH Ta TEOPETUYHOT

paniodizuku

CxBaJleHO  HAYKOBO-METOAMYHOIO
KOMII IOTEPHHUX CUCTEM
[IpoTtokonm Ne BII « »

I'onoBa HayKOBO-METOIMYHOI KOMICIi

« » 2022 poky

«3ATBEPIKEHO»
3aBimyBau Kadenpu MaTeMaTHUKd Ta TEOPETUYHOL
paniodizuku
Bonomivup BUCOLIbKUN
ITpoTokom Ne BIT«C  » 2022 poky

Komicieto  (akynpreTy  paniodizuku, eNEKTPOHIKHM  Ta

2022 poky

Cepriit PAJTMEHKO




BCTYIl1

1. Mera HaBYAJbHOI JUCHUIUIIHU «®Pi3uKa MarHeTU3sMy» — O3HAMOMIEHHS CTYIEHTIB 3
OCHOBHMMH 1JIesIMM 1 MeTofaMM cydacHoi (izuku Mmarmetusmy. Kypc «@Di3uka MarHetusmy» €
BOKJIMBOIO CKJIQJI0BOIO MiJABUIIEHHS (yHIAMEHTAIBHOI MIATOTOBKU Ta BIOCKOHAJICHHS iX yMiHb Ha
CTapIIUX Kypcax B oOmacti MarHeTuzMy. OKpiM TOTO, KypC € CKJIaJ0BOIO MPUKIIAIHOI MiATOTOBKU B

o0acTi MpUKIATHOI (Qi3UKH.

2. IlonepeaHi BUMOTH 1Jisi BUBYEHHSI HABYAJIbHOI JUCUMILIIHM:
Jlo BuBueHHs mucHuIUIiHU «Di3uka MarHeTusMy» HEOOXITHO MPOWUTHU IiATOTOBKY
OakanaBpa 3 IPUKIAIHOT (DI3UKH.

3. AHoTranis HAaBYAJBLHOI TUCHUILIIHN: HaBuanbHa AUCHMINIIHA CKIIAAETHCS 3 IBOX
gacTUH. Y mnepuiid yacTtuHi Kypcy «OCHOBH MarHeTu3My» HaBOJAUTHCS OTJISLI
OCHOBHUX 1J1el, BBOJAATHCS MOHSTTS MarHITHUX B3a€MOJIM, PO3IISAAIOTHCS MOHATTS
OpO TUIM MarHeTU3MY, BBOJSTBHCS PIBHSHHS MAarHiTHOIO MOMEHTY, PO3IJISAAIOTHCS
OCHOBHI CTaHH, CITIHOBI XBUJI1, JOMEHHA CTPYKTYpa.

Y  gpyrii 4actuHi Kypcy «CydacHHH MarHeTusM» pO3IJISJAIOThCS  METOAM
CIIOCTEPEXKEHHSI ~MAarHiTHUX  CTpPYKTyp. IlpoBonuTbes  orisia  pi3sHOMaHITHUX
TOMOJIOTIYHUX CTaHIB: PO3TJSAJAIOTHCS OJHOBHUMIpPHI, JBOBUMIPHI 1 TPUBHUMIpHI
MarHiTHI COJITOHH. Po3risggaroTbcs 0COOJMBOCTI HAHOMArHETHKIB, CIIH-3aJ1€XKHI
SBUIIIA B MATHETHKAX.

4. 3aBnaHHs (HaBYAJbHI 1iJTi):

® HaJaTH OCHOBHI TEOPETHUYHI BIJOMOCTI Kypcy «@Di3uKa MarHeTu3My», siKi
CKJIQ[al0Th BAaXJIMBY YaCTUHY 3arajbHO-(Pi3MYHOI Ta 1HXXEHEPHOI MIJATOTOBKHU
CTyJeHTa-MaricTpa 3a cnerianbHicTio «[Ipukmagna ¢izuka Ta HaHOMaTepiaim.

® MPOCTEKUTU B3aEMO3B’SI30K 00’ €KTIB JOCTIKEHb «D131Ka MarHETU3MY» 3 THITUMHU
KOMIIOHEHTaMHU TIJTOTOBKH; MPOJEMOHCTPYBAaTH 3aCTOCYBaHHS TEOPETUUYHUX
BIJIOMOCTEM 10 pO3B’sI3aHHS MIPAKTUYHUX 3a/a4;

® 3aCTOCYBaHHS 3HaHb, yMiHb, HABUYOK 1 KOMYHIKAIil y mpodeciiiHiil MisIbHOCTI,
PO3BUTOK JIOTIYHOTO Ta AHAIITUYHOTO MUCJICHHS CTY/ICHTIB;

® MPUILECNUTH BMIHHS PO3B’SI3yBaTH MPUKIAJHI 3aJadl METOJaMHU TEOPETUYHOI
¢i3ukm.

HMucuumiiina  crnpsMoBaHa  Ha  (OpMyBaHHS  HACTYNHHUX  3arajbHUX
KOMIIETEHTHOCTEM:

3K 1. 3HaHHS Ta PO3yMIHHS MPEIMETHOI 00JacTi Ta Po3yMiHHS HpodeciitHOoi
JISUIBHOCTI.

3K 8. HaBuuku M1»KOCOOMCTICHOT B3aEMO/III.

3K 10. HaBuku 3a1ticHeHHs 0€311€YHO1 JISIJIbHOCTI.

5. Pe3yjabTatH HaBYaHHsS. Y pe3yibTaTi BHUBYEHHS naucuurUiind - «Di3uka
MarHeTu3My» CTYJIEHT OTPUMAE MiJArOTOBKY, JOCTATHIO JUIs MTOAAJBIIOrO HABYAaHHS 32
OCBITHBOIO TPOTPaMOI0, CAMOCTIMHHOTO BHMBYEHHSI HEOOXIIHOT HAYKOBOI JIITEpaTypH,
BUPILIEHHS TUIIOBUX 3a]a4, 1[0 NOTPEO0YIOTh BUKOPUCTAHHSA METO/IB Ta 3HaHb y Taly3l
CIICKTPOAMHAMIKH.



. Bincotok y
. Meroau OLiHIOBAaHHSA Ta .
. ®opwmu (Ta/abo metToau i . oo MiJICYyMKOB
Pesynbrar HaBuaHHs (1, 3HaTH; 2, BMITH; . MOPOTOBUM KpUTEpin RN
A ) . . . TEXHOJIOT1T) BUKJIAJAHHS 1 . iit omiHIi 3
3, KoMyHiKarist; 4, aBTOHOMHICTB Ta BiAOBIqaIbHICTH) OLIHIOBaHHA (3a .
HaBYAHHS . ) IOHACLHUILTIH
HEOOXiTHOCTI) "
Kon Pe3ynpTaT HaBYaHHSA
eo . MMACHMOBI MOy TBHI
1 3HATH: JEKLI1HHI 3aHATTA . 1o 50
KOHTPOJIbHI po00TH
OCHOBHI TOHSATTS Ta MeToAu (i3uKu o . IMCHMOBI MOJLyJIbHI
1.1 JIEKI1H1 3aHATTS .
MarHeTH3MY KOHTPOJIBHI pOOOTH
. sy . MHCHEMOBI MOJYJIBHI
2 BMITH: JIEKII1H1 3aHATTA . 1o 50
KOHTPOJIbHI poO0TH
38.CTOCOBYB8.TI/I OCHOBHI IOHSATTA Ta . .
. i . MHCHMOBI MOJIyJIbHI
2.1 MeToau (PI3MKM MarHeTusMmy [0 JIEKIIH1 3aHATTA .
; . KOHTPOJIbHI pO60TH
po3B’sA3yBaHHS (i3UYHUX 33124
6. Cniggionouienna pe3yabmamié HAGUAHHA OUCUUNIIHU 13 NPOZPAMHUMU
pe3yiomamamu HABUAHHA
Pe3yJII>TaTI/I HaBYaHHA Z[I/ICIII/IHJ'IiHI/I KOI[
IIporpamMHi pe3yabTaTi HaBYaHHS (Ha3Ba) 11 71
ITPH 1. BukopucroByBaTW 3HaHHA B Taily3l HpUKIAAHOI (I3MKH, MaTeMaTHKH,
€JIEKTPOHIKU Ta iHPOPMaiHHUX TEXHOJIOTIH JJIsI BUKOHAHHS HAyKOBHX JIOCIIJKEHb, n n
IH)KEHEPHO-TEXHIYHIX poOit Ha BUPOOHNYHX, HAYKOBO-TEXHIYHHUX,
KOHCTPYKTOPCHKHX, CEPBICHHUX JIUJITHKAX TOIIIO.
IMPH 2. 3HaxomuTH Ta aHANi3yBaTH HAYKOBY Ta HAayKOBO-TEXHIYHY iH(pOpMaLi0 B
rary3i npukiIagHoi Qi3UKU Ta HAHOMATEPialiB i3 BITYM3HAHUX Ta 3apyOLKHUX [KEped, + +
B TOMY YHUCIIi 3 BUKOPUCTAHHSAM CYYaCHHUX MOUIYKOBHX CHCTEM.
[1PH 4. BcranoBmioBaTd Ta apryMEHTYBaTH HOBi 3aJ€KHOCTI MK MapaMeTpam Ta n I
XapaKTePUCTHUKAMHU (i3MUYHUX CHCTEM.
I[MPH 5. EdexktuBHO mnpaimoBaTd sK IHAUBIAyalbHO, TaKk 1 B CKIagl KOMaHIH,
OLIIHIOBAaTH Ta 3a0e3MevyBaTu SKICTh BUKOHYBaHUX POOIT y raiy3i MpukiaaHol Qpi3uku + +
Ta HaHOMarepiais.
ITPH 6. KopekTHO (OpMyJIrOBaTH BHUCHOBKH Yy BUIJISJI YMOB, KPHUTEpiiB, YHCIIOBUX
OLIIHOK, IepeBipsTH, arpoOyBaTH Ta MPEACTABISTH iX Yy ayAnuTopii pi3HOro (haxoBoro n i
piBHS, BUKOPHCTOBYIOYHM Cy4acHI METOJMKHM HayKOBOI Ta TEXHIYHOI KOMYHIKarii
YKpPaiHCHKOIO Ta iHO36MHHMH MOBaMH.

7. Cxema (popMyBaHHSA OIIHKH

7.1.popMu OUiHIOBAHHS: DIBEHb [OCSTHEHHS BCIX 3aIUIAHOBAHMX pE3YJIbTaTIB
HaBYAHHS BU3HAYAETHCS 3a pe3yJibTaTaMH HAallMCaHHS MHCbMOBUX KOHTPOJBHUX POOIT
1 3a pe3yNbTaTaMl BUKOHAHHS CaMOCTIMHUX 3aBJaHb. BKiag pe3ysibTariB HaBYaHHS Yy
N1JICYMKOBY OIIHKY, 3a YMOBH iX ONaHYBaHHS Ha HaJEKHOMY PIBHI 1 YCIIIIHOI 3/1a4l

BCIX MOJIYJIbHUX KOHTPOJIbHUX POOIT HACTYITHUI:
- pe3ynbprath HaB4aHHA 1.1 [3HaHHA] 10 50 %;

- pe3ynbTaT HaB4aHHs 2.1 [BMiHHSA] — 10 50%;

® ceMeCcTpPOBe OUIHIOBAHHSA: Y HAaBUaJbHOMY CEMECTpl IepeadayeHo MpPOBEICHHS
JIBOX MHCBMOBHUX KOHTPOJIBHUX POOIT 3a MarepiajioM JekmiiHux 3aHsath (MKP-1 1
MKP-2). MonynbpHa KOHTPOJIbHA POOOTH 3apaXxOBYETHCS, SKIIO CTYACHT 3a JaHUUN
MOayJb HaOpaB He MeHme 18 OamiB. 3a KOXKHY MOJYJbHY KOHTPOJIBHY pPOOOTY

HapaxoByeThCs Makcumym 1o 30 Oaiis.

IIo pe3ynprarax CeMeECTPOBOIO

OIIHIOBAHHS CTYJEHT MOXKe oTpumaTu A0 60 6amiB. YMOBH OMYCKYy IO 3aJliKy:
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CTYJIEHT MOBMHEH MaTW 3apaxOBaHUMM BCl MOJYJIbHI KOHTPOJIbHI pOOOTH Ta
Ha0paTu 11 4ac ceMecTpy He MeHIle 3a 36 OaiB.

e miacymkoBe oniHoBaHHA (y ¢opmi 3aaiky): dbopma 3amiKy — MUCEMOBO-YCHA.
biner 3amiky ckiamaerbes 13 2 MATaHb, KOXKHE MUTaHHS OILIHIOETHCA 110 20 Oamis.
Bceroro 3a 3amik Moxna orpumatu Big O mo 40 OamiB. YMOBOIO JOCSTHEHHS
MO3UTHBHOI OIIHKHU 3a JUCIUIUIIHY € OTPUMaHHS He MeHI Hixk 60 OairiB, OIliHKA 3a
3aJiK He MOke OyTH MeHIIOo0 24 Oamu.

YMoBHM 101yCKY /10 MiICYMKOBOI0 3aJIiKy: YMOBOIO JOMYCKY JI0 3aiKy € OTPUMAaHHs
CTYJICHTOM CYMapHO HE MEHIIIE, aH1’)K KPUTUYHO-PO3PaXyHKOBHM MiHiMyM 36 OaiiB 3a
cemectp. CTyaeHTH, sIKI MPOTATOM CEMECTPy HaOpajld CyMapHO MEHIIY KUIbKICTh
0aJiB, HIX KPUTHYHO-PO3PAXYHKOBUH MiHIMYM 36 OaiB, JIJIsl OJEpKaHHS JOMYCKY A0
31Ky OOOB’SI3KOBO IMOBHMHHI HamucaTH Ha HEOOXIJHY MOPOroBY KIJIBKICTh OalliB
JIOIATKOBY KOHTPOJIbHY pOOOTY.

VY BUmajKy BiICYTHOCTI CTYJ€HTa 3 MOBAXXHUX MPUYUH BIJIPAIIOBAHHS Ta mMepe3aadl
MOYJIbHUX KOHTPOJIBHUX POOIT 3IMCHIOIOTHCS Y BIAMOBIAHOCTI 10 ,,I10JI0%KEeHHs Tpo
MOPSIIOK OIIHIOBAHHS 3HAHb CTYJICHTIB MPU KPEAUTHO-MOIYJIBHIN CUCTEMI OpraHi3allii
HaBYabHOTO mporecy” Bia 1 xoBTHS 2010 poky.

7.2. Opramni3anisi OlliHIOBAHHA

OriHroBaHHs 3a (hOpMamMu KOHTPOJTIO:

C 5 KinbkicTh OaniB
eMecTpoBa pobora Min—36 Max — 60
MoynbHa KOHTpOJILHA poboTa 1 18 30
MonysbHa KOHTpoIbHA poboTa 2 18 30

OpienToBanuii rpadik OI[IHIOBaHHS:

OpieHTOBHUY TIEpioa IS

dopma OIIHIOBAHHS . . . )
3MIMCHEHHS BiMOBITHOT (hOPMH OIIHIOBAHHS

MopynbHa KOHTpOJIbHA poOoTa 1 KBITE€Hb
MonyibHa KOHTPOJIbHA poOoTa 2 TpaBeHb
J1o6ip GaniB/nomaTkoBa KOHTPOJIbHA POOOTA TpaBEHb-YEPBEHD

3aJtik YepBEHb

Po3paxyHok 0aiiB, sIKi OTpUMYIOTh MPH YCIIIIHIN 37241 3aTIKY:

3HaueHHI 3MICTOBHI MOIYJI1 3anik ITimcymKoBa o1iHKa
MiHIMyM 36 24 60
Makcumym 60 40 100

1.3. HIkaJjga BinnmoBiZHOCTI OIHOK

Ominka (3a HalioHaJapHOMO mIKasnow) / National grade

PiBenb nocsaruens, % / Marks, %

3apaxoBano / Passed

60-100%

He 3apaxoBano / Fail

0-59%




8. CTpykTypa HaBYAJIBLHOI AUCUUILIIHU. TeMaTHYHUH IVIAH JeKUWiHHUX 3aHATH
Ipumitka: Temu npakTHUHUX Ta CEMIHAPCHKUX 3aHATH CIIBIAAAIOTH 13 TEMAMHU
BIIIIOBIIHUX JIEKIIH.

No KinpkicTe rogun
oMU Ha3sBa nekii (Tema nIpakTUYHOTO 3aHSTTS) Mexuii Cam.
pobota
3micToBuii moayab Nel «OcHnoeu maznemuzmy»
1. MaruiTHi B3aeMoail 2 4
2. MarsiTHi BJaCTUBOCTI METAJIIB 2 4
3. OOmiHHA B3aeMOIisd 2 4
4. PenaruBicTchKi B3aeMOI1l B MAarHETHKAX 2 4
5. | PiBHAHHS pyXy MardiTHOrO MOMEHTY 2 4
6. CniHoBI XBWJII B (pepoOMarHeTukax 2 4
7. | JloMeHHa cTpyKTypa (hepOMarHeTUKIB 3 6
BCHOI'O 15 30
3micToBuiit Mmoayab Ne2 «Cyuacnuit macHemuszm»
8. CriocTepeKeHHs] MarHITHUX CTPYKTYP 2 4
9. CrocTtepeXeHHs MAarHiTHUX CTPYKTyp. Metoau 3 1 2
YaCOBHM PO3JIJICHHSIM
10. | MarnitHi coniToHd. OJTHOBUMIPHI COJIITOHU 2 4
11. | JIBoBUMIpHI 1 TPUBUMIPHI MarHiTHI COJITOHH 2 4
12. | HanomMarHeTuku i HAHOMarHeTU3M 2 4
13. | Buxopu B HaHOMarHeTukax 2 4
14. | Cnin-3a5e)KHi TUHAMI4H1 SBUIA B (hepOMarHeTuKax 2 4
15. | KpuBosiHIWHUNA MarHeTU3M 2 4
BCHOI'O 15 30
BCbHOI'O 3A CEMECTP 30 60

3aranpHuii o0csr
Jlexuii
CamocriiiHa po6oTa

90 roj., B TOMY YHUCITI:
30 rox.
60 rox




9. PexomeHnpoBaHa JiTteparypa:

OcHoBHI xxepena:

[1]
2]

[3]
[4]

Be6-cropinka kypcy: https://hub.knu.ua/course/view.php?id=289

J. Stohr and H. C. Siegmann, Magnetism: From Fundamentals to Nanoscale
Dynamics, Springer-Verlag Berlin Heidelberg, 2006.

I. Akhiezer and V. G. Bar'yakhtar and S. V. Peletminskim, Spin waves. —
Amsterdam: North-Holland, 1968.

. . lllexa, OcHOBH MarHeTu3My: MeToauIHUI MOCIOHUK 1)1 CTyneHTiB — K.:
KHY, 2012, 74 c.

JlonaTkoBi qKepea:

[5]
[6]

[7]
[&]
[9]
[10]

[11]

Be6-cropinka kypcy: https://hub.knu.ua/course/view.php?id=233

A. Hubert and R. Schafer, Magnetic domains: the analysis of magnetic
microstructures, Springer-Verlag, 2000.

A. Aharoni, Introduction to the theory of Ferromagnetism, Oxford University
Press, 1996.

O. B. Tpersx, B. A. JIeBoB, O. B. bapa6anoB, ®i3uuHi OCHOBU CIIHOBOi
enexktpoHiku, K., 2002.

Denny D. Tang, Yuan-Jen Lee, "Magnetic Memory: Fundamentals and
Technology", Cambridge University Press, 2010

Alberto P. Guimaraes, "Principles of Nanomagnetism", Series: NanoScience and
Technology, Springer, 2009.

Sellmyer, D., Skomski, R. Advanced Magnetic Nanostructures, Springer, 2006.J.
Stohr and H. C. Siegmann, Magnetism: From Fundamentals to Nanoscale
Dynamics, Springer-Verlag Berlin Heidelberg, 2006.
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