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IIporpamMa HaBYAJIbHOI AW CHUILTIHU

Onuc HaBYAJIBHOI AUCHUILIIHM, T MeTa, IPeIMeT BUBYAHHSA TA Pe3yJbTATH HABYAHHSA

Onuc gucuuniainm. [Iporpamy HaBuanbHOI TUCHUILUTIHU «AKTYaJlbHI IpoOaeMu (PI3UKU MarHiTHUX
SBUII» CKJIAJCHO BIANOBIAHO 10 OCBITHbO-HAyKOBOi mporpamu «®izuka» MiJArOTOBKH JOKTOpa
¢inocodii creriansHoCcTi104(ES)«@i3uka Ta acTpoHOMis». B pe3ynbraTi BUBYEHHS AMCHUIUTIHA
«AKTyanpHi npoOiemMu (i3UKM MarHiTHUX SBUILI» aclipaHT MOBHUHEH 3HATH OCHOBHI IOHATTS
MarHeTH3My, akTyaJbHI HANpsAMKH ii Cy4aCHOTO PO3BHUTKY; BMITH OpPI€EHTYBAaTHUCS B CyYacHHUX
TEH/EHIISAX PO3BUTKY MarHeTu3My, IEpClNeKTUBAaX MPAKTUYHOTO 3aCTOCYBAaHHS CyYacCHHX
PO3pOOOK, BCTAHOBJIEHHS B3a€EMO3B’A3KIB MIXK PI3HUMH TaJTy3sMHU.

MeTta HaBYaJIbHOI AMCHMILUIIHM. MeTol HaBYaJIbHOI BUBUYEHHS AMCUUILIIHU € (OpPMYBaHHS Yy
MalOyTHIX (axiBLIB CTIMKMX 3HaHb Ta PO3YMIHHS OCHOBHHMX IOHSTh, AKTyaJbHHUX 3aJad Ta
TEHJCHII PO3BUTKY B Taiy3i (pi3MKM MarHeTu3My, yMiHHS BUKOPHCTOBYBaTH OTPUMAaHHI 3HAHHS
IIPY MOAATBIINX HAYKOBUX JIOCIHIJKEHHSX, @ TAKOXK Y CBOIHM MPaKTUYHIHN MISIbHOCTI.

IIpeamer HaBYAABHOI IMCHUILTIHN. [IpeiMeTOM BUBUEHHS 1aHOI AUCLUIUIIHU € OCHOBHI
TEHJICHIII1 PO3BUTKY Cy4acHOi (p13MKH MarHeTU3MY, a, Cy4acHi METOIM BUBUCHHSI HAHOOO'€KTIB,
HU3BKOPO3MIPHHUX CHCTEM, METOIM MOaudiKallii TBEpAUX TUT 3 METOIO HaJlaHHS iM HEOOX1THUX
BJIACTMBOCTEH, METO/IU KOHTPOJIIO 1 11arHOCTUKU BJIACTUBOCTEH TBEPAUX Ti.



IIporpamHui pe3yJibTaTH HABYAHHA

Komnemenmmnocmi:

3KO01. 3naTHicTh reHepyBaTH HOBI i€l (KpeaTUBHICTD)

CKO1. 3paTHicTh BHSBJISATH, CTABUTH Ta BUPINIYBATH MPOOJIEMH OCITIIHHMIIBKOTO XapaKTepy B
chepi Pizuku Ta/abo acTpoHOMIi, IHTErpyBaTH 3HAHHS 3 PI3HUX Taly3ed, OIIHIOBaTH Ta
3a0e3neyyBaTu SKICTb BUKOHYBAHUX JTOCI1KEHb.

CKO02. 3natHicTh BiACTE)XYBaTH TEHIACHIII PO3BUTKY (Pi3MKM Ta/ab0 acTpoHOMIi, IX MPUKIAJTHUX
3aCTOCYBaHb, KPUTHYHO MEPEOCMUCIIOBATH HAsBHI 3HAaHHA Ta MeTOAu (yHIAMEHTAIbHUX Ta
MPUKIIQTHAX HAYKOBUX JOCIIIKEHb.

CKO06. 31aTHiCTh 3aCTOCOBYBATH Cy4acHI METOJIU, METOJMKH, TEXHOJIOT11, IHCTPYMEHTH Ta
oOJaiHaHHS JJIs IPOBEJICHHS MPUKIIAJIHUX Ta (PyHIaMEHTaIbHUX HAYKOBUX JOCIIKEHb Y rany3i
(bi3uku Ta/abo acTpOHOMII.

Pezynomamu nasuanus:

PHO1. MaTu cydacHi KOHIIENTyaJbHI Ta METOIOJIOTIYHI 3HAaHHA 3 (i3UKH Ta/abo acTpoHOMIi Ta
JOTUYHHMX JI0 HUX MUKTUCIUIUTIHAPHUX HAMPSAMIB, a TaKOX HEOOXIJHI HAaBUYKH, JOCTATHI JUIS
npoBeJeHHS GyHIAMEHTAIBHUX 1 MPUKIAJAHUX HAYKOBUX JIOCIHIKEHb 3 METOI0 OTPUMaHHS HOBHUX
3HaHb Ta/a00 3MIHCHEHHS PO3POOOK Ta IHHOBAIIIH.

PHO2. AnanizyBaTtu Ta OIIIHIOBAaTH CTaH 1 MEPCIEKTUBU PO3BHUTKY (i3MKK Ta/abo acTpoHOMIi, a
TaKOX JOTHYHUX MDKIUCIHUIUTIHAPHUX HAIIPSIMIB.

PHO4. ®opmyntoBat 1 mepeBipsATH TIMNOTE3U; BUKOPUCTOBYBATH Ui OOTPYHTYBaHHS BHCHOBKIB
HaJIe)KHI JOKa3H, 30Kpema, pe3yJ11)TaTI/1 TEOPETUYHUX 1 EKCHEPUMEHTAIBHUX JOCIHiKEHb,
MaTEeMaTUYHOTO MOJEIIOBAHHS, KOMIT I0TEPHOTO €KCIIEPUMEHTY, a TAKOK HasBHI JIiTepaTypHi JaHi.
PHO5. Po3pobmsstn monem mpomeciB i cucteM y ¢i3umi Ta/abo acTpoHOMIl Ta IOTUYHHUX
MDKAMCUUIUTIHAPHUX HANpsiMaxX, BUKOPUCTOBYBATH iX y HayKOBO-IOCHITHUIBKIA TISUIBHOCTI AT
OTpHMaHHS HOBUX 3HaHb Ta/ab0 CTBOPEHHS po3p00OK Ta IHHOBAIITHUX MPOYKTIB.

PHO7. 3actocoByBaTM cCydyacHi iHCTPYMEHTH 1 TEXHOJOTIi MOIIyKy, OOpOOJIeHHS Ta aHajizy
iH(popMarllii, 30kpeMa, CTATHCTUYHI METOIOM aHali3y JaHWX BEIMKOro o0csAry Ta/abo CKiIamHOl
CTPYKTYpH, clielliaiizoBaHi 6a3u naHux Ta iHhOopMaIiiiHi CHCTEMHU.

IIpepekBi3uTH Ta NOCTPEKBI3UTH JUCHHUILIIHU (MicLe B CTPYKTYPHO-JIOTiYHil cxeMi
HABYAHHS 32 BiANOBIIHOIO OCBITHBHOIO MPOrPaMoI0)

IIpepexBizutu. [lepenymoBoro i BUBYCHHS JUCIHUILTIHU € HAsIBHICTH CTYIEHs Marictpa (i3uku.
Hucnurutina 0a3yeTbcsi Ha 3HAHHAX (I3UKKM  TBEpAOro Tija, (I3UKKM HAMIBIPOBIIHUKIB,
JEJICKTPUKIB, CETHETOCNICKTPUKIB, METaliB, MAarHeTHUKIB, METOJIIB  EKCICPUMECHTAIbHHUX
JOCHTIKEHb, BUIOI MaTeMaTUKH Ta METOMIB MAaTEMAaTHYHOIO MOJCIIOBAHHS, 10 BHMKJIAJAIOThHCS
migyac HaBuaHHA Ha 1 — 4 kypcax Ta B Marictparypi. HeoOximHum Takox € 0a30BHIl piBEeHb
BOJIOJIHHS aHTIIHCHEKOK MOBOIO.

IocTpexBizuTn. HaBuanpbHa nucrumuiiHa «AKTyallbHI MpoOieMu (I3UKHM MAarHiTHHX SIBHII €
OJIHIEI0O 3 OCHOB (pOpMyBaHHS HAyKOBOI CKJIQJIOBOi CTPYKTYPHO-JIOTIYHOI CXEMHU OCBITHBOT
nporpamMud. KOMIETEeHTHOCTI, 3HaHHS, YMIHHS Ta JOCBiJ, OTPHUMaHi B TPOIECI BHUBUEHHS
JUCHUIUTIHU «AKTYyalbHI MpoOaemMu (Pi3UKU MarHiTHUX SBUII» BUKOPUCTOBYIOTHCS IIPU 3aCBOEHHI
OCBITHIX KOMIOHEHTIB «CydacHi METOIM MOENtOBaHHs y (i3ullli MarHITHUX SBUID» Ta «Metoau
OTpUMaHHS Ta OOpOOKM JaHuUX B (I3MUHUX JOCHIKEHHSAX» 1 € HEOOXIAHMMHU AJis SIKICHOTO
BUKOHAHHS HAYKOBUX JIOCII/IKEHb 32 TEMOIO JHCepTallii.

3MicT HABYAJIbHOI TUCHHUILIIHA

Ha BuBueHHs HaBuanbHOI qucHumIiHg BigBoautkes 120 ronun/ 4 kpenutu ECTS.
PexoMeni0BaHMI PO3MOLT HABYAJIBHOT'O Yacy
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Juciumiina «AKTyallbHI Mpo0OsieMu (Pi3UKU MarHiTHUX SBUII BKIFOYA€ HACTYITHI TEMU:

Tema 1. Kiacudikariisi pe4oBHH 32 MarHITHUMH BIIACTHBOCTSIMU. J[iaMarHeTHKH, TapaMarHeTUKH,
(dhepomarHeTuku, aHTU(HEPOMArHETUKH.

Tema 2. MaruiTHi BIaCTUBOCTI HAJAPOBITHHUKIB

Tema 3. deHoMEHOJIOTTYHHM OnTKC (DEpOMArHETHKIB.

Tema 4. JlomeHHi CTPYKTypH Ha MIKpO- 1 HAHO- PiBHSX.

Tema 5. CriinoBa quHamika pepoMarHeTHKIB.

Tema 6. CiiHOBa iMHAMIKa KPUCTATIYHUX aHTU(EPOMATHITHUX Ta CHHTETHYHHUX
aHTU(EPOMATHITHUX CHUCTEM.

Tema 7. MaraiToakTHBHI €1aCTOMEPH.
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HaBuyajanLHMii KOHTEHT
MeToauka onaHyBaHHSI HABYAJIbHOI IMCUMILTIHA (OCBITHHOT0 KOMIIOHEHTA)
Jlexkuiiini 3aHATTS.

Ne HasBa Temu nexiii Ta nmepeixik OCHOBHUX MTUTaHb

1 Jlexuis 1. Knacudikarist MaTepianiB 3a MarHiTHUMH BJIAaCTUBOCTSIMHU.

JliaMarHeTuky, mapaMarHeTHKH, CyleprnapaMarHeTHKW. Marepiaam 3 CHJIBHO
BUPXCHUMH MAarHiTHUMHU BJIACTUBOCTSMH: (PEepOMAarHETUKH, aHTU(EPOMArHETUKH Ta
depimarnetuku. OOMiHHMI ramiabToHIaH. [Tigpentitku. [1-3].

2 Jlexuis 2. Knacudikarist MaTepiaiiB 3a MarHiTHUMH BJIAaCTUBOCTSIMHU.

Oco0nmBocTI aHTU(PEPOMArHETHKIB, SIKI HE TPUTaMaHHi (epoMarHeTukam: GpycTpoBaHi
aHTH(epoMarHeTHKH, CIIIHOBI TOMOJNOTIUHI AedekTn (Iuckiinaii). AHTH(GEepOMarHeTH3IM
B HAHOPA3MIPHHUX YAaCTHHKAX - (DEPUTUH, MAarHITHI MOJIEKYJIU «3aJli3H1 Kuibls» [1-3].

3. Jlexuiss 3 MarHiTH1 BIacTUBOCTI HAAMPOBIIHUKIB. HaqnpoBiqHUKN NepLIoro ta Apyroro
pony. Kyneposceki mapu [10, 11].

4 Jlexuis 4 MarniTH1 BinactuBoCTi HaanpoBigHUKIB. Edexkt MelicHepa. PiBHsHHA JIOHOHIB.
PiBusnHs ['incOypra — Jlannay. [10, 11].

5 Jlexuis 5. @eHOMEHOJIOTTYHUH OMUC MarHeTUKIB.
deHoMeHoIIOTIYHA Teopis (hepoMarHeTHKiB 1 aHTU(EepOMarHeTukiB. MarHiTHa CUMeTpis
JUTSl pI3HUX MarHetukis. [1-3].

6 Jlekmiga 6. DeHOMEHOIOTIYHNN OINC MAarHETHUKIB.
OpnopiaHa 1 HeoTHOpITHA OOMIHHA B3a€EMOJIisl, MarHITHA aHi30TpoIid. B3aemomis
JI3anommHcpKkoro-Mopis Ta «cnabuil pepomarseTzm» aHTudepoMaraeTukis. [1-3].

7 Jlexuist 7. JIoMeHH1 CTPYKTYpH Ha MIKpO- 1 HAHO- PiBHAX. Mar"iTHa IUNOJIbHA B3a€MOIIS.
[TpyunHU NOABH PIBHOBAXXKHUX JIOMEHIB Y MarHiTHUX 3pa3kax. CTpyKTypa JTOMEHHHUX
cTiHok. [1-3,19].

8 Jlexuis 8. MaruiTHi HEOJTHOPITHOCTI B MaclITabax HAaHOMETPiB: MarHiTHI BUXOPH,




CKUpPMIiOHH, Xordionu tomro. [1-3,19].

9 Jlexuist 9. CniHOBa TuHaMika (hepoMarHeTHKiB.

PiBusinns Jlangay-Jludmmns st pepomaraetukiB. @epomardiTHu pe3oHaHc. MarHonu,
JiHIMHA 1 HeJiHIMHA quHaMika. [2, 17, 19].

10 | Jlekuis 10. CrinoBa quHaMika pepoOMarHeTUKIB.

CrinoBuii cTpyM, «antuzatyxants». CrinoBuit epext Xoma. CriHTpoHika. MarHoHika.
[2,17,19].

11 Jlekmis 11. AatudepomartiTia criiHOBa TMHAMIKA.

PiBHAHHS curMa-Mozieni - «aHTU(epoMarHiTHa JUHAMIKA CIIHIBY IS
anTudepomaraeTukia 1 pepiMaraeTukiB. «OOMiIHHE MiACUICHHS» 9acTOT 1 IBUIKOCTEH
criHOBUX 30y/pKeHb. J[nHaMika TOMEHHHX CTiHOK 1 BUXOpIB Y aHTU(EepoMarHeTukax. [3-
9,16].

12 | Jlekuis 12. Mopaeni oOMiHHOT B3a€MOZIi B MarHITHUX Matepianax. MexaHi3M yTBOPEHHS
JIOMEHHOT CTPYKTYpH pepomarnetuki. Pa3osi nepexoau B ¢epo-i pepuMarHeTuKax.
[14-17].

13 Jlexmis 13. I'iranTcekuit maraitroonip (GMR) 1 #ioro sikicHa iHTepIIpeTallisi Ha OCHOBI
30HHOI CTPYKTYpHU MeTaliB. [ iraHTCbKHIA MarHiTOOMip B MyJIbTHIIAPOBUX CTPYKTypax.
Buxopucranas GMR B o6uncmoBanbHii TexHiri. CIiHOBUI BEHTHIIb, IPUITUATI POOOTH.
MarnitHuii TyHenbHU# niepexia, npuHuna MRAM. A magnetic tunnel junction (MTJ)
device. CriinoBi xBuii. . [15-19].

14 | Jlexuis 14. AnTHdEepOoMarHiTHa CriiHOBa JUHAMIKA.

PiBHAHHS IMHAMIKK CHHTETUYHHX aHTU(epoMarHeTukis. KepyBaHHs ctaHamMu
HaMarHi4YeHOCTI CHHTEeTHYHUX aHTH(hepoMarHiTHux cuctem. [12, 14, 19].

15 | Jlekuis 15. AnTHdepomMarniTHa CrliHOBa AMHAMIKA.

KepyBanHs craHaMu HAMAarHi4Y€HOCTI CHHTETUYHHUX aHTH(EPOMArHiTHUX CUCTEM.
[Toseninka CA® y MBUAKOOCIIMILTIOYNX MarHiTHUX mojsx. [12, 13, 19].

16 Jlexmis 16. HagmBuaka ciinoBa AuHaMiKa 1 ii peanizaiis. MarniTHa nam’thb: siK
HAWIIBU/IIIE IEPEBEPHYTH MArHITHUH MOMEHT YaCTUHKU MarHeTuka. 30y IKeHHS
CHiHOBOI TUHAMIKU ()eMTOCEKYHAHUMH Ja3epHUMHU IMITyIbcamu. [7-9].

17 | Jlexuis 17. HagmBuaka cniHoBa auHamika i ii peanizaris.. 30ypKeHHS CIIIHOBOT
TUHAMIKU (PeMTOCEKYHIHUMH JIA3ePHUMHU IMITyJIbcaMU. AHTHU(EpOMarHiTHa CIIHTPOHIKa:
nepexij B JianazoH reparepi. [7-9].

18 | Jlekuis 18. MarniToakTHBHI €1aCTOMIPH Ta iX MPY’KHI 1 MarHiTHi BnactuBocti. [15-17].

IIpakTuyHi 3aHATTH

Ne

Ha3Ba Temu 3aHATTS Ta HepeniK OCHOBHUX ITMTaHb

Tunu MarHiTHOTO MOPSIKY.
MarHeTuk 1 CErHeTOeNIeKTPUKU: MOPIBHsUIbHUN aHanmi3. OOMIHHMHM TraMiuIbTOHIaH.
depoMarHeTuku, anTugepoMaraeTuku Ta pepimaraeruku. inpenritku. [1-3, 17].

MarniTHI BJIaCTUBOCTI HAJNpPOBIAHUKIB. HaanmpoBiZHUKH MEpHIOTO Ta APYroro pomuy..
PiBusanus JlonnoniB. EHeprist Ta MarHiTHe ynopsJAKyBaHHsS MarHiTHOTO HAHOKOMITO3UTY Yy
HaaAnpoBiAHIN MaTpuii. PiBHsHHS ['iHcOypra — Jlanpay.[10-11]

DeHOMEHOJIOTTYHUI OIUC MarHeTHKIB.

deHoMeHOIIoTiYHa Teopis GepoMarHeTHKiB 1 aHTU(EepOMarHeTukiB. MarniTHa cUMeTpis
JUIs pi3HUX MarHeTukiB. OpHOpigHA 1 HEOJHOpPiAHA OOMIHHA B3a€EMOJIs, MAar”iTHa
aHi3oTponis. Po3paxyHku koe]ilieHTIB po3MarHiuyeHHs AJs 3pa3KiB CHeliadbHOI popMuU
[1-3,17].

JloMeHH1 CTPYKTYpH Ha MIKpO- 1 HAaHO- PiBHAX. MaruiTHa 1unojbHa B3aemois. [Ipuuunu
NOSIBM PIBHOBAXHUX JOMEHIB Y MarHiTHUX 3pa3kax. CTpyKTypa JOMEHHUX CTIHOK.




MarsiTHi HEOTHOPITHOCTI B MaciTadax HaHomeTpiB. [3,17,19].

5 CriinoBa JHaMiKa (pepOMarHEeTUKIB.

PiBusinns Jlangay-Jludmmns qis pepomaraeTukiB. MarHoHu, JTiHilHA 1 HEMHIAHA
nuHaMika. CiHOBHH CTpyM, «aHTU3aTyxaHH». CriHOBUH edekT Xona. CniHTpoHIKa.
Marnosnixka. [2, 19].

6 AHTH(pEpOMarHiTHa CIiHOBa JUHAMIKa.

PiBHAHHS curMa-Mozieni - «aHTu(depoMarHiTHa JUHAMIKa CIIHIBY IS
anTudepomaraeTukia 1 pepiMaraeTukiB. «OOMiIHHE MACUICHHS» YacTOT 1 IIBUIKOCTEH
crniHOBUX 30y/pKeHb. JIlnHaMika TOMEHHHX CTIHOK 1 BUXOpIB Y aHTH(epoMarHeTukax. [19,
5-8].

7 HammBuka criinoBa nuHaMika i ii peanizaiis. MarfiTHa nam’siTh: sIK HalIIBH/IIIE
NEepEeBepHYTH MarHiTHUA MOMEHT YaCTUHKH MarHeTHKa. 30yI>KeHHs CIIIHOBOI JUHAMIKU
(eMTOCeKYHTHUMHU JIa3epHUMHU IMITyJIbcaMH. AHTH(EepOMarHiTHa CIiHTPOHIKA: Iepexi B
JiarnasoH teparepi. [6-9, 12-13].

8 Mogpeni 0OMIHHOI B3a€MOZI B MAarHITHUX Marepiajiax. MexaHi3M yTBOpPEHHS TOMEHHOI
cTpyKTypH depomaraerukiB. ®a3oBi nepexoau B hepo-i hepumarneTukax. [6-9, 12-13].

9 KputnuHi siBuIa y cuctemMax Ha OCHOBI MarHiTOAKTHBHHX eJacToMmepiB. [14-16].

CamocrTiiina po0ora acnipanra

3 MeTOoro YiTKOi oprasizamii caMocTiiHOI poOOTH CTYASHTIB 1 3aJUIsl MiIBUIIEHHS SKOCTI 3aCBOECHHS
HAaBYAJILHOTO MaTepialy Ta BUPOOJICHHS IPYHTOBHUX HAaBHUYOK HAYKOBOI AiSTIBHOCTI MPOIIOHYIOTHCS
1H/MBITyabHI 3aBJaHHS y (JOPMi CaMOCTIHHOI MiATOTOBKM KOHCIIEKTIB Ta pedepariB i3 BUOpaHUX
tem. CamocTiiiHa poOoTa 3100yBa4a HAYKOBOTO CTYIEHS JOKTOpa (pitocodii € OCHOBHUM 3ac000M
3aCBOEHHS HABUAIILHOTO MaTepially y BUIbHUI BiJl HABUAIBHUX 3aHATH Yac 1 BKIIOYAE:

Ne 3/m Bun camocriitHoi poboTH KinbkicTb
rognua CPC
1 IligroToBka 10 ayIUTOPHUX 3aHATH 36
2 ITinroroBka 1o MKP 10
3 ITinroToBKa 10 eK3aMeHy 20

ITosriTHKa Ta KOHTPOJIB
IoaiTnka HABYAIBbHOL AUCHUILTIHU (OCBITHHOI0 KOMIIOHEHTA)
Cuctema BUMOT, 5IKI BUKJIa/1a4 CTaBUTb MEPE]] aCHiPaHTOM:
° mpaBWia BiABIAYBaHHS 3aHATh (3TAHO PO3KIAAY 1 3TiIJHO 3arajlbHO-IHCTUTYTCHKOTO
PO3IOPAAKY);
° MpaBWJIa MOBEIHKM Ha 3aHATTSX (AaKTUBHICTh HAa MPAKTUYHUX 3aHATTAX € 00OB’S3KOBOIO, Oanu
3a aKTUBHICTb Ha IPAKTUYHUX 3aHSATTAX HE CTABJISATHCS, BIAKIIOUEHHS Tesle()OHIB € 000B’I3KOBHUM);
° IpaBuJIa MPU3HAYEHHS 3a0X0UyBAIbHUX Ta IITpadHUX OamiB (TpadHi Oaau He MPU3HAYAOTHCS,
3a0X04yBaJIbHI OaJIM MPU3HAYAIOTHCS CYBOPO 3TAHO MiIPO3AUTY 8 IbOTO CHIIa0ycCy);
° TIOJITHKA AE/UIaiHIB Ta NepecKIaganb (3T1HO 3arajIbHO-IHCTUTYTCHKOTO PO3IMOPAIKY);
° TIOJITHKA II0A0 aKaJeMiuHO1 100poUecHOCTI (3riIHO 3arajibHO-IHCTUTYTCHKOTO PO3MOPSAKY);

Buan KOHTPOJIIO Ta peHTHHIOBA CHCTEMA OLiHIOBAHHSA pe3y bTaTiB HaBuyaHHA (PCO)
IToTOoYHMIT KOHTPOJIB: ONUTYBAaHHS 3a TEMOXO 3aHATTA, MKP.

KanenpapHuil KOHTpOJb: HPOBOJUTHCSA JBIYlI HA CEMECTP SIK MOHITOPUHI MOTOYHOIO CTaHy
BUKOHAHHS BUMOT CHJIa0ycCy.

CemecTtpoBa aTtecTallisi IPOBOJUTHCS Y BUIIAI €K3aMeHy. [l OLliHIOBaHHS pe3yJIbTaTiB HaBYaHHS
3actocoByeThCs 100-6anpHa pedTHHIOBAa CUCTEMA 1 IHCTUTYTChKA IIKaa.

YMOBHU A0IYCKY IO CEMECTPOBOTO KOHTPOJIIO: BIICYTHI.

Peiitunr acniipanTa 3 JUCIUIUTIHU CKIAAAE€THCS 3 OalliB, K1 BIH OTPUMYE:

1) 3a poOOTy Ha ayJUTOPHUX 3AHATTIX;

2) 3a MOAyJbHY KOHTpOJIbHY poOoTy (MKP);



3) 3a BiAIOBi/Ab Ha 3aJIiKYy.

Cucrema peHTHHTOBUX OaiiB

1) AynuropHi 3auaTTs. BaroBuii koedimieHT gopiBHIOE 4. MakcuMaibHa KUTBKICTh OaIiB, sIKi MOXe
OTPUMATH acCIipaHT HAa ayJAUTOPHUX 3aHATTAX CTaHOBHUTH 12x4=48 Oamm. HapaxyBanus OaiiB Ha
OJTHOMY TIPAKTHYHOMY 3aHSTTI:

- BIIMIHHI BiamoBiai 4 6amis;

- ty’Ke 100pi, 100pi BiamoBiai 3,2 Oaitis;

-3a70B1JIbHI, JOCTATHI Bigmosial 1 6ai.

2) MonynsHa koHTposnbHa pobota (MKP). BaroBmii kxoediuient nopiHioe 12. MakcumanbHa
KUIBKICTh OalliB 3a KOHTPOJBHY po0OOTy cTaHOBUTH 1x12=12 OGamiB. HapaxyBanus OamniB 3a
KOHTPOJBHY pOOOTY:

- «BIIMIHHOY, TOBHA BiAN0oB1Ab (He MeHie 90 % notpidHoi iHpopmariii) 11-12 Gaiis;

- «1o0pe», AOCTaTHHO MOBHA BiMMOBiAL (He MeHmie 75 % motpiOHoi iH(popMarii abo He3HauHI
HeTo4HOCTI) 8-10 Garnis;

- «3aJIOBUTHHOY, HETIOBHA BiMOBiAb (He MeHIIe 60 % moTpiOHOT iHpopMaIii Ta JAesiKi TOMUJIKH) 6-
7 GaniB;

- «HE3aJ0BUTLHOY, HE3aI0BUTbHA BiAMOBI b (MeHIIe 60 % moTpidHo1 iHpopMmariii) 0.

3). 3amik. Kputepii omiHioBaHHS. 3aBJaHHS MICTUTh JBa TCOPETUYHI NMUTAHHS, KOXKHE 3 SIKHUX
omiHITECA y 20 6aniB. Beworo 2x20=40 Gaitis.

HapaxyBanns 0aniB 3a BiJNOBiAb HA 3aTIKY:

- moBHA BiANOBiak (He MeHIre 90 % noTpibHoi iHpopmartii) 36-40 Oais;

- IOCTaTHBHO MOBHA BIANOBiIb (He MeHIIe 75 % noTpidHoi iHpopmariii) 30-35 Gaiis;

- HemoBHa BiANoBiAb (He MeHIIe 60 % nmoTpiOHOT iHdopmartii) 24-29 Gaiis;

- He3aJI0BUIbHA BiANOBIAH (MeHIIe 60 % moTpidHoi iHpopmariii) 0.

SIkmo acmipaHT mpoTAroM cemectpy HaOpaB monHany 60 OamiB, BIH MOXE OTpUMATH 3ajiK
aBTOMATOM.

Jlnst BUCTaBJICHHS (DiHAIBHUX OLIHOK PEHTHUHT MEPEBOAUTHCS Y OI[IHKH BiAMOBIIHO 0 TaOIHIII.

Tabuuis BiAMOBIIHOCTI PEUTHHTOBHUX OajiB OLIHKAM 3a IHCTUTYTCHKOIO IIKAJIOIO:

KinpkicTs OaiiB Ominka
90-100 BinMinaO
75-89 Jlobpe
60-74 3a10BIIILHO
Mewniie 60 HesanosinbpHO
He BukoHaHo iHIII YMOBU He nonymeno
JIOITYCKY JI0 3aJIIKY

PoGouy nporpamy HaBuyaabHoI Aucuuiutinm (Cuiadyc):
Craaneno 1.¢.M.H, mpodecop Jxexeps FOpiii [BanoBuu



JonarkoBa indopMmailisi 3 TUCHUILIIHU (OCBITHLOT0 KOMIIOHEHTA)

Ilepenik NUTaHb, IKi BUHOCSITHCS Ha CEMECTPOBHUI KOHTPOJIb:

1. MarHeTukH i CETHETONEKTPUKU: TOPIBHUIbHUH aHai3.

OOMiHHMI raMiNbTOHIAH.

depoMarHeTHKH, aHTH(QEepOMarHeTHKy Ta ¢pepiMarneTuku. [ligpenriTky.

Oco6muBocTi aHTU(DEepOMarHeTHKIB, K1 HE TPUTaMaHH] ()epoMarHeTHKaM.
AHTH(EpOMarHeTU3M B HAHOPA3MIPHUX YAaCTHUHKAX - (PEPUTHH, MArHITHI MOJEKYIH <«3aji3Hi
KUTBLIS».

6. denomeHomnoriyHa Teopis (epoOMarHeTUKIB i aHTH(PEPOMArHETHKIB.

7. MarniTHa cUMETpist JJ1s1 PI3HUX MarHeTHKIB.

8. OmHOopinHa 1 HEOqHOPIAHA OOMIHHA B3a€EMOIisl, MATHITHA aHI130TPOITis.

9. B3aemopis J[3smommuHChKOTO-MoOpis Ta «citabuii hepomMarHeTu3aM» aHTH(GEPOMAarHeTHKIB.

10. MarnitHa qunosibHa B3aeMois. [IpruuHy MosiBM pIBHOBAXHUX JIOMEHIB y MarHiTHUX 3pa3Kax.
CTpyKTypa JOMEHHUX CTIHOK.

11. MarHiTHI HEOHOPITHOCTI B MacmTabax HAHOMETPIB: MarHiTHI BUXOPH.

12. PiBusuus Jlannay-Jluduumns muis ¢pepomMarHeTHKiB.

13. Marsonu, jiHiiina 1 HeliHiliHA TUHAMIKA.

14. CniHOBHII CTPYM, «aHTU3ATYXaHHS».

15. CminoBuii edext Xomna.

16. PiBHsSHHSA curMa-Mojeli - «aHTh(epoMarHiTHa JUHaMiKa CIiHIBY I aHTU(EepOMarHeTHKiB 1
(dbepiMarHeTHKiB.

17. «OOMiIHHE TIACUIICHHS YacTOT 1 MBUIKOCTEH CITIHOBUX 30Y/KCHB.

18. Jlunamika JOMEHHHX CTIHOK 1 BUXOPIB Y aHTH(EPOMAarHETUKAX.

19. 30ymkeHHs CIIiHOBO1 AMHAMIKH (PEMTOCEKYHIHUMH JIA3CPHUMH IMITYJIbCAMH.

20. AHTudepomarHiTHa CIiHTPOHIKa: TIepeXi/ B lialla30H Teparep.

21. Cnin-opbutanpHa awHamika. HanmmBuiaka «oOMiHHa» TIO3J0BXHS JWMHAMiKa CIIHIB Y
(dbepimMarueTukax.

22. MarHiToakTUBHI €J1acTOMIpH Ta iX MPYKHI 1 MArHITHI BIACTHUBOCTI.

Nk



