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IHCTUTYT MmarHeTuamy imeHi B.l.bap'axTapa
HauioHanbHoi akagemii HayKk YKpaiHu

CIHIHTPOHIKA

(ana 3po6ysauis Il (0cBiTHbO-HayKOBOro) piBHA BULLOI OCBITH)

Pob6oua nporpama Has4yanbHoi gncumnniim (Cnnabyc)

PekBi3uTH HABYAJILHOI JUCHUILTIHA

PiBenb B0 OCBiTH Tperiii (0CBITHLO-HAYKOBHI)

I'any3b 3HaHB 10 IIpuponuuyi HAyKu

CrneniajibHicTh 105 IlpuknanHa i3uka Ta HAaHOMATEpiaIH

OcBiTHA Iporpama di3uka

Craryc aucuunIing HopmatuBHa

dopma HABYAHHSH Ouna (neHHa)

Pik migroroBkm, cemectp 2 Kypc, OCiHHi# cemecTp

O0cAar ITMCHUILIIHA 2 kpeautH: 60 roguH (IeHHa: 6 TOaUH — JIeKIlii, 12 ToguH —
nabopatopHi, 42 roguau — CP)

CemecTpoBuii 3amik

KOHTPOJIb/KOHTPOJIbHI 32X0AH1

Po3knan 3aHaTh Yac 1 mMicIie MpOBEACHHS ayIMTOPHUX 3aHATh BUKJIAICHO HA CalTi

Incturyry marnetusmy HAH Ykpainn ta MOH Vkpainn
http://ukr.imag.kiev.ua

MoBa BuKJIaaHHS VYkpaincbka
Indopmanis npo JlexTop: nOKTOp (Pi3UKO-MaTEMaTUYHHUX HAYK, Tpodecop TOBCTONUTKIH
KepiBHHMKa Kypcey / BukiaagaqiB  Onekcannp IBanoBud

Enexrponna momrra atov@imag.kiev.ua

Po3mimenns kypcy http://ukr.imag.kiev.ua

IIporpama HaBYAIbHOI AUCHUILIIHA
Onuc HAaBYAJIBHOI IMCUHUILTIHY, 1i MeTa, peMeT BUBYEHHS Ta Pe3yJIbTaTH HABYAHHS

Onuc AucouIuIiHg.

JlocsITHEHHS Cy4acHOi HayKu B c(hepl BUCOKUX TEXHOJIOTIN — €NEeKTPOHIlll, 1HHOPMAIIHHUX TEXHOJIOT1SIX
— ToB’s13aHi 3 GyHIaMEHTAILHUMU 1 TPUKIIATHUMHE JTOCIIIKECHHIMU, CIIPSIMOBAHUMHY HA TMiIBUIICHHS IIBUIKOIIT
1 MiHIMI3aI[l}0 €eHePreTUYHHX 3aTpaT B MPUCTPOSAX 30epiraHHs, oOpoOKkHU 1 mepeTBopeHHs iHpopmarlii. Ha ganwuii
4ac aKTyaJbHHUM € PO3BHUTOK HOBOTO HAIPSMY 3 pPO3pOOKH (PI3MUHUX OCHOB CTBOPEHHS NMPHIIAMIIB, 3aCHOBAHUX
Ha BUKOPUCTAHHI CIIHOBOTO CTaHY iX €JIeMEHTIB fK ieHTHdikaTopiB iHdopmarii. Lleit Hampsm, skuii oTpuman
Ha3BYy «CIIIHOBA EJIEKTPOHIKa» a00 «CHIHTPOHIKa», PO3IJIAJA€ MUTAHHS €KCIEPHUMEHTAIBHOTO JOCHIHKEHHS 1
TEOPETUYHOI'0 OMHCY METOJIIB KEPYBaHHS KBAaHTOBHUMM CTaHAMHU €JEKTPOHIB Y HAHOBUMIPHHX CTPYKTypax 1
CIPSIMOBAaHUN Ha PO3POOKY BUCOKOTEXHOJOTIYHHUX MPUCTPOIB HA OCHOBI BHUSIBICHUX €(DEKTIB 1 ABHI. Y MeKax
3alpONOHOBAHOTO HABYAJBHOTO Kypcy Oyle BHUKJIaJE€HO (PI3WYHI OCHOBHU CIIHTPOHIKH, BHCBITICHO (i3U4HI
NPUHIMIIM CTBOPEHHSI Ta KEPYBAaHHS CIIIHOBOIO OPIEHTAIlIEI0 KBAHTOBHX OO0’€KTIB, PO3MNIIHYTO OCOOJIMBOCTI
CIIHOBUX SIBUII B IIapyBaTUX HAHOCTPYKTypaX. ByayTh omucaHi KI04OBi BIACTUBOCTI MaTepiaiiB CIIHTPOHIKU
Ta NPUHIMIN (QYHKIIOHYBaHHS MPHCTPOIB HA IX OCHOBI.

MeTta QMCHMIUIIHM — O3HAWOMIICHHS AacHipaHTIB 3 METOJaMH KEpyBaHHS KBAaHTOBUMH CTaHAMHU
€JIEKTPOHIB Y HAHOBUMIPHUX CHUCTEMax Ta 3aCBOEHHS TEOPETHMYHHX OCHOB CIIH-3AJIEKHHX SIBHIL y IIapyBaTHX
TOHKOIUTIBKOBHUX CTPYKTYpaXx.


mailto:atov@imag.kiev.ua

3aBnanHs — chopMyBaTu y acmipaHTiB 0a30Bi ysSBIEHHS NpO NPUHIMIIK KOAYBaHHS Ta Iepenadi
iHpopmMariii B TBEpAOTUIPHUX CHCTEMaxX 3 BHKOPHUCTAHHSIM KBAaHTOBUX OO0 €KTIB K HOCIiB iH(opMarii Ta
OBOJIOMIHHA HaBUYKAMU 3aCTOCYBAaHHS OTPUMAaHUX 3HaHb JJs PO3B’SI3aHHA MNPUKIAAHUX 3a1ad  (i3uku
KOHJIEHCOBAHOT'O CTaHy, MarHeTU3MYy Ta KBaHTOBOI 1H()OPMATHUKH.

IIporpaMHi KOMIIETEHTHOCTI

3K 1. 3marHiCTh TPOBOAUTH KPUTUYHUN aHaji3, OIIHKY 1 CHHTE3 HOBHX 1 CKJIQJHHX iJIeH,
NEPEOCMUCIIIOBATH HAsIBHE Ta CTBOPIOBATH HOBE ILIUTICHE 3HAHHA Ta/ab0 mpodeciiiHy MpakTHUKY, pO3B’S3yBaTu
3HAYYII HAYKOBI1 Ta 1HII MPOOJIEMH.

3K 2. 3paTHiCTh BUKOPHCTOBYBATH y Mpo(eciiiHiil MisIpbHOCTI CydacH! 3HAHHS 3 PI3HUX HAYK, Y TOMY
YUCIT MDKIUCIIUIUTIHAPHOTO XapaKTepy.

3K 4. 3parHicTh 3aCTOCOBYBATM Cy4YacHi iH(pOpMaLiiHO-KOMYHIKALI{HI TEXHONOTii y pi3HHX BHIax
npodeciiiHol AisUTPHOCTI.

3K 5. 3parHicTh 3HaXOMUTH, OOpOONSATH W aHaNi3yBaTH HEOOXimHy iH(OpMaIio Ui BHUpPIIICHHS
npo0JIeM i IPUIUHATTS PillleHb.

3K 11. 3garHicTh CHOUIKYBaTHCS 3 HAyYKOBOIO CHUIBHOTOIO Ta IIMPOKOIO I'POMAJCHKICTIO (B 1iano3i) B
raiy3i cBo€i crierianizaiii (B IUPOKUX MexKax).

@K 0l. 3parHiCTP NPOBOAWUTH TEOPETHYHI W EKCIEPUMEHTANbHI JOCHIDKEHHS, KOMOIHyBaTH Ta
3B’A3yBaTH IX METOJM, IHTEPHpPEeTYBaTH OJepXaHi pe3yabTaTh 3 METOK BUSBJICHHS BIACTUBOCTEH Ta
XapaKTEPUCTHK JTOCIIKYBaHUX 00’ €KTIB B raiy3i MpUKIaHOI (i3UKH Ta HAHOTEXHOJIOT1H

@K 02. 3patHicTh BHU3HAYaTH 3aBJaHHA (I3UYHOTO EKCHEPUMEHTY, CaMOCTIMHO HPOBOJIUTH
eKCIIepUMEHTAIbHI JIOCIIPKEHHSI 32 JIOTIOMOTOI0 CYYacHOTO OOJIaJIHaHHS Ta BHUMIPIOBAJIBHOI amaparypu,
HAKOMUYyBaTH Ta aHANII3yBaTH JaHi, OI[IHIOBATH MOKJIMBI TOXUOKHU Ta HEBU3HAUEHOCTI.

@K 03. 3paTHICTb OCMHCIIOBATH Ta aHANI3yBaTH pe3yJbTaTH EKCIEPUMEHTAIBHHUX JOCIIIKEHb,
BCTAHOBIIIOBATH 3B 530K 3 TEOPETUYHUMHU MOJAEISIMH, BUPI3HITHU 13 HAKOIMUYEHHUX CIIOCTEPEKEHb BITBOPIOBaHI
eKCIIepUMEHTaIbHI (aKTH. 31aTHICTh aJaNTyBaTH 1 y3araJlbHIOBATH PE3YJIbTaTH CYYaCHUX JOCIIIKEHb B Tay3i
npUKIaaHOT (PI3UKU U BUPIIICHHS HAYKOBHUX 1 MPAKTHYHUX MPOOIIEM.

@K 06. 3naTHICTh 10 BIPOBAKEHHS] HOBUX 3HAaHb (HAYKOBUX JJaHMX) B HAyKy, OCBITY Ta 1HILI CEKTOPU
CYCHUIBCTBA.

@K 07. 3maTHICTh pO3yMITH Ta 3aCTOCOBYBAaTH LU(POBI TEXHOJIOTIT Ta MPUKIAJHI MaTeMaTH4HI TAKEeTU
JUIs po3B’sI3yBaHHA (I3UYHUX 337ay, aHaJi3y pe3yibTaTiB €KCIEPUMEHTAIbHUX JAOCIHIIKEHb, MOJEIIIOBAHHS
(13MYHUX MIPOLIECIB TA CUCTEM.

@®K 08 3natHicTh NPOBOAUTH JOCHTIIKEHHS CKIaJHUX CUCTEM, IX CUCTEMHUI Ta CHHEpreTUYHUIN aHaIi3,
BUKOPHCTOBYBATH MOJIEITi Ta METOAHM MOJICITIOBAHHS B HAYKOBHX JIOCIIPKEHHSX.

IIporpamui pe3y/ibTaTH HABYAHHA

I1PH 2. CuctemHi 3HaHHS NOIVIMOJIEHOTO PIBHS B Taly3l NPUKIAIHOT (PI3UKH, HAYKOMICTKHX TE€XHOJIOT1H,
HOBHX PEYOBHUH 1 MaTepiajiB, METO/IIB JOCHIKEHHS iX BIACTUBOCTEH, 30KpeMa, 3HaHHS Cy4acHUX JIOCATHEHb Ta
IHHOBAIIHUX MPUKJIAHUX PIllIEHb, B TOMY YUCII Ha CTHKY PI3HUX rajdy3edl HayKu.

IIPH 3. 3HaHHS METOJUKHU MPOBEAECHHS TEOPETHMYHHMX Ta €KCIEPHUMEHTAIBHUX JOCIiIKE€Hb, OCHOBHUX
MPUHIINIIB CUCTEMHOIO Ta CHHEPreTUYHOTO aHali3y, pO3yMIiHHS METO/IB MOJETIOBAHHA Ta (PI3UUYHUX MOAenel
B MIPUKJIAIHIN (i3uIIi.

IIPH 4. 3nanHs cy4acHMX KOHUEMI po3BUTKY 1H(GOpMalIHHO-KOMYHIKAIIMHUX TEXHOJIOTiH, OCHOB
porpaMmyBaHHsI IEBHUX MPOIIECIB Ta 00 €KTIB 32 TEMOIO HAYKOBOTO JTOCIIIXKEHHS.

[1PH 6. BmiHHS OpieHTYBaTHCS B HayKOBUX INpoOiieMax y mpodeciitHii cdepi, 3HaXOAUTH ONTHMATbHI
IUISXU X PO3B’S3aHHS.

[TPH 8. BminHg oOupaty TEOPETUYHI M €KCTIEPUMEHTAIbHI METOAM JOCIIKEHHS, BiAMOBIIHI METOIH
CHCTEMHOI'0 1 CHHEpPreTUYHOI0 aHaji3y, 3aCTOCOBYBATHM MOJENi Ta METOAM MOJICNIOBAHHS Ta 1HHOBAIiiHI
MIIXOIN JUTSl PO3B’SI3aHHS CKJIATHUX 3aB/IaHb 1 Mpo0JIeM B HAYKOBO-AOCIIIHINA Ta/a00 IHHOBAIIIHHUX cdepax.

IIPH 10. Bminng 30upaTtu Ta iHTepHpeTyBaTH HAyKoBY Ta (haxoBy iH(popMmallito, 3 BUKOPUCTAHHSIM
cyyacHHX 1H(OpMaliifHO-KOMYHIKAIlIHHUX TEXHOJIOT1H Ta MOUIYKOBUX CHCTEM.

IIPH 13. Bminag ¢opmyitoBatu cBoi npogeciiiHi BUCHOBKH, OCOOMCTI pe3yiabTaTh 1 JOCATHEHHS Ta
PO3yMHO iX 00TpyHTOBYBaTH AJia (paxoBoi Ta HE paxoBoi ayaAUTOPIi.



ITPH 15. KgamigikoBaHo BimoOpa)kaTH pe3ylbTaTH HAyKOBHX JOCTI/KEHb Y HAyKOBHUX CTAaTTAX Y
(axoBHX BUIAHHSIX, BECTH KOHCTPYKTUBHHH JTIaJIOT 3 PEIIEH3EHTAMH Ta PEJaKTOPAMH.

IIpepekBi3uTH Ta MOCTPEKBI3UTH JUCUMILIIHU (Miclle B CTPYKTYPHO-JOTIYHIH cXeMi HABYaHHS 3a

BiIMOBIIHOI0 OCBITHHOIO MPOIPaMOI0)

BuBuennst naHoi aucnmIuing 06a3yeThcs HA AMCHMILTIHAX «3aragbHa (pi3uKa: eNeKTpUKa Ta MarHETH3M»,
«®Di3MKa Mar”HiTHUX SBHI» MEPUIOrO Ta JAPYroro piBHIB BHUINOI OCBITH. ACIIpPaHT TakKOXX Mae€ OBOJOIITH
nucturiinaMu «Bubpani posninu (izuku TBepaoro Tinay, «BuOpaHi METOaM KOMII FOTEPHOTO aHAm3y» i
«Bubpani po3aimu MarHeTu3My» TpPeThOro piBHA OCBiTH. HeoOXigHuM € 0a30Buil piBEeHb BOJOIIHHSI

AHIJIIMCBKOI0 MOBOIO JUIS YU TaHHA MOCIOHHMKIB Ta OpI/IFiHaJIBHI/IX cTaTell B aHTJIOMOBHHUX KypHaJiax.

3HaHHs, OTpUMaHi acmipaHTaMy 3 AUCHUILIIHE «CHIHTPOHIKa», BUKOPUCTOBYIOTHCS MpPH MiATOTOBII
HAYKOBHX JIONOBiJIel Ta HAYKOBUX CTATEH, a TAKOX MPU 3aXUCTI AUCEPTALlii.

3MicT HABYAJLHOI M CIMILTIHA

Kinexicte rogua
Ha3su tem Bceworo Y ToMy uucni
Jlexuii | JlaGopaTtopHi Cp
3aHATTS

Tema 1. MarHiTHi HAHOCTPYKTYPH: METOIM BUTOTOBJICHHS Ta 10 2 2 6
JOCIIKEHHS.
Tema 2. CriiH-3aJIe)KHI SBUIIIA B IIAPYBATHX METAJICBUX 26 2 6 18
HaHOCTPYKTYpPax Ta MarHITHUX TYHEJIbHUX KOHTAKTaXx.
Tema 3. E¢exr criH-TpancepHOro MOMEHTY OOEpTaHHS. 22 2 4 16
CyuacHi NPUKJIaIHI 3aCTOCYBaHHsI CHIHTPOHIKH.
Pazom 58 6 12 40
3amik 2 2
Bceboro roaun 60 6 12 42

HapuanbHi maTepiaiu Ta pecypcu
ba3oBa Jgireparypa.

. O.1. ToBcronutkin, M.O. boposuii, B.B. Kypumok, }0.A. Kynuuekuit. @izuuni ocnosu cninmpoHixu.
Hasuanvnuii nocionux. — Biaawmg, Himas-JIT/, 2014. — 500 c.

. AM. Tloropinuii, C.M. Ps6uenxo, O.1. Tosctonutkin. Cninmponixa. OcnosHni saeuwa. Tenoenyii po3eumxy —
VYOXK. Ormsaon, 2010, 1. 6, Nel, C. 37-97
(http://archive.ujp.bitp.kiev.ua/files/reviews/6/1/r06 01 03pu.pdf).

. A. V. Chumak, P. Kabos, M. Wu, ..., R. Verba, et al., Advances in Magnetics Roadmap on Spin-Wave
Computing, [EEE Trans. Magn. 58, 0800172 (2022).

. 1. Zutich, J. Fabian, S. Das Sarma. Spintronics: Fundamentals and applications. — Reviews of Modern
Physics, 2004, vol. 76, No. 2, 323 — 410.

. M. Getzlaff. Fundamentals of Magnetism. Chapter 17. Applications. Berlin-Heidelberg-New York, Springer,
2008. — 387 p.

. J.M.D. Coey. Magnetism and Magnetic Materials. — Cambridge, Cambridge University Press, 2010. — 614 p.
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JonmomixkHa JiTeparypa.
7. E.C. boposuk, B.B. Epemenko, A.C. Munbnep. Jlexyuu no macnemuszmy. — M., ®uzmatnur, 3-e uza., 2005.
-512c.
8. Magnetoelectronics. Ed. by M. Johnson. — Elsevier, 2004, - 396 p.
9. A.P. Guimaraes. Principles of Nanomagnetism. — Springer, Berlin-Heidelberg-New York, 2008. — 222 p.

HaB4yajJgLHuii KOHTEHT
MeToauka onaHyBaHHS HABYAJbHOI JMCUMILTIHA (OCBITHHOI0 KOMIIOHEHTA)

Jlekuiiini 3aHgaTTa

Ne HasBa Temu nekii Ta mepesik OCHOBHHUX ITUTaHb
(mepemnik AMJAKTHYHUX 3aC001B, MOCHIAHHS Ha JIiTepaTypy Ta 3aBaaHHs Ha CP)

Tema 1. MaraiTHi HAHOCTPYKTYPH: METOAN BUTOTOBJICHHS Ta JOCTiHKeHHS [ 1-7].

Tema 2. CiiH-3aJ1€Hi SBUINA B IIAPYBATUX METAJIEBUX HAHOCTPYKTYPaxX Ta MarHiTHUX TYHEIbHUX
KOHTakTax [1-7].

3 Tema 3. Edekr crin-TpanchepHoro momeHTy o0epranns. CydacHi MPUKIaIHI 3aCTOCYBaHHS
criHTpoHiku [1-7].

JlabopaTopHi 3aHATTA

Ne HazBa TeMu 3aHSATTS Ta Mepellik OCHOBHHUX MTUTAHb
(mepenik IMJAKTUYHOTO 3a0e3MeYeHHs], TOCHIIaHHS Ha JiTepaTypy Ta 3aBnanHs Ha CP)

JlabopaTopHe 3aHaTTs 1. MeToiu BUMIPIOBaHHS SJICKTPUYHOTO ONopy Ta MarHitoonopy [1-10].

JlaboparopHe 3aHATTs 2. ['iraHTChKHIA MarHiToomip B 6araTomapoBux HaHocTpykTypax [1-10].

JlabopatopHe 3aHsTTs 3. SIBHIIa B MAarHITHUX TYHEIbHUX KOHTakTax [1-10].

Jlabopatophe 3ausatTs 4. KonocanpHuii MarHitoomnip B mepoBcKiTHUX cucteMax [1-10].

JlabopatopHe 3aHaTTs 5. Marepianu crintponiku [ 1-10].

OO0k~ wWIN|IF

Jlaboparopue 3ausaTTs 6. [IprcTpoi ciHTpoHikK Ta iX 3acTocyBanHs [ 1-10].

KonTtpoabHi poboru
MeToro KOHTPOJIBHOI POOOTH € MepeBipka BMiHb aclipaHTIB CaMOCTIIHO po3B’s3yBaTH HAYKOBI 3ajadi,
BMIHb BUKOPUCTAHHSI BIAMOBIJHUX TEOPETUUHUX, EKCIIEPUMEHTAIILHUX METO/I1B Ta IPOrPaMHUX MPOIYKTIB.
[TepeBipka MpakTUYHUX HABUYOK BIIOYBAETHCS Y BUIIISAAI KOHTPOJIBHOI pOOOTH, 3aBJaHHAMU /10 SKOi €
CKJIQJIaHHs Tpe3eHTallli BIACHUX HAayKOBUX JIOCIIUKEHb B Taimy3l coiHTpoHiku. [lepeBipka 3HaHHs
TEOPETUYHOI'0 MaTepiajly Ha KOHTPOJIbHUX 3axojax BiZOyBae€ThCS y BUTJISNAI YCHHUX 3alMTaHb BHKJIajadya Ta
BIJINTOBI/IeH acIipaHTa 3 OKPEMHUX PO3JLIIB MPOTPAMH.

Camocriiina po6ora acmipanTa

Ne HazBa Temu nexiiii Ta mepemik OCHOBHUX IMUTAHb KinekicTs
(mepemnik AMIAKTUYHUX 3aC001B, TOCUJIAHHS HAa JIiTepaTypy Ta 3aBgaHHs Ha CP) roguH CP
1. Tema 1. MaruiTHi HAHOCTPYKTYpPH: METOAM BUTOTOBIICHHS Ta gociimkenHs [ 1-10]. 6




2. Tewma 2. CriiH-3aJ1eXH1 SIBHINA B HAPYBATUX METAICBUX HAHOCTPYKTYpax Ta MarHiTHUX 18
TyHEeIbHUX KOHTakTax [1-10].
3. Tewma 3. Edext ciin-tpancdeproro MmomeHnty odeprants. CydacHi TpUKIaaH1 16

3acTocyBaHHs criHTpoHiku [ 1-10].

IosaiTnka Ta KOHTPOJIb

HoniTnka HABYAJIbHOI IUCHUILTIHU (OCBITHHOI0 KOMIIOHEHTA)
Cucrema BUMOT, sIKi BUKJIaZiad CTaBUTh Mepe aclipaHTOM:

MpaBuJjIa BIJBIyBaHHS 3aHATH (3T1HO PO3KIIATY 1 3TIHO 3arajJbHO-THCTUTYTCHKOTO PO3MOPSIKY);
npaBUia TMOBENIHKA Ha 3aHATTAX (AKTUBHICTh HA NMPAKTHYHUX 3aHATTSAX € O0OB’S3KOBOIO, Oanmu 3a
AKTUBHICTh Ha MPAKTHYHHUX 3aHATTAX HE CTABIATHCA, BIAKIIOUCHHS Tele(OHIB € 000B’I3KOBUM);
IpaBWiia TPU3HAUEHHS 3a0XO0UyBalIbHMX Ta wmTpaduux OaniB (mrpadHi Oamum HE MNPU3HAYAIOTHCA,
320X04yBajbHI 0aal MPU3HAYAIOTHCS CYBOPO 3TAHO MiApo3Ally 8 1oro cuiadycy);

MOJIITHKA JIe/ITalfHIB Ta MepecKIaiaHb (3TiHO 3aralbHO-IHCTUTYTCHKOTO PO3IOPSIKY);

MOJIITHKA MO0 aKaJIeMIYHOI JOOPOYECHOCTI (3TiJHO 3arajlbHO-IHCTUTYTCHKOTO PO3IOPSIIKY);

Buau KOHTPOJII0 Ta PEITHHIOBA CHCTEMA OLiHIOBAHHA pe3yJibTaTiB HaBYaHHA (PCO)

IloTOYHMN KOHTPOIb: TECTHU
Kanengapauii KOHTPOJIb: KOHTPOJIh BUKOHAHHS CAMOCTIHHOI poOOTH Ta 3aBJaHb JTAOOPATOPHHUX 3aHATH

MIPOBOAMTHCA JBIY1 Ha ceMecTp Y popMi TECTIB IK MOHITOPUHT IIOTOYHOTO CTaHYy BUKOHAHHS BUMOT CUIa0ycCy.

CeMecTpoBa arecralliss MPOBOMUTHCSA Yy BHIVISIAL 3aiiky. Jl7s OIiHIOBaHHS pe3y/ibTaTiB HaBYaHHS

3actocoByeThesl 100-0anbHa peiiTUHIOBa cUCTEMa 1 IHCTUTYTChKA IIIKajIa.

Pelitunr acnipanriB 2 Kypcy 3 Kypey «CHIHTPOHIKa) CKIaJa€Thes 3 0alliB, sIKI BOHM OTPUMYIOTh 3a:
1) CP
2) JlaGopaTopHi 3aHATTS

Cucrema peHTUHTOBUX OaliB Ta KPUTEPIi OLIHIOBAHHSL.
AcnipaHTaM, 5IKi ycrinrHo BUKOHYIOTh CP (camocTiiiHa po6oTa acnipaHTiB), MOXKYTh HapaxoByBaTHCS 3a

cemectp MakcuMyMm 30 OamiB. CP mossrae y camocTiiiHii poOOTI 13 BHUBYEHHS JIEKIIMHOro Mmarepiaiay Ta
HiATOTOBKY J10 Ta0OpaTOPHUX 3aHATh.

AcrmiipaHTaM, SIKI YCHIIIHO BHKOHYIOTH 3aBJaHHS CaMOCTIHHOI poOOTH Ta J1abOpaTOPHUX  3aHSTh,

MOXYTh HapaxOBYBaTHUCs 3a cemecTp MakcumyM 70 Oaiis.

Cyma BaroBux OaiiB KOHTPOJIbHUX 3aXOAIB 3 Kypcy «CHIHTPOHIKa» MPOTATOM CEMECTpy ckianae Re =

100 6amis.

Peitturarosa mkana 3 kypcy «CmiaTpoHikay ckianae Rp = Rc = 100 Ganis.
SIK110 acmipaHT NPOTArOoM ceMecTpy HaOpaB nmoHaa 60 OaniB, BIH MOXe OTPUMATH 3aTiK aBTOMATOM.
Jl51g BUcTaBIeHHS (PIHAIBHUX OLIHOK PEUTHHT MEPEBOIUTHCS Y OLIIHKHU BIMIOBIIHO /10 TaOJIHIIL.

Tabauisd BIIIOBUIHOCTI PEUTUHIOBUX OalliB OIIHKAM 33 IHCTUTYTCHKOIO IIKAIOH0:

Kinekicts Oamis Ormigka
90-100 BinMin=HO
75-89 Jo6pe
60-74 3a10BIILHO
Memnrtue 60 He3agoBinpHO
He BukoHaHO iHIIII YMOBHU He nonymeno
JOITYCKY JI0 €K3aMeHY




SK1110 X acmipaHT MPOTIATrOM ceMecTpy HaOpaB mMeHIe 60 6altiB, BiH Ma€ BUKOHATH KOHTPOJIBHY pOOOTY.
SIkmio acmipaHT HabpaB MpoTsAroMm cemectpy 60 OaniB i Olble, ajie X04e MiIBUIIUTH CBOIO PEHTHHIOBY

OIIIHKY, BIH MOXe€ I1€ 3pOOUTH NUISAXOM CKJIaJIaHHS 3aTIKOBOT KOHTPOJBHOT pOOOTH Y BUIIsIAL TecTy. [Ipu mibomy,
CTapTOBHM PEUTHHI HE BPaXOBYETHCS.

JonarkoBa indopMailisi 3 TMCHUILTIHA (OCBITHBOI0 KOMIIOHEHTA)

no

10.

11.

12.

13.

14.

Ilepenik MUTaHb, IKi BUHOCSITHCSI HA CEMECTPOBUN KOHTPOJIb:
Bumoru 10 KOMIIOHEHTIB MarHiTHUX HAHOCTPYKTYpP. MeTo/Ii BUTOTOBJICHHSI MarHITHUX HAHOCTPYKTYP.

Jlxepena po3citoBaHHs €JIEKTPOHIB y 6araTolapoBUX HAHOCTPYKTYpax.

KBanToBe TtyHemoBaHHsA. I[Ipo3opicte TyHenpHOro Oap’epy. CHiH-3al€XHI SIBUIIA Y MAarHiTHUX
TYHEJIbHUX KOHTAKTaX.

TyHenbHUl MaraiToorip. 3aj1eKHICTh TYHEIBHOTO MAarHiTOOIIOPY BiJl MArHITHOTO IOJISL Ta TEMIIEPATYpH.
CriH-3aJIe)KHI SBHINA B CTPYKTypax (pepoMarHeTuk/ HeMarHiTHUN Mmetan/ ¢epomarHeTuk. [iraHTChKHi
MarHiToOIIp.

PesucropHa Mmozenp riraHTCbKOro MarHitoonopy. [Ipobiema HEBiAMOBIAHOCTI OMIOPIB.

Bugn OGararomapoBux MarHeTOpE3MCTHUBHHUX CTPYKTYp: (a) 3 aHtudepomarHiTHUM 3B’s3koM; (0) 3
MOJBIHHOI0 KOEPUUTHBHICTIO (IICEBIOCIIIHOBI KJamanm); (B) criHoBi kianany. CIijbHI Ta BIAMIHHI pUCH
TYHEJIBHOTO MarHETOOMOPY 1 TraHTCHKOTO MarHETOOIOPY.

Edexr cmia-TpancepHoro MOMEHTYy oOepTaHHS. YMOBH peamizamii edekTy crmiH-TpaHcdepy.
[TepcneKTHBHICTh BUKOPUCTAHHS e€EKTY CIiH-TpaHC(epy B KOMIpKax ImaMm’sTi.

Konocanbauii MarxitToomnip. MarHiTHi (a30Bi nmepexoiu Ta Mepexoau MeTal-IieIeKTPUK Y CUCTeMax 3
KOJIOCAJIbHUM MarHiTOOIOPOM.

Bumorn 10 KOMIIOHEHTIB MArHITHHUX T€TEePOCTPYKTyp. Marepianu CHIHTPOHIKH: TMPUHIUIIH
knacudikarii.

MarHiTOBIOpSAAKOBaHI MaTepiajy CIIHTPOHIKK: MeTaliuyHi (epOMarHeTUKH, MOJOBHMHHI MeTalu Ta
MarHiTH1 HalliBMETAaJIH.

MarniTHi HamiBnpoBiTHUKY. [lepeBaru Ta HETOJIKM MAarHITHUX HaMiBIIPOBITHHUKIB MOPIBHSAHO 3 IHIIUMHU
MmartepiajaMH CIHTPOHIKH.

CydacHi IpUKJIaJHI 3aCTOCYBaHHSI CHIHTPOHIKM: €JIEMEHTH 3YUTYBaHHS B KOPCTKUX JHCKAX, CEHCOPHU
MarHiTHUX [IOJIiB, HAHOOCHUWJISATOPU, JETEKTOPU €JIEKTPOMArHiTHOIO BHIIPOMIHIOBAHHS Trira- Ta
TeparepioBOro /iana3oHiB.

MaruitTHa nam’ate 3 A0BUIBHUM JoctynoM (MRAM) sk HaiiOuipll 1IMOBIpHUH KaHAWJAT Ha pOJb
YHIBEpCAJIbHOI aM’ITI 00YUCITIOBAIbHUX MPUCTPOIB (IIBUIKOI1S, EHEPIOHE3aIEKHICTB).

MOXIHUBICTh 3apaxyBaHHs CepTU(]IKATIB MPOXOMKEHHS JUCTAHIIWHUX YK OHJIAliH KYypCIB 3a JIaHOIO

TEMATHUKOIO HE HepeJ:[Gaqua.

Po0ouy nporpamy HaBuanbHoOI aucuumIing (Cuiadyc):
CxiageHo J0KTOpoM (i3uKO-MaTeMaTHyHUX Hayk, npodecopom ToBcromutkinuMm OlekcaHaIpoM

IBanoBHUEM.





