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IIporpama HaBYAJIbLHOI AUCHUILTIHA
Onuc HaBYAJIBHOI IMCIHHUILTIHM, Il MeTa, MpeAMeT BUBYEHHS Ta pe3yJIbTaTH HABYAHHS

Onuc AuCHUIIIHA.

HaBuanpna pucnumiuiHa «MeTonu eKCHepuMEHTaNbHOI (I3MKH» € CKJIaJ0BOI0 OCBITHHO-HAayKOBOI
MporpaMM IMATOTOBKH (axiBIliB 32 OCBITHBO-KBaTi(iKaIliHHUM piBHEM «IOKTOp inocodiiy. Jucuuruiina
HAJIEXKUTHh 70 TEPeNiKy HaBYATbHHUX MUCIUILIIH U 3M00yTTs yHIBEpCATbHUX KOMIIETEHTHOCTEH OCITIIHUKA
UKy IpodeciitHOl mAroTOBKU OCBITHBOI-HayKoBOi mporpamu 105(E6) «llpuknaana ¢i3uka Ta HaHOMATEpiammy i
BUKJIQJA€THCS YKPAiHCHKOIO MOBOIO Ha JIPYroMy poIli HaB4YaHHA. JlMCUHMIUTIHA crpsiMOBaHa Ha (OPMYyBaHHS
YSIBIIGHb Ta OTPUMAaHHS CUCTEMATUYHHUX 3HAHb MPO CyYacHI METOAM €KCIEPUMEHTAIBHUX JOCHIKEeHb Y (iUl
MarHiTHMX MartepiajiiB (TyHelbHa, aTOMHO-, MarHITHO- Ta €JIEKTPO-CUJIOBA 30H]I0BA MIKPOCKOIisl, €1eKTPOHHUN
Ta SAEPHUN CIIIHOBUI pe3oHaHC, bpimoeHiBCchbke po3CitoBaHHS CBiTJIa, MarHiTOMETPisl, MarHITOONTHYHI METOIU
JOCHIKEHHSI, PEHTTeHOCTPYKTypHHi aHami3 (XRD), 30kpema, MallOKyTOBE pO3CIIOBaHHS PEHTI€HIBCHKHX
npoMmeHiB (SAXS), peHTreHiBcbka ¢oToenekTpoHHa criekrpockomnis (XPS)), , ski 3a0e3neuyroTh TiarHOCTHKY
MIMPOKOr0 Koja (I3WYHUX BIACTUBOCTEH HOBITHIX (YHKIIOHAIBHMX Ta KOHCTPYKUIMHUX Marepiajis,
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BKJIIOYAIOYM MaTtepiajid CydacHOi €JIGKTPOHIKM Ta COHSYHOI €HEPreTHKH, a TaKOXX METOJU BUTOTOBJICHHS 1
JIarHOCTUKH HAHO- Ta MAaKpoOO’€KTiB (MarHeTpOHHE HANWICHHS, EJICKTPOHHO-TIPOMEHEBE HAMUJICHHS TOIIO),
OpUHLIMOAMH pOOOTH 3 TEXHOJOTIYHUM Ta BHUMIPIOBAJIBHUM OOJQAHAHHAM, MPUHIMIIAMUA POOOTH PIZHUX
JATYUKIB (TEeMIEepaTypu, MarHiTHOTO IOJs, TMEePEeMIIIEHHS TOIO0), a TaKOXX KOMIT IOTepHI METoIu O0OpOoOKH
EKCIEPUMEHTAIBHUX JaHHX.

Mera aucnMIuIiHM — MIATOTOBKA (axiBIliB, 3JaTHUX PO3B’SA3yBaTH CIIEIialli30BaHl CKIAIHI 3amadyi 1
MpakTU4YHI MpoOIeMu, MOB’SA3aHI 3 JOCTDKEHHAM (i3MYHUX 00 €KTIB 1 CHCTEM, TPOIECIB 1 SBHII Ta iX
TEXHIYHUMH 3aCTOCYBaHHSIMHM, HaJaHHS acHipaHTaM HEOOXiTHUX BIAOMOCTEW MpPO METOHM E€KCIIEPUMEHTAIbHUX
nocipKeHb y Gizuti (y po3aiiiax HaHO(I3UKHU, SEKTPUKH Ta MAarHETH3MY ).

3aBaanHs — chopMyBaTH y acmipaHTiB 0a30Bi ySBICHHS MPO €KCIIEPUMEHTAIbHI METOAM JOCIIIKCHHS
¢i3nuHNX 00’€KTIB, Cy4acHI MiAXOAW OTpUMaHHA iH(OpMallii 3 aHami3y EeKCIEepUMEHTaJIbHHUX pPEe3yIbTaTiB,
MOJICTFOBAHHSI, TIOPIBHSHHS 3 ICHYIOUUMH TEOPETHUYHUMH MOJESIMH Ta 3aCTOCYBaHHsS OTPUMAHHX 3HAHb IS
PO3B’sI3aHHS MPUKJIATHUX 33]1a4 (PI3MKH KOHJICHCOBAHOT'O CTaHy, MarHETU3MY Ta KBAaHTOBOI iH(pOPMAaTHKH.

IIporpamui pe3yJibTaTH HABYAHHS.

Komnemenmnocmi:
3K 3. 3nmatHicTh po3poOSIeHHS Ta peaizallii JOCIiJHUIIbKO-IHHOBAI[IHHUX MPOEKTIB, BKIIOYAIOYH MTPOBEIACHHS
CaMOCTIMHHX JOCIIKEHb Ha MPOQECiiiHOMY piBHI.
3K 4. 3pmatHicTh 3acCTOCOBYBaTH CydYacHi iH(OpMaIifHO-KOMYHIKAIIHI TEXHOJOTii y PI3HUX BHAAX
npodeciitHol MisITLHOCTI.
3K 5. 3maTHICTh 3HAXOOUTH, OOpOOIATH W aHAMi3yBaTH HEOOXiaHY iH(oOpMAIliio IUisi BUPIMICHHS mpolieM i
MPUNAHSATTS PilIEHb.
®K 01. 3naTHICTh NPOBOAUTH TEOPETUYHI M €KCIIEPUMEHTAIbHI JTOCIIIKEHHs, KOMOIHYBaTH Ta 3B’sI3yBaTH iX
METONM, IHTEpIpeTyBaTH OJAEp)KaHI pe3yiabTaTH 3 METOI0 BHSBJICHHS BIIACTUBOCTEH Ta XapaKTEPUCTHK
JOCITIPKyBaHUX 00’ €KTIB B Taily3i MPUKIAAHOT Pi3HKH Ta HAHOTEXHOJIOT1H
@K 02. 3paTHicTh BU3HAYATH 3aBJaHHA (PI3MYHOTO €KCIEPUMEHTY, CAMOCTIHHO MPOBOJAUTH €KCIIEPUMEHTAIbHI
JOCJII/DKEHHST 3a JIOTIOMOTOI0 Cy4YacHOTo OOJIaJHAHHS Ta BUMIPIOBAIbHOI amapaTrypd, HaKOIMUYyBaTH Ta
aHaJII3yBaTH JlaHi, OI[IHIOBATH MOXKJIMBI TOXUOKH Ta HEBU3HAYEHOCTI.
®K 03. 3pgartHiCTh OCMHCIIOBATH Ta aHANI3yBaTH pE3yJIbTaTH EKCIIEPUMEHTAIbHHUX JIOCIIKEHb,
BCTaHOBITIOBATH 3B 530K 3 TEOPETUYHUMHU MOJIENISIMU, BHPI3HATH 13 HAKOMUYEHUX CIOCTEPEKEHb BiITBOPIOBAHI
eKCIepUMEeHTaNTbHI (pakTH. 3AaTHICTH ANTYBATH 1 y3arallbHIOBATH PE3YJIbTAaTH CYYaCHUX JOCIIKEHb B Tairy3i
NPUKIaTHOI (Gi3UKH JUTS BUPILICHHS HAYKOBUX 1 MPAKTHYHUX MPoOIeM
®K 05. 3parHicTh 00MpaTH METOAM Ta KpPUTEPii OIIHKK JOCTIDKEHHS BIAMOBIAHO 10 WIJICH Ta 3aBlIaHb
HAYKOBOT'O MPOEKTY, IHTEPIPETYBAaTH Pe3yabTaTH HAYKOBHX JOCIIIKEHb, IPOBOAMTH iX KOPEKTHHH aHaIi3 Ta
y3araJlbHEHHS.
@K 07. 3paTHICTE pO3YMITH Ta 3aCTOCOBYBAaTH IIM(POBI TEXHOJOrii Ta MPUKIAIHI MaTeMaTU4HI MaKeTH IS
pO3B’si3yBaHHA (I3UUHUX 3a]ad, aHaAIi3y pe3yJbTaTiB EKCIEePUMEHTAIbHUX JOCHiIKEHb, MOJETIOBaHHS
(13MYHUX TPOIIECIB TA CHCTEM.
®K 08 3natHicTh MPOBOIUTH AOCTIKEHHS CKIAIHUX CHCTEM, iX CHCTEMHHMH Ta CHHEPTeTUYHUHN aHami3,
BUKOPUCTOBYBATH MOJI€JIi Ta METO/AU MOJETIIOBaHHS B HAYKOBUX JOCHIKEHHSIX.

Pezynemamu nasuanns:
IIPH 1. CuctemHi 3HaHHS y Tany3l (I3UKU Ta IHITUX NPUPOJHUYMX HAYK, BKIFOYAIOYH OBOJIOAIHHS METOIaMH
HayKOBOTO JIOCITIPKEHHS TIPH 31HCHEH] TpodeciiHO1 AisUTBHOCTI.
IIPH 2. CuctemHi1 3HaHHS IOTIMOJIEHOI0 PIBHS B rajny3i NPUKIAIHOI (PI3UKH, HAYKOMICTKUX TEXHOJIOT1H, HOBUX
PEYOBHMH 1 MarepiaiiB, METOIIB JOCTI/PKEHHsI iX BIACTUBOCTEH, 30KpeMa, 3HaHHS CYYaCHUX JOCATHEHb Ta
IHHOBAIIHHUX MPUKIIQTHUX PIIlICHb, B TOMY YUCI Ha CTUKY PI3HUX Tally3ei HaAyKH.



IIPH 3. 3HaHHS METOAMKH MPOBENCHHS TEOPETHYHUX Ta EKCHEPHUMEHTAIbHHUX JIOCTIKeHb, OCHOBHHX
MIPUHIMIIB CUCTEMHOT'O Ta CHHEPTeTUYHOrO aHali3y, PO3yMiHHS METO/IB MOJETIOBaHHA Ta (Pi3MUHUX Mojeleit
B IPUKJIAAHINA (i3ui.

ITPH 6. BminHs opieHTYBaTHCsS B HAYKOBUX Mpobiemax y mpodeciitHiii cdepi, 3HaXOAUTH ONTUMAIBHI IIISIXH
iX po3B’sI3aHHSI.

IIPH 7. BMiHHA KpUTHYHO aHali3yBaTH, OL[IHIOBATH 1 CUHTE3yBaTH HOBI CKJaJHI 171€i, AKl 3aCIyroBYIOTh Ha
pereH30BaHy MmyOITiKaIlio Ha HallloHATbHOMY a00 MI>KHApOHOMY PiBHI.

IIPH 8. BminHa oOupaTé TeOpeTHYHI W EKCHepUMEHTaNbHI METOIW IOCIiIKEHHS, BIJNOBIIHI METOIU
CHUCTEMHOTO 1 CHHEPreTHYHOIO aHalli3y, 3aCTOCOBYBATH MOJIENI Ta METOIM MOJICIIOBAHHS Ta IHHOBAIliHI
MiAXO0U JJIs1 pO3B’sI3aHHS CKJIATHUX 3aBJaHb 1 MPOOJIeM B HAYKOBO-OCI/IHIH Ta/ab0 IHHOBAIIHHUX Cepax.
IPH 10. Bminns 30upatu Ta iHTEpHpeTyBaTH HAYKOBY Ta (axoBy iH(OpPMAIlit0, 3 BUKOPUCTAHHSAM Cy4aCHHX
1H(pOpMAaIiTHO-KOMYHIKAI[IHHUX TEXHOJIOT1H Ta MOLUTYKOBUX CHCTEM.

ITPH 13. Bminas ¢opmymtoBaTtu ¢Boi npogeciiiHi BUCHOBKH, OCOOHCTI Pe3yabTaTH i JOCSITHEHHS Ta pO3yMHO iX
oOrpyHTOBYBaTH s (haxoBoi Ta He (haxOBOi ayAUTOPIi.

ITPH 18. YMiTH BUKOpPHCTOBYBaTH cydacHi iH(oOpMaIliiiHi Ta KOMYHIKaTHBHI TE€XHOJIOTii MpU CHUIKYBaHHI,
oOMiHi iH(popMartieto, 300pi, aHami31, 00poOIIi, IHTEpIpeTAaIliil JIKEPE.

IIpepexBi3uTH Ta MOCTPEKBI3UTH AMCUHUILIIHU (Micle B CTPYKTYPHO-JIOTiYHiil cXeMi HAaBYaHHA 3a

BiINOBITHOI0 OCBITHHOIO MIPOTPaMoOI0)

BuBuenHs naHoi qucUIuiiHA 0a3yeThes Ha TUCIUIDIIHAX «3arainbHa ¢izukay, «Di3uka TBEpIOTO TiIay,
«®Di3MKa MarHiTHUX SBHI» IEPIIOTO Ta JPYroro piBHIB BHUIOI OCBITH. ACHIpPaHT TakKOXX Ma€ OBOJIOAITH
auctumiinaMu «Bubpani po3ainu ¢i3uku TBepaoro Tina», «PazoBi nepexoau i KpUTHYHI sABHUIIA», «HaBuanbHa
JUCHMILIIHA 3 MarHetusmy», «CHIHTpOHIKa», «MeTomoNorisi HayKOBUX NOCTiIKeHb» Ta «Bubpani meromu
KOMIT FOTEpHOTO aHaJli3y» TPEThOro piBHA OcBiTU. HeoOximHuM € 0a30BUI piBEHb BOJIOAIHHS AHTITIHCHKOIO
MOBOIO JIJIsS YUTAHHS TIOCIOHHKIB Ta OPUTIHAJIBHUX CTaTEH B aHTJIOMOBHHX JKypHAJIax.

3HaHHSA, OTpUMaHl acmipaHTaMd 3  JUCHUIUTIHE ~ «MeToau  eKCIepUMEHTAIBbHOI  (I3UKK»
BUKOPHUCTOBYIOTHCSl TIPW IMIJTOTOBII HAYKOBHUX JIOTIOBIEH Ta HAyKOBHX CTaTe, a TaKoX NpPHU 3aXHCTI

JcepTaii.
3MicT HABYAJIBLHOI JUCHUILIIHA
KinpkicTs Toaun
Hasen Tem Bceworo | ¥V Tomy uucni
Jlexuii | Jlaboparopui | CP
3aHATTS

Tema 1. MaruiTHi MaTepianu Ta iX 3aCTOCYBaHHS B Haylli Ta 10 2 - 8
CyJaCHUX TEXHOJIOTiX..
Tema 2. MeToau OoTpUMaHHS CydaCHUX MarHiTHHX MaTepiaiiB 12 2 2 8
Ta X XapakTepu3aiis.
Tema 3. EnektpuyHi Ta MarHiTOTPAaHCIOPTHI BIIACTUBOCTI 12 2 4 8
MaTepiaiB.
Tema 4. MaruiTHi MmapamMeTpu MaTepiajliB Ta METOIU iX 18 2 6 10
BHUMIPIOBaHHS.
Tema 5. MaruiTope3oHaHCHI METOJM JOCIIIKEHHSI MarHITHUX 20 2 8 10




00’€KTiB.
Tema 6. Metoau Bi3yami3alii MarHiTHOI CTPYKTYpH 16 2 6 8
MaTepiaiB.
Pazom 88 12 24 52
3anmik 2 2
Bceboro roqun 90 12 24 54

10.

11.

HapuaJbHi MaTepiaju Ta pecypcu
Bba3osa gireparypa.

. Magnetic nanostructures, in: H. Zabel, M. Farle (Eds.), Spin Dynamics and Spin Transport, Springer-Verlag,

Berlin, 2013.
O.1. Toscronutkin, M.O. Bboposwuii, B.B. Kypumiok, F0.A. Kynuupkuii. ®i3u4Hi OCHOBU CHIHTPOHIKH.
Hapuaneauii nociouuk. — Biguunsg, Himan-JIT, 2014. — 500 c.

. J.M.D. Coey. Magnetism and Magnetic Materials. — Cambridge, Cambridge University Press, 2010. — 614 p.
. An Introduction to Physical Measurements: With Appendices on Absolute Electrical Measurements,

Etc Hardcover, Wentworth Press, 2019.- 378 p.

. Adrian C. Melissinos, Jim Napolitano. Experiments in Modern Physics, 2nd Edition, Academic Press 2003. —

640p.
Jonomi:kHa JiTepatypa.

V. Golub, V.A. L'vov, O. Salyuk, J.M. Barandiaran, V.A. Chernenko Magnetism of nanotwinned martensite
in magnetic shape memory alloys. // Journal of Physics: Condensed Matter 32 (31), 313001

lopstuko A. M., Kynuxk C. I1., IIpokonenko O. B. OcHOBU ckaHyr0401 30H0BOI MIKPOCKOMIT Ta
cnekrtpockomii. Hapuaneuuii mocionuk. — K.: Pagiodiznunuii pakynsrer KuiBchkoro HaiioHaaIpHOTO
yHiBepcuTety iMeHi Tapaca [lleBuenka, 2011. — 133 c.

A.P. Guimaraes. Principles of Nanomagnetism. — Springer, Berlin-Heidelberg-New York, 2008. — 222 p.
Cottam M.G. Light scattering in magnetic solids / M.G. Cottam, D.J. Lockwood — Wiley New York, 1985. —
272 p.

Modern Techniques for Characterizing Magnetic Materials, EditorsYimei Zhu, Springer New York, NY.
-2005. https://doi.org/10.1007/b101202.

M. Acet, L. Manosa, A. Planes, Magnetic-field-induced effects in martensitic Heusler-based magnetic
shape-memory alloys, in: K.H.J. Buschow (Ed.), Handbook of Magnetic Materials, 19 Elsevier, North
Holland, 2011, pp. 231-289.

HaB4yaJbHMH KOHTEHT
MeTtoanka onaHyBaHHSI HABYAJbHOI JUCHUILIIHA (OCBITHHOI0 KOMIIOHEHTA)
HaBuanpHa uacTMHa AMCHMIUIIHM CKJIaJeHa 3 JICKI[IHHOro warepiaiay, JadopaTopHHX poOiT Ta

KOHTpOJbHUX 3axofiB y Burmiai MKP. Ilpu BukianaHHI JUCHUIUIIHM PEKOMEHAYEThCS IOOYTyBaTH
O3HAlOMJICHHS acMipaHTIB 3 IPEIMETOM TaKUM YHMHOM, 1100 BOHM HE TUIBKM OTPUMYBAIM Ty 4YM IHIIY

iH(OopMaIIiI0 CTOCOBHO KYpCYy, SKMW BHUBUYAETHCS, alieé M BIAUyBalIM 3B S30K MK PI3SHUMH TEeMaMH MOIYJS, a

TaKOX MICIIe MOAYJISI B Tporeci poOOTH Haj AWCepTaIliero. 3araJbHUH METONWYHUN MIAXid 0 BUKIATAHHS

HABYAJIbHOI TUCIUIUTIHA BU3HAYAETHCS SIK KOMYHIKaTHBHO-KOTHITUBHUHN Ta Mpo¢eciiHO-OpI€EHTOBAHMM, 3T1THO 3

SIKAM y TIEHTP1 OCBITHHOT'O MPOIIECY 3HAXOAUTHCS aCIipaHT — Cy0’ €KT HaBYaHHS 1 MalOyTHIN HAyKOBEIIb.



Jlekuiiini 3aHATTA

Ne

HasBa temu nexii Ta nepeik OCHOBHUX MUTaHb
(mepenik IMAAKTUYHUX 3aC001B, OCUIIAHHS Ha JIiTeparypy Ta 3aBraHHs Ha CP)

Tema 1. MarniTHi maTepiajm Ta iX 3acCTOCYBaHHSl B Haylli Ta Cy4YacHUX TexHoJoriax. Berym.
@i3uyHUN eKCIIEPUMEHT SK IHCTPYMEHT Ii3HaHHS cBIiTy. J[kepena iHdopmamii y ¢dizsmaHOMY
excrepuMeHTl (matumku ¢i3nyHUX BenuumH). Hanomacmtabui o0’ekth: Kimacudikamis Ta
BJIACTUBOCTI, OTJIAJ METOJIB BUTOTOBJICHHS Ta MIarHOCTHKH. 3aCTOCYBaHHS HAHOOO €KTIB Yy
MIPOMHMCIIOBOCTI, €JICKTPOHIIi, MeautuHi. [1-10].

Tema 2. MeToaum OTpMMaHHS CYy4YaCHMX MATHiTHHX MarepiajiB Ta iX Xapakrepu3auif.
Metoan  oxmepkaHHST ~ HaHOOO €KTiB  (HAHOMOPOWIKIB,  (yinepeHiB, HaHOTPYOOK  Ta
HaHOCTPYKTYpOBaHUX  MarepiaiiB). MeTonu BUTOTOBJIEHHS TOHKMX  IUTIBOK. Brimus
TEXHOJOTIYHUX MapaMeTpiB (CKia atMocdepu, TeMieparypa i T.I.) Ha ix BiacTuBocTi. Meronu
Ta 3acO0M KOHTPOJIIO MPOIIECy HAMWICHHs. MeToau ocamkeHHs: ¢izuka mporecis. [1,3,8]

Tema 3. EjiekTpM4Hi Ta MardiToTpaHCIOpPTHI BJacTHBOCTI MartepiauaiB. Enexktpuuni Ta
MarHeTOpe3UCTUBHI BIAacTUBOCTI MarepiamiB. OTJs7 OCHOBHHX MEXaHI3MIB IPOBITHOCTI.
Marsnitoonip. Bumm wmarnitoomopy. EnexkTpudni, TpaHCHOPTHI Ta MAarHITOTPaHCIIOPTHI
BJIACTUBOCTI HAHOOO €KTIB Ta HAHOCHUCTEM. MeTOI BUMIPIOBaHHS €ICKTPO(DI3UIHHUX MTapaMeTpiB.
[4,5,10]

Tema 4. MarniTHi napamerpu MatepiajiiB Ta MeTOaH iX BUMiprOBaHHsl. MarueTusm, MarHiTHI
BJIACTUBOCTI PEYOBWH. THIM MAarHiTHOTO YHOPSAKYBaHHSA. MeToau BUMIPIOBAaHHS MarHiTHHX
napaMmeTpiB: BiOpailiiiHa Ta TOpcioHHa MarHitoMmerpis, marHiTHi Baru, CKBIJl marniromerpis.
[3,8,10]

Tema S. Marditope3oHaHcHi MeTOaM JOCHII:KeHHs1 MAarHiTHUX 00’ektiB. Meron
€JIEKTPOHHOTO CIIHOBOTO PE30HAHCY: Mapa- Ta (hepoMarHiTHUN pe3oHaHCH. Pe3oHaHCHI yMOBH,
IIMpUHA Ta IHTEHCUBHICTH JIiHII. CEKTpU CIIHOBUX XBHJIb. Bpiiato€HIBChbKE PO3CItOBAaHHS CBITJIA.

[1,3,9,10]

Tema 6. Metoau Bi3yaumizauii marHiTHoi cTpykTypum MatepiajiB. Ckanyroua (pacTpoBa)
€JIEKTpOHHA Mikpockoris. CkaHyloYa 30HI0Ba MIKPOCKOIIiSE HAHOOO €KTiB. 3arajibHi MPUHIIUIIH.
CkaHyro4ya TyHeNbHA MIKpPOCKOIS, CKaHyloYa AaTOMHO CHJIOBa MIKpPOCKOIIiS, CKaHyrO4a
EJIEKTPOCHJIOBA  MIKPOCKOMISl,  CKaHyloua  MarHiTOCWJIOBa  MIKPOCKOMIis,  CKaHylooua
OJIMKHBOTIONHOBA ONITUYHA MiKpockoris. [5,7,10]

JlaGopaTopHi 3aHATTS

Ne

Ha3Ba Temu 3aHATTS Ta NepeIik OCHOBHUX MUTaHb
(mepenik TUAaKTHYHOTO 3a0e3MedYeHHs, TOCUIaHHs Ha JIiTepaTrypy Ta 3aBiaHHs Ha CP)

JlaGopatopHe 3aHsTTs 1. MeTOoau BUTOTOBJICHHS IUTIBKOBUX CTPYKTYp 3@ JOMOMOTOIO
€JIEKTPOITPOMEHEBOTO Ta MArHETPOHHOTO ocakeHHs. [1,3,8].

JlaGopatopHe 3aHaTTa 2. BuMiproBanHs (i3MYHUX TapaMeTpiB 0araTOKOMIIOHEHTHUX CTPYKTYp
(ToBIIMHA, CKJIaJ, OHOPiMHICTH Toto) [ 1,3,8].

JlaGopatopne 3ausATTs 3. BuMmiproBaHHS TPaHCTIOPTHUX BIACTUBOCTEH TOHKWX TUTiBOK [2,4,10].

JlaGopatopne 3anHsTTS 4. BUMiproBaHHS MarHiTOTPaHCIIOPTHHUX BJIACTUBOCTEH TOHKUX IUTIBOK Ta
OararomrapoBux CTpykTyp [2,5,10].




5 JlaGoparopHe 3aHATTS 5. JlocmiKeHHs TiCTepe3UCHUX MAarHiTHUX BJIACTHBOCTEH (hepoMarHiTHHX
marepiaunis [3,5,8,10].

6 JlabopatopHe 3aHATTA 6. BumipioBaHHS  TeMmmepaTypHHX  3aJeKHOCTeH  MarHiTHOL
CHOPUNHSATIMBOCTI B CHCTEMAaxX CylepliapaMarHiTHUX HAHOYAaCTHUHOK [3,5,8].

7 JlaGopatopue 3ansaTTs 7. JlocmimKeHHS TemrepaTypHOi MOBEMIHKH e()EKTUBHOTO MAarHiTHOTO
MOMEHTY Ta BEIMYMHU OOMIHHOI B3a€EMO/ii B HU3bKOBUMIPHHUX MarHeTukax. [3,10].

8 JlaGopatopue 3ansarts 8. JlochimkeHHS (a30BUX TEPETBOPEHh B MAarHiTHUX Marepiajgax 3a
JIOTIOMOT'O0 TeMIEPaTypHHUX 3aJIeKHOCTEH MarHiTHOI cnpuidHATIMBOCTI [3,11].

9 JlaGopatopue 3amsatts 9. JlabGoparopue 3ausarra 8. [lochimkeHHs (a30BUX NEpEeTBOPEHb B
Mar”iTHUX Marepiajiax 3a JOMOMOTroK BUMIPIOBAaHHS €JIEKTPUYHOTO OMopy 3paskis. [3,5,11].

10 | JJabopaTopue 3austrs 10. JocmimKkeHHs TapaMarHiTHOTO PE30HAHCY 3 HAATOHKUM PO3IIETIIICHHAM
JiHin. [1].

11 JlaGopatopHe 3anstTa 11. JlocnigkeHHs pepoMarHiTHOro pe3oHaHCy B IUTIBKOBUX Matepianax.[1].

12 | JJabopaTopHe 3aHATTS 12. AHani3 MarHiTHOi CTPYKTYpH 3 JaHHX CKaHYIO4Ol MarHiTHOI CHJIOBOi
Mikpockorii. [5,7].

KonTpoJasHi po6oTn
MeToro KOHTPOJIBHOI pOOOTH € TepeBipKa BMiHb acIipaHTIB CaMOCTIMHO poO3B’s3yBaTH HAyKOBI 3ajadi,
BMiHb BUKOPHCTAHHSI BIAMOBITHUX TEOPETHYHUX, CKCIICPUMEHTAILHUX METOIIB Ta MPOTPAMHUX IPOITYKTIB.
[lepeBipka NpakTUYHUX HAaBUUYOK BIOYBA€ThCS y BUIVIAJI KOHTPOJIBHOI pOOOTH, 3aBJAHHIMM JI0 SIKOI €
CKJIQJIaHHS TIPE3CHTaIllll BIACHUX HAYKOBUX JOCIHIKeHb. [lepeBipka 3HAHHS TEOPETUYHOTO Marepialy Ha
KOHTPOJIbHUX 3aX0/1aX BiIOyBA€ThCS y BUTIIAI YCHUX 3allMTaHb BUKJIA/1a4ya Ta BiJIMOBIIEH acmipaHTa 3 OKPEeMUX
PO3ILIIB ITPOTpaMu.

CamocriiiHa po6oTa acnipanra
Ma€ Ha MeTi PO3BUTOK TBOPYMX 3JIiI0HOCTEll Ta aKTHMBi3allil0 1X PO3yMOBOi IisSUIbHOCTI, (POPMYBaHHS MOTpeOU
0e3nepepBHOTO CaMOCTIHHOTO TIIONMOBHEHHS 3HaHb Ta PO3BUTOK MOpPAIbHO-BOJIBOBUX 3YCHIb. MeTOI0
IIPOBEJIEHHSI CAMOCTilfHOI POOOTH CTYHIEHTIB € HAaBUUTHU CTYJCHTIB CaMOCTIIHO MpaIloBaTH 3 JITEPaTypoIo,
TBOPYO CIpUHMATH HABYAJIBHHUI MaTepiaj i OCMUCIIIOBATH HOTro, a TaKOXK CPOpMyBaTH HABUYKH 10 IIOAECHHOI
poboTH.
Camocriiina po6oTta 3100yBada HAyKOBOTO CTyIEHs JOKTopa ¢imocodii € OCHOBHMM 3aco000M 3aCBOEHHS
HaBYAJILHOT'O MaTepianxy y BUIbHUH BiJl HABYAJIBHUX 3aHATH Yac 1 BKIIOYAE:

Ne 3/m Bun camocrtiitHoi po6oT Kinekicts
roaud CPC

1 [TinroToBka 10 ayIMTOPHUX 3aHATh 30

2 [Tigroroska 1o MKP 12

3 [TigroToBKa 70 3aIIiKy 12

IMoniTnka Ta KOHTPOJIb

IMoaiTnka HaBYAJbHOI M CIUILTIHA (OCBITHHOI0 KOMIIOHEHTA)
Cucrema BUMOT, SIKI BUKJIa/1a4 CTaBUTh Iepes aCIipaHTOM:
* TpaBWIA BiBIAYBaHHA 3aHATH (3T1IHO PO3KIIATY 1 3T1IHO 3arajIbHO-1HCTUTYTCHKOTO PO3MOPAIIKY);



° TpaBWiIa MOBEAIHKHM HA 3aHATTAX (AaKTHBHICTH Ha NMPAKTUYHUX 3aHATTIX € 000B’I3KOBOIO, OaJIM 32 aKTUBHICTb
Ha NMPAKTUYHUX 3aHATTSIX HE CTABJIATHCS, BIIKIIOUCHHS TeleQOHIB € 000B’I3KOBUM);

° mpaBWia IPU3HAYEHHS 3a0XOUyBaJIbHUX Ta wTpadHuX OaniB (mrpadgHi Oanu He NPU3HAYAIOTHCA,
320X04yBaJIbHI Oalli MPU3HAYAIOTHCS CYBOPO 3TIHO MiAPO3aiy 8 1boro cunadycy);

* TOJIITHKA Jie/UTaliHIB Ta epecKiaianb (3riHO 3arajJbHO-IHCTUTYTCHKOTO PO3MOPSAKY);

* TIOJITHKA MO0 aKaaeMiuHO1 T0OPOYECHOCTI (3TiHO 3aralbHO-1HCTUTYTCHKOTO PO3MIOPSIKY);

Buau KOHTPOJIIO Ta PEeliTHHIOBA CHCTEMA OLliHIOBAHHA pe3y abTaTtiB HapuaHHA (PCO)
[ToTOouHU KOHTPOJIb: ONUTYBAHHS 32 TEMOIO 3aHATT, MKP.
Kanennapauii KOHTPOJIb: MPOBOAMTHCS JBIYl HA CEMECTP SK MOHITOPHHT TIOTOYHOTO CTaHy BHKOHAHHS BUMOT
cunalycy.
CemecTpoBa artecTallis NPOBOIUTHCA Yy BUIJLLAI 3aiiky. Jns OLIHIOBAaHHS pe3yJabTaTiB HaBYAaHHS
3actocoByeThesl 100-0anpHa peiTHHIOBa CHCTEMa 1 IHCTUTYTChKA IIKaja.
YMOBH JOITYCKY 10 CEMECTPOBOTO KOHTPOJIIO: BIJICYTHI.
PeiiTuHr acmipanTa 3 TUCITUTUTIHYM CKJIAIA€THCS 3 OalliB, SIKi BiH OTPUMYE:
1) 3a po6oTy Ha Ta0OPATOPHUX 3AHATTSX;
2) 3a MOAYJIbHY KOHTpOJIbHY poboTy (MKP);
3) 3a BIAMOBIb HA 3AITIKY.
Cucrema peTHHTOBHX OalliB
1) JlabopatopHi 3anaTTs. BaroBuii koedimieHT qopiBHIoe 4. MakcuMalibHa KUTBKICTh OalliB, SIKi MOYKE OTPUMATH
acmipaHT Ha Ja00paTOPHUX 3aHATTAX CTAHOBUTH 12x4=48 Ganu. HapaxyBaHHs 0aliB HAa OTHOMY MPAKTUIHOMY
3aHATTI:
- BiAMiHHI BiAmoBial 4 Oaiis;
- yxe 1oopi, moopi Biamosiai 3,2 6amis;
-3aJI0BIJbHI, JOCTaTHI Bigmosiai 1 Oai.
2) MonynwsHa koHTpodbHA pobota (MKP). Barosuii koedimient nopiBHioe 12. MakcumalibHa KUTBKICTH OaltiB 3a
KOHTPOJIbHY po00Ty cTaHOBUTH 1x12=12 6aniB. HapaxyBanHs 6aJtiB 3a KOHTPOJIBHY pOOOTY:
- «BIAMIHHO», IOBHA B1N0B1/1b (He MeHIe 90 % notpidHoi iHdopmarii) 11-12 Ganis;
- «100pe», 1oCTaTHHO MOBHA BIANOBIAL (He MeHIe 75 % notpiGHoi iHdopmarltii abo He3HayHi HeTouHOocT1) 8-10
Oaiis;
- «33JI0OBLIILHOY, HETIOBHA BiAMOBiAb (He MeHIIe 60 % moTpiOHoi iHdopmarii Ta AesKi MOMUIKK) 6-7 OamiB;
- «HE3a/I0BUIBHOY, HE33J0BUTbHA BIAMIOBIAL (MeHIIe 60 % moTpidHOi iHdopMmariii) 0.
3). 3anik. Kpurepii oniHroBaHHs. 3aBIaHHSI MICTUTH JIBa TCOPETUYHI MUTAHHS, KOXKHE 3 SKHX OIIHIOITHCS y 20
6aniB. Bevoro 2x20=40 Gauis.
HapaxysanHns 6ainiB 3a BIJIIOB1/Ib Ha 3aJIIKY:
- MoBHa BiANOBiAb (He MeHiIe 90 % notpibHoi iHpopmarii) 36-40 Oais;
- IOCTaTHHO MOBHA BiAMOBiAbL (He MeHIIe 75 % noTpibHoi iHopMmarii) 30-35 Gais;
- HemoBHa B11oB11b (He MeH1e 60 % notpiOHoi iHdopmartii) 24-29 Gaiis;
- He3a0BUIbHA BiAMOBIAL (MeHIIe 60 % moTpiOHoi iHdopmarii) O.
PefiTuarosa mkana 3 kypcy «MeToau ekcriepuMeHTanbHOI Gizukm» ckiagae Rp = Re = 100 6anis.
Sx1o acmipaHT IpOTATOM cemMecTpy HabpaB moHaa 60 GaiB, BiH MOKE OTPUMATH 3aJ1iK aBTOMATOM.
Jnst BUCTaBICHHS (piHATBHHUX OIIIHOK PEHTHHT MEPEBOJIUTHCS Y OLIHKH BIIMOBIAHO 10 TAOJIHIII.

IHoToyHMIT KOHTPOJIE: TECTH




KanennapHuii KOHTPOJIb: KOHTPOJIb BUKOHAHHS CaMOCTIMHOI poOOTH Ta 3aB/aHb J1a0OpaTOPHUX 3aHATh

IIPOBOJUTHCS JIBiYl HAa ceMecTp Y (opMi TECTIB sIK MOHITOPUHT IIOTOYHOT'O CTaHy BUKOHAHHS BUMOT cuiialycy.

CemecTpoBa arecTallisi MPOBOAMTHCS y BUIISIAL 3aliky. [[ist OIliHIOBaHHS pe3yJbTaTiB HaBYaHHS

3actocoByeTbes 100-0anbHa peiTHHTOBA CUCTEMa 1 IHCTUTYTChKA IITKaja.

PeliTunr acmipaHTiB 2 Kypcy 3 Kypcy «MeToau eKCIepUMEHTAIbHOT (i3UKW» CKIIATAEThCS 3 OaiB, sKi

BOHHU OTPHUMYIOTH 3a:

1) CP
2) JlaGopaTopHi 3aHATTA

CucreMa pelTHHTOBUX OajiB Ta KPUTEPIl OLIHIOBAHHSL.

AcrmipaHTawm, siKi ycrinHo BUKOHYIOTh CP (camocTiitHa poOoTa acmipaHTiB), MOKYTh HApaXxOBYBaTHCS 3a

cemectp MakcumMyM 30 GaniB. CP mossirae y camocTiiiHiii poOOTi i3 BHBYEHHS JIEKLIHHOrO MaTepiany Ta

HiI[FOTOBKI/I a0 J'Ia60paTOpHI/IX 3aHATh.

AcrmipanTam, sIKi yCITIIIIHO BUKOHYIOTh 3aBJIaHHS CaMOCTiifHOT poO0TH Ta 1abopaTOPHUX 3aHATh, MOXKYTh

HapaxoBYBaTUCS 3a ceMecTp MakcumyM 70 GaiB.

Cyma BaroBux 0ajliB KOHTPOJIbHHX 3aXOIB 3 Kypcy «MeToau eKCIepUMEeHTAIbHO1 (DI3UKM» MPOTATOM

cemecTpy ckiamae Re = 100 Gamis.

PefiTunrosa mkana 3 kypcy «MeToau ekcriepuMeHTanbHO1 Gizukn» ckiiagae Rp =Re = 100 6anis.
Sx110 acmipaHT MPOTATOM ceMecTpy HabpaB moHaa 60 GaniB, BiH MOKe OTPUMATH 3aJliK aBTOMAaTOM.
Jlnst BUCTaBIICHHS (QiHATBHHUX OIIHOK PEHTHHT MEPEBOJIUTHCS Y OLIHKHU BIIMOBIAHO 10 TAOJIHIII.
Tabauist BiAOOBIAHOCTI PERTHHIOBUX OadiB OLIIHKAM 32 IHCTUTYTCHLKOIO IIKAJIO0I0:

KunekicTs Oaiis Origka
90-100 BigMinao
75-89 Hobpe

60-74 3a10B1IbHO
Memnrre 60 Hes3agosinsHO
He Bukonano iHmi ymoBu | He nomymeno
JIOTTYCKY JI0 3aJIIKy

SK110 K acmipaHT MPOTATOM ceMecTpy HaOpaB meHIre 60 OamiB, BiH Ma€ BUKOHATH KOHTPOJIbHY pOOOTY.
Sxmio acnipant HabpaB mpoTarom cemecTpy 60 GaiiB 1 OinbIle, ajge X04e MiIBULIUTH CBOIO PEHTHHTOBY

OIIIHKY, BIH MOYKe I1e 3pOOUTH IUIIXOM CKJIaIaHHA 3aJIIKOBOI KOHTPOJIbHOT po00TH y BUTIISAI TecTy. [Ipu nmbomy,

CTapTOBUM PEUTHHT HE BPAXOBYETHCSI.

HonarkoBa iHdopmanis 3 AUCHUIJIIHE (OCBITHHOIO KOMIIOHEHTAa) «MeToanm eKcrnepuMeHTAJbLHOL

S A Ol o

dizuxn»
[epenik NUTaHb, SIKi BUHOCATHCS HA CEMECTPOBUI KOHTPOJIb:

Jatuvku (i3WYHUX BEIWYHH, 110 BUKOPUCTOBYIOTHCS Ul XapaKTepu3allii MarHiTHUX MaTepiatiB.
Krnacudixkaris ta B1acTUBOCTI HAHOMACIITAOHUX 00’ €KTIB.

Meroau oTpuMaHHS HAHOOO €KTIB.

Meronu xapakTepusailii HAHO00 €KTIB.

3actocyBaHHS HAHOOO €KTIB B TPOMHUCIIOBOCTI, €IEKTPOHIIIi, O10JI0Tii, MEIUITIHI.

MeTtoau oTpUMaHHs TOHKUX TUTIBOK.

BrumiB TeXHOIOTIYHUX IMTapaMeTpiB Ha BIIACTUBOCTI TOHKUX TLTIBOK.

Mertonu Ta 3ac00M KOHTPOIIIO MIPOIIECY HAMUIEHHS IUTiBOK.
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9. TpaHcHOpTHI BIACTUBOCTI MaTepialliB Ta METO/U IX BUMIiPIOBaHHSI.

10. MarziToTpaHcnOpTHI BIACTHBOCTI MaTepiaiB Ta METOIH iX BUMIPIOBAHHSI.

11. MarHeTtu3m Ta MarHiTHI BJTaCTHBOCTI PEYOBUHHU. THIM MarHiTHOTO BITOPSIKYBaHHS.

12. MeTtoau BUMIpIOBaHHS MarHiTHUX IapaMeTpiB: BiOparliliHa Ta TOPCIOHHA MarHiTOMETPIisi, MAarHITHI Barw,
CKBIJ] maruiTomeTpis.

13. Marnitoontuunwuii epext Keppa ta dapaes.

14. Meto eeKTPOHHOTO TApaMarHiTHOTO PE30HAHCY.

15. ®epomaruiTHHI pe30HAHC.

16. CriiHOBi XBHITI B MarHETHKAX.

17. DocmimkeHHst CIEKTPY CIIIHOBUX XBUIJIb METOI0M BpilfoeHIBCHKOrO pO3CiFOBaHHS CBITIA.

18. Ckanyroua Ta mpocBidyro4a eJIeKTPOHHA MiKPOCKOITIs.

19. Ckanyroua TyHeIbHA MiKPOCKOITIS.

20. CxaHyroua aTOMHO-CHJIOBA Ta MarHiTO-CHJIOBA MiKPOCKOITIsI.

21. Cxanyroua OJIM>KHBOIIOIFOBA ONTHYHA MIKPOCKOITISL.

MoXnuBICTh 3apaxyBaHHs cepTH(IKATIB MPOXOKEHH AUCTAHIIIMHUX YW OHJIAWH KYpPCIiB 3a JIaHOIO
TEMaTUKOIO HE Tiepen0adcHa.

PoGouy nporpamy HaB4aabHOI Jucuuiuiing (Cunadyc):
CkJiaieHo 10KTopoM (Pi3uko-mMareMaTHUHUX Hayk, ['onydoom Bononumupom OneroBuuem
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