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IIporpama HaBYaJIbHOI IV CHUILTIHA

Onuc HAaBYAJIBbHOI IMCUHUILIIHM, Ti MeTa, IpeiMeT BUBYAHHS TAa Pe3y/JbTATH HABYAHHS

Onuc gucummniinm. IIporpamy HaBuanbHOT AucHUIUIiHM «CydacHi METOJIM MOJETIOBaHHS Yy (i3uii
MarHiTHUX SIBHII» CKJAJE€HO BIANOBITHO JO OCBITHbO-HAYKOBOI Iporpamu «®Pi3uka» MiATOTOBKH
nokropa ¢inocodii cremianbHocTi 104(ES) «@i3uka Ta acTpoHOMIis». Y pe3ynbTaTi BHUBUYEHHS
JUCLUIUIIHM acHipaHT MOBUHEH MNOIJIMOJIEHO OpIEHTYBAaTHUCh Y METOJaX MOJIEIIOBAHHS MAarHITHOL
JUHAMIKH, y MEpIIy 4epry MiKpOMarHiTHUX METOAAX, BOJOITH HAaBUYKAMU HAMMCAHHS IporpaMm JJis
MIKpOMAarHiTHOTO MojentoBaHHs y nakeri MuMax3, a Takoxx meTogamu oOpoOKH Ta iHTeprpeTanii
JTAHUX MOJIETIOBaHH.

Merta HaBYaJIbHOI AUCHUILIIHM. MeTOI0 HaBYaIbHOI JUCLUIUIIHU € O3HAHOMJICHHS acIipaHTIB 13
CY4aCHUMHM METOJaMU MOJIEIIOBaHHA CTAaTUYHUX Ta JWHAMIYHUX BJIACTMBOCTEW MAarHITHUX



CTPYKTYp, B MEPIIYy Yepry 3 METOJaMU MIKPOMAarHiTHOTO MOJICTIOBAHHS 13 BUKOPHUCTAHHSM BiTHHO
JIOCTYIHOTO MakeTy MojaentoBaHHsd MuMax3.

IIpeamer HaBYAJbHOI TMCUMILIIHM: METOIM MIKPOMAarHiTHOTO MOJAETIOBAHHS MAarHITHUX MIKpO- Ta
HAHOCTPYKTYD, .

IIporpamui pe3y1bTaTH HABYAHHS:

Komnemenmuocmi:

3KO03. 3matHicTh pO3B’SA3yBaTH KOMIUIEKCHI HayKOBI MPOOJEMH Ha OCHOBI CHCTEMHOTO HAyKOBOTO
CBITOTJISIIY Ta 3arajJibHOTO KYJIbTYpPHOTO KpPYro3opy i3 JOTpUMaHHSAM MNpoQeciiiHOi eTHKH Ta
aKaJIeMiqHO1 10OPOYECHOCTI.

CKO06. 3naTHICT, 3aCTOCOBYBAaTH Cy4YacCHI METOJW, METOAMKH, TEXHOJIOTii, IHCTPYMEHTH Ta
oOJiaiHaHHS JJIs TIPOBEJCHHSA NMPUKIAJAHUX Ta (PyHIaMEHTaIbHUX HAYKOBHUX JIOCIIKEHb y Taysi
(hi3uku Ta/ab0 acTpOHOMII.

Pesynomamu nasuanns:

PHO1. Maru cydacHi KOHIENTyajdbHI Ta METOHOJOTiuHI 3HAaHHS 3 (i3uKH Ta/abo acTpoHOMIi Ta
JOTHYHHUX JI0 HUX MDKIUCHUIUIIHAPDHUX HANpPsAMIB, a TaKOX HEOOXiIHI HAaBWYKH, JOCTaTHI IS
MPOBEJIcHHS (PYHIAMECHTAIBHUX 1 MPUKIAJIHUX HAYKOBUX JOCITIDKEHb 3 METOIO OTPUMAaHHS HOBHUX
3HaHb Ta/a00 3MIMCHEHHS PO3pOOOK Ta IHHOBAIIIH.

PHO04. ®opmymnroBaTH i TEpEBIpSITH TIMOTE3W; BUKOPHCTOBYBATH Ui OOIPYHTYBaHHS BHCHOBKIB
HAJICKHI JIOKa3H, 30KpEMa, pe3yJbTaTH TEOPETUYHUX 1 EKCIIEPUMEHTAIBHUX JIOCIIIKEHb,
MaTEeMaTHYHOTO MOJICITIOBAHHS, KOMIT FOTEPHOTO €KCIIEPUMEHTY, a TAaKOXK HasBHI JIITepaTypHi JIaHi.

IIpepexkBi3uTH Ta MOCTPEKBI3UTH AUCHMILIIHU (Micle B CTPYKTYPHO-JIOTi4Hiil cXeMi HABYAHHA
3a BiIMOBIIHOI0 OCBITHBOI MPOTrPaMoI0)

IpepexBizuTn. s ycmimHOro 3acBoeHHS Kypcy «CydacHi METOAM MOJIENIOBaHHA y (i3wii
MAarHiTHUX SIBHUI aCHIPaHT MAa€ ONAaHYBAaTH HOPMATHUBHI AUCHUILIIHU «Teopis KOJIMBaHb Ta XBWIb B
MarHeTH3Mi» Ta « AKTyallbHi Ipo0aeMu (i3UKH MarHiTHUX SIBUILD.

IMocTpexBiznTH. 3HaHHS, OTPUMaHI acmipaHTaMM 3 AMCUUILIIHU «Cy4JacHI METOAM MOJETIOBaHHA Y
Gi3WI MarHiTHUX SBUI» BUKOPHUCTOBYIOTHCS TIPH BHUKOHAHHI JTUCEPTAIliHHUX JIOCIIKCHb,
MirOTOBII HAYKOBUX JIOTOBIiIEH Ta cTaTei.

3MicT HABYAJILHOI JMCHMILTIHA

Kinekicts roauy
Haseu Tem Y TomMy uucmi
Bceboro . IIpakTuuni
Jlekmii P CP
3aHATTS
Tema 1. OCHOBH MIKpPOMAarHiTHOTO MiJIXOY. 4 ) )
Tema 2. 3HallOMCTBO 3 MAaKETOM MIKPOMAarHiTHOI(
6 2 2 2
MozeoBanHg MuMax3.
Tema 3. Buig ta 00poOka JaHHX MOJIETIOBAaHHS. 8 2 2 4
Tema 4. CxiagHi reOMETpUYHI CTPYKTYPU Ta 00JIacTi §
8 2 2 4
MuMax3.
Tema 5. MogenoBaHHSI CTaTHYHUX BIIACTUBOCTEH 3 ) ) 4
MarHiTHUX CTPYKTYD.
Tema 6. MonentoBaHHSI CHEKTPY Ta CTPYKTYpH CIIiH 10 ) 4 4
XBHJILOBUX MO/,




Tema 7. IIpocTOpOBO HEOAHOPIAHI CTATHYHI Ta 3 ’ ) 4
JTUHAMIYHI [TOJIH.

Tema 8. MogemoBaHHs JTUHAMIKH, 1HIYKOBaHO 3 ) ) 4
CIIIHOBHM CTPYMOM.

Tema 9. Pozmmpenns naketry MuMax3. 8 2 2 4
Tema 10. MogenroBaHHS CTOXAaCTHYHOI JUHAMIKY 3 ) ) 4
HaMar"dideHocCTl.

Tema 11. Meroagu  MOAENIOBAHHA  HEIIHINHO 10 ) 4 4
0araToMoI0BOI JUHAMIKH HAMarHi4eHOCTI.

Pazom 86 22 24 40
MKP 2 2

3amk 2 2

Bcboro roaun 90 26 24 40

HaBuanbHi MmaTepianu Ta pecypcu

basoBa Jireparypa.

1. W. F. Brown, Micromagnetics (Wiley, New York, 1963).

2. A. Vansteenkiste, J. Leliaert, M. Dvornik, M. Helsen, F. Garcia-Sanchez, and B. Van
Waeyenberge, The design and verification of MuMax3, AIP Adv. 4, 107133 (2014).

3. MuMax3 - GPU-accelerated micromagnetism [EnekTpoHHuii TOCIOHUK KOpUCTyBaua].
https://mumax.github.io/index.html

4.R. V. Verba, A. Hierro-Rodriguez, D. Navas, J. Ding, X. M. Liu, A. O. Adeyeye, K. Y. Guslienko,
G. N. Kakazei, Spin-wave excitation modes in thick vortex-state circular ferromagnetic nanodots,
Phys.Rev. B 93, 214437 (2016).

5. M. d’Aquino, C. Serpico, and G. Miano, Geometrical integration of Landau-Lifshitz-Gilbert
equation based on the mid-point rule, J. Comp. Phys. 209, 730 (2005).

6. V. Tyberkevych, A. Slavin, P. Artemchuk, and G. Rowlands, Vector hamiltonian formalism for
nonlinear magnetization dynamics, npenpunt arXiv:2011.13562 (2020).

Jonomixkua Jirtepartypa.

7. D. Navas, R. V. Verba, A. Hierro-Rodriguez, S. A. Bunyaev, X. Zhou, A. O. Adeyeye, O. V.
Dobrovolskiy, B. A. Ivanov, K. Y. Guslienko, G. N. Kakazei, Route to form skyrmions in soft
magnetic films, APL Mater. 7, 081114 (2019).

8. P. B. Bep06a, 1O. 1. Ixxexeps, B. 10. bopuncekuii, JI. M. Ilonimyxk, A. ®. Kpaseub, MarniTHa Ta
TEPMOIHJYKOBAaHA JHMHaMIKa y HAHOEJIEMEHTaX CHUHTeTHUYHUX aHTh(depomarHeTukiB ([lica mmroc,
Xapkis, 2023).

9. R. Verba, G. Melkov, V. Tiberkevich, and A. Slavin, Fast switching of a ground state of a
reconfigurable array of magnetic nano-dots, Appl. Phys. Lett. 100, 192412 (2012).

10. A. Etesamirad, J. Kharlan, R. Rodriguez, 1. Barsukov, and R. Verba, Controlling Selection Rules
for Magnon Scattering in Nanomagnets by Spatial Symmetry Breaking, Phys. Rev. Applied 19,
044087 (2023).

HaBuyajabLHUi KOHTEHT
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Ha3Ba Temu siekiii Ta nepeik OCHOBHUX MUTaHb
(mepenik TUIAKTHYHUX 3ac001B, TOCHJIAHHS HA JIiTeparypy Ta 3aBaaHHs Ha CP)

1 Jlexmiss 1. OcHOBHM MikpoMarHitTHoro migxoxy. KoHTuHyanbHe HaOJMMIKEHHS s MAarHiTHO
nuHaMiku. PiBasaHS Jlannay-Jlipmmns-Tins6epra. [1].

2 Jlexiist 2. 3HaHOMCTBO 3 TTAKETOM MIKPOMAarHiTHOTO MojenoBaHHs MuMax3. OCHOBHI MPUHIIHITY
Ta BJIACTUBOCTI NakeTy. BcranoBnenHs makety. [arepdeiic. [2, 3]

3 Jlexnis 3. BuBig ta o0poOka mqaHux MojenoBaHHS. Benuunuu ams BuBoAy. BuBix 3pisy maHux
IIpoctopori posnoainu — popmat OVFE1 ta OVF2. 3untyBanHs Ta 00poOKa BUBEICHUX JTaHHUX
[2, 3].

4 Jlexmisi 4. CxkiagHi reoMeTpUuHI CTPYKTypu Ta objacti B MuMax3. Posburrs obmact
MOJICJIIOBAHHS Ha perionu. [ mobanpHi Ta perioHanbHi napaMmerpu. BuBia nanux 3 periony. [2, 3].

5 Jlexuist 5. MopenroBaHHS CTaTUYHUX BIACTUBOCTEH MAarHiTHUX CTPYKTyp. MiHimizamii eHeprii T4
il ocobmuBocTi. MozentoBanHs rictepe3ucy. Tonojaoriydi cTpykrypu. MoxiuBi mpobieMu Ta i
BupimieHHs. [2, 3, 7].

6 Jlexuisi 6. MoieroBaHHS CIIEKTPY Ta CTPYKTYPH CHIH-XBHJIbOBUX MOJI. IMIynbcHE 30yIKEHHS T4
®dyp’e mepeTBOpeHHS. MOJICNIOBAaHHS peaTbHUX CHEKTPIB  CIIH-XBHJIBLOBOTO PE30HAHCY
MopentoBanHs MPodiTiB CMIH-XBUILOBUX MOJI. [2, 4, 8].

7 Jlexist 7. [TpocTopoBO HEOMHOPIIHI CTaTUYHI Ta qUHaMIYHI ost. Dyrkmist Mask. [2, 3].

8 Jlexuist 8. MojentoBaHHS JUHAMIKH, 1HAYKOBAHOI CIIHOBUM cTpymMoM. CHiH-TIOJSPU30BaHUN T§
yucTUi crinoBui ctpymu. Heamiabatuuauit moment Xanr-JIi. [2, 3].

9 Jlekuist 9. Po3mmpenns makery MuMax3. JlogaBaHHs BIaCHUX WIEHIB 70 eHeprii. MiXIIapoBuij
0OMiH Ta MOJICITFOBAaHHSI CHHTETHYHHUX Ta MPUPOJAHUX aHTH(epoMarHeTukis. [2, 3, 7-8].

10 Jlexuiss 10. MopnentoBaHHsI CTOXacTUYHOI AMHAMIKM HaMar"ideHocti. TemmoBi Quykryamii H
MuMax3. Cxemu st MOACIIOBAaHHS CTOXACTHYHOI JMHAMIKK B 1HIIKUX makerax. Mid-point rule]
[2,5,9].

11 Jlekmiss 11. Mertonu MoJeIIOBaHHS HEJiHINHOI 0araroMoI0BOi JWHAMIKM HaMarHi9YeHOCTI

BxopoueHni piBHSHHA [UIsi JAMHAMIKM aMIUNTYy[ MOA. [ aMinbTOHIBCHKHI ¢dopMamizM [
pO3paxyHKy Koe]imieHTiB Mi>KM0OJ10BO1 B3aemoxii. [6, 10].

IIpakTuyHi 3aHATTH

Ne | Ha3Ba TeMu 3aHATTA Ta NepeIik OCHOBHUX NUTaHb

1 3HalOMCTBO 3 NMAKETOM MIKPOMarHiTHOro MojientoBaHHs MuMax3.
Bceranosnenns makery. Bzaemogis 3 intepdeiicom. TectoBi mporpamu. [2, 3].

2 Busia Ta 00poOKa JaHUX MOJETIOBAHHS.
Pa3oBuii Ta nepioguunuii BuBiA. Busin 3pi3y nanux. [Ipocroposi posnoaum — popmaru OVF1 T4
OVF2. 3untyBanHs Ta 00poOKa BUBeeHUX JaHuX. [Iporpama MuView. [2, 3].

3 CxutaH1 reOMEeTpUYHI CTPYKTYpH Ta obsacti B MuMax3.
Po36utTs 06sacTi MosientoBaHHA Ha perioHu. ['mobanpHi Ta perioHanbHi napameTpu. Busin ganny
3 periony. [2, 3].

4 MogentoBaHHS CTATUYHUX BIACTUBOCTE MarHiTHUX CTPYKTYD.
MopentoBanHs rictepe3ucy. Tonosioriuni cTpykrypH. [2, 3, 7].

5 MoJentoBaHHS CIIEKTPY Ta CTPYKTYPU CHIH-XBUJIbOBUX MO/,

ImnynbcHe 30ymkeHHs Ta @Dyp’e mnepeTBOpeHHA. MOAENIOBaHHS peaJbHUX CHEKTPIB CIIH
XBHJILOBOT'O pe30HaHCy. MozentoBaHHs npodiiiB ClliH-XBUIBOBUX MOJ. [2, 4, 8].




[TpocTopoBo HEOHOPINHI cTaTH4HI Ta AuHaMi4HI o, Pynkuis Mask. [2, 3].

MonentoBaHHS TUHAMIKH, 1HAYKOBAHOT CIIIHOBHM CTPYMOM.

MonenroBaHHs CHIHTPOHHUX OCHUISTOPIB. [2, 3].

8 Pozmmpenns nakery MuMax3.

MOJICTIIOBAHHSI CHHTETHYHUX Ta MPUPOTHUX aHTU(DEPOMArHeTuKiB. [2, 3, 8].

9 MoaenoBaHHs CTOXaCTUYHOI JMHAMIKA HAMarHiYe€HOCTI.

nakerax. Hanucanns nporpamu 3 Bukopucranusm mid-point rule. [2, 5, 9].

10 MeTtoau MOAEIFOBaHHS HEJIHIMHOT 0araroMo10BO1 AWHAMIKM HAMArHIYEHOCTI.

MIXKMOJTOBO1 B3a€EMOJIi1 HA OCHOBI 3MOJIeIbOBaHUX MpodiniB. [6, 10].

Camocriiina po6ora acnipanra

3 MeTOor0 4iTKOi opraHizallii caMOCTiIiHHOT pOOOTH CTYICHTIB 1 3aJi MiJBUIICHHS SIKOCT1 3aCBOEHHS
HABYAJIBHOTO MaTepiaixy Ta BUPOOJIEHHS TPYHTOBHHUX HABUYOK HAYKOBOI JiSUTBHOCTI MPOTOHYIOTHCS
IHIUBIIyaJIbHI 3aBIaHHS Y (OpMi CaMOCTIHHOI MiATOTOBKH 10 MPAKTHYHHUX 3aHITh Ta HAIMCAHHS
npukiagaux mporpam. CamocriitHa poboTa 3700yBada HAyKOBOTO CTYIEHs JokTopa (imocodii €
OCHOBHUM 3aCO00M 3aCBO€HHS HaBYAJILHOI'O MaTepiady y BUIBHUH BiJl HaBYAJbHUX 3aHATH Yac i
BKJIIOYAE:

Ne3/m | Bug camocrtiitHOi poOoTH KinbkicTh
rogua CPC

1 ITinroToBKa 10 MPaKTHYHUX 3aHATh 28

2 ITinroroBka o MKP 6

3 [TinroroBka 110 3aJiKy 6

ITosriTHKa Ta KOHTPOJIB

IoaiTnka HABYAIBHOL AUCHUILIIHU (OCBITHHOI0 KOMIIOHEHTA)

Cucrema BUMOT, SIKi BUKJIa1ay CTaBUTh MEepeJl aCIipaHTOM:

° TpaBWia BiABIAYBaHHS 3aHATH (3T1IHO PO3KIIAMY 1 3TiAHO 3arajibHO-IHCTUTYTCHKOTO PO3MOPSIKY);
* TpaBuJIA TIOBEAIHKH HA 3aHATTAX (BIIKIIOUEHHS Tene(dOHIB € 000B’I3KOBUM);

* TIpaBWJIa MPU3HAYCHHS 3a0X0YYBAJILHUX Ta mTpadHux OaniB (mrpadHi Oanu He MPU3HAYAIOTHCS,
3a0X04yBaJIbHI OaJIM MPU3HAYAIOTHCS CYBOPO 3TAHO MiIPO3AUTY 8 IOTO CHIIalycCy);

° TIOJITHKA AE/UIaiHIB Ta NepecKIaganb (3T1HO 3arajIbHO-IHCTUTYTCHKOTO PO3IMOPAIKY);

* TIOJITHKA IIOA0 aKaJeMidHO1 10OpOUeCHOCTI (3TiHO 3aralIbHO-IHCTUTYTCHKOTO PO3MOPSAKY).

Bun KOHTPOJIIO Ta peliTHHIOBA cUCTeMA OLiHIOBAHHSA pe3y bTaTiB HaBuaHHs (PCO)
[ToTOouHMIT KOHTPOJIb: BUKOHAHHS 3aBJaHb HA IPAKTUYHUX 3aHATTAX, MKP.

KanennapHuii KOHTpOJIb: NPOBOIUTHCS JBIYI HA CEMECTpP SK MOHITOPUHI TOTOYHOIO CTaHy
BUKOHAHHSI BUMOT CUIIa0ycCy.

CemectpoBa aTecTalliss MPOBOIUTHCA y BUTISAI 3aliky. JlJis OIliHIOBaHHSI pe3yJbTaTiB HAaBUYAHHS
3actocoByeThes 100-6anpHa peTHHTOBa CUCTEMA 1 IHCTUTYTChKA IIKaa.

YMOBH A0IYyCKY 10 CEMECTPOBOI'O KOHTPOJIIO: BUKOHAHHS 3aBJaHb Ha MPAaKTUYHUX 3aBAaHHsX Ta CP
(mns momycky HeoOXimHO oTpuMatu He MeHiie 40 6amiB).

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

1) 3a po0OTY Ha IPAKTUYHUX 3aHATTSIX;

CrmiH-oNspU30BaHU Ta YUCTUH crmiHOBUM cTpymu. Heamiabatmunmii mMomenT JKanr-Jli

JlonaBaHHS BJIACHMX 4WiIeHIB 70 eHeprii. JIBoBicHa aHizoTpormis. MixmapoBuii OOMIH T4

TemmoBi ¢aykryarii B MuMax3. Cxemu JUisi MOJCIIOBAaHHS CTOXACTHYHOI JTUHAMIKA B 1HIINY

MopentoBaHHs BKOPOUYECHUX PIBHSAHB JJIS JUHAMIKK aMIUTITYyJ MOA. Po3paxyHOK KOe]illieHTiH




2) 3a MOAyJbHY KOHTPOJIbHY poOoTy (MKP);

3) 3a BiAMOBII Ha 3aTiKY.

Cucrtema pedTHHIOBHX OaiB

1) IIpaktruHi 3aHsATTsA. BaroBuii koeditieHT AopiBHIOE 6. MakcuMallbHa KiTBKICTh OaiiB, sSIKi MOXE
OTPUMATH AaCIipaHT HA MPAKTUYHHUX 3aHATTAX CTaHOBUTH 10x6=60 OamiB. HapaxyBanus OaiiB Ha
OJTHOMY MIPAKTUYHOMY 3aHSATTI (32 HAIMMCAHHS MPHUKJIAIHUX IIPOTPam):

- BI/IMiHHE BUKOHAHHS IPAaKTUYHUX 3aBJIaHb — 6 OaiB;

- Iyxe noope, moOpe BUKOHAHHS NPAaKTUYHUX 3aBlIaHb — 5,4 0aiu;

- IOCTaTHE, 33/I0BIJIbHE BUKOHAHHS MTPAKTUYHUX 3aBAaHb — 3,2 Oanw.

2) MonaynbHa koHTposibHa poboTa (MKP). Barosuii koedimieHT mopiBHioe 12. MakcumanbHa
KUTBKICTh OaiiB 3a KOHTPOJBHY poOoTy craHoBuTh 1x12=12 OGamiB. HapaxyBanus OaniB 3a
KOHTPOJIbHY po0oTYy:

- «B1IMIHHOY, TTOBHA BiANOBiah (He MeHIIe 90 % moTpioHoi iHdopmarii) 11-12 Ganis;

- «go0pe», MOCTaTHLO IMOBHA BiAmoBiAb (He MeHme 75 % mnoTpiOHOI iHdopMalii abo He3HauHi
HeTtouHOCTi) 8-10 OariB.;

- «3aJI0BLIBHOY, HETIOBHA BiANOBIAL (He MeHIe 60 % motpioHOT iHdopMmallii Ta AesKi TOMHIIKH) 6-7
Oauis;

- «HE3aJI0BUTLHOY, HE3a10BLIbHA BiAMOBIIH (MeHIIE 60 % noTpidHOT iHpopMmartii) 0.

3). 3amik. Kputepii omiHroBaHHS. 3aBJaHHS MICTHTH JBa TEOPETHUYHI THTAHHS, KOXHE 3 SKUX
omiHIOIThCA y 14 6aniB. Beboro 2x14=28 6aris.

HapaxyBanHs OauiB 3a BiIIIOBiIb HA 3aIKY:

- MoBHa BiANoBiab (He MeHie 90 % notpiOHoI iHpopMarlii) 25-28 6autis;

- IOCTaTHBO MOBHA BiINMOBIAb (He MeHIIe 75 % moTpiOoHOI iHpopmarii) 18-24 Ganu;

- HeTmoBHa BiAMOBiIb (He MeHIIe 60 % nmotpioHoi iHdopmanii) 12-18 Hamnis;

- He3aJ0BiIbHA BiANoBias (MeHIe 60 % notpidHoi iHdopmartii) 0.

SIkio acmipaHT MpoTAroM cemecTtpy HaOpas moHaz 60 6aniB (mpaktuuHi 3aHaTTs Ta MKP), BiH MOXke
OTPHUMATH 3aJIiIK aBTOMATOM.

Jl5g BUucTaBiIeHHs (PiHAIBHUX OI[IHOK PEUTHHT MEPEBOJUTHCS Y OLIIHKHU BIAMOBITHO 10 TAOJIHIIL.

Tabauis BIIOOBIIHOCTI pEUTUHIOBUX OAJIIB OIIHKAM 33 IHCTUTYTCHKOIO IIKAIOK):

KinekicTe Oaiis Orminka
90-100 BinMin=aO
75-89 Jlo6pe

60-74 3a10BIJILHO
Meumnire 60 HeszagoBiibsHO
He Bukonano ixmi ymoBy He nomymieHo
JOTTYCKY JI0 3aJIIKY




JonarkoBa indgopMmailis 3 TUCHUILIIHU (OCBITHLOT0 KOMIIOHEHTA)

[lepenik MuTaHb, IKi BUHOCATHCS HA CEMECTPOBHI KOHTPOJIb:

1. KouTtunyanpHe HaOMMKEHHS 17151 MarHiTHOT quHaMikd. O0JIacTh 3aCTOCYBaHHS Ta OOMEKEHHS.
PiBusinns Jlangay-Jlidmuns, MaraiTHa eHepris, epeKTUBHE MOJIe, TUCUITATUBHI JOIaHKH.
OcHOBHI pUHIMIY Ta BiIacTUBOCTI makety MuMax3. OcobnuBocTi B3aemozii 3 iHTepdericom.
BuBin nanux mopnemtoBanHs. Benuunau 1uis BuBony. Busin 3pisy naHux.

Busin npocropoBux posnoainis. ®opmatu OVF1 ta OVF2.

3unTyBaHHs Ta 00pOOKa BUBEICHUX JAHUX.

Po30utTs 06macTi MoOJenoBaHHS Ha perioHd. 1oOanpHI Ta perioHanbHI mapameTpu. Busin
JAHUX 3 PETIOHY.

8. MogenoBaHHs CTaTMYHMX BIACTUBOCTEH MAarHiTHUX CTPYKTyp. MiHimizamii eHeprii ta ii
0COOJIMBOCTI.

9. MeTtoau MOJICITIOBAHHS TiCTEPE3UCY.

10. MopuentoBaHHs TOMOJIOTIYHUX CTPYKTYD.

11. Metoau MOACITIOBaHHS CIIEKTPY CIIH-XBHJILOBOTO PE30OHAHCY.

12. MoaemtoBaHHs POQLTIB CIIH-XBUILOBUX MOJI.

13. 3amaHHS MPOCTOPOBO HEOJHOPIAHUX CTATUYHHUX Ta TUHAMIYHHX TOJIIB.

14. MonentoBaHHs JMHAMIKH, 1HYKOBAHOI CITIHOBUM CTPYMOM.

15. JlomaBaHHS BJIaCHUX WIEHIB /10 €HEPTii.

16. 3mina oOMiHy Mik oOmacTaMu. MiKmapoBuii OOMIH Ta MOJICIIOBAHHS CHHTETHYHHUX
aHTH(EPOMarHEeTHKIB.

17. MosxnuBocti MuMax3 15t MOJIeTFOBaHHS TPUPOIHUX aHTU(PEPOMArHETHKIB.

18. MopnentoBaHHS CTOXaCTUYHOI TUHAMIKH HamarHiueHocTi. TermoBi ¢guykryarii B MuMax3.

19. MogpemoBanHs croxactuyHoro piBHsAHHS Jlannay-Jlibmmns-I'ine6epra. Mid-point rule.

20. MeTtoau MOJENIOBaHHS HEINIHIAHOI 0araToMo70BOI NWHAMIKM HaMarHideHocTi. BkopodeHi
PIBHSHHSA JUI TUHAMIKU aMILTITYI MOJI.

21. T'aminbTOHIBCHKUE (hopMamizM Ui po3paxyHKy KOeQillieHTiB MIKMOJOBOI B3aeMOJil i Horo
iHTerparlis 3 MiIKpOMarHiTHUMH PO3PaxyHKAMHU.

Nk wd



