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Padouast mporpamma ¢axynbTaTHBHON JHCHMIUIMHEL «MarHeTH3M KOHIEHCHPOBAHHBIX
Cpea» COCTaBlICHA Ha OCHOBAHHM NMPOIPAMMBI TIOJATOTOBKH HAYYHBIX H HAYYHO-IIEAarOrHuecKHx
KaJpOB B acMHpaHType MO HayyHO# cnenuanbHocTd 1.3.11 dusnka noaynpoBoHHKOB (1amee —

IporpamMma aclupaHTyphl)

1. Ilean ocBOeHHS AHCHMILTHHBI

[lenbio Kypca sBsieTcs:

- MOJIyYeHHEe 3HAHWH [0 (U3UKE MArHMTHEIX SBICHHH B KOHIEHCHPOBAHHBIX Cpelax, a
TaKK€ O NMEPCHEKTUBHBIX MAarHUTHBIX MaTepHajlax U UX NPHUMEHEHHSX B TEXHHKE.

- CO3/IaHHE Y aCIHPAHTOB NPEICTaBICHHH O IIPHpO/ie B3aUMOICHCTBHI, OTBETCTBEHHBIX 3a
MarHMTHOE  YIOPSANOYEHHE, MAarHHTHYIO aHHM30TPOIIMIO, CTaTHYEeCKHE M JUHAMHYECKHE
MarHMTHBIE CBOHCTBA KPUCTAIIOB.

- (opmupoBanue npeiacTaBleHHH 00 OCOOEHHOCTSAX MATHHTHBIX CBOMCTB IIEHOYHBIX
MaTepHalioB, 0OMEHHO-CBA3aHHBIX CTPYKTYP, MArHUTHBIX, ONTHYECKAX W MAarHHTOONTHYECKHX
CBOMCTB IOBEPXHOCTH U HHTepeiica.

- O3HAKOMJIEHME acClUPaHTOB C IOCIEJHMMH JOCTHIKEHUSMH (H3UKH CBepXOBICTPOro

MarbHeTusma.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE IPOI'PAMMBI ACIIMPAHTYPbI

2.1. NucuuniuHa «MarHeTH3M KOHJIEHCHPOBAHHBIX CPel» BXOIMT B (aKyTbTATHBHYIO
4acTh 00pa30BaTENBHOTO KOMIIOHEHTA NPOrPaMMbl ACHHPAHTYPbl C LEbI0 PACHIMPEHHS H
yriayOneHus: Hay4HbIX M IPHKIAJHBIX 3HAHHMH ACIHPaHTOB H OPraHU3yeTcs MO BHIGOPY H
YKEJIAHUIO aCITUPAHTA.

2.2. AKTyallbHOCTb H3yYeHHUsl TUCLMILIHHEI ONPE/IeNISeTCs IPHOPHTETHOMH POTIBIO (DH3HKH
MarHeTu3Ma B COBPEMEHHOH HayKe W TeXHHMKE, B YAaCTHOCTH, IS CO3JaHHs YCTPOHCTB
XpaHeHHus, 00pabOTKM, 3alMCH H CUMTHIBAHUSA HMHQPOPMALMM, a TAKKEe BO3MOKHOCTHIO
NPUMEHEHHH KOMIUIEKCa 3HAHWH M yMEHHMH, IpHOOpeTaeMbIX B XOJE€ M3y4eHMs Kypca, s
NpaKTHYeCKUX Iiened. M3ydenue NIUCHMIUIMHBI SBISETCS OCHOBOH JUIS CAMOCTOSITENBHOM

Hay4HO-HMCCIIeI0BATENBCKOM pabOTEl B 001aCTH (QHU3MKH MarHUTHBIX SIBJICHHH TBEP/BIX TEJI.

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JUCILIUITJIMHBI
[lo oxoHYaHUM M3y4YeHUS AUCIMILTHHBI ACIIUPAHTHI JOJKHBI OYIyT

3HATh:

- OCHOBHBIC MarHUTHBIC H MAarHUTOOIITHUYECKHUE SBJIICHUS H S(IJCI)CKTBI, MIPOABIAKOIIHECSA B

00BEMHBIX MarHeTHKaX ¥ MarHUTHBIX HAHOCTPYKTYpPaXx;

- OCHOBHBIE MHKPOCKOITHYCCKHE B3&HMOﬂ€ﬁCTBHﬂ, OTBETCTBEHHBIC 34 MarHUTHLIE H

MarHHTOOINITHYCCKHE SABJICHU S,



- OCHOBHBIC CBOHCTBA KOHKPETHBIX MArHMTHBIX MAaTE€PHAIIOB, NPHMEHAEMBIX B TEXHHKE
(peppurbi-tunuHenH, GeppUTHI-rpaHaThl, OPTOGEPPUTEI, KOGATIBT, KEIE30, HUKED, HHBAaphl);

- OCHOBHBIC NPHMEHEHHS MAarHUTHBIX MaTe€pHaloB (3amuck U oOpaborTka MH(pOpMAaIHH,
ycrpoiictBa CBY nuanazona).

yYMeTh:

- CaMOCTOATEIPHO H3Y4aTh M [OHHMATh HAYYHYIO JIHTEPATypy, CBA3aHHYIO C

npobnemMaMu (HU3MKH MarHeTH3Ma;

- OIIMCBIBATE TIOBEICHHE MArHUTHBIX H MArHUTOONITHYECKHX SBJICHUH KOHIEHCHPOBAHHBIX
TCI TP HM3MEHEHHH  TEMIEpaTypbl, OJIEKTPUYECKOTO0 W  MArHMTHOTO TIONS  Ha
(heHOMEHOJIOTHIECKOM YPOBHE;

- OIEepHpOBaTh 3HAHHSMHU 110 ()yHIAMEHTAIBHBIM paszeliaM (DM3HKM MarHHUTHBIX SIBJICHHIA,
HEOOXO/WIMBIMM [l PENICHHS HAY4YHO-MCCIIENOBATENbCKHX 3a/ad, HAyYHOH TEPMHHOIOTHE,
OCHOBHBIMHM TIOHATHAMH (H3HKH MarHeTHsMa B IIpellellaX, HeOOXOJMMBIX IUIS TOHHMMAaHHUS
CIEIHaIbHON HAYYHOH JIMTEpaTyphI.

BJIaJIeTh ONBITOM:

- CaMOCTOATE/IBHOTO H3YUYCHHUS H aHalIu3a CIELHaIbHOM HayyHOW M METOIMYECKOi

JIATEPATYpPEI, TIOCBSIIIEHHON H3YYCHHKO MarHUTHBIX H MarHUTOOTNITHYECKHUX CBOHCTRB TBEPABIX TECII.

4. CTPYKTYPA U COAEP)KAHUE YYEBHOM JIUCIIUILINHBI

4.1. O0vem QucyuUnIUHbBI U KOTUYECHBO YHEOHBIX HaAC08:

Buj yuebHoii paGoThl Tpynoemkocr
b (B wacax)

Jlexiun 14

CamocrosTenpHas paboTa acmupanTa 94

HUTOI'O 108

Buy ntoroBoro KoHTpoIIs 3auer

4.1. Cmpykmypa oucyuniunoi

Ne Buael y4eOHoii padoThI, BKJIIOYASA
n/n [Tema CaMOCTOSITEIbHYI0O paboTy, H TPYA0EMKOCTh
(B 1acax)
Jlek CEM JIao CP
1. Beenenune 3 4
2. [TMnBI MArHUTHBIX CTPYKTYP 3 22
3. (CTaTuyeckue U JTHHAMHYECKHE - 34

MarHHUTHBIC SIBJICHUS B KPHCTA/UIAX H
IJICHOYHBIX CTPYKTYpax

4. MaruuTooONnTHYECKHE ABJICHUS B 2 17
KOHJIEHCHUPOBAHHBIX Ccpejiax
5. [IpuMeHeHus: MarHUTHBIX MaTepHanos | 2 17
6. | 3auer
UTOI'O 14 94




3. Coaepxanue pa3aesaos (TeM) AHCHHIIHHDI

3.1. Codeprucanue ayoumopHsix sanamuil

Tema I — Brejenue.

(rexyuu - 3 yaca)

WcTopust pasBuTHs ydeHHs 0 MarHeTH3Me. MarHUTHEIE MOMEHTBI CBOGOIHBIX ATOMOB.
[Tpasuio Xynna. CHATHE OpOHTATIBHOTO BBIPOKIEHHS KPHCTALTHYECKHAM MTOJIEM.
BBICOKOCIIHOBBIE M HU3KOCIIHHOBBIE COCTOSIHAS. 3aMOpaKUBaHHE OPOUTATBHOIO MOMEHTA.
BiusHue criun-opouTanbHOro B3auMoaeiicTeus. Teopus MONEKYIAPHOTO o, MarHuTHbIi
MOMEHT U MarHuTHas BOCIIPUMMYHBOCTE [Ma-, apa-, Gpeppo-, peppu- u anTHHEPPOMArHETHKOB.

(CP - 4 yaca)

Tema 2 — Tunbl MATHHTHBIX CTPYKTYP

(nexyuu — 3 yaca)

MaruutHas cummeTpus. DeppHTBI CO CTPYKTYPOH ILINHHENH, TpaHaTa, opTO(hEeppUTHI,
rexcadepputel. Crnabble (eppomarderuku. Ilone JI3snommnckoro. MarnetHsm 3d-MeTasuios.
AMOp(dHBIE MarHETHKH H CIIHHOBBIe crekiia. OiHoIoMeHHble YacTHIbL. CynepnapaMarHeTH3M.

(CP - 22 yaca)

Tema 3 — CraTuyeckue H JHHAMHYECKHE MATHHTHBIC SIBJEHHS B 00beMHBIX cpeaax H
IICHOYHBIX CTPYKTYypax.

(nexyuu - 4 yaca)

3.1. ObMeHHOe B3aMMOJICHCTBHE Ha IIPUMEpe MOJIeKyIIbI Bogopoza. Moens [Naitzenbepra.
Kocgennoe obmennoe B3ammojeiictue. IIneHOUYHBIe 0GMEHHO-CBSI3aHHBIE CTPYKTYphl. CIIHH-
OpOHTANBHOE B3aUMOJEHCTBHE. MarHuTHas aHH30TPOIHS, ee MPHPOaa M (PEHOMEHOIOTHYECKOe
onucanue. MHIYUHPOBaHHBIE MAarHMTHBIM TIOJIEM MarHHTHBIC (Da3oBble IIEpeXoibl B
(eppumarneTnkax, aHTH(eppOMarHeTHKaX, OOMEHHO-CBS3aHHBIX CTPYKTypax. M3meHeHuHe
CBOMCTB MarHeTHKOB I10J] JICHCTBHEM DJIEKTPHUYECKOTO OIS U JaBJICHHUSL.

3.2. JlomeHnHas cTpykTypa. [Ipuunnel o6pazoBanus 1oMeHOB. OHOIOMEHHBIE YaCTHIbI U
cyneprniapaMarueTusm. MeTozasl HabmoneHus aomMeHoB. CTpyKTypa JOMEHHBIX CTEHOK bioxa u
Heena. Jlunuu u toukn brnoxa. CkpyueHHas JoMeHHass cTeHKa. LIMIMHApHYECKHe TOMEHEI
(IM/T). CTaOHIBHOCTB MOTOCOBBIX H IIHIHHPHYECKMX MATHUTHBIX IOMEHOB.

3.3. Vpasnenne Jlannay-Jludmmuna s JaBMKeHMs HaMarHHYEHHOCTH. MarHHTHBIE
pe3oHaHCBl. BiusHHe aMCCHIIAUMKM SHEPrHM, pa3MarHHYMBAIONIErO TMOJAS M MAarHHTHOI
aHuzoTporud. PeppH  — W aHTH(PEppPOMArHWHBI  pe3oHAaHCH. CIMHOBBIE  BOJIHBL
DNIeKTpOAMHAMHKA IJIOCKUX JJIEKTPOMArHHTHBIX BOJIH B (peppoMartHeTike. MarHUToCTaTHYeCKHE
BOJIHBI. DHEPrus HEOJHOPOJHOI0 MArHHUTHOTO COCTOSHHA. MarHousl. [Tapamerpuueckoe
B030Yy K/I€eHHE CIIMHOBBIX BOJIH. PeslakcaiimoHHbIE TIPOIECCHL.

3.4 CsepxOpIcTpblit MarneTusM. Metoauka Pump-probe.

(CP - 34 uaca)



Tema 4— MaruuToonTu4ecke siBJIeHHsI B KOHJICHCHPOBAHHBIX CpeIaX.

(rexyuu - 2 yaca)

4.1 Knaccudukanus nTHHEHHBIX MarHMTOONTHYECKHMX SBJICHH. MarHHTOONTHYCCKHE
sdpdexter Ha mpoxoxkaenue: >dpdexr dapajes, MATHUTHBIA KpyroBoii JIUXPOH3M, MAarHUTHOE
JIMHEHHOE JBYNPETIOMJICHHE CBETa, MATHUTHBIN JTHHEHHBIH AUXPOU3M, MATHHTHOE MpeIoMJIEHHE
CBETA, MarHUTOIIEKTPHYECKUH d>PQeKT B ONTHYECKOM JHanasOHe, MArHHUTOMHIYIHPOBAHHAS
NPOCTpaHCTBEHHAs AucTiepcus. MaruuToontHyekne 3 GeKThl B OTpaKeHHH CBETa.

4.2 HenuueliHple MarHUTOONHYECKHE SBIEHHA. | eHeparyis BTOPOH  ONTHYECKOI
TapMOHHKH B MAarHHUTOYMOPSAYEHHBIX KpHCTaliax. Busyamusanus adTHEeppoMarHHTHBIX
JloMeHOB. MarHuTHas BTopas ONTHYECKas rapMOHHKa B OTpakeHHH cBeTa. Hapyenne onepariu
HHBEPCHH Ha IIOBEPXHOCTH U UHTepdeiice.

(CP - 17 yacos)

Tema 5 —IIpuvieHeHHSI MATHHTHBIX MATEPHAJIOB

(nexyuu - 2 yaca)

MaruuTHas 3anuch ¥ cuuTeiBanue. JKecTkuil AucKk. [MraHTCKoe MarHeToCoNpoTHRIIEHHE.
Cnun-BonHoBbIe yerpoiictea CBY nmuanasona. MaruuTtoontuyeckue ycrpoiictsa. MHBapsL.
Marnetokanopuueckuit a)pext. MarHuTHOE OXJIAXKIEHHE,

(CP -17 yacos) |

5.2. Camocmoamensnan paboma acnupanma

CamocrostenbHas paboTa acnupaHTa BKIIOYAET MOBTOPEHHE JIEKIIMOHHOTO MaTepHaa
0 TeMaM, YTCHHE PEKOMEH0BAHHON JIMTEPATyphl H HAYYHOH IIEPHOIMKH, A TAKXKE H3ydeHHE

METOAUYECKHUX pexomeHnauHﬁ JUISL CAMOCTOSTENIEHOH paGOTBI.

6. OHEHOYHBIE CPEJACTBA JUISI TEKYIIETO KOHTPOJISI U IPOMEKY-
TOYHOMH ATTECTALIUA

6.1. Texymuii KoHTpoOIBL

Texymmii KOHTPOJIL MPOBOAMTCS exKeHenenbHo. Kpurepun (GOpMHpOBAHMS ONEHKH —
NIOCEIAeMOCTh 3aHATHH, AKTHBHOCTh CTYIEHTOB Ha JIEKIIUAX, YPOBEHD IIOATOTOBKH.

Texymas camocTosTenbHas paboTa aCIIMpaHTa HaNpaBJleHa Ha yIilyOlIeHHE U 3aKperieHne
3HaHHH, U pa3BUTHE NPAKTHYECKUX YMEHHIA.

6.2. IlpoMekyTOUHAS aTTECTANMS

[Ipomeskyrounas atrectamus npoBomuTcs B (opme 3auera. Kputepun ¢opmupoBanus
OIICHKH — YPOBEHb 3HAHUI NPOHIEHHOH YacTH Kypca.

KOHTI)OJII:HL[B BOIIPOCHI IJIA ATTECTALIHH

No KoHTpoJsibHBIE BONPOCHI

L; MarauTHEIT MOMEHT cBOOOIHOTO HOHA H HOHA B KPHCTAIIMYECKOM TIOJIE.
BbICOKOCTTHHOBBIE M HU3KOCITMHOBBIE COCTOSIHHSL. 3aMOpakuBaHHe OPOHTATLHOTO
MOMEHTA.

2, Teopus MonexynspHoro noss. MarHHTHBIH MOMEHT M MArHHTHAs BOCTIPHMMUYHMBOCTE
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aua-, napa-, geppo-, peppu- u antHdGeppOMarHeTHKOB.

3. MaruntHas cummeTpus. DeppHuTHl CO CTPYKTYPOH HINMHENHN, TpaHaTa, opTodeppHTHI,
rekcageppHThlI.

4. Crabple peppomarnetuku. [lone J[3510MHUHCKOTO.

5 Marnerusm 3d-meranios.

6. AMop(HbIe MAaTHETHKH U CIIMHOBBIE CTeka. OIHOJOMEHHBIE YaCTHIIBL.
Cynepnapamarsetusm.

7 OOMeHHOe B3aMMOJIeHCTBHE Ha IPHMEpE MOJIEKYJIBI Boopoaa. Moies [aiizenbepra.

8. KocBennoe o6MeHHOE B3aHMOIEHCTBHE.

9. [[neno4nbIe 0OMEHHO-CBSI3aHHBIE CTPYKTYPBI.

10. CriuH-opOuTaibHOE B3auMoeHCTBIEe. MarHUTHAS aHM30TPOIIHS, ee IPUPOLA H
(heHOMEHOJIOIrHYECKOE OIHCAHHE.

11 WHpyimpoBanHble MarHUTHEIM MOJIEM MarHUTHBIE ()a30BEIE EPEXOIBI

12. [Ipuunner o6pazoBanus oMeHoB. CTPYKTypa JOMEHHBIX CTeHOK Biioxa u Heers.
JIuanu u Touku biaoxa. CTabUIIBHOCTB MIOJIOCOBBIX H IMIMHAPHYECKHX MArHHTHBIX
JIOMEHOB.

L3, Ypasuenue Jlannay-JIudimna uist ABHKeHHS HAMATHHYEHHOCTH. MarHuTHBIE
PE30HAHCHI.

14. CnuHOBBIE BOJHEL DJIEKTPOIHHAMHKA IUIOCKUX 3JI€KTPOMATHUTHBIX BOJIH B
(eppumarneTike. MarHUTOCTATHYECKHE BOJIHBL

15. CaepxObIcTpEIii MarHeTH3M. Metoauka Pump-probe

16; Knaccuduxanus THHeHHbIX MArHHTOONITHYECKHX SBJIEHHH. MarHHTOONTHYECKHE
SIBJICHUS B IPOXOKICHUH H OTPaKEHHH CBETa

17 Hennneiinple Marautoonnyeckue asiaenus. ['eHepauus BTOpoii onTHYecKoif rapMOHHKH
B MarHUTOYNOPSAYCHHBIX KpHCTallIax. Busyanusanus antudeppoMaruHiTHBIX
JIOMEHOB.

18. MaruuTHas 3anuch u cunthiBanHe. JKécTkuit auck. CiuH-BoIHOBBIE yeTpoiictea CBU
Jiianasona. MarHUTOONTHYECKHE YCTPOMCTBA.

7. YYEBHO-METOAHMYECKOE U HUH®OPMAIIMOHHOE OBECIIEYEHHE
YYEBHOH JUCHUTITAHBI

7.1. JTumepamypa

OcHosHaa numepamypa:

1. bokos B.A. ®usuxa MarseTuxos: yueGHoe mocobue a71s By30B / B.A. Bokos — Cankr-
ITetepOypr:- Hesckuit auanekr, 2002 r- 271 c.

2. Jlannay JLJI. Teopernueckas ¢usuka: Tom VIIL. DiaeKTpoauHAMHKA CIUIONIHEIX Cpef /
JLJA. Jlanpay, E.M. Jludmmu, nox penaxuueii JLIT. TTutaeckoro - Mocksa: ®U3IMATIINT,
2001, - 651 c.

3. Kpununk I'.C., ®uznxa maruuteeix ssiaenuit / I.C. Kpununk Usn. MIY, 1976 r. u
1985 &

4. Kanmunnkoc B.A. CnuH-BoNHOBBIE yeTpoiicTBa u aXxo-mporeccopsl / B.A. Kamunukoc,
A.b. Yerunos, C.A. Bapy3aun, Mocksa, Pagnorexnuka, 2013 .

5. Cmomnenckuii I''A. ®epputsl U ux texuHudeckoe npumenenue”, / I'.A.CMmoneHCKHiT,
B.B.JIemanog. Hayka, 1975 .

6. lun36ypr C.JI., HeoOpaTuMble SBICHHS B CIHHOBBIX cTekiax. Mocksa: Hayka, 1989 —

152 c. (Corpem. I1po6i. husmkn).



7. T'ypeua A.J. MaruutHble KojeGaHUsI W BOJIHBI/ AT'I'ypeny u I".A.Mexos,
Hayxka, 1994 r.

Hononnumenvuaa numepamypa

1. Boncosckuii C.B., Marnetusm, Hayka, 1971 .

3. AManozemoB u J{x. Cronsyckd, “J[OMeHHble CTEHKH B MarepHaigax ¢
MUIHHAPUYECKIMU MarHUTHBIMH JIoMeHamu “, Hayka, 1994 r.

4. KII. Benos, A.K. 3Be3mun, A.M. Kanomuesa, P.3. Jleutun. OpHeHTAMOHHBIE
TIEPEXO/IB] B pe/IKO3eMENIbHLIX MarHeTHkax. Hayka, 1979 r.

5. AK. Zvezdin, V.A. Kotov. Modern Magnetooptics and Magnetooptical Materials.
Institute of Physics Publishing, Bristol, 1997.

7.2 UnTepHeT-pecypcenl

OTeuecTBeHHbIE )KYPHAJIBI:

1. ®u3KKa TBEPIOro TeJa, HIEKTPOHHAS BEPCHSI;

2. Du3KKa U TEXHHUKA I0JTYIPOBOIHHKOB, SEKTPOHHAS BEPCHSL;

3. XOT®; snektpoHHAs BEpCHS;

4. INucema B XKDTO anexrponnas BEpCHS;

5. Yenexu Gpu3HIECKHX HAYK 3I€KTPOHHAS BEPCHS

HuocrpaHHbIe ;KypHAJIBI:

1. Physical Review B (American Physical Society), anektponnas Bepcus;

2. Physical Review Letters (American Physical Society), anexrpornas BEpCHS;

4. Applied Physics A: Materials Science & Processing (Springer);

5. Central European Journal of Physics;

6. The European Physical Journal B Condensed Matter and Complex Systems
(Springer);

7. International Journal of Modern Physics B (World Scientific Publishing Company),
JIIEKTPOHHAS BEPCHS;

8. Journal of Physics and Chemistry of Solids (Elsevier (Science Direct), snexrponnas
BEpPCHsI;

9. Journal of Physics : Condensed Matter (UK Institute of Physics), anexrponnas
BEPCHUS;

10. Nanotechnology (UK Institute of Physics), anexTponnas Bepcus;

I1. Nature (Nature Publishing Group), snekrponnas sepcusi;

12. Nature Materials (Nature Publishing Group), anekrponnas Bepcus;

13. New Journal of Physics" (UK Institute of Physics), anextponnasi Bepcus;

14. Philosophical Magazine (Taylor & Francis Group), 371ekTponHas Bepcus;

15. Philosophical Magazine Letters (Taylor & Francis Group), aiekTposHas BepCHS;

16. Physica B (Condensed Matter) (Elsevier (Science Direct), anextponnas BEPCHS;
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17. Physica E (Nanostructures) ) (Elsevier (Science Direct), aniekTporHas BepeHsi;
18. Physica Status Solidi A (Wiley), anexTponnas sepcus;

19. Physica Status Solidi B (Wiley), snexrponnas sepcus;

20. Physica Status Solidi C (Wiley), anektponnas Bepcus;

21. Physica Status Solidi RRL (Wiley), anekrponnas Bepeus;

22. Solid State Communications (Elsevier (Science Direct), anekTposHnas Bepcus;

8. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHE YYEBHOH
JAUCHUITJINHBI

1. JlekuuoHHas ay U TOPHSL.

2. Mynstamenuinsii npoexktop 1 (wi) LCD nasens 60J1b10r0 pasmepa.

3. IlepcoHanbHBIit KOMIBIOTEP.

4. JlaGoparopusi ONTHYECKHX SBICHHH B CETHETOJIEKTPHYECKHX H MAarHHTHBIX
KpUCTa/IaX, HMMEIoIas COBpeMeHHOe O0OpyHOBaHHE JUIS  HCCIICIOBAHMS JMHEHHBIX W
HEJTHHEHHBIX ONITHYECKUX sIBJIEHHH B MAarHUTHBIX MaTepHallax.

5. JlaGopatopus KHHETHYECKMX SABJICHMH B TBEPABIX Tejlax IPH HU3KHUX TEMIEpaTypax,
HMEIoLass COBPEMEHHBIH  KPHOMArHUTHBIH KOMILJIEKC HM3MepeHHs (HU3HYECKHX CBOMCTB
KOHJICHCUPOBaHHBIX cpel PPMS-14, mnosponsmommit obecrnieunts H3MepeHHS (DH3MUECKHX
cBoiicTB B uHTepBale Temneparyp (0.4-400) K u MarHuTHBIX moneit 1o 14T B KpyriocyToYHOM
pexume. OCyIIECTBIATh KOMILIEKCHYIO XapaKTEPH3alHIO JJIEKTPHYECKUX, CBEpPXIPOBOIAIINX,
MarHuTHBIX, TEMJIOBBIX, TEPMOIIEKTPUYECKHX CBOHCTB HOBBIX MATEPHAIOB H KOMIIO3HTHBIX
CHCTEM IS CO3JJaHUs 3JIEMEHTOB 3JIEKTPOHHOM M CEHCOPHOH TEXHHKH.

6. JlaGopatopust ¢usuku (GeppouKoB, HMEIOIAs COBPEMEHHOE OBOPYIOBAHHE IS

HCCIIEIOBAHUS CBEPXOBICTPBIX MATHUTHBIX ABJIEHHIA.

ITporpamma pazpaborana:

BEJL.H.C., 1-p (uz.-mar. Hayk, Kpuuesios B.B.



