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1. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJILHOM
ITPOI'PAMMBbI

1.1. TpeboBanus K MpeABAPUTEIHHOM MOATOTOBKE O0YUYAIOIMINUXCS, MPEAIICCTBYIOIIHE
U COITYTCTBYIOIIUE TUCIUTUIHHBI, HA KOTOPBIX OCHOBBIBACTCS M3YUCHHUE JAHHOM:

JUCIUIUIMHBI IPOTPAMMBI MarucTpaTypsbl:

Hnocmpanmwiil A3vIK;

Memooonozus u Memoowvl HAYYHBIX UCCIEO08AHUIL;

Ob6vexmuo-opueHmupo8anHoe NPOCPAMMUPOBAHUE,

Komnvromepnoe mooenuposanue 6 gusuxe;

Hayunwiii cemunap;

OnexmponHvle pecypcuvl U yugposvie mexHonro2uu 8 00paA306aHuU,

Coepemennvie HAHOMEXHOIO2UU,;

Dusuka 8vlCOKUX IHEpeUll,

Komnvromepusvie cpeocmea ananusa 3kCnepumeHmanbHbix OaGHHbIX

Cneyuanvhvie Memoobl peutenuss uauueckux 3a0ay.

1.2, JlucuumiuHbBl W TPAKTHKH, [ KOTOPBIX OCBOCHHUE JAHHON JHCHUIUIMHBI
HEO0OXOMMO KakK MPEIIeCTBYIOIICE:

IIpoussoocmeennas: npedoOunioMHas NPAKMUKA;

IIpousso0cmeennas npakmuKa: HayyHO-Uccie008amenbckas paboma,

Iloocomoska u 3awyuma BKP: mazucmepckou ouccepmayuu.

2. OIIMCAHMUE JUCHHUITVIMHBI

2.1.  OOmas XxapaKTepPUCTHKA

HawnmMeHoBaHue mokazarens 3HaveHue MmoKa3arens
HasBanne oOpa3oBareabHON IPOTrpamMMbl 03.04.02 ®usnka (Marucrepckas rmporpamma;
Kommerorepras ¢uznka)
udp u Ha3BaHUE B COOTBETCTBUU C yUeOHBIM b1.B./IB.2 ®u3nka MarHUTHBIX SIBJICHUH U
TUTAHOM BBICOKOTEMIIEpPAaTypHasi CBEPXIPOBOJIUMOCTb
YacTb 00pa3oBaTeIbHON IPOrpaMMEl Bapuarusnas yacTb
KonmuecTBo 3a4eTHBIX equHuUI] / BCEr0 4acoB 4144

2.2.  PacnpezneneHue 4acoB 10 epuoaaM o0ydeHus

O011ee KOJIUIECTBO YACOB
o = caMoCTosN-
®opma o 3 N
> 2 Jekuu- | jgadopa- | mpakTu- TeJbHOMU dopma
00y4eHus & = BCEro
s OHHBIX | TOPHBIX | YeCKHX padoTsl + KOHTPOJIsI
KOHTAaKTHas
OuHas 2 3 13 39 92 144 SK3aMeEH

3. HEJU JAUCHOUTTJIMHBI

Cohopmuposams y 6y0ywux mMacucmpos oCHOBHbIX NPedCcmagienuil 8 ooracmu Haubonee
nepeoosvixX MeopemuyeckKux nPeonoioNCeHUll U papadomox no Qusuke MAeHUMHBIX A6IEHUL U
Qusuke HUBKUX mMeMnepamyp, a maxdxce CNnocodoax NOAYYeHUs 6blCOKOMEMNEePAMYpPHbIX
CBEPXNPOBOOHUKOS U NEPCNEKMUBAX UX NPAKMUYECKO20 NPUMEHEHUS.
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Hamo npedcmasnenue 0 co8peMeHHbIX MeoPemuiecKux npedcmagieHusx o napa-, oud- u
peppomacnemuzme Mmemannos u oudiekmpuxos. I[Ipoananusuposamv paziuyHvie 1eMeHmMbl
MACHUMHOU —~ CIMPYKMYPbl U  Npoyecco8 HAMASHUYUBAHUS  (PeppoMacHemuKos, O0amo
npeocmaesienue 0 MHO2ONOOPEULeMOYHbIX MACHEMUKAX: (peppumax-ununensx, ¢eppumax
epanamax, eekcageppumax u Op. Paccmompems nosedenue MAHUMOYNOPIOOUEHHBIX
KpUCMATIO8 6 NePeMeHHOM MacHumHom none. Jamov ¢henomeHonocuveckoe onucanue
MEPMOOUHAMUKU U INEKMPOOUHAMUKU CEEPXNPOBOOHUKOS8, OCHO8 MUKPOCKORUYECKOU Meopuu
CBEPXNPOBOOUMOCINU, GKIIOYAsL MYHHEIbHbIL ddexkm 8 c8epXxnposooHuKax u d¢gexm
Iocozepcona,  ocobenHocmu  npuMeHeHus  C8epPXNPOBOOHUKO8 6  INeKMPOHUKE U
anekmpomexuuxe. Jlamv nousmusi 006 OCHOGHble MUNAX U  PUBUYECKUX  CBOUCMBAX
BbICOKOMEMNEPANTYPHBIX C8EPXNPOBOOHUKOS, O3HAKOMUMb c OKCUOHBIMU
BbICOKOMEMNEPANYPHLIMU CEEPXNPOBOOHUKAMU, OAMb MeOPemuyecKue OCHOBbL 6 MEXHOI02UU

nonyuenusi BTCII paznuunsix cocmasos.

4. KOMIIETEHIIUX OBYYAIOHEI'OCH, ®OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHMSA KOMIIOHEHTA OBPA30OBATEJIBHOU ITPOI'PAMMBI, UX
NHANKATOPBI U IINTAHUPYEMBIE PE3YJ/IbTATBI OBYUEHUSA

Komnerenuuu

Nuauxkaropsl

Pe3yabTarsl 00yueHus

IIK-2. CriocobeH nmpoBoanuTh
Hay4YHbIE UCCIIEOBAHHS B
n30paHHOl 00IacTu
SKCIEPUMEHTAIBHBIX U (UIIH)
TEOPETHYECKUX (PU3MIECKUX
HCCJIEI0OBaHUIi ¢ TOMOLIBIO
COBpPEMEHHOW PHUOOPHOH 06a3HI (B
TOM YHCIIE CIIOKHOTO (PU3MIECKOTO
00opynoBaHus) U
MH()OPMALMOHHBIX TEXHOJIOTHH ¢
YYETOM OTEUECTBEHHOTO U
3apyOeKHOTO OTIBITA.

[1K-2.12 Opranusyer
cO0p, U3yUeHUE HAYIHO-
TEXHUYECKOH
WH(GOPMAITUH TI0 TEME
HCCIIEIOBAHUMN U
MIPOBOJUT Hay4YHEIE
HCCJICIOBAaHMS B 00JIaCTH
OMAuBTCIL.

[IK-2.12.1 Wwmeer mpencTaBieHUss o
METOANKAX U TCXHOJIOTUAX (I)I/I?:I/I‘IGCKI/IX
HCCIIEJOBAHMI C ITOMOIIBIO
COBPEMEHHOTO 00opyIoBaHHS 5
Croco0eH (OpPMHUPOBATH HCCIICAOBAHUS
Ha OCHOBC COBpCMCHHBIX E)JICKTpOHHI)IX
CpeICTB, TPOBOAUTH  HAOJIOJCHUS,
I/I3MepeHI/IH nu paC‘-ICTI)I.

I1K-2.12.2 VYmeer 000011aTh
OTCYECTBCHHBIN U 3apyOCIKHBIN OMBIT MO
TEMaTHKE MPUKIATHBIX HAYYHBIX
HCCIIEIOBaHMM B 00JacTH  CBOEH
poheCCHOHANBHON ICATEILHOCTH.

[1K-2.13 OcymecTBisieT
JeTaJbHBIN aHAJIN3
Pe3yJIbTATOB MPHUKIIATHBIX
HAy4YHBIX HCCIICIOBAHHN B
0071aCTH MAarHUTHBIX
SIBIICHUH 1 3PPEKTOB.
YmMeer onpenensiTh
00acTh panMoHAIEHOTO
BO3MOXKHOTO BHEJIPCHUS
pe3yJbTaTOB HAYYHBIX
HUCCJIEIOBAHNN B CBOEH
poheCCHOHATBHOMN
ESITENHHOCTH.

[1K-2.13.1 VmeeT HaBBIKH OTIpECICHUS
chep BHEAPCHUS pe3ybTaToB
NPUKJIaTHBIX HAYYHBIX MCCIIEIOBaHUN B
objactT cBoeil  mpodeccHoHaTbHON
JIeSITETIbHOCTH.

[MK-2.13.2 YmMeeT npoBOANUTH HAaydHBIE
HCCIIE/IOBAHMS, JlaBaTh
COJICPYKATEIHLHYIO HHTEPIPETAIHIO
NOJYYEHHBIX PEe3yIbTaTOB M BHEIPATH
uX B pa3iuuHbie  cdeprl  CcBoeH
MpodheCCHOHANBHON IEATEITILHOCTH
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ITPOI'PAMMA JUCHHUIIJIMHBI

Ha3Banue Tembl \

Kparkoe conepxkanue TeMbl (BOIPOCHI TEMbI)

Pa3zpea 1.

1. ITapa- u fuaMarHeTusMm.

1.1. MarnuTHsle XapaKTEPUCTUKH. TepmoauHamMuueckue
COOTHOIIIEHUS.
1.2.  CrpoeHue DIIEKTPOHHBIX  O0OJOYEK TMEPEXOJHBIX W

penKO3eMeNbHBIX HOHOB.

1.3. TTapa- u quamar{eTu3M CBOOOIHBIX HOHOB.
1.4. [Tapa- 1 TuaMarHeTU3M METAJJIOB.

1.5. Teoperuko-rpymnmoBas  Ki1accupukaims
YpOBHEH MOHOB B KpUCTaJLIaX.

1.6. Teopus KPUCTATITUIECKOTO MMOJIsI. MOJIEKYIIpHBIE OpOUTAIIH.
1.7. MarnutHble CBOMCTBA HOHOB B KpHCTaJIaX.

SHEPreTUYECKUX

2. ®eppOMarHeTU3M.

2.1. Teopus monekynspHoro nois Belicca.

2.2. Monekyna Bogopoaa u 00001ieHne reopun Ha N aToMOB.
2.3. Mogens @penkens-IelizenOepra. CiuHOBBIE BOJIHBI.

2.4. 30HHas TEOpUSI METAJLIOB.
2.5.  Teoperuko-rpymnmnosas
COCTOSTHUH B MeTaJUIax.

2.6. Kputepuii peppomaraernsma 3d-meramioB. KocBeHHBIN 0OMEH
B (Qeppoaudnektpukax. OOMeH uepe3 AJIEeKTPOHBI MPOBOJUMOCTH.
(s-d) obmennas Mo, BOHCOBCKOTO.

KJIaccu(uKamusi — SIEKTPOHHBIX

3. JlomeHHas CTpyKTypa H
IIPOLIECCHI
HaMarHUYUBaHMSL.

3.1. DHeprus 0OMEHHOT'0 B3aUMOCHCTBUS.

3.2. MarnuTHas Kpuctawiorpadudeckas aHu30TPOTIHSL.

3.3. Marautoynpyras u MarHUTOCTaTHYecKas sHeprusi. JlomeHHbIe
IPaHUIIBI U JOMEHHAS CTPYKTYpA.

3.4. Ypasuenue Jlanpay-Jludmmuna.

3.5. Ilpoueccsl cMemeHUs JOMEHHBIX TpaHMULl M IPOLECCHI
BpallleHHs] BEKTOpa HAMAarHUYEHHOCTH. TOHKHE (eppOMarHUTHBIC
IUICHKH.

4. MHoronozapemeTroyHble
MarHeTUuKH.

4.1. AHTH(EppOMarHeTHKH.

4.2. CnaOsie peppomarneTuku. @eppuThI-IIITHHETH.

4.3. Teopus peppomaraeruzma Heerst.

4.4. ®epputbl-rpanathl. ClI0)KHbIE MATHUTHBIE CTPYKTYPHI.

5. TloBemeHne MarHuTHBIX
KPUCTAJUIOB B NEPEMEHHBIX
MATrHUTHBIX TOJISAX.

5.1. ®eppoMarHuTHBINA U EeppUMArHUTHBIN pe30HaHC.

5.2. MarHuTHbBI pe3oHaHC B aHTU(EpPpOMarHeTUKaX M CIAObIX
beppomarHeTukax.

5.3. Pe3oHaHC U penakcanysi JOMEHHBIX TPAHULL.

5.4. Marnutoontuueckue 3¢dextol. MccnegoBanne MarHUTHBIX
KPHUCTAJIJIOB MArHUTOONTHYECKUMHU METOJAMH.

Paznen 2.
6. OcnoBuble cBolictBa | 6.1. UcToprsi OTKpPBITHS CBEPXIPOBOANMOCTH.
CBEPXITPOBOHUKOB. 6.2. MarouTHbBIE CBONCTBA CBEPXIPOBOJIHUKOB.

6.3. TepmoguHaMuKa CBEPXIPOBOAHUKOB.

6.4. BeicokoTeMIiepaTypHasi CBEpXIPOBOIUMOCTb.
7. JInnennas 7.1. Pa3BuTHe TEOpUN CBEPXIIPOBOIUMOCTH.
ANEKTPOANHAMUKA 7.2. YpaBHenue JIOHTOHOB.
CBEPXIPOBOHHKOB. 7.3. HenokasibHas 2IEKTPOAMHAMHUKA CBEPXIIPOBOIHUKOB.

7.4. KBaHTOBaHME MAarHUTHOT'O ITOTOKA.
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8. Pacnipenenenue
MarHMTHOI'O IOJIS B

8.1. IInacTuHa B mapasiesbHOM MOJIE, TJIACTUHA C TOKOM, IJIEHKa
HaJ[ 9KPaHOM.

CBEPXIIPOBOIHUKAX. 8.2. Kunernueckass M”HAYKTUBHOCTb. KOMIUIEKCHAs NMPOBOAMMOCTD
CBEPXIIPOBOIHUKA.
8.3. CkuH-3deKT 1 MOBEPXHOCTHHIA UMITCIAHC.

9. Teopus 9.1. CBoboaHAst PHEPTHUS CBEPXIIPOBOIHUKOB.

CBEPXIIPOBOJIUMOCTH 9.2. YpaBuenus ['unzOypra-Jlannay.

['un36ypra-Jlannay.

9.3. JlnuHa KOT€PEeHTHOCTH U TTyOMHA IPOHUKHOBEHHS.

9.4. DHepruss TpaHUIBI pazgena MeXAy HOpPMalbHOM U
CBEPXIIPOBOAIICH (hazamu.

9.5. Kputnueckoe 1ojie TOHKOM IMJIEHKH, KPUTUUECKUH TOK TOHKOM
TIJICHKH.

10.  CBepxnpoBOAUMOCTb
BTOPOI'O pPoja.

10.1. [Tone oAMHOYHOTO BUXPS, TIEPBOE KPUTUUECKOE MOJIE.

10.2. BzaumopeiictBue  BHXpEH, BTOPOE€ KPUTHYECKOE IIOJIE.
KpuTtnyeckuii TOK, TMHHUHT.

10.3. ®wusuueckue cBoOiicTBa U Kpucramiorpaduyeckas CTPyKTypa
BTCII-cuctem.

10.4. HeoObruHble HOpMaNbHBIE CBOMCTBA U (azoBas auarpamma BTCII-
CHCTEM.

11.
Teopus
CBEPXIPOBOAUMOCTH.

MI/IKpOCKOHI/I‘ICCKaH

11.1. Dnekrpon-poroHHoe B3aumopelicTeue. OCHOBHOE COCTOSIHUE
CBEPXIIPOBOHHKA.

11.2. CriekTp 37€eMeHTapHbBIX BO30YXKIECHUN CBEPXIPOBOIHUKA.

11.3. He3aryxatoumii Tok u 3¢ dext MeiicHepa.

12. TynnenbHbiil 3 dexT B
CBEPXITPOBOHHUKAX.

12.1. TIlepexon MeTamI-U30JIATOP-METaI,
U30JIATOP-CBEPXIIPOBOIHUK.

12.2. Ilepexo1 CBEpXITPOBOAHUK-U30JIATOP-CBEPXITPOBOIHHUK.
12.3. JleTekTUpOBaHUE AJIEKTPOMATHUTHBIX BOJIH.

nepexox  MeTal-

13. Dddext JIxo03edcona.

13.1. I)x03e(hcOHOBCKOE TYHHEITHUPOBAHUE.
13.2. Cranmonapuslii a3¢ ekt [Ixozedcona.
13.3. Hecrammonapnsriit a¢gdext Jxo3edcona.

6. CTPYKTYPA U COAEPKAHUE JUCHUTIJINHBI

6.1. ®opma oOyueHHs — O9HAsA, Kypc — 2, ceMecTp — 3
KoanuecTBo 4acoB
HaumeHoBaHus pa3aeoB U TeM Jleku. | Jladop. | Ilpakrt. | CPC+ | Bceero
KOHT

Paznea 1.
1. [lapa- u TuamaraeTusm. 1 3 7 11
2. deppoMarHeTu3M. 1 3 7 11
3. JloMeHHas CTpyKTypa U IPOIECChI 1 3 7 11
HaMarHMYMBaHUsI.
4. MHoronoapeneTo4YHble MarHeTUKH. 1 3 7 11
5. IloBeneHNEe MarHUTHBIX KPUCTAJJIOB B 1 3 7 11
MIEPEMEHHBIX MATHUTHBIX TTOJISIX.
Paznen 2.
6. OCHOBHEIE CBOMCTBA CBEPXITPOBOTHUKOB. 1 3 7 11
7. JIuHeiiHas 3J1eKTPOAMHAMHKA 1 3 7 11
CBEPXIPOBOIHUKOB.
8. Pacmipenenenre MarHuTHOTO OIS B 1 3 7 11
CBEPXIPOBOJIHUKAX.




9. Teopus cBepxnpoBoaumoct [ uH30ypra- 1 3 7 11
Jlannay.

10. CBepXIIpOBOIUMOCTH BTOPOTO POJIA. 1 3 7 11
11. MukpockonuIecKast TCOpHs 1 3 7 11
CBEPXMPOBOJIUMOCTH.

12. TynnenbHbIH 3()(EKT B CBEPXIPOBOAHUKAX. 1 3 7 11
13. Db dexr dxo3edcoHa. 1 3 7 11
OK3aMeH 1 1
HUTOI'O 3A CEMECTP 13 39 92 144

7. OIEHOYHBIE MATEPHAJIBI (CPEACTBA) JJIA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, MIPOMEXYTOYHOM ATTECTALIUA

7.1.  KoHTpoJbHBIE BONPOCHI
Paznen 1

CrpoeHue 1eKTPOHHBIX 000JI0YEK EPEXOAHBIX U PEIKO3EMENIbHBIX HOHOB.

[Tapa- n quaMarHeTH3M CBOOOIHBIX HOHOB.

[Tapa- n AuaMarHeTH3M METaJIOB.

Teoperuko-rpymmoBas KiacCH(pHUKAIKI YHEPTETHUECKUX YPOBHEH HOHOB B KPUCTAJIIAX.

Teopust KpUCTAIIIMYECKOTO OIS,

MarHuTHbIE CBOMCTBA HOHOB B KPUCTAJUIAX.

Teopus MonekyisspHoro noJist Belicca.

Monens @penxkens-I eiizenoepra.

CriuHOBbIE BOJIHBI.

10. 3oHHAas TEOPHS METAILIOB.

11. TeopeTuko-rpymnmoBas Kiaccu(uKalus 3I1eKTPOHHBIX COCTOSIHUN B MeTalIax.

12. Kpurepwii peppomaraeruzma 3d-MeTamios.

13. KocBeHHbII 00MEH B PeppoaudIESKTPUKaX.

14. (s-d) oomenHast Mmojiesib BoHCOBCKOTO.

15. DHeprust 0OMEHHOI0 B3aUMOICHCTBUSI.

16. MarautHas Kpuctaiorpadudeckas aHH30TPOIIHSL.

17. Marautoynpyras ¥ MarHUTOCTaTU4eCKasl SHEPTUsl.

18. JloMeHHBIE TPaHUIIBI U JJOMEHHASI CTPYKTYDA.

19. VpaBuenue Jlangay-JIugpmmuna.

20. ITpormecchl cMemeHus TOMEHHBIX TPAHUI] U TIPOIIECCHI BPAIICHHUS BEKTOPa
HaMarHUYeHHOCTH.

21. Tonkue GpeppOMarHUTHHIE IJICHKH.

22. AHTH(EeppOMarHeTHKH.

23. Cnabble (hepppoOMarHeTHKH.

24. ®eppUTHI-LINHUHENH.

25. @eppuThI-TpaHATHI.

26. Cno’kHbIe MArHUTHBIE CTPYKTYPHI.

27. Teopus eppomaraeruzma Heedst.

28. ®eppoMarHuTHbIN U eppUMAarHUTHBIA PE30HAHC.

29. MarHuTHBII pe30HaHC B aHTH(EepPOMAarHeTHKax M CIa0bIX (peppoMarHeHTHKaX.

30. MarauTtoonTtuueckue 3(HeKThI.

31. UccnenoBanne MarHUTHBIX KPUCTAJUIOB MATHUTOOII THYECKUMHU METOIAMH.
Paznen 2

32. TepMoMHAMHKA U MAarHUTHBIE CBOWCTBA CBEPXIPOBOJIHHUKOB, Pa3BUTHE TECOPHUHU
CBEPXIPOBOAMMOCTH.

33. YpaBuenue JIoHI0HOB.

CoNoOA~WNE



34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

50.
51.

52.
53.

54.
55.
56.

57.
58.
59.

60.
61.

62.
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KommuiekcHast npOBOAMMOCTb, KWHETUYECKAsi HHAYKTUBHOCTh CBEPXITPOBOIHUKA.
CkHH->QPEKT 1 TOBEPXHOCTHBIN UMIIEAHC B CBEPXIIPOBOIHUKAX.

VYpasuenus ['un3z0Oypra-Jlangay.

JlimHa KOTepeHTHOCTH, IITyOuHa MPOHUKHOBEHUS, cBepXxnpoBoanuku I u Il pona.
Kputndeckoe mnosue u KpUTHYECKUM TOK TOHKOW CBEPXIPOBOJIAIICH MIICHKH.

[Tosie 0 IMHOYHOTO BUXPS, MEPBOE KPUTHUECKOE I10JE€ CBEPXIIPOBOJHUKA BTOPOIrO POJA.
B3aumoneiicTBrue BUXpel, BTOpoe KpuTUUECKOe 1oJie cepxmnpoBoanuka I pona.
Kpurtnueckuii TOK B CBEPXIPOBOAHUKAX BTOPOIO POJA.

OneKTpoH-(OHOHHOE B3aUMOJICHCTBIE, OCHOBHOE COCTOSIHHE CBEPXIIPOBOTHUKA.
CriexTp 3eMeHTapHBIX BO30YKICHHH CBEPXIIPOBOHHKA.

TynuenbHbIN 3G (HEKT B CBEPXIIPOBOJHUKAX.

JI>x03e(cOHOBCKOE TYHHETTUPOBAHHE.

CranuroHapHbIi 1 HecTanmoHapHbIi 3 dekTol Jkozedcona.

Hctopus otkpeitus ceepxnpoBoaumoctu u BTCII.

Kpucrannnueckas u 30HHas CTPYKTypa TBEPABIX TEII.

OcHoBHble THIBI KpucTasunueckux crpykTyp BTCII, ocHOBHOI 31eMeHT U MOOUIIbHAS
MOAPEILIETKA.

Oco6ennoctu 3ouHO0U cTpyKTYphl BTCII. [ToBepxnocts ®epmu metamios u BTCII.
OcHOBHBIE METO/IbI M3yueHUs KpucTamumueckon cTpykrypsl BTCIIL. Kpurnueckue
napamerpsl BTCIIL.

OcoGennoctu xumuueckoi npupoast BTCII.

Menb-KuciopoaHble IEPOBCKUTHBIE OJIOKU U JIETKO MOJISIPU3YIOLINECS HOHBI B CTPYKTYpE
BTCIL.

XuMuyeckas cliokHOCTh U npoOiemsl noayueHuss BTCII ¢ 3aganHbIMu cBOMcTBaMH.
OcoOeHHoCTH (DPU3UUECKUX U CBEPXIPOBOIAIINX CBOMCTB.

®a30Bbl€ COOTHOLLIEHUS U aHAJIN3 NEPCIIEKTUB pa3pabOTKHU HOBBIX METOOB MOJyUEHUS
BTCII-matepuanos.

Karronnsiit u annoHHbIl coctaB u cTpykrypa BTCIIL.

3aBUCUMOCTB CTPYKTYpPBI TBEPJIOTO PACTBOPA OT KATUOHHOTO M aHUOHHOI'O COCTaBa.
Bucmyrossie BTCIIL, prytHuku. "XuMuuyeckoe qaBiaeHue" 1 reoMeTpuieckasi CTabMiIbHOCTh
ctpykrypsl BTCII.

Mertoast cunteza BTCII-¢a3 u nonyuenue BTCII-maTepuainos.

Huarpammsbl Time-Temperature-Transformation kak MeTo1 KOHTPOJIS TBEPAOHa3HOTO
pacnaga BTCIIL.

Kpunoxumunueckas u RESS texnonorus. JIEHTBI, TOHKHE IIIEHKH, KEpaMHKa U
MOHOKPHUCTAJLJIBI.

7.2. TeMbl NHCbLMEHHBIX PadOT (THMBI 32/12Y)
KonTposnbHbIe paboThI IO MPaKTUKE TEMaM:

— H3yyeHue TemmepaTypHBIX 3aBUCHMOCTEH MAarHWTHOW BOCIPUUMYHUBOCTH
rapaMarHeTHka, peppoMarHeTika, antTudeppoMarHeTuka.

— IIpoHMKHOBEHNE MarHUTHOTO IOJIL B CBEPXIPOBOJHUK. Buxpu.

— 3aBHCHMOCTb M€pHO0/1a OCLMIUISLIMNA OT BHEIIHETO MAarHUTHOTO ITOJISL.

— OOmeHHoe B3aumojeiictBue u  ero »Heprusa. KocBeHHoe oOMeHHOe
B3aUMOJICICTBUE. CrniuH-opOuTanbHOe B3aMMO/IEIICTBHE. MaruutHoe
JUIIONBbHOE B3auMoeicTBre. CBEpXTOHKOE B3amMoOJelcTBUE. BzammoperncTBue
J3anommHckoro-Mopus.

— Pacuer ypoBHEW SHEpruM HMOHOB TPYHNIIBI JKeje3a B KPUCTAUIMYECKOM II0JIE
nuranaoB. Pacuer adextuBHOTO g-hakTOopa.

— Teopus da3zoBbix nepexonos Jlannay.
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— @eppoMarHuTHBIN pe3oHaHC (0€3 ydera 3aTyxaHusd W C YYETOM 3aTyxaHHs).
Brnusane pasMepoB 00pasiia, aHW30TPONHUH, JOMEHHOM CTPYKTYphl Ha
PE30HAHCHYIO 4acTOTY.

— MaruuTHble BellecTBa B IEPEMEHHBIX MAarHUTHBIX MOJSIX. YpaBHeHue Jlanmay—
JInpuuna—I uns6epra. TeH30p MarHUTHOM BOCIPUMMYMBOCTH W MAarHUTHOU
IIPOHUIIAEMOCTH.

— Pe3onanc u penakcanusi JOMEHHBIX TpaHHll. PenmakcanuoHHblE NpOIECCH B
beppomarneTukax. MarnutHas Bs3KocTh. IlpenenbHas CKOPOCTh JBUKCHHS
IpaHuLl.

— IlpoponpHas u nonepeyHas BOCOPUUMYUBOCTb, UX TeMIIEpaTypHasi 3aBUCUMOCTb.
Crniun-ron u ciuH-(Qaun nepexosl. AHTH(EPPOMArHUTHBIE BEIIECTBA.

— @eppuThl CO CTPYKTYpOHM TpaHara, IINUHENHU, TeKCaroHalbHble (EePPUTHI.
I'enukonnansubie MarueTuku. [Ipumenenue GeppuToB B TEXHUKE.

— Cna6bsrii peppomaruerusm. Touka Mopuna. BzaumonetictBue J[3s10MmMHCKOTO—
Mopus. [ToBenenue ciadbix (peppoMarHeTHKOB BO BHEIIHEM MarHUTHOM IIOJIE.

— JIBW>KeHHME MarHUTHOTO MOMEHTa B IOCTOSSHHOM M TIEPEMEHHOM MAarHUTHBIX
MOJIAX. OIEKTPOHHBIM MapaMarHUTHBIA pe3oHaHC. SAepHbIi  MarHUTHBII
pe30HaHcC.

— CeepxmpoBoaumMocTb. CBEpXMpPOBOJHUKM TMEPBOrO W BTOpOoro poxaa. Ux
MarHuTHbBIE CBOWCTBA.

KOHTpOJ’ILHaﬂ pa60Ta II0 IIPOBEPKE TCOPCTHUYCCKUX 3HaHHH — 1O BCEM TEMAM, C
HCIIOJIb30BAHUEM YKA3aHHBIX BBIIIC KOHTPOJIBHBIX BOIIPOCOB.

7.3.  Oo0pa3sen cojep:kaHusi IK3aMEHAIHOHHOT0 OWJieTa (MPH HAJMYHHM IK3aMeHA
10 AU CHUIJINHE)

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Ilapa- u auamarHeTH3M CBOOOJHBIX HOHOB.
2. TyHHenbHBINA Y3PPEKT B CBEPXIPOBOTHUKAX.
3. BbUMCINUTE TEMI0EMKOCTh U MATHUTHYIO BOCIIPUMMUYHUBOCTB Ta3a Bojopoja npu T # 0.

B CJIydac BCIACHUS yqe6Hor0 mnmponecca € UCIIOJIb30BAHHUEM 3JICKTPOHHOTO O6y‘IeHI/I}I n
JUCTaHIIMOHHBIX O6p330BaTeJ'II>HI>IX TCXHOJ’IOFI/II\/JI, COZACPIKaHUC OujeTa MOXKET OTJIHYATLCS OT
MMPUBCACHHOTO.

8. PACHHPEJAEJEHHUE BAJIVIOB, KOTOPBIE NIOJYYAIOT OBYYAIOIIUECSA

OOmiast olleHKa 3HaHUM O0yyaromMXCs MO TUCHUIUIMHE mpoBoauTcs mo 100-0ammpHON
HIKaJe HUCXOJ W3 MaKCUMyMa, MPHUBEACHHOro B Tabiuie Huxke. OpraHu3alioHHO-y4deOHas
paboTa B ayIWTOPHH OLIEHMBACTCS HAa OCHOBE TAKUX KPUTEPHUEB KaK IMOCEHIAEMOCTh 3aHATHIA,
CBOEBPEMEHHOE M KaueCTBEHHOE BBINIOJHEHUE JIOMAIHUX 3aJaHHil, aKTUBHOCTb BO BpeMs
NPOBEICHUS JIEKIIMOHHBIX M MPAKTUYECKUX 3aHATHH (ydacTHe B OOCYXJEHHUH TEKYILEro Hu
IPOIIEHHOr0 MaTepuaia, peleHne 3a1ad 1 T.11.).
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8.1. Cemectp 1

Homepa pazgenoB Buasbi pador MakcumaibHoe
KOJIHYeCTBO 0AJL10B
Opranu3aiiioHHO-y4eOHas paboTa B ayAUTOPUH 5
CaMocTosiTenbpHas paborta 5
1,2 KouTpoibHbie pabOTHI 110 IPAKTHUKE 20
KontponbHas paboTta 1o TeoOpeTHIecKOMY 30
Marepuany
HUTOI'o 60
JK3aMeH 40
OO0mmii HTOT 32 CEMeCTp 100

CooTBeTcTBYE 0AJLIOB OLIEHKE

OrieHKa 110 MATHOAIILHOM IIKaJIe
Konnuectso 6amios u3 "
100 ECTS Ok3ameH, nuddepeHInpoBaHHbIN 3ayer
3a4eT

90-100 A OTJIUYHO 3a4YTEHO
80-89 B 3a4YTEHO
75-79 C xopoto 3a4TeHO
70-74 D 3a4TEHO
60-69 E yIOBIETBOPUTEIHLHO B,
35-59 FX HE 3a4TEHO

0-34 = HEYJIOBJICTBOPUTEIILHO -,

9. OBECIIEYHEHHUE OBPA30OBATEJIbBHOI'O NTPOLECCA JJIs JINL C
OI'PAHUYEHHBIMU BO3MOXKHOCTAMMU 31JOPOBbs 1 UHBAJINIOB

B xone peanu3zanuu TUCHHUILTHHBI UCIIOJIB3YIOTCS CIEAYIOIINAE JOMOIHUTEIbHBIC METOIBI
00ydYeHUsI, TeKYIIEro KOHTPOJISl YCIIEBAEMOCTH M MMPOMEKYTOYHON aTTeCTAIlMH OOYJarOIIUXCS B
3aBUCHUMOCTH OT UX UHIUBUAYAIbHBIX OCOOEHHOCTEH:

1) JUISL CTICTIBIX M CIIA0O0BUIAIINX

- neKuud oQOpMIISIOTCA B BHJIE DSJEKTPOHHOTO JOKYMEHTAa, IOCTYIMHOTO C
MTOMOII[HI0 KOMIIBIOTEPA CO CIEIUATH3UPOBAHHBIM ITPOTPAMMHBIM 00€CIICUCHHUEM;

- JUIS ~ BBIMIOJHEHHWS  3aJlaHus TpU  HEOOXOAMMOCTH  MPEJOCTaBISETCS
YBEJIIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaK)Ke MCIIOIH30BAHUE COOCTBEHHBIX YBEITUIHBAFOIIHX
YCTPOMCTB;

- MUCbMEHHBIC 33JIaHusT ODOPMIISIOTCS YBEIIMYCHHBIM IPUDTOM.

2) JUIS TITYXUX ¥ caOOCTBIIIAINX

- JIEKIIUU 0POPMIISFOTCSI B BHJIE DJIEKTPOHHOTO JIOKYMEHTA,

- MMCbMEHHBIE 3a/IaHUs BHIMOIHIIOTCS Ha KOMITBIOTEPE B MUCbMEHHOM (opME;

- 9K3aMEH TIPOBOJUTCS B THCHBbMEHHOH (OpME HAa KOMIBIOTEPE; BO3MOXKHO
npoBeqieHne B popmMe TeCTUPOBAHUS.

3) JUTSL JIUI] ¢ HAPYIIICHUSIMHA OTIOPHO-IBUTATEIILHOTO aIlapara;

— JIeKuuu Oo(OPMIISIOTCS B BHJIE OJIEKTPOHHOTO JOKYMEHTa, IOCTYIMHOTO C
MTOMOIIHI0 KOMIIBIOTEPA CO CIEIUATH3UPOBAHHBIM ITPOTPAMMHBIM 00€CIICUCHHUEM;

— MMCEMEHHBIC 33JIJaHUS BBIIOJHSIOTCS Ha KOMIBIOTEPE;

- 9K3aMEH U 3a4€T MPOBOAATCS B YCTHOW (pOpMe MM BBITIOJTHSIOTCS B TUCHMEHHON
¢dopme Ha KOMITBIOTEPE.

[Ipn HEOOXOIMMOCTH TIPEIyCMATPUBACTCS YBEIWYCHHE BPEMEHH JUIS IOJATOTOBKH
OTBETA.
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[lponexypa mpoBeAeHHMS  NPOMEXKYTOUYHOHW  aTTECTAllMM  JUIL  OOYYaroIIuXcs
YCTAQHABIMBACTCS C Y4YETOM HX HMHIMBUAYAJIBHBIX TCHUXO(U3UYECKHX OCOOEHHOCTEH.
[TpoMexxyTouHast aTTECTalUsI MOKET MIPOBOAUTHCS B HECKOJIBKO ITAIIOB.

[IpoBenenue mpoueAypbl OIEHHBAHUS PE3YJIbTAaTOB OOYUYCHHs JIOMYCKAeTCs C
UCTIOJIb30BaHUEM JMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaeTcs A0CTyN K WH(POPMAIMOHHBIM U OMOIHOrpadMuecKuM pecypcam B CETH
Wurtepuer g kaxaoro oOywaromerocss B (opMmax, aJanTHPOBAHHBIX K OTPAaHMYCHUSM HX
3JI0pOBbBsI U BOCTIPHATHS HHPOPMALIUH:

1) IUTSL CHIEMBIX U CIIA00BUIALINX

— B IICUATHOHN (pOpME yBETUUYEHHBIM MIPUPTOM;

— B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA;

2) IUISL TIIYXHUX M CIa00CTBIIIAIINX

— B IeUaTHOM dopme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) 111 0OYHArOIIUXCS C HAPYIICHUSIMU ONOPHO-BUTaTEIBHOTO alapaTa:

— B [IEYAaTHOH (opme;

— B (hOpMe JIEKTPOHHOTO JOKYMEHTA.

10. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOT'O
MPOLIECCA

VY4eOHble 3aHATHS NPOBOAATCSA B 4-M yuyeOHOM Kopmyce (r. JloHeuk, mnp. TeaTpanbHblid,
1. 13). Jlis npoBesieHHs JICKIUOHHBIX 3aHATHI TpeOyeTcs: ayAuTopusi, 000pyI0BaHHAS MEJIOBOIl
WIA MapKepHOH NOCKOH, MyJIbTHMEIMIHBIA MPOSKTOP M JKpaH, HOYTOYK, KOMIUIEKT y4eOHOMH
MeOenu Ui CTyJIeHTOB, paboyee MeCTO IpernoiaBaTelis, BbIxo B IHTEpHET — MPOBOIHOM MM C
ucnonb3zoBanuem Wi-Fi.

Jns  BolmonmHeHUss — ja0opaTopHbIX  paboT  TpeOyercs  ynabopaTopuud €O
CHEUAIM3UPOBAaHHBIM  00OPYJOBaHMEM, KOTOPO€ OTBEYAaET COBPEMEHHBIM TpPeOOBaHUSAM
U poBOro 00pa3oBaHUs: UMEET B HAJTMUUHU OOJIBIIOE KOJIMYECTBO PA3IMUHBIX THIIOB AATYMKOB,
KOTOpBIE MOJKIIIOYAIOTCS K HOYTOyKy (IUIaHIIETy) M IO3BOJISIIOT OCYLIECTBISITH CcOOp
HKCIEPUMEHTAIbHBIX JIaHHBIX, TIpaUYecKuid aHanu3 JaHHBIX, pPELIeHHEe MaTeMaTUYeCKUX
ypaBHEHUH, 00paOOTKY IKCIIEPUMEHTAIIbHBIX TaHHBIX.

Jlis caMOCTOSITEIbHOM pabOThl HMCIOJB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
Hayunoii OMOMMOTEKM YHUBEpPCUTETa M APYTUX SJIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
y4eOHO-MeTOIMUecKoe oOecleyeHne, MNpeACTaBICHHOE B Yy4eOHO-METOIUYECKOM KaOuHeTe
kadenps! oOuel Gpusuky u 1uaakTuku pusuku (aya. 220).

OOyuaronyecss HUMEIOT BO3MOXHOCTb  MCIIONB30BaTh y4eOHbIE MaTepHaiabl IO
JTUCLUILIIMHE, pa3MelieHHble Ha 1iatdopme Moodle IlenTpa aucTaHIIMOHHOTO OOpa3oBaHUSA
OI'bOY BO «/loul'Y». IIpn u3ydeHUn QUCHUIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0y4YeHHe U
JUCTaHIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTUH.

C  ucnonp30BaHMEM — pecypcoB  IUIAT(GOPMBI  JUCTAHLMOHHOTO  OOpa3oBaHMS
OCYIIECTBIISIETCS TEKYLIMH KOHTPOJb 3HAHUN OOy4yaroUMxcsd Ha OCHOBE TECTUPOBAaHUSA U
IPOBEPKU PE3YIbTATOB CAMOCTOSATEIBHOM pabOTHI.

11. PEKOMEHAYEMAS JIMTEPATYPA

11.1. OcHoBHas nuTEparypa
1. Boncosckuit C.B. Marnerusm. MarHutHele CBOICTBa aAua-, mapa-, ¢eppo-,
antudeppo-, u peppumarneruxon. —M.: Hayka, 1971. — 1032 c. — TekcT: HenocpeaCTBEHHBIH.
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2. Kpunuuk ['.C. ®u3nka MarHUTHBIX SBJICHUHN. [DIeKTpoHHBIN pecypc]. —M.: MI'Y,
1976. -367 c. — Tekct: HEMOCPEACTBEHHBIN.

3. Bricoxoremmneparypubie  cBepxmpoBonHuku. /Ilom  pen. . Hencoma, M.
Yurrtunxema, T. [Ixopxka. M.: Mup, 1988. — 400 c. — Tekct: HEMOCPEACTBEHHBIH.

4. B.B. llImunar, Beeaenue B pusuky cBepxnpoBogaukoB. —M.: Hayka, 1982. — 396 c. —
Tekcr: HenmocpeACTBEHHBIN.

11.2. JlomonHUTENbHAS JIUTEPATYPA

5. Anrtonos, H0.®. CepXnpOoBOJAHUKOBBIE TOMOJIOTHYECKHE AJIEKTPUYECKUE MAIIHHBIL:
monorpadus / F0.®D. Anronos, A.b. [Janunesnu. — M.: ®usmarnut, 2009. — 366 c¢. — URL:
http://biblioclub.ru/index.php?page=book&id=67598 (nara ob6pamienus: 01.01.2023) — Pexum
JIOCTyna: perucrpauus. — TeKCT: 3JEKTPOHHBIMN.

6. C.O. I'mankoB COOpHUK 3a7a4 IO TEOPETUIECKON M MaTeMarndeckou (usuke. — M.:
®uzmatiut, 2010. 488 c. — TekcT: HenocpeACTBEHHBIH.

12. NHO®OPMALIMOHHBIE PECYPCHI

1. Hauunonanbhasi 3JIEKTPOHHAas OndbaMoTeKA (HOB): denepanpHas
rocyaapctBeHHas uH(popMaimonHas cucrema / MunucrepctBo Kynbryper P®; Poccwuiickas
rocynapcTBeHHas oubnroreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:

01.09.2023). — PexumM jgoctyma: cBOOOIHBIH, moanmucka. HeoOXoquma ycTaHOBKA MTPOrPaMMHOTO
oOecrnieueHus. — TeKCT: ANEeKTPOHHBIM.

2. eLIBRARY.RU: nayunas snextpoHHas 6ubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata obpamenus: 01.09.2023). — Pexxum noctyma: Juisi aBTOPH3OB.
noJb30BaTeNel. —eKCT: AIEKTPOHHBIN.

3. Hayunast snextponnass OubOmuoreka «KubepJlenmHkay: cait / Accoruanms
«OTtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum nmocryna:
CcBOOOAHBIN. — TEKCT: 3JIEKTPOHHBIH.

4. DNeKTPOHHO-O0MOINOTeYHAs cucreMa «Jlanb»: [caiiT]. — URL:

https://e.lanbook.com (mata obOpamenus: 01.09.2023). — Pexxum jgocTyma: JUisi aBTOPHU30B.
osb30BaTenen. — TeKCT: JIIEKTPOHHBIM.

5. IBC KOpaiit: >nekTpoHHas O0MOIMOTEeYHas cucTema: caT. — Mocksa, 2013. —
URL: https://biblio-online.ru (zata oopamenns: 01.09.2023). — Pexxum nocTyna: it aBTOPU30B.
IOJIb30BaTeIe. — TEeKCT: 2JIEKTPOHHBIMN.

6. DyeKTpoHHO-0nb1uoTeunas: cucrema J{oul'Y: caiitr / ®I'BOY BO «/lonl'Y». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 01.09.2023). — Pexum
JI0CTyMa: cBOOOAHBIHN. — TEKCT: 371€KTPOHHBIM.

7. yIeKTpOHHbI KaTtajgor Hayunoil 6ubmumoreku Jlonl'Y: pasnen caiira / Hb
Joul'Y. — Tekcr: snextponnsiit // DBC Jlonl'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara oo6pamenus: 01.09.2023). — Pexum gocTyma: TOHWCK CBOOOIHBIN, 3JIEKTPOHHBIS
JIOKYMEHTBI — [ Ttosb3oBaTene JJonl'y.

8. Juexktponnblii apxuB [doul'yY: pazgen caitta / HBb Houl'Y. — Tekcr:
anektponHsii // OBC [onl'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpamieHus:
01.09.2023). — Pesxxum octyma: CBOOOIHBIIA.

13. ITPOI'PAMMHOE OBECIIEYEHHE

1. Windows 7 PRO (kopnoparusnas nuuen3us oY Ne 46484614)
2. Microsoft Office (koprnopatuBHas aunen3us oY Ne 46472919)


http://biblioclub.ru/index.php?page=book&id=67598
https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/

13

3. Microsoft Visual Studio (iunensus nporpammel Dream Spark miist BeICIIUX yaeOHBIX
3aBeJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (imuensun GPL, Apache,
BSD 11 cBOG0JHOTO IPOTPaMMHOTO 0OECTICYCHHUS).
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