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1. Ilesu u 3aaa4M QU CHUTLTHHBI

[TporpamMma pa3paboTaHa B COOTBETCTBUH C OCHOBHOM oOpa3oBarenbHOi porpamMmmoii I'OC no
Hanpasienuio 11.03.04 «DnexTpoHnKa 1 HAHOXIEKTPOHHUKA» U MpeIHa3HaueHa I 00ecTIeyeHHs
Kypca «Du3uKa MArHUTHBIX SIBICHUI», N3y4aeMOTro CTYJCHTaMH B T€YCHHE BOCBMOTO CEMECTpa.

OcHoBHas neJIb Kypca:

- J1aTh CTYJEHTAM LIEJIOCTHOE, B paMKaX CYIIECTBYIOLUIMX €CTECTBEHHOHAYYHBIX MOJOKEHUN U
COBPEMEHHOTO pa3BUTUS (PHU3UKM KIACCU(PUKALMIO MAarHUTHBIX MAaTEpUAIIOB, HUX OCHOBHBIC
¢bu3nueckue cBOMCTBA U 001aCTh MIPUMEHEHHUS.

JLs1 focTHAeHUS JAHHOM LeJIu ObLJIM MOCTABJICHbI 3a1a4H:

- opMupoOBaHUE y CTYIEHTOB NPEACTABICHUN O QyHIaMEHTalbHbIe (PU3NUECKUX IpoLeccax,
XapaKTEePHBIX JJIs1 CTPYKTYP € Pa3IMUHbIM TUIIOM MarHUTHOIO YIIOPSII04YEHHUS;

- OCBOEHHUE METO/I0B KBAHTOBO-MEXAHMYECKOT0 ONMCAHUS MAarHUTHBIX CBOMCTB BEILIECTBA;

- O03HAaKOMJIEHME CTYJIEHTOB C IPUMEHEHMEM BEUIECTB C pa3JIMYHBIMH MarHUTHBIMU
CBOMCTBAMHU B Pa3HBIX 00IACTAX HAYKU U TEXHUKH;

2. Mecro qucuuniauebl B ctpykrype OIIOII BO:

Jucnunnmaa b1.B.08  “®usmka MarHUTHBIX  SBJICHUN~  SBISICTCS  AUCIUILIMHOMN
npodeccHoHATLHOTO IMKJIa. MeToquKa MpernoJaBaHusl HalpaBliecHA Ha CHCTEMHBIM TOIXOA K
OOyYEHUI0O W HUHTETpaluio JAUCLHUIUIMH €CTeCTBEHHOHAYYHOIO IMKIA, T.K. MPH H3y4YEHUH Kypca
HCIOJIb3YIOTCS Pa3/iesibl U TEMbI CIEAYIOIIMNX JUCUHUIUIMH: «MaTteMatndyeckuili aHanusy», «KBaHToBas
MeXaHuKay, «Pr3uKa KOHJICHCUPOBAHHOTO COCTOSIHUS». Juciuminna “@u3nka MarHuTHBIX SIBJICHUIN
SBJISICTCSl 0a30BOM ISl MIPOXOXKACHHS TPEAAUIIOMHON TPAKTUKH, a TaKXKe JJIsl TMOATOTOBKH K
roCy/1IapCTBEHHOW WTOTOBOW aTTECTAllMM U 3alllMTE BBIMYCKHOHN KBalu(UKAIMOHHOW paboThl. OO0Ias
TPYJOEMKOCTh JUCIHUILTUHBI — 2 3aYCTHBIC CTUHUIIBL.

3. TpeGoBaHus K pe3yJibTaTaM OCBOCHHMS AMCHUIIIUHBI:
Kypc «®usnka MarHuTHBIX  SBJICHMI»,  COIVIACHO

rOCYJapCTBEHHOTO 00pa30BaTEILHOTO CTAHJApTa BBICHIETO NPO(PECCHOHATBHOIO 00pa3oBaHUs INPU

MOJIOKCHUSIM  (peIepaTTbHOTO
noJroToBke OakanaBpa 1o HampanieHuto 11.03.04 «DnekTpoHuKa U HAHOZJIEKTPOHMKA), MO3BOJISIET
CTY/IEHTY IPHOOPECTH CIEeAYIOIINEe KOMIIETEHIINN:

- CnocodeH aprymMeHTHPOBAaHHO BbIOMPaTh M PeaJM30BbIBATH HAa MNPaKTHKe
3 PeKTUBHYI0 METOANKY IKCIIEPUMEHTAIbHOI0 HCC/IEI0BAHNS NMAPAMETPOB U XapPaKTEPUCTHK

HaHOMaTepuaaoB u HaHocTpyKTyp (IIK-2).

ITepedenb miIaHMpyeMbIX pe3yJIbTATOB 00y4YeHHS MO JUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX C HHAMKATOPAMH JOCTHKEHUsI KOMIIeTeHIUit

Komnerenuus HNuaukaropsl Pe3yabTaTsl 00yyeHus
KOMIIeTeHIMii
I1K-2 TIK-2.1 3Haer:
Crniocoben CriocoOeH POBOAUTE aHAH3 - 00mIHe CBeICHUS O KIACCU(PUKAIINY BEIIECTB IO UX
apryMeHTHPOBAHHO HAYYHBIX JaHHBIX, PE3YJIbTATOB MarHUTHBIM CBOMCTBaM, HX OCOOEHHOCTAX U 00JIACTSIX

BEIOMpATH U
peanu30BBIBaTh Ha

SKCIIEPUMEHTOB U HAOJIOICHHIA,
KCIIONIB3YS CIIEUATM3UPOBAHHbBIE

MIPUMEHCHUA,
- OCHOBHBIC TCOPHUHU U MOJCIIN, 06L${CHHFOHH/IC MAarHuTHBIC

MIPaKTHKE 3HaHUS B 007aCTH (QU3UKU CBOWCTBA TBEP.BIX TEI

3¢ P eKTHBHYIO MAarHUTHBIX SIBJIEHUM. Ymeer:

METOJHUKY [K-2.2 - OIICHUBATh MPEJIEINTbI IPUMEHUMOCTH KIIACCHYECKOTO
JKcrepuMeHTanbHOro | CriocoOeH MpoBOAUTH aHAIN3 IT0JIX0/1a, POJIb M BaYKHOCTH KBAHTOBBIX 3P (PEKTOB IIpH
HCCIICOBaHUS HOBBIX HallpaBJICHUI OIMMCcaHNM (PU3MYECKUX IPOLIECCOB B BEIIECTBAX C




rapamMeTpoB U
XapaKTEePUCTUK
HAaHOMAaTEPHAJIOB U
HAHOCTPYKTYP

HCCIEAOBAHUI U OIBITHO-
KOHCTPYKTOPCKHX pa3pabOTOK B
COOTBETCTBYIOIICH 00TIacTH
3HAHWH.

Pa3JIMYHBIM THUIIOM MarHUTHOTO YIOPSI0YECHNS,
-OIICHUBATh (PU3UIECKUE TAPAMETPBI
MarHUTOYIOPSAOUYCHHBIX BEIIECTB HAMarHMYEHHOCTD,
BOCIIPUUMYHBOCTG, IPOHUIIAEMOCTH) IO
9KCTIEPUMEHTAIbHBIM JaHHBIM;
- 110 3HAYCHUSIM MarHUTHBIX TAPaMETPOB, MOTYICHHBIX U3
9KCTIEPUMEHTAIBHBIX JJaHHBIX, IPOBOIUTH
KJIacCU(HKAIMIO BEIIECTB 110 UX MarHUTHBIM CBOHCTBaM.
Baageer:
- METOJIaMH KBaHTOBO-MEXaHWYECKOT'O OMHCAHHMS
MarHUTHBIX CBOICTB BELIECTBA;
- criocobamu pacdeTa MarHUTHBIX XapaKTePHCTHK
MarHUTOYIOPSAOUEHHBIX CTPYKTYP B pPaMKax IIPOCTHIX
OOMICTIPUHATHIX MOJIEIeH

4. Conep:xanue M CTPYKTYpa JMCHHUIIIMHBI (MOXYJIsST)

OO0beM AUCLHUINIMHBI COCTABJIAECT 2 3a4eTHBIX E€OUHMIBI, (2 4Jaca, B TOM u4ucie 62 dyacoB
KOHTaKTHOW paOoThl. 3aHATHUS TPOBOAATCS TOJBKO B OYHOW (opme oOydeHHsS] ¢ MPUMCHCHHUEM
JUCTAHIIMOHHOTO KOHTPOJIS CaMOCTOATEIbHOUW paboThl cTyaeHToB uepe3 DUOC dakynbrera. Ha
MIPAKTUYECKYIO TIOJTOTOBKY OTBOJUTCS 32 ayJUTOPHBIX YacOB (BO BPEMs BBITIOJIHEHUS MPAKTUICCKUX

3ananuil). DopMa NPOMEKYTOYHOM aTTECTAlIUU: 3a4€T.




4.1. Couepmanne AUCHUINIJIUHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKa3aHUEM BU10B y‘leﬁHbIX 3aHSTHI M OTBEJEHHOI0 HA HUX KOJIHYeCTBA
AKAACMHUYIECCKHUX YaCcoB

Ne Pa3zgen qnucuuMIInHbl/TeMa Bunbi yueOHoii paéoThl,
n/H BKJIIOYasl CAMOCTOSITEIbHYI0 padoTy 00y4yaromuxcs, @opMBbI TEKYLIET0
NPAKTHYeCKYI0 OAT0TOBKY H TPYA0EMKOCTh (B Yacax) KOHTPOJIS
5 YcneBaeMoCTH;
& ~
8 =
| ®opma
o § E § NPOMEKYTOUHOI
5 < = >, arTecraluu
> = )
: o s : (no cemecmpam)
S |5 | gt
= g2 KounrakTHasi padoTa npenojaaBareJisi ¢ A
2 = 00yuaromuMHCs § g
s = o
= Jlekuuu Cemunapckue/ Kouncyabrauuu e 8
npakTu4yeckue/ 3 =
JadopaTopHble z g
3aHATUA ©
1 2 3 4 5 6 7 8 9 10
1 | Pasgen 1. MarauTHbIE CBOIMCTBA aTOMa 8 6 2 2 2 2 Ompoc
2 | Paznen 2. IlapamarHuTHBIE BeniecTBa 8 6 2 2 2 2 Pemenue 3amay
3 | Pa3gen 3. JInamarHuTHBIC BEIICCTBA 8 6 2 2 2 2 Pemenue 3amau
4 | Pa3gen 4. MaruuTtHble CBOMCTBA METAJIIIOB 8 12 4 4 6 2 Pemenne 3amaq
5 | Paszmen 5. deppomaraeTusm 8 12 4 4 6 2 Pemenwue 3amau
6 | Paznen 6. Ilpupona peppomMarautHoro coctosHus | 8 8 2 2 6 - Omnpoc
7 | Pazgen 7. Jlunamrika MarHuTHOM pemi€éTKu 8 10 4 4 6 - Pemenue 3amau
8 | Pa3nen 8. JlomeHHas CTpyKTypa 8 4 2 2 2 - Omnpoc
dbeppoMarHeTUKOB
KO 8 10
HUroro uacon 72 22 32 10




4.2. [1l.1aH BHeayIMTOPHOM CAMOCTOSITEILHOM Pa00Thl 00YYAIOIIMXCS M0 AU CHUIINHE

CamocrosiTesibHas padoTa 00y4arOIIMXCH Yuebno-
METOANYECCKOC
Cemectp | Ha3panmue pa3sneiia, TeMbl Bun camocTosiTe1bHOM Cpoxn BeinosiHeHus:t | Tpynoemkocth (4ac). | OneHo4yHoe CpeACTBO | ofecrmevyeHne
padoTsl CaMOCTOATEJIbHOM
padoThI
8 Pasnensr 2,4,5,7 Pemenne qomaninux B teuenue 8 3amaun u W3 cnimcka
3a/1a4y cemecTpa yIpaKHEHHSI JTATEpaTypBI.
8 Pazgensr 1,6,8 IToaroroska k onpocy ITocne 2 Onpoc W3 cniucka
3aBepIICHHUS JIUTEPATYPBHIL.
JIEKIHH 110
JTaHHBIM pa3zenam
OO01uii 00beM caMoOCTOATEILHON PA6OTHI MO IUCHMUILIUHE (Yac) 10




4.3. Conep:xaHue y4eOHOro MaTepuaJa
CoaepixaHue pa3aesoB ¥ TeM THCHUIITIHHBI
1. MarauTHbIe CBOMCTBA aTOMA
1.1. [InanerapHas Mojenb aToMa
1.2. Mopens atoma bopa-3ommepdenbaa. AToMm Bogopoaa
1.3. [IpocTpancTBEHHOE KBAHTOBaHUE
1.4. TIlpocras riaHeTapHasi MOZEIb CIOXKHBIX ATOMOB
1.5. DkcnepumeHTaNbHBIC (DAKTHI, HE OOBSICHIEMBIC POCTON IJTAHETAPHOM MOJIE
1.6. Criua. CoOCTBEHHBIN MArHUTHBII MOMEHT 3JICKTPOHA
1.7. BextopHas Mozielib aTomMa
1.8. MaruutHsiii MoMeHT aToma. dakrop Jlannae
1.9. Dddekr 3eemana
1.10. InamarHeTu3M 3JIEKTPOHHON 00OJIOYKH aToMa
2. [lTapamarauTHbIE BelleCTBA
2.1. Knaccuueckas teopust JlanxeBena
2.2. CBoiicTBa apamMarHeTUKOB B MAJIbIX MOJISAX
2.3. CpaBHenue c¢ skcrnepuMmeHToM. [lapel menounsix MeramioB. Colld peaKO3eMeNbHBIX
AJIEMEHTOB
2.4. MarHuTHbI€ CBOMCTBA HOHOB MEPEXOAHBIX AJIEMEHTOB U BIUSHUE MOJI KPUCTAIIIMUECKON
pEETKH
2.5. HexoTtopble mapaMarHUTHbIE MOJIEKYJIbI
2.6. CBoiicTBa mapaMarHeTUKOB B CHIIBHBIX MOJIAX
2.7. AnmabaTtuyeckoe pa3MarHMYMBaHUE M CBOMCTBA NapaMarHETHKOB IIPU TEMIIEpaTypax
Menble 1 K
3. luaMarHuTHbIE BellecTBa
3.1. luamaruuTHas BOCPUUMYHBOCTH ATOMOB U HOHOB
3.2. CBolicTBa XUMUYECKUX COCAMHEHUI
4. MarHuTHBIE CBOIICTBa METAJLVIOB
4.1. CBoiicTBa 3JIEKTPOHOB ITPOBOJIMMOCTH B METaJLIE
4.2. ITapamaraeTusm cBOOOIHBIX IJIEKTPOHOB
4.3. Jlnamaraetusm cBOOOJHBIX 3JIEKTPOHOB
4.4. DxcriepuMeEHTaIbHbIE TaHHBIE O MArHUTHON BOCIPUMMYMBOCTH MeTauioB. CpaBHEHHE C
Teopuen
4.5. CoiicTBa NEpEXOAHBIX METAIIOB
5. ®eppomarneTusm
5.1. KpuBas HaMarHM4MBaHUs U 0COOEHHOCTH CBOMCTB (heppOMarHeTUKOB
5.2. ®opmanbHas Teopus peppomMarHeTuzma
5.3. 'mpomMarHuTHBIE OIBITHI
6. IIpupona peppoMarHuTHOrO COCTOSIHUS
6.1. OcHOBHBIE HIEU
6.2. HexoTopeble CBEJIeHHUS U3 KBAHTOBOW MEXaHUKH
6.3. Mozekyna Boiopo/ia ¥ OOMEHHas SHeprust
6.4. OOMeHHOe B3aMO/JIEICTBIE U KpUTEpUil (heppomMarueTuzma
6.5. 3aBUCHUMOCTb CBOWCTB (PeppOMarHETUKOB OT TeMIeparypbl. ATOMHBIE MarHUTHBIE
MOMEHTBI (PepPPOMATHUTHBIX DJIEMEHTOB
7. InHAMHKA MATHUTHOM peméTKn
8.1. O0mue mpeaCTaBICHHUS O CIIMHOBBIX BOJIHAX
8.2. Ilonyknaccuueckas TeOpHs CHIMHOBBIX BOJH B (heppOMarHeTHke
8. [lomeHHasi cTpyKTYypa (peppoOMAarHeTHKOB
9.1. IlpuynHa 0Opa30BaHMs JOMEHOB
9.2. [lepexoaHble CIOH MEXAY TOMEHAMU



4.3.1 IlepeyeHb CEMHHAPCKUX MPAKTHYECKHUX 3aHATHII 1 J1a00PaTOPHBIX padoT

Ne Ne paznena u Temsl Tpynoe | Ouenounsie | @opmupy
/1 HUCIUINUIMHBI (MOOYJIA o MKOCTbH cpeacTBa C€MBIC
et ( Ay ) HanmenoBanue TIPAKTUYCCKUX 3aHATUN pex
("acern) KOMITETEH
hansase
1 2 3 4 5 6
1 | MaruutHble cBolicTBa | [loBTOpEeHHE MOHSTHI U3 KypCOB 2 ompoc IIK -2
aTOMHOW (DM3MKU M KBAaHTOBOU AIOMALIHHH
aToM MeXAHUKH KOHCIEKT
2 | IlapaMmarHuTHBIE Pemienue 3amau Ha pac4éT MAarHUTHBIX 2 ompoc, IIK -2
XapaKTEPUCTUK apaMarHUTHBIX KOHTPOIIbHOE
BelecTna BEIICCTR 3aJlaHue
3 | ImamMarHuTHBIE Pemenue 3anay Ha pac4ET MarHUTHBIX 2 ompoc, IIK -2
XapaKTEPUCTUK JUaMarHUTHBIX KOHTPOIILHOE
BeIECTBA BEILIECTB 3aJlaHue
4 | MaruuTtHsble cBoiictBa | PerieHue 3a71a4d Ha pacu€T MarHUTHBIX 6 ompoc, IIK -2
XapaKkTepUCTUK METAIIIOB KOHTPOIBHOC
MeTAJLII0B 3a/1aHKe
5 | ®deppomarneTusm Pemenune 3aga4 Ha pac4€T MarHUTHBIX 6 ompoc, IIK -2
XapaKTepUCTUK (HeppOMarHUTHBIX KOHTPOITIPHOC
BEMIECTD 3aJjaHue
6 | Opupona ITocTpoeHne raMUIBTOHHAHA, 6 ompoc, IK -2
o . - KOHTPOJIBHOE
OTNHUCHIBAIOIIETO MPOCTEHIIINIA CITyJdait
(eppomaranTHOro 3a/jaHue
(heppOMarHUTHOTO YIOPSIOUCHUS.
COCTOSIHHS
7 | Junamuka MaruuTHoi | PenreHue 3amay Ha pacu€T BKIaja 6 ompoc, IIK -2
" CIIMHOBBIX BOJIH B TEPMOJANHAMHKY KOHTPOIILHOC
PCHICTKH. 3aJjaHue
¢deppomarHeTnka
8 | MTomennas crpykrypa | OneHka pa3MepoB TOMEHOB s 2 ompoc, IK -2
pa3IuYHBIX (heppOMarHeTHKOB. KOHTPOIBHOC
¢eppoMarHeTukoB 3a/1aHKe
4.3.2. Ilepedyenb TeM (BONPOCOB), BBIHOCHMbIX HA CAMOCTOSITE/IbHOE H3Y4YCHHE
CTYJe€HTAMM B paMKaXx caMocTosTe/bHOil padotsl (CPC)
Ne Tema Bun 3aganue Pexomennyemas Konu-
HEQ CaMOCTOSITEIbHOHU JmaTeparypa YE€CTBO
paboThI 4acoB
1 [IpocTas naneTapHasi MOJEIb BueayauropHas [ToBTOpEHUE N3 cnucka 2
CJIOHBIX aTOMOB. pabota IIPOHJEHHOT O JIUTEPATYPHI.
OkcnepuMeHTaNbHble (haKTh, HE panee
00BsCHsIEMBIE Marepuania.
IIPOCTOM IJIaHETapHOU
MOJCJIbIO.
CrmH. CoOCTBEHHBIN MarHUTHBIN
MOMCHT J3JICKTPOHA
acCHU4YCCKas Teopud HEayJuTOpHad 3Y4YCHUC 3 CIIMCKa
2 | Kx P Breay, P Uzyu u
napamarserusma JlaHxeBeHa pabora JIUTEPATYPHI. JIUTEPATYPHI.
Pemenue 3amau
HaMarHUTHEIE CBOMCTBA HEayJuTOpHai 3Y4YCHUEC 3 CIIMCKa
3 Breay, P Uzyu u
XUMHNYECKUX COGHI/IHCHI/Iﬁ. pa60Ta JIMTCPATYPHI. JIMTCPATYPHI.
4 | DkcrnepuMeHTaNIbHbIE JaHHbIE O BueaynuropHnas Nzyuenue W3 cnucka 2
MarHuTHON BOCIIPUMMYHUBOCTH pabora JIATEPATYPHI. JINTEpPaTypBbl.
MeTauioB. CpaBHEHHE C TEOpHEH.
CBoiicTBa IEPEXOIHBIX METAJIIOB.
5 ®eppomarneruzm. DopmarnbpHas Bueayauropnas N3yuenue U3 cniucka 2




Teopusl. pabora JUTEPATypHL. JUTEPATypHL.
Pewenue 3anay
6 3aBUCHMOCTh CBOMCTB Bueayauropnas Usyuenue N3 cniucka
(heppOMarHeTHKOB OT pabota JTUTEPATYpPHL. JTUTEPATYpPHL.
TeMIieparypbl. ATOMHbBIE Pewenue 3amau
MarHUTHbIE MOMEHTBI
(heppOMarHUTHBIX DIIEMEHTOB
7 | JlWHAMHKa MarHATHOHN PeIIéTKA Bneayauropnas Nzyuenue W3 cniucka
pabota JIUTEPATYPHI. JIUTEPATYPHI.
Pemenne 3anau
8 JloMeHHas cTpykTypa Bneaynuropnas Usyuenne U3 cnucka
(eppomMaraeTHKoB pabota JUTEPaTypHl. JUTEPaTypHl.
Pemenne 3anau

4.4. MeTonnueckne yKa3aHus 10 OPraHU3alUA CAMOCTOSITeIbHON PadoThl CTYIEHTOB

K coBpemeHHOMY crienuanucTy OOLIECTBO MPENbSABISIET AOCTATOYHO LIMPOKHH MEepedyeHb
TpeOOBaHUH, CpeON KOTOPbIX HEMAJIOBAXHOE 3HAUYEHHE HUMEET HAJIMYUEe Yy BBITYCKHUKOB
OIPENICJIEHHBIX CHOCOOHOCTEH M yMEHHUS CaMOCTOSATENbHO JOOBIBaTh 3HAHUS U3 Pa3IMYHBIX
HMCTOYHUKOB, CHUCTEMAaTU3UpPOBaTh IIOJIyUEHHYI0 MHQOpMAIMIO, JaBaTb OLIEHKY KOHKPETHOM
¢unancoBoi curyauuu. GopMuUpoBaHHE TAKOTO YMEHHUS INPOMCXOJUT B TEUEHHE BCEro Iepuoja
Oo0y4eHHs dYepe3 YdYacTHE CTYACHTOB B MPAKTUYECKUX 3aHATHIX, BBITOJHEHHE KOHTPOJBHBIX
3aJJaHUi, HAlMCaHME KYpPCOBBIX M BBIIYCKHBIX KBaIM(UKAUMOHHBIX pador. Ilpu sTOM
CaMOCTOSATENbHAsA Pa0b0Ta CTYIEHTOB UIPAET PEIIAIOIIYIO POJIb B XOJI€ BCETO y4eOHOro mporecca.

Teopernueckne 3HaHUA, MOJIYYEHHBIE CTYJCHTAMM Ha IPAKTUYECKHUX 3aHATUAX WU IIPU
CaMOCTOATEJIBHOM M3Y4YEHUMM Kypca IO JIMTEPATYpPHBIM HCTOYHHMKAM, 3aKpEILIAIOTCS IIpU
BBIIIOJTHEHUM NIPAKTUYECKUX 3a1aHUM.

[Ipu BBITOTTHEHUH MPAKTUYECKUX 3aJaHUN oOpamaercs ocoboe BHUMaHHE Ha BBIPAOOTKY Y
CTY/ICHTOB YMEHMsI TPAaMOTHO BBINOJHATE U OQOPMIIATH JAOKYMEHTALMIO, YMEHHUS I10JIb30BaThCS
Hay4YHO-TEXHUYECKOM CIPAaBOYHOM JMTepaTypor. Kaxaplli CTylNEHT JOJDKEH IOATOTOBUTHCA K
3alIUTe CBOEro OTYeTa, pa300paBIINCh C TEOPUEH UCCIIEyeMOro sIBJICHHUS.

Texymast paGora Haj ydeOHBIMH MaTepuaJaMH BKJIIOYaeT B Ce0Sl CHCTEMAaTHU3AIUIO
TEOPETUYECKOr0 MarepHaja KaKIOW NpaKTU4eCKOl paOoTbl, 3aloyIHEHHsI MPOIYLIEHHBIX MECT,
YTOUHEHMS] CXEM M BBIJENICHUS TJaBHBIX MBICIEH OCHOBHOIO cojepkaHusi pabotbl. [y sToro
UCMOJB3YIOTCS HMEIOIIHEcs y4yeOHO-METOJIMYEeCKHe MaTepualbl M JApyras pPEeKOMEHJIOBaHHas
JIUTEpaTypa.

I'paHu1bI MEXY pa3HBIMU BUAAMHU CaMOCTOSATENBHBIX Pa0OT JOCTATOYHO PAa3MBITHI, & CAMU
BUJIBI pabOTHI nepecekaroTcs. TakuM 00pa3oM, caMOCTOATENbHONW paboTa CTYAEHTOB MOXKET OBITh
KaK B ayJUTOPHH, TaK U BHE €€.

3aKpeIuIeHue BCEro HM3y4EeHHOI0 MaTepuajla OCYILECTBIIETCS Ha KOHTPOJIBbHOM pabore.
Taxxke MoxkeT OBITH TNPOBEJEH ONpOC IO BceM TemaM Kypca. IlpenonaBarens momoraer
pazobpaThCs ¢ MPOOIEMHBIMH BOIPOCAMHU M 3a7adaMu (110 Mepe MX MOCTYIICHHS ) B XO€ TEKYIINX
KOHCYJIbTALINH.

4.5. IIpuMepHasi TeMaTHKA KypCOBBIX padoT (IPOeKTOB) (1P HAJIMYUH)
KypcoBbie paboThl yueOHBIM IIJIAHOM HE MPEAYCMOTPEHBI

5. YueOHo-MeTOAMYeCcKOEe U MH(OPMAITMOHHOE O0ecneyeHne TUCHMIIIMHBI (MOXYJIS)

nepeyeHb JINTepaTypbl

a) OCHOGHas Tumepamypa

1. baiikos, F0.A. ®u3uka KOHICHCUPOBAHHOTO COCTOSIHUS. [ DeKTpoHHbIN pecypc] / 0. A.
baiikoB, B.M. Ky3nenos. — DnextpoH. nan. — M. : U3narensctBo "Jlaboparopus 3naHuii",
2015. — 296 c. — Pexxum pocryma: http://e.lanbook.com/book/70766

2. Enucdanos, I'.1. ®usuka TBepaoro tena. [ DnekTpoHHbIH pecypc] - Dnekrpod. naH. — CII6.:



http://e.lanbook.com/book/70766
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Jlansb, 2011. — 288 c¢. — Pexxum gocrymna: http://e.lanbook.com/book/2023
3. I1aBnos I1.B. ®usuka tBepaoro tena. Beicimas mkoina., M. 2000.

4. TaBpumok A.A., 3yopunkuii C.M., Ilerpo A.JI.. ®usuka metamuioB nocodue. Upkyrck-20009,
93c.

0) nepuoouueckue uz0aHus
http://perst.issp.ras.ru/Control/Inform/perst.htm

8) CNUCOK ABMOPCKUX MEMOOUUECKUX pa3pabOmoK

1. I'aBpmmrok A.A., CemupoB A.B., Mopozosa H.B., I'osbirua E.A. MarauTHbie CBOMCTBA TBEPABIX
Ten : yael. mocobue. — Upkyrek : U3a-Bo UT'Y, 2014. — 163 c.
https://www.pd.isu.ru/kaf/DocDESS/files/mps.pdf

2) 6a3vl OaAHHBLX, NOUCKOBO-CHPABOYHbBIE U UHDOPMAYUOHHBIE CUCTEM
». Knuradonn - 6ubmmoreka onnaiiH yrenus. Www.knigafund.ru

* OU3 «bUBJIMOTEX» https://isu.bibliotech.ru/

* OBbC «JIAHb» http://e.lanbook.com/

* ObC «PYKOHT» http://rucont.ru

* ApxuB HayuHbIX xypHasoB JSTOR (http://www.jstor.org)

[fopeco o PP J/ﬁ%ﬁ’/f

6. MaTepuajibHO-TeXHUYECKOe o0ecniedyeHue TUCUUIIMHBI (MOTYJI51)

6.1. YueOHO-1200paTOpHOE 000py/A0BaHHE:

[IpakTuueckue 3aHATUS O JAHHOM JUCLMIUIMHE HPOBOASTCS B Yy4E€OHOW ayAUTOpUU I10
pacnucanuio. JlaboparopHoe oOopynoBaHuE HE NpeaycMOTpeHo. MMerTcs crnucku 3alaHuid u
METOAMYECKOE PYKOBOJICTBO B 3JIEKTPOHHOM U IIEYAaTHOM BHJIE.

6.2. IIporpamMHoe obecnieyeHue:

CrangaptHble cepBUCHl ceTH IHTEpHET, cTaHAapTHBIE CPEACTBAMH POCMOTPA MpE3eHTALNH
U APYTUX MaTepHaioB MO Kypcy.

6.3. Texun4yeckue M 3JIeKTPOHHbIE CPeACTBA:

JUia mpoBeneHusl MPaKTUYECKUX U JIEKIUOHHBIX 3aHATHM B KAa4eCTBE JEMOHCTPALMOHHOTO
000pYZ0BaHUS HUCHOJB3YIOTCS MPOEKTOP, SKpaH M MeJoBas JocKa. Vcrosb3yloTcsi COBpEMEHHbIE
oOpa3oBaTeNbHble TEXHOJOTMU: HH(OpMalMOHHBIE (IeKUuu U mpe3eHTanuu B Power Point),
MPOEKTHBIE (MYJIbTUMENA, BUJIEO, JOKYMEHTAJIbHbBIE UIIbMBI).

Vcnonb3oBanue Tra00aJbHOM KOMIBIOTEPHOW CETH IO3BOJISET OOECHEeYUTh JIOCTYNHOCTh
HHTEepHET-pecypcoB U pealn30BaTh CAMOCTOSTEIbHYIO PadOTy CTYJIEHTOB, B XOJ€ KOTOPOW OHHU
MOTYT BBIYMTHIBATH HAy4yHbIE€ CTAaThU IO TeMaM Kypca. Ha JeKkuusx MOryT HCHoJb30BaThCs
MyJIbTUMEANIHBIE CpPEACTBA: MPOEKTOP MEPEeHOCHOM, 3KkpaH, HOyTOyk. Ha dakynbrere nmeercs
KOMIIBIOTEPU3UPOBAHHAsL ayJUTOPHs, TMpeIHa3HAuYe€HHas s CaMOCTOATENbHOM paboThl, C

HCOTPAaHNYCHHLIM JOCTYIIOM B I/IHTepHeT.


http://e.lanbook.com/book/2023
http://perst.issp.ras.ru/Control/Inform/perst.htm
https://www.pd.isu.ru/kaf/DocDESS/files/mps.pdf
http://www.knigafund.ru/
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://www.jstor.org/
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Martepuanbl: Hay4dHble CTaTbd M3  PELEH3UPYEMBbIX JKYpHAJIOB M  MOHOrpaduu,
paccMaTpUBAIOIME COBPEMEHHBIE IOXOAbl W HCCIEIOBaHUS B 00NacTH (PU3MKM MarHUTHBIX
SIBJIEHUM.

7. O0pa3oBaTeibHbIE TEXHOJIOTHHU

B cootBerctBum ¢ TpedoBanusimu GI'OC BO, B yueOHOM Iporiecce UCIOIb3YIOTCS aKTUBHBIS
U WHTEpakTHUBHBbIC (HOPMBI MpoBeacHHs 3aHATHNA. VHTepakTuBHBIE (HOpMBI pabOTHl Ha Yy4eOHBIX
3aHATHUAX MPEAYCMATPUBAIOT aKTUBHYIO MO3UIIMIO CTYCHTOB MPU U3yYSHUH MaTepualia, Halpumep,
CaMOCTOSITENILHO TOATOTOBUTH JIOMOJHEHHE K TEME U BBIHECTH €ro Ha OOCYXKIEHHE, IMPOBECTH
JUCKYCCHIO, BKJIIOYUTH AJIEMEHThl COOCTBEHHBIX HAyYHBIX HCCIEIOBAHUW M CHAENIaThb KPaTKYIO
MIPE3CHTAIMIO CBOMX BBICTYIUICHUI Ha Hay4HBIX KOH(pepeHuusx. Bee aTo ¢popmupyer ciocoOHOCTH
NPUMEHATh 3HAHHS, YMEHHUS U JUMYHOCTHBIC KAayecTBa JUIA YCHEIIHOW IESATETHbHOCTH B 00JacTu
UCCJIETOBAaHUI MarHUTHOT'O COCTOSTHUS BEIIECTBA.

Ha mpakTudeckux 3aHATHSX CTYIEHTBHl HCIOJB3YIOT aBTOpckue 3amaun. [lo martepuanam
HAOJIIOJICHUH OHM TPHOOPETAIOT WCCIICOBATEIBLCKAC HABBIKM, HEOOXOMMMBIC IS PabOTHI I10
MEXIUCIUTUTMHAPHBIM HAIIPABJICHUSM, IOCIIE TMOJydeHUs 0a30BOro oOpa3oBaHUS W (POPMHUPYIOT
KOMITIETEHIIMI0 TOTOBHOCTH BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTH MpPOOJIeM, KOMIIETEHIUIO
TOTOBHOCTH HCIIOJIb30BaTh METOAbl TEOPETUYECKOW M  HKCIEPUMEHTaIbHOW (QHU3UKU B
npoeCCHOHATTLHON AEATEILHOCTH JIUIsl U3YYE€HUS! MATHUTHBIX BEILIECTB.

[IporpaMMa OcHOBaHa Ha HCIOJIb30BAHWU COBPEMEHHBIX OOpa30BaTENIbHBIX TEXHOJOTHUI:
nH(OpMaLMOHHBIX (JIeKIMK U mpe3eHTanuu B Power Point), mpoekTHBIX (MyJIbTUMEINA, BUJEO),
JMCTAaHIIMOHHbIE, HAYYHO-HCCIIeI0BATEIbCKON HAIPABIEHHOCTH U T. 1.

8. OneHoYHbIe MAaTePUAJIBI VISl TEKYIIEr0 KOHTPOJISI U MPOMEKYTOYHOH aTTecTaAlluu

®onp oueHouHbIX cpeactB (POC) npencraBieH B MPUIOKEHHUH.

8.1.1. Ouenounbie cpeacTBa A1 BXOJHOT0 KOHTPOJIA

IIpoBoUTCS OMPOC Ha MEPBOM 3aHITHH.

8.1.2. OueHo4HbIe cpecTBa TEKYIIEro KOHTPOJIA

Conepxanne y4eOHOro Marepuaia pas3ielieHo Ha aunaktudeckue eauHuisl (JE) —
IpeIMETHbIE TEMBI, MoJyIeXkKalue 00s3aTeIbHOMY M3YyYEHHIO M YCBOCHHUIO B Ipoliecce 00ydeHHsI.
VY4auThIBaeTCSI  NMPOMEXKYTOYHAs  aTTeCTalMs IO  HUTOraM  CaMOCTOSITETIbHOM  paboThl,
MPeyCMOTPEHHOM MPOrPaMMOil Kypca.

[TpumepHbIe TecTOBBIE 3aJaHUs MO (U3UKE MATHUTHBIX SIBICHUH TpUBEACHBI B (OHIAX
OLIEHOYHBIX CPEJICTB.

8.1.3. Onenounble cpeacTBa A5 NPOMEKYTOYHOH ATTeCTAUHN

[IpomexyTouHas aTTecTanus MPOBOJUTCS B pOopMe dK3aMeHa.

MaTCpI/IaJILI AJIs1 TPpOBEACHUSA TCKYHICTO U IIPOMEKYTOYHOT'O KOHTPOJIA 3HAHUH CTYACHTOB:
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Ne Bug xonTpons KonTponupyembie TeMbI (pa3aesbl) Komnerenun,

o\ KOMITOHEHTBI
KOTOPBIX
KOHTPOJIIMPYIOTCS

1 Omnpoc MarHuTHble CBOMCTBA aTOMa [K-2

2 IIpoBepka pelieHus foManIHe 3ana4u ITapamarautHsle BeLiecTBa [K-2

3 [IpoBepka penienus fomanrHeii 3aqaun | JluamarHuTHbBIE BellecTBa [K-2

4 [IpoBepka penieHus fomManIHei 3aqa4n | MarHuTHBIE CBOWCTBa METaJLIOB [K-2

5 IIpoBepka pelieHus foManIHe 3ana4u DeppoMarHeTusm [K-2

6 KonrponbHas pabora [pupona peppoMarHUTHOTO COCTOSHUS [K-2

7 Ompoc JuHamyka MarHUTHOM pPeIéTKU IK-2

8 Omnpoc JloMeHHast CTpyKTypa (eppOMarHeTHKOB [K-2

[Tporpamma coctaBieHa B cooTBETCTBHM ¢ DepepanbHBIM T'OCYIapCTBEHHBIM 00pa30BaTENbHBIM

CTaHJIapTOM IO HarpasiieHUto MoAroToBkH 11.03.04 JeKTpOHNKA U HAHOJIEKTPOHUKA.

Pa3paborunk:

Hacmosuwas npoepamma, He modcem Oblmb 60Cnpouzeeoena Hu 6 Kaxkoil ghopme 6es

npeosapumenbHo20 NUCbMEHHO20 paspeutleHus Kagheopvl-paspabomuuxa npocpammol.

[Tporoxon Ne 7 ot 26. 03.2024 r.

K.}.-M.H., noieHT Mopo3zoBa H.B.

3aB. Kadenpoii /7/ laBpumiok A.A.

[Tporpamma paccMoTpeHa Ha 3aceiaHuu Kadeapsl oOmIei 1 SKCIIepUMEHTaIbHONU (PU3UKU




