degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
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U uccJegopanuii um. Jlanaay
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N0 THCHUTIJINHE: CnuHTpOHMKA
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OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa yHaaMeHTAILHOW U MPUKIATHOW QU3NKH MUKPO- H HAHOCTPYKTYP

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 75 4ac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy cocraBui: N.B. bo6koBa, kaHj. puz.-mar. HayK

[Iporpamma obcyxaeHa Ha 3aceqanuu kadenpa GyHIaMeHTaIbHON U MIPUKIAAHON (QU3UKH MUKPO- U HAHOCTPYKTYP
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AHHOTANMA

Kypc 3HakoMHUT CTYJEeHTOB C OJIHOW W3 aKTUBHO pa3BUBAIOIIUXCS o0OnacTedl coBpeMEHHON (U3HKH
KOH/ICHCHPOBAHHOTO COCTOSHHS — CHHHTPOHHKOW. DTOT pasfen (HU3MKH KOHJACHCHPOBAHHOTO COCTOSHHS
BKIIIOYAaeT B ce0si IUPOKUH Kpyr (yHAaMEHTANbHBIX 3(PQPEKTOB, OOYCIOBICHHBIX HAIMYHEM CIIMHA Y
pa3MYHBIX YacTUIl U BO30OyXIeHHH. B paMkax maHHOTO Kypca paccMarpuBaroTcs 3(pQeKTsl THTaHTCKOTO U
TYHHEJIbHOTO MarHUTOCONPOTHBIICHHUS, CTPOUTCS TEOPHsI MEKTPOHHOTO CIIMHOBOTO pa3baiaHca B MeTajlax,
MOJYIPOBOJHUKAX U THOPHUIHBIX CTPYKTYpaX, OMHCHIBAIOTCS METOIbI HHKEKIIUHU JIEKTPOHHOTO CITMHA U €ro
JIETeKTUPOBaHMsA, pa3Ouparorcs 0a30Bble IMPUHIMIB  (YHKIMOHUPOBAHUS CIIMHOBBIX TPaH3UCTOPOB,
MOAPOOHO M3YYarOTCSl CIMHOBBIE BPAIaTeIbHBIE MOMEHTBI PA3IMYHON (PU3NUECKON MPUPOIBI M BhI3bIBaEMast
UMM MarHUTHas AWHaMUKa. borblioe BHUMaHME yAEISAETCS U3yYSHUIO CIMH-OPOUTAIILHOTO B3aUMOICHCTBUS
U MarHUTOIEKTPUYECKHX J(P(EeKTOB, B OCHOBE KOTOPBIX JICKHUT CIHH-OPOUTAIBHOE B3aMMOJICHCTBUE:
cnuHOBOoro dddekra Xoia, NPIMOTO W OOpPaTHOTO MarHUTORNeKTpudeckux dddekroB. HWzyuarorcs
MEXaHU3MBl CIHHOBOH penakcanuu. JlaroTcs OCHOBBI M Pa3OMparOTCs HEKOTOPBIE aKTyaJbHBIC BOIPOCHI
CIIMHOBOM KaJOPUTPOHMKU. PaccmarpuBaioTcst 0a3oBble BONPOCHI M KOHLEMIMH MAarHOHMKM MarHUTHBIX
M30JISITOPOB, B3aMMHAs KOHBEPCHs OSJIEKTPOHHBIX W MarHOHHBIX CIIMHOBBIX TOKOB, OIMCBHIBAeTCs oOmiee
COBPEMEHHOE COCTOSHHE 00JIaCTH MarHOHUKHU.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

[To3HaKOMHTH CTYIEHTOB CTapIIMX KypCOB C IIUPOKUM KpyroM (yHJIaMEHTaIbHBIX CIIMHOBBIX
3¢ (HEKTOB U UX MPHIOKESHUSIMU.

3agauu AUCUMIIHHBI

3amauamMyu yuyeOHOM AMCLMIUIMHBL SIBIAIOTCSA: (OPMHUPOBAHUE y OOYHAIOIIUXCS CHEIHATU3NPOBAHHBIX
3HaHUH O mpupone 3(P(HEeKTOB MArHUTOCONPOTUBIICHHS, CBOMCTBaX 3JIEKTPOHHOTO M MarHOHHOTO
CIIMHOBOTO TPAHCIOPTa, MPHUPOAE MATHUTONIEKTPUUECKUX OS(P(PEeKTOB W HX NPHUKIATHOM
UCIOJIb30BaHUM, PA3JIMYHBIX METONAX KOHTPOJII HaMarHMYEHHOCTH, CIIMHOBOM KalopuTpoHuke. T.k.
CIMHTPOHUKA SIBIISICTCS] aKTUBHO Pa3BUBAIOLIEICS 001acThi0 PU3MKU KOHJICHCHPOBAHHOTO COCTOSIHUS,
BOKHEMILIEH 3a/1a4eil Kypca SBJSETCS] 3HAKOMCTBO CTYACHTOB C COBPEMEHHOM JIMTEPaTypou 10 JaHHOU
temaruke. Takxe B 3aJauyd Kypca BXOAUT 0O030p OCHOBHBIX SKCHEPUMEHTAIBHBIX METOAMK H
TEOPETUUECKUX ITOJIX0JI0B, UCII0JIb3YEMbIX B CIMHTPOHUKE.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1.1 Ananu3upyet npoOIEMHYIO CUTYAIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEKIY HUMH

VYK-1.2 OcymecTBisier TMOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
JOCTYTHBIX KICTOYHUKOB HH(pOpMaH

aHaM3 MPOOJIEMHBIX CHTYaIlMii Ha OCHOBE
CHUCTEMHOTO TI0/IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTAaBJICHHOM IIeld Kak IOCJICAOBAaTeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKA0ro0 M3 HUX M OLEHMBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB ITOM
JesITeTbHOCTH

VYK-2.1 ®opmynupyet B pamKkax 0003HAYCHHON MPOOIEMBI,
1eNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYIO U UHYIO B 3aBUCHMOCTH OT
TUMA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Crniocoben MIPOTHO3UPOBATh pe3yabTar
VYK-2 CnocoGeH ynpaBiiTh IPOEKTOM Ha BCEX |IEATENBHOCTH M IUIAHUPOBATh MOCIEIOBATEIBHOCTD II1aroB
JTamax ero peajn3aun I JAOCTWXKEGHUS  JaHHOro  pesynerara. ®Dopmupyer

HJ'IaH—l"pa(l)I/IK pcajin3anun IIPOCKTa B INCJIOM U IUIAH
KOHTPOJIA €ro BBIIIOJIHCHUSA




VYK-2.4 TpencrapnsieT myOIUYHO pe3yNbTaThl IpoeKTa (WIn
OTHENBHBIX €ro JTanoB) B (opMe OTYETOB, CTaTei,
BBICTYIUICHMH Ha HAyYHO-NIPAKTUYECKUX KOH(EepeHIusX,
ceMHHapax | T.II.

YK-3 CriocobGeH opraHu30BbIBaTh H PYKOBOJTUTH
paboToil KoMaHbl, BEIpadaTeIBas KOMaHIHYIO
CTpATeruIo JUIs JOCTHKECHUS ITOCTABICHHOMN
3a1auu

VK-3.2 YunreiBaeT B cBOCH COIMaJIbHOH u
poeCCUOHANBHOM JeATEbHOCTH NHTEPECH], 0COOCHHOCTH
MOBEACHUS M MHEHHs (BKJIIOYAas KPUTHUYECKHE) JIIOAEH, C
KOTOPBIMH ~ PabOTaeT/B3auMOAICHCTBYET, B TOM YHUCIIE
MOCPEACTBOM KOPPEKTUPOBKH CBOUX JCHCTBUIMA

VYK-3.3 CnocobeHn npeaBuieTh pe3yibTarsl (MOCIEICTBHA)
KaK JIMYHBIX, TAK U KOJUIEKTUBHBIX JEHCTBUI

YK-4 CriocoGeH MpUMEHSITh COBpEMEHHbBIE
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCIIC
HAa UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U MpoQecCHOHATBEHOTO
B3aNMOJCHCTBUS

VYK-4.1 CnocobeH Bectd 0OMEH jenoBoi nHpopmanmeid B
YCTHOH U MHCbMEHHON QopMax Ha roCylIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuyd M HE MEHEE 4YEM Ha OIHOM
WHOCTPAHHOM SI3BbIKE

VK-42 Bnageer HaBBIKAMHU, HCOOXOOUMBIMH IS
HalMCaHus, MHUChMEHHOTO TEpeBofla W PEAaKTHUPOBAHUS
PasMUYHBIX aKaJIeMHYECKHX TeKCToB (pedeparos, 3cce,
0030poB, cTarei u T.1.)

YK-4.3 Crniocoben MIPEJICTABISATh Pe3yABTATHI
aKaJIeMUYeCKOll W Mpo(decCHOHATIBHON IesITeIbHOCTH Ha
pa3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEKIyHapOAHbIE

VYK-4.4 CrocobGeH HCHOIBb30BaTh COBPEMEHHBIE CPEACTBA
MH(QOPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U MPO(EeCCHOHATIEHOTO B3aUMOJCHCTBUS

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

YK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JTMYHOCTHOTO
U npodeccHOHANBPHOIO  pPa3BUTHS,  ONpEACsITb U
peann30BbIBaTh HPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM ESITELHOCTH

YK-6.2 OueHHuBaceT CBOIO JIEATECILHOCTh, COOTHOCHT IIEJH,
CHOCOOBI M CPEJCTBA BBITIONHEHUS JICATENBHOCTH C e€
pe3yabTaramMu

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbBIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 SHaeTr W© CIOCOOEH  HCHONIL30BaTh B
nmpo)eCCUOHANBEHOW  NIeATEeNhbHOCTH  (PyHITaMEHTabHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Crmocoben 00001maTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICAOBaHUII B 00JacTH
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTHHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKd ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacrapieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HAyYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 NmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npoecCuoHaTbHON e TEIHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONB3YEMOM B  COBPEMEHHONW  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U

OIIK-3.1 CrocobeHn aHanu3upoBaTh 3ajady, IJIAHUPOBATDH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHUE
METObl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
pa3IMYHBIX 001ACTAX HAYKH (TEXHUKH)




OrpaHUYCHHUA PA3JINYHBIX METOAOB PCIICHHUA

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU PEIICHMs], TTOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

OIIK-4 CriocoGeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTEeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpUMEHATH 3HAHUS M HABBIKU IIO
UCTIOJIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOrPAMMHBIX ITPOLYKTOB

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWS B  0O0NacTH
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAaTh CIIOCOO
MPOBEICHUS HAYYHOTO MCCIIEA0BAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (prKaIy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
poeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCTIIPUHUMasI COIMAJIbHBIE, STHHUECKUE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHUIUS

OIIK-5.1 Crocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COIIMAJIbHEIE, ITHUYECKUE,
KOH(ECCHOHAIBHBIEC U KyJIBTYpPHbIE Pa3Inyust

OIIK-5.3 CrpeMurcss K TOIYYECHUIO HOBBIX 3HAHHM,

poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 CnocoGen craBuTh, hOpMann30BHIBATH U
pemIarh 3aJia4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax MCCIeJOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATLHON
EITEILHOCTH

IIK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHMA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN

HaydyHOW 3ajjaye W MHTEPIPETHPOBATH  IOJTYUYEHHBIC
PpE3YNBTaThI
[MK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIOIB3YEMOTO
K3 C 5 5 00opyI0BaHUS (cenanu3upPOBaHHBIX MaKeTOB
-3 Criocob6en npogeccuoHanbHO paboTars ¢ MPUKITAHBIX TPOTPAMM)
HCCIIEIOBATEIIHCKIM U UCTIBITATEIbHBIM
IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT

o0opynoBanueM (IpruOOpaMH U yCTaHOBKaMH,
CHeIHAaTN3UPOBAHHBIMH MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHON ITPEIMETHOM 00IacTH

(MonenupoBaHKUe) C HCIOIb30BAaHUEM HCCIIEI0BATEIBCKOTO
00opynoBaHus (MIAKETOB MPUKIIAAHBIX IPOTPaMM)

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTH IONyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUHUILTIHHE (MOXYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAThb:

OcCHOBHBIE ~ TEOpPETHUECKHUE

MMOIXObI

K OIIMCAaHHUIO MAarumuTOCOIIPOTUBIICHUA, OCHOBHBIC

OKCIICPUMCHTAJIBHBIC PC3YJIbTAThl, OCHOBHBIC ITPUIIOKCHUA B(b(beKTa MAaramMToCOIIPOTUBJIICHUSA; TCOPHUIO
HHXXCKIUN U IICPCHOCA CIIMHA B MCTAJJIaX U MOJYIPOBOAHHUKAX, METOABI ACTCKTUPOBAHHA CIIMHOBOI'O

pa36ancha, OCHOBHBIC 3KCIICPUMCHTAJIBHBIC PC3YyJIbTaThl, MCXAaHNU3MbI PCJIaKCAlUU CIIMHA,

METOJIBI

OIMCAHUsI MarHUTHOM JUHAMUKH, TEOPUIO YIPABICHUS HAMAarHUUEHHOCTBIO U JIBUKEHUS MarHUTHBIX
nedeKTOB MarHUTHBIM TIOJIEM M 3JIEKTPUYECKUM TOKOM, OCHOBHBIE SKCIIEPUMEHTAJIbHBIC PE3YJIbTaThI
[0 MIEPEeBOPOTY MAarHUTHOTO MOMEHTA M JIBU)KEHHIO MAarHUTHBIX J€(EKTOB B PA3IMYHBIX CHCTEMax U
MPUJIOKEHUS; TPUPOLY, BUIBI M OCHOBHBIC CBOMCTBAa CIMH-OPOUTANBHON CBSI3U B TBEPABIX Tenax,
OCHOBHBIE MAarHUTOJIEKTpUYEeCKHE A(P(EKTh, BBI3BAHHBIC CIUH-OPOUTAIBHBIM B3aUMOJCHCTBUEM;
OCHOBBI CIIMHOBOM KaJOPUTPOHUKH, OCHOBHBIE SKCIIEPUMEHTAIbHBIE PE3YJIBTAaThl U TEOPETHUECKHE
MOAXOABI, MPUPOLY M HPWIOKEHUS T'MTAHTCKOTO TEPMOCIHMHOBOIO 3((deKTa B CBEPXIPOBOISIINX
cucreMax; 0030p COBPEMEHHOIO COCTOSHHMS O0ONacTH MarHOHUKH, CIEKTPbl CIIMHOBBIX BOJIH B
pa3IMUHBIX MAarHUTHBIX CUCTEMAaxX, OCHOBHBIC JKCIIEPUMEHTAJIbHbIE PE3yJbTaTbl 10 MArHOHHOMY

[IEPEHOCY CIMHOBOTO MOMEHTA,
3IEKTPOHHBIN.
YMETb:

MCXaHU3MBbI

KOHBCPCHMU MArHOHHOI'0 CIIMHOBOIO CHIHAJla B




[Mpumensate nuddy3MoHHYI0 TEOPHIO JUIsl ONKMCAHWS CIWHOBOTO pazbanaHca B MeTalulax,
MOJTYTIPOBOTHUKAX u ME30CKOMTUYECKHUX cUCcTeMax, MOJIb30BATHCS ypaBHEHUEM
Jlannay-JIupumna-I'uns0epra 11 onucanusi MArHUTHOW JIMHAMUKHU U PACCUUTHIBATH C €r0 MOMOIIBIO
MarHuTHYIO TUHAMHKY W CHEKTPHI BO3OYKIEHHH B Pa3IMYHBIX MarHUTHBIX CUCTEMax, PaCCUUTHIBAThH
CIEKTPbl KBa3WYaCTHUI[ B PpA3IMYHBIX Marepuajax co CHHH-OPOUTAJIBbHBIM B3aHMOJCHCTBHEM,
paccuuThIBaTh BEJIMYMHY MAarHUTOIEKTpHUecKUX 3(ddekroB, onuceBarh 3PGEKTs CHUHOBOM
KaJIOPUTPOHUKHU B PaMKax I10J1X0Ja KUHETUYECKOIO ypaBHEHMs], pellaTh 3a7a4y O B3aMMHOI KOHBEPCUU
3JIEKTPOHHOTO W MAarHOHHOTO CIMHOBBIX CHTHAJIOB, HCCIEAOBaTh B3aWMOACHCTBYIOIME MarHOHHBIC
MOJIbI B PA3JIMYHBIX ME30CKOITMUECKUX CHCTEMax B paMKkax ypaBHeHHs Jlannay-JIndmmuna-I mnsbepra.

BJIAJIETh:

- HaBbIKaMM PELICHMS 33]1a4, OCHOBAHHBIX Ha IIOJTY4YEHHBIX B XO/I€ OCBOEHUS TUCLUIIMHBI 3HAHUSIX;

- HaBbIKAMH OCBOEHUS 00JbIIOT0 00beMa HHPOPMALINY;

- HaBBIKAMM CaMOCTOSITEIbHON paboThl B 1aboparopun u MHTepHeTe;

- HaBBIKAMH TEOPETUYECKOIO aHAJIN3a pPeaIbHBIX 3a]]a4, CBI3aHHBIX CO CBOMCTBAMH CIIMHOBBIX CHCTEM.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 GMR, TMR u poacreenHbie 3¢ eKThI 2 5
CrimHoBast AKKYMYIISIIIHS,
2 WHXEKTUPOBAaHWE W  JIETEKTUPOBAHUE 4 10
3IIEKTPOHHOIO CIIMHA
3 CrnuHOBBIE MONIEBBIE TPAHIUCTOPHI 2 5
4 CnuHOBBIC BpallaTelIbHbIE MOMEHTHl U 6 15
JMHAMUKa HAMarHUY€HHOCTH
5 CrimH-opOuTallbHOE B3aUMOJICiCTBHE 4 10
6 MaruuToanekrpuueckue 3QpQexTo 4 10
7 CrinHOBas pejaxkcanus 2 5
8 CrinHOBast KAJTOPUTPOHHUKA 2 5
9 MarsoHunka 4 10
Hroro yacos 30 75
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.ex.
4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)

1. GMR, TMR u poxacteennsie 3 (HeKToI

CnuH-3aBUCAIIMNA TPAHCTIOPT B (peppOMArHUTHBIX METAJIax. DKCIIEPUMEHTATIbHBIC PE3YIbTAThI 110
GMR. Teopernueckue moaxoapl k onucanmio GMR. TMR. BMR. [lpyrue sddextst
MarHUTOCOTPOTHBIICHHUS: HOpMaJIbHOE MarHUTOCOIPOTHBIICHHUE, AQHU30TPOITHOE
Marautoconportusicaue. [Ipunoxenns s¢ppextoB GMR u TMR.

2. CrivHOBas aKKyMYJISLIUS, HHKEKTUPOBAHUE U AETEKTUPOBAHUE 3JIEKTPOHHOIO CIIMHA




CnuHOBBI TOK W CIMHOBBHIA pazbaiaHc. DJEKTpUYEcKash HWHKEKIUS CIUHA 4Yepe3 HHTepderc
deppomarueTuk/HopMansHblii  Metann.  ComporuBienue F/N  unTepdeiica.  HenokanbHoe
JIETEKTHPOBaHKE CIIMHOBOTO pa30aiaHca.

3. CriuHOBBIE MOJIEBBIE TPAH3UCTOPBI
[TpunHumn paboThl CIMHOBOTO MOJIEBOrO TpaH3ucTopa Datta-Das.
4. CrinHOBBIE BpallaTesIbHbIe MOMEHTHI M JUHAMUKA HAMarHIYE€HHOCTH

OddexktuBHOE BHYTpeHHee Toie MarhHetuka. YpaBHenuwe Jlanpay-Jludmmna-I'mnsOepra.
BpamiarensHble MOMEHTBI, CO3[aBaeéMble IEKTPUUYECKUM TOKOM B (eppoOMarHeTvke B pamkax s-d
Mozenu. /luHaMyka HaMarHMYEHHOCTH B METAJTMYECKOM CIIMHOBOM BeHTWIIE. MHAoynmpoBaHHOE
MarHUTHBIM TIOJIEM JBHXKEHHE JOMEHHBIX CTEHOK. MHAyIHMpPOBaHHOE OSJIEKTPHUYECKHUM TOKOM
JBW)KEHUE TOMEHHBIX CTEHOK.

5. CnuH-0pOUTaANBHOE B3aUMOICHCTBHE

BuyTpenHee cnuH-opOuTanpHoe B3aumozneiicTBue B arome. CMH-OpOUTaNbHOE B3aHMMOICHCTBHE B
TBepaoM tese. CnuH-opOuTansHoe B3aumoaehcTeue Tumna Pamosl u Tuna dpeccenbxayca. CHEKTpsI
KBa3M4aCTHI B MaTepHase CO CIIMH-OPOUTAIBHBIM B3aMMO/ICHCTBHEM.

6. MaraurosnekTpuiaeckue d3QPeKThl

CrmHoBblit 3ddexr Xomma. Crnun-ranbBanndeckuii dpdekt. IlpsmMoit MarHuTORNEKTpUYECKUHT
addexr. [Ipsmoit marauTosnexTpudeckuil 3¢ ekt B 3D TONoNOrndecKkux u30asaTopax.

7. CriuHOBas pejaxkcanus

Mexannsm Ommota-SAdera. Mexanmsm [Ipskonosa-Ilepens. Mexanmsm bupa-Aponosa-Ilukyca.
MexaHu3M CIIMHOBOM pellaKCcalliy 3a CYET CBEPXTOHKOTO B3aUMOJIEUCTBUA C SACPHBIMHU CIIMHAMU.

8. CrinHOBas KaJOpPUTPOHUKA

Crma-3aBucsimuii 3¢dekr 3eebexa. CrnmuoBbll 3ddexr [lenbrhe. [mrantckuil cnuH-3aBUCAIIMN
apdexT 3eeOeka B CBEPXMPOBOSMIINX TETEPOCTPYKTYpax. TepMOWMHIYIIMPOBAHHOE JBIHIKEHHE
MarHuTHBIX edekToB B S/F rerepocTpykrypax.

9. Maraonuka

Mar"oHHble CIEKTpbl W MarHOHHBIM CIUHOBBIM TOK. B3anMHas KOHBepCHs DIEKTPOHHOIO H
MarHOHHOTO CIIMHOBBIX TOKOB. O030p COBPEMEHHBIX PE3yJIbTaTOB B 00JIACTH MArHOHUKH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

HeobxonnMoe obopynoBaHue Jis JISKIUNA: KOMIIBIOTEP B MYJIBTUMEUITHOE 000pyI0BaHue (ITPOEKTOP,
3BYKOBasi CHCTEMA).

Heobxonumoe nporpammuoe obecnedenue: oducHbiil maketbl Adobe Acrobat, Microsoft Office nim
aHasioru st peepaToB U Mpe3eHTAalNH, TaKeThl MPUKIAAHBIX TporpamM Matlab w/unu Python (mpu
HAJINYUHU TEXHUYECKOH BO3MOXKHOCTH).

OOecnieueHre CaMOCTOSTEIBHON paboThl — JocTyn B VIHTEpHET, 6a3bl JaHHBIX 110 HAYYHOU TTIEPHOIHKE.
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1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

CrangapTHoe 000pyJI0BaHKE TS MYJIBTUMEIUIHBIX TPE3CHTAIMI U POBEJACHUS BUICOKOH(EPEHIIUA,
KOMITBIOTEpHOE 000pY/I0BaHKE JJ1s1 TIOMCKA HH(OOPMAIMK U YUCIICHHOTO MOACTHPOBAHUS.
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Bce ocHOBHBIC MaTepHaibl Kypca (KOHCIIEKT JICKITUH, 3a/1a4u JIJIsl CAMOCTOSTEIBLHOTO PEIICHUS, CITUCOK
9K3aMEHAIIMOHHBIX BOIPOCOB, BUIC03AMUCH OTACIbHBIX JICKIINI) BBIJIOKEHBI HA CaliTe Kypca
https://sites.google.com/view/spin-qmnd



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_IyJ'lﬂ)

CryneHT, M3y4arollui JUCIUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBJIAJIETh OOIIMM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pE3yabTaTe HU3YUCHUA AUCHUIIIMHBI CTYACHT NOJUKCH 3HATb OCHOBHBLIC ONPCACIICHUA W IOHATHA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI PCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTY/ICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4eOHOro Marepuala, TOATOTOBKY OTBETOB Ha BONPOCHI, MpPEIHA3HAYCHHBIX IS
CaMOCTOSITEILHOTO U3yUCHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYICHTaM Ha 3aHATHUSIX;

— MOJATOTOBKY K BBIMOJIHEHUIO 33JJaHUI TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BrnajeHHUss MaTepraIoM CIIY)XHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMaMm
JUCIUTLINHEL

BaxxHO moOWTHCS TTOHMMAaHHUS W3y9aeMOT0 MaTepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUU W3y4YEHHs OTJACIbHBIX TEM, BOMPOCOB, CIEAYeT OOpamarbcsi 3a KOHCYJIBTAIUSIMU
MPEIoIaBaTelio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUNM CTYACHTOB B BUJIC PELICHHUS 33/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa QyHIaMEeHTAIbHONW U PUKIaTHONW QU3UKA MUKPO- U HAHOCTPYKTYP
Kypc: 1
kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: W.B. boOkoBa, kau. ¢pu3.-MaT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

YK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.1 ®opmynupyeT B pamKkax 0003HAYEHHON MPOOIIEMBI,
1eNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJUYECKYIO U UHYIO B 3aBUCHMOCTH OT
TUNA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Crniocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITEIbHOCTH U IUIAHUPOBATh MOCIEJ0BAaTEIbHOCTD IIAroB
I JOCTWXKEHUS  JaHHOro  pesynerara. @Dopmupyer

HJ'IaH—l"pa(l)I/IK pceajin3anun IIPOCKTa B ICJIOM U IUIAH
KOHTPOJIA €0 BBIIIOJIHCHUSA

VYK-2.4 TpencrapnsieT myOIUYHO pe3yNbTaThl IpoeKTa (WIn
OTHENBHBIX €ro JTanoB) B (opMe OTYETOB, CTaTew,
BBICTYIUICHMH Ha HAyYHO-NIPAKTUYECKUX KOH(EpeHIusX,
ceMUHapax | T.II.

YK-3 CriocobGeH opraHu30BbIBaTh H PYKOBOJIUTH

paboToii KOMaH/ kI, BEIpaOaThIBast KOMaHTHYIO
CTpATEeryio AJs JOCTHKEHHS MTOCTaBIEHHON
3aJa4u

VK-3.2 YuureiBaeT B cBOCH COIIMaJIbHOM u
poeCCUOHANTBHON JeSTENbHOCTH HHTEPECH], 0COOCHHOCTH
MOBEACHUS M MHEHHs (BKJIIOYAas KPUTHUYECKHE) JIIOAEH, C
KOTOPBIMH ~ PabOTaeT/B3auUMOICHCTBYET, B TOM YHUCIIE
MOCPEACTBOM KOPPEKTUPOBKH CBOUX JCHCTBUIA

VYK-3.3 Cnocoben npeaBuieTb pe3yiabTarsl (MOCIEICTBHA)
KaK JIMYHBIX, TAK U KOJUIEKTUBHBIX JEHCTBUI

YK-4 CriocoGeH mpUMEHSITh COBPEMEHHbBIE
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCIIC
HA UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U MpoQeccCHOHaTBEHOTO
B3aNMOJCHCTBUS

VYK-4.1 CrocobeH Bectd 0OMEH jenoBoi nHpopmanmeid B
YCTHOH U MHCbMEHHON (QopMax Ha roCylIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuy M HE MEHEE 4YEM Ha OIHOM
WHOCTPAHHOM SI3BIKE

VK-42 Bnageer HaBBIKAMHU, HCOOXOAUMBIMH IS
HalMCaHus, MHUChMEHHOTO TEpeBofla W PEeAaKTHUPOBAHUS
PasIUYHBIX aKaJIeMHYECKHX TeKCToB (pedeparoB, 3cce,
0030poB, cTarei u T.1.)

YK-4.3 Crniocoben MIPEJICTABISATh Pe3yABTATHI
aKaJIeMUYeCcKoOll W Mpo(decCHOHATBHON IesITeTbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEXKIyHapOAHbIC

VYK-4.4 CrocobGeH HCHOIb30BaTh COBPEMEHHBIE CPEACTBA
MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U PO(EeCCHOHAIEHOTO B3aUMOJCHCTBUS

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

VYK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JTMYHOCTHOTO
U npodeccHOHANBHOTO  pa3BUTHS,  ONpEAEsITb U
peann30BbIBaTh HPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESTENLHOCTH

VYK-6.2 OueHHuBacT CBOIO JIEATEILHOCTh, COOTHOCHT IIEJH,
CHOCOOBI M CPEJCTBA BBITIONHEHUS JICATENBHOCTH C e€
pe3yabTaraMu




OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 SHaeTr W© CHOCOOEH  HCHONIL30BaTh B
nmpo)eCCUOHANBEHOW  NIeATEeNhbHOCTH  (PyHITaMEHTabHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Crmocoben 00001maTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTHHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKd ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacrapieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeSTENLHOCTH, CIIOCOOCH
Ha HayYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoei
npoecCuoHaTbHON e TEIHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICAOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIIbHOCTH, YIUTBIBasi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSS 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKN)

OIIK-3.3 BiameeT aHaIUTHYECKMMHM U BBIYHUCIMTEIHLHBIMHU
METOJJaMH pElIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIYyYaeMbIX PEIICHUN

OIIK-4 CriocoOeH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHSI TPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CrnocobeH mNpuMeHATh 3HaHUS B o0jacTu
(HU3UKO-MaTEMAaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

OIIK-5 CriocoOeH 1 roTOB K MOBBIILIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJISKTHBOM B c(hepe cBocit
podeCcCHOHAILHOM IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.1 Cnocoben paboraTb B KOJJICKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COIIMAJIBHEIE, ITHHYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs

OIIK-5.3 Crpemutrcs K TOJY4YEHUIO HOBBIX 3HAHUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnmocoOeH  BbABHrarh  THUIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLICHUBATh KAYECTBO pa3padoTaHHOU
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThdueckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl




[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJOBATEIbCKUM U UCTIBITAaTEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00TIacTH

[MK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIONB3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAaKETOB
MIPUKJIAJAHBIX TPOTPAMM)

IK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C KCIOJIb30BAHUEM HCCIICIOBATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKIIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIlleHUBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

2. Iloka3areim OLleHUBAHUS KOMIIeTeHITHHA

B PE3IYIBTATC U3YUCHUA TUCHUIIJIMHBI «CHI/IHTpOHI/IKa» O6y‘-IaIOH_II/II\/’IC$I JOJIDKCH:

3HAThb:

OCHOBHBIE ~ TEOPETHYECKHE  IOAXOAbl K  ONUCAaHUIO  MarHUTOCONPOTHUBIICHUS, OCHOBHbBIE
9KCIIEPUMEHTAJIbHBIC PE3YIBTaThl, OCHOBHBIC MPUIOKEHHS 3P PEeKTa MArHUTOCONPOTUBIICHUS; TEOPHIO
WHKEKLMHU M [IEpeHoca CIIMHA B METaJlyIaX U IOJyIPOBOIHUKAX, METOJb! AETEKTUPOBAHUS CIIMHOBOIO
pasbanaHca, OCHOBHBIE SKCIICPUMEHTAJIbHBIC PE3yibTaThl, MEXaHW3MBI pellaKCallid CIUHA, METOMbI
OIMCAaHUsI MarHUTHOM JUHAMUKM, TEOPUIO YIPABICHUS HAMAarHUUEHHOCTBIO U JIBUKEHUS MarHUTHBIX
neeKTOB MarHUTHBIM TOJIEM M 3JIEKTPUYECKUM TOKOM, OCHOBHBIE SKCIIEPUMEHTAJIbHBIC PE3YJIbTaThI
[0 MIEPEeBOPOTY MAarHUTHOTO MOMEHTA M JIBW)KEHHIO MAarHUTHBIX J€(EKTOB B Pa3IMYHBIX CHCTEMax U
MPUJIOKEHUS; TPUPOLY, BUIBI M OCHOBHBIC CBOMCTBAa CIIMH-OPOUTANBHON CBSI3U B TBEPABIX Tenax,
OCHOBHBIE MAarHUTOJIEKTpUYeCKHe 3(P(EKTh, BBI3BAHHBIC CIUH-OPOUTAIBLHBIM B3aUMOJCHCTBUEM;
OCHOBBI CIIMHOBOM KaJOPUTPOHUKH, OCHOBHBIE SKCIIEPUMEHTAIbHBIE PE3YJIBTAaThl U TEOPETHUECKHE
MOAXOABI, MPUPOLY M HPWIOKEHUS T'MTAHTCKOTO TEPMOCIHMHOBOIO 3((eKTa B CBEPXIPOBOISIINX
cucreMax; 0030p COBPEMEHHOIO COCTOSIHHMS O0ONacTH MAarHOHUKH, CIEKTPbl CIIMHOBBIX BOJIH B
pa3IMUHBIX MAarHUTHBIX CUCTEMaxX, OCHOBHBIC JKCIIEPUMEHTAJIbHbIE PE3yJbTaTbl 10 MArHOHHOMY
[IEPEHOCY CIMHOBOI'O MOMEHTA, MEXaHU3Mbl KOHBEPCHH MAarHOHHOIO CIHMHOBOIO CHTHaJa B
3IEKTPOHHBIN.

yMeThb:

[Mpumenste nuddy3nMoHHYI0 TEOpPHIO JUIsl ONKMCAHWS CIWHOBOTO pazbanaHca B MeTauiax,
MOJTYTIPOBOTHUKAX u ME30CKOMTUYECKHUX cUcTeMax, MOJIb30BATHCS ypaBHEHUEM
Jlannay-JIupmmna-I'uns0epra 11 onucanusi MArHUTHOW JIMHAMUKHU U PACCUUTHIBATH C €r0 MOMOIIBIO
MarHuTHYIO TUHAMHKY W CHEKTPHI BO3OYKICHHH B Pa3IMYHBIX MarHUTHBIX CUCTEMax, PaCCUUTHIBAThH
CIIEKTPbl KBa3WYaCTHUI[ B PpA3IMYHBIX Marepualax co CHHH-OPOUTAJIBbHBIM B3aHMOJCHCTBHEM,
paccuuThIBaTh BEJIMYMHY MAarHUTOIEKTpHUecKUX 3(ddekroB, onuceBarh 3PGEKTH CHUHOBOM
KaJIOPUTPOHUKHU B PaMKax I10/1X0Ja KUHETHYECKOIO ypaBHEHMs], pellaTh 3a7a4y O B3aMMHOIN KOHBEPCUU
3JIEKTPOHHOTO W MAarHOHHOTO CIMHOBBIX CHTHAJIOB, HCCIEAOBaTh B3aWMOACHCTBYIOIIME MarHOHHBIC
MOJIbI B PA3JIMYHBIX ME30CKOITMUECKUX CHCTEMax B paMKkax ypaBHeHHs Jlannay-JIndmmuna-I mnsbepra.

BJIAA€Th:

3. Ilep

4. llep

- HaBbIKAMHM PELICHMS 33]1a4, OCHOBAHHBIX Ha IIOJTYYEHHBIX B XO/I€ OCBOEHUS TUCLUIIMHBI 3HAHUSIX;

- HaBbIKAMH OCBOEHUS 00JbIIOT0 00BbeMa HHPOPMALIUY;

- HaBBIKAMM CaMOCTOSITEIbHON paboThl B 1aboparopun u MHTepHeTe;

- HaBBIKAMH TEOPETUYECKOIO aHAJIN3a pPeaIbHBIX 3a]a4, CBI3aHHBIX CO CBOMCTBAMH CIIMHOBBIX CHCTEM.

€4eHb TUINOBBIX (IPUMEPHBIX) BONIPOCOB, 3aJaHMUIi, TeM JIJI HOATOTOBKH K TeKYIEMY KOHTPOJIIO

C HCJIBIO KOHTPOJISI OCBOCHUSA O6y‘laIOH_[I/IMI/IC$I yqe6H0r0 Marcepurajia npoOBOAUTCH YCTHBII\/’I OorpocC B
HavaJi€ 3aHsATUA 1I0 TCMC ITPOULIOTO 3aHATUA.

€4YCHb THUIIOBBLIX (l'lpl/IMeprIX) BOIIPOCOB U T€EM IJIA IPOBEACHUSA l'lpOMe)KyTO'-lHOﬁ aTTeCTalluu

o0yuaruuxcst

HOJIy‘IeHHI)Ie 3HaHUA OLCHUBAIOTCA II0 pPE3yjbTaTaM PpCEIICHUA 3aAda4d, BbIAAHHBIX CTYACHTY IJIA
CaMOCTOATCIIBHOTO PCHICHUA U KOHTPOJIBHBIX BOIIPOCOB IO COACPIKAHUIO KypCa. HpHMepr BOIIPOCOB U
3aJa4 CM. HHXKC

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB



1. Yro takoe GMR. OcHOBHBIE 3KCTIEpUMEHTAJIbHbIE PE3YIBTATHI.
2. OCHOBHbIE MEXaHU3MBbI CIIMHOBOM pelaKcariu
3. ®dusnyeckas cyTh MpoLecca HeOKAaIbHOTO CIIMHOBOTO JI€TEKTUPOBAHUS

4. ®du3nyueckue NPUYMHBI OABICHUS CIIMH-OPOUTAIBHOTO B3aMMOJCHCTBHS PamoObl B TBEpAbIX Tesax.
Ero BnusHME Ha 3IEKTPOHHBIE CIIEKTPHI.

5. MexaHu3M ABMKEHHsI JOMEHHON CTEHKH MarHUTHBIM nosieM. KauecTBeHHOe onncaHue.
6. YpaBuenue Jlannay-Jludmmna-I uisoepra.

7. CriuH-0opOuTaIbHOE B3aMMOJICHCTBHE B TBEPAOM TEJIE.

8. Cnma-opbuTansHOe B3auMozeiicTBre Tuna Pamos! u Tuna JIpeccenbxayca.

9. CriexTpbl KBa3M4aCTHUI] B MaTepHalie CO CIIMH-OPOUTATBHBIM B3aUMOICHCTBHEM.

10. CiunoBBI# 3¢ dext Xomna.

[Ipumeps! KOHTPOIBHBIX 3aJaHUM

1.Boruncaute 3¢ ¢peKTUBHOCT, CHMHOBOW HWHXXKEKUMM B crnuHOBoM BeHTwie F/N/F B pamkax
TUQPy3nOHHON TEOpUH.

2. Berancnuts cinHOBBIN pazbananc B cniuHoBoM BeHTHie F/N/F B pamkax nuddpy3noHHoO# Teopu.

3. BbIUMCINTE MOJIE BOJIKEPOBCKOTO MPENENa, 9acTOTy NPELEeCCMM HAMarHU4EHHOCTH U CPEIHIO0
CKOPOCTb [IBUXKECHHUSI JIOMEHHOM CTEHKHM BBIIIE BOJKEPOBCKOIO Ipeesa Uil Cilydas ABMXKEHUS
JIOMEHHOH CTEHKH MarHUTHBIM ITOJIEM.

4. PaccuuTarh 3J€KTPOHHBIE CHEKTPHl B 2D 31eKTpOHHOM ra3e B NPUCYTCTBUHU CIMH-OPOUTAIBHOTO
B3auMoJieiicTBus Tuna Pamowt u J[peccenpxayca.

5. Paccuurarp BEIMYMHY OJJICKTPOHHOM IIOJSPU3ALMH, BO3HHUKAIOIIEH B pPE3yJbTare IPsSMOro
MarHUTOIEKTPUUECKOTrO 3(ppeKkTa B HOBEPXHOCTHBIX COCTOSHUAX 3D TOMOMIOrH4ecKOro H30sATopa.

HpI/IMep OK3aMCHAIIMOHHBIX OUJICTOB:

buier 1
1. OcHOBHBIE MEXaHU3MbI CTUHOBOU pellaKCcaluy
2. BpuuciuTh mosie BOJKEPOBCKOTO Tpeeria, YacTOTy IPEIecCHd HaMarHW4eHHOCTH U CPEIHION0

CKOPOCTb JABUKCHUSA HOMGHHOﬁ CTCHKHU BBIIIC BOJIKCPOBCKOTO IIpeAciia g Ciay4dasd ABUXKCHUA
,HOMCHHOﬁ CTCHKHU MarHuTHBIM IIOJICM.

buner 2
1. Yro takoe GMR. OcHOBHBIE 3KCTIEpUMEHTAJIbHBIE PE3YIBTATHI.
2. Berancnuts cinHOBBIN pazbananc B ciuHoBoM BeHTHIe F/N/F B pamkax nuddpy3noHHo# Teopu.

Buner 3
1. ®uznueckas CyTh mpoiiecca HelIOKaILHOTO CITMHOBOTO JIETEKTUPOBAHUS

2. Paccunrtarh BENUYHMHY OJIEKTPOHHOW TOJISIpU3AINK, BO3HUKAIONIEH B pe3ylbTare MpSIMOro
MarHUTOIEKTPUUECKOTro 3(p(peKkTa B HOBEPXHOCTHBIX COCTOSHUAX 3D TOMOMIOrH4ecKOro H30sTopa.

Kputepun onennBanus

Onenka ommuno 10 OGamnoB - BBICTABJISIETCSL  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCLUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh X Ha NPAaKTHKE IPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka omMYHO 9 Oa/uloB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U IPaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.

Ouenka omMyHO 8§ OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
IPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHSTHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.



OHGHKa XOpouIo 7 0alI0B - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, yMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHWA Ha IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLECTBY M3JIAaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOpo1Io 5 0aIoB - BEICTABISAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MaTCpuall, rpaMOTHO
" IO CYHICCTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IIPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OneHka ymoBIETBOPUTENbHO 4 Oaiya - BBICTABISIETCS CTYIEHTY, MOKa3aBIIeMy (parMEeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieiibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEeHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OreHka yIOBICTBOPUTEIbHO 3 Oamia - BBICTABISIETCS CTYICHTY, MOKa3aBIIEeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B M3JIOKEHUH IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMmbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1rieHKa HEYIOBIECTBOPUTENBHO 2 0aluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(bOpMyITHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THIIOBBIX 33]1a4.

OueHKa HEyIOBJIETBOPUTENBHO | 0aii - BBICTABISCTCS CTYACHTY, KOTOPbIH HE 3HAET OCHOBHOIO
coziep)KaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITupoBKax
0a30BBIX HOHATHH JUCLHUILIMHBI U BOOOIIE HE MMECT HAaBBIKOB PEIICHHS THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

DK3aMeH NPOBOIUTCA B OpPME YCTHOTO OIpOCca MO KOHTPOJIbHBIM BompocaM. Ornpoc obyuaromerocs He
JOJDKEH TIPEBHIIATh OHOTO aCTPOHOMHYECKOTO Jaca.



