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AHHOTANMA

Kypc 3HakoMHUT CTyJIEHTOB C OJHOW W3 aKTUBHO pa3BHBAIOLIMXCS OOJACTE COBPEMEHHOW (U3WKU
KOH/ICHCHPOBAHHOTO COCTOSIHHSI — CIHHTPOHHUKOH. DTOT pasnen (U3MKM KOHICHCUPOBAHHOTO COCTOSIHUS
BKIIIOYAaET B ce0S IMUPOKUH Kpyr QyHIaMeHTanbHBIX 3(QeKToB, OOyCIOBICHHBIX HAJUYUEM CIIHHA Y
pa3IMYHBIX YacTHUIl U BO3OYXIeHUI. B pamkax maHHOro Kypca paccMaTrpuBarOTCs d(PQEKThl THTAaHTCKOTO U
TYHHEJIBHOTO MarHUTOCOIPOTHBIICHHUS, CTPOUTCSI TEOPHS 3JIEKTPOHHOTO CIIMHOBOTO pa3zdaiiaHca B MeTallax,
MOJYIPOBOJHUKAX U THOPUIHBIX CTPYKTypax, OMHMCHIBAIOTCS METOABI MHXKEKIIMH dJICKTPOHHOTO CITMHA U €TO
JIETeKTUPOBaHMsA, pa3Ouparorcs 0a30Bble IMPUHIMIB  (YHKIMOHUPOBAHUS CIIMHOBBIX TPaH3UCTOPOB,
MOAPOOHO M3YYarOTCsl CIMHOBBIC BPAIIATEIbHBIE MOMEHTBI PA3IMYHON (PU3NUECKON MPUPOIBI U BhI3bIBaEMast
UMM MarHWTHas JIMHAMUKa. boiblioe BHUMaHUE ylenseTcs U3y4eHHIO CIIMH-OpOUTAIbHOTO B3aUMOACHCTBHS
U MarHUTONIEKTPUYECKUX 3()(EKTOB, B OCHOBE KOTOPBIX JIGKHUT CIUH-OPOUTAIFHOE B3aWMOJICHCTBUE:
cnuHOBOoro »ddexra Xoimma, NPSIMOTO W OOPaTHOrO MAarHUTORNEKTpUYecKuX dddekToB. M3yuarorcs
MEXaHU3MBl CIIMHOBOI penakcanuu. /laroTcsi OCHOBBI M pa3OMpPalOTCsl HEKOTOPHIE aKTyallbHbIE BOMPOCHI
CIIMHOBOM KaJOPUTPOHMKU. PaccmarpuBaioTcs 0a30Bble BONPOCHI M KOHIENIMM MAarHOHHUKM MAarHUTHBIX
M30JISITOPOB, B3aWMHAs KOHBEPCHS OJICKTPOHHBIX M MarHOHHBIX CITMHOBBIX TOKOB, OITUCHIBAeTCS oOIIee
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 y4yeOHOM AMCUUILTMHBL SABISIOTCS: (OPMHUPOBAHKE Yy OOYUarOIIMXCS CHEIHATU3NPOBAHHBIX
3HaHUH O mpupone 3P¢PEKTOB MarHUTOCONPOTHBICHUS, CBOWCTBAX 3JIEKTPOHHOTO M MarHOHHOTO
CIIMHOBOTO TPAHCIOPTa, MPHUPOAE MATHUTONIEKTPUUECKUX OS(P(PEeKTOB W HX NPHUKIATHOM
UCIIOJIb30BaHUM, PA3JIMYHBIX METONAX KOHTPOJI HaMarHUYEHHOCTH, CIIMHOBOM KaJOpUTpOHUKE. T.K.
CHMHTPOHUKA SBISICTCSI aKTUBHO Pa3BHBAIOLIEHCS 00ACThIO (DU3UKH KOHACHCUPOBAHHOTO COCTOSIHUSA,
BAKHEMILIEH 3a/1a4eil Kypca sIBISETCsS 3HAKOMCTBO CTYAEHTOB C COBPEMEHHOM JIMTEPATYPOU IO JAHHOU
temaruke. Takxe B 3aJauyd Kypca BXOAUT O030p 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

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYaIIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEKIY HUMH

VK-1.2 OcymecTBisieT MOHCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
JOCTYTHBIX KICTOYHUKOB HH(pOpMaH

aHaJIn3 HpOGJ’IeMHLIX CI/ITyaL[I/Iﬁ Ha OCHOBC

YK-1.3 PazpabarsiBaeT CTpaTeruio JIOCTH)KEHUSA
MOCTABJICHHOM 1€ Kak IOCJICAOBATeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKA0ro0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATEIIbHOCTH W Ha B3aUMOOTHOIICHHSI YYaCTHUKOB 3TOMN
JesITeTbHOCTH

CHUCTEMHOTO TI0/IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOU MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIE
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
VYK-2 CnocoGeH ynpaBiaTh IPOEKTOM Ha BCEX |IEATEIBHOCTU M IUIAHUPOBATH MOCJIEJOBATEIBHOCTD ILIAr0B
JTamax ero peajn3aun I JAOCTWXKEGHUS  JaHHOro  pesynerara. ®Dopmupyer

HJ'IaH—l"pa(l)I/IK pcain3ann IMpPOCKTa B LCJIOM W IIJIaH
KOHTPOJIA €ro BBIIIOJIHCHUSA




VYK-2.4 Ilpeacrapnsier myOIMYHO PE3yabTaThl MPOEKTa (MK
OTHENBHBIX €ro JTamoB) B (OpME OTYETOB, CTaTeH,
BBICTYIUICHMH Ha HAyYHO-NPAKTUYECKUX KOH(EpeHIUsIX,
ceMHHapax | T.II.

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

VK-3.2 YyuuteiBaeT B cBOCH COITMATBLHON u
poheCCUOHATBHON JEITENbHOCTH HHTEPECHI, 0COOCHHOCTH
MOBEACHUSI U MHEHHs (BKJIOYas KPUTHUYECKUE) JIIONEH, C
KOTOPBIMH ~ pabOTaeT/B3aMMOJICHCTBYET, B TOM YHCIC
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 CrocobeH Bectn OOMEH JIeJI0BOM WHGpopMaiuel B
YCTHOH M MHUCBMEHHOHN (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuyu M HE MEHEE YEM Ha OJHOM
WHOCTPAHHOM SI3BbIKE

VK-42 Bnageer HaBBHIKAMHU, HEOOXOAUMBIMM  JUIS
HalMCaHus, MHChMEHHOTO TIEPeBOJa W PEAaKTHPOBAHUS
Pa3TUYHBIX aKaJIeMUYECKHX TEKCTOB (pedeparoB, 3cce,
0030poB, cTarei u T.1.)

YK-4.3 Criocoben MIPENICTABIATh PEe3yABTATHI
aKaJIeMUYEeCKOM M MNpo(eCCHOHANBHON AEATEIbHOCTH Ha
pa3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEKIyHapOAHbIE

VYK-4.4 CrnocobGeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
MH(QOPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U MPO(EeCCHOHATIEHOTO B3aUMOJCHCTBUS

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

VK-6.2 OueHuBaeT CBOIO JI€STEIHLHOCTb, COOTHOCHUT LIE/H,
CIIOCOOBI W CPEJICTBA BBHITIONHEHUS JACITEILHOCTH C &
pe3ynbTaraMu

YK-6.1 Ymeer pemare 3aga4u COOCTBEHHOTO JIMYHOCTHOTO

U npodeccHOHANBHOTO  pa3BUTHS,  ONPENeNsTb |
CaMOOIICHKH

peaNn30BbIBATh MPUOPUTETHI COBEPIIICHCTBOBAHUS

COOCTBEHHOM JIeATEIIbHOCTH

OIIK-1.1 3maer ® cHnocoOEH  HUCHOJL30BaTh B

npo(eCCUOHANBHON  JEATENbHOCTH  (yHAaMEHTAIbHBIC

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

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKU OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIECJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
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 Umeet npeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npo¢ecCHOHANIBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBAaHUH B o0jacth  cBoeil  mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONB3YEMOM B  COBPEMEHHONW  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH 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 Cnocoben aHanmu3upoBarh 3ajady, IJIAHHPOBAThH
MyTH pEIIeHHs, Mpeyiarath U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEIOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHSs 3HAHHS B
pa3IMYHBIX 001ACTAX HAYKH (TEXHUKH)




OrpaHUYCHHUA PA3JINYHBIX METOAOB PCIICHHUA

OIIK-3.3 Brnazeer aHaIUTUYECKUMUA U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHIs], TOHNMAET 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 CrnocoObeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYITHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
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-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHUIA,

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

OIIK-5.1 Cnocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIEC U KyJIBTYpPHbIC Pa3Inyuust

[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

IIK-1.1 CrocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHUN B
pamMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
EITEILHOCTH

[IK-1.2 CnocobeH BbyIBHTaTh THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYECTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEN0BAHUN K KOHKPETHOU

HaydyHOW 3a7adye W HHTEPHPETUPOBATh  IIOJIYYCHHBIE
PpE3YNBTaThI
[MK-3.1 TloHuMaeT NPUHIUIBI PabOTHI HCIOIBE3YEMOTO
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

(MonenMpoBaHUe) € MCHONBb30BAHUEM HCCIIEIOBATEIbCKOTO
00opynoBaHus (MIAKETOB MPUKIIAAHBIX IPOTPaMM)

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

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

3HAThb:

- OCHOBHBIC  TCOPCTHUYCCKUC

MOIXOAEl K

OIMMMCAHWIKO  MAarHuTOCONPOTUBIICHHA, OCHOBHBIC

IKCTIEPUMEHTANIbHBIE PE3YIIbTaThl, OCHOBHbIE MIPUIIOKEHNUS 3((PeKTa MarHUTOCONPOTHBIICHNUS;

- TEOPUIO0 MHXKEKLIMH M MEPEHOCa CIIMHA B METANIaX M MOJYNPOBOJHUKAX, METOIBI JETEKTUPOBAHUS
CIIMHOBOTO pa3bajiaHca, OCHOBHBIE SKCIIEPUMEHTAJIbHBIEC PE3y/IbTaThl, MEXaHU3MBbI PEJaKCalliK CIIMHA;
- METOZAB! ONMCAHWsSI MarHUTHOW JMHAMUKH, TECOPHUIO YIPABICHUS HAMAarHUYEHHOCTBIO M JIBHKCHUS
MarHUTHBIX /1€()eKTOB MarHUTHBIM IIOJIEM M 3JIEKTPUYECKHM TOKOM, OCHOBHBIE SKCIIEPHMEHTAJIbHbIC
PE3YyNbTaThl IO MEPEBOPOTY MAarHUTHOTO MOMEHTA U JIBUKEHUIO MAarHUTHBIX J€(DEKTOB B Pa3IMYHBIX

CUCTEMAaX U NMPUJIOKCHUSA,

- MPUPOLY, BUABI M OCHOBHBIC CBOMCTBAa CIIMH-OPOMTAILHOW CBS3M B TBEPIBIX TejaX, OCHOBHBIE
MarHuTo3NIeKTprudeckue 3(h(heKTsl, BEI3BAHHBIE CITMH-OPONUTAIEHBIM B3aUMOICHCTBHEM;

- OCHOBBI CIIMHOBOM KaJIOPUTPOHMKH, OCHOBHBIE DKCIIEPUMEHTAIbHBIE PE3YJIBTaThl U TEOPETHUECKUE
MOAXOABI, MPUPOLY M TPHIOKEHHS] THTAaHTCKOTO TEPMOCIHMHOBOTO 3(@eKra B CBEPXIPOBOIAIINX

CHCTEMaXx;

- O630p COBPEMCHHOI'O COCTOSHUA obmactu MAardHOHUKH, CHCEKTPbl CIHMHOBBLIX BOJIH B PAa3JIMYHBIX
MAarouMTHbIX CHUCTEMAaX, OCHOBHBIC OJSKCIICPUMCHTAJIbHBIC PC3YyJIbTaTbhl IO MAIrHOHHOMY HCPCHOCY
CIIMHOBOI'O MOMEHTA, MEXaHU3Mbl KOHBEPCHU MAIrHOHHOI'O CIIMHOBOI'O CUTHAJla B 3J'IeKTp0HHbII\/'I.




YMETb:

- npuMeHaTh auddy3uoOHHYIO TEOpHIO IS ONHMCaHWs CIUHOBOTO pasz0anaHca B MeTaluiax,
MOJTYTIPOBOJHUKAX M ME30CKOIIMYECKUX CUCTEMAX;

- monb3oBarbesi ypaBHenueM Jlanpay-JIudmmmna-I'mne0epra st onvcanuss MarHUTHOH JUHAMHUKU H
paccuuThIBaTh C €ro MOMOILIBI0 MAarHUTHYIO AMHAMUKY W CHEKTPbl BO3OY)XKICHHH B Pa3IMYHBIX
MarHuTHBIX CUCTEMAX;

- paccuUMTHIBaTh CIEKTPbl KBAa3HMYacCTHI B pa3IMYHBIX MarepuajaXx CcoO CIHH-OPOUTANIbHBIM
B3aNMO/ICHCTBHEM;

- pPacCUUTHIBATH BEJIMYMHY MarHUTOIICKTPUUIECKUX 3(PPEKTOB;

- ONUCHIBATh 3()(HEKTHI CIUHOBON KaJOPUTPOHHUKH B paMKax IMOIX0/1a KHHETHYECKOTO ypaBHEHUS;

- pemarpb 3aJa4i O B3aUMHON KOHBEPCHH IEKTPOHHOTO U MarHOHHOTO CIIMHOBBIX CUTHAJIOB;

- UCCcleloBaTh B3aUMMOJIECHCTBYIOIINE MAarHOHHBIE MOl B PA3JIMUYHBIX ME30CKOIIMYECKUX CHUCTEMax B
pamkax ypaBHenus Jlannay-Jludmuna-I nnsoepra.

BJIAJIETh:

- HaBBIKAMH PEIICHUs 33]1a4, OCHOBAaHHBIX Ha MOJyYSHHBIX B X0JIC OCBOCHHSI IUCIMIUIMHBI 3HAHUSX;
- HaBbIKAMH OCBOEHUS O0IBIIOT0 00beMa HHPOPMAITNY;

- HaBBIKAMH CaMOCTOSITEIbEHOU paboTHI B laboparopun U MHTEpHETE;

- HaBBIKAMH TEOPETUUECKOTO aHAJIM3a PeasIbHbIX 33/1a4, CBSI3aHHBIX CO CBOMCTBAMU CITHHOBBIX CHCTEM.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 GMR, TMR u posacreernbie 3QdeKTh. 2 5
CrninHoBast AKKyMyJIALus,
2 WHXEKTUPOBAHUE U  JCTEKTUPOBAHUE 4 4 4
3JIEKTPOHHOI'O CIIHMHA.
3 CIHuHOBEBIE MOJIEBBIE TPAH3UCTOPHIL. 2 2 4
4 CrinHOBBIE BpallaTelbHbIE MOMEHTHI U 6 6 6
JMHAMUKa HAMarHU4E€HHOCTH.
5 CrinH-opOuTalIbHOE B3aUMO/ICHCTBHE. 4 6 6
6 MarnuTosnekrpuueckue 3pQexTor. 4 4 4
7 CnuHoBas penakcanus. 2 2 4
8 CnuHOBas KaJOPUTPOHHUKA. 2 4
9 MarHoHuKa. 4 6 8
Hroro wacos 30 30 45
[TonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.
4.2. CopaepxaHue AUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 1 (Ocennwii)

1. GMR, TMR u pozncreenHbIe 3P PEKTHI.




CrnuH-3aBUCALIMNA TPAHCIOPT B (DEPPOMATHUTHBIX MeTa/ulaX. DKCHEPUMEHTAIbHBIE PE3yNbTaThl MO0
GMR. Teopernueckue mnoaxoapl k onucannto GMR. TMR. BMR. [lpyrue 3¢dexrst
MarHUTOCONPOTHBICHHUS: HOPMaJIbHOE MarHUTOCONPOTHBIICHHUE, aHU30TPOITHOE
Marautoconportusienue. [Ipunoxenns s¢ppexroB GMR u TMR.

2. CnuHoBas AKKYMYJIAUs, THXKXCKTUPOBAHUC U ACTCKTUPOBAHUC DJICKTPOHHOI'O CIIMHA.

CHuHOBBI TOK M CIMHOBBIMA pazbanaHc. DNeKTpUYecKash HWHXKEKIUS CIHWHA dYepe3 HHTepdeiic
tdbeppomarnetuk/Hopmaneubii  Metamut.  Comporuenenue F/N  umaTepdeiica. HemokanbHoe
JIETEeKTUPOBaHNE CTUHOBOTO pa3baanca.

3. CnuHOBBIE MOJIEBBIE TPAHIUCTOPBHI.
[MpuHIIMT paboOTHI CIMHOBOTO MOJIEBOTO TpaH3ucTopa Datta-Das.
4. CrivHOBBIE BpallaTesIbHble MOMEHTBI M JUHAMHUKA HAMAarHU4E€HHOCTH.

OddexktnBHOE BHYTpeHHee ToNe MarHetuka. YpaBHenuwe Jlanpay-Jludmmna-I'mnnbepra.
BpamiarensHple MOMEHTHI, CO3aBacMble AIICKTPUYIECKAM TOKOM B (eppoMarHeTuke B paMmkax s-d
Mozeny. JliHaMuKka HaMarHMYeHHOCTH B METAJUIMYECKOM CIIMHOBOM BeHTHiIE. WHIyrmpoBaHHOE
MarHUTHBIM TIOJIEM JIBWKEHHE JIOMEHHBIX CTEHOK. HHIyIMpOBaHHOE JJIEKTPUYECKHM TOKOM
JBHMKEHHE JOMEHHBIX CTCHOK.

5. CriuH-0pOUTANIbHOE B3aMMOJICHCTBHE.

BuyTpennee crnivH-opOuTanbHOe B3aumojeicTBue B atome. CMH-OpOUTAIbHOE B3aMMOJICHCTBHE B
TBepAoM Tene. CrimH-opOuTapHOE B3anmoaeicTere thna Pamos! n tuna /Ipeccensxayca. CrieKTpsl
KBa3MUYaCTHII B MaTepuase co CIMH-OPOUTAIbHBIM B3aMOJCHCTBHEM.

6. MaraurosnexTpuieckue 3G QeKThI.

CruHoBbiil 3ddexr Xomna. Cnun-raneBannueckuid 3¢ ¢ext. Ilpsamoil marHuTORNEKTpUUYECKUil
addexr. [Ipsamoit MmarauTosnexkTpudeckuii 3¢ ekt B 3D TOMONIOTHIeCKUX N30IATOPAX.

7. CnuHOBas penakcaius.

Mexanm3m Omnnota-SAdera. Mexanusm [psikoHoBa-Ilepens. Mexanusm bupa-Aponosa-ITukyca.
MexaHn3M CIIMHOBOW PEJIAaKCALMU 33 CYET CBEPXTOHKOIO B3aNMOJEHUCTBHSA C SAAEPHBIMU CIIMHAMH.

8. CnMHOBas KAJIOPUTPOHHKA.

Crma-3aBucsimuii d¢dexr 3eebeka. CruHOBBIN dddekt [lenbrbe. [MranTcKuii CUH-3aBHCSIIHIA
apdexr 3eeOeka B CBEPXMPOBOMSAIIMX T'€TEPOCTPYKTYpax. TepMOMHIYIMPOBAHHOE IBIDKCHUE
MarHuTHBIX JedekToB B S/F reTepocTpyKTypax.

9. MargHoH#uka.

MarHoHHbIE CHEKTPbl M MAarHOHHBIM CIMHOBBIM TOK. B3auMMHass KOHBEpPCHsI DJEKTPOHHOIO U
MarHOHHOTO CITMHOBBIX TOKOB. O030p COBpEMEHHBIX PE3YJIbTATOB B 00IaCTH MarHOHUKH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)



HeobOxoauMoe 000pyaoBaHue IS JISKIUH U PAKTUISCKUX 3aHSATHIA: KOMITBIOTED U MYJIBTUMEIHIHOE
o0opynoBaHue (MMPOEKTOp, 3BYKOBasI CUCTEMA).

Heobxonmumoe nporpammuoe obecnieuenue: oducusiii maketsl Adobe Acrobat, Microsoft Office mm
aHasoru Jsl pedepaToB U MPe3eHTAINN, TAKEThI MPUKIAAHBIX IporpamM Matlab w/umu Python (mpu
HAJIMYUY TEXHUYECKOH BO3MOKHOCTH).

OOecnieueHne caMOCTOATENbHON paboThl — JocTyn B VIHTEpHET, 6a3bl JaHHBIX 110 HAYYHOU MEPHOIHKE.
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7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

https://sites.google.com/view/spin-qmnd



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX IPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

CrangapTHoe 000pyJI0BaHKE TS MYJIBTUMEIUIHBIX TPE3CHTAIMI U IPOBEACHUS BUICOKOH(EPEHITUA,
KOMITBIOTEpHOE 000pY/I0BaHKE JJIs1 TIOMCKA HHOOPMAIMK U YUCIICHHOTO MOACTHPOBAHUS.
bubnmuoreunsiii poug MOTU.

Bce ocHOBHBIC MaTepHaibl Kypca (KOHCIIEKT JICKITUH, 3a/1a4u JIJIsl CAMOCTOSTEILHOTO PEIICHUS, CITUCOK
9K3aMEHAIIMOHHBIX BOIPOCOB, BUICO3AIUCH OTACIbHBIX JICKIINI) BBIJIOKEHBI HA CaliTe Kypca
https://sites.google.com/view/spin-qmnd

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollMd IUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBIAAETh OOIIMM IOHSATUHHBIM
arnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrare m3ydeHus NUCHUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIE ONpEAENCHUS U TOHATHSA,
YMETh IPUMEHSATH MOTyYCHHBIC 3HAHUS JIJISl PEIICHUS Pa3IMYHBIX 33714,

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHNS KOHCITCKTa 3aHATHH;

— HaMPsDKEHHOW CaMOCTOATEILHOU PabOTHI CTYIEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHL;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], MPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAgaraéMbpIx CTyJAeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINIOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

[Mokazarenem BiajeHUs MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS TMOHMMAaHMs U3y4yaeMoro mMarepualna, a He MEXaHHYeCcKOro ero 3armoMmuHaHus. [lpu
3aTPYIMHEHWN W3yYCHUsS OTICIBHBIX TEM, BOIPOCOB, CIEIyeT OOpaIiarhCs 3a KOHCYJIbTAIMSAMH K
MpenoaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHs 337ad B COOTBETCTBUH C
TEMAaTUKOH 3aHSITHIA.



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

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

PaszpatGoTunk: N.B. boGkoBa, 1-p ¢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 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

YK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOUW MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUMA TPOEKTa), OXHIAEMBbIC PE3yIbTaThl M BO3MOXKHBIE
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITebHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
I JOCTWXKEHUS  JaHHOro  pesynerara. @Dopmupyer

HJ'IaH—l"pa(l)I/IK pcain3ann IMpPOCKTa B LCJIOM W IIJIaH
KOHTPOJIA €0 BBIIIOJIHCHUSA

VK-2.4 Ilpeacrapnsier myOIUYHO Pe3yabTaThl MPOEKTa (MK
OTHENBHBIX €ro JTamoB) B (OpME OTYETOB, CTaTeH,
BBICTYIUICHMI Ha HAyYHO-NPAKTUYECKUX KOH(EpeHIUsIX,
ceMUHapax | T.II.

YK-3 CriocobGeH opraHu30BbIBaTh H PYKOBOJIUTH

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

VK-3.2 YuuteiBaeT B cBOCH COITMATBLHON u
poheCCUOHATBHON JESITEeNbHOCTH HHTEPECH], 0COOCHHOCTH
MOBEACHUSI U MHEHHs (BKJIOYas KPUTHUYECKUE) JIIONEH, C
KOTOPBIMH ~ pabOTaeT/B3aMMOJICHCTBYET, B TOM YHCIC
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 CnocobeH BecTn OOMEH JieJI0BOM WHGpopMaiuel B
YCTHOH M MUCHhMEHHOHN (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuu M HE MEHEE YEM Ha OJHOM
WHOCTPAHHOM SI3BIKE

VK-42 Bnageer HaBBEIKAMHU, HEOOXOAUMBIMM  JUIS
HalMCaHus, MHChMEHHOTO TIEPeBOAa W PEAaKTHPOBAHUS
Pa3IUYHBIX aKaJIeMUYECKHX TEKCTOB (pedeparoB, 3cce,
0030poB, cTarei u T.1.)

YK-4.3 Criocoben MIPENICTABIATh PEe3yABTATHI
aKaJIeMUYEeCKOM M Mpo(eCcCHOHANBHON AEATEIbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEXKIyHapOAHbIC

VYK-4.4 CrnocobGeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
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

VK-6.2 OueHuBaeT CBOIO JI€STEILHOCTb, COOTHOCHUT LIE/H,
CIIOCOOBI WM CPEJICTBA BBITIONHEHUS JACITEIHHOCTH C e
pe3ynbTaraMu

YK-6.1 Ymeer pemare 3aga4u COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBLHOTO  pa3BUTHS,  ONPENeNsTb |
peann30BBIBATH MIPUOPUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM JESITETLHOCTH




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

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
mpoeCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKU OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIECJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
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 Umeet npeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIIC/IOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoei
npo¢ecCHOHANIBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
HCCIICIOBAaHUH B o0jacth cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH 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 aHanmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, Mpeyiarath U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, NPUMEHss 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKN)

OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU 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 CnocobeH mnpuMeHATh 3HaHHA B o0JacTu
(HU3UKO-MaTEMAaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIY4YEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEeHTHPOBAaHO BBIOMpATh CIOCOO
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-5.3 CrpeMurcsi K TMOJYyYEHHIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

OIIK-5.1 Cnocoben paboraTb B KOJUIEKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COILMANIBHBIE, ITHUYECKHE,
KOH(ECCHOHAIBHBIC U KYJIBTYPHBIC Pa3IndHs

[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 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl




IMK-3.1 TloHuMmaeT NPUHIUIBI PabOTHI HCIOIBE3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAaKETOB

[TK-3 Criocoben npodeccrnoHaNbHO paboTaTh ¢ MPUKITAHBIX TPOTPAMM)

WCCIIEIOBATEIHCKIUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CHeIHAaTN3UPOBAHHBIMH MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00TIacTH

IK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HMCIOIb30BAHUEM HCCIIC0BATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKIIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

2. Iloka3areim OLleHUBAHUS KOMIIeTeHITHHA
B pesynwrare uzydenus quciuiuinHbl « CIMATPOHUKAY 00yJarONUICS JTOJDKEH:

3HAThb:

- OCHOBHBIE TEOPETHYECKHE TOAXOAbl K OINUCAaHWIO MAarHUTOCONPOTHBICHHS, OCHOBHBIC
IKCTIEPUMEHTANIbHBIE PE3YIIbTaThl, OCHOBHbIE IPUIIOKEHNUS 3((PEeKTa MarHUTOCONPOTHBIICHNUS;
- TEOPHI0 MHXCKIHUH M MEPEHOCa CIIUHA B METaJUIax M MOJIYNPOBOJHHUKAX, METOIABI JIETCKTHPOBAHUS
CIIMHOBOTO pa3bajiaHca, OCHOBHBIE SKCIIEPUMEHTAJIbHBIEC PE3y/IbTaThl, MEXaHU3MbI PeJaKCalliy CIIMHA;
- METOZAB! ONMCAHWsI MarHUTHOW JMHAMUKH, TECOPHUIO YIPABICHUS HAMAarHUYECHHOCTBIO M JIBUKCHUS
MarHUTHBIX /1€()eKTOB MarHUTHBIM IIOJIEM M 3JIEKTPUYECKMM TOKOM, OCHOBHBIE SKCIIEPHMEHTAJIbHbIC
PE3yNBTaThl 10 MEPEBOPOTY MAarHUTHOTO MOMEHTA U JIBUKEHUIO MAarHUTHBIX J€(DEKTOB B Pa3IMYHBIX
cUCTEMaXx U NPUIOKEHMUS;
- TPUPOAY, BUABI M OCHOBHBIC CBOMCTBAa CIMH-OPOMTAILHOW CBSA3M B TBEPIBIX TeJaX, OCHOBHBIE
MarHuTo3NIeKTpudeckre 3(h(HheKTsl, BEI3BAHHBIE CITMH-OPONUTAIEHBIM B3aUMOICHCTBHEM;
- OCHOBBI CIIMHOBOW KaJIOPUTPOHHMKH, OCHOBHBIC HKCIICPUMEHTAJILHBIC PE3YJIbTaThl U TEOPETUUECCKHUE
MOAXOABI, MPUPOLY M TPHIOKEHHS THTAaHTCKOTO TEPMOCIMHOBOTO 3(@deKkra B CBEPXIPOBOIAIINX
cucTeMax;
- 0030p COBPEMEHHOIO COCTOSIHUSI O0JacCTH MAarHOHWMKH, CIIEKTPbl CIIMHOBBIX BOJIH B Pa3IHYHBIX
MarHuTHBIX CHCTEMaX, OCHOBHBIE 3KCIIEPUMEHTAJIbHBIE pE3yIbTaTbl MO MarHOHHOMY IIEpeHOCY
CIIMHOBOTO MOMEHTA, MEXaHU3Mbl KOHBEPCUM MarHOHHOI'O CIIMHOBOI'O CUTHAJIa B AJIEKTPOHHBIN.
YMeThb:
- npuMeHITh audy3uOHHYIO TEOpHIO IS ONHMCaHUs CIWHOBOTO pasz0anaHca B MeTaluiax,
MOJTYTIPOBOJHUKAX M ME30CKOIIMYECKUX CUCTEMAX;
- monb3oBarkesi ypaBHenueM Jlanmay-JIndmmna-I'mne0epra st onvcanuss MarHUTHOW JUHAMHUKU H
paccuuThBaTh C €ro MOMOILIBI0 MAarHUTHYIO AMHAMUKY W CHEKTPbl BO3OYXKICHHH B Pa3IMYHBIX
MarHuTHBIX CUCTEMAX;
- paccuUMTBHIBaTh CIEKTPbl KBAa3HMYacCTHI B pa3IMYHBIX MarepuajaXx CcoO CIHH-OPOUTANIbHBIM
B3aMMOJICHCTBHEM;
- pPacCYUTHIBATH BEJIMYMHY MarHUTOIJICKTPUUECKUX 3(PPEKTOB;
- ONUCHIBATh 3()h(HEKTHI CIUHOBON KaJOPUTPOHHUKH B paMKax IMOIX0/1a KHHETHYECKOTO ypaBHEHUS;
- pemarpb 3aJa4i 0 B3aUMHON KOHBEPCHH IEKTPOHHOTO U MarHOHHOTO CIIMHOBBIX CUTHAJIOB;
- UCClIeloBaTh B3aUMMOJICHCTBYIOIINE MAarHOHHBIE MOl B Pa3IMYHBIX ME30CKOIIMYECKUX CHUCTEMax B
pamkax ypasHenus Jlannay-Jludmuna-I uns0epra.
BJa/IeTh:
- HaBbIKAMH PELICHUS 33]1a4, OCHOBAaHHBIX Ha MOJTYYECHHBIX B XO/I€ OCBOCHUS IUCLUILIMHBI 3HAHUSX;
- HaBbIKAMH OCBOEHUS 00IBIIOT0 00beMa HHPOPMAITNY;
- HaBbIKAMH CaMOCTOATENbHOH paboThl B 1aboparopun u UHTepHeTe;
- HaBbIKAMM TEOPETUYECKOI'0 aHAIM3a PEAJIbHBIX 3a/1a4, CBSI3aHHBIX CO CBOMCTBAMM CIIMHOBBIX CUCTEM.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

HOJIy‘IeHHI)Ie 3HAaHUSA OLCHUBAIOTCA II0 pPE3ylbTaTaM pPEHICHUA 3aJa4, BbIAAHHBIX CTYACHTY JJIid
CaMOCTOATCIIBHOTO PCIICHNA U KOHTPOJIbHBIX BOIIPOCOB IO COACPNKAHUTIO KypcCa.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

1. Yro takoe GMR. OcHOBHBIE 3KCTIEpUMEHTAJIbHBIE PE3YIBTATHI.
2. OCHOBHbIE MEXaHU3MBbI CIIMHOBOM pelaKcaiiu




3. ®dusnyeckas cyTh Mpolecca HeTOKAaIbHOTO CIIMHOBOTO JI€TEKTUPOBAHUS

4. ®du3nueckue NPUYMHBI MOSBICHUS CIIMH-OPOMTAIBHOTO B3aUMOACHCTBHA PamObl B TBepAbIX Tenax.
Ero BnusiHME HA 3IEKTPOHHBIE CIIEKTPHI.

5. MexaHu3M ABMKEHHS JOMEHHON CTEHKH MarHUTHBIM niosieM. KauecTBeHHOe onrcaHue.

6. CriuHOBBIE TIOJIEBBIEC TPAH3UCTOPHI.

7. CriuHOBasi aKKyMYJISILHSI, WH)KEKTUPOBAHHE U IETEKTHPOBAHUE 3JICKTPOHHOTO CIIMHA.

8. Maraurosnexrpuieckue 3GeKThI.

9. MarsoHuka.

10. Mexanusm Dmnora-Sdera.

HpI/IMepBI OK3aMCHAIIMOHHBIX OuIeToB

burer 1.
1. OcHOBHBIE MEXaHU3MbI CTUHOBOU pellaKCcaluy
2. ®usnueckas CyTh MPOIecca HEIOKAThHOTO CTUHOBOTO JIETEKTHPOBAHUS

buier 2.
1. MarHoHHbIE CIEKTPHI U MAarHOHHBIA CIIMHOBBIN TOK.
2. O0630p COBPEMEHHBIX PE3YJABTATOB B 00JIACTH MarHOHUKHY.

Kpurepun oneHuBanus
Onenka ommmuno 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHMUE,
CHCTEeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
IPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHATHIX PELIEHUM.
Onenka oOmIM4HO 9 0auioB -  BBICTABISETCS  CTYACGHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka oOmIMYHO 8§ Oa/IOB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHME,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHWA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.
Ouenka xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJyYCHHBIC 3HAHHWA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomio 6 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY U3J1araer ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha [IPAKTUKE, HO JIOILyCKAeT B OTBETE
WJIM B PEUIEHUH 331349 HEKOTOPBIE HETOYHOCTH.
Ouenka Xopo1o 5 6ajioB - BEICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, IpaMOTHO
U IO CYLIECTBY M3JIAraeT €ro, yMeeT MPUMEHTh MOJIyYEHHbIE 3HaHHUS Ha MPAKTHKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.
OueHka ynOBIETBOPUTENbHO 4 Oajla - BBICTABISETCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYIHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUsl JOrMYECKON M0CIeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3lienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE sl AajbHeHmero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka yIOBIETBOPUTENbHO 3 Oajula - BBICTABIISETCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWU, AOMycKaroulemy omuOku B (popMynupoBKax 0a30BbIX NOHSATH,
HapyUIEHUs] JIOTHYECKOM IOCIEe0BaTEeIbHOCTH B M3JIOKEHHH IPOTPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM MporpaMMbl, HEOOXOAUMBIMHU LTSI ajbHENUIIETO 00yUeHHS U
C TPYZIOM IIPUMEHSET [10JIyUYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.
OueHka HEyIOBIECTBOPUTENHHO 2 Oajia - BBICTABISCTCS CTYIEHTY, KOTOPBII He 3HAaeT OojiblIel yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKAaeT TIpyOble OIIMOKH B
(bopMyIHpOBKaX OCHOBHBIX IPUHIUIIOB M HE YMEET MCIOIb30BaTh NOIYyUYEHHbIC 3HAHUS NPH PEIICHUN
THIIOBBIX 33]1a4.



OueHka HEYIOBIETBOPUTENbHO 1 0aim - BBICTABISAETCS CTYIEHTY, KOTOPBI HE 3HAeT OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue ommOK B (GOPMYIUPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBEI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3a/1ad.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNne MPoueIypPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

DK3aMeH MPOBOAUTCS B JOPME YCTHOTO OIPOCa MO KOHTPOJIBHBIM BOIPOCAM U 3AIIUTHI BHIIOJTHEHHBIX
oOyJammuMcsl B TEUEHHE CeMecTpa TNpakTHUeckux paboT. Ompoc oOydaromierocs He JTOIDKEH
MPEBBIIIATH OJJHOTO ACTPOHOMHYECKOTO Jaca.



