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AHHOTANMA
B nmamHOM Kypce paccMaTpuBarOTCS KBaHTOBBIE (PH3WYECKHME CBOWCTBAa TBEPIBIX TEJ, BKJIFOUAS METAJLIBI,
TDJICKTPUKH, aMOp(HBbIE Tella ¥ KBa3UKPHCTALIBL. B Kypce HM3lIararorcss OCHOBBI KBaHTOBOTO TPaHCIOPTa
3apsiia, cBokicTBa DepMU-KUIKOCTHOTO COCTOSHUA. Kypc paccuutan nHa cryneHTtoB-mMaructpor JIOU
(M®TH), B 0CHOBHOM, IKCTIEPUMEHTATOPOB.

1. lean u 3apa4un

Henp AucoMnInHBI
O3HaKOMHUTH CTYICHTOB C Pa3BUTHEM IPEACTABICHUN 00 3JIEKTPOHHBIX CBOMCTBAxX, 3JIEKTPOHHOM
CTPYKType TBEpABIX Ten. Hayuuth cTyneHTOB aHaIUM3UpOBaTh SKCIIEPUMEHTAJIbHBIE JaHHbIE HA OCHOBE
COBPEMEHHOM 3JIEKTPOHHOUN TEOPHH TBEPIBIX TEI.

3agaum AUCUUILUITHHBI
- ¢opMupoBaHue 0a30BBIX 3HAHWH B 00JACTH KBAaHTOBOH ()M3UKU TBEPAOTO Tela KAaK JAMCIHILIHHBI,
HHTETpHUpYIOLIel 00mepHU3nIecKy o U 00IIETEOPETUIECKYIO MTOATOTOBKY (PU3UKOB M oOecrieunBaronen
TEXHOJIOTUYECKAE OCHOBBI COBPEMEHHBIX HMHHOBAIMOHHBIX CQep IesATeIbHOCTH B  00NaCTH
COBPEMEHHOH HaHOAJICKTPOHUKH;
- MOHUMaHHE KIIIOYEBBIX TEOPETUYECKUX PE3YJIbTATOB, JICKAIIUX B OCHOBE COBPEMEHHOIO OIMCAHHS
CBOMCTB TBEP/BIX TEII;
- (opMHpOBaHME TIOIXOMOB K BBIMOJHEHUIO CTYICHTAMH HCCIIEIOBAHUI W pacyeToB B 00JacTH
SJICKTPOHHBIX CBOWCTB TBEPIBIX TEJ B paMKax BBIIYCKHBIX pPabOT Ha CTENeHb MAarucrpa,
(dopMupoBaHue 0a30BBIX 3HAHMW M YMEHHH Ul NANbHEHIINX WCCIEIOBAaHMA B paMKaxX BBITYCKHBIX
KBaJTU(UKAIIMOHHBIX PAOOT.

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 UICTOYHUKOB HH(pOpMaLH

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

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

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOU MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHUIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
VYK-2 CnocoGeH ynpaBiaTh IPOEKTOM Ha BCEX |AEATEIBHOCTH M IUIAHUPOBATH MOCIIEJOBATEIBHOCTD 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

VK-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 PYKOBOJIUTH
paboToil KoMaHabI, BEIpadaTeIBas KOMaHIHYIO
CTpATEeTuIo I JOCTHKECHUS ITOCTABICHHOMN
3a1auu

VYK-3.2 ~ VuureiBaeT B  CBOEM  CONMAIbHON U
poeCCHOHAIBHON AEATEIBHOCTH MHTEPECH], 0COOCHHOCTH
MOBEICHUSI W MHEHHs (BKJIIOYas KPUTHYECKHUE) JIofIeH, ¢
KOTOPBIMH ~ PabOTaeT/B3aMMOACUCTBYET, B TOM YHCIE
IIOCPEACTBOM KOPPEKTUPOBKH CBOUX JEHCTBUN

YK-4 CriocoGeH MpUMEHSITh COBPEMEHHbBIE
KOMMYHHKATHBHbBIC TEXHOJIOTHH, B TOM YHCIIC
HA UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U MpoQecCHOHaTBEHOTO
B3aNMOJCHCTBUS

VK-4.2 Bmageer HaBLIKAMH, HEOOXOOUMBIMHM IS
HaIlMCaHUs, MHUCHMEHHOTO TIEPEBOAa W PEAAKTHPOBAHUS
pa3NMUYHBIX aKaJeMHYECKUX TEKCTOB (pedepaToB, 3cce,
0030poB, cTaTei u T.1.)

YK-4.3 Criocoben NPEACTaBIAT Pe3yNbTaTh
aKaJIeMUYeCKO W TpPOo(eCCHOHANBHON JEATENbHOCTH Ha
pas3IUIHBIX Hay4YHBIX MEpOIIPHATHSIX, BKJTIOYAst
MEXIyHapO/IHbIE

VYK-4.4 CrniocobeH HCIoNb30BaTh COBPEMEHHBIE CPENICTBA
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M PO(eCcCHOHAIBHOTO B3aUMOAEHCTBHS

YK-5 CriocobeH aHanu3upoBaTh H yUYUTHIBATh
pa3sHoo0pa3ue KyiabTyp B IpOLECCe
MEKKYJIBTYPHOTO B3aUMOACHCTBHS

VYK-5.1 CnocobeH BbIBIATH crieMUPUKY (puimocopckux u
HayYHBIX TPAJAUIIIA OCHOBHBIX MUPOBBIX KYJIBTYp

VYK-5.2 Cnocoben  ompenenith  TEOpETHYECKOE U
MPAaKTUYECKOE 3HAUEHHE KYJIBTYPHO-A3BIKOBOTO (aKTopa
IPU B3aUMOJEHCTBUY PA3IMYHBIX (GHUIOCOPCKUX M HAYYHBIX
Tpaauuui

YK-6 CriocobeH onpeiessTh U peaan30BhIBaTh
MPUOPUTETHI COOCTBEHHOMN AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOILICHKH

YK-6.1 Ymeer pemars 3aga4u COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBHOTO  Pa3BUTHS,  ONPENeNiTb |
peaTn30BhIBATH MIPUOPUTETHI COBEPIICHCTBOBAHUS
CcOOCTBEHHOM AEATENHHOCTH

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

OIIK-1 Bnaneer cuctemoli pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

pe3ynbTaraMu
OIIK-1.1 3HaeT ®W  CcOOCOOCH  HCIOJB30BaTh B
mpoeCCUOHANBHON  JesTeNbHOCTH  (yHAaMeHTalbHbIC

HAay4YHbIC 3HAHU B obOmacTu (I)I/I3I/IKO—MaT6MaTI/I‘IGCKI/IX HayK

OIIK-1.2 Cnocobern 0000mmars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCICNOBaHUA B 00IaCTH
npo(heCCHOHATBHOM e TEIbHOCTH

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuk M (U3UKH M CHOCOOCH WX TPHUMEHSTh MpPH
peleHun 3a1a4 NpoQeccCuOHaNbHON AEATENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON e TeNbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cniocoben BbIOUpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBATh
MyTH PEIIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HaHWS B
pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)

OIIK-3.3 Binazeer aHaIUTUYECKUMU U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeICHUN




OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKH B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocoObeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (prKaIyy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCTIIPUHUMasI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHUIUS

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHMUIA,
po(eCCHOHATBHOMY M IMYHOCTHOMY POCTY

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaIKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

[MK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 CnocoGeH I1ulaHUpOBaTh M MPOBOAWTH HAYUYHBIC
UCCJICZIOBAHUSI CAMOCTOSITENIbHO MJIM B COCTaBE Hay4yHOIO
KOJIJIEKTHBA

[MK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yibTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyONMKaluK HAYYHBIX CTATeH U y4acTusi B KOH()EPEHIUSIX

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeI0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETaMU TPUKJIQTHBIX
MporpaMm) B n30paHHON ITPEIMETHOM 00IacTH

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl MCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

1. CoBpemenHble poOIEMBbl KBAHTOBOW (PU3UKH TBEPIBIX TEL.
2. O B3auMOCBS35X U (PyHJAMEHTAILHOM €INHCTBE €CTECTBEHHBIX HAyK.
3. Teopernueckue Moaenu (pyHAaMEHTAIBHBIX MPOLIECCOB U SIBICHUH B (PU3HKE KOHICHCHPOBAHHOTO

COCTOSAHUSA.

4. TlpuHIMIBI CAMMETPHH, TOTIOJIOTHH, U 3aKOHBI COXPaHEHUSI.
6. OCHOBHBIE D3JIEKTPOHHBIE CBOICTBAa TBEpAbIX Tes, TpeOyeMble [UId HCCIEAOBaHUI B

HU3KOTCMIICPATYPHBIX SKCIICPUMCHTAX.

7. Hayunbple 3amaud, HaJl KOTOPHIMH Pa0OTalOT B 0a30BBIX Jaboparopusx 0Opa30oBaTENbHOM

MPOrpamMMmBl.
YMETB:

1. aq)(l)eKTI/IBHO HCIOJIb30BATh HA MPAKTUKE TCOPCTUUCCKUC 3HAHUSA: IIOHATHA, PC3YJIbTAThl, TUIIOTC3bI,

3aKOHBI.

2. HpeZ[CTaBJ'IHTL maHopaMy YHHUBCPCAJIbHBIX MCTOJ0OB M 3daKOHOB COBpGMeHHOﬁ KBaHTOBOM (1)I/I3I/IKI/I

HHU3KOPa3MEPHBIX CHCTEM.

3. A6CTpaFI/IpOBaTBC$I OT HCCYHICCTBCHHBIX (1)aKTOpOB opu MOACIIMPOBAHUHN PCAJIbHBIX (I)I/I3I/II'ICCKI/IX

MPOLIECCOB U SIBJICHUM.

4. I[eHaTL YHCJIICHHBIC OLICHKHU maciiTaba OXKHAACMbIX B(b(i)eKTOB.
5. HHaHI/IPOBaTB ONITUMAJIBHOC NPOBCACHNUEC OKCIICPUMCHTOB [JIs1 PCHICHHS ITOCTAaBJICHHBIX 3a1a4.

BJIAJIETD:




1. TeopeTMuyecKMMH OCHOBaMH O3KCIIEPUMEHTAILHBIX METOJOB IPOBEACHUS W3MEPEHUH B 00NacTH
KBAaHTOBOH  (M3MKM  TBEpPAbIX Tel C  HCIOJIb30BAHMEM  TPAHCIOPTHBIX,  TYHHEJbBHBIX,
TepMoAMHaMHYecKuX, BY, onTHyeckux u pe30HaHCHBIX METO/IOB.

2. Nadopmanueil 0 COBpeMEHHOM COCTOSIHMM HCCIIEIOBAaHUN B 00J1aCTH KBAaHTOBOW (PM3UKH TBEPIOTO
Tena.

3. Teopernueckumu MopensiMu  (YHIAMEHTAIbHBIX MPOLECCOB M  SBJICHUH B  (U3UKE
KOHJICHCHPOBAHHOTO COCTOSTHHUS.

4. Meronamu aHanu3a U 00padOTKH SKCIIEPUMEHTAIBHBIX TaHHBIX.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJCHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIIMHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

Tema (pa3nen) TUCIUTUITMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTh pabora

BBenenne u 0a3oBble 3HAHHA CTaT.
¢buznkn

Crpyktypa W  yOopyrme  CBOICTBa
KpPHUCTAJIIOB

TeroeMKoCTh HICANBHBIX KPHCTAILIOB
JMIICKTPUKOB

TemnnonpoBogHOCTh UJEAIbHBIX
KPUCTAJUIOB JTUAJICKTPUKOB, aMOpP(HBIX 2 2
T€J U KBa3UKPHUCTAIIIOB

Belpoxnennsiii raz3 @Depmu,  €ro
TePMOAMHAMHYECKHE U KHHETHYECKHUE 2 2
CBOICTBa

SIBnenus nmepeHoca B MeTaJlIaxX 2 2

Kunetnueckue cBOHMCTBA METALUIOB B
MarHuTHOM 1one. Meronbl HU3y4YeHus 2 2
ANEKTPOHHOU CTPYKTYpPbI METAIIJIOB

ONEeKTPOHHBIH  CHEKTP  OZHOMEPHOMH
HENnoYKr  (AupakoBckass — rpeOeHKa).
JIBUKEHNE DJEKTpOHA B CKPEIICHHBIX 3 3
[IOCTOSIHHBIX IEKTPUUECKOM u
MarHUTHOM IOJISIX

Brruncnenue KOMIIOHEHT TEH30pa
npoBoguMmoctd B 3ddekre  Xona,
KBa3zuKjaccuueckuil npenen. Paccesnue
3JIEKTPOHA C MIEPEBOPOTOM CIIHHA

10

Beruncinenne  TepMo-3IC  TEpPMOTMApHI,
ad ekt ITenbThe YpaBHeHue
[Ipenunrepa TS 3JIEKTPOHA B
MarHuTHOM TIOJIE

11

BelunciieHne  CTaTUCTUYECKOW  CYMMBI
JIBYMEPHOTO (epMH-Ta3a B MarHUTHOM
oJie c YPOBHSIMU Jlannay. 3 3
Ocuwuupyronias  4acTb ~ MarHUTHOIO
MOMEHTa (epMH-raza

12

Boruncienne cTaTHCTHYECKOM  CyMMBI
JIByMepHOTO (epMH-Taza B MarHUTHOM 3 3
noJse

13

BBenenve B MarHeTusm TBEpABIX TET 3 3




14  |PeppomarneTusm 2 2

15 AHTH)EppPOMarHeTH3M u ) )
(beppumMarseTuzm

16  |lomosHUTENBHBIE BOPOCHI MarHETH3Ma 2 2

17 Hedextsl B Kpuctauiax. llpepkkoBas ) )
IIPOBOJUMOCTh

18  |BonHsbI 3aps1/10BOil IIIOTHOCTH 2 2

19  |PamaHOBCKas CIEKTPOCKOMHUS 2 2
IIpeneccuss cnvHa B MarHUTHOM IIOJIE.

20 MarautHeli pE30HAHC M HM3MEpPEHHE 3 3
O0OMEHHBIX HOJIeH B MarHETHKaX METOJIOM
paccesiHusI MIOOHOB
Bomnsl  3apsgoBoM M CIIMHOBOM

21 IJIOTHOCTH: pelieHue ypaBHEHHIA 3 3
Boromo6oBa-ne XKXenna

2 Ananutuyeckue  cBOWCTBA  (YHKIMH 3 3
I'puna
Cesa3p ¢ynkumu [puHa snexTpoHa C

23 |BONBT-  aMIEepHOM  XapaKTepPUCTHKOM 3 3
ANIEKTPUUYECKOTO MUKPOKOHTAKTa
Cea3p ¢ynkiuu Ipuna snexTpoHa c¢

24 |ceyeHMeM  MAarHUTHOTO  pacCesHus 3 3
HEUTPOHOB B METAJLIE

Hroro yacos 60 60

[TonroToBka K 3K3aMeHy 60 gac.

Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesiam)

Cemectp: 1 (Ocennuii)

1. Beenenue u 6a30Bble 3HAHUS CTaT. PU3UKH

OCHOBBI CTaTUCTUYECKON (U3UKK U Teopus Bo3MyIeHu. Kpucramnndeckas CTpyKTypa U METOIBI
ee uccieqoBaHusl. TUIIBI CBS3U B TBEPIBIX TENAX.

2. CTpyKTypa U ynpyrue CBONCTBa KPUCTAIIJIOB

CrpykTypa u ynpyrue coiicrsa kpuctajuioB. XKunkue kpuctamisl U kBasukpucramibl. @oHoHbl. Mx
Kjaccu(puKanus 1 3aKOH JUCTIEPCHH.

3. TennoeMKOCTh UACATbHBIX KPUCTAILIOB JUAICKTPUKOB
TemmoeMKoCTh UeanbHBIX KPUCTAIIIOB TUAIEKTpUKOB. Mojenu Jlebas u DiHIITEiHA.
4. TerronpoBOIHOCTh UICATFHBIX KPUCTAILIOB TUAIEKTPUKOB, aMOP(HBIX TENl U KBa3UKPHUCTAIIJIOB

TeHJIOHpOBOI[HOCTL HUACAJIBHBIX KPHUCTAJUIOB OHUIJICKTPHUKOB. TermnoeMKoCTh U TCIJIOIIPOBOAHOCTD
aMOp(I)HLIX TCJI U KBAa3UKPUCTAJIIOB. HI/IBJ'IGKTpI/I"IeCKaH BOCHIPUHUMYHNBOCTH HU30JIATOPOB. Pazauunnie
BKJIaAbl B JUIJICKTPHUYICCKYIO BOCIIPUUMYNBOCTD U X YaCTOTHAA 3aBUCUMOCTD.

5. Beipoxknennsiii raz depmu, €ro TEpMOAUHAMAYECKUE U KUHETUYECKHUE CBOMCTBA



Breipoxxnennsiii raz3 @epmu. Ero temmoemkocts. Mcropusi pazButusi oOnactu: Teopuu pyne u
3ommMepdenbaa. DMEKTPOHBI B KPUCTAIITMYECKON PEIIeTKE M MX 3aKOH TUCIIEPCUH B MPUOIIKEHUAX
cuIIbHOM U cnaboii cesasu. Teopema bnoxa. IloBepxHocTs Depmu.

6. SIBmenus MepeHOoCa B MCTAJIJIax

SIBnenus mepeHoca B MeTaulax. KuHeTHYeckoe ypaBHEHHME [UISi DJICKTPOHOB B MeTalulax.
DJIEKTPONPOBOAHOCTD M TEIIONPOBOIHOCTh METAJUIOB U MX TEMIIEPAaTypHBIE 3aBUCHMOCTH. 3aKOH
Bunemana @panna u o61acTh €ro NpUMEHUMOCTH. TepModJieKTpruieckie 3pGEeKTh B MeTalLIax.

7. Kunernyeckue CBOMCTBA METajUIOB B MAarHUTHOM Tojie. MeTOAbl HM3yudeHHUs DIEKTPOHHOMN
CTPYKTYpbI METAJIIIOB

Mertannel B MarHuTHOM mosie. Marnutoconporusienue U a3¢dext Xomra. Metamwisl B
BBICOKOYACTOTHOM 3JIEKTPOMarHuTHOM mone. CkuH-3pdext. MeTonpl H3yueHHsS 3JIEKTPOHHOU
cTpykTypbl MeTaiioB. Poroaddekr ¢ yrmoBbiM paspemenueM (ARPES) m marHuTHble KBaHTOBBIE
OCLIMJUIALIUY.

8. DNeKTpOHHBIN CIEKTP OJHOMEPHOW IIETIOYKH (IUpakoBcKas rpebeHka). J[BUKeHHe 2JeKTpoHa B
CKPEILEHHBIX TOCTOSHHBIX 3JIEKTPUYECKOM M MAarHUTHOM MOJISIX

[MpakTHyeckoe 3aHATHE: BBIYUCICHHE AIICKTPOHHOTO CHEKTpa OAHOMEPHOW LENOYKH (IMpaKOBCKas
rpeOeHKa)- TOYHOE pellleHHe W pelIeHre B MPHOIMKEHUN C1a0ol CBs3H. JIBHMKEeHWE DIEKTpOoHa B
CKPCIICHHBIX IOCTOSHHBIX OJJIEKTPUYECKOM W  MarHUTHOM mnoisax. Ckopocts  npeiida.
MarHuToconpoTUBIIEHUE.

9. BrluncieHre KOMIIOHEHT TEH30pa MPOBOAMMOCTH B 3 dexTe Xoiuia, KBa3UKIACCHUECKUN Mpeell.
PaccesiHue anekTpoHa ¢ IepeBOpOTOM CIIHHA

[TpakTHueckoe 3aHATHE MO TeMe: Bbluncienne KOMIIOHEHT TeH30pa MPOBOAMMOCTH B 3¢ dexre Xomaa
IUI  IBYMEPHOTO DJIEKTPOHHOTO Ta3a, KBAa3WKJIACCHYECKHWH mpenen. PaccessHue »snekTpoHa ¢
MIepPEeBOPOTOM CIMHA. BKJ1ai MarHNTHOTO paccestHus B AIeKTpoconpoTuBicHue B 3¢ dexre Konno.

10. Brrancnenne Tepmo-3zc Tepmonapsl, dhdekt [lensrbe YpaBuenue Llpenqunrepa amns 3JeKTpoHa B
MarHuTHOM I0JI€E

[TpakTHueckoe 3aHsATHE IO TeMe: Berunciaenne tepmo-3ac tepmonapsl, 3gpdekr [lenprbe B KOHTaKTE
JIBYX NPOBOJIOK W3 pa3HbIX MeTalnoB. Pemenue ypaBHeHusa Illpegunrepa nis 37I€KTpoHA B
MAarHWTHOM II0JI€: INIOTHOCTh COCTOSIHUM, CTEIIEHb BBIPOXKICHUS YpOBHEH JlaHay.

11. BoluncieHne cTaTUCTHYECKOM CyMMBI JBYMEPHOTO (pepMH-Ta3a B MAarHUTHOM II0JIE C YPOBHIMHU
Jlannay. Ocumupyromas 4acTb MarHUTHOTO MOMEHTa (epMu-rasa

[IpakTuyeckoe 3aHsATHE 1O TeMme: BhluncieHne CTaTUCTUYECKOW CyMMBI IByMEPHOTO (epMH-rasa B
MarHuTHOM 1ojie ¢ ypoBHsaMHu Jlannay. Ocunminpyrorast 4acTb MarHUTHOTO MOMEHTa (epMHU-Ta3a.

12. BeluncieHne cTaTuCTUYeCKO CyMMBI IByMEPHOTO (pepMHU-Ta3a B MATHUTHOM I10JIe

HpaKTI/ILICCKOG 3aHATHC 110 TeMe: BhIUMCIICHHE CTaTUCTHYCCKOI CYMMBbI IBYMCPHOTI'O (I)CpMI/I-FHSa B
MAarouTHOM 1I0JIE€ C ABYMS MArHUTHBIMU IIOA30HAMH: NapaMarHeTU3M Hame. HapaMaFHI/ITHaH
BOCIIPUHUMYHNBOCTD UACATIBHOT'O (bepMI/I—rasa.

Cemecrtp: 2 (Becennuit)
13. BregeHue B MarHeTu3M TBEPJIBIX TEI

Maruerusm. JlnamarneTuku U napamarHeTukd. llpupona 3tux 3QQeKkToB U paznuyuHble BKJIAAbl B
MarHUTHYIO BOCIIpUUMUYNBOCTG. [Iprpona u Tuel 0OMEHHOTO B3aUMOAEHCTBHSI.



14. ®eppomaraeTusm

®eppomarHeTusM. TemnepaTypHas 3aBUCUMOCTb HAMarHU4€HHOCTH U 3aKOH JUCIIEPCUU MarHOHOB B
¢deppomarneTrkax. JJoMeHsI.

15. AuTudeppomaraeTusm u peppuMarHeTu3M

AnTtudeppomarneTusM U ¢eppuMarHeTusM. lemmeparypHas 3aBHCUMOCTb UM aHWU30TPOIUS
HAaMarHW4eHHOCTH B aHTU(EppPOMarHeTHKax. 3aKOH IUCIIEPCHM MarHOHOB. DKCIIEPUMEHTaIbHbIE
MeToAbl OOHapyKeHHsi W HCCIEJOBaHUS aHTU(PEPPOMArHEeTHKOB. MarHWTHBIA  pE30HAHC.
Annabatudeckoe pa3MarHUYUBaHUE.

16. JlonomHUTENbHBIE BOIPOCH MarHETU3MAa

MaruuTHble (QpycTpanMi ¥ CIHHOBBIE CTekna. 30HHBIH (eppomarnetusm (CToHEpoBCKas
HEyCTOWYMBOCTB). CITMH-OpOUTAIEHOE B3aMMO/ICHCTBHE B METAILIAX.

17. Jedexts! B kpuctauiax. [IpppkkoBast mpoBOAUMOCTh
Hedextsl B kpuctamiax. [IperkkoBas IpoOBOAUMOCTb.

18. BonHBI 3aps110BOI MIIOTHOCTH

Bonnsl 3apsaoBoit uiotHocTH. HeycroitunBocTs Ilaiiepica.
19. PamaHOBCKasi CIEKTPOCKOIIHS

PamanoBckas criektpockonus. I1epoBCKUTEIL.

20. Ilpeneccust criiHa B MArHUTHOM Tiojie. MarHUTHBIN pe30HAHC M U3MEpPEHHUE OOMEHHBIX TIOJICH B
MarHeTHKax METOJOM PAcCEsTHHSI MIOOHOB

[IpakTnueckoe 3ansTue no TteMe: Ilpeneccus cnvMHa B MArHATHOM I0J€. MarHUTHBIA PE30HAHC U
U3MepeHne OOMEHHBIX MOJIEH B MAarHETUKaxX METOAOM PacCEsIHUS MIOOHOB.

21. BonHbl 3apa10BOii U CHMHOBOM INIOTHOCTH: pelieHne ypaBHeHuit boromo6osa-ne XKenna

[IpakTudeckoe 3aHaTHe MO TeMe: BONHBI 3apsiiOBOM U CIMHOBOW IIOTHOCTH. PerieHue ypaBHEeHUi
Boromrooosa-ne JKenna.

22. AHanutnyeckue cBoiicta pyHkuu [ puHa

[IpakTuyeckoe 3aHsATHE MO Teme: AHanuTH4eckue cBoicTBa (yHkuum ['puna. Oyskuus [puna
uaeanpHoro Qepmu-raza. CBs3b MHUMOH 4acTh (QyHKIUH [puHA CO CHEKTPaIbHON TIOTHOCTHIO
JIEKTPOHHBIX YPOBHEW SHEPTHUU.

23. CBa3p ¢yHkumu [puHa >JEKTpOHA C BOJIBT- aMIIEPHOH XapaKTEPUCTUKOW 3JIEKTPUUECKOTO
MUKPOKOHTAaKTa

[Mpaktnyeckoe 3aHsTHe 1o Teme: CBsi3b (QyHKIUM [pHHA DSIEKTPOHA C BOJBT- aMIICPHOM
XapaKTEPUCTUKOHN 3JIEKTPUIECKOI0 MUKPOKOHTAKTA.

24. CBs13b q)YHKI_II/II/I FpHHa 9JICKTPOHA C CCYCHUEM MAaroHuTHOI'O PAaCCCAHUSA HeﬁTpOHOB B MCTAJLJIC

[Ipaktnyeckoe 3anarue mo teme: CBs3b (GyHKuMM [puHA B3IEKTPOHA C CEYEHHEM MAarHUTHOTO
paccesiHUsl HEUTPOHOB B MeTaJlle.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJIHLHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

KommnsroTep, mpoekTop, A0CKa.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Beenenue B ¢husuky tBepaoro tena / Y. Kurrens ; mox o6mr. pexn. A. A. I'ycesa ; mep. ¢ 4-ro amep.
m3a. A. A. I'yceBa, A. B. IlaxueBa - M.Hayka,1978
2. KBanToBast Teopus TBepabix Ten [Tekct] : yue6. mocobue st By3os / Y. Kutrens ; ep.c anm. A. A.
I'yceBa .— M. : Hayka, 1967 .— 491c.

JomnonHurenbpHas auTeparypa
1. OcuoBsl Teopun MetaiioB [Tekct] : yue0. pyxoBoactso / A. A. AGpukocoB .— M. : Hayka, 1987 .—
520 c.

2. Jlanpay JI. 1., JTupmmn E. M., T. 7: Teopust ynpyroctu, 1965
3. Jlanppmay JI. J1., JInpmun E. M., T.3: KBanroBas mexanuka. HepensituBucrckas teopus, 1989
4. Jlanpay JI. 1., Jlupmmn E. M., T.5: Craructuueckas ¢pusuka, 1964

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

1. 3atiman J., [IpuHIMITBE TEOPUU TBEPIOTO TeNla  JNeKTpoHHas oubnmoreka, Mocksa: Mup, 1974

2. Bexkunos 0. X., Ky3emun 0. M., Myxun C. 1., Mykosckuii 5. M., Bexunos 10. X., Kypc
TEOpeTHUECKON (PU3UKH B 33/1a4aX U yPaKHEHMIX: yueb. mocobue ajs cTya. By30B criell. 'dusnka
MeTauioB' 1 'MeTtalioBeieHue U TepM. 00pad. MeTaiioB', DneKkTpoHHas oubauoreka, M.: Yuebda, 2005

3. Bexkunos 0. X., Ky3smus 0. M., Myxun C. 1., Myxkosckuii S. M., Bekunos 0. X., Kypc
TeopeTHUeCKOr (PU3UKHU B 33/1a4ax U yNPaAXKHEHUIX: yueOHOE MocoOue JUIst CTY/l. By30B CIIell. -
'duznka MetaiuioB', 'MeTasioBeIeHHE U TepMHYecKas 00padoTKa METaIoB', DIEKTPOHHAS
oubmorexa M.: Yueba, 2007

4. Bexuos 0. X., UBanos U. A., Marseesa 0. JL., ap., Myxun C. U., DnekrpoHHas Teopus
MeTaiioB: ¢0. 3aga4, M.: 3n-so MUCuC, 2013

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYIIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Adobe Acrobat, Adobe Reader, Power point. Zoom, MS Office, LMS Canvas, MS Teams
9. MeTonuuecKHe yYKa3aHUs 151 00y4AIOIMIMXCS 10 OCBOEHHIO TUCHHILTHHBI (MOTYJIsI)

CryneHT, M3y4arollui JIUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJAKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrare u3yueHuss OUCLMIUIMHBI CTYAEHT JIOJDKEH 3HaThb OCHOBHBIE ONPENEICHUS U IOHSTHSA,
3HaTh KJIIOYEBBIC IKCIIEPUMEHTHl M SKCIEPUMEHTAIbHBIE OCHOBBI 0a30BBIX TEOPHiA, YMETh MPUMEHSThH
[IOJIyYEHHbIE 3HAHUS AJIs PELIECHUs pa3IMyYHBbIX 3a/1au.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— MIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENILHOM Pa0OTHI CTYJICHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSITENBHOTIO U3yUEHUS;



— pelleHue 3a/1a4, IpeiIaracMblx CTyIEHTaM Ha 3aHATHSAX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

ITokazareneM BiaJeHUs MaTEpPHAIOM CIIyKHT yMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI 110 TEMaM
JUCIUTUINHEIL.

BaxHo 100UTHCS MOHMMAHUS HW3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPyOHEHUM W3y4YEHHs] OTAEIBbHBIX TEM, BOINPOCOB, CIEAYET OOpamarbCcs 3a KOHCYIBTAlUSIMU
[IPENoJaBaTeo.

Bo3MoxeH npoMeKyTOUHbIM KOHTPOJb 3HAHUM CTyAEHTOB B BUJE PELICHUS 3aJad B COOTBETCTBUU C
TEMaTUKON 3aHSTUH.



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 QU3NKU CBEPXIIPOBOJAUMOCTH M KBAHTOBBIX MarepHajioB
Kypc: 1

kBaTuuKkanus: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocenHuit) - Dx3aMeH

2 (BeceHHMH) - DK3aMeH

PaszpatGoTunk: [1I.. I'puropres, n-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.

VYK-3 CnocoGeH oprann30BbIBaTh H PYKOBOIUTD

paboToit KoMaH/Ibl, BEIpa0aThIBasi KOMaHIHYTO
CTpATEeTuIO IS JOCTHKESHUS IMOCTAaBICHHOMN
3a/1auu

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

YK-4 CriocoGeH mpuMeHsSITh COBPEMEHHbBIE
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCIIE
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT
aKaJIeMHIECKOTO M PO(ecCHOHAIBHOTO
B3aUMOJICHCTBUS

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

YK-4.3 Criocoben MIPENICTABIATh Pe3yABTATHI
aKaJIeMUYECKON M MNpOo(eCCHOHANBHON AEATEIbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEKIyHapOAHbIE

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

YK-5 CnocoGen aHanu3upoBaTh U yUYUTHIBATh
pa3Ho0Opasue KyJIbTyp B IIpolecce
MEKKYJIBTYPHOTO B3aHMOJICHCTBHS

VYK-5.1 CnocobeH BBISBIATH CHEMUPUKY (PUIOCODCKUX H
HayYHBIX TPAJUIHIA OCHOBHBIX MUPOBBIX KYJIBTYP

VYK-5.2 Cpocoben  ompenenitb  TEOPETHYECKOE U
MPaKTHYECKOe 3HA4YEHHE KyJIbTYPHO-S3bIKOBOTO (hakTopa
NIPY B3aUMOJICHCTBUY PA3IMYHBIX (QUIOCOPCKUX M HAYYHBIX
TpaauUun

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

YK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoecCHOHANBHOTO  Pa3BUTHS,  ONPENENATh |
peann30BbIBaTh MPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESTENLHOCTH

VK-6.2 OueHuBaer CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpPEICTBa BBIMOJHEHUS JIESTEILHOCTH C €6
pe3yabTaraMu




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 ycIeniHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJbTrara v [IpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1auy, (POPMYIHPOBAHUS BHIBOJIOB M OLICHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHUIO

kB (puKaImy, MpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
poeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMAJIbHBIE, STHHUECKUE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHUIUS

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHUIA,

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

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINKIO 00 aKTyaIbHBIX pe3ylIbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM
JEATEIIEHOCTH

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

[MK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HAyyHON 3ajadye W HMHTEPIPETHPOBATH  IOTyYEHHbIE
pE3ybTaThl

[1K-2 Crioco0OeH caMOoCTOIATENLHO HUIN B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO

[IK-2.1 CnocoGeH I1ulaHUpOBaTh M MPOBOAWTH HAYYHBIC
UCCJICZIOBAHUSI CAMOCTOSITENIbHO MJIM B COCTaBE Hay4yHOIO
KOJIJIEKTHBA




KOJUICKTUBA OPraHU30BbIBATH U POBOJIUTh I1K-2.2 CnocobeH mNpoBOAWUTH ampoOaluio pe3ylbTaToB
HAy4YHbIC UCCIICAOBAHUA U UX aHp06aLII/IIO HayIJHo—Hccnez[OBaTenLCKOﬁ pa60TBI OCPECTBOM
MyOIMKAIUK HAYYHBIX CTATeH U y4yacTHs B KOH(EPEHIUIX

[1K-3 Cnocob6en npodeccuonansao padorars ¢ |[IK-3.1 Ilonnmaer npuHOunel padoThl HMCIOJIB3YEMOTO
UCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM 00opynoBaHUs (crierManu3upOBaHHBIX MIAaKEeTOB
o0opynoBanreM (MpuOOpaMH U yCTAHOBKAMHM,  |[TPUKJIAJAHBIX IPOTrpaMMm)

CTIEeUATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B U30paHHON MTPEIMETHOM 00IacTH

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHHA
B pesynbrare uzydenus quciuiuiiHbl « KBaHTOBast hu3KKa TBEPAOTO Tella» O0YJIarOIIHIACS JTOJKEH:

3HATh:
1. CoBpemenHble PoOIEMBbI KBAHTOBOW (PU3HUKH TBEPIBIX TEL.
2. O B3auMOCBS35X U (PyHJaMEHTAILHOM €INHCTBE €CTECTBEHHBIX HayK.
3. Teopernueckue Moaenu (pyHAaMEHTAIBHBIX MPOLIECCOB U SIBICHUH B (PU3HKE KOHICHCHPOBAHHOTO

COCTOSIHUSI.
4. TlpuHIMIBI CAMMETPHH, TOTIOJIOTHH, U 3aKOHBI COXPaHEHUSI.
6. OCHOBHbBIE D3JIGKTPOHHBIE CBOICTBA TBEpAbIX Tes, TpeOyeMble [UId HCCIEAOBaHUI B

HU3KOTEMIIEpaTyPHBIX SKCIIEPUMEHTAX.
7. Hayunbple 3amaud, HaJl KOTOPHIMH pPa0OTalOT B 0a30BBIX Jaboparopusx 0Opa30oBaTENbHOM
pOrpaMMBbl.
yMeThb:
1. D¢ddexTrBHO MCTIONB30BATH HA MPAKTHKE TEOPETUIECKUE 3HAHMS: MTOHSATHS, PE3YJIbTaThl, TUIIOTE3HI,
3aKOHBI.
2. IlpencTaBnsaTh maHopamMy YHHBEPCAJIbHBIX METOAOB M 3aKOHOB COBPEMEHHOI KBAHTOBOW (DH3HKH
HHU3KOPa3MEPHBIX CHCTEM.
3. AGcTparupoBarbCcsi OT HECYIIECTBEHHBIX (DaKTOPOB NPH MOICITUPOBAHUH PEATbHBIX (DU3UUECKUX
HPOLIECCOB U SIBJICHUM.
4. Jlenath YMCICHHBIC OIICHKU MacIiTada oxumaaeMbIX 2pdeKToB.
5. IInaHnupoBaTh ONTUMAIILHOE NIPOBEICHUE SKCIEPUMEHTOB JUIS PELICHHS TOCTABIEHHbIX 3a/1au.
BJIA/1eTh:
1. TeopeTnuecKUMH OCHOBAMH 3KCIEPHUMEHTAJIBHBIX METOIOB IPOBEACHHS HM3MEpeHHH B 00IacTH
KBaHTOBOM  (M3MKM  TBEpABIX TEI C  HUCIOIB30BAHUEM  TPAHCIOPTHBIX,  TYHHEJBHBIX,
TepMOANHAMUYECKHX, BU, oNTHYECKNX 1 PE30HAHCHBIX METOOB.
2. Nupopmammeid 0 COBpEMEHHOM COCTOSIHMH MCCIICIOBAaHUN B 00JIaCTH KBAaHTOBOW (pM3MKU TBEPIOTO
Tena.
3. TeopermueckumMu MoOIENsMH  (PyHIAMEHTAIBHBIX MpPOLECCOB W  SIBICHUA B  (H3HKe
KOH/IGHCUPOBaHHOTO COCTOSIHUSI.
4. Metonamu aHaim3a U 00pabOTKU SKCIIEPUMEHTAIBHBIX TaHHBIX.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C LCJIBIO KOHTPOJISI OCBOCHUA O6y‘laIOH_[I/IMI/IC$I yqe6H0r0 Marcpuajia MmpoBOAUTCA YCTHBII\/’I OIIpoC B
HavaJi€ 3aHsATUA 110 TCMC ITPOULIOTO 3aHATUA.

[IprMepbl KOHTPOJIBHBIX 33IaHUN:

1. B repmanun npu T=300 K nabnromaercs moAaBmkHOCTb 3nekTpoHoB =4800 . KakoBo Bpems
pelakcany uMIylbca u Apeiidonas ckopocTsh B noje E=1B/cm? Yuects, uto B repmannn m™* = (.1
m.

2. JlBa cTepKHS W3 pa3HBIX METAJJIOB, O0JaJAIOIIMX JJIEKTPOHHOW M IBIPOYHON MPOBOAMMOCTHIO,
00pa3yloT KOHTaKT. MecTo KOHTakTa oxjaxmaercs >XuAkuMm azotoMm (77 K), cBoOomHBIE KOHIIBI
HaAXOJATCSI IPYU KOMHATHOM Temneparype. KakoBbl BenMunMHa U 3HAK TEPMO-3.11.C. MEXIY CBOOOAHBIMU
KOHLIaMU?

3. Haiitn, xakoBO [OOMKHO OBITh MHUHUMAIBHOE HANPSOHKEHHWE, YTOOBI CKOMIICHCHPOBATbH
TEIUIONPOBOAHOCTE B MeTajule ¢ momolubio dddexra Ilensrbe, ecnu pa3HOCTh TeMIeparyp MEXay
KoHI1amu cocrasiaeT 30 K?




4. IlokazaTb, YeM OTJIMYAETCS BBIBOA M pe3yibTar (GOpMyJbl Ui HAMArHWYeHHOCTH N ciuHOB 1/2 ¢
MarHMUTHBIM MOMEHTOM B MarHUTHOM none B cormacHo knmaccuueckoit ¢pusuke (popmyna JlanxeBeHa)
1 KBaHTOBOM (hu3HKe.

5. Haiitu Briag B TemI0eMKOCTh OT N CIIMHOB 1/2 ¢ MAarHUTHBIM MOMEHTOM B MAarHMTHOM moine B.
HaiiTy acuMITOTHKM 3TOrO BKJIaAa B IIPeieaX BBICOKOM U HU3KOW TEMIIEPaTyphl.

6. HaiiTu BkIag B TEIUIOEMKOCTh OT MAarHOHOB B (peppomMarHeTukax M B aHTU(EPPOMArHeTHKax.
CpaBHHTB pe3yabTaT CO BKIAJOM OT (JOHOHOB.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Cemectp 9.

. CrpykTypa nepuoau4ecKu-ynops104HbIX KPUCTAIIIOB.

. OOpatHas pemeTKka NepruoAndeCcKn-yIopIJ04YHbIX KpUcTaioB. 3oHa bputosna.

. MeToab! 3KCIIEpUMEHTAIBHOTO ONPENEICHUs CTPYKTYpPbl KPUCTAILIOB.

. Kmaccudukanus pemerox bpase.

. Bnusiaue Temmeparypsl Ha paccestHie peHTTeHOBCKOTO u3nydeHust; ¢paktop [edas—Yomnepa.
. Hecousmepumo monynupoBaHHble KpucTauibl. KBasukpucTaiisl.

. Kunkue kpucrauibl U NOJIUMEPBL; IPUMEPHI.
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. Bemectpa B amopdHOM cocTosiHum. ['enu, asporesiv u onaisbl.
9. TerumoemkocTh TBEPABIX Ten. Temmeparypa [ebas.
10. HopmanbHbie MOZBI MOHOATOMHOM JTUHEIHON [EMTOYKH.

11. HopmanbHble MOJBI JIByXaTOMHOW IJIMHEWHOW IEMOYKH; INENb B CIEKTpPEe KoyeOarenbHbIX
BO30yxaeHni. ONTHYECKUE U aKyCTHUYeCKHE (DOHOHBI.

12. HopmanbHble KonebaresibHbIe MOJBI pelieTkun bpaBe u pemerkn ¢ 0a3McoM B IByMEPHOM H
TPEXMEPHOM CIIydasiX.

13. ITnoTHOCTH KOJIEOATENBHBIX COCTOSHHMA.

14. Yucno He3aBHUCUMBIX KOMIIOHEHT T€H30pa MOAYyJIeH YIPYTrOCTH KPHUCTAIIIOB M aMOP(HBIX cper.

15. 3axon I'yka B kpucTasmiax.

16. MexaToMHbIe B3aUMOJICHCTBUS U CBSI3b B TBEPABIX TENaX.

17. TenaompoBOAHOCTb.

18. ®oHOHHBIE MPOIIECCHI ¢ TEPEOPOCOM.

19. Metamibl, NOIyMETaUIbl, MOJTYHNPOBOIHHUKH, IUANEKTpUKU. Ilonmmanue rpadukoB 30HHOI

CTPYKTYPBHL.
20. [IBm>xeHue 31eKTpoHa B IEpUOAUYECKOM NoTeHuane. Teopema bioxa.

21. IIpubnuxeHus cinaboi U CUIBLHOM CBSI3H LIS pacdeTa YHEPreTHYECKUX CIIEKTPOB METAIIJIOB.
22. Tepmo3neKTpOHHBIE SIBICHUS B MeTajuie. 3akoH Bunemana-dpanua.

23. Ddodexr [lensrre. Tepmo-3.1.c.

24. Metann B BBICOKOYaCTOTHOM BJIEKTPOMAarHUTHOM Tojie. HopmanbHbIl CKUH-3(QEKT.

25. AHomanbHbIi cKUH-3¢GekT. Konuemnus HeadheKTHBHOCTH.

26. Inamarnerusm Jlangay u napamaraetusm Ilaynu uneansHoro pepmu-rasa.

27. Ypouu Jlangay. CrieKTp SHEpruu 3JIeKTpOHa B MArHUTHOM IIOJIE.

[Ipumepsl 3K3aMeHAIMOHHBIX OUJIETOB:

bumer 1.

1. BiiusiHME TeMTepaTyphl Ha paccestHie PEHTTEHOBCKOTO u3nydeHus; dakrop edbas—Yomrepa.
2. quanextpuku. Paznudnapie BKIAABI B IOISAPU3YEMOCTh AHIJICKTPHUKOB.

3. Beruncnienne opueHTAIMOHHON BOCTIPUUMYHBOCTH.

4. TemneparypHasi 3aBUCUMOCTb JJIEKTPUIECKON TIPOBOIMMOCTH B METaJLIaX.

Cemectp 10.
1. JIvonexktpuku. Pa3mudHbie BKIAABI B MOJIAPU3YEMOCTh JIUIICKTPUKOR.



2. YacToTHast 3aBUCUMOCTb AUIIEKTPUUECKON IPOHULIAEMOCTH U BOCIIPUUMYMBOCTH TUAJIEKTPUKOB. Ee
OTMCaHHUE C TIOMOIIbIO BBIHYKACHHBIX KOJICOaHUH.

3. BelunciieHne OpueHTaMOHHON BOCIIPUUMYHNBOCTH.
4. KoMmIutekcHasi IUAIIEKTpUYECKasi IPOHULAEMOCTh U €€ PU3NIECKUI CMBICI.
5. CerHeTo3neKTpUKH U Mbe303JIEKTPUKH.

6. Pazmmunsie BKJIaJIbl B MArHMTHYHO BOCHPHUUMYUBOCTL MAPAMArHCTHUKOB W HUX TEMIICPATYPHYIO
3aBUCHMOCTD.

7. ®eppoMarHeTu3M M aHTH(EppOMarHeTU3M B MPUOIIKEHUH CpPEAHEro IOJs: TeMIlepaTypHas
3aBHCUMOCTb UX MAarHUTHON BOCTIPUMMYUBOCTU M HAMarHH4€HHOCTH.

8. CnimHOBBIE BOJHBI B heppo- u aHTH(eppomarHeTukax. VX 3akoH qucrnepcuy. MarHOHBI.

9. Bkjmam MarHoHOB B TEMIEPAaTYpHYH  3aBHCUMOCTh  TEIUIOEMKOCTH B  (deppo- W
aHTH(deppoMarHeTukax.

10. TemmneparypHas 3aBUCMMOCTb HaMarHMYEHHOCTH (eppoMarHeTHkoB. Pesymprar cpemHero moss,
9KCIEPUMEHTANIBHBII M TEOPETUYECKHUN C YYACTHEM MArHOHOB.

11. IIpupoaa u Turiel 0OOMEHHOTO B3aMMOACHCTBHS B MArHETHUKAX.
12. ledexTsl B KpUCTaJIIaX.

13. ITpbpKKOBasg MPOBOAUMOCTB.

14. AngnaGaTuyeckoe pa3MarHHYMBaHUE KaK METOJ OXJIaKICHHUS.
15. CnuHOBBIE CTEKIIA M (PPYCTPUPOBAHHBIC MATHUTHI.

16. BonHBI 3apsi10BOM U CTMHOBOW IIJIOTHOCTH.

[Tpumeps! SK3aMEHAIMOHHBIX OHJIETOB :

buner 2.

1. HopmaibHble MOIBI JBYXaTOMHOW JIMHEHHOW UEMOYKW; I B CIEKTpe KoJeOaTeIbHBIX
BO30YKICHUH.

2. CTpyKTypHBIH (aKTOp KPUCTAJUIMYECKON PEIIEeTKH M €ro poJib MPH IKCIEPUMEHTATbHOM METO/E
OIIpEeICIICHUS KPUCTAIUTMUECKOM pemeTku. ATOMHBIN GopM (akTop.

3. Artudeppomarnerusm. [lepexonsr crimH-(aon u crinH-(omI.

4. lucriepcusi MarHOHOB M X BKJIAJ] B TETLIOEMKOCTb.

Kputepun onennBanus

Onenka ommmuno 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpamMMbl JAWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a/]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH X Ha MPAKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka oOmIMYHO 8§ Oa/IOB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka xopoo 7 6ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJyYCHHBIC 3HAHHA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka xopomio 6 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY U3J1araeT ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha [IPAKTUKE, HO JIOILyCKAeT B OTBETE
WJIM B PEUIEHUH 331349 HEKOTOPBIE HETOYHOCTH.

Ouenka Xopo1o 5 6aioB - BEICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, IpaMOTHO
U IO CYLIECTBY M3JIAraeT €ro, yMeeT NPUMEHITh NOJIyYEHHbIE 3HaHHUS Ha NPAKTHKE, HO JOIYCKAeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOJTUYECTBO HETOYHOCTEH.



OueHka ymoBIETBOPUTENbHO 4 Oajula - BBICTABISICTCS CTYICHTY, IOKa3aBIIEMYy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (POPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapYyILEHUS JIOTHYECKON MOCIIEI0BATEeIbHOCTH B U3JI0KEHHU [IPOrPAaMMHOIO Marepuasa, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul MAJbHEWIIEro OOydeHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka ylOBJIETBOPUTENBHO 3 Oajula - BBICTABISICTCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ciaabo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMU IS abHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEyIOBIETBOPUTEIBHO 2 0ajia - BHICTABISICTCS CTY/ICHTY, KOTOPBI HE 3HAeT OOJIbIICH YacTH
OCHOBHOTO cOAepXaHUsI y4eOHOH MporpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmHMOKH B
(bOpMyIHPOBKaX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aym - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoK B GOpMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

DK3aMeH NPOBOAUTCS B NMUCbMEHHOW ¢opme mo OmieraMm ¢ JONOIHUTENBbHOW ycTHOW Oecemoil. B
KaXIOM Owujere »HK3aMeHa IMPEACTaBICHbI dYeThlpe Bompoca. [Ipu mpoBeneHMHM SK3aMeHa
oOyuaromemycsi npepoctasisiercsi 60 MUHYT Ha moArotoBky. Ompoc oOydaromerocsi He IOJDKEH
MPEBBIIIATh OJHOTO ACTPOHOMHYECKOTO Yaca.



