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AHHOTANMA
B manHOM Kypce paccMaTpHBAarOTCS KBAaHTOBBIE (PM3WYECKHE CBOMCTBA TBEPHBIX TEJ, BKIFOYAs METaJUIHI,
JMDJICKTPUKH, aMOp(HbIE Tella U KBa3WKPHUCTAIUIBI. B Kypce M3iararoTcsi OCHOBBI KBAaHTOBOTO TpPaHCIOPTa
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 IPEACTABICHUH 00 3JCKTPOHHBIX CBOMNCTBAxX, 3JIEKTPOHHOMN
CTPYKType TBEpABIX Tel. Hayuuts cTyqeHTOB aHaIW3UpOBaTh 3KCIIEPUMEHTANIbHBIE JaHHbIE Ha OCHOBE
COBPEMEHHOM 3JIEKTPOHHOUN TEOPHH TBEPIBIX TEI.

3agaum AUCUUILUITHHBI
* (opmupoBaHue 0a30BBIX 3HAHWI B 00JIACTH KBAaHTOBOH (PM3MKM TBEPIOTO Teja KaK AMCIHILTHHBI,
WHTETPHUPYIOLIeH 00MePU3NIECKYI0 U 00IIETEOPETHYECKYIO MOJITOTOBKY (PH3UKOB M 00ECIIeUHBAIONIEH
TEXHOJIOTUYECKUE OCHOBBI COBPEMEHHBIX HHHOBAIlMOHHBIX CQep IesATeNbHOCTH B  00NacTH
COBPEMEHHOH HaHOAJICKTPOHUKH;
* [IOHMMaHHE KIIFOYEBBIX TEOPETUUCCKHX PE3YyNIbTATOB, JIEKAIINX B OCHOBE COBPEMEHHOT'O OIHCAHUS
CBOMCTB TBEP/BIX TEII;
*  (opmupoBaHHE TOIXOMOB K BBHINOJHEHUIO CTYICHTaMHU HCCICIOBaHMA M PAacyeToB B OONACTH
SJICKTPOHHBIX CBOWCTB TBEPJABIX TEJ B paMKax BBITYCKHBIX pa0OT Ha CTENEHb MAarucTpa,
(dopMupoBaHue 0a30BBIX 3HAHMW M YMEHHH Ul JAJIbHEHIINX HMCCIICTOBAHUI B paMKax BBIITYCKHBIX
KBaJTU(UKAIIMOHHBIX PAOOT.

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 UICTOYHUKOB HH(pOpMaLH

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

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM 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 ynpaBiaTh IPOEKTOM Ha BCEX |IEATEIBHOCTU M IUIAHUPOBATh MOCIEIOBATEIBHOCTD I1aroB
JTamax ero peajn3aun I JAOCTWXKEGHUS  JaHHOro  pesynerara. ®Dopmupyer

HJ'IaH—l"pa(l)I/IK pceajin3ann 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 PYKOBOJIUTH
paboToil KoMaHabI, BEIpadaTeIBas KOMaHIHYIO
CTpATEeTuIo I JOCTHKECHUS ITOCTABICHHOMN
3a1auu

VK-3.2 ~ VuurpiBaeT B  CBO€H  cOUMAIbHOW U
po(eCCUOHANBHOMN AEATENbHOCTH HHTEPECH], 0COOEHHOCTH
MOBEICHUSI U MHEHUs (BKIIOYas KPUTHYECKHE) JIIOIeH, C
KOTOPBIMH ~ PabOTaeT/B3auUMOACHUCTBYET, B TOM YHUCIIE
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 Bnageer HaBbIKaMH, HEOOXOOWMBIMHU IS
HATKMCAHUSA, MUCHBMECHHOIO TMEPeBOAa M PEAAKTUPOBAHUS
pa3IMUYHBIX aKaJeMHUYECKUX TeKCToB (pedeparoB, i3cce,
0030poB, cTaTei u T.1.)

YK-4.3 Crnocoben MIPECTABIATD PE3yNbTaTh
aKaJIeMU4YecKoll U TMpo(hecCUOHATIBHON JesITeThHOCTH Ha
pas3IUIHBIX Hay4YHBIX MEpOIIPHATHSIX, BKJTIOYAst
MEXIyHapO/IHbIE

VYK-4.4 CriocoOeH WCMONIb30BaTh COBPEMEHHBIE CpEICTBA
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 BBISBIATH crieUUPUKY (PUIocohCKUX U
HayYHBIX TPAJAUIIIA OCHOBHBIX MUPOBBIX KYJIBTYp

VYK-5.2 Cnocoben  ompenenith  TEOpETHYECKOE U
MPAaKTUYECKOE 3HAuYCHUE KYJIBTYPHO-SI3BIKOBOTO (hakTopa
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 3a1a4vi COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBLHOTO  pa3BUTHS,  ONPEACIsTh U
peaTn30BhIBATH TIPUOPHUTETHI COBEPIICHCTBOBAHUS
CcOOCTBEHHOM AEATENHHOCTH

VK-6.2 OueHuBaeT CBOIO ACATEILHOCTH, COOTHOCHUT IICJIH,
CIOCOOBI W CPEJACTBA BBINIOJIHCHUS JEATEIBHOCTH C €&

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

pe3ynbTaraMu
OIIK-1.1 3HaeT W cHocoOGH  HCIONb30BaTh B
Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (PyHJAaMEHTAIIbHBIC

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

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCCHOHATBHOM e TEIbHOCTH

OIIK-1.3 [ToHnMaeT MeXAUCIUILIMHAPHBIC CBS3U B OOJIACTH
MareMaTHK ¥ (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
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 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
WCCIIeZIOBAaHN B obnmactu cBoel mpodeccroHanbHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M HMHCbMEHHOTO
W3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH 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 aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns

OIIK-3.2 ChoocobOeH HCIIOIb30BAaTh HCCIIENOBATEILCKUE
METO/bl TNPU PEIICHUH HOBBIX 3a]a4, IPUMEHSsS 3HAHWS B
pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJJaMU pEIICHMs], 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 CrnocobeH TpUMEHSTh 3HaHWST B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
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 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
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJbTaTax HCCIICIOBAHUN B
pamMKax TemaTHdeckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCAaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3paboTaHHOU
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

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

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MM B COCTaBE€ HAydHOI'O
KOJIJIEKTHBA

[MIK-2.2 CnocobeH mNpoBOIUTH ampoOanuio pe3yabTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyONMKaluK HAYYHBIX CTATeH U y4acTusi B KOH()EPEHIUSIX

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeI0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,

CIICHHUAJIM3UPOBAHHBIMU ITAKETAMU ITPUKIIAAHBIX

MporpaMm) B n30paHHON ITPEIMETHOM 00IacTH

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCHOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

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

3HAThb:

1. CoBpemeHHble TPOOIEMBI KBAHTOBOM (DU3UKH TBEPIBIX TEI
2. O B3auMOCBS35X U (PyHJAMEHTAILHOM €INHCTBE €CTECTBEHHBIX HayK
3. Teoperndeckue mMonenu GpyHAAMEHTANBHBIX IPOLIECCOB U SBJICHUN B (PM3UKE KOHJICHCHPOBAHHOTO

COCTOAHUA

4. HpI/IHI_H/IHBI CUMMCTPHHU, TOIIOJIOTUH, U 3aKOHBI COXPaHCHUA

6. OCHOBHBIE JJIEKTPOHHBIE CBOICTBa TBEPABIX Tel,

HU3KOTCMIICPATYPHBIX SKCIICPUMCHTAX.

TpeOyeMble sl  HCCICJOBaHUU B

7. Hayunbple 3ajaum, Haj KOTOPHIMH paboTarOT B 0a30BBIX J1a0OpaTropusix 00pa30BATENBHOM

MPOrpamMMmBl.
YMETB:

- 3(1)(1)GKTI/IBHO HCIOJIb30BATh HAa MPAKTUKEC TCOPCTUUYCCKUC 3HAHUSA: ITOHATUSA, PC3YJIbTAaThl, TMIIOTC3bI,

3aKOHBI,

- NPCACTABJIATH IMAHOPAMYy YHHUBCPCAJIBbHBIX MCETOAOB MU 3aKOHOB COBpeMeHHOﬁ KBAaHTOBOM (1)I/ISI/IKI/I

HHU3KOPa3MEpPHBIX CHCTEM;

- a6CTpaFI/IpOBaTLC$I OT HCCYHICCTBCHHBIX (baKTOpOB IIpn MOACIIMPOBAHUHN PCAJIbHBIX (bHSI/I‘{eCKI/IX

MPOLIECCOB U SIBJICHMIA;

- A€JaTh YMCJICHHBIC OLICHKHA maciiTada OXKHAACMbIX B(b(l)eKTOB;
- INITAaHUPOBATb ONITUMAJIbBHOC IMTPOBECACHUC SKCIICPUMEHTOB UIA PCIICHUA ITOCTABJICHHBIX 3a/1a4.

BJIAJIETD:




- TeopernueckuMH OCHOBaMH 3KCIIEPUMEHTAJIBHBIX METOAOB IIPOBENCHUS H3MEpeHHH B 00JacTu
KBAaHTOBOH  (M3MKM  TBEpPAbIX Tel C  HCIOJIb30BAHMEM  TPAHCIOPTHBIX,  TYHHEJbBHBIX,
TepMoIuHaMuueckux, BY, onTuueckux u pe30HaHCHBIX METOIOB.

- Madopmanueit 0 COBpeMEHHOM COCTOSIHUM HCCIIEIOBAHUN B 001aCTH KBaHTOBOHM (PM3UKU TBEPAOTO
Tena.

- Teopernyeckumu MopensiMu  (pyHIAMEHTaNbHBIX TMPOLECCOB M SBICHUA B  (QU3MKE
KOHJICHCUPOBAaHHOI'O COCTOSIHUSI.

- Metonamu ananu3a 1 00pabOTKU SKCIIEPUMEHTAIBHBIX JaHHBIX.

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.

No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTh
pabora
1 BBenenne u 0a3oBble 3HAHWA CTar. 3 3
¢buznkn
) Crpyktypa W yIOpyrue  CBOMCTBa ) )
KpPHUCTAJIIOB
3 TermnoeMKkoCTh WACATBHBIX KPUCTAIIIOB ) )
JU3JIEKTPUKOB
TemnnonpoBogHOCTh UJEAIbHBIX
4 KPUCTAJUIOB JTUAJICKTPUKOB, aMOP(HBIX 2 2
T€J U KBa3UKPHUCTAIIIOB
Belpoxnennsii raz3 @Pepmu,  ero
5 TePMOAMHAMHYECKHE U KHHETHYECKHUE 2 2
CBOICTBa
6 SIBnenus nmepeHoca B MeTaJlIaxX 2 2

Kunernueckue cBoiicTBa MeETaJJIOB B
7 MarHuTHOM Toje. MeTonsl H3ydeHHs 2 2
JIEKTPOHHON CTPYKTYpPhl METAJIJIOB

ONEeKTPOHHBIH  CHEKTP  OZHOMEPHOMH
HENnoYKr  (AupakoBckass — rpeOeHKa).
8 JIBUKEHHME OJJEKTpOHA B CKPELICHHBIX 3 3
[IOCTOSIHHBIX IIEKTPUUECKOM U
MarHUTHOM MOJSAX

Brruncnenue KOMIIOHCHT TEH30pa
npoBoguMoctd B 3dderkre  Xomna,
KBa3uKJjaccuueckuil mnpenen. PaccesHue
3JIEKTPOHA C MIEPEBOPOTOM CIIHHA

Beruncnenne  TepMo-31Cc  TepMOMAaphI,
ad ekt ITenbThe YpaBHeHue
[Ipenunrepa TS JJEKTPOHA B
MarHuTHOM TIOJIE

10

BelunciieHne  CTaTUCTUYECKOW  CYMMBI
JIBYMEpHOTO (epMHU-ra3a B MarHUTHOM
11 oJie c YPOBHSIMU Jlannay. 3 3
Ocuwuupyronias  4acTb ~ MarHUTHOIO
MOMEHTa (epMH-raza

Boruncienne cTaTHCTUYECKOM CyMMBI
12 |mByMepHOro Qepmu-raza B MarHHTHOM 3 3
noJse

13 |BBenenue B MarHeTus3M TBEPABIX TEJ 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
[Ipeneccuss cnvHa B MAarHUTHOM IIOJIE.

20 MarautHelii pe30HaHC M HU3MEPEHHE 3 3
OOMEHHBIX MOJIeH B MAarHETHKAX METOIOM
paccesiHusI MIOOHOB
Bomnsl  3apsgoBoi M CIIMHOBOM

21 IJIOTHOCTH: perieHue ypaBHEHU 3 3
Boromo6oBa-ne XKXenna

2 Ananutuyeckue  cBOWCTBA  (YHKIMH 3 3
I'puna
Cesa3p ¢ynkumum [puHa osnexkTpoHa c

23 |BONBT-  aMIEepHOM  XapaKTepPUCTHKOM 3 3
ANIEKTPUUYECKOTO MUKPOKOHTAKTa
Cea3p ¢ynkuum [puHa smekTpoHa cC

24 |ceyeHMEM  MarHUTHOTO  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 (U3UKU W TeopHs Bo3MyIleHHH. Kpucrtamimueckas CTpyKTypa U METOAbI
ee uccieqoBaHusl. TUIIBI CBS3U B TBEPIBIX TENAX.

2. CTpyKTypa U ynpyrue CBONCTBa KPUCTAIIJIOB

CrpykTypa U yIpyrue coiicrsa kpuctajuioB. XKuakue kpuctamisl U kBazukpucramibl. ®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 HUIACAJIBHBIX KPHUCTAJJIOB AWU3JICKTPUKOB. TermnoeMKoCTh U TCIUIOIIPOBOAHOCTD
aMOp(I)HLIX TCJII U KBA3UKPUCTAJIJIOB. I[I/IBJ'IGKTpI/ILIeCKaH BOCIIPUUMYHNBOCTEb HU30JIATOPOB. Pazauunnie
BKJIaAbl B JUIJICKTPHUYICCKYIO BOCIIPUUMYNBOCTD U X YaCTOTHAA 3aBUCUMOCTD.

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



Breipoxxaennsiii ra3 ®@epmu. Ero temnoemkocts. Mctopusi pasButus obnactu: teopum [pyne u
3ommMepdenbaa. DMEKTPOHBI B KPUCTAIIMYECKON PEIIeTKEe M MX 3aKOH JUCIIEPCUH 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.
DJIEKTPONIPOBOAHOCTD M TEIIONPOBOIHOCTh METAJUIOB U MX TEMIIEPaTypHBIE 3aBHCUMOCTH. 3aKOH
Bunemana @panna u o61acTh €ro NpUMEHUMOCTH. TepModJieKTpruieckie 3pGEeKTh B MeTalLIax.

7. Kunernyeckue CBOIICTBa METaJUIOB B MAarHUTHOM TMosie. MeTonbl M3y4deHHs 3JIEKTPOHHOM
CTPYKTYpbI METAJIIIOB

Mertannel B MarHUTHOM mone. Marautoconpotusienne u 3ddekr Xomna. Meramisl B
BBICOKOYACTOTHOM 3JIEKTPOMAarHUTHOM mone. CkuH-3Qdexr. Meroapl H3Y4EeHHUs SISKTPOHHOMN
CTpyKTypbl MeTaiioB. @otoddderr ¢ ymoseM paspemienneM (ARPES) n mMarHuTHBIE KBaHTOBBIC
OCLIMJUIALIUY.

8. DNEeKTpOHHBIN CHEKTP OJHOMEPHOMW IICTIOYKH (UpakoBcKas rpebeHka). J[BmKeHHe 3J1eKTpOoHa B
CKPEILEHHBIX TOCTOSHHBIX 3JIEKTPUYECKOM M MAarHUTHOM MOJISIX

[IpakTHyeckoe 3aHSATHE: BBIYMCICHHE DJIEKTPOHHOTO CIEKTpa OJHOMEPHOW IICTIOYKH (IUpaKOBCKAas
rpeOeHKa)- TOYHOE pelIeHUE U PelIeHHe B MPUONMKEHUH claboi cBsi3u. JIBW)KeHUE DIEKTpOHA B
CKPCIICHHBIX IOCTOSHHBIX  JJCKTPHYECKOM M  MarHuTHOM Tnomsix. Ckopocte — npeiida.
MarHuToconpoTUBIIEHUE.

9. Bruncienre KOMIIOHEHT TEH30pa MPOBOJAMMOCTH B d(ddexTe XoIuta, KBa3UKIACCUIESCKHUI Tpe/Ie.
PaccesiHue anekTpoHa ¢ IepeBOpOTOM CIIHHA

[TpakTHueckoe 3aHATHE N0 TeMe: BrrunciieHne KOMIIOHEHT TeH30pa MPOBOJMMOCTH B 3 dexTe Xomna
IUI. TBYMEPHOTO OJIEKTPOHHOTO Tra3a, KBa3WUKIACCHYECKHMi mpenen. PaccesHue »siekTpoHa C
MIepPEeBOPOTOM CIMHA. BKJ1ai MarHNTHOTO paccestHus B AIeKTpoconpoTuBicHue B 3¢ dexre Konno.

10. Brrancnenne Tepmo-sic repmonapsr, 3pdexr [lensree YpaBHenue peaunrepa ams aJeKTpoHa B
MarHuTHOM I0JI€E

[TpakTrueckoe 3aHsATHE 1O TeMe: Boruncnenue tepmo-sac repmonapsl, 3¢ ekt Ilensree B KOHTaKTe
JIBYX TPOBOJIOK M3 pa3HbBIX MeTamwioB. Pemenune ypaBHenust IlpenuHrepa myig 2leKTpoHa B
MAarHWTHOM II0JI€: INIOTHOCTh COCTOSIHUM, CTEIIEHb BBIPOXKICHUS YpOBHEH JlaHay.

11. BoluncieHnne CTaTUCTHYECKOH CyMMBI JBYMEPHOTO (epMH-Ta3a B MAarHUTHOM II0JI€ C YPOBHIMHU
Jlannay. Ocumupyromas 4acTb MarHUTHOTO MOMEHTa (epMu-rasa

[IpakTuyeckoe 3aHsiTHE MO Teme: BuluncieHne CTaTUCTHYECKOW CyMMBI IBYMEPHOTO (epMu-rasa B
MarHuTHOM 1ojie ¢ ypoBHsaMHu Jlannay. Ocunminpyrorast 4acTb MarHUTHOTO MOMEHTa (epMHU-Ta3a.

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

HpaKTI/ILICCKOG 3aHATHE 10 TeMe: BhIUnciIeHrne CTaTUCTHYSCKOM CYMMbI ABYMCPHOI'O (I)epMI/I—F a3a B
MAarouTHOM 1I0JI€ C ABYMSA MArHUTHbBIMU IIOA30HAMH: IIapaMarHeTU3M Hame. HapaMaFHI/ITHaH
BOCIIPUHUMYHNBOCTD UACATIBHOT'O (bepMI/I—rasa.

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

Maruerusm. Jlnamarnetuku u napamarieTuku. [Ipupoma 3tux 3¢¢exToB U pa3nuyHble BKIAIbl B
MarHUTHYIO BOCIIpUUMUYNBOCTG. [Iprpona u Tuel 0OMEHHOTO B3aUMOAEHCTBHSI.



14. ®eppomaraeTusm

®eppomarHeTusM. TemneparypHas 3aBUCUMOCTh HAMarHUYEHHOCTH U 3aKOH JUCIIEPCUM MAarHOHOB B
¢deppomarneTrkax. JJoMeHsI.

15. AuTudeppomaraeTusm u peppuMarHeTu3M

AnTtudeppomarneTusM u ¢eppuMarHeTusM. TemmeparypHash 3aBUCHMOCTb W aHH30TPOIMS
HAaMarHW4E€HHOCTH B aHTU(EppPOMAarHeTHKax. 3akOH IUCIEPCHH MarHOHOB. DKCIIEPUMEHTaJbHBIC
MeTOAbl OOHapy:KeHHsl U  HCCIeNOBaHUSA aHTU(EPPOMArHeTHKOB. MAarHuTHBIA  pe30HaHC.
Annabatudeckoe pa3MarHUYUBaHUE.

16. JlonomHUTENbHBIE BOIPOCH MarHETU3MAa

MaruuTtHble (QpycTpaii W CIHHOBBIE cTekia. 3oHHBIA (eppomarHetnsm (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 MAarHUTHOM TT0JIe. MarHUTHBIA pe30HAHC U M3MEPEeHHe OOMEHHBIX TOJeH B
MarHeTHKax METOJOM PAcCEsTHHSI MIOOHOB

[Ipaktnueckoe 3ansitue 1o teme: IIpeneccus criMHa B MarHUTHOM Ioj€. MarHUTHBIA PE30HAHC U
U3MepeHne OOMEHHBIX MOJIEH B MAarHETUKaxX METOAOM PacCEsIHUS MIOOHOB.

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

[IpakTuueckoe 3anarue o Teme: BoaHbI 3aps0BOil M CIMHOBOM IJIOTHOCTH. Penienue ypaBHEHUMH
Boromrooosa-ne JKenna.

22. AHanutnyeckue cBoiicta pyHkuu [ puHa

[IpakTuyeckoe 3aHsATHE MO Teme: AHanuTHYecKHe cBoMcTBa (yHKuuu ['puna. Oynkuus [puna
uaeanpHoro Qepmu-raza. CBs3b MHUMOH 4acTh (QyHKIUH [puHA CO CHEKTPaIbHON TIOTHOCTHIO
JIEKTPOHHBIX YPOBHEW SHEPTHUU.

23. CBa3p ¢QyHKUMM [pHHA dIEKTpOHA C BOJBT- AMIIEPHON XapaKTEPUCTHKOH 3JIEKTPHUECKOrO
MUKPOKOHTAaKTa

[Mpaktnyeckoe 3ansTHe 1o Teme: CBA3b GYyHKUMU [puHA DdIEKTpOHAa C BONBT- aMIICPHOMN
XapaKTEPUCTUKOHN 3JIEKTPUIECKOI0 MUKPOKOHTAKTA.

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

[Ipaktuyeckoe 3anstue mo Teme: CBsi3b (pyHKIMM [pUHA DIEKTpPOHA 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 JUCIUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBJIAJIETh OOIIMM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJAKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrare usydeHus OUCLMIUIMHBI CTYAEHT JIOJDKEH 3HaThb OCHOBHBIE OIPEAEICHUS M IOHATHS,
3HaTh KJIIOYEBBIC IKCIIEPUMEHTHI M SKCIIEPUMEHTAIbHBIE OCHOBBI 0a30BBIX TECOPHM, YMETh IPUMEHSTD
[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 y4ueOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSITENBHOTIO U3yUEHUS;



— pelleHue 3a/1a4, IpeiIaracMblx CTyIEHTaM Ha 3aHATHSAX;
— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

ITokazarenem BnageHus MarepuaioM CIIYXXUT YMCHUC 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMaM
JAUCIUITIIIMHBI.

Baxno I[O6I/ITLC}I IOHMMaHUs MU3y4acMOIro Marepuajia, a HE MEXaHHNYCCKOTO €ro 3alilOMHHAHUA. HpI/I
3aTPYAHCHUN HU3YUYCHUSA OTACJIBHBIX TCM, BOIIPOCOB, CJICAYCT O6paI]_IaTBC$I 34 KOHCYJIbTalluIMU
IpernoaaBareiito.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMAaTUKOU 3aHATHIL.



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 U TEXHOJIOTHH HAHOCTPYKTYP

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 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
MOCTABJICHHOM IIeld Kak IOCJICAOBAaTEeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB ITOH
JesITeIbHOCTH

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
IUIaH-TpadUK peayn3alud MpoeKTa B 1eJOM H  IUIaH
KOHTPOJISI €T0 BHITTOJITHEHUS

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

VYK-3 CnocoGeH oprann30BbIBaTh H PYKOBOIUTD
paboToit KoMaH/Ibl, BEIpa0aThIBasi KOMaHIHYTO
CTpATEeTuIO IS JOCTHKESHUS IMOCTAaBICHHOMN
3a/1auu

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

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

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

YK-4.3 Crniocoben MIPEJICTABISATh pe3yABTATHI
aKaJIeMU4YeCKOll W Mpo(decCHOHATBHON IesITeTbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEKIyHapOAHbIE

VYK-4.4 CrocobGeH HCHOIb30BaTh COBPEMEHHBIE CPEACTBA
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 CriocoGeH BBISBIATH CIEMUPUKY PHIOCODCKUX U
HayYHBIX TPAJUIHIA OCHOBHBIX MUPOBBIX KYJIBTYP

VYK-5.2 Cpocoben  ompenenitb  TEOPETHYECKOE U
MPAaKTHYECKOe 3HAYE€HHE KyJIbTYPHO-A3BIKOBOTO (hakTopa
NIPY B3aUMOJICHCTBUY PA3IMYHBIX (QUIOCOPCKUX M HAYYHBIX
TpaauUun

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 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 CrniocobeH TpUMEHSTh 3HaHWS B  0O0JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1auk, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAaTh CIIOCOO
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 Crpemutrcs K TOJY4YEHUIO HOBBIX 3HAHUI,

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 CnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4ecKoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAUECTBO pa3padoTaHHOU
MOJENN

IMK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3ybTaThl

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

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBbIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MJIM B COCTaBE€ HAydHOI'O
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

[IK-3 Cnoco6en nmpodeccuonansuo padorars ¢ |[IK-3.1 [lonumaer mnpuHOMOBL pabOTBHl HCHOIB3YEMOTO
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. CoBpemeHHble TPOOIEMBI KBAHTOBOM (DU3UKH TBEPIBIX TEI
2. O B3auMOCBS35X U (PyHJAMEHTAILHOM €INHCTBE €CTECTBEHHBIX HayK
3. Teoperndeckue mMonenu GpyHAAMEHTAIBHBIX IPOLIECCOB U SBJICHUN B (PM3UKE KOHJIEHCHPOBAHHOTO

COCTOSIHUS
4. TlpuHIMIBI CUMMETPHH, TOTIOJIOTHH, U 3aKOHBI COXPAHEHHUS
6. OCHOBHbBIE DJIEKTPOHHBIE CBOMCTBAa TBEpABIX TN, TpeOyemble s HCCICJOBAaHMH B

HU3KOTEMIIEpaTyPHBIX SKCIIEPUMEHTAX.
7. Hayunbple 3agaum, Haj KOTOPHIMH paboTarOT B 0a30BBIX J1abopaTropusix 00pa30oBaTENbHOM
pOrpaMMBbl.
yMeThb:
- 9((EKTHBHO HMCIOJIB30BaTh HA MPAKTUKE TEOPETUYCCKHUE 3HAHMS: MOHSATHS, PE3YJbTAThl, THIIOTE3bI,
3aKOHBI;
- TPEACTABIATH IAHOPAMy YHHUBEPCAIBHBIX METOJOB M 3aKOHOB COBPEMEHHOW KBAHTOBOW (DH3HMKH
HHU3KOPa3MEpPHBIX CHCTEM;
- abcTparupoBaTbCsi OT HECYNIECTBEHHBIX (PAKTOPOB MPU MOJCIUPOBAHUHU PEANBHBIX (DU3UIECKUX
MPOLIECCOB U SIBJICHMIA;
- JIeTIaTh YUCIICHHBIC OLICHKH MaclITada 0)KuIaeMbIX d3(PPEKTOB;
- IUTAHUPOBATh ONTHMAJIbHOE POBEACHUE IKCIIEPUMEHTOB ISl PEIICHHS TIOCTABICHHBIX 3a/1ad.
BJIA/1eTh:
- TeopernueckuMH OCHOBaMH 3KCIIEPUMEHTAJIBHBIX METOAOB IIPOBENCHUS H3MEpEeHHH B 00JacTu
KBaHTOBOM  (M3MKM  TBEpABIX TEI C  HUCIOIB30BAHUEM  TPAHCIOPTHBIX,  TYHHEJBHBIX,
TepMOANHAMUYECKHX, BU, oNTHYECKNX 1 PE30HAHCHBIX METOOB.
- Nndpopmanmeli 0 COBpEeMEHHOM COCTOSIHUM MCCIICAOBAaHUN B 00JACTH KBAaHTOBOHW (PM3MKH TBEpPAOTO
Tena.
- Teopernueckumu  MomensiMu  (yHAaMEHTAIBHBIX  IPOIECCOB W SBICHMH B  (usnke
KOH/IGHCUPOBaHHOTO COCTOSIHUSI.
- Meronamu ananm3a 1 00pabOTKH IKCIIEPUMEHTAIBHBIX JTAHHBIX.

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

C HCJIBIO KOHTPOJISI OCBOCHUSA O6y‘laIOH_[I/IMI/IC$I yqe6H0r0 Marcepurajia npoOBOAUTCH YCTHBII\/’I OorpocC B
HavaJi€ 3aHsATUA 110 TCMC ITPOULIOTO 3aHATUA.

4. lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB

Cemectp 9.

1. CtpyKTypa nepruoau4eCcKU-yIOPII0YHBIX KPUCTAIIIOB.

2. O0OparHas peuieTka NepruoguueCcKu-ymnopsaJ0YHbIX KPUCTaUIOB. 30Ha bpuiuitosHa.

3. MeToasl 3KCIEPUMEHTAIBHOTO ONPEAEIICHNS CTPYKTYPbI KPHUCTAIIIOB.

4. Knaccudukanus pemerox bpase.

5. BausiHue Temreparypsl Ha paccessHie peHTTeHOBCKOTO u3inyueHus; ¢paktop ledas—Yomnepa.
6. Hecomzmepumo MomynupoBaHHbIE KpUCTauIbl. KBa3MKpHCTAIIIBL.




7. XKunkue KpucTauibl ¥ IOJIUMEPBL; IPUMEPHI.

8. BemectBa B amopdHOM coctostHuu. [enu, asporenu u omansl.
9. TerumoemkocTh TBEPABIX Ten. Temmeparypa [ebas.

10. HopmanbHbIe MOZBI MOHOATOMHOM JTUHEIHON [EMTOYKH.

11. HopmanbHble MOJBI JBYXaTOMHOW JIMHEHHOW IIEMOYKH; WIeNh B CIHEKTpE KOJeOaTelbHBIX
BO30yxaeHni. ONTHYECKUE U aKyCTHUYEeCKHE (DOHOHBI.

12. HopmanbHble KosiebarenbHble MOIBI pemeTku bpaBe m pemeTku ¢ 06a3ucoM B JIBYMEPHOM H
TPEXMEPHOM CIIydasiX.

13. ITnoTHOCTH KOJIEOATENBbHBIX COCTOSHHMA.

14. Yucno He3aBHCUMBIX KOMIIOHEHT T€H30pa MOAYyJIeH YIPYTrOCTH KPUCTAIIOB U aMOP(HBIX cper.

15. 3axon I'yka B kpucramiax.

16. MexaToMHbIe B3aUMOJICHCTBUS U CBSI3b B TBEPABIX TENaX.

17. TenaompoBOAHOCTb.

18. ®oHOHHBIE MPOIIECCHI C TEPEOPOCOM.

19. Metamibl, NOIYyMETAUIbl, IMOIYHNPOBOIHHUKH, IU3IEKTpUKHU. [loHmmanme rpadukoB 30HHOM

CTPYKTYPBHIL.
20. JIBm>xeHue 37IeKTpoHa B IEPUOAUYECKOM NoTeHane. Teopema bnoxa.

21. IIpubnuxeHus cinaboi U CUIBLHOM CBSI3HM LIS pacdeTa YHEPreTHYECKUX CIIEKTPOB METAIIJIOB.
22. Tepmo3neKTpOHHBIE SIBICHUS B MeTajuie. 3akoH Bunemana-dpanua.

23. Ddodexr Ilensrre. Tepmo-3.1.c.

24. Metann B BBICOKOYaCTOTHOM BJICKTPOMAarHUTHOM Tojie. HopmanbHbil CKUH-3(QEKT.

25. AHomanbHbIi ckuH-3¢GekT. Konuemnus HeahheKTHBHOCTH.

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

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

Cemectp 10.

28. I[I/IZ)J'ICKTpI/IKI/I. Paznuunbie BKJIaJlbl B MMOJIAPU3YCMOCTDb OUIJICKTPUKOB.

29. YacToTHast 3aBUCUMOCTh JUDJIEKTPUUECKON MPOHUIAEMOCTH M BOCIPHUUMUYUBOCTH AUDIEKTPHUKOB.
Ee onmcanue ¢ moMonibio BEIHYKIEHHBIX KOoJIeOaHuii.

30. Beruncienne opueHTallMOHHOW BOCIIPUUMYHUBOCTH.
31. KoMIuiekcHast AUAIEKTPUYECKasi POHUIIAEMOCTh U €€ (U3NIECKUI CMBICT.
32. CerHeTOANEeKTPUKH U MTbE303TEKTPUKH.

32. PasnuyHble BKJIaAbl B MarHUTHYIO BOCIHPHUUMYMBOCTH IapaMarHETHKOB M WX TEMIIEPaTypHYIO
3aBHCUMOCTb.

34. ®eppoMarHeTHsM H aHTH(QEPPOMATHETH3M B NPHUOIMKEHHUH CPEIHETo IOJs: TeMIlepaTypHas
3aBHCHUMOCTb UX MarHUTHON BOCIIPUMMYUBOCTU M HAMarHU4E€HHOCTH.

35. CnuHOBBIE BOJHBI B eppo- 1 aHTHdheppomaraetnkax. Mx 3akon aucrnepcun. MarHoHsbl.

36. Bknmag MarHoHOB B TEMIEpaTypHyIO 3aBHCUMOCTb  TEIUIOEMKOCTH B  Qeppo- H
aHTu(eppoMarHeTuKax.

37. TemneparypHasi 3aBUCUMOCTh HAMarHMYEHHOCTH (eppOMarHeTHKOB. Pe3ymbrar cpenHero moss,
9KCIIEpUMEHTAJIbHBIN U TEOPETUYECKUI ¢ yUaCTUEM MarHOHOB.

38. Ilpupona u THIBI OOMEHHOTO B3aUMOJICHCTBUS B MarHETHKAX.
39. JledexTsl B KpHcTaliax.

40. IlpbpKKOBas MPOBOAUMOCTb.

41. Anmnabatrueckoe pa3MarHMYMBaHHE KaK METOJT OXJIAXKICHHSI.
42. CnHOBBIE CTEKJIA U PPYCTPUPOBAHHBIC MATHUTHI.

43. BonHbI 3aps1/10BOil ¥ CIIMHOBOM MJIOTHOCTH

[IprMepbl KOHTPOJIBHBIX 33JaHUU

1. B repmannn npu T=300 K naGmiomaercss noaBwxkHOCTh 3ekTpoHOoB =4800 . KakoBo Bpems
pelakcany UMIylbca u Apeidonas ckopocTth B noje E=1B/cm? Yuects, uto B repmannn m™* = (.1
m.



2. JlBa cTepKHS M3 Pa3HBIX METaIOB, OONAJAONIUX 3JICKTPOHHON W JBIPOYHOW MPOBOJAUMOCTHIO,
00pa3yloT KOHTaKT. MecTo KOHTakTa oxjaxiaercs >xuakuMm azotom (77 K), cBoOOmHbBIE KOHILIBI
HaXOJATCS IPU KOMHATHOM TeMmeparype. KakoBbl BelmunHa U 3HAK TEPMO-3.7.C. MEKAY CBOOOAHBIMU
KOHIIamMu?

3. Haiitu, KaxkoBO [ODKHO OBbITh MHHUMAJIbHOE HANpsHKEHHE, YTOObI CKOMIIEHCHPOBAaTh
TEIUIONPOBOAHOCTh B MeTaiie ¢ nmomoublo 3ddexra Ilensrbe, ecian pa3sHOCTb TEMIIEPaTyp MEXIY
koHLamu coctasisier 30 K?

4. IlokazaTb, 4eM OTIIMYAETCs BBIBOJA M pe3yabrar (opMyibl ajs HamarHuueHHocTd N cnuHoB 1/2 ¢
MarHUTHBIM MOMEHTOM B MarHUTHOM Iojie B cornacHo kmaccuueckoil ¢pusuke (popmyna JlamxeBeHa)
1 KBaHTOBOM (hu3HKe.

5. Haiitu Bkiag B TemioeMKocTh OT N CIIUHOB 1/2 ¢ MarHUTHBIM MOMEHTOM B MAarHUTHOM moiie B.
HaiiTy acuMITOTHKYM 3TOrO BKJIaAa B IIPelieaX BBICOKOM M HU3KOW TEMIIEpaTyphl.

6. HaiiTm BKIax B TEIUIOEMKOCTh OT MAarHOHOB B ()eppoMarHeTMKax M B aHTU(EPPOMArHeTHKaXx.
CpaBHHTB pe3yabTaT CO BKJIAJOM OT (JOHOHOB.

[Ipumeps! 3K3aMeHAITMOHHBIX OMIETOB (cemecTp 9)
burer 1.
1. BiiusiHME TeMnepaTyphl Ha paccestHie PeHTTEHOBCKOTO u3nydeHus; dakrop edbas—Yomrepa.

2.  [Jwonektpuku. PasnnuHble BKJIAAel B MOJSIPU3YEMOCTH  TUAJIEKTPUKOB.  Brlumcienwne
OpPUEHTALMOHHON BOCIIPUUMYUBOCTH.

3. TemneparypHas 3aBUCUMOCTb 3JIEKTPUYECKON IPOBOJUMOCTH B METalIax.

[TpumMepsl 3K3aMeHANIMOHHBIX OuieToB (cemecTp 10)

buner 2.

1. HopmanbHbie MOABI JBYXaTOMHOW JIMHEHHOW IEMOYKH; IIENb B CIEKTPE KOJIEeOATEIbHBIX
BO30Y>KICHUH.

2. CTpyKTypHBIH (aKTOp KPUCTAUIMYECKOH PEHIETKH M €ro PoJib MPU AKCIEPUMEHTAIbHOM METOZC
OTIpeJIeIICHUs] KPUCTAITUIECKOW pemeTKH. ATOMHBIH (opM (QakTop.

3. AatudeppomarnetusM. Ilepexons! cnimH-(uion u cnuH-¢uun. Jlucnepcus MarHoHOB M MX BKJIaJ B
TEMJI0EMKOCTb.

Kpurepun oneHuBaHus
Onenka ommuno 10 OGamnoB - BBICTABJISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JJaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh UX Ha NPAaKTHKE IPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELIEHU.
Onenka omMYHO 9 Oa/uloB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMYy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 8§ OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIYOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHSTHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.
Ouenka xopoio 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTHh IMOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.
Onenka xopomio 6 0aioB - BHICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepual, TPaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHTh II0JTy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIyCKaeT B OTBETE
WJIM B PEUIEHUH 331349 HEKOTOPBIE HETOYHOCTH.
OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
U IO CYLIECTBY M3JaraeT €ro, yMeeT NPUMEHATh MOJyYEHHbIC 3HAHMS Ha MPAKTHKE, HO JIOMYCKAeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.



OueHka ylOBIETBOPUTEIbHO 4 Oamia - BBICTAaBISAETCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHIbHBIE (OPMYIMPOBKH 0a30BBIX MOHITHH,
HapYILICHUS JIOTUUECKOW MOCIIEeA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOTO MaTepHala, HO IPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul NaJlbHEWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka ymOBIETBOPUTEIbHO 3 Oaiia - BBICTAaBISACTCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKA B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HApYILICHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM HPOrPAMMHOIO Marepuaia, ciiabo
BJIaJICeT OCHOBHBIMU pa3JeliaMy yueOHOU MpOorpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro 00ydeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTH
OCHOBHOTO COJCp)KaHUsl y4eOHOH MporpaMMbl JUCIHMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMYIHPOBKaX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS MTPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHKa HEYIOBIETBOPUTEIBHO 1 0aml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYCCKHX
3aj1au.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

DK3aMeH NPOBOAUTCS B NMUCbMEHHOW ¢opme mo OmieraMm ¢ JONOIHUTENBbHOW ycTHOW Oecemoil. B
KaKIOM Owujere »JK3aMeHa IpeACTaBIeHbl dYeThlpe Bompoca. [Ipu TpoBeaeHHH 3K3aMeHa
oOyuaromemycsi npeapoctasisiercss 60 MUHyT Ha moarotoBky. Ompoc oOyuaromierocs He JOJDKEH
MPEBBIIIATh OJHOTO ACTPOHOMHYECKOTO Yaca.



