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AHHOTANMA

CemuHapckue 3aHATHA N0 (DU3MKE KOHAEGHCHPOBAHHOTO COCTOSIHUS SBJISIOT COOOW aHanm3 CTyleHTaMHu
OPUTMHAJIBHBIX SKCIIEPUMEHTAIbHBIX U TEOPETUYECKHUX OCHOBOIOJAararonmx crared. Kypc HaumHaeTcs co
3HAKOMCTBA C TEOPUEH KBAHTOBBIX OCUMJUISIUMN B HEB3aWUMOACHCTBYIOUIEH CHCTEME JIEKTPOHOB, OCHOBAMU
METOJa M3MEPEHUH B MArHUTHOM IIOJIE C YTPaBISIEMBIM BEKTOPHOM OIS JUISl ONPEAEIICHUS MapaMeTpoB
KBa3U4yacTULl. AHaJIM3UPYIOTCA MAEH M Pe3yJbTarbl TEPMOIMHAMMUYECKHUX HW3MEPEHUN IapaMeTpoB
kBazuyacTul, B DepMH >KMIKOCTHU- CIMHOBOW BOCIHPUUMYHMBOCTH, g-paktopa u 3QQEeKTHBHOH Macchl,
CIIMHOBOM HAMAarHMYE€HHOCTU W SHTPOIUU Ha IEKTPOH.

Z[anee pa36I/IpaIOTC$I OKCIICPUMCHTBI 110 MU3MCPCHUIO OTpI/IIIaTeHBHOfI CXKUMACMOCTH BBaI/IMOI[efICTBYIOLHeﬁ
SJIeKTpOHHOP'I CUCTCMBbI, KBAHTOBBIX CKAQYKOB XMMHYCCKOI'O IOTCHIIMAJIa B MAaIrHUTHOM II0JIC, TOIIOJIOTHUYCCKasA
CBA3b 3apsAaa C KBAHTOM MAarHMuTHOI'O ITOTOKA B PEKUME KBAHTOBOT'O 3(1)(1)6KT Xonna.

1. leau u 3apauu

Meap AUCUMNIMHBI

O3HaKOMHUTH CTYACHTOB C KJIIOYEBBIMH TEOPHSIMH M 3KCIIEPUMEHTaMH, KOTOpHIE JIe)KaT B OCHOBE
COBPEMEHHOM (PU3HMKH AIIEKTPOHHBIX CBOMCTB TBEP/BIX TEIN.

33}13‘-[1/1 JAUCHUIIINHBI
- OCBOCHUC CTyACHTAMH HABBIKOB YTCHUC U [IOHUMAHU A HaquOﬁ JIMTEPATYPHhI 110 CIICHHUAJIBHOCTH,
- OCBOCHUC HABBIKOB HAYYHOI'O JOKJIaJa I10 3aJlaHHOM TEME,

- 3HAKOMCTBO CTYJCHTOB C KIIOYEBBIMH TEOPHAMH U pe3yJabTaraMd B 00nacTu (QU3MKH
KOHJICHCHPOBAHHOTO COCTOSIHHS.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananuzupyer npoOJIeMHYIO CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymiecTBisier TOMCK BapHaHTOB  pELICHUS
MOCTAaBJICHHOH  NpOOJIEMHONW  CHUTyallud Ha  OCHOBE

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
JOCTYITHBIX HCTOYHUKOB HH(POPMALHH

aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

YK-1.3 Pa3pabarsiBaeT CTpaTeruto JOCTHKEHUS
[IOCTABJICHHON 1eJIM Kak I10CJIE0BaTeIbHOCTh I11aroB,
NpEeNBHUIA PE3YIbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE  HAa  BHEIIHEE  OKPY)XEHHE  IUIaHUpyeMOM
JEATEIBHOCTH W Ha B3aUMOOTHOIIEHHUS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

VYK-2.1 ®opmynupyeT B pamKax 0003HAYCHHON MPOOJIEMBI,
Lenb, 3aJaud, AakTyalbHOCTb, 3HAUYUMOCTb (HAay4dHYIO,
MPaKTUYECKYI0, METOANYECKYIO U MHYIO0 B 3aBHCHMOCTH OT
TUIIA TIPOEKTa), OXHUIAEMbIE pE3yJIbTaTbl U BO3MOXKHBIE
cdepbl UX IPUMEHEHUS

YK-2.2 Crniocoben MIPOrHO3UPOBAThH pe3ynbTar
AESATEeIBHOCTH M IUIAHUPOBATh IOCIIEA0BATEIBHOCTD ILIArOB
s JOCTIDKCHUS JaHHOrO  pesynbrarta. Dopmupyer
wiaH-rpaQuK peanu3alid [POeKTa B ILEJIOM U  IUIaH
KOHTPOJISI €T0 BBITTOTHEHUS

VYK-2 CnocoGeH ynpaBiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.3 CniocobeH opranu3oBaTh 1 KOOPAMHUPOBATH paboTy
YYaCTHUKOB IpOEKTa, obecneunBarh paboTy KOMaHIbI
HEOOXOIMMBIMU PeCypcaMu

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 CnocobGeH oprann30BbIBaTh H PYKOBOJIUTD
paboToii KoMaH/IbI, BEIpa0aThIBasi KOMaHIHYTO
CTpATETHIO JUIS JOCTHKECHUS IMOCTAaBICHHOMN
3a/1auu

VYK-3.1 Opranmuzyer U KOOPAMHHUPYET PaObOTy YYaCTHUKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTMBHOMY MPEOJOJICHUIO
BO3HMKAIOIINX PA3HOIIACHI U KOH(IMKTOB

VK-3.2 YunureiBaeT B cBOCH COIIMaJIbHOH u
poeCCUOHANTBHON JeATeNbHOCTH UHTEPECH], 0COOCHHOCTH
MOBEACHUS M MHEHHs (BKJIIOYas KPUTHUYECKHE) JIIOAEH, C
KOTOPBIMH ~ PabOTaeT/B3auMOJICHCTBYET, B TOM YHUCIIE
MOCPEACTBOM KOPPEKTUPOBKH CBOUX JCHCTBUIMA

VYK-3.4 CnocobeH miaHupoBaTb KOMaHAHYIO padoTy,
pacnpenesnsaTh HOpy4YeHUsl YileHaM KOMaH[bl, OpraHU30BaTh
o0CyXJIeHUE pa3HbBIX UJIeH 1 MHCHHIA

YK-4 CriocoGeH MpUMEHSITh COBPEMEHHbBIE
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCIIC
HAa UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U MpoQeccCHOHaTBEHOTO
B3aNMOJCUCTBHUS

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

VK-42 Bnageer HaBBEIKAMHU, HCOOXOOUMBIMH IS
HalMCaHus, IMHCHhMEHHOTO TEpeBOfa W PEAaKTHUPOBAHUS
PasMUYHBIX aKaJIeMHYECKHX TeKCToB (pedeparoB, 3cce,
0030poB, cTareii u T.1.)

VYK-4.4 CriocoOeH WCMONb30BaTh COBPEMEHHBIE CpEICTBA
WH(POPMALIMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M IPO(eCcCHOHAIBHOTO B3aUMOAEHCTBHS

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

VYK-5.1 CnocobeH BBISBIATH crieUUPUKY (PUI0CODCKUX U
HayYHBIX TPAJAUIIIA OCHOBHBIX MUPOBBIX KYJIBTYP

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

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

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

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

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCUOHANBHOW ~ NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

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

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

OIIK-2 Nmeet nipeacrasieHrne 00 aKTyalbHBIX
npoOiieMax HayKu M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HAyYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 NmeeT npeacTaBIeHAE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npoecCuoHaTbHON e TEIHHOCTH

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

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

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

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

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHUE
METObl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
pa3IMUYHBIX 001aCTIX HAYKH (TEXHUKN)




OrpaHUYCHHUA PA3JINYHBIX METOAOB PCIICHHUA

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

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

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

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

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAaTh CIIOCOO
MPOBEICHUS HAYYHOTO MCCIIEA0BAHUS

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

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

OIIK-5.2 Bmaneer
KOJUIEKTUBOM B
JIESITEIIbHOCTHU

HaBBIKOM
chepe cBoel

PYKOBOJCTBA  MaJbIM
npodeccuoHaIbHON

OIIK-5.3 Crpemutrcs K TOJY4YEHUIO HOBBIX 3HAHUIA,

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

[IK-1 CnocoGen craBuTh, hOpMann30BEIBATH U
pemIarh 3aJia4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThI

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

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

[IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3a7a4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

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

[MK-2.1 CnocoOeH TuUIaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
HCCIJICAOBAHUS CAaMOCTOSITEIbHO MM B COCTaBE€ HAy4HOTO
KOJIJIEKTHBA

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIEJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MIPEIMETHOM 00IacTH

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
IKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yIbTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOXYJII0)
B pesynbsrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAThb:




YMETb:

1. Hayunsle 3amaun, HaJ KOTOPHIMM palOTalOT B JabopaTopusax - HapTHepax o0pa3oBaTEIbHON

[IPOrpaMMBl.

2. Hogeiimme oTKpBITUS B QU3UKE, B T.4., B KBAHTOBOH (pr3HKe TBEPAOro Tema.
3. O B3auUMOCBS35X M ()yHAAMEHTAIbHOM €IMHCTBE €CTECTBEHHbIX HAYK.
4. Teopernueckue mMoneiu GyHIaMEHTAJIbHBIX MPOLECCOB U SBICHUHA B (PM3MKE KOHACHCUPOBAHHOTO

COCTOSAHUSA.

5. IlpuHIAIIEI CHMMETPHUH, TOTIOJIOTHH, ¥ 3aKOHEI COXpaHEHUS.
6. Ilpupomy MeX4acTUYHBIX B3aUMOJEHCTBUN.
7. TeopeTnyeckue ©  AKCIEPUMEHTAJIbHBIC

KOHACHCUPOBAHHOI'O COCTOAHUA.

OCHOBBI  KJIFOYCBBIX KOHLIGHL[I/Iﬁ

B (Qusuke

8. Hayunbple 3amauu, Hax KOTOpeIMH paboTaloT B 0a30BBIX JlabopaTopusx o0pa3oBaTelbHON

[IPOrpaMMBl.

9. Texnuky 06e30MacHOCTH U IpaBuiIa pabOThl B HU3KOTEMIIEPATyPHBIX (PU3NUECKUX HKCIICPUMEHTAX U

B OKCIICPUMEHTAX C CUJIbHBIMU MAarHUTHBIMU ITIOJISIMU.

1. D¢ dexTuBHO NCTIONB30BATh HAa MPAKTHKE TEOPETHUECKUE 3HAHUS: TIOHATHUS, Pe3yJIbTaThl, THIIOTE3bl,

3aKOHBI.

2. [IlpencraBurh MaHOpaMy YHHMBEPCAJIBHBIX METONOB U

KOHACHCUPOBAHHOTO COCTOAHUH.

3aKOHOB COBpPEMEHHOH  (u3ukn

3. AGcTparupoBaTbCsi OT HECYIIECTBEHHBIX (DAaKTOPOB MPH MOJCIUPOBAHUM pealbHBIX (PU3NUECKUX

MPOIIECCOB U SIBJICHUM.

4. Jlenarb YMCICHHBIC OIICHKHM MacIiTada 0KuaaeMbix 3hHeKToB.
5. Kputnueckn aHaau3upoBaTh pe3y/IbTaThl SKCIIEPUMEHTOB B (POPMYITUPOBATh OMYIICHUS, IeIaeMble

B TEOPUH.

BJIAJIETD:

1. HWudopmarmeit 00 akTyalbHBIX HANpPaBICHUSX HUCCICIOBAHUNA B OOJNACTH KBAaHTOBOW (PH3MKH

KOHACHCUPOBAHHOTO COCTOAHUH.

2. Teopernueckumu  MozpeasiMu  (yHIAMEHTAJIBHBIX HPOLIECCOB U SABJICHUM

KOHACHCUPOBAHHOTO COCTOAHUH.

3. Meroxamu ananu3a 1 00pabOTKH SKCIIEPUMEHTAILHBIX JJAHHBIX.

B (usuke

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) 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
| KBanToBBIE  OCHMIUISIIMM ~ MarHUTHOMN ) |
BOCIPUUMYHUBOCTH CONPOTUBIICHUS
MeTtozas! n3MepEeHU MarHUTHBIX CBOKCTB
2 HEMarHUTHBIX MaTepuajioB TpU HHU3KOU 2 1
TeMIleparype
Mertoubl JIOKQJIBHBIX U3MEPEHUI
3 MarHuTHBIX ~ CBOWCTB P  HU3KOH 2 1
TeMIeparype
N3mepenue MIEPEHOPMHUPOBAHHBIX
4 napameTpoB DepMu-KUIKOCTH u3 2 1
KBaHTOBBIX OCIWUIALNAN
OtpunarenbHast CKMMaeMOCTb
5 JIBYMEPHOU DepMU-KUIKOCTH. 2 1
[Ipenckazanue u oOHapyKeHHE
6 [Ipssmoe H3MEpeHne KBaHTOBBIX 5 1
Bapuauuii yposHsi @epmu




TepmonnHamuueckoe U3MepeHue
CIIMHOBOM HAaMarHWYEHHOCTH JIByMEpPHOU
CUCTEMBI 3JIEKTPOHOB. Meroz,
pe3yabrarhl u3mMepeHuil. Teopus

TepMoguHamMuieckoe HU3MEPEHUe
SHTPONUU JIBYMEPHOM CUCTEMBI
JIEKTPOHOB

Mpiciennslii sxkciepuMenT Jladumna

10

Bnusuue 3NIEKTPOH-3IEKTPOHHOTO
B3aUMOJICHCTBUSL HAa  TEMIIEPATYPHYIO
3aBUCHMOCTH TpaHcmopTa. KorepeHTHbIe
3 (EKTHI B pacCeSTHUH IEKTPOHOB

11

DKCreprMeHTa bHAs TPOBEPKA TEOPHH
MHOTOYaCTHYHBIX a¢dekToB B
TpaHCHOpTE

12

OxnaxxneHue VIEKTPOHHOIO Tras3a B
JBYMEPHOW CUCTEME

13

Bomna CIIMHOBOH MJIOTHOCTH.
NunyuupoBanHas IOJIEM BOJIHA
CIIMHOBOH IUIOTHOCTH B
KBa3HMOJHOMEPHOH CUCTEME.
CraHgapTHas MOJIENb

14

KBanroBanue BekTOpa HECTHHra B
MarHuTHOM II0JI€ U 3KCIIEPUMEHTaJIbHAs
MIpOBEpKa

15

dazoBoe paccioeHue B
KBa3WOJHOMEPHOU cucTemMe u
aHU30TPOIIHOE 3apoXKJIEHUE
CBEPXIIPOBOANMOCTH

16

CBepXIpOBOTHUKH Ha OCHOBE
IHUKTUJIOB JKeje3a Kkiacca 1144 ¢
MarHUTHBIM yriopsjgodeHueM. M3Mepenue
PEKOHCTPYKITHH MOBEPXHOCTH H
TYHHEIJIBHBIX CIIEKTPOB

17

CBepXITpOBOJHUKHI Ha OCHOBE
MMHUKTAJOB Kene3a kimacca 1144 ¢
MarHuTHBIM yropsiaoueHueM. M3mepenne
30HHOW CTPYKTYpbl U YPOBHEH 3HEpPruu
MarHUTHBIX HOHOB

18

W3mepenue mieneld B CBEpXIIPOBOISIIEM
CIIEKTpE C paspelieHueM MO0 HMITYIbCY
metogamu ARPES

19

N3mepenue meneil B CBEPXIPOBOASAILEM
CIEKTpE METOJIaMHU aHAPEEBCKOMI
CIIEKTPOCKOIINU

20

BricokoTemneparypHas
CBEPXIPOBOAUMOCTb B T'HJpHIAX

21

Tpancnopr 3apsia B TONOJOTHYECKHX
MOJTyMeTaJlIax

22

IToBepxHOCTHAs MIPOBOIMMOCTh
BeiineBckux noimyMeTaiioB

23

Tonosorus 3IEKTPOHHOU 30HHOU
CTPYKTYpBbI

24

MarauToconpoTUBIEHHE B MAaCCHBHBIX
BeiineBckux nomymeraiax

Wtoro wacos

60

30

HO,I[FOTOBKa K 3K3aMCHY

0 gac.




OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennwii)

1. KBanTOBEIC OCIUJIISIIIAM MarHUTHOM BOCIIPUUMYHNBOCTHU CONIPOTHUBIICHU

KBanToBaHuE NBUXKEHUS U CIEKTPa 3JIEKTPOHOB B MarHUTHOM Iojie. YpoBHM Jlannay. Beruncnenue
IUIOTHOCTH COCTOSSHUH W TEPMOAMHAMUYECKHX XapaKTepUCTHK (MarHUTHAsi BOCHPUUMYHBOCTD,
HaMarHM4€HHOCTb) B KBAHTYIOLEM MarHUTHOM 1ouie. IlpuMeHeHne Teopuy KBaHTOBBIX OCLIMILIALUHI
K JIByMEPHBIM cHCTeMaM. TeopHsi KBAaHTOBBIX OCHWJUISLMI CONPOTUBICHHS IS ABYMEPHOIO
®epmu-rasa.

2. MeTozp M3MEpEeHNIl MAarHUTHBIX CBOMCTB HEMAarHUTHBIX MaTEPHUANIOB IPY HU3KOM TeMIieparype

DKcnepuMEHTaIbHBIE METOABl U3MEPEHNUSI KBAHTOBBIX OCHMJUIALUHN 3JIEKTPOHHOW HAMarHM4eHHOCTH
u BocipuuMuuBocTd. DapaneeBCcKUil, TOPCUOHHBIH MarHUTOMETPbI, KOHCOJbHBIE MarHUTOMETPHL,
BuOpanmonHeid Maruutomerp, CKBUI-mMarautomerp.

3. Metonpl TOKaJIbHBIX U3MEPEHUN MATHUTHBIX CBOMCTB IIPU HU3KOW TEMIIepaType

Cxannpyrommit CKBU/I-marauromerp, ckaHUPYIOMIHE XOUIOBCKMI MarHUTOMETP, CKaHUPYIOLIUX
MarHUTHO-CHJIOBOM MHUKpOcKoN, CKaHUPYIOIIMH MarHMTOMETp C JaTdyukoM Ha NV- meHTpax B
aymase.

4. V3MepeHue nepeHopMUpOBaHHbIX NTapaMeTpoB depMU-KUIKOCTU U3 KBAHTOBBIX OCLIMILISILIUN

Teopuss @epmu-xuakoctu Jlangay. KBazugactuipl u nepeHOpMHpPOBKa X HapaMeTpoB. KoHcTaHThI
(rapmMoHMKH) (HEPMU-KUIKOCTHOTO B3aUMOACHCTBUSA. MeToapl H3MEpEeHHsl MEePEeHOPMUPOBAHHBIX
[apaMeTpoB  KBa3uU4acTHLl. AHaJIM3 METONOB U3MEPEHUH U HKCIEPUMEHTAIbHBIX PE3YJIbTaToB
HU3MEPEHUsl MEePEeHOPMUPOBAHHON 3()(EeKTUBHON Macchl, CHMHOBOW BOCIPUUMYUBOCTH, CIIMHOBOMN
HaMarHU4€HHOCTHU, SHTPOIIMH KBa3MYaCTHILI.

5. OTpunarenbHas c)kuMaeMocTh ABymMepHoi epmu-xuakoctu. [Ipenckazanue u oOHapyKeHHE

®uznyeckas NpUYNHA OTPULIATENILHON 3JIEKTPOHHON CKMMAaeMOCTH. TeopeTndeckoe MpeacKazaHue.
Pesynprar B pamkax Teopuu (GEpMHU-KUIKOCTH, YHUCICHHBIE pacdeThl. MeToabl U3MEpeHUud u
9KCIIEPUMEHTAJIBHBIE PE3YbTATHI.

6. IIpssMoe U3MepeHne KBAaHTOBBIX BapHalnid ypoBHSI PepMu

KBaHTOBBIE OCHWIIALMM XHMHYECKOTO IIOTEHLMAda B JBYMEPHOM CHCTEME DJJIEKTPOHOB B
KBAaHTYIOLLIEM MAarHUTHOM I10jie. BinsiHue 31€eKTpOH-3/IEKTPOHHOIO B3aUMOACHCTBUS Ha aMILIUTYLY
KBAaHTOBBIX OCHWUIIIMA W CKadKOB XHMMHUYECKOTO IOTEHLHAJIA. Metoasl wu3MepeHUH U
JKCIIEPUMEHTAJIbHbBIE PE3YIIbTaThI.

7. TepMOIMHAMUYECKOE U3MEPEHUE CIIMHOBOM HAMAarHWYEHHOCTU JIBYMEPHON CHCTEMBI 3JIEKTPOHOB.
Merton, pe3ynsrarsl n3mMepenuil. Teopus

Mertox W3MeEpeHU TEepMOIMHAMHYECKOW CIIMHOBOW HAMAarHMYEHHOCTH JJICKTPOHOB B JBYMEPHOMU
cucreme. Teoperndyeckoe OOOCHOBaHME METOIAa M OKCICPHMEHTAIBHBIC  PE3yJIbTaThI.
DKCIIEpUMEHTAJIbHOE  CBHICTENBCTBO  NPUCYTCTBUS  JIOKAIBHBIX ~ MarHUTHBIX ~ MOMEHTOB.
Teopernueckoe onucanue 3ddekra.

8. TepmoauHaMu4eckoe U3MEPEHHUE IHTPOIINU IBYMEPHOI CUCTEMBI 3JIEKTPOHOB




TepMonuHaMUYECKHI METOJI U3MEPEHUH SHTPONUH Ha 3eKTpoH (dS/dn) amekTpoHOB B IByMEpHOI
cucrteme. TeopeTndeckoe OOOCHOBAaHHME METONA M OKCIEPHUMEHTAIBHBIC DPE3yJIbTaThl H3MEPEHUI
OHTPONUM B PEKHME BBIPOXKICHHOW DEepMU-KHUIKOCTH. ODKCHEPHUMEHTAIBHOE CBHICTEILCTBO
pEeKUMa HEBBIPOXKIICHHOM 3apsHKCHHOM TIIa3MBl.

9. MrbiciienHbIi 3kcriepuMenT Jladnuna

PaCCMOTpeHI/IG CBA3W HU3MCHCHHS MArHUTHOT'O IMOTOKAa C 3apsJoM KBa3n4acTull, NCPCHOCUMBIX B
XOJUIOBCKOM I10JI€ B PEKUME LECJIOYNCIICHHOIO KBAHTOBOI'O Sq)eKTa Xomna.

10. BnwusiHHE 3JIEKTPOH-JIEKTPOHHOIO B3aUMOAEHCTBUS Ha TEMIIEPATYPHYIO 3aBUCHUMOCTb
Tpancnopra. KorepenTtasie 3(h(hekTsl B paccesHUH 3IEKTPOHOB

BnusiHue xorepeHTHBIX 3(p(eKToB MHTEpEepeHIH 3IEKTPOHOB NPU pacCesHUU Ha QIIyKTyalusx

noreHnuana. PpuaeneBckue OCHWUIALMU dSKpaHUpoBaHus.  Teoperudeckas TemIilepaTypHas
3aBHCUMOCTh IMPOBOAMMOCTH C YYE€TOM BKJIaJa OJHOYACTHMYHOW HHTepedepeHIun u
MHOTOYaCTHYHON HMHTep(EepeHINN. BnusHue MarHMTHOro 10 Ha OJHOYACTHYHBIE U

MHOTOYaCTHYHBIC 3PPEKTHI B KOTEPEHTHOM PACCESIHHH.
11. DkcnepuMeHTalIbHAS POBEPKA TEOPUU MHOTOYACTUYHBIX APPEKTOB B TPAHCIIOPTE

DKCrepUMEeHTaJIbHbIE PE3yIbTaThl N3MEPEHNUH KOTepEeHTHBIX 3((EKTOB B paccesHUU. TemrepaTypHast
3aBHCHMOCTb NPOBOAMMOCTH B OamnuctuyeckoM u auddysuonHoMm pexumax. Meroguueckue
(TexHnueckue) npodnemsl n3mepeHuit. [IpobiaeMsl HHTEpIIPETAUN PE3YIIBTATOB.

12. OxnaxieHre IeKTPOHHOTO ra3a B IBYMEPHOM cucTeMe

[TpoGiiemMbl OXJTaXKIeHHUs DJICKTPOHOB B JIBYMEPHOW CHCTeMe Ha HHTep(eiice MOIynpOBOIHUKOB.
Paccmorpenue TemoBoro OanaHca. M3MepeHHE CKOPOCTH pellakCcallid SHEPrHH AJIEKTPOHOB H
OLICHKa MHHUMAJILHO TOCTHKUMOU TeMIepaTyphbl IEKTPOHOB.

Cemecrtp: 2 (Becennuit)

13. Bonna cnuHOBOM minoTHOCTH. WHAyuuMpoBaHHAs IIOJIEM BOJHA CHOUHOBOM IUIOTHOCTH B
KBa3uoJHOMEpHOM cucteMe. CTaHAapTHAs MOZEIb

Ksasuonnomepusie opranndeckue nposonHuku (TMTSF)2PF6 u (TMTSF)2CIO4. HeycroituuBocTtb
DepMU-KUIKOCTHOIO  COCTOsIHUA. MogenbHass IOBEepXHOCTH DepMH B Ka3MOJHOMEPHBIX
oprannueckux kpucramiax. ®azosas P-T quarpamma coCTOSHMIA.

Hectunr noesepxnoctu @epmu.
14. KBaHTOBaHME BEKTOpA HECTHHTAa B MATHUTHOM IT0JIE ¥ SKCIIEpUMEHTAIbHAs IPOBEPKA

Teopernueckoe pacCMOTpeHHE ‘‘CTaHIAPTHOW MOIETH” KBaHTOBAHUSl BEKTOpa HECTHHTA.
PesynbraThl dKCHEPHMEHTAIBHBIX HW3MEPEHHH. OKCIepHUMeHTalbHas (a3oBas auarpaMma M ee
OTJIMYHUE OT CTaHJAPTHOW MojaenH. DPPeKThl (Ha30BOTO PACCIOCHUS BOIN3U TPAHUIL IIEPEX0Ia MEKITY
dazamu SDW.

15. ®a3oBoe paccioeHMe B KBAa3MOAHOMEPHOW CHUCTEME U aHMU30TPOIIHOE 3apOKACHUE
CBEPXITPOBOAUMOCTH

Oddexter Pazooro paccrmoenuss BOMM3M rpanul; SDW u cepxmpoBosmieit ¢asbl. OOparnMoe
yIpaBjieHue OecTOpsIIKOM KaK WHCTPYMEHT JUis M3y4eHHus (a3oBOi AuarpaMMbl. AHU30TPOITHOE
3apOXKJCHUE CBEPXIPOBOIUMOCTH U €r0 OOBSICHEHHE B paMKaX COJMTOHHON MOJENM W B paMKax
MPECTABICHHUH O PACXOIUMOCTH JTUHBI KOTEPEHTHOCTH BOJIM3U KPUTHIECKOM TEMIIEPATYPHI.



16. CBepXnpOBOJHUKHA HAa OCHOBE MHHUKTHAOB Kenes3a kiacca 1144 ¢ MarHUTHBIM yHOPSAI0YEHUEM.
W3mepeHne pekOHCTPYKIUH TOBEPXHOCTH U TYHHEJBHBIX CIIEKTPOB

Kpucramnmuyeckasi cTpykTypa CIOUCTBIX BBICOKOTEMIIEPAaTYpHbBIX cBepxpoBoaHUKOB (EuRbFedAs4)
C MarHUTHBIMHU ciiosiMu aToMOB Eu B pemerke. Kpucramnmueckas ctpykrypa noepxHoctu. Meton u
PE3YNbTATHI UBMEPEHUN.

17. CBepXnpoOBOJHUKHA HAa OCHOBE MHHUKTHAOB Kenes3a kiacca 1144 ¢ MarHUTHBIM yHOPSAI0YEHUEM.
W3mepeHne 30HHOM CTPYKTYpbI U YPOBHEH SHEPIUH MarHUTHBIX HOHOB

V3mepenne SNeKTPOHHON 30HHOHM CTPYKTYPhl M MarHUTHBIX YPOBHEW SHepruu. MeTox M3MepeHUs
(doTodMHUCCHH C YITIOBBIM pa3penieHueM. Pe3ynbrarel m3mepenuii suepruu 3d-anekrponoB Fe u 4f
—anekTpoHoB Eu. M3MmepeHus crekTpa METOIOM CKAaHUPYIOUIEH TYHHEIBHOW CIIEKTPOCKOIHY.
N3mepenue marautHoro cocrognus noHoB Eu metonom ResPES.

18. M3mepeHue wienedl B CBEPXIPOBOMALIEM CIEKTPE C Pa3pelIeHHEM II0 HUMIYJIbCY METOAaMU
ARPES

Nsmepenue mienet B cBepxmpoBozsmeM crnekrpe meronoM ARPES ¢ paspemennem no ummynbcy.
[Ipuniun meTtona. Pe3ynbTaTsl M3MEPEHUH C JKENEe30COAEPKAIMMY CBEPXIIPOBOJHUKAMH CEMENWCTBa
122. AHn30TpOIKA IeNield B UMITYJILCHOM IIPOCTPAHCTBE.

19. V3zmepenue mieneii B CBEpXIPOBOISIIEM CIIEKTPE METOIAMH aHPEEBCKOM CIIEKTPOCKOIHH

N3mepenust 1ieneld B CBEPXIIPOBOISILEM CIEKTPE METOAOM AHAPEEBCKON CrieKTpockonuu. [IpuHnunn
METOJIa 1 pe3yabTaThl U3MEPEHU.

HesaBucumocTh CBEPXIPOBOIAIIETO CIEKTPAa OT MATHUTHOTO yHOpsAAO4YeHHs. VI3MeHeHne IIIOTHOCTH
CBEPXIIPOBOAALIETO KOHJEHCaTa [IPU TEMIIEpaType MarHUTHOIO YIOpsioueHUus aToMoB Eu.

20. BeicokoTemmnepaTypHasi CBEpXIPOBOUMOCTh B THUIPHIAX

[TpuHIMI CHMHTE3a MOJIMIHAPUAOB IPU BBHICOKOM JaBJICHUU B KaMepax ¢ aIMa3HbIMU HAKOBaJbHAMH.
Metonel ©U pe3ynbTaThl HM3MEPEHHH COMPOTUBICHUS B aiMa3HOH Kamepe. JleTexTupoBaHue
CBEpPXIIPOBOMAIIETO IEpexofa IO HCUYC3HOBEHHIO COINPOTHUBIEHHIO W MArHUTHBIMH METO/aMH.
Pesynsrarel m3mepennii Ha H3S, ThHn, YHn, LaYHn.

21. TpchnopT 3apsdaaa B TOIMOJIOTMYCCKUX IMOJTyMETaJUIax

duzndeckas KapThHa MEPEHOCAa 3apsaaa 10 TOIOJIOIMYCCKHU 3alIUIICHHBIM KUPAJIbHBIM COCTOSHUSAM.
HenokanpHbIit TpaHCIOPT. PeSy.]ILTaTLI I/IBMepeHI/Iﬁ TpaHCHIOpTa B TOIMOJOTMYCCKUX H30JIATOPAX.
9KCHepI/IMeHTaHLHOG BBISIBIICHHUE TOIOJIOTHYECKOMN 3aIIUIIIEHHOCTH MOBEPXHOCTHBIX COCTOSTHUH.

22. IloBepxHOCTHAs MPOBOAMMOCTH BeilieBCKIX MOMTyMeTaIoB
Bo3nukHoBeHne depMu-apk ¢ TONOJOTMUECKH 3alUIEHHBIMHI I0BEPXHOCTHBIMU COCTOSHUAMM.
PaccMoTpeHne mnnmaHapHBIX TNEPEXOOB HA IMOBEPXHOCTH WSM ¢ mapoid dDepmu-apk.

BosHukHOBeHMe ocuMUANME BcneacTBue uHTepedepernn tuna Dabpu-Ilepo BHyTpH 2D
nepexonoB. Bo3aMoxkHOCTE onpenenenus opueHTanuu OepmMu-apk 1 UX aHA30TPOINH.

23. Tononorus 31eKTPOHHON 30HHOH CTPYKTYpPBI

Ob1ee paccMOTpeHHE TOMOIOTHH 30HHON CcTpyKTyphlL. [lepexonst JIndmmuna. “Ilnockue” 30HbI.
MarunutHsblie Beitnesckue nonymerainbsl. HepaBHOBeCHBIE CBOICTBA BeilneBCKUX MOIyMETAIIOB.

24. MarautoconpoTUBICHUE B MACCUBHBIX BeleBCKUX NOayMeTaiax



MarHuToconpoTHBICHNE B TPEXMEPHBIX MOITyMETAIIaX CO CIIMH-OpPOUTAIBHBIM B3aUMOEHCTBUEM 1
c “nmuuueil Hyned” B cnekrpe. [edopmaumsa topounmanbHOR moBepxHocTH PepMu U mepexon
JIupmmna xak NpPUYMHA W3MEHEHHMsS 3HaKa MAarHUTOCONPOTHMBICHUS C MAarHUTHBIM IOJIEM.
MarnutHsle BelineBckne noayMeTasuibl.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

Jlocka, IpoeKTop, IKpaH
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa
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He HCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
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H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)
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9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0 0OCBOCHMIO JTHCHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arolui JUCHUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBJIAJIETh OOIIMM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOpoOHbIL, JOJAKEH HAYUYUTHCS IPUMEHSTh TEOPETUUYECKUE 3HAHUS HA TIPAKTHUKE.

B pesynsrare m3ydeHus AMCHUILIHHBI CTYICHT JOJDKCH 3HATh OCHOBHBIC ONPEACICHUS M TOHSATHS,
YMEThb IPUMEHSTh TOJTyYSHHBIE 3HAHUS JUIS PEIICHUs Pa3IuuHbIX 3a7ad.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

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

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaMpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTY/ICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHUE PEKOMEHIOBAaHHOH JIUTEPaTypBI;

—CaMOCTOATENIHOE M3y4eHHE U ITPOpaboTKa;

— TMOJTOTOBKA MPE3EHTAINH 10 pa3dupaeMoi cTaThe(CTaTbsIM)

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU M3Y4EHHsI OTIENbHBIX TEM, BOIPOCOB, CJIEAYET OOpaIiarbcs 3a KOHCYIbTALMAMHU
MIpenoAaBaTelto.



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

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

PaszpatGoTunk: B.M. Ilynanos, a-p ¢u3.-MaT. HayK, CTapIIni HAYYHBIHA COTPYIHUK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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

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

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

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

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

YK-2 CriocoGeH ynpaBisaTh IPOEKTOM Ha BCEX
JTanax ero peajin3anuu

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

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

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

VYK-2.3 CriocobeH opranu3oBaTh 1 KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TMPOEKTa, o0ecreunBaTth padoTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMu

VYK-2.4 Ilpencrapnser myOIu4HO pe3ysbTaThl IpoeKTa (Win
OTAENBHBIX €ro JranoB) B (opMe OTYETOB, CTarei,
BBICTYIUICHMH Ha HayYHO-IPAKTUYECKUX KOH(EPEHIHSIX,
CeMMHapax U T.II.

VYK-3 CnocoGeH oprann30BbIBaTh H PYKOBOIUTD
paboToii KoMaH/IbI, BEIpa0aThiBasi KOMaHIHYTO
CTpATETHUIO JUIS JOCTHKCHUS IMOCTABICHHOMN
3a/1auu

VYK-3.1 Opranmzyer U KOOPAMHHUPYET PaObOTy YYaCTHUKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTMBHOMY MPEOJOJICHHIO
BO3HMKAIOIINX PA3HOIIACHI U KOH(IMKTOB

VK-3.2 YuureiBaeT B cBOCH COIIMaJIbHOM u
poeCCUOHANTBHON JeSTENbHOCTH HHTEPECH], 0COOCHHOCTH
MOBEACHUS M MHEHHs (BKJIIOYAas KPUTHUYECKHE) JIIOAEH, C
KOTOPBIMH ~ PabOTaeT/B3auMOJICHCTBYET, B TOM YHUCIIE
MOCPEACTBOM KOPPEKTUPOBKH CBOUX JCHCTBUIMA

VYK-3.4 CnocobeH miaHupoBaTb KOMaHAHYIO padoTy,
pacnpenensaTh HOpY4YeHUsl YjIeHaM KOMaH[bl, OpraHU30BaTh
00CyXJIeHUE pa3HbIX UICH 1 MHEHHUI

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

VYK-4.1 CrocobeH Bectd 0OMEH jenoBoi nHpopmanmeid B
YCTHOH U MUCbMEHHON (QopMax Ha roCylIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuy M HE MEHEE 4YEM Ha OIHOM
WHOCTPAHHOM SI3BbIKE

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

YK-4.4 CriocoOeH WCMONIb30BaTh COBPEMEHHBIE CpEICTBA
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M Po(eCcCHOHAIEHOTO B3aUMOAEHCTBHS

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

VYK-5.1 CnocobeH BBISBIATH crieUUPUKY (PUI0CODCKUX U
HayYHBIX TPAJAUIIIA OCHOBHBIX MUPOBBIX KYJIBTYP




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

YK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JTMYHOCTHOTO
U npodeccCHOHANBPHOIO  pPa3BUTHUS,  ONpEAEsITb U
peann30BbIBaTh HPUOPHUTETHI COBEPIIEHCTBOBAHUS
COOCTBEHHOM ESTEBHOCTH

YK-6.2 OueHHBaceT CBOIO JIEATECILHOCTh, COOTHOCHT IIEJH,
CHOCOOBI M CPEJCTBAa BBITIONHEHUS JICATENBHOCTH C e€

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HayK

pe3yabTaraMu
OIIK-1.1 SHaer W© CHOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBLHOW ~ NIeATENhbHOCTH  (PyHITaMEHTaIbHBIC

Hay4HbIe 3HaHHA B 007acTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Cmocoben 0000maTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICAOBaHUII B 00JacTh
poeCCUOHATBHOM IEATEILHOCTH

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

OIIK-2 Nmeer npeacrapieHrne 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIacTH CBOCH
poeCCUOHATBHOH JIeSTENNLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-2.1 NmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npodecCuoHaTbHON e TENHHOCTH

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

OIIK-2.3 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHONW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH nMpodeccnoHamTbHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PCIICHHUS

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

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
pa3IMYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHTEIHLHBIMHU
METOJaMH pElIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHULbl MPUMEHUMOCTH MOJIyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUS W HABBIKU TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAyYHOU JIUTEPATypHl,
MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CrnocobeH mNpuMeHATh 3HaHUS B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PEeIIeHUs IOCTaBICHHOM
3agaudl, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO HCCIICIOBAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHUIO

kB (pUKaIy, MpodeccuoHaTbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAIILHEIE U KYJIETYPHBIC PA3IHIUS

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

OIIK-5.2 Bnaneer
KOJUIEKTUBOM B
eI TENILbHOCTH

HaBBIKOM
chepe  cBoelt

PYKOBOJICTBA  MAaJIbIM
npodeccruoHaIbHOM

OIIK-5.3 CrpeMurcss K TOIYYECHHUIO HOBBIX 3HAHHMH,

IpoQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

IIK-1 Ciocoben craBuTh, (hOPMaIN30BEIBATE U

[MK-1.1 CnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalIbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH




pemarh 3a/1auu, B ToM uncie pa3padarsiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH

HCCJICA0BATh MaTEMaTHYECKUE MOJIEIH MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX

M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHUH M MTPOIECCOB, OLIEHNBATH KAY€CTBO pa3paboTaHHOMN

aHaJIM3UPOBATh HAy4YHbIE TPOOIEMBI, [TOJyYaTh |MOJEIIN

HOBBIC HayIHBIC PE3YIIbTaThI [IK-1.3 CmocobeH mnpuMeHSATh TeopeThdeckne | (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pE3yNbTaThI

[MK-2 CriocobeH caMOCTOsTENFHO WK B [MK-2.1 Cnoco0eH TuIaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC

KadecTBe 4iieHa (PyKOBOAMUTEIS) MaJIOTO HCCJICAOBAHMUS CaMOCTOSITEIbHO WMJIM B COCTaBE€ HAy4HOTO

KOJUIEKTHBA OpPraHU30BbIBATh U IPOBOJUTH KOJUIEKTUBA

HAY4YHBIC UCCIICAOBAHUA U UX anp06auI/Ho

[IK-3 Cnocoben npodeccuonansao padorars ¢ |[IK-3.3 CpnocobeH oLeHHBATH TOYHOCTH MOJYYEHHBIX
MCCIIE/I0BATEIILCKIM M UCIIBITATEIBHBIM IKCHEPUMEHTAIBHBIX (YUCICHHBIX) PE3YyJIbTaTOB

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

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3ydeHus JUCIUILIHHBL « CeMHHApPBI IO COBPEMEHHOM (hr3MKe KOHJCHCUPOBAHHOTO COCTOSTHHSDY
00yJaroIuiics JOKeH:

3HATb:

1. Hayunsle 3amaun, HaJ KOTOPHIMH paloTalOT B JabopaTopusx - HapTHepax oOpa3oBaTEIbHOM
[IPOrpaMMBl.

2. Hogeiimme oTKpbITUS B QU3UKE, B T.4., B KBAHTOBOH (pr3HKe TBEPAOro Tema.

3. O B3auMOCBS3X U (h)yHAAMEHTAIbHOM €IMHCTBE €CTECTBEHHbIX HAYK.

4. Teopernueckue mMoneiu GyHIaMEHTAJIbHBIX MPOLECCOB U SBICHUHA B (PM3MKE KOHACHCUPOBAHHOTO
COCTOSIHUSI.

5. IIpyHIMIIBI CUMMETPHH, TOIIOJIOTHUH, U 3aKOHBI COXpaHEHHUS.

6. Ilpupomy MeX4acTUYHBIX B3aUMOJIECHCTBUN.

7. TeopeTnueckne W OKCIEPUMEHTAJIbHBIE OCHOBBI KIIOUYEBBIX KOHLENIHMA B  (QU3MUKE
KOHJICHCUPOBAaHHOI'O COCTOSIHUSI.

8. Hayunbple 3amauu, Hax KOTOpeIMH paboTaloT B 0a30BBIX JlabopaTropusx o00pa3oBaTelbHON
[IPOrpaMMBl.

9. Texnuky 6e30MacHOCTH U IpaBuiIa pabOThl B HU3KOTEMIIEPATyPHBIX (PU3NUECKUX SKCIICPUMEHTAX U
B 9KCIIEPUMEHTAX C CUJIBHBIMU MarHUTHBIMU I1OJIIMU.

yMeThb:

1. D¢ dexTuBHO NCTIONB30BATh HAa MPAKTHKE TEOPETHUECKUE 3HAHUS: TIOHATHUS, Pe3yJIbTaThl, THIIOTE3bl,
3aKOHBI.

2. IlpenctaBuTh MaHOpPaMy YHHUBEPCAJbHBIX METOJOB U 3aKOHOB COBPEMEHHOW  (HU3HKH
KOH/ICHCHPOBAaHHOTO COCTOSIHUSI.

3. AGcTparupoBaTbCsi OT HECYIIECTBEHHBIX (DAaKTOPOB NMPH MOJCIUPOBAHUM pealbHBIX (PU3NUECKUX
MPOILIECCOB U SIBJIICHUM.

4. Jlenarb 4MCICHHBIE OIICHKHM MacIiTada 0KuaaeMbix 3hHeKToB.

5. Kputnueckn aHaau3upoBaTh pe3y/IbTaThl SKCIIEPUMEHTOB B (POPMYITUPOBATh IOMYIICHUS, 1eIaeMble
B TEOPUH.

BJIAA€Th:

3. ep

1. HWudopmarmeir 00 akTyalbHBIX HANpPaBICHUSX HUCCICIOBAHUNA B OOJNIACTH KBAaHTOBOW (PH3MKH
KOH/ICHCHPOBAaHHOTO COCTOSIHUSI.

2. Teoperndyeckumu  MoAeiassMH  (yHIAMEHTAIBHBIX IPOIECCOB M SIBJICHHH B  (HU3HKE
KOH/ICHCHPOBAaHHOTO COCTOSIHUSI.

3. Meronamu aHanu3a 1 00pabOTKH IKCIIEPUMEHTAIBHBIX TaHHBIX.

€4YCHb THUIIOBBLIX (l'lpl/IMeprIX) BOIIPOCOB, 33}131{1/1]7[, TEM JIl MOATOTOBKH K TEKYIIEMY KOHTPOJIIO

C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuaina MpOBOAUTCS YCTHBIH ONpoC B
Hayaje 3aHATUS 110 TEME IPOIIOTO 3aHATHS.



4. lepeyens TUNOBBIX (MPUMEPHBIX) BONPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

HpOMC)KYTO‘lHaH arrecranysa OLCHUBACTCA Ha OCHOBC HpeHCTaBHeHHOﬁ OpC3CHTAIUU. HpI/IMCp
MpEe3CHTAMK NPUBCICH BO BJIOKCHHU.

Kpurepun oneHnBanus
Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.
Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha MPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Onenka oOmIMYHO § Oa/uIOB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPaKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad4, MPaBMIbHOE 000CHOBAaHHME MPUHSTHIX
peleHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0ajioB - BEICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJy4YCHHbIC 3HAHUS HAa NPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha NIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka Xopomio 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U 10 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
OneHka ymoBIETBOPUTENbHO 4 Oaisa - BBICTABISIETCS CTYAEHTY, MOKa3aBIIeMy (parMEeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jieiibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
OneHka ymoOBIETBOPUTENbHO 3 Oaiya - BBICTABISICTCS CTYIEHTY, IMOKa3aBIIeMy (parMEeHTapHBII,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKarollemy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbHOCTH B H3JIOKEHMHM IPOrPaMMHOIO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3jesiaMH y4eOHOW MporpaMmbl, HEOOXOAUMBIMHE JUTS JaJIbHEHIEro o0ydeHus 1
C TPYZIOM IIPUMEHSET MOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEyJOBJIETBOPUTENIBHO 2 Oalia - BBICTABISIETCS CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHONH IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT TrpyOble OIMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX NPHUHIMUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYIOBIETBOPUTENbHO | 0ayml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIycKaeT rpyOeiimune ommOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHHS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckune MaTepuajbl, Onpeneasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

JuddepeHnmpoBaHHbIN 3a4ET MPOBOJUTCA B YCTHON (hopMe Ha OCHOBAHWU CJICTAHHOM MpPE3CHTAIH U
AKTHUBHOTO Y4acTHUs B 00CY>KICHUU MPE3CHTALNI JPYyTUuX CTYICHTOB.



Tema 17. Electronic structure and coexistence of

superconductivity with magnetism in RbEuFe4As4

AHaNn3 3KCNEepPUMEHTOB:

Electronic structure and coexistence of superconductivity with
magnetism in RbEuFe4As4, Phys. Rev. B 103, 174517 (2022)

Jloknagyunk:
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JanbHUU NOPAAOK NOKaNbHbIX MOMeHTOB B 1144
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EuRbFe4As4 — npeanbHaa ctexuomerpudeckasa nnatpopma
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MarHutHoe ynopaao4vyeHue Eus Eu-1144
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MarHutHoe ynopago4yeHue us INS
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CeBepxnposogawan wenb B ARPES

g 15- © KkF140K b c
o kF16K 20

- e KF1 6K fit < =
5 £ £
S 1.0 £ o0 £
© > >
fee = =
& D 20 =
= c c
o [NN] (RN
@ 0.5 @) o
< h € a0 c
— ASCNSA-mEV '-E -5

£ £

aa] o

0.0

0 2

20 0
Binding Energy (meV)

h © kF6K e f
© kF 40K < <
= 20+ m kF 6K fit > >
= = E
= g > >
2, o o
=, _
P @ a
= & L
E 10- [} L
T D o))
c e £ =
= 0.5+ Agec~8.7meV o 5
£ =
e [a'a]
0.0
-20 0 20
Binding Energy (meV) 0.4 04

0.0
ky(1 /A)

cemunHap no nutepatype. Cemectp 10



CeBepxnposogawan wenb B ARPES
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3aKknuyeHue

» YposHU Eu (A®M) u Fe (CI) pasHeceHbl AaneKo no sHepruu
» Atombl Eu (A®M) u Fe (CI) oTcToAaT Aaneko no z
» MMosTomy amnauTyga napameTpa nopsaaka He “yyscteyer” AOM



Cnacubo 3a BHUMaHuUe!
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