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AHHOTANMA

Kypc siBisiercs cneunaibHON (QU3NUECKOW AMCHUIUIMHON, HEOOXOOMMOM JUIsl yCIEUTHON npodeccrnoHanbHON
JeATEIbHOCTH BBITyCKHUKOB Kadenpsl. Llens kypca — math yrmiyOJaeHHBIE TEOPETHYECKHE U MPAKTUYECKHE
3HaHUSl B OOJACTH KBAaHTOBON (PM3MKM KOHAECHCHPOBAHHBIX CpeA. 3agada Kypca — pacIIUpUTh KPyro3op
CTYAEHTOB, ITO3HAKOMHUB MX C COBPEMEHHBIMM HANpaBICHUSMH B 3TOH 00IAacTH M JaThb UM HEOOXOIUMBIH
TEOPETUYECKHUN anmapar ¥ HaBbIKU AJIs PEIICHHs] HEKOTOPBIX 33]1a4 U IOHUMAaHUS COBPEMEHHOMN JIUTEPATYPBHI.
CTyIeHTBI TO3HAKOMSTCS ¢ IPUMEHEHHEM 0a30BBIX METOAOB TEOPETHUYECKOH (PU3MKM K KOHKPETHBIM 3aJadaM
KBAaHTOBOM TEOPHM TBEpABIX TeJ, MOJIydaT HOpeAcTaBieHHe O (u3mke TBEPAOTO Tela Kak O pasaene
¢bu3nuecKoro 3HaHUs, 0a3UPYIOUIETOCS Ha KBAHTOBOW TEOPUH MHOTOYACTHYHBIX CHCTEM C B3aUMOJIEHCTBHEM.
Byner pa3zoOpan nHaGop 0a30BBIX 3aad M MPHUEMOB, HCIOJIB3YEMbIX MPH HW3YUYEHUH CHCTEM C
B3aUMOJICHICTBUEM, TAKUX KaK METOJ| CpeJHero nois. B Kypc BKIIOYEHBI pa3zeibl, UIUIIOCTPUPYIOLIUE Pl
SIPKUX KBaHTOBBIX 3((eKkToB B (U3MKE KOHACHCUPOBAHHBIX CPEl, TAKMX KaK JOKaJU3alMsi, ME30CKOIHKA,
Teopusi PepMH — JKUJKOCTH H T.JI.

1. lean u 3apa4n

]_le.]'ll) JAUCHUIIINHBI

Lenbr0 AUCIHMIUIAHBI ABJISETCS U3yUYCHUE YIITyOIICHHOEC U3yUeHHE TEOPETHYCCKIX METOIOB M MOJXOIOB
KBaHTOBOH  ()M3MKM  KOHJCHCUPOBAHHBIX  CpPEll, 3HAKOMCTBO C OCHOBHBIMH  H3BECTHBIMHU
IKCIICPUMCHTAIbHBIMU (DaKTaMH, a TakKe HEKOTOPHIMH COBPEMCHHBIMU HANpPAaBJICHUSIMH B 3TOH
oOnacru.

33]13‘[1/[ JAUCHUIIINHBI

- (hopmupoBaHME y CTYICHTOB IpeACTaBIECHUS O GU3MKe TBEPAOTO Tena Kak o paszaerne (uzngeckoro
3HaHHA, 0a3UPYIOUIETOCS HA KBAHTOBOW TEOPHH MHOTOYACTHYHBIX CHCTEM C B3aUMOJCHCTBYIOIIMMU
JaCTHLIAMH;

- O3HAKOMJICHHUEC CTYACHTOB C MATEMAaTUYCCKUM amiaparomM KBaHTOBOM TCOPUHU MHOI'0OYaCTUYHBIX
CHUCTCM U C IPpUMCPAMU NTPUMCHCHUS 3TOI0 alrapara B (1)I/IBI/IK6 MCTaJJIOB,

- 03HAKOMJICHUE aCITUPAHTOB C KBAHTOBBIMU 3(PeKTamMu B IPOBOAUMOCTH METAIIJIOB.
2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

Kon 1 HanMeHOBaHNE KOMIIETEHIIUU MHaukaTopsl JOCTHKEHUS KOMITETEHIIUN
YK-1.3 Pa3pabarsiBaeT CTpaTeruo JOCTHKEHUS
VYK-1 CriocoGeH oCymecTBISATh KpUTHUECKUN — |[TOCTaBIEHHOH IENIM  Kak IOCJIEA0BaTeIbHOCTh IIaroB,
aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE NpEeNBUIA PE3YIbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh BIMSIHUE  Ha  BHEIIHEE  OKPYKEHHE  IUIAHUPYEMOMU
CTPATETruIo0 NECHCTBUN JEATENIBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

VYK-2.1 ®opmynupyet B pamkax 0003HaYCHHOU MPOOIEMBI,
Leiab, 3a/ladd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4YHYIO,
MPaKTUYECKYI0, METOANYECKYIO U UHYIO B 3aBUCUMOCTH OT
TUIMA TPOEKTAa), OXKHUIAEMBIE pEe3yJAbTaTbl U BO3MOXKHBIC
VK-2 CriocoGeH ynpasiisaTh IPOEKTOM Ha BCeX | CPEPhI X NPUMECHEHUS

gTanax €ro peajn3aluu YK-2.2 Crocoben MIPOTHO3UPOBATh pe3yabTar
JESTENbHOCTH U IJIAaHUPOBATh IMOCIEN0BATEILHOCTh IIaroB
Ul JOCTIDKEHHMsT JaHHoro pesyisrara. @Dopmupyer
IIaH-TpadUK pealn3allid MpoeKkTa B IeJIIOM M IUIaH
KOHTPOJISI €70 BBHITIOJITHEHHUS

YK-6 CriocobeH orpenensTh U peann3oBeBath |YK-6.2 OueHuBaeT CBOIO JCSTEIHHOCTh, COOTHOCUT IIEIH,

IIPUOPUTETHL COOCTBEHHOI JACATCIIbHOCTH U CITIOCOOBI M CpCaCTBa BBINIOJTHCHUA OCATCIBHOCTU C eé
CIIOCOOBI €€ COBCPHICHCTBOBAHUSA HAa OCHOBC pe3yjibTaTaMu
CaMOOIICHKHU

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
nmpo)eCCHOHANBFHOW  JIEATENhHOCTH  (DyH/IaMEHTAILHBIC
Hay4HbIC 3HaHUS B 00JacTH (U3NKO-MATEMaTHIECKUX HAyK




OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00sacTu
(u3HMKO-MaTeMaTHIECKUX HAYyK

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

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

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpo0iemMax HayKH U TEXHHKH B 001acTH cBOEH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

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

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCIOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCHMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cnioco6eH BbIOMpaTh u (MIIN)
pa3pabaThIBaTh MOJAXO/BI K PEIICHHIO THITIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBATh
MyTH PEIIeHHs, MpelaraTb U KOMOWHUPOBATH CHOCOOBI
peleHuns

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEIOBATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HaHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binameer aHaIUTUYECKUMUA U BBIUUCIUTEIHLHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
TPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeIICHUN

OIIK-4 Crioco6eH ycIenHo peanu30BbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

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

OIIK-5.3 CrpeMutrcsi K TMOJYyYEHUIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJICA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHATM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH BbIBHTaTb THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYeCTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX alPOOAIUIo

[IK-2.1 Cnoco0eH IUIaHUPOBAaTh M TPOBOAWUTH HAYYHBIC
HCCJICAOBAHUS CAaMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAThb:




YMETB:

- npubmmkenne Xaprpu-Doxka ains onucanus 3GGEKTOB IMEKTPOH — IIEKTPOHHOTO B3aUMOJICHCTBUS B
TBEpIBIX Tenax, Moaelb XapTpu-Doka 1is cBOOOAHBIX 3JEKTPOHOB, OCHOBBI TEOPHH IKPAHUPOBKU B
MeTannax, npubmmkenue Tomaca — @epmu, Teopuro Jlnaaxapaa, ocrunisinun Opusens, mia3MeHHbIe
KoJieOaHUs, OCHOBHBIE MOIXOABI TEOPHH (EePMHU-KUAKOCTH, KIACCHUECKYI0 M KBAHTOBYIO TEOPHIO
KoleOaHuil pemeTky, ramuiabroHnaH @Opénuxa, OCHOBBI KBAaHTOBOTO TEOPETHYECKOTO OIMUCAHHS
TPaAHCIIOPTHBIX SIBJICHUN, KAHOHMYECKHE PeoOpa30BaHusl, METOAbI TUaroHaIN3aluy KBapaTHYHBIX 10
oleparopam poXIeHUs-YHUUTOKEHUS TaAMUIBTOHUAHOB.

- MNPUMEHATH METOJ BTOPUYHOTO KBAaHTOBAaHWS K CHUCTEMaM B3aUMOJCHCTBYIOIIMX YaCTHIL,
paccunTHIBaTh MOTEHIMAN TOYCYHOIO 3apsia B MeTajule, SJIEKTPOHHbIE OpPOMTHI B TBEPIOM Tele B
MarHUTHOM II0JIe, KBa3HKJIACCUYECKHH CIEKTP JJEKTPOHOB B TBEPAOM Te€Jl€ B MAarHUTHOM IIOJE,
BIIMSHUE DJIEKTPOH-(OHOHHOTO B3aUMOJEHCTBUS Ha DJIEKTPOHHBIM CIEKTp,  BKJIAJ pacCesHHs
3JIEKTPOHOB Ha (JOHOHAX B CONMPOTUBIICHUE, HUHTEP(HEPEHLMOHHYIO MONPABKY K IPOBOIAUMOCTH.

BJIAJIETh:

- OCHOBHBIMHU TIPEJCTABICHUSIMA O KOHLEHIHMU KBAa3HYacTHIl, HYJIEBOM 3BYKE B (DEpPMHU-KHIKOCTH,
CIMHOBBIX BOJHAaX B  (EPMHU-KUAKOCTH, B3aMUMOJCHCTBUM CBeTa C TBEPABIMH  TEJaMH,
aHrapMOHHUYeCKUX 3(PdeKkrax B KpuUCTaIaX, dIEKTPOH-POHOHHOM B3aUMOJICHCTBUH, OOMEHHOM
B3aMMOJICHCTBHM M €TO POJH B (heppOMarHeTUKax, TCOPUH PACCESHUSI PEHTICHOBCKOTO H3JIy4YCHUS B
KpUCTaJIaxX, TEOpUH ciaboil JoKamu3aluu, Me3ocKonuke, Teopuu Jlanmayspa, Teopum Jlanmay
¢azoBbix nepexonos Il pona, GurykTyanusx mapamerpa nopsaka.

4. Coep:xanue TUCUMILIUHBI (MOYJI5), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 BsaumopeiicTBylomme — 3MEKTPOHBI B 4 10
MeTajuiax
2 OnemeHTsl Teopuu OepmMu-xuaKOoCTH 4 10
3 DJIeKTPOHBI B KPHUCTAJUIaX B CHIIBHBIX 4 10
MarHUTHBIX MOJISIX
4 OneKkTpoH-(pOHOHHOE B3aUMOACHCTBUE 4 10
5 DneMeHThl KBaHTOBOH TEOPHUU TBEPIBIX 4 10
Tel
6 Beenenne B (QU3MKy ~ KBaHTOBOTO 4 10
TpaHcropTa
7 OneMeHTHl  (PIyKTYyallMOHHOW  TEOpUHU 6 15
(ha30BBIX MTEPEXO/IOB
Nroro gacos 30 75
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.
4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)

1. BzaumoneicTByomne 3eKTPOHBI B METaIIaxX




B npubmmwxennn Xaptpu-®Poka OyayT paccMOTpeHBI SKPaHHUPYIOLIME CBOMCTBA ra3a 3JEKTPOHOB,
B3auMOJIeficTByIOIIMX 10 3akoHy Kymnona. byner ompenenenHa sHeprusi koresud B MeTajlax B
npuONMKeHUH CBOOOTHBIX 3JEKTpOoHOB. B pamkax Tteopun Jlunnxapma Oymer ompeneneHa
IUJIEKTPUYECcKasi IPOHULIAEMOCTh MeTajuia U OyZeT pacCMOTPEHO 3KPaHUPOBAHNE TOYEUHOTO 3apsia
3IIEKTPOHAMH B Pa3JIMUHBIX MpENeNbHBIX ciydasx (mpubnmxenue Tomaca-Depmu, npenen HUIKUX
TeMIeparyp ¢ BbIBOAOM ocuwurinuil ®pupnens). ByayT paccMOTpeHbl HEKOTOpbIE CIEICTBUS
HecTaloHapHoW Teopun JIMHAXapaa: nia3MeHHble KojeOaHus u 3aTyxanue Jlannay B Metasuiax.

2. DnemeHThI Teopun DepMHU-KUIKOCTH

bynyr wu3noxeHel OCHOBbI Teopur DepMU-KUAKOCTH. bydeT paccMOTpeHa MarHuTHas
BOCHPUUMYMBOCTh (PEPMHU-KHIKOCTH, a TakKe HYyJIeBOW 3BYK M CIOUHOBBIC BOJIHBI B
(hepMU-KUIKOCTH.

3. SHEKTPOHLI B KpUCTAJlJIaX B CUJIbHBIX MAarHUTHBIX ITOJIAX

Tema BKJIIOUaET U3yUEHHUE CIELYIOUX BOIPOCOB U Pa3zeiioB.

KBaszuxnaccuueckoe npubnmxenne. MarautHeiid mpo6oi. [lapamarnerusm [laynu u quamarneTusm
Jlannay. Pacyer ocrmnisinmii MarHuTHOrO MoMeHTa B 3ddekre ne ['aaza — Ban Anbdena. Dddekr
[lyOnukoBa — ge ['aa3a.

4. DnekTpoH-(pOHOHHOE B3aMOJICHCTBIE

[IpenmomaraeTcss BBeAEHHE B  KBAaHTOBYK) TEOpHI0 (OHOHOB ®  3JIEKTPOH-(QOHOHHOTO
B3auMoJeiicTBUs. byner paccMOTpeHO H3MEHEHHE CIEeKTpa OJJEKTPOHOB B pe3yibrare
B3auMoOJIeiicTBUS ¢ ¢doHOHamu. byner BwiBemeH 3akoH brioxa-IproHaiizeHa mns 100aBKH K
COIIPOTHBIICHUIO METaJlIa, BHI3BAHHOW AJIEKTPOH-(POHOHHBIM B3aUMOJICHCTBHEM.

5. DnemMeHThl KBAHTOBOM TEOPUU TBEPBIX TEI

Tema BKJIIOUaeT U3yUEHHUE CIELYIOUX BOIPOCOB U Pa3zeiioB.

Bropuunoe xkBaHToBanme. boze- u @Pepmu- wyactuusl. [lpuMepbl BTOPUYHO-KBAaHTOBAHHBIX
raMMJIBTOHHAHOB. OJIEKTPOH BO BHEIIHEM IOTeHuuasle. B3aumopelcTByrolye 3IEKTPOHBI.
l'amunsronman  cuibHON  cBsizum.  Mogens  XaOOapna.  @DoHOHBI.  DNEKTPOH-(POHOHHOE
B3ammMojieiictBue. [ammibToHnan ®pénuxa. BzaumopeiictByromme 06o03e-uacTuilbl. YacTuipl u
IbIpku (aHTH4acTusl). KBagpaTtuuHele 0 onepaTopaM pOXKACHUSA-YHUUTOXECHHUS TaMUJIBTOHUAHBI.
Huaronanuzanusi. Kanonmdeckme mpeoOpasoBanusi. O TexHuke ¢yHKiud [puna B ¢usnke
KOHJCHCUPOBAaHHBIX CPE/l.

6. BBeneHnue B pU3MKy KBaHTOBOTO TPAHCIIOPTa

Byayt momydeHsl oneHkM HHTEp(EPEHUIMOHHBIX MOMPABOK K MNPOBOAMMOCTH MeTamia (ciabas
JOKaNu3alysi), B TOM 4YHCIE€ — B IMPUCYTCTBUM MarHuTHoro mnons. bymer paccmorpen 3¢ddext
AapoHoBa-boma B MeTaminmdeckoM Koiblle. byneTr msnoxkena teopus Jlanmayspa uisi KOHIAKTaHCA
KBaHTOBOI'O TOYEYHOI'O KOHTAKTA U T€OpUsl KBAHTOBOM JIOKAIM3alMY B OHOMOIOBOM IIPOBOJIE.

7. OneMeHTHl QIyKTYaIlMOHHON TeoprH (a3oBbIX EPEX00B

byner wusnoxena Tteopus JlaHmay (a3oBBIX IE€peXOfOB BTOPOrO poja, a Takke TEeopHus
I'mu30ypra-Jlangay nasi IpOCTPaHCTBEHHO-HEOAHOPOIHBIX COCTosHUU. bynmer paszoOpan mertox
pacu€ra QuykTyanuid mnapaMeTpa mopsjka U OyleT MONy4YeH KPHUTEpHHd MPUMEHUMOCTH TEOPHUH
Jlanpay.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

Vuebnas ayquTopusi, 10CKa, TP HEOOXOAUMOCTH MYJIBTUMEHAIPOCKTOP U IKPaH.
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1. IMpuntunet Teopun TBepaoro tena [Texcr]/Ix. 3aiiman , -M., Mup, 1966
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Muxaiinosa ; nox pen. M. U. Karanosa .— M. : Mup, 1979 .— 399 c.

3. ®uzuka tBepaoro Tena [Teker] : B 2 T. T. 2 : [y4e6. mocobue s By3oB] / H. Amkpodt, H. Mepmun
; mep. ¢ aar. K. U. Kyrens, A. C. Muxaiinosa ; nox pen. M. U. Karanosa .— M. : Mup, 1979 .— 424
c.

4. OcHoBbI Teopuu MeTasuioB [Tekcr] : yueb. pykoBoacto / A. A. AbpukocoB .— M. : Hayka, 1987 .—
520 c.

5. KBanroBas Teopus TBepasix Teln [Tekcer] : yued. mocobue mns By3oB / U. Kurrens ; mep.c anm. A. A.
I'yceBa .— M. : Hayka, 1967 .— 491c.

6. ®yukiuu ['puna. 3agaun u perienus [ Teker], [yueOnuk ams By3oB] / JI. C. Jlesutos, A. B. llluTos,
M., ®usmariut, 2003

7. MeTtobpl KBaHTOBOM TEOPHH MOJIs B craTucTuieckont pusuke [Texct]/A. A. Abpukocos, JI. I1.
Topekos, U. E. JI3smommnckuii , Ua-T Teopet. puzuku um. J1. J1. Jlannay, -M., ®uzmarrus, 1962

8. JL.A. Jlannay, E.M. JIudumw, T. 3,5,9,10, kypc "Teopernueckas pusuxa", M., Hayka, 1976.
9. B.A. demuxoBckui, I. Byransrep, ®usnka KBaHTOBBIX HU3KOpa3MepHBIX cTpykTyp, Uzn. HHI'Y,
2005.

JomonanTtenyHas uTeparypa
1. KBanroBas Teopust maruerusma [Tekcr] = Quantum theory of magnetism/P. Yaiit , -M., Mup, 1985

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX IPH OCYLeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He npexycmorpeHo.
9. MeToauyeckue yKazaHus AJis1 00y4arOMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

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

B pe3ynpTare HU3y4YCHUSA AUCHUIUIMHBI CTYACHT AOJDKCH 3HAThb OCHOBHBLIC ONPEACIICHUSA W IIOHATUA,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATHH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;

— BEJICHUA KOHCIIEKTa 3aHATUH;

— HaNPsDKEHHOMW CaMOCTOATEIHLHOU PabOTHI CTYIEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YTEHUE PEKOMEHIOBAHHOMN JTUTEPATYPHIL;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], MPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

— peleHue 3aad, MpeAaraéMbpIX CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIIOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

[MokazarenemM BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE Oe3 KOHCIIEKTa OTBEYaTh Ha BOMPOCHI 10 TEMaM
JACIUTLINHBL.



BaxxHO m0OWTHCS MOHMMaHUS M3y4aeMOro Marepuana, a He MEXaHHYEeCKOTrOo ero 3amoMuHaHus. [lpum
3aTPYJHCHUH W3yUYeHHs] OTACIBHBIX TEM, BOIMPOCOB, CIEAYET OOpamaThCsl 3a KOHCYNBTAIMSIMHU
MPEIoIaBaTelio.

Bo3MoxxeH npoMeXyTOYHBIM KOHTPOJIb 3HAHUM CTYJEHTOB B BHUJE PEIICHUS 33/1a4 B COOTBETCTBUU C
TEMaTUKON 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka

OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay

kadeapa QyHIaMEeHTAIbHONW U PUKIaTHONW QU3UKA MUKPO- U HAHOCTPYKTYP
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaszpatGoTunk: A.C. MebHUKOB, O-p QH3.-MaT. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHUCTEMHOTO TIO/IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

YK-1.3 PazpabarsiBaeT CTpaTeruio JIOCTH)KEHUSA
MOCTAaBJICHHOM 1€ Kak IOCJICAOBATeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHHUPYEMOM
JEATEIIFHOCTH W Ha B3aUMOOTHOIICHHSI YYaCTHUKOB 3TOMN
JesITeIbHOCTH

VYK-2 CnocoGeH ynpaBiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOU MPOOIEMBI,
1enb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUMA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeIbHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh LIaroB
0 JOCTWXKEGHUS  JaHHOro  pesynerara. ®Dopmupyer

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

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

VK-6.2 OueHuBaeT CBOIO JIE€SATEIHLHOCTb, COOTHOCHUT LIE/H,
CIIOCOOBI W CPEJICTBA BBITIONHEHUS JACATEILHOCTH C e
pe3ynbTaraMu

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

OIIK-1.1 3HaeT W CcOocOOCH — HUCIOJB30BaTh B
mpoeCCUOHANBHON  JesITeNbHOCTH  (yHAaMeHTalbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAYK

OIIK-1.2 Cnocoben 0000mmarTs ¥ KPUTHUYECKH OIECHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00JaCTH
npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-1.3 [lonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuku ¥ (U3UKH M CHOCOOCH WX TPUMEHSTh MpPH
peleHny 3a/1a4 NpoQecCHOHATBHON AEATENbHOCTH

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

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

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

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

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS PA3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PELIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HAaHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnazeer aHaIUTUYECKUMUA U BBIUUCIUTEILHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
pelIeHHe TOCTaBICHHON 3aJa4u, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
NPUMEHSISI 3HAHUS U HAaBBIKH B 00J1aCTH

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o00JacTu
(HU3UKO-MaTEMAaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIY4YEHHBIX
pe3yabTaToB




(hM3UKO-MaTeMaTHYECKUX HAYK H
WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJOTHHA

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCO0
MPOBEICHUS] HAYYHOTO HCCIICOBAHUS

OIIK-5 CniocoOeH 1 roTOB K MOBBIILIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJICKTHBOM B chepe cBocit
npodeCcCHOHAILHOM I TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.3 CrpeMutrcsi K TMOJYyYEHUIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOy4YaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh U 0000IIATH
nHpOpMaIHo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHUN B
pamMKax TeMaTHYeCKOW 00yacTH cBoel mpodeccrnoHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH BbIBHTaTb THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KA4€CTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3aJad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

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

[IK-2.1 Cnoco0eH IUIaHUPOBATh M TPOBOAWUTH HAYYHBIC
HCCJICAOBAHMUS CaMOCTOSITEIbHO WMJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3YIBTATC HU3YUCHUSA AUCHUIIIAHBL ((I[OHOJ'IHI/ITCJ'IBHBIG TJIaBbI (1)I/ISI/IKI/I KOHACHCHUPOBAHHBIX CpPCI»

00yJaromuiics JOKeH:

3HATb:

- npubmmkenne Xaprpu-Doxka ans onucanus 3GPEKTOB IMEKTPOH — IIEKTPOHHOTO B3aUMOJICHCTBUS B
TBEpIBIX Tenax, Moaelb XapTpu-Doka 1is cBOOOAHBIX 3JEKTPOHOB, OCHOBBI TEOPHH IKPAHUPOBKU B
MeTainax, npubnmkenue Tomaca — @epmu, Teopuro Jlnaaxapaa, ocryunisinun Opusens, mia3MeHHbIC
KoJieOaHUs, OCHOBHBIEC MOAXOABI TEOPHH (EePMHU-KUAKOCTH, KIACCHUECKYI0 M KBAHTOBYIO TEOPHIO
KoneOaHuil pemeTky, ramuiabroHnaH @Opénuxa, OCHOBBI KBAaHTOBOTO TEOPETHYECKOTO OIMUCAHHS
TPaAHCIIOPTHBIX SIBJICHUN, KAHOHMYECKHE PeoOpa30BaHusl, METOAbI TUaroHaIN3aluy KBapaTHYHBIX 10
oleparopam poXIEeHHUs-YHUUTOKEHUS TaAMUIBTOHUAHOB.

yMeTh:

- MPUMEHATH METOJ BTOPUYHOTO KBAaHTOBAaHWS K CHUCTEMaM B3aUMOJCHCTBYIOIIMX YaCTHIL,
paccunThIBaTh MOTEHIMAN TOYCYHOIO 3apsia B MeTajule, SJIEKTPOHHbIE OpPOMTHI B TBEPIOM Tele B
MarHuTHOM II0JIe, KBa3HKJIACCUYECKHH CIEKTP JJEKTPOHOB B TBEPAOM TE€Jl€ B MArHUTHOM IIOJE,
BIIMSHUE DJIEKTPOH-(OHOHHOTO B3aUMOJEHCTBUS Ha DJIEKTPOHHBIM CIEKTp,  BKJIAJ pacCesHHs
3JIEKTPOHOB Ha (JOHOHAX B COMPOTUBIICHUE, HHTEP(HEPEHLMOHHYIO MONPABKY K IPOBOIUMOCTH.

BJaJeTh:

- OCHOBHBIMHU TIPEJCTABICHUSIMU O KOHLENIMU KBAa3HYacTHIl, HYJIEBOM 3BYKE B (DEpPMHU-KHIKOCTH,
CIMHOBBIX BOJHAX B (EPMHU-KUAKOCTH, B3aUMOJCHCTBUM CBeTa C TBEPABIMH  TEJaMH,
aHrapMOHHUYeCKUX 3(PdeKkrax B KpUCTaIaX, dIEKTPOH-POHOHHOM B3aUMOJCHCTBUH, OOMEHHOM
B3aMMOJICHCTBHM M €T0 POJH B (heppOMarHeTUKax, TCOPUH PACCESHUSI PEHTICHOBCKOTO H3JIy4YCHUS B
KpUCTaJUIaxX, TEOpUH ciaboi JoKamu3aluu, Me3ocKonuke, Teopuu Jlanmayspa, Teopum Jlanmay
¢azoBbix nepexonos Il pona, GurykTyanusx napamerpa nopsaka.

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

1. Haiitu 3atyxanue Jlanznay B BEIpOXKICHHOM IJ1a3Me.

2. BBUHCIUTH aCHMIITOTHKY MOTEHIMANa TOYEYHOro 3apsia B MeTajuie B mozaenu JImHaxapaa mpu
KOHEYHOU TeMIIeparype.



3. Hailtu snexTpoHHBIH CHEKTp (MEPEeHOPMUPOBKY ckopocTn PepMu U MOKa3aTb HEM3MEHHOCTh
noBepxHoctn  Pepmu) mnpu  ydere  IEKTPOH-(OHOHHOTO  B3aUMOJAEHCTBUS C  IOMOIIBIO
(heHOMEHONMOTHYEeCKOro 060061eHus moaxoaa Xaprpu-Poka.

4. OI_IGHI/ITB KBAaHTOBYIO IOIIPABKY K IMPOBOAUMOCTHU IAJId OAHOMCPHOTIO, IBYMCPHOTO U TpéXMepHOFO
MmcETraiaia.

. OLleHUTh KBaHTOBYIO IIOIIPABKY K IIPOBOAMMOCTH B MarHUTHOM II0JIE.
. BbrunciuTh KoHAAaKTaHC 6ATTUCTUYECKOTO KaHaa.

5

6

7. BplunMCIUTh KOHAAKTAHC KaHajla C pacCesIHUEM Ha IIPUMECSX.

8. HaiiTi ckadok TermmoeMKocTy Tipu (a3oBOM Mepexojie BTOpOro pojaa B Teopuu Jlanaay.
9

[Ipoananu3upoBaTh BIMsSHUE BHENIHEro mMois Ha (a3oBeiii mepexon B Teopuu Jlanmay. Haiitu
BOCIIPUMMYHBOCTb.

10. Beruncnuth cpeHuii KBaJpaT napaMeTpa NopsaKa BbIIIe KPUTUIECKOH TeMIepaTyphl.

11. BbraucnuTh MaTpuyHbIC BJIEMEHTHl OJHOYACTHUYHBIX M ABYXYAaCTHUHBIX OIEPATOPOB, HMCIOJB3YS
CHMMETPHU30BaHHbIE U AHTHCHMMETPHU30BaHHBIE BOJIHOBbIE (QDYHKIMH 0603e- U (pepMu-uacTuil.

12. ITomy4nTs onepaTop IIOTHOCTH YAaCTHIL B MIPEICTABICHUH BTOPUYHOTO KBAHTOBAHMS.

13. ITomyuuTs onepaTop IIOTHOCTH TOKA B IIPEACTaBICHUH BTOPHYHOTO KBAHTOBAHUSI.

14. Tlomyuuts pacnpenenenus ®epmu-Jlupaka u boze-Ditnmreiitna u3 pacnpeaenenus [ n60ca.
15. ITomy4nTh KOMMYTAlMOHHBIE COOTHOIICHHUS /ISl IIOJIEBBIX OIIepaTopoB 003e- 1 (hepMHU-YaCTHII.
16. OmieHKa CKOPOCTH 3ByKa B METaJlIe.

17. Ilomy4nTh raMWIbTOHNAH (POHOHOB B IIPEACTABICHUN BTOPHYHOTO KBAHTOBAHUSI.

18. HaiiTu 3apsij IeIpku B pepMHU-CUCTEME.

19. Jlmaromanu3oBaTh KBaaparuuyHble ¢opMmbl ¢depMu- u 0o03e-oneparopoB (mpeobpazoBaHHe
Boronro6osa).

20. BpluucnouTh 3HEPrur0 3JEKTpoHAa B Moaenu XapTpu-Poka C SKPAHUPOBAHHBIM KYJIOHOBCKUM
B3anMMOJICHICTBUEM.

21. HaiiTu cKOpOCTh HYJIEBOTO 3BYKa B ()epMHU-KUIKOCTH.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOYHOI aTTecTalluu
o0yuarumuxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB

. B uem 3akmouaercs npubnmxenne Xaprpu-Doka?

. I310XuTh OCHOBHBIE pe3yibTaThl Teopuu JInnaxapaa.
. UTo Takoe MarHUTHBINA TPOOOIL?

. O0BsicHUTD (PU3HUYECKYIO CYyTh MoAenu Xabbapa.

. Hanmucate ramunsronnan Opénuxa.

. MarauTtHbI# TIpoOOH.

. Jloxanuzamnus.
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. Bnustaue snexTpoH-(poHOHHOTO B3aUMOACHCTBUS Ha AJIEKTPOHHBIN CIIEKTP.
9. llpubnmmxenune Tomaca - Depmu.

10. HecranmonapHas teopus JInaaxapaa.

11. MarHuTHas BOCIPUUMYNBOCTD (PEPMU—KUIKOCTH.

[Ipumeps! KOHTPOIBHBIX 3aJaHUM
1. Iloxy4uts cuexTp B pamkax moaenu XapTpu-Doka ajst CBOOOIHBIX 3JIEKTPOHOB.
2. OueHutb UHTEPHEPEHIHNOHHYIO MONPABKy K MIPOBOJUMOCTH B IBYMEPHOM CiIydae.

3. BBIYMCIUTH BSHEPIUIO 3JIEKTPOHA B Mojenau XapTpu-Doka ¢ 3KPAHUPOBAHHBIM KYJTOHOBCKUM
B3aMMOJICHICTBUEM.

4. BBIYMCIUTH KOHJAKTAHC OAJUTMCTUYECKOTO KaHaa.
5. Haittu 3aryxaHue Jlangay B BBIDOKIEHHOM IU1a3Me.

[Tpumeps! 3K3aMEHAIMOHHBIX OMIIETOB
buner 1.
1. HyneBoii 3Byk B (hepMU—KHKOCTH.



2. ®nyKTyaluy napaMerpa rnopsika.

buner 2.
1. MarauTHSBIH TPoOOH.
2. Jlokanuzanus.

buner 3.
1. Baustaue 3nexTpoH-(OHOHHOTO B3aUMOJICHCTBUS Ha DJIEKTPOHHBIN CIIEKTP.
2. [Mpubnmxenune Tomaca - Gepmu.

buner 4.
1. Hecraunonapuas teopus Jlunaxapaa.
2. MarauTHas BOCIPUUMYHUBOCTh (DEPMU—KHUIKOCTH.

buner 5.
1. lpubnmxenune Xaprpu-doka. OOMEeHHOE B3aUMOJICHCTBHE.
2. D¢ddexr LlyoHnkoBa — ge ['aaza.

Kpurepun onennBanus

Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEeOHOHM MpOorpaMMbl AMCHUUIUIMHBI, TMPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha MPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka OTIMYHO § ©OauioB -  BBICTABISETCS  CTYHACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

OHeHKa XOopouro 7 0aaoB - BEICTABIISACTCS CTYACHTY, €CJIM OH TBCPAO 3HACT MATCPpUAJI, TPAMOTHO H I10
CylmIeCTBY H3JIara€t €ro, yMecT MNPUMCHATH IIOJYYCHHBIC 3HAHHSA Ha MNPAKTHUKE, HO HCAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopo1o 6 6ajIoB - BBICTABISAECTCS CTYACHTY, €CIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYILLECTBY M3JaraeT ero, yMeeT MPUMEHATh MTOJyYeHHbIE 3HAHNS Ha MPAKTHKE, HO JOIYCKAeT B OTBETE
WM B PELIEHUHU 3a7jad HEKOTOPblE HETOYHOCTH.

OHeHKa XOopouro 5 0aaoB - BEICTABIISACTCS CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MAaTrcpuraji, rpaMOTHO
1 M0 CYHECTBY H3JIara€T €ro, yMeCT IMPUMCEHATDL MOJYUYCHHBIC 3HAHUS Ha IIPAKTHUKE, HO JOIYCKAC€T B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OreHka yIOBIETBOPUTEIBHO 4 Oajula - BBICTABISICTCS CTYIEHTY, MOKa3aBHIEMY (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKTep 3HAHWI, HEIOCTaTOYHO MNpaBHJIbHBIE (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKON MMOCIIENOBATEIbHOCTH B U3JIOKEHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IPOrpaMMbl, HEOOXOAUMBIE Ul JajbHEHIIero o0y4eHus, 1
MOKET MMPUMEHSTh TOJTyYSHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yIOBIETBOPUTEIBHO 3 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynrpoBKax 0a30BBIX HOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciabo
BJIaJICET OCHOBHBIMH pa3zieiiaMu yueOHOH mporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeHus U
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBIETBOPUTEIHHO 2 0ajia - BBICTABISETCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZIEP)KaHUsl Y4eOHOW NpOrpaMMbl JHUCHMIUIMHBL, JONYCKAaeT TIpyOble OMMOKH B
(OpMyITHpPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET HCIOIb30BaTh NOIYYCHHbBIC 3HAHUS P PEIICHUN
THIIOBBIX 33]1a4.



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

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

OK3aMeH MpOBOOUTCS B YyCTHOW Qopme mo Owieram. B kaxxgom OwiieTe npencTaBiIeHO [Ba
TeopeTuueckux Bompoca. [Ipu nposeaenun sx3ameHa oOydaroremycs npegocrasisercd 30 MUHYT Ha
noaroroBky. Onpoc o0ydaromerocs: He JOJKEeH MPEBbIIIaTh OHOTO aCTPOHOMHYECKOTO yaca.



