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AHHOTANMA

Kypc sBnsercs cnenuanbHON (GU3NYECKOW TUCITUTUITMHON, HEOOXOAUMOH IS yCTEITHON MpogheCcCHOHATBHON
NeSITEeTLHOCTH BBHIMYCKHUKOB Kadenpel. Llenb kypca — nath yniyOneHHbIE TEOPETUYECKHUE W MPAKTUYCCKHE
3HaHMWS B OOJIACTH KBAHTOBOW (PU3WKHM KOHJCHCHPOBAHHBIX CpeA. 3ajadya Kypca — PacIIMPUTh KPYro3op
CTYJICHTOB, TMO3HAKOMHB WX C COBPEMEHHBIMH HAIIPABICHHSIMU B ATOW OOJIACTH W JIaTh UM HEOOXOAWMBIH
TEOPETUUYECKUH ammapaT U HaBBIKU JIJISl PEUICHUS HEKOTOPBIX 3a/1a4 U MOHUMAHUSI COBPEMEHHOU JINTEPATYPHI.
CTyneHThl MO3HAKOMSTCS ¢ MPUMEHEHHUEM 0a30BbIX METOIOB TEOPETHUECKON (DU3UKH K KOHKPETHBIM 3ajadam
KBAaHTOBOM TEOpWM TBEPIBIX TEJ, MOJydaT IMpeAcTaBlieHue O (Qu3uke TBEPJOTO Tella Kak O pasjuene
(uzndecKoro 3HaHusI, 0A3UPYIOMIETOCS Ha KBAHTOBOW TEOPHUH MHOTOUACTHYHBIX CHCTEM C B3aMMOJICHCTBHEM.
Byner pa3zobpan HaGop 0a30BBIX 3a7ad © MPUEMOB, UCIOIB3YEMBIX TIPU H3YUYSHUH CHCTEM C
B3aMMOJICIICTBUEM, TaKMX KaK METOJl CpeIHero moyii. B Kypc BKIIOUEHBI pa3fesibl, WLTIOCTPUPYIOLIUE P
SIPKUX KBaHTOBBIX 3()(PEKTOB B (M3MKE KOHACHCHPOBAHHBIX CpEJ, TAKUX KaK JIOKAIHM3AIlHI, ME30CKOIIHKA,
Teopusi PepMH — JKUJKOCTH H T.JI.

1. lean u 3apa4n

]_le.]'ll) JAUCHUIIINHBI

LenbI0 AUCIMIUTMHBI SBJISCTCS U3yUeHHE YIITyOICHHOE H3y4YeHHE TEOPETHUSCKUX METOJIOB U TOIXOI0B
KBaHTOBOH  ()M3MKM  KOHJCHCHPOBAHHBIX CpEd, 3HAKOMCTBO C OCHOBHBIMH  HW3BECTHBIMH
IKCIICPUMCHTAIBHBIMU (DaKTaMH, a TakXKe HEKOTOPHIMH COBPEMCHHBIMU HAIIPABICHUSMUA B 3TOM
oOnacru.

33]13‘[1/[ JAUCHUIIINHBI

- (popmupoBaHME y CTYIEHTOB MpPEACTaBICHUS O (U3UKEe TBEPIOro Tela Kak O paszene (PU3N4ecKoro
3HaHHA, 0a3UPYIOUIETOCS HAa KBAHTOBOW TEOPUH MHOTOYACTHYHBIX CHCTEM C B3aWMOACHCTBYIOLIMMU
JaCTHLIAMH;

- O3HAKOMJICHHUEC CTYACHTOB C MATCMAaTHYCCKHUM alIlapaToM 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 CTpaTeruto JOCTHKEHUS
YK-1 CrocoGeH oCyecTBISATh KpUTHUECKUN  |TTOCTaBIEHHOW IeJIM  KaK TOCJeJ0BaTelIbHOCTh — IIaroB,
aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE NpEeNBUIA PE3YIbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh BIMSIHUE  HAa  BHEIIHEE  OKPY)XEHHE  IUIaHUpyeMOI
CTPATETruIo0 NECHCTBUN JEATEIBHOCTH W Ha B3aUMOOTHOILIEHHUS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

VYK-2.1 ®opmynupyeT B pamkax 0003HAYCHHON MPOOJIEMBI,
Leiab, 3aladd, aKTyaJbHOCThb, 3HAYMMOCTh (HAY4YHYIO,
MPaKTUYECKYI0, METOANYECKYIO U MHYI0 B 3aBHCHMOCTH OT
TUIMAa TIPOEKTAa), OXKHUIAEMble pEe3yJbTaTbl W BO3MOXKHBIE
VK-2 CriocoGeH ynpasiisaTh IPOEKTOM Ha BCeX | CPEPhI X NPUMECHEHUS

gTanax €ro peajn3aluu YK-2.2 Crocoben MIPOTHO3UPOBATh pe3yabTar
JESTENbHOCTH U TIAHUPOBATh MOCJIEN0BAaTEIbHOCTh IIaroB
Ul JOCTIDKEHHMsT JaHHoro pesyisrara. @Dopmupyer
IUTaH-TpapUK pean3alliid MpoeKTa B IeJIOM H  TUIaH
KOHTPOJISI €70 BBHITIOJITHEHHUS

YK-6 Criocoben orpenensth U peanu3oBeiBath |YK-6.2 OreHHBaeT CBOIO JEATEIHHOCTb, COOTHOCHUT IIEIH,

IIPUOPUTETHL COOCTBEHHOI JACATCIIbHOCTH U CIIOCOOBI H Cp€aCTBa BBINMOJIHEHUA [OCATCIBHOCTH C eé
CIIOCOOBI €€ COBCPHICHCTBOBAHUSA HAa OCHOBC pe3yjibTaTaMu
CaMOOIICHKHU

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BAaTh B
nmpoeCCHOHANBLHOW ~ NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4HbIC 3HaHUS B 00JacTH (U3NKO-MATEMaTHIECKUX HAyK




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

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M pEe3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCIUIIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHK ¥ (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
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 NmeeT npeacTaBieHrne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 CrniocoGen OLICHUBATh AKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel  mpodeccrnoHambHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCIOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTeparype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH 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 aHamu3upoBarTh 3ajiady, [JIAHHUPOBAThH
MyTH PELIeHHs, Mpeiaratb U KOMOMHUPOBATh CIIOCOOBI
peleHuns

OIIK-3.2 CnocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METO/bl TNPU PEIICHUH HOBBIX 3a]a4, IPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU PEIICHHs], 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 CrnocobeH mNpuMeHSTh 3HaHUS B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAThH CIIOCOO
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 CrpeMurcss K TIOIYYECHHIO HOBBIX 3HAHHM,

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

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

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | MPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

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

[MK-2.1 CnocoOeH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
HCCJICAOBAHUS CaMOCTOSITENIbHO WMJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

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

3HAThb:




YMETB:

- npubmmkenne Xaprpu-Doxka ais onvicanus PEHEKTOB IEKTPOH — IEKTPOHHOTO B3aMMOJICHCTBHS B
TBEpIBIX TeJax, Mojenb XapTpu-DPoka A cBOOOAHBIX 3JIEKTPOHOB, OCHOBBI TEOPHH SKPAHHUPOBKH B
MeTaiax, npudnmkenue Tomaca — @epmu, Teoputo Jlunnxapna, ocumuianun Opujens, Mmia3MeHHbIC
KoJieOaHUsl, OCHOBHBIC MOAXOABI TEOPUH (EPMHU-KUAKOCTH, KIACCHUECKYI0 U KBAaHTOBYIO TEOPHUIO
KoneOaHuil pelieTky, ramuibToHnaH @Dpénnxa, OCHOBBI KBAHTOBOTO TEOPETHUYECKOTO OIMUCAHHS
TPAHCIIOPTHBIX ABJICHUN, KAHOHUYECKHE TPeoOpa30BaHusl, METOABI IUArOHATN3AMH KBaIPATHUHBIX 110
oleparopam poXIeHUs-YHUUTOKEHUS TaAMUIBTOHUAHOB.

- MPUMEHATh METOJ BTOPHYHOIO KBAHTOBaHMS K CHCTEMaM B3aUMOJECHCTBYIOIIMX 4YacTHII,
paccunThIBaTh MOTEHIMA] TOYEYHOIO 3apsia B MeTaile, IEKTPOHHBIE OpOUTHI B TBEPAOM TEJE B
MarHuTHOM TI0JI€, KBa3HKJIACCHYECKHHM CIEKTP JJIEKTPOHOB B TBEPJAOM TEJ€ B MarHUTHOM IIOJIE,
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  (EPMU-KUAKOCTH, B3aMMOICHCTBMM CBETa C TBEPAbIMH TeEJIaMH,
aHrapMOHHMYECKUX JPQeKTax B KpHCTalaX, IIEKTPOH-(GOHOHHOM B3aWMOJECHCTBUH, OOMEHHOM
B3aMMOJICHICTBHM M €0 POJIM B (peppOMarHeTHKax, TEOPHUH PACCESIHUS PEHTI€HOBCKOTO HM3JIyYEHUS B
KpUCTaJUIaX, TEOpUH cnaboil JoKamu3anuu, Me30CcKomuke, Teopuu Jlanmayspa, teopum Jlannmay
¢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 KPHCTAIIaX B CHJIBHBIX 4 10
MarHUTHBIX MOJISIX
4 OneKkTpoH-(pOHOHHOE B3aUMOACHCTBUE 4 10
5 DneMeHThl KBAaHTOBOM TEOPHHM TBEPIBIX 4 10
Tel
6 Beenenne B QU3MKy ~ KBAaHTOBOIO 4 10
TpaHcropTa
7 OneMeHTHl  (PIYKTyallMOHHOW  TEOpUu 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 npubmmwkennn Xaptpu-Poka OymyT pacCMOTPEHBI 3KpaHUPYIOIIME CBOWCTBA Ta3a 3JIEKTPOHOB,
B3auMoJleficTBytoIMX 110 3akoHy Kynona. Byner ompeneneHa sHeprusi Koresun B MeTajulax B
npuOIMKeHUH CBOOOTHBIX JIEKTpPOHOB. B pamkax Tteopum Jlunaxapma Oynmer ompenesneHa
JMJIEKTPUYECKas IPOHUIIAEMOCTh MeTalla U OyAeT pacCCMOTPEHO YKPaHUPOBAHHE TOUEYHOTO 3apsiia
3NIEKTPOHAMH B Pa3iIMYHBIX TMpeleNbHbIX chaydasx (nmpubmmxenue Tomaca-Depmu, mpemen HUZKHX
Temueparyp ¢ BbIBOIOM ocuwuiinui @punens). Bynyr paccMoTpeHbl HEKOTOpBIE CIIEACTBUS
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.

KBaszuxmnaccuueckoe npubnmxenne. MarautHelid npo6oi. [lapamarnerusm Ilaynum u auamaraeTusm
Jlannay. Pacyer ocrunisiimii MarHUTHOTO MOMeHTa B 3ddexre ne [aaza — Ban Anbdena. Dddekr
[lyOnukoBa — ge ['aa3a.

4. DnekTpoH-(pOHOHHOE B3aMOJICHCTBIE

[Ipenmomaraercs BBeIeHWE B  KBAaHTOBYIO TEOpHUI0O (OHOHOB U DIIEKTPOH-(POHOHHOTO
B3auMojeiicTBus. byner paccMOTpeHO HM3MEHEHHEe CHEeKTpa OJJIEKTPOHOB B pe3yabrare
B3auMojieiicTBusl ¢ (oHoHamu. bymer BeBeneH 3akoH bioxa-IproHailizeHa nnst J00aBKH K
COIIPOTHBIICHUIO METaJlIa, BHI3BAHHOW AJIEKTPOH-(POHOHHBIM B3aUMOJICHCTBHEM.

5. DnemMeHThl KBAHTOBOM TEOPUU TBEPBIX TEI

Tema BKJIIOUaeT U3yUEHHUE CIELYIOUX BOIPOCOB U Pa3zeiioB.

Bropuunoe xBaHToBanue. boze- u @epmu- wyactuubl. [IpuMepsl BTOPHUYHO-KBAaHTOBAaHHBIX
raMUJIBTOHUAHOB. OJEKTPOH BO BHEIIHEM I[OTeHLuane. B3aumonelcTByIOLIME 3JIEKTPOHBI.
l'amuneroHnan  cwibHOW  cBs3u.  Mogens  Xab60apma.  @oHOHBL. — DneKTpoH-(DOHOHHOE
B3ammMojieiictBue. [ammibToHnan ®pénuxa. BzaumopeiictByromme 06o03e-uacTuilbl. YacTuipl u
IObIpkd (aHTHyacTulsl). KBagpaTtuuHele o onepaTopaM pOXKACHUSA-YHUUTOXECHHUS T'aMUJIBTOHUAHBI.
Huaronanuzanusi. Kanonwdeckwe mpeoOpasoanus. O texHuke ¢GyHkumd [puHa B usuKe
KOHJCHCUPOBAaHHBIX CPE/l.

6. BBeneHnue B pU3MKy KBaHTOBOTO TPAHCIIOPTa

ByayT mnomydeHbl OLEHKM HHTEPPEPESHIMOHHBIX IONPABOK K MPOBOAMMOCTH MeTajuia (ciadas
JOKanu3aysi), B TOM 4YHCIE€ — B IPUCYTCTBUM MarHUTHoro nousis. bymer paccmorpen 3¢ddext
AapoHoBa-boma B MeTayuinueckoM Komble. byner m3noxkeHa teopus Jlanmayspa nns KOHOakTaHca
KBaHTOBOI'O TOYEYHOI'O KOHTAKTA U T€OpUsl KBAHTOBOM JIOKAIM3alMY B OHOMOIOBOM IIPOBOJIE.

7. OneMeHTHl QIyKTYaIlMOHHON TeoprH (a3oBbIX EPEX00B

byner wusnoxena teopus Jlanmay ¢a3oBBIX IIEpPEXOJOB BTOPOTO pofa, a TaKkKe TEopus
I'mu30ypra-Jlangay A OpOCTPaHCTBEHHO-HEOJHOPOAHBIX COCTOSIHUH. bynmer pasoOpan meton
pacu€ra QuyKkTyanuid mnapameTpa Mopsaka U OyleT MOMy4YeH KPUTEpUH MPUMEHUMOCTH TEOPHH
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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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, OJDKEH, C OJHOW CTOPOHBI, OBNAJEeTh OOIIMM IMOHATUHHBIM
arnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare HU3y4YCHUsA AUCHUIUIMHBI CTYACHT NOJIKCH 3HATh OCHOBHBLIC ONPCEACICHHUSA W IOHATHA,
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 MarepHuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

— peleHue 3aad, MpeAaraéMbpIX CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIIOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

[Tokazarenem BiajeHHs MarepHajoM CIYXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JACIUTLINHBL.



BaxxHO moOWTHCS TTOHMMAaHHS W3y9aeMOT0 MaTepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUU W3y4YEHHs OTJACIbHBIX TEM, BOMPOCOB, CIEAYeT OOpamarbcsi 3a KOHCYJIBTAIUSIMU
MPEIoIaBaTelio.

Bo3MoxxeH mpOMEKYTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/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
kBaTuuKkanus: 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 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIeld Kak IOCJICAOBaTeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB JTOM
JesITeIbHOCTH

VYK-2 CnocoGeH ynpaBiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.1 ®opmynupyet B pamkax 0003HAYCHHON MPOOIEMBI,
HeNnb, 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
0 JOCTWXKEGHUS  JaHHOro  pesynerara. ®Dopmupyer

HJ'IaH—l"pa(l)I/IK pceajin3ann IIPOCKTa B INCJIOM U IUIAH
KOHTPOJIA €ro BBIIIOJIHCHUSA

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

VK-6.2 OueHuBaeT CBOIO ACATEILHOCTH, COOTHOCHUT IICJIH,
CIOCOOBI W CPEJACTBA BBINIONIHCHUS JEATEIBHOCTH C €&
pe3ynbTaraMu

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

OIIK-1.1 3HaeT W cHocoOGH  MCIONb30BaTh B
Mpo(eCCUOHANBHON  JIEATENPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAYK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBAHUII B 00IacTh
npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCLIUIIMHAPHBIC CBS3U B O0JIACTH
MareMaTHuK ¥ (U3UKH U CHOCOOCH HMX MPHMEHSTH IPH
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 NmeeT npeacTaBieHrne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH 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 aHamu3upoBarTh 3ajady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns

OIIK-3.2 ChoocobOeH HCIIOIb30BAaTh HCCIIENOBATEILCKUE
METObl TNPH PEIICHUH HOBBIX 3a]ad, MPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Bunameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
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 CrnocobeH mNpuMeHATh 3HaHUS B o0JacTu
(HU3UKO-MaTEMAaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaudl, GOPMYIUPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB




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

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAThH CIIOCOO
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 CrpeMurcss K TIOIYYEHUIO HOBBIX 3HAHHM,

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

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJabTaTax HCCIeOBaHUN B
paMKax TeMaTH4YeCKOW OOJaCTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

[IK-1.2 CnocobeH  BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MareMaTH4ecKue MOAEIH ISl ONUCAHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrocobeH mnpuUMEHATh TeopeTHyeckue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

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

[MK-2.1 Cnoco0eH TuUlaHUpOBaTh ¥ TPOBOJAWTH Hay4dHBIE
HCCJICAOBAHMUS CaMOCTOSITEIbHO MJIM B COCTaBE€ HAy4YHOTO
KOJIJIEKTUBA

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pe3yabTare MU3YUCHUSA AUCHUILINHBI «HOHOHHHTGJ’ILHLIG TJIaBbI (1)I/I3I/IKI/I KOHACHCUPOBAHHBIX CpPCI»

00yJaromuiics JOKeH:

3HATb:

- npubmmkenne Xaprpu-Doka ais onvicanus PGEKTOB EKTPOH — AIEKTPOHHOTO B3aMMOJICHCTBHS B
TBEpIBIX Teax, Mojenb XapTpu-DPoka A cBOOOAHBIX 3JIEKTPOHOB, OCHOBBI TEOPHH SKPAHHUPOBKH B
MeTainax, npudnmkenue Tomaca — @epmu, Teoputo Jlunnxapna, ocumuianuun Opujens, mia3MeHHbIC
KoJieOaHUsl, OCHOBHBIC MOAXOABI TEOPHUH (EPMHU-KUAKOCTH, KIACCHUECKYI0 U KBAaHTOBYIO TEOPHIO
KoneOaHuil pelieTky, ramMuibToHnaH @Dpénnxa, OCHOBBI KBAHTOBOTO TEOPETHUYECKOTO OIMUCAHHS
TPAHCIIOPTHBIX ABJICHUN, KAHOHUYECKHE TPeoOpa3oBaHusl, METOABI IUArOHATN3AMH KBaIPATHUHBIX 110
oleparopam poXIEeHHUs-YHUUTOKEHUS TaAMUIBTOHUAHOB.

yMeTh:

- MPUMEHATh METOJ BTOPHUYHOIO KBAHTOBaHMS K CHCTEMaM B3aUMOJCHCTBYIOIIMX YacTHII,
paccunThIBaTh MOTEHIMAI TOYEYHOIO 3apsia B MeETaile, JIEKTPOHHBIE OpOUTHI B TBEPAOM TEJE B
MarHuTHOM TI0JI€, KBa3HKJIACCHYECKHHM CHEKTP JJIEKTPOHOB B TBEPJAOM TeEJ€ B MarHUTHOM IIOJIE,
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  (EPMU-KUAKOCTH, B3aMMOICHCTBHMM CBE€Ta C TBEPABIMH TeEJIaMH,
aHrapMOHHMYECKUX JPQeKTax B KpHCTaIIaX, IIEKTPOH-(GOHOHHOM B3aUMOJCHCTBUH, OOMEHHOM
B3aMMOJICHCTBUM M €0 POJid B (peppOMarHeTHKax, TEOPHUH PACCESIHUS PEHTI€HOBCKOTO M3JIyYEHUS B
KpUCTaJUIaX, TEOpUH cnaboil JoKamu3anuu, Me30CKomuke, Teopuu Jlanmayspa, teopum Jlannmay
¢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. BBMMHCIUTH ACHMIITOTHKY IMOTEHIMAla TOYEYHOro 3apsja B MeTauie B Moaenu JImHaxapaa npu
KOHEYHOU TeMIIeparype.



3. Haiitu snekTpoHHBIH cHekTp (IepeHOPMHPOBKY ckopocTd DepMu M IMOKa3aTb HEU3MEHHOCTh
noBepxHoctn  @PepmMu) Tpum  ydeTe IIEKTPOH-(QOHOHHOTO  B3aMMOJCWCTBHS C  MOMOUIBIO
(heHOMEHONMOTHYEeCKOro 060061eHus moaxoaa Xaprpu-Poka.

4. OLICHI/ITB KBAaHTOBYIO TIOIPABKYy K MPOBOAUMOCTHU 11 OAHOMCPHOI'O, IBYMCPHOI'O U TpéXMepHOFO
MmcETraiaia.

. OLleHUTh KBaHTOBYIO IIOIIPABKY K IIPOBOAMMOCTH B MarHUTHOM II0JIE.
. BbrunciuTh KoHAAaKTaHC 6ATTUCTUYECKOTO KaHaa.
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7. BplunMCIUTh KOHAAKTAHC KaHajla C pacCesIHUEM Ha IIPUMECSX.

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

[Ipoananu3upoBarh BIWsSHUE BHENIHEro MMoisi Ha (a3oBblid mepexon B Teopuu Jlanmay. Haiitu
BOCIIPUMMYHBOCTb.

10. Beruncnuth cpeHuii KBaJpaT napaMeTpa NopsaKa BbIIIe KPUTUIECKOH TeMIepaTyphl.

11. BeYMCIUTh MaTpUYHBIC 3JIEMEHTBl OJHOYACTUYHBIX WU JIByXYaCTUYHBIX OINEPAaTOPOB, MUCHOIB3YS
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. Jlmaronanu3oBaTh KBajparuuHble Gopmbl (epmu- u 0Oo3e-omeparopoB (mpeobpazoBaHue
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 B3HEPIUIO0 3JIEKTpOHA B Mojenu 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 ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka oOmIMYHO § Oa/uIOB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMYy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

OHeHKa XOpouIo 7 0alI0B - BEICTABISACTCS CTYACHTY, €CJIK OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CymeCTByY H3Jiarac€t €ro, ymMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHWUA HaA IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLECTBY M3JIaraeT €ro, yMeeT NPUMEHATh MOJIYyYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUHU 3a7jad HEKOTOPblE HETOYHOCTH.

OHeHKa XOpo1Io 5 0aIoB - BEICTABIAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MAaTCpuall, rpaMOTHO
1 IO CYHIECTBY HU3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OreHka ymOBIETBOPUTEIbHO 4 Oaiia - BBICTABISETCS CTYICHTY, MOKa3aBIIEMY (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKkTep 3HAHWI, HEIOCTaTOYHO MpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSATHH,
HapyUICHUS JOTMYECKOU IOCIIEIOBATEIBLHOCTH B U3JIOKEHHU TPOrPAMMHOTO MaTepuaa, HO TIPU STOM
OH OCBOWJI OCHOBHBIE Pa3zieibl y4eOHOH HpPOrpaMMbl, HEOOXOAMMBIE JUIs NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTh TOJTyYSHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yIOBICTBOPUTEIbHO 3 Oamia - BBICTABISIETCS CTYICHTY, MOKa3aBIIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B W3JIOKEHUH IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus 1
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBIECTBOPUTENBHO 2 Oaluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUsl Y4YeOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BATh IOJyYCHHBIC 3HAHUS TP PEIICHHN
THIIOBBIX 33]1a4.



OueHka HEYNOBIETBOPUTENbHO | 0ayl - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX MPAKTUYECKHX
3a/1ad.

5. MeTonuueckune MaTepuasbl, Onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

OK3aMeH MpOBOOUTCS B ycTHOW Qopme mo Owuieram. B kaxxgom Ouiere mnpencTaBieHO [Ba
TeopeTuueckux Bompoca. IIpu nmpoBeneHnu sk3amena obydaronemycs npenocrasisercs 30 MUHYT Ha
noaroroBky. Onpoc o0ydaromerocs: He JOJKEeH MPEBbIIIaTh OHOTO aCTPOHOMHYECKOTO yaca.



