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1. MecTo n nesu aucuunIMHbI B cTpykrype OOII acnupanTypsbl

Huctumimaa  «Teopust  CBEpXMPOBOJIUMOCTH»  SBIISICTCS  00S3aTENBHOW  JUCIMILTAHON
BapuatuBHOM yactu nporpammbl 01.04.07 «Pu3uka KOHIAESHCUPOBAHHOTO COCTOSIHUSY.

Jis ycriemHOro ycBOEHHsI Kypca aclHUpaHTy HEOOXOIUMO 3HaHHME OOMIMX KypCOB
GbU3MKN U MaTeMaTUKH, KBAHTOBOM MEXaHUKH, CTATUCTUYECKOM (DM3MKHU U DJIEKTPOJUHAMUKHU.
Jannaplii Kypc siBisiercss 0a30i Ui BBIOJHEHUS aCHUpPaHTAMU WCCICOBaHHWA B 001acTu
TBEPJAOTEJIbHBIX CBEPXIIPOBOASIIUX HAHOCTPYKTYD.

JucuummHa u3yqaercs Ha 1 kypee (1 cemectp).

Hensimu ocBOeHMS TMCUUILIMHBI ABJISIIOTCH:

® 3HAKOMCTBO aCIHUPAHTOB ¢ (HEHOMEHOJIOTHYECKHUMH TEOPUSIMHU, KAYECTBEHHO OIMHUCHIBAOIIIMHE
SIBJICHHE CBEPXIPOBOAMMOCTH, ¢ Teopuer bapnuna-Kynepa-Illpuddepa, onuceiBaromeit
CBEPXIPOBOJIUMOCTb, SIBJISTIOLLICHCS MPOSIBJICHUEM KBAaHTOBBIX s dekToB B
MaKpPOCKOIUYECKUX MaclTadax;

e (OpMHUPOBAHHE Yy ACMHUPAHTOB COBPEMEHHOTO MPEICTaBICHHUS 00 OCHOBHBIX IPOSIBICHUSIX
CBEPXIIPOBOJUMOCTH U PEHOMEHOJIIOTUIECKON U MUKPOCKOITMUYECKON TEOPHH;

® 3HAKOMCTBO aCIIMPAHTOB C OCHOBHBIMH IOJIXO/IaMH JIJIsl OIIMCAHUsI CBEPXIIPOBOJUMOCTH;

e ¢opMupoBaHue y acnupaHToB  kommereHiuii  mporpammbl  01.04.07  «®Dusmka
KOHJCHCUPOBAHHOTO COCTOSIHUS», B coOoTBeTcTBUU ¢ TpeboBanusimu DPI'OC BO 1o
HanpasyieHuto noaArotoBku 03.06.01 «Pu3nka u acCTpOHOMHUSD.

2. Ilepeyenb MIAaHMPYEeMBIX pPe3yJILTATOB OOyYeHHS MO THCIHHUILJIMHE, COOTHECEHHBIX C
IUVIAHUPYEMBIMH  pe3yJIbTATAMH OCBOEHHUsI 00pa30BaTe/IbHOW MPOrpaMMbl 1O
HanpasJjienuio 03.06.01 «®@u3uka u acTpOHOMMUSI»

B pesynpTaTe OCBOCHHSA JUCHMIUIUHBI OOYYaIOUIMHCS JOJDKEH OBIAAETh CIEAYIOIIUMU
KOMITETCHIIMSIMU PE3yJIbTaTaMi 00y4YeHHUS 110 AUCITUTUIMHE:

Kon PesyabTatsl ocBoenus OOII IlepeyeHb pe3yJbTaTOB IIAHHPYEMbIX
KOMIIETeHIINU Copaepxanue KoMIeTeH Mt 00y4eHHMs N0 JUCHHUILVINHE
YK-1 CIIOCOOHOCTB K KpuTHUecKoMy aHanu3zy |3HATbD:
U OLIEHKE COBPEMEHHBIX HAYYHBIX METOIBbI KPUTUIECKOI'0 aHaIN3a U
JOCTHKEHHUH, TEHEPUPOBAHUIO HOBBIX OLCHKH COBPEMCHHBIX HAyYHBIX
UJIeH NIPU PELLICHUHU JOCTHIKEHUH, a TAKKE METO/BI
HMCCJICIOBATCIbCKUX U MPAKTUYCCKUX T€HEPUPOBAHUS HOBBIX MJIEH IIPU
3a1a4, B TOM 4HCJIE B pELIEHNH UCCIIEN0BATENIbCKUX U
MEXIUCITUTITMHAPHBIX 001aCTsIX MPAKTUYECKUX 3a/1a4, B TOM YKCIIE B
MEXIUCIUTUTMHAPHBIX 00IaCTAX.
YMETD:

IIPOBOANTD AHAJIU3 JINTEPATYPHBIX
JAaHHBIX B paMKax MMOCTaBICHHOMN
UCCIIE0BATEIBCKON (MIPAaKTUYECKOM,
o0pa3oBaTesibHOI) 3a/1a4H, BBISBISATh
OCHOBHBIE BOIIPOCHI U ITPOOJIEMBI,
CYIIECTBYIOIIUE B COBPEMEHHOU
HayKe;

IIpH pCHICHUN UCCIICA0BATCIbCKUX U
IIPAKTUYECKUX 3a]ja4 TEHEpUPOBaTh
HOBBIE UJICH, TOJAIOIIHECS
OnepayoHAIN3alUU UCXOs U3
HAJIMYHBIX PECYpPCOB U




OTpaHUYEHUU.

BJIAJIETh:

HaBbIKAMH KPUTUYECKOTO aHAIN3a U
OLICHKHN COBPCMCHHBIX HAYUHBIX
JIOCTHXKEHUH U Pe3yJIbTaTOB
ACATCIIBHOCTH 110 PCIICHHUIO
UCCJIEIOBATENLCKUX U MPAKTUYECKUX
3aJa4, B TOM YHUCJIE B
MEXKIMCHUTUIMHAPHBIX 00JIaCTAX.

OIIK-1

CIOCOOHOCTH CAaMOCTOATEIBHO

OCYIIECTBIISATh HAYYHO-
HCCJICIOBATEILCKYIO ACSITCILHOCTD B
COOTBETCTBYIOLIECH
npodeccuoHaIBHON 00J1aCTH C
HCITOJIb30BAaHUEM COBPEMEHHBIX
METO/IOB UCCIIEIOBAHUS U
UH(OPMaIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJOTHI

3HATD:

TEOPETUYECKHE OCHOBBI OPraHU3aINH
HAay4YHO-UCCIEN0BATEIbCKON
JIESITEIIbHOCTH;

MeTO]IbI cOopa MHPOPMAITUH ISt
pEeIIeHUs TOCTaBIEHHBIX
MCCJICIOBATEILCKUX 3a71a4;

METO/IbI aHATHM3a IaHHBIX,
HEOOXOTUMBIX JIJISI TIPOBEACHHUS
KOHKPETHOT'O UCCIIEIOBaHUS.

YMETh:

BbIOHpATh U IPUMEHSTH B
PO EeCCUOHAIBHON e TEIHHOCTH
AKCIIEPUMEHTAJIbHbIE U PACUETHO-
TEOPETUICCKHE METOJIbI
WCCIICTOBAHMUS

IUTAHUPOBATh, OPTaHU30BBIBATH U
MIPOBOAUTH HAYYHO-
MCCJIEI0BATENIbCKUE U
MIPOU3BOJICTBEHHO- TEXHUYECKHE
WCCJICIOBAHMSI C TPUMCHEHHUEM
COBPEMEHHOI1 anmaparypsl,
000py1I0BaHUS U KOMITBIOTEPHBIX
TEXHOJIOTHI;

CaMOCTOSITEIILHO BBITTOJIHATH
TEOpETUYECKHE,
IKCIIEPUMEHTAIBHBIC U
BBIUHCIIUTENbHBIE (PU3HUECKUE
UCCJICTIOBAHMUS TPU PEIICHUN
HAyYHO-UCCIIEIOBATENbCKUX U
MTPOM3BOJICTBEHHBIX 3124 C
MCIIOJIb30BaHUEM COBPEMEHHOMU
anmapaTypsl ¥ BEIYACITUTEILHBIX
CpENCTB.

BJIAETD:

HaBBIKaMU TIOMCKa (B TOM YHUCIIE C
MCIIOJIb30BaHNEM WH(POPMAITUOHHBIX
CUCTeM U 0a3 JaHHBIX) U
KPUTHYECKOTO aHAIH3a HH(pOpMaIiH
M0 TEMaTUKEe MPOBOANMBIX
HCCIICTOBAHHIA;

HaBbIKaMU TUTAHUPOBAHUS HAYYHOTO

HCCIIEI0OBAHNS, aHAIN3a




MOJTy4aeMbIX Pe3yJIbTaTOB U
(hOpMYyITHPOBKH BBIBOIOB;

HaBBIKAMHU pabOTHI HA COBPEMEHHOM
anmaparype u 000py1OBaHUH IS
BBITTOJIHEHUS (PU3HYECKIX
HCCIICJIOBAHUI;

CIOCOOHOCTBIO CAMOCTOSITEIIHHO C
NPUMEHEHHEM COBPEMEHHBIX
KOMITBFOTEPHBIX TEXHOJIOTHIA;
aHAIIM3UPOBATh, 0000IATH U
CHUCTEMaTH3HPOBATh PE3YJIbTATHI
¢duznueckux padborT.

IIK-1

CIIOCOOHOCTH CAMOCTOSTEILHO
MMPOBOAWUTH HAYYHBIC UCCIICAOBAHNS B
obnactu (1)I/I3I/IKI/I KOHACHCHUPOBAHHOI'O
COCTOSAHUA U NPUMCHATH IMOJTYYCHHBIC
PE3YIbTaThl AJId PCUICHUA
MMPAKTUYCCKUX 3aaa4

3HATD:

OCHOBHBIE 3aKOHBI, TEOPETUYECKUE
MOJICJIN U COBPEMEHHBIE METO/IbI
UCCJIEJOBAaHUM U MaTEMaTHYECKOT O
MOJICIIMPOBAHUS B 001aCTH (PU3UKHU
KOHJICHCUPOBAHHOI'O COCTOSTHUSI.

YMETh:

UCIIOJIb30BaTh MOJYyYEHHbIC 3HAHUS
JUI aHAJIM3a Pe3yJIbTaTOB Hay4HbIX
WCCIIEOBAHUM U pPELICHUS
IPAaKTUYECKHX 3a/1a4 B 001acTH
(U3UKN KOHJIEHCUPOBAHHOTO
COCTOSIHUSI.

BJIAJIETD:

pa3paboTKOM METOI0B HAYYHOT'O
MCCIIEIOBAHMS JUIsl TIOTYYECHHUSI
HOBBIX (DyHJJaMEHTAJIbHBIX 3HAaHU B
obnactu pusuku
KOHJEHCUPOBAHHOI'O COCTOSIHUS U
crocob6amMu MPUMEHEHUSI ITUX
3HAHUH U1 CO3/1aHusl TPUKIIATHBIX
TEXHOJIOTHI U pelIeHUs
NPAaKTUYECKHX 3a/1a4.

MK-2

CIIOCOOHOCTB K CUCTEMHOMY aHaJIU3y
COBPEMEHHBIX Mpo0IeM (PU3NKU U
KOMIIJICKCA HOBEHUIIUX 3HAHUI U
JTOCTHKEHUI (PU3UKU B CBOEH Hay4YHO-
HCCIIEA0BATENLCKON JEeITSILHOCTH

3HATB:

ba3oBble 3aKOHBI COBPEMEHHOU
(UBUKU U UX B3aUMOCBS3b,
TEHJCHIIMU Pa3BUTHUS (U3UKH B
0003pUMOIi IEPCTIEKTHUBE,
OCHOBHBIE MPOOJIEMBI, CTOSIIIHE
nepe COBpeMeHHOM (hU3UKOH, a
TaKKe MpeJuiaraéMble CpesiCTBa UX
perieHusl.

VMETh:

MMOHUMATh CYTh SIBICHUN U
MPOLIECCOB, NU3yYaeMbIX (PU3UKOM.

BJIAJETh:

OCHOBaMH METOJIOJIOTHU B
MPaKTUYECKUMHU HaBbIKAMU
Hay4HOT'O MMO3HAHUS IPU U3YUYEHUU
pPa3IMYHBIX YPOBHEHW OpraHU3aIlin




MaTepHH, TPOCTPAHCTBA U
BPEMCHHU.

IK-3

CIIOCOOHOCTH HMCITOJIL30BaTh

COBPEMEHHBIE METOBI 00PAOOTKH
9KCIIEPUMEHTAIBHBIX JJAHHBIX W/HITH
METO/IbI YUCIICHHOTO MOZCITUPOBAHUS
CIIOYKHBIX (PH3HMYECKHX MTPOIIECCOB B
00acTi (PU3UKU KOHIACHCUPOBAHHOTO

COCTOsIHUAA.

3HATD:
OCHOBHBIE METOJIbI 00pPa0OTKH
JAHHBIX, TIOJYYEHHBIX
HKCHEPUMEHTAIBHO UM METOAAMU
YHCIIEHHOTO MOJICITUPOBAHUSL.

YMETh:
BBIJICTISITh U CUCTEMAaTHU3UPOBATh
HE00XO0/IMMbIEC HAYYHbIE JJAHHBIC;
KPUTHUYECKH OLIEHUBATH HX
JIOCTOBEPHOCTb.

BJIAIETD:
HaBbIKaMu cOopa, 00paboTKH,
aHaNM3a ¥ CUCTEMATU3aIM1 HayYHBIX
JIAHHBIX;
HaBBIKAMH CTaTHCTUYECKOTO aHAIIN3a
IKCIIEPUMEHTAIBHBIX JaHHbBIX;
HaBBIKAMH aHATUTHYECKHUX U
YHCJICHHBIX aNPOKCUMAIIUN

byHKIHIA.

3. CTpyKTYpa H cojiepKaHue TUCIHUIIHHbI

OO01mast Tpy10eMKOCTh (00beM) TUCIUILIINHBI cocTaBisieT 3 3a4eTHbIX equHul] (3E), 108 gacos.

3.1. O6vém oucyunaunsl no 6UOAM yueOHbIX 3aHAmMuUIL (6 uacax)

By yueOHoi padoThI Bcero yacos

OO011ast TPyA0€MKOCTh TUCIUIIIINHbI 108
KonTaktHas pabora oOydaromuxcs ¢ npenojaBatesneM (1o BugaM y4eOHbIX 36
3aHTHI) (BCETO)
AynuropHas pabora (Bcero): 36

B TOM YHUCIIE:

Jlekun 18

IIpakTnueckue 3aHATHS 18
CamocrositenpHast paboTa o0ydaronmxcsi (BCero) 72
Buj uTOoroBoro KOHTpo.Is 3auer

3.2. Pazoenvl oucyuniunovl U mpyooemKoCHb no 6UOAM YUEeOHbIX 3aHAMUIl (6 aKademuiecKux

yacax)
Ne Paspes qucuuninHbI KonTakTHasi padora
CamocTrosiTeTbHAsA
Bcero| Jlekuuonnbie | IlpakTnyeckue
padora
3aHATHSA 3aHATHS
1 |Brenenue. TepMmonnHaMuIeCKOE 18 3 3 12
OIMCAaHNE CBEPXIIPOBOJHHUKOB.
2 |JIvneiiHas >MeKTPOIMHAMUKA 18 3 3 12
CBEPXIPOBOJIHUKOB.
3 | Teopusi CBEpXIPOBOTUMOCTH 18 3 3 12




I'unzOypra-Jlangay.
CBepXIpOBOJAHUKH BTOPOTO POIA.
4 |Dddexr IxozedcoHa. 18 3 3 12
5 |OcHOBBI KBAaHTOBOW MEXaHUKHU 18 3 3 12
CHUCTEM MHOTHUX YaCTHI[ U
CTATUCTHIECKON (PU3UKH.
6 |Teopus CBEpXIPOBOIUMOCTH. 18 3 3 12
JAucuunjanHa B HejioM 108 18 18 72

3.3 Cooepircanue oucyuniunsl, CMpyKmypupoeannoe no memam (pazoenam)

Ne

HaumeHnoBaHue pa3jieiia
AUCHUNJIMHbI

Conep:xanue

Beenenue. TepmonuHaMuueckoe
OIMCAaHUE CBEPXIIPOBOIHHUKOB.

OcHoBHEbIe 3KkcriepuMeHTanbhble pakTel. [Tepexon B CIT
COCTOSTHHE, KpUTHYECKAs TEMIIepaTypa, KpUTHIECKOe MarHUTHOE
noste. Dddext Meticcaepa. Otmuane CII u nneamsHOTO
npoBoaHuKa. Ananmorus mexay CII u maraeTukamu.
Tepmoaunamuyeckue noreHuansl. CBoooaHas sueprus CII B
MarHuTHOM IToJie. MI3MeHeHne TepMOIMHAMIYECKUX MTapaMeTpOB
o6pasua npu CII nepexoxe. [lepexonpt 1-ro u 2-ro pona.
[IpomexyTtounoe cocrostaue CII. Pazpymenue
CBEPXITPOBOIUMOCTH TOKOM.

JIuHelHas AneKTpoauHaAMUKA
CBEPXIIPOBOITHUKOB.

Ypasaenns JlongoHos. [ myOnHa MPOHUKHOBEHUSI MATHUTHOTO
nosist. [Ipumeps! nmpumeHeHus Teopuu JIOHAOHOB.
CeepxnpoBogauku B CBY nossx, nosepxHocTHbI nMneganc CII.

Teopust cBepXIpPOBOAUMOCTHU
I'unz30ypra-Jlannay.
CBepXNpoBOAHUKHN BTOPOTO
pona.

[onsiTre mapametpa nopsiaka. Y paBaernus | nazOypra-Jlanmay.
I'pagvieHTHAs MHBapUAHTHOCTH Teopuu. KBaHTOBaHME
MarHUTHOTO MOTOKa. J[Ba XapakTepHbix MaciuTaba muHbl B CI1.
Kputnueckre nmosist 1 TOKM TOHKUX TUIEHOK. MakcuMaibHas
mwiotHOCcTh ToKa B CII. IIponuknosenue nons B CII BToporo poza.
OHeprus u noyie oAuHOYHOro BUXp4. IlepBoe u BTopoe
KpuTHUecKkue nojs. Bzaumoeiicteue Buxpeit. Dpdext
Jxo3edcona. BerBon hopmynsl st Toka u3 teopun ['-J1.
PesucTtuBHAsS MozeNb AK03€(PCOHOBCKOIO KOHTaKTa. BonbT-
aMIiepHas XapakTeprucTHKa. BiusHue MarHuTHOTO MO Ha
KPUTHYECKHUH TOK.

Oddexr xozedcona.

BreiBon dhopmyner it Toka u3 Teopuu 1'-J1. PesuctuBHas monens
JI>xo3ecoHOBCKOro KOHTaKTa. BonpT-amnepHas xapakTepucTHKA.
BiiisiHME MarHuTHOIO MOJIsI HA KPUTHYECKHUH TOK.

OCHOBBI KBAHTOBOW MEXaHUKH
CHCTEM MHOTHX YaCTHII H
CTaTUCTUYECKOH (DU3HKH.

[MonsiTre cocTosiHus. BommHOBast QyHKIMS OJTHOTO 3JIEKTPOHA.
CnuH. OtHOYaCTHYHBIE ONepaTopbl. MHOro4acTH4YHas BOJHOBAs
¢yHkusa. MHOro4acTHYHBIE OTepaTopbl (KOHIIEHTPAIHS, TOK,
MMITYJIbC U T.I1.). BeIuncrienne cpeiHux OT onepaTopoB.
3aBHCHMOCTb COCTOSIHUM OT BpeMeHH, ypaBHeHHe Llpeaunrepa.
O6o03Hauenus Jupaka 1151 COCTOSIHUM, OIIEPaTOPOB U CPETHUX
¢u3nuecKkux BeNu4rH. ['aMIIIbTOHUAH AIIEKTPOH-HOHHON
CHCTEMBI.

YucThle ¥ CMEIIaHHbIE COCTOAHUSA. MaTpHIa MIOTHOCTH.
Brruncnenne cpeIHUX ¢ ITOMOIIBI0 MaTPHUITBI TUIOTHOCTH.
3aBHUCHMOCTH MaTPHIIbI ITIOTHOCTH OT BPEMEHH, YpaBHEHHE (OH-
Hetimana. 1,2,N-uacTuyHbIe MaTPUIBI IJIOTHOCTH

Martpu1ia IIIOTHOCTH B PABHOBECHOW CTATUCTUYECKON MEXaHUKE.
Kanonnueckoe pacnpezenenue, paclpeaesieHue ¢ NIEPEMEHHBIM
yuciaoM yactul. CBoOOIHAs SHEPIUs, XUMHUYECKHUN

noteHuan. CoCTOSHUSI CUCTEMBI TOXKIECTBEHHBIX YaCTHII.
®epMronb! 1 6030HEI. PaBHOBECHAs 0/THOYACTHYHAS MATPHIIA

6




IUIOTHOCTH, pacnpeaeneHue @epmu u bose. TepMonnHamudeckue
XapaKTEPUCTHUKH BBIPOKIEHHOTO JIEKTPOHHOIO rasza. Metoj
BTOPUYHOI'O KBaHTOBaHUs. BonHOBas (GyHKLUSA B IPENICTABICHUN
qrcen 3anoaHeHus. OnepaTopsl poXkKJIeHUS U YHUUTOXKEHHUS.
[IpaBuna kommyTanwn. Beipaxkenne ornepatopoB GU3NIECKIX
BEJIMYUH Yepe3 ONepaToOpbl POXKACHUS U YHUUTOKEHUS.
penunarepoBckuit u I'elizeHOEProBCKUi MOIX0A K KBAHTOBOM
MeXaHHKe. 3aBUCUMOCTb OIIEpaTOpPOB OT BPEMEHH, YPaBHEHMUS
I'eitzenoOepra.

6 |Teopus cBEpXIpOBOIUMOCTH. MamMuIbTOHNAH DIIEKTPOH-HOHHOM cucTeMBl. BBeneHrne hoHOHOB.
I'a3 271eKTpOHOB, ONKcaHNe B TEPMUHAX KBAa3U4aCTHUI], JNEKTPOHOB
u npipok. CTaTrcTHdecKkasl MeXaHHKa ra3a JIEKTPOHOB B
KBa3W9aCTUIHOM TipesicTaBieHnd. ®oHoHbI. ['aMunpToHMaH
¢oHoHHOI crcTeMbl. CTaTHCTUYECKAs! MEXaHUKa ra3a ()oHOHOB.
OnekTpoH-hoHOHHOE B3auMopeiicTBue. [IpuTsoxeHne
anekTpoHoB. 3agada Kymepa. Kyneposckue nmapsr. I'aMunproHnan
bapauna — Kynepa - Lllpuddepa. OcHoBHOE cocTOsSTHHIE
cBepxnpoBoaHuKa. [Ipubnmkenue caMocoriacoBaHHOTO TMOJISL.
Ypasaenns boronmrodosa. Bonrosas ¢yrakmust BKI. YpaBuenue
CaMOCOTTIaCOBaHUS ISl HyJIeBOH TemrepaTtypbl. KBazndacTuisl.
Koneunsie Temnepatypsl. TemaioeMKoCTh CBEpXIIPOBOAHUKA.
OKCIEpUMEHTHI 110 POBEPKE CYIECTBOBAHUS IHEPTETHUECKOM
meny. CBEpXIIPOBOIHUK C TOKOM, CITy4ail HYJIeBBIX H HEHYJIEBBIX
temneparyp. CBsi3b MUKpoTeopuu ¢ Teopuel [ mu30ypra-Jlangay.

Texkynui KOHTpOJIb YCIIEBAEMOCTH OCYILECTBISIETCS B paMKaxX 3aHATHM NPAKTHYECKOTO M
CEMHMHApPCKOI0 THIIA, I'PYNIOBBIX W WHIMBUIYaJbHBIX KOHCYJbTalUi. MTOroBBII KOHTPOIb
OCYILIECTBIISICTCS Ha 3a4eTe, B XOJ€ KOTOPOr0 OLICHUBAIOTCA YPOBEHb TEOPETUUYECKUX 3HAHUU U
HAaBBIKM PELICHUS IPAKTUYECKUX 3a]1a4.

4. Obpa3oBaTejibHbIE TEXHOJIOTHH

[Tpu u3yyeHUH TUCHUIUIMHBI UCTIOIb3YIOTCSI COBpEMEHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH.
[TpenycmaTpuBaeTcs MCHOIB30BAaHHUE B yUEOHOM IPOLIECCE aKTHBHBIX U MHTEPAKTHUBHBIX (GopM
MPOBEJNCHUS 3aHATHI (pa300p KOHKPETHBIX CUTYyallud, TPEHUHTU IO PEIICHUIO0 MPAKTHYECKUX
3aJa4) B COYETAaHMU C BHEAYJUTOPHOM paboTOH ¢ wLenblo (OPMHUPOBAHUS U PA3BUTHSA
PO eCCHOHAIBHBIX HABBIKOB 00YJarOITUXCSl.

KonraktHas pabota (paboTa BO B3aMMOJAEHCTBHM C IperojaBaTelieM) MO JAUCHUILINHE
IPOXOJUT B (QopMe JEKIUH U MpakTHUYEeCKUX 3aHsITHH, a TaKkKe B BHUJE KOJUIEKTUBHBIX M
WHIVBUAYAJIBHBIX  KOHCYynbTaMW. Ha 3aHATHAX  JEKIMOHHOIO THUINA  MCIOJIb3YHOTCS
MYyJbTUMEAUMHBIE CpPEACTBA MOJACPKKH 00pa30oBaTEIbHOIO IMpollecca, 4YacThb 3aHATUN
OpOBOJATCS B BUJAE JEKIMA C MpoOJIEMHBIM M3JI0KeHHeM MaTtepuana. Ha 3aHaTHsIX
IPAKTUYECKOrO THMIAa pa30MpaloTcs pelieHus 3ajad pPa3IiMyHOW CTENEeHH CJIOXKHOCTH,
HOPOBOJATCS  OOCYXKIEHMsS pacCMaTpUBaeMbIX MpoOJieM B CBET€ MOCIEIHUX Hay4YHBIX
JOCTHKEHUN B JaHHOM o0nacTu. AcnupaHTel paboTalOT Kak WHIUBUAYalbHO, TaK U
KOJUJIEKTUBHO.

CamocrosiTenbHass paboTa BKJIOYAaeT B ce0s BBIMOJHEHWE JOMAITHUX 3aJaHHM,
MOJArOTOBKY CEMHMHApPOB, a TAaK)K€ TEOPETHMUECKYIO IMOAIOTOBKY K 3aHATUSAM IO MarepHuajiam
JEKIWM M PEKOMEHJIOBAHHOM JIUTEpAType, NPUBEACHHON B KOHIIE JaHHOW mporpammMsl. Kpome
TOT0, aCIMPaHThl UMEIOT BO3MOXHOCTh IIPUHUMATh y4acTHE B CEMHHApax C NPEACTaBUTEISIMU
pPOCCHHCKMX W 3apyOeKHBIX HAay4HbIX OpraHM3allMif, MacTep-Kjiaccax »JKCIEepPTOB U
CHELHUATUCTOB B 00J1aCTH COBPEMEHHBIX 33]a4 (PU3UKU CBEPXIPOBOAUMOCTH.
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5. YueOHO-MeTOAHYECKOE o0ecedeHne CaMOCTOATeIbHOI PadoThl 00y4aK0IIMXCS

B kypce 3amiaHupoBaHO Ha CaMOCTOSITENIbHYIO padoTy acnupanToB 72 vaca (67 % obiero
obwvema). CamocrosiTenpHas paboTa aclUPaHTOB SBIISETCS OJHUM W3 BUJIOB YUEOHBIX 3aHSATHH,
BBITMIOJHAETCS MO 3aJaHUI0 TPErojaBaresss WHIUBUAYAIbHO M 0€3 ero HEemocpeiICTBEHHOTO
yuactus. CamocrosiTenbHas paboTa acnupaHTa — HEOTheMJIeMas dYacTh MOJATOTOBKU
BBICOKOKBJIM(UIIMPOBAHHOTO CIIEMANINCTa B COOTBETCTBYlomied oOmactu. Ee menp —
CUCTeMAaTH3aIMsl U 3aKPEIUICHUE TONYyYCHHBIX 3HAHWA M YMEHWM, YrIIyOJIeHUE W PacIIupeHUe
3HAHUU, TPUOOpPETEeHHE HABBIKOB CAMOCTOSATEIbHOW paboThl C JIUTEpaTypoil, dopMupoBaHue
CIOCOOHOCTE W HAaBBIKOB K HENPEPHIBHOMY C€amMOOOpa30BaHUI0 M MNPOPECCHOHATHLHOMY
COBEpIICHCTBOBAHUIO.

CamocrosTenbHas paboTa acmupaHTa NOJpa3yMeBaeT MNPOpadOTKY JIEKIMOHHOTO H
JOTIOTHUTEILHOTO MaTepHala, pelieHre JOMaIlHUX 3aa4 ¢ MOCIeAYIOEeH TPOBEPKOl HABBIKOB
pemenns 3anad. [IpopaboTka JEKIMOHHOTO MaTepuaia OCYIIECTBIISIETCS €KEHEIEIbHO TOCIe
NPOBEJCHUS AayAUTOPHBIX 3aHATHM B paMKax YacoB, OTBEACHHBIX aclUpaHTaM Ha
caMmocTosTeNIbHYt0 paboty. Kpome Toro, pabGora C JIEKIIMOHHBIM H JIOMOJHUTEIbHBIM
MaTepuaioM (pPeKOMEHJOBAHHON JUTEpaTypol, MPUBEICHHOW B KOHIE JaHHOH MpOrpamMmbl)
MPOBOJUTCA TPH TMOATOTOBKE K 3ayeTy MO JUCHUIUIMHE. BrinmonHeHue nomamHux padoT
OCYIIECTBIISICTCS €KEHENETbHO WM pa3 B JIBE HENEIH B COOTBETCTBUU C TpaUKOM HM3y4CHUS
COOTBETCTBYIOIIETO JICKIIMOHHOTO MaTepHalia W TMPOBEACHHUS NPAKTUYSCKUX 3aHITHH 110
COOTBETCTBYIOIIEH TEMATHKE.

6. DoHJ OLIEHOYHBIX CpeaACTB IO TMCHUIIJIMHE
6.1 Tunoevie KOHmpoJibHble 3a0aHus UIU UHbLE mamepuaiivl

Hapucosats ¢azoByto auarpammy ceepxnposogauka (CII) na mmockoctu H, T.

Yto Takoe kpuTHUecKas Temieparypa Tc¢ u kputiueckoe mone He(T).

Uro Takoe 3¢ ekt MeliccHepa.

Hanumure ypaBHenuss Makcseina.

Yemy paBeH 3KpaHUPYIOIIMI IOBEPXHOCTHBIM TOK B CBEPXIPOBOJHHUKE, MOMEIIEHHOM B

MarHuTHOE IOJIE.

6. Uemy paBHa M Kak HampaBlieHa ITOBEPXHOCTHAs CHJIa B CBEPXIPOBOJHUKE, TIOMEIIEHHOM B
MarHuTHOE IOJIE.

7. KakoBa xapakTepHas TOJNIIMHA CJOSI B KOTOPOW TeUeT TOK, KaKk OHa 3aBUCUT OT
Temrneparypsl B Teopuu [ mu3Oypra-Jlangay.

8. Hanmmmure ypaBHeHHS ABYX)KHIKOCTHOW MOJENH CBEPXIPOBOJHHMKA, KAKHE MapaMeTpsl B
HEe BXOZAT.

9. Jlns eiot mpoleccoB HamucaTh BBIPAKCHUE Ui MPOBOJMMOCTH W JHAJICKTPHUYCCKOM
IIPOHUIIAEMOCTHU CBEPXITPOBOJAHMKA.

10. Hammcath ypaBHeHHe JIOHIOHOB.

11. HanucaTh CBSI3b MEX/1Y TOKOM U BEKTOPHBIM ITOTEHIIHAJIOM JUIsl CBEPXIIPOBOJHHKA.

12. HammcaTh mepBoe ¥ BTOPOE Ha4aiI0 TEPMOIMHAMUKH JIJISI CBEPXITPOBOTHUKA.

13. Hanwucath BIpaXkeHHE A7l CBOOOAHOM SHEPTHUH CBEPXIIPOBOTHHKA.

14. HamummTe cBsi3b MEX]ly BHYTpEHHEN U CBOOOIHOM 3HEpTrUel CBEpXITPOBOIHHKA.

15. HanwucaTh ycroBre paBHOBECHSI HOPMaJIbHOM M CBEPXITPOBOASALICH (pa3bl B oOpasiie.

16. Yemy paBHa termiora N-S nepexoaa B marautaom mojie (HC(T)-u3BectHa).

17. Yemy paBeH CKadyOK TEMJIOEMKOCTHU Ipu (Ha30BOM Mepexoie.

18. Hammcates ¢Qynmumonan Tteopun [wn3Oypra-Jlammay (I'-JI) mist  TpoCTpaHCTBEHHO

OJIHOPOAHOTIO CIIy4as.
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19.
20.
21.
22.
23.
24.
25.

26.
217.

28.
29.
30.
31.
32.

33.
34.
35.
36.

37.
38.

39.

40.

41.

42.

43.

44,

45.

46.

N3 teopum I'-JI mys mpoCTpaHCTBEHHO OJHOPOJHOIO Ciydash BBIBECTH BBIPAKEHUS IS
Hc(T).

N3 teopun I'-JI 1y mpOCTpaHCTBEHHO OJHOPOJHOIO Ciy4ash BBIBECTH BBIPAKEHUS UL
TemioTel N-S nepexo/a.

N3 teopun I'-JI 1y mpOCTpaHCTBEHHO OJHOPOJHOIO Ciy4ash BBIBECTH BBIPAKEHUS IS
CKayKa TeruioeMKocTu mpu N-S nepexoe.

Hanucats ypaBHenus I'-JI 6e3 MarHuTHOTO 10JIS.

Yro Takoe JUIMHA KOTEPEHTHOCTH U KaK OHa 3aBHCHUT OT Temueparypsl B Teopuu 1'-J1
Hanmcars ypaBHeHus ['-JI ¢ MarHuTHBIM 1OJIEM.

Hanucarp xanuOpoBouHoe mnpeoOpa3zoBaHue miasi A U Y U J0Ka3aTh HHBAapPUAHTHOCTH
ypaBHenwuii I'-JI oTHOCHTENBHO 3TOTO TpeoOpa3oBaHusl.

Brisectu popmyny st kBanta notoka @O0.

UYemy paBHa riyOnMHA MPOHUKHOBEHHUS] MAarHUTHOTO 1oJist B Teopun ['-JI 1 kak oHa 3aBUCUT
OT TEMIIEPATYPHI.

Hanummure cucremy enunuil, odespazmepuBatomiyto cucremy I'-J1.

Hanummre BeipakeHUE 11 KPUTUYECKOTO OIS uepe3 A u &.

Yro Ttakoe nmapamerp I'-JI - k¥ B Teopun '-JI .

YeM OTan4aroTCsl CBEpXIPOBOJHUKH 1 U 2 posioB.

Hanumure Beipaxkenue ais sHepruu N-S rpaHUIlbl B KpUTHYECKOM MAarHUTHOM TIOJIE Yepes
pacnpenaenenust B(x) u y(X).

Hapucyiite rpaguk 3aBucumocTy 3Hepruu N-S rpaHuIlbl OT IapaMerpa K.

Hapucyiite ¢a3oByto nuarpaMmy CBEpXIpOBOAHUKA 2 poOJa.

Yro Takoe BepxHee U HWKHee Kputnueckue nois B CII 2 pona.

CBepXIpoOBOJHUK TOMEIICH B BO BHemHee ongHopoaHoe mnone H=Hc2. Hamummure
3aBucUMOCTh MaruuTHoro nousis (B u A) B CII ot koopauHar.

Uemy paBHO BepxHEe KpUTHYECKOE 1oJe B Teopun I'-JI.

Hapucyiite pacnpeneneHue MarHMTHOTO MOJsS M HapaMerpa IMOpsAKa B OJAMHOYHOM
aOpUKOCOBCKOM BUX]E.

KBantoBass MexaHuka CBOOOIHOTO OJJIGKTPOHA B KpHUCTAIMYECKOW pemierke. KakoBbl
coOcTBEeHHbIE (PYHKIIMU OJJHOYACTUYHOTO TaMUJIbTOHWAHA ¥ KBAHTOBBIE YHCIIA.

C mnomoupl0 ONepaTopoB pOXKACHHUS M YHUYTOXKEHUS JJEKTPOHOB B OJOXOBCKHUX
COCTOSTHUSIX HAIMIINTE BhIpakKeHUE JJi ['aMUIbTOHHMAHA MI€aIbHOIO AJIEKTPOHHOIO Tas3a B
NEPUOANYECKON KPUCTAIUIMUECKON pemeTke. KakoBO OCHOBHOE COCTOSHUE, 4YTO TaKoe
XUMHUYECKHN OTeHIHAI U 3Heprusa depmu.

Hanumumre Mmunnmanbsbiii ramuibToHrad bKI, yuuTeIBaromuii raaBHbIE B3aUMOACHCTBUSI.
Kakue npubnnxeHust 1enaroTcs Ipu pacdeTe OCHOBHOTO cocTosiHus. [Touemy?
KBasn4acTnyHoe OnmcaHue IEKTPOHHOro rasa. CBs3b ONEpaTopoB @, a+ JyUisl 4acTULl U
kBazudactull. KommyTrannoHHbIE CcOOTHOLIEHUS. BriBenure ¢dopmyny g aucnepcuu
KBa3W4acTULl B HOPMAJIbHOM 3JIEKTpOHHOM Trase. C nmomoupto kputepus Jlannay nokaxure,
YTO AJIEKTPOHHBIN T'a3 He 00J1a/1aeT CBEPXIPOBOAUMOCTBIO.

[Toxaxure, yro B Moaenu DBKIII xumuuecknii NOTEHLMaAN ONpENEseTcs TaKUM JKe
BBIpaXXEHHEM, KaK 1 B HOPMaJIbHOM (pepMu-Tase.

@®oHoHbI B KpHucTamiax. O6mas teopus. Aauabaruyeckoe npubmkeHue. B npocreifmeit
OJTHOMEPHOH MoJienu moiayuute GopMmyny s aucnepcur (POHOHOB. AKYCTHYECKHE U
onrtuyeckue GoHOHBI. BO3MOKHBIE OJSPU3ALIUH.

[Toxaxwure, yto B 3agaue Kynepa Hanbosee CHIIBHO CBA3BIBAIOTCS DJIEKTPOHBI C HYJIEBBIM,
otHocuTenbHO ~ Depmu-ceprl, CyMMapHbIM  HUMIyJdbcoM. Hamummre ypaBHEHue
[penunrepa ¥ mpoaHANIU3UPYHTE, KaK 3aBUCUT SHEPTUs CBS3UM OT Majoro CyMMapHOIO
UMITYJIbCA.

KBantoBas MexaHuka (oHOHOB. Omneparopbl poXIeHUS U YHHUTOXKeHusa. CBs3p ¢
ornepaTopaMM CMEUICHMM W HMIIYJIbCOB aToMOB. KOMMyTallMOHHBIE COOTHOLIEHHS B
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47.

48.

49.

50.

51.

52.

53.

54.

55.
56.
57.
58.
59.
60.
61.

62.

63.

64.

65.

y3eIbHOM (KOOPJMHATHOM) U WUMITYJbCHOM TPEICTABICHUAX. | aMUIbTOHHAH (DOHOHOB U
€ro cCOOCTBEHHbBIE YHCIIA.

Hamummre BonHoByro ¢ynkumio BKII uepe3 mapamerpsr U_K, v_K. Hcmonbs3ys siBHBIC
BBIpQXEHHS JUIS U, vV HaliauTe MacmTald pa3ma3zku OepMU-TIOBEPXHOCTU U OLICHUTE pa3Mep
KYIIEPOBCKOM IIapbl

[Tpupona »s1exTpoH-GOHOHHOrO B3aumMopelcTBua. Omnummre >3- B3auMoAEWCTBHUE B
IpUOIMKEHNN 33JJaHHOTO aTOMHOI'O MOTeHUMana. Hamummure ramMuwibTOHMAH B TEpMHUHaX
OIEepaTOpPOB POXKACHUS U YHUYTOXKEHUS s DSJIEKTpoHOB U ¢GoHOHOB. Hamummre
BBIpKEHUE MATPUYHOTO JIEMEHTa 3-() B3aUMOCHCTBUS Yepe3 MOHHBIE MOTCHUIHUANBI U |
3JIEKTPOHHBIE BOJIHOBBIE QyHKIMH. [TokaxuTe, 4To B MPpUOIMKEHNUN CILIOIIHOW Cpebl pH
B3aUMOJICVCTBUU COXPAHAETCS UMITYJIBC.

Hanumure BonHOBYIO ¢yHKIMIO B030yxaeHHoro cocrostHus BKII cBepxmpoBonHuka c
OJTHOW KBa3WYacCTHIIECH, JOKAXHTE YTO BOJIHOBAas (YHKUHUIO BO30YXKIEHHOTO COCTOSHHS
BKIII cBepXmpoBOIHUKA C OJHOM KBa3WYaCTHUIIEH OPTOrOHaIbHA OCHOBHOMY COCTOSIHHUIO.
Hanumure oOmyto ¢opmyny Teopun BO3MYyIIEHUH Uit | U 2 TONpaBKU K SHEPTHH U
HaliiuTe MONpPaBKy 2 MOpsAKa K DHEPTUU JBYX 3JEKTPOHOB H3-32 0OMEHa MPOJOJIbHBIM
¢oHoHOM B Mojenu sxene. [Ipu Kakux ycioBusix oOMeH (POHOHOM BEAET K MPUTSKEHHIO
MEXAY 3JEKTpOHaMU. BbIICHUTE, NPU KAKUX COOTHOIICHUSX MOIpaBKa K SHEPIHH BEJIHKA.
Uto mpoucxoaut mpu pe3oHance? Pazbepurech C TOYKM 3pEHUSI 3aKOHOB COXpaHEHUS
SHEPIUU U UMITYJIbCA.

C nomouipbl0 KOMMYTAI[MOHHBIX COOTHOLUEHHHM BBIYUCIUTE CPENHIOI KHUHETHUYECKYIO
SHEPIHIO.

B cocrosinu BKILI, Hanmmmre €€ kak QyHKIUIO U CpaBHUTE €€ CO CpeIHEH KMHETHYECKOM
3Heprueil B cocrosinuu depmu.

Uro Takoe MIOTHOCTh COCTOSHUM, BBIPAKEHUE JUIS Hee B HWjaeadbHOM ¢epmu Taze. Uro
MIPOUCXOAUT C IJIOTHOCTBIO COCTOSIHUM MPU CBEPXIPOBOISAIIEM NIEPEXOJE.

C nomouipbl0 KOMMYTAIIMOHHBIX COOTHOIIEHUH BBIYUCINUTE CPEAHIOI MOTEHIUAIbHYIO
sHepruto B coctossHuu BKI, nanumure e€ kak (QyHKUIHIO UM CpaBHHUTE €€ C aHATIOTUYHON
BEJIMYUHOU B cOCTOSTHUUA Depmu.

3amaua Kymepa. Hammmurte ypaBuHenue Ilpenunrepa, mpuOMMKEHHO €ro penmmre u
BBIYMCIIATE SHEPTHIO CBA3U KYIIEPOBCKOM IapBbl.

KakoBa TunuuHas aucrepcus 3JIeKTPOHOB B nepuoaudeckoi pemierke. I'paduk? Uto Takoe
obpatHas pemerka? Yro Takoe 30Ha bpuuttosHa.

Uro Takoe mMpsMOIl BapUAIMOHHBIN MPUHIMI U MpoOHble GyHKIMU. Hamummre mpoOHYIO
¢dynkimro BKI u 00wsicaute ¢pus. cmbica U(K),v(K).

[Tomryuute dpopmynsl qist sHeprun Pepmu u suepruu Jlebas.

Kaxk onpenensercs napamerp nopsaka yepes U,V u Apyrue napaMeTpsl.

Yto Takoe nebaeBckas my6a? Berauciure e€ TonmuHy B K- mpocTpaHcTBe.

BriBenure ypaBHeHue camocornacoBanus i A B teopun DBKII mia  wyneBon
TeMIlepaTyphl. Pemnre ero 1 npoaHaau3upyuTe 3aBUCUMOCTb A OT IIapaMeTPOB.

B mpexacraBieHuu onepaTopoB POKIAEHUS W YHMUTOKEHUS HANUIIUTE TaMUJIbTOHUAH
AJIEKTPOH-(POHOHHOM CHCTEMBI C Yy4Y4e€TOM KYJIOHOBCKOTO B3aumojencTBus. [laiiTe
rpaduyeckoe MmpecTaBieHle ¢ MOMoLIbI0 fuarpamMM PeifHMaHa.

Hanummure onpenenenne »HEpruM KBa3MUaCTHUIBI U BBIBEAUTE (POPMYIY, OMHCHIBAIOIIYIO
mucnepcuto kBazuuactul] B Teopun BKII. Hapucyiite rpadux mucnepcun KBa3MyacTHIl B
CBEPXIIPOBOJHHUKE, CPABHUTE €r0 C JUCIepcueil KBa3MuacTHIl B UJIeaIbHOM (epMHU rase.
Ob6ocnyiite npeanonoxenue, caenanHoe BKIL, 4ro B3anMoAeHCTBYIOT TOIBKO 3JIEKTPOHBI C
MIPOTHUBOIIOJIOKHBIMU CITMHAMH.

Chopmynupyiite u oOOCHYHTE KpUTEepHil cBepxTekydyecTH JlaHgay u JOKaXHTE, 4YTO
anektponHas BKII »xuakocts cBepxTekyda. OrnpenenuTe KPUTHUECKYHO CKOPOCTh U
KPUTUYECKYI0  IUIOTHOCTb  DJJIEKTPUYECKOIO  TOKAa, IIPU  KOTOPOM  pa3pyllacTcs
CBEpPXIPOBOJMMOCTh. Hapucyiite nucnepcuro KBa3WMYaCTHI] B JBUKYILEHCS 3JIEKTPOHHOMN
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CBEPXIIPOBOJIAILIEH KUIKOCTH.

66. ChopmynupyiiTe agrnadbarudeckoe npuoImKeHune s pacuera GoHOHOB. OLIEHUTE CKOPOCTh
3ByKa B TBEPJOM Telje, MoJib3ysch Mojenbio bopha-Omnmnenreiimepa. Bripasute e€ uepes
ckopocth Oepmu B MeTasie.

6.2. Onucanue wKan OueHUGAHUSA

WToroBelii KOHTPOJH KayecTBAa YCBOCHHUS AaclHUpaHTAMH COJEP>KaHUS JUCIUILIAHBI
IIPOBOAMTCS B BUJIE 3a4€TA, HA KOTOPOM OINPEAEIIAETCS:
® YPOBEHb YCBOCHHS OCHOBHOI'O y4eOHOI0 MaTepuana o AUCLUILIUHE;
® YpPOBEHb [IOHUMAHUS U3YUYEHHOI0 MaTepHana,
® CIOCOOHOCTH MCIIOJIb30BATh ITOJIYYEHHbIE 3HAHUS JUIsl pELIEHHUsI KOHKPETHBIX 3ajau.

3ayer mMpoBOAUTCS B YCTHOM (opMme. YCTHAs 4acTh 3aKIIOYACTCS B OTBETE aCHUPAHTOM
Ha TEOpeTHYECKHWEe BOMpoca Kypca (C MpeIBapUTENbHON MOArOTOBKOW) W MOCIEAYIOIIEM
co0eceJ0OBaHNY B paMKax TeMaTuku Kypca. CobecenoBaHue MpoOBOAUTCSA B OpME BOIIPOCOB, HA
KOTOpBIE AacClUpaHT JOJDKEH JaTh KpaTkuil orBer. [IpakTuueckas 4dacTh MNpeaycMaTpuBaeT
pelieHre ABYX 3a7a4 0 pa3jIuyHbIM pa3jienaM Kypca.

3ayeT cTaBUTCA MIPHU YPOBHE 3HAHUH HA OI[EHKY «YJOBJIETBOPUTEIHHOY U BBIIIIE.

Onenka YpoBeHb NOATOTOBKH

OTan4HO Bricokuil ypoBeHb MOATOTOBKH C HE3HAYUTEIbHBIMU OIINOKaMHU.
AcCIHpaHT JaeT MOJHBIN U pa3BEPHYTHIM OTBET HA BCE
TEOpPETUYECKHE BOMIPOCKHI OMJIeTa; TOUHO OTBEYAET Ha
JIOTIOJTHUTEIbHBIE BOIIPOCHI; TPUBOJUT MOYTH TOIHBIE,
apryMEeHTHPOBAHHBIE PEIICHUS BCeX CPOPMYITUPOBAHHBIX B OHIIETE
3a71a4 C HE3HAUYUTEIbHBIMU HeoueTaMu. M310keHue penenuii u
MIOJIyYEHHBIE OTBETHI OTIUYAKOTCS JIOTHUECKOU
MOCIEA0BATEIbHOCTBIO, YETKOCTHIO B BEIPAXKEHUU MBICIICH U
000CHOBAaHHOCTHIO BBIBOJIOB, IEMOHCTPHUPYIOIINX 3HAHUE
obmedu3nyeckux U NpodecCuoHaIbHbIX TUCIUTIINH, YMEHHE
MIPUMEHSTh Ha IPAKTHKE MPUOOPETECHHbIE HABBIKH, BIIaICHUE Me-
TOAWKAMU PELICHHUS 3a]1a4.

BrinonHeHne KOHTPOJIBHBIX SK3aMEHAIIMOHHBIX 3a1anuil Ha 90% u
BBIIIIE

Xopomio B niesioM xopoimast moaroToBKa ¢ 3aMETHBIMU OLTUOKAMH HITH
HeJo4YeTaMU. ACTIMPAHT JAET TOJHBINA OTBET HAa BCE TEOPETUUECKUE
BOMPOCHI OmieTa ¢ HEOOIBITMMHI HETOUHOCTSIMH, JIOMTYCKAET
OIMUOKY MPU OTBETAX Ha JIOMOJHUTEIbHBIE BOMPOCHI; TIPUBOIUT
MOYTH TIOJTHBIE PElIeHUs BceX C(hOPMYIMPOBAHHBIX B OMiIeTe 3a1a4
C HEKOTOPBIMHU HEJ0UETaMU; UITU UCUEPIIBIBAIOIIEE PEIICHUE
MIPUBEACHO TOJIBKO JIJIsl OAHOM U3 JABYX 3ajau Ouiera, a Bropas
3a/1aya pelieHa co 3HaYUTEIbHBIMH MOTPEIIHOCTAMU. 3m0KeHne
pelIeHni ¥ MOJyYeHHbIE OTBETHI OTIIMYAIOTCS JIOTHYECKOM
MOCJIeI0BATEILHOCTHIO, JOCTATOYHOM YETKOCTHIO B BBIPAKCHUH
MBICJICH U HE BCEra MOJHOM 000CHOBAaHHOCTHIO BEIBOJIOB,
JTEMOHCTPHUPYIOITUX, B IIEJIOM, 3HaHHE 00IIePU3NIECKUX U
npodeccHoHaNBHBIX AUCIUILINH, YMEHHE IPUMEHSIThH Ha MPAKTUKE
MpUOOpETEHHBIE HABBIKH, BJIaJICHIE OCHOBHBIMU METOAMKAMHU
penieHus 3aaad.

BrinosiHeHNE KOHTPOJIBHBIX YK3aMEHAIMOHHBIX 3a1aHuil oT 70 10

90%.
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Y 10BII€TBOPUTEITHHO MuHUMAITBHO TIOCTaTOYHBIN YPOBEHb MOATOTOBKU. ACIUPAHT

MOKA3bIBAET MUHUMAJIBHBIN YPOBEHb TEOPETUUECKUX 3HAHUM,
JOTTyCKaeT OIMTMOKHU MPU OTBETaX Ha JOMOJHUTEIBHBIC BOIIPOCHI;
MIPUBOJIUT HETOIHBIE, cTa00 apryMEHTUPOBAHHBIC PEIICHUS BCEX
chopmMyIupOBaHHBIX B OujeTe 3a1a4. M3noxeHne pemeHnii u
IIOJIyYEHHBIE OTBETHI HE OTINYAIOTCA CTPOMHON JIOTUYECKON
MOCIE0BATEIbHOCTHIO, YETKOCTHIO B BEIPAXKEHUU MbICIICH U
000CHOBaHHOCTBIO BBIBOJIOB, YTO TOBOPHUT O HE JOCTATOYHO
MTOJTHOM ITOHUMAaHHUH 001ePpu3nIecKnx 1 mpoecCHOHATBHBIX
JTUCHUILINH, YMEHUH IPUMEHSTh Ha MPAKTUKE JUIIb HEKOTOPbIE
NPUOOpPETEHHBIC HABBIKH, BIAJICHUH HE BCEMHU U3YUCHHBIMHU
METOAMKAMH pELICHUs 3a/1ay.

BrinosiHeHUE KOHTPOJIBHBIX YK3aMEHAIMOHHBIX 3aaHuil oT 50 10
70%.

Hey,I[OBJ'IeTBopI/ITeJ'IBHO HO,Z[FOTOBKa HEaOCTaTO4YHaA U Tpe6yeT JOITOJIHUTCIIBHOI'O

M3y4eHHs MaTepuana. ACIUPaHT AaeT OMIMOOYHbBIE OTBETHI, KaK Ha
TEOpPETUYECKHUE BONIPOCHl OMIIETa, TAK U HAa HABOJALINE U
JIOTIOJIHUTEJIbHBIE BOIPOCHI IK3aMEHATOPA; IPUBOJUT PEIICHUS
c(OpMyIHPOBaHHBIX B OMIIEeTE 3a/1a4 ¢ IPYObIMH HEZ0YEeTaMH, YTO
TOBOPUT O HEJIOCTATKE 3HAHUN 1O 0011e(PU3UUECKUM U
po¢eCCUOHATIBHBIM JAUCLUILIMHAM, OTCYTCTBUM YMEHUS
MPUMEHSTH Ha MPAKTUKE MPUOOPETCHHBIC HABBIKH, HE BIa/ICHHUE
METOAMKAMHU peLIeHUs 3ajau.

BoinosiHeHNE KOHTPOJIBHBIX IK3aMEHAIMOHHBIX 3a1aHuil 10 50%.

7. IlepeyeHb OCHOBHOW H JONOJIHUTEJIbHON Yy4eOHOW JMTEepaTypbl, HEOOXOAMMOM IJs
OCBOCHHUSA TUCIHHUIINHEI

a) OCHOBHas JiuTeparypa:

1.

2.

3.

4.
S.

Jlanpay JIJL., JInpmmun E.M., kypc "Teopernueckas ¢puzuka", Tom V. «Ctatuctuueckas
¢uzuka. Yacte 1». M.: Hayka. 1976.

Jlanpay JI.JL., JInupmun E.M., kypc "Teopernueckas ¢puzuka", Tom VIIL
«DIIeKTpoIMHAaMUKa CIUIOUIHBIX cpea». M.: Hayka. 1982.

JInurmn E.M., ITuraesckuit JL.II., kypc "Teopernueckas ¢usuka", Tom IX.
«Cratuctuueckas pusuka. Yacts 2». M.: Hayka. 1978.

AbpukocoB A.A., «OcHOBBI TeOpuH MeTaLIoBY». M.: @usmaraur, 2010.

Jle XKen I1., «CBepXnpoBOoIMMOCTh METAJIOB U cIiIaBoBy». M.: Mup, 1968.

0) IONOJHUTEbHAS JTUTEpATypa!

1.
2.
3.

o

7.
8.

9.

HImunr B.B., «BBenenue B pus3uky cBepxnpoBoaHuKkoB». M.: Hayka. 1982 r.
Mpuddep dx., «Teopus ceepxnpoBogumoct». M.: Hayka.1970.

ITnaxuna H.M., «BeicokoTeMneparypHble CBEpXIIPOBOAHUKNY. M.: MexnyHap.
nporpamma oopaszoBanus, 1996.

Can-Xawm /I, Capma I'., Tomac E., «CBepXxnpoBogumocTs BTOporo poaa». M., 1970.
Oeiinman P., «Cratuctuueckas Mmexanukay. M.: Mup. 1975.

Oeitaman P., Jletiton, Cosnne. «DeitnmaHoBCKuUE eKuu 1o gusukey». T. 8-9. M.: Mup,
1978.

Ketterson J.B. and Song S.N., «Superconductivity». Cambridge University Press. 1999.
Ycenexu pusuueckux Hayk (https://ufn.ru/ru/)

Reviews of Modern Physics (RMP) (https://journals.aps.org/rmp/)

10. Physical Review B (PRB) (https://journals.aps.org/prb/)

12




11. Superconductor Science and Technology (http://iopscience.iop.org/journal/0953-2048)

B) aKylIbTaTUBHAS JIUTEPATYPA
1. Twunkxam. BBenenue B cBepxmpoBoauMoctb. Atomuzaat. 1980.
2. Twummm dpBun P. CBepxTekydecTh U CBEPXIIPOBOAUMOCTh. M.: "Mup" 1977.
3. Poys -Uuc. Benenue B pusuky cpepxmnpoBoaumoctd. M.: "Mup".1972.

8. IlepevyeHb WHGPOPMANMOHHBIX TEXHOJOIHIl, WCHOJb3yeMbIX NPH OCYIIeCTBJIEHHHN
00pa30BaTeIbHOIO MPoIecca Mo THCIUTIINHE

Hcnonp3oBanue IIpOorpaMMHOI O O6GCHC‘ICHI/I${Z
1. Microsoft Office Word.
2. Microsoft Office Excel.
3. Microsoft Office Power Point.
4. Free Origin Viewer.

9. Onucanne MaTepHATbHO-TEXHHYECKOH 0a3bl, HeOOXOIMMOIl ISl oOCylIeCTBJIEHUS
00pa3oBaTeIbHOI0 Mpouecca 1Mo JMCUUIIMHE

Jlis mpoBeneHus JEKIMHA U MPAKTUYECKUX 3aHATUI TpeOyeTcs TUIOBOE 00OpyAOBaHHE
JIEKIIMOHHOM ayJUTOPHH.

JUis HOArOTOBKM CaMOCTOATENbHBIX KOHTPOJBHBIX pabOoT W A UX TIpadUuecKoro
npeicTaBieHuss (€CIM ATO HEOO0XOIMMO), a TaKkkKe IS PACHIMPEHHS KOMMYHHKAIIMOHHBIX
BO3MOXKHOCTEH  aclUpaHThl HMMEIOT  BO3MOXKHOCTh  paboTaTh 32  KOMIBIOTEPOM  C
COOTBETCTBYIOIIUM JIMIICH3HOHHBIM IPOTPAMMHBIM 00€CIIEYeHNEM H BBIX0JI0OM B IHTEpHET.

CocraBuTeb:
Kypun B.B., a1.¢.-M.H., 3aB. oraenom ¢puzuku cBepxnpoBogHukoB NOM PAH.

Penensenr:
CamoxsainioB A.B., n.¢.-M.H., B.H.c. oTaena ¢pu3nku cepxnpoBoanrkos UOM PAH
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