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PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI

COBPEMEHHBIE ITPOBJIEMbI ®13NKHW KOHAEHCHUPOBAHHOI'O COCTOSAHUA (MODERN
PROBLEMS OF CONDENSED MATTER PHYSICS)
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AHHOTAIUA

[IpencraBiaeHbl OCHOBHBIE 0030pHBIE JaHHBIC 110 SKCIIEPUMEHTY U TEOPUH LEJIOT0 U JPOOHOTO
KBaHTOBOTO 3¢¢ekra Xoiia, OCHOBHBIE Pe3yJbTaThl HMCCIECJOBAHUN IO BBICOKOTEMIIEPATYPHBIM
CBEpXIPOBOAHUKAM, O030pPHO PACCMOTPEHBI OCHOBHBIE MOJEIH, TPETCHIYIOUIMEe Ha ONHCAaHUE
MeXaHu3Ma MpuTshkeHus Hocurenei 3apana B BTCIL. PaccMoTpensl ocHOBHBIE (pU3HUECKUE SBJICHUS,
COIIPOBOKAAIOIINE CBEpXTEeKyunue (a3oBble Nepexoipl B Tenuu-3 u renuu-4, pasimuue (a3oBbIX
IIEPEXOI0B B TPEXMEPHOM CIIy4ac M B HU3KOPA3MEPHBIX CHIIBHOKOPPEIUPOBAHHBIX CHUCTEMAX, TAKUX
KaK CBEPXTEKy4YUH Telui B OJAHOMEpHBIX KaHajlaX, CIIMHOBBIE LEMOYKU M JIECTHULBI U T.JA., 003e-
KOHJIEHCAallUsd B LIEJOYHBIX MeTajulax. Marepuan COIpOBOXKIAETCS 0030pOM HCTOPHUHM OTKPBITUS
ABIICHU, OMOIMOTpapUUECKUMH CCHUTKaMH, €CITH HE0OXO0IMMO, JOCTATOYHO JI€TAIbHBIM U3JI0KECHUEM
TEOPETUYECKUX MPEACTABICHH, MO BBIOOPOYHBIM TEMaM IMpeIaraloTcs IMOAPOOHO pa3o0paHHBIC
3a/1a4H.

1. IEJIN U 3ATAYA OCBOEHMSA YYEFHOU JJUCHUTLJIMHBI

O3HaKkoMJICHHE C COBPCMCHHBIMU B3ITISIIAMH HA AKTYaAJIbHBIC HpO6HeMBI (1)I/ISI/IKI/I TBEPAOIro
TCJIa, HMHTCHCHMBHO pPa3BUBACMLIC B IIOCICAHCC BpPEMs, Ha BOIIPOCHI COBpeMeHHOﬁ TCOpUU H
OKCIICpUMCHTA, Ha HauoOoee APKHUEC HAYYHBIC JOCTHUIKCHUA IMOCICIHUX 15-20 mer Ppa3BUTHA (1)H31/IKI/I
KOHACHCUPOBAHHOI'O COCTOSHMA.

2. MECTO YYEBHOM JUCIHUAILIMHBI B CTPYKTYPE OOII BO

JanHas AucHUIUIMHA CleayeT 3a KypcoM (a3oBbIX mnepexonoB. Ouaaercs, 4TO CTYIACHTHI
3HAKOMBI C SIBJICHUSIMU CBEPXIPOBOIUMOCTH U 3PpdexkToM Xoia B MeTauIax U MOJTYITPOBOTHUKAX.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IIVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcaibHble U(UIH) 001enpodeccuoOHaIbHbIE KOMIETEHIIUH:

Koa v HaumenoBanue
KOMIIETeHIIUH

KO}I N HAMMECHOBAHUE MHANKATOPA DOCTUIKCHUSA
KOMIICTCHIIUN

[IpodeccuonabHble KOMIIETEHIIMM B COOTBETCTBHHM C 3aadyaMH M OOBEKTaMH (00JIacTIMHU
3HaHUN) PO eCCUOHATBHON eI TeIbHOCTHU

3agaua O0bexT nin Konx n HaumeHnoBanue Kox u HaumeHoBaHue

npogecCHOHAIBHOM 00J1acTh 3HAHUSA npogeccHOHANLHOM HHAUKATOPA

nesiteabHocTH (3I1]1) KOMIIeTCHIIMH; JOCTHKEHHUA
OcHoBanue npogeccuoHaILHOIMI
(nmpodeccHoHANBHBIN KOMIIeTEHIIUH

cranaapt-I1C, ananus
onbITa)

Hay‘-IHO-I/ICCJ'IC,Z[OBaTCJ'ILCKI/Iﬁ

[IpoBenenne Hay4dHBIX
U aHAJIMTUYECKUX
HUCCIIEIOBAHUN 110

3anaHupOBaHHbIE
9TaIbl UCCIIEOBAHUS;
PE3yNIBTaTHI

[TK-20.1 [1] - Criocoben
NOJIb30BAThCS
OCHOBHBIMH

3-11K-20.1[1] - 3Hath
OCHOBHBIE
TEOPETUIECKHE MOJICITH




OTJEbHBIM pa3jenam
(aTamam, 3agaHUSIM)
TeMbl (IIPOEKTa) B
paMKax MpeaMeTHOU
obacTu 1o nmpouIIo
CHeTHaTN3alliy B
COOTBETCTBHH C
YTBEPKICHHBIMU
IJIaHAMHU U
METOTUKAMHU
UCCIIeIOBaHMM; yyacTue
B IIPOBEJICHUU
HaOJIIOEeHU U
U3MEPEHHU,
BBITIOJTHEHUH
IKCIIEPUMEHTA U
00paboTKe TaHHBIX C
HCIIOJIb30BaHUEM
COBpPEMEHHBIX
TEOPETUICCKUX
MOJICNCH,
IKCIIEPUMEHTAIBLHBIX
TaHHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHIA.

[IpoBenenne HaydHBIX
U aHAJTUTUYECKUX
HCCIEA0BaHUH 110
OTJENBbHBIM pa3jienam
(3Tamam, 3a1aHUSIM)
TeMBI (IPOEKTa) B
paMKax MpeaMeTHOU
o0J1acTH 1Mo npouITo
CrelHaau3aluu B

HaOJIIOeHUI U
U3MEPECHUM.

3arIaHMpPOBAHHBIE
ATarbl UCCIIEOBAHUS;
pe3yNbTaTh
HaOIIOACHUH 1
U3MEPEHUM.

TEOPETHYECKUMHU
MOJENIAMU (PU3UKU
KOHJICHCUPOBAHHOT'O
COCTOSIHUSI BEILIECTBA,
B3aUMO/ICHCTBUS
U3JIy4CHHUS C BEIIECTBOM
B KOHJCHCHPOBAaHHOM
COCTOSIHUH, MOJICTISIMH
(a30BBIX EPEXOI0B U
bu3uKu
CBEpXITPOBOMMOCTH,
HKCIEPUMEHTATBHBIMH
METOJIaMH UCCIIEOBAHHS
CTPYKTYPHBIX H
AIIEKTPOHHBIX CBOUCTB,
COBPEMEHHBIMU
JOCTHKCHUSIMH (DUUKH
CBEPXIPOBOJMMOCTH,
HOJIYTIPOBOTHUKOB U

IeTepPOCTPYKTYP.

Ocnosanue:
[TpodeccrnonanbHbIi
crangapt: 26.003

[TK-2 [1] - Cnocoben
KPUTUYECKH OLICHHBATh
MPUMEHACMBIC METOJJUKN
Y METOJIbI HCCIIEIOBAHUS

Ocnosanue:
[TpodeccnonanbHpIi
cranaapt: 26.003

bu3uKn
KOH/ICHCUPOBAHHOTO
COCTOSTHUSI BEIIECTBA,
MOJIeITN
B3aUMOJICUCTBUA
ONTUYECKOTO
U3ITyYEHUS C
BEIIIECTBOM,
KJIacCU(PUKAITHIO
(a30BBIX MEPEXOOB,
OCHOBHBIE
HKCIIEPUMEHTAIbHbIC
(bakKThl U IPUMEHEHUS
buzuKu
CBEPXIIPOBOJUMOCTHU U
KPUOT€HHOM TEXHUKH,
COBpPEMEHHBIE
JOCTYOKEHUS (PU3HKH
MOJIYTIPOBOTHUKOB U
reTePOCTPYKTYP;
V-I1K-20.1[1] - ymeTth
chopmynupoBaTh
TEOPETUUECKYIO U
MaTeMaTHYECKYIO
MOJIeJIb ISl U3y4aeMoi
3a1a4u (pU3UKU
KOHJICHCHPOBaHHOT'O
COCTOSIHUSI BEIIECTBA,
POBECTU
HEO0OXOUMBIEC PACUEThHI
BEJIMYMH U OLEHKU
apaMeTpoB;
B-TIK-20.1[1] -
BJIaJIETh OCHOBHBIMHU
TEOPETUYECKUMHU
MOJIETISIMU (PU3UKU
KOH/IEHCUPOBAHHOTO
COCTOSIHUSI BEIIECTBA,
B3aUMO/IeICTBUS
U3ITYYEHUS C
BEIIECTBOM, (DU3UKU
(a30BbIX IEPEXOIOB U
CBEPXIPOBOJIUMOCTH
3-T1K-2[1] - 3uath
METOAMKH OLIEHKU U
BBIOOpA METOJIOB
UCCIIC/IOBaHMSL.;
V-IIK-2[1] - YmeTh
KPUTHYECKH OIICHUBATh
pUMEHSIeMbIe
METOAMKH U METOJIbI
MCCIICIOBAHMS,




COOTBETCTBUH C
YTBEPKIACHHBIMU
IUTAaHAMH U
METOIUKAMH
HCCIICIOBAHMI; ydacThe
B IIPOBEJICHUU
HaOJIIOeHUl U
U3MEPEHHU,
BBIIOJTHEHU U
IKCIIEPUMEHTA U
00paboTKe JaHHBIX C

B-T1K-2[1] - Bragets
HaBBIKAMH OLICHKH
METOJIOB UCCIICJOBAHHS
110 BEIOpaHHBIM
KPHUTEPUSIM.

HCIIOJIb30BaHUEM
COBPEMEHHBIX
TECOPETHUCCKHUX
MoJeJeH,
OKCIIEPUMEHTAIIBHBIX
JTaHHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH.

IIPOM3BOICTBEHHO-TEXHOJIOTHUECKHIA
YdacTue B MeTo bl KOHTPOJIS [TK-9 [1] - Cnocoben 3-T1K-9[1] - 3uath
MOJIEPHHU3ALIIH KavecTBa HPOBOJINTE OCHOBHBIE METOIBI U
CYIIECTBYIOIIHX, MaTepUaioB, MaTeMaTHYECKOe 1 TPUHITHATIBI
pas3paboTke u IIPOIIECCOB U KOMITBIOTEPHOE MaTeMaTH4YeCKOro 1
BHEJIPEHUH HOBBIX MPOTYKIIHH. MOJICTTMPOBAHKE KOMITBIOTEPHOT'O
METOJI0B KOHTPOJIS 00BEKTOB, CHCTEM, MOJIETUPOBAHHS

KauecTBa MaTepuasos,
MIPOU3BOJICTBEHHO-
TEXHOJIOTHYECKUX
MPOLECCOB U TOTOBOM
IPOAYKIMH B cepe
BBICOKHUX U HAYKOEMKHX
TEXHOJIOTHH.

IPOLIECCOB U SIBJIICHHUN B
n30paHHOMN NpeIMETHON
o0nactu

OcHosanue:
[TpodeccuonanbHbIN
cranaapt: 29.004

00BEKTOB, CHCTEM,
MPOLECCOB U SIBJICHUI B
n30paHHON
IpeIMETHON 00JIacTH. ;
V-IIK-9[1] - Ymeth
MPUMEHSITh METOJIbI
MaTEeMaTHYeCKOro U
KOMITHIOTEPHOTO
MOJIETTUPOBAHUS
00BEKTOB, CUCTEM,
MPOLECCOB U SIBJICHUW B
n30paHHOMI
peaMeTHOM o0nacTy;
B-TIK-9[1] - Bnagets
HaBBIKAMU
MaTeMaTHIECKOTO U
KOMITBIOTEPHOTO
MOJICITMPOBAHUS
00BEKTOB, CHCTEM,
MPOLECCOB U SIBIICHUI

4. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHHUIIJIUHBI

Paznienbl yueOHOM TUCIMITIIMHBL, UX 00BEM, CPOKU U3YUYeHUs U POPMBI KOHTPOJIS:




Ne HaumeHnoBanue
1.1 pasaeia yueOHoi
JUCIUIIHHBI

Jlexknuu/ Ipaxr.
(cemuHuapswi )/
JlaGopaTopHble
padoThIl, yac.
O06s13aT. TeKyuuii
KOHTPOJIb (popma*,
Hemes)
MakcuMaJabHblil
0aJ1 3a pazgen™*
ATTecTanus
pasneaa (popma*,
HeJeJst)
HNuaukaropsbl
OCBOEHHUA
KOMIIETE€HI[HT

Henean

2 Cemecmp
1 | Yacrs 1 1-8 16/16/0

N
(63}

KA1

|
(00]

3-I1K-20.1,
V-1IK-20.1,
B-T1K-20.1,
3-I1K-2,
V-TIK-2,
B-TIK-2,
3-T11K-9,
V-IIK-9,
B-I1K-9
2 Yacts 2 9-15 | 14/14/0 25 KH-15 | 3-11K-20.1,
VY-1IK-20.1,
B-T1K-20.1,
3-T11K-2,
V-TIK-2,
B-TIK-2,
3-T11K-9,
V-TIK-9,
B-T1K-9

Hmoeo 3a 2 Cemecmp 30/30/0 50
KoHTpoJibHbIE 50 2 3-T1K-2,
Meponpusitusi  3a 2 V-TIK-2,
CemecTtp B-TIK-2,
3-T1K-9,
VY-IIK-9,
B-TIK-9,
3-11K-20.1,
V-I1K-20.1,
B-T1K-20.1

* — COKpaIlIleHHOe HauMEHOBaHue (OPMbI KOHTPOJIS
** — cymMMa MakCHMaJbHBIX OaioB JoibkHA ObITh paBHa 100 3a cemecTp, BKIIOYas 3aueT U
(nn) sK3aMeH

COKpaIJ_ICHI/IC HaUMEHOBaHUM (I)OpM TCKYIICTO KOHTPOJISA U aTTCCTAllUN pa3ACJIOB:

Oo6o03nauenue | [lonHoe HanMeHOBaHHE
K1 KoHnTpouns 1o uroram
C) DK3aMeH

KAJIEHIAPHBIN IIAH

| Henenu \ Tembl 3ansaTuii / Conepxanue \ Jlek., \ IIp./cem., \ JIao., \




qac. qac. qac.

2 Cemecmp 30 30 0

1-8 Yacts 1 16 16 0

1 Oo0b1unbIi 3¢ dexT Xosia. Bcero aynutopHsix 4acoB
OObrunsiii a3 dext Xomna. [Ipumenenne. Ciaydail cunpHorou | 2 |2 0
cnaboro nosst. [loHsTHE MarHUTHOM JAJIMHEL. JIByMepHBIi Ownutaiin
DIIEKTPOHHBIN ra3 0 | 0 | 0

2 et KBaHTOBBIN Y pexT XoJ1a Bcero ayuTOpHBIX 4acoB
Iensrit kBaHTOBBIN ekt Xoina. cTopus OTKpBITHS. 2 | 2 | 0
Teopernueckoe o0bsicHenue. KBantoBanue ypoBHei B Ounaiin
MAarHuTHOM I10JIE (HOI[yPOBHI/I JIaHz[ay). 0 | 0 | 0

3 J{po0OHblil kKBaHTOBBII 3¢ dexT Xosu1a Bcero ayuTOpHBIX 4acoB
JpoOGubIii kBaHTOBBIN A dekT Xoina. IcTopust OTKpBITHS | 2 ‘ 2 ‘ 0
COBPEMEHHOE COCTOsTHUE FKcIepuMenTa. Cuctema ypoBHEH B Ownnaity
niepBoii 3oue Jlannay. [lonarue JlagnuHOBCKOM KUAKOCTH KaK | ( 0 0
HOBOT'O COCTOSIHUS IBYMEPHOTO 3JIEKTPOHHOTO ra3a.

Teopernueckue U 3KCEPUMEHTAIIBHBIE UCCIIEI0BAHMS
npob6noro 3 dekra Xoia. DazoBbie MEPeXoabl "KPUCTAILIT
Burnepa - xxuakocts Jladauna". Uucnennoe MojenupoBaHue.

4 OO0bIuHbIE (HU3KOTEMIIEPATYPHBbIE) CBEPXIIPOBOIHUKH Bcero ayutopHbIX 4acoB
OObluHbIE (HU3KOTEMIIEPATYPHbIE) CBEPXIIPOBOJIHUKH. 2 | 2 | 0
Ucropuueckuii ouepk. OCHOBHBIE IKCIIEPUMEHTAIbHbIE Owunaiin
JAaHHBIE U TeopeTndeckue npeacrasiieHus. Teopus bKII u 0 0 0
teopus ['un3bypra-Jlangay-AbpukocoBa-I opskoro.

[IpenenbHble KPUTHUECKHE TEMIIEPATYPHI JUIsl 3JIEKTPOH-
(hOHOHHOTO MEXaHU3Ma.

5 BTCII Bcero ayiuTopHBIX 4acoB
Bricokoremneparypuslie ceepxnpoBoanuku (BTCII). Uctopus | 2 ‘ 2 ‘ 0
otkpsITus. OcHoBHBIE Kiacchl BTCIIL. Ocobennoctu u Ownnaiin
OTJIMYMS OT HU3KOTEMIIEpaTypHbIX coeuHeHn. OCHOBHBIE 0 0 0
9KCIIEPUMEHTHI.

6 BTCII Bcero ayauTopHBIX 4acoB
Bnusiaue naBnenus, oOnyueHus!, IpUuMecei, BHEIIHUX MOoJIeH 2 | 2 | 0
Ha BTCII. Kpucrammueckas ctpykrypa. Iddext Xoa. Owunaiin
da3oBble AUarpaMmbl. AHTH(EPPOMAarHUTHOE yropsigoueHue. | 0 0 0
Oc00EHHOCTH BUXPEBOTO COCTOSIHHSI.

7 Oco0eHHOCTH 2JICKTPOHHOI'0 CTPOCHMS, IOBEPXHOCTH Bcero aynuropHbIX yacoB
®epmu, nucnepeus Bo30yxaennii BTCIT 2 |2 |0
Oco6eHHOCTH 3IIEKTPOHHOTO CTPOCHMsI, oBepXHOCTh Depmu, | Onnaiin
nucnepcust Bo30yxaeHuid. JkciepumeHT. CUMMETpuUst 0 0 0
CBEpXIMPOBOSIIEH 11eny, s- 1 d-criapuBanue. O630p
teopernueckux mozaeneit BTCII. Monenu ¢ 3nekTpoH-

(OHOHHBIM MEXaHHU3MOM CIIapUBaHUSI.
8 Hedononnble MexaHU3MBbI CIAPUBAHMS HOCHTeJIel 3apsina | Beero aymTopHBIX 4acoB

B BTCII

HedoHnoHHbIE MEXaHU3MBI CITApUBAHUS HOCUTEINEH 3apsiia B
BTCII. "Cnunossie memku" Hlpuddepa u monens RVB
AHziepcoHa. DKCUTOHHBIN MexaHu3M. [[l1a3sMoHHas Moienb.
Monens Xa06apaa. OCHOBHBIE CBOMCTBA U IPUMEHEHHUE K
BTCII. t-J- Mmomens 1 MHOTO30HHASI MOJIETh DMEPH JJIS
mockocTy CuO?2 . TeopeTnyeckre v YUCICHHBIE

2 IE [0
Oumntaiin
0 0 0




uccnenosanus moaeneit BTCII. Metobl TouHO#M
nuaroHanuzanuu 1 Monre-Kapio. DkcnepuMeHTaIbHbIE
HaOmo1eHust ToBepXHOCTH Depmu u3 GOTOIMUCCHOHHBIX
CHEeKTpoB. YncieHHOe BOcCTaHOBIIEHHE 0000IIEHHON
IJIOTHOCTU COCTOSIHUH, IUCIIEPCUU KBA3UYACTHUIL U
SKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEN U3 JaHHBIX METOAA
Mowurte Kapio.

9-15 Yacts 2 14 14 0

9-10 H3o1on 3He Bcero aynutopHbIX yacoB
W3oton 3He - cBepxTeky4ast pepMu - KUIKOCTh. McTopus 4 | 4 [0
otkpeIThs. DddexT [Tomepanuyka. Tpu cBepxTekyuue daszpl. | Ounaiin
Teopernueckue npeacrasieHus. P-cnapusanue. ®asza 0 0 0
Anpepcona-Mopena u banssna-Beptxamepa. Cmecu 3He B
4He. YpoBHu AHJzipeesa.

11-12 | Bo3e-koHaeHcanus B ra3oBoii ¢paze Bcero aynutopHbIX 4yacoB
Bboze-konaencanus B razoBoii (haze. CiMH-TTOJIIPU30BAHHBIN 4 | 4 |0
BOAOPOJ. DKCIIEPUMEHTHI B IIETOYHBIX METaJlIax. Omnuaitn
CeepxHuskoe oxnaxaenune. Habmonenne 603e-koHIeHCcaTa. 0 0 0
TpexuacTuuyHas pekoMOMHaIMs U 3akoH "1/6". TpexMepHbIii u
JIBYMEPHBIH ra3- mpo0sieMbl KOHICHCALIUH.

13-14 | CBepxTeKy4ecTb KHIKOTO TeJIusl Bcero aynutopHsix 4acoB
HccnenoBanus NpOTEKaHKs KUIKOIO TEINs B TOHKUX 4 [ 4 |0
MOpUCTHIX KaHanax. da3oBbie nepexoasl "MOTTOBCKUI Omnuaitn
U30JISITOP - CBEpXTeKy4as xuakocTs'. HuskopazmepHas 0 0 0
cBepxTekydecTh. [Ipobnema cymiecTBoBanus (ha30BbIX
nepexonoB. Kpurepuu. [Ipumepsl. bozonnas monens
Xab6apaa. @a3oBble quarpaMMsl "'cBepXTEKydecTb - 603e-

CTEKJIO - MOTTOBCKHH n3075TOp". CBSI3b C IPYTUMHU MOJIEIISIMU.
CBepXTOKOBBIE COCTOSIHHUSI.
15 Kputepun ¢pazoBbix nepexoaos 1Jisi 0IHOMEPHbIX cucTeM | Beero aymmTopHeIX 4acoB

Kputepun (ha3oBbIX epexo10B /Ui OTHOMEPHBIX CUCTEM.
OcobenHoctu oiHOMepHOM cutyauuu. [lonstue o
peHOpManM3alMoHHO rpymnmne. TeopeTnueckue nucciea0BaHus
KpUTHYECKHX TOYeK B 0030HHOI Mojenu Xabbapaa.
CrniuHOBBIE LIENOYKH, IIOCKOCTH. AHU30TPOIIHBIE MOJEIN
I'eiizenbepra. @a3oBbie AUarpaMMbl. TpeyrojapHas peuieTka u
pemerka Karome. dazoBble nepexoibl B CIUH-1 07HOMEpHOH
MOACIN. MarauTHbIe MaKpOMOJICKYJIbI - HAHOMArHUThI.
CkaHupYyIOIMHUN TYHHETbHBIH MUKPOCKOIIL.

2 IE [0
Oumntaiin
0 0 0

COKpaIJ_ICHHBIC HaMEHOBaHUS OHJIAMH OIILIUM:

Oobo3nauenue | [loiHoe HanMeHOBaHME
OK DIIEKTPOHHBIN KypC

IIM IToTHOTEKCTOBBIN MaTepuan
I1I ITOTHOTEKCTOBBIE JIEKIIMU
BM Buneo-marepuansl

AM Aynno-marepuainsl

I1p3 IIpe3enTanuu

T TecTbl




5CM DJEKTPOHHBIE CITPaBOYHBIE MaTEPUAIb

nC NHTEepaKkTUBHBIN CalT

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

IIpy ocBOCHUM NAHHOW JUCLUILIMHBI OCHOBHYIO POJIb UIPAOT ayJAUTOPHBIEC 3aHATUSA, a TAKKE
caMocCTosiTeNIbHAasE paboTa CTYAEHTOB, 3aKJIIOYAIOIIASCS B BBINOJHEHUM JOMALIHMX 3aJaHud U
IIOBTOPEHUM paHee NpoiiieHHoro Marepuaia. i Toro 4roObl JaTh COBPEMEHHOE MOJI0KEHUE PU3UKU
KOHJICHCUPOBAaHHOI'O COCTOSIHUS, MPENYCMOTPEHO IIMPOKOE MCIOJB30BAHUE COBPEMEHHBIX HAyYHBIX
paboT ¥ myOJMKaAIMi MO JaHHOW TeMme, mnocemieHue Jradoparopuiit HUAY MUO®U. Pekomenmyercs
MOCEIICHNE CTY/IEHTAMH HAay4YHBIX CEMHUHApPOB U KOH(EPEHIH, B TOM yHcie npoBoauMbix B HUSAY
MUN®U, a Takke B IPYrUX MOCKOBCKMX YHUBEPCUTETAX U UHCTUTYTAX.

6. ®OH/I OHEHOYHbIX CPEIACTB

@OHJT OLIEHOYHBIX CPEACTB 0 JUCLUIUIMHE 00ECIIeUnBaET MPOBEPKY OCBOEHUS ITUIAHUPYEMBIX
pe3ynbTaToB oOyueHus: (KOMIETEHIMH M MX WHIMKATOPOB) MOCPEICTBOM MEPONPUATUN TEKYIIETO,
PYOEKHOTO U IPOMEKYTOUYHOTO KOHTPOJIS IO JUCLUILTUHE.

Cs3p Mexay GOpMUPYEMBIMH KOMIIETEHUIUSMU U (opMaMu KOHTPOJIS HMX OCBOCHHUS
MIpeJ/iCTaBjeHa B CeAyIoLIel Tadnuiie:

KOMHETCHHI/IH I/IH)II/IKRTOPBI 0CBOCHUSA ATTeCTaHI/IOHH()e MeEponpusiTue
(KII 1)

TIK-2 3-TIK-2 D, K-8, KI-15
V-TIK-2 D, KU-8, K1-15
B-TIK-2 D, K-8, K1-15

TIK-20.1 3-TIK-20.1 D, KU-8, K1-15
V-TIK-20.1 D, K1-8, K1-15
B-TIK-20.1 D, KU-8, K1-15

TIK-9 3-TIK-9 D, KU-8, K1-15
V-TIK-9 D, K1-8, K1-15
B-TIK-9 D, KU-8, K1-15

IIkaabl OeHKU 00pa30BaTeIbHBIX JOCTHXKEHHI

[IIkana KaXa0ro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKUT B mnpeaenax oT 0 10 yCTaHOBJIEHHOIO
MaKCHUMaJIbHOTO 0aJula BKIIOYMTENIbHO. MToroBast arrectanus no AMCUUIUIMHE oleHuBaercs no 100-
0ayUIbHOM IIKase W MpeAcTaBiIseT co0oi cyMMy OaioB, 3apabOTaHHbBIX CTYJEHTOM IPU BBIIIOJHEHUU
3aJlaHui B paMKax TEKYILEro ¥ MpoMeKyTOYHOTO KOHTPOJIS.

Ntorosas onieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIAEAYIOMIEH IIKAIOM:

Cymma Ouenka no 4-x 6aJUIbHOM 1IKAaJIe OT1merka o0 3a4erte Ouenka

0aJI0B ECTS
90-100 5 — «omauunoy A
85-89 B
75-84 | 4— «opouto» Gareno» C
70-74 D




65-69

60-64 3 — «yoosremeopumenbHo»

nalfes!

Huxe 60 | 2 — «neyoosnemsopumenbHoy «He 3a4reHO»

OrneHka «OTJIIMYHO» COOTBETCTBYET INIyOOKOMY M ITPOYHOMY OCBOCHMIO MaTepualia IporpaMMel
o0yyJaroImuMcsi, KOTOPbIM MOCIEeI0BATENbHO, YETKO U JIOTMYECKH CTPOMHO H3J1araeT CBOU OTBETHI,
YMEET TECHO YBA3bIBATh TEOPHIO C MPAKTHUKOW, HUCIOIb3YET B OTBETAX MaTepualibl MOHOrpaduyecKoi
JIUTEPATYPHI.

OHCHKa «XOpOoI1Io» COOTBETCTBYCT TBEPAbIM 3HAHUAM MaTcpHalia 06y‘IaIOH_II/IMC${, KOTOpBIfI
rpaMOTHO U, I10 CYICCTBY, U3JIaracT CBOU OTBCTLI, HC NOMYCKasa CYIICCTBCHHBIX HETOYHOCTEH.

OHeHKa «KYOOBJICTBOPUTEIIBHO» COOTBETCTBYCT 6330BOMy YPOBHIO OCBOCHHUA MaTcpuaia
O6y‘{aIOIHI/IMC$I, IIpy KOTOPOM OCBOCH OCHOBHOM MaTepuajl, HO HEC YCBOCHBI €ro ACTAJIM, B OTBCTAX
NPUCYTCTBYHOT HCETOYHOCTH, HCAOCTATOYHO IIPABHUIIbHBIC (bOpMYJ'II/IpOBKI/I, HapyuieHu;g JIOTHYECKOH
IIOCJICIOBATCIIbHOCTH.

OTMeTKa «3a4TeHO» COOTBETCTBYET, KAK MHUHMMYM, 0a30BOMY YPOBHIO OCBOCHHUS MaTepHalia
MPOrpaMMBbI, TMPH KOTOPOM OOyYarouuiicss BiajeeT HEOOXOIWMBIMH 3HAHUSIMH, YMEHUSIMH U
HaBBIKAMH, YMEET NPHUMEHSTh TEOPETHYECKUE TMOJIOKEHUS U1l PEIICHHUS THUIOBBIX MPAKTHYECKUX
3a7a4.

O1LeHKY «HEYIO0BJIETBOPUTEIBHO» / OTMETKY «HE 3a4TE€HO» MOIy4aeT 00yyarolunics, KOTOPbIH
HE 3HaeT 3HAYUTENIbHON YacTH MaTepuaia nporpamMmmsbl, JOMYCKAET B OTBETAX CYLECTBEHHbIE OILINOKH,
HE BBINOJIHUI BCE 00s3aTesIbHBIE 33JaHUs, IPEIyCMOTPEHHble nporpammoi. Kak mpasuiio, Takue
o0yyJaromuecst He MOT'yT MPOJIOJDKUTE 00ydyeHue 0e3 JONOTHUTENbHBIX 3aHATHH.

7. YYEBHO-METOJIMYECKOE U HTH®OPMAIIMOHHOE OBECTIEYEHUE
YYEBHOM JUCHUIIIAHBI

OCHOBHAA JIMTEPATYPA:

1. 538.9 T41 Bo30yxneHne B AByMEPHBIX CUJIbHOKOPPETNPOBAHHBIX AIEKTPOHHBIX U AJIEKTPOHHO-
JBIPOYHBIX cUCTeMax : Kypc Jekuuid, Tumodees B.b., MockBa: U3natensckuii nom MOU, 2014

2. 9" K31 Metoast Monte-Kapmno nns pusundeckux cuctem : yuebHoe nocooue, Kpacasun A.B.,
Kamypuukos B.A., Mocksa: HUAY MU®U, 2015

3. DU K31 Meronbl TOUHOM AMAaroHaau3aluy B KBaHTOBOU (usuke : yueOHoe nocodue, Kpacasun
A.B., Kamypnukos B.A., Mocksa: HUAY MU®U, 2015

4. 91 K 29 MopenpHbI€ OAX0/IbI K MATHETU3MY JIBYMEPHBIX 30HHBIX cucTeM : , Mromes I1. A.,
Karanun A. A., Upxun B. YO., Mocksa: ®uzmatiut, 2012

5. 538.9 C24 CrepxrtekydecTb U 003e-KOHEHCAUs | yaeOHOe mocodue i By3oB, MaiimucTtos A.U.
[u 1p.], MockBa: MU®U, 2008

6. O K31 CoBpemMenHsbie TpoOsieMbl PU3NKH KOHACHCUPOBAHHOTO cocTOsiHUS : , KpacaBun A.B.,
Kamypuukos B.A., Mocksa: MU®U, 2008



7.539.2 K31 CoBpemennsie mpobiemMbl ¢pusnku TBepaoro tena Y.1 Llensbiit 1 qpoOHBIN KBaHTOBBIE
addexThr Xomna, Kamypuukos B.A., Mocksa: HUAY MUOU, 2011

8. OU K12 Teopernueckas dusuka tBepaoro tena : , Codakun B.H., Karan 10.M., Usnmues C.B., M.:
MUDU, 2009

9. 538.9 K12 ®uznka MakpoCKOITMYECKHUX KBAHTOBBIX CUCTEM : KypC JICKIIHI; ceMuHaphl, Karan
M.IO., Mocksa: U3narensckuii jom MOU, 2014

JNOITOJIHUTEJIBHASA JIMTEPATYPA:

1. 53 K31 KBaHTOBbIE CHIIbHOKOPPEINPOBAHHBIE CUCTEMBI: COBPEMEHHBIE UNCIIEHHBIE METO/IBI :
yaeOHoe nocodue juist By30B, Kpacasun A.B., Kamrypaukos B.A., Mocka: MU®U, 2007

2. DU K31 KBaHTOBBIE CUIIBHOKOPPEIUPOBAHHBIE CUCTEMbI: COBPEMEHHBIE YHCIICHHBIE METO/IBI :
yuebHoe nocobue st By3oB, Kpacasun A.B., Kamrypuukos B.A., Mocksa: MU®DU, 2007

3. 01 A 76 MarHuTHbI€ U 3JIEKTPUYECKHE CBONCTBA CUJIbHOKOPPEINPOBAHHBIX MarHUTHBIX
MIOJTYTTPOBOTHUKOB C YETHIPEXCIUHOBBIM B3aHMMO/ICHCTBHEM U C OPOUTAIBHBIM YIIOPSJOYCHHUEM :
yuebHoe nocobue, Arecuun C. C., MockBa: ®usmarnut, 2013

4. DU K31 CoBpemennsbie podiemsl ¢pusnku Bepaoro tena Y.1 Lensiii u 1poOHbI KBAHTOBEIE
a¢ddexto Xomna, , M.: MUDU, 2001

5.539.2 K31 CoBpemennsle npodieMsl pusuku tBeporo rena Y.2 BeicokoremneparypHas
cBepxnpoBoauMocTs, Kamypuukos B.A., Mocksa: MU®U, 2002

6. OU 3 94 D¢pdext Xomna B repMaHuy, JETHPOBAHHOM 30J10TOM : JIabopaTOpHBIN MPAaKTUKYM,
[MopnuBaeB A.U. [u np.], Mocksa: HUAY MUDU, 2020

I[MTPOI'PAMMHOE OBECITEYEHHUE:

CrienmanbHOe IporpaMMHoe obecriedeHrne He Tpedyercs

LMS U UHTEPHET-PECYPCBI:

1. caiit xadeapsr Ne70 HUAY MUDU (http://kaf70.mephi.ru/)
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHAJILHO-TEXHWYECKOE OBECIMEYEHMWE YUYEBHOW
JUCLUIINHBI

CrennanbHOE MaTepUaTbHO-TEXHUYECKOE 0OecriedeHrne He Tpedyercs

9. YYEBHO-METOAUYECKHUE PEKOMEHJALIUU U1 CTYAEHTOB



Janubiii  Kypc [MaéT COBpPEMEHHBIM B3TJIAJ Ha TOCIEIHUE JOCTIKCHHS B (pu3uke
KOHJICHCUPOBAHHOTO cOCTOsIHUS. OKHUIaeTCs, YTO 110 UTOTaM M3yUYEHHUsl JAHHOTO Kypca CTYJEHT yMEET
(dhopMyIIMpOBaTh U UCHOIL30BATh MOCIEIHNE JaHHBIC 10 KBaHTOBOMY 3 dekTy Xoita, 1Mo meaomy u
IpoOHOMY KBaHTOBaHUIO B TIEpBOM 30HE JlaHmay B CHIbHOM MarHUTHOM Tojie. Mimeer mpejcraBiieHne
0 MarHUTHOMW JUTHHE, O KPUTEPUHU CUIIHHOTO U c1aboro moiist. 3HaeT Pu3uKy JTadInHOBCKOM KUAKOCTH
Y BUTHEPOBCKOI'O KpUCTAJLIA.

3HaeT OCHOBHBIE JKCIIEPUMEHTBI 1O  BBICOKOTEMIIEPATYpHOH  CBEPXIPOBOAUMOCTH,
KJIaCCU(UKALIMIO BHICOKOTEMIIEPATYPHBIX CBEPXIIPOBOJHUKOB. IMeeT mpeacTaBieHue o (pOHOHHBIX U
HedoHoHHBIX MexaHu3Max onucanuss BTCII u uucnenHbx moaxojax. YMeeT MpoAeMOHCTPUPOBATD
pa3nuuus  BBICOKOTEMIIEPATYPHBIX M HU3KOTEMIIEPATYPHBIX  COCIMHEHUH, OCOOCHHOCTH
SKCIIEPUMEHTA.

[To cBepxTekydecTd © 003€-KOHIEHCAIIMM 3HAET OCHOBHBIC OSKCIICPUMEHTBI, HCTOPHUIO
OTKPBITHS, BEIIECTBA, B KOTOPBIX HAOTIOAIOTCS ATH KBAHTOBBLIC SIBIICHUS, YCIOBHS IPOBEICHUS
skcriepuMenTa. [lpu u3ydeHun warepuania HEOOXoAMMO oOpaliath BHHUMAaHME HAa OCHOBHBIC
TEOPETHUYECKUE NIPEICTAaBICHUS, TEOpHIO JlaHaay CBEpXTEKy4eCTH, KPUTEPHUHU.

[Io Me30CKONUYEeCKMM M HaHOCHCTEMaM — 3HaTh SIBJICHUS OJHOMEPHON CBEpPXTEKYYECTH,
OJTHOMEPHBIX (Pa30BBIX MEPEX0/ax, MOHUMATh pa3MEpPHOE KBAaHTOBaHHE U (DU3MYECKHE SIBICHUS, K
KOTOPBIM OHO TPUBOJIUT.

10. YYEBHO-METOJIUYECKHWE PEKOMEHJIAIIVMM JIJIS1 TPENIOJABATEJIEA

HeoOxonnMo mokaszath CTyA€HTaM COBPEMEHHBIE B3IJISIbI HA (PU3UKY KOHJEHCHUPOBAHHOTO
COCTOSIHMSI, HA COBPEMEHHBIN DKCIIEPUMEHT U TEOPETUUECKUE MPEICTABICHUS.

Crnenyer ydecTb, YTO KypC OINHpAEcTCs Ha Marepual CIEAYIOIUX AUCLUILIMH, YUTAeMbIX
CTyieHTaM (PU3UKO-MaTEeMaTHYEeCKUX CHEIHMaTbHOCTEeH: KBAHTOBAs MEXaHHKa, TEOPUsl BEPOSATHOCTEH,
cTaTUCTHYecKas (pu3MKa U TePMOJMHAMUKA, TEOpETHUYECKast U IKCIIEpUMEHTaIbHAas (PU3MKa TBEPAOro
Tena, pu3uka (pa3oBbIX NEPEX0/10B B KOHICHCUPOBAHHBIX CPeaxX, MAarHUTHbIE CBOMCTBA TBEP/IBIX TEJ.

Jlis yCHeumHoro OCBOCHHUsS JAUCHUILIMHBI HEOOXOAMMBI 3HAaHUS MO KypcaM oOuie (u3uku u
CHelHaIbHbIM (Qu3nyecKkuM aucuuminHam. HeoOGxoaumo ymerbh padoTaTth C oneparopaMmu, pemarb
3aJladyd Ha COOCTBEHHbIE 3HAUEHHWs, 3HATH Aalmapar BTOPUYHOTO KBAaHTOBAHMS, OCHOBHBIE THIIbI
KBaHTOBOM CTAaTUCTUKH, TepMOoAMHAMUKY. HeoOxoaumo opueHTHpoBaThCs B 3ajadax (U3MKU
TBEPAOIO Tela, B KPUCTAIMYECKUX pelleTKax, B (POHOHHON M 3JIEKTPOHHOW MOJCHUCTEME TBEPJIOTO
TeJa, B MArHUTHBIX CBOMCTBAX, B (Da30BBIX Mepexojax U pU3MKe CBEPXIPOBOIUMOCTH.

[Tpu u3nokeHUMM MarTepuana Kypca CleAyeT HpeICTaBUTh OCHOBHbIE OO30pHBIE JaHHBIE IO
HKCHEPUMEHTY U TEOPHH LIEIO0T0 U IPOOHOTr0 KBaHTOBOro 3(h(ekra Xosuia, pacckazaTh O KBAHTOBAaHUU
B MarHUTHOM II0JI€, O IJIOTHOCTU COCTOSIHUM M OCOOCHHOCTSAX ABYMEpHOW cuTyaruu. JlaTh moHsATHE
MarHuTHON AnuHbL. [lomydyuTh OCHOBHOE COCTOsSIHHME — JIA(DIMHOBCKYIO JKUIKOCTh, paccKazaThb O €€
cBoiicTBax. JlaTe nmpeacTarieHue o pazoBOM Mepexoae — BATHEPOBCKON KPUCTATUTU3AIUH.

Crnenyer omnmcarb OCHOBHBIE pe3yJibTaTbl MCCIEIOBAHWM IO BBICOKOTEMIIEPATYpPHBIM
CBEPXITPOBOJHHKAM, OO30pHO pPacCMOTPETh OCHOBHBIE MOJEIH, IPETEHIYIOIIMEe Ha ONMCAaHUE
MeXaHu3Ma MpuTsHkeHuss Hocutenei 3apsga B BTCII, kak ¢ononnble. Tak u Hed)OHOHHBIE
MexanuzMbl. Heobxomumo mpenctaButh kinaccudukanuio BTCII, kpucramimyeckue CTpYKTYpHI,
BIMsIHME MpuMecei, naBineHus. Crenyer pacckazaTb 00 OCOOEHHOCTSIX 30HHOW CTPYKTYpHI, 00
aHOMAJIUSAX CBEPXIPOBOJIAIINX MTAPAMETPOB, 00 YMCICHHBIX pacyeTax.

HeoOxoaumo paccMOTpeTh OCHOBHBIE (DU3HUECKUE SIBICHUS, COIPOBOXKIAOIINE CBEPXTEKYUHE
(dazoBble mepexoabl B TeIuu-3 U reiauu-4, onucaTrh JIBYXKUIAKOCTHYIO Mojenb JlaHmay M moaxomsl



banbsina-Beprxamepa u Annepcona-Mopena. Cieayer onucarh SIBJICHUE KBAHTOBAHUS LUPKYJIALUH,
BHUXPEBBIC CTPYKTYPBI, OC3UCCUITATUBHOE MPOTEKAHUE KUKOCTH, (Da30BBIE TUATPAMMBI.

CrnenyeT oOpaTuTh BHUMaHHE Ha paznudue (Da30BBIX MEPEXOJ0B B TPEXMEPHOM CiIydac U B
HU3KOPAa3MEPHBIX CHJIBHOKOPPEIUPOBAHHBIX CHUCTEMaX, TaKUX KaK CBEpPXTEKyuyud Treiaudl B
OTHOMEpHBIX KaHamax. CienyeT MoapoOHEee OCTAHOBUTHLCSA Ha CIMHOBBIX IIEMOYKAX M JICCTHUIAX U
T.J., ONKUCaTh 003e-KOHICHCAIINIO B IIEJIOYHBIX METaNIaX B YCIOBUAX MarHUTO-ONTHYECKOM JOBYIIKU
IIPU CBEPXHU3KUX TeMmIepaTypax. Marepuan o0s3aTeIbHO COMPOBOIUTH 0030pOM UCTOPUU OTKPBITHUS
SIBJICHUH, ONOIMOrpad) MuECKUMH CCHUITKAMH.

ABTOpP(BI):

KamrypuukoB Biagumup AnatonseBud, 1.¢.-M.H.,
npodeccop



