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1. HEJIX OCBOEHUA

1.1 | O3HAKOMHTH CTYAEHTOB C PA3BUTHEM IIPEICTABICHUI 00 3JIEKTPOHHOH CTPYKType TBEPABIX Tel. HayunTs cTyaeHTOB
aHAIM3UPOBATh YKCIEPUMEHTAIIbHbIE JaHHBIE HA OCHOBE COBPEMEHHOM 3JIEKTPOHHON TEOPUHU TBEPABIX TeIl.

2. MECTO B CTPYKTYPE OBPA30OBATEJIbHOM ITPOT'PAMMBI

Bbnok OIT: b1.B

2.1 TpebGoBanus K npenBa]PnTenbnoﬁ MOATOTOBKE 00y4aI01Ierocsi:

2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE TAHHON JUCHHUIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npeauIecTByoIee:

2.2.1 |Electron Theory of Metals / DnekTpoHHast TEOpUS METAJIIOB

2.2.2  |Modern Quantum Physics of Solids part 2/ KBanToas ¢usuka TBepIoro tena, 4actb 2

2.2.3  [Scientific research / HayuHo-uccienoBaTenbckas IpakTuka

2.2.4 | Technology and Materials of Quantum Electronics / TexHonoruu 1 MaTepuais! KBAHTOBOH 3IEKTPOHUKI

2.2.5 |Modern methods of atomistic simulation / CoBpeMeHHBIE METOBI ATOMHCTHYECKOTO MOJICTUPOBAHUS

2.2.6 |Physics of Low Dimensional Systems / ®u3nka HU3KOpa3MEpHBIX CHCTEM

2.2.7 | CBepxmpoBOASAIINE LTI 1 KyOUTHI

2.2.8 |Master's Thesis / [IpexauruioMHast IpaKTHKa

2.2.9 |IoaroroBka K mpomuexype 3alIUThl U 3aIUTa BEITYCKHONW KBAMN(HKAIIMOHHOH PadoTHI

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIUAMHA

YK-6: CniocoGeH onpeiesisiTb H Peajin30BbIBATH NPHOPUTETHI COOCTBEHHOI 1eATEJILHOCTH H CIIOCOOBI ee
COBEpPIICHCTBOBAHNS HA OCHOBE CAMOOIEHKH, YIaCTBOBATh B 00y4eHHH HA NMPOTSKEHNHN BCel JKU3HH

3HaTh:

YK-6-31 OcHOBHBIC (pH3HYECKHE TPUHIIUIIBI COBPEMEHHOH JIEKTPOHHON TEOPHUH TBEPABIX T,

YK-6-32 OcHOBHBIE (pU3HIECKHE TPUHINIIEI COBPEMEHHOMH JIEKTPOHHON TEOPHH HOPMATBEHBIX METAJUIOB M CBEPXIIPOBOTHHUKOB,;

YK-6-33 OcHOBHBIE 331241 U TPOOJIEMBI COBPEMEHHOM AJIEKTPOHHON TEOPHH TBEPABIX TET;

YK-1: Cnocoben OCYIIECTBJIATH KpI/ITI/l‘leCKI/Iﬁ AHAJHU3 HOBBIX M CJI0KHBIX WHKCHCPHBIX 06'I>EKTOB, nmpoueccoB U CHCTEM B
MEXKIUCHUIIIMHAPHOM KOHTEKCTE, l'lpOﬁJ'leMHbIX chyaunii Ha OCHOBE CUCTEMHOI0 Imoaxoaa, BblﬁpaTb U NPUMECHUTH
HauoboJ1ee NOAXOAAIINE U AKTYyaJIbHbI€ ME€TOAbI U3 CYHICCTBYIOIIUX AHATUTUYECCKUX, BBIYHCIUTEC/IbHBIX U
IKCIIEPUMEHTAJIbHBIX METOA0B UJIH HOBBIX U HHHOBALITMOHHBLIX ME€TOA0B, BblpaﬁaTblBaT]) CTpaTeruro neiicTBUi

3HaTh:

VK-1-31 OcHOBHBIE TEXHOJIOTUYECKHUE HAIIPABICHUSA A7l IPUMEHEHUI COBPEMEHHOMU 3JIEKTPOHHOI TEOPUU TBEPABIX TEIL.

IIK-1: Cnoco0en npoBoAUTHL padoThl 10 00padoTKe U AHAJIM3Y HAYYHO-TEeXHUYECKOH HHPOPMAIMHU U Pe3yJIbTATOB HAYYHBIX
HCCJIe0BAHMIL B 00/1aCTH KBAHTOBO# (pu3nku

YMmerb:

[IK-1-Y1 HarnsaHo npencTaBuTh pe3ynbTaThl CBOeH pabOTHI;

ITK-1-Y2 HaxoauTh HOBbIC MaTEMAaTHIECKHE METOIBI PEIICHHS 3a1a9 (PU3UKHA TBEPIOTO Tela.

[IK-1-¥Y3 Hcnonp3ys nHTEpHET WiIn OMOINOTEKy, OBICTPO 1 3(h(hEKTHBHO HAXOAUTH COBPEMEHHBIE HAYIHBIC CTATHH, 0030PhI MITN
CIICLMAIbHYIO JINTEPATypy IO 3aJaHHOW 00JIaCTH WK KOHKPETHOM npodiemMe GU3HKH KOHAEHCUPOBHHOTO COCTOSTHHUS;

YK-6: CniocoGeH onpenejsiTh H peaaTn30BbIBATh NIPUOPHTETHI COOCTBEHHON JefiTeJbHOCTH H crIOco0bI ee
COBEPIIEHCTBOBAHNUS HA 0CHOBE CAMOOLIEHKH, YJACTBOBATH B 00y4eHHH HA NMPOTS:KEHUH Beeil JKU3HI

YMmerb:

VK-6-Y2 Ananu3upoBaTh SKCIIEpUMEHTAIbHbIE JaHHBIE Ha OCHOBE TEOPHH (PU3UKH TBEPAOTO TENa;

YK-1: Cnocoben OCYIIECTBJIATH KpI/ITI/l‘leCKI/Iﬁ AHAJHU3 HOBBIX M CJI0KHBIX HWHKCHCPHBIX 06'I>EKTOB, nmpoueccoB U CHCTEM B
MEXKIUCHUIIIMHAPHOM KOHTEKCTE, l'lpOﬁJ'leMHbIX chyaunii Ha OCHOBE CUCTEMHOI0 Imoaxoaa, BblﬁpaTb U NPUMECHUTH
HauboJ1ee MOAXOAAIINE U AKTYyaJIbHbI€ ME€TOAbI U3 CYHICCTBYIOIIUX AHATUTUYECCKUX, BBIYHCIUTEC/IbHBIX U
IKCIIEPUMEHTAJIbHBIX METOA0B UJIH HOBBIX U HHHOBALIlMOHHBLIX ME€TOA0B, BblpaﬁaTblBaT]) CTpaTeruro neiicTBUi

YMmerb:

YK-1-Y1 BribupaTs HOBBIC 3aJa4H UCXOAS U3 OIyOJIMKOBAaHHBIX B HAYTHOW IIEPHOHUKE CTATEH;




YK-6: CniocobeH onpee/siTh 1 peain30BbIBATh IPHOPUTEThI COOCTBEHHOI 1eATEILHOCTH U CIOCO0BI ee
COBEPIIEHCTBOBAHNSI HA 0CHOBE CAMOOLIEHKH, YJACTBOBATH B 00y4eHHH HA NMPOTSKEHUH BCeil KU3HI

YMmerb:

YK-6-Y1 Unrats yueOHYyI0, CIIPaBOYHYIO H CIICIMANBHYIO JJUTEPATYpPy IO (PU3UKE TBEPABIX TeJl, HOHMMATh U MPABIIIHHO
UHTEpIPETUPOBATh NIPOUUTAHHOE;

IIK-1: Cnoco6eH npoBoAuTHL PadoThI M0 00padoTKe U AHAIN3Y HAYYHO-TEXHHYeCKOoi HH(OPMAaLUH U Pe3yJIbTATOB HAYYHbBIX
HCCJIe0BAHMIE B 00/1aCTH KBAHTOBO# (pu3uku

Baagern:

[IK-1-B1 IIpeactaBuTh pe3ynbTaTsl CBOEH pabOTHI B BUIE HATMIAJHOTO TEKCTA MM YCTHOM Mpe3eHTalllH, HCIONb3ys CTaHJapTHEIE
nakeTsl porpamm (Hanpumep, WORD u PowerPoint);

YK-1: Cnocoben OCYyHIECTBJIATH KpI/ITI/l‘leCKI/Iﬁ AHAJIU3 HOBBIX U CJI0KHBIX HHKEHEPHBIX Oﬁ'BEKTOB, nmpoueccoB U CUCTEM B
MEXKIUCHUIIMHAPDHOM KOHTEKCTE, HpOﬁJ]eMH])IX chyaunﬁ HA OCHOBE¢ CMCTCMHOI'0 IMoaxoaa, BblﬁpaTb U NPUMCHUTH
HauoboJ1ee MOAXOAAIINE U AKTYyaJIbHbIC¢ METOAbI U3 CYHICCTBYIOIUX AHATUTUYECCKUX, BBIYHCIUTEC/IbHBIX U
IKCIIEPUMEHTAJIbHBIX METOA0B UJIM HOBBIX U MHHOBALITMOHHBLIX ME€TOA0B, BblpaﬁaTblBaT]) CTpaTeruro neiicTBuii

Baanernb:

VK-1-B1 OcHOBHBIMU METOZAMH YUCIEHHOTO U aHAJIMTUYECKOTO pacuyeTa OCHOBHBIX TEPMOAJIEKTPUYECKUX CBOMCTB TBEPABIX TEII;

YK-6: Cnocoden OoNpeaeifATh U Pean30BbIBATh IPUHOPUTETHI CcOOCTBEHHOIT JACATCIbHOCTH H CIocoobl ee
COBEPIICHCTBOBAHUN HA OCHOBE CAMOOLICHKH, YHAaCTBOBAThH B 06yqe1-mn Ha MPOTHKCHHUHA BCeil JKM3HU

Baagern:

YK-6-B2 HaBbIkamMu IpeCTaBIATh OCHOBHBIE TEOPETHUECKIUE TIOJIOKEHHS 10 3aJaHHON TeMe;

VK-6-B1 IIpumeHsTH Ha IPaKTHKE HABBIKUA CAMOCTOSTEIIBHOM PaOOTHI C IUTEPaTypOH sl MOMCKA HH(POPMAIIMHU O MTOHATHSX,
TEpPMUHAX, 33][a4aX U MpodiieMax, OOBSICHEHUS UX PEIICHUS B TPAKTHUECKAX CUTYAIUSX;

4. CTPYKTYPA U COJAEP)KAHUE

Kox HaunmenoBanue pa3nenoB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [Ipumeuanne KM Brinosn
3aHATHSA TeM /BUJ 3aHATHS/ / Kypc HHIUKATOPHI H L. sieMble
KOMIeTeHIUI pecypcsl padoTsI

Pa3nen 1. BBenenne u
0a3oBblie 3HaHHUsA. OCHOBBI
CTATHCTHYECKOH QU3NKH U
Teopus

Bo3MyueHuii. /Introduction
and basic knowledge.
Fundamentals of statistical
physics and perturbation

theory.

1.1 Beenenue u 6a30Bbie 3HAHUS. 1 1 YK-6-31 [IK-1- | JI1.1 JI1.2
OCHOBBI CTATHCTUYECKOM y2 JI1.1J12.3
(busnk 1 Teopus JI2.5713.1
Bo3MyIeHni. /Introduction 21
and basic knowledge.

Fundamentals of statistical
physics and perturbation
theory. /JIex/

Paznen 2. CTpykTypa n
yHpyrue cBOMcTBa
KpucTaioB /Structure and
elastic properties of crystals

2.1 Kpucrannuueckas CTpykrypa 1 1 YK-6-31 YK-6- J1.1
1 METOJIBI €€ 32 VK-6-33 T[IK JI1.2J12.5
nccnenosanus. /Crystal -1-y2 21

structure and methods of its
research. /Jlex/

2.2 Kupaxue kpucTauisl u 1 1 VK-1-Y1 VK-6 JI1.1
kBasukpuctawisl /Liquid -V1 IIK-1-Y2 JI1.2J13.1
crystals and J2.1J12.2
quasicrystals /JTex/ JI2.3 J11.1

J2.5

Ol




23

THITBI CBSI3U B TBEPIBIX
tenax /Bond types in
solids /JTex/

YK-6-31 YK-6-
32 VK-6-33 IIK
-1-y2

J1.1
JI1.2J12.5
€]

2.4

Ynpyrue cBoiicTBa
KPUCTAJIIOB (KIacCHYecKas
Teopust yrpyroctH) /Elastic
properties of crystals
(classical theory of
elasticity) /IIp/

VK-6-B1 IIK-1
-y2

J1.1
JI1.2712.2
J2.5

2.5

®ononsbl. 1x xnaccupukanums
1 3aKoH jqucrepcuu /Phonons.
Their classification and
dispersion law. /TIp/

YK-6-33 YK-6-
B2 IIK-1-Y2

1.1
JI1.2J12.5

Pasgea 3. TemioBblie 1
3JIEKTPU4YeCKHe CBOMCTBA
audjiekTpukos /Thermal
and electrical properties of
dielectrics

3.1

TermnoeMKoCcTs HIeaTbEHBIX
KPHCTAJJIOB AUDJICKTPUKOB.
Mopnenu [lebas u
Oinnrreiina /Heat capacity of
ideal dielectric crystals.
Debye and Einstein

models /TIp/

VK-6-31 YK-6-
32 YK-6-33 YK
-6-B1 I1K-1-Y2

J1.1
JI1.2J12.5
01

32

TeronpoBoIHOCTH
UJICATTbHBIX KPUCTAIIOB
nmuanekrpukoB /Thermal
conductivity of ideal
dielectric crystals /JIex/

YK-6-31 YK-6-
32 VK-6-33 TIK
-1-y2

1.1
JI1.2J12.5
€)!

33

TeroeMkocTh 1
TEIJIONPOBOJHOCTh
aMOP(HBIX TeN U
kBa3ukpucrawios /Heat
capacity and thermal
conductivity of amorphous
bodies and

quasicrystals /JTex/

VK-6-31 YK-6-
32 YK-6-33 IIK
-1-y2

J1.1
JI1.2J12.5

34

Juaexrpudeckas
BOCIIPUMMYHUBOCTb
n30JTOpOB. Pasnnuneie
BKJIQJIBI B IMAJICKTPUICCKYIO
BOCIPUMMYHBOCTD U HX
4aCTOTHAS

3aBucuUMOCTb /Dielectric
susceptibility of insulators.
Various contributions to the
dielectric susceptibility and
their frequency

dependence /JTex/

VK-6-V1 VK-6
-Y2 IIK-1-V2

J1.1
JI1.2J12.5
01

Pasnen 4. DinekTpoHHbIE
CBOIiCTBA HOPMAJbHBIX
MetaJj10B /Electronic
properties of normal metals

4.1

Beiposkaennsiii raz @epmu.
Ero rennoemkocts. McTopus
pa3BUTHS O0JIACTH: TEOPUHU
Hpyne u

3ommepdennaa. /Degenerate
Fermi gas. Its heat capacity.
History of the development of
the region: theories of Drude
and Sommerfeld. /JIex/

VK-6-31 VK-6-
32 VK-6-33 IIK
-1-¥3

JI1.1J11.2
JI2.1J13.1
J2.5
€]




4.2

ONeKTpoHkI B
KPUCTAIUTMIECKOH PEeIIeTKE U
MX 3aKOH JAWCIIEPCUH B
OPUOTHKEHHUSX CHIBHOU U
cinaboit csa3u. Teopema
bnoxa. IloBepxHOCTH
®epwmu. /Electrons in a crystal
lattice and their dispersion
law in strong and weak
coupling approximations.
Bloch's theorem. Fermi
surface. /IIp/

YK-6-31 YK-6-
32 YK-6-33

J1.1
JI1.2J12.1
J2.5

43

SIBneHus mepeHoca B
Metaiax. Kuneruueckoe
YpaBHECHUE JIJIsI DIICKTPOHOB B
MeTallIax.
DJEeKTPONPOBOHOCTH U
TEIIOMPOBOJHOCTH METAJIIOB
U MX TeMIEPATYPHBIC
3aBUCUMOCTH. 3aKOH
Bunemana ®panna u 006s1acTb
ero

npuMeHuMocTH. /Transport
phenomena in metals. Kinetic
equation for electrons in
metals. Electrical and thermal
conductivity of metals and
their temperature
dependences. Franz
Wiedemann's law and its
scope. /TIp/

VK-6-31 YK-6-
32 VK-6-33

JI1.1J11.2
JI2.1J13.1
J12.5

44

TepMoaIeKTprYecKre

3¢ dexTr! B

metautax. /Thermoelectric
effects in metals. /JIex/

VK-6-31 YK-6-
32 VK-6-33

JI1.1J11.2
JI2.1J13.1
J2.5
€]

4.5

MeTaibl B MATHUTHOM TIOJIE.
MarHuToCOnpoOTUBICHHE U

s dexr Xomna. /Metals in a
magnetic field.
Magnetoresistance and the
Hall effect. /JIex/

VK-6-31 YK-6-
32 VK-6-33 VK
-6-Y2

JI1.1J11.2
JI2.1J13.1
2.5
€]

4.6

Meraiisl B
BBICOKOYaCTOTHOM
AIIEKTPOMATHUTHOM IIOJIE.
Cxua-3¢¢exr. /Metals in a
high-frequency
electromagnetic field. Skin
effect. /Jlex/

VK-6-31 YK-6-
32 YK-6-33 YK
-6-Y2

JI1.1JI1.2
JI2.1J13.1
J2.5
Ol

4.7

Meronbl u3ydeHus
JJIEKTPOHHOMU CTPYKTYpPBI
MetaiuioB. Dotorddekr ¢
YIJIOBBIM pa3pelieHueM
(ARPES) u MarHuTHbIE
KBaHTOBBIC

ocumnranuu. /Methods for
studying the electronic
structure of metals. Angle
resolved photoelectric effect
(ARPES) and magnetic
quantum oscillations. /JIex/

VK-6-31 YK-6-
32 YK-6-33 YK
-6-Y2

JI1.1J11.2
JI2.1J13.1
J2.5
€}

4.8

IIpakTuueckue 3aHATH 10
pasneny /Practical exercises
for the section /TIp/

VK-1-B1 VK-6
-31 YK-6-32
VK-6-33 VK-6-
B2

JI1.1J12.1
J2.5




Pazpnen 5.
CaepxnpoBoaumocTts /Supe
rconductivity

5.1

OCHOBHBIE CBOWCTBA
CBEPXIPOBOISIIETO
cocTosiHMSA. TepMoTuHaAMUKa
CBEPXIIPOBOIHUKOB,
ITpomekyTOUHOE COCTOSIHUE.
Teopust JlonnOHOB. /
Basic properties of the
superconducting state.
Thermodynamics of
superconductors.
Intermediate state. London
Theory.

/JTex/

VK-1-31 VK-1-
Y1 VYK-6-31
VK-6-32 YK-6-
33 VK-6-V1
VK-6-Y2

J1.1
JI1.2J12.5
€]

52

OCHOBHBIE HEU
MHKPOCKOITHYECKON TEOpPHH
CBEPXITPOBOMMOCTH.
Kpurepuii cBepXTeKydecTH.
DOHOHHOE MPHUTSHKEHHUE.
KynepoBckoe criapuBaHue.
Mexanusm Jlurtia
BBICOKOTEMIIEPATYPHOU
CBEPXIPOBOJMMOCTH B
KBa3HOTHOMEPHBIX
MOJICKYJISIPHBIX IIEMO0YKaXx. /
Basic ideas of the
microscopic theory of
superconductivity. Criterion
of superfluidity. Phonon
attraction. Cooper pairing.
Little mechanism of high-
temperature
superconductivity in quasi-
one-dimensional molecular
chains /Jlex/

YK-6-31 YK-6-
32 VK-6-33 VK
-6-V1

1.1
JI1.2J12.5
Ol

53

Teopus I'ma36ypra u Jlangay.
KBaHTOBaHHE MarHUTHOTO
noroka. IloBepxHocTHas
sHeprus. /The theory of
Ginzburg and Landau.
Magnetic flux quantization.
surface energy. /I1p/

VK-6-32 TIK-1-
v2

J1.1
JI1.2J12.5

54

JIBa poxa cBepXITPOBOJHUKOB.
CMenIanHOe COCTOSIHHUE.
Buxpesas pererka
Abpukocosa. [ToBepxHOCTHAS
CBEPXIPOBOIUMOCTB. /JIex/

VK-6-31 VK-6-
32 YK-6-33 YK
-6-Y1IIK-1-Y2

J1.1
JI1.2J12.5

5.5

TyHHENBHBIA KOHTAKT.
CranuoHapHbIii 3ddexr
JIxo3edcona.
Hecranmonapusiii 3¢ dexr
Jxo3edcona.
MexayHapoIHbIi cCTaHAApT
BoJbTa /JIex/

VYK-1-31 YK-1-
V1 VK-6-V1

J1.1
JI1.2J12.5

5.6

[Ipakruyeckue 3aHATHS TIO
paszeny /Ip/

VK-6-B1 VK-6
-B2

J1.1
JI3.1J12.1
J2.5




Pa3nen 6. OcBoenue

Y4eOHBIX MAaTEPUAJIOB 110
pasaenam 1-5. Hanucanue
0T4YeTa 10 JOMANLIHEMY
3apanuio /Development of
educational materials in
sections 1-5. Writing a

homework report

6.1 OcBoeHne yueOHBIX 1 98 VK-1-B1 YK-6 J1.1
MaTepuasoB Mo paszienam 1- -B1 YK-6-B2 | JI1.2J12.5JI3.
5. Hanucanue otuera u IIK-1-B1 2
MOATOTOBKA MPE3EHTALUH IO
JIOMAIIHEMY
3amanuio. /Development of
educational materials in
sections 1-5. Writing a report
and preparing a presentation
for homework. /Cp/
Pa3gen 7. KonTposabHast
padora u ee
pa3oop /Control work and
its analysis
7.1 KonTponsaas 1 2 VK-1-B1 YK-6 J1.1
pabota /Control paper /IIp/ -31 YK-6-32 JI2.1J13.1
YK-6-33 [IK-1-
v2
5. POHJ OIIEHOYHbBIX MATEPHUAJIOB
5.1. KouTpoJibHbIe MepONPUATHSA (KOHTPOJILHAS padoTa, TecT, KOJUIOKBUYM, 3K3aMeH H T.II), BOIPOCHI 115
CaMOCTOSITeJIbLHOI MOATOTOBKH
Kon KonTponsHoe riliofE;rZMHe B
KM MepOTIpUSITHE I Pl OIPOCHI AJIS IOATOTOBKU
KOMIICTeHITHH
KM1 KonTponbHast VK-6-31;YK-6-
pabota /Control 33;VK-6-32;YK-6-
paper B1;IIK-1-Y2




KM2

Ox3amen / Exam

YK-6-31;YK-6-
32;YK-6-Y2;YK-6-
B2

1. CTpykTypa NepHOANYeCKU-yIOPAIOYHBIX KPHCTAILIOB.

2. ObpaTHas pelIeTKa MepruoaNICCKU-YIOPSIIOYHBIX KPUCTAIUIOB. 30HA
bpuntosna.

3. MeTroibl SKCIIEPUMEHTAIILHOIO OIPEAEIECHUS CTPYKTYpPbL
KPUCTAJIOB.

4. Knaccugmukanus pemretok bpage.

5. BimsiHEE TEMIepaTypsl Ha pacCestHuE PEHTI€HOBCKOTO M3ITyIeHNS;
(axrop Hdebas—Yomnepa.

6. *HeconzmeprMo MOIYIHPOBAHHBIC KPUCTAILTEL. KBa3HKpUCTAILIEL.
7. XKunkue KpucTaslibl U MOJUMEPBI; IIPUMEPBHI.

8. BemectBa B aMop(hHOM COCTOSTHHH. [ €11, a3poresy U OTaIbL.

9. TemnoemkocTh TBEPABIX Ten. Temnepatypa [ebast.

10. HopmaiibHbIE MO/IBI MOHOATOMHOM JIMHEWHOM LIEMOYKH.

11. HopmanbHbIe MO/IBI IBYXaTOMHOM JIMHEHHON IIETIOYKH; IIeNb B
CIeKTpe KosiebaTeNbHBIX BO30yXIeHUH. OnTHdyeckue u
AKKyCTUYECKUE (DOHOHBI.

12. HopmaisHBIe KoJleOaTeTbHbIe MOJIBI PelieTkH bpase U pemeTky ¢
6a31coM B AByMEPHOM U TPEXMEPHOM CIIydasx.

13. [I10THOCTH KOJEe0ATENbHBIX COCTOSHHIA.

14. Yncno He3aBUCUMBIX KOMIIOHEHT TEH30pa MOAYJEH yIpyrocTu
KPUCTAJUIOB U aMOP(HBIX Cpert.

15. 3akon I'yka B kpucramiax.

16. MexxaToMHbIE B3aMOJCHCTBUS U CBSI3b B TBEPABIX TeJax.

17. TeronpoBOAHOCTb.

18. ®oHOHHBIE TIPOLIECCHI ¢ IEPEOPOCOM.

19. Merabl, TOTyMETaUIbl, TOTYIIPOBOIHUKY, TUIIEKTPUKH.
ITonnManue rpapKOB 30HHOM CTPYKTYPHI.

20. JIBu>KeHHE 3JIEKTpOHa B IEpHOANYEcKoM noTeHuane. Teopema
Bnoxa.

21. TlpubnmxeHus caaboi U CUIBHOM CBA3M IS pacyera
SHEPreTHYECKUX CIEKTPOB METAJIJIOB.

22. TepM0O3JIeKTpOHHBIE sIBJICHUS B MeTalie. 3akoH Bunemana-Opanna.
23. Dddexr [enpTre. Tepmo-o.a.c.

24. Meta B BICOKOYaCTOTHOM 3JIEKTPOMAarHUTHOM IIOJIE.
HopmanbHbit ckuH-3( QexT.

25. AnomanbHbli ckuH-3¢dext. Konmenmus HeapHeKTHBHOCTH.

26. lnamarnerusm Jlangay u napamaraerusm [laynu uneansHoro
(dhepmu-rasa.

27. Yposnu Jlanaay. Criekrp 3Hepruu JI€KTpOHA B MATHUTHOM II0JIE.
28. CBepXIpoBOAMMOCTD (0O1II1Ee CBOHCTBA).

29. CeepxmpoBoanuku 1 u 2 poga. Buxpu AGpukocosa.

30. KymepoBckue mapsl (pUpoaa MPUTHKEHUS MEKIY JIEKTPOHAMHE B
meranne). Teopust bapnuna - Kynepa - Hlpuddepa

(teopust BKII). Ot yero 3aBUCHT TeMIiepaTypa CBEPXIPOBOISAIIETO
nepexoa (B MPHOIIIKEHUH ClTaboi CBsI3H)?

31. Teopus I'ma3Oypra-Jlannay dazosoro nepexona II-ro pona.

32. TemnepatypHasi 3aBUCUMOCTb ITapaMeTpa MopsaKa BOITU3U
(azoBoro nepexoxa II-ro pona.

33. Ipenens! npumernMocT Teopun ['ma30ypra-Jlanmay, kputepuit
T'un36ypra-JleBantoka.

34. Dddexr Dxo3edcona (cTarioHapHBIN U HecTallMOHAPHBIH). Ero
TpUMEHEHHE.

35. quanexrpuku. Paznuunsle BKIagbl B IOJIIPU3YEMOCTh
JTUDIIEKTPUKOB.

36. YacToTHast 3aBUCUMOCTb JU3JIEKTPUUECKOI TPOHULIAEMOCTH U
BOCHPHUIMYHBOCTH ANUAIIEKTPUKOB. Ee ommcanue ¢

MOMOIIBIO BBEIHYXK/IEHHBIX KOoJIeOaHuil.

37. BoluncieHnue OpueHTallMOHHOM BOCTIPUMMYHUBOCTH.

38. KoMrutexcHast indJeKTprdeckas IPOHUIIAeMOCTh U ee (pru3naecKuii
CMBICT.

39. CerHeToaneKTPUKU U MbE303JIEKTPUKH.

40. PaznuyHble BKIAAbl B MATHUTHYIO BOCIIPUUMYHUBOCTh
TapaMarHeTHKOB U UX TEMIEPATYPHYIO 3aBICHMOCTb.

41. ®eppomarHeTusM U aHTU(EPPOMArHETH3M B IPUOTIDKEHUH
CPEIHErO MOoJIs: TeMIIepaTypHasi 3aBUCUMOCTb UX

MarHuTHOHM BOCIPHAMYHBOCTH M HAMarHUYEHHOCTH.

42. CriuHOBBIE BOJHEI B (heppo- 1 aHTH(eppoMarHeTikax. Mx 3akoH
Jucnepcuu. MarHoHsl.




43. *Bxrajg MarHOHOB B TEMIEPATYPHYIO 3aBUCUMOCTb TEINIOEMKOCTH B
(deppo- 1 anTH(EeppOMarHeTHKax.

44. TemnepaTypHasi 3aBUCUMOCTh HAMarHU4E€HHOCTH
(eppomarneTHkoB. Pe3ysbTar cpeHero mosi, SKCIepruMEeHTaIbHbINH 1
TEOPETUYECKUH C y4acTHEM MArHOHOB.

45. Ipupona u TUIIEI 0OOMEHHOTO B3aUMOJICHCTBHS B MarHETHKAX.

46. JledekTsl B KpricTAILIAX.

47. * IIpeDKKOBask IPOBOAUMOCTb.

48. AnnabaTrueckoe pa3MarHHYMBaHUE KaK METOJI OXJIAXKICHUSI.

49. *CnnHOBBIE CTEKIIA U (PPYCTPUPOBAHHBIC MATHATEI. /

. Structure of periodically ordered crystals.

. Reciprocal lattice of periodically ordered crystals. Brillouin zone.

. Methods for experimental determination of the structure of crystals.
. Classification of Bravais gratings.

. Influence of temperature on X-ray scattering; Debye—Waller factor.
. *Incommensurably modulated crystals. Quasicrystals.

. Liquid crystals and polymers; examples.

. Substances in the amorphous state. Gels, aerogels and opals.

. Heat capacity of solids. Debye temperature.

10. Normal modes of a monoatomic linear chain.

11. Normal modes of a diatomic linear chain; gap in the spectrum of
vibrational excitations. Optical and

acoustic phonons.

12. Normal vibrational modes of a Bravais lattice and a lattice with a
basis in two and three dimensions.

13. Density of vibrational states.

14. Number of independent components of the tensor of the elastic
moduli of crystals and amorphous media.

15. Hooke's law in crystals.

16. Interatomic interactions and communication in solids.

17. Thermal conductivity.

18. Phonon processes with umklapp.

19. Metals, semimetals, semiconductors, dielectrics. Understanding
band structure graphs.

20. Movement of an electron in a periodic potential. Bloch's theorem.
21. Weak and strong coupling approximations for calculating the energy
spectra of metals.

22. Thermionic phenomena in metal. Wiedemann-Franz law.

23. Peltier effect. Thermo emf

24. Metal in a high-frequency electromagnetic field. Normal skin effect.
25. Anomalous skin effect. The concept of inefficiency.

26. Landau diamagnetism and Pauli paramagnetism of an ideal Fermi
gas.

27. Landau levels. Energy spectrum of an electron in a magnetic field.
28. Superconductivity (general properties).

29. Superconductors of the 1st and 2nd kind. Abrikosov vortices.

30. Cooper pairs (nature of attraction between electrons in a metal).
Bardeen-Cooper-Schrieffer theory

(BCS theory). What does the superconducting transition temperature
depend on (in the weak coupling approximation)?

31. Ginzburg-Landau theory of phase transition of the second kind.
32. Temperature dependence of the order parameter near a second-order
phase transition.

33. Limits of applicability of the Ginzburg-Landau theory, Ginzburg-
Levanyuk criterion.

34. Josephson effect (stationary and non-stationary). Its application.
35. Dielectrics. Various contributions to the polarizability of dielectrics.
36. Frequency dependence of the permittivity and susceptibility of
dielectrics. Her description from

using forced vibrations.

37. Calculation of orientational susceptibility.

38. Complex permittivity and its physical meaning.

39. Ferroelectrics and piezoelectrics.

40. Various contributions to the magnetic susceptibility of paramagnets
and their temperature dependence.

41. Ferromagnetism and antiferromagnetism in the mean field
approximation: their temperature dependence

magnetic susceptibility and magnetization.
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42. Spin waves in ferro- and antiferromagnets. their dispersion law.
Magnons.

43. *Contribution of magnons to the temperature dependence of heat
capacity in ferro- and antiferromagnets.

44. Temperature dependence of the magnetization of ferromagnets.
Mean field result, experimental and

theoretical with the participation of magnons.

45. Nature and types of exchange interaction in magnets.

46. Defects in crystals.

47. * Hopping conduction.

48. Adiabatic demagnetization as a method of cooling.

49. *Spin glasses and frustrated magnets.




5.2. Ilepeuyenb padoT, BLIMOJIHAEMBIX 10 JUCHUILUIHHE (Moay 10, npakTuke, HUP) - 3cce, pepepaThbl, NpakTHUECKHE U
pacyeTHo-rpacduIeckne padoThbl, KYPCOBbI€ PA0OTHI, MPOEKThI U JAP.

I. Kontposbnas padota. (YK-5.1-Y1 IIK-1.1-V1 TIK-1.1-B1 OITIK-4.1-¥Y1 OIIK-4.1-Y2 OIIK-4.1-B1 YK-5.1-B1 YK-1.1-¥1 VK-
1.1-B1)

[Ipumeps! 3a1a4 11 KOHTPOIBHON pabOTHI:

1) B repmanuu npu T=300 K Habmromaercs moABMKHOCTD d5iekTpoHoB =4800 . KakoBo Bpems penakcaliii HMIyJbca U aperidopas
ckopocTs B tonie E=1B/cMm? Yaects, uto B repmanny m™* = 0.1 m.

2)/1Ba cTep KHS U3 Pa3HbIX METAIIOB, 00JIQMAIOIINX IEKTPOHHON U ABIPOYHON IIPOBOIUMOCTHIO, 00pa3yloT KOHTAaKT. MecTo
KOHTaKTa OXJaxkaaeTcst uakuM a3otoM (77 K), cBoOoJHbIE KOHIBI HAXOAATCS IPU KOMHATHOW TeMmepaType. KakoBbl BennunHa 1
3HaK TePMO-3.11.C. MEX/y CBOOOIHBIMHI KOHIIAMH?

3) KaxoBo momkHO OBITE MUTHUMAITFHOE HAIIPSIKEHHE, YTOOBI CKOMIIEHCHPOBATH TEIIONPOBOHOCTE B METAJUIE C TIOMOIIBIO
addexra IlensThe, €ciiu pa3HOCT TEMIIEpaTyp Mex Ay KoHIamu coctasmiset 30 K?

4) Bb110 0OHapyKeHO, UTO KpUTHUYECKoe 3HaueHue nonsd H_c 1is HekoToporo

CBEPXIPOBOAAIIETO criaBa paBHO 400 3pcTen U Y4TO NMPU HATIOKEHUH TTOJIS

500 3pcTen HaMarHMYEHHOCTh TAKOI'O CIUIABA YMEHBILACTCS 10 IIOJIOBUHBI €€ OTpHLaTenbHoro 3HaueHus npu H_cl. Haiitu
paccTosiHUE MEXy LIEHTPaMH BUXpeil MOTOKa B CMELIIAHHOM COCTOSTHHU.

5) BbIuMCAUTS MATHUTHBIH MOTOK, @ TAKKe COOTBETCTBYIOLIMIA €My TOK M MATHUTHYIO 3HEPTUIO JUIS IEPBOIO KBAHTOBOI'O COCTOSIHUS
TIOCTOSTHHOT'O TOKA B CBEPXIIPOBOISIIEH reTie ¢ paguycom r=2.10"{-3} cm, cremanHoH

U3 aIOMUHHUEBOI mpoBosioku quamerpoM d=2.10"{-4}cm. Berancaurs

BennuuHbl H 1 B B ienTpe konbua. Cunrare, uro npu T=0K n_s=1.8.10"{23} cm"{-3}.

II. Jomamuee 3ananue. (ITK-1.1-31 OIIK-4.1-31 YK-5.1-31 VK-1.1-31 [1K-1.1-Y1 TIK-1.1-B1 OIIK-4.1-¥1 OIIK-4.1-Y2 OIIK-
4.1-B1 YK-5.1-Y1 YK-5.1-B1 YK-1.1-YV1 YK-1.1-B1)
Temsl gomaminero 3ananus (1 cemectp) I[1K-1.1; VK-1.1
1. YposHu Jlanznay 31€KTpoHa BO BHEITHEM MarHUTHOM IOJIE.
2. KBaHTOBBIE OCHWIUISLINY HAMAarHUYEHHOCTH B MeTailIax: dddexr ae
TNaaza-Ban Anb(dena.
3. KBanToBsii addexr Xoa.
4. INapamarnerusm Ilaynu u quamarnerusm Jlanpay.
5. MarauTHast BOCIpUMMYHUBOCTb ABYMEPHOTO HACAILHOTO (hepMH-Tasa.
6.U3mepenue apdexros ae ['aasza - Ban Anbdena u IllyoHukoBa - ne ['aaza 7.deppoMarHeTi3M JOKATU30BAHHBIX DJIEKTPOHOB
(Moznenn Xabbapna).
8.BaustHne MarauTHOro mosist Ha a3 dexr Jxo3edcoHa B CBEpXIIPOBOTHIKE.
9. Db dexr AaporoBa—boma 1 ero HaOJIIOCHNUS.
10. SBnenus nepeHoca B HEYNOPSAOYECHHBIX Cpeaax.
11. CnoxHble METaJUINYECKUE CIIIaBbI
12. Asporenu 1 onasusl

13 Kunxue xpuctamibt

14 OKCIIepIMEHTAIFHOE OIPEAEIeHHE CTPYKTYPHl KPHCTAJUIOB METOJOM THU(PAKIMH PEHTTEHOBCKHUX JIydeil M AIIEKTPOHOB
15 Judpakus peHITeHOBCKUX JIydeil B aMOpP(HBIX BeIlecTBax

16 Uucao He3aBUCHMBIX KOMIIOHEHT TE€H30pa MOJIYNeH yIpyrocTH

17 VYupyrast H30TpONHs U TIOTepedHast yupyrasi H30TPOIHUs

18 Jlokann3oBaHHBIE KOJIeOATEIBLHBIE MOIBI

19 [Ipumeps! SHHIITEHHOBCKUX TBEPIABIX Tel

20 TensoBele U ynpyrue aHOMaJIMU B CTEKIaX MpPU HU3KHUX TeMIepaTypax

21 [Tepenoc Temnsa B U30TONMHYECKH YHMCTHIX KpUCTAJIaX

22 Bo3morkHBIE peanu3anii KBAHTOBBIX OHTOB B (PU3MKE KOHIEHCHPOBAHHOTO COCTOSIHUSL.
23 HuwinHapuyeckue MarHUTHBIE JOMEHBI

24 Jomennbie crenku bnoxa u Heens

25 Ckauok TemI0EMKOCTH aHTH(eppoMar€eTuka B Touke Heens

26 THUmbl MarHUTHBIX CTPYKTYP B PEIKO3EMENIbHBIX MeTajiax

28 CnuHOBBIE CTEKIa

29 IIpoBomMMOCTE ¢ TIEpEeMEHHOH [UIMHOM IPBDKKA B TPAHYIAPHBIX IPOBOIHUKAX

30 30HHas CTPYKTypa H CBOIicTBa rpadeHa

31 CBo¥icTBa YrIIEpOAHBIX HAHOTPYOOK

32 OKCIIepIMEHTAIFHOE OIpEeAeIeHHe MATHUTHOW CTPYKTYPHI KPHCTAJUIOB METOJOM THU(DPAKIH HEHTPOHOB
33 Teopust ['mu30ypra-Jlangay ¢a3oBeix mepexosoB 2 poja.

34 BonHbl 3apsi10BOil WiIM/M CIMHOBOH IJIOTHOCTH B METaJlIax.

35 PamMaHOBCKast CIEKTPOCKONUSI U €€ MPUMEHEHUsI.

36 JledexTs! B KpHcTamiax

37 MaiiopaHoBcKre ()epPMHUOHBEI B TBEPAOM Tele

38 Tomonoruueckue M30JIATOPHI U HOTYMETaIbI

39 Beiinesckue nosymeramisl B TBEPABIX Telax




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne 6I/IJ'IeTOB, TEeCTOB U T.l'[.)

IIpumep sK3aMeHAIIMOHHOTO OHIIeTa:

1. BimsiHue Temmepatypbl Ha paccesiHUEe PEHTTEHOBCKOTO M3IydeHHs; ¢akrop Jebas—Yomiepa.

2. Hudnexrpuky. Paznuunble BKIagbl B NOISPU3YEMOCTb JAUIEKITPUKOB. BbIunCiIeHNE OpUEHTALIMOHHOM
BOCHPHUUMYUBOCTH.

3. TemmneparypHas 3aBUCUMOCTb 2JE€KTPHYECKOH MPOBOJIUMOCTH B MeTaslIax.

IMpumep sK3ameHalonHoOro Ounera B [punoxenuw. /
Examination paper example:
1. Influence of temperature on X-ray scattering; Debye—Waller factor.

2. Dielectrics. Various contributions to the polarizability of dielectrics. Calculation of orientational susceptibility.
3. Temperature dependence of electrical conductivity in metals.

5.4. MeToauka oLleHKH OCBOeHHsI JUCHMILUINHBI (Moay.s, npakTtuxku. HUP)

Onenka Kputepuu oueHuBaHUS Ha SK3aMEHE

5 «OtauyHO» Obyuatomuiicss TTyOOKO M COIEpPKATENbHO PACKPBIBACT OTBET HA KAXKIBIH TEOPETHUIECKHI BOIPOC,
He JOMycTUB omuOoK. OTBET HOCUT Pa3BEPHYTHINA 1 HCUEPIIBIBAIOIIUI XapaKTep

4 «Xopo11o» OOy4aromuics B II€JIOM PACKPHIBAET TEOPETUYECKHE BOMPOCHI, OHAKO OTBET XOTs OBl HA OAWH M3
HUX HE HOCUT Pa3BEpHYTOI'0 U UCUEPIIBIBAIOIIEIO XapaKTepa

3 «Y 1OBJIETBOPUTEIHHO OOyyaromuiicst B LEJIOM PacKpbIBA€T TEOPETHUECKHE BOMPOCHI U JOMYCKAET P
HETOYHOCTEH

OOyuaromuiics GpparMeHTapHO PACKPHIBACT COJCPKAHUE TEOPETUICCKIX BOIPOCOB, OMYCKACT 3HAYUTEIBHBIC
HETOYHOCTH
2 «HeynoBneTBOpUTEIEHOY» OOyuaromuiicss He 3HaeT OTBETOB Ha MOCTABJICHHBIE TEOPETHUECKUE BOMPOCHI

OrneHnBaHME peUIeHH 3a1a4 KOHTPOJIBHOI paboThI

Onenka Kputepuu oueHuBanus

5 «Ot1auuHO» OOy4atomuiicss BBIIONHSET IIOJHOE U apTyMEHTHPOBAHHOE PEIICHUE 3aadn

4 «Xopo1Io» OOy4aromuiicss BBIIONHSET IOMHOE PEIIeHHe 3aJaul, HO He MOXeT apryMEHTHUPOBaTh CBOE
pelieHue

3 «Y IOBIETBOPHUTEIBHOY OOyyaromuiicss B IEJIOM IPAaBHIIFHO pelIaeT 3ajady, HO He MOXKET apryMEHTHPOBATh

CBOE PEIIECHHE
OOy4aromuics MPaBHIEHO OHUMAET CIIOCO0 PELIeHMs 3a7a4u, HO AOMyCKaeT OMMOKM NMpH PELICHUU 3aaaqyn
2 «HeynoBneTBopUTEIEHO» OOyyaromuiicss He MOXKET PEIIUTh 3a/1a9y

6. YHEBHO-METOAUWYECKOE U HH®OPMAIIMOHHOE OBECITIEYEHHUE

6.1. Pexomenayemas jqurepartypa

6.1.1. OcHoBHas iuTEpaTYpa

ABTODBI, COCTaBUTEIN

3araBue

Bubanoreka

W3nmarenscTBO, TOI

JI1.1 | Kurrens Y.

Beenenne B hpusnky TBEpIOTO
Tena

DnekTponHas OMOIMOTEeKa

Mocksa: Hayka, 1978

JI1.2 |Kurrens Y.

KBanTOBas T€OpHs TBEPABIX
Ten

bubmunorexa MUCuC

M.: Hayka, 1967

6.1.2. JlonoHUTeEILHAS JIMUTEPaTYpa

ABTOpBI, COCTaBUTEIU 3arnmaBue Bubnmoteka W3narenscTBo, rox

JI2.1 [ Abpuxocos A. A. OCHOBBI TEOpUU METAIUIOB: Bbubmmorexa MUCuC M.: Hayka, 1987
Jns ¢us. coen. By30B

JI2.2 | Jlanmay JL /1., T. 7: Teopus ynpyroctu bubnrorexka MUCuC , 1965

JIn¢mun E. M.
JI2.3 | Jlanmay JI. 1., T.3: KBaHTOBast MEXaHMKA. Bbubmnorexa MUCuC , 1989

JIudpmun E. M. Hepensatusucrckas teopust
JI12.4 |Jlanmay JI. 1., T.5: Craructryeckas pusuka bubimorexa MUCuC , 1964

JInpmun E. M.




ABTOPBI, COCTaBUTEIH 3arnaBue Bbubmmnoreka W3narenscTBo, rox
JI2.5 | Bexunos lO. X., DJIEKTpOHHAS TEOPHSI Bbubmmorexa MUCuC M.: Uzn-Bo MUCuC, 2013
Wsanos U. A, METAaJIOB: ¢0. 3a1a4
Marseesa 1O. JI., op.,
Myxun C. H.
6.1.3. MeTtoanueckue pa3padoTKu
ABTOpBI, COCTaBUTENH 3arnaBue bubimoreka W3narenscTBO, rON
JI3.1 | 3aiiman [I. [IpuHIMIIBEI TEOPUN TBEPIOTO DJeKkTpoHHAs ONOITHNOTEKA Mocksa: Mup, 1974
Tenma
JI3.2 |BeixoBa M. b., Brimonaenue u opopmieHne Bubaroreka MUCuC M.: [MUCuC], 2017
T'opeeBa XK. A, BBIITYCKHBIX
Kosmnosa H. C., KBAJTM(DUKAIMOHHBIX padoT,
Ioxropusii 1. A. Hay4YHO-HMCCIIEN0BATEIbCKUX
paboT, KypcoBbIX paboT
MarucTpoB U OTYCTOB 110
MPAKTUKAM: METOJI. YKa3aHHs
6.2. Ilepeuens pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
31 |Ims Canvas: KBaHTOBas (pr3rKa TBEpIOTO Tela https://Ims.misis.ru/courses/8385
6.3 Ilepeuennb MPOrpaMMHOTO odecedeHust
1.1 |Microsoft Office
I1.2 |LMS Canvas
I1.3 | MS Teams
6.4. Ilepeuenb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPO(deccHOHATBHBIX 0a3 JaHHBIX
U.1 |IIoNHOTEKCTOBBIE POCCHIICKUE HAYIHBIC )KYPHAIBI U CTAThH:
N.2 |— Hayunas snexrponnas 6ubnuorexa eLIBRARY https://elibrary.ru/
WN.3 | Huoctpannbie 6a3bl naHHBIX (octyn ¢ [P agpecoB MUCuC):
.4 |— ananutuueckas 6a3a (nunekcsl nutupoBanus) Web of Science https://apps.webofknowledge.com
N.5 |— anammTtHueckas 0aza (MHAEKCH IUTUPOBaHUs) Scopus https://www.scopus.com/
.6 |— Haykomerpuueckas cuctema InCites https://apps.webofknowledge.com
WN.7 |— Hayunsle xypHaisl u3narenscrsa Elsevier https://www.sciencedirect.com/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Haznauenune OcuHarenne
JTroboit Kopryc | YueOHass ayauTopust JUIsl TIPOBEACHUS | KOMIUIEKT ydeOHOW Mebenu 70 36 MecT i 00yJaronuxcs,
MynbTumenuitHas 3aHATHA JIEKIUOHHOTO THIA W/WIM JUIA | MyITbTUMEIUIHOe  00Opy/JIOBaHWE, MarHUTHO-MapKepHas
MIPOBEJCHUSI IPAKTUYECKUX 3aHATHIM: JIocka, pabouee mecto mpemonaBarens, IIKc moctymom k
UTC «Uuteprer», DUOC yHuBepcuTeTa 4Yepe3 JIMYHBINA
kabuner ©Ha mmiargopme LMS Canvas, IHIIEH3MOHHBIE
nporpammsl MS Office, MS Teams, ESET Antivirus
JTro6oit Kopryc | YueOHass ayautopusi JUIsL TIPOBEACHUS | KOMIUIEKT ydeOHOW Mebenu 10 36 MecT i 00yJaronuxcs,
MynsTUMeTHHHAS 3aHATHA JIEKUMOHHOTO THMA W/WIM JUIs | MyTbTUMEOUitHOe  00OpyJOBaHWE, MarHUTHO-MapKepHas

MPOBCACHUA ITPAKTUICCKUX 3aHITHI:

Jocka, pabouee Mecro mpenopasatens, IIKc moctymom x
UTC «Uurepuer», DUOC yHuBepcuTeTa 4Yepe3 JMUHBIN
kabuner ©Ha mmiargopme LMS Canvas, nIHIIeH3MOHHBIE
nporpammbl MS Office, MS Teams, ESET Antivirus

Yuranpasii 3a11 Ne3 (B)

KOMIUIEKT ~ y4eOHOM  Mmebemn Ha 44  wmecra s
oOyuatonmuxcs, MOV Xerox VersaLink B7025 ¢ ¢pynkuumeit
MacIiTaOMpoBaHHUs TEKCTOB M u3obpaxenuit, 8 TIK ¢
noctynom k HTC «Mureprer», OMOC yHuBepcurera
yepe3 IHMYHBIM kabuHer Ha mmmardpopme LMS Canvas,
nuieH3nonnsie mporpaMmMbl MS Office, MS Teams, ESET
Antivirus.

8. METOANYECKHE YKA3AHUA /I OBYYAIOIIIUXCA

OO0yd4eHne MPOBOANTCS B OTHOM CEMECTPE M OPTaHU3YeTCsl B COOTBETCTBHH C HACTOSIIEH MPOrpaMMOoii. ATTecTanus mo
JUCIUIUIMHE IPeyCMOTpEHa B BUE 3k3aMeHa 3a 1-i cemecTp.
Craiins! Bcex nekuuit B popmare pdf, ¢ pa3OuBKoii o pazzaenam (MOAyIsIM) Kypca, a Takoke IIpeBapUTeIbHbIE IK3aMEHAlMOHHBIE
OMIIeTHI IOCTYIHBI JUIS CTYJEHTOB B cucTeMe Ims Canvas.




