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1. HEJIX OCBOEHUA

1.1 | Llens aucTMIUTHHBI — (HOPMUPOBAHIE KOMIICTEHIUH B COOTBETCTBHH C yI€OHBIM IIAHOM, a TAKKe O3HAKOMUTH CTYJCHTOB
c:

1.2 | pa3BUTHEM TEOPHUH AICKTPOHHBIX KBAHTOBBIX SIBICHHN B HAHOCUCTEMAX: MPUMEHEHHEM TEOPUH CITyIaifHBIX
raMUJIbTOHOBBIX MaTpull Burnepa-/lalicoHa B HCCIIEIOBAHUN TEPMOJAUHAMUKI HAHOKIACTEPOB,

1.3 | dpazoBbiMu niepexonamu Ilaiiepica B KBa3HOAHOMEPHBIX MPOBOJHUKAX U (a30BbIMU Niepexonam M3unra u bepesunckoro-
Kocrepnuna-Tayneca B AByMEpHBIX CHCTEMAX,

1.4 | Teopueii ¢pnykryauuii cuHa B oqfHOMepHOH 1ernouke M3unra,

1.5 | reopueit Jlannayspa KBaHTOBaHUsI IPOBOAUMOCTY KBAHTOBOI'O TOYEYHOT'O KOHTAKTA.

1.6 | 3amaum MUCIUIUIMHBI ONpe/ieNieHbl HAYYHUTh:

1.7 OCHOBHBIM NOHATHAM, 3aKOHAM U METOJaM KBAaHTOBOH MEXaHHKH M (QU3UKU (ha30BBIX IEPEXOJIOB B
MHOT'OYAaCTUYHBIX HU3KOPa3MEPHBIX CUCTEMAX M HAHOYACTHULIAX;

1.8 YMeHHIO aHATU3UPOBATh (HU3NUECKYIO KAPTUHY PAacHpeeTIeH s KBAHTOBBIX YPOBHEH HEPTUH IIEKTPOHOB B
METAJUIMYECKMX HAHOYACTULAX;

1.9 Pematp KOHKPETHBIC 3aJla4u IO BBIYUCIICHUIO TEMIICPATYPHBIX, MOJIEBBIX U YaCTOTHBLIX 3aBHCUMOCTEH
TEPMOJANHAMHUICCKUX U KWHECTHUCCKUX XAPAKTCPUCTUK HAHOYACTHUL, TPCACTABIAIOIIUX

1.10 (byHIaMEHTAIBHBIA HHTEpeC I (PU3UKA HAHOCHCTEM U MMEFOLIHUX MPUKIATHOC 3HAUYCHHUE.

2. MECTO B CTPYKTYPE OBPA30OBATEJIGHOM ITPOT'PAMMBI

Bnok OIT: b1.B.JIB.01

2.1 Tpeb6oBanus K HpeIIBa]l)HTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.2 JucuumianHbl (MOIYJIM) H MPAKTHKH, JUIsI KOTOPBIX 0CBOEHHE JAHHO THCHUIIAHBI (MOAY/Is)) HEOOXO0THMO KaK
npeanIecTByIomiee:

221 BBeznenue B COBpeMeHHbIE KBAHTOBBIE TEXHOJIOTUH 4.2

2.2.2 |IIpousBojcTBeHHAs IPAKTHKA TI0 MOTYYCHUIO TPO(PECCHOHANBHBIX YMEHUH U ONBITAa TPO(HECCHOHATBHON eSITeTbHOCTH.
HayuHo-nccnenoBarenbckas IpakTHKa

2.2.3 | CekTpoCKOITMYECKUE METO/IbI aHATI3a MaTepHAIIOB

2.2.4 | Machine learning cIO’KHBIX CHCTEM M KBAHTOBOI MaTepHH

2.2.5 |Hanodoronuka

2.2.6 | CBepxmpoBoAsLIME LEU U KyOUTHI

2.2.7 | CoBpeMeHHbIE KBAHTOBbIE TEXHOJIOTHH B TIOIYIIPOBOTHHUKOBOM JIEKTPOHUKE

2.2.8 |IloarotoBka K mpouexype 3aliyThl U 3alUTa BEITYCKHONW KBATU(PHUKATHOHHON paboThI

2.2.9 |IIpenaumioMHas MpaKTHKA IS BBITIOJHEHUS BBITYCKHOM KBATH(DUKAIIHOHHON PabOTHI

3. PE3YJIBTATBI OBYYEHUAA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIISAMUA

ITIK-3: cnoco0HOCTHL NJIAHNPOBATH M OCYIECTBJISATH KOMILIEKCHbIE IKCIIEPUMEHTAJIbHbIEC U TeopeTH4ecKkHe HCCIeJ0BAHNUS B
00/12CTH KBAHTOBBIX TEXHOJIOIH I

3HarTb:

ITK-3-31 TeopeTndeckre OCHOBHI IS PEIICHNS KOHKPETHBIX 3a1a4 (DM3UKH HAHOYACTHIL

YK-2: Cnioco0eH HHTerpMpOBaTh 3HAHHUA U IPUHUMATD PElICHUS B CJI0KHBIX CUTyallusAX, GOpMYJIHPOBAThH CYKICHUS HA
OCHOBE HENOJIHOI MJIH OrPAHMYeHHOH HH(OPMALINY, YIPABJIATH IPOEKTOM HA BCeX ITANaX ero :KH3HEHHOI0 UKJIA

3HaThb:

YK-2-31 OcHOBHBIE TIOHATHSI, 3aKOHBI ¥ METOJbI KBAHTOBOM MEXAHUKU U (PU3HUKH (ha30BBIX MEPEXOT0B B MHOTOYACTHYHBIX
HHU3KOpa3MEpHBIX CHCTEMaX M HAaHOYACTHLAX.

YK-1: Cnocoben OCYHIECTBJIATH Kpl/lTI/l‘leCKl/lﬁ AHAJIU3 HOBBIX U CJI0KHBIX HHKEHEPHBIX Oﬁ’beKTOB, MpouLecCcoB U CUCTEM B
MEKAUCHUIVIMHAPHOM KOHTEKCTE, HpO6J’leMHLIX chyaum‘i Ha OCHOBE€ CUCTEMHOI0 Imoaxozaa, BblﬁpaT]: H MIPUMEHUTD
Hauo0oJ1ee MOAXOAAIINE U AKTYAJbHbIC METOAbI U3 CYHICCTBYIOIIUX AHATUTUYICCKUX, BBIYHCIUTEC/IbHBIX U
IKCNICPUMEHTAJbHBIX METOA0B UJIH HOBBIX U HHHOBAIITMOHHbLIX ME€TOA0B, BblpaﬁaTblBaTl) cTpaTeruro neiicTBui

3HaTb:

VK-1-31 ocHOBHBIE HJEH, JISKalHE B OCHOBE TeopuH nepexona Ilalepiaca MeTami-Iu3aeKTpyuK

ITK-3: cnoco0HOCTHL NJIAHHPOBATH M OCYILECTB/IATh KOMILICKCHBIE IKCIICPUMEHTAJIbHbIC U TeOpeTHYecKHe HCCIIeJOBAHuUS B
00/12CTH KBAaHTOBBIX TEeXHOJIOIHI

YMmerb:




TIK-3-Y1 HaxoauTh U mosry4ath HEOOXOAMMBIE JaHHBIE 00 00BEKTE UCCIEIOBAHUS, OCYILECTBIATH TIOUCK JIUTEPATYPBI, KPUTUIECKH
UCIIONIb30BaTh 0a3bl JaHHBIX U IPYrHe HCTOYHHKA HHPOPMALIUH, OCYILECTBISTE MOACIUPOBAHHUE CIICKTPAIIHBIX,
TEPMOJTUHAMAYESCKIX ¥ MATHUTHBIX CBOHCTB HAHOYACTHII

YK-2: CniocodeH HHTerpUpOBAThH 3HAHUS U IPUHUMATD PeLleHUs B CJI0KHBIX CUTYalUsIX, OpMYJIMPOBATh Cy:KIeHHUs Ha
OCHOBe HEMOJIHOI NN orpaHNYeHHoii HHPOPMAIUH, YIPABJIATH MIPOEKTOM Ha BCeX 3TANAX €ro KH3HEHHOT0 HUKJIAa

Ymern:

YK-2-V1 MMPOBOAUTH MPOCTHIC OLICHKU U PACYCTHI BEJINYUH, TAKMX KaK TCINIOEMKOCTb U MarHUTHas BOCOPHUUMYUBOCTb HAHOYACTHIL

YK-1: CriocofeH ocylecTBIATh KPUTUYECKUH aHAJIM3 HOBBIX U CJIOKHBIX HHKEHEPHBIX 00bEKTOB, IPOLECCOB M CUCTEM B
MEKAMCUUINIMHAPHOM KOHTEKCTE, IPO0JIEMHBIX CUTYallUii HA 0CHOBE CHCTEMHOI0 I10X0/1a, BLIOPATh U IIPHMEHUTH
Han0oJ1ee MOAXOASAIINE H AKTYaJbHbIe METOIbI U3 CYLIECTBYIOIINX AHATHTUYCCKHX, BBIYHCIUTEILHBIX H
JKCINIEPUMEHTAJILHBIX METO0B MJIM HOBBIX M MHHOBALIMOHHBIX METO0B, BbIPA0ATHIBATh CTPATErHIO el CTBUI

YMmerb:

YK-1-Y1 ananu3upoBaTh HU3HMYCCKYIO KAPTUHY pacrpeecHIs KBAHTOBBIX YPOBHEH SHEPTUH JJICKTPOHOB B METAITMYCCKUAX
HAHOYACTHIIAX.

IIK-3: cmoco6HOCTH IVIAHAPOBATH M OCYIIECTBJIATH KOMIIJIEKCHBIC OKCICPUMECHTAJIBHBIC U TEOPETUYECCKHE UCCTICA0OBAHUA B
00J1aCTH KBAaHTOBBIX TEXHOJIOTHIA

Baanernb:

I1K-3-B1 Haxoguts PCHICHUA KOHKPETHBIX 3a/la4 IO BBIYUCIICHUIO TCMIICPATYPHBIX, ITOJICBBIX U YaCTOTHBIX 3aBUCUMOCTEN
TCPMOAMHAMHNYCCKUX YU KWHCTHYCCKUX XaPAKTCPUCTUK HAHOYACTHL, ITPCACTABIIAIOIINX Q)yHHaMeHTaJIBHHﬁ HUHTEPEC I (1)H3I/IKI/I
HAaHOCUCTEM 1 UMEIOIINX MPUKIIATHOC 3HAYCHUC.

YK-2: CiocoGeH HHTerpHpoOBaThL 3HAHUS U NPHHUMATH PellIeHUsI B CJI0KHBIX CHTYallusAX, GopMyIHpPOBaTh Cy:KACHHS Ha
OCHOBE HeNoJIHOW WJIM OrpaHNYeHHOl NH(OPMALHHU, YIPABJSITh IPOEKTOM HA BCEX ITANAX ero »KH3HEHHOT0 IMKJIA

Baanernb:

YK-2-B1 HaBbIKaMH Ka4€CTBEHHOT'O 1 KOJTMYECTBEHHOTO aHAIN3a (DyHIaMEHTAIbHBIX CBOMCTB, SIBICHUII U IIPOIIECCOB B
HAHOYACTHILIaX aTOMOB METAJLIOB U B KBa3UOJHOMEPHBIX IPOBOJHUKAX

YK-1: Cnocoden OCYHIECTBJIATH Kpl/ITI/l'leCKl/lﬁ AHAJIU3 HOBBIX U CJI0KHBIX HHKCHEPHBIX 06']>EKTOB, nmpoueccoB U CUCTEM B
MEXKIUCHUIIMHAPHOM KOHTEKCTE, HpOﬁJ]eMHLIX chyaum“a HA OCHOBE€ CMCTCMHOI'0 IMoaxo0/1a, BblﬁpaT]: U NIPUMCHHUTH
HanOoJIee MOAXOAsIIIIHE 1 AKTYaJbHbIC METOAbI U3 CYHICCTBYIOIUX AHATUTUYICCKUX, BBIYHCIUTEC/IbHBIX U
IKCNIEPUMEHTAJbHBIX METOA0B UJIH HOBBIX U MHHOBALITMOHHBLIX ME€TOA0B, BblpaﬁaTblBaT]) CTpaTeruro neiicTBuii

Baanernb:

YK-1-B1 HaBbIKaMH OCYILIECTBIATH MOJICIUPOBAHUE CTATUCTUYECKUX PACIIPEIENIEHUI 3JIEKTPOHHBIX YJHEPTETUUYECKUX YPOBHEHN C
y4eTOM KBaHTOBOTO pa3MepHOro 3¢ (exra B HAHOYACTUIAX

4. CTPYKTYPA U COJAEP)KAHHUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanne KM Boinoan
3aHATHSA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIeTeHIui pecypcsl padoTsl

Paszgen 1. CraTucruka
3J1eKTPOHHBIX CIIEKTPOB B

MeTaLTHYeCKIX
HaHOKJacTepax

1.1 KBaHTOBBII pa3MepHBIH 1 1 VK-1-31 VK-2- J1.1
addext; 31 IK-3-31 JI1.1J12.1
JIMCKpPETHOCTh COOCTBEHHBIX 23
3Ha4YE€HUI raMUIBTOHOBOM J12.4J13.1
MAaTpHIIBI JEKTPOHA B €

METaJNTMYECKOM KIIacTepe;
Konuenmust cmy4aifHbIx
TaMUJIBTOHOBBIX MaTPHI]
9JIEKTPOHOB B
HaHOKJIaCTepax;

Teopus rayccoBCKux
aHcaMOJiell TaMHIIbTOHOBBIX
Matpul Burnepa-

JHaticona. /JIex/




1.2

I'eomeTpuyeckue Koppesuuu
YpOBHEH SHEPrUH U TEOpeMa
[Toprepa;

DJIeMEeHTB CHMMETPHU
raMHUJIbTOHOBOH MaTpPHIIbI;
DddexkTrBHOE OTTATKMBAHUE
MEX]Y CIydallHBIMU
9HEPreTUUECKUMH YPOBHAMHU
3JIEKTPOHOB B
HAHOKIIACTEPax.

/J1ex/

YK-1-31 YK-2-
31 IIK-3-31

2.1
JI1.1J11.1
J12.3]13.1

€

1.3

Ilepexon OT OPTOrOHANBHOIO
aHcaMOJs cIydaifHbIX
TaMUJIBTOHOBBIX MaTpPHUI] K
YHUTapHOMY aHCaMOJIO TIPH
MOCTENEHHOM yBEITHUECHUN
MarHMTHOTO MOJS;

Tounoe pemenre MexThI 1
JIByXTOUEUHOU
KOPPEJISIIMOHHON (DYHKIIMH B
MarHuTHOM I10JIE;
bannmuctuyeckue u

G Gy3uOHHBIE IPENEITBI
XapakTepa JIBHKEHUS
JIIEKTPOHOB B
HaHOKIacTepax. /Jlex/

VK-1-31 YK-2-
31 IIK-3-31

2.1
JI1.1J12.3
J12.4]13.1

Ol

1.4

Pemenue 3agay, BEIBOL
TEOPETHUECKIX
COOTHOIICHHUH B
JIOKa3aTeNnbCTBO TeopeM. /I1p/

YK-1-31 YK-1-
V1 VK-1-B1
VK-2-31 VK-2-
V1 VK-2-Bl
[K-3-31 IIK-3-
V1IIK-3-Bl

2.1
JI1.1J12.3
J12.4]13.1

€

Pazgen 2.
TepmoauHamMuyeckue
CBOICTBA MeTAJNIMYECKHX
HAHOKJIACTEPOB

2.1

CrarcymMa HaHOKIAacTepa ¢
SKBUANCTAHTHBIMH YPOBHAMH
SHEPIHH;

VY nenpHas TEMI0EMKOCTb U
MarHuTHas
BOCHPHIMYHBOCTD
HAHOKJIACTepa C
PABHOOTCTOSIIIMU YPOBHAMU
SHEPrUHd B

CITy4asiX 4YeTHOTO U
HEYETHOT0 YHCIIa
JIIEKTPOHOB.

/JIex/

VK-1-31 VK-2-
31 IIK-3-31

2.1
JI1.1J12.3
J12.4J13.1

€|

2.2

OCHOBHBIE IPUHIIUIIBI
Teopuu ['oppKoBa
Dnuamoepra,
IMpubnmxeHHbIE METOABI
pacuera yAeIbHOU TeI0OBOU
1 MarHMTHOM
BOCIIPUUMYHUBOCTHU
HaHOKIACTEpa IIpU
ClTyqalfHOM pacnpeseneHun
YPOBHEH! 3HEpruu B
HU3KOTEMIIEPATYPHOM
npezerne.

/JTex/

YK-1-31 YK-2-
31 IIK-3-31

2.1
JI1.1J12.3
J12.4]13.1

6]




23

Ycpennenue no
pacmpenenenusiM Burnepa-
Haticona-MexTs u Ilyaccona
B MarHUTHOM TIOJIC;
DKCHepUMEHTAILHOE
HaOJII0ZICHIE KPOCcCcoBepa B
TIOBEJICHUH
TEPMOANHAMHUYECKUX
XapaKTePUCTHK
HaHOKIACTepoB. /JIex/

YK-1-31 YK-2-
31 IIK-3-31

2.1
JI1.1J12.3
J12.4]13.1

€

2.4

Pemenne 3aga4, BEIBOL,
TEOPETUICCKUX
COOTHOIIICHUI U
JoKa3aTenscTBO TeopeM. /Tlp/

VYK-1-31 VK-1-
V1 VK-1-Bl
VK-2-31 VK-2-
Y1 VK-2-Bl
TIK-3-31 IIK-3-
V1IIK-3-Bl

J2.1
JI1.1J12.3
J12.4J13.1

Ol

Pa3gen 3. Ilepexoast
MeTaJLI-U30JITOP B
KBa3HOJHOMEPHBIX
NPOBOJIHUKAX

3.1

Merton ypaBHEHUI
Boromo6osa-ne XKenna
lMamunbsroHnan ®penuxa c
JNIEKTPOH-(POHOHHBIM
B3aUMOJICHCTBUHU B
O/IHOMEPHOM MTPOBOASIIICH
LIENIOYKE aTOMOB;

Y 1BoeHue nepuoia NenoYKku
aTOMOB 1 (ha30BBIH MEPeXo/
Naiiepisica B 0lHOMEPHOM
IIPOBOJHUKE B COCTOSIHUHU C
BOJIHOM 3apsiioBOM
wiotHoctu (B3II).

/JTex/

VK-1-31 YK-2-
31 IK-3-31

2.1
JI1.1J12.3
J12.4J13.1

€|

32

Teopust ¢pazoBoro nepexona
Kennpima u Komaesa B
COCTOSIHHH C BOJHOH
3apsoBoit motHocTH (B3I1)
B MOJIyMETAJIIax;

IMepexoabl METaII-H30IIATOP
¢ 00pa3oBaHUEM BOJTHBI
cnmaoBOH mwotHOcTH (BCI);
Caszannsie BCIT u B3I1
MIEPEXObI B MOJIEITH
Xabbap/a ¢ OTTAIKUBAHUEM -
AHATUTHYECKOE PeIICHIe
Trna "monocaroi ¢asel" B
KBa3MOTHOMEPHOM TIperiese
c1aboi CBsI3U, U OJIM3KOM K
MOJIOBHHHOMY 3aIIOJTHCHUU
AIIEKTPOHHOH 30HEI;

Teopus T'opbkoBa u Jlebens o
CHIDKEHHH Pa3MEPHOCTH
3JIEKTPOHHOTO CIIEKTpa U
(hopMUPOBaHUY MarHUTHO-
MHYIIIPOBAHHOTO (Pa30BOTO
Mepexo/ia B COCTOSIHUE C

BCIL. /Jlex/

VK-1-31 YK-2-
31 IIK-3-31

I2.1
JI1.1J12.3
J12.4J13.1

Ol

33

Perenne 3a1a4, BHIBOJ
TEOPETUICCKUX
COOTHOILIEHUH U
JIOKa3aTeabCTBO TeopeM. /I1p/

VYK-1-31 VK-1-
V1 VK-1-Bl
YK-2-31 YK-2-
V1 VK-2-Bl
IK-3-31 IIK-3-
V1IIK-3-Bl

J2.1
JI1.1J12.3
J12.4J13.1

Ol




Pa3nen 4. MaruuTHbIe
¢a3oBble mepexoabl B
HHM3KOPa3MePHBIX cUCTEMax

4.1

Mogens M3unra Ha
JIByMEPHOH KBaJpaTHOI
pelIeTKe;

Tounoe pemenne OH3arepa
JUIs peppPOMAarHUTHOTO
(hazoBoro nepexozaa B
nBymepHOoU Mozenu U3unra;
CreneHHOE NOBEIEHNE
TEMIIEPATypPHOH 3aBUCUMOCTH
TEepMOANHAMUYECKUX
BEJINYUH;

Kpurudeckue crencHHble
[OoKa3aTeau IByMEpPHOM
Mozenu M3unra.

/JTex/

VK-1-31 VK-2-
31 IIK-3-31

J2.1
JI1.1J12.3
J12.4J13.1

Ol

4.2

Da30BbIN MIEpexo
Bbepesunckoro, Koctepnuua u
Taynecca (BKT) B nBymMepHO#
XY-monenuu Teopema
Mepmuna-Baruepa-
Xooaubepra;

Juccouunarys nap BUXpb-
AHTUBUXPb U KPUTEPUIL
[epexoia B ynopsii0ueHHOe
cocrosinue B Teopuu bKT.
/JTex/

VK-1-31 VK-2-
31 IIK-3-31

J2.1
JI1.1J12.3
J12.4J13.1

€]

43

CrmHOBBIE KOJIEOAHUS B
O/JIHOMEPHOM LIerouke
W3unra;

Tounoe pemeHue s
CTaTCyMMBI U
KOpPPEIALMOHHOMN ITMHBI KaK
(hYHKIHIA OT TeMITepaTypel;
®Da30BbIi NIEpexo/] B TaTbHUN
MOpAOK Ha 1enouke M3unra
npu abcomoTHOM HyJe. /Jlex/

VK-1-31 VK-2-
31 IIK-3-31

J2.1
JI1.1J12.3
J12.4J13.1

Ol

44

Perienue 3amay, BEIBOA
TEOPETHICCKUX
COOTHOILEHUN U
JoKa3atenbcTBo TeopeM. /Ilp/

VK-1-31 VK-1-
Y1 VK-1-Bl
YK-2-31 YK-2-
V1 VK-2-Bl
IK-3-31 TIK-3-
V1IIK-3-Bl

2.1
JI1.1J12.3
J12.4713.1

€

Pasnen 5. KBanToBbIii
TPaHCHOPT: TeopHsi
Jlangayspa

5.1

OCHOBHBIE TPUHIIAIIBI
TEOPHH KBAHTOBOT'O
TpaHcnopra Jlannayapa;
ComnpoTuBIEHHE UAEATBHOTO
KBaHTOBOT'O ITPOBOJIA,
topmyna Jlargayspa-
Byrukepa;

CyMMHpOBaHHUE NONEPEUHBIX
KBaHTOBBIX MOJ
3NIEKTPUYECKOT0 TOKA Uepes
0aTNCTHYECKYIO KBAHTOBYIO
HPOBOJIOKY, hopMyITa
Jlannayapa;
DNEeKTPONpPOBOAHOCTh
KBAaHTOBOH ITPOBOJIOKH.

/JTex/

VK-1-31 VK-2-
31 IIK-3-31

2.1
JI1.1J12.3
J12.4J13.1

Ol




52 Marpuua paccesHus u 1 1 YK-1-31 YK-2- 2.1
teopus Jlannayspa anst 31 IK-3-31 JI1.1J12.3
KBaHTOBOT'O TOYEUHOTO J12.4J13.1
KOHTAKTa; 21
DKcnepruMeHTaIbHas
peanuszanus;

AnnabaTHdecKuil TOUeuHBIH
KOHTAKT;

CryneHyaras CTpyKTypa
SHEPreTUYECKON
3aBUCHMOCTH K03 hHUImeHTa
MIPOIYCKaHHs Yepe3
MIOTEHIUATbHBIH

6apsep. /Jex/

53 Pemenne 3agay, BEIBOL, 1 4 VK-1-31 VK-1- JI2.1
TEOPETUUECKHUX Y1 VK-1-Bl JI1.1J12.3
COOTHOILEHUN U VYK-2-31 VK-2- J12.4J13.1
JIOKa3aTeNnbCTBO TeopeM. /I1p/ VY1 YK-2-Bl1 a1

TK-3-31 TIK-3-
V1IIK-3-Bl
Pa3gen 6. KOHTpOJIbHAS
padora

6.1 Konrponbnas padota: 1 2 YK-1-31 YK-1- J12.1 P1
pelieHue 3a1a4 1Mo pas3jaenam V1 VYK-1-Bl JI1.1J12.3
Kypca 1-2 /TIp/ VYK-2-31 VK-2- J12.4J13.1

Y1 YK-2-Bl1 21
TK-3-31 TIK-3-
V1IIK-3-Bl
Pazgen 7. lomamnee
3alaHue

7.1 OcBoeHre y4eOHbIX 1 47 YK-1-31 YK-1- JI2.1 P2
MaTepHaJIoB IO pazjenam 1- V1 VK-1-Bl JI1.1J12.3
5. Hanucanue oTtueta mo VYK-2-31 VK-2- J12.4J13.2
KypcoBoii padote. /Cp/ Y1 YK-2-B1 21

IK-3-31 IK-3-
V1T1IK-3-Bl
5. ®OHJA OHEHOYHBbIX MATEPHUAJIOB
5.1. KontpoabHblie MeponpusiTis (KOHTPOJIbHast padoTa, TecT, KOJJIOKBHYM, 3K3aM€eH H T.I), BONPOCHI s
CaMOCTOSITEIbHOI MOATOTOBKHU
Kon KonTponsHoe rilioflfaieoMHe B
KM O — It pBI OTIPOCHI JJIS TIOATOTOBKA

KOMIIETEHIIUN




KM1

OK3aMCH

VK-2-31;YK-1-
31;VK-1-VI;[IK-3-
31;MIK-3-B1;YK-2-
V1;YK-2-B1;VK-1-
BI;[IK-3-Y1

1. KBaHTOBBII pa3MepHbIi 23 (et i AUCKPETHOCTh COOCTBEHHBIX
3HAa4Y€HHUI raMUIbTOHOBOM MaTPHIIBI DJIEKTPOHA B
METAJUTHIECKOM KJIacTepe.

2. IloHsATHE O Cily4alHBIX raMUIBTOHOBBIX MAaTPULAX 3JIEKTPOHOB B
HaHOKIacTepax. Teopus rayccoBbIx ancamOien

raMUJIBTOHOBBIX MaTpull Burnepa-Jlaiicona.

3. 'eoMeTpHruecKue KOpPENILUU SHEPIeTHUCKUX CIIEKTPOB U TEOpeMa
Ioptepa 06 yHMBEpCATBHOCTH (HYHKITUN

pacnpeenieHnss COOCTBEHHbBIX 3HAUECHHUH CITyYaliHOW TaMUJIbTOHOBOM
MAaTpHITBI IPH YHATAPHBIX ITPe0o0pa30BaHUAX.

4. D¢ dexTuBHOE OTTATKUBAHHAE MEXKIY CIyYaHHBIMH YPOBHAMH
SHEPruu dJeKTpoHa B HaHOKIacTepe (sikoouan Iloprepa).
CreneHHOH noka3aTens GyHKIMU PaclpeieNeH s YPOBHEH B
OPTOTOHAIIBHBIX, YHUTAPHBIX M CHMIUIEKTHYECKIX aHCAMOJIIX.

5. CraTucTHdecKkas cyMMa U TeMIlepaTypHasi 3aBHCUMOCTb
TENI0EMKOCTH HAHOKIIACTEPOB C
JIBYMsI YPOBHAMH SHEPTHH pacrpeeIeHHBIMHI 110 Burnepy-/laficony
JUISL OPTOTOHATBHBIX

aHcamoneii.

6. Y iBoeHue nepuoja nenouku u ¢azossiii nepexox Ilaitepica merami-
M30JITOP B KBa3HOIHOMEPHOM ITPOBOIHHKE, B COCTOSHHE C BOJHON
3apsoBoi miuotHocTH, B3I1.

7. CiuHOBBIE (IIyKTyalny (CHIMHOBBIE BOJIHEI) B ()eppOMarHeTrke npu
HU3KAX
TeMIlepaTypax. 3aKOH AUCTIEPCUH CIIMHOBBIX BOJH B (heppOMarHeTHKE B
peLIeTOYHOM

Mmogzenu [aiizentepra.

8. TemmepaTypHast 3aBHCHMOCTD TEIUIOEMKOCTH (heppOMarHeTHKa TIPH
HHU3KHX

TeMIepaTypax- 3akoH bioxa (BbIBoJ cpenHeil sHepriun Bo30yKIeHHOTO
COCTOSTHHSA

(eppomMarseTyka ¢ momonsio GpyHkuun pacnpeneneHus [lnanka.

9. I'puHOBCKas (YHKIMS OTHOMEPHOTO FAPMOHUYECKOTO OCIMIIIATOpA.
O6uee perieHue

HEOIHOPOIHBIX YPaBHEHUH IBIDKCHUS OCIIIUIATOPA C BHEIHEH
BBIHY)KJAIOLIeH CUIIoH C
HoMOIIbI0 GyHKIMK [ pHHA H30TMPOBAHHON CHCTEMBI.

10. CBoOOIHAS SHEPTHS U TEIUIOEMKOCTh KBAHTOBOT'O TapMOHHYIECKOTO
OCITHJUIATOPA: BEICOKUE U
HU3KHe TeMiepaTypsl. (MHUMas yacTh QyHKIMM [prHa U cieKTp
SHEprui KBaHTOBOT'O
OCIIMJLISITOPA. )

5.2. Ilepedyennb padoT, BbINOJIHsAE

MBbIX 110 JUCIHUIIJINHE (

KypcoBas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, ITP u T.11.)

Kon
paboTsI

Ha3Banne
paboTsI

IIpoBepsiemble
WHIUKATOPBI
KOMITETEHIIUH

ConeprxaHue paboThI




P1

HTOTOBast
KOHTpOJIbHAst paboTa

VK-2-31;YK-2-
V1;VK-2-B1;VK-1-
31;MIK-3-B1;T1K-3-
V1;YK-1-B1;VK-1-
V1;TIK-3-31

IIpumep 3agaun AT KOHTPOJIBHOM PabOTHI:

1. BBIYHCIUTD TEMIOEMKOCTh aHCAaMOJIS ABYXYPOBHEBBIX CUCTEM C
TpeMsI dJIEKTpOHaMu co ciiuHoM 1/2 . CHuTaTh , 9TO

paccTosIHME MEX/Ty YPOBHSIMHU HE 3aBUCHT OT MPOSKIUH CIIMHA Ha OCh
KBaHTOBAHUS Z, U paclpeeseHo 1o 3akoHy Burnepa/laiicona B
OPTOTOHAJILHOM raycCOBOM aHcaMOIIe, CO CpeJHUM PAaCCTOSIHUEM MEXIY
ypoBHsimu D >> T | rae T-temmneparypa. [Ipu

PacCMOTPEHUH BO3MOXHBIX BAPUAHTOB 3aIIOHEHHS HIDKHETO U
BEPXHETO YPOBHEN SHEPruu yuecTs npuHuun [aymu.

2. BEIYHCITUTE TEIIOEMKOCTh aHCaMOJIS AByXYPOBHEBBIX CHCTEM C
JBYMs 3JIEKTPOHAMH co ciHOM 1/2 . CunTarts , 9To

paccTosiHUE MEXy YPOBHSIMU HE 3aBUCHUT OT MPOEKLUH CIIMHA Ha OCh
KBAHTOBAHUS Z, U paclpeieNieHo 1o 3akoHy Burnepa/laiicona B
OPTOTOHAJIFHOM aHcaMOIIe, CO CPETHUM PAcCTOSTHHEM MEXITy YPOBHAMHI
D >>T, roe T-remneparypa. IIpu

PaccMOTPEHUH BO3MOXHBIX BAPUAHTOB 3aIOHEHHS] HIDKHETO U
BEPXHETO YpOBHEH SHepruu yaects npuHunn [laymm.

3. BRUUCINTE MAaTHUTHYIO BOCIIPUIMYHUBOCTH aHCAMOIIS
JIByXYPOBHEBBIX CHCTEM C OJJHUM DJIEKTPOHOM CO cliuHOM 1/2 Bo
BHelIHeM MarHUTHOM none H. CunrtaTs , 4T0 ypoBHHU 5HEpruu 1-ro
3JIEKTPOHA B MATHUTHOM TIOJIE TAPAMAarHUTHO 3aBUCAT OT

MPOEKUUH CITUHA Ha OCh KBAaHTOBAaHUS Z +/- 1/2 1 1mens Mexay
YPOBHSAMHU pacrpesienieHa 1o 3akoHy Burnepa-Jlaiicona B

YHUTapHOM TaycCOBOM aHCaMOIIe, CO CPEIHUM PACCTOSHUEM MEXIY
yposusimu D >> T | rne T-temnepatypa.

P2

JIOMaIlIHee 3aJaHue:;
pelleHne 3a1a4u

VK-2-31;YK-2-
V1;YK-2-B1;VK-1-
31;YK-1-Y1;YK-1-
B1;[IK-3-V 1;TTIK-3-
BI:[IK-3-31

Ilepeuens Tem :

1. PacdeT TemI0eMKOCTH ¥ MarHUTHOH BOCIIPHMMYHUBOCTH
HAHOKITACTEPa C SKBUIUCTAHTHBIMH YPOBHSIMH SHEPTHH C

YETHBIM M HEUETHBIM KOJMYECTBOM DIIEKTPOHOB (B MPUOIMKEHUH
JIByXYPOBHEBOH CHCTEMBI)

2. YcpenHeHue B Ipefieie HU3KUX TeMIIEpaTyp TEIIIOEMKOCTH U
MarHUTHOH BOCTIPUMMYHBOCTH HAHOKIACTEPa B

pUOJIMKEHUN IBYXYyPOBHEBOI CHCTEMBI TI0 pacipeielieHnio Buraepa-
JlaticoHa.

3. JIByxypoBHEBas KoppeisinronHas QyHkius R2 B npencraBieHun
Pandey-Mehta nyist yaurapHoro ancamOIis ClryqaifHbIX
raMMJIbTOHOBBIX MaTpPUI B Pa3JIMUHbIX MAarHUTHBIX NOJsX. [IpenensHble
CITy4ay CHUIBHBIX H CITa0BIX TOJIEH.

4. YcpenHeHne TepMOANHAMUYECKIX XapaKTePHCTHK HAHOYACTHUI] C
JIByXTOUYEYHON KOppesIIMOHHON (yHKkuueil R2 B

npezacrapieHnn Pandey-Mehta s yauTapHOTo rayccoBa aHcamOIs
CllydalHbIX FaMHJIbTOHOBBIX MaTpuil R2

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble U1 IK3aMeHa (onucanue OUJ1eToB, TECTOB U T.IL.)

[Ipumep CTPYKTYpHI 3K3aMEHAIMOHHOTO OMIeTa:

L.
2.

OyHIaMEHTaIbHBIA TEOPETUYECKUI BOIPOC MO CTATHCTHKE CIyYaiHBIX SHEPreTUYECKUX ypOBHEH B HAHOYACTHUIIAX.
DyHIaMEHTAJIbHBIA TEOPETHUECKUI BOIPOC IO TepMOAMHAMUKE nepexona Ilaiiepica MeTami-u301saTOp B

KBa3HOJHOMEPHOM IPOBOJHHKE, B COCTOSIHUE C BOJHOM 3apsinoBoil miiotHocTH (B3IT).

[Tpumep sK3aMeHAIMOHHOTO OHJIeTa MPUBEICH B PHIIOKCHUH




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

Onenka Kpurepuu oneHUBaHUS Ha JK3aMEHE
5 «OTnu4HO» OOyuaromuiicss TTy00KO M COepKaTeNbHO PACKPBIBAET OTBET HA KaXKIbIl TeopeTHdecKuil BOIpocC,
HE JTOIyCTHB OMUOOK. OTBET HOCUT Pa3BEepHYTHIN M HCUEPITBIBAIOIINI XapaKTep
4 «Xopomo» OOydaromuiicss B IEJIOM PacKpbIBaeT TEOPETHYECKHE BOIMPOCHI, OJJHAKO OTBET XOTS OBl HA ONUH U3
HHX HE HOCHUT Pa3BEepHYTOr0 U HCUEPIIBIBAIOIIETO XapaKkrepa
3 «Y IOBIETBOPUTEIBHOY» OOy4aromuiics B LIEIOM PacKpbIBa€T TEOPETHYECKHE BOMPOCHI U JIOMYCKAET PsJL
HETOYHOCTEH

OOy4aromuiicsi (hparMeHTapHO PACKPHIBAECT COJEPKAHNE TEOPETUYECKUX BOIPOCOB, JOMYCKACT 3HAUUTEIHHBIC
HETOYHOCTHU
2 «HeynoBneTBopUTEIEHO» OOyyarommuiicss He 3HaE€T OTBETOB HA ITOCTABJICHHBIC TCOPETUUECKUEC BOMPOCHI

OreHIBaHME PENICHHS 3a/1a4 KOHTPOJIBEHOM paboThI

Onenka Kpurepun oneHuBaHUSL

5 «OTnu4HO» OOy4aromuiicss BBIIONHSET MOJHOE U apTyMEHTUPOBAHHOE pEIIeHUe 3a7adu

4 «Xopomro» OOyJaromuiicss BEIIONHSCT ITOJHOE PEIICHHE 3a/aui, HO He MOXET apryMEHTHPOBaTh CBOE
penieHue

3 «Y IOBIETBOPUTEILHOY OOy4aromuiics B eIOM MPAaBUIIBHO pelIaeT 3ajady, HO He MOXKET apryMEeHTHPOBATh

CBOE pellIeHNe
OOydaromuiicss IPaBIIEHO TIOHUMAET CIIOCO0 PEeIIeHUs 3a1add, HO JOIyCKaeT OIIMOKHA MpPH pPEelIeHuH 3aJadn
2 «HeynosnerBopurenbHO» OOyyvaromuiics He MOXKET PEIIUTh 3a4ady

Ouenka Kpurepuu oneHMBaHHA OTYETA MO JOMAIIHEMY 33JaHHUIO:

5 «OTAYHO» OO6yuaromuiics rTyOOKO U COIEPKATENbHO PacKpbIBaeT TeMy AOMAIIHETO 3aJaHusl, He OMYCTHB
ommoOok. OTBET HOCUT Pa3BEPHYTHIH U HCUEPIIBIBAIOLINI XapaKTep
4 «Xoporro» OOydaromuiicss B IIEJIOM PacKpbIBaeT pacKphlBacT TEMy JOMAIIHETO 3aIaHUs, OXHAKO OTBET XOTS
051 B OZTHOM TIOZIpa3/ieliec He HOCUT Pa3BEPHYTOTO U HCUEPIIBIBAOIIEIO XapaKTepa
3 «Y 1OBIICTBOPUTEILHOY OOyuyaromuiics B 1IEJIOM PAaCKPhIBAET TEMY JOMAIIHEro 33/IaHus ¥ JOIMyCKaeT Psn
HETOYHOCTEH/
OOy4aromuiicst (hparMeHTapHO PACKPHEIBACT TEMY IOMAIIHETO 33JaHUS, JOMYCKaeT 3HAUNTEIbHBIC
HETOYHOCTH.
6. YHEBHO-METOAWYECKOE U UH®OPMAIIMOHHOE OBECIIEYHEHHUE
6.1. Pexomenayemas iutepatypa
6.1.1. OcHoBHasl TMTepaTypa
ABTOpBI, COCTaBUTEIH 3arnasue bubmmoteka W3pnarenbcTBo, TO]
JI1.1 | Jlanmay JI. 1., T.5: Cratuctuyeckas pusuka bubmnorexka MUCuC , 1964
JInpmun E. M.
6.1.2. lono/THUTeILHAS JINTepPaTypa
ABTOpBI, COCTaBUTEIH 3arnasue bubmmoteka W3pnarenbcTBo, TO]
JI2.1 |Jlanmay JI. 1., T. 10: ®usznyeckas KWHESTHUKA bu6mmorexa MUCuC , 1979
JInpmmn E. M.,

ITuraesckuii JI. I1.

JI2.2 |JleBnu B. T., Biosun T. 2: KBaHTOBas MEXaHHKA. bubmmorexa MUCuC , 1971
10. A, Mssmime B. A., | KBaHTOBas cTaTHCTHKA U
JleBuu B. T (u3mUeckas KMHETHKA
JI2.3 | bpanunkas JI. JI. Teopus BeposITHOCTEH 1 bubnrorexka MUCuC M.: Vueba, 2000

MaTeMaTH4YecKasl CTATUCTHKA.
Pa3p.: Cnyuaitnas BenuunHa u

€€ YKCIIOBBIE XaPAKTEPUCTHKH:

VY4eb. mocobue A1 CTy. CIEIl.
0102, 0608, 0709, 5104




ABTOPBI, COCTaBUTEIH 3arnaBue Bbubmmnoreka W3narenscTBo, rox
JI2.4 |Bpanunxas JI. JI. Teopust BepOATHOCTH U Bbubmorexka MUCuC M.: Yueba, 1998
MaTeMaTH4YecKasi CTATHCTHKA:
Pazn.: Ciyqaiinble COOBITHS
UX BEPOSTHOCTH: Yuel.
nocoOue IS CTy[. CIell.
0102,0608, 0709, 5104, 1106,
1204
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENTH 3arinaBue Bubnuorexa W3narensCcTBO, TOI
JI3.1 | Bexuos 1O. X., DJeKTpOHHAs TEOPHS bubnroreka MUCuC M.: U3a-Bo MUCuC, 2013
Wsanos U. A, MeTaJuIoB: 0. 3a1a4
Marseesa 1O. JI., op.,
Myxus C. U.
JI3.2 | BbeikoBa M. b., BelnonHeHne 1 opopmiieHIe bubnrorexka MUCuC M.: [MUCuC], 2017
T'opeesa XK. A., BBIITYCKHBIX
Kosmosa H. C., KBaTH()UKAIIIOHHBIX PadoT,

Honropusrii . A.

HAY4HO-UCCIEI0BATENECKUX
paboT, KypCOBBIX paboT
MarucTpoB U OTYETOB 110
MPaKTHKAM: METO/I. YKa3aHHUs

6.2. ITepeyens pecypcoB HH(pOPMALMOHHO-TEIeKOMMYHUKANMOHHOI ceTH « UHTepHET»

03.04.02 KBanToBast MeXaHHKa M CTAaTHCTHKA
nanovactui/Quantum Electronic Properties of

D1 |Nanosystems(Ha pyc. u aHTJL.)

JocTyn 1uist CTYZIeHTOB IPOXOISAIINX 00ydIeHHE 110
kypey. Pazmenien 8 LMS CANVAS

https://lms.misis.ru/courses/8424

6.3 IlepeueHb MPOrpaMMHOro obecneveHus

o1 JInnensuu ITIO Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
: PerUsr
1.2 | Microsoft Office
1.3 |LMS Canvas
I1.4 |Python
6.4. IlepeueHb HHGPOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 TaHHBIX
N.1 |IIoNHOTEKCTOBBIC POCCUIICKHE HAYIHBIC )KYPHAIBI U CTATHH:
N.2 |— Hayunas snexrponnas 6ubnuoreka eLIBRARY https://elibrary.ru/
ns3 Wnoctpannslie 6a3p1 ganHbiX (pocty ¢ [P anpecoB MUCuC):
N.4 |— ananmTtuueckas 6asa (nHaekcw nutupoBanus) Web of Science https://apps.webofknowledge.com
N.5 |— ananmTHyeckas 0aza (MHAEKCH IUTUPOBaHUs) Scopus https://www.scopus.com/
N.6 |— Haykomerpuueckas cuctema InCites https://apps.webofknowledge.com
WN.7 |— Hay4dHbIe )XypHaJbI u3natenscTBa Elsevier https://www.sciencedirect.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn.

Hasnauenne

OcHarenve

JIro6oit kopmyc
VYueGHast ayquropust

Yuebnas

ayJUTOpHs

JUIsL  TIPOBEACHUS
3aHATUN JIEKIMOHHOIO THIA W/WMIWA JUIs
MIPOBEJCHUS ITPAKTUYECKUX 3aHATHIA:

JI0CKa, KOMIUIEKT y4eOHo# Mebenu Ha 30 mocaiouHBIX MECT

JIroboit kopmyc
Y4eOHast ayTUTOPHS

YueOnas

ayIUTOPHS

JUId  NIPOBENEHUS
3aHATHH JICKIMOHHOTO THIIA W/WIK JUIS
IIPOBENIEHUS IPAKTUYECKUX 3aHITUM!

J0CKa, KOMILUICKT yqe6H0171 meb6enu Ha 30 nocagoO4YHbIX MECT

YnraneHsrit 3a1 Ne3 (B)

KOMIUIEKT ~ ydeOHOM mebenmm Ha 44  Mecra

I

obyuaromuxca, MOV Xerox VersaLink B7025 ¢ ¢ynximeit
MaciiTabupoBaHUs TEKCTOB M u3o0Opaxenuit, 8 IIK ¢
nocrynom k HWTC «Uurepuer», OUMOC yHuBepcutera
yepe3 JHYHBIN KaOwHeT Ha Tuatopme LMS Canvas,
munen3uonHsle nporpamMmsl MS Office, MS Teams, ESET
Antivirus.

8. METOANYECKHUE YKA3AHUA VI OBYYAIOIIIUXCA




Jlutepatypa JUIs CAaMOCTOSITEIFHOTO U3y4eHHsI XpaHUTCS Ha Kadeape (cM Takoke (aiins! B IIpumoxeHnx)
CamocrositenpHast pabota 00y4aroIuxcst sBisieTcs: popMoil opraHu3aii 00pa3oBaTeLHOTO MpoLecca Mo AUCIHIUINHE,
CTUMYITUPYIOIIEH aKTHBHOCTD, CAMOCTOSITEIFHOCT M TI03HABATEIBHBIN HHTEPEC CTYCHTOB.
CamocTositenbHast paboTta 00yJaronmxcs peycMaTpuBaeT yriyoJieHHOe H3y4eHHe Pa3iesioB U TeM JTUCHHUIUIMHBI, OCHOBHBIX
JIOTIOJTHUTENbHBIX HCTOYHUKOB y4eOHON M HAYYHOU JIUTEPATYPhI, MOATOTOBKY JOKIA0B, BBIIOJIHEHUE KYPCOBBIX padoT.
Marepuaisl JOKIa10B, KypCOBBIX Pa0OT B TATbHEHIIEM MOTYT OBITh MCIIOJIB30BAHBI IIPH BHIIOJHEHNH CTYICHYCCKAX HAYIHBIX
WCCIIEIOBAHUH U CTaTh OCHOBOW IS TOATOTOBKH BBICTYIUICHHH Ha CTYJICHYECKUX HAYIHO-TIPAKTHYECKIX KOH(PEPEHIUAXK, YIacTHs B
KOHKypCax.
CamocrosiTenpHas paboTa HampapjeHa Ha MOUCK yueOHO# U HaydHOH WH(pOpMAILIUK, Pa3BUTHE aHAJTUTHYECKIX CIIOCOOHOCTEH,
HABBIKOB KOHTPOJIS M INTAaHUPOBAaHMS yIeOHOTO BpeMEHH, Ha BEIPAaOOTKY YMEHHUIT M HABBIKOB PAIMOHATIBHON OpraHU3alluy CBOCH
JIeATeITBHOCTH.
CamocrosiTenpHast paboTa BKIOYACT CICIYIONINE BUIBI eI TCIbHOCTH:
- paboTa ¢ JEKIMOHHBIM MAaTepHAIOM, IPEAyCMAaTPHUBAIONIasl IPOPAOOTKY JEKIMOHHBIX MAaTepUalioB (KOHCIICKTHL,
MIPe3eHTANNN) U Ya4eOHO! JIUTepaTypHl;
- nouck (moabop) 1 0030p HaydyHOH M y4eOHOH JUTEpaTyphl C UCIONb30BaHHEM OMOTUOTEUHBIX U JEKTPOHHBIX
00pa3oBaTEIbHBIX PECYPCOB, HCTOYHUKOB

nHdopmanuu B ceTn «MHTEpHET» 110 N3y4aeMoii TeMe AUCIUILINHEI,
- OCBOEHHE MaTepHana, IPEeAyCMOTPEHHOTO Al CAMOCTOSTENBHOTO H3yIEHHUS;
- MOJrOTOBKA K MPAKTUYCCKUM 3aHITHSIM;
- BBITIOJIHCHHE JTOMAIITHETO 3aJaHus;
- TIOATOTOBKA K IK3aMEHY.




