degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: CCMI/IHap 10 HAHOJJICKTPOHUKC U KBAHTOBBIM KOMIIBXOTCpAM
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)PIJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kageapa HAHOZIEKTPOHUKH U KBAHTOBBIX KOMITBIOTEPOB

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
7 (ocennuit) - JlnddepeHnmpoBaHHbIi 3a4eT

8 (Becennnii) - JluddepennupoBanubiii 3aueT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 60 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrasuin: B.®. Jlykuues, A-p ¢us.-Mar. HayK

[Iporpamma obcyxeHa Ha 3aceqaHnnu Kadenpbl HAHOIEKTPOHUKH U KBAHTOBBIX KOMIIbIOTEpoB 29.05.2020



AHHOTANMA

Kypc "CemmHap 1O HaHOZJICKTPOHHKE M KBAaHTOBBIM KOMIIbIOTEpaM' MpedycMaTpUBaeT O3HAKOMIICHUE
cllylllaTeJel ¢ COBPEMEHHBIMH U IEPCIEKTUBHBIMU  TEXHOJNOTMSMH M YCTPOHCTBAMH MHKpO- U
HAHOIEKTPOHUKU. OCOOEHHOCTBIO Kypca SIBISIeTCS HENOCPEICTBEHHOE ydyacTue ciymarened B pabore
eKEeHeJeNbHBIX HayuyHbIX cemuHapoB @TUAH.

3amaun Kypca:

* BBe/IGHHE ciymareneil B cdepy NepeloBbIX pa3pabOTOK B 0ONACTH TEXHOJIOTHYECKHX IIPOLECCOB H
YCTPONCTB HAHODJIEKTPOHHKH;

¢ 3HAKOMCTBO C HOBBIMH NACAMH U KOHLCIILIHUAMU B o0macTu HaHODJJICKTPOHUKU,

* 0o0y4eHHE OCHOBHBIM HPUHLHUIIAM M KYyJIBType HAyYHOTO IUCIyTa C NPUMEHEHHEM YK€ MOIYyYECHHBIX
0a30BbIX 3HAHUH JUIA IPUOOPETEHUS JOMOTHNUTEIbHbBIX 3HAHUH 110 HAHODIEKTPOHHKE.

ITo pe3ynbTaram 0CBOEHHS Kypca CTYJCHT IOJDKEH:

3HaTh:

- COBpPEMCHHBLIC HaAIIPaBJICHUA TCOPETHUCCKUX W OKCIICPUMCHTAJIbHBIX HUCCJIEIOBAaHUM B obmactu
HAHOJJICKTPOHUKU,

- IPEUMYIECTBA U HENOCTAaTKNU TEXHOJIOIMH, MATEMaTHYECKON MOJENH, U dKCIIEPUMEHTAIBHON peann3aliun
TOT'O MJIM MHOTO HaIlpaBJIeHUs, 00CYKIaeMOro B paMKaxX CEeMUHAPCKUX 3aHATHI;

- OCHOBHBIC NOCTHXXCHUA KOHKPCTHBIX HAYYHBLIX KOJIJICKTUBOB (KaK OTCYCCTBCHHBIX, TaK H 3ap}I6e)I(HBIX),
pa6OTaIOI]_[I/IX B C(bepe MUKPO- U HAHO3JICKTPOHUKHU.

VYMeTs:
- 00BEKTHBHO aHAIM3UPOBATH MPEATIAraeMyt0 HH(DOPMAIIHIO 110 TEME Kypca;

- (opMynupoBaTh BONPOCHI K aBTOpaM COOOIICHHH W JOKJIAIOB, BBICTYNMAIOIIMM HAa CEMUHApe, H
MOAJePKUBATh HAYYHYIO JUCKYCCHUIO 110 TeMe Kypca;

- (opMHpOBaTh CBOIO MO3UIMIO (OCOOCHHO IO CIOPHBIM M OTKPBITHIM TEMaM, HalpHMep, CBA3aHHBIM C
Pa3IMYHBIMU HHTEPIIPETALUIMH HEKOTOPBIX KBAHTOBBIX SIBJICHHI) M TPaMOTHO €€ 000CHOBBIBATb;

- CaMOCTOSTEIIFHO pa3BUBaTh OOCY)XTaeMyl TeMy B paMKax 3HaHHH, MOJYYEHHBIX B XOjie OOy4YeHHs Ha
6a3oBoii kadenape.

Bnaners:
- KYJIBTYpOM Hay4yHOTO JUCIYTa U YMEHHUEM BECTH MPOAYKTUBHBIE TUCKYCCHU TI0 TEME Kypca;
- TEXHUKOW KOHCTIEKTHUPOBaHUS, KPUTHUECKOTO aHaN3a U aJalTaliy MpeiaraeMoi napopMaiuu.

OcHOBHOE cofiepKaHHe Kypca U3JI0KEHO B CIIEIYIONINX pa3/ienax:

. MarauropedpakTuBHbIH 3G PEKT 1 MarHUTOONTHYECKUE d(P(DEKTHI AJIsl KCCIEIOBAHNS HAHOCTPYKTYP

. DIIEKTPOHHBIE Y ONITUYECKUE CBOWCTBA BAPU3OHHBIX HAHOCTPYKTYP

. OnTuMu3anys CBOMCTB alIMa3HBIX CTPYKTYp ¢ NV-ieHTpamu

. KBaHTOBO-MeXaHNYeCKask 1 KOHTHHYaJIbHAsl MOJIEIM MAaTHUTHOM AMHAMHMKH aHTU(EPPOMArHUTHBIX YaCTHUI]
. TyHHenbHbIE TPaH3UCTOPHI

. Oddekr pe3oHaHCHOI 3aTyTAHHOCTH KBAHTOBBIX OMTOB

~N O D W~

. MonenupoBaHue HaHOIEKTPOMEXaHUIECKHX JIETEKTOPOB TEParepIieBoro U3mydeHust
1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

- O3HAKOMJICHHUE CIIyIIAaTeled ¢ COBPEMEHHBIMHU M NMEPCIEKTUBHBIMU TEXHOJIOTHSIMU H yCTPONCTBAMHU
MHKPO- ¥ HAHOAJIEKTPOHUKH. OCOOEHHOCTBIO Kypca SBIISIETCS] HEOCPEICTBEHHOE yUacTHe CiyliaTenen
B padore exxeHeesIbHBIX HayuHbIX cemuHapos @TUAH.

33]13‘[]([ JAUCHUIIINHBI

* BBEJCHHUE CIylIaTeiel B cepy MepeoBbIX pa3paboToOK B 0OJIACTH TEXHOJIOTHYECKHUX IMPOIECCOB H
YCTPOMCTB HAHORJIEKTPOHUKH;



¢ 3HAKOMCTBO C HOBbIMU NACAMH U KOHLCIIIUAMHU B obmactu HaHOJJICKTPOHUKU;

* o0yueHHe OCHOBHBIM NPHHIUIIAM U KYJIBType HayYyHOIO AMCIYTa C MPUMEHEHHUEM yXKe HOIyYeHHBIX
0a30BbIX 3HAHHUH 111 TPUOOPETEHUS TOMOIHUTENBHBIX 3HAHUN TI0 HAHORJIEKTPOHHKE.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO

YK-1 Criocoben oCyIiecTBIsTh TOUCK
ym ’ (dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

KPUTHUYECKUH aHAJIN3 ¥ CUHTE3 HH(popManny,
MNPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IOCTaBICHHON

3a1aunl
I1K-1 CnocobeH miaHupoBaTh U IPOBOIUTH I1K-1.9 3naer nepeueHb BeAyIUX NEPUOAUIECKUX HAYUHBIX
Hay4YHbIE SKCIIEPUMEHTHI (B U30paHHO U3aHUl U CHOCOOEH BBIICIATh aAKTyasJbHbIE Hay4dHbIE
[PEMETHOM 001IacTH) U (MIIH) TeopeTuyecKkue |IyOIMKaiuu B Ipo(eCCUOHATLHON 001acTH
(aHATMTHYIECKUE ¥ MIMUTALMOHHBIC) IIK-1.1  Bnameer  ¢yHIaMEHTAJbHBIMH  TOHSTHAMH,
HCCICnOoBaHNA 3aKOHAMU U TEOPUSIMHU COBPEMEHHON (U3NKU

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HATh:
- COBpPEMEHHbBIC HANPABICHHS TEOPETHUECKUX M OSKCHEPHUMEHTAJIbHBIX HCCIECIOBAaHMNH B 00JacTu
HAHOBJIEKTPOHUKU;
- TpeuMyIIecTBa W HENOCTATKH TEXHOJOTMH, MaTeMaTHYeCKOM MOJIENH, M 3KCIepUMEHTAIbHON
peanr3anny TOro WIK HHOTO HAMPABICHHS, 00CYKIAa€MOT0 B paMKaX CEMHUHAPCKUX 3aHSTHI;
- OCHOBHBIE [IOCTIJKCHHS KOHKPETHBIX HAy4HBIX KOJUIGKTUBOB (KaK OTEUECTBEHHBIX, TaK U
3apyOexHbIX), paboTaromux B chepe MUKPO- U HAHOIIEKTPOHUKH.

YMETh!
- 00BbEKTHBHO aHAJIN3UPOBATH MIPEAIaraeMyro HHPOPMAIIHIO IO TEME Kypca;
- (popmynupoBaTh BOIPOCHI K aBTOpaM COOOLICHHH M OOKJIAZOB, BBICTYIMAIOIIMM Ha CEMUHape, H
MOAJePKUBATh HAYYHYIO JHCKYCCHUIO 110 TeMEe Kypca;
- opMHPOBATH CBOIO MO3ULHIO (0COOEHHO IO CIIOPHBIM M OTKPBITHIM TeMaM, HallpuMep, CBSI3aHHBIM C
Pa3IMYHBIMU HHTEPIPETALMSIMUA HEKOTOPHIX KBAHTOBBIX SIBJICHUI) M TPAaMOTHO €€ 000CHOBBIBATh;
- CaMOCTOSITENIFHO Pa3BUBaTh 00CYKAaeMYyI0O TEMY B PaMKax 3HaHH, OJYYEHHBIX B X0/le 00y4YeHHUs Ha
6a3oBoii kadenape.

BIIAJICTh!

- KyJbTypO# Hay4HOI'0 AUCIyTa U YMEHUEM BECTHU POAYKTUBHBIE AUCKYCCUH IO TEME Kypca;
- TEXHUKOW KOHCTIIEKTUPOBAHUS, KPUTHUECKOTO aHaJIN3a U afalTaluy [peiaraeMoil nHpopMamuu.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs

pabora

1 MaruuTtopedpakTuBHbIN 3P PexTt 10 5

2 BapusoHHbIEe CTPYKTYpBI 10 5

3 ATnMa3zHbIE CTPYKTYpPBI 10 5

4 KBaHTOBO-MexaHMUYECKAs " 3 )

KOHTHHYaJIbHas MOJEIh




5 Pe3onancHas 3amyTaHHOCTD 8 4
6 MogenupoBanue JETEKTOPOB 14 9
Uroro wacos 60 30
[loaroroska k sK3amMeHy 0 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 7 (OceHHmi)
1. MarautopedpakTUBHEIH P HEKT

Maruautope@pakTuBHBIA ~ 3PQPEeKT W  MarHUTOONTHYecKHe O(PQGEKThl JUIS  HCCIE0BaAHUS
HAHOCTPYKTYP.

2. BapH30HHBIE CTPYKTYpPBI

DJNEeKTPOHHBIE U ONTHYECKHE CBOWCTBA BAPM3OHHBIX HAHOCTPYKTYDP.

3. AnmasHble CTPYKTYpBI

OnTuMu3anusi CBOUCTB alMa3HBIX CTPYKTYp ¢ NV-IeHTpaMu.
Cemectp: 8 (Becennuii)

4. KBaHTOBO-MeXaHWY€ECKasi U KOHTHHYaJIbHAs! MOJIEIb

KBanTOBO-MexaHM4YeCKas W KOHTHHYaJIbHAs MOJEIN MarHUTHOW JWHAMHKH aHTH()EPPOMArHUTHBIX
YaCTHIL.

5. Pe3oHaHCHas 3alyTAHHOCTh
Db dekt pe3oHaHCHOI 3aIyTAaHHOCTH KBAHTOBBIX OMTOB.
6. MogenvupoBaHue JeTEKTOPOB

MonenupoBaHue HAaHOIEKTPOMEXAaHUUECKUX JAETEKTOPOB TEParepreBOro N3IyueHHs.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

yueOHast ayTUTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM, MyJIbTUMEINA POCKTOPOM U 3KPAHOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. 3u C. ®usuka nMoaynpoBOJHUKOBEIX MPHOOPOB. — M: Mup, 1984
2. Banmues K.A., Kokun A. A. KBaHTOBbIE KOMITBIOTEPHI: HAJIEK Bl M PEATLHOCTD. - 2-€ U3/. - MOCKBA ;
WNxesck: PerymspHas n xaotnueckas 1nHaMmuka, 2004.
3.Maremarndeckoe 1 KOMITbIOTepHOE MoaennpoBanue HaHocucteM / J1. B. Herpos, A. FO. O3épun, /1.
A. Cunrios, B. B. Beropkos, A. A. Opnukosckuit, . A. CemennxuH. - Uznarenscteo MOTU, 2011.
4. K. A. Banues, B. B. Betopkos, A. A. OpnukoBckuii. KpeMHUEBasi HAHOIEKTPOHUKA: IPOOIEMBI U
MEPCIIEKTUBBI // YcIeXu COBPEMEHHOM palio3IEKTPOHUKY ; BHIIL. 6. - cc. 7-22, 2010.



JlononHuTeNbHAS TUTEpATypa
1. Hanoanekrponuka / K.A. Banues, B.B. Briopkos, B.A.I'puauun, B.I1. /Iparynos, A.A.Kokun, N.T.
Hewussectusiii, A. A. Opnukosckuii, }0.C. [Ipotacos, M.A. Cemenuxus. - U3n. MBTVY um. baymana,

2009
2. llyka A. A. Hanoanekrponuka. - M.: BUHOM, Jla0.3nanwuit, 2012 - 342 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

1. http://arxiv.org

2. http://publish.aps.org

3. http://www.nature.com

4. http://www.sciencemag.org
5. http://gen.lib.rus.ec/

6. http://www.ftian.ru

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX IPH OCYLeCTBJICHUU 00Pa30BaTeJIbHOIO
npouecca o JMCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ha 3aHATUAX UCIIOJIB3YIOTCA MYJIETUMEIUUHBIEC TEXHOIOTUY, BKIIIOYAsl IEMOHCTPALIUIO IPE3CHTALIMIA.
9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOXYJIs1)

1) mocermeHue Bcex CEMUHAPOB, MIPEIYCMOTPEHHBIX YY€OHBIM IIJIAHOM; BEJCHUE KOHCIIEKTOB 3aHITHI;
aKTHBHOE y4JacTHe B 00CYKIAEHUH CEMUHAPOB;

2) BayKHO AOOUTHCS MOHMMAHUSI U3y4aeMOro Marepuana, a He MeXaHHYeCcKoro ero 3anomuHanus. [lpu
3aTPYIHEHUU W3Y4YEeHUS OTAEIBbHBIX TEM, BOIPOCOB, ClexyeT oOpamarbcs 3a KOHCYNbTalMeH K
JOKJIaTYMKy Ha CEMUHApE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kageapa HAHOZIEKTPOHUKH U KBAHTOBBIX KOMITBIOTEPOB

Kypc: 4

kBaTuuKkanus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
7 (ocennuit) - JInddepeHmpoBaHHbIi 3a4eT

8 (Becennnii) - JluddepennupoBanubliii 3aueT

PaszpatGoTunk: B.®. Jlykuues, o-p ¢u3.-Mat. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

YK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(hopmHpyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

[MK-1 Crioco6eH mi1aHupoBaTh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIUOHHBIC)
WCCIICIOBAHMSI

[IK-1.9 3naeT nepeyeHs BeAyIINX MEPHOANUESCKUX HAYYHBIX
W3aHU W CIOCOOEH BBINENATh aKTyaJIbHbIE HAy4HBIC
MyOIuKanuu B MpoheCCUOHANBHOM 001acTH

[IK-1.1  Buageer  ¢yHAaMEHTAIbHBIMH
3aKOHaMHM M TEOPUSIMH COBPEMEHHOH (pHU3HuKH

IIOHATHUAMMU,

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynsrare wusyudeHus IUCHUILIHHBI «CeMHHAp IO HAHOYICKTPOHMKE W KBAaHTOBBIM KOMITBIOTEpAM)
00yJarouiCs JTOIDKEH:

3HATh:
- COBpPEMEHHbBIC HANPABICHHS TEOPETHUECKUX M OSKCHEPHUMEHTAIbHBIX HCCIECIOBAaHMNH B 00IacTu
HAHOBJIEKTPOHUKU;
- TpeUMyIIecTBa W HENOCTATKH TEXHOJOTMH, MaTeMaTHYeCKOM MOJIENH, M 3KCIepUMEHTAIbHON
peanr3anny TOro WK HHOTO HANPABICHHS, 00CYKIA€MOT0 B paMKaX CEMHUHAPCKUX 3aHSTHI;
- OCHOBHBIC [IOCTIJKCHHS KOHKPETHBIX HAy4HBIX KOJUIGKTUBOB (KaK OTEUECTBEHHBIX, TaK U
3apy0ex)HbIX ), paboTaromux B chepe MUKPO- ¥ HAHOIEKTPOHUKH.

yMeThb:
- 00BbEKTHBHO aHAJIM3UPOBATH MIPEAIaraeMyro HHPOPMAIIHIO IO TEME Kypca;
- (popmynmpoBaTh BOHIPOCH K aBTOpaM COOOLICHHH M OOKJIAZOB, BBICTYIAIOIIMM Ha CEMUHape, H
MOAJEPKUBATh HAYYHYIO JUCKYCCHUIO 110 TeME Kypca;
- popMHPOBATH CBOIO MO3ULHIO (0COOEHHO IO CIIOPHBIM M OTKPBITHIM TeMaM, HallpuMep, CBSI3aHHBIM C
Pa3IMYHBIMU HHTEPIPETALMSIMUA HEKOTOPHIX KBAHTOBBIX SIBJICHUI) M TPAaMOTHO €€ 000CHOBBIBATh;
- CaMOCTOSITENIFHO Pa3BUBAaTh 00CYKAAEMYyI0 TEMY B PaMKax 3HAHH, OJYYEHHBIX B X0/le 00y4YeHHUs Ha
6a3oBoii kadenape.

BJIA/IeTh:
- KyJIbTYpOH Hay4HOTO AMCIyTa U YMEHHUEM BECTH IIPOLYKTHUBHbIE JUCKYCCUH 10 TEME Kypca;
- TEXHUKOW KOHCTIIEKTUPOBAHUS, KPUTHUECKOTO aHaJIN3a U afalTaluy [peiaraeMoi nHpopMamuu.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C 1enbr0 KOHTPOJS OCBOSHHUS O0ydYaromUMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC B
HayaJie 3aHsATHs 110 TEME MIPOIUION JICKIIUU UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Bonpocs! asnst noarotoBku Kk gudd.3adery:
1. MarnutopepaktuBHblii  3hdekT u MarHuToonTHUecKHe APQEKThl UIA  HCCIeNOBaHUs

HAHOCTPYKTYp
2. DNeKTPOHHBIE U ONTUUYECKUE CBONCTBA BAPU30HHBIX HAHOCTPYKTYP

3. OnTumu3zanys CBONCTB aIMa3HBIX CTPYKTYp ¢ NV-1ieHTpamu

4. KBaHTOBO-MeXaHMYECKas M KOHTHHYaJIbHas MOAEIN MarHUTHOM JUHAMHUKH aHTU(EPPOMArHUTHBIX
4acTuIl

5. TyHHeNbHBIE TPAH3UCTOPBI
6.2¢ ekt pe30HaHCHOH 3aITyTAHHOCTH KBAHTOBBIX OMTOB
7. MonenupoBaHue HAaHODJIEKTPOMEXaHUIECKUX AETEKTOPOB TEParepeBOro N3rydeHHs



Kpurepun onennBanus
10 6amtoB — (ITIPEBOCXOHO):

*  CHUCTEMaTU3UPOBaHHbBIC, IIyOOKHE M MOJHBIE 3HAHUS IO BCEM pasjenaM y4eOHOI mporpammsbl, a
TaKXe [0 OCHOBHBIM BOIIPOCaM, BBIXOIAIIUM 3a €€ IPEEIIbI;

. TOYHOE HCIIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCJIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU IPAMOTHOE, JIOIMUECKU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  Oe3ymnpedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWCIUILTUHBI, yMEHHE ero 3(pQPeKTHBHO
HCIOJIb30BaTh B MIOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(GECCHOHANBHBIX 3a1a4;

. BBIP2KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUECKHM peIIaTh CIOKHBIE HpoOiIeMbl B
HECTaHJAPTHOW CUTYyalUu;

*  TIOJHOE W IIIyOOKOE YCBOEHHE OCHOBHOW M JOMOJHHUTENBHON IUTEparypbl, PEKOMEHJIOBAaHHOMN
y4eOHO# mpoTrpaMMOi TUCITUTUINHEI;

* yMEHHE OPHUEHTHPOBATHCS B TEOPHAX, KOHLEHIMIX U HANPaBICHUIX 0 U3y4aeMOW AMCLUUIUIMHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCII0JIb30BaTh HAYUHbIE JOCTHKEHUSI JPYTUX JUCLUIUINH;

*  TBOpYECKas CaMOCTOSTENbHAs paboTa Ha NPAKTUYECKUX, JTa0OPATOPHBIX 3aHATHIX, AKTUBHOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbl HCIIOTHEHHS 33 JaHHMA.

9 6amnoB — (OTJIMYHO):

* CcHCTEMaTU3UPOBAHHbBIC, ITTyOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zeiaM yueOHOH MporpaMmbl;

. TOYHOE HCIIOJb30BAHWE HAYYHOM TEPMHUHOJIOTUM (B TOM YHWCIIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  BJIAJICHUE MHCTPYMEHTapueM y4eOHOW NUCLUIUIMHBI, yMEHHE ero 3(QQEKTUBHO HCIOIb30BaTh B
MOCTAHOBKE M PEIICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 3a1a4;

*  CHOCOOHOCTH CAMOCTOSATEIIBHO M TBOPUYECKH pEIIaTh CIOKHBIE MpoOIeMbl B HECTaHIAPTHOM
CUTyalud B paMKax Y4eOHOW MporpamMmbl, IOJHOE YCBOCHHE OCHOBHOW U JOMOJHU "TEIbHOU
JUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHOW POTrpaMMO TUCIIUILIIHBEI;

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOMU
JUCLHUIUTMHE U JaBaTh UM KPUTHUECKYIO OLEHKY;

*  caMOCTOsTENbHass padoTa Ha MPAaKTUYECKHX, JaOOpaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHB KYJIBTYphl HCIIOJTHEHHS 3aJaHuUi.

8 6amnoB — (IIOUYTU OTIIMYHO):

* CHCTEMaTHU3UPOBAaHHbIE, NNIyOOKHE M IOJIHBIC 3HAHUS 110 BCEM IMOCTABJIEHHBIM BOIIPOCaM B 00beMe
y4eOHON MpOrpaMMel;

*  HCHOJb30BaHUE HAYYHOH TEPMHUHOJIOTMH, CTHIIMCTUYECKH TIPaMOTHOE, JIOTMYECKH NPaBUIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAHHbIE BBIBOJIBI;

* BIAJICHUE MHCTPYMEHTapueM y4eOHOH AMCIMIUIMHBI (METOJaMU KOMIUIEKCHOTO aHAJIN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PEUICHUH HAyYHBIX U
poQecCHOHANBHBIX 33/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIlaTh CIIOXKHBIE HPOOJIeMbI B paMKax
y4eOHON MpOrpaMMel;

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJILHOW JUTEPaTyphl, PEKOMEHIOBAHHON y4eOHOH NpOrpaMMoit
JUCLUIUIMHBL,

* yMEHHE OPHEHTUPOBATHCA B OCHOBHBIX TEOPHUSAX, KOHLEMLHUSIX M HAMPABICHHUAX MO H3Y4aeMOU
JUCLMIUIMHE W JaBaTh UM KPUTHYECKYIO OLIEHKY C IO3ULUI rocydapCTBEHHOH wuieoioruu (1o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIIA);

* aKTHBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CUCTEMATHUECKOE
ydacTue B IPYIIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

7 6annos — (OYEHb XOPOILLO):

* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOJITHBIE 3HAHMUS 110 BCEM pa3zieliaM yueOHOM MporpaMmel;

* HCII0JIb30BAaHUE HAyYHOM TEPMUHOJIOIMH (B TOM YMCJIE HA HHOCTPAHHOM SI3bIKE), IUHIBUCTUYECKU U
JIOTUYECKH MPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCHI, YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOJBL;

*  BIIAQJICHUE MHCTPYMEHTapHeM y4eOHOW NUCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE U
pELIeHNU HAyYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHME OCHOBHOW W JIOTIONHUTEJIHLHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCIUIUIAHBL;

*  YMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMUAX M HANpPaBICHUSAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;



*  camocTosTeNnbHas padoTa Ha IMPAKTHUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIIEHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJHEHUS 3adaHUH.

6 6aoB — (XOPOILO):
* JIOCTAaTOYHO ITOJHBIC U CHCTEMAaTU3UPOBAHHBIC 3HAHUS B 00beMe yueOHO! MPOrpaMMEl;

° HCIIOJIb30BaHHEC HeO6X0):[HMOI>'I HaquOﬁ TCPMUHOJIOTHUHN, CTUIUCTUYCCKU T'PAMOTHOC, JIOTUYCCKU
IPaBUIJIbHOC U3JIOKCHHUEC OTBETA HA BOIIPOCHI, YMCHUC ACJIaTh 000CHOBaHHBIE BBIBOJBI,

*  BIQJCHUE WHCTPYMEHTapueM Yy4eOHOH IMCLMWIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U NMPO(pECCHOHAIBHBIX 33a4; COCOOHOCTh CaMOCTOSTEIbHO IPUMEHATh THUIIOBBIC PEIICHUS
B paMKax y4eOHOH NpOrpaMMel;

* YCBOCHHE OCHOBHOM JINTEPATYPbI, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  YMEHHE OPHUEHTHPOBAThCS B 0A30BBIX TEOPHUAX, KOHUEHIMAX M HANPABICHUSAX IO H3Y4aeMOM
IUCIUIIMHE M JaBaTh WM CPaBHUTEIBHYIO OIICHKY; AaKTHUBHAs CaMOCTOsTelbHas pabora Ha
MPAaKTUYECKUX, J1A0OPATOPHBIX 3aHATHSX, MEPUOJUYECKOE y4YacTHE B TPYNIOBBIX OOCYKACHUSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUN.

5 6ammoB — (ITOYTU XOPOILIO):
* JIOCTaro4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTrpamMMBbl;

® HCII0JIb30BaHUC Haquoﬁ TCPMHHOJIOTUU, CTUJIHMCTHUYCCKU TI'PAMOTHOC, JIOTUYCCKHU IIPAaBHUJIBHOC
H3JI0KCHHUC OTBCTA Ha BOIIPOCHI, YMCHHC [1CJIaTh BBIBO/bI,

*  BIAJCHUEC HMHCTPyMEHTapHeM y4eOHOW IHMCHUIUIMHBI, YMEHHE €ro WCIOJbh30BaTh B PEIICHHU
y4eOHBIX U IPOPECCHOHAIBHBIX 33/1a4;

* CIIOCOOHOCTH CAMOCTOSITENIFHO MPUMEHSTH THIIOBBIE PELICHUS B paMKaxX y4eOHOM MPOrpaMMBl;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTNHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSIX, KOHIEMUUSAX M HANpaBICHUAX MO H3ydaeMOi
JUCLUUIUIMHE U JaBaTh UM CPaBHUTEIbHYIO OLEHKY;

*  caMocTOsiTeNbHas paboTa Ha MPAKTHYECKUX, JIAOOPATOPHBIX 3aHATHSX, Y4acTUE B TPYNIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHHS 33/1aHHH.

4 6amia — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:
* JIOCTaTOYHbIM 00BEM 3HaHHI B paMKax 00pa30BaTeIbHOTO CTaHIapTa;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTNHBL

® HCIIOJIb30BaHUC Haquoﬁ TCPMHUHOJIOTUH, CTUIMCTUYCCKOC U JIOTHUYCCKOC M3JIO)KCHUE OTBETA Ha
BOIIPOCHI, YMCHHUC ACJIATh BBIBOAbI 0e3 CYHICCTBCHHBIX OH_II/IGOK;

. BIIQJICHHE WHCTPYMEHTApUeM Y4YeOHOW IUCIUIUIMHBI, YMEHHE €r0 HCIIOJIb30BaTh B PEIICHUU
CTaHJIAPTHBIX (THUIOBBIX) 3aJ1a4;

* yYMEHHE [0 PyKOBOACTBOM ITPENOAABATENs PELIaTh CTaHJAPTHBIE (TUIIOBBIC) 3aJa4H;

® YMEHUE OPUCHTUPOBATHCA B OCHOBHBIX TCOPUAX, KOHLCHIMUAX H HAIPABJICHHUAX II0 I/IsyqaeMoﬁ
AUCHUIUIMHC U 1aBaTh UM OLICHKY,

. pabora moOx PYKOBOACTBOM IIPEMOJABATENsl HA MPAKTUYECKUX, JAOOPATOPHBIX 3aHITHX,
JIOITyCTUMBIHA YPOBEHb KYJIBTYPbl UCIIOJIHEHUS 3aJlaHUH.

3 6anna — (HEYAOBJIETBOPUTEJIBHO), HE3AYTEHO:
* HEIOCTATOYHO IOJIHBIN 00BbEM 3HAHMI B paMKax 00pa30BaTeIbHOTO CTaHIAPTA;
* 3HAHWE YaCTH OCHOBHOH JINTEPATypPhl, PEKOMEHI0BAaHHON Y4eOHOM MPOTpaMMOi TUCIIUILTHHB;

® HCII0JIb30BaHUC HaquOﬁ TCPMHHOJIOTUH, H3JIOKCHHUE OTBETA Ha BOIPOCHI C CYIIECCTBCHHBIMU
JIMHTBUCTHYCCKHUMU U JIOTHYCCKHUMHU OIHI/I6KaMI/I;

. cnaboe BIaJieHUE WHCTPYMEHTapueM Yy4eOHOW NHUCUIUIUINHBI, HEKOMIIETCHTHOCTh B PEIICHUU
CTaHJIAPTHBIX (THUIOBBIX) 3aJ1a4;

® HEYMCHUC OPUCHTUPOBATHCA B OCHOBHBIX TCOPUAX, KOHLUCHLHUAX W HAIPABICHUAX H3y11aeM0171
JUCIMITIIIMHBI;

* IMacCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KUHA YPOBEHb KYJIbTYPHI UCIIOTHEHUS
3aJIaHUM.

2 6amta — (HEYIOBJIETBOPUTEJILHO):

* (parMeHTapHbIC 3HaHUS B paMKax 00pa30BaTelbHOIO CTaHapTa;

. 3HAaHUSl OTHENBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHIOBAaHHBIX YYEeOHOH mMporpaMmmoi
JIHCIHILIAHDI,

. HEYMEHHE WCIIONh30BaTh HAYYHYI0 TEPMHUHOJIOTHIO TUCIUIUIMHEI, HAJIWYUE B OTBETE TI'PYOBIX
CTUIHUCTUYECKUX U JIOTHYECKUX OLINOOK;

* TACCHBHOCTh Ha MPAKTUYECKUX U JIA0OPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhl UCTIOTHEHUS
3aIaHUH.



1 6amn — (HEVIOBJIETBOPUTEJIBHO):
* OTCYTCTBHE 3HAHMH M KOMIIETCHLIMI B paMKax 00pa30BaTeIbHOIO CTaHAapTa UM OTKa3 OT OTBETA.

5. MeTonuveckne MaTepuabl, onpeneasione Npoueaypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu nposenenun uddepenupoBaHHOro 3adera olydaromiemycs npenocrasisercss 30 MHUHYT Ha
noAroroBky. Onpoc o0yyaromnerocs Mo OWIETy He JOJKEH MPEBBILIATh JBYX aCTPOHOMHUYECKHUX YacoB
B YCTHOW W (MJIM) TUCBMEHHOMU (hopMme.



