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IIPOBOJIUTH TOJIBKO C IIOMOLIBIO CIIEIHAIIBHBIX YHUCIEHHBIX
cpenctB. OHUM U3 TAaKUX MOLIHBIX CUCTEM SIBIISIETCS MPOLYKLUS
dupmbr Wolfram Research Inc. Mathematica. 9to nporpamma
MIO3BOJISAET JENIaTh HE TOJIbKO YHCICHHBIE BBIUUCICHUS, HO U
AQHAJIMTUYECKUE pacyeThl. BaXxHOM COCTABIAIOIEN MPOrPaMMBbI
SBJISICTCA TaK)Ke€ BO3MOXXHOCTh BU3YyalIU3alluu (GU3NUECKUX
npouecco. [Ipennmaraemplii Kypc NOCBAIIECH H3YYEHUIO
nporpammbl Mathematica (Bepcuu 5.1/5.2/6/7/8) u ee
MCIIOJIb30BAHUIO MTPH PEIICHUHN PA3IUYHBIX PU3NYECKUX 3a]1a4.
B3anMocBs3b ¢ APYrHMH JTHCHUIUINHAMH CHIEHHAJIBHOCTH
KomnrelorepHsie TexHonoruu B pusnke; Ksantosbie
HAHOCTPYKTYpPBI BO BHEIIHUX NOJIsIX; KBaHTOBOpa3MepHbIe
CTPYKTYpbI HAHOJJIEKTPOHUKHU.

TpeGoBanusi K HCXOAHBIM YPOBHSIM 3HAHMI U YMEHHUH

Ne HaumenoBaunue Kparkoe onucanmne Kox komMneTeHIumu, KOJX
AUCHHILIMHBI HHAUKATOPA J0CTHKEHUSA
KOMIIETEHIIHHU
b1.0.01 Meroupt Ha ceropnsmHmii 1eHb B TEOpETHYECKUX pacuerax coBpemenHor | YK-1, VK-4, OIIK-3, I1K-1;
MaTCMaTHICCKOro (U3UKK BCTPEYAIOTCS MHOTO PacyeToOB, KOTOPBIE MOYKHO
MOACIIUPOBAHUA

VK-1.1; VK-1.2; VK-1.3;
VK-4.1; YK-4.2; YK-4.3;
OIIK-3.1; OIIK-3.2; OITK-3.3;
TK-1.1; TIK-1.2; TIK-1.3




CTY1€HTOB:
CryaeHThI TOJDKHBI 3HaTh CTaHAPTHEIC SI3BIKU
nporpammupoBanus: Pascal, C, C++

b51.0.02

KomnsroTepHbie
TEXHOJIOTHH B (PH3HKE

Beenenue. bazoBeie cBoiicTBa nokymeHTa. Matemaruka B LATEX.
Pucynku. Ta6muier. Caetunku u Makpokomanabl. OdopmiieHne
nokymeHTa. Pabora ¢ 6ubnmorpadueii. Pabora ¢ rpadukoii.
Odopmnenue npesenTtanuii. bazoBsie cpeacTBa YMCICHHOTO
ananm3a B porpamme Origin. CocraBiieHre Hay4HbIX Tpa(UKOB B
nporpamme Origin.

KommbroTepHast BepcTKa JaBHO CTajla HEOThEMIMMON YacThIO
U3JaTeIbCKON esTenbHOoCTH. Pa3BuTne cucrem Ha 6aze TeXa
MPUBEJIO K TOMY, YTO OHH Jie-(haKTO CTaJId CTaHIAPTOM B
U3JIaTENbCTBE HAYUYHO-TEXHUYECKOH JIUTEPaTyphl, C OHOMN
CTOPOHBI TIO3BOJISIsE OBICTPO M KQU€CTBEHHO MOATOTABINBATH K
MeYaTH TEKCThI C OOJIBIIUM KOJIUYECTBOM (HOPMYJI, TAOJIUIL U CXEM,
a ¢ Ipyroi — obseryas ¥ ycKopsisi IpoLecc COTPyAHUYECTBA C
uznatenbeTBoM. [IpearaemMplit Kypce MOCBSIIEH U3YYESHUIO
CUCTEMBI pa3MeTKH U nporpamupoBanus LaTeX u mporpamHoro
obecrieueH s JJIsl YUCICHHOTO aHann3a U Hay4Hou rpaduku Origin
(Bepcum 2019).

Lenp npenonaBanus aucuuruing: Llensio Kkypca sBisercs
dbopmupoBaHue Yy 00yUaromuxcs MpeaCcTaBIeHUH 00 OCHOBHBIX

IMpUHIUIIaxX pa6OTBI N3JAaTCIbCKUX CUCTEM, 3HAKOMCTBO CTYJCHTOB

YK-4, OIIK-3, TIK-1, [1K-2;

VK-4.1; YK-4.2; YK-4.3;
OIIK-3.1; OIIK-3.2; OIIK-3.3;
I1K-1.1; T1K-1.2; TIK-1.3;
[IK-2.1; [1K-2.2; TIK-2.3




C OCHOBHBIMU TEPMHUHAMU U TIapaMeTpaMu TUIorpadckoit
BEPCTKHU; OBJIA/ICBAHUE HaBbIKaMH HA00Opa CTPYKTYPHUPOBAHHOTO
TEKCTa; U3YYCHNE TEXHUYECKHUX MPUEMOB JJIsi HA0opa CIOXKHBIX
MaTeMaTH4ecKux GopMyJl; YUCIECHHBIN aHanu3 OoJbIIoro Habopa
JAHHBIX, COCTABJIEHUE HAYYHBIX TPaPHUKOB.

YyeOHas 3aaua:; 3a/1a4u Kypca COCTOSIT B U3JI0KCHUN 0a30BBIX
cpencTB Tunorpadcekoi cuctemsl TeX, 03aHaKOMIICHHH 0a3BOX
METOJIOB 00pabOTKH IKCIIEPUMEHTANBHBIX JaHHBIX B IPOTPaMMe
Origin.

OCHOBHBIEC METO/IbI IPOBEJICHUS 3aHATHH, JTEKIIUHU, IPAKTHYECKUE
3aHATHSL.

Cnucok nuTepaTyphl: COIEPKUT 3 HAMMEHOBAHHM KHHT.
Beenenue. ba3osble cBoiicTBa qokymenTa. Matemaruka B LATEX.
Pucynku. Tabmunpl. CueTunku u MakpokoManasl. OdopmieHue
nokymeHnTa. Pabora ¢ 6ubmmorpadueii. Pabora ¢ rpadukoii.
Odopmnenue npe3enTaiuii. bazoBbie cpecTBa YUCICHHOTO
ananm3a B mporpamme Origin. CocraBiieHre HayuHbIX TpaGuKOB B
nporpamme Origin.

B3anmocBsa3h ¢ APYIr'iMHU JTUCHUIVIMHAMMU:
MeTtoapl MaTEMaTHUECKOTrO MOIenupoBaHus; CTaTUCTHUECKU
aHaJIn3 JaHHBIX
TpeGoBanusi K HCXOAHBIM YPOBHSIM 3HAHMI U YMEHHM I
CTY/ICHTOB
3Hatb: OCHOBBI IPOIrPAMMHUPOBAHHS




Ywmerb: [IporpaMmupoBaTh Ha JTF000OM TEKCTOBOM PEIAKTOPE
Bnaners: OcHoBamu nHpopmaTrku. CTaHAAPTHBIC S3BIKU
POTPaMMHUPOBAHHUSL.

b1.0.03

WNHOCTpaHHBIN S3BIK B
npohecCHOHANTBHOMN

chepe

[Iporpamma npearonaraeT pa3BUTUE HABBIKOB YTCHHS, TOBOPEHHUS,

ayIMpOBaHMs U MHChMa Ha IpoABMHYTOM ypoBHe (advanced level).

OCHOBHOI 1IEJIbI0 TPOTPAMMBI SBJISICTCS 00y4YCHHE CTYACHTOB
pa3IMYHbBIM BUIaM peueBoil nesrenbHoctu (PJ]): aynupoBanue,
YTEHHUE, TOBOPEHHE U MMHCHMO, B MPOIIECCE MPUOOPETCHUS
A3BIKOBOM KOMIIETEHIIMU ypoBHA b-2. YcTHBIE TeMbI U
YIPaKHEHUS CTaBAT CBOEH 1EJIbI0 PA3BUTHE Y CTYICHTOB HaBBIKOB
YCTHOM peuu, HOBTOPEHHUE U 3aKPEIICHUE JIEKCUKU U OCHOBHbIE
SBJICHHS TpaMMaTuku. [IporpamMma pacrnosioxeHa ¢ yueTom
HapacTarloluX SI3bIKOBbIX TpyAHOCTEN. K KaxknoMy maTepuaiy
JTAIOTCSI CJIOBA-TEPMUHBI C TPAHCKPHUIILIUEH, TaK KaK
MIPOU3HOIIEHHUE 3TUX CJIOB CTAHOBUTCSA BCE TPYJIHEE. Y CTHBIE
TEMBbI Pa3BUBAIOT YMEHUS OOBSCHATHCS B TPO(HECCUOHATILHOM
cdepe 1 03HAKOMUTHCS C OCHOBaMHU MPO(hecCHOHATBEHOM TEKCUKH.
CTyneHT J0KeH TOBOPUTH JIOCTATOYHO OBICTPO U CIIOHTaHHO,
YTOOBI TOCTOSTHHO OOIIATHCS C HOCUTEISIMU SI3bIKa 6€3 0COOBIX
3aTpyAHEHUH s 10001 u3 ctopoH. OH TOKEH JenaTh YeTKHe,
MOIPOOHBIE COOOIIEHUS Ha Pa3INYHbIC TEMbI M U3JI0XKHUTh CBOU
B3IJI51] Ha OCHOBHYIO Ip00JieMy, OKa3aTh NPEUMYIIECTBO U
HEJOCTATKU Pa3HbIX MHEHU

B3aumocBs3b ¢ APYrUMH JMCUUILUIMHAMHU CHENMATbHOCTH:
IIpakTHueckuil Kypc aHIVIMICKOTO s3bIKa

TpeOoBaHusI K HCXOAHBIM YPOBHAM 3HAHUI U YMEHMH
CTY/IEHTOB:

CTyneHThl T0JDKHBI 0071a1aTh SI3IKOBBIMUA KOMITETCHITUSIMU
ypoBHs A-2, b-1

YK-2, YK-4, YK-5, YK-6, OIIK-1,
[K-1, IIK-5;

VK-2.1; YK-2.2; VK-2.3;
VK-4.1; YK-4.2; VK-4.3;
VK-5.1; YK-5.2; VK-5.3;
VK-6.1,YK-6.2, YK-6.3;
OIIK-1.1; OIIK-1.2; OIIK-1.3;
IIK-1.1; TIK-1.2; TIK-1.3;
IIK-5.1; T1K-5.2; TIK-5.3

b1.0.04

IIpukiiagHas KBaHTOBAs
dusmnka

Hens quctumumas "Tpukiagras kBanToBas pusnka'
3aKJIFOYAeTCs B U3yUYEHUU OCHOB KBAHTOBOW (PU3UKH U €€

MPUMCHCHUSA B IPAKTHICCKUX 00J1acTsX. CTYILCHTBI IO3HAKOMATCA

VK-1, OTTK-2, OTIK-3, TIK-4;

VK-1.1; VK-1.2; VK-1.3;
OIIK-2.1; OTIK-2.2; OTTK-2.3;




C KBaHTOBBIMH IIPUHIIMIIAMH, BOJJTHOBOM NPUPOAON YaCTHL],
ypaBHeHueM [Ipéaunrepa u MaTpuLa MIOTHOCTH, d TAKKE
MPaKTUYECKUE MPUMEHEHHUs], BKII0Uasi KBAHTOBBIE KOMITBIOTEPHI,
KpunTtorpaduio 1 KBaHTOBYIO ONTUKY. CTyA€HThI Oy1yT U3y4yaTh
KBaHTOBBIC SIBJICHUS, TAKUE KAK SHTAHIJIAMEHTALlUs U KBAHTOBas
uHTepdepenusa. OCHOBHOM aKIEHT JeNlaeTcsl Ha pa3BUTUU
HAy4YHOT'O MBIIUJIEHUS U KPUTUYECKOTO aHAIN3a Pe3yIbTaToOB
sKcrepuMeHTOoB. Llenp 3akntoyaeTcs: B HOATOTOBKE CTYIEHTOB K
MIPUMEHEHHUIO KBAHTOBBIX MPUHILIMIIOB VISl PELLIEHUs pealbHbIX
poOJIeM U BHEIPEHUS KBAHTOBBIX TEXHOJIOTUHN B Pa3IuvyHbIC
OTpacJId HAyKU U MPOMBIIIJIEHHOCTH.

OcHOBHBIE THAAKTHYECKHE eIMHUIBI (Pa3aeJibl).

-pabora B Python(interpolation, FFT, ODE, PDE, visualization, )
-pemienus quddepennuansHoro ypasHenus [lpeaunarepa ms
MHOTOYPOBHEBBIX CUCTEM;

- JIByx-, Tpex — ypOoBHEBas cucTemMa

- optical pumping, STIRAP, EIT, SCRAP.

I1K-3.1; I1K-3.2; [1K-3.3;
I1K-4.1; [1K-4.2; [1IK-4.3

b1.0.05

duzuka
TeTEepONEPEXOIOB

B Kypce u3nararTcsi OCHOBBI 30HHOI TEOPHHU IeTepOIepex010B, MOJCITH
30HHOM TMarpaMMBbl HCAJTHOTO H HEUACAILHOTO I'eTepOIIepEX0I0B,
BBIYUCIAKOTCA MMapaMETPEI r€TCPOICPEXO0N0B, U3JIArarOTCA NEXaHU3MbBI
IMMPOXOXKACHUA TOKA, paCCMaTPUBAIOTCA IJIABHBIC T'€TEPOIICPEXOAbI U
Hepex0Ibl METAILT-TIOIYTIPOBOAHUK, UX (POTOIIEKTPUIECKHIE CBOMCTBA,
NPUMEHEHHUE T'eTePONIePEXO0I0B U CTPYKTYP Ha HX OCHOBE JUISl CO3/IaHHMS

IMPEMHUKOB HU3JIYUCHHU, CBETOU3TYYAOIUX AUO0J0B, TPDAH3UCTOPOB U T.1.

LIGJ'IB npenogaBaHusd AUCHUIIIIMHBL: O3HAKOMJICHUC CTYJACHTOB C
(I)I/I3I/ILIGCKI/IMI/I npouecCcaMu, NporuCXOoaAAIIMMH B KOHTAKTC ABYX

VK-1, OIIK-1, OIIK-2, OIIK-3,
T1IK-1;

VK-1.1; VK-1.2; YK-1.3;
OIIK-1.1; OTK-1.2; OTK-1.3;
OIIK-2.1; OTIK-2.2; OTTK-2.3;
OIIK-3.1; OTK-3.2; OIK-3.3;
TK-1.1; TIK-1.2; TIK-1.3




Pa3HOPOIHBIX MOJIYIPOBOIHUKOB M C BO3MOKHOCTSIMHU MX IPUMEHEHUS B
JIEKTPOHHUKE.

B3aumocBa3b ¢ ApyrumMu JMCUMILIMHAMY CHIENUATBHOCTH:

®u3nKa KOHASHCUPOBAHHOTO COCTOSIHHA, KpucTayuiorpadusi, Gusnka
MOJTYTIPOBOTHIUKOBBIX MTPHOOPOB TpedoBaHUS K HCXOTHBIM
YPOBHSIM 3HAHUIT U YMEHUH CTYAeHTOB: /{11 yCBOCHUS TaHHOM
JUCITUILTAHBL Y CTYJCHTOB JIOJDKHA OBITh yCTOMUMBast 0a3a 3HaHUI
M3YYEeHHBIX Ha MPenbIayIeM Kypce nuciuiuimH: DPusnka TBEpIoro
Tena, Kpuctaiorpadusi, TBepAOTeIbHAS DJICKTPOHUKA

b1.0.06

DdusznyueckKrue 0CHOBBI
MOJIEKYJIIPHOU
3IEKTPOHUKHU

IIpeamer «Pu3ndecKkrue OCHOBBI MOJIEKYJIIPHOM JIEKTPOHUKHY
MMEET CBOEH 1IeJIbI0 JIaTh CTYJEHTAaM 3HAHMSI U HAaBbIKU B 001acTu
JIEKTPOHHOI'O CTPOEHUS MOJIEKYJIIPHBIX MATEPHAJIOB,
OCHOBAHHBIE HA COBPEMEHHBIX MPEJICTABICHUAX 00 UX (PU3NUECKUX
Y XMMHUYECKUX CBOMCTBAX.

B3aumocBs3b ¢ APYrUMH IMCUMIIHHAMHU CHIENHATbHOCTH:
KBaHTOBOpa3MepHbIE CUCTEMBI HAHODJIEKTPOHUKH, KBaHTOBBIE
HAaHOCTPYKTYpPBI BO BHEIIIHUX ITOJIAX

TpeGoBaHus K HCXOAHBIM YPOBHSAM 3HAHMI U YMeHM I
CTY/ACHTOB:

CryneHTbl 10JKHBI 3HaTh Kypc obmeit ¢puznku, OCHOBBI
TEOpeTUYEeCKON PU3UKH, (PH3MKa MOTYITPOBOIHUKOB,

MUKpO3IeKTpOHHKA

YK-1, OIIK-1, TIK-1;

VK-1.1; VK-1.2; VK-1.3;
OIIK-1.1; OTIK-1.2; OTTK-1.3;
TK-1.1; TIK-1.2; TIK-1.3

b1.B.01

CraTUCTHUECKHUH aHAIN3
JIAHHBIX

Kpr 3HAKOMUT CTYACHTOB C OCHOBHBIMH 3a/la4aMU U MCTOdaMU
CTaTUCTHUKH aHAJIM3a JaHHBIX.

HCJ'II/I KypcCa — CBA3aThb TCOPHUIO U TPAKTUKY, HAYUUTH CTYJACHTOB
«BHUACTH» CTATUCTUYCCKHUEC 3aJa4d B Pa3JINIHBIX IMTPEAMETHBIX
00J1acTSIX U IpaBHUJILHO NPUMCHATHL COBPEMCHHBIC MCTO/IbL

YK-1, YK-2, 1IK-2;

VK-1.1; YK-1.2; VK-1.3;
VK-2.1; YK-2.2; YK-2.3;
MK-2.1; TIK-2.2; TIK-2.3




IIPUKJIAHOM CTaTUCTHUKH, I1I0KA3aTh HAa IPUMEPaX BO3MOKHOCTH U
OTpaHUYEHUS CTATUCTUYECKUX MeTO0B. Kypc umeer
METOI0JIOTUYECKYIO HAIIPABICHHOCTh U HE COEPIKUT
JIOKa3aTeNbCTB TEOPEM.
Kaxaplii METOJ ONIKCHIBACTCA 110 €IUHOM CXEME: IOCTaHOBKA
3aJ1auu; MPUMEPBI IPUKIIAIHBIX 33/1a4 U3 00JacTH (PU3UKU U
TEXHUKHU, ONOJIOTHH, MEIULIUHBI, IPOU3BO/ICTBA; 0a30BbIE
IIPEATIOIOKEHNS U TPAaHULbI IPUMEHUMOCTH;, OITMCAHUE METOAA
(JU1s1 METOZI0B IPOBEPKH CTATUCTHUUECKUX I'MIIOTE3: HYyJIeBas
TMIIOTE3a U AIbTEPHATUBBI, CTATUCTUKA, €€ HYJIEBOE
pacripeiesieHue);
JIOCTOMHCTBA, HETOCTATKH, OTPAHUYECHUS, «II0JIBOJHBIE KAMHIY;
CPaBHEHHE C IPYTUMHU METOJAMH.
B3anMocCBsA3b ¢ ApyruMu AUCHUIUIMHAMY CIELUAIBHOCTH.
KomnbroTepHble TEXHOJIOTUH B (PU3MKE, METOIbI
MaTeMaTUYeCKOIr0 MOJICIUPOBaHUs, TMHEIHAs anredpa u
aHAJIUTUYECKasl TECOMETPHUs, TEOPHUS BEPOATHOCTEN. .
TpeboBaHUsI K HCXOIHBIM YPOBHSIM 3HAHUN U YMEHUH CTYCHTOB.
CTyaeHT NOJKEH 3HaTh U BJIaJIETh By30BCKUM KypcoM
MaTeMaTUYeCKOI0 aHalln3a U JICHUHHOM anreOpbl, CTaTUCTUYECKON
¢u3uku (B oObeMax Kypca "®u3uka KOHTHCUPOBAHHOTO
cocoTsiHUA").

b1.B.02

Crnextpockonus

[{enbro AUCHHUIUINHBI SBISIETCS MOJIy4eHHE (PyHAAMEHTaIbHBIX
3HaHUH B 001aCTH ONTHYECKON CIIEKTPOCKOIHH, a TAKXKe
(dbopMUpOBaHNE HABBIKOB pErHCTpalii U 00paboTKU CIIEKTPOB,
03HAKOMJIEHHE C BOIPOCAMU TEXHUUYECKOTO OCHAIICHHUSI
CHEKTPOCKOMUH.

OcHOBHBIE TUIAKTHYECKHE eIMHUIBI (Pa3aeJibl):

- B3aUMOCBSI3b CLIEKTPOCKONUHU 1 KBAHTOBOW MEXaHUKH;

- B3aUMO/JIENICTBUE 2JIEKTPOMAarHUTHOIO U3IYyUYEHHs C aTOMAMHU U
MOJIEKYJIaMH;

- 0COOEHHOCTH 3KCIIEPUMEHTAIBHBIX METO/IOB;

YK-3, TIK-1;

VK-3.1; VK-3.2; YK-3.3;
MK-1.1; TIK-1.2; TIK-1.3




- MOJIEKYJISIpHAs CUMMETpUSI,;

- KoniebaTeapbHas CIIEKTPOCKOIIHS;

- aTOMHasl CIIEKTPOCKOIINS;

- CIIEKTPOCKOIHS IBYXaTOMHBIX MOJICKYJI;

- aTOMBI U MOJIEKYJIbI B KOHJICHCUPOBAaHHBIX Cpe/iax.
B3aumocBs3b ¢ APYruMH JIMCUMIINHAMHA:

Kypc “CHeKTpoCKOIuUs’’ B3aUMOCBSI3aH C JUCIUIUIMHAMUA
“JeMeHTHl KBAaHTOBOM M ONTHYECKOW MHPOPMATUKH,
“CUMHTWUISALIMOHHBIE MaTepualbl” U “Du3nKa jJa3epoB U
TBEPJOTEIIbHBIC JTa3€PHBIC MaTepUATIBI .

TpeOoBaHusl K MCXOAHBIM YPOBHAM 3HAHUI U YMEHHI
CTY/IEHTOB:

nepeyeHb AUCHHUIUINH, KOTOPBIE JOHKHBI OBITH OCBOSHBI AJIs
Hayajia OCBOEHUS JIaHHOM TUCUUIUIMHBL: “ATOMHas pU3nKa”,
“KBantoBast Mexanuka” v “@u3nka TBEpAOro Tena’ .

b1.B.03

duznka JIa3€pOB U
TBECPAOTCIIBHBIC
JIa3€PHLIC MaTCpHralibl

[{enbro IUCHUIUIMHGI SBISIETCA

M3y4YEeHHE IPUHIIUIIOB pabOTHI JIa3€pOB,paCpOCTPaHEHUS
JIa3€PHOT0 U3JTyYEHUs], TEXHUYECKUX XapaKTEPUCTHUK JIa3€pOB
Pa3IMYHbIX TUIIOB, IPOLIECCH IEPEHOCA SHEPTUN HAKauKU B
TBEPJIOTENbHBIX JIA3ePHBIX MaTepHanax, popMUpoBaHUE 0a30BBIX
3HaHUU B 00JaCTH Ja3epHON QU3NKU U TEXHUKH, a TAKXKE
MOJIETTMPOBAHUY PA3JIMYHBIX IIPOLIECCOB U3IY4YaTEeIbHOIO U
0€e3bI3J1y4aTeIbHOr0 IEPEHOCAa SHEPTUN B TBEPIOTEIbHBIX
Ja3epHBIX MaTepHanax.

OcHOBHBIE TUIAKTHYECKHE eMHUIBI (Pa3aeJibl).

-J1a3ephbl - MPUHIMI PaOOTHI J1a3epa; CXeMbl HaKaYKH;
-B3aMMO/JICHCTBHE U3TYyUEHUS C BEIECTBOM;

-IIpOLIECCH] HAKAYKH;

-[IACCUBHBIE ONITHUYECKHE PE30HATOPBIL;

-HENPEPHIBHBINA U HECTAIIMOHAPHBIN PEXXUMBI PaOOTHI J1a3€epoB;
- THIIBI JIa3€POB;

[1K-3, T1IK-4;

MK-3.1; [1K-3.2; T1K-3.3;
[1K-4.1; [1K-4.2; 11K-4.3




-CTPYKTypHbIE U (prusmueckue cBoiictBa KprctaioB LiINbO3 u
Y3Als012;

-CIIEKTPOCKOTIMYECKHEe XapakTepucTuku kKpuctamioB YAG u LN.
B3aumocBs3b ¢ APYrUMH JMCUMILIHHAMH CHENNAIbHOCTH:
Kypc “®Du3uka j1a3epoB U TBEPAOTEIbHBIC JIa3epHBIEC”
B3aUMOCBSI3aH C IUCHUIUIMHAMHU ‘“DJIEMEHTHI KBAaHTOBOU U
onTtuieckoit nHbopmaruku”’,“Criekrpockonus”’, “HenuHeitnas
ONTHKA”.

TpeOoBaHusi K MCXOAHBIM YPOBHSIM 3HAHMUI U YMEHH
CTY/IEHTOB:

nepeyeHb AUCHUIUINH, KOTOPBIE JOKHBI OBITH OCBOCHBI JJIs
Hayajia OCBOEHUS JaHHOW NUCIMIUIUHEL: “O01ias
¢uzuka”,“KBanToBas Mmexanuka”, “@usuka TBepI0ro Tena’,
“Onruka’.

b1.B.04

MeToapl MaIIMHHOTO
oOydeHus B
MaTepHaIOBEICHUU

B pamkax nucrumiusbl « MeTopl MAIIMHHOTO O0y4YeHUs B
MaTepUaIOBEICHUN U3YIAIOTCSI COBPEMEHHBIE METOIBI
MAaIIMHHOTO 00y4YeHUsl, IPUMEHsIEMbIE JUIS MPEICKa3aHusl HOBBIX
MaTepUaIOB U UX CBOMCTB M aHATN3a UX MTOBE/ICHUS Ha OCHOBAHUU
aHaJIM3a TaHHBIX, MOTYYaeMbIX BEIYMCITUTEILHBIMU U
IKCIIEPUMEHTATHLHBIMUA METOIAMH,.

Llenv npenodasarnus Qucyuniun:

[{enbro M3ydeHuUs TUCIUTLINHBI SBISETCS MOATOTOBKA
BBICOKOKBATU(DUIIMPOBAHHBIX CIIEIIUATHNCTOB, BIACIOIINX
TEOPETUYCCKUMHU 3HAHWSIMH U TTPAKTUICCKHUMH HABBIKAMH B
00JacTH KOMITBIOTEPHOTO MOJIETTUPOBAHUS MaTepUaloOB, U
CIIOCOOHBIX Ha OCHOBE MOJTyUYEHHBIX 3HAaHUHN K aKTUBHOM
TBOPUYECKOH paboTe B 00JaCTH TEXHUUECKON PUUKH U
HAHOTEXHOJIOTUH KaK B HAYYHO-HCCIICIOBATEIIbCKIX
VUPEXKIECHUSAX, TAK U B YCIOBHUSIX MPOMBIIIJIEHHOTO MTPOU3BOJICTBA.
Yuebnas 3a0aua: 3anaun Kypca COCTOST B H3JI0’)KEHUH OCHOBHBIX
MOHSTH, HEOOXOUMBIX JIJISI ONTMCAHUS U MOCIETYIOIIEro
npeicKa3anus PU3NICCKUX MPOIECCOB, MPOTEKAONINX B

[K-1, IIK-2;

[K-1.1; I1K-1.2; TIK-1.3;
[1K-2.1; T1K-2.2; T1IK-2.3




MOJIEKYJIIPHBIX CUCTEMaX, BKIIIOYask MOJICKYJISIPHBIC KPUCTAILIHI,
amMopQHbIe TeNa, TOJIUMEPHI, YIIepOoIHbIe HAHOTPYOKH, H T. JI.
OcHogHble MemoOdbl nposedeHus 3aHAmu, JTEKIUHN, TPOPadOTKH.
Cnucok aumepamypbl: COAEPKUT 4 HAUMEHOBaHUS KHUT U
MOHOTpaduii OTEUECTBEHHBIX U 3apyOEKHBIX aBTOPOB, 3 HAYYHBIX
CTaTbU; 3TOT CIUCOK IMOMOKET CTYACHTAM OCBOUTH U CO34AaTh CBOM
npodeccHoHaIbHBIN UCCIIEeA0BATEIbCKUN HHCTPYMEHTAPUH,
o0ecrevynTh LEeI0CTHOCTh 00YUEHHUS.

b1.B.05

AxkaneMHu4ecKkoe MUChbMO
B (u3uKe

Jlns mpecTynieHus K U3y4eHUI0 3TOM IPOrpaMMBbl, CTYIEHT
JIOJDKEH BiIazieTh ypoBHeM B-2 (upper-intermediate level). Kypc
BKJIFOYACT 3aJaHMs, YIIPAKHEHUS, CTUMYJIHPYIOLIUE U
pa3BHUBAIOIINE HABBIKU MMCbMEHHOM aKaJeMUUYECKON peur Ha
AHIIMCKOM SI3BIKE.

Ilenbro OCBOEHUS IUCLUIUIMHBI «AKaJIEMUYECKOT0 MUCbMA B
cdepe pusukn» sBisiercs GopMUpPOBaHHUE Y MarucTpoB
OTIpeIeIEHHOT0 COCTaBa NMpo(ecCHOHAIBHBIX KOMIETEHIUH, YTO
MIOAPa3yMEBAET: - pa3BUTHE U COBEPIICHCTBOBAHNE KOMIIETEHIINN
B 00JIaCTH YCTHOM HayyHON KOMMYHHKAIIMH, HEOOXOUMBII JIs
3¢ (deKTUBHOTO OOLIEHMS B aKaIEeMUYECKOU CcpeJie; - pa3BUTHE
YMEHMS BBIpa)KaTh UAECH B INCbBMEHHOM BHJIE U apIyMEHTUPOBATh
UX; - pa3BUTHE U COBEPIICHCTBOBAHNE HABBIKOB HAIIMCAHUS JCCE,
cTaTed U aHHOTALUM.

CBs3b ¢ Apyrumu aucuuiuiiHaMy. Ha 3tom ypoBHe 00y4eHus 1o
BO3MOYKHOCTH M30eraeTcst JOCIOBHBINA EpeBOl, TpaMMaTHUECKUe
CXOZICTBA C apMSIHCKUM WJIH PYCCKUM SI3bIKAMH OOBSCHSIOTCS
TOJIBKO IIPU HAJIMYUU CIIOKHBIX KOHCTPYKILIHH.

B3anMocCBA3b ¢ ApyrMMH TUCHMIUIMHAMHY CIIEIIUAIBHOCTH:
IIpakTHueckuil Kypc aHIVIMICKOTO s3bIKa

TpebGoBaHMs K UICXOHBIM YPOBHSM 3HAHUM U YMEHHH CTY/I€HTOB:
CrynieHTBI TOJKHBI 0071a/1aTh SI3bIKOBBIMUA KOMITETEHIIUSMU
ypoBHs b-1,5 2

YK-4, YK-5, YK-6, T1K-5;

VK-4.1; YK-4.2; VK-4.3;
VK-5.1; YK-5.2; YK-5.3;
VK-6.1,YK-6.2, YK-6.3;

ITK-5.1; TIK-5.2; TIK-5.3




b1.B.06

ITonynpoBonHUKOBas
HAHORJICKTPOHUKA

Llenbro n3ydeHus: JUCUUIUIMHBI ABISETCA OArOTOBKA
BBICOKOKBAJIN()UITUPOBAHHBIX CIIELUAINCTOB B HOBOH U OBICTPO
pa3BUBAlOIIENCS 00JIACTH TBEPIOTENbHOM JEKTPOHUKH -
HAHORJIEKTPOHUKE, CIOCOOHBIX K aKTUBHOM TBOPYECKO padoTte
KaK B HAyYHO-MCCJIEI0BATENbCKHX JIAOOPATOPUSX, TAK U B
YCIIOBUYX TPOMBIIIJIICHHOI'O IIPOU3BOACTBA.

B3aumMocBs3b ¢ APYTUMH AUCHUIINHAMH CNIENHAJIbHOCTH
OnTuueckue sBJIEHUS B HAHOCTPYKTYypax, KBaHTOBOpazMepHbie
CHCTEMBbl HAaHORJIEKTPOHUKH, KBaHTOBBIE HAHOCTPYKTYPBI BO
BHCUIHUX II0OJIAX

TpeOoBaHusl K MCXOAHBIM YPOBHAM 3HAHHUI U YMEHHI
CTYEeHTOB!

Jliis ycBoeHHUs Kypca CTyAEHT JI0JKEH 3HaTh - KBaHTOBas Teopus
TBCPAOro TCjia, KBAHTOBAasA MCXaHUKa, KBaHTOBOpa?,MepHI)IC
CHCTEMBbl HAaHOJIEKTPOHUKH, MaTeMaTu4eckas (pU3HKa.

[1K-4;

[1K-4.1; [1K-4.2; T1K-4.3

b1.B.07

KBanroBopa3zmepHbie
CUCTEMBI
HaHORJIEKTPOHUKHU

OnemeHTHas 6a3a COBPEMEHHOM MOIyIIPOBOIHUKOBOMN
MHUKPO3JIEKTPOHUKH ITOCTENIEHHO NEPEXOANT HA UCTIOIb30BAaHUE
CHUCTEM ITOHMKEHHOW pa3MEpHOCTHU. B 3T0i1 CBA3M Ype3BbIYaiiHO
aKTyaJbHOM 3a/1auell CTAHOBUTCA U3yueHHe (PU3NYECKUX CBOMCTB
HU3KOpa3MepHbBIX CTPYKTYp. [Ipu 3TOM 117151 SKCTIEpUMEHTAILHOTO
Y TEOPETHUYECKOTO U3yUEHUS BBIILICYKAa3aHHBIX CUCTEM
UCIOJIb3YIOTCS C OJJTHOM CTOPOHBI TEXHUYECKUE BOSMOXKHOCTHU
IIPELIM3UOHHBIX U3MEPEHMI, a C IPYTrOd — COBPEMEHHBIE
TEOPETUYECKHE METO/Ibl KBAHTOBOW MEXaHUKH, TEOPUH OIS U
CTaTUCTHUYECKOW (u3uku. B nmpeanmaraemom Kypce u3ydarorcs
AIIEKTPOHHBIE, JIEKTPUUECKUE U ONITUYECKHE CBONCTBA
HU3KOpa3MepHbIX cucTeM. [Ipu 3ToM Hapsy ¢ KBaHTOBBIMHU
pasMepHbIMU S heKTaMu 00CYKIAIOTCS TAK)KE KITACCHUECKUE
pasmepHbIe 3 EKThI.

B3anMocBs3b ¢ APYrUMH JUCHUIIIMHAMY CTIENHATbHOCTH:
KBaHTOBbIE HAHOCTPYKTYpPBI BO BHEIIHUX NOJAX, ONTHYECKHE
SBJICHUSI B HAHOCTPYKTYpPax

TpeGoBanusi K HCXOAHBIM YPOBHSIM 3HAHMI U YMEHM I

[K-1, TIK-5;

[IK-1.1; I1K-1.2; T1K-1.3;
[K-5.1; IIK-5.2; TIK-5.3




CTYJAE€HTOB:

CryneHT AoJKeH 3HaTh: Teopus mojsi, KBaHTOBasi MEXaHHKA,
cTaTUCTUYECKas (pu3nKa, KBAaHTOBAs TEOPHS TBEPAOTO Tea,
KBaHTOBBIE HAHOCTPYKTYPHI BO BHEIIHUX MOJISIX.

b1.B.08

KsanroBrie
HAHOCTPYKTYPHI BO
BHEIIHUX ITOJISIX

JlaHHBII Kypc UMEET CBOEH LIEJIBI0 03HAKOMUTH MaruCTPaHTOB C
($U3MUIECKUMU MPOLIECCAMU B TIOTYITPOBOIHUKOBBIX KBAHTOBBIX
HAHOCTPYKTypax IIPH HAJIM4YUU BHEIIHUX nosnen. Kypc umeer sipko
BBIPAXEHHBIA MEXIMCIUIUIMHAPHBINA XapaKTep, Tak KaK
3aTparuBaeT BONPOCHI CBA3AHHBIE KAK C ONITUYECKUMU U
AIIEKTPOHHBIMU CBOMCTBAMHU KBAaHTOBBIX HAHOCTPYKTYD, TaK U CO
CIIMHOBBIMH, a TAK)K€ MHOTOYAaCTUYHBIMHU XapaKTEPUCTUKAMHU
Takux cucteM. [loMumo cyry0o TBepAOTENbHBIX 3a/1a4,
o0cy»xatTcst pyHIaMEeHTalIbHble KBAHTOMEXaHUYECKHUE BOIIPOCHI
3aTparvBaoIle OCHOBbI KBAHTOBOM TEOPUU

B3anMocBs3b ¢ APYrHMH JHCHUIVINHAMH CIIEHHAJIBHOCTH:
KomnrerorepHsie TexHosoruu B husnke; KBantosbie
HAHOCTPYKTYpPBI BO BHEIIHUX NOJIsIX; KBaHTOBOpa3sMepHbIe
CTPYKTYpPbl HAHOAJIEKTPOHUKH.

TpeGoBanus K HCXOAHBIM YPOBHSAM 3HAHMI U YMEHHU I
CTYE€HTOB!

Jl1s yCBOGHHSI JUCLUIUIMHBI CTYIE€HTHI JOJIKHBI 3HaTh OCHOBBI
TEOpHUH TOJIsl, KBAHTOBOW MEXaHUKH, KBAHTOBOW TEOPHH TBEPIOTO
Tena, GU3UKU HAaHOCTPYKTYpP, MaTeMaTH4ecKoil Gpusmku,
KOMIUIEKCHOTo aHanu3a. OHU JOJDKHBI 00J1a/1aTh HaBbIKAMH
pemeHus ypasHeHus llIpennnrepa B 1eKapTOBBIX U
KPUBOJIMHEWHBIX KOOPAMHATHBIX CUCTEMAaX, CBOOOIHO
I10JIB30BATHCS METOJOM pPa3/IeJICHUs] IEPEMEHHBIX, 3HAaTh KaKk
BapHallMOHHBIN MeTo]1 pemieHus ypaBHeHus llpenunrepa, Tak u
METO] TEOPUH BO3MYILIEHUHN. Y METh BBIUUCIIATH TAKKeE
XapaKTePUCTHKHU KaK KOo3((PUIIMEHT MOIJIOIeHNs U OpOUTalIbHAS
IUIOTHOCTB TOKA, a TAKXKE TNIOTHOCTh CIIMHOBOT'O MarHUTHOTO
MoMeHTa. CTyIeHThI JOJIKHBI CBOOOIHO BiIaJIeTh 0a30BBIMU
3HAHUSIMM 10 KBAHTOBOW MEXaHMKe U (PU3UKE TBEPAOTO Tea.

TIK-5;

IIK-5.1; TIK-5.2; TIK-5.3




b1.B./1B.01.01

N3nyyarenbHast
peKOMOMHAITHS B TI/TT

B kypce paccmaTtpuBaroTcs SBICHHUS U31y4aTeIbHOU
PEKOMOMHALINY, CIIOHTAHHOT'O U BBIHY>KJIEHHOTO U3JIySICHUS B
IIOJIyIIPOBOJIHUKAX U UX TBEPIBIX PaCTBOPAX, MEXaHU3MBbI
U3JTy4aTeIbHUX PEKOMOMHALINH, CIIEKTPHI IIOMUHECICHIINH,
IOJIyIIPOBOIHUKOBBIE M3JIy4aTeI- IPUHLIMIIBI ICHCTBUS U
XapaKTEPUCTHUKHU.

CognepxaHue IUCUUIUIMHBI HAIIPABJICHO HA 03HAKOMIICHHE
CTYJIEHTOB C ONTUYECKUMH HU3JIy4aTEIHBIMU IIPOLIECCAMH,
IIPOUCXOJAIIMMHY B Pa3IMYHBIX IOJYNPOBOJHUKAX U CTPYKTYpaXx.
B3aumocBs3b ¢ APYrUMH JIMCUMIIMHAMHU CIIENHATbHOCTH
[TomynpoBOIHUKOBBIE ONITONEKTPOHHBIE TPUOOPBI, ONTHUECKUE U
(OTORIEKTPUYECKUE SIBICHUS B MTOJYTPOBOIHUKOBBIX
reTepoCTPYKTypax

TpeGoBaHus K HCXOAHBIM YPOBHSIM 3HAHMI U YMEHM I
CTYJEHTOB: /{151 yCBOEHUS Kypca CTYIEHT JOJDKEH 3HaTh KYPCBI:
JIns1 ycBOEHHsI Kypcea CTyACHT NOJKEH 3HaTh PU3NKY TBEPIAOTO
TeJa, KpUcTauiorpaguio, TEOpeTUIECKyIo (QU3UKY,
TBEPJAOTENIBHYIO JIEKTPOHUKY

YK-1, IIK-1, IIK-5;

VK-1.1; VK-1.2; YK-1.3;
TK-1.1; TIK-1.2; TIK-1.3;
TK-5.1; TIK-5.2; TIK-5.3

b1.B.JIB.01.02

OnTHyeckue u
(oTodNEKTpHUECKUE
SIBJIEHUA B II/TI
TeTepOCTPYKTYpax

B kypce u3naraioTcs OCHOBHbIE TEOPETUYECKHE MOJICIN
reTepONepexoI0B, UX IEKTPUIECKAE U ONTHYECKHE CBOWCTBA, a
TaKxke (U3nUecKue npoueccs 1 3((HeKTrl B HOTYIPOBOHUKOBBIX
npubopax ¢ TeTepPOCTPYKTYpaMu. AHAIU3UPYIOTCS
HHEPreTUYECcKue TuarpaMMbl HeaaTn3upOBaHHbBIX
TeTepoINepexo/i0B 1 OoJee CIOKHBIX CHCTeM. M3ydatoTcs
AIIEKTPUUYECKHE CBOMCTBA IeTeponepexo10B, aHaIU3 BOJIbT-
AMITICPHBIX U BOJIBT-CMKOCTHBIX XapPAKTCPUCTHK I'€TCPONEPEXO0I0B
C y4eToM u 0e3 yueTa COCTOSIHHM Ha rpaHuie paszaena. Ocoboe
BHUMAHHEC YACICHO OIITORJICKTPOHHBIM CBOMCTBaM
reTeponepexoi0B, CIIEKTPAIbHBIM XapaKTePUCTUKAM
TeTepONepPEX0/I0B.

PaccmarpuBaroTcst 001aCTH IPUMEHEHUST T'eTepPOIEPeX0I0B:
npeoOpa3oBaTeNN CBETOBOW SHEPTHHU B AIEKTPUIECKYIO U
MH(PAKPACHOTO M3JIyUEHHsI B BUIMMOE, TPAH3UCTOPBI,

YK-1, IIK-1, IIK-5;

VK-1.1; VK-1.2; VK-1.3;
TK-1.1; TIK-1.2; TIK-1.3;
TK-5.1; TIK-5.2; TIK-5.3




MHXXCKIMOHHBIE CBETOIMOMABI U JIA3€PBhl, ONITOAIEKTPOHHBIC
TpaH3UCTOpPHI U Apyrue. OLIEHUBAIOTCS] BO3SMOXXHOCTU U
IPEUMYIIECTBA 3TUX IPUOOPOB 110 CPABHEHUIO C AHATOTUYHBIMH,
BBIIIOJTHEHHBIMU Ha OCHOBE F'OMOIIEPEXO0/IOB.

B3aumocBs3b ¢ IpyruMy IUCHUIUIMHAMHA CIIEUAIBHOCTH:
[TomyipOBOIHUKOBBIE ONTOANEKTPOHHBIE TPUOOPHI, ONTHUECKUE U
(bOoTO3IeKTpUYECKHE SBICHUS B OJIYIPOBOJHUKOBBIX
reTepoCTPYKTypax

TpeboBaHMs K UCXOAHBIM YPOBHSIM 3HAHUN M YMEHUH CTY/IEHTOB
CryzaeHT JOJKEeH 3HaTh OCHOBBI TBEPAOTENbHON AJIEKTPOHUKH,
ONTUYECKOHN U KBAHTOBOMH 3JI€KTPOHUKHU, PUUKU
reTepoIepexo10B, CEMAIbHbBIE BOIPOCHI TEXHOIOIHH
MHUKPO3JIEKTPOHUKH B 00beMe cTaHIapTHBIX KypcoB o @I'OC BO
OakajlaBpuaTa JaHHOTO HAIIPaBJIEHUS, YMETh MOJIEINPOBATh
uccieayemoe (pU3nuecKoe sSBJIeHUE U Ha UX OCHOBE IPOBOIUTH
pacueThl BAKHEHIINX apaMeTpoB IPpUOOPOB C
reTepOCTPYKTYpPaMH, COCTABIIATH AITOPUTM PELICHUS
MaTeMaTHUYeCKON MOJIENN, TUCaTh KOMITBIOTEPHYIO MpOrpaMmy Ha
KaKOM JIM0O sI3bIKe TPOrpaMMUPOBAHUS, BU3YaIU3UPOBATh
Pe3yJIbTaThl TEOPETUUECKUX PACUETOB.

b1.B./1B.02.01

11eMEeHTHI KBAHTOBOU U
ONTHYECKOH
UHQOPMATHKH

Bo3Hukias Ha cThIKe KBAHTOBON MEXaHMKH, TEOPUU HHPOPMALIUU
Y TEOPHUH BBIYHMCIEHUI KBaHTOBasi UHPOpPMATHKa NPEACTABISAET
co00i HOBYIO M HHTEHCUBHO Pa3BUBAIOIILYIOCS 00JaCTh HAYKH.
OpnHUM U3 epCHEKTUBHBIX HApPaBICHUH B 3KCIIEPUMEHTAIbHOM
peanu3alry KBaHTOBOTO KOMIIBIOTEPA SABJIAECTCS UCIOIb30BaHUSA
COBPEMEHHBIX HAHOTEXHOJIOTHM, YTO JENAET ITOT KypC
aKTyaJIbHBIM 17151 cTyAeHTOB PAY. Kypc conepkut usnoxeHue
(bu3NYECKUX OCHOB COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH,
IIPUHIUIIOB KBAaHTOBBIX BBIYUCIICHUN, KBAHTOBOW TEIENOPTALIUU U
KBaHTOBOI Kpunrorpapuu Kak ¢ TEOPETUYECKOM, Tak U C
JKCIIEPUMEHTAIILHON TOUYEK 3PEHUS, a TAKXKE OTpaXKaeT
COBPEMEHHBIE MEKTYHAPOIHBIE JTOCTUKEHUS B 3TON
CTPEMHTEIIBHO pa3BHUBaIOLIEHcs 001acTH.

YK-1, IIK-1, TIIK-2;

VK-1.1; YK-1.2; YK-1.3;
MK-1.1; TIK-1.2; TIK-1.3;
MK-2.1; TIK-2.2; TIK-2.3




B3anMocBs3b ¢ APYrUMH JUCHUILIMHAMY CHIENMATBHOCTH:
Crnextpockonus, [ IpubnrkeHHbIe METOIbI KBAHTOBOH MEXaHUKH
TpeOoBaHMsI K HCXOAHBIM YPOBHSIM 3HAHUI U YMeHU
CTY/IEHTOB!

Jlnst ycBoeHUs Kypca CTyA€HT JOJbKeH 3HaTh: KBaHTOBas
MEXaHHKa, ONTOICKTPOHUKA, MaTeMaTH4ecKasi GU3HKa.

B1.B.J1B.02.02

JlonmoTHUTEIbHBIC TIaBBI
KBAaHTOBOHM MEXaHHUKH

Juciuruimza JIonoJHUTENbHBIE IJ1aBbl KBAHTOBOW MEXaHUKHU
OXBaTBIBAET KPYT BOIIPOCOB, CBA3aHHBIN C ITOCIEIHUMHU
JOCTH>KEHUSIMH B 00J1aCTH U3YUYEHUsI OCHOBAHUN KBAaHTOBOM
MEXaHUKH — UCCIIEIOBAaHUAMU TPOOIEMbI H3MEPEHHS U TIPOOIIEMBI
HEJIOKAJIbHOCTHU, TEOPUH JEKOT€PEHIIMM U HEpaBeHCTB berna.
O3HAKOMHUTH CTYJIEHTOB C COBPEMEHHBIM COCTOSIHUEM KBaHTOBOM
MEXAHUKH U ABJIAECTCS OCHOBHOM 3a/1a4€il TUCLUIUIMHBI.

I{enp - 03HAKOMUTB CTYAEHTOB C COBPEMEHHBIM COCTOSSHUEM
pa3BUTHS KBAHTOBOM MEXaHUKU

B3anMoCBA3b ¢ APYIrMMH JTUCUMIUIMHAMMY CIIELUAIBHOCTH:
Crnextpockonus, [IpubnrkeHHbIe METOIbI KBAHTOBON MEXaHUKH
TpebGoBaHMs K UICXOHBIM YPOBHSM 3HAHUM U YMEHUN CTYJIEHTOB:
s yCcBOGHMS TUCUMIUIMHBL CTYIEHTHI JOJKHBI 3HATh OCHOBBI
JIns1 ycBOeHHsI Kypcea CTyACHT JIOJKEH 3HaTh KBaHTOBYIO
MEXaHHUKY, ONITO3JEKTPOHUKY, MATEMAaTHUYECKYI0 (PU3HUKY.

YK-1, IIK-1;

YK-1.1; YK-1.2; YK-1.3;
IIK-1.1; TIK-1.2; TIK-1.3

B1.B.J1B.03.01

HayuHble 0cHOBBI
npernoaaBanus QU3NKH
KOHJICHCUPOBAHHBIX
cpen

I{enpro TaHHOTO Kypca SIBISETCS MTOCIIEI0BAaTEIbHOE
IpeJCTaBIeHNE POJIM U MeCTa (PU3UKU KOHJIEHCUPOBAHHOTO
cocrosiHus (PKC) BemecTBa B 0011el pusnyeckoil KapTUHE MUPA.
AHanM3upyercst Kak COBPEMEHHOE COCTOSIHUE U BO3MOKHBIE
HanpasneHus pa3sutus ®KC, tak u atansl hapmMupoBaHus JaHHON
JUCLUIUIMHBI B UCTOpUYECKO# peTpocnekTuBe. Ocoboe BHUMaHKE
YAEJIEHO B3aUMOCBSI3H TEOPUU C SKCIIEPUMEHTOM, A TAK)KE
00CYX/IEHUIO BO3MOXHOCTH 33JJaHHOTO MOJIX0JIa K
dbopmupoBaHHIO (HU3UIECKUX TIOHITHIA U TIPEACTABICHUH.
PazpaboTanbl MeTOAMYECKHE MOAXObI K POPMHUPOBAHUIO TOHSATHIH
u npeacrasiennii @KC. B3aumocBs3b ¢ IpyrumMu
AUCHHUIVINHAMH CHICNHAJIBHOCTH

VK-5, TIK-1;

YK-5.1; YK-5.2; YK-5.3;
[K-1.1; I1K-1.2; T1K-1.3




KBantoBopa3mepHbie CTPYKTYpbl HAHOIJIEKTPOHUKH, OnTHYECKHE
SBJICHHUS B HAHOCTPYKTYpax; Punocodckue Bopocs GU3NKU
TpeOoBaHMsI K HCXOAHBIM YPOBHSIM 3HAHUI U YMeHU
CTYIeHTOB: /{7151 yCBOEHUS Kypca CTYAEHT JOJIKEH 3HaTh KYPChI:
Jlnst ycBOoeHHUs Kypca CTyAEHT AOJDKEH 3HaTh Teopuio mois,
KBAaHTOBYIO MEXaHHKY, CTATUCTUYECKYIO (PU3UKY, KBAHTOBYIO
TEOPUIO TBEPJOIO Tela

B1.B.J1B.03.02

HayuHbie ocHOBBI
MPENoJaBaHUs ONTHKH
HaHOCTPYKTYD

[enbto nucuuminabl HayuHble OCHOBBI IPENOJaBaHus ONITUKU
HAHOCTPYKTYD SIBJISIETCA OOBSCHUTH 3aKOHBI, IPUHIIUIIBI U

3¢ PEeKTH IpU B3aUMOJICHCTBUY (PAcIIpOCTPAHEHNUH, H3ITyYCHHUH,
YIOpaBJIEHUH) CBETA C HAHOCTPYKTYpaMu

* HAHOCTPYKTYPbl U HAHOTEXHOJIOTUU

* 3(ppexTh pa3MepHOro KBAHTOBAHUS, KBAHTOBBIEC TOUKH,
KBAHTOBBIE SIMbI

* HaHO(OTOHHKA

* HAHOCTPYKTYPHI ¢ (DOTOHHOH 3ampeeHHON 30HOH U ()OTOHHBIC
KpHUCTAJIJIBI

* HAHOIUIa3MOHHUKA

* MUKPOCKOIHSI OJIMKHETO ONTHYECKOTO MOJIs

* (OTOHHBIE YCTPOICTBA AJII CBEPXCKOPOCTHOM
TEJIEKOMMYHUKALIUN

* Ouomarepuaibl 17151 HAHOQOTOHUKH

OcHoBHO¥ 3a1a4eii Kypca "OnTrka HaHOpa3MEPHBIX CUCTEM"
ABJISIETCS. OCBOEHUE (PUZNYECKUX MPUHIUIIOB U METOJ0B (POTOHUKHU
Y ONITUKHU HAaHOCTPYKTYP, Ha YPOBHE, JOCTATOYHOM JUIS
JAIbHENIIET0 CAaMOCTOATEILHOTO COBEPILIEHCTBOBAHUS B OJTHOM U3
HaIpaBJIEHUH 3TON HAYYHON AMCLUIIIMHBI, HA KOHKPETHBIX
IpUMepax MOJIyYUTh OMBIT PELIeHUs 331a4 B 001acTu
HaHO(OTOHMKH. B paMkax TaHHOro Kypca paccMaTpUBaIOTCS
OCHOBHBI€ MMOJIOKEHUSI PU3UKU U POTOHUKU HAHOCTPYKTYP,
METO/IbI ONTUCAHUSI KBAHTOBOPA3MEPHBIX APPEKTOB, 0COOEHHOCTH
ONTUYECKUX CBOWCTB HAHOYACTHI] U HAHOCTPYKTYP, TEXHOJIOT U
W3TOTOBJIEHHSI HAHOCTPYKTYP, COBPEMEHHBIE U NIEPCIIEKTUBHBIE

VK-5, TIK-1;

VK-5.1; YK-5.2; YK-5.3;
TK-1.1; TIK-1.2; TIK-1.3




00JacT UX MPUMEHEHHUSL.

B3auMocBsI3b ¢ IpyruMu IUCHUIUIMHAMU CHEUAIBHOCTH:
KBantoBOpa3mMepHble CUCTEMBI HAHOAJIEKTPOHUKH, ONITHYECKHE
SIBJICHUS] B HAHOCTPYKTYpax,

TpeGoBaHMs K UICXOJAHBIM YPOBHSM 3HAHUM U YMEHUN CTYJICHTOB:
[ ycBoeHHs Kypca CTyAE€HT AO0JKEH 3HaTh KypChl:

CryzaeHT noiKeH 3HaTh: Teopus mojsi, KBaHTOBasi MEXaHHKa,
cTaTHcTHYecKas (u3MKa, KBAHTOBAsl TEOpHUsl TBEPIOTO Tea

b1.B./IB.04.01

DOTOINEKTPHUECKHUE TI/TI
npeoOpazoBaTenu
COJIHEUHOU dHEPIUH

B kypce usnararorcs ocHOBHbIE (hpru3nueckue sBiaeHus U 3) eKTsl,
CBA3aHHBIC C BSaHMOI[efICTBHGM OINITHUYCCKOI'O U3JTY4YCHUS C
00BEMHBIM ITOJYTIPOBOAHUKOM U PA3TUYHBIMU
MOJIyIPOBOIHUKOBBIMH NIPUOOPHBIMU CTPYKTYpaMH.
PaccmarpuBarorcst GOTOBOIBTANYECKHE SBICHUS B IUOIHBIX TOMO-
U TeTepOCTPYKTypax. B cuctemaTu3upoBaHHOM BHJIE
paccMaTpUBAOTCS COBPEMEHHBIE BUJIbI COJIHEYHBIX 2JIEMEHTOB,
IIOCJIICAHUE JOCTHXKCHUA B TCXHOJIOTHHN UX CO3JaHUA U UX CBA3b C
TeopHel (OoTOIEKTPUIECKUX peodpazoBaresnei. OTenbHO
paccMaTpruBarOTCA TAKKE COBPEMCHHLIC TCXHOJIOTUU MOJTYYCHUSA
SNUTAKCUAJIBHBIX MOJIYIPOBOAHUKOBBIX MUKPO- U HAHOPA3MEPHBIX
IJIEHOK U CTPYKTYP MPUMEHSEMBIX B COBPEMEHHOW 3JIEKTPOHUKE.
VYuebHas mporpaMMa OpHEHTUPOBaHA Ha MOATOTOBKY
BI)ICOKOKBaJ'[I/I(bI/IHI/IpOBaHHI)IX KaapoB B o0OJactu COBPEMCHHBIX
po0JIeM NEKTPOHUKH, KacaIOUIUXCs (POTOBOIBTANYECKUX
SIBJICHUM B PA3JIMYHBIX TOMO- U T€TEPOCTYKTYpPax U HOBBIX
HarpaBJIeHUH (OTOINEKTpHUECKUX IpeoOpa3oBaTeei.
B3anmocBs3h ¢ APYIr'iMHU JTUCHUILIMHAMHA CIIeUAJbHOCTH
IIpoexTupoBaHUE U TEXHOJIOTUS HIEKTPOHHON KOMIIOHEHTHOM
0a3bl, IOJYTIPOBOJHUKOBBIE ONTOAIEKTPOHHBIE TPUOOPHL,
U3JydarenbHas PeKOMOMHAIMS B TOJTYIPOBOIHUKAX, ONITHUECKUE
SIBIIEHUSI B HAHOCTPYKTYypax

TpeGoBaHusi K HCXOAHBIM YPOBHSIM 3HAHUN H YMEHHUH
CTY/ICHTOB:

CTyaeHT JOJKEH 3HaTh OCHOBBI TBEPAOTENBHON JIEKTPOHUKH,

[1K-3, TIK-4;

[1K-3.1; [1K-3.2; T1K-3.3;
[1K-4.1; [1K-4.2; 11K-4.3




(bU3HUKH reTeponepexo0B, CrieUaNIbHbIE BOIIPOCH TEXHOJIOTUU
MHUKPO- U HAHOAJIEKTPOHHUKHU B 00BEME CTAaHAAPTHBIX KyPCOB TIO
®I'OC BO 0OakayiaBpuara JaHHOTO HaIllpaBJICHUS, YMETh
MOJICIIMPOBATh UCCIIeayeMoe (PU3NIECKOE SIBIICHHE, COCTABIISATh
QITOPUTM PELICHHUS] MAaTEeMaTUYECKOW MOJIEIH, MUCATh
KOMITBIOTEPHYIO MPOTpaMMy Ha KaKOM JINOO S3bIKE
IIPOrPaMMHUPOBAHUS BHICOKOTO YPOBHS, BU3YAIU3UPOBATh
pe3yJIbTaThl TEOPETUUECKUX PACUECTOB.

b1.B.JIB.04.02

TexHonornu
HAHOAJIEKTPOHHUKH

JucuumrHa uMeeT cBoeil Lenbio (popMupoBaHUEe KOMIIETEHIHH
MPOEKTHO-TEXHOJIOTMYECKOH IEATEIILHOCTH B 00JIACTH TEXHOJIOTHU
HAHORJIEKTPOHUKH, B TOM YHCIIE: - OPMUPOBAHUE Y CTYIEHTOB
3HAaHUH O COBPEMEHHBIX JOCTIKEHHUIX B TEXHOJIOTUU
HAHORJIEKTPOHHBIX CUCTEM. -(hOpMUpOBaHNE 3HAHUI
KOMIUIEKCHOTO TEXHOJIOTMYECKOI0 MapiIpyTa: OT HOJAOTOBKU
IUTACTHH, CO3/IaHHUsI MHOTONIPO(MUIBHBIX CTPYKTYP, COEAUHEHHH
KPEMHHEBBIX TIACTHH U MUKPOKOHTaKTHPOBAHUS /10 00IIei
repMeTU3alui HaHOZJIEKTPOHHBIX CUCTEM, BKIIIOYAsl BOIPOCHI
obecnieuenust 3PpPEeKTUBHOTO TETIOOTBO/IA HA OCHOBE IPUMEHEHUS
YIIEpOIHBIX HAHOTPYOOK.

B3aumocBsI3b ¢ IpyruMu IUCHUIUIMHAMYU CHIEIUAIBHOCTH:
[TpoexTHpoBaHKE U TEXHOJIOTUS 3JEKTPOHHON KOMIIOHEHTHOM
0a3bl, IOJYNPOBOIHUKOBBIE ONTOAIEKTPOHHBIE TIPUOOPHI,
u3IyvarenbHas PeKOMOUHAIMS B OTYIPOBOIHUKAX, ONTHYECKUE
SIBIICHHUS B HAHOCTPYKTYPax

TpeboBaHMs K UCXOAHBIM YPOBHSIM 3HAHUN M YMEHUH CTY/IE€HTOB:
CTyzaeHT JOKeH 3HaTh OCHOBBI TBEPAOTEIbHON JIEKTPOHUKH,
(bU3UKU TeTeponepexo10B, CrieltalbHble BOMPOCHl TEXHOJIOTUU
MUKpPO- U HAHOJIEKTPOHUKHU B 00BbEME CTaHAAPTHBIX KypCOB IO
®I'OC BO 06akanaBpuara JaHHOTO HalpaBJIEHUs, YMETh
MOJIETMPOBATh HccileayeMoe (pU3ndecKkoe IBJICHUE, COCTABIIATh
QITOPUTM PELICHUsI MaTeMaTHYECKONH MOJIeNH, IUCaTh
KOMIIBIOTEPHYIO NMPOTrpaMMy Ha KaKOM JIMOO SI3bIKE

YK-2, TIK-3;

VK-2.1; VK-2.2; VK-2.3;
TK-3.1; TIK-3.2; TIK-3.3




IIPOrPaMMHUPOBAHUS BHICOKOTO YPOBHS, BU3YAIU3HUPOBATh
pe3yIbTaThl TEOPETUUECKUX PACUETOB.

b1.B./1B.05.01

®dunocodckue BOMPOCH
bH3uKH

Hacrosimas nporpaMma npeaHa3HadeHa Jj1sl MariCTpaHToB 110
($U3MKO-MaTEMaTHYECKUM M TEXHUYECKUM HampasieHusm. OHa
IpeJCcTaBisieT coO00H OCHOBY JJISl BBEIEHUS B OOLIYIO
npobiiemMatuky ¢unocodun Hayku. Hayka paccmarpuBaercs B
HIMPOKOM COLIMOKYJIETYPHOM KOHTEKCTE U B €€ HCTOPUUECKOM
pa3Butuu. Ocoboe BHUMaHueE yensercs npodiemMaM Kpusuca
COBPEMEHHOM TeXHOT€HHOM LIMBUIM3ALUU U IJ100aTbHBIM
TEHJCHIMSIM CMEHbI Hay4YHOH palMOHAIbHOCTH, CHCTEMaM
LIECHHOCTEH, Ha KOTOpbIe OpUEHTHPYIOTCs yueHble. [Iporpamma
OpUEHTUPOBaHA Ha aHAJIM3 OCHOBHBIX MUPOBO33PEHUYECKUX U
METOA0JIOTMYECKHUX MPOOJIEM, BOSHUKAIOIUX B 00J1acTH (PU3UKH,
MaTeMaTHKU ¥ HHPOPMATHKHA HACOBPEMEHHOM 3Tare UX pa3BUTHS,
U MOJIy4YEHUIO NPEICTABIECHUS O TEHACHIUAX HCTOPHUUECKOTO
pa3BUTHS HAyKU B 11eJI0M. M3ydyeHne JaHHBIX KypCOB UMEET 1IEJIbIO
MO3HAKOMHUTbH CTYJICHTOB C OCHOBHBIMH NPOOJIEMaMH Pa3BUTHS
MaTeMaTUKH, QU3UKU U UHPOPMATHKHU.

B3anMocBs3b ¢ APYrHMH JHCHUIVINHAMH CIICHHAJIBHOCTH
HayuHnble ocHOBBI penoiaBanus (GU3MKU KOHIEHCUPOBAHHBIX
cpen

TpeGoBaHus K HCXOAHBIM YPOBHSAIM 3HAHMI U YMeHM I
CTYJCHTOB!

st yecBOoeHMsI Kypcea CTyACHT JIOJKEH 3HaTh: Dunocodus,
KBanrtoBas mexanuka, KBantosas Teopus tBepaoro rena, Pusnka
TBEP/OrO Tela.

VYK-5, YK-6, [1K-5;

VK-5.1; YK-5.2; YK-5.3;
VK-6.1, YK-6.2, YK-6.3;
IIK-5.1; TIK-5.2; TIK-5.3

B1.B.J]B.05.02

OnTHueckye SBICHNS B
HaHOCTPYKTYpax

OnTuyeckre METOIbI HCCIISOBAHUS TTOTYTTPOBOTHUKOBBIX
COEIMHEHUH SIBIISIOTCSI MOILIHBIM HCTPYMEHTOM, MO3BOJISIFOLIIUM
OTpeIeNIUTh 30HHOE CTPOEHHE U3y4yaeMblXx 00pasioB. C yueTom
TOTO0, YTO MOJIYIPOBOJIHUKH MOTYT OBITh KaK MPSIMO30OHHBIMH, TaK
Y HE PSIMO30HHBIMH, BO3HUKAET HEOOXOAUMOCTH U3YUCHUS
COOTBETCTBEHHO MPSMbBIX U HENPSIMBIX IEPEXOJ0B B

YK-5, IIK-5;

YK-5.1; VK-5.2; YK-5.3;
IIK-5.1; TIK-5.2; TIK-5.3




HOJIyIpoBoHUKaX. [IpuMeydaTenbHo, 4TO HAa CErOHSAIIHUN J1eHb
JIETAJIbHO Pa3BUTHI KaK KJIACCUYECKasl, TAK U KBAaHTOBasl TEOPUU
ONTUYECKUX CBOMCTB MOJYNIPOBOJAHUKOB. B npearaemom kypce
M3Y4aroTCsl 0COOEHHOCTH ONTHUYECKUX CBOWCTB
HOJIYIIPOBOIHUKOBBIX coequHeHui. [Ipu aToM paccmarpuBaercs
TaK)ke BIMSHUE BHEITHUX MOJICH Ha IpOoHCCChI IMOIJIOMICHUS B
HOJIYTIPOBOIHUKAX.

B3anMocBs3b ¢ APYrHMH JUCHUILUINHAMY CHENHAJIBHOCTH:
KBaHTOBOpa3MepHbIE CUCTEMbI HAHOAIEKTPOHUKH, KBaHTOBBIE
HAaHOCTPYKTYPbI BO BHCHIHUX ITOJIAX

TpeOoBaHusi K MCXOAHBIM YPOBHSIM 3HAHMI U YMEHH
CTYJAEHTOB:

CryzneHThI 10JKHBI 3HaTh: Teopus 1o, KBaHTOBAsi MEXaHUKA,
cTaTHcThYecKas (u3MKa, KBAHTOBAsl TEOpHUsl TBEPIOTO Tea

b1.B.JIB.06.01

Jlaboparopus o
KBAaHTOBOM OINTHKU

JlaHHBIM MarucTepCKUil Kypc NOCBALLIECH U3YUYEHUIO
AKCIIEPUMEHTAJIbHBIX aCIIEKTOB KBAaHTOBOM ONTHKH, OOecreunBas
CTyZI€HTaM ITyOOKO€e MOHUMaHNe OCHOBHBIX IMPUHIIUIIOB U
METOJIOB 3TOM 3axBaTbIBarolleil oonactu Hayku. B xone oOyuenus
CTYAEHTHI OyIyT U3y4arh (yHJaMeHTalbHbIE ABJICHUS U () (EKTHI,
MPOSBIISAIOLIMECS IPU B3aUMOJEHCTBUM CBETA C aTOMaMH,
MOJIEKYJIaMH U APYTHMHU KBAaHTOBBIMM cucTeMamMu. C IOMOILBIO
71a00paTOPHBIX PabOT U MPAKTUUECKUX 3aHATUN CTYIAEHTbI
OBJIAJICIOT YMEHUSMHU U HaBBIKaMH B IIPOBEIEHNHN DKCIIEPUMEHTOB,
MCIOJIb30BaHUH CHEIMATU3UPOBAHHOIO ONITUYECKOTO
000py10BaHUs M aHANK3€e pe3ynbTaToB. OHM Takxke OyayT
3aHUMATbCS UCCIIEI0BATENBCKOM paboTOoM, pean3ys COOCTBEHHBIE
OTIBITHI, YTO MO3BOJIUT UM YTITyOUTh CBOU 3HAHUS U PACIIUPHUTD
MMOHMMAaHUE CIOKHBIX PU3NYECKUX MTPOLIECCOB.
OCHOBHBIE METO/IbI TPOBEJICHUS 3aHATHH, TabopaTopHbIE
Cnmcok Jureparypsbl:

1. ThorLabs, Quantum Cryptography Demonstration Kit

User guide and Manual.

YK-1, IIK-3, IIK-5;

YK-1.1; YK-1.2; YK-1.3;
MK-3.1; [1K-3.2; TIK-3.3;
MK-5.1; IIK-5.2; TIK-5.3




2. ThorLabs, Quantum Eraser Demonstration Kit User
guide and Manual.
3. Scully, Marlan O., and M. Suhail Zubairy. "Quantum
optics." (1999): 648-648.
TpeOoBaHMsI K HCXOAHBIM YPOBHSIM 3HAHUI U YMeHU
CTYAEHTOB

3HaTh: CTy,I[CHTBI AOJIKHBI 3HATh KBAHTOBYIO MEXAaHUKY M OIITHKY.

YmMmers: HTEpIIpeTHPOBATH SKCIIEPUMETHAIIBHBIEC PE3YJIBTATHI U
MPOBOJUTH UX aHAJIU3.

Baaners: HaBbikamu paboThI ¢ ONTHYECKUMH JIEMEHTAMHU.
B3aumocBs3b ¢ APYrUMH JMCUMILIHHAMH CHEHHATbHOCTH:
[Tpuknannas kBaHTOBas pusnka, KBAHTOBOpa3MEpHBIC CUCTEMBI
HaHOXJIEKTPOHUKH, DJIEMEHThl KBAHTOBOU M ONITHYECKOM
MH(OPMATUKH.

b1.B.JIB.06.02

OnTHKa KBaHTOBBIX
TOYEK

B nanHOM Kypce omuChIBalOTCS MPOLIECCHl (PyHIaMEHTaIbHOTO
norJIoneHus B KBaHTOBBIX Toukax (KT) ¢ paznuanbiMu
reoMeTpuyecKuMu hopMaMu, TaKUX Kak ceprudeckas,
[WIHHIPAYECKAs, JUTUIICOUIATbHAS, JIMH3000pa3Has, KOHMIeCKast
U cPEepUUYECKHU CIIOUCTAs], B TOM YHUCIIE TPH HAJTMYMU BHEITHUX
MarHUTHOTO H 3JICKTPHYECKOTO MOJeH. [Ipyrue TeMbl BKIIFOYAIOT
BIIUSTHUE SKCUTOHHBIX 2PPEeKTOB Ha KO (PUIIMEHT MEK30HHOTO
MOTJIONICHHS U TpuMeHenne ancamonei u3z KT ms
koHcTpyupoBanus QD-LED yctpoiicTs.

B3auMocCBsI3b ¢ IpyTrUMU TUCIUTUTHHAMHA CIICITUATBHOCTH
KomMmmproTepHbIe TEXHOJIOTUH B HAYYHBIX UCCIIEOBAHUSX,
KBaHTOBOpa3MepHbIC CUCTEMBI HAHOIJICKTPOHUKH,
[TpubnmkeHHbIE METOIBI KBAHTOBOM MEXaHHKH.

TpebGoBaHMs K UICXOHBIM YPOBHSIM 3HAHUM U YMEHUN CTYJIEHTOB:
CTyAeHTHI TOJDKHBI 3HATH TOMYTPOBOIHUKOBYIO (PU3UKY U
KBAaHTOBYIO MEXaHUKY

YK-1, IIK-4;

VK-1.1; VK-1.2; VK-1.3;
TK-4.1; TIK-4.2; TIK-4.3

®T/I.B.01

W36panHbIe BONPOCH
OTITUKH
HU3KOPa3MEPHBIX
CUCTEM

DnemMeHTHast 0a3a COBPEMEHHOM MOIyIPOBOIHUKOBOMN
MHKPOIJIEKTPOHUKHN TOCTENEHHO MEPEXOAUT HA UCTIOIb30BAHUE
CHCTEM NIOHMKEHHOU pa3MEpPHOCTHU. B 3TOM CBA3M Ype3BBIYANHO

YK-1, OIIK-2, OIIK-3;

VK-1.1; YK-1.2; VK-1.3;




aKTyaJbHOH 3a/1a4ell CTAHOBUTCS U3yUeHHe (PU3MICCKUX CBOHCTB
HU3KOPa3MEepHBIX CTPYKTYP. [Ipu 3TOM J171s1 SKCTIEpUMEHTAIEHOTO
U TEOPETHYECKOTO N3YYCHUS BBIIICYKA3aHHBIX CUCTEM
UCIIOJIL3YIOTCS C OJTHOM CTOPOHBI TEXHUYECKUE BO3MOKHOCTH
NPEIU3NOHHBIX H3MEPEHHIA, a C APYroid — COBPEMEHHbBIE
TEOPETUYECKHE METOIbI KBAHTOBOW MEXaHHUKH, TEOPUH TIOJIST
CTaTUCTHUYECKOW (hu3uKu. B mpemnmaraeMom Kypce u3ydarTcs
AJIEKTPOHHBIE, JICKTPHUECKUE U ONITUICCKIE CBOHCTBA
HU3KOpa3MepHbIX cucteM. [Ipu 3TOM Hapsiay ¢ KBAHTOBBIMU
pa3MepHbIMU P PeKTaMu 00CYKIAIOTCS TAKKE KIIACCHICCKUE
pasMmepHbIe 3P HEKTHI.

B3anMocBS3b AU CHUILIMHBI ¢ APYTUMEU JUCHUNJIHHAMH YY.
MJIaHA CTIeNHAJbHOCTH:

KBaHTOBBIC HAHOCTPYKTYPBI BO BHEIITHUX TTOJISX, ONITUYCCKUE
CBOWCTBA TBEP/IBIX TEIL

OIIK-2.1; OIIK-2.2; OIIK-2.3;
OIIK-3.1; OIIK-3.2; OIIK-3.3




