MWHOBPHAYKW POCCU
®EAEPAJIbHOE MOCY/[JAPCTBEHHOE BIHOI)XETHOE OEPA30BATEJIbHOE YYPEXAEHMUE
BbICLUEMO MPO®ECCUOHANLHOIO OEPA30BAHUA

«BOPOHEXCKWUW rOCYOAPCTBEHHbIW YHUBEPCUTET»
(roy BMO Bry)

SUIT YTBEPXKIAIO
WG E A JekaH
2 e CpVI3VI_HeCKOI'O dakynbTeTa

7 )= (bobpewos A.M.)
A pedntics, pacuwiughpoeka nodnucu

29 . 41 2012 1.

PABOYAS NMPOrPAMMA YYEBEHOW AUCLIUMNUHBI

M2.B.0/1.2 POTOHMKA HAHOCTPYKTYPUPOBAHHbIX MaTepnanos
Kod u HaumeHogaHue OUCyUNnIuUHL! 8 COOMEemMcmeuU ¢ Y4ebHbIM nnaHom

1. WLncpp n HaumeHoOBaHUe HanpaBsieHUA NOATrOTOBKK/CNeLUanbLHOCTH:
011200m — Qu3suka

2. Npodunb noaroroBku/cneuuanusaymu:
Qu3suka onmuyeckux ssreHul

3. KBanudukauuma (cteneHb) BbINYCKHUKA:
Bbicwee npogeccuoHanbHoe obpazosaHue (Masucmp)

4. ®opma obpasoBaHun: QyHas

5. Kachbeppa, oTBevarowwan 3a peanusauuio ANCLUMNIIUHbI:
Kaghedpa onmuku U crnekmpocKonuu

6. CoctaBuTENM NporpamMmbil: Os4uHHuko8 Onez Bnadumuposuy
00KmMop husuKo-Mmamemamuyeckux Hayk, 3as. kagheopol

CmupHos Muxaun Cepeeesuy

kaHOudam ¢bu3uko-Mmamemamuyeckux Hayk, doyeHm

JleoHosa [luaHa KOpbegHa

KaHoudam hu3uKO-MamemMamuyecKux HayK, doyeHm

PekomeHagoBaHa: kacdeapon ontukn n cnektpockonun, 14.11.2012, npotokon Ne 4,
(HaumeHogaHue peKkoMeHOyouweld cmpykmypbl, 6ama, HOMep npPoMmoKona)

8. YueOHbI roa: 201:/201% CemecTtp(-bl): 3



9. Uenu u 3amaum y4yeOHOW AUCUMNIUHBLI: Kypc "®OTOHMKA HAHOCTPYKTYPUDOBAHHBIX
Matepuanos” umeem ceoell uenbio hopMuposaHue npogeccuoHanbHoU KomnemeHyuu cmy9deHmos
¢u3uyecko20 ghakynbmema, obyyanujuxcs no kKagedpe onmuku U cnekmpockonuu 8 obpacmu onmuku
K8aHmog8o-pa3MepHbIX CUCMEM, Ceolicmea KOMOpPbIX 8Ce WUPe NPUMEHSOMCS 8 OMMO3IEKMPOHUKE U
Opyaux obnacmsx HaykoeMmKux mexHonoaul. focmuxeHue nocmasneHHoll uehu npednonazaem
peweHue cnedyrwux OCHO8HbIX 3a0ay. - U3ydYeHue cmyoeHmamu OCHOBHbLIX MUurno8 HaHOoPas3MepHbIX
ONMUYECKU _aKMUBHbLIX CUCMEM, - 0C80EHUE OCHOBHbLIX N00X0008 K PAacCMOMPEHUK OnmuUYEeCKUX
AeneHull _u_sghghekmos, 06YCrI08MEHHbIX Pa3MepHbIMU _ceolicmeamu HaHOCMPYKMyp;, - U3Yy4YeHUe
2u2aHmCeKuX_feneHull 8 no21oueHuu, MOMUHECUEHUUU U PAaccesHuU ceema 8 HaHocmpykmypax; -
u3yyeHue npuHyuna delicmeus _OCHOBHbLIX COBPEMEHHbLIX (hOMOHHbIX Npubopos; - yMeHUe nposodums
pacyem U MOOefiupO8aHUe OCHOBHbLIX apamMempos8 HaHOCMPYKMYPHbIX Mamepuanos, usdenuld u
ycmpolcme Ha X OCHOBE, Ucx00s U3 mpebyeMbix Xapakmepucmuk u ycrnogul skcrnnyamayuy.

10. MecTo yueGHOM AnCUUNNUHBI B cTPpyKType OOI: Jucyunnuna M2.B.0f.2 omHocumcs
K__npogheccuoHanbHOMY YUKy, hopMUpysi KOMAemeHyuu, npedycMOmpEeHHbIe  Kganugukayueld
8bINYCKHUKA Masucmpamypsl _HanpaeneHus _ «Qu3auka», obyyarwuieaocsi no npozpamme «Du3uka
onmuYeckux sgneHully. dengemcsi Kypcom no ebibopy 0bsizamensHoll yacmu GaHHO20 YUKNa.

11. KomneTeHuuu oOyuarwouierocs, tpopmupyemMbie B pe3ynbTaTe OCBOEHUA
OUCLMNNUHDbI:

a) obwekynbTypHble (OK) OK-1, OK-5, OK-7, OK-10
6) npodheccunonaneHble (1K) [1K-1, [K-2, [K-5, I1K-6, [NK-7, K-8, [1K-9, [K-10

12. CTpykTypa ¥ coaepxaHue y4yeGHON AUCLUUNIIUHDI:
12.1 O6bem ANCLUUNIUHBLI B 3a4eTHbIX eAMHMLax/yacax B COOTBETCTBUMU C
y4yeOHbIM nnaHom — 2/72.

12.2 Bugbl yye6HOM paboThi:

TpyAoemkocCTb (Yacbl)
Bua y4ebHoit pabotbl Beero - [lo cemecTpam
cem. 3
AyAUTOPHbIE 3aHATUA 26 26
B TOM 4ucne: nekyuu 26 26
npakmuyeckue 0 0
nabopamopHsle 0 0
CamocToaTensHas pabota 46 46

WToro: 72 72



12.3 ConepxxaHue pasnenos AUCUUNIUHDbI:

i

hie HelMEHOEAKHE Raa/ROS CopaepxaHue pasgena AucumnnvHbl
n/n ONCLUMNNUHDI

1 Besedenue. lpedmem u Bsederue. pedmem u 3adayu kypca “©omoHuka
3adayu Kypca “ @omoHuka HaHOCMPYKMYypuposaHHbIX Mamepuanos”. Kpamkuli 0630p
HaHOCMPyYKMYypPUPOBAHHbIX omnuyumensHbiX 0cobeHHocmeld onMmuKu MUpo- U HaHOBBLEeKMOE.
mamepuarnos ” Knaccughukayuss HaHOCMPYKMYPUPOBAHHbLIX CUCMEM.

2 ®omogpusuveckue u ®omoghusuyeckue u homoxumMu4ecKUe npoUeccsl 8 meepobix mesnax.
¢homoxumuyeckue npoyeccs! | lNoenoweHue ceema nonynpogodHuKamu u ousneKkmpukamu ¢
8 meepObix menax. HaHOCMPyKMypupos8aHHOU 108epxXHOCMBIO.

Onmuyeckue cnexkmpbl MUKPOOUCNEPCHbLIX Meepobix merl.

Ponb HaHOCMPyKmMypupo8aHusi No8epxXHOCMuU 8 homogu3uyecKux u
gomoxumuyeckux npoyeccax 8 meepobix mesnax.

®omozeHepayus u pexombuHayusi Hocumersnel 8 Nnoaynpo8ooOHUKax u
duanexkmpukax. Ponb cobcmeeHHbIx 0eheKmos u NpUMECHbIX UEHMPOS8 8
3mux npoueccax.

JllomuHecuernyusi 8 MUKpooucrnepcHbix cucmemax. Tepmo- u
homocmumynuposaHHas IIIOMUHECUEHUUS.

OcHogHble murb! hoMOXUMUYECKUX peakuull 8 kpucmarnnax.
Onmuvyeckue HenuHelHocmu 8 meepObix menax.

3 | Hekomopsie 80npocsi OkecnepumeHmarbHbie NpeonochiKU PpaccCMOmpPeHuUst 3adayu o
hOmMOHUKU HaHOPa3MEePHbIX Mo210WeHUY U pacCcesiHuU ceema HaHoyacmuyamu Memarnos u
0bbekmos nonynposodHukos. [pupoda OnNMmMuYecKux pe3oHaHC08 U PasMepHbIX

ahgexkmos 8 HaHovacmuuax. PaamepHoe kgaHmosaHue 8
nosynpoeodHUKO8bIx HaHoyacmuyax. KoHuemnyus nokanu308aHHbIX
nna3MoHo8 u 3ghghexkm pasMmepa 8 marsnbix yacmuuyax. Teopus u
3KcrepuMeHm.

4 domoHuKka 2emepo2eHHbIX lMoHsimue 2emepoeeHHol cucmembl. POMOHUKa 2eMEPO2EHHBIX cucmem

cucmem.

i

Kak mexoucyunnuHapHas obnacme uccrnedosaHuti, Pomoxumuyeckue
peakyuu 8 zemepoz2eHHbIX cucmemax, homodecmpykuusi meepdo2o mena.
AKkmusHbie ueHmpsi nogsepxHocmu. [pouecck! 8036yx0eHusi meepdo20
mena, npusodsujue K 06paso8aHui0 akmueHbIX M08ePXHOCIMHLIX UEHMPOE.
CnexmpanbHas ceHcubunu3ayusi nosynposooHuUK08 adcopbuposaHHLIMU
MOnieKynamu u Knacmepamu.
CospemMeHHble MexaHu3Mbl criekmpanbHol ceHcubunusayuu
o11ynpo8oOHUKOS.
MemoOsi uccnedosaHusi onmuyeckux ceoticme adcopbupo8aHHbIX
HaHOKacmepos.

MexaHu3mbl 08yXK8aHMOBbIX NMPOUECCO8 TPOUECCO8 8 2eMEPO2EHHbIX
ﬁucmemax. OCHOBHbIE MPUIOXEHUS (POMOHUKU 28MEPOEHHbIX CUCMEM

12.4 MexaucumMnnuHapHbie CBSA3U C APYTMMM AUCUUNNIUHAMM:

Ne HavmeroBaHue aucunnnuH y4ebHoro nnaHa, ¢ KoTopbiM Ne Ne pasgenos aMCUMNNvHBI

n/n opraHv3oBaHa B3auMOCBS3b ANCUUNINHBI pabodei paboyeit NporpaMmmbl, CBA3aHHBIX
nporpammel C yKasaHHbIMW AUCLUMNIIMHaMM

1 KBaHTOBas mexaHuka 1-6

2 TeopeTuyeckasn n npuknagHas onTuka 2,5

3 OnTtuka HaHOCTPYKTYpP 1-6




12.5 Pa3zgenb! AUCUUNSIUHLI U BUAbI 3aHATUMN:

Ne HavnmeHoBaHue paspena o B““bj'.]saHﬂm“ (uacos)
i VCLIMNAVHbI Nexyun pakTu abopa |CamocTtositenb Beera
yeckue TOPHblE Has pabota
1 BeedeHue. Npedmem u 3adadu
Kypca “ ®omoHuka 3 0 0 4 8
HaHOCMPYKMypupO8aHHbIX
| mamepuarnosg ”
2 ®omoghusudeckue u
omoxumudeckue npoyeccs! 8 5 0 0 6 10
meepObIx menax.
3 Hekomopsbie 80npocsk!
OMOHUKU HAHOPa3MEPHbIX 8 0 0 6 10
0b6bexkmos
4 DOMOHUKa 2emepo2eHHbIX
cucmem. & 0 0 6 70
a) OCHOBHas nuTepaTtypa:
Ne n/n NcToYHMK
1 Acmanenko B.A. Bsaumodelicmeue u3nyyeHUs ¢ amomamu u HaHoyacmuyamu / B.A. AcmaneHko .—
" | AoneonpydHsild . Miimennexkm, 2010 .— 492 c.
2 AcmaneHko B.A. BnekmpomazHumHblie npoueccsi 8 cpede, HaHOMIa3MOHUKa U Memamamepuarnsi / B.A.
" | Acmanerko .— [oneonpy0dxbil . MiHmennexkm, 2012 .— 583 c.
3 Cmpamm [x.B. (nopd Panet). BonHosas meopusi ceema / [Ix.B. Cmpamm (nop0 Paned). - EQumopuan
" | YPCC, 2004.
4 lyces A. Y. HaHomamepuarsl, HaHOCMPyKkmypbl, HaHomexHonozauu / A. U. l'yces .— M. : Quamamnum,
2005 .— 410c.
JTllomuHecueHmHbIe Memoob! ucCnedo8aHusi ONMUYECKUX C80UCME NPUMECHbIX UEHMPO8 KPUCMAIios:
5 omocmumMynuposaHHas 8crbiuiKa MIOMUHECUEHYUU | y4ebHO-Memoouyveckoe nocobue 0515 8y308 . [0ns
’ cmy0. maaucmpamypbi nepeozo 200a obydyeHus HanpasneHus 010700-Ou3uka] / BopoHex. 2oc. yH-m ;
cocmn. : O.B. Og4unHukos, M.C. CmupHros, A.H. llambiwes .— Bopownex . WL BI'Y, 2011.— 65 c.
6) gononHWUTenbLHaa nuTepartypa:
Ne n/n NcToYHMK
6 Tpogpumosa T.M. OcHosb! pusuku. KHuea 4. BonHosas u keaHmosasi onmuka / T.W. Tpogumosa. — M. :
) Bbicwas wkona, 2007 . — 215c¢.
7 UWnak A.T1. CnekmpoCcKonus 31€KMPOHHbIX U 3KCUMOHHbIX COCMOSIHUL 8 HU3KOPa3MEPHbIX cucmemax /
’ Al UWnak, C.U. MNMokymrud, KO.A. Kynuykut. — K. :Akademnepuoduka, 2005. — 326 c.
8 Llemuxosckuli B. 5. Qu3uka Kk8aHMOBbIX HU3KOpasMepHbix cmpykmyp / B. HA. [emuxosckul, I". A.
’ Byzansmep .— M. : flozoc, 2000 .— 246 c.
9 ®edopos @.M. Onmuka aHU30mMPOonHbix cped / @.V. ®edopos. — MuHck: U3-e0 AH BCCP, 1958, 2-e u3d.
" | M. YPCC, 2004.
10 Ongz)uqecxue ceoticmsa kpucmarinos / A.®. KoHcrmanmurosa [u 0p.]. — Munck : Hayka u mexuuka, 1995.
| —302¢.
Jlebedesa B.B. 3kcnepumenmansHas onmuka: Yueb. 0ns cmy0.8y308, 0byy. no crneuy.u HanpasneHuro
1. "Qusuxa"/ B.B. Jlebedesa. - M. . Quauyeckut hakynomem MIY um. M.B. JlomoHocosa, 2005. - 282¢.
12| BopH M. OcHosbi onmuku / M. BopH, 3. Bonbg. - M. : Hayka, 1978. - 719 ¢.
13. | Cokonos A.B. Onmuyeckue ceoilicmea memannos / A.B. Cokonos. - M. . ®uamameus, 1961. — 464 c.
14. | Kupees .C. ®usuka nonynposodHukos /I1.C. Kupees. — M. : Boicw. wk., 1969. — 590 c.
lyne A. KonebamenbHbie cnekmpsi u cummempuu kpucmannos / A. yne, XK.-[. Mamese. - M. . Mup,
15. | 1973.- 437 c.
16 Wugppun K.C. PaccesiHue caema e mymHou cpede / K.C. LWuppuH. - M.; - [1. : [oc. u3d-80 MexHUKO-
" | meop. num., 1951. — 288 c.
bopH M. [JuHamuyeckasi meopusi kpucmannudeckux pewemok /M. bopH, K. XyaH. — M. : 138-e0 uHocmp.
7. | qum., 1958. - 488 c.
18 AHcenbm A.U. BeedeHue 8 meopuio nonynposodHukos / A.U. Ancenbm. — M.; -J1. : ®usmameus, 1962. —
" | 418c.
19. | Peticnend [lx. ®usuka ¢poHornos / [Ix. Pelickend. - M. : Mup, 1975. - 365 c.
Cnumuyep B. MHo20¢hoHOHHOE pewémouroe noznoweHue // Onmuyeckue ceolicmeaa nomynpo8oOHUKO8 /
20- | o9 ped. P. YunnapdcoHa, A. bupa. - M. : Mup, 1970. — 488 c.
21 | MNatine [. OnemernmapHsie 803byx0eHus ¢ meepdbix menax / [. MNadnxc. - M. . Mup, 1965. — 382 ¢.
lMnamyman ®. BonHbl u 83aumodetlicmeus 6 nnasme meepdozo mena/ @. [Nnamuman, . Borbg. - M. :
22 | Mup, 1975. - 436 c.
Bnadumupos B.B. Nna3ma nonynpogodHuxos / B.B. Bnadumupos, A.®. Bonkos, E.3. Metinuxos. - M. :
23. | Amomusdam, 1979. - 254 c.




24 Mapy H. KonnekmusHbie aghchekmbi 8 meepObix menax u xuokocmsix / H. Mapy, M. MNapurenno. — M. :
" | Mup, 1986.-318c.

25 Mandenswmam J1.U. O pacnpocmpaHeHuu 80nH 8001k N108EPXHOCMU U Hanpasnsawuiem dedcmeuu
" | nposodHukos / J1.1. ManOenswmawm // MonHoe cobparue mp. - M. : Hayka, 1950. C. 366 -396.

26 [oeepxHOCMHbIE NONSPUMOHbI. SNEKMPOMa2HUMHbIE 80/IHbI HA NOBEPXHOCMAX U 2paHuyax pasdena
" | cped/nod ped. B.M. AepaHosuya, 4.J1. Munnca. - M. : Hayka, 1985. - 525 c.

27 landay I1.[. SnekmpoduHamuka cnnotwHbix cped / J1.4. llanday, E.M. Nlucpwuy. - M. : Hayka, 1959. C.
© | 361-365.

28 Nkoma J. Elementary properties of surface polaritons /J. Nkoma, R. London, D.R. Tiller // J. Phys. C: Solid
" | State Phys. — 1974. - V. 7. - P. 3547.-3559.

B) 6a3bl A@HHbIX, UHPOPMALIMOHHO-CNPABOYHbIE U MOUCKOBbLIE CUCTEMBI:

Ne n/n WCTOYRUK

29. | lNMouckosas cucmema e-library.ru

30. | MNMouckosas cucmema google.ru

31 | OnekmponHas bubnuomeka BopoHexcKozo 20cydapcmeeHH020 yHusepcumema lib.vsu.ru

14. MaTepuanbHo-TeXHUYecKoe obecneyeHne AUCLUMIUHBI:
NIEKUUOHHAsA _ayoumopus, paccyumarHasa Ha 10 4enosek, KoMnbiomep, MynbmumeduliHbil npoekmop,
9KpaH, 0ocKa (Men, MapKephl).

15. MeToauueckue pekoMeHAALMU NO OPraHU3aLUmn U3YUYEeHUA OUCLUNIUHDI:
[JaHHasa nporpamMma peanu3yerTcsl ¢ y4eToM Cneayruux negarorMyecknx U MeToaMyeckux npUHLMUMOB:
KOMMViMKaTMBHOﬁ HanpaBneHHOCTU, KVﬂbTMOﬁ [l neaaroru4eckou ngI'IECOOGQa3HOCTL"Il
WHTErpaTuBHOCTHU, HeﬂMHeﬁHOCTM,_VHe6HOl71 ABTOHOMUWU CTYOEHTOB.

16. KpVITepMM OLUeHKU BUAOB aTtTecTaumm no uToram ocsBoeHunsa aMucunniaunHbI.
Omnu4Ho: [NoceweHue 8cex NneKkUuUuoHHbIX 3aHsmud. [NonHbid omeem Ha KW.M.. [NpasunbHble
omsembl_ Ha dononHuUmMenbHble 80Mpochl. BuinonHeHue scex peghepamos u UHOusudyanbHbix 3adaHud.
Xopouwio: [ponycku nekyuoHHbIX 3aHamud. [TonHblli omeem Ha KUW.M.. HenonHble, HenpasuibHble
omsemsb!l _Ha psad dononHumenbHbIX 80Npocos. BbinonHeHue scex pegepamos U uHAugudyanbHbIX
3adaHudl.

YOosenemeopumenbHo:  [Iponycku nekuuoHHbIX 3aHsmul. HenonHbid omeem Ha KUW.M.. HenonHsble,
HenpasunbHble _omeemsbl _Ha psad 0ononHumensHbiX _80npocos. BuinonHeHue ecex pecgepamos U
uHOusudyanbHbix 3a0aHull.

HeydoenemeopumensHo: _[Iponycku 60nbliuHCmMea NeKUUOHHbIX 3aHsimul. HenpasunbHblli_omeem
Ha KU.M. Omcymcmeue omeemos Ha bonbuwuHcmeo 00nonHuUmenbHbIX 80Npocos. HeebinonHeHHbIe

pegepamsbi U uHOUBUAyanbHbIe 3a0aHUS.

lMporpamma pekomeHgosaHa HMC pu3u4ecKoeo akynbmema
(HaumeHosaHue ¢hakynbmema, cmpyKkmypHO20 nodpasdeneHus)

npotokon Ne 77 ot4s . 77.2012.r.




NMUCT COrNACOBAHUA

PABEOYAS NPOrPAMMA YYEBEHOW AUCLIUMNIUHBI

HanpaBneHue/cneunanbHOCTb 011200m — Qu3uka
WP U HAMMEROBAHUE HanpaBexrus/cneunansHOCTU
OucumnnuHa M2.B.0[].2 PomoHUKa HAHOCMPYKMYpUPOBaHHbLIX Mamepuarnos

KOA Y1 HAUMEHOBAHWE ANCLUNIIUHDI
Mpodunb noaroToBKM
Qu3uka onmuyecKux sieneHul
B COOTBETCTBUU C Y4eBHbIM NnaHom
®opma obyueHus oYHasd

Yue6HbI roa 2014/201%

OTBETCTBEHHbIN UCNOMHUTENDb

3aB. kad). ONTUKM U CNEKTPOCKOMUN OBuunHHUKoB O.B.  /7.//2012

pacwugposka nodnucu

BomxHocme, nodpasdeneHue

Wcnonuutenn

gou. kady. ONTUKK U CNEKTPOCKONUN — CmupHos M.C. 4./ 2012

domxkHocme, nodpaadeneHue nodnucs . pacwugposka nodnucu

4oL, Kad). ONTUKN U CNEKTPOCKONUN ; (/;{u /—I JleoHosa J1.KO. & ./ 2012

domkHocmb, nodpasdeneHue "~ nodnucs pacuuchposka nodnucu

COIMACOBAHO

KypaTtop OOl BINO ~4/

no HanpasneHuo/ cneunanbHOCTH ( 7 Anmanues A.H. 2 ./ 2012
nodnucek pacuwugposka nodnucu

3as. oTaenom obcnyvsanus 3HE GZscedl Forsoprpeto F.217.// 2012
nodnuéb pacﬁjuqf;posxa nodnucu

PEKOMEHOOBAHA HMC dusuyeckoeo ghakynbmema

(HaumeHosaHue hakynbmema, CmpyKkmypHo20 nodpasdeneHus)

AA
-

nNpoToKoN oT /47 ./7.2012 Ne
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