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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpammy omucuunnnHebl paspaboTan(a)(vm) rnaBHbliA Hay4YHbIA COTPYOHUK, O.H. (Npodeccop) Epemun M.B. (HUN
MarHMTHOW PaamnocnekTPOCKONMU N KBAHTOBOW anekTpoHuku M. C.A. AnbTwynepa, Kadpenpa kBaHTOBON 3NEKTPOHUKN 1
paanocnektpockonuu), Mikhail.Eremin@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOn BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuu npuobpeTaeMon KoMNeTeHLUN
OK-1 CNOCOBHOCTbIO K aBCTPAKTHOMY MBbILWIEHNIO, aHANN3Y, CUHTE3Y
OrK-5 CNoCOBHOCTBIO MCMONb30BaTb CBOOOAHOE BNageHne

NPOgECCHOHANBHO-NPOUINPOBAHHBIMUA 3HAHNSIMM B 06N1ACTU KOMMbIOTEPHBIX
TEXHONOrUI ANs pelleHnst 3a8ay NpodoeccnoHanbHo OeATeNbHOCTY, B TOM Yicne
Haxo4sWNUXCS 3a Npeaenamy HanpasneHHOCTW (MPogouns) NOArOTOBKY

Or1K-6 CMOCOBHOCTBIO MCMONb30BaTh 3HAHWS COBPEMEHHbIX MPOBNEM 1 HOBEMLINX
OCTUXEHUI (DU3NKU B HAy4YHO-MUCCnenoBaTenbckol pabote

MK-1 CMOCOBHOCTbIO CaMOCTOATENBHO CTaBUTh KOHKPETHbBIE 3a4a4M Hay4HbIX
nccnenoBaHuii B 06nacTy ouanku 1 pellatb UX C MOMOLLbIO COBPEMEHHOM
annapaTypbl U MHGOPMALMOHHBIX TEXHONOMMA C UCMONb30BAHUEM HOBEMLIEro
OTEYECTBEHHOrO 1 3apybeXXHOro onbiTa

MNK-3 CMOCOBHOCTbIO MPUHMMATD yHacTue B pa3paboTke HOBbIX METOAO0B M METOANYECKIMX
MOAX0A0B B HAYYHO-MHHOBALMOHHBIX UCCNEN0BAHMUSIX U
NHXEHEPHO-TEXHONOMMYECKON AeATENbHOCTH

MK-6 CNOCOBHOCTbIO METOANYECKM rPaMoOTHO CTPOUTb NiaHbl NEKUMNOHHBIX N MPAaKTUYECKNX
3aHATUIA NO pasnenam y‘-leﬁHbIX AncunnnmH n I'IY6I'II/I'-IHO n3naratb TeopeTnHeckmne mn
npakTn4eckmne pasnenbl y‘-le6HbIX ONCUUNINH B COOTBETCTBMW C YTBEPXOEHHbBIMA
y‘-|e6HO-MeTO,D,VILIeCKI/IMI/I nocobmamm

Obyyarowumincs, 0OCBOVBLUNIA LUCLUMANHY (MOLYNb):
JonxeH 3HaTb:

0COBEHHOCTN KBaHTOBO-MEeXaHN4eCcKoro onncaHnsi CBepXnpoBOAMMOCTY , OCHOBHbIE TepMOAVHaMMYecKmne 1
KMHeTNYeckme XapaKTepucTUKX , MOAENUN CBA3W CMIMHOBLIX U 0pOUTaNbHBIX MOMEHTOB ; aKkTyasbHble HanpaBneHus
nccnenoBaHmii No omarke KOHAEHCUPOBAHHOIO COCTOSIHUS.

JonxeH ymeTtb:

MPUMEHSATb COBPEMEHHbIE METOABI TEOPUM K PELIEHUNIO 334a4; BblAENSATb HEPELWEHHbIE 3a8a4K; UCNONb30BaTb
MONy4YeHHbIE 3HAHWSA NPV PELIEHNIN aKTyanbHbIX NPobneM.

JHonxeH Bnagetb:

HaBblkamu paboTbl C HAY4YHOW NNTEPaTYpPOi ;MeTOAaMN Hay4YHbIX UCCEeA0BaHWUA; COBPEMEHHBIMM METOAbIMU
nNpoBeOeHNS PU3NYECKMX UCCNenoBaHNiA

JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

JeMoHcTprpoBaTh: 3HaHNS 6a30BbIX MOLENEH U YPaBHEHMU (ON3UKM KOHLEHCMPOBAHHOIO COCOSIHUS; COBPEMEHHbIE
npo6nembl oU3NKK, HOBEMWNE LOCTUXEHNS (OU3VKW; METOLBI aHANM3A U CUHTE3A (PU3NYECKON MHApopMaLIMK

CnocobHOCTb : ananTMpoBaThCs K MUBMEHEHWIO HAYYHOrO NPOCOMNS CBOEN NPOdPeCCnOHaNbHOWM OEATENBHOCTA U
coumarnbHbIX YCNOBUA OEATENBHOCTH;

NnoNnb30BaTbCA 3HAHNAMU COBPEMEHHbIX np06neM M OOCTUXEHWNI pusukn; ncnonb3osatb MHPOPMALMOHHbIE
TEXHONOorMn Ang peweHns pusnyecknx sanay

[(OTOBHOCTb: nposeneHmns caMoCToATENbHbIX HAYYHbIX nccnenoBaHuin B I/I36paHHOI7I obnactu husukn.
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2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

JaHHag oucumnnunHa (Mogynb) BkodeHa B pasaen "b1.6.3 OucuunnmHbl (Mogynm)" 0CHOBHOM NPOGIECCMOHASbHOW
obpasoBatenbHoli nporpammel 03.04.02 "duamka (TeopeTnyeckas u MatemaTmyeckas cousnka)" n oTHocuTCsl K 6as3oBoit
(obwenpodreccroHanbHo) YacTu.

OcBanBaetcs Ha 1 Kypce B 2 CeMecTpe.

3. O6bem aucuMnanHbI (MOAYNs) B 3a4eTHbIX eAuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatlomxcs

O6was TpynoeMKOoCTb ANCLMNANHBI COCTaBNSIET 2 3a4eTHbIX(ble) eanHuL(bl) Ha 72 yaca(os).

KoHTakTHas paboTta - 24 4aca(oB), B TOM 4ucne nekuuu - 12 yaca(os), NpakTMyeckne 3aHsTus - 12 yaca(os),
nabopaTopHblie paboTbl - 0 Yaca(oB), KOHTPOMb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTtosiTenbHas pabota - 48 yaca(oB).
KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOHHOrO KOHTPONS ANCLMMAUHBI: 3a4ET BO 2 CEMECTPE.

4. CopepXxaHue AUCLUUNNUHBI (MOAYNS), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBEAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4yeckmnx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U Tematu4yeckmit nlaH KOHTaKTHOM U CaMOCTOSITe/IbHOW pPaboThbl N0 AUCLMNANHE (MORYNIO)

Bupobl u yachbl
KOHTaKTHOW paborTbl,
Paspnenbl AUCUUNNHDI / X TPyA0EMKOCTb CamMocTosiTeNbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTnyeckuellabopatopHsble
Jekunm 3aHATUSA paboTbl
Tema 1. Kpuctannmyeckne nons un
1. 06MeHHble B3anMOLeiCTBUS 2 2 2 0 10
Tema 2. Bsaumogencteune yepes
2 none ¢poOHOHOB. 2 2 2 0 6
Tema 3. HeobbluHbIe
s CBEpXnpPOBOOHUNKN. 2 z 2 0 10
Tema 4. Bo3MOXHble MEXaHU3MbI
4. cnapusaHus 2 2 2 0 8
Tema 5. MNepexon
MeTann-guanekTpuk. BonHel
5 3apsn0BbIX U CMIUHOBBLIX MIOTHOCTEN. 2 4 4 0 14
Mogenb Xabbapaa
Toro 12 12 0 48

4.2 CopepxaHue AUCUUMIUHbI (MOBYNS)
Tema 1. Kpuctannuueckue nonst U o6MeHHble B3auMogencTBus

Onepartop KpMCcTananyeckoro nonst U ero napaMeTpbl. TexHMKa pacyeta MaTpUYHbIX 31eMeHToB. MexaHn3mbl
cynepobMeHHbIX B3auMoaencTeunii

Tema 2. Bsaumonencreue yepes none ooHOHOB.

BblBOL OnepaTopa B3aMMOAENCTBIS Yepes none POHOHOB METOAOM KaHOHWYECKMX Npeobpa3oBaHuii.

Tema 3. Heo6bIuHbIE CBEPXNPOBOOHMKM.

®da3zoBble guarpammbl CBEPXNPOBOAAWMX KyNnpaToB 1 xanbkoreHnaos . Metoasl uccnenosanus. AMP, paccesHue
HelTpoHoB 1 ARPES
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Tema 4. Bo3MOXHble MexaHU3Mbl cnapuBaHuUs

3aBUCKMOCTb NapameTpa CBEPXNPOBOASILLEN WeENW 0T BOIHOBOrO BEKTOPA. TEOPETMKO - rpynnoBas knaccudpmkaums
TWUMOB CHApPWBaHWS.

Tema 5. NMepexon MeTann-guUanekTpuk. BonHbl 3apsnoBbix U cNMHOBLIX NNoTHocTen. Mopenb Xa66apaa

BonHbl 3aps80BbIX 1 CNNHOBLIX NAOTHOCTEN . OnHoMepHas mogens . CueHapwii MNaepnca . MNpumepsbl BEWECTB €
NnepexonoM B COCTOSIHNS C BO/IHAMU 3aPS0BbIX

( cnuHoBbIX ) NnoTHocTen. Mopenb Xabbapaa.

5. MepeyeHb yue6HO-MeTOQMYECKOrO 0becnevyeHns A1 CaMOCTOSITeNIbHOW paboTbl 06yyaroLLLUXCS NO
AucuMnInHe (MOAayIo)

CamocTosiTenbHas pabota oby4alolyxcs BeIMOMHSETCS Mo 3a4aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITeNbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTenbHyto paboTy. CamocToaTenbHas paboTa obyyatowmxcst
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHbIX TEM (Pa3fenos) AUCLUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0Byyatowmecst YnuTaroT u
KOHCMEKTUPYIOT y4ebHY0, Hay4YHYIO 1 CMPaBOYHYIO TMTEpaTypy, BbINONHSAT 3aJaHusi, HanpaeneHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLUMIUHE.

OpraHnsauus caMocTosTenbHOM paboTbl 0ByHaoIWMXCH PErNaMeHTUPYETCS HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYPO U SNEKTPOHHBIMY 06Pa30BaTENbHBIMY PECYPCAMU, BKNIOYAS:

Mopsaok opraHM3aLummn 1 ocyLecTBIeHNs 06pa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefibHbIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, NporpaMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMOCTOATENBbHOM paboThl CTYAEHTOB BbICLIMX Y4EOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIrO 06pasoBaTtensHoro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHErO pacnopsiaka enepanbHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLWEro npodoeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

M. B. EpemuH. Mukpockonunyeckme mogeny B KoHA. cpegax -
http://kpfu.ru/docs/F1043614157/Eremin_Posobie_2011.doc

6. DOHA, OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMUNIUHE (MOOYI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHLMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHBIX CPELCTB BK/IHOHYAET OLEHOYHbIE
CPEeLCTBA TEKYLEro KOHTPOS 1 OLEHOYHbIE CPELNCTBA NMPOMEXYTOHHOM aTTecTaumm.

B choHAe OLEHOYHBIX CPEACTB COAEPXUTCS Cnemytowas HopMaums:

- COOTBETCTBME KOMMETEHLMIA NNaHMPYEMbIM pe3ynbTatamM 06y4eHus Mo SUCLUMNMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKYM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLedypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPpeacTBaa;
- KpUTEPUM OLIEHMBAHNS AN KAX 0o OLEHOYHOro CPEeacTBa;

- cogepXaHue OLEeHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMble K 0eCTBUSM 0byHatowmxcs,
LEMOHCTPVPYEeMbIM pe3dynibTataM, 3aaHns PasnnyHbIX TUMOB.

DOoHLO OLEHOYHbIX cpencTs no gucunninHe HaxoanTcs B I'Ip|/|no>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. NMepeyeHb nuTepatypbl, HEO6X0AUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHMe ancLUMnnnHbI (MOoYNs) NpeanonaraeT n3y4yeHne OCHOBHOW 1 AONONHUTENBHON y4ebHO nuTepaTypbl.
Nutepatypa MoXeT bbiTb BOCTYMHA 0ByYaloWUMCs B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUE - YePEe3 3NeKTPOHHbIe BUBIMOTEYHbIE CUCTEMBI HA OCHOBAHUMW 3aKNto4eHHbIx KDY norosopos ¢
npaBoobnapnarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum buneTam B COOTBETCTBMU C NMpaBunamu nonb3osaHus HayyHolr 6ubnmoTekoi.
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ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOUYKM NpY BBEAEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpr MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

apxus nybnukaumin no gousuke - http://arxiv.org/find/cond-mat
NHdpopmaLumoHHbIii 6ronneteHb MepcT - http://www.nanometer.ru/2015/01/03/periodika_448606.html

MOLENN SNEKTPOHHOIO CTPOEHWA BbICOKOTEMIMEPATYPHbBIX CBEPXNPOBOLOHMKOB -
http://www.nano-journal.ru/images/6/62/Nano@0101Eremin.pdf

9. MeToguueckue ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)

Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nekunn OBnapnetb METOOOM KaHOHMYECKMX I'Ip606pa3OBaHI/II7I. OH ncnonb3yeTcda Ansd peweHuns Wnpokoro
Kpyra 3anasd. BbloennTb OCHOBHbIE MOLAENN B Teopun 0OMEeHHOro B3anMoaeicTBus. Oco3HaTb, 4TO
OCHOBHbl€ COCTOSAHUA MOHOB B KpucTtaniax Moryt ObITb KAYECTBEHHO yragaHbl HO OCHOBE 3aKOHa
KynoHa. OépaTI/ITb BHUMaHMe Ha on3NYecKkyto MHTepnpeTaums n3naraeMoro marepuana.

npakTunyeckme | OCBOMTb METOA BTOPUYHOIO KBAHTOBaHMS NpW 3anvicy onepaTtopos M BONHOBbLIX (PYHKLMIA. HayuymTbes

3aHATMA MPUMEHSATb Ero NPW COCTaBNEHUN YPaBHEHWI ABNXEHUS B NpeacTasneHnm [erizeHbepra. MonesHo
NPOUNNICTPUPOBATbL MEXaHU3Mbl B3auMO4eNCcTBUIA anarpammamn. [Npenctasntb pacnpeneneHne
3/TEKTPOHHbIX NOTHOCTEW B BUAE PUCYHKOB C yKasaHneM ¢pasbl COOTBETCTBYIOLWMX BOSTHOBbIX
hyHKUMNA.

camocTos- | B MeToamyeckunx nocobusx 1 KHUrax BbiKnaaky NpMBOASTCS MHOr4A cXxeMaTuyHo . [Mpu ocBoeHUm
TenbHas MaTepuana nponyweHHbIe BbIYUCEHNS XenaTenbHO NPoBecTU. 0coboe BHUMaHWe o06paTnTb Ha
paboTa chuamyeckoe conepxaHue MoLenen, nexawyx B OCHOBE TEOPUU CBEPXMPOBOLMMOCTY ( MOLENb
Kynepa BapavHa Wpudgpdpepa v Mogenei nepexona MeTanni-ananekTpuk.

3avet MoaroToBUTLCS K CNedyoWmMM BONPOCaM:

BbITb rOTOBbLIM K OTBETY Ha BOMPOCHI:

. PacwenneHve cocTosiHni d-anekTpoHa B KyB14ecKoM KpUCTanIm4eckom none.
. OCHOBHble COCTOSIHUSI MOHOB B CUJTbHbIX KPUCTaNNINYECKMX MONSX.

. MexaHun3mbl 06MeHHOr0 B3auMoaencTeums. KnHeTnyeckuin oO6MeH .

. AHU30TpONHOE 0BMEHHOE B3anMoLencTame.

. Bsanmopencteue [3sanowmHckoro-Mopu.

. Mynbtudpeppomnkn. MexaHnambl MarHMTO3NEKTPUYEKCKOW CBSA3M .

. Metannbl. NpubnnxeHne cUNbHOW CBSA3M .

. 3apaya Kynepa . Kyneposcue napbi.

. Mogenb BKIL. YpasHeHune Ha napameTp npsaka.

10. MeTop BorontoboBa B Teopun CBEPXNPOBOAMMOCTA. BOrono6oHbI.

11. Cuenapwii Maepnca. BonHbl 3apa40BbIX NAOTHOCTEN.

12. Mogenb Xab6apna. KeasmyactuyHble onepaTopsbi.

13. Kputnyeckue napameTpbl BbICOKOTEMMNEPATYPHBIX CBEPXMPOBOAHNKOB.
14. Mogenn n MmexaHu3mbl BbICOKOTEMNepPaTypHOl CBEPXNPOBOAUMOCTMN.

OCoONOOTR~hWN—

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30oBaTeNbHOro
npouecca no gucuuniIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTIONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npolecca no
AUCUMNAVHE (MoLyNio), BKNoYas nepedeHb NporpaMMHOro obecrnedeHns U MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMNNMHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANUMOW ANs OCYLLECTB/IeHUs1 06pa3oBaTenbHOro
npowecca no gucuunianHe (Moayo)
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Mporpamma aucumnnuHbl "CoBpeMeHHble NPobneMbl OU3NKN KOHAEHCUPOBAHHOMO cocTosiHMA"; 03.04.02 "duanka".

MatepuanbHO-TeXHU4ECKOEe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNo) BKAKYAET B cebs
cnenywouwme KOMMOHEHTDI:

MoMelueHmMst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMIEKTOBAHHbIE CNeLMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbs1) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/O4EHUs K ceTu "MIHTepHeT" 1 obecneveHnem
[OCTyna B 3NEKTPOHHYI0 MHAPOPMaLMOHHO-06pasoBatefbHyio cpeay KdY.

YyebHble ayamMTopun 1S KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CcTONbI W CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3naToyHbiX MaTepuanos.
MynbTuMeouiiHas ayauTopus.

12. Cpe,IJ,CTBa apantauumuv npenogasaHus oUCUNMJIUHDbI K I'IOTpEGHOCTSlM oﬁyuarou.mxcn WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXXHOCTSAMU 300pPOBbSA

npl/l Heobx0aMMoCTN B o6pasoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPpOopMaLnUm o6yqa+ouw|Mv|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe ANl pa3nYHbIX NONb30BaTene;

- CO30aHNe KOHTEeHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/inyHbIX BUOAX 6e3 noTtepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3SMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHne BO3MOXHOCTEW AJis 06y4atowmMXCsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
Harmpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Clyxa NOMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHUS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNe BUPTYanbHbIX nabopaTopuin U CUMYNSLNOHHBIX
TEXHONOIMIA;

- NPVIMEHeHNe ONCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIWI Ons nepefady MHOPMaUUK, OpraHn3auun pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOW paboTbl oby4atowerocs ¢ npenonasartenem, B TOM Yucne Be6UHaApOB, KOTOPbIE MOTYT
ObITb UCMONb30BaHbI AJ1s1 NMPOBEAEHNS BUPTYaNbHbIX IEKLMA C BO3MOXHOCTHIO B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 06y4eHmsl, NpoBedeHNsl CEMUHAPOB, BBICTYMNEHNS C AOKNAaAamMn 1 3aWnTbl BbINOHEHHbIX paborT,
NpoBeeHNs TPEHVHIOB, OpraHM3aUmmn KONEeKTUBHOWM paboThl;

- NPUMEeHeHne OUCTaHUNOHHbIX o6pasoBaTeanb|x TEXHONOrnn ang opraHusaumnm CpOpM TeKkyLlwero n npomMexyTo4Horo
KOHTpPONA;

- YBENNYEHMe NPOOOMXNTENIbHOCTU caa4ym oby4atowmMMcst UHBaANUOOM UK NINLOM C OrPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0pOBbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NPOAONXUTENBHOCTY UX CHAYN:

- NPOLONXNTENbHOCTM cAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOI popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONMXNTENbHOCTN MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW hopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByyatowWwerocs npu 3awmnTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO u y4ebHbiM nnaHom no HanpasneHuto 03.04.02
"Puamka" 1 MarmcTepckoi nporpamme "TeopeTnyeckas n matemarmdeckas cpusnka”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.6.3 CoBpeMeHHbie npobnemsl ouanku KOHAEHCUPOBaHHOIo
COCTOSIHUS

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 03.04.02 - dusumka

Mpodomnb noarotoskun: Teopetudeckas n marematnyeckas usmka
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:
1. MeTpos, t0.B. OcHoBbI (ON3MKK KOHLEHCMPOBAHHOMO COCTOSHUS: [y4ebHoe nocobue] / tO. B. MeTtpos.? LdonronpyaHbii:
WHtennekTt, 2013.213 c.
2. Tarnpos J1.P., Kouenaes B./., émnHos P.I"., YceuHos H.X. MNpunoxeHns oByxBpeMeHHbIX TEPMOANHAMNYECKMX
doyHKUMA ["puHa B comsrke TBepaoro tena (KoHCNeKkT Nekumin Ha aHrMACKOM sA3blke). - KazaHb: KasaHckuin
(MpwuBoMXCKMA) dhenepanbHblin yHusepcutet, 2012. - 101c.
http://kpfu.ru/docs/F237569143/Application_of Green_functions.pdf
3. Koyenaes B./. KsaHToBas teopus: koHcnekT nekumin / B. V. Koyenaes; KasaH. doegep. yH-T, VIH-T cousnkn, Kad
TeoperT. pu3unKn.-[2-e n3g., nepepad., gon. n ucnp.].-KasaHo: [KazaHckuit yHneepcuteTt], 2013.-222 c.

JononHutenbHasa nuteparypa:

1. Abpuikocos, A.A. OCHOBbI TEOPUM METANNOB [ANEKTPOHHBIN pecypc] : y4ebHoe nocobure / A.A. ABPVKOCOB. SNEKTPOH.
naH. Mockea: ®uamatnuTt, 2010. 600 c. Pexum pocrtyna: https://e.lanbook.com/book/2093

2. EpemuH, M.B. Mukpockonuyeckme MOaeny B KOHAEHCUPOBAHHbIX cpenax [DnekTpoHHbI pecypc] // YuebHoe
nocobue. - KaszaHb: KazaHckuii (Mpusonxckuii) doenepanbHblii yHuBepcutet, 2011, - 113c.

Pexum poctyna http://kpfu.ru/docs/F1043614157/Eremin_Posobie_2011.doc
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Mporpamma aucumnnuHbl "CoBpeMeHHble NPobneMbl OU3NKN KOHAEHCUPOBAHHOMO cocTosiHMA"; 03.04.02 "duanka".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.6.3 CoBpeMeHHbie npobnemsl ouanku KOHAEHCUPOBaHHOIo
COCTOSIHUS

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 03.04.02 - dusvka

Mpodomnb noarotoskun: Teopetudeckas n marematnyeckas usmka
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHO cucTeme
NapatenbcTBa "JlaHb" , BOCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flanb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUU MEPUOLNYECKUX U3OAHWUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
N3patenbcTBa "JlaHb" obecneunBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCMManbHOMY KONMYECTBY NMPOMUIbHBIX HANpaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.
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