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Mporpamma aucumnnuHbl "CoBpeMeHHble NPobneMbl OU3NKN KOHAEHCUPOBAHHOMO cocTosiHMA"; 03.04.02 "duanka".

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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Mporpamma aucumnnuHbl "CoBpeMeHHble NPobneMbl OU3NKN KOHAEHCUPOBAHHOMO cocTosiHMA"; 03.04.02 "duanka".

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

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

0COBEHHOCTN KBAHTOBO-MEXAHNYECKOrO OMNMMCaHUS CBEPXMPOBOLMMOCTY , OCHOBHbIE TEPMOAVHAMUYECKNE 1
KMHETNYECKME XapaKTEPUCTUKM , MOLENUN CBA3W CMMHOBLIX 1 OpOUTaNbHBIX MOMEHTOB ; aKTyasbHble HarpaBieHus
UccneLoBaHmWii No ouanke KOHAEHCUPOBAHHOIO COCTOSIHUS.

JonxeH ymeTb:

MPUMEHSTb COBPEMEHHbIE METOAbI TEOPUM K PELIEHUIO 3a4a4; BblAENSTb HEPELWEHHbIE 3aa4u; NCNONb30BaTh
MONy4YeHHbIe 3HAHNS NPV PELEHNUN akTyanbHbIX MPobneM.

JlonxeH Bnanetb:

HaBblkaMy paboTbl C HAYYHOW NMTEPATYPOIi ;METOAAMU HAYYHBIX CCNELOBAHNIA; COBPEMEHHBIMU METOLLIMU
NpoBeAeHNsl PU3NYECKNX NCCe0BaHNUN

JlonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTb:!

,D,eMOHCTpI/IpOBaTbZ 3HaHUS 6a30BbIX MOaenel 1 ypaBHeHMI7I p13nKkmM KOHAEHCUPOBAHHOIO COCOSAHUSA; COBPEMEHHbIE
I'Ip06HeMbI dunsnkn, HOBeWWne [OCTUXEHUS pusuvkn; MeTodbl aHann3a n cuHTesa (*)I/I3I/I‘-IGCKOI7I MHpopmauum

CnocobHocTb : ajantupoBaTbCA K USMEHEHUI0 Hay4yHOro npogomnns cBoel I'IpO(pGCCI/IOH&J'IbHOVI 0eATeNlbHOCTU K
counanbHbIX yCJ'IOBI/II7I NeATeNIbHOCTN;

nonb30BaTbCA 3HAHNAMU COBPEMEHHbIX r|p06neM W OOCTUXEHUNIA PU3NKK; NCMONb30BaTb MHPOPMaALVNOHHbIE
TEXHONOrMn Ansg peweHns pusnyecknx sasad

COTOBHOCTb: NPOBELEHUSI CAMOCTOATENBHbBIX HAY4YHbIX UCCNELOBaHMWA B M36paHHON 06nacTu ousmku.

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OIMOIMN BO

HaHHas gncuunnuHa (Mogynb) BkatodeHa B pasgen "61.5.03.04 ducumnnunHbl (MOgynn)" OCHOBHOM NPOMPECCMOHANbHOW
obpaszosatenbHoi nporpammbl 03.04.02 "dursunka (Pusrka KOHAEHCUPOBAHHOMO COCTOSIHUS)" 1 OTHOCKTCS K Ba30BOW
(0bwenpodeccuoHanbHoM) YacTu.

OcBauBaetcs Ha 1 Kypce B 2 ceMecTpe.
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Mporpamma aucumnnuHbl "CoBpeMeHHble NPobneMbl OU3NKN KOHAEHCUPOBAHHOMO cocTosiHMA"; 03.04.02 "duanka".

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSAITENIbHYIO
paboty obyuaromxcs

Obwas TpyLoeMKOCTb AUCLMUMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuUL(bl) Ha 72 Yaca(oB).

KoHTakTHasi paboTa - 24 yaca(os), B TOM 4Yucne nekuun - 12 yaca(os), npaktnyeckme 3aHsTus - 12 yaca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTtosiTenbHas pabota - 48 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopMa NPOMEXYTOYHOr0 KOHTPONS ANCLMMAUHBI: 3a4eT BO 2 CEMECTpE.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNI0)

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl oucumninHbl / UX TPYAO0EMKOCTb CamocTosiTenlbHas
N monyns Cemectp (B yacax) pa6ota
Mpaktuyeckune/labopatopHble
Jlekumm 3aHATUA pabortbl
Tema 1. Kpuctannuyeckue nons u
1. 0OMeHHble B3auMoAencTBuS! 2 2 2 0 10
Tema 2. BaanmogencTtseume 4yepes
2. none goOHOHOB. 2 2 2 0 6
Tema 3. Heobbl4Hble
s CBEepXnpoBOAHUNKN. 2 2 2 0 10
Tema 4. BO3MOXHbIE MEXAHW3MbI
4. crnapuBaHuns 2 2 2 0 8
Tema 5. MNepexon
MeTann-auanekTpuk. BonHeol
5. 3apAA0BbIX U CMIUHOBBLIX MNOTHOCTEN. 2 4 4 0 14
Mognenb Xabbapna
Ntoro 12 12 0 48

4.2 CopepxaHue auCUUMIUHLI (MOBYNS)
Tema 1. Kpuctannuueckue nonst u o6MeHHble B3aUMOLAENCTBUS

Onepartop kpuctannmnyeckoro nosns. PasnoxeHve no cepmyecknm rapmoHmkam. MNpasuna otbopa. Teopema
BurHepa-9kkapta. PacwenneHve coctosiHuin d-anekTpoHa B KyBr4eCckoM Kpuctaninyeckom none. Cxema CunbHoro
KpvcTannuyeckoro nonsi. Hu3kocnuHoBbIe M BbICOKOCTMHOBBIE COCTOSIHUS NapamMarHuTHbIX KoMriekcoB. Cxema cnaboro
KpUCTanan4yeckoro nons.

Tema 2. Bsaumopnencreue yepes none ooHOHOB.

BbiBoL onepartopa B3aMMOAECTBMS Yepes none oOHOHOB METOAOM KaHOHMYECKUX NpeobpasosaHuii. Onepartopbl
POXLOEHNS N YHUHTOXEHUS CDOHOHOB. Y paBHEHMNE HA 3NEMEHTbI MaTpuLbl KAHOHNYECKOro npeobpasoBaHus. MexaHnambl
0OMeHHOro B3anMoaencTeust CNMHoOB. Bua adhdpekTBHOro onepaTtopa B NpeacTaBneHUN MOMEHTa KONNYecTBa
OBuxeHus. MexaHnambl aHTK- 1 doeppoMarHuTHon ceaseit. MNMpasuna N'yaoeHada- Karamopu -AHgepcoHa.

Tema 3. Heobbl4Hble CBEPXMPOBOOHUKM.

®da3zoBble gnarpammbl CBEPXNPOBOAAWMX KyNpaToB 1 XanbkoreHmaos . Kputuyeckne napameTpbl CBEPXNPOBOAHNKOB.
Temnepatypa ¢asoBoro nepexona, KpUTUYECKme Nons, KpUTMYeckux ToK. YpasHeHue 6patbes JIOHLOH. YpaBHeHME
vH36ypra NaHpay. Metonbl nccneposaHus. AIMP, paccesiHne HENTPOHOB 1 SNEKTPOHHASA CNEKTPOCKONUS C YrNOBbIM
paspelleHremM .

Tema 4. BO3MOXHble MEXaHU3MbI cnapuBaHus

3aBMCUMOCTb NapameTpa CBepXNPOBOASLLE Wenn OT BONHOBOro BekTopa. TeopeTurko - rpynnosas knaccudpmkaums
TNoB cnapmeaHus. CynepobMeHHbIn MeXaHU3M crapuBaHus HocuTtenen Toka. MNnasMoHHbIN MexaHnaM . DOHOHHbINA
MexaHn3M. AHTUdPeppPOMarHHble donykTyauun cnnHos . KonnekTueHble cnMHoBble KonebaHus. MNapamMarHoHsi .
CnUH-pNyKTYaUMOHbIA MexaHn3M crnapuBaHms.

Tema 5. Mepexon meTann-guanekTpuk. BonHbl 3apsaaoBbiX M CNUHOBBLIX NNOTHOCTe. Moaenb Xa66apaa

am PAEKTPOHHBH
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Mporpamma aucumnnuHbl "CoBpeMeHHble NPobneMbl OU3NKN KOHAEHCUPOBAHHOMO cocTosiHMA"; 03.04.02 "duanka".

CueHapuii MoTTa. BonHbl 3apsiioBbIX 1 CMMHOBLIX MNOTHOCTe . OnHoMepHas Mogens . CueHapuii Maitepnca. Mpuvepsi
BELLECTB C MEPEXOLIOM B COCTOSIHUS C BOJIHAMU 3aPSL0BbIX ( CMMHOBLIX ) NnoTHocTen. Monens Xa66apna. KomnoanTHble
ornepaTtopbl POXAEHNS U YHUYTOXEHUS. CnekTpabHbIi BEC 30HbI MPOBOAMMOCTY. t-J Moaenb. TpexueHTpoBble
Koppensiuuu.

5. MepeyeHb yueO6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CawmocTosTenbHas pabota 0by4yarolmxcs BbIMOMHSETCS N0 3aAaHWI0 1 NP METOAMYECKOM PyKOBOACTBE Mpenonasartens,
HO 6e3 ero HenmocpenCcTBEHHOro yqacTusi. CamoctosTenbHas paboTta noapasnensieTcs Ha CaMoCTOSATENbHYIO0 paboTy Ha
ayAMTOPHbIX 3aHATUSX U HA BHEAYAUTOPHYIO caMocToaTeNnbHyto paboTy. CamocTosTensHas paboTta obyyatowmxcs
BK/IIOYAET Kak MOMHOCTbIO CAMOCTOSTENbHOE OCBOEHME OTLEMNbHbIX TEM (Pa3fenoB) ANCLMMNUHLI, Tak 1 NpopaboTKy Tem
(pa3menos), ocBaviBaeMbIX BO BPeMs ayAMTOpHON paboTbl. Bo Bpems camocTosTenbHoi paboTbl obyyatowmecs YuTatoT v
KOHCMEKTUPYIOT y4ebHy10, Hay4HYIO 11 CMPaBOYHYIO NNTepaTypy, BbINONHAIOT 3aAaHWs, HanpaBneHHble Ha 3akpenneHne
3HaHWI 1 0TPabOoTKy YMEHWI N HABBIKOB, FOTOBATCS K TEKYLEMY 1 MPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMINHE.
OpraHunsauus camoctoaTenbHol paboTbl 0By4arowWmxcs pernameHTpyeTcs HOpMaTUBHLIMA LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTepaTypoii U 9NeKTPOHHBIMI 06pa3oBaTeNbHBIMU PECYPCAMU, BKNOYAS:

Mopsmok opraHM3aumm 1 ocyWwecTBneHns 06pa3oBaTenbHON AeATeNbHOCTH No 06pa3oBaTenbHbIM NPOrpamMMam BbICLIETO
obpasoBaHus - nporpammam Hakanaspwara, nporpaMMam cneuyanuTeTa, nporpamMmam MarmcTpaTypbl (yTBepXaeH
npukasom MuHucTepcTa obpasosaHus n Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTMBM3aLUMM CaMoCToATENbHOM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBeaeHUIA"

YcTaB theaepanbHOro rocynapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxXxcknii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpPeHHero pacnopsnka enepansHoro rocynapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOro yupexXaeHns
BbiCLeEro npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXckoro) doeaepansHoro yHmBepcuteTa

M. B. EpeMuH. Mukpockonmyeckne mogenu B KoHA. cpenax -
http://kpfu.ru/docs/F1043614157/Eremin_Posobie_2011.doc

6. POHA, OLLEHOUYHbIX cpepncTts no pucuvninHe (MO,I:I,yﬂIO)

®DOHL OLIEHOYHbBIX CPEACTB MO AUCUMNANHE (MOAYNIO) BKIOYAET OLEHOYHbIE MaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLcTBa TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B dpoHIe OLeHOYHbIX CPEACTB COAEPXUTCS creayiolas uHpopMaums:

- COOTBETCTBME KOMNETEHLUIA NNAHUPYEMBIM pe3dynbTatamM 06y4eHUs No JUCLUMNANHE (MOLYNIo);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AMCUUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LS KaXA0ro OLEeHOYHOro CpencTBa;
- KpUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPencTBa;

- coaepXxaHune oueHO4YHbIX CpencTBs, BKOYas TpeéoBava, npegbsasnsaeMble K OEeNCcTBUAM 06y‘-laIOLIJ,I/IXCSI,
OEMOHCTPUMpPYyEMbIM pe3yibTataM, 3adaHns pas3/indHbIX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).

7. NepeyeHb nuTepaTypbl, HEO6XOAUMON ANSi OCBOEHUS AUCLUMN/IMHBI (MOAYNS)

OcBoeHue gucumnanHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepatypbl.
NuTtepatypa MoxeT ObiTb AOCTYMHa 00y4aloWwmnMcs B 0AHOM U3 ABYX BapuaHToB (NM60 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPE3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npaeoobnanatensamu;

- B NeyaTHoM Buae - B HayyHoi 6ubnuoteke um. H.N. lobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum buneTam B COOTBETCTBUM C NMpasunamy nonb3osaHust HayyHol 6GnbnnoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI OMCTAHUMOHHO 13 NtoBOI TOYKM NpY BBELEHMM 0OYYaOLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cUCTEME "ONEKTPOHHBIA yHUBepcUTeT". Mpr MCNONb30BaHMK NEYaTHBIX M30AHUA BBNNOTEYHBbI
POHA, OOMXKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuL, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO OUCLMMNHY.
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Mporpamma aucumnnuHbl "CoBpeMeHHble NPobneMbl OU3NKN KOHAEHCUPOBAHHOMO cocTosiHMA"; 03.04.02 "duanka".

MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonmutcs B MpunoxeHun 2 kK paboyeli nporpamMme AnCUMNAMHBL. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMIUHBI (MOOYIIS)

apxve nybnvkauuii no gounsmke - http://arxiv.org/find/cond-mat
NHdpopmaLumoHHbii 6ronneteHs MepcT - http://www.nanometer.ru/2015/01/03/periodika_448606.html

MOLEJN SNNIEKTPOHHOIO CTPOEHNA BbICOKOTEMIMNEPATYPHbBIX CBEPXIMPOBOJOHWKOB -
http://www.nano-journal.ru/images/6/62/Nano@0101Eremin.pdf

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bup, pa6ot MeTtoauuyeckme peKoMeHpaLmm

nekumu OBnafetb METOOOM KaHOHMYECKMX NpeobpasosaHnit. OH UCMONb3yeTcs AN PELEHNS LWMPOKOro
Kpyra 3amady. Boloenntb OCHOBHble MOLENW B TEOPUU 0OMEHHOrO B3auMoeicTms. OcosHaTtb, YTO
OCHOBHblE COCTOSIHUS| MIOHOB B KpUCTannax MoryT 6blTb KQYECTBEHHO yrafaHbl HO OCHOBE 3aKOHa
KynoHa. O6paTtnTb BHUMaHWE Ha (OU3NYECKYIO MHTEPNPEeTaLMUs N3NaraeMoro Matepuana.

npakTnyeckme | OCBOMTb METOA BTOPUYHOIO KBAHTOBAHWNS NpY 3anicy onepaTtopoB M BONHOBbLIX (OyHKLMIA. HayuynTbea

3aHaTNA NMPUMEHSATbL Ero NPU COCTaBNEHNW YPABHEHWIA ABNXEHUS B NpeacTaBneHun eliseHbepra. MonesHo
NPOVNNIOCTPUPOBATb MEXaHM3Mbl B3aUMOAENCTBUIA anarpammamu. lNpenctasmTb pacnpeneneHne
9M1IEKTPOHHbIX MMIOTHOCTEN B BUAE PUCYHKOB C YKa3aHneM goasbl COOTBETCTBYIOLWMNX BOMTHOBbIX
hyHKUNMA.

camocTosi- | B MeTogmueckmx nocobusix U KHArax BblkNanky NpYBOASTCS MHOMAA CXeMaTuyHo . [Mpu ocBoeHNM
TenbHas MaTtepuana nponyLeHHbIe BEIMUCIEHNS XeNaTenbHO NPOBECTW. 0coboe BHUMAHWE 0bpatunTtb Ha
paboTa domanyeckoe cogepxaHve Mogenen, nexatmx B OCHOBE TEOPUN CBEPXNPOBOAMMOCTHY ( MOLeNb
Kynepa BapaunHa Wpnddepa n mogenen nepexona Metann-ananekTpuk.

3avet BbITb rOTOBLIM K OTBETY Ha BONPOCHI:

. PaciuenneHune coctosiHuin d-anekTpoHa B KyBr4eckoM KpUCTanimyeckoMm rnone.
. OCHOBHblE COCTOSIHUS MOHOB B CUJIbHBIX KPUCTANNMYECKMX MONSX.

. MexaHu3mbl 06MeHHOro B3anmoaeicTans. KnuHetuyeckmin obmeH .

. AHM30TpONHOE 0OMEHHOE B3aMMOAENCTBIE.

. Bsaumogenictene [3snowmnHckoro-Mopw.

. MynbTndpeppounkun. MexaHn3mbl MarHUTO3NEKTPUYEKCKON CBSA3N .

. MeTannbl. MpubnuxeHne CUNbLHOM CBA3N .

. 3apaya Kynepa . Kyneposcue napbi.

. Mogenb BKLU. YpaBHeHre Ha napmeTp npsaka.

10. MeTopn Boronto6oBa B Teopun CBEPXNPOBOAUMOCTU. BOronto6oHsbI.

11. CueHapwii Maepnca. BonHbl 3aps0BbIx NAOTHOCTEN.

12. Mozenb Xabbapgna. KeasmyactuyHble onepaTopsl.

13. Kputuyeckme napameTpbl BbICOKOTEMMNEPATYPHbBIX CBEPXNPOBOAHNKOB.
14. Mogenu n MexaHu3Mbl BbICOKOTEMMNEPATYPHON CBEPXMPOBOANMOCTMU.

OCOoONOOOPWN —

10. MepeyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKJaouYas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHDIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepedeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaABOYHBIX CUCTEM,
npenctasneH B MNpunoxeHun 3 k paboyei nporpaMMe OUCLMMNWHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHUsi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKtoYaeT B cebs
cnenyrolme KOMMOHEHTbI:
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MomelleHnst ofisi CaMOCTOSITENbHOM PaboTbl 0BY4aKWUXCS, YKOMMNIEKTOBAHHbIE CMELUanu3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOIKIIOHEHUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0Nis KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ON1s pacneyaTky pasnaaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopus.

12. Cpe.n,cma ajantauum npenogasaHusl auCcUNNIUHbI K nmpeﬁuocmm 06yl-|a|ou.|,uxca UHBaNUAOoOB U nNuu c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTesibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToabl 1 TexXHonorum, obneryarowme
BOCMpUSTUE NHpopMaLMKN 0By4YatoWMMNCs MHBAIMAAMY U INLAMW C OFPaHN4YEeHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn Ntoboro HeTEKCTOBOrO KOHTEHTA /1Sl ero BO3MOXHOIo npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pasnn4yHbIX Nob30BaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbIV MOXHO NPeACTaBUTb B Pa3NnYHbIX BuLax 663 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabupoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NpPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KnaBuaTyphbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMPUHUMATb OLHY U TY Xe MHhopMaumio U3 pasHbiX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4anym MHOPMaLNIO BU3yanbHO, C HAPYLLEHUAMU 3PEHUS -
ayananbHO;

- MPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, 06ecnevrBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OVCUUMNMHON, 3a CHET aNlbTepHaTUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- MPUMEHEeHNe ANCTaHUMOHHBIX 0B6pa3oBaTenbHbIX TEXHONOMUIA ANs nepenady MHopMaLum, opraHn3aumm pasnmyHbIX
POPM NHTEPaKTMBHOW KOHTAKTHOM paboTbl obyYatolerocs ¢ npenonasaTeneM, B ToM Ynucne BebrnHapos, KOTopble MOryT
6blTb MCMONb30BaHbl AJ1S MPOBEOEHNS BUPTYaNbHbIX NEKUMIA C BO3MOXHOCTbIO B3aMOOENCTBUS BCEX Y4aCTHUKOB
ONCTaHLUMOHHOro 06y4yeHns, MpoBEeOEeHUs CEMMHAPOB, BbICTYMNEHNS C AOKNaAaMn 1 3aWuUTbl BbIMONHEHHbIX paboT,
NpoBeaeHNs TPEHNHIOB, OpraHM3auUnn KONIeKTMBHOM paboThbl;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMIA [Jis OpraHnu3aLunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npononxXmnTenbHOCTK coayn 06yqa+ou4v|Mc9| MHBANMOOM Unn NULOM C orpaHU4eHHbIMN BO3SMOXHOCTAMA
300p0BbA (*)OpM HpOMe)I(yTOHHOIZ arrectauumm no OTHOWEHUIO K YCTaHOBHeHHOIZ npoaOIXUTENTbHOCTUN NX COa4qNn:

- NMPOLONXNTENbHOCTM CAa4M 3a4éta Unm aK3ameHa, NPOBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOLONXMNTENIbHOCTN MNOAFOTOBKM 06yyatolwerocst K 0TBETY Ha 3a4éTe UM 3K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yeM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnTte KypcoBoi paboTbl - He 6onee 4eM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMm ¢ TpeboBaHnamm drOC BO 1 yyebHbiM nnaHom no HanpasneHuto 03.04.02
"dunsnka" n marnctepckomn nporpamme "®dunsnka KOHLEHCMPOBAHHOIO COCTOSHNSA".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.5.03.04 CoBpemeHHbIe rpobnemb ouanku
KOHAEHCUPOBAHHOIO COCTOSIHNS

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 03.04.02 - dusumka

Mpodhunb NoAroToBkn: PrUanka KOHOEHCMPOBAHHOIO COCTOAHNS
KBanudpukaums BbIMyCKHMKA: MArUcTp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasosBatensHoi nporpamme: 2018

OcHoBHas nuTeparypa:
1. MeTpos, t0.B. OcHoBbI (ON3MKK KOHLEHCMPOBAHHOMO COCTOSHUS: [y4ebHoe nocobue] / tO. B. MeTtpos.? LdonronpyaHbii:
WHTennexT, 2013. - 213 c.

2. Tarnpos J1.P. lMpunoxeHns oByXBPEMEHHbIX TEMNEpaTypHbIX OyHKLMIA ["prHa B comauke TBepaoro tena. KoHcnekT
nekumi (Ha aHrnminckom asbike) / J1.P. Tarnpos, b.. Koyenaes, P.I". NemnHos, H.X. YcenHos. - KasaHb: KasaH. yH-T,
2018. - 100 c. - Pexum poctyna: https://kpfu.ru/docs/F237569143/Application_of Green_functions.pdf

3. Kouenaes, b.W. KBaHToBas Teopusi: KoHcnekT nekumii / B. W. Kouenaes. - [2-e n3g., nepepad., gon. n ucnp.]. - KasaHb:
KasaHckuii yHuepcuTteT, 2013. - 222 c. - Pexxum pgoctyna: http://kpfu.ru/portal/docs/F1738320152/Quantum_Theory.pdf

JononHutenbHasa nuTteparypa:

1. Abpukocos, A.A. OCHOBbI TEOPWW METANNOB. [DNEKTPOHHBIA pecypc] - ANeKTPoH. faH. - M. : duamatnnt, 2010. - 600 c.
- Pexum poctyna: https://e.lanbook.com/reader/book/2093/

2. EpemuH, M.B. Mukpockonunyeckre Moeny B KOHOEHCUPOBaHHbIX cpeaax [9nekTpoHHbI pecypc] // Y4ebHoe nocobue.
- KasaHb: KasaHckuii (Mpueonxckuin) doenepansHbii yHusepcutet, 2011, - 113 ¢. - Pexum goctyna:

Pexum poctyna http://kpfu.ru/docs/F1043614157/Eremin_Posobie_2011.doc
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lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.03.04 CoBpemeHHbIe rpobnemb ouanku
KOHAEHCUPOBAHHOIO COCTOSIHNS

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

Mpodhunb NoAroToBkn: PrUanka KOHOEHCMPOBAHHOIO COCTOAHNS
KBanudpmkaums BbIMyCKHMKA: MArucTp

dopma 0by4eHus: o4Hoe

S3blk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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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